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HHOACHUTEJIBHASA 3AIINCKA

Anrebpa ABISETCS OJHUM U3 OINOPHBIX KypCOB OCHOBHOIO OOIIEro
oOpa3oBaHus: OHa 00ECIIEYMBAET U3YUYECHHUE JAPYTUX TUCUUILUINH, KAK €CTECTBEHHO-
HAy4yHOT'0, TaK W TyYMaHUTApHOTO IIUKJIOB, €€ OCBOEHHE HEOOXOAMMO s
NPOIOJKEHUsI 00pa30BaHus U B MTOBCEIHEBHOM kU3HU. PazBurue y oOydaromuxcs
HAY4YHBIX TPEACTABICHUN O MPOUCXOKICHUM U CYIIHOCTH anreOpandecKux
abcTpakuii, cnoco0e OTpaKEHU MAaTEMaTUYECKON HayKOM SIBJICHHM U MPOIIECCOB
B NPUPOAE U OOILIECTBE, POJIM MATEMaTHYECKOI'O MOJEIHUPOBAHHUA B HAYYHOM
NO3HAHUU U B IPAKTHKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOI'O MUPOBO33PEHHUS
¥ Ka4eCTB MBIIUICHHS, HEOOXOJUMBIX JJIsl aJaNTallid B COBPEMEHHOM IIU(PPOBOM
obuiectBe. M3ydyenue anreOpbl oOecriedyuBaeT pa3BUTHE YMEHHUS HaOJI0JaTh,
CpPaBHMBATh, HAaXOJWUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTU MBILIUICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOU JCHCTBHUSI M BBIBOABI,
dbopmynupoBath yrBepxkieHus. OcBoeHUE Kypca anreOpbl 00ecreynBaeT pa3BUTHE
JOTHYECKOTO MBIIUICHUS OOYYaloIIMUXCS: OHM HCHOJB3YIOT JACIYKTUBHBIE U
WHIYKTUBHBIE PACCYXICHUS, 0000IIEHNEe U KOHKPETU3AIHNI0, aOCTparupoBaHue M
ananoruto. OOydenwe  anreOpe  mpeAmojaracT  3HAYMUTEIBHBIH  00BEM
CaMOCTOSITENILHOM  AESATEIBHOCTH O0YyYarolUXCcs, IO3TOMY CaMOCTOATEIbHOE
pelIeHue 3a7a4 SIBIsSIeTCs peaanu3alnen 1esTeIbHOCTHOIO MPUHIUIIA 00YYEHUS.

B crpykrype mporpammbl ydueOHOro Kypca «Anredpa» sl OCHOBHOI'O
o0miero o0pa3oBaHHs OCHOBHOE MECTO 3aHUMAIOT CO/IEPKATEIbHO-METOANYECKUE
auHUM: «Hucna v BeIMUCHEHUSN», «ANreOpandyecKkue BBIPAKEHUS», «YpaBHEHUS U
HepaBeHCTBa», «DyHkimu». Kaxnaas U3 3THX COIEpKaTENbHO-METOIUYECKUX
JVHUNA pa3BUBAETCs HA MPOTSHKEHUU TPEX JIET U3YyUEHUs Kypca, B3aUMOJIEUCTBYsI C
ApYTMMHU €ro JWHUAMUA. B xome wu3ydeHuss y4eOHOro Kypca OOydaroImumcs
NPUXOTUTCS JIOTHYECKU PACCYXAaTh, MCIOIB30BATh TEOPETHUKO-MHOKECTBEHHBIN
a3bIK. B cBsi3W ¢ 3TUM B mporpamMmy y4eOHOro kypca «Auredpa» BKIHOYEHbI
HEKOTOPbIE OCHOBBI JIOTHMKH, IPEJICTaBICHHbIE BO BCEX OCHOBHBIX pa3Jienax
MaTeMaTUYECKOro 00pa30BaHUs U CIIOCOOCTBYIOIIME OBIAJCHUIO O0YUYaIOIUMUCS
OCHOB  YHHMBEpCAJIbHOIO MareMmaruueckoro s3bika. ConepKaTelbHOW U
CTPYKTYpHOM OCOOEHHOCTBIO Y4eOHOro Kypca «AureOpa» SBISETCS €ro
VHTETPUPOBAHHBIN XapaKTep.

Conmepxxanne muHUM «Uucna W BBIYMCIEHUS» CIYKUT OCHOBOW s
JaJIbHEHIIIETO W3YYeHHs] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYYArOIIUXCS
JIOTMYECKOT0 MBIIIIEHUS, (POPMUPOBAHUIO YMEHUS IOJIb30BATHCS aIrOPUTMaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX JIJISi TOBCEIHEBHON
KHU3HU. Pa3BUTHE MOHATHS O YUCIIE HA YPOBHE OCHOBHOTO OOIIEr0 0Opa3oBaHUS
CBS3aHO C pAIMOHAIBLHBIMA WM HPPANMOHAIBHBIMU YHCIaMH, (OPMHUPOBAHUEM



IPEACTABICHUNA O JEWCTBUTENBHOM YHUCIE. 3aBEPLICHUE OCBOCHHUS YHUCIOBOU
JIMHUU OTHECEHO K CpeIHEMY 00I111eMy 00pa30BaHUIO.

Copeprkanue qByX anreOpandeckux JIMHUNA — «AJIreOpanyecKkue BhIPaKEHUs
U «YpaBHEHUS U HEPABEHCTBA» CIOCOOCTBYET (DOPMHUPOBAHUIO y OOYUArOIIUXCS
MaTeMaTUYECKOro ammapara, HEOOXOAMMOIo JUIsl PelIeHHs 3aJad MaTeMaTHKH,
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 TIOCTPOCHMSI MaTEeMaTHYECKHUX MOJENed, OMHCaHUsl 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
JNENYKTUBHBIX paccyxjeHuid. [Ipeodpa3oBaHre CUMBOIBHBIX (POPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaXEHUs], CHOCOOHOCTEN K MAaTEMaTHYECKOMY TBOPUYECTBY.

Copeprxanve pyHKIIMOHAIBHO-TpaUUECKO JIMHUKA HAIEICHO HA TIOyYeHHE
OOyYarOIIMMUCS 3HAaHUN O (DYHKIMSAX KaK BaKHEHIIEW MaTeMaTHU4eCKOW MOJIEeTH
JUTSL OIIMCaHUsSl M UCCIIEI0BAHUS Pa3HOOOPA3HBIX MPOLECCOB U SIBIEHUN B MPUPOJIE
u obmectBe. M3yyeHue marepuana CrnocoOCTBYET Pa3BUTHIO y OOyYaroIIUXCs
YMEHHUS UCIIOJIb30BATh PA3JINYHbIE BHIPA3UTENIbHBIE CPEACTBA SI3bIKA MATEMATUKU —
CIIOBECHBIC, CHUMBOJIMYECKHE, TpaduuecKkue, BHOCUT BKJIaJ B (OPMHUpPOBAHUE
NPEICTAaBICEHUN O POJIM MATEMATUKU B PA3BUTUH LIMBUIIM3ALUHU U KYJIbTYPHI.

CornacHo yueOHOMY IIaHy B 7-9 Kiaccax wu3ydaercs Y4YeOHbIH Kypc
«Anrebpa», KOTOPbIM BKIIIOYACT CIEAYIOLIME OCHOBHBIE pa3felibl COACpPKAHMS:
«Yucna w BBIUKCICHUSN», <«ANTEOpandecKue BBIPAKCHUS», «YPaBHCHUS W
HEPABEHCTBa», «DYHKIIUN.

Ha uzyuenne yuebHoro kypca «Anredpa» 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 HeZen0).



COJEPXXAHME OBYUYEHUA
7 KIIACC

Yucia 1 BBIYMCICHUA

JpoOu OOBIKHOBEHHBIE U JIECATUYHBIE, MEPEXO0]l OT OAHOW (POPMBI 3aMHCH
apobeir k apyroil. IloHsTHE pauMOHAJIBHOTO 4MCa, 3alUCh, CpPaBHEHUE,
yIOpPSIIOUMBAHUE  pPALMOHAIBHBIX uucen. Apudmerndyeckue AecTBUS €
panMoOHaIbHBIMU YKCIIaMU. PelreHne 3amad u3 pealbHOM NPAKTUKU HA 4acTH, HA
JpoOHu.

CreneHb C HaTypaJlbHbIM T[IOKa3aTeleM: OmpeleseHue, npeoOpa3oBaHue
BBIPAXKEHHI HA OCHOBE ONpPEIENICHUs, 3aUCh 00NbIINX YKces. [IpoleHTsl, 3anuch
OPOIIEHTOB B BHJE ApoOU M ApoOU B BHUIE MPOIEHTOB. TpHU OCHOBHBIE 33Jauu Ha
IPOLIEHTHI, pENIEHUE 3a7a4 U3 PEAIbHON NIPAKTUKHU.

IIpuMeHeHne TNpPHU3HAKOB  JEIMMOCTH, pPa3lO)KEHHE Ha  MHOMKUTEIH
HaTypaJbHBIX YUCEIL.

PeanpHple  3aBUCHMMOCTHM, B TOM 4YHCle TmpsimMasi W oOpaTHas
IPONOPLUHUOHATIBHOCTH.

AJuire0OpanvecKkue BbIPaKeHUs!

[IepemeHHbIE, YHCIOBOE 3HAYEHUE BBIPAXKEHUS C IEPEMEHHOM. JlomycTUMBbIE
3Ha4YEeHUS NepeMeHHBIX. [IpencraBnenne 3aBUCUMOCTH MEKy BEIMUNHAMU B BHJIE
dopmyinbl. Beruncnenus o gpopmynam. IIpeodpa3oBanne OYKBEHHBIX BbIPAKEHHIH,
TOKIECTBEHHO DAaBHbIE BBIPAXKEHUs, MpaBuila MpeoOpa3oBaHUsI CYMM U
POU3BEICHUH, TpaBUIa PACKPHITUS CKOOOK U MPUBEICHUS MOAOOHBIX CIaraeMbIX.

CBOIICTBa CTENEHU C HATYPAIBHBIM IOKA3aTEIIEM.

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 MHOKUTEJIH.

YpaBHeHUA U HEPABEHCTBA

VYpaBHeHHE, KOpPEHb YypaBHEHUS, MpaBWiIa MpeoOpa3oBaHUsA ypaBHEHUS,
PABHOCWIBHOCTh YPAaBHEHUU.

JIuHetHOe ypaBHEHHE C OIHOM MEPEMEHHOM, YHUCIO KOPHEH JIMHEHHOIO
YPaBHEHMS, pELICHUE JIMHEHHBbIX ypaBHeHMM. (CocCTaBlIeHHE YpPAaBHEHUH IO
YCIIOBHIO 3a7ja4t. PelieHne TeKCTOBBIX 3aa4 C TOMOIIBIO YPaBHEHUH.

JIuneiiHoe ypaBHEHHE C JABYMS NEpEMEHHBIMH U ero rpaduk. Cuctema IByX
JMHENHBIX YpaBHEHHW C JABYMS IEPEMEHHBIMU. PelleHne cuctem ypaBHEHUU
crocoboM MoAcTaHOBKU. IIpuMepsl pelieHHs TEKCTOBBIX 3a4ad C MOMOUIbIO
CHCTEM YPABHEHUM.

DOyHKUNHA



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

[IpsimoyronbHasi cucteMa koopAauHat, ocu Ox u Oy. Alcuucca U opJuHaTa
TOYKU Ha KOOPJAUHATHOM IUIOCKOCTH. [IpuMepsl rpadkoB, 3a1aHHBIX (opMyIaMH.
Urenne rpadukoB peanbHbIX 3aBucuMocTei. [lomsarue ¢ynkmuu. [padux
¢ynkuuu. CoiictBa pyHkumil. JIunelinas @yukuus, e€ rpadux. ['padux GyHkumu
y = [|x|. I'padmueckoe pelmieHne JTUHEHHBIX YpaBHEHWM M CHUCTEM JIMHEHMHBIX
YPaBHEHHM.

8 KJIACC

Yucuia 1 BBIYMCICHUSA

KBagparueiii kopeHb u3 uucna. [loHsThe 00 UppalMOHATIBLHOM YHCIIE.
JlecsTuuHbIe TPUOIMKEHUS UppallMOHANIbHBIX uncesl. CBoMcTBa apuMEeTHUECKUX
KBaJIPATHBIX KOPHEW U MX MPUMEHEHUE K MPEoOPa30BaAHUIO YHCIIOBBIX BBIPAXKEHUN
Y BBIYUCIICHUAM. [[eICTBUTENIbHBIE YUCIIA.

CrteneHb C 1eIbIM MMOKa3zaTeneM U e€ cBoiicTBa. CTaHaapTHas 3aMKUCh YUCTIA.

Anrebpandeckre BeIpaKeHUSAJredpandeckne BbIpakeHusl

KBampaTHpiii  TpEXuieH, pas3ioKEHHE KBAJAPATHOIO TpEXWIEHAa Ha
MHOKHTEIH.

AnreOpaundeckass ApoOb. OCHOBHOE CBOMCTBO ajredpandeckoil apolwu.
Crnoxxenne, BBIYHTAHHE, YMHOXKCHHE, JCICHHE aireOpandeckux JpoOei.
PanronanbHbie BhIpaXXeHUS U UX ITpeoOpa3oBaHue.

YpaBHEHHS 1 HEpABEHCTBAY pABHEHHUS M HEPABEHCTBA

KBagpatHoe ypaBHeHue, Gopmyna KOpHEW KBaJIpaTHOrO ypaBHEHHSI.
Teopema Buera. Pemienue ypaBHEHUN, CBOIAIIMXCS K JIMHEMHBIM U KBAJAPATHBIM.
[Ipocreiiiue qpoOHO-paIMOHAIbHBIC YPaBHEHUS.

I'paduueckas mnTepnperanys ypaBHEHUN C ABYMsI IEPEMEHHBIMU U CUCTEM
JMHEHUHBIX YypaBHEHUU C JBYMs IepeMeHHbIMH. [Ipumepsl pemeHus cucrem
HEJIMHEMHBIX YPABHEHUH C JIByMSl IEPEMEHHBIMHU.

Pelrienne TeKCTOBBIX 3a/1au anredpandyeckuM CrocoooM.

HucnoBble HEpABEHCTBA U UX CBoOWcTBA. HepaBeHCTBO ¢ OMHOM NEPEMEHHOM.
PaBHOCWIBHOCTE HEpaBeHCTB. JIMHEVWHBIE HEPABEHCTBA C OJHOM IEPEMEHHOW.
CucTembl JIMHEHHBIX HEPABEHCTB C OJJHOM MEPEMEHHOM.

OyHKIMNPYHKIUA

[Tonatue @ynkuun. OOIacTh ONpEACICHUS W MHOXKECTBO 3HAUYCHUH
dbynkimn. CriocoObl 3a1anust () yHKITHIA.

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



OyHKIWKA, OIMCHIBAIONIME TIPSIMYI0 W OOpaTHYIO MPOMOPIIMOHATHHBIC
3aBHCHMOCTH, HX rpadukn. OyHkuun y = x2, y = x3, y = \x, y=|x|. [padmueckoe
pElICHNE YPABHEHUN U CUCTEM YPaBHECHUM.

9 KJIACC

Yuciaa v BbIYMCICHUS

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

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

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

[Ipubnmx€HHOE 3HAUEHUE BEIMYMHBI, TOYHOCTh NpHOImkeHus. OKpyrieHue
yucen. [Ipuknika u olieHKa pe3yJbTaToOB BEIYUCICHHI.

YpaBHeHUA U HEPABEHCTBA

JIuneniHoe ypaBHEHME. Penienne ypaBHEHNM, CBOMSIIMXCS K IMHEUHBIM.

KBagpaTHoe ypaBHeHue. Pemenne ypaBHEHUH, CBOASIINXCS K KBaJgpPaTHBIM.
bukBanpatHoe ypaBHeHue. [IpuMepsl pellieHuss ypaBHEHUN TPETbEU U YETBEPTOU
CTEIICHEN Pa3JI0KEHUEM HAa MHOKUTENH.

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

VYpaBHeHue ¢ AByMs NEpeMEHHbIMH M ero rpaduk. PemeHue cuctem AByx
JIMHEWHBIX YPaBHEHUH C IByMs [IEPEMEHHBIMU. Pemenne cucrem 1ByX ypaBHEHUI,
OHO M3 KOTOpPBIX IJIMHEHHOE, a JApyroe — BTopoil creneHu. ['paduueckas
MHTEPIIPETALIAS CUCTEMBI YPABHEHUN C IBYMsI IEPEMEHHBIMU.

Pelriiennie TeKCTOBBIX 3a/1au anredpanyeckuM CrocoooM.

HucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne nUHENHBIX HEPABEHCTB C OJHOM NEepeMeHHOM. PemieHue cucrem
JIMHEHWHBIX HEPABEHCTB C OJIHOW IlepeMeHHOW. KBagpaTHele HEpaBEHCTBA.
I'paduueckass wmHTEpmnperanys HEPABEHCTB W CHCTEM HEPABEHCTB C JABYMS
IIEPEMEHHBIMH.

OyHKIMNPYyHKIMH

KBagpatuunas ¢ynkuusa, e€ rpaduk u cBoiictBa. [lapaGona, KoopauHATHI
BEPILIHUHBI TapadoIbl, 0Cb CAMMETPUH NapadOJIbL.

Ipaduku Gyrxmmit: v =kx, y=kx + b, y=k/x, y=x3, y=Vx, y = x| , 1 ux
CBOWCTBA.



YucioBble  mociaenoBaTelbHOCTUHUMCI0BbIE  MOCAEA0BATEBHOCTH M
Nporpeccuu

[loHATHE 4YHCIIOBOM ITOCIENOBATEIBHOCTH. 3aJaHUE IOCIEI0BATEIIBHOCTH
peKyppeHTHOl dhopmMynoi u popmyIioit n-ro dieHa.

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

N3ob0paxkenne uieHOB apr(METHUYECKOH M TeOMETPUUYECKOM MPOTrpecCHid
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 MATEMAaTUYECKOW IIKOJIbI, K HCIOJIb30BAHUIO 3THUX
JTOCTH>KEHUI B IPYTUX HAayKaxX W MPUKIAJAHBIX cepax;

2) rpa:xKIaHCKoOe M IyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBHITIOJIHEHUIO 00S3aHHOCTEHN T'paKJIaHUHA M pealiu3allii ero
npaB, TMPEJACTAaBICHUEM O MaTEeMaTHYECKUX OCHOBax (yHKIIMOHUPOBAHUS
Pa3JIMUHBIX CTPYKTYp, SIBICHU, MPOLEAYp T'pakJaHCKOro oOlecTBa (Hampumep,
BBIOOPHI, OIPOCHI), TOTOBHOCTHIO K OOCYKJICHHUIO ATHUYECKUX MPOOJIeM, CBSI3aHHBIX
C TMPAKTHYECKUM TPUMEHEHUEM JOCTHKECHUN HayKHh, OCO3HAHUEM BaXKHOCTHU
MOPAJIbHO-3TUYECKUX MPUHIUIIOB B IESITEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCTIUTAHUE:

YCTAaHOBKOW Ha AaKTHUBHOE YYacTHE€ B PEUICHWM NPAKTUYECKUX 3aaad
MaTeMaTUYECKOW HAINpaBICHHOCTH, OCO3HAHUEM BaXXHOCTH MAaTEMAaTHYECKOTO
oOpa30oBaHUsI Ha TPOTSHKEHWHM BCEH JKU3HU I YCTEMHOW TpodeccHoHaIbHON
JESATEbHOCTU U Pa3BUTHEM HEOOXOJUMBIX YMEHUM, OCO3HAHHBIM BBHIOOPOM U
MOCTPOCHUEM WHUBUAYAIBHOU TPACKTOPUU 00pa30BaHUS U KU3ZHEHHBIX TUIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIIMTAHUE:

CIIOCOOHOCTHIO K  SMOLMOHAILHOMY UM  3CTETUYECKOMY  BOCHPHSITHUIO
MaTeMaTHYECKUX OOBEKTOB, 3ajlau, pEIICHUM, pacCyXJAeHUH, YMEHHUIO BHUICTh
MaTeMaTHYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

OpHMEHTAIlMEd B JIEITEIBHOCTM HAa COBPEMEHHYIO CHCTEMY Hay4HBIX
NpeACTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS UeIOBEKa, MIPUPOJIbI U
oOIecTBa, TMOHMMAaHHWEM MaTeMaTUYeCKOM HayKu Kak cQepbl 4YeIOBEUYeCKOH
NEATENbHOCTH, 3TANlOB €€ Pa3BUTHS W 3HAYMMOCTH ISl PA3BUTHUS LIMBUJIM3ALINM,
OBJIQJICHUEM SI3IKOM MATEMaTHKU U MATEMATHYECKOW KYJIbTYPOW KaK CPEICTBOM
MO3HAHUSI MHUPA, OBJIAJECHUEM MPOCTEUIIMMH HABBIKAMHU HCCJIEA0BATEIHCKOU
NEeATENbHOCTH;



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

TFOTOBHOCTBIO NPHUMEHATh MaTeMaTHYECKUE 3HAHUS B HMHTEPECax CBOETO
3I0pOBbSl, BEIEHUS  3J0pPOBOro  oOpaza  KU3HU  (30pOBOE  IUTAHHUE,
cOamaHCHpPOBAaHHBIA PEXUM 3aHATHM W OTAbIXa, peryiaspHas Qusnueckas
aKTUBHOCTbB), C(HOPMHUPOBAHHOCTHIO HaBbIKa pEQIIEKCUU, MPU3HAHUEM CBOETO
[paBa Ha OLIMOKY M TAaKOr'o K€ IpaBa JIPyroro 4eloBeKa;

7) 3kos10rMYecKOe BOCIINTAHME:

OpUEHTalKel HA TPUMEHEHUE MAaTEMAaTUYECKUX 3HAHUU Ul pelIeHUs 3a]1a4y
B 00JJaCTM COXPAHHOCTHU OKPYKaloOIIeH cpeabl, IUIAaHUPOBAHUSA TIOCTYNKOB U
OLIEHKM HX BO3MOXHBIX IIOCJIEICTBUI ISl OKpY’Kalolleld cpeabl, OCO3HAaHUEM
IJI00AJIBHOIO XapaKTepa 3KOJOrMYECKUX MPOOJIEM U MyTEN UX PELIEHUS;

8) aganTanusi K M3MEHAIUMCS YCJIOBUAM COLMAIBHOW M NPUPOIHOM
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 KOMIIETEHILIMU U3 OMBITA JIPYTHUX;

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, MIIAaHUPOBATh CBOE pPa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaThb  CTPECCOBYIO  CUTYyallMl0, BOCIPUHUMATh
CTPECCOBYIO CHUTYalMI0O KaK BbBI30B, TPEOYIOIIUMU KOHTPMEpP, KOPPEKTUPOBATH
OpPUHUMAEMble PEIICHUs W JAEUCTBUSA, (POPMYIHMpPOBATH M OLEHUBATH PUCKU U
HOCIEACTBUS, (POPMUPOBATH OIBIT.

METANPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHUBEPCAJbHbIE YUeOHbIE 1eHCTBUSA

Ba3oBble Jjoruueckue JelcTBUA:

e BBUBJISTH M XapAKTEPU30BATH CYIIECTBEHHBIC MTPU3HAKA MATEMATHUYECKUX
OOBEKTOB, MOHATHUM, OTHOILICHHM MEXIY MOHATUIMH, (DOPMYITUPOBATH
ONpENENCHUs] TOHATHH, YCTAHABIMBATh  CYIIECTBEHHBIM  IPU3HAK
KJ1accupUKaIii, OCHOBAaHUS i1 OOOOIIEHUS W CpPaBHEHHS, KPUTEPUU
MMPOBOJIUMOTO aHAJIIN3A;

e BOCHpPUHUMATH, (HOPMYIHPOBATH U NPEOOPa3OBBIBATH  CYXKICHUS:
YTBEpAUTEIbHbIE M OTpHUIATENbHBIC, C€IWHUYHBIC, YaCTHBIC U OOIIHeE,
YCIIOBHBIE;



BBISIBIISATH ~ MaTEeMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
npoTuBopeursi B (akTaxX, JaHHBIX, HAOIIOACHUSAX W YTBEPKIACHUSX,
npemjiaraTh ~ KPUTEPHH  JIJII  BBISIBJICHHS ~ 3aKOHOMEPHOCTEH M|
IIPOTUBOPEUHNIL;

JIeNaTh BBIBOABI C HWCIIOJIB30BAHUEM 3aKOHOB JIOTHKH, MEAYKTUBHBIX U
WHAYKTUBHBIX YMO3aKIIFOUCHHUH, YMO3aKIIFOUCHUH 110 aHAJIOTHH;
pa30upaTh JI0Ka3aTebCTBA MATEMATHUECKUX YTBEPKIECHUHN (TIPSMbIEC U OT
MPOTHUBHOI0), MPOBOJUTH CAMOCTOATEIHLHO HECIOXKHBIE OKA3aTeIhCTBA
MaTEeMaTHYeCKUX (PaKTOB, BBICTPAWBATh aAPTYMEHTAIIUIO, MPUBOIUTH
MIPUMEPHI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHNS,
BBIOMpATh CIOCOO pelieHus yd4eOHOW 3ajadyu (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIIeHUs, BBIOMpaTh HauboNee MOAXOMSIIMHUA C YIETOM
CaMOCTOSITEIILHO BBIJICTICHHBIX KPUTEPHER).

Ba3oBble ucciienoBarejbCKie 1eCTBUA:

MCIIOJIb30BaTh BOMPOCHI KaK MCCIENOBATENbCKUNA WHCTPYMEHT MO3HAHMS,
dbopMynMpoBaTh BOMPOCH], (UKCUPYIOUIME TMPOTUBOPEUUE, MpoOIemMy,
CaMOCTOSITEJIHO YCTAaHABIMBAaTh WMCKOMOE U JaHHOE, (HOPMHUPOBATH
TUIIOTE3Y, apryMEHTUPOBATh CBOIO TIO3UITUIO, MHCHUE;

MPOBOJUTH IO CaMOCTOSITENIbHO COCTABJICHHOMY IUIaHY HECJIOXKHBIM
OKCIIEPUMEHT,  HEOOJbIIOE  HWCCIAEAOBAaHWE 1O  YCTAHOBJIICHUIO
OCOOCHHOCTEM MAaTEeMaTUYEeCKOTO OOBEKTa, 3aBHUCHUMOCTEH OOBEKTOB
MEXy COOOH;

CaMOCTOSTEIBHO (POpMYyTHUPOBATH 000OIIEHNST U BBIBOJIBI 110 pe3yJbTaTaM
MPOBENEHHOTO HAOJIOEHUS, WCCISIOBAHMS, OICHUBATH JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YyJbTAaTOB, BEIBOJOB U 0000IIEHUIA;

MPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE TMPOIECCa, a TAKXKE BbIJIBUTAThH
MIPEATNOIO0KEHHUS O €r0 Pa3BUTHUU B HOBBIX YCJIOBHSIX.

Pabora ¢ unpopmanmueii:

BBISIBJISITh HEJOCTATOYHOCTh M H30BITOYHOCTh HH(OpMALUU, JAHHBIX,
HEOOXOAMMBIX JIJISl pELICHUS 3a/1a4u;

BbIOMpaTh, aHAJIW3UPOBATh, CUCTEMATU3UPOBaTh U HWHTEPIPETUPOBATH
MH(OpMAIUIO Pa3IUYHBIX BUAOB U (OPM MIPEICTABICHHUS;

BbIOMpaTh (GopMy TMpeAcTaBieHUs HHDOpMAUUMU U WLIIOCTPUPOBATH
peliaemMble 3aJaud CXE€MaMH, JuarpaMmamH, WHOW Trpadukod M uX
KOMOWHAIIUSIMU;

OLICHMBAaTh HAAEKHOCTh MH(GOPMAIMU MO KPUTEPHUSM, MPENIOKEHHBIM
YUHUTENEM WU CPOPMYIHMPOBAHHBIM CAMOCTOSATEIBHO.

KoMMyHUKaTHBHBIC YHHBEPCAJIbHbIC Y4eOHbIC ACHCTBHSA:



BOCIIPUHUMATh U  (POPMYJIHMPOBATH CYXKIEHUSI B COOTBETCTBUU C
YCJIOBUSIMU M TIEJISIMU OOIIEHUS, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOYKY 3pPEHHUS B YCTHBIX M NMUCBMEHHBIX TEKCTaX, J1aBaTh MOSICHEHUS IO
XOJly peILIeHUs 3a/1a4d, KOMMEHTHUPOBATh MMOJTYy4YEHHBIN pE3ybTarT;

B X0JI¢ 00CYXKE€HUS 3a/1aBaTh BOMPOCHI TIO CYIIECTBY 00CYKIaeMOH TEMBI,
poOJIeMbl, peraeMon 3aJ1auu, BhICKa3bIBaTh UJICH, HAIICIICHHBIE HA TIOUCK
pEIICHUsI, COIMOCTaBIATh CBOM CYXKIEHUS C CYXKICHUAMH JIPYTUX
YYaCTHUKOB Juajiora, OOHapy>KMBaTh pa3jIu4ve U CXOJCTBO MO3UIIMI, B
KOPpEKTHOU popme hopMyTUpOBaTh Pa3HOTIIACHS, CBOU BO3PAKEHUS;
NpEeACTaBIATh  pe3yibTaThl  peUIeHHus  3aJaud,  DKCIEPUMEHTA,
UCCJIEIOBAHUs,  TPOEKTa,  CaMOCTOSATEIbHO  BBIOMpaTh  (opmar
BBICTYIUIEHUS ¢ YYETOM 3aJ1a4 MPE3CHTAIIMU U OCOOCHHOCTEN ayIuTOPUU;
MOHUMATh W  MCIOJIb30BaTh  MPEUMYIIECTBA  KOMAaHIHOM U
WHJUBUAYaJbHOW palOOThl MpU pEHIeHWH Y4YEeOHBIX MaTeMaTUYECKHUX
3ajay;

MPUHUMATH 1EJIb COBMECTHOU JIEATEIbHOCTH, IUIAHUPOBATh OPraHU3aLUI0
COBMECTHOM pabOThl, pachpenensiTb BHUIBI padoT, JOrOBapUBATHCA,
00CYyXJ1aTh MPOLECC U Pe3yJbTaT padoThl, 0000IIaTh MHEHHSI HECKOJIbKHUX
JIIOJICH;

y4acTBOBaTh B TPYNMHOBBIX (opmax paboTel (0OCyxIaeHus, oOMeH
MHEHHUSIMU, MO3TOBBI€ IITYPMbl W JIPYTHUE€), BBINOJHATH CBOI YacTh
paboThl U KOOPJMHUPOBATH CBOU JICUCTBUS C IPYTUMU WICHAMU KOMaH/IbI,
OLICHUBAaTh KAa4€CTBO CBOETO BKJIaJa B OOIIMA MPOIYKT MO KPHUTEPHUSM,
c(hopMyJIMPOBAHHBIM YYACTHUKAMH B3aUMOICHCTBUS.

PeryasiTuBHbIE YHUBeEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
Camoopranusanus:

CaMOCTOSITEJIbHO COCTABJIATH IUIAH, AJITOPUTM pEIIeHUs 3a1a4yu (WIH ero
4acTh), BHIOMpaATh COCO0 peIieHus ¢ y4ETOM HUMEIOIIHUXCS PEeCypcoB U
COOCTBEHHBIX BO3MOXKHOCTEW, apryMeHTUPOBaTh U KOPPEKTHUPOBATh
BapUAHTHI PEICHUI ¢ Y4ETOM HOBOM MHGOpMAIIIH.

C&MOKOHTpOJ’lb, AMOIMOHAJIbHBIN HHTEJIEKT:

BJIAJETh CHOCOOAMU  CaMONPOBEPKH, CAMOKOHTPOJIA Ipolecca |
pe3yJbpTara perieHus MaTeMaTUIeCKoM 3a1a4u;

NPEABUIETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh IpPU PEIICHUU
3a/1aud, BHOCHUTb KOPPEKTUBBI B JEATEIbHOCTh HAa OCHOBE HOBBIX
00CTOSTENbCTB, HAUJIEHHBIX OLIMOOK, BBISIBIEHHBIX TPYAHOCTEMH;
OLICHUBATh COOTBETCTBUE PE3yJibTaTa JEATEILHOCTH MOCTaBJICHHOU IETU
U YCJIOBHSIM, OOBSICHATh MPUYUHBI JOCTUKEHUS WM HEJOCTUXKEHUS 1ENH,
HAXOJUTh OMUOKY, JaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.



HHPEIAMETHBIE PE3YJIBTATBI

K xonHmy oOyuenus B 7 KJjacce OOYYarOUIMHCS TMOMYYUT CIEAYIONINE
peaMeTHBIC Pe3yIbTaThI:

Yucia 4 BbIYHCIEHUS

BbimonHATh, coderas yCTHblE U NUCbMEHHbIE NPUEMBI, apUPMETHUECKUE
JCUCTBUSI C PAllMOHAIBHBIMHU YHCITAMH.

Haxoautp 3Ha4YeHHsS YWCIOBBIX BBIPAKEHWUH, NMPHUMEHATH Pa3HOOOpa3HbIC
CHoco0bl U MPUEMBI BBIUMCICHUSI 3HAYCHUM APOOHBIX BBIPAXKEHUH, COJIEpKaIMX
OOBIKHOBEHHBIE U JIECTUUHBIE TPOOH.

[lepexonuTe OT OgHOM (DOPMBI 3aMUCH YUCEN K ApYrod (mpeoOpa3oBBIBATH
JNECATUYHYIO JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
YaCTHOCTH B OCCKOHEUHYIO JACCATUYHYIO IPOOH ).

CpaBHUBaTh U YHOPSAA0YUBAThH PALlMOHAIBHBIE YUCIIA.

OKpyrisaTh yucia.

BEINOTHATE MPUKUAKY U OLIEHKY pe3yJbTaTa BHIUMCICHUM, OIICHKY 3HAYCHUA
YUCJIOBBIX BBIPAXKEHUN. BBIMONHATH NEHCTBUSI CO CTENEHSIMU C HaTypajbHBIMU
MOKa3aTENISMU.

[IpuMmeHaTs  TpHU3HAKKM  JETUMOCTH,  Ppa3lOKEHHE Ha  MHOXKHUTENIU
HATYPaJTbHBIX YHCEI.

Pemarhs npakTUKO-OPUEHTUPOBAHHBIE 33Jaul, CBSI3aHHBIE C OTHOIIEHHUEM
BEJIMYUH, TPONOPLUOHAIBHOCTHIO BEJIWYUH, MPOLEHTAMH, WHTEPIPETHPOBATDH
pe3ynabTaThl PEHICHUs 3a7a4 C y4€TOM OrpaHUYEHHH, CBA3aHHBIX CO CBOWCTBAMU
paccMaTpuBaeMbIX OOBEKTOB.

AuredpanvecKkue BbIPaKeHUs!

Hcnonp30BaTh anreOpanyecKyr0 TEPMHHOJIOTHIO U CHMBOJIUKY, MPUMEHSTH
e€ B Ipolecce OCBOEHUs y4eOHOro MaTepurara.

Haxoauth 3HaueHHs OYKBEHHBIX BBIPQKEHUN IpPU 3aJaHHBIX 3HAYEHMSX
EPEMEHHBIX.

Bremonusate  mpeoOpa3oBaHHsl  LIETIOTO  BBIPXKEHUS B MHOTOWIEH
NpUBEIEHUEM MOJOOHBIX ClIaraeMbIX, PACKPBITUEM CKOOOK.

BbINONHATP yMHOXEHHE OJHOWIEHa HAa MHOIOWIEH M MHOIOWIEHa Ha
MHOT'O4JIEH, IPUMEHATH (DOPMYIIbI KBaJpaTa CyMMBI U KBaJpaTa pa3HOCTH.

OcCymiecTBIATh paszloKEHHE MHOTOWICHOB HAa MHOXHUTEIU C TOMOUIBIO
BBIHECEHUSI 32 CKOOKHM OOIIEr0 MHOXHUTENs, TPYNIUPOBKH  CIaraeMsbiXx,
OpUMEHEHUs! GOPMYJT COKPALEHHOTO YMHOXKEHHUSL.

[IpumensaTs npeoOpa3zoBaHUsl MHOTOUYICHOB ISl PELICHUS Pa3IMYHBIX 3324
U3 MaTEMAaTHKH, CMEXHBIX MPEAMETOB, U3 PEaTbHOM MPAKTHKH.

Hcnonb3oBaTh CBOMCTBA CTEMEHEW C HATypajJbHBIMHU IOKA3aTEISIMU IS
peoOpazoBaHuUs BIPAXKEHUI.



YpaBHeHUsS U HEPABEHCTBA

Pemiate nMHENHBIE YypaBHEHHs C OOHOM IIEPEMEHHOW, IPUMEHSAsS IpaBUIIa
nepexo/ia OT UCXOJHOIO YPaBHEHUS K PaBHOCWIBHOMY emy. IIpoBepsTsh, sBiseTcs
JIM YUCJIO KOPHEM YPaBHEHMUS.

[TpumensTh rpaduueckre METOAbI MPU PEIICHUU JIMHEWUHBIX YPABHEHUN U UX
CUCTEM.

[TonOupaTe npuMepsl Map 4YHUCEN, SBIAIONIMXCA PEIICHUEM JIMHEHHOTro
YPAaBHEHUsI C IBYMS IIEPEMEHHBIMU.

CtpouTh B KOOPJIWHATHOW IJIOCKOCTH TpaduK JMHEHHOTO YpaBHEHHUS C
JIBYMsl TIEPEMEHHBIMU, NOJB3YyACh TpadUKOM, MPUBOJUTH HPUMEPHI PELICHUS
YpaBHEHHS.

Pemrats cructeMsl IByX JIMHEMHBIX YPABHEHUU C IBYMs IIEPEMEHHBIMU, B TOM
quciie rpapuuecKu.

CocraBnsaTe M pemiaTh JIMHEMHOE YPaBHEHHE WM CUCTEMY JIMHEHHBIX
YPaBHEHH TI0 YCIOBHIO 3aJayd, WHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3aJ1a4! ITOJy4YECHHBIA PE3YJIbTaT.

DOyHKINHA

N300paxath Ha KOOPAMHATHOM MPSMOM TOYKH, COOTBETCTBYIOIIUE 33 JAHHBIM
KOOpAMHATaM, JIy4d, OTPE3KH, MHTEPBAJIbI, 3aIIMChIBATH YMCIIOBBIE IIPOMEKYTKH Ha
anreOpandecKoM SI3bIKE.

OTmeuaTh B KOOPAMHATHOW IUIOCKOCTH TOYKH IO 33JaHHBIM KOOpPAMHATAM,
CTpouTh rpaduku TUHEHHBIX GyHKUUNA. CTpouTh rpaduk GyHKINU Y = |X|.

OnuceiBaTh € MOMOUIbIO (YHKIMM H3BECTHBIE 3aBUCHUMOCTH MEXAY
BEJIMYMHAMU: CKOPOCTb, BPEMS, PACCTOSHME, IIE€HA, KOJIMYECTBO, CTOMMOCTSD,
IPOU3BOJUTEIBHOCTD, BPEMsl, 00bEM padOTBHI.

Haxonute 3HaueHrne QyHKIMM MO 3HAUYCHUIO €€ apryMeHTa.

[Tonnmate rpaduyeckuii crnocod MpeACTaBICHUS U aHaiu3a UH(OpMaIuwy,
U3BIIEKaTh U MHTEPIPETUPOBATH HH(POPMALINIO U3 TPAPHUKOB PeaTbHBIX MPOIECCOB
Y 3aBUCHMOCTEM.

K xoniy oOyuenus B 8 kJjacce o0O0y4arouuics TMOMYYUT CIEAYIOIINE
IIPEAMETHBIE PE3YIIbTATHI:

Yucia 1 BBIYMCICHUSA

Hcnonp30BaTh HaudajgbHBIE MPEICTABICHUS O MHOXKECTBE JIEMCTBUTEIBHBIX
YHCell JUIsl CPABHEHUSI, OKPYTJICHUSI U BBIUMCIECHUHN, N300paxaTh NEUCTBUTEIbHbBIC
4yyCila TOYKaMU Ha KOOPAUHATHOMN IIPSMOM.

[IpumeHsATh TNOHATHE apU(PMETUYECKOrO KBAJIPATHOTO KOPHS, HAXOAMTH
KBaJIpaTHbIE KOPHHU, UCIOJIb3Ys MPU HEOOXOAMMOCTH KAJIbKYJSTOP, BBIMNOIHATH
npeoOpa3oBaHusl BBIPAKEHUH, COAEpPKANIMX KBaJApPAaTHbIE KOPHHU, HCIOIb3Ys
CBOWCTBA KOPHEMN.



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

AJiredpanyvecKue BbIPaKeHUsI

[IpyuMeHATh TMOHSATHE CTENEHUW C I[EJbIM IO0Ka3aTeJIeM, BBINOJIHATD
npeoOpazoBaHus BRIPAKECHUM, COIEPIKAIINX CTEIEHU C IENIbIM ITOKa3aTeeM.

BbINIONHATE TOXKIECTBEHHbIE MPeoOpa30BaHUs PALMOHAIBHBIX BBIPAKEHUI
Ha OCHOBE IPaBWJI ICUCTBUI HaJl MHOTOWICHAMH U aJIreOpanyecKUMM IPOOSIMH.

PacknanpiBaTh KBaIpaTHBINA TPEXWICH HA MHOKHUTEIIH.

[IpumeHsATh npeoOpa3oBaHMs BEIPAKEHUN JIs1 pELIEHUS Pa3Iu4HbIX 3a/1a4 U3
MaTE€MaTUKH, CMEKHBIX MIPEAMETOB, U3 PEaTbHON MPAKTUKU.

YpaBHeHUs] M HEPABEHCTBA

Pemiaty nuHEWHbIE, KBaJIpaTHbIE yYpaBHEHUS U pallMOHAJbHBIC YpaBHEHUS,
CBOJISIIIMECS K HUM, CUCTEMBI JIByX YPaBHEHUH C ABYMS IEPEMEHHBIMU.

[IpoBoauTh MpoCTENIINE UCCIIEA0BAHUS YPABHEHUM U CUCTEM YPaBHECHUH, B
TOM YHUCJE C IPUMEHEHUEM rpaduyuecKuX MpecTaBleHuid (yCTaHaBIMBaTh, UMEET
JY ypaBHEHUE WM CHUCTEMa YPAaBHEHUHN PEILICHUS, €CIU UMEET, TO CKOJbKO, U
npouee).

[lepexoauTh OT cioBecHON (HOPMYIUPOBKM 3alaun K e€ anreOpanyeckoin
MOJEIM C TIOMOIIBK) COCTABJICHUSI YPaBHEHHUS WM CHUCTEMbl YpPaBHEHUH,
UHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3aJa4M MOJYYEHHBIN pe3ybTarT.

[IpuMeHsATh CBOMCTBAa YHCIIOBBIX HEPABEHCTB JUIsl CpPAaBHEHUA, OLICHKH,
pelarh JIMHEWHbIE HEpPAaBEHCTBA C OJHOM MEPEMEHHOM M MX CHUCTEMbI, /1aBaTh
rpadUyecKkyr0 WIUIIOCTPALMI0O MHOXKECTBA PEHICHUH HEpaBeHCTBA, CHUCTEMbI
HEPABEHCTB.

DOyHKUNHA

[TonnmaTh U HUCMONB30BATh (PYHKIIMOHAJILHBIE TOHATUS U A3BIK (TEPMHHBI,
CUMBOJIMYECKHE 00O03HAYEHMsI), OMPENENITh 3HAUeHHE (DYHKIIMU IO 3HAYCHUIO
apryMeHTa, OIpeNesITh CBOMCTBA (QYHKIIUH MO €€ rpaduKy.

Crpoutsb rpaduku 31eMeHTapHbIX QYHKLINNA BUIA:

y =k/x, y=x2, y =x3,y = [x, y = VX, OIIHCBIBaTh CBOICTBA YHCIOBOIL
dbyHkIMM 1o e€ rpaduky.

K konmy oOyuenuss B 9 kJiacce oOyYaromuiicsi TMOTYYHUT CIEAYIOIINE
peIMETHbIE PE3YyJIbTaThI:

Yucaa v BbIYMCICHUS

CpaBHUBATH U YIOPSAJOUYNBATH PAIMOHAIIBHBIE U UPPAlMOHATIBHBIE YHCIIA.

BoInonHATh  apupMETHUECKUE JEUCTBUS C pAUUMOHAIBHBIMU YHUCIAMU,
coueTrass YCTHbIE U TIUCbMEHHBIC TMPUEMBI, BBITIOJHATH BBIYUCIEHUS C
UPPALMOHAIBHBIMU YUCIAMU.



Haxonute 3HaueHWsT CTENEHEW C UEIbIMH IIOKA3aTeIsIMA W KOpPHEH,
BBIYNCIIATH 3HAYEHHUS] YUCIIOBBIX BBIPAXKECHUM.

OKpyriare JNEUCTBUTEIbHBIE YKMCIIA, BBINOJHATh MPUKUJKY pe3yJibTara
BBIUMCIICHUH, OLIEHKY YUCJIOBBIX BBIPAKCHUMU.

YpaBHeHHs] 1 HEPABEHCTBA

Pemiate nuHEHHBICE U KBaJpaTHBIC YpPaBHEHHUs, YPABHEHUS, CBOASIIMECS K
HUM, TIPOCTEHIIINE IPOOHO-PAIIMOHATIEHBIE YPaBHEHUS.

Pemate cucrempl OBYX JIMHEHMHBIX YPAaBHEHHU C JABYMsI MEPEMEHHBIMU H
CHCTEMBI JBYX YPABHEHUH, B KOTOPBIX OJJHO YPABHEHUE HE SIBIISIETCA JINHENHBIM.

Pemath TEKCTOBBIE 3ajauu  alreOpaMvdeckKuM CIOCOOOM C  MOMOIIBIO
COCTaBJICHUS YPABHEHUS UJIM CUCTEMBI IBYX YPABHEHUN C JBYMS IIEPEMEHHBIMU.

[IpoBOoauTE MpoCTENIINE UCCIEIOBAHUS YPABHEHUM M CUCTEM YpPAaBHEHWH, B
TOM YHCII€ C TPUMEHEHHEM TpauuecKux MpeacTaBieHUuil (yCTaHABIUBATh, UMEET
JM ypaBHEHUE WJIM CUCTEMA YPABHEHUW PEUICHHS, €CIIM UMEET, TO CKOJbKO, W
npoyee).

Pemare nuHelHbIE HEpPaBEHCTBA, KBaJIpaTHBIE HEPABEHCTBA, HM300pakaTh
pELICHNE HEPABEHCTB HA YUCIOBOW MPSMOM, 3aMMUCHIBATH PEUICHUE C MOMOIIBIO
CHMBOJIOB.

Pemate  cHucTEMBI  JIMHEWHBIX  HEPABEHCTB, CHUCTEMBl  HEPABEHCTB,
BKJIIOYAIOIIME KBAJApPAaTHOE HEPABEHCTBO, U300pa)xaTh pEUICHUE CHUCTEMBbI
HEPABEHCTB HA YMCIIOBOW MPSIMOM, 3aMUCHIBATH PEIICHUE C TOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEIIEHUH PA3JIMYHbBIX 3a7a4.

DyHKUNHA

PacmioznaBath (yHKIMM W3y4eHHBIX BHIOB. [loka3pBaTh CXeMaTHYECKU

pacmoyioKeHNEe Ha KOOPJIMHATHON TUIOCKOCTH TpadukoB GyHKIMN BUaa: y = kx, y
=kx+b y=kix,y=ax2 + bx+c, y=x3, y= Vx, y = |x|, B 3aBHCcHMOCTH OT
3HauYeHUN KOA()PUIIMEHTOB, OMUCHIBATH CBOMCTBA (DYHKITHIA.

Crpouth U u3o0paxarh CXxeMaTH4YeCKH rpaduku KBaJApaTUUYHBIX (DYHKIUH,
OIHMCHIBATh CBOMCTBA KBAJIPATUYHBIX (PYHKITUH IO UX Tpaduxam.

Pacnio3naBaTh KBapaTUYHYIO0 (QYHKIHIO 1O QopmyJsie, MPUBOJUTH TPUMEPHI
KBaJpaTUYHBIX (DYHKIIUN U3 peasIbHOU KU3HU, (DU3UKHU, TEOMETPUHU.

YucJi0BbIC MOCTIECA0BATEIbHOCTH U MPOrPEeCCUH

PacrioznaBaTh apuMETHUECKYI0 U TEOMETPHUYECKYI0 MPOTPECCHH TPHU
pa3HBIX crocobax 3aaHusl.

BrInmonHATh  BBIUMCIACGHUS €  HUCHOJb30BaHUEM (opMyn n-ro ujieHa
apu(PpMETUIECKON 1 TeOMETPUUECKOM MPOrPECCHii, CYMMBI TIEPBBIX N UJICHOB.

N3o0pakath YiIeHBI MOCJIEIOBATEIHPHOCTH TOYKAMU HA KOOPJIWHATHOMN
IJIOCKOCTH.



Pematp 3amaum, CBS3aHHBIE C YMCJIOBBIMU IOCIEAOBATENBHOCTSIMHU, B TOM
YHCIIE€ 3a/1a4U U3 PEabHOM JKU3HU (C UCIIOJNIB30BAHUEM KAJBKYJSATOPA, HU(POBBIX
TEXHOJIOTUH).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoanuyecrBo yacos DJIEKTPOHHBIE
HanMeHoBaHHe pa3iesioB H TEM nudpoBbIie
Ne ni/m P Konrpoabusie | Ilpakrnyeckue (1upp )
NporpaMmmbl Bcero odpa3oBaTebHbIE
padoTsbI padoThbI
pecypcsbl
| Yucna u BeIUUCIICHUS. PalnoHaibHbIe 75 1 bubmuoreka [JOK
qucia https://m.edsoo.ru/7f415b90
bu6nunorexa LIOK
2 AJIrCOPAHHCCKHE BEIPAKCHIA 27 ! https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
2 1
3 ¥ PpaBHEHIA 1 HEpABeHCTBa 0 https://m.eds0o.ru/7£415b90
bubnunorexa LIOK
4 K ) 24 1
OOPAMHATEI H rpaguicH. DyrKiin https://m.eds00.ru/7f415b90
bu6nmorexa [IOK
I1 1
> OBTOpeHHe 1 0000weHHe 6 https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 0




8 KUIIACC

KoauuecTBo yacoB DJIeKTPOHHBIE
HaunmeHoBaHMe 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 v Beruucienus. KBaapatasie 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 VYpaBuenus u HepaBeHCTBa. CHCTEMBI 13 bubnnoreka [JOK
YpaBHEHUI https://m.edsoo.ru/7f417af8
bu6nuorexa LIOK
7 Y .H 12 1
paBHEHUS U HepaBeHCTBa. HepaBeHCcTBa hitps://m.edsoo.ru/7f41 7af8
bu6mmoreka [IOK
8 O .0 5
YHKIHH. LCHOBHBIC MOHATHA https://m.edsoo.ru/7f417af8
bubmuorexa [IOK
9 o 4 9
YHKUMH. HHCIIOBEIC (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 ITPOT'PAMME 102 6 0




9 KIIACC

KonuuecTBo yacoB 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. CrucTeMbl 14 | bubnmoreka [JOK
ypaBHEHUH https://m.edsoo.ru/7f419d08
bubmuorexa [IOK
.H 1 1
4 VYpaBHenust u HepaBeHcTBa. HepaBeHcTBa 6 hitps://m.cdsoo.ru/7f419d08
bubmuorexa [IOK
16 1
> byt https://m.eds0o.ru/7f419d08
bu6mmorexa [IOK
1 1
6 YucnoBsle NOCIEA0BATEILHOCTH 5 hitps//m.cdsoo.ru/7f419d08
7 [ToBTOpenue, 0000IIEHNE, CUCTEMATU3ALIUS 18 | bu6mmoreka [IOK
3HAaHUHU https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0







IHOYPOYHOE IIVTIAHUPOBAHUE

7 KIIACC
Konun4yectBo yacos DJIEKTPOHHBIE
Ne ara u¢posbie
n/n Tewa ypora Bcero Kontpoabusie | Ipakririeckite fllsyqennﬂ :)Iﬁil;OBaTeanme
padoTsI padoThI pecypesI
1 [lonsTHe panMoHaNbHOIO YKciIa 1
) Apudmernueckue 1eHCTBHS € |
panoHaIbHBIMU YHCIIAMU
3 ApubdmMeTnueckue TeUCTBUS C |
panoHaTBFHBIMH YU CIIAMH
4 Apudmernueckue 1eHCTBHS € 1
panoHaIbHBIMU YHCTIAMU
5 Apudmernueckue AeHCTBUS C |
paMoOHATBFHBIMH YU CIIAMH
6 ApudmeTrnueckue 1eiCcTBUA C 1
palMoOHAIBHBIMH YHCIIAMU
7 CpaBHeHue, yrnopsiiouYMBaHue |
paIMOHATBHBIX YHCET
g CpaBHeHue, ynopsjouuBaHue |
paIlMOHAaIbHBIX YHCE
9 CpaBHeHue, ynopsiiouuBaHue 1
paIMOHATBHBIX YHCET
10 CreneHb ¢ HATYpAJIbHBIM | bu6muoteka LIOK
IoKasarejieM https://m.edsoo.ru/7f4211de
11 Crenens ¢ HATYpPAJIBHBIM | bubnmnoreka [JOK

IIOKa3aTeCJIEM

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




12 CreneHs ¢ HaTypajIbHBIM bubnnorexa [IOK
rnoxKasareijieM https://m.edsoo.ru/7f42154e
13 CremneHb ¢ HATYpAJIbHBIM bubnnoreka [JOK
IoxKasarejieM https://m.edsoo.ru/7f4218be
14 CreneHb ¢ HATYPAJIbHBIM
roKasaresemM
1 Pemenue ocHOBHBIX 3a/1a4 Ha Jpo0OH,
MIPOLICHTHI U3 PeaIbHOM MPAKTUKU
16 Pemenrie ocCHOBHBIX 3a/1a4 Ha JpooOH,
MIPOLIEHTHI U3 PEAIbHOMN MPAKTUKH
17 Perrenre oCHOBHBIX 3a/1a4 Ha APOOH,
MPOLICHTHI U3 PEaTbHOM MPAKTUKU
18 Pemenrie ocCHOBHBIX 3a/1a4 Ha JpooOH,
MIPOLIEHTHI U3 PEAbHON MPAKTUKH
19 [Ipu3Haku 1eTUMOCTH, Pa3I0KEHUS
Ha MHOXHUTEJIM HATYPAJIbHBIX YHCEI
20 [Tpu3HaKK AETUMOCTH, PA3IOKEHUS
Ha MHOKUTEJIM HATypaJIbHbIX YHCEI
71 Peanbubie 3aBucumoct. lpsimas u
oOpaTHasi MPOTOPIIHOHATBHOCTH
” Peanbusbie 3aBucumoctu. llpsimas u
oOpaTHasi MPOMOPIHOHATBHOCTH
23 Peanbubie 3aBucumoctu. [psimas u
oOpaTHas MpONOPIMOHATBHOCTH
24 Peanbuble 3aBucumocti. [Ipsmas u
oOpaTHasi MPOMOPIHOHATBHOCTH
)5 Kontpoinbhas paboTa o teme

"PamnonasnpHable yncia"




bubnuorexa [IOK

26 byKBeHHbIE BhIpaskeHHS https://m.edsoo.ru/7f41feec
27 Dopmybl
28 Dopmyibl
29 [lepemennsle. JlonycTumble 3HAUCHUS
MEePEeMEHHBIX
[IpeoOpazoBanme OyKBEHHBIX
30 BBIp)XEHUH, paCKphITHE CKOOOK U bubamorera LIOK
https://m.edsoo.ru/7f41fafa
MIPUBEICHNE MTOI0OHBIX CIaraeMbIX
[IpeoOpazoBanme OYKBEHHBIX
31 BBIPKCHHH, PACKPBITHE CKOOOK U Bubmorexa LOK
https://m.edsoo.ru/7f41£fd70
MIPUBEICHHUE TTOTOOHBIX CIaraeMbIX
[IpeobpazoBanne OYKBEHHBIX
32 BBIPQKEHUH, PACKPBITHE CKOOOK U
MIpHUBEICHNE MOI0OHBIX ClIaraeMbIxX
[IpeoOpazoBanre OYKBEHHBIX
33 BBIpA)KEHUH, paCKphITHE CKOOOK U
MpHUBEICHNE MTOI0OHBIX CIaraeMbIX
34 CBolicTBa CTENEHU C HATYPAJIbHBIM bubnmoreka [JOK
IOoKa3arejieM https://m.edsoo.ru/7f421382
35 CBoiicTBa CTeNEHU C HATYPaJIbHBIM bu6muoteka [IOK
IoKasarejieM https://m.edsoo.ru/7f42154e
36 CBoiicTBa CTENEHU C HATYPaJIbHBIM bubnmoreka [JOK
rnoxkasareJjieM https://m.edsoo.ru/7f4218be
bubmuorexa [IOK
37 Muororert https://m.edsoo.ru/7f42276e
38 MHoroueHsl bubmmorexa [IOK

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




CJ'IO)KCHI/Ie, BbIUUTAHUC, YMHOXKCHHUC

bu6mmoreka [IOK

39 MHOTOYJICHOB https://m.edsoo.ru/7f422af2
40 CrnoxxeHue, BBIMUTAaHUE, YMHOXKEHUE bu6nunorexa [IOK
MHOTOYJICHOB https://m.edsoo.ru/7f422cc8
41 CnoxxeHue, BBIMUTAaHUE, YMHOKEHUE bu6mmoreka LIOK
MHOTOYJIEHOB https://m.edsoo.ru/7f422fca
4 CrnoxxeHue, BBIMUTAaHUE, YMHOXKEHUE bu6nunorexa LIOK
MHOTOYJICHOB https://m.edsoo.ru/7f423182
43 DopMyIIbl COKpaALIEHHOTO bubnnorexa [IOK
YMHOXEHUS https://m.edsoo.ru/7f42432a
m DopMybl COKPAILIEHHOTO bub6mmoreka [IOK
YMHOXXEHUSA https://m.edsoo.ru/7f42464a
45 DopMyIIbl COKpaALIEHHOTO bubnnorexa [IOK
YMHOKECHHS https://m.edsoo.ru/7f424c12
46 @opMyIIBI COKpAIEHHOT O bubnmoreka LIOK
YMHOXEHUS https://m.edsoo.ru/7f424fd2
A7 DopMyIbl COKpAIEHHOTO bubnnorexa [IOK
YMHOKEHUSA https://m.edsoo.ru/7f4251d0
43 PaznosxeHre MHOrO4JICHOB Ha bu6nuorexa LIOK
MHOXHUTEIIN https://m.edsoo.ru/7f423312
49 Paznoxxenre MHOrO4JI€HOB Ha bu6mmoreka [IOK
MHOXHUTEITN https://m.edsoo.ru/7f4237fe
50 Paznoxenrne MHOrO4wIeHOB Ha bubmuorexa [IOK
MHOXHUTEIIN https://m.edsoo.ru/7f4239de
51 PaznoxxeHre MHOrO4JIEHOB Ha
MHOKUTEIIN
50 Kontpoinbhas paboTa o teme

"Anredpanueckue BeIpaXKeHus"




VYpaBHeHMe, npaBuiIa

53 npeoOpa3oBaHus ypaBHEHUS,
PAaBHOCHUIIBHOCTh YPaBHEHHUH
JIuneliHOE ypaBHEHHE C OAHOU
54 NIEPEMEHHOM, pEIIeHUE JTMHEWHBIX
ypaBHEHUI
JIuHeitHOe ypaBHEHUE C OJHOU
55 [IEPEMEHHOM, pellIeHNEe TUHENHBIX bubamorexa [TOK
. https://m.edsoo.ru/7f420482
ypaBHEHUI
JIuHeitHOe ypaBHEHUE C OJJHOM
56 MIEPEMEHHOM, PeIIeHNEe TUHEHHBIX
YpaBHEHUH
57 Pemenue 3aau ¢ MOMOIIBIO bubmuoreka [JOK
YpaBHEHUI https://m.edsoo.ru/7f42064e
58 Pemenue 3aga4 ¢ momMoIpio bubmuorexa [IOK
YPaBHEHHUN https://m.edsoo.ru/7f420806
59 Pemenue 3a1au ¢ mOMOIIBIO bubmmoreka [{OK
ypaBHEHUI https://m.edsoo.ru/7f4209a0
60 Pemienne 3a1a4 ¢ MOMOIIIBIO bu6nuorexa LIOK
YPaBHEHHN https://m.edsoo.ru/7f420e6e
61 JIuneliHOE ypaBHEHUE C JBYMS bubnuorexa [IOK
NEPEMEHHBIMU U €ro rpaduk https://m.edsoo.ru/7f427¢32
& JIuneliHoe ypaBHEHUE C IBYMS bubnmoreka [JOK
MIEPEMEHHBIMU U €T0 Tpaduk https://m.edsoo.ru/7f427e8a
63 Cucrema ByX JIMHEWHBIX YPaBHEHUM bu6muoteka LIOK
C IBYMs IIEPEMEHHBIMU https://m.edsoo.ru/7f42836¢
64 CucreMa IByX JTMHEHUHBIX YPaBHEHHI

C AByMs IIEPEMEHHBIMU




Cuctema AByX JIMHEHHBIX YpaBHEHUN

65 C ABYMs IEPEMEHHBIMU
66 Cucrema ByX JTUHEMHBIX YpaBHEHUN
C IByMsl IEpEMEHHBIMU
67 Pewrenue cucrem ypaBHeHUI bubamorera OK
https://m.edsoo.ru/7f4284de
68 Pemenue cucreM ypaBHEHHI bubamorexa [OK
https://m.edsoo.ru/7f42865a
69 Pemenue cucreM ypaBHEHMI bubamorera LOK
https://m.edsoo.ru/7f4287d6
70 Pemienue cuctem ypaBHEeHUI
71 Pewmenne cucrem ypaBHEHUI
7 Konrponsnas padota o teme bubnmorexa [IOK
"JIuHeliHbIE ypaBHEHUS" https://m.edsoo.ru/7f421044
73 Koopaunara Touku Ha npsMoit bubmorexa OK
https://m.edsoo.ru/7f41de76
bubmmorexa [LIOK
74 HlHeIOBIC MpOMEsyTIcH https://m.edSO(I)l.ru/7f41dff2
75 HucnoBble IPOMEKYTKH
76 Paccrosiaue Mve>1</:[y ILBUyMﬂ TOYKaMU
KOOpJMHATHON IPSIMOM
77 Paccrostnue Mexay AByMsl TOUKaMu
KOOPAMHATHOU MPSAMOK
3 [IpssMoyrosbHas cucTeMa KOOpIMHAT bubnmnoreka [JOK
Ha IUIOCKOCTHA https://m.edsoo.ru/7f41el6e
79 IIpsiMmoyrosbHas cucTeMa KOOpAHHAT bubnmorexa [IOK
Ha IJI0CKOCTH https://m.edsoo.ru/7f41e42a
80 [Tpumepsl rpaduKoB, 3aTaHHBIX bubnuoreka [IOK




dbopmynamu

https://m.edsoo.ru/7f41e8a8

81

[Tpumeps! rpadukoB, 3a1aHHBIX

bubnuorexa LIOK

bopmynamu https://m.edsoo.ru/7f41ed80
%2 [Tpumepst rpadukoB, 3aTaHHBIX
bopmynamu
23 Urenue rpadikoB peaibHBIX bubnmnoreka [JOK
3aBUCUMOCTEN https://m.edsoo.ru/7f41ea24
24 Urenue rpaukoB peanbHbIX
3aBUCUMOCTEN
bu6nmmoreka [IOK
85 I1
OHSITHE (YHKLIH https://m.edsoo.ru/7f41ef06
86 I'padux pyHkumu
bu6nunorexa LIOK
7 . .
8 Cooficrsa Gyniuit https://m.edsoo.ny/7£41£078
bu6mmoreka [IOK
88 Csoi i
BOHCTBA (yHKIMH https://m.edsoo.ru/7f41f1fe
bubmuorexa [IOK
89 JIuneii
HHEHHaAs GyHICLI https://m.edsoo.r/7f427282
bu6nuorexa [IOK
0 JIuneii
? HHeiiRas dynicunA https://m.edsoo.ru/7f427412
01 [TocTpoenue rpaduka TuHEHHON bubnnorexa [JOK
byHKIIUN https://m.edsoo.ru/7f426d1e
90 ITocTpoenue rpaduka TuHEHHOIM
byHKIMH
93 I'padux pynkunn y =[x|
94 I'padux pynkuum y =[x|
95 KonrtponbHas pabota o teme bubmmorexa [IOK

"Koopaunats! u rpaduku. OyHKImun"

https://m.edsoo.ru/7f41£50a




/ Becepoccuiickast mpoBepoUYHast
pabota

%6 Hrorosast koHTpONBbHAS paboTa / | bubnnoreka [JOK
Bcepoccuiickas npoBepouHas padbota https://m.edsoo.ru/7f429c6c
[ToBTOpEHNE OCHOBHBIX MOHATHH U

97 METOIOB Kypca 7 Kjacca, 00001eHne 1
3HAaHUU
[ToBTOpEHNE OCHOBHBIX MOHATHH U

98 METOIOB Kypca 7 Kiiacca, 00001eHne 1 Bubmiorexa LIOK

ﬂu P ’ - https://m.edsoo.ru/7f429£32
3HAHUNA
[ToBTOpEHKE OCHOBHBIX MOHITUHI U
99 METOJIOB Kypca 7 Kiiacca, 00001enue 1 bubmaorexa LIOK
HV P ’ B https://m.edsoo.ru/7f42a0e0
3HAHUN
[ToBTOpEHNE OCHOBHBIX NOHIATUHN U

100 METOIOB Kypca 7 Kjacca, 00001IeHHe 1
3HAaHUU
IToBTOpEHNE OCHOBHBIX MOHATHIA U

101 METO, (I))B Kypca 7 kiiacca, 00001eH1E 1 Bubmrorexa LIOK

Hu P ’ Hl https://m.edsoo.ru/7f42a27a
3HAHUNA
[ToBTOpEHNE OCHOBHBIX TOHATHHA U
102 METOJZIOB Kypca 7 Ki1acca, 00001IeHe 1 Bubmrorexa LIOK
HV P ’ - https://m.edsoo.ru/7f422a900
3HAHUN
OBLIEE KOJIMYECTBO YACOB I10 102

[TPOT'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/7f42eaaa
3 JlecsaTuHbIE TPUOTUKECHUS |
UPpaLMOHATILHBIX YHUCET
4 JlecaTuunbie MPUOTHKEHUS 1
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 apupmeTnuecKux | 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/7f42dd26
KBaJpaTHbIE KOPHU
13 [IpeoOpazoBaHUe YUCITOBBIX 1 bubmuorexa [[OK




BLIpa)KeHHfI, CoJACprKaux
KBaaApaTHBIC KOPHU

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

[IpeoOpazoBaHre YUCTOBBIX

14 BBIPAYKEHHI, COJIEPKAILNX bubmorexa HOK
https://m.edsoo.ru/7f42e0be
KBaJpaTHbIE KOPHU
[IpeoOpa3zoBaHme YUCITOBBIX
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.
Pa3mepsr 00BEKTOB OKPYKAIOIIETO
17 Mupa (0T 3JI€MEHTaPHBIX YACTHIL 10 bubnmorexa [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 CBoiicTBa CTENEHH C I1IEJIBIM bu6mmoreka [IOK
IoxKasareJjieM 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 KBaApPaTHOT'O

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 "KBanparusie kopHu. CTeneHu. bubmorexa OK
KBajipaTHbIi Tpexen” https://m.edsoo.ru/7f42ec80
bubnmoreka [JOK
28 Adrebpariecias 1podk https://m.edSO(I)l.ru/7f43O3 82
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
. bubmuorexa [IOK
32 Coxpawerne apobeii https://m.edsocl)l.ru/7f430a8a
. bu6muoteka [IOK
33 Coxpauerne apodeit https://m.edsocI)_.[ru/7f43Of44
. bubnmoreka [JOK
34 Coxpametiiie 1pobefi https://m.edsogru/7f430f44
35 CnoxxeHue, BBIMUTAaHUE, YMHOKEHUE bubmuorexa [IOK
U JIeNIeHUE anreOdpandeckux Apooeit https://m.edsoo.ru/7f43128¢
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, YMHOXKCHHUC

bubnuorexa LIOK

38
U JIeJICHHE anre0pandeckux Ipooei https://m.edsoo.ru/7f431a20
[IpeoOpa3oBaHue BBIpaXKECHHH,
39 CoJIeprKaluX anredpandeckue bubmmorexa [IOK
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
[IpeoOpaszoBaHue BBIpAKEHUH,
41 coJieprKalluX airedpanyeckue Bubamorexa [IOK
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 KBanpatHoe ypaBHeHHe
BA/paTHOC ypanHenH https://m.edsoo.ru/7f42eela
44 Henonnoe kBagpaTHOE YpaBHEHUE bubmmorexa [IOK
AP P https://m.edsoo.ru/7f42eela
45 HenonHoe kBajpaTHOE ypaBHEHHUE bubmorexa OK
AP P https://m.edsoo.ru/7f42eela
46 @opMyita KOpHEH KBaJAPAaTHOIO bu6nmoreka [IOK
YpaBHEHUS https://m.edsoo.ru/7f42£158
A7 ®opMyiia KOpHEH KBaJApPaTHOrO bubnnorexa [IOK
ypaBHEHUA 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/7£430076
51 Pemenne ypaBHeHUH, CBOAAIINXCS K bubnuorexa LIOK
KBaJIpaTHBIM https://m.edsoo.ru/7f43¢c542
57 Pemienne ypaBHEHUH, CBOAAIIUXCS K bubnnoreka [IOK
KBaJpaTHbIM https://m.edsoo.ru/7f43¢3d0
53 [Ipocreiimne apodHO- bu6mmorexa [IOK
pauKroOHaJIbHBIE YPABHEHUS https://m.edsoo.ru/7f4328c6
54 [pocreiimme n1poOHO- bu6nuorexa [IOK
panroHaJIbHBIC YPaBHEHM https://m.edsoo.ru/7f432bbe
55 Pemrenue TeKCTOBBIX 3a1a4 C bubmuorexa [IOK
IMOMOUIBIO KBaJAPATHBIX YPABHEHUI https://m.edsoo.ru/7f42f75¢
56 Penienne TekCcTOBBIX 3a/1a4 C bu6mmoreka [IOK
IIOMOLIBIO KBAJAPATHBIX YPABHEHUMN https://m.edsoo.ru/7f42{8f6
57 KonTponbHas pabora o teme bubmmorexa LIOK
"KBanpaTHble ypaBHEHUS" https://m.edsoo.ru/7f4301f2
JIuneliHOEe ypaBHEHHE C IBYMS
53 NepEMEHHBIMHU, €ro rpaduk,
IIPUMEPHI PEILICHUS YPaBHEHUH B
LEJbIX YUCIIaX
JIuneliHOEe ypaBHEHUE C 1BYMs
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
HEJIMHEHHBIX YPaBHEHUH 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 YPAaBHEHUM

69

Pemennie TekcTOBBIX 337124 €
MOMOIIBIO CUCTEM YpaBHEHUI

70

Permrenuie TeKCTOBBIX 3a4a4 C
[IOMOILBIO CUCTEM YPABHEHUI

71

YwucioBble HEPABEHCTBA U UX
CBOICTBa




Yucnosbie HEPABCHCTBA U UX

72 .
CBOICTBa
73 HepaBeHcTBO ¢ 01HOI NTepeMeHHON
74 JIuHeliHbIE HEPABEHCTBA C OHOU bu6bnuorexa [IOK
IIEPEMEHHOM U UX pELICHUE https://m.edsoo.ru/7f42c692
75 JIunelinbie HEPaBEHCTBA C OTHOM 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/7f42cd2¢c
79 Cuctembl TMHEHHBIX HEPABEHCTB C
OJIHOM IEPEMEHHOM U UX PEIICHUE
N300paxeHue peneHns TMHSHHOTO
80 HEpPaBEHCTBA U UX CUCTEM Ha bubmmorexa [IOK
papere ) https://m.edsoo.ru/7f42c9e4
YHCIIOBOM MPSIMOi
N3o6pakenue pemeHus JTMHEHHOTO
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 dhyHkIn
by https://m.edsoo.ru/7f433c12
84 OO6macTh onpeieIeHUs] © MHOYKECTBO bubnmnoreka [JOK

3HaYeHUHN PyHKIHUU

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




85 CriocoOsI 3a1anus HyHKIIHIA
86 I'paduk QyHkumn
Q7 CaoiicTBa pyHKINU, UX
otoOpakeHHe Ha rpaduke
28 UreHue u nocTpoeHue rpaukoB
byHKINN
29 [Tpumepst rpadukoB GyHKIUH,
OTpaXKaAIOIIUX peaTbHbBIE TMPOIECCHI
OyYHKIINHU, OTIMCHIBAIOIIHNE MPAMYIO U
90 06}1]?)21TII-—IIy}(; nponopuH:Il{anmile o bubmmorexa [IOK
3aBUCHMOCTH, X Fpadui https://m.edsoo.ru/7f434bbc
91 ['unepOona
bubmuorexa [IOK
92 Pinepbona https://m.edsocI)l.ru/7f4343e2
bubmuorexka [IOK
93 Ppadpuic pymctunit y = x* https://m.edsocL).Iru/7f434572
OyHKIMU y =X3, y=x>, y= VX, y =
94 |x|};]rpj(bnzecxo’e};eme’1{ie ,y bubamorera OK
. . 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 Bcepoccuiickast mpoBepodHas bubamorera LOK
pabora https://m.edsoo.ru/7f434eb4
97 [loBTOpEHNE OCHOBHBIX IMOHATHN U




METOJIOB KypCOB 7 H 8 KIJIACCOB,
000011IeH1E 3HAHUHA

[ToBTOpEHKE OCHOBHBIX MOHITUN U

98 METOZOB KypcoB 7 U 8 KJIaCCOB 1 Bubmorexa LIOK
A P . ’ https://m.edsoo.ru/7f43736¢
000011IeHrEe 3HAHUI
[ToBTOpEHKE OCHOBHBIX MOHITUH U
99 METOOB KypCcOB 7 U 8 KI1aCCOB 1 bubmmorexa LIOK
HOB TP . ’ https://m.edsoo.ru/7f437510
0000111eH1Ee 3HAHUI
[ToBTOpEHNE OCHOBHBIX MOHITHIA U
100 METOOB KYpCOB 7 1 8 KI1acCOB 1 bubnnorexa LIOK
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
[ToBTOpEHKME OCHOBHBIX MOHITUH U
102 METOZOB KypcoB 7 U 8 KJIaCCOB 1 bubmmorexa LIOK
g P . ’ https://m.edsoo.ru/7f437858
000011IeH1E 3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




9 KIIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

KoHTpoibHbIe

Bcero
padoThl

IIpakTH4eckue
padoThI

JlaTa
H3YYeHH S

DJIEeKTPOHHBIE
uugposble
o0pa3oBaTe/bHbIE

pecypcsbl

PanmonansHBIC UnCa,
HppaluOHAIIBHBIC YUCJIa, KOHCYHBLIC U
OECKOHEUYHBIE IECATUYHBIEC IpoOH

MHOKECTBO ACHCTBUTEIBHBIX YHCE]I,
JIeMCTBUTEIIbHBIC YMCIIa KaK
OCCKOHEYHBIC JIECATUYHBIC IPOOH

B3aumHO 0/1HO3HAYHOE COOTBETCTBUE
MEXKy MHOXXECTBOM JI€HCTBUTEIBHBIX
YHUCel U MHOYKECTBOM TOUEK
KOOPJMHATHOU MPSIMO

CpaBHEHHE TEUCTBUTEIBHBIX YHUCEIT,
apudmeTnuecKkue AeUCTBHS C
JNEHCTBUTENLHBIMH YUCIIAMU

HpI/I6J'II/I)KéHH06 3HAa4YCHUC BCINYHNHDI,
TOYHOCTDH HpI/I6J'II/I)KeHI/I${

OxpyriieHue yncen

OxpyriieHue ynucen

[Tpukuka 1 OlIEHKA PE3yJbTaTOB
BBEIYHCIICHUN

[Ipukuaka v oLleHKA pe3yJIbTaTOB
BBIYHUCJIICHUN

10

JInnenHoe ypaBHeHue. Pemenue

bubmuorex [IOK




ypaBHeHHfI, CBOAINXCA K JIMHEHHBIM

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

JInnelinoe ypaBHeHue. Pemenne

11
YpPaBHEHUH, CBOJAIIMXCS K TUHEHHBIM
KBagparnoe ypaBHenue. Pemienue
. bubnmnoreka [JOK
12 YPaBHEHHM, CBOAALLMXCS K H
https://m.edsoo.ru/7f43c542
KBaJPATHBIM
KBagparnoe ypaBHenue. Pemenue
. bubmmorexa [IOK
13 YpaBHEHUH, CBOSIINXCS K a
https://m.edsoo.ru/7f43c542
KBaJpaTHbIM
bubnnoreka [IOK
14 bukBagpaTHbie ypaBHEHHUS 1
https://m.edsoo.ru/7f43¢c3d0
bubmmorexa [IOK
15 bukBanpaTHble ypaBHEHUS 1
https://m.edsoo.ru/7f43¢3d0
IIpumepsl pelieHus: ypaBHEHUN
16 TpEThEil U YETBEPTOM CTEIECHEN
pa3lioKEHUEM Ha MHOKHUTEIIN
IIpumepsl perieHus: ypaBHEHUN
17 TPEThEN U YETBEPTOH CTENEHEN
pa3lIoKEHUEM HAa MHOXKHUTEIN
13 Pemenue npoOHO-paninoHaIbHBIX bubnnoreka [JOK
YpaBHEHUU https://m.edsoo.ru/7f43c9b6
19 Pemenue 1poOHO-pariMoHaIbHBIX bubnnorexa [IOK
yYpaBHEHUN https://m.edsoo.ru/7f43c9b6
20 Penrenue TeKCTOBBIX 3a71a4
anre0OpandecKuM MeTOI0M
71 Pertenue TekCTOBBIX 3a7a4
anredpandeckKuM MEeTOI0M
22 Penrenue TeKCTOBBIX 3a4a4




anre6pa1/1quKI/IM MCTOAOM

KonTponbHas pabora o teme

23 " . S
VYpaBHEHHUs ¢ OAHOW NTEPEMEHHON
24 YpaBHEHUE € IBYMsI IEPEMEHHBIMU U bu6mmoteka [IOK
ero rpauk https://m.edsoo.ru/7f43d0b4
)5 VYpaBHeHUE ¢ IBYMS IEPEMEHHBIMH U bubnmnoreka [JOK
ero rpaduk https://m.edsoo.ru/7f43d0b4
6 Cucrema ByX JUHEMHBIX ypaBHEHUN
2 C IByMsl IIEPEMEHHBIMU U €€ pelIcHHe
7 CucreMa IByX JIMHEHWHBIX YPABHEHHI
C IByMsI IIEPEMEHHBIMU U €€ pelieHue
73 Cucrema 1ByX JIMHEUHBIX y.}.)aBHeHI/II\/'I
C IByMsl IIEPEMEHHBIMU U €€ pelIcHHe
29 CucreMa IByX JTMHEHUHBIX y‘;.)aBHeHI/H?I
C IByMsI IIEpEMEHHBIMU U €€ pelieHue
Pemienue cuctem aB aBHCHUIA,
30 OJIHO U3 KOTOPBIX JIH}II{);;Eoe, a apyroe bubamorera TIOK
. https://m.edsoo.ru/7f43d23a
— BTOpPOM CTENEHU
Pemenne cucrem 1B aBHCHHIA,
31 OJIHO M3 KOTOPBIX JII/I}I’{XGI?/'I]EOC, a Ipyroe bubmmorexa LOK
. https://m.edsoo.ru/7f43d55a
— BTOPOH CTENEHU
Pemenue cucrem nByX ypaBHEHUH,
32 OJIHO M3 KOTOPBIX JIMHEIHOE, a APYyroe
— BTOpPOM CTENEHU
Pemenue cucreM IByX ypaBHEHUH,
33 OJIHO U3 KOTOPBIX JUHEWHOE, a Ipyroe
— BTOPOM CTEIIEHU
34 I'pacduueckas uaTEpIIpeTaLIUS




CHCTEMBI YpaBHEHUI C IByMs
HEPEMEHHBIMU

Perenue TEKCTOBBIX 3a/1a4

35
anreOpanyecKuM crocodoom
36 Pemenne TekcTOBBIX 3aa4
anredpanvdecKuM crocooom
7 KonTponbHas pabora no teme
"CucreMbl ypaBHEHUN"
13 YucnoBble HEPABEHCTBA U UX
CBOICTBa
39 YucnoBble HEPABEHCTBA U UX bub6mmoreka [IOK
CBOICTBA https://m.edsoo.ru/7f43adSa
40 JIuHeliHbIE HEPABEHCTBA C OHOU bubnnorexa [IOK
IIEPEMEHHOM U UX PEILICHUE https://m.edsoo.ru/7f43af08
41 JIlunelinpie HEPABEHCTBA C OTHON bubnnoreka [JOK
MIEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f43af08
4 JIuHelHbIC HEPABEHCTBA C OAHOU bubnnorexa [IOK
MEPEMEHHOM U UX pEIICHUE https://m.edsoo.ru/7f43af08
43 CucreMbl TMHEMHBIX HEPABEHCTB C
OJIHOM IIEPEMEHHOM U UX PELICHUE
44 CucreMbl TMHEVHBIX HEPABEHCTB C
OJIHOUM MIEPEMEHHOM U MX PEIlICHUE
45 CucTeMbl TMHEUHBIX HEPABEHCTB C
OJIHOM IIEPEMEHHOM U UX PEIICHUE
46 KBanpaTHble HEpaBEeHCTBA U X bubnnorexa [IOK
peuieHue https://m.edsoo.ru/7f43b098
47 KBagparHble HepaBEeHCTBA U UX bubnnoreka [JOK

perieHne

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




KBa,[[paTHBIC HCPAaBCHCTBA N UX

bu6mmoreka [IOK

43 peuienue https://m.edsoo.ru/7f43b5a2
49 KBanpaTHble HEpaBeHCTBA U UX
pelieHue
50 KBanpaTHble HEpaBEeHCTBA U X
peleHue
I'paduueckas naTEpIpEeTaLIA
51 HSPSBCHCTB u CI/ICTSMpHep:BeHCTB c bubamorea TOK
https://m.edsoo.ru/7f43b098
JBYMsI IEPEMEHHBIMU
I'paduueckas uHTEpHIpEeTALIUSI
52 HEPaBEHCTB U CUCTEM HEPABEHCTB C
IBYMsI IEPEMEHHBIMU
53 KonrponbHas pabota o teme
"HepaBenctpa"
54 KBanpatuunas ¢yskuus, e€ rpaduk u bubmmorexa [IOK
CBOMCTBA https://m.edsoo0.ru/7f4396¢6
55 KBangpartuunas ¢pyHkus, e€ rpapux u bubmuoteka LIOK
CBOICTBa https://m.edsoo.ru/7f439842
56 KBanpatuunas ¢ynkmus, e€ rpaduk u bubnmoreka [JOK
CBOMCTBA https://m.edsoo.ru/7f4399b4
57 [Tapabona, KOOpAMHATHI BEPIINHBI bubnnorexa [IOK
nmapaboJIbl, OCb CHMMETPHH TTapadoJIbI https://m.edsoo.ru/7f439eb4
53 [TapaGosa, KOOpAMHATHI BEPIIMHbI bubnmnoreka [JOK
napaloJibl, OCb CAMMETPHUH 1apadoJIbl https://m.edsoo.ru/7f43a03a
59 [Tapabo:na, KOOpAMHATHI BEPIINHBI bubnuorexa [IOK
napaboJbl, 0Cb CHMMETPHUH MapadoJIbl https://m.edsoo.ru/7f43alac
60 [TapaGosa, KOOpAMHATHI BEPIIMHbI bubnmnoreka [JOK

napaboJIbl, 0Cb CHMMETPHUH apadoIIbl

https://m.edsoo.ru/7f43a31le




[Tapa6o:na, KOOpAMHATHI BEPIINHBI

bu6mmoreka [IOK

o1 mapaboJIbl, OCb CHMMETPHH TTapadOoJIbI https://m.edsoo.ru/7f43a526
& [Tapabo:na, KOOpIUHATHI BEPIIUHBI
napaboJbl, OCh CHMMETPHUH 1apadoIIbl
63 I'paduxu Gynkmmii: y = kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[X|
64 I'paduxu Gynkmmii: y = kx, y =kx +
b, y=k/x, y=x*, y=vx, y=Ix|
65 I'paduku Gynkmmii: y = kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|
66 I'paduku pynkumit: y = kx, y = kx +
b, y=k/x, y=x*, y=vx, y=Ix|
67 I'paduxu Gynkmmii: y = kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[X|
68 I'paduku pynkumit: y = kx, y =kx +
b, y=k/x, y=x*, y=vx, y=Ix|
69 KonrponbHas pabota o teme bubnnorexa [IOK
"®yHKkuun" https://m.edsoo.ru/7f43ab84
70 IloHsATHE YMCIOBOM bu6nuorexa LIOK
IIOCJIEOBATEILHOCTU https://m.edsoo.ru/7f43e6¢c6
3aaHue Mocae10BaTeIbHOCTU
71 PEKYppEeHTHOI GopMyIoif u bubmorexa OK
. https://m.edsoo.ru/7f43ebda
dhopmysoif n-ro wieHa
7 ApudmeTrueckasi U reoMeTpruIecKast bubnmorexa LIOK
IIpOrpeccun https://m.edsoo.ru/7f43ed7e
7 Apudmernueckas u reoMeTpuyecKas bubnmoreka [JOK
porpeccuu https://m.edsoo.ru/7f43t3b4
74 ®opMyIibl N-TO YJieHa bubnuorexa [IOK




apu(pMeTHYECKON U reOMEeTPUUYECKON
IIPOrPECCUi, CYMMBI NIEPBBIX N
YJIEHOB

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

75

@opMyIIBI N-T'O YJICHA
apu(pMeTHYECKON U T€OMETPUIECKOMN
IIPOrPECCUii, CyMMBI IIEPBBIX N
YJICHOB

bu6mmoreka [IOK
https://m.edsoo.ru/7f43ef2c

76

@opMyIIBI N-TO YJICHA
apu(pMETHYECKON U T€OMETPUIECKOI
IIPOrPECCUi, CYMMBI IIEPBBIX N
YJICHOB

but6mmoreka [JOK
https://m.edsoo.ru/7f43f0c6

77

78

@opMyIIBI N-TO YJICHA
apu(pMETHYECKON U T€OMETPUIECKOI
IIPOrPECCUi, CYMMBI IIEPBBIX N
YJICHOB

@opMyIIBI N-TO YJIEHA
apuMeTHIECKOI U TEOMETPHUIECKON
IIPOrpECCUi, CYMMBI IIEPBBIX N
YJICHOB

bubmmoreka [JOK
https://m.edsoo.ru/7f43f72e

bu6nmoreka [IOK
https://m.edsoo.ru/7f43{f8a0

79

N3o6pakeHue 4IeHOB
apuMeTUIECKONU U TEOMETPUIECKON
IIPOrpeCCUil TOUKaMu Ha
KOOPJAHMHATHOM IIJIOCKOCTH

80

N3006paxeHne 4ieHoB
apuMETUIECKONU U TEOMETPUIECKON
IIPOrpecCuil TOUKamMu Ha
KOOPAMHATHOW IIOCKOCTH

81

JIMHEeWHBIH U YKCIOHESHITNATIbHBIN
pocT




82

83

CnoxxHble IMPOLCHTEIL

CrnosxHble TPOLEHTHI

bubnuorexa [IOK
https://m.edsoo.ru/7f43fe0e

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

84

Konrponsnas pabota o teme
"UucnoBble NOCIEA0BATEILHOCTH'

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

85

[ToBTOpeHme, 0600mEeH e U
CHCTEeMaTH3alys 3HaHuM. 3amuch,
CpaBHEHUE, NEUCTBUS C
JIEUCTBUTEILHBIMH YHCIIAMH,
YUCJIOBas TpsiMast

86

[ToBTOpenue, 0600IIEHNE U
cucreMarusanus 3HaHui. [IponeHTsl,
OTHOILIEHHUS1, IPOIIOPLIUU

87

[ToBTOpeHue, 06001IeHNE U
CHCTEMATH3aLMs 3HAHUIA.
Oxpyraenue, npubOIMKEHNE, OIICHKA

88

[ToBTOpeHue, 06001mIeHNE U
cucTemaTu3aius 3HaHuil. Pemenue
TEKCTOBBIX 3aJ1a4 apU(PMETHICCKUM
cIocooom

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

89

[ToBTOpeHue, 06001IeHNE U
cucTemaTu3alus 3Hanui. Pemenue
TEKCTOBBIX 3a71a4 apu(PMETHUECKIM
cIocooom

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

90

[ToBTOpenue, 06001IIeHNE U
cucTemMaTu3aus 3Hanui. Pemenue
TEKCTOBBIX 3a71a4 apu(METHUECKIM
CII0CO00M

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




[ToBTOpeHue, 06001IeHNE U

91 CHUCTEeMaTH3alvs 3HAHHMH. bubmuorexa [IOK
[IpeoOpazoBanue anredpanuecKux https://m.edsoo.ru/7f4441ca
BBIPXKCHUH, TOMYCTHMbIE 3HAYCHHUS
[ToBTOpeHue, 06001IeHNE U

9 CHUCTEMAaTH3aIs 3HAHHH. bubnmoreka [JOK
[IpeoOpazoBanme anredpandecKux https://m.edsoo.ru/7f444364
BBIPXKCHUH, JOMMYCTHMbIC 3HAYCHHSI
[ToBTOpeHue, 06001IeHNE U

03 CUCTEMAaTU3ALMs 3HAHWUMN. bubnnorexa [IOK
[IpeoOpazoBanme anredpandecKux https://m.edsoo.ru/7f4446f2
BBIPXKCHUH, TOMMYCTHMbBIC 3HAYCHHUS
[ToBTOpeHue, 06001mIeHNE U

04 CUCTEMAaTU3ALM 3HAHWUMN. bu6muoteka LIOK
[Ipeobpa3zoBanue anredpandeckux https://m.edsoo.ru/7f444a94
BBIPXKCHHH, TOMMYCTHMBIC 3HAYCHUS
[ToBTOpeHME, 0000IICHNE U

95 cucrematusauus 3HaHuil. OyHkuun: bubmuorexa [JOK
IIOCTPOEHHUE, CBOMCTBA U3YYCHHBIX https://m.edsoo.ru/7f444c56
byHKINN
[ToBTOpenwue, 0600mIEeHNE U

96 cucremaTusauus 3HaHuil. OyHKuuu: bu6muoteka [IOK
IIOCTPOEHHUE, CBOMCTBA U3yUYECHHBIX https://m.edsoo.ru/7f444f44
byHKIMA
[ToBTOpenwue, 0600mIEeHNE U

97 cucremaTusauus 3HaHuil. OyHKuuu: bubnnorexa [JOK
IIOCTPOEHHUE, CBOMCTBA U3YyYEHHBIX https://m.edsoo.ru/7f44516a
byHKIHA

98 [ToBTOpenue, 0600mIEeHNE 1 bu6nmoreka [IOK




cucTeMaTH3alMs 3HaHUH. CDYHKI_[I/II/IZ
IOCTPOCHHUCE, CBOMCTBa HN3YUYCHHBIX

G yHKIHIA

https://m.edsoo.ru/7f4452e6

[ToBTOpeHue, 06001IeHNE U
CHUCTEMaTH3aIHs 3HAHUA.

bu6mmoreka [IOK

99 I'pacduueckoe perieHue ypaBHEHU U ! https://m.edsoo.ru/7f445516
HX CUCTEM
[ToBTOpeHue, 0600IICHNE U

100 cUCTeMaTU3alus 3HaHHM. 1
I'padnueckoe penieHre ypaBHEHUH U
UX CUCTEM

101 Hrorosas koHTpoabHas paboTa 1

102 O606leeHHe U CUCTEMATHU3ALIHS !
3HaHUI

OBUIEE KOJIMYECTBO YACOB I10 102

[NPOI'PAMME







INPOBEPAEMBIE TPEBOBAHMS K PE3YJIBTATAM OCBOEHMUSA
OCHOBHOMI OBPA30BATEJIbHON ITPOI'PAMMBI

7 KIIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOCHUS OCHOBHOI
NPoBePsSIEMOro .
o0pa3oBaTe/IbHOW NMPOrpaMMbl OCHOBHOI0 00111er0 00pa3oBaHus
pe3yJabTara
1 Yucna u BBIYUACICHUS
1 BoimonnsTe,  coueras  yCTHblE M [HUCbMEHHBbIE  MPUEMBI,
. apudmeTnyeckre A1eMCTBUS C PallMOHAIBHBIMH YUCIAMU
Haxoauth  3Ha4YeHHWs]  YMCIOBBIX  BBIPAKCHHIA, MPUMEHSITh
1.2 pa3zHooOpa3Hble CIOCOOB! M MPUEMBI BHIUKCICHHS 3HAUEHUN APOOHBIX
BBIpaXXEHUH, coiepKaluX OObIKHOBEHHBIE U IECATUYHBIE APOOU
[lepexonute OT oOnxHON (OpMBI 3amucH YucCel 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
BBLINOAHATE NPUKUAKY W OIEHKY pe3ylbTaTa BBIYUCICHHH, OLEHKY
1.6 3HQYEHUW YUCJIOBBIX BBIPAXKECHHU. BBINONHATE JEHUCTBUSA  CO
CTENEHSIMH C HATypaJIbHBIMU MOKa3aTeNsIMU
L7 [IpumeHsATh NpU3HAKKA JEIUMOCTH, pPa3JIOKCHHUE Ha MHOXKUTEIN
' HATypaJbHBIX YUCET
Pemate  mpakTHKO-OPUEHTUPOBAHHBIC  3aJayd, CBA3aHHBIE C
OTHOILLIEHUEM BEJIMYUH, MPONOPIUOHAIBHOCTHIO BEJIMYUH,
1.8 MPOLICHTAMH, MHTEPIPETUPOBATh pE3YyJAbTaThl pEUICHUs 3aJad ¢
Y4€TOM OTpaHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMU PaccMaTPUBAEMBIX
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

BBINOAHAT YMHOKEHHE OJHOWIEHAa HA MHOTOYIEH M MHOIOWIEHA Ha
MHOTOWJIEH, NPUMEHATh (OpMyJbl KBaJIpaTa CyMMbl W KBaJpara

Pa3sHOCTH

2.5

OCYH_[CCTBJ'IHTB Pa310KEHUEC MHOTOYJICHOB HA MHOXUTEIN C ITIOMOIIBIO
BBIHECEHUS 33 CKOOKH 06]]_[61"0 MHOXUTEIIA, TPYINIIUPOBKHU ClIara€MBbIX,

MPUMEHEHUS (POPMYI COKPAIIEHHOTO YMHOKEHUS

2.6

[TpumenATh npeoOpa3oBaHUSI MHOTOYJIEHOB ISl PELLEHUS PA3IUYHBIX

3a1a4 U3 MaTEMaTHUKH, CMCIKHBIX IIPCAMCTOB, U3 peaHBHOfI MMPAKTUKN

2.7

Hcrnonb30BaTh CBOMCTBA CTENEHEW C HATypaJbHBIMM I10KA3aTEIIIMHU

JUI TpeoOpa30BaHus BEIPAKCHUN

ypaBHeHI/IH 1 HECPABCHCTBA

3.1

Pemlate nuHENHBIE ypaBHEHMS C OJHOM IIEPEMEHHOW, NPUMEHSA
IIpaBWJIa MEPEXOAA OT MUCXOJHOTO YPAaBHEHMsI K PAaBHOCWIBHOMY €MY.

[IpoBepsTh, SIBASETCS U YACIO KOPHEM YPaBHEHUS

3.2

[lpumensTs Tpaduueckue METOAbl MPH PEIICHHH JIMHEHHBIX

YpPaBHEHHUH U UX CUCTEM

3.3

[TonOupaTe mpuUMepsI Map 4YKUCel, SABISIOMIUXCS PEIICHUEM JTUHEHHOTO

YPaBHEHUS C JBYMS IIEPEMEHHBIMU

34

CTpouTh B KOOPAUHATHOHN MIIOCKOCTH Ipa)uK TMHEHHOTO YpaBHEHHUS C
JBYMsl TEPEMEHHBIMHU; IOJIB3YSICh TI'paMKOM, MPUBOAUTH MPUMEPHI

pelIeHNs ypaBHEHUS

3.5

PemraTte cuctemMel JABYX JIMHEMHBIX ypaBHeHI/Iﬁ C IBYMs IICPCMCHHBIMH,

B TOM 4YHCJIC TpaduIeCKu

3.6

CocTaBndTh U pemniath 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>1<aTL Ha KOOpHHHaTHOﬁ HpHMOﬁ TOYKH, COOTBCTCTBYIONIIUC
3aIaHHbIM KOOpAWHATaM, JIy4Hd, OTPE3KHU, HHTCPBAJIbl, 3alIMCHIBATH

YHCJIOBBIC IPOMEKYTKH HA anre6panquK0M SI3BIKE




4.2

OrMmeyaTp B KOOp,HHHaTHOﬁ INIOCKOCTH TOYKH IIO 3aJaHHBbIM

KOOpAWHATAM

4.3

Ctpoutb rpaduku nuHeHHbIX GyHKuui. CTpouTh rpaguk QyHKIHH Y

= x|

4.4

OnuceiBaTh ¢ TMOMOILIBIO (PYHKUIUH W3BECTHBIE 3aBUCHMOCTH MEXIY
BEIIMYUHAMU: CKOPOCTb, BpEMs, paCCTOSHHE, LEHY, KOJIUYECTBO,

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

4.5

Haxoauts 3HaueHue GyHKIMH 110 3HAYCHHIO €€ apryMeHTa

4.6

[lonumate rpaduueckuii crmoco® NPEACTaBICHHUS U aHaIM3a
uHboOpMalMy, H3BIEKAaTh U HMHTEPIPETUPOBATh HHOOPMALMIO U3

rpauKoB peanbHbBIX IPOLECCOB U 3aBUCUMOCTEN

8 KUIACC

Kon
MPOBEPAEMOro
pe3yJabTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI OCBOCHHS OCHOBHOM
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

IpsAMOM

1.2

[lpumeHsATh TOHATHE  apU(PMETHYECKOTO  KBAJPAaTHOTO  KOPHS,
HaxXOJUTh KBAJpaTHbIE KOpPHHU, MCHOJIb3yd IpPU HEOOXOJUMOCTU
KaJIbKYJISITOP, BBITOTHATH MPeoOpa3oBaHusl BBIPAKEHHM, COAEPKALIIX

KBaJpaTHbIC KOPHH, UCIIOJIb3Ysl CBOMCTBA KOPHEU

1.3

Hcnonp30BaTh 3amucH  OONBIIMX M MajbIX YHCEI 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  MPEOOpa3oBaHUs  PAaLMOHAIBHBIX

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




anreOpandecKuMu IpooOsiMu

23

PacknanpiBaTh KBagpaTHBINA TPEXUIEH HA MHOKUTEIN

24

IIpumeHATh npeoOpa30BaHUs BBIPAKEHUM JUIsI PEIICHUS PA3IUYHBIX

3ala4 U3 MaTEMaTuKH, CMCKHBIX IIPCAMCTOB, U3 pCaHLHOﬁ IMMPAKTUKN

ypaBHeHI/IH 1 HCPABCHCTBA

3.1

Pemarp nuHeliHble, KBaJpaTHbIE YpaBHEHHS W palMOHAJIbLHBIC
YpaBHEHUS, CBOJAIIUECS K HUM, CUCTEMBI JIByX YPaBHEHUH C JByMs

NEPEMEHHBIMU

3.2

[IpoBomnuTe mpOCTEHINIME WCCIECIOBAHUS YPaBHEHHH U CHCTEM
ypaBHEHHH, B TOM UHUCIE€ C HPUMEHEHHEM 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 YPABHEHUH, WHTEPIPETUPOBATL B  COOTBETCTBUU C

KOHTCKCTOM 3aJa4u HOJ'IyLIeHHBII‘/'I pe3yjibTaTt

34

[IpumeHsATh CBOMCTBA YMCIIOBBIX HEPABEHCTB JJIsi CPABHEHUS, OLICHKH,
pelaTh JUHEHbIE HEPABEHCTBA C OJIHOM MEPEMEHHOW U UX CHUCTEMBI,
naBaTh  rpadUYecKyr0  WUIIOCTPAIIMI0  MHOXKECTBA  pEIICHUMN

HCPaBCHCTBA, CUCTCMbI HCPABCHCTB

OyHKIMHT

4.1

[lonumaTh W HCHONB30BaTh (PYHKIMOHATBHBIE MOHATUS M A3BIK
(TepMHHBI, CHUMBOJMYECKHE OOO3HAUEHUs), OINpENesATh 3HAYECHUE
(GyHKIMU TO 3HAYEHHUIO apIyMEHTa, ONpPENeNIsiTh CBOWCTBA (DYHKIIUHU

1o e€ rpaduky

4.2

Ctpouth rpaduku 3JIeMEHTapHbBIX (PYHKITUN BUIA:
y=k/x

kix
, ¥y =x2, y = x%, y = [X|, onuCBIBaTh CBOWCTBA YMCIOBOU (YHKIMH MO €&

rpaduky




9 KIIACC

Kon
NpoBepPsIeMOro
pe3yjabTara

IIpoBepsiemble npeaMeTHbIE Pe3yIbTATHI OCBOCHUS OCHOBHOI
o0pa3oBaTe/IbHOW MPOrpaMMbl OCHOBHOI0 00111er0 00pa3oBaHUs

1

Yucia 1 BEIUMCIIEHUA

1.1

CpaBHI/IBaTB U ynopssaoiuBaTh pPAalNMOHAJIBHBIC W HPPALMOHAJIBHBIC

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 creneHel ¢ UEeNbIMU MOKA3aTeIIMU M KOPHEH,

BbIYUCIIATH 3HAUYCHUA YHUCJIOBBIX BBIpa)KeHI/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 KBAaJApAaTHBIE  YPAaBHEHUS, YypPaBHEHWS,

CBOAAIIHUECA K HUM, HpOCTGfIIJ.IHC I[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 3a/Jaydl aareOpandecKkuM CIOCOOOM C MOMOUIBIO
COCTaBJICHUSl ypaBHEHUS WJIM CUCTEMBI ABYX YpaBHEHHH C JBYyMs

NEPECMEHHBIMU

24

[IpoBoauThs mpPOCTEHINNE WCCIECNOBAaHUS YPaBHEHHH U CHCTEM
ypaBHEHMH, B TOM 4YHCI€ C TPUMEHEHHEM TIpadUuecKux
IPEJCTAaBICHUN (HalpuMep, yCTaHaBIMBATh, UMEET JIM YpaBHEHUE WU

CHUCTEMa YpaBHEHUH PEILLIEHUs], €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 peuicHuc




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

IIOMOIIBKO CUMBOJIOB

2.7

Hcnonp3oBaTh HEPaAaBCHCTBA IIPpU PCIICHHUU PA3JIMYHBIX 3a1a4

OyHKIMHT

3.1

PacrioznaBate  (QyHKIMM  HM3y4YeHHBIX  BUAOB.  [loka3biBaTh
CXEMaTHYECKU PACTIONOKECHIE Ha KOOPIUHATHOMN TIOCKOCTH rpauKoB
bynkumii 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
IUIOCKOCTH TpadukoB QyHKIMH Bupa 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 KBAJAPAaTUYHBIX (PYHKIMA M3 PEaNbHOM >KU3HU, (DU3HKH,

r€OMETPUHU

ApudmeTrrueckas 1 reoMeTpudecKas Iporpeccuu

4.1

Pacrio3znaBath apuMeTHYECKYI0 U T€OMETPUUYECKYIO MPOTPECCUH TTPU

pa3HBIX crioco0ax 3agaHus

4.2

BBITOTHATE BBIMHCICHUS C HCIONB30BaHWEM (QOpMYT n-rO diieHa
apu(MeTnyecKoil U TeoOMeTPUUECKOil MPOrpeccHii, CyMMbI MEPBBIX N

YJICHOB

4.3

N300paxaTh WIEHbI OCIIEI0BATEIBHOCTH TOUKAMH Ha KOOPAMHATHOMN

IJIOCKOCTH

4.4

Pematp 3a7aun, cBsI3aHHBIE C YHCIOBBIMU IOCJIEIOBATEIILHOCTSIMH, B
TOM 4HCIEe 33Jayd U3 pPEaNbHOM JKU3HH (C HCIOJIb30BAaHUEM

KaIIbKYJIATOPA, TU(PPOBBIX TEXHOIOTHI)




INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
1 Yucna v BIYUCICHUS
JpoOu OOBIKHOBEHHBIE U JECATUYHBIE, MEPEX0] OT OAHOH (OPMBI 3amucu
1.1 npobeit k apyroit. IloHATHE palMOHAJIBHOTO 4YHCIa, 3aluCh, CpPaBHEHUE,
YHOPSAI0YMBAHUE PALMOHAIBHBIX YHCEI
15 ApudmeTrueckue AEMCTBUS C pallMOHAIBLHBIMU YKCIaMu. Perienue 3agad u3
. peasbHOM MPAKTUKU HA YacTH, Ha IPOOHU
13 CreneHb ¢ HaTypallbHbIM I[IOKa3aTejeM: OINpelesieHue, mnpeoOpa3zoBaHue
' BBIpXCHHI Ha OCHOBE OIpeesIeHNs, 3aUCh OOJIBIIUX YHCE
" [IpoueHTrl, 3anuch MPOLEHTOB B BHUJE ApoOM U ApoOHU B BHUJIE IPOLEHTOB.
' Tpu OCHOBHBIE 3a/1a4 Ha MPOLIEHTHI, PELLICHUE 337a4 U3 PEAIbHOM MPaKTUKU
Ls [IpumeneHne TpU3HAKOB JENMMOCTH, pPa3jOKEHUE HAa  MHOXHUTEIU
' HaTypaJbHbIX YUCET
16 PeanpHble  3aBHCMMOCTHM, B TOM 4Hcle TpsMas W oOparHas
. MPONOPIUOHAIBHOCTH
2 Anrebpanyeckue BhIPaXKEHUS
51 [lepemeHHBIE, YNCI0BOE 3HAYEHUE BBIPAXKECHMS C IIEpEMEHHON. [lonmycTuMblie
' 3HAUEHUs NEPEMEHHBIX
55 [IpencraBneHne 3aBUCHMOCTH MEXIy BEIWYMHAMH B BHIE (HOPMYIIHL.
' Beruucnenus no ¢popmymnam
53 [IpeoOpa3oBanne  OyKBEHHBIX  BBIPDOKEHHH, TOXICCTBEHHO  paBHbIC
. BBIPAKECHHUS
2.4 CBolicTBa CTENEHU C HATYPAJIbHBIM [TOKA3aTEIEM
Y OpnHounensl 1 MHOrouaeHsl. CreneHb MHOrowieHa. CiokeHHe, BIYUTAaHUE,
' YMHO>K€HHE MHOTO4JICHOB
Y @opMysIbl COKpAIEHHOIO YMHOKEHUS: KBAJApaT CyMMbI U KBaJpaT pa3HOCTH.
' dopmyiia pa3HOCTH KBaJApaToB. Pa3znokeHne MHOTOWIEHOB HA MHOKUTEIIH
3 YpaBHenust




YpaBHeHHe, KOpEeHb YypaBHEHHs, IpaBujia NpeoOpa3oBaHUs ypaBHEHUS,

> PaBHOCHIIBHOCTh YPaBHEHH
39 JIuHeitHOe ypaBHEHHE C OJHOW NEPEMEHHOM, YHMCIO KOPHEH JIMHEHHOTO
' YpPaBHEHHUS, PELUIEHNE JIMHEUHBIX YPABHCHUI
33 CocraBieHne ypaBHEHUI IO YCJIOBUIO 3a/aud. PelieHue TEKCTOBBIX 3a/1ay C
. [IOMOILBIO YPaBHEHUM
34 JluneitHOe ypaBHEHHE C ABYMS MIEPEMEHHBIMU U €T0 rpaduK
Cucrtema IByX JMHEWHBIX YpaBHEHHM C JABYMsSl TNEepeMEeHHbIMU. PerieHue
3.5 CUCTEM YpaBHEHMH criocoOOM MOJCTaHOBKH. [Ipumepsl pemeHus: TeKCTOBBIX
3a/1a4 € ITOMOIIBIO CUCTEM YPaBHEHHUU
4 Koopaunats! u rpapuku. @yHkuuu
4.1 KoopaunaTa Touku Ha npsmMoit
4o Yucnossle poMexyTku. PaccrosiHue Mexay AByMs TOUYKaMH KOOPAMHATHOMN
. IpsIMOi
e [IpsamoyronbHas cuctema koopauHat, ocu Ox u Oy. Abciycca U OpaUHaTa
' TOYKHM Ha KOOPJAMHATHOM MIOCKOCTH
44 [Tpumeps! rpadukoB, 3anaHHbIX Qopmynamu. UTeHue rpaduKoB peaabHBIX
' 3aBUCHMOCTEN
4.5 [ounstue pynkun. I'padux Gynkuun. CBorcTBa QyHKIHIA
4.6 Jluneiinas Qynkuus, e€ rpaduk. I'paduk yHkum y = [x|
47 I'padmueckoe pemieHne JUHEWHBIX YpPAaBHEHMH M CHCTEM JIMHEHHBIX
. yYpaBHEHUH
8 KUIACC
Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHUS
1 Yucna v BBIYUCICHUS
1 KBagparuplii kopeHb u3 uucia. [loHstue 00 uppanMoOHAIBLHOM 4YHUCIIE.
' JlecsaTnunble NpUOINKEHHUSI UPPALUMOHAIBHBIX YHCET
CpoiicTBa apu(@METHUECKUX KBaJIpaTHbIX KOpPHEHM M MX HIPUMEHEHHE K
1.2 peoOpa30BaHUIO YHCIIOBBIX BBIPAXKEHUN W BBIYMCICHUSIM. J[eMCTBUTEIbHBIC
yucia
1.3 CreneHs ¢ 1eqbIM NI0Ka3arenaeM U € cBoiicTBa. CTaHgapTHas 3allUCh YUCIIa




2 Anrebpanyeckue BhIPaXKEHUS
2.1 KBanpatubiii TpEXWIEH, pa3a0KeHNE KBAAPATHOTO TPEXWICHA HA MHOKUATEIIN
2.2 Anrebpanueckas qpoos. OCHOBHOE CBOMCTBO alredpandeckoi qpoou
2.3 CrnoxeHue, BBIYUTaHUE, YMHOXKEHHE, JIeJICHHE alre0pandeckux Ipoodei
24 ParnmonanbHblie BeIpaXkeHUs U UX IpeoOpa3oBaHue
3 YpaBHEHUs U HEPABEHCTBA
31 KBanpatHoe ypaBHeHue, ¢GopMyna KOpHEH KBaJpaTHOIO YpaBHEHHS.
' Teopema Buera
3.2 Pemienue ypaBHeHU, CBOAAIIUXCS K TUHEUHBIM M KBAJIPATHBIM
33 [Ipocreiimume ApoOHO-palilOHAIBHBIE YPaBHEHMUS
I'paduueckas nHTEpHpeTanvs ypaBHEHUN C ABYMSI NEPEMEHHBIMH U CHUCTEM
34 JUHEVHBIX ypaBHEHUI ¢ JBYyMs NepeMeHHbIMU. [IpuMeprl pemeHus cucrtem
HEJIMHEHHBIX YPaBHEHUH ¢ ABYMs IIEpEMEHHBIMU
3.5 Pemenne TekCTOBBIX 3a71a4 anreOpandecKuM CrocoooM
3.6 HucnoBble HEPAaBEHCTBA U UX CBOMCTBA
3.7 HepaseHcTBO ¢ 01HOI TepeMeHHON
3.8 PaBHOCUIIBHOCTH HEPABEHCTB
39 JIuHeliHbIE HEPABEHCTBA ¢ OJHOU NIEPEMEHHOU
3.10 CucreMbl TMHEIHBIX HEPABEHCTB C OAHON MIEPEMEHHON
4 DyHKIT
il [Tonsitue ¢ynkmnuu. OONacTh ompeneneHus W MHOXKECTBO 3HAYCHUU
' ¢yskuuu. CriocoObl 3aaanus GpyHKUMN
4.2 I'paduk dpynkumu. YreHue cBoitcTB GyHKIMHU 1O €€ rpaduky
4.3 [Ipumeps! rpadukoB GyHKIUHN, OTPAKAIONIUX PeaTbHbIC MPOIECCHI
ad OyHKIMKM, ONUCHIBAIOIIME TMPSAMYI0 M OOpaTHYI MPOHOPLHMOHAIBHBIC
' 3aBHCHUMOCTH, UX I'pauku
4.5 dyHKIUU y =x?, y = x?
4.6 OyHkuu y = [x, y = |x]|
4.7 I'paduyeckoe peneHre ypaBHEHHUI U CHCTEM ypaBHEHUM

9 KIIACC




Kon

HpOBepHeMLIﬁ 3JIEMEHT COACPKAaHUA

1 Yucna v BIYKCICHUS
. ParonaneHble uKcia, UpPpAlMOHAIBHBIE 4YHCA, KOHEYHbIE M OECKOHEUHBIE
' JECATUYHBIE TPOOH
MHOXeCTBO 1eHCTBUTENBHBIX YUCEI, IEHCTBUTENIbHBIC YnCIa KaKk OECKOHEUHbIE
1o JecsTUUHbIe IpoOu. B3auMHO OHO3HAYHOE COOTBETCTBHE MEXIY MHOKECTBOM
' JIEUCTBUTENIbHBIX YUCEN U KOOPJIMHATHOUN TpsiMoi. CpaBHEHUE JEHCTBUTEIbHBIX
qucen
1.3 ApubdmMernueckue IeUCTBUS C JCHCTBUTEIBLHBIMH YHCIaMU
W3mepenus, npubmmkenust, olleHKU. PazMepbl 00bEKTOB OKPYXKAIOIEro MHUpa,
14 JUTATEIIEHOCTh TIPOIIECCOB B OKpyxkaromeMm wmupe. [IpubnmxéHHoe 3HaueHHe
' BEJIMYMHBI, TOUHOCTh Npubmmxenus. Okpyrienue uucen. [Ipukuaka u omeHka
pPE3yAbTAaTOB BHIYMCIECHUN
2 VYpaBHEHMSI U HEpAaBEHCTBA
2.1 YpaBHEHUs C OJTHOW MEPEMEHHON
2.2 JIunelinoe ypaBHeHue. PemeHne ypaBHEHUH, CBOASIIMXCS K JIMHEHHBIM
2.3 KBanpaTtHoe ypaBHeHue. Pemienue ypaBHEHH, CBOASIINXCS K KBaIPATHBIM
Y bukBanpatHoe ypaBHeHue. llpumepbl pelieHUs ypaBHEHMM TpEeTbed U
' YETBEPTOU CTENEHEN Pa3I0KEHUEM Ha MHOKUTEIIN
2.5 Pemenne npoOGHO-paliMOHANBHBIX YPaBHEHUN
2.6 CucrteMbl ypaBHEHHI
2.7 VYpaBHEHHE ¢ IBYMS IEPEMEHHBIMU U €0 Tpaduk
2.8 Pemenne cucrem IByX JIMHEWHBIX YPaBHEHHUM C IBYMS IIEPEMEHHBIMU
20 Pemenne cucrem IByX ypaBHEHMH, OJHO M3 KOTOPBIX JIMHEWHOE, a APYyroe —
' BTOPOM CTEIEHU
2.10 I'paduueckas uHTEpIpETALINS CUCTEMb] YPAaBHEHUH C IBYMS IIEPEMEHHBIMH
2.11 Penienune TekcTOBBIX 3aa4 aJreOpandeckuM crocoOom
2.12 UucnoBble HEPABEHCTBA U UX CBOMCTBA
2.13 Pelnienue TMHEWHBIX HEPABEHCTB C OJJHOM IEPEMEHHOMN
2.14 Pemenue cucteM TMHEMHBIX HEPABEHCTB C OJHOM MEPEMEHHOMN
2.15 KBangpaTtHble HepaBeHCTBa
516 I'padmueckass uHTEpHpeTaniss HEPABEHCTB W CUCTEM HEPABEHCTB C JBYMS

MNEPpCMCHHBIMU




3 DyHKIT

31 KBanparnunas ¢ynknus, e€ rpaduk um cBoiictBa. [lapaGona, KOOpIUHATHI
' BEPIIUHBI TapadoIbl, OCb CAMMETPUN TTAPaOOITBI

3.2 I'paduku pynkmit y=kx, y=kx+b u ux cBOHUCTBa

33 I'paduxu QyHkmii y=k/x, y = x’ 1 UX CBOHCTBa

34 ['paduku pyHKIMI , ¥ UX CBOMCTBA
4 YucnoBbIe OCIEN0BATEILHOCTH

i1 Ompenenenne U CrocoObl 3aaHUs YUCIOBBIX TOCIEI0BATEILHOCTEH. 3aManue
' MOCIIE0BATEILHOCTH PEKYPPEHTHOU (hOpMYIIOi 1 GopMyIIoif n-ro dieHa

42 Apudpmerrnueckass mnporpeccus. Dopmynsl n-ro  wieHa apudpMeTHUEcKoi
' MPOTPECCUU, CYMMBI TIEPBBIX 71 YJICHOB

43 ['eomerpuueckass mporpeccus. DopMynsl n-TO 4YleHA T'€OMETPHUECKOMN
' MPOTPECCUH, CYMMBI TIEPBBIX 71 YJICHOB

44 N300pakeHre diIeHOB apU(METHUYECKOM M TEeOMETPHUYECKON Mporpeccuit
' TOYKAMHU Ha KOOPJAMHATHOM IIOCKOCTH. JINHEHHBIN U SKCIOHEHIUAJIBHBIN POCT

4.5 CroxHBIE ITPOLIEHTHI




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

Kon
NpoBepsieMOro
TpeOOBaHMS

IIpoBepsiemble TPeGOBAHUS K MPeIMETHBIM pe3yJibTaTaM
OCBOEHMSI OCHOBHOM 00pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOI'O
o0mero oopazopanus Ha ocHoBe PI'OC

YMeHue onepupoBaTh IOHATHUSAMU: MHOXECTBO, IIOJMHOXKECTBO,
OIepalMy HaJ MHOXKECTBAMM; YMEHHUE OIEpUPOBATH ITOHATUSMH:
rpad, cBs3HBIH rpad, AepeBo, LUK, MPUMEHITh UX MpPU PELICHUU
3aj1a4; yMEHHE UCIIOJIb30BaTh I'pauIecKoe MPEICTABICHUE MHOXKECTB
JUISL OIIMCAHUS PEaJIbHBIX IIPOLIECCOB U SBJICHUM, IIPU PELICHUU 3a1a4

U3 APYrux y4eOHBIX MPEeIMETOB

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

BbICKA3bIBAHUA U OTpULIAHUS BBICKA3bIBaHHUI

YMeHne onepupoBaTh MOHATHSAMH: HATypaJlbHOE YHCIIO, IIPOCTOE M
COCTaBHOE YHCJIO, JEIMMOCTb HATYPAJIbHBIX 4YHUCEJ, IPU3HAKU
JEITUMOCTH, LIEJI0€ YHCIIO0, MOIY/b YHCJA, OOBIKHOBEHHAs IpoOb U
JEeCSITUYHAs JIpoOb, CTAaHJAPTHBIA BUJ YMCIIA, PALMOHAIBHOE YHUCIIO,
UppalMoOHAbHOE YHUCIIO, apu(METHUECKUH KBaJpaTHBIM KOpPEHB;
YMEHUE  BBIIOJHATH JEWCTBUS € YUCIAaMH, CpPaBHHUBATb U
yHOpAIOYMBATh 4YHUCJIA, IPEACTABIATh YHUCIA HAa KOOPAUHATHOMU
IPSIMOW, OKPYIVISITH YHMCJIA; YMEHHUE JelaTh HNPUKUAKY U OLEHKY

pe3yiibTaTta BBIUMCIICHHI

YMeHue onepupoBaTh MOHATHUAMM: CTENEHb C LEJbIM MOKa3aTeeM,
apudmeTnyeckuil KBaJpaTHBIH KOPEHb, MHOTOYJICH, airedpandeckas
Ipo0b, TOXAECTBO; 3HAKOMCTBO C KOpPHEM HaTypaJbHOM CTENeHU
0oJbllle €IMHULBI, YMEHHE BBIIOJIHATH pacdy€rbl Mo Qopmynam,
npeoOpa3oBaHusl UENbIX, JAPOOHO-PAIlMOHANBHBIX BBIPAKCHUNA U
BBIPQXEHUM C KOPHSAMH, Pa3jIoKEHHE MHOTOUIEHA HAa MHOXHUTENH, B
TOM 4YHCJIE C UCIOJb30BaHUEM (OpPMyNl Ppa3HOCTU KBaJApaToB U

KBaJpaTa CyMMbI U Pa3HOCTH

YMeHue ONCpUPOBATh NMOHATUAMU: YUCIIOBOC PABCHCTBO, YPABHCHUC C




OOHOM TIEPEMEHHOH, YKCJIOBOE€ HEPAaBEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHHUE DPEIIATh JIMHEWHBIE M KBaJIpaTHbIC yYpPaBHEHHS,
JIpOOHO-pallMOHATIFHBIE YPABHEHHSI C OJHOM TEPEMEHHOM, CHCTEMBI
JIBYX JMHEHHBIX ypaBHECHUH, JTUHEHHbIC HEPABEHCTBA U UX CHCTEMBI,
KBaJpaTHbIE ¥ JpOOHO-pallMOHAIbHBIE HEPAaBEHCTBA C  OJHOMU
[IEPEMEHHOM, B TOM YHCJIE IIPU PELICHUNU 3aa4 U3 IPYrux MpeaMeTOB
U TPAKTUYECKUX 3a7a4; YMEHHE HCIIOIb30BaTh KOOPAHMHATHYIO
OpSAMYI0 M KOOPIMHATHYIO IUIOCKOCTh Ui HM300pakeHUs! pPeLIeHUi

ypaBHeHI/Iﬁ, HCPABCHCTB U CUCTEM

YMeHue onepupoBaTh MOHATHAMU: QYHKINSA, TpapuK DYHKINH, HYITH
byHKINY, MPOMEKYTKH 3HAKOMOCTOSIHCTBA, POMEKYTKH
BO3pacTaHus, yOBIBaHUS, HaWOOJbIIEC W HAWUMCHBIICEC 3HAYCHUS
byHKINY; YMCHHE OTIepUPOBATH TTOHSITHSIMH: npsiMast
MIPOIIOPITMOHANILHOCTD, JIMHEWHAs (DYHKIWS, KBaJapaTHdHas ()yHKITHS,
oOpaTHasi TPONOPLHUOHATIBHOCTH, TMapabojia, Trunepdbona; yMeHHe
CcTpouTh rpaduku GyHKINH, UCTIOTH30BATh TPAdUKH JIJISI OTIPEACTICHUS
CBOWCTB IPOIIECCOB M 3aBUCHMOCTEH, JJISl PELICHUS 3a/ad U3 JIPYTUX
y4eOHBIX TPEIMETOB U pEalbHOW JKU3HU; YMEHHE BBIPAXKaATh

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

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

y4€OHBIX MPEIMETOB U PEATHHON KU3HH

YMeHue pemarh 3aJaud pa3HbIX THUIIOB (B TOM 4YHCJIE Ha MPOLIEHTHI,
JOJIM M 4YacTH, JBWXKEHHE, paboTy, LIEHYy TOBapOB U CTOUMOCTh
MOKYTIOK U YCIIYT, HAJIOTH, 3a/1a4H U3 00JIaCTH YIIPABJICHUS JINYHBIMUA U
ceMeHbIMM  (HUHAHCAMH); YMEHHE COCTABIIATH  BBIPAXKCHUS,
YpPaBHEHUS, HEPAaBEHCTBA M CHUCTEMbl II0 YCJIOBHUIO 3a/ayH,
UCCIIeIOBaTh MOJTYYEHHOE pEIIeHUE M OLIEHUBATh MPaBIONO00HOCTh

MMOJIYYCHHBIX PE3YJIbTAaTOB

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

MeauaHa, OUCCeKTpHca U BBICOTA TPEYroJIbHUKA, YETHIPEXYTOJIbHUK,




napajienorpaMM, poM0O, TPSMOYTOJbHHK, KBaApaT, Tpameuus;
OKPYXHOCTb, KPYT, KacaTejabHasi; 3HAKOMCTBO C IPOCTPAaHCTBEHHBIMU
¢urypamu; yMeHue pelaTh 3aJadyd, B TOM UYHCJIE M3 MOBCEIHEBHOMN
JKU3HU, Ha HaXO0XKJEHUE TNeOMETPUYECKUX BEJIIMYMH C MPUMEHEHUEM

M3YUEHHBIX CBOUCTB GUTyp U (pakToB

10

YMeHHue onepupoBaTh IOHATUAMHU: PABEHCTBO (HUTYp, PaBEHCTBO
TPEYTrOJIbHUKOB; MapauieIbHOCTh M MNEPHEHAUKYISIPHOCTh MPSIMBIX,
Yroia MeXAy MNpsAMbIMH, [EPIECHIUKYISAp, HAKIOHHAs, MPOEKUUs,
nonobue ¢puryp, nogoOHbIe TPEYroJIbHUKH, CHMMETPHUS OTHOCUTEIBHO
TOYKM M NPSAMOW; YMEHHE pPACIO3HABaTh PABEHCTBO, CUMMETPHUIO M
nonobue ¢Guryp, napamieabHOCTh U MEPIEHANKYISIPHOCTh MPSMBIX B

OKpY’KarolieM MUpe

11

YMeHue omnepupoBaTh MNOHATUSAMM: JJUHA, PACCTOSHHUE, Yroil
(BeqIMuMHA yrja, CUHYC U KOCHUHYC yIJla TPEYTrOJbHMKA), IIOLIa/b;
YMEHHE OLIEHUBATh Pa3MEpPbl NIPEIMETOB U OOBEKTOB B OKPYKAIOLIEM
MHUpE; YMEHHE NPUMEHATH (OpPMYJIbl TMEpUMETpa U  IUIOMIATH
MHOTOYTOJIbHUKOB, JJIMHBI OKPY)KHOCTH M IUIOIIAAH Kpyra, o0Obema
IPSIMOYTOJIBHOTO TapajuleJICNIUIENa; YMEHHE INPUMEHATh NPU3HAKU
paBEHCTBA TPEYTOJIBHUKOB, TEOPEMY O CYMME YIJIOB TPEYIOJbHHKA,
teopemy Iludaropa, TpUroHOMETpHUUYECKHE COOTHOLICHMS  JUIs

BBIYHCJICHHS JIUTMH, PACCTOSTHHM, IIJTOIIA 1eH

12

YMeHue wu300pakarb IUIOCKME (GUTYPI W HX KOMOWHAIIWH,
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 HUCIHOJIB30BATh BCKTOPbI M KOOPAWHATHI JIA MPECACTABIICHUA
JaHHBIX W PCIICHHUA 3a4da4d, B TOM YHCIC H3 JPYIrux y‘le6H]':>IX

npeaMETOB U peanLHoﬁ KHN3HHU

14

YMeHue onepupoBaTh IMOHSATHSMHU: CTOJOMKOBBIE U KPYrOBbIE
auarpaMmbl,  TaOmuIpl, cpenHee — apudMeTHUEecKoe, MeAHuaHa,
HauOoJblllee U HAMMEHbIIEE 3HAUYEHHS, pa3MaxX YHCIOBOro Habopa;

YMEHHE  U3BJIEKAaThb, MHTEPIPETUPOBATH U  IPEOOpPa3OBHIBATh




uHpOpMallMIO, TMPEACTABICHHYI0 B Ta0lMIaX W Ha JUarpaMmax,
OTpaXkarollyl0 CBOMCTBA M XapaKTEPUCTUKHU pPEaJbHBIX IMPOLECCOB U
ABJICHUM; yMEHHWE paclo3HaBaTb HM3MEHYMBBIE BEJIMYMHBI B

OKpYXKAaIOIIeM MHpPE

15

YMeHue onepupoBaTh MOHATHAMH: CIy4YailHBIA ONBIT (CIIy4alHBIN
HKCIEPUMEHT), JJIEMEHTapHOE COOBITHE (PJIEMEHTApHBIA HCXOJ)
CIIy4alfHOTO OIIbITa, CiIyd4ailHOE€ COOBITHE, BEPOSTHOCTH COOBITHS;
YMEHUE HaXOAWUTh BEPOSATHOCTH CIIy4alHBIX COOBITHMIl B ONbBITaxX ¢
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMH COOBITHSMM; YMEHHE pellaTh
3aJjaud METOJIOM OpPraHM30BAaHHOIO mepedopa M € MCIOJIb30BaHHEM
IIPaBWJIa YMHOJKEHUS; YMEHHUE OLICHMBATh BEPOSATHOCTH PEaJbHBIX
COOBITUI M SIBJIEHUI, MOHUMATh POJIb NPAKTHYECKU IOCTOBEPHBIX U
MaJOBEPOSITHBIX COOBITMH B OKpY)KaloIlleM MHUPE U B JKU3HH;
3HAKOMCTBO C IMOHSATHEM HE3aBUCUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIINX YHCET U €T0 POJIBIO B MAaCCOBBIX SBJICHUAX

16

YMeHue BBIOUPATh TOIXOJSIINA W3YYCHHBIM METOA JUIsl PEIICHHUS
3a7a4¥, MPUBOJUTH MPUMEPbl MATEMATHYECKUX 3aKOHOMEPHOCTEH B
MPUPOJE U KU3HU, PACIIO3HABATH MPOSABICHUE 3aKOHOB MAaTeMaTUKHU B
HUCKYCCTBE, OIUCHIBATh OTHEJIbHBIE BBIJAIOIIUECS  PE3YJbTaThI,
MOJIyYeHHbIE B XOJ€ Pa3BUTUS MAaTEMAaTUKH KaK HAayKH, NMPUBOAUTH
MPUMEPbl MATEMaTUYECKUX OTKPBITUNA U MX aBTOPOB B OTEUECTBEHHOM

¥ BCEMUPHOU HCTOpUU




HEPEYEHD 2JIEMEHTOB COAEPKXAHUS, IIPOBEPAEMBbBIX HA OI'D
1O MATEMATHUKE

Kon

IIpoBepsieMblii 31eMEHT COAEP:KAHUS

Yucna 1 BEIUHCIIEHUS

1.1 HatypanbHble u nensie yncina. [Ipu3Haky 1eIMMOCTH LEIIBIX YUCET

. OOBIKHOBEHHBIE U JIECATUYHBIE  APOOHM,  MPOLEHTH,  OECKOHEUHBIE
' TIepUOANYECKUE TPOOH

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 BbIpaXEHUS

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. JeiicTBus c
' apupMeTHUYECKUMHU KOPHSIMH HaTypalbHON CTETIEHU

3 VYpaBHEHMsI U HEpABEHCTBA

- Henple u npoOHO-panMoHaNbHBIE YypaBHEHUS. CHUCTEMBI W COBOKYITHOCTH
. yYpaBHEHUI

3n Lensie w npoOHO-paloHaNbHBIE HEepaBeHCTBA. CHUCTEMBI U COBOKYITHOCTH
' HEPaBEHCTB

3.3 Pemrenue TexcToBBIX 3324

4 YuciioBble OCIIEI0BATEIbHOCTH

4.1 IlocnenoBaTeabHOCTH, CIOCOOBI 3aJaHUS IOCIEN0BATEILHOCTEN

4.2 ApudmeTrnueckas U TeoMmMeTpudeckas mporpeccun. Dopmyna  CIOKHBIX




MIPOLICHTOB

5 OyHKINUN
OyHKIMA, cnocoObl  3amaHus  ¢GyHKnuu. ['paduk  yHkmuu. OoOnacth
orpeziesieHus] 1 MHOKeCTBO 3HaueHuil pynkuuu. Hynmu ¢ynkun. [IpomexyTtku
5.1. 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (GYHKIHMH. MaKCUMyMBbl WU
MUHUMYMBl (pyHKIuH. HanGonpliee m HauMeHblee 3HaYeHHE (DYHKIMM Ha
POMEXKYTKE
6 KoopannaTsl Ha psIMOM ¥ TIJIOCKOCTH
6.1 KoopaunaTthHas npsmas
6.2 JlexapTOBbI KOOPAMHATHI Ha MIOCKOCTH
7 I'eomerpus
7.1 I'eomeTpuueckue GuUrypsl 1 UX CBOCTBa
7.2 TpeyroabHUK
7.3 MHOroyroiasHUKH
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'padmr




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

METOIUYECKHUE MATEPHUAJIbBI /UIA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaTt 133397933100110045794213742499444592196809849224
Bnageney MudpTaxyTauHoea ManuHa MBaHoBHa

OeicTevTened C 08.08.2025 no 08.08.2026



http://www.tcpdf.org

		2026-06-11T14:01:14+0500




