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HOACHUTEJIBHASA 3AIINCKA

Anrebpa SBISETCS OIHMM U3 OIOPHBIX KypCOB OCHOBHOTO 0OMIETo
oOpa3oBaHMs: OHa 00ECIIEUNBAET U3yUEHHUE APYTUX AUCLUUILIINH, KaK €CTE€CTBEHHO-
HAy4YHOTO, TaK M TYMaHUTAPHOTO IMKIIOB, €€ OCBOCHHE HEOOXOIUMO ISt
MPOJOJDKEHHST 00pa30BaHKsl M B TIOBCETHEBHOM jkn3HU. Pa3Butue y oOyyaromuxcs
HAYYHBIX TPEJCTABICHUA O MPOUCXOXKICHUA M CYINHOCTH alnre0panvecKux
abcTpakiuii, cnocobe OTpakeHHUss MaTeMAaTUYECKON HAyKOW SIBICHUN U MPOIECCOB
B IpUpOjAe U OOIIECTBE, POJIM MAaTEMAaTHYECKOTO MOJCIUPOBAHHS B HAyYHOM
MO3HAHHUHU U B MIPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHHIO HAYYHOTO MHUPOBO33PECHUS
M Ka4eCTB MBIIUICHUS, HEOOXOIUMBIX JUIS aJlalTalliil B COBPEMEHHOM LU(PPOBOM
obmiectBe. M3yuenune anreOpbl oOecrieuMBaeT pPa3BUTHE YMEHUS HaOIIOJaTh,
CpaBHUBATh, HAXOIUTh 3aKOHOMEPHOCTH, TpPeOyeT KPUTHYHOCTH MBIIUICHUS,
CIIOCOOHOCTH apTyMEHTHPOBAaHHO OOOCHOBBIBATH CBOHM JCWCTBHS W BBIBOJIBI,
bopmynupoBath yrBepkaeHus. OcBoeHUe Kypca anreOpbl 00ecriednBaeT pa3BUTHE
JIOTHYECKOTO MBINUICHUSI OOYYAIOIIUXCSA: OHU WCIONB3YIOT JEAYKTUBHBIE U
WHIYKTUBHBIE PACCYKACHUS, 0000IICHNE M KOHKPETH3AINI0, a0CTparnpoBaHue H
aHanoruto. OOyuenue  anrebpe  TpenanonaraeT  3HAYUTENBHBIA  O0BEM
CaMOCTOSITEIbHOW  JICATEILHOCTH OOYYAIOUIMXCS, TO3TOMY CaMOCTOSATEILHOE
pelIeHUe 3a/1a4 SBISICTCS Pealn3aluei AeITeIbHOCTHOTO MPUHITUITA O0YYCHUSI.

B crpykType mporpammbel ydeOHOTO Kypca «Anredpa» Ui OCHOBHOTO
oOmrero 0o0Opa3oBaHUs OCHOBHOE MECTO 3aHMMAIOT COJIEPKATEILHO-METOAMYECKUE
auHUM: «Yucna U BBIYHCICHUS», «ANIreOpandecKue BBIPAKEHUs», «YPaBHEHUS H
HepaBeHCTBa», «DyHkummy. Kaxmas w3 3TUX coJepiKaTebHO-METOJUYECKIX
JMHUH pa3BUBACTCS HA MPOTSHKEHUH TPEX JIET U3YUYCHUs Kypca, B3aUMOJICHCTBYS C
APYTUMH €ro JIMHUSMH. B Xome wu3ydeHus ydeOHOro Kypca OOydaromumcs
NPUXOIUTCS JIOTHYECKU PACCYkKAATh, MCIOIB30BaTh TEOPETUKO-MHOKECTBEHHBIH
s3bIK. B cBS3M ¢ 3TUM B mporpamMmy y4eOHOro Kypca «AnreOpa» BKIIOYEHBI
HEKOTOPBIE OCHOBBI JIOTHKH, IIPEJICTABICHHBIE BO BCEX OCHOBHBIX pasjenax
MaTeMaTUYeCKOr0 00pa30BaHUs U CIIOCOOCTBYIONINE OBIAJCHUIO 00YUYaIOIIUMHUCS
OCHOB  YHHBEPCAIBHOTO  MaTeMaThdeckoro s3bika. CopepiKaTenbHOW |
CTPYKTYpPHOH OCOOEHHOCTBIO y4eOHOro Kypca «AureOpa» sBISETCS €ro
MHTETPUPOBAHHBIN XapaKTep.

Conepxanue nuHUM «YWcna W BBIYMCICHHS» CIY)KUT OCHOBOHM ISt
JDABHEHUINET0 M3YYCHUsT MAaTEMAaTHKH, CIOCOOCTBYET Pa3BHTHIO y OOYUYaIOIIMXCS
JIOTHYECKOTO MBIIUICHHS, (POPMUPOBAHUIO YMEHUS MOJIb30BATHCS AITOPUTMAMH, a
TaKKe MPHOOPETEHHIO MPAKTHYECKUX HABBIKOB, HEOOXOIUMBIX JUIS TIOBCETHEBHOM
KM3HU. Pa3BuTHE MOHATHS O YKCIE Ha YPOBHE OCHOBHOTO OOINEro 00pa3oBaHUs
CBSI3aHO C PAlMOHAIBHBIMU W HMPPAIMOHATBHBIMH YUCIAMH, (HOPMHUPOBAHHEM



MIPEACTABICHUM O JEWCTBUTEIBHOM YHCJE. 3aBEpLIEHUE OCBOCHHSI YHUCIOBOMU
JUHUW OTHECEHO K CpeiHEMY 00IIeMy 00pa30BaHUIO.

Copepxanue ByX alreOpanyeckux JUHUN — «AnreOpandyeckue BbIPaKEHUS»
U «YPaBHEHMs U HEPABEHCTBa» CIIOCOOCTBYET (POPMHUPOBAHMIO Yy OOyUarOLIMXCsA
MaTEeMaTHYECKOro armapara, HeoOXOJUMOTro AJisi pelleHus 3aJad MaTeMaTHKH,
CMEXHBIX MPEIMETOB UM MPAKTHUKO-OPHEHTHPOBAaHHBIX 3anad. Ha ypoBHe
OCHOBHOTO 00I1Iero o0pa3oBaHUA Y4eOHBI MaTepHal TPYHIUPYETCS BOKPYT
palOHaIbHBIX BBIpAKEHUH. AnreOpa JEMOHCTPUPYET 3HAUEHUE MATEMAaTUKH KaK
A3bIKA JUISI TIOCTPOCHUS MAaTEMaTUYECKUX MOJCINICH, OIMCAaHUs IPOLECCOB U
ABJIEHUN peanpHOro Mupa. B 3amaunm oOyuyeHHs anrebpe BXOIAT TaKxKe
JalbHEelIee pa3BUTHE ANTOPUTMHUYECKOTO MBIIUICHUS, HEOOXOAMMOro, B
YaCTHOCTH, JJI1 OCBOEHUS Kypca MH(DOpPMATHKH, W OBJQJCHUE HaBbIKaMU
JEeNyKTUBHBIX paccyxaeHuil. [IpeoOpa3zoBaHue CUMBOJIBHBIX (POPM COCOOCTBYET
Pa3BUTHIO BOOOpaKEHNUs, CHOCOOHOCTEN K MATEMAaTUYECKOMY TBOPYECTBY.

Copepxannie GyHKIIMOHATIBHO-TpaQUUECKON JIMHUN HALIETICHO HA TOJy4YeHHUE
0Oy4aroImuMuUCs 3HaHUM 0 (PYHKIMAX KaKk BaKHEHMIEH MaTeMaTH4eCKOW MOJEIH
JUIS OTIUCAHUS U UCCIIEOBAHMS Pa3HOOOPa3HBIX MIPOLIECCOB U SIBICHUN B MPUPOE
u obuectBe. M3yueHne marepuana CHocoOCTBYET pPa3BUTHIO Yy OOydaroumuxcs
YMEHUS HCNOJIb30BATh PAa3JIMYHbIE BEIPAZUTENbHBIE CPEJCTBA A3bIKA MATEMATUKHU —
CIIOBECHBIC, CHMBOJIMYECKHE, Tpaduyeckue, BHOCUT BKIaJ B (OPMHUPOBAHHE
IIPEICTABICHUN O POJIM MAaTEMATUKU B PA3BUTUM LIUBUIN3ALNN U KYJIbTYpPBI.

CornacHo ywyeOHOMy IUlaHy B 7-9 Kiaccax wH3y4aeTcs y4eOHBIH Kypc
«Anre0pa», KOTOPBIM BKIIOYAET CIEAYIOIIME OCHOBHBIC pPa3/eiibl COACpPKAHUSA:
«Yucna W BBIUMCICHUS», «ANTeOpanuecKkue BBIPAKEHUS», «YpaBHEHUA U
HEpaBEHCTBA», «DyHKIINY.

Ha usyuenue yueGHoro kypca «Anrebpa» oroautcst 306 yacos: B 7 kiacce
— 102 gaca (3 yaca B Henento), B 8 kiacce — 102 yaca (3 vaca B Henelnwo), B 9
kiacce — 102 4Jaca (3 yaca B HeJZlel0).

N3 gactu popmMupyemoii yuacTHUKaMU 00pa30BaTEIHHBIX OTHOIICHH Ha
oTpaboTKy 3amagaroniux TeM o anammu3y BIIP Beimensercs :

0,254 B Henemo Ha anreOpy B 8 kiacce, utoro 1114.

0,25 B Hepemnto Ha anredpy B 9 kinacce, utoro 1114.



COILEP KXAHUE OBYYEHUA
7 KIIACC

Yucia 1 BbIYUCTICHUSA

Jpo6u OOBIKHOBEHHBIE M JECSATHYHBIC, MEPEX0j] OT OJHOM (DOpMBI 3amucu
npobert k apyrou. IloHsaTne pamMOHAIBLHOTO 4YHCHA, 3allCh, CpPaBHEHHE,
VOOPSAIOYMBAHUE  PAlMOHATBHBIX 4YHCENl. ApupMeTHdecKne ACHUCTBUS C
palMOHAIIBHBIMYM YHMClaMu. Penienue 3a1a4 U3 peajabHOM NMPAaKTUKU HA 4YacTH, Ha
poowu.

CreneHb ¢ HaTypaJbHBIM TOKa3aTelieM: OMpeleieHue, npeoOpa3oBaHUe
BBIPOKECHHUI HA OCHOBE OIPEACIICHHUS, 3aMUCh OONBITUX Yucel. [IporeHTsl, 3ammuch
MIPOIICHTOB B BUE ApOoOM W IpoOU B BUAE MPOIEHTOB. TpyU OCHOBHBIC 3a7a4d HA
IPOLIEHTHI, PEIECHUE 3a7a4 U3 PEaTbHON MIPAKTHKHU.

[IpumeHeHne TPU3HAKOB  JEJIUMOCTH, PA3J0KEHUE HA  MHOXKHUTEIU
HATYpPAJIbHBIX YHUCE.

PeanpHple  3aBUCMMOCTH, B TOM 4YHCJIe TpsMas ©  oOparHas
IPOMOPIUOHAIBHOCTH.

AJuireOpanvecKkue BbIPAKEeHUS

IlepemeHHBIE, YNCIIOBOE 3HAYEHUE BBIPAXKECHUS C NEpEeMEHHOU. [lonmycTumble
3Ha4YE€HUs NepeMeHHbIX. [IpeacTaBieHne 3aBUCUMOCTA MEXAY BETUYMHAMU B BUJC
dbopmynbl. Beruucnenus no ¢popmynam. [IpeodpazoBanre OyKBEHHBIX BBHIPAKEHUH,
TOXJIECTBEHHO paBHBIC BBIPAKECHHUS, TMpaBWjIa NPEOOpa3oBaHUS CYMM H
MIPOU3BEICHUH, TIPABIIIA PACKPBITHS CKOOOK M MPUBEICHUS MOJO0HBIX ClaraeMbIX.

CBOICTBA CTENEHU C HATYPAJIbHBIM MIOKA3aTEIIEM.

Onnownensl 1 MHOTOuIeHbl. CteneHb MHOrowieHa. CrioxeHue, BhIUUTaHUE,
YMHOXEHHE MHOTOWICHOB. DOpMylbl COKpPAIIEHHOTO YMHOXKEHHMS: KBaApaT
CyMMbl M KBajpaT paszHoctu. Popmysia pa3sHOCTH KBaApaTtoB. PaznoxeHue
MHOTOYJIEHOB HA MHOKHUTEH.

YpaBHeHUs U HEPABEHCTBA

VYpaBHeHue, KOpeHb YpaBHEHHWs, TpaBWia MPeoOpa3OBaHUS YpaBHEHUS,
PAaBHOCHJIBHOCTh YPABHEHUM.

JIuHeliHOe ypaBHEHHE C OJHOW NEPEMEHHOM, YMCIO KOPHEW JIMHEWHOTO
YpaBHEHUS, pELICHUE JIMHEWHbIX YypaBHeHUW. CocCTaBieHUE YpaBHEHHU IO
YCJIOBHIO 3371a4u. Pelenne TeKCTOBBIX 3a/1a4 ¢ TOMOIIBIO YPaBHEHUM.

JluneiiHoe ypaBHEHUE ¢ ABYMs MEpEeMEHHbIMU U ero rpaduk. Cucrema aByX
JIMHEWHBIX YPAaBHEHUW C JBYMs IEPEMEHHBIMU. PelmieHne cucreM ypaBHEHUU
Croco0OM MOACTAaHOBKU. [Ipumepbl peleHus TEKCTOBBIX 3aJady C IMOMOUIBIO
CUCTEM YPaBHECHUM.

DYyHKIUU



Koopaunara Touku Ha npsaMon. Uuciaosele MpoMexyTKH. PaccTosHne Mexy
IBYMsI TOYKaAMU KOOPAMHATHOM IIPSIMOM.

[IpsimoyronbHast cucrema KoopauHat, ocu Ox u Oy. AGcuucca U opauHaTa
TOYKH Ha KOOPJAWHATHOW miockocTu. [Ipumepsl rpagukos, 3aaHHbIX GopMyIaMu.
Urenune rpaduxoB peanbHbIX 3aBucumocted. I[lonstue Qynkumn. [padux
¢bynkun. CBoiictBa ¢pynkiuii. Jluneitnas pyukuus, e€ rpagux. I'paduk Gynkunn
y = [x|. I'padpuueckoe pernieHne TUHEMHBIX YpaBHEHUW W CHUCTEM JHHEHHBIX

YPaBHEHUM.
8 KUIACC

Yucaa v BbIYUCTICHUA

KBanpatuslii kopenb u3 uyucna. [loHarne o0 wuppalMOHAIBHOM YHCIIE.
JecsiTuuHble TpUOIMKEHUST UppaLlMOHANIbHBIX yKcel. CBolicTBa apu(pMeTHIeCKuX
KBAJIpaTHBIX KOPHEN U UX MPUMEHEHHUE K IPEOOPa30BAHUIO YUCIOBBIX BBIPAXKEHUN
Y BBIYHMCJIEHUSIM. J|eHCTBUTENBHBIE YUCTIA.

Crenenb ¢ 1enbIM TOKa3aTeneM U e€ cBoiicTBa. CTanaapTHas 3aUCh YUCA.

AnreGpanueckue BbIpaxeHUsIAJredpandeckue BbIpaKeHUs1

KBaapaTHbIil TpEXUIIEH, PA3JIOKEHUE KBAAPATHOIO TPEXUIEHA HA MHOKUTEIH.

AnreOpanyeckass JpoOb. OCHOBHOE CBOWMCTBO aireOpamdeckoil apoow.
CrnoxeHue, BbIUMTaHME, YMHOXKEHHUE, JEJEHHE anreOpandeckux ApoOei.
ParnmonanbHbie BRIpaXXeHHsI U KX PEOOPa30BaHUE.

VYpaBHeHUs 1 HEpaBEeHCTBAY pABHEHHUS U HEPABEHCTBA

KBampatHoe ypaBHenue, (opmyna KOpHEH KBaApaTHOTO YypaBHEHUS.
Teopema Buera. Pemenne ypaBHeHUH, CBOAAIIMXCS K JINHEWHBIM U KBaJPATHBIM.
[Tpocreiimume qpoOHO-pallMOHAIEHBIE YPaBHEHNUS.

I'padnueckas nuHTEpHIpeTalvsl YpaBHEHUHN C ABYMs NEPEMEHHBIMU U CUCTEM
JIMHEHHBIX YpaBHEHUM C JABYMsI INEpeMEHHbIMU. IIpumepsl pemieHus cucrtem
HEJIMHEMHBIX YPABHEHUM C IBYMs IIEPEMEHHBIMU.

Pemenne TeKCTOBBIX 337124 aIreOpandecKuM CriocoooM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBEHCTBO € OIHON MEPEMEHHOM.
PaBHOCMIIBHOCTE HEpPABEHCTB. JIMHEMHBIE HEPABEHCTBA C OJHOM IIEPEMEHHOM.
CucteMbl TMHENHBIX HEPABEHCTB C OJTHOM EPEMEHHOM.

OyHKIMNDYHKIAU

[Tonstre pynkuu. O6acTh ONpeaeaeH!s] © MHOKECTBO 3HAUEHUHN (PYHKIIUU.
CrnocoObI 3a1aHust PYHKITUH.

I'paduk ¢pynkiuu. YUrenue cBoicTB pyHkuuu no e€ rpaduky. [Ipumepsr
rpadukoB PyHKIUN, OTPaKAIOIIUX peaTbHbBIE MPOIIECCHI.



@DYHKIMY, OMNUCHIBAIOIIAE TPSAMYI0O M OOpaTHYIO MPOMOPIIMOHAIBHBIE
3aBHCHMOCTH, HX rpaduxn. OyHkumn y = x2, y = x3, y = \x, y=|x|. I'padudeckoe
pElLIEHNE YPABHEHUN U CUCTEM YPABHEHUM.

9 KUIACC

Yucaa v BbIYUCTICHUA

PannonansHble yucia, UppallMOHATIBHBIE YUCIa, KOHEYHbIE U OECKOHEUYHbIE
AecsTUUHbIe ApoOu. MHOXKECTBO NEHCTBUTENBHBIX YHCEN, IEHCTBUTEIbHBIC YHCIIA
Kak OECKOHEUHBIE NeCATHYHBIE IpoOu. B3amMHO OJHO3HAYHOE COOTBETCTBUE
MEXAY MHOXKECTBOM JECUCTBUTENBHBIX YUCET U KOOPJAUHATHOW MPSIMOM.

CpaBHeHME JIEUCTBUTENbHBIX 4YHCeN, apuMeTUYecKhe JEeUCTBUS C
NEUCTBUTEIBHBIMU YUCIAMU.

Pasmepbl OOBEKTOB OKPYXAIOUIETO MHpa, JIUTENBHOCTh MPOIECCOB B
OKPY’KAIOILEM MUDE.

[Tpubnux€HHOE 3HAYEHUE BEIMYMUHBI, TOYHOCTh NMpuOmmkeHus. OKpyrieHue
yucen. [Ipuknaka u orieHKka pe3yJbTaTOB BBIYUCIEHUN.

YpaBHeHUs U HEPABEHCTBA

JIuneniHoe ypaBHEHME. Pemenne ypaBHEeHUM, CBOASIIUXCS K IMHEWUHBIM.

KBagpaTHoe ypaBHeHue. Pemienne ypaBHEHUHN, CBOIAIINXCA K KBAAPATHBIM.
bukBagpatHoe ypaBHeHue. [IpuMepsl pelieHus: ypaBHEHUM TPETbEN U YETBEPTOU
CTEIECHEN Pa3JI0KEHUEM HA MHOKUTEIIN.

Pemenne apoOHO-panMoHanIbHBIX ypaBHEHUW. PelieHne TEKCTOBBIX 3aj1ad
anredpandecKuM METOIOM.

VYpaBHeHue ¢ AByMSl NEpEMEHHBIMU U ero rpaduk. Pemenue cuctem AByX
JIMHEWHBIX YPAaBHEHUM C ABYMS IIEPEMEHHBIMU. PellieHHe CUCTEM ABYX YPABHEHUM,
OJIHO M3 KOTOPBIX JMHEHHOE, a Jpyroe — BTOpoi creneHu. ['paduueckas
MHTEPIIPETALNs CUCTEMBI YPABHEHHUM C IBYMs IEPEMEHHBIMM.

Pemenre TekCTOBBIX 3a7a4 anreOpanvdecKuM CrocoOoMm.

Uucnosele HEPABEHCTBA U UX CBOMCTBA.

Pemienue MHEWHBIX HEPABEHCTB C OJHOW IEepeMEHHOM. Permienue cucrem
JUHEWHBIX HEPABEHCTB C OJHOW mepeMeHHOW. KBaapaTHble HepaBeHCTBa.
['padmyeckasi uHTEpIpeTallUs HEPABEHCTB U CHUCTEM HEPABEHCTB C JABYMS
IIEPEMEHHBIMHU.

OyHKIMNDYHKIAU

KBanpatnunas ¢ynkuwms, e€ rpaduk u cBoictBa. [lapaGona, koopauHaThl
BEPIIMHBI TapadoJIbl, OCb CAMMETPUHU NapadOoJIbL.

I'padukn Gpynxumit: y =kx, y=kx +b, y=k/x, y=x3,y=Vx, y = x|, 1 ux
CBOMCTBA.



Uucnosele  mocnenoBaTebHOCTHYHCI0BBIE  MOCJEI0BATEILHOCTH U
Nporpeccuu

IloHsATHE YMCIIOBOM MOCIEAOBATEIBHOCTU. 3aJaHuE IIOCIENOBATEIbHOCTH
peKkyppeHTHON hopMyoi u GopMyJIoi 1-Tro YIeHa.

Apudmernueckas U reoMerpuueckas nporpeccud. @opmyibl n-ro 4jaeHa
apu(pMeTUYECKON U TEOMETPUUECKON MPOTrPECCUi, CyMMBI IIEPBBIX 71 UJIEHOB.

N3o00paxkeHne 4YiIEHOB apU(PMETHUECKOH U TE€OMETPUYECKOW MPOTPEeCcCHit
TOYKAMH Ha KOOPAMHATHOM IIJIOCKOCTH. JIMHEWHBIM M DKCIIOHEHUIHAJIBHBIA POCT.
Cno>xHbI€ TPOLIEHTHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI
YYEBHOI'O KYPCA «AJII'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE Ppe3yJabTaThbl OCBOCHHUS TMPOTPaMMbl y4eOHOTO Kypca
«Anre0pa» XxapaKTepu3yOTCs:

1) naTpuoTHYecKOe BOCIMTAHME:

NpOSIBJICHUEM HHTEpPEca K MPOIUIOMY UM  HACTOAIIEMY POCCHUMCKOU
MaT€MaTUKH, [IEHHOCTHbIM  OTHOIIEHHEM K  JIOCTHKEHUSIM  POCCHUMCKHUX
MAaTEMATUKOB U POCCHUMCKOM MAaT€MaTUYE€CKOW IIKOJIbI, K HCHOJIb30BAHUIO ITUX
JOCTIKEHUN B IPYTUX HAyKaX U MPUKIAAHBIX cepax;

2) rpaxaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCTIMTAHKE:

TOTOBHOCTBIO K BBITMIOJTHEHUIO 00sI3aHHOCTEN TPaXTaHWHA W PEaTN3allid ero
mpaB, TPEACTABICHHEM O MaTEMaTUYECKHX OCHOBaX (DYHKITMOHUPOBAHUS
Pa3JIMYHBIX CTPYKTYp, SBJICHUM, MPOIEAYp T'PaKIaHCKOro 00IIecTBa (Hampumep,
BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYKJIEHUIO 3TUUECKUX MPOOJIEM, CBI3aHHBIX
C TMPaKTUYECKUM TMPUMEHEHUEM JIOCTHKEHHI HayKH, OCO3HAHHUEM BaXKHOCTH
MOPaIbHO-3TUYECKUX MPUHIIUIIOB B AEATEILHOCTUA YYEHOTO;

3) Tpy10BO€ BOCIIUTAHUE:

YCTAaHOBKOM Ha AaKTUBHOE YYacTH€ B PEUICHWHU MPAKTUYECKUX 3a/ad
MaT€MaTHU4YE€CKOW HaIMpPaBJIC€HHOCTH, OCO3HAHUEM BAXXHOCTH MAaTEMaTUYE€CKOIO
0o0pa3oBaHUsI Ha MPOTSHKEHUH BCEM JKM3HMU Ui yCHENHOW MpodecCHOHATbHON
JESATETPHOCTH W Pa3BUTHEM HEOOXOJUMBIX yMEHHH, OCO3HAHHBIM BBHIOOPOM H
MOCTPOEHNEM WHIMBUIYAIbHOU TPAEKTOPUHU 00pa30BaHMsI M KU3HECHHBIX TUIAHOB C
Y4ETOM JIMYHBIX HHTEPECOB U 0OIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTN4ecKoe BOCIIUTAHUE:

CIIOCOOHOCTBIO K SMOIMOHAJIBHOMY H  OACTETHUYECKOMY  BOCIPHUSTHUIO
MaTeMaTH4YeCKUX OOBEKTOB, 3a/iay, PEUICHUM, PaCCYKICHUM, YMEHHUIO BHUJICTh
MaTeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'0 IO3HAHMS:

OpUEHTAIIMEd B JICSATEIbHOCTH Ha COBPEMEHHYI) CHUCTEMY Hay4YHBIX
MPEACTABICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS UEIOBEKA, MIPUPOIBI U
oOIecTBa, MOHMMAHWEM MAaTeMATHYEeCKOW HAyKH Kak c(depbl dYelIoBEeUeCKOon
NEATENIbHOCTH, JTANoOB €€ Pa3BUTUS U 3HAUMMOCTH JUISl PA3BUTHUSL IUBUIN3ALINH,
OBJIQJICHUEM SI3BIKOM MAT€MAaTUKW M MAaTEMATHYECKON KYJIbTYpOW Kak CPEICTBOM
MO3HAHUS MHpPA, OBJIAJCHUEM MPOCTEHIIMMHU HABBIKAMU MCCIEI0BATEIBCKOM
JeATEeIIbHOCTH;



6) ¢usuveckoe BocnuTaHMe, (POPMHPOBAHHME KYJIbTYPbI 310POBbSI H
IMOIMOHAJIBLHOTO 0JIArOMOJyYHs:

FOTOBHOCTBHIO TNPHUMEHSITh MAaTEMATUYECKUE 3HAHUS B HHTEPECaX CBOEro
3I0POBbSI,  BEACHUA  370pOBOro oOpaza JKM3HU  (370pOBOE  IMTAHWE,
COQIaHCUPOBAHHBIN PEXUM 3aHITHH © OTAbIXA, peryispHas (undeckas
aKTUBHOCTH), C(HOPMUPOBAHHOCTHIO HaBbIKa pediekcuu, NpU3HAHUEM CBOETO
MpaBa Ha OMMOKY M TAKOTO e MpaBa IPYroro 4eI0BeKa;

7) 3K0JI0rH4ecKOoe BOCIIUTAHHE:

OpPUEHTAIIMEN HA TPUMEHEHHE MAaTEeMaTUYECKUX 3HAHUM JJIs PELICHUS 3a7a4
B 00JIaCTHU COXPAaHHOCTH OKpYKAIOIIEH Cpenbl, IUIAHUPOBAHUS TOCTYIKOB H
OIICHKM MX BO3MOXHBIX MOCIEACTBUN JJIsi OKPY’KAIOIIEH Cpeabl, OCO3HAHUEM
100aJIbHOTO XapaKTepa dKOJIOTHYECKUX MPOOJIeM U yTeH UX PelIeHHUS;

8) ajanranusa K M3MEHSAIIMMCH YCJIOBUAM COLHUAJBHON M NMPUPOIHOMN
cpeabl:

FOTOBHOCTBIO K JICMCTBUSAM B YCJIOBHUSX HEOIPEICIEHHOCTH, MOBBIIEHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4Y€pe3 NPAKTUUYECKYIO AEATEIIbHOCTh, B TOM YHUCIIE
YMEHUE YUYUTHCS Yy JPYyTUX JIOJIeH, MpUOOpeTaTh B COBMECTHOW JEATEIIbHOCTH
HOBBI€ 3HAHMS, HABBIKM U KOMIIETEHIIMU U3 OIbITA JIPYTHX;

HEOOXOAMMOCThIO B (OPMUPOBAaHWUM HOBBIX 3HAHWUH, B TOM YHCIIE
bopMyIUpOBaTh UACH, TOHITHUS, TUTIOTE3bI 00 0OBEKTAX U SABJICHHSIX, B TOM YHCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh JE(MUIIUTHI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEW, IIIAHUPOBATH CBOE pa3BUTHE;

CITIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYK)  CHUTyallMl0, BOCIPUHUMATh
CTPECCOBYIO CHUTYaIlMI0O KaK BBI30OB, TPEOYIOIMMIA KOHTPMEP, KOPPEKTHPOBATH
MPUHUMAEMBbIE peIeHUusT W JeHCTBUS, (OPMYIUPOBATh U OICHUBATH PUCKU H
MOCJIEACTBHUSA, POPMUPOBATH OTIBIT.

METAIIPEJIMETHBIE PE3YJIBTATbBI

Ilo3naBaTeqbHbIe YHHBEPCAIbHbIE YUeOHbIE 1eliCTBUSA

Ba3oBble Jijornyeckue 1eiicTBHA:

e BBIABJSATh U XAPAKTEPHU30BATh CYLIECTBEHHBIC MPU3HAKH MAaTEMaTUYECKUX
O00OBEKTOB, TOHATHNA, OTHOIICHWA MEXITy MOHATHUSMHU, (OpMyITUpOBaAThH
ONpEeAECTACHUs] TOHATUM, YCTAHABIMBATh CYIIECTBEHHBIM  IPU3HAK
KJaccupuKaIuyu, OCHOBAaHUS i1 OOOOIIEHUS W CpPaBHEHUS, KPUTEPUU
MMPOBOJIMMOTO AHAIN3A;

e BOCIPUHUMATH, (QOPMyIUpPOBATH U  MNPEOOPA3OBHIBATH  CYXKICHUS:
yTBEPAUTEIbHbIE W OTpHUIIATENIbHBIC, €IWHUYHBIC, YaCTHbIE U OOIIHE,
YCJIOBHBIE;



BBISIBJISITh ~ MaTeMaTHMYeCKWe  3aKOHOMEPHOCTH,  B3aMMOCBA3M U
OpOTUBOpEYNsl B (pakTax, HJaHHBIX, HAONIONEHUSX U YTBEPKIACHMSIX,
Hpeaiarath KpUTEpUH JUISI BBISIBIICHUS 3aKOHOMEPHOCTEH U MPOTUBOPEUNI;
JenaTh BBIBOABI C HCIOJb30BAHHMEM 3aKOHOB JIOTUKHU, ICTyKTHUBHBIX U
MHAYKTUBHBIX YMO3AKIIOUCHHUM, yMO3AKIIOUEHUH TI0 aHAJIOTHH;

pa3bupath 10Ka3aTeIbCTBA MATEMATUIECKUX YTBEPKACHUN (TPSMBIE U OT
IPOTUBHOTO), MPOBOJUTH CAMOCTOSITENIBHO HECJIOXHBIE JIOKA3aTeIbCTBA
MaTeMaTH4ecKuxX (aKToB, BBHICTPAUBATh AapryMEHTALUIO, IPUBOJUTH
HpUMeEpPbI U KOHTPIPUMEPDI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BbIOMpaTh crnoco0 pemieHus: yuyeOHOW 3amaud (CpaBHHBATh HECKOJIBKO
BApHAHTOB peUIeHHs, BbIOMpaTh HamboIee NOAXOIAIMMA C y4ETOM
CaMOCTOSITEJIHO BBIIEJICHHBIX KPUTEPHEB).

Ba3oBble ucciaeaoBaTe/ibCKHue 1€eHCTBHUA:

MCTIOJB30BaTh BOMPOCH! KaK MCCIICOBATEILCKUNA MHCTPYMEHT MO3HAHUS,
dbopMynrpoBaTh BONPOCH], (UKCUPYIOIIKME MPOTUBOpEUnE, MpodieMy,
CaMOCTOSITEJILHO yCTAaHABJIMBAaTh KMCKOMOE U JaHHOE, (OPMHUPOBATH
THIIOTE3Y, APTYMEHTUPOBAThH CBOIO TIO3HIINIO, MHCHUE;

NPOBOJUTh IO CaMOCTOSITEIBHO COCTABIICHHOMY IUJIaHY HECJIOKHBIN
DKCIIEPUMEHT,  HEOOJBIIOE  WCCICJOBAaHWE IO  yCTAaHOBJICHHIO
O0COOCHHOCTEI MaTeMaTHYeCKOro OOBEKTa, 3aBUCHMOCTEH OOBEKTOB
MEXTy CO00i;

CaMOCTOSITENILHO (POPMYITHPOBATH 0OOOIICHUS U BBIBOABI TI0 pe3yjIbTaTaM
NPOBEAEHHOTO HAOJIOIEHHUS, MCCIICOBAHMS, OICHUBATh JTOCTOBEPHOCTH
MIOJTyYEHHBIX PE3yIbTaTOB, BEIBOJIOB U 0000IIIECHU;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE NpOIECCa, a TAKXKE BBIIBUTATH
MPEIIOTI0KEHHS O €T0 Pa3BUTUU B HOBBIX YCIIOBUSIX.

Pab6ora ¢ unopmanmeii:

BBISIBIIATh HEIOCTATOYHOCTh M M30BITOYHOCTh HWH(MOPMAIIMH, JAaHHBIX,
HEOOXOIMMBIX JIUIS PEIICHHMS 3a1a49H;

BBIOMPATh, aHAJIM3UPOBATh, CHCTEMATH3UPOBATh W HWHTEPIPETUPOBATH
UHGOPMAITUIO Pa3TUIHBIX BUIAOB M (OPM IIPEICTABIICHHUSI,

BBIOMpATh (GopMy TMpeACTaBICHUS HWHPOPMAIMM HW WILTIOCTPUPOBATH
peraeMble 3aJladyd  CXeMaMH, JIharpaMMaMH, WHOW TrpaduKkod u HX
KOMOMHAIIUSIMU;

OIICHWBATh HAAEKHOCTh WH(POpPMAIUK TIO KPUTEPHSIM, MPEIIOKEHHBIM
YUUTEIEM WM CHOPMYITHPOBAHHBIM CaMOCTOSTEIIBHO.

KoMmyHnKkaTHBHBbIE yHUBEpPCAJIbHbIE YUeOHbIe 1elCTBHUSA:

BOCHPUHUMATh H (HOPMYIHpPOBaTh CYXIEHUS B COOTBETCTBUU C
YCIIOBUSIMU U LIEJISIMU OOIIEHHUSI, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO



TOYKY 3PEHHs] B YCTHBIX W NMUCHBMEHHBIX TEKCTaX, AaBaTh MOSICHEHUS TIO
XOJly pelIeHus 3a/1a4i, KOMMEHTHUPOBATh MOJTYyUYCHHBIN Pe3yJIbTaT;

e B XO07€ 00CYXJI€HHs 33]]aBaTh BOIPOCHI M0 CYIIECTBY 00CYKIAEMOIl TEMBI,
npo0sIeMbl, periaeMoi 3aj1a4u, BEICKa3bIBaTh UEH, HALlEJICHHbIE Ha TTIOMCK
pEIIeHMs, COIMOCTaBISATh CBOM CYXKICHHUS C CYXICHUSIMH JPYTHX
YYaCTHHKOB Juajora, oOHapy>KWBaTh Pa3jIN4Me W CXOJICTBO TO3UIUH, B
KOPPEKTHOU opMe HopMyTupOBaTH pa3HOTIACHUS, CBOM BO3PAKCHHUS;

e TMPEACTABIATh  PE3YJNbTAaThl  pEHIeHUS  3a/Jayd,  OAKCIIEPUMEHTA,
UCCJIEIOBAHUSI,  TPOEKTa,  CaMOCTOATEIbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS C YIETOM 3a/1a4 TIPE3EHTAIMN U OCOOEHHOCTEH ayIuTOpUH;

e IMOHMMAThb W  UCHOJB30BaTh  NPEUMYIIECTBA  KOMaHTHOM W
UHAMBUYaIbHON paOOThI MPHU PEIICHUH YY€OHbIX MATEMATHUECKUX 3a/1a4;

e TPUHUMATH 1I€JIb COBMECTHOM AESATENbHOCTH, IIIAHUPOBATh OPTaHU3AIUIO
COBMECTHON paboThl, pachpeAensaTb BUIbl paldOT, JA0roBapUBaThCH,
o0CyXIaTh MPOIIeCC U PE3ynbTaT PaboThl, 00001IaTh MHEHUS HECKOIBKUX
JIIOIEH;

e YYacTBOBaTh B TPYIIOBBIX (opMax paboTel (0OCYXaeHUs, OOMEH
MHEHUSMH, MO3TOBbIE IITYPMbl W JPYTUE), BBHIMOJHITH CBOI 4YacTh
paboThI U KOOPAUHUPOBATH CBOU JACHCTBUS C IPYTUMU YJICHAMU KOMaH/IbI,
OIICHWBATh KA4YECTBO CBOETO BKJAaJa B OOMIMH MPOAYKT MO KPUTEPHSM,
c(hOpMyYITUPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBUSI.

PeryisiTuBHbIE YHMBepcaJbHbIe Y4eOHbIe NeiCTBUSA
Camoopranuzamnus:

e CaMOCTOSITEIPHO COCTABJISITH IUIAH, aJITOPUTM pEIIeHUs 3a1adyul (WM ero
94acTh), BRIOMpATh CIOCOO PEIICHUS C Y4ETOM HMMEIONIUXCS PECYpPCOB U
COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHUPOBaTh M KOPPEKTUPOBATH
BapUaHTHI PEIICHUN ¢ YYETOM HOBOM MH(OPMAIIUH.

CaMOKOHTPOJIb, SJMOIMOHAIbHBII HHTE/UIEKT:

e BIIAJIETh CIOCOOAMH CAMOMPOBEPKH, CAMOKOHTPOJS TIpolecca W
pe3ynbTaTa penieHus MaTeMaTHYeCKON 3a/1auu;

e TMPEABUJETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh MpPH PEIICHUU
3a/layd, BHOCHTb KOPPEKTHUBBI B JESTEIBHOCT HA OCHOBE HOBBIX
00CTOSTENHCTB, HAMACHHBIX OIMMOOK, BBISIBICHHBIX TPYIHOCTEH;

e OIICGHWBATh COOTBETCTBUE pE3yJbTaTa NESITEIILHOCTH MOCTABICHHOW IIEJH
U YCJIOBHSIM, OOBSICHATh MPUYUHBI JOCTHXKEHUS WU HEOCTHXKCHUS LIETH,
HaXOJUTh OIIKUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

IHPEJMETHBIE PE3YJIBTATbHI



K xoniy oOyuenuss B 7 KJjacce OOYYalOMUUCA TOTYYUT CICAYIONINAC
npeIMeTHbIEC PEe3yIbTaThI:

Yucaa v BbIYUCTICHUA

BoimonusaTe, coderas yCTHbIE M MHUCbMEHHBIE MPHUEMBI, apu(METUUECKUE
ACHCTBUS C palliOHATBHBIMU YHUCIaMH.

HaxoauTe 3Ha4eHMs] YMUCIOBBIX BBIPAKEHWUH, MPUMEHITh PAa3HOOOpA3HbIE
CHOCOOBI U MPUEMBI BBIUUCICHUS 3HAUYEHUIN JPOOHBIX BBIPAKEHUH, COIEpIKaLINX
OOBIKHOBEHHBIC U JIECATUYHBIC IPOOH.

[lepexonuth OoT 0nHOM (POpPMBI 3amucH yuced K JIpyrod (mpeoOpa3oBHIBAThH
ACCATUUHYIO Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B
YaCTHOCTH B 0€CKOHEUHYIO JECATUYHYIO IPOOB).

CpaBHUBATh U YNOPSAJOYMBATH PALIMOHAJIbHBIE YUCIIA.

OKpyryaTh yucna.

BhbInOmHATE NPUKUAKY U OLIEHKY pe3yJibTaTa BbIUMCICHHM, OLIEHKY 3HAYSHHIA
YHCIIOBBIX BBIPQKCHUU. BBIMOIHATH OEHCTBUS CO CTENEHAMU C HATyPaJbHBIMH
MoKa3aTesiMH.

[IpumeHsATh  NpU3HAKU  JACIUMOCTH,  Ppa3jIOKEHHE HAa  MHOXKHUTEIH
HaTypaJIbHbIX YHCEJL.

Pemarh npakTUKO-OPUEHTUPOBAHHBIE 3a7aud, CBSA3aHHBIE C OTHOLICHHEM
BEJIMYMH, MPOMOPIHUOHATBHOCTBIO BEIUYMH, NPOLEHTAMH, HHTEPIPETHPOBATDH
pe3ysbTaThl PELICHUs 3a/1a4d ¢ Y4ETOM OIpaHUYEHHUM, CBSI3aHHBIX CO CBONCTBaMH
paccMaTpuBaeMbIX OOBEKTOB.

Auaredpanyeckue BbIpasKeHHUs

Hcnonb3oBaTh anreOpanyeckyr0 TEPMHHOJOTHIO U CUMBOJIUKY, MPUMEHSThH
e€ B Mmpoliecce OCBOCHHUS yueOHOro MaTepuara.

HaxoauTte 3HadeHHs OyKBEHHBIX BBIPQKEHMH IpPU 3aJaHHBIX 3HAYEHUSX
[IEpPEMEHHBIX.

Boimonusate  mpeoOpa3oBaHUS  LIEIOTO  BBIPAKEHHS B MHOTOYJICH
MpUBEICHNEM NOJJOOHBIX CIaraeMbIX, PACKPHITUEM CKOOOK.

BbBINONMHATE yMHOXEHHE OJHOYJIEHA Ha MHOIOYJIEH M MHOrOYJeHa Ha
MHOTOUJIEH, IPUMEHSTH (DOPMYIIbI KBaJipaTa CyMMbI U KBaJIpaTa pa3HOCTH.

OcCyliecTBIATh Pa3I0KEHUE MHOTOUYIEHOB HAa MHOMKUTEIM C IOMOILBIO
BBIHECEHHMsSI 3a CKOOKM OOIIEro MHOXHTENS, TPYHNIUPOBKH  CJIaraeMbiX,
NpUMEHEHUs (HOPMYI COKPAIIEHHOTO YMHOKEHUSI.

[TpumensTh peoOpa3oBaHUsI MHOTOYJIEHOB JIJISl PEILEHUS Pa3iIMyYHbIX 3a/1ad
U3 MaTEMaTUKHU, CMEXKHBIX IPEIMETOB, U3 PEAIBHOMN NPAKTUKH.

Hcnonp30BaTh CBOWMCTBA CTENEHEHW C HATYPAJbHBIMHM IIOKA3aTENsAIMM UL
npeoOpa30BaHUsI BBIPAKEHUH.

YpaBHeHMs M HEPABEHCTBA



Pemlars nMHENHBIE ypaBHEHHs C OJHOM IEPEMEHHOM, NMPUMEHSS NIpaBUia
nepexoa OT UCXOJHOI0 YPaBHEHHS K paBHOCUIIbHOMY emy. IIpoBepsiTs, sBiseTcs
JIM YUCIIO KOPHEM YpaBHEHUS.

[IpumensaTh rpaduyeckre METOIbI IPU PEIICHUH JTUHEHHBIX YpaBHEHUHN U UX
CUCTEM.

[TonOupaTe npuUMephl Map YKCEN, SBISIIONIUXCS PEIICHHEM JTUHEHHOTO
YpaBHEHUS C ABYMS IEPEMEHHBIMU.

CtpouTh B KOOPAMHATHOW IUIOCKOCTH TrpaduK JMHEHMHOrO YpPaBHEHHS C
JIBYMSl TIEPEMEHHBIMU, TMOJIb3YSICh TpadUMKOM, NPUBOJIUTH MPUMEPHI PELICHUS
YpaBHEHHUS.

Pemate cucTembl IByX TMHEHHBIX YPaBHEHUN C ABYMs NTEPEMEHHBIMU, B TOM
qucye rpaguyecKH.

CocraBnsiTb M peliath JHUHEHHOE YpaBHEHHE WJIM CUCTEMY JIMHEHHBIX
ypaBHEHUN TIO YCJIOBHUIO 3a/laud, HWHTEPHPETHUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1au¥ MOJyYeHHBIN pe3yybTarT.

DYyHKIUU

N300paxkaTh HA KOOPAMHATHOM MPSAMON TOUKH, COOTBETCTBYIOIIKE 3a1aHHBIM
KOOpAUHATaM, JIy4H, OTPE3KH, HHTEPBAJIbl, 3AIUCHIBATH YUCIOBBIE TPOMEKYTKU HA
anre0pandecKoMm sI3bIKe.

OtMmeyaTh B KOOPAMHATHOM IMJIOCKOCTH TOYKHM IO 3a/laHHBIM KOOpJMHATaM,
CTpoUTh Tpaduku TUHEHHBIX PyHKIMHA. CTpouTh rpaduk PyHKIINK Yy = [X|.

OnuceiBaTh C MOMOUIIBI0 (YHKIMA H3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOPOCTb, BpPEMs, PACCTOSHHE, 1I€HA, KOJHUYECTBO, CTOMMOCTb,
MIPOU3BOUTENBHOCTD, BpeMsi, 00BEM pabOTHI.

Haxonuthb 3HaueHue GyHKIMU 10 3HAUCHUIO €€ apryMeHTa.

[lonumate rpaduueckuii cnoco0 MpeACcTaBiICHUs M aHaidu3a HUHGOpPMAIIMH,
W3BJICKATh U MHTEPIPETUPOBATH MH(POpMAIHIo 13 rpadKOB PEATbHBIX MPOIIECCOB
Y 3aBUCHUMOCTEM.

K xonmy oOyuenuss B 8 KkJjacce OOy4aromuiCs TMOTYYUT CICAYIONINAC
peIMETHbIE PE3YJIbTAThI:

Yucaa v BbIYUCTICHUA

Hcnonb30BaTh HayalbHbIE MPEJICTABICHUSI O MHOMXECTBE JCHCTBUTEIIbHBIX
YuCeN JUIsl CPABHEHMSI, OKPYTJICHUSI U BBIUUCICHUN, N300paXkaTh AEHUCTBUTEIbHBIC
YKCJIa TOYKaMU Ha KOOPJMHATHOMN MPSIMOM.

[IpumeHATh TOHSATHE apU(DMETHUECKOTO KBAAPATHOTO KOPHS, HAXOIUTH
KBaJpaTHBIE KOPHH, HCIOJIB3YyS MPH HEOOXOIMMOCTH KaJbKYJSTOP, BBITIOJHSTH
npeoOpa3oBaHus BBIPAKECHUN, COAEPKAIIUX KBAJIpaTHbIE KOPHH, HCIIONb3Ys
CBOWCTBA KOPHEH.



Hcnonp30BaTh 3amucu OONBIIMX W MaJbIX YHUCEN C TIOMOIIBI0 JECATUYHBIX
npobeit u crenenei uncna 10.

AJsireOpandecKkue BbIPAKEeHU

[IpuMeHSATP TOHATHE CTENEHW C LEJIbIM  [OKAa3aTeJeM, BBINOJHSITh
npeoOpa30BaHUs BBIPAKEHUH, COJAEPIKAIINX CTETICHH C IEJTBIM MOKa3aTesIeM.

BBINONHATE TOXIECTBEHHbIE MPEOOpPA30BAHUS PAIMOHAIIBHBIX BBIPAKEHUN
Ha OCHOBE MPaBUJI ICUCTBUIN HaJ MHOTOYJIEHAMH U alredpandyecKuMu ApoosiMu.

PacxitanpiBaTh KBaIpaTHBIN TPEXUIICH HA MHOXKUTEIIU.

[TpumeHsaTh mpeoOpa3oBaHuUs BRIPAKECHUH IS PEIICHUS PAa3IMIHbIX 3a7a9 U3
MAaTEMATUKH, CMEKHBIX MPEIMETOB, U3 PEATTLHON IPAKTUKH.

YpaBHeHUs U HEPABEHCTBA

Pewars 5MHEHBIE, KBAaIpAaTHBIE YPABHEHUS W PallMOHAIBHBIE YpPaBHEHMS,
CBOJISILLIMECS K HUM, CHCTEMBI IByX YPaBHEHU C ABYMS IIEPEMEHHBIMHU.

IIpoBOAUTE MpOCTENIINE UCCIEN0BAHUS YPABHEHUN U CHUCTEM YPABHEHHM, B
TOM YHCIIE C PUMEHEHUEM TpauuecKux MpeACTaBICHHUH (yCTaHABINBATh, HMEET
Y YpaBHEHUE WJIM CHCTEMA YPABHEHUW PEIICHUS, €CIIM HMEET, TO CKOJBbKO, W
npouyee).

ITepexoauTh OT CIOBECHON (POPMYIHUPOBKH 3a7adyu K €€ anreopandeckoit
MOJIEIM C IIOMOILIBKD COCTABJICHUA YPABHEHUA WIA CHUCTEMbl YPaBHECHUH,
MHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33]1a4 MMOJYYEHHBIA PE3YJIbTAT.

[IpuMeHATh CBOMCTBAa YMHCIOBBIX HEPABEHCTB MJISi CPABHEHHsS, OILIEHKH,

pelaTh JUHEHHbIE HEPABEHCTBA C OJHOW MEPEMEHHOM W UX CHUCTEMBI, JaBaTh

rpaUUecKyr0 WLTIOCTPAIIMI0 MHOXKECTBA PEUICHUN HEpPaBEHCTBA, CHUCTEMBI
HEPABEHCTB.

DYyHKIUU

[loHuMaTh U MCMOIB30BATh (PYHKIMOHAIbHBIE TMOHATUS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE O0O3HAUYEHMs), OMPENEsATh 3HAUEHHE (DPYHKIIMU IO 3HAYEHUIO
aprymMeHTa, ONpeAessaTh CBOMCTBA PYHKIUU O €€ rpaduKy.

Ctpouts rpaduku 31eMEeHTapHBIX GYHKIMN BUAA:

y=kix, y =x2, y = x3,y = x|, y = VX, OIHNCHIBAaTb CBOMCTBA YHCIOBOI
(GbyHKIUHU 110 €€ TpaduKy.

K xoHiy oOyuenuss B 9 KJjacce 0Oyyaroluics TMOJYYUT CIEAYIOIINE
MPEIMETHBIE PE3YJIbTATHI:

Yucaa 1 BbIYUCTICHUSA

CpaBHUBATH U YNOPAIOYMBATH PALIMOHAIBHBIE U HPPALMOHAIIBHBIC YUCIA.

Boinonusate  apudmeTnueckue JEUCTBUS C PAlMOHAIBHBIMU  YHUCITIAMH,
couerasg YCTHbIE UM TIMCbMEHHbIE TPUEMBI, BBIIOJHITH BBIYUCICHHUS C
MppalMOHATbHBIMU YU CIIAMU.



Haxonute 3HaueHWss cTeneHe ¢ LEeNbIMM MOKAa3aTeIMU W KOPHEW,
BBIYHCJISITh 3HAYCHUS YHUCIIOBBIX BBIPAXKEHUU.

OKpyrJisiTh  IEWCTBUTEIBHBIE YHWCJIA, BBINOJHATh MPUKUAKY pPE3yJbTaTa
BBIYMCJIEHUI, OLIEHKY YMCIIOBBIX BBIPAKECHUM.

YpaBHeHMs M HEPABEHCTBA

PemaTe nuHENHBIE W KBaJgpaTHBIC YPAaBHEHHWS, YPABHEHUS, CBOISIIHECS K
HUM, IPOCTEHIINE APOOHO-PALIMOHANIbHBIE YPABHEHHUS.

Pemars cucrtembl IByX JIMHEMHBIX YPaBHEHUW C ABYMs NEPEMEHHBIMH M
CUCTEMBI JIBYX YPAaBHEHUI, B KOTOPBIX OJTHO YPABHEHUE HE SIBISCTCS JINHEMHBIM.

Pemate TekcTOBBIE 3amauu  anreOpandecKuM CIOCOOOM C  MOMOIIBIO
COCTAaBJIEHUS YPABHECHUS WIIA CUCTEMBI JIByX YPABHEHUU C JBYMS IIEPEMEHHBIMU.

[IpoBOIUTH MPOCTEUIIINE UCCIIEAOBAHUS YPABHEHUN U CUCTEM YPAaBHECHUM, B
TOM YHCIIE C IPUMEHEHUEM IpauuecKkux MpeAcTaBiIeHU (yCcTaHaBIMBATh, UMEET
JI1 ypaBHEHUE WJIA CHUCTEMA YPAaBHEHUW PELICHUS, €CIU UMEET, TO CKOJIbKO, U
npouee).

Pemarp nuHeliHble HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300pa)kaTh
pElIEHNE HEPABEHCTB HA YMCIOBOM MPSMOMW, 3alMCHIBATH PELIEHUE C MOMOILBIO
CUMBOJIOB.

Pemate  cHCTEMBI  JMHEWHBIX  HEPABEHCTB, CHUCTEMBI  HEPABEHCTB,
BKJIIOUAIOIIME KBAagPAaTHOE HEPABEHCTBO, H300pa)kaTh PpEUICHHE CHUCTEMBI
HEPABEHCTB HA YUCJIOBOM MPSIMOM, 3aUChIBATh PELUIEHUE C IOMOIIBI0 CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IPH PEUIEHUN PA3JIMYHBIX 33/1a4.

DOyHKUMU

Pacno3naBaTh (yHKIMM U3ydyeHHBIX BUJOB. [loka3biBaTh cXxeMaTHYECKU

pacroyio’keHue Ha KOOPAWHATHOM IIOCKOCTH rpadukoB pyHKIMH Buaa: y = kx, y
=hx+b y=kix,y=ax2 +bx +c y=x3 y=1\x y=|x|, B 3aBucuMocTH oT
3HaYeHUI K03()PHUIIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKITHIA.

Ctpouth ¥ U300pakaTh CXeMaTHUECKU I'paduKy KBaJAPATHYHBIX (YHKIIHH,
OIMCHIBATh CBOMCTBA KBaIPATHUHBIX (DYHKITUH 110 UX rpadukam.

Pacrio3naBaTh KBaipaTHuHy0 PYHKIHIO 110 (OPMYJIIe, TIPUBOIUTH IPUMEPHI
KBaJIpaTHYHBIX (YHKITUH U3 peaabHOU KU3HU, PU3UKH, TCOMETPHUH.

YucjioBbIE MOCJIET0BATEIHLHOCTH U MPOTPECCHH

Pacno3HaBath apupMETHUECKYI0 W TEOMETPHYECKYIO IPOTPECCHU  IIpH
Pa3HBIX CIOCO0aX 3a/1aHMsI.

BBINONHATE  BBIYUCICHHUS C  KCIOJB30BaHUEM (OpMya n-ro  ujieHa
apu(METHUECKON U TEOMETPHUYECKON MPOTPECCUii, CYMMBI TIEPBBIX N YJICHOB.

N300pakaTh WIEHBI ITOCIEAOBATSILHOCTH TOYKAMU HAa KOOPIUHATHOM
TIOCKOCTH.



Pemate 3amaum, CBS3aHHBIE C YHCIOBBIMH IIOCJIEIOBATEILHOCTSIMU, B TOM
YHUCJIE 33/1a4d U3 PEATbHON XKU3HU (C MCIOJIH30BAHUEM KaIbKYJISITOPA, IU(PPOBHIX
TEXHOJIOTH).



TEMATHYECKOE INTAHUPOBAHUE

7 KJIACC
Kosun4vecTBOo 9acoB DJIeKTPOHHbIE
HanMeHoBaHMe pa3aesioB U TeM ungpoBbie
Ne n/m P Kontpoabnsl | IIpakTtuuyeckn (acpp )
NMporpaMmbIl Bcero o0pa3oBaTejbHbIe
e padoThbI e padoThbI
pecypchbl
] Yucna u BeIYHCIeHUs. PalimoHanbHbIe 25 1 Bbu6nmuoreka [JOK
quciaa https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
2 Anre6 27 1
/ITEOPAMHICCKHE BHIPAXKEHHA https://m.edsoo.ru/7f415b90
Bbu6nuoreka [JOK
3 PaBHEHHA 1 HCPABCHCTBA 20 ! https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
4 Kooppunatet u rpaguici. Gymkim 24 ! https://m.eds0o.ru/7f415b90
bu6mmoreka [IOK
3 HosToperne i 0boduieHHe 6 https://m.eds00.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4 0




8 KVIACC

Kouun4vecTBOo 4acoB JIeKTPOHHBbIE
HaumeHnoBaHue pa3iejioB H TeM nHu(ppoBbIe
Ne ni/m P Kontpoasnsl | Ilpakruueckn (uup )
NMpOrpamMMbI Bcero o0pa3oBare/bHbIE
e padoThblI e padoThI
pecypchbl
0 OTtpaboTku 3anagarowmnx KIC no utoram 9
BIMP nnu oueHouHbIX Npoueayp.
Bbu6mmoreka [IOK
. 1
1 Uucna u Beruncnenus. KBagparHele KOpHU 5 hitps:/m.cdsoo.ru/7f41 Taf8
) Yucna u BeruuciieHusi. CTENeHb C 1eJIbIM 7 bubnuoteka [IOK
[IOKa3aTeJIeM https://m.edsoo.ru/7f417af8
3 Anrebpanueckue BBIPaKEHHSL. 5 1 bubnuoreka LIOK
KBanpaThslii TpéxuneH https://m.edsoo.ru/7f417af8
4 Anrebpanueckue BBIPaKEHHSL. 15 bubnuoreka LIOK
Anrebpanueckas 1po0b https://m.edsoo.ru/7f417af8
VYpaBHeHus u HepaBeHCTBa. KBaspaTHbie bubnmoreka [IOK
5 15 1
ypaBHEHUS https://m.edsoo.ru/7f417af8
VYpaBHeHUs U HepaBeHCTBA. CUCTEMBI bubnuoreka LIOK
6 . 13
YpaBHEHUU https://m.edsoo.ru/7f417af8
bu6 OK
7 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 12 1 htI;Isz:I/I;I;.Teediifm 7£417af8
bu6munoreka [JOK
o .
8 YHKLUH. OCHOBHEIC MOHATHS > https://m.edsoo.ru/7f417af8
b K
9 Oynkuuu. Yucnosslie QyHKIMNA 9 nomorexa O

https://m.edsoo.ru/7f417af¥
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[ToBTOpEeHME U 06001ICHNE

bu6mmoreka [JOK
https://m.edsoo.ru/7f417af8

OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME

111




9 KVIACC

Kosun4vecTBOo yacoB JIeKTPOHHbIE
HaunmMeHoBaHMe pa3aesioB U TeM undpoBbie
Ne ni/m P KOHTPOJILH IpakTH4eck (mupp )
NMPOrpaMMbI Bcero o0pa3oBaTejbHbIE
ble padoThI ue padoTsbl
pecypcbl
0 OTpaboTku 3anagaowmnx KIC no utoram 9
BIMP nnun oueHouHbIX Nnpoueayp.
I Uucna v BerurcieHusd. JleiicTBUTEIbHbIE 9 bubmmoreka [JOK
qrcia https://m.edsoo.ru/7f419d08
) VYpaBHEHUsI U HEpABEHCTBA. Y paBHEHUS C 14 | bubmmoreka [IOK
OJIHOM MEPEMEHHOU https://m.edso0.ru/71419d08
3 VYpaBHeHus u HepaBeHCTBA. CHCTEMBI 14 bubnmoreka [IOK
YpaBHEHHI https://m.edsoo.ru/7f419d08
but6mmoreka [JOK
. 16 1
4 VYpaBHenus u HepaBeHcTBa. HepaBeHncTBa hitps://m.odsoo.rw/7419d08
Bbubmunoreka [IOK
> DynKumH 16 https://m.edsoo.ru/7f419d08
but6mmoreka [JOK
q 1 1
6 HCJIOBBIE TTOCTIEIOBATEIHHOCTH 5 https://m.cdsoo.rw/7f419d08
. [ToBTOpEeHME, 0000IICHNE, CUCTEMATH3AIIHS 18 | but6mmoreka [JOK
3HAaHUH https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 111 4 0




IHOYPOYHOE IINTAHUPOBAHMUE

7 KIIACC
KoaunuyecTBo yacos 1 DJIEKTPOHHBIE
ara
KonTpoanb uudposbie
Nen/m | Tema ypoka IpakTu4ec H3y4eH
Bcero Hble o0pa3oBaTe/ibHbIE
KHe paborbr | Us
padoThbI pecypebl

1 [ToHsATHE parMOHAIBHOIO YKCIIa 1
) Apudmernaeckue qeHCTBUS C 1

palMOHAIBLHBIMU YU CIIAMU
3 Apudmernueckue 1eHCTBUS C 1

palMOHAILHBIMU YU CIIAMU
4 Apudmernueckue 1eHCTBUS C 1

palMOHAIBHBIMU YUCIIAMHU
5 Apudmernueckue 1eHCTBUS C 1

palMOHAIBHBIMU YU CIIAMU
6 Apudmernueckue 1eHCTBUS C 1

palMOHAIBLHBIMU YU CIIAMU
7 CpaBHeHue, ynopsiiounBaHue |

palMOHAIBHBIX YUCEI
2 CpaBHeHue, ynopsiiouuBaHue 1

palMOHAIBHBIX YUCET
9 CpaBHeHue, ynopsiiouuBaHue 1

palMOHAIBHBIX YUCET

bubmmoreka [IOK
10 CreneHb ¢ HaTypalbHBIM IIOKAa3aTEIEM 1 H
https://m.edsoo.ru/7f4211de

11 CreneHb ¢ HATYpaJIbHBIM MOKa3aTeIeM 1 bubnuoreka [IOK




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

12 Crenens c HaTypan oKasare’e bubmroreia OK
TEIeHb C HAT BHBIM II TeJeM
yp https://m.edsoo.ru/7f42154¢
Bbu6munoreka [IOK
13 CreneHb ¢ HaTypalbHBIM IIOKA3aTEIEM
https://m.edsoo.ru/7f4218be

14 CreneHb ¢ HATYpaJIbHBIM MMOKa3aTeIeM
15 Pemenne ocHOBHBIX 33/1a4 Ha JIpo0w,

MPOIIEHTHI U3 PEATbHOMN MPAKTUKH
16 Pemienne 0CHOBHBIX 3a/1a4 Ha IpooH,

MPOLEHTHI U3 PEATbHOMN MPAKTUKH
17 Pemienne 0CHOBHBIX 3a/1a4 Ha IpooH,

MPOLIEHTHI U3 PeaIbHOM MPAKTUKH
18 Pemenne ocHOBHBIX 33/1a4 Ha JIpo0w,

MPOLIEHTHI U3 PeaIbHOM MPAKTUKH
19 [Tpu3Haky 1€TMMOCTH, Pa3JI0KEHUS HA

MHO>KUTEH HAaTypaJbHbBIX YUCEI
20 [Tpu3Haky 1eTMMOCTH, Pa3JI0KEHUS HA

MHO>KUTEIH HAaTypaJIbHbBIX YUCEIl
)1 Peanbubie 3aBucumocTtu. [Ipsmas u

oOpaTHas MPONOPIMOHATHPHOCTH
” Peanbubie 3aBucumocTtu. [Ipsmas u

oOpaTHasi MPOTMOPIHOHATBHOCTH
” Peanpubie 3aBucumoctu. [psimast u

oOpaTHas MPONOPIMOHATHPHOCTH
24 Peanpubie 3aBucumoctu. [psimast u

oOpaTHas MPOTOPIIMOHATHPHOCTH
25 KonTtponbHas pabora no teme




"ParnmonanbHbIe yncia'

but6mmoreka [JOK

26 BbykBeHHBIE BRIpaKEHUS
K p https://m.edsoo.ru/7f41feec
27 DopMyIibl
28 DopMyIIBI
29 Ilepemennsbie. JlomycTUMbIE 3HAYEHUS
MIEPEMEHHBIX
IIpeoOpa3oBanne OYKBEHHBIX BRIPAKECHHUM,
30 aE:K I:.II)TI/IG CKO6OKyIfH I/IBGI[GHI/II; bubmmorexa [IOK
packp P https://m.edsoo.ru/7f41fafa
MOJOOHBIX ClIaraeMBbIX
IIpeoOpa3oBanne OYKBEHHBIX BRIPAKEHHUM,
31 aE:K I:.II)TI/IG CKO6OKyIfH I/IBGI[GHI/II; bubmmorexa TIOK
Packp p https://m.edsoo.ru/7f41£d70
IMOAOOHBIX ClIara€MbIX
[IpeoOpazoBanne OyKBEHHBIX BBIPAXKECHUH,
32 PacKphITHE CKOOOK M IPUBEACHUE
IMOAOOHBIX ClIara€MBbIX
[IpeoOpa3zoBanre OYKBEHHBIX BRIPAKEHUH,
33 packpbiTHE CKOOOK U IPUBEICHUE
MOJOOHBIX ClIaraeMBbIX
34 CBoIICTBA CTENEHU C HATypaJIbHBIM bubmmoreka [IOK
MoKazaTejieM https://m.edsoo.ru/71421382
35 CBoiicTBa CTENEHU C HATypaIbHBIM bu6nuoreka [IOK
MoKazaTejieM https://m.edsoo.ru/7f42154¢
36 CBoiicTBa CTENEHU C HATypaIbHBIM bu6nmoreka [IOK
MoKazaTejieM https://m.edsoo.ru/7f4218be
37 MHuorouieHsl bubnnorexa [IOK

https://m.edsoo.ru/7f42276¢




Bbu6munoreka [JOK

38 Mrorowetist https://m.edsoo.ru/7t422930
19 CioxeHue, BBIYUTaHHE, YMHOKEHUE Bbu6munoreka [IOK
MHOTOYICHOB https://m.edsoo.ru/7f422af2
40 CioxeHue, BBIYUTaHUE, YMHOKEHUE Bbu6munoreka [JOK
MHOTOWICHOB https://m.edsoo.ru/7422cc8
A1 CrnoxeHue, BBIYUTaHUE, YMHOXKEHUE but6mmoreka [JOK
MHOTOYJICHOB https://m.edsoo.ru/7f422fca
4 CnoxeHue, BBIYUTaHUE, YMHOXKEHUE but6mmoreka [JOK
MHOTOYJICHOB https://m.edsoo.ru/7f423182
43 DopMyIIbI COKPAILIEHHOTO YMHOKEHUS bubmmorexa LOK
https://m.edsoo.ru/7t42432a
44 DopMyIIbI COKPAILIEHHOTO YMHOKEHUS bubmmorexa LOK
https://m.edsoo.ru/7f42464a
45 DopMyJibl COKPAIIEHHOTO YMHOKEHHS bubmorexa [IOK
https://m.edsoo.ru/7f424c12
46 DopMyJibl COKPAIIEHHOTO YMHOKEHHS bubmorexa [OK
https://m.edsoo.ru/7f4241d2
47 DopMyIIbI COKPAILIEHHOTO YMHOKEHUS bubmmorexa LOK
https://m.edsoo.ru/7t4251d0
48 PaznoxeHnre MHOTOWIEHOB HA MHOXKHUTEIIN bubmorexa [OK
https://m.edsoo.ru/7f423312
49 PaznoxeHnre MHOTOWICHOB HA MHOXKHUTEIN bubmorexa [OK
https://m.edsoo.ru/7f4237fe
50 PaznoxeHnre MHOTOWIEHOB HA MHOXKHUTEIN bubmorexa [OK
https://m.edsoo.ru/7f4239de
51 PaznoxeHnre MHOTOWICHOB HA MHOXKHUTEIN
52 KoHnTtposbHas paborta mo teme




"AnreOpanyeckue BeIpaskeHUs"

YpaBHeHUe, TpaBuiIa Mpeodpa3oBaHuUs

53
ypaBHEHUs1, PABHOCUIILHOCTh YPABHEHH I
54 JIuneliHOE ypaBHEHUE C OTHOU IEPEMEHHOMN,
pelieHue JIMHEMHBIX YPaBHEHUI
55 JIuneliHOE ypaBHEHUE C OTHOM IEPEMEHHOM, bubnmoreka [IOK
pEllIeHNE JINHENHBIX YPaBHEHHI https://m.edsoo.ru/7f420482
56 JIuHeitHoe ypaBHEHUE C OAHOM MEPEMEHHOM,
pEllIeHNE JINHENHBIX YPaBHEHHI
57 Pewrenne 3amad ¢ nOMOIIBI0 YpaBHEHUM bubmmorexa LOK
A HbIo Yp https://m.edsoo.ru/7f42064¢
58 Pemenne 3ama4u ¢ noMONIBI0 YpaBHEHUM Bubmmorexa TIOK
A HbIo Yp https://m.edsoo.ru/7f420806
59 Pemienue 3a1au ¢ mOMOIIBI0 YpaBHEHUIMA bubmmorexa [IOK
A HbIO YP https://m.edsoo.ru/7f4209a0
60 Pemenne 3ama4u ¢ noMONIBI0 YpaBHEHUM Bubmmorexa TIOK
A P https://m.edsoo.ru/7f420e6e
61 JIuneliHOE ypaBHEHUE C IBYMS bubnmoreka [IOK
MePEMEHHBIMH U €T0 TpaduK https://m.edsoo.ru/7427¢32
6 JIuneliHoe ypaBHEHUE C IBYMS bubmmoreka [IOK
NEPEMEHHBIMH U €T0 rpaduk https://m.edsoo.ru/7f427e8a
Cucrema JByX JIMHEHHBIX YPABHEHUI C bubnmoreka [IOK
63
JABYMs [IEPEMEHHBIMU https://m.edsoo.ru/7f42836¢
64 CucreMa ABYX JTUHEMHBIX YPABHEHHH C
JIBYMsI TIEPEMEHHBIMU
65 CucreMa ABYX JTUHEMHBIX YPABHEHHH C

ABYMS ICPECMCHHBIMU




Cucrema JByX JINHEHHBIX YPABHEHUH C

66
JIBYMSI TI€PEMEHHBIMU
67 Pemtenne cucreM ypaBHEHUM bu6morexa TIOK
P https://m.edsoo.ru/7f4284de
68 Penienune cucreM ypaBHCHUM bubmorexa TIOK
P https://m.edsoo.ru/7f42865a
69 Penienune cucreM ypaBHCHUM bubmmorexa [IOK
P https://m.edsoo.ru/7f4287d6
70 Pemenue cucrem ypaBHeHUIH
71 Pemenue cucreM ypaBHeHU
7 KonTtponsHas pabora o reme "JIuneiinble bubnuoreka [IOK
ypaBHeHUs" https://m.edsoo.ru/7f421044
73 Koopaunara Touku Ha IpsSMoi bubmorexa HOK
P p https://m.edsoo.ru/7f41de76
Bbu6munoreka [JOK
74 q
HCIIOBBIC MIPOMEYTIH https://m.edsoo.ru/7f41dff2
75 Hucnossle IPOMEKYTKH
76 Paccrosinue mexxny 1ByMst TOUKaM#u
KOOPAMHATHOU MPSIMOi1
77 Paccrosiare Mmexxy 1ByMst TOUKaMHu
KOOPJMHATHOU IIPSAMOM
73 [IpssMoyronbHas cucTeMa KOOpAUHAT Ha bubnmoreka [IOK
IUIOCKOCTH https://m.edsoo.ru/7f41el16¢e
79 [IpssMoyronbHas cucTeMa KOOpAWHAT Ha bubnmoreka [IOK
IUIOCKOCTH https://m.edsoo.ru/7f41e42a
b K
80 [Ipumeps! rpadukoB, 3a1aHHBIX (HOpMyTaMU nommorexa O

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




Bbu6munoreka [JOK

1 II
8 puMepsI TpauKOB, 33JaHHBIX (POPMyIaMu https://m.cdsoo.ru/7f41 ed80
82 [Tpumepsl rpadukoB, 3aaHHBIX GopMyTamMu
Bbubmunoreka [JOK
y .
83 TEHHE TPaPUKOB PeaJbHBIX 3aBUCUMOCTEH https://m.cdsoo.ru/7f41 ca2d
84 Urenue rpadukoB peaabHbIX 3aBUCUMOCTEH
but6moreka [JOK
83 Horsrhe pymKuym https://m.edsoo.ru/7f41ef06
86 I'padux GpyHKIMN
N N but6mmoreka [JOK
87 Crofictsa pyrKimii https://m.edsoo.ru/7411f078
. . but6mmoreka [JOK
88 C
BoficTBa ynicuuit https://m.edsoo.ru/7f41fl1fe
. bubmoreka [JOK
89 Jluneiinas GywKis https://m.edsoo.ru/7427282
. bubmuorexa [JOK
%0 Juneiinas GywKis https://m.edsoo.ru/7427412
N bubmuoreka [JOK
91 [TocTpoenue rpaduka TuHEHHON QyHKINU hitps/m.cdsoo.ru/7f426d 1
92 [Toctpoenue rpaduka TMHEHHON PYHKIUU
93 I'padux pynkunm y =[x|
94 I'padux hyHkumm y =[X|
CamocTtosaTenbHas paboTa 1o reme
95 "KoopHHATSI but6mmoreka [JOK
" https://m.edsoo.ru/741£50a
U rpa¢puku. OyHKIUU
9% HtoroBast koHTpoJIbHAs padoTa / bubnmoreka [IOK

Bcepoccutiickas npoBepouHas pabota

https://m.edsoo.ru/7f429c6¢




[ToBTOpEHME OCHOBHBIX OHATHUI U METOA0B

o7 Kypca 7 kiacca, 00001eHrue 3HaHUIA !
08 [ToBTOpEHNE OCHOBHBIX MOHATHIA U METOJOB ) bubmmoreka [IOK

Kypca 7 kiacca, 000011eH1ue 3HaHUIA https://m.edsoo.ru/7f429£32
99 IToBTOpEHNE OCHOBHBIX IIOHATHI U METOIOB ) bubnuoreka LIOK

Kypca 7 xinacca, 00001IeHre 3HaHUH https://m.edsoo.ru/7f42a0e0
100 [ToBTOpEHME OCHOBHBIX OHATHUI U METOA0B 1

Kypca 7 Kiacca, 00001IeHre 3HAaHHA
101 [ToBTOpEHNE OCHOBHBIX MOHATHIA U METOJOB | bubnmoreka [IOK

Kypca 7 kiacca, 00001IeHre 3HAaHHA https://m.edsoo.ru/7f42a27a
102 IToBTOpEHNE OCHOBHBIX IIOHATHI U METOIOB ) bubnuoreka LIOK

Kypca 7 kiacca, 00001IeHIe 3HAaHHA https://m.edsoo.ru/7f42a900

OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOIT'PAMME




8 KVIACC

KouunyecTBO 9acoB JIeKTPOHHbIE
Jlara
nudposbie
Ne n/m Tema ypoka Koutpouabn IMpakTHuyeck H3Yy4YeHH
Bcero o0pa3oBaTejibHbIE
ble padoThI ne padboTsbl s
pecypcbl

1 Otpabotku 3anagatomux KOC no 1

utoram BIIP
2 Otpabotku 3anagatomux KOC no 1

utoram BIIP
3 Otpabotku 3anagaromux KOC mo 1

utoram BIIP
4 Otpabotku 3anamaromux KOC mo 1

uroram BITP
5 OTtpabotku 3anagaromux KOC mo 1

uroram BITP
6 OTtpabotku 3anagaromux KOC mo 1

uroram BITP
7 Otpabotku 3anagaromux KOC mo 1

utoram BIIP
8 OTtpabotku 3anagaromux KOC mo 1

utoram BIIP
9 Otpabotku 3anagaromux KOC mo 1

utoram BIIP
10 KBanpaTHbIii KOpeHb U3 YnCIa 1 bubmmorexa LIOK

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




Bbu6munoreka [IOK

11 ITo € 00 UppanHoOHAILHO cre 1
T MPPALHOHATLHOM HHC https://m.edsoo.ru/7f42caaa
12 JlecsiTuuHblie MPUOIHKEHUS 1
MPPALMOHATIBHBIX YHCEN
13 JlecsiTHUHBIE TPUOITMKEHUS i
UPPALMOHATIBHBIX YHCET
14 JleficTBUTEIBbHBIC YHCTIa 1
15 CpaBHeHME IEHCTBUTEIIBHBIX YUCET 1
16 CpaBHEHHE IEUCTBUTEIBHBIX YHCET 1
17 Apudmerndeckuii KBaJipaTHBIM KOPEHb 1
18 VYpaBHeHue BUaa X* = a 1
19 CaotlicTBa apu(METHIESCKIX | bu6nuoreka [IOK
KBaJPaTHBIX KOPHEU https://m.edsoo.ru/7f42d862
20 CaotlicTBa apu(METHIESCKIX | bu6nuoreka [IOK
KBaJPaTHBIX KOPHEU https://m.edsoo.1u/7f42d862
21 [IpeoOpazoBaHue YUCTOBBIX
BBIpaXKCHUM, COAEP KAIINX KBagpaTHEIE 1 Eubmoreka [OK
P ’ P P https://m.edsoo.ru/7f42dd26
KOpHHU
22 [IpeoOpa3zoBaHme YUCIOBBIX 1 bubnuoteka [IOK
BBIPAKEHMI, COJIEPKAINX KBAJPATHBIE https://m.edsoo.ru/7f42ded4
KOpPHHU
23 [IpeoOpazoBanue YHCIOBBIX
BBIPAXKEHUI, COIEP/KAINX KBAIPATHBIC 1 bubmorexa [IOK
P > CORCPHAT P https://m.edsoo.ru/7f42e0be
KOpPHH
24 [IpeobpazoBaHne YUCIOBBIX
. but6mmoreka [JOK
BBIPKEHUM, COJIEpIKAILIUX KBAAPATHBIE 1

KOpHHU

https://m.edsoo.ru/7f42e262




but6mmoreka [JOK

25 (CTenexs ¢ nembIM noxasatenem https://m.edsoo.ru/7f4354a4
26 CrangapTHas 3anuch yncia. Pazmepsl
OBEKTOB OK
e ssomw roCCRS buGmiorera LIOK
00BEKTOB), JUTUTEIBHOCTH MPOIIECCOB B hutps://m.edso0.w/ 7436098
OKPY’KaIOIIIeM MUPE
7 CBolicTBa CTENEHU C IETbIM bubmuorexa [JOK
ToKa3areyieM https://m.edsoo.ru/7t435648
73 CBoMCTBA CTENEHU C 1ETBIM bubmuorexa [JOK
ToKa3areyieM https://m.edsoo.ru/7t435648
79 CBolCTBa CTENIEHU C 1ETBIM bubmuorexa [JOK
ToKa3areyieM https://m.edsoo.ru/7t435648
30 CBolicTBa CTEIECHHU C IEIbIM bubnuoteka [IOK
ToKa3areyieM https://m.edsoo.ru/7t43599a
31 CBolicTBa CTETICHHU C IETBIM bubnuoteka [IOK
ToKa3aTeyieM https://m.edsoo.ru/7f435ed6
32 KBanpaThslii TpéxuiieH
33 KBanpaTHslii TpéxuiieH
34 Pa3znoxenune kBapaTHOro TpEXUsieHa Ha bubmmoreka [IOK
MHOXUTENN https://m.edsoo.ru/7f42fd38
35 Pa3znoxxenune kBapaTHOro TpEXUsIeHa Ha bubmmoreka [IOK
MHO>KUTEIIN https://m.edsoo.ru/7f42fd38
36

KonTtponsHas paborta o remam
"KBanparsbie kopHU. CTENEHHU.
KBagpaTHbiii TpexuiieH"

but6mmoreka [JOK
https://m.edsoo.ru/7f42ec80




but6mmoreka [JOK

37 Anrebparrieckas 1pods https://m.edsoo.ru/7t430382
38 JlomycTrMble 3HaYEHUS IEPEMEHHBIX,
BXOJISIINX B alredpandeckue
BBIpOKCHUS
39 JlomycTrMble 3HAYCHUS TIEPEMEHHBIX,
BXOJIAIINX B aJIreOpanvecKue
BBIpKCHUS
40 OcHoBHOE CBOMCTBO anreOpandeckoi bubmmoreka [IOK
Ipoou https://m.edsoo.ru/7f4308e6
H Coxpamettie 1podeit Etptlpij?/l;lr?:eediii.ln?/ff430e18a
42 Coxpamettie 1podeit E;Ii?/l;lr(r):eediigr?/ff430f44
bubnuoteka [IOK
43 Coxpamerme 1podeit https://m.edsofru/7f430f44
44 CiokeHue, BBIMUTaHUE, yMHOKEHUE U Bbub6munoreka [IOK
JeJIeHre aredpandeckux apooeit https://m.edsoo.ru/7f43128¢
45 CiokeHue, BBIMUTaHUE, yMHOKEHUE U bu6munoreka [IOK
JeJIeHre aredpandeckux apooeit https://m.edsoo.ru/7f4315c0
46 CnoxeHue, BBIYMUTAaHUE, YMHOKEHUE U Bbub6munoreka [IOK
JesieHre anredpandeckux Apooeit https://m.edsoo.ru/7f4318c2
47 CrnoxeHue, BBIMUTaHUE, YMHOXKEHUE U bu6nuoreka [IOK
JeJIeHre aredpandeckux apooeit https://m.edsoo.ru/7f431a20
43 [IpeoOpazoBanue BBIpAKEHHIA, bubnuoreka [IOK
coJIepXKaIIuX alredpandeckue 1poou https://m.edsoo.ru/7f43259¢
49 [TpeobpazoBanue BbIpaKeHHIH, bubmmoreka [IOK

coJIepXKaIIuX alredpandeckue 1poou

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




50 [IpeoOpazoBanue BEIpAKEHHIA, bu6nuoreka [IOK
coJIepXKaIIuX alredpandeckue 1poou https://m.edsoo.ru/7f432736
51 CamocTtosTenpHas paboTa 1o Teme bu6nuoreka [IOK
"AnreOpanyeckast Jpoop" https://m.edsoo.ru/7f431d36
butmmoreka [IOK
52 K
BA/IPATHOE ypaBHCEHHC https://m.edsoo.ru/7f42eela
53 HenonHoe kBaapaTHOE ypaBHEHNE Brubmmorexa LIOK
AP P https://m.edsoo.ru/7f42eela
54 Henonnoe kBagpaTHOe ypaBHEHUE bubmmoreia LIOK
P P https://m.edsoo.ru/7f42eela
55 dopMyna KOpHEN KBaAPATHOIO bubnuoreka [IOK
YPaBHEHHS https://m.edsoo.ru/7f42£158
56 dopMya KOpHEN KBaAPATHOIO bubnuoreka [IOK
YpPaBHEHUSA https://m.edsoo.ru/7f42£3f6
57 dopMya KOpHEN KBaAPATHOIO bubnuoreka LIOK
YpaBHEHUA https://m.edsoo.ru/7f42f5a4
Bbub6munoreka [IOK
>8 Teopema Buera https://m.edsoo.ru/7{42fef0
but6mmoreka [OK
59 T B
copema bueta https://m.edsoo.ru/7f430076
60 Pewienue ypaBHEeHUM, CBOASIIMXCSA K bu6nuoreka [IOK
KBaJpaTHBIM https://m.edsoo.ru/7f43c542
61 Pewienue ypaBHEeHH, CBOASIIMXCSA K bubnuoreka [IOK
KBaJIpaTHBIM https://m.edsoo.ru/7f43¢3d0
2 [Tpocreiimue 1poOHO-palMOHANbHBIE bubmmoreka [IOK
ypaBHEHUs https://m.edsoo.ru/7f4328c6
63 [Tpocreiimue 1poOHO-palMOHANIbHBIE bubmmorexa [IOK

YpaBHEHUSA

https://m.edsoo.ru/7f432bbe




64 Pernienue TEKCTOBBIX 3a/1a4 C TTIOMOIIBIO bubnuoteka [IOK
KBaJPaTHBIX YPaBHEHUU https://m.edsoo.ru/7f42£75¢
65 Pemenue TeKCTOBBIX 3a/1a4 C TOMOIIBIO bubmnorexa [JOK
KBaJIpaTHBIX YPaBHEHUI https://m.edsoo.ru/7f42{8f6
66 KonTponbhas pabota 1o Teme bubnmoreka [IOK
"KBanpatHsle ypaBHeHuUs" https://m.edsoo.ru/7f4301£2
67 JIuHeitHoe ypaBHEHUE C IBYMS
NePEMEHHBIMHU, ero Irpad UK, IpUMepbI
pELIEeHNs ypaBHEHUH B IIEJIBIX YHCIaxX
68 JInHeliHOE ypaBHEHME C IBYMs
NEePEMEHHBIMHU, ero Irpad UK, IpUMepbI
pELIEeHNs ypaBHEHUH B IIEJIBIX YHMCIaxX
69 JInneliHOE ypaBHEHME C IBYyMs
NEePEMEHHBIMHU, €To Irpad UK, IpUMepbI
pELIeHNs ypaBHEHUH B IIEJIBIX YHCIaxX
70 Pemenue cucreM AByX JIMHEHHBIX
YPaBHEHUU C IByMs IEPEMEHHBIMHU
71 Pemenue cucrem AByX JIMHEHHBIX
YPaBHEHUU C IByMs IEPEMEHHBIMU
7 Pemenue cucrem AByX JIMHEHHBIX
YPaBHEHHUH € IByMsI IEPEMEHHBIMU
73 [Ipumepsl perieHus cucrtemM
HEJIMHENHBIX YPaBHEHUH C IBYMs
NIEPEMEHHBIMHU
74

[IpuMepsl perieHus cucreM
HEJIMHENHBIX YPaBHEHUH C IBYMs
[IEPEMEHHBIMU




75

I'paduueckas uHTEpHIIpETALIUSL
YpaBHEHHUS C ABYMS [IEPEMEHHBIMU U
CHCTEM JIMHEUHBIX YPABHEHUM C IBYMS
NepPEMEHHBIMU

but6mmoreka [JOK
https://m.edsoo.ru/7f43d6d6

76 I'paduueckas uHTEpHIIpETALIUSL
YpaBHEHUS C ABYMs IIEPEMEHHBIMU U bu6nuoreka LIOK
CUCTEM JIMHEWHBIX YPAaBHEHUH C ABYMsI https://m.edsoo.ru/7f43d6d6
NIEPEMEHHBIMU
77 Pemenue TeKCTOBBIX 33/1a4 C TOMOIIIbIO
CUCTEM ypaBHEHUU
73 Pemenue TeKCTOBBIX 3a/1a4 C TOMOIIIbIO
CUCTEM ypaBHEHUU
79 Pemenue TeKCTOBBIX 33J1a4 C IOMOIIBIO
CUCTEM ypaBHEHUU
80 UYucnoBble HEPABEHCTBA U UX CBOWCTBA
81 UucaoBble HEPABEHCTBA U UX CBOMCTBA
82 HepaBeHcTBO ¢ 0HOM IEpeMEHHON
JInHeliHbIC HEPAaBEHCTBA C OAHOU bubnuoreka [IOK
83 .
TIEPEMEHHOMN U UX PEIICHNE https://m.edsoo.ru/7f42c692
%4 JIuHeliHbIE HEpaBEHCTBA C OAHOU bubmmoreka [IOK
IIEPEMEHHOM U UX PELICHUE https://m.edsoo.ru/7f42c840
85 JInHeliHbIC HEPABEHCTBA C OAHOU
IIEPEMEHHOM U UX PEIICHUE
26 CucTembl INHEMHBIX HEPABEHCTB C bubmmoreka [IOK
OJIHOY IIEPEMEHHOM U UX PELICHHE https://m.edsoo.ru/7f42cb88
%7 CucTembl JINHEMHBIX HEPABEHCTB C bubmmoreka [IOK

OJIHOM IIEPEMEHHOM U UX PELICHHE

https://m.edsoo.ru/7f42cd2c




CucreMbl JIMHEHHBIX HEPABEHCTB C

88
OJIHOY IIEPEMEHHOM U UX PELICHHE
89 N3o00pakeHue perieHus JMHEHHOTO
HEpaBEHCTBA U UX CHCTEM Ha YUCIOBOM bubmmorexa [HOK
p N https://m.edsoo.ru/7f42c9¢4
PSIMOIA
90 N300paskeHne penieHus TMHEHHOTO
. bubmuorexa [IOK
HEPAaBEHCTBA M UX CUCTEM Ha YHCIIOBOM
. https://m.edsoo.ru/7f42c9¢4
PSIMOIA
01 KonTtponsHas pabora mo Temam
"HepasenctBa. Cuctembl ypaBHEHUN"
Bbu6munoreka [IOK
92 ITo e K
HATHE QyHKIHH https://m.edsoo.ru/7433c12
93 O6nacTh onpeaeseHrs U MHOXKECTBO bubnmorexa [TOK
3HaYeHUN PYHKUIUHU https://m.edsoo.ru/7f433d84
94 Crioco6s1 3a1anust QyHKIUH
95 I'padux Gpynxmn
96 CaoticTBa (DyHKIIUU, UX OTOOpAKCHHE
Ha rpaduke
97 UreHue u mocTpoeHue rpaduKkoB




byHKIMH

[Tpumeps! rpadukoB GyHKINH,

98
OTPAXKAIOIINUX peaTbHbIE MPOLECCHI
99 OyHKIHH, OMUCHIBAIOIINE MPAMYIO U Bu6 110K
nOIMoTeKa
0OpATHYIO PONOPUHOHATEHEIC https://m.edsoo.ru/7t434bbc
3aBHCHUMOCTH, UX rpaduKu T ]
100 l'unepbona
Bu6nuoreka [JOK
101 l'unepbona
HIepoost https://m.edsoo.ru/7f4343e2
Bu6nuoreka [JOK
102 r =x?
paduk pymKim y =X https://m.edsoo.ru/7f434572
103 Oynxupn y =x%, y = x>, y = VX, y = [X|; bubnuorexa IIOK
rpaduyeckoe perieHue ypaBHeHui u hitps//m.cdsoo.ru/7434d38
CHCTEM ypaBHEHHI T '
104 [ToBTOpEHNE OCHOBHBIX MOHSATHH U
METOJIOB KypCOB 7 U 8 KJIACCOB, bubnnorexa [HOK
000011eHIe 3HaHU I https://m.edsoo.ru/7f4371aa
105 HroroBas koHTposIbHAs paboTa / bubnmoreka [IOK
Bcepoccuiickas mpoBepouHasi pabota https://m.edsoo.ru/7f434eb4
[ToBTOpEHKE OCHOBHBIX ITOHATHII U
106 METOJI0OB KypcOB 7 1 8 KJIacCOB,
000011eHNE 3HAHUI
[ToBTOpEHNE OCHOBHBIX MOHATHH U Eub OK
107 METO/IOB KypCOB 7 U 8 KJIaCCOB, htIfDSJ.I;IrZT;I:OHm/7f43736C
00001IeHNE 3HAHUI " ’
[ToBTOpEHKME OCHOBHBIX MTOHATHI 1 BuG OK
108 METOJI0OB KypCOB 7 U 8 KJIaCCOB, nomoreka 1

000011IeH1Ee 3HAHUI

https://m.edsoo.ru/7f437510




[ToBTOpEHNME OCHOBHBIX MTOHATHI 1

bu6mmoreka [IOK

109 METOHO0B KYpCOB 7 U 8 KJ1acCcoB, 1
HOB KYpeoB TF https://m.edsoo.ru/7f4376b4
000011eHNE 3HAHUI
[ToBTOpEHKE OCHOBHBIX MOHATHI U
bu6mmoreka [JOK
110 METO/I0B KypCOB 7 M 8 KJIacCOB, 1
N https://m.edsoo.ru/7f436b88
00001IeHNE 3HAHUI
11 [ToBTOpEHNE OCHOBHBIX ITOHATUH U | bubmmoreka [IOK

METOJI0B KypcOB 7 U 8 KIIaCCOB,

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

000011EHUE 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

111




9 KVIACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acoB

Koutpouabn

Bcero
ble padoThI

IMpakTHueck
ue padoTsl

Jlara
HU3y4YeHU
f

DJIeKTPOHHbIE
nu@pposbIe
o0pa3oBaTe/ibHbIE

pecypcbl

Otpabotku 3ananatomux KI3C mo uroram
BIIP

OTtpabotku 3anagaromux KOC mo utoram
BIIP

OTtpabotku 3anagaromux KOC mo uroram
BIIP

OTtpabotku 3anagaromux KOC mo uroram
BIIP

OTtpabotku 3anagaromux KOC mo uroram
BIIP

OTtpabotku 3anagaromux KOC mo uroram
BIIP

OTtpabotku 3anagaromux KOC mo uroram
BIIP

Otpabotku 3ananatomux KOC mo uroram
BIIP

Otpabotku 3ananatomux KOC mo uroram
BIIP

10

PanronanbHbIE Ynca, HppanuoOHAIbHBIC
Yrcia, KOHEYHbIe 1 OECKOHEUHbIE
JeCATUYHbIE JpoOu

11

MHOXECTBO JICHCTBUTEIIHHBIX YHCE]T,
NeHiCTBUTEIILHBIE YHC/IA KaK OECKOHEUHBIE
JIeCATUYHbIE APOOH




12

B3auMHO 0IHO3HaYHOE COOTBETCTBUE
MEXY MHOYKECTBOM 1€ CTBUTEIBHBIX
YHCEJl U MHOXKECTBOM TOYEK
KOOPJAMHATHOU IPSIMOK

13 CpaBHEHME NEHCTBUTEIbHBIX YUCET,
apudmeTHuecKue ACUCTBHS C
JIEHCTBUTEIIbHBIMU YU CIIAMU
14 [TpubnmxEénnoe 3HaUeHNE BETMYNHBI,
TOYHOCTb MPUOIMKEHUS
15 Oxpyrienue uncen
16 Oxpyrienue uncen
17 [Ipuknka u oneHKa pe3yJbTaToB
BBIYHCIICHUI
13 [Ipuknka u oneHKa pe3yJbTaToB
BBIYHCIICHU T
19 JIuneitHoe ypaBHeHue. Pelienue bubmuotex [IOK
YpaBHEHUH, CBOJSAIIUXCS K JIMHEMHBIM https://m.edsoo.ru/7f43bf66
20 JInnelinoe ypaBHeHue. Pemenue
YpaBHEHUH, CBOASIIUXCS K INHENHBIM
)1 KBangparnoe ypaBHeHue. Perenue bubanoreka [IOK
YPaBHEHUH, CBOJSAIIUXCS K KBaJAPATHBIM https://m.edsoo.ru/7f43c542
” KBaaparHoe ypaBHeHue. Pemienue bubmmoreka [IOK
ypaBHEHUH, CBOASAIIUXCA K KBaAPATHBIM https://m.edsoo.ru/7f43¢542
bubnnorexa [IOK
23 bukBagpaTHbie ypaBHEHHS 1
https://m.edsoo.ru/7f43¢3d0
bubnnorexa [IOK
24 bukBagpaTHbie ypaBHEHHS 1

https://m.edsoo.ru/7f43¢3d0




25

[Ipumepsl perieHns ypaBHEHUN TPEThE 1
4eTBEPTOU CTEMEHEH Pa3IOKEHUEM HA
MHOXHTEIH

26 [Ipumepsl perieHrs ypaBHEHUN TPEThE 1
4eTBEPTOU CTEMEHEH Pa3IOKEHUEM HA
MHOKUTENH
7 Pemenune npoOHO-palimoHaNbHBIX bubnuoreka LIOK
YPaBHEHU https://m.edsoo.ru/7f43c9b6
73 Pemenune npoOHO-palimoHaNbHBIX bubnuoreka LIOK
YPaBHEHU https://m.edsoo.ru/7f43c9b6
29 Pemrenye TeKCTOBEIX 3a1a4
anreOpanvdecKuM METOA0M
30 Pemenue TexkcToBBIX 3a0a4
anredpandeckuM MEeTOA0M
31 Pemenue TekcToBBIX 3a0a4
anreOpanvdecKuM METOA0M
1 KonTtponbHas pabora no Teme
"VYpaBHeHUs ¢ OJJTHOM IEpEeMEHHON"
1 YpaBHEHUE C IByMS IEPEMEHHBIMH U €TI0 bubanorexa [IOK
rpadux https://m.edsoo.ru/7f43d0b4
34 YpaBHEHUE C IByMS IEPEMEHHBIMH U €TI0 bubnnoreka [IOK
rpaguk https://m.edsoo.ru/7f43d0b4
35 Cucrema qByX JINHEHHBIX YPaBHEHUH C
JBYMsI IEPEMEHHBIMU U €€ pEIlIeHNE
16 CucreMa ABYX JTUHEMHBIX YPaBHEHUM €

JBYMsI IEPEMEHHBIMU U €€ pelleHne




CucreMa ABYX JTUHEMHBIX YPaBHEHUM €

37 N
JBYMSI IEPEMEHHBIMU U €€ pelIeHue
18 CucreMa ABYX JTUHEMHBIX YPaBHEHUM €
JBYMSI IEPEMEHHBIMU U €€ pelIeHue
39 Pemenue cucrem Byx ypaBHEHUH, OJTHO Bu6 10K
s nonroTeka
13 KOTOPBIX JIMHEHHOS, & APYroe — https://m.edsoo.ru/7f43d23a
BTOPOI1 CTEeTICHH T ’
40 Pemenue cucreM nByX ypaBHEHUH, OJTHO BuG 10K
. nonnoTeka
3 KOTOPBIX JIHEHHOS, 8 ZApyroe — https://m.edsoo.ru/7f43d55a
BTOpOH CTENEHU T ]
41 Pemenue cucreM AByX ypaBHEHUH, OJTHO
13 KOTOPBIX JUHEUHOE, a IPYyroe —
BTOPOM CTEIEHU
42 Pemenue cucrem Byx ypaBHEHUH, OJTHO
13 KOTOPBIX JUHEUHOE, a IPyroe —
BTOPOU CTENEHU
13 I'paduueckas HTEpIPETALIHS CHCTEMBI
YPaBHEHUH € ABYMS IEPEMEHHBIMHU
44 Perrenuie TekcTOBBIX 33739
anreOpanvdecKuM CrocoooM
45 Pemrenye TeKCTOBBIX 3a1a4
anreOpanvdecKuM CrocoooM
46 CamocrosTenbHas paboTa 1o TemMe
"Cucrembl ypaBHEHUN"
47 HucnoBble HEPABEHCTBA U UX CBOWCTBA
. bubmnoreka [IOK
48 HucnoBble HEPABEHCTBA U UX CBOWCTBA

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




49 JIuHeliHbIE HEpaBEHCTBA C OHOU bubmmoreka [IOK
IIEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f43af08
50 JIuHeliHbIE HEpaBEHCTBA C OHOU bubmmoreka [IOK
IIEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f43af08
51 JIuHeliHbIE HEpaBEHCTBA C OHOU bubmmoreka [IOK
MIEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f43af08
57 CucreMnl .]'II:IHeI\/'IHI)IX HEPABEHCTB C OJIHOU
MIEPEMEHHOM U UX PEIICHHE
53 CucreMsl JII:IHGI‘/JIHHX HEPABEHCTB C OJTHOU
MEPEMEHHOMN U UX pElICHHE
54 CucreMsl JII:IHGI‘/JIHHX HEPABEHCTB C OJTHOU
NEePEMEHHOM U UX pElICHHE
55 KBaznpaTHble HEpaBEHCTBA U UX PELICHUE bubmorexa LIOK
https://m.edsoo.ru/7f43b098
56 KBaznpaTHble HEpaBEHCTBA M UX PELICHUE Bubmmorexa LIOK
https://m.edsoo.ru/7f43b21e
57 KBagpaTHble HEpAaBEHCTBA U UX PEIICHUE bubmorexa [OK
https://m.edsoo.ru/7f43b5a2
58 KBanpaTHble HEpaBEHCTBA U UX PELICHUE
59 KBagpaTHble HEpaBEHCTBA U UX PEIICHUE
60 ['padmyeckas uHTEpPIIpETALINS HEPABEHCTB
Y CUCTEM HEPaBEHCTB C ABYMS bubmorexa [OK
HepeMeHHBIMH https://m.edsoo.ru/7f43b098
61

I'paduueckast uHTEpIIpETAINS HEPABESHCTB
Y CHICTEM HEPABEHCTB C ABYMs
NIEPEMEHHBIMU




KonTtponbsHas paboTa o reme

62
"Hepasencraa"
63 KBanparuunas Gpynkuus, e€ rpapuk u bubmmoreka [IOK
CBOICTBa https://m.edsoo.ru/7f4396¢6
64 KBanparuunas Qpynkuus, e€ rpapuk u bubmmoreka [IOK
CBOMCTBA https://m.edsoo.ru/7f439842
65 KBanparuunas Gpynkuus, e€ rpapuk u bubmmoreka [IOK
CBOMCTBA https://m.edsoo.ru/7f4399b4
66 [TapaGosna, KOOPAWHATHI BEPIIMHbI bubmmoreka [IOK
napaboIIbl, OCh CAMMETPHH 1apadoIbl https://m.edsoo.ru/7f439eb4
[TapaGosna, KOOPAWHATHI BEPIIMHbI bubmmoreka [TOK
67
napaboIIbl, OCh CAMMETPHH 1apadoIIbl https://m.edsoo.ru/7f43a03a
68 [Tapaboa, KOOpAUHATHI BEPIIUHEI bubmumoreka LIOK
napaboIIbl, OCh CAMMETPHH 1apadoIIbl https://m.edsoo.ru/7f43alac
69 [Tapaborna, KOOpAUHATHI BEPIIMHEI bubnmoreka [IOK
napaboIIbl, OCh CAMMETPHH 1apadoIIbl https://m.edsoo.ru/7f43a31e
70 [TapaGosna, KOOPAUHATHI BEPIIMHbI bubmmoreka [IOK
napaboJIbl, OCb CAMMETPHUH MTapadOJIbI https://m.edsoo.ru/7f43a526
71 [Tapabona, KOOpAUHATHI BEPLIMHBI
napaboIIbl, 0Cb CAMMETPHH TTapaboIIbI
7 I'paduku pynknmii: y = kx, y=kx +b,
y=k/x, y=x*, y=vx, y=[x|
7 I'paduku pynknmii: y = kx, y=kx +b,
y=k/x, y=x*, y=vx, y=[x|
74 I'paduku pynxmmii: y =kx, y=kx + b,

Fk/X, FXS, Y=VX, F|X|




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

e Fk/X, FXS, Y=VX, F|X|
76 I'paduku pynxmmii: y =kx, y=kx + b,
y=k/x, y=x*, y=vXx, y=[x|
77 ['paduku pynknmii: y = kx, y=kx +b,
y=k/x, y=x*, y=vXx, y=[x|
73 CamocTtosTenpHas paboTa 1o TeMe bubnnorexa [IOK
"OyHKIMH" https://m.edsoo.ru/7f43ab84
79 ITongaTue YnCI0BOI NOCIENOBATEILHOCTH bubmorexa LIOK
https://m.edsoo.ru/7f43e6¢c6
80 3aaHue nociae10BaTeIbHOCTH BuG OK
peKyppeHTHOM popMyIol u popmMyIon n- nosmorexa [
https://m.edsoo.ru/7f43ebda
rO 4JIeHa
21 ApudmeTrnueckasi U reoMeTpudecKas bubmmoreka [IOK
[IPOrpeCCuu https://m.edsoo.ru/7f43ed7e
%) ApudmeTrnueckasi U reoMeTpudecKas bubmmoreka [IOK
IIPOrpeccuu https://m.edsoo.ru/7f43f3b4
83

DopMyIbl N-ro YieHa apuPMETHIECKON U
FeOMETPUUYECKOM MTPOTPECCHI, CYMMBbI
MEPBBIX N YJICHOB

bu6mmoreka [JOK
https://m.edsoo.ru/7f43f58a




84

®opmyIiel N-TO WieHa apu(hMETHIECKON U
r€OMETPUYECKOU IIPOrPECCUil, CYMMBI
IIEPBBIX N YJICHOB

Bbubnuoreka [JOK
https://m.edsoo.ru/7f43ef2¢

85 dopMyITBl N-T'0 WieHa apUPMETHICCKON 1
eoMe €CKOM Iporpeccuii, ¢ bubmorexa OK
reoMeTpuy 1 por Ui, CyMMBI
P poTp s https://m.eds00.ru/7f43f0c6
IIEPBBIX N YWICHOB
86 dopMyITbl N-TO YjieHa apuPMETHICCKON U
FEOMETPUYECKON MPOTrPECCrid, CYMMBI bubmorexa [OK
» Y https://m.edsoo.ru/743172¢
MEPBBIX N YJICHOB
87 ®opmyIiel n-T0 WieHa apu(hMETHIECKON U
r€OMETPUYECKON MPOTPECCU, CYMMBI bubmmorexa [IOK
P poTp e https://m.eds00.ru/7f43f8a0
MIEPBBIX N YJICHOB
88 N3o0pakeHune 4ieHOB apu(PMETHIECKON 1
r€OMETPUYECKOU IIPOrPECCUl TOUKAMH Ha
KOOPJMHATHOM MJIOCKOCTH
89 N3o0pakeHune WieHOB apuPpMETHIECKON U
F€OMETPUYECKON MPOrpeccCuii TOUKaMH Ha
KOOPJAMHATHOM INTIOCKOCTH
90 JIMHEWHBIN U SKCIIOHEHIIUAIBHBIA POCT
bu6mmoreka [IOK
91 CI10HBI€ TTPOLICHTHI
https://m.edsoo.ru/7f43fe0e
9 ClOsKHLIE TIDOLLE bubmnoreka [IOK
JIO’KHBIE TIPOLIEHTBI
P https://m.edsoo.ru/7f4401a6
93 KonrtponsHas pabota o reme "Unciaoble bubnumoreka LIOK

MOCJIEIOBATEILHOCTH"

https://m.edsoo.ru/7f4404{8




94

[ToBTOpeHuEe, 0600IIeHNE 1
cUCTEeMaTu3alus 3HaHUM. 3anuchk,
CpaBHEHHE, ACHUCTBUS C
NeHCTBUTENbHBIMU YMCIIAMU, YUCIIOBAS
npsiMast

95

[ToBTOpenue, 06001IIeHUE U
cucrtemaTtusanus 3Hanui. [IponeHTsl,
OTHOIIIEHUS, TTPOTIOPITUU

96

[ToBTOpenue, 06001IIeHNE U
cucrtemaTtusanus 3Hanui. OKpyrieHue,
MPUOIMKEHHE, OIICHKA

97

[ToBTOpeHue, 06001IeHNE 1
cucTeMaTusanus 3Hagui. Pemenue
TEKCTOBBIX 33/1a4 apU(PMETHICCKUM
crIocooom

but6mmoreka [JOK
https://m.edsoo.ru/7f443b12

98

[ToBTOpeHmEe, 0600ITICHUE U

but6mmoreka [JOK

cucTeMaTusanys 3HaHui. Pemenue
TEKCTOBBIX 3aJ1a4 apu(PMETHUECKUM
CI1o0codoom

https://m.edsoo.ru/7f443cd4

99

[ToBTOpEeHme, 0600IICHNE 1
cucTeMaru3anus 3Hanuii. Pemenue
TEKCTOBBIX 33124 apU(PMETUIECKUM
crroco0oM

bu6mmoreka [IOK
https://m.edsoo.ru/7f443fea

100

[ToBTOpEHmE, 0000IIEHNE 1
cHUCTEMaTU3aIysI 3HaHUH.
[IpeoOpazoBanue anredOpandecKux
BBIPAKECHUM, JJOIYCTUMBIE 3HAYCHHUS

Bbubnmuoreka [JOK
https://m.edsoo.ru/7f4441ca




[ToBTOpEeHue, 0000IICHNE 1
CUCTEMAaTU3alus 3HAHUN.

Bu6nmuoreka [JOK

101
[IpeoOpazoBanue anredOpandecKux https://m.edsoo.ru/7f444364
BBIPAXCHHH, JOMYCTUMBIE 3HAYCHHS
[ToBTOpEeHUE, 0000IICHNE 1

102 CHUCTEeMaTH3aIvsl 3HaHHH. bubmuoreka [IOK
[IpeobpazoBanue anredOpandecKux https://m.edsoo.ru/7f44462
BBIPQXEHU, JOMYyCTUMbIE 3HAYCHHUSI
[ToBTOpEeHue, 0000IICHNE 1

103 CHUCTEeMaTH3aIMsl 3HaHWH. bubmuoreka [IOK
[IpeoOpazoBanme anredOpandecKux https://m.edsoo.ru/7f444a94
BBIPQXEHU, JOMYyCTUMbIE 3HAYCHHUSI
[ToBTOpEeHme, 0600IICHNE 1

104 cucTemMarusanus 3HaHui. OyHKINU: bub6mmoreka LIOK
IIOCTPOEHUE, CBOMCTBA U3yYEHHBIX https://m.edsoo.ru/7f444c56
byHKIMH

105 [ToBTOpEHME, 0600IICHIE U bu6mmoreka [JOK
cucremaTusauus 3HaHui. OyHKUUH: https://m.edsoo.ru/7f444{44
MOCTPOEHHE, CBOMCTBA N3YYEHHBIX
byHKIMH
[ToBTOpEeHmE, 0600IIEHNE 1

106 cucTemMarusanus 3HaHui. OyHKINU: bu6mmoreka LIOK
IIOCTPOEHUE, CBOMCTBA U3YYEHHBIX https://m.edsoo.ru/7f44516a
byHKIMH
[ToBTOpEeHmE, 0000IIEHNE 1

107 cucreMarusanus 3HaHui. OyHKIUU: bubmmoreka [IOK

IIOCTPOEHUE, CBOMCTBA NU3yYEHHBIX
byHKIUH

https://m.edsoo.ru/7f4452¢e6




[ToBTOpeHue, 0600IIeHNE U

. bu6mmoreka [JOK
108 cucTtemarusanus 3Hanui. ['papuueckoe 1
N https://m.edsoo.ru/7f445516

pelIeHre ypaBHEHUH U UX CHCTEM

[ToBTOpeHue, 0600IIeHNE U
109 cucrtemarusanus 3Hanui. I'papuueckoe 1

pelIeHrne ypaBHEHUH U UX CHCTEM
110 HroroBast KOHTpoOJIbHAS paboTa 1
111 O0001IeHne 1 cucTeMaTh3alus 3SHAHUH 1

OBIIEE KOJIMYECTBO HACOB I10
I[TPOIT'PAMME

111




IHPOBEPAEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJIbHOM ITPOT'PAMMBI

7 KUIIACC
Kon
nposep .
IIpoBepsiemble npeAMeTHBIE Pe3yJabTAaThl 0CBOCHUSI OCHOBHOI
HeMoro o0pa3oBaTe/IbHON NPOrpaMMBbI OCHOBHOI'0 0011Iero 00pa3oBaHuA
pe3yJb
Tara
1 Uucna 1 BBIYMCIIEHUS
1 BbimonHATE, coueTass yCTHblE M NUCBMEHHbBIE NPUEMBI, apuUpMeTHUECKHe
' JENCTBUS ¢ pallMOHAIBHBIMY YHCIIaMU
HaxonuTe 3Ha4YeHUs YHMCIOBBIX BBIPAKEHUH, MPUMEHSITH pa3sHOOOpa3HbIE
1.2 crocoObl W TpUEMBI  BBIYMCICHHUS 3HAUYEHHH JPOOHBIX  BBIPAKEHUH,
coJiepKaimux OOBIKHOBEHHBIC U JIECATUYHBIC IPOOH
[lepexoauTh OT OAHOM (OPMBI 3alHCHU YUCEN K JIpyroil (mpeoOpa3oBhIBATH
1.3 JECATUYHYIO JpOOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCATHYHYIO, B
YaCTHOCTH, B OECKOHEYHYIO JIECATHYHYIO TPOOB)
1.4 CpaBHUBATh M yNIOPAI0YMBATH PALIMOHATIBHBIE YHCIIA
1.5 OxpyrsTh yncna
BBINOMHATE NPUKUAKY ¥ OLEHKY Pe3YyJIbTaTa BEIYMCICHUH, OLICHKY 3HAYCHUI
1.6 YHUCJIOBBIX  BBIPA)KCHUW.  BBINONHATE  AEUCTBHSA CO  CTENEHAMU €
HaTypaJIbHBIMU ITOKA3aTeIIIMU
17 IIpMeHATh NIPU3HAKK JEIUMOCTH, Pa3JI0KEHUE HA MHOXKUTEIN HATypPaJIbHBIX
' qucen
Pemarp npakTHKO-OpUEHTHUPOBAHHBIE 3a/ayd, CBSI3aHHBIE C OTHOILIEHUEM
13 BEJIMYHH, IPONOPLHUOHAIBHOCTBIO BEJIMYNH, IPOLEHTAMH, HHTEPIIPETUPOBATH
' pe3ysbTaThl pELIeHUs 3ahad ¢ Y4YETOM OrpPAaHUUYEHUH, CBA3aHHBIX CO
CBOWCTBaMM PaccMaTpUBAEMbIX OOBEKTOB
2 AnreOpandeckre BRIPKEHUS
21 Hcnonb30Bath anredpandeckyro TEPMUHOIOTHUIO M CUMBOJIUKY, IPUMEHSTh €€

B IIPOIIECCE OCBOCHUS YU€OHOTr0 MaTepraa




HaXOI[I/ITB 3HaA4YCHUA 6YKB6HHBIX BBIpa}KeHI/II\/'I IIpru 3aJaHHBIX 3HAYCHHUAX

22
IIEPEMEHHBIX
53 BrimonHaTe peoOpa3oBaHus LIEI0r0 BBIPAKEHHSI B MHOTOUIEH PUBEICHUEM
' MOIOOHBIX CIaraeMbIX, PACKPBITHEM CKOOOK
Y BBINONHATE yMHOXEHHE OJHOWIEHa Ha MHOTOYIEH M MHOIOWIEHa Ha
' MHOTOYJIEH, TPUMEHSTH (YOPMYIIBI KBaapaTa CyMMbI M KBaJpaTa pa3HOCTH
OcylecTBIATh PA3JI0KEHNE MHOTOYWIEHOB HAa MHOMUTEIU C TMOMOILIBIO
2.5 BBIHECEHHsI 32 CKOOKHM OOIIEro MHOXHTENS, TPYNIHUPOBKU CllaraeMbiX,
npUMeHEHHS (HOPMYIT COKPAIIEHHOTO YMHOXKECHHUS
Y [TpumensTh peoOpazoBaHUSI MHOTOWIECHOB JJIsi PEIICHUS Pa3IMYHBIX 33734
' 13 MAaTEMATHKHU, CMEXHBIX IPEMETOB, U3 PEaTbHON MPAKTUKHU
57 Hcnonb30BaTh CBOWMCTBA CTENMEHEH C HATypaJbHBIMU TMOKa3aTEISIMH IS
' npeoOpa30BaHus BHIPAKECHHUH
3 VYpaBHEHUs U HEPaBEHCTBA
Pemate nuHEHHBIE YpaBHEHMs C OJHOM IIEPEMEHHOM, IPUMEHsS IIpaBHIIa
3.1 Iepexosia 0T UCXOAHOIO YpaBHEHMS K paBHOCWIBHOMY emy. lIpoBepsTs,
SIBJISIETCS JIM YUCJI0 KOPHEM YpaBHEHUS
12 [TpumMeHATH TpaduuecKue METOIbI IPU PELICHUN JTUHEWHBIX YPaBHEHUN U X
' CHCTEM
33 [lonOupath mnpuMepbl Map 4YHUCEN, SBISIIOMIMXCSA PpEHICHUEM JIMHEHHOro
' YpaBHEHUS C ABYMS IEPEMEHHBIMU
CtpouTh B KOOPJIMHATHOH TIOCKOCTH TpaUK JMHEHHOTO YPaBHEHUS C JBYMSI
3.4 NEPEMEHHBIMH;  TOJIB3YSACh TpaduKOM, TPUBOJAUTH TNPUMEPHI PELICHUS
YpaBHEHHMS
35 Pemates crucTeMbl IBYX JIMHEHHBIX YPaBHEHUH C ABYMS NEPEMEHHBIMU, B TOM
' qucie rpaguuecKu
CocraBnarh M pewmaTh JMHEMHOE YypaBHEHUE WM CUCTEMY JIMHEMHBIX
3.6 YpPaBHEHMH IO YCJIOBMIO 3a/ayd, MHTEPIPETHUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 33J]a4M IOJYyYEHHBIN pe3yIbTarT
4 Koopaunats! u rpaduku. OyHKIMH
N300paxaTh Ha KOOPIUHATHOU MPSMON TOYKH, COOTBETCTBYIOIIHE 3aJaHHBIM
4.1 KOOpAMHATaM, JIydd, OTpE3KH, MHTEpBaJbl, 3alMChIBaTh  YHCIIOBBIE
MIPOMEXYTKH Ha alNredpandeckoM s3bIKe
4.2 OtMeudars B KOOPAUHATHOM INIOCKOCTH TOYKH 1O 33JJaHHBIM KOOpAUHATaAM




43 Ctpowuts rpaduku nuHerHbIX QyHKIUNA. CTpouTh rpaduk PyHKIUN y = [X|
OnwuceiBaTh € MOMOUIbI0 (PYHKIUI W3BECTHBIE 3aBHCUMOCTH  MEXKAY
44 BEJIMYMHAMU: CKOPOCTh, BPEMS, PACCTOSIHUE, IIEHY, KOJIMYECTBO, CTOUMOCT,
MIPOU3BOIUTEIEHOCTD, BpeMsl, 00BEM PabOTHI
4.5 Haxonuth 3HaueHNE QYHKIIUU IO 3HAYEHUIO €€ apryMeHTa
[Tonumath rpadudeckuil crnocod MpeACTaBICHHUS M aHANIKW3a MH(POpPMAaLUH,
4.6 U3BJIEKaTh W HWHTEPIPETHPOBATH HHPOPMAIMIO U3 TPaQUKOB pealbHbIX
MPOLECCOB U 3aBUCHUMOCTEN
8 KUIACC
Kon
nposep .
IIpoBepsiemble mpeAMeTHBIE Pe3yabTATHI OCBOCHUSI OCHOBHOM
ZZZ{;IF:T 00pa3oBaTeJIbHOM NPOrpaMMbl OCHOBHOI'0 00111er0 00pa3oBaHus
ara
1 Yucna v BBIYUCICHUS
Hcrnonb30BaTh HayalbHBIE MPEACTABICHUS O MHOXECTBE JEHCTBUTEIBHBIX
1.1 yuceNn Il CPaBHEHHWs, OKPYIVIEHHWS W BBIYMCICHUH, H300paXkaTh
JICHCTBUTEIIbHBIC YHUCIIA TOUKAMH Ha KOOPAUHATHOU MIPSIMOU
[TpumeHsTh TOHATHE apU(METHYECKOr0 KBaJpaTHOTO KOPHS, HaXOAWUTh
12 KBaJpaTHble KOPHHM, MWCIONb3yd TNpU HEOOXOAMMOCTH KaJbKYJIATOD,
' BBITIOJTHSATH MPEOOPA30BaHMsI BRIPAKEHUH, COACPKAIIUX KBAJAPaTHBIC KOPHHU,
HCIIOJIb3YsI CBOMCTBA KOPHEH
13 Hcnonp30BaTh 3anicH OOJBIIMX M MajbIX YHCEN C MOMOIIBIO JAECATUYHBIX
. npobeii u creneneit yucna 10
2 Anrebpanyeckue BbIpaKEHHS
51 [IpumeHsT, NOHATHE CTENEHW C LEeNbIM  TOKa3aTesieM, BBINOJIHATh
' npeoOpa3oBaHus BIPAKEHHM, COJIEPIKAINX CTEIIEHH C IEJIBIM IT0Ka3aTeNleM
BbIOTHATE TOXAECTBEHHBbIE NMPEOOpa30oBaHMs PAMOHAIBLHBIX BBIPaKEHUI
22 Ha OCHOBE TMpaBWJ JIEUCTBUH HaJ MHOTOWICHAMH M alreOpanvdecKuMH
TpoOsMu
23 PacknanpiBaTh KBagpaTHBINA TPEXUICH HA MHOKHUTEIN
24 [IpumMeHsATh mpeoOpa3oBaHuUs BRIPAKCHHH I PEIICHUS Pa3IMYHbIX 3a/1a4 U3




MaTE€MAaTUKH, CMCKHBIX ITPEAMETOB, U3 peanLHoﬁ IMPAKTUKH

3 VYpaBHEHUS U HEPAaBEHCTBA
31 Pemarr nuHeWHbIE, KBaJpaTHbIE YPaBHEHUS U palliOHATIbHBIC YpaBHEHUS,
' CBOJAIIUECS K HUM, CUCTEMBI IByX YpaBHEHUH ¢ ABYMs MEpEMEHHBIMU
[IpoBOoauTH mMpoCTEMIIME UCCIECTOBAHUS YPABHEHU W CUCTEM YpPaBHEHUM, B
35 TOM YHUCJIE€ C TMPUMEHEHUEM TpapUUecKuX MpPEJICTaBICHUN (yCTaHABIUBATH,
' UMeEeT JM ypaBHEHHE WJIM CHCT€Ma YpaBHEHUU pEIIeHUs, €CITU HMEEeT, TO
CKOJIBKO, U TIPOYEe)
[Tepexoauth OT crnoBecHOW (OPMYIHUPOBKH 3a7aud K €€ anreOpandeckoi
13 MOJICJIA C TOMOIIBbIO COCTaBJICHUSI YpaBHEHHUS WIJIM CUCTEMBbl ypaBHEHUH,
' UHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3aJaud TOJTYYECHHBIH
pe3yabTar
[IpyuMeHsSTh CBOICTBA YHCIOBBIX HEPABEHCTB [UIsl CPAaBHEHMsSI, OILICHKH,
- peliaTh JMHEWHbIE HEPABEHCTBA C OJIHOM MEPEMEHHOMN U MX CUCTEMBI, 1aBaTh
' rpaduUecKyr0 WLTIOCTPAIIMI0 MHOXKECTBA PEIICHHI HEPaBEHCTBA, CHUCTEMBI
HEPaBEHCTB
4 DOyHKIHMHT
[Tonnmath ¥ UCHONB30BaTh (PYHKUHMOHAIbHbBIE MOHSATHS U S3bIK (TEPMHUHBI,
4.1 CHMBOJIMYECKHE O00O3HAYEHUs), ONpENesATh 3HAaueHWe (YHKIUUA 110
3HAYEHUIO apryMeHTa, ONPEeNATh CBOMCTBA PYHKIIMU 1O €€ TpapuKy
CrtpouTts rpaduKu 3JIeMEHTApHBIX (DYHKIIMI BHIA:
y=k/x
4.2 y
, Y =X,y =X,y = [X|, omuchIBaTh CBOMCTBA YUCIOBOU (PYHKINU 110 €€ TpaduKy
9 KUIIACC
Kon
nposeps IIpoBepsiemble NpeaAMeTHbIE Pe3yJIbTATHI 0CBOCHUSI OCHOBHOM
e€MOoro o0pa3oBaTeIbHON NPOrPaMMBbI OCHOBHOI0 00111er0 00pa30BaHus

pe3yibTa




Ta

1 Yucna u BBIYUCICHUS
1.1 CpaBHUBATH U YNOPAIOYMBATH PAIMOHATIBLHBIC U UPPAIIMOHATIBHBIC YUCIIA
Beimonusate apudmMerndeckue IEHCTBUS C pAlMOHAIBHBIMH YHCIAMU,
1.2 coueras YCTHbIE M TUCBMEHHBIE NPUEMBI, BBINOJIHATH BBIYMCICHHS C
UPPALMOHATILHBIMU YU CIIAMU
13 HaxonuTe 3HayeHWs] CTEMEHEW ¢ LeJbIMA TIOKa3aTeasIMH M KOpHEH,
' BBIYMCIIATh 3HAYEHUS YUCIOBBIX BBIPAKEHUHN
14 OKpyryiATh JEHCTBUTENBHBIE YHCIIA, BBINOJHATH INPUKUAKY pe3ysbTara
. BBIYMCIICHUM, OLIEHKY YHCJIOBBIX BbIpAKEHUH
2 YpaBHEHUS 1 HEPABEHCTBA
51 Pemiate nuHeliHbIe U KBaJpaTHbIE YpAaBHEHUS, YPAaBHEHMUsI, CBOJAIIMECS K
' HUM, POCTEUIIIHE TPOOHO-pallMOHAIILHEIC YpaBHEHUS
Pemats cuctembl JBYX JIMHEWHBIX YPAaBHEHHUM C IByMsS NMEPEMEHHBIMU U
22 CHUCTEMBI JBYX YypPaBHEHMH, B KOTOpPBIX OJHO YpPaBHEHHE HE SBISETCS
JIMHEUHBIM
Pemate TekcTOBBIE 3amaud alreOpanvdeckuM CrocoOOM C TMOMOIIBIO
23 COCTAaBJICHUS ypaBHEHMsI WM CHUCTEMBbl JBYX YypPaBHEHMH C JByMs
NIEPEMEHHBIMU
[IpoBOaUTH MpoOCTENIINE UCCIIEIOBAHUS YPABHEHU U CUCTEM YPAaBHEHHH, B
24 TOM 4HC]Ieé C TpUMEHEHHEM TrpadHuuecKkux IpeacTaBiIeHU (Hampumep,
' yCTaHaBIMBAThb, UMEET JU YpaBHEHHE WUJIM CUCTEMa YPAaBHEHHUU peIICHMUS,
€CJIM UMEET, TO CKOJIbKO)
Pematr nuHeiiHBIE HEpaBEHCTBA, KBAJpaTHBIE HEPABEHCTBA, M300paxaTh
2.5 pelIeHue HEpaBeHCTB HA YHUCJIOBOM IIPSMOM, 3alMCBIBATH PEILIECHUE C
MOMOIIIbIO CUMBOJIOB
Pemate  cucremMbl JTUHEHWHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB,
a6 BKJIIOYAIOLIME KBaJpaTHOE HEPABEHCTBO, M300pa)xkaTh pEIICHHE CUCTEMbI
. HEpPaBEHCTB HA YHCIOBOM MPSAMOM, 3alMCBIBATH PEIIEHHWE C IOMOILIBIO
CHUMBOJIOB
2.7 Ncnonb30BaTh HEPABEHCTBA TP PEIICHUHN PA3IMYHBIX 3a7a4
3 @yHKUINU




Pacmno3nasarts q)YHKI_II/II/I HN3YUCHHBIX BHUIOB. IToka3pIBaTh CXEMaTHUECKH

pacroyio)keHue Ha KOOPAMHATHOW IUIOCKOCTH TpadukoB (yHKIMHA BHIa:

> y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B 3aBUCUMOCTH OT 3HAYCHUU
KO2()PUITMEHTOB, ONMCHIBATH CBOMCTBA (D YHKITUN
35 [Toka3pIBaTh CXEMaTHUECKH PACIONOKEHHE HAa KOOPAWHATHOH IIOCKOCTH
' rpa¢ukoB GyHKIMH Buga y = VX, y = |X| ¥ OMMCHIBaTh CBOMCTBA (PYHKITHIT
33 Crpouth 1 n300pakaTh cXeMaTU4ecKu rpaduku KBaJpaTUYHBIX (yHKUIUH,
' OTMCHIBATh CBOMCTBA KBAJIpaTUUHBIX (QYHKIIHI 110 UX rpadukam
34 Pacnio3naBate KBagpaTHUHYIO QYHKIUIO 10 (GOpMYIIe, TPUBOAUTH PUMEPHI
' KBaJIpaTUUHBIX (QYHKIMI U3 peanbHOM KU3HH, (PU3UKHU, TEOMETPUU
4 Apudmernueckas 1 reoMeTpUIECKasi IPOrPECCU
Al Pacno3naBare apu(METHUECKYI0 M T'€OMETPUYECKYIO IPOrPECCHU IPU
' pa3HBIX criocobax 3aJaHus
BbImonmHATE  BBIYMCICHUS C  HCHOJb30BaHMEM (OpMyN #-TO  4ieHa
4.2 apuMETUUECKOW M TEOMETPUYECKOW MPOTPECcCHid, CyMMBbI TEPBBIX N
YJICHOB
43 N300paxarh 4ieHbl TOCIEIOBATEIILHOCTH TOYKaMHU Ha KOOPAWHATHOM
. IJIOCKOCTH
Pemate 3amaun, cBSi3aHHBIE C YMCIOBBIMU IOCIIEAOBATEILHOCTMH, B TOM
4.4 yHuclie 337aud M3 pealbHOW XHU3HU (C HMCIOJIb30BAaHUEM KaJIbKYJISATOPA,

UG POBBIX TEXHOJIOTUIA)




HNPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3J1eMeHT COlePKAHUS
1 Hucna v BEIYKMCIICHUS
JlpoOu OOBIKHOBEHHBIE M JIECATUYHBIE, TIEPEX0/ OT OAHON (HOpMBI 3amucH
1.1 napobeit k napyroii. [loHsATHE palMOHATBLHOTO 4YHCINA, 3alUCh, CPAaBHEHHE,
YIOPSAOYMBAHUE PAIIIOHATIBHBIX YHCEIN
12 Apudmernueckue IeHCTBUSI ¢ PAllMOHATLHBIMU YncliaMu. Perenue 3a1aq u3
' peaIbHOM MPAKTUKK HA YaCTH, HA IPOOH
13 CreneHb ¢ HaTypaJbHBIM IIOKa3aTeJNEM: OIpeaesieHHe, Npeodpa3oBaHue
' BBIPQKEHUI Ha OCHOBE OIPEIEICHHUS], 3aMUCh OOJBIINX YHUCEN
14 [IpoueHTsl, 3auch TPOLEHTOB B BUJE IPOOH U JpoOU B BUJIE MPOIIEHTOB. Tpu
' OCHOBHBIE 33J1a4M Ha MPOLEHTHI, peLICHHE 3a]]a4 U3 PealbHOM MPaKTUKU
s [IpumeHeHre TPU3HAKOB  JEIMMOCTH, pA3jOkKEHHE Ha  MHOXKUTEIU
' HATypaJIbHBIX YHCEI
L6 PeanbHbie  3aBUCMMOCTH, B TOM  4HCIe T@psiMas W oOpaTHas
' MIPONOPLIMOHATIEHOCTH
2 AnreOpandecKkre BRIPKEHUS
51 [TepemenHbIE, YMCIOBOE 3HAYEHUE BBIPAKECHUS C MEepeMeHHOU. [JomycTrumbie
' 3HAYEHUS IEPEMEHHBIX
55 [IpencraBneHre 3aBUCUMOCTH MEXIy BEJIMYMHAMU B BUAE (HOPMYIIBL.
' Beruancnenus mo ¢popmynam
23 [IpeoOpa3zoBanue  OyKBEHHBIX  BBIP@KEHHMH,  TOXXAECTBEHHO  paBHBIC
' BBbIpaKEHUS
24 CBolicTBa CTENEHNU C HaTypaJIbHBIM [10Ka3aTeNIEM
5 s Opnownensl 1 MHOroujaeHbl. CteneHb MHorouwieHa. CioxeHue, BhIYMTaHUE,
' YMHOKE€HUE MHOTOYJICHOB
"6 ®opMyIbl COKpPAIIEHHOTO YMHOKEHUS: KBapaT CyMMbI U KBaJpaT pa3HOCTH.
' dopmyia pa3HOCTH KBapaToB. Pa3nokeHre MHOTOWICHOB HA MHOXKUTEIN
3 VYpaBHenus




VYpaBHeHHE, KOpPEeHb YypaBHEHHS, IpaBUiia MNpeoOpa3oBaHUs YpaBHEHUS,

> PaBHOCWJIBHOCTh YpaBHEHUH
39 JIuHeliHOE ypaBHEHHE C OIHOW IMEPEMEHHOW, YHUCIO KOPHEW JIMHEHHOIO
' YpPaBHEHUS, PELIEHUE JIMHENHBIX YPaBHEHUN
33 CocraBiieHne ypaBHEHUH MO YCIOBHIO 3a/1a4M. PelleHue TEKCTOBBIX 3a4ay C
' MOMOIIBIO YPaBHEHHI
34 JIuneliHoe ypaBHEHHE C JBYMS IEPEMEHHBIMH H €T0 Tpaduk
CucreMa NByX JIMHEWHBIX YpaBHEHUM C IBYMs NEpEMEHHBIMHU. PereHne
3.5 CHUCTEM ypaBHEHHUH CITIOCOOOM IMOJCTAaHOBKH. [IpuMephl pemeHnsi TEKCTOBBIX
3a/1a4 C [IOMOILIBIO CUCTEM YPAaBHEHUU
4 Koopaunats! u rpaduku. OyHKIIUN
4.1 Koopaunara Touku Ha npsMoi
42 Uucnosble IPOMEXKYTKU. PaccTrosiHue Mexay AByMs TOUKaMU KOOPAMHATHOMU
' psAMON
e [IpssmoyronpHas cucrema koopauHat, ocu Ox u (Oy. AGciucca U opauHaTa
' TOYKH Ha KOOPJAMHATHOM IJTIOCKOCTH
4l [Tpumeps! rpadukoB, 3aiaHHBIX (opMynaMu. UTeHHe TpapHUKOB peabHBIX
' 3aBUCUMOCTEN
4.5 [Tonsarue pynxuun. I'padux pynxaun. CoiicTBa pyHKIMH
4.6 Jluneiinas pynxuus, e€ rpaduk. ['padux GyHkImm y = [X|
47 I'padpuyeckoe pemieHHe JTUHEHHBIX YpAaBHEHHH W CHUCTEM JIMHEHHBIX
' YpaBHEHUI
8 KUIACC
Kon IIpoBepsiemMblii 31eMEHT COAEPKAHUS
1 Uucna u BBIYMCICHUS
. KBagpatubiii kopenb u3 uucna. [loHsTHe 00 HppalMOHATIHLHOM YHCIIE.
' JlecsiTuuHbie TPUOIMKEHUS UPPAIIIOHATBHBIX YUCETT
CpoiicTBa apuMeTHYECKUX KBAJAPATHBIX KOPHEW M WX NPUMEHEHHE K
1.2 peoOpa30BaHUIO YUCIIOBBIX BBIPAXKCHUI U BRIYHCICHUAM. [[efiCTBUTENLHBIC
qucna
1.3 CreneHb ¢ 1eIbIM ToKa3aTeaeM 1 €€ cBoiicTBa. CTaHIapTHAs 3alKMCh YUCIIa




2 AnreOpandecKkre BRIPOKESHUS
2.1 KBanpaTHblii TpEXWIEH, pa3IoAKEHUE KBAIPATHOTO TPEXUJIECHA Ha MHOXKUTEIN
2.2 Anrebpanyeckas 1po0b. OCHOBHOE CBOMCTBO anredpandeckoi apoou
23 CrnoxeHue, BbIUNTaHUE, YMHOKEHHUE, JIeNIeHHe anredpandeckux apooei
24 ParonanbHblie BRIpaKEHHS U X peoOpa3oBaHue
3 VYpaBHEHMS U HEPABEHCTBA
31 KBagparHoe ypaBHeHue, QopMyna KOpHEH KBaJIpaTHOTO YpaBHEHHS.
' Teopema Buera
3.2 Pemenue ypaBHeHUiA, CBOASIIMXCS K JIMHEHHBIM U KBaJIPAaTHBIM
33 [Ipocreiime 1poOHO-palOHATFHBIC YPAaBHEHUS
I'padmueckas mHTEpIIpEeTAlls YPABHEHUH C IBYMS IIEPEMEHHBIMH U CUCTEM
34 JIMHEMHBIX YpaBHEHUU C ABYMs NepeMeHHbIMU. [Ipumepsl pelieHus cuctemMm
HEJIMHEUHBIX YPAaBHEHUH C IBYMS [IEPEMEHHBIMU
3.5 Perienue TeKCTOBBIX 3a7a4 anredpanyecKuM crocoooM
3.6 YucnoBble HEPAaBEHCTBA U MX CBOMCTBA
3.7 HepaBeHcTBO ¢ 0AHOI IEpEMEHHOM
3.8 PaBHOCUIIBHOCTH HEPABEHCTB
39 JIuHeitHbIe HepaBEHCTBA C OJIHOM MEPEMEHHOU
3.10 CucTteMbl TMHEWHBIX HEPABEHCTB C OJIHOM MEPEMEHHOU
4 OyHKIUU
41 [Tonstne ¢ynkmuu. OOMacTh ONpeaeneHUsT W MHOXKECTBO 3HAYCHHUH
' dbyakumun. CriocoOsl 3aaaHus QyHKITHI
42 I'padux Gynkiuu. YreHne cCBOUCTB QPyHKIUH 110 € rpaduKy
4.3 [Tpumepsl rpadukoB GYHKIHHI, OTPAKAIOIINX PEATbHBIC TTPOIIECCHI
44 OyHKIUY, ONHUCHIBAIOIIME TMPSAMYI0O U OOpaTHyl MPONOPIHOHAIBHBIC
' 3aBHCHUMOCTH, UX Tpaduku
4.5 Oyukmwn y =x? y = x°
4.6 Oyukiun y = Vx, y = x|
4.7 I'padpuaeckoe pernieHre ypaBHEHUM U CUCTEM ypaBHEHUI

9 KJIACC




Kon

IIpoBepsieMblii 3J1IeMEHT COEPKAHUS

1 Yucna u BBIYUCICHUS
1 PanmonanpHbple yMcna, UppallMOHAIBHBIE YHUCIA, KOHEYHbIE U OECKOHEYHBIE
' JECATHYHBIE IPOOH
MHO0KeCTBO ACHCTBUTEIBHBIX YHCE, ICHCTBUTEIBHBIE YHCTIa KaKk OECKOHEYHBIE
12 JecsITUUHbIe ApoOu. B3anMHO 0JHO3HAYHOE COOTBETCTBHE MEXKY MHOKECTBOM
' JENCTBUTENBHBIX YACET U KOOpAUHATHOM NpsAMoi. CpaBHEHHE AEHCTBUTEIbHBIX
yucel
1.3 Apudmerndeckue nelcTBUS C IEHCTBUTEIBHBIMHA YUCIAMU
W3mepenus, npuliamxeHus, olleHKH. PazMepsl 00bEKTOB OKPYKAIOILEro MHpA,
14 JUINTETILHOCTh TPOILIECCOB B OKpykaromeMm wmupe. [IpubnuxéHHoe 3HaueHue
' BEJIMYMHBI, TOYHOCTh NpuOmmkenusi. Okpyriienue gucen. [lpukuaka u oneHka
Pe3yAbTaTOB BBIYUCICHUN
2 YpaBHEHUS 1 HEPABEHCTBA
2.1 YpaBHEHUS C OJTHOW NTEPEMEHHOMN
2.2 JIuneitHoe ypaBHeHUE. Pellienre ypaBHEHUM, CBOASIINXCS K JIMHEUHBIM
23 KBanpaTHoe ypaBHeHue. Penienue ypaBHEeHH, CBOASIIMXCSA K KBaIpaTHBIM
24 bukBanpatHoe ypaBHeHue. [lpumepsl penieHuss ypaBHEHU TpPEeTbed U
' YETBEPTOU CTENIEHEW PA3JIOKEHHUEM HA MHOXKHUTEIIN
2.5 Pemenue npoOHO-panimoHaIBPHBIX YpaBHEHHUI
2.6 Cucrembl ypaBHEHUH
2.7 VYpaBHeHHE ¢ ABYMS IEPEMEHHBIMH H €T0 TpauK
2.8 Pemienune cucteM IByX JTUHEWHBIX YPAaBHEHHUH C IBYMS IEPEMEHHBIMU
29 Pemienue cucrteM NByX ypaBHEHUMH, OOHO M3 KOTOPBIX JIMHEHMHOE, a JIPyroe —
' BTOPOU CTENEHU
2.10 ['padpuaeckas mHTEpIIpETALIAS CUCTEMBl YPABHEHHH C IBYMS TIEPEMEHHBIMHU
2.11 Pemenne TekCTOBBIX 3a7a4 anreOpandecKuM CrocoooM
2.12 YucaoBble HEPABEHCTBA U UX CBOMCTBA
2.13 Pelienue TMHEHHBIX HEPABEHCTB C OJTHOM MEPEMEHHOM
2.14 Pemienue cucrteM JTUHEHHBIX HEPABEHCTB C OJTHOM MEPEMEHHON
2.15 KBagpaTHbie HepaBeHCTBA
516 I'padmueckas wHTEepmpeTanuss HEPaBEHCTB U CHUCTEM HEPABEHCTB C ABYMs

NEPEMCHHBIMU




DOyHKIMHT

KBagparnunas ¢ynkmusa, e€ rpaduk u cpoiictBa. I[lapaGosa, KOOpAMHATHI

> BEPIIMHBI TapadoJIIbl, OCh CHMMETPHUH TTapa0OJIbI

32 I'paduku bynaxumii y=kx, y=kx+b n ux cBoricTsa

33 I'paduku bynkumii y=F~k/x, y = x> 1 X cBOMCTBa

34 ['paduku pyHKIMIT , ¥ UX CBOKCTBA
4 YucnoBbIe MOCIIEN0BATEILHOCTH

41 Onpenenenre U CrocoObl 3aaHusl YMCIOBBIX TOCIEI0BATEIIPHOCTEH. 3amaHue
' MOCJIEIOBATEILHOCTH PEKYPPEHTHOU (OpMYIIoi 1 HOpMYJITOi #-TO WieHa

T Apubmerndeckas mporpeccusi. Dopmynsl  #-TO  wieHa apUPMETHIECKOU
' MPOTPECCUH, CYMMBI IIEPBBIX /1 YICHOB

43 I'eomerpuueckas mporpeccusi. PoOpMysbl  #-rO  4i€Ha TIE€OMETPUYECKOU
' MPOrPECCUU, CYMMBI TIEPBBIX 71 YICHOB

14 N300paxkeHne dICHOB apu(PMETHUYECKOH M TE€OMETPHUYECKOW IMPOrpeccuid
’ TOYKAMHU Ha KOOPJAUHATHOMW IJTIOCKOCTH. JIMHEHBIN 1 SKCIOHEHIIMAIbHBIA POCT

4.5 CJ10KHBI€ TTPOLICHTHI




IMPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YVJBbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOMN
IMPOI'PAMMBI OCHOBHOTI'O OBIIIET'O OBPA3OBAHUSI

Kon
npoBeps
€MOoro
TpedoBa
HHUS

IIpoBepsiemble TPeOOBAHUA K NMPEIMETHBIM Pe3yJbTATAM 0CBOCHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl OCHOBHOI'0 00111ero
oOpa3oBanus Ha ocHoBe PI'OC

YMeHue onepupoBaTh MOHATUSIMHU: MHOXECTBO, TTOJIMHOXECTBO, OMEpPALNU
HaJl MHOXECTBaMH; YMEHUE ONEepUPOBATh MOHATUAMU: Tpad, CBIA3HBIN rpad,
JI€pPEeBO, LUKII, MPUMEHITh UX MPU PELICHUU 3a7a4; YMEHUE HUCIOIb30BaTh
rpadguyeckoe TMPEACTABICHHE MHOXXECTB [UIsl ONHCAaHUA peabHbBIX

IPOIIECCOB U SIBICHUH, IPU PELICHNH 33/1a4 U3 APYTHX y4eOHBIX MPEIMETOB

YMeHue omnepupoBarh IOHATUSAMM: OIPEACICHUE, AKCUOMa, TeopeMma,
JI0OKa3aTelIbCTBO; ~ YMEHUE  pPACIO3HABaTb  MCTUHHBIE U JIOXKHBIE
BBICKA3bIBaHUS, IPUBOAUTH IPUMEPBI W  KOHTPIPUMEPHI, CTPOUTH

BBICKA3bIBAHUA U OTPHULAHUA BBICKQ3bIBaHMI

YMenue omnepupoBaTh MOHATHUSAMH: HATypajdbHOE YHCIO, MPOCTOE U
COCTaBHO€ YHCJIO, IEIMMOCTh HATYypaJbHBIX YUCEN, MPU3HAKUA JEITUMOCTH,
[[eJI0€ YUCIIO, MOAYJIh YHCIIa, OOBIKHOBEHHAs: APOOb M JECATHUYHAS APOOb,
CTAHJIAPTHBIA BUJI YMCJIA, PALMOHAIBHOE YHCIIO, UPPALMOHAIBHOE YHCIIO,
apu(MeTHUECKU KBaApaTHBIH KOPEHb; YMEHHE BBIIOJHATH JACHCTBHS C
YUCIIaMH, CPAaBHUBATh W YHOPSAOYMBATH YHUCIA, MPEIACTABISIThH YUCIa Ha
KOOPJMHATHON MPSMOM, OKPYIJISATh YHUCIA, YMEHUE JeNaThb NPUKUIKY U

OLICHKY pe3yJIbTaTa BbIUMCICHUI

YMeHue omnepupoBaTh IMOHATUSAMHU: CTENEHb C IEJIBIM TI0Ka3aTeleM,
apu(dMeTHUECKUI KBaIpaTHbIM KOPeHb, MHOTOUJICH, ajaredpandeckas Apoos,
TOXJIECTBO; 3HAaKOMCTBO C KOpPHEM HaTypaJbHOW CTeleHH OoJbIe
€IMHUIIBI; YMEHHUE BBIIOIHATH pacuyérel mo ¢opmynaM, IpeoOpa3oBaHUs
EbIX, APOOHO-PALMOHATBHBIX BBIPAKECHUH M BBIPAKECHUH C KOPHIMH,
pa3oKeHne MHOTOUWICHAa Ha MHOXKUTENM, B TOM YHUCIIE C MCIIOJIb30BAaHHEM

dbopMyI pa3HOCTH KBaPaTOB U KBaJipaTa CyMMBI U pa3HOCTU

YMeHue omnepupoBaTh MOHATHSIMH: YHCIOBOE PAaBEHCTBO, ypaBHEHHUE C

OJIHOM NEPEMEHHOM, YHUCIOBOE HEPABEHCTBO, HEPABEHCTBO C NEPEMEHHOM;




YMEHHME pellaTh JIMHEWHble U KBaJpaTHbIE YypaBHEHUS, JPOOHO-
palMoHaIbHBIE YPAaBHEHUS C OAHOM MEPEMEHHOM, CUCTEMBI JBYX JIMHEHHBIX
ypaBHeHHﬁ, JIMHEUHEBIE HCPAaBCHCTBA U UX CUCTCMbI, KBAJIPpAaTHBIC U ,Z[pO6HO-
palMoHaIbHBIE HEPaBEHCTBA C OJHOM NEpeMEHHOW, B TOM 4YHCIE MpH
pCeIICHUN 3aaa4 U3 JAPpYrux nNpcaIMETOB W HNPAKTUYCCKUX 3aJad, YMCHUC
UCIIOJIb30BaTh KOOPAMHATHYIO MPSMYI0 M KOOPAMHATHYIO IUIOCKOCTH IS

n300pakeHMsI pelIeHU ypaBHEHUI, HEPABEHCTB U CHCTEM

YMeHnne onepupoBaTh MNOHATHAMHU: (yHKIOHSA, rpaduk QYHKIAHA, HYJIHA
(GYHKINU, TPOMEKYTKHA 3HAKOMOCTOSIHCTBA, MPOMEXYTKHA BO3pacTaHUs,
yObIBaHUSI, HauOoOJbIlee W HAWMEHbIEEe 3HAUYCHUs (YHKIHH, yMEHUE
ONEPHPOBATh TOHATHUSMH: TpsIMas MPONOPIHOHAIBLHOCTh, JIMHEWHAsS
¢ynkuus, KBagpaTHuHas (QyHKOMA, oOpaTHas NPONOPLHUOHAIBHOCTD,
napabosa, runepbona; ymMeHue CTpouTh rpaduku (PyHKIUH, UCIIOIH30BATh
rpaduKu JUIs ONpEeAETICHUS CBOMCTB IPOLIECCOB M 3aBHCUMOCTEH, IS
pelIeHus 3a1a49 U3 IPYTuX YIeOHBIX MPEIMETOB H PEabHOM KU3HU; YMEHHUE

BBIpa)kaTh (pOpMysIaMH 3aBUCUMOCTU MEXKY BETMYHMHAMH

YMeHue onepupoBarh MOHATHUSAMH: MOCIEA0BATEIbHOCTD, apumMeTuiecKas
U TeoMeTpuyecKas TMpOTrpeccuy; YMEHHE HCIOJIb30BaTh  CBOMCTBA
MOCJIEI0BATENbHOCTEH, (OPMYIBI CYMMBI U OOIIET0 4ieHa MPU PELICHUU
3aJa4, B TOM 4YHCIE 3a7ad U3 JIPYrHX Y4eOHBIX IMPEIMETOB U peaslbHOM

KHN3HU

YMeHue pemath 3a1a4u pa3HbIX TUIIOB (B TOM YHUCJIE€ HAa TMPOLEHTHI, JOJIU U
4yacTH, JABI)KEHHE, paboTy, IIeHY TOBAapOB U CTOMMOCTb MOKYIIOK U YCIYT,
HAJIOTH, 3ala4dl #3 O0JIaCTH YIpaBICHHUS JUYHBIMH U CEMEHHBIMU
(¢buHaHCaMM); yMEHUE COCTABJIATH BBIPAXKEHMSI, ypaBHEHUS, HEPABEHCTBA U
CHUCTEMbI MO YCJIOBHMIO 3aJlayd, HCCJIENIOBAaTh IOJYyYEHHOE pEIICHHE U

OLICHUBATh MPABIONOI00HOCTH MMOJYYEHHBIX PE3YJIbTaTOB

YMeHnue onepupoBaTth NOHATUSAMHU: (UTYpa, TOUKA, OTPE3OK, MpsAMas, JIyd,
JOMaHas, yroj, MHOTOYIOJbHHUK, TPEYTrOJbHUK, PpPAaBHOOCAPEHHBIH U
PaBHOCTOPOHHHUM TPEYrOJIbHUKHU, NPSIMOYTOJIbHBIN TPEYTrOJIbHUK, MEIUAHA,
OuccekTpuca u BBICOTA TPEYrOJIbHUKA, YeTBIPEXYTOJIbHUK,
napajuiesiorpaMm, poMO, IPSIMOYTOJIbHUK, KBaJpaT, Tpareuus; OKpyKHOCTb,
KpYT, KacaTenbHas; 3HAKOMCTBO C MPOCTPAHCTBEHHBIMHU (UTYpaMH; yMEHUE
pemaTh 3aJadd, B TOM 4YHCIIE M3 IOBCEIHEBHOW >KM3HU, HA HAXOXKIECHUE

TreOMETPUYECKUX BEIMYUH C MPUMEHEHHEM HM3yYCHHBIX CBOWMCTB (QUTYp U




dakToB

10

YMeHue omepupoBaTh IOHSATHSAMH: PaBEHCTBO (uryp, paBEHCTBO
TPEYTOJIbHUKOB; MapaJUIeIbHOCTh M HEPHEHIUKYISPHOCTh TNPSIMBIX, YTOJ
MEXIY MPSIMBIMH, TIEPIICHINKYJIISP, HAKJIOHHAs, IPOEKLUs, mogooue Guryp,
HOAO0OHBIE TPEYrOJIbHUKH, CHMMETPHUSI OTHOCHUTEIBHO TOYKH M TPSMOIi;
YMEHHE pAacCHO3HAaBaTh pPABEHCTBO, CHMMETPUI0O M Tojo0ue ¢uryp,

NapajuIeIbHOCTD U MEPIEHAUKYISIPHOCTD MPSAMBIX B OKPY>KaIOILIEM MHUpE

11

YMeHue omnepupoBaTh MOHATHAMH: JJIMHA, PACCTOSHHE, Yroyl (BeIMYHMHA
yIila, CHHYC U KOCHHYC YIJIa TPEYroJbHUKA), TUIONIa/Ib; YMEHHUE OLIEHUBATD
pa3Mepsl IpeIMETOB U 00BEKTOB B OKPYKAIOIIEM MHUPE; YMEHHUE TPUMEHSTh
(dbopMyITbl IEpUMETPA U TLIOMAAN MHOTOYTOJIbHUKOB, JTHHBI OKPYKHOCTH U
iomaad Kpyra, obobema MpSIMOYroJbHOTO MapajuleNienuea; yMeHue
NPUMEHATh MPU3HAKU PABEHCTBA TPEYTOJILHUKOB, TEOPEMY O CYMME YIJIOB
TpeyrojibHuka, Tteopemy Ilucdaropa, TpuroHomerpuyeckue COOTHOLICHHUS

JUISL BBIYUCIIEHUS IUIMH, PACCTOSHUM, TUIOIIAACH

12

YMmenue  u3zo0pakaTh  IIockue  (QUIypsl M HX ~ KOMOWHAIMH,
IPOCTPAaHCTBEHHbIE (UTYpHl OT PYKH, C TIOMOIIBIO YEPTEKHBIX
MHCTPYMEHTOB U 3JICKTPOHHBIX CPEJICTB M0 TEKCTOBOMY HJIM CUMBOJIBHOMY

OITMCaHHIO

13

YMeHue omnepupoBaTh MOHATHAMH: HPSIMOYTojibHas CHUCTEMa KOOPAMHAT;
KOOPJMHATHl TOYKH, BEKTOP, CyMMa BEKTOpPOB, MPOU3BEJICHUE BEKTOpa HA
YHCII0, CKAJIIPHOE MTPOU3BEICHNE BEKTOPOB; YMEHHE UCII0JIb30BAaTh BEKTOPHI
¥ KOOPJMHATHI JUTSI TIPEJICTABIICHUS JAHHBIX U PEIICHUS 3a/1a4, B TOM YHCIIC

U3 APYruX y4eOHBIX IPEIMETOB U peaabHOU )KU3HU

14

YMeHue onepupoBaTh MOHATUSMH: CTOJIOMKOBBIE M KPYTOBBIE JHArPaMMBI,
TabIHIIBI, cpeHee apupMeTnyeckoe, Meuana, HanOoJbpIIee ¥ HauMEeHbIIIee
3HAUeHMs,  pa3Max  dYHCIOBOro  HaboOpa;  yMEHHE  W3BIICKATb,
UHTEPIPETHPOBATh U MPEOOPa30BHIBATh MHPOPMAIIUIO, IPEACTABICHHYIO B
Ta0NMMIaX W Ha JUarpamMMax, OTPaKaroU[yl0 CBOWCTBA W XapaKTEPUCTHKU
peambHBIX MPOIECCOB U SIBICHUH; yMEHHE paclo3HaBaTb W3MEHYMBHIC

BEJIMUMHBI B OKPYXAIOIIEM MUpE

15

YMeHne omnepupoBaTh IMOHATHSAMH: CIyY4alHBIA ONBIT  (CITyJaiHBINA
SKCTIIEPUMEHT),  JJIEMEHTapHOE  COObITHE  (DJIEMEHTapHBIA  HMCXOJ)
CJIy4aifHOTO OIIBITa, CIy4yaifHOE COOBbITHE, BEPOSITHOCTh COOBITHS; YMEHHE

HaXOJUTh  BEPOSTHOCTU  CIy4aillHBIX  COOBITUH B ONBITaX C




PaBHOBO3MOKHBIMH 3JIEMEHTApPHBIMU COOBITUSIMU; YMEHHUE peliaTh 3aJlauu
METOJIOM OpraHM30BaHHOTO Iepebopa W C HCIIOJIb30BAHUEM IIpaBHIIa
YMHOXXEHUS; YMEHHME OLIEHUBAThb BEPOSTHOCTH pEAJIbHBIX COOBITHH U
ABJICHUM, TOHUMATh POJb NPAKTUYECKH JOCTOBEPHBIX M MaJOBEPOSTHBIX
COOBITHII B OKpYKalolUleM MHUpPE M B KM3HH;, 3HAKOMCTBO C IOHSTHEM
HE3aBUCHUMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJBIIUX YHCET U €ro

POJIBIO B MACCOBBIX ABJICHUAX

16

YMeHne BbIOMpPATh MOAXOMSIINA U3YUCHHBIM METOM JJIS PEIICHUS 3a]1ayH,
MPUBOAUTH TPUMEPHl MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B MPUPOJAE U
JKU3HHM, Paclo3HaBaTh IMPOSBICHUE 3aKOHOB MAaTEMaTUKH B MCKYCCTBE,
OTUCBHIBATh OTJICTBHBIC BBINAIOIIMECS PE3yJbTaThl, TOJYYCHHBIE B XOJIE
pa331/1T1/1;1 MAaTCMATHKHN KaK HayKI/I, HpI/IBOI[I/ITB HpI/IMepBI MATEMATHYCCKUX

OTKPBITUN 1 UX aBTOPOB B OTEYECTBEHHON U BCEMUPHOI UCTOPUU




HEPEYEHDb DJIEMEHTOB COAEPKAHMUS, ITPOBEPAEMBIX HA OI'D
11O MATEMATHUKE

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

Yucna ¥ BEIMUCICHUS

1.1

HaTypaanble X O CJIbIC YMCJIa. HpI/I3HaKI/I JACIIMMOCTH LCJIBIX YHUCECI

OOBIKHOBEHHBIE M JIECATHUYHBIC  JIpoOM,  TPOLEHTHI,  OECKOHEUHBIE

12 NEPUOANYECKHIE IPOOH

13 PanmonanpHble  uncna.  ApudMETHUYECKHE OMepalud C  PaldOHATHHBIMHU
. YHUCIIaMU

14 JeiicTButenpHbie uncia. Apu(METHYECKUE OIMeparuu ¢ JCHCTBUTEIHHBIMU
. YHUCIIaMU

s [MpubnuxEHHbIE BBIYUCICHUS, TPaBUIA OKPYIJICHHS, MPUKUIKA W OICHKA
. pe3yJbTaTa BRIYUCICHUN

2 Anrebpanyeckue BRIPaKeHUs

2.1 bykBeHHbIE BhIpaKeHUS (BBIPAXKEHUS C TIEPEMEHHBIMH )

55 Crenenp c menbiM mokazateneMm. CTeneHb C PAlMOHAIBHBIM [OKA3aTEIeM.
. CBoiicTBa cTeneHn

23 MHorouseHbl

24 Anrebpanueckas 1poob

) s ApubmMeTnieckuit KOpEHb HaTypaJIbHOU CTEIECHHU. JevicTBust c
' apupMeTHYeCKUMHU KOPHSMHU HATYpaJIbHOU CTETeH!

3 VYpaBHEHUS 1 HEPABEHCTBA

i1 Hensle u apoOHO-panMOHANBHBIE ypaBHEHUs. CHCTEMBI U COBOKYITHOCTH
' YpaBHEHUI

15 Henple u apoOHO-palMOHANBbHBIE HepaBeHCTBA. CHUCTEMBI U COBOKYITHOCTH
. HEPABEHCTB

33 Pemienne TekcToOBBIX 3a/1a4

4 YucnoBbIe ITOCIEN0BATEILHOCTH

4.1 ITocnegoBaTenbHOCTH, CIIOCOOLI 3aMaHUsl IIOCIIEN0BATEILHOCTEN

4.2 Apubmernueckass W TeoMmeTrpuyeckas mporpeccuu. DopMmyma  CIOXKHBIX




MIPOIIEHTOB

5 DyHKIUU
Oynaknus, crnocoObl 3amaHus  GyHkumu. ['padux  dyakoum. OO6macTh
OTIpeIeJICHUsT 1 MHOXKECTBO 3HadeHu ¢yHkiuu. Hynu ¢yakuun. [TpomexyTku
5.1. 3HAKOMOCTOSIHCTBA. [IpOMEXyTKM MOHOTOHHOCTH (YHKIIMA. MaKCUMyMBI H
MUHUMYMBl (yHKIMH. Hambonpiiee u HauMeHbllee 3HaYeHHE (DYHKIUHM Ha
MIPOMEXKYTKE
6 KoopaunaTsl Ha psAMOi U TIOCKOCTH
6.1 KoopaunaTthnas npsimast
6.2 JlekapTOoBbI KOOPIMHATHI HAa MIIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue GUrypsl 1 UX CBOUCTBA
7.2 TpeyroabHuK
7.3 MHOroyrojisHUKU
7.4 OKpy’>KHOCTb U KpPYT
7.5 N3MepeHne reoMeTpuueCKuX BETUINH
7.6 BexTops! Ha mIockocTH
8 BeposiTHOCTB U cTaTUCTHKA
8.1 OnucarenbHas CTaTUCTHKA
8.2 BepostHOCTB
8.3 Komb6unaropuka
8.4 MHoxecTBa
8.5 I'padsr




YYEBHO-METOIUYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA

METOJINUYECKHUE MATEPHAJIBI 1JIS1 YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET



