cpeaHsisi 001Ieo0pazoBaTeabHas mKoJaa Ne 318
€ Yriy0JeHHbIM H3y4YeHHeM UTAJIBSIHCKOIO SI3bIKA
®pyH3eHckoro paiiona Cankr-IlerepOypra

PACCMOTPEHO COIMACOBAHO YTBEP>XXOEHO
Ha 3acepaHun
METOAMNYECKOro 00beanHEeHNS 3amecTuTenb anpekTopa OuvpekTop
yuuTtenen matemaTukm no YBP MBOY COLU Ne 318
MHOPMaTUKK
Mpotokon Ne 1 /Kaxunanum U.A./
OT «29 » aBrycta 2025r. /KpacHoBckas E.M./

Mpukas Ne 126
Mpencegatens MO «29» aBrycta 2025 . Ot « 29 » aBrycta 2025 r
/3akanabiknHa T.A./
PABOYAS ITPOT'PAMMA
IO «Auareopa»

7A, 7b,7 B kaacc

Ha 2025 -2026 y4eOHbIH 1o

CocTraBuia
Yuureip

HNBanoBa Oubra PocTucjiaBoBHa

[TPUHATO

Ha 3acenannn
Ilemarornueckoro cosera

[IpoTokon Ne 1 ot « 30 » aBrycra 2025 r.
Cankr-IlerepOypr

2025

MNOACHUTEJBHASA 3AIINCKA



AnreOpa sBIAE€TCS OJHUM W3 OIOPHBIX KYpPCOB OCHOBHOTO OOIIETO
oOpa3oBaHus: OHA 00ECIIEYMBAET U3YyUCHHUE JIPYTUX AUCIUIUIMH, KAK €CTECTBEHHO-
HAy4YHOTO, TaK W TYMAHUTApPHOTO IMKIOB, €€ OCBOCHHE HEOOXOIUMO st
POAODKEHUS 00pa30BaHUs U B MTOBCEIHEBHOM KU3HU. Pa3Butne y 00ydaromuxcs
HAYYHBIX TPEJCTABICHUNA O TMPOUCXOXKACHUM U CYIIHOCTH alreOpandecKux
abcTpakiuii, cnoco0e OTpakeHUsI MaTEMAaTUYECKON HayKOM SIBJICHUI U MPOIECCOB
B NIpUpOJIE W OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJECIMPOBAHUS B HAyYHOM
MO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (DOPMUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS
¥ Ka4eCTB MBIIIJICHUS, HEOOXOIUMBIX JJIs aIalTallid B COBPEMEHHOM ITU(GPOBOM
oOmecTtBe. M3ydyenue anreOpbl oOecreuyMBaeT pa3BUTHE YMEHHs HAOJIOJaTh,
CpaBHMBaTh, HAaXOJWUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTU MBbIIUICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAaHHO OOOCHOBBIBaTb CBOM JEMCTBHUSI U BBIBOJBI,
dbopmynupoBath yrBepxkacHUsA. OCBOEHUE Kypca anreOpbl 00ecreurnBaeT pa3BUTHE
JOTHYECKOTO MBIIUICHUSI OOYYarolIMXCS: OHM HCIOJB3YIOT JACIYKTUBHBIE U
WHAYKTUBHBIE PACCYXJIEHUs, 0000IIeHIEe W KOHKPETU3AINIO, a0CTparupoBaHue u
aHasiornto.  OOyueHue  anrebpe  mpeAnojaraeT  3HAYUTENBHBIT  00BEM
CaMOCTOSITEJIbHOM  JICATEIbBHOCTH OOYYarolMXcs, IO03TOMY CaMOCTOSITENIbHOE
peleHune 3aa4 SBISETCS peann3alieil 1esTeTbHOCTHOTO MPUHIINIA 00yIeHNUS.

B crpykType mporpammbl y4eOHOro Kypca «Auredpa» ajii OCHOBHOIO
o0miero o0pa3oBaHUs OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANYECKHE
auHuM: «Yucaa v BBIYMCICHUSY, «ANreOpandeckie BhIPaXKEHUs», «YPaBHEHUS U
HEpaBeHCTBa», «DyHkuum». Kaxgas U3 3THX colepiKaTelbHO-METOIUYECKUX
JVMHUHA pa3BUBACTCs HA MPOTSDKEHUU TPEX JIET U3yUeHUs Kypca, B3aUMOJICHCTBYSI C
JpYyTUMH €ro JuHusMU. B Xoje wu3ydeHuss ydeOHOro Kypca o0Oydaromumcs
IPUXOJIUTCS JOTHYECKU PacCyX AaTh, UCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN
s3bIK. B CBsI3M ¢ 3TUM B mporpaMMy y4eOHOro Kypca «Airedpa» BKIIOUYEHBI
HEKOTOpBIE OCHOBBI JIOTMKH, TPEICTABICHHBIE BO BCEX OCHOBHBIX pasenax
MaTeMaTHYECKOro o0pa3oBaHUs U CHOCOOCTBYIOIIME OBJIAJECHUIO 00YyYaIOIIMMUCS
OCHOB  YHUBEPCAJIBLHOTO MaTeMaTHdeckoro s3eika. CopepkaTenbHONH U
CTPYKTYpHOM OCOOCHHOCTBIO Yy4eOHOTO Kypca «Anredpa» SBISETCS €ro
VHTETPUPOBAHHBIN XapaKTeED.

Conmepxxanne mnuHMA «UWcia ¥ BBIYHCICHUS» CIYKHT OCHOBOW ISt
JABHEUIIIETO M3yYeHUS] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Y OOYYArOIIMXCS
JIOTHYECKOTO MBILIUICHUS, (JOPMUPOBAHUIO YMEHHUS MOJIB30BATHCS alTOPUTMAMHU, A
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX JJIsi IOBCEAHEBHOM
®U3HU. Pa3BuTHE NMOHATHA O YMCIIE HAa YPOBHE OCHOBHOTO 00IIEro oopa3oBaHus
CBSA3aHO C pAlMOHAIBHBIMM M UPPALUOHAIBHBIMM YHCIaMHU, (HOPMUPOBAHUEM
NPEACTABICHUM O JEUCTBUTEILHOM YHCIE. 3aBEpUICHUE OCBOCHHUSI YHUCIOBOM
JMHUHA OTHECEHO K CpeiHeMY o01ieMy 00pa3oBaHHIo.



Copepxanue ABYX alreOpandeckux JUHUN — «AIreOpaniecKue BhIPaKECHUS
U «YpaBHEHHUS] U HEPABEHCTBa» CIIOCOOCTBYET (POPMHUPOBAHUIO y OOYUAIOIIMXCS
MaTEeMaTHYECKOTo amnmapara, HeoOXOJUMOTO IJs PEIICHUS 3aJad MaTeMaTUKH,
CMEXHBIX TMPEAMETOB M MPAKTUKO-OPUEHTUPOBAHHBIX 3adady. Ha ypoBHe
OCHOBHOI'O 0011ero oOpa3oBaHusl Y4YEOHBIM MaTepuan TPYNIUPYETCS BOKPYT
palroHaNbHBIX BBIpAXKEHUIN. AJredpa AeMOHCTPUPYET 3HAUCHHE MaTEeMaTUKH Kak
A3bIKa ISl TIOCTPOEHUS MaTeMAaTUYECKUX MOJeNiel, OINUCAaHUS MPOIECCOB U
SBJICHMA peanbHOTO Mupa. B 3agaunm oOyueHus airedOpe BXOIAT TaKKe
JanbHeilee pa3BUTHE AJITOPUTMUYECKOTO MBIIUICHUS, HE0O0XO0AUMOro, B
YACTHOCTH, JJIsi OCBOCHHMS Kypca HH(GOPMAaTUKU, U OBJIAJICHHUE HaBbIKaMU
JeAyKTUBHBIX paccyxaeauid. [IpeoOpa3oBanre cUMBOJIBHBIX (JOPM CITOCOOCTBYET
pa3BUTHIO BOOOPaKEHUs, CIIOCOOHOCTEN K MaTeMaTHIECKOMY TBOPUECTBY.

Conepxxanue QyHKIMOHANbHO-TpadUUYECKON JIMHUU HALEJIIEHO Ha MOJyuYeHUe
oOyJaroluMHUCs 3HaHUW O (QYHKIUSAX KaK Ba)KHEHIIEH MaTeMaTU4ecKOW MOJeiH
JUTSL OTIMCAHUS M UCCIICIOBAaHMS Pa3HOOOPA3HBIX MPOIECCOB U SBJICHUI B IPUPOJIE
u obmiectBe. M3yueHue martepuana CIOCOOCTBYET PAa3BUTHUIO Yy OOYYarOIIUXCS
YMEHHsI UCTIOIh30BaTh Pa3IMYHBIC BHIPA3UTEIbHBIC CPEACTBA SI3bIKA MATEMATUKH —
CIIOBECHBIE, CHUMBOJIMYECKHE, TIpauuecKkue, BHOCUT BKJIaJd B (POPMUPOBaHHE
IpEJICTaBICHUNA O POJIM MAaTEMATHUKH B PA3BUTHUU IUBUIM3ALMH U KYJIbTYpBHI.

CornacHo yuyeOHOMY IUIaHy B 7-9 kjaccax wu3ydaercs Y4eOHbIH Kypc
«Anre0Opa», KOTOPBIA BKIIOUAET CIEAYIONIIME OCHOBHBIC Pa3felibl COICpPKAHUS:
«Yucna ¥ BBIUUCIEHUA», «Anredpanyeckue BbIpaXKEHUs», «YpaBHEHUS U
HEPaBEHCTBA», « DYHKIIUM.

Ha u3yuenne yuebHoro kypca «Anredpa» orBoautcs 306 qacos: B 7 kiacce
— 102 4aca (3 yaca B Henento), B 8 kimacce — 102 ygaca (3 yaca B Henento), B 9
kiacce — 102 yaca (3 yaca B HezieuNi0).



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

Yuciaa v BBIYMCICHUA

Jpobu OOBIKHOBEHHBIE M JECATUYHBIC, TIEPEX0] OT OAHOW (hopmbl 3ammcu
npobeit k gpyroil. IloHsTwe palnMOHAaIBLHOTO 4YHCIA, 3aluCh, CpPaBHEHUE,
yIOPSAOYMBAHUE  PALMOHAIBHBIX uuceln. Apudmerndeckue JEHCTBUS €
palMoOHAIBHBIMU 4YnciaamMu. PemeHue 3axad U3 peanbHOW NMPAKTHKM HA 4YacTH, Ha
JpoOH.

CreneHb ¢ HaTypaJbHBIM I[IOKa3aTeJeM: OIpeielieHne, Mpeodpa3oBaHue
BBIPKEHUII HA OCHOBE OIPEENECHUs, 3auCch O0NbIIKUX yncen. [IpouenTsl, 3anuch
IPOLIEHTOB B BHJIE ApoOU U ApoOU B BHUJIE IPOLEHTOB. TpHU OCHOBHBIE 3a7aud Ha
IIPOLICHTBI, PELLICHNUE 3aa4 U3 PEaIbHON IIPAKTUKHU.

IIpuMeHeHne NPU3HAKOB  JCIMMOCTH, PA3JIOKEHHME HAa  MHOMXKUTEIH
HaTypaJIbHBIX YUCEIL.

PeanpHble  3aBUCMMOCTM, B TOM 4HCIe TpsiMas ©W  oOparHas
IIPONIOPLIUOHAIBHOCTH.

AaredpanvyecKue BbIPAKEHUA

[lepemMeHHBIE, YNCTOBOE 3HAUYCHHUE BBIPAKECHUS C IEPEMEHHOU. JlomycTrMbIe
3Ha4YECHUS NepeMeHHbIX. [IpencraBienme 3aBUCUMOCTH MEK/1y BEJIMYMHAMU B BUJIE
bopmynbl. Beruucienus no ¢popmynam. [IpeobpazoBanue OyKBEHHBIX BbIPAXKEHUH,
TOKJECTBEHHO paBHbIE BBIPAKEHUS, MpaBuUia NpeoOpa3oBaHUS CYMM U
IPOU3BENICHUH, PaBUIa PACKPBITUS CKOOOK U PUBEIEHUS TTOJOOHBIX CIaracMbIX.

CBOICTBA CTENEHU C HATYPAIBHBIM MOKA3aTENEM.

OpnHowiensl 1 MHOTOWIEHBI. CTeneHp MHOrowieHa. CiioKeHue, BBIYUTAHMUE,
YMHOXXEHHE MHOTOWICHOB. MDOpMyJbl COKpAIEHHOIO YMHOXKEHHMs: KBaApar
CyMMBl M KBaapar pasHocTu. Popmyna pa3HOCTH KBaAparoB. Pasimoxenue
MHOI'OYJICHOB Ha MHOKUTEIIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHUEe, KOpPeHb YpaBHEHHs, IpaBuUjia NpeoOpa3oBaHUsl ypaBHEHUS,
PAaBHOCHJIBHOCTb YPAaBHEHUM.

JluHenHOe ypaBHEHHE C OJHOW MEPEMEHHOM, YHWCIO KOPHEW JIMHEHHOIO
YpPaBHEHMS, pELICHHE JIMHEWHBIX YypaBHEHHU. COCTaBICHHE YPaBHEHUH IO
YCJIOBHIO 3a7jauu. PeleHne TeKCTOBBIX 3a/1ad ¢ TOMOIIBIO YPaBHEHUM.

JIuneiiHoe ypaBHEHUE C IBYMs IE€pEMEHHbIMU U ero rpaduk. Cuctema IByx
JIMHEWHBIX YPAaBHEHHMM C AByMs IEpEMEHHbIMU. PeleHue cucrem ypaBHEHUU
cnocoboM MOACTaHOBKU. llpuMepsl peleHus: TEKCTOBBIX 3aJad C MOMOUIBIO
CHUCTEM ypaBHEHHM.

DyHKUIMHA

Koopaunara Touku Ha npssMou. YUnciioBble IPOMEXKYTKH. PaccTosinue mexny
JIBYMsI TOUKaMU KOOPAUHATHOMN IIPSIMOM.



[IpsimoyronbHas cucremMa koopauHaT, ocu Ox u Oy. AGciucca U opAuHATa
TOYKH Ha KOOPJAMHATHOM II0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYIaMHU.
Urenune rpadukoB peanbHbiX 3aBucumocTed. Ilonstue ¢ynkuun. I['paduk
¢bynkun. CoiictBa Qpynkuwmii. Jluneitnas Gynkuus, e€ rpaduk. ['padux dpynkimm
y = [x|. I'paduueckoe pelueHre ITUHEHHBIX YPAaBHCHHH W CHCTEM JIMHEHHBIX
YPaBHCHUU.

8 KUIACC

Yuciia 1 BbIYMCICHUS

KBagparHeiii kopeHb u3 uwucia. [loHsitTue 00 uUppalMOHAIBHOM YHCIE.
JecsaTuunbie TpUOIMKEHUST UppallMOHAIBHBIX yucen. CBolcTBa apuMeTHUYECKUX
KBa/IPAaTHBIX KOPHEW U X MPUMEHEHUE K TPEOOPa30BaHUIO YHCIOBBIX BhIPAXKEHUI
Y BBIUHUCJIEHUAM. J|eCTBUTEIIbHBIE YUCIIA.

CrerneHb ¢ LeabIM IOKa3aTeneM U €€ cBoricTsa. CTaHmapTHas 3alKCh YNCIA.

AaredpanyecKue BbIPpAKECHUSA

KBaapaTHbIlil  TpEX4ieH, pa3lIoKEHHE KBAAPATHOIO  TPEXWIEHA Ha
MHOHUTEJIN.

AnreOpanyeckas ApoOb. OCHOBHOE CBOMCTBO anreOpandyeckoll JpoOu.
CrnoxxeHue, BbIUMTAHUE, YMHOXEHHUE, JEJEHUE airedpandyeckux ApoOeH.
ParnmonanpHble BEIpaKEHUS U UX peoOpa3oBaHUE.

YpaBHeHHS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, G(opmyia KOpHEH KBaJpaTHOTO ypaBHEHHUS.
Teopema Buera. Pemienue ypaBHEHHM, CBOAAIIMXCS K JIMHEWHBIM U KBaJPATHBIM.
[Tpocreiimure ApoOHO-pallMOHATIbHBIE YPABHEHUS.

['padmyeckass uHTEpIIpeTaLvs YPaBHEHUH C JBYMsI IEPEMEHHBIMU U CHUCTEM
JMHEWHBIX YpaBHEHHWW C JBYMsS IIepeMEHHbIMHU. lIpumepsl pemreHns cucrem
HEJIMHENHBIX YPABHEHUH C IByMs IEPEMEHHBIMU.

Pemenne TeKCTOBBIX 3a71a4 alredpandeckum crnocooom.

HucioBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OAHOM NMEPEMEHHOM.
PaBHOCHMIIBHOCTH HEpaBeHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
Cucrembl JIMHEWHBIX HEPABEHCTB C OJHOM MEPEMEHHOM.

DyHKIMHA

[Tonsitue ¢ynknuu. OOnacTh omnpeAeneHuss U MHOXKECTBO 3HAYCHUMN
dbynaknun. CiocoOb! 3a1anus PyHKITUH.

I'padux ¢ynkuuu. Yrenune coiicTB ¢yHKuuu no e€ rpaduxy. [Ipumeps
rpadukoB GyHKIHMA, OTPaXKAIOIIKUX peabHbIE MPOIECCHI.

@DyHKIMY, OMNUCHIBAIOIIME TNPSIMYI0 U OOpaTHYIO NPOMOPLHOHATIBHBIE
3aBHCHMOCTH, X rpadukn. OYHKIHK y = X2, y = x3, y = VX, y=|x|. T'paduueckoe
pelIeHNE YPABHEHUN U CUCTEM YPABHEHUM.

9 KJIACC

Yucaa v BLIYUCJICHUSA



ParnmonanpHple 4Kcna, UPpallMOHAIBHBIE YHCIIA, KOHEYHbIE U OECKOHEUHBIE
JecATUYHBIE APoOU. MHOXKECTBO AEHCTBUTENBHBIX YUCEN, JECHCTBUTEIbHBIC YK CIIA
KaKk OECKOHEUYHbIE JecATUYHBbIe IpoOu. B3auMHO OJHO3HAYHOE COOTBETCTBUE
MEXKI1Y MHOKECTBOM JEHUCTBUTEIIBHBIX YUCET U KOOPAUHATHOM MIPSAMOM.

CpaBHeHHE JIGHCTBUTENBHBIX 4YHCEN, apu(MeTHYecKue JeHUCTBUSA C
JEWCTBUTEIbHBIMU YUCIIAMHU.

Pa3mepbl OOBEKTOB OKPYXKAIOIIETO MHPA, JUIMTEIBHOCTh IPOIIECCOB B
OKPY’KaIOIIEM MHUpE.

[TpubnmxEéHHOE 3HAUCHUE BEIMYMHBI, TOYHOCTH NPpUOIMKeHus. OKpyTrieHue
yucen. [[puknaka u orieHka pe3yJIbTaTOB BEIYMCIICHU M.

YpaBHeHUs U HEPABEHCTBA

JIunenHoe ypaBHeHuUe. PenieHne ypaBHEHUN, CBOJSIMXCS K TUHEUHBIM.

KBagpaTHoe ypaBHeHue. PemeHne ypaBHEHUN, CBOMSIIMXCS K KBaAPAaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pemeHuss ypaBHEHUN TPEThEW M YETBEPTOU
CTEIICHEN Pa3JIOKEHUEM Ha MHOXKUTEIIH.

Pemenne npoOHO-pallMOHaNbHBIX ypaBHEHUH. PerneHue TEKCTOBBIX 3ajay
anreOpanvyeckuM METO/I0M.

VYpaBHeHUE ¢ ABYyMs NEpPEMEHHBIMU U ero rpaduk. PemieHue cucreM IBYX
JIMHEWHBIX YPABHEHHM C IBYMS IIEPEMEHHBIMU. PelieHne cucrteM IByX ypaBHEHH,
OJIHO W3 KOTOPHIX JHMHEHHOE, a Japyroe — BTopoil creneHu. ['paduueckas
WHTEpIIPETaLNs CUCTEMBI YPABHEHUN C IBYMsI IIEPEMEHHBIMU.

PeliieHrie TEKCTOBBIX 3aj1au anredpandyeckuM Crocooom.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne JMHEMHBIX HEPABEHCTB C OJHOW IEpeMEHHOMW. Pemenue cucrem
JIMHEMHBIX HEPABEHCTB C OJHOW IiepeMeHHOW. KBanpatHeie HepaBeHCTBa.
['padmueckas MHTEpHpeTalnss HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMs
IIEPEMEHHBIMHU.

DOyHKIUU

KBaaparnunas ¢ynkuus, e€ rpaduk u cBorctBa. [lapabona, KoopauHATHI
BEPIIMHBI TapabOoIIbl, 0Ch CAMMETPHUH MAPAOOJIBI.

I'paduku Gynxumit: y = kx, y = kx + b, y = k/x, y = x3, y =Vx, y = |x| u nx
CBONCTBA.

YuciioBbIe MOCIE10BATEILHOCTH U MPOrPecCum

[ToHsiTHE YMCIIOBON IMOCIENOBATEIBLHOCTH. 3aJaHHUE IOCIEI0BATEIBHOCTH
peKkyppeHTHON (popMyoit u popmysiol n-ro YieHa.

Apudmernueckas U reoMmerpuyeckas mnporpeccur. QopMynbl n-ro YieHa
apu(pMeTHYECKON U TEOMETPUUYECKOM MPOrpecCcrii, CyMMBI MEPBBIX 71 YJICHOB.

N300paxeHne 4YIE€HOB apU(PMETHUECKON U TE€OMETPHUYECKOW Mporpeccuid
TOYKaMHM Ha KOOPJAMHATHOM IUIOCKOCTH. JIMHEMHBIM M 3KCIIOHEHIMAIBHBIM POCT.
CioHbIE NPOLIEHTBHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA TTIPOI'PAMMBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBILIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE Ppe3yJbTaThbl OCBOSHHUS TMPOTpaMMbl  Y4eOHOTO Kypca
«Anredpa» XapaKTepu3yrTCs:

1) naTrpuoTHUYecKOe BOCIMTAHME:

MPOSIBICHUEM WHTEpeca K TMPONUIOMY H© HACTOSLIEMY POCCUHCKOU
MaTeMaTUKH, LEHHOCTHbIM  OTHOIIEHWEM K  JIOCTHXKEHUSIM  POCCHMCKUX
MAaTEMATUKOB M POCCHMCKON MaTEMaTUYECKOM WIKOJbI, K HCIOJb30BAHUIO 3THUX
JOCTHKEHUM B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpaxaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIIOJIHEHUIO 00SI3aHHOCTEN IrpaklaHWHA U peasu3allii ero
npaB, TMpPEJCTABICHUEM O MATEeMaTHYECKUX OCHOBaX (YHKIIMOHUPOBAHUS
Pa3IMUHBIX CTPYKTYp, SIBICHUM, MPOLIEAYP TPaKJaHCKOTO oOlecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYXKIACHUIO 3TUUECKUX MPOOJIeM, CBI3aHHBIX
C MPAaKTUYECKUM NPUMEHEHHEM JOCTHUKEHUW HAyKH, OCO3HAHHEM Ba)XHOCTH
MOPaJIbHO-3TUUYECKUX TPUHIIUAIIOB B ACSATEILHOCTH YUEHOTO;

3) TpyAOBOE BOCIIMTAHUE:

YCTAHOBKOM Ha aKTUBHOE Yy4YacTHE B PEIICHUU NPAKTUYECKUX 3ajad
MaTeMaTUYECKOW HAMpPaBICHHOCTH, OCO3HAHUEM Ba)XHOCTHM MaTEMAaTHYECKOTO
oOpa3oBaHUs Ha TPOTSHKEHUM BCEW JKM3HM Ui YCTENMIHON MpodeccruoHaTbHOM
JEATEIBHOCTH W pPa3BUTHEM HEOOXOIUMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM WHJIUBUIYAIBHOW TPACKTOPUU 00pa30BaHUSI U KU3HEHHBIX TIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

CIIOCOOHOCTBIO K OMOIMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUSTHIO
MaTeMaTHYECKUX OOBEKTOB, 3ajiayd, PEUICHUM, pPacCYKIECHUM, YMEHHUIO BHUIEThH
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTRBE;

S) HeHHOCTH HAYYHOI'0 ITO3HAHMSA:

OpUEHTAllMEe B JIEATEIBHOCTA HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
MpECTaBICHUM 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKA, MPUPOBI U
oOliecTBa, MOHMMAHUEM MAaTEMaTHYECKOW HaykH Kak cQepbl YelloBeueCKOi
JEATEeIIbHOCTH, JTANOB €€ Pa3BUTHUS W 3HAUMMOCTH ISl PA3BUTHUS ITUBHIIM3AIINU,
OBJIQJICHUEM SI3BIKOM MATEMATHUKU M MAaTeMaTUYECKOW KYJIbTYpOM KakK CpeICTBOM
MO3HAHUST MHpPA, OBIAJECHUEM MPOCTEUIIMMHU HaBBIKAMU HCCJIEI0BATENbCKON
NEATEIIbHOCTH;

6) ¢usuveckoe BocnuTanue, (GOpMHpPOBAHHE KYJIbTYPbl 310POBbSl H
IMOIMOHAJILHOTO 0JIaronoJIyYns:

TOTOBHOCTBHIO MPUMEHSATh MAaTeMAaTUYECKUE 3HAHUS B HHTEPECaX CBOETO
3M0pOBBS, BEIEHUS  3JA0pPOBOro  obOpa3a KU3HM  (3M0pOBOE  TMHTAHUE,



cOQIaHCUPOBAHHBIM PEXUM 3aHATHA W OTHAbIXa, pErysapHas Quznueckas
aKTUBHOCTB), C(OPMUPOBAHHOCTHIO HaBbIKa peQIEKCUM, MNPU3HAHHEM CBOETO
MpaBa Ha OIMOKY M TaKOTO e IpaBa JPyroro 4ejaoBeKa;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

OpHEHTALIMEN HA MPUMECHEHUE MAaTEMATUYECKUX 3HAHWUW I PELICHUA 3a1a4
B 00J1aCTH COXPAHHOCTH OKPYXaloIIeH cpenapl, IIaHUPOBAHUS IOCTYIIKOB U
OIIEHKM HX BO3MOKHBIX MOCJEACTBHI ISl OKPYXKAIOLIEW Cpelbl, OCO3HAHUEM
I00ATBHOTO XapaKTepa KOJOTHUECKUX MPOOJIeM U IyTeH UX PEIICHNUS,

8) ajanTanus K U3MEHAIIMMCH YCJIOBHUSAM COLMAJIBLHOM M NMPHUPOAHON
cpeabl:

FOTOBHOCTBIO K JICMCTBHUSIM B YCIIOBUSIX HEOMNPEACIEHHOCTH, IOBBIIICHUIO
YPOBHSI CBOEH KOMIIETCHTHOCTH YE€PE3 MPAKTUUECKYIO JIESITEIbHOCTh, B TOM YHUCIIC
YMEHHUE YYUTHCS y JPYTrUX JIOJIeH, MpUOOpEeTaTh B COBMECTHOM AESATEIbHOCTH
HOBBIC 3HAHUS, HABBIKU U KOMIICTCHIIMU U3 ONbITA JPYTHX;

HEOOXOJIUMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHUH, B TOM YHCIE
dbopMyIHpOBaTh UEH, IIOHITHS, TUIIOTE3bl 00 00BEKTaX U SABJICHUSX, B TOM YHCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh JE(PUIIUTBEI COOCTBEHHBIX 3HAHUU W
KOMITETEHTHOCTEW, IUIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYIO  CHUTYallMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIMH KOHTPMEp, KOPPEKTHPOBATH
MPUHUMAEMbIC PEIICHUS W JeHUCTBHUSA, (OPMYJIUPOBATH U OICHUBATh PHUCKH U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METANPEIMETHBIE PE3YJIBTATDI

Ilo3HaBaTe/IbHBbIE YHHBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aeicTBus:

e BBIBILITH U XapaKTEPHU30BaTh CYLIECTBEHHBIE MPU3HAKA MAaTEMAaTUYECKHUX
OOBEKTOB, TMOHATHI, OTHOLICHUM MEXIy MOHATHAMH, (POPMYIHPOBATH
OMpENeNeHUs] TMOHATUM, YCTAaHABIMBATH CYIIECTBEHHBIA  MpPHU3HAK
KJaccu(ukanmy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHHUSA, KPUTEPHUH
IIPOBOJMMOI0 aHAJIN3a;

e BOCHOPUHUMATH, (POPMYIUPOBATH U  NPeoOpPa3OBBIBATH  CYKICHHUSA:
YTBEPAMUTENbHbIE M OTpULIATENIbHbIE, €AMHUYHbIC, YaCTHbIE U OOIIueE,
YCIIOBHBIE;

e BBIBISTH  MaTeMaTHYECKUE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTuBOpeurss B (akTax, AaHHBIX, HAONIONCHUAX U YTBEPKICHUSX,
npemjiaraTb  KpUTEPUM U1 BBISIBJICHUS ~ 3aKOHOMEPHOCTEH M
MIPOTUBOPEUHH;

e JI€JIaTh BBIBOJIBI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, AEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUY;

e pa3dupaTh I0Ka3aTeIbCTBA MATEMATHUYECKUX YTBEPXKICHUH (IIPSIMbIEC U OT
IPOTUBHOIO), MPOBOAMTH CAMOCTOSATEIBHO HECIOKHBIE J0Ka3aTesIbCTBa



MaTeMaTh4ecKnx (hakTOB, BBHICTpPAWBATh APTYMEHTAIMIO, TPUBOIUTH
IpPUMEPBI U KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpATh CIOCOO pemieHus: y4eOHOM 3amauu (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIIEHUS, BHIOMpATh HamboJee MOAXOAAIIMN ¢ Yy4ETOM
CaMOCTOSATEIILHO BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA:

UCTIONIb30BaTh BOIMPOCH! KaK MCCIEAOBATEIHCKUN HHCTPYMEHT MO3HAHUSA,
dbopMynupoBaTh BOIPOCH], (PUKCUPYIOIIUE MTPOTUBOpPEUHE, MpoOIeMy,
CaMOCTOATENILHO YCTaHABIMBAaTh HCKOMOE U JaHHOe, (HOpPMHPOBATH
TUTIOTE3Y, APTYMEHTUPOBAThH CBOIO MO3UIINIO, MHEHUE;

IPOBOANUTH IO CaMOCTOSITEIPHO COCTABICHHOMY IUJIaHY HECJIOXKHBIN
OKCIIEPUMEHT,  HEOOJIBIIIOE  HCCIEAOBAHME  TI0  YCTAHOBJIICHUIO
OCOOCHHOCTEM MAaTEMaTUYECKOTO OOBEKTa, 3aBHCUMOCTEH OOBEKTOB
MEXKy COOO0M;

CaMOCTOATENHEHO (POPMYIUPOBATH OOOOIIEHUS U BBIBOJIBI 110 PE3YJIbTaTaM
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJIYYEHHBIX PE3yJbTAaTOB, BEIBOJIOB U 0000IICHHIA;

MIPOTHO3WPOBATh BO3MOYKHOE pa3BUTHE TPOIECCa, a TAaKKe BBHIABUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nunpopmanueii:

BBISIBIISITH HEJOCTATOYHOCTh M M30BITOUHOCTH WH(MOpMAIUHU, TaHHBIX,
HEOOXOMMBIX IS PEIICHUS 3a]a49H;

BBIOWPATh, aHAIM3WPOBATh, CHUCTEMATH3UPOBATh W WHTEPIPETUPOBATH
UH(OPMAITUIO Pa3TUIHBIX BUIOB B (OPM IIPEICTABIICHHUS,

BBIOMpaTh (GopMy TMpeAcCTaBiIeHUS HHPOpMAIMM M WLIIOCTPUPOBATH
perraemMbie 3aJayd  CXEMaMH, JuarpaMMaMH, WHOW Tpapukod U uX
KOMOMHAIMSIMHU;

OIICHMBATh HAAEKHOCT, WH(OOPMAIMU TIO KPUTEPHUSM, MPEII0KCHHBIM
yauTesneM uin chOpMyITHPOBAHHBIM CAMOCTOSITEIIBHO.

KoMMyHMKAaTHBHBIE YHMBeEpPCAJbHbIE y4eOHbIe 1eHCTBHS:

BOCIIPUHUMATh W (OPMYJIHPOBATH CYXKIECHHS B COOTBETCTBUU C
YCIIOBUSIMHU U LEJISIMH OOIIEHHUS, SICHO, TOYHO, TPAMOTHO BBIpaXXaTh CBOIO
TOYKY 3pEHUsI B YCTHBIX M MUCBMEHHBIX TEKCTaX, /1aBaTh MOSICHEHHS TIO
XOJly pellieHus 3aa4i, KOMMEHTUPOBATh MOJYYEHHBIN PE3YIIbTAT;

B X0/ 00CY>KJIeHH 3a7]aBaTh BOMPOCHI IO CYIIECTBY 00CYXK/1a€MO TEMBI,
npoOJIeMbl, penraeMoi 3a/1auu, BbICKa3bIBaTh UEH, HAIIEJICHHbIE Ha TTOUCK
pPEILIEHHUs], COIMOCTABIATh CBOM CYXICHHS C CYXICHUSMH JPYyTUX
YYaCTHMKOB Juanora, oOHapy>KMBaTh pa3inuvMe U CXOJCTBO IMO3UIIMM, B
KOPPEKTHOI opme popMyaupoBaTh pa3HOIIACHs, CBOM BO3PAKECHHUS;
NPEACTAaBIATh  pPe3yJbTaTbl  pPEIICHHS  3aJa4yd,  SKCIEPUMEHTA,
UCCJIEIOBAHUS,  TPOEKTa,  CaMOCTOATEIbHO  BbIOMpAaTh  (opmar
BBICTYIUICHHUS C YYETOM 3aJ1ay NPE3EHTAIMU U OCOOCHHOCTEN ayAUTOPUH;



NOHMMAaTh W  HCHOJb30BaTh  MPEUMYIIECTBA  KOMAHIHOM U
VUHAMBUYyAJIbHOM pabOThl MNpU PEIIEHUH Y4YEOHBIX MAaTeMaTHYECKUX
3ajady;

NPUHUMATH 1EJIb COBMECTHOU ACSITENBbHOCTH, TUIAHUPOBATh OPTaHU3AIUIO
COBMECTHOM palOThl, pacupenessitb BHUABI padOT, TOrOBAPUBATHCH,
o0Cy>KIaTh IPOLECC U Pe3yJIbTaT paboThl, 0000IIaTh MHEHHS HECKOJIBKHUX
JIIOJICH;

y4acTBOBaTh B TPYNIOBBIX (GopMax paboTel (oOcyxaeHus, oOMeH
MHEHHUSIMH, MO3TOBBIC IITYPMBl U JPYTHE), BBIMOJHATH CBOK YacTb
paboTHl U KOOPAMHUPOBATH CBOU JCHCTBUS C IPYTUMH YJICHAMH KOMAaH/IbI,
OLICHMBATh Kauye€CTBO CBOET0 BKJIaJa B OOIIMHA MPOAYKT MO KPUTEPUSAM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMO/IEHCTBUS.

PeryasiTuBHbIe YyHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusauus:

CaMOCTOATENIBHO COCTAaBJIATH IUIAH, AJITOPUTM PELICHUs 3a1a4yd (WU €ro
4acTbh), BbIOUpATh CHOCOO pelIeHHs] C YYETOM HMMEIOIIMXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTb U KOPPEKTUPOBATH
BAapUAHTHI pEUIEHUH C YYETOM HOBOM MH(OpMAIUH.

CﬂMOKOHTpOJ’Ib, IMOIMOHAJILHbINA HHTEJJIEKT:

BJIQJIETh CIIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI —Iporecca u
pe3yibpTaTa pelieHus MaTEMaTUIECKOM 3a1auu;

MPEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEUICHUU
3a7a4M, BHOCUTHh KOPPEKTHBBI B [IESITEIBHOCTh HAa OCHOBE HOBBIX
00CTOATENIHCTB, HAWIEHHBIX OIMMOOK, BBISIBICHHBIX TPYIHOCTEH;
OLICHMBAaTh COOTBETCTBUE PE3yJibTaTa ACATEIBHOCTH IMOCTABJIECHHOMN IEIH
U YCIIOBUSIM, OOBSCHITH MPUYUHBI JTOCTHKCHUS WUIH HEOCTHKEHUSI LIEIIH,
HaXOJUTh OIMKUOKY, TaBaTh OI[EHKY MPUOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIBTATBI

K xoHiy oOyueHuss B 7 kJacce OOYYalOIIMICS TMOJMYYUT CIICIYIOIINE
MpPEAMETHBIE PE3YIbTATHI:

Yucaa v BIYMCICHUSA

BreinmonHaTh, coueras YCTHbIE U MHUChbMEHHbIC MPUEMBI, apu(dMETHUYECKUE
JEUCTBUS C pallMOHAIbHBIMU YUCIIaAMU.

HaxoauTh 3HaueHUsI YHUCJIOBBIX BBIPAKCHUH, MPUMEHSITH pa3HOOOpa3HBIC
CIIOCOOBI ¥ MPUEMBI BBIYMCIICHUS 3HAYCHHUI TPOOHBIX BBIPAKEHUMN, COIEPIKAIIUX
OOBIKHOBEHHBIE U IECATUYHBIEC TPOOH.

[lepexoauTh OT 0AHON (HOPMBI 3aMKMCH YUCEN K APYroi (mpeoOpa3oBbIBATH
JNECATUYHYI0 JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B
YaCTHOCTH B O€CKOHEUHYIO JCCATUIHYIO TIPOOBH).

CpaBHUBATH U YIIOPSJOUYMBATH PAllMOHAIIBHBIC YUCIIA.

OKpyrasTh yKcIIa.



BBINONHATS NPUKHUAKY U OLIEHKY PE3yJIbTaTa BEIYMCICHUM, OLIEHKY 3HAaYCHHUU
YUCJIOBBIX BBIPAKECHUW. BBINOIHATE AEUCTBUS CO CTENEHSMU C HATypaJlbHBIMU
MOKA3aTEIISIMH.

[IpuMeHATP  NpU3HAKU  JCIUMMOCTH,  Pa3jlO)KEHUE HAa  MHOXKUTEIH
HaTypaJIbHBIX YUCEIL.

Pemiatb mpakTUKO-OPUEHTHUPOBAHHBIE 337a4M, CBA3aHHBICE C OTHOLIEHUEM
BEJIMYMH, MPONOPLHUOHAIBHOCTBIO BEJIWYHMH, MPOLEHTAMHU, HWHTEPIPETUPOBATH
pEe3yabTaThl PEIICHMs 3a4a4 ¢ y4ETOM OTPAaHMYECHHUH, CBSA3aHHBIX CO CBOWCTBAMH
paccMaTpUBaEeMbIX OOBEKTOB.

AJuiredOpanyecKue BbIPpaKeHUs

Hcnonb3oBaTh anreOpandecKkyr0 TEPMUHOJIOTHIO U CHUMBOJIUKY, MPUMEHSThH
e€ B Ipoliecce OCBOEHUS yUeOHOro MaTepuaia.

Haxonuthe 3HaueHus: OYyKBEHHBIX BBIPAXKEHUM NPH 3aJaHHBIX 3HAYEHUSX
IIEPEMEHHBIX.

BemonusaTe  npeoOpa3oBaHMsl — LIEJIOTO  BBIPAKEHUS B MHOTOWIEH
IPUBEIEHUEM MOJOOHBIX CJIaraéMbIX, PACKPBHITUEM CKOOOK.

BBINONHATE yMHOXKEHUE OJHOYWICHA HAa MHOIOWIEH M MHOIOWIEHA Ha
MHOTOWIEH, IPUMEHATH (DOPMYJIbI KBaJIpaTa CyMMBbI U KBaJipaTa pa3HOCTH.

OCyIIeCTBIATh PA3J0KEHUE MHOTOWICHOB HAa MHOMKHTEIH C IOMOIIBIO
BBIHECEHHUS 3a CKOOKM OOIIEro MHOXUTENs, TPYNIUPOBKU  CJaraeMsiXx,
IpUMEHEHHUs (OPMYIT COKPAILIEHHOTO YMHOKEHUSI.

[TpumensTh npeoOpa3oBaHKsl MHOTOWICHOB JUJISl PEIICHMS Pa3jIUYHbIX 3a]ady
W3 MaTEMATHUKHU, CMEKHBIX IIPEAMETOB, U3 PEATbHON MTPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTENEHEH C HATypaldbHbIMU IOKa3aTEISMH IS
npeoOpa3oBaHUs BBIPAKCHHIA.

YpaBHeHMs U HEPABEHCTBA

Peware 5MHENHBIE ypaBHEHUS C OJHOM NEPEMEHHOW, NMPUMEHSS ITpaBHIIA
Iepexo/1a OT UCXOAHOTO YPAaBHEHUS K PaBHOCUIIBHOMY emy. IIpoBepsATs, sABisercs
JIX YUCJI0 KOPHEM YPaBHEHUS.

[TpumensTs rpaduyecKkue METOIbI IPHU PEIICHUN JTUHEHHBIX YPaBHEHUN U UX
CUCTEM.

[lonOupaTe npuMepbl Map 4YKCEN, SBISIONIMXCS PEIICHHEM JIMHEHHOTro
YPaBHEHHUS C ABYMS IEPEMEHHBIMM.

CTpouTh B KOOPAMHATHOW TIUIOCKOCTU TpauK JIHMHEHHOTrO YpaBHEHHUS C
JIBYMsI TI€PEMEHHBIMH, MOJIb3YSACh TpaduKOM, MPUBOIUTH TMPUMEPHI PEIICHHUS
YpaBHEHMUS.

Pewmats cuctemsl IBYX JIMHEMHBIX YPABHEHUN C ABYMSI IEPEMEHHBIMH, B TOM
qucie rpaguuecku.

CocTaBnsATh M pellaTh JIMHEWHOE YPABHEHUE WM CHCTEMY JIMHEWHBIX
YPaBHEHMM II0 YCJIOBHMIO 3aJa4yd, HWHTEPIPETUPOBATH B COOTBETCTBUHU C
KOHTEKCTOM 3a/1a4y MOJTyYECHHBIN pe3yJIbTar.

DyHKIMHA



N300pakath Ha KOOPAUHATHON MPSMOM TOYKH, COOTBETCTBYIOIIUE 33 JaHHBIM
KOOpAMHATaM, JTy4H, OTPE3KHU, HHTEPBAJIbL, 3alIMCHIBATh YUCIOBBIE IPOMEKYTKHU Ha
anre0panyeckoM si3bIKe.

OtMmedaTh B KOOPAMHATHOW IJIOCKOCTH TOYKH IO 33JaHHBIM KOOpAMHATaM,
CTPOUTH rpaduku TUHEHHBIX QyHKIMH. CTpouTh rpaduk QyHKINH y = [X|.

OnuceiBaTh C TMOMOIIbIO (GYHKIUA U3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMYMHAMHU: CKOPOCTb, BPEMS, pACCTOSHHUE, LI€HA, KOJIUYECTBO, CTOUMOCTb,
MIPOU3BOAUTEIILHOCTD, BpeMsi, 00BEM pabOTHI.

Haxoauts 3HaueHue GyHKIIMH 110 3HAYCHUIO €€ apryMeHTa.

[Tornmate rpadudeckuii cocod MPEACTABICHHUS W aHAIW3a WHOOpMAaIH,
U3BJICKATh U UHTEPIPETUPOBATH UH(MOPMAIIUIO U3 IPAPUKOB peabHbIX MPOIECCOB
Y 3aBUCUMOCTEM.

K xoHiy oOyuenuss B 8 kJiacce o0Oy4arolmMiiCs TMOJIYYUT CIIECIYIOIINE
IIPEAMETHBIE PE3YIIBTATHI:

Yucaa v BIYMCICHUA

Hcnonp30BaTh HaydajabHbIE IIPEACTABICHHUS O MHOYKECTBE JEHCTBUTEIBHBIX
YHCeN ISl CPAaBHEHUS, OKPYTJIEHNUS U BBIYUCICHUHN, U300paKkaTh 1€HCTBUTEIbHbBIE
YHUCI1a TOYKaMHA Ha KOOPAWHATHOW MPSMOM.

[IpumeHsATh NOHATHE apU(PMETUYECKOrO KBAIPATHOTO KOPHS, HAXOAMTH
KBaJIpaTHbIE KOPHH, HCIOJIb3YsS MPU HEOOXOIUMOCTH KaJbKYJSITOP, BBIIOJHATH
npeoOpa3oBaHusl BBIPAKEHUHN, COJEPXKALIUX KBAJpaTHbIE KOPHHU, HCIOJIB3Ys
CBOMCTBA KOPHEMN.

Hcnonb30BaTh 3amucu OOJBIIMX M MaJbIX YHCEN C MOMOUIBIO JECATUYHBIX
npoOeit u creneneit yucia 10.

AJiredpanyeckue BbIpaKeHUs

[IpyMeHATE TOHATHE CTENEHH C LEJNbIM II0Ka3aTeJIeM, BbIIOJIHATh
npeoOpa30BaHus BbIPAXKEHUH, COAEPIKAIUX CTENEHH C LIETbIM MOKa3aTesIeM.

BBINONHATE TOXKJECTBEHHbIE MPEOOPA30BAHMS PALMOHAIBHBIX BBIPAKEHUN
Ha OCHOBE MpaBUJI ICHCTBUI HaJl MHOTOUJICHAMHU U alNreOpandecKuMu IpoosiMu.

PacknanpiBaTh KBaJpaTHBIN TPEXUICH HA MHOKHUTEIIH.

[TpumensTs npeoOpa3zoBaHUs BRIPAKEHHUM JIJIS1 PEILICHUS Pa3IMYHBIX 3324 U3
MaTeMaTUKH, CMEXHBIX MTPEIMETOB, U3 PEATbHON MPAKTUKHU.

YpaBHeHMs U HEPABEHCTBA

Pemate nuHENHBIE, KBaJpaTHbIE YPAaBHEHHS W PALUOHAIBHBIE YpPaBHEHUS,
CBOJAILMECS K HUM, CHCTEMBI IByX YPABHEHHUU C IBYMs IEPEMEHHBIMH.

IIpoBoaNTE IpOCTEUIINE UCCIIENOBAHNUS YPABHEHUM U CUCTEM YpPaBHEHUH, B
TOM YHUCJIE C TPUMEHEHUEM TpadUyecKuX Npe/CTaBleHUH (yCTaHaBIUBAaTh, UMEET
JY YpaBHEHUE WJIM CHCTEMA YPAaBHEHUM PEIICHMS, €CIIM UMEET, TO CKOJIBKO, U
npouee).

[lepexoauTh OT cloBecHOW (GOPMYITHPOBKH 3amadul K €€ anreOpandecKoit
MOJEIN C IIOMOIIBIO COCTABJIECHUS YPAaBHEHUS WM CHCTEMbl YpPaBHEHUH,
MHTEPIIPETUPOBATHh B COOTBETCTBUU C KOHTEKCTOM 33J1a4M MOJIYYEHHBIN PE3YNbTAaT.



[IpuMeHSATh CBOWCTBA YMHCIIOBBIX HEPABEHCTB [JII CPAaBHEHUS, OLICHKH,
pelaTh JIMHEWHbIE HEPABEHCTBA C OJHOW IMEPEMEHHOM M UX CUCTEMBI, JaBaTh
rpa@uyuecKy0 WUIIOCTPALIMI0 MHOKECTBA pELIEHWH HEpaBEHCTBA, CHUCTEMBbI
HEPaBEHCTB.

DOyHKIUU

[ToHumMaTh W KCHONB30BATh (DYHKIIMOHAIBHBIE TOHSTHS U SI3bIK (TEPMHUHBI,
CUMBOJIMYECKHE O00O03HAYEHMsI), ONPEACNITh 3HaUYeHHE (YHKIHUU TO 3HAYEHUIO
apryMeHTa, OIpeIeIsITh CBOMCTBA (GYHKIUH 10 €€ rpaduKy.

Ctpouts rpaduKu AMeMEHTAPHBIX PYHKIMNA BUA!

y = k/x, y =x2, y = x3,y = [x|, y = VX, omuchIBaTh CBOICTBA UMCIOBOIA
dbyHkIuu 1o e€ rpaduky.

K xoniy oOyudeHus B 9 kjacce o0Oydaromuics TMOJYYUT CIEIYIONTUE
MpeAMETHBIE PE3YIbTATHI:

Yucsia v BbIYMCIEHUS

CpaBHUBATH U YIIOPSAIOUYMBATH PAllUOHAIIBHBIC U UPPAIlMOHATBHBIC YHCIIA.

BoimonHaTh  apudMeTHYecKue JIEUCTBUS C palMOHAIBHBIMU YHCIIAMH,
codeTass YCTHbIE M NHUCHBMEHHBIE TMPUEMBI, BBIIOJHITH BBIUHCICHUS C
UpparMoHaIbHBIMU YUCIaMHU.

Haxonute 3HaueHHMs CTENEHEW C MENbIMU I[OKa3aTels MU H  KOPHEW,
BBIYUCIISITh 3HAYEHUS YHCIIOBBIX BBIPAKECHUI.

OKpyrJisiTh JE€UCTBUTEIBHBIE YHWCIA, BBINOJIHATh MPUKUAKY pE3yJbTara
BBIUHCIICHUH, OLICHKY YMCJIOBBIX BBIPAKCHUMU.

YpaBHeHHS U HEPABEHCTBA

Pemiath NuHEHHBIE W KBaJApaTHbIC YpPaBHEHUS, YpaBHEHHUsS, CBOJSIIHECS K
HUM, TIPOCTEHIITNE APOOHO-pAIIMOHAIbHBIE YPABHECHHSI.

Pemate cucrempl ABYX JIMHEHMHBIX YPAaBHEHHH C JABYMsI NEPEMEHHBIMU U
CUCTEMBbI JIBYX YPaBHEHUM, B KOTOPBHIX OJJHO YPABHEHUE HE SBJISICTCS TUHECUHBIM.

Pemiath TeKCTOBbIE 3ajayu  aJireOpandeckuM CHocoO0OM C  MOMOIUIBIO
COCTaBJICHUS YPABHEHUS WU CUCTEMBI JIBYX YPAaBHEHUMN C IBYMsI IEPEMEHHBIMU.

[IpoBOAUTE MPOCTENIINE UCCIETOBAHNS YPABHEHUW U CUCTEM YPAaBHEHUM, B
TOM YHCJIE C TPUMEHEHUEM TpadUUuecKuX Mpe/ICTaBlIeHN (YCTaHABIMBATh, UMEET
JU ypaBHEHUE WIM CHUCTEMa YPaBHCHUHN PEIICHMS, €CIIM UMEET, TO CKOJIbKO, U
npouee).

Pemate nuHelHbIE HEpPaBEHCTBA, KBaJpaTHBIE HEPABEHCTBA, HU300pakaTh
pelIeHne HEPaBEHCTB Ha YHMCJIOBOM MPSIMOM, 3alUCHIBATh PEIICHHE C MOMOIIbIO
CHUMBOJIOB.

Pemlatb  cucTemMbl  JIMHEHWHBIX  HEPABEHCTB, CHUCTEMbl HEPABEHCTB,
BKJIIOYAIONIME KBaJpaTHOE HEPABEHCTBO, H300pa)xkaTh pEIIEHUE CHUCTEMBbI
HEPABEHCTB Ha YUCIIOBOM MPSIMOM, 3aMUCHIBATh PEIIEHUE C TIOMOIILI0 CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPY PEUICHUU PA3JIMYHbIX 3a]1a4.

DyHKIMHA



PacrosnaBath (yHKIHM W3y4eHHBIX BUIOB. [loKa3piBaTh CXEMAaTHYECKH
pPacIoJIOKEHUE Ha KOOPJAMHATHON TUIOCKOCTH TpadUKOB (QYHKIUH BUOa: y = kx, y
=kx +b,y=kix,y=ax2 + bx +c,y=x3,y = VX, y = |x|, B 3aBUCHMOCTH OT
3HaYCHUH KOA(DPHUITUCHTOB, OMUCHIBATH CBONCTBA (DYHKIIHA.

Ctpouth U M300pakaTh CXEMATHYECCKU TPAPUKHA KBAIPATUIHBIX (DYHKIIHM,
OTMHMCHIBATh CBOWCTBA KBAPATHYHBIX (PYHKITUH 110 UX Tpadukam.

Pacrio3naBaTh kBaapaTnyHyr0 (QYHKIHIO 110 (GOopMysie, TPUBOJAUTH MPUMEPHI
KBaIPaTUYHBIX (QYHKIMHA U3 peaibHOM KU3HU, (PU3UKH, TEOMETPUHU.

Yuc/ioBble MOCIEA0BATEIHLHOCTH H IPOTPeCcCHu

Pacro3naBaTh apuPMETHUYECKYI0 M TEOMETPHUYECKYI0 TIPOTPECCHH TPHU
pa3HBIX CrocoOax 3aaHus.

BbBITIONHATS  BBIYMCICHHS] C  HCIOJIb30BaHHEM (OpPMYJ n-ro  4jieHa
apu(PpMETUIECKON U TeOMETPUUECKOM MPOTrPECCUit, CyMMbI MIEPBBIX N YJICHOB.

N300pakath YjeHBI MOCJIENOBATEIBHOCTH TOYKAMU HA KOOPJIWHATHOM
MJIOCKOCTH.

Pemate 3amaum, CBS3aHHBIC C YHUCIOBBIMH ITOCJICIOBATEILHOCTSIMHU, B TOM
YHCJIE 3a/1a4u U3 PEeaTbHOM JKU3HU (C UCIOJIb30BAHUEM KalbKYJISTOPA, IIUMPOBBIX
TEXHOJIOTUH).



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KoanuyecTBo yacoB DJIeKTPOHHbBIE
HanmeHoBaHMe pa3/ieioB U TeM uugpoBbie
Ne /o P Kontpoabnbie  IIpakTHueckue (mupp )
NMPoOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
bu6mmoreka [IOK
1 B 22 1
PIPDRCHUA, TOHIACCTRA, YPABHCHHIA https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
2 OyHKIMU 12 1
YHIEH https://m.edsoo.ru/7f415b90
bu6mmorexa [IOK
3 12 1
CrermneHb ¢ HaTypaJbHBIM MTOKa3aTeIeM hitps://m.cdsoo.ru/7f415590
4 MHorousneHsl 19 3 bubmmorera [TOK
https://m.edsoo.ru/7f415b90
bu6mmoreka [JOK
5 (O] 19 1
OPMYJIbT COKPATICHHOROTO yMHOMCHHIA https://m.edsoo.ru/7f415b90
N N bubmuorexa [JOK
6 12 1
CHCTeMBI JIMHCHHBIX yPaBHCHU i https://m.edsoo.ru/7f415b90
7 [ToBTOpeHue u 06001IIeHIE 6 1
OBUIEE KOJIMYECTBO YACOB I10 102 g 0

[NPOTPAMME




8 KUIACC

KoanuectBo yacon DJIeKTPOHHbIE
HanmeHnoBaHMe pa3ae/ioB U TeM ungposbie
Ne n/m P Kourposbubie IIpakTHyeckue (uubp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
bubmuoreka [JOK
1 4 .K 15
ucia v BeluuciaeHus. KBaaparHueie KOpHU hitps-//m.cdsoo.ru/7f417af8
) Uucna u Berunciaenus. CTEeHsb ¢ 1ebIM 7 bu6mmoreka [IOK
IIOKAa3aTeyieM https://m.edsoo.ru/7f417af8
3 Anrebpanyeckue BbIpaKEHHUS. 5 | bubnuorexa [IOK
KBagparssiii TpéxuneH https://m.edsoo.ru/7f417af8
4 AnreOpandyecKue BbIpaKCHUS. 15 1 bubnnoreka [JOK
Anrebpandeckas 1po0b https://m.edsoo.ru/7f417af8
5 YpaBHeHus u HepaBeHCTBA. KBagpaTHbie 15 | bubnuorexa [JOK
YpaBHEHHUS https://m.edsoo.ru/7f417af8
6 VYpaBueHus u HepaBeHCTBa. CHUCTEMBI 13 bubnnoreka [JOK
YpaBHEHUU https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
.H 12 1
7 VYpaBuenus u HepaBeHcTBa. HepaBeHcTBa hitps-//m.cdsoo.ru/7f417af8
bu6mmoreka [JOK
8 o .0 5
YHKIHH. LICHOBHBIC MOHATHA https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
9 o Y 9
YHKIHH. THCIOBbIC QyHKIIIH https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
10 [ToBTOpEeHune u 06061IeHNE 6 1
BTOpeHHe i HHeHH https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 5 0




9 KUIIACC

KoanuectBo 4acon DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM undposbie
Ne n/m P Konrpoabnbsie IIpakrnyeckue (upp )
NMPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsbl
1 Yucna v Berunciienus. JleicTBUTEIbHBIC 9 bubnuorexa [JOK
qucia https://m.edsoo.ru/7f419d08
) YpaBHEHHUs U HEPABEHCTBA. Y PAaBHEHUS C 14 | bubnnorexa [JOK
OJIHOM IIEPEMEHHOMN https://m.edsoo.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 14 | bubmmorexa [JOK
YpaBHEHUU https://m.edsoo.ru/7f419d08
bubnunoreka LIOK
.H 16 1
4 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa hitps://m.cdsoo.ru/7f419d08
bu6mmoreka IIOK
1 1
> Pynkin 6 https://m.edsoo.ru/7f419d08
bu6nmorexa LIOK
1 1
6 YucroBble OCIE0BATENBHOCTH 5 hitps://m.cdsoo.ru/7f419d08
7 [ToBTOpenue, o0o0IIeHNE, CUCTEMATH3ALHS 18 | bubmmnoreka HOK
3HAaHUU https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0




ITOYPOYHOE IIVTAHUPOBAHUME

7 KJIACC
KoauuecTBO 4acoB 3 N
JIEKTPOHHBbIE NU(POBLIE
Ipakruuye /[lara P P
Ne ni/m Tema ypoka KonTpoJabHbie oOpa3oBaTe/ibHbIE
Bcero cKHe H3yYeHUs
paﬁoTbl pecypchl
padoThI
PaumoHanbHble yncna Bubanoteka LLOK
1 1
https://m.edsoo.ru/7f426d1e
PaumoHanbHble yncna Bubanoteka LLOK
2 1
https://m.edsoo.ru/7f426d1e
3 Yucnosble BbipaxKeHUa 1 Bubnumoteka LLOK
https://m.edsoo.ru/7f426d1e
4 Yucnosble BbipaxKeHUa 1 Bubnumoteka LLOK
https://m.edsoo.ru/7f426d1e
5 BbipakeHna c nepemeHHbIMU 1 bubnnoteka LLOK
https://m.edsoo.ru/7f426d1e
6 BbipakeHna c nepemeHHbIMU 1 bubnnoteka LLOK
https://m.edsoo.ru/7f426d1e
. CpaBHeHMe 3Ha4YeHM BblpaXkeHn 1 Bubnumoteka LLOK
https://m.edsoo.ru/7f426d1e
8 CpaBHEeHMe 3HAYEHMIN BblpaXKeHU M 1 Bubnumoteka LLOK
https://m.edsoo.ru/7f426d1e
9 CBoWMCTBa AENCTBUI Haa, YMcnamm | Bubnnoteka LIOK
https://m.edsoo.ru/7f426d1e
10 CBoOWMCTBa AENCTBUI Haa, YMcnamm 1 Bubnnoteka LIOK
https://m.edsoo.ru/7f426d1e
11 ToxpectBa. ToXKAeCTBEHHbIE 1




npeobpa3oBaHMA BblpaXKeHNM

ToxkpectBa. TOXKAECTBEHHbIE

bubnunoreka LIOK

12 npeobpasosaHns BblpaxeHuit https://m.edsoo.ru/7f4211de
ToxkpectBa. ToXKAECTBEHHbIE
13 npeobpa3oBaHMNA BblpaxKEHUIN
14 KoHTponbHan pabot Nl
15 YpaBHEHUE U ero KopHU bubnunoreka LIOK
https://m.edsoo.ru/7f421382
JInHeliHoe ypaBHEHWE C O4HOM BuGmorexa [IOK
16 o
fEpEMeHHoN https://m.edsoo.ru/7f42154e
JInHeliHoe ypaBHEHWE C O4HOM BuGmorexa [IOK
17 o
nEepEMEHHOM https://m.edsoo.ru/7f4218be
JInHeHoe ypaBHeHWe C 0gHOM Bu6nnoteka LIOK
18 o
nepemeHHou https://m.edsoo.ru/7f426d1e
PelweHue 3aga4 c nomoLbio BubanoTeka LIOK
19 Y
ypasHeHum https://m.edsoo.ru/7f426d1e
20 PelweHune 3aga4 c nomoLbio
YPaBHEHU
21 PelweHue 3aga4 c nomoLbio Bubnnoteka LIOK
ypaBHEHU https://m.edsoo.ru/7f426d1e
9y KOHTOONbHaA haGora No2 Bubnumoteka LLOK
HTPO/NbHanA Ta Ne
P P https://m.edsoo.ru/7f426d1e
23 Yucnosble NPOMANKYTKM Bubnunoteka LLOK




Y70 TaKkoe GyHKUMA

https://m.edsoo.ru/7f426d1e
bubnmoteka LLOK

24
https://m.edsoo.ru/7f426d1e
BbluMcneHne 3HaueHU GyHKUUKU No Bu6anotexa LIOK
25
dopmyne https://m.edsoo.ru/7f426d1e
BbluMcneHne 3HaueHU GyHKUUKM No
26 dopmyne
27 Ipadmkm GyHKRUMI Bubnmoteka LLOK
https://m.edsoo.ru/7f426d1e
)8 Ipadmkm dyHKUMI Bubnumoteka LLOK
https://m.edsoo.ru/7f426d1e
Mpamas NpPonopLMOHaNbHOCTb U eé BEu6nnoteka LIOK
29
rpaguk https://m.edsoo.ru/7f426d1e
MpAman NPONoPUNOHANBHOCTb U eé Bu6nmoteka LIOK
30
rpaguk https://m.edsoo.ru/7f426d1e
31 NuHeliHaa GyHKUMA 1 eé rpaduk bubnnoteka LLOK
https://m.edsoo.ru/7f426d1e
37 NvneinHan GyHKUMA 1 eé rpadmK bu6mmoteka IIOK
https://m.edsoo.ru/7f41feec
33 NInHenHan PyHKUMA 1 eé rpaduk Bubanoteka LLOK
https://m.edsoo.ru/7f426d1e
34 KoHTponbHana paborta Ne3 Bubnumoteka LLOK
https://m.edsoo.ru/7f426d1e
OnpeaeneHune cTeneHu ¢ HaTypanbHbIM Bu6nmoteka LIOK
35

NOKasaTenem

https://m.edsoo.ru/7f426d1e




OnpegeneHue CTeneHu ¢ HaTypanbHbIM

36 nokasartesnem
37 YMHOMeHue 1 aeneHue cteneHen bubnuorexa [JOK
https://m.edsoo.ru/7f41fafa
38 YMHOMeHue 1 aefneHue cteneHen bubnuorexa [JOK
https://m.edsoo.ru/7f41fd70
Bo3segeHue B cTeneHb Npon3BeaeHns BubanoTeka LIOK
39
v cTenexm https://m.edsoo.ru/7f426d1e
BosBefieHue B CTeMneHb NPoM3BeaeHuUs BubnmoTea LIOK
40
v cTenenu https://m.edsoo.ru/7f426d1e
A1 OAHoYNEH U ero CTaHAAPTHbIN BUA, bu6nunorexa LIOK
https://m.edsoo.ru/7f421382
YMHOXeHne ogHouneHoB. BossegeHne Bu6morexa [[OK
42
OAHO4NEHA B CTENeHb https://m.edsoo.ru/7f42154¢
YMHOeHue ogHouYNeHoB. Bo3seaeHune BuGnnorexa [IOK
43
OAHOHNEHA B CTENEHD https:/m.edsoo.ru/7f4218be
a4 DYHKUMM y=x> 1 y=X> U1 UX rpadmKm bu6mmoteka IIOK
https://m.edsoo.ru/7f42276e
45 DYHKUMM y=x> N y=X> U UX rpadmKm bu6mmoreka IIOK
https://m.edsoo.ru/7f422930
46 KoHTponbHas paborta Ne4 but6mmoreka [IOK
https://m.edsoo.ru/7f422af2
47 MHOrousieH 1 ero ctaHAapTHbIN BUA, bubnunorexa LIOK

48

MHorouneH n ero CTaH,EI,apTHbIﬁ BUnA4

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




CnoxeHue 1 Bbl4MTAaHME MHOTOY/1IEHOB

bub6nmoreka [IOK

49
https://m.edsoo.ru/7f422fca
50 C/OMKeHue 1 BbIYMTaHNE MHOTOU1IEHOB bubnunoreka LIOK
https://m.edsoo.ru/7f423182
51 YMHOMeHWe 0 HOYNeHa Ha MHOTOY/IEH bubnunorexa LIOK
https://m.edsoo.ru/7f42432a
5> YMHOMeHWe 0HOYNeHa Ha MHOTOY/IEH bubnunorexa LIOK
https://m.edsoo.ru/7f42464a
c3 YMHOKeHMe ogHouYIeHa Ha MHOTOYAeH bu6nunorexa LIOK
https://m.edsoo.ru/7f424c12
BbiHeceHue 06Wwero MHOXUTeNs 3a BuGmorexa [IOK
54
CKOGKM https://m.edsoo.ru/7f4241d2
BblHeceHMe obLLero MHOXnUTeNA 3a BuGmorexa [IOK
55
CKOBKM https://m.edsoo.ru/7f4251d0
BbiHeceHuMe obLLero MHOXuUTeNs 3a BuGmnorexa [TOK
56
ckobkH https://m.edsoo.ru/7f423312
BbiHeceHue 06Wero MHOXUTeNs 3a
57 CKOBKM
KoHTponbHas paborta Ne5 no teme
58 «MHorouneHbl. MponssegeHne bu6mmorexa [IOK
OAHOUNEHA Ha MHOFOUYNIEH» https://m.edsoo.ru/7f4237fe
YMHOeHne MHoro4sieHa Ha BuGmnorexa [TOK
59
MHOro4eH https://m.edsoo.ru/7f422cc8
60 YMHOeH1e MHOrou/ieHa bubmuorexa [IOK




Ha MHOToO4Y.N1€eH

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

YMHOXeHne MHoro4ieHa

61 Ha MHoOro4sieH
Pa3noeHne mHorouseHa Ha bubnuorexa [JOK
62 MHOUTE/IN CMocobom  rpynnupoBKM https://m.edsoo.ru/7f422cc8
PasnoxeHne mHorouseHa Ha bubnuoreka [IOK
63 MHOXUTEeNM cnocobom rpynnmupoBKn https://m.edsoo.ru/7f422cc8
Pa3noxeHne MHorouseHa Ha
64 MHOMTENN CNOCOOOM TPYMNMNUPOBKM
KoHTponbHana paboTta N26 no teme
65 « NpoussegeHne MHOroO4/IEHOB»
6 Bo3BeneHwue B KBaapaT U B K‘Y6 CYMMblI BuGmnorexa [TOK
W PasHOCTH A1BYX BbIPAXKEHUM https://m.edsoo.ru/7f4239de
. Bo3BeseHue B KBaApaT U B KyH cymmbl Bu6anotexa LIOK
W PA3HOCTI AABYX BbIPaXKEHUN https://m.edsoo.ru/7f426d1e
Bo3BeaeHWe B KBaApaT U B KyH cymMbl
68 W pa3HOCTM ABYX BblParKeHUM
Pa3noxeHne Ha MHOXKUTENM C
69 nomoLbto popmyn KBagpata CyMmbl U Bubnnoreka LIOK
KBagpaTa pasHoOCTU https://m.edsoo.ru/7f426d1e
20 PasnoxeHne Ha MHOXUTENN C Bubnumoteka LLOK

nomoubto GopmMyn KBagpata CyMmbl U

https://m.edsoo.ru/7f426d1e




KBajpaTta pa3HOCTU

YMHOXeHune Pa3HOCTK ABYX

. € bubnunoreka LIOK
Bblpa*KeHMM Ha X cymmy https://m.edsoo.ru/7f420482
’ YMHOKeHWe pPasHOCTU ABYX BubamoTeka LIOK
Bblpa*KeHUM Ha UX cymmy https://m.edsoo.ru/7f426d1e
)3 PasnoskeHune pasHOCTU KBAAPATOB Ha Bubnuoreka LIOK
MHOXXNTEeNn https://m.edsoo.ru/7f42064e
e PasnoskeHune pasHOCTU KBAAPATOB Ha Bubnuorexa LIOK
MHOXNTENN https://m.edsoo.ru/7f420806
s PasnosKeHne Ha MHOXUTENIU CYMMbI U Bu6nuorexa LIOK
pasHoCTU KyboB https://m.edsoo.ru/7f4209a0
e PasnoskeHne Ha MHOXUTENIN CYMMbI U Bubnunoreka LIOK
pasHoOCTU KyboB https://m.edsoo.ru/7f420e6e
KoHTponbHasa pabota Ne7 no teme
77 «DopMy bl COKpaLLEHHOro bu6nmorexa LIOK
YMHOXeHuUa» https://m.edsoo.ru/7f427¢32
s MpeobpasoBaHMe LLEoro BblPaskeHUn B Bu6nunoreka LIOK
MHOro41eH https://m.edsoo.ru/7f427e8a
2o MpeobpasoBaHMe LLeIoro BbiPayKeHUn B Bu6nunoreka LIOK
MHOro41eH https://m.edsoo.ru/7f42836¢
i MpeobpasoBaHMe LLeI0ro BblPayKeHUn B Bubanoteka LIOK

MHOro4yneH

https://m.edsoo.ru/7f426d1e




MpuMmeHeHWe pasnYHbIX cnocobos anA

Bubanoteka LLOK

81

PA3SNOKEHNA HAa MHOKUTEIN https://m.edsoo.ru/7f426d1e
o MpumeHeHWe pa3nnyHbIX cnocobos ana Bu6nnoteka LIOK

PASNOKEHUA HAa MHOKUTEIN https://m.edsoo.ru/7f426d1e
o MpumeHeHWe pa3nyHbIX cnocobos ana Bu6miorexa LIOK

PA3NOKEHNA Ha MHOMWTENN https://m.edsoo.ru/7f4284de

KoHTponbHana pab6oTta N28 no teme
84 «MpeobpasoBaHue yenbix bubnunoreka LIOK

BbIPAXKEHNI» https://m.edsoo.ru/7f42865a
o JInHeliHble ypaBHeHMA C ABYMSA Bu6miorexa LIOK

MEPEMEHHBIMM https://m.edsoo.ru/74287d6
. lpaduK NMHENHOrOo ypaBHEHUA C ABYMSA Bubnmotea LIOK

nepemeHHbIMMU https://m.edsoo.ru/7f426d1e
o CucTeMbI IMHENHbIX YpaBHEHWUI C Bu6uorexa IJOK

ABYMA NepemMeHHbIMU https://m.edsoo.ru/7t421044
s CucTeMbl IMHENHbIX YPaBHEHWUI C BuGnnorexa [IOK

ABYMA NEPEMEHHBIMM https://m.edsoo.ru/7f41de76
89 Cnocob noacTaHoBKM but6mmorekxa [IOK

https://m.edsoo.ru/7f41dff2
90 Cnocob noacTaHOBKM Bubnnoteka LIOK
https://m.edsoo.ru/7f426d1e

91 Cnocob cnoskeHus Bubanoteka LIOK

https://m.edsoo.ru/7f426d1e




Cnocob cnoxeHus

bub6nmoreka [IOK

92 1
https://m.edsoo.ru/7f41el6e
PelueHne 33434 C NOMOLLLbIO CUCTEM Bu6morexa LIOK
93 ypasHeHuit ! https://m.edsoo.ru/7f41e8a8
PelweHne 33434 C NOMOLLbIO CUCTEM Bu6uorexa LIOK
2 ypasHeHuit ! https://m.edsoo.ru/7f41ed80
PelweHue 33434 C MOMOLLbIO CUCTEM Bubnmoteka LIOK
% ypaBHeHui ! https://m.edsoo.ru/7f426d1e
KoHTponbHana paboTta N29 no teme
96 «PelwweHne cucrem AMHENHbIX 1 1 bubnnorexa [IOK
ypaBHEHHI» https://m.edsoo.ru/7f41ea24
97 MoBTOpeHUE NPOMAEHHOrO MaTepmana 1 Bubnumoteka LLOK
https://m.edsoo.ru/7f426d1e
98 MoBTOpEeHUe NpoiaeHHOro maTepuana ! bu6nunorexa LIOK
https://m.edsoo.ru/7f426d1e
99 UTorosas KOHTpoOsibHaA paboTa | 1 bu6nunorexa LIOK
https://m.edsoo.ru/7f41f1fe
100 MoBTOpEeHUe NpoiaeHHOro maTepuana | bu6nunorexa LIOK
https://m.edsoo.ru/7f427412
101 MoBTOpEeHUe NpoiaeHHOro maTepuana 1 bu6nmorexa LIOK
https://m.edsoo.ru/7f426d1e
102 MNoBTOpeHUe NpongeHHOro maTepmana 1 Bubanoteka LLOK
https://m.edsoo.ru/7f426d1e
OBIIEE KOJIMYECTBO YACOB I10 102 10

[TPO'PAMME




8 KUIACC

KoanuectBo yacoB DJIeKTPOHHbIE
Ne ara undposbie
Tema ypoka Konrpoabnusie IIpakruuyeckue A dp
n/n Bcero u3ydyeHusi odpa3oBaTesibHbIE
padoThI padoThI
pecypcsl
1 KBagparHblii KOpeHb U3 YUCIa 1 bubmmorexa LIOK
P P https://m.edsoo.ru/7f42d452
bubnnorexa [HOK
2 [TonsiTHe 00 MppaIMOHAILHOM YHCIIC 1 1
https://m.edsoo.ru/7f42eaaa
3 JlecsiTuuHbIe TPUOTUKECHUS |
HUPPALMOHATIBHBIX YNCET
4 JlecsiTHUHBIC TPUOTMIKCHHUS |
HPPAIIMOHATIBHBIX YHCET
5 JleficTBUTENIbHBIEC YUCIIA 1
CpaBHeHHE IEWCTBUTEIBHBIX YHCEI 1
CpaBHEHME IEWCTBUTENIBHBIX YHCEI 1
3 Apudmernueckuit KBaapaTHbIHN |
KOpEHb
9 VYpaBHeHue Buia x> = a 1
10 CaoiicTBa apumeTnyecKux | bubnuotexa [JOK
KBaJPaTHBIX KOPHEU https://m.edsoo.ru/7f42d862
1 CgoiicTBa apuPpMETHIECKUX 1 bubnuorexa [JOK
KBaJPATHBIX KOPHEN https://m.edsoo.ru/7f42d862
[IpeobpazoBaHme YUCTOBBIX
12 BBIPAYKEHHI, COJIEPIKAIINX 1 buommorexa [TOK
P » CORCPAREE https://m.edsoo.ru/7f42dd26
KBaJpaTHBIC KOPHU
13 [Ipeobpa3oBaHre YHCTOBBIX 1 bubnmnorexa [JOK




BBIPKCHHH, COJEPIKAIINX
KBaJpaTHbIC KOPHU

[Ipeobpa3oBaHue YHCIOBBIX

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

14 BBIPAYKEHMI, COJIepIKAIUX buGnnorexa LIOK
https://m.edsoo.ru/7f42e0be
KBaJpaTHbIE KOPHU
[TpeoOpa3oBaHUe YHCITOBBIX
15 BBIPAYKEHH, COJIEpKALLNX buGnnorexa LIOK
https://m.edsoo.ru/7f42e262
KBaJpaTHbIE KOPHU
16 CremneHs C 1eJIbIM TTOKa3aTeeM bubmorexa HOK
https://m.edsoo.ru/7f4354a4
CrangapTHas 3aluch 4Yucia.
Pa3mepnl 00bEKTOB OKPYKAIOIIETO
17 Mupa (0T AIEMEHTaPHBIX YACTHIL JI0 bubnuorexa [JOK
KOCMHYECKHX 00BEKTOB), https://m.edsoo.ru/7f436098
JUIUTEJIBHOCTD MTPOLIECCOB B
OKpY’KarollleM MHUpE
18 CBoOIiCTBa CTETICHH C IIEJIBIM bubnuotexa [JOK
IoKasaTeyieM https://m.edsoo.ru/7f435648
19 CBolicTBa CTEIIEHH C IIEJIBIM bubmuorexa [JOK
oKa3arejieM https://m.edsoo.ru/7f435648
20 CBolicTBa CTENEHHU C LIEJIBIM bubnnorexka [JOK
oKasarejieM https://m.edsoo.ru/7f435648
21 CBoOIiCTBA CTETICHH C IICJIBIM bubnuorexa [JOK
nokasarejieM https://m.edsoo.ru/7f43599a
” CBoOIiCTBA CTETICHH C IICJIBIM bubnmoreka [JOK
IoKas3arejieM https://m.edsoo.ru/7f435ed6
23 KBanpatsblil TpéxuneH
24 KBagpartsslii TpéxuneH




25 Paznoxxenue kBapaTHOTO bubnnoreka [HOK
TPEXUIIEHA HA MHOKUTEIIN https://m.edsoo.ru/7f42fd38
26 Pasnoxenune kBagpaTHOro bubmmoreka [JOK
TpEXWICHA HA MHOXUATEIN https://m.edsoo.ru/7f42fd38
KonrponsHas pabora mo remam
27 "KBanparusle kopHu. CTeneHu. bubmmorexa [IOK
. https://m.edsoo.ru/7f42ec80
KBanpatuslii TpexusneH"
28 Anrebpaunyeckas 1po0b bubmorexa [JOK
https://m.edsoo.ru/7f430382
JlonycTuMeble 3Ha4eHUS
29 MePEMEHHBIX, BXO/ISIINX B
anredpanvecKe BbIPaKEHUs
JlomycTuMble 3HAUEHUS
30 MePEMEHHBIX, BXO/ISIINX B
anredpanvecKe BbIPaKEeHUs
31 OCHOBHOE CBOMCTBO bu6mmoreka [IOK
anreOpandeckoi 1podu https://m.edsoo.ru/7f4308e6
. bubnuotexa [JOK
32 Coxpauerne apobeit https://m.edsoo.ru/7f430a8a
N bubmoreka [JOK
33 Coxpauerne apobeit https://m.edsoo.ru/7f430f44
N bubmoreka [JOK
34 Coxpamerne apobeii https://m.edsoo.ru/7f430f44
35 CnoxxeHue, BBIYUTAaHUE, YMHOKEHUE bubmuoreka [JOK
U JIeJIeHne anredpandeckux apooei https://m.edsoo.ru/7f43128¢c
36 CiioxeHune, BBIUUTaHUE, YMHOKEHUE bubnuorexa [JOK
U JIeJIeHne anredpandeckux apooei https://m.edsoo.ru/7f4315¢0
37 CrnoxxeHue, BBIYMUTaHUE, YMHOKEHUE bubnuotexa [JOK




U JICJICHHE alireOpandecKux Apooeit

CJ'IO)KGHI/IC, BbBIYUTAHUC, YMHOKCHUC

https://m.edsoo.ru/7f4318c2
bubmuoreka [JOK

38
U JICJICHHE alreOpandecKux Apooei https://m.edsoo.ru/7f431a20
[IpeoOpa3oBanue BEIpAKEHUI,
39 cop e >II<)a uX anred I:lnqecxne bubmorexa [JOK
AeprRartt p https://m.edsoo.ru/7f43259¢
napobu
[IpeobpazoBanue BhIpaXKEHUH,
40 COZIEpIKaIlNX ajlreOpandecKue bubmorera [JOK
Jlepal P https://m.edsoo.ru/7f432736
npobu
[IpeobOpazoBaHue BBIpAXKEHUH,
41 COJICpIKAIlIMX alIreOpandecKue bubmorexa [JOK
Jeprat p https://m.edsoo.ru/7f432736
npodu
42 KonTponbhas padota no teme bubnnorexa [HJOK
"Anrebpanyeckas 1poop" https://m.edsoo.ru/7f431d36
bu6mmorexa [IOK
43 KBaapaTHoe ypaBHEeHHE
BAIPATHOE YpasHeHH https://m.edsoo.ru/7f42eela
44 Hemnonnoe KBagpaTHOE ypaBHEHHUE bubmorexa [JOK
AP P https://m.edsoo.ru/7f42eela
45 Hemnonnoe KBagpaTHOE ypaBHEHHUE bubmorera [JOK
P M https://m.edsoo.ru/7f42eela
46 ®opMyiia KOpHEN KBagpPaTHOIO bubnnorexka [JOK
YpaBHEHHUS https://m.edsoo.ru/7f42f158
47 dopmyra KopHel KBaJpaTHOTO bubmuorexa [IOK
ypaBHEHUSA https://m.edsoo.ru/7f42f3f6
43 dopmysa KOpHEN KBaJpaTHOTO bubmuoreka [IOK
ypaBHEHHUS https://m.edsoo.ru/7f42f5a4
49 Teopema Buera bubmorexa HOK

https://m.edsoo.ru/7f42fef0




bu6mmoreka [IOK

50 Teopema Buera
https://m.edsoo.ru/7f430076
51 Pemenne ypaBHeHUH, CBOASIINAXCS K bubnuoreka [IOK
KBaJpaTHbIM https://m.edsoo.ru/7f43¢c542
57 Pewienne ypaBHeHUH, CBOASIIUXCSA K bubmmoreka [JOK
KBaJpaTHbIM https://m.edsoo.ru/7f43¢3d0
53 [Ipocreiimme gpoGHO- bubmumorexa [IOK
pauroHAIBHBIE YpABHEHUS https://m.edsoo.ru/7f4328c6
54 [Ipocreiimue qpobHO- bubnuoreka [IOK
pauroHAJIBHBIE YpAaBHEHUS https://m.edsoo.ru/7f432b6e
55 Pemenne TekcToOBBIX 3a/1a4 C bu6mmoreka [IOK
MIOMOILIBIO KBa/IPATHBIX YPABHEHUN https://m.edsoo.ru/7f42f75¢
56 Penienune TeKCTOBBIX 3a/1a4 C bu6mmoreka [IOK
IMOMOIIBIO KBAJPaTHBIX YPAaBHEHUI https://m.edsoo.ru/7f42f8f6
57 KonTponbhas pabota no teme bubnuoreka [IOK
"KBanpaTHble ypaBHeHuUs" https://m.edsoo.ru/7f4301f2
JInHeliHOE ypaBHEHUE C 1BYMs
53 MePEMEHHBIMH, ero TpaduK,
MIpUMEPHI PELICHUS] YPAaBHEHU B
LETBIX YUCIIax
JInHeliHOe ypaBHEHUE C 1BYMs
59 MePEeMEHHBIMH, €ro TpaduK,
MPUMEPHI PELICHUS] YPAaBHEHU B
LEJIBIX YUCIIax
JIuneliHOE ypaBHEHHE C IBYMS
60 MePEeMEHHBIMH, €ro TpaduK,

MIPUMEPHI pellIeHUs] YpaBHEHUH B
LEJIBIX YHCIIaX




61

62

Pemenue cucrem AByX JIMHEHHBIX
yYpaBHEHUM € JBYMS IEPEMEHHBIMU

Pemenue cucrem AByX JIMHEHHBIX
yYpaBHEHUH ¢ ABYMS IEPEMEHHBIMHU

63

64

65

66

Pemenne cucreM IByX JIMHEWHBIX
YPAaBHEHUH C JBYMS IIEPEMEHHBIMU

IIpumepsl pelieHns cucTemMm
HEJIMHEHHBIX YPABHEHUH C ABYMS
IIEPEMEHHBIMU

[Tpumeps! pereHus cucTem
HEJIMHENHBIX YPABHEHUH C ABYMS
NIePEMEHHBIMU

I'paduueckas mHTEpIIpETAIIS
YpaBHEHUS C ABYMsI IEPEMEHHBIMU U
CUCTEM JIMHENHBIX YPABHEHUM C
JBYMSI IEPEMEHHBIMHU

bu6mmoreka [IOK
https://m.edsoo.ru/7f43d6d6

67

I'padnueckas uaTEpHIpeTaLIys
YpPaBHEHUS C IByMsI IEPEMEHHBIMU U
CUCTEM JIMHENHBIX YPABHEHUM C
JBYMSI IEPEMEHHBIMHU

bu6mmoreka [IOK
https://m.edsoo.ru/7f43d6d6

68

69

70

Pemrenue TeKCTOBBIX 3a7a4 C
ITIOMOIIBIO CUCTEM YPAaBHEHUI

Pemrenne TekCTOBBIX 3a1a4 ¢
ITOMOIIIBIO CUCTEM YPAaBHEHUI

Pemenne TekcTOBBIX 3a7a4 ¢
IIOMOLIBIO CUCTEM YPaBHEHHUU

71

YUucnoBbie HEPABEHCTBA U X
CBOMCTBA




YucaoBwie HCpaBCHCTBA U UX

72 .
CBOICTBa
73 HepaBeHncTBo ¢ 01HOM TTepeMEHHOM
74 JInHeHbIE HEPAaBEHCTBA C OJHOM bubnunoreka [HOK
IIEPEMEHHOM U UX peLICHUE https://m.edsoo.ru/7f42¢692
75 JIuHeiiHbIe HEPABEHCTBA C OJHOM bubnunoreka [HOK
MEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f42c840
76 JInHeHbIE HEPAaBEHCTBA C OJHOM
MIEPEMEHHOMN U UX pEelICHUE
77 Cucrembl TMHEHHBIX HEPABEHCTB C bubnnoreka [JOK
OJIHOM IIEPEMEHHOM U UX PELICHUE https://m.edsoo.ru/7f42cb88
73 CucreMpl TMHEVHBIX HEPABEHCTB C bubnnorexa [HJOK
OJIHOM MEPEMEHHON U UX pPElIECHUE https://m.edsoo.ru/7f42cd2¢c
79 Cucrembl TMHEHHBIX HEPABEHCTB C
OJIHOM MEPEMEHHON U UX PELIEHUE
N3o0pakenue pemeHus THHEHHOTO
bu6mmoreka [JOK
80 HEPaBEHCTBA U UX CUCTEM Ha
. . https://m.edsoo.ru/7f42c9e4
YUCJIOBOU MIPSIMOi
N3o06paxkeHune perieHus TMHEHHOTo
bu6mmoreka [JOK
81 HEpPABEHCTBA U UX CUCTEM HA
. . https://m.edsoo.ru/7f42c9e4
YUCJIOBOU TIPSIMOI
KonTponbHas paboTa mo Temam
82 "HepasenctBa. CucreMbl
ypaBHeHUi"
bu6mmorexa [IOK
83 [Tonstue KIIMH
by https://m.edsoo.ru/7f433c12
24 OO6nacTh onpenenaeHus] © MHOXKECTBO bubnuorexa [JOK

3HaYeHUH PYHKLIUU

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




85 Crnioco0bl 3a1anust GyHKITUN
86 I'padux pyHKIMU
%7 CaoiicTBa GyHKIIUH, UX
oroOpakeHHne Ha rpaduke
28 Urenue u moctpoeHue rpadukoB
byHKIMHA
29 [Tpumeps! rpadukoB GyHKINH,
OTPaXKAIOIIUX PEeAIbHBIE TIPOLIECCHI
D YHKIIUY, OIUCHIBAIOIIUE IPIMYIO U
90 06};;;11{}/}0’ Hponopumfll{aanpme ’ bubmmorexa [TOK
SABHCHMOCTH, X rpadu https://m.edsoo.ru/7f434bbc
91 l'unep6omna
92 INumep6ona
bu6mmoreka [IOK
23 Tpadux dpyskimm y = x* https://m.edsogru/7f434362
bubmuorexa [JOK
94 Tpaduic gy y =x* https://m.edsogru/7f434572
Oyakun y =x2, y=x3, y=VYx,y =
95 |x|;yjp:(1mqyecxoye};)eme’}11e ’y bubmmorexa [TOK
. . https://m.edsoo.ru/7f434d38
YpaBHCHHI U CUCTEM ypaBHEHUH
Oynkun y =x3, y=x3,y=VYx,y =
96 |X|};/I;I"p:(l)l/l'i]eCKO’e}£)eIHe’HZIe ’y bubmmorexa [TOK
. . https://m.edsoo.ru/7f434eb4
YpaBHEHHI U CUCTEM ypaBHEHUI
[ToBTOpEHNE OCHOBHBIX MOHSATUH U
97 METOJ0B KypCOB 7 U 8 KJIacCOB, bubmmorexa [OK
T A — https://m.edsoo.ru/7f4371aa
08 [ToBTOpEHNE OCHOBHBIX MOHITHI U bubnnorexka [JOK

METOJI0B KypcoB 7 U 8 KJIacCOB,

https://m.edsoo.ru/7f43736¢




000011eHNE 3HAHUNA

[ToBTOpEHNE OCHOBHBIX MOHATUN U

99 METOIOB KypCOB 7 U 8 Ki1accoB 1 Bubanorexa LIOK
HOB YD . ’ https://m.edsoo.ru/7f437510
0000111eHNE 3HAHUNA
[ToBTOpEHNE OCHOBHBIX IMOHSATUH H
100 METOI0B KypcOB 7 U 8 KJIaCCOB 1 Bubanorexa LIOK
HOB YD . ’ https://m.edsoo.ru/7f4376b4
000011IeHNE 3HAHUI
bu6mmoreka [IOK
101 u 0 1
TOroBai KOHTpoiLHas pabota https://m.edsoo.ru/7f436b&88
[ToBTOpEHNE OCHOBHBIX IMOHSATUH H
102 METOIOB KypCcoOB 7 U 8 KJI1acCOB 1 bubnnorexa LIOK
HOB VP . ’ https://m.edsoo.ru/7f437858
000011IeHrEe 3HAHUI
OBILIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME




9 KUIIACC

Ne i/

Tema ypoka

KoauuecTBO 4acoB

Bcero

KoHnTpoJbHbIe
padoThI

IIpakTHYeckue
padoThI

Jlara
U3YYeHUS

DJIEeKTPOHHbBIE
uudposbie
o0pa3oBaTe/bHbIE

pecypchl

JleicTBus HaJ JEUCTBUTEILHBIMU
quciaMu

CpaBHeHI/Ie HeﬁCTBHTCHbHLIX YHUCCII

CpaBHeHHE NEUCTBUTEIBHBIX YHCEIT

ITorpemHoCTh ¥ TOYHOCTH
IpUOIKEHUS
[TorpemrHoCcTh ¥ TOYHOCTD
MPUOJIIKEHUS

ITorpemHoCTh ¥ TOYHOCTH
NpUOIKEHUS

Pa3mepbl 00bEKTOB OKPYKAIOIIETO
MHpa U JJUTEILHOCTH MPOIIECCOB B
OKpYXaroIieM MUupe

[TpakTHKO — OpUEHTUPOBAaHHBIE
3a1a4u
[TpakTHKO — OpUEHTHUPOBAHHBIE
3a1a4u

10

To4HOCTB IIpeACTABICHUS
JICHCTBUTEIIbHBIX YNCE B BUE
JeCATUYHBIX ApoOeil. Yuco .

11

To4HOCTB IpEACTABICHUS
JIEUCTBUTEIIBHBIX YHCEI B BUE




JECATHUYHBIX Apooeit. Yuco .

TouHOCTH MpEaACTaBICHUA

12 JNEUCTBUTEIILHBIX YHCEN B BUIE
JECATUYHBIX Apooeit. Yuco .

13 KonTtponbhas pabora Nel

14 CBolicTBa YETHOCTH U HEYETHOCTH
byHKIII

15 CBolicTBa YETHOCTH U HEYETHOCTH
byHKIII

16 I'paduixu 1 cBOWCTBA HEKOTOPBIX
BUJIOB (PYHKIIMIA

17 I'paduku u cBOICTBa HEKOTOPBIX
BUJIOB (PYHKIIHIA

18 I'paduiku 1 cBOWCTBA HEKOTOPBIX
BUJIOB (PYHKIIMH

19 I'paduixu 1 cBOWCTBA HEKOTOPBIX
BUJIOB (DYHKIIMIA

20 CDyIiKuHs[ y = ax?, eé rpaduk u
CBOICTBa

71 ®ynkmus y = ax?, eé rpaduk u
CBOMCTBa

” ['paduk pyHkuni
y=ax?+n; y=a(x—m)?

3 I'padux pynkmmii
y=ax?+n; y=a(x—m)?

24 [Toctpoenue rpaduka KBaApaTHIHON

byHKIUA




[TocTpoenue rpaduka KBagpaTHIHON

25 byHKIIIN
26 HpoOHo-nuHeiHas GyHKIUS 1 €
rpadguk
7 JpoOHo-nmuueiiHast QyHKIHS U e€
rpaduk
28 KoHntponbnas pabora No2
29 [lenoe ypaBHEHHE U €r0 CBOMCTBA bubmmorexa LOK
https://m.edsoo.ru/7f43c3d0
30 Llenoe ypaBHEHUE U €r0 CBOMCTBA bubmmorex TIOK
https://m.edsoo.ru/7f43bf66
31 Pemenne npo6HO-paioHaIbHBIX bubnuorexa [JOK
YpaBHEHUN https://m.edsoo.ru/7f43c9b6
1 Pemenne npoOHO-paiOHATBHBIX bubnnorexa [JOK
YpaBHEHUN https://m.edsoo.ru/7f43c9b6
13 Pemenne TGKCTOBI)IXUSaJIa‘I c
MOMOUIbIO YpaBHEHUN
34 Pemenne TekCTOBBIX 3a/1a4 €
MIOMOILBI0 YPaBHEHUI
35 KonTpoabHnas pabora Ne3
36 Piienue HepaBeHCTB BTOPO CTENEHU bubnuoreka [IOK
C OJIHOM IIEPEMEHHOMN https://m.edsoo.ru/7f43b098
37 PuieHne HepaBeHCTB BTOPOM CTEIIEHU bubnnoreka [JOK
C OHOM NIEPEMEHHOMN https://m.edsoo.ru/7f43b21e
18 Pemenne HepaBeHCTB METOIOM bubmuorexa [JOK
HHTEPBAJIOB https://m.edsoo.ru/7f43b5a2
39 Pemenne HepaBeHCTB METOOM

HHTCPBAJIOB




HexoTopsie mpuéMbl pereHus! Heabix

40 .
ypaBHEHUH
41 HeKOTopLIUe MPUEMBI PELICHUS 1eITbIX
ypaBHEHUU
42 KontponpsHas padora Ne4
43 VYpaBHeHue ¢ 1ByMsI IEPEMEHHBIMU U bubnunoreka [HOK
ero rpaduk https://m.edsoo.ru/7f43d0b4
44 YpaBHEeHUE € IByMs IEPEMEHHBIMU U bubnuorexa [JOK
ero rpaduk https://m.edsoo.ru/7f43d0b4
45 Cucrema IByX JIMHEHHBIX YpaBHECHUH bubnnoreka [JOK
C IByMs IEPEMEHHBIMU U €€ PEIICHUE https://m.edsoo.ru/7f43d23a
46 Cucrema 1ByX JIMHEHHBIX ypaBHEHUI bubnnorexa [HOK
C JBYMsI IEPEMEHHBIMU U €€ pelleHue https://m.edsoo.ru/7f43d55a
47 Cucrema ByX JIMHEHHBIX y.I.)aBHeHI/II\/JI
C IByMsI IEPEMEHHBIMU U €€ pelICHUE
48 WccnepoBaHue cucTembl ABYX IMHENHBIX
ypaBHeHUi C ABYMSA NepemeHHbIMM
49 WccnepoBaHue cucTemMbl ABYX IMHENHbBIX
ypaBHeHUiA C ABYMSA NepemeHHbIMM
50 Pemenue 3a1a4 ¢ moMoIpI0 CUCTEM
YpaBHHUI BTOPOH CTENEHU
51 Pemenue 3a1au ¢ NOMOIIBIO CUCTEM
YpaBHHUI BTOPOH CTETEHU
5> Pemenue 3a1a4 ¢ moMOIIBIO CUCTEM
YPaBHHHI BTOPOH CTENIEHU
53 Pemenue 3a1a4 ¢ moMoIbI0 CUCTEM
YpaBHHUI BTOPOH CTENEHU
54 KonTtponbHas padora Ne 5




55 HepaBeHnctBa ¢ 1Byms nepeMEHHBIMU
56 HepaseHnctBa ¢ 1ByMsi nepeMEHHBIMU
57 HepaseHnctBa ¢ 1ByMsi nepeMEHHBIMU bubmorexa HOK
https://m.edsoo.ru/7f43ad5a
53 CucTtemMbl HEpAaBEHCTB C JIByMs bubnunoreka [HOK
[IEPEMEHHBIMU https://m.edsoo.ru/7f43af08
59 CucreMbl HEpaBEHCTB C JIByMs bubmuorexa [JOK
[IEPEMEHHBIMU https://m.edsoo.ru/7f43af08
60 CucTtemMbl HEpaBEHCTB C JIByMs bubnuorexa [JOK
[IEPEMEHHBIMU https://m.edsoo.ru/7f43af08
Hexotopsie npuémsl pelieHus CUCTeM
61 YPaBHEHUI BTOPOU CTEIIEHHU C ABYMS
NepeMEHHBIMHU
Hexkotopsie npuémsl penieHns CucTem
62 YPaBHEHUI BTOPOU CTENEHHU C JBYMS
nepeMEHHBIMHU
HexkoTtopsie npuémsl pelieHns CucTeM
63 YPaBHEHHUI BTOPOI CTENEHU C IBYMS
epeMEHHBIMU
HexoTtopsie npuémsl peleHus CUCTeM
64 YPaBHEHUN BTOPOU CTEIEHU C ABYMS bubmmorexa [OK
https://m.edsoo.ru/7f43b098
epeMEHHBIMU
65 Kontponbnas padora Ne 6
66 ITonsiTue yncnoBoi bubmuorexa [JOK
[IOCJIEI0BATEIILHOCTH https://m.edsoo.ru/7f43e6c6
3agaHue MoCiIe0BaTEIbHOCTH
. . bubnuotexa [JOK
67 peKyppeHTHOI popmyIoii n

dbopMyIoii n-ro uneHa

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




Ornpenenenne apudMeTHICCKOM

bu6mmoreka [IOK

08 Z}:I)) ;(;ifgf;ljécq;gg ﬁ?ii;;gﬂ;ﬂel{a https://m.edsoo.ru/7f43ed7e
Onpenenenne apuMeTHIeCcKOu
69 np(?rpzzeccnn. @(I))plg)yna n-Tro 4yJjeHa bubmorexa HOK
apHtMETIYECKOf TPOrpeccHs https://m.edsoo.ru/7f43f3b4
70 ®opmyia CyMMBI IIEPBBIX N YIEHOB bubmumoreka [IOK
apuMeTHYECKON MTPOTPECCUH https://m.edsoo.ru/7f43f72e
71 dopMyna CyMMBI IIEPBBIX N YWICHOB bubnuoreka [IOK
apru(METHIECKON POTPecCcun https://m.edsoo.ru/7f43ef2c
7 dopmyiia CyMMBI IIEPBBIX N YJIECHOB bubnuoreka [IOK
apuMeTHYECKON MTPOTPECCUH https://m.edsoo.ru/7f43f0c6
73 KonTponpsHas padora Ne 7
OrnpeneneHne reoMeTpUIeCcKon
74 nporpeccuu. Popmysia n-ro 4ieHa bubmmorexa [TOK
. https://m.edsoo.ru/7f43f8a0
THOMETPHUUYECKOH MPOTPECCHH.
Omnpenenenne reoMeTpUYECKOM
75 nporpeccuu. @opmyiia n-ro uieHa
THOMETPHUYECKOH IPOTPECCUU
76 ®dopmyna CYMMI:I MIEPBBIX N YICHOB
TEOMETPUYECKOH IIPOTPECCUU
7 ®opmysa CyMMBbI IEPBBIX N YICHOB
reOMEeTPHUUECKO mporpeccun
78 Merton MareMaTUYECKON MHIYKIIUU
79 Meton MaTeMaTUYE€CKON WHTYKIINU
80 KonTtponbHas padota Ne§
81 [ToBTOpenwue, 0600IIEHNE 1

CHCTEeMaTHU3alus 3HaHUH. BaHI/ICB,




82

83

CpaBHCHHE, HeﬁCTBHH C
I[eﬁCTBHTeJIBHBIMH qucjiaMu,
quciioBad mnmpgamas

[ToBTOpEeHME, 0000IICHUE U

cucrtemaTusanus 3Hanuil. [IpoueHTsl,

OTHOUICHHUSI, TIPOITOPIIUU
[ToBTOpeHue, 0600IICHNE U
CHCTEMAaTH3allNs 3HAHUH.
OxpyrieHue, IpuOINKEHUE, OIICHKA

84

[ToBTOpeHnue, 0600IMICHNE U
cucTemMaru3anusa 3Hanui. Pemenne
TEKCTOBBIX 3371a4 apUPMETHICCKUM
crmocooom

bu6mmoreka [IOK
https://m.edsoo.ru/7f443b12

85

[ToBTOpeHnue, 0600IMICHNE U
cucTeMaru3anusa 3Hanni. Pemenne
TEKCTOBBIX 33J1a4 apUPMETHISCKUM
crocooom

bu6mmoreka [IOK
https://m.edsoo.ru/7f443cd4

86

[ToBTOpenue, o6obIIeHNE 1
cucTeMaru3anusa 3Hanni. Pemenne
TEKCTOBBIX 3aJ1a4 apUPMETHICCKUM
crocooom

bu6mmoreka [JOK
https://m.edsoo.ru/7f443fea

87

88

[ToBTOpenue, 06001IeHUE U
CHUCTeMaTH3alrs 3HaAHUM.
[IpeoOpazoBanue anredOpanyecKux
BBIPQKEHUH, JOMYCTUMBIC 3HAUCHHSI
[ToBTOpeHnue, 0600IIEeHNE U
cUCcTeMaTH3aIlHs 3HaHU.
[IpeoOpazoBanue anredbpanyecKux
BBIPAKEHUH, TOMYCTUMbIC 3HAUCHHSI

bubmuorexa [JOK
https://m.edsoo.ru/7f4441ca

bu6mmoreka [JOK
https://m.edsoo.ru/7f444364




[ToBTOpEeHME, 0000IICHUE 1
cucTeMaTu3alys 3HaHuH.

bu6mmoreka [IOK

89 [IpeobpazoBanue anredpandeckux https://m.edsoo.ru/7f4446f2
BBIPKEHUM, IONTyCTUMbIEC 3HAUCHUS
[ToBTOpEHME, 0000IICHUE U

90 CHCTEMAaTH3alMsl 3HaHUH. bubnuorexa [JOK
[IpeoOpazoBanue anredpandecKux https://m.edsoo.ru/7f444a94
BBIPKEHHM, IONTyCTUMbIC 3HAUCHUS
[ToBTOpEHME, 0000IICHUE 1

01 cucreMarusanus 3HaHui. OyHKIUM: bubnnoreka [JOK
MIOCTPOEHUE, CBOMCTBA N3yUYEHHBIX https://m.edsoo.ru/7f444c56
byHKIUI
IToBTOpEHME, 0000IICHUE U

9 cucreMarusanus 3HaHui. OyHKIUM: bu6mmoreka [IOK
MIOCTPOEHUE, CBOMCTBA N3yUYEHHBIX https://m.edsoo.ru/7f44444
byHKIHII
[ToBTOpenue, o6obIIeHNE 1

93 cucremaTusanys 3HaHui. OyHKINH: bubnuotexa [JOK
IIOCTPOEHUE, CBOMCTBA U3yYEHHBIX https://m.edsoo.ru/7f44516a
byHKIMI
[ToBTOpenue, o6obIIeHNE 1

04 cucremaTusanus 3HaHuil. OyHkuuu: bubnuoteka [JOK
IIOCTPOEHUE, CBOMCTBA U3yYEHHBIX https://m.edsoo.ru/7f4452e6
byHKIII
[ToBTOpenwue, 0600IIEHNE 1

95 CHUCTeMaTU3alrs 3HaHU. bubnuorexa [JOK
I'paduueckoe penieHne ypaBHeHUN U https://m.edsoo.ru/7f445516
UX CUCTEM

96 [ToBTOpenwue, 0600IIEHNE 1




CHCTeMAaTH3allus 3HAHUH.
I'paduueckoe penienre ypaBHeHUH 1

HX CUCTEM

97 O606IEI6HI/IG A CUCTEMATU3aLMs |
3HAHHUI

08 0606H;ICHI/IC U CUCTEMaTH3aIUs !
3HAHUH

99 O606I£IGHI/I€ U CUCTEMaTH3aIUs !
3HAHUH

100 O606IEIGHI/I€ A CUCTEMATU3aLMs |
3HAHUUI

101 O606I£IGHI/I€ U CUCTEMaTH3aIUs q
3HAHUH

102 O606IEI6HI/I€ A CUCTEMATU3ALMs |
3HAHHUH

OBILIEE KOJIMYECTBO HACOB I10 102

I[TPOTPAMME




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

VYuebnuk. Matemaunka. Anre0pa :7 kinacc: 6a3oBbiid ypoens/ HO.H. Makapsiues,

H.I". Munmrok; ox. Pen. C.A. TensikoBckoro- Mocksa:IIpocsemienune, 2023

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA
1. VYuebnuk. Marematuka. Anre6pa :7 kiacc: 6a3o0aBsiii ypoBens/ FO.H.
Makapserue, H.I'. Munatok; noa. Pea. C.A. TensakoBckoro-
Mocksa:IIpocsenienue, 2023
2. JL.LW. 3BaBuy, JI.B. Ky3nenona, C.b. CyBopoBa. /[utaktuueckre Matepuaibl
no anredpe st 7 k1. — Mocksa: I[Ipocsemenue, 2023 T.

3. T'ma3zkoB IO.A. CamocTosITeNbHBIE M KOHTPOJIbHBIE PA0OTHI 110 anredpe: 7
kiacc. — M.: U3narenscTtBO «9OK3amMeny, 2022

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

NHTEPHET
1 www.edu.ru (caitt MOuH P®).
2. www.school.edu.ru (Poccuiickuit 00111e00pa3oBaTeIbHBIN MOPTaAT).
3 www.pedsovet.org (Bcepoccutickuit UHTepHET-1IeICOBET)
4. www.fipi.ru (caiiT @enepaibHOTO HHCTUTYTA MEIaroru4ecKux
U3MEPEHU).
5. www.math.ru (MaTepHeT-noaaepx’Ka yuureneid MaTeMaTuKH ).
6. www.mccme.ru (callT MOCKOBCKOTO LIEHTpa HEMPEPHIBHOTO

MaTeMaTU4YECKOTrO 00pa3oBaHMsl).



=0 0N

WWW.1t-n.ru (CETh TBOPYECKHUX YUUTETIEN)

www.som.fsio.ru (cereBoe 00BEIMHEHNE METOIUCTOR)

http:// mat.1september.ru (caiiT razetsl «MaTeMaTHKa)

http:// festival.1september.ru (pecTuBaIb MEeIArOrMUECKUX UACH
«OTKpBITHIT YpoKk» («I[lepBoe ceHTOps»)).
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