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HOACHUTEJIbHAS 3AIIMCKA

Anrebpa sBIsAETCS OJHUM U3 OINOPHBIX KypCOB OCHOBHOT'O OOIIEro
oOpa3oBaHus: OHa 00ECIIEYMBAET U3YUYCHUE JAPYTUX TUCIUIUINH, KAK €CTECTBEHHO-
HAy4yHOro, TaK M TyMaHUTAapHOIO IIMKJIOB, €€ OCBOEHHE HEOOXOIUMO IS
NPOJOJDKEHUsT 00pa30BaHus U B MMOBCEIHEBHOM kU3HU. Pa3BuTHe y o0ydarommxcs
Hay4YHBIX TPEACTABICHUH O TPOUCXOKACHUM U CYIIHOCTH alre0pandecKux
abcTpakimii, cnocode OTpaKeHUs MaTEMaTHYECKON HAyKOM SIBJICHUM U MPOIIECCOB
B MpUpPOAE U OOIIECTBE, POJIM MATEMaTHYECKOro MOJAEIUPOBAaHUS B HAy4YHOM
MO3HAHHMH U B IPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS
Y Ka4eCTB MBIIUICHHS, HEOOXOJUMBIX /ISl aJaNTallid B COBPEMEHHOM IT(PPOBOM
obmrectBe. M3ydenue anreOpbl oOecriedyuBaeT pa3BUTHE YMEHHUS HaOJIOJATh,
CpPaBHMBATh, HAXOAWUTh 3aKOHOMEPHOCTH, TpPeOyeT KPUTUYHOCTH MBIIUICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOU JCHCTBHSI M BBIBOIBI,
dbopmynupoBath yTBepkaeHus. OcBoeHHe Kypca anreOpbl 00ecreynBaeT pa3BUTHE
JIOTUYECKOTO MBIIIJICHUsI O0YYalolUXCsi: OHM MCHOJB3YIOT JIEIYKTUBHBIE U
MHIYKTUBHBIE PacCyXKIeHUs, 0000IIEHIEe U KOHKPETU3alNui0, a0CTparupoBaHue u
anajorutro. OOyueHwe  anreOpe  MOpeAnojaraeT  3HAUYUTEIbHBIM  O00BEM
CaMOCTOSITENILHOW  JIEATENBHOCTH OOYyYalOIIMXCs, MOITOMY CaMOCTOSITEIBHOE
pellieHue 3aj1a4 ABJSETCs peanu3aleil 1esTeIbHOCTHOIO IPUHIIKIIA 00 yU€eHusl.

B cTpykType nporpamMmsl yueOHOro Kypca «Anredpay Jijisi OCHOBHOT'O OOIIIEro
00pa3oBaHMsI OCHOBHOE MECTO 3aHHMAIOT COJEpPKATENbHO-METOANYECKHUE JINHUU:
«Yucna ¥ BBIYUCICHUA», «ANreOpandecKkue BBIPAKCHHUS», «YpaBHEHUS W
HepaBeHCTBa», «DyHkiuu». Kaxpas u3 3THX coaep)KaTelbHO-METOJUUYECKUX
JVHUNA pa3BUBAETCS HA MPOTSHKEHUU TPEX JIET U3YUEHUS Kypca, B3aUMOJCHUCTBYS C
OpPYTUMHU €ro JUHUsAMU. B Xxonme wu3yyeHuss ydeOHOro Kypca oOOyYaromIumcs
NPUXOAMUTCS JIOTUYECKU PacCy’KJIaTh, HUCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHbBIN
A3bIK. B CBsi3M ¢ 3TUM B mporpaMMmy y4eOHOro Kypca «Anredpa» BKIIOUYEHBI
HEKOTOPbIE OCHOBBI JIOTHMKH, NPEICTaBICHHBIE BO BCEX OCHOBHBIX pa3jenax
MaTeMaTH4YECKOro 00pa3oBaHUsl U CIOCOOCTBYIOIINE OBJIAJCHUIO O0Y4arOMUMHUCS
OCHOB  YHHMBEpCAJIBHOIO MareMmartuueckoro s3bika. ConepkaTelbHOW U
CTPYKTYPHOUM OCOOEHHOCTBIO y4eOHOTO Kypca «Anredpa» sBISETCS €ro
VUHTETPUPOBAHHBIN XapaKTep.

Conmepxxanne muHMM «UuWcCla W BBIYUCICHUS» CIY)KUT OCHOBOM JJiA
JaNbHEHNIIIero U3y4yeHuss MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHIO y OOYYarOIUXCS
JIOTMYECKOT0 MBIIIIECHUS, (OPMHUPOBAHUIO YMEHUS MOJIb30BATHCS AITOPUTMaMHU, a
TaKXKe MPHOOPETEHUIO MPAKTUIECKUX HABBIKOB, HEOOXOIUMBIX JIJISl TOBCEIHEBHON
KU3HU. PazBUTHE MOHATHUS O YMCIIE Ha YPOBHE OCHOBHOIO OOIIEro 0Opa3oBaHUs
CBA3aHO C pALMOHAIBHBIMM M HMPPALMOHAIBHBIMU 4YHCIaMH, (OPMHUPOBAHUEM



MPEACTABICHUIN O ICCTBUTEIILHOM YUCIIE. 3aBEPIICHNE OCBOCHUS YUCIOBOM JIMHUU
OTHECEHO K cpefiHeMY 00111eMy 00pa30BaHHUIO.

Coneprkanue qByX anreOpandecKux JIMHUNA — «AJreOpandecKue BhIPAKEHUS
U «YpaBHEHUS W HEPABEHCTBA» CIOCOOCTBYET (DOPMHUPOBAHUIO Y OOYUAOIIUXCS
MaTeMaTHYEeCKOro anmapara, HEOOXOJMMOTro [JIsi pelIeHUs 3aJad MaTeMaTHKH,
CMEKHBIX MMPEIMETOB U IPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4. Ha ypoBHE OCHOBHOTO
obmero oOpazoBaHus y4eOHBIH MaTepHall TPYIIUPYETCS BOKPYT pallMOHATBHBIX
BbIpakeHUU. AnreOpa IEMOHCTPUPYET 3HAUYEHHE MaTEeMaTUKW KakK s3bIKa s
MOCTPOCHHUSI MaTeMaTUYeCKUX MOJeNei, OMUCaHMs TMPOIECCOB U SBJICHUU
peanbHOro Mupa. B 3amaun o0ydenus anredpe BXOAAT TAaKXKe NalibHEHIIIEE pa3BUTHE
ANTOPUTMHUYECKOTO MBIITUICHHS, HEOOXOUMOT0, B YACTHOCTH, JIJIT OCBOSHUS Kypca
uHOOpPMATUKK, W  OBJIAJICHUE  HAaBbIKAMH  JIEAYKTUBHBIX  PaCCYXJICHUH.
[IpeoOpa3zoBaHue CUMBOIBHBIX (OPM CIIOCOOCTBYET Pa3BUTHIO BOOOpa)XKeHUS,
CIIOCOOHOCTEM K MaTEMaTHYECKOMY TBOPUECTRY.

Coneprxanve (pyHKIIMOHATBHO-TPa(QUUECKON JIMHAH HAIEICHO HA TIONyYCHHE
Oo0y4YaromMMHUCs 3HaHUU O (DYHKIMSAX KaK Ba)KHEHIeW MaTeMaTHU4ecKOM MOJENu
JUTSL OMCAHUs M UCCIIEA0BaHUS pa3HOOOPa3HBIX MPOILECCOB U SBJIICHUN B IPUPOAE U
obmrectBe. M3yueHnue matepuana crmocoOCTBYET pa3BUTHIO Y 00 yHarOIINXCSI YMEHUS
UCIIOJIb30BAaTh PA3JIMYHbIE BBIPA3UTENIbHBIE CPEACTBA fA3bIKA MATEMATHUKH —
CJIOBECHBIE, CHUMBOJIMUECKHE, Trpaduueckrue, BHOCUT BKJIaJ B (OpMHUpOBaHUE
NPEACTABIECHUN O POJIM MATEMATUKHU B PA3BUTHUU LIMBUIN3ALMHU U KYJIbTYPBHI.

CornacHo yueOHOMy IIaHy B 7-9 Kiaccax wu3ydaercs Y4YeOHBIH Kypc
«Anredpa», KOTOpPbIA BKIIIOYAET CJEAYIOIINE OCHOBHBIE pPa3/ieNbl COACPIKAHMUS:
«Yucna u BBIUHCICHUS», «ANreOpanyeckue BBIPAKCHUS», «YpaBHEHUS U
HEpPaBEHCTBAY», «DyHKIUN.

Ha u3zydyenmne yuebHOro kypca «Anredpa» orsonurcsa 306 gacos: B 7 kiiacce —
102 4gaca (3 yaca B Hegento), B 8 kinacce — 102 gaca (3 yaca B HeAeno), B 9 kiacce
— 102 4gaca (3 gaca B HeZel0).



COIEPKAHUE OBYUEHUA
7 KIIACC

Yucsa 1 BBIYMCICHUSA

JlpoOu OOBIKHOBEHHBIE W JIECSATUYHBIC, TIEPEXOJ]l OT OJHON (POpMBI 3arnucu
npobeit k apyroi. IloHATHMe palMOHAIBHOIO 4YHCIA, 3allkiCh, CpPaBHEHMUE,
YHOPSIIOYMBAHUE  PAIlMOHANIBHBIX  uucen. ApudmeTudyeckue JIEUCTBUA €
palMoOHAIBLHBIMM YKClIaMu. PenieHne 3aay U3 peajibHOM MPAKTUKKA HA 4acTH, Ha
JIPOOH.

CreneHb C HaTypaJibHBIM T[IOKa3aTeNeM: OmpeleleHue, npeodpa3oBaHue
BBIPOKCHUN HA OCHOBE ONPEIEICHUs, 3aUCh O0NbuX yncen. [IponenTsl, 3anuch
MPOILICHTOB B BUJE APOOU U JpoOU B BHJE MPOIEHTOB. Tpu OCHOBHBIC 3aJja4M Ha
MPOLIEHTHI, PEHICHUE 3a7a4 U3 PEaIbHON IPAKTUKHU.

[IpumeHeHne TPU3HAKOB  JIEIUMOCTH, DPA3JIOKEHUE HA  MHOXKUTEIH
HaTypaJIbHbBIX YUCEIL.

PeanbHble  3aBUCMMOCTH, B TOM 4Yucjle TpsiMas ©  oOpaTHas
IPOMOPLUHUOHATBHOCTH.

AnreOpanyeckue BbIpPasKeHUSs

IIepemeHHbIE, YUCIOBOE 3HAYEHUE BBIPAKEHUS C IEPpEMEHHOMN. JlomycTUMBIE
3HAYEHUS NepeMeHHbIX. [IpeacTaBieHne 3aBUCUMOCTH MEXAY BETMUMHAMU B BUJIE
dbopmynbl. Beraucnenus no gpopmynam. [IpeodbpazoBanue OyKBEHHBIX BBIPAKEHUMH,
TOXXKJIGCTBEHHO pAaBHBIE BBIPAKCHHs, TpaBWIa MPEeoOpa3oBaHUS CyMM U
IPOU3BEICHU N, TPaBUJIa PACKPBITUS CKOOOK U MPUBEIEHUS MOJOOHBIX CllaraeMbIX.

CBoIICTBa CTENEHU C HATYPAJIBHBIM MOKA3aTEIIEM.

OnHowieHbl U MHOrowieHbl. CreneHs MHOrowieHa. ClioeHue, BhIUUTAHUE,
YMHOKE€HUE MHOTOWIEHOB. POPMYIIbl COKPAIIEHHOT O YMHOXKEHHUS: KBAJIPAaT CYMMBI
Y KBaJpat pazHoctu. @opmyiia pa3HOCTH KBaJIpaToB. PaszinoxkeHne MHOrOWIEHOB Ha
MHOUTENH.

YpaBHeHHUs] U HEPABEHCTBA

VYpaBHeHHEe, KOpPEHb YpaBHEHUS, MpaBWiia MpPeoOpa3oBaHUs ypaBHEHHS,
PaBHOCUJIBHOCTb YPABHEHUU.

JluHelHOEe ypaBHEHUE C OJHOM IMEPEMEHHOW, YHWCIO KOPHEH JIMHEWHOTO
YpaBHEHHS], pEIIEHUE JIMHEHHBIX ypaBHEHUN. COCTaBIIEHUE YPaBHEHU IO YCIOBUIO
3agauu. Penienre TeKCTOBBIX 3a/1a4 ¢ MOMOILbIO YPaBHEHUM.

JIuneliHoe ypaBHEHHE C JIByMsI TIEPEMEHHBIMU U €ro Tpaduk. CucreMa IBYX
JMHEWHBIX YPaBHEHU C JBYMs NEPEMEHHbIMU. PelieHue cucteM ypaBHEHUM
Croco0OM MoACTaHOBKU. [IpuMepsI peneHnst TEKCTOBBIX 3a4a4 C IIOMOIIBIO0 CUCTEM
YPaBHEHHM.

DOyHKIUU



Koopaunara Touku Ha npsimoid. HucnoBbie npoMexyTku. Paccrosinue mexny
JIBYMSI TOUKaMH KOOPAMHATHOU MPSMOH.

[IpssmoyronbHasi cuctema koopauHat, ocu OX u Oy. AGcuucca U opJuHaTa
TOYKHM Ha KOOPJAMHATHOM 1uiockocTu. [IpumMepsl rpadukoB, 3agaHHbIX (HOpMyIaMu.
Urenue rpadukoB peabHbIX 3aBUcUMOcTel. [lonstue pynkuun. I'paduk GpyHKIMH.
CaoiictBa pynkuuii. JIuneitnas ¢pynkuus, e€ rpaduk. ['paduk dyskiuu y = [X|.
I'paduueckoe penieHne TMHEHHBIX YpaBHEHUH U CUCTEM JIMHEWHBIX YPaBHECHUN.

8 KUIIACC

Yucia 1 BBIYMCICHUSA

KBagparueiii kopeHb u3 umcna. [loHsthe 00 uUppalnUOHATBLHOM YHCIIE.
JlecsTuuHble TPUOJIMKEHUST UpPALIMOHANIbHBIX uKcesl. CBONCTBA apu(METHIECKUX
KBaJpaTHBIX KOPHEN U UX MPUMEHEHUE K MPE0OPa30BAHUIO YHUCIOBBIX BhIpaKEHUN
Y BBIYUCIIEHUSM. [[eliCTBUTEIbHBIE YUCIIA.

CrteneHb C 1ebIM MOKa3aTeaeM H e€ cBoiicTBa. CTaHaapTHAs 3aMKUCh YUCTIA.

AnreOpandeckre BeIpaXeHUSAJTe0pandeckne BbIpakeHust

KBanpaTHblil TpEXusieH, pa3ioxkKeHUE KBAIPATHOTO TPEXUIEHA HA MHOXKHUTEH.

AnreOpandeckass apodb. OCHOBHOE CBOWMCTBO aireOpamdeckor apolwu.
Cnoxenue, BbIYUTAHUE, YMHOXEHHUE, JeleHUue anredpandeckux ApoOei.
PanonanbHbie BRIpOXKEHUS U UX peoOpa3oBaHue.

YpaBHEHUS Y HEPABEHCTBAY PABHEHHSI 1 HEPABEHCTBA

KBanpaTHoe ypaBHeHue, hopmysia KOpHEH KBaJIpaTHOro ypaBHeHus. Teopema
Buera. PemieHue ypaBHEHUN, CBOIAIIMXCA K JIMHEMHBIM H  KBaJpPaTHBIM.
[Ipocreiiine ApoOHO-palMOHAIbEHBIE YPAaBHEHUS.

I'paduueckas uHTepriperanusi ypaBHEHUN C JBYMS NEPEMEHHBIMU U CUCTEM
JMHEWHBIX ypaBHEHUW C JBYMs IIepeMEHHbIMH. lIpumepsl pemeHus cucreM
HEJTMHEWHBIX YPaBHEHUMN C IByMsI IEPEMEHHBIMU.

Pemenue TeKCTOBBIX 3a/1a4 anredOpandeckum CriocoOOM.

YuciioBble HEPABEHCTBA U UX CBOMCTBA. HepaBEeHCTBO ¢ OJTHON MEPEMEHHOM.
PaBHOCHIIBHOCTP HEpaBEHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOM IMEPEMEHHOM.
Cucrembl JINHENHBIX HEPABEHCTB C OJHOM MTEPEMEHHOM.

OyHKIMNPYHKIMH

[Tonsitue pynkimu. O61aCTh ONpeAeIeHUS U MHOKECTBO 3HaYEHUN (PYHKITUU.
CnocoOsbI 3a1anust QyHKIHIA.

I'padpux dysaxkmum. Urtenwe cpoiicTB pyHkmmu mo e€ rpaduky. [Ipumeps
rpadukoB GyHKIUN, OTPAKAIOMIUX PeaTbHbIE MPOIECCHI.



OYHKIIMY, OMNMHUCHIBAIOIIME TMPSMYI0O M OOpaTHYH MPONOPIHUOHATLHbBIC
3aBrcHMOCTH, uX rpaduk. OyHkumn Y = X2, y = X3, y = VX, y=|x|. [paduaeckoe
pEllIEHUE YPAaBHEHUM U CUCTEM YPABHECHUN.

9 KJIACC

Yucua 1 BBIYMCICHUSA

PannonanbHbie 4ymciia, uppaldoHaIbHbIE YKCIa, KOHEUHbIE U OECKOHEYHBIE
JecITUUHbIE ApoOu. MHOXKECTBO JEMUCTBUTENIbHBIX YUCEN, JCHCTBUTEIbHBIC YHCIIA
KaKk OECKOHEYHbIE [eCATUYHbIE IpoOH. B3auMMHO OFHO3HAYHOE COOTBETCTBHE
MEK1y MHO>KECTBOM JEMCTBUTEIBHBIX YHCEIT U KOOPAUHATHON MPAMOM.

CpaBHeHHE JI€MCTBUTENbHBIX 4HCeN, apUpMETUUYECKUe JIEUCTBUS C
JNEUCTBUTEIIbHBIMUA YHUCIIAMU.

Pa3mepbl OOBEKTOB OKpPYXAIOLIEr0 MHpA, UIMTEIBHOCTh IPOLIECCOB B
OKPY’KarOIIEM MHpE.

[TpubnmxéHHoe 3HAUEHUE BEIMYMHBI, TOYHOCTh NpuOImxkeHusi. OKpyrieHue
yucel. [Ipuknaka v oeHka pe3yabTaToOB BBIUUCICHUM.

YpaBHeHus] 1 HEPABEHCTBA

JIuneitnoe ypaBHeHue. Penienne ypaBHEHUH, CBOIAILIMXCS K JIMHEUHBIM.

KBagpaTHoe ypaBHeHue. PemieHne ypaBHEHUN, CBOASIIMXCS K KBaJApPAaTHBIM.
bukBanparnoe ypaBHeHue. [IpumMepsl pelieHus ypaBHEHUNW TPETbEU U YETBEPTOU
CTEIICHEW Pa3JI0KEHUEM HA MHOXKHUTEIIN.

Pemenue npoOHO-pallMOHATIBHBIX YpaBHEHM. PerieHue TEKCTOBBIX 3aaad
anredpanyecKuM METOIOM.

VYpaBHeHHE ¢ ABYMs MEPEMEHHBIMU M ero rpaduk. Pemienue cucrem aByX
JIMHEWHBIX YPaBHEHUH C IBYyMs IIEPEMEHHBIMU. PelieHne cucTeM IByX ypaBHEHUH,
OJIHO M3 KOTOpPBIX JIMHEHHOe, a Jpyroe — BTOpoil creneHu. ['paduueckas
VHTEPIIPETALHs] CUCTEMBI YPABHEHUH C IBYMS [IEPEMEHHBIMM.

Pemenue TeKCTOBBIX 3a/1a4 aNreOpandyeckuM CriocoOOM.

UucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienve JIMHENHBIX HEPABEHCTB C OJHOM IlepeMeHHOM. Pemienue cucrem
JMHEWHBIX HEPABEHCTB C OAHOW IepemMeHHOW. KBaapaTHble HepaBeHCTBaA.
I'padmyeckass uHTEpHpeTalyss HEPAaBEHCTB M CHCTEM HEPABEHCTB C JIBYMS
IIEPEMEHHBIMH.

OyHKIMUPYHKIUU

KBagpatnunas dynknusa, e€ rpaduk u cBoiictBa. [lapaboma, KoOpauHATHI
BEPIIMHBI TapadoIbl, 0Ch CAMMETPHUH 1TapadoIIbI.

Ipaduku Gyskmmit: ¥ = kx, y = kx + b, y = k/x, y =x3, y =X, y = x| , n ux
CBONCTBA.



UucnoBble  MOCHENOBATENIbBHOCTUUHMCIOBbIE  MOCACA0BATEJIbHOCTH M
nporpeccuu

[loHATHE YHCIIOBOM IOCIENOBATEIBHOCTH. 3aJaHHUE IOCIEI0BATEIBHOCTH
PEKYppPEHTHOHN (opMyioil 1 popMyIIoi N-ro wieHa.

Apudmernueckas U reomerpuueckas mnporpeccud. dopmynbl N-TO 4YiieHa
apu(PpMETUYECKON 1 TeOMETPUUECKON MPOrpecCcuil, CyMMbI IEPBBIX N YJICHOB.

N3o0pakeHne YIeHOB apu(PMETUYECKON U TEOMETPHUYECKOW Mporpeccuit
TOYKAMU HAa KOOPAWHATHOW IUIOCKOCTH. JIMHEWHBIN M AKCIIOHEHUMAIbHBIA POCT.
CI10XHBIE IPOLIEHTBI.



IINTAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA ITPOI'PAMMDBbI
YYEBHOI'O KYPCA <«AJITEBPA» HA YPOBHE OCHOBHOI'O
OBLIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHS MPOrpamMMbl y4eOHOro Kypca
«Anredpa» XapaKTepUu3yrTCs:

1) matpuoTHYecKoe BOCIMTAHHE:

IPOSBIICHHEM MHTEpeca K NPOLUIOMY M  HACTOSIIEMY POCCHICKOM
MaTEMaTUKH, LEHHOCTHBIM OTHOUIEHWEM K  JIOCTH)KEHHMSIM  POCCUHCKHX
MAaTE€MAaTUKOB U POCCUMCKOW MAaTeMaTU4YECKOW WIIKOJIbI, K HMCIOJIB30BAHUIO JTHUX
JOCTHKEHUU B IPYTUX HAyKaX U MPUKIAJAHBIX cepax;

2) rpaxIaHCKoOe M IyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBITIOJTHEHUIO O0S3aHHOCTEN I'pa)kIaHWHA U pealn3ali ero
OpaB, MPEJACTAaBIECHUEM O MaTEeMAaTHYECKUX OCHOBaX (PYHKUMOHUPOBAHMS
Pa3IMYHBIX CTPYKTYp, SIBIEHUH, MPOLEAYp TpakIaHCKOro odIecTBa (HampuMmep,
BbIOOPBI, ONPOCHI), TOTOBHOCTBIO K 00CYKJIEHUIO 3TUYECKUX MPOOJIEM, CBA3aHHbBIX
C NPAKTUYECKUM IPUMEHEHHUEM JIOCTH)KEHHII HAayKH, OCO3HAHMEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX NPUHIMUIIOB B IEATEIBHOCTH YUYEHOTO;

3) TpyaoBOE BOCIMTAHHUE:

YCTAHOBKOM Ha AakKTHBHOE Y4YaCcTHE€ B PpEIICHUU IPAKTUYECKUX 3aaad
MaTEMaTUYECKON HANpPaBJIEHHOCTH, OCO3HAHUEM BaXHOCTH MATEMAaTHYECKOIrO
o0pa30oBaHUs Ha MPOTSHKEHMHM BCEH KM3HM Il yCHEIHOM NpodeccHOHaTbHOM
NESITENbHOCTH M Pa3BUTHUEM HEOOXOAUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
OCTPOEHUEM MHAMBUIYaJIbHON TPAeKTOPUM 00pa30BaHUS U KU3HEHHBIX IUIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U 0OIIECTBEHHBIX OTPEOHOCTEIH;

4) 3cTeTMYeCKOE BOCTIMTAHME:

CHOCOOHOCTBKO K HOMOLMOHAJIBHOMY M  AICTETUYECKOMY BOCIPHUSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJlad, pEIICHUH, PacCyKIEHUH, YMEHHUIO BUIETbH
MaTEMAaTHYECKNE 3aKOHOMEPHOCTU B HCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NTO3HAHMSA:

OpUEHTalMell B JEATEIbHOCTM HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
OpeaCcCTaBlIeHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKa, MPUPOJIbI U
o0miecTBa, TMOHMMAaHUEM MaTEMaTHUYECKOM HAyKh Kak cQepbl 4YeT0BEUYEeCKOU
NEATEIBbHOCTH, ATANoOB €€ pa3sBUTHS M 3HAYUMOCTH I Pa3BUTHS LUBUJIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTHKH U MaT€MaTH4YeCKOM KYJIbTYpOH KakK CpEACTBOM
NO3HAHUS MHpA, OBJIAJEHUEM MPOCTEUINMMU HABBIKAMHU MCCIIE0BATEIbCKON
NEATEIbHOCTH;



6) ¢usuueckoe Bocnuranue, GopMHpPOBaHHME KYJIbTYPbl 310POBbS U
IMOLUMOHAJIBHOIO 0JIArONOJIY YU

FOTOBHOCTBIO MPUMEHATh MATEMAaTHYECKUE 3HAHWS B HHTEpPECax CBOETO
37I0POBbS, BEAEHUS  3J0pPOBOro  oOpa3za KU3HU  (3I0pOBOE€  MHUTAHUE,
cOalaHCUPOBAHHBIM pPEXUM 3aHATUM M OTIbIXa, peryispHas ¢usndeckas
AKTUBHOCTb), CQOPMHUPOBAHHOCTHIO HaBbIKA PedIeKCHH, TPU3HAHUEM CBOETO IpaBa
Ha OIMHMOKY M TaKOT'0 )K€ IpaBa JAPYroro 4ej0BeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpHMEHTAIIMEN HAa MPUMEHEHUE MAaTEMATUYECKUX 3HAHUH ISl PEIICHUs 3a/1a4 B
00J1aCTH COXPAaHHOCTH OKPYKAOIIEH Cpelibl, IUIaHUPOBAHUS IMOCTYIIKOB M OLICHKH
UX BO3MOJKHBIX IOCIICJCTBHI SISl OKPYXKAIOIICH Cpebl, OCOZHAHUEM TJI00ATIBLHOTO
XapakTepa SKOJOTMUYECKUX TTPOOJIeM U IMyTel UX PEIICHUs;

8) ajanTanus K M3MEHAWIIMMCS YCJIOBHAM COLMAJIBLHOM M NMPHUPOAHOM
cpenbl:

FOTOBHOCTBIO K JECHUCTBUSIM B YCIIOBUSIX HEONPEAEIEHHOCTH, IOBBILICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH YE€PE3 MPAKTUUYECKYIO AEATEIbHOCTh, B TOM YHCIIE
YMEHUE YYUTHCS Yy JPYTrux JIOJIeH, MpUoOpeTaTh B COBMECTHOM AESATEIbHOCTU
HOBBIC 3HAHUS, HABBIKA U KOMIIETEHIIMU U3 OMBITA IPYTHUX;

HEOOXOAUMOCThI0 B ()OPMUPOBAaHWM HOBBIX 3HAHW, B TOM YHCIIE
dbopMyIUpoOBaTh UJEH, MOHATHS, TUTIOTE3bl 00 0OBEKTAX U SBJICHUSIX, B TOM YHUCIIE
paHee HEW3BECTHBIX, OCO3HaBaTh JeMUIIMTBI COOCTBEHHBIX 3HAHUH U
KOMIIETEHTHOCTEH, TNIAHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYyaIllMI0, BOCHPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIONIUN KOHTPMEp, KOPPEKTHUPOBATH
NpUHUMAEeMbIC pelleHnus W JAeHCTBUS, (OpMYJIHUPOBATH U OIEHWBATh PHUCKU U
MOCJICICTBUSA, (POPMHUPOBATH OIIBIT.

METANPEAMETHBIE PE3YJIBTATbBI

Io3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIe [1eiiCTBUSA

ba3oBble 1ornueckue AecTBUS:

e BBIABIIATh U XapaKTEPU30BATh CYIIICCTBEHHBIC NMPU3HAKH MaTEMaTHICCKUX
OOBEKTOB, TOHATHHA, OTHOIICHUH MEXIy IMOHATHIMH, (OPMYIUPOBATH
ONpPECIICHUS]  TOHSATUW, YCTAHABIMBATh CYIIECTBEHHBIH  MPU3HAK
Kiaccu(UKaIy, OCHOBAaHUA s OOOOIICHWS W CpPaBHEHUS, KPUTEPHUH
MIPOBOJIUMOTO aHAJIM3a;

e BOCIpUHUMATh, (OPMYIUPOBATH U  TPeoOpa3OBBIBATH  CYKICHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CIWHWYHBIC, YACTHBIE W OOIIHE,
YCIIOBHEIE;



BBISBIISAITH ~ MaTeMaTHYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
NpOTUBOpEYHsT B (aKkTax, JAHHBIX, HAONIOJACHUSAX W YTBEPKICHUSX,
npenjaraTh KPUTEPUU JIJISl BBISIBJICHHS 3aKOHOMEPHOCTEHN U IPOTUBOPEUHIA;
JIeNaTh BBIBOABI C WCIIOJIE30BAHUEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX U
WHAYKTUBHBIX YMO3aKIIFOUCHHH, YMO3aKIIFOUCHHUH 110 aHAJIOTHH;
pa30upaTh JI0Ka3aTebCTBA MATEMATHUECKUX YTBEPXKIECHUHN (TIPSMbIEC U OT
MPOTHUBHOI0), MPOBOJUTH CAMOCTOATEIHLHO HECJIOXKHBIE JOKA3aTeIhCTBA
MaTeMaTHYeCKUX (PaKTOB, BBICTPAWBATh aAPTYMEHTAIIUIO, TPUBOIHTH
MIPUMEPHI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BBIOMpATh CMOCO0 pelieHuss y4yeOHOW 3amauu (CpaBHUBATH HECKOJBKO
BApUAHTOB peEIIeHUs, BBIOMpATh HaWbOOIEe MOAXOASAIIHN ¢ y4ETOM
CaMOCTOSITCIILHO BBIJICJICHHBIX KPUTEPHER).

Ba3oBble ucciiegoBarejabcKye 1eMCTBHUSA .

MCIOJIb30BaTh BOMPOCKHI KaK MCCJENOBATEIbCKUM MHCTPYMEHT MO3HAHMS,
dbopMyIMpoBaTh BOMPOCH], (UKCUPYIONIHE MPOTUBOpPEUUE, MpoOIemMy,
CaMOCTOSITEJILHO yCTaHABJIMBaTh HCKOMOE U JaHHOE, (HOpMUPOBATH
TUIOTE3Y, apTYMEHTUPOBATH CBOIO TO3UIMIO, MHEHUE;

MPOBOJUTH IO CaMOCTOSITEIbHO COCTABJICHHOMY IUIaHY HECJIOMXKHBIM
AKCHEPUMEHT, HEOOIBIIIOE UCCIEOBAHNE MO YCTAHOBICHUIO OCOOEHHOCTEN
MaTeMaTH4YECKOro 00BhEKTa, 3aBUCUMOCTEN 00BEKTOB MEXTY COOOI;
CaMOCTOSITEIBHO (POpMYyITUPOBATH 00OOIIEHUS U BBIBOJIBI 1O pe3yJbTaTaM
MPOBENEHHOTO HAOJIOJCHUS, MCCIENOBAHMS, OLIEHUBATH JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BEIBOJOB U 000OIIEHUIA;

MIPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE TIPOIECCa, a TaKKe BBIIBUTAThH
MIPETOIO0XKEHHUS O €r0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

PabGora ¢ undopmanmei:

BBISIBJISITh HEJOCTATOYHOCTh M H30BITOYHOCTH HH(OpMALUM, JTAHHBIX,
HEOOXOIUMBIX JJIs PEIICHUS 3a]a4H;

BbIOMpaTh, aHAJIN3UPOBAaTh, CUCTEMATU3UPOBaTh WU HMHTEPIPETUPOBATH
UH(POPMAIUIO PA3IMYHBIX BUAOB U (POPM IMPEICTaBICHHUS;

BbIOMpaTh (OpMy TMpeACTaBICHHS HH(DOpMAUUMU U WLIIOCTPUPOBATH
pellaemMble 3aJaud CXE€MaMH, JuarpaMmamH, WHOW TIpadukod M uX
KOMOHMHAIIUSIMU,

OLIEHUBATh HAAEKHOCTh WHGOPMALMU MO KPUTEPUSM, MPEAJIOKEHHBIM
YUHUTETEM WIH CPOPMYIMPOBAHHBIM CAMOCTOSATENBHO.

KomMMyHHMKaTHBHBIEC YHHMBeEpPCaJbHbIe Y4eOHbIC JCHCTBHSA:

BOCIIPHUHUMATH U (POPMYIUPOBATH CYKIEHUS B COOTBETCTBHH C YCIOBUSAMHU
U MeJIIMH OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPaXaTh CBOIO TOUKY 3PECHHUS



B YCTHBIX U MUCBMEHHBIX TEKCTaX, JIaBaTh MOSCHEHUS MO0 XOIYy PEIICHUS
3aJlayu, KOMMEHTUPOBATH MOJYyYE€HHBIN Pe3yIbTaT;

e B X0J€ 00CYXKIEHUs 3a7aBaTh BOMPOCHI IO CYIIECTBY OOCYKIaeMON TEMBI,
npo0JIeMbl, perIaeMoil 3a1a4u, BbICKa3bIBaTh UEH, HAIICJICHHbIE HA MTOUCK
pElIeHUs], COIMOCTaBJISITh CBOU CYXJCHUS C CYXICHUSIMHU JPYTrUX
YYaCTHUKOB JHAJIOra, OOHApYXWBATh PAa3IMuM€ W CXOJCTBO IMO3UIIMH, B
KOPPEKTHOU popme hopMyIUpOBaTh Pa3HOTIIACHS, CBOU BO3PAKEHUS;

e TMPEACTABIATh  PE3YNbTAThl  pEIICHHs  3aJayd,  IKCIIEPUMEHTA,
UCCJIeIOBaHUs, MPOEKTA, CAMOCTOSTENBHO BHIOUPATh (POPMAT BHICTYIUICHUS
¢ y4€ToM 3aja4 MPE3eHTAIUU U OCOOEHHOCTEN ayJUTOPHUH;

e TMOHHMMATh U UCIOJIb30BATh MPEUMYILECTBA KOMAHAHON 1 WHIUBUAYAIbHOM
paboTHI MPHU pPElICHUN YUEOHBIX MaTEMAaTHYECKUX 3a/1a4;

e TMPUHUMATH LI€Jb COBMECTHOM NI€ATEIBbHOCTH, TUIAHUPOBATh OPraHU3aLIUIO
COBMECTHOM paloThl, pachpenensTb BUAb paldoT, JIOroBapuUBaThHCH,
00CYXXIIaTh TPOIECC W PE3YIbTAT pabOThI, 0000IATh MHEHHS HECKOIbKUX
JIIO/ICH;

e yYacTBOBaTh B TpymnmoBbIX ¢opmax paboTel (0OCyXkaeHus, OOMEH
MHEHUSMH, MO3TOBBIC IITYPMBI M IPYTHE), BHIOIHITH CBOIO 4aCTh PaOOThHI
U KOOPJWHHUPOBATH CBOM JEHUCTBUSI C JPYTMMHM 4YiI€HAMU KOMaHJbI,
OLICHMBATh KA4ECTBO CBOETO BKJIaJla B OOLIUNA MPOAYKT IO KPUTEPUSIM,
c(hOpMYIMPOBAHHBIM YUYaCTHUKAMU B3aUMOJICHCTBHUS.

PeryjsiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE J1eiicTBUSA
Camoopranusanus:

e CaMOCTOSITEJIbHO COCTaBJIATH IUIAH, aJITOPUTM PEIICHMs 3aJauu (WU €ro
4acTh), BIOUpaATh COCO0 pelieHus ¢ y4€TOM HMEIOIIUXCA PECYPCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAaTh W KOPPEKTHPOBATH
BapHAaHThI PEICHU ¢ y4€TOM HOBOM MH(pOpMaLIUH.

CaMOKOHTPOJIb, SMOLUMOHAJILHbI NHTEJJIEKT:

e BIIQJIETh CIOCOOAMM CAaMOTIPOBEPKU, CAMOKOHTPOJIS MPOIEcca U pe3ysIbTaTa
pELIeHHs] MAaTEMaTHYECKOM 3aa4H;

e TMPEIBUACTH TPYAHOCTH, KOTOPHIE MOT'YT BOSHUKHYTb IIPU PEIICHUU 3aa4H,
BHOCUTH KOPPEKTUBBI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSTENLCTB,
HaWJEHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

e OLICHMBATh COOTBETCTBUE PE3YJIbTaTa JEATEIbHOCTU MOCTABICHHOM LIENH U
YCJIOBUSIM, OOBSCHSTh NMPUYUHBI JOCTHKEHUS WIM HEJOCTHKEHUS IIEIH,
HAXOJUTh OIIKUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJIBTATDI



K xoniy oOyuenus B 7 kJacce oOOydYarolmuics TMOJIYYUT CIEIYIOIINE
IIPEAMETHBIE PE3YIbTATHI:

Yuciaa v BEIYMCICHUS

BoinonusATh, coueras yYCTHbIe W NHChbMEHHbIE MPUEMBI, apudmeTnyeckue
JENUCTBUS C pallMOHAILHBIMU YUCJIAMHU.

Haxonute 3Ha4YeHWS YUCIOBBIX BBIPAKEHUM, MPUMEHATH Pa3HOOOpa3HbIE
CIOCOOBI ¥ MPUEMBI BBIYUCIICHUS 3HAYCHUH JPOOHBIX BBIPAKEHUU, COIEPKAITUX
OOBIKHOBEHHBIE U JECATUYHBIE APOOH.

[lepexoauTh oT onHON (HhOPMBI 3alUCH 4YKcen K Apyrod (mpeoOdpa3oBbIBaTh
JECATUIHYIO P00 B OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B IECATUYHYIO, B YACTHOCTHU
B OCCKOHCUHYIO JICCATUYHYIO TPOOB).

CpaBHUBATH U YIOPSOUYMBATH PAIMOHAIIBHBIC YUCIIA.

Okpyradars yucna.

BbINOAHATS NPUKUIIKY U OLEHKY PE3YJIbTaTa BHIUUCICHU M, OLIEHKY 3HaUYCHUI
YUCJIOBBIX BbIpAXKEHUW. BBIMOMHATH AEHCTBUS CO CTENMEHSIMU C HATypajJbHBIMU
MOKa3aTeISIMH.

[IprMeHATh NPU3HAKK IETUMOCTH, PA3JIOKEHNE HA MHOKHUTEIIN HATYPAJIbHBIX
yucen.

Pemiath mpakTUKO-OPUEHTUPOBAHHBIE 3aJ]a4M, CBSI3aHHBIE C OTHOIIEHUEM
BEJIMYUH, MPONOPLUUOHATIBHOCTHIO BEJIIMYMH, TMPOIEHTAMH, HWHTEPIPETUPOBAThH
pe3yabTaThl PEUICHHs 3a7ad ¢ y4€TOM OTPAaHUYEHHM, CBSI3aHHBIX CO CBOWCTBAMHU
paccMaTpUBaEMbIX 0ObEKTOB.

AuredpanvecKkue BbIPaKeHUsI

Hcnonws3oBaTh anredbpanyeckyro TEPMUHOJIIOTHIO U CUMBOJIMKY, IPUMEHSATH €€
B IIPOLIECCE OCBOCHUS yUeOHOT0 MaTepHalia.

Haxonute 3HaueHUs: OYKBEHHBIX BBIPQKCHHM TPH 3aJIaHHBIX 3HAYEHUSX
MIEPEMEHHBIX.

BrinonuaTe npeodpa3zoBaHus 11E710T0 BEIPaXKEHUSI B MHOTOWICH MPUBEICHUEM
MOJIOOHBIX CJIaraeMbIX, PACKPHITHEM CKOOOK.

BbINoOAHAT yMHOXKEHHE OJIHOWIEHA HAa MHOTOYJIEH M MHOrOWieHa Ha
MHOT'OYJIEH, TPUMEHATH (POPMYJIbI KBaJpaTa CyMMbI M KBaJIpaTa pa3HOCTH.

OcCymiecTBIATh Pa3IOKEHUE MHOTOWICHOB HA MHOMKHUTEIHW C IOMOIIBIO
BBIHECEHUS 32 CKOOKHU O0IIeT0 MHOKUTEISI, TPYIITUPOBKH ClIaraeMbIX, IPUMEHEHUS
dbopMynT COKpanEHHOTO YMHOKEHUS.

[IpumensTh peoOpa3oBaHUs MHOTOWICHOB JIJIsl PEIICHUS PA3IUYHBIX 3a/1a4
U3 MaTEMaTHUKHU, CMEXHBIX IPEIMETOB, U3 PEATbHON MTPAKTHUKHU.

Hcnonp3oBaTh CBOMCTBA CTENEHEM C HATYPAJIbHBIMU IIOKA3aTEISIMM IS
npeoOpa3oBaHUs BBIPAKCHHIM.

YpaBHeHUs] U HEPABEHCTBA



Pemars nuHENHBIE ypaBHEHHS C OHHOM IIEPEMEHHOW, MPUMEHSS MpaBUia
nepexo/ia OT UCXOJHOrO YPaBHEHUS! K PaBHOCUIBHOMY emy. IIpoBepsTh, sBisgeTcs
JIX YMCJIO KOPHEM YPaBHEHMUS.

[IpumensaTh rpaduueckre METO bl IPU PELICHUH JIMHEUHBIX YPaBHEHUI U HX
CUCTEM.

[TogOupaTe npuMepsl Map 4YUCEN, SBIAIONIMXCA PEIICHUEM JIMHEHHOTrO
YPaBHEHUS C ABYMs IEPEMEHHBIMU.

CtpouTh B KOOPAMHATHOM TNIOCKOCTH IpaUK JMHEHHOTO YPAaBHEHUS C IBYMS
epeMEHHBIMH, MOJIb3YSICh TpaUKOM, MPUBOAUTH IPUMEPHI PELICHUSI YPABHEHUSI.

Pemate cucremsl 1ByX JIMHEWHBIX YPAaBHEHUH C ABYMsI IIEPEMEHHBIMU, B TOM
qucIie Tpa@uIecKu.

CocraBnsaTe M pemiaTh JIMHEHHOE YPAaBHEHUE WA CUCTEMY JIMHEHMHBIX
YPAaBHEHHI 110 YCIOBUIO 3aJa4H, HHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM
3a/1a4M MOJTYyYECHHBIN pe3yJIbTar.

DOyHKUNHA

N300paxath Ha KOOPAMHATHOW MPSAMOI TOYKH, COOTBETCTBYIOIIME 33JaHHBIM
KOOpJAMHATaM, Jy4d, OTPE3KU, MHTEPBAJIbl, 3alIMCHIBATh YUCIOBBIE IPOMEKYTKH Ha
anredpandecKkoM Si3bIKe.

OTmeuaTs B KOOPAMHATHOW IUIOCKOCTH TOYKH IO 33JaHHBIM KOOpPIAMHATAM,
CTpOUTh Ipaduky TUHEHHBIX GyHKUHUNA. CTpouTh rpaduk GyHKIUHU Y = |X|.

OnuceiBaTh € MOMOIIBIO (YHKIMUNA W3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMYMHAMU: CKOpPOCTb, BPEMSA, pPACCTOSHME, I1I€HA, KOJIMYECTBO, CTOMMOCTS,
IPOU3BOJUTEIBHOCTD, BPEMsl, 00bEM paOOTBHI.

Haxonute 3HaueHne QyHKIMH MO 3HAYECHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuid cnocod MpeACTaBICHHUS W aHalu3a WHGOpMaIUH,
U3BJIEKaTh U UHTEPIPETUPOBATH UHPOPMALIMIO U3 TPAPUKOB PEATBHBIX MPOLIECCOB
Y 3aBUCHMOCTEM.

K koHmy oOyuenus B 8 kJiacce OOyYaromMiiCs TMOJYYHUT CICAYIOIINE
IIPEAMETHBIE PE3YIIbTATHI:

Yucia 1 BHIYMCICHUA

Hcnonp30BaTh HaydajgbHBIE MPEIACTABICHHUS O MHOXKECTBE JIEHCTBUTEIBHBIX
YuCell JUIsl CPAaBHEHUS, OKPYTJIEHUSI U BbIUUCIECHUMN, N300paxaTh JAEHUCTBUTEIbHbBIC
yycia TOYKaMy Ha KOOPAUHATHOW MPSIMOM.

[IpumenaTs mnoHsATHE apU(PMETHUYECKOro KBaJpPAaTHOTO KOPHs, HAaXOAWUTHb
KBaJIpaTHbIE KOPHHU, UCHOJIb3Ysl MPU HEOOXOAMMOCTU KaJIbKYJATOP, BBINOIHATH
npeoOpa3oBaHusl BBIPAKEHUM, COJEpKAIIUX KBAJApPATHbIE KOPHHU, HCIONb3Ys
CBOMCTBA KOPHEMN.

Hcnonp30BaTh 3amucu OOJIBIIUX W MaJbIX YHCEN C MOMOIIBIO JECATHUHBIX
npoOeii u crenexeit uucia 10.



AuredOpanyeckue BbIPaKEHUS

[IpumeHATr NOHATHE CTENEHW C LEIbIM  II0KA3aTelleM, BBIIOJIHATH
npeoOpa3oBaHus BEIPAKEHUM, COACPIKAIINX CTEIIEHHU C IEIBIM IMOKa3aTeIeM.

BbINoaHATH TOXKAECTBEHHBIE MPEOOPA30BAHUS PAIMOHATBHBIX BBIPAKEHUMN HA
OCHOBE TIpaBUJI JEHCTBUI HaJ MHOTOYWICHAMHU U alreOpandecKUMM APOOsSIMH.

PacknanpiBaTh KBaIpaTHbIM TPEXUWICH HA MHOKUTEIIH.

[TpumensaTh mpeobpa3oBaHus BRIPAKCHUM I PEIICHUST Pa3IMIHBIX 3a7a4 U3
MAaTeMaTHUKH, CMEXKHBIX TPEAMETOB, U3 PEATbHOMN MTPAKTUKHU.

YpaBHeHUs] U HEPABEHCTBA

Pematp nuHENHBbIE, KBaJpaTHbIE YPAaBHEHHS W PALHUOHAIbHBIC YPAaBHEHUS,
CBOJAIIMECA K HUM, CUCTEMBI IBYX YPABHEHUH C JIByMSI IEPEMEHHBIMHU.

[IpoBoauTh MpOCTENUIINE UCCIIENOBAHNUS YPAaBHEHUW U CUCTEM yYpaBHEHUH, B
TOM YHUCJE C MIPUMEHEHUEM rpaduuecKuX MpecTaBieHuid (yCTaHaBlIMBaTh, UMEET
JM ypaBHEHUE WIM CUCTEMA YPABHEHUM DPEUICHHUs, €CJIIM UMEET, TO CKOJbKO, U
nmpoyee).

[lepexonuth OT cioBecHOU (HOPMYIHMPOBKU 3ajauu K €€ anredpanyeckoi
MOJEIM C IIOMOLIBK) COCTAaBJICHUS YPAaBHEHUS WJIM CHUCTEMBl YpPaBHEHWUI,
VHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4YU MOJTYYEHHBIN PE3yJIbTAaT.

[IprmMeHATh CBOKMCTBA YMCIOBBIX HEPABEHCTB I CPABHEHUSI, OLICHKH, PEIIATh
JMHEHHbIC HEPABEHCTBA C OJTHOM NIEPEMEHHON U UX CUCTEMBI, 1aBaTh rpayuuecKyto
WUTIOCTPALMIO MHOYKECTBA PELICHUN HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKUNHA

[ToHumath ¥ UCHONB30BaTh (PYHKIIMOHAJIbHBIE MOHSITUS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKUE OOO3HAUCHMS), OMNpEAeisaTh 3HAUYCHHE (PYHKIMH IO 3HAYECHUIO
aprymeHTa, orpeieNaTh CBOMCTBA PYHKIUU 0 €€ rpaduKy.

Crtpoutsb rpaduku deMeHTapHBIX QYHKIIUNA BH/IA:

y=k/x, y=x2,y=x3,y = |X|, y = VX, omuchIBaTh CBOIiCTBA YHCIOBOM (QYHKIMH
1o e¢ rpaduky.

K xoHiy obyuenus B 9 kJjacce o0Oy4arouuics TMOMYYUT ClEAYIOLINE
MIPEAMETHBIE PE3YIIbTATHI:

Yucia 1 BIYMCICHUSA

CpaBHUBATH U yNOPSAA0YMBATH PALIMOHAJIBHBIE U HPPALMOHAIBHBIE YUCIIA.

Brinonusts apudmMernyeckue JeiMCTBUS C palliOHAIBHBIMU YUCIIAMHU, COYETast
YCTHBIE W TNACHbMEHHBIE MPUEMBI, BBIIIOIHATH BBIUHUCIECHUS C UPPALUOHAIBHBIMU
YUCIIAMU.

Haxonuts 3HaueHUs CTENEHEN C LEJIBIMU MOKA3aTEIsIMU U KOPHEHN, BBIYUCIIATh
3HAYEHHUS YUCIIOBBIX BBIPAKCHUM.

OKpyrJisiTh  I€UCTBUTEIBHBIE YHWCIIA, BBINOIHATH MPUKUAKY pe3yjbTara
BBIYMCIICHUH, OLICHKY YUCJIOBBIX BBIPAKCHUMU.



YpaBHeHUsSI U HEPABEHCTBA

Pemarte nMHENHbIE U KBaJIpaTHBIE YPABHEHHUSI, YPABHEHHU S, CBOASIIMECS K HUM,
npocTeiiue 1poOHO-palMoHaIbHbIE YPAaBHEHUS.

Pemrate cucrembl NByX JIMHEWHBIX YPAaBHEHUM C ABYMS INEPEMEHHBIMU U
CUCTEMBI IBYX YPAaBHEHUH, B KOTOPBIX OJHO YPABHEHUE HE SIBIISIETCS JTUHEHHBIM.

Pemate TekcTOBBIE 3amauM  anreOpaMvyeckuM CHocoOOM € MOMOIIBIO
COCTaBJICHUs YPABHEHUS WJIM CUCTEMBI IBYX YPABHEHUMU C IBYMs IEPEMEHHBIMU.

[IpoBOoauTE MpoCTENIINE UCCIEIOBAHUS YPABHEHUM U CUCTEM YpPAaBHEHWH, B
TOM YHUCJE C MPUMEHEHUEM rpaduyecKuX NpecTaBieHuid (yCTaHaBIMBaTh, UMEET
JY YpaBHEHHE WM CHUCTEMAa YPAaBHEHUM PEILICHMs, €CIIM UMEET, TO CKOJBKO, U
npoyee).

PemaTte nuHelHbIE HEpPAaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, HM300paxarhb
pElIcHUEe HEPAaBEHCTB HAa YMCIIOBOM IIPSIMOM, 3aIlMCHIBATh PEIICHHE C IOMOLIBIO
CHUMBOJIOB.

Pemarb  cucTeMbl  JIMHEHMHBIX  HEPABEHCTB, CHUCTEMBI  HEPABEHCTB,
BKJIIOYAIOIIME KBaJpaTHOE HEPABEHCTBO, HW300paXkaTb pPEUIEHUE CHUCTEMBI
HEPABEHCTB Ha YKMCIIOBOM NPSMOM, 3aIMCHIBATH PEIICHUE C IIOMOIBI) CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IIPU PELICHUHN PA3JIMYHBIX 3a1a4.

DOyHKINHA

PacnioznaBate (yHKIMM U3y4eHHBIX BHIOB. [loka3piBaTh CcxeMaTHYECKU

pacIoiokeHNe Ha KOOPAMHATHON TTOCKOCTH TpadukoB GyHKIM Buga: y = KX, y =
kx +b,y=k/Ix,y=ax2+bx+c,y=x3,y= VX, Y = [X|, B 3aBUCHIMOCTH OT 3HAYCHHIA
KO3 PUIIMEHTOB, ONUCHIBATh CBOWCTBA (DYHKITUI.

Crpouth u u300pakaTh CXeMaTHYECKH TpaduKH KBAJAPATUIHBIX (DYHKIUH,
OMUCHIBATh CBOMCTBA KBAJIPATUYHBIX (PYHKIIUM MO UX TrpaduKam.

Pacno3naBaTh kBagpaTuyHyro QyHKIMIO 110 (GOpMyJie, TPUBOIUTH MPUMEPHI
KBaIpaTUYHBIX (YHKIUNA U3 peaTbHOU KU3HU, PU3UKHU, TEOMETPUH.

Yucii0BbIe MOCEA0BATEIbHOCTH U MPOrPecCuH

Pacno3naBaTh apupMeTHUECKYIO0 U T€OMETPUUECKYIO IPOTPECCUU NP PA3HBIX
crocobax 3a7aHusl.

BbIMONHATS  BBIYMCIEHHST C  HCHOJNb30BaHMEM (oOpMya N-TO  4jieHa
apu(PpMETHIECKON ¥ TeOMETPUIECKON MPOTrPECCUil, CYMMBI TIEPBBIX N YJICHOB.

N300paxarh 4Yi€Hbl IOCIEI0BATEIBHOCTH TOYKAMU HA KOOPJAMHATHON
IJIOCKOCTH.

Pematy 3amaum, CBsI3aHHBIE C YUCJIOBBIMHU MOCIEI0BATEIbHOCTSAMHU, B TOM
qrclie 33Ja4d U3 PeaNbHOM JKM3HM (C MCIIOJIb30BAHUEM KaJbKYJIATOpPa, IUPPOBHIX
TEXHOJIOTHI).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KosanyecTBo yacos JJIeKTPOHHbIE
HanmMeHoBaHHe pa3iesioB U TeEM ungpoBbie
Ne n/m P Konrpoabubie | IlpakTuyeckue (idpp )
NMPOrpamMMblI Bcero o0pa3oBaTe/bHbIE
padoTsI padoTsbI
pecypchbl
1 Yucna u BelunciieHus. PalimonanbHbie o5 1 but6mmoreka [IOK
qucia https://m.edsoo.ru/7f415b90
but6mmoreka [IOK
2 AJIrCOPaHHeCKHe BHIpakCHIA 27 L https://m.edso0.ru/7f415b90
but6mmoreka [JOK
3 Y paBHEHHS 1 HEPABCHCTRA 20 L https://m.edso0.ru/7f415b90
but6mmoreka [IOK
4 K . D 24 1
OOPAHHATSL H IPagHKH. DyHKLHH https://m.eds00.ru/7415b90
bub6mmoreka [IOK
5 Tostopenue u 0bodmenne 6 L https://m.edso0.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 102 5 0
I[TPOI'PAMME



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

8 KIIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3/iesioB U TeM undposbie
Ne ni/m P Konrpoabusie | IIpakTHyeckue (mupp )
NPOrpamMmsblI Bcero o0pa3oBaTe/ibHbIE
padoTbI padoThI
pecypchbl
but6mmoreka [IOK
1 Uucna u Beruncnenus. KpagparHeie KOpHU 15 https://m.edsoo.ru/7f417af8
9 Uucna u Beruncienus. CTeneHp ¢ 1eJIbIM 7 but6mmoreka [IOK
IoKa3aTesieM https://m.edsoo.ru/7f417af8
3 Anredpanyeckre BbIpaKeHUs. 5 1 bubnuoreka [IOK
KBanpaTHblii TpéxusneH https://m.edsoo.ru/7f417af8
4 AnreOpanyeckue BhIpaKCHUS. 15 1 bu6mmoreka [JOK
Anrebpanyeckast 1po0b https://m.edsoo.ru/7f417af8
5 YpaBHeHusa u HepaBeHCTBA. KBaipaTHbie 15 1 bu6muoreka [IOK
yYpaBHEHUSA https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHCTBA. CHCTEMBI 13 bu6nmoreka [IOK
YpaBHEHUI https://m.edsoo.ru/7f417af8
bubmmoreka [IOK
7 .H 12 1
VYpaBuenus u HepaBeHcTBa. HepaBeHcTBa https://m.edsoo.ru/7f417af8
but6mmoreka [IOK
8 PyHKuKH. OCHOBHBIC MOHATHS > https://m.edsoo.ru/7f417af8
Bu6moreka [JOK
) 4
o yHiUAH. HHCIOBLIE byHKIpH o https://m.edsoo.ru/7f417af8
but6mmoreka [IOK
10 Tosropere u 0bobmenme 6 2 https://m.edsoo0.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 102 6 0

[TPOTPAMME



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

9 KJIACC

KoanuectBo yacos JJIeKTPOHHbIE
HanmeHoBaHMe pa3/iesioB U TeM ungpoBbie
Ne ni/m P Konrpoabusie | IIpakTHyeckue (mupp )
NMporpaMMmbl Bcero o0pa3oBaTe/ibHbIE
padoThbI padoThI
pecypchbl
1 Uwucna u BerauciaeHus. JleiicTBUTEIbHBIC 9 bubmuorexa [JOK
qyucia https://m.edso0.ru/7f419d08
9 YpaBHEHUS U HEPABEHCTBA. Y PABHEHUS C 14 1 bubnuotexa [JOK
OJHOM IEpEMEHHOI https://m.edsoo.ru/7f419d08
3 VYpaBHenus u HepaBeHCTBA. CHUCTEMBI 14 1 bu6mmoreka [IOK
YpaBHEHUH https://m.edso0.ru/7f419d08
but6mmoreka [IOK
4 VYpaBHeHus u HepaBeHCcTBa. HepaBeHCTBa 16 1 htts://m.edsoo.ru/7f419d08
bu6mmoreka [IOK
> Dy 16 1 https://m.edso0.ru/7f419d08
but6mmoreka [IOK
6 YucII0BBIE ITOCIIEN0BATEILHOCTH 15 1 htts://m.edsoo.ru/7f419d08
7 [ToBTOpeHme, 006001IeHNE, CHCTEMAaTH3aIINS 18 1 but6mmoreka [IOK
3HAHUU https://m.edso0.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 102 6 0



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




HNOYPOYHOE IINIAHUPOBAHHUE

7 KIIACC
Kosaun4vecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudpossbie
Tema ypoka KonTtpoabubie | IlpakTHueckue
n/n Bcero u3yuyeHusi | oOpa3oBaTeibHbIE
padoTsbI padoThbI
pecypchbl
1 [loHsiTHE PAaLIMOHATILHOTO YHCIIA 1
5 ApupmMernueckue I1eHUCTBUS C 1
parMoHaIbHBIMU YHCTIAMHU
3 ApupmeTrnueckue 1eHCTBUA C 1
paloHaIbHBIMU YHCTIAMHU
4 ApudmeTrueckue JeHCTBUS C 1
paroHaIbHBIMU YHCTIAMHU
5 ApudmeTrueckne TeHCTBUS C 1
paloHaIbHBIMU YUCTIAMU
5 ApudmeTrueckue JeHUCTBUS C 1
paroHaIbHBIMU YHCTIAMHU
7 CpaBHeHHe, yIOpsA0YMBaHIE 1
paloHaIbHBIX YUCE
8 CpaBHeHue, ynops0uuBaHUE 1
paIoOHaIbHBIX YUCE
9 CpaBHeHHe, ynopsi0uBaHUe 1
paloHaIbHBIX YUCE
10 CremneHb ¢ HATYpaJIbHBIM 1 bu6muoreka [IOK
rokKasareyuem https://m.edsoo.ru/7f4211de
1 CrerneHb ¢ HaTYpaJIbHBIM 1 bu6mmoreka [IOK
II0Ka3aTeseM https://m.edso0.ru/7f421382



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

12

CreneHb ¢ HaTypaJIbHBIM
MoKa3aTejaemM

bu6mmoreka [IOK
https://m.edsoo.ru/7f42154e

13

CreneHb ¢ HaTypaJbHBIM
II0Ka3aTeaeM

but6mmoreka [IOK
https://m.edsoo.ru/7f4218be

14

CreneHb ¢ HaTypalbHBIM
HIOKa3aTesieM

15

Pemenrie oCHOBHBIX 3a/1a4y Ha
JpoOH, TIPOLICHTHI U3 PeaTbHOU
NPaKTUKA

16

Pemmenue oCHOBHBIX 3a/1a4 Ha
JpoOu, MPOLIEHTHI U3 PeabHOM
MPaKTUKHU

17

Pentenne ocHOBHBIX 3a7a4 Ha
Jpo0u, MPOLIEHTHI U3 peabHOMN
MPaKTUKHU

18

Pemenne ocHOBHBIX 33134 Ha
JpoOu, MPOLIEHTHI U3 peabHOMN
MPaKTUKA

19

HpI/ISHaKI/I ACIIMMOCTH, PA3JIOKCHUSA
Ha MHOXXHWTCJIN HATYPAJIBbHBIX YHUCCII

20

HpI/I3HaKI/I ACIIMMOCTH, PA3JIOKCHUSA
Ha MHOXXUTCJIM HATYPAJIbHBIX YHUCCIT

21

Peanbnbie 3aBucumoctu. [lpsmas u
oOpaTHasi MpONOPIUOHATBFHOCTH

22

PeanbHble 3aBucumoctu. [Ipsmas u
oOpaTHasi IPONOPLUOHATBHOCTU

23

Peanbnbie 3aBucumoctu. [Ipsmas u
oOpaTHasi MpONOPLUHUOHATBFHOCTH



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

Peanbubie 3aBucumoctu. [lpsmas u

24
oOpaTHas MPOTOPIIMOHATBHOCTH
o5 KonTponbhas pabota mo Teme
"PannoHanbHbIe ynciaa"
26 BykBeHHBIC BRIpAKCHUS bubmorera [JOK
YK p https://m.edsoo.ru/7f41feec
27 Dopmysl
28 dopmyitbl
29 Ilepemennsie. /lonycTumsie
3HAYEHUS TIEPEMEHHBIX
[TpeoOpaszoBaHne OYKBEHHBIX
30 BBIPQ)KEHUH, PACKPHITHE CKOOOK 1 bubamorexa [IOK
P > Packp https://m.edsoo.ru/7f41fafa
MIPUBEICHNE TTOIOOHBIX CIAaraeMbIX
[IpeoOpa3oBanre OYKBEHHBIX
31 BLI: a)KI;HI/Iﬁ ack }B]II’(TI/IG CKOOOK 1 bubmmorexa OK
P > PacKp https://m.edsoo.ru/7f41fd70
MIPUBEICHNE TTOTOOHBIX CITAraeMBIX
[IpeoOpazoBanre OYKBEHHBIX
32 BBIPa)KEHUH, PACKPHITHE CKOOOK U
NIPUBEICHHE TIOJJOOHBIX ClTaraeMbIX
[IpeoOpa3zoBanne OyKBEHHBIX
33 BBIPa)KEHUH, PACKPHITHE CKOOOK U
MpHUBEICHNE MTOIOOHBIX CIaraeMbIX
34 CBOJiCTBa CTETICHU C HATYPAJIbHBIM bu6nmoreka [IOK
IIOKa3aTeseM https://m.edsoo.ru/7f421382
35 CBolicTBa CTENEHH C HATYPAJIbHBIM bu6muoreka [IOK
MOKa3aTeyeM https://m.edsoo.ru/7f42154e
36 CBolicTBa CTETICHU C HATYPAJIbHBIM bu6mmoreka [IOK

IIOKa3aTcjICcM

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



https://m.edsoo.ru/7f41feec
https://m.edsoo.ru/7f41fafa
https://m.edsoo.ru/7f41fd70
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be

but6mmoreka [IOK

7 M
3 HOTOHIICHE! https://m.edsoo.ru/7f42276e
bu6moreka [IOK
38 M
HOTOHICHET https://m.edsoo.ru/7f422930
CnoxxeHue, BEIYUTAHUE, bub6mmoreka [IOK
39
YMHOKE€HHE MHOTOYJICHOB https://m.edsoo.ru/7f422af2
CrnoxeHue, BEIUUTAHUE, bubmuotexa [JOK
40
YMHO>KCHHE MHOTO4JICHOB https://m.edsoo.ru/7f422cc8
41 CroxeHue, BBIUYUTAHUE, bubmuorexa [IOK
YMHOKE€HHE MHOTOYJICHOB https://m.edsoo.ru/7f422fca
42 CnosxeHue, BEIYUTAHHUE, but6mmoreka [IOK
YMHOKEHHE MHOTOUYJICHOB https://m.edso0.ru/7f423182
43 DopMybl COKPALLIEHHOTO bu6nuorexa [IOK
YMHOKECHHUS https://m.edsoo.ru/7f42432a
44 DopMyibl COKPAIEHHOTO bu6mmorexa [LIOK
YMHOKEHHUS https://m.edsoo.ru/7f42464a
45 @opMyIIbI COKpPALIEHHOTO bu6nunorexa [IOK
YMHOKECHUS https://m.edsoo.ru/7f424c12
46 DopMyibl COKPAIEHHOTO bu6nmoreka [IOK
YMHOKECHHUS https://m.edsoo.ru/7f424fd2
47 @opMyIIbl COKpPALIEHHOTO bu6nuoreka [IOK
YMHOXEHUS https://m.edsoo.ru/7f4251d0
48 PaznoxeHne MHOrO4IEHOB Ha bubmuorexa [IOK
MHOXHTEIIN https://m.edsoo.ru/7f423312
49 PazyioxxeHre MHOrO4JIEHOB Ha but6mmoreka [IOK
MHOKHUTEIIHN https://m.edsoo.ru/7f4237fe
50 PaznoxeHre MHOrO4ICHOB Ha but6mmoreka [IOK

MHOXUTCJIN

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



https://m.edsoo.ru/7f42276e
https://m.edsoo.ru/7f422930
https://m.edsoo.ru/7f422af2
https://m.edsoo.ru/7f422cc8
https://m.edsoo.ru/7f422fca
https://m.edsoo.ru/7f423182
https://m.edsoo.ru/7f42432a
https://m.edsoo.ru/7f42464a
https://m.edsoo.ru/7f424c12
https://m.edsoo.ru/7f424fd2
https://m.edsoo.ru/7f4251d0
https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f4237fe
https://m.edsoo.ru/7f4239de

PaznosxeHrne MHOTOWIECHOB Ha

51
MHOXHUTEIIN
59 KonTponbhas pabota mo Teme
"AnreOpanyeckue BbIpaxeHus"
YpaBHeHue, npaBuia
53 npeoOpa3oBaHus ypaBHEHUS,
PaBHOCUIIbHOCTb YPaBHEHUU
JIuHeitHoe ypaBHEHUE ¢ OJHON
54 MePEMEHHOM, peIleHNe JTUHEHHBIX
ypaBHEHUU
JInHetHoe ypaBHEHUE C OJHOM
55 e CMGHHO}I;Ip SIICHUE JIMHCHHBIX bubmmorexa LOK
P o P https://m.eds00.ru/7f420482
ypaBHEHUI
JInHeiHOE ypaBHEHUE C OJHOM
56 IIEPEMEHHOM, pEIIEHNE JTMHEHHBIX
ypaBHEHUI
57 Pentenue 3agad ¢ IOMOIIBIO but6mmoreka [JOK
ypaBHEHUI https://m.edso0.ru/7f42064e
58 Pemenue 3aga4 ¢ momoiipro bubmuoreka [JOK
ypaBHEHUH https://m.edso0.ru/7f420806
59 Pemenue 3a7a4 ¢ MoMoIIbI0 bubmnotexa [JOK
YpaBHEHUH https://m.edsoo.ru/7f4209a0
Pemenue 3aga4 ¢ mnomMoIpbro bubmuorexa [IOK
60 .
YpaBHECHUU https://m.edsoo.ru/7f420e6e
61 JInHeitHoEe ypaBHEHUE C IBYMsI bu6muoreka [IOK
NepEMEHHBIMU U €T0 rpaduk https://m.edsoo.ru/7f427c32
62 JIuneliHoe ypaBHEHHE C IBYMS bu6nmnoreka [IOK

NEpPEMEHHBIMH U €T0 rpaduk

https://m.edsoo.ru/7f427e8a



https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/7f420806
https://m.edsoo.ru/7f4209a0
https://m.edsoo.ru/7f420e6e
https://m.edsoo.ru/7f427c32
https://m.edsoo.ru/7f427e8a

CucreMa IByX JTMHEHHBIX

bu6mmoreka [IOK

63 YpaBHEHUH C ABYMS MEPEMEHHBIMU https://m.edsoo.ru/7f42836¢
64 Cuctema Lv[Byx TUHEHHBIX
YpaBHEHMH C IByMs ITEPEMEHHBIMHU
65 Cucrema nByX JTMHEWHBIX
YpaBHEHHH C IBYMS MTEPEMEHHBIMHU
66 Cuctema AByX JIMHEHHBIX
YpaBHEHUH C IBYMS IEPEMEHHBIMU
67 Pemenwne cucteM ypaBHEHHIA ngj;ﬁfg;?ﬁ}; £4284de
68 Pemenue cucreM ypaBHEHUM Bubmmorexa LIOK
https://m.edsoo.ru/7f42865a
69 Pemenue cucrem ypaBHeHHI Bubnroreka LIOK
https://m.edsoo.ru/7f4287d6
70 Pemenue cucreM ypaBHEHHM
71 Pemenne cucreM ypaBHeHUI
79 Konrponbnas pabora o teme bu6nuorexa [IOK
"JIuHeliHbIE ypaBHEHUS" https://m.edsoo.ru/7f421044
73 Koopaunara Touku Ha ipsMoit bubmmorexa LIOK
https://m.edsoo.ru/7f41de76
bu6nmoreka [IOK
74 HHeoBbIe MpOMErKyTKit https://m.edSO(])_.[ ru/7f41dff2
75 YucioBbie TPOMEKYTKH
76 PaccrositHre Mex Ity AByMSI TOUKaMu
KOOPJHMHATHOU IIPSIMOM
77 Paccrosinrie Mexay AByMsi TOUKaMu

KOOPJAMHATHOU MPSIMOI



https://m.edsoo.ru/7f42836c
https://m.edsoo.ru/7f4284de
https://m.edsoo.ru/7f42865a
https://m.edsoo.ru/7f4287d6
https://m.edsoo.ru/7f421044
https://m.edsoo.ru/7f41de76
https://m.edsoo.ru/7f41dff2

78 [TpssmoyronpHas cucteMa bu6mmoreka [JOK
KOOPAMHAT HA TNIOCKOCTH https://m.edsoo.ru/7f41el6e
79 IIpssmoyronbHas cucreMa bu6mmoreka [IOK
KOOpPAMHAT HA TUIOCKOCTH https://m.edsoo.ru/7f41e42a
80 [Tpumeps! rpadukoB, 3a1TaHHBIX bubnuorexa LIOK
dbopmynamu https://m.edsoo.ru/7f41e8a8
81 [Tpumeps! rpauKoB, 3aJaHHBIX bubmmorexa [LIOK
bopmynamu https://m.edsoo.ru/7f41ed80
82 [Tpumepsn! rpaduKoB, 3aTAHHBIX
bopmymamu
83 UreHue rpauKoB pearbHbIX bu6mmoreka [TOK
3aBUCUMOCTEN https://m.edsoo.ru/7f41ea24
84 qTeHHera®?KOBpeaHBHHX
3aBUCUMOCTEH
bu6muoreka [IOK
85 Housrue (yHkin https://m.edso;.I ru/7f41ef06
86 I'padux pyHKIHIN
. N bu6nmoreka [IOK
87 CBoficTsa pymkuit https://m.edso:)_.[ ru/7f41f078
. N bu6mmoreka [{OK
88 CoficTsa Qynicumii https://m.edsol_.[ ru/7f41flfe
. bu6mmoreka [IOK
89 Junetinas pynicuus https://m.edSO(])_.[ ru/7f427282
. bubnuotexa [JOK
%0 Jlnefias pyskuns httDSZ//m.edSO(])_.[ ru/7f427412
o1 [TocTpoenue rpaduka TUHEHHOM bubnuoreka [{OK

byHKIIUN

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



https://m.edsoo.ru/7f41e16e
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92

[TocTpoenue rpaduka TuHEHHON
byHKIIH

93

I'paduk PyHkuuu y =[x|

94

I'paduk pynkuuu y =[x|

95

KonTponbHas pabota no teme
"KoopnuHats! u rpaduku.
®ynkun" / Beepoccuiickas
poBepoyHas padbora

but6mmoreka [IOK
https://m.edsoo.ru/7f41f50a

96

Htorosas koHTpoJbHAs paboTa /
Bcepocculickas npoBepodHas
pabota

Bbu6moreka [JOK
https://m.edsoo.ru/7f429c6c¢

97

[ToBTOpEHNME OCHOBHBIX MOHITUH U
METOJIOB Kypca 7 Kiacca,
00001eHre 3HAHUI

98

IToBTOpEHNE OCHOBHBIX IOHITUI U
METOJIOB Kypca 7 Kiacca,
0000111eHIE 3HAHUI

but6mmoreka [IOK
https://m.edsoo.ru/7f429f32

99

[ToBTOpEHNE OCHOBHBIX MOHITHIA U
METOJIOB Kypca 7 Kiacca,
0000111eH1E 3HAHUIT

bu6mmoreka [IOK
https://m.edsoo.ru/7f42a0e0

100

[ToBTOpEHNE OCHOBHBIX MOHITUHI U
METOJIOB Kypca 7 Kiacca,
0000111eH1e 3HAHUI

101

[ToBTOpEHNME OCHOBHBIX MOHITUH U
METOJIOB Kypca 7 Kiacca,
00001IeH1e 3HAHUI

but6mmoreka [IOK
https://m.edsoo.ru/7f42a27a



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

[ToBTOpEHKME OCHOBHBIX MOHITUH U

but6mmoreka [IOK

102 METOJI0B Kypca 7 Kiiacca, ! https://m.edsoo.ru/7f42a900
00o001IeHne 3HaHU|
OBIIEE KOJIMYECTBO YACOB ITO 102

I[TPOTPAMME



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

8 KIIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne JlaTa nudpoBLie
Tema ypoka Kontpoabubie | IlpakTHueckue p
n/n Bcero u3ydeHusi | oOpazoBarTejbHbIE
padoTbI padoThI
pecypchbl
1 KBagparHblii KOpeHb U3 YUCIa 1 bubamorexa [IOK
P P https://m.edsoo.ru/7f42d452
9 [onsiTe 06 uppanroHaIbHOM 1 bubmuoreka [IOK
YUCIIE https://m.edsoo.ru/7f42eaaa
3 Jecatuunbie mpuOIMHKEHHS 1
UPPALMOHATILHBIX YHCET
4 JecsaTnunble MpUOTHUKEHUS 1
UPPALMOHAIIBHBIX YHCET
5} JelicTBUTENbHBIE YKCIIA 1
6 CpaBHeHUE 1eMCTBUTEIBHBIX 1
yuceln
7 CpaBHeHHE 1EUCTBUTEIBHBIX 1
qucel
8 ApudmMernueckuii KBaJpaTHBIN 1
KOPEHb
9 YpaBHeHue BUIa X = a 1
CgoiicTBa apudmMeTHuecKkux bubmmorexa [IOK
10 . 1
KBaJIPATHBIX KOPHEH https://m.edso0.ru/7f42d862
CgoiicTBa apuMeTHIECKUX bu6nuorexa [IOK
11 . 1
KBaJPaTHBIX KOPHEH https://m.edsoo.ru/7f42d862
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[TpeobpazoBaHre YHCIOBBIX

12 BBIPAKEHUI, COAEPKAIINX bubnmorexa LHOK
p » colepattt https://m.edso0.ru/7f42dd26
KBaJIpaTHBIE KOPHU
[TpeobpazoBaHuEe YHCTOBBIX
13 BBIPAKEHUI, COAEPKALINX bubmmorexa [OK
p » COZCpXal https://m.edsoo.ru/7f42ded4
KBaJIpaTHBIC KOPHU
[TpeobpazoBaHuEe YHCTOBBIX
14 BBIPAKEHUI, COAEPKALIUX bubmmorexa I[IOK
p » COACpHalll https://m.edsoo.ru/7f42e0be
KBaJpaTHBIE KOPHHU
[IpeoOpa3zoBaHme YUCTOBBIX
15 BBIpAKEHUI, COMEPKAIIINX bubmnorexa [JOK
p » cosepatt https://m.edso0.ru/7f42e262
KBaJIpaTHbIE KOPHU
16 CreneHs ¢ IeJIbIM II0Ka3aTeIeM bubnmorexa LIOK
H https://m.eds00.ru/7f4354a4
CranpapTHas 3a1uch 4ucia.
Pasmepbl 00bEKTOB OKPYKAIOIIETO
17 Mupa (0T ITEeMEHTAPHBIX YACTHUI] bu6nmoreka [IOK
JI0 KOCMUYECKHX 00BEKTOB), https://m.edsoo.ru/7f436098
JUTHTEITLHOCTh TIPOIIECCOB B
OKPYXAIOIIeM MUPE
18 CBo¥CTBa CTEMEHH C 1ETBIM bubmuorexa [IOK
HOKa3aTelieM https://m.edsoo.ru/7f435648
19 CBoiicTBa CTENEHU C LEIBIM bubnuorexa [JOK
oKa3aTejieM https://m.edsoo.ru/7f435648
20 CBoMCTBa CTEIEHH C 1ETBIM bubmuorexa [IOK
OKa3aTejieM https://m.edsoo0.ru/7f435648
21 CBoiicTBa CTENEHU C LEIbIM bubnuotexa [JOK

IIOKa3aTcJIEM

https://m.edsoo.ru/7f43599a
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CBoiicTBa CTENEHHU C LIETILIM

bu6mmoreka [IOK

22 IIOKa3aTesemM https://m.edso0.ru/7f435ed6
23 KBanpaTHblii TpéxuneH
24 KBaapatuplii TpéXuieH
o5 Pa3noxeHne kBagpaTHOro bu6nuorexa [LIOK
TPEXUJICHA HA MHOXKUTEIIN https://m.edsoo.ru/7f42fd38
26 Paznoxenune kBaapaTHOTO bu6nmoreka [IOK
TPEXUYJICHA HA MHOXKUTEIIN https://m.edsoo.ru/7f42fd38
KoHnTponbHast pabora o Temam
27 "KBanpathsle kopHU. CTENEHMU. bubmmorera [IOK
Kpaparibii Tpexnes” https://m.edso0.ru/7f42ec80
28 AJITeOpaitieckas Apook ]f?tffsn;lrzfgsi? :3/I§f430382
JlommycTrMble 3HAYCHUS
29 MIEPEMEHHBIX, BXOSIINX B
anredpanyecKue BhIpaKeHUs
JonycTuMeble 3HaUEHUS
30 MIEPEMEHHBIX, BXOISIINX B
anreOpanyecKue BhIPaKECHUS
31 OCHOBHOE CBOWCTBO bubmuorexa [IOK
anreOpanyecKoi 1poou https://m.edso0.ru/7f4308e6
. bu6mmoreka [IOK
32 Coxpaterie 1podeit https://m.edSO(])_.[ ru/7f430a8a
33 Cokpametiiie 1poGeit ]f?tffsn;lrzfgsi? :3/I§f430f44
34 Coxkparienue apobeit bubmmorexa OK

https://m.edsoo.ru/7f430f44
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Cl10)KeHHe, BRIYUTAHUE,

35 MHOKEHHE U JCIICHUE bubmmorexa [IOK
Y A N https://m.edso0.ru/7f43128c
anredpanyeckux apooei
Cl10)KeHHe, BRIUUTAHUE,
36 MHOJKCHHUE U JCIICHUE Eubmiorexa HOK
Y A N https://m.edso00.ru/7f4315¢c0
anredpanyeckux apooeit
CrnoxeHue, BEIYUTAHUC,
37 MHOYKEHHE U JeJIEHNE Bupmaorexa LIOK
Y A N https://m.edso00.ru/7f4318¢c2
anreOpandeckux apooeit
CnosxeHue, BEIYUTAHUE,
38 MHOJKEHHUE U JCIICHUE Eubmiorexa HOK
Y A N https://m.edso00.ru/7f431a20
anreOpanyeckux apooeit
[IpeoOpa3zoBanue BhIpaKEHUH,
39 coaepKaIux anreopanyecKue bubmmorexa [IOK
Alepraiil P https://m.edso0.ru/7f43259c
npobu
[IpeobpazoBaHue BhIpAKECHHIA,
40 coaepKaIux anreopanyecKue Bubmaorexa LJOK
Jeprat P https://m.eds0.ru/7£432736
Ipobu
[IpeoOpa3oBaHue BEIPAXKCHHUIH,
41 C(f) e >II:a HnX anred I:II/I‘IGCKI/Ie Bubmorexa ITOK
Aeprratl P https://m.edso00.ru/7f432736
Ipobu
42 KonTtponsnas pabora o teme bubnuoreka [IOK
"AnreOpanueckas 1poos" https://m.edsoo.ru/7f431d36
but6mmoreka [JOK
43 Keazpatiioe ypasiietiite https://m.edsoo.ru/7f42eela
44 Henonnoe kBagpaTHOE ypaBHEHUE brGmorera [IOK

https://m.edsoo.ru/7f42eela
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but6mmoreka [IOK

4 H
> CHOIHOC KBAAPATHOS YPanHEHHE https://m.edsoo.ru/7f42eela
46 PopMyita KOpHEH KBaJPaTHOIO bu6mmoreka [IOK
ypaBHEHUS https://m.edsoo.ru/7f42f158
47 ®dopMyra KOpHEH KBaJpPaTHOTO bu6nmoreka [IOK
YpaBHEHUS https://m.edsoo.ru/7f42f3f6
®dopMyita KOpHEH KBaJpPaTHOIO bu6mmoreka [IOK
48
ypaBHEHUS https://m.edsoo.ru/7f42f5a4
but6mmoreka [IOK
49 Teopema Buera https://m.edsoo.ru/7f42fefQ
bu6mmoreka [IOK
>0 Teopema Buera https://m.edso0.ru/7f430076
51 Pemienne ypaBHeHUH, CBOSIIMXCS bu6mmoreka [JOK
K KBaJpaTHbIM https://m.edso0.ru/7f43c542
59 Pewienue ypaBHEHUH, CBOASIIMXCSA bubmorexa [LIOK
K KBaJ[paTHBIM https://m.edsoo.ru/7f43¢c3d0
53 [IpocTeiimume npodHO- bubnuorexa [IOK
palMOHAIbHBIE YPABHEHUSA https://m.edso0.ru/7f4328c6
[IpocTeitmme apodHO- bu6mmoreka [JOK
o4
palMoOHAIIbHBIE YPAaBHEHUS https://m.edsoo.ru/7f432b6e
55 Penienue TeKCTOBBIX 3a7a4 C bubnuorexa [JOK
IIOMOUIBIO KBAJIPATHBIX YPABHEHUMN https://m.edsoo.ru/7f42f75¢
56 Pemenne TeKCTOBBIX 3a/1a4 C bub6moreka [IOK
MTOMOUIBIO KBAIPATHBIX YPABHEHHI https://m.edsoo.ru/7f42f8f6
57 KonTtponsHas pabota 1o teme bu6numorexa [IOK
"KBanpaTHble ypaBHEHUS" https://m.edsoo.ru/7f4301f2
58 JIuHeitHoe ypaBHEHUE C IBYMsI

NepEeMEHHBIMH, €T0 rpaduk,
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MIPUMEPHI PEIICHUs] ypaBHEHUI B
HEJIBIX YHCIIax

59

JIuneliHoe ypaBHEHHE C IBYMS
HepeMEHHBIMH, €T0 rpaduk,
IIPUMEPHI PEIICHUS] yPaBHEHUH B
LEJIbIX YHMCIIaxX

60

JIuneliHoe ypaBHEHHE C IBYMS
HepEeMEHHBIMH, €ro rpaduk,
IIPUMEPBI PEILICHUSI yPaBHEHUH B
LEJIBIX YUCIIaX

61

Pemenue cucreM AByX JIMHEHHBIX
YPaBHEHUH C IByMs IEPEMEHHBIMU

62

Pemienue cuctem AByX JTMHEMHBIX
YPaBHEHUH C IBYMsI IEPEMEHHBIMU

63

Pemenue cucreM AByX JIMHENHBIX
YpaBHEHUH C IByMs IEPEMEHHBIMU

64

IIpumepsl pemeHus CuCTeM
HEJIMHEHHBIX YPaBHEHUH C IBYMsI
[IEPEMEHHBIMU

65

[TpuMeps! perienus cucteM
HEJIMHENHBIX YPaBHEHUH C IBYMsI
[IEPEMEHHBIMU

66

['pacdmueckas uHTEpIIpeTaLINUA
yYpaBHEHUS C ABYMs IEPEMEHHBIMU
Y CUCTEM JIMHEWHBIX YPaBHEHUM C
JIByMs [IEPEMEHHBIMU

Bbu6moreka [JOK
https://m.edsoo.ru/7f43d6d6

67

['paduueckas MHTEpIIpeTALIUSL
YPaBHEHHUS C IBYMsI IEPEMEHHBIMU

but6mmoreka [IOK
https://m.edsoo.ru/7f43d6d6
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Y CUCTEM JIMHEHWHBIX YPABHEHUH C
JIBYMSsI TIEPEMEHHBIMU

Pemienne TeKCTOBBIX 3a7a4 C

08 MIOMOUIBbIO CUCTEM YPaBHEHUN
69 Penrenne TeKCTOBBIX 3a/1a4 C
IIOMOILBIO CUCTEM YPAaBHEHUI
20 Pemenue TekcTOBBIX 3a51a4 ¢
MTOMOIUIBIO CUCTEM YpaBHEHUM
71 HucnoBsle HEPABEHCTBA U UX
CBOMCTBA
7 YucnoBble HEPABEHCTBA U UX
CBOMCTBA
73 HepaBeHCTBO ¢ 01HOI TepeMeHHOH
74 JIuHeiiHble HEpAaBEHCTBA C OJHOU bubmorexa [LIOK
MEPEMEHHOMN U UX peIICHUE https://m.edso0.ru/7f42c692
75 JIvuHeiiHbIe HEPAaBEHCTBA C OJHOM bu6muoreka [IOK
IIEPEMEHHOH U UX PELICHHUE https://m.edsoo.ru/7f42c840
76 JIvHeitHbIe HEpaBEHCTBA C OJHOM
MEPEMEHHON U UX PEIICHUE
77 CucTtemMbl TUHEWHBIX HEPABEHCTB C bu6mmoreka [IOK
OJIHOU IIEPEMEHHOM U UX pelICHUE https://m.edsoo.ru/7f42cb88
78 CucTemMbl TUHEHHBIX HEPABEHCTB C bu6nmoreka [IOK
OJHOM NEPEMEHHOMN U X PEIICHUE https://m.edsoo.ru/7f42cd2c
79 CucreMbl TUHENHBIX HEPABEHCTB C
OJHOM NEPEMEHHOMN U UX PELICHUE
N300paxeHue pereHus
80 JMHEHHOT'O HEPAaBEHCTBA U MX buommorexa LOK

CHUCTEM Ha YUCJIOBOM IPSAMOU

https://m.edsoo.ru/7f42c9¢e4
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N306paskenne penieHus

81 JMHEWHOTO HEPAaBEHCTBA U MX bubmmorexa LOK
. . https://m.edsoo0.ru/7f42c9e4
CHCTEM Ha YMCIIOBOH MPsIMOU
KonrponbHas pabora no Temam
82 "HepaBenctBa. CuctemMbl
ypaBHEeHU"
bu6nmoreka [IOK
83 Homstne gy https://m.edSO(])_.[ ru/7f433c12
84 O06nacTh onpeaeIeHus 1 bu6nmoreka [IOK
MHO’KECTBO 3HaU€HUHN (YHKIINH https://m.edsoo0.ru/7f433d84
85 Crioco6b1 3a1aHust PyHKIHMNA
86 I'paduk dyHKIAN
87 CpoiicTBa yHKINH, UX
oroOpakeHHe Ha rpaduke
88 YreHue u IOCTpoeHUE TpaduKoB
byHKIUN
89 [Tpumeps! rpadukoB GyHKIHA,
OTPaKAIOIIUX pealIbHbIC TPOLIECCHI
OyHKITUH, OTMCHIBAIOIINE MTPSIM
90 " Z6p:TH}’/IO HpOHOpIIII-/IIlOHaHEHLIZ}O bubmorera [JOK
SABUCHMOCTH, X TpauK https://m.edsoo.ru/7f434bbc
91 I'unep6ona
bu6muoreka [IOK
%2 Finepbosta https://m.edso;.I ru/7f4343e2
93 Tpadmk dyHKimm y = x2 bu6nuorexa IIOK

https://m.edsoo.ru/7f434572
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OyHkmum Y =X2, Yy = X3,y =YX,y =

94 [x|; rpadugeckoe pemeHue bubmiorexa HOK
P . p . https://m.edsoo.ru/7f434d38
YpaBHCHHUU U CUCTEM YpaBHCHHIA
[ToBTOpEHE OCHOBHBIX IOHATHUI U
METOJIOB KypCOB 7 U § KIIacCOB,
95 000011IeHue 3HaHU / Bubmiorexa [IOK
. https://m.edsoo.ru/7f4371aa
Bcepoccuiickast mpoBepodHast
paborta
Hrorosast koHTpobHas paboTa /
96 Bceepoccuiickas mposepodHast brbmrorexa HHOK
p POBCp https://m.edsoo0.ru/7f434eb4
pabora
[ToBTOpEHE OCHOBHBIX TIOHATHI U
97 METOJOB KypCOB 7 M 8 KJIacCOB,
00001116 H1E 3HAHUI
[ToBTOpEHE OCHOBHBIX MOHATHI U
98 METOJ0B KYpPCOB 7 U 8 KIIaCCOB Bubmiorexa LIOK
HOB X3P . ’ https://m.edso0.ru/7f43736¢c
00001116 H1E 3HAHUI
[ToBTOpEHNE OCHOBHBIX MOHATHI U
99 METOJIOB KYPCOB 7 ¥ 8 KIIacCOB Bubmiorexa LIOK
P . ’ https://m.edsoo0.ru/7f437510
0000111eH1E 3HAHNI
IToBTOpEHNE OCHOBHBIX MOHITUH U
100 METOJIOB KYPCOB 7 ¥ 8 KI1acCOB Brbmrorexa HHOK
P . ’ https://m.edsoo.ru/7f4376b4
0000111eH1E 3HAHNI
[ToBTOpEHE OCHOBHBIX TIOHATHI U
but6mmoreka [JOK
101 METOOB KypCOB 7 U 8 KJIacCOB,

000011IeH1E 3HAHWI

https://m.edsoo.ru/7f436b88
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[ToBTOpEHNE OCHOBHBIX MOHITUH U

but6mmoreka [IOK
102 MCTOZI0B KypcoB 7 fI 8 xmaccos, 1 https://m.edso0.ru/7f437858
000011IeHIE 3HAHUIT
OBHIEE KOJIMYECTBO HACOB I10 102

I[TPOTPAMME



https://m.edsoo.ru/7f437858

9 KJIACC

Ne
n/n

Tema ypoka

KoanuyecTBo 4acos

Konrpoanusbie
Bcero P
padoTbI

IIpakTH4eckue
padoThI

JlaTa
U3Yy4YeHHs

DJIeKTPOHHBIE
nu@ppoBbIe
o0pa3oBaTesibHbIE

pecypchbl

PammonansHBIC unciia,
UppaIMOHATIFHBIC YHCIIA, KOHEUHBIC
1 OECKOHEUYHBIE ACCATUYHBIC APOOH

MHO0XeCTBO OE€HCTBUTENbHBIX
YHCell; IeUCTBUTENLHLIE YHCIA KAK
OCCKOHEUHBIC JCCSITHYHBIC IPOOH

B3auMHO 0JTHO3Ha4YHOE
COOTBETCTBUE MEKIY MHOKECTBOM
JIEWCTBUTEIIBHBIX YNCET U
MHO>KECTBOM TOYEK KOOPAMHATHOU
IPsIMO1

CpaBHEHME AEHCTBUTEIBHBIX YUCEII,
apudMeTUIeCKUe TeUCTBUS C
NEUCTBUTEILHBIMU YUCIIAMU

[TpubnmxEHHOE 3HaUCHNE
BEJIMYMHBI, TOUHOCTb NPUOIMKEHUS

OxpyrieHnue yucen

OxpyrieHnue yucen

[Ipukuaka v olleHKa pe3yJbTaTOB
BBIYUCIICHUN

[Ipukunaka u olieHKa pe3yabTaToOB
BBEIUMCIICHUN




JIuneitnoe ypaBHenue. Pemenue

10 ABHEHUM, CBOISIIINXCS K bubmorex TIOK
yp . » CROILI https://m.edso0.ru/7f43bf66
JIUHEHHBIM
JIunelinoe ypaBHeHue. Pemenue
11 yYpaBHEHUH, CBOJISIIIIUXCS K
JIMHECHHBIM
KsagpaTtHoe ypaBHeHHE. Pemenue
12 a];HI-II)eHI/Iﬁ c}g; SIIUXCS K bubmmorexa [TOK
yp » CBOJAM https://m.edsoo.ru/7f43c542
KBaJPaTHBIM
KBagpaTtHoe ypaBHeHne. Pemenne
13 a]iIIII)CHI/Iﬁ c}lli) SIITAXCS K bubmorexa OK
P » GO https://m.edso0.ru/7f43c542
KBaJIpaTHBIM
14 bukBanpaTHbie ypaBHCHUS bubmorera [JOK
ap yp https://m.edsoo.ru/7f43c3d0
15 bukBagpaTHbIe ypaBHCHUS bubmmorexa [TOK
AP P https://m.edso0.ru/7f43c3d0
IIpumeps! penienus: ypaBHEHUM
16 TpPEThbel U 4eTBEPTON CTENEHEN
pa3JIoKEHUEM Ha MHOKHUTEIH
[Ipumepsl penieHns: ypaBHEHHM
17 TpPETheH U YeTBEPTON CTENCHEH
pa3JIoKEHUEM Ha MHOXKHUTEIIH
18 Pentenne npo6GHO-parioHaIbHBIX bu6nmorexa [IOK
ypaBHEHUH https://m.edso0.ru/7f43c9b6
19 Pemenue npoOHO-panoHaIbHBIX bu6mmoreka [IOK
YpaBHEHUI https://m.edsoo.ru/7f43c9b6
20 Pemrenne TeKCTOBBIX 3a7a4

aJ'IFeraI/IquKI/IM METOAOM
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21

Penrenue TekcTOBBIX 337124
anreOpandecKuM METOI0M

22

Pemienne TeKCTOBBIX 3a7a4
aHFe6paI/I‘{eCKI/IM METOJOM

23

KonTponbHas pabota no teme

"VpaBHEHUS ¢ OIHOM epeMeHHOM"

24

YpaBHEeHHE ¢ IBYMSI IEPEMEHHBIMU
U ero rpaduk

bubmuoreka [JOK
https://m.edsoo.ru/7f43d0b4

25

YpaBHeHUE ¢ ABYMS TIEPEMEHHBIMA
U ero rpapuk

but6nmoreka [JOK
https://m.edsoo.ru/7f43d0b4

26

Cucrema IByX JTUHEUHBIX
yYpaBHEHUH C ABYyMsI IEPEMEHHBIMH
U e€ pelIeHue

27

Cucrema ABYX JIMHEHHBIX
YpaBHEHUH C ABYMsI IEPEMEHHBIMU
U €€ peneHue

28

Cucrema AByX JUHEHHBIX
YpaBHEHUH C IByMs NIEPEMEHHBIMU
U €€ pelIeHue

29

Cuctema ABYX JIMHEHHBIX
YpaBHEHUH C IBYMs IEPEMEHHBIMU
U €€ pelIeHne

30

Pemienue cuctem AByX ypaBHEHUH,
OJHO U3 KOTOPBIX JIMHEHHOE, a
JIPpyroe — BTOPOM CTEIEHU

but6mmoreka [IOK
https://m.edsoo.ru/7f43d23a

31

Pelmenue cucreM AByX ypaBHEHUH,
OJIHO U3 KOTOPBIX JUHEIHOE, a
JIpyroe — BTOPOM CTENEHU

but6mmoreka [JOK
https://m.edsoo.ru/7f43d55a
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Peuienue cuctem AByX ypaBHEHUH,

32 OJIHO W3 KOTOPBIX JIMHEITHOE, a
JIpyroe — BTOPOM CTEIIEHU
Pemienue cucrem qByX ypaBHEHUH,
33 OJTHO W3 KOTOPBIX JIMHEIHOE, a
JIpyroe — BTOPOM CTENEHU
['paduueckas HHTEpIIpETALIUS
34 CHUCTEMBbI ypaBHEHUH C IByMsI
NePEeMEHHBIMU
35 Pemrenue TeKCTOBBIX 3a1a4
anreOpanyecKuM crocodoom
36 Pemennie TeKCTOBBIX 337124
anreOpandecKuM crocooom
37 Konrponbnas padora o Teme
"CucreMsl ypaBHeHUN"
38 YucnoBble HEPABEHCTBA U UX
CBOMCTBA
YucioBble HEPABEHCTBA U UX bu6nuoreka [IOK
39 .
CBOMCTBA https://m.edsoo.ru/7f43ad5a
40 Jlunelinbie HEPABEHCTBA C OJTHOM bu6nmoreka [IOK
MEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f43af08
41 JIuneiiHble HEpaBEHCTBA C OJHOU bubmmorexa [LIOK
MEPEMEHHON U UX peIICHUE https://m.edsoo.ru/7f43af08
42 Jlunelinbie HEPABEHCTBA C OJTHOM bu6mmoreka [IOK
MIEPEMEHHOMN U UX PEIICHUE https://m.edso0.ru/7f43af08
43 CucreMbl TUHEIHBIX HEPABEHCTB C

OJHOM NEPEMEHHOMN U X PEIICHUE



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

CucreMbl TUHEUHBIX HEPABEHCTB C

44 OJHOM NEPEMEHHOMN U X PEIICHUE
45 CucTteMbl TUHEWHBIX HEPABEHCTB C
OJIHOY IIEPEMEHHOM U UX pEeLICHUE
46 KBanpaTHble HEpaBeHCTBA U HX bubnuorexa LIOK
peuieHue https://m.edso0.ru/7f43b098
47 KBaznpaTHble HEpaBEHCTBA U UX bubmmorexa [LIOK
peuieHue https://m.edsoo.ru/7f43b21e
48 KBanpaTHble HEpaBeHCTBA U UX bu6nuorexa [IOK
peuieHue https://m.edsoo.ru/7f43b5a2
49 KBagpaTHble HEpaBeHCTBA U UX
peleHue
50 KBanpatHsie HepaBeHCTBA U X
pelieHne
I'paduueckas uHTEpIIpETALIUSL
51 Hzp;l;eHCTB u CI/ICTSMpHep:BeHCTB c bubamorexa [IOK
https://m.edso0.ru/7f43b098
JBYMsI IEPEMEHHBIMH
['paduueckas uHTEpIIpETALIUSL
52 HEPaBEHCTB U CHCTEM HEPABEHCTB C
JIBYMsI TIEpEMEHHBIMH
53 Konrponbnas padora o Teme
"HepaBenctaa"
54 KBanpatuunas ¢ynkmus, e€ rpadukx bu6nmoreka [IOK
1 CBOWCTBA https://m.edso0.ru/7f4396¢6
55 KBanpartuunas ¢pynkuus, e€ rpapux bubmuoreka [IOK
Y CBOMCTBA https://m.edso0.ru/7f439842
56 KBanpatuunas ¢pynkmus, e€ rpadux bu6nuorexa [LIOK

U CBOUCTBA

https://m.edsoo.ru/7f4399b4



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

57

[Tapaboia, KOOPAWHATHI BEPLIMHBI
napaboJIbl, 0Ch CHMMETPHH
napaboJTbl

but6mmoreka [IOK
https://m.edsoo.ru/7f439eb4

58

[TapaGomna, KOOpAMHATHI BEPIITMHEI
napaboJIbl, OCb CHMMETPUH
napaboJIbl

bubmuorexa [JOK
https://m.edsoo.ru/7f43a03a

59

[Tapabomna, KOOPAMHATHI BEPIITHMHEI
napaboJIbl, 0Ch CHMMETPHH
napadoJIbI

bu6mmoreka [IOK
https://m.edsoo.ru/7f43alac

60

[Tapabomna, KOOpAUHATHI BEPIIUHbI
napaboJIbl, OCh CHMMETPHH
napaboJIbl

Bbu6moreka [JOK
https://m.edsoo.ru/7f43a31e

61

[Tapaboia, KOOpAWHATHI BEPLIMHBI
napaboJIbl, OCh CHMMETPHH
napaboJTb

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

62

[TapaGona, KOOpMHATHI BEPIINHEI
napaloJibl, OCb CUMMETPUH
napab oIkl

63

I'paduxu pynkmmii: y = kx, y =kx +

b, y=k/x, y=x3, y=vX, y=[x|

64

I'padukn Qynkumii: y = kx, y = kX +

b, y=k/x, y=x3, y=vX, y=[x|

65

I'padpuxu Gynkomii: y = kx, y =kx +

b, y=k/x, y=x°, y=VvX, y=x|

66

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

b, y=k/x, y=x3, y=vX, y=|x|

67

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

b, y=k/x, y=x°, y=vX, y=[X|



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

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

68
b, y=k/x, y=x3, y=vx, y=[x|

69 Konrponbnas padora o Teme bu6mmoreka [IOK
"OyHkuun" https://m.edsoo.ru/7f43ab84

70 IToHsaTHE YKMCI0BOM bu6mmoreka [IOK
IIOCJIEI0BATEIBHOCTH https://m.edso0.ru/7f43e6¢c6
3aaHue mocae10BaTeIbHOCTH

71 eKyppeHTHOH GopMyIIoil u Bubmmoreia LIOK
pekypp . pMy https://m.edsoo.ru/7f43ebda
dbopMy1oii N-ro uneHa

79 Apudpmernueckas u bu6mmorexa [IOK
reoMeTpUUIeCcKas POrpecCruu https://m.edsoo.ru/7f43ed7e

73 Apubdmernueckas u bu6nmoreka [IOK
reoOMEeTpUYECKas MPOrpeccuu https://m.edsoo.ru/7f43f3b4
®Dopmynsl N-TO YIeHa

74 apupMeTHUECKON 1 bu6mmorexa [LIOK
reOMETPUUYECKOMN TTPOrPeCcCUid, https://m.edsoo.ru/7f43f58a
CYMMBEI TIEPBBIX N YICHOB
®Dopmynsl N-TO YIeHa

75 apudMeTHIecKoil u bubmmorexa [LIOK
reOMETPUUYECKON TPOTrPECCUi, https://m.edsoo.ru/7f43ef2c
CYMMBEI TIEPBBIX N YICHOB
®opMyIisl N-T0 YIeHa

76 apudmMeTHuecKoi n bubmuoreka [IOK
reOMETPUUYECKOMN TPOTrPECCUid, https://m.edso0.ru/7f43f0c6
CYMMBI MIEPBBIX N YICHOB

77 ®opmyisl N-To YieHa bu6nmorexa [IOK

apudmMeTHuecKoi n

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



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

reOMETPUYECKOM MTPOTPECCUi,
CYMMBI NIEPBBIX N YICHOB

78

®opMyIbl N-TO YieHa
apupMeTHUECKON 1
reOMETPUUYECKON TPOTrPECCUid,
CYMMBI IICPBBIX N YJICHOB

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

79

N306pakenue 4jieHOB
apupMeTHIECKON U
reOMETPUUECKOM MTPOTPECCHit
TOYKAMU Ha KOOPJAMHATHOU
MJIOCKOCTH

80

N300paxeHne 4IeHoB
apudMeTHIecKoi n
reOMETPUYECKON MpOrpeccuit
TOYKaMU Ha KOOPJAMHATHOU
IIJIOCKOCTH

81

JIMHEeWHBII U DKCIIOHEHIINATIbHBIN
poct

82

CroxHbIE TPOLIEHTHI

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

83

Cl10KHbBIE TPOLEHTHI

but6mmoreka [IOK
https://m.edsoo.ru/7f4401a6

84

Konrponbnas padora o Teme
"YycnoBble MOCIEA0BATEILHOCTH"

but6mmoreka [IOK
https://m.edsoo.ru/7f440418

85

[ToBTOpEeHmE, 0000IIEHNE 1
cUcTeEMAaTHU3aIMs 3HaHUH. 3aIIUCh,
CpaBHEHUE, NEUCTBUS C
IEHACTBUTEIBHBIMY YHCIAMH,
YUCIIOBAs MpsiMast



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

86

[ToBTOpEeHme, 0000IIEHNE 1
cucTeMaTH3aIus 3HAHWI.
[TporeHTHI, OTHOMICHUS, TIPOTIOPIHH

87

[ToBTOpenwue, 060061IeHNE U
CUCTEMAaTHU3aLMS 3HAHUHN.
OxkpyrieHue, mpuoImKeHrne, OIleHKa

88

[ToBTOpeHwue, 06001IeHNE U
cucTeMaTH3aius 3HaHuil. Pernenue
TEKCTOBBIX 33724 apU(PMETHICCKIM
crocobom

bubmuoreka [JOK
https://m.edsoo.ru/7f443b12

89

[ToBTOpeHue, 06001IeHNE 1
cucTeMaTu3anms 3Hanuil. Pemenue
TEKCTOBBIX 3aJ]1a4 apHU(PMETHICCKUM
CIocooom

but6mmoreka [IOK
https://m.edsoo.ru/7f443cd4

90

[ToBTOpeHwue, 06001IeHNE 1
cucTeMaTu3anus 3Hanuil. Pemenue
TEKCTOBBIX 3aJ1a4 apHU(PMETUICCKUM
CIocooom

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

91

[ToBTOpenue, 0600IIEHNE U
CUCTeMaTH3allis 3HAHUM.
[IpeoOpa3oBanue anredpandecKux
BBIPKEHUH, JOMYCTUMbIC 3HAUCHHSI

but6mmoreka [IOK
https://m.edsoo.ru/7f4441ca

92

[ToBTOpenue, 06001meHNE 1
cucTeMaTH3alMs 3HAHUI.
[Ipeobpa3zoBanue anredpandecKux
BBIPAXKEHUM, IONTYCTUMbIC 3HAYCHHUS

but6mmoreka [IOK
https://m.edsoo.ru/7f444364

93

[ToBTOpenue, 0600IIeHNE 1
CUCTEMaTH3aIlHs 3HAHUH.

but6mmoreka [JOK
https://m.edsoo.ru/7f444612



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

[IpeoOpazoBanue alredpandecKux
BBIPAXCHHM, JOIMYCTHUMBIC 3HAYCHHS

[ToBTOpenwue, 060061IeHNE U
CUCTEeMaTH3allHs 3HAHU.

bubmuoreka [JOK

o4 [IpeoOpazoBanue anredpandecKux https://m.edsoo.ru/7f444a94
BBIPKECHHM, TOyCTUMbBIC 3HAUCHHUS
[ToBTOpeHwue, 06001IeHNE U

95 cucreMaruzanus 3HaHUN. OyHKIMK: bubmuoreka [JOK
MOCTPOEHHUE, CBOMCTBA N3yUYECHHBIX https://m.edsoo0.ru/7f444c56
byHKIUN
[ToBTOpeHue, 06001IeHNE 1

96 cucTemMaTusalys 3HaHu. OyHKINN: bubnuorexa [JOK
MOCTPOEHHUE, CBOMCTBA N3yUYECHHBIX https://m.edsoo.ru/7f444f44
byHKIUN
[ToBTOpeHwue, 06001IeHNE 1

97 cucremMatus3alrs 3HaHui. OyHKINHN: bu6mmoreka [JOK
MOCTPOEHHUE, CBOMCTBA U3YUYCHHBIX https://m.edsoo0.ru/7f44516a
byHKIUN
[ToBTOpenue, 0600IIEHNE U

98 cucremMartusalys 3HaHul. OyHKINHN: bubnuorexa [JOK
MIOCTPOEHNE, CBOMCTBA N3YYEHHBIX https://m.edso0.ru/7f4452e6
byHKIUN
[ToBTOpenue, 06001meHNE 1

99 CUCTEMAaTHU3aLIMs 3HAHUH. bubmuorexa [JOK
I'paduueckoe penieHne ypaBHEHU https://m.edso0.ru/7f445516
1 UX CUCTEM

100 [ToBTOpenue, 0600IIeHNE 1

cucTeMaTH3aIys 3HaHUH.



https://m.edsoo.ru/7f444a94
https://m.edsoo.ru/7f444c56
https://m.edsoo.ru/7f444f44
https://m.edsoo.ru/7f44516a
https://m.edsoo.ru/7f4452e6
https://m.edsoo.ru/7f445516

I'paduueckoe peneHne ypaBHEHUI
U UX CHCTEM

101 WToroBast KOHTpOJIbHAs paboTa 1
102 O6o6uvleHI/Ie U CUCTEMATU3aLUsL 1
3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME







MMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOM ITPOI' PAMMBI

7 KIIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeMeTHbIE Pe3yJabTATHI 0CBOEHUS OCHOBHOI
o0pa3oBaTeIbHOI NPOrpaMMbl OCHOBHOT0 00111er0 00pa3oBaHUA

1

Yucia 1 BEIUMCIIEHUS

1.1

BLIHOJ'IH?ITI), couecras YCTHBIC n IIMCbMCHHBIC HpI/IéMI)I,

apI/I(i)MCTI/I‘-IGCKI/Ie I[GflCTBHSI C paiMOHaJIbHBIMHU YUCJIaMU

1.2

Haxomuts  3HaueHUs  YUCIOBBIX  BBIPAXKCHUH,  IPUMEHATH
pa3HooOpa3Hble CLIOCOOBI U TPUEMBI BBIYHUCIICHUS 3HAYCHUN APOOHBIX

BLIpa)KCHI/II\/’I, CoJACprKalux OOBIKHOBEHHbBIE 1 JACCATHYHBIC I[pO6I/I

1.3

[lepexomuTs OT oOOHOM QOpMBI 3amMcH 4YHCEN K JPYrou
(mpeoOpa3oBbIBaTh  JECATUYHYIO  JOpoOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JIECSITHYHYIO, B YaCTHOCTH, B OECKOHEUHYIO

JECATUYHYIO 1po0b)

1.4

CpaBHUBATh U YIOPSAI0UYMBATH PALIMOHAJIBHBIE YHCIA

1.5

OxpyrsTh yncia

1.6

BpINOMHATE NPUKHUIKY U OLUEHKY pE3yJibTaTa BBIYMCICHUM, OLICHKY
3HAYEHUM YHMCIIOBBIX BBIPAKCHUH. BBINONHATH JOEHUCTBUA €O

CTCIICHAMU C HAaTYpPaJIbHBIMHU ITOKA3aTCIISIMU

1.7

HpI/IMeHSITL IMPpU3HAKKU JCIINMMOCTH, PA3JT0KCHUC Ha MHOXHUTCIIN

HaTypaJIbHbIX YUCCII

1.8

Pemate  IPakTMKO-OPMEHTHMPOBAHHBIE  3a/add, CBA3aHHBIE C
OTHOLIEHWEM  BEJIWYMH,  IPONOPLUOHAIBHOCTBIO  BEJIMYUH,
MIPOLICHTAMH, WHTEPIPETUPOBATh PE3yJbTaThl pEHIECHUs 3aaad C
y4E€TOM OTpaHUYECHUH, CBA3AHHBIX CO CBOMCTBAMHU PACCMATPUBAEMBIX

00BEKTOB

Aunre 6pa1/1qec1<He BBIPAXXCHUA

2.1

Hcnone3oBaTh aﬂre6pqueCKyfo TEPMHUHOJIOTUKO W CHMBOJIUKY,

IMPUMCHATDb eé B ponecce OCBOCHUA yqe6Hor0 mMaTtcpualia




Haxogutes 3HaueHUs 6YKB6HHLIX BBIpa)KeHI/Iﬁ npu 3aJaHHBIX

22 3HAYEHUAX NIEPEMEHHBIX
23 BeinonHaTe npeoOpazoBaHMs LEJIOTO BBIPAXKEHUS B MHOIOUWIEH
' MIPUBEICHNEM 0JI00HBIX CIaraéMbIX, paCKpbITHEM CKOOOK
BbInonHATE YMHOXKEHNE OJJHOYWIEHA HA MHOTOWIEH U MHOTOWJIEHA Ha
24 MHOTOYJIEH, NMPUMEHATh (POpPMYNbI KBaJpaTra CyMMBbl M KBajpara
pa3HOCTH
OcCylecTBIATh  pa3jloKEHUE MHOIOWIEHOB HA MHOMKUTEIN C
2.5 MOMOIIBIO BEIHECEHUS 32 CKOOKH OOIIIEr0 MHOKHUTES, TPYIITUPOBKH
cllaraeMblX, IPUMEHEHUs! POPMYJT COKpPAILEHHOIO YMHOXEHHUS
26 [TpumensTh NpeodpazoBaHKsl MHOIOUJICHOB IS PEIICHHS] Pa3IMUHBIX
' 3a/1a4 U3 MAaTEMaTUKH, CMEKHBIX IIPEIMETOB, U3 PCAIbHON NPAKTUKH
97 Hcrnonb30BaTh CBOWMCTBA CTENEHEH C HATYpaJIbHBIMHM IOKA3aTEISIMU
' JUJIs1 TPeo0Pa30BaHUs BRIPKCHHI
3 YpaBHEHUs U HEPAaBEHCTBA
Pewlats nuHENHBIE ypaBHEHUS C OJHOM IIEPEMEHHOW, IPUMEHSA
3.1 IIpaBUJIa IEPEX0/1a OT UCXOJHOIO YPABHEHUS K PABHOCUIIBHOMY €MY.
ITpoBepsTh, ABIAETCA JIU YUCIIO KOPHEM YpaBHEHUS
3.9 [lpumensaTs rpaduyeckue METOAbl NpPU  PEIIEHUM JIMHEHHBIX
' YPaBHEHUH U UX CUCTEM
33 [TonOupate mpuMepbl Nap 4YHCEN, SBIAIOLUIMXCS — PELIEHUEM
' JIMHENHOI0 ypaBHEHUS C IByMS IEPEMEHHBIMU
CTpouTh B KOOPJMHATHON TIIOCKOCTH TpaduK JTUHEHHOTO YpaBHEHHUS
3.4 C IByMsI IEPEMEHHBIMU; TIOJIB3YACh I'PpaUKOM, IPUBOAUTH IPUMEPHI
pElIeHNs] ypaBHEHUS
35 Pewats cucrembl ABYX JIMHEWHBIX ypaBHEHMM C  JIByMsA
. HepeMEHHBIMH, B TOM YHUCIIe TpapUuecKu
CocraBisTh U penaTh JMHEWHOE YPAaBHEHHUE WM CUCTEMY JIMHEHHBIX
3.6 YPaBHEHHUH IO YCJIOBHIO 3aJa4d, HHTEPIIPETUPOBATH B COOTBETCTBUU
C KOHTEKCTOM 3aJ1a4M MTOJIyYE€HHBIH PE3yJIbTaT
4 Koopaunats! u rpaguku. ®yHxumuu
N300paxarh Ha KOOPAMHATHON MHPSMON TOYKH, COOTBETCTBYIOILIUE
4.1 3a/laHHbIM KOOpJAMHATaM, JYy4M, OTPE3KH, MHTEpBaJIbl, 3alIMCBIBATH

YHUCJOBBIC IPOMCIKYTKH Ha anre6pqueCKOM SA3BIKC




42 OTtmedaTh B KOOPAMHATHOW TUIOCKOCTH TOYKH TIO 3aJaHHBIM
. KOOpJMHATaM
43 Crpowuts rpaduku muHeHHbIX QyHKIHH. CTpouTh rpaduk GyHKIUH Y
' = [x]
OnuceiBaTh ¢ MOMONIBIO (YHKIIUH M3BECTHBIC 3aBUCUMOCTH MEXTY
4.4 BEJIMYMHAMU: CKOPOCTb, BPEMS, PACCTOSIHHE, LIEHY, KOJHMYECTBO,
CTOUMOCTb, IPOU3BOIUTEIBHOCTD, BpEMsi, 00BEM pabOTHI
4.5 Haxonuts 3HaueHre GyHKIIUY 110 3HAYCHHIO €€ apryMeHTa
[lonumate rpaduueckuii cmoco0 TMpencTaBiIeHUs M aHalu3a
4.6 uH(OpMaIMK, H3BJICKAThb W HHTEPIPETUPOBATH WHGOPMAIUIO U3
rpadHuKOB peanbHBIX MPOLIECCOB U 3aBUCUMOCTEMN
8 KJIACC
Kon "
IIpoBepsieMble mpeIMeTHBbIE Pe3yJIbTATHI OCBOEHHS OCHOBHOM
NMpoBepPsieMOro .
o0pa3oBaTe/IbHON NMPOrpaMMbl OCHOBHOI'O 00111er0 00pa30BaHUA
pe3yJbTara
1 Yucna v BIYKACICHUS
Hcnonp3oBaTh  HauadbHBIE  MPEJACTABICHHUS O  MHOMKECTBE
11 JEHUCTBUTENBHBIX YUCET TSl CPABHEHUS, OKPYTJICHHSI U BHIYUCTICHHM,
. n300pakaTh JEHUCTBUTENbHBIC YHCIIa TOYKAMH Ha KOOPAWHATHOU
MPAMO
[lpumeHATr TOHATHE apU(METUYECKOrO0 KBaJApPaTHOIO KOPHS,
1o HaXOJUTh KBAJpPAaTHbIC KOPHH, HCIIOJNB3YS IPH HEOOXOIUMOCTH
' KaJTbKYJIATOD, BBITIOTHSTH peoOpa3oBaHUS BBIpKEHUH,
coJiep KaIuX KBaJIpaTHbIE KOPHU, UCIIOIB3Ys CBOMCTBA KOpHEH
13 Hcnonp3oBaTh 3amucy OONBIIMX M MaJbIX YHUCET C IOMOIIBIO
' JECATUYHBIX ApoOeii u ctenieneii yrncna 10
2 Anrebpanueckue BbIpaXKeHUs
[IpuMeHATh MOHATHE CTENEHU C IIeJIbIM TOKa3aTesieM, BBIOJHATH
2.1 npeoOpa3oBaHMs BBIPAXKEHHUM, COIEPKALIUX CTEHNEHH C UENIbIM
rokazaresiem




2.2

BBITIONHATE  TOXIECTBEHHBIE npeo6pa3013aHI/I;1 palluOHAIIBHBIX
BBIpa)I(CHPII;'I Ha OCHOBEC IIpaBHII I[GﬁCTBPIfI HaJa MHOI'OYJICHaAMH H

anreOpandecKUMH IPOOSIMH

2.3

PacknanpiBaTh KBagpaTHBINA TPEXUIEH HA MHOKUTEIN

24

[TpuMeHATh peoOpa3oBaHMsl BHIPAKEHUHN ISl PELICHUS pa3IUYHbIX

3aJla4 U3 MaTCMaTHUKU, CMCKHBIX IMPEAMCTOB, U3 peaHBHOﬁ IMPAKTUKHU

YpaBHEHUs U HEPABEHCTBA

3.1

Pemarn HHHCﬁHLIC, KBAaAPATHBIC YPAaBHCHHUA W PAlMOHAJILHBIC
YpaBHCHHA, CBOAMIUCCA K HUM, CUCTCMbI IBYX ypaBHeHI/Iﬁ C IBYMs

MNEPEMCHHBIMU

3.2

[lpoBoauTh mpoCTEWIINEe WCCIENOBaHUS ypaBHEHUI U CHUCTEM
ypaBHEHUH, B TOM 4YHCIE C MPUMEHEHHEM TIpadUyecKux
npeAcTaBiIeHUN (yCTaHABIMBATh, UMEET JIM YPaBHEHUE U CHCTEMa

YpaBHEHUH PEILLIEHUs, €CIIU UMEET, TO CKOJIBKO, U IpOYee)

3.3

[lepexomuts OT CJIOBECHOH (QOPMYITUPOBKH 3aJadyu K e
anredpanyeckoil MOJEIn ¢ IOMOIIBIO COCTaBJICHMS YPAaBHEHUS UIIU
CUCTEMBI ypaBHCHI/If/'I, HHTCPIIPETUPOBATL B  COOTBCTCTBUH C

KOHTCKCTOM 3aaa4u HOHy‘ICHHBIfI pe3yJibTaT

3.4

HpI/IMeHSITL CBOMCTBAa YHCIOBBIX HCPABCHCTB MJid CpPaBHCHUA,
OLICHKH, p€IIATh JINHEITHBIE HCpPaBCHCTBA C OI[HOﬁ nepeMeHHoﬁ Hn ux
CHUCTCMBI, 1aBaTb l"pa(bI/I‘{CCKYIO HIUIIOCTPpAIHUIO MHOKECTBA pCH_IeHI/Iﬁ

HEPaBCHCTBA, CUCTEMbI HCPABCHCTB

DyHKIU

4.1

[loHuMaTh W WCMONB30BaTh (PYHKIMOHAIBHBIE TOHSATHS M SI3BIK
(TepMHHBI, CUMBOJIMYECKHE OOO3HAYEHHUs), OINpENeNiATh 3HAUYCHUE
(GYHKIMY 110 3HAYEHUIO apryMEHTa, ONPEAEIATh CBOWCTBA (DyHKINU

o e¢ rpaduky

4.2

Ctpouts rpaduKu d7IeMEHTapHBIX QYHKIMA BUJA!
y=k/x

k/x




, Y =X2, Yy = X3, ¥y = x|, onuchIBaTh CBOICTBA YMCIOBOH (DYHKLUH IO €€
rpaduxy

9 KNIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI OCBOCHUS OCHOBHOM
NpoBePsSIeMOro .
o0pa3oBaTe/IbHOI NPOrpaMMbl OCHOBHOI'0 00111er0 00pa3oBaHus
pe3yJabTara
1 Yucna ¥ BIYUCIICHUS
11 CpaBHUBaTh M YHNOPSAJOYMBATH PAallMOHAJIBHBIE U UpPpPALUOHAJIbHBIC
' qucia
BoImonHsaTs apudmeTrueckue 1eUCTBUS ¢ palliOHATLHBIMU YUCIIAMU,
1.2 COYEeTasl yCTHBIE U MMCbMEHHBIE TPUEMBI, BBIIIOJIHATH BBIUHACICHUS C
MpPpaLMOHAIBbHBIMU YHCIIAMU
13 Haxoauth 3Ha4eHMs CTENEHEH C LEIbIMU MTOKA3aTEIsIMU U KOPHEH,
' BBIYHCIIATH 3HAYEHUS YUCIIOBBIX BBIPAXKEHUN
14 OkpyryisiTh  JIE€WCTBUTENbHBIE  YHCIA, BBIMNOIHATH  HPUKHUIKY
. pe3ysbTaTa BBIYMCIICHUM, OLICHKY YHCIIOBBIX BBIPAKEHUN
2 YpaBHEHUs 1 HEpaBEHCTBA
”1 Pemarp nuHeliHble W  KBaJpaTHblE ypaBHEHUS, YpaBHEHUS,
' CBOJISIILIMECS K HUM, ITPOCTENIINE JPOOHO-pallMOHAJIbHBIE YPaBHEHUS
Pemats cucTemMbl ABYX JTMHEHHBIX YPABHEHU C IBYMS [IEPEMEHHBIMU
2.2 Y CUCTEMBI IBYX YPABHEHUH, B KOTOPBIX OJHO YPABHEHHUE HE SIBIIAETCS
JIMHEWHBIM
Pemate TekcTOBBIE 33a/1aun aNreOpanvdecKuM CIOCOOOM C MOMOIIBIO
2.3 COCTaBJICHUSI YPAaBHEHHUS WM CHCTEMbI JBYX YPaBHEHMH C JIBYMs
NIEPEMEHHBIMU
[IpoBoauTh TpOCTEHIINE UCCICIOBAHUS YPAaBHEHUM W CHUCTEM
24 ypaBHEHHH, B TOM YHCI€ C MPUMEHEHHEM TIpadUyECcKuX
' IPECTaBICHUN (HalpUMep, YCTaHABIMBATh, UMEET JIU ypaBHEHUE
WIN CHCTEMa YpaBHEHHUH PELIeHUs, €CIIU UMEET, TO CKOJIBKO)




2.5

Pemwate nMHENHBIE HEpPaBEHCTBA, KBAJPaTHbIE HEPABEHCTBA,
n300pakaTh PEIICHHE HEPABEHCTB HA YHCIIOBOH MPSIMOM, 3aITUCHIBATh

pemieHuC ¢ IOMOUIBIO CUMBOJIOB

2.6

Pemats cucTtemMbl JIMHEHHBIX HCPAaBCHCTB, CUCTCMbl HCPABCHCTB,
BKIIIOYAOOIUME KBaApPaTHOC HEPABCHCTBO, I/I306pa)I(aTB pEeICHUE
CHUCTEMBI HCPABCHCTB HA YHCIOBOM pr[MOfI, 3aIMUCBbIBATh PCIICHUC C

INOMOIIBKO CUMBOJIOB

2.7

Hcnonp3oBaTh HCPAaBCHCTBA IPpU PCIICHHUU PA3JINYHBIX 3ada4

DyHKIU

3.1

PacrosHaBath  (pYHKIMH  HM3YYE€HHBIX  BHAOB.  IlOKa3bIBaTh
CXEMAaTHYECKH PpACIOIOKEHHE Ha KOOPAMHATHOM  IUIOCKOCTH
rpapukoB ¢yakumin Buma: y=KX, y=kx+b, y=k/x, y=ax*tbx+c, B
3aBUCHMOCTH OT 3HA4YE€HUH KOX(PQHIMEHTOB, OIMKCHIBATH CBONCTBA

byHKIUN

3.2

[Toka3piBaTh CXEMAaTHYECKM pACIOIOKEHHE Ha KOOPIWHATHOM
TUIOCKOCTH TpadukoB GyHKIMA Buga Y = VX, Y = [X| u onuceIBaTh

cBoMcTBa (PyHKITHIT

3.3

Crpouth u H300pa)kaTh CXEMATHYECKH TPaPUKU KBaJPATUIHBIX
(GyHKLUMI, ONMMUCHIBaTH CBOMCTBAa KBaJpaTHUHBIX (YHKIMHA MO MX

rpadukam

3.4

Pacrnio3HaBaTh KBagpaTH4HyIO (YHKIMIO 1O (GopMmyne, NPUBOAUTH
pUMEpPBI KBaJPaTUUHBIX (YHKIMHA U3 PEaJbHON KHU3HH, (DU3HKH,

reoMeTpuu

ApudmeTrueckast 1 reoOMeTpruecKas Mporpeccuu

4.1

Pacrnio3HaBaTh apuMETHYECKYI0 W TE€OMETPUYECKYIO IMPOTPECCUH

IIPH Pa3HBIX CIIOCO0axX 3aaHus

4.2

BBIMOMHATE BBIYHCIEHUS C HCMONb30BaHHEM (HOpMyl N-ro 4ieHa
apupMEeTHUECKON U TeOMETPUUYECKOI MPOTrpeccuii, CyMMBI MEPBBIX N

YHJICHOB

4.3

N306paxartsb YJIIEHBI OCJIEIOBATEIILHOCTH TOYKaAMU Ha

I(OOpI[I/IHaTHOI\/'I IIJIOCKOCTH




4.4

Pemrats 3aa4Hu, CBA3aHHBIC C YHCIIOBBIMU ITOCJICA0OBATCIBHOCTIMHU, B
TOM YHCJIC 3aJa4u H3 peanLHoﬁ KU3HU (C HCIIOJIB30BaAHHUEM

KaIbKYJIATOPA, TUPPOBBIX TEXHOIOTHI)




HNPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUA

7 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHMS
1 UYucna 1 BBIYUCIICHUS
Jlpobu OOBIKHOBEHHBIE U AECSITUYHBIE, NIEPEXO]T OT OJHOIN (OpPMBI 3alUCU
1.1 npoOeii k apyrou. [loHsSTHE panMOHATBHOTO YHCIA, 3alUCh, CPABHEHHE,
YIOPSA0YMBAHUE PALIMOHATIBHBIX YHCEN
12 Apudmernueckue AecTBUS ¢ pallMOHATBHBIMY YUCIIaMu. PemieHne 3a1a4 u3
' pearbHON MPAaKTUKU HA YacTH, HA IPOOH
13 CreneHb C HaTypajbHBIM IIOKa3aTelIeM: OIpeJesieHue, NpeoOpa3oBaHue
. BbIpa)XEHUI1 HA OCHOBE ONpPEIEICHUs, 3aIIMCh OOJIBIINX YUCEI
14 [IpoueHThl, 3aUCh MPOLEHTOB B BUAE ApoOU M IpoOH B BUIE MPOLEHTOB.
' Tpu ocHOBHBIE 3a7]aun HA IPOLIEHTHI, peLLIEHHE 3a1a4 U3 PealIbHON IPAKTUKU
L5 [IpumeHeHrne TPU3HAKOB JETUMOCTH, pa3JIOKEHWE Ha MHOXHUTEIU
' HaTypaJIbHbIX YHCEI
16 PeanbHple  3aBMCMMOCTH, B TOM 4YHcle Tmpsmas ©  oOparHas
' IIPONOPLUOHAIBHOCTH
2 Anrebpanydeckre BhIPaKEHHS
21 IlepemeHHbIe, UNCIOBOE 3HAUEHUE BBIPAXKEHUS C TepeMeHHOM. [lomycTumblie
' 3HAa4YeHUs] NEPEMEHHBIX
’5 IlpencraBnenre 3aBUCUMOCTH MEXJy BEIMYMHAMU B BHIE (OPMYIBI.
' Breruucnenus mo popmynam
23 [IpeoOpa3oBanne OYKBEHHBIX BBIPAKEHUH, TOXKIECTBEHHO paBHbIE
' BBIPAKEHUS
2.4 CBoJCTBa CTENIEHU C HATYpaJbHBIM [10KA3aTEIEM
25 OpnowieHbl 1 MHOrouneHsl. CteneHs MHOrowieHa. CiiojkeHue, BBIMUTaHUE,
. YMHOXXEHHE MHOTOWIEHOB
@opMynbl COKpAIIEHHOTO YMHOXKEHHs: KBajJpaT CyYMMBl U KBajapaT
2.6 pasHoctu. dopmyrna pa3HOCTH KBaapaToB. Pa3iojkeHre MHOrOYJICHOB Ha
MHOKUTEH




3 VYpaBHeHUS
31 VYpaBHeHHE, KOPEHb ypaBHEHHMs, IpaBUia NpeoOpa3oBaHMs YpaBHEHUS,
' PaBHOCUJIBHOCTh YPaBHEHUH
3.2 JIuHeiiHOe ypaBHEHHE C OJHOW MEPEMEHHOW, YMCIO KOPHEW JIMHEHMHOTO
' YpaBHEHUS, PEUICHUE JINHENHBIX YPaBHECHUI
33 CocraBieHne ypaBHEHHII 110 YCIOBHIO 3a]jaui. Perienre TeKCTOBBIX 3a1a4 ¢
' IMOMOIIBIO YPaBHEHHI
3.4 JluneliHoe ypaBHEHUE C IBYMS IEPEMEHHBIMU U €T0 Ipaduk
Cucrema JOByX JIMHEHHBIX YpaBHEHUH C JBYMs IEpEMEHHBIMU. Pemienue
3.5 CHUCTEM ypaBHEHHI CITOCOOOM TMOICTAHOBKH. [IprMephI pereHust TEKCTOBBIX
3a/1a4 ¢ MOMOUIbIO CUCTEM YPaBHEHUN
4 Koopaunats! u rpapuku. OyHkimn
4.1 Koopaunara Touky Ha mpsMon
42 Uucnosble IpOMEXKYTKH. PaccTosiHue MEXKY BYMS TOUKAMU KOOPAUHATHOMN
' IpsIMON
43 [IpsimoyronbHas cucrema koopauHat, ocu OX u Oy. AGcuucca u opauHaTa
' TOYKHM Ha KOOPJUHATHOM IIOCKOCTH
44 ITpumeps! rpadukoB, 3aaanHbIX GopMmyaamMu. UteHue rpaukoB peanbHbIX
' 3aBUCHMOCTEN
4.5 [Monstie pynxnun. I'padux Gyskiun. CoiicTBa QyHKIHIA
4.6 Jlunetinas ¢pynknys, e€ rpaduk. ['paduk pyHkmun y = [x|
47 I'paduueckoe pemieHHEe JTUHEWHBIX YPAaBHEHUH M CHUCTEM JIMHEWHBIX
' YPaBHEHUI
8 KUIIACC
Kon IIpoBepsieMbIi 3JIEMEHT COACPKAHUSA
1 Yucna 1 BIYMCICHUS
11 KBagpatHbiii kopeHb u3 uucia. IloHsTue 00 HppalMOHAIBHOM YHCIIE.
' Jlecstuynble MpUOIMKEHUS UPPALMOHAIBHBIX YHCE
CpoiicTBa apupMeTHyecKuX KBaJpaTHBIX KOpPHEH M MX NPUMEHEHHE K
1.2 peoOpa30BaHUIO YHUCIIOBBIX BbIpaKEHUI u BBIUHCIICHUSIM.
JlelicTBUTENBHBIE YHCIIA




1.3 CreneHsb ¢ 1ebIM MOKazaTeneM 1 e€ cBoiicTBa. CTaHAapTHAS 3allUCh YUCIa
2 Anrebpanyeckue BhIpaKEHUS

91 KBagpatHelii TpéXwieH, pa3ioKEeHHE KBaApaTHOrO TpEXWIEHAa Ha
' MHOXHTEIH

2.2 Anrebpanueckas 1poos. OCHOBHOE CBOMCTBO alnredpandeckou 1poou

2.3 CrnosxeHue, BBIYUTAHNE, YMHOXKECHUE, JIeTICHUE alreOpandeckux apodei

24 ParmonanbHble BeIpaskeHUs U UX IpeoOpa3oBaHue
3 YpaBHEHUS U HEPABEHCTBA

31 KBagpatHoe ypaBHeHme, Gopmynaa KOpPHEH KBaapaTHOTO YpaBHEHUS.
' Teopema Buera

3.2 Pemienue ypaBHeHM, CBOAAIIMXCA K TUMHEWHBIM U KBAJIPATHBIM

3.3 [pocreiimme 1poOHO-paIMOHANIBHBIE YPaBHEHHS

I'paduueckas HHTEpIIpeTaLUs YPAaBHEHHH C ABYMsI IEPEMEHHBIMU M CUCTEM
3.4 JMHEWHBIX YpaBHEHUI ¢ IByMs nepeMeHHbIMU. [Ipumeps! pemeHus cuctemMm
HEJTMHEWHBIX YpaBHEHUH C IByMS IEpEMEHHBIMH

3.5 Pemennie TeKCTOBBIX 33724 adredOpanyecKuM cnocooom

3.6 YucnoBble HEPABEHCTBA U UX CBOMCTBA

3.7 HepaBeHcTBO ¢ 01HOM NTEpEMEHHON

3.8 PaBHOCHIIBHOCTD HEPABEHCTB

3.9 JIuHeiiHble HEpaBEHCTBA C OJJHOM NIEPEMEHHOMN

3.10 CucTeMbl TMHEHHBIX HEPABEHCTB C O/IHOM epeMeHHON
4 DyHKIUN

41 [Tonstue ¢dyukmouu. OOMacTh ONpeAcIeHWs] W MHOXECTBO 3HAYCHUH
' ¢byskun. CiocoObl 3a1aHust QyHKUINN

4.2 I'paduk Qynkunu. YreHre cBONCTB GyHKIUH 1O €€ rpaduky

4.3 [Tpumeps! rpadukoB QYHKIUH, OTPaXKAIOUINX peaTbHbIC IPOIECCHI

44 @OyHKIMM, ONUCHIBAIOIIME TPSAMYIO U OOpaTHYIO MPOIOPLUOHAIbHBIC
' 3aBUCHMOCTH, UX TpaduKu

4.5 OyHKIMU Y =X?, Yy = X?

4.6 OyHkuu y = [1X, Y = |x]|

4.7 I'paduueckoe perieHre ypaBHEHU U CUCTEM YpaBHEHHM

9 KIIACC




Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

1 Yuca v BBIYUCICHUS
11 PamionanbHble yKcia, MppalUoOHANbHBIE YHCIa, KOHEYHblE M OECKOHEUHbIE
. JIECATUYHBIE TpoOU
MHOX€eCTBO  JIE€MCTBUTEIIBHBIX  YHCEJ, JICCTBUTEIIBHBIE 4YHUCIA  KaK
19 OCCKOHEUYHBIE JeCATHYHbIE IpoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBHE
' MEXIy MHOXECTBOM JCHCTBUTEIBHBIX YHUCEI M KOOPAUHATHOW IPSMOMU.
CpaBHeHUE NEUCTBUTENBHBIX YUCEI
1.3 ApudmeTtnueckue AeHCTBUS ¢ JEHCTBUTEIbHBIMU YHCIIAMU
W3mepenusi, npubInxKeHus:, OIleHKU. Pa3mepbl 00bEKTOB OKPYKAIOIIETO MUPAa,
14 JUTUTETILHOCTh TPOIIECCOB B OKpyXkatouieM mupe. [IpubnmxéHHoe 3HaueHHe
' BEJIMUMHBI, TOUHOCTb Npubamxenus. Okpyriaenue uyncen. [Ipukuaka u oenka
pe3yJIbTaTOB BHIYMCIICHUN
2 VYpaBHEeHMsI U HEpaBEHCTBA
2.1 VYpaBHEHMsI ¢ OAHOM IIEPEMEHHOM
2.2 JIuneitnoe ypaBHeHue. Pelienue ypaBHeHUH, CBOAAIINUXCS K TUHEUHBIM
2.3 KBagparnoe ypaBHeHue. PellieHre ypaBHEHUN, CBOASLIMXCS K KBaAPATHBIM
24 bukBagpatHoe ypaBHeHue. I[IpuMepbl pelieHuss ypaBHEHUM TpeTbel U
' YeTBEPTOU CTENEHEW pa3I0KEeHUEM Ha MHOKUATEIN
25 Pemenue npoGHO-paliioHaNbHBIX YpaBHEHUN
2.6 CucreMsbl ypaBHEHUI
2.7 VYpaBHeHHE ¢ ABYMS IIEPEMEHHBIMHU U €r0 TpapuK
2.8 Pemenue cucreM AByX JIMHENHBIX YPaBHEHU C JBYMsI IEPEMEHHBIMU
29 Pemenne cucrem ByX ypaBHEHM, OJHO M3 KOTOPBIX JIMHEWHOE, a APYroe —
. BTOPOM CTENEHU
2.10 ['padmyeckas mHTEpIpETALIMS CUCTEMBI YPaBHEHHI C BYMsI IEPEMEHHBIMU
2.11 Pemienne TeKCTOBBIX 3a/1a4 aIreOpandyecKuM CIIocOO0M
2.12 UucnoBble HEPABEHCTBA U UX CBOMCTBA
2.13 Pemenne nuHeNHBIX HEPABEHCTB C OJJHOW IEPEMEHHOMN
2.14 Peienne cucreM JIMHEWHBIX HEPABEHCTB C OJHOM IIEPEMEHHOU
2.15 KBaaparHbple HEpaBEeHCTBA




I'paduueckas MHTEpHpeTalusi HEPaBEHCTB M CHUCTEM HEPABEHCTB C JIBYMS

2.16
IIEPEMEHHBIMU

3 DyHKIIUN

31 KBanmparnunas ¢ynkuoums, e€ rpadpuk m cpoiictBa. IlapabGona, KOOpIHMHATHI
' BEPILMHBI 1apadoIbl, OCb CUMMETPUN NTapaboJIb

3.2 I'paduxu dpynkimii y=kx, y=kx+b u ux cpoiicra

3.3 I'paduxu dpynkmii y=k/X, y = X° u ux cBoicTBa

3.4 ['paduku pyHKIM , ¥ UX CBOMCTBA
4 YucnoBsle OCIEN0BATENBHOCTH

41 OnpeneneHue U CrocoObl 3a7jaHus YUCIIOBBIX TIOCIIEIOBATEILHOCTEH. 3a1anne
' MOCJIEIOBATEIILHOCTH PEKYPPEHTHOM (popMyItoi u ¢hopmysoi N-ro dieHa

49 Apudpmernueckass mporpeccusi. PopMmynbl N-ro uieHa apuMETHUECKOH
' IPOrPECCUH, CyMMBbI IEPBBIX N YJICHOB

43 I'eomerpuueckas mnporpeccus. @Dopmyibl N-ro 4wieHa I'E€OMETPUUECKOU
' IIPOrPECCUU, CyMMBI IIEPBBIX N YJIEHOB

44 N300paxeHne 4YICHOB apU(PMETHUECKOH U TEOMETPUYECKOM mporpeccHii
. TOYKAMU Ha KOOPAUHATHOU TUIOCKOCTHU. JINHENHBIN U 3KCIIOHEHIIMAJIbHBINA POCT

4.5 Crno’xHbI€ MPOLIEHTHI




MPOBEPSIEMBIE HA OI'D I1IO MATEMATUKE TPEBOBAHUS K
PE3YJBbBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJBHOMN
IPOTPAMMBI OCHOBHOI'O OBIIIET'O OBPA30BAHUS

Kon
NpoBepPsIEeMOro
TpeOOBaHMSI

IIpoBepsiemble TPeGOBaHUS K NIPeIMETHBIM pe3yJbTaTaM
OCBOCHHS OCHOBHOI1 00pa30oBaTe/IbHON NPOrpaMMbl OCHOBHOIO
o0mero oopazosanus Ha ocHoBe ®PI'OC

YMeHue onepupoBaTh MNOHATHAMH: MHOXECTBO, IOJMHOKECTBO,
olnepanuuy HaJ MHOKECTBAMHU; YMEHHE OIEPHUPOBATH IOHATHUSAMU:
rpad, cBA3HBIA Trpad, IepeBo, LUK, MPUMEHITh UX MPU PEUICHUH
3ajja4; yMEHHUE MCIIOJIb30BaTh TIpauuecKkoe Ipe/CTaBICHUE
MHOXECTB [UIsl ONMCAHHs PEAIBHBIX IPOLECCOB W SBICHHUW, INpU

pEIIeHUN 3a/1a4 U3 APYrUX Y4eOHBIX MPEIMETOB

YMmenue OICPHUPOBATH MOHATUAMU: OMIPCACIICHUC, aKCUOMA, TCOpEMa,
A0Ka3aTCJIbCTBO, YMCHUC pacClio3HaBaTb HWCTUHHBIC W JIOXKHBIC
BBICKA3bIBaHUs, IMPUBOAUTL MPUMCPBI U KOHTPIPUMCPBI, CTPOUTH

BBICKA3bIBAHUA U OTPULIAHUS BBICKQ3BIBaHUM

YMeHne onepupoBaTh MOHATUSIMU: HATypaJbHOE YUCIIO, IPOCTOE U
COCTABHOE YHCJIO, JCJIUMOCTh HATYypaJIbHBIX YHCEJ, MPU3HAKU
JNETUMOCTH, 1IeJI0€ YKCII0, MOAYJIh Yuciia, OOBIKHOBEHHAS IPOOh M
JecATUYHAs ApOoOb, CTAHIAPTHBIM BHU]I YKCIIA, PAIIMOHAILHOE YHCIIO,
UPPALMOHATIBHOE YUCIIO, apu(METUYECKUH KBaJApaTHbIH KOpEHb;
yMEHUE BBIMOJHATH JCHCTBUA C YHCIAMH, CpaBHUBATh U
YHOPSAIOYMBATh YHUCJA, TPEACTABISATh YHUCIAa HAa KOOPAMHATHOU
NpsIMOM, OKPYIJISATh YHUCIA; YMEHUE JIeJaTh MPUKHUIKY U OLCHKY

pe3yabTara BBIYMCIECHUN

YMeHue onepupoBaTh MOHIATUSAMM: CTEIIEHb C LIEIBIM I10KA3aTeleM,
apudMeTHUecKuil KBaJpaTHbIM KOPEHb, MHOTOUYJIEH, alnreOpanyeckast
IpoOb, TOXJECTBO; 3HAKOMCTBO C KOPHEM HATypajbHOM CTENEeHH
OoJbIlle €IUWHUIBI, YMEHHE BBIMOJIHATH pacu€rbl Mo (opmynam,
npeoOpa3oBaHus LEJbIX, JAPOOHO-pPALMOHANBHBIX BBIPAXKEHUNA U
BBIPAXXEHHUM C KOPHIMH, pa3jioKeHHEe MHOTOWIEHAa Ha MHOXHTEIH, B
TOM YHCJIE C HCHOJb30BaHHWEM (OPMyN Pa3HOCTU KBaJIpaToB H

KBaapaTa CyYMMBI U Pa3HOCTHU




YMeHue onepupoBaTh NOHATHIMU: YACIOBOE PAaBEHCTBO, YPABHEHUE
C OJIHOM TMepeMEeHHO, YHCIOBOE HEPaBEHCTBO, HEPABEHCTBO C
MEPEeMEHHON; YMEHHE pellaTh JUHEHHbIC U KBaJIpaTHbIC YPaBHEHUS,
JIpOOHO-pallMOHANIbHBIE YPABHEHHSI C OJIHOM MEPEMEHHOM, CUCTEMBI
JIBYX JJMHEWHBIX YPAaBHEHUM, JIMHEHHbBIE HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHble W JIpOOHO-pAallMOHAIbHBIE HEPAaBEHCTBA C OJHOU
IIEPEMEHHOM, B TOM YHUCJIE IIPU PELICHUH 3a7a4 U3 APYTUX IPEIMETOB
U TPaKTUYECKUX 3aJa4; YMEHHE MHCIIONb30BaTh KOOPAMHATHYIO
OpSAMYIO U KOOPJUHATHYIO TUIOCKOCTB ISl M300paKeHUsS! peIIeHHH

YpaBHEHUI, HEPABEHCTB U CUCTEM

YMeHue oneprupoBaTh NOHATUAMU: GYHKINA, TpaduK QyHKIUU, HYIH
byHKLIMY, OPOMEXYTKM  3HAKOIOCTOSIHCTBA,  HPOMEXKYTKU
BO3pacTaHMs, yObIBaHUs, HaumOOJblllee M HAaUMEHbIIEE 3HAUCHHS
byHKLINY; yMEHue OINIepUPOBAThH HOHATHAMMU: npsmMas
IPONOPLUOHAIBHOCTb, IMHEWHAS (PYHKIUSA, KBaIpaTU4Has PYyHKIMS,
oOpaTHass MPONMOPLIHUOHATIBLHOCTh, Mapaboyia, rurepdosa; yMeHHE
CTpOUTh Tpa@uKud  (GYHKIMHA, HUCHONIB30BaTh Tpaduku s
OTIpENIeICHUs] CBOMCTB TPOLIECCOB M 3aBHCHUMOCTEH, UIS PEIICHUS
3a/a4 U3 IPYrux y4eOHBIX MPEIMETOB W PEaJbHOM JKU3HU; YMEHUE

BBIpaXkaTh (pOpMyJIaMu 3aBUCHIMOCTH MEX/y BEIUIYMHAMU

YMeHue  onepupoBaTb  IOHATUSMH: MIOCJIEJOBATEIBHOCTb,
apudmMeTHueckass M TEOMETpPHYECKash MpPOTPEeCcCHH; YMEHHE
UCIOJIb30BaTh CBOICTBA MOCIEN0BATEIbHOCTEH, (DOPMYIIBI CYMMBI U
o011ero wieHa Mpu pelIeHUH 33/a4, B TOM 4YUCIIE 33Jad U3 JPyrux

y4eOHBIX MPEAMETOB U PEATLHON KUZHU

YMeHue pemarh 3aJja4i pa3HbIX THUIOB (B TOM YHCIIe Ha MPOLIEHTHI,
JOJIM M 4acTW, JBI)KEHUE, paboTy, LIEHYy TOBapOB U CTOMMOCTH
MOKYIIOK M YCIIYT, HAJIOTH, 33J1a4M U3 00JIaCTH YIPaBJIEHUS JINYHBIMU
U CeMEWHbIMM (MHAHCAMHU); YMEHHE COCTaBIISATh BBIPAKEHUS,
YpaBHEHHUS, HEPABEHCTBA M CHUCTEMBI 10 YCIOBUIO 3aJayH,
UCCIIEI0BATh IOJyYEHHOE PELIEHUE U OLIEHUBATh ITPaBA0II0100HOCTh

MMOJIYYCHHBIX PE3YJIbTATOB

YMeHue onepupoBaTh NOHATHAMHU: GUTYpa, TOUKA, OTPE3OK, MpsIMas,
ayd, JOMaHas, yrod, MHOTOYT'OJIbHUK, TPEYroJIbHUK,

paBHOOEIPEHHBIH u PaBHOCTOPOHHUI TPEYroJbHUKH,




MPSIMOYTONIBHBIM TPEYTOJIbHHUK, MeAHaHa, OUCCEKTpHca M BBICOTA
TPEYrojbHUKA,  YEeTBHIPEXYTOJNBHUK,  MapajuiesiorpamM,  pomo,
OpSIMOYTOJIBHUK, — KBaJpaT, Tpameuus; OKPYKHOCTb,  KpYT,
KacarejbHas; 3HAKOMCTBO C IIPOCTPAHCTBEHHBIMU (hUTypamu;
YMEHHE peniaTh 3aJaud, B TOM YMCJE U3 MOBCEIHEBHOM JKHU3HH, Ha
HaXO0XKJICHUE TEOMETPUUCCKUX BETUYHH C IPUMEHECHUEM M3YYCHHBIX

CBOWCTB Guryp u hakToB

10

YMeHue onepupoBaTh NOHSATHSMHU: PaBEHCTBO (UTYp, paBEHCTBO
TPEYrOJILHUKOB; MapajlieIbHOCTh U MEPICHIUKYISIPHOCTh MPSMBIX,
Yroid MeXIy HPSMBIMH, TEPIEHAMKYISP, HAKIOHHAs, MPOCKIUS,
nogobue  ¢uryp, 1omOOHBIE  TPEYroJbHMKH,  CHUMMETpPHUS
OTHOCHTEJIBHO TOYKHU M TPSIMOI; YMEHHE Paclo3HaBaTh PaBEHCTBO,
CUMMETpUI0 ¥ moxobue  Quryp,  mapauieNnbHOCTh U

NEPIEeHIUKYISIPHOCTD MPSIMBIX B OKPYKAIOIIEM MUPE

11

YMeHue onepupoBaTh IOHATHAMH: JUIMHA, PAaCcCTOSHHUE, Yroll
(BeMIMYMHA yIJIa, CHHYC U KOCHHYC yIJla TPEyroJibHUKa), IJI0LIa/ib;
YMEHHE OLIEHUBATh Pa3Mepbl IPEIMETOB U OOBEKTOB B OKPYKAIOIIEM
MHUpE; yMEHHE TIPUMEHATH (OPMYyIbl TMEpUMETpa W IUIOMIAIH
MHOT'OYTOJIbHUKOB, JJIMHBI OKPYKHOCTH M TUIOLIAAN Kpyra, o0bema
IPSIMOYTOJIBHOTO TapajuiesieNuIea; yMEHUE IPUMEHSTh IPU3HAKU
paBEHCTBAa TPEYrOJbHUKOB, TEOPEMY O CYMME YIJIOB TPEYTOJIbHUKA,
teopemy Iludaropa, TpPUrOHOMETPHUUECKUE COOTHOLICHUS IS

BbBIYMCJICHUA OJIUMH, paCCTOHHHﬁ, IUIOIaae

12

YMmenne wu3o0pakaTh IUIOCKME QUIYpHl M WX KOMOUWHAINH,
MPOCTPAHCTBEHHbIE (UTYPHl OT PYKH, C IOMOIIBI0 UYEPTEKHBIX
MHCTPYMEHTOB U D3JEKTPOHHBIX CPEACTB IO TEKCTOBOMY WU

CHUMBOJIBHOMY OITMCAHUIO
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YMmenue ONepupoBaTh MOHATUAMH: HPAMOYroJibHasgd CHUCTEMaA
KOOpAuHAT, KOOpAWHATBI TOYKH, BCKTOP, CYMMa BCKTOPOB,
MPpOU3BCACHUC BCKTOpPAa Ha YHCIO, CKAJIAPHOC TMPOU3BCACHUC
BCKTOPOB; YMCHHUC HCIIOJIb30BATb BCKTOPbI W KOOPAWHATBI IJId
MpEACTABJICHUA NAaHHBIX W PCUICHUA 3a/lad, B TOM YHCJIC U3 APYTUX

y‘le6HBIX npeaMeToOB U peaHLHOﬁ KHU3HHU
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YMeHue OIICPUPOBATL IIOHATHUAMMU: CTOJIOMKOBBEIE U KpYT'OBLIC

JarpamMMmbl, TaOJMIBI, CpeaHee apudMeTHYecKoe, MeaHuaHa,




HauOoJbIlIee U HaMEHbIIIee 3HAYCHHSI, pa3Max YHCIOBOr0 Habopa;
YMEHHE W3BJEKaTh, HWHTEPIPETUPOBATh M  MNPeoOpPa3OBHIBATH
uHbOpMalMIO, TPEICTaBICHHYI0 B TaOJUIlaX M Ha Juarpammax,
OTpakaroIllyl0 CBOMCTBA U XapaKTEPUCTUKH PealibHbIX MPOLECCOB U
ABJICHUN; yMEHHME paclo3HaBaTh HM3MEHYMBBIE BEJIUYHMHBI B

OKpYXaroIieM MUpe
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YMeHue onepupoBaTh MOHATUSMU: CIy4alHbIM ONBIT (CIIydalHbIN
DKCIIEPUMEHT), 3JIEMEHTAPHOE COOBITHE (DJIIEMEHTApHBI MCXOM)
CIIY4aifHOTO ONBITA, CIy4YalHOE COOBITHE, BEPOSTHOCTH COOBITHS;
YMEHUE HAXOIUTh BEPOATHOCTH CIIy4ailHBbIX COOBITHMH B OIBITAX C
PABHOBO3MOXHBIMH 3JIEMEHTapHBIMU COOBITUSIMH; YMEHHE pellaTh
3aJlauyd METOJOM OpPraHM30BAaHHOIO Mepedopa U ¢ UCHOIb30BAHUEM
IIPAaBWJIa YMHOJKEHUS; YMEHHUE OLICHMBATh BEPOATHOCTH PEAIBHBIX
COOBITUI U SBJIEHUH, TIOHUMAThH POJIb MPAKTUYECKU JOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITUH B OKPYXAaIOLIEM MHpPE U B IKHU3HH;
3HAaKOMCTBO C IIOHATHEM HE3aBHCHUMBIX COOBITMH; 3HAKOMCTBO C

3aKOHOM OOJIBIIHX YHCETI U €0 POJIBIO B MaCCOBBIX SIBJICHUAX

16

YMenue BbIOMpaTh MOAXOASIIMNA WM3YYEHHBIH METOJ AJI pEIICHUS
3a71a4y, IPUBOJUTH IIPUMEPBl MATEMATUYECKUX 3aKOHOMEPHOCTEN B
IIPUPOJE U KU3HM, PACIIO3HABATH IPOSBICHUE 3aKOHOB MAaTEMATUKHU
B HCKYCCTBE, OIIMCBIBATH OTJAEIBHBIC BBIJAIOIIHUECS PE3YJIbTATHI,
[IOJIy4CHHBIE B XOJ€ Pa3BUTHS MAaTEMATHKU KaK HayKH, IIPUBOAUTH
IpUMEPBl  MATEMaTUYECKUX  OTKPBITUM M HMX aBTOPOB B

OTE€UYECTBEHHOH 1 BCGMHpHOfI HUCTOpUHU




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, ITIPOBEPAEMbIX HA OI'D

1O MATEMATHUKE
Kon IIpoBepsieMblii 3JIeMEHT COePKAHUSA

1 Yucna v BBIYUCICHUS

1.1 HarypanbHble u nenbie ynucina. [Ipu3Haku 1eTMMOCTH LHEIbIX YHCE

1o OOBIKHOBEHHBIE ¥ JIECATHYHBIE  ApOoOM, TPOLEHTH, OECKOHEYHBIE
' nepuoaAnYecKue Apoou

13 Panmonaneubie uucia. ApudMeTHUECKHE ONEpalid ¢ PaHOHATBHBIMU
' YUCIaMHU

14 JeiictButensHbie Yncia. ApudMETHUECKHE ONEpalud C JIEeHCTBUTECILHBIMU
' YyHClIaMu

L5 [TpuOmKkEHHBIC BBIYHMCICHUS, TpaBUiIa OKPYIJICHUS, TPUKHIKA W OICHKA
' pe3yJibTaTa BEIYMCIEHUN
2 Anrebpanueckue BbIPaKeHHS

2.1 bykBeHHbIe BhIpayKeHUs (BBIPAXKECHUS C TIEPEMEHHBIMH )

20 Crenenp c nensiM mnokasareneM. CTeleHb C palUOHAJIbHBIM IOKAa3aTEJIEM.
' CaoiicTBa cTeneHu

2.3 MHorouseHbl

2.4 Anrebpaunyeckasi 1po0b

’5 Apudpmernueckuii  KOopeHb ~ HaTypainbHOM  cremeHu.  [leiictBus ¢
' apuQMEeTHIECKUMU KOPHSIMH HAaTypalbHON CTETICHH
3 YpaBHEHHS 1 HEpABEHCTBA

31 Lensie u apoOHO-panMoHanbHble ypaBHeHUs. CHCTEMBI M COBOKYITHOCTH
' ypaBHEHUI

32 Henble u npoOHO-panoHanIbHble HepaBeHCTBA. CHCTEMBI M COBOKYITHOCTH
' HEpaBEHCTB

3.3 Pemenue TeKCTOBBIX 3a/1a4

4 Uucnoble MOCIIe10BaTETbHOCTH

4.1 ITocnegoBaTenLHOCTH, CIIOCOOBI 3aaHHUs MTOCIIEN0BATELHOCTEN




ApudmeTrnueckas U TreoMeTpuyeckas mporpeccur. Dopmyna  CIIOXKHBIX

4.2
MIPOIICHTOB
) OyHKINUU
Oynkiyst, cnocoObl 3amaHus  ¢(yHkuuu. I'padux ¢yHkumu. O6nacth
oTIpeIeNICHUs] 1 MHOXKeCTBO 3HaueHu# pynkmuu. Hynu ¢ynkmuun. [IpomexyTku
5.1 3HAaKOMOCTOSTHCTBA. [IpOMEXyTKM MOHOTOHHOCTH (PYHKIMH. MaKCHMyMBI U
MUHUMYMBI (yHKIMA. HaunOonbiiee W HauMeHblee 3HaueHHE (PYHKIMM Ha
MIPOMEXKYTKE
6 Koopaunatsl Ha psiMO¥ U TIJIOCKOCTH
6.1 KoopnunaTthnas npsimas
6.2 JlexapToBbI KOOPAMHATHI HA TUNIOCKOCTH
7 I'eomeTpus
7.1 I'eomerpuueckue ¢purypsl 1 Ux cBOMcTBa
7.2 TpeyrosnbHUK
7.3 MHOTOyroasHUKH
7.4 OKpy»XHOCTb U KpYyI'
7.5 N3mepenue reoMeTpuyecKuX BEIUYUH
7.6 BexTopsl Ha mIockocTH
8 BeposiTHOCTB U cTaTHUCTHKA
8.1 OnwucarenpHasi CTaTUCTUKA
8.2 BeposiTHOCTB
8.3 Kombunatopuka
8.4 MHoxecTBa
8.5 I'pader




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET






