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HHOACHUTEJIBHASA 3AIINCKA

Anrebpa ABISETCS OJHUM U3 OINOPHBIX KypCOB OCHOBHOIO OOIIEro
oOpa3oBaHus: OHa 00ECIIEYMBAET U3YUYECHHUE JAPYTUX TUCUUILUINH, KAK €CTECTBEHHO-
HAy4yHOr0, TaK W TYMAaHUTApHOT'O IIMKJIOB, €€ OCBOEHHE HEOOXOAMMO s
IPOJIOJKEHUSI 00pa30BaHus U B MOBCEIHEBHOM kU3HU. PazButue y oOydaromuxcs
HAY4YHBIX TPEACTABICHUN O MPOUCXOKICHUM U CYIIHOCTH anre0pandyecKux
abCcTpakiuii, cnoco0e OTpaKEHU MAaTEMaTUYECKON HAyKOM SIBI€HUI U MPOIIECCOB
B NpPUPOAE U OOILIECTBE, POJIM MATEMaTHYECKOrO MOJEIHUPOBAHMS B HAYYHOM
NO3HAHMU U B IPAKTHKE CIOCOOCTBYET (POPMUPOBAHUIO HAYYHOI'O MUPOBO33PEHHUS
M Ka4eCTB MBIIUICHHS, HEOOXOJUMBIX /ISl aJaNTallid B COBPEMEHHOM IIU(PPOBOM
obuiectBe. M3ydyenue anreOpbl oOecreyumBaeT pa3BUTHE YMEHHUs HaOJI0JaTh,
CpPaBHMBATh, HAaXOJWThb 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTU MBILIUICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAaHHO OOOCHOBBIBATH CBOU JCHCTBHUSI M BBIBOABI,
dbopmynupoBath yrBepxkieHus. OcBoeHUE Kypca anredpbl 00ecreyuBaeT pa3BUTHE
JOTHYECKOTO MBIIUICHUS OOYYaloIIMUXCs: OHM HCHOJB3YIOT JACIYKTUBHBIE U
WHAYKTUBHBIE PACCYX ACHUS, 0000IICHHE U KOHKPETU3AINIO, a0CTparupoBaHue U
ananoruto. OOydenwe  anreOpe  mpeAmoiaracT  3HAYMUTEIBHBIH  00BEM
CaMOCTOSITENIbHOM  AESATENBHOCTH O0YyYarolUXCs, IMO3TOMY CaMOCTOATEIbHOE
pelieHue 3a1a4 ABIsSIeTCs pealn3alnuen JesTeNbHOCTHOIO MPUHIUIA O0yUeHHUS.

B crpykrype mporpammel yueOHOro kypca «Anredpa» sl OCHOBHOI'O
o0miero o0pa3oBaHHs OCHOBHOE MECTO 3aHMMAIOT CO/IEPKATEIbHO-METOANYECKUE
auHUM: «Hucna v BeIMUCIEHUSN», «ANreOpandyecKkue BBIPAKEHUS», «YpaBHEHUS U
HepaBeHCTBa», «DyHkimu». Kaxnaas U3 3THX colepKaTelbHO-METOJUYECKUX
JUHUNA pa3BUBAETCs HA MPOTSHKEHUHU TPEX JIET U3YyUEHUs Kypca, B3aUMOJIEUCTBYSI C
ApPYTMMHU €ro JuHUAMUA. B xome wu3ydeHuss y4eOHOro Kypca OOydaroumumcs
NPUXOTUTCS JIOTHYECKHU PACCYXAaTh, MCIOIB30BATh TEOPETHUKO-MHOKECTBEHHBIN
a3bIK. B cBsi3M ¢ 3TUM B mporpamMmy ydeOHOro Kypca «Anredpa» BKIIOUYEHBI
HEKOTOPbIE OCHOBBI JIOTHKH, MPEJICTaBICHHBIE BO BCEX OCHOBHBIX pa3Jienax
MaTeMaTUYECKOro 00pa30BaHUs U CIIOCOOCTBYIOIIME OBIAICHUIO O0YUYaIOIUMUCS
OCHOB  YHHMBEpCAJIbHOIO MareMmaruueckoro s3bika. ConepkaTelbHOW U
CTPYKTYpHOM OCOOEHHOCTBIO Y4eOHOro Kypca «Auredpa» SBISETCS €ro
VHTETPUPOBAHHBIN XapaKTep.

Conmepxxanne mnuHUM «YUucna W BBIYUCIEHUS» CIYKUT OCHOBOW s
JaJIbHEHIIIETO M3YYeHHs] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYYArOIIUXCS
JIOTMYECKOI0 MBIIIIECHUS, (OPMUPOBAHUIO YMEHUS I0JIb30BATHCS AITOPUTMaMHU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX JJIsl IOBCEIHEBHOM
KHU3HU. Pa3BUTHE MOHATHS O YUCIIE HA YPOBHE OCHOBHOTO OOIIET0 0Opa3oBaHUS
CBS3aHO C pAIMOHAIBLHBIMH WM HMPPANMOHAIBHBIMU YHCIaMH, (OPMHUPOBAHUEM



IPEACTABICHUNA O JEHWCTBUTENBHOM YHUCIE. 3aBEPIICHUE OCBOCHHUS YHCIOBOU
JIMHUU OTHECEHO K CpeIHEMY 00I111eMy 00pa30BaHUIO.

Copeprkanue qByX anreOpandeckux JIMHUNA — «AJIreOpanyecKkue BhIPaKEHUs
U «YpaBHEHUS U HEPABEHCTBA» CIOCOOCTBYET (DOPMHUPOBAHUIO y OOYUArOIIUXCS
MaTeMaTUYECKOro ammapara, HEOOXOAMMOIo ISl PEUIeHHs 3aJad MaTeMaTUKH,
CMEXHBIX TMPEAMETOB U MPAKTUKO-OPUEHTHPOBAaHHBIX 3amady. Ha ypoBHe
OCHOBHOT'0 001Iero oOpa3oBaHusl y4yeOHBIM MaTepuan TPYNIUPYETCs BOKPYT
paIMOHAIIBHBIX BBIpAKEHUH. ANredpa JEMOHCTPUPYET 3HaUYCHUE MATEMATUKH Kak
A3bIKa JUISI TIOCTPOCHHSI MaTEeMaTHYECKUX MOJIENEH, OMHMCAHUS IPOLIECCOB H
ABJICHUM peanbHOro Mupa. B 3amaun oOydeHust anreOpe BXOIAT TaKkxKe
nanbHeillee pa3BUTHE aJTOPUTMUYECKOTO MBIIUIEHUS, HEO0XOJUMOro, B
YaCTHOCTH, MJII OCBOEHHS Kypca HWH(GOPMATUKHU, M OBJIAJICHUE HaBbIKaMU
JNENYKTHUBHBIX paccyxjeHuid. [Ipeodpa3oBaHre CUMBOJIBHBIX (HOPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaXEHUs], CHOCOOHOCTEN K MAaTEMaTHYECKOMY TBOPUYECTBY.

Copeprxanve pyHKIIMOHAIBHO-TpaUUECKO JIMHUKA HAIEICHO HA TIOyYeHHE
OOyYarOIIMMUCS 3HAaHUN O (DYHKIMSAX KaK BaKHEHIIEW MaTeMaTHU4eCKOW MOJIEeTH
JUTSL OIIMCAHUSl M MCCIIEIOBAHMS PA3HOOOPA3HbBIX MPOIECCOB U SBJIECHUN B MPUPOJIE
u obmectBe. M3yyeHue marepuana CrnocoOCTBYET Pa3BUTHIO y OOyYaroIIUXCs
YMEHHUS UCIIOJIb30BATh PA3JINYHbIE BHIPA3UTENIbHBIE CPEACTBA SI3bIKA MATEMATUKU —
CIIOBECHBIC, CHUMBOJIMYECKHE, TpaduuecKkue, BHOCUT BKJIaJ B (OPMHUpPOBAHUE
IPEICTAaBICHUN O POJIM MAaTEMATUKU B PA3BUTUU [IUBUIIN3ALUU U KYIbTYpPHI.

CornacHo yueOHOMY IIaHy B 7-9 Kiaccax wu3ydaercs Y4YeOHbIH Kypc
«Anrebpa», KOTOPbIM BKIIIOYACT CIEAYIOLIME OCHOBHBIE pa3felibl COACpKAHMS:
«Yucna w BBIUKCICHUN», <«ANTEOpandecKHe BBIPAKCHUSN», «YPAaBHCHUS W
HEPABEHCTBaY», «DyHKLIHUNY.

Ha uzyuenue yuebHoro kypca «Anredpay» oroaurca 306 dacos: B 7 kiacce
— 102 ygaca (3 yaca B Henenmo), B 8 kiacce — 102 gaca (3 yaca B Heneno), B 9
kiacce — 102 gaca (3 yaca B HeZel0).



COJEPXXAHME OBYUYEHUA
7 KIIACC

Yucia 1 BBIYMCICHUA

JpoOu OOBIKHOBEHHBIE U JIECATHYHBIE, NEPEXO] OT OAHOW (OPMBI 3amUCU
napobeir k apyroil. IloHsTHE pauMOHAIBHOIO 4MCa, 3alUCh, CpPaBHEHUE,
yIOpPSIIOUMBAHUE  pPALMOHAIBHBIX  uucen. Apudmerndyeckue AecTBUS €
pauMoHaIbHBIMU 4YKCIIaMU. PelreHne 3amad u3 peanbHOM NMPAKTUKU HA 4acTH, Ha
JpoOHu.

CreneHb C HaTypaJlbHBIM [OKa3aTeleM: oOmpeleseHue, npeoOpa3oBaHue
BBIPQXXEHHI Ha OCHOBE OMNpEENICHUs, 3aUCh 00IbIINX yKces. [IpoleHTsl, 3anuch
IPOIIEHTOB B BHJE ApoOU M ApoOU B BHUIE MPOIEHTOB. TpHU OCHOBHBIE 33Jauu Ha
IIPOLIEHTBI, pEICHUE 3a7a4 U3 PEATbHON PAKTHUKHU.

IIpuMeHeHne TpPU3HAKOB  JACIUMOCTH, pA3JIOKEHUE HAa  MHOMKHTEIU
HaTypaJbHBIX YUCEIL.

PeanpHpie  3aBuCHMMOCTM, B TOM 4YHCle ImpsiMas W oOpaTHas
IPONOPLUHUOHATIBHOCTH.

AJuire0OpanvecKkue BbIPaKeHUs!

[IepemeHHbIE, YHCIOBOE 3HAYEHUE BBIPAXKEHUS C IEPEMEHHOM. JlomycTUMBbIE
3Ha4YEeHUS NepeMEHHBIX. [IpencraBnenne 3aBUCUMOCTH MEK1y BEIMUNHAMU B BHJIE
dopmyinbl. Beruncienus o gpopmynam. [Ipeodpa3oBanne OYKBEHHBIX BbIPAKEHHH,
TOKIECTBEHHO DAaBHbIE BBIPAXKEHUs, MpaBuia MpeoOpa3oBaHUs CYMM U
POU3BEICHUI, TpaBUIIa PACKPHITUS CKOOOK U MPUBEIEHUS MOAOOHBIX ClIaraeMbIX.

CBOIICTBa CTENEHU C HATYPAIBHBIM IIOKA3aTENEM.

OnHowieHbl U MHOrowieHsl. CreneHb MHOrouieHa. CloKeHue, BBIYMTAHUE,
YMHOX€HHE€ MHOIOWICHOB. QPOpMyJIbl COKpPAIEHHOIO YMHOXEHUS: KBaapar
CyMMBl M KBajpar pasHocTu. PopMmyna pa3HOCTH KBaaparoB. Paznoxenue
MHOT'OYJIEHOB Ha MHOKUTEJIN.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHHE, KOpPEHb YypaBHEHUS, MpaBWiIa MpeoOpa3oBaHUs ypaBHEHUS,
PABHOCWIBHOCTh YPAaBHEHUU.

JIuHetHOe ypaBHEHHE C OAHOM I[EPEMEHHOM, YHUCIO KOPHEH JIMHEHHOIO
YPaBHEHMS, peEUICHUE JIMHEHHbIX ypaBHeHMH. CoOCTaBIIEHHE YpPaBHEHUM I10
YCIIOBHIO 3a7jaui. PeleHne TeKCTOBBIX 3a7a4 C TOMOIIBIO YPaBHEHU.

JIuneiiHoe ypaBHEHHE C JABYMS NEpEeMEHHBIMH U ero rpaduk. Cuctema IByX
JUHENHBIX YpaBHEHHW C JBYMs IEpPEMEHHBIMU. PelleHne cucrtem ypaBHEHUU
croco0oM MoAcTaHOBKU. IlpuMepsl pelieHusi TEKCTOBBIX 3aJad C MOMOIIBIO
CHCTEM YPABHECHUM.

DOyHKUUHA



Koopaunara Touku Ha npsimoii. Uucnossle mpoMexxkyTKH. PaccTostaue mexay
JIBYMsI TOYKaMU KOOPJAUHATHOM MPSAMOM.

[IpsimoyronbHasi cuctemMa koopAauHat, ocu Ox u Oy. Alcuucca U opJuHaTa
TOYKU Ha KOOPJAUHATHOM IuI0CKOCTH. [Ipumepsl rpadukoB, 3aJaHHBIX (OpMYJIaMu.
Urenne tpadukoB peanbHbIX 3aBucumocteil. [lomstue dyaknun. [paduk
¢ynkuuu. CoiictBa pyHkumil. JIunelinas @yukuus, e€ rpadux. ['padux GyHkumu
y = |x|. T'paduueckoe pelieHre THHEHHBIX yPaBHEHUH W CHUCTEM JIMHEHWHBIX
YPaBHEHHM.

8 KJIACC

Yucia 1 BBIYMCICHUA

KBagparubeiii kopeHb u3 uwucna. [loHsTthe 00 uppalndOHATBLHOM YHCIIE.
JlecsTuuHbIe TPUOIMKEHUS UppallMOHANIbHBIX uncelsl. CBoMcTBa apuMEeTHUECKUX
KBaJIPATHBIX KOPHEW U MX MPUMEHEHUE K MTPEoOpPa30BaHUIO YHCIOBBIX BBIPAXKEHUN
Y BBIYUCIICHUAM. [[eICTBUTENIbHBIE YUCIIA.

CrteneHb C 1eTBIM MOKa3zaTeaeM U €€ cBoiicTBa. CTaHaapTHAS 3alUCh YHCIIA.

Anrebpandeckre BeIpaKeHUSAJredpandeckne BbIpakeHusl

KBampaTHpiii  TpEXuieH, pas3ioKEHHE KBAJAPATHOIO TpEXWIEHAa Ha
MHOKHTEIH.

AnreOpaundeckass ApoOb. OCHOBHOE CBOMCTBO ajredpandeckoil apolwu.
Crnoxxenne, BBIYHTAHWE, YMHOXXCHHE, JCIICHHE alreOpanmdeckux JIpoOet.
PanronanbHbie BhIpaXXeHUS U UX ITpeoOpa3oBaHue.

YpaBHEHHS 1 HEpABEHCTBAY pABHEHHUS M HEPABEHCTBA

KBagpatHoe ypaBHeHue, Gopmyna KOpHEW KBaJIpaTHOrO ypaBHEHHSI.
Teopema Buera. Permienue ypaBHEHUI, CBOISIIMXCS K JUHEMHBIM U KBaJAPATHBIM.
[Ipocreiimue qpoOHO-paIMOHATIBHBIC YPABHEHUS.

I'paduueckas mnTEepnperanys ypaBHEHUN C ABYMsI IEPEMEHHBIMU U CUCTEM
JMHEUHBIX YypaBHEHUU C JBYMs IepeMeHHbIMH. [Ipumepsl pemeHus cucrem
HEJIMHENHBIX YPABHEHUH C JIByMSI IEPEMEHHBIMMU.

Pelienne TEKCTOBBIX 3a/1a4 alNreOpandyecKuM CriocoOoM.

HucnoBble HEpABEHCTBA U UX CBOMcTBA. HepaBeHCTBO ¢ OMHON MEPEMEHHOM.
PaBHOCWIBHOCTD HEpaBeHCTB. JIMHEVWHBIE HEPABEHCTBA C OJHOM IEPEMEHHOW.
CucTembl JIMHEHHBIX HEPABEHCTB C OJJHOM MEPEMEHHOM.

OyHKIMNPYHKIUA

[Tonatue Qynkuun. OOIACTh ONpPEACTICHUS W MHOXECTBO 3HAYCHUM
¢bynkimn. CiocoOb! 3aanus PyHKITHIA.

I'padpux dynkuuu. Urenune coiicTB (yHkuuu no e€ rpaduxy. IIpumeps
rpaduKoB HYHKIHA, OTPAKAIOIMIUX PEATbHBIE TIPOIIECCHI.



OYHKIMK, OINUCHIBAIOIIME TPAMYHO W OOpaTHYI MPONOPLUUOHATILHBIE
3aBUCUMOCTH, UX Tpaduku. OyHKun y = x2, y = x3, y = \x, y=|x|. T'paduueckoe
pElICHUE YPABHEHUN U CUCTEM YPaBHECHUM.

9 KIIACC

Yuciaa v BbIYMCICHUS

PauyonanbHble 4yKciia, UppallOHAIbHbIE YKCIIa, KOHEUHbIE U OECKOHEYHBIE
JecITUYHbIE ApoOH. MHOXKECTBO AEMCTBUTENBHBIX YUCEN, JEHCTBUTENbHBIE YHCIIA
Kak OeCKOHEYHBbIE JIecATUYHBbIE ApoOu. B3auMHO OJHO3HAYHOE COOTBETCTBUE
MEXIY MHOKECTBOM JICMCTBUTEIBHBIX YUCET U KOOPAUHATHOUN MIPSMOM.

CpaBHeHHE [IGHCTBUTENBHBIX 4YHCeN, apudmerndeckue MAEUCTBUA C
JNENCTBUTENBHBIMU YUCIIAMMU.

Pa3mepbl 0OBEKTOB OKPYXAIOWIEr0 MHpA, JIUTEIBHOCTh IPOILIECCOB B
OKPY’KaroIIeM MHpE.

[IpubnnxéHHOE 3HAUEHUE BEIMYMHBI, TOYHOCTh MpUOIMxKeHus. OKpyrieHue
yucen. [Ipuknika u olieHKa pe3yJbTaToOB BEIYUCICHHI.

YpaBHeHUS U HEPABEHCTBA

JIuneniHoe ypaBHEHME. Penienne ypaBHEHNM, CBOMSIIMXCS K JIMHEUHBIM.

KBagpaTHoe ypaBHeHue. PemeHnne ypaBHEHUN, CBOMSIIMXCS K KBaJAPATHBIM.
bukBanpatHoe ypaBHeHue. [IpuMepsl pelieHus ypaBHEHUNW TPETbEU U 4ETBEPTOU
CTEIICHEN Pa3JI0KEHUEM HAa MHOKUTENH.

Pemenue npoOHO-panvioHaIBHBIX YpaBHEHMA. PernieHne TEeKCTOBBIX 3ajaad
anreOpanyeckuM MeTOIOM.

VYpaBHeHue ¢ AByMs NepeMeHHbIMH U ero rpaduk. Pemienue cucrem IByX
JIMHEWHBIX YPaBHEHUH C IByMs [IEPEMEHHBIMU. Pelienne cucrem IByX ypaBHEHHU,
OHO M3 KOTOpPBIX IJIMHEHHOE, a JApyroe — BTopoil creneHu. ['paduueckas
MHTEPIIPETALAS CUCTEMBI YPABHEHUN C IBYMsI IEPEMEHHBIMU.

Peliienne TEKCTOBBIX 3a/1a4 alNreOpandecKuM CIiocoOoM.

HucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OJHOM NepeMeHHOM. Pemienue cucrem
JIMHEWHBIX HEPABEHCTB C OJIHOW IepeMeHHOW. KBagpaTHele HEpaBEHCTBA.
I'paduueckass wHTEeprnperanys HEPABEHCTB W CHCTEM HEPABEHCTB C JABYMS
IIEPEMEHHBIMH.

OyHKIMNPYHKUMH

KBagpatuunas ¢ynkuusa, e€ rpaduk u cBoicrtBa. [lapabona, KoopaHHATHI
BEPILIHUHBI TapadoIbl, 0Cb CAMMETPUH NapadOJIbL.

I'padukn Gyaxmmit: y =kx, y=kx + b, y=k/x, y=x3, y=Vx, y = |x| , n ux
CBOWCTBA.



YucioBble  mociaenoBaTelbHOCTUUMCI0BBIE  MOCIEAO0BATEIBHOCTH M
Nporpeccuu

[loHATHE 4YHCIIOBOM ITOCIENOBATEIBHOCTU. 3aJaHUE IIOCIIENOBATEIbHOCTH
peKyppeHTHO# dhopmMynoi u GpopmyIioit n-ro dieHa.

Apudpmernueckas U reomerpuueckas mnporpeccud. Dopmynbl n-ro 4jieHa
apu(pMeTHIECKON U TEOMETPUUYECKOM MPOrpecCruid, CyMMBbI TIEPBBIX 71 YJICHOB.

N3o0paxkenne uneHOB apuMETHUECKOW M TeOMETPUYECKOM Mporpeccuit
TOYKaMHM HA KOOPJAWHATHOW IUIOCKOCTH. JIMHEMHBIM M 3KCIIOHEHIIMAIBHBIN POCT.
CI1oXHbI€ TPOLIEHTBHI.



IINTAHUPYEMBIE PE3VYJIBTATBI OCBOEHHMSA TIPOI'PAMMDBI
YYEBHOI'O KYPCA <«AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDI

JINYHOCTHBIE Ppe3yJabTaTbhl OCBOCHMS TMPOTrpaMMbl y4yeOHOTO Kypca
«Anredbpay XapaKTepu3yrTCs:

1) naTpuoTHYECKOE BOCIIMTAHUE:

NpOSIBIICHUEM HWHTEPECA K NPOIUIOMY UM  HACTOAIIEMY POCCHMCKOU
MaTeMaTUKHU, IIEHHOCTHBIM  OTHOIIEHHWEM K  JIOCTHXKEHUSIM  POCCHMCKUX
MAaTEMATUKOB M POCCHUMCKOM MATEMATHYECKOW IIKOJbI, K HCIOJIb30BAHUIO 3THUX
JTOCTH>KEHUI B IPYTUX HAayKaxX W MPUKIAJAHBIX cepax;

2) rpa:xKIaHCKoOe M IyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBHITIOJIHEHUIO 00S3aHHOCTEHN TpaKJIaHUHA M peaiu3allii ero
npaB, TMPEJACTaBICHUEM O MAaTeMAaTHYEeCKMX OCHOBaX (PYHKIIMOHUPOBAHMUS
Pa3JIMUHBIX CTPYKTYp, SIBICHUM, MPOLEAYp T'PakJaHCKOro oOllecTBa (Hampumep,
BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYKJICHUIO ATUYECKUX MPOOJIeM, CBSI3aHHBIX
C TMPAKTUYECKUM TPUMEHEHUEM JOCTHKECHUN HayKHh, OCO3HAHUEM BaXKHOCTHU
MOPAJIbHO-3TUYECKUX MPUHIUIIOB B IESITEIBHOCTH YUEHOTO;

3) Tpy/10BO€ BOCTIUTAHUE:

YCTAaHOBKOM Ha AaKTHUBHOE YYacTHE B PEIICHHWM NPAKTUYECKUX 3aaad
MaTeMaTUYECKOW HAIpaBI€HHOCTH, OCO3HAHUEM BaXXHOCTH MAaTEMAaTHYECKOTO
o0pa30BaHUsS Ha TPOTSHKEHUHM BCEH JKM3HM JIJIsl YCHENHON MpodeccHoHaTbHOM
JESATEIbHOCTU U Pa3BUTHEM HEOOXOAUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHUEM HMHUBUAYAIIBHOU TPACKTOPUU 00pa30BaHUSI U KU3HEHHBIX TUIAHOB C
y4ETOM JIMYHBIX MHTEPECOB M O0IIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIIMTAHUE:

CIIOCOOHOCTHIO K  SMOLMOHAJIBHOMY UM  3CTETUYECKOMY  BOCHPHUATHIO
MaTeMaTHYECKUX OOBEKTOB, 3ajiau, pEHICHUN, pacCyX AeHUN, YMEHHIO BHUCTh
MaTeMaTHYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

OpHMEHTAIlMEd B JIEITEIBHOCTM HAa COBPEMEHHYIO CHCTEMY Hay4HBIX
IpeACTaBIeHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YeIOBEKa, MPHUPOILI U
oOllecTBa, TOHMMAaHHEM MaTEeMaTUYeCKOM HayKu Kak cdepbl YeloBeUYeCKOn
NEATENbHOCTH, 3TANlOB €€ Pa3BUTHS W 3HAYUMOCTH ISl PA3BUTHUS LIMBUJIM3ALINM,
OBJIQJICHUEM SI3IKOM MATEMaTHKU M MATEMATHYECKOW KYJIbTYPOW KaK CPEICTBOM
MO3HAaHUSI MHUpPA, OBJIAJAECHHUEM MPOCTEUIIMMU HABBIKAMHU HCCIIEI0BATEIbCKOU
NEeATENbHOCTH;



6) ¢usnyeckoe BocnuTaHue, (POPMHUPOBAHHE KYJIbTYPbI 310POBbS H
3MOLMOHAJIBHOIO 0J1arOMOyYus:

TFOTOBHOCTBIO NPHUMEHATh MaTeMaTHYECKUE 3HAHUS B HMHTEPECax CBOETO
3I0pOBBS, BEIEHUS  3J0pPOBOro  oOpa3a  KHU3HU  (3I0pOBOE  IHUTAHUE,
cOamaHCHUPOBAaHHBIA PEXUM 3aHATHM U OTAbIXa, peryispHas Quandeckas
aKTUBHOCTbB), C(HOPMHUPOBAHHOCTHIO HaBbIKa pEQIIEKCUU, MPU3HAHUEM CBOETO
[paBa Ha OLIMOKY M TAaKOr'o K€ IpaBa JIPyroro 4eloBeKa;

7) 3kos10rMYecKOe BOCIINTAHME:

OpUEHTalMell Ha NPUMEHEHUE MAaTEMAaTUUYECKUX 3HAHUM I PElIeHMs 3a]1ad
B 00JIaCTM COXPaHHOCTU OKPY)KaloIIeH cpeabl, IUIAaHUPOBAHUSA TIOCTYNKOB U
OLIEHKM HX BO3MOXHBIX IIOCJIEICTBUI ISl OKpY’Kalolleld cpeabl, OCO3HAaHUEM
IJI00AJIBHOIO XapaKTepa 3KOJOrMYECKUX MPOOJIEM U MyTEN UX PELIEHUS;

8) aganTanusi K M3MEHAIMUMCS YCJIOBHAM COLMAJIBHOW M NMPHUPOAHOH
cpeabl:

TOTOBHOCTBIO K JIEWCTBUSM B YCIOBUSAX HEOIPENEIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4€pe3 MPaKTUYECKYIO ACSATEINbHOCTh, B TOM YHCIIE
YMEHUE YYUThCA y JAPYIUX JIOAEH, mpuoOpeTaTh B COBMECTHOM NESITENbHOCTH
HOBBIE 3HAHUS, HABBIKM U KOMIIETEHIIMU U3 ONBITA JIPYTUX;

HEOOXOAMMOCTBIO B (OPMHpPOBAaHMM HOBBIX 3HAHUW, B TOM 4YHCIIE
(dopMynupoBaTh UEH, TOHATHUS, TUIOTE3bI 00 0OBEKTAX U ABJICHUSIX, B TOM YHCIE
paHee HEU3BECTHBIX, OCO3HABaTh Je(QUUUTHI COOCTBEHHBIX 3HAaHUU U
KOMITIETEHTHOCTEMH, MJIaHUPOBAaTh CBOE PAa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYKD  CHUTYyallMl0, BOCHPHUHHUMATh
CTPECCOBYIO CHUTYalMI0O KaK BbBI30B, TPEOYIOIIUMU KOHTPMEpP, KOPPEKTUPOBATH
OpPUHUMAEMble PEIICHUs W JAEUCTBUSA, (POPMYIHMpPOBATH M OLEHUBATH PUCKU U
HOCIEACTBUS, (POPMUPOBATH OIBIT.

METANPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUS

Ba3oBble Jjoruueckue JelcTBUA:

e BBISIBJISITh M XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKA MAaTEMAaTHYECKUX
OOBEKTOB, MOHATHUM, OTHOLICHHM MEXIY MOHSATUAMH, (DOPMYITUPOBATH
ONpENENICHUs  TOHATHM, YCTAHABIMBATh  CYUIECTBEHHBIM  MPU3HAK
KJaccuuKaIuy, OCHOBAaHUSA JJIsi OOOOIIEHHUS U CpPaBHEHUS, KPUTEPUU
MIPOBOJUMOTO aHAIIN3A;

e BOCIpUHUMATh,  (HOpMynIHpoBaTh W  NPeoOpPa30OBLIBATH  CYXKICHUS:
YTBEpAUTEIbHbIE M OTpHUIIATENIbHBIC, C€IWHUYHBIC, YaCTHBIC U OOIIHE,
YCIIOBHBIC;



¢ BBISIBJISITh MaTEeMaTUIECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U
npoTuBopeunss B (akTaxX, JaHHBIX, HAOIIOJCHUSAX W YTBEPKIACHUSX,
npemjiaraTh ~ KPUTEPHH  JIJI1  BBISABJICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTHUBOPEUHNIL;

e ICTIATh BBIBOJBI C WCIIOJb30BAaHUEM 3aKOHOB JIOTUKH, ACHYKTUBHBIX U
WHAYKTUBHBIX YMO3aKIIFOUCHHH, YMO3aKIIFOUCHHUH 110 aHAJIOTHH;

e pa30upaTh JOKA3aTEIbCTBA MATEMATHUYECKUX YTBEPXKIACHHUH (MpsAMbIe U OT
MPOTHUBHOT0), TMPOBOJUTH CAMOCTOATEIHLHO HECJIOXKHBIE OKA3aTeIhCTBA
MaTeMaTH4YeCKUX (PaKTOB, BBICTPAWBATh aPTYMEHTAIIUIO0, MPUBOIUTH
MIPUMEPHI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBCHHBIC PACCYKICHUS;

¢ BEIOMpATh CMOCOO perieHus y4eOHOW 3ajadyu (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIIeHUs, BBIOMpaTh HauboNee MOAXOMSIIMHUA C YIETOM
CaMOCTOSITEIILHO BBIJICTICHHBIX KPUTEPHER).

ba3oBble ucciaenoBare/ibCKie AeHCTBHA:

e ICTIOJIB30BaTh BOMPOCHI KaK MCCIEIOBATEIbCKUNA WHCTPYMEHT MO3HAHUS,
dbopMynMpoBaTh BOMPOCH], (UKCHPYIONIHME MPOTHBOpPEUYUE, MpodIemy,
CaMOCTOSITETFHO YCTaHABIMBAaTh HMCKOMOE M JaHHOE, (POPMHUPOBATH
TUIIOTE3Y, apryMEHTUPOBATh CBOIO TIO3UITUIO, MHCHUE;

e IPOBOJIUTH TI0 CAMOCTOSITENIBHO COCTaBIEHHOMY IUIAHY HECJIOKHBIN
DKCIIEPUMEHT,  HEOOJBIIOE  HWCCIENOBAaHWE  TI0  YCTAHOBJICHUIO
OCOOCHHOCTEM MAaTEeMaTUYEeCKOTO0 OOBEKTa, 3aBHCHMOCTEH OOBEKTOB
MEXy COOOM;

e CAMOCTOSITENILHO (POPMYIHPOBATH OOOOIIEHUS W BBIBOABI 1O PE3yJbTaTaM
NPOBEAEHHOTO HAOJIOICHUS, UCCIIEAOBAHMS, OIICHUBATH JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BEIBOJOB U 000O0IIECHUIA;

e IPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHUE TMPOIECCa, a TakKXKe BBIABUTATh
MPENATOIO0KEHHUS O €T0 Pa3BUTHUN B HOBBIX YCJIOBHSIX.

Pabora ¢ unpopmanmueii:

¢ BBISIBJISITH  HEJIOCTATOYHOCTh M M30BITOYHOCTh HMHGOPMAIWH, JaHHBIX,
HEOOXOIUMBIX JIJIs PEIICHUS 3aa4H;

e BBIOWpaTh, AaHAIM3UPOBATH, CHUCTEMATU3UPOBATH U HHTEPIPETUPOBATH
nH(GOPMAITUIO PA3TUIHBIX BUIOB M (JOPM MIPEICTABICHHUS;

e BbIOMpaTh (opMy TMpeAcTaBieHHs HWHGOPMAIMM U  WUIIOCTPUPOBATH
pelaeMble 3a7aydl CXeMaMu, JuarpaMMaMd, HHOW Tpaukoil U ux
KOMOWHAIIUSIMU;

¢ OIIECHWBATh HAAE&KHOCTh WH(OpPMAIMU TIO KPUTEPHSAM, TPEITOKEHHBIM
YYHUTETIEM WM CPOPMYIHPOBAHHBIM CaAMOCTOSATEILHO.

KoMMyHUKaTHBHBbIC YHHBEPCAJIbHbIC Y4eOHbIC A1CHCTBHSA:



e BOCIIPUHUMATh U (POPMYIUPOBATH CYXKJIEHUS B COOTBETCTBUU C YCIIOBUSIMU
U LEIsIMH OOUIEHHUSI, SICHO, TOYHO, T'PAMOTHO BBIPAXaTh CBOK TOYKY
3pEeHMsI B YCTHBIX M TMHUCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOHIY
penieHus 3a1a4i, KOMMEHTHUPOBATh MOJYYEHHBIN PE3YNbTAaT;

eB X0/ie¢ 00CYXJIEHHUS 3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOIl TEMBI,
poOJIeMbl, peraeMon 3aJ1auu, BhICKa3bIBaTh UJICH, HAIICIICHHBIE HA TIOUCK
pEIICHMsI, COIMOCTaBJIATh CBOM CYXKIEHUS C CYXICHUAMH JIPYTUX
YYaCTHUKOB JHAJIOra, OOHAPYXKMBATh PA3IMYME W CXOJICTBO TMO3UIIMHA, B
KOppEeKTHOH popme GpopMyarpoBaTh pa3HOIIACHs, CBOU BO3PAKEHUS;

e IPEJICTABIIATH PE3YJbTAThl PEIICHUS 3a/1a4d, IKCIIEPUMEHTA, UCCIICIOBAHMSI,
MPOEKTa, CaMOCTOSITEIbHO BbIOMpaTh (opMaT BBICTYIUIEHHS C YYETOM
3a]a4 NMPe3eHTAIMU U OCOOEHHOCTEHN ayIUTOPHH;

e IOHUMATh U UCMOJb30BATh MPEUMYIIECTBA KOMAHAHON U UHIUBUIYATbHOU
paboTHI MPHU pPElICHUN YUEOHBIX MaTEeMAaTUYECKUX 3a/aY;

e IPUHUMATDH 1I€Ib COBMECTHOW JAESITEIbHOCTH, TUIAHUPOBATh OPraHHU3alUIO
COBMECTHOM paloThl, pacmpenensiTb BUAbI padOT, TOrOBapUBATHCH,
o0CyX)aaTh MPOLIECC U pe3yJbTaT paboThl, 0000IIaTh MHEHUSI HECKOIbKUX
JIIOJIEH;

e y4acCTBOBaTh B TPYNIOBBIX ¢opmax paboTel (0OCyx)aeHUs, O0OMEH
MHEHUSIMHA, MO3TOBBI€ IITYPMbl U JIPYTHUE), BBINOJIHATH CBOK YacCTh
paboThl U KOOPJUHUPOBATH CBOU JICUCTBUS C IPYTUMU WICHAMU KOMaH/IbI,
OIICHMBATh KAa4ECTBO CBOETO BKJIaJla B OOUIMU MPOIYKT IO KPUTEPUSM,
chOpMYITMPOBAHHBIM YUYaCTHUKAMHU B3aUMOICHCTBHS.

PeryasiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUA
Camoopranusanus:

e CAMOCTOSITEIBHO COCTABJISTH IUIaH, aJITOPUTM pEIIeHHs 3afauu (WM €ro
4acTh), BIOMpaATh COCO0 pelieHus ¢ y4€TOM HMEIOIIUXCS PEeCypcoB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAaTh W KOPPEKTHPOBATH
BAapUAHTHI PEIIEHUI ¢ Y4ETOM HOBOM MH(pOpPMALIUH.

CaMOKOHTPOJ/Ib, IMOLMOHAIbHBII HHTEJJIEKT:

e BJIAJIETh CIIOCOOAMU CaMOTIPOBEPKH, CAMOKOHTPOJIS MPOIecca U pe3ysbTaTa
pelieHuss MaTeMaTUYeCKOU 3a1auu;

e IPEJIBUICTh TPYAHOCTH, KOTOPHIE MOT'YT BOSHUKHYThH MPHU PEIICHUU 3aJa4H,
BHOCUTH KOPPEKTUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTENHCTB,
HaWJEHHBIX OIMIMOOK, BBISIBICHHBIX TPYTHOCTEH;

* OLICHUBATh COOTBETCTBHE PE3yJbTaTa AEATEIbHOCTH MOCTABICHHOW LENH U
YCJIOBUSIM, OOBSCHSTH NMPUYUHBI JOCTHXKCHUS WIM HEAOCTHXKCHUS IIEJIH,
HAXOJUTh OIIUOKY, JaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

NPEJAMETHBIE PE3YJIBTATBI



K kxoHmy oOydenmss B 7 KJacce OOYYAIOIIMICS IOJYYHT CICTYIOIIUE
pEeAMETHBIE PE3YIbTATHI:

Yucia 1 BBIYMCICHUSA

BreinonHaTh, coueTas YCTHbIE U MHUChbMEHHBIE TMPUEMBI, apuDMETHUYECKUE
JNENUCTBUS C PallMOHAIBHBIMU YUCIIAMMU.

HaxoauTh 3HaueHUs YHUCIOBBIX BBIPAKEHHUM, MPUMEHSITh pPa3HOOOpa3HbIC
crocoObl ¥ MPUEMBI BHIYUCIICHUS 3HAYEHUN NPOOHBIX BBIPAXKEHUU, COACpPIKAIIUX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOU.

[lepexomuth oT omHOW (HOPMBI 3amUCH Yucend K Apyrod (mpeoOpa3oBhIBaTh
JECATUIHYIO JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCATHYHYIO, B
YaCTHOCTH B O€CKOHEUHYIO JCCATUYHYIO IPOOD).

CpaBHUBATh M YIIOPSI0YMBATH PAIlMOHAIILHBIE YHUCTIA.

OKpyrisTh yucia.

BbINOAHATS TPUKUIIKY U OLIEHKY pPe3yJIbTaTa BIYMCICHUH, OIEHKY 3HAUYCHUM
YUCJIOBBIX BBIpaXXCHUM. BBIMOMHATL ACHCTBUS CO CTENEHSIMU C HATypajlbHBIMU
MOKa3aTEISIMH.

[IpuMeHsAT,  MpU3HAKK ~ JACIMMOCTH,  Pa3JIOKEHUE HAa  MHOXKHTEIH
HATypaJIbHBIX YUCET.

Pemiath mpakTUKO-OPMEHTUPOBAHHBIC 3aJ]a4M, CBS3aHHBIE C OTHOIIECHUEM
BEJIUYMH, MPOMOPIMOHAILHOCTRIO BEJIIMYUH, TMPOIEHTAMHU, HWHTEPIPETUPOBATH
pe3yabTaThl pelIeHUs 3a7ad ¢ y4€TOM OTpaHUYEHUM, CBSI3aHHBIX CO CBOWCTBAMU
paccMaTpuUBaeMbIX OOBEKTOB.

AJuire0OpanvecKkue BbIPaKeHUs!

Hcnonb3oBaTh anreOpandecKkyr0 TEPMUHOJIOTHIO U CUMBOJIMKY, MPUMEHSTH
e€ B MpoIeccCe OCBOCHHUS Y4eOHOT0 MaTepuara.

HaxoauTth 3HaueHuss OYKBEHHBIX BBIPAXEHUN MNpU 3aJaHHBIX 3HAYCHUSIX
epEeMEHHBIX.

BoimonusaTe mpeoOpa3oBaHUS  1EJIOT0  BBIPAXKEHUS B MHOTOWIEH
IPUBEICHUEM TIOJJOOHBIX CIIAara€MbIX, PACKPBITHEM CKOOOK.

BrinonHAT yMHOXKEHHE OJIHOWIEHA Ha MHOIOWIEH M MHOroudjieHa Ha
MHOTOYJIEH, TPUMEHSATH (DOPMYJIIBI KBaJpaTa CyMMBI M KBaJipaTa pa3HOCTH.

OcCymecTBIATh Pa3iOKEHUE MHOIOWICHOB HA MHOMHUTEIHU C IOMOIIbIO
BBIHECEHHUS] 32 CKOOKM OOIEro MHOXUTENS, TPYNIUPOBKU  Cllaraembix,
npuMeHeHUs (HOPMYJT COKPAIIEHHOTO YMHOKEHUS.

[IpumensTh npeodpa3oBaHUsI MHOTOWICHOB /IS PEUICHUS! Pa3IMYHbIX 3a7a4
U3 MaTEMaTUKHU, CMEXHBIX PEIMETOB, U3 PEATbHON MPAKTHUKHU.

Hcnonb3oBaTh CBOWMCTBA CTENEHEM C HATYPAIbHBIMU ITOKA3aTEISIMHU IS
npeoOpa3oBaHys BBIPAKCHUIM.

YpaBHeHUs U HEPABEHCTBA



Pemrate nuHeENHBIE ypaBHEHUs C OOHOW INEPEMEHHOW, NPUMEHSAA NpaBUia
nepexo/ia OT UCXOMHOIO YPAaBHEHUS K PaBHOCWIBHOMY eMmy. IIpoBepsTsh, sBisercs
JIM YUCJIO KOPHEM YPaBHEHMUS.

[TpumensaTe rpaduyeckre METObI IPU PEIICHUU JIMHEWHBIX YPaBHEHUHN U HX
CUCTEM.

[TonOupaTe mnpuMepsl Map 4YUCEN, SBISIIOUIMXCS PEIIEHHEM JMUHEWHOIo
YPaBHEHHUS C IBYMS IEPEMEHHBIMH.

CtpouTh B KOOPJIMHATHOW IIOCKOCTH TpadUK JIMHEHHOTO YpaBHEHUS C
JIBYMsSl TEPEMEHHBIMU, NOJbB3YySACh TIpaUKOM, NPHUBOJIUTH MPUMEPHI PELIEHUS
YPaBHEHHSI.

Pemiats cructemsl IBYX JIMHENHBIX YPAaBHEHUW C IBYMsI [IEPEMEHHBIMH, B TOM
9HCIIe TPaPUIECKH.

CocraBnaTe M pemiaTe JIMHEMHOE YPaBHEHHE WA CUCTEMY JIMHEHHBIX
YPAaBHEHHM T1I0 YCIOBHUIO 3aJayd, WHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 33/1a4i MOJTYyYECHHBIA PE3yJIbTarT.

DOyHKUNHA

N300paxath HA KOOPAMHATHOW MPSAMOI TOYKH, COOTBETCTBYIOIIHME 33JaHHBIM
KOOpJAMHATaM, JIy4d, OTPE3KH, NHTEPBAJIbI, 3aIIMChIBATh YHCIIOBBIEC IPOMEKYTKH Ha
anredpandecKkoM Si3bIKe.

OTMeuaTh B KOOPJAMHATHOW IUIOCKOCTH TOYKH IO 3aJaHHBIM KOOpAMHATam,
CTpOUTh Ipaduku TMHEHHBIX QyHKUMUNA. CTpouTh rpaduk GyHKIUU Y = |X|.

OnuceiBaTh € MOMOIIbIO (YHKUMKA HW3BECTHBIE 3aBUCUMOCTH MEXY
BEJIMYMHAMU: CKOpPOCTb, BPEMS, pPACCTOSHME, I1I€HA, KOJIMYECTBO, CTOMMOCTS,
NPOU3BOAUTEIHHOCTD, BpeMsl, 00bEM pabOTHI.

Haxonute 3HaueHne QyHKIMH MO 3HAYEHUIO €€ apryMEeHTa.

[Tonumate rpaduyeckuid cnocod MpeACTaBICHHUS W aHalu3a WHGOpMaIWH,
U3BJIEKATh U UHTEPIPETUPOBATH MH(GOPMAIINIO U3 TPAPUKOB peaTbHBIX MPOIIECCOB
Y 3aBUCHMOCTEM.

K koHiy oOyuenuss B 8 kJiacce OOyYaromMiiCsi TMOTYYHUT CIEAYIOIIUE
PEAMETHBIE PE3YIbTATHI:

Yucia 1 BHIYMCIEHUA

Hcnonp30BaTh HaydajgbHBIE MPEIACTABICHHUS O MHOXKECTBE JEHCTBUTEIBHBIX
YuCcell JUIsl CPAaBHEHUS, OKPYTJICHUSI U BBIUMUCIECHUHM, N300paxaTh JI€UCTBUTEIIbHbBIE
yycia TOYKaMy Ha KOOPAUHATHOW MPSMOM.

[IpumenaTy noHsATHE apU(pMETHUYECKOro KBaJpaTHOTO KOPHs, HaXOAWUThb
KBaJIpaTHbIE KOPHHU, UCIOJIb3Ysl MPU HEOOXOAMMOCTU KaJIbKYJATOP, BBINOIHATH
npeoOpa3oBaHusl BBIPAKEHUM, COJEpKAIIUX KBAJApPaTHbIE KOPHHU, HCIONb3Ys
CBOMCTBA KOPHEM.



Hcnonb30BaTh 3anucy OONBIIMX W MajbIX YUCEN C MOMOLIBIO JE€CATUYHBIX
npoOeii u creneneit uucia 10.

AJiredOpanveckne BbIpaKeHUs

[IpuMeHATP TOHATHE CTENEHW C LEIbIM IIOKA3aTelIeM, BBIIOJIHATH
npeoOpazoBaHus BRIPAKEHUM, COIEPIKAIINX CTEIEHH C LENbIM MOKa3aTelleM.

BbINONHATE TOXKIECTBEHHbIE MPe0oOpa30BaHUs PALMOHAIBHBIX BBIPAXKEHUI
Ha OCHOBE IPaBWJI ICUCTBUI HAaJl MHOTOWICHAMH U aJIreOpanyecKUMM IPOOSIMH.

PacknanpiBaTh KBaIpaTHBIA TPEXWICH HA MHOKUTEIH.

[IpumeHsaTh npeodpa3oBaHMs BEIPAXKEHUM JI pELIEHUS Pa3JIMYHBIX 3a7a4 U3
MaTE€MaTUKH, CMEKHBIX MIPEAMETOB, U3 PEATbHON MPAKTUKU.

YpaBHeHUs U HEPABEHCTBA

PemaTp nuHelHbIE, KBaJpaTHbIE YPABHEHUS W palMOHAIbHBIE YpaBHEHUS,
CBOJISIIIMECS K HUM, CUCTEMBI IBYX YPABHEHUH C ABYMsI IEPEMEHHBIMU.

[IpoBoauTh MpoCTENIINE UCCIIEA0BAHUA YPABHEHUN U CUCTEM yYpaBHEHUH, B
TOM YHUCJE C IPUMEHEHUEM rpaduyuecKuX MpecTaBieHuid (yCTaHaBIMBaTh, UMEET
JY YpaBHEHUE WM CHCTEMA yYpaBHEHUH pPELIEHUs, €CIU HMEET, TO CKOJIBKO, U
nmpouee).

[lepexoauTh OT clioBeCHON (OPMYIMPOBKHU 3ajayu K €€ anreOpamveckoit
MOJIEIM C TIOMOIIBIO COCTaBJICHHS YPABHEHUS WM CHUCTEMBl YpaBHEHUH,
UHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 33aJa4y MOJIYUEHHBIH PE3YJIbTaT.

[IpuMeHsATh CBOMCTBAa YKCIIOBBIX HEPABEHCTB JUIsl CpPAaBHEHHUA, OLICHKH,
peliarh JIMHEeWHbIE HEpaBEHCTBA C OJHOM NMEPEeMEHHOM M MX CHUCTEMBI, J1aBaTh
rpadUyecKky0 WIUIIOCTPALMI0 MHOXECTBA PpEHICHUH HEpaBeHCTBA, CHUCTEMbI
HEPABEHCTB.

DOyHKUUHA

[ToHumaTh U HUCMONB30BATh (PYHKIIMOHAJIbHBIE TOHSATUS U A3BIK (TEPMMHBI,
CUMBOJIMYECKHE OO003HAUEHMS), ONPEIECNATh 3HAYEHHE (PYHKIUM O 3HAYCHUIO
aprymeHTa, OlpeaensaTh CBOMCTBA PYHKIMU 1O €€ rpadukKy.

Crpoutb rpaduku d7eMeHTapHbIX QYHKLINNA BUJIA:

y =k/x, y =x2, y = x3,y = x|, y = VX, onucsIBaTh CBOIiCTBA UMCIIOBOI
dbyukuu 1o e€ rpaduky.

K koHmy oOyuenuss B 9 kJiacce oOydYaromuiicss MOTYYHUT CIEAYIOIINE
IpeIMETHbIE PE3YyJIbTaThI:

Yucaa v BLIYMCICHUS

CpaBHUBATH U YNOPSJOUYUBATh PALIMOHAIIBHBIEC U UPPAllMOHAIbHBIE YHCIIA.

BoInonHATh  apu(METHUYECKUE JEUCTBUS C palUMOHAIBHBIMUA YHUCIAMU,
coyeras YCTHbIE M NUCHbMEHHbBIE TMPUEMBI, BBINOJHATH BBIYHCIECHUS C
UPPALMOHAIBHBIMU YUCIAMMU.



Haxomute 3HaueHWsT CTENEHEW C UENbIMH IIOKA3aTelsIMA M KOpPHEH,
BBIYNCIIATH 3HAYEHHUS] YUCIIOBBIX BBIPAXKECHUM.

OKpyriare JNEUCTBUTEIbHBIE YMCIIA, BBINOJHATH MPUKUJIKY pe3yJibTara
BBIUNCIICHUH, OLIEHKY YUCJIOBBIX BBIPAKCHUMU.

YpaBHeHHs] 1 HEPABEHCTBA

Pemiate nuHENHBIE U KBaJpaTHBIC YpaBHEHUS, YPaBHEHMS, CBOISIIUECS K
HUM, TIPOCTEHIINE IPOOHO-PAIIMOHATIEHBIE YPAaBHEHUS.

Pemate cucrempl OBYX JIMHEMHBIX YPAaBHEHHU C JABYMsI NEPEMEHHBIMU H
CHCTEMBI JBYX YPABHEHUH, B KOTOPBIX OJJHO YPABHEHUE HE SIBIISIETCA JINHEUHBIM.

Pemiath TeKCTOBBIE 3ajayu  aJreOpauvdeckKuM CIOCOOOM C  MOMOIIBIO
COCTaBJICHUS YPABHEHUS UJIM CUCTEMBI JIBYX YPABHEHHUM C IByMsI IEPEMEHHBIMH.

[IpoBOaUTE MpoOCTENIINE UCCIEIOBAHUS YPABHEHUM M CUCTEM YpPAaBHEHWH, B
TOM YHCJI€ C TPUMEHEHHEM TpauuecKux MpeacTaBieHuil (yCTaHABIUBATh, UMEET
JM ypaBHEHUE WM CUCTEMA YPABHEHUW PEUICHHUS, €CJIIM UMEET, TO CKOJbKO, U
npoyee).

PemaTte nuHelHbIE HEpPaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, HM300pakaTh
pELICHUE HEPABEHCTB HA YUCIOBOW MPSMOMW, 3aMMUCHIBATH PEUICHUE C MOMOIIBIO
CHMBOJIOB.

Pematp  cucTEMBI  JIMHEHWHBIX  HEPABEHCTB, CHUCTEMBl  HEPABEHCTB,
BKJIFOYAIONINE KBaJIpaTHOE HEPABEHCTBO, HW300paXkaTh PpEHICHUE CHUCTEMBI
HEPABEHCTB HA YMCJIOBOW MPSIMOM, 3aMKUCHIBATH PEIIEHUE C TOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEUICHUH PA3JIMYHbBIX 3a/a4.

DyHKUNHA

PacmioznaBath (yHKIME W3y4eHHBIX BHIOB. [loKa3pBaTh CXeMaTHYECKU

pacroyioKeHNEe Ha KOOPJIMHATHOM TUIOCKOCTH TpadukoB QyHKIUN BUaa: y = kx, y
=kx+b y=kix,y=ax2 + bx + ¢, y = x3, y =x, y = |x|, B 3aBucumMocTH OT
3HauYeHUN KOA()PUIIMEHTOB, OMUCHIBATH CBOMCTBA (DYHKITHIA.

Crpouth u u3o0paxkaTh CXxeMaTH4YeCKH rpaduKu KBaJApaTUUYHBIX (DYHKIUH,
OIKCHIBAaTh CBOMCTBA KBAIPATHUHBIX (DYHKIIHH 1O UX TpaduKam.

Pacnio3naBaTh KBaAgpaTUyHyr0 (QyHKIHIO 1O (HOpMyJie, TPUBOIAUTH MPUMEPHI
KBaIpaTUYHBIX (YHKUUNA U3 peaTbHOU KU3HU, PU3UKHU, TEOMETPUH.

YucaoBbie MOCI€0BATEIbHOCTH U IPOrPeccHn

PacniosnaBaTh apu(METHUECKYI0 U TEOMETPUYECKYIO TMPOrpeccur Npu
pa3HBIX Ccrocobax 3aaHusl.

BbINONHATS  BBIYMCIEHHMST C€  MCHOJIb30BaHMEM (OpPMYJT n-ro  4jieHa
apu(PpMETHIECKON 1 TeOMETPUUECKON MPOrPECCHil, CYMMBI TIEPBBIX N YJICHOB.

N300paxaTh 4YIE€HBl MOCIEIOBATEIbHOCTH TOYKAMU Ha KOOpPAWHATHOU
IUIOCKOCTH.



Pematp 3amaum, CBSI3aHHBIE C YMCJIOBBIMU IOCIEAOBATEIBHOCTSIMH, B TOM
YHCIIE€ 3a/1a4M U3 PEAbHOM >KM3HU (C UCIOJNIb30BAHUEM KAJIbKYJIATOPA, HU(POBBIX
TEXHOJIOTUH).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoanuyecrBo yacos DJIEeKTPOHHBIE
HaumeHoBaHHe pa3aesioB H TeM nudgpoBbie
Ne ni/m P Konrpoabusie | Ilpakrnyeckue (1upp )
NMPOrpamMMblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThbI
pecypchl
| Yucna u BeIUUCIICHUS. PalnoHaibHbIe 75 1 bubmuoreka [JOK
qucia https://m.edsoo.ru/7f415b90
bu6nunorexa LIOK
2 Anrebpanyeckue BbIPAXEHUS 27 1 hitps://m.edsoo.rw/7E415590
bu6mmoreka [IOK
2 1
3 ¥ PpaBHEHIA 1 HEpABeHCTBa 0 https://m.edsoo.ru/7£415b90
bubnunorexa LIOK
4 Koopuraret u rpaguin. Oyniuun 24 ! https://m.eds00.ru/7f415b90
bu6nmorexa [IOK
IT 1
> OBTOpEHHE It 0G0bwente 6 https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 5 0




8 KUIIACC

KoauuecTBo yacoB DJIeKTPOHHBIE
HaunmeHnoBaHMe pa3/iesioB U TeM undposbie
Ne n/m P Konrpoabubie | IlpakTnyeckue (mudpp )
NMPOrpamMMmbl Bcero o0pa3oBaTe/bHbIE
padoTbI padoThI
pecypchbl
but6mmoreka [JOK
1 4 K 15
ucia u Beruucienus. KaapaTHsie KopHU hitps://m.cdsoo.ru/7f417af8
) Yucna u Berarciieans. CTEneHb ¢ MeNIbIM 7 bubmuorexa [IOK
IoKa3arejieM https://m.edsoo.ru/7f417af8
3 AnrebpanuecKue BhIPaXKEHHUS. 5 ] bubmmorexa LIOK
KBanpatHblii TpEXUIIeH https://m.edsoo.ru/7f417at8
4 AnrebpanyecKue BHIPaXKECHUSI. 15 | bubnmorexa LIOK
Anrebpanyeckas ApoOb https://m.edsoo.ru/7f417af8
5 VYpaBHenust u HepaBeHcTBa. KBaapaTHele 15 | bubnnorexa [IOK
YpaBHEHUA https://m.edsoo.ru/7f417af8
6 VYpaBHenus u HepaBeHCTBA. CUCTEMBI 13 bubnnoreka [JOK
YpaBHEHUI https://m.edsoo.ru/7f417af8
bu6nuorexa LIOK
7 Y .H 12 1
paBHEHUS U HepaBeHCTBa. HepaBeHcTBa hitps://m.cdsoo.ru/7f417af8
bu6mmoreka [IOK
) .
8 YHKIH. OCHOBHBIC IOHATH > https://m.edsoo.ru/7f417af8
bubmuorexa [IOK
9 o 4 9
YHKUMH. HHCIIOBBIC YHKILH https://m.edsoo.ru/7f417af8
bu6nunorexa [IOK
10 IT 6006 6 2
OBTOPCHHE H ODODIICHHC https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0




9 KIIACC

KonunuecTBo yacos DJIeKTPOHHBIE
HaumeHnoBaHue pa3/iesioB U TeM undposbie
Ne n/m P Konrpoabubie | IlpakTuyeckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTbI padoThI
pecypchbl
| Uucna u Beruucienus. J{eficTBUTENbHbIE 9 bubnmoreka [JOK
quciia https://m.edsoo.ru/7f419d08
) YpaBHEHUS U HEPABEHCTBA. Y PABHEHUSA C 14 | bubnnoreka [IOK
OJIHOM EPEMEHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CHCTEMBI 14 | bubnmoreka [JOK
ypaBHEHUH https://m.edsoo.ru/7f419d08
bubmuorexa [IOK
.H 1 1
4 VYpaBHenust u HepaBeHcTBa. HepaBeHcTBa 6 hitps://m.edsoo.ru/7f419d08
bubmuorexa [IOK
16 1
> byt https://m.edsoo.ru/7£419d08
bu6mmorexa [IOK
1 1
6 YucnoBsle NOCIEA0BATEILHOCTH 5 hitps//m.edsoo.ru/7f419d08
7 [ToBTOpenue, 0000IICHNE, CUCTEMATU3ALIUS 18 | bu6mmoreka [IOK
3HAaHUHU https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0




IHOYPOYHOE IINIAHUPOBAHHUE

7 KIIACC
Konn4yecTBo yacos DJIEKTPOHHBIE
Ne ara udposbie
n/n Tewa ypora Bcero Kontpoabusie | Ipakririeckite fllsyqennﬂ :)Iﬁs;gonaTeanue
padoTsI padoThI pecypesI
1 [lonsiTue panroHanbHOIO YKcCIa 1
Apudpmernueckue
2 e CTBHSI(CIIOKEHHUE) C 1
palMoHaIbHBIMU YUCIIAMHU
ApupmeTrnueckue 1eHCTBHS
3 (BBIUMTAHKE) C pallMOHALHBIMH 1
qHUCIAMU
ApubmMernueckue T1eHCTBUS
4 (YMHO€HHS) C palluOHAILHBIMU 1
YHCIaMH
5 Apudpmerrueckue 1eHCTBUA |
(neneHus)c pallMOHAIBLHBIMH YHCIAMU
6 ApudmeTrueckue NeHCTBUS C |
palroHaTbHBIMHU YHCIAMH
7 CpaBHeHuE pallMOHAIBHBIX YHCET 1
g VYnopsinounBaHue paloOHAIbHBIX 1
qrcen
9 CpaBHeHue, ynopsijouuBaHue |
palMOHATIBHBIX YHCEI
10 CreneHb ¢ HATYPAITBHBIM | bubnmnoreka [JOK

IIOKa3aTcjiIeM

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




1 CreneHsb ¢ HaTypajabHBIM bubnnorexa [IOK
nokasatesnem.CBONCTBA. https://m.edsoo.ru/7f421382
12 Pemenne 3amau.Crenens ¢ bubmuorexa [IOK
HaTypaJbHBIM IIOKa3aTejIemM https://m.edsoo.ru/7f42154e
13 Crenenb ¢ HATYpaJIbHBIM bubnuorexa [IOK
IoKa3arejieM https://m.edsoo.ru/7f4218be
14 CreneHb ¢ HaTypajIbHBIM
MoKaszaTesiemM
15 Pemienrie oCHOBHBIX 3a/1a4 Ha IPOOHU
16 Pemenne 0CHOBHBIX 3a1a4 NPOLICHTHI
17 Pemienne ocHOBHBIX 3a/1a4 MPOIICHTHI
U3 pEeAIbHOM IIPAKTUKU
18 Pemenne ocHOBHBIX 3a/1a4 Ha IpoowH,
MIPOLICHTHI U3 PEaIbHOM MPAKTUKU
19 [Ipu3Haku AeMUMOCTH, Pa3I0KEHUS
Ha MHOXXHUTEJIA HaTypaJIbHbBIX YHCEI
20 [Ipu3Haku neIUMOCTH, PA3I0KEHUS
Ha MHO>XMTEJIM HaTypaJIbHbIX YUCET
21 PeanbHble 3aBUCHUMOCTH.
2 [Ipsmas u oOpaTHas
MPONOPIMOHAIIBHOCTH
3 Peanbubie 3aBucumoctu. [psimast u
oOpaTtHas MpONOPIHUOHATHFHOCTH
24 Peanbubie 3aBucumoctu. [psamas u
o0OpaTHasi MPOMOPIHOHATHHOCTH
)5 KoHTposnbHas paboTa mo teme

"PamnnonansHpie yncia"




bubnuorexa [IOK

26 byKBerHbIe BhIpasieHts https://m.edsoo.ru/7f41feec
27 Dopmyisl
28 Dopmyisl
29 [Iepemennsle. JlonycTrMble 3HAUEHUS
MIEPEMEHHBIX
30 [IpeoOpa3oBanne OyKBEHHBIX bubnmorexa LIOK
BBIPAXKEHUI https://m.edsoo.ru/7f41fafa
31 [IpeoOpa3oBanue OyKBEHHBIX bubnnorexa [IOK
BBIPKCHHM, PACKPBITHE CKOOOK https://m.edsoo.ru/7f41fd70
[IpeoOpazoBanmne OyKBEHHBIX
32 BBIPAXEHUM, paCKPBITHE CKOOOK 1
MpUBEICHNE TTOJOOHBIX ClIaraeMbIX
[IpeobpazoBanre OyKBEHHBIX
33 BBIpAXXEHH, pacKpbITHE CKOOOK U
IpUBEIEHNE OJOOHBIX CIaraeMbIX
34 CBolicTBa CTENIEHU C HATYPAJIbHBIM bubnnorexa [IOK
IoKa3aTeJIeEM https://m.edsoo.ru/7f421382
35 CBolicTBa CTENEHU C HATYpPaJIbHBIM bubnmoreka [JOK
IOKa3aTeyieM https://m.edsoo.ru/7f42154e
36 CBoiicTBa CTENEHU C HATYpaIbHBIM bubnuorexa [IOK
IOKa3aTeyieM https://m.edsoo.ru/7f4218be
bubnnoreka [JOK
37 Muoroieret https://m.edso:)l.ru/7f42276e
bubmmorexa [IOK
38 Murororrerb: https://m.edsogru/7f422930
39 Ciio’keHue, BBIUUTAaHUE, YMHOKEHUE bubmuorexa [IOK

MHOI'O4YJICHOB

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




bubnuorexa [IOK

40 CAOKCHHE MHOTOWICHOB https://m.edsoo.ru/7f422cc8
41 Brruntanue MHOTOWIEHOB bubmorexa LOK
https://m.edsoo.ru/7f422fca
bubnmoreka [JOK
42 ¥ MHOMKCHIE MHOTOMICHOR https://m.edsogru/7f423182
43 DopMyITBI COKpPAIIEHHOTO bubnmoreka [JOK
YMHOXEHHUS https://m.edsoo.ru/7f42432a
44 DopMyIIBI COKPALIEHHOTO bubnmoreka LIOK
YMHOXeHHUS (a+B)2 https://m.edsoo.ru/7f42464a
45 DopMyITBI COKPAIIEHHOTO bubnmoreka [JOK
YMHOKEHHSI (a-B)2 https://m.edsoo.ru/7f424¢c12
46 DopMyIIBI COKPALIEHHOTO bu6nuorexa [IOK
YMHOXXEHHUS IIPH PEIIEHNUH 33024 https://m.edsoo.ru/7f424fd2
A7 Pemenue 3agau.®opmynbl bubmmorexa LIOK
COKPAIIEHHOTO YMHOKEHHUS https://m.edsoo.ru/7f4251d0
43 PaznokeHre MHOTOYJICHOB Ha bubnuorexa [IOK
MHOXHTEIN https://m.edsoo.ru/7f423312
Hcnonb3oBanue (hopmyIibl 11
49 pasinoKeHuu MH(?;oIt)mzHOB HI;H bubmorexa LIOK
https://m.edsoo.ru/7f4237fe
MHOXHTEIN
50 PaznoxkeHre MHOTOUYJICHOB Ha bu6mmoreka [IOK
MHOXHTEIN https://m.edsoo.ru/7f4239de
51 Pa3noxeHre MHOro4I€eHOB Ha
MHOXHTEIN
57 Kontponsnas pabota o teme
"AnreOpanyeckue BbIpaxkeHus"
53 YpaBHeHue, npaBuiia




npeoOpa3oBaHusl ypaBHEHUS,
PaBHOCWJIBHOCTb YPaBHEHUH

JInHeitHoe ypaBHEHHUE C OJJHOM

54 -
NEPEMEHHON
. . bubmuorexa [IOK
55 Peuienne nuHelHbIX ypaBHEHUN
https://m.edsoo.ru/7f420482
JIuHeitHoe ypaBHEHHE C OJJHOU
56 NEPEMEHHOM, pelIeHNne TMHEHHBIX
ypaBHEHUNI
57 Pemenue 3aga4 ¢ momoInbro bubmuorexa [IOK
YpaBHEHUH https://m.edsoo.ru/7f42064e
53 Pernienue 3a7a4 ¢ moMoIs10 bubmuorexa [IOK
ypaBHEHUH.cocTaBlieHHE HopMyn https://m.edsoo.ru/7f420806
59 Pemenue 3a1a4 ¢ momMoIs0 bu6mmoreka [IOK
ypaBHEHUI https://m.edsoo.ru/7f4209a0
60 Permienue 3a7a4 ¢ moMoIso bubnuorexa [IOK
YpaBHEHUI https://m.edsoo.ru/7f420e6e
61 JIuneliHoe ypaBHEHHUE C IBYMS bubnnorexa [IOK
IIEPEMEHHBIMU https://m.edsoo.ru/7f427c32
& JIuHeitHoe ypaBHEHUE C IBYMsI bubnnorexa [JOK
NEepEeMEHHBIMH U €T0 rpaduk https://m.edsoo.ru/7f427e8a
63 Cucrema 1ByX JTUHEHHBIX YPaBHEHHUN bubnnorexa [IOK
C IByMs IIEPEMEHHBIMU https://m.edsoo.ru/7f42836¢
64 Pemenue cucreM AByX TMHEHHBIX
YpaBHEHUH C IByMs IEPEMEHHBIMU
65 Cucrema 1ByX JTUHEHHBIX YpaBHEHUN
C IByMs IIEPEMEHHBIMH
66 Cucrema AByX JTUHEHHBIX YpaBHEHHUN




C ABYMs IIEPCMCHHBIMHA

67 Pemenue cucrem ypaBHEeHUIT bubamorexa [OK
https://m.edsoo.ru/7f4284de
68 Pemenue cucrem ypaBHEHUI bubnnorexa [IOK
CHocOo0OM IMOJICTAHOBKH https://m.edsoo.ru/7f42865a
69 Pewenue cucrem ypaBHEeHUN bubnmoreka [JOK
CIOCOOOM CITOKEHUS https://m.edsoo.ru/7f4287d6
70 Pemenue cucrem ypaBHEHUI €
MOMOIIIBIO OCTPOCHHS Ipaduka
71 Pemenue cucteM ypaBHEHUM
7 KonTponbhas paborta o teme bu6mmorexa [IOK
"JIuneitHple ypaBHEHUS" https://m.edsoo.ru/7f421044
73 KoopaunaTa Touku Ha npsmoi bubamorera OK
https://m.edsoo.ru/7f41de76
74 HucnoBsle MPOMEKYTKH bubamorexa [OK
https://m.edsoo.ru/7f41dff2
75 UYucnoBble IPOMEKYTKH
76 Paccrosinue Muexq[y ,I(BB/'MSI TOYKaMu
KOOPAMHATHOMN MpsSMOit
77 Paccrosinue mexay AByMs TOUKaMU
KOOpPJMHATHOU IIPSIMOI
73 [IpssMoyronbHas cucTeMa KOOpAUHAT bubnnorexa [IOK
Ha IUIOCKOCTHA https://m.edsoo.ru/7f41el6e
79 [IpsimoyronbHast cucreMa KoopJAuHAT bubmmoreka [IOK
Ha IIOCKOCTH https://m.edsoo.ru/7f41e42a
20 [Ipumepsl rpaduKoB, 3a1aHHBIX bubnnorexa [IOK
dbopmynamu https://m.edsoo.ru/7f41e8a8
81 [TocTpoenue rpadmkoB, 3aJaHHBIX bubmuorexa [IOK




dbopmynamu

https://m.edsoo.ru/7f41ed80

82

[Ipumeps! rpadukoB, 3a1aHHBIX

bopmymamu
23 Urenue rpaukoB peansbHbIX bu6nmoreka [IOK
3aBUCUMOCTEN https://m.edsoo.ru/7f41ea24
84 Urenue rpadukoB peabHbIX
3aBUCUMOCTEN
bubmuorexa [IOK
I1
85 OHATHE DYHKIIN https://m.edsoo.ru/7f41ef06
86 I'paduk GyHKIIAHA
N . bubnuorexa [IOK
87 CBoficra (ymicuuit https://m_edsoo.ru/7f41f078
. . bubmuorexa [IOK
88 Crotictsa dynicimit https://m.edsoo.ru/7f41f1fe
bu6nmorexa [IOK
8 Jluneii
? MHEHHAA GyHKIIA https://m.edsoo.ru/7f427282
. bubnmoreka [JOK
20 Juneiinaz dyniums https://m_edsoo.ru/7427412
01 [locTpoenue rpaduka JInHEHHON bubnnorexa [IOK
byHKIIIH https://m.edsoo.ru/7f426d1e
9 [loctpoenue rpaduxa ruHeRHOM
G yHKIIH
93 I'padux pynkuum y =[x|
94 I'paduk pynkuum y =x|
KonTponbhas pabora o teme
95 "Koopnunats! u rpaduku. Oynkuun" bubnmorexa [IOK

/ Beepoccuiickast mpoBepoyuHas
pabora

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




96 Hrorosas koHTponbHas padoTa / | bu6mmoreka [IOK
Bcepoccuiickas mpoBepoyHas pabota https://m.edsoo.ru/7f429c6¢
[ToBTOpEHNE OCHOBHBIX IMOHSATHI H

97 METOJIOB Kypca 7 Kiacca, 00001IeHre 1
3HAHUU
[ToBTOpEHNE OCHOBHBIX MOHITUH U

98 METOIOB Kypca 7 Kiacca, 00001eHue 1 bubmaorexa LIOK

HU P ’ - https://m.edsoo.ru/7f429£32
3HAHUI
[ToBTOpEHNE OCHOBHBIX MOHSATHI U
99 METONOB Kypca 7 Kiacca, 00001IeHue 1 Bubmaorexa ITOK
H\, P ’ B https://m.edsoo.ru/7f42a0e0
3HAHUUI
[ToBTOpEHNE OCHOBHBIX IMOHSATHI U

100 METOJIOB Kypca 7 Kiacca, 00001eH1e 1
3HAHUH
[ToBTOpEHNME OCHOBHBIX MOHITHH U

101 METOJIOB Kypca 7 Kiracca, 00001eHne 1 bubnmorexa HOK

HU yp ’ t https://m.edsoo.ru/7f42a27a
3HAHUI
[ToBTOpEHNE OCHOBHBIX MOHATUN U
102 METONOB Kypca 7 Kiacca, 00001IeHue 1 bubmaorexa LIOK
HOB 3P > ORI hitps://m.edsoo.ru/7f42a900
3HAHUI
OBLIEE KOJIMYECTBO YACOB I10 02

[NPOI'PAMME




8 KUIIACC

KoanuectBo yacoB DJIeKTPOHHbIE
JI:?H Tema ypoka Bcero Konrpoarueie | Ipakruteckue fl[:;:el-ll/lﬂ 3gligz§:fenbnme
padoTbI padoTbI pecypehI
1 KBanpatHbiii KOpeHb U3 UHCIIa 1 bubmorexa IOK
https://m.edsoo.ru/7f42d452
bubnuotexa [IOK
2 [Tonsitre 06 MppaMOHATEHOM YHUCIIC 1 https://m.edsogru/7f4ZGaaa
3 JlecsaTuHbIE TPUOTUKECHUS |
MPPALMOHATIBHBIX YUCE
4 JlecsaTUYHBIC PUOTKEHUS !
HPPALMOHATIBHBIX YUCET
5 JlericTBUTENbHBIE YUCTA 1
CpaBHeHME IEHCTBUTEIIBHBIX YUCEI 1
CpaBHEHHE IEUCTBUTEIBHBIX YHUCET 1
g Apudmernueckuii KBaapaTHBIH |
KOpEHb
9 VYpaBHeHue BUAa X* = a 1
10 CaoiicTBa apupmeTnuecKkux | bubnnoreka [JOK
KBaJPaTHBIX KOPHEU https://m.edsoo.ru/7f42d862
1 CoiicTBa apudmeTnyeckux | bubnuorexa [IOK
KBaJIpaTHBIX KOPHEH https://m.edsoo.ru/7f42d862
[IpeoOpa3zoBaHme YUCTOBBIX
12 BBIPAKECHUM, COLEPIKALINX 1 bubmmorexa [IOK
https://m.edsoo.ru/7t42dd26
KBaJpaTHbIE KOPHU
13 [IpeoOpazoBaHUe YUCITOBBIX 1 bubmuorexa [[OK




BLIpa)KeHHfI, CoJACprKaux
KBaaApaTHBIC KOPHU

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

[IpeoOpazoBaHre YUCTOBBIX

14 BBIPAYKEHHI, COJIEPKAILNX bubmmorexa HOK
https://m.edsoo.ru/7f42e0be
KBaJpaTHbIE KOPHU
[IpeoOpazoBaHre YHCITOBBIX
15 BBIPAXKEHMM, COIEPIKAIINX bubamorexa [OK
https://m.edsoo.ru/7f42e262
KBaJpaTHbIE KOPHU
16 CTelneHs ¢ eNbLIM ITOKa3aTeaeM bubmorexa LHOK
https://m.edsoo.ru/7f4354a4
CrangapTHas 3alUcCh YKCIA.
Pa3mepnr 00bEKTOB OKPYkKAIOIIETO
17 Mupa (0T 3JI€MEHTaPHBIX YACTHIL 10 bu6nuorexa [IOK
KOCMHUYECKUX 00BEKTOB), https://m.edsoo.ru/7f436098
JUTUTENIBHOCTh ITPOLIECCOB B
OKPY’KaIoIeM MHUpE
18 CBoO¥CTBA CTEIICHH C IICJTBIM bubnuorexa [IOK
[moKas3arejieM https://m.edsoo.ru/7f435648
19 CBoiicTBa CTENEHH C LIEJIBIM bu6nmoreka [IOK
IOKa3areyiem https://m.edsoo.ru/7f435648
20 CBoiiCTBa CTENIEHHU C IIEJIBIM bubmuorexa [IOK
oKa3arejieM https://m.edsoo.ru/7f435648
’1 CBoOJCTBa CTENIEHHU C LENIBIM bubnnorexa [IOK
IoKasarejieM https://m.edsoo.ru/7f43599a
” CBo¥CTBA CTENICHH C IIEJIBIM bubmuorexa [IOK
oKas3arejieM https://m.edsoo.ru/7f435ed6
23 KBanpaTHslil TpéxuneH
24 KBanpatubiii TpéxuiieH




Paznoxenue KBaApPaATHOTO

bu6mmoreka [IOK

25 TpEXWICHA HA MHOKHATEIN https://m.edsoo.ru/7f42fd38
26 Pasnoxenune kBagpaTHOro bubmmoreka LIOK
TPEXUWIEHA HA MHOKHUTEIHN https://m.edsoo.ru/7f42fd38
KonTponbhas pabota no Temam
27 "KBanpatusie kopau. CTeneHu. bubmorexa OK
KBajipaTHbIi Tpexien” https://m.edsoo.ru/7f42ec80
bubnmoreka [JOK
28 Adrebpariecias 1podk https://m.edSO(I)l.ru/7f430382
JlonmycTuMble 3HaYEHUs
29 MEPEMEHHBIX, BXOSIIINX B
anredpandecKue BbIPAKEHUS
JlonycTuMble 3HaYEHUSA
30 MEPEMEHHBIX, BXOSIINX B
anredpandyecKkue BbIPaKEHUS
31 OCHOBHOE CBOWCTBO bubnuorexa [IOK
anreOpanyecKon 1podu https://m.edsoo.ru/7f4308e6
. bubnnoreka [JOK
32 Coxpainertne apodeit https://m.edsocI)l.m/7f430a8a
. bu6muoteka [IOK
33 Coxpauerne apodeit https://m.edsocI)_.[ru/7f430f44
. bubnmoreka [JOK
34 Coxpametiiie 1pobefi https://m.edsogru/7f430f44
35 CnoxxeHue, BBIMUTAaHUE, YMHOKEHUE bubmuorexa [IOK
U JIeNIeHUE anreOdpandeckux Apooeit https://m.edsoo.ru/7f43128¢c
36 CnoxxeHue, BBIMUTAaHUE, YMHOKEHHUE bu6nmorexa [IOK
U JIeJIeHHe anre0pandeckux Ipooei https://m.edsoo.ru/7f4315¢0
37 CnoxxeHue, BBIMUTAaHUE, YMHOKEHUE bu6nuorexa LIOK




U JIeNieHue anredpandeckux apooeit

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

C.]'IO)KeHI/Ie, BbIYUTAHUEC, YMHOXKCHUC

bubnuorexa LIOK

38
U JIeJICHHE anre0pandecKkux apoodei https://m.edsoo.ru/7f431a20
[IpeoOpa3oBanue BeIPAKEHHIA,
39 c: e )Ea ux anred zﬂqecm/le bubmorexa OK
Aepat p https://m.edsoo.ru/7f43259c¢
npodu
IIpeoOpa3oBaHue BEIpaKEHUM,
40 ccf) e xI:a ux anreo Enqecxne bubmmorexa [IOK
APt P https://m.edsoo.ru/7£432736
napobu
[IpeoOpa3zoBaHue BhIpaKEHUH,
41 coJiepKaIux aareopanyeckue Bubmorexa LIOK
AePatl P https://m.edso0.ru/7f432736
apobu
4 KonrtponsHas pabota no teme bubnnorexa [IOK
"Anre6panueckas Apoos" https://m.edsoo.ru/7f431d36
bubmmoreka [IOK
43 K
BA/IPATHOC ypapHEHHe https://m.edsoo.ru/7f42eela
44 Henonnoe kBagpaTHOE YpaBHEHUE bubmmorexa [IOK
AP P https://m.edsoo.ru/7f42eela
45 HenonHoe kBajpaTHOE ypaBHEHHUE bubmorexa OK
P P https://m.edsoo.ru/7f42eela
46 @opMyita KOpHEH KBaJAPAaTHOIO bu6nmoreka [IOK
YpaBHEHUS https://m.edsoo.ru/7f42f158
A7 ®opMyiia KOpHEH KBaJApPaTHOrO bubnnorexa [IOK
YpaBHEHUSA https://m.edsoo.ru/7f42£3f6
43 ®dopmyra KOpHEN KBaJpaTHOTO bub6mmoreka LIOK
YpaBHEHUSA https://m.edsoo.ru/7f42f5a4
49 Teopema Buera bubmorexa OK

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




bubnuorexa [IOK

20 Teopena Buera https://m_eds00.ru/7430076
51 Pemenne ypaBHeHUH, CBOAAIINXCS K bubnuorexa LIOK
KBaJpaTHbIM https://m.edsoo.ru/7f43¢c542
57 Pemienve ypaBHEHUH, CBOIAIINXCS K bubnnoreka [IOK
KBaJpaTHbIM https://m.edsoo.ru/7f43¢3d0
53 [Ipocreiimune apodbHO- bu6mmorexa [IOK
pauKroOHaJIbHBIE YPABHEHUS https://m.edsoo.ru/7f4328c6
54 [pocreiimme n1poOHO- bu6nuorexa [IOK
panroHaJIbHBIC YPaBHEHM https://m.edsoo.ru/7f432bbe
Pemrenue TeKCTOBBIX 3a1a4 C bubmuorexa [IOK
55 .
IIOMOILBIO KBAJAPATHBIX YpaBHEHUN https://m.edsoo.ru/7f42175¢
56 Penienne TekCcTOBBIX 3a/1a4 C bu6mmoreka [IOK
IIOMOLIBIO KBAJAPATHBIX YPABHEHUMN https://m.edsoo.ru/7f42f8f6
57 KonTponbhas pabora o teme bubmmorexa LIOK
"KBanpaTHble ypaBHEHUS" https://m.edsoo.ru/7f4301f2
JIuneliHOEe ypaBHEHHE C IBYMS
53 NepEMEHHBIMHU, €ro rpadux,
IIPUMEPHI PEILICHUS YPaBHEHUH B
LEJbIX YUCIIaX
JIuneliHOE ypaBHEHHE C IBYMS
59 NepEMEHHBIMH, €ro rpaduk,
IIPUMEPHI PELIECHUS ypaBHEHUN B
LENIBIX YUCIIAX
JInneliHOE ypaBHEHHE C IBYMS
60 NepEMEHHBIMH, €T0 rpaduk,

MIPUMEPHI peIlIeHUs] YpaBHEHHI B
LEJIBIX YUCIIaX




61

Pemenue cucreM AByX TUHEHHBIX
YpaBHEHUH C IBYMS IEPEMEHHBIMU

62

Pemenne cucrem nByX JIMHEHHBIX
YPAaBHEHUH C ABYMs IIEPEMEHHBIMU

63

Pemenue cucrem qByX JTUHEHHBIX
YpaBHEHUH C IBYMS IEPEMEHHBIMU

64

IIpumepsl pemenus cucreM
HEJIMHEUHBIX YPaBHEHUN C IBYMs
[IEPEMEHHBIMU

65

[Tpumepsl pelieHus: CUCTeM
HEJIMHEHHBIX YPaBHEHUH C JIBYMsI
MepEMEHHBIMU

66

I'paduueckas unaTepripeTanus
YpaBHEHUS C ABYMS MEPEMEHHBIMU U
CHCTEM JIMHEWHBIX YPAaBHEHUM C
JBYMSI TIEPEMEHHBIMHU

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

67

I'paduueckas uaTEpIIpeTaINS
YpaBHEHUS C ABYMS MEPEMEHHBIMU U
CUCTEM JIMHEHHBIX YPAaBHEHUH C
JBYMSI TIEPEMEHHBIMHU

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

68

Pemmenue TEKCTOBBIX 3a/1a4 C
IIOMOLIBIO CUCTEM YPABHEHUU

69

Pemennie TekcTOBBIX 337124 €
MOMOIIBIO CUCTEM YpaBHEHUI

70

Permrenuie TeKCTOBBIX 3a4a4 C
[IOMOILBIO CUCTEM YPABHEHUI

71

YwucioBble HEPABEHCTBA U UX
CBOICTBa




Yucnosbie HCPABCHCTBA U UX

72 .
CBOICTBa
73 HepaBeHcTBO ¢ 0/1HOI TEpeMEHHON
74 JIuHeliHbIE HEPABEHCTBA C OHOU bu6bnuorexa [IOK
MIEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f42c692
75 JIlunelinpie HEPaBEHCTBA C OTHOU bubnmnoreka [JOK
IIEPEMEHHOM U UX pELICHUE https://m.edsoo.ru/7f42¢840
76 JIuHeliHbIE HEPABEHCTBA C OHOU
MEPEMEHHOM U UX pelIeHUE
77 CucTeMbl TMHEHHBIX HEPABEHCTB C bubnmnoreka [JOK
OJIHOM IIEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f42cb88
73 Cuctembl TMHEHHBIX HEPABEHCTB C bu6muoteka LIOK
OJIHOM MEPEMEHHON U UX PELICHUE https://m.edsoo.ru/7f42cd2c
79 CucteMbl TMHEHHBIX HEPABEHCTB C
OJIHOM IEPEMEHHOM U UX PEIICHUE
N300paxeHue peneHns TMHSHHOTO
80 HEpPaBEHCTBA U UX CUCTEM Ha bubmmorexa [IOK
P . . https://m.edsoo.ru/7f42c9¢e4
YHCIIOBOM MPSIMOi
N3o6pakeHue pemeHus THHEHHOTO
81 HEpPaBEHCTBA M UX CUCTEM Ha bubmmorera [IOK
P . . https://m.edsoo.ru/7f42c9e4
YUCJIOBOU MIPSIMOit
KonTponbhas pabota no temam
82 "HepasenctBa. CucteMbl
ypaBHeHUN"
bu6nunorexa LIOK
83 [Tonsarue dhyHkIu
by https://m.edsoo.ru/7f433c12
84 OO6macTh onpeieIeHUs] © MHOYKECTBO bubnmnoreka [JOK

3HaYeHUHN PyHKIHUU

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




85 CriocoOsI 3a1anust HyHKIIHIMA
86 I'paduk QyHkumn
Q7 CaoiicTBa pyHKINU, UX
otoOpakeHHe Ha rpaduke
28 UreHue u nocTpoeHue rpaukoB
byHKINN
29 [Tpumepst rpadukoB GyHKIUH,
OTpaXKaAIOIIUX peaTbHbBIE TMPOIECCHI
ODyYHKIINHU, OTIMCHIBAIOIIHNE MPAMYIO U
90 06}1]?)21TII-—IIy}(; nponopuH:Il{anmile o bubmmorexa [IOK
SaBUCHMOCTH, X rpadui https://m.edsoo.ru/7f434bbc
91 ['unepOona
bubmuorexa [IOK
92 Pinepbona https://m.edsocl)l.ru/7f434362
73 Ppaduic Qymicutin y =x* E;Ifs?;ri?:;(siggﬁf%%n
OyHKIMU y =x2, y=x3, y= VX, y =
94 |x|};]rpj(bnti]ecxo’e};eme’1{)1;e ,y bubamorera LOK
. . https://m.edsoo.ru/7f434d38
YpaBHEHUH U CHCTEM YpaBHEHUN
[ToBTOpEHVE OCHOBHBIX MTOHITHHA 1
Beepoccniickas npoBepodHas https://m.edsoo.ru/7f4371aa
pabota
HToroBast KOHTpOJIbHAs paboTa /
96 Bcepoccuiickas mpoBepouHas bubmmorexa [IOK
pabora https://m.edsoo.ru/7f434eb4
97 [loBTOpEHNE OCHOBHBIX MOHATUN U




METOJIOB KypCOB 7 H 8 KIJIaCCOB,
000011IeH1E 3HAHUHA

[ToBTOpEHKE OCHOBHBIX MOHITUN U

98 METOZOB KypcoB 7 U 8 KJIaCCOB 1 Bubmorexa LIOK
HOB VP . ’ https://m.edsoo.ru/7f43736¢
000011IeHrEe 3HAHUI
[ToBTOpEHKE OCHOBHBIX MOHITUH U
99 METOIOB KypcoB 7 1 8 KJ1acCOB 1 bubmmorexa LIOK
HOB KYP . ’ https://m.edsoo.ru/7f437510
0000111eH1Ee 3HAHUI
[ToBTOpEHNE OCHOBHBIX MOHITHIA U
100 METOOB KYpCOB 7 1 8 KI1acCOB 1 brbnnorexa TIOK
HOB VP . ’ https:/m.edsoo.ru/7f4376b4
000011IeH1Ee 3HAHUHA
[ToBTOpEHNE OCHOBHBIX MTOHITHIA U
101 METOIOB KYPCOB 7 1 8 KI1aCcCOB 1 bubnnorexa [IOK
HOB YD . ’ https://m.edsoo.ru/7f436b88
0000111eHrEe 3HAHUI
[ToBTOpEHKE OCHOBHBIX MOHATUI U
102 METOJOB KypcOB 7 1 8 KJ1accoB 1 bubmmorexa [OK
g P . ’ https://m.edsoo.ru/7f437858
000011IeH1E 3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




9 KIIACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

KoHTpoibHbIe

Bcero
padoThl

IIpakTH4eckue
padoThI

JlaTa
H3YYeHH S

DJIEeKTPOHHBIE
uugposble
o0pa3oBaTe/bHbIE

pecypcsbl

PanmonansHBIE UKCHa,
I/IppaHI/IOHaJ'II)HBIe qunciia, KOHCYHBIC U
OECKOHEUYHBIE IECATUYHBIEC IpoOH

MHOXECTBO J€HCTBUTEIBHBIX YHCE]L,
JICCTBUTEIIBHBIC YHCIIa KaK
OCCKOHEUYHBIC IECATUYHBIC IpOoOH

B3aumHO 0/1HO3HaYHOE COOTBETCTBHE
MEKy MHOXKECTBOM JE€HCTBUTEIBHBIX
YUCeJI U MHOKECTBOM TOUEK
KOOPJMHATHOW MpsIMOM

CpaBHeHUE TEUCTBUTEIIBHBIX YHCET,
apudMeTHIECKHUe ACUCTBHS C
JNEHCTBUTENLHBIMU YHCIIAMHU

HpI/I6J'II/I)KéHH06 3HAa4YCHUC BCIINYNHEI,
TOYHOCTD HpI/I6J'II/I}KCHI/I$I

OxpyriieHne uncen

OxpyriieHne uucen

[Ipukuaka u OlIEHKa PEe3yJbTaTOB
BBEIYUCIICHUN

[Ipukuaka u oLieHKa pe3yJIbTaTOB
BBEIYUCIICHUN

10

Jlunelinoe ypaBHeHue. Pemenue

bubmuorex [IOK




ypaBHeHHﬁ, CBOJISIIMXCS K TUHEHHBIM

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

JIunelinoe ypaBHeHue. Pemenne

11
YPaBHEHUH, CBOIAIINXCA K TUHEUHBIM
KBanpaTtHoe ypaBHeHue. Pemenue
. bubnmnoreka [JOK
12 YPaBHEHUH, CBOISALLUXCS K H
https://m.edsoo.ru/7f43c542
KBaJpaTHbIM
KBagpartnoe ypaBHenue. Pemenue
N bubmmorexa [IOK
13 ypaBHEHUH, CBOJSIIIIUXCA K 1
https://m.edsoo.ru/7f43c542
KBaJpaTHbIM
bubnnoreka [IOK
14 bukBangpaTHbie ypaBHEHHUS 1
https://m.edsoo.ru/7f43¢c3d0
bubmmorexa [IOK
15 bukBanpaTHble ypaBHEHUS 1
https://m.edsoo.ru/7f43¢3d0
IIpumepsl penieHus: ypaBHEHUN
16 TPEThEU U YETBEPTOM CTENECHEH
paziokeHueM Ha MHOXKHUTETN
[Ipumepsl penieHus: ypaBHEHUN
17 TPEThEN U YETBEPTOH CTEIIEHEN
Pa3JIoKEHUEM HA MHOXKHUTEIIN
13 Pemenne npoOHO-panMoHaIbHBIX bubnnoreka [JOK
YPaBHEHUHI https://m.edsoo.ru/7f43c9b6
19 Pemrenue npoOGHO-paIiOHAIBHBIX bubnnorexa [IOK
YpaBHEHUI https://m.edsoo.ru/7f43c9b6
20 Pemrenye TeKCTOBBIX 3a1a4
anreOpandecKuM METO0M
71 Pertenre TekcTOBBIX 3a0a4
anredpandeckKuM MEeTOJ0M
22 Perrenye TeKCTOBBIX 3a1a4




anre6panquKHM MCTOAO0M

KonTponbhas pabora o Teme

23 " . o
YpaBHEHHs C OJHON NEPEMEHHON
24 YpaBHEHHE ¢ IBYMS [IEPEMEHHBIMU bubmmorexa [IOK
https://m.edsoo.ru/7f43d0b4
)5 VYpaBHeHHE ¢ IBYMS IEPEMEHHBIMU U bubnmoreka [JOK
ero rpaguk https://m.edsoo.ru/7f43d0b4
26 Cucrema 1ByX JUHENHBIX YpaBHEHUN
C IByMsl IIEPEMEHHBIMU
7 CucreMa IByX JMHEUHBIX YPaBHEHUI
C ABYMsI IEPEMEHHBIMU U €€ pelIeHue
Pemenue cucreMsl 1ByX JIMHEHHBIX
28 YPaBHEHUH C 1BYMs IEPEMEHHBIMU U
e€ pelieHue
79 Cucrema 1ByX JINHEWHBIX YPaBHEHHUI
C IByMS IEPEMEHHBIMU U €€ peleHue
30 Pewrenue cucreM IByX ypaBHEHUH, bubmuoteka LIOK
OJIHO U3 KOTOPBIX JINHENHOE https://m.edsoo.ru/7f43d23a
31 Pewrenne cucrem IByX ypaBHEHUH, bubnmoreka [JOK
OJTHO U3 KOTOPBIX— BTOPOM CTEIEHU https://m.edsoo.ru/7f43d55a
Pemenue cucreM 1ByX ypaBHEHHH,
32 OJTHO U3 KOTOPBIX JIMHEIHOE, a APYroe
— BTOPOM CTENICHU
Pemenue cucreM 1ByX ypaBHEHUH,
33 OJTHO U3 KOTOPBIX JUHENHOE, a Ipyroe
— BTOpOM CTEICHU
34 I'paduueckas naTepnpeTanus

CHUCTEMBI YPaBHEHHH C JBYMS




NEpEMCHHBIMHA

Pemrenye TeKCTOBEBIX 3a1a4

35
anredpandecKuM crocooom
36 Pemenue TekcToOBBIX 3a/1a4
anreOpanyecKuM crocooom
37 Kontponbhas paboTa o Teme
"CucreMbl ypaBHEHUN"
13 UucnoBble HEPABEHCTBA U UX
CBOMCTBA
39 UucnoBble HEPaBEHCTBA U UX bubnmnoreka [JOK
CBOICTBA https://m.edsoo.ru/7f43ad5a
40 JIuneliHbIe HEPABEHCTBA C OHON bubnmorexa [IOK
IIEPEMEHHOMN https://m.edsoo.ru/7f43at08
41 Peurenne nuHENHBIX HEPABEHCTB C bubnmorexa [JOK
OJIHOW ITEPEMEHHOMN https://m.edsoo.ru/7f43af08
4 JIuHeliHbIe HEPABEHCTBA C OHOM bubnnoreka [IOK
MIEPEMEHHOM U UX pelIeHue https://m.edsoo.ru/7f43af08
13 CucreMbl TUHEHHBIX HEPABEHCTB C
OJIHOM TIEPEMEHHOMN
Pemenue cucrem TMHEHHBIX
44 HEPABEHCTB C OJHOM IEPEMEHHOU U
WX pelieHue
45 CucrteMbl TUHEUHBIX HEPABEHCTB C
OJIHOM EPEMEHHOMN U X PEILICHUE
46 KBanpaTHble HEpaBEeHCTBa brbmorexa LIOK
https://m.edsoo.ru/7f43b098
47 Pemenue kBapaTHBIX HEPABEHCTB bubmorexa LOK

https://m.edsoo.ru/7f43b21e




KBa)IpaTHLIC HEPAaBCHCTBA U UX

bu6mmoreka [IOK

48 pelieHue ¢ MoMoIIbIo rpaduka https://m.edsoo.ru/7f43b5a2
49 KBanpaTtHbie HepaBeHCTBA U UX
pelieHue
50 KBanparusie HepaBeHcTBa. Penienne
3a/1a4
51 I'padmueckas nHTEpIIpETALIUS bubnmorexa LIOK
HEPABEHCTB https://m.edsoo.ru/7f43b098
50 I'paduueckas uaTEpIIpETaLIUI CUCTEM
HEPaBEHCTB C JIBYMs IEPEMECHHBIMU
53 KonTponbhas pabora o teme
"Hepasenctaa"
. Keapamaias dyscuns st 74196
N bubmuorexa [JOK
53 Kpazpariritiast QyRiiuts, e€ rpagix https://m.edsoil.ru/7f439842
56 KBanpatnunas ¢yHkims, e€ cBoicTBa ngj;ﬁfg;grouﬁ £4399b4
bubmuorexa [IOK
37 MapaGora https://m.edsocl)l.ru/7f439eb4
53 [Tapa6osa, KOOpIMHATHI BEPIIUHBI bubnnoreka [JOK
napaboib https://m.edsoo.ru/7f43a03a
59 ITapa6oia, KOOpAWHATHI BEPIIUHBI bubnnorexa [IOK
mapadoJIbl, OCb CHMMETPHUH TTapadoJIbI https://m.edsoo.ru/7f43alac
[TocTpoenue.IlapaGona, KOOpAMHATHI
60 Bepul;rl)/lHH HapaGIZmH, O;B CI/III\)/IJTVIGTpI/II/I bubmorexa OK
HapaGos! https://m.edsoo.ru/7f43a31e
61 Pemenue 3agau.llapabona, bu6nuorexa LIOK




KOOpJIUHATHI BEPIIMHBI Tapaboibl, OCh
CUMMETPUHU TapaloJIb

https://m.edsoo.ru/7f43a526

[Tapaboira, KOOpAMHATEI BEPITHHBI

62 1
napaboJibl, 0Ch CHMMETPHH MapadoIbl
63 I'paduku Qpynkiwmii: y = kx 1
64 I'paduku pynkmwmii:, y = kx + b, 1
65 I'paduku Gynkmii: y=k/x 1
66 I'paduku QyHkmii: y=x> 1
67 I'padukn Qysakmmii: y=vx |
68 I'paduku Gynkumii: y=|x| 1
69 KonrtponsHas pabota o teme 1 bubnmoreka LIOK
"Oyukuun" https://m.edsoo.ru/7f43ab84
70 IlonsiTue yncnoBom | bu6mmoreka [IOK
MOCJIEN0BATEIbHOCTU https://m.edsoo.ru/7f43e6c6
3agaHne MociIeI0BaTEIbHOCTH
71 EKyppeHTHOH popmMyIioit u 1 bubmmorexa [IOK
PeKypP . pMY https://m.edsoo.ru/7f43ebda
(hopMyIoii n-ro unaeHa
bu6nmmoreka [IOK
72 A 1
PH(MeTIHCCKas MpOrpeccis https://m.edsoo.ru/7f43ed7e
bu6mmoreka [IOK
73 F'eomerprecias nporpeceit ! https://m.edsoo.ru/7f43f3b4
@DopMyIBI N-TO YJIeHA
74 apuMeTUIECKOU MPOTPECCHUHU, CYMMBI 1 bubmmorera [IOK
P POTPECCHIL EYM https:/m.edsoo.ru/743f58a
MIEPBBIX N YJICHOB
@opMyIIBI N-TO YICHA
. bubmuorexa [IOK
75 reOMETPUUECKON NPOTPECCUU, CYMMBI 1

IICPBLIX N YJIICHOB

https://m.edsoo.ru/7f43ef2c




@®opMyIbl N-Io YieHa CyMMBbI ITEPBBIX

bu6mmoreka [IOK

76 n 4YJIECHOB https://m.edsoo.ru/7f43f0c6
@opMyIIBI N-TO YIECHA
77 apu(METHUECKON U TeOMETPUIECKOI brbmorexa LIOK
. https://m.edsoo.ru/7f43{72e
MPOrpeCcCUid, CyMMbI IIEPBBIX N YJICHOB
Pemenue 3agau.@opmMyssl n-ro 4jieHa
78 apupMeTHYeCKOl U reOMEeTPHUUECKON bubamorexa [OK
. https://m.edsoo.ru/7f43f8a0
MPOTPECCUI, CyMMBI TIEPBBIX N YJICHOB
N300paxeHne 4ieHOB
79 apupMeTHIECKOU HpOFpeCf:I/Iﬁ
TOYKaMU Ha KOOPJMHATHON
TJIOCKOCTH
N300paxeHne 4ieHOB
20 FeOMETPUUYECKOU nporpeccinﬁ
TOYKaMU Ha KOOPJIUHATHON
TIJIOCKOCTH
21 JIMHENHBIN ¥ YKCIOHEHUMAIbHBIN
poct
bu6nuorexa [IOK
82 CHOAKHEIE TPOLCHTS! https://m.edsoo.ru/7f43fe0e
bu6mmoreka [IOK
83 CHOKHBIC MPOUCHTEL https://m.edso0.ru/7f4401a6
84 Konrponbnas pabota o teme bubnnorexa [IOK
"JucII0BLIE ITOCIIEA0BATEILHOCTH " https://m.edsoo.ru/7f440418
[ToBTOpenue, 06001IEHNE U
25 CHCTEeMAaTH3alMsl 3HaHUH. 3aIuch,

CpaBHEHUE, NEUCTBUS C
JEeUCTBUTENIbHBIMU YU CIIAMH,




quciIoBad mnmpamast

86

[ToBTOpenwme, 0600IIEHNE U
cuctemMaTus3auus 3HaHui. [IpoueHTsl,
OTHOLIEHUS, TPOTIOPIIUU

87

[ToBTOpenue, 060061EeHNE 1
CHUCTEMAaTH3alMs 3HAHUH.
Oxkpyrienue, mpuobIMKeHre, OIICHKA

88

[ToBTOpenwue, 06001eHNE 1
cucTemMaTu3anus 3Hanuii. Pemenue
TEKCTOBBIX 3a71a4 apU(PMETHICCKUM
CII0CO00M

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

89

90

[ToBTOpenwue, 06001IeHNE 1
cucTemMaTu3anus 3Hanuii. Pemenue
TEKCTOBBIX 33724 apUPMETHUECKUM
CII0CO00M

[ToBTOpenwue, 06001IeHNE 1
cucTemMaTu3anys 3Hanuii. Pemenue
TEKCTOBBIX 33724 apUPMETHUECKUM
CII0CO00M

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

bu6nmoreka [IOK
https://m.edsoo.ru/7f443fea

91

[ToBTOpenme, 06001IIEHNE U
CHUCTeMaTH3alrs 3HAHU.
[IpeoOpazoBanue anredpanyecKux
BBIPAXEHH, JOMYCTUMbIE 3HAUCHUS

bu6nunorexa [IOK
https://m.edsoo.ru/7f4441ca

92

[ToBTOpEHmE, 0600MIIEHNE 1
cucTeMaTH3aIHsI 3HAHWMN.
[IpeoOpazoBanue anredpandecKux
BBIPKEHUH, TOMYCTUMbIC 3HAYCHUS

bu6nunorexa LIOK
https://m.edsoo.ru/7f444364

93

[ToBTOpEeHme, 06001IIEHNE U

bubmuorexa [IOK
https://m.edsoo.ru/7f444612




cUCTeMaTH3allHs 3HAHUH.
[IpeoOpazoBanue anredpandecKux
BBIPKCHUH, TOMMYCTHMBIC 3HAYCHUS

[ToBTOpenwue, 06001IeHNE 1
cUCTEeMaTH3allHs 3HAaHUH.

bu6mmoreka [IOK

o4 [IpeobpazoBanue anredpandecKux https://m.edsoo.ru/7f444a94
BBIPKCHUM, IOMyCTUMbBIC 3HAYCHHS
[ToBTOpenwue, 06001IeHNE 1

95 cucrematu3auus 3HaHui. OyHKIWHU: bu6muoteka LIOK
IIOCTPOEHHE, CBOMCTBA U3yYEHHBIX https://m.edsoo.ru/7f444c56
hyHKIMIA

bu6mmoreka [IOK

% Hrorosas KoHTpObHas padoTa https:/m.edsoo.ru/7444f44
[ToBTOpenue, 060061eHNE 1

97 cucremartusauys 3HaHu. OyHKIUHN: bubnmoreka [JOK
IIOCTPOEHHE, CBOMCTBA U3yYEHHBIX https://m.edsoo.ru/7f44516a
byHKIMI
[ToBTOpenue, 060061eHNE 1

08 cucremartu3auvs 3HaHu. OyHKIUHU: bubmuorexa [IOK
MIOCTPOEHHE, CBOMCTBA U3yYEHHBIX https://m.edsoo.ru/7f4452e6
byHKIMIA
[MoBTOpenue, 06001eHNE 1

99 CHUCTEeMaTH3aLMs 3HAHUM. bubmuorexa [IOK
I'paduueckoe perienne ypaBHeHU 1 https://m.edsoo.ru/7f445516
UX CUCTEM
[ToBTOpenue, 06001IEHNE U

100 cHUcTeMaTh3aluvs 3HaHUM.

I'paduueckoe penieHre ypaBHEHUH U
UX CHCTEM




[ToBTOpenue, 060061IeHNE 1

cuctemMaTusanus 3HaHuil. OyHKIWN:

101 1
IIOCTPOEHHE, CBOMCTBA U3yYEHHBIX
byHKIAI
O0001IeHNE U CHCTEMATH3AIINAS

102 i H |

3HAHUU

OBIIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME

102




INPOBEPAEMBIE TPEBOBAHMS K PE3YJIBTATAM OCBOEHMUSA
OCHOBHOM OBPA30BATEJIbHOU ITPOI'PAMMBI

7 KIIACC
Kon "
IIpoBepsiemble npeaMeTHBIE Pe3yJIbTATHI OCBOCHUS OCHOBHOI
NPoBePsSIEMOro .
o0pa3oBaTe/IbHOW NMPOrpaMMbl OCHOBHOI0 00111er0 00pa3oBaHus
pe3yJabTara
1 Yucna u BBIYUACICHUS
1 BoimonnsTe,  coueras  yCTHblE M [HUCbMEHHBbIE  MPUEMBI,
. apudmeTnueckre A1eMCTBUS C PallMOHAIBHBIMH YUCIAMU
Haxoauth  3Ha4YeHHWs]  YMCIOBBIX  BBIPAKCHHIA, MPUMEHSITh
1.2 pa3zHooOpa3Hble COCOOBI M MPUEMBI BRIYMCICHHS 3HAUEHUH JAPOOHBIX
BBIpaXXEHUH, coiepKaluX OObIKHOBEHHBIE U IECATUYHBIE APOOU
[lepexonute OT oOnHOM (GOpMBI 3amuMcuU  YUCeNl K  Jpyroi
13 (mpeoOpa3oBbIBaTh  JACCATHYHYIO  OpoOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B JECSATHYHYIO, B YacCTHOCTH, B OECKOHEUHYIO
JECSATUIHYIO T1pOOb)
1.4 CpaBHMBAaTh U YNOPSAOUYMBATH pAllMOHATIbHBIE YMCTIA
1.5 OxkpyrasTe yucia
BBINOMHATE TPUKUAKY W OIEHKY pe3ylbTaTa BBIYMCICHUH, OILIEHKY
1.6 3HQYEHUW YHUCJOBBIX BBIPAXKECHHU. BBIOMHATH JEUCTBUA  CO
CTENEHSIMH C HATypaJIbHBIMU MOKa3aTeNsIMU
L7 [IpumeHsATh TNpU3HAKK JCIUMOCTH, pPa3JIOKCHHE HAa MHOXKUTEIN
' HATypaJbHBIX YUCET
Pemate  mpakTHKO-OPUEHTUPOBAHHBIC  3aJayd, CBA3aHHBIE C
OTHOILLIEHUEM BEJIMYUH, MIPONOPLUOHATBHOCTHIO BEJIMYMH,
1.8 MPOLICHTAMH, MHTEPIPETUPOBATh pE3YyJAbTaThl pEUICHUs 3aJad ¢
y4€TOM OTrpaHUYEHHH, CBSI3aHHBIX CO CBOMCTBAMHU paccMaTpUBAEMBbIX
00BEKTOB
2 AnreOpandeckue BeIpaKeHUS
51 Ucrnonp3oBaTh anreOpandecKkyr0 TEPMHUHOJIOTHIO W  CHUMBOJIHKY,

IPUMEHSATH €€ B IPOLIECCE OCBOEHUS yUeOHOT0 MaTepuaa




2.2

Haxoauth 3HayeHuss OYKBEHHBIX BBIPXEHUM TpU  3aJaHHBIX

SHAYCHHUAX MMEPEMCHHBIX

2.3

Brinonssats Hp606pa3OBaHI/ISI LOCJIOTO BBIPAXKCHUA B MHOTOYICH

MIPUBEICHUEM T0I00HBIX CIaraeMbIX, PACKPBITUEM CKOOOK

24

BBINOAHATE YMHOXKEHHE OJHOWIEHA Ha MHOTOYIEH U MHOI'OUWIEHA Ha
MHOTOWJIEH, NPUMEHATh (OpMyJbl KBaJIpaTa CyMMbl W KBaJpara

Pa3sHOCTH

2.5

OCYH_[CCTBJ'IHTB Pa3JI0KEHUE MHOT'OUYJICHOB HA MHOKHUTECJIU C ITIOMOIIBIO
BBIHECEHUS 33 CKOOKH 06]]_[61"0 MHOXUTEIIA, TPYINIIUPOBKHU ClIara€MBbIX,

MpUMEHEHUS (POPMYIT COKPAILIEHHOTO YMHOKEHUS

2.6

[TpumenATh npeoOpa3oBaHUSI MHOTOYJIEHOB ISl PELLEHUS PA3IUYHBIX

3a1a4 U3 MaTEMaTHUKH, CMCIKHBIX IIPCAMCTOB, U3 peanLHoﬁ MMPAKTUKHU

2.7

Hcrnonb30BaTh CBOMCTBA CTENEHEW C HATypaJbHBIMM I10KA3aTEIIIMHU

JUI TpeoOpa30BaHus BEIPAKCHUN

ypaBHeHI/IH 1 HECPABCHCTBA

3.1

Pemwate nuHEWHBIE ypaBHEHMS C OJHOM IEPEMEHHOW, NPUMEHSA
IIPaBWJIa MEPEXOAA OT MUCXOJHOTO YPABHEHMSI K PaBHOCWIBHOMY €MY.

[IpoBepsTh, SIBASETCS U YACIO KOPHEM YPaBHEHUS

3.2

[lpumensTs Tpaduueckue METOAbl MPH PEIICHHH JIMHEHHBIX

YpPaBHEHHUH U UX CUCTEM

3.3

[TonOupaTe mpuUMepsl Map 4YKCe, SIBISIOMUXCS PEIICHUEM JTMHEHHOTO

YPaBHEHUS C JBYMS IIEPEMEHHBIMU

34

CTpouTh B KOOPAUHATHOHN MIIOCKOCTH IrpauK JMHEHHOTO YpaBHEHHUS C
JBYMsl TEPEMEHHBIMHU; IOJIB3YSICh TI'paMKOM, MPUBOAUTH MPUMEPHI

pelIeHNs ypaBHEHUS

3.5

PemraTte cuctemMel JABYX JIMHEMHBIX ypaBHeHPIfI C IBYMs IICPCMCHHBIMH,

B TOM 4YHCJIC TpaduIeCKu

3.6

CocTaBnaTh U peniath JUHEHHOE ypaBHEHUE WM CUCTEMY JIMHEHHBIX
YPaBHEHUH 110 YCJIOBMIO 33Ja4M, UHTEPIPETUPOBATh B COOTBETCTBUU C

KOHTEKCTOM 3a]1a4M MOJTYyYEHHbIA PE3yJIbTaT

Koopnunate! u rpaduku. OyHkuun

4.1

I/I306pa)KaTB Ha KOOpHHHaTHOﬁ HpﬂMOﬁ TOYKH, COOTBCTCTBYIOIIUC
3aIaHHbIM KOOpJAWHATaM, JIy4Hd, OTPE3KHU, HHTCPBAJIbI, 3AlIUCHIBATH

YHCJIOBBIC IPOMEKYTKH HA anre6panquK0M SI3BIKE




4.2

OrMmeyaTp B KOOp,HHHaTHOﬁ INIOCKOCTH TOYKH IIO 3aJaHHBbIM

KOOpAWHATAM

4.3

Ctpoutb rpaduku TuHeHHbIX GyHKINH. CTpOUTH TpapuK QYHKIUH Y

= x|

4.4

OnuceiBaTh ¢ TMOMOILIBIO (PYHKIUI HM3BECTHBIC 3aBUCHUMOCTH MEXKIY
BEIIMYUHAMU: CKOPOCTb, BpEMs, paCCTOSHHE, LEHY, KOJIUYECTBO,

CTOUMOCTD, IIPOHU3BOAUTCIIbBHOCTDL, BPCM:, 00BEM pa6OTI>I

4.5

Haxoauts 3HaueHue GyHKIMH 110 3HAYEHUIO €€ apryMeHTa

4.6

[lonumate rpaduueckuii crmoco® NPEACTaBICHHUS U aHaIM3a
uHboOpMalMK, H3BJIEKAaTh M HMHTEPIPETUPOBATH HHGOPMALUIO U3

rpauKoB peanbHbBIX IPOLECCOB U 3aBUCUMOCTEN

8 KUIACC

Kon
MPOBEPAEMOro
pe3yJabTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI OCBOEHHSI OCHOBH O
o0pa3oBaTe/IbHON NPOrpaMMbl OCHOBHOI'0 00111er0 00pa3oBaHust

1

1.1

Ywucnna v BRIYUCICHUS

Hcnons3oBaTh HayvaJIbHbIE MpeACTaBICHUS 0 MHOKECTBE
JIEWCTBUTEIIBHBIX YUCEN JJIsl CPAaBHEHMS, OKPYTJICHHUS] U BBIYUCIICHUH,
n300pakaTh JIEUCTBHUTENBHBIE YHCJIa TOYKAMU Ha KOOPIWHATHOMN

IpsAMOI

1.2

[lpumeHsATh TOHATHE  apU(PMETHYECKOTO  KBAJPAaTHOTO  KOPHS,
HaXOJWUTh KBaJpaTHbIE KOPHM, HCIOJIB3YsI TpPH HEOOXOIMMOCTH
KaJIbKYJISITOP, BBITOTHATH MPeoOpa3oBaHusl BBIPAKEHHM, COAEPKALIIX

KBaJpaTHbIC KOPHH, UCIIOJIb3Ysl CBOMCTBA KOPHEU

1.3

Hcnonp30BaTh 3amycH  OONBIIMX M MAallbIX YHCENI C IIOMOIIBIO

JECATUYHBIX Apobeit u cteneneii yncna 10

Anrebpanyeckue BbIpaXeHUS

2.1

[IppuMeHATh MOHATHME CTENEHH C IEJIbIM MOKAa3aTEeJIEM, BBINOJIHSITh
npeoOpa3oBaHusl BBIPAKEHUN, COACPKAIIMX CTENEHH C  IEIbIM

IIOKa3aTcjIcM

22

BBIMONHATE ~ TOXKIECTBEHHbIE  MPEOOpPa30BaHUS  PaAlMOHAIBHBIX

BLIpa)KeHI/Iﬁ Ha OCHOBC IIpaBUJI JEUCTBUM HaJ MHOTOWIEHAMH U




anreOpandecKuMu IpoOsMu

23

PacknanpiBaTh KBagpaTHBINA TPEXUIEH HA MHOKUTEIN

24

IIpumeHATh npeoOpa30BaHUs BBIPAKEHUM JUIsI PEIICHUS PA3IUYHBIX

3ala4 U3 MaTEMaTuKH, CMCKHBIX IIPCAMCTOB, U3 pCaHLHOﬁ MMPAaKTUKU

ypaBHeHHH 1 HCPABCHCTBA

3.1

Pemarp nuHeliHble, KBaJpaTHbIE YpaBHEHHs U palllOHAJIbHbBIE
YpaBHEHUS, CBOJAIIUECS K HUM, CUCTEMBI JIByX YPaBHEHUH C JByMs

NEPEMEHHBIMU

3.2

[IpoBomnuTe mpOCTEHINIME WCCIECIOBAHUS YPaBHEHHH U CHCTEM
ypaBHeHHH, B TOM 4YHCI€ C TIpUMEHEHHEM TpapUuecKux
Ipe/cTaBIeHU (ycTaHaBIMBaTh, UMEET JM ypaBHEHHE WJIM CHUCTEMa

YpaBHEHHUH PEILLIEHUs], €CIIU UMEET, TO CKOJIBKO, U IIPOYEE)

3.3

[lepexoaute OT cioOBecHOW (OPMYITUPOBKM  3amaud K €€
anreOpanyeckod MOJEIM C IMOMOIIBIO COCTABIICHHUS YpaBHEHUS WIIU
CHUCTEMBl YPaBHEHUMN, WHTEPIPETUPOBATL B  COOTBETCTBUH C

KOHTCKCTOM 3aJa4u HOJ'Iy‘IGHHBIﬁ pe3yjibTaTt

34

[IpumeHsATh CBOMCTBA YMCIIOBBIX HEPABEHCTB JJIsi CPABHEHUS, OLICHKH,
pelaTh JUHEHbIE HEPABEHCTBA C OJIHOM MEPEMEHHOW U UX CHUCTEMBI,
naBaTh  rpadUYeCcKyr0  WUIIOCTPAIMI0  MHOXXECTBAa  PEIICHUM

HCPaBCHCTBA, CUCTCMbI HCPABCHCTB

OyHKIMHT

4.1

[lonumaTh W HCHONB30BaTh (DYHKIMOHAIbHBIE TOHATHUS M S3BIK
(TepMHHBI, CHUMBOJMYECKHE OOO3HAUEHUs), OINpENesATh 3HAYECHUE
(GyHKIMU TO 3HAYEHHUIO apIyMEHTa, ONpPENeNIsiTh CBOWCTBA (DYHKIIUHU

1o e€ rpaduky

4.2

CrtpouTts rpaduku 3MeMeHTapHbIX PYHKINN BUA:

vy =kix

kix

, Yy =X}y = X%y = [X|, onuChIBaTh CBOWCTBA YHUCIOBOM (PyHKIMU IO €€
rpapuky




9 KIIACC

Kon
NpoBepPsIeMOro
pe3yjabTara

IIpoBepsiemble npeaMeTHbIE Pe3yIbTATHI OCBOCHUS OCHOBHOI
o0pa3oBaTeJIbHON MPOrPaMMbl OCHOBHOI'O 00111er0 00pa3oBaHMs

1

Yucia 1 BEIUMCIIEHUA

1.1

CpaBHI/IBaTB U ynopssaoiuBaThb PAMOHAJIBHBIC W HPPALUOHAJIBHBIC

qHuciia

1.2

BrinonssaTs apI/I(I)MeTI/I‘IGCKI/Ie HeﬁCTBHH C panMOHaJIbHBIMU YUCJIaMH,
coucTasd YCTHbBIC W IMHUCBbMCHHBIC HpI/IéMBI, BBIINIOJIHATE BBIYUCICHUA C

HppalliOHAJIbHBIMHA YN CJIaMHU

1.3

HaxoguTe 3HayeHus cTreneHel ¢ LEeNbIMU MOKa3aTeIIMU M KOPHEH,

BbIYUCIATH 3HAUYCHUA YHCIIOBBIX Bblpa)i(eHI/If/'I

1.4

OprTJ'IHTB JIEHCTBUTEIIbHEIC YHuCjia, BBIIIOJIHATE IIPUKUAKY pE3YyJibTaTa

BBI‘IHCJICHHI;'I, OLCHKY YHCJIOBBIX BBIpa)KCHI/Iﬁ

VYpaBHEHNs U HEpABEHCTBA

2.1

Pemate sMHEMHBIE W KBAaJApATHBIE  YPaBHEHUs, YpPaBHECHMUA,

CBOAAIIHUECA K HUM, HpOCTGfIIJ.IHC ,[[pO6HO—paI_II/IOHaJ'IbHLIe YpaBHCHUS

2.2

Pemate cucTemMpl 1ByX JTMHEHHBIX YPaBHEHUHN C JIBYMS NI€PEMEHHBIMHU
U CHCTEMBI JIBYX YPaBHEHMI, B KOTOPBIX OJHO YPAaBHEHHE HE SIBIIACTCS

JIMHEUHBIM

2.3

Pemath TekcTOBBIE 3aJauM aNreOpanyecKuM CIOCOOOM C MOMOUIBIO
COCTaBJICHUSl ypaBHEHHUSI WM CUCTEMBl JBYX YPaBHEHHH C IBYMs

NEPECMEHHBIMU

24

[IpoBoauThs mpPOCTEHINNE WCCIECNOBAaHUS YPaBHEHHH U CHCTEM
ypaBHEHMH, B TOM 4YHCI€ C TPUMEHEHHEM TIpadUuecKux
IPEJCTAaBICHUN (HanpuMep, yCTaHABIMBATh, UMEET JIM YPaBHEHUE WIN

CHUCTEMa YpaBHEHUH pEllIeHUs], €CIIU UMEET, TO CKOJIBKO)

2.5

Pemate  JiMHEWHBIE  HEPaBEHCTBA, KBAJAPAaTHBIC  HEPABEHCTBA,
n300pakaTh pellleHHe HEPABEHCTB HA YHMCIOBOM MpPSMOIi, 3auChIBaTh

pE€IICHUE C IIOMOIIBIO CUMBOJIOB

2.6

Pemarr cucTeMBl JIMHEHHBIX HCPaBCHCTB, CUCTEMblI HCPABCHCTB,

BKJIFOUAOMIUMEC  KBaJApaTHOC HCEPABCHCTBO, 1/1306pa>1<aTL pCIICHNC




CUCTCMBI HCPABCHCTB Ha YHCJIOBOM HpiIMOI\/JI, 3aIMMCbIBaTh PCUICHUC C

IIOMOIIBKO CUMBOJIOB

2.7

Hcnonp3oBaTh HEPaAaBCHCTBA IIPpU PCIICHHUU PA3JIMYHBIX 3a1a4

OyHKIMHT

3.1

PacroznaBate  QyHKOWH ~ HM3y4YCHHBIX  BWAOB.  [loka3biBaTh
CXEMaTHUYECKU PACTIONOXKEHHE Ha KOOPIUHATHOMN TNIOCKOCTH rpauKoB
byukumii Buga: y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B 3aBUCUMOCTU OT

3HaYeHUH K03(pPUIIMEHTOB, OMUCHIBATH CBONCTBA (PYHKIIUN

3.2

[Toka3plBaTh CXEMAaTUYECKH pPACIOJIOKEHHE Ha  KOOPIAMHATHOU
IUIOCKOCTU TpaduKoB (QyHKIUH Buaa y = YX, y = [X| U omuchIBaTh

cBoMcTBa (PyHKITHI

3.3

Crpouts U wu300pakaTh CXeMaTHUYECKU TpapuKyd KBaJApPaTUUYHBIX
(GbyHKIMH, ONMUCHIBATH CBOWCTBA KBAJpPAaTHUHBIX (YHKIUH MO HX

rpadukam

34

PacrioznaBaTh KBaApaTUUHYIO (QYHKIHIO 1O (Qopmyse, MNPUBOIUTH
MpUMEphl KBAJPAaTUYHBIX (PYHKIMA M3 PEaNbHOM >KU3HU, (DU3HKH,

r€OMETPUH

ApudmeTrrueckas 1 reoMeTpudecKas Iporpeccuu

4.1

Pacrio3znaBath apuMeTHYECKYI0 U T€OMETPUUYECKYIO MPOTPECCUH TTPU

pa3HBIX crioco0ax 3agaHus

4.2

BBIOTHATE BBIMHCICHUS C HCIOJNB30BaHWEM (QOpMYT n-rO 4iieHa
apuMeTHuyecKoil U TeOMeTPUUECKON MPOrpeccHii, CyMMBI MEPBBIX N

YJICHOB

4.3

N300paxaTh WiEHbI MOCIE10BATEIBHOCTH TOUKAMH Ha KOOPAMHATHOMN

IJIOCKOCTH

4.4

Pematp 3a7aun, cBsI3aHHBIE C YHCIOBBIMU IOCJIEIOBATEIILHOCTSIMH, B
TOM 4HCIE 33Jauyd U3 pealbHOM JKM3HM (C HCIHOJB30BAHHEM

KaIIbKYJIATOPA, TU(PPOBBIX TEXHOIOTHI)




INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3JIeMEHT COIePKAHUS
1 Yucna v BIYUCICHUS
Jpobu OOBIKHOBEHHBIE U JIECATUYHBIC, TIEPEXO0] OT OJHON (HOPMBI 3amucu
1.1 npobeit k apyroii. [loHsTHE palMOHAIBLHOTO YHWCHA, 3alKCh, CpPaBHEHHE,
YHOPSAI0YMBAHUE PALTMOHAIBHBIX YHCET
1o ApudmeTnueckue AeMCTBUS C pallMOHaIbHBIMU UnciIaMu. Perienue 3a1ad u3
' peasbHOM MPaKTUKU HA YacTH, Ha IPOOHU
13 CreneHb ¢ HaTypaJlbHbIM [IOKa3aTejeM: OIpelesieHue, npeoOpa3zoBaHue
' BBIPKEHHUI Ha OCHOBE OTIPEICIICHNUS, 3aMHCh OOIBIINX YUCET
” [TporieHThI, 3amuch MPOIEHTOB B BHIE APOOH U ApoOHW B BHJE MPOICHTOB.
' Tpu OCHOBHBIE 3aJ1a4M Ha MPOLEHTHI, PEIICHUE 33]]a4 U3 PeaIbHON MPaKTUKHU
r [Ipumenenue TNPU3HAKOB JICIUMOCTH, PA3J0KEHHE HAa  MHOXKHUTEIU
. HaTypaJbHbIX YUCET
16 PeanpHble  3aBHCHMMOCTHM, B TOM 4YHCIe TpsMas W  oOparHas
. MPONOPIUOHAIBHOCTH
2 Anrebpanyeckre BbIpaXKeHHs
51 [lepemeHHBIE, YNCIOBOE 3HAYEHUE BBIPAXKEHUS C IEPEMEHHOM. JlomycTumble
' 3HAYCHUS TIEPEMEHHBIX
55 [IpencraBneHne 3aBUCHMOCTH MEXAY BEIWYMHAMH B BHIE (OPMYIIHL.
' Beruncnenus o popmymnam
53 [IpeoOpa3oBanre  OyKBEHHBIX  BBIPQKEHUN, TOXKIECTBEHHO  pPaBHbBIE
. BBIPAKECHHUS
2.4 CBolicTBa CTENEHU C HATYPAJIbHBIM [TOKA3aTEIEM
Y OpHounenbl 1 MHOroueHbl. CreneHb MHOrowieHa. Ciio)KeHue, BBIYMTAHME,
' YMHO>X€HHE MHOTOWJICHOB
Y DopMyIbl COKPAIIEHHOTO YMHOXKEHHUS: KBaAPaT CyMMbI U KBaApaT Pa3HOCTH.
' ®opmyJiia pa3HOCTH KBaJpaToB. Pa3nokeHne MHOrOWIEHOB HA MHOYKUTEIIH
3 YpaBHeHus
11 YpaBHeHHE, KOpEHb ypaBHEHHs, TMpaBujia NpeoOpa3oBaHUs ypaBHEHUS,

PaBHOCHUIIbHOCTD ypaBHCHI/Iﬁ




JluHeitHoe ypaBHEHHE C OJHOW TNEPEMEHHOM, YHUCIO KOpPHEW JMHEWHOrO

32 YpaBHEHMS, PEUIEHNE TUHEUHBIX YPABHCHUN
33 CocraBieHue ypaBHEHUI 1O YCIOBUIO 3a/aud. PelieHue TEKCTOBBIX 3a/ay C
' MIOMOUIBI0 YPABHEHUI
34 JluneliHOE ypaBHEHUE C ABYMs IIEPEMEHHBIMH U €ro0 rpaduk
CucremMa [ByX JMHEMHBIX ypaBHEHUH C JByMsl NEpEeMEHHBIMU. PemieHune
3.5 CHUCTEM ypaBHEHUH CIOCOOOM IMOJACTaHOBKHU. IIpumephl perieHus: TeKCTOBBIX
3a/1a4 ¢ MOMOUIBIO CUCTEM ypaBHEHUN
4 Koopaunats! u rpaguku. ®yHknmuu
4.1 Koopaunara Touku Ha npsMoun
49 Hucnossle TPOMEKYTKU. PaccTosiHue Mexay ABYMs TOYKAMHU KOOPAMHATHOU
' IpsIMOI
43 [TpssMoyronbHas cuctema KoopauHat, ocu Ox u Oy. AOcuucca U opAMHATa
. TOYKH Ha KOOPAMHATHOM INIOCKOCTH
a4 [Tpumeps! rpadukos, 3amaHHBIX (GopmylaMu. UTeHue rpadukoB peabHBIX
' 3aBUCUMOCTEHN
4.5 [Tonsarue ¢pynkuuu. I'padux pynkuu. CroiicTBa GpyHKUIMI
4.6 Jlunetinas Qynkuys, e€ rpaduk. ['paduk pyHkmmm y = [x|
47 I'padmueckoe pemieHne JUHEWHBIX YpPAaBHEHHA M CHCTEM JIMHEWHBIX
' yYpaBHEHUNI
8 KUIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUSA
1 Yucna 1 BBIYUCIEHUS
1 KBagparHbiii kopeHb u3 uucia. lloHsTne 00 uppanMoOHAIBLHOM YHCIE.
' Jecsatrunble MpUOIMKEHNUs UPPALIMOHATIBHBIX YHCEI
CgoiicTBa apudMETHUECKHX KBaJpaTHBIX KOpPHEH M HMX MPUMEHEHHE K
1.2 peoOpa30BaHUIO YHCIIOBBIX BBIPAKEHUN U BBIUUCICHUAM. J[eMCTBUTEIbHBIC
qucia
1.3 Crenens C 1eJIbIM TTOKa3aTesieM U e€ cBoiicTBa. CTaHaapTHAs 3aITUCh YHCIIa
2 AnrebpanuecKue BhIPaKCHUS
2.1 KBanpaTHblii TpEXuiieH, pa30oKEeHUE KBapaTHOTO TPEXWIEHA HA MHOKUTENIN




2.2 Anrebpanueckas 1pods. OCHOBHOE CBOMCTBO aireOpandeckoit 1poou

2.3 CrnosxeHue, BRIMUTaHUE, YMHOKCHHE, JICJICHUE aJIreOpandecKux apodei

24 ParnmonanbHbie BRIpakeHUs M UX IpeoOpa3zoBaHue
3 YpaBHEHUs 1 HEpABEHCTBA

11 KBagpatHoe ypaBHeHue, (opmyna KOpHEH KBaApaTHOTO ypaBHEHUS.
' Teopema Buerta

3.2 Pemienue ypaBHEeHH, CBOASIINXCS K JIMHEHHBIM U KBaJIPATHBIM

3.3 [TpocTeiimine 1poOHO-palIOHATIEHBIE YPABHEHUS

I'padmueckas nHTEpHpETAlM YPAaBHEHHN C ABYMSI NEPEMEHHBIMH U CUCTEM
34 JIMHENHBIX YPaBHEHMI C IBYMs IepeMEHHbIMU. [IpuMepsl pemienus: cucreM
HEJIMHENHBIX YPAaBHEHUM C IBYMs [IEPEMEHHBIMU

3.5 Penienune TekcTOBBIX 3aa4 aJireOpandeckuM crocoOom

3.6 UucnoBble HEPABEHCTBA U UX CBOMCTBA

3.7 HepaBeHCTBO ¢ 0HOM TTEpEMEHHOI

3.8 PaBHOCHIIBHOCTE HEPaBEHCTB

39 JluHeiiHble HEPABEHCTBA C OJJHOW NEPEMEHHOM

3.10 CucreMbl TMHENHBIX HEPABEHCTB C OAHON MEPEMEHHOM
4 DyHKIUU

Al [Tonatue @ynkauu. OOIACTh OMNpeJeNeHruss W MHOXKECTBO 3HAYCHH
' ¢byskiun. CriocoObl 3aganus GyHKINN

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

4.3 [Tpumepsl rpadgukoB GYHKIMH, OTpaKAIOUIUX PeaTbHBIC MPOIECCHI

44 OYHKIIMK, ONHCHIBAIOIIME TMPAMYIO U OOpaTHYIO NPOMOPIHOHAIBHBIE
' 3aBHCHUMOCTH, UX I'pauku

4.5 OyHKIUU y =x% y = x7

4.6 Oynkun y = [x, y = |x|

4.7 ['paduaeckoe permenne ypaBHEHUA U CUCTEM YpaBHEHUH

9 KIIACC
Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHUS
1 Yuca v BBIYUCICHUS




1.1

ParmnonansHbIe qnciia, HppaluOHAJIBHBIC YHCJIa, KOHCYHBLIC H OECKOHEUHBIE

JECATUYHBIE TpoOU

MHO0XECTBO IEHCTBUTEIBHEIX YHCEN, JEUCTBUTEILHBIE YHCIA KaK OECKOHEUHBIE

JACCATHYHBIC IlpOGI/I. Bzaumuo OAHO3HAYHOC COOTBCTCTBUC MCIKAY MHOXKXCCTBOM

12 JIEMCTBUTEINIbHBIX YMCEN U KOOPAUHATHOU NpsiMoil. CpaBHEHHE IEUCTBUTEIBHBIX
YHCEI
1.3 ApubdmMeTnueckue IeUCTBUS C JCHCTBUTEIBHBIMH YHCIAMU
W3mepennsi, mpuOImKeHus, OleHKH. Pa3Mepbl 00BEKTOB OKPYXKAIOMIEr0 MUpa,
14 JUTUTEIBHOCTD TIPOIIECCOB B OKpyXkatomieM wmupe. [Ipubmmkénnoe 3HaueHHE
' BEIIMYUHBI, TOYHOCTh TpubImkeHus. Okpyriaenue uucen. [Ipukuaka u orneHka
pe3yJIbTaTOB BHIYMCIICHUI
2 YpaBHEHHUs U HEPABEHCTBA
2.1 YpaBHEHHUs C OJHOU IEPEMEHHOU
2.2 JIuneitHoe ypaBHeHue. Pelienue ypaBHeHUH, CBOAAILNXCS K TUHEUHBIM
2.3 KBanpatHoe ypaBHeHue. Pelienue ypaBHEHUM, CBOMISIIIIUXCS K KBaAPATHBIM
54 bukBagpatHoe ypaBHenue. I[lpuMepbl pelieHuss YypaBHEHUH TpeTbel U
' 4eTBEPTOM CTENIEHEH pa3I0KeHUEM Ha MHOKUTEIIN
2.5 Pemenue npoOGHO-paliioHaNbHBIX YPaBHEHUN
2.6 CucreMsl ypaBHEHUI
2.7 YpaBHeHHE ¢ AByMS IEPEMEHHBIMU U €T0 IpaduK
2.8 Pemienne cucrem IByX TMHEWHBIX YPaBHEHUM C IBYMS IEPEMEHHBIMU
29 Pemienue cuctem JAByX ypaBHEHUH, OJHO M3 KOTOPBIX JIMHEWHOE, a APYyroe —
' BTOPOl CTEIIEHU
2.10 ['paduaeckas UHTEpIPETALHS CHCTEMBI YPaBHEHUH C IBYMSI IEPEMEHHBIMU
2.11 Pemienne TeKCTOBBIX 3a/1a4 aIreOpandecKuM CriocoOoM
2.12 YucnoBble HEpaBEHCTBA U UX CBOMCTBA
2.13 Pewienne MuHENHBIX HEPABEHCTB C OJJHOM IIEPEMEHHOU
2.14 Pelenne cucreM JIMHEWHBIX HEPABEHCTB C OJTHON NIEPEMEHHOU
2.15 KBanpaTHbie HepaBeHCTBA
216 ['padudeckass mHTEpHIpeTands HEPABEHCTB M CHUCTEM HEPABEHCTB C JIBYMS
. nepeMeHHBIMHU
3 OyHKIMU
3.1 Ksagpatuunas ¢ynknms, e€ rpaduk u cBoiictBa. Ilapabona, kKoopauHATHI




BEPIINHBI MapadoJIbl, OCb CHMMETPHUH ITapadoIIbl

3.2 I'paduku Qynkmii y=kx, y=kx+b 1 ux CBOHCTBa

33 I'paduku Gynkuuit y=k/x, y = x* 1 ux cBoicTBa

34 I'paduku QpyHKIWMiL, ¥ UX CBOMCTBA
4 YucioBble OCIIEI0BATEIbHOCTH

i1 OmnpeneneHue U cnocoObl 3aJaHUsl YUCIIOBBIX IOCIIEN0BATENbHOCTEN. 3aaHue
' H0CJIEeI0BATEIbHOCTH PEKYPPEHTHON (opMysoi 1 popMyItoif n-ro uieHa

49 Apudmernueckas mporpeccus. Dopmynsl n-ro uigeHa apupMeTHUECKOu
' IIPOTPECCUU, CYMMBI IIEPBBIX 71 YJIEHOB

43 I'eomerpuueckas mporpeccuss. @PopMmynsl n-ro  4WiI€Ha TIE€OMETPUYECKON
' IIPOTPECCUU, CYMMBI IIEPBBIX /1 YJICHOB

44 N300pakeHre 4IeHOB apu(METHYECKOW M TI'e€OMETPUYECKOH IpOorpeccuii
' TOYKaMU Ha KOOPJAMHATHOU IUIOCKOCTH. JIMHENHBIN U DKCIIOHEHIIUAJIBHBINA POCT

4.5 CJ10KHBIE TTPOIEHTHI




ITPOBEPAEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUA K
PE3YJIBTATAM OCBOEHUWSI OCHOBHOM OFPA30OBATEJBLHON
HNPOI'PAMMbBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NpoBepsieMOro
TpeOOBaHMS

IIpoBepsiemble TPeGOBAHUS K MPeIMETHBIM pe3yJibTaTaM
OCBOEHMSI OCHOBHOM 00pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOI'O
o0miero oopazopanusi Ha ocHoBe PI'OC

YMeHue onepupoBaTh IOHATHUSAMU: MHOXKECTBO, IIOJMHOXECTBO,
OIepalMy HaJ MHOXKECTBAMM; YMEHHUE OIEpUPOBATH ITOHATUSMH:
rpad, cBs3HBIH rpad, AepeBo, LUK, MPUMEHITh UX MpPU PELICHUU
3aj1a4y; yMEHHE UCIIOJIb30BATh IpauuecKoe MPEICTaBICHUE MHOXKECTB
JUISL OIIMCAHUS PEaJIbHBIX IIPOLIECCOB U SBJICHUM, IIPU PELICHUU 3a1a4

U3 APYrux y4eOHBIX MPEIMETOB

VYmenue OIICPHUPOBATH IMOHATHAMMU: OIIPCACIICHUC, aKCHUOMA, TCOpEMA,
JA0Ka3aTCJIbCTBO, YMCHHC pPACIIO3HABATbL HWCTHHHBIC W  JIOXKXHBIC
BBICKAa3bIBaHHA, IIPHUBOJUTH IPHUMEPbBI W KOHTPIIPUMEPHBI, CTPOUTH

BbICKA3bIBAHUA U OTpULIAHUS BBICKA3bIBaHHUI

YMeHne onepupoBaTh MOHATHAMHU: HAaTypaJbHOE YHUCIO, MPOCTOE W
COCTaBHOE YHCJIO, JEIMMOCTb HATYPAJIbHBIX 4YHUCEJ, IPU3HAKU
JEITUMOCTH, LIEJI0€ YHCIIO0, MOIY/b YHCJA, OOBIKHOBEHHAs IpoOb U
JeCSITUYHAs JIpoOb, CTAHJAPTHBIA BUJ YHUCIA, PAMOHAIBHOE YHCIIO,
UppalMoOHabHOE YHUCIO, apu(MeTHUeCKUid KBaJpPaTHBIA KOPEHb;
YMEHUE  BBIIOJHATH JEWCTBUS € YUCIAaMH, CpPaBHHUBATb U
yHOpAIOYMBATh 4YHUCJIA, IPEACTABIATh YHUCIA HAa KOOPAUHATHOMU
IPSIMOW, OKPYIVISITH YHMCJIA; YMEHHUE JelaTh HNPUKUAKY U OLEHKY

pe3ylibTaTta BBIYMCIICHHI

YMeHue onepupoBaTh MOHATHUAMM: CTENEHb C LEJbIM MOKa3aTeeM,
apudmeTnyecKkuil KBaJpaTHBIA KOPEHb, MHOTOYJIEH, airedpandeckas
Ipo0b, TOXAECTBO; 3HAKOMCTBO C KOpPHEM HaTypaJbHOM CTENeHU
0oJbllle €IMHULBI, YMEHHE BBIIOJIHATH pacdy€rbl Mo Qopmynam,
npeoOpa3oBaHusl IENbIX, JIPOOHO-PAIlMOHANBHBIX BBIPAKCHUNA U
BBIPQXEHUIN C KOPHAMM, Pa3jIoKEHUE MHOTOYJIE€HAa Ha MHOXUTENH, B
TOM 4YHCJIE C UCIOJb30BaHHEM (OPMYNl Ppa3HOCTH KBaJApaToB U

KBaJpaTa CyMMbI U Pa3HOCTH

YMeHue ONCpUPOBATh NMOHATUAMU: YUCIIOBOC PABCHCTBO, YPABHCHUC C




OOHOM TIEPEMEHHOH, YKCJIOBOE€ HEPAaBEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHHUE DPEIIATh JIMHEHHBIE M KBAJPATHBIE ypaBHEHMS,
JIpOOHO-pallMOHATIFHBIE YPABHEHHSI C OJHOM TEPEMEHHOM, CHCTEMBI
JIBYX JMHEHHBIX ypaBHECHUH, JTUHEHHbIC HEPABEHCTBA U UX CHCTEMBI,
KBaJpaTHbIE ¥ JpOOHO-pallOHAIbHBIE HEPAaBEHCTBA C OJHOU
[IEPEMEHHOM, B TOM YHUCJIE IIPU PELICHUU 3aJa4 U3 APYIUX IIPEIMETOB
U TPAKTUYECKUX 3a7a4; YMEHHE HCIIOIb30BaTh KOOPAHMHATHYIO
OpSAMYI0 M KOOPIMHATHYIO IUIOCKOCTh Ui HM300pakeHUs! pPeLIeHUi

ypaBHeHI/Iﬁ, HCPABCHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAME: QYHKINA, TpapuK QYHKIIMH, HYITH
byHKINY, MPOMEKYTKH 3HAKOMOCTOSIHCTBA, IPOMEKYTKH
BO3pacTaHus, yOBIBaHUS, HaWOOJbIIEC W HAWUMCHBIICEC 3HAYCHUS
byHKINY; yMEHHE OIEPUPOBATH MOHSATHSMHU: npsiMast
PONOPIUOHATBHOCTD, JIMHEHHAs (DYHKIUS, KBaapaTudHas (yHKIHA,
oOpaTHasi TPOMOPIMOHANLHOCTh, TMapaboia, runepOosia; yMEHHE
CTpOuTh Tpaduku (PyHKINH, UCTIOTB30BATh TPa(UKH JIJIs OTIPEACIICHUS
CBOICTB TPOIIECCOB M 3aBUCUMOCTEH, ISl pEUICHUS 3a1a4 U3 APYTUX
yUeOHBIX TIPEJAMETOB M pEaJbHOW IKM3HHM, YMEHHUE BBIpaXaTh

(I)OpMyJ'IaMI/I 3aBUCHUMOCTU MCKAY BCIIMUYNHAMU

Ymenue OTepupOBaThH MOHATUSMU MOCe0BATEIBHOCTD,
apudmernyeckass U reoMeTpuUYecKass  MPOrPEecCHM;  YMEHHE
MCIONIb30BaTh CBOWCTBA MOCJEA0BATEIBHOCTEH, (HOPMYIBI CyMMBI U
oOlIero wieHa MpH pelieHud 3ajad, B TOM 4YHCIe 3ajad U3 APYrux

y4€OHBIX MPEIMETOB U PEATHHON KU3HU

YMeHue pemarh 3aJaud pa3HbIX THUIIOB (B TOM 4YHCJIE Ha MPOLIEHTHI,
JOJIM M YacTH, JBHWXKEHHE, paboTy, LIEHYy TOBAapOB U CTOUMOCTh
MOKYTIOK U YCIIYT, HAJIOTH, 3a/1a4H U3 00JIaCTH YIIPABJICHUS JINYHBIMUA U
ceMeHbIMM  (HUHAHCAMH); YMEHHE COCTABIIATH  BBIPAXKCHUS,
YpPaBHEHUS, HEPAaBEHCTBA M CHUCTEMbl II0 YCJIOBMIO 3aJayH,
UCCIIeIOBaTh MOJIYYEHHOE pEIIeHHE U OIEHUBATh MPABIONOJA00HOCTD

MMOJIYYCHHBIX PE3YJIbTAaTOB

YMeHue onepupoBaTh MOHATUSAMU: (PUTypa, TOUKA, OTPE3OK, MpsMas,
Jyd4, JIOMaHasi, yrojl, MHOTOyroJIbHUK, TPEYTOJIbHUK, paBHOOEIPEHHBII
U PaBHOCTOPOHHUH TPEYroJbHUKU, NPSIMOYTOJBbHBIM TpPEYTroNbHUK,

MeauaHa, OUCCEeKTpUca M BBICOTA TPEYrOJIbHUKA, YETHIPEXYTOIbHUK,




napajienorpaMM, poM0O, TPSMOYTOJbHHK, KBaApaT, Tpameuus;
OKPYXHOCTb, KPYT, KacaTejabHasi; 3HAKOMCTBO C IPOCTPAaHCTBEHHBIMU
durypamu; yMeHue pelaTh 3a7aud, B TOM YHUCIIE U3 IOBCEIHEBHOMU
JKU3HU, Ha HAXOXKJEHUE TFeOMETPUYECKHX BEJIWYMH C NPUMEHEHHEM

M3YUEHHBIX CBOUCTB GUTyp U (pakToB

10

YMeHHue onepupoBaTh IOHATUAMHU: PABEHCTBO (HUTYp, PaBEHCTBO
TPEYTrOJIbHUKOB; MapauieIbHOCTh M MNEPHEHAUKYISIPHOCTh MPSIMBIX,
Yroja MeXAy MNOpsAMbIMH, [EPIEHIUKYISp, HAKIOHHAs, IPOCKUUs,
nonobue ¢puryp, nogoOHbIE TPEYrOIbHUKH, CHMMETPHUSI OTHOCUTEIBHO
TOYKM M NPSAMOW; YMEHHE pPACIO3HABaTh PABEHCTBO, CUMMETPHUIO M
nonobue ¢Guryp, napamieabHOCTh U MEPIEHANKYISIPHOCTh MPSMBIX B

OKpY’KarolieM MUpe

11

YMeHue omnepupoBaTh MNOHATUAMM: JJIMHA, PACCTOSHUE, YIrojl
(BeqIMuMHA yrja, CHHYC U KOCHUHYC yIjla TPEYrOJbHMKA), IJIOLIa/b;
YMEHHE OLIEHUBATh Pa3MEpPbl NIPEIMETOB U OOBEKTOB B OKPYKAIOLIEM
MHUpE; YMEHHE NPUMEHATH (OpPMYJIbl TMEpUMETpa U  IUIOMIATH
MHOT'OYTOJIbHUKOB, JJIMHBI OKPY)KHOCTH M IUIOIIAAM Kpyra, oObema
IPSIMOYTOJIBHOTO TapajuleJICNIUIENa; YMEHHE INPUMEHATh NPU3HAKU
paBEHCTBA TPEYTOJIBHUKOB, TEOPEMY O CyMME YIJIOB TPEYIrOJbHHKA,
teopemy Iludaropa, TpUroHOMETpHUUYECKHE COOTHOLICHMS  JUIs

BBIYHCJICHHS JIUTMH, PACCTOSTHHM, IIJTOIIA 1eH

12

YMeHue wu300pakath IUIOCKHE (QUTYpPBI W HUX KOMOHWHAIWH,
IIPOCTPAHCTBEHHbIE (QUIYpbl OT pPYKH, C TOMOIIBIO UYEPTEKHBIX
HHCTPYMCHTOB M 3JICKTPOHHLIX CpCACTB II0 TCKCTOBOMY MU

CUMBOJIbBHOMY OITMCAHUTIO

13

YMmenue OneprupoBaTh IIOHATHUAMMU MpAMOYTOJIbHAA CHUCTEMA
KOOpAUHAT, KOOpAWHAThBI TOYKH, BCKTOD, CymMMa BCKTOPOB,
MMPOU3BCACHUC BCKTOPA HA YUCII0, CKAJIAPHOC ITPOU3BCACHUC BCKTOPOB,
YMCHHUE HUCIIOJB30BATb BCKTOPbI U KOOPAWHATHI IJIA IPECACTABIICHUA
JaHHBIX W PCIICHHUA 3a4da4d, B TOM YHCIC H3 JPYIrux y‘le6H]':>IX

npeaMETOB U peanLHoﬁ KHN3HHU

14

YMeHne omnepupoBaTh IMOHATHSMH: CTOJOMKOBBIE U  KPYrOBBIE
auarpaMmbl,  TaOmuIpl, cpenHee — apudMeTHUEecKoe, MeAHuaHa,
HauOoJblllee U HaNMEHbIee 3HAUECHMs, pa3Max YHCIOBOro Habopa;

YMEHHE  U3BJIEKAaThb, MHTEPIPETUPOBATH U  IPEOOpPa3OBHIBATh




uHpOpMallMIO, TMPEACTABICHHYI0 B Ta0lMIaX W Ha JUarpaMmax,
OTpakarollyl0 CBOMCTBA U XapaKTEPUCTUKU peajbHBIX IPOLECCOB U
ABJICHUH; yMEHHE paclo3HaBaThb HM3MEHYMBBIE BEIUYHUHBI B

OKpYXKAaIOIIeM MHpPE

15

YMeHue onepupoBaTh MOHATHAMH: CIy4YailHBIA ONBIT (CIIy4alHBIN
HKCIEPUMEHT), JJIEMEHTapHOE COOBITHE (PJIEMEHTApHBIA HCXOJ)
CIIy4alfHOTO OIIbITa, CIIydaifHOE€ COOBITHE, BEPOSATHOCTH COOBITHS;
YMEHUE HAXOAWUTh BEPOATHOCTH CIIy4alHBIX COOBITHMIl B ONbBITaX ¢
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMH COOBITHSMM; YMEHHE pellaTh
3aJjaud METOJIOM OpPraHM30BAaHHOIO mepedopa M ¢ MCIOJIb30BaHHEM
IIPaBWJIa YMHOJKEHUS; YMEHHE OLICHMBATh BEPOSATHOCTH PEaJbHBIX
COOBITUI M SIBJIEHUI, MOHUMATh POJIb MPAKTHYECKU ITOCTOBEPHBIX U
MaJOBEPOSITHBIX COOBITHI B OKpY)XaloIlleM MHpPE U B IKU3HU,
3HAKOMCTBO C IMIOHSATHEM HE3aBUCUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIINX YHCET U €r0 POJIBIO B MaCCOBBIX SIBJICHUAX

16

YMeHue BBIOUPATh TOIXOISIIMA W3YYCHHBIM METON MIJI PEIICHUS
3a7a4¥, MPUBOJUTH MPUMEPbl MATEMATHYECKUX 3aKOHOMEPHOCTEH B
MPUPOJE U KU3HU, PACIIO3HABATH MPOSBICHUE 3aKOHOB MAaTeMaTUKHU B
HUCKYCCTBE, OIUCHIBaTh OTHEJIbHBIE BBIJAIOIIUECS  PE3YJbTaThI,
MOJIyYeHHbIE B XOJ€ Pa3BUTUS MAaTEMAaTUKH KaK HAayKH, NPUBOAUTH
MPUMEPbl MATEMaTUYECKUX OTKPBITUNA U MX aBTOPOB B OTEYECTBEHHOM

¥ BCEMUPHOU HCTOpUU




HEPEYEHD 2JIEMEHTOB COIAEPKAHUA, IIPOBEPAEMbBIX HA OI'D
1O MATEMATHUKE

Kon

IIpoBepsieMblii 31eMEHT COAEP:KAHUS

Yucna 1 BEIUHCIIEHUS

1.1 HatypanbHble u nensie yncina. [Ipu3Haky AenMMOCTH LEIbIX YUCEN

. OOBIKHOBEHHBIE U JIECATUYHBIE  APOOHM,  MPOLEHTH,  OECKOHEUHBIE
' TIepUOANUECKUE IPOOH

13 Panmonanehpie  uucna. ApudMeTHdecKkue omnepanud C  panuoOHAIBHBIMHU
. YUCIaMHU

14 JleiicTBuTenpHble uyncia. ApUQMETHYECKHE OINepalud ¢ JIeWCTBUTEIbHBIMU
‘ YUCIaMHU

s [MpubmkEéHHbIE BBIUMCICHHS, TMpaBUIA OKPYIJICHHUS, NPUKHAKA U OIICHKA
' pe3yNbTaTa BBIYUCICHUIN

2 Anrebpanyeckue BbIpaXKEHUS

2.1 BykBeHHble BbIpakeHUs (BbIPaXKEHUS C IEPEMEHHBIMU )

55 Crenenb ¢ uensiM nokazareneM. CTENneHb € palMOHAIBHBIM IOKA3aTENIEM.
. CBoiicTBa cTeneHN

2.3 MHorouIeHbI

24 AnreGpanueckas 1pooOb

) s Apubmernueckuit KOpPEHb HaTypajJbHOU CTETICHHU. JHeiicTBus c
' apupMeTHUYECKUMHU KOPHSIMH HaTypalbHON CTETIEHU

3 VYpaBHEHMsI U HEpABEHCTBA

- Henple u npoOHO-panrioHaNbHBIE ypaBHEHUS. CHCTEMBI U COBOKYIHOCTH
. yYpaBHEHUI

3n Lensie u npoOHO-parMoHaNbHBIE HepaBeHCTBA. CHCTEMBI M COBOKYITHOCTH
' HEPaBEHCTB

3.3 Pemrenue TexcToBBIX 3a1a4

4 YuciioBble OCIIEI0BATEIbHOCTH

4.1 IlocnenoBaTeabHOCTH, CIOCOOBI 3aJaHUS IOCIEN0BATEILHOCTEN

4.2 Apudmernueckas U TeoMmeTpudeckas mnporpeccun. Dopmyna  CIOKHBIX




MIPOLICHTOB

5 OyHKINUN
OyHKIMA, cnocoObl  3amaHus  ¢GyHKnuu. ['paduk  yHkmuu. OoOnacth
orpeziesieHus] 1 MHOKeCTBO 3HaueHuil gpynkuuu. Hynmu ¢ynxmun. [IpomexyTku
5.1. 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (GYHKIHMH. MaKCUMyMBbl WU
MUHUMYMBl (pyHKIuH. Hanbonbiiee W HanMmeHbllee 3HaYeHHE (DYHKIMM Ha
POMEXKYTKE
6 KoopannaTsl Ha psIMOM ¥ TIJIOCKOCTH
6.1 KoopaunaTthas npsmas
6.2 JlexapTOBbI KOOPAMHATHI Ha MIOCKOCTH
7 I'eomerpus
7.1 I'eomeTpuueckue GuUrypsl 1 UX CBOCTBa
7.2 TpeyroabHUK
7.3 MHOroyrojasHUKH
7.4 OKpy’>KHOCTb U KpyT
7.5 W3mepeHune reoMeTpuyecKiX BEJIMYUH
7.6 BekTopsl Ha m10CKOCTH
8 BeposiTHOCTB U cTaTHUCTHKA
8.1 OnwucarenpHas CTaTUCTUKA
8.2 BepositHoCcTh
8.3 Komb6unaropuxka
8.4 MHoxecTBa
8.5 I'padwr




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIbBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

Aureopa. 7 knacce. Yueonnk - Hukoasckuii C.M., Iloranos M.K. u ap.
Aureopa. 8 kinacce. Yueonuk - Hukousckuit C.M., Iloranos M.K. u ap.

Aureodpa. 9 kinace. Yueonuk - Hukousckuiit C.M., Iloranos M.K. u ap.

METOINYECKHUE MATEPHUAJIbBI UIA YUUTEJIA

HprOLIHOC IJIAaHUPOBAHUC IJIA YUUTCIIA.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCBI CETH

HUHTEPHET

bu6mmoreka IJOK
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Bnageney Hypywesa Anbcoua KaxranuesHa
OedcTerTened C17.12.2025 n0 17.12.2026
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