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INOACHUTEJIBHASA 3AIINCKA

Anrebpa sBIIA€TCS OJHMM W3 OIOPHBIX KYPCOB OCHOBHOTO OOIIEro
oOpa3oBaHHs: OHa OOCCIIEUMBAET W3yYCHUE JPYrUX AUCIHIUIAH, Kak
€CTECTBCHHO-HAYYHOTO, TaK M TYMaHUTapHOTO IMKJIOB, €€ OCBOCHHE
HEOOXOJMMO Uil TPOJOJDKEHUS 00pa3oBaHWsS M B TIOBCEIHEBHOHN JKU3HHU.
PazBuTtre y 0OydJarommxcsi HAYYHBIX MPEICTABICHUA O MPOUCXOKICHUH U
CYITHOCTHU anreOpandecKux abCcTpakiuii, Ciocode OTpaKeHUsT MaTeMaTHIeCKON
HAYKOU SIBJICHUW M TIPOIIECCOB B MPHUPOJIE M OOIIECTBE, POIM MATEMATHIECKOTO
MOJICTTMPOBAHUS B HAay4YHOM TIO3HAHMM H B TPAKTHKE CIOCOOCTBYET
(GOpMUPOBAHHIO HAYYHOTO  MHPOBO33PECHHS W  KAdeCTB  MBIIUICHUS,
HEOOXOAMMBIX [UIsl aJanTallid B COBPEMEHHOM HH(POBOM OOIIECTBE.
Nzydenne anreOpsl oOecrieunBaeT pa3BUTHE YMEHUS HaOIIOJaTh, CPABHUBATH,
HaXOJWTh 3aKOHOMEPHOCTH, TPeOYyeT KPUTUYHOCTH MBIIUICHHUS, CIIOCOOHOCTH
apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU JCHCTBUS M BBIBOJIBI, (HOPMYIUPOBATH
yTrBepkeHus. OcBoeHue Kypca anredpbl 00ecreurnBaeT pa3BUTHUE JIOTHUYECKOTO
MBIIIJICHUST 00YyYaloUUXCs: OHM MCMOJB3YIOT JIETyKTUBHBIE U WHAYKTHUBHBIC
paccykJieHus, 0000IeHrne U KOHKPETHU3aliio, adCTparupoBaHue U aHAJIOTHIO.
OOyuenue anrebpe MpeanosiaracT 3HAUYUTEIBHBIM O00BEM CaMOCTOSATEIHLHOM
JESATEILHOCTH OOYYAIOIIMXCS, TOITOMY CaMOCTOSITEIbHOE pelIeHUe 3aaad
SABJISIETCS peaiu3alien NeaTeIbHOCTHOTO MPUHIIUIA 00YUYEHUS.

B crpykrype mporpammbl yueOHOTo Kypca «AmnreOpay» st OCHOBHOTO
oOmero o0Opa3oBaHHMsi OCHOBHOE MECTO 3aHMMAIOT  COJIEPXKATeNIbHO-
MeTOoIMYecKre JuHUU: «Yucra U BBIYUCICHHS», «AJreOpanyeckue
BBIPOKEHUS», «YpaBHEHUS M HepaBeHCTBa», «DyHkiuu». Kaxnas u3 3Ttux
coJiepKaTeIbHO-METOAMUECKUX JMHUN pa3BUBACTCA HAa MPOTSKEHUU TPEX JIET
U3YYCHUS Kypca, B3aUMOJICUCTBYS C IPYTMMU €ro JIMHUSIMHU. B Xoje u3yueHus
y4eOHOTO Kypca OOydaloIMMCS MPUXOJUTCS JIOTHUECKH PacCyKIaTh,
UCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN S3BbIK. B CBSI3U C 3TUM B MporpaMmy
yueOHOTO Kypca «Anredpa» BKIIOYEHbI HEKOTOPHIE OCHOBBI JIOTHKH,
IIPE/ICTaBIICHHBIE BO BCEX OCHOBHBIX Pa3jieliax MaTEMaTUYECKOTO 00pa3oBaHMUs
U CIHOCOOCTBYIOIIUE OBJIAJICHUIO OOYYalOIIMMHUCS OCHOB YHUBEPCAIHHOTO
MaTeMaTu4deckoro s3bika. Cojep’KaTeIbHOM M CTPYKTYPHOM OCOOCHHOCTHIO
y4e0HOTO Kypca « AnreOpay sIBIISIETCS €r0 MHTETPUPOBAHHBIN XapaKTep.

Conepxxanue nuHUM «Yucna W BBIYKCICHUS» CIY)KHUT OCHOBOM st
TaNbHEHIIETr0  WM3Y4YeHUsT  MaTeMaTHUKHU, CIHOCOOCTBYET  Pa3BUTHIO Y
oOydJaronmuxcst ~ JIOTUYECKOTO0  MBIIUICHHUS,  (OPMUPOBAHHIO  YMEHHS
MOJIb30BAThHCSl AITOPUTMAMH, a TaK)Ke MPUOOPETCHHUIO MPAKTUYECKUX HABBIKOB,
HEOOXOMUMBIX Ui TIOBCEHEBHOM >KM3HU. Pa3BUTHE TOHATHS O YHUCIE Ha
YpOBHE OCHOBHOTO OOIIEr0 OO0pa3oBaHUs CBS3aHO C pPAIlMOHAIBHBIMU U
UppAllMOHATBHBIMA ~ YMCJIaMH,  (OPMUPOBAHUEM  TPEACTABICHHA O
JICUCTBUTEILHOM YHUCJIE. 3aBEpIlIEHNE OCBOCHUS YHCIIOBOW JIMHUU OTHECEHO K
cpenHeMy oO1eMy o0pa3oBaHUIO.

Conepxanue JAByX anreOpandeckux JHUHUN — «Anrebpandeckue
BBIPOKCHUS» U «YPaBHEHUSI U HEPABEHCTBA» CIOCOOCTBYET (POPMUPOBAHUIO Y
oOydJaronmxcsi MaTeMaTHUYeCcKOro armmapara, HEeO0OXOJAMMOTro ISl perieHUs
3alay MaTEeMaTUKH, CMEXHBIX TPEIMETOB U TPAKTUKO-OPUEHTUPOBAHHBIX
3amauy. Ha ypoBHe ocHOBHOro oOImero oOpa3oBaHus YYEOHBI MaTepual
TPYNIUPYyeTCs BOKPYT PAlMOHAIBHBIX BBIpAXEHUH. AnreOpa TEeMOHCTPUPYET
3HAYCHHE MATEMAaTHKHU KaK S3bIKA ISl TTOCTPOSHUSI MAaTEeMATHUYECKUX MOJIEIIEH,



OMKCaHMS MPOLIECCOB U SIBJICHUHN peaibHOro Mupa. B 3amaun oOydenus anredpe
BXOJAT TaKXe JajlbHEilllee pa3BUTHE AJTOPUTMUYECKOTO  MBILIUICHHUS,
HE0OXO0IUMOT0, B YACTHOCTH, JUIsl OCBOCHUS Kypca MHGOPMATHUKH, U OBJIAJICHUE
HaBbIKAMM JIEYKTUBHBIX paccyxkjeHuid. [IpeoOpazoBaHne CUMBOJBHBIX (popm
CIIOCOOCTBYET Pa3BUTHIO BOOOPAKEHHUSI, CIIOCOOHOCTEM K MaTEeMaTUYECKOMY
TBOPYECTBY.

Conepxxanue  (yHKUMOHATBHO-TpaUUYECKONM JIMHUM  HAIEJIeHO Ha
MOJIydeHHEe OOydYaromuMucAd 3HAaHMM O (QYHKIUSAX Kak  Ba)KHEHIIeH
MaTEMaTUYECKOM MOJENN JUIsl ONMUCAaHUSI M HCCIEAOBaHUS Pa3HOOOpa3HBIX
IpoLIeCCOB M SIBJIGHUHW B Tmpupoje U obmiectBe. M3ydeHue Marepuana
CIIOCOOCTBYET Pa3BUTHIO y OOYyYarOUIUXCSl YMEHHUS UCIOJIb30BaTh Pa3IMYHBIC
BBIpPA3UTEbHBIE CPEACTBA SI3bIKAa MATEeMaTHUKU — CJIOBECHBIC, CHUMBOJIMYECKUE,
rpaguueckue, BHOCUT BKJIaJ B (OPMHPOBAHHE TPEJCTABICHUNA O POIU
MaTE€MaTUKH B Pa3BUTUU IIUBUIIU3AINH U KYJIbTYPHI.

CornacHo ydyeOHOMY TulaHy B 7-9 Kkiaccax u3ydaercs Y4eOHBIM Kypc
«Anrebpa», KOTOPBIM BKJIIOYAET CIICAYIONINE OCHOBHBIE pa3/elibl COACPKaHUS:
«Yucna u BBIYUCIHCHUS», «ANreOpanvyeckue BBIPAKECHUS», «YPaBHEHUS U
HEPaBEHCTBa», « DyHKIIUN.

Ha wusyuenue ydeOHOro kypca «Anredopa» otBoautcs 306 dacos: B 7
kiacce — 102 gaca (3 vaca B Hezento), B 8 kinacce — 102 yaca (3 yaca B HeJeo),
B 9 KJ1acce — 102 yaca 3 yaca B HEJIETIO).



COIEPKXAHUE OBYYEHUA
7 KIIACC

Yuciaa 1 BBIYUCTCHUSA

JpoOu 0OBIKHOBEHHBIE U JIECSITHYHBIE, IEPEX0]] OT OJHOU (HOPMBI 3amucu
npobeit k gapyroii. IloHsTHe palMOHAIBLHOTO 4YHCHA, 3allCh, CpPaBHEHHE,
yIOPSJOUYUBAHUE PAlMOHAIBHBIX 4YHCeN. ApudMeTHuuecKkue JIeUCTBUS C
palMOHAIBHBIMUA YHUCIaMU. PemieHue 3amad u3 peanbHOM MPAKTUKU HA YacTH,
Ha JPOOH.

Crenenb ¢ HaTypajbHBIM IOKa3aTeJeM: OIpeJesieHre, MpeoOpa3oBaHue
BBIPDAKEHUI HA OCHOBE OIPEACNICHUs, 3aluch OoJblIUX Yucend. [IpoueHTsl,
3aMuch MPOLIEHTOB B BUJIE ApOOM U ApoOM B BHJE MPOIEHTOB. Tpru OCHOBHBIC
3a/1a4M Ha MPOLEHTHI, PEIICHUE 3a/1a4 U3 PEATBHON MPAKTUKH.

[IpuMeHeHnEe TPU3HAKOB JEJIUMOCTH, pAa3JI0KEHUE HA MHOXKUTEIN
HATypAJIbHBIX YUCET.

PeanbHbie 3aBHUcHMMOCTH, B TOM 4Hcle TpsiMas W oOpaTHas
IPONIOPLUMOHAIIBHOCTH.

AJire0panvecKue BbIPAKEHUSI

IlepeMeHHBIE, 4YUCIIOBOE 3HAYEHHUE BBIPAXKEHUS C  [EPEMEHHOM.
Jlonyctumple 3HaueHusl nepeMeHHbIX. [IpeacraBieHue 3aBUCUMOCTH MEXKIY
BeIMYMHAMU B Bujae Gopmyibl. Beruncienus no dopmynam. [IpeobpazoBanue
OYKBEHHBIX BBIPOKEHUW, TOXKICCTBEHHO pPAaBHBIC BBIPAKEHUsS, IpaBUiIa
npeoOpa3oBaHus CyYMM U TPOU3BEICHUN, MpaBUiia PACKPBITHUS CKOOOK U
IPUBEACHUS TTOJIOOHBIX CIIaraeMbIX.

CBOIICTBA CTENIEHU C HATYPAIbHBIM MOKA3aTEIEM.

OngHowiensl W MHOrowieHol. (CreneHb MHorowieHa. (CroxXeHue,
BBIUUTAHUE, YMHOXEHUE MHOTOWICHOB. DOpMyJIBI COKPALIEHHOTO YMHOXKECHUS:
KBaJpaT CyYMMbl M KBaapar pa3HocTH. PopMyrna pa3HOCTH KBaJgpaTOB.
PaznoxeHne MHOTOWIEHOB HA MHOHUTEIIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHue, KOpeHb ypaBHEHHUs, MpaBuia MpeoOpa3oBaHMs ypaBHEHWS,
PaBHOCUIIBHOCTDh YPaBHEHUN.

JIuHeHOe ypaBHEHHE C OJHOW NEPEMEHHOM, YMCIIO KOPHEH JIMHEHHOIO
YpaBHEHHUSI, pEUICHUE JIMHEHHbIX ypaBHEHWI. CoCTaBJI€HUE YpPaBHEHUW IIO
YCJIOBHIO 3a71auu. Perenne TeKCTOBbIX 3a/1a4 ¢ IIOMOIIBI0 YPaBHEHU M.

JluneitHoe ypaBHEHHE C JByMs TepeMeHHbIMH U ero rpadux. Cucrtema
JIBYX JIMHEWHBIX YpPAaBHEHUM C JBYMsS [EPEMEHHbIMU. Pelienue cucrem
ypaBHEHUI CIOCOOOM TOACTAaHOBKHU. [Ipumepbl perieHus: TeKCTOBBIX 3a/iad C
IIOMOILBIKO CUCTEM YPaBHEHMUM.

DOyHKUNHA

Koopannara toukum Ha npsMou. YUucimoBble mpomexyTku. PaccrosHue
MEXAY IByMsI TOUKAMH KOOPAUHATHOW MPSIMOU.

[IpssmoyronbHas cuctema KoopauHat, ocu Ox u Oy. AGciucca U opuHaTa
TOYKA Ha KOOPJAMHATHON 1iockoctd. IIpnmepsr rpaukoB, 3agaHHBIX
(opmynamu. UreHne rpagukoB peanbHbIX 3aBUCUMOCTel. [loHsTre dyHKIMM.
I'papux Qynkuun. CpoiictBa QyHKkumid. JluxedHas QyHKuus, e€ rpauk.
I'papux dynkuun y = |x|. [paduueckoe pelneHre TUHEHHBIX YpaBHEHHH U
CUCTEM JINHEVHBIX YPABHEHUM.

8 KVIACC



Yucsia ¥ BIYMCICHUSA

KBagpatseiii kopeHp u3 yucna. l[loHste 00 HppanuMOHAIBHOM YHCIIE.
JecaTuunsle IpUOIMIKEHUS UPPaLMOHAIBHBIX YHCEIL. CaoilicTBa
apu(pMeTHYECKUX KBaJpaTHBIX KOPHEH M MX NPUMEHEHHUE K MpeoOpa3oBaHUIO
YHUCJIOBBIX BBIPAKEHUHN U BBIUNCICHUAM. JleICTBUTENBHBIC YUCIIA.

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

AnreOpandeckue BhIpaKeHUSIAJIredpandyeckue BbIPaKeHHUs

KBampaTHbil TpEXuieH, pasJIoKEHWE KBAJAPATHOIO TPEXUWIEHA Ha
MHOKHTEIIH.

AnreOpaundeckas JapoOb. OCHOBHOE CBOMCTBO alreOpanyeckou Ipoowu.
CnoxxeHue, BBIYMTAHHE, YMHOXEHME, JEJIEHHUE alreOpandeckux aApoOei.
PannonanbHble BbIpa)KEHUS U UX IPE0Opa30BaHUeE.

VYpaBHeHUs 1 HEpaBEHCTBAY pABHEHUS] M HEPABEHCTBA

KBagpatHoe ypaBHeHue, (Gopmyia KOpHEW KBAJApPaTHOIO YpPaBHEHHS.
Teopema Buera. Pemenune ypaBHEHUN, CBOISIIMXCA K JMHEMHBIM U
KkBaApaTHbIM. [IpocTeiimme npoOHO-pallMOHAIbHBIE YPABHEHHS.

I'paduyeckas uHTEpHpeTalds YpaBHEHUHW C JBYMs IE€PEMEHHBIMH U
CUCTEM JIMHEMHBIX YPAaBHEHMU C JByMs II€peMEHHbIMU. IIpumepsl pemieHus
CUCTEM HEJIMHENHBIX YPABHEHHM C IBYMS IIEPEMEHHBIMHU.

Perienne TEKCTOBBIX 33/1a4 alNreOpandecKuM Coco0oM.

UucnoBele HEpaBEHCTBA W UX CBoMcTBa. HepaBeHCTBO ¢ OIHOU
IepeMeHHON. PaBHOCHMIBHOCTh HEpaBEHCTB. JIMHENHbIE HEPABEHCTBA C OJHOU
nepeMeHHON. CUCTEMBI IMHEWUHBIX HEPABEHCTB C OJHOU MEPEMEHHOM.

OyHKIMNPYHKIMA

[lonstue Qynkuuu. OO6nacTh OmpeneseHuss M MHOXKECTBO 3HAUCHUU
¢bynaknuu. CiocoObl 3a1anus QyHKITUH.

I'padux Pynknuu. YUrenune cBoiicTB QpyHkiuu no e€ rpaduky. [Ipumepsr
rpa@uKoB (QYHKIHMA, OTPAKAIOIIUX PEATIbHBIE MPOLECCHI.

OYHKIMHY, ONKCHIBAIOIIME MPIMYIO M OOpaTHYIO NPONOPLUUOHATIbHBIE
3aBucuMOCTH, X rpaduxu. Pymkmum y = x2, y = x3, y = x, y=|.

['paduaeckoe pernieHre ypaBHEHUN U CUCTEM YPABHEHHI.
9 KIIACC

Yucia v BBIYUCICHUA

PaunonanbHple  4ncna, HppAMOHAIBHBIE  YHUCIA, KOHEYHBIE W
OCCKOHEUHBIE JIeCATHUYHBIC JpoOM. MHOXKECTBO JEeUCTBUTEIBHBIX YHCEN,
JNEeUCTBUTEIbHBIE YHC/Ia KaK OCECKOHEUHbIE JeCATUYHBIE Jpoou. BzaumHO



OJIHO3HAYHOE COOTBETCTBUE MEXKIY MHOKECTBOM JICMCTBUTENIbHBIX YHCENl U
KOOPJIMHATHOM MPSIMOM.

CpaBHeHME JCHCTBUTENBHBIX 4YHUCET, apuU(PMETUUYECKUE HEUCTBUS C
NEUCTBUTEIBHBIMU YUCIAMU.

Pa3mepsl 00BEKTOB OKpYKAIOUIEr0 MHpPA, IIUTEIBHOCTH IPOIECCOB B
OKPY’KaIOLIEM MHpE.

[Ipubnu>x€HHOe  3HAYEHWE  BEJIMYMHBI, TOYHOCTh  MPUOIMKEHUS.
Oxkpyrnenue yncen. [Ipuknaka u olieHKa pe3yJbTaTOB BEIYMCICHUM.

YpaBHeHUs U HEPABEHCTBA

JluneriHOE ypaBHEHME. PelnlieHne ypaBHEHUM, CBOISIIIUXCS K JIMHEUHBIM.

KBagpaTtHoe ypaBHeHue. PemieHwe ypaBHEHUH, CBOASIIMXCSA K
KBaJpaTHeIM. bukBaapatHoe ypaBHeHue. IIpumepbl penieHus ypaBHEHHIA
TPEThEU U YETBEPTOU CTEIIEHEN PA3JTI0KEHUEM HA MHOXKHUTEIH.

Pemenne apoOHO-paluoHANIbHBIX YpaBHEHUN. PellieHne TeKCTOBBIX 3a1ad
anredpandyeckuM METOJIOM.

VYpaBHeHue ¢ IByMs IEPEeMEHHBIMU U ero Tpaduk. Pemenne cuctemM nByx
JIMHEMHBIX YPaBHEHHM C JBYMs IIEpEMEHHBIMU. PelieHue cucrem IByxX
YPAaBHEHMM, OJHO U3 KOTOPBIX JIMHEHHOE, a APYroe — BTOPOW CTEIECHHU.
['paduueckas uaTEpHIpETAlIM CUCTEMBl YPABHEHHM C IBYMS ITIEPEMEHHBIMHU.

Petienre TekCTOBBIX 3a7a4 anreOpandeckKuM CriocoOoM.

HucioBble HEPABEHCTBA U UX CBOWCTBA.

Pemenne MHENHBIX HEPABEHCTB C OJHOM IlepeMeHHOU. Pemenne cucrem
JUHEWHBIX HEPABEHCTB C OJHON ImepeMeHHoW. KBaapaTHble HEpaBEHCTBA.
['paduueckass uHTEpHpeTalisi HEPABEHCTB M CHUCTEM HEPABEHCTB C JABYMsS
IIEPEMEHHBIMU.

OyHKIUNPYyHKIUH

KBagparnunas ¢ynkuums, e€ rpadux u cpoiicta. Ilapabona, koopauHaThI
BEPIIMHBI TapabOoJIbl, 0Ch CAMMETPHUH MTapa0OJIbI.

I'paduxn Gymkmmit: y = kx, y =kx +b, y=k/x, y=x3,y=Vx, y = x| , u
UX CBOMCTBA.

HucmoBble  1mOCHEN0BATENBHOCTUUMC/IOBBIE MOC/JIEI0BATEIbHOCTH U
Nnporpeccuu

[TonsiTHEe YMCIOBOW MOCIENOBATENLHOCTH. 3aJJaHUE TMOCIIEI0BATEIbHOCTH
peKkyppeHTHOHN HopMyIioil u GopMyJIoil 1n-TO YIeHA.

Apudmernyeckas u reomeTpuueckas nporpeccud. @opMysbl n-To yjieHa
apu(pMETHIECKON U TEOMETPUUECKOUN MPOTPECCUid, CyMMBI MIEPBBIX 71 YJICHOB.

N3o00pakeHne 4aeHOB apu(PMETHUECKON U TeOMETPUUYECKON MPOTPECCHit
TOYKaMHU Ha KOOPJIMHATHOM IUIOCKOCTH. JIMHEWHBIN U 3KCIIOHEHIIHAIbHBIN POCT.
CnoxHblie IIPOLICHTHI.



IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHHUSA IIPOI'PAMMDBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

JInyHOCTHBIE Ppe3yJbTaThbl OCBOCHHS MPOrpaMMbl y4yeOHOTO Kypca
«Anrebpa» XxapaKTepus3yroTCs:

1) naTrpuoTHYecKoe BOCIUTAHME:

NPOSBJICHUEM HHTEpeca K TMPOLUIOMY U HACTOSIIEMY POCCUHUCKOU
MaTE€MaTUKH, LIEHHOCTHBIM OTHOIIEHHMEM K JOCTHXKEHUSM POCCHICKUX
MaTEMaTUKOB U POCCUUCKOW MaTEMaTUYECKOM IIKOJIbI, K UCIIOIb30BAHUIO ATUX
JOCTH)KEHUM B IPYTUX HayKaX W MPUKIAAHBIX cepax;

2) rpaskaaHCcKoe U TYXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

TOTOBHOCTBIO K BBINOJTHEHUIO O0S3aHHOCTEW IpaklaHWHA U pealiu3aluu
€ro Mnpas, MPEACTaBICHUEM O MAaTEMAaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHMUS
Pa3UYHBIX  CTPYKTYp, SIBJICHUH, TMpOLENyp TPaKIaHCKOrO OOIIECTBa
(Hanpumep, BBIOOPHI, OIMPOCHI), TOTOBHOCTHIO K OOCYXKIEHUIO ASTHYECKUX
npo0sieM, CBS3aHHBIX C MPAKTUUYECKUM MPUMEHEHUEM [OCTIKCHHM HayKu,
OCO3HAHHEM Ba)XHOCTH MOPAIbHO-3TUYECKUX MPUHIIUIIOB B JE€ATEIBHOCTH
YYEHOTI0;

3) Tpy10BO€ BOCIIUTAHME:

YCTAaHOBKON Ha AaKTMBHOE YYacTH€ B PEUICHWH MPAKTUYECKHUX 3a/1ad
MaTeMaTU4YEeCKOW HANpaBJIEHHOCTH, OCO3HAHWEM BAKHOCTH MAaT€MaTHYECKOTO
o0pa3oBaHMs HA MPOTSHKEHUU BCEU JKU3HH JIJIsl YCHEIIHONW MPOodecCHOHaTbHON
JESTEILHOCTH U Pa3BUTHEM HEOOXOJIMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM M
MOCTPOCHUEM HHJIUBUIYATbHOM TpPACKTOPUU OOpa3oBaHUsS M KU3HEHHBIX
TUTAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTH4YecKoe BOCTIUTAHUE:

CIIOCOOHOCTBIO K OSMOIMOHAIBHOMY M JCTETHUYECKOMY BOCIPHUSTHIO
MaTEeMaTUYECKUX OOBEKTOB, 3a/lay, PEIICHUM, pACCYX IACHUN, YMEHUIO BUACThH
MaTeMaTU4eCKHe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 NO3HAHUS:

OpUEHTalUEel B [IEATEIIBHOCTM Ha COBPEMEHHYIO CHCTEMY HayYHBIX
MIPEICTaBIICHNU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI YEJIOBEKA, TPUPOIBI
U 00IIecTBa, MOHUMAHUEM MAaTEMaTHYECKON HayKd Kak cepbl 4eI0BEUECKOM
NEATEIIbHOCTH, 3TANOB €€ Pa3BUTHS U 3HAYUMOCTHU JJI Pa3BUTHS LIUBUIU3ALINH,
OBJAJCHUEM SI3BIKOM MaTE€MaTUKM W MaTeMaTUYeCKON KyJIbTypOol Kak
CPEACTBOM TO3HAHUSI MHpPA, OBJIAJACHUEM MPOCTEHIIMMU  HABBIKAMH
UCCIIE0BATENIBCKOM eI TEIbHOCTH;

6) puznyeckoe BocnuTaHUe, (POPMHUPOBAHUE KYJILTYPbI 310POBbSl M
3MOLMOHAJIBLHOIO 0JIaroNmoJIyYns:

FOTOBHOCTBIO MPUMEHSTh MAaTEMAaTUYECKUE 3HAHMSI B HMHTEPECAX CBOETO
3II0POBBS, BEIECHUS 3/I0POBOTO o0Opa3a JKW3HU (370POBOE THUTAHUE,
cOQIaHCUPOBAHHBIN PEXKUM 3aHATUW W OTAbIXa, pETyJspHas Qunyeckas
aKTUBHOCTH), CPOPMUPOBAHHOCTHIO HaBBIKA peIICKCUU, MPU3HAHHUEM CBOETO
MpaBa Ha OIMIMOKY M TaKOTO e MpaBa JIPyroro 4e0BeKa;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

OpUEHTalMell Ha NPUMEHEHHE MaTeMaTUYECKUX 3HAHUM ISl PEIICHHS
3a/1a4 B 00JIACTH COXPAHHOCTH OKPY’KAIOIIEH Cpe/ibl, INIAHUPOBAHUS TTOCTYIIKOB



Y OLICHKH UX BO3MOXHBIX MOCJEACTBUM JJIs1 OKPYKAOUIEN Cpelbl, OCO3HAHUEM
rJ1I00aJIbHOTO XapaKkTepa 3KOJIOTUYECKUX MPOOJIeM U MyTeH UX pellieHus;

8) amanTranmus K M3MEHAKIIUMCH YCJIOBHAM CONHAJIBHON H
MPUPOJTHON Cpeabl:

TOTOBHOCTBIO K JICMCTBUSIM B YCJIOBHUSIX HEONPEACIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEM KOMIIETEHTHOCTH Y€pPE3 MPAKTHUYECKYIO AESATEIBbHOCTh, B TOM
YyluCclie YMEHUE YUYUTbCS Y JPYTUX JofAei, NpuoOperatb B COBMECTHOM
NEATEIbHOCTH HOBBIC 3HAHUS, HABBIKA U KOMIIETEHIINM U3 OIbITA IPYTHX;

HEOOXOIUMOCThIO B (OPMUPOBAHMM HOBBIX 3HAHWM, B TOM YHCIIE
bopMynHpoBaTh UIEU, MOHATUSA, TUIIOTE3bI 00 OOBEKTaX U SIBJICHUAX, B TOM
YlCJie paHee HEU3BECTHBIX, OCO3HaBaTh ACHUIUTHI COOCTBEHHBIX 3HAHUN U
KOMIIETEHTHOCTEH, TIIaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh CTPECCOBYIO CHUTYyallMIO, BOCIPUHHUMATD
CTPECCOBYIO CUTYAI[MI0 KaK BBI30B, TPEOYIOIIMA KOHTPMEpP, KOPPEKTUPOBATh
NpPUHUMAEMbIe pelIeHUsl U ACUCTBUsA, (HOPMYIUPOBATh U OLEHUBATH PUCKHU U
MOCJIEICTBUA, (POPMUPOBATH OIIBIT.

METAITPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE Y4eOHbIE JeiiCTBUSA

Ba3oBble Jiornyeckue 1eicTBHA:

e BBISBIIITH U XapaKTepU30BaTh CYLIIECTBCHHBIC MIPU3HAKU
MaTeMaTHYECKUX OOBEKTOB, IMTOHATUM, OTHOIIICHUN MEXKy MOHSATUSIMH,
dbopMyIUpOBaTH OIPEICIICHUS MMOHSATHH, YCTAHABJINBATh
CYIIIECTBEHHBIM MPU3HAK KiacCH(pUKAIIMHA, OCHOBAHMS ISl 0000IIEeHUS
Y CpaBHEHHUS, KPUTEPHUU IIPOBOJUMOTO aHAJIN3a;

e BOCHPHUHUMATH, (OPMYJIHUPOBATH M MNPeoOpPa3OBBIBATh CY>KICHUS:
yTBEPAUTEIbHBIE W OTPHIATEIbHbIC, €IUMHUYHbIC, YaCTHBIC U OOIIHeE,
YCJIOBHBIC;

e BBISIBJISAITH MaT€MAaTHUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3U U
npoTuBOpeunsl B (DaKTax, JAHHBIX, HAOJIOJMCHHUSIX W YTBEPXKICHHSIX,
npemiaraTb  KpUTEPUM  JUIi  BBIABJICHUS  3aKOHOMEPHOCTEH M
IIPOTHUBOPEUN;

e JICJIATh BBIBOJIBI C MCIOJIb30BAHUEM 3aKOHOB JIOTMKH, AEAYKTUBHBIX U
WHAYKTUBHBIX YMO3AKJIIOUEHUM, YMO3AKIIOUEHHUH 10 aHAJIOTUH;

e pa3dHupaTh JOKA3aTEIHCTBA MATEMATUUYECKUX YTBEPKICHUM (TIPSIMbBIC U

OT  TPOTHUBHOIO),  MPOBOAWTH  CAMOCTOSITENIBHO  HECIIOKHBIC
JI0KA3aTeNbCTBa MaTEMATUYECKUX ¢bakToB, BBICTPAUBATH
apryMEHTALMIO, IIPUBOJUTH IIPUMEPBI 151 KOHTPIPUMEPHI,

000CHOBBIBaTh COOCTBEHHBIE PACCYKICHUS;

e BBIOMpaTh CHOCOO perieHus: yuyeOHOU 3a1auu (CpaBHUBATh HECKOJBKO
BApUAHTOB pEIICHUs, BHIOMpATh HaubOoJIee MOAXOMAINIHNN C y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTEPHUEB).

ba3zoBble ucciaeaoBarebCKue 1eiCTBUA:

e HCMOJBb30BaTh BOMPOCHI KAaK  HCCIEAOBATEIBCKUNA  HMHCTPYMEHT
Mo3HaHus, GOPMYIUPOBATH BOMPOCH], (PUKCUPYIOIMIUE TPOTUBOPEUUE,
mpo0JeMy, CaMOCTOSITEIPHO YCTAaHABIMBATh HCKOMOE U JAHHOE,
dbopMHUpOBATH THUMOTE3Y, APTYMEHTHUPOBATH CBOIO TIO3UINIO, MHEHUE;

e TMPOBOJWUTH IO CAMOCTOSTEIHLHO COCTaBICHHOMY IIJIaHY HECJIOKHBIN
OKCIIEPUMEHT,  HEOOJIIIIOE  WCCICOBAaHWE IO  YCTAHOBJICHUIO



0COOEHHOCTEl MAaTeEMaTHYECKOro OOBEKTa, 3aBUCHUMOCTEH OOBLEKTOB
MEXy COOO0M;

CaMOCTOATEIIbHO  (popMyJIMpoBaTh  O0OOIIEHUS ¥ BBIBOABI  IIO
pe3ynbTaTaM IMPOBEASHHOTO HAOJIOJICHUS, MCCIICIOBAaHUS, OIICHHBAThH
JOCTOBEPHOCTH MOJYUYCHHBIX PE3yIbTaTOB, BBIBOJIOB U 000OIIICHHUIA;
IIPOTHO3UPOBAaTh BO3MOYKHOE Pa3BHTHE IPOIlecca, a TaK)KE BBIJIBUTaTh
IIPEIOI0KEHHUS O €T0 Pa3BUTHUH B HOBBIX YCIIOBHUSX.

Pabora ¢ undpopmaumeii:

BBISIBIISATh HEJIOCTATOYHOCTh W HM30BITOYHOCTHh MH(MOPMAIIMH, JTaHHBIX,
HEOOXOIMMBIX JIJIS PCIICHHMS 3a]1a4H;

BBIOMPATh, aHAJM3UPOBATh, CHCTEMATH3UPOBaTh U HHTECPIPETHPOBATH
UHGOPMAITUIO Pa3TUYHBIX BUIOB M (OPM IIPEICTABIICHHUS,

BBIOMpATh (OpMY NpeacTaBlICHHS WH(DOpPMAIMd M WIUTFOCTPHPOBATH
peracMbIe 3aJladyd CXeMaMH, JuarpaMMaMH, HHOW Tpadukoil m ux
KOMOHWHAIIUSIMU,

OIICHUBATh HAJIEKHOCTh MHOOPMALIMK 10 KPUTEPUSIM, MPEI0KCHHBIM
YAHUTENIEM WIH CHOPMYIUPOBAHHBIM CAMOCTOSTEIIBHO.

KoMMmyHnKkaTHBHBbIE YHHBeEpPCAJIbHbIE YueOHbIe NeiCTBUS:

BOCHIPUHUMATh H (OPMYIUPOBATh CYXICHHUS B COOTBETCTBUH C
YCIOBUSAMHU M IEJISIMU OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPAXKaThb
CBOI0O TOYKY 3pE€HHMS B YCTHBIX M THCBMEHHBIX TEKCTax, JaBaTh
MOSICHEHUS 10 XOJy PEIIeHUs 3a/ladyd, KOMMEHTHUPOBATH MOJYYCHHBIN
pe3ynbTar;

B XOJe OOCYXJIEHHUS 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMou
TEMBbI, TPOOJIEMBI, pelIaeMOol 3a7a4l, BHICKA3bIBATh UJICH, HAIICTICHHBIC
Ha TOWCK pEHICHUS, COMOCTABJISITH CBOU CYXXIEHHUA C CYXICHUSIMU
JIPYTUX YYaCTHUKOB JMAJIOTa, OOHAPYXUBATh Pa3IMuU€ U CXOACTBO
MO3UIMHA, B KOPPEKTHON ¢opme (HOpMyIupoBaTh pPa3HOIIIACHUS, CBOU
BO3PAKCHUS;

NPENCTaBIATh  pe3yibTaThl  pEHICHWS  3aJadd, OJKCIEPUMEHTAa,
UCCJICIOBAHUSI, TPOEKTa, CaMOCTOSITEIbHO  BBIOMpAaTh  (popmar
BBICTYIUICHHUS C Y4€TOM 3aJad TMpe3eHTallud U OCOOCHHOCTEU
ayJIuTOPHH;

NOHUMAaTh M MCIOJIb30BaTh  MPEUMYIIECTBA  KOMAHJIHOW U
WHAVUBUYaIbHONM pabOThl MPU pEHICHUU YYEOHBIX MaTeMaTUYeCKHX
3ajay;

OpUHUMATh  1eb  COBMECTHOM  JIEATENHbHOCTH,  IUIAHHUPOBATH
OpraHU3allMi0 COBMECTHOW paboThl, pachpenensTh BHABI padoT,
JIOTOBApPUBATHCA, 00CY X AaTh MPOIECC U PE3YNbTaT padoThl, 0000MAaTh
MHEHUS HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B TPYNIOBBIX (opmax paboThl (0OCYyXKIeHus, OOMEH
MHCHHUSIMH, MO3IOBBIC IITYPMBI M JPYTHC), BBIIOJHSITE CBOI YacTh
paboThl W KOOPAWHUPOBATH CBOW JCUCTBUS C JPYTUMHU YICHAMH
KOMaH/IbI, OI[EHUBAaTh Ka4eCTBO CBOETrO BKJIaJla B OOIIMN MPOIYKT TIO
KpUTEpHusiM, CHOPMYITUPOBAHHBIM YUaCTHUKAMHU B3aMMOICHCTBHSI.

PeryisiTuBHbIE YHUBEPCAJbHbIEC YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOSITENIbHO COCTaBJISITh IUJIAH, AJITOPUTM PEIICHUsS 3aaayu (WiH
€ro 4YacTh), BBIOMpATh CMOCOO peHieHUus ¢ Yy4ETOM HMEIOIIUXCS
pPECypcoB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEeHTHPOBATH W
KOPPEKTUPOBATh BAPUAHTHI PEIICHUI ¢ yIETOM HOBOW MH(POPMAIIHH.



CaMOKOHTPOJIb, SMOIIUOHAIbHbBIN HHTEJIEKT:

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

e TMPEABUICTH TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IMPHU PEIICHUU
3a/layd, BHOCHUTH KOPPEKTHUBBI B JESATEIHHOCTh Ha OCHOBE HOBBIX
00CTOSITENBCTB, HAJICHHBIX OLIMOOK, BBISIBICHHBIX TPYAHOCTEHH;

e OIICHMBATh COOTBETCTBUE pe3yjbTaTa MACSATEIbHOCTU IOCTABICHHOM
HeIM U YCIOBUSIM, OOBSICHATh NPUYMHBI  JIOCTHKCHHUS WU
HEJOCTW)KEHUs  1eNHM, HaxOJuTh  OIIMOKY, JlaBaThb  OIEHKY
NpUOOPETEHHOMY OTIBITY.

IHPEAMETHBIE PE3YJIBTATDBI

K konmy obyuenuss B 7 kJjacce oOyYaroIIUKMCS TMOJYYHUT CIETYIOITHE
peAMETHBIE PE3YJIbTaThI:

Yucsia 1 BBIYUCJICHUSA

BreimonHaTe, coueTas yCTHbIE M NMMChbMEHHBIC TPUEMBI, apu(pMETHUUCCKUE
JEHUCTBUS C pallMOHAIBHBIMU YUCIAMHU.

HaxoauTh 3Ha4YeHHS YMCIIOBBIX BBIPAKECHHUH, MPUMEHSATH pa3HOOOpa3HbBIC
CrocoObl W TPUEMBI  BBIUMCICHHS 3HAYCHUH JIPOOHBIX  BBIPAKCHHM,
coJiepyKaluX OOBIKHOBEHHBIC U JECATUYHBIC JPOOH.

[TepexoauTh OT 0HOM (HOPMBI 3aMMCH YUCE K APYyroit (mpeoOpa3oBbIBAThH
JNECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCATHYHYIO, B
YaCTHOCTH B O€CKOHEUHYIO JECATHUYHYIO IPOOB).

CpaBHUBATH M YIIOPSI0YMBATH PAllMOHAJIbHBIC YUCIIA.

OKpyTIJIsTh YKCIa.

BeIMomHATE TPUKUIKY M OICHKY pe3yjbTaTa BBIYMCICHHH, OICHKY
3HAYCHUN YHCIIOBBIX BBIPAKCHUN. BBIONHATH, ACHCTBUS CO CTEMEHSIMHU C
HaTypaJIbHBIMHU TTOKa3aTEISIMH.

[IpuMeHAT, TpH3HAKKW ~JICIUMOCTH, PAa3oKEHHE Ha MHOXKUTEIU
HaTypaIbHBIX YUCE]I.

Pemate mpakTHKO-OpHEHTUPOBAHHBIC 3a7a4M, CBSI3aHHBIC C OTHOIIICHUEM
BEJIMYMH, TPOIOPIIMOHATLHOCTIO BEIWMYHMH, MPOIEHTAMH, WHTEPIPETUPOBATH
pe3yabTaThl peIIeHUs 3aJad ¢ y4ETOM OTPaHUYCHHM, CBS3aHHBIX CO
CBOMCTBAaMHU PACCMAaTPUBAEMBIX OOBEKTOB.

AJire0panvecKue BbIPaKEeHUs!

Hcnonb3oBath  anreOpandeckyrd  TEPMUHOJOTHIO M CHMBOJIUKY,
IPUMEHSTH €€ B IPOIECCe OCBOSHUS YU4eOHOTO MaTepHaa.

Haxoaute 3HaueHnss OYKBEHHBIX BBIPAKEHUM TPH 3aJIaHHBIX 3HAYCHHUSIX
IePEMCHHBIX.

BemonHate npeoOpa3zoBaHMS  IEJIOTO0  BBIPAXEHHS B MHOTOYJICH
IPUBEACHUEM TIOJIOOHBIX CJIAaraeMbIX, PACKPHITUEM CKOOOK.

BrIMONMHAT, YMHOXEHHE OJHOWICHAa HAa MHOTOYJIEH W MHOTOWIEHAa Ha
MHOTOWICH, MPUMEHATH (DOPMYJIIBI KBaJIpaTa CYMMBI U KBaJIpaTa pa3HOCTH.

OcymiecTBIATh Pa3IoKEHUE MHOTOUJICHOB HA MHOXKHUTEIH C TMOMOIIBIO
BBIHECEHUS 3a CKOOKM OOIIEro MHOXHUTENs, TPYNIUPOBKH CIAracMbIX,
npuMeHeHus: (HOPMYJIT COKPAIIEHHOTO YMHOKEHHUS.

[TpumensaTs mpeoOpa3oBaHUsS MHOTOWICHOB ISl PEIICHHS Pa3IMYHBIX
3a/1a9 U3 MaTeMaTHUKH, CMEKHBIX IIPEIMETOB, U3 PEATHbHOM MPAKTHKH.

Hcnonb30BaTh CBOWCTBA CTENEHEW C HATYPAIBHBIMH ITOKA3aTEISIMM IS
peoOpa3oBaHusl BHIPAKCHUI.



YpaBHeHUs U HEPABEHCTBA

Pemars nuHENHBIE ypaBHEHUS C OJHOW MEPEMEHHOM, TPUMEHSIS ITpaBUIIa
nepexo/la OT HCXOOHOTO YpaBHEHHMS K PAaBHOCUIBHOMY eMy. [IpoBepsTsb,
ABJISIETCA JIA YUCIIO KOPHEM YPaBHEHUS.

[Ipumensats rpaduueckrie METOAbl MPU PEIICHUN JIUHEUHBIX YpABHEHUHN U
UX CUCTEM.

[TogOupaTe mpuMepsl Tap 4YKCEI, SBISIONIUXCS PEIICHUEM JIMHEHHOro
YPAaBHEHHUS C ABYMSI IEPEMEHHBIMHU.

CtpouTh B KOOPJWHATHOW MJIOCKOCTU TpaduK JMHEHHOTO ypaBHEHUS C
JIBYMSI TIEPEMEHHBIMH, MOJIb3YSICh TpaduKoM, MPUBOAUTH MPUMEPHI PEIICHUS
YpaBHEHHUS.

Pemars cuctemsbl ABYX JIMHEMHBIX YPABHEHUN C ABYMs NEPEMEHHBIMHU, B
TOM 4Huciie TpadUyecKH.

CocTaBisaTe M pemarh JUHEHHOE YPAaBHEHUE WIM CHCTEMY JIMHEWHBIX
YPAaBHEHHI II0 YCJIOBHUIO 3aJauyd, HHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3aJ1a4M ITOJy4YEHHBIN pe3yJIbTarT.

DOyHKUUH

N300paxkath Ha KOOPJAMHATHOW TMPSMOM TOYKH, COOTBETCTBYIOIINE
3aJIaHHBIM KOOpAMHATaM, JIy4d, OTPE3KH, MHTEPBAJIbI, 3alIMCHIBATh YHCIIOBBIC
IPOMEKYTKHU Ha alNre0panvyeckoMm si3bIKe.

OrMeuarb B  KOOPAMHATHOM  IIJIOCKOCTH TOYKM MO  3aJaHHBIM
KOOpJIMHATaM, CTpPOUTh Trpaduku JUHEWHbIX QYyHKIUNA. Crpouth Tpaduk
byHkuuu y = [X|.

OnuceiBaTh € TOMOIIBIO (DYHKIIMI HW3BECTHBIE 3aBUCUMOCTH MEKIY
BEJIIMYMHAMU: CKOPOCTb, BPEMS, PACCTOSIHHUE, 1I€HA, KOJIUYECTBO, CTOMMOCTb,
IPOU3BOIUTEILHOCTD, BpeMsi, 00BEM paOOTHI.

Haxonuthb 3HaueHre PYHKIIMU IO 3HAYCHHIO €€ apryMeHTa.

[Tonumarts rpadudeckuii cnocod npeacTaBiICHUs U aHalIu3a HHGOPMaITUH,
U3BJICKATh W HMHTEPIPETUPOBATh HHPOPMAIMIO U3 TPaPUKOB pEATbHBIX
IIPOLIECCOB U 3aBUCUMOCTEM.

K konmy oOyuenuss B 8 kiacce oOydyaromuics MOJMYYUT CIIETYIONTUE
IIPEAMETHBIE PE3YIIbTATHI:

Yucsia 1 BBIYUCJICHUA

Hcnonp30BaTh HavallbHBIE MIPEICTABICHNUS O MHOXKECTBE JIEMCTBUTEIBHBIX
yucen i CpaBHEHHUSA, OKPYIJEHUS U BBIYUCICHHWM, H300pa)kaTh
JIEUCTBUTEIILHBIC YMCIIA TOUKAMU Ha KOOPJIMHATHOM TIPSIMOM.

[IpumeHsaTh MOHSATHE ApPUPMETUUECKOTO KBAJAPATHOTO KOPHS, HAXOIUTh
KBaJIpaTHbIE KOPHU, UCTIONB3YS IPU HEOOXOAMMOCTH KAJIbKYJIATOP, BBHITIOJIHATh
npeo0pa3oBaHusl BBIPAKEHUM, COJIEPXKAIIMX KBAJAPATHBIE KOPHHU, HCIOIB3YS
CBOMCTBA KOPHEM.

Hcnonp3oBath 3anucu OOJIBIINX U MAJIBIX YUCEN C TTIOMOIIBIO AECATUIHBIX
npo0eii u creneHeit uucna 10.

AJire0panvecKue BbIPaKeHUs!

[IpuMeHsTh TMOHATHE CTENEHH C IeJbIM TOKa3aTelIeM, BBITOIHATh
npeoOpa30BaHUs BRIPAKEHUH, COJEPKAIUX CTETICHH C IIETTBIM ITOKa3aTeIeM.

BrIMOTHATE TOXKIECTBEHHBIE PEOOPa30BaHUS PAIIMOHATILHBIX BRIPAKCHHIM
Ha OCHOBE MPaBWJI ACHCTBUHN HAJ MHOTOUJICHAMH U alreOpandecKuMu ApoOsiMu.

PacknanpiBaTh KBapaTHBIA TPEXWICH HA MHOKUTEIIH.

[TpumensaTs mpeoOpa3oBaHuUs BRIPAKEHUH TSI PEIICHUS Pa3IMYHbIX 337124
13 MaTEMATHKH, CMEKHBIX TPEAMETOB, U3 PEaIbHON MPAKTUKH.

YpaBHeHUS U HEPABEHCTBA



Pewiars nuHeliHble, KBagpaTHbIE YPAaBHEHUS U PALlMOHAJIBHBIE YPABHEHUS,
CBOJISIILIMECS K HUM, CHCTEMBI IByX YPABHEHHI C IBYMS IEPEMEHHBIMM.

[IpoBOaUTE MpOCTENIINE UCCIEAOBAHNS YPABHEHU U CUCTEM YPAaBHEHUU,
B TOM YHCJI€ C MPUMEHEHUEM TIpa@uuecKuX MNpecTaBieHUui (yCTaHaBIIUBATh,
UMEET JIM ypaBHEHUE WJIM CUCTEMa YPABHEHUW PEIICHUS, €CIU UMEET, TO
CKOJIBKO, U TIpOYee).

[TepexoauTh OT cia0oBeCHON (GOPMYIUPOBKH 3ajlaud K €€ anreopanvecKkoin
MOJENN C IIOMOUIBIO COCTAaBJICHUSA YPABHEHUS WA CHUCTEMBl YpaBHEHHI,
UHTEPIPETUPOBAT B COOTBETCTBHUM C KOHTEKCTOM 3aJadydl I1OJyYECHHBIH
pe3yJbTar.

[IprMeHATh CBOMCTBA YHWCIOBBIX HEPABEHCTB JJISI CPABHEHUS, OLICHKU,
pelaTh JIMHENHBIE HEPABEHCTBA C OJTHOM MEPEMEHHOM M WX CHUCTEMBI, JaBaTh
rpa@uyuecKy0 HJUTIOCTPAIMI0O MHOXKECTBA PEIICHU HEPABEHCTBA, CHUCTEMBbI
HEPABEHCTB.

DyHKUNHA

[TorumaTh U UCTIONIB30BATh (PYHKIIMOHAIBHBIC TIOHATUS U S3BIK (TEPMUHBI,
CUMBOJIMYECKUE 0003HAUEHHUS), OMPEACATh 3HaUYCHUE (DYHKIMKU MO 3HAYEHUIO
apryMeHTa, ONpeAesiaTh CBOMCTBA (PYHKIIMU 10 €€ rpaduKy.

Crtpouts rpaduku 31eMeHTapHbIX (PYHKIMA BUIA:
y =k/x, y = x2, y = x3,y = [x|, y = VX, onuchIBaTh CBOICTBA YHMCIOBOIL

dbyHkuu 1o e€ rpaduky.

K koniy oOyueHuss B 9 kjacce oOydarolUiiCsi MOJYYHUT CIETYIOLIUE
MPEMETHBIC PE3YIbTATHI:

Yucsia v BBIYMCTIEHUSA

CpaBHUBATH U YNOPSAI0YMBATH PALIMOHAJIBHBIC U UPPAllMOHATILHBIE YHCIIA.

Breimonuare apudmernueckue ACHCTBHUS C pallMOHAIBHBIMU YHUCJIAMHU,
coyeTass YCTHbIE W IHUCbMEHHbIE TPUEMBI, BBIMOJHITh BBIUMCICHUS C
HMppanMoHaIbHBIMU YHUCIAMH.

Haxonute 3HaueHHWs CTENEHEW C MEIbIMU MOKA3aTeIsIMU W KOPHEM,
BBIYUCIISTH 3HAYEHUS YHUCIIOBBIX BBIPAKCHHUIA.

OKpyrJIsITh JCHUCTBUTENIBHBIE YHUCJIA, BBIMOJHATh MPUKUIKY pPE3yibTaTa
BBIUHCJICHU, OLICHKY YMCIJIOBBIX BBIPAXKEHUM.

YpaBHeHHs U HEPABEHCTBA

Pemiars nuHeliHbIe U KBaJpaTHbIC YpaBHEHUS, YPAaBHEHUS, CBOJSIIMECS K
HUM, POCTEIINE TPOOHO-paAllMOHANIbHBIEC YPABHEHHUS.

Pemrars cucTembl IByX JIMHEMHBIX YPABHEHHUU C JABYMS NEPEMEHHBIMHM U
CUCTEMBbl JBYX YpaBHEHHH, B KOTOPbIX OJHO YpaBHCHUE HE SBIACTCS
JIMHENHBIM.

Pemate TekcTOBBIE 3ajauM aiareOpandyeckKuM CrocoOOM C TOMOIIbIO
COCTAaBJICHUSI YpaBHEHUS WJIM CHCTEMbl JBYX YpPaBHEHUH C JByMS
MepEMEHHBIMH.

IIpoBoauTe mpocTenIve UCCIeN0BaHNs YPABHEHUN U CUCTEM YPAaBHEHMU,
B TOM YHCJIe ¢ NMPUMEHEHHWEeM rpaduuecKkux MpeacTaBieHUui (ycTaHaBIMBATh,
UMEET JIM ypaBHEHHUE WJIM CHUCTEMa YPAaBHCHUHN pEIICHHS, €CIM HMEET, TO
CKOJIbKO, U TpoYee).

Pemiars nuHeitHbIE HEpaBEHCTBA, KBaJIpaTHbIC HEPABEHCTBA, M300paxaTh
peleHre HEPaBeHCTB Ha YMCJIOBOM MPSMOM, 3alUChIBaTh PEIIEHNUE C MOMOIIIBIO
CUMBOJIOB.



Pemate cucTeMBbl JIMHEHMHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB,
BKJTFOUAIOIIME KBaJ[paTHOE HEPABEHCTBO, H300pakaTh PEIICHHE CHUCTEMBI
HEPABEHCTB HA YKCJIOBOM TMPAMOM, 3alUCHIBaTh PEIICHUE C TOMOIIbIO
CUMBOJIOB.

Hcnonbs30BaTh HEPAaBEHCTBA MIPU PEIICHUM PA3JIMYHbBIX 3a7a4.

DOyHKUNHA

PacniosnaBath (DyHKIIMM H3yYCHHBIX BHIOB. I10Ka3bIBaTh CXEMATHUYECKU
pacrojoXXeHnue Ha KOOPAUHATHOM MIIOCKOCTU rpadukoB GyHKIHMIN Buga: y = kx,
y=kx+b, y=kix,y=ax2 + bx + ¢, y=x3, y=1x, y = ||, B 3aBucumoctu ot

3HaYeHUH K0d2()(PUIIMEHTOB, OMUCHIBATH CBOMCTBA (PYHKIIMIA.

Ctpouth 1 n300pakaTh CXeMaTHUECKU TpapuKu KBaIPAaTUUHBIX (QYHKIINH,
OIMCBIBATH CBOMCTBA KBaAPATUYHBIX (DYHKIIHI MO UX IpaduKam.

Pacno3naBate KBagpaTHuHyl0 (QYyHKIHIO 10 (opMyie, MPUBOAUTH
OpUMEPHI KBaIPpaTUUHBIX (YHKIUH U3 peanbHON )KU3HH, (PU3UKU, TEOMETPUU.

YucaoBblie NOCIeA0BATEILHOCTH U NPOrPecCHm

Pacnio3HaBaTh apuMETHUECKYI0O M T€OMETPUUYECKYI0 IpPOrpeccuu Ipu
pa3HbIX COCO0AX 3a7aHMsL.

BbINONMHATE BBIUKCIEHHMS C MCIOJNB30BAaHMEM (POPMYJ N-ro 4jieHa
apu(pMeTUYECKON U FeOMETPUUECKON MPOTrPECCHii, CyMMbI IIEPBBIX N YJICHOB.

N300paxaTh 4jieHbl IOCJIEJOBATEIBHOCTH TOYKAMHM HAa KOOpPJIMHATHOU
IUIOCKOCTH.

Pematp 3aaun, CBSA3aHHbBIE C YHCIOBBIMU MOCJIEI0BATEIBHOCTSIMH, B TOM
quclie 3aJayd M3 pealbHOM KHU3HU (C MCHOJIb30BAaHUEM KaJbKYJIATOPA,
U (POBBIX TEXHOJIOTHH).



TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
HaumeHoBaHue KoanuectBo yacoB
Ne dueKkTpoHHBbIE (LM POBbLIE)
pa3iejioB M TeM KoHTpoJbHbIE IIpakTuyeckue
n/n Bceero o0pa3oBaTejibHbIE PeCypPChI
nporpaMmmsl padoThI padoThI
Yucna u
| BBIYMCJICHHSL. 05 bubmuorexa [JOK
Pammmonanbueie https://m.edsoo.ru/7f415b90
qucia
) AnreOpandeckue 9y bubnmnoreka [HOK
BBIPAXKECHUS https://m.edsoo.ru/7f415b90
3 VYpaBHeHus u 20 bubmuotexa [JOK
HEpaBEHCTBA https://m.edsoo.ru/7f415b90
4 Koopaunats! u Y bu6mmoteka [IOK
rpaduku. OyHKuun https://m.edsoo.ru/7f415b90
5 [ToBTOpEHME U 6 bubmuoreka [JOK
00001IeH1e https://m.edsoo.ru/7f415b90
OBUIEE KOJIMYECTBO
YACOBIIO 102 0
[TPOTPAMME




8 KUIACC

HaumenoBanue KonuyecTBo yacos
Ne dyeKkTpoHHbIE (LM pPOBbLIE)
pa3iejioB U TeM KoHTpoJbHbIE IIpakTuyeckue
n/n Bcero oOpa3oBaTe/ibHbIE pecypchl
NporpamMmsbl padoTbl padoThl
Yucna u
bubmuorexa [JOK
1 BBIYMCIICHHUS. 15
https://m.edsoo.ru/7f417af8

KBanparnbie kopHU
Hucna u

) BBIYHCIICHHUS. 7 bubnnoreka IIOK
CreneHsb ¢ LEIBIM https://m.edsoo.ru/7f417af8
MOoKa3aTeieM
Anrebpanueckue

3 BBIPAKEHUS. 5 ! bubmuoreka [JOK
KBagpartusiit https://m.edsoo.ru/7f417af8
TPEXUIEH
Anrebpanueckue

4 BBIPAKEHUS. 5 ! bubmuoreka [JOK
Anrebpaunueckas https://m.edsoo.ru/7f417af8
IpoOb
YpaBHeHuA U

5 HEpaBEHCTBA. 5 1 bubmmoreka [JOK
KBanpathsie https://m.edsoo.ru/7f417af8
YpaBHEHHS

6 YpaBHeHuUs U 13 bubnuotexa [JOK

HEpaBEHCTBA.

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




Cucremsl
ypaBHEHUU
YpaBHeHus u
bu6nuoreka [IOK
7 HEpaBEHCTBA. 12
https://m.edsoo.ru/7f417af8
Hepapencrtpa
g OyHKIMH. 5 bubnmnorexka HOK
OCHOBHbBIE IOHATHS https://m.edsoo.ru/7f417af8
9 OyHKIMH. 9 bubnnorexka HOK
UucnoBsie QyHKITUU https://m.edsoo.ru/7f417af8
10 [ToBTOpEeHue u 6 bubnuoreka [JOK
00001IEHNE https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO
YACOB I1O0 102

[NPOTPAMME




9 KIIACC

Ne HaunmeHnoBaHue KoaudecTBo 9acoB
dieKkTpoHHbIe (LM pPOBbLIE)
n/ pa3iejioB H TeM KounTtpoJubHbie IIpakTuyeckue
Bcero o0pa3oBaTe/bHbIE PECypPChl
I NMporpaMmMal padoThI padoThI
| Yucna 1 BEIYHUCICHUS. 9 bubnnoreka IIOK
JlefcTBUTEIBbHBIC YnCIIa https://m.edsoo.ru/7f419d08
VYpaBHEHUS N
) P N T— 14 ! bubnnoreka IIOK
HEPABCHETRA. ¥ panH https://m.edsoo.ru/7419d08
C OJIHOM TIEpEMEHHOM
VYpaBHEHUS N
3 P C . 14 ! bubnnoreka IIOK
HEPABCHETRA. LHETEM https://m.edsoo.ru/7419d08
ypaBHEHUU
YpaBHEHUS 1
4 Hep ABCHCTEA 16 ! bubmmoreka [IOK
p ' https:/m.eds00.ru/7f419d08
Hepasencra
bubmmoteka [IOK
> Oymru 16 ! https:/m.edsoo.ru/7419d08
6 Yucnosbie 15 . but6mmoreka [IOK
MOCJICIOBATECILHOCTH https://m.edsoo.ru/7f419d08
7 [ToBTOpenme, 0600MIIEHNE, 18 { bu6nuoreka [IOK
cUcTeMaTH3aIusg 3HaHWI https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO L0 6 0
YACOB I10 ITPOT'PAMME







ITOYPOYHOE IIVTAHUPOBAHUME

7 KIIACC

Ne
n/
n

Tema ypoka

KoaudecTBO 9acoB

Bcero

KoHnTpoJbHbie
padoThbI

IIpakTH4eckue
padoThI

Jlara
U3YYeHUs

DJIEeKTPOHHBIE
uugposbie
o0pa3oBaTte/ibHbIE

pecypchl

[TonsATHE panMoOHAIBHOTO
qucia

Apudmernaeckue
JEUCTBHS C
panroHaTBFHBIMHU YHCIAMH

Apudmernueckue
JEUCTBHS C
paloHaIbHBIMU YHCIAMU

Apudmernueckue
JEUCTBHS C
paloHaIbHBIMU YHCIAMU

Apudmernueckue
JEUCTBHS C
panroHaTFHBIMH YUCIIAMH

Apudmernueckue
JEUCTBHUS C
panroHaTFHBIMHI YUCIIAMH

CpaBHenue,
yIOpsSI0UMBaHUE




palruOHAJIBHBIX YHUCEII

CpaBHenue,
YIOpSA0UMBaHNE
palMOHAIBHBIX YHCEI

CpaBHenue,
YHOpSAOOYNBAHUE
PaLMOHAIBHBIX YHCEI

10

CreneHs ¢ HaTypaJbHbIM
II0Ka3aTcCJIEM

bubmnoreka IIOK
https://m.edsoo.ru/7f4211d
e

11

CreneHs ¢ HaTypaJIbHbIM
IIOKa3aTcjiIeM

bubmnoreka IIOK
https://m.edsoo.ru/7f42138
2

12

CreneHb ¢ HaTypaJlbHBIM
IIOKa3aTeneM

bubmmoteka [IOK
https://m.edsoo.ru/7f42154

[

13

CreneHsb ¢ HaTypaIbHBIM
rokasaresem

bu6nuoreka [IOK
https://m.edsoo.ru/7f4218b
e

14

CreneHb ¢ HaTypaJbHBIM
II0Ka3aTeleM

15

Pemenre oCHOBHBIX 3a7a4

Ha IlpO6I/I, IMPOLICHTHI U3
peaHLHOﬁ IMPAKTUKHU

16

Pemrenie oCHOBHBIX 3a1a4

Ha JIpoOH, IPOLICHTHI U3
peanbHON MPAKTUKH




17

Pemenne ocHOBHBIX 3a1a4
Ha JIpoOU, IPOLIEHTHI U3
peanbHON NPAKTUKH

18

Pemennie ocHOBHBIX 3a/1a4
Ha ApoOu, IPOIEHTHI U3
pealbHOM MPaKTUKH

19

HpI/ISHaKI/I ACIIMMOCTH,
Pa3JI0KCHHUA Ha
MHOKHUTCJIIN HATYPAJIbHBIX
YHUCCII

20

HpI/ISHaKI/I ACIIMMOCTH,
Pa3JI0KCHHUA Ha
MHOKUTCJIIN HATYyPaJIbHBIX
YUCCJI

21

PeanbHble 3aBUCHMOCTH.
[Tpsimast 1 oOpatHas
IIPONOPLIMOHAIIBHOCTH

22

PeanbHble 3aBUCHMOCTH.
[Tpsimast 1 obpatHas
IIPONOPLIMOHAIIBHOCTH

23

PeanbHbIE 3aBUCUMOCTH.
[Ipsmas u obpaTHas
MPONOPLIUOHATBHOCTH

24

PeannHEBIE 3aBUCUMOCTH.
[Ipsimast u oOpaTHas
MPONOPLIUMOHATBHOCTH




25

Kontposbhas padota mo
TeMe "PaninoHanbHbIe
yucna"

26

bykBeHHble BhIpaXKeHUS

bu6nmmoreka [IOK
https://m.edsoo.ru/7f41feec

27

Dopmyiibl

28

Dopmyiibl

29

IIepemeHnHsIe.
JonycTuMeble 3Ha4eHUS
MIePEMEHHBIX

30

[IpeoOpaszoBanue
OYKBCHHBIX BBIPOKEHUH,
pPacKphITHE CKOOOK 1
MIpUBEICHNE TTOI0OHBIX
cllaraeMbIX

bubmmoteka [IOK
https://m.edsoo.ru/7f41fafa

31

[IpeobpazoBanue
OYKBEHHBIX BBIPa’KEHUH,
pacKpbITHE CKOOOK U
MIPUBEICHUE TT0T0OHBIX
cllaraeMbIX

bu6nuoreka [IOK
https://m.edsoo.ru/7f41fd7
0

32

[IpeobpazoBanme
OYKBEHHBIX BBIPAKEHUH,
pacKpbITHE CKOOOK U
MIPUBEICHUE TT0I0OHBIX
cllaraeMbIX

33

[IpeobpaszoBanue




OYKBCHHBIX BBIPOKCHUH,
pacKpbITHE CKOOOK 1
MIPUBEICHUE TI0T0OHBIX
claraeMbIX

CBOICTBa CTEIICHU C bu6nuoreka [IOK
34 HaTypaJIbHbIM https://m.edsoo.ru/7f42138
[oKaszarejaeM 2
CBoIiCTBa CTEIICHU C bubmnoreka IIOK
35 HaTypaJIbHbIM https://m.edsoo.ru/7f42154
IoKa3arelieM e
CBoIiCTBa CTEIICHU C bubmnoreka IIOK
36 HaTypaJIbHbIM https://m.edsoo.ru/7f4218b
IMOKa3aTelieM e
bu6nuoreka [IOK
37 MHoOro4JIeHE https://m.edsoo.ru/7f42276
e
bubmmoteka [IOK
38 MHOro4JIeHEI https://m.edsoo.ru/7f42293
0
CloxeHne, BRIUUTAHUE, bubmmorexa OK
39 MHOSKEHIE MHOFOWICHOR https://m.edsoo.ru/7f422af
y 2
CloxeHne, BRIUUTAHUE, bubmmorexa OK
40 HOMKEHIE MHOFOWICHOR https://m.edsoo.ru/7f422¢cc
Y 8
41 CnoxeHune, BBIUUTaHUE, bubmuorexa [JOK

YMHOKXCHHE MHOT'OYJICHOB

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




CnoxxeHue, BEIYUTAHUE,

bu6nmmoreka [IOK

42 https://m.edsoo.ru/7142318
YMHOXXEHHE MHOTOYJICHOB )
dopmyIisl COKpaIiEHHOrO Bubmiorexa IIOK
43 pMY P https://m.edsoo.ru/7f42432
YMHOXCHUS .
dopmyIibl COKpaIEHHOTO Bubmiorexa LIOK
44 pMYy P https://m.edsoo.ru/7t42464
YMHOXKEHUS .
dopmyIiel COKpalEHHOro Bubmaorexa IIOK
45 pMY p https://m.edsoo.ru/7f424c1
YMHOXKEHUS 5
dopmyIisl cOKkpamiEHHOro Bubmaorexa IIOK
46 pMy P hitps://m.edsoo.ru/7f424fd
YMHOXEHUS 5
dopmyIisl cOkpaléHHOro Bubmaorexa IIOK
47 pMYy P hitps:/m.edsoo.ru/7f4251d
YMHOXEHUS 0
bubmmoteka [IOK
Pasinoxenre MHOTO4IEHOB
48 https://m.edsoo.ru/7f42331
HAa MHOUTEIIN 5
bu6nuoreka [IOK
Pasioxenrne MHOTO4JICHOB
49 https://m.edsoo.ru/7f4237f
HAa MHOUTEIIN .
bu6nuoreka [IOK
PaznoxeHne MHOro4JIeHOB
50 https://m.edsoo.ru/7f4239d

Ha MHOXHTCIIN

[




51

Paznoxenne MHOTOUJICHOB
Ha MHOXXHTCIIN

52

KonTponbnas pabora no
Teme "AnreOpanveckue
BbIpaKeHUs "

53

VYpaBHeHHUe, ITpaBuia
npeoOpa3oBaHUs
ypaBHEHM,
PaBHOCWJIBHOCTh
ypaBHEHUH

54

JIuneiiHOE ypaBHEHUE C
OJIHOM NIEPEMEHHOM,
pelLIeHNE JIMHENHBIX
ypaBHEHUH

55

JInnentHOE ypaBHEHHUE C
OJIHOM IIEPEMEHHO,
pelLIeHNE JIMHENHBIX
ypaBHEHUH

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

56

JInneniHOE ypaBHEHHUE C
OJIHOM IIEPEMEHHO,
pelIeHNE JIMHERHBIX
YpaBHEHU

57

Pemenue 3agau ¢
MOMOIIBIO YPABHEHHI

bu6nuoreka [IOK
https://m.edsoo.ru/7f42064
€

58

Pemmenue 3agau c

Bbu6nuoreka [IOK
https://m.edsoo.ru/7f42080




MTOMOIIBIO YpaBHEHUN

6

Pemenue 3agay c

bu6nuoreka [IOK

59 . https://m.edsoo.ru/7f4209a

MTOMOIIBIO YpaBHEHUN 0
bu6nuoreka [IOK

Pemrenue 3agau c

60 . https://m.edsoo.ru/7f420e6
MTOMOIIBIO ypaBHEHUHN .
Jluneitnoe ypaBHEHUE C bubnmnoreka HOK

61 JIBYyMS IIEPEMEHHBIMU U https://m.edsoo.ru/7f427¢3
ero rpapuk 2
Jluneitnoe ypaBHEHUE C bubnmnoreka HOK

62 JBYMS IIEPEMEHHBIMU U https://m.edsoo.ru/7f427e8
ero rpauk a
Cucrema IByX JIMHEHHBIX bu6nuoreka [IOK

63 ypaBHEHUH C ABYMsI https://m.edso0.ru/7f42836
IEPEMCHHBIMA Y
Cucrema IByX TUHEHHBIX

64 ypaBHEHUH C ABYMsI
MIePEeMEHHBIMU
Cucrema IByX TUHEHHBIX

65 ypaBHEHUH C ABYMsI
TIePEeMEHHBIMHU
Cucrema IByX TUHEHHBIX

66 ypaBHEHUH C ABYMsI
MIePEeMEHHBIMU

67 Pemenue cucrem bubmuorexa [JOK




YpaBHEHUU

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

Pemenue cucrem

bu6nmoreka [IOK

68 . https://m.edsoo.ru/7f42865
ypaBHEHUH )
bubnnoreka IIOK
Pemenue cucrem
69 . https://m.edsoo.ru/7f4287d
ypaBHEHUM ;
70 Pemenne cucrem
YpaBHEHUI
71 Pemenne cucrem
YpaBHEHUI
KonrtponsHas pabora no bubnmnorexka HOK
72 teme "JIuHElHBIC https://m.edsoo.ru/7f42104
ypaBHeHUS" 4
bu6nuoreka [IOK
Koopaunara Touku Ha
73 . https://m.edsoo.ru/7f41de7
psIMOi
6
bu6nuoreka [IOK
74 YucaoBble IPOMEKYTKHU
POMENRTY https:/m.edsoo.ru/7f41dff2
75 YucoBble TPOMEKYTKH
Paccrosinue Mexny nByms
76 TOYKaMH KOOPAUHATHOU
IpsAIMOI
77 Paccrosinne Mexny nByms

TOYKaMU KOOPJAUHATHOU




NpAMOit

IIpssMoyronbHas cucreMa

bu6nuoreka [IOK

78 https://m.edsoo.ru/7f41e16
KOOPJAMHAT Ha IJIOCKOCTH .
bu6nuoreka [IOK
[IpsiMoyronpHas cucreMa
79 https://m.edsoo.ru/7f41e42
KOOPJAMHAT Ha MJIOCKOCTH .
[Tpumepsr rpadukoB, bubnmorexa OK
80 https://m.edsoo.ru/7f41e8a
3aJJaHHBIX (opMyTaMu g
[Tpumepsr rpadukoB, bubnmorera OK
81 https://m.edsoo.ru/7f41ed8
3aJlaHHBIX popMyTaMu 0
2 [Tpumeps! rpadukos,
3aJlaHHBIX (opMyTIaMu
Urenue rpaduxon bubnnorexa LIOK
83 . https://m.edsoo.ru/7f41ea2
peaTbHBIX 3aBUCHMOCTEH 4
24 UYrenue rpaukoB
peabHBIX 3aBUCHMOCTEM
but6mmoreka [IOK
85 [Tonstue QpyHkunn https://m.edsoo.ru/7f41ef0
6
86 I'paduk pynkumn
bu6nuoreka [IOK
87 CaoiicTBa pyHKUINI https://m.edsoo.ru/7f41£f07

8




bu6nmmoreka [IOK

88 CroficTsa dynicimii https://m.edsoo.ru/7f41f1fe
bu6nuoreka [IOK
89 Jluneitnas GyHKuus https://m.edsoo.ru/7f42728
2
bubmuorexa [IOK
90 JIuneitnast pyHKIMS https://m.edsoo.ru/7f42741
2
[TocTpoenne rpaduka bubmorexa HOK
91 o https://m.edsoo.ru/7f426d1
JTUHEWHOW (HyHKIMN .
90 ITocTpoenue rpaduka
JTUHEWHOW (QyHKIMN
93 I'paduk pynkumn y =[x|
94 I'paduk pynkumn y =[x|
KonrtponbHas pabora no
teMe "KoopauHatel n bubnmnorexka HOK
95 rpaduxu. @yHkun" / https://m.edsoo.ru/7f41£50
Bcepoccutickas a
IpoBepoyHas pabora
Hrorosast KOHTpOIbHAS bu6mmoreka [JOK
96 pabora / Bcepoccutiickas https://m.edsoo.ru/7f429¢6
IpoBepoyHas pabora c
IToBTOpEHNE OCHOBHBIX
97 IIOHATUN U METOJIOB Kypca

7 xi1acca, 0000IIcHHE




3HAHUH
[ToBTOpEHNE OCHOBHBIX
N bu6nuoreka [IOK
MOHATUN U METOJIOB Kypca
98 1 https://m.edsoo.ru/7f429f3
7 xi1acca, 0000IIeHHE )
3HAHUH -
[ToBTOpEHNE OCHOBHBIX
N bubmnoreka IIOK
MOHATHI U METOJIOB Kypca
99 1 https://m.edsoo.ru/7f42a0e
7 xi1acca, 0000IIeHHE 0
3HAHUH -
[ToBTOpEHNE OCHOBHBIX
MOHATHI U METOJIOB Kypca
100 1
7 xi1acca, 0000IIeHHE
3HaHUM
[ToBTOpEHNE OCHOBHBIX
N bubmmoteka [IOK
MOHATHI U METOJIOB Kypca
101 1 https://m.edsoo.ru/7f42a27
7 xi1acca, 0000IIIeHHE .
3HaHUM -
[ToBTOpEHNE OCHOBHBIX
N bubmmoteka [IOK
MOHATHI U METOJIOB Kypca
102 1 https://m.edsoo.ru/7f42a90
7 xi1acca, 0000IIeHHE 0
3HaHUU -
OBILIEE KOJIMYECTBO 100

YACOB 110 ITPOTPAMME




8 KUIACC

N KosnyecTBO 4acoB DJIeKTPOHHBbIE
]
Jara uudgposbie
n/ | Tema ypoka KoHTpoJbHbIe IpakTHyeckue
Bcero U3y4eHust o0pa3oBaTe/bHbIE
n padoThI padoThI
pecypcsl
. bu6mmoreka [IOK
KBagpartuslii KOpeHb U3
1 1 https://m.edsoo.ru/7f42d45
yucia
2
) [TonsiTue 06 1 bubmuorexka [JOK
HPpALMOHAIBHOM YHCIIE https://m.edsoo.ru/7f42eaaa
JlecaTuuHbIie
3 MPUOJIKEHUS 1
MppaLMOHATIbHBIX YHCET
JlecaTuuHbIe
4 npUOINKEHUS 1
MppaLMOHATIbHBIX YHCET
5 JleficTBUTENBHBIE YKCIIA 1
6 CpaBHeHMe {
JNENCTBUTENBHBIX YACET
7 CpaBHeHMe {
NEHUCTBUTENBHBIX YHCET
g Apudmernueckuit {
KBaJPAaTHBI KOPEHb
9 VYpaBHeHue BUJA X* = a 1
10 CsoiicTBa 1 bu6mmoreka [JOK




aprupMeTHIECKHUX
KBaJ[PaTHBIX KOPHEH

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

CaoiicTBa bubmuoreka [JOK

11 apruMeTHUIECKHIX https://m.edsoo.ru/7f42d86
KBaJIpaTHBIX KOpHEH 2
[TpeobOpaszoBanue

. bu6mmoreka [IOK

YHCIIOBBIX BBIPAXKECHUI,

12 https://m.edsoo.ru/7f42dd2
CoJIeprKaIInX p
KBaJIpaTHbIE KOPHU B
[TpeobOpaszoBanue

13 YHUCJIOBBIX BBIPAKEHUN, bubnuorexa [JOK
coJiepKallux https://m.edsoo.ru/7f42ded4
KBaJIpaTHbIE KOPHU
IIpeoOpa3oBanue

14 YHUCJIOBBIX BBIPAKEHUN, bubnnorexa [JOK
coJieprKaIux https://m.edsoo.ru/7f42e0be
KBaJIpaTHbIE KOPHU
IIpeoOpas3oBanue

15 YHUCJIOBBIX BBIPAKEHUN, bubnnoreka [JOK
coeprKalux https://m.edsoo.ru/7f42e262
KBaJIpaTHbIE KOPHU

16 Crenenb C 1eTbIM bubnuorexa [JOK
IoKasarejieM https://m.edsoo.ru/7f4354a4
CrangapTHas 3anuch bubmuorexa [IOK

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

00BEKTOB

8




OKpy»Xkaroriero mupa (0T
AIIEMEHTAPHBIX YACTHUI]
J0 KOCMHNYCCKUX
00BEKTOR),
JUTUTEIIHOCTh
MPOLIECCOB B
OKPYKaIOIIIEM MUPE

CBolicTBa CTENEHH C

bu6mmoreka [IOK

18 https://m.edsoo.ru/7f43564
LIEABIM [TOKa3aTeleM g
. bu6mmoreka [IOK
CBolicTBa CTENEHH C
19 https://m.edsoo.ru/7f43564
LIEIBIM [TOKa3aTeleM g
. bu6mmoreka [JOK
CBOICTBA CTEIIEHHU C
20 https://m.edsoo.ru/7f43564
LIEABIM [TOKa3aTeIeM "
)1 CBolicTBa CTENEHHU C bubmuoreka [JOK
LIEJIBIM TTOKa3aTeJIeM https://m.edsoo.ru/7f43599a
” CBolicTBa CTENEHNU C bubnnorexa [JOK
IIEJIBIM ITOKa3aTelIeM https://m.edsoo.ru/7f435ed6
23 KBagpartsslii TpéxusneH
24 KBagpartsslii TpéxuneH
Paznoxxenune
25 KBaJpaTHOro TpEXUIeHA bubmnorexa [IOK
P p hitps:/m.edsoo.ru/7f42fd38
Ha MHOXXHUTEIIN
26 Pasnoxenue bu6mmoreka [JOK




KBaApaTHOIO TpéX‘IJ'IeHa
Ha MHOXXHTCIIN

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

KontposbHas padota mo
temaM "KBagpaTHbie

bubmuoreka [JOK

27
kopHH. CTeneHu. https://m.edsoo.ru/7f42ec80
KBanpatubiii TpexuieH"
bubmuoreka [JOK
28 Anrebpaunyeckas 1po0b https://m.edsoo.ru/7f43038
2
JonycTuMeble 3HaUCHUS
MepEMEHHBIX,
29 BXOJISIIIIUX B
anreOpanyeckue
BBIPKEHUS
JlomycTuMble 3HAYEHUS
MIePEMEHHBIX,
30 BXO/JIAIINX B
anreOpanyeckue
BBIPKCHUS
31 OCHOBHOE CBOMCTBO bubmuoreka [JOK
anreOpandeckoi 1podu https://m.edsoo.ru/7f4308e6
bu6mmoreka [JOK
32 Coxkpatenue apobeit
paill P https://m.edsoo.ru/7f430a8a
bu6mmoreka [JOK
33 Coxkpaienue apooei
paticie 1p https://m.edsoo.ru/7f430f44
34 Coxkpaienue apooei bubmuorexa [JOK




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

Clio)xeHHe, BRIYUTAHUE,
YMHOKEHHE U JIeJICHUE

bu6mmoreka [JOK

35
anredpanvyecKkux https://m.edsoo.ru/7f43128¢c
apobei
CrnoxeHue, BBIYUTAHHE,

36 YMHOKECHHE U JI€JICHUE bubnuoreka [IOK
anredpanvyecKux https://m.edsoo.ru/7f4315¢0
npobeit
CrnoxeHue, BBIYUTAHHE,

37 YMHOKECHHE U JI€JICHUE bubnuoreka [IOK
anredpanvyecKux https://m.edsoo.ru/7f4318c2
apo0ei
CnosxeHune, BEIYUTAHUE,

18 YMHOKEHHUE U JIeJIEHNE bub6nuorexa [IOK
anredpanvyecKux https://m.edsoo.ru/7f431a20
apo0ei
[Ipeobpa3zoBanue

39 BBIPKECHH, bu6mmoreka [JOK
coJiepKalux https://m.edsoo.ru/7f43259¢
anredbpanveckue 1poou
[Ipeo6pa3zoBanue

. bu6mmoreka [JOK
BBIpa)KCHUH,

40 https://m.edsoo.ru/7f43273
coJIeprKaIInx p
anredbpanveckue 1poou B

41 [IpeobpazoBanue bu6mmoreka [IOK




BBIPAYKCHU,
cozieprKaIux
anreOpandeckue Apoou

https://m.edsoo.ru/7f43273
6

KonTponbnas pabota no

bubmuoreka [JOK

42 Teme "Anredpandeckas https://m.edsoo.ru/7f431d3
IpoOp" 6
bubmuoreka [JOK
43 K
Ba/IpaTHOC ypaBHCHHC https://m.edsoo.ru/7f42eela
44 Henonnoe kBanpatHoe bubnunoreka [JOK
ypaBHEHUE https://m.edsoo.ru/7f42eela
45 Hemnonnoe kBanparHoe bubnuorexa [JOK
ypaBHEHUE https://m.edsoo.ru/7f42eela
®dopmyiia KOpHER
46 KBap ZTHOFOp bu6mmoreka [IOK
AP https://m.edsoo.ru/7f42f158
ypaBHEHUS
®dopmyiia KOpHER
47 KBap Zmorop bu6mmoreka [IOK
AP https://m.edsoo.ru/7f42f3f6
ypaBHEHUS
dopmyiia KOpHER
45 KBap ZTHOFOP Bu6morexa [IOK
P https://m.edsoo.ru/7f42f5a4
ypaBHEHUS
bu6mmorexa [IOK
49 T B
copema Bueta https://m.edsoo.ru/7f42fef0
bu6mmorexa [{OK
50 Teopema Buera https://m.edsoo.ru/7f43007

6




Pemienue ypaBHeHui,

51 e — bu6mmoreka [JOK
e https://m.edsoo.ru/7f43c542
KBaJPaTHBIM
Pemienue ypaBHeHui,
57 e — bu6mmoreka [JOK
S https://m.edsoo.ru/7f43¢3d0
KBaJIpaTHbIM
[Ipocreiimme npoOHO-
53 allMOHAJIbHBIC bubmaorexa [IOK
patt https://m.edsoo.ru/7f4328c6
ypaBHEHUS
[Ipocreiimue qpodHO-
54 allMOHAJIbHBIC bubmaorexa LIOK
patl https://m.edsoo.ru/7f432b6e
ypaBHEHUS
Pemenne TeKCTOBBIX
55 3a/1a4 C TOMOLIbIO bubmaorexa [JOK
! B o https://m.edsoo.ru/7t42f75¢
KBaJpAaTHBIX YPaBHEHUI
Pemenne TeKCTOBBIX
56 3a7a49 C ITOMOIIBIO Bubmiorexa IJOK
! n . https://m.edsoo.ru/7f42f8f6
KBaJpAaTHBIX YPaBHEHUI
KonTponbnas pabora no
57 teme "KBaaparabie Bubmiorexa IIOK
lip https://m.edsoo.ru/7f430112
ypaBHEHUS
JIuneliHOEe ypaBHEHHE C
JBYMSI TIEPEMEHHBIMH,
58 ero rpauk, IpuMepsbl

pelieHusl ypaBHEHH B
LEJIBIX YUCIIax




59

JIuneitHOE ypaBHEHUE C
JBYMs IEPEMECHHBIMU,
ero rpauk, IpuMepsI
peuieHusl ypaBHEHU B
LENBIX YUCIIAX

60

JIuneiiHOE ypaBHEHUE C
JBYMSI IIEPEMEHHBIMU,
ero rpauk, IpuMepsbl
peuieHusl ypaBHEHU B
LEJIBIX YUCIIaxX

61

Pemenne cucrem nByx
JIMHEWHBIX YPaBHEHUH C
JBYMsI IEPEMEHHBIMU

62

Pemenune cucreM aByx
JIMHEWHBIX YPaBHEHUH C
JBYMS IEPEMEHHBIMHU

63

Pemenune cucreM aByx
JIMHEWHBIX YPaBHEHUH C
JBYMS IEPEMEHHBIMHU

64

[Ipumepsl pemeHust
CUCTEM HEJMHEHUHBIX
YpPaBHEHUU C IBYMsI
MepEMEHHBIMU

65

[Ipumeps! pemeHus
CUCTEM HEJIMHEINHBIX
YpPaBHEHUU C IBYMsI




INEPEMEHHBIMU

66

I'paduueckas
UHTEPIIpETALNS
YPaBHEHHUS C ABYMs
IIEPEMEHHBIMH U CUCTEM
JINHEMHBIX YPAaBHEHUH C
JBYMS IEPEMEHHBIMU

bubmuoreka [JOK
https://m.edsoo.ru/7f43d6d
6

67

I'paduueckas
UHTEPIIpETALNS
YPaBHEHUS C IBYMs
MIEPEMEHHBIMH U CUCTEM
JIMHEWHBIX YPaBHEHUH C
JBYMsI IEPEMEHHBIMU

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

68

Pemrenne TeKCTOBBIX
3a/1a4 ¢ IOMOIIBIO
CUCTEM ypaBHEHUI

69

Perrenne TeKCTOBBIX
3a/1a4 C IIOMOIIBIO
CUCTEM ypaBHEHUI

70

Pemrenne TeKCTOBBIX
3a/1a4 C IIOMOIIBIO
CUCTEM ypaBHEHMI

71

HucnoBble HEPABEHCTBA
U UX CBOMCTBa

72

HucnoBbie HEpAaBEHCTBA
U UX CBOWCTBA




73

HepasenctBo ¢ ogHoM
MepeMEHHON

74

JIuHeiiHble HEpaBEHCTBA
C OJIHOM IEPEMEHHOU U
UX pelieHue

bubmuoreka [JOK
https://m.edsoo.ru/7f42c692

75

JInHeliHbIE HEPABEHCTBA
C OJJTHOW MEPEMEHHOU U
UX pEILCHUE

bu6mmoreka [IOK
https://m.edsoo.ru/7f42c¢840

76

JInHeliHbIE HEPABEHCTBA
C OJTHOM IIEPEMEHHOU U
UX pelIeHne

77

CucTeMbl TUHEHHBIX
HEPABEHCTB C OJJHOM
IIEPEMEHHOM U UX
pelienue

bu6mmoreka [IOK
https://m.edsoo.ru/7f42cb88

78

CucTeMbl TUHEHHBIX
HEpPABEHCTB C OJJHOM
IIEPEMEHHOM U UX
pelieHue

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

79

CucremMbl TUHEHHBIX
HEPABEHCTB C OJJHOM
IIEPEMEHHOM U UX
pelieHue

80

N3o06paxenue pemieHus
JIMHEWHOT O
HEPABEHCTBA U UX

bu6mmorexa [{OK
https://m.edsoo.ru/7f42c9¢e4




CUCTEM Ha YHMCIIOBOU
MpAMOit

N3o0pakeHue pemeHus
JIMHEHHOTO

bu6mmoreka [JOK
81 HEpPaBEHCTBA U UX
. https://m.edsoo.ru/7f42c9e4
CUCTEM Ha YHCIIOBOU
psAMON
KonTponbnas pabota mo
82 temaM "HepaBeHCTBa.
Cucremsl ypaBHeHUI"
bubmuoreka [JOK
83 Honsne dpynxuum https://m.edsoo.ru/7f433c12
OO6nactp ornpeeneHus bubnnorexa [JOK
84 Y MHOXECTBO 3HAYCHUH https://m.edsoo.ru/7f433d8
¢byHKIUN 4
25 CrniocoObl 3a1aHus
byHKIUH
86 I'padux pyHKIIIN
CaoiicTBa QyHKINH, UX
87 0TOOpakeHHe Ha
rpaduke
28 UteHue 1 NOCTPOCHHE
rpadukoB pyHKUIMH
[Tpumeps! rpadukxoB
89 (hyHKIHHA, OTpaskaroIIX

peabHbIE POLIECCH




DyHKIUH,
OTIMCBIBAIOIITUE TIPSIMYIO

90 1 00paTHYIO bubnuorexa [IOK
IIPOIOPLIUOHAILHEIE https://m.edsoo.ru/7f434bbc
3aBUCUMOCTH, UX
rpaduKu

91 I'unepbona

bubmuoreka [JOK
92 I'unepbona
HIEpoo https://m.edsoo.ru/7f4343e2
bubmuoreka [JOK
93 I'paduk Qynkuuu y = x? https://m.edsoo.ru/7f43457
2
OyHKIUU y =X2, y = X3,
y=Vx,y=[x[; bubnuotexa [JOK

94 rpaduyeckoe perieHne https://m.edsoo.ru/7f434d3
YPaBHEHUU U CUCTEM 8
YpaBHEHUU
[ToBTOpEHNE OCHOBHBIX
MOHSTUN U METOJIOB

95 KypcoB 7 U 8 KJIaccos, bubmuorexa [IOK
00o0011eHre 3HaH!i / https://m.edsoo.ru/7f4371aa
Bcepoccutickas
MpoBepoyHas pabora
HrtoroBas KOHTpoOJIbHAS

96 pabora / bubnuorexa [JOK
Bcepoccutickas https://m.edsoo.ru/7f434eb4

MpoBepoyHas pabora




[ToBTOpEHNE OCHOBHBIX
MOHSATHUN U METOJ/IOB
97 1
KypcoB 7 U 8 KJIaccoB,
000011IeHHIE 3HAHUIT
[ToBTOpEHNE OCHOBHBIX
08 IMOHSATHI U METOHOB { bubmuoreka [JOK
KypcoB 7 U 8§ KJIacCoB, https://m.edsoo.ru/7f43736¢
000011IeHIE 3HAHUIT
[ToBTOpPEHNE OCHOBHBIX
N bu6mmoreka [IOK
MOHSATUN U METOJIOB
99 1 https://m.edsoo.ru/7f43751
KypcoB 7 U 8 KJIacCoOB, 0
000011IeHHE 3HAHUI B
[ToBTOpEHNE OCHOBHBIX
N bu6mmoreka [IOK
MOHSATUH U METOJIOB
100 1 https://m.edsoo.ru/7f4376b
KypcoB 7 U 8 KJIacCoOB, 4
00001IeHne 3HAHUH B
[ToBTOpEHNE OCHOBHBIX
N bu6mmoreka [IOK
MOHSATHUH U METOJIOB
101 1 https://m.edsoo.ru/7f436b8
KypcoB 7 U 8 KJI1acCoB, g
00001IeHNe 3HAHUHT B
[ToBTOpEHNE OCHOBHBIX
N bu6mmorexa [{OK
MOHSATHUN U METO/IOB
102 1 https://m.edsoo.ru/7t43785
KypcoB 7 1 8 KJIacCOB, 2
00001IeHNe 3HAHUHT B
OBUIEE KOJIMYECTBO 1

YACOB I10 ITPOTPAMME




9 KIIACC

Ne
n/
n

Tema ypoka

KoanuyecTBO 4acos

KonTposabHubie

Bcero
padoThbI

IIpakTnyeckue
padoThI

Jlara
U3YYeHUs

JJIeKTPOHHBbIE
uudposeie
o0pa3oBaTe/bHbIE

pecypchl

Pammmonansnable uncna,
HMppauyoOHaJIbHbIC YUCIIA,
KOHEYHbIE ¥ OECKOHEYHBIE
JECATUYHBIC TpOOH

MHOKeCTBO
I[GﬁCTBHTGJII:HI:IX YHUCCII,
JICMCTBUTEIIbHBIC YHCIIa KaK
OCCKOHCYHBIE IECATUYHBIC
npodu

Bs3anmHO ogHO3HAYHOE
COOTBETCTBUE MEKY
MHOKECTBOM
JICICTBUTEIIBHBIX YUCEI U
MHO>KECTBOM TOUYEK
KOOPJIMHATHON IIPSAMOM

CpaBHenue
JICMCTBUTEIIBHEIX YUCE]I,
apudmeTnuecKue AeUCTBUS
C IEUCTBUTENHLHBIMHA
JHCIaMHA

[TpubnmxEHHOE 3HAYEHUE




BCJIIMYHUHBI, TOYHOCTH

MPUOJIIKEHUS
6 OkpyriieHHue Yyucen
OxpyrieHnue yucen
g [Tpukuaka 1 olleHKa
pe3yJIbTaTOB BBIYMCIICHUI
9 [Tpukuaka 1 olleHKa
pe3yJIbTaTOB BHIYHCICHUHN
JluneitHoe ypaBHEHHE. bu6muorex [HOK
10 Pewenue ypaBHeHUH, https://m.edsoo.ru/7f43bf6
CBOJIAIINXCS K IMHEHHBIM 6
JInneliHoe ypaBHEHHE.
11 Pemenne ypaBHeHui,
CBOJIAIINXCS K TMHEHHBIM
KBanpaTtHoe ypaBHeHue. bub6nuorexa [IOK
12 Pemienne ypaBHenui, https://m.edsoo.ru/7f43c54
CBOJISIIIIAXCSI K KBJIPATHBIM 2
KBanpatHoe ypaBHeHue. bub6nuorexa [IOK
13 Pemenne ypaBHeHUH, https://m.edsoo.ru/7f43c54
CBOJISIIIIAXCSI K KBAJIPATHBIM 2
bu6mmorexa [IOK
14 bukBanpaTtHbie ypaBHEHHUS https://m.edsoo.ru/7f43c3d
0
bu6mmoreka [JOK
15 bukBanpartHbie ypaBHEHHUS https://m.edsoo.ru/7f43c3d

0




16

[Ipumepsl perieHus
ypaBHEHUH TPEThEU U
4ETBEPTOU CTEIIECHEU
pa3I0XKEHUEM Ha
MHOKHUTEJN

17

[Ipumeps! perienus
YpaBHEHUH TPETHEU U
YETBEPTOU CTEIECHEN
pa3yIoKEHUEM Ha
MHOHUTEIH

18

Pemenue npo6HO-
palMOHAIBHBIX YPAaBHCHUN

bu6mmoreka [IOK
https://m.edsoo.ru/7f43c9b
6

19

Pemenne npo6HO-
palMOHATBLHBIX YPaBHCHUN

bu6nmoreka [JOK
https://m.edsoo.ru/7f43c9b
6

20

Penienne TeKCTOBBIX 3ada4
aJ'Il"e6paI/IquKI/IM MCTOAOM

21

Perienne TeKCTOBBIX 3ada4
aﬂre6paI/I‘-ICCKI/IM MCTOAOM

22

Penrenuie TeKCTOBEIX 3a1ad
anredpandeckuM MEeTO0M

23

KonTponbnas pabota no
TeMme "YpaBHEHHUS C OJTHOU
nepemMeHHon"

24

VYpaBHeHuUe ¢ IByMs

bu6mmoreka [IOK




NIEPEMEHHBIMH U €T0
rpaduk

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

25

VYpaBHeHue ¢ 1ByMst
MEPEMEHHBIMH U €r0

rpaduk

bubmuoreka [JOK
https://m.edsoo.ru/7f43d0b
4

26

Cucrema 1ByX JIMHEHHBIX
YpaBHEHUII ¢ IByMs
HepeMEHHBIMHU U €&
peuieHue

27

Cucrema 1ByX JIMHEHHBIX
YpaBHEHUI ¢ IByMs
HepeMEHHBIMHU U €&
pelieHue

28

CucremMa IByX JTUHEHHBIX
yYpaBHEHUH C IBYMS
MEPEMEHHBIMU U €€
penieHne

29

Cucrema IByX JTUHEHHBIX
ypaBHEHUU C IBYMS
MEPEMEHHBIMU U €€
pelieHne

30

Pewenue cucreM nByx
YpaBHEHUU, OJTHO U3
KOTOPBIX JINHEWHOE, a

JIPyroe — BTOPOH CTEIIEHU

bu6mmorexa [IOK
https://m.edsoo.ru/7f43d23
a

31

Pemenue cucrem aByx

bu6mmoreka [JOK




YPaBHEHHUH, OJTHO U3
KOTOPBIX JINHEHHOE, a
JIPyroe — BTOPOM CTEIIEHU

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

32

Pemenne cucrem nByx
YPaBHEHHUH, OJTHO U3
KOTOPBIX JINHEHHOE, a
JIPyroe — BTOPOM CTENEHU

33

Pemenue cucrem nByx
YPaBHEHHUH, OJTHO U3
KOTOPBIX JINHEHHOE, a
JIPyroe — BTOPOM CTEIEHU

34

I'padpuueckas
MHTEPIIPETALNS CUCTEMBI
ypaBHEHUH C IBYMS
MIePEeMEHHBIMHU

35

Pemenne TeKCTOBBIX 3a1a4
anreOpanyeckuM crnocodom

36

Pemenne TeKCTOBBIX 3a1a4
anreOpanyeckuM crnocodom

37

KonTponbnas pabota no
teMe "Cucremsl
ypaBHEHHI"

38

YucrioBble HEPABEHCTBA U
UX CBOMCTBA

39

YucrioBbie HEPABEHCTBA U
HUX CBOMCTBA

bu6mmoreka [JOK
https://m.edsoo.ru/7f43ad5




a

JIuHeitHble HEpaBEHCTBA €

bubmuoreka [JOK

40 OJIHOY MEPEMEHHON U UX https://m.edsoo.ru/7f43af0
perieHue 8
JIunelinble HEpaBEHCTBA C bubnmoreka [JOK

41 OJHOU IEPEMEHHON U UX https://m.edsoo.ru/7f43af0
peleHne 8
JIuHeitHbIe HEpaBEHCTBA C bu6mmoreka [IOK

42 OJHOM MIEPEMEHHON U UX https://m.edsoo.ru/7f43af0
penienue 8
CucteMBbl JTHHEHHBIX

43 HEpPABEHCTB C OJTHOM
MEPEMEHHOM U UX pEIICHHE
CHcTeMbl TMHEHHBIX

44 HEPABEHCTB C OJJHOM
MEPEMEHHOM U UX pEIICHHE
CHcTeMBbl JTMHEHHBIX

45 HEPABEHCTB C OJJHOM
MEPEMEHHOMN U UX pEIICHHE

bu6mmorexa [IOK

KBanpaTHbie HepaBeHCTBA U

46 https://m.edsoo.ru/7f43b09
WX pelIeHne N

bu6mmorexa [IOK

KBanpaTHbie HepaBeHCTBA U

47 https://m.edsoo.ru/7f43b21
WX pelleHue R

48 KBagpaTHbie HEpaBEeHCTBA U bubnuorexa [JOK




HX PEIICHUE

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

KBa,I[paTHBIG HCpaBCHCTBA U

49
UX pelIeHue
50 KBagparHble HEpaBEeHCTBA U
UX pelIeHne
['papuueckas
bubmuoreka [JOK
MHTEpIIpEeTaLs HEPaBEHCTB
51 https://m.edsoo.ru/7f43b09
U CHCTEM HEPABEHCTB C 3
JIBYMsI [IEPEMEHHBIMU B
['papuueckas
50 MHTEpIIpETaLUs HEPAaBEHCTB
U CHCTEM HEPABEHCTB C
JBYMsI IEpEMEHHBIMU
53 KonTponbhas padota no
teme "HepaBencrtra"
KBanparuunas ¢pyHkmus, eé bubmorexa HOK
54 . ’ https://m.edsoo.ru/7f4396¢
rpaduK U CBOHCTBA 6
KBanparuunas ¢pyHkmus, eé bubmorexa HOK
55 . i ’ https://m.edsoo.ru/7f43984
rpaduk 1 cBOMCTBA )
KBanparuunas ¢pyHkmus, eé bubmorexa HOK
56 . i ’ https://m.edsoo.ru/7f4399b
rpaduk u cBOMCTBA 4
57 [Tapabomna, KoOpaUHATHI bubnuoreka [IOK

BEPIINHBI 1apadoJIbl, OCh

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




CUMMETPUU NapaboIIbl

4

58

[Tapabona, KOOpAUHATHI
BEPIIMHBI 1apadoJIbl, OCh
CUMMETPHHU TTapadoITbI

bu6mmoreka [JOK
https://m.edsoo.ru/7f43a03
a

59

[Tapabona, KOOpAUHATHI
BEpILKHBI 1apadoibl, OCh
CUMMETpPUHU NapaboIIb

bu6mmoreka [JOK
https://m.edsoo.ru/7f43ala
c

60

[Tapabomna, KOOpAUHATHI
BEpILKHBI 1apadoibl, OCh
CUMMETPUU N1apadoJIbl

bubmuoreka [JOK
https://m.edsoo.ru/7f43a31
€

61

[Tapabomna, KOOpAUHATHI
BEpILKHBI 1apadoibl, OCh
CUMMETPUU NapadoJIbl

bubmuoreka [JOK
https://m.edsoo.ru/7f43a52
6

62

[Tapabomna, KOOpAUHATHI
BEpILKHBI 1apadoibl, OCh
CUMMETPUHU NapaboJIbl

63

I'paduku pynkuumii: y = kx,
y =kx + b, y=k/x, y=x3,
y=vx, y=k|

64

['paduxu pynxmii: y = kx,
y =kx + b, y=k/x, y=x3,
y=vx, y=[x|

65

['paduxu pynxmii: y = kx,
y =kx + b, y=k/x, y=x3,

y=vX, y=x|

66

I'paduxu pynxmii: y = kx,




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

I'paduku dyaknmii: y = kx,

67 y =kx + b, y=k/x, y=x3,
y=vx, y=|x|
['paduxn pyaxmmii: y = kx,
68 y =kx + b, y=k/x, y=x3,
y=vx, y=|x|
bu6mmoreka [IOK
KonTponbnas pabota no
69 " " https://m.edsoo.ru/7f43ab8
teme "DyHKIUU 4
. bu6mmoreka [IOK
[TonsiTre YMCIOBOMA
70 https://m.edsoo.ru/7f43e6c
MOCIIE0BATEIHbHOCTH p
3aganue
bu6nmoreka [JOK
MOCIIEI0BATEIHHOCTH
71 . . https://m.edsoo.ru/7f43ebd
peKyppeHTHOM popMyIion u .
dbopmMyI0ii n-TO YiIeHa B
Apudmernueckas u bub6nuorexa [IOK
72 reoMeTpuyeckas https://m.edsoo.ru/7f43ed7
Iporpeccuu €
Apudmernueckas u bubmuorexa [IOK
73 reoMeTpuyeckas https://m.edsoo.ru/7f43f3b
MIPOTPECCUU 4
bu6mmoreka [JOK
@DopMyIBI N-TO YJIeHA
74 https://m.edsoo.ru/7f43£58

apu(MeTHIECKON U

a




reoOMEeTpUYECKOM
POTrPeccuii, CyMMbI
MEPBBIX N YWICHOB

®opMyIbl N-TO YJIeHa

apumMeTHuIecKoil u bubnmoreka [JOK
75 reOMEeTpUYECKON https://m.edsoo.ru/7f43ef2
IIPOrPECCUM, CYMMBI c
MIEPBBIX N WICHOB
@opMyIbl N-TO YJIeHA
apuMeTHuIecKoil u bubnuorexa [JOK
76 reOMETPUUYECKOU https://m.edsoo.ru/7f43f0c
HPOTPECCHiA, CYMMBI 6
MIEPBBIX N YWICHOB
@DopMymBl N-TO YJIeHA
apupmMeTHyecKoil u bub6muorexa [IOK
77 r€OMETPUYECKOMN https://m.edsoo.ru/7f43172
IIPOTPECCUM, CYMMBI e
MIEPBBIX N YWICHOB
@opMyIbI N-TO YIECHA
apupmMeTHIecKoil u bubmuorexa [IOK
78 reOMETPUYECKOMN https://m.edsoo.ru/7f43f8a
IPOTPECCHIA, CYMMBI 0
MEPBBIX N YJICHOB
N3o0pakeHne 4aeHOB
79 apudMeTUIECKOn 1

TeOMETPUYECKOMN
MPOTPECCUI TOUKaMH Ha




KOOpHHHaTHOﬁ IIJIOCKOCTHU

80

N300pakeHue 4ieHOB
apudMeTUIECKON 1
reoMEeTpUYECKOM
MPOrpeccuil TOUKaMu Ha
KOOPJMHATHOM TJIOCKOCTH

81

JInHelHblil u
SKCTIIOHCHIIMAIBHBIA POCT

82

CrnoxHbIe IMPOUCHTLBI

bu6mmoreka [IOK
https://m.edsoo.ru/7f43fe0
e

83

CrnoxHEIe IMPONLCHTHI

bu6mmoreka [IOK
https://m.edsoo.ru/7f4401a
6

84

KonTponbhas padota no
Teme "Hucioswlie
[I0CJIe0BaTEIbHOCTH "

bu6mmoreka [JOK
https://m.edsoo.ru/7f4404f
8

85

[ToBTOpenue, 0600IIEHUE 1
cHUCTeMaTU3alrs 3HaHH.
3anuce, CpaBHEHHUE,
JIEUCTBUS C
JeHCTBUTENbHBIMU
YUCJIAMH, YUCIIOBas Mpsimast

86

[ToBTOpenwme, 0600IIEHNE 1
CHCTEeMAaTH3aIus 3HAaHUHN.
IIpouenTsl, OTHOLIEHUS,
MPONOPILUU




[ToBTOpEHME, 0000IIICHUE 1
CHCTEMAaTH3aLMs 3HAHUIA.

87
Oxpyrienue,
npuOIMKEHUE, OLIEHKA
[ToBTOpEHME, 0000IIICHUE 1
CHCTEMATU3alNS 3HAHUH. bu6mmoreka [IOK
88 Pemenne TekcTOBBIX 3a/1a4 https://m.edsoo.ru/7f443b1
apuMeTHICCKUM 2
CIocooom
[ToBTOpEHHKE, 0000IICHUE 1
CHCTEeMaTH3aIrs 3HAHHH. bubmuoreka [JOK
89 Pemrenne TeKCTOBEIX 3a7a4 https://m.edsoo.ru/7f443cd
apuhMeTUIECKUM 4
CIIocoooM
[ToBTOpenue, o6o0IIeHNE 1
CHCTEMAaTU3alMs 3HAHUI. bu6nmoreka [JOK
90 Pemrenne TekCTOBBIX 3a71a4 https://m.edsoo.ru/7f443fe
apupMeTHIECKUM a
crocooom
[ToBTOpenwue, 0600IIEHNE 1
CHCTEMAaTH3alHs 3HaHUH.
[IpeoOpazoBanue bubmotexa [IOK
91 https://m.edsoo.ru/7f4441c
anreOpanyecKux .
BBIPQXEHUH, TOMYCTUMbIE
3HAYCHHS
9 [ToBTOpEeHmE, 0000IIEHUE 1 bubnuorexa [JOK

CUCTEMAaTU3alus 3HaAHUN.

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




IIpeoOpazoBanue
anreOpanvecKux
BBIPXCHUH, TOTYCTUMBIC
3HAUCHUS

|+

[ToBTOpEHME, 0000IIICHUE 1
CHCTEMAaTU3aLMs 3HAHUIA.

bu6mmoreka [IOK
[IpeobpaszoBanue
93 https://m.edsoo.ru/7f4446f
anreOpanvaecKux 5
BBIPAXCHUH, TOTYCTHUMbBIC B
3HAYCHUS
[ToBTOpeHnue, 0600IICHNE U
CUCTEMAaTH3alMs 3HAHUH.
bubmuoreka [JOK
[IpeobpaszoBanue
94 https://m.edsoo.ru/7f444a9
anreOpanvecKux A
BBIPAXXEHUI, TOMYCTUMbIE B
3HAUCHUS
[ToBTOpenue, o6obIIeHNE 1
CHCTEMAaTU3alMs 3HAHWUH. bu6nmoreka [JOK
95 DyHKIHU: IOCTPOCHHUE, https://m.edsoo.ru/7f444c5
CBOICTBA U3yYEHHBIX 6
byHKIII
[ToBTOpenue, 0600IIEHNE 1
CHCTEMATHU3ALIMS 3HAHUH. bu6mmorexa [IOK
96 DyHKIMU: IOCTPOEHUE, https://m.edsoo.ru/7f444f4
CBOICTBA U3YYEHHBIX 4
byHKIII
97 [ToBTOpeHue, 0600IIEeHNE 1 bubnmoreka [JOK




cucTeMaTu3anus 3HaHuil.
@DyHKIUH: TIOCTPOEHUE,
CBOMCTBA U3yYEHHBIX

byHKIII

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

98

[ToBTOpEHME, 0000IIICHUE 1
cucTeMaTh3alus 3HaHUi.
DyHKIHH: IOCTPOCHHUE,
CBOMCTBA U3yYEHHBIX

byHKUIMMA

bu6mmoreka [IOK
https://m.edsoo.ru/7f4452¢
6

99

[ToBTOpEHHKE, 0000IICHUE 1
CHCTEMAaTH3aIUs 3HAHUMA.
['paduueckoe peuieHue
YpaBHEHUH U UX CUCTEM

bubmuoreka [JOK
https://m.edsoo.ru/7f44551
6

100

[ToBTOpenue, 06001IeHUE U
CcHUCTeMaTU3als 3HaHH.
['padmueckoe penieHue
YpaBHEHUH U UX CUCTEM

101

HToroBast KOHTpONIbHAS
paborta

102

O060061EHNE U
CUCTEMATHU3ALMS 3HAHUN

OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

102







MPOBEPSIEMBIE TPEGOBAHUS K PE3YJIbTATAM OCBOEHHMSA OCHOBHOM OBPA30OBATEJIBHOM
IHPOI'PAMMUBI

7 KIIACC
Kon N .
IIpoBepsiemble npeAMeTHBbIE Pe3y/IbTATHI OCBOCHHS OCHOBHOI 00pa3oBaTe/bHOI MPOrpaMMbl
MpOBEPHEMOTO OCHOBHOI'0 00111er0 00pa30BaHUs
pe3yJbTara
1 Yucna u BBIYUCICHUS
11 BrImonHATh, coueTass yCTHbIE M THCHMEHHBIE MPHUEMBI, apu(PMETUYECKUE NEHCTBHA C PAaLMOHAIHHBIMH
' quCIaMu
12 HaxonuTh 3Hau€HUs YMCIOBBIX BBIPAXXEHUH, IPUMEHATh pa3HO0Opa3Hble CIIOCOOB! U MPUEMBI BBIYMCICHUS
' 3HaYeHUH APOOHBIX BBIPAKEHUH, COlepKaIliX OOBIKHOBEHHBIE M IECSITUYHbBIE TpoOU
13 [Tepexoaute OT OJHOM (OpMBI 3amMcU YHCed K Jpyroil (mpeoOpa3oBbIBaTh AECCATUYHYIO JpoOb B
' O0OBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECITUYHYIO, B YACTHOCTH, B OECKOHEUHYIO IECATUUHYIO TpOOb)
1.4 CpaBHUBATH U YIOPSAI0YNBATH PALIMOHAJILHBIE YUCIIA
1.5 OKpyrysITh Uyncia
L6 BBINOMHATE NPUKHUIKY U OLEHKY pe3yjbTaTa BBIYMCIEHUH, OLEHKY 3HAU€HWN YHCIIOBBIX BBIPAXKEHUU.
' BbInonHATE 1eHCTBUS CO CTENEHSIMU C HaTypalbHBIMU MTOKA3aTEISIMU
1.7 ITpyMeHsTh IPU3HAKU JETMMOCTH, PA3JI0KEHNE HA MHOYKUTENIN HAaTypaJIbHbIX YMCEIl
Pemars MIPaKTUKO-OPUEHTUPOBAHHbIE 3aauu, CBSI3aHHBIE c OTHOIIIEHUEM BEJIMYMH,
1.8 MPOMOPLUOHAIBHOCTBIO BETMYMH, MPOIIEHTaMHU, UHTEPIPETUPOBATh PE3yNIbTaThl PEIIeHUs 3a7ad ¢ y4ETOM
OrpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMHU PacCMAaTPUBAEMbIX OOBEKTOB




AnrebpanuecKue BHIPAKCHUS

Hcmons30BaTh aﬂre6pqueCKy}0 TEPMHUHOJIOTMIO W CHUMBOJIMKY, IPUMCHATH e€ B mponecce OCBOCHUA

21 y4eOHOro MaTepuaia

2.2 HaxonuTh 3HaueHNs OyKBEHHBIX BBIPQXKEHUN IIPU 3a/laHHBIX 3HAYEHMSIX IEPEMEHHBIX

3 BeinonsaTe npeoOpa3oBaHusl LENOr0 BBIPAKEHHUS B MHOTOYIEH INPHUBEICHHEM IOJOOHBIX ClIaraeMblX,
' pPacKpBITHEM CKOOOK

54 BEINONHATE YMHOKEHHE OJHOWIEHA HA MHOTOYICH M MHOTOYJICHAa Ha MHOTOWIEH, IPUMEHSITH (POPMYIIBI
' KBaJpara CyMMBbI M KBaJpaTa pa3HOCTH

55 Ocy1ecTBISITh Pa3jIoKEHUE MHOIOUYWIEHOB Ha MHOXHUTENIN C IOMOILBIO BBIHECEHHUS 3a CKOOKU 00ILero
' MHOXHTEJISI, TPYIITUPOBKHU CIIAraeMbIX, TPUMEHEHHS (DOPMYJT COKPAIIEHHOTO YMHOKECHUS

26 [TpuMmeHsTh MpeoOpa3oBaHKs MHOTOWIEHOB Ul PELICHMs pa3iMyHbIX 3a/la4 U3 MaTEeMAaTUKH, CMEXHBIX
' IIPEAMETOB, U3 PEaIbHON IPAKTUKH

2.7 Vcnonbp30BaTh CBOMCTBA CTENEHEH ¢ HATypaJIbHBIMH MOKA3aTeNsIMU AJI IPeoOpa30BaHus BbIPAKEHUI
3 YpaBHEHMs U HEPABEHCTBA

31 Pemate nuHEHBIE ypaBHEHHS C OJHOM MEPEMEHHOM, MPUMEHSA IMpaBWIIA MEpexoJa OT HCXOTHOTO
' YpaBHEHUS K paBHOCHIIBHOMY eMy. [IpoBEpsITh, SIBIAETCS JIM YACIO KOPHEM YPaBHEHUS

3.2 [TpumensTh rpaduyeckre METO/Ibl P PEIICHUN JIMHEHHBIX YPaBHEHUN U UX CUCTEM

3.3 [TonGupath mpUMepsI Map YUCE, IBISIOUINXCS PEIIEHUEM JIMHEHHOTO YPaBHEHHUSI C IBYMsI IEPEMEHHBIMU

34 CtpouTh B KOOPAMHATHOHM MJIOCKOCTH TpadMK JIMHEHHOTO YpaBHEHHs C JABYMS MEPEMEHHBIMHU; MOJb3YsCh
' rpaduKOM, IPUBOAUTH NIPUMEPHI PEIICHUS] YPaBHEHUS

3.5 Pemarh cuctembl ABYX JIMHEWHBIX YpaBHEHUH C IByMS IEpEMEHHBIMHU, B TOM YHClie TpadudecKu

16 CocTaBisTh U pelaTh JUHEWHOE YPAaBHEHHME WM CUCTEMY JIMHEHHBIX YpaBHEHUH MO YCIOBHIO 3aJayH,

UHTEPIPETUPOBATH B COOTBETCTBUU ¢ KOHTEKCTOM 3a/1a4U MTOJIYYEHHBIN pe3ybTaT




Koopaunats! u rpaduku. OyHkuun

I/I306pa}KaTb Ha KOOpHHHaTHOﬁ HpﬂMOfI TOYKH, COOTBECTCTBYIOIIMEC 3aJaHHBIM KOOpAHWHATaM, JIy4H,

4.1
OTPE3KH, HHTEPBAJIbI, 3aIMCHIBATH YUCIOBBIC POMEKYTKH Ha AJITeOPandeCcKOM SI3bIKE
4.2 OTtMeuaTh B KOOPAMHATHOM MJIOCKOCTH TOYKH IO 33JJaHHBIM KOOpAUHATAM
4.3 Crtpouts rpaduku muHeHHbIX QyHKIHH. CTpouTh rpaduk GyHkIuu y = [X|
44 OnuceiBaTh ¢ TMOMOIIBIO (YHKIMH HM3BECTHBIE 3aBUCUMOCTH MEX]Yy BEIMYMHAMH: CKOPOCTb, BpeMs,
' paccrosiHue, IeHY, KOJIMIeCTBO, CTOUMOCTb, TPOU3BOUTEIILHOCTD, BpeMs, 00bEM paboThI
4.5 Haxoxuts 3HaueHne QyHKINH 110 3HAYCHUIO € apryMeHTa
46 [Torumate rpaduyecKkuii crocod mpecTaBieHUs U aHaIn3a HH(OPMAIUH, U3BJIEKaTh U HHTEPIPETUPOBATH
) nHpopMaIuio u3 rpad@UKOB peabHBIX MPOIIECCOB U 3aBHCHMOCTEH
8 KJIACC
Kon . "
IIpoBepsiemble peaAMeTHbIE Pe3yJIbTATHI OCBOCHUSI OCHOBHOI 00pa30BaTe/IbHOI NPOrpaMMbl
MPOBEPSIEMOT0
POBEp OCHOBHOI'0 0011er0 00pa3oBaHusA
pe3yjabTara
1 Ypcna ¥ BEIYUCICHUS
11 Hcnonws3oBaTh HayaldbHBIE TPEACTABICHUS O MHOXECTBE JACHCTBUTEIBHBIX YHCEN ISl CpPaBHEHHUS,
' OKPYTJICHHS ¥ BBIUUCIIEHUN, N300pakaTh IEUCTBUTEIbHBIC YHCIIa TOYKAMHU Ha KOOPIMHATHON TIPSIMOM
[TpuMeHsITh TOHATHE apUPMETHUECKOTO KBaPATHOTO KOPHS, HAXOIUTh KBaJpaTHBIE KOPHH, UCTIOIB3Ys MPHU
1.2 HEO0OXOIMMOCTH KaIbKYJISITOP, BBIMOIHATH MPe0Opa3oBaHusl BRIPAKEHUH, COAepKAIIUX KBAIpaTHBIE KOPHHU,
HCIIOJIb3Ysl CBOMCTBA KOPHEHN
1.3 Hcnonb30Bath 3anucu OOIBITNX U MAJTBIX YUCEN C TIOMOIIBIO ACCATUYHBIX APoOeH u ctenenei uncna 10




AnreOpanyecKre BbIpaXeHUs

HpI/IMeHHTB IIOHATHE CTCIICHHU C 1LOCJIbIM II0Ka3aTeJIEM, BbIIIOJJHATH HpCO6p330BaHI/I$I BBIpa)KeHI/If/'I,

21 COJZIEPIKAIIMX CTEICHM C LEJIBIM I0Ka3aTelIeM
29 BbINONMHATE TOXK/1ECTBEHHBIE IPE0OpPa30BaHUS PALlMOHAIbHBIX BBHIPAKEHUI HA OCHOBE IIPABUJI IEHCTBUM HaJ
' MHOTOWICHAMH U alTreOpandecKuMu Ipo0siMH
2.3 PackiiagpIiBaTh KBaJpaTHbBIN TPEXUICH HA MHOKUTEIIN
54 [IpumensTh npeoOpa3oBaHMsl BBIPAXKEHUN Ul PEIICHUs pa3IUYHbIX 3a/ad M3 MaTeMAaTHUKH, CMEXHBIX
' IPEIMETOB, M3 PEATLHON MPAKTUKH
3 VYpaBHEHUSI U HEPABEHCTBA
31 Pemarp nuHeiHble, KBaJpAaTHBIE YPABHEHUS U PALIMOHAJIBHBIE YPABHEHM S, CBOAAIINECS K HUM, CUCTEMBI IBYX
YPaBHEHUN C IBYMs IEPEMEHHBIMU
[IpoBoauTs mpOCTEHIINE MCCIAEAOBAHUS YPABHEHWW M CUCTEM YPABHEHUMH, B TOM YHCIIE C NPUMEHEHUEM
3.2 rpaguYecKux MpeACTaBiIeHUN (yCTaHABIMBATh, UMEET JIM YpaBHEHUE WM CHCTEMa YpaBHEHUH peIleHus,
€CJIM UMEET, TO CKOJIbKO, U ITPOYee)
[lepexoauTs OT coBecHOW (OPMYIHMPOBKH 33aJauu K €€ anredpandeckoil MOAEIH ¢ MOMOLIbI0 COCTABICHUS
33 YPAaBHEHUs WIM CHCTEMbl YPAaBHEHHMH, HMHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJa4M
MIOJIYYE€HHBIN pe3yJIbTaT
[IpuMeHsTh CBOWCTBAa YHMCIIOBBIX HEPABEHCTB JIJISi CPABHEHHUS, OIICHKH, pellaTh JIMHEHHBIE HEPaBEHCTBA C
34 OJIHOM TIepeMEHHOM 1 UX CHCTEMBI, 1aBaTh rpapUuecKyro WUTIOCTPAIIMI0 MHOXKECTBA PEIICHUI HEpaBEHCTBA,
CHCTEMbI HEpPABEHCTB
4 DyHKIMH
41 [Tonumats ¥ MCHONB30BaTh (PYHKIMOHAIBHBIE MOHITHUS U SA3bIK (TEPMHUHBI, CHMBOJIMYECKHE 00O3HAUEHUS),
' OTIpeeIsATh 3HaueHHe (PYHKIUHU 10 3HAYEHUIO apryMEeHTa, ONPeAENsATh CBOMCTBA QYHKINHU O €€ rpaduKy
4.2 Ctpoutb rpaduKu 3JI€MEHTapHBIX QYHKIUHN BHA:




kix

yv=k/x

, ¥ =X,y =X, y = [X|, onuchIBaTh CBOWCTBA YUCIOBOH (PYHKIIMU 1O €€ rpaduKy

9 KJIACC

Kox npoBepsiemoro

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM 00pa30BaTe/IbHOI NPOrpaMMbl

pe3yJbTara OCHOBHOTI'0 00111er0 00pa30BaHUs

1 Yucna v BBIYUCICHUS

1.1 CpaBHUBATh U YIOPAIOUYNBATH PAllMOHAIBHBIE U HPPALMOHAJIbHBIE YHCIIa

{9 BoinonusaTe apupmMeTnueckue ASUCTBUS C PAlMOHAIBHBIMHU YHCIIaMHU, COYETasi YCTHbIE U MHCbMEHHBIE
' NPUEMBI, BBITTOJIHATH BHIUMCIEHHSI C MPPALMOHATILHBIMU YU CIIaMU

13 HaxonuTe 3HaueHMUs CTENEHEW C LEIbIMU MOKA3aTeIsIMU U KOPHEH, BBIYMCIATH 3HAUYEHUS UYUCIIOBBIX
' BBIPAKECHUI

14 OKpyriiTh JeMCTBUTENbHBIEC YNCIA, BBIONHITh IPUKUAKY pe3ylbTaTa BHIUMCICHHUM, OLIEHKY YHCIOBBIX

BBIPKECHUI
2 VYpaBHEHMS U HEPABEHCTBA
51 Pemarp nuHelHble U KBaJgpaTHbIE ypaBHEHUs, YpaBHEHUsI, CBOASIIUECS K HHUM, MpOCTeHIInEe TpoOHO-

paloHaIbHbIE YpaBHEHUS




Pemate cuctemel AByX JIMHEWHBIX YPAaBHEHHUH C JBYMs IEPEMEHHBIMM U CHCTEMBI JIByX YPABHEHUN, B

22 KOTOPBIX OJTHO YPaBHEHHUE HE SIBIISIETCS JTMHEHUHBIM
53 Pemate TexkcTOBBIE 3afaud anreOpaMyeckuM CHocoOOM C IOMOILBIO COCTABICHMS YPaBHEHUS WIIH
' CHCTEMBI ABYX YPAaBHEHHH C IBYMsI I€PEMEHHBIMU
IIpoBoaNTH pOCTENIINE UCCIEA0OBAHUS YPABHEHUN U CUCTEM YPAaBHEHMH, B TOM YHCIIE C IPUMEHEHUEM
24 rpadM4ecKux TpEICTaBICHUH (HampuMep, YCTaHABIMBATh, MMEET JIM YypaBHEHHWE WM CHCTEMa
YPaBHEHUH pEIlIEHUs, €CIIU UMEET, TO CKOJIBKO)
55 Pemate nuHelHble HEpaBEHCTBA, KBaJpaTHblE HEPAaBEHCTBA, M300pa)kaTb pELICHHE HEPaBEHCTB Ha
' YHCIOBOM MPSIMOIL, 3aIIMCBIBATh PEILIEHHE C TTOMOIIbIO0 CUMBOJIOB
Pemate cuctembl JIMHEWHBIX HEPAaBEHCTB, CHUCTEMbl HEPABEHCTB, BKIIIOYAIOLIME KBaJApaTHOE
2.6 HEPaBEHCTBO, M300pakaTh PELIEHNE CUCTEMbl HEPABEHCTB HA YMCIIOBOM MPSAMOIL, 3aMChIBAaTh PELICHHE C
MOMOIIbIO CUMBOJIOB
2.7 Hcnonb30BaTh HEPABEHCTBA IIPU PEIICHUM PA3JIMYHBIX 3a/1a4
3 DyHKIMH
PacrioznaBate  (QyHKIMM U3ydeHHBIX BHUIOB. [loka3bplBaTh CXEMAaTUYECKH pAacloOXKEHHE Ha
3.1 KOOpJMHATHOM IIocKocTH TpadukoB ¢yHkuil Bupa: y=kx, y=kx+b, y=kk, y=ax’+bx+c, B
3aBHCUMOCTH OT 3Ha4eHUN K03 (PUIIMEHTOB, ONUCHIBATh CBOMCTBA (DYHKUNN
39 [Toka3bIBaTh CXEMaTHUECKU PACIIOJIOKEHHE Ha KOOPAWHATHOHM IIIOCKOCTH IpaduKoB (DYHKIMNA BUAA y =
' VX, y = |X| ¥ onHchIBaTh CBOMCTBA (PYHKLIUI
33 Ctpouth u wu300pakaTb CXeMaTH4YEeCKH TIpa@UKy KBagpaTUYHBIX (QYHKIMHA, ONMHUCHIBATH CBOMCTBa
' KBaJIpaTUUHBIX (QYHKIHI 110 X rpadukam
34 Pacnio3naBate kBagpaTHUHYO (QYyHKIMIO IO (hopMyJie, IPUBOAUTH PUMEPHI KBAAPATUYHBIX (PYHKIUH 13

peabHOM JKU3HHU, PU3UKH, TEOMETPHH




Apudmerndeckasi 1 reOMETpUIECKasi IpOrpeccuu

4.1 Pacnio3naBath apuMeTH4ecKyto U FeOMETPHUUECKYIO TPOrPECCUU MPHU Pa3HbIX crioco0ax 3a1aHus

42 BBINONMHATE BBIYUCIEHHS ¢ UCIIONBb30BaHUEM (DOPMYI 7-TO WieHa apu(METHUECKOW U TeOMETPUIECKOM
' [IPOrPECcCUil, CyMMBI IIEPBBIX N WICHOB

4.3 N300paxath 4ieHbI MOCIEI0BATEIbHOCTH TOYKAMH Ha KOOPJMHATHOMN TJIOCKOCTH

44 Pemats 3amaun, cBsi3aHHBIE C YMCIOBBIMU MOCJIEIOBATENLHOCTSIMHM, B TOM YMCJIE 3a/la4ll U3 peajibHOU

KHU3HH (C UCTIOJB30BAHUEM KAJIBKYIATOPA, HU(POBBIX TEXHOIOTHN)




HHPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COIePKAHUS

1 Yucia v BBIYUCICHUS

11 JpoOu OOBIKHOBEHHBIE W JAECATHYHBIC, TEPEX0] OT OAHOH (opmbl 3ammcu npobeir k apyrou. Ilonsrue
’ palMoOHATIBLHOTO YKCIIA, 3alUCh, CPABHEHUE, YIIOPSIOUYUBAHUE PALIMOHATBHBIX YUCEI

12 ApudmeTrndeckre ASMCTBUS C palliOHAIBHBIMH YUCliaMu. Pelienue 3ai1ay U3 peanbHON MPAKTUKHU HA YacTH,
' Ha Ipoou

13 Crenens ¢ HATYypaIbHBIM MOKa3aTeIeM: onpeiesieHrne, mpeoOpa3oBaHnue BEIPAXKCHUI HA OCHOBE OIPEICIICHNUS,

3aMUCh OOJBIITUX YUCET

14 [TporieHThI, 3amuch MPOLEHTOB B BUAE ApPoOM W JpoOW B BUAE NPOIEHTOB. TpH OCHOBHBIE 3aqadyd Ha
) MPOLICHTHI, PEIICHUE 3a/1a4 U3 PEaTbHON MPAaKTUKU

1.5 [IpumeneHne MPU3HAKOB JACTUMOCTH, PA3JI0KEHNE HA MHOKHUTENIN HATypaJIbHbBIX YUCETT

1.6 PeanbHbIe 3aBHCUMOCTH, B TOM YHUCIIE TIpsiMasi 1 0OpaTHas MPOMOPIIMOHATBHOCTH
2 AnreGpanyeckue BbIpaXeHHs

2.1 [TepemenHbIe, UNCTOBOE 3HAUCHUE BRIPAKEHUS C TTIepeMeHHOM. J[omTyCTUMBbIC 3HAYCHUS TIEPEMEHHBIX

2.2 [IpencraBieHne 3aBUCUMOCTH MEXKy BETUUMHAMHU B BUJIe GopMyibl. Beraucienus no Gpopmymnam

2.3 [TpeobpazoBaHre OYKBEHHBIX BHIPAKEHUMN, TOXKIECTBEHHO PAaBHBIE BHIPAYKEHUS

2.4 CBoiicTBa CTENEHU C HATYPaJIbHBIM IMOKA3aTEIEM

2.5 OpxHouneHbl 1 MHOTO4IeHbl. CTeneHb MHOTOWIeHA. CII0KEeHNe, BBIUUTAHNE, YMHOKEHHE MHOTOYJIEHOB




@opMyJIbl COKpaIIEHHOTO YMHOKEHMSI: KBapaT CyMMBI U KBajapaT pasHocTu. PopMyiia pa3HOCTH KBaJpaTOB.

26 PazyioxxeHre MHOTO4JIEHOB Ha MHOKUTENH
3 VYpaBHeHus

3.1 YpaBHeHUe, KOpEHb YpaBHEHUS, TPaBUJIa IPeoOpa30BaHusl ypaBHEHUS, PABHOCHIIBHOCTh YPaBHEHUH

10 JluHeitHoe ypaBHEHHME C OJHOW MEPEMEHHOM, YMCIO KOpPHEW JMHEWHOrO0 ypaBHEHHMS, PEUICHHUE JIUHEUHBIX
' ypaBHEHUI

3.3 CocrapnieHre ypaBHEHUH IO YCIOBHIO 3a/1auu. PerieHue TeKCTOBBIX 3aa4 ¢ TOMOIIBIO YpaBHEHUM

34 JluneliHOE ypaBHEHHUE C IBYMs IIEPEMEHHBIMH U €T0 Irpaduk

35 Cucrema JByX JIMHEHHBIX ypaBHEHMH € JABYMS IIepeMEHHbIMU. PerleHue cucteM ypaBHEHHUH crocobom
' NOJCTaHOBKU. [IprMepsl perieHust TEKCTOBBIX 3a/1a4 C IIOMOUIbIO CUCTEM YpaBHEHHH
4 Koopaunats! u rpaduku. OyHkiun

4.1 Koopaunara Touku Ha npsMON

4.2 Hucnossle TPOMEKYTKH. PaccTossHME MEXy IByMsI TOYKaMH KOOPAMHATHOW MPSMON

43 [TpsamoyronbHas cuctema koopauHat, ocu Ox u Oy. AOcuycca M OpJIuMHATa TOYKM Ha KOOPAUHATHOU
' TJIOCKOCTH

4.4 [Tpumeps! rpaduxos, 3a1aHHbBIX GopMynaMu. UTeHne rpauKoB peanbHbIX 3aBUCUMOCTEM

4.5 [Tonsitue pynxmun. I'padux Gynkiuu. CoiicTBa pyHKIMN

4.6 Jluneitnas pynkuus, e€ rpapuk. I'papuk byHKIumn y = [X|

4.7 ['paduueckoe perieHne JIMHEHHbIX YPaBHEHUH U CUCTEM JIMHEHHBIX YpaBHEHHM

8 KJIACC




Kon

IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

1 Yucia u BBIYUCICHUS

11 KBagpatuelii kopenb u3 uucna. [lonarne o0 wuppaunoHambHOM uyHcne. JlecaTnynble NpUOIMKEHUSA
' MPPALIMOHAIBHBIX YHCEI

12 CBoiicTBa apu(pMETHYECKHX KBAaApAaTHBIX KOPHEH M MX MPUMEHEHHE K NpPeoOpa3oBaHUIO YHCIOBBIX
' BBIPAKEHUI U BBIYUCIEHUAM. J[€MICTBUTEIIbHBIE YHCIIA

1.3 CreneHs ¢ 1enbIM IoKaszareneM U e€ cBoiictsa. CTaHgapTHas 3allich 4ucia
2 AnrebpanuecKue BRIPAKCHUS

2.1 KBazpaTHblil TpEXUIICH, pa3I0KEHUE KBAAPATHOIO TPEXWICHA HA MHOXKHUTEIN

2.2 Anrebpanyeckast 1podb. OCHOBHOE CBOMCTBO aJIreOpanveckoi qpoou

2.3 CrnoxeHue, BBIYMTAaHUE, YMHOXKEHHE, JIeJIeHNe alNredpandeckux JIpooei

24 PannonanbHbIe BeIpakeHUs U MX IpeoOpa3oBaHue
3 YpaBHEHMS 1 HEPABEHCTBA

3.1 KBaapatHoe ypaBHeHue, popMyiia KopHel KBaJApaTHOTO ypaBHeHUs1. Teopema Buera

3.2 Penienne ypaBHeHUH, CBOIANIMXCS K TMHEWMHBIM M KBaJAPAaTHBIM

33 [Tpocreiimue ApoOHO-paliOHAIbHBIE YPaBHEHUS

34 ['paduueckas MHTEpIIpETALMs YPAaBHEHHUM C IBYMsI IEPEMEHHBIMH U CHCTEM JIMHEHHBIX YpaBHEHUN C JBYMs
' nepeMeHHbIMU. [IpuMepsb! pereHns CucTeM HEITMHENHBIX YPABHEHHUN € ABYMSI IEPEMEHHBIMU

3.5 Penrenne TeKCTOBBIX 3a/au alreOpandeckuM CriocoOoM

3.6 YuciioBbIE HEPABEHCTBA U UX CBOMCTBA

3.7 HepaBeHcTBO ¢ 01HOM NTEpEMEHHON

3.8 PaBHOCHMIIBHOCTH HEPABEHCTB

3.9 JIuHeiiHble HEpaBEHCTBA C OJJHON NTEPEMEHHON




3.10

CucreMbl JTUHEIHBIX HEPABEHCTB C OJIHON IEPEMEHHON

4 DyHKIUU
4.1 [Tonstue pynxun. O61acTh OnpeneneHuss 1 MHOXKECTBO 3HaueHUH QyHkimn. CriocoOb! 3a1anust GyHKIUI
4.2 I'padux dyakmuu. UreHue cBOMCTB pyHKIMH 10 €€ rpaduKy
4.3 [Tpumeps! rpaukoB PyHKIMNA, OTPAKAIOIINX peabHbIE MPOIECCHI
4.4 DYHKIMH, ONKUCHIBAIOLIUE NPSMYIO U 00paTHYIO MPONOPIHMOHAIbHBIE 3aBUCUMOCTH, UX rpapuku
4.5 OyHKIUU y =X y = x7
4.6 Oynkuu y = [x, y = |x]|
4.7 I'paduueckoe perieHne ypaBHEHUN U CUCTEM ypaBHEHUH
9 KUIIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
1 Yucna 1 BBIYUCICHUS
1.1 ParionanbHble yncia, nppalMoHaIbHBIE YHCIIa, KOHEUHbIE U OECKOHEUHBIE IECSTUYHbIE APOOU
MHOXeCcTBO JEHCTBUTENBHBIX YHUCEN, NEHCTBUTENIbHBIE YMCIAa KaK OCCKOHEUHbIE JecATHYHbIe ApoOu. B3ammuo
1.2 OJIHO3HAYHOE COOTBETCTBHE MEKIY MHOXXECTBOM JEHCTBUTENBHBIX YHMCEI M KOOPAMHATHON mpsmoil. CpaBHeHHE
JIeHCTBUTENBHBIX YUCET
1.3 Apudmerndeckue 1eUCTBUS C ACUCTBUTEIHLHBIMHI YHACIAMU
W3mepenusi, mpuOIMXKeHHs, OLEHKH. Pa3Mepbl OOBEKTOB OKpYKAIOIIETO MHpA, IMTEIBHOCTh IPOLIECCOB B
1.4 okpykatomieM mupe. [IpubmmkéHHoe 3HaueHNe BETMUNHBI, TOYHOCTh pubnmxkenus. Okpyrienue uucen. [Ipukuaka

Y OLICHKA PE3YJIbTATOB BBIYUCICHUN




YpaBHEHMs U HEPABEHCTBA

2.1 VYpaBHEeHUs ¢ OJHON TEPEMEHHOMN

2.2 JInneliHoe ypaBHeHue. PelieHne ypaBHeHUN, CBOAAIIMXCS K JIMHEWUHBIM

2.3 KBanpaTHoe ypaBHeHue. PenieHre ypaBHEHUN, CBOISIIIIMXCS K KBaIPATHBIM

54 bukBanpatHoe ypaBHeHue. [IpuMepnl pelIeHHs] ypaBHEHUN TpPETbeM M YETBEPTOM CTENEHEH pAa3JIOKEHUEM Ha
' MHOXHUTEIN

2.5 Pemenue 1poOHO-paliiOHaIbHBIX YPaBHEHUN

2.6 CucreMsl ypaBHEHUN

2.7 YpaBHeHUE ¢ ABYMS IEPEMEHHBIMHU | €0 Tpaduk

2.8 Penienne cuctem ByX JUHEHHBIX YPABHEHUH C ABYMs IEPEMEHHBIMU

2.9 Pemenne cucreM 1ByX YpaBHEHHM, OJHO U3 KOTOPBIX JIMHENHOE, a JPYrO€ — BTOPOH CTEIIEHU

2.10 I'padrueckast MHTEpIIpETAIs CUCTEMbI YPaBHEHHH € IByMsI IEpEeMEHHBIMU

2.11 Pemienne TeKCTOBBIX 3a/1a4 alreOpandecKuM CriocoOoM

2.12 YucIioBbIE HEPABEHCTBA U UX CBOMCTBA

2.13 PemieHne nuHENHBIX HEPABEHCTB C OAHOW IIEPEMEHHON

2.14 Pemenue cucteM JTMHENHBIX HEPABEHCTB C OAHOW IIEPEMEHHON

2.15 KBagparHble HEpaBEeHCTBA

2.16 I'paduueckast UHTEpPIIpETAIs] HEPABEHCTB M CUCTEM HEPaBEHCTB C JIBYMsI IEPEMEHHBIMU
3 DyHKIMH

31 KBanparuunas ¢ynkuus, e€ rpadgux u cBoiictBa. [lapabona, KoopauHATHl BEPIIMHBI 1Mapaboibl, OCh CUMMETPUU

napaboJIb
3.2 I'paduxu QyHxmit y=kx, y=kx+b 1 UX CBOHCTBa




33 I'paduxu QyHKImit y=k/x, y = x° 1 NX CBOWCTBA

34 I'padpuku hyHKIMI , 1 UX CBOMCTBA
4 UmncaoBble OCIEI0BATEIBHOCTH

41 Omnpenenenue U crocoObl 3aJaHKsl YUCIOBBIX MOCIEI0BATENbHOCTEN. 3aJaHNe M1OCIIEeA0BATEIbHOCTH PEKYPPEHTHOM
' dbopmyroii u popmyIoi n-ro diaeHa

4.2 Apudmernuaeckas nporpeccusi. DopmyIsl #-T0 WieHa apuPMETHIECKON POTPECCHH, CYMMBI IEPBHIX 71 YICHOB

4.3 ['eomerpuueckast mporpeccus. @OpMyIIbl 7-TO WieHa TeOMETPUIECKOM MPOrPECCHU, CYMMBI TIEPBBIX /1 YWICHOB

44 N300pakeHre 4aeHOB apu(METHUYECKONH M I'€OMETPHUUECKOW NpPOrpeccuil TOUKaMu Ha KOOPJIMHATHOM IIOCKOCTH.
' JIuHeNHBIN 1 SKCIOHEHIMAIBHBIN pOCT

4.5 C10KHbI€ NPOLIEHTHI




ITPOBEPAEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUA K PE3YJIBTATAM OCBOEHMUAA
OCHOBHOM OBPA3OBATEJIbHOM IMPOT'PAMMbBI OCHOBHOI'O OBIIET'O OBPA3OBAHUA

Konx nposepsiemoro
TpeOoOBaHuUs

IIpoBepsiemble TpeGOBaHUSI K NPEAMETHBIM Pe3y/1bTaTaM OCBOECHHSI OCHOBHOI 00pa3oBaTe/IbHOI
NPOrpaMMbl OCHOBHOI0 00111ero o0pa3oBanust Ha ocHoBe PI'OC

YMeHue onepupoBaTh MOHATHIMHU: MHOKECTBO, ITIOAMHOKECTBO, ONEPALIMM HAJl MHOXKECTBAMU; YMEHUE
OIepUpOBaTh MOHATHAMU: Tpad, CBA3HBIA rpad, IepeBo, LUK, IPUMEHATh UX NpPHU PEUICHUM 3a/ay;
YMEHME HCII0NIb30BaTh IpapuuecKoe MPEACTaBICHUE MHOXKECTB JJIi ONMCAHMS pealbHBIX IPOLECCOB U
SIBJICHUI, TIPU PEIICHUH 33724 U3 APYTHX YIEOHBIX MPEIMETOB

YMeHue OIICpHUPOBATh IMOHATHAMU: OIPCACIICHUC, AaAKCHOMa, TCEOpPEMa, [H0Ka3aTCJIbCTBO;, YMCHUC
pacrnio3dHaBaTb UCTUHHBIC W JIOKHBIC BLICKA3bIBAHUA, IIPUBOAUTL NPUMEPBI U KOHTPHUPHUMEPBI, CTPOUTH
BBICKA3bIBAHUA U OTPULIAHUSA BBICKa3bIBAaHUM

YMeHHe onepupoBarh IMOHATHSAMH: HATypaJbHOE YHUCJIO, IIPOCTOE M COCTAaBHOE YHUCIO, JEIUMOCTb
HATypaJIbHBIX YHUCEJ, NPU3HAKU JAETUMOCTH, II€JI0€ YHUCIIO0, MOIYJb 4YHCia, OOBIKHOBEHHas IpoOb U
JecsITUYHAas JpoOb, CTaHAAPTHBIA BHUJA YHCIA, PALUOHAIBHOE YHCIO, HPpAlMOHAIBHOE YHCIIO,
apu@MeTHuyecKuii KBaJApaTHBIA KOpPEHb; YMEHME BBINOJHATH JIEUCTBUS C YUCIAMH, CpPaBHUBATh U
YHOpAIOYMBATh YMCIIA, MPEACTABIATh YMCIIA Ha KOOPAWHATHOW IPSMOM, OKPYIVIATh YMCIIA; YMEHHE

ACJIaTh NPUKHUIKY U OLICHKY pE3yJibTaTa BEIUMCIIEHHUH

YMenue OIICpHUPOBATH IOHATHAMHU: CTCIICHB C ILCJIBIM I10KA3aTCJICM, apI/I(I)MeTI/I‘{eCKI/Iﬁ KBaIlpaTHBIﬁ
KOpCHb, MHOT'OYJICH, anre6panqec1<a;1 ,Z[p06b, TOXIECTBO, 3HAKOMCTBO C KOPHEM HaTypaHBHOﬁ CTCIICHU
OoubIIe CAWHUIBI;, YMCHHC BbIIIOJHATDH paC‘-IéTBI Io (I)OpMyJ'IaM, HpCO6p330BaHI/I$I OCJIbIX, ,Z[pO6H0—
panrOHAJIbHBIX BLIpa)I(CHHf/'I n BBIpa)KCHI/Iﬁ C KOPpHAMH, PaA3JIOKCHUC MHOT'OYJICHA HA MHOXKUTCIIN, B TOM
YHUCJIC C UCITIOJIb30BAHUECM (I)OpMyJ'I PAa3HOCTHU KBAAPATOB U KBaJIpaTa CyMMBI U Pa3HOCTHU

YMeHHe OnepupoBaTh MOHATUSMU: YUCIOBOE PABEHCTBO, YPABHEHUE C OJAHOM NEPEMEHHOM, YUCIIOBOE




HEPaBEHCTBO, HEPABEHCTBO C IIEPEMEHHOM; YMEHHE pEIIaTh JIMHEHHBbIE M KBAJpaTHbIC YpAaBHEHUS,
IpOoOHO-pallMOHATIbHBIE ypPaBHEHHUS C OJHOW IEPEeMEHHOH, CHCTEMBI JBYX JMHEHHBIX YpaBHEHHIA,
JMHENHbIE HEPABEHCTBA M MX CUCTEMBbI, KBaJpaTHbIE U JAPOOHO-pallMOHAIbHBIE HEPABEHCTBA C OJIHOM
IIEPEMEHHOM, B TOM YUCIIE IIPU PEIICHUH 3a4a4d U3 JPYrux IPEeIMETOB U IPAKTUYECKHUX 3a]ay; YMECHUE
UCITIOJIb30BAaTh KOOPAMHATHYIO TIPSAMYI0 M KOOPAMHATHYIO IUIOCKOCTH Ui W300pakeHUs pelIeHUi

YpaBHEHUH, HEPABEHCTB U CUCTEM

YMenue omnepupoBaTh MNOHATUAMU: (GyHKIUSA, rpaduk GYyHKIUM, HYIHd (QYHKIAHA, TPOMEKYTKU
3HAKOIOCTOSIHCTBA, MPOMEXKYTKH BO3pacTaHus, yObIBaHUS, HauOoOJbllIee U HAMMEHbIIEe 3HAYCHUS
GyHKIIMY; yMEHHE OIEepUPOBATh MOHATUSMU: MpsMas MPOMOPIHOHATBHOCTh, JUHEHHAs (QYyHKIUS,
KBajpaTuuHas (yHKIUS, oOpaTHas MPONOPLUUOHAIBLHOCTh, Mapabona, runepbona; yMeHHE CTPOUTH
rpaduxu GyHKIUHN, UCTIONB30BaTh TpaduKU JIJIs ONPEAETICHUS CBOMCTB MPOIECCOB U 3aBUCUMOCTEH, JITIst
pelleHus 3a1a4 U3 IPYruX y4eOHBIX MPEIMETOB M PEalIbHOM KHM3HH, YMEHHE BBIpa)kaTh (opMylaMu
3aBUCHUMOCTHU MEXKY BETUYMHAMHU

YMeHue onepupoBaTh MOHSATHSMH: IIOCJIENOBATEIbHOCTh, apudMeTndeckass M TeoMeTpuyecKas
IPOrPECCUH; YMEHNE UCIIOJIB30BaTh CBOMCTBA MOCIIEI0BATEIbHOCTEH, (DOPMYIIBI CyMMBI M OOILIETO YIeHa
IIpU PEIICHUH 3aa4, B TOM YHCJIe 3a7a4d U3 JPYTuX y4eOHbIX MTPEIMETOB U pealIbHOM JKU3HU

YMeHue periath 3aaui pa3HbIX THIOB (B TOM YMCIE HA MPOIEHTHI, JOJIU M YacTH, ABM)KEHUE, padoTy,
[IEHy TOBapOB M CTOMMOCTb MOKYIMOK W YCIYT, HAJIOTH, 33Ja4d W3 OONACTH YIpaBIIEHUS JUYHBIMU U
CeMeHbIMU (PUHAHCAMHU); YMEHHE COCTaBISITh BBIPAKEHUS, YpaBHEHHUsS, HEPABEHCTBA M CHUCTEMBI TIO
YCIIOBHUIO 3a/la4yM, MCCIEJ0BaTh MOJNYYEHHOE PEIICHHE U OICHUBATh MPABIONOAOOHOCTH IMOJYUYEHHBIX
pe3ynbTaTOB

YMeHue omnepupoBaTh TMOHATUSAMHU: (QUTypa, TOYKa, OTPE3OK, MpsiMas, Jiyd, JIOMaHas, Yrodi,
MHOTOYTOJIbHUK, TPEYroJbHUK, PaBHOOEIPEHHBI U PAaBHOCTOPOHHHUM TPEYTOJbHUKH, MPSMOYTOIbHBIN
TPEYroJbHUK, MeJraHa, OMCCEKTpHCa M BBICOTA TPEYroJIbHUKA, YETBIPEXYTONbHUK, MapauieIorpaMM,
poMO, MpPSIMOYrOJIbHMK, KBaJApaT, Tpameluus; OKPYKHOCTb, KpyI, KacaTelbHas; 3HAKOMCTBO C




MPOCTPAHCTBEHHBIMH (PUTypamMu; yMEHHE peliarh 3a/Ja4d, B TOM YHUCJIC W3 MOBCEJIHECBHOW >KM3HH, Ha

HAXO0KJICHUE TeOMETPUUYECKHIX BEJIMYHMH C IPUMEHEHHUEM U3YUYEHHBIX CBOMCTB (UTYp U (PaKTOB

10

YMeHue ornepupoBaTh MOHATHUSIMU: PABEHCTBO (QUIYp, PAaBEHCTBO TPEYrOJIbHUKOB; MapauIeNbHOCTb U
NEPIEeHIUKYIAPHOCTh MPSAMBIX, YIOJd MEXIYy MpSAMbIMU, TMEPHEHAUKYISAP, HAKIOHHAs, HPOEKLHs,
nonobue ¢uryp, mogoOHBIE TPEYroJbHUKU, CUMMETPHUS OTHOCUTEIIBHO TOYKHM U TNPSAMOHM; yMEHHE
pacro3HaBaTh PaBEHCTBO, CUMMETPHUIO M MOA00MEe (QUryp, HmapauiedbHOCTh W MEPIEeHIUKYISIPHOCTH
IPSIMBIX B OKPY>KAIOIIEM MHUPE

11

YMeHue onepupoBaTh NOHATUSAMU: JJIUHA, PACCTOSIHME, Yroi (BeJIMYMHA yria, CUHYC M KOCHUHYC yIja
TPEYroJbHUKA), TUIOIIAAb; YMEHUE OICHUBATH Pa3Mephl MPEAMETOB U 00BEKTOB B OKPYKAIOIIEM MHpE;
YMEHHME MNPUMEHATh (OpMyJIbI HEpUMETpa M IUIOIIAJM MHOTOYIOJbHHKOB, JJUHBI OKPYXHOCTU U
IIoLIaiu Kpyra, o0bemMa npsiMOyTroJIbHOTO MapajlieleNnuIea; yMEHUEe IPUMEHTh IPU3HAKU PAaBEHCTBA
TPEYrOJIbHUKOB, TEOPEMY O CyMME YIJIOB TpeyrojpHuKa, Teopemy lludaropa, TpuroHomerpuyeckue

COOTHOIIEHUS JIJIsl BBIYUCIECHUS JJIMH, PACCTOSIHUH, TJIOIIAAeH

12

YMmenue u3o0paxarh IUIOCKHE (QUIYypbl U MX KOMOHMHALMHU, MPOCTPAHCTBEHHBbIE (DUTYPBI OT PYKH, C
MIOMOUIBI0 YEPTEKHBIX MHCTPYMEHTOB M IEKTPOHHBIX CPEACTB IO TEKCTOBOMY HJIM CHUMBOJIBHOMY
OINMCAHUIO

13

YMmenune OIICPHUPOBATH MOHATUAMU: NPAMOYIOJIbHAA CUCTEMA KOOPAWHAT, KOOPAWHATHEI TOYKH, BCKTOP,
CymMMa BEKTOPOB, MNPOU3ZBCACHHWEC BCKTOpa Ha 4YHUCIIO, CKAJIApPHOC IMPOM3BCACHUC BCKTOPOB;, YMCHHC
HCII0JIB30BAaTh BEKTOPBI U KOOPAWHATHI JJIA NPEACTABICHUSA JAaHHBIX W PCHICHUA 3ada4, B TOM YHCJIC U3

JIPYTUX y4eOHBIX MPEIMETOB U pPEaIbHOM JKU3HU

14

YMeHue omnepupoBaTh MOHSTHUSAMU: CTOJIOMKOBBIE U KpPYTrOBbl€ JUarpaMMbl, TaOJIMIbI, CpeaHee
apudmeTrnyeckoe, MeiaHa, HauboJblllee U HAaMMEHbIIee 3HaYeHUsI, pa3Max YUCJIOBOTro Habopa; yMeHue
U3BJIEKAaTh, UHTEPIPETUPOBATh U MPeoOpa30oBbIBaTh MHPOPMAIUIO, MIPEICTABICHHYIO B TaOIUIaX U Ha
JarpaMmax, OTpaXkarollyl0 CBOMCTBA M XAPAaKTEPHUCTHKU PEaJIbHBIX NPOLECCOB M SIBICHHUN; yMEHUE
pacno3HaBaTh N3MEHUYMBBIE BETMUYUHBI B OKPYKAIOIIEM MUPE




15

YMeHue onepupoBaTh IMOHATHSMM: CIIyYalHBIM ONBIT (CIy4alHBI 3KCHEPUMEHT), 3JEMEHTAPHOE
coOBbITHE (PJIEMEHTApPHBIA MCXOJ) CIYYailHOTO OINBITA, CIYYailHOE COOBITHE, BEPOSITHOCTH COOBITHS;
YMEHHUE HaXOIHUTh BEPOSTHOCTU CIyYaHBIX COOBITHI B ONBITaX C PAaBHOBO3MOXKHBIMHU 3JI€MEHTAPHBIMU
COOBITUSIMHM;, YMEHHE pelaTh 3aJadyd METOJIOM OpPraHM30BAaHHOTO Tepedopa M C HCIHOJIb30BAHUEM
npaBuiIa YMHOXCHHUS; YMEHHE OLICHUBATh BEPOATHOCTH PEATBbHBIX COOBITUN U SIBIICHHI, TOHUMATh POJIb
NPaKTUYECKH JOCTOBEPHBIX U MAJIOBEPOSTHBIX COOBITHI B OKPYKAIOIIEM MHUPE U B )KU3HH; 3HAKOMCTBO C
MOHATHEM HE3aBHCHUMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJIBIIMX YHCENl U €r0 POJBI0 B MAaCCOBBIX

SIBJICHUAX

16

YMeHue BbIOHMpaTh MOAXOAIIMN HM3YyYEHHBIM METOJ Ui pelleHHs 3aJadyd, MPUBOAUTH IMPUMEPbI
MaTEMaTUYECKUX 3aKOHOMEPHOCTEM B MPUPOAE M JKU3HHU, PACIO3HABaTh IPOSBIICHUE 3aKOHOB
MaTEMaTUKH B HCKYCCTBE, OIMCBHIBaTh OTIEJIbHBIE BBIIAIOIIMECS PE3YJIbTaThl, IMOJYYEHHBIE B XOJIE
pa3sBUTHs MAaTEMAaTHKU KaK HAyKH, IPUBOIUTH NMPUMEPbI MaTEMaTHYECKUX OTKPBITMH M MX aBTOPOB B
OTEYECTBEHHOW ¥ BCEMUPHOU UCTOPUHU




HHEPEYEHD 3JIEMEHTOB COILEPKAHUS, IIPOBEPAEMBIX HA OI'D ITO MATEMATHUKE

Kon IIpoBepsieMblii 31eMeHT cOAepPKAHUA

1 Uucna 1 BIYUCIICHUS

1.1 Hatypanbnble u nensie yncina. [Ipu3Haku 1e1MMOCTH LEIBbIX YHACE

1.2 OOBIKHOBEHHBIC U JIECITUYHBIE IPOOH, TIPOLIEHTHI, 0ECKOHEYHBIE TEPHOANICCKHIE APOOH

1.3 PanmonanbHele yncia. ApupmMeTnyeckue onepanuy ¢ paloHaIbHBIMU YUCIaMU

1.4 JlelicTBUTENbHBIE YUCIIa. APH(PMETHIECKHE ONIEPALIUH C ACHCTBUTEILHBIMHU YUCIAMH

1.5 [TpubnuxEHHbBIE BEIUMCIICHUS, TPABUIIA OKPYTIICHUS, IPUKUKA U OLIEHKA Pe3yJIbTaTa BHIYMCICHUIN
2 Anrebpanyeckue BbIpaXKEHUS

2.1 BykBeHHble BbIpakeHUs (BbIPaXKEHUS C IEPEMEHHBIMU )

2.2 Crenens ¢ nenslM nokasareneM. CTeneHb ¢ palmoOHAIBHBIM IT0Ka3arenaeM. CBOMCTBa CTENEHU

23 MHorousneHsl

24 Anrebpanueckas JpoOb

2.5 ApudmeTnueckuil KOpeHb HaTypalbHOU cTeneHu. JlelicTBrs ¢ apuMeTnyecKuMU KOPHIMU HAaTypaJIbHOM CTETIeHU
3 VYpaBHEHMSI U HEPABEHCTBA

3.1 Lenble u poOGHO-panioHanbHble ypaBHEHUS. CUCTEMBI M COBOKYITHOCTH YpaBHEHUI

3.2 Lenbie u 1poOHO-paOHAIbHBIE HepaBeHCTBA. CUCTEMBI U COBOKYITHOCTH HEPaBEHCTB

3.3 Pemenne TeKCTOBBIX 3a/1a4
4 YucnoBsle OCIEN0BATEIBHOCTH




4.1

ITocnegoBaTenbsHOCTH, CIIOCOOBI 3a0aHUs II0CIIEN0BATEIHHOCTEN

4.2 Apudmernueckas u reomeTpuueckas nporpeccuu. @opmyia CI0KHBIX IPOLEHTOB

5 OyHKIMH

OyHK1UA, cnocoObl 3amanus (GyHknuu. ['paduk dyakuum. OOMacTh ompeneracHUss W MHOXECTBO 3HAYCHHI
5.1. ¢bynkunu. Hymn ¢pyaxnum. IIpomexyTku 3HaKornoctostHeTBa. [IpoMexXyTKH MOHOTOHHOCTH (DYHKIIMHU. MaKCUMYyMBI
1 MUHUMYMBI QyHKIM. Hanbosnbliee n HanMeHblee 3HaYeHUe QYyHKIMU Ha IPOMEXKYTKE

6 Koopaunats! Ha IpsMO U INIOCKOCTH
6.1 Koopaunarnas npsimas
6.2 JlekapTOBbI KOOPAMHATHI Ha MJIOCKOCTH

7 I'eomerpus
7.1 I'eomerpuueckue GUrypsl 1 UX cBOiCTBa
7.2 TpeyronbHuk
7.3 MHOroyronbHuKu
7.4 OKpy>KHOCTb U KpyT
7.5 W3MepeHune reoMeTpudeckix BEJIMYUH
7.6 BexTopsl Ha TIOCKOCTH

8 BeposiTHOCTB M cTaTUCTHKA
8.1 OnuncarenpHas CTaTUCTUKA
8.2 BepositHOCTB
8.3 Kombunatopuka
8.4 MHuosxecTBa




8.5

I'pads
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