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HHOACHUTEJBHASA 3AIINCKA

Anrebpa sBISETCS OJHMM W3 OIOPHBIX KYpPCOB OCHOBHOTO OOIIETO
oOpa3oBaHMs: OHa OOCCIIEUYMBAaET W3YyYCHUE JIPYIUX AUCIHIUIAH, Kak
€CTECTBCHHO-HAYYHOTO, TaK M TYMaHUTapHOTO IIMKJIOB, €€ OCBOCHHUE
HEOOXOMMO ISl TPOJOJDKEHUS 00pa3oBaHWsS M B TIOBCEIHEBHOH JKU3HHU.
PazBuTtre y 0OydJarommxcsi HAyYHBIX IPEACTABICHUN O MPOWCXOXKICHUH U
CYITHOCTHU anreOpandecKux abCcTpakiuii, Criocode OTpaKeHUsI MaTeMaTHIeCKON
HAYKOU SIBJICHUW W TIPOIIECCOB B MPHUPOJE M OOIIECTBE, POIH MAaTEMAaTHYECKOTO
MOJICTTMPOBAHUS B HAydYHOM TIO3HAHMM H B TIPAKTHKE CIOCOOCTBYET
(GOpMUPOBAaHHIO HAYYHOTO  MHPOBO33PCHHS WM  KA4eCTB  MBIIUICHUS,
HEOOXOAMMBIX [UIsl aJanTallid B COBPEMEHHOM HH(PPOBOM OOIIECTBE.
Nzydenne anreOpsl oOecrieunBaeT pa3BUTHE YMEHHs HaOI0IaTh, CPAaBHUBATD,
HAXOJUTh 3aKOHOMEPHOCTH, TPEOYyeT KPUTUYHOCTH MBIIUICHHS, CIOCOOHOCTH
apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOM JIEHCTBUS U BBIBOJIBI, (DOPMYIUPOBATH
yTrBepkieHus. OcBoeHUe Kypca anredpbl 00ecreurnBaeT pa3BUTHE JIOTHUYECKOTO
MBIIIJIEHUST 00YyYaroUUXCs: OHM HCIOJIB3YIOT JEAYKTHUBHBIE M HHIYKTUBHBIC
paccykJieHus, 0000IeHne U KOHKPETHU3aIiio, a0CTparupoBaHue U aHAJIOTHIO.
OOyuenue anrebpe MpeanoiaraeT 3HAYUTEIbHBIH O0BEM CaMOCTOATEIIbHON
JESATEIBHOCTH OOYYAIOIIMXCS, TOITOMY CaMOCTOSITEIbHOE pelIeHUe 3aaad
SBJISIETCS peaiu3alien NeaTeIbHOCTHOTO MPUHIIUIA 00YUYEHUSI.

B crpykrype mporpammbl yueOHOTO Kypca «AmnreOpay» st OCHOBHOTO
oOmero o0Opa3oBaHHMsi OCHOBHOE MECTO 3aHMMAIOT  COJIEPKATEIbHO-
MeTOIMYecKre JuHUU: «Yucra U BBIYUCICHHS», «AJreOpanyeckue
BBIPOKEHUS», «YpaBHEHUS M HEpaBeHCTBa», «DyHkium». Kaxngas u3 3TuX
CoJIepKaTeIbHO-METOIMUECKIX JMHUN Pa3BUBACTCA HA MPOTHKECHUU TPEX JIET
U3YYCHHS Kypca, B3aUMOJICUCTBYSI C IPYTUMU €ro JUHUSMU. B Xone uzydeHus
y4eOHOTO Kypca OOydaloIIMMCS MPUXOJUTCS JIOTHUECKH PacCyKIaTh,
UCIIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN SI3bIK. B CBSI3M € 3THM B MporpaMmy
yueOHOTO Kypca «Anredpa» BKJIIOYEHbI HEKOTOPHIE OCHOBBI JIOTHKH,
IIPE/ICTaBIICHHBIE BO BCEX OCHOBHBIX pa3jielaX MaTeMaTHUYeCKOro 0O0pa3oBaHUs
U CIHOCOOCTBYIOIIME OBJIAJICHUIO OOYYaIOIMIMMHCS OCHOB YHHUBEPCAIHHOTO
MaTeMaTudeckoro s3bika. CopepikaTeabHOM M CTPYKTYPHOW OCOOEHHOCTHIO
y4eOHOTO Kypca « AnreOpay sBISICTCS €r0 HMHTETPUPOBAHHBIN XapaKTep.

Conepxxanue nuHuUM «Yucina W BBIUMCICHUS» CIYXUT OCHOBOW IS
JTaNbHEHIIEr0  M3y4YeHUsT  MaTeMaTHUKHU, CIHOCOOCTBYET  Pa3BUTHIO Y
oOydJaronmuxcst  JIOTUYECKOTO0  MBIIUICHHUS,  (OPMUPOBAHUIO  YMEHHS
MOJIb30BAThCSl AITOPUTMAMH, a TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB,
HEOOXOJAMMBIX MJI TOBCETHEBHOW XW3HU. Pa3BuUTHE TOHATHS O YHUCIE Ha
YpPOBHE OCHOBHOTO OOIIET0 oO0pa30oBaHWs CBS3aHO C pPAIlMOHAIBHBIMU U
UppAlMOHATFHBIMU  YHCIaMH,  (OPMHUPOBAHHMEM  MPEJACTABICHUH O
JICUCTBUTEITLHOM YHUCJIE. 3aBEpIlIEHNE OCBOCHUS YHCIIOBOW JIMHUU OTHECEHO K
cpenHeMy oO1eMy o0pa30BaHUIO.

Conepxanue JAByX anreOpadeckux JUHUA — «Anrebpandeckue
BBIPOKCHUS» U «YPABHEHHS M HEPABEHCTBA» CIIOCOOCTBYET (DOPMUPOBAHUIO Y
oOydJaronmxcsi MaTeMaTUYecKOro ammapara, HEOoOXOJMMOTO JJiS PEIICHUS
3alay MaTEeMaTUKH, CMEXHBIX TPEIMETOB U TPAKTUKO-OPUEHTUPOBAHHBIX
3amady. Ha ypoBHe ocHOBHOro oOImero oOpa3oBaHus Y4YeOHBIM MaTepual
TPYNIUPYETCS BOKPYT PAlMOHAIBHBIX BBIpAXEHUH. AnreOpa TEeMOHCTPUPYET
3HAYCHHE MATEMATHKHU KaK SI3bIKA JIJIST TTOCTPOCHUSI MAaTEMAaTUYECKUX MOJIEIIEH,
OTHMICaHMS MPOIIECCOB U SIBJICHUH peaibHOTO Mupa. B 3amaun oOydenus anredpe



BXOJAT TaKXke JalibHeWIlee pa3BUTUE aAJITOPUTMUYECKOTO  MBIIUICHHUS,
HE0OXO0IUMOT0, B YACTHOCTH, JUIsl OCBOCHUS Kypca HHPOPMATUKH, U OBJIAJICHUE
HaBbIKaMM JIEAYKTUBHBIX paccyxjeHuid. [IpeoOpa3zoBanue CUMBOIBHBIX (HhOpM
CIIOCOOCTBYET Pa3BUTHIO BOOOPAKEHHUS, CIIOCOOHOCTEM K MaTEeMaTHYECKOMY
TBOPYECTBY.

Conepxxanne  (QyHKIMOHATIBHO-TpaUUYECKOM JIMHUM  HAIEJeHO Ha
MOJIydeHHEe OOydYaromuMucad 3HaHMM 0 (QYHKIUSAX Kak  Ba)KHEHIIeu
MaTEMaTUYECKON MOJENN JUIsl ONMHCAaHUSl U UCCIENOBAaHUS Pa3zHOOOPa3HbIX
IpoLIECCOB M SIBJIGHUW B TMpupoje U obmiectBe. M3ydeHue Marepuana
CIIOCOOCTBYET Pa3BUTHIO y OOYyYalOUIUXCS YMEHUS MCIOJIb30BaTh Pa3IMYHbIC
BBIpPA3UTEIIbHBIE CPEACTBA SI3bIKa MAaTEeMaTHUKU — CJIOBECHBIC, CUMBOJIMYECKUE,
rpaguueckue, BHOCUT BKJIaad B (OPMHUPOBAHHME MPEICTABICHUNA O POIU
MaTE€MaTUKH B Pa3BUTUU IUBUIIU3ALNH U KYJIbTYPHI.

CornacHo ydyeOHOMY TUIaHy B 7-9 Kjaccax u3ydaercst yuyeOHBIM Kypc
«Anrebpa», KOTOPBIM BKJIIOYAET CIEAYIONINE OCHOBHBIE pa3/ielibl COACPKaHUS:
«Yucna u BBIYUCIHCHUSY», «ANreOpanveckue BBIPAKEHUSD», «YPAaBHEHUS H
HEpaBEHCTBa», « DyHKIIUNY.

Ha wusyuenue ydeOHOro kypca «Anrebpa» orBoautcs 306 wacoB: B 7
kiacce — 102 gaca (3 vaca B Hezento), B 8 kinacce — 102 yaca (3 yaca B HeJeio),
B 9 KJiacce — 102 yaca 3 yaca B HEJIETIO).



COIEPKXAHUE OBYYEHUA
7 KIIACC

Yuciaa 1 BBIYUCTCHUSA

JpoOu 0OBIKHOBEHHBIE U JIECSITHYHBIE, IEPEX0]] OT OJHOU (DOpPMBI 3amucu
npobeit k gpyroil. IloHsTHEe palMOHANBHOTO 4YHMCIA, 3alKcCh, CPaBHEHUE,
yIOPSJOUYUBAHUE PAlMOHAIBHBIX 4YHCeN. ApudMeTHuecKHe JEeUCTBUS C
palMOHAIBHBIMHA YHUCHaMU. PemieHne 3aiad u3 peanbHOM MPAaKTUKU HA YacTH,
Ha JPOOH.

CreneHb ¢ HaTypajbHBIM IOKa3aTeJeM: OIpeJesieHre, MpeoOpa3oBaHue
BBIPAKEHUI HA OCHOBE OIPEACNICHUs, 3aluch OONbIIMX 4Yucenl. [IponeHTsl,
3aMuch MPOLIEHTOB B BUE APOOM M ApoOH B BHJIE€ MPOIECHTOB. Tpyu OCHOBHBIC
3a/1a4M Ha MPOLECHTHI, PEIICHUE 3a/1a4 U3 PEATbHON MPAKTUKHU.

[IpuMeHeHne TMPU3HAKOB JEIUMOCTH, pa3J0KEHHUE HAa MHOXKUTEIN
HATypaJIbHBIX YUCET.

PeanbHble 3aBHUCHMMOCTH, B TOM UHcle TpsiMas W oOpaTHas
IPONOPLUHUOHAIIBHOCTH.

AJire0panvecKue BbIPAKEHUS

IlepemeHHBIE, YHCIOBOE 3HAYEHHE BBIPAKEHUA C  IEPEMEHHOM.
JlonmycTuMble 3HAa4Y€HUsI NepeMeHHbIX. lIpencraBieHre 3aBUCUMOCTH MEXKITY
BenU4YMHAMU B Buje Gopmyibl. Beruncnenus no gopmynam. [IpeobpasoBanue
OYKBEHHBIX BBIPOKEHUN, TOXKICCTBEHHO pPAaBHBIC BBIPAKEHUs, IpaBUiIa
npeoOpa3oBaHus CYMM U TPOU3BEJCHUN, TpaBUia PACKPBITHUS CKOOOK H
IPUBEACHUS TOJIOOHBIX ClIaraeMbIX.

CBoiiCTBa CTENEHU C HATYPAIbHBIM MOKA3aTEIEM.

Onnownensl W MHorowieHol. (CreneHb MHorowieHa. CroxeHue,
BBIYUTAHUE, YMHOXEHUE MHOTOWIEHOB. DOpMyIibl COKPAIIEHHOTO YMHOKEHUS:
KBaJpaT CyMMbl M KBaapar paszHoctH. DopMyna pa3HOCTH KBaJpaToB.
Pa3znoxeHne MHOTOUYJIEHOB Ha MHOKUTEIIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHue, KOpeHb ypaBHEHHUs, MpaBuiia MpeoOpa3oBaHUS ypaBHEHUS,
PaBHOCHJIBHOCTh YPABHEHUH.

JIuHeHOe ypaBHEHHE C OJHOW MEPEMEHHOM, YMCIIO KOPHEH JIMHEHHOIO
YpaBHEHHUSI, pEUICHUE JHMHEHHbIX ypaBHEHHU. (CocCTaBi€HUE YpPaBHEHUU IIO
YCJIOBHIO 3aJja4uu. PenieHne TeKCTOBBIX 3a/1a4 C IOMOIIbIO YPaBHEHHUIA.

JIluneitHoe ypaBHEHHE C JByMs MepeMeHHbIMH U ero rpadux. Cucrtema
JIBYX JIMHEWHBIX YpPAaBHEHUM C JBYMsS IEpPEMEHHbIMU. Pelienue cucrem
ypaBHEHUHN CIOCOOOM MOACTAaHOBKHU. [IpuMepsl pereHus: TEeKCTOBBIX 3a/lad C
ITIOMOUIBIO CUCTEM YPABHEHHM.

DOyHKIUU

Koopnnnara toukm Ha npsMou. YHucimoBble mpomexyTku. PaccrosHue
MEXAY IByMsI TOUKAMH KOOPAUHATHOW MPSIMOU.

[IpssmoyronbHas cuctema koopauHat, ocu OX u Oy. AGciucca U opauHaTa
TOYKA Ha KOOPIMHATHON IuiockocTd. Ilpumepsl TIpagukoB, 3agaHHBIX
(opmynamu. UreHne rpadgukoB peanbHbIX 3aBUCUMOcTel. [lonsTre dyHKuIMM.
I'papuk Qynkuun. CsoiicrBa (yHkumid. JInneiinas ¢yHkuus, e€ rpaduk.
I'paduk ¢yHKIMK Y = X]. I'paduueckoe perieHHe JIMHCHHBIX ypaBHCHHH U
CUCTEM JIMHEWHBIX YPaBHECHUIA.

8 KVIACC



Yuciia 1 BbIYMCTICHUS

KBagpatneiii kopeHp u3 uucna. l[loHste 00 HppanuMOHAIBHOM YHCIIE.
HecsaTuunsle IpUOIMIKEHUS VPPpaLHOHAIBHBIX YHCEJL. CaoiicTBa
apu(pMeTHYECKUX KBaJApaTHBIX KOPHEH M MX NPUMEHEHHE K NMpeoOpa3oBaHUIO
YHUCJIOBBIX BBIPAKEHUHN U BBIUNCICHUAM. JleICTBUTENBHBIC YUCIIA.

Crenenp c uenslM mnokasareneM M e€ cBoicTBa. CTaHaapTHas 3amuch
quca.

AnreOpandeckue BhIpaKeHUSIAJIredpandeckue BbIPaKeHHUs

KBampaTHbii TpEXuieH, pasJIoKEHWE KBAJPATHOIO TpPEXUWIEHA Ha
MHOKHTEIIH.

AnreOpaundeckas JapoOb. OCHOBHOE CBOMCTBO alredpanyeckou Ipoowu.
CrnoxxeHue, BBIYMTAHHE, YMHOXKEHHE, JEJIEeHHUE alreOpanyeckux apoOei.
PanmonanbHble BbIpaKEHUS U UX IPE0Opa30BaHUE.

YpaBHEHUS M HEPABEHCTBAY PABHEHUS M HEPABEHCTBA

KBagpatHoe ypaBHeHue, (Gopmysna KOpHEW KBaJApPaTHOIO YpPaBHEHHS.
Teopema Buera. Pemenue ypaBHEHUN, CBOIAIIMXCS K JIMHEWHBIM H
kBaApatHbIM. [Ipocreiimme 1poOHO-pallMOHAIbHBIE YPABHEHHS.

I'paduyeckass uHTEpHpeTalys YpaBHEHUH C JBYMsl NEPEMEHHBIMH MU
CHUCTEM JIMHEMHBIX YpPaBHEHUU C JABYMsI NE€peMEHHBIMU. [Ipumepsl perieHus
CUCTEM HEJIMHENHBIX YPABHEHHI C JBYMS [IEPEMEHHBIMHU.

Perienne TeKCTOBBIX 3a/1a4 aNreOpandeckuM CrocoooM.

UucnoBele HEpaBEeHCTBA W UX CBoMcTBa. HepaBeHCTBO €  OIHOU
IepeMEeHHON. PaBHOCHMIBHOCTh HEpaBEHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM
nepeMeHHON. CUCTEMBI IMHEWUHBIX HEPABEHCTB C OJHOW MEPEMEHHOM.

OyHKIMNPYHKIMA

[lonsitue ¢ynkuuu. OO6nacTh ompeneiaeHuss U MHOXKECTBO 3HAUYCHUU
¢bynakuuu. CiocoObl 3a1anus QyHKITUH.

I'padux Pynkiuu. Yrenne cBoiicTB PyHkiuu no e€ rpaduky. [Ipumepsl
rpa@ukoB QyHKIHMA, OTPa)KAIOIIUX PEATIbHBIE MPOLECCHI.

OYHKIMK, OMKCHIBAIOIIME MPIMYIO M OOpaTHYIO NPONOPLUUOHATBHBIC
3aBHCHMOCTH, nX rpadukn. Oymximm y = X2, y = x3, y = VX, y=|x].

['paduaeckoe perieHre ypaBHEHUN U CUCTEM YPABHEHHI.
9 KIIACC

Yucja v BBIYUCICHUA

PaunonanbHple  4ncna, HppalMOHAIBHBIE  YUCIA, KOHEYHBIE U
OCCKOHEUHBIE [JIeCATHUYHBIC JpoOM. MHOXKECTBO JEeUCTBUTEIBHBIX YHCEN,
JNEeUCTBUTEIbHBIE YHCIIa KaK OECKOHEUYHBbIE JeCATHYHBIE npodu. BzaummuHO



OJIHO3HAYHOE COOTBETCTBUE MEXKAY MHOKECTBOM JICCTBUTEIBHBIX YHUCEN U
KOOPJIMHATHOM MPSIMOM.

CpaBHeHME JCHCTBUTENBHBIX YHCET, apupMETUYECKUe JACUCTBUS C
NEUCTBUTEIBHBIMU YUCIIAMU.

Pa3mepsl 00BEKTOB OKpYXKAIOIIETO MHUPA, JIUTEIBHOCTh IPOILIECCOB B
OKPY’KAIOLIEM MHpE.

[Ipubnu>x€HHoe  3HAYEHWE  BEJIMYMHBI, TOYHOCTh  MPUOIMKEHUS.
Oxkpyrnenue uncen. [Ipuknaka u olieHKa pe3yJbTaTOB BEIYUCICHUN.

YpaBHeHUs U HEPABEHCTBA

JluneriHOE ypaBHEHME. PelnieHne ypaBHEHUM, CBOISIIIUXCS K JIMHEUHBIM.

KBagpaTtHoe ypaBHeHue. PelieHne  ypaBHEHWH, CBOJSIIMXCS K
KBaJpaTHeIM. bukBagpatHoe ypaBHeHue. IIpuMmepbl penieHus ypaBHEHHI
TPEThEU U YETBEPTOU CTEIIEHEN PA3JI0KEHUEM HA MHOXKHUTEIH.

Pemenue apoOHO-panimoHAIbHBIX YpaBHEHUN. PelieHne TeKCTOBBIX 3a/1a4y
anredpandyeckuM METOJIOM.

VYpaBHeHue ¢ ByMs IEPEMEHHBIMU U ero rpaduk. Pemienue cuctem aByx
JIMHEMHBIX YPaBHEHHUM C JBYMs IIEpEMEHHBIMU. PelieHue cucrem IByX
YPAaBHEHMM, OJHO M3 KOTOPBIX JMHEHHOE, a JPyroe — BTOPOUW CTEIECHHU.
['paduueckas maTEpHIpETAlIMS CUCTEMBl YPABHEHHM C IBYMS ITIEPEMEHHBIMHU.

Petienne TekCTOBBIX 3a7a4 anreOpandeckuM CriocoOoM.

HucioBble HEPABEHCTBA U UX CBOWCTBA.

Pemenne TMHENHBIX HEPABEHCTB C OAHOM IlepeMeHHOU. Pemenne cucrem
JUHEWHBIX HEPABEHCTB C OJHON TmepeMeHHou. KBaapaTHble HEpaBEHCTBA.
['paduueckass uHTEpHpeTalvisi HEPABEHCTB M CHUCTEM HEPABEHCTB C JABYMsS
IIEPEMEHHBIMU.

OyHKIUNPYyHKIUN

KBagpatuunas ¢ynkuus, e€ rpadux u cpoiicta. [lapabona, koopauHaThI
BEPIIMHBI TapadoJIbl, 0Ch CAMMETPUH MTAPAOOJIBI.

Ipadukn byskmuii: y = kx, y =kx + b, y = kix, y=x3,y =V, y = |x| , u
UX CBOMCTBA.

UucnoBele MOCIEIOBATENbHOCTUYMC/IOBBIE MOCJEI0BATEILHOCTH H
Nnporpeccuu

[ToHATHE YMCTOBOM MOCIEAOBATEIBHOCTU. 3aJaHUE MOCIEA0BATEIBHOCTH
peKyppeHTHOH (hopmynoi u popmyIioi N-ro yieHa.

Apudmernueckas u reomeTpuueckas nporpeccud. @opMysel N-TO yjieHa
apu(pMETHIECKON U TEOMETPUIECKON MPOTPECCUi, CyMMBI TIEPBIX N YICHOB.

N3o0pakeHne 4aeHOB apu(PMETHUECKON M T€OMETPUUECKON MPOTPECCHid
TOYKaMHU Ha KOOPJIMHATHOM IJIOCKOCTH. JIMHEWHBINA U SKCITOHEHIIHAIbHBIN POCT.
Croxuble IIPOLICHTHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA TIPOI'PAMMDBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

JInuHoCTHBIE Ppe3yJibTaThbl OCBOCHUS NIPOrpaMMbl Y4yeOHOro Kypca
«Anrebpa» XxapaKkTepus3yroTCs:

1) naTrpuoTHYecKoe BOCIUTAHME:

OPOSBJICHMEM HHTEpeca K TMPOLUIOMY U HACTOSIIEMY pPOCCUHUCKON
MaTE€MaTUKH, LIEHHOCTHBIM OTHOIIEHHMEM K JIOCTHXKEHUSM POCCUMCKUX
MaTEMaTUKOB U POCCUUCKONW MaTEMaTUYECKOM IIKOJIbI, K UCIIOIb30BAHUIO ATUX
JOCTH)KEHUM B IPYTUX HayKaxX U MPUKIAAHBIX cdepax;

2) rpaxIaHCKoe ¥ JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBINIOTHEHUIO O0S3aHHOCTEN IpakllaHWHA W peau3aiiu
€ro Inpas, MPEACTaBICHUEM O MAaTEMAaTUYECKHUX OCHOBaX (PYHKIIMOHUPOBAHMUS
Pa3UYHBIX  CTPYKTYp, SIBJICHUH, TMpOLEnyp T'pakIaHCKOro oOIecTna
(Hanpumep, BBIOOPHI, OIMPOCHI), TOTOBHOCTHIO K OOCYXKIEHUIO ASTHYECKUX
npo0sieM, CBS3aHHBIX C MPAKTUYECKHUM MPUMEHEHUEM JOCTIKEHUNM HAyKH,
OCO3HAHHEM BaXHOCTH MOPAIbHO-3TUYECKUX MPUHIIUIIOB B JEATEIBHOCTH
YYEHOTI0;

3) Tpy10BO€ BOCIIUTAHME:

YCTAaHOBKOW Ha AaKTMBHOE YYacTHE€ B PEUICHUWU MPAKTHYECKUX 3a]1ad
MaTeMaTU4YEeCKOW HANpaBJIEHHOCTH, OCO3HAHWEM BAXKHOCTH MAaTEMaTHYECKOTO
o0pa3oBaHUs HAa MPOTSHKEHUU BCEH MKU3HU VISl YCIEIHON MpodeccuoHaIbHOM
JESITETbHOCTH U Pa3BUTHEM HEOOXOJIMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM WHJIUBUAYAJIbHOM TPACKTOpPUU OOpa30BaHUA M KU3HEHHBIX
TUTAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTH4ecKoe BOCIMTAHME:

CIIOCOOHOCTBIO K OSMOIMOHAIBHOMY M JCTETHUYECKOMY BOCIPHUSITHIO
MaTEeMaTUYECKUX OOBEKTOB, 3a/iay, PEUICHUM, pacCy ICHUIN, YMEHUIO BUICTh
MaTeMaTU4eCKHe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 NMO3HAHUS:

OpUEHTAlMEl B [IEATEIBHOCTH HA COBPEMEHHYIO CHCTEMY HAyYHBIX
IIPE/ICTaBIICHN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI YEIOBEKA, IPUPOIBI
U 00IIeCcTBa, MOHUMAHUEM MAaTEMAaTUYECKON HayKH Kak cdepbl 4eTOBEYECKOMN
NEATEIIbHOCTH, 3TANOB €€ Pa3BUTHS U 3HAYUMOCTHU JJI Pa3BUTHS LIUBUIU3ALINH,
OBJAJCHUEM SI3bIKOM MaTE€MaTUKM W MATeMaTUYECKOM KyJIbTYypOM Kak
CPEACTBOM  TO3HAHWSI MHpPA, OBJAJACHUEM MPOCTEHIIUMU  HaBBIKAMH
HCCIIEIOBATENIbCKOM AESTEIbHOCTH;

6) puznueckoe BocnuTaHue, (POpMUPOBAHUE KYJIBTYPbI 310POBbSl M
IMOLMOHAJILHOTO 0JIaronoJyuns:

FOTOBHOCTBIO MPUMEHSTh MAaTEMAaTUYECKUE 3HAHHS B HMHTEPECAX CBOETO
3II0POBBs, BEICHHUS 3JI0POBOTO oOpa3a JKW3HU (370POBOE THUTAHUE,
cOQIaHCUPOBAHHBIN PEXKUM 3aHATAA M OTAbIXa, pEryjsapHas Quandeckas
aKTUBHOCTH), CPOPMUPOBAHHOCTHIO HaBBIKA peIICKCUU, MPU3HAHHUEM CBOETO
MpaBa Ha OMIMOKY M TaKOTO € MpaBa JIPyroro 4e0BeKa;

7) 3K0JIOTHYEeCKOe BOCIIUTAHUE:

OpUEHTalMell Ha NPUMEHEHHE MaTeMaTUYECKUX 3HAHUM ISl PEIICHHS
3a/1ay B 00JIACTH COXPAHHOCTH OKPY>KAIOIIEH CPe/ibl, INIAHUPOBAHUS ITOCTYIIKOB



Y OLICHKH UX BO3MOXHBIX MTOCIEACTBUM ISl OKPYXKAIOIIEH Cpelibl, OCO3HAHUEM
rJ100aJIbHOTO XapaKTepa 3KOJOTUYECKHUX MPOOJIEM U MyTel UX pelIeHUs;

8) amanTranmus K M3MEHSAKIIUMCH YCJIOBHAM CONHAJIBHON H
MPUPOJTHON Cpeabl:

TOTOBHOCTBIO K JCHCTBUSIM B YCIOBHUAX HEOMPEAECIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTH Y€pPE3 MPAKTHYECKYIO AESATEIBbHOCTh, B TOM
YyluCclie YMEHUE YUYUTbCS Yy JAPYyTHX JIojied, NpuoOperatb B COBMECTHOM
NEATEIbHOCTH HOBBIC 3HAHUS, HABBIKA U KOMIIETEHIIMM U3 ONbITA IPYTUX;

HEOOXOUMOCThIO B (OPMUPOBAHUU HOBBIX 3HAHUH, B TOM YHUCIE
bopMynHpoBaTh UJIEU, MOHATUSA, TUMIOTE3bI 00 OOBEKTaX W SIBJICHUAX, B TOM
YHUCJIe paHee HEU3BECTHBIX, OCO3HABaTh AEHUIUTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, TIJIaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HaBaTh CTPECCOBYIO CHUTYallMIO, BOCIPUHUMATh
CTPECCOBYIO CUTYAIMI0 KaK BBI30B, TPEOYIOIIMA KOHTPMEpP, KOPPEKTUPOBATh
NPUHUMAEMbIe pElIeHUsl U JACHCTBUS, (HOPMYIUPOBATH U OIEHUBATH PUCKH U
MOCJIeICTBUS, POPMUPOBATH OIIBIT.

METAITPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHBbIE YHHBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA

Ba3oBrble Jiornueckue AeiicTBUA:

e BBLISBIATH Hu XapaKTepU30BaTh CYLIIECTBCHHBIC MIPU3HAKU
MaTeMaTHYECKUX OOBEKTOB, IMTOHATHM, OTHOIIICHUN MEXY IMOHITUSIMH,
bopMyIUpOBaTH OIPEICIICHUS MOHATUMH, YCTaHAaBJIMBATh
CYIIIECTBEHHBIM MPU3HAK KJIacCHU(UKAIIMHA, OCHOBAHMS ISl 0000IIEeHUS
Y CPAaBHEHUS, KPUTEPHUU TIPOBOAUMOTO aHAJIN3a;

e BOCHPHUHUMATH, (OPMYJIHUPOBATh M MNPeOOpPa30OBBIBATh CYXKICHUS:
yTBEPAUTEIbHBIE M OTPHIATEIbHBIC, €IUMHUYHBIC, YaCTHBIC W OOIIHE,
YCJIOBHBIC;

e BBISIBJISATH MAaT€MAaTHUYECKUE  3aKOHOMEPHOCTH, B3aWMMOCBS3U U
npoTHBOpeunsl B (DaKTax, JAHHBIX, HAOIONCHHUSAX W YTBEPKICHUSX,
npeiaraTb  KpUTEPUHM  JUIi  BBIABJICHUS  3aKOHOMEPHOCTEW U
IIPOTUBOPEUNI;

e JICJIATh BBIBOJIBI C MCIOJIb30BAHUEM 3aKOHOB JIOTMKH, NEAYKTUBHBIX U
VHIYKTUBHBIX YMO3AKJIIOUCHUM, YMO3AKIIOUCHUM 110 aHAJIOTUH;

e pa3dupaTh JOKA3aTEIHCTBA MATEMATUUYECKUX YTBEPKICHUM (TIPSMbBIC U

OT  TPOTHUBHOIO),  MPOBOAUTH  CAMOCTOSITEJIBHO  HECJIOKHBIC
JI0KA3aTeNbCTBa MaTEMATUYECKUX ¢dakToB, BBICTPAUBATH
apryMEHTALMIO, IIPUBOJIUTH IIPUMEPBI 151 KOHTPIPUMEPHI,

000CHOBBIBaTh COOCTBEHHBIE PACCYKICHUS;

e BBIOMpaTh CHOCOO perieHus: yuyeOHOU 3amauu (CpaBHUBATh HECKOJBKO
BApUAHTOB pEIICHUs, BBHIOMPATh HAWOOJEe MOAXOAANINN C y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble ucciaenoBare/bCKue 1eiCTBUA:

e HCMOJBb30BaTh BOMPOCHI KAaK  HCCIEAOBATEIIBCKUNA  MHCTPYMEHT
Mmo3HaHus, GOPMYIUPOBATh BOMPOCH], (DUKCUPYIOIIUE MPOTUBOPEUUE,
mpo0JeMy, CaMOCTOSITEIPHO YCTAaHABIMBATh MCKOMOE W JIAHHOE,
dbopMHUpOBaATH TUTMOTE3Y, APTYMEHTUPOBATH CBOIO TIO3UIHIO, MHEHUE;

e TMPOBOJUTH IO CAMOCTOSTEIHLHO COCTABICHHOMY IUTAHY HECIIOXKHBIH
OKCIIEPUMEHT,  HEOOJIbIIIOE  KCCIECOBAaHWE IO  YCTAHOBJICHUIO



0COOEHHOCTEH MAaTEMAaTHYECKOTO0 OOBEKTa, 3aBHCHUMOCTEH OOBEKTOB
MEXy COOO0M;

CaMOCTOATEIIbHO  (popMyJIMpoBaTh  OOOOIIECHUS ©  BBIBOJABI  I10
pe3ynbTaTaM MPOBEAECHHOTO HAOJIOJICHUS, MCCIICIOBAHUSA, OICHUBAThH
JOCTOBEPHOCTH MOJYUYCHHBIX PE3yIbTaTOB, BBIBOJIOB U 000OIIICHHUIA;
IIPOTHO3UPOBAaTh BO3MOYKHOE Pa3BHTHE IPOIlecca, a TaK)Ke BBIJIBUTaTh
IIPEITOI0KEHHUS O €T0 Pa3BUTHUH B HOBBIX YCIIOBHUSX.

Pabora ¢ unpopmaumeii:

BBISIBJISATh HEJIOCTATOYHOCTh W HM30BITOYHOCTHh MH(OpPMAIIUU, JAHHBIX,
HEOOXOIMMBIX JIJISL PCIICHHMS 3a]1a4H;

BBIOMPATh, aHAJIM3UPOBATh, CHCTEMATH3UPOBaTh U HHTECPIPETHPOBATH
UHGOPMAITUIO Pa3IUYHBIX BUAOB M (POPM IIpEICTABICHHS,

BBIOMpATh (OpMY NpeacTaBIICHUS WH(DOpPMAIMd M WIUTFOCTPHPOBATH
peliaeMple 3aJaud CXEMaMH, JuarpaMmaMiy, WHOW TpapuKod M HX
KOMOMHAIIUSIMU;

OIICHUBATh HAJIEKHOCTh MHMOOPMALIMK 10 KPUTEPUSIM, MPEI0KCHHBIM
YUHUTEJIEeM WIH CHOPMYIUPOBAHHBIM CaMOCTOSITEIIBLHO.

KoMMmyHnKaTHBHBbIE YHHBeEpPCAJIbHbIE YueOHbIe 1eiCTBUS:

BOCHIPUHUMATh U (OPMYIUPOBATh CYXICHHUS B COOTBETCTBUH C
YCIOBUSAMHU M TEJSIMU OOIIEHUS, SICHO, TOYHO, IPAMOTHO BBIPAXKaTh
CBOI0O TOYKY 3pE€HHMS B YCTHBIX M THCBMEHHBIX TEKCTax, JIaBaTh
MOSICHEHUS IO XOJy PEIICHUs 3aJladyd, KOMMEHTHUPOBATH IMOJYYEHHBIH
pe3ynbTar;

B XOJ€ OOCYXJIEHHUS 3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMou
TEMBbI, TPOOJIEMBI, pelIaeMOl 3a/aud, BHICKA3bIBaTh UJCH, HAIICICHHbBIC
Ha TOWCK pPEIIeHUs, COMOCTABJISITH CBOU CYXIEHUSA C CYXICHUSIMU
JIPYTUX YYaCTHUKOB JHMAJIOTa, OOHAPYKXUBATh Pa3IMuM€ U CXOACTBO
MO3UIMN, B KOPPEKTHON ¢opme (HOpMyTupoBaTh Pa3HOTIIACHUS, CBOU
BO3PAKCHHUS;

NPENCTaBIATh  pe3yibTaThl  PEIICHHWS  3aJa4yd, OKCIEPUMEHTA,
UCCJICIOBAHUSI, TPOEKTa, CaMOCTOSITEIbHO  BBIOMpATh  (popMar
BBICTYIJIEHHS C Y4€TOM 3aJad Tpe3eHTallud U OCOOCHHOCTEU
ayJIuTOPHH;

NOHUMAaTh U HCIOJIb30BaTh  MPEUMYIIECTBA  KOMaHIHOM U
WHAMBUYaIbHON pabOThl MPU pEHICHUU YYEOHBIX MaTeMaTUYeCKHX
3ajay;

OpUHUMATh  1[eb  COBMECTHOW  JIEATENbHOCTH,  IUTAHHUPOBATH
OpraHu3allMi0 COBMECTHOW paboOThl, pachpenensTh BHABI padoT,
JIOTOBApPUBATHCA, 00CY X AaTh MPOIECC U Pe3yiabTaT pabOThl, 0600IIaTh
MHEHUS HECKOJIBKHUX JIIOJICH;

y4acTBOBaTh B TPYMNMOBBIX (GopMax paboTsl (0OCykIeHus, oOMeH
MHCHHUSIMH, MO3TOBBIC LITYPMbl U JPYTHe), BBIIOJNHATH CBOK 4acThb
paboThl ¥ KOOPAWHUPOBATH CBOW JCUCTBUS C JPYTUMHU YICHAMH
KOMaH/IbI, OIIEHUBATh KaueCTBO CBOETO BKJIaJla B OOMMIMNA MPOIYKT IO
KpUTepusiM, CHOPMYITUPOBAHHBIM YUaCTHUKAMHU B3aMOICHCTBHSI.

PeryasiTuBHbIE YHUBEPCAJbHbIEC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOSITENIbHO COCTaBJSITh IUJIaH, JITOPUTM PEUICHUS 3a1ayu (WIH
€ro 4YacTh), BBIOMpATh CMOCOO peHieHUus ¢ Yy4ETOM HMEIOIIUXCS
pPECYpCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATH W
KOPPEKTUPOBATh BAPUAHTHI PELICHUH ¢ yu€TOM HOBOM MH(OPMALIUU.



CaMOKOHTPOJIb, SMOLMOHAIbHBIH HHTEJIEKT:

e BIAJIETh CMOCOOAMH CaMOIPOBEPKH, CAMOKOHTPOJISI Tpolecca M|
pe3ynbTaTa pelieHus MaTeMaTUYeCKOM 3a/1auu;

e TMPEABUICTH TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IPU PEIICHUU
3a/layd, BHOCHUTH KOPPEKTHUBBI B JESATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENBCTB, HAJICHHBIX OIIMOOK, BBISIBICHHBIX TPYAHOCTEH;

e OIICGHUMBATh COOTBETCTBUE pe3yjbTaTa JACSITEIBHOCTA IOCTABICHHOM
HeIM U YCIOBUSM, OOBSCHATh TNPUYMHBI  JIOCTHOKCHHUS WU
HEJOCT)KEHUs  1eNHM, HaxXOJIuTh  OWIMOKY, JlaBaThb  OLEHKY
npUOOPETEHHOMY OTIBITY.

IHPEAMETHBIE PE3YJIBTATDBI

K konmy oOyuenuss B 7 kJjacce oOyYarOIIMKMCS TMOJYYHUT CISTYIOITHE
MIPEIMETHBIE PE3YJIbTATHI:

Yucya ¥ BbIYUCTIECHUSA

BeimonHaTe, coyeTass yCTHbIE M NMUChbMEHHBIC TTPUEMBI, aprU(pMETHUUICCKUE
JEUCTBUS C PallMOHAJIbHBIMHU YHCIIAMU.

HaxoauTh 3Ha4YeHHUS YKMCIIOBBIX BBIPAKCHUH, MPUMEHATH Pa3HOOOpa3HbBIC
CrocoObl W TPUEMBI  BBIUMCICHHS 3HAYCHUH JIPOOHBIX  BBIPAKCHHM,
coJiep KaluX 0OBIKHOBEHHBIC U JECATUYHBIC JTPOOH.

[TepexoauTh OT 0HOM (HOPMBI 3aMKMCH YKCeN K ApYyroi (mpeoOpa3oBbIBATH
JNECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCATUYHYIO, B
YaCTHOCTH B O€CKOHEYHYIO JCCATUYHYIO IPOOB).

CpaBHMBATH U yHOPSAA0YMBATH PAllMOHAIBHBIC YUCTIA.

OKpyrJisTh yncna.

BbINONHATH TPUKUIAKY M OILEHKY pe3yJibTaTa BBIYUCICHHUM, OICHKY
3HAYCHUW YMCIIOBBIX BBIPAXKCHUN. BBINONHATH JEUCTBUS CO CTEIECHSAMHU C
HaTypaJbHBIMU MTOKA3aTEISIMH.

[IpyMeHSIT, TpU3HAKK  JACIMMOCTH, Pa3JIOKEHHE HAa  MHOXHUTEIU
HaTypaJbHBIX YHCEII.

PemaTth mpakTUKO-OpPUEHTUPOBAHHBIC 3a]1a4d, CBSI3AHHBIE C OTHOIICHUEM
BEJIMYMH, MPOMOPIMOHATBHOCTHIO BEJIWYMH, MPOILEHTAaMU, WHTEPIPETUPOBATH
pe3ysibTaThl pEIICHUS 3adad C y4YETOM OrpaHMYEHUM, CBS3aHHBIX CO
CBOWMCTBAaMHU PACCMAaTPUBAEMBIX OOBEKTOB.

AJire0panvecKue BbIPaKEeHUs

Hcnonb3oBaTth  anreOpandeckyrd  TEPMUHOJOTHIO M CHMBOJIUKY,
IIPUMEHSITH €€ B IPOIECCe OCBOSHUS YU4eOHOI0 MaTepHaia.

Haxonuth 3HaueHUs: OYKBEHHBIX BBIPAKEHUW TMPHU 3aJIaHHBIX 3HAYCHUSIX
MePEMEHHBIX.

BemonHare npeoOpa3oBaHMS  IIEJIOTO0  BBIPAXCHHS B MHOT'OYJICH
MIPUBEJICHUEM TTOJIOOHBIX CJIAraeMbIX, PACKPBITUEM CKOOOK.

BpINOMHAT YMHOXEHHE OJHOYJIEHA HA MHOTOWIEH M MHOTOWICHAa Ha
MHOTOWICH, MPUMEHATH (DOPMYJIBI KBaJIpaTa CYMMBI U KBaJIpaTa pa3HOCTH.

OcyliecTBIATh PA3JI0KEHUE MHOTOUYJIEHOB HAa MHOXKHUTENIH C TOMOILBIO
BBIHECEHUSI 3a CKOOKM OOINero MHOXXHTEIS, TPYNIHPOBKH CJIaraeMblx,
npuMeHeHus (HOPMYJIT COKPAIIEHHOTO YMHOKEHHUS.

[TpumensaTy mpeoOpa3oBaHWs MHOTOWICHOB JJIS PEIICHUS Pa3IuYHBIX
3a7a4 U3 MaTeMaTHUKH, CMEXHBIX TIPEIMETOB, U3 peaIbHON MPAKTUKHU.

Hcnonp30BaTh CBOWCTBA CTENEHEW C HATYPAIBHBIMHU IOKA3aTEISIMH IS
npeoOpa30BaHUs BBIPAKECHUH.



YpaBHeHUS U HEPABEHCTBA

Pemars nMHENHBIE ypaBHEHUS C OJTHOW MEPEMEHHOM, TPUMEHSS MPaBUIIA
nepexo/la OT HCXOOHOTO YpaBHEHHS K PABHOCUIBHOMY eMy. [IpoBepsrs,
ABJISIETCA JI YUCIIO KOPHEM YPaBHEHUS.

[Ipumensats rpaduueckrie METOAbl MPU PEIICHUU JIMHEUHBIX YPABHEHUHN U
UX CUCTEM.

[TogOupaTe mpuMepsl Hap 4YKCEI, ABJISIONIMXCS PEIICHUEM JIMHEHHOro
YPAaBHEHUS C ABYMSI IEPEMEHHBIMU.

CtpouTh B KOOPJUHATHOW MJIOCKOCTU TpaduK JUHEHHOTO ypaBHEHUS C
JIBYMSI TIEPEMEHHBIMH, TMOJb3YSACh TpadUKOM, MPUBOJAUTH NMPUMEPHI PEIICHUS
YpaBHEHHUS.

Pemats cuctemsbl ABYX JIMHEMHBIX YPAaBHEHUW C ABYMS MEPEMEHHBIMHU, B
TOM 4Huciie TpadhUuecKH.

CocrtaBisaTe M pemiath JUHEWHOE YpPaBHEHUE WM CHCTEMY JIMHEWHBIX
YPaBHEHHI II0 YCJIOBHUIO 3aJladyd, HHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 33/1a4 MMOJTYyYECHHBIN pe3yJIbTar.

DOyHKUUHA

N300paxkaTth Ha KOOPJAMHATHOW TMPSMOM TOYKH, COOTBETCTBYIOIINE
3aJIaHHBIM KOOpAWHATaM, JIy4d, OTPE3KH, WHTEpPBaJbl, 3alHUChIBATh YMCIOBBIE
IPOMEKYTKH Ha alNre0panvyeckoMm si3bIKe.

OrMeuarb B  KOOPJAMHATHOM IIJIOCKOCTM TOYKH IO  3aJaHHBIM
KOOpJIMHATaM, CTPOUTh rpaduku JUHEWHbIX QyHKIUHA. Crpouth rpaduk
byakuuu y = [X|.

OnuceiBaTh € TOMOIIBIO (DYHKIMI HW3BECTHBIE 3aBUCUMOCTH MEKIY
BEJIMYMHAMU: CKOPOCTb, BpEMsl, PACCTOSIHUE, L[€HA, KOJMYECTBO, CTOUMOCTb,
IPOU3BOIUTEILHOCTD, BpeMsi, 00BEM pabOTHI.

Haxonuth 3HaueHre PyHKITUU 10 3HAYCHUIO €€ apTryMeHTa.

[Tonumats rpadudeckuii cnocod mpeacTaBICHUs U aHaIu3a HHGOPMaITIH,
U3BJICKATh W HMHTEPIPETUPOBATh HMHPOPMALUIO U3 TPaPUKOB pEaTbHBIX
IIPOLIECCOB U 3aBUCUMOCTEM.

K konmy oOyuenuss B 8 kiacce oOyyaromuics MOJYyYUT CIIETYIOITUE
IpPEAMETHBIE PE3YJIbTATHI:

Yucaa v BIYUCICHUSA

Hcnonb30BaTh HaYaJIbHBIE TPEACTABIECHUS O MHOKECTBE JAEHCTBUTEIIBHBIX
yucen sl CpaBHEHHUSA, OKPYIJEHUS W BBIYUCICHHM, HW300pa)kath
JNEUCTBUTENBHBIC YMCIIa TOUKAMH HA KOOPJAMHATHOM ITPSAMOM.

[IpumeHsaTs MOHSATHE apUPMETUYECKOTO KBAJAPATHOTO KOPHS, HAXOAWTH
KBaJIpaTHbIE KOPHU, UCTIONB3YS TIPU HEOOXOAMMOCTH KAJIbKYJIATOP, BBHITIOJIHATh
MpeoOpa30BaHUs BBIPAKCHHUM, COACPIKAINX KBAJAPATHBIE KOPHH, HUCIOJIB3YS
CBOWCTBA KOPHEM.

Hcnonp30Bath 3anucu OOJIBIIMX U MAJIBIX YUCEN C TIOMOIIBIO AECIATUIHBIX
npoOeii u creneHeit uucia 10.

AJire0OpanvecKue BbIPaKeHUsI

[IpuMeHsTh MOHATHE CTENEHH C IEeJbIM TOKa3aTelIeM, BBIOIHATh
mpeoOpa30BaHUs BRIPAKEHUH, COJEPKAIUX CTETICHH C IIETTBIM IMOKa3aTeIeM.

BrIMOTHATE TOXKIECTBEHHBIE IPEOOPa30BaHUS PAIIMOHATILHBIX BHIPAKCHUIM
Ha OCHOBE MPaBWJI JACHCTBUIN HAJ MHOTOWJICHAMH U alreOpandecKuMu ApoOsiMu.

PacknanpiBaTh KBapaTHBIA TPEXWICH HA MHOKUTEIIH.

[IpumensaTs mpeoOpa3oBaHUs BHIPAKCHUH TSI PEIICHUS PA3IMYHbIX 33124
13 MaTEMATHKH, CMEKHBIX ITPEAMETOB, U3 PEAbHON MPAKTUKH.

YpaBHeHHs U HEPABEHCTBA



Pemars nuHeliHbIe, KBaApPATHBIE YPABHEHUS U PAllMOHAJIbHBIC YPABHEHUS,
CBOJISIILIUECS K HUM, CHCTEMBI IByX YPAaBHEHHI C IBYMS IEPEMEHHBIMH.

[IpoBoaUTH MpoOCTENIINE NCCIEIOBAHNS YPABHEHUI U CUCTEM YPaBHEHMIA,
B TOM YHCIIe C MPUMEHEHUEM Ipa@uuecKuX MpecTaBieHui (yCTaHaBIIUBATh,
UMEET JIM ypaBHEHHWE WJIM CUCTEMA YPABHEHUU PELICHUS, €CIM HMEET, TO
CKOJIBKO, U TIpOYee).

[TepexoauTs OT ciaoBeCHON (GOPMYIUPOBKH 3ajlaud K €€ anreopanvecKoin
MOJENN C IIOMOUIIBIO COCTAaBJIEHUSA YPAaBHEHHS WJIM CUCTEMbl YpPaBHEHUH,
UHTEPIPETUPOBAT B COOTBETCTBUM C KOHTEKCTOM 3aJadyl IOJyYECHHBIH
pe3yJbTar.

[IprMeHATh CBOMCTBA YHWCIOBBIX HEPABEHCTB JJISI CPABHEHUS, OLICHKU,
pelaTh JIMHENHbBIE HEPABEHCTBA C OJTHOM MEPEMEHHOM M WX CUCTEMBI, aBaTh
rpa@uyuecKyr0 WJUTIOCTPAIMI0O MHOXKECTBA PEIICHU HEPaBEHCTBA, CHUCTEMBbI
HEPAaBEHCTB.

DOyHKUUHA

[TorumaTh U UCTIOIB30BATh (PYHKIIMOHAIBHBIC MOHSATUS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKUE 0003HAUCHHUS ), OMPEACATh 3HaUYCHUE (DYHKIMHU MO0 3HAYEHUIO
apryMeHTa, ONpeAesaTh CBOWCTBA PYHKIUMU 10 €€ rpaduKy.

Crtpouts rpaduku 31eMeHTapHbIX (PYHKIMA BUAA:
y = kix, y = x2, y = X3,y = x|, ¥ = VX, OmHCHIBAaTH CBOICTBA YHCIOBON

byHk1uu 1o e€ rpaduky.

K koniy oOyueHuss B 9 kjacce oOydYarolluiicsi MOJYYHUT CIETYIOIIUE
MpEMETHBIC PE3YIbTATHI:

Ymncia v BBIYMCTIEHUSA

CpaBHUBATH U YyNOPSAI0YMBATH PAIIMOHAIBHBIC U UPPALIMOHATIbHBIC YUCIIA.

Breimonuare apudmeruueckue ACHCTBHUS € pallMOHAIBHBIMU YHUCIAMU,
codeTass YCTHbIE U THUCbMEHHBIE TIPUEMBI, BBIMOJHATh BBIUUCICHUS C
HMppanMoHaIbHBIMU YUCIAMH.

Haxonute 3HaueHHs CTENEHEW C MEIbIMU MOKA3aTeIsIMU W KOPHEM,
BBIYUCIISITh 3HAUCHUS YHUCIIOBBIX BBIPAKCHUIA.

OKpyTJIsITh JCHUCTBUTENIBHBIE YHUCIA, BBIMOJHATh MPUKUIKY pPeE3yibTaTa
BBIYMCIICHUH, OLICHKY YMCJIOBBIX BBIPAKCHUM.

YpaBHeHMs U HEPABEHCTBA

Pemiars nuHeliHbIEe U KBaJpaTHbIC YPABHEHUS, YPAaBHEHUS, CBOJSIIMECS K
HUM, POCTEHNIIINE TPOOHO-pAllMOHATIbHBIC YPABHEHUS.

Pemars cucTembl IByX JIMHEMHBIX YPABHEHHUU C JABYMS NEPEMEHHBIMHM U
CUCTEMBl JBYX YpaBHEHHH, B KOTOPBIX OJHO YpPaBHCHUE HE SIBISETCS
JIMHEUHBIM.

Pemate TekcTOBBIE 3ajauM aiareOpandyeckuM CHocoOOM C TOMOIIBIO
COCTaBJICHUSI ypaBHEHUS WJIM CHCTEMbl JBYX YpaBHEHUH C JByMS
ePEMECHHBIMH.

[IpoBoauTe mpocTenIve UCCIIeN0BaHNs YPABHEHUN U CUCTEM YPaBHEHMU,
B TOM YHCJIe ¢ NMPUMEHEHUEM rpadUuecKux MpeJCTaBICHUN (yCTaHABIUBATD,
UMEET JIM ypaBHEHUE WJIM CHUCTeMa YPAaBHCHUHN pEIICHUS, €CIM HMEET, TO
CKOJIbKO, U TpoYee).

Pemiars nuHeitHbIE HEpaBEHCTBA, KBAJIpaTHbIC HEPABEHCTBA, M300pa)kaTh
peleHre HePaBeHCTB Ha YMCJIOBOM MPSMOM, 3aMUChIBATh PEIIEHUE C MOMOIIBIO
CUMBOJIOB.



Pemate cuCTEMBbl JIMHEHMHBIX HEPABEHCTB, CHUCTEMBI HEPABEHCTB,
BKJTFOUAIOIIME KBaJ[paTHOE HEPABEHCTBO, H300pakaTh PEIICHHE CHUCTEMBI
HEPABEHCTB HA YKCJIOBOM TMPAMOM, 3alUChIBATh PEIICHHWE C MOMOIIBIO
CUMBOJIOB.

Hcnonbs30BaTh HEPABEHCTBA MIPU PEIICHUM PA3JIMYHbBIX 3a7a4.

DyHKUNH

Pacnio3naBate (QyHKIIMHM M3y4eHHBIX BHIOB. [I0Ka3bIBaTh CXEMaTHUECKU
pacIioJIo’KEeHUE Ha KOOPAMHATHON TUIOCKOCTH TpaduKkoB GyHKIUH Buaa: Y = KX,
y=kx+b,y=k/x,y=ax2 + bx + ¢,y =x3, y =X, y = |X|, B 3aBrucumoctu oT

3HaYeHUH K0d()(PUIIMEHTOB, OMUCHIBATH CBOMCTBA (PYHKIIMIA.

Ctpouth 1 300pakaTh CXeMaTHUECKU TpapUKU KBAIPATHUHBIX (QYHKIINH,
OIUCHIBAaTh CBOMCTBA KBAaIPpaTUUHBIX (QYHKIUH 10 UX rpadukam.

Pacno3naBaTh KBagpaTWyHyl0 (QYHKUMIO 10 (QopMyJie, NPUBOAUTH
OpUMEpPHI KBaIPpaTUUHBIX (YHKIUH U3 pealbHON )KU3HU, (PU3UKU, TEOMETPUU.

YuciaoBble N0OCI€10BATEILHOCTH H IPOrPecCUm

Pacnio3naBaTh apuMETHUECKYI0 U TE€OMETPUUYECKYI0 IPOrpecCcuu IpU
pa3HbIX COCO0AX 3a7aHMsl.

BbINONHATE BBIUKCIEHHMS C HCIOJNBb30BaHUEM (QopMya N-ro 4jieHa
apu(pMeTUYECKON U reOMETPUUECKON NPOTrPECCHii, CyMMbI IIEPBBIX N UJICHOB.

N300paxaTh 4JieHbl MOCIENOBATEIBHOCTH TOYKAMHM HAa KOOPJIMHATHOU
IUIOCKOCTH.

Pematp 3aaun, CBA3aHHbBIE C YHCIOBBIMU MOCJIEI0BATEIBHOCTSIMH, B TOM
quclie 3aJayd M3 peaJbHOM KHU3HU (C MCHOJIb30BAaHUEM KaJbKYyJIATOPA,
U (POBBIX TEXHOJIOTHH).



TEMATHYECKOE IINTAHUPOBAHUE

7 KUIIACC
HaunmeHoBaHne Konu4yecTBo yacos
Ne DJIeKTpOHHbIe (LM (POBHIe)
Pa3ieioB U TEM KoHTpoJibHbIE IIpakTHYeckue
n/n Bcero oOpa3oBaTe/ibHbIE pecypchl
NporpaMmMbl padoTbI padoTbI
Uucna n
1 BBIYMCIICHHS. o5 bubnnoreka IIOK
ParmmonanbHbie https://m.edsoo.ru/7f415b90
qrcna
5 Anrebpanueckue 97 bubnnorexka HOK
BBIPAKCHUS https://m.edso0o.ru/7f415b90
3 VYpaBHeHus u 20 bubnmnoreka [JOK
HEPaBEHCTBA https://m.edso0o.ru/7f415b90
4 Koopaunats! n 24 bu6nuoreka [IOK
rpaduxu. OyHKIUU https://m.edsoo.ru/7f415b90
5 IToBTOpEHME M 6 bubnmnorexka HOK
00061eHne https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO
YACOB IIO 102 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 KVIACC

HauMeHoBaHue KoaudecTBO yacoB
Ne DJIeKTpOHHbIe (LM (POBbIe)
/i pa3fiejioB U TEM Beero KonTposibHbIe IIpakTuyeckue 06pA30BATETBHBIE PECYPCHI

nporpamMmbl padoThI padoTshI
Yucna u

1 BBEIYUCJICHUS. 15 bubmorexa LOK

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

KBanparubie KopHH
Yucna u

) BBIUHCIICHHSI. 7 bubmuorexa [JOK
CreneHs ¢ 1eIbIM https://m.edsoo.ru/7f417af8
II0Ka3areieM
Anrebpanyeckue

3 BBIPAKEHUS. 5 L bubnmnorexka [JOK
KBanpatuslii https://m.edsoo.ru/7f417af8
TPEXWIECH
Anrebpanyeckue

4 BBIPAKEHUS. 15 L bubnmnorexka HOK
Anrebpanyeckas https://m.edsoo.ru/7f417af8
IpoOb
YpaBHeHuUs u

5 HEPaBEHCTBA. 15 1 bu6mmoreka [JOK
KBanpatHbie https://m.edsoo.ru/7f417af8
ypaBHEHUS

6 VYpaBueHus u 13 bubnmoreka [JOK

HEpaBEeHCTBA.

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

Cucrembl
YpaBHEHUH
YpaBHeHuUs 1
7 - 12 bu6nmoreka [IOK
P ' https://m.edso0.ru/7f417af8
HepasencrBa
8 OyHKIUU. 5 bubnuoreka [JOK
OCHOBHBIE TOHATHS https://m.edsoo.ru/7f417af8
9 OyHKIUU. 9 bubnuoreka [JOK
Yucnosbie GyHKIIUU https://m.edsoo.ru/7f417af8
10 [ToBTOpEenue n 6 bubnuotexa [HOK
00o0mIeHue https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO
YACOBIIO 102

I[TPOTPAMME



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

9 KVIACC

Ne | HaumeHoBaHue Koau4vecTBo yacoB
DJIeKTpOHHbIe (LM (POBbIe)
n/ pa3jiesioB U TeEM Konrpoabnsie IIpakTnyeckue
Bcero o0pa3oBaTejibHbIE PeCypPChI
n MporpamMmMbl padoThbI padoThbI
1 Yucna u BBIYUCIICHHUS. 9 bubnuorexa [IOK
JleficTBUTEIbHBIE YHCIIa https://m.edso0.ru/7f419d08
YpaBHeHUs U
2 HEpaBEHCTBA. Y paBHCHHS 14 1 bubmmorexa [IOK
p . 7P . https://m.eds00.ru/7f419d08
C OJIHOM TIEpEMEHHOI
YpaBHeHUs U
3 HepaBeHcTBa. CUCTEMBI 14 1 bubmorexa [IOK
p o https://m.eds00.ru/7f419d08
ypaBHEHUH
YpaBHeHUA U
4 I — 16 1 bubmuorexa [IOK
P ' https://m.eds00.ru/7f419d08
HepasencrBa
bu6nuorexa [IOK
° Dy 16 1 https://m.edso0.ru/7f419d08
6 Yucnosbie 15 1 bu6nuorexa [IOK
MIOCJIEIOBATEILHOCTH https://m.edsoo.ru/7f419d08
7 [ToBTOpenwue, 06001IICHNE, 18 1 bubmuoreka [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO 102 6 0
YACOB I10 ITPOT'PAMME



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




HOYPOYHOE IINTAHUPOBAHMUE

7 KIIACC
N Kosun4yecTBo 4acoB DJIeKTPOHHbIE
[1]
/ T Hara uudposbIie
I €Ma ypoka KounTtpoJbHbie IIpakTuyeckune
Bcero U3y4eHusi o0pa3oBaTe/ibHbIE
n padoThI padoThI
pecypchbl
1 [TonsiTHE panoHaIbHOTO 1
qrcia
Apudmerndeckue
2 JIEVICTBUS C 1
paloHaIbHBIMU YHCIAMU
Apudmernueckue
3 JENCTBHUS C 1
paroHaIbHBIMU YHCIAMHU
Apudmernueckue
4 IEWCTBUS C 1
paIoHaIbHBIMU YHCIAMU
Apudpmernueckue
5 JENCTBHUS C 1
paIoHaIbHBIMU YHCIIAMU
Apudmernueckue
6 JCHCTBUS C 1
paIoHaIbHBIMU YHCIAMU
CpaBHeHne
7 P ’ 1

YHOPSAI0YMBaHUE




pallnOHAJIBHBIX YHUCCIT

peanbHOM NPAKTUKHU

CpaBHeHue,
8 yIIOPAI0YMBAHHE
paIMOHATBHBIX YHCEI
CpaBHeHue,
9 yIOPSI0YHBAHHE
paIMOHATBHBIX YHCEI
CreneHsb ¢ HaTypaIbHBIM bubmorexa [IOK
10 https://m.edsoo.ru/7f4211d
roKazaresem e
CreneHsb ¢ HaTypaIbHBIM bubmorexa [IOK
11 https://m.edsoo.ru/7f42138
roKazaresem 5
bu6nuoreka [IOK
CreneHnsb ¢ HaTypaIbHBIM
12 https://m.edsoo.ru/7f42154
rokazaresem o
bu6anoreka LIOK
CreneHns ¢ HaTypaIbHBIM
13 https://m.edsoo.ru/7f4218b
rokaszaresem o
14 CreneHnsb ¢ HaTypaJIbHBIM
roKazaresem
Pemrenrie oCHOBHBIX 3a1a4
15 Ha JpoOu, IPOIIEHTHI U3
peanbHOM NPAKTUKU
Pemmenrie ocHOBHBIX 3a/1a4
16 Ha JIpoOH, TIPOIIEHTHI U3



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

17

Pemnrenre ocHOBHBIX 3a4a4
Ha JIpoOH, POLIEHTHI U3
peanbHOM NPAKTUKHU

18

Pemrenne ocHOBHBIX 3a/1a4
Ha JIpoOH, POLIEHTHI U3
peanbHON NPAKTUKH

19

[Ipu3Haku nenmumMocTu,
pa3IoKEeHUs Ha
MHOKHUTEJIN HAaTypajJbHbIX
qucell

20

[Ipu3Haku nenmumMocTu,
pa3IoKEeHUs Ha
MHOKHUTEJIN HAaTypaJIbHbIX
qucell

21

PeanrHEIE 3aBUCUMOCTH.
[Ipsimast u oOpaTHas
MPONOPIMOHATBHOCTH

22

PeannHEIE 3aBUCUMOCTH.
[Ipsimast u oOpaTHast
MPONOPIMOHATBLHOCTH

23

PeanbHble 3aBUCHMOCTH.
[Ipsimast u oOpaTHas
MPOMOPLUOHATBHOCTH

24

PeanbHble 3aBUCHMOCTH.
[Ipsimast 1 oOpatHas
MIPONOPLIMOHAIBHOCTH




25

KounrpoJabsHas padora no
TeMme ""PanmoHajJbLHbIE
gyucJaa"

26

BykBeHHBIE BbIpaKEHUs

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

27

DopMyiibl

28

DopMyiibl

29

IlepemenHsle.
JlonmycTuMble 3HaYEHUs
MEPEMEHHBIX

30

[IpeobpazoBanue
OYKBEHHBIX BBIPa)KEHUH,
PacKpbITHE CKOOOK U
MpUBEIEHUE TTOT00HBIX
claraeMbIX

bubmuorexa [JOK
https://m.edsoo.ru/7f41fafa

31

[Ipeobpa3zoBanue
OYKBEHHBIX BBIPA)KEHUH,
PacKphITHE CKOOOK 1
MpUBEIEHUE TTOT00HBIX
cllaraeMbIX

bu6anoreka LIOK
https://m.edsoo.ru/7f41fd7
0

32

[IpeoOpa3zoBanue
OYKBCHHBIX BBIPOKEHUH,
pPacKphITHE CKOOOK 1
MPUBEICHNE TTOT00HBIX
cliaraeMbIX

33

[IpeoOpa3zoBanue



https://m.edsoo.ru/7f41feec
https://m.edsoo.ru/7f41fafa
https://m.edsoo.ru/7f41fd70
https://m.edsoo.ru/7f41fd70

OYKBEHHBIX BBIPAKECHUH,
pacKpbITHE CKOOOK U
NpUBE/ICHHE TTOTO0OHBIX
cllaraeMbIx

CBolicTBa CTEIIEHHU C bubnuotexa [JOK
34 HATYpaJIbHBIM https://m.edso00.ru/7f42138
[OKa3aTeleM 2
CBOMCTBA CTEIICHU C bu6nuorexa [IOK
35 HATYpaJIbHBIM https://m.edso00.ru/7f42154
IOKa3arejieM €
CBOMCTBA CTEIICHU C bu6nuorexa [IOK
36 HATYpaJIbHBIM https://m.edsoo.ru/7f4218b
IOKa3arejieM €
bu6anoreka LIOK
37 MHoro4eHb! https://m.edso0.ru/7f42276
€
bu6nuoreka [IOK
38 MHoro4ieHsl https://m.edso00.ru/7f42293
0
Crnoxenue, BRIUNTAHNUE, bubnuorexa [JOK
39 O MHOFOWICHOR https://m.edsoo.ru/7f422af
™M Bl 2
Crnoxenue, BRIUNTAHNUE, bubnnorexa [JOK
40 HOKEHIC MHOFOWICHOR https://m.edsoo.ru/7f422cc
™M Bl 8
a1 CnoxeHue, BEIUUTAHUE, bubmmorekxa [IOK

YMHOXCHUC MHOTOYJICHOB

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



https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f42276e
https://m.edsoo.ru/7f42276e
https://m.edsoo.ru/7f422930
https://m.edsoo.ru/7f422930
https://m.edsoo.ru/7f422af2
https://m.edsoo.ru/7f422af2
https://m.edsoo.ru/7f422cc8
https://m.edsoo.ru/7f422cc8
https://m.edsoo.ru/7f422fca

Clio)xeHHe, BRIYUTAHUE,

bubnunorexa LIOK

42 https://m.edsoo.ru/7f42318
YMHO)XCHHE MHOTOWJICHOB )
DopMyIIBl COKPAILIEHHOTO Bubmorexa LIOK

43 pMY P https://m.edsoo.ru/7f42432
YMHOKCHHS .
dopmyIiel COKpaEHHOro Bubmoreka HOK

44 pMY p https://m.edsoo.ru/7f42464
YMHOXEHUS .
dopMmyIibl COKpaIEHHOTO Bubmnorexa LHOK

45 PMY p https://m.edsoo.ru/7f424c1
YMHOXEHUS 5
dopmyIibl COKpaIEHHOTO Bubmmoreka LHOK

46 PMY p https://m.edsoo.ru/7f424fd
YMHO)KGHI/ISI 2
dopMmyIibl COKpaIIEHHOTO Bubmnorexa HOK

47 PMY p https://m.edsoo.ru/7f4251d
YMHO)KGHI/ISI 0

bu6nuorexa [IOK

Paznoxenne MHOTOYJIEHOB

48 https://m.edsoo0.ru/7f42331
HAa MHO>XXHUTCIIN 2

but6mmorekxa [IOK

Paznoxerne MHOTO4JIEHOB

49 https://m.edsoo.ru/7f4237f
HAa MHO>XXUTCIIN e
Pasznoxenne MHOTOWIEHOB Brbmrorexa [IOK

50 https://m.edsoo.ru/7f4239d

Ha MHOXXUTCEIN

€



https://m.edsoo.ru/7f423182
https://m.edsoo.ru/7f423182
https://m.edsoo.ru/7f42432a
https://m.edsoo.ru/7f42432a
https://m.edsoo.ru/7f42464a
https://m.edsoo.ru/7f42464a
https://m.edsoo.ru/7f424c12
https://m.edsoo.ru/7f424c12
https://m.edsoo.ru/7f424fd2
https://m.edsoo.ru/7f424fd2
https://m.edsoo.ru/7f4251d0
https://m.edsoo.ru/7f4251d0
https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f4237fe
https://m.edsoo.ru/7f4237fe
https://m.edsoo.ru/7f4239de
https://m.edsoo.ru/7f4239de

o1

Pazioxenne MHOTO4JIEHOB
Ha MHO>XXUTCIIN

52

KonTpoJubnas paéora no
TeMme ""Asnredpanyeckue
BbIpakeHus"

53

YpaBHeHHe, IpaBuIa
peoOpa3oBaHUs
YpaBHCHUS,
PaBHOCHIILHOCTD
YpaBHEHUU

54

JIuneliHoe ypaBHEHHUE C
OJIHOM IIEPEMEHHOM,
pelIeHNe JIMHEHHBIX
YpaBHEHUU

55

JIuneiiHOEe ypaBHEHHE C
OJIHOM MEPEMEHHOM,
pelIeHNEe JIMHEHHBIX
YpaBHEHUU

bu6nuoreka [IOK
https://m.edsoo.ru/7f42048
2

56

JIuneliHOe ypaBHEHHUE C
OJIHOW IIEPEMEHHO,
pelIeHNEe JIMHEHHBIX
ypaBHEHUH

57

Pemenue 3agad ¢
IIOMOILIBIO YPAaBHEHUIN

but6mmorekxa [IOK
https://m.edsoo.ru/7f42064
e

58

Pemenue 3agad ¢

bubanoreka LJOK
https://m.edsoo.ru/7f42080



https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/7f420806

IIOMOILBIO YPAaBHEHU

6

Pemrenue 3agau ¢

but6mmoreka [IOK

59 . https://m.edsoo.ru/7f4209a
MTOMOMUIBIO YpaBHEHUN 0
Pemenue 3agau c bubmmorexa HOK

60 . https://m.edso0.ru/7f420e6
MTOMOIIBIO ypaBHEHUN o
JInneniHoe ypaBHEHHUE C bubnmnorexka HOK

61 JBYMsI IEPEMEHHBIMU U https://m.edsoo.ru/7f427c3
ero rpaguk 2
JInneniHoe ypaBHEHHUE C bubnmnorexka HOK

62 JBYMsI IEPEMEHHBIMU U https://m.edsoo.ru/7f427e8
ero rpaduxk a
Cucrema 1ByX JTUHEHHBIX bubmuoreka [JOK

63 YPaBHEHHUH C IByMs https://m.eds00.ru/7f42836
IIEPEMEHHBIMU c
Cucrema 1ByX JTUHEHHBIX

64 YPaBHEHHUH C IByMs
NEPEMEHHBIMU
CucreMa IByX JTMHEWHBIX

65 YpaBHEHHH C JIBYMs
NIEPEMEHHBIMU
CucreMa IByX JTMHEHHBIX

66 YpaBHEHHH C JIBYMs
MIepEMEHHBIMH

67 Pemenue cucteM bubanoreka LJOK



https://m.edsoo.ru/7f420806
https://m.edsoo.ru/7f4209a0
https://m.edsoo.ru/7f4209a0
https://m.edsoo.ru/7f420e6e
https://m.edsoo.ru/7f420e6e
https://m.edsoo.ru/7f427c32
https://m.edsoo.ru/7f427c32
https://m.edsoo.ru/7f427e8a
https://m.edsoo.ru/7f427e8a
https://m.edsoo.ru/7f42836c
https://m.edsoo.ru/7f42836c

YpaBHEHHUI

https://m.edsoo.ru/7f4284d
e

Pemrenue cucreMm

bubnunorexa LIOK

68 . https://m.edso00.ru/7f42865
ypaBHEHUM .
but6mmoreka [IOK
Pemenne cucrem
69 . https://m.edsoo.ru/7f4287d
ypaBHEHUN 6
20 Pemenue cucrem
ypaBHEHUH
71 Pemenue cucrem
ypaBHEHUH
KonTpoJubHnas pa6ora no bu6muoreka [JOK
72 Teme "JIMHelHbIE https://m.edso0o.ru/7f42104
ypaBHeHus' 4
Koopaunara Touku Ha brbmorexa ITOK
73 P . https://m.edsoo.ru/7f41de7
npsiMOi
6
bubanoreka IIOK
74 q
YICTOBBIC HPOMEAYTIH https://m.edsoo.ru/7f41dff2
75 YucnoBble TPOMEKYTKH
Paccrosinne mexny nByms
76 TOYKaMH KOOPJIMHATHON
psAMOI
77 Paccrosiare Mexay AByMs

TOYKaMH KOOPANHATHOU



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

IpsAMON

[IpsimoyronbHas cucrema

but6mmoreka [IOK

78 https://m.edsoo.ru/7f41e16
KOOPJMHAT Ha IJIOCKOCTH e
[IpssMmoyronbsHas cucteMa bubmmorexa HOK
79 PAMOYT https://m.edsoo.ru/7f41e42
KOOPJHMHAT Ha IJIOCKOCTH .
bubmuorexa [JOK
II e a OB,
80 pHMEpbI rpaHKOB https://m.edsoo.ru/7f41e8a
3aJJaHHBIX (OpMYITaMU g
bubnuorexa [JOK
II e a OB,
81 pHMEpbI paHKOB https://m.edsoo.ru/7f41ed8
3aJJaHHBIX (OpMYITaMu 0
82 [Ipumeps! rpadukos,
3aJJaHHBIX opMyTaMu
bu6anoreka LIOK
YreHue rpagukoB
83 pa¢ . https://m.edsoo.ru/7f41ea2
pealbHBIX 3aBUCUMOCTEMN 4
84 Urenue rpa¢ukoB
peanbHbIX 3aBUCUMOCTEN
bubnunorexa LIOK
85 [Tonarue QpyHKIUN https://m.edsoo.ru/7f41ef0
6
86 I'paduk ynkumm
but6mmorekxa [IOK
87 CaoiicTBa GhyHKINI https://m.edsoo.ru/7f41f07

8



https://m.edsoo.ru/7f41e16e
https://m.edsoo.ru/7f41e16e
https://m.edsoo.ru/7f41e42a
https://m.edsoo.ru/7f41e42a
https://m.edsoo.ru/7f41e8a8
https://m.edsoo.ru/7f41e8a8
https://m.edsoo.ru/7f41ed80
https://m.edsoo.ru/7f41ed80
https://m.edsoo.ru/7f41ea24
https://m.edsoo.ru/7f41ea24
https://m.edsoo.ru/7f41ef06
https://m.edsoo.ru/7f41ef06
https://m.edsoo.ru/7f41f078
https://m.edsoo.ru/7f41f078

bubnunorexa LIOK

88 CroficTea dynicuni https://m.edsoo.ru/7f41f1fe
but6mmoreka [IOK
89 JIuneitnast pyHKIMSA https://m.eds00.ru/7f42728
2
bubnunorexa LIOK
90 JIuneiinast yHKIHS https://m.edso0.ru/7f42741
2
bubmnoreka IIOK
IT
91 OCTPOCIEHG rpaguica https://m.edsoo.ru/7f426d1
JUHEWHOW (PyHKIMU 6
92 [Toctpoenue rpaduka
JTUHEWHOW (HyHKINN
93 I'paduk pynkumm y =[x|
94 I'paduk pynkumm y =[x|
KonTposbHnas pa6ora no
Teme ""Koopaunatel u bu6muoreka [JOK
95 rpapuxn. ®ynkuuu' / https://m.eds00.ru/7f41f50
Bceepoccuiickast a
nposepoyHas pabora
HToroBasi KOHTPOJILHASA bubnmoreka [JOK
96 padora / Beepoccniickas https://m.eds00.ru/7f429c6
NnpoBepo4YHasi padora c
[ToBTOpEHNE OCHOBHBIX
97 MOHSATUN U METOJIOB Kypca

7 xi1acca, 0000IIeHIE



https://m.edsoo.ru/7f41f1fe
https://m.edsoo.ru/7f427282
https://m.edsoo.ru/7f427282
https://m.edsoo.ru/7f427412
https://m.edsoo.ru/7f427412
https://m.edsoo.ru/7f426d1e
https://m.edsoo.ru/7f426d1e
https://m.edsoo.ru/7f41f50a
https://m.edsoo.ru/7f41f50a
https://m.edsoo.ru/7f429c6c
https://m.edsoo.ru/7f429c6c

3HAaHUU
[ToBTOpEHNE OCHOBHBIX 5
N bu6anoreka LIOK

IIOHATUHU U METOO4OB KypcCa

98 P 1 https://m.edsoo.ru/7f429f3
7 xi1acca, 0000IIeHE )
3HAHUHU £
IToBTOpPEHME OCHOBHBIX
MOHSTUH U METOJIOB Kypca brbmorexa LIOK

99 1 https://m.edsoo.ru/7f42a0e
7 xiacca, 00001eHNEe 0
3HAaHUU 9
IToBTOpPEHME OCHOBHBIX

100 MOHSTUH U METOJIOB Kypca 1
7 xiacca, 06001IeHEe
3HAaHUU
[ToBTOpEHNE OCHOBHBIX
MOHSTUH U METOJIOB Kypca brbmorexa [IOK

101 1 https://m.edsoo.ru/7f42a27
7 knacca, 00001IeHne
3HAaHUU a
[ToBTOpEHNE OCHOBHBIX
MOHSTUH U METOJIOB Kypca brbmorexa [IOK

102 1 https://m.edsoo.ru/7f42a90
7 knacca, 00001IeHne 0
3HaHUHU Y

OBIIEE KOJIMYECTBO 102

YACOB I10 [TIPOI'PAMME



https://m.edsoo.ru/7f429f32
https://m.edsoo.ru/7f429f32
https://m.edsoo.ru/7f42a0e0
https://m.edsoo.ru/7f42a0e0
https://m.edsoo.ru/7f42a27a
https://m.edsoo.ru/7f42a27a
https://m.edsoo.ru/7f42a900
https://m.edsoo.ru/7f42a900

8 KVIACC

N KoanuectBo yacos DJIeKTPOHHbIE
°
Hara uudgpoBbie
n/ Tema ypoka KonTpoJibHbIe IIpakTuyeckue
Bcero U3ydeHusi o0pa3oBaTe/bHbIe
n padoThI padoThI
pecypcsbl
KBagpartsslii KOpeHb U3 bubmorera [JOK
1 1 https://m.edsoo.ru/7f42d45
qucia
2
5 [Tonstue 06 1 bu6mmoreka [IOK
HWPPALOHAIIBHOM YHCIIE https://m.edsoo.ru/7f42eaaa
Hecstuunnlie
3 npUOINKEHUS 1
HPPALIMOHATIBHBIX YHCEN
JecsTuunblie
4 MPUOTVHKEHUS 1
HPPALMOHATIBHBIX YHCEN
5) JlelicTBUTENbHBIC YKCIIA 1
6 CpaBHeHue 1
JENCTBUTEIBHBIX YHUCET
7 CpaBHeHue 1
NENCTBUTENBHBIX YUCEN
8 ApudpmeTnueckuit L
KBaJpaTHBIA KOPEHb
9 YpaBHEeHHE BHJIA X2 = a 1
10 CaoiicTBa 1 bubmuoreka [JOK



https://m.edsoo.ru/7f42d452
https://m.edsoo.ru/7f42d452
https://m.edsoo.ru/7f42eaaa

apudmeTnuecKux
KBaJPAaTHBIX KOPHEU

https://m.edsoo.ru/7f42d86
2

CaoiicTBa bubmuorexa [JOK

11 apu(pMeTHIECKUX https://m.edsoo.ru/7f42d86
KBaJ[PaTHBIX KOPHEH 2
[IpeobpazoBanue
YHUCJIOBBIX BBIPAKCHUM bubmorexa [JOK

12 P ’ https://m.edsoo.ru/7f42dd2
COJIEpIKaIIIX 6
KBaJIpaTHbIE KOPHU h
[IpeobpazoBanue

13 YUCJIOBBIX BBIPAXKECHUN, bu6mmoreka [IOK
COZIEpIKAILINX https://m.edsoo.ru/7f42ded4
KBaJIpaTHBIC KOPHH
[IpeoOpa3zoBanue

14 YUCJIOBBIX BBIPAKEHUH, bu6mmoreka [JOK
COZIepIKAIINX https://m.edsoo.ru/7f42e0be
KBaJIpaTHBIC KOPHH
[IpeoOpa3zoBanue

15 YHUCJIOBBIX BBIPAKEHUH, bu6mmoreka [JOK
COZIepIKAIINX https://m.edso0o.ru/7f42e262
KBaJIpaTHBIC KOPHH

16 CreleHs ¢ 1elabIM bu6mmoreka [JOK
MOKAa3aTeyieM https://m.edsoo.ru/7f4354a4
CranpmapTHas 3anuch bu6mmorexa [IOK

17 yucia. Pazmepsl https://m.edsoo.ru/7f43609

00BEKTOB

8



https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42dd26
https://m.edsoo.ru/7f42dd26
https://m.edsoo.ru/7f42ded4
https://m.edsoo.ru/7f42e0be
https://m.edsoo.ru/7f42e262
https://m.edsoo.ru/7f4354a4
https://m.edsoo.ru/7f436098
https://m.edsoo.ru/7f436098

OKpYXarolero Mupa (0T
3JI€MEHTapHbBIX YaCTHUII
710 KOCMUYECKHX
00BEKTOB),
JUIUTEIBHOCTh
IIPOLIECCOB B
OKpY’KaIoIlleM MUpE

CBoiicTBa CTEIEHU C

bubmuorexa [JOK

18 https://m.edsoo.ru/7f43564
LIENBIM [TOKa3aTeJieM g
CBOJICTBA CTEIIEHH C Bubmiorexa HOK

19 https://m.edsoo.ru/7f43564
LIEIBIM [TOKa3aTeJeM g

. bu6mmorexa [IOK

CBOJMCTBa CTEIEHN C

20 https://m.edsoo.ru/7f43564
LIEBIM [TOKa3aTeJIeEM g

91 CBoiicTBa CTENIEHU C bubnuotexa [JOK
[EJILIM IIOKa3aTelIeEM https://m.edsoo.ru/7f43599a

99 CBolicTBa CTEIICHHU C bubmuorexa [JOK
[eJBIM ITOKa3aTelIeEM https://m.edsoo.ru/7f435ed6

23 KBanpatsslil TpéxuneH

24 KBanpatsblil TpéxuneH
Paznoxxenne

25 KBaJIPaTHOI'O TPEXWIEHA bubmorexa LIOK

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

HAa MHO>XXHUTCIIN

26 Paznoxxenne bubmmoreka [JOK



https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f43599a
https://m.edsoo.ru/7f435ed6
https://m.edsoo.ru/7f42fd38

KBaJPaTHOI'0 TPEXUIICHA
Ha MHOXUTENN

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

KonTtpouabnas padora
1o TeMaM

97 "KBagpaTHble KOPHH. bubmumoreka [IOK
Crenenu. https://m.edso0.ru/7f42ec80
KBaaparubiii
Tpex4JieH"

bu6mmorexa [IOK
28 Anrebpandeckas 1po0b https://m.edso00.ru/7f43038
2
JonycTuMble 3HaYeHUS
MIEPEMEHHBIX,

29 BXOJISAIINX B
anreOpanyeckue
BBIPKEHUS
JonycTuMeble 3HaUeHUS
MEPEMEHHBIX,

30 BXOJISIIIIUX B
anreOpanyeckue
BBIPXKEHUS

31 OcCHOBHOE CBOMCTBO bu6mmorexa [IOK
anreOpandeckoit 1poou https://m.edso00.ru/7f4308e6

. bubnuorexa [JOK
32 Coxpamene podeit https://m.edsogru/7f430a8a
33 Coxkpatenue apobeit bubmorexa HOK

https://m.edsoo.ru/7f430f44



https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42ec80
https://m.edsoo.ru/7f430382
https://m.edsoo.ru/7f430382
https://m.edsoo.ru/7f4308e6
https://m.edsoo.ru/7f430a8a
https://m.edsoo.ru/7f430f44

bubmuorexa [JOK

34 Coxpauerne apobeit https://m.edsoo0.ru/7f430f44
CrnoxeHue, BBIYUTAHUE,

35 YMHOXXCHHE H JICTICHUE bubnmoreka [JOK
anredpanvecKux https://m.edso0.ru/7f43128c
npobei
CrnoxeHue, BBIYUTAHHE,

36 YMHOKEHHE U JIEJICHUE bubnnorexa [HOK
anredpanvdecKux https://m.edso00.ru/7f4315c0
npobei
CrnoxeHue, BBIYUTAHUE,

37 YMHOKEHHE U JIEJICHUE bubnnorexa [HOK
anreOpanvecKux https://m.edso0.ru/7f4318c2
npoOeit
CrnoxeHue, BBIYUTAHHE,

38 YMHOKEHHE U JIEJICHUE bubnnoreka [JOK
anreOpanyecKux https://m.edsoo.ru/7f431a20
npoOeit
ITpeoOpa3oBanue

39 BBIPAXKECHHUI, bu6mmoreka [JOK
coZeprKalIuX https://m.edso00.ru/7f43259c
anreOpandeckue Apoou
IIpeoOpazoBanue
BHIPANCHHIE, bubnnoreka [JOK

40 https://m.edso0.ru/7f43273
COJIepIKaLINX

anredpanveckue 1poou

6



https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f43128c
https://m.edsoo.ru/7f4315c0
https://m.edsoo.ru/7f4318c2
https://m.edsoo.ru/7f431a20
https://m.edsoo.ru/7f43259c
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f432736

[TpeobOpasoBanue

BBIDAKCHI bu6mmoreka [IOK
41 P ’ https://m.edsoo.ru/7f43273
coJiepKaIIux 6
anredpandeckue Apoou B
KounTtposabHas padora
110 TeMe bu6mmoreka [IOK
42 https://m.edso0o.ru/7f431d3
"Auredpandeckas 6
Apoon" -
bu6mmorexa [IOK
43 Keazpatioe ypasrenue https://m.edsoo.ru/7f42eela
44 Hemnonnoe kBanparHoe bubnuorexa [JOK
ypaBHEHUE https://m.edsoo.ru/7f42eela
45 Hemnonnoe kBagpaTtHOE bu6mmoreka [IOK
YpaBHEHUE https://m.edsoo.ru/7f42eela
dopmyiia KopHeHr
46 KBap ZTHorop bubmuorexa [JOK
AP https://m.edso0.ru/7f42f158
ypaBHEHUSA
dopmyiia KopHeHr
47 KBap ZTHorop bubmuorexa [JOK
P https://m.edso0.ru/7f42f3f6
ypaBHEHUSA
dopmyna KOpHEH
48 KBap ZTHOFOp bubmuorexa [JOK
P https://m.edsoo.ru/7f42f5a4
ypaBHEHUSA
bu6mmoreka [JOK
4 T B
o copema Breta https://m.edsoo.ru/7f42fef0
50 Teopema Buera bubmmoreka [JOK



https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f431d36
https://m.edsoo.ru/7f431d36
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42f158
https://m.edsoo.ru/7f42f3f6
https://m.edsoo.ru/7f42f5a4
https://m.edsoo.ru/7f42fef0

https://m.edsoo.ru/7f43007
6

Pewenne ypaBHenui,

51 CBOISIIIXCS K bu6mmoreka [IOK
S https://m.edsoo.ru/7f43c542
KBaJPaTHBIM
Pemienue ypaBHeHui,
52 CBOJISIIIIXCS K bubmuoreka [JOK
S https://m.edsoo.ru/7f43c3d0
KBaJPaTHBIM
[Ipocreiimume qpodHO-
53 allOHAJIbHBIC bubnnorexa LIOK
patt https://m.edso00.ru/7f4328c6
ypaBHEHUS
[Ipocreiimume qpobHO-
54 allMOHAJIbHBIC bubnnorexa LIOK
patt https://m.edsoo.ru/7f432b6e
ypaBHEHUS
Pemienue TeKCTOBBIX
55 3a7a4 C MOMOIIbIO Bubmiorexa ITOK
: ! . https://m.edsoo.ru/7f42f75c
KBaJpAaTHBIX YPaBHEHU
Pemienue TeKCTOBBIX
56 3a7a4 C MOMOIIIbIO Bubmiorexa ITOK
! n N https://m.edso00.ru/7f42f8f6
KBaJPATHBIX YpaBHEHUM
KonTtposabHnas pa6ora
57 no teme "KBaaparHubie Brbmrorexa [IOK
" P https://m.edso0.ru/7f4301f2
YPABHEHUSA
JInneliHOEe ypaBHEHHE C
58 TBYMSI TIEpEMEHHBIMH,

ero rpauk, IpuMepsl



https://m.edsoo.ru/7f430076
https://m.edsoo.ru/7f430076
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f4328c6
https://m.edsoo.ru/7f432b6e
https://m.edsoo.ru/7f42f75c
https://m.edsoo.ru/7f42f8f6
https://m.edsoo.ru/7f4301f2

peLIeHusl ypaBHEHUN B
LEJIBIX YUCIIax

59

JInneiiHoE ypaBHEHHUE C
JBYMSI IIEPEMEHHBIMU,
ero rpauk, IpuMepsI
peLIeHusl ypaBHEHU B
LIEJIBIX YUCIIaX

60

JIuneiiHoe ypaBHEHHUE C
JBYMsI IEPEMEHHBIMU,
ero rpauk, IpuMepsbl
pelleHys ypaBHEHH B
LEJIBIX YHCIIaX

61

Pemenne cucreM nByx
JIMHEWHBIX YPaBHEHUH C
IBYMsI IEPEMEHHBIMU

62

Pemenne cucreM nByx
JIMHEWHBIX YPaBHEHUH C
JBYMsI IEPEMEHHBIMU

63

Pemenne cucreM nByx
JIMHEWHBIX YPaBHEHUH C
JBYMsI IEPEMEHHBIMU

64

[Ipumeps! pemienus
CHUCTEM HEJMHEUHBIX
YpPaBHEHUU C IBYMsI
MepEMEHHBIMU

65

[Ipumeps! perienus




CHCTEM HEJIMHEHHBIX
YPaBHEHUH C ABYMs
MepEMEHHBIMU

66

I'paduueckas
UHTEpIpeTanus
YpaBHEHUS C ABYMs
IIEPEMEHHBIMU U CUCTEM
JINHEMHBIX YPAaBHEHUH C
IBYMs IEPEMEHHBIMU

bu6mmoreka [IOK
https://m.edsoo.ru/7f43d6d
6

67

I'paduueckas
UHTEPIIpETALNS
YPaBHEHUS C IBYMs
IIEPEMEHHBIMU U CUCTEM
JIMHEWHBIX YPaBHEHUH C
JBYMS IEPEMEHHBIMHU

bu6mmoreka [IOK
https://m.edsoo.ru/7f43d6d
6

68

Pelrenne TeKCTOBBIX
3a/1a4 C IIOMOIIBIO
CUCTEM ypaBHEHUI

69

Pelrenne TeKCTOBBIX
3a/1a4 C IIOMOIIBIO
CUCTEM ypaBHEHUI

70

Pemrenne TeKCTOBBIX
3a/1a4 C IIOMOIIBIO
CUCTEM ypaBHEHUI

71

HUucnoBbie HEpAaBEHCTBA
U1 UX CBOMCTBA



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

72

HucnoBble HEPABEHCTBA
U UX CBOIWCTBA

73

HepaseHnctBo ¢ ogHOM
MEPEMEHHOM

74

JIuHeiiHbIe HEpaBEHCTBA
C OJJTHOW MEPEMEHHOU U
UX PEIlCHUE

bu6mmoreka [IOK
https://m.edsoo.ru/7f42c692

75

JInHeliHbIe HEpABEHCTBA
C OJJTHOW MEPEMEHHOU U
UX pEIICHUE

bubmuorexa [JOK
https://m.edsoo.ru/7f42c840

76

JInHeliHbIe HEpABEHCTBA
C OJJTHOW MEPEMEHHOU U
HX pelIeHue

77

Cucrembl TUHEHHBIX
HEPABEHCTB C OJJHOM
IIEPEMEHHOM U UX
peuieHue

bu6mmorexa [IOK
https://m.edsoo.ru/7f42ch88

78

Cucrembl TUHEHHBIX
HEPABEHCTB C OJJHOM
IIEPEMEHHOM U UX
peuieHue

bu6mmoreka [IOK
https://m.edsoo.ru/7f42cd2c

79

Cucrembl TUHEHHBIX
HEPABEHCTB C OJJHOM
IIEPEMEHHOM U UX
peuieHue

80

N300pakeHue pereHus

bu6nmoreka [JOK



https://m.edsoo.ru/7f42c692
https://m.edsoo.ru/7f42c840
https://m.edsoo.ru/7f42cb88
https://m.edsoo.ru/7f42cd2c

JIMHEHHOTO
HEPaBEHCTBA U UX
CHUCTEM Ha YMCIIOBOM
MpAMOit

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

81

N300pakeHue pereHus
JINHENHOTO
HEPaBEHCTBA U UX
CHCTEM Ha YHUCIIOBOH
MpAMOit

bu6mmoreka [IOK
https://m.edsoo.ru/7f42c9e4

82

KonTtpouabHnas padora
1o TeMaM
"HepaBencrna.
Cucrembl ypapHeHui'"

83

[Tonatue QpyHKIUU

bu6mmorexa [IOK
https://m.edsoo.ru/7f433c12

84

OO6nacth ornpeeneHus
Y MHOKECTBO 3HAUYCHH

byHKIIUN

bu6mmorexa [IOK
https://m.edsoo.ru/7f433d8
4

85

Croco0sI 3a1aHust
byHKIUH

86

I'paduk pynkumn

87

CaoiicTBa GQyHKINH, UX
0TOOpakeHHE Ha
rpaduke

88

UreHne 1 NOCTpOCHHUE
rpadukoB QyHKUINH



https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f433c12
https://m.edsoo.ru/7f433d84
https://m.edsoo.ru/7f433d84

[Tpumeps! rpaduxoB

89 (GYHKIUH, OTpaKaronmx
pealibHbIE MPOLIECCHI
OyHKIUH,
OTHCHIBAIOIIIE MPSMYFO
90 1 o0OpaTHYyIO bubmumorexa [IOK
MPONOPIMOHATILHbIC https://m.edsoo.ru/7f434bbc
3aBHUCHUMOCTH, X
rpadguku
91 I'unepbona
bubnuorexa [JOK
92 Punepbona https://m.edsogru/7f4343e2
bu6mmoreka [IOK
93 I'paduk Pynkuuu y = x? https://m.edsoo.ru/7f43457
2
OyHKIUU Y =X2, Y = X3,
y =X y=[x| bubaroreka [JOK
94 rpaduyeckoe pereHue https://m.edsoo.ru/7f434d3
yYpaBHEHUU U CHCTEM 8
ypaBHEHUH
IloBTOpPEHME
OCHOBHBIX NOHATHH U
MeTO/I0B KypcoB 7 u 8
95 KJIACCOB, oz?)ﬁmelme bubmorexa [JOK

3HAHMH /
Bceepoccuiickast
NnpoBepoYHasi padora

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



https://m.edsoo.ru/7f434bbc
https://m.edsoo.ru/7f4343e2
https://m.edsoo.ru/7f434572
https://m.edsoo.ru/7f434572
https://m.edsoo.ru/7f434d38
https://m.edsoo.ru/7f434d38
https://m.edsoo.ru/7f4371aa

Hrorosas
KOHTPOJIbHasA padora /

bubmuorexa [JOK

96
Bceepoccuiickasi https://m.edsoo.ru/7f434eb4
NnpoBepoYHasi padora
[ToBTOpEHNE OCHOBHBIX
97 MOHSATHHA U METOI0B
KypcoB 7 U 8§ KJIaccos,
000011eHE 3HAHUNA
[ToBTOpEHNE OCHOBHBIX
08 MOHSITUI U METO0B bu6mmoreka [IOK
KypcoB 7 U 8§ KJIaccoB, https://m.edso0.ru/7f43736¢
000011eHE 3HAHUNA
[ToBTOpEHNE OCHOBHBIX
N bu6mmoreka [JOK
IIOHSATHI U METOHOB
99 https://m.edsoo.ru/7f43751
KypcoB 7 U § KJIaccoB, 9
000011IeHNEe 3HAHNHI -
[ToBTOpEHNE OCHOBHBIX
HOHATHH U METOIOB Brbmmotexa LIOK
100 https://m.edsoo.ru/7f4376b
KypcoB 7 U 8§ KJIaccoB, p
000011IeHNEe 3HAHNHI -
[ToBTOpEHNE OCHOBHBIX
IMOHSATHI U METOHOB bubmuorexa LIOK
101 https://m.edsoo.ru/7f436b8
KypcoB 7 U § KJIaccoB, 8
000011IeHNEe 3HAHNHI -
IToBTOpEHME OCHOBHBIX brbmiorera [IOK
102 p https://m.edso00.ru/7f43785

HOHATHH U METOIOB

8



https://m.edsoo.ru/7f434eb4
https://m.edsoo.ru/7f43736c
https://m.edsoo.ru/7f437510
https://m.edsoo.ru/7f437510
https://m.edsoo.ru/7f4376b4
https://m.edsoo.ru/7f4376b4
https://m.edsoo.ru/7f436b88
https://m.edsoo.ru/7f436b88
https://m.edsoo.ru/7f437858
https://m.edsoo.ru/7f437858

KypcoB 7 U 8§ KJ1accoB,

000011eHHE 3HAHUN

OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

102




9 KVIACC

Ne
n/
n

Tema ypoka

KoaudecTBO 9acoB

KonrpoJububie
Bcero P
padoThI

IIpakTH4eckue
padoThI

Jlara
U3ydeHust

DJIEKTPOHHbBIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

PanyonaneHele yncna,
UppaloHaJIbHbIE YUCIIA,
KOHEYHbIE U OECKOHEUHBIE
JECSITUUHBIE IpOOU

MHOX€ECTBO
JIEMCTBUTENIBHBIX YHCEIT,
IeNCTBUTENBHEIE YHCIIA KAK
0OeCKOHEUHBIE IECATHYHBIE
Ipodu

B3auMHO 0J1HO3Ha4YHOE
COOTBETCTBUE MEXKIY
MHO>KECTBOM
JICHCTBUTEINIBHBIX YHACE U
MHO>KECTBOM TOYEK
KOOPJMHATHOU IIPSAMOM

CpaBHeHHe
JIEHCTBUTEIIbHBIX YHCET,
apudMeTHIECKHEe IeHCTBHS
C ACUCTBUTEIBHBIMU
YUCIAMHU

[TpubmmxéHHOE 3HaUEHNE




BCJIMYHHBI, TOYHOCTH

IpUOIKEHNS
6 OxpyrieHue yucen
OkpyrieHue uncen
8 [Ipukuaka u oueHka
pe3yJbTaTOB BHIYHUCICHUIN
9 [Ipukuaka u oueHka
pe3yJIbTaTOB BBIYMCIICHUI
JIuneiiHoe ypaBHEHHE. bubanorex HOK
10 Pemenune ypaBuenuii, https://m.edso0o.ru/7f43bf6
CBOJSILIUXCS K JINHEHHBIM 6
JluneliHOe ypaBHEHHUE.
11 Pemenne ypaBHeHuUH,
CBOJSIIUXCS K JINHEHHBIM
KBaznpaTtHOe ypaBHEHUE. bubmuoreka [JOK
12 Pemenne ypaBHeHuUH, https://m.edsoo.ru/7f43c54
CBOJISIIIMXCSI K KBaJIPATHBIM 2
KBaznpaTtHOe ypaBHEHUE. bubmuoreka [JOK
13 Pemenne ypaBHeHUH, https://m.edsoo.ru/7f43c54
CBOJISIIIMXCS K KBJIPaTHBIM 2
bubnunorexa LIOK
14 bukBapaTHble ypaBHEHUS https://m.edsoo.ru/7f43c3d
0
but6mmorekxa [IOK
15 bukBapaTHbie ypaBHEHUS https://m.edsoo.ru/7f43c3d

0



https://m.edsoo.ru/7f43bf66
https://m.edsoo.ru/7f43bf66
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0

16

IIpumepsl perienus
YpaBHEHUH TPEThEU U
4eTBEPTOU CTENEHE!
pa3oKEHUEM Ha
MHOHUTEIH

17

IIpumepsl perienus
YpPaBHEHUU TPETbEU U
YeTBEPTOM cTeneHen
pa3oKEeHUEM Ha
MHOHUTEIH

18

Pemenne npoOHo-
palOHAIBHBIX YPAaBHEHUN

bubnuorexa [IOK
https://m.edsoo.ru/7f43c9b
6

19

Pemenue npoOHo-
palMOHAIBHBIX YPaBHEHUHN

bu6anoreka LIOK
https://m.edsoo.ru/7f43c9b
6

20

Pemrene TeKCTOBBIX 3a7a4
anreOpanvdecKuM MeTO0M

21

Pemrenue TeKCTOBBIX 3a1a4
anreOpanvdecKuM MeTO0M

22

Pemenne TeKCTOBBIX 33124
anreOpanvdecKuM METO0M

23

KonTposbHasi padora no
Teme ""YpaBHeHHs €
OJIHO¥i mepeMeHHOoi"

24

ypaBHCHI/IC C IBYMsA

bu6nunorexa LIOK



https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6

NEPEMEHHBIMH U €T0
rpaduk

https://m.edsoo.ru/7f43d0b
4

25

YpaBHeHuUE C IBYMs
MEPEMCHHBIMU U €TO

rpaduk

but6mmoreka [IOK
https://m.edsoo.ru/7f43d0b
4

26

CucremMa 1ByX JIMHEHHBIX
YpaBHEHUH C JIBYMSI
IIEPEMEHHBIMU U €€
pelienue

27

CucremMa 1ByX JIMHEHHBIX
YpaBHEHUH C JIBYMSI
IIEPEMEHHBIMU U €€
pelienue

28

Cucrema 1ByX JTUHEHHBIX
YpaBHEHUH C JIBYMSI
IIEPEMEHHBIMU U €€
pemenue

29

Cucrema 1ByX JTUHEHHBIX
YpaBHEHUH C IBYMSI
IIEPEMEHHBIMU U €€
penieHue

30

Pemenne cucreM nByx
YpaBHEHUH, OJTHO U3
KOTOPBIX JINHEWHOE, a

JIPyroe — BTOPOM CTENEHU

bubnunorexa LIOK
https://m.edsoo.ru/7f43d23
a

31

Pemenne cucreM nByx

bubanoreka [JOK



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

YPaBHEHUH, OJTHO U3
KOTOPBIX JINHEWHOE, a
JIpyroe — BTOPOU CTENEHU

https://m.edsoo.ru/7f43d55
a

32

Pewenne cucreM nByx
YPaBHEHUH, OJTHO U3
KOTOPBIX JINHEWHOE, a
JIpyroe — BTOpPOU CTENEHU

33

Pewenne cucreM nByx
YpaBHEHUH, OJTHO U3
KOTOPBIX JINHEWHOE, a
JIpyroe — BTOpPOU CTENEHU

34

['papuueckas
MHTEPIIPETALNS CUCTEMBI
YpaBHEHUH C JIBYMSI
NIEPEMEHHBIMU

35

Pemrenye TeKCTOBBIX 3a7a4
anredpandeckuM crnocodom

36

Pemrenue TeKCTOBBIX 3a7a4
anredpandeckuM crnocodom

37

KonTposbHasi padora no
Teme ""Cucrembl
ypaBHeHuil"

38

YucnoBble HEPABEHCTBA U
HUX CBOMCTBa

39

YucrioBble HEPABEHCTBA U
UX CBOMCTBA

but6mmorekxa [IOK
https://m.edsoo.ru/7f43ad5



https://m.edsoo.ru/7f43d55a
https://m.edsoo.ru/7f43d55a
https://m.edsoo.ru/7f43ad5a

a

JIvHeiHbIE HEPABEHCTBA C

but6mmoreka [IOK

40 OJIHOW ITEPEMEHHOM U UX https://m.edsoo.ru/7f43af0
pelenue 8
Jlunelinbie HEpaBEHCTBA C bu6muoreka [IOK

41 OJIHOU IIEPEMEHHON U UX https://m.edsoo.ru/7f43af0
pelieHue 8
JIuHeiiHble HEpAaBEHCTBA C bub6nuoreka [JOK

42 OJIHOH NepeMEHHON U UX https://m.edsoo.ru/7f43af0
perieHue 8
CucTtembl TUHEHHBIX

43 HEPABEHCTB C OJTHOM
MIEPEMEHHOM U UX PEIICHHE
CucTtemMbl TUHEHHBIX

44 HEPABEHCTB C OJHOMN
MIEPEMEHHOM U UX PEIICHHE
CucreMbl TUHEHHBIX

45 HEPaBEHCTB C OJTHOU
MIEPEMEHHOM U UX PEIICHHE
KBanpatabsle HepaBeHCTBA U Bubmuorexa LIOK

46 P e https://m.edsoo.ru/7f43b09
UX pelIeHue 8
KBanpatabsle HepaBeHCTBA U Bubmuorexa LIOK

47 P P https://m.edsoo.ru/7f43b21
UX peleHHe :

48 KBanpaTHble HEpaBEHCTBA U bubmuoteka [IOK



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

UX pelIeHue

https://m.edsoo.ru/7f43b5a
2

KBazgparHble HEpaBEeHCTBA U

49
UX peIICHHE
50 KBanpaTHble HEpaBeHCTBA U
UX peIICHHE
I'padpuueckas
UHTEPIpETAINS HEPABEHCTB bubmorexa HOK
51 prp P https://m.edsoo.ru/7f43b09
U CHCTEM HEPaBEHCTB C 3
JBYMsI TICPEMECHHBIMU -
I'padpuueckas
59 UHTEPIpETAINS HEPABEHCTB
U CHCTEM HEPaBEHCTB C
JBYMsI TICPEMEHHBIMU
53 KonTposbsHnasi padora no
Teme "HepaBencrsa'
KBanpatuunas GyHkIwms, e bubmorexa [JOK
54 P . i ’ https://m.eds00.ru/7f4396¢
rpaduk U CBOWCTBA 6
KBanpatuunas GyHkIus, e bubmorexa [JOK
55 P . i ’ https://m.edso0o.ru/7f43984
rpaduK U CBOMCTBA >
KBanpatuunas GyHkius, e bubmorexa [JOK
56 P . i ’ https://m.edso00.ru/7f4399b
rpaduK U CBOMCTBA 4
57 [TapaGosna, KOOpAUHATHI bubmuoteka [IOK

BEPIITMHBI TapadoJIbl, OCh

https://m.edsoo.ru/7f439eb



https://m.edsoo.ru/7f43b5a2
https://m.edsoo.ru/7f43b5a2
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f4396c6
https://m.edsoo.ru/7f4396c6
https://m.edsoo.ru/7f439842
https://m.edsoo.ru/7f439842
https://m.edsoo.ru/7f4399b4
https://m.edsoo.ru/7f4399b4
https://m.edsoo.ru/7f439eb4

CUMMETpPHUHU NapadoIIbI

4

[TapaGosna, KOOPAUHATHI

bubnunorexa LIOK

58 BEPILINHBI TapadoJIbl, OCh https://m.edso00.ru/7f43a03
CUMMETpPHUHU NapadoIIbI a
[TapaGosna, KOOpAUHATHI bubmmoreka [JOK
59 BEPIITMHBI ITapadoJIbl, OCh https://m.edsoo.ru/7f43ala
CUMMETpPHHU NTapadoITbI c
[TapaGomna, KOOPAUHATHI bubmuoreka [IOK
60 BEPIITMHBI ITapadoJIbl, OCh https://m.edsoo.ru/7f43a31
CUMMETPUU NapaboIIbI e
[TapaGomna, KOOPAUHATHI bubmuoreka [IOK
61 BEPIIUHBI TapadoJIbl, OCh https://m.edsoo.ru/7f43a52
CUMMETPUHU NapadoIIb 6
[TapaGomna, KoOpAUHATEI
62 BEPLIMHBI 1apaloJIbl, OCh
CUMMETPUHU NapadoIIb
I'paduku pynkumii: y = kx,
63 y =kx + b, y=k/x, y=x?,
y=vX, y=[X]
['paduku pynkumii: y = kx,
64 y =kx + b, y=k/x, y=x°,
y=vX, y=[X|
I'paduku pynkumii: y = kx,
65 y =kx + b, y=k/x, y=x°,
y=VX, y=[X]
66 ['padukn Gynkumii: y = KX,



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

y =kx + b, y=k/x, y=x3,
y=VX, y=|x|

I'paduku Gynkuuit: y = kx,

67 y =kx + b, y=k/x, y=x3,
y=VX, y=[X]
['paduku pynkumit: y = kx,

68 y =kx + b, y=k/x, y=x3,
y=VX, y=[X]
KonTpoJsbnas padora no bubmorexa LOK

69 P P https://m.edsoo.ru/7f43ab8
Teme "@yHkuuu' 4
ITonsiTue yncnoBou bubmorexa [JOK

70 https://m.edsoo.ru/7f43e6c
MIOCJIEIOBATEIBHOCTH 6
3agaHue
MOCIIEI0BATEIHLHOCTH bubmorexa I[JOK

71 N . https://m.edsoo.ru/7f43ebd
pPEKyppeHTHOH (hopMyIoil 1 .
dbopMymoii N-ro uneHa -
Apudmernueckas u bubmuoreka [JOK

72 reoOMeTpHYEeCcKas https://m.edsoo.ru/7f43ed7
Hporpeccuu €
Apudmernueckas u bubmuoreka [JOK

73 reoMeTpHYecKas https://m.edsoo.ru/7f43f3b
POTPECcCUr 4
®opmyIibl N-TO WieHa bubmorexa I[JOK

74 MY https://m.edsoo.ru/7f43f58

apupMeTHIeCKOn 1

a



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

reOMETPUYECKOMN
IIPOrPECCUM, CYMMBI
MIEPBBIX N YICHOB

DopMyisl N-TO 4IeHa
apuMeTHIeCcKOi u

but6mmoreka [IOK

75 FEOMETPUUECKOI https://m.edsoo.ru/7f43ef2
pOrpeccuii, CyMMBI c
HEPBbIX N YWICHOB
Dopmyisl N-TO 4IeHa
apupmMeTHyecKoil u bu6nuoreka [JOK
76 r€OMETPUYECKOU https://m.edsoo.ru/7f43f0c
pOrpeccuii, CyMMBI 6
HEPBbIX N YWICHOB
®opMyIsl N-TO YiIeHa
apupMeTHIeCKON U bubmuoreka [JOK
77 TEOMETPUUECKOM https://m.eds00.ru/7f43f72
porpeccuii, CyMMBI €
HEPBBIX N YWIECHOB
®opmyibl N-To YiieHa
apupMeTHIECKON U bu6muoreka [JOK
78 TFEOMETPUUECKOM https://m.edsoo.ru/7f43f8a
IPOTPECCHIA, CYMMBI 0
NEPBBIX N WICHOB
H300paxeHne YIeHOB
79 apuMeTHIECKON U

reOMETPUYECKOMN
MPOTrpeCcCcHil TOUKaMH Ha



https://m.edsoo.ru/7f43ef2c
https://m.edsoo.ru/7f43ef2c
https://m.edsoo.ru/7f43f0c6
https://m.edsoo.ru/7f43f0c6
https://m.edsoo.ru/7f43f72e
https://m.edsoo.ru/7f43f72e
https://m.edsoo.ru/7f43f8a0
https://m.edsoo.ru/7f43f8a0

KOOPAMHATHOM MJIOCKOCTH

N300pakeHre WICHOB
apuMeTHIECKOi 1

80 reOMETPUYECKOM
MPOTPECCUI TOUKaMH Ha
KOOPAMHATHOW INIOCKOCTH
81 JIunelnsli 1
HKCIIOHEHIHAJIBHBIN POCT
bubnuorexa [IOK
82 Cr0>XHBIE IPOLICHTHI https://m.edso0.ru/7f43fe0
€
bubnuorexa [JOK
83 CI0XKHBIE TPOLIEHTBI https://m.edsoo.ru/7f4401a
6
Kontpoabnas padora no but6mmoreka [IOK
84 Teme "HuciaoBbie https://m.edsoo.ru/7f4404f
nocJeaoBaTeIbHOCTH" 8
[ToBTOpeHue, 06001IeHUE U
CHUCTEMAaTH3aIMs 3HAHHUH.
85 3amnuch, CpaBHEHUE,
JIEVCTBUA C
NENCTBUTEIbHBIMU
YHCIaMH, YACIIOBAs TpsMast
[ToBTOpeHue, 060061IeHUE U
86 CHUCTEMAaTH3aIMs 3HAHHH.

[IpoueHTsl, OTHOIIEHUS,
MPONIOPLINHU



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

[ToBTOpeHme, 00600mEeHUE 1
crucTeMaTU3alus 3HaHUM.

87 OkpyrieHue,
pHOJIVDKEHUE, OlICHKA
[ToBTOpeHme, 00600mEeHUE 1
CHUCTEeMaTH3aIvs 3HaHHH. bubnuoreka [JOK
88 Pelrenne TekCTOBBIX 3a7a4 https://m.edsoo.ru/7f443b1
apu(pMETHICCKUM 2
CIIocooom
[ToBTOpeHME, 0000MIEHUE 1
CHCTEMAaTU3alMsl 3HAaHUH. bubmnoreka IIOK
89 Pelrenne TekCTOBBIX 3a1a4 https://m.edsoo.ru/7f443cd
apu(pMETHICCKUM 4
crocooom
[ToBTOpeHue, 06001IeHUE U
CHCTEMaTHU3allus 3HaHUH. bu6anoreka LIOK
90 Pemenne TekcTOBBIX 3a1a4 https://m.edsoo.ru/7f443fe
apuQMeTUIECKUM a
CIToco00M
[ToBTOpeHue, 06001IIeHUE 1
CHUCTEMaTH3aIUs 3HAHHH.
MpeoGpasosanc bubmuoreka [JOK
91 https://m.edsoo.ru/7f4441c
anreOpanvaecKux )
BBIPAXKCHUH, TOTYCTHUMBIC -
3HAYCHUS
92 [ToBTOpeHue, 06001IeHUE U bu6nunorexa LIOK

cCUCTeMaTH3alys 3HaHUH.

https://m.edsoo.ru/7f44436



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

ITpeoOpa3oBanue
anredpanvdecKux
BBIPAKCHUH, JOIYCTUMBIC
3HAYCHHS

|

[ToBTOpeHme, 00600mEeHUE 1
crucTeMaTU3alus 3HaHUM.

bubnuorexa [IOK
[IpeoOpazoBanue
93 https://m.edsoo.ru/7f4446f
anreOpanvecKux 5
BBIPKEHUH, JOMyCTUMbIE a
3HAYCHUS
IToBTOpEHME, 0000IICHUE 1
cUcTeMaTH3aIHs 3HaHUH.
bubmnoreka IIOK
[IpeoOpazoBanue
94 https://m.edsoo.ru/7f444a9
areOpanyecKux 4
BBIPQXXCHUH, TOTYCTHUMBIC a
3HAYCHUS
[ToBTOpenue, 06001IeHUE U
CHCTEeMaTHU3allus 3HaHUH. bu6anoreka LIOK
95 @OYHKIMH: IOCTPOCHHE, https://m.edsoo.ru/7f444c5
CBOWCTBA N3YYEHHBIX 6
byHKIHMA
[ToBTOpeHue, 06001IIeHUE 1
CHCTEMAaTU3alMs 3HAaHUH. bubnunotexa LIOK
96 OYHKIHH: TOCTPOCHHE, https://m.edsoo.ru/7f444f4
CBOMCTBA M3YYEHHBIX 4
byHKINMA
97 [ToBTOpEeHmE, 0000IICHUE U but6mmoreka [IOK



https://m.edsoo.ru/7f444364
https://m.edsoo.ru/7f4446f2
https://m.edsoo.ru/7f4446f2
https://m.edsoo.ru/7f444a94
https://m.edsoo.ru/7f444a94
https://m.edsoo.ru/7f444c56
https://m.edsoo.ru/7f444c56
https://m.edsoo.ru/7f444f44
https://m.edsoo.ru/7f444f44

cHUCTeMaTu3alys 3HaHUH.
DyHKIHHU: IOCTPOCHHUE,
CBOMCTBA U3YYECHHBIX

byHKIMHA

https://m.edsoo.ru/7f44516
a

98

[ToBTOpeHme, 00600mEeHUE 1
crucTeMaTU3alus 3HaHUM.
OyHKIUY: TOCTPOCHUE,
CBOWCTBA M3yYCHHBIX

byHKIMi

but6mmoreka [IOK
https://m.edsoo.ru/7f4452¢
6

99

[ToBTOpeHME, 0000MIEHUE 1
CHCTeMAaTH3allNs 3HAHUH.
I'paduueckoe perieHue
YpPaBHEHUH U X CHCTEM

bubmnoreka IIOK
https://m.edsoo.ru/7f44551
6

100

[ToBTOpenue, 0600IIEHNE U
cucTeMaTH3alus 3HaHUi.
I'paduueckoe perieHne
YPaBHEHHMH U UX CUCTEM

101

HNroroBasi KOHTpoOJIbHAS
padora

102

0O00011eHne n
cUCTeMaTHU3anus 3HaHUN

OBUIEE KOJIMYECTBO
YACOB I10 [TIPOI'PAMME

102



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




MPOBEPSEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMOBI

7 KIIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yIbTAThI 0CBOEHHS OCHOBHOI 00pa3oBat
NpOBePsIEMOro
OCHOBHOIO 00111er0 00pa3oBaHus
pe3yJabTara
1 Uucna u BBIYUCIECHUS
11 BbinonssATe, coueras yCTHbIE M NMUCbMEHHbIE NPUEMBI, apu(MeTHUecKue
' 4HCIaMU
12 HaxonuTh 3Ha4eHUs YMCIOBBIX BBIPAKECHUH, IPUMEHSITH Pa3HOOOpa3HbIE CIIC
' 3HAYCHUH IPOOHBIX BBIPAKEHUH, COMEPKAIMX OOBIKHOBEHHBIE U JECATUIHBI
13 [lepexoguts OT OgHON (OPMBI 3amMCH YHCET K JPYro (mpeodpa3oBh
' OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCSITUYHYIO, B YACTHOCTH, B OECKOHECUHY
1.4 CpaBHMBATh U YIOPSIOYMBATh pallMOHAJIbHbIC YNCIIA
15 OKpyriaTh uncia
16 BBINONHATE NPUKUAKY U OLEHKY pe3ysbTaTa BBIYMCICHUH, OIEHKY 3Hau
' BbINonHATE AEHCTBHS CO CTENEHSIMHU C HATYPaJIbHBIMH ITOKa3aTeNIIMU
1.7 [TpuMeHSTh IPU3HAKK JETUMOCTH, Pa3JIOKEHNE HA MHOXKUATENN HATYPAITbHBD
Pematp MPAKTUKO-OPUEHTHUPOBAHHBIE 3a7aud, CBSI3aHHbBIE c
1.8 IPONOPLHUOHATIBHOCTHIO BEIMYMH, MPOLIEHTAMU, HHTEPIPETUPOBATh PE3yJIbT
OrpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMHU PacCMaTPUBAEMbIX 00BHEKTOB
2 Anrebpanyeckue BbIpaKeHHs
21 Hcnonb3oBaTh anredpanyeckyro TEPMHHOJIOTUIO M CHUMBOJIUKY, TPUMEHS
' y4eOHOro MaTepHasa
2.2 HaxonnTh 3HaueHHst OYKBEHHBIX BBIPAKEHHH MTPH 3aJaHHBIX 3HAUCHHSX TIepe
23 BeimonHaTe mpeoOpa3oBaHusl LENOr0 BBIPAKEHUS B MHOTOYJIEH IPHBEE
' PACKPBITHEM CKOOOK
24 BBIMONHATE YMHOXKEHUE OJHOWICHA HAa MHOTOWICH W MHOTOYWICHA Ha MHOI
' KBaJ[paTa CyMMBI M KBaJpaTa pa3HOCTH
25 OcymiecTBIATh pa3iokKeHHe MHOTOWIEHOB Ha MHOXXHUTENIU C MOMOIIBIO B
' MHOXHTEJISI, [PYNITUPOBKU CJIAaraeMbIX, IPUMEHEHHsI (POpMYIT COKpaAIEHHOTO
26 [TpumeHsTh MpeoOpa3oBaHKUs MHOTOWIEHOB JUIS PELICHHs PA3IMUYHBIX 32
' NPEMETOB, U3 PEaTbHON MPAKTUKU




2.7 Vcnonb30BaTh CBOMCTBA CTENEHEH C HATYPaJIbHBIMH [TOKA3aTENSIMU JUISI [IPEO
3 YpaBHEHUS U HEPABEHCTBA
31 Pemiate nuHEHBIE ypaBHEHHS C OJHOM NEPEMEHHOM, NMPUMEHSs MpaBu
' yYpaBHEHMsI K paBHOCHIIBHOMY eMy. [IpoBepsTh, SIBISETCS JIM YUCIIO KOPHEM Y
3.2 [TpumensTh rpaduyeckre METOIbI P PEIICHUH JTMHEHHBIX YPAaBHEHUN U UX
3.3 ITonGupats mprMepsl nap YKces, BISIOIINXCS PELICHUEM JIMHEHHOIO ypaBH
3.4 Crpouth B KOOPAMHATHOM IJIOCKOCTH I'padMK JIMHEHHOIO ypaBHEHUS C ABY
' rpaMKoM, IPUBOUTH IPUMEPHI PEIICHUS] YPABHEHUS
3.5 Pematsb cucteMbl JBYX JIMHEWHBIX YPAaBHEHUH C IBYMS IEPEMEHHBIMU, B TOM
36 CocraBnsaTh U peuiath JMHEHHOE YPaBHEHUE WJIM CUCTEMY JIMHEMHBIX ypa
' MHTEPIPETUPOBATH B COOTBETCTBHH C KOHTEKCTOM 3aJa4M IOJIy4YE€HHbIH pe3y!
4 Koopaunats! u rpaduku. OyHkuun
41 N300pakaTb Ha KOOPAMHATHOM MpPSIMON TOYKH, COOTBETCTBYIOIIUE 3aj
' OTPE3KHU, UHTEPBaJIbl, 3alIMChIBATH YHUCIOBbIE IPOMEKYTKH Ha ajlredpanyecKo
4.2 OTMmeudats B KOOPJAMHATHOM TJIOCKOCTHU TOYKH 110 3a/1aHHBIM KOOPJIUHATaM
4.3 Crtpourts rpaduku nuHeiHbIX QyHKumid. CTpouts rpaduk GyHKIUU Y = [X|
44 OnuceiBaTh ¢ NOMOIIbIO (YHKIMM H3BECTHBIE 3aBUCUMOCTH MEXIY BEJ
' paccTosiHue, 1IeHY, KOJIJM4EeCTBO, CTOMMOCTb, IPOU3BOJUTEIBLHOCTD, BPEMsI, 00
4.5 HaxonuTh 3HaueHune GyHKIMK 10 3HAYEHUIO €€ apryMeHTa
46 [Tonumats rpaduueckuii crnocod NpeacTaBIeHUs U aHaIU3a HHPOPMALUH, U3
' MH(pOpMaLKIO U3 rPaUKOB peasIbHBIX MPOLIECCOB U 3aBUCUMOCTEN
8 KIIACC
Kon .
IIpoBepsiemble npeaMeTHbIE pe3yJIbTAThl 0CBOCHHSI OCHOBHOM 00pa3oBa
HPOBEPIEMOTO OCHOBHOI'0 00111er0 00pa30BaHUA
pe3yJbTara
1 Yucna u BBIYUCICHUS
11 Hcnonp30BaTh HayvajgbHbIE MPEACTABIECHUS O MHOXECTBE JIEHCTBUTEI
' OKpPYTJIEHUS Y BBIYMCIIEHUH, H300pakaTh AeMCTBUTEIbHBIE YHCIA TOYKAMU H
[TpuMeHATH MOHATHE apUPMETHUECKOTO KBAJIPATHOTO KOPHS, HAXOAUTh KBa
1.2 HEOO0XOAMMOCTH KaJIbKYJISTOP, BBIIOIHATH NPeoOpa3oBaHus BbIpaXXEHUH, ¢
HCIIOJIb3Ysl CBOMCTBA KOPHEN
1.3 Wcnonb30Bath 3anucu 60bIINX M MAJIBIX YHCEN C TOMOIIbIO IECATUYHBIX ]
2 Anrebpanueckie BbIpaXKEeHUs




21 [IpuMeHATh TOHATHE CTENEHM C LEJNbIM [10Ka3aTeseM, BBIIOJHATD
' COJIep KALINX CTEIEHH C LEJIBIM [TOKa3aTeIeM
29 BBINONHATE TOXIECTBEHHBIE TPEOOPA30BAHNS PAIIMOHATBHBIX BBIPAYKECHHH ]
' MHOTOYICHAMH U alreOpandecKuMu Apo0siMH
2.3 PackianpiBaTh KBafpaTHbIN TPEXWIECH HA MHOXKUTEIIN
24 [TpumensTs npeoOpa3oBaHMs BBIPAKEHUH JUIS PELICHHUS pa3IMYHBIX 33,
' MIPEIMETOB, U3 PEATbHON MPAKTHUKU
3 YpaBHEHUS U HEPABEHCTBA
31 Pemate nnHeiHbIe, KBaJpaTHbIE YPABHEHUS U PAllUOHAJIBLHBIC YPABHEHUS, CE
ypaBHEHUH C IByMsl IEPEMEHHBIMU
[IpoBoauTHE IpOCTEHINNE HCCIEAOBAHUSA YPABHEHUW M CUCTEM YpPABHEHUN
3.2 rpadUUecKuX TpeACTaBICHUH (YCTaHABIMBATh, UMEET JIM yPaBHEHUE WIIH
€CITM IMEET, TO CKOJIBKO, U TIpoUee)
[lepexoauTh OT cioBeCHOW (OPMYIHUPOBKH 3aJauu K €€ anredpandyeckoil M
3.3 YpaBHEHMsS WM CUCTEMbl YpaBHEHUH, HWHTEPIPETHPOBATH B COOTBET
MIOJIyYEHHBIH pe3ysbTar
[IpuMeHsTh CBOMCTBAa YMCIOBBIX HEPABEHCTB JJISi CPABHEHHUS, OLIEHKH, pe
3.4 OJTHOW MEPEMEHHON U UX CUCTEMBI, 1aBaTh TPaQUUECKyI0 HIUTIOCTPALIUIO MH
CHCTEMBbI HEPABEHCTB
4 DyHKIUU
41 [ToHnMaTh ¥ UCTONB30BaTh (HYHKIIMOHAIBHBIC MOHATHUS U S3BIK (TEPMUHBL.
' OTIpeNIeNIATh 3HAaUeHUE (PYHKIHH 10 3HAYCHHUIO apTyMEHTa, ONPEICISThH CBOM
Crpouts rpaduku 3J€MEHTapHBIX QYHKIUH BUJA:
yv=k/x
4.2 y
k/x
, Y =X2, ¥ = X3, Y = [X|, onuCchIBaTh CBOWCTBA YMCIOBOM (QYHKIIUH 11O €€ TpaduKy

9 KUIIACC

Kox nposepsiemoro
pe3yjabrara

IIpoBepsiemble npeaMeTHbIE Pe3yJabTAThI 0CBOCHHUS OCHOBHOM 00pa3:
OCHOBHOI'0 00111er0 00pa30BaHUs

1

Yucia ¥ BEIUHCIIEHUS




11

CpaBHI/IBaTb " YIIOPAJOYMBATH pallMOHAJIBHBIC U UPPAalOHAJIIBHBIC YHCJI:

BeimonusaTe apudmMeTrnueckue ASWCTBUS C PALMOHAIBHBIMU YHCIAMH, (

L2 IPUEMBI, BBIIIOJIHATH BBIUMCIIEHHS C UPPALlMOHAIbHBIMY YU CIIaMU
13 HaxonuThs 3Ha4eHMsI CTENEHEH C LEIBIMU IIOKA3aTEISIMU U KOPHEH, B
' BBIPAXKEHUI
14 OKpyrisTh JEMCTBUTENBHBIE YNCTIA, BBIOIHATh IPUKUAKY pPe3yiibTaTa ]
' BBIPAKCHUI
2 VYpaBHEHHS U HEPABEHCTBA
91 Pemarp jauHEWHbIE U KBAaJpaTHBIE YPAaBHEHHUs, YPaBHEHUS, CBOSILNEC
' palOHaIbHbIE YPAaBHEHUS
92 Pemate cucremsl ByX JMHEHHBIX YPAaBHEHHU C JBYMs IEPEMEHHBIMU
' KOTOPBIX OJTHO YPaBHEHUE HE SIBJIIETCS JTMHEUHBIM
23 Pemate TekcToBbIE 3ajaud aireOpanyecKuM CHocoOOM C IMOMOILBIO
' CUCTEMBI ABYX YPaBHEHUH C JBYyMsI IEPEMEHHBIMU
IIpoBoanTE IpOCTENININE UCCIEA0OBAHUS YPABHEHUH U CUCTEM YPAaBHEHM
2.4 rpadUecKuX TMpeJCTaBlICHU (HampuMmep, YCTaHABIMBATh, HMEET
YpaBHEHUH pELLIEHUs], €CIIU UMEET, TO CKOJIBKO)
25 Pemate nuHelHble HEpaBEHCTBA, KBaJpaTHbIE HEPAaBEHCTBA, H300pas
' YHCJIOBOW MPSIMOM, 3alIUCBIBATH PEIIEHUE C TIOMOILBIO CHUMBOJIOB
Pemarp cuctemMbl JIMHEHHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTI
2.6 HEPaBEHCTBO, M300paXkaTh PEIIEHUE CUCTEMbl HEPABEHCTB Ha YUCIIOBOM |
MIOMOIIbIO CUMBOJIOB
2.7 Hcnonp30BaTh HEPABEHCTBA IIPU PELICHNUN PA3JIMYHBIX 3a7a4
3 OyHKIIIN
Pacnio3HaBaTh (QyHKIMM M3yd4eHHBIX BHJOB. I[loka3biBaTh cxeMm
3.1 KOOPJMHATHON TIOCKOCTH TpadukoB ¢yHkumii Bunma: Y=KX, y=}
3aBUCUMOCTH OT 3HaYeHHUH K03(p(PHUIIMEHTOB, ONMUCHIBATh CBOMCTBA (PYHK!
3.2 [Toka3bIBaTh CXE€MaTHUECKH PACIIOIIOKEHHE Ha KOOPAUHATHOMN IJIOCKOCT
' VX, Y = [X| 1 onuchIBaTh CBOICTBA PYHKIIMIA
33 Crpouth M H300paxarh CXEMAaTUYECKU TpapUKd KBaJPAaTUUHBIX
' KBaJPaTUYHBIX GYHKLUH 110 UX rpadukam
3.4 Pacnio3naBaTh KBaipaTHUHYIO QYHKIUIO MO (GopMyJie, TPUBOIUTH MPUM!
' peasibHOM KHU3HU, (PU3UKH, TEOMETPHUH
4 ApudmeTrrueckas 1 reOMETpHUUECKasi IPOrpPecCUu




4.1

Pacnio3naBath apuMeTndecKyro U reOMETPUUECKYIO IPOTPECCUU TIPU P&

BBINONHATE BBIYUCICHHUS C MCIIOJIb30BaHHEM (HopMys N-TO wieHa apud

4.2

IIPOrPECCUM, CYMMBI IIEPBBIX N WICHOB
4.3 N300pakaTh WieHbl NOCIEI0BATEIBHOCTH TOYKAMH HA KOOPIMHATHON IIJ
44 Pemate 3agaum, CBA3aHHBIE C YMCIOBBIMM IIOCIIEIOBATEIBLHOCTSMU, B

KHU3HH (C UCIIOIB30BAaHUEM KAJIBKYJIATOPA, HU(POBBIX TEXHOIOTUN)




ITPOBEPAEMBIE DJIEMEHTBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 31eMeHT cOAepPKAHUSA

1 Yuciia v BBIYUCIICHUS

11 JpoOu OOBIKHOBEHHbBIE W JECATHYHBIE, MEPEX0] OT OAHON (opMbl 3amuc
' palMOHAIBHOIO YKCJIA, 3aIIUCh, CPABHEHUE, YIIOPSIA0YMBAHUE PALIUOHATIBHBIX

12 Apudmernueckue AEMCTBUS ¢ pallMOHAIBHBIMU yKciaMu. Pemenue 3anay u
' Ha Jpoou

13 CreneHb ¢ HaTypaJlbHBIM [TOKa3aTeleM: OnpeeseHe, IpeoOpa3oBaHue BbIpa
' 3aMuCh OOJIBIINX YUCET

14 [TpoueHThl, 3amuch MPOLEHTOB B BUJE ApoOUM U JpoOM B BUAE IPOLEHT
' IIPOLIEHTHI, PEILIEHHUE 3a/1a4 U3 pealbHON MPAKTUKU

1.5 ITpuMeHeHrne NPU3HAKOB IE€IMMOCTH, Pa3JI0KEHNE HA MHOXKHUTEIN HATYPaJIbH

1.6 PeanbHble 3aBUCHMOCTH, B TOM YHCJIE IpsiMasi U 0OpaTHasi MPONOPLHOHAIBHO
2 AnrebpanuecKue BbIPAKEHHS

2.1 IlepeMeHHBIE, YNCIIOBOE 3HAUEHUE BBIPAXKECHUSI C IEPEMEHHOM. J[omyCcTUMBIE

2.2 [IpencraBieHne 3aBUCUMOCTH MEXly BETMYMHAMHU B BUJI€ GOopMyJibl. Beruucs

2.3 ITpeoOpa3oBanue OyKBEHHBIX BBIPRKEHUI, TOXKAECTBEHHO PaBHbIE BBIPAKEHU

2.4 CBolicTBa CTENEHU C HATYpaJIbHBIM I10Ka3aTeIeM

2.5 OpnnHowneHbl 1 MHOrowIeHbl. CreneHb MHOrowieHa. C105keHueE, BBIYUTAHUE, )

26 ®opMybl COKpAIIEHHOTO YMHOXKEHHUS: KBaJpaT CyMMbI U KBaJipaT pa3HOCTH.
' Pa3nojkeHrne MHOTOUJI€HOB HA MHOKUTEINN
3 VYpaBHEHUS

3.1 VYpaBHeHMe, KOpeHb YpaBHEHUS, IPaBUiia MpeoOpa3oBaHUsl ypaBHEHHS, PABHO

39 JIuneliHOE ypaBHEHHE C OJHOM NMEPEMEHHOM, YHMCIIO KOpHEH JIMHEHWHOIO Y
' ypaBHEHUI

3.3 CocraBieHne ypaBHEHUH IO YCIOBUIO 3aaul. Perienne TeKCTOBBIX 3a/1ad C T

3.4 JluneliHoe ypaBHEHUE C IBYMsl IEPEMEHHBIMH U €ro rpaduk

35 Cucrema IByX JIMHEWHBIX YpaBHEHMH C JByMsl IIEpEeMEHHbIMHU. PemieHue
' 1o/IcTaHOBKU. [IprMepsl penieHus: TEKCTOBBIX 3a/1a4 ¢ MOMOUIBIO CUCTEM ypal
4 Koopaunats! u rpapuku. OyHkimu

4.1 Koopaunara Touku Ha npsiMOi




4.2 YucnoBble NpoMexXyTKU. PaccTosHre Mex 1y IBYyMsI TOUKaMU KOOPIUHATHON

43 [TpsimoyronbHast cuctema koopauHatr, ocu OX m Oy. Abcuucca u opau
' IJIOCKOCTH

4.4 [Tpumepsl rpadukoB, 3a1aHHBIX GopMynamu. UTeHue rpaduKoOB peaibHBIX 3al

4.5 [Tonstue Gpynxmun. I'padux Gynkiun. CoiicTBa HyHKIMHA

4.6 Jluneitnas pynkuus, e€ rpaguk. I'papuk byHkumn y = [x|

4.7 ['paduyeckoe perieHne JIMHEWHBIX YPaBHEHUHN U CUCTEM JIMHEWHBIX ypaBHEHY

8 KUIACC
Kon IIpoBepsieMblii 3JIEeMEHT COJePIKAHUS

1 Yucna v BBIYUCICHUS

11 KBangpatHeiii koperb u3 uucna. [loHsTHe 00 UppanMOHATIBLHOM YHCIIC
' MPPAIMOHAIBHBIX YHCEI

12 CpoiicTBa apu(METHUYECKHX KBaJPAaTHBIX KOPHEH W HX MPUMEHEHHE |
' BBIPQXXCHHI U BHIYUCICHUAM. [[efiCTBUTENbHBIE YUCIIa

1.3 Crenens C 1eJIbIM TTOKa3aresieM U e€ cBoiicTBa. CTaHaapTHas 3alUCh YKCIIa
2 AnrebpanuecKue BbIpaKEHUS

2.1 KBanpatHslit TpEXuiieH, pa3iokeHue KBaIpaTHOTO TPEXWICHA HA MHOKHUTEIIH

2.2 Anrebpanueckas 1podb. OCHOBHOE CBOWCTBO anredpanyeckoi Apoou

2.3 CrnoxeHue, BRIUMTaHUE, YMHOXKEHUE, JCICHHUE alTeOpandeckux apooei

2.4 ParronanbHble BRIpaKeHUs U UX IpeoOpa3oBaHue
3 YpaBHEHUS 1 HEPABEHCTBA

3.1 KBanpaTtHoe ypaBHeHue, hopMyia KOpHEH KBaJpaTHOrO ypaBHEeHuUs. Teopema

3.2 Pemenue ypaBHeHM, CBOIAMIMXCS K TUHEHHBIM U KBaIPaTHBIM

3.3 [Tpocreiitme 1poOHO-paIMOHATBHBIC YPaBHEHHUS

3.4 ['paduueckas MHTEpIIpEeTAUs YPaBHEHHUM C IBYMsI IEPEMEHHBIMU U CHUCTEM
' nepeMeHHbIMU. [IprMepbl perieHnst CHCTeM HeTMHEHHBIX YpaBHEHUH C IBYMS

3.5 Pemenne TekCTOBBIX 337124 anreOpandecKuM CrocoooM

3.6 YucnoBble HEPAaBEHCTBA U MX CBOMCTBA

3.7 HepaBeHCTBO ¢ OTHOM ITEpEMEHHOMN

3.8 PaBHOCMIIBHOCTH HEPABEHCTB

3.9 JluHeliHBIe HEpaBEHCTBA C OJTHOM MEepEeMEHHOMN




3.10 CucTemMbl TUHEHHBIX HEPABEHCTB C OJHOU IMEPEMEHHON
4 OyHKIIUU
4.1 [Tonsitue pynakmuu. O6IaCTh OMpPEICTICHUS U MHOXKECTBO 3HAYCHUH () YHKIIUN
4.2 I'padux Gynkiuu. YreHne cBOWCTB GyHKIMHU O €€ TpaduKy
4.3 [Tpumeps! rpadgukoB GyHKIUH, OTpaXKaIOUIUX peaTbHbIC MPOIECCHI
4.4 OyHKIMM, ONUCBIBAIOLINE IPSIMYIO U 00pPATHYIO IPONOPLMOHAIBLHBIE 3aBUCHN
4.5 Oyukuu y =x% y = X?
4.6 OyHkuu Y = [1X, Y = |x]|
4.7 I'paduueckoe penieHue ypaBHEHUIN U CUCTEM YpaBHEHHM
9 KIIACC
Kon IIpoBepsieMblii 3JIEeMEHT COAePKAHUS
1 Uucna u BBIYUCIECHUS
1.1 PanyoHnanbHble uKciia, UppalMOHAIBHbIE YNCIIA, KOHEYHbIE M OECKOHEUYHBIE JIECATHYHBI
MHOXeCTBO JeHCTBUTEILHBIX YHUCEN, JEHCTBUTEIbHBIC YMCIIAa KaK OCCKOHEYHBIE
1.2 OJTHO3HAYHOE COOTBETCTBHE MEXKIy MHOXKECTBOM ACWCTBUTEIBHBIX UHCET M KOO
JeHCTBUTENLHBIX YUCEI
1.3 Apudmerndeckre 1eHCTBHS ¢ AEHCTBUTEIbHBIMU YUCIAMU
WN3mepenns, npuOmmkeHusi, OLEHKU. Pa3Mmepbl OOBEKTOB OKPYKAIOIIETO MHUPa
14 okpyxaromieM Mupe. [IpubnnxénHoe 3HaueHNE BETUYUHBI, TOYHOCTh IPUOIHKEHUS
U OIIEHKA PE3yJIbTaTOB BBIYMCICHUN
2 VYpaBHEHUs ¥ HEpPABEHCTBA
2.1 YpaBHEHUS C OHON IIEpEMEHHOM
2.2 JIuneliHoe ypaBHeHue. PelieHne ypaBHEHUH, CBOAAIIMXCS K JIMHEWHBIM
2.3 KBanpatHoe ypaBHeHue. Pernienne ypaBHeHUi, CBOISAIIMXCS K KBAAPaTHBIM
94 bukBanpatHoe ypaBHeHue. [IpuMepsl pelIeHHs] YpaBHEHUN TPETbEW U YETBEPT
' MHOYHTEIN
2.5 Pemenue 1poOHO-paliiOHAIBHBIX YpaBHEHHH
2.6 CucreMbl ypaBHEHUH
2.7 YpaBHeHUE ¢ ABYMS IEPEMEHHBIMU U €r0 Tpaux
2.8 Pemenne cucreM AByX JTMHEHWHBIX YPABHEHUN C ABYMS NIEPEMEHHBIMU
2.9 Pemienue cucteM ByX ypaBHEHUIl, OTHO U3 KOTOPBIX JIMHEIHOE, a APYroe — BTOPOi




2.10

['padmyeckas MHTEpIpETALUs CUCTEMbl YPaBHEHUH C IBYMsI IEpEMEHHBIMU

211 Pemenre TeKCTOBBIX 33124 AreOpandeckuM crocooom

2.12 YuciioBble HEPABEHCTBA U UX CBOMCTBA

2.13 Pemennie TMHENHBIX HEPABEHCTB C OJIHOM MEpEMEHHON

2.14 Pemienue crucrtem JIMHEHHBIX HEPABEHCTB C OJHOM MEPEMEHHOI

2.15 KBaaparHbie HEpaBeHCTBA

2.16 ['padrueckast MHTEPIIPETAIMs] HEPABEHCTB M CUCTEM HEPABEHCTB C IBYMsI IIEPEMEHH
3 OyHKIIUU

31 KBanpatuunas ¢ysnkuus, e€ rpadpux u cpoiictBa. [lapabona, KoopauHaTHl BEpILU
' 11apaboJIbl

3.2 I'paduku Gpyrximii y=Kx, y=kx+b u ux coiicra

3.3 I'paduku pynkimit y=K/X, y = X° 1 ux cBOWCTBa

3.4 I'paduku pyHKIMH , 1 UX CBOWCTBA
4 YucnoBbie IOCIEI0BATEIBHOCTH

41 Omnpenenenne U cocoObl 3a/1aHUs YUCIOBBIX MOCIEA0BATEIbHOCTEH. 3aJaHue MOCT
' dbopmynoit u popmynoit N-ro yieHa

4.2 Apudmernueckas nporpeccusi. Dopmyssl N-To wieHa apuhMETHIECKON TPOTPECCUH

4.3 ['eomeTpuueckas nmporpeccusi. DopMynbl N-To WieHa TeOMETPUIECKOM MPOTPECCHH,

44 N300paxeHne wieHOB apu(PMETUYECKON W T€OMETPUUYECKON MPOrpeccuil TOYKaMu
' JIMHENHBIN ¥ YKCIOHEHIUAIBbHBIA POCT

4.5 CroxHBIE TIPOIICHTHI




MPOBEPSIEMBIE HA OI'D 11O MATEMATUKE TPEEOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBLHOM
IMMPOTPAMMBI OCHOBHOI'O OBIIEI'O OBPA3BOBAHUS

Kox npoBepsiemoro
TpeOoOBaHMS

IIpoBepsiemble TpeOOBaHUSA K NPEAMETHBIM Pe3yJIbTATAM OCBOEHHUS
NPorpamMMbl OCHOBHOT0 00111ero oopasoBanusi Ha ocHoBe PI'OC

YMeHue onepupoBaTh MOHATHUSAMHU: MHOXECTBO, IIOJIMHOKECTBO, OMepal
ONepupoBaTh MOHATUSAMU: Tpad, CBI3HBIA rpad, IepeBO, LUKI, MPUM
YMEHHE HCIIONIb30BaTh TpaduuecKkoe MpeicTaBIeHHe MHOXKECTB JJIsl Ol
SIBIICHUH, IPU PEUICHUH 3a/1a4 U3 IPYTUX YUeOHBIX MPEIMETOB

YMmenune ONCprUpOBaTh IMOHATHAMU: OINPCACICHUEC, aKCHuoMa, TCOPK
pacio3HaBaTb UCTUHHBIC W JIOKHBIC BBICKA3bIBAHHA, IMPUBOAWUTL HPHUMC

BBICKA3bIBAHUA U OTPULIAHUA BBICKQ3bIBaHUH

YMeHue onepupoBaTh MOHITUSIMH: HATypaJbHOE YHUCIO, MPOCTOE U
HATypaJIbHBIX YHUCEIN, NMPU3HAKU JAETUMOCTH, IIEJI0€ YUCIO, MOIYIb ¢
JIecsTHUYHAas JpoOb, CTaHAAPTHBIA BHUJA YHCIA, PAUOHAIBHOE YU
apuMeTHuecKUil KBaJpaTHBIH KOPEHb; YMEHHE BBINOJHSITH JCHUCTBI
YIOPSAOYMBATh YMCIIA, MPEJICTaBIATh YUCIA HA KOOPAMHATHOM MpsM
JeNaTh TPUKUAKY U OLICHKY pe3yibTaTa BEIYUCICHUI

YMmenune OINICpHUPOBATE IMOHATHAMHU: CTCIICHb C LCJIBIM ITIOKAa3aTCJIEM,
KOpEHb, MHOTOUJIEH, anredpanyeckas JpoOb, TOXKIECTBO; 3HAKOMCTBO (
OoJbllle €MHUIBI, YMEHHUE BBINONHATH PACUETHI MO (Qopmysam, Ipe
pPalMOHAIBHBIX BBIPAXKEHUN M BBIPAKEHUN C KOPHSAMH, PA3JI0KEHHE MH(

YHCJIe C UCTIOIb30BaHUEM (DOPMYIT pa3HOCTH KBAJpaTOB U KBaJpaTa CyMml

YMeHne onepupoBaTh NOHATUSMH: YUCIOBOE PABEHCTBO, YPABHEHUE C
HEPaBEHCTBO, HEPABEHCTBO C IIEPEMEHHON; YMEHHE peIlaTh JIMHEHH
JIpOOHO-pallMOHATIbHBIE YpaBHEHUS C OJIHOM TEPEMEHHOW, CHCTEMBI
JUHEHbIE HEpaBEHCTBA M MX CHCTEMbI, KBaJpaTHbIE U JPOOHO-paIUo
IIEPEMEHHOM, B TOM YUCIIE NPU PEIICHUH 3a7a4 U3 JPYTrUX IPeIMETOB
WCIIOJIB30BaTh KOOPAMHATHYIO MPSMYIO M KOOPIWHATHYIO IUIOCKOCT!

YpaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue omnepupoBaTh MOHATUAMHU: (QYHKUUS, rpaduk (yHKIHH,

3HAKOIOCTOSIHCTBA, TNPOMEXYTKH BO3pacTaHUs, YOBbIBaHHS, HAMOOJIBI
(GYyHKLIMU; yMEHHE ONEepUpOBaTh MOHATHAMHU: MpsiMas MPOIOPLHUOHE
KBaJpaTH4Has (QYHKUUS, oOpaTHas MPOMOPLHUOHAIBHOCTH, Mapaboa.
rpaduku QyHKIHMHA, UCTIOIb30BATh TPAdUKHU JJIS ONPEIeIeHUs] CBOUCTB I
peleHus 3a1ad M3 JAPYrux Y4eOHBIX MPEIMETOB M PealbHON >KU3HU;




3aBUCHUMOCTH MCXKIY BCIIMUUHAMU

YMeHue onepupoBaTh IMOHATUSAMH: IOCIEIOBATEIBHOCTh, apUPME
IPOrPECCUU; YMEHUE UCIIOIb30BaTh CBOMCTBA MOCIEA0BATEIBHOCTEH, (e
IIpY PELICHUH 3aJa4, B TOM YHCJIE 3a]a4 U3 JPYI'HX y4EOHBIX NIPEAMETOB

YMeHue pemiars 3aa4id pa3HbIX TUIIOB (B TOM YHUCIIE HA MPOLEHTHI, 0
[IEHy TOBapOB U CTOMMOCTb IMOKYIOK U YCIYT, HAJOTH, 3aJla4d U3 00
ceMeiHbIMU (PUHAHCAMHU); YMEHHUE COCTaBISITh BBIPAKEHUS, YpaBHEHU
YCIIOBHUIO 3a/layM, MCCJIEJ0BaTh IMOJyUEHHOE PEIICHHE U OICHUBATh II
pe3yIbTaTOB

YMeHue onepupoBaTh MOHATUSAMHU: (QUIypa, TOUYKa, OTPE3OK, I
MHOTOYTOJIbHUK, TPEYTrOJbHUK, PABHOOCIPEHHBIH U PaBHOCTOPOHHUH 1
TPEYroJbHUK, MeJuaHa, OMCCEKTpHUCa U BBICOTA TPEYroJIbHUKA, YEThIf
poMO, TpPSIMOYrOJIbHUK, KBajpaT, Tpaneuus; OKPYXKHOCTb, KpYT,
NPOCTPAHCTBEHHBIMU (PUTYpaMH; yMEHHE pelaTh 3a/aud, B TOM YHC]]

HaXO0XXIACHUC r’COMCTPHUYCCKUX BCIMYNH C IPUMCHCHHUEM U3YYCHHBIX CBO

10

YMeHue OIICPHUPOBATL IIOHATUAMU: PABCHCTBO (I)I/Il“yp, PaBEHCTBO TPCY
NEPNCHAUKYIIAPHOCTE IPAMBIX, YIrojll MCEXKAY IMIPAMBIMH, IICPIICHIU]
HOI[O6I/IC (1)I/Il“yp, HOI[O6HLI€ TPEYTrOJIbHUKH, CUMMCTPUS OTHOCHUTCIIb
paciio3dHaBaTb pPaBC€HCTBO, CMMMCTPUIO H HO,Z[O6I/IG (I)I/Il"yp, mapajjicit
MPSAMBIX B OKPY’KAIOIIEM MUPC

11

YMeHue onepupoBaTh MOHATHSAMMU: JUIMHA, PACCTOSHUE, Yroi (BEITUYUE
TPEyroJibHUKA), TUIOIA/b; YMEHUE OLEHUBATh Pa3Mephl MPEAMETOB U O
yMEHUE TPUMEHATH (OpMyJIbl MEepUMeTpa U IUIOMAAW MHOTOYTOJIb]
IUIOINAAM Kpyra, o0bemMa NpsMOYTOJIbHOTO MapaiesIenuiesia; yMeHue I
TPEYrOJIbHUKOB, TEOPEMY O CyMME YIJIOB TpEYyrojbHUKa, Teopemy I
COOTHOILEHUS JJIs1 BBIYNCIICHUS JUIMH, PACCTOSIHUM, MIomanen

12

YMenue uzolOpaxkaTh MIOCKHE (PUTYyphl U UX KOMOMHAIMH, IMPOCTPAH
MOMOUIbI0 YEPTENKHBIX MHCTPYMEHTOB U AJIEKTPOHHBIX CPEJCTB IO
OIHCAHMIO

13

YMeHue onepupoBaTh HNOHSATUSMH: IMPSIMOYTOJIbHAs CUCTEMA KOOPAMHE
CyMMa BEKTOPOB, NPOM3BEJEHUE BEKTOpa HA YHUCIO, CKAJISIPHOE IIP(
UCIOJIb30BaTh BEKTOPHI U KOOPAMHATHI [l NPEACTABICHUS JaHHBIX U |
JPYruX y4eOHBIX MPEAMETOB U PEATbHOM KU3HU

14

YMeHue omnepupoBaTh MOHSTHUSIMH: CTOJOUMKOBBIE U KpPYTOBBIE IV
apudmeTnyeckoe, MeinaHa, HauboJblllee U HAaMMEHbIIee 3HaYSHUs], pa3
U3BJIEKAaTh, MHTEPIPETUPOBATh U MPeoOpa3oBbIBaTh MHGOPMAIUIO, TIPE
JyarpaMmax, OTpa)karollyl0 CBOMCTBA M XapaKTEPHCTHKU PEAJbHBIX I
pacro3HaBaTh U3MEHUMBbIE BEIMYMHBI B OKPYKAIOIIEM MUPE




15

YMeHue ornepupoBaTh IMOHATHUAMH: CIYYaHHBIA OMBIT (CITy4alHBIN
coObITHE (PJEMEHTApHBIA MCXO0J) CIY4YalHOrO ONbITa, CIy4ailHOe cO
YMEHHE HAaXOJUTh BEPOSITHOCTH CIy4allHBIX COOBITUI B OMBITAX C PaBH
COOBITUSIMHM; YMEHHE pelaTh 3aJauyd METOJOM OPraHM30BaHHOTO II
MpaBUJia YMHOXKEHUS; YMEHUE OIICHUBATh BEPOATHOCTH PEAJIbHBIX COOBI
MPAKTUYECKH TOCTOBEPHBIX U MAJOBEPOSITHBIX COOBITHII B OKPYIKaIOIIEM
MOHITHEM HE3aBUCUMBIX COOBITHI{; 3HAKOMCTBO C 3aKOHOM OOJIBIIUX Y
SIBJICHUSX

16

YMeHue BbIOMpaTh MOAXOSAINMN M3YyYSHHBIH METOX Ui PEIICHHS
MaTE€MaTU4YeCKUX 3aKOHOMEPHOCTEM B INPUPOAEC U JKHU3HHU, paCIO!
MAaTE€MaTUKd B MCKYCCTBE, ONMCBHIBATh OTJEIbHBIE BBIAAIOLIUECS PE3
pa3BUTUS MaTEMaTUKU KaK HAayKH, IPUBOAMTH IPUMEpPHl MaTeMaTH4ec

OTEYECTBEHHOW ¥ BCEMUPHON HCTOPHUH




HEPEYEHDb 2JIEMEHTOB COAEP KAHUS, TPOBEPAEMbIX HA

OI'D 11O MATEMATHUKE
Kon IIpoBepsieMblii 3J1eMEHT COJEePKAHMS
1 UYucna 1 BBIYUCIICHUS
11 Harypanbnslie u nensie yucna. [Ipu3Haky qenMMOCTH HEIbIX YUCEI
1.2 OOBIKHOBEHHBIE U IECATHYHBIE IPOOH, MPOIICHTHI, OCCKOHEYHBIC TTEPUOTUUECKHE JIP
13 Parnmonanbheie yncia. ApudMeTHuecKue onepanyy ¢ paioHaAIbHBIMU YACIaMU
14 JeiicTButenpHbie yncna. ApudmMeTndecKue onepainy ¢ AeCTBUTEILHBIMU YHCTIaMI
1.5 [TpubnmkEHHBIC BRIYUCIICHUS, TIPABHJIA OKPYTIICHHUS, PUKUIKA U OIEHKA PEe3yIbTaT
2 AnrebpanyecKkue BoIpaKEHUS
2.1 BykBenHble BeIpakeHUsI (BbIPaXKEHUS C IEPEMEHHBIMHU )
2.2 Crenens ¢ 1enbM nokasareneM. CTeneHb ¢ paluoHaIbHBIM Moka3ateiaemM. CBONMCTBa
2.3 MHorousneHsbl
24 Anrebpaunyeckas 1po0b
2.5 ApudmeTnueckuii KOpeHb HaTypaIbHOU cTeneHu. JlecTBUs ¢ apu)METUUECKUMHU K
3 YpaBHEHUS U HEPAaBEHCTBA
3.1 Lenble 1 1poGHO-parrioHanbHbIe ypaBHEHUS. CUCTEMBI M COBOKYITHOCTH YpaBHEHUIA
3.2 Lenbie u 1poOHO-panoHANTBHBIE HepaBeHCTBA. CHCTEMBI U COBOKYITHOCTH HEPaBEHC
3.3 Perrenue TekCTOBBIX 3a1a4
4 YucnoBbie OCIEI0BATENBHOCTH
4.1 [TocnenoBarenbHOCTH, CIOCOOBI 33JaHUSI TOCIEIOBATEIbHOCTEN
4.2 Apudmerndeckas 1 reomeTpuaeckas mporpeccur. @opMyIia CII0KHBIX MPOLIEHTOB
5 OyHKIMH
OyHkIus, crnocodbl 3amanus ¢yHkuuu. I'paduk ¢ynkumu. OOmacte ompener
5.1. ¢byaxuu. Hynu ¢ysakmum. [TpoMexyTku 3HaKOmocTosHCTBA. [IpOMEKyTKH MOHOTC
1 MUHUMYMBI QyHkinnu. Hanbomnbiiee 1 HauMeHbllee 3HadeHne QyHKIUN Ha TPOME:
6 Koopannatel Ha psiMO# M TIJIOCKOCTH
6.1 Koopaunatnas npsimas
6.2 JlexapToBbI KOOPIMHATHI HA TUIOCKOCTH
7 I'eomeTpus




7.1

I'eomeTrpuueckue Gpurypsl u UX CBOICTBa

7.2 Tpeyronbauk
7.3 MHOrOoyroIbHUKH
7.4 OKpy’>KHOCTb U KpyT
7.5 N3mepeHune reoMeTpruiecKux BETUIHH
7.6 BekTopsl Ha TII0CKOCTH
8 BeposITHOCTh U cTaTUCTHKA
8.1 OnucarenpHasi CTATUCTUKA
8.2 BepositHOCTB
8.3 KomOunaropuka
8.4 MHoxecTBa
8.5 I'padmr




YUYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET
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