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MNOACHUTEJIBHASA 3AIINCKA

Anrebpa sBISeTCS OJHMM U3 OIOPHBIX KYpPCOB OCHOBHOIO OOIIEro
o0Opa3oBaHus: OHa 0OecreurnBaeT U3yuyeHue IPYrux JUCLHUIUIMH, KaK €CTECTBEHHO-
HAYYHOTO, TaK ¥ TYMaHUTAPHOTO IIMKIOB, €€ OCBOGHHUE HEOOXOAMMO JUIS
IPOIOJDKEHHS 00pa30BaHMs M B TIOBCEIHEBHOM X13HH. Pa3Butre y o0ydaromuxcs
HAYYHBIX NPEACTABICHUA O TMPOMCXOXKACHUU M CYHUIHOCTH anreOpanmyecKux
a0cTpakuuii, cnoco0e OTpakeHUsI MaTEeMAaTUYECKON HAYKOH SIBJICHUI U MPOLIECCOB
B IpHpOJIe W OOILIeCTBE, POJIM MaTeMaTHYECKOTO MOJEIMPOBAHUS B HAyYHOM
MIO3HAHWU U B MIPAKTHUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOT'O MUPOBO33PECHHUS
Y KQ4eCTB MBIIIICHHUS, HEOOXOIUMBIX JUIS aIallTallid B COBPEMEHHOM LU(POBOM
obmectBe. M3ydenue anreOpbl oOecneumBaeT pa3BUTHE yMEHHUS HAOIIONATh,
CpaBHUBATh, HAaXOIUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHUYHOCTH MBILIUICHUS,
CIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOHM JCHCTBUS W BBIBOJBI,
dopmynupoBath yTBep)kaeHU. OcBOEHUE Kypca aaredpbl o0ecneunBaeT pa3BUTHe
JIOTHYECKOTO MBIIUICHUSI OOYYaIOIMXCSA: OHU HWCIONB3YIOT JIeAyKTUBHBIC U
MHIYKTUBHBIE PACCYXACHUS, 0000IIEHNEe U KOHKPETH3AIHI0, abCTparupoBaHue u
ananoruto. OOyueHuwe  anreOpe  NpeAronaraeT  3HAYUTEIBHBIH  00BEM
CaMOCTOSATEJIbHOM  JIESITEIbHOCTH  OOYYaIOUIMXCS, IO03TOMY CAaMOCTOSITENIbHOE
peleHue 3aa4 SBISETCS peaan3alueil 1esTeNbHOCTHOTO MPUHIIUIA 00yUYEeHHUS.

B crpykrype mnporpamMmbl ydeOHOTO Kypca «Anredpa» Ui OCHOBHOTO
o0rmiero o0Opa3oBaHUsi OCHOBHOE MECTO 3aHMMAIOT COJEPKATEIbHO-METOINYECKHE
nuHUK: «Yucaa U BRIYUCIEHUS», «Alredpandeckre BhIpaKEHUs», «YPaBHEHUS U
HepaBeHCTBa», «DyHkuum». Kaxkmas W3 3TUX COAEPKATEIbHO-METOIUIECKUX
JMHUN pa3BUBACTCS Ha MPOTSHKEHUU TPEX JIET U3YyUCHHS Kypca, B3aMMOICUCTBYS C
ApYyTUMHU €ro JuHusAMH. B Xoze wu3ydeHuss ydeOHOro Kypca OOydaromumcs
HOPUXOAUTCS JOTMYECKH PACCYXkIaTh, HCIOJB30BaTh TEOPETUKO-MHOKECTBEHHBIH
s3pIK. B CBSI3M ¢ ATHM B mporpammy ydeOHOTO Kypca «Anredpa» BKIIOYCHBI
HEKOTOpPhIE€ OCHOBBI JIOTWKH, TIPEACTABICHHBIE BO BCEX OCHOBHBIX pasJelax
MaTeMaTH4eCKOro 00pa3oBaHMs U CHOCOOCTBYIOLIME OBJIAJCHUIO 00Yy4arOLMMUCA
OCHOB  YHHBEPCAJbHOIO  MaTemaTtudyeckoro s3bika. CopepikaTelbHOW U
CTPYKTYPHOI 0COOEHHOCTBIO yueOHOro Kypca «AunreOpa» SBISETCS €ro
WHTETPUPOBAHHBIN XapaKTep.

Conmepxanvie JuHUU «YucClia W BBIYUCICHUS» CIYXKUT OCHOBOW JIJIst
JanbHEHIIero U3y4eHus MaTeMaTHKH, CIOCOOCTBYET Pa3BUTUIO Y OOYyYaroIIUXCs
JIOTMYECKOTO MBIIUICHHS, (POPMUPOBAHUIO YMEHUS MOJIB30BaThCs AITOPUTMAMHU, a
TaKXke MPUOOPETEHUIO MPAKTUYECKIX HABBIKOB, HEOOXOIMMBIX ISl TOBCEAHEBHOI
KU3HU. Pa3BuTHE NMOHATHA O YMCIIE HAa ypPOBHE OCHOBHOTO 0O0IEro oO0pa3oBaHUs
CBSI3aHO C PAlMOHAIBHBIMU M HPPAUOHATBHBIMH YHCIAMH, (HOPMUPOBAHUEM



NPEACTABICHUA O JEHCTBUTEIBHOM 4YHCIE. 3aBEPUIEHUE OCBOEHHS YHUCIOBOM
JIMHUY OTHECEHO K CpeaHeMy 001IeMy 00pa3oBaHHIO.

Copeprkanue AByX anreOpandecKux JIMHAN — « ATeOpandecKue BBIPAKEHUSD)
U «YpaBHEHMsI U HEPABEHCTBa» CIIOCOOCTBYET (POPMHUPOBAHUIO Y OOydaroluxcs
MaTeEMaTHYECKOIo ammnapara, HeoOXOJUMOro MJjisi PElIeHUs 3ajJad MaTeMAaTHUKH,
CMEXHBIX TPEAMETOB U MPaKTUKO-OPUEHTUPOBAHHBIX 3anad. Ha ypoBHe
OCHOBHOTO 0011ero o0pa3oBaHus Yy4eOHBI MaTepHal TPYNIHPYETCS BOKPYT
palMOHaIbHBIX BBIpaKEHUH. AnreOpa JEMOHCTPUPYET 3HAUEHUE MAaTEMATHUKU Kak
A3bIKa JUISl TIOCTPOEHUS MaTeMAaTUYECKUX MOJENEH, OINMCAaHUS MPOLECCOB U
SBJIEHUN peagbHOro Mupa. B 3agaum oOydeHust anreOpe BXOAAT Takxke
JalbHEWIee pa3BUTHE ANTOPUTMHYECKOTO MBIIUICHUS, HEOOXOIMMOro, B
YaCTHOCTH, JMJI1 OCBOEHHUS Kypca HH(OPMATUKH, U OBJAJCHUE HAaBBIKAMU
JNEeNYKTUBHBIX paccyxaeHuil. [IpeoOpa3zoBaHre cCUMBOJBHBIX (POPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaKEHUs, CHOCOOHOCTEN K MAaTEMAaTUYECKOMY TBOPUYECTBY.

Conepxxanue (pyHKIIMOHATBHO-TPA(UIECKON JIMHUU HALIEJICHO Ha MOJIy4YeHHE
oOy4aromuMucs 3HaHUM 0 (PyHKUIMAX Kak BaKHEWIIEH MaTeMaTH4eCKONW MOJeNu
JUISL OTIMCAHUS M UCCIIEOBAHMs Pa3HOOOPa3HBIX MPOIECCOB U SBJICHUN B MPHUPOJIE
u oduectBe. M3yueHue marepuana CHocOOCTBYET Pa3BUTHIO Y OO0ydaromuxcs
YMEHHMSI UCNOJIb30BaTh Pa3JINYHbIC BHIPA3UTEIbHBIE CPEACTBA SI3bIKA MATEMATUKH —
CJIOBECHBIE, CHMBOJIMYECKHE, TpaduyecKkue, BHOCUT BKIaJ B (OPMUPOBAHHE
IPECTaBICHUNA O POJIM MATEMATUKH B PA3BUTUU LIUBUIN3ALUHU U KYJIbTYPBI.

CornacHo yueOHOMy IIaHy B 7-9 Kkjaccax u3ydaercs Y4yeOHBIH Kypc
«Anrebdpa», KOTOPbIH BKIIOYAET CIEAYIOLIME OCHOBHBIE Pa3felibl COAECpPKAHUS:
«Yucna W BBIUMCIEHUA», «ANreOpanyeckue BbIPAXKEHUS», «YPaBHEHUS U
HEPaBEHCTBa», « DYHKIIUI.

Ha u3yuenue yueOHoro xypca «Anreépa» orsoautcs 306 gacos: B 7 Kiacce
— 102 4aca (3 ygaca B Henento), B 8 kinacce — 102 gaca (3 yaca B Heneno), B 9
kiacce — 102 yaca (3 yaca B HeIeII0).



COJEPXKXAHME OBYUEHUA
7 KIIACC

Yucaa v BIYMCICHUSA

Jpo6u OOBIKHOBEHHBIE W JECSATHYHbBIC, MEPEXO] OT OJHON (HOpMBI 3amucu
npobeit k gpyroi. IloHsTHe palMOHAIBLHOTO 4YHUCHA, 3alliCh, CpPaBHEHHE,
yHOpSAIOYMBAHUE  pAlMOHAIBHBIX uucel. ApudmeTndeckue JEUCTBUS C
palrOHAIBHBIMUA YKCIIaMH. Pelenue 3axad u3 peaJlbHOW NPAKTUKW HA 4acTH, Ha
poowu.

CreneHb C HaTypaJlbHBIM T[IOKa3aTeJeM: OIpejesieHue, MpeoOpa3oBaHue
BBIPKEHUI HA OCHOBE OIpE/IeNICHHUs, 3auch 00apIMX uncel. [IporeHTsl, 3anuch
IPOLIEHTOB B BHUJE ApoOH U ApoOH B BHUJAE MPOLEHTOB. TpH OCHOBHBIC 33Ja4yH Ha
IIPOLIEHTHI, PEIICHHE 33724 U3 PEaJIbHON ITPAKTUKH.

[IpumMeHeHne TPU3HAKOB  JEIMMOCTH, pA3JI0OKEHUE Ha  MHOXKHUTEIH
HaTypaJIbHBIX YUCETL.

PeanpHble  3aBUCMMOCTHM, B TOM 4HClIe TpsiMas W oOpaTHas
IPONOPLUHUOHAIBHOCTH.

Asre0panyecKue BbIPaKeHUs

[IepemMeHHBIE, YNCTOBOE 3HAYCHHUE BBIPAKEHUS C EPEMEHHOM. JlomycTUMbIe
3Ha4YE€HUs NepeMeHHbIX. [IpeacTaBneHrne 3aBUCUMOCTH MEXAY BETUYMHAMU B BUJIE
dbopmybl. Beruucnenus no popmynam. [IpeodpazoBanue OyKBEHHBIX BhIPAXKEHUH,
TOKJECTBEHHO paBHbIE BBIPAKEHUS, TMpaBUiia NpeodOpa3oBaHUS CyMM U
IPOM3BEICHUH, MPaBUjIa PACKPBITUSL CKOOOK U IPUBEICHUS TTOIOOHBIX CIaraeMbiX.

CBOIICTBA CTENEHU C HATYPAIbHBIM MOKA3aTENIEM.

OpHowieHsl U MHOTOWIEHbI. CteneHp MHOrowieHa. CioKeHue, BbIYUTAaHUE,
YMHOXEHHE MHOTOWICHOB. MDOpMysbl COKpPAIEHHOIO YMHOXKEHHMS: KBaApar
CyMMBl M KBagpaT pasHoctu. Popmysia pa3sHOCTM KBaAparoB. Pazmoxenue
MHOTI'OYJIEHOB Ha MHOKHUTEIIH.

YpaBHeHUs U HEPABEHCTBA

VYpaBHeHUe, KOpEHb YpaBHEHMs, MpaBuia MpeoOpa3oBaHUsS YpaBHEHUS,
PaBHOCUJIBHOCTh YPABHEHUU.

JluHeniHOEe ypaBHEHHE C OJHOW NEPEMEHHOM, YHCIIO KOPHEW JIMHEWHOTO
YPaBHEHMS, pELICHHE JIMHEUHBIX ypaBHEHHI. COCTaBJIEHHE YpaBHEHUH IIO
YCJIOBHIO 3a7jauu. PenieHne TeKCTOBBIX 3a/1a4 C IOMOIIbIO YPaBHEHUIA.

JIuneliHoe ypaBHEHUE C IBYMsI IEpEeMEHHbIMU U ero rpaduk. Cucrema AByX
JMHEWHBIX YPAaBHEHHMM C JBYMs IE€PEMEHHBIMH. PenieHue cucreM ypaBHEHHMU
crnocoboM moACcTaHOBKH. [IpuMepsl pelieHusi TEKCTOBBIX 3ajad C IOMOIIBIO
CHUCTEM YpPaBHEHUM.

DyHKIMHA



Koopaunara Touku Ha npsMoun. Uucnosbie MpoMexyTKH. PaccTossaue Mexay
JIBYMsI TOUKaMU KOOPAMHATHOM IIPSMOM.

[TpsimoyronbHas cucrema koopauHat, ocu Ox u Oy. Abcrucca U opAuHaTa
TOYKH Ha KOOPJIMHATHOM III0cKOCTH. [IpuMepsl rpadukoB, 3a1aHHbIX (HOPMYIAMHU.
Urenue rpadukoB peanbHbIX 3aBucuMocTed. Ilonstue ¢ynkuuu. [paduk
¢ynkun. CoiictBa ¢pyukiuil. Jluneitnas pyukmus, e€ rpadux. I'paduk Gpynkuun
y = [x|. I'paduueckoe perieHne NTMHEWHBIX ypaBHEHWHW U CHCTEM JIMHEMHBIX
YPaBHECHUU.

8 KUIACC

Yucna v BIYMCICHUSA

KBanmparubiii kopeHb u3 uucia. [lositue 00 uUpPpaMOHATBLHOM YHUCIIE.
JlecsTuunble TPUOIIKEHUST HppAlMOHANTBHBIX yrcen. CBolicTBa apuMeTHIeCcKuX
KBa/IPAaTHBIX KOPHEW U X MPUMEHEHHE K MPe0oOpPa30BAHUIO YMCIOBBIX BhIPAKEHUN
Y BBIYUCJIEHUSAM. J[efiCTBUTENbHBIC YUCTIA.

Crenens ¢ HenpIM oKas3aTeneM U e€ ceorictBa. CTaHIapTHAS 3alKMCh YKUCIIA.

Anrebpandeckue BhIpaKCHUSIAJTre0pandecKkue BhIPaKeHus!

KBagpaTHbeii  TpEXuieH, pas3ioKEHUE KBAJAPATHOIO  TpEXwWwieHa Ha
MHOKHTEJIH.

Anrebpanueckass apoOb. OCHOBHOE CBOMCTBO aireOpandeckoi apoOwu.
CnoxxeHue, BbIYMTAHHE, YMHOXXEHHE, JCJIeHHE ajreOpauvyeckux JpoOe.
PanronanbHbIie BhIpaXKEHUS U UX IPE0Opa3OBAHME.

VYpaBHEHUS U HEpPABEHCTBAY pABHEHUSI M1 HEPABEHCTBA

KBagpatHoe ypaBHeHue, Qopmyna KOpHEW KBaJpaTHOTO YpaBHEHUS.
Teopema Buera. Pelienue ypaBHEHHM, CBOIAIIMXCS K JIMHEWHBIM M KBaJIPATHBIM.
[Ipocreiime npoOHO-palOHAIBHBIE YPABHEHHUS.

['padmyeckas uHTEpIpeTalds YpaBHEHUN C JBYMsI IEPEMEHHBIMH U CHCTEM
JMHEWHBIX YPAaBHEHHW C JByMs IIepeMEeHHBIMHU. lIpuMmepsl pemienus cucreMm
HEJIMHEWHBIX YPABHEHU C IByMS IEPEMEHHBIMM.

Pemenue TekCTOBBIX 3a/1a4 aareOpandeckuM CrocoOoM.

HucoBble HEPABEHCTBA U UX CBOWCTBA. HepaBeHCTBO ¢ 0AHON NEPEMEHHOM.
PaBHOCHMIIBHOCTE HepaBeHCTB. JIMHEHHBIE HEPABEHCTBA C OJHOW IIEPEMEHHOM.
CucteMbl IMHEMHBIX HEPABEHCTB C OJJTHON MEPEMEHHOM.

OyHKIMnPYyHKUUHA

[Tonsitue ¢ynknuu. OOIacTb ompeAeneHuss U MHOXKECTBO 3HAYCHHM
dbynkiuu. CiocoOsl 3a1aHust GyHKITU.

I'paduk ¢ynkumu. Utenuwe cBoicTB ¢GyHKIUU 10 €€ rpaduky. IIpumeps
rpagukoB QyHKIHHI, OTpaKAOIIMX PeaIbHbIE MTPOLIECCHI.



OyHKIMY, OMHUCHIBAIOIINAE TPSIMYI0 W OOpaTHYH MPOMOPIMOHATLHBIC
3aBHCHMOCTH, UX rpadukn. Oyrkimn y = x2, y = x3, y = \x, y=|x|. [paduueckoe
pelIeHNE YPABHEHUN U CUCTEM YPABHEHUM.

9 KJIACC

Yucsia ¥ BbIYMCICHUS

PanmonanpHpie 4Kcna, UppallMOHAIBHBIE YHCIIa, KOHEYHBIE U OECKOHEUHBIE
JecsITUUHbIe ApoOU. MHOXKECTBO IEHCTBUTENBHBIX YNCEN, AEUCTBUTEIbHBIC YUCIIA
KaKk OECKOHEUHble JAeCATUYHbIE aApoOu. B3auMHO OIHO3HAYHOE COOTBETCTBHE
MEKly MHOKECTBOM JECUCTBUTEIIBHBIX YHCENI U KOOPAUHATHOU MPSMOU.

CpaBHeHHE JIGHCTBUTENBHBIX 4YHCeNl, apu(MeTnyecKkue JAEWCTBUA C
JEHUCTBUTEIILHBIMU YHACIIAMH.

PasMmeppl OOBEKTOB OKPYXKAIOLIETO MHpa, AJIUTENBHOCTh IHPOLECCOB B
OKPY’KaroIEM MHUpE.

[TpubnmxkE€HHOE 3HAUEHUE BEMYUHBI, TOYHOCTh MpUOIMKeHus. OKpyrieHue
yucen. [Ipuknaka u orieHka pe3yJbTaTOB BEIYUCIICHUN.

YpaBHeHUS U HEPABEHCTBA

JluneriHoe ypaBHEeHUE. Pellienre ypaBHEHN M, CBOAAIIMXCS K JIMHENHBIM.

KBagpaTHoe ypaBHeHue. Pemenne ypaBHEHUN, CBOMSIIMXCS K KBaJApPaTHBIM.
bukBangparHoe ypaBHeHue. lIpumepsl pemeHuss ypaBHEHUNM TPETbEU M YETBEPTOU
CTEIIEHEU PA3JI0KEHUEM HA MHOKUTEIIN.

Pemenune npoOHO-panMoOHaIbHBIX ypaBHEHHU. PellieHue TEKCTOBBIX 3azady
areOpanvyeckKuM METO/I0M.

VYpaBHeHHe ¢ ABYyMs NEPEMEHHBIMU U ero rpaduk. Pemienue cuctem IBYX
JIMHEWHBIX YPABHEHUM C IBYMS IIEpEMEHHBIMU. Pelienne cucrteM 1ByX ypaBHEHHH,
OIHO M3 KOTOPBIX JIMHEWHOE, a JApyroe — BTOpoil creneHu. ['paduueckas
MHTEPIPETALNs CHCTEMbl YPABHEHUM C IBYMS IIEPEMEHHBIMU.

Pemenue TeKCTOBBIX 3a71a4 aNre0panyeckum crocoooMm.

UucnoBele HEPAaBEHCTBA U UX CBOMCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OJHOM NEpeMeHHOU. PemreHne cucrem
JMHENHBIX HEPAaBEHCTB C OJHOM IlepeMeHHOW. KBaxpaTHble HepaBeHCTBA.
I'padmyeckas MHTEpIpETalMs HEPABEHCTB M CHCTEM HEPABEHCTB C JIBYMs
IIEPEMEHHBIMH.

OyHKIMNPYyHKUUHA

KBanpatnunas ¢yskuus, e€ rpaguk u cBoiictBa. [lapaGona, koopauHaThI
BEPILMHBI 1apadoJIbl, 0Cb CAMMETPUHU NapadoJIbL.

I'padukn byrkmmit: y =kx, y=kx + b, y=k/x, y=x3, y =Vx, y = [x| , u ux
CBONCTBA.



Yucnosele  mociaenoBaTEIbHOCTUYUMCIOBBIE  MOCTIEA0BATENbHOCTH M
nporpeccun

[IoHsiTHE YMCIIOBOM IOCIENOBATEIBHOCTH. 3aJaHUE IOCIEAOBATEIBHOCTH
pekyppeHTHOH popMyoit u hopMyJIol 1-T0 WIeHA.

ApudmeTrnueckass U reoMmerpuueckas mporpeccuu. Qopmynbl n-ro 4djieHa
apu(pMeTHYecKo U TeOMETPUUYECKOM MPOTrpecCcHii, CyMMBI IIEPBBIX 7 UJICHOB.

N300paxeHne 4YIE€HOB apU(PMETHUECKOH U TE€OMETPUUYECKOW MPOTpecCHii
TOYKaMM Ha KOOPAMHATHOM IUIOCKOCTH. JIMHEHMHBIM M JKCHOHEHUMAJIBHBIA POCT.
CnosxHbIE TIPOLIEHTHI.



IIVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHSA TPOI'PAMMDBI
YUYEBHOT'O KYPCA «AJII'EBPA» HA YPOBHE OCHOBHOI'O
OBLIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJbTATDBI

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHMS IporpaMmbl y4yeOHOro Kypca
«Anrebdpa» XapaKTepU3yIOTCS:

1) naTpuoTHYecKoe BOCIMTAHHE:

IPOSIBICHUEM MHTEpeca K IMPOLNUIOMY W  HACTOSALIEMY POCCUHMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JOCTHXKCHHUSAM  POCCUHCKHX
MaTEMAaTUKOB U POCCUHCKOM MAaTEMaTUYECKOM IIKOJBbI, K MCIOJB30BAHUIO 3THUX
JOCTHMKEHHUM B IPYTHX HayKaX U MPUKIATHBIX cepax;

2) rpaskaIaHCKoe M JYXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0S3aHHOCTEH rpakJaHMHA U peaTu3alliu ero
opaB, IMPEACTAaBICHUEM O MAaTeMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUSA
Pa3IMYHBIX CTPYKTYp, SBJICHUH, MPOLEAYP IPaKJaHCKOro oOiiecTBa (Hampumep,
BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYXICHUIO ATHUECKUX MPOOIEM, CBI3aHHBIX
C NpPaKTUYECKHUM NPHUMEHEHHEM JOCTHKEHUN HAayKH, OCO3HAaHHEM Ba)XHOCTHU
MOPAJIBHO-3THYECKUX NTPUHIUIIOB B JEATEIBHOCTH YUEHOTO;

3) Tpy10BOE BOCIIUTAHHUE:

YCTAaHOBKOM HAa aKTMBHOE Y4YacTHE€ B PCEIICHUH IPAKTUYECKHUX 3a7ad
MaTEMaTUYECKOM HANpaBICHHOCTH, OCO3HAHHEM BAXHOCTH MAaTEMaTUYECKOIO
o0pa3oBaHMsl HA MPOTSKEHUH BCEW KHU3HU MJS YCHEHIHONW Mpo¢ecCHOHATIbHON
NESATEIbBHOCTH M Pa3BUTUEM HEOOXOIMMBIX YMEHHUH, OCO3HAaHHBIM BBIOOpPOM U
IOCTPOECHUEM MHIUBUAYAIbHON TPAEKTOPUHU OOpa30BaHUS U )KU3HEHHBIX IIJIAHOB C
y4€TOM JTUYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEN;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

CIIOCOOHOCTBIO K OSMOIMOHAIBHOMY U  3CTETHUYECKOMY BOCHPHUATHIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PELIEHUM, PacCyX AEHHUH, YMEHHIO BUAETH
MaTEMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 ITO3HAHUSA:

OpHUEHTAallME B JI€ATEIbBHOCTH HA COBPEMEHHYIO CHCTEMY HAYYHBIX
IPECTaBICHUNH 00 OCHOBHBIX 3aKOHOMEPHOCTSAX PA3BUTHUS YEJIOBEKA, IPUPOJBI U
oOuiecTBa, MOHMMAaHUEM MaTEMaTHYECKOW HAayKH Kak c@epbl 4YelloBEYeCKOU
JEATEIbHOCTH, JTANoOB €€ pa3sBUTHA U 3HAYUMOCTHU Ul Pa3BUTHUSA LIMBHIIM3ALMM,
OBJIAJICHUEM SI3bIKOM MATEMATHKW U MATEMAaTHYE€CKOW KyJIbTYpPOH KaK CpeJICTBOM
NO3HAHWS MHpA, OBJIAJICHUEM IMPOCTEHIIMMH HABBIKAMHU HCCIEN0BATEIBCKON
NEeATEIbHOCTH;



6) ¢usuyeckoe BocnuTaHHMe, (POPMHPOBAHHE KYJIbTYPbI 3A0POBbSA H
IMOLMOHAJIBHOIO 0J1ATOMOTy YU :

TOTOBHOCTBIO MPUMEHATh MAaTEMaTUYECKHE 3HAHMS B HHTEPECAX CBOErO
3I0pOBbsl, BEAEHUA  370poBOoro oOpa3a JKM3HM  (340pOBOE  IHUTAHUE,
COQIaHCUPOBAHHBIM PEKMUM 3aHATUH M OTHAbIXA, peryisipHas (¢usnueckas
aKTUBHOCTH), C(OPMHUPOBAHHOCTHIO HaBbIKa pedrexkcuu, NpU3HAHHEM CBOETO
IpaBa Ha OMIMOKY U TAKOTO K€ MpaBa JAPYroro 4yeaoBeKa;

7) 3K0JIOrHYeCKOe BOCIIMTAHHE:

OpHEHTAllMEe HAa IPUMEHEHNE MAaTEMAaTUYECKUX 3HAHMM JUIS pelleHus 3a1a4
B 00JacTH COXPAaHHOCTH OKpYXKAIOLIEH cpeabl, MJIAaHUPOBAaHUS IOCTYNKOB U
OLIEHKM HMX BO3MOJKHBIX IIOCJIEICTBUM JUISl OKPYXKAIOLIEH Cpeabl, OCO3HAHUEM
rJ100abHOTO XapaKTepa IKOJIOTUYECKUX MPOOJIeM U MyTeH UX PEIICHHUS;

8) aganTanusi K M3MEHAIUMCS YCJIOBHAM COLMATBHOM M NPUPOIHOM
cpeasbl:

TOTOBHOCTBIO K JEHCTBUSAM B YCIOBUAX HEONPENEIEHHOCTH, MOBBILIEHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Y€pEe3 NMPAKTHUECKYIO JEATEIbHOCTb, B TOM YHUCIIE
YMEHHE YUUTHCA y OPYTHX JIOJAEH, MpuoOpeTaTh B COBMECTHOW JESTENbHOCTU
HOBBIC 3HAHUS, HABBIKA U KOMIIETCHIIMH U3 OIIbITA IPYTHUX;

HEOOXOJUMOCTBIO B (OPMUPOBAHMM HOBBIX 3HAHWM, B TOM YHUCIE
(dbopMynIupoBaTh UIEH, TOHITHS, TUTIOTE3bI 00 00BEKTaX U SIBJICHUSX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JCPUIMTHl COOCTBEHHBIX 3HAHUN U
KOMIIETEHTHOCTEH, IUNIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYalUlO, BOCIPUHHMMATH
CTPECCOBYIO CHUTYyallMI0 KakK BbI30B, TPEOYIOUIMI KOHTpPMEpP, KOPPEKTUPOBATH
IPUHUMAEMble pelIeHUusT U AeUCTBHs, (GOPMYyIHUpPOBATh M OLCHUBATh PHUCKU U
HOCEeACTBHSL, POPMHUPOBATH OIIBIT.

METAIIPEIMETHBIE PE3YJIBTATbBI

ITo3HaBaTeIbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Bba3oBble JJornueckue A1eiicTBUA:

e BBUBJISATH U XaPAKTEPU30BATH CYIIECTBEHHBIE MPU3HAKH MATEMATUYECKUX
00BEKTOB, TMOHATHHA, OTHOIICHWA MEXIy MOHATUSAMHU, (DOpMyIHpOBaTh
ONpEJCTCHUSI  TIOHSTUM, YCTAHABIMBATh CYIIECTBEHHBIH  IPU3HAK
KiaccuduKau, OCHOBAaHUs JJii OOOOIIEHUS U CpPaBHEHUS, KPUTEPUU
MPOBOJIUMOTO AaHAJIN3A;

e BOCIpPUHUMATH, (opMymupoBaTh U NPeoOPa3OBHIBATH  CYXKICHUS:
YTBEPAUTEIbHbIE W OTPUIIATENIbHbIC, €IUHUYHBIC, YACTHbIE U OOIIHE,
YCJIOBHBIE;



BBISIBISITH ~ MaTEMaTHYECKHE  3aKOHOMEPHOCTH,  B3aMMOCBSI3M U
npoTuBopeurss B (akTax, MAHHBIX, HAOMIOACHUSIX M YTBEPIKICHUSX,
npenjgaraTb  KpUTEpUU AN BBISIBICHHUA ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEUNH;

JIeJ1aTh BBIBOJBI C MCIIOJB30BAHMEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
MHAYKTUBHBIX YMO3AKIIOUCHUH, yMO3aKIIIOUEHUH M0 aHAJIOTUH;
pa3dupaTh 10Ka3aTeIbCTBA MAaTEMAaTHUYECKUX YTBEPXKIEHUH (IIpsIMbIE U OT
IPOTUBHOI0), MPOBOJUTH CAMOCTOSITEJIbHO HECJIOXKHbBIE JOKa3aTeJIbCTBA
MaTeMaTHYeCKUX (PaKkToB, BBICTpaMBaTh AapryMEHTALUMI0, [PUBOAUTH
IpPUMEPBI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKIECHNUS;
BbIOUpaTh CMoco0 pemeHus y4eOHOM 3adaud (CpaBHHUBATH HECKOJBKO
BApUAHTOB pEUICHMs, BBIOMpaTh Hauboiee NOAXOMAIMMUNA C y4ETOM
CaMOCTOSITENIbHO BBIJICIICHHBIX KPUTEPUEB).

Ba3oBbIe uccieaoBaTe/IbCKHeE 1eCTBUA:

WCIIOJI30BaTh BOMPOCHI KaK WCCIENOBATEILCKUI MHCTPYMEHT MO3HAHUS,
(dbopMynTupoBaTh BOIMPOCH], (UKCHUPYIOLIUE MPOTUBOPEUUE, MPOOIEMY,
CaMOCTOSITEIbHO yCTaHABJIMBATH HMCKOMOE H JlaHHOE, (OPMUPOBATH
THIIOTE3Y, apTYMEHTHPOBATh CBOIO MO3UIMIO, MHEHHE,

IPOBOJAUTH IO CaMOCTOSITEIPHO COCTABICHHOMY IUJIaHY HECJIOXKHBIN
OKCIIEPUMEHT,  HEOOJIBIIIOE  HWCCIEAOBAaHWUE 1O  YCTAHOBJICHHUIO
0COOEHHOCTEHl MaTeMaTHYECKOro OOBEKTa, 3aBHCHUMOCTEH OOBEKTOB
MEXy COOO0M;

CaMOCTOSITENIbHO (POPMYITHPOBATH 0OOOIICHNS U BBIBOJBI IO pe3yjIbTaTaM
POBEAEHHOTO HAOJIOICHNUsS, UCCICIOBAHMS, OICHUBATH JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJOB U 000OIICHUH;

MIPOTHO3UPOBATh BO3MOXKHOE DPA3BUTHE MPOIECCA, a TAKXKE BBIJBUTATH
MIPEJIMOJIOKEHUS O €TO PA3BUTUN B HOBBIX YCIIOBHUSX.

Pa6ora ¢ unpopmaunmeii:

BBISIBJISITH HEJOCTATOUYHOCTh WU H30BITOYHOCTh HH(POpPMAINH, JaHHBIX,
HEOOXOUMBIX JIJISl pELICHHUs 3a/1a4H;

BbIOHpaTh, aHAJIW3HPOBATh, CUCTEMATU3UPOBATH WU HMHTEPIPETUPOBATH
MH(POPMALIMIO PA3IMUHBIX BUAOB U (OPM IIPEICTABICHMUS;

BbIOMpaTh (OpMy MNPEACTaBICHUS HH(POpPMALMM M WUIFOCTPUPOBATH
peliaeMble 3aJaud CXE€MaMH{, JuarpaMMamMi, HHOM rpadukod U uX
KOMOMHAIIUSIMU;

OLICHMBATh HAAEKHOCTh HMH(OpPMALMKU O KPUTEPUSIM, IPENTIOKEHHBIM
YUUTENEM WU CPOPMYIUPOBAHHBIM CAMOCTOSTENBHO.

KoMMmyHMKATHBHBIE YHMBeEPCAJIbHbIE YYeOHbIe 1eiCTBHA:



BOCIPUHUMATh M (HOPMYIHpPOBaTH CYXKIEHUS B COOTBETCTBUU C
YCIOBUSIMU U LIENSAIMU OOIIEHUSI, ICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO
TOUKY 3pPEHHsI B YCTHBIX U NMHCbMEHHBIX TEKCTaX, JAaBaTh MOSICHEHHS IO
X0y pelIeHus 3a7a91, KOMMEHTHPOBATh IMOTYYCHHBIN Pe3ybTarT;

B X0JIe 00CYKJIeHUS 3a7]aBaTh BOTIPOCHI MO CYIIECTBY 00CYKIa€MOM TEMHI,
npo0JieMbl, perraeMoi 3a/1aduu, BbICKa3bIBaTh UJIEH, HAIIEIEHHBIE HA TIOUCK
pEIlIeHUsl, COMOCTABISATh CBOM CYXKIEHUS C CYXICHUSMH JPYTUX
YYaCTHUKOB JHaJIoTa, OOHAPYXUBATh PAa3IMYUEe M CXOJACTBO MO3UIIUI, B
KOppEKTHOH Popme popMyTupoBaTh pa3HOTIIACHS, CBOM BO3PAKCHHS;
NPEICTaBISITh  pPE3yNbTaThl  pEHIeHWs  3a/Jadd,  OKCIEpUMEHTa,
UCCIICJIOBaHMsI,  IMPOEKTa,  CAMOCTOATEIbHO  BBIOMpaTh  (opmar
BBICTYIUICHUS C y4€TOM 3a/1a4 MPE3CHTAMU 1 OCOOEHHOCTEN ayIMTOPUH;
NOHMMAaTh W WCIOJb30BaTh  MPEUMYIECTBA  KOMAHIHOH W
WHANBUAYAIbHONH palbOThl TpHU pEIICHWH YYeOHBIX MaTeMaTHYeCKUX
3ajay;

IPUHUMATH 1[€JIb COBMECTHOW JESTENbHOCTH, TUIAHUPOBATh OPraHU3ALIUIO
COBMECTHOM palOThI, pachpenensTh BUAbl paboOT, I0TOBapHBaThCH,
00CYXKIaTh MIPOIIECC U Pe3yabTaT paboThl, 000011aTh MHEHHUSI HECKOJIbKHUX
JIIOJICH;

y4acTBOBaTh B TIpYNNOBbIX ¢GopMax paboTel (oOcyxaeHus, oOMeH
MHEHHUSIMH, MO3TOBBIE IITYPMBl U JPYTUE), BBIMOJHATH CBOI YacTb
paboThI U KOOPIAUHUPOBATH CBOM JIEHCTBUS C APYTMMHU WICHAMH KOMaH/IbI,
OIICHMBATh KAa4€CTBO CBOETrO BKJIa/a B OOMIMA MPOAYKT MO KPUTEPHSIM,
c(hOpMYyJIMPOBAHHBIM YYaCTHHUKAMH B3aUMO/ICHCTBUSI.

PerynsiTuBHBIC YHHBeEpCcaJbHbIe YueOHbIe NeiiCTBHSA
Camoopranusanms:

CaMOCTOSITEJIBHO COCTaBJIAThH IUIAH, QITOPUTM pELICHUs 3aJauyd (MU €ro
4acTb), BbIOMpaTh CHOCOO pElIeHHs C YYETOM HMMEIOIIUXCS PECYPCOB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBaTh M KOPPEKTUPOBATH
BapHaHTHI PEHICHU ¢ YYETOM HOBOW MH(OpMaLIUU.

CaMOKOHTpOJIL, MOIUOHAJIbHbIN NHTEJIEKT:

BJIAJETh CHOCO0aMU  CaMONPOBEPKH, CAMOKOHTpOJISI Mpolecca |
pe3ynbTaTa pelieHus MaTEMaTUYeCKOM 3a/1au;

NpEABUNIETh TPYIHOCTHU, KOTOpPbIE MOTYT BO3HHMKHYTh MpPH PEHICHUU
3a/laud, BHOCHUTh KOPPEKTHUBBI B JIEITEIIBHOCTh HA OCHOBE HOBBIX
00CTOSATENBCTB, HAWACHHBIX OLIMOOK, BBISIBICHHBIX TPYAHOCTEH;
OIICHMBATh COOTBETCTBHE pe3yjbTaTa JAEATEIbHOCTH MOCTAaBICHHOW LIeTn
U YCJIOBHSIM, OOBSCHATh MPUYUHBI JOCTHXKEHUS WU HEJIOCTHXKEHUS 11EJIH,
HAXOJIUTh OIMMUOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.



INNPEAMETHBIE PE3YJIBTATBI

K koniy oOyueHus B 7 KJjacce OOy4YArOMIMICS MOJYYHUT CIEAYIOIIHNE
IpeIMETHbIE PE3YJIbTATHI:

Yucia v BIYMCICHUSA

BrimonHsaTh, coueTass yCTHBIE W THUCHBMEHHBIE TPHEMBI, apuU(PMETUUECKUE
JEUCTBUS C pallMOHAILHBIMU YUCIIAMH.

HaxonuTh 3HAaYeHUS YUCIOBBIX BBIPAKEHHM, MPUMEHSITh pa3zHOOOpa3HbIe
CrocoObl U MPUEMBI BBIUUCICHUS 3HAYEHUN NPOOHBIX BBIPAXKEHUH, COAEpHKAIINX
OOBIKHOBEHHBIC U JACCSITUIHBIC APOOH.

[lepexonuTe OT OnHOM (POPMBI 3aIUCH YUCEN K Apyroi (mpeoOpa3oBBIBATH
JNECATUYHYIO0 JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECCATHYHYIO, B
JaCTHOCTHU B O€CKOHEYHYIO ACCATUYHYIO IPOOB).

CpaBHUBATH M YIIOPSIOYMBATH PAITMOHALHEIE YHCTIA.

OKpyrasTh YKcIIa.

BrBIMOTHATE IPUKHUIIKY U OLIEHKY pe3yJIbTaTa BRIUMCICHUHN, OTICHKY 3HAUYCHUN
YHUCJIOBBIX BbIpaKEHUI. BBIMOIHATH ACHCTBUS CO CTENEHSIMHU C HATYpaJbHBIMU
MOKa3aTeJIsIMH.

[IpumeHATh  TPU3HAKK  JCIUMOCTH, PAa3IOXKEHHE HAa  MHOXHUTEIHU
HATypaJbHBIX YHCEIL.

Pemate mpakTUKO-OPHUEHTHUPOBAHHBIE 3aJa4H, CBSI3aHHBIE C OTHOILIEHUEM
BEJIMYMH, MPONOPLUMUOHAIBHOCTbIO BEIMYMH, MPOLIEHTAMH, WHTEPIPETHPOBATH
pe3ynbTaThl PElIeHUs 3a/lady ¢ y4E€TOM OrpaHUYEHUH, CBSI3aHHBIX CO CBOWCTBAMHU
paccMaTpuBaeMbIX OOBEKTOB.

AJiredpanyeckue BbIpaKeHUs

Hcnonb3oBaTh anreOpandyeckyto TEPMUHOJIOTHIO U CUMBOJIHMKY, TPUMEHSThH
e€ B Ipolecce OCBOCHUS y4eOHOro MaTepuarna.

Haxomuth 3HaueHuss OyKBEHHBIX BBIPAKCHUN MPHU 3aJaHHBIX 3HAYCHUIX
MEPEMEHHBIX.

BremmonHsaTe  mpeoOpa3oBaHusS — IEJIOTO  BBHIPAKEHHS] B MHOTOWICH
PUBEACHUEM TTOJIOOHBIX CIAra€MbIX, PACKPHITUEM CKOOOK.

BbINONHAT, yMHOKEHHME OJIHOWJIEHa Ha MHOTOWIEH M MHOIrO4YleHa Ha
MHOTOWICH, TPUMEHATH (DOPMYJITBI KBaJpaTa CYMMBI U KBaJpaTa pPa3HOCTH.

OcymiecTBIATh Pa3jioKEHUE MHOTOYICHOB HAa MHOMHUTEIH C IOMOIIBIO
BBIHECEHUSI 3a CKOOKM OOIIEro MHOXHTEINA, TPYNIUPOBKU  CIIaraeMbIX,
npuMeHeHus1 (GOpMyJT COKPAIIEHHOTO YMHOKEHUS.

[TpumeHsTh nMpeodpa3oBaHUsl MHOTOWICHOB JJIsi PEUICHUS! Pa3IUYHbIX 3a/1a4
U3 MaTeMaTHKHU, CMEXHBIX TIPEIMETOB, U3 PEATbHON MPAKTUKH.

Hcmonp30BaTh CBOWMCTBA CTEMEHEW C HATypaJbHBIMU TIOKA3aTEIsIMUA ISt
npeoOpa3oBaHus BbIpAKEHUH.



YpaBHeHMS U HEpaBeHCTBA

Pemars snMHENHBIE ypaBHEHHsI C OJHOW IIEPEMEHHOM, MPUMEHSs NpaBUia
IIepexo1a OT UCXOAHOTO YPAaBHEHUS K PAaBHOCHIBHOMY eMy. IIpoBepATs, ABisieTCs
JIM YUCJIO0 KOPHEM YPaBHEHHUS.

[TpumensTh rpaduyeckre METOIbI IPU PEIICHUH JIMHEHUHBIX YPaBHEHUHN U UX
CHCTEM.

[TonGupate mnpuMepsl Map 4YHUCEN, SBIAIOMIUXCS PEIICHUEM JHUHEHHOTOo
YPaBHEHHUS C ABYMS IEPEMEHHBIMHU.

CtpouTh B KOOPAMHATHOW IUIOCKOCTH TpauK JHUHEWHOrO YpaBHEHHUS C
JIBYMSl TIEPEMEHHBIMH, MOJIb3YSICh TIpadUKOM, NPUBOJAUTH MPUMEPHI PEIICHUS
YPaBHEHMUS.

Pewate cuctemsl 1ByX JMHEHHBIX YPaBHEHUI C ABYMsI IEPEMEHHBIMH, B TOM
quclie rpaguuecku.

CocraBnsTh W pemiaTh JIMHEMHOE YpPaBHEHUE WA CUCTEMY JIMHEHHBIX
YPaBHEHMM II0 YCJIOBHMIO 3aJayd, HWHTEPIPETUPOBATH B COOTBETCTBUHU C
KOHTEKCTOM 3a/1a44 IOJyYEHHBIN pPE3yJIbTaT.

DyHKIUU

N306paxxkath HA KOOPAUHATHOW MPSMOM TOYKH, COOTBETCTBYIOLIUE 3a/IaHHBIM
KOOpAMHATaM, JIy4H, OTPE3KHU, HHTEPBAJIbL, 3alIMUCHIBATh YUCIOBbIE IPOMEKYTKHU Ha
aNreOpandecKoOM SI3bIKE.

OTtmedaTh B KOOPAMHATHOW IJIOCKOCTH TOYKHM MO 33JaHHBIM KOOpJMHATaM,
CTpOUTh Tpaduku TUHEHHBIX QPyHKIMH. CTpouTh rpaduk GyHKINH Y = [X|.

OnuceiBaTh C TMOMOIIbIO (GYHKUIMA HW3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMYMHAMU: CKOPOCThb, BPEMs, PACCTOSIHUE, II€HAa, KOJWUYECTBO, CTOUMOCTb,
IPOU3BOJUTENLHOCTbD, BpEMS, 00bEM pabOTHI.

Haxoauth 3HaueHne GyHKIUU MO 3HAYCHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuil cnocod MpeACTaBICHHUS W aHalU3a WHOOpMauwy,
U3BJIEKATh U UHTEPIPETUPOBATH HH(MOPMAIUIO U3 TpadMKOB PeaIbHBIX MPOIIECCOB
Y 3aBUCHMOCTEM.

K xoniy oOyuenus B 8 Kkjacce OOyYarOMIMICS TOJYYHT CICTYIOIIHE
IIPEAMETHBIE PE3YIIbTATHI:

Yucna v BBIYMCICHUSA

Hcnonp30BaTh HadaJgbHBIE MPEICTABICHUS O MHOKECTBE JIEUCTBUTEIBHBIX
qucell AJsl CPaBHEHUs, OKPYTJICHHS U BBIUMCICHHM, N300pakaTh AEHCTBUTEIbHBIC
YHUCJIa TOYKaMH Ha KOOPJAWHATHOU MPSAMOU.

[IpumeHnsaTh TOHSATHE apU(METUYECKOrOo KBAJAPATHOTO KOPHSA, HAXOIUTh
KBa/IpaTHbIE KOPHM, UCIOJB3Ys MPU HEOOXOJUMOCTH KaJIbKYJISTOP, BBINOJIHATH
npeoOpa3oBaHUs BBIPAKEHUM, COJEPXKAIMX KBAJpaTHbIE KOPHU, HCHOJIb3YS
CBOWCTBA KOPHEMN.



Hcronp30BaTh 3aMucH OOJBIIAX M MAJIBIX YUCET C MOMOIIBIO JECSITHIHBIX
npobeit u creneneit uncna 10.

AJiredpanyeckue BbIpaKeHUs

[IpuMeHsATh TOHATHE CTENEHM C IeJIbIM  [0Ka3aTeJeM, BBIMOIHATh
npeoOpa3oBaHus BbIPAKEHUH, COAEPKAILUX CTEIICHH C LIEJIBIM MOKa3aTeJIeM.

BrIMOMHATE TOXKIIECTBEHHBIE MPEOOpPA30BAHUS PAIMOHAIBHBIX BBIPAKECHUN
Ha OCHOBE MPaBUJI ICHCTBUI HAJl MHOTOUJICHAMH U aJIre0panyecKuMu APOOsSIMHU.

PacknanpiBaTh KBaApaTHBIN TPEXUIIEH HA MHOKHUTEIIH.

[TpumeHsTh npeodpa3oBaHus BHIPAXKEHUM I pelIeHUs] pa3IMyHbIX 3a/1a4 U3
MaTE€MaTUKH, CMEKHBIX MPEIMETOB, U3 PEAIbHON MPAKTUKH.

YpaBHeHMS U HEPABEHCTBA

Pemate nuHEiHBIC, KBaJpaTHBIC YpaBHEHUS W pPAIMOHAIBHBIC YpPaBHEHUS,
CBOJSIIMECS K HUM, CUCTEMBI JIBYX YPaBHEHUM C ABYMS IEPEMEHHBIMH.

[TpoBouTh mpocTeiiiue nuccaeoBaHusl ypaBHEHUN U CUCTEM ypaBHEHUH, B
TOM YHCJIE C IPUMEHEHNEM TpaduuecKuX MpeacTaBlieHnid (yCTaHABIMBATh, UMEET
JU ypaBHEHWE WM CHCTeMa YpaBHEHUH PEIICHUsS, €CIM HMEET, TO CKOJbKO, U
npouee).

[lepexoauTh OT ciOBeCHON (HOPMYIMPOBKM 3ajauu K €€ anreOpanyecKoiu
MOJIEI C TIOMOIIBIO COCTaBJICHUS YPaBHEHUS WM CHUCTEMBbI YpaBHEHUH,
UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3a]1a4H MOJYYCHHBIN pe3ynbTar.

[IpuMeHsATh CBOWCTBAa YHCIOBBIX HEPABEHCTB IS CPABHEHWS, OIICHKH,
pemaTh JIMHEWHbIE HEPaBEHCTBA C OJHOW MEPEMEHHON M HMX CUCTEMBI, /1aBaTh
rpauueckyo WUTIOCTPALIMI0 MHOXKECTBA PEIICHUNA HEpPAaBEHCTBA, CHUCTEMbI
HEPaBEHCTB.

DyHKIUU

[ToHnMaTe ¥ KCMONB30BaTh (PYHKITMOHAIBHBIE TIOHSATHS U S3BIK (TCPMHHBI,
CUMBOJIMYECKHME O00O03HAYEHUS), OMpPENENsATh 3HAUEHUE (PYHKIUU IO 3HAYEHUIO
apryMeHTa, ONpeAeiaTh CBOWCTBA PYHKIMU 1O €€ rpaduKy.

CtpouTts rpaduKu AIeMEHTapHBIX PYHKINN BUIA:

y =k/x, y = x2, y = x3,y = |x|, y = VX, OIHCHIBAaTb CBOWCTBA YHCIOBOM
dbyHKkIuu 110 €€ rpaduky.

K koniy oOyueHus B 9 kiacce oOydaromIMIiCS MOJNYYHUT CIEAYIOIIHE
peIMETHbIE PE3YJIbTAThI:

Yucaa v BIYMCICHUSA

CpaBHUBATH M YIIOPSIIOYMBATH PAITMOHAIILHEBIE M HPPAIMOHAIBHBIC YHCIIA.

BremmonasaTe  apudmMernueckne ACUCTBUS €  pallMOHATBHBIMH — YHCIIAMH,
codyeTras YCTHbIE M IIMCbMEHHbIE TPUEMBI, BBIMIOJHITH BBIYUCICHHUS C
UppaLMOHATBHBIMH YHCIIaAMHU.



Haxomute 3HaueHuss CTeneHEM C LENbIMU IOKAa3aTelIMU WU KOPHEW,
BBIYHCIISITH 3HAYEHHS YUCIIOBBIX BBIPAKECHUMU.

OKpyrJisiTh  1EUCTBUTEIBHBIE YHWCIA, BBINOJIHATh HPUKUAKY pe3yJjbTara
BBIYUCJIEHUI, OLIEHKY YMCIIOBBIX BBIPAKECHUI.

YpaBHeHUS U HEPABEHCTBA

Pemare nuHENHBIE W KBaJpaTHBIC YPAaBHEHUS, YPABHEHUs, CBOIAIIMECA K
HUM, TPOCTEHIITNE APOOHO-PAITMOHAILHBIE YPABHECHHSI.

Pemate cucrtemsl IBYX JIMHEWHBIX YPAaBHEHUW C ABYMSI NMEPEMEHHBIMU U
CUCTEMBI JIBYX YPaBHEHUI, B KOTOPBIX OJIHO YPAaBHEHHUE HE SIBISETCS JINHEHBIM.

Pemate TeKCTOBBIE 3aJayM ajireOpauvyeckuM CrocoOOM C  MOMOIIbIO
COCTAaBJICHUS] YPABHEHUS WIIM CUCTEMBI IByX YPABHEHUU C JBYMS [IEPEMEHHBIMMU.

[IpoBOAUTE MPOCTEHIINE UCCIETOBAHUSA YPABHEHUM U CUCTEM YpPaBHEHUU, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX MpeacTaBlieHnil (yCTaHaBIMBATh, UMEET
JY YpaBHEHUE WJIM CHCTEMA YPABHEHUN PEIICHUS, €CIIM HMEET, TO CKOJBKO, W
npouee).

Pemiats nuHeliHbIE HEpPABEHCTBA, KBAaJAPATHbIE HEPABEHCTBA, H300pakaTh
pEILICHUE HEPABCHCTB HA YMCIOBOW NPSIMOM, 3aMUCHIBATH PEIICHUE C MOMOUIIBIO
CHUMBOJIOB.

Pemlatb  cucremMbl  JIMHEHWHBIX  HEPABEHCTB, CUCTEMbl HEPABEHCTB,
BKJIFOYAIOIIME KBAJpPAaTHOE HEPABEHCTBO, M300pa)kaTh PEIICHHE CHCTEMBI
HEPABEHCTB HA YUCIOBOM NIPSAMOM, 3aIIMCHIBATh PELIEHNE C IIOMOLIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPY PELIEHUHN PA3JIMYHBIX 33]a4.

DyHKUIMHA

Pacno3naBath (yHKUMM U3y4eHHBIX BHJIOB. [loka3piBaTh CcXxeMaTHYECKU

pacnojoXeHne Ha KOOPAMHATHOM MIOCKOCTH rpaduKoB (YHKIMM BUa: ¥ = kx, y
=hx+b y=kixy=ax2 +bx +c¢ y=x3 y=1x y = |x|, B 3aBHCHMOCTH OT
3HaYeHUH K03 (PUIIMEHTOB, OMUCHIBATH CBOMCTBA (PYHKIIHIA.

CtpouTh U HM300pa)kaTh CXEMATHUUYECKU TPAPHUKU KBAJAPATUUHBIX (PYHKIIHIA,
ONMCHIBATh CBOWCTBA KBaIpaTUUHBIX (YHKIUH 10 UX rpaduxam.

Pacno3HaBaTh KBaJpaTUuHy0 QYHKLUIO 110 (OpMyJie, IPUBOIUTE MIPUMEPHI
KBaJIpaTUYHBIX QYHKIUI U3 peaibHON KU3HU, PU3UKU, TEOMETPHUH.

YuciioBbIe MOCAECA0BATEIBLHOCTH H IPOTPEeCCHH

Pacno3HaBaTh apu(METHUYECKYI0 U TE€OMETPUYECKYIO IPOTPECCUU IIPU
pa3HbIX COCO0AX 3a7aHMsl.

BbINONHATE  BBIUMCIEHUS C HUCHOJB30BaHUMEM (OpPMYNIT N-ro 4ieHa
apu(MeTHYecKo U TeOMETPUUECKOM MPOTrpecCcHii, CyMMBI IIEPBBIX N YJICHOB.

N300paxaTh WIEHBl MOCIEIOBAaTEIbHOCTY TOYKAMH Ha KOOPAMHATHOM
IIJIOCKOCTH.



Pewate 3amaum, CBSI3aHHBIE C YHMCIOBBIMHU IOCJIEAO0BATEIBHOCTIMU, B TOM
quCclie 337aud U3 pealbHON KU3HU (C MCIONIb30BAaHUEM KaJbKYJIATOpa, HU(POBHIX
TEXHOJIOTHU).



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KosnyecTBO 4yacoB DJIeKTPOHHBIE
HaunmeHoBaHue pa3/ie/ioB U TeM uugpoBbie
Ne i/ P Konrtpoabnbie IIpakTnueckue (upp )
NporpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
| Yucna u BeuuCieHUs. ParnonansHbIe )5 1 bubnuoteka [JOK
4qucia https://m.edso00.ru/7f415b90
but6mmoreka [JOK
2 Anrebpandeckue BoIpaKEHUS 27 1 hitps://m.cdsoo.ru/ 7415590
but6mmoreka [JOK
3 ¥ PaBHCHHSI H HCPABCHCTBA 20 ! https://m.edso0.ru/7f415b90
but6mmorekxa [JOK
4 K . D 24 1
OOpAMHATH 1 rpaduKi. PyHiIH https://m.edsoo.ru/7f415b90
bubmuoreka [IOK
IT 1
> OBTOpEHHE 1 0000mIeHHE 6 https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 0




8 KVIACC

KosnyecTBO 4yacoB JJIeKTPOHHbIE
HaunmeHoBaHue pa3/ie/ioB U TeM ungpoBbie
Ne n/m P Konrpoabusie IIpakruueckue (icpp )
NporpamMmbl Bcero oOpa3oBarte/ibHbIE
padoThI padoTsbI
pecypchbl
but6mmoreka [JOK
1 q .K 1
ucia v BeuuciaeHus. KBaaparHueie KOpHU 5 hitps://m.cdsoo.ru/7417af
) Yucna u BeraucneHus. CTENeHb ¢ [eIbIM 7 bubnuoreka [JOK
mokKasarejieM https://m.edsoo.ru/7f417af8
3 Anrebpanyeckue BbIpaKeHHUsI. 5 | bubnmnoreka [JOK
KBanpatHblii TpéxuiieH https://m.edsoo.ru/7f417af8
4 AnrebpanuecKue BHIPAKCHHS. 15 1 bubmuotexa [JOK
AnreGpanueckas ApoOb https://m.edsoo.ru/7f417af8
5 YpaBHeHus v HepaBeHCTBA. KBagpaTHbIe 15 1 but6mmoreka [JOK
YpaBHEHUSA https://m.edsoo.ru/7f417af8
6 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI 13 bubnmoreka [JOK
YpaBHEHUI https://m.edsoo.ru/7f417af8
bubmuoreka [IOK
7 VYpaBHenus u HepaBeHCTBA. HepaBeHCcTBa 12 1 hitps://m.cdsoo.ru/ 741 7af8
bubmuoreka [IOK
8 DyHKUKH. OCHOBHBIC OHATHS > https://m.edsoo.ru/7f417af8
but6mmoreka [JOK
? DyrKupy. HHCT0BLIE GyHKIMA ? https://m.edsoo.ru/7f417af8
but6mmoreka [JOK
10 TosToperne i 060bmerne 6 2 https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0




9 KJIACC

KosnyecTBO 4yacoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM ungpoBbie
Ne n/m P Konrpoabnsie IIpakruueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBartejibHbIE
padoThI padoThI
pecypchl
| Ywucna u BeruncieHus. JleicTBUTEIbHBIC 9 bubnuorexa [JOK
qucaa https://m.edso0.ru/7f419d08
) VYpaBHEHUs 1 HEPABEHCTBA. Y pPaBHEHUS C 14 1 bubmmoreka [JOK
OJHOU MEPEMEHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHenus u HepaBeHCTBA. CHCTEMBI 14 1 bubnnorexka HOK
YPaBHEHHH https://m.edsoo.ru/7f419d08
bu6mmoreka [IOK
4 .H 1 1
VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 6 hitps://m.cdsoo.ru/7f419d08
bu6mmoreka [IOK
o 1 1
> YHKHHH 6 https://m.edsoo.ru/7f419d08
6 YucaoBble OCIE0BAaTEILHOCTH 15 1 ngg;;fg;iii £419408
. [ToBTOpeHme, 06001IeHNE, CHCTEMAaTH3aIUS 18 1 bu6mmoreka [IOK
3HAHUH https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0




HOYPOYHOE IINTAHUPOBAHMUE

7 KIIACC
KosnyecTBO 4yacoB JJIeKTPOHHbIE
uudgposbie
Nen/m | Tema ypoka Konrpoabnbie IIpakTuueckue
Bceero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
1 [ToHsTHE palMOHATIBHOTO YHCIIa 1
) Apudmernueckue 1eHCTBUS C |
palMOHATILHBIMU YU CIIAMU
3 Apudmernueckue 1eHCTBUS C )
palnMoHaIbHBIMU YHCIIAMHU
4 Apudmerndeckue A1eHCTBUSA C 1
palMOHATILHBIMU YU CIIaMU
5 Apudmernueckue 1eHCTBHS € )
palMOHATILHBIMU YU CIIaMU
6 Apudmernueckue 1eHCTBHS € )
palnMoHaIbHBIMU YHCIIAMHU
7 CpaBHeHue, ynopsiourMBaHue 1
palMOHATIBHBIX YHCE
2 CpaBHeHue, ynopsi0uMBaHue )
palMOHATIBHBIX YHCE
9 CpaBHeHue, ynopsi0uMBaHue )
palMoHaIBHBIX YHCET
10 CreneHs ¢ HaTypaJbHBIM MOKa3aTeIeM 1 bubmmorexa [TOK
P https://m.edsoo.ru/7f4211de
bu6mmoreka [IOK
11 CreneHb ¢ HaTypaJbHBIM [10Ka3aTEIEM 1

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




Bbu6mmoreka [IOK

12 CreneHb C HATypaAJIbHBIM MOKa3aTeIeM hitps://m.edsoo.rw/7f421 54c
13 CreneHb C HATypaJIbHBIM MOKa3aTeeM bubmorexa HOK
https://m.edsoo.ru/7f4218be
14 CreneHb C HATypaJIbHBIM MOKa3aTeeM
15 Pemienne ocHOBHBIX 3a/1a4 Ha Ipo0OH,
MPOLIEHTHI U3 PEATbHOMN MPAKTUKH
16 Pemenie ocHOBHBIX 3a/1a4 Ha IpooOH,
MPOLEHTHI U3 PEATbHOMN MPAKTUKH
17 Pemenrie ocHOBHBIX 3a/1a4 Ha IpooOH,
MIPOLIEHTHI U3 PEAIbHOM MPaKTUKH
18 Pemienre ocHOBHBIX 3a/1a4 Ha IpooOH,
MPOLIEHTHI U3 PEATbHOMN MPAKTUKH
19 [Ipu3Haku enUMOCTH, pa3IoKEeHHs Ha
MHO>KUTEIH HATypaJIbHbBIX YUCEI
20 [Ipu3Haku nenUMOCTH, pa3ioKEeHHs Ha
MHO>KUTEIH HATypaJIbHbBIX YUCEIl
71 Peanpubie 3aBucumocTu. [Ipsmast u
oOpaTHasi MPOMOPIHOHATBHOCTH
” Peanbubie 3aBucumoctu. [Ipsmas u
oOpaTHas MPONOPITMOHATHPHOCTH
” Peanbubie 3aBucumoctu. [Ipsmas u
oOpaTHas MPONOPIMOHATHPHOCTH
24 Peanpubie 3aBucumoctu. [Ipsmast u
oOpaTHasi MPOMOPIHOHATHHOCTH
)5 KonTtponpHas padoTa o Teme
"ParnmoHanbpHEIe ynciia"
26 bykBeHHBIE BBIPAKEHUS bubmuoreka [IOK




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

27 Dopmyisl

28 DopmyJibl

’9 ITepemennsblie. JlonmycTuMble 3HaYEHUS
MEPEMEHHBIX
IIpeoOpa3oBanue OYKBEHHBIX BBIPAXKCHUM,

30 pzi:KlefTHe CK060K};IKHpHBez[eHH§ NOJOOHBIX bubmmorexa LOK
CHArAEMLIX https://m.edsoo.ru/7f41fafa
[IpeoGpazoBanne OYKBEHHBIX BbIPAKEHUIMA

31 p;CKpLII)THe CK060K};1KHpHBez[eHH§ HOI[OGH’LIX bubmmorera LOK
CAFAEMEIX https://m.edsoo.ru/7f41£d70
[IpeobpazoBanmne OYKBEHHBIX BBIPAKEHUH,

32 pPacKpbITHE CKOOOK M IIPHUBEACHHUE TI0TI00HBIX
cllaraeMbIX
[IpeobpazoBanmne OYKBEHHBIX BBIpAKEHUH,

33 PacKpbITHE CKOOOK M IIPUBEACHHUE TTO0T00HBIX
cllaraeMbIX

34 CBoiicTBa CTENEHU C HATYypaIbHBIM bubnmoreka [JOK
MoKa3areyieM https://m.edsoo.ru/7f421382

35 CBolicTBa CTEMEHH C HATYPAJTbHBIM bubnnorexka HOK
MoKa3areyieM https://m.edsoo.ru/7f42154¢

16 CBoiiCTBa CTENEHU C HATYpaIbHbIM bubnmoreka [JOK
IoKa3areyieM https://m.edsoo.ru/7f4218be

bubnmoreka [JOK

37 Mrorotinersl https://m.edsol_.lm/7f42276e

bubnmoreka [JOK

38 Muororrerrer https://m.edsocl)_.lru/7f422930

39 CroxeHue, BEBIYUTaHNUE, YMHOKEHUE bu6mmoreka [IOK




MHOT'OYJICHOB https://m.edsoo.ru/7f422af2
40 CioxeHue, BBIYUTaHNUE, YMHOXKEHUE bu6mmoreka [IOK
MHOT'OYJICHOB https://m.edsoo.ru/7f422cc8
A1 CioxeHue, BBIMUTaHNUE, YMHOKEHUE bu6mmoreka [IOK
MHOTOYJICHOB https://m.edsoo.ru/7f422fca
4 CnoxeHue, BBIUUTaHUE, YMHOKEHHE bu6mmoreka [IOK
MHOT'OYJICHOB https://m.edsoo.ru/7f423182
43 DopMyIIbl COKPALIEHHOTO YMHOXKEHUS bubmmorera LOK
https://m.edsoo.ru/7f42432a
44 DopMyIIbl COKPALIEHHOTO YMHOXKEHUS buommorexa HOK
https://m.edsoo.ru/7f42464a
45 DopMyJIbl COKPAIIEHHOTO YMHOXKEHUS bubmorexa [JOK
https://m.edsoo.ru/7f424¢12
46 DopMyJibl COKPAIIEHHOTO YMHOXKEHUS bubmorexa [JOK
https://m.edsoo.ru/7f424£d2
47 DopMyJIbl COKPAIIEHHOTO YMHOXKEHUS bubmorexa HOK
https://m.edsoo.ru/7f4251d0
48 Paznoxenre MHOTOUYJIEHOB Ha MHOKHUTEN bubmorexa HOK
https://m.edsoo.ru/7f423312
49 PaznoxeHnne MHOTOUYJICHOB Ha MHOKHUTETH bubmorexa HOK
https://m.edsoo.ru/7f4237fe
50 PaznoxxeHre MHOTO4YJIEHOB HA MHOKHUTEIN bubmorexa HOK
https://m.edsoo.ru/7f4239de
51 Pa3znoxxeHne MHOrO4JIEHOB HA MHOKUTEIHN
5 KontponpHas padoTa o Teme
"AnreOpanyeckue BeIpaxeHus"
53 YpaBHeHwue, paBuiia mpeoopazoBaHus

YpaBHEHUS, PABHOCHJIBHOCTh YPABHEHUI




JIuneliHOE ypaBHEHHE C OJHON IEPEMEHHOMN,

>4 pEllIeHNE JIMHENHBIX YPaBHEHHI
55 JIuneliHOE ypaBHEHHE C OHOU IIEPEMEHHOMN, bubnuoreka [IOK
pelieHne JIMHEMHBIX YPaBHEHUI https://m.edsoo.ru/7f420482
56 JIvuHeitHoe ypaBHEHHUE C OJTHOW NMEPEMEHHOM,
pEllIeHNE JIMHENHBIX YPaBHEHHI
57 Pemenue 3aga4 ¢ moMoIbo ypaBHEHUH buGmnorexa LIOK
https://m.edsoo.ru/7f42064¢
58 Pemenue 3aga4 ¢ moMoIbo ypaBHEHUH bubmorexa LOK
https://m.edso00.ru/7f420806
59 Pemenue 3aga4 ¢ moMoIbo ypaBHEHUH bubmorexa LOK
https://m.edsoo.ru/7f4209a0
60 Pemienue 3aga4d ¢ moMoIIbIO YpaBHEHU I bubmmorexa [TOK
https://m.edsoo.ru/7f420e6e
61 JIuHeitHoe ypaBHEHUE C IBYyMS bubmuorexa [JOK
NEPEMEHHBIMH U €T0 rpaduk https://m.edsoo.ru/7f427¢32
6 JIuneliHoe ypaBHEHHE C IByMs bubnmoreka [JOK
MEePEMEHHBIMH H €T0 TpaduK https://m.edsoo.ru/7f427¢e8a
63 Cucrema IByX JIMNHEMHBIX YPABHEHHI C bubnmoreka [JOK
JABYMs [IEPEMEHHBIMU https://m.edsoo.ru/7f42836¢
64 CucreMa IByX JUHEUHBIX YPaBHEHUH C
JIBYMsI IIEPEMEHHBIMU
65 CucreMa IByX JUHEUHBIX YPaBHEHUH C
JBYMsI IIEPEMEHHBIMU
66 Cucrema ByX JUHEHHBIX YPaBHEHUH €
JIBYMsI IIEPEMEHHBIMU
67 Pemenue cucrem ypaBHEHUI bubmmorexa LOK

https://m.edsoo.ru/7f4284de




Bbu6mmoreka [IOK

68 Peutertue cretem ypapterit https://m.edsoo.ru/7f42865a
69 Pemenue cucrem ypaBHEHHI bubmorexa HOK
https://m.edsoo.ru/7f4287d6
70 Pemenue cucrem ypaBHEHHI
71 Pemenue cucrem ypaBHEHUN
7 KontponbHas padota o teme "JInHeiHbIC bubnnorexka HOK
ypaBHeHuUsA" https://m.edsoo.ru/7f421044
73 Koopnunara Touku Ha npsamoit bubmmorexa [TOK
https://m.edsoo.ru/7f41de76
bubnnorexka HOK
74 HHeI10BbIC MPOMENKY Tkt https://m.edsocl)l.ru/7f41dfﬂ
75 YucnoBble TPOMEKYTKH
76 Paccrostaue Mf:)K,ZLy ):[vaM;I TOYKaAMU
KOOpJAMHATHOM NpSMOI
77 Paccrosinie Mexay AByMs TOUKaMH
KOOPJMHATHOU IIPSIMOM
78 [IpssMoyroibHAs cucTEMa KOOPAUHAT HA bubnmoreka [JOK
IIJIOCKOCTHU https://m.edsoo.ru/7f41el6e
79 [IpssMoyronpHas cucreMa KOOpAUHAT HA bubnuoreka [IOK
IUIOCKOCTH https://m.edsoo.ru/7f41e42a
80 [Tpumeps! rpadukoB, 3a1aHHBIX GopMyTamMu fgfg;;fg;ggi £41e8a8
81 [Tpumeps! rpadukoB, 3a1aHHBIX GopMyTamMu ngg;;fg;gg}; £41ed80
82 [Tpumeps! rpadukoB, 3a1aHHBIX GopMyTamMu
83 Urenue rpavkoB peanbHbIX 3aBUCHMOCTEN bubmmorera LOK

https://m.edsoo.ru/7f41ea24




84 Urenue rpavkoB peanbHbIX 3aBUCIMOCTEN
bu6mmoreka [IOK
II
85 OHATHE QYHKIHH https://m.edsoo.ru/7{41ef06
86 I'padux pynkuun
. . bu6mmoreka [IOK
87 CroficTea Qyrkumit https://m.edsoo.ru/7f41f078
. N bu6mmoreka [IOK
88 Crolictsa QysKimit https://m.edsoo.ru/7f41f1fe
bu6mmoreka [IOK
e
89 MHelHas QyHKI https://m.edsoo.ru/7{427282
Bbu6mmoreka [IOK
90 Jluneii
MHelHas QyHKI https://m.edsoo.ru/7f427412
Bbu6mmoreka [IOK
91 II HHOIA
OCTPOCHHE rpauia IMHCHHOM dyHicin https://m.edsoo.ru/7f426d1e
92 [Toctpoenue rpaduka TuHEHHON QyHKIIH
93 I'paduk pysakmmm y =x|
94 I'padux pynkuum y =[x|
KontponbHas padota o teme "KoopauHathl
95 u rpaduxu. @ynkun" / Becepoccuiickas bubmmorera LOK
p P YRR P https://m.edsoo.ru/7f41£50a
npoBepoyHas pabota
96 [ToBTOpEHNE OCHOBHBIX MOHATHI U METOJOB
Kypca 7 kiacca, 00001eHre 3HaHUIA
97 [loBTOpEHNE OCHOBHBIX MOHATUI U METO/I0B bubmuoreka [IOK
Kypca 7 kiacca, 00001eH1e 3HaHUIA https://m.edsoo.ru/7f429f32
08 IToBTOpPEHNE OCHOBHBIX MOHATUI U METOOB bubnuoreka [IOK
Kypca 7 Kiacca, 0000IeHre 3HAaHHA https://m.edsoo.ru/7f42a0e0
99 Wrorosas koHTposibHas padoTa / bubnmoreka [JOK

Bcepoccuiickas mpoBepodHas paboTa

https://m.edsoo.ru/7f429¢6¢




100 [ToBTOpEHME OCHOBHBIX NOHATHI U METOA0B 1
Kypca 7 kitacca, 00001IeHre 3HaHUIA
101 IToBTOpEHME OCHOBHBIX MOHATUI U METOLOB ) bubnuoreka [IOK
Kypca 7 kiacca, 00001eHre 3HAaHHA https://m.edsoo.ru/7f42a27a
102 [ToBTOpEHNE OCHOBHBIX MMOHATHI U METOJOB | bubnmoreka [JOK
Kypca 7 kiacca, 00001eHre 3HaHUIA https://m.edsoo.ru/7f42a900
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102




8 KVIACC

KosnyecTBO 4yacoB JJIeKTPOHHbIE
New/m Tema ypoxa Konrpoabnsie IIpakruyeckue L
Bcero oOpa3oBaTe/ibHbIE
padoTsbI padoThI pecypen
1 KBanpaTHblii KOpeHb U3 ynCIIa 1 bubmmorera LOK
https://m.edsoo.ru/7f42d452
bubnuorexa [JOK
2 [TonsiTHE 00 MPPALMOHAIIEHOM YHCIIE 1 hitps://m.c dsof)l.m Tf42ea0a
3 JlecsiTuuHbie TPUOTHUKCHUS 1
MPPALMOHATIBHBIX YHCEN
4 JecsiTuunblie MpUOTMKEHUS |
UPPALMOHATIBHBIX YHCET
5 JleficTBUTENbHBIC YKCIIa 1
6 CpaBHEHHE AEHCTBUTEIBHBIX YUCEI 1
7 CpaBHeHME TEUCTBUTEIBHBIX YUCEI 1
8 Apudmernueckuii KBaJpaTHbBII KOPEHb 1
9 VYpaBHeHue BUaa X* = a 1
10 CaoticTBa apu(PMETUYECKUX KBAPATHBIX 1 bubnnorexka HOK
KOpHEU https://m.edsoo.ru/7f42d862
1 CBoiicTBa apu(PMETHIECKUX KBAIPATHBIX | Bbu6mmoreka [IOK
KOpHEU https://m.edsoo.ru/7f42d862
12 [IpeoOpa3oBaHKe YHCIOBBIX BHIPAKCHHH, 1 Bbu6mmoreka [IOK
COJIepKAINX KBAJIPATHBIE KOPHU https://m.edsoo.ru/7f42dd26
13 [IpeobpazoBaHne YUCIOBBIX BBIPAKEHHIA, | bubnuoreka [IOK
COJZIEpKaIMX KBaJApaTHbIE KOPHU https://m.edsoo.ru/7f42ded4
14 [IpeoOpa3zoBaHKe YNCTOBBIX BHIPAKCHHH, 1 bubnuorexa [JOK




CoJIeprKalIuX KBaJpaTHbIE KOPHU

https://m.edsoo.ru/7f42e0be

15 [IpeoOpazoBaHKe YNCTOBBIX BHIPAKCHUH, bubnnorexa HOK
COIEpKALIUX KBAaIPaTHBIE KOPHU https://m.edsoo.ru/7f42¢262
16 CreneHn C LIETIBIM ITI0Ka3aTeIeM bubmorexa LOK
https://m.edsoo.ru/7f4354a4
CrangapTHas 3anuch yncia. Pazmepsl
00BEKTOB OKpYIKaromero mupa (ot
17 BHGMGHTapHIi)}(Di(IaCTI;H o KOPCME/I‘IGCKI/IX bubmorexa LOK
00BEKTOB), JUIUTEIBHOCTD IIPOLIECCOB B hitpsim.edson.n 7E 20098
OKPY’KaIOIlleM MUPE
18 CBOMCTBA CTEIEHHU C I[EIBIM ITOKA3aTEIEM bubmmorexa [IOK
https://m.edsoo.ru/7f435648
19 CBOMCTBA CTEIEHHU C I[EIBIM ITOKA3aTEIEM bubmmorexa OK
https://m.eds00.1ru/7f435648
20 CBOMCTBA CTEIEHHU C I[EIBIM ITOKA3aTEIEM buGnnorexa LIOK
https://m.edsoo.ru/7f435648
21 CBoOIiCTBa CTENEHH C IIEJIBIM ITI0Ka3aTelIeM buGnnorexa LIOK
https://m.edsoo.ru/7f43599a
22 CBoIiCTBa CTENEHH C LIEJIBIM ITI0Ka3aTelIeM buGnnorexa LIOK
https://m.edsoo.ru/7f435ed6
23 KBanpaTHbiii TpEXUiieH
24 KBanpaThslii TpéxusieH
)5 Pa3znoxxeHne kBagpaTHOro TpEX4iieHa Ha bubmmoreka [JOK
MHOKHUTEIIN https://m.edsoo.ru/7f42fd38
26 PaznoxeHune kBapaTHOro TpEXUsaeHa Ha bubnnorexa HOK
MHOXXHTEIIN https://m.edsoo.ru/7f42fd38
7 KoHnTtponbHas paboTa 1mo tTemam bubnnorexa HOK

"KBanparssle kopHU. CTENEHMU.

https://m.edsoo.ru/7f42ec80




KBanpaThsiii Tpexuien"

bubnnorexa HOK
28 Anrebpanecias 1poor https://m.edsof)l.m/7f4303 82
29 JlomycTrMble 3HaYCHUsI IEPEMEHHBIX,
BXOJISIINX B aIreOpandeckie BhIPpaKEeHUs
30 JlonycTrMble 3Ha4eHHsI TIEPEMEHHBIX,
BXOJIALINX B alredpandyeckue BhIpaskeHus
31 OCHOBHOE CBOMCTBO areOpandecKoi bubmmoreka [JOK
Ipodu https://m.edsoo.ru/7f4308e6
. bubmmoreka [JOK
32 Coxpamerne podeii https://m.edsoj)—.lm/7f430a83
33 Cokparerie 1podeit Effﬁf:ﬁggimgom
. bubmmoreka [JOK
34 Coxpauierne podeit https://rn.edsol_.lm/7f430f44
35 CroxxeHnue, BBIYUTaHUE, YMHOXKEHHUE U Bbu6mmoreka [IOK
JIeTICHUE aJreOpandecKux apooei https://m.edsoo.ru/7f43128¢
36 CnoxeHue, BBIUNTAaHUE, YMHOKEHUE U bubnnorexa HOK
JeJIeHNe aredpanveckux apooeit https://m.edsoo.ru/7f4315¢c0
37 CroxxeHnue, BBIYUTaHUE, YMHOXKEHHUE U bu6mmoreka [IOK
JIeTICHUE aJIreOpandecKux apooei https://m.edsoo.ru/7f4318c2
13 CnoxeHue, BBIUMTaHUE, YMHOKEHUE U bubmmoreka [JOK
JIeTICHUE aJIreOpandecKux apooeit https://m.edsoo.ru/7f431a20
39 [IpeobpazoBanue BEIpaKEHHIA, COAEPIKALIIX bubnuoreka [IOK
anredpandeckue apodu https://m.edsoo.ru/7f43259¢
40 [IpeoOpazoBanue BBIpaKEHUH, CONEPKAIIIX bubnnorexa HOK
anreOpanveckue Ipoou https://m.edsoo.ru/7f432736
41 [IpeobpazoBanue BBIpaKEHHI, COAEPIKALIIX bubmuoreka [IOK




anreOpanyeckue qpodu

https://m.edsoo.ru/7f432736

4 KoHnTtponbHas pabota mo Teme bubnnorexa HOK
"AnreOpanyeckas Jpoos" https://m.edsoo.ru/7f431d36
bubnnorexka HOK
43 Keazparoe ypasHenne https://m.edSO(I)l.ru/7f4Zeela
44 HenonHoe kBanpatHOe ypaBHEHUE Bubnmorexa LIOK
https://m.edsoo.ru/7f42eela
45 HenonHoe kBanpaTHOE ypaBHEHUE Bubnmorexa LIOK
https://m.edsoo.ru/7f42eela
46 ®dopMyia KOpHEW KBaIpaTHOIO YPaBHEHUs Bubmnorexa LIOK
https://m.edsoo.ru/7f42£158
47 dopmyiia KOpHEN KBAJIPATHOTO YpaBHEHUS bubmmorexa LIOK
https://m.edsoo.ru/7f42{316
48 dopmylia KOpHEN KBAJIPATHOTO YpaBHEHUS brbmmorexa LIOK
https://m.edsoo.ru/7f42f5a4
bubmmoreka [JOK
49 Teopea Biiera https://m.edsocl)_.lru/7f42fef0
bubnnorexa HOK
>0 Teopeva Buera https://m.edSO(I)l.ru/7f430076
51 Pemenue ypaBHeHMH, CBOIAIIMXCS K bubnnorexa HOK
KBaJpaTHBIM https://m.edsoo.ru/7f43¢c542
5 Pemienue ypaBHeHuUM, CBOASAIIMXCS K Bbu6mmoreka [IOK
KBAJIPATHBIM https://m.edsoo.ru/7f43¢3d0
53 [Ipocreiimme qpoOHO-paIMOHATBHBIE bubnnorexa HOK
ypaBHEHUS https://m.edsoo.ru/7f4328¢c6
54 [Ipocreitmme 1poOHO-paIMOHATILHEIE bubnnorexa HOK
YpaBHEHUS https://m.edsoo.ru/7f432b6e
55 Pentenne TeKCTOBBIX 3a7a4 C TOMOIIBIO bubmuorexa [JOK




KBaJPaTHBIX YPaBHEHUU

https://m.edsoo.ru/7f42£75¢

56

Pemenne TeKCTOBBIX 3a/1a4 ¢ IOMOIIBIO
KBaJPaTHBIX YPaBHEHUU

bu6mmoreka [IOK
https://m.edsoo.ru/7142{816

57

Kontponbnas padota mo teme "KBanpaTHbie
ypaBHEeHUS"

Bbu6mmoreka [IOK
https://m.edsoo.ru/7f43012

58

JInneliHOEe ypaBHEHME C IBYMs
NEPEMEHHBIMH, €T0 rpadUK, IPUMEpPbI
pelIeHNs YPaBHEHUN B LENBIX YUCIIAX

59

JInneliHOEe ypaBHEHME C 1BYMs
NEPEMEHHBIMH, €T0 rpadUK, IPUMEpPbI
peleHus: ypaBHEHUH B LEJBIX YUCIIAX

60

JIuHeitHoe ypaBHEHUE C IBYyMS
MEPEMEHHBIMH, €ro IrpaduK, IpUMepbI
pELLIECHNS YPABHEHHM B LIEJIBIX YHCIIAX

61

Pemenue cuctem AByX JIMHEWHBIX
YpaBHEHUH C ABYMS TIEPEMEHHBIMHU

62

Pewenne cucreM IByX JIMHEMHBIX
YPaBHEHUH C JBYMs IEPEMEHHBIMU

63

Pemenue cuctem AByX JIMHEWHBIX
YPaBHEHUH C JBYyMs IEPEMEHHBIMU

64

[TpumMepsl penieHrst CUCTEM HEJTMHEHHBIX
YpaBHEHUH ¢ ABYMS NEPEMEHHBIMU

65

[Ipumepsl perieHust CUCTEM HEIMHENHBIX
YpPaBHEHUH C JIBYMsI IEPEMEHHBIMU

66

I'paduueckas MHTEpIIpEeTALUs YPaBHEHUS C
JBYMsI IEPEMEHHBIMU U CUCTEM JIMHEUHBIX
YPaBHEHUH € ABYMs IEPEMEHHBIMU

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

67

['padmyeckas MHTEpIpeTaLls YPaBHEHUS C

bu6mmoreka [IOK




JBYMsI IEPEMEHHBIMU U CHCTEM JTMHEHHBIX
YpaBHEHUH ¢ ABYMS MEPEMEHHBIMU

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

Pemenne TeKCTOBBIX 3aJa4 C IIOMOIIBIO

08 CUCTEM ypaBHEHUU
69 Pemienne TeKCTOBBIX 3a/1a4 ¢ TOMOIIbIO
CHCTEM ypaBHEHUM
70 Pemenne TeKCTOBBIX 3a/1a4 ¢ IOMOIIIBIO
CHCTEM ypaBHEHUM
71 YucnoBble HEPABEHCTBA U UX CBOMCTBA
72 YucnoBble HEpaBEHCTBA U UX CBOMCTBA
73 HepaseHcTBO ¢ 0/1HOI TepeMEHHON
74 JIuneliHble HEPABEHCTBA C OJTHOM bubmmoreka [JOK
MEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f42c692
75 JIuHeiiHble HEpaBEHCTBA C OJJHOU bubmuoreka [IOK
MIEPEMEHHOM U UX PELICHUE https://m.edsoo.ru/7f42c840
76 JIvHeitHbIe HEpaBEHCTBA C OJHOMN
NIEPEMEHHOMN U UX PEILLICHUE
77 CucTemMbl TUHEHHBIX HEPABEHCTB C OAHOU bubmmoreka [JOK
MEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f42cb88
3 CucTemMbl TUHEHHBIX HEPABEHCTB C OAHOM bubmmoreka [JOK
MIEPEMEHHOM U UX PELIECHUE https://m.edsoo.ru/7f42cd2¢c
79 CucreMbl TUHEUHBIX HEPABEHCTB C OJJHOM
NIEPEMEHHOMN U UX PEILICHUE
N3o0pakeHne perieHus THHEHHOTO
80 HEpPAaBEHCTBA M X CUCTEM Ha YHUCIIOBOU bubmmorexa [JOK
= https://m.edsoo.ru/7f42¢9¢4
npsiMOi
21 N3o06pakenue pereHus TMHEHHOTO bubmuoreka [IOK

HCPAaBCHCTBA U UX CUCTEM Ha YKCI0BOM

https://m.edsoo.ru/7f42c9¢4




IPsIMOM

KoHnTtponbHas paboTa 1mo Temam

82 " ~ 1
HepasenctBa. Cuctemsl ypaBHEHUI
bu6mmoreka [IOK
83 Homsrrie gyt https://m.edsoo.ru/7f433c12
24 OO6nacth onpeaeeHns: 1 MHOYKECTBO bubnnorexa HOK
3HAYCHUH (PYHKITUN https://m.edsoo.ru/7f433d84
85 Crioco0b! 3a1aHus GyHKIUH
86 I'padux byaKIIIN
27 CaoticTBa (hyHKIIUH, UX OTOOpaKeHUE HA
rpaduke
88 Urenue u nocTpoeHue rpapuKoB GyHKIHI
29 [Tpumeps! rpadgukoB QyHKITUH,
OTPKAIOIINX peaTbHBIC TPOIIECCHI
OYHKINH, OMUCHIBAIOIINE TPIMYIO U
90 06y aT?{ MPOIIO H:Il{anbﬂile ’ bubmorexa [JOK
PATHYIO TPOTIOpH https://m.edsoo.ru/7f434bbc
3aBUCUMOCTH, X TpauKu
91 lunep6ona
bu6mmoreka [IOK
72 Pinepbona https://m.edsoo.ru/7f4343¢2
bu6mmoreka [IOK
1—‘ — v2
93 paui dynicumn y = x https://m.edsoo.ru/7f434572
Oyakmun y =x2, y =x3, y= VX, y = [X|;
94 };I(;)le[{ecée eieﬂne y aBHeH}II/Iﬁ |I/I| bubmmorera LOK
P PEIICHHE ¥P htps:/m.edsoo.ru/7f434d38
CUCTEM YPaBHEHHIA
[ToBTOpEHNE OCHOBHBIX MOHATHI U METOJOB
. bu6mmoreka [IOK
95 KypcoB 7 1 8 KjaccoB, 00001menne 3HaHuH /

Bcepoccuiickas mpoBepodHas paboTa

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




[ToBTOpEHME OCHOBHBIX OHATHI U METOA0B

%6 KypcoB 7 1 8 KiaccoB, 00001eHe 3HAaHU I !
97 IToBTOpEHNE OCHOBHBIX MOHATUI U METOLOB | bubnuoreka [JOK
KypcoB 7 u 8 KJ1accoB, 0000IIeHNEe 3HAHUN https://m.edsoo.ru/7f43736¢
08 IToBTOpEHNE OCHOBHBIX MOHATHI U METOJOB | bubmmoreka [JOK
KypcoB 7 1 8 KjiaccoB, 00001IeHe 3HAaHU I https://m.edsoo.ru/7f437510
99 Wrorosast koHTpOJIBbHASA paboTa / 1 bubmuoreka [IOK
Bcepoccutiickas mpoBepodHas paboTa https://m.edsoo.ru/7f434eb4
100 IToBTOpEHNE OCHOBHBIX MOHATUI U METOOB | bubnuoreka [IOK
KypcoB 7 u 8 KJ1accoB, 0000IIeHnEe 3HAHNUN https://m.edsoo.ru/7f4376b4
101 IToBTOpEHNE OCHOBHBIX MOHATHI U METOJOB | bubmmoreka [JOK
KypcoB 7 1 8 KiaccoB, 00001eHe 3HaHU I https://m.edsoo.ru/7f436b88
102 [loBTOpEHNE OCHOBHBIX MOHATUI U METO/I0B 1 bubmuoreka [IOK
KypcoB 7 U 8 KJ1accoB, 0000IIeHnEe 3HAHUN https://m.edsoo.ru/7f437858
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102




9 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBOo 4acoB

Bcero

KonTpoJibHbIe
padoTsI

IIpakTuyeckue
padoThI

DJIeKTPOHHbIE
uudposbie
oOpa3oBarte/ibHbIE

pecypcsl

ParnronanbHbIe yncIia, HppannoHANIbHbIC
YHCiIa, KOHEYHbIE U OECKOHEUHBIE
JeCATUYHbIE Jpodu

MHOXECTBO JIeHCTBUTEIIHHBIX YHCE]T,
JIeHCTBUTENLHBIE YHCIIa KaK OECKOHEUHBIE
JeCATUYHBIE TpoOH

B3auMHO 01HO3HAYHOE COOTBETCTBUE MEXKIY
MHOXECTBOM llel\/'ICTBI/ITeJIBHBIX HUCCII U
MHO>KE€CTBOM TOYEK KOOPJAMHATHON MPSMOM

CpaBHeHUE NeHCTBUTEIBHBIX YUCEIL,
apudmeTnyecKue AeUCTBUS C
JNEHCTBUTEILHBIME YUCIIAMHU

[TpubmmkEHHOE 3HAYCHNE BETMYHHBI,
TOYHOCTb MPUOIIMKEHUS

OkpyrieHue uncen

Oxpyrienue yucen

[Tpukuaka v OlIeHKa pe3yIbTaTOB
BEIYHCIICHUN

[Ipukuka 1 OEHKa pe3yIbTaTOB
BBIYHUCIICHUN

10

JIuneitHoe ypaBHeHue. Pemenue ypaBHeHUH,
CBOAAIMXCA K JIMHENHBIM

but6morex IJOK
https://m.edsoo.ru/7f43bf66




JIunelinoe ypaBHeHue. PelieHne ypaBHeHuUH,

i CBOSIINXCS K JIMHEHHBIM
12 KBanpaTtHoe ypaBHeHue. Pemenue bu6nuoreka [IOK
YPaBHEHUH, CBOAALINXCS K KBaJAPAaTHBIM https://m.edsoo.ru/7f43¢542
13 KBagparHoe ypaBHeHue. Pemienue bubnmoreka [JOK
ypaBHEHUH, CBOJAIIMXCS K KBaIpaTHBIM https://m.edsoo.ru/7f43¢c542
14 bukBagpaTHbie ypaBHEHUS bubmorexa [TOK
https://m.edsoo.ru/7f43¢3d0
15 bukBagpaTHbie ypaBHEHUS Bubmorexa HOK
https://m.edsoo.ru/7f43¢c3d0
[IpumMepsl penieHrst ypaBHEHUM TPEThEH U
16 YeTBEPTOU CTENEHEH pa3IOKEHUEM Ha
MHOHUTENH
[IpuMepsl perieHust ypaBHEHUN TPEThEU U
17 YeTBEPTOU CTENEHEN pa3IoKEHUEM Ha
MHOHUTENH
18 Pemenne npoOHO-paliMOHaIBHBIX YpaBHEHUT bubmorexa [IOK
https://m.edsoo.ru/7f43c9b6
19 Pemenne npoOHO-paliMOHaIBHBIX YpaBHEHUT bubmorexa [IOK
https://m.edsoo.ru/7f43c9b6
20 Pemienne TeKCTOBBIX 3a/1a4 alredpanyecKum
METOA0M
71 Pemienne TeKCTOBBIX 3a/1a4 aJIre0panyecKum
METOJIOM
” Pemienne TeKCTOBBIX 3a/1a4 alredpanyecKum
METOA0M
” KonTtponbHas pabota o Teme "YpaBHeHUS C

OJHOI mepeMeHHONn"




24

ypaBHeHI/Ie C AByMs IIEPCMCHHBIMU U €TO
rpaduk

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

25

ypaBHeHI/Ie C AByMs IICPCMCHHBIMU U €TO
rpadux

but6mmorekxa [JOK
https://m.edsoo.ru/7f43d0b4

26

CucreMa IByX JUHEUHBIX YPaBHEHUH C
JIBYMsI IEPEMEHHBIMU U €€ pellleHne

27

Cucrema ByX JMHEHHBIX YPaBHEHUH C
JIBYMsI IEPEMEHHBIMU U €€ PEIICHUE

28

Cucrema 1ByX JTUHEHHBIX YPaBHEHUH €
JBYMSI IIEPEMEHHBIMU U €€ peleHue

29

CucremMa IByX JUHEUHBIX YPaBHEHUH C
JIBYMsI IEPEMEHHBIMU U €€ pelleHne

30

Pemenue cucrem AByX ypaBHEHHU, OJTHO U3

KOTOPBIX JINHEMHOE, a IPyroe — BTOPOMl
CTETeHH

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

31

Pemenue cucrem AByX ypaBHEHH, OJTHO U3

KOTOPBIX JINHEMHOE, a IPyroe — BTOPOMl
CTCIICHU

but6mmorekxa [IOK
https://m.edsoo.ru/7f43d55a

32

Pemenue cuctem AByX ypaBHEHHI, OJTHO U3

KOTOPBIX JINHEMHOE, a IPyroe — BTOPOMl
CTCIICHU

33

Pemenue cuctem AByX ypaBHEHHI, OJTHO U3

KOTOPBIX JINHEIHOE, a IPyroe — BTOPOil
CTETeHH

34

I'paduueckas MHTEpPIpPETALIUS CHCTEMBI
YPaBHEHUH € JBYMS IEPEMEHHBIMU

35

Pemenune TeKCTOBBIX 3a/1a4 alIre0panyeckKium

CIoco00oM




Pemenune TeKCTOBBIX 3a/1a4 aJIre0panyecKum

36
crocobom
37 KonTtponsHas padora no Teme "Crucrembl
ypaBHEHHI"
38 YucnoBble HEpaBEHCTBA U UX CBOMCTBA
39 YucnoBble HEpaBEHCTBA U UX CBOMCTBA bubmorexa [JOK
https://m.edsoo.ru/7f43ad5a
40 JIuHeiiHble HEpaBEHCTBA C OJJHOU Bu6muorexa [JOK
MIEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f43af08
41 JInHeliHbIE HEPABEHCTBA C OXHOM bu6nuorexa [IOK
IIEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f43af08
4 JIuneliHbIe HEPABEHCTBA C OJTHOM bubnmoreka [JOK
MEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f43af08
43 CucreMsl JII:IHGf/iHbIX HEPABEHCTB C OJJHOM
MIEPEMEHHOMN U UX PEIICHHE
44 CucreMsl JII:IHGI\/'IHBIX HEPABEHCTB C OJJHOM
MEPEMEHHOMN U UX pElICHHE
45 CucreMnl J'II\/’IHCI‘/'IHBIX HEpPABEHCTB C OJTHOM
MIEPEMEHHOMN U UX PEIICHHE
46 KBagpaTHbie HEpaBEHCTBA U UX PEILICHUE bubmorexa [TOK
https://m.edsoo.ru/7f43b098
47 KBagpaTHbie HEpaBEHCTBA U UX PEILICHUE Bubmorexa HOK
https://m.edsoo.ru/7f43b21e
48 KBagpaTHbie HEpaBEHCTBA U UX PEILICHUE Bubmorexa HOK
https://m.edsoo.ru/7f43b5a2
49 KBagpaTHbie HEpaBEHCTBA U UX PEILICHUE
50 KBanpaTHble HEpaBEHCTBA U UX PELLIEHUE
51 ['padpuaeckas mHTEpHIpETALINS HEPABEHCTB U bubnuoreka [JOK




CHUCTEM HCPABCHCTB C IBYMs IICPCMCHHBIMU

https://m.edsoo.ru/7f43b098

['padmyeckas uHTEpIpeTALlUsl HEPABEHCTB U

32 CUCTEM HEPaBEHCTB C JIBYMS MIEpEMEHHBIMU
53 KoHnTtponbHast pabota 1mo Teme
"Hepasencrtna"
54 Kanparuunas ¢pynkuus, e€ rpaduk u Bubmuotexa [JOK
CBOMCTBA https://m.edsoo.ru/7f4396¢6
55 KBaaparnunas pyukims, e€ rpaduk u bu6nuorexa [JOK
CBOMCTBA https://m.edsoo.ru/7f439842
56 KBanparuunas ¢pyHkius, e€ rpaduk u bubnmoreka [JOK
CBOICTBA https://m.edsoo.ru/7f4399b4
57 [Tapaboia, KOOpAMHATHI BEPUTUHBI bubnuorexa [JOK
napaboJibl, 0Ch CHMMETPHUH MapadoIIbl https://m.edsoo.ru/7f439eb4
58 [Tapa6omna, KOOpAUHATHI BEPITUHBI bubnuorexa [JOK
napaboIIbl, 0Cb CHMMETPHUH 1apadoIbl https://m.edsoo.ru/7f43a03a
59 [TapaGosna, KOOPAUHATHI BEPIIMHbI bubnmoreka [JOK
napaboJIbl, OCh CHMMETPHUH TTapadoJIbI https://m.edsoo.ru/7f43alac
60 [Tapaboua, KOOpAMHATHI BEPUTUHBI bu6muorexa [JOK
napaboJibl, 0Ch CHMMETPHUH MapadoIIbl https://m.edsoo.ru/7f43a31e
61 [Tapa6omna, KOOpAUHATHI BEPITUHBI bubnuorexa [JOK
napaboJIbl, OCh CHMMETPHUH TTapadoJIbI https://m.edsoo.ru/7f43a526
6 [TapaGosna, KOOPAUHATHI BEPIIMHbI
napaboJIbl, OCh CHMMETPHUH TTapaboJIbI
63 I'paduku pynkumit: y =kx, y=kx +b,
y=k/x, y=x3, y=vX, y=[X|
64 I'padpuku pynkomit: y =kx, y=kx + b,
y=k/x, y=x3, y=vX, y=[x|
65 I'paduku pynkumit: y = kx, y=kx +b,




y=k/x, y=x*, y=vx, y=[x|

I'paduku pynkomit: y =kx, y=kx + b,

66
y=k/x, y=x*, y=vx, y=[x|
67 I'padpuku pynkomit: y =kx, y=kx + b,
Fk/xa FX3, Y=VX, F|X|
68 I'paduku pynkumit: y = kx, y=kx +b,
y=k/x, y=x*, y=vx, y=[x|
but6mmoreka [JOK
K "(D "
69 OHTPOIIbHAs padoTa no Teme "Pymkuyi https://m.edsoo.ru/7f43ab84
70 [ToHsiTE YMCTIOBOM MTOCIEA0BATEIBHOCTH bubmorexa [IOK
A https://m.edsoo.ru/7f43e6¢c6
3ajanue nocaea0BaTeIbHOCTU
71 eKyppeHTHOH dopmyoit u popmysoii n-ro bubmmorexa LOK
PeKyPP pMYy pMY https://m.edsoo.ru/7f43ebda
yjeHa
7 Apudmerndeckas 1 TeOMETpUICCKas bu6nuorexa [JOK
IIPOrPECCUH https://m.edsoo.ru/7f43ed7e
7 ApudmeTrnueckasi U reoMeTpUuecKas bubnmoreka [JOK
POrPECCUU https://m.edsoo.ru/7f43f3b4
®@opMyJIBI N-TO YjieHa apuPMETUUECKON U
74 reofaez WYECKOM Ipor I;cgl)/lﬁ CYMMBI bubmorexa [IOK
p porp > &Y https://m.edsoo.ru/7f43f58a
MEPBBIX N YJICHOB
®@opMyJIBI N-TO YjieHa apuPMETUUECKON U
75 reof/[ez WYECKOU Ipor I;C((tll)/lﬁ CYMMBI bubamorexa [TOK
P porp el https://m.edsoo.ru/7f43ef2¢c
MEPBBIX N YICHOB
®DopMyIbl N-r0 YieHa apuhMEeTUIECKON 1
76 F€OMETPUUYECKON MTPOTPECCUM, CyMMBI bubamorexa [TOK
P porp » VM https://m.edsoo.ru/7f43f0c6
MIEPBBIX N YICHOB
77 ®DopMyIbl N-T0 YieHa apuhMEeTUIECKON U bubmuoreka [JOK




F€OMETPUYECKOU ITPOTPECCUM, CyMMBI
IIEPBBIX N YWICHOB

https://m.edsoo.ru/7f43{72¢

@opMyIibl N-ro WieHa apupMeTHIecKoi u

78 F€OMETPUUYECKOU IIPOTPECCUM, CyMMBI Bubmrorexa LIOK
https://m.edsoo.ru/7f43f8a0
MIEPBBIX N YICHOB
N3o0pakeHue 4ieHOB apuhMEeTUIECKON 1
79 reOMETPUUYECKON MPOrpeccuii TOUKaMu Ha
KOOPAMHATHOW IUIOCKOCTH
N3o0pakeHue 4ieHOB apuhMEeTUIECKON 1
80 reOMETPUYECKON MPOrpeccuii ToOUKaMu Ha
KOOPJAWHATHOW IJIOCKOCTH
81 JInHENHBIN U KCITOHEHIUAIbHBIN POCT
82 CroxHbI€ TPOIIEHTHI bubmmorexa [IOK
https://m.edsoo.ru/7f43fe0e
83 CioxHbI€ POIIEHTHI buGnnorexa LIOK
https://m.edsoo.ru/7f4401a6
24 KonTtponsHas padota no teme "Uncnosbie bu6nuoreka [IOK
IIOCJIeA0BATEILHOCTH " https://m.edsoo.ru/71440418
[ToBTOpEHME, 0000IIIEHNE U CUCTEMATHU3AIIHS
25 3H301H1/1ﬁ. 3anuch, CpaBHEHUE, AEUCTBHUS C
JNEHCTBUTENLHBIMY YHCIIAMHU, YUCITIOBAS
npsiMast
26 [ToBTOpEHME, 0000IIIEHNE U CUCTEMATH3AIIHS
3HaHui. [[poLeHThI, OTHOIIEHUS, TPOTIOPIUU
27 [ToBTOpeHuEe, 0600IIEHNE U CHCTEMAaTH3aITUs
3HaHuil. OKpyriaeHue, MpUuOIMKEHHE, OIIEHKA
28 [ToBTOpenue, 006001IEHNE U CUCTEMATH3AIHS bu6nuorexa [IOK

3HaHuii. PellieHne TEKCTOBLIX 3a71a4

https://m.edsoo.ru/7f443b12




apru(METHUECKUM CIIOCOOOM

[ToBTOpEHME, 0000IIIEHNE U CUCTEMATH3AIIHS

89 3HaHuH. PelieHne TeKCTOBLIX 3a7a4 bubmmorexa [IOK
' https://m.edsoo.ru/7f443cd4
apu(METHUECKUM CIIOCOO0M
[ToBTOpEHME, 000OIIIEHNE U CUCTEMATH3AIIHS
. but6mmoreka [JOK
90 3HaHui. PeleHne TeKCTOBRIX 3a1a4
https://m.edsoo.ru/7f443fea
apuhMETHIECKUM CTIOCOOOM
[ToBTOpEHME, 0000IIIEHNE U CUCTEMATH3AIIHS
91 saanuil. [IpeoOpazoBanne anrredpandyecKkmux bubmorexa LOK
’ I\), P p https://m.edsoo.ru/7f4441ca
BBIPAXKCHHH, TOMMYCTHMbIC 3HAYCHHUS
[ToBTOpeHuEe, 0600IIEHNE U CHCTEMAaTH3aIUs
92 suanuii. [Ipeobpa3oBanue aaredOpandecKux bubmorexa LIOK
' 13 p p https://m.edsoo.ru/7f444364
BBIPAXKCHHH, TOMMYCTHMbIC 3HAYCHHUS
[ToBTOpEeHuUEe, 0600IIEHNE U CHCTEMaTH3aITUs
93 sHanuii. [Ipeobpa3oBanue aaredOpandecKux bubmorexa HOK
- 1Peobp p htps://m.edsoo.ru/7f444612
BBIPAKEHUH, JOMYCTUMbIC 3HAUCHHSI
[ToBTOpEHME, 0000IIIEHNE U CUCTEMATH3AIIHS
94 saanuil. [IpeoOpazoBanne anrredpandyecKkmux bubmmorexa [IOK
’ I‘), P P https://m.edsoo.ru/7f444a94
BBIPKEHUH, OMYCTUMbIC 3HAUCHHUSI
[ToBTOpEHME, 0000IIIEHNE U CUCTEMATH3AIIHS
95 3HaHuH. ODYHKINH: TOCTPOSHIE, CBOUCTBA bubmorexa LOK
+ YHRHIH: . P ’ https://m.edsoo.ru/7f444¢56
M3Yy4YeHHBIX (YHKIUH
[ToBTOpeHuEe, 0600IIEHNE U CHCTEMAaTH3aITUs
96 3HaHUU. OYHKIUH: TOCTPOCHUE, CBOUCTBA buomrorexa LIOK
- O YHKHHH: . P ’ https://m.edsoo.ru/7f444f44
M3Yy4YeHHBIX (YHKIUH
[ToBTOpeHue, 0600IIEHNE U CHCTEMaTH3aITUs
N N but6mmorekxa [JOK
97 3HaHu. OYHKIUU: IOCTPOEHUE, CBOMCTBA

U3YyYEHHBIX (DYHKIIHIA

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




[ToBTOpeHuUEe, 0600IIEHNE U CHCTEMAaTH3aITUs
98 3HaHUW. YHKIMH: TOCTPOCHHE, CBOMCTBA
M3YYEHHBIX (QyHKUINN

bubmuoreka [IOK
https://m.edsoo.ru/7f4452¢e6

[ToBTOpEeHuE, 0600IIEHNE U CHCTEMaTH3aITUs

99 3HaHuil. ['paduueckoe penieHre ypaBHeHUN 1 bubmmorexa LOK
T UX CHCTEM https://m.edsoo.ru/7f445516
[ToBTOpEHME, 0000IIIEHNE U CUCTEMATHU3AIIHS

100 3HaHuil. ['paduueckoe penieHre ypaBHeHUN 1
U UX CUCTEM

101 HroroBast KoHTpOIbHAs paboTa 1

102 O0o01IeHre U cucTeMaTU3alus 3HaHUN 1

OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102




IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHON IPOI'PAMMBI

7 KJIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOI
o0pa3oBaTe/ibHOIl MPOrPaMMbI OCHOBHOTI'0 00111er0 00pa30BaHUs

1

Yucia ¥ BEIYUCIIEHUSA

1.1

BeimonHATe,  co4yeTras  yCTHBIE M IIHCBMEHHBIE  INIPUEMBI,
apupMeTHUECKUe JEHCTBUS C pallMOHAILHBIMU YUCIIAMHU

1.2

HaXOI[I/ITB 3HAYCHUA YUCJIIOBBIX BI:Ipa)KeHHfI, MNPUMCHATH
Pa3HOOOpa3HbIe CIIOCOOBI M TPUEMBI BBIYUCIICHHUS 3HAUYEHUN JPOOHBIX
BBIpRXEHUH, CoJlepKaIUX OOBIKHOBEHHBIE U JIECITUYHBIE IPOOH

1.3

[lepexoguts OT OAHOM QoOpMBI 3amucu 4YHCEd K JApYyrou
(mpeoOpa3oBBIBaTh  JCCATHYHYIHO  JpoOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYI0 B JECATUYHYIO, B YaCTHOCTH, B OECKOHEUYHYIO
JECATUYHYIO APOOb)

1.4

CpaBHI/IBaTB " yIopsAA0UYMUBaTh palliuOHAJIbHBIC YUCTIa

1.5

OxpyrnaTh uncna

1.6

BBINONHATE NPUKHUIKY W OLICHKY pPE3yJIbTaTa BBIYUCICHUN, OLEHKY
3HQYEHUM YHUCIOBBIX BBIPAKEHUH. BBINOIHATH JEUCTBUS  CO
CTCIICHSAMU C HaTypaJII:HI:IMI/I I10Ka3aTcIIsIMU

1.7

[IpuMeHATh mNpU3HAKU JEIMMOCTH, pPa3J0KEHHE Ha MHOXKXUTEIU
HATypaJIbHBIX YHCEll

1.8

Pemarp  NpakTHKO-OpMEHTHUPOBAaHHBIE  3aJa4yd, CBA3aHHBIE C
OTHOLLIEHUEM BEIINYMH, IIPONOPLUUOHAIBHOCTHIO BEJINYUH,
IIPOLEHTAMH, HHTEPIPETUPOBATh pE3YJNbTAaThl pPEIIECHUsA 3aJad ¢
y4€TOM OTpaHUYECHUH, CBSA3aHHBIX CO CBOMCTBAMHU PACCMATPUBACMBIX
00BEKTOB

AnrebpanuecKue BbIPAKCHHS

2.1

Hcnonb3oBaTh anreOpandeckyrd TEPMUHOJOTHIO U CHMBOJHKY,
IIPUMEHSATH €€ B MPOLIeCCe OCBOEHHs yUeOHOro Marepuasia

2.2

Haxomuth 3HaueHuss OYKBEHHBIX BBIPAKEHUH TMpPH  3alaHHBIX
3HAUYEHMSIX NMEPEMEHHBIX

23

BreimonHATe TIpeoOpazoBaHUsi IEJNIOTO BBIPAKECHHS] B  MHOTOYICH
MPUBEJICHUEM MOJIOOHBIX CIaraeMbIX, PACKPBITHEM CKOOOK

24

BBINONHATE yMHOXKEHHE OJHOWIEHA Ha MHOTOWIEH M MHOTOYWIECHA Ha
MHOTOWJIEH, NPUMEHATh (OpMYJbl KBaJapara CyMMbl M KBajpara
pa3HOCTH

2.5

OcyimecTBIATh pa3ioKeHNE MHOTOYJIEHOB HA MHOXKHUTEHU C IOMOIIBIO
BBIHECEHMSI 32 CKOOKU OOILIEr0 MHOXHTENS, TPYINITUPOBKU CIaraeéMbIX,
npUMeHeHHs (HOPMYJT COKPALIEHHOTO YMHOXKEHHUS

2.6

[TpumeHnsaTh peoOpa3oBaHKsl MHOTOYICHOB Il PELICHUS Pa3IMYHbIX
3a/1a4 U3 MATEMaTUKH, CMEKHBIX ITPEIMETOB, U3 PEalbHON IPAKTUKU




Hcnonb30BaTh CBOMCTBA CTEMEHEW € HATypaJlbHBIMHU IOKa3aTEeIsIMU

2.7 1151 IpeoOpa30BaHusl BEIPAKESHUN
3 VYpaBHeHUs 1 HEpABEHCTBA
Pemate JsMHEVHBIE YpaBHEHHs C OJHOW IIEPEMEHHOM, IPUMEHSA
3.1 MpaBujia Mepexo/ia OT UCXOJAHOIO0 YPAaBHEHHSI K PABHOCHIBHOMY EMY.
[IpoBepsTh, SIBASETCS JIM YUCIO KOPHEM YpPaBHEHUS
39 HpI/IMeHSHLB rpadpuueckue METOAbl TPH PEIICHWH JIMHEHHBIX
YPAaBHEHUH U UX CUCTEM
33 [TonGupath mpuMepsl Hap YKcen, SBISIONIMXCS pPelIeHHeM JTUHEHHOTO
YpaBHEHUS C IBYMS IEPEMEHHBIMU
CtpouTh B KOOPJAMHATHON IJTIOCKOCTH TpauK TUHEHHOTO YpaBHEHUS C
3.4 IBYMsI TIEPEMEHHBIMH; MOJB3YICh TpadUKOM, MPUBOAUTH MPUMEPHI
pelieHus: ypaBHEHUS
35 Pemaths cuctemMbl IBYX JTUHEHMHBIX YPABHEHUM C IBYMs IEPEMEHHBIMU,
' B TOM YHCJIE TpapuUECKu
CocraBnsTh U pelaTh JUHEHHOE YPAaBHEHHE WM CUCTEMY JIMHEUHBIX
3.6 YpPaBHEHUH MO YCJIOBUIO 3a/1a4M, HHTEPIIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4¥ MOJIY4YE€HHbIN pe3ybTaT
4 Koopaunats! u rpadpuku. @yHKIHH
N300pakaTh Ha KOOPAMHATHOM MPSIMOMl TOYKH, COOTBETCTBYIOIIHE
4.1 3alaHHBIM KOOpAMHATaM, Jy4dd, OTPE3KH, HHTEPBAJbI, 3alHCBhIBAaTh
YHCIIOBbIE TPOMEKYTKH Ha alre0pandeckoM si3bIKe
49 OTMeuyaTh B KOOPJAMHATHOM IUIOCKOCTM TOYKH MO 3aJaHHBIM
KOOpJMHATAM
43 Crpoutsb rpaduku IuHEHHBIX QyHKUUNA. CTPOUTh TpapuK QYHKIUHU Y
' ~ I
OnuceiBaTh € MOMOIIBI0 (DYHKIUN HM3BECTHBIE 3aBUCHMOCTH MEXIY
4.4 BEJIMYMHAMHU: CKOPOCTb, BpEMsI, PACCTOSHHUE, LIEHY, KOJIUYECTBO,
CTOMMOCTb, MPOU3BOUTEIHHOCTD, BpeMsi, 00bEM pabOThI
4.5 Haxomuth 3HaueHne GyHKIIUM 110 3HAYCHUIO €€ apryMeHTa
[Tonumare rpaduueckuii  crmoco® MpeACTaBIEHUS MW aHaIM3a
4.6 uH(popManuy, W3BIEKATh W WHTEPIPETUPOBATH HHDOpPMAIHMIO U3
rpadUKOB peasIbHbIX MPOLIECCOB U 3aBUCUMOCTEN
8 KNIACC
Kon .
poBepsIeMOro IIpoBepsiemble Npe1MeTHbIe Pe3yIbTaTbl 0CBOCHHs OCHOBHO
00pa3oBaTeJIbHON MPOrPaMMbl OCHOBHOT'0 0011€r0 00pa30BaHUs
pe3yjabTara
1 Yucnia 1 BBIYUCICHUS
Hcnonp30BaTh  HayallbHbIE  TPEACTABIEHUS O  MHOYKECTBE
11 JNEUCTBUTEIBHBIX YUCEN JJI CPABHEHUS, OKPYIJICHUS U BBIYMCICHUH,
' n300pakaTh JIEHCTBUTENbHBIE 4YHCIIa TOYKAMU Ha KOOPAUHATHON
MPAMO
[IpumensTh moHATHE apU(METUYECKOTro  KBagpaTHOTO  KOPHS,
1.2 HAaXOJUTh KBaJpaTHbIE KOPHHU, HWCIONB3ysd TMPU HEOOXOAMMOCTH

KaJIbKYJISITOP, BBIOJHATH MpeoOpa3oBaHus BBIPAXKEHUN, COJEPKAIIMX




KBaJIpaTHbIE KOPHH, HCII0JIb3YSl CBOMCTBA KOPHEI

1.3

Hcnonp3oBaTh 3amucu  OONBIIMX W MalbIX YHCENI C MOMOIIBIO
JECSITHYHBIX Apobeli u creneneit uncna 10

AnrebpanuecKue BbIPAKCHHS

2.1

[IpuMeHATh TOHATHE CTENEHU C LEJbIM MOKa3aTelieM, BBINOIHAThH
npeoOpa3oBaHUs BBIPAKEHUHM, COAEPKAIIUX CTENEHH C LENbIM
MoKa3aTesaemM

2.2

BBIMOMHATE  TOXKIECTBEHHBIE  MPEOOpa3OBaHUS  PallMOHAIBHBIX
BBIPQKCHHII HAa OCHOBE MpaBWUJ JACHCTBUH HaJ MHOTOWICHAMHU U
anreOpandecKuMu ApoO0sSIMHU

23

PacknanpiBaTh KBagpaTHBIA TPEXUIIEH HA MHOKHUTEIN

24

[IpumensTh MpeoOpa3oBaHUs BBIPAKEHUI ISl PEIICHUS Pa3TMYHBIX
3a/1a4 U3 MaTeMaTHKU, CMEXHBIX MIPEAMETOB, U3 PEAIbHON MPAKTUKHU

YpaBHEHHUsI U HEpABEHCTBA

3.1

Pemarp nuHeENHBIE, KBaJpaTHbIE YpAaBHEHMs U pallOHAJIbHbIE
YpaBHEHUs, CBOISIIMECS K HUM, CUCTEMBI JIByX YPaBHEHHU C JBYyMs
IIEPEMEHHBIMU

3.2

IIpoBoauTh mpoCTEWIINE MCCIECIOBAHUS YPAaBHEHUH M CUCTEM
ypaBHEHHH, B TOM 4uClIe C IPUMEHEHHEM TIpapUuecKux
npeacTaBiIeHuid (yCTaHAaBIMBaTh, UMEET JM YpaBHEHHE WJIM CHUCTEMa
YPaBHEHHH peLleHMs], €CIIU UMEET, TO CKOJIBKO, U IIpouee)

33

[lepexoguts OT crnoBecHOW  (OPMYTUPOBKM  3amaud K €€
anreOpandeckol MOJENM C IMOMOILBIO COCTABIICHHS ypaBHEHHS WU
CUCTEMBbl  ypPAaBHEHUMN, WHTEPIPETUPOBATL B  COOTBETCTBUU C
KOHTEKCTOM 3a/1a4y MOJTY4YECHHBIN pe3ynbTaT

3.4

[IpuMeHATH CBOKCTBA YMCIIOBBIX HEPABEHCTB JJIsi CPABHEHUS, OLICHKH,
pelaTh JIMHENHbBIE HEPABEHCTBA C OJIHOM MEPEMEHHOW U MX CHUCTEMBI,
naBaThb  rpaduyecKkyr0  WUIIOCTPALMI0O  MHOXECTBA  pelleHui
HEpPAaBEHCTBA, CUCTEMbI HEPABEHCTB

OyHKIUU

4.1

IlonuMaTe ¥ HCIOJIB30BATH q)YHKI_II/IOHaJ'IBHBIG IIOHATUA U A3BIK
(TepMHUHBI, CHMBOJUYECKHE OOO3HAYEHUsS), OMPEICIATh 3HAYCHHUE
(GyHKIMU 1O 3HAYCHHMIO apTyMEHTa, OMpPENeNsiTh CBOWCTBA (YHKIMU
1o e€ rpaduky

4.2

CtpouTh rpaduKu dIeMEHTapHBIX (QYHKIIUN BHIA:
y=k/x

y =k/x , y =x* y = X3, y = [X|, OIUCHIBaTh CBOWCTBA YHCIOBOW (DYHKIIMH
1o e€ rpaduky

9 KJIACC

Kon
NpoBepPsIeMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

1

Yucia ¥ BEIYUCIEHUSA

1.1

CpaBHuBaTh M YHOPSAOYMBATH PAlMOHANIBHBIE U HMPpPAlMOHAIbHBIE
qrcna




1.2

BoinonHATe apudmeTHueckue NEeHCTBUS C pallMOHATBHBIMU YHCIAMH,
coueTasl YCTHbIE M MUCHhMEHHBIC TMPHUEMBI, BBITIONHSATh BBIUYUCICHUS C
UppaLMOHATLHBIMH YUCIIaAMU

1.3

HaxonuTe 3HaueHusi cTeneHel ¢ LEJbIMU IOKa3aTelsIMU U KOPHEH,
BBIUHUCJIATH 3HAUYCHHS YU CJIOBBIX BI:Ipa)I(eHI/Iﬁ

1.4

OKpyrisiTh 1€UCTBUTENbHBIC YNCTIA, BBIOIHATh IPUKUIKY PE3yJbTaTa
BBIYMCIICHH, OLIEHKY YMCJIOBBIX BBIPAKEHUN

YpaBHEHUS 1 HEPABEHCTBA

2.1

Pemars suHEWHBIE W KBagpaTHbIE ypaBHEHUS, YPaBHEHHS,
CBOJSIIMECS K HUM, MPOCTEHIINE TpOOHO-pallMOHATIbHBIE YPABHEHUS

2.2

Pemate cuctemsl ABYX JIMHEHHBIX YPaBHEHUH C ABYMS MEPEMEHHBIMU
U CUCTEMBI JIBYX YpaBHEHUH, B KOTOPBIX OJJHO YPAaBHEHHUE HE SABIISIETCS
JIMHEUHBIM

23

Pemate TekcTOBBIE 3a7aun aNreOpandecKuM CIIOCOOOM C TTOMOIIBIO
COCTABJICHMSI ypPAaBHEHMS WM CHUCTEMBI [IBYX YPaBHEHHH C IBYMs
MIePEeMEHHBIMU

24

[IpoBoauTh mpocCTEWllIMEe HCCIENOBAaHUA YpPaBHEHUHW UM CHUCTEM
ypaBHEHHH, B TOM 4YHCIE€ C TPUMEHEHHEM TIpapUuecKux
Mpe/ICTaBIeHUH (HalpuMep, yCTaHaBINBaTh, UMEET JI YpaBHEHUE WU
CUCTEMa ypaBHEHUH PEILICHHUs], €CITU UMEET, TO CKOJIbKO)

2.5

Pemlate  nMHEHHBIE  HEPAaBEHCTBA, KBAJApAaTHbIE  HEPABEHCTBA,
n300pakaTh pelIeHUEe HEPABEHCTB HA YMCIOBOM NMpPsIMOM, 3alMChIBATH
pelieHre ¢ IOMOIIBI0 CUMBOJIOB

2.6

Pemate cucTeMBI ITHHEHWHBIX HCPAaBCHCTB, CHCTCMblI HCPABCHCTB,
BKIIIOYAIOIINE KBaJgpaTHOE HEPAaBEHCTBO, HW300pakaTh pEUICHHE
CUCTCMbI HCPABCHCTB Ha JHCII0BOU HpHMOﬁ, 3aIlMCbIBATh PCHICHUC C
MTOMOIIII0 CUMBOJIOB

2.7

Hcmonn30BaTh HCPABCHCTBA NPpU PCIICHUU PA3JIMYHBIX 3aaa4

OyHKIUU

3.1

PacnosnaBats (GyHKIMH ~ M3YYEHHBIX  BHJOB. IToka3biBaTh
CXEMAaTHUYEeCKH PACIONIOKEHHE Ha KOOPUHATHON TIIOCKOCTH IpauKoB
bynakuit Buna: y=kx, y=kx+b, y=k/x, y=ax?+bx+c, B 3aBUCUMOCTH OT
3HAYCHHUH KO3 (HUIIMEHTOB, OMTUCHIBATH CBOMCTBA (DYHKITHI

3.2

[Toka3piBaTh CXEMATHYECKHM PACIOJIOKEHHE HAa KOOPAWHATHOU
IUIOCKOCTH TpadukoB GyHKUUN Buma y = VX, y = |X| U ONHUCHIBATh
cBoiicTBa (DyHKITUI

3.3

Ctpoutb ¥ M300paxaTh CXEMaTU4YeCKHU TIpaduKd KBaJPATUYHBIX
(GyHKUIMH, ONUCBHIBATH CBOMCTBA KBAaAPATHYHBIX (YHKIMHA 1O UX
rpadukam

3.4

Pacnio3HaBath KBaapaTWuHyro (YHKIHIO 1O ¢opMmyse, MNPUBOAUTH
MpUMepbl KBAaApaTUYHBIX (QYHKIUN M3 peaqbHOM >KU3HH, (PU3UKH,
reOMETPUH

Apudmernueckas ¥ reoMeTpuIecKas Iporpeccuu

4.1

Pacnio3naBate apuMeTHIecKyr0 U TEOMETPHUECKYIO TIPOTPECCUU TPH
Pa3HBIX crioco0ax 3aaaHus

4.2

BBINONHATE BBIUMCIEHUS C HUCMOJNb30BaHUEM (QOPMYN n-TO YJIEeHa
apu(METHYECKOW U T€OMETPUYECKON MPOrpeccHii, CyMMBbI HEPBbIX N




YJICHOB

N3o0paxkaTh 4iieHbl MOCIEA0BATEIbBHOCTH TOYKaMU Ha KOOPJIUHATHON

43

MIJIOCKOCTH

Pemarn 3aJa4du, CBA3aHHBIC C YHCJIIOBBIMHU ITIOCICAOBATCIBHOCTIMU, B
4.4 TOM 4YHCIIe 3aJadyd W3 pPeajbHOM JKM3HU (C HCIOJIB30BAaHUEM

KaIbKYJISATOPA, IU(POBBIX TEXHOJIOTHH)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COJePKAHUS
1 Yucna u BBIYUCIEHUS
JpoOu OOBIKHOBEHHBIE W JECATUYHBIC, MEPEeXo] OT OAHOH (OpMBI 3amucu
1.1 npobeit k apyroii. [loHsTHE panMOHANBFHOTO YHWCIA, 3alHCh, CPaBHEHHE,
YIOPSAI0YMBAHUE PAIIMOHAIBHBIX YHCEIl
12 ApudmeTndeckne ASUCTBUS C pallMOHATBLHBIMU YKcIaMu. Pemenne 3amad u3
peaNbHOM MPAaKTUKHU Ha YacTH, Ha IpoOu
13 CreneHb C HaTypaJbHBIM IOKa3aTelleM: OIpeleieHre, IpeoOpazoBaHue
BBIpaXXEHHI Ha OCHOBE OIpeieNIeHus, 3aUCh OONBIIUX YUCEI
1.4 [TpoueHTsl, 3amuch TPOLEHTOB B BHE ApoOU U ApoOU B BUJE MPOIECHTOB.
Tpu OCHOBHBIE 33]]Ja4M Ha MPOLEHTHI, pEIICHUE 33]]a4 U3 PeaIbHON MPAKTUKHU
15 [IpuMeHenne mNpuU3HAKOB ACIUMOCTH, PA3JI0KEHHE Ha  MHOXKHUTEIH
HaTypaJbHBIX YHCET
16 PeanbHble  3aBUCMMOCTH, B TOM 4Hcie TMpsMas M oOpaTHas
MPONOPIMOHAIIBHOCTH
2 AnrebpanuecKue BHIPAKCHUS
21 IlepeMeHHBIE, YMCIIOBOE 3HAYEHUE BBIPAXKCHUS C IIEpEMEHHOM. JlonmycTuMmble
3HAYEHHUSI IEPEMEHHBIX
29 [IpencraBieHre 3aBUCHUMOCTH MEXAY BEIUYMHAMH B BHIE (DOPMYIIBL
) Brruncnenus no ¢popmynam
23 [IpeoOpazoBanne  OYKBEHHBIX  BBIPQKEHHUH, TOXKIECTBEHHO  pPaBHbIE
BBIPKEHUS
2.4 CBoiicTBa CTENEHU C HATYpaJIbHBIM IMOKa3aTeIeM
25 Onnounensl 1 MHOrouseHbl. Ctenenb MHOrowieHa. CinokeHue, BbIUUTAHKE,
YMHO>KE€HHE MHOTOYJIEHOB
26 @opMyIbl COKPAIIEHHOIO YMHOXKEHHUA: KBAAPaT CYMMBbI M KBaJpaT pa3HOCTH.
®opmyna pa3HOCTH KBaJpaToB. Pa3nokeHre MHOTOUJIEHOB HA MHOKUTENHU
3 YpaBHeHUs
31 VYpaBHEHHE, KOpPEHb YpaBHEHUs, TpaBuia npeoOpazoBaHusl ypaBHEHUS,
PaBHOCUIILHOCTh YPAaBHEHUI
39 JIuneliHOe ypaBHEHUE C E);[HOI?I HepeMeHuHOI?I, YUCJIO KOPHEW JIMHEWHOIO
YpaBHEHUs, PEIICHNE JINHEWHBIX YPAaBHEHUU
3.3 CocraBneHue ypaBHevHHﬁ M0 YCJIOBUIO 3a/1aud. PerneHne TeKCTOBBIX 3a7ay C
MOMOIIbIO YPABHEHU I
3.4 JluHeitHOe ypaBHEHHE C IBYMsI IEPEMEHHBIMU U €T0 rpaduk
Cucrema [ByX JMHEMHBIX YpaBHEHHUH C JByMs INEepeMEHHBbIMU. PelieHune
3.5 CHUCTEM YpaBHEHHUU CIIOCOOOM IMOJCTAHOBKH. [IpuMephl pemeHnusl TeKCTOBBIX
3a/1a4 C IIOMOIIBIO CUCTEM YPaBHEHUMU
4 Koopaunate! u rpadpuku. OyHKIIUN
4.1 Koopaunara Touku Ha ipsiMoi
49 LII/ICJ'IO]EBIe MPOMEXYTKH. PaccTosiHre Mexay NByMs TOUKaMH KOOPIMHATHOMN
npsiMOi
4.3 [IpsmoyronpHas cuctema koopauHaT, ocu Ox u Oy. Abciucca U OpAMHATA




TOYKH Ha KOOp,Z[I/IHaTHOI‘/'I IIJIOCKOCTH

[Tpumeps! TpadukoB, 3agaHHBIX (GopMynamu. UTeHune rpaduKoB peasbHBIX

4.4 .
3aBUCUMOCTEN
4.5 [onsarue ¢pynkuuu. ['paduk ¢pynkunu. CoiicTBa QyHKIHIA
4.6 Jlunetinas pynkuus, e€ rpaduk. ['padux GyHKIuM y = [X|
47 Fpa(bnqecicoe pELIEHHE JIMHEHWHBIX YPABHEHHMM W CHCTEM JIMHEWHBIX
YpaBHEHUU
8 KNIACC
Kon ITpoBepsieMblil 3JIEMEHT COIeP/KAHUA
1 Hucna 1 BBIYUCIECHUS
1.1 KBangpatuslii kopeHb u3 uuncna. lloHsTHe 00 WpparMOHAIBHOM YHCIIE.
JlecsiTuuHble MPUOIMKEHNUS HPPALMOHAIBHBIX YHCET
CaoiicTBa apupMETHYECKUX KBaJIpaTHBIX KOpPHEH W HX MPUMEHEHHE K
1.2 peoOpa30BaHUI0 YUCIIOBBIX BBHIPAKEHUHN M BBIYHCICHUSM. J|eHCTBUTEIbHbBIE
yucia
1.3 CreneHb ¢ 1esnbIM MokaszaTeseM u €€ cBoiicTBa. CTaHaapTHas 3alKUCh YKcia
2 AnrebpanuecKue BHIPAKCHHS
2.1 KBaznpaTHblil TpEXuiieH, pa3aoKEeHUE KBAPAaTHOIO TPEXUIEHA HA MHOKHUTENN
2.2 AnreOpanueckas Apodb. OCHOBHOE CBOMCTBO anre0pandeckou 1poou
23 CrnoxeHue, BBIUUTaHHE, YMHOXKEHHE, JIeIeHUE anredpandeckux apooei
24 ParonanbHble BRIpakeHHUs M UX TpeoOpa3oBaHue
3 YpaBHEHMsI U HEPABEHCTBA
31 KBagpatnoe ypaBHenue, ¢opmysia KOpHEW KBaJApaTHOTO YypaBHEHHS.
Teopema Buera
32 Pemenue ypaBHeHH M, CBOASAIINUXCS K TUHEUHBIM U KBaJAPATHBIM
33 [Tpocreiiue ApoOHO-paLlMOHATIbHbBIE YPAaBHEHUS
I'paduueckas uHTEpNpeTalnss YPaBHEHUNA ¢ JBYMs MEPEMEHHBIMH M CUCTEM
3.4 JIMHEMHBIX YpaBHEHUH C JBYMs MepeMeHHbIMU. [IpuMephl peleHus cuctem
HEJIMHEUHBIX YPABHEHUN C ABYMS IEPEMEHHBIMU
3.5 Perienue TeKCTOBBIX 3a/1a4 aJIre0pandeckuM cnocoOom
3.6 UucnoBbie HEPABEHCTBA M MX CBOMCTBA
3.7 HepaBeHcTBO ¢ 01HOM NTepeMEHHON
3.8 PaBHOCHUIIBHOCTH HEPABEHCTB
3.9 JIvuHeltHbIe HEpaBEHCTBA C OJHON NTEPEMEHHOMN
3.10 CucrteMbl TMHEUHBIX HEPABEHCTB C OJJHOM MEPEMEHHON
4 OyHKIUU
41 [Tonsatue ¢ynkuun. OOnacTe omNpeAeNeHUs M MHOXKECTBO 3HAYCHHH
' ¢byakuun. CriocoObI 3amanust GyHKITHI
4.2 I'paduk Gyakuu. Urenue cBoCTB GyHKIHH 110 €€ TpaduKy
4.3 [Tpumeps! rpadukoB GyHKINH, OTPAKAIONIUX PeaTbHBIE TPOIECChI
4.4 OyHKIMM, OINHUCHIBAIOIIME NPSIMYI0O M O0OpaTHYIO MpPOIMOpPLHOHAIbHbIE
' 3aBUCHMOCTH, UX TpapuKu
4.5 OyHKIUU y =x?% y = x?




4.6

Oynaknuu y = [x, y = |x]|

4.7 ['padmyeckoe penieHne ypaBHEHUN U CUCTEM ypaBHEHUI
9 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COIEPKAHUS
1 Yucia v BBIYUCIICHUS
1.1 ParronanbHple uucna, HppalMOHATIbHBIE YHMCIIA, KOHEYHbIE U OECKOHEUHbIE
' JECTUYHBIE POOH
MHOXeCTBO NeHCTBUTENBHBIX YHCEN, IEHCTBUTENbHbIE YHca Kak OECKOHEUHbIE
12 JecaTUYHbIe ApoOHu. B3auMHO 0JJHO3HAYHOE COOTBETCTBUE MEXY MHOKECTBOM
’ JIEUCTBUTENbHBIX YHUCEN U KOOPAUHATHOM NpsAMoil. CpaBHEHUE IEMCTBUTEIbHBIX
yucen
1.3 ApudmeTndeckre IeHCTBUS C IEHCTBUTEILHBIMU YUCITAMH
N3mepenusi, mpubamkeHus, oleHKd. Pa3Mepbl 00BEKTOB OKPYXKAIOIMIETO MUPA,
1.4 JUINTETILHOCTh TPOIIECCOB B OKpyXkaromem wmupe. [IpubnmxéHHoe 3HaueHHe
’ BEJIMYMHBI, TOYHOCTh Npubmmkenus. Oxpyrinenue gucen. [Ipukuaka u oneHka
pPe3yabTaTOB BBIYUCICHUN
2 YpaBHEHUS 1 HEPABEHCTBA
2.1 YpaBHEHUS C OJTHOW MEPEMEHHON
2.2 JIuneliHoe ypaBHeHue. PelieHne ypaBHEHUN, CBOAAIIMXCS K JIMHEMHBIM
2.3 KBanparnoe ypaBHeHue. PerieHue ypaBHeHH, CBOJAIIMXCS K KBaIpaTHBIM
24 EI/IKB.?.,[[pa;FHOG YPaBHEHHUE. IIpumMepel pelieHus ypaBHEHHM TpPETbed W
YETBEPTOU CTETICHEN pa3JIOKEHUEM HAa MHOXKHUTEN
2.5 Pemenue qpoOHO-palinoHaIbHBIX YPaBHEHUI
2.6 CucreMbl ypaBHEHUH
2.7 YpaBHEHHE ¢ IBYMs ITIEPEMEHHBIMU U €0 Tpaduk
2.8 Pewienne cucreM IByX JIMHEMHBIX YPABHEHUM C IBYMs IEPEMEHHBIMU
29 PemeHvHe CUCTEM JBYX YPaBHEHHM, OJHO M3 KOTOPBIX JIMHEWHOE, a Jpyroe —
BTOPOU CTENEHU
2.10 ['padmyeckas MHTEpIpETALlUsl CUCTEMbBI YpaBHEHU C IBYMsI TIepEeMEHHBIMU
2.11 Pemenune TekCTOBBIX 3a7a4 anreOpandecKumM CrocoooM
2.12 UucaoBble HEPABEHCTBA U MX CBOMCTBA
2.13 PeieHne MMHENHBIX HEPABEHCTB C OJHOM IIEPEMEHHOU
2.14 PewieHne cucteM JTMHEWHBIX HEPABEHCTB C OJJHOM IIEPEMEHHOU
2.15 KBaznpaTHble HEpaBeHCTBA
216 I'padmueckas uHTEpmpeTranuss HEPABEHCTB W CHCTEM HEPABEHCTB C JBYMs
EpEMEHHBIMU
3 OyHKINA
31 KBanparuunas ¢yukuus, e€ rpapuk u cBoiictBa. Ilapabona, koopAHHATHI
BEPIINHBI 1apadoJibl, 0Cb CAMMETPUHU TapadoIIbI
3.2 I'paduku byakumit y=kx, y=kx+b 1 ux cBoiicTBa
33 I'paduku bynakmuit y=k/x, y = x* 1 uX cBOWCTBa
3.4 I'padpuku hyHKIMIT , ¥ UX CBOMCTBA
4 YucnoBbIe IOCIEN0BATEILHOCTH




Onpenenenne U cocoObl 3aaHUsl YUCIOBBIX MOCIIEI0BATEILHOCTEH. 3agaHue

4.1 NIOCJIEIOBATENIbHOCTH PEKYPPEHTHOM hopMysoi U popMyIioif n-ro uieHa

49 Apudmernueckass mnporpeccus. Dopmynsl n-ro  wieHa apu(pMeTHUECKOH
IIPOIPECCUH, CYMMBI IIEPBBIX /1 YWICHOB

43 I'eomeTpuyeckas mnporpeccus. DPopmMynbl #-TO  4YiI€HAa T'E€OMETPUUYECKOMN
IIPOIPECCUH, CYMMBI IIEPBBIX /1 YICHOB

4.4 N3o0paxkenne wieHOB apu(PMETHUYECKOM W TeOMETPUYECKOH IMpOrpeccHid
TOYKAMHU Ha KOOPJMHATHOM MIOCKOCTHU. JINMHEWHBINA U SKCITOHEHIIMATbHBINA POCT

4.5 Cl0KHbI€ TPOLEHTHI




IPOBEPSIEMBIE HA OI'D ITIO MATEMATHUKE TPEEOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOI'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUS

Kon IIpoBepsiemble TPeOOBaHUSA K PEAMETHBIM pe3yJbTaTaM
MPOBEPAEMOro 0CBOEHHSI OCHOBHOI 00pa30BaTeILHON MPOrpPaMMbl OCHOBHOI'O
TpeOoOBaHuUsI o0mero oopasosanus Ha ocHoBe PI'OC

YMeHue onepupoBaTh MOHATUSAMHU: MHOXECTBO, ITOAMHOXECTBO,
omepaluy HaJ MHOXXECTBAMU;, YMEHHUE OIEpPUPOBATH MOHATUIMHU:
rpad, cBs3HBIA Tpad, AepeBO, LMKI, MPUMEHITh UX IpPU PEIICHUU
3aJa4; YMEHHUE UCIIOIb30BaTh TpauuecKoe MpeicTaBIeHue MHOXKECTB
JUISL ONTUCAHMS pealbHBIX MPOLIECCOB U SIBJICHUI, MPU PELICHUH 3a7ay
U3 IpYTUX y4eOHBIX MPEIMETOB

YMeHue onepupoBaTh MOHATUAMM: OIPEACICHHE, aKCHOMa, TEOpEMA,
JOKa3aTeNbCTBO; YMEHHE paclo3HaBaTb WCTUHHBIE M JIOXKHBIE
BBICKA3bIBAHUSA, IPUBOJUTH IPUMEPHI U KOHTPIPUMEPHL, CTPOUTH
BBICKA3bIBaHUS U OTPUIIAHKS BBICKA3bIBAHUI

YMeHue omnepupoBaTh MOHATUSMHU: HATypallbHOE YHWCIO, IPOCTOE U
COCTaBHOE YHCIIO, JEJIUMOCTh HATYpaJIbHBIX YHUCEN, MPU3HAKU
JeIMMOCTH, 1Ie€JI0€ YHCIIO, MOJYJh 4YHCla, OOBIKHOBEHHas ApoOb U
JecsiTuYHas OpoOb, CTAHIAPTHBIA BUJ YHCIA, PAMOHAIBHOE YHCIIO,
UppalMOHAILHOE YHUCIO, apu(MeTUYecKud KBAaAPAaTHBI KOPEHb;
YMEHUE BBINOIHATH JEUCTBHS C 4YUCIaMH, CpaBHUBAaThb U
YOOPSAOYMBATh 4YHCIA, NPEACTaBIATh YWCIAa Ha KOOPIWHATHOU
NpsIMOM, OKPYIJIATH 4YHUCJIA; YMEHHE JelaThb NPUKUAKY U OIEHKY
pe3ynbTaTa BRIYUCICHUN

VYMeHHUe omnepupoBaTh MOHATHSAMHU: CTETEHb C LEJNBIM ITOKa3aTeseM,
apu(MeTHYECKUI KBaJpaTHBI KOpeHb, MHOTOYIEH, ajredpanyeckas
apo0b, TOXKAECTBO; 3HAKOMCTBO C KOpPHEM HATYPalbHOW CTETEeHH
Oosbllle €AMHUIBI, YMEHHE BBINOMHATH pPAcYETl MO (opmysam,
npeoOpa3oBaHUsl LENbIX, JIPOOHO-pAallMOHANBHBIX BBIPOKEHUH U
BBIPQXEHUI C KOPHSAMH, Pa3oKEHHEe MHOTOWJIEHa Ha MHOXKUTENH, B
TOM 4HCJE€ C HCHOJb30BaHWEM (GOPMYN pPAa3HOCTH KBAJpaToB U
KBaJ[paTa CyMMBbI H Pa3HOCTH

YMeHue onepupoBaTh MOHATUSAMU: YUCIOBOE PABEHCTBO, YPAaBHEHHE C
OJIHOM TIEPEMEHHOM, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHOI; YMEHME pellaTh JIMHEHHbIE U KBaJpaTHbIE YpaBHEHHS,
IpOOHO-PALIMOHATIBHBIE YPAaBHEHUS C OAHON MEPEeMEHHOM, CHUCTEMBI
JBYX JIMHEHHBIX ypaBHEHUH, JIMHEHWHBIE HEPABEHCTBA U UX CHUCTEMBI,
KBaJpaTHble U JpPOOHO-pallMOHAJIbHBIE HEPAaBEHCTBA C OJHOMU
[IEPEMEHHOM, B TOM YUCJIE NIPU PELIEHUN 3aa4 U3 IPYrux MpeaMeTOB
U TIPaKTUYECKUX 3aJa4; YMEHHE HCIIONIb30BaTh KOOPAMHATHYIO
OpSIMYI0 M KOOPAMHATHYIO IUIOCKOCTH JUIS HM300paKeHUs peleHHi
YpaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBath MOHATUAMU: GyHKIUA, Tpaduk QyHKINH, HYIH
byHKIMH, IPOMEXYTKH 3HAKOITOCTOSIHCTBA, POMEXKYTKH
BO3pacTaHMsi, yObIBaHUs, HauOOJbIIEe M HaUMEHbIIEe 3HAUYCHHS
byHKIHH; yMeHHe OIIepUpPOBATH HOHSTHSAMH: npsmast




MPONOPIIMOHALHOCTh, JTHHEWHAs (QYHKIUS, KBaJApaTudHas ()yHKIIHS,
oOpaTHasi TPONMOPLUOHATBHOCTb, Mapabojia, rumepoosa; ymeHue
CTpouTh rpaduku GYHKIIHUHA, UCTIOIB30BaTh TPadUKH I OTIPEACIICHHS
CBOWCTB IPOILIECCOB M 3aBUCHUMOCTEH, JJIsl PELIeHHs 3a/1a4 U3 JAPYTHX
Y4eOHBIX TPEIMETOB M pPEaJbHON JKU3HH; YMCHHE BBIPAXKATh
(bopMynaMu 3aBUCUMOCTH MEX]Ty BETHUYUHAMHU

Ymenue OIIepUpOBAThH HNOHSTUSMU: [I0CJIEI0BATEIbHOCTb,
apudmeTrnyeckas U TeoOMeTpuyeckass  IPOTPEecCUu;  YMEHHE
UCIOJIb30BaTh CBOMCTBA MOCIENOBATENbHOCTEH, (HOPMYIBI CYMMBI U
o0miero 4jeHa MpU pelIeHUuH 3aiad, B TOM 4YHCIEe 3a1ad U3 APYTUx
y4eOHBIX IPEMETOB U PEaTbHOM KU3HU

YMeHue pemarb 3aJaud pa3HbIX TUIOB (B TOM YHUCJE HA MPOLIEHTHI,
IO WM 4YacTH, JBUXKEHHE, padoTy, IeHy TOBAapOB M CTOMMOCTh
MOKYTIOK U yCIyT, HAJIOTH, 3a]]a491 U3 00JIACTH YIPaBIEHUS JINYHBIMU U
ceMeHbIMU  (UHAHCAMM); YMEHHE  COCTABJIATH  BBIPAKEHUS,
YpaBHEHHUS, HEpPAaBEHCTBA M CHCTEMbl [0 YCJIOBHUIO 3aJayH,
UCCIIEIOBATh MOJIYUEHHOE PELIEHUE U OLEHUBATh MPaBION0A00HOCTh
MOJIYYEHHBIX PE3YJIHTATOB

YMeHue onepupoBaTh MOHATHAMU: GHUrypa, TOUKa, OTPE3OK, MpsiMasd,
Jyd, JJOMaHasi, yrojl, MHOTOYTOJIbHUK, TPEYTOJIbHHUK, paBHOOSIPEHHBII
U PaBHOCTOPOHHUH TpPEYrodbHHUKH, MPSIMOYTOJIbHBIH TPEYroNbHUK,
MeIuaHa, OMCCEKTpHCAa M BBICOTA TPEYrOJIbHUKA, YETHIPEXYTONbHUK,
napajjiesiorpaMM, pomMO, TPSMOYTrONbHHUK, KBaJpaT, Tpamleuus;
OKPYKHOCTB, KPYT, KacaTellbHast; 3HAKOMCTBO C ITPOCTPAHCTBEHHBIMH
¢urypamu; ymeHue pemaThb 3aJayd, B TOM YHCJE U3 MOBCEIHEBHOU
’KM3HU, HAa HAXOXJCHHWE T'€OMETPUYECKUX BEIHMYUH C HNPUMEHEHHEM
M3YUEHHBIX CBOMCTB GUTyp U (pakToB

10

VYMeHue omepupoBaTh IOHATHSMU: PABEHCTBO (HTYp, PaBEHCTBO
TPEYTOJIbHUKOB; TMapaUIEIbHOCTh W TMEPHEHIUKYISPHOCTh MPSMBIX,
Yyrod MeXIy TpSMBIMH, TEPIEeHANKYISAp, HAKIOHHAS, IPOCKIHS,
noxobue ¢puryp, moo0HbIe TPEYTOJIbHUKH, CAMMETPHSI OTHOCUTEIIEHO
TOYKM W TPSAMOW; YMEHHE DPACIO3HABaTh PaBEHCTBO, CHMMETPHIO U
nonobue ¢uryp, napamienbHOCTh U NEPHEHIUKYISAPHOCTD MPSAMBIX B
OKPY’KaIOIIeM MHpE

11

YMeHue omnepupoBaTh TOHATHUAMH: JUIMHA, PACCTOSHUE, YTOJI
(BeMIMuMHA yrja, CUHYC M KOCHUHYC yIja TPEYroJbHUKA), IIOLIAMb;
yYMEHHUE OIEHHUBATh Pa3MEphl MPEIMETOB U 0OBEKTOB B OKPYXKAIOIIEM
MHUpE; YMEHHE NpPUMEHATh (OpMynsl TepuMeTpa U IUIOLIAAU
MHOTOYTOJILHUKOB, JIJTMHBI OKPY>KHOCTH W IUIOIIAAM Kpyra, o0bema
NIPSAMOYIOJIBHOI'O IapaJUIeNIENUIEeNa; yYMEHUE IPUMEHATh INPHU3HAKU
PaBEHCTBA TPEYTrOJILHUKOB, TEOPEMY O CYMME YIJIOB TPEYroJIbHUKA,
teopemy Iludaropa, TPUTOHOMETPUYECKUE COOTHOILICHUS  JUIS
BBIYMCIICHUS JJIMH, PACCTOSTHUM, ITOIaneH

12

YMeHne wu300pakarh IUIOCKHE (QUTYpI W HX KOMOWHAIWH,
NPOCTPAHCTBEHHBIE (UTYPBI OT pPYKH, C TIOMOUIbIO HYEPTEKHBIX
WHCTPYMEHTOB ¥ OJICKTPOHHBIX CPEJICTB 10 TEKCTOBOMY WIIH
CHUMBOJIbHOMY OIIMCAHUTIO

13

YMeHue  omnepupoBaTh  MOHATHSMHU:  MPSMOYIOJIbHAasE — CUCTEMa
KOOpJIMHAT, KOOPJMHAThl TOYKH, BEKTOp, CyMMa BEKTOpOB,




IIPOU3BENCHNE BEKTOPA HA YHCJIO, CKAJSPHOE MPOU3BEIECHUE BEKTOPOB;
YMEHHUE HCIO0JIb30BaTh BEKTOPBl U KOOPAWHATHI Ul NPEACTaBICHUS
JAHHBIX W pELIeHHs 3aJad, B TOM 4YHCIE M3 JPYruX Y4eOHbIX
IIPEAMETOB U peajbHOMN JKU3HU

14

yMeHI/Ie OHepI/IpOBaTB IIOHATUAMMN . CTOJIGI/IKOBBIG nu prrOBBIe
TUarpaMMbl,  TaONWIBI, cpeaHee  apudMeTHUYecKoe, MeIuaHa,
HauOoJpllee M HAaUMEHbIee 3HAYCHHUs, pa3Max YHCIOBOrO Habopa;
YMEHHE  W3BJICKaTh, HMHTEPIPETHPOBATH U  MPeoOPa3OBHIBATH
uHpOpMalMIO, TPEJICTABICHHYI0 B Ta0luIax M Ha JgUarpaMmax,
OTPaKAMOIIYI0 CBOMCTBA M XapPaKTEPHUCTUKH PEaTbHBIX IPOIECCOB U
HBHGHHﬁ; yMeHI/Ie paCHOBHaBaTL N3MCHYUBBIC BCIIMYMNHBI B
OKpYKaroIeM MUpe

15

YMeHue omnepupoBaTh TMOHITHAMHU: CIYYalHBIA OMBIT (CIydalHbBIN
HKCHEPUMEHT), JJEMEHTapHOE COOBITHE (DJIEMEHTAPHBI HMCXO)
CIIy4alflHOTO OIbITa, CIy4ailHOE COOBITHE, BEpPOSTHOCTH COOBITHS;
YMEHHE HAXOAWUTh BEPOATHOCTU CIYYalHBIX COOBITUH B OIBITAX C
PaBHOBO3MOKHBIMU DJIEMEHTAapPHBIMU COOBITHUSIMH; YMEHHE pellaTh
3aJaud METOJIOM OpPraHM30BAaHHOIO Tepedopa M ¢ HCIOJIIb30BaHUEM
MpaBWjia YMHOXXEHHUS; YMEHHUE OIICHMBAThb BEPOSATHOCTH pPEaJbHBIX
COOBITHI M SIBIEHUH, MOHMMATh POJIb MPAKTHUYECKH TOCTOBEPHBIX U
MaJOBEPOATHBIX COOBITHI B OKpYXalolleM MHpPE M B IKHU3HU;
3HAaKOMCTBO C IIOHATHEM HE3aBHCHUMBIX COOBITHI; 3HAKOMCTBO C
3aKOHOM OOJIBIIINX YUCEI U €T0 POJIbIO B MACCOBBIX SIBJICHHSIX

16

YMeHue BbIOMpaTh MOIXONAIIMNA W3YYEHHBIM METON IS pEeIIeHUs
3aJa4i, HpI/IBOI[I/ITB HpI/IMepI:I MAaTEMATUUYCCKUX SaKOHOMGpHOCTeﬁ B
MIPUPOJIC M JKU3HH, PACIIO3HABATH MPOSBIECHNE 3aKOHOB MaTEMaTUKHU B
I/ICKyCCTBe, OIINCBhIBATH OTACJIBHBIC BbIIAOIIIUCCA pe?)y.HBTaTBI,
MOJTyYEHHBIE B XOJ€ Pa3BUTHS MaTEMaTUKH KaK HAyKH, NMPUBOIUTH
IIPpUMEPBl MATEMAaTUYECKUX OTKPBITUN U UX aBTOPOB B OTEYECTBEHHOMN
Y BCEMHUPHOW UCTOPUHU




INEPEYEHD 2JIEMEHTOB COIAEPXKXAHUA, IIPOBEPAEMBIX HA OI'D
11O MATEMATHUKE

Kon

IIpoBepsieMblii 3JIEMEHT COJePKAHUS

1 Yucna u BBIYUCIEHUS
1.1 Harypanbnble u nensie yucna. [IpusHaku Je1MMOCTH LENTbIX YUCE
12 OOBIKHOBEHHBIE W JECATHYHBIE  JIpoOM,  TPOLEHTH, OECKOHEYHBIC
NepUOANYECKUE ApOodH
13 Panmonanbupie uncna. Apudmernueckue Omepandd ¢ paldOHaIbHBIMU
YyHClIaMu
1.4 JetictButenpHble uyncia. ApudMeTHYECKHE ONEepallud ¢ JACHCTBUTEIHLHBIMHU
YUCIaMHU
15 [MpubnuxEénnpie BBIMMCIICHNS, TPaBWIA OKPYIICHWA, MPUKMIKA 1 OLECHKa
pe3ynbTata BEIYUCICHUN
2 Anrebpandyeckue BhIPaXKEHHUS
2.1 BykBeHHbIE BhIpayKeHHsI (BBIPRXKEHUS C TEPEMEHHBIMH )
29 Crenenb ¢ uenbiM mnokaszatesneM. CTENeHb C PALMOHAIBHBIM IOKa3aTeleM.
) CBoiicTBa cTENEHU
2.3 MHorouneHsl
2.4 Anrebpanyeckas 1po0b
25 Apudmernaeckuit KOpPEHb HaTypajibHOU CTEICHH. HevictBus c
apuQMeTHIECKUMU KOPHSIMH HATypaIbHOU CTETICHH
3 YpaBHEHMS U HEpaBEHCTBA
31 [enbie 1 OpoOHO-pallioHallbHbIe ypaBHEHUS. CHCTEMbl U COBOKYIHOCTH
ypaBHEHUU
39 Lensle u apoOHO-panmoHanbHbIe HepaBeHCTBA. CHUCTEMBI M COBOKYIHOCTH
HEPABEHCTB
3.3 Pemenyne TeKCTOBBIX 3a7a4
4 YucnoBbIe TOCIEN0BATEILHOCTH
4.1 ITocnenoBaTeNbHOCTH, CIIOCOOBI 3aJaHUS MOCIIEA0BATENLHOCTEN
49 ApudmeTrndeckass W TeoMmeTpudeckas mporpeccur. Dopmyna  CIOXKHBIX
MPOLIEHTOB
5 DyHKIUU
Oynaknus, crnocoObl 3amaHus  GyHkuun. [padux  dyakumm. OO6macTh
OTIpeNieNIeHus] U MHOXKeCTBO 3HaueHuil ¢pynkimu. Hynmu gynkmun. [pomexyTku
5.1 3HAKOTOCTOSIHCTBA. [IpOMEXYyTKM MOHOTOHHOCTH (GYHKIHUH. MaKCUMyMBl H
MUHUMYMBl (yHKIMH. Hanbospinee M HauMeHbllee 3HaueHHE (YHKIMM Ha
IPOMEXKYTKE
6 KoopauHatsl Ha pSMO U TIIIOCKOCTH
6.1 Koopaunatnas npsimast
6.2 JlekapTOBBI KOOPAMHATHI Ha TIJIOCKOCTH
7 I'eomerpus
7.1 I'eomerprueckue GpUrypsl 1 UX cBOiCTBa
7.2 TpeyronbHuK




7.3 MHOroyrojasHUKH
7.4 OKpYXHOCTh B KPYT
7.5 H3mMepenne reoMeTpuYecKux BEITUYUH
7.6 BekTopsbl Ha MI10CKOCTH
8 BeposiTHOCT U cTaTuCTHKA
8.1 OnucarenpHas CTaTUCTUKA
8.2 BepositTHOCTB
8.3 KombunaTtopuka
8.4 MHoxecTBa
8.5 I'pads
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