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HOACHUTEJBHASA 3AIINCKA

Pabouas mporpamma coctaBjieHa Ha OCHOBE:
1. denepanbHOTO TOCYIAPCTBEHHOTO OOpPa30BaTEIBHOIO CTaHAAPTa OCHOBHOTO

oOmero oopazosanus ([Ipukaz Munucrepcta npocsenieHust PO ot 31.05.2021 No287
c u3meH. ot 22.01.2024);

2. OcHOBHOM 00pa30BaTeIbHON MPOrpaMMBbl OCHOBHOTO OOWIEro 0oOpa3oBaHus
MAOY Ab6arckas COIL Ne 1, npotoko:n neaarorudeckoro cosera ot 30.08.2023 r. Ne
18, c m3m. ot 23.05.2025;

3. IIpuxaza Munnpocsemienus Poccuu ot 26.06.2025 N 495 "OO yrBepx)aeHUU
dbeneparbHOTO MepedyHs ya9eOHUKOB, JOMYIICHHBIX K HCTIOIB30BAHUIO IPU PeaTH3aIlin
UMEIOIIUX  TOCYJApCTBEHHYIO  aKKpeAUTAIMI0  00pa3oBaTelbHBIX  MPOTpaMM
Ha4YaJIbHOTO  OOIIEro, OCHOBHOIO 0OIero, cpeaHero oOmero oOpa3oBaHus
OpraHu3alusIMH,  OCYIIECTBISIONIMMU  OOpa30oBaTelIbHYI0  JACSATEIBHOCTh U
YCTAHOBJICHUS TPEJEIHHOTO CPOKa HCIOIb30BAHUS MCKIIOYEHHBIX YYEOHUKOB WU
pa3pabOTaHHBIX B KOMIUIEKTE C HUMH Y4€OHBIX MOCOOUIA";

4.Yuebnoro muiana MAOY AoOarckas COIL Ne 1 Ha 2025 — 2026 yueOHbIit rog;
5.®enepanbHON paboyed mporpamMMmbel 1o ydyeOHOMY mnpenMery «MartemaTuka
(6a30BbIN ypOBEHB) I 5-9 KI1acCOB 00Pa30BATEIbHBIX OpPTraHU3aALIUM.

AnreOpa SBJISIETCS OJTHUM U3 OMTOPHBIX KyPCOB OCHOBHOT'O 00IIIETO 0Opa30BaHUS:
OHa 00OecreurnBaeT U3ydeHue IPYrux JAUCIUIUINH, KaK €CTeCTBEHHO-HAYYHOTO, TaK U
T'YMaHUTAPHOTO ITUKJIOB, €€ OCBOCHHE HEOOXOAMMO ISl TPOJI0JDKEHNS 00pa30BaHUS U
B IOBCEIHEBHOW >XM3HU. Pa3zBuTHe y OOy4aromMXCs HAYYHBIX MPEACTABICHUA O
MPOUCXOXKJICHUN W CYIIHOCTH ajreOpanyeckux aOCTpakivii, crocoOe OTpaKeHHs
MaTeMaTUYECKOW HAayKOW SBJICHUW U TPOILIECCOB B MPHUPOJE M OOIIECTBE, POJIH
MaTEMaTUYECKOTO MOJICIMPOBAHUS B HAYYHOM IMO3HAHUH U B TIPAKTUKE CIIOCOOCTBYET
(GbopMHPOBAHKIO HAYYHOTO MUPOBO33PEHUS U KAUE€CTB MBITIICHUS, HEOOXOAMMBIX JIJIst
aJlanTalui B COBpeMeHHOM uppoBoM olbmiecTBe. M3yueHne anredOpbl o0ecrieurnBaeT
pa3BUTUE yMEHHUsI HaOJI0/1aTh, CPaBHMBATh, HAXOJUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTU MBIIUICHUS, CIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
JEUCTBUS W BBIBOJBI, (OpMYNIHpOBaTh yTBepkaeHus. OcBoeHHE Kypca anreOpsl
o0ecreunBaeT pPa3BUTHE JIOTHYECKOTO MBIIIUICHUS] 00YJarONIuXCsi: OHU HCTOIB3YIOT
JNEAYKTUBHBIC M WHAYKTHBHBIC pAcCYXJACHHS, OOO0OIIEHWEe W KOHKPETH3AIUIO,
abcTparupoBanue W aHayioruto. OOyueHue anreOpe MNpesarnosiaracT 3HAUYUTEIbHBIN
00BEM CaMOCTOSATENTHLHON NEATEILHOCTH 00YJaroIIUXCsl, TOITOMY CaMOCTOSTEIHLHOE
perieHue 3aa4 SBISICTCS peaau3alnen 1es1TeIbHOCTHOTO MPUHITUIIA 00yIeHUS.

B cTpykType nporpamMmel yueOHOTO Kypca «Anredpa» Jjisi OCHOBHOTO OOIIETO
00pa3oBaHUsI OCHOBHOE€ MECTO 3aHHUMAIOT COIEPKATEIbHO-METOANYECKUE JIMHUU:
«Yucna ©  BBIUMCICHUS», «AnreOpanyeckue BBIpKEHUs», «YpaBHEHUS W
HEPABCHCTBA», «DyHKIMW». Kaxnas u3 3TUX coAepKaTeIbHO-METOAUYECKUX JTUHUAN

2



pa3BUBAETCS HAa MPOTSHKEHUU TPEX JIET U3YUEHUS Kypca, B3aUMOJEUCTBYSI C IPYTUMU
ero JuHusIMH. B Xone wu3ydeHuss ydyeOHOro Kypca OOYYarOIIMMCSl MPUXOJIUTCA
JIOTUYECKU PACCYXAATh, UCMOJIb30BATh TEOPETHUKO-MHOKECTBEHHBIHN SI3bIK. B CBs3U C
3TUM B NIporpaMmy Yy4eOHOro Kypca «Anredpa» BKIIOYEHbI HEKOTOPHIE OCHOBBI
JIOTHKHU, TMPEJCTABICHHBIE BO BCEX OCHOBHBIX pa3zjenax MaTeMaTU4eCKOTo
oOpa3oBaHMsi M  CHOCOOCTBYIOLIME  OBJAJACHUIO  OOYy4alOlIMMUCS  OCHOB
YHUBEPCAIBHOTO MaTeMaTU4yecKoro s3bika. ConaepxaTelbHOW U CTPYKTYpPHOM
OCOOEHHOCTBIO Y4YeOHOro Kypca «AJredpa» SBISIETCS €ro WHTETPUPOBAHHBIN
Xapaxrep.

Conepxanue TUHUM «HuHCIa U BBIYUCICHUSD) CITY>KUT OCHOBOM /7151 TAJIbHEHIIIETO
U3YYCHUS] MAaTeMATUKH, CIOCOOCTBYET Pa3BUTHIO Yy OOYYaIOIIUXCS JIOTUYECKOIO
MBIIIJICHUs, (OPMUPOBAHUIO YMEHHUS TOJB30BAThCS ANTOPUTMAMHU, a TaKKe
MPUOOPETCHUIO MPAKTUUYECKUX HABBIKOB, HEOOXOJIUMBIX JIJIsi TIOBCEHEBHOM KU3HHU.
Pa3BuTre MOHATHA O YMCIIE Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs CBS3AHO C
palMOHAILHBIMUA M UPPAIIMOHATBLHBIMU YnCIaMU, (GOPMUPOBAHUEM IIPEACTABICHUN O
JNEUCTBUTEILHOM 4YHUCJE. 3aBEpPUICHUE OCBOCHHUS YHUCIOBOM JIMHUUM OTHECEHO K
cpeaHeMy o01IeMy 00pa30BaHMIO.

Conepxanue IByX aire0pandecKux JIMHUN — « AITeOpanvecKue BhIPKCHUS» U
«YpaBHEHHUSI U HEPABEHCTBa» CHOCOOCTBYET (OPMUPOBAHUIO y OOyUYarOIIUXCS
MaTEMaTUYECKOro arrapara, HEoOXOIUMOIO Il pEIICHHs] 3a7ad MaTEeMaTUKH,
CMEXHBIX MPEAMETOB M MPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4. Ha ypoBHE OCHOBHOTO
oOmiero oOpa3oBaHust y4e€OHBIH MaTepual TPYNIHUPYETCS BOKPYT PalMOHATBHBIX
BbIpakeHU. AnreOpa JAEMOHCTPUPYET 3HAUYCHUE MATEMAaTUKW Kak sI3bIKa JIst
MOCTPOCHUSI MATEMATUUYECKUX MOJICJICH, OMMCaHUs MTPOIIECCOB U SBJICHUN PEATIbHOTO
mupa. B 3amaum oOydeHuss anreOpe BXOMAT TakKe JajbHEHIee pa3BUTHE
AITOPUTMHYECKOTO MBIIIICHUSI, HEOOXOIUMOT0, B YaCTHOCTH, ISl OCBOCHHUSI Kypca
nHpOpMaTUKX, U  OBJIQJICHUE  HAaBbIKAMM  JCAYKTUBHBIX  PaCCyXICHUI.
[IpeoOpa3zoBanrie CUMBOJIBHBIX (OPM CIOCOOCTBYET Pa3BUTUIO BOOOpaKEHUS,
CIOCOOHOCTEN K MaTeMaTUYECKOMY TBOPYECTBRY.

Conepxanue (HyHKIMOHATBHO-TpAUUYECKON JIMHUM HAIEJICHO Ha TOJy4YeHUe
0OyJaronMMuUCs 3HaHUN 0 PYHKIUAX KaK BaKHEHIIIEH MaTeMaTUYECKON MOJEIH JJIs
OTMCAHUSI M UCCJEAOBAaHUS Pa3HOOOpPA3HBIX MPOIECCOB M SBJICHUM B MPUPOJEC U
oOmectBe. 3yuenne Marepuana cnocoOCTBYET Pa3BUTHIO y OOYUYaIOIIUXCS YMEHUS
MCIIOJIh30BATh PA3INYHBIC BRIPA3UTEIIbHBIE CPEICTBA SI3bIKA MATEMATHUKH — CJIOBECHBIE,
CUMBOJIMYECKHUE, Tpaduueckre, BHOCUT BKJIAJ B (POPMUPOBAHUE MPEACTABICHUNA O
POJIM MaTEMAaTHUKH B Pa3BUTUU ITUBWIN3AINH U KYJIbTYPHI.

CornacHo yueOHOMY TUIaHy B 7—9 Kjaccax u3ydaercsl yaeOHbIN Kypc « Anredpay,
KOTOPBIM BKJIIOYAET CIEAYIONIMEe OCHOBHBIC paslenibl cojepxkanus: «Yucma u
BBIYUCIICHUSY, «ANTeOpanvecKkue BBIPpAXKCHHUS», «YPaBHEHHUS € HEPABEHCTBAY,
«DOyHKIUIN.



Ha uzyuyenue yuebHOro Kypca «Anredpa» orBoautcs B 7 kiacce — 102 ygaca (3
yaca B Hezel), B 8 kitacce — 102 gaca (3 gaca B HEJIeIo).



COIEPKAHHUE YYEGHOT'O KYPCA

7 KJIACC

Yuciaa 1 BBIYUCTCHUSA

JlpoOu 0OBIKHOBEHHBIE U IECATUYHBIE, TIEPEX0]] 0T OAHOM (POPMBI 3armucu Jpoodeit
K apyrou. [loHsTne panuoHaNbHOTO YHCIIA, 3alMCh, CPABHEHUE, YIOPSAIOYMBAHHE
palMoHaIbHBIX 4Yuced. Apudmerndyeckue ACUCTBHUS C PALUOHAIBHBIMH YHCIAMH.
Pemenue 3anay u3 peanbHON NPAaKTUKU HA YacTH, Ha ApOOu.

Crenenb ¢ HaTypaJbHBIM [OKa3aTeJeM: OIpeAeNeHne, IpeoOpa3oBaHue
BBIPKEHUII Ha OCHOBE OIpEAeNCHUs, 3amuch Oonblux yucen. [IpoieHtsl, 3anuch
MIPOLICHTOB B BHUJE JIpoOM M ApoOM B BUAE NPOLEHTOB. TpH OCHOBHBIE 33Jaud Ha
IIPOLICHTHI, pEICHUE 33]]a4 U3 PEaJIbHON IPAKTUKU.

IIprMeHenne IPU3HAKOB JEIUMOCTH, Pa3JI0KEHUE HA MHOKUTEIN HATyPAIbHBIX
quced.

PeanbHple  3aBucMMOCTM, B  TOM  4uciae mOpsMags M oOpaTHas
[IPONIOPLIMOHAIIBHOCTH.

AJire0panvecKue BbIPAKEHUSs

IlepeMeHHBIE, YMCIIOBOE 3HAYEHUE BBIPAKECHUA C NEPEMEHHOMU. JlomycThMble
3HA4YEHUs NEepEeMEHHBIX. [IpeacTaBieHne 3aBUCUMOCTH MEXIY BEIMYMHAMU B BHUJC
dopmynsl. Beruucnenus no ¢opmynam. [IpeoOpazoBanrie OyKBEHHBIX BBIPAKEHHI,
TOXKJECTBEHHO  pPaBHbIE BBIPAXKEHMs, IMpaBWia MpeoOpa3oBaHUs CYMM U
IPOU3BE/ICHUH, TPaBUIIa PACKPBITUS CKOOOK M MPUBEAEHUS MOJOOHBIX ClIaraeMbIX.

CBONCTBA CTENEHU C HATYPAIBHBIM MOKA3aTEIEM.

OnHowiensl u MHOTOWIEHBl. CreneHb MHoroujaeHa. ClOKEHHE, BBIUMTAHHE,
YMHOXXE€HHE MHOTOWIEHOB. POPMYJIbI COKPAIEHHOIO YMHOKEHHUS: KBaApaT CyMMBbI U
KBagpar pasHocth. Popmysia pa3HOCTH KBagpaToB. PasimoxkeHue MHOTIOYIECHOB Ha
MHOXHUTEIIN.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHUEe, KOpPEHb YypaBHEHUs, IMpaBuja MpeoOpa3oBaHUs YpPaBHEHHS,
PABHOCWJIBHOCTb YPABHEHUM.

JluHeiHOEe ypaBHEHHME C OJHOW IEPEMEHHOM, YHCJIO KOPHEH JMHEUHOTO
yYpaBHEHUSI, PEIICHUE JTUHEHHBIX YpaBHEeHU. COCTaBIE€HUE YPaBHEHUHN MO YCIOBHIO
3ajaun. Pemenue TeKCTOBBIX 3a/1a4 € MOMOUIBIO YPABHEHUM.

JIuneitHoe ypaBHEHHE C JByMs MEpPEMEHHbIMU U ero rpadguk. Cucrema ABYyX
JVHEWHBIX YpaBHEHUW C JAByMs II€pEeMEHHBIMH. Pemenue cucreM ypaBHEHUHN
crocoboM mojicTaHOBKU. [IpuMepsl pelieHus: TEKCTOBBIX 337a4 C MOMOIIbIO CHCTEM
YPaBHEHUM.

DyHKUNHA

Koopaunara touku Ha npsMoi. UHcCIIOBBIE NMPOMEXYTKH. PaccrosiHue mexny
IBYMsI TOYKaAMU KOOPAMHATHOMN IPSIMOM.



[IpssmoyrosbHas cucteMa KoopAauHaT, ocu Ox u Oy. AGciucca v OpAnHATa TOYKH
Ha KOOpAMHATHOM 1ockocTH. [Ipumepsl rpadukos, 3aganHbIX Gpopmynamu. Urenue
rpadukoB peanabHbIX 3aBucuMocTeil. [lonarue pynkunu. ['padux pynkunu. CoiicTa
ynkuunii. Jluneitnas Gpyukuums, e€ rpaduk. I'paduk dyukiuu y = |x|. ['paduueckoe
pEILIEHNE JTUHENHBIX YPABHEHUW U CUCTEM JIMHEUHBIX YPABHCHUU.

8 KUIACC

Ymncsia v BbIYMCJIEHUS

KBagparueiii kopenb u3 uwucia. l[loHstue o006 wuppanMoOHAIBHOM YHCIE.
JlecsaTuuHble MPUOIMKEHUST UPpalMOHAIBHBIX 4Yucen. CBoiicTBa apudmeTHuecKux
KBa/IPATHBIX KOPHEW U UX NMPUMEHEHHE K MPeoOpa30BaHUIO YHCIIOBBIX BBIPAKEHUN U
BBIYMCJICHUAM. [[€MICTBUTEIILHBIC YHCIIA.

Crernensb ¢ 1eJIbIM MoKa3aTesieM U €€ cpoicTBa. CTaHgapTHAs 3aMUCh YHCIA.

AJire0OpanvecKue BbIPaKeHUs!

KBagpaTHbIil TpEXUIIEH, pa3I0KEeHUE KBAAPATHOTO TPEXUIEHA HA MHOKUTEIIN.

AnreOpandeckas JpoOb. OCHOBHOE CBOWMCTBO anreOpandeckod JpoOH.
CnoxxeHue, BbIUMTAHUE, YMHOXKEHHUE, [EJICHHE  anredpandyeckux ApoOe.
PanrionanpHbIie BRIpaXKEHUS U UX MPE0Opa3OBaHUE.

YpaBHeHUS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, (popMmyrna KOpHEH KBaJpaTHOTO ypaBHEHHUs. Teopema
Buera. Pemenne ypaBHeHUH, CBOASAIIMXCS K JMHEWHBIM U KBaapaTHBIM. [IpocTenmme
JIpOOHO-pallMOHAIBHBIE YPABHEHMUS.

I'paduueckass mHTEpHIpeTalMs ypaBHEHUN C JIBYMs MEPEMEHHBIMH M CHUCTEM
JIMHEMHBIX YpPaBHEHUM C JABYyMs MNepeMeHHbIMU. [Ipumeppl pemeHus cucrem
HEJIMHEWHBIX YPAaBHEHUM C IByMsI IEPEMEHHBIMH.

Pemenuie TeKCTOBBIX 3a7a4 aaredpanyeckuM crocoooM.

HucnoBble HEpABEHCTBAa M WX CBOMCTBA. HepaBeHCTBO ¢ OAHOM MEPEMEHHOM.
PaBHOCUNIBHOCTH HepaBeHCTB. JIMHENHBIE HEPABEHCTBA C OJHON MEPEMEHHOM.
CucTeMbl TMHENHBIX HEPABEHCTB C OJJTHOM NTEPEMEHHOM.

DOyHKIUU

[Tonsitne pynkmuu. O6macTh ONpeeieHns 1 MHOXKECTBO 3HAYCHUHN (DYHKIIUH.
Crioco0bl 3a1anust GyHKITHA.

I'padux ¢ynkmuu. Utenuwe cBoictB dyHkiuu mno e€ rpaduky. [Ipumeps
rpa@ukoB QyHKIHMA, OTPAKAIOIIUX PEATTbHBIE MPOLECCHI.

OYHKIMK, ONKCHIBAIOIIME MPAMYHO M OOpaTHYI0 MPONOPLUUOHATIbHBIC
3aBUCUMOCTH, UX Tpapuku. OyHKIUU y = x2, y = x3, y = \/x, y=|x|. 'paduueckoe
pElIEHNE YPAaBHEHUN U CUCTEM YPABHEHUM.

C yuerom paboueii mnporpaMMbl BOCTIMTAHUSA MPETYyCMOTPEHO:
v\ YCTaHOBIEHHUE JIOBEPUTEIbHBIX OTHOILICHU I c 00y4YarommnuMucs,

6



CIOCOOCTBYIOLIUX MO3UTUBHOMY BOCIPUITHIO O0YyYaIOIIMMUCS TpeOOBAaHUHN U MPOCKHO
yUdTeNsl, TMPUBICUCHUIO WX BHUMaHUSA K 0OCYyXJaeMoil Ha ypoke HH(pOopMaiuw,
aKTUBU3AIIMH UX MMO3HABATEIHHON ACSITENbHOCTH;

v' noOyxaeHue OOydarommxcs COOJI0IaTh Ha YPOKE OOIICTIPHHATHIC HOPMBI
MOBE/ICHHUS, TIPaBUiia OOIICHUS CO CTAPIIMMU M CBEPCTHUKAMH, MPUHIUIIBI y4eOHOU
JUCIUIUTMHBI 1 CAMOOPTraHU3allNY;

v\ IpuBIICYCHHE BHUMAHUS 00YYAIOIINXCS K ICHHOCTHOMY aCIeKTy H3ydaeMbIX Ha
ypOKax SIBJICHHM, opraHu3anus MX paboThl C MOJydyaeMOW Ha YpPOKE COIHUAIBHO
3HAYMMOM uHpOpMaIuei;

v\ BKJIIOYEHHE B YPOK HIPOBBIX IMPOIEAYpP C LENbIO HOMIEPKAHUA MOTHBAIMN
oOy4Jaronmxcsi K MOJIy4eHUIO 3HaHUM, HaJaXKUBAHUIO TMMO3UTHUBHBIX MEXIMYHOCTHBIX
OTHOLIEHUH B KJIAcCe;

v\ NpPUMCHEHHE HA YPOKE HMHTEPAKTHBHBIX (OPM pabOTBl C OOYYArOIIMMHUCS:
UHTEJUICKTYaJbHbIX ~ UTP, CTUMYJUPYIOIIMX  TO3HABATEIbHYI0  MOTHBAIUIO
o0yyJarommxcs;

v UHAIMMPOBAHWE W  MOJIEPXKKA  HCCIENOBATEIbCKOW  JICATEIBHOCTH
oOyyJarommxcs;

v JeMOHCTpanust O0ydJalomuMCcs TPUMEPOB OTBETCTBEHHOTO, TPa)XTaHCKOTO
MOBEJICHUS, TPOSBJICHUS YEIIOBEKOJIOOMS U J0OpPOCEP/IEUHOCTH Yepe3 Moadop
COOTBETCTBYIOIINX 3a/1a4 JJIsl PEIICHUSI.



HJIAHUPYEMBIE PE3YJIbTATHI OCBOEHUA YYEFHOI'O KYPCA
JINYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE Pe3yJbTAaThl OCBOCHHUS MPOTrpaMMbl yueOHOT0 Kypca «Anredpay
XapaKTEepU3yrOTCA:

1) naTpuoTHyYecKoe BOCIUTAHME:

MPOSIBICHUEM HHTEpPEca K MPOIUIOMY U HACTOAIIEMY POCCUICKON MaTEMAaTHKH,
LIEHHOCTHBIM OTHOILLIEHUEM K JIOCTHXKEHUSIM POCCUUCKUX MATEMATUKOB U POCCUMCKOU
MaTeMaTUYECKOW IIKOJIbI, K UCIOJIb30BAHUIO ITUX JOCTHKEHUH B APYrMX HayKax W
IPUKJIAJAHBIX cdepax;

2) rpaskaaHCKoe U 1YXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

TOTOBHOCTBIO K BBIMIOJHEHUIO OOS3aHHOCTEH TpaKJaHWHA W pean3aIifl €ro
MpaB, NPEICTABICHUEM O MATEMAaTUUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3IMUHBIX
CTPYKTYp, SIBICHUW, MPOIEAYp TPaKIAHCKOrO OOIIecTBa (HampuMmep, BBIOOPHI,
OMPOCHI), TOTOBHOCTHIO K OOCYXIACHUIO JSTHYECKUX MpPOOJEM, CBA3AHHBIX C
MPaKTUYECKUM MPUMEHEHUEM JOCTHKEHUI HayKH, OCO3HAHUEM BaXKHOCTU MOPAJIbHO-
ATUYECKUX MPUHITUIIOB B JIESITEIBHOCTH YUEHOTO;

3) TpyAoBOE BOCIIMTAHHUE:

YCTAaHOBKOM Ha AakKTUBHOE Yy4YaCTHE B PEIICHUM MPAKTUYECKUX 3a/ad
MaTeMaTU4YECKOW HAIpPaBICHHOCTH, OCO3HAHUEM BAXKHOCTHU MATEMaTUYECKOTO
o0pa3oBaHMsI Ha MPOTSKEHUU BCEH MKU3HM I YCHEIHOM NpodecCuOHANbHON
NEATeIbBHOCTY W Pa3BUTHEM HEOOXOAUMBIX YMEHHUM, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHUEM HHAMBUAYATHLHON TPAGKTOPUHU OOpa30BaHUS M >KU3HEHHBIX TUIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTH4YecKoe BOCTIUTAHUE:

CIIOCOOHOCTBIO K  DMOIMOHAJBHOMY W  ACTETHMUYECKOMY  BOCIIPHUSATHUIO
MaTeMaTUYeCKUX OOBEKTOB, 3ajlau, pEIICHUM, pacCyXJCHUH, YMEHUIO BUJIEThH
MaTeMaTH4eCKHe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 MO3HAHUS:

OpUEHTalMed B JICATEIBHOCTH Ha COBPEMEHHYK) CHUCTEMY Hay4HBIX
MPEJCTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS UYEJIOBEKA, MPUPOJLI U
oO1iecTBa, TMOHMMAHWEM MAaTEMaTUYECKOM HaykKu Kak cdepbl YelOBEUYeCKOM
NEATEIIbHOCTH, 3TanoB €€ Pa3BUTUS M 3HAYMMOCTH [IJIsi PAa3BUTHS LIMBUIIU3AINH,
OBJIQJICHUEM S3bIKOM MAaTEMaTUKHM M MAaTEMAaTH4YECKOW KYJIbTypOWl KakK CpelICTBOM
MO3HAHUS MHpa, OBJAJACHUEM MPOCTCUIIMMH HaBBIKAMU HCCJEAOBATEIHLCKOM
NeATEIIbHOCTH;

6) ¢usuveckoe BocnuTanue, GopMHPOBAHHME KYJILTYPbl 3A0POBbS M
IMOIMOHAJIBLHOIO 0JIaronoJIyuns:

FOTOBHOCTBIO TPUMEHSITh MAaTEMATHUYECKUE 3HAHUS B HMHTEpPECax CBOETO
3I0POBbS,  BEACHUS  3J0POBOrOo  00pa3a  Ku3HU  (370pOBOE  MHTaHUE,
cOaJIaHCUPOBAHHBIN PEXKUM 3aHITHH U OT/AbIXA, pETYyJIApHas Gu3nuecKasi aKTUBHOCTD ),




c(hOpPMHUPOBAHHOCTHIO HaBBIKA pe(IeKCHH, MPU3HAHNEM CBOETO MpaBa Ha OIIUOKY H
TAKOIo K€ IIpaBa JAPYroro 4YeJIOBeKa;

7) 3K0JIOrHYeCcKOoe BOCIIMTAHUE:

OpHEHTallMell Ha MPUMEHEHHE MaTeMaTHYeCKUX 3HAHUU U1 PelleHus 3ajad B
00JIaCTU COXPAHHOCTH OKPYXKAIOIIEH Cpeibl, IJIAHUPOBAHUS MTOCTYIKOB U OIEHKU HX
BO3MOJKHBIX TOCJIEICTBUNA JUIsI OKPYXKalOIIEH Cpeabl, OCO3HAHHEM TIJ00aIbHOrO
XapakTepa 3KOJOTHYECKHUX MPoOJIeM U IMyTeil X pelieHus;

8) aganTanmusi K M3MEHSIIOIMMCS YCJIOBUSIM COLMAJIBHOH W NPHUPOIHON
cpeabl:

TFOTOBHOCTBIO K JICMCTBUSIM B YCJIOBHSX HEONPEAENEHHOCTH, IOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHUYECKYIO JESATEIbHOCTh, B TOM UHCIE
YMEHHE YUUTHCS y IPYTHX J0JeH, MpuoOpeTaTh B COBMECTHOM JESITENTbHOCTA HOBBIC
3HAHUS, HABBIKM U KOMIIETEHIIMU U3 ONBITA IPYTHUX;

HEOOXOIUMOCThIO B  (DOPMUPOBAHMM HOBBIX 3HaHUH, B TOM YHCIE
dbopMyIupOBaTh iU, MOHITHS, TUIIOTE3bl 00 O0OBEKTAX U SIBICHUAX, B TOM YHCIIC
paHee  HEU3BECTHBIX, OCO3HaBaThb JACPUIUTHI  COOCTBEHHBIX 3HAHMU H
KOMIIETEHTHOCTEH, IIIAaHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIUIO, BOCIIPUHUMATh CTPECCOBYIO
CUTYallMI0 KaK BBI30B, TPEOYIOUIUH KOHTPMEP, KOPPEKTUPOBATH MPUHUMAEMBIC
pelieHrss W JAeWcTBUs, (OPMYITUPOBATH M OILICHWBATh PUCKH M TOCIEACTBUS,
bopMUPOBATH OIBIT.

METANPEAMETHBIE PE3YJIBTATDBI
Ilo3naBaTesibHbIE YHUBEPCAIbHBIE YUeOHbIE 1eiicTBUSA
ba3oBble jJornyeckue 1eicTBUA:

e BBIABISITH M XapaKTEPU30BaTh CYIIICCTBEHHBIC MPU3HAKA MaTEMaTHYCCKHX
00BEKTOB, TIOHATHHA, OTHOIICHUN MEXIy TMOHIATHAMH, (HOPMYyITHUpPOBaAThH
ompeneieHus]  TMOHSATUW,  yCTAaHABIWBAaTh  CYHIECTBEHHBIM  TMPHU3HAK
KJaccu(uKaIuy, OCHOBaHUS i OOOOIIEHUS U CPAaBHEHHS, KPUTEPUHU
MIPOBOJIMMOTI0 aHAJIN3A;

e BOCHPHUHHMMATH, (QOPMYIUPOBATH M  MPEOOPa3OBBIBATH  CYKACHHS:
yTBEpAUTENbHbIE W OTpHUIATENIbHbIC, CIWHUYHBIC, YacTHbIE U 0OIIue,
YCIIOBHBIE;

e BBIBJISITH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTHUBOPEUHS
B ¢aKkTax, JTaHHBIX, HAONIOJCHHUAX W YTBEPXKICHHSIX, NpEIaraTb KpUTCPUU
IS BBISIBJICHUSI 3aKOHOMEPHOCTEW U IPOTUBOPEUYMH;

e Jle7IaTh BBIBOABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTHKU, JSAYKTHBHBIX U
WHIYKTUBHBIX YMO3AKITIOUCHUH, YMO3AKITIOUSHHH 110 aHAJIOTHH;

e paszbupaTh NT0Ka3aTEIbCTBA MATEMATHUYECKUX YTBEPXKICHUHW (MIPSMBbIE U OT
NPOTUBHOTO), TPOBOAWTH CAMOCTOATEIHHO HECJIOXHBIE JOKa3aTeIbCTBA



MaTeMaTH4eCKUX (DAaKTOB, BBICTPAWBATh aAPTyYMEHTAIMIO, MPUBOIUTDH
PUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKIACHUS;
BBIOMpaTh CMoco0 perieHuss ydeOHOW 3amaun (CpaBHHUBATh HECKOJIBKO
BapUAHTOB pEIICHUS, BbIOMpPATh HamOoJee NOAXOIAMMA € YYETOM
CaMOCTOSITENIHO BBIJIEJIEHHBIX KPUTEPUEB).

ba3oBble nucciienoBarTe/bCKHeE AeiiCTBUS:

HCIIOJIB30BaTh BOIPOCHI KAK HCCIEN0BATEIbCKUI HHCTPYMEHT MO3HAHUA,
(opMynupoBaTh BONPOCHL, (DUKCHPYIOIIME MPOTUBOPEUUE, MpoOIeEMy,
CaMOCTOSITEJIbHO YCTaHABIMBATh HICKOMOE U IaHHOE, (POPMUPOBATH TUIIOTESY,
apryMEHTHPOBATH CBOIO MO3UINIO, MHEHHUE;

MIPOBOJIUTh IO CaMOCTOSITEIBHO COCTAaBJIEHHOMY IUIAHY HECIIOKHBIN
HKCIIEPUMEHT, HEOOJIBIIOE MCCIEAOBAHNE 110 YCTAaHOBIIEHUIO OCOOEHHOCTEN
MaTeMaTHYECKOT0 00bEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXKIY CO00i;
CaMOCTOSITENIbHO (HOPMYIHpPOBaTh OOOOIIEHUS U BBIBOJBI IO pe3yibTaTaMm
IIPOBEAEHHOIO HAOJIIOJIEHUS, MCCIENOBAaHUS, OLEHUBATh JOCTOBEPHOCTH
MOJIyYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 0000IICHUIA;

MIPOTHO3UPOBATh BO3MOJKHOE pa3BUTUE IMpOIECCa, a TAaKXKE BBIIBUTATh
IPEAIIOIOKEHHUS O €70 Pa3BUTUU B HOBBIX YCIIOBHUSX.

Pabora c nndopmanueii:

BBISIBJISITh HENOCTATOYHOCTh M HM30BITOUHOCTh HMH(OpPMAINH, JaHHBIX,
HEOOXOUMBIX JIJISl pEUICHUS 3a/1a4H;

BBIOWpATh, AHAIU3UPOBATH, CHUCTEMATHU3UPOBATH W WHTEPIPETUPOBATH
UHGOPMAITUIO PA3TUYHBIX BUIOB U (OPM MPEICTABICHHUS,

BbIOMpaTh (GopMy mpeiacTaBieHus WHGOpPMAIMM U WLIIOCTPUPOBATh
pemiaemMble 3aJaud  CXEMaMH, JAMarpaMMaMy, WHOM Trpapukod u HX
KOMOMHAIIUSIMU;

OIICHUBATh HAAEKHOCTh HMHPOPMAIMK TIO0 KPUTEPUSIM, MPEII0KEHHBIM
yUUTENIEM WIH CPOPMYIUPOBAHHBIM CAMOCTOSATEIBHO.

KoMMyHuKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE JeHCTBUSA:

BOCIIPUHUMATh U (DOPMYITHUPOBATH CYXKIEHHUS B COOTBETCTBHH C YCIOBUSIMU U
IEISIMU OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PCHHS B
YCTHBIX U MUCHhbMEHHBIX TEKCTaX, aBaTh MOSICHEHHUS 10 X0y PEIIeHUs 3aa49H,
KOMMEHTHPOBATH MOJIYYCHHBIN PE3YNIbTAT;

B X0Jie¢ OOCYXJCHHS 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMOW TEMHI,
poOJIeMBI, pelraeMol 3aJa4yu, BhICKA3bIBaTh WJICH, HAIICIICHHBIE Ha TOWCK
pEIIeHUS, COTIOCTABIIATh CBOM CYXKJEHUS C CYKICHUSIMHU IPYTUX YYACTHUKOB
auanora, OOHApY)XMBAaTh Pa3IMUMe M CXOJICTBO TO3WIMN, B KOPPEKTHOMN
dbopme GopmynupoBaTh pa3HOTIACHUS, CBOM BO3PAKCHHS;
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MIPEACTABISTh PE3yAbTAThl PEIICHUS 3a/1auH, IKCIIEPUMEHTA, UCCIICIOBAHNS,
MPOEKTA, CAMOCTOSITEIHHO BHIOMPATHh (DOPMAT BRICTYIUJICHUS C YUETOM 3a/1a4
MIPE3CHTAINNA U OCOOEHHOCTEH ayIUTOPHUH;

NOHUMAaTh U MCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U WHIAMBUIYaTbHON
paboThI IPU PEIICHUH YYEOHBIX MaTEMAaTUYECKUX 3a]1aY;

MPUHUMATh 1€ COBMECTHOW IEeATEIBHOCTH, IUIAHUPOBATh OPTaHU3AIHMIO
COBMECTHOM paboThl, pacnpeaeysiTh BUIbI pabdOT, JOrOBapHBATHCS,
o0CyX/IaTh MPOIECC U Pe3yJibTaT padoThl, 0000IIaTh MHEHHS] HECKOIBKUX
JIIOJICH;

y4acTBOBATh B TPYIIOBHIX hopMax paboThl (00CYXaeHUS, 0OMEH MHCHHSIMU,
MO3TOBBIE INTYpMBI M JIPyTW€), BBIMOJIHATH CBOIO YacTh palbOThl U
KOOPJIMHUPOBATH CBOM JICUCTBUS C IPYTHUMH YiICHAMHU KOMaHbI, OIICHUBAThH
KauyeCcTBO CBOETO BKJIaJa B  OOHNIMH  MOPOAYKT IO  KPUTEPHSM,
c(hOpMyITUPOBAHHBIM YYACTHHUKAMHU B3aUMOICHCTBUSI.

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE 1eiicTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO COCTaBJISITh IUJIAH, AJITOPUTM pElIeHUs 3anadu (Wiau €ero
4acTh), BBIOMpaATh CHOCOO pelieHHus ¢ y4ETOM HMMEIOIIMXCS PecypcoB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBaTh M  KOPPEKTUPOBATh
BApUAHTHI pEIIEHUM C YYETOM HOBOW MH(OpMaIUu.

CﬁMOKOHTpOJIL, AMOIUOHAJIBLHBbIN UHTEJIEKT:

BJAJIeTh CrOcO0amMH CaMOIPOBEPKH, CAMOKOHTPOJIS MpoLecca U pe3yibTara
pelLIeHNs MaTEMaTUIECKOM 3a1auu;

IPEABUIETh TPYIAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIPU PELICHUU 3a7a4H,
BHOCUTb KOPPEKTUBBI B JIEITEILHOCTh HAa OCHOBE HOBBIX OOCTOSTEIBLCTB,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJbTaTa AEATEIBHOCTH IOCTABICHHOMN LENU U
YCIIOBUSIM, OOBSICHATh NPUYMUHBI JTOCTHIKEHUS WM HEJOCTHKEHMS LIEJH,
HaxXOJIUTh OMIMOKY, AaBaTh OLIEHKY IPHOOPETEHHOMY OTIBITY.

NPEAMETHBIE PE3YJIbTATHI

K xonimy oOyuenus B 7 kJjacce OOydYarOlmUNUCS TMOJYYHUT CIETYIOLINE
MPEIMETHBIE PE3YJIbTATHI:
Yucaa 1 BbIYUCIEHUSA
BeimonHaTh, coueras yCTHbIE W THUCbMEHHBIE TPUEMBI, apuUPMETHUECKUE
JNEUCTBUS C PAllMOHAIBHBIMU YHCIIAMU.
HaxoguTh 3HAYCHHWS YHCIOBBIX BBIPAKCHUH, NPHMEHATh pPa3sHOOOpa3HbBIC
CrocOoOBl M TPUEMBI BBIYUCICHUS 3HAYCHHMH APOOHBIX BBIPAKCHUM, COACpIKAIINX
OOBIKHOBEHHBIC U JECCATHYHBIC TPOOH.
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[lepexonutes OT OgHONM (QOPMBI 3amMHMCH 4YUCEN K APYyroi (mpeoOpa3oBbIBATH
JECSITUUHYIO IPOOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B IECATUYHYIO, B YACTHOCTH B
OCCKOHEYHYIO IECATUYHYIO APOOB).

CpaBHMBATh M YIIOPSIIOYMBATH PALIMOHAIIBHBIE YHCIIA.

OxpyTrasaTh yncna.

BpINONMHATE NPUKKUIKY U OLEHKY pe3yJibTaTa BBIYMCICHUM, OLICHKY 3HA4€HUU
YUCJIOBBIX BBIPAXCHUU. BBITONHATH NEUCTBHUS CO CTENEHSMH C HATypAJIbHBIMU
IIOKA3aTeJIIMH.

[IpuMeHATh NMPU3HAKU IEITUMOCTH, Pa3jI0KEHHE HAa MHOXKMTENIN HaTypajbHBIX
YHUCEl.

Pemars 1NpakTUKO-OpHMEHTUPOBAHHBIE 3aJa4M, CBSI3aHHBIE C OTHOIICHUEM
BEJIMYMH, MPONOPLUMOHAIBHOCTBIO BEJIMYMH, IPOLUEHTAMH, HHTEPIPETUPOBATH
pe3yabTaThl peuieHus 3aad ¢ Y4E€TOM OIPAaHUYECHUM, CBSI3aHHBIX CO CBOMCTBaMU
paccMaTpuBaeMbIX OOBEKTOB.

AJire0panvecKue BbIPaKeHUs!

Hcnonb3oBath anreOpandeckyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSTH €€ B
MIpOLIECCE OCBOEHUS yUeOHOr0 MaTepHala.

Haxomute 3HaueHHss OyKBEHHBIX BBIPAKEHUN NPU 3aJaHHBIX 3HAUYEHUSX
IIEPEMEHHBIX.

BoInonHATh npeodpa3oBaHus LEJIOr0 BBIPAKEHHUS B MHOTOWIEH MPUBEICHUEM
MOJ00HBIX ClaraeMbIX, pACKPBITHEM CKOOOK.

BpINONHATE yMHOXKEHHME OJHOWIEHA HAa MHOIOYIEH M MHOIOWIEHa Ha
MHOTOUJIEH, IPUMEHSTH (POPMYIIbI KBaJipaTa CyMMbI U KBaJlpaTa pa3HOCTH.

OcCy1ecTBIATh  Pa3JIOKEHUE MHOTOWIEHOB HA MHOXHUTEIH C IOMOIIBIO
BBIHECEHHUS 33 CKOOKHM OOIIEro MHOXHTEIS, TPYNIHUPOBKH CIIAra€MbIX, PUMEHEHUS
bopMyJT COKpAIIEHHOTO YMHOXKEHUS.

[TpumensTh MpeoOpa3oBaHKs MHOTOUJICHOB JJI PELIEHUS Pa3IUYHbIX 3a]a4 U3
MaTE€MaTUKH, CMEXKHBIX ITPEAMETOB, U3 PEAIbHOU IPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTENEHENM C HATypPAJIBHBIMM IIOKA3aTEIsIMU  JUIS
peoOpa3oBaHUsl BEIPAKCHUH.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHeENHbIE ypaBHEHMS C OJHOM NEPEMEHHOM, NPUMEHSS IpPABUIIA
IIepexo/1a OT UCXOJHOTO YPAaBHEHUS K PaBHOCUIBLHOMY eMy. IIpoBepsATs, siBiseTcs nu
YHUCJIO KOPHEM YPaBHEHHS.

[IpumeHsaTh rpaduueckue METObl MPU PEIICHUU JMHEWHBIX YpPaBHEHUU U MX
CUCTEM.

[lonGupath mnpuMepbl Map YHUCEN, SBISIONIMXCA PEHICHUEM JIMHEHHOTro
YPaBHEHMUS C ABYMS IIEPEMEHHBIMHU.

CtpouTh B KOOPAMHATHON IMJIOCKOCTH TpadUK JUHEHHOTO YpaBHEHMS C ABYMS
[EPEMEHHBIMMU, M10JIb3YSCh TpaUKOM, IPUBOAUTH IPUMEPHI PEIICHUS YPABHEHUS.
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Pemate cuctembl ABYX JIMHEWHBIX YPABHEHUH C JBYMS MEPEMEHHBIMU, B TOM
qrciie rpaduIecKu.

CocCTaBIIsATh U peIIATh JIMHEMHOE YPABHEHHUE WIH CUCTEMY JIMHEHHBIX YpaBHEHUI
[0 YCIIOBHIO 3a/auyd, WHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJa4d
[OJIyYCHHBIN PE3YJIbTAT.

DOyHKIUU

N3o0paxkath HA KOOPJMHATHOW MPSIMOM TOYKH, COOTBETCTBYIOIIHUE 3aJaHHBIM
KOOpJMHATaM, JIy4H, OTPE3KH, UHTEPBAJIbI, 3alIUCHIBATh YHCJIOBBIE ITPOMEKYTKH Ha
areOpanvdeckoM s3bIKeE.

OTrMeyaTp B KOOPAMHATHOM IIJIOCKOCTH TOYKHM IO 3aJaHHBIM KOOPAHMHATaM,
CTPOUTH rpauKu JIUHEHHBIX GYHKIMH. CTpouTh rpaduk GyHKIHH Yy = [X|.

OnuceiBaTh C MOMOIIBIO (YHKUUMHA M3BECTHBIE 3aBHCHUMOCTH  MEXAY
BEJIMYMHAMU: CKOpPOCTb, BpEMs, pPACCTOSHHE, I€HA, KOJMUYECTBO, CTOUMOCTb,
IPOU3BOAUTENBLHOCTbD, BpEMS, 00bEM PabOTHI.

Haxonuthb 3HaueHHne PyHKIMU 1O 3HAYECHHIO €€ apryMeHTa.

[lonumate rpadpuyeckuid crnocod NpPEACTaBICHHUS M aHajdu3a HHPOpPMALINH,
M3BJIEKATh U UHTEPIPETHPOBATHh MH(POPMALIMIO U3 TPa(UKOB pealbHbIX MPOLECCOB U
3aBUCUMOCTEN.

K xonmy oOyuenus B 8 kiacce oOyyarouiuiicss MOJYyYUT CIEAYIOLIUE
IIPEAMETHBIE PE3YIIBTATHI:

Yuciia v BIYMCICHUSA

Hcronbs30BaTh Ha4aJbHbIE IPEICTABICHUS O MHOKECTBE I€UCTBUTEIIBHBIX YUCEIT
JUI CpAaBHEHUS, OKPYIJIEHUS M BBIUYMCIICHUN, M300pakaTh JAEHCTBUTEIbHBIE YHUCIIA
TOYKaMHU Ha KOOPAWHATHOU NIPSMOU.

[IpuMeHATh MOHATHE apUPMETUYECKOTO KBAJPATHOTO KOPHS, HAXOIUTh
KBaJpaTHbIE KOPHH, HCIOJB3Yysl MpPU HEOOXOAMMOCTU KAJbKYJSTOP, BBINOJHATH
npeoOpazoBaHus BRIPAXKEHUM, COEPKAIMX KBaJpaTHbIe KOPHU, UCIOJIb3Ys CBOMCTBA
KOpPHEM.

Hcnonb3oBaTh 3anmucu OOJIBIIMX M MAJIBIX YKCEN C MOMOIIBIO JI€CSITHYHBIX
npoOeii u creneHelt yucna 10.

AJire0panvecKue BbIPaKeHUs

[IpuMeHATh MOHATHE CTENEHW C LEeJIbIM  IO0Ka3aTejeM, BBINOJHATH
peoOpa30BaHus BEIPAKEHUH, COAEPKAIMX CTEIIEHH C LIETIbIM MTOKA3aTeIeM.

BbINONHATE TOXIECTBEHHbIE MPeoOpa3oBaHus palMOHANIbHBIX BBIPAKEHUN Ha
OCHOBE MPaBWJI ACHUCTBUIN HaJ MHOTOUYJIEHAMU U alredpandyecKuMu ApoosimMu.

PacknanpiBaTh KBapaTHBIM TPEXWICH HA MHOKUTEIIH.

[IpumensTh peoOpa30BaHUs BBIPAKEHUI IS pEHICeHHs pa3iMuYHBbIX 3a7ad U3
MaTE€MaTHUKH, CMEXXHBIX IPEIMETOB, U3 PEAIBHON ITPAKTUKH.
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YpaBHeHHs U HEPABEHCTBA

Pemiats nuHeiHbIE, KBaJpaTHbIE YPAaBHEHUS W palMOHAIbHBIE YpPaBHEHUS,
CBOJISILIMECS K HUM, CUCTEMBI IByX YPaBHEHH C IBYMS IEPEMEHHBIMH.

[IpoBOAUTH MPOCTENIINE UCCIEAOBAHNS YPABHEHUI U CUCTEM YPABHEHUI, B TOM
Yyluclie C MPUMEHEHHEM TpaduyuecKux MpeAcTaBiIeHUi (yCTaHaBIMBATh, UMEET JIH
YpaBHEHHUE WM CUCTEMA YPaBHEHUH PEIICHUSI, €CITU UMEET, TO CKOJIBKO, U MPOYEE).

[lepexonuth OT c1O0BeCHOM (OPMYTUPOBKH 3a1a4H K €€ anreOpandecKoil MoIesH
C IOMOIIBIO COCTABJICHUSI YPABHEHUS UJIU CUCTEMbI YPAaBHEHUM, HHTEPIIPETUPOBATH B
COOTBETCTBHM C KOHTEKCTOM 33/1a4U MOJYYECHHBIA pE3yJIbTar.

[IprMeHSATh CBOMCTBA YMCIIOBBIX HEPABEHCTB [IJIsI CPABHEHUs, OLICHKU, PEIIATh
JTUHEHHBIC HEPABEHCTBA C OJHOW MEPEMEHHON M MX CHCTEMBI, 1aBaTh TPadUUECKYIO
WUTIOCTPALMI0 MHOKECTBA PEIIEHNI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKUUHA

[loHumMaTe ¥ HCHOJB30BaTh (PYHKIIMOHAJIbHBIE TOHSTHS WU SI3bIK (TEPMUHBI,
CUMBOJINYECKUE OOO3HAUYCHUS), OMNpPEACaTh 3HAUYCHHE (PYHKIUU TO 3HAYEHUIO
apryMeHTa, ONpeAesaTh CBOMCTBA PYHKIMU O €€ rpauKy.

Ctpouts rpaduku 3JIeMEeHTapHBIX (GYHKIIUA BUA:

y=kix,y=x2,y=x3,y=[x|,y= X, OIIHCBIBATH CBOJCTBA YHCIOBON ()YHKIIHH
o e€ rpaduxy.

K konmy oOyuenus B 9 kiacce oOydaromuidcsl TMOJYYHUT CIETYIOLINE
MPEIMETHBIE PE3YJIbTATHI:

Yucaa v BBIYMCICHUSA

CpaBHUBATH U YNOPSAIOYNBATH PALIMOHAJIBHBIE U HPPALMOHATIBHBIE YHCIIA.

BrinonsasaTe apudmMeTnueckre ACHUCTBUS ¢ PAIlMOHATBHBIMU YUCIAMU, COYeTas
YCTHbIE M THUCHBMEHHBIC MPUEMBI, BBITIOJHATH BBIYUCICHUS C UPPALUOHATBHBIMU
YUCIIAMM.

Haxonute 3HaYeHUs CTENEHEN C LEJIBIMU MOKA3aTEeISIMA U KOPHEW, BBIUUCIISATH
3HAYEHUS] YUCTIOBBIX BBIPAKECHMUIA.

OKpyrJisiTh  ICUCTBUTENIbHBIE YHUCJA, BBINOJHATh MPUKUIKY pE3yJbTara
BBIYHCIICHUH, OLICHKY YMCJIOBBIX BBIPAKECHUMU.

YpaBHeHUS U HEPABEHCTBA

Pemiats nuHEiHbIE U KBaIpaTHbIC YPABHEHHUSI, YPABHEHUS, CBOSIIUECS K HUM,
MpoCTeHIe ApOOHO-pAIMOHAIBHBIC YPABHCHMUS.

Pemats cucteMbl IBYX JIMHEMHBIX YPABHEHUH C ABYMS IEPEMEHHBIMU U CHCTEMBI
JIBYX YpaBHEHUM, B KOTOPHIX OJTHO YpPaBHEHUE HE SIBJISETCS JTMHCHHBIM.

PemaTh TeKCTOBBIE 33/1a4 aNreOpandecKuM CliocoOOM C MTOMOUIBIO COCTABIICHUS
YpPaBHEHUS UM CUCTEMBI IBYX YPABHEHUH C JBYMS IMEPEMEHHBIMU.

IIpoBOAUTE IPOCTENIINE UCCIEA0BAHNS YPABHEHUN U CUCTEM YPABHEHUN, B TOM
qyucjae ¢ NMpUMEHEeHHWeM Tpaduyeckux MpeacTaBieHui (ycTaHABIMBaTh, UMEET JIU
ypaBHEHUE WM CUCTEMA YPABHEHUH PEILICHHUs, €CJIU UMEET, TO CKOJIBKO, U MpoUee).
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Pemarp nuHeWHble HEpaBEeHCTBa, KBaJIpaTHbIE HEPaBEHCTBAa, H300paxaTh
pELIEHNE HEPAaBEHCTB HAa YHCIOBOM NPSIMOM, 3allMCBIBATh PELICHHE C IOMOIIBIO
CHUMBOJIOB.

Pemats cucTteMbl TMHEWHBIX HEPABEHCTB, CUCTEMbBI HEPABEHCTB, BKIIIOYAIOLINE
KBaJIpaTHOE HEPABEHCTBO, M300paxaTh PEIICHNE CHCTEMbl HEPABEHCTB HA YHCIOBOU
IPSIMOM, 3aIIMCBIBATh PELIEHUE C IIOMOLIBIO CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA NPU PELICHNUH PA3JIMYHBIX 33]1a4.

DOyHKIUU

Pacro3naBate (QyHKUIMM W3y4eHHBIX BUAOB. IloKa3bpIBaThb CXEMaTHYECKH

pacIIoIoKEeHHE Ha KOOPAMHATHOM IJIOCKOCTH TpapuKOB (YHKIMI BUAa: y = kx, y = kx
+b y=kix,y=ax2 +bx +c, y=x3 y=1x y=|x|, B 3aBHCHMOCTH OT 3HAYCHNiI
KO3(PHUIIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKIIMIA.

Ctpouth W H300paxaTb CXEMaTHYECKH TpaUKyd KBaIpaTHUYHBIX (YHKLHMH,
OTMCHIBATh CBOMCTBA KBAIPATUUHBIX (PYHKIIUMA 1O UX Tpadukam.

Pacnio3naBaTh kBajpaTuyHyr (GyHKIHIO 1O (GoOpMyIe, MPUBOIUTH MPUMEPHI
KBaIpAaTUYHBIX (YHKIMNA U3 peaTbHOM KU3HU, GUBUKHU, TEOMETPHH.

YucsioBbIE MOC/IEI0BATEILHOCTH U MIPOrPeccun

Pacnio3HnaBaTh apuMETHUECKYI0 U TEOMETPUUECKYIO MTPOTPECCUU TIPU PA3HBIX
crioco0ax 3a7aHusl.

BbIMONMHAT,  BBIYMCIEHHS €  UCMOJb30BaHWeM  GOpMyl N-TO  4ieHa
apu(pMETUIECKON U TEOMETPUIECKON MPOTPECCUid, CyMMBI NEPBHIX N YJICHOB.

N3o0paxkath WieHBl MOCIEIOBATEIBHOCTH TOYKAMU Ha KOOPJAWHATHOMU
MJIOCKOCTH.

Pemiats 3aauu, CBSI3aHHBIE C YUCIOBBIMU MOCIIEA0BATEILHOCTSIMHU, B TOM YHCIIC
3alaydl U3 pEeAIbHOW JKM3HU (C HCIOJIB30BAHUEM KaJIbKYyJIATOPa, LHUQPPOBBIX
TEXHOJIOTHH).

Hcnonb3yemble OLIEHOYHBIE MaTepuaibl [Js MPOMEKYTOUYHOM aTTECTalllH
pa3menaroTcs Ha caite mKkoJibl. ColiepaHue KOHTPOJIbHBIX H3MEPUTEIIbHBIX 3aJaHUN
ompenensieTcss cojiepxkanueM (eaepaibHOM paboueil MporpaMMbl IO MaTEMAaTUKE U
pa3pabaTbiBacTCs HA OCHOBE YHUBEPCAJIBLHOIO KOAU(DUKATOpPaA pacrpeieiEHHbIX MO
KjlaccaM  TPOBEpsSeMbIX TpeOOBaHWUNA K  pe3yjbTaraM OCBOCHUS OCHOBHOM
o0pa3oBaTeIbHOM IPOTpaMMbl OCHOBHOIO 0OIIEero oOpa3oBaHUS M DJIEMCHTOB
comepxkaHusi mo anreOpe. [l OIEHKH MOCTHMXKEHUS TUIAHUPYEMBIX DPE3yJIbTaTOB
WCIIOJIB3YIOTCS KOHTPOJbHBIE Pa0OTHI, COCTABICHHBIE W3 3aJaHUN W3 CIICIYIOITUX
MOCOOUH:

v' Maremaruka. YHUBEpCAIbHBIM MHOTOYPOBHEBBIN COOPHMK 3a1ad. 7-9 KIIacchl.

VYueb6. mocobue st obmeodOpa3zoBar. opranuzanuid. B 34. 4.1. Anredpa/ C.A.

[lectakos, U.B. fmenko. — M.: Ilpocsemenue, pdf;
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v Anrebpa: JMAaKTHYECKWE Marepuaibl: 7 Kiacc: IMOCOOMe Ul yYalluxcs
obmeobOpasoBarenbHbix opranusammit/ A.I'. Mep3mnsak, B. b. Tlononckuii, E.M.
Pabunosuy, M.C. fAxup., pdf.

v  OtkpeiThlii  Gank 3amanmii  OI'D mo wMmarematmke caiita OUIIU:
https://oge.fipi.ru/bank/index.php?proj=DEOE276E497AB3784C3FC4CC2024
8DCO0
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HPOBEPAEMbBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA

OCHOBHOM OBPA3OBATEJIbHOM TPOT'PAMMBI

7 KIIACC

Kon
NMpoBepPsieMOro
pe3yJbTara

1

IIpoBepsiemble npeaMeTHBIE Pe3yJbTAThI 0CBOEHHUS] OCHOBHOM
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa30BaHUs

Yucia U BEIUMCIEHUA

1.1

1.2

1.3

BBIHOHHSITB, COUCTas YCTHBIC U IMCbMCHHBLIC HpI/IéMBI, apHQ)MeTqucm/Ie
HeﬁCTBHH C palluOHAJIbHBIMU YU CJIaMH

Haxonuts 3HAYCHUS YHCIOBBIX BBIPAXCHUI, IIPUMEHSTD
pa3sHooOpa3Hble CHOCOOBI M MPUEMBI BBIUYUCICHHS 3HAUEHUH APOOHBIX
BBIpa)KEHUH, cofiepkKalux OObIKHOBEHHbBIE U JIECATUYHbIE JpoOu

[Tepexogute OT oaHOM (GoOpMBI 3amMcH 4UCEN K  Jpyro
(mpeoOpa3oBbIBaTh  JECATUYHYIO  J1poOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYI0 B [JECATUYHYIO, B YaCTHOCTH, B OECKOHEUYHYIO
JIECATUYHYIO IPOOB)

1.4

CpaBHUBATH U YIIOPSAIOUYMBATH PAllMOHAIbHbBIE YHCIIA

1.5

1.6

1.7

OxpyrysTh uncna

BbINIONHATE OPUKUAKY M OLEHKY pE3yJIbTaTa BBIYMCICHHH, OLEHKY
3HAYEHUW YUCIIOBBIX BBIPAKEHUW. BBINOIHATE NEUCTBUS CO CTENIEHAMH
C HaTypaJbHbIMU IIOKA3aTEJIMU

IIpuMeHATh NPU3HAKU JIEIUMOCTH, pa3lIOKCHUE HAa MHOXHUTEIH
HaTypaJIbHBIX YHCET

1.8

2.1

2.2

Pemate  NpakTUKO-OPUEHTHPOBAHHBIE  3aJadyM,  CBS3aHHBIE  C
OTHOLLIEHUEM BEJIMYUH, IIPONOPLHMOHAIBHOCTBIO BEJIMYUH, IIPOLIEHTAMH,
MHTEPIPETUPOBATH PE3YJIbTATHI PELICHUS 3a4a4 C yUETOM OrPAHUYECHH,
CBSI3aHHBIX CO CBOICTBAMHU pacCMaTPUBAEMBIX OOBEKTOB

AnrebpanuecKue BbIPaXKEHUS
Hcnonp3oBaTth  anreOpandeckyl0 TEPMUHOJIOTHIO U CHUMBOJHKY,
PUMEHSTH €€ B IPOLIeCCe OCBOSHMsI yUeOHOT0 MaTepuaa

HaxonuTh 3HaueHns OyKBEHHBIX BBIPAKEHUN TIPU 3a/IaHHBIX 3HAYCHHSIX
MEPEMEHHBIX

2.3

2.4

2.5

2.6

BrImmomaaTs npeo6pa3013aH1/1;1 EJI0Iro BBIPpAXKCHUSA B MHOT'OYJICH
IMPUBCACHUCM HOI[O6HI>IX CJIara€MbIX, paCKpbITUEM CKOOOK

BBINONHATE YMHOKEHME OJHOWIEHA Ha MHOIOWIEH M MHOTOYIEHAa Ha
MHOTOYJIEH, NPUMEHSATh (QOpMyJbl KBajapaTa CyMMbl U KBajpara
pa3HOCTH

Ocy1ecTBISTh Pa3IokKEHNE MHOTOWIEHOB HA MHOXKHUTENIN C ITOMOIIBIO
BBIHECEHHUS 3a CKOOKHU OOIIEro MHOXKHUTEJSI, TPYIIHUPOBKHU ClIaraeMbIX,
npuMeHeHHs GOopMYI COKPALIEHHOTO YMHOKEHUS

[TpumMeHsTH MpeoOpa3oBaHUss MHOTOYJICHOB JJISl PEIIEHUS pa3IMyHBIX
3aJ1a4 U3 MaTeMaTUKU, CMEXKHBIX [TPEIMETOB, U3 pealbHON MPAKTUKU

2.7

Hcnonb30BaTh CBOMCTBA CTENIEHEH C HATYPATbHBIMU MTOKA3aTEISIMU IS
npeoOpa30BaHUsl BRIPAKEHUN

YpaBHEHHs 1 HEPABEHCTBA
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3.1

3.2

Pemiate uHElHBIE ypaBHEHUS C OJHOM TIEPEMEHHOW, MPUMEHSS
npaBujia nepexonga OT UCXOAHOTO YpaBHCHHA K PABHOCUJIIBHOMY CMY.
[TpoBepsTh, SIBISETCS JIM YUCIIO KOPHEM YpaBHEHUS

[TpumensTh rpaduueckre METOIbl IPU PELICHUH JTUHEHHBIX YpaBHEHUN
U UX CUCTEM

33

34

3.5

3.6

4.1

4.2

[TonOGupark mpUMEpHI Tap YHUCEll, SBISIONUXCS PEIICHUEM JTHHEHHOTO
YpaBHEHUS C ABYMS IEPEMEHHBIMU

Crpouth B KOOPAMHATHOM MJIOCKOCTU IpauK JIMHEHHOTO ypaBHEHUS C
JIBYMsl TEPEMEHHBIMH; TOJb3YACh TpapUKOM, MPUBOAUTH HPUMEPHI
pEILIeHUs] ypaBHEHUS

Pemate cucTeMsl IByX JTUHEHHBIX YPABHEHUH C JBYMS [IEPEMEHHBIMH, B
TOM 4Hcie rpadu4ecKu

CocTaBiATh U pelarh JIMHEHHOE YPaBHEHUE MJIM CUCTEMY JIMHEHHBIX
YPAaBHEHUH 110 YCJIOBMIO 33/1a4, UHTEPIPETUPOBATh B COOTBETCTBUHU C
KOHTEKCTOM 3a/1a4y MOJY4YECHHbIN pe3ybTaT

Koopaunats! u rpaduku. @yHkuun

N300pakaTb Ha KOOPAMHATHOM NpPSAMOM TOYKH, COOTBETCTBYIOIIME
3alaHHBIM KOOpAMHATaM, JIy4H, OTPE3KH, HWHTEpPBAJIbI, 3aIlMCHIBATH
YHCIIOBbIE IPOMEKYTKH Ha alre0pandeckoM s3bIKe

OrmedaTs B KOOPAMHATHOM IUIOCKOCTH TOYKH IO 3aJaHHBIM
KOOpAMHATaM

4.3

4.4

Crpouts rpaduku nuHEHHBIX GyHKIUH. CTpoUTh TpaduK GYyHKIUHU Y =
x|

OnuceBaTh C¢ MOMOIIBIO (DYHKIMI HM3BECTHBIE 3aBHCUMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTb, BpEMS, pAacCTOSHME, LEHY, KOJHMYECTBO,
CTOUMOCTb, IPOU3BOJIUTENILHOCTD, BpeMsl, 00BEM padOThI

4.5

HaxoauTs 3HaueHue QyHKIMH 110 3HAYEHUIO €€ apryMeHTa

4.6

8 KUIACC

[Tonumars rpaduueckuil  cnoco®0 TPEACTaBICHHUS W aHaIU3a
uHpOpMallUK, U3BJIEKaTb W WHTEPHPETHUPOBaTh HH(OpManuio u3
rpauKOB peabHbBIX MMPOLIECCOB U 3aBUCUMOCTEN

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble peaMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/IbHON NMPOrPaMMbl OCHOBHOI0 00111ero 00pa3oBaHus

1

1.1

Yucna ¥ BEIYUCICHUS

Hcnons3oBath HayaJIbHbIE  IIPEJCTaBICHUS 0 MHOXECTBE
JICMCTBUTENIBHBIX YHCEN UIsl CPAaBHEHUS, OKPYIJICHUS W BBIYMCIICHUH,
n300pakaTh JEUCTBUTEIbHBIE YHCIA TOYKAMH HA KOOPAWHATHOM
IpPsAMOI

1.2

1.3

[TpuMeHsTh MOHATHE apU(PMETUYECKOTO KBaIPaTHOTO KOPHS, HAXOIUTh
KBaJpaTHbIe KOpPHHU, HCHOJB3ys IMPH HEOOXOIMMOCTH KaJbKYJSATOD,
BBITMIOJHATh MpPeoOpa3oBaHusl BBIPAKEHUHM, COJIEP)KALIUX KBaJpaTHBIE
KOPHHU, UCIOJIb3Yysl CBOMCTBA KOPHEM

Hcnons3oBarhk 3amucd  OOJBIIMX M MAJBIX YHCEI C IIOMOIIBIO
JECATUYHBIX Ipo0ei u cTeneHeit uncna 10

AnreGpanyeckue BbIpaKeHHs
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2.1

2.2

2.3
24

[IpyuMeHsTh TOHSTHE CTENEHM C LEJIbIM I0Ka3aTesieM, BBIOJIHATD
npeoOpa3oBaHus BBIPAKCHHM, COICPXKAIMUX CTEHNEHH C  I[EIbIM
noKa3aTreyieM

BBITTONMHATE  TOXKIECTBEHHBIE  MPEOOpa3oBaHUS  PAIMOHAIBHBIX
BBIPQKEHHII HA OCHOBE NpPaBWJI JCHUCTBHM HaJ MHOIOWICHAMU U
anreOpanvdecKuMHu JIpoOsSIMH

PacknanpiBaTh KBaJpaTHBIM TPEXUJIEH HA MHOKUTEIIH

[IpumensaTy mpeoOpa3oBaHMs BBIPAKECHHUH IS PEIICHUS Pa3IMYHBIX
3a7]a4 U3 MAaTEMATUKU, CMEKHBIX MPEIMETOB, U3 PEATbHON MPAKTUKHU

3.1

3.2

VYpaBHEHHUS U HEPABEHCTBA

Pemrats HHHCfIHI)IC, KBaJApaTHBIC YpPaBHCHUA W  pallMOHAJIbHBIC
YpaBHCHUA, CBOAAIIUCCA K HHUM, CUCTCMbI IBYX ypaBHeHI/Iﬁ C IBYMs
NEPEMEHHBIMU

[IpoBoguTh mpoCTEHIIME HCCIECNOBAaHUS YPAaBHEHUH M CHCTEM
YpaBHEHHIA, B TOM YHCJIE C TPUMEHEHHEM IpauIeCKUX MpeICTaBICHUH
(ycraHaBnMBaTh, HMMEET JIM YpPAaBHEHHE MM CUCTEMa YypaBHEHUH
pEIlIeHus], €CJIU UMEET, TO CKOJIbKO, U ITPOYEE)

33

34

[TepexoauTh OT CIIOBECHOM (OPMYITUPOBKH 3a7a49H K €€ allreOpanvecKkoin
MOJIEJIH C TOMOIIIbIO COCTaBJICHUS YPABHEHUS WA CUCTEMbl YPaBHEHHH,
HHTCPHNPECTUPOBATL B COOTBCTCTBHUU C KOHTCKCTOM 3a/ladn HOJIy‘ICHHI:Iﬁ
pe3ynbTaT

[IpuMeHATHh CBOICTBA YMCIOBBIX HEPABEHCTB AJI CPABHEHUS, OLICHKH,
pelmarh JMHEHHbIE HEPABEHCTBA C OJIHOW NEPEMEHHOM M UX CHCTEMBI,
JaBaTh  Ipad@UUyecKyr0  WJUIIOCTPAIIMI0O  MHOXECTBA  PEIICHHIA
HEpPAaBEHCTBA, CUCTEMbI HEPABEHCTB

OyHKIMU

4.1

[ToHumMaTh W UCHONB30BaTh (YHKIMOHAJIbHBIE MOHATUS U  SI3BIK
(TepMHUHBI, CHUMBOJIMYECKHE OO0O3HAUEHUs), ONpPENENSITh 3HAuYCHUE
(GYHKLIUU [0 3HAUYSHHIO apryMeHTa, ONpeleNIATh CBOMCTBA (DYHKIMH 110
e€ rpaduxy

4.2

Crpouts rpaduku 3neMeHTapHbIX QYHKIUHN BUna: y = k/x, y =x2,y =
X3, y = [X|, onmuchIBaTh CBOMCTBA YMCIOBON (PYHKIMH 110 €€ rpaduxy
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HPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COJlePKAHUS
1 Yucna v BBIYKCICHUS
JpoOu OOBIKHOBEHHBIE M JECSATUYHBIC, NEPeXoa OT OJHOW (OPMBI 3amucu
1.1 npobeir k apyroi. IloHsTHE palMOHAIBHOTO YHKCIIA, 3allCh, CpaBHEHUE,
YHOPSAOYMBAHUE PALIUOHATIBHBIX YHCEI
- Apudmernueckue ASHCTBHS ¢ pallMOHAIBHBIME yuciamu. Perienue 3amaq u3
' peasibHOM MPaKTUKU HA YaCTH, HAa JPOoOH
13 Crenenp ¢ HaTypaJbHBIM TIOKa3aTeJeM: OIpEACICHUE, NpeoOpa3oBaHHe
' BBIPQXEHHI Ha OCHOBE OINpeAeNIeHus, 3aIUCh OOJIBIINX YHCe
14 [TpoueHTsl, 3aMuch MPOLIEHTOB B BUE IPOOU U JpodU B BUAE MPOLEHTOB. Tpu
' OCHOBHBI€ 3a/1a4Ml Ha MIPOLIEHTHI, PELLICHUE 3a/1a4 U3 PEeaJIbHOU IPAKTUKU
s [IpumeHenne NpPU3HAKOB  JEIUMOCTH, pPa3lOXKEHHE Ha  MHOXKUTENIU
' HATypaJIbHbIX YHCET
16 PeanbHble  3aBHCUMOCTM, B TOM  4uCle T@psMas W oOpaTHas
' IPONOPLUOHAIBHOCTH
2 AnrebpanuecKue BEIPAKCHHS
)1 ITepeMeHHBIE, YMCIOBOE 3HAYEHHUE BBIPAXKEHUS C NEpeMEHHOH. [lomycTumbie
' 3HauEHUS IEPEMEHHBIX
55 [IpencraBneHre 3aBUCUMOCTH MEXIYy BEJIWYMHAMH B BUAE (POPMYIIBL
' Beruucnenus no gpopmynam
2.3 [TpeoOpa3oBanue OyKBEHHBIX BBIPRKEHUI, TOXKAECTBEHHO PaBHbIE BBIPAKEHUS
24 CBolicTBa CTENIEHU C HATYPAJIbHBIM I10Ka3aTeIEM
55 OpnowieHnbl U MHorowieHsl. CreneHp MHorowieHa. CiokeHue, BBIYMTAHHUE,
' YMHOXEHHE MHOTO4JIEHOB
Yy DopMyIIbl COKPAIIEHHOTO YMHOXEHUS: KBaJpaT CyMMbl M KBaJpaT pa3HOCTH.
' dopmyiia pa3HOCTH KBaJpaToB. Pa3znokeHrne MHOTOWICHOB HA MHOKUTEIN
3 YpaBHeHus
31 VYpaBHeHHe, KOpPEHb ypaBHEHHUs, TMpaBuja MpeoOpa3oBaHUs YpaBHEHUS,
' PaBHOCHUJIIBHOCTb YPaBHEHUN
39 JIuneliHOe ypaBHEHHE C OJHOM IIEPEMEHHOM, YHCIO KOpHEH JIMHEWHOIO

YPaBHEHUS, PEIICHNE JIMHENHBIX YPABHEHUN
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CocTaBieHU€e ypaBHEHHMI MO YCIOBHIO 3a/lauyd. PellieHre TeKCTOBBIX 3a7ad ¢

3.3 MMOMOLIBIO YPAaBHEHUI
34 JluneliHOE ypaBHEHUE C IBYMs IEPEMEHHBIMH U €T0 rpaduk
Cucrema IByX JTMHEUHBIX YPAaBHEHUH C IBYyMS [IEpEMEHHbBIMU. Perienne cuctem
3.5 YpaBHEHMH c11ocoOOM NOJCTaHOBKU. IIpuMepsl perieHuss TeKCTOBBIX 3ajau ¢
IIOMOILBIO CUCTEM YPAaBHEHUHN
4 Koopaunats! u rpadpuku. OyHKmm
4.1 Koopaunara Touku Ha nmpsiMoi
42 YucnoBble MPOMEXYTKHU. PaccrosiHue Mexny AByMsl TOUKaMU KOOPIMHATHOU
' IPSIMOi
43 [IpsimoyronpHas cucreMa koopauHat, ocu Ox u Oy. Abciucca U opJauHaTa
' TOYKHM Ha KOOPJMHATHOH INIOCKOCTH
4 [Tpumeps! rpacdukoB, 3anaHHbIX (Gopmynamu. UTeHue rpaukoB peabHbIX
' 3aBUCHMOCTEN
4.5 [onsarue ¢pynkuuu. ['papuk ¢pynkunu. CBoricTBa QyHKIHIA
4.6 Jlunetinas Gynkuus, e€ rpaduk. ['padux yHkmum y = [x|
4.7 ['paduyeckoe pelieHre TMHEHHBIX YPaBHEHUH U CUCTEM JTMHEHHBIX ypaBHEHUN
8 KUIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHMS
1 Yucna v BBIYUCIIEHUS
. KBagpatHbiif kopeHp u3 uyHcna. lloHsTHEe 00 UppanMOHAIBLHOM 4YHCIIE.
' JlecsiTuuHble MPUOIMKEHNS UPPALMOHATIBHBIX YHCE
CpoiicTBa apu(MeTHYECKHX KBaJpAaTHbIX KOpHEH M HMX MpPUMEHEHHE K
1.2 peoOpa30oBaHUIO YUCIIOBBIX BBIPAKEHHHM M BBIYUCICHUSIM. JeHCTBUTENbHbIE
qucna
1.3 Cremnens C 1eNbIM TIOKa3zarenieM u e€ cBoiicTBa. CTaHmapTHas 3aMKCh YUCIia
2 AnrebpanyuecKue BHIPAKCHHS
2.1 KBanpaThslil TpEéXuiieH, pa3aoKEHUE KBaPaTHOTO TPEXUIEHA HA MHOKHUTEN
2.2 Anrebpanueckas 1poob. OCHOBHOE CBOMCTBO airedpandeckoit qpodu
2.3 CrnoxeHue, BBIYUTaHHE, YMHOXKEHHE, JIeTIeHUE anredpandeckux Ipoodei
24 ParmonanbHble BEIpaXXeHUS U UX ITpeoOpa3oBaHue
3 VYpaBHEHHs 1 HEPABEHCTBA
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KBagparnoe ypaBHeHue, popMyia KOpHEH KBaJpaTHOTO ypaBHEeHHs. Teopema

3.1
Buera
3.2 Pemenue ypaBHeHMi, CBOOAIIMXCA K JUHENHBIM U KBAIPATHBIM
33 [Ipocreiime ApoOHO-paLMOHATbHbBIE YPAaBHEHUS
I'padmueckas mHTEpHpETAIUST YPABHCHHUA C IBYMS IMEPEMEHHBIMU H CUCTEM
34 JIMHEMHBIX YpaBHEHUW C JByMsl NepeMeHHbIMU. [Ipumepsl pelieHus cuctem
HEJIMHEHHBIX YPABHEHUH C ABYMs [IEPEMEHHBIMU
3.5 Pemenre TekCTOBBIX 3a7a4 anreOpandecKuM CrocoooM
3.6 UucnoBble HEPABEHCTBA U UX CBOMCTBA
3.7 HepaBeHncTBO ¢ 01HOM TTepeMEHHO
3.8 PaBHOCHUIIBHOCTH HEPABEHCTB
3.9 JIuneliHble HEpABEHCTBA C OJJHOM EPEMEHHOU
3.10 Cucrembl TMHEHHBIX HEPABEHCTB C OAHOU IEPEMEHHON
4 OyHKIIUU
i1 [Monstre Gpynkuuu. O6IACTL OMpECICHUs U MHOXKECTBO 3HAYCHUN (DYHKIIUH.
' CrniocoOsl 3a1anus GyHKIUN
4.2 I'paduk ynkuuu. YreHue cBOHCTB GyHKIUH 1O e€ rpaduxy
4.3 [Tpumeps! rpaduKoB GYHKIIHIA, OTpAKAOIMINX peaTbHbIe IPOIECCH
44 OyHKIMM, OMHUCHIBAIOIIME TMPSIMYH0 H OOpaTHYI0 MPOMOPIUOHATBHBIC
' 3aBUCUMOCTH, X TpaQuKu
4.5 OyHKIMU y =x?, y = x7
4.6 Oyukmun y = Vx, y = |x|
4.7 I'paduueckoe pelieHne ypaBHEHUH U CUCTEM ypaBHEHUH
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HPOBEPAEMBIE HA OI'D IO MATEMATHUKE TPEBOBAHUA K

PE3VJIBTATAM _OCBOEHUWS OCHOBHOW _OBPA3OBATEJIBLHOUN

HPOTI'PAMMBbI OCHOBHOTI'O OBIIEI'O OBPA3OBAHUA

Kon
NpoBepsieMoro
TpeOoOBaHMS

IIpoBepsiemble TPeGOBaHUSA K MPeAMETHBIM Pe3y/JbTATaAM OCBOEHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl OCHOBHOIO 00111€r0
oOpa3oBanus Ha ocHoBe PI'OC

YMeHue onepupoBaTh MOHATUSAMH: MHOXXECTBO, IOJIMHOKECTBO, OIEpaIluu
HaJl MHOXXECTBAMH; YMEHHUE ONEPUPOBATh MOHITUAMU: Tpad, CBI3HBIN rpad,
JIepeBO, IIUKJI, IPUMEHSTh UX MPHU PEIICHUH 3a/lay; YMEHHUE UCIO0JIb30BaTh
rpaduyueckoe TpPENCTaBICHUE MHOXKECTB JJs ONHCAHMUS  pealbHBIX

IIPOLIECCOB U SIBJIEHUH, IPU PELICHUH 3a/1a4 U3 IPYTUX YU4EeOHBIX MPEIMETOB

YMeHHne OmnepupoBaTh NOHATHUSAMU: OIPEICICHUE, aKCUOMa, TEopeMa,
JI0Ka3aTeNbCTBO;  YMEHHE  PACIIO3HABAaTb  HUCTUHHBIE U JIOXKHBIC
BBICKA3bIBAaHUS, IPUBOAUTH IIPUMEPBI M  KOHTPIPUMEPBI, CTPOUTH

BBICKA3bIBAHUA U OTpULIAHUS BBICKA3bIBAaHU M

VYMeHue onepupoBaTh IOHATHUSAMHU: HATypaJbHOE YHCIO, IPOCTOE M
COCTAaBHOE YHCJIO, ACIMMOCTh HaTypaJlbHbIX YHCEN, IMPU3HAKU JEIUMOCTH,
LIEJIOE YUCIIO0, MOJYJb 4Mcia, OOBIKHOBEHHAsl poOb M JeCATUYHAs JpoOb,
CTaHJApPTHBIA BUJ YMCIIA, PAMOHAJIBHOE YHUCIO, UPPAMOHAIBLHOE YHCIIO,
apupMeTHUeCKUil KBaJpaTHBIH KOPEHb; YMEHHUE BBINOJIHATh NEHCTBUA C
YHCJIaMU, CPaBHUBATh M YHOPSAOYMBATH YMCIA, NPEACTABIATH YHCIa HA
KOOPJIMHATHON MNpsAMON, OKPYIJIATh YHCia, YMEHHE JellaTh NPUKUAKY U

OLICHKY pe3yJIbTaTa BBIYMCICHUI

YMeHue onepupoBaTh MOHATUSAMH: CTENEHb C MLEeJIbIM IOKa3aTeleM,
apu@meTHyecKuil KBaJipaTHbI KOPEHb, MHOTOUJIEH, ajnredpanyeckas qpoob,
TOKJECTBO; 3HAKOMCTBO C KOPHEM HaTypaJlbHOW CTENEeHH OOJIbIle €TUHMIIBI,
YMEHHME BBINOJHATH pacu€Tel 1Mo (opMynaM, MNpeoOpa3oBaHUs LENBIX,
JIpOOHO-pallMOHATIBHBIX BBIPAXKEHUH U BBIPAXKEHUH C KOPHIMHU, Pa3JIOKEeHHE
MHOTOWIEHa Ha MHOXXHTENIM, B TOM YHCJIE C HCIOJIb30BaHHEM (hopmy

Pa3HOCTU KBAaAPATOB U KBaJApaTa CYMMBbI U PA3HOCTH

YMeHnue onepupoBaTh MOHATHAMU: YUCIOBOE PABEHCTBO, YPABHEHUE C OJHOMN
MIEPEMEHHOM, YUCIOBOE HEPABEHCTBO, HEPABEHCTBO C IIEPEMEHHOM; YMEHHUE
pemiate JMHEHHBIE W KBaJpaTHbIC YpaBHEHUS, IpPOOHO-paIMOHATbHBIE
yYpaBHEHUSI C OJHOM TNEPEMEHHOW, CHUCTEMBbI JIBYX JIMHEHMHBIX YpaBHEHHI,
JTUHEHHBIE HEpPaBeHCTBA M UX CHCTEMbI, KBaJpaTHbIE U JIPOOHO-

paloHa’dbHblE HEPABEHCTBA C OJHOW IEPEeMEHHOM, B TOM 4YHUCIE MpHU
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pElIeHUH 3aJ1a4 U3 JPYTrUX NPEAMETOB M IPAKTUYECKHUX 3a/1ad; YMEHHE
MCIIOJIb30BaTh KOOPAMHATHYIO NPSIMYI0 M KOOPAWHATHYIO IUIOCKOCTH MJIs

M300pakeHUsl pelIeHnid ypaBHEHUH, HEPABEHCTB U CUCTEM

VYMeHHe omnepupoBaTh MNOHATHAMH: (yHKUUSA, Tpaduk QyHKOHMH, HYIH
(GyHKIMU, TPOMEXKYTKH 3HAKOINOCTOSHCTBA, IMPOMEXKYTKH BO3pPACcTaHUS,
yObIBaHMs, HauOOJblIee M HAaWMEHbIIEE 3HAYCHHS (QYHKIUH; YMEHHUE
ONCpHUpOBaTh IOHATUAMMU: mnpsamMas nOponopuruoOHAIBHOCTD, JIMHEHHAas
byHkms, KBaapatuuHas (yHKOMsA, oOpaTHas MPOHNOPLUUOHAIBHOCTD,
napabosna, runep0bosa; yMeHue CTpouTh rpaduku (QyHKIUHI, HUCIOIB30BaTh
rpaguKu U ONpENeNIeHNUsT CBOWCTB IPOIECCOB W 3aBUCHMOCTEH, IS
peleHus 3a1a4 U3 APYrux y4eOHBIX MPEIMETOB U peallbHON KU3HH; YMEHUE

BbIPpaXXaTb (1)OpMy'J'IaMI/I 3aBUCHUMOCTHU MCIKAY BCIIMYNHAMU

YMeHue onepupoBaTh MOHATUSAMU: IOCJIEIOBATEILHOCTD, apupMeTHYeCcKast
U TeoMeTpuyecKas [MpOrpecCuu; YMEHHE UCIOJIb30BaTh CBOMCTBa
HOCJIe0BaTeNbHOCTEH, (OPMYJIBI CyMMbl M OOILIEro 4ieHa IpU PEeLIeHUU

3a/1a4, B TOM 9HCIIC 3a/1a4 U3 APYTUX yICOHBIX IPEIMETOB U PEATbHOM KU3HU

YMeHue pemath 3a1a4d pasHbIX TUIOB (B TOM YKCJIE HA MPOLIEHTHI, J0JIU U
4acTH, JABWXKEHHE, paboTy, LIEeHY TOBapOB U CTOMMOCTb IMOKYIOK M YCIYT,
HaJIOTM, 3aJa4d U3 O0JIaCTHM YIpPAaBJICHUS JMYHBIMM U CEMEHHBIMU
(¢uHaHCaMM); yMEHHUE COCTaBIISATh BBIPAKEHUS, YPaBHEHUS, HEPABEHCTBA U
CUCTEMBI II0 YCJIOBHMIO 3aJaud, HCCIEAOBATh IIOJyYEHHOE pELICHUE U

OLICHUBATh HpaBI[OHO}IO6HOCTI) MOJIYYCHHBIX PE3YyJIbTATOB

YMeHue onepupoBarh MOHATUAMU: QUTYpa, TOUKA, OTPE3OK, MpsMas, JIyY,
JOMaHasl, Yroj, MHOTOYTOJbHHUK, TpPEYroJbHUK, pPaBHOOECAPEHHBIH H
PaBHOCTOPOHHHU TPEYTOJBHUKH, NPSMOYTOJIbHBIM TPEYrOJbHHUK, MEIHAHA,
OucceKTpuca U BBICOTA TPEYTOJIbHUKA, YETBIPEX YT OJIBHUK, MTapajlieIorpamm,
poMO, MpSAMOYTONbHHMK, KBajpaT, Tpamemnus; OKpPYXHOCTb, KpYT,
KacaTelbHas; 3HAKOMCTBO C TPOCTPAHCTBEHHBIMH (UTYpaMH; YMEHHE
pemiarh 3a1add, B TOM YHMCIIE M3 MOBCEJIHEBHOM XW3HM, Ha HAXOXKICHUE
reOMETPUYECKUX BEIUYMH C NMPUMEHEHHUEM M3YYEHHBIX CBOMCTB (QUIYp U

¢dakToB

10

YMeHue omnepupoBaTh MOHSATHSIMH: PaBEHCTBO (UTYp, PpPaBEHCTBO
TPEYTOJIbHUKOB; I1ApaUIEIbHOCT U NEPHEHAUKYJIAPHOCTh IPSAMBIX, YIOJ
MEXy IPSIMBIMU, IEPIICHIUKYIIAP, HAKJIOHHAs, IPOEKLMs, mogooue ¢uryp,

HOI[O6HBI€ TPECYIrOJIbHUKH, CHMMCETPUA OTHOCUTCIIBHO TOYKHU U HpHMOﬁ;
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YyMEHHE pacrlo3HaBaTh pPaBEHCTBO, CHMMETPUIO H Tmojobue uryp,

[apaJIEIbHOCTD U NIEPIIEHIUKYIIAPHOCTD MPAMBIX B OKPYXKAIOLIEM MUpE

11

12

YMeHue onepupoBaTh NOHATHUAMHU: JUIMHA, PAcCTOSIHUE, Yroj (BeIW4YMHA
yria, CHHyC U KOCUHYC yrjla TPEyrojbHUKA), IJIOMa/lb; YMEHUE OLEHUBATh
pa3Mepbl IPEIMETOB U 0OBEKTOB B OKPYXKAIOIIEM MHPE; YMEHHUE TPUMCHSITh
dbopMyIibl mepuMeETpa U MIIOUIAAU MHOTOYTOJBHUKOB, JJIMHBI OKPYKHOCTHU U
IUIOINAAM Kpyra, oObeMa NPSMOYTOJIBHOTO TMapajuleIeNuIeia; yYMEHHE
MPUMEHSTh NMPU3HAKU PABEHCTBA TPEYTOJIBLHUKOB, TEOPEMY O CyMME YTJIOB
TpeyroipHuKa, Teopemy Iludaropa, TpUrOHOMETPUYECKHE COOTHOIICHHS

JUTSL BBIYUCIICHUS JITMH, PACCTOSTHUM, TIOMAACH

YMenue  uzo0paxaTb IUlOcKMe  Qurypel M UX ~ KOMOWHaIuW,
MPOCTPAHCTBEHHBIE (QUTYpPBI OT pYKH, C TIOMOIIBIO YEePTEKHBIX
MHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJICTB M0 TEKCTOBOMY MJIM CUMBOJIbHOMY

OITMCaHHIO

13

14

15

YMmenue ONCpHUPOBATh IMNOHATUAMH: MPAMOYIroJibHasd CHCTCMa KOOPAWHAT,
KOOpAWHATBI TOYKH, BEKTOP, CyMMa BCKTOPOB, IIPOU3BCIACHHUEC BCKTOPA Ha
YUCII0, CKATIAPHOC IMMPOU3BCACHUC BEKTOPOB, YMCHHUEC UCIIOJIB30BATh BCKTOPLL
U KOOPpJAMHATLI JJIA MPCACTABJICHHA AJaHHBIX W PCIICHUSA 3a1a4, B TOM YUCIIC

U3 JIPyrux y4eOHBIX MPEAMETOB U PEATbHOM KU3HU

YMeHue onepupoBaTh MOHATUSAMU: CTOJIOMKOBBIE U KPYTOBBIE JUarpaMMbl,
TabJIMLBI, cpeiHEe apuPpMeTUUECKOe, MeInaHa, HauOoJIblIee U HAUMEHbIIIee
3HaYeHHs,  pa3Max  YHUCIOBOro  Habopa; YMEHHME  W3BIEKATh,
MHTEPIIPETUPOBATh U MpeoOpa3oBbIBaTh HHPOPMAIIHIO, IPEICTABICHHYIO B
TabIUIaX M Ha JUarpaMMax, OTPaKaloUlyl0 CBOMCTBAa M XapaKTEPUCTHKH
peanbHBIX IMpPOLIECCOB M SBJICHUM; YMEHHME paclO3HABaTh W3MEHYHBBIC

BCJIIMYMHBI B OKPYXKarOIIeM MHUPEC

YMeHue omnepupoBaTh TMOHATHSAMM: CIy4alHBIH ONBIT  (CIy4YailHBIHA
SKCTIEPUMEHT), AJIEMEHTapHOE COOBITHE (DJIEMEHTAPHBIN UCXO/) CTy4alfHOTO
OMbITA, CIy4yailHOe COOBITHE, BEPOATHOCTh COOBITHS, YMEHUE HaXOIHUTb
BEPOATHOCTH CIY4YalHBIX COOBITHM B ONbITAX C PaBHOBO3MOXKHBIMU
JJIEMEHTAPHBIMM ~ COOBITHAMH; yMEHHE pelaTh 3aJa4yd  METOJ0M
OpraHU30BaHHOIO Iepedopa U C HCMOJIb30BAaHUEM IpaBUia YMHOXKEHHUS;
YMEHHUE OLIEHUBATh BEPOSITHOCTU PEaJIbHBIX COOBITUN U SBICHUNA, TOHUMATh
pOJIb  MPAKTUYECKH JOCTOBEPHBIX UM  MAaJOBEPOSTHBIX COOBITUH B

OKpYyZKaromeM MUPC U B KHU3HU; 3HAKOMCTBO C IOHATHEM HC3aBHUCHMBIX
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CO6BITHﬁ; 3HAKOMCTBO C 3aKOHOM OOJIBIINX YHCEI U €0 POJIBIO B MaCCOBBIX

SABJICHUAX

16

YMeHue BHIOMpATh MOAXOISAIINN M3yYSHHBIH METON Ul pEeIleHHs 3a7auH,
IIPUBOJIUTH INPUMEPBl MATEMATUYECKUX 3aKOHOMEPHOCTEH B IPUPOAEC H
JKU3HHM, DPACIIO3HABAaTh IIPOSIBJICHUE 3aKOHOB MAaTeMaTUKH B MCKYCCTBE,
ONMCHIBATh OTICIIBHBIC BBIAAIOIIMAECS DPE3YyJIbTaThl, IOIYYCHHBIE B XOJE
pa3BUTUSA MaTEMaTUKM KaK HAYKH, IIPUBOJUTH IPUMEPHI MAaTEMaTUYECKHUX

OTKPBITHI U UX aBTOPOB B OTEUECTBEHHOM U BCEMUPHON UCTOPHUHU
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HEPEYEHDB SJIEMEHTOB COAEPKAHUA, ITPOBEPAEMBIX HA OI'D

11O MATEMATHUKE
Kon IIpoBepsieMblii 3JIEMEHT COJlePKAHUS
1 Yucna v BBIYKCICHUS
1.1 HatypanbHble u nienble uncia. [Ipu3Haku AeIMMOCTH HEIbIX YHCEel
12 OOBIKHOBEHHBIC M JCCATHYHBIC IPOOH, MPOIEHTH, OCCKOHEYHBIC IMEPUOIUICCKUE
. Ipodu
1.3 Parnmonanbubie yncia. ApudMeTHuecKue onepayy ¢ paloHaIbHBIMU YUCIIaMHU
1.4 JetictButenbHble ynciia. ApupMeTHYECKHUE ONIEpaIiu C ICUCTBUTSIIBHBIMUA YUCITAMHU
s [TpuOnmkEHHBIE BRIYUCIICHUS, TPABUJIA OKPYTJICHUS, IPUKUIKA U OLIEHKA pe3yJbTaTa
' BBIYHCIICHUN
2 Anrebpanyeckue BhIpaXKeHUs
2.1 bykBeHHbIE BbIpakeHU (BBIPAXKEHUSI C IEPEMEHHBIMMU )
55 Cremnenb ¢ nenbiM nokaszareneM. CTelneHb ¢ palMoHaIbHBIM Moka3aTeneM. CBolicTBa
. CTETNeHU
2.3 MHorousneHsl
24 | Anrebpamueckas 1po0b
) s ApudmeTnueckuii KOpeHb HaTypalbHOHM creneHu. JlelicTBusl ¢ apupMeTHYecKUMHU
' KOPHSIMU HAaTypaJIbHON CTENIEHU
3 VYpaBHeHUs 1 HEpaBEHCTBA
3.1 [{enbie u poOHO-paMOHANbHBIE YpaBHEHHs. CUCTEMBI H COBOKYITHOCTH YPaBHEHHIA
3.2 [enbie u qpoOHO-panoHaIbHbIe HepaBeHCTBA. CUCTEMBI M1 COBOKYITHOCTH HEPABEHCTB
3.3 Pemenne TekcTOBBIX 3a1a4
4 YucioBble OCIE0BATENBHOCTH
4.1 ITocnenoBaTenbHOCTH, CITOCOOBI 3aJaHMS ITOCIIEOBATEILHOCTEN
4.2 Apudmerndeckast U reoMeTpuueckas mporpeccuu. opmya CI0KHBIX TPOIICHTOB
5 OyHKIMH
OyHKk1Ms, cnocoOsl 3aaanusa GpyHkuuu. ['paduk Gynkuuu. O6nacte onpeneneHus u
- MHOKeCTBO 3HaueHu# (yHkumu. Hymu d¢ynkmuun. [IpoMexyTku 3HAKOMIOCTOSHCTBA.
o [IpoMexyTku MOHOTOHHOCTH (YHKIHMKU. MaKCUMyMbl W MHUHUMYMBI (DYHKIHUU.
HawnGosnpiiee 1 HanMeHbIlIee 3Ha9eHUE (PYHKITUU HA TTPOMEKYTKE
6 KoopaunaTs! Ha psIMOil U MIJIOCKOCTH




6.1

KoopaunaTthas npsmas

6.2 JlekapTOBBI KOOpAMHATHI HA MIJIOCKOCTH
7 ['eomeTpus

7.1 I'eomerpuueckue Gpurypsl 1 UX cBOicTBa

7.2 TpeyroapHuK

7.3 MHOroyrojibHUKH

7.4 OKpy’>KHOCTb U KpYyT

7.5 N3MepeHne reoMeTpuueCKUX BEJIMYNH

7.6 BekTopsl Ha II0CKOCTH
8 BeposiTHOCTB U cTaTUCTHKA

8.1 OnucarenpHas CTaTUCTUKA

8.2 BepositHOCTB

8.3 Komb6unaropuxka

8.4 MHoxecTBa

8.5 I'padmr
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TEMATHUYECKOE IIVIAHUPOBAHUE C VYKA3ZAHUEM KOJMYECTBA

AKAJIJEMUYECKHUX YACOB, OTBOJIMMBIX HA OCBOEHHME KAXJIOU

TEMBI, 1 BO3MOXKHOCTH UCIIOJb30BAHUS IO 3TOW TEME 0P WIH

HOoP, KOTOPBIE SABJAIOTCA YYEBHO-METOANMYECKUMHA
MATEPUAJTIAMHA
7 KJIACC
KoimmuecTBo 4yacos, DJIeKTPOHHbIE Hara
N OTBOJAUMBIX HA undposbie NPoBeIeHUs1
[1]
- Tema ypoka/ 0CBOEHHE TeMbl/ 00paszoBaTebHbIe
n/n Paznen
pasaeJa pecypchl
Bceero  Kowrpoan-  Tipaxra- IInan @ dakr
HbI¢ YeCKHe
pa6oTsI padoThI
Yucsia 1 BLIYUCICHUSA. 25 1
PanuoHaabHbIE YHCIA
| [lonsTHE panMoOHAIBHOTO |
yucia
) Apudmernaeckue neiicTBus ¢ |
parMoHAIIbHBIMU YUCTIAMHU
3 Apudmerndeckue TeUCTBUS C |
palMoOHAIbHBIMU YUCIAMHU
4 Apudmernueckue neiicTBus ¢ |
panMoHaIbHBIMU YUCIAMHU
5 Apudmernueckue NeiCTBUS C |
parmoHAIbHBIMU YUCTIAMHU
6 ApudmeTnueckue IeiCTBUS C |
panMoHAIbHBIMU YU CIaMHU
7 CpaBHeHue, ynopsi04MBaHue |
panMoOHaIbHBIX YHCEI
2 CpaBHeHue, ynopsi04MBaHue |
parmoHaIbHBIX YHCEIT
9 CpaBHeHue, ynops/10uMBaHue |
panMoHaIbHBIX YHCEI
10 CreneHb ¢ HaTypaJbHBIM 1 bubmuorexa [JOK
IoKasaTreyieM https://m.edsoo.ru/7f4211de
Brruncnenune 3HaueHus
1 BBIPKECHHH, COIEPIKAITUX 1 bu6nrorexa [JOK
CTEIEHb C HAaTypalbHbIM https://m.edsoo.ru/7f421382
MoKa3areieM
YMHOXEHUE U JeTIEHNUE
N bu6nrorexa [JOK
12 creneHe ¢ HaATYpATBHBIM 1

OoKa3aTeJieM. 3aIuch

https://m.edsoo.ru/7f42154e
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OOJIBLIMX YUCEN C TOMOLLBIO
crenenel yncia 10

13

14

15

16

Bo3Benenue B cTereHb ¢
HaTypaJIbHBIM I10KA3aTEIEM
HpOH?;BGI[CHHSI " CTCIICHHU

[IpumeneHne cBOMCTB
CTENEHU C HATypaJIbHbIM
[10Ka3aTeieM

Pemenne ocHOBHBIX 3a7a4 Ha
pOOH, IPOLICHTHI U3
peaabHOM MPAKTUKHU
Pemenne ocHOBHBIX 3aJa4 Ha
MpOOH, IPOLICHTHI U3
peabHON MPAKTUKU

bu6mmoreka [IOK
https://m.edsoo.ru/7f4218be

17

Pemnrenyie oCHOBHBIX 3a7a4 Ha
MpoOu, IPOLIEHTHI U3
pEeaJIbHON NPAKTUKHU

18

19

20

Perrenne ocCHOBHBIX 3a7a4 Ha
poOu, IPOLIEHTHI U3
pEaIbHON NPAKTUKHU

[Ipu3Haku neIuMOCTH,
pa3oKeHNs Ha MHOKUTEIN
HaTypaJIbHBIX YHACEI

HpI/IBHaKI/I JACIINMOCTH,

Pa3JIOKCHUA Ha MHOXKXHUTCIIN
HaTypaJIbHBIX YUCECJI

21

PeanbHbIE 3aBUCUMOCTH.
[IpsiMas nponopuroHaIbHas
3aBUCUMOCTh

22

23

24

25

PeanbHble 3aBUCUMOCTH.
OO6parHas mponopIMOHATbHAS
3aBUCHMOCTD

KonTtpoJuabnas padora nmo
TeMe "PanmnonajJnHbIe
gyucjaa"

Pemenue 3a1a4 Ha IpsAMYIO 1
00paTHyIO
MPOTOPIOHATIHEIC
3aBUCHMOCTH

PeanbHbIe 3aBUCHMOCTH.

[IpakTHKO-OpHEHTHUPOBAHHbIE
3ajauu
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Auaredpanvyeckue

27
BbIpaKeHUsl
BbykBeHHBIE BBIpAKEHUS.
26 H}::(onc eHUE 31I—1)aqumI 1 bubmorexa HOK
A https://m.edsoo.ru/7f41feec
OYKBEHHOTO BBIPa)KEHUS
27 @opMyJibl 1
28 Boruncienus o popmyiaam 1
79 [Tepemennsbie. JlomycTrmblie |
3HAUYEHUS IEPEMEHHBIX
[IpeobpazoBanme OyKBEHHBIX
30 BBIPAXKEHU, pACKPBITHE | bubnmoreka [JOK
CKOOOK ¥ TIPUBEICHUE https://m.edsoo.ru/7f41fafa
MOAOOHBIX ClIaraeMbIX
[Ipeobpa3oBanre OYKBEHHBIX
31 BBIPaXKEHU I, pACKPBITHE | bubmmoreka [JOK
CKOOOK ¥ TIPUBEICHHUE https://m.edsoo.ru/7f41£fd70
MOAOOHBIX ClIaraeéMbIX
[IpeoOpazoBanre OYKBEHHBIX
0 BBIPaKCHHH, pACKPBITHE |
CKOOOK ¥ TIPUBEICHHUE
MOAOOHBIX ClIaraeéMbIX
[TpeobpazoBanme OyKBEHHBIX
33 BBIPA’KEHM I, pACKPBITHE |
CKOOOK M IIPUBEJICHNE
MOAOOHBIX ClIaraeMbIX
34 CBolicTBa CTEIICHHU C | bubmuorexa [JOK
HaTypaJIbHBIM I1OKa3aTeIeM https://m.edsoo.ru/7f421382
35 CBolicTBa CTENEHHU C | bubmuoreka [JOK
HaTypaJIbHBIM IIOKa3aTelIeEM https://m.edsoo.ru/7f42154e
CBolicTBa CTENEHHU C bu6mmoreka [{IOK
36 1
HaTypaJbHBIM I10KA3aTEIEM https://m.edsoo.ru/7f4218be
MHOTro4JIEeH U €ro
37 crangaptHbIi BuA. CTENeHb 1 bubmorexa HOK
Aap & https://m.edsoo.ru/7f42276e
MHOTOYJICHA
MHoro4JIeH U ero
38 crangaptHbIi BuA. CTENeHb 1 bubmorexa HOK
Hap . https:/m.edsoo.ru/7422930
MHOTOYJICHA
39 CrnosxeHue v BBIYMTAHNE | bubnnorexa [JOK
MHOTOYJIEHOB https://m.edsoo.ru/7f422af2
40 YMHOKEHUE OJHOWICHA Ha 1 bubmuotexa [JOK

MHOT'OYJICH

https://m.edsoo.ru/7f422cc8
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A1 YMHO€EHHE MHOTOUJIEHA Ha | bubmuorexa [IOK
MHOTOYJICH https://m.edsoo.ru/7f422fca
42 AJIMMHHCTPATHBHASA | bub6nuorexa [IOK
KOHTPOJIbHAsA padora https://m.edsoo.ru/7f423182
43 ®dopmyiia KBajipata CyMMbI | bubmuorexa [JOK
JIBYX BBIpaKEHUI https://m.edsoo.ru/7f42432a
m dopmya KBajpara pasHOCTU | bubmuorexa [IOK
JIBYX BbIpaKEHUI https://m.edsoo.ru/7f42464a
[IpousBenenue pazHOCTH U
45 CYMMBI JBYX BBIPQKEHUM. | bubnunoreka [JOK
dopmyJiia pa3HOCTH https://m.edsoo.ru/7f424c12
KBaJpaTOB JBYX BBIPAXKCHUHN
46 DopMyJIbl COKPAIEHHOTO | bubmuorexa [JOK
YMHOXEHHS https://m.edsoo.ru/7f424fd2
47 @opMyIibl COKpAIEHHOTO | bubmmoreka [JOK
YMHOKEHUS https://m.edsoo.ru/7f4251d0
PaznoxeHre MHOTOYWIEHOB Ha
43 MHOXHTENH. BeiHecenune | bubmuoreka [JOK
00LIIEro MHOXKUTEINA 3a https://m.edsoo.ru/7f423312
CKOOKH
Paznoxenrne MHOrowieHa Ha
bubmuoreka [JOK
49 MHOXHTEIIH METOJI0M 1
https://m.edsoo.ru/7f4237fe
TPYIITAPOBKH
Brinenenue noiHoro
50 kBagparta AByWJICHA B 1 bubmorexa HOK
P YA https://m.edsoo.ru/7f4239de
BBIpOKCHUHT
PaznoxeHre MHOTO4YJICHOB Ha
51 MHOXUTENH pa3IUYHBIMU 1
METOJIaMH
KoutpoJabHas padora no
52 Teme "Anredopaunveckue 1
BbIpaxeHus'"
YpaBHeHnusi u HepaBeHcTBa |~ 20
[lonsiTue ypaBHeHUsI.
Kopenb ypaBHeHusl.
53 CBolicTBa ypaBHeHHUI C 1
OJIHOM MEPEMEHHOM.
PaBHOCHUIIBHOCTD YpaBHEHUM
JIuneiitHOE ypaBHEHUE C
54 opHO mepeMeHHOM, pellleHne 1

JMHEHHBIX YPaBHECHUN
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Pemenue nuHeHOTO

. bubmuoreka [JOK
55 ypaBHEHUA ¢ OTHOU
. https://m.edsoo.ru/7f420482
MepEMEHHOMN
Pemenue nuneiHOrO
56 ypaBHEHUS C OJTHOU
MepPEMEHHOM
57 Pemenue 3a1a4 ¢ MOMOIIBIO bubmuorexa [JOK
YpaBHEHUU https://m.edsoo.ru/7f42064¢
58 Pemenue 3agad ¢ momolIibro bubmuoreka [JOK
ypaBHEHUH https://m.edsoo.ru/7f420806
59 Pemenue 3aga4 ¢ momoIpio bubmuoreka [JOK
YpaBHEHUH https://m.edsoo.ru/7f4209a0
60 Pemenue 3aga4 ¢ moMoOIIbIO bubmuorexa [JOK
YpaBHEHUH https://m.edsoo.ru/7f420e6e
61 JIuneliHoe ypaBHEHHUE C JBYMS bubmmoreka [JOK
MEPEMEHHBIMU U €TI0 PELLICHUE https://m.edsoo.ru/7f427¢32
I'padux nmuHEHHOTO
62 ABHEHUSI C IBYMS buGmotera [IOK
PP ™ https://m.edsoo.ru/7f427e8a
MepeMEHHbIMU
Cucrema 1ByX JUHEHHBIX
63 ABHEHUU C IBYMsI bubmmorexa [JOK
PP s https://m.edsoo.ru/7f42836¢
MepeMEHHBIMHU
['paduyeckuit MeTo perieHus
64 cucTeM JMHEWHBIX YpaBHEHUN
C IByMsI IEPEMEHHBIMU
Pewenne cucreM aByx
65 NHMHEWHBIX ypaBHEHUN
rpaduvecku
Pemenne cucrem aByx
66 NHMHEHHBIX ypaBHEHUI
METOJO0M IMOJCTaHOBKH
Pemenne cucreM nByx
. . bubnmoreka [JOK
67 NUHEWHBIX ypaBHEHUI
https://m.edsoo.ru/7f4284de
METOJIOM CIIOKCHHS
. bubmuorexa [JOK
68 Pemienue cucteM ypaBHEHHM
https://m.edsoo.ru/7f42865a
. bu6mmorekxa [{IOK
69 Pemenwne cucteM ypaBHEHUH
https://m.edsoo.ru/7f4287d6
Pemenne nmpaktuko-
70 OPUEHTUPOBAHHBIX 33/1a4 C

ITOMOIIIBIO CUCTEMBI
JMHENHBIX YpaBHECHUN
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Pewenne nmpakTuko-
OPUEHTUPOBAHHBIX 3334 C

71 1
MTOMOIIBIO CUCTEMBI
JUHENHBIX YpaBHEHUN
KonTposbHas padora i
72 Te(;Je R.(J)Iﬂnneﬁﬂzleﬁo ’ 1 bubmmorexa LIOK
https://m.edsoo.ru/7f421044
ypaBHeHus'
Koopaunartel u rpaguxu. 24
DYyHKUNH
73 Koopaunara Touky Ha | bubnuoreka [JOK
psAMOI https://m.edsoo.ru/7f41de76
bubmuoreka [JOK
74 HmcnosbIe MPOMEKyTKH ! https://m.edsoo.ru/7f41dff2
75 HucnoBble TPOMEKYTKH 1
PaccrosiHne Mexny 1ByMs
76 TOUKaMM KOOpJIMHATHOU 1
psAMON
HaxoxneHnue paccTossHus
77  Mexnay AByMs TOYKAMH 1
KOOPAMHATHOW IIPSIMOM
738 [IpsimoyronbHas cucteMa | bubmmoreka [JOK
koopauHat, ocu Ox u Oy https://m.edsoo.ru/7f41e16e
79 Koopaunats! Touku Ha | bubnnorexa [JOK
IUIOCKOCTH https://m.edsoo.ru/7f41e42a
[Tonstue rpaduka. [Tpumepsr
80 3aBHCHMOCI"3Fe(fII), 3a21aHimx ’ 1 bubmiorexa LOK
https://m.edsoo.ru/7f41e8a8
rpaduxom
21 YreHue rpadMKOB pearbHbIX | bub6nuorexa [IOK
3aBUCUMOCTEN https://m.edsoo.ru/7f41ed80
2 Yrenue rpaduKoOB peasbHbIX |
3aBUCUMOCTEHN
23 Urenne rpadukoB, 3aJaHHBIX 1 bubnmoreka [JOK
dhopmynamu https://m.edsoo.ru/7f41ea24
84 Yrenue rpaduKoB, 3aJaHHBIX |
bopmynamu
25 [Tonstue Gyakmuu. ApryMeHT bubmuorexa [JOK
Y 3Ha4YeHUe (PyHKINH https://m.edsoo.ru/7f41ef06
86 I'padux pyHKIUN 1
N . bubnmoreka [JOK
87 Croiictsa gyl ! https://m.edsoo.r/7£41§078
28 Jluneitnas pyHkus y = kx + | bubnuorexa [JOK

b u e€ rpapuk

https://m.edsoo.ru/7f41f1fe
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CBoiicTBa TUHEHHOI

. bubmuoreka [JOK
89 Gynxuu. Yriosoi . ! https://m.edsoo.ru/7f427282
Kod(PuIMeHT npsiMoit
[Ipsimas
90 mnponopUUOHATBHOCTD U €€ 1 bubmorexa LIOK
POTIOPH https://m.edsoo.ru/7f427412
rpadux
91 [Toctpoenue rpaduka | bubnunoreka [JOK
TMHEHHON (YHKIUU https://m.edsoo.ru/7f426d1e
9 [Toctpoenue rpaduka |
TUHEHHON (YHKIINH
93 TI'paduk pyHKIMH y =[X]| 1
94 T'paduk pyHKIMH y =[X]| 1
KonTposabHnas paéora Ha
NPOMEKYTOYHOM
95 a"lI‘)TECTayI/II/I / 1 bubmmorera LIOK
1 . https://m.edsoo.ru/7f41f50a
Bcepoccuiickast
npoBepoYHasi padora
KonTtposabHnas paéora Ha
NPOMEKYTOYHOM
96 a"lI‘)TECTayI/II/I / 1 bubmmorera LIOK
1 . https://m.edsoo.ru/7f429c6¢
Bcepoccuiickast
nposepovHasi padbora
IMoBTOpeHue u 06061IeHHE 6
97 [ToBTropenue. PanmonanbHbie |
qucna
08 IToBTOpenue. Ctenens ¢ | bubnuorexa [JOK
HaTypaJbHBIM I10KA3aTEIEM https://m.edsoo.ru/7f429f32
[ToBTropenune. OMHOWICHBI U
99 mHOrousIeHBI. DOPMYITBI 1 bubmmorexa [OK
. - POPMY. https://m.edsoo.ru/7f42a0e0
COKpaIIEHHOIO0 YMHOXKECHMS
[ToBropenue. JInnelinbie
100 ypaBHenus. Cucrembl 1
YpaBHEHUH
[ToBropenue. JInnelinbie
101 ypaBuenus. Cuctemsl 1 bubmorexa LIOK
yP o https://m.edsoo.ru/7f42a27a
ypaBHEHUM
bubmunorexa [JOK
102 11 . D 1
02 TosTopenne. DyHKuH https://m.edsoo.ru/7f42a900
OBIHIEE KOJINUYECTBO 102
YACOB 1O ITPOT'PAMME
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TEMATHYECKOE TIJIAHUPOBAHUE C YKA3SAHUEM KOJIMYECTBA

AKAJJEMUYECKHUX YACOB, OTBOJIMMBLIX HA OCBOEHME KAXIOH

TEMBI, 1 BO3MOXKHOCTH MCIIOJIb3OBAHUS 110 3TOW TEME 0P WIH

LHOP, KOTOPBIE SABJAIOTCA YYEGBHO-METOANYECKUMHU
MATEPHNAJTAMU
S KJIACC
KosmuecTBo yacoB, DjieKTpoHHbIE HU(POBbIE Hara
N OTBOJAUMBIX HA o0pa3oBaTejibHbIE U3yYeHUS
(]
- Tema ypoxa/ OCBOEHHE TeMbI/ pecypchl
n/n Paspnen
pasnena
Bcero Kontpoas- | Ilpakru- IL1an dakT
HbIE YecKHe
padoThbI padoTbI
Yuciia U BIYMCIEHUS. 15
KBaapaTnbie kopuun
| KBaapatHbIii KOpeHb U3 1 bubnnoreka HOK
quciia https://m.edsoo.ru/7f42d452
) [TousTue 00 1 bubnnoreka IIOK
HPpALMOHAIIBHOM YHUCIIE https://m.edsoo.ru/7f42eaaa
JecsTuunbie
3 MPUOJIIKEHUS 1
UPPALMOHATBEHBIX YUCEI
JecsaTuunbie
4 NpUOIKEHNS 1
HPPALMOHATEHBIX YHCENT
5 JlelicTBUTENIbHBIE YUCIIA 1
6 CpaBHeHue |
JEHCTBUTEIBHBIX YHCETT
7 CpaBHeHue |
JIEACTBUTEIbHBIX YHCETT
g Apudmernueckuit 1
KBaJIpaTHBIN KOPEHb
9 VYpaBHeHue Buaa X* = a 1
CaoiicTBa
10 apudmernyeckux 1 bubmmorexa LIOK
p § https://m.edsoo.ru/7f42d862
KBaIPAaTHBIX KOPHEH
CaoiicTBa
but6mmoreka [IOK
11 apudpmernyeckux 1
. https://m.edsoo.ru/7f42d862
KBaJIpaTHBIX KOpHEH
IIpuMeHeHne CBOWCTB
but6mmoreka [IOK
12 | apudmeTnueckoro 1

KBaApaTHOI'O KOPHH.

https://m.edsoo.ru/7f42dd26
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Brinecenye MHOKUTEIS
W3-TI0]] 3HAaKa KOPHS

[IprumeHeHue cBOCTB
apuhMeTHUIECKOTOo

bu6nuoreka [IOK

13 | KBampaTHOrO KOPHI.
P P https:/m.edsoo.ru/7f42ded4
BHecenne MHOXKUTEIIS IO
3HaK KOpHS
ToxxnecTBEHHEBIE
npeoOpa3oBaHus
14 | 4HCIIOBBIX BBIPAKCHUM bubmmorexa LIOK
p ’ https://m.edsoo.ru/7f42e0be
coJiepXKaIIuX KBaJapaTHBIC
KOpHU
ToxaecTBeHHBIC
npeoOpa3oBaHus
. bubmnoreka IIOK
15  4uCIOBBIX BBIpaKEHUH,
https://m.edsoo.ru/7f42e262
coJIepXKalIuX KBaJapaTHBIC
KOpHU
Yuciia ¥ BLIYMCIEHHUSA.
CreneHb U HEJbIM
nokKa3zarteJjieM
16 CTeneHb C 1eIbIM bu6mmoteka [IOK
MOKa3aTelieM https://m.edsoo.ru/7f4354a4
CranpapTHas 3anuch
ymcna. PazmMepsl 00bEKTOB
OKpY’Karomero mupa (ot
17 BJISI\}/IIGHTa HBIX lla(l:TI/I(II hi(o) bubmorera [OK
P https://m.eds00.ru/7f436098
KOCMHUYECKHX 00BEKTOB),
JUTUTENBHOCTD MPOLIECCOB
B OKPY’KaIOIIEM MHUPE
13 CBoiicTBa CTENEHU C bubmuotexa [JOK
LEJIBIM TTOKA3aTEIIEM https://m.edsoo.ru/7f435648
19 CBolicTBa CTENEHHU C bubmorexa [JOK
IEIBIM ITOKA3aTEIEM https://m.edsoo.ru/7f435648
[IpeoOpazoBanus
20 BBIPAKECHUM, COAECPIKALUX bubmmoreka [JOK
CTEIICHHU C LICJIbIM https://m.edsoo.ru/7f435648
IOKa3aTelieM
[IpeobpazoBanms
o1 BBIPAKEHUM, COAECPIKALUX bubmmoreka [JOK
CTETIEHU C LEIIBIM https://m.edsoo.ru/7f43599a
MOKa3aTelieM
2 [TpeobpazoBanus bubmuoreka [JOK

BBIPAXKEHUM, COJIEPHKAITUX

https://m.edsoo.ru/7f435ed6
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CTCIICHHU C LICJIBIM

noKa3areyiem
Anredpanuyeckue
BbIPa:KeHMsI. 5
KBaaparnbiii TpexusieH
23 KBazgpaTHblil TpéxuiieH 1
24 KOpHI/I KBaJIpaTHOT'O |
TpéXuiieHa
)5 Pa3noxenune kBagpaTHOro 1 bubmmoreka [JOK
TpEXUIIEHA HA MHOXHUTEIHN https://m.edsoo.ru/7f42fd38
26 Paznoxenue kBagpaTHOro | bubnmnoreka HOK
TpEXUWIEHA HA MHOKUTEIIN https://m.edsoo.ru/7f42fd38
KonTpoasnas pab6ora no
7 TemaMm "KBaaparHabie 1 bubnnoreka HOK
kopHu. Crenenu. https://m.edsoo.ru/7f42ec80
KBanpartnblii Tpexusien"
Auredpanvyeckue
BbIPaKeHUSI. 15
Auredpanyeckasi Apo0b
28 | AnreGpandeckas ApoOb 1 bubmorexa HOK
https://m.edsoo.ru/7f430382
JlonycTumble 3HaYEHUS
5o | MCPEMEHHBIX, BXOIMX B| |
anredpandeckue
BBIPAXKECHHS
JlonmycTiumble 3HaUSHUS
30 | WCPEMEHHBIX, BXOIIX B|
anreOpanyeckue
BBIPAXKCHHS
31 OCcHOBHOE CBOMCTBO | bubmuorexa [JOK
anreOpanyeckoi 1podu https://m.edsoo.ru/7f4308e6
1 CokpareHue 1 bu6nuoreka [IOK
anredpanveckux apooeit https://m.edsoo.ru/7f430a8a
3 CokpaiiieHue | bubnuotexa [JOK
anreOpandyeckux Apooeit https://m.edsoo.ru/7f430f44
IIpuBenenne
34  anreOpaumueckux Ipodeit K 1 bubnrorexa LHOK
https://m.edsoo.ru/7f430f44
o011emMy 3HaMEHATETI0
35 Cnosxxenue 1 bu6nuoreka [IOK
anreOpanvecKkux Apooeit https://m.edsoo.ru/7f43128¢
36 Brruuranue ] bu6nuoreka [IOK

anreOpandyecKux aApooeit

https://m.edsoo.ru/7f4315c0
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17 VYMHOXKCHUE 1 bubnuotexa [JOK
anreOpanvecKux Apooeit https://m.edsoo.ru/7f4318c2
18 Jenenue anredbpandeckux 1 bubnmoreka [JOK
npobei https://m.edsoo.ru/7f431a20
[IpeobpaszoBanue
39 | BBEIpaXCHUM, COACPKAIINX 1 bubmorexa LIOK
P > COnepat https://m.edsoo.ru/7f43259¢
anreOpanyeckue Apoou
IIpeobOpazoBanue
40  BBIpaKEHUM, COACPIKALTUX 1 bubmmorexa [TOK
P > COACPaall https://m.edsoo.ru/7f432736
anreOpanyeckue Apoou
IIpeobOpazoBanue
. bu6nmoreka [IOK
41  BBIpaKEHUH, COACPKAIINX 1
https://m.edsoo.ru/7f432736
anreOpanveckKue Jpoou
KonTpoasnas pab6ora no
TeMe ""AsnredOpanyeckas
42 obL"/ 1 bubmmnoreka [JOK
Ap https://m.edsoo.ru/7f431d36
AJIMMHUCTPATUBHAS
KOHTPOJIbHAs padoTa
YpaBHeHus u
HepaBeHCTBA. 15
KBagparnbie ypaBHeHHsA
bubnnoreka IIOK
4 K 1
3 BA/PATHOC ypaBrerue https://m.edsoo.ru/7f42eela
Henonnbie kBaipaTHBIE
44 aBHEHUS U CIIOCOOBI UX 1 brbmmorexa [TOK
P https://m.edsoo.ru/7f42eela
perieHus
45 Pemenne HemomHEBIX | bu6nuoreka [IOK
KBaJpaTHBIX YPaBHEHUN https://m.edsoo.ru/7f42eela
46 Popmyna KopHen 1 bubmuoreka [JOK
KBaJIpaTHOI'0 YpaBHEHUS https://m.edsoo.ru/7f42f158
Pemenne kBagpatHoro
47 ABHEHHUS C il(:))Mo bIO 1 brbmmorexa [TOK
P = https://m.edsoo.ru/7f42f3f6
bopmybl
43 Pemenue kBapaTHbIX 1 but6mmoreka [IOK
ypaBHEHUU https://m.edsoo.ru/7f42f5a4
49 Teopema Buera. Teopema, 1 bubmmoreka [JOK
oOpartHas Teopeme Buera https://m.edsoo.ru/7f42fef0
Pemenue 3ananuii Ha
50 m I/IMeHeHI/I: TEOPEMBI 1 brbmorexa [OK
p . P ’ https://m.edsoo.ru/7f430076
oOparHoii Teopeme Buera
Pemienne ypaBHeHui,
but6mmoreka [IOK
51  cBoasmuxcs K 1

KBaApaTHBIM

https://m.edsoo.ru/7f43c542
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52

53

Pemienue ypaBHeHui,
CBOJISIIIUXCS K
KBaApaTHbBIM

[Ipocreitmme qpoOHO-
panroHaIbHbIC YPaBHEHUS

but6mmoreka [IOK
https://m.edsoo.ru/7f43c¢3d0

bu6nuoreka [IOK
https://m.edsoo.ru/7f4328c6

54

Pemenue npo6HO-
parroHaTbHBIX
ypaBHEHUH

bu6nuoreka [IOK
https://m.edsoo.ru/7f432b6e

55

56

57

Pemenne TekCTOBBIX
3aJ1a4 ¢ IOMOIILIO
KBaJPaTHBIX YPaBHECHUU
Penrenne TekCcTOBBIX

3a/1a4 ¢ IIOMOLLBIO
KBaJPaTHBIX YPaBHEHUU

KonTpoasHnas pab6ora no
TeMe "KBaaparHubie
ypaBHeHus"

YpaBHeHus u

HepaBeHcTBa. CucTemMbl
YPABHeHMH

13

bu6nmoreka [IOK
https://m.edsoo.ru/7f42f75¢c

bubnuorexa [JOK
https://m.edsoo.ru/7f42£8f6

bubmnoreka IIOK
https://m.edsoo.ru/7f4301{2

58

JInneliHoe ypaBHEHHE C
ABYMs ICPEMCHHBIMU, €TI0

rpaduk

59

I'paduueckuii crioco6
pELICHUS TUHEUHOTO
YpaBHEHHUS C ABYMS
NEPEMEHHBIMH.
[Ipumeps! pemenus
JIMHENHOIO ypaBHEHUS C
JBYMsI IEPEMEHHBIMH B
LEJbIX YUCIIax

60

Cucremsl 1ByX ypaBHEHUN
C ABYMS IEPEMEHHBIMM.
B3anmnoe pacnonoxenne
rpauKOB JTMHEHWHBIX
YpaBHEHUH Ha
KOOPJAMHATHOM IIJIOCKOCTH

61

Cucremsl 1ByX ypaBHEHUN
C IByMs IE€PEMEHHBIMHU.
['paduyeckuii cocod
peleHus
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62

63

64

65

CucreMbl IBYX ypaBHEHHI
C ABYMS IEPEMEHHBIMM.
Merton pemenus
MOJCTaHOBKOM

CucreMbl IBYX ypaBHEHHUI
C IByMs IE€PEMEHHBIMHU.
Merton pemenus
CJI0’KEHUEM

CucreMbl HETMHEHHBIX
ypaBHeHuH. ['paduaeckuit
croco0 pereHus

HccnenoBanue u pemexue
CHCTEM JIMHEHHBIX
YpaBHEHUH C IByMs
HepPEMEHHBIMU

66

I'paduueckoe pemenue
CHUCTEM ypaBHEHUH, OJTHO
13 KOTOPBIX HEJIMHEHHOE

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

67

Croco0 I10ICTaHOBKHA IS
pELICHUS HETMHENHBIX
CHUCTEM ypaBHEHUH C
JIBYMSI TIEPEMEHHBIMH,
OJIHO U3 KOTOPBIX
JIMHENHOE

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

68

Pemenne TeKCTOBBIX
3a7a4 C IIOMOIILI CUCTEM
ypaBHEHUU

69

70

Pemenne TeKCTOBBIX
3a7a4 C IIOMOIILI CUCTEM
ypaBHEHUU

Pemenue TekcToBBIX
3a/1a4 € IOMOUIBIO CUCTEM
ypaBHEHUU

YpaBuenus u

HepaBeHCTBA.
HepaBencrsa

12

71

YuciioBble HEPABEHCTBA U
UX CBOMCTBA

72

73

YucrioBble HEPABEHCTBA U
UX CBOMCTBA

HepaseHnctBo ¢ onHOM

MEPEMEHHOM
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74

75

76

77

78

79

JIuHeitHbIe HEpaBEHCTBA C
OJHOI IEPEMEHHON U NX
pemenue. M3o0paxenue
pELIEHUs HAa YUCIOBOM
PAMOM

Pemenune nuneitHoro
HEpPABEHCTa C OJHOMN
MEPEMEHHOMN

Penrenue muHerHOrO
HEpaBeHCTa C OJTHOM
NepeMEeHHOMN

Cucrembl TUHEHHBIX
HEPaBEHCTB C OJIHOU
MIEPEMEHHOMN U UX
pemienue. M3o0paxenue
pELIeHUs] Ha YUCIOBOI
IPSIMOM

N3o06paxenue pemieHus
JMHEWHOTO HEPaBEHCTBA U
UX CHCTEM Ha YHCIIOBOU
npsMOit

N306paxkenue perieHus
JUHENWHOTO HEPABEHCTBA U
MX CHCTEM Ha YHCIJIOBOU
IpsAMOit

but6mmoreka [IOK
https://m.edsoo.ru/7f42c692

bu6nmoreka [IOK
https://m.edsoo.ru/7f42c840

bubmnoreka IIOK
https://m.edsoo.ru/7f42cb88

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

bubmmoreka [IOK
https://m.edsoo.ru/7f42c9¢e4

80

Pemenne cucremsl
JIMHENHBIX HEPABEHCTB C
OJIHOU IIEPEMEHHOMN

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

81

Pemenne cuctemMul
JIMHENHBIX HEPABEHCTB C
OJHOU EPEMEHHOU

82

KonTpoJsbHnasi padora nmo
TemaM ""HepaBencrsa.
Cucrembl ypapHeHH#l'"

®ynkuuu. OCHOBHBIE
NOHATHS

83

84

[onsatue pyHkunM

OO6nacth onpeneneHus u
MHO>KECTBO 3HAUYECHUI

byHKIIUN

but6mmoreka [IOK
https://m.edsoo.ru/7f433c12

but6mmoreka [IOK
https://m.edsoo.ru/7f433d84

85

Croco0OsbI 3aaanust
byHKIHHA
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86

I'paduk dysaxmm

87

88

89

CoiicTBa (pyHKINU, UX
oToOpakeHHEe Ha rpaduke

Dyukuun. Yucnoseie
GyHKkIumn

UteHue U MocTpoeHue
rpauKOB 3JIEMEHTAPHBIX
byHKIHHA

DyHKIUA NPSIMOI
MPOMOPLUUOHATIEHOM
3aBHCHMOCTH, €€ CBOICTBa
u rpaduk. OyHKIUA y = [X|

90

@yHKIMS 00paTHOM
IPONOPLUOHATIBHON
3aBHCHUMOCTH, €€ CBOICTBA
U rpaduk

bubmnoreka IIOK
https://m.edsoo.ru/7f434bbc

91

92

93

[TocTpoenue runep6oJibl
OyHKIUA y = X2 U €€
CBO¥CTBa U rpaduk
Dynkuus y = x> u eé
CBOMCTBa U rpaduk

bubmuorexa [JOK
https://m.edsoo.ru/7f4343e2

bubnnoreka IIOK
https://m.edsoo.ru/7f434572

94

OyHKIUU y =X2, y = X3, y
= VX, y = [x|; Tpaduueckoe
peneHue ypaBHEeHUN 1
CUCTEM YpaBHEHUH

bubmmoreka [IOK
https://m.edsoo.ru/7f434d38

95

KonTposbHas pabora Ha
NPOMEKYTOUYHOM
arrecrauuu /
Bcepoccuiickast
NnpoBepoYHasi padora

bu6nuoreka [IOK
https://m.edsoo.ru/7f4371aa

96

KonTposbHas pabora Ha
MPOMEKYTOYHOM
arrecrauuu /
Bcepoccuiickast
npoBepovyHasi padbora

bu6nuoreka [IOK
https://m.edsoo.ru/7f434eb4

97

IHoBTOpEHUE M
00001IeHUE

[ToBTOpeHwMe.
ToxecTBeHHOE
npeoOpa3oBaHue
anreOpanvaecKux
BBIPAXKEHUI
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IToBTOpenue. KBaapatHsiii
KOPEHb U KBaJIpaTHbBIC
98 aBHeHus. Pemenue 1 bubnnorexa LIOK
P ' hitps://m.edsoo.ru/7f43736¢
3a/1a4 C IOMOILBIO
ypaBHEHU I
% IToBTOpEHME. YPaBHCUHI/I}I | Bu6muorexa LIOK
1 CHCTEMBI ypaBHCHUH https://m.edsoo.ru/7f437510
[ToBropenue. JInneiinsie
100 HepaBeHcTBa U UX 1 Bubmarorexa ITOK
p hitps://m.edsoo.ru/7f4376b4
CUCTEMBI
[ToBTOpenue. JInnenHbie
101 HepaBeHcTBa U UX 1 Bubmaorexa ITOK
P https://m.edsoo.ru/7f436b88
CUCTEMBI
bubmuorexa [JOK
102 | 11 . D 1
02 HosTopenue. PynkuuH https:/m.edso0.ru/7f437858
OBHIEE KOJIMYECTBO
YACOBIIO 102
IMPOTPAMME
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AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaT B405277293499267705827922462814794623582890807199
Bnageney bawuHa Eneda BUKTopoBHa
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