


HOACHUTEJBHASA 3AIIUCKA

Anre0pa sIBIseTCS OJHUM M3 OINOPHBIX KYpPCOB OCHOBHOrO 00IIEero oOpa3oBaHUsS: OHA
o0ecreynBaeT u3y4eHue JPyrux AUCIHUILIMH, KaK €CTECTBEHHO-HAyYHOT 0, TAK U TYMaHUTAPHOT O
LUKIIOB, €€ OCBOEHHE HEOOXOAUMO ISl MIPOJIOJDKEHUST 00pa30BaHus U B MOBCEIHEBHOW KU3HU.
Pa3Butne y oOydarommxcsi Hay4dHbBIX MPEICTaBICHUNH O MPOUCXOXKIEHUM U CYIIHOCTH
anreOpanveckux aOCTpakIuid, Crmoco0e OTpaKEeHUS MaTeMaTHYeCKOW HAyKOH SBICHUU W
MPOIIECCOB B TPUPOJE W OOMIECTBE, POJM MATEMATHUYECKOTO MOICIMPOBAHMS B HAaYIHOM
MO3HAHUHM U B TMPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOI'O MHUPOBO33PEHHUS U KauecTB
MBIIICHUS, HEOOXOJUMBIX [UJIS aJanTalldd B COBPEMEHHOM ITU(ppoBoM oOmecTBe. M3yueHue
anreOpsl 0OecreunBaeT pa3BUTHE YMEHUS HAaOII0aTh, CPAaBHUBATh, HAXOUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTH MBILIIJICHHUS, CHOCOOHOCTH apryMeHTUPOBAHHO OOOCHOBBIBATH CBOU
JEUCTBUS U BBIBOABI, (pOpMyIHpoBaTh yTBepKIeHUs. OCBOeHHE Kypca anreOpbl obecrednBaet
pa3BUTHE JIOTHYECKOI'O0 MBIIUICHUS OOYyYarolmMXcs: OHU HCIONB3YIOT JCAYKTUBHBIE U
UHAYKTUBHBIE paccyXIeHHs, 0000IIeHne U KOHKPETU3alHio, abCcTparupoBaHHe M aHAJIOTHIO.
OOyuenue anredpe mpeanoyiaraeT 3HAYUTENbHBIM OO0BEM CaMOCTOSATEIBHON JeITeTbHOCTH
0o0y4JarmmXxcs, MO3TOMY CaMOCTOSTEIbHOE pEIIeHWEe 3ajJad  sSBJSIETCS  peaju3aluen
JESITEIbHOCTHOT'O TPUHITUIIA O0ydeHHUS.

B crpyktype mnporpammbl yueOHOro Kypca «Ausrebpa» JIi OCHOBHOIO OOIIEro
00pa3oBaHMsI OCHOBHOE€ MECTO 3aHHMAIOT COAEpKATeNbHO-METoAuYeckue JuHuu: «Yucmna u
BBIUMCICHUA», «ANTeOpandeckue BBIPAXKEHUS», «YpaBHEHUS U HEPaBEHCTBa», «DyHKIUN.
Kaxxas u3 3TuX coliepKaTeNbHO-METOJIMUECKUX JTUHUI pa3BUBAETCA HA MPOTSHKEHUU TPEX JIET
M3Y4YEHHS Kypca, B3aUMOJICUCTBYSI C IPYTUMH €ro JUHUSAMU. B Xo7e n3ydenus yueOHOro Kypca
00y4JaroIIMMCS TPUXOIUTCS JTIOTUYECKU PACCYKIaTh, UCIOIb30BATh TEOPETUKO-MHOKECTBEHHBIN
SI3bIK. B CBsI3M ¢ 3THIM B mporpaMmy y4eOHOro Kypca «Anredpay» BKIIOYEHBI HEKOTOPHIE OCHOBBI
JIOTHKH, TPEACTABICHHBIE BO BCEX OCHOBHBIX pa3[elaX MaTeMaTHUeCKOro oOpa3oBaHUS H
CIOCOOCTBYIOIIME OBJAJCHUIO OOYYAIONIMMICS OCHOB YHUBEPCAIBHOTO MaTeMaTH4eCKOTo
s3pika. CoepKaTenbHOW U CTPYKTYPHOUH OCOOCHHOCTBIO y4eOHOro Kypca «Anredpay sBIseTcs
€ro HHTETpUPOBAHHBIN XapakTep.

Conepxanue nuHUM «Yncima W BBIYUCICHUS» CIY)KUT OCHOBOW I JallbHEHINETO
M3YYEHHUS] MaTEMaTHUKH, CIIOCOOCTBYET Pa3BUTHIO Yy OOYYAIOMIMXCS JIOTMYECKOT'O MBIIIICHNUS,
(OpMUPOBAHUIO YMEHHS TOIB30BATHCS AITOPUTMAMH, & TAKKE MPUOOPETEHHUIO MPAKTHYECKHX
HaBBIKOB, HEOOXOIUMBIX JJIsI NMOBCEIHEBHOM >KU3HU. Pa3BUTHE MOHATHS O 4YMCIIe HA yPOBHE
OCHOBHOT'0 00I1Ier0 00pa3oBaHUs CBSI3aHO C PAllMOHAIBHBIMH U HUPPALHOHAIBHBIMU YHCIIAMU,
(dbopMUpOBaHUEM MpEACTABICHUI O IeWCTBUTEIHHOM YHUCIE. 3aBepIleHUEe OCBOCHHUS UYHCIIOBOM
JMHUH OTHECEHO K CpeAHeMYy o01ieMy o0pa3oBaHUIO.

Conepxkanue JAByX ainreOpanueckuX JHUHUH — «AJreOpandeckue BBIPAKEHUS» H
«YpaBHEHHMsI W  HEPaBEHCTBa»  CHOCOOCTBYeT  (OPMHPOBAHHIO y  OOydYarOMIMXCS
MaTeMaTUYeCKOro ammapara, HeoOXOIMMOro [Jisi pEHICHHWS 3aJad MaTEMaTHUKH, CMEXKHBIX
MPEIMETOB U MPAKTUKO-OPUEHTHPOBAHHBIX 3a/1a4. Ha ypoBHE OCHOBHOrO 00I1Iero 00pa3oBaHuUs
yuyeOHBIIl  MaTepHall TPYNINUPYEeTCS BOKPYr  palMOHAJbHBIX  BBIpaXeHUH. Anrebpa
JEMOHCTPUPYET 3HAUEHUE MaTEeMaTHUKU Kak si3blKa JJis MOCTPOCHUSI MaTeMaTHUYECKUX MOJENEH,
OINMCaHMs MPOLECCOB U SBJICHUI peanbHOro Mupa. B 3amaun oOyuyeHust anreOpe BXOIAT TaKxKe
NanbHEWIIee pa3BUTHE aJTOPUTMUYECKOTO MBIIUICHUS, HEOOXOIWMOro, B YAaCTHOCTH, IS
OCBOCHMSI Kypca HWH(DOpMATUKH, W OBJAQJCHHE HaBBIKAMHU JEAYKTHBHBIX PaCCYKICHUHU.
[IpeoGpa3zoBanne CUMBOJIBHBIX (POPM CIIOCOOCTBYET Pa3BUTHIO BOOOPa)KEHMUsI, CIIOCOOHOCTEH K
MaTeMaTU4eCKOMY TBOPUYECTBY.

Conepxanue  (yHKIIMOHANbHO-TpaUyecKkoil  JTUHUM  HAlEIeHO Ha  TOJy4yeHHUe
00y4arOMMMHKCS 3HAHUHA 0 (PYHKIUAX KaK BAKHEUINEH MaTeMaTUYeCKOW MOJEH JUISl OTIHCAHUS
W HCCIIEIOBAaHUS Pa3HOOOPa3HBIX MPOIECCOB M SIBJICHWH B Tpupoae u odbmiectBe. M3yueHue
Mareprana CIOCOOCTBYET PAa3BUTHIO y OOYYaIOIMIMXCS YMEHHUS HCIOJIB30BaTh pa3IMIHBIC



BbIpa3UTEJbHBIE CPEICTBA S3bIKA MATEeMAaTUKH — CIIOBECHBIE, CHMBOJHMYECKHE, Tpaduueckue,
BHOCHUT BKJIaJl B JOPMHUPOBAHME MPEACTABICHUI O POJIM MaTEMATUKU B Pa3BHTHH IHBIIIN3AIIH
U KYJIbTYPBI.

CornacHo yueOHOMY MaHy B 7-9 kiaccax H3ydaercss ydeOHBIH Kypc «Anredpay,
KOTOpBI BKIIOYAET CIEAYIOLIHEe OCHOBHBIE pa3fenbl coaepkanus: «Huciaa U BBIYUCICHUSY,
«Anredpanyeckre BhIpaXeHHs», « YPaBHEHUS U HEPaBEHCTBA», « DYHKIIHI.

Ha uzyuenue yueOHoro kypca «Anredpa» orsoautcs 306 yacos: B 7 kiacce — 102 vaca (3
yaca B Heneno), B 8 kimacce — 102 vaca (3 yaca B Hemenmo), B 9 kmacce — 102 vaca (3 gaca B
HEJICITIO).

COJAEP)KAHUE OBYUEHUSA

7 KJIACC

Yuciia v BBIYHCTICHUSA

Jpobu OOBIKHOBEHHBIE U JECATHYHBIE, NEPEXOA OT OAHOM (OpMBI 3amucu Apodei k
apyroil. IlonsTHe panlMoOHANBHOIO YKCIA, 3allUCh, CPABHEHUE, YIIOPSAN0YUBAHUE PALlMOHAIBHBIX
yucen. Apupmerndeckue IeHCTBUS ¢ PallMOHAJIBHBIMU yuciaMy. Pemenue 3anay u3 peanbHOU
MIPaKTUKHU HA 4acTH, Ha Ipo0H.

Crenenb ¢ HaTypaJbHBIM IIOKa3aTesieM: OIpelesieHUe, peoOpa3oBaHUe BBIPAKEHUN Ha
OCHOBE OIpeJIeNeHus, 3anuch Oonbmux yuceln. [IporeHTsl, 3anuch NpoLEHTOB B BUAE APOOH U
Ipobu B Buie NMpoLEHTOB. Tpu OCHOBHbIE 3a/la4M Ha MPOLIEHTHI, pElIeHUE 3aa4 U3 pealbHON
IIPAKTUKH.

IIpumeHeHne NpU3HAKOB IETMMOCTH, Pa3JI0KEHUE HA MHOKHUTENIN HATypaJIbHBIX YU CEI.

PeanbHble 3aBUCUMOCTH, B TOM YHCJIE IpsIMasi U 00paTHas MPONOPLIUOHATILHOCTH.

AaredpanyecKkue BbIpaskeHUs!

IlepeMeHHBIE, YMCIOBOE 3HAYEHUE BBIPAXKECHUS C NEPEMEHHOW. JlonmyCTUMBbIE 3HA4YEHUS
nepeMeHHbIX. lIpeacraBieHne 3aBUCUMOCTH MEXAY BeIMYMHAMM B BUAE (HOPMYJIBL
Boruucnenns mo ¢gopmynam. IIpeoGpa3oBanne OyKBEHHBIX BBIPAKCHUH, TOXKIECTBEHHO PaBHbIC
BBIpAXXCHUSI, TIpaBUjIa MPeoOpa3OBaHUs CYMM U MPOU3BEACHMM, NMpaBUiIa PACKPHITUS CKOOOK U
MIpUBEIEHUS MTOAOOHBIX CIaraeMbIX.

CBoliCcTBa CTENEHU C HATYPAJIbHBIM I10KA3aTEIEM.

OpHowieHsl 1 MHOrowieHbl. CteneHb MHorousieHa. CioXeHue, BhlYMTaHuE, YMHOKEHHE
MHOTOWICHOB. DOpMyJbl COKPAIEHHOIO YMHOXEHUS: KBaJApaT CyMMbl M KBaApaT Pa3HOCTH.
®opMmyia pa3HOCTH KBaApaToB. Pa3jiokeHrne MHOTOWIEHOB HA MHOKHUTEIIN.

YpaBHeHHs U HEPABEHCTBA

VYpaBHEHUE, KOPEHb YpaBHEHUs, NpaBuia MpeoOpa3oBaHus ypaBHEHHsI, paBHOCUIBHOCTD
YpaBHEHU.

JIuneitHoe ypaBHEHHE C OJHOM IEPEMEHHOM, YUCIO KOpPHEH JMHEHMHOrO YpaBHEHUS,
pelieHre JIMHEWHbIX ypaBHeHHH. CocTaBieHME YpaBHEHMH IO YCJIOBHIO 3anadd. Penienue
TEKCTOBBIX 3a]a4 C TOMOIIBIO YPaBHEHUM.

JluneiiHOe ypaBHEHME C JBYMs IEpeMEeHHbIMU U ero rpaduk. Cucrema ABYX JMHEHHBIX
YPaBHCHHH C JIBYMs NEPEMCHHBIMU. PeEIIeHHE CHUCTEM ypaBHEHHUH CIIOCOOOM IO CTAaHOBKH.
ITpumMepsl pelieHus: TEKCTOBBIX 3a/1a4 C IOMOIIbIO CUCTEM YPaBHEHUH.

DOyHKIAA

Koopaunata Touku Ha mnpsamoil. YucimoBele nmpomexyTku. PaccrosHue Mexay AByMs
TOYKAMH KOOPAVNHATHOM MPSIMOM.

[IpsmoyronbHas cucrema koopaumHaT, ocu OX m Oy. AOcrucca M opauHAaTa TOYKH Ha
KOOpAMHATHON TmiockocTu. [Ipumepsl rpadmkoB, 3amaHHBIX (opMmynamu. UreHue TpaduKoB
peanbHbIX 3aBucuMocTed. Ilomstue ¢ynkumu. I'padux ¢dysxmumu. CsolicTBa (QYHKUIHUH.
Jluneiinast gpynkuus, e€ rpaduk. ['paduk dynkiuu y = |X|. 'paduueckoe perieHne JTUHEHHBIX
YPaBHEHUM U CUCTEM JIMHEUHBIX YPaBHEHUM.






8 KJIACC

Yucsia 1 BHIYUCTCHUSA

KBanpatubiii kopeHp u3 uucia. llonstue o0 wuppaunoHanbHOM uucie. JleciTuuHble
NpUOTMKEHUST UppalOHANBHBIX yucen. CBoiicTBa apu(MeTHUECKNX KBaJAPATHBIX KOPHEH U UX
NPUMEHEHHE K NpeoOpa3oBaHUIO YMCIOBBIX BBIPAXXEHMH W BBIYUCICHUSAM. JleficTBUTENbHBIC
qycia.

Crenens ¢ 1ebIM MTOKa3aTesieM U e€ cBorcTBa. CTaHaapTHAs 3alKMCh YHCIA.

AaredpanyecKkue BbIpasKeHUs!

KBagpaTHbIil TpEXUIIEH, Pa3I0kKEHNE KBAAPATHOIO TPEXUIEHA HA MHOXKHUTEIH.

Anrebpanyeckass aApoOb. OcHOBHOE CcBOMCTBO anreOpanueckoil apodu. CnoxkeHue,
BBIUMTAHUE, YMHOXKEHHE, JIeJIeHUE anredpandeckux ApoOel. PannoHanbHble BBIPaXXKEHUSI U UX
peoOpazoBaHueE.

YpaBHeHHsl U HEpaBeHCTBA

KBanpatHoe ypaBHeHue, ¢opmyna KOpHEH KBaJpaTHOro ypaBHeHus. Teopema Buera.
Pemenne ypaBHEHWH, CBOINAIIMXCS K JMHEHHBIM W KBajgpaTHbIM. [Ipocreiimme apoOHO-
paloHaIbHbIE YPaBHEHMUSL.

I'papuueckass uHTEpIpeTanus ypaBHEHUN C JBYMS NEPEMEHHBIMM U CHUCTEM JIMHEHHBIX
YpPaBHEHUH C JByMs IepeMeHHbIMU. [IpuMepbl pemeHus CUCTEM HEIMHEWHBIX YPABHEHHU C
JBYMSI IEPEMEHHBIMU.

Perienne TeKCTOBBIX 3a/1a4 anreOpanvdeckuM CriocoOOM.

UucnoBble HEpaBEHCTBA M UX CBoOMcTBAa. HepaBeHCTBO C OJHOM TEPEMEHHOM.
PaBHOCHMIIBHOCT HepaBeHCTB. JIMHENHBIE HEpaBEHCTBA € OJHOM miepeMeHHOW. CHcTeMbl
JIMHENHBIX HEPABEHCTB C OJHON IIEPEMEHHOM.

D yHKIUU

[Tonstue pynkuuu. O6MacTh onpeaeneHuss 1 MHOXKECTBO 3HaueHUH (QyHKuuu. CrocoOs
3aiaHus QYHKIIUH.

I'papux ¢yakuu. Urenue cpoiictB QyHkumu mo e€ rpaduky. [Ipumepsl rpaduxos
(byHKIMHA, OTpakaroIMX peajbHbIe IPOIECCHI.

@OyHKIUY, ONMUCHIBAIOLINE MPAMYI0O U OOpaTHYIO NPOMOPIMOHAJBHBIE 3aBUCHMOCTH, MX
rpadukn. Oynkman y = X2, Y = X3, y = VX, y=|X|. ['paduaeckoe pemenne ypaBHEHHiA 1 CHCTEM
YPaBHECHHM.

9 KIIACC

Yuciia v BBIYHCTICHUSA

PanuonanbHble 4yMcia, HppaliOHAIbHbIE YUCIIA, KOHEYHbIE U O0ECKOHEUHbIE JECSTHYHBIE
apobu. MHOXeCTBO JEHCTBUTENbHBIX YHCEN, JEHCTBUTENbHBIE YHCIA KaK OeCKOHEYHbIe
JecsaTu4yHble  ApoOu.  B3auMHO  OZHO3HAYHOE  COOTBETCTBHE  MEXKIY  MHOXECTBOM
JEHCTBUTEIBHBIX YHCENT U KOOPAUHATHON MPSIMOM.

CpaBHeHME JAEHCTBUTENbHBIX YHCEN, apuMeTrnueckue ACHCTBUS € JEHCTBUTEIBbHBIMU
YHUCIaMH.

Pa3zmepsl OOBEKTOB OKpYXKAalOLIET0 MHUPA, UIMTEIBHOCTh IPOLIECCOB B OKPYKAIOLIEM
MHUpE.

[Tpubmuxk€HHOE 3HAYEHHE BEIUYMHBI, TOYHOCTh NpHOMKeHHs. OKpyrjieHue 4duced.
[Ipuknka 1 OLEHKa pe3yabTaTOB BBIUNCICHUN.

YpaBHeHMs M HEPABeHCTBA

JIunelinoe ypaBHeHue. Pelienne ypaBHEeHN, CBOASIIMXCS K JIMHENHBIM.

KBanpatHoe ypaBHeHue. Pemenue ypaBHEHWN, CBOMSIIIMXCA K  KBAJPATHBIM.
bukBanpatHoe ypaBHeHue. [IpuMepbl pellleHHs ypaBHEHMM TPETbed M 4EeTBEPTOM CTENEHEH
pa3noKeHHeM Ha MHOXKHUTEH.



Pemenne  ApoOHO-pallMOHANBHBIX  ypaBHeHUH.  PemeHume  TeKCTOBBIX — 3ajad
anredpanvaeckKuM METOIOM.

VYpaBHeHUE C ByMs NEpeMEHHbIMU U ero rpaduk. PemeHue cucteM ABYX JUHEHHBIX
YPaBHEHHMI C JIByMs I€peMEHHbIMM. PenieHue cucTteM ABYX ypaBHEHHMH, OJHO M3 KOTOPBIX
JUHEIHOE, a Ipyroe — BTOpOi creneHu. ' paduueckas MHTEpHpeTaus CHCTEMbl YPaBHCHUU C
JBYMS IIE€PEMEHHBIMH.

PerieHne TeKCTOBBIX 3a/1a4 anredpanvdeckuM CriocoOOM.

YucioBble HEPAaBEHCTBA U UX CBOMCTBA.

Pemenue MHEHHBIX HEPABEHCTB C OJHOM NEpEMEHHOW. PemieHune cucreM JIMHEHHBIX
HEpaBeHCTB C OJHOM mnepeMeHHOW. KBampaTHele HepaBeHCTBA. I'paduueckas MHTEpHpeTanus
HEPABEHCTB U CUCTEM HEPABEHCTB C ABYMS IIEPEMEHHBIMH.

DOyHKIUAN

KBanpatnunas ¢ynkuus, e€ rpaduk u cBoiictBa. [lapaGoma, KOOpAWHATHI BEPIIMHBI
napaboJibl, OCb CHMMETpUU Tapabobl.

I'paduku byskmmit: y = kx, y = kx + b, y = kix, y = x3, y = Vx, y = |x| 1 ux cBoiicTsa.

YuciioBbIe M0CJI€10BATEIBHOCTH U MPOIrPEeCCHHU

[ToHsiTHE YKUCIIOBOM MOCIENOBATENFHOCTH. 3a/IaHUE TOCIEIOBATEIbHOCTH PEKYPPEHTHOU
dhopmyoii u GpopmyIioit N-ro uieHa.

ApudmeTrnueckas U reomerpuueckas nporpeccud. Dopmynabl  N-ro  4jeHa
apu(MeTH4ecKol U TeOMEeTPUIECKON MPOrpecCuii, CyMMBbI MEPBBIX N YJICHOB.

N3o0paxeHrne 4aeHOB apu(METHYECKOW M TeOMETPUYECKOM MNporpeccuii TOYKaMu Ha
KOOPJAMHATHOM TJIOCKOCTU. JIMHEHMHBIN 1 KCITOHEHITUAJIbHBIN pOCT. CII0KHBIEC MPOIEHTHI.

INTAHUPYEMBIE PE3YJIBTATBI OCBOEHHA ITPOI'PAMMbBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA3OBAHMU A

JIMYHOCTHBIE PE3YJIBTATDBI

JINYHOCTHBIE Pe3yJbTaThl OCBOCHHSI TMPOrpaMMbl  y4eOHOro Kypca «Anredpa»
XapaKTepU3yHOTCS:

1) maTpuoTHYecKOe BOCIUTAHUE:

MpOSIBJICHMEM HMHTEpeca K TMPOIUIOMY U HACTOSIIEMY POCCUUCKOW MaTEeMaTHKH,
LICHHOCTHBIM OTHOIIEHUWEM K JOCTH)KEHHUSM POCCUHWCKUX MATEMAaTHKOB M POCCUHCKOMN
MaTeMaTU4YeCKON HIKOJIbI, K UCIOIB30BAHUIO ATUX IOCTHKEHUHN B IPYTUX HAyKaX U MPUKIIAIHBIX
chepax;

2) rpaskaaHcKoe U TYXOBHO-HPABCTBEHHOE BOCIUTAHUE:

TOTOBHOCTHIO K BBIMOJNHEHUIO O0S3aHHOCTEH TpakJaHMHA W peaju3alid ero Ipas,
IPEACTaBICHUEM O MaTeMaTUYECKUX OCHOBaX (YHKIMOHUPOBAHUS PA3IMUYHBIX CTPYKTYD,
SIBJICHUM, IpOLEAYyp Tpa’kJaHCKOro o0IecTBa (Harpumep, BbIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCYXXIICHHIO ITUYECKHX MpOoOJIeM, CBS3aHHBIX C MPAKTHYECKUM MPUMEHEHHUEM IOCTHKECHUM
HayK{, OCO3HAHUEM BaKHOCTH MOPATbHO-3TUUECKUX MTPUHIIUIIOB B JEATEILHOCTH YUEHOTO;

3) Tpya0BOE BOCIIUTAHHE:

YCTAaHOBKOM Ha aKTUBHOE YYacTHE€ B PEIICHUU MPAKTUYECKUX 3aJad MaTeMaTUYECKOH
HaIpaBJI€HHOCTH, OCO3HAHUEM BaXXHOCTH MAaTEMaTUYECKOro oOpa3oBaHUs Ha MPOTSXKEHUH BCel
KU3HH JIJIs1 YCIEITHOW MPo¢eCCHOHAIBHON ACATEIPHOCTH U Pa3BUTHEM HEOOXOJAMMBIX YMECHHM,
OCO3HAaHHBIM BBIOOPOM U TOCTPOCHHEM WHAMBUIYaTbHONH TPAaeKTOPHH OOpa3oBaHUS U
YKU3HEHHBIX TUIAHOB C YU4ETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEI;

4) acTeTHYeCcKOEe BOCIIUTAHUE:



CIIOCOOHOCTBIO K AMOIMOHAJIBHOMY M 3CTETHYECKOMY BOCHPHUATHIO MaTEMaTHYECKHX
00BEKTOB, 3aJ1a4, PEIIEHUH, pacCyKACHUNH, YMEHUIO BUJIETh MATEMAaTHYECKHE 3aKOHOM EPHOCTH B
HCKYCCTBE;

S) HeHHOCTH HAYYHOTI'0 O3HAHUS:

OpHUEHTallMeld B JEATEIbHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4HBIX IPEICTAaBJICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTUSl YENOBEKa, MPUPOABI U 00IecTBA, NOHMMAaHUEM
MaTeMaTHYECKON HayKh Kak c(depbl 4elnoBEYECKOW IesATeNbHOCTH, ITAIOB €€ pa3BUTHUS U
3HAYMMOCTH JJIs1 PA3BUTHS LUBWIN3ALUH, OBJIAICHUEM A3BIKOM MAaTEMAaTUKU U MaTEMaTHYECKOU
KyJIbTypOM Kak CpEICTBOM TIO3HAHHUS MHpa, OBJAJACHHEM NPOCTEHIIUMU HABBIKAMH
HCCJIEI0BATENbCKON JeATEIbHOCTH;

6) ¢usuyeckoe BocnuTaHue, GOpMHPOBAHME  KYJAbTYPbl  3A0POBbA H
IMOLMOHAJIBHOIO 0J1aroNOy4Hus:

TOTOBHOCTBIO IIPUMEHATh MAaTEMAaTUYECKME 3HAHUS B HHTEPECAX CBOETO 310POBbA,
BEJIEHMsI 310pOBOro 00pa3a »KU3HU (310pOBOE MUTaHHUE, cOATAHCUPOBAHHBIN PEXUM 3aHATHH U
OT/bIXa, perysipHas (usndeckas akTUBHOCTH), C(HOPMHPOBAHHOCTBHIO HaBbIKa pPe(IEKCHH,
IPU3HAHUEM CBOErO IpaBa Ha OIIMOKY M TAaKOI'0 e IpaBa Jpyroro 4eaoBeKa;

7) 3K0JI0THYeCKOe BOCIINTAHHE:

OpHEHTallMeld Ha MPUMEHEHHE MAaTeMAaTUYeCKUX 3HAHMUW /I pelIeHus 3ajad B 00JacTH
COXPAaHHOCTH OKpPYXAlOIIEeHd Cpelbl, IUIAHUPOBAHMSA IIOCTYNIKOB M OLICHKM HMX BO3MOXKHBIX
HOCJIEACTBUN JUIsl OKPY’)Karollleil cpelbl, OCO3HaHUEM IJI00ATbHOTO XapakTepa HKOJOTMUECKUX
npo0JsieM U yTel UX pelIeHus;

8) aganTanus K H3MEHAIOIMMCS YCJIOBUAM COLHATBHON U PUPOAHOH Cpeabl:

TOTOBHOCTBIO K JIEWCTBUSM B YCIIOBHUSIX HEONPENEIEHHOCTH, MOBBIIIEHUIO YPOBHS CBOEH
KOMITETEHTHOCTH 4€pe3 MPAKTUYECKYIO AEATEIbHOCTh, B TOM YHCIE YMEHHME YUYUTHCS Y APYIUX
JIofiel, NpHOOpeTaTh B COBMECTHOM AESITENbHOCTH HOBBbIE 3HAHMS, HaBBIKU U KOMIETEHLUU U3
OIBITA JPYTHX;

HEOOXOIUMOCTBIO B (JOPMHUPOBAHUHU HOBBIX 3HAHUHU, B TOM 4HCIE (GOPMYIHPOBATh UICH,
MOHATHS, TUIIOTE3bl 00 O0BEKTAaX M SIBJICHUSAX, B TOM YHCIE paHee HEU3BECTHBIX, OCO3HABATh
ne@UIUTH COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH, MJIAaHUPOBATH CBOE Pa3BUTHE;

CIOCOOHOCTBIO  OCO3HAaBaThb CTPECCOBYIO CHUTYalHlO, BOCIPUHUMATh CTPECCOBYIO
CUTYaIlMI0 KaK BBI30B, TPEOYIOUIMI KOHTpMEp, KOPPEKTUPOBATh NMPHUHHUMAaEMble PpEIIeHUS U
nelcTBUs, (POPMYIUPOBATH U OLIEHUBATH PUCKH U MOCIEACTBUS, (POPMUPOBATH OIBIT.

METANPEJIMETHBIE PE3YJIBTATbBI

Ilo3HaBaTeJbHBIE YHUBEPCAJIBbHBIC y‘leﬁl—[hle JeHCTBUA

Bba3oBble JJornueckne aecTBUSA:

® BBHIIBIATH M XapaKTEpU30BaTh CYIIECTBEHHBIC MPU3HAKM MAaTEMAaTUYE€CKHUX OOBEKTOB,
MOHSATHHN, OTHOIICHUW MEXIY MOHATUSIMH, (POPMYIMPOBATH OMPEACICHUS MOHITHH,
YCTaHaBJIMBATh CYIIECTBCHHBIN MPU3HAK KJIACCH (PUKAIIMH, OCHOBAHMS ISl 0000 IIECHUS
Y CpaBHEHUSI, KpUTEPUH MTPOBOJAMMOTO aHAJIN3a;

® BOCIPUHHMATh, POPMYIMPOBATH U MPEOOPA3OBLIBATH CYKICHUS: YTBEPAUTEIHHBIC U
OTpUlIATEIbHbIE, CIUHUYHBIC, YACTHBIC U OOIIIHE, YCIOBHBIE;

® BBHIABJIATH MAaTEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTHBOPEUH S B paKTax,
JIAHHBIX, HAOJIOJACHUSAX W YTBEPXKACHHSIX, MpEIaraTb KPUTEPHH IS BBISIBICHUS
3aKOHOMEPHOCTEN U MPOTUBOPEUMIL;

e JleNaTh BBIBOJABI C MCIIOJIB30BAHUEM 3aKOHOB JIOTHUKH, NEIYKTUBHBIX M WHJIYKTUBHBIX
YMO3AKJIIOUEHUH, YMO3aKJIIOYEHUI 110 aHAJIOTUH;

e pa3dupaTh JOKa3aTeNbCTBA MAaTEMAaTHYECKUX YTBEpPXKJICHUU (TpsAMBIE W OT
MPOTHUBHOTO), MPOBOJUTH CaMOCTOSTEIBHO HECJIOKHEIC JIOKa3aTeIbLCTBA



MaTeMaTU4YeCKuX (PaKTOB, BBICTpaMBATh AapryMEHTAIMIO, MPUBOAUTH HPUMEPHl H
KOHTPIPUMEPbI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHHUS;

BBIOMpaTh CMoco0 pemieHus y4eOHOM 3ajgaud (CpaBHUBaTh HECKOJBKO BapHaHTOB
pelieHusi, BBIOMpaTh Hanbosee MOAXOASIINN C YIETOM CaMOCTOSITENFHO BBIIEICHHBIX
KpUTEPUEB).

Ba3oBble ucciaeaoBaTeabCKHE AeiCTBHS .

HCIIOJIb30BAaTh BOIIPOCHI KaK I/ICCJIe,Z[OBaTeJILCKI/Iﬁ HHCTPYMCHT IIO3HaHUA,
dbopmynupoBaTh BOIIPOCHI, bukcupyromme IIPOTUBOPEYHE, npobiemy,
CaMOCTOATCIIbHO YCTaHAaBJIMBATb HMCKOMOC H JOAaHHOC, (I)OpMI/IpOBaTB T'umnoTe3y,
apryMeHTHPOBATh CBOIO ITO3ULINIO, MHEHHUE;

MNpOBOJAUTL IO CAMOCTOATCIBHO COCTABJICHHOMY IIJIAHY HECJIO0KHBIN OKCIICPUMCHT,
HEOOJIBIIIOE HWCCIICIOBAaHUE II0 YCTAHOBJCHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTo
00BEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKIY COOOI;

CaMOCTOSITENIbHO  (OpMyYJIHMpOBaTh O0OOINEHHMSI W  BBIBOIBI MO  pe3yjbTaTaMm
NPOBENEHHOTO HAOJIOICHUS, CCIENOBaHMs, OIICHUBATh JOCTOBEPHOCTh IMOJIYYEHHBIX
pe3yJIbTaTOB, BBIBOJOB M 0000IICHNUH;

MMPOrHO3UPOBATHE BO3MOXKXHOC Pa3sBUTHUC ITPOLIECCa, a TAKKEC BBIABUIaTh NPCAIIOIOXKCHUSA
O €r'o pa3BUTUHU B HOBBIX YCJIOBUSAX.

Pabora ¢ undopmanueii:

BBISIBJISITH HEAOCTATOUHOCTh M M30BITOUHOCTh MH(POPMALMHU, JAHHBIX, HEOOXOJUMBIX
JUISL PELIeHUs 3a/1a4H;

BbIOMpATh, aHAJIM3UPOBATH, CUCTEMATH3UPOBATh M HHTEPIPETUPOBATH MH(OPMALUIO
Pa3IUYHBIX BUJIOB U (hOPM MpEICTABIICHHS;

BbIOMpaTh (OopMy MpeACcTaBiIeHUs HHGOPMALMU U WUTIOCTPUPOBATh pPelIaeMble 3a/1a4u
cXeMaMHu, rarpaMMaMu, MHOHM TpaduKoil 1 ©X KOMOMHAIUSAMU;

OLIEHMBATh HAAEKHOCTh MH(OOPMAIIMK MO KPUTEPHSIM, MPEIJIOKEHHBIM yIUTEIEM WU
cOpMyIMPOBAHHBIM CAMOCTOSITEIBHO.

KoMMmyHHKaTHBHBIC YHHBeEpPCaJIbHbIC Y4eOHbIe 1eHCTBHUA:

BOCIIPUHUMATh U (POPMYIHPOBATH CYKJCHHUS B COOTBETCTBHU C YCJIOBHSIMH M LEISIMH
OOIIIeHHS, SICHO, TOYHO, TPAaMOTHO BBIPaXKaTh CBOK) TOYKY 3pPEHHUS B YCTHBIX H
MUChbMEHHBIX TEKCTaX, JaBaTh MOSICHEHHS 110 X0y PEIICHHS 3aa4i, KOMMEHTHPOBATh
MIOJIy4CHHBIN PE3YNIbTAT;

B X0JIe 00CYKJIeHUs 3a/1aBaTh BOIPOCHI IO CYLIECTBY 0OCYX/1aeMOil TeMbl, IPOOIEMBI,
pemaeMol  3aJauyd, BBICKA3bIBaTh WJEW, HalleJIEHHble Ha I[IOMCK pelIeHHs,
COINOCTaBIIATh CBOM CYXACHHS C CYXICHUSMHU JAPYTUX YYaCTHHKOB JMAJora,
Oo0HaApYKHBaTh Pa3IUYUE U CXOACTBO MO3UIUH, B KOPPEKTHOU GopMe GopMyIupoBaTh
pa3HOTIIACHS, CBOU BO3PAKCHUS;

MPEACTABIATh PE3YJIbTaThl PEIICHUS 3a/layH, SKCIIEPUMEHTa, UCCIeIOBaHuUs, IPOEKTa,
CaMOCTOSITENIbHO BbIOMpaTh (GOpMAT BBICTYIJICHHS C YYETOM 3a7ad MpPE3eHTAluu U
0COOCHHOCTEH ayJUTOPUH;

MMOHUMATh W HWCIIOJIb30BAaTh MPEUMYIIESCTBA KOMAHIHOH W WHIUBUIYaJIbHOW pPadOTHI
IIPH PEIICHUU YIeOHBIX MATEMAaTHUCCKUX 3a/1a4;

MPUHUMATH LIeJIb COBMECTHOM JEATENbHOCTH, IUIAHUPOBATh OPraHU3alUI0 COBMECTHOU
paboThI, pacmpenensaTh BUAB padOT, OOTrOBapHBAThCS, OOCYKOaTh TMpolecc |
pe3ynbTaT paboThl, 0000MAaTh MHEHHSI HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPYNNOBBIX ¢opmax paboTel (0OCykaeHus, OOMEH MHEHHIMH,
MO3TOBBIC IITYPMBI U JIPYTHE), BHIMOIHITH CBOIO YaCTh PaOOTHI M KOOPIAHHHPOBATH
CBOU JICHCTBUS C IPYTUMH YICHAMH KOMaHbI, OI[EHUBATh Ka4ECTBO CBOErO BKJaJa B
OOIIHIA TPOAYKT IO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM YIaCTHUKAMU B3aUMOICHCTBHSL.

Pel"y.]'[ﬂTI/IBHLIe YHuBEpCAJAbHbIC y‘leﬁHbIe JeHCTBUA



Camoopranuzanus:
® CAaMOCTOSITENIbHO COCTaBJIATH IUIAH, AJTOPUTM pELICHUs 3a7auyd (WM €ero 4acTh),
BBIOMpATh CMOCOO pemeHUsT ¢ Y4ETOM HMEIOIMXCS PEeCypcoB MU COOCTBEHHBIX
BO3MOXXHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEUICHUN C y4ETOM
HOBOW MH(OPMAIIHH.
CaMOKOHTPOJ/Ib, IMOLMOHATbHbIN HHTEJJIEKT:
® BIAJETHh CIIOCO0AMH CaMOIPOBEPKU, CAMOKOHTPOJIS TIPOIlecca U pe3yiabTaTa pelieHus
MaTeMaTHYEeCKOH 3aa4H;
® [IpPEABUJIETh TPYAHOCTU, KOTOPbIE MOTYT BOZHUKHYTh MPH PEUICHUH 3a/1a4l, BHOCUTH
KOPPEKTHUBHI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOATENBCTB, HAMIEHHBIX OIIUOOK,
BBISIBJICHHBIX TPYJAHOCTEH;
® OIEHMBAaTh COOTBETCTBHUE PE3yJbTaTa JESATEIBHOCTU MTOCTABIECHHON LIEIN U YCIOBUSM,
OOBSACHATh TPUUYMHBI JOCTHXKEHUS WM HEIOCTH)KCHMs 1€, HaXOJUTh OIIUOKY,
JlaBaTh OI[EHKY TPUOOPETEHHOMY OIBITY.

INPEJMETHBIE PE3YJIbTATbBI

K xonny oOyuenus B 7 kJjacce oOydaromiuiics MOJIY4HUT CIEAYIOLIME HpeIMETHbIE
pe3yJIbTaThl:

Yucsia ¥ BHIYUCICHUSA

BeinonHsaTh, coueras yCTHbIE W INUCHbMEHHbIC NPUEMBI, apudMeTHdecKue IeHCTBUS C
paLOHaIbHBIMU YNCIAMH.

HaxonuTh 3Ha4YeHUs YUCIIOBBIX BBIPAXKEHUH, NMPUMEHSATh pa3HOOOpasHbIE CIIOCOOBI U
NpUEMBl BBIYMCIIEHUS 3HAUYE€HUN JApPOOHBIX BBIPAXKEHHUI, coOAep)KalluX OOBIKHOBEHHBIE U
JeCSITUYHBIE IPOOH.

[Tepexomuth OT ogHON (OPMBI 3amKUCH YUCEN K ApYroi (mpeodpa3oBbIBaTh JAECATUYHYIO
Ipo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCATUYHYIO, B YAaCTHOCTH B OECKOHEUHYIO
JECATUYHYIO 1pOOBb).

CpaBHUBATh U YHOPSAA0YMBATh PALlMOHAJIbHBIC YHCIIA.

OKpyrasTe ynucna.

BBINOMHATS MPUKHUIKY U OLEHKY pe3yJibTaTa BBIYUCICHUI, OLIEHKY 3HAU€HUU YUCIOBBIX
BbIpaXXCHUI. BBIMOMHATE 1€ CTBUS CO CTENEHSIMU C HaTypajbHBIMU MOKA3aTENISIMU.

[TpuMeHATh NpU3HAKYU 1EITUMOCTH, Pa3I0KEHNE HA MHOXKUTEIN HAaTypaJbHBIX YU CEI.

Pemath npakTUKO-OpUEHTHUPOBAHHBIE 3a/ayd, CBA3aHHbIE C OTHOLICHUEM BEJIMYUH,
IIPOIOPLIMOHAIBHOCTBIO BEJIMYUH, IPOLIEHTAMU, HHTEPIIPETUPOBATh PE3YIbTaThl PEILICHUS 3a]a4
C yu4€TOM OI'paHUYEHHH, CBA3aHHBIX CO CBOMCTBAMH pacCMaTPUBAEMBIX O0BEKTOB.

AuredpanyecKkue BbIpaskeHUs

Hcnonp3oBaTh anredpandyeckyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHATH €€ B Ipoliecce
OCBOEHHS y4eOHOIo MaTepuaa.

HaxonuTth 3HaueHus1 OyKBEHHBIX BbIPAXKEHUI MPH 3a1aHHbIX 3HAYEHUSIX IIEPEMEHHBIX.

BoimonnsaTs npeoGpa3oBaHusl LIEJOr0 BHIPAKEHUSI B MHOTOUJIEH MPUBEACHUEM MOA0OHBIX
ClIaraeéMbIX, PAaCKPBITHEM CKOOOK.

BBINONHAT YMHOXKEHHE OAHOWIEHA Ha MHOTOWIEH M MHOTOWIEHAa Ha MHOIOYJIEH,
IPUMEHAThH (HOPMYJIBI KBapaTa CyMMBbI U KBaJpaTa pa3HOCTH.

OcyliecTBIIATh Pa3ioKeHUEe MHOTOYJICHOB HAa MHOXKHMTENIH C IMOMOIIBIO BBHIHECEHUS 3a
CKOOKM 00IIIero MHOXXMTENS, TPYNIUPOBKH CllaraeéMbIX, MPUMEHEHHUs] pOpMYJT COKpaIEHHOTO
YMHOXKCHHSL.

ITpumenaTe mnpeoOpa3oBaHMs MHOTOYIEHOB U PpEIIEHHs pa3JM4HbIX 3a7ad U3
MaTEMAaTHUKH, CMEXHBIX IIPEIMETOB, U3 PEaIbHON MPAKTUKH.



Hcnonp30oBaTh CBOWCTBA CTEMEHEN C HATYpalbHBIMU MOKA3aTEIsIMU JUIsl TPEoOpPa3oBaHUS
BBIPAKEHUH.

YpaBHeHusI 1 HEpaBEeHCTBA

Pematpe nuHelHbIE YpaBHEHHsI C OJHOM NEPEMEHHOM, MPUMEHSSA NpaBWIa Mepexoja OT
HUCXOJHOTO YpaBHEHMsS K paBHOCHJIbHOMY eMmy. I[IpoBepsiTh, SBIIIETCS JIM YHUCIO KOPHEM
yYpaBHEHHS.

[TpumeHATH TpadUIECKUE METOABI IPU PEIICHUH JIMHEHHBIX YPAaBHEHHUH U UX CUCTEM.

[TonOupaTs mpuMEpPHI AP YKCETI, SIBISIOMMUXCS PEIICHUEM JIMTHEHHOTO YPaBHEHU S C ABYMS
repeMeHHBIMH.

CtpouTh B KOOPIMHATHOM TIJIOCKOCTH TpaduK JHMHEHHOTO YypaBHEHUS C ABYyMS
MepeMEHHBIMHU, TIOJIB3YSCh TPaUKOM, IIPUBOIUTH TPUMEPHI PEIICHUST yPaBHEHUSI.

PemaTe cucrembl ABYyX JTUHEWHBIX YpPaBHEHUM C JIByMsI MEPEMEHHBIMH, B TOM YHCIIE
rpauyecku.

CocTaBisaTh U pemaTh JUHEHHOE YpaBHEHHWE WM CHUCTEMY JMHEHHBIX YPaBHEHUH IO
YCIIOBUIO 3aJa4d, UHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3aJauM IOJTy4EHHBIA
pe3yibTar.

DOyHKIUAA

N300paxkath Ha KOOPAMHATHOM TPSIMOW TOYKH, COOTBETCTBYIOIIHE 3aJIaHHBIM
KOOpAWHATaM, Jy4d, OTpPE3KH, HWHTEPBAJIbI, 3alMCHIBATh YHCIOBBIE TMPOMEXKYTKH Ha
anreOpanveckoM S3bIKe.

OTtMmeuaTh B KOOPAMHATHOW IJIOCKOCTM TOYKM IO 3aJaHHBIM KOOpAMHATaM, CTPOUTh
rpaduku muHEWHbIX QyHKIUH. CTpouTh rpaduk GyHKIHH Y = [X|.

OnuckiBaTh € TOMOIIBI0 (YHKIIUH W3BECTHBIE 3aBUCUMOCTH MEXKAY BEIMYWHAMH:
CKOPOCTb, BpEMs, PACCTOSIHHME, LI€HA, KOJMYECTBO, CTOMMOCTb, IPOM3BOJUTEIBHOCTb, BPEM,
00bEM paboThI.

HaxonuTth 3HaueHue PYHKIIMH 110 3HAUYCHUIO €€ apryMeHTa.

[Tonnmate Tpaduveckuii crioco0 MmpeacTaBleHus U aHanM3a WH(OpMaluu, U3BIEKATh H
HUHTEPIPETUPOBATH WH(POpMALHIO U3 rPaUKOB peaTbHBIX MPOIIECCOB M 3aBUCUMOCTEH.

K xonny oOyuenus B 8 kiacce oOydaromuiics MOJIYYHUT CIEAYIOUIME MpeaIMETHbIE
pe3yabTaThl:

Yuciia v BbIYMCTIEHUS

Hcnonb30BaTh HauyadbHBIE MPEICTABICHUS O MHOXKECTBE JEHCTBUTEIBHBIX YHCEN IS
CpaBHEHUS, OKPYIJICHHS U BBIUYMCIEHUH, H300pa)kaTb IEHCTBUTEIbHBIE YHCIA TOYKAMH Ha
KOOPJAWUHATHOH IPSIMOK.

[TpumenaTs moOHSATHE apu(METHUYECKOro KBAJpaTHOTO KOPHS, HAXOAWUTh KBaJpaTHbIE
KOPHH, MCIOJIb3YsI TPH HEOOXOAUMOCTH KaJIbKYJISTOP, BHIIOIHATH IPe0Opa3oBaHus BHIPAXKEHUH,
COJIepKaIlMX KBAIPaTHbIE KOPHU, UCIIOJIb3Ysl CBOMCTBA KOPHEH.

Hcnonb30BaTh 3amucu OONBIIMX M MAaJbIX YHCET C MOMOIIBIO JECATHYHBIX IpoOel u
crenener yucia 10.

AnredOpanyeckue BbIpasKeHUs

[IpuMeHAT, TOHATHE CTEMEeHW C LelNbIM I[0Ka3aTeleM, BBIMOJIHITh MPEoOPa3OBAHUS
BBIPAKEHUMN, COIEpKALIUX CTEIIEHH C LEJIbIM TI0Ka3aTeeM.

BbINoNHATH TOXKAECTBEHHBbIE MPEOoOpa30BaHMs palMOHAIbHBIX BBIPAXKEHUNW HA OCHOBE
MpaBWJI 1EUCTBUN HAJ MHOTOUYJIEHAMH U alredpandecKuMu Jpo0smMu.

PacknanpiBaTh KBaApaTHBIN TPEXUIICH HA MHOKUTEIH.

[IpumensaTs TpeoOpa3oBaHUsT BBIPAKECHWA JUISl  pEHISHUS pPa3IWYHBIX 3a1ad U3
MaTeMaTUKH, CMEKHBIX IPEAMETOB, U3 PEalbHON MPAKTUKH.

YpaBHeHHsI U HEPABEHCTBA

PemaTp nuHelHbIe, KBaJApaTHbIE YPAaBHEHUS U pallMOHAJIbHbIE YPaBHEHUS, CBOASIIMECS K
HUM, CUCTEMBI JIBYX YPAaBHCHHH C TBYMS MTEPEMEHHBIMHU.



ITpoBonnTE MpOCTENIINE UCCIENOBAHNS YPABHEHUI U CUCTEM YPAaBHEHM, B TOM YHCIIE C
IpUMEHEHUEM TIpaUyecKux mpeacTaBleHUl (yCTaHABIMBATh, HMMEET JIM YypaBHEHUE WM
CHCTEMa ypaBHEHUI pELIeHUs, €CIU UMEET, TO CKOJIBKO, U ITPOYEE).

[TepexoauTh OT ciIOBECHOH (QOPMYIMPOBKMU 3agauu K e€ aaredpanyeckoil Mojaenu c
IIOMOLIBIO  COCTABJICHUS YPAaBHEHMsS MJIM CUCTEMBbl YpPaBHEHMH, WHTEpIPETUPOBATh B
COOTBETCTBMM C KOHTEKCTOM 3aJ1a4M IOJIy4E€HHBIN pe3ynbTar.

ITpuMeHATH CBONCTBA UMCIOBBIX HEPABEHCTB I CPAaBHEHHUS, OLEHKHU, pellaTh JUHEHHBIE
HEpPaBEHCTBA C OJHOW MEpEeMEHHOW M HUX CHCTEMBI, J1aBaTh TrpaUuecKyl0 HIUTFOCTPALUIO
MHO’KECTBA PEIIEHUI HepaBeHCTBA, CUCTEMbl HEPABEHCTB.

DyHKUHMHU

ITonnMate © HCIONB30BaTh  (YHKUMOHAJbHBIE IMOHATHA M SA3bIK  (TEPMHUHBI,
CHUMBOJIMYECKHE O00O03HAUEHMs), OMpPENeNATh 3HaueHHuE (YHKIUU IO 3HAYEHUIO apryMeHTa,
OIIPEIIENATh CBOMCTBA (DyHKINU 11O e€ rpaduKy.

Ctpouts rpaduKu 31eMEHTapHBIX QYHKIMNA BUAA:

y = kix, y = x2,y = x3,y = x|, y = VX, omuChIBaTh CBOICTBA YHCIOBON (YHKLHH IO €&
rpaduky.

K xonny oOyuenus B 9 kiacce oOydaromuiics MOJIYYHUT CIEAYIOLIME HpEeIMETHbIE
pe3yJIbTaThl:

Yuciia 1 BHIYUCICHUSA

CpaBHUBaTh U yIOPSANOYUBATh PALMOHAIBHBIEC M UPPALIMOHAJIBHBIE YNCIIA.

BeimonusaTte apupmernyeckue IeHCTBUS € pallMOHAJIbHBIMU YHCIAMM, COYeTas YCTHbIE U
IIMCbMEHHBIE IPUEMBI, BBIIOIHATH BBIYUCIEHUS ¢ UPPALIMOHAIBHBIMY YU CIIAMH.

HaxonuTth 3HaueHHs cTereHell ¢ LeabIMU MOKa3aTeNIIMU U KOpHEH, BBIYUCIIATh 3HAYEHUS
YHCIIOBBIX BBIPAXKEHUH.

OkpyriaTh JeHCTBUTENbHbIE YHKCIA, BBINOJHATH MPUKUIKY pe3yJbTaTa BBIYUCIECHUH,
OLIEHKY UM CJIOBBIX BBIPAKEHU.

YpaBHeHHsI U HEPABEHCTBA

Pemare nuHEHHBIE W KBaApaTHbIE YpaBHEHUS, YpPaBHEHUS, CBOIAIIMECS K HUM,
npocTeiime ApoOHO-palioHalbHbIe YPaBHEHHUS.

Pemath cucTeMbl ABYX JUHEHHBIX ypaBHEHUH C JBYMS MEPEMEHHBIMU M CHCTEMBI JIBYX
ypaBHEHHI, B KOTOPBIX OJIHO YPaBHEHHE HE SIBISCTCS JIMHEHHBIM.

Pemate TekcTOBBIE 3aJauM aareOpandecKUM CIOcOOOM € IIOMOUIbIO COCTaBJICHMS
ypaBHEHHS WM CUCTEMBI IByX YPaBHEHMH C ABYMsI I€pPEMEHHBIMU.

IIpoBoauTE MpOCTENIINE UCCIEAOBAHNS YPABHEHUN U CUCTEM YPABHEHUM, B TOM YHUCIIE C
IpUMEHEHUEeM TrpaduyeckuX MpeicTaBieHui (ycTaHaBIUBaTb, HUMEET JIM ypaBHEHHE WU
CHCTEMa ypaBHEHUI PEUICHHUs, €CIIM UMEET, TO CKOJIBKO, U ITPOYEE).

PemaTe nuHeliHble HEpaBEHCTBA, KBAJpaTHbIE HEPABEHCTBA, H300pakaTh pelIeHHE
HEpaBEHCTB HAa YHCJIOBOM MPAMOM, 3aMChIBATh PELLIEHUE C TOMOIIbIO CUMBOJIOB.

Pemath cucTeMbl JIMHEHHBIX HEpPAaBEHCTB, CUCTEMbl HEPABEHCTB, BKJIIOYAIOILUE
KBaJIpaTHOE HEPABEHCTBO, M300pa)kaTh pELICHUE CUCTEMbl HEPABEHCTB HA YMCIOBOM HPSIMOH,
3alHChIBATh PEIIEHUE C IOMOILBIO CUMBOJIOB.

Hcnonp30BaTh HEPAaBEHCTBA IIPU PELLIEHUH Pa3IMYHbIX 3a]a4.

DOyHKIHU

Pacno3naBaTh pyHKLIMH U3y4eHHBIX BUJIOB. [I0Ka3bIBaTh CXeMaTHUYECKH PaCIIONOKEHUE HA
KOOpPAMHATHOM TII0CKOCTH rpadukoB dyHkuuii Buma: y =kx, y =kx + b,y =k/x,y =ax2 + bx +
C,y =x3,y =X,y = x|, B 3aBHCHMOCTH OT 3Ha4eHUi1 KO PHUIIMEHTOB, OMUCHIBATH CBONCTBA
(bYHKIIHIA.

Ctpouth U M300paxkaTh CXEMAaTUYECKU TPAPHUKU KBAaIPAaTUYHBIX (YHKIUH, OMUCHIBATH
CBOMCTBA KBaJIPATUYHBIX QYHKUUH 110 UX rpadukam.

Pacno3naBath  KkBaJpaTHuyHyl0 (QyHKIUIO 10  (opMmysne, HTPUBOAUTH NPUMEPHI
KBaIpaTUYHBIX (QYHKIIHMH U3 peanbHOM XU3HU, (PU3UKH, T€OMETPHUH.



YucaoBble NOCTEA0BATEIBHOCTH U IPOrPeccut

Pacnio3naBaTth apudMeTHyeCKyr0 U T€OMETPUUYECKYIO MPOrPECCUU IPU Pa3HBIX CIIOCO0axX
3aJlaHusl.

BbINOMHATS BBIYKMCIEHUS C HUCIOJIb30BaHUEM (GopMya N-ro uieHa apudMeTHdyeckon u
reoMEeTPUYECKOM porpeccuii, CyMMbI IEPBBIX N YJIEHOB.

N300pakaTh 4JICHBI MTOCIEA0BATEIFHOCTH TOYKAaMHU Ha KOOPIUHATHOM MIOCKOCTH.

Pematp 3amaun, CBSI3aHHBIE C YMCIOBBIMU IOCIIENOBATEIBHOCTAMYU, B TOM YHUCIIE 3aJa4d
W3 pearbHOU KU3HHM (C UCIIOIB30BAHUEM KAIBbKYIATOPA, IU(PPOBBIX TEXHOIOTHH).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoJsinuecTBo 4yacoB DJIeKTPOHHbBIE
. HaunmeHnoBaHue pa3iesioB H TeM (undposbie)
Ne i/ HporpaMMmbi Beero KOﬁl—[TpOJILHLIe HpﬁaKanecxne 0BpazOBATEIBHbIC
padoThI padoThI pecypes
1 Yucna u Beruucienus. PanimonansHbIe o5 1 bu6mmoreka [JOK
qucia https://m.edsoo.ru/7f415b90
2 AnredpanvecKue BbIPaKEHUS 27 1 ﬁgsglldl(ge;jasﬁ)or};/? £415090
bubmotexa [IOK
3 VpaBHCHH 1 HEPABCHCTBA 20 1 https://m.edstl)lo.ru/7f415b90
bubmotexa [JOK
4 Koopmunatst i rpaduiu. Oynkium 24 . https://m.edS(])lo.ru/7f415b90
bu6moreka [JOK
S Tosropenne n 0bobmenme 6 1 https://m.edsoo.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I10 102 5 0

ITPOTPAMME



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 KVIACC

KosmnuecTBo yacos JIEKTPOHHBIE
. HanmeHoBaHue pa3aesioB U TeM (uudposbie)
Ne m/m Y —— Beero KOﬁHTpOJIbHLIe HpﬁaKaneCKne 06pazoBaTeIbHbIe
padoThI padoThI pecypes
bu6moreka [JOK
1 Uucina u BeranciieHus. KBagpaTasie KOpHU 15 hitps://m.eds00.ru/7f417af8
2 Yucina u BeruuciieHus. CTeneHb ¢ 1elbIM 7 bu6moreka [IOK
OKa3aTeneM https://m.edsoo.ru/7f417af8
3 Anredpandeckue BbIpaKeHUS. 5 1 bubmotexa IIOK
KBanpatHslii TpéxuiieH https://m.edsoo.ru/7f417af8
4 Anre0panvecKue BEIPaKCHHUS. 15 1 bubmumoreka [IOK
Anrebpandeckas 1poOb https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHcTBA. KBagpaTHbie 15 1 bu6morexa [IOK
ypaBHEHHS https://m.edsoo.ru/7f417af8
5 YpaBHenus u HepaBeHCTBA. CHCTEMBI 13 bubmmorexa [{OK
ypaBHEHUH https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
7 VYpaBHeHus u HepaBeHcTBA. HepaBeHcTBa 12 1 hitps://m.edso00.ru/7f417af8
but6moreka [JOK
8 DyHKIuH. OCHOBHBIC NOHATHS ° https://m.edsoo.ru/7f417af8
bu6moreka [IOK
; A i https://m.edsoo.ru/7f417af8
bu6moreka IIOK
10 [osTopenne n obobmenne 6 ! https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 102 5 0

ITPOTPAMME



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 KJIACC

KounuecTBo yacos JIEKTPOHHBIE
. HaunmeHoBaHue pa3iesioB H TeM (undposbie)
Ne m/m IpPOrpaMMb Beero KOﬁl—[TpOJILHLIe HpﬁaKanecxne 06pazoBaTeNbHbIE
padoThl padoThI pecypeb
1 Yucna v Beruucienus. JlelicTBuTenbHbIe 9 bu6moreka [JOK
RUE https://m.edsoo.ru/7f419d08
2 YpaBHEHUS U HEPABEHCTBA. Y PABHEHHUS C 14 1 bubmuorexa [JOK
OJTHOI TIepeMEHHOMN https://m.edsoo.ru/7f419d08
3 VYpaBHeHus u HepaBeHcTBA. CHCTEMBI 14 1 bubmuorexa [IOK
ypaBHEHHI https://m.edsoo.ru/7f419d08
bu6mmnoreka [JOK
4 VYpaBHeHus u HepaBeHcTBA. HepaBeHcTBa 16 1 https://m.eds00.ru/7£419d08
bu6moreka [JOK
> Dynkim 16 ! https://m.edsoo.ru/7f419d08
bu6mmoreka [JOK
6 UucnoBeie MOCIEI0BATEIBHOCTH 15 1 hitps://m.eds00.ru/7f419d08
7 [ToBTOpeHue, 0000IICHNE, CHCTEMATH3AITUS 18 1 bu6mmoreka [JOK
3HAHWH https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 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




IHOYPOYHOE IIVTAHUPOBAHUE

7 KJIACC
N KoJsuyecTBO 4YacoB Jlata DJieKTPOHHbIE HU(POBbIE
. Tema ypoka Kontpoasnsie | IIpakTHueckue 06pasoBaTeIbHbIE
n/n Bcero H3Yy4YCHUA
padoThI padoThbI pecypcsbl
1 [ToHsITHE PalIMOHATILHOTO YK CJIA 1
2 ApudpmMeTnueckue TeHCTBUS C 1
paIMoOHAILHBIMU YHCJIAMH
3 ApudmeTnueckue 1eHcTBUS C 1
paIMoOHAILHBIMU YHCJIAMH
Apudmernyeckue NeUCTBUI C
4 p 1
paIMoOHAILHBIMU YHCJIAMH
5 ApupmMeTnueckue TeUCTBUS C 1
paIMoOHAIILHBIMU YHCJIAMH
5 ApupmMeTnueckue TeUCTBUS C 1
paIMoHaIbLHBIMU YHCJIAMH
CpaBHeHUE, YIIOPSIOUNBAHNE
7 p ynop 1
paIMOHAJILHBIX YU CEIl
8 CpaBHeHUe, yHOpsAI0YNBaHNC 1
paIMOHAIBEHBIX YHCEIl
CpaBHeHUE€, YIIOPSAIOUYMBaHNE
9 p ymnop 1
paIMOHAJILHBIX YU CETl
CreneHs ¢ HATYpaJIbHBIM bubmmorexa IIOK
10 P 1
[OKa3aTejIeM https://m.edsoo.ru/7f4211de
CrenieHb ¢ HaTypaIbHBIM bu6mmoreka [JOK
11 yp 1
IIOKa3aTeIeM https://m.edsoo.ru/7f421382
CreneHs ¢ HaTypaJIbHLEIM Bub6mmorexa IIOK
12 yp 1
[TOKa3aTelIeM https://m.edsoo.ru/7f42154e
CreneHb ¢ HATypaJIbHBIM Bubmmoreka IIOK
13 yp 1
IOKa3aTelieM https://m.edso0.ru/7f4218be
14 Crenenb ¢ HaTypaJIbHbIM 1



https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be

1oKasaTejIEM

Peltienre 0OCHOBHBIX 3a/7a4 Ha

15 JIpoOH, TPOIIEHTHI U3 PeaIbHOM
MIPAKTUKA
Pemienrie OCHOBHBIX 337124 Ha

16 JpoOu, IPOIIEHTHI U3 peabHON
MIPaKTUKH
Pemmenue oCHOBHBIX 3a71a4 Ha

17 JIpOOH, TIPOIIEHTHI U3 PeaIbHOMN
MPAKTUKH
Perienrie OCHOBHBIX 3aJa4 Ha

18 JIpOOH, MPOIIEHTHI U3 PeaibHOMN
MPAKTUKH

19 [Tpu3Haky 1eTUMOCTH, Pa3JIOKEHUS
HA MHOXXHTEJIH HATYyPaJbHBIX YUCE

20 [Tpu3Haky 1eTUMOCTH, Pa3JIOKCHHS
Ha MHOXKHUTEIN HATYPaJbHBIX YUCET

21 Peanbubie 3aBucumMoctu. [Ipsamas u
o0OpaTHasi mPONOPIMOHAITBHOCTH

29 Peanpubie 3aBucumoctu. Ipsamas n
oOpaTHas TPOMOPIIMOHAITBHOCTH

23 Peanbnbie 3aBucumoctu. [Ipsamas u
oOpaTHasi TPOIOPLHOHAIBHOCTH

24 Peanbubie 3aBucumoctu. [Ipsimast u
o0OpaTHasi TPONOPIMOHAIBHOCTH

o5 'I'<OHTp0J'IBHa}I paborta o Teme

Panmmonanpubie uncna"
26 BykBeHHBbIE BbIpaXKeHUs bubmorexa [OK
https://m.edsoo.ru/7f41feec

27 Ilepemennsie. JlonycTumMele
3HAYEHHUs IEPEMEHHBIX

28 dopmyibl



https://m.edsoo.ru/7f41feec

29

DopMmy bl

[Ipeo6GpazoBanne OyKBEHHBIX

30 BBIPAKEHUN, PACKPBITHE CKOOOK 1 bubmorexa HOK
’ https://m.edsoo.ru/7f41fafa
MIPUBEACHUE MTOJOOHBIX ClIaraeMbIX
g | mEeeme oo Buorera LOK
’ https://m.edsoo.ru/7f41fd70
MIpUBEACHUE MMOJOOHBIX ClIaraeMbIX
[IpeoGpa3zoBanne OyKBEHHBIX
32 BBIPAKEHUU, PACKPBITHE CKOOOK 1
MIpUBEAEHUE IMOJOOHBIX ClIaraeMbIX
[IpeobGpa3zoBaHue OyKBEHHBIX
33 BBIPAKECHUMU, PACKPBITHE CKOOOK 1
MIpUBEACHUE MOJOOHBIX ClIaraeMbIX
34 CBOIICTBA CTENEHU C HATypaJbHBIM bubmotexa [JOK
oKasarenemM https://m.edso0.ru/7f421382
35 CBOIICTBA CTENEHU C HATypaJbHBIM bubmotexa [JOK
nokasareynem https://m.edsoo.ru/7f42154e
36 CBOIICTBA CTENEHU C HATypaJbHBIM bubmotexa [JOK
okasareynemMm https://m.edsoo0.ru/7f4218be
bubmioreka [IOK
37 Mroroterer https://m.edsoo.ru/7f42276e
bubmioreka [IOK
38 Mrorotenb! https://m.edso0.ru/7f422930
39 CnoxxeHue, BEIYUTAaHHUE, bu6mmoreka [JOK
YMHO)KEHHE MHOT OYJICHOB https://m.edsoo.ru/7f422af2
40 CnoxxkeHnue, BEIYUTAaHHUE, bu6mmnoreka [JOK
YMHOKCHHE MHOT O4JICHOB https://m.edsoo.ru/7f422cc8
41 CnoxxeHue, BBIYUTAHUE, bu6moreka [JOK
YMHO)KCHHE MHOTO4JICHOB https://m.edsoo.ru/7f422fca
42 Crnoxenne, BEIYUTaHHE, bu6mmoreka [JOK
YMHO)XEHHE MHOT O4JICHOB https://m.edsoo.ru/7f423182
43 PopMyJIbl COKPAIIEHHOTO bubmuoteka [JOK



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
https://m.edsoo.ru/7f422cc8
https://m.edsoo.ru/7f422fca
https://m.edsoo.ru/7f423182

YMHOXKCHUS https://m.edsoo.ru/7f42432a
44 DopMyJIbl COKPAILIEHHOTO bubmuorexa LIOK
YMHOXCHUS https://m.edsoo.ru/7f42464a
45 @opMyJIbl COKpPAILIEHHOTO bubmorexa [IOK
YMHOEHUS https://m.edsoo.ru/7f424c12
16 DopMyJIbI COKPAILEHHOTO bubmmoreka LIOK
YMHOXEHUS https://m.edsoo.ru/7f424fd2
47 DopMyJIbI COKPAILEHHOTO bubmmoteka LIOK
YMHOKCHHUS https://m.edsoo.ru/7f4251d0
48 PaznoxeHne MHOrO4JIEHOB Ha bu6mmoreka [JOK
MHOXHUTEIN https://m.edsoo.ru/7f423312
49 PaznoxeHne MHOrO4JICHOB Ha bu6mmnoreka [JOK
MHOXUTEIN https://m.edsoo.ru/7f4237fe
50 Paznoxenne MHOTO4YJICHOB Ha bu6mmoreka [JOK
MHOXHTEIN https://m.edsoo.ru/7f4239de
51 Pa3jioxxeHne MHOro4JIEHOB Ha
MHOKHUTEIN
KonrtponsHas paboTta o teme
52
"Anrebpanueckue BeIpakeHus"
YpaBHeHue, npaBuiIa
53 npeoOpa3oBaHMs ypaBHEHUS,
PaBHOCHJIBHOCTh YPaBHEHUH
JIuneitHOE ypaBHEHUE C OHON
o4 IIEPEMEHHOM, pPellIeHUE JINHEHHBIX
YPaBHEHU I
55 JHIé/IpHe?\fI/I:HOHeOiini)]zﬁgggecﬂ?/lﬂHHe?ﬁimx bubmorexa [TOK
N https://m.edso0.ru/7f420482
ypaBHEHU I
JIuneliHOe ypaBHEHUE C OHOU
56 MIepEMEHHOM, pellIeHUe JINHEHHBIX
YPaBHEHHI
57 Pemenne 3a1a4 ¢ HOMOIIBIO bu6mmoreka [JOK



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/7f420482

ypaBHEHUI https://m.edsoo.ru/7f42064e
58 Pemenune 3amad ¢ moMoIpo bu6mmoreka [JOK
ypaBHEHUI https://m.edso0.ru/7f420806
59 Pernienue 3agad ¢ MOMOIIBIO bu6moreka [JOK
ypaBHEHU I https://m.edsoo0.ru/7f4209a0
60 Pernienue 3agad ¢ MOMOIIBIO bubmioreka [IOK
ypaBHEHUI https://m.edsoo.ru/7f420e6e
61 JIuneitHOE ypaBHEHUE C ABYMS bubmmoteka LIOK
MepEeMEHHBIMHU U ero rpaduk https://m.edso0.ru/7f427c32
62 JInHeiiHOe ypaBHEHHE C TBYMS bubmotexa [JOK
MepPEMEHHBIMU U ero rpaduk https://m.edsoo.ru/7f427e8a
63 Cucrema ABYX JIMHEHHBIX bu6mmnoreka [JOK
ypaBHEHUH C IBYMS IIEpPEeMEHHBIMU https://m.edsoo.ru/7f42836¢
64 Cucrema AByX JIMHEHHBIX
ypaBHEHUH C IBYMs IIepeMeHHBIMU
65 Cucrema AByX JIMHEHHBIX
YpaBHEHUH C IBYMS TIEpEeMEHHBIMU
66 Cucrema AByX JIMHEHHBIX
YpaBHEHUH C IBYMS NIEPEMEHHBIMH
67 Pemenue cuctem ypaBHEHUN bubmmorexa TIOK
https://m.edsoo.ru/7f4284de
68 Pemenue cuctem ypaBHEHHIA bubmorexa HOK
https://m.edsoo.ru/7f42865a
69 Pemenue cuctemM ypaBHEHHI bubmorexa IIOK
https://m.edsoo.ru/7f4287d6
70 Pemenue cuctemM ypaBHEHHIA
71 Pemenue cucrem ypaBHEHHI
72 KonrtposnpHas pabota o reme bubmuorexa LIOK
"JluneiiHple ypaBHeHUS" https://m.edsoo.ru/7f421044
73 Koopaunara Touku Ha mpsMoin bubmorexa HOK

https://m.edsoo.ru/7f41de76



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
https://m.edsoo.ru/7f42865a
https://m.edsoo.ru/7f4287d6
https://m.edsoo.ru/7f421044
https://m.edsoo.ru/7f41de76

bu6mmoreka [JOK

4 ‘IHCII0BEIC IPOMEAKYTKH https://m.edsoo.ru/7f41dff2
75 YucaoBble MPOMEKYTKH
76 Paccrosinue MEXAY ABYM TOUKaMH
KOOPJIMHATHOM MpsIMOH
77 Paccrosinue MExKIy ABYMS TOUKaMH
KOOPJMHATHOMN MpsiMOn
78 IIpsimoyroinbHas cucrema bubmmoteka LIOK
KOOPJIMHAT Ha TUIOCKOCTHU https://m.edsoo.ru/7f41el6e
79 [IpssmoyronbHas cucrema bubmotexa [JOK
KOOPJMHAT Ha IIOCKOCTH https://m.edsoo.ru/7f41e42a
80 [Tpumepsl rpaduKoB, 3aJaHHBIX bubmoteka [JOK
bopmynamu https://m.edsoo.ru/7f41e8a8
81 [Tpumeps! rpaukoB, 3aJaHHBIX bubmuorexa LIOK
bopmynamu https://m.edsoo.ru/7f41ed80
82 [Tpumeps! rpaduKoB, 3aJaHHBIX
dbopmynamu
83 [Tpumeps! TpaduKoB, 3aJaHHBIX
dbopmynamu
84 Yrenue rpamkoB peaabHBIX bubmmoteka LIOK
3aBUCHMOCTEN https://m.edsoo.ru/7f41ea24
85 Urenue rpa(bI:IKOB peanbHBIX
3aBUCUMOCTEH
bubmmorexa [IOK
86 R DU https://m.edS(I)lo.ru/7f41ef06
87 I'paduk dyHKIIMM
. . bubmotexa [JOK
88 Crofictsa pymKuuii https://m.edsg)lo.ru/7f41f078
. . bubmotexa [JOK
89 CoficTsa (ymKumii https://m.edS(])lo.ru/7f41f1fe
90 Jluneitnas QyHKuus bubsmmoreka [IOK



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
https://m.edsoo.ru/7f41ef06
https://m.edsoo.ru/7f41f078
https://m.edsoo.ru/7f41f1fe

https://m.edsoo.ru/7f427282

. bubmotexa [JOK
9 Jlaneiinas ynicums . hitps://m.eds00.ru/7 427412
92 [Toctpoenue rpacduka TUHEHHOI 1 bubmorexa [IOK
byHKIMN https://m.edsoo.ru/7f426d1e
[TocTpoenue rpaduka TMHEHHON
93 1
byHKIIUU
94 I'paduk dpyHkImyu y =|X| 1
95 I'paduk dynknum y =|x| 1
o | ammmpbemiere | Busmorea 10K
. https://m.edsoo.ru/7f41f50a
OyHKIUU
g | Lomeremecommmon i | Busorea 101
AOB KYP - ’ https://m.edso0.ru/7f429c6¢
0000111eHNE 3HAHUN
o | Lo s nemin | Busorea 0K
a yP N ’ https://m.edsoo0.ru/7f429f32
0000111eH1Ee 3HAHNHA
o | Lo s nemin | B morea 0K
8 P 9 ’ https://m.edsoo.ru/7f42a0e0
000011IeHNEe 3HAHNHI
o | Lomereme coromus v | Busmorea 101
AOB KYP . ’ https://m.edsoo.ru/7f42a27a
0000111eHNE 3HAHUN
101 Wrorosasi KOHTpoOJIbHAS paboTa 1
o | nomepmme oAy | B orea 0K
ALOB KYP - ’ https://m.edsoo.ru/7f42a900
0000111eHNE 3HAHUN
OBHIEE KOJIMYECTBO HACOB I10 102

ITPOTPAMME



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
https://m.edsoo.ru/7f42a0e0
https://m.edsoo.ru/7f42a27a
https://m.edsoo.ru/7f42a900

8 KVIACC

KoaunuecTBo uacoB

DJieKTPpOHHbIEe HU(pPOBbIE

Ne Tema ypoka Kont I Aara o
/m Beero POJIbHbIE paKTH4ecKue | R — oOpa3oBaTe/bHbIEC
padoThI padoThI pecypcsbl
1 KBagpaTHbIil KOPEHb U3 YHCIIA 1 bubmorexa [TOK
https://m.edsoo.ru/7f42d452
2 [TonsiTue 00 MppalOHATHEHOM 1 bubmmorexa [IOK
quCIe https://m.edsoo.ru/7f42eaaa
3 JlecsTuanable TPUOINKEHUS 1
UppalvOHaJIbHBIX YHCEI
4 JecsTuaabie TPUOINKECHUS 1
HMPpallMOHATBHBIX YHCE
5 JlelicTBUTEIbLHBIC YK CTIa 1
6 CpaBHeHUE JeHCTBUTEIBHBIX 1
qucell
7 CpaBHeHUE EUCTBUTEIBHBIX 1
qucell
8 ApudmeTnueckuil KBapaTHBIH 1
KOpEHb
9 VYpaBHeHue BUja x> = a 1
10 CaoiicTBa apuPpMeTHUECKIX 1 bubmuotexa [JOK
KBaJIpaTHBIX KOPHEH https://m.edso0.ru/7f42d862
11 CaoiicTBa apupmeTHIECKIX 1 bubmotexa [JOK
KBaJIpaTHBIX KOPHEH https://m.edso0.ru/7f42d862
| e o 1 B LOK
’ https://m.edsoo.ru/7f42dd26
KBaJ[paTHbIEC KOPHH
o | oo o 1 B LOK
’ https://m.edsoo.ru/7f42ded4
KBaJJpaTHbIEC KOPHH
14 [IpeoOpa3zoBaHue YUCIOBBIX 1 bubmoreka [IOK



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

BBIPAXEHUM, COAEPKALIUX
KBaJIpaTHbIE KOPHU

https://m.edsoo.ru/7f42e0be

[IpeoGpa3zoBaHME YNCTOBBIX

bu6moreka [JOK

15 BBIPACHIH, CONCPHAIX ! https://m.edsoo0.ru/7f42e262
KBaJIpaTHbIE KOPHU

16 Crenens ¢ 1eNbIM TTOKa3aTelieM 1 bubmorexa HOK

https://m.edsoo.ru/7f4354a4

CranjapTHas 3amuch 4ucia.
Pa3mepbl 00bEKTOB OKPYKAIOIIETr o

17 Mupa (0T 3JIeMEHTapHbIX YaCTHI] 1 bubmotexa [JOK
JI0 KOCMHYECKHX 00BEKTOB), https://m.edso0.ru/7f436098
JUTUTETTBHOCTH TIPOIIECCOB B
OKPYXAaIoIleM MUpe

18 CBoliCTBa CTEMEHH C LICJIBIM 1 bu6mmoreka [JOK
MOKa3aTeaeM https://m.edsoo.ru/7f435648

19 CBoiicTBa CTEIEHHN C [IEIBIM 1 bu6moreka [JOK
MoKa3aTeneM https://m.edsoo0.ru/7f435648

20 CBoiiCTBa CTEMNEHU C 1IEIILIM 1 bubmoteka IJOK
MoKa3aTelneM https://m.edso0.ru/7f435648

21 CBoiiCTBA CTENEHU C LIEJIBIM 1 bubmotexa [JOK
MoKa3aTeneM https://m.edso0.ru/7f43599a

29 CBoiiCTBA CTENEHU C LIEJIBIM 1 bubmotexa [JOK
moKasareiieM https://m.edso0.ru/7f435ed6

23 KBanpatHbrii TpéxuiieH 1

24 KBasapaTHblil TpéxuieH 1

o5 Paznoxenue kBajgpaTHOro 1 bu6mmnoreka [JOK
TpéXuieHa Ha MHOYKUTENIN https://m.edsoo.ru/7f42fd38

26 Paznoxenue kBajgpaTHOro 1 bu6moreka [JOK
TpéXuieHa Ha MHOYKUTENIN https://m.edsoo.ru/7f42fd38
KonTtponbsHas pabora 1mo TeMam

27 "KBazI?paTHHe EOpHI/I. Cremnenu. 1 bubmmorexa IIOK

KBagpathblii Tpexuien"”

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



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
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42ec80

bu6mmoreka [JOK

28 Anredpautiecias 1pook https://m.edso0.ru/7f430382
JonycTrmeble 3HaUeHUS
29 TepeMEHHBIX, BXOSIINX B
anredpanyuecKue BhIpaK eHUs
JlonmycTUMBIC 3HAYCHUS
30 MepeMEHHBIX, BXOSIINX B
anreOpanvecKkue BbIPAXKEHUs
31 OCHOBHOE CBOMCTBO bu6mmoreka [JOK
anreOpanveckoi apodu https://m.edso0.ru/7f4308e6
. bu6mmoreka [JOK
32 Coxpamenne npodeii https://m.edsoo0.ru/7f430a8a
N bu6mmoreka [JOK
33 Coxpamerne Apobeii https://m.edsoo.ru/7f430f44
. bubmotexa [JOK
34 Coxpamerne apodeii https://m.edsoo.ru/7f430f44
5| e s B orea 0K
M A . https://m.edso0.ru/7f43128c
anreOpandeckux apoodei
i CnoxxeHue, BEIYUTAHUEC, Bubmiorexa [[OK
YMHOMCHHC H ACTCRAC https://m.edso0.ru/7f4315c0
anredpanveckux npoodei
. CnoxxeHue, BEIYUTAHUE, Bubmiorexa [[OK
YMHOMCCHIE 1 ACTEHAC | https://m.edsoo.ru/7f4318c2
anredpanveckux npoodei
| oo e B 10K
- 8 3 https://m.eds00.ru/7f431a20
ajnredpanvecKux apoodei
3| conepmantu ancdpamece Bumiotexa LIOK
ACpXat P https://m.edsoo.ru/7f43259c
poou
40 [TpeoOpa3zoBaHue BHIPAKCHHI, bubmmotexa [JOK



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
https://m.edsoo.ru/7f431a20
https://m.edsoo.ru/7f43259c

coiepXKalux ajre0pandeckue
pooH

https://m.edsoo.ru/7f432736

[IpeoOGpa3zoBaHuEe BBIpAXKEHUH,

bu6moreka [JOK

41 COnCPAAIIX anredpanieckie https://m.edsoo.ru/7f432736
poou
42 KonTtponbsHas paborta o teme bubmmorexa [IOK
" Anrebpanueckast Apoos" https://m.edsoo0.ru/7f431d36
43 KBanpaTtHOe ypaBHEHME EH6H,HOTeKa LIOK
https://m.edsoo.ru/7f42eela
44 HemnonHoe kBagpaTHOE ypaBHEHUE bubmorexa [TOK
https://m.edsoo.ru/7f42eela
45 HenonHoe kBaapaTHOE ypaBHEHUE EH6H,HOTeKa HOK
https://m.edsoo.ru/7f42eela
16 dopMyna KOpHEH KBaJpaTHOrO bubmoteka [JOK
ypaBHEHUS https://m.edso0.ru/7f42f158
47 ®opMyna KOpHEH KBaJpaTHOrO bubmoteka [JOK
ypaBHEHUS https://m.edsoo.ru/7f42{3f6
48 ®opmyJia KOpHEW KBaIPATHOTO bubmmorexa [IOK
ypaBHEHUS https://m.edsoo.ru/7f42f5a4
bubmotexa [JOK
49 Teopema Biieta Pipsim eds00 /7 #42fefo
bubmmorexa [IOK
50 Teopema Buera https://m.eds:)lo.ru/7f430076
51 Pemenue ypaBHeHMI, CBOAAIMXCS bubmmoreka LIOK
K KBaJIpaTHBIM https://m.edsoo.ru/7f43c542
52 Pemenue ypaBHeHUH, CBOASAIIMXCS bubmuoreka LIOK
K KBaJIpaTHBHIM https://m.edsoo.ru/7f43c3d0
53 [Ipocreiimue gpodHO- bubmotexa [JOK
panroHAaIbHbIC YPABHEHHS https://m.edso0.ru/7f4328c6
54 [Ipocreiimme gpoOHO- bubmmorexa [IOK
panroHaIbHbIC YPABHEHHS https://m.edsoo0.ru/7f432b6e
55 Penienre TeKCTOBBIX 3a71a4 C Bbu6moreka [JOK



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
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f4328c6
https://m.edsoo.ru/7f432b6e

ITOMOILBIO KBA/IPATHBIX YPaBHEHUI

https://m.edsoo.ru/7f42f75¢c

56

Perrenne TekcTOBBIX 3a1a4 C
ITOMOIIBIO KBA/IPATHBIX YPaBHEHUI

bu6mmoreka [JOK
https://m.edsoo.ru/7f42f8f6

57

KontponsHas paboTa mo Teme
"KBagpatHble ypaBHeHHS"

bu6moreka [JOK
https://m.edso0.ru/7f4301f2

58

JIuHeliHOe ypaBHEHUE C IBYMs
IIEpEMEHHBIMH, €ro rpauk,
MIPUMEpHI PelIeHUs] ypaBHEHHI B
LEJIBIX YHCIIaxX

59

JIuHeiiHOe ypaBHEHUE C ABYyMs
IIepEeMEHHBIMH, €ro rpaduk,
IIPUMEpbI PELLICHUS] YPABHEHUHN B
LEJIBIX YHCIIax

60

JIuneliHoe ypaBHEHHE C ABYMS
NepeMEeHHBIMH, €TI0 rpauk,
MIPUMEPHI PEIICHUsI ypaBHEHHH B
IENTBIX YHCIIaX

61

Pemenue cucrem AByX JIMHEHHBIX
YPaBHEHHMM C IBYMs IIEPEMEHHBIMU

62

Pemenue cucrem AByX JTMHEHHBIX
YPaBHEHHI C IBYMs IIEPEMEHHBIMU

63

Pemenue cucrem AByX JTUHEHHBIX
ypaBHEHHII C IBYMSI IIepeMEeHHBIMU

64

[Ipumepsl perieHus cucrem
HEIIMHEHWHBIX YPABHEHUH C JIByMS
1epeMEeHHbIMU

65

[Ipumepsl pelieHns: CUCTEM
HEJIMHEWHBIX YPABHEHUH C JIBYyMS
repeMeHHbIMU

66

I'padmueckas nunTepnperanus
ypaBHEHUS C IByMs [1EPEMEHHBIMU
Y CUCTEM JIMHEMHBIX YPABHEHUN C

bu6mmoreka [JOK
https://m.edso0.ru/7f43d6d6



https://m.edsoo.ru/7f42f75c
https://m.edsoo.ru/7f42f8f6
https://m.edsoo.ru/7f4301f2
https://m.edsoo.ru/7f43d6d6

ABYMS ITCPCMECHHBIMU

I'padmueckas nuuTepnperanus
ypaBHEHHS C IByMsI IIEpeMEHHBIMU

bu6mmoreka [JOK

67 U CHCTEM JIMHEHHBIX YPaBHEHUI ¢ https://m.edsoo.ru/7f43d6d6
JIBYMsI IepeMEHHBIMU
68 Penrenue TeKkcTOBBIX 3a/1a4 c
MTOMOIIBIO CHCTEM YPaBHECHUIA
69 Penrenue TeKkcTOBBIX 3a/1a4 c
HIOMOIIBIO CUCTEM ypaBHEHUH
20 Pemenune TekcToBBIX 3a1a4 cv
HIOMOIIBIO CUCTEM ypaBHEHUH
71 qI/IC;]'IOBBIG HEPaBEHCTBA U MX
CBOMCTBa
79 UII/IchOBLIe HEPaBEHCTBA U MX
CBOMCTBa
73 HepaBeHCcTBO ¢ 0HOM ITEpeMEeHHOMN
JIuHeliHble HEpaBEHCTBA C OAHOU bubmmorexa [IOK
74 .
MIepEeMEHHON U UX pelIeHue https://m.edsoo.ru/7f42c692
JIuHeliHble HEpaBEHCTBA C OAHOU bubmmorexa [IOK
75 " :
MEPEMEHHOM U MX PEIICHUE https://m.edsoo0.ru/7f42c840
76 JIuneiinsie HEpABEHCTRA C OJTHOHN
HepeMEHHON M UX pelIeHne
Cucrembl TMHEHHBIX HEPABEHCTB C bubmmoreka LIOK
77 o . .
OJIHOM TIEPEMEHHOI U MX PELICHUE https://m.edsoo.ru/7f42ch88
78 Cucrembl TMHEHHBIX HEPABEHCTB C bubmorexa [JOK
OJIHOM TIEPEeMEHHOI U MX PEIICHUE https://m.edsoo.ru/7f42cd2c
79 CI/ICTS,MLI JmHeITIHLEx HEPaBEHCTB C
OJTHOH IepeMEeHHON U UX peIICHUE
N3o06paxenne pemieHus
80 HHHelgHoro HepIZl.BeHCTBa U UX bubmorexa TIOK
. N https://m.edsoo.ru/7f42c9e4
CHCTEM Ha YW CIOBOU MPSMOM
81 N300paxkenue penieHust bubmoreka [IOK



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

JVHENHOr 0 HEPAaBEHCTBA U UX
CHUCTEM Ha YMCIIOBOW MPSIMOU

https://m.edsoo.ru/7f42c9e4

KonTtponbshas pabora o remam

82 "HepasenctBa. CucTeMbl 1
ypaBHEHHI1"
bubmotexa [JOK
83 e ! https://m.edsg).ru/7f433c12
84 OO6macTb onpenesieHus u 1 bubmotexa [JOK
MHOYKECTBO 3HAYCHUHN (YHKIIMH https://m.edsoo.ru/7f433d84
85 CniocoOb1 3ananust pyHKIMMA 1
86 I'paduk pyHKIIHMA 1
CaoiicTBa QyHKIHH, UX
87 0TOOpakeHHE Ha TpaduKe .
Urenne u nmocTpoeHue rpagukon
88 GbyHKIUH 1
89 [Ipumeps! rpadukoB GyHKUINH, 1
OTPAKAIOIIUX PEATbHBIC TPOIECCHI
00 | otparmyso mponopuonarme | 1 Bufmorera LIOK
https://m.edsoo.ru/7f434bbc
3aBUCHUMOCTH, UX IpaduKu
91 I'unepOomna 1
92 ['unep6oia 1
bubmmorexa [IOK
93 Tpaguic Qyrrumm y = x* ! https://m.eds:)lo.ru/7f4343e2
bubmuorexa [IOK
4 Tpaguic pymxumm y = x* ! https://m.edsg).ru/7f434572
—v2 v=3 v — -
95 Eﬁg:gﬁge;;(ola);;ﬁe;{i; ey 1 bubmorexa [TOK
’ N . https://m.edsoo.ru/7f434d38
ypaBHEHHI U CUCTEM YpPaBHEHHIA
Oy y =x2, y=x3, y= VX, y=
96 \x];yipg(buzecxoe);)emeHﬁe ’ 1 bubmmorexa IIOK

YpaBHEHUM U CUCTEM YpPaBHEHUM

https://m.edsoo.ru/7f434eb4



https://m.edsoo.ru/7f42c9e4
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/7f434eb4

[ToBTOpEHKE OCHOBHBIX MOHSITHI U

bu6mmoreka [JOK

o7 METO/I0B KypCOB 7 a 8 Knaccos, ! https://m.edsoo.ru/7f4371aa
0000111eHYE 3HAHUI
R S ool I Buorera LOK
8 yP N ’ https://m.edso0.ru/7f43736¢
0000111eHYE 3HAHUN
99 HOBTOpeHI/Ie OCHgBHI;IX IIOHATHUU U 1 BI/I6JII/IOTCKa HOK
METOROB KYPCOB / 1 & KIACCOB, https://m.edso0.ru/7f437510
000011eH1E 3HAHUH
100 HOBTOpeHI/Ie OCHgBH}éIX IIOHATUU U 1 BI/I6JII/IOT€K3. HOK
METOILOB KypCOB VH KJIaccos, https://m.edsoo.ru/7f4376h4
000011eHME 3HAHUH
bu6mnoreka [JOK
101 Wrorosas koHTpoJbHAs paboTa 1 https://m.eds0o.ru/7 f436b88
oy | oo cugmcronrAn | Basmorea 10K
A yP N ’ https://m.edso0.ru/7f437858
0000111eHYE 3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 102

ITPOTPAMME



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

Ne
n/n

Tema ypoka

KoaunuecTBo uacoB

Bcero

KonTpoabHbie
padoThI

IMpakTnyeckue
padoThI

Hara
HU3y4eHHsA

DJIeKTPOHHbBbIE HU(POBbIE
oOpa3oBare/ibHbIE

pecypchbl

PanmonanpHbIC UKcIa,
WppaIoHaIbHBIC YHCIIa, KOHCYHBIC
1 OECKOHEYHBIE JIECATUIHBIE IPOOHU

MHoxkecTBO 1ENCTBUTEILHBIX
yHce; JelCTBUTEbHBIE YN CIIA KaK
OECKOHEUHBIE ICCITUUHBIE TPOOH

B3aumHO oHO3HAUYHOE
COOTBETCTBHE MEXAY MHOXKECTBOM
JEHCTBUTEIBHBIX YUCEN U
MHO>KECTBOM TOYEK KOOPIUHATHON
IPsIMOI

CpaBHeHUE NEeHCTBUTENBHBIX YUCET,
apuMeTHIeCcKre ACHCTBUS C
JIEHCTBUTEILHBIMH YK CIIAMU

[TpubmmxEénHoe 3HaUeHNE
BEJIMYMHBI, TOYHOCTh IPUOJIMIKCHUS

OxpyrieHue uncen

OxpyrieHue uncesn

o N O

[Ipukuaka 1 OlleHKa pe3yJbTaTOB
BBIYHUCIICHUN

I

[Ipukuaka u oLEHKa Pe3yJbTaTOB
BBIYUCIEHUN

10

JIuneitHoe ypaBHeHue. Pemenue
YpaBHEHUM, CBOASIIUXCS K
JMHEHHBIM

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

11

JIuneitHoe ypaBHeHue. Pemenue
YpaBHEHHUM, CBOASIIUXCS K



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

JIMHEHHBIM

KBanpatHoe ypaBHeHue. Pemienue

bu6moreka [JOK

12 YDABHCHIH, CBOIAMHXCA K https://m.edsoo.ru/7f43c542
KBaIPaTHBIM
o | e v, P B LOK
’ https://m.edsoo.ru/7f43c542
KBaIPaTHBIM
14 bukBanpaTtHble ypaBHEHUS bubmorexa [TOK
https://m.edsoo.ru/7f43c3d0
15 bukBanpaTHbie ypaBHEHUS bubmorexa [TOK
https://m.edsoo.ru/7f43c3d0
[Ipumepsl pemieHus ypaBHEHHM
16 TpeTbel 1 YeTBEPTOM cTerneHel
pa3ioKeHHeM Ha MHOXKUTENN
[Ipumepsl penieHns ypaBHEHHM
17 TPETHEN U YETBEPTON CTETICHEN
pa3ioXeHHeM Ha MHOXUTENN
18 Pemenne npobHO-palioOHATBHBIX bubmmorexa [IOK
ypaBHEHU I https://m.edso0.ru/7f43c9b6
19 Pemenne npoOHO-palinOHATBHBIX bubmmoreka LIOK
ypaBHEHU I https://m.edsoo.ru/7f43c9b6
20 Pentenue TekcToBEIX 3a1a4
anreOpanyeckuM METOJIOM
21 Pelenue TekcToBbIX 3a1a4
anredpandecKuM METOJIOM
29 Pelenue TekcToBbIX 3a1a4
anreOpanvyeckuM METOJIOM
23 KonTponpHas pabora 1o Teme
"YpaBHeHUs ¢ 01HON NepeMeHHOM "
24 VYpaBHeHME ¢ ABYMSI IEPEMEHHBIMU bubmotexa [JOK
U ero rpaduk https://m.edsoo.ru/7f43d0b4
25 YpaBHeHUE C ABYMSI IEPEMEHHBIMU bubmuoteka [JOK



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

u ero rpaduk

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

26

Cucrema qByX JIMHEWHBIX
ypaBHEHHH C ABYMsI IepeMEeHHbIMU
U €€ pemeHne

27

Cucrema qByX JIMHEWHBIX
ypaBHEHHH C ABYMsI IepeMeHHbIMU
U €€ pelieHne

28

Cucrema ABYX JIMHEHHBIX
YPaBHEHMI C IBYMs IEPEMEHHBIMU
U €€ pelieHne

29

Cucrema qBYX JIMHEHWHBIX
YPaBHEHMI C IBYMs IEPEMEHHBIMU
U €€ pelieHue

30

Pemenne cucreM 1ByX ypaBHEHUH,
OJTHO U3 KOTOPBIX JUHEWHOE, a
JIpyroe — BTOPOM CTENEHU

bu6mmoreka [JOK
https://m.edsoo.ru/7f43d23a

31

Pemenne cucreM IByX ypaBHEHUH,
OJIHO U3 KOTOPBIX JIMHEWHOE, a
JIPyroe — BTOPOM CTENEHU

bu6mmoreka [JOK
https://m.edsoo.ru/7f43d55a

32

Pemenue cucrem AByX ypaBHEHUH,
OJIHO U3 KOTOPBIX JINHEHHOE, a
JPyroe — BTOPOM CTENEHU

33

Pemenne cuctem 1ByX ypaBHEHUH,
OJIHO U3 KOTOPBIX JINHEHHOE, a
JIPyroe — BTOPOM CTENEHU

34

I'padmueckas unTepnperanus
CHCTEMbI YPaBHEHUH C IBYMs
IIepeMEHHBIMU

35

Pemenne TekCcTOBBIX 3a1a4
anredpanveckuM Crocooom

36

Pentenne TekcToBHIX 3a1a4
anreOpanvyeckuM crocoooM



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

Kontponbshas pabora o reme

37 " on
Cucrembl ypaBHEHH
38 qncunom,le HEpaBEHCTBA U UX
CBOMCTBa
39 YucnoBble HEPAaBEHCTBA U UX bubmmoreka LIOK
CBOJCTBa https://m.edsoo.ru/7f43ad5a
40 JIuHeliHble HEPAaBEHCTBA C OAHOU bubmmoteka LIOK
MEPEMEHHOM U MX pelIeHUE https://m.edsoo.ru/7f43af08
a1 JIuHeliHble HEPAaBEHCTBA C OAHOU bubmmoreka LIOK
MIEPEMEHHOM U HX pEIICHUE https://m.edsoo.ru/7f43af08
42 JIvHeiiHbIe HEpAaBEHCTBA C OJIHOMU bu6mnoreka [JOK
MEPEMEHHOM U MX pPeIICHUE https://m.edsoo.ru/7f43af08
43 CI/ICT?MBI JII/IHCI\/'IHBEX HEPaBEHCTB C
OJHOW IIEPEMEHHOM U UX pELICHUE
44 CI/ICT?MBI HI/IHCI\/JIHBEX HEPABEHCTB C
OJHOW IIEPEMEHHOM U UX pELIEHHE
45 CucreMsl TMHEUHBIX HEPABEHCTB C
OJIHOM MTEPEMEHHOM U UX PELIEHUE
16 KBanpaTHbie HepaBeHCTBA U UX bubmmorexa [IOK
pelieHue https://m.edsoo.ru/7f43b098
47 KBanpaTHble HEpaBEeHCTBA U UX bubmmoreka LIOK
peleHue https://m.edsoo.ru/7f43b21e
48 KBanpaTHbie HEpaBEHCTBA U UX bubmmoreka LIOK
pelieHue https://m.edsoo.ru/7f43b5a2
49 KBanpaTHble HepaBEHCTBA U UX
pelieHue
50 KBaznpaTHble HEpaBEHCTBA U UX
pelieHue
SL | nepaveors w eneren mepanencra BuGmotexa [IOK
https://m.edso0.ru/7f43b098
JIBYMsI IEpEMEHHbBIMU
52 ['paduueckas MHTEpIpETAIUS



https://m.edsoo.ru/7f43ad5a
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b21e
https://m.edsoo.ru/7f43b5a2
https://m.edsoo.ru/7f43b098

HEPABCHCTB U CUCTEM HCPABCHCTB C
ABYM: IICPEMCHHBIMU

KonTtponbshas paborta o reme

53 "HepaBenctBa"
54 KBanpatuunas ¢pyHkius, e€ rpadpuk bubmmoreka LIOK
U CBOMCTBA https://m.eds00.ru/7f4396¢6
55 KBanparnunas Gynkuus, e€ rpaduk bubmmoteka LIOK
U CBOMCTBA https://m.edso00.ru/7f439842
56 KBanpatuunas ¢pyHkuus, e€ rpadpuk bubmmoreka LIOK
1 CBOICTBa https://m.edso0.ru/7f4399b4
7| oo oo sepu o LOK
’ https://m.edsoo.ru/7f439eb4
1apabobl
o | parlomm coopmmar e B 10K
’ https://m.edsoo.ru/7f43a03a
1apaboJIbl
o | parComm Koo e B 10K
’ https://m.edsoo.ru/7f43alac
mapaboJTbI
o | narCorm o spu B LOK
’ https://m.edsoo.ru/7f43a31e
mapaboJIbI
o | o o spu Bumoresa LOK
’ https://m.edsoo.ru/7f43a526
napabosbl
[Tapabomna, KOOpAMHATHI BEPUINHBI
62 napaboIIbl, 0Cb CAMMETPHA
1apadoJIbI
I'paduku pynkmit: y = kX, y = kx +
63 - i _ _
b, y=k/x, y=x3, y=vX, y=|X|
64 I'paduxu pynakumii: y = kx, y =kx +

b, y=K/X, y=x3, y=vX, y=[X|



https://m.edsoo.ru/7f4396c6
https://m.edsoo.ru/7f439842
https://m.edsoo.ru/7f4399b4
https://m.edsoo.ru/7f439eb4
https://m.edsoo.ru/7f43a03a
https://m.edsoo.ru/7f43a1ac
https://m.edsoo.ru/7f43a31e
https://m.edsoo.ru/7f43a526

I'paduku pynkumit: y =kx, y =kx +

65 b, y=Kk/x, y=x3, y=vX, y=|X|
I'paduku pynkumit: y =kx, y =kx +

66 : i _ _
b, y=K/x, y=x3, y=vX, y=|X|
I'paduku pynkuumit: y =kx, y =kx +

67 : PO _
b, y=k/x, y=x8, y=vX, y=|X|
I'padukn pynxmmii: y = kx, y = kx +

68
b, y=K/X, y=x3, y=vX, y=|X|

69 KonTtponpHas pabora 1o reme bubmmoreka LIOK
"®yHKIun" https://m.edsoo.ru/7f43ab84

70 IlonsiTHE YK CIOBOM bu6mnoreka [JOK
MOCJICIOBATEIILHOCTH https://m.edsoo.ru/7f43e6c6

| S e B 10K

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

(hopmMyIoii N-TO "iIeHa

79 Apudmernueckas u bubmoteka [JOK
TeOMEeTPUYECKast ITPOTPECCHH https://m.edsoo.ru/7f43ed7e

73 ApudmeTtnueckas u bubmmorexa [IOK
TeoOMEeTpUYECcKast TPOT PECCHH https://m.edsoo.ru/7f43f3b4
DopmyJibl N-ro 4jIeHa

74 apudmMernueckoi u bubmmoteka LIOK
TeOMETPHY ECKOl TPOrPEeCCHid, https://m.edsoo.ru/7f43f58a
CYMMBI IIEPBBIX N YJICHOB
®opmyIbl N-To YiieHa

75 aprupMeTHIECKON 1 bubmotexa [IOK
TeOMETPHY ECKO# TPOrpeCcCHid, https://m.edsoo.ru/7f43ef2c
CYMMBI IIEPBBIX N YJICHOB
@opMyIibl N-ro 4aeHa

76 apupMeTHIECKON 1 bubmotexa [JOK
TeOMETPHYECKO# MPOrPeCcCHid, https://m.edsoo.ru/7f43f0c6
CYMMBI IIEPBBIX N YJICHOB

77 @opmyJbl N-To YiieHa bubmuoteka I[IOK



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

apu(pMeTHIECKON 1
reoMEeTPUYECKOM MpOorpeccuil,
CYMMBI IEpPBbIX N YJIEHOB

https://m.edsoo.ru/7f43f72e

78

®opMyIibl N-ro YaeHa
apudmernueckon u
reOMETPUYECKOM IPOrPECCU,
CYMMBI IIEPBBIX N YICHOB

bu6moreka [JOK
https://m.edsoo.ru/7f43f8a0

79

N3o6pakenne 4ieHOB
apudmMernueckoi u
reOMETPUYECKON ITPOrpeCCHit
TOYKaMU Ha KOOPJAUHATHOU
IJIOCKOCTHU

80

N3o6pakenne 4ieHOB
apudmernueckon u
reoMEeTPUYECKOM TTporpeccuil
TOYKaMU Ha KOOPJWHATHOU
TJIOCKOCTH

81

JINHENHEBIN 1 SKCIIOH CHIIHAILHBIN
pocTt

82

CnoxHbI€ IPOLIEHTHI

bu6mmoreka [JOK
https://m.edsoo.ru/7f43fe0e

83

CrnoxHble IPOLEHTbI

bu6mmoreka [JOK
https://m.edsoo.ru/7f4401a6

84

KonTponbsHas pabora 1o Teme
"YUy cioBbIe MOCIeq0BaTEIRHOCTH "

bu6mmoreka [JOK
https://m.edsoo.ru/7f4404f8

85

[ToBTOpenue, 0600mIeHHE U
CHUCTEMAaTH3allus 3HAaHUK. 3aIKCh,
CpaBHEHHUE, ACHCTBUS C
JIEACTBUTEILHBIMU UM CIIAMH,
YUCJIOBAsI IPsIMast

86

[ToBTOpeHue, 0000IIeHHE U
cucTeMaTHU3alis 3HAHUH.
[TpolieHThl, OTHOIIEHUS, PO OPIHH



https://m.edsoo.ru/7f43f72e
https://m.edsoo.ru/7f43f8a0
https://m.edsoo.ru/7f43fe0e
https://m.edsoo.ru/7f4401a6
https://m.edsoo.ru/7f4404f8

[ToBTOpeHue, 0600MICHNE U

87 CUCTEMATHU3ALMS 3HAHUH.
OxpyrieHue, npuodJINKEHNUE, OLICHKA
[ToBTOpeHue, 0600IICHHE U

88 cucTeMatu3aius 3HaHuil. Perienue bubmoteka IJOK
TEKCTOBBIX 33/1a4 apu(PMETUIECKUM https://m.edsoo0.ru/7f443b12
crocoooM
[ToBTOpeHue, o6o0LIEHNE 1

89 cucTeMaru3aius 3HaHuil. Perienue bu6moreka [JOK
TEKCTOBBIX 3a/1a4 apu(PMeTHIeCKUM https://m.edsoo.ru/7f443cd4
CrocoOoM
[ToBTOpenue, 0600mIeHHE U
cucTeMaTHu3aius 3HaHuil. Penienue bu6mmoreka [JOK

90 _
TEKCTOBBIX 3a/1a4 apu(hMETHICCKIM https://m.edsoo.ru/7f443fea
CrocoOoM
[ToBTOpeHue, 0600MICHNE U

91 cucTeMaTHh3alus 3HaHUu. bubmoteka IJOK
[IpeobpazoBanue anredpandeckux https://m.edsoo.ru/7f4441ca
BBIpQKCHUH, TONYCTUMBIC 3HAUYCHUS
[ToBTOpEeHue, 0600IICHHE 1

92 cucTeMaTHh3aIus 3HaHUuM. bu6moreka [JOK
[IpeobpazoBanue anredpandeckux https://m.edsoo.ru/7f444364
BBIPAXCHHIA, TOMYCTHUMBIC 3HAYCHHUS
[ToBTOpEnue, 0600IIeHHE U

93 cUCTEMaTHh3aIus 3HaHUM. bu6moreka [JOK
[IpeobpazoBanue anredpanvaecKux https://m.edsoo.ru/7 44462
BBIpaQ)KEHUH, JONYCTUMBIE 3HAUCHUS
[ToBTOpenue, 0600IeHHE U

94 CUCTEMATH3aLIMs 3HAHUM. bubmotexa [JOK
IIpeoOpazoBanue anredpandeckux https://m.edsoo.ru/7f444a94
BBIpA)KEHUH, JONYCTUMBIEC 3HAUYCHUS

95 [ToBTOpeHue, 0600IICHHE U bubmotexa [JOK

cucTeMatu3aiys 3HaHnil. OyHKIUHU:

https://m.edsoo.ru/7f444c56



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
https://m.edsoo.ru/7f444a94
https://m.edsoo.ru/7f444c56

IIOCTPOEHUE, CBOMCTBA U3Y4EHHBIX
GbyHKIUH

96

[ToBTOpEHue, 0600IICHHE U

cucreMaTu3anus 3HaHu. OyHKIUNU:

MOCTPOCHUE, CBOMCTBA N3y4YEHHBIX
byHKImiA

bu6mmoreka [JOK
https://m.edsoo.ru/7f444f44

97

[ToBTOpEeHue, 0600IICHHE 1

cucreMaTu3anus 3HaHu. OyHKIUU:

IIOCTPOEHUE, CBOMCTBA U3Y4EHHBIX
GbyHKIUN

bu6moreka [JOK
https://m.edsoo.ru/7f44516a

98

[ToBTOpenue, 0600IIeHHE U

cucremaTtu3anus 3Hanuil. OyHkuuu:

IIOCTPOEHUE, CBOMCTBA U3Y4EHHBIX
GbyHKIUH

bubmioreka [IOK
https://m.edso0.ru/7f4452e6

99

[ToBTOpEHue, 06001ICHNE U
CHCTEMaTH3aIus 3HAHUM.
I'paduaeckoe pelieHre ypaBHEHHHA
U UX CUCTEM

bu6mmoreka [JOK
https://m.edsoo.ru/7f445516

100

[ToBTOpeHue, 0600IICHHE U
CHCTEMaTH3allHsl 3HAHWUM.
I'padmaeckoe pelieHre ypaBHEHHHA
U UX CUCTEM

101

Wrorosas KoHTpoJbHAs paboTa

102

O0001Ie e U CHCTEMAaTH3aLHA
3HaHUHU

OBUIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102



https://m.edsoo.ru/7f444f44
https://m.edsoo.ru/7f44516a
https://m.edsoo.ru/7f4452e6
https://m.edsoo.ru/7f445516




YYEBHO-METOJNYECKOE OBECIEYEHUE OGPA3OBATEJLHOTO
MMPOLIECCA
OBSI3ATEJBHBIE YUEBHBIE MATEPHAJIBI JUISI YUEHUKA

1. Anre6pa, 7-9knacc/ Maxkaperues FO.H., Munatok H.I'., Hemko K.W. u apyrue 2022r,
AxuunonepHoe obmectBo «M3narensctBo «IIpocBemenme
2. KM no anrebpe k yueOHuKY MakapbraeBa FO.H.

METOANYECKHUE MATEPUAJIBI U1 YUUTEJIA

yueOHMKH 110 anredpe 7-9 knaccel Makaperues F0.H. 2022r

2. KM 1o anrebpe k yueOHuky Maxkapsruena FO.H. 2022r

3. Ilocobue niig noaroroBku ydaumxed k OI'D nox pegaxnuent Amenxo U.B. 2023r

HUDPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
HTTPS://RESH.EDU.RU/

HTTPS://SKYSMART.RU

HTTPS://WWW.Y AKLASS.RU/

HTTPS://UCHI.RU






