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HOACHUTEJBHASA 3AIINCKA

Pabouas mporpamma coctaBjieHa Ha OCHOBE:
1. ®denepambHOrO TOCYAAPCTBEHHOTO 00pa30BAaTEIBHOTO CTaHAApPTa OCHOBHOTO

oOmero oopazosanusi ([Ipuka3z Munucrepcta npocsenieHust PO ot 31.05.2021 No287
¢ u3meH. ot 22.01.2024);

2. OcHOBHOM 00pa30BaTeIbHON MPOTpaMMBbI OCHOBHOTO OOWIET0 0Opa3oBaHUs
MAOY Ab6arckas COIL Ne 1, npotoko:n nexparorudeckoro coBera ot 30.08.2023 r. Ne
18, ¢ m3m. ot 23.05.2025;

3. IIpuxaza Munnpocsemienus Poccuu ot 26.06.2025 N 495 "OO yrBepx)aeHUU
dbenepanbHOTO MepedyHs yaeOHUKOB, JOMYIICHHBIX K MCTIOIB30BAHUIO IPU PeaTH3aIliN
UMEIOIIUX  TOCYJApCTBEHHYIO  aKKpEAUTAIMI0  00pa3oBaTelbHBIX  MPOTpaMM
HAa4YaJIbHOTO  OOIIEro, OCHOBHOIO OOIEro, cpeaHero oOmero oOpa3oBaHuUs
OpraHu3alUsIMH,  OCYIIECTBIAIONIMMU  OOpa3oBaTelIbHYI0  JACSATEIBHOCTh U
YCTAHOBJICHUS TPEJEIHHOTO CPOKa HCIOIb30BAHUS MCKIIOYEHHBIX YUYEOHUKOB WU
pa3pabOTaHHBIX B KOMIUIEKTE C HUMH Y4€OHBIX MTOCOOUIA";

4.Yyebnoro uiana MAOY Abatckas COIL Ne 1 na 2025 — 2026 y4eOHBbIif To1;
5.®enepanbHON paboyel mporpamMMbel 1o ydyeOHOMY mnpenMery «MaTtemaTuka»
(6a30BbIN ypOBEHB) AJIA 5-9 KI1acCOB 00Pa30BATEIbHBIX OpTraHU3aIUM.

AnreOpa SBJISIETCSL OJTHUM U3 OMOPHBIX KYPCOB OCHOBHOT'O 00IIIETO 00Opa30BaHUS:
OHa o0OecreurnBaeT U3yYeHUe IPYrux JAUCIUIUINH, KaK €CTECTBEHHO-HAYYHOTO, TaK U
T'YMaHHUTAPHOTO ITUKJIOB, €€ OCBOCHHE HEOOXOAMMO JJIsI TPOJI0JDKEHNS 00pa30BaHUS U
B IOBCEIHEBHOW >XM3HU. Pa3zBuTHe y OOy4aromMXCs HAYYHBIX MPEACTABICHHUA O
MPOUCXOXKJICHUN U CYIIHOCTH ajreOpanyeckux aOCTpakivii, crocode OTpaKeHHs
MaTeMaTUYECKOW HAayKOW SIBJICHUW U TPOILIECCOB B MPHUPOJE U OOIIECTBE, POJIH
MaTEMaTUYECKOTO MOJICIIMPOBAHUS B HAYYHOM IMO3HAHUH U B TIPAKTUKE CIIOCOOCTBYET
(bopMHPOBAHNIO HAYYHOTO MUPOBO33PEHHUS U KAUE€CTB MBITIICHUS, HEOOXOAMMBIX JIJIst
aJlanTalui B COBpeMeHHOM uppoBoM obmiecTe. M3yueHue anredpbl o0ecrieurnBaeT
pa3BUTHUE yMEHHUsI HaOJI0/1aTh, CPaBHMBATh, HAXOJUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIUICHUS, CIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
JIEUCTBUS W BBIBOJBI, (OPMYNIHpPOBaTh yTBepkaeHusA. OcBoeHHE Kypca anreOpsl
o0ecreunBaeT pPa3BUTHE JIOTHYECKOTO MBIIIUICHUS] 00YJaroONuXCs: OHU HCTOIB3YIOT
JNEAYKTUBHBIC W WHAYKTHBHBIC PAcCYXKJACHHS, OOO0OIIEHWEe W KOHKPETH3AIUIO,
a0bcTparupoBanue W aHayioruto. OOyueHue anreOpe MpesarnosaracT 3HAUYUTEIbHBIN
00BEM CaMOCTOSATENTHLHON JEATEILHOCTH 00YJaroIIUXCsl, TOITOMY CaMOCTOSTEIHLHOE
perieHue 3aa4 SBISICTCS peaau3aiuen e TeIbHOCTHOTO MPUHITUIIA 00yIeHUS.

B cTpykType nporpamMmel yueOHOTO Kypca «Anredpa» Jjisi OCHOBHOTO OOIIETO
00pa3oBaHUsI OCHOBHOE€ MECTO 3aHHUMAIOT COIEPKATEIbHO-METOANYECKUE JIMHUU:
«Yucna u  BBIUMCICHUS», «ANreOpanyeckue BBIPAKEHUs», «YpaBHEHUA W
HEPABEHCTBA», «PyHKIMW». Kaxnas u3 3TuxX coaepKaTeabHO-METOAUYECKUX JTUHUAN
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pa3BUBAETCS HAa MPOTSHKEHUU TPEX JIET U3YUEHUS Kypca, B3aUMOJECUCTBYSI C IPyTUMHU
ero JuHusIMU. B Xxone wu3ydeHuss ydyeOHOro Kypca OOYYarOHIMMCSl MPUXOJIUTCA
JIOTUYECKU PACCYXAAaTh, UCMOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN SI3bIK. B cBsi3uU C
3TUM B NIporpaMmy Yy4eOHOro Kypca «Anredpa» BKIIOUYEHbI HEKOTOPHIE OCHOBBI
JIOTHKHW, TMPEJCTABICHHBIE BO BCEX OCHOBHBIX pa3zjenax MaTeMaTHU4eCKOTo
oOpa3oBaHMsi M  CHOCOOCTBYIOLIME  OBJAJACHUIO  OOYYalOlIMMUCS  OCHOB
YHUBEPCAIBHOTO MaTeMaTU4yeckoro s3bika. ConaepkaTelbHOW U CTPYKTYpPHOM
OCOOEHHOCTBIO Y4YeOHOro Kypca «AJredOpa» SBISETCS €ro WHTETPUPOBAHHBIN
XapakTep.

Conepxanue TUHUM «Hucia U BBIYUCICHUSD) CITYKUT OCHOBOM /7151 TAJIbHEHIIIETO
U3YYCHHUS] MAaTeMATHUKH, CIOCOOCTBYET pPa3BUTHIO Yy OOYYaIOIIUXCS JIOTUYECKOIO
MBIIIJICHUs, (OPMUPOBAHUIO YMEHHUS TOJB30BAThCS AJNTOPUTMAMHU, a TaKKe
MPUOOPETCHUIO MPAKTUUECKUX HABBIKOB, HEOOXOJIUMBIX JIJIsi TTOBCEHEBHOU KU3HHU.
Pa3BuTre MOHATHA O YMCIIE Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs CBS3AHO C
palMOHAILHBIMUA U UPPAIMOHATBLHBIMU YHCIaM#, (GOPMUPOBAHUEM MIPEACTABICHUN O
JNEUCTBUTEIBHOM 4YHUCJE. 3aBEpUICHHUE OCBOCHHUS YHUCIOBOM JIMHUU OTHECEHO K
cpeaHeMy o01IeMy 00pa30BaHMIO.

Conepxanue IByX alireOpandecKkux JIMHUN — « AITeOpanvecKue BIPXKEHUS» U
«YpaBHEHHUSI U HEPABEHCTBa» CHOCOOCTBYET (OPMUPOBAHUIO Yy OOYUYAIOIIUXCS
MaTEMaTUYECKOro arrnapara, HEoOXOJUMOIO [UJIsi pEIICHHUs] 3aJad MaTEeMaTUKH,
CMEKHBIX MPEAMETOB U MPAKTUKO-OPUEHTHUPOBAHHBIX 3a1a4y. Ha ypoBHE OCHOBHOIO
oOmiero oOpa3zoBaHust y4e€OHBI MaTepual TPYNIHUPYETCS BOKPYT PalMOHATBHBIX
BbIpakeHUU. AusreOpa JEMOHCTPUPYET 3HAUCHHE MATEMaTUKU Kak s3bIKa IS
MIOCTPOCHUSI MATEMATUUYECKUX MOJIEJICH, OMMCaHUs TIPOIIECCOB U SBJICHUN PEATIbHOTO
mupa. B 3amaum oOydeHuss anreOpe BXOMAT TakkKe JajbHEHIee pa3BUTHE
AITOPUTMHYECKOTO MBIIIICHUS, HEOOXOIUMOT0, B YaCTHOCTH, JUIsi OCBOCHHUS Kypca
uHpOpMaTUKX, U  OBJIQJICHUE  HAaBbIKAMM  JCAYKTUBHBIX  PaCCyXICHUII.
[IpeoOpazoBanrie CUMBOJIBHBIX (OPM CIIOCOOCTBYET Pa3BUTUIO BOOOpaKEHUS,
CIOCOOHOCTEN K MaTeMaTHYECKOMY TBOPYECTBY.

Conepxanue (yHKIIMOHATBHO-TpAUUECKON JIMHUM HAIEJICHO Ha TOJy4YeHUe
0OyJaronMMUCs 3HaHUN 0 PYHKIUAX KaK BaXKHEHIIIEH MaTeMaTHYECKON MOJIEIH JJIs
OTMCAHUSI M UCCJEAOBAHUS Pa3HOOOpPA3HBIX MPOIECCOB M SBJICHUM B TPHUPOJIEC U
oOmectBe. M3yuenne Marepuana cnocoOCTBYET Pa3BUTHIO y OOyUYaIOIIUXCS YMEHUS
HCIIOJIH30BATh PA3INYHBIC BRIPA3UTEIIbHBIE CPEICTBA SI3bIKAa MATEMATHUKH — CIIOBECHBIE,
CUMBOJIMYECKHUE, Tpaduueckre, BHOCUT BKJIAJ B (POPMUPOBAHUE MPEACTABICHUNA O
POJIM MaTEMAaTHUKH B Pa3BUTUU ITUBWIN3AINH U KYJIbTYPHI.

CornacHo yueOHOMY TU1aHy B 7—9 Kjaccax u3ydaeTcsl yaeOHbIN Kypc « Anredpay,
KOTOPBIM BKJIIOYAET CIEAYIONIMEe OCHOBHBIC paslenbl cojepxkanus: «Yucna u
BBIYHCIICHUS», «ANreOpandeckue BBIPAKCHUS», «YPaBHEHUS U HEPABEHCTBA,
«DOyHKIUN.



Ha uzyuyenue yuebHOro Kypca «Anredpa» orBoautcs B 7 kinacce — 102 ygaca (3
Jaca B HeJlenmo0), B 8 kiacce — 102 gaca (3 yaca B HEJIEJIO).



COIEPKAHUE YYEGHOT'O KYPCA

7 KJIACC

Yuciaa 1 BBIYUCTCHUSA

JlpoOu 0OBIKHOBEHHBIE U IECATUYHBIE, TIEPEX0]] 0T OAHOM (POPMBI 3amucu apoodeit
K napyrou. [loHsTne panuoHaNbHOTO YHCIIA, 3alMCh, CPABHEHUE, YIOPSAIOYMBAHHE
palMoHaIbHBIX 4Ynced. Apudmerndyeckue ACUCTBHUS C PALMOHAIBHBIMH YHCIAMH.
Pemenue 3ana4 u3 peanbHON NPAaKTUKU HA YaCTH, Ha IpOOu.

Crenenb ¢ HaTypaJbHBIM [OKa3aTeJeM: OIpeAeNeHne, IpeoOpa3oBaHue
BBIPKEHUII Ha OCHOBE OIpEAeNCHUs, 3amuch OonbIuXx uucen. [IpoieHTsl, 3amuch
MPOLICHTOB B BHUJE JIpoOM M ApoOM B BUAE NPOLEHTOB. TpH OCHOBHBIE 33/Jaud Ha
IIPOLIEHTHI, pEUICHUE 3a]]a4 U3 PEaJIbHON NPAKTUKU.

IIprMeHenne IPU3HAKOB JEIUMOCTH, Pa3JI0KEHUE HA MHOKUTEIN HATyPAIbHBIX
quced.

PeanbHble  3aBucMMOCTM, B  TOM  4uciae mOpsMags M oOpaTHas
[IPONIOPLIUOHAIIBHOCTH.

AJire0panvecKue BbIPAKEHUS

IlepeMeHHBIE, YMCIIOBOE 3HAYEHUE BBIPAKECHUA C NEPEMEHHOM. JlomycTUMbIE
3HA4YEHUs NEepEeMEHHBIX. [IpeacTaBieHne 3aBUCUMOCTH MEXIYy BEIUYMHAMU B BHUJC
dopmynsl. Beruucnenus no ¢opmynam. [IpeoOpazoBanrie OyKBEHHBIX BBIPAKEHHI,
TOXKJECTBEHHO pPaBHbIE BBIPAXKEHMsI, IMpaBWia MpeoOpa3oBaHUs CyMM U
POU3BE/ICHUH, TPaBUIJIa PACKPBITUS CKOOOK M MPUBEIEHUS MOJOOHBIX ClIaraeMbIX.

CBONCTBA CTENEHU C HATYPAIBHBIM MOKA3aTENIEM.

OnHowiensl U MHOTOWIEHBl. CreneHb MHorousjeHa. ClOKEHHE, BbIUMTAHHE,
YMHOXXEHHE MHOTOWIEHOB. POPMYJIbl COKPAIEHHOIO YMHOKEHHUS: KBaApaT CyMMBbI U
KBagpar pasHoctu. Popmysia pa3HOCTH KBaapaToB. PasimoxkeHue MHOTIOYIECHOB Ha
MHOXHUTEIIH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHEeHUE, KOpPEHb YypaBHEHUs, IMpaBuja MpeoOpa3oBaHUs YpaBHEHHS,
PABHOCWJIBHOCTb YPAaBHEHUM.

JIluHeiHOEe ypaBHEHHWE C OJHOW IEPEMEHHOM, YHCJIO KOPHEH JIMHEUHOTO
yYpaBHEHUS, PEIICHUE JTUHEHHBIX yYpaBHEeHU. COCTaBIE€HUE YPAaBHEHUH MO YCIOBHIO
3ajaun. Pemenue TeKCTOBBIX 3a1a4 € MOMOUIBIO YPABHEHUM.

JIuneitHoe ypaBHEHHE C JBYMs MEpEMEHHbIMU U ero rpadguk. Cucrema ABYX
JVHEWHBIX YpaBHEHUW C JAByMs II€pEeMEHHBIMHU. PemeHue cucreM ypaBHEHUHN
crocoboM mojicTaHOBKU. [IpuMepsl peleHus: TEKCTOBBIX 337a4 C MOMOIIbIO CHCTEM
YpaBHEHUN.

DyHKUNHA

Koopaunara toukn Ha npsmMoi. UHclIOBBIE NMPOMEXYTKH. PaccrosiHue mexny
IBYMsI TOYKAMU KOOPAMHATHOMN IPSIMOM.



[IpsimoyronbHas cucrema koopauHat, ocu OX u Oy. Abcuucca 1 OpAUHATA TOUKH
Ha KOOPAWHATHOM iockocTH. [Ipumepsl rpadukos, 3aganHbIX Gpopmynamu. Utenue
rpadukoB peanabHbIX 3aBucuMocTeil. [lonarne pynkunu. I'padux pynkunu. CoiicTa
byukiuii. Jluneinas Gyukuus, e€ rpaduk. I'paduk dynkmnuun y = |X|. I'paduueckoe
pPEILIEHNE JTUHENHBIX YPABHEHUN U CUCTEM JIMHEUHBIX YPABHCHUU.

8 KUIACC

Yncsia v BbIYMCJIEHUS

KBagpatueiii kopenb u3 uwucia. l[loHstue 00 wuppanMoOHAIBHOM YHCIE.
HecsTuunble MPUOIMKEHUST UppalMOHATIBHBIX 4Yucen. CBoiicTBa apudmeTHdecKux
KBaJIPAaTHBIX KOPHEH U UX NMPUMEHEHHE K MPeoOpa30BaHUIO YHCIIOBBIX BBIPAKEHUN U
BBIYMCJICHUAM. [[€MCTBUTEIIBLHBIC YHCIIA.

CrerneHsb ¢ 1eJIbIM MOKa3aTesieM U €€ cpoiicTBa. CTaHgapTHAs 3aMUCh YHCIA.

AJire0OpanvecKue BbIPaKeHUs!

KBagpaTHbIil TpEXUIEH, pa3IoKeHUE KBAAPATHOTO TPEXUIEHA HA MHOXKHUTEIIN.

AnreOpandeckas JpoOb. OCHOBHOE CBOWMCTBO anreOpandyeckod JApoOH.
CnoxxeHue, BbIUMTAHUE, YMHOXKEHHUE, [EJICHHE  anredpandyeckux ApoOer.
PanrionanpHbie BRIpaXKEHUS U UX MPEOOpPa3OBaHUE.

YpaBHeHUS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, (popMmyrna KOpHEH KBaJpaTHOTO ypaBHEHHUs. Teopema
Buera. Pemenne ypaBHeHUH, CBOASAIIMXCS K JMHEWHBIM U KBaapaTHBIM. [IpocTeimme
IpOOHO-pallMOHAIbHBIEC YPABHEHMUS.

I'paduueckass mHTEpHIpeTalus ypaBHEHUN C JIBYMs MEPEMEHHBIMH M CHUCTEM
JIMHEMHBIX YpPaBHEHUM C JAByMs MNepeMeHHbIMU. [Ipumepsl pemieHus cucrem
HEJIMHEWHBIX YPAaBHEHUM C IBYMsI IEPEMEHHBIMH.

Pemennie TeKCTOBBIX 3a71a4 aaredpanyeckuM crocoooMm.

HucnoBble HEPABEHCTBAa M MX CBOMCTBA. HepaBeHCTBO ¢ OAHOM MEPEMEHHOM.
PaBHOCUIBHOCTH HepaBeHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM MEPEMEHHOM.
CucTeMbl TMHENHBIX HEPABEHCTB C OJJTHOM NTEPEMEHHOM.

DOyHKIUU

[Tonsitne pynkmuu. O6macTh ONpeeieHns 1 MHOKECTBO 3HAYCHUHN (DYHKIIUH.
Crioco0Obl 3a1aHust GYHKITHI.

I'padux ¢ynxmuu. Utenuwe cBoiictB dyHkiuu mno e€ rpaduky. [Ipumeps
rpa@ukoB QyHKIMMI, OTPAXKAIOIIUX PEATIbHBIE MPOLECCHI.

OYHKIMK, ONKCHIBAIOIIME MPAMYHO M OOpaTHYI0 MPONOPLUUOHATIbHBIC
3aBHCHMOCTH, ux rpadukn. OyHkmmn Y = X2, Y = x3, y = VX, y=|x|. ['paduaeckoe
pElLIEHNE YPAaBHEHUN U CUCTEM YPABHEHUM.

C yuerom paboueii mnporpaMMbl BOCTIMTAHUSA MPETYyCMOTPEHO:
v\ YCTaHOBIEHHUE JIOBEPUTEIbHBIX OTHOILIEHU I c 0o0y4YarommnuMucs,
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CIOCOOCTBYIOLIUX MO3UTUBHOMY BOCIPUITHIO O0YyYaIOIIMMUCS TpeOOBaHUM U MPOCKHO
yUdTeNsl, TMPUBJICUCHUIO WX BHUMaHUSA K 0OCyXJaeMoil Ha ypoke HH(pOpMaiuw,
aKTUBU3AIIMH UX MMO3HABATEIHHON ACSITENbHOCTH;

v' noOyxkaeHne 0oOydarommxcs COOJI0IaTh Ha YPOKE OOIICTIPHHATHIC HOPMBI
MOBE/ICHHUS, TIPaBUiia OOIICHUS CO CTAPIIMMU M CBEPCTHUKAMH, MPUHIUIIBI y4eOHOU
JUCIMIUTAHBI U CAMOOPTaHU3aLlNY;

v\ IpuBIICYCHHE BHUMAHUS 00YYAIOIINXCS K ICHHOCTHOMY aCIeKTy H3ydaeMbIX Ha
ypOKax SIBJICHHM, opraHu3anus MX paboThl ¢ MOJydyaeMOW Ha YpPOKE COIHUAIBHO
3HAYMMOM uH}OpMaIMei;

v\ BKJIIOYEHHE B YPOK HIPOBBIX IMPOIEAYP C LENbIO MOMIEPKAHUA MOTHBAIMN
oOy4Jaronuxcsi K MOJIy4eHUIO 3HaHUM, HaJaXKUBAHUIO TMMO3UTHUBHBIX MEXIMYHOCTHBIX
OTHOLIEHUH B KJIACCE;

v\ NpPUMCHCHHE HA YPOKE HMHTEPAKTHBHBIX (OPM pabOTBl C OOYYArOIIMMHUCS:
UHTEJUICKTYadbHbIX ~ UTP, CTUMYJUPYIOIIMX  IO3HABATEIbHYID  MOTHBAIUIO
oOyyarommxcs;

v UHAIMMPOBAHWE W  MOJIEPXKKA  HCCIENOBATEIbCKOW  JIEATEIBHOCTH
oOyyarommxcs;

v JEeMOHCTpanus O0ydJalomuMCcsl TPUMEPOB OTBETCTBEHHOTO, TPa)XTAHCKOTO
MOBEJICHUS, TPOSBJICHUS YEIIOBEKONIOOUS U J00pPOCEP/IEUHOCTH Yepe3 Moadop
COOTBETCTBYIOIINX 33124 JJIsl PEIICHUSI.



HJIAHUPYEMBIE PE3YJIbTATHI OCBOEHUA YYEFHOI'O KYPCA
JINYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE Pe3yJbTAaThl OCBOCHHUS MPOTrpaMMbl y4eOHOT0 Kypca «Anredpay
XapaKTepU3yrTCA:

1) naTrpuoTHyYecKoe BOCIUTAHME:

MPOSIBICHUEM HHTEpPEca K MPOIIOMY U HACTOAIIEMY POCCUICKON MaTEMAaTHKH,
LIEHHOCTHBIM OTHOILIIEHUEM K JIOCTHXKEHUSIM POCCUUCKUX MATEMATUKOB U POCCUMCKON
MaTeMaTUYECKOW IIKOJIbI, K UCIOJIb30BAaHUIO ITUX JOCTHKEHUH B APYrMX HayKax W
NPUKJIAJAHBIX cdepax;

2) rpaskaaHCKoOe U TYXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

TOTOBHOCTBIO K BBITMIOJHEHUIO OOS3aHHOCTEH TpaKJaHWHA W peaU3aIifl ero
MpaB, NPEICTABICHUEM O MAaTEMAaTUUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3IMUHBIX
CTPYKTYp, SIBICHUMW, MPOIEAYp TPaKIAHCKOTO OOIIecTBa (HampuMmep, BHIOOPHI,
OMPOCHI), TOTOBHOCTHIO K OOCYXICHUIO JSTHYECKUX MpPOOJEM, CBA3AHHBIX C
MPaKTUYECKUM MPUMEHEHUEM JOCTHKEHUI HayKH, OCO3HAHUEM BaXKHOCTU MOPAJIbHO-
ATUYECKUX MPUHITUIIOB B JICSITEILHOCTH YUEHOTO;

3) TpyaoBOe BOCIIMTAHHUE:

YCTAaHOBKOM Ha AakKTUBHOE Y4YaCTUE B PEIICHUU MPAKTUYECKUX 3a/1ad
MaTeMaTU4YEeCKOW HAIpPaBICHHOCTH, OCO3HAHUEM BAXKHOCTHU MATEMaTUYECKOTO
o0pa3oBaHMsI Ha MPOTSKEHUU BCEH MKU3HM U1 YCHEIHOM NpodecCuOHANbHON
NEATeIbBHOCTY W Pa3BUTHEM HEOOXOAUMBIX YMEHHUM, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHUEM HHAMBUAYATHLHON TPAEKTOPUH OOpa30BaHUS M JKU3HEHHBIX TUIAHOB C
y4€TOM JIMYHBIX UHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTH4ecKoe BOCIIUTAHHUE:

CIIOCOOHOCTBIO K  DMOIMOHAJLHOMY W  ACTETHMUYECKOMY  BOCIIPUATHUIO
MaTeMaTUYeCKUX OOBEKTOB, 3ajlau, pEIICHUM, pacCyXJCHUH, YMEHUIO BUJIEThH
MaTeMaTU4eCKHe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 NMO3HAHUS:

OpUEHTalMed B JICATEIBHOCTH Ha COBPEMEHHYI) CHUCTEMY Hay4HBIX
MPEJCTAaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS UYEJIOBEKA, MPUPOJLI U
oO1iecTBa, TMOHMMAHWEM MAaTEMaTUYECKOM Hayku Kak cdepbl Yel0BEUYeCKOM
NEATEIIbHOCTH, 3TaloB €€ Pa3BUTUS M 3HAYMMOCTH Il PAa3BUTHS LIMBUIIU3AINH,
OBJIQJICHUEM S3bIKOM MAaTEMaTUKHM M MaTEMAaTHYEeCKOW KYJIbTypOWl KakK CpelICTBOM
MO3HAHUS MHpA, OBJAJACHUEM MPOCTCUIIMMH HaBBIKAMU HCCJIEA0BATEIHLCKOM
NeATEIIbHOCTH;

6) ¢usuveckoe BocnuTanue, GopMHPOBAHHME KYJILTYPbl 310POBbS M
IMOLMOHAJIBLHOTO 0JIaronoJIyYns:

TOTOBHOCTBIO TPUMEHSITh MAaTEMATHUYECKUE 3HAHUS B HMHTEpPECax CBOEro
3I0POBbS,  BEACHUS  3J0pOBOro  00pa3a  Ku3HU  (370pOBOE  IHTaHUE,
cOaJIaHCUPOBAHHBIN PEXKUM 3aHITHI U OT/AbIXA, pETYyJIApHas Gu3nuecKasi aKTUBHOCTD ),
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c(hOpMHPOBAHHOCTHIO HaBBIKa pe(IeKCHu, MPU3HAHKEM CBOETO MpaBa Ha OIIUOKY H
TAKOIo K€ IIpaBa JAPYroro 4YeJIOBeKa,;

7) 3K0JIOrHYeCcKOoe BOCIIMTAHUE:

OpUEHTallMell Ha MPUMEHEHHE MaTeMaTHYeCKUX 3HAHUU U1 PelleHUs 3ajad B
00JIaCTU COXPAHHOCTH OKPYXKAIOIIEH Cpeibl, IJITAHUPOBAHUS MTOCTYIKOB U OIEHKU HX
BO3MOJKHBIX TOCJIEICTBUNA JUIsI OKPYXKalOIIEH Ccpeabl, OCO3HAHHEM TIJ00aIbHOrO
XapakTepa 3KOJOTHYECKHUX MPoOJIeM U IMyTel X pelieHus;

8) aganTanmusi K M3MEHSIOIMMCS YCJIOBUSIM COLMAJIBHOH W NPHUPOIHON
cpeabl:

TFOTOBHOCTBIO K JICHCTBUSIM B YCJIOBHSIX HEOMPENENEHHOCTH, IOBBIIICHUIO
YPOBHSI CBOE KOMIIETEHTHOCTH 4Y€pe3 MPAKTHUYECKYIO JESATEIbHOCTh, B TOM UHCIE
YMEHHE YUUTHCS y IPYTHX J0JeH, MpuoOpeTaTh B COBMECTHOM JESITETFHOCTA HOBBIC
3HAHMS, HABBIKM U KOMIIETEHIIMU U3 ONBITA IPYTHUX;

HEOOXOIUMOCThIO B  (DOPMUPOBAHMM HOBBIX 3HaHUH, B TOM YHCIE
GbopMynupOBaTh WU, MOHITHS, TUIIOTE3bl 00 O0BEKTAX U SIBICHUAX, B TOM YHCIIC
paHee  HEU3BECTHBIX, OCO3HaBaThb  JACPUIUTHI  COOCTBEHHBIX 3HAHMA H
KOMIIETEHTHOCTEH, IIIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIUIO, BOCIIPUHUMATh CTPECCOBYIO
CUTYyallMI0 KaK BBI30B, TPEOYIOUIUN KOHTPMEP, KOPPEKTUPOBATH MPUHUMAEMBIC
pemieHuss W JAeWcTBUs, (OPMYITUPOBATH M OILICHWBATh PUCKH M TOCIEACTBHUS,
dbopMUPOBATH OIBIT.

METANPEAMETHBIE PE3YJIBTATDBI
Ilo3naBaTeibHbIE YHUBEPCAIbHBIE YUeOHbIE /1eiicTBUS
ba3oBble j1ornyeckue 1eicTBUA:

e BBIBISITH M XapaKTEPU30BaTh CYIICCTBEHHBIC MPU3HAKA MAaTEMaTHYCCKHX
00OBEKTOB, TIOHATHH, OTHOIICHUN MEXIy MOHIATHAMH, (DOPMYyITHpPOBaAThH
ompeneNeHusl  TMOHSATWUW,  yCTAaHABIWBAaTh  CYHIECTBEHHBIM  TMPHU3HAK
Kjaccu(UKaIuy, OCHOBaHUS i OOOOIIEHUS W CPAaBHEHMS, KPUTEPUHU
MIPOBOJIMMOTI0 aHAJIN3A;

e BOCHPHUHHMMATH, (QOPMYIUPOBATH M  MPEOOPa3OBBIBATH  CYKIACHHS:
yTBEpAUTENbHbIE M OTpHUIATENIbHbIC, CIWHWYHBIC, YacTHbIE U 0OIIue,
YCIIOBHBIE;

e BBIBJISITH MAaTEMAaTUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MIPOTHUBOPEUHS
B ¢aKkTax, JaHHBIX, HAONIOJCHHUAX W YTBEPXKICHHSIX, NpEIaraTb KpUTCPUU
JUIS BBISIBJICHUS 3aKOHOMEPHOCTEW U IPOTUBOPEUYUH;

e Jle7IaTh BBHIBOABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTHMKU, JCAYKTHBHBIX U
WHIYKTUBHBIX YMO3AKITIOUCHUH, YMO3AKITIOUCHHH 10 aHAJIOTHH;

e paszbupaTh JT0Ka3aTEIbCTBA MATEMATHUYECKUX YTBEPXKICHUU (NIPSMBIE U OT
NPOTUBHOTO), TPOBOAWTH CAMOCTOATEIHHO HECJIOXHBIE JOKAa3aTeIbCTBA



MaTeMaTHUeCKUX (DAaKTOB, BBICTPAWBATh aAPTyMEHTAIMIO, MPUBOIUTDH
IPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;
BbIOMpaTh Ccmoco0 pemieHuss ydeOHOW 3amaun (CpaBHHMBATh HECKOJBKO
BApUAHTOB pEIICHUs, BbIOMpPATh HamOojee NOAXOMAMMA € YYETOM
CaMOCTOSITENIHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble nucciienoBarTe/bCKHe AeiiCTBUS.

HCIIOJIB30BaTh BOIPOCHI KAK HCCJENI0BATEIbCKHII HHCTPYMEHT IO3HAHUA,
(opMynupoBaTh BONPOCHL, (PUKCUPYIOIIME MPOTUBOpEUUE, MpodIeEMy,
CaMOCTOSITEJIbHO YCTAHABIMBATh HICKOMOE U IaHHOE, (POPMUPOBATH TUIIOTESY,
apryMEHTHPOBATH CBOIO MO3UINIO, MHEHHUE;

MIPOBOJUTH IO CaMOCTOSITEIBHO COCTABJICHHOMY IUIAHY HECJIOKHBIN
DKCIIEPUMEHT, HEOOJIBIIOE MCCIEAOBAHNE 110 YCTAaHOBIIEHUIO OCOOEHHOCTEN
MaTeMaTUYECKOT0 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKIY CO00i;
CaMOCTOSITENIbHO (HOPMYIHpPOBaTh O0OOIIEHUS U BBIBOJBI IO pe3yjbTaTaMm
IIPOBEAEHHOTO HAOJIIOJIEHUS, MCCIENOBAaHUSA, OLEHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 0000IIECHUIA;

MIPOTHO3UPOBATh BO3MOJKHOE pa3BUTUE TMpOIEcca, a TAaKXKE BbIIBUTaTh
IPEAIIOIOKEHUS O €70 Pa3BUTUU B HOBBIX YCIIOBHUSX.

Pabora ¢ nndopmanmueii:

BBISIBJISITh HENOCTATOYHOCTh M HM30BITOYHOCTh HMH(OpPMAINH, JaHHBIX,
HEOOXOUMBIX JIJISl pEUICHHUS 3a/1a4H;

BBIOWpATh, AHAIU3UPOBATH, CHUCTEMATU3UPOBATH M WHTEPIPETUPOBATH
UHGOPMAITUIO PA3TUYHBIX BUIOB U (OPM MPEICTABICHHUS,

BbIOMpaTh GopMy mpenacTaBieHus WHGOPMAIMM U WLIIOCTPUPOBATH
pemiaemMble 3aJaud  CXEMaMH, JAMarpaMMaMy, WHOM Trpapukod © HX
KOMOMHAIIUSIMU;

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

KoMMyHuKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUSA:

BOCIIPUHUMATh U (DOPMYITUPOBATH CYXKIEHHUS B COOTBETCTBHH C YCIOBUSIMU U
IEISIMU OOIIEHUs, ICHO, TOYHO, TPAaMOTHO BBIPAXKaTh CBOIO TOYKY 3PCHHS B
YCTHBIX U MUCHhbMEHHBIX TEKCTaX, aBaTh MOSICHEHHUS 10 X0y PEIIECHUs 3aa49H,
KOMMEHTHPOBATH MOJIYYCHHBIN PE3YIbTAT;

B X0Jie¢ OOCYXJCHHS 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMOW TEMHI,
poOJIeMBI, pelraeMoi 3aJa4yu, BBICKA3bIBaTh WJICH, HAIICJIICHHBIE Ha TOWUCK
pEIIeHUS, COTIOCTABIIATh CBOM CYXKJEHUS C CYKIACHUSIMHU IPYTUX YYACTHUKOB
auanora, OOHApY)XHBAaTh Pa3IMUMe M CXOJCTBO TO3WIMH, B KOPPEKTHOUN
dbopme GopmynupoBaTh pa3HOTIACHUS, CBOM BO3PAKCHHS;
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MIPEACTABISTh PE3yAbTAThl PEIICHUS 3a/1auH, IKCIIEPUMEHTA, UCCIICIOBAHNS,
MIPOEKTA, CAMOCTOSITEIHHO BHIOMPATHh (DOPMAT BRICTYIICHUS C YIETOM 33134
MIPE3CHTAINNA U OCOOEHHOCTEH ayIUTOPUH;

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

MPUHUMATh 1€ COBMECTHOW IEeATEIBHOCTH, IUIAHWPOBATh OPTAaHU3AIMIO
COBMECTHOM paboOThl, pacupeaeysiTh BHUIbI pabdOT, J0rOBapHUBATHCS,
o0CyX/1aTh MPOIECC U Pe3yJbTaT padoThl, 0000IAaTh MHEHHS] HECKOIBKUX
JIIOJICH;

y4acTBOBATh B TPYIIIOBHIX hopMax paboThl (00CYXaeHUS, 0OMEH MHEHHUSIMU,
MO3TOBBIE INTYpMBI ¥ JIPyTW€), BBIMOJIHATH CBOIO YacTh pabOThl U
KOOPJIMHUPOBATH CBOM JICHCTBUS C IPYTHUMH YJICHAMU KOMaHbI, OIICHUBAThH
KauyecTBO CBOETO BKJIaJa B  OOHMMH  MOPOAYKT 1O  KPUTEPHSIM,
c(hOpMyITUPOBAHHBIM YYACTHHUKAMHU B3aUMOICHUCTBUSI.

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOSITENIbHO COCTaBJISITh IUIAH, AJITOPUTM pElIeHUs 3a1adu (Wiau ero
4acTh), BBIOMpaATh CHOCOO pelieHHus ¢ y4ETOM HMMEIOIIMXCS PecypcoB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBaTh M  KOPPEKTUPOBATh
BApUAHTHI pEIEHUM C YYETOM HOBOW MH(OpMaIUu.

CﬁMOKOHTpOJIL, IMOIUOHAJBLHBbIN UHTE/JIEKT:

BJAJIeTh CIIOCOOaMK CaMOIPOBEPKH, CAMOKOHTPOJIS MpoLecca U pe3yibTara
pelIeHns MaTEMaTUIECKOM 3a1auu;

IPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIPHU PELICHUU 3a7a4H,
BHOCUTb KOPPEKTHBBI B JI€ATEIIBHOCTh HAa OCHOBE HOBBIX OOCTOSTEIBLCTB,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJbTaTa AEATEIBHOCTH IOCTABICHHOMN LIEIU U
YCIOBUSIM, OOBSICHATh NMPUYMUHBI JIOCTHIKEHUS WM HEJOCTHKEHMS LIEJH,
HaxOJIUTh OIIHMOKY, AaBaTh OLIEHKY IPHOOPETEHHOMY OITIBITY.

NPEAMETHBIE PE3YJIbTATHI

K xoniy oOyuenuss B 7 kJjacce OOydYarOUUMNUCS TMOJYYHUT CIETYIOLINE
MPEIMETHBIE PE3YJIbTATHI:
Yucaa 1 BbIYUCIEHUSA
BeinonHaTh, coueras yCTHbIE W THUCbMEHHBIE TPUEMBI, apuUPMETHUECKUE
JNEUCTBUS C PAllMOHAIBHBIMU YHCIIAMU.
HaxoguTh 3HAYCHHWS YHCIOBBIX BBIPAKCHUH, NPHMEHATH pPa3sHOOOpa3HbBIC
CrocoObl M TPUEMBI BBIYUCICHUS 3HAYCHHH APOOHBIX BBIPAXKCHUM, COICpIKAIINX
OOBIKHOBEHHBIC U JECATHYHBIC JTPOOH.
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[lepexonute OT OgHOW (QOPMBI 3amHMCH 4YUCEN K APYyroi (mpeoOpa3oBhIBATH
JECSATUUHYIO IPpOOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B IECATUYHYIO, B YACTHOCTH B
OCCKOHEYHYIO IECATUYHYIO APOOB).

CpaBHHBATh M YIIOPSIOYMBATH PALIMOHAIIBHBIE YHCIIA.

OxpyrisaTh yucna.

BpINONMHATS NPUKKUIKY U OLEHKY pe3yJibTaTa BBIYMCIICHUM, OLICHKY 3HA4€HUU
YUCJIOBBIX BBIPAXCHUW. BBITONHATE NEUCTBHS CO CTENEHSMH C HATypAJIbHBIMU
[IOKA3aTeJIIMH.

[IpuMeHATh NMPU3HAKU IEITUMOCTH, Pa3jIOKEHHE HAa MHOKMTENINM HaTypajbHBIX
YHUCEl.

Pemars NpakTUKO-OPMEHTUPOBAHHBIE 3aJa4M, CBSI3aHHBIE C OTHOIICHUEM
BEJIMYMH, MPONOPLUMOHAIBHOCTBIO BEJIMYMH, IPOLUEHTAMH, HHTEPIPETUPOBATH
pe3yabTaThl peuieHus 3a7ad ¢ Y4E€TOM OIPAaHUYECHUM, CBSI3aHHBIX CO CBOMCTBaMU
paccMaTpuBaeMbIX OOBEKTOB.

AJire0OpanvecKue BbIPaKeHUs

Hcnonb3oBath anreOpandeckyro TEPMUHOJIOTUIO U CUMBOJIMKY, IPUMEHSTH €€ B
MIpOLIECCE OCBOEHUS yUeOHOro MaTepHala.

Haxomute 3HaueHHss OyKBEHHBIX BBIPAKEHUN NIPU 3aJaHHBIX 3HAYEHUSX
[IEPEMEHHBIX.

BoInonHATh npeodpa3oBaHus LEJIOr0 BbIPAKEHHUS B MHOTOWIEH MPUBEICHUEM
MOJ00HBIX CaraeMbIX, PACKPBITHEM CKOOOK.

BpINONMHATE yMHOKEHHME OJHOWIEHA HAa MHOIOYIEH M MHOIOWIEHa Ha
MHOTOYJIEH, IPUMEHSTH (POPMYIIbI KBaJipaTa CyMMbI U KBaJlpaTa pa3HOCTH.

OcCylecTBIATh  Pa3JIOKEHUE MHOTOWICHOB HA MHOXHUTEIH C IOMOIIBIO
BBIHECEHUS 3a CKOOKM OOIIEr0o MHOXKHTEJIS, TPYIIIUPOBKU CJIaraéMbIX, TPUMEHEHUS
bopMyJT COKpAIIEHHOTO YMHOKEHUSI.

[TpumensTh MPeoOpa3oBaHKs MHOTOUJICHOB JJI PELICHUS Pa3IUYHbIX 33]ad U3
MaTE€MaTUKH, CMEXKHBIX ITPEAMETOB, U3 PEAIBHOU IPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTENEHEHM C HATypPAJIbHBIMHM IIOKA3aTEIIMU  JUIS
peoOpa3oBaHUsI BEIPAKCHUH.

YpaBHeHUS U HEPABEHCTBA

PemaTte nuHENHBIE ypaBHEHMS C OJHOM NEPEMEHHOM, NPUMEHSS IpPaBUIIA
IIepexo0/1a OT UCXOJHOTO YPAaBHEHUS K PaBHOCUIBHOMY eMy. IIpoBepsATs, siBiseTcs nu
YHUCJIO KOPHEM YPaBHEHHS.

[IpumeHnsaTh rpaduyueckue METOIbl MPU PEIICHUU JMHEWHBIX YPaBHEHUU U MX
CUCTEM.

[lonGupate mnpuMepbl Map YHUCEN, SBISIONIMXCA PEHICHUEM JIMHEHHOro
YPaBHEHMS C ABYMS IIEPEMEHHBIMHU.

CtpouTh B KOOPAMHATHON IMJIOCKOCTH TpadUK JUHEHHOTO YpaBHEHMS C ABYyMS
EPEMEHHBIMHU, MI0JIb3YSCh TpaUKOM, IPUBOAUTH IPUMEPHI PELICHUS YPABHEHUS.
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Pemate cuctembl ABYX JIMHEWHBIX YPABHEHUH C ABYMS MEPEMEHHBIMU, B TOM
qrcie rpadudecKu.

CocCTaBIsATh U pelIaTh JIMHEHHOE YPABHEHHUE WIH CUCTEMY JIMHENHBIX YpaBHEHUI
[0 YCJIOBHIO 3a/aud, HHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJa4d
NIOJIyYECHHBIN PE3YJIbTAT.

DOyHKIUU

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

OTrMeyaTp B KOOPAMHATHOM IJIOCKOCTH TOYKHM IO 3aJaHHBIM KOOPAHMHATaM,
CTPOUTH rpauKu JIUHEHHBIX GyHKIHMH. CTpouTh rpadux GyHKIHH Y = [X|.

OnuceiBaTh C MOMOIIbIO (YHKUUMHA M3BECTHBIE 3aBHCHUMOCTH  MEXAY
BEJIMYMHAMU: CKOpPOCTb, BpEM:, pPACCTOSHHUE, I€HA, KOJMUYECTBO, CTOUMOCTb,
IPOU3BOAUTENBLHOCTD, BpEMS, 00bEM pabOTHI.

Haxonuthb 3HaueHHne PyHKIMU IO 3HAYECHHIO €€ apryMeHTa.

[lonumate rpaduyeckuid crnocod NpPEACTaBICHHUS W aHajdu3a HHPOpPMALIHH,
M3BJIEKATh U UHTEPIPETHPOBATHh MH(POPMALIMIO U3 TPaA(UKOB pealbHBIX MPOLECCOB U
3aBUCUMOCTEMN.

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

YucJia v BIYMCICHUSA

Hcrons30BaTh Ha4aJbHbIE IPEICTABICHUS O MHOKECTBE I€UCTBUTEIIBHBIX YUCEIT
JUI CpPAaBHEHUS, OKPYIJIEHUS M BBIUYMCIICHUN, M300pa)kaTh AEMCTBUTEIbHBIE YHUCIIA
TOYKaMHU Ha KOOPAUHATHOU NPSMOU.

[IpuMeHATh MOHATHE apUPMETUYECKOTO KBAJPATHOTO KOPHS, HAaXOJIUTh
KBaJpaTHbIE KOPHH, HCIIOJb3Yysl MpPU HEOOXOAMMOCTU KAJIbKYJISTOP, BBINOJHATH
npeoOpazoBaHus BRIPAXKEHUM, COEPKAIMX KBaJpaTHbIe KOPHU, UCIOJIb3Ys CBOMNCTBA
KOpPHEM.

Hcnonb3oBaTh 3anmucu OOJIBIIMX M MAJbIX YKCEN C MOMOIIBIO JIE€CSITHYHBIX
npoOeii u creneneit yucna 10.

AJire0OpanvecKue BbIPaKeHUs!

[IpuMeHATh MOHATHE CTENEHW C LEeIbIM  IOKa3aTejeM,  BBINOJHATH
npeoOpa3oBaHus BEIPAKEHUH, COAEPKAIMX CTEIIEHH C LIETIbIM MTOKA3aTEeIeM.

BbINONHATE TOXIECTBEHHbIE MPeoOpa3oBaHus pPalMOHANIBHBIX BBIPAKEHUN Ha
OCHOBE MPaBWJI ACHCTBUIN HaJ MHOTOYJIEHAMU U alre0pandyecKuMu ApoosimMu.

PacknanpiBaTh KBapaTHBIA TPEXWICH HA MHOKUTEIIH.

[IpumensTh MpeoOpa30BaHUs BBIPAKEHUH IS pEHICHUs pa3iIMuYHBbIX 3a7ad U3
MaTE€MaTHUKH, CMEXKHBIX IPEIMETOB, U3 PEAIBHON ITPAKTUKH.

13



YpaBHeHMs U HEPABEHCTBA

Pemiats nuHeiHbIE, KBaJpaTHbIE YPAaBHEHUS W pallMOHAIbHBIE YpPaBHEHUS,
CBOJISIIIAECS K HUM, CUCTEMBI IByX YPaBHEHHU C IBYMS IEPEMEHHBIMM.

[IpoBOAUTH MPOCTENIINE UCCIEA0OBAHNS YPABHEHUIN U CUCTEM YPABHEHUI, B TOM
Yyluclie C MPUMEHEHHEeM TpaduyuecKux MpeAcTaBiIeHUi (yCTaHaBIMBATh, UMEET JIH
YpaBHEHHUE WM CUCTEMA YPaBHEHUH PEIICHUSI, €CITU UMEET, TO CKOJIBKO, U MPOYEE).

[lepexonutp OT cIOBEeCHOM (POPMYTUPOBKH 33a/1a4H K €€ anreOpandeckoil MoIesH
C IOMOIIBIO COCTABJICHUSI YPABHEHUS UJI CUCTEMbBI YPAaBHEHUM, HHTEPIIPETUPOBATH B
COOTBETCTBHM C KOHTEKCTOM 33/1a4U MMOJYyYECHHBIA pE3yJIbTar.

[IprMeHATh CBOMCTBA YMCIIOBBIX HEPABEHCTB [IJISI CPABHEHUs, OLICHKU, PEIIATh
JTUHEHHBIC HEPABEHCTBA C OJHOW MEPEMEHHON M MX CHCTEMBI, 1aBaTh TPadUUECKYIO
WJUTIOCTPALIMIO MHOXECTBA PEIICHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKUUHA

[lonumMaTe ¥ HCHOJB30BaTh (PYHKIIMOHAIbHBIE TOHSTHS MU SI3BIK (TEPMUHBI,
CUMBOJINYECKHUE OOO3HAYCHUS), OMNpPEACaTh 3HAUYCHHE (PYHKIUU TO 3HAYEHUIO
aprymMeHTa, ONpeAesaTh CBOMCTBA PYHKIMU O €€ rpauKy.

Ctpouts rpaduku dJIeMEeHTapHBIX (YHKIIUA BUIA:

y=k/x,y=x2,y=x3,y = ||, y = VX, OIHCBIBaTh CBOICTBA YHCIOBOH (ByHKINHI
o e€ rpaduxy.

K koHiy oOyuenus B 9 kiacce oOydaromuidcss TMOJYYHUT CIEAYIOLINE
MpeMETHBIC PE3YIbTATHI:

Yucaa v BBIYUCICHUSA

CpaBHUBATH U YNOPSAIOYMBATH PALIMOHAJIBHBIE U UPPALMOHAIBHBIE YHCIIA.

BrinonssaTe apudmMernueckre ACHCTBUS ¢ PAIlMOHATBHBIMU YUCIaMU, COYeTas
YCTHbIE M THUCHBMEHHBIC MPUEMBI, BBITIOJHATH BBIYUCICHUS C UPPALUOHATBHBIMU
YU CJIAMU.

Haxonute 3HaueHUs CTENEHEN ¢ LEJIBIMU MOKA3aTeISIMA U KOPHEW, BBIUUCIISTH
3HAYEHUS] YUCTOBBIX BBIPAKECHMUIA.

OKpyrJisiTh  ACUCTBUTENIbHBIE YHUCJA, BBINOJHITh MPUKUIKY pE3yJbTara
BBIYMCIICHUH, OLICHKY YMCJIOBBIX BBIPAKECHUM.

YpaBHeHUS U HEPABEHCTBA

Pemiats nuHeiiHbIE U KBaIpaTHBIC YPABHEHHUSI, YPABHEHUS, CBOSIIUECS K HUM,
MpocTelIme ApoOHO-pAIMOHAIBHBIC YPABHCHHUS.

Pemats cuctembl IBYX JIMHEMHBIX YPAaBHEHUH C ABYMS IEPEMEHHBIMU U CHCTEMBI
JIBYX YpaBHEHUM, B KOTOPHIX OJTHO YPAaBHEHUE HE SIBJISETCS JTUHCHHBIM.

PemaTh TeKCTOBBIE 33/1a4 alNTreOpandecKuM CliocoOOM C MTOMOUIBIO COCTABIIECHUS
YpPaBHEHUS UM CUCTEMBI IBYX YPABHEHUH C JBYMS IMEPEMEHHBIMHU.

IIpoBOAUTE IPOCTENIINE UCCIIEA0BAHNS YPABHEHUN U CUCTEM YPABHEHUN, B TOM
qyucjae ¢ NMpUMEHeHHWeM Tpaduyeckux MpeacTaBieHui (ycTaHaBIMBaTh, UMEET JIU
ypaBHEHUE WM CUCTEMA YPABHEHUH PEILICHHUs, €CJIU UMEET, TO CKOJIBbKO, U MPOUEe).
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Pemarp nuHeWHblEe HepaBEeHCTBa, KBaJpaTHbIE HEPaBEHCTBA, H300paxarTh
pELIEHNEe HEPAaBEHCTB HAa YHCIOBOM NPSIMOM, 3allMCBIBATh PELICHHE C IOMOIBIO
CHUMBOJIOB.

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

Hcnonp30BaTh HEPABEHCTBA NPY PELICHUH PA3JIMYHBIX 33]1a4.

DOyHKIUU

Pacrio3naBate (QyHKUIMKM U3y4eHHBIX BUAOB. [loKa3bpIBaTh CXEMaTHYECKH

pacrojoKeHUE Ha KOOPANHATHOM IUIOCKOCTH I'padukoB GyHKIM Buaa: Y = kX, y = kX
+b,y=kix,y=ax2 + bx+c,y=x3,y =X, y = |X|, B 3aBHCHMOCTH OT 3HAYCHHii
KO3(PHUIIMEHTOB, ONUCHIBATh CBOMCTBA (DYHKIIMA.

Crpouth W H300paxaTb CXeMaTHYECKH TpaUKyd KBagpaTHUYHBIX (YHKLIHM,
OTMCHIBATh CBOMCTBA KBAPAaTUUHBIX (PYHKIIUM 1O UX Tpadukam.

Pacnio3naBaTe kBajpaTuyHyro (GyHKIHIO 1O (GoOpMyIe, MPUBOIUTH MPUMEPHI
KBaIpATUYHBIX (YHKIUNA U3 peaTbHOM KU3HU, GUBUKHU, TEOMETPHH.

YucsioBbIE MOC/IEI0BATEILHOCTH U MIPOrPeccun

Pacnio3HnaBaTh apuMETHUECKYI0 U TEOMETPUYECKYIO TTPOTPECCUU TIPU Pa3HBIX
crioco0ax 3a7aHusl.

BBIMONMHAT,  BBIYMCIEHHS € UCMOJb30BaHueM ¢GopMmyd N-TO  4ieHa
apu(pMETHIECKON U TEOMETPUUECKOM MPOTPECCUid, CyMMBI MEPBHIX N YJICHOB.

N3o0paxkath Wi€HBl MOCIEIOBATEIBHOCTH TOYKAaMU Ha KOOPJAWHATHOM
MIJIOCKOCTH.

Pemiats 3aauu, CBSI3aHHBIE C YUCTIOBBIMU MOCIEA0BATEILHOCTSIMHU, B TOM YHCIIC
3alayd U3 PETbHOW JKM3HU (C HCIOJIB30BAHUEM KaJIbKYyJIATOpa, LHUQPPOBBIX
TEXHOJIOTHH).

Hcnonb3yemble OLEHOYHBIE MaTepuaibl [Js MPOMEKYTOUYHOM aTTECTallhH
pasmenaroTcs Ha caite mKkoJibl. ColiepaHue KOHTPOJIbHBIX H3MEPUTEIbHBIX 3aJaHUN
ompenenseTcss cojepxkanueM (eaepaibHOM paboueil MporpaMMbl IO MaTEMATUKE U
pa3pabarbiBacTCs HA OCHOBE YHUBEPCAJIBLHOIO KOAU(DUKATOpPA pacrpeieiEHHbIX MO
KjlaccaM  TpOBEpsSeMbIX TpeOOBaHWUN K  pe3yjbTaraM OCBOCHUS OCHOBHOM
o0pa3oBaTeIbHOM IPOTPaMMbl OCHOBHOIO 0OIIEro oOpa3oBaHUS M DJIEMCHTOB
comepxkaHusi o anreOpe. [l OIEHKH MOCTHMXKEHUS IUIAHUPYEMBIX DPE3yJIbTaTOB
HCIIOJIB3YIOTCS KOHTPOJIbHBIE PAa0OTHI, COCTABIICHHBIE W3 3aJaHUN W3 CIIEIYIOITUX
MOCOOUH:

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

VYueb6. mocobue st obmeodpa3zoBar. opranuzanuid. B 34. 4.1. Anredpa/ C.A.

[Iectakos, U.B. fmenko. — M.: Ilpocsemenue, pdf;
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v Anrebpa: JWAaKTHYECKWE Marepuaibl: 7 Kiacc: IMOCOOMe JUIs yYaluxcs
obmeoOpasoBarenbHbix opranusammit/ A.I'. Mep3mnsk, B. b. Tlononckuii, E.M.
Pabunosuy, M.C. SAxup., pdf.

v OtkpeiThiii  Gank 3amanmii  OI'D  mo wMmarematmke caiita OUIIHU:
https://oge.fipi.ru/bank/index.php?proj=DEOE276E497AB3784C3FC4CC2024
8DCO
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https://oge.fipi.ru/bank/index.php?proj=DE0E276E497AB3784C3FC4CC20248DC0
https://oge.fipi.ru/bank/index.php?proj=DE0E276E497AB3784C3FC4CC20248DC0

HPOBEPAEMbBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA

OCHOBHOM OBPA3OBATEJIbHOM TPOT'PAMMBI

7 KIIACC
Kon "
A p— IIpoBepsiembie NpeiMeTHbIe Pe3y.IbTaTbl 0CBOeHUsl 0CHOBHOI
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa30BaHUus
pe3yJabTara
1 Yucna u BBIYUCIEHUS
11 BB{HOHHHTB, coyerasi yCTHbIE M TUCbMEHHBIE TPUEMBIL, apH(PMETHIECKHE
JeMCTBUS C pallMOHAJIbHBIMH YU CIIAMU
Haxonuts 3HAQUEHUS  YHUCIIOBBIX BBIpa)KEHUI, HIPUMEHSTh
1.2 pa3sHooOpa3Hble CIOCOOBI M MPUEMBI BBIYUCICHHS 3HAUEHUH APOOHBIX
BBIPa)KEHUI, cofiepkKalux OObIKHOBEHHbBIE U JIECATUYHbIE JpoOU
[Tepexogute OT oaHOW (GoOpMBI 3amMCH YUCEN K  Jpyro
13 (mpeoOpa3oBbIBaTh  JECATUYHYIO  J1poOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B [JECATHUYHYIO, B YaCTHOCTH, B OECKOHEUYHYIO
JIECATUYHYIO IPOOb)
14 CpaBHUBATH U YIIOPSAI0UYMBATH PAllMOHAIbHbBIE YHCIIA
1.5 OxpyrisTh uucna
BBINONHATE NPUKUAKY U OLEHKY pe3ysibTaTa BBIYUCICHHH, OLEHKY
1.6 3HAYECHHUM YMCIIOBBIX BBIPAKCHUN. BBITOIHATE JEHCTBUS CO CTENEHAMMU
C HaTypaJIbHbIMU MOKa3aTesIMU
17 [TpuMeHATh NPU3HAKU JETUMOCTH, Ppa3JI0KEHHE Ha MHOXKHUTEIH
HaTypaJIbHbIX YUCEl
Pemarb  nmpakTUKO-OPHEHTHpPOBAHHBIE  3aJaud,  CBSI3aHHbIE  C
18 OTHOLICHHEM BENIMHH, PONOPLHOHATLHOCTBIO BETMHH, IPOLICHTAMH,
MHTEPIPETUPOBATH PE3YJIbTAThl PELICHUS 3314 C YYETOM OIrpaHUYCHHH,
CBSI3aHHBIX CO CBOICTBAMHU pacCMaTpPUBAEMBIX 0OBEKTOB
2 AnrebpanuecKue BbIPAKEHUS
21 Hcnonp3oBaTth  anreOpandeckyr0 TEPMUHOJIOTHIO U CHMBOJMKY,
INPUMEHSTH €€ B IIPOLIECCe OCBOSHMS yUeOHOT0 MaTepuaa
29 HaxonuTh 3HaueHust OyKBEHHBIX BBIPAKEHUH MPH 3aJaHHBIX 3HAYEHUSX
NIEPEMEHHBIX
23 BemonHsaTe mnpeoOpa3oBaHMsl 1EIOI0 BBIPAKEHHS B MHOTIOWIEH
' IPUBEJICHUEM MOAO0OHBIX CIIaraéMbIX, PaCKphITHEM CKOOOK
BBINONHATE YMHOKEHUE OJHOWIEHA Ha MHOIOWIEH M MHOTOYIEHAa Ha
2.4 MHOTOYJIEH, MPUMEHSATh (GOpMyJbl KBajapaTa CyMMbl U KBajpara
pa3HOCTH
Ocy1ecTBISTh Pa3I0kKEHNE MHOTOWIEHOB HA MHOXKHUTENIN C ITOMOIIBIO
2.5 BBIHECEHHUS 3a CKOOKHM OOIIEro MHOXKHUTEJS, TPYIIUPOBKHU ClIaraeMbiX,
npuMeHeHHs GOopMYI COKPALIEHHOTO YMHOKEHUS
26 [TpumMensTH MpeoOpa3zoBaHUsT MHOTOUJICHOB IS PEIICHHS pasIHHEIX
3aJ1a4 U3 MaTeMaTUKU, CMEXKHBIX MTPEIMETOB, U3 peallbHON MPAKTUKU
27 Hcnonp30BaTh CBOICTBA CTENEHEN C HATYPAJIBHBIMU [10KA3aTEISAMU IS
' peoOpa3oBaHus BEIPAKEHUIN
3 YpaBHEHUS U HEpPAaBEHCTBA
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Pemiate uHElHBIE YpaBHEHUS C OJHOM TIEPEMEHHOW, MPUMEHSS

3.1 IIpaBWa IEPEeXoJa OT MCXOJHOIO YPAaBHEHMSI K PAaBHOCHIBHOMY €MY.
[TpoBepsTS, SIBISETCS JIM YUCIO KOPHEM YPaBHEHUS
39 [TpumensTH rpaduyeckre METOAbI IPU PEIICHUH JUHEHHBIX YpaBHEHUIM
U UX CUCTEM
33 [TonGuparh npuMepsl map YHCEN, SBISIOMIMXCS peIIeHueM JMHEHHOTOo
YPaBHEHMSI C IBYMsI IEPEMEHHBIMU
CrpouTh B KOOPAMHATHOM MJIOCKOCTU IrpauK JIMHEHHOTO ypaBHEHUS C
3.4 JIBYMsl TEPEMEHHBIMH; TOJb3YACh TpapUKOM, MPHUBOAUTH HPUMEPHI
peLeHNs] YpaBHEHMUSI
35 Pemate cucTeMsl 1ByX JTUHEHHBIX YPABHEHUH C JBYMS [IEPEMEHHBIMH, B
TOM 4Hcie rpadu4ecKu
CocTaBnsaTh U pelaTh JIMHEHHOE ypaBHEHHME WM CUCTEMY JIMHEHHBIX
3.6 YpaBHEHUH IO YCIOBHIO 3ajjaud, HHTEPIPETUPOBATh B COOTBETCTBUH C
KOHTEKCTOM 3aJ1aui IIOJY4YE€HHBIH pe3ybTaT
4 Koopaunats! u rpadguku. OyHKIIMN
N300pakaTb Ha KOOPAMHATHOM NpPSAMOM TOYKH, COOTBETCTBYIOIIME
4.1 3aJJaHHBIM KOOpJIMHATaM, Jy4H, OTpPE3KH, HHTEpBAJbl, 3aIUCBIBATH
YHCIIOBbIE IPOMEKYTKH Ha alre0pandeckoM s3bIKe
42 OTtmeuyarb B KOOPAMHATHOW IUIOCKOCTM TOYKH II0 3aJaHHBIM
KOOpJMHAaTaM
43 Crpourts rpaduku muHeHHBIX QyHKIUHA. CTpOoUTh TpaduK QyHKIHH Y =
x|
OnwuceBaTh € MOMOIIBI0 (DYHKIMI HM3BECTHBIE 3aBHCHUMOCTH MEXIY
4.4 BEJIMYMHAMU: CKOPOCTb, BpEMS, pAacCTOSHME, LEHY, KOJHMYECTBO,
CTOUMOCTb, IPOU3BOJIUTEIILHOCTD, BpeMsl, 00BEM padOThI
4.5 HaxoauTs 3HaueHue QyHKIMH 110 3HAYEHUIO €€ apryMeHTa
[Tonumars rpaduyeckuit  cnoco0 TpPEACTaBICHHUS W aHaIU3a
4.6 uHpOpMallUK, U3BJIEKaTh W HWHTEPHPETHUPOBaTh HH(OpManuio U3
rpauKOB peaTbHBIX MPOILIECCOB U 3aBUCUMOCTEM
8 KIIACC
Kon .
IpOBepHEEMOTO IIpoBepsiembie NpeMeTHbIe Pesy.IbTaTbl 0CBOeHHsl OCHOBHOI
pe3yabrata o0pa3oBaTe/IbHON NMPOrPaMMbl OCHOBHOI0 00111er0 00pa3oBaHus
1 Yucna U BBIYUCICHUS
Hcnonp3oBath HayaJbHbIE  MPEJACTAaBICHMS O  MHOMKECTBE
11 JNENCTBUTENBHBIX YHCEN JJIi CPABHEHUS, OKPYIJICHUS U BBIYMCIICHHH,
n300pakaTh JEUCTBUTEIBbHBIE YHCIA TOYKAMH HA KOOPAWHATHOM
PSIMOM
[TpuMeHsTh MOHATHE apUPMETUYECKOTO KBAaIPaTHOIO KOPHS, HAXOIUTh
12 KBaJpaTHbIe KOPHHU, HCHOJB3ysd IMPH HEOOXOIMMOCTH KaJbKYJSATOD,
BBITMIOJHATh MpPeoOpa3oBaHusl BBIPAKEHUHM, COJEP)KALIUX KBaJpaTHBIE
KOPHH, UCIIOJIb3Ys] CBOMCTBA KOPHEH
13 Hcnonb30BaTe 3amucu  OOJBIIMX M MalbIX YHCEN C MOMOIIBIO
JIECATUYHBIX Ipo0ei u cTeneHeit uncna 10
2 Anrebpanyeckue BhIpaXEHHUs

18



2.1

2.2

2.3
2.4

[IpuMeHsTh TOHSTHE CTENEeHH C LEJIbIM I0Ka3aTesieM, BBIOJIHATD
npeoOpa3oBaHus BBIPAKCHHM, COJCPKAIMUX CTEHNEHH C  IEIbIM
MoKa3areyieM

BBITIONMHATE  TOXKIECTBEHHBIE  MPEOOpa3oBaHUS  PAIMOHAIBHBIX
BBIPQKEHHII HA OCHOBE NpaBWJI JCHUCTBUM HaJ MHOIOWICHAMU U
anreOpanvdecKuMHu JIpoOsMHU

PacknanpiBaTh KBaJpaTHBIM TPEXUIEH HA MHOKUTEIIH

[TpumensTh mpeoOpa3oBaHUsl BBIPAKEHUN ISl PEIICHUS Pa3IHMYHbIX
3a/1a4 U3 MaTeMaTUKH, CMEXXHBIX IIPEAMETOB, U3 pEabHON IPAKTUKU

3.1

3.2

VYpaBHEHHUS U HEPABEHCTBA

PemraTs HHHCfIHI)IC, KBaJApaTHBIC YpPaBHCHHA W palllMOHAJIbHBIC
YpaBHCHU:, CBOAAIIUCCA K HHUM, CUCTCMbI IBYX ypaBHeHI/Iﬁ C IBYMs
NEPEMEHHBIMU

[IpoBoguTh mpoCTEHIIME HCCICNOBAaHUS YPAaBHEHUH M CHCTEM
YpaBHEHHIA, B TOM YHCJIE C TPUMEHEHHEM Ipa)uIeCKUX MPeICTaBICHUHA
(ycraHaBnMBaTh, MMEET JIM YpPaBHEHHUE MM CUCTEMa YypaBHEHUH
peIleHus], €CJIU UMEET, TO CKOJIbKO, U ITPOYEE)

3.3

3.4

[TepexoauTh OT CIIOBECHOM (POPMYTUPOBKH 337a49H K €€ allreOpanveckon
MOJIEJIH ¢ TOMOIIIBIO COCTaBJICHUS YPAaBHEHUS WM CUCTEMbl YPaBHEHHH,
HHTCPHIPECTUPOBATL B COOTBCTCTBHUU C KOHTCKCTOM 3aJlaun HOJIy‘ICHHI:Iﬁ
pe3ynbTaT

[IpuMeHATh CBOICTBA YMCIOBBIX HEPABEHCTB JII CPABHEHUS, OLICHKH,
pelmarh JMHEHHbIE HEPABEHCTBA C OJIHOW NEPEMEHHOM M UX CHCTEMBI,
JaBaTh  Ipad@UUyecKyr0  WJUIIOCTPAIIMIO  MHOXECTBA  PELICHH
HEPABEHCTBA, CUCTEMbI HEPABEHCTB

OyHKIMU

4.1

[ToHumMaTh W UCHONB30BaTh (YHKIMOHAJIbHBIE MOHATUS U S3BIK
(TepMHUHBI, CHUMBOJIMYECKHE OO0O3HAUEHUs), ONPENENSITh 3HAUYECHUE
(GYHKLIMU [0 3HAUYEHHUIO apryMeHTa, OIpeJIeNIATh CBOMCTBA (DYHKIIMH 110
e€ rpaduxy

4.2

Crpouts rpaduku 3neMeHTapHbIX QYHKIUHN BUja: y = k/x, Y =X2,y =
X3, Y = [X|, onuchIBaTh CBOIMCTBA YMCIOBON (PYHKIIMH 110 €€ rpadpuxy
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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 3alucu
11 npobeit k npyroii. IloHATHe palMOHAIBLHOTO YHMCIA, 3aIUCh, CPABHEHHE,
YIOPAIOYMBAHUE PALIUOHAIBHBIX YHCEI
19 Apudmernueckue ASHCTBHS ¢ pallMOHATIBHBIMHU yuciamu. Pemienue 3amaq u3
' peasibHOM MPAaKTUKU HA YaCTH, HA JPOOH
13 Crenenp ¢ HaTypaJbHBIM IIOKa3aTeJeM: OIpE/ACICHUE, NpeoOdpa3oBaHHe
' BBIPQXXEHHUI Ha OCHOBE OINpeAeNieHus, 3aIUCh OOJIBIINX YHCel
w [TpoueHTsl, 3aMuch MPOLIEHTOB B BUE APOOU U JpodU B BUAE MPOLEHTOB. Tpu
' OCHOBHBIE 33/1a41 HA IIPOLICHTHI, PEIICHUE 3a/1a4 U3 pPealbHOM NPAKTUKH
L5 [IpuMeHeHHEe TNPU3HAKOB  JEIMMOCTH, DPA3jOKEHHE Ha  MHOMKUTEIU
' HaTypaJbHbIX YHCET
16 PeanbHble  3aBHCUMOCTM, B TOM  4uCle T@psMas W oOpaTHas
' IIPONOPLUUOHAIBHOCTH
2 AnrebpanuecKue BEIPAKCHHS
91 IlepeMeHHBIE, YUCIIOBOE 3HAYEHUE BBIPAKEHUSA C IEPEMEHHOMU. JlommycTUMBbIE
' 3HaUEHUS IEPEMEHHBIX
25 [IpencraBnenre 3aBUCUMOCTH MEXIYy BEJIWYUHAMH B BUAE (POPMYJIBL
' Beruucnenus no gpopmynam
2.3 [TpeoOpa3oBanue OyKBEHHBIX BBIPRXKEHUH, TOXKAECTBEHHO PaBHbIE BBIPAKEHUS
2.4 CBolicTBa CTENIEHU C HATYPAJIbHBIM I10Ka3aTEIEM
95 OpnHowieHnbl u MHorowieHsl. CreneHp MHorowieHa. Cio)keHue, BBIYMTAHHUE,
' YMHO>KEHHE MHOTOYJIEHOB
25 @opMynbl COKpAIEHHOTO YMHOXEHUS: KBAaApPaT CYMMBI M KBaJpaT pa3HOCTH.
' dopmylia pa3HOCTH KBaJpaToB. Pa3znokeHrne MHOTOWICHOB HA MHOYKUTEIIH
3 YpaBHeHUS
31 VYpaBHeHHe, KOpPEHb ypaBHEHHUs, TIpaBuja MpeoOpa3oBaHUs YpaBHEHUS,
' PaBHOCHUJIIBHOCTb YPAaBHEHUN
3.2 JIuneliHOE ypaBHEHHE C OJHOM IIEPEMEHHOM, YHCIO KOpPHEH JIMHEWHOIO

YPaBHEHUS, PEIICHNE JIMHENHBIX YPABHEHUN
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CocTaBieHrue ypaBHEHHI MO YCIOBHIO 3a/lauyd. PellleHre TeKCTOBBIX 3a7ad ¢

33 MMOMOLIBIO YPAaBHEHUM
3.4 JluneliHOE ypaBHEHHUE C IBYMs IIEPEMEHHBIMH U €T0 rpaduk
Cucrema IByX JTMHEUHBIX YPAaBHEHUM C IBYyMS [IEpEMEHHbBIMU. Pelrienne cuctem
3.5 YpaBHEHMH c110coOOM NOJCTaHOBKH. IIpuMepsl perieHuss TeKCTOBBIX 3ajau ¢
IIOMOILBIO CUCTEM YPAaBHEHUI
4 Koopaunats! u rpadpuku. OyHKmm
4.1 Koopaunara Touky Ha TIPsIMOiA
42 YucnoBele MpoMexXyTKH. PaccTosHue Mexay JByMs TOUYKAMU KOOPAMHATHOMN
' IpsAMOi
43 [IpsimoyronpHas cucrema xoopauHat, ocu Ox m Oy. Alcmucca u opauHara
' TOYKH Ha KOOPAMHATHOM MJIOCKOCTH
4 [Tpumeps! rpacdukoB, 3anaHHbIX (Gopmynamu. UTeHue rpaukoB peabHbIX
' 3aBUCUMOCTEN
4.5 [onsarue ¢pynkuuu. ['papuk ¢pynkunu. CBoricTBa QyHKIHIA
4.6 Jlunetinas Gynkuus, e€ rpaduk. ['padux yHkmum y = [x|
4.7 I'paduueckoe perieHue TMHEHHBIX YPABHEHUH U CUCTEM JIMHEHHBIX YpaBHEHUI
8 KUIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHMS
1 Yucna u BBIYMCICHUS
11 KBagpatHbiif kopeHb u3 uyucna. lloHsTHe 00 UppanMOHAIBLHOM 4YHCIIE.
' JlecaTHYHBIE IPUOIIMKESHUST UPPALMOHATBHBIX YHCEIT
CBoiicTBa apu(METHUYECKHX KBaJIpaTHBIX KOPHEH W WX TNPUMEHEHHE K
1.2 peoOpa30oBaHUIO YUCIIOBBIX BBIPDAKEHHH M BBIYUCICHUSIM. JleHCTBUTENbHbIE
qrcia
13 CreneHb ¢ 1eTBIM TIOKa3aTeseM u e€ cBoicTBa. CTaHAapTHAS 3allUCh YHCIia
2 AnrebpanyuecKue BbIPAKECHHS
2.1 KBagpatHbiil TpEXuiieH, pa3inokeHnue KBaJpaTHOTO TPEXUIeHa Ha MHOKUTEIH
2.2 Anrebpanueckas 1podb. OCHOBHOE CBOMCTBO airedpanydeckoit qpodu
2.3 CrnoxeHue, BBIYUTaHHE, YMHOXKEHHE, JIeIeHNE alnredpandeckux Ipoodei
24 ParonanbHble BEIpaXXEHUS U UX ITpeoOpa3oBaHue
3 VYpaBHEHUS U HEPAaBEHCTBA
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KBagparnoe ypaBHeHue, popMyia KOpHEH KBaJpaTHOTO ypaBHEeHHs. Teopema

3.1
Buera
3.2 Pemenue ypaBHeHMi, CBOOAIIMXCA K JUHEWHBIM U KBAIPATHBIM
3.3 [Ipocreiime ApoOHO-paLlMOHATBHbBIE YPAaBHEHUS
I'padmueckas mHTEpHpETAIUs YPABHCHHA C JIBYMS IEPEMEHHBIMU H CHUCTEM
3.4 JUHEHHBIX YpaBHEHUN C JABYMsS MEpeMEHHbIMH. [IpuMepsl pelieHus: cucreM
HEJIMHEHHBIX YPABHEHUH C IBYMs [IEPEMEHHBIMU
3.5 Pemenre TekCTOBBIX 3a7a4 anreOpandecKuM CrocoooM
3.6 YucnoBble HEPABEHCTBA U UX CBOMCTBA
3.7 HepaBeHcTBO ¢ 0/1HOM TTIepeMEHHOM
3.8 PaBHOCHIIBHOCTH HEPaBEHCTB
3.9 JIuHeiiHbIe HEPaBEHCTBA C OAHON EPEMEHHOM
3.10 Cuctembl TMHEHHBIX HEPABEHCTB C OHOU NEPEMEHHON
4 OyHKIIUU
a1 [Tonsatue ¢pynkuuu. O6IacTh ONpEACICHUS 1 MHOXKECTBO 3HAUCHUH (DYHKITHH.
' CrniocoOsl 3a1anus GyHKIUN
4.2 I'paduk ynkuuu. YreHue cBOHCTB GyHKIUH 1O e€ rpaduxy
4.3 ITpumeps! rpadukoB GYHKINH, OTPAKAIOLUINX pPealbHbIE TPOLECCH
W OyHKIMM, OMHUCHIBAIOIIME TPSIMYH0 H OOpaTHYIO MPOMOPIHUOHAIBHBIC
' 3aBUCUMOCTH, UX TpapuKu
4.5 OyHkuu y =x?,y = X3
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 _OCBOEHHWS OCHOBHOW _OBPA3OBATEJIBLHOUN

HPOTI'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA3OBAHUA

Kon
NpoBepsieMoro
TpeOoOBaHMS

IIpoBepsiemble TPeGOBaAHUSA K MPeAMETHBIM Pe3y/JbTATAM OCBOEHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl OCHOBHOI'O 00111€r0
oOpa3oBanus Ha ocHoBe PI'OC

YMeHue onepupoBaTh MOHATUSAMH: MHOXXECTBO, IOJIMHOKECTBO, OIEpaIuu
HaJl MHOXKECTBAMH; YMEHHUE ONEPUPOBATh MOHITUAMU: Tpad, CBI3HBIN rpad,
JIepeBO, IIUKJI, IPUMEHSTh UX MPHU PEIICHUH 3a/lay; YMEHHUE UCIO0JIb30BaTh
rpadguyueckoe TpPENCTaBICHUE MHOXKECTB JJsi ONHCAHMUS  pealbHBIX

IIPOLIECCOB U SIBJICHUH, IPU PELICHUH 3a/1a4 U3 IPYTUX yUeOHBIX MPEIMETOB

YMeHHne OmnepupoBaTh NOHATHUSAMU: OINPEICICHUE, aKCMOMa, TEopeMa,
JI0OKa3aTeNbCTBO;  YMEHHE  PACIIO3HABAaTb  HUCTUHHBIE U JIOXKHBIC
BBICKA3bIBAaHUS, IPUBOAUTH IIPUMEPBI M  KOHTPIPUMEPBI, CTPOUTH

BbBICKA3bIBAHUA U OTpULIAHUSA BBICKA3bIBAaHU M

VYMeHue onepupoBaTh IOHATHUSAMHU: HATypaJbHOE YHCIO, IPOCTOE M
COCTAaBHOE YHCJIO, AECIMMOCTh HAaTypaJlbHbIX YHCEN, IMPU3HAKU JEIUMOCTH,
1IEJIOE YUCII0, MOJYJb 4Mcia, OOBIKHOBEHHAsl IpoOb M JeCATUYHAs JpoOb,
CTaHJApPTHBIA BUJ YMCIIA, PAMOHAJIBLHOE YHUCIO, UPPAIMOHAIBHOE YHCIIO,
apupMeTHUeCKuil KBaJpaTHBIH KOPEHb; YMEHHUE BBINOJIHATh NEHCTBUA C
YHCJIaMH, CPaBHUBATh M YHOPSAOYMBATH UYMCIA, NPEACTABIATH YHCIa HA
KOOP/IMHATHON MNpsAMON, OKPYIJIATh YHCia, YMEHHE JelaTh NPUKUAKY U

OLICHKY pe3yJIbTaTa BBIYMCICHUI

YMeHue onepupoBaTh MOHATUSAMH: CTENEHb C LeJIbIM IOKa3aTeleM,
apu@meTnyecKuil KBaJipaTHbI KOPEHb, MHOTOUJIEH, ajnredpanyeckas apoob,
TOKJECTBO; 3HAKOMCTBO C KOPHEM HaTypaJlbHOW CTENEeHH OOJIbIle €UHHIIBI,
YMEHHME BBIMOJHATH pacu€Tel 1Mo (opMynaM, MNpeoOpa3oBaHUs LENbIX,
JIpOoOHO-pallMOHATIBHBIX BBIPAXKEHUN U BBIPAXKEHUH C KOPHIMHU, Pa3JIOKEeHHE
MHOTOWIEHa Ha MHOXXHTEIH, B TOM YHCJIE C HCIOJIb30BaHHEM (hopmy

Pa3HOCTU KBAaAPATOB U KBaJApaTa CYMMBbI U PA3HOCTH

YMeHue onepupoBaTh MOHATHUAMU: YACIOBOE PABEHCTBO, YPABHEHUE C OJHOMU
MIEPEMEHHOM, YUCIOBOE HEPABEHCTBO, HEPABEHCTBO C IIEPEMEHHOM; YMEHHUE
pemiate IJMHEHHBIE W KBaJpaTHbIC YpaBHEHUS, JIPOOHO-paIlMOHATBHBIE
YpaBHEHUS C OJTHOW TNEPEMEHHOW, CUCTEMBbI JIBYX JIMHEHMHBIX YpaBHEHHIA,
JTUHEHHBIE HEpPaBeHCTBA M UX CHCTEMbI, KBaJpaTHblE U JIPOOHO-

paloHa’dbHblE HEPABEHCTBA C OJHOW MEPEeMEHHOH, B TOM 4YHUCIE MpHU
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pElIeHUH 33J1a4 U3 JPYTrUX NPEAMETOB M NPAKTUYECKHUX 3a/1ad; YMEHHE
MCIIOJIb30BaTh KOOPAMHATHYIO NPSIMYI0 M KOOPAWHATHYIO IUIOCKOCTH MJIs

M300paKeHUsl pelIeHU ypaBHEHUH, HEPABEHCTB U CUCTEM

VYMeHHe onepupoBaTh MOHATHAMH: (yHKUUS, Tpaduk QyHKIHMH, HYIH
(GyHKIMU, TPOMEXKYTKH 3HAKONOCTOSHCTBA, IMPOMEXYTKH BO3pPAcTaHUS,
yObIBaHMsI, HauOOJbIIee M HAaWMEHbIIEE 3HAYCHUS (QYHKIUH; YMEHHUE
ONCprUpOBaTh IOHATUAMMU: mnpsamMas nOponopuruoOHAIIBHOCTD, JIMHEHHAas
byHkms, KBaapatuuHas (yHKOMsA, oOpaTHas MPOHOPLUOHAIBLHOCTD,
napabosna, runepboiia; yMeHue CTpOUTh rpaduku (QyHKIUHI, HUCIOIB30BaTh
rpaguKu Ui ONpEJENICHNUsT CBOWCTB IPOIECCOB W 3aBUCHMOCTEH, IS
peleHus 3a1a4 U3 APYrux y4eOHBIX MPEIMETOB U pealIbHOW KU3HH; YMEHUE

BbIPpaXXaTb (1)OpMy'J'IaMI/I 3aBUCUMOCTU MCXKAY BCIIMYNHAMU

YMeHue onepupoBaTh MOHATUSAMU: MOCJIEIOBATEIHOCTh, apupMeTHYecKast
U TeOMeTpUYecKas IpOrpecCuu; YMEHHE UCIOJIb30BaTh CBOMCTBa
HOCJIe0BaTeNbHOCTEH, (OPMYJIBI CyMMbI M OOILIEro 4ieHa IpU PeLIeHUH

3a/1a4, B TOM 9HCIIC 3a/1a4 U3 APYTUX yIEOHBIX IPEIMETOB U PEATbHOMN KU3HU

YMeHue pemath 3a/1a4d pasHbIX TUIOB (B TOM YKCJIE HA MPOLIEHTHI, J0JIH U
4acTH, JABWXKEHHE, paboTy, LIEeHY TOBapOB U CTOMMOCTb IMOKYIOK M YCIYT,
HaJIOTM, 3aJa4d U3 O0JIaCTH YIpaBJICHUS JIMYHBIMM U CEMEHHBIMU
(¢uHaHCaMM); YMEHHUE COCTaBIISATh BBIPAKEHUS, YPaBHEHHUsS, HEPABEHCTBA U
CUCTEMBI II0 YCJIOBHMIO 3aJaud, HCCIEAOBATh IIOJyUEHHOE pEIICHUE U

OLICHUBATh HpaBI[OHO}IO6HOCTI) MOJIYYCHHBIX PE3YyJIbTATOB

YMeHue onepupoBath MOHATUAMU: QUTYpa, TOUKA, OTPE3OK, MpsMas, JIyY,
JOMaHasi, Yroj, MHOTOYTOJbHHUK, TpPEYroJbHUK, PaBHOOECAPEHHBIH H
PaBHOCTOPOHHHU TPEYTOJBHUKH, MPSMOYTOJIbHBIM TPEYrOJbHHUK, MEIUAHA,
OucceKTpuca U BBICOTA TPEYTOJIbHUKA, YETBIPEX YT OJIBHUK, TapajuleIorpamm,
poMO, MpSAMOYTONbHHMK, KBaJpaT, Tpamemnus; OKpPYXHOCTb, KpYT,
KacaTelbHas; 3HAKOMCTBO C TPOCTPAHCTBEHHBIMH (UTYypaMHu; YMEHHE
pemars 3a1add, B TOM YHMCIIE€ M3 TMOBCEJIHEBHOM XU3HM, Ha HAXOXKICHUE
reOMETPUYECKUX BEJUYMH C NMPUMEHEHUEM M3YYEHHBIX CBOHCTB QUIYp U

¢dakToB

10

YMeHue omnepupoBaTh MOHSATHSIMH: PaBEHCTBO (UTYp, PpPaBEHCTBO
TPEYrOJIbHUKOB; I1apauUIEIbHOCT U MEPHEHIAUKYJIAPHOCTh IMPSAMBIX, YIOJ
MEXy IPSIMBbIMU, IEPIICHIUKYIIAP, HAKJIOHHAs, IPOEKIMsI, mogodue ¢puryp,

HOI[O6HBI€ TPEYrOJIbHUKH, CHMMCETpPUA OTHOCUTCIIBHO TOYKHU U HpHMOﬁ;
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YyMEHHE pacrlo3HaBaTh paBEHCTBO, CHMMETPUIO H Tmojobue uryp,

[apaJUIEIbHOCTD U NIEPIIEHIUKYIIAPHOCTD MPAMBIX B OKPYXKAIOLIEM MUpE

11

12

YMeHue onepupoBaTh NOHATHUAMHU: JUIMHA, PAcCTOSHUE, Yroji (BeJudYuHa
yria, CHHyC U KOCUHYC yrjla TPEyrojbHUKA), IJIOa/lb; YMEHUE OLEHUBATh
pa3Mepbl IPEIMETOB U 0OBEKTOB B OKPYXKAIOIIEM MHUPE; YMEHHUE TPUMCHSITh
dbopMyIibl IepuMeETpa U IIIOUIAAN MHOTOYTOJIBHUKOB, JJIMHBI OKPYKHOCTH U
IUIOINAAN Kpyra, oObeMa NPSMOYTOJIBHOTO TapajulesIenuIea; yMEHHE
MPUMEHSTh NMPU3HAKU PABEHCTBA TPEYTOJILHUKOB, TEOPEMY O CyMME YTJIOB
TpeyroipHuKa, Teopemy Iludaropa, TpUrOHOMETPUYECKHE COOTHOIICHHS

JUTSL BBIYUCIICHUS JITMH, PACCTOSTHUM, TIOMAACH

YMenue  u3zo0paxaTb IUlockue  purypel M uUX ~ KOMOWHauw,
MPOCTPAHCTBEHHBIE (QUTYpPBl OT pYKH, C TIOMOIIBIO YEePTEKHBIX
WHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJICTB [0 TEKCTOBOMY MJIM CUMBOJIbHOMY

OITMCaHHIO

13

14

15

YMmenue ONCpHUPOBATh MNOHATUAMH: MPAMOYIroJibHasd CHCTCMa KOOPAWHAT,
KOOpAWHATBI TOYKH, BEKTOP, CyMMa BCKTOPOB, IIPOU3BCACHHUEC BCKTOPA Ha
YUCII0, CKATIAPHOC IMMPOU3BCACHUC BEKTOPOB, YMCHHUEC UCIIOJIB30BATh BCKTOPLL
U KOOPpJAHUHATLI JJIA MPCACTABJICHHA JaHHBIX W PCIICHUSA 3a1a4, B TOM YUCIIC

U3 JIpyrux y4eOHBIX MPEAMETOB U PEATbHOM KU3HU

YMeHue onepupoBaTh MOHATUSAMU: CTOJIOMKOBBIE U KPYIOBBIE JTUarpamMMbl,
TabJIMLBI, cpeiHEe apuPMETUUECKOE, MeIMaHa, HauOoJIblIIee U HAUMEHbIIIEe
3HaYeHHs,  pa3Max  YHUCIOBOro  Habopa; YMEHHME  W3BIEKATh,
MHTEPIIPETUPOBATh U MpeoOpa3oBbIBaTh UHPOPMAIIHIO, IPEICTABIECHHYIO B
TabJIMIIAaX M Ha JUarpaMMax, OTPaKaloUlyl0 CBOMCTBAa M XapaKTEPUCTHKH
peanbHBIX MpPOLIECCOB M SBJICHUM; YMEHHME paclO3HABaTh HW3MEHYHBBIC

BCJIIMYMHBI B OKPYKarOeM MHUPE

YMeHue omnepupoBaTh TMOHATHSAMM: CIyYalHBIH ONBIT  (CIy4YaiHBIH
SKCTIEPUMEHT), AJIEMEHTapHOE COOBITHE (DJIEMEHTAPHBIN UCXO/) CTy4aifHOTO
OTbITA, CIy4yailHOe COOBITHE, BEPOSATHOCTh COOBITHS, YMEHUE HaXOIHUTb
BEPOATHOCTH CIy4YalHBIX COOBITHM B ONbITAX C PaBHOBO3MOXKHBIMU
JJIEMEHTAPHBIMM ~ COOBITHAMHM; yMEHHE pelaTh 3aJa4yd  METOJ0M
OpraHM30BaHHOIO Iepedopa U C HCMOJIb30BAaHUEM IpaBUia YMHOXKEHHS;
YMEHHUE OLIEHUBATh BEPOSITHOCTU PEaJIbHBIX COOBITUN U SABICHUNA, TOHUMATh
pOJIb  MPAKTUYECKH JOCTOBEPHBIX UM  MAaJOBEPOSTHBIX COOBITUH B

OKpYyKaromeM MUPEC U B KHU3HU; 3HAKOMCTBO C IOHATHEM HC3aBHUCHMBIX
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CO6BITHﬁ; 3HAKOMCTBO C 3aKOHOM OOJIBIIINX YHCEI U €0 POJIBI0 B MaCCOBBIX

SABJICHUAX

16

YMeHue BIOMpATh MOAXOISAIINN M3yYSHHBIH METON Ul pEeIleHUs 3a7auH,
IIPUBOJIUTH INPUMEPBl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOAE H
JKU3HHM, DPACIIO3HABAaTh IIPOSIBJICHUE 3aKOHOB MAaTeMAaTUKH B MCKYCCTBE,
ONMCHIBATh OTJICIIBHBIC BBIAAIOIIMAECS DPE3YyJIbTaThl, IOJIYYCHHBIE B XOJE
pa3BUTUS MAaTEMATHKU KaK HayKHW, IPHUBOJIUTH IIPUMEPBI MAaTEMAaTHUYECKUX

OTKPBITHI U UX aBTOPOB B OTEUECTBEHHOM U BCEMUPHON UCTOPHUH

26



HEPEYEHDB SJIEMEHTOB COIAEP/KAHUA, ITPOBEPAEMBIX HA OI'D

HO MATEMATHUKE
Kon IIpoBepsieMblii 3JIEMEHT COJePKAHUS
1 Yucna v BBIYKCICHUS
11 Hatypanbnble u uenbie uncina. [Ipu3Haku JenMMOCTH LIETIbIX YHCe
1o OOBIKHOBEHHBIE U JECATUYHBIC JAPOOH, NMPOLEHTHI, OECKOHEYHBIC MEPUOJUYECKUE
- Ipodu
1.3  PanuonansHble uncna. ApupMeTHIECKHEe ONepalny C PalMOHAIHLHBIMI YHUCIAMH
1.4  JlelicTBuTENbHBIC YnCIa. Apu(pMETHUECKUE OTepAIlUH C JEeHCTBUTEIbHBIMH YUCIIaMU
15 [TpuOnkEHHBIE BEIYUCIICHUS, IPABUIIA OKPYTJICHUS, IPUKUIKA U OLIEHKA pe3ybTaTa
- BBIYHCIICHUN
2 Anrebpanyeckue BhIpaKeHUs
2.1 bykBeHHbIE BbIpakeHUs (BBIPAXKEHUSI C IEPEMEHHBIMMU )
25 Crenenb ¢ 1enbM nokazareneM. CTeleHb ¢ palMoHaIbHBIM Moka3aTeneM. CBolicTBa
- CTENEHU
2.3 MHorouseHsl
2.4 Anrebpanueckast 1poOb
”5 ApudmeTnueckuii KOpeHb HaTypalibHOM creneHu. JlelicTBusl ¢ apupMeTHIecKUMHU
' KOPHSIMHM HaTypaJbHON CTENIEHU
3 YpaBHEHUS U HEpPAaBEHCTBA
3.1 Llenbie u 1poOHO-palOHaNIbHBIE ypaBHEHUs. CUCTEMBI U COBOKYITHOCTH YpaBHEHHI
3.2 Henble n ipobHO-panioHaIbHbIE HepaBeHCTBA. CHCTEMBI M COBOKYITHOCTH HEPABEHCTB
3.3 Pemenne TekcTOBLIX 3a1a4
4 YucnoBbsle OCIEN0BATENBHOCTH
4.1 ITocnenoBaTeNbHOCTH, CITOCOOBI 3aJaHUS ITOCIIEOBATEILHOCTEN
4.2 Apudmerndeckas 1 reomeTpuueckas mporpeccuu. @opmyia CI0KHBIX MPOLIEHTOB
5 OyHKIIH
OyHKk1Ms, cnocoOsl 3aianusd GpyHkuuu. ['paduk Gynkuuu. O6nacte onpeneneHus u
- MHOXecTBO 3HaueHud (yHkiuu. Hynmun ¢ynkiun. IIpomMexyTKkn 3HaKOMOCTOSIHCTBA.
. [IpoMeXyTKM MOHOTOHHOCTH (PYHKIMH. MaKCUMyMbl M MHHHUMYMBI (YHKIIHH.
Haubonbiee u HauMeHblee 3HaueHnEe (YHKIUU Ha TPOMEKYTKE
6 KoopaunaTs! Ha psIMOil U MIIIOCKOCTH




6.1

Koopaunathas npsmas

6.2 JlexapTOBBI KOOPAMHATHI HA TJIOCKOCTH
7 I'eomerpus

7.1 I'eomerpuueckue Gpurypsl 1 UX cBOicTBa

1.2 TpeyroabHHUK

7.3 MHOTOYTOIbHUKH

7.4 OKpy’>KHOCTb U KpYyT

7.5 N3mepenne reoMeTpruIecKuX BETHIUH

7.6 BekTophl Ha TIOCKOCTH
8 BeposiTHOCTB U cTaTUCTHKA

8.1 OnucarenpHas CTaTUCTUKA

8.2 BepositHOCTB

8.3  KomOunartopuka

8.4 MHuosxecTBa

8.5 I'padmr
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TEMATHUYECKOE IIVIAHUPOBAHUME C YKA3ZAHUEM KOJMYECTBA

AKAJIJEMUYECKHUX YACOB, OTBOJMMBIX HA OCBOEHME KAXJIOM

TEMBI, 1 BO3MOXKHOCTbH UCIIOJb30BAHUS IO 3TOW TEME 0P WIH

HOP, KOTOPBIE SABJAIOTCA YYEBHO-METOANMYECKUMHA
MATEPUAJIAMHA
7 KJIACC
KoimuecTBo 4yacos, DJIEeKTPOHHbIE Hara
OTBOJAUMBIX HA undposbie NPoBeIeHUs
Ne Tema ypoka/ 0CBOEHHE TeMbl/ 00pazoBaTebHbIe
n/n Pazpen
pa3jiena pecypcbl
Bcero Kontpo-  Ipaxtu- Hﬂaﬂ (I)aKT
HbI¢ YeCKHe
pa6oTsI padoTbI
Yucsia ¥ BHIYUCICHUS. o5 1
PanmoHaabHbBIE YHCIA
1 [TonsiTHE panoHaIbLHOTO 1
qrcna
9 Apudmernueckue neiicTBus ¢ 1
parMoHAIbHBIMU YUCTIAMHU
3 Apudmernueckue T1eUCTBUS C 1
palroHATbHBIMU YHCIAMH
4 Apudmernaeckue neiicTBus ¢ 1
palroHATbHBIMU YHCIAMH
5 Apudpmernueckue NeiCTBUS C 1
paIrmoHaIIbHBIMU YUCTIAMHU
5 ApudmeTndeckue IeiCTBUS C 1
palroHATbHBIMU YHUCIAMH
7 CpaBHeHue, ynopsA04MBaHue 1
panMoHaIbHBIX YHCEI
3 CpaBHeHue, ynops04MBaHue 1
parmoHaIbHBIX YHCEIT
9 CpaBHeHMe, ynops/10uMBaHueE 1
palMoHaIbHBIX YHCEI
10 CreneHb ¢ HaTypaJbHBIM 1 bubmuorexa [JOK
MOKa3aTeyieM https://m.edsoo.ru/7f4211de
Brruncnenune 3HaueHus
11 BBIPKECHHH, COIEPKAITUX 1 bu6nrorexa [JOK
CTEIEHb C HATYPAIbHBIM https://m.eds00.ru/7f421382
MoKa3areieM
YMHOKEHUE U IeJIEHHUE
12 creneHelt ¢ HaTYpaIbHBIM 1 bubmorexa LIOK

IOoKa3aTeJieM. 3aIuch

https://m.edsoo.ru/7f42154¢
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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
[IOKa3aTeleM

Pemenne ocHOBHBIX 3a7a4 Ha
pOOH, IPOLICHTHI U3
peaabHOM MPAKTUKHU
Pemenne ocHOBHBIX 3a7a4 Ha
pOOH, IPOLICHTHI U3
peaNbHON MPAKTUKU

bu6mmorexa [JOK
https://m.edsoo.ru/7f4218be

17

Pemrenrie oCHOBHBIX 3a7a4 Ha
poOu, IPOLICHTHI U3
peaJIbHON NPAKTUKHU

18

19

20

Penrenne ocCHOBHBIX 3a7a4 Ha
poOu, IPOLICHTHI U3
peaJIbHON NPAKTUKHU

[Ipu3Haku neIuMocCTH,
pa3ioKeHNs Ha MHOKUTEIN
HaTypaJIbHBIX YHACEI

HpI/IBHaKI/I JACIINMOCTHU,

Pa3JIOKCHUA Ha MHOXKXHUTCIIN
HaTypaJIbHBIX YUCECJI

21

PeanbHbIE 3aBUCUMOCTH.
[IpsiMas nponopuroHaIbHAsA
3aBUCUMOCTh

22

23

24

25

PeanbHble 3aBUCUMOCTH.
OO6partHas mponopIHOHATbHAS
3aBUCHUMOCTD

KonTtpouabsnas padora nmo
TeMe "PanmnonajnHbIe
gyucja"

Pemenue 3a1a4 Ha IpsAMYIO U
00paTHyIO
MPOTOPIIOHAIHEIC
3aBUCHMOCTH

PeanbHbIE 3aBUCHMOCTH.

[IpakTHKO-OpHEHTHUPOBAHHbIE
3ajauu
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Auaredpanuyeckue

27
BbIPa:KeHUsl
BykBEeHHBIE BBIpaXKEHUS.
26 H}::(O)KILGHI/IG 31I—1)aqumI 1 bubmorexa HOK
https://m.edsoo.ru/7f41feec
OYKBEHHOTO BBIPA)KEHUS
27  Dopmysl
28 Beruncienus no popmynam 1
29 [Tepemennsbie. JlomycTrumblie 1
3HAYEHUS TIEPEMEHHBIX
[TpeobpaszoBanme OyKBEHHBIX
30 BBIPAXKEHU I, pACKPBITHE 1 bubnmoreka [JOK
CKOOOK ¥ TIPUBEICHHUE https://m.edsoo.ru/7f41fafa
MOJIOOHBIX CIaraeMbIxX
[Ipeobpa3oBanre OYKBEHHBIX
31 BBIPAXKEHU I, pACKPBITHE 1 bubnmoreka [JOK
CKOOOK ¥ TIPUBEICHHUE https://m.edsoo.ru/7f41fd70
MOIOOHBIX CIaraeMbIX
[IpeoOpazoBanre OYKBEHHBIX
39 BBIPXKEHU, PACKPBITUE 1
CKOOOK U IIpHUBE/ICHUE
MOIOOHBIX CIaraeMbIxX
[TpeobpazoBanme OyKBEHHBIX
33 BBIPa)KEHM, pACKPBITHE 1
CKOOOK M IIpUBEJICHNE
MOIOOHBIX CIaraeMbIX
34 CBolicTBa CTEIICHHU C 1 bubmunorexa [JOK
HaTypaJbHbIM [TOKA3aTeJIEM https://m.edso00.ru/7f421382
35 CBolicTBa CTENEHHU C 1 bubmuorexa [JOK
HaTypaJIbHBIM IIOKa3aTelIeM https://m.edsoo.ru/7f42154e
36 CBolicTBa CTENEHNU C 1 bubnuorexa [JOK
HaTypaJIbHBIM I0Ka3aTelIeEM https://m.edsoo.ru/7f4218be
MHOTro4JIEeH U €ro
37 cranpaptHbId BU. CTEeHb 1 bubmmorexa [IOK
https://m.edsoo.ru/7f42276e
MHOTOYJICHA
MHOro4JIeH U ero
38 crammaptHbIi BU. CTEeHb 1 bubmorexa [IOK
https://m.edso00.ru/7f422930
MHOTOYJICHA
39 CrnosxeHue v BBIYMTAHNE 1 bubnnorexa [JOK
MHOTOYJIEHOB https://m.edsoo.ru/7f422af2
40 YMHOKEHUE OHOWICHA Ha 1 bubmuotexa [JOK

MHOT'OYJICH

https://m.edsoo.ru/7f422cc8
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41 YMHO€EHHE MHOTOUJIEHA Ha 1 bubmuorexa [IOK
MHOTOWIEH https://m.edsoo.ru/7f422fca
42 AJIMMHHCTPATHBHAA 1 bubnuorexa [IOK
KOHTPOJIbHas padora https://m.eds00.ru/7f423182
43 ®dopmyiia KBajipata CyMMbI 1 bubmuorexa [JOK
JIBYX BbIpaKEHUI https://m.edso0.ru/7f42432a
44 dopmya KBajpara pasHOCTU 1 bubmmorexa [LIOK
JIBYX BBIpaKEHUI https://m.edso0.ru/7f42464a
[IpousBenenue pa3HOCTH U
45 CYMMBI JBYX BBIPQKEHU. 1 bubnuoreka [JOK
dopmyiia pa3HOCTH https://m.edsoo.ru/7f424c12
KBaJpaToOB JBYX BBIPAKCHUN
46 DopMyIIbl COKPAIIEHHOTO 1 bubmunorexa [JOK
YMHOKEHHUS https://m.edsoo.ru/7f424fd2
47 @opMyIbl COKpAIEHHOTO 1 bubnmoreka [JOK
YMHOXKEHHUS https://m.edso00.ru/7f4251d0
PaznoxeHre MHOTOYWIEHOB Ha
48 MHOKHTENH. BeiHecenune 1 bubmuoreka [JOK
0011ero MHOXKHUTEIS 3a https://m.edso00.ru/7f423312
CKOOKH
Paznoxenrne MHOrowieHa Ha
49 MHOXUTEIN METOIOM 1 buGnnorexa [IOK
https://m.edsoo.ru/7f4237fe
TPYIITHPOBKA
Boinenenne noaHoro
50 kBampara ABy4YJICHA B 1 bubmorexa HOK
P I https://m.edsoo.ru/7f4239de
BBIPKECHUT
Pa3nosxeHre MHOTOUYJIEHOB Ha
51 MHOXHUTENU Pa3TUUYHBIMU 1
MeToAaMHu
KoutpoJabHas padora no
52 Teme "Anredpanveckue 1
BbIpaxeHus'"
YpaBHeHnusi u HepaBencra 20
[lonsiTue ypaBHeHUsI.
Kopenb ypaBHeHus1.
53  CBoiicTBa ypaBHEHHI C 1
OJIHOM MEPEMEHHOM.
PaBHOCHUIIBHOCTD YpaBHEHUM
JIuneiitHOE ypaBHEHUE C
54 onHOI MepeMeHHOH, peleHHe 1

JMHEHHBIX YpaBHECHUN
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55

Pemenue nuneiHoro
YpaBHEHUS C OAHOMN
MepeMEeHHON

bubmuoreka [JOK
https://m.edsoo.ru/7f420482

56

Pemenue nuneiHoro
YPaBHEHUS C OJHOU
IePEMEHHOM

Pemenue 3a1ay ¢ 1OMOILBIO

bu6mmoreka [JOK

> YpaBHEHUHI https://m.edsoo.ru/7f42064e
58 Pemenue 3agad ¢ momolIibro bubmuorexa [JOK
YpaBHEHUH https://m.eds00.ru/7f420806
59 Pemenue 3aga4 ¢ momoIpio bubmuoreka [JOK
YpaBHEHUH https://m.edso0.ru/7f4209a0
60 Pemenue %aﬂaq C IIOMOIIIBIO bubmunorexa [JOK
YPaBHEHUU https://m.edso0.ru/7f420e6e
JIuneliHoe ypaBHEHHUE C IBYMS bubnmoreka [JOK

61

MNEPEMEHHBIMU U €T0 PCHICHUC

https://m.edsoo.ru/7f427c32

62

I'padux nmuHEHHOTO
YPaBHEHHS C IBYMSI
epeMEHHBIMH

bubmuoreka [JOK
https://m.edsoo.ru/7f427¢e8a

63

64

65

Cucrema 1ByX JUHEHHBIX
YPaBHEHUH C ABYMs
MepeMEHHBIMU

I'paduueckuit MeTo perieHus
CUCTEM JIMHEHHBIX YPaBHEHUIN
C IByMsI IEPEMEHHBIMH
Pemenue cucrem 1Byx
JUHENHBIX YpaBHECHUN
rpaduvecku

bubmunorexa [JOK
https://m.edsoo.ru/7f42836¢

66

Pemenne cucrem nByx
JUHENHBIX YpaBHEHUN
METOAOM IIOJCTaHOBKH

67

Pemenne cucreM nByx
JMHEHNHBIX YPaBHEHUHN
METOJIOM CIIOKEHUS

bubmuorexa [JOK
https://m.edsoo.ru/7f4284de

68

Pemrenne cucreM ypaBHEeHUN

bubnmoreka [JOK
https://m.edsoo.ru/7f42865a

69

Pemrenne cucreM ypaBHeHUN

bu6mmorexa [IOK
https://m.edsoo.ru/7f4287d6

70

Pemenne nmpakruko-
OPHUEHTHPOBAHHBIX 3a/1a4 C
ITOMOIIIBIO CUCTEMBI
JMHEHHBIX YpaBHECHUN
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Pewenne nmpaktuxo-
OpPUEHTUPOBAHHBIX 3334 C

71 1
MTOMOIIBIO CUCTEMBI
JTMHEWUHBIX YpaBHCHUH
KounTpoJsbHas pa6oTa mo
72  Teme P’.JInHeﬁHEIe 1 bubmorexa LIOK
https://m.edsoo.ru/7f421044
ypaBHeHus'
Koopaunartel u rpaguxu. 24
DYyHKUMH
73 Koopaunara Touku Ha 1 bubnunoreka [JOK
psAMOI https://m.edsoo.ru/7f41de76
bubmuorexa [JOK
74 Hucnossie pomexyTic L https://m.edsoo.ru/7f41dff2
75 YwucnoBble IPOMEKYTKU 1
PaccrosiHne Mexny 1ByMs
76 TOYKaMHU KOOPIWHATHOM 1
MpAMOi
HaxoxneHnue paccTosiHus
77 MeXIy IByMs TOYKaMU 1
KOOPJAMHATHOU IIPSIMOM
78 [IpsimoyronbHas cucreMa 1 bubnmoreka [JOK
koopauHat, ocu Ox u Oy https://m.edsoo.ru/7f41el6e
Koopaunats! Touky Ha bubnuorexa [JOK
79 1
IJI0CKOCTH https://m.edsoo.ru/7f41e42a
[Tonstue rpaduxa. [Tpumepsr
80 3aBI/ICI/IMOCI?Fe(§ 3a, aHzH)Ix ’ 1 bubmorexa [JOK
e https://m.edsoo.ru/7f41e8a8
rpaduxom
81 YreHue rpaduKOB pearbHbIX 1 bu6nuorexa [IOK
3aBUCUMOCTEN https://m.edsoo.ru/7f41ed80
82 YreHnue rpadmKoOB peasbHbIX 1
3aBUCUMOCTEN
Urenwne rpadukoB, 3aJaHHBIX bubnmoreka [JOK
83 1
dhopmynamu https://m.edsoo.ru/7f41ea24
84 Yrenue rpaduKoB, 3aJaHHBIX 1
dbopmynamu
85 [Tonstue Gynkmuu. ApryMeHT 1 bubmuorexa [JOK
Y 3Ha4YeHUe (PyHKINH https://m.edsoo.ru/7f41ef06
86 TI'paduk pyHKIIM 1
bubmunorexa [JOK
87 i i 1
CBoficTsa QyHiunit https://m.edso0.ru/7f41f078
88 Jluneiinast Gynkiwms y = KX + 1 bubnuorexa [JOK

b u e€ rpadux

https://m.edsoo.ru/7f41flfe

34



https://m.edsoo.ru/7f421044
https://m.edsoo.ru/7f41de76
https://m.edsoo.ru/7f41dff2
https://m.edsoo.ru/7f41e16e
https://m.edsoo.ru/7f41e42a
https://m.edsoo.ru/7f41e8a8
https://m.edsoo.ru/7f41ed80
https://m.edsoo.ru/7f41ea24
https://m.edsoo.ru/7f41ef06
https://m.edsoo.ru/7f41f078
https://m.edsoo.ru/7f41f1fe

CBoiicTBa TUHEHHOM

. bubmuoreka [JOK
89 Qyrumn. Yriosoi . 1 https://m.edso00.ru/7f427282
Kod(PUIMEeHT IpsIMOit
[Ipsimas
90 mpomoOPIMOHATHLHOCTH U €€ 1 bubmoreia OK
poTiop https://m.edso00.ru/7f427412
rpaduk
01 [Toctpoenue rpaduka 1 bubnuoreka [JOK
TMHEHHON (HYHKIUU https://m.edsoo.ru/7f426d1e
92 [Toctpoenue rpaduka 1
TUHEHHON (YHKIINH
93 TI'paduk pyHkumu y =[x|
94 T'paduk pynkuuu y =[x| 1
KonTtpoJsabHnas paéora Ha
OMEKYTOYHON
95 :fTeDZTay;nq/H " 1 bubmmoreka [JOK
! . https://m.edsoo.ru/7f41f50a
Bceepoccuiickast
npoBepoyHasi padora
KonTposabHnasi paGora Ha
NMPOMEKYTOYHOM
96 a"lI‘)TECTayI/II/I / 1 bubmiorexa LIOK
1 N https://m.edso0.ru/7f429c6¢c
Bceepoccuiickast
nposepoyHas padbora
IMoBTOpeHUEe U 00001IeHHE 6
97 [ToBTOpenwue. PaninoHansHbIe 1
qucia
IToBTOpenue. Crenens ¢ bubnuorexa [JOK
98 1
HaTypaJIbHBIM IIOKa3aTelIeM https://m.edso0.ru/7f429f32
[ToBTopenune. OMHOWICHBI U
99 mMHOrouiacHbl. POPMYIIBI 1 bubmorera [JOK
. - PopMy https://m.edsoo.ru/7f42a0e0
COKpAIIEHHOTO YMHOXECHHS
[ToBTopenue. JInnelnbie
100 ypaBuenus. Cuctemsl 1
YpaBHEHUH
[ToBropenue. JInnelinble
101 ypaBHeHus. CuCTEMBI 1 bubmorexa HOK
P L https://m.edsoo.ru/7f42a27a
ypaBHEHUI
bubmuorexa [JOK
102 Tosropenne. Cynunn 1 https://m.edsoo.ru/7f42a900
OBULIEE KOJIMYECTBO 102
YACOB 1O MPOTPAMME

35



https://m.edsoo.ru/7f427282
https://m.edsoo.ru/7f427412
https://m.edsoo.ru/7f426d1e
https://m.edsoo.ru/7f41f50a
https://m.edsoo.ru/7f429c6c
https://m.edsoo.ru/7f429f32
https://m.edsoo.ru/7f42a0e0
https://m.edsoo.ru/7f42a27a
https://m.edsoo.ru/7f42a900

TEMATHYECKOE ITIJIAHUPOBAHUE C YKA3SAHUEM KOJIMYECTBA

AKAJJEMUYECKHUX YACOB, OTBOJIMMBLIX HA OCBOEHME KAXJIOH

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

HOP, KOTOPBIE SBJIAIOTCA YYEGHO-METOJINYECKNUMUA
MATEPUAJTAMHA
8 KUIACC
Kosnn4yecTBo yacoB, = DjeKTpOHHbIEe HM(POBbIE Hdara
N OTBOJHMMBbIX Ha odpa3oBaTe/bHbIE U3yYeHusi
* Tema ypoka/ 0CBOEHHE TeMbl/ pecypchl
n/n Pazngen
pa3jiena
Bcero Konrtpoas- | IlIpakru- TL1an dakr
HbIE YecKHue
padoTbI padoTbI
Yucia U BLIYUCTEHHSA. 15
KBaapaTHbie KOpHI
1 KBaaparHbIii KOpeHb U3 1 bubmuorexa [JOK
yucia https://m.edsoo.ru/7f42d452
5 [TousTue 00 1 bubmnoreka IIOK
HMppanyoHaJIbHOM YHCIIe https://m.edsoo.ru/7f42eaaa
JecsaTuunbie
3 PUOIKCHUS 1
UPPAIMOHATIEHBIX YHACEI
JecsaTuunbie
4 NpUOIKEHUS 1
UPPAIMOHATILHBIX YHCET
5 JleficTBUTEIbHBIC YHCIIa 1
6 CpaBHeHue 1
JEHCTBUTEILHBIX YHCETT
; CpaBHeHue 1
JEHCTBUTEILHBIX YHCETT
8 Apudmernueckuit 1
KBaJIpaTHBIN KOPEHb
9 YpaBHeHHe BHa X = a 1
CaoiicTBa
10  apudmernyeckux 1 bubmmorexa LIOK
p . https://m.edso0.ru/7f42d862
KBaJIPaTHBIX KOpHEH
CaoiicTBa
11  apudmernyeckux 1 bubnmorexa LHOK
p . https://m.edso0.ru/7f42d862
KBaJIPaTHBIX KOpHEH
IIpuMeHeHne CBOWCTB Bu6 OK
12 apudmernveckoro 1 nommoreka L1

KBaApaTHOI'O KOPHH.

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

[IprumeHeHue CBOCTB
apuhMeTUIECKOTrOo

bu6nuoreka [IOK

13  xBagpaTHOTO KOpHS.
AP p https://m.edsoo.ru/7f42ded4
Brecenne MHOXKUTEIIS IO
3HAK KOPHS
ToxxnecTBEHHEBIE
npeoOpa3oBaHus
14  9uCIOBBIX BBIPAKCHUU bubmorera LOK
P ’ https://m.edsoo.ru/7f42e0be
CoJIepXKaIIuX KBaJpaTHHIC
KOpHH
ToxaecTBeHHBIC
npeoOpa3oBaHus
15 | YHCIOBBIX BBIpAKEHHI bubmmorexa HOK
P ’ https://m.eds00.ru/7f42e262
coJIepXKalIuX KBaJapaTHBIC
KOpHH
Yuciia v BLIYMCIEHHUA.
CreneHb U HEJIbIM
nmokKa3zareJjieM
16 CTeneHb ¢ 1eIbIM bu6mmoreka [IOK
rokasarejieM https://m.edsoo.ru/7f4354a4
CrannapTHas 3anuch
ymcna. PazmMepsl 00bEKTOB
OKpY’Karomero mupa (ot
17 BJISI\};GHTa HBIX lla(I:TI/I(II 0 bubmorexa LOK
P . https://m.edso0.ru/7f436098
KOCMHUYECKHX 00BEKTOB),
JUTUTETTLHOCTH TIPOIIECCOB
B OKPYXKAroIIeM MUPE
18 CBoiicTBa CTENEHU C bubmuorexa [JOK
[IEJIBIM MOKa3aTelIeM https://m.edsoo.ru/7f435648
19 CBolicTBa CTENEHHU C bubmmorexa [JOK
eIbIM IIOKa3aTeIeEM https://m.edsoo.ru/7f435648
[IpeoOpazoBanus
20 BBIPAKEHUM, COAECPIKALUX bu6mmoreka [JOK
CTEIMEHH C IEIBbIM https://m.edsoo.ru/7f435648
IoKa3arejieM
[IpeobOpazoBanms
21 BBIPAKECHUM, COAECPIKALUX bu6mmoreka [JOK
CTEIEHU C LIEIbIM https://m.edsoo.ru/7f43599a
IoKa3arejieM
99 [TpeobpazoBanus bu6muoreka [IOK

BBIPAXKEHUM, COJIEPHKAITUX

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

noKa3areyiem
Anredpanuyeckue
BbIPaKeHUsl. 5
KBaaparnbiii TpexusieH
23 KBazgparHblil TpEXUIICH 1
24 KopHH KBaJIpaTHOTO 1
TpéXuiieHa
o5 Pa3noxenune kBagpaTHOTrO 1 bubnmoreka [JOK
TpEXUJIEHA HA MHOXKHUTEIN https://m.edsoo.ru/7f42fd38
26 Paznoxenue kBapaTHOro 1 bubnmnoreka HOK
TpEXUJICHA HA MHOKHUTEIIN https://m.edsoo.ru/7f42fd38
KonTpoasnas pabdora no
97 TemaMm "KBaapaTHbie 1 bubnmnoreka HOK
kopuu. Crenenu. https://m.edsoo.ru/7f42ec80
KBanpartnblii Tpexusien"
Auredpanvyeckue
BbIPAKCHUS. 15
Auredpanyeckasi Apo0b
bubnnoreka IIOK
28  Anre6 0 1
FITEOpaIeCkat ApoLE https://m.edso00.ru/7f430382
JlonycTumble 3HaYEHUS
NEPEMEHHBIX, BXOJSIINX B
29 1
anreOpanyeckue
BBIPAXKECHUS
JlonmycTumble 3HaUSHUS
NEPEMEHHBIX, BXOJISIINX B
30 1
anreOpanyeckue
BBIPAXKECHUS
31 OcHOBHOE CBOMCTBO 1 bubmuorexa [JOK
anreOpanyeckoi 1podu https://m.edso00.ru/7f4308e6
39 CokparieHue 1 bu6nuoreka [IOK
anredpanveckux apooeit https://m.edsoo.ru/7f430a8a
33 CokpaiiieHue 1 bubnuoteka [JOK
anreOpandyeckux Apooeit https://m.edsoo.ru/7f430f44
IIpuBenenune
34  anreOpamyeckux npobeit k1 Bubmmorexa [IOK
P P https://m.edso0.ru/7f430f44
o011IemMy 3HaMEHATEII0
35 Cnosxenue 1 bu6nuoreka [IOK
anreOpanvecKkux Apooeit https://m.edsoo.ru/7f43128c
36 Brruuranue 1 bu6nuoreka [IOK

anreOpanyeckux Apooeit

https://m.edsoo.ru/7f4315c0
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37 YMHOXKCHUE 1 bubnuoteka [JOK
anreOpanvecKkux Apooeit https://m.edso00.ru/7f4318¢2
38 Jenenue anredbpandeckux 1 bubnmoreka [JOK
npobei https://m.edsoo.ru/7f431a20
[IpeobpaszoBanue
39 | BeIpaXKEHUI, COAEPIKALIX 1 buGnnorexa LIOK
P » COACP https://m.eds00.ru/7f43259c
anreOpanyeckue Apoou
[IpeoOpazoBanue
40 | BBIpaKEHUH, COACPKAIMIUX 1 bubmorexa LHOK
P > Conepat https://m.edsoo.ru/7f432736
anreOpanyeckue Apoou
[IpeoOpazoBanue
41  BBIpOKEHHM, COACPIKAITUX 1 bubmorexa LHOK
P > COnCPam https://m.edsoo.ru/7f432736
anreOpanveckue Apoou
KonTpoasnas pabdora no
TeMe "AnredOpanyeckas
42 aposs"/ 1 bubmmoreka [IOK
P https://m.edsoo.ru/7f431d36
AJMMHUCTPATUBHAS
KOHTPOJIbHAs padoTa
YpaBHeHus u
HepaBeHCTBA. 15
KBagparTHnbie ypaBHeHHsA
bubnnoreka IIOK
43 Keanparnoe ypasnerne 1 https://m.edsoo.ru/7f42eela
Henounnbie kBaipaTHbIE
44 ABHEHHMS M CIIOCOOBI UX 1 brbmmorexa LTOK
P https://m.edsoo.ru/7f42eela
peleHus
45 Pemenne HemomHEBIX 1 bu6nuoreka [IOK
KBaJpaTHBIX YPaBHEHUU https://m.edsoo.ru/7f42eela
46 ®opmyna KopHeEN 1 bubnuoreka [JOK
KBaJPaTHOIO YpPaBHEHUS https://m.edsoo.ru/7f42f158
Pemenne kBagpaTHOTO
47 ABHEHHS C il(:))Mo bIO 1 brbmmorexa LTOK
yp IJI https://m.edsoo.ru/7f42f3f6
bopmyIbl
48 Pemenue kBapaTHbIX 1 but6mmoreka [IOK
ypaBHEHUU https://m.edsoo.ru/7f42f5a4
49 Teopema Buera. Teopema, 1 bubmuoreka [JOK
oOpartHas Teopeme Buera https://m.edsoo.ru/7f42fef0
Pemenue 3a1anuii Ha
50 | npuMeHeHuEe TEOpEeMBbI 1 Bubmmorexa [IOK
p . p ’ https://m.eds00.ru/7f430076
oOpartHoii Teopeme Buera
Pemenne ypaBHeHui,
but6mmorekxa [IOK
51  cBoasfmUXCA K 1

KBaApaTHBIM

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

53

Pemienue ypaBHeHui,
CBOJISIIIUXCS K
KBaApaTHbIM

[Ipocreitmme qpoOHO-
panroHaIbHbIE YpaBHEHUS

but6mmoreka [IOK
https://m.edsoo.ru/7f43c3d0

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

54

Pemenue npo6HO-
paIMOHATLHBIX
ypaBHEHUH

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

55

56

57

Pemenne TeKCTOBBIX
3aJ1a4 ¢ IOMOIILIO
KBaJPaTHBIX YPaBHEHUU
Penrenne TekCTOBBIX

3a/1a4 ¢ IIOMOLLBIO
KBaJPaTHBIX YPaBHEHUU

KonTpoasHnas pabora no
TeMe "KBaaparHubie
ypaBHeHus"

YpaBHeHus u

HepaBeHcTBa. CucTemMbl
YPaBHeHMH

13

bu6nmoreka [IOK
https://m.edsoo.ru/7f42f75c

bubmuorexa [JOK
https://m.edsoo.ru/7f42f8f6

bubnnoreka IIOK
https://m.edsoo.ru/7f4301f2

58

JIuneliHoe ypaBHEHHE C
ABYMs ICPEMCHHBIMU, €TI0

rpaduk

59

I'paduueckuii criocod
pELIECHUS TUHEUHOTO
YpaBHEHHUS C ABYMS
NEPEMEHHBIMH.
[Ipumeps! pemienus
JIMHENHOIO ypaBHEHUS C
JBYMsI IEPEMEHHBIMYU B
LENbIX YUCIIax

60

Cucremsl 1ByX ypaBHEHHUU
C ABYMS IEPEMEHHBIMM.
BzaumHoe pacnionoxxenue
rpauKOB JTMHEWHBIX
YpaBHEHUH Ha
KOOPJAMHATHOU IIJIOCKOCTH

61

Cucremsl 1ByX ypaBHEHUN
C ABYMS IEPEMEHHBIMH.
I'paduyeckuii cnocod

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 perneHust

HccnenoBanue u pemexue
CHCTEM JIMHEHHBIX
YpaBHEHMH C IByMs
HEepPEMEHHBIMU

66

I'paduueckoe pemenue
CHUCTEM ypaBHEHUH, OJTHO
13 KOTOPBIX HEJIMHEHHOE

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

67

Crioco0 I10ICTaHOBKHA IS
pELICHUS HETMHENHBIX
CHUCTEM yYpaBHEHUH 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

Pemenne TekcToBBIX
3a/1a4 € TOMOUIBIO CUCTEM
ypaBHEHUU

YpaBuenus u

HepaBeHCTBA.
HepaBencrBa

12

71

UYucrioBble HEPABEHCTBA U
UX CBOMCTBA

72

73

UYucrioBble HEPABEHCTBA U
UX CBOMCTBA
HepasenctBo ¢ onHOM
[IEPEMEHHOMN

41



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

74

75

76

77

78

79

JIvHeitHbIe HEpaBEHCTBA C
OJHOI IEPEMEHHON U HX
pemenue. M3o00paxkeHue
pELICHUS HAa YUCITOBOM
PAMOM

Pewmenne nuneitHoro
HEpPABEHCTa C OJHOMN
MEPEMEHHOMN

Penrenue muHerHOrO
HEpaBEHCTa C OJTHOM
MepeMEeHHON

Cuctembl TUHEHHBIX
HEPaBEHCTB C OJIHOU
MEpEMEHHOM U UX
pemienue. M3o0paxenue
pELIeHUs Ha YUCIIOBOI
IPSAMOI

N3o0paxenue pemieHus
JMHENHOTO HEPaBEHCTBA U
UX CHCTEM Ha YHCIIOBOU
npsAMOit

N306paxkenue perieHus
JUHEWHOTO HEPABEHCTBA U
MX CHCTEM Ha YHCIOBOU
IpsAMOit

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

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

bubnnoreka IIOK
https://m.edsoo.ru/7f42ch88

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

bu6mmoteka [IOK
https://m.edsoo.ru/7f42c9e4

80

Pemenne cucremsl
JIMHENHBIX HEPABEHCTB C
OJIHOU IIEPEMEHHOMN

bu6mmoteka [IOK
https://m.edsoo.ru/7f42cd2c

81

Pemenne cuctemMul
JIMHENHBIX HEPABEHCTB C
OJHOI EPEMEHHOM

82

KonTposbHnas padora no
TemaM ""HepaBencrsa.
Cucrembl ypapHeHH#l'"

®ynknuu. OCHOBHBIE
NOHATHUS

83

84

[onsarue pyHkuMM

OO6nacth onpeneneHus u
MHO>KECTBO 3HAUYECHUH

byHKIIUN

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

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

85

CrocoOsl 3aaanust
byHKIMHA

42



https://m.edsoo.ru/7f42c692
https://m.edsoo.ru/7f42c840
https://m.edsoo.ru/7f42cb88
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f42cd2c
https://m.edsoo.ru/7f433c12
https://m.edsoo.ru/7f433d84

86

I'paduk dysakmm

87

88

89

CoiicTBa (pyHKINHU, UX
oToOpakeHHe Ha rpaduke

Oyukuun. Yucnoseie
GyHKkuun

UreHue U MoCTpOeHUE
rpauKOB 3JIEMEHTAPHBIX
byHKIMHA

DyHKIUA PSIMOI
POMOPLUUOHAIIEHOM
3aBHCHMOCTH, €€ CBOICTBa
u rpaduk. OyHKIUA y = [X|

90

@yHKIMS 00paTHOM
IPONOPLHUOHATIBHON
3aBHCHUMOCTH, €€ CBOICTBA
u rpaduk

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

91

92

93

[TocTpoenue runep6oJibl
OyHKIMA Y = X? 1 e
CBO¥CTBa U rpaduk
®ynxus y = X3 u eé
CBO¥CTBa U rpaduk

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

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

94

OyHkuu y =X,y = X3,y
= VX, y = [x|; Tpaduueckoe
peneHue ypaBHEHUN 1
CUCTEM YpaBHEHUH

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

95

KonTposbHas padora Ha
NPOMEKYTOYHOM
arrecrauuu /
Bcepoccuiickast
NnpoBepoYHasi padora

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

96

KonTposbHas padora Ha
MPOMEKYTOYHOM
arrecrauuu /
Bcepoccuiickast
nposepovyHasi padora

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

97

IHoBTOpEHUE U
00001IeHNE

IToBTOpeHume.
ToxecTBeHHOE
npeoOpa3oBaHue
anreOpanvaecKux
BBIPAXKEHUM

43



https://m.edsoo.ru/7f434bbc
https://m.edsoo.ru/7f4343e2
https://m.edsoo.ru/7f434572
https://m.edsoo.ru/7f434d38
https://m.edsoo.ru/7f4371aa
https://m.edsoo.ru/7f434eb4

IToBTOpenue. KBaaparHsiii
KOPEHb U KBaJIpaTHbBIC
98 aBHeHus. Pemenne 1 bubnnorexa LIOK
yp ’ https://m.edso0.ru/7f43736¢
3a/1a4 C IOMOILBIO
yYpaBHEHUI
% IToBTOpEHME. YpaBHevHI/I}I . Bu6muorexa LIOK
1 CHCTCMBI ypaBHCHNH https://m.eds00.ru/7f437510
[ToBropenue. JInnelinsie
100 wHepaBeHcTBa U UX 1 Bubmrorexa ITOK
p https://m.eds00.ru/7f4376b4
CUCTEMBI
[ToBTOpenue. JInnernnwie
101 wHepaBeHcTBa U UX 1 Bubmaorexa ITOK
p https://m.edsoo.ru/7f436b88
CUCTEMBI
bubmuorexa [JOK
102 Tosropenue. @ynKuun 1 https://m.edso0o.ru/7f437858
OBHIEE KOJIMYECTBO
YACOBIIO 102
IMPOTPAMME
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https://m.edsoo.ru/7f43736c
https://m.edsoo.ru/7f437510
https://m.edsoo.ru/7f4376b4
https://m.edsoo.ru/7f436b88
https://m.edsoo.ru/7f437858

