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1. TIOSICHUTEJIBHAS 3ATIMCKA

Anrebpa sBIIS€TCS OAHMM U3 OIOPHBIX KYpPCOB OCHOBHOTO OOIIEro OOpa3oBaHMs: OHA
o0ecrieynBaeT M3y4eHUe APYrUX AMCLUMUIUIMH, KaK €CTECTBEHHO- HAYYHOTO, TaK M TYMaHUTapHOTO
LIUKJIOB, €€ OCBOGHHE HEOOXOAMMO Ul NMPOJODKEHUs 00pa3oBaHUS M B IOBCEAHEBHOM JKU3HU.
PazButune y oOy4aromuxcsi Hay4yHBIX TMPEACTABICHHA O TPOUCXOXKICHUM U CYIIHOCTH
anreOpandeckux abCTpakLui, criocobe OTpakeHUs: MaTeMaTHUECKOM HayKOM SIBJIEHUH U NPOLIECCOB
B IPUPOJIE U 00IIIECTBE, POIM MATEMAaTHYECKOT'O MOICTTMPOBAHNUS B HAYYHOM TIO3HAHUH U B IPAKTHKE
CocoOCTBYeT (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS U KAUECTB MBIIIUIEHUS, HEOOXOAUMBIX IS
ajanTalud B COBpPEMEHHOM Lu(ppoBoM oOmiecTBe. M3yuenue anreOpbl oOecrieunBaeT pa3BUTHE
yMEHHUsl HaboJaTh, CPaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH, TpeOYyeT KPUTUYHOCTH MBIIIICHHUS,
CIOCOOHOCTH apryMEHTUPOBAaHHO OOOCHOBBIBATH CBOM JEWUCTBUS M BBIBOJBI, (HOPMYIHPOBATH
yrBepxkaeHus. OcBoeHHe Kypca anredpsl 00ecneunBaeT pa3BUTHE JIOIMYECKOI'O MBIIUICHUS
00y4aroImuXcs: OHU HUCIOJNB3YIOT NEAYKTHBHBIE W WHAYKTHUBHBIC pacCyXAeHHUs, 00oOmeHHEe |
KOHKpeTHu3aluio, abctparupoBanue U aHaioruto. O0yyeHue anredpe npeanojaraeT 3Ha4uTeIbHbIN
00BEM CaMOCTOSTENILHON eI TEIBHOCTH 00YUYaIOIIUXCsI, TOITOMY CaMOCTOSITEIbHOE PEeIICHHE 3a1a4
ABJISICTCS peau3aluen AeaTeIbHOCTHOrO IPUHIUIIA 00yUeHUsL.

B ctpykrype nporpammsel yueOHOro Kypca «Anredpay» aiasi OCHOBHOTO 00Iero oopa3zoBaHus

OCHOBHOE MECTO 3aHHMAIOT COAEP)KATEIbHO-METOJMYECKUE JIMHUU:
«Yucna W BBIYMUCICHUSA», «ANreOpandeckue BBIPAKCHUS», «YPaBHEHHMS U HEPaBEHCTBAY,
«D@ynkuuny. Kaxxaas U3 3THX conepKaTeIbHO-METOAMYECKUX JTUHUA pPa3BUBACTCS HA MPOTHKECHUH
TpEX JIET U3y4YeHUs Kypca, B3aUMOJECHCTBYsI C JPYTUMU €ro JUHUsAMU. B xozxe usydenus yueGHOIro
Kypca OOy4aroImuMCs TPUXOIUTCS JIOTHUYECKH PacCyXIaTh, HCIOJIb30BATH TEOPETUKO-
MHOKECTBEHHBIH s3bIK. B CBsI3u ¢ 3THUM B mporpamMMmy ydeOHOro Kypca «Airedpay» BKIHOUEHBI
HEKOTOpPbIE OCHOBBI JIOTHKH, INPEICTABICHHBIE BO BCEX OCHOBHBIX pa3lieliax MaTeMaTHYecKOro
0o0pa3oBaHUsl M  CIIOCOOCTBYIOIIME OBJAJEHUIO OOy4aroIIMMHUCS OCHOB YHHMBEpCAJIBLHOTO
MareMatuueckoro s3bika. CojepkaTeabHONM M CTPYKTYPHOM OCOOEHHOCTBIO Y4E€OHOro Kypca
«Anrebpay ABISIETCS €ro UHTETPUPOBAHHBINA XapaKTep.

Coneprxanue TMHUU «HuCla ¥ BBIYMCIEHUS» CIY>KUT OCHOBOM Ul AajbHEMIIEro n3ydeHus
MaTeMaTHKH, COCOOCTBYET Pa3BUTHIO y O0YYAIOIUXCS JIOTHYECKOTO MBILUIEHUS, (POPMHUPOBAHUIO
YMEHHUSI TIOJIb30BAaThCS aJITOPUTMAMH, a TaKKe TNPUOOPETEHHIO MPAKTHYECKHUX HABBIKOB,
HEOOXOAUMBIX JJIs IOBCEITHEBHON KU3HU. Pa3BuTHE MOHATHS O YUCIIE HA YPOBHE OCHOBHOT'O OOIIET0
0o0pa3oBaHMs CBSI3aHO C pAIMOHAIGHBIMA W HWpPPAIMOHAIBHBIMU YHCIaMH, (HOPMUPOBAHHEM
NPEJCTaBICHUNA O JAEWCTBUTEIHLHOM YHMCIE. 3aBEpLIEHUE OCBOCHUS YHCIOBOW JIMHUU OTHECEHO K
cpenHeMy o01eMy oO0pa30BaHHUIO.

Copep:xaHue IByX anredpandeckux JUHUNA — «AnreOpandeckue BhIPRXKEHUs» U «YpaBHEHUS

" HEPaBEHCTBa» CIOCOOCTBYET (HOPMUPOBAHHIO y o0yJaromuxcs
MaTeMaTHYECKOro anrnapara, He00X0AUMOT0 JIJIsl PELICHHUs 3a/1a4 MaTeMaTUKH, CMEXKHBIX PEIMETOB
U TPaKTUKO-OPUEHTHPOBAHHBIX 3amady. Ha ypoBHe OCHOBHOTO 0O0IIero ooOpazoBaHusl Y4eOHBIH
MaTepHuall TpYyNIUpyeTcss BOKPYT pallMOHAIBHBIX BBIpaKEHHH. Anredpa JIEMOHCTpUPYET 3HAUCHHE
MaTeMaTHUKH KakK s3bIKa JUIS TIOCTPOCHHS MAaTEeMAaTWYeCKHX MOJIENIEH, OMHMCAaHUS IPOIECCOB WU
SABJICHUIA peanbHOro Mupa. B 3amaunm oOydeHus anreOpe BXOAAT TaKKe JalbHEHIIee pa3BUTHE
ATOPUTMUYECKOTO MBIIIUIEHUS, HEOOXOIMMOTO, B YACTHOCTH, JIJIsl OCBOSHHSI Kypca HH(POPMATHUKH, U
OBJI/ICHUE HaBBIKAMU JIEAYKTHUBHBIX paccyxaeHuil. IlpeoOpa3oBaHue CHMBOJBHBIX (opMm
CHOCOOCTBYET pPa3BUTHIO BOOOPAKEHMUSI, CTOCOOHOCTEN K MaTEMaTUYECKOMY TBOPYECTBY.

Coneprxanue GyHKIMOHATBHO-TpaUUecKol TMHUN HALIETICHO Ha MOJydeHHEe 00yqatonMMHCs
3HAHUN O (PYHKIUAX KaK BaKHEHIIEH MaTEeMaTHYECKOW MOJENU JJIsl ONMHMCAHUS W WCCIICIOBaHMS
pa3HO00Opa3HBIX MPOLIECCOB U SBJICHUH B pHpoJie U olmiecTBe. M3yduenue Matepuaa criocooCcTByeT
pa3BUTHIO y OOYYaIOIIMXCS YMEHHs HMCIIOJIb30BaTh PA3JIMYHbIE BBIPA3UTENbHBIE CPEJICTBA SI3bIKa
MaTeMaTHUKd — CJOBECHBIC, CHMBOJHMYECKUE, TpaduyecKkue, BHOCUT BKJIad B (HOpMHUpOBaHHE
IPEJCTABICHUN O POJIM MAaTEMATHKH B Pa3BUTHH LUBWIN3ALUH U KYJIbTYPBHI.



CormacHo ydeOHOMy TutaHy B 8-9 kjaccax wu3ydaercss Y4YeOHBIM Kypc «Anredpay,
KOTOPBIH BKJIIOYAeT CIEAYIOUIME OCHOBHBIC pa3fenbl coaepkaHus: «Hucna u BBIYHCICHUS,
«AnredpanuecKue BRIPAKCHHS», «Y paBHCHHS U HEPABCHCTBAY, «DYHKIIUN.

Ha uzydenue yue6HOrO Kypca «Anredpa» orBoautcs 102 gaca: B 9 xnacce — 102 gaca (3 gaca
B HEJIEIIO).

2.COAEP)KAHUE OBYYEHMUSI
9 KJACC

Yucyia 1 BEIYHCICHUAA

PanmonaneHbIe 4YKClIa, WppalMOHAIBHBIC YMCIA, KOHEYHBIE M OCCKOHEYHBIC JCCSITHYHBIC
npobu. MHOXECTBO JICHCTBUTEIIBHBIX YMCEI, IEHCTBUTEIBHBIC YUCIIa KaK OCCKOHEUHBIC IECATUYHBIC
npoOu. B3anMHO OAHO3HAYHOE COOTBETCTBHE MEXKAY MHOKECTBOM JICHCTBUTEIBHBIX YHCEN M
KOOPIAMHATHOU IIPSIMOA.

CpaBHEHHE JIEWCTBHUTEIBHBIX YHCE, apu(DMETHUYECKHE JEUCTBUS C JEHCTBUTEIbHBIMU
YHCIIAMU.

Pa3mepsl 00BEKTOB OKPYKaroLIero MHUpa,  JJIMTEIBHOCTH IIPOLIECCOB B
OKPY’KAIOILIEM MHUDE.

[TpubnnxEéHHOE 3HAYEHUE BEJIMYMHBI, TOUHOCTh MpUOIKeHUs. OKpYriaeHue Ynucell.
[Ipukuaka v OLlEHKa pe3yJIbTaTOB BEIYMCICHUM.

YpaBHeHMsI U HEPABEHCTBA

Jluneiinoe ypaBHeHue. PelieHne ypaBHeHUH, CBOASIIMXCSA K JIMHEWHBbIM. KBaspaTHoe

ypaBHeHue. PelieHne ypaBHEHM, CBOASIIMXCA K KBaJpPaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pelieHusl ypaBHEHUU TPEThEH M 4eTBEPTOM CTeneHei
Pa3JI0KEHUEM Ha MHOKHUTEIH.

Pemenne apoOHO-pallMOHANBFHBIX YpaBHEHM. PellieHne TeKCTOBBIX 3a7au anreOpandyecKum
METOJIOM.

VYpaBHeHHE ¢ JABYMs MEPEeMEHHBIMH M ero rpaduk. PemieHuwe cucteM IBYX JIHMHEHHBIX
YPaBHEHUH C ABYMs IEPEMEHHBIMHU. Perienne cucteM IByX ypaBHEHUH, OJHO U3 KOTOPBIX JINHEWHOE,
a apyroe — BTopoil creneHu. ['paduyeckas WHTepHpeTanusi CHUCTEMbl YpaBHEHUH C JBYyMs
MEPEMEHHBIMU.

Pemenne TekcTOBBIX 3amad  anreOpanvyeckuM  CIOCOOOM.

YucoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHENMHBIX HEPABEHCTB € OJHOM INEPEMEHHOW. PemeHne cucrteM JIMHEHHBIX
HEpaBeHCTB ¢ OAHOM mnepemeHHoOW. KBaapaTHele HepaBeHcTBa. ['paduueckas uHTEpnperanus
HEPABEHCTB U CUCTEM HEPABEHCTB C JIBYMS [IEPEMEHHBIMU.

DOYyHKIHUU

KBagparnunas ¢ynkmus, e€ rpaduk u cpoiictBa. [lapabona, KOOpauHATHI BEPIIUHBI
napaboJibl, 0Ch CHMMETPHUU MapadOIIbL.

Ipadukn byrxmmit: y = kx, y = kx + b, y = k/x, y = x3, y = Vx, y = |X| , i ux cBoiicTsa.

YucaoBbie MOCJIE10BATEIbHOCTH M IIPOTPECCHH

[loHsiTHEe YMCTIOBOM MOCIENOBATENBHOCTU. 3aJaHUE IOCIEA0BATEIBHOCTH PEKYPPEHTHOM
dhopmymnoit u popMyIoi N-To YseHa.

Apudmerndeckast 1 reoMeTpudeckas mporpeccuu. @opmyssl N-To YieHa apupMEeTHIeCKON 1
Tr€OMETPUYECKON ITPOTrPECCUI, CYMMBI IEPBBIX N YJICHOB.

N3o0paxkeHne dIeHOB apuPMETHUECKON U TEeOMETPUUYECKOH MpOorpeccuii TOouKamMHu Ha
KOOPJMHATHOM IIOCKOCTH. JIMHEHHBIN U SKCIOHEHIIHAIBHBIN poCT. CII0KHBIE TPOLEHTHI.

3.IIJIAHUPYEMBIE PE3YJIbTATBI

JIMYHOCTHBIE PE3YJIBTATBI



JIn4yHOCTHBIE Pe3yJIbTAThI OCBOSHUS MPOTPaMMBbI y4eOHOTO Kypca «Aredpa
XapaKTEPU3YIOTCS:

1) MAaTPUOTHYECKOE BOCIIUTAHME:

MPOSIBJICHUEM MHTEpPECa K MPOIUIOMY U HACTOAIIEMY POCCUMCKONW MAaTEMATUKH, IEHHOCTHBIM
OTHOIIEHUEM K JOCTUKEHHUSIM POCCUMCKUX MATEMATUKOB U POCCUMCKON MATEMAaTUYECKOM IIKOJIbI, K
HCIIOJI30BAHUIO THX JOCTHKCHHUH B IPYTrUX HayKaxX W MPUKIATHBIX cepax;

2) rpaxaanckoe u JyX0BHO-HPABCTBEHHOE BOCIUTAHHe:

TOTOBHOCTBIO K BBINOJHEHUIO OOS3aHHOCTEH TpakJaHWHA U pealu3allid ero Ipas,
MPEJCTaBICHUEM O MaTEMAaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3IHMUHBIX CTPYKTYP, SIBICHUH,
MpoLEyp TPaKIaHCKOTro oOlecTBa (HalpuMep, BHIOOPHI, OMPOCHI), TOTOBHOCTBHIO K OOCYXACHUIO
ATHYECKUX MPOOIJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTIKEHUIH HAYKH, OCO3HAHHEM
BaKHOCTU MOPAIbHO-3THYECKUX MPUHIUIIOB B JEATEIBHOCTH YUEHOTO;

3) TpynoBoe BocnuTanue:

YCTaHOBKOH HA AKTHBHOE YYacTHE B PEIIEHMH NPAKTHYECKMX 3a1ad MaTeMaTHUecKOil
HANpPaBIEHHOCTH, OCO3HAHHEM BAKHOCTH MATEMAaTHYECKOro OoOpa3oBaHMA HA MPOTSKEHHH Bceil
KM3HH U1 YCHIENIHOH MpO(ecCHOHANBHON NeATENbHOCTH M Pa3BUTHEM HEOOXOIMMBIX yMEHHIl,
OCO3HAHHBIM BBI60pOM 1 IMOCTPOCHUEM HHI[HBHIIy’dJILHOI?’I TPACKTOPHUU O6pa3OBaHI/I$I U )XKN3HCHHBIX
TLIAHOB C Y4ETOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX HOTPEGHOCTEIH;

4) scTeTHyeckoe BOCIIUTAHME:

CIIOCOOHOCTBIO K OSMOINMOHATBHOMY H JCTETHUYECKOMY BOCIIPHSATHMIO MAaTeMaTHUeCKHX
00BEKTOB, 3a/a4, PeleHUH, PacCyKIEHUH, YMEHHIO BUIETh MaTeMaTHUYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) nennocTH Hay4HOI0 NO3HAHUSA:

OpUEHTallMed B JESATEIIbHOCTHM HAa COBPEMEHHYIO CHCTEMY HAyuYHbIX IPEJICTaBICHUNA 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTUs 4YEJIOBEKa, NPUPOABI M OOLIeCTBAa, IOHUMaHHEM
MaTeMaTHYeCKON HayKH Kak cepbl YeTOBEUECKON I TEIIbHOCTH, ITANOB €€ Pa3BUTHUS U 3HAUUMOCTH
JUISL pa3BUTHS LIUBWIM3ALUU, OBIAJACHUEM SI3bIKOM MAaT€MAaTUKU U MAaTEMaTUYECKON KYJIbTYPOU Kak
CPEICTBOM IIO3HAHUS MHUpPA, OBJAJCHUEM IPOCTEUIIMMM HABBIKAMU  HCCIEN0BATEIBCKOU
JEATEIIHOCTH,

6) ¢usnueckoe BocnuTanue, GopMUPOBAHUE KYJILTYPhI 310POBbS H IMOIHOHAJILHOTO
Os1aromosty4ms:

TOTOBHOCTHIO MPUMEHATh MaTeMaTHUECKUE 3HAHUS B MHTEPECAaX CBOETO 37J0POBbS, BEACHUS
3JI0pOBOTr0 00pa3a XHU3HHU (340pPOBOE MHUTaHUE, COATAHCHUPOBAHHBIM PEXHUM 3aHATHH M OTIbIXA,
perynspHas (usuyeckass aKTUBHOCTh), C()OPMUPOBAHHOCTHIO HaBbIKa pe(JIeKCUH, MPU3HAHHEM
CBOETO MpaBa Ha OIIMOKY M TAaKOTO K€ MpaBa JIpyroro 4eloBeka,

7) IKO0JIOrHY€eCKO€e BOCIUTAHHE:

OpUEHTAIlMe Ha TPUMEHEHHWE MAaTeMAaTHYeCKUX 3HAHWW I pelieHus 3a7ad B 00JacTu
COXPAHHOCTH OKpYXalollled Cpepl, IUIAHUPOBAHUSA TOCTYNKOB M OLIEHKH HX BO3MOXKHBIX
MOCJICICTBUI TSI OKPYXKAIOIIEH Cpeabl, OCO3HAHHWEM TJI00aTbHOTO XapaKTepa SKOJOTHYECKHUX
po0JieM U yTel UX PeIieHus;

8) aganTaunus K M3MEHSIIOIMMCS YCJIOBHSIM COHAIBLHOI M NPUPOAHOIi CPeIbI:

TOTOBHOCTBIO K JIEHCTBHUAM B YCJIOBHUSAX HEOIPEACIIEHHOCTH, IOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4€pe3 NPAKTUYECKYIO JAEITEIbHOCTh, B TOM YHCJIE YMEHHE YUUTBHCSA y IPYTUX
Joel, MpruoOpeTaTh B COBMECTHON EATEILHOCTH HOBBIE 3HAHNS, HABBIKA M KOMIIETEHIIUH U3 OTIbITA
APYTHX,

HE00XOAUMOCTBIO B (DOPMHPOBAHUU HOBBIX 3HAHWW, B TOM 4HcCiIe (OPMYJIUPOBATH HIEH,
MOHATHSI, TUIOTE3bl 00 OOBEKTAaX M SIBICHUSAX, B TOM YMCJIE paHee HEU3BECTHBIX, OCO3HABATh
negUIUTH COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE PA3BUTHE;

CIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYAalMIO, BOCHPUHUMATh CTPECCOBYIO CHUTYAIHIO
KaK BBI30B, TPEOYIOIIMH KOHTPMEP, KOPPEKTUPOBATh IPHHUMAEMbIE pEIIeHUS M JeHCTBHUA,
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(GhopMyNHpOBaTh U OLICHUBATH PUCKHU U MOCIEICTBUSA, GOPMUPOBATH OTIBIT.

METAINIPEJMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/IbHbIEe YHUBEPCAJbHbIE yUeOHbIe JeiicTBUsA ba3oBbie

JIOTHYecKHe JelicTBUA:

BBISBJIATh M XapaKkTEpU30BaTh CYLIECTBEHHBbIE IPU3HAKM MaTEMaTHUECKUX OOBEKTOB,
NOHATHH, OTHOIICHWA MEXIy HOHATHUSAMH, (OPMYIHPOBATH OIPEACICHUS TOHITHH,
yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KiIacCU(UKALMK, OCHOBAHUS [yl 0000LIeHUs U
CpPaBHEHUs1, KPUTEPUU IIPOBOJIUMOIO aHAJIN3A;

BOCIIPHHUMATh, (POpMyIUpOBaTh M MPEeoOPa3OBHIBATH CYKICHHSA: YTBEPAMUTEIbHBIE WU
OTpHIIATENIbHBIC, €TMHIUYHBIC, YACTHBIC U 00IIUE, YCIOBHBIC;

BBISIBIISITh MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M NPOTHBOPEYHS B (haKTax,
JAHHBIX, HAONIONEHMSIX M YTBEpXKIEHHX, MpeanaraTb KpUTEpUU JUIS BBISABICHUSA
3aKOHOMEPHOCTEN U IPOTUBOPEUMIA;

JlenaTh BBIBOJBI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JIEAYKTHUBHBIX W HHIYKTHUBHBIX
YMO3aKJIFO4YEeHNH, YMO3aKIIOUEHUH 110 aHAJIOTUH;

pa30buparh 10Ka3aTeabCTBA MAaTEMATUYECKUX YTBEPXKIEHUHM (IpsMble U OT MPOTUBHOIO),
IPOBOJIUTH CAMOCTOSITEJIbHO HECJIOXKHbIE JI0Ka3aTesIbCTBA MaTeMaTHYeCKuX (aKToB,
BBICTpAauBaTh apryMEHTAllUIO0, MPUBOAUTH MPUMEPHI U KOHTPIPUMEPHI, 0OOCHOBBIBATH
COOCTBEHHBIE PACCYKACHHUS;

BBIOMpATH crI0co0 penieHust yaeOHOH 3a1auu (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHHS,
BbIOMpATh HanOOJIee NOAXOASAIIMM ¢ Y4ETOM CAMOCTOATENBHO BBIAECICHHBIX KPUTEPUEB).

Bba3oBble uccienoBaTeabCKIE JEHCTBUA.

MCIIOJIb30BaTh BOMPOCHI KaK MCCIIEI0BATeNIbCKUI HHCTPYMEHT TTO3HaHus, POpMyIHpoBaTh
BOTIPOCHI, (PUKCUPYIOIINE IMPOTUBOPEUYUE, MPOOJIEMY, CaMOCTOSTEIILHO YCTAHABIIMBATH
HCKOMOE U JaHHOE, (OPMHUPOBATH TUIIOTE3Y, ApTYMEHTHPOBATH CBOIO MO3UIUIO, MHEHHE;
MPOBOAMTH IO CaMOCTOSITEIBHO COCTaBJICHHOMY IUTAHY HECJIOXKHBIM OSKCIICPUMEHT,
HEeOOJIBIIIOE UCCIIEIOBAHUE TT0 YCTAHOBJICHUIO OCOOEHHOCTEH MaTeMaTHYecKOro 0ObeKTa,
3aBUCUMOCTEN 00BEKTOB MEXKy COOOi;

CaMOCTOSITENIbHO (hOPMYTUPOBATh 00OOIIEHNS U BBIBOJIBI 10 PE3yJIbTaTaM MPOBEAEHHOTO
HAOIO/IEHUsI, HUCCIICJIOBAHMSI, OIEHUBATh JOCTOBEPHOCTh TOJYYEHHBIX PE3yIbTaTOB,
BBIBOJIOB M 000O0IIECHUI;

MIPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE IMPOIIECCa, & TAKKE BBIIBUTATh MPEANOI0KEHHS O
€ro pa3BUTHH B HOBBIX yCIOBHUSX.

PabGora c undpopmanmei:

BBISBIISATH HEJJOCTATOYHOCTh M M30BITOYHOCTh MH(POPMALIUHU, JTAaHHBIX, HEOOXOJUMBIX IS
pELIeHMs 3a1a4H;

BBIOMpATh, AHAIM3HPOBATH, CHCTEMATU3MPOBATH U HMHTEPIPETUPOBATH HH(POPMAIUIO
pa3IMYHbIX BUJOB U (HOPM Mpe/ICTaBICHHUS,

BbIOMpaTh (opMy NpeACTaBICHUs MHPOPMALUMU M WIUTIOCTPUPOBAThH pEIIaeMble 3a7ay
CXeMaMH, AMarpaMMaMu, HHOU rpadukoi U X KOMOUHAIUSIMU;

OLIEHUBATh HAAEKHOCTh MH(MOPMAIMM MO KPUTEPHSIM, NPEIIOKEHHBIM YUHUTEIEM HIIN
c(hOpMyJIMPOBAHHBIM CAMOCTOSITENBHO.

KoMmyHukaTHBHBIEe yHHBepcaJbHbIe yueOHbIe AelicTBUA:

BOCIIPUHUMATh ¥ (OPMYJIMUPOBATH CYKICHUS B COOTBETCTBHM C YCJIOBUSIMH M IICISIMH
00IIeHus, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHUS B YCTHBIX U ITMCHbMEHHBIX
TCKCTAaX, AaBaThb IMOACHCHHA IO XOAY PCHICHHUA 3adadv, KOMMCHTUPOBATH HOHy‘-IeHHBIﬁ
pe3yJbTar;



e B X0j€ OOCYXIEHHs 3aJaBaTh BOMPOCHI MO CYHIECTBY OOCYKIAeMOM TEMbI, MPOOJIEMBI,
pelmiaeMoil 3a7aun, BHICKA3bIBATh WJICH, HAIICJICHHBIC HA TMOWCK PEIICHHS, COMOCTABIIATh
CBOM CYXKICHHS C CYXKICHUSIMH JPYIHX YUYACTHUKOB TUAIIOTa, OOHAPYKUBATh Pa3iIndne U
CXOJCTBO TIO3WIMA, B KOPpEeKTHOH (opme ¢dopMyIupoBaTh pa3HOIIACHS, CBOU
BO3PaXKCHHUS;

e MPEACTABIATh PE3YJAbTAThl PEIICHHS 3a7add, DKCIEPUMEHTA, WCCIICOBAHMS, TPOCKTA,
CaMOCTOSITENIFHO BBIOMpaTh (OpMAT BBICTYIUICHHS] C YYE€TOM 3a/a4 TpPE3CHTAUU U
O0COOEHHOCTEHN ayAUTOPUH;

e T[IOHMMAaTh M HCIOJB30BATh MPEUMYIIECTBA KOMAHIHOW U MHIUBUAYAIBLHOUW PaOOTHI MPH
peleHnr y4eOHbIX MaTEMaTHYECKHUX 3a71a4;

e I[PUHUMATH IE]Ib COBMECTHOW JEATEIBHOCTH, IUIAHUPOBATh OPraHU3AIIUI0 COBMECTHOM
paboThI, pactpenesaTh BUAbI padOT, JOrOBapUBATHCS, 0OCYXKIaTh MPOIECC U PE3yJbTaT
paboThI, 000011aTh MHEHHSI HECKOJIBKUX JTFO/ICH;

e y4acTBOBATh B IPYNIOBBIX (hopmMax paboThl (00CyXaeHHs, OOMEH MHEHHUSMHU, MO3TOBBIC
HITYPMBI U JJPYTHUE), BBIMOIHATH CBOKO YaCTh paOOThl U KOOPAUHUPOBATH CBOU JICUCTBUS C
JIPYTHMH 9JICHAMHA KOMaHJIbI, OIICHUBATh Ka4eCTBO CBOETO BKJIAJA B OOLIUH MPOMYKT IO
KPUTEPHSIM, CHOPMYJIUPOBAHHBIM YYaCTHUKAMU B3aMMOICHCTBUSI.

PeryisiTuBHbIE  yHHBepcajbHble  y4eOHBbIe JIeliCTBHA
Camoopranusamnus:

e  CaMOCTOSITEIbHO COCTABJISITH IUIaH, aJITOPUTM PEIICHUS 3a7auu (MM €ro 4acTh), BHIOMPATh
Croco0 pemieHuss ¢ y4ETOM HMMEIOIIMXCS PECYpCOB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMEeHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEUICHHH ¢ y4ETOM HOBOM HH(OPMALIUH.

CaMOKOHTPOJ1b, S)MOUMOHAJIbHBIN HHTEJJIEKT:

e BIIAJICTh CIIOCOOAMHU CaMOIIPOBEPKH, CaMOKOHTPOJIS IpoIecca M pe3yibTara PeIIeHUs
MaTeMaTHYECKON 3a1a4H;

e IMPEABUACTH TPYIHOCTH, KOTOPHIE MOTYT BO3HHKHYTH IIPU PEIICHUU 3aJayd, BHOCHUTH
KOPPEKTUBBI B JIEATEIHHOCTh HAa OCHOBE HOBBIX OOCTOSITENILCTB, HAMIEHHBIX OLIMOOK,
BBISIBJIEHHBIX TPYJIHOCTEW;

L OILICHUBATh COOTBCTCTBUC pe3ynLTaTa JCATCIIBHOCTHU HOCT&BHGHHOﬁ neJim nu YCJ'IOBI/UIM,
06’135[CH$[TI) HpI/I‘-II/IHI)I JOCTHIKCHUA NI HEAOCTHMXKCHUA LCIIN, HAXOJAUTH OHH/I6Ky, aaBaThb
OILICHKY TPUOOPETEHHOMY OIIBITY.

NPEIMETHBIE PE3YJIbTATHI

K xon1y o0yuenus B 8 kiacce 00yJaromuiicst HOIy4YHUT CIIEAYIOIINE TPEIMETHbIE pe3yIbTaThI:

Yucna v BIYUCICHUSA

Hcnonp30BaTh HayallbHbIE TNPEJCTABICHUS O MHOMECTBE JCHCTBUTENbHBIX YHCEN IS
CpaBHEHMsI, OKPYIJICHHs M BBIYMCICHHMH, H300pakaTh JAEHCTBUTEIbHBIE YHCIA TOYKAMHU Ha
KOOPJIMHATHOW MIPSIMOIA.

[TpuMeHATH MOHATHE apUPMETUYECKOT0 KBAJPATHOIO KOPHS, HaXOAUTh KBaJIpaTHbIE KOPHHU,
UCIONIb3YSl TNpPU HEOOXOJUMOCTH KalbKyJsATOp, BBINOJHATH MPeoOpa3oBaHUsl BbIPAXKEHUIH,
CoJIeprKallMX KBaJpaTHbIE KOPHHU, UCIIOJIb3Yysl CBOWCTBA KOPHEH.

Hcnonb30Bath 3anucu OOJIBIINX U MAJIBIX YHCEIl C TOMOIIbIO IECATUUHBIX Apo0Oei U cTeneHei
gucna 10.

Auredpanyeckue BbIpaKeHH s

HpI/IMeHSITI) IIOHATHUE CTCIICHU C I[CJIbIM IIOKAa3aTe€JIEM, BBbIIIOJIHATH npe06pazoBaHI/m
BBIPAKEHUI, COAEPIKALLUX CTEIIEHU C LIEJIbIM [T0KA3aTEIEM.

BBIMONHATE TOXKIECTBEHHBIE TPe00pa30BaHuUs pallMOHATBHBIX BBHIPAKEHUH Ha OCHOBE MPABUI
JeUCTBUI HAaJl MHOTOYJIEHAMH U alnreOpanyecKuMu JpoOsMu.

PackiagpiBaTh KBagpaTHBIM TPEXWIECH HA MHOKHUTEIH.
[TpumensaTh peoOpa30BaHMs BBIPAKEHUH IS PELICHUs pa3IMYHbIX 3a/1a4 M3 MaTeMaTHKH,
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CMEXKHBIX MIPEIMETOB, U3 pPEabHON MPAKTUKH.

YpaBHeHMsI U HEPABEHCTBA

Pemate nuHelHble, KBaJpaTHbIE YPAaBHEHUS U pallMOHATIbHBIE YPAaBHEHMS, CBOASIIUECS K HUM,
CUCTEMBI JIByX YPABHEHM C IBYMs IIEPEMEHHBIMU.

[IpoBoauTh MmpoCTEHIMe MCCIEIOBAaHNUS YPABHEHUN U CHCTEM YpaBHEHMH, B TOM 4YHCIE C
pUMEHEHHEM TIpaUvecKUX MpeACTaBIeHUH (YCTaHABIMBATh, UMEET JIM ypaBHEHHE MJIM CHCTEMa
YpaBHEHHH peLIeHHUs], €CIIU UMEET, TO CKOJIBKO, U IIpoyee).

[lepexoauThb OT cOBECHO (POPMYITMPOBKH 3a]1au K €€ anreOpanyeckoi MOAETH ¢ TOMOIIBIO
COCTABJICHUS] YpPaBHEHMs] WJIM CHCTEMbl YpPaBHEHUH, WHTEPIPETHUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 33J1a4U [OJy4YECHHBIN PE3YJIbTAaT.

[TpuMeHATh CBOICTBA YMCIIOBBIX HEPABEHCTB JUIS CPABHEHMS, OLEHKH, PEIIaTh JIMHEWHBIC
HEPaBEHCTBA C OJJHON MEPEMEHHOM U X CHCTEMBI, 1aBaTh rpa)nuecKyI0 MILTIOCTPAIIMIO MHOKECTBA
pelIeHuil HepaBEeHCTBA, CHCTEMbI HEPABEHCTB.

DOyHKIHUA

[ToHnMaTh ¥ MCMONB30BaTh (PYHKIMOHAIHHBIE TIOHSATHS M S3bIK (TEPMUHBI, CHMBOJIHYECKUE
0003HaYEHHs), ONpPENeNATh 3Ha4eHNe (DYHKIUH MO 3HAYCHHIO apryMEHTa, ONpEeisTh CBOHCTBA
¢bynknuu no e€ rpaduky.

CtpouTb rpaduKy dIeMEHTAPHBIX (PYHKIUI BHIA:

y =k/X,y=x2,y=x3,y = ||, y = VX, OnuCcbIBaTH CBOMCTBA YHCIOBON (GYHKIIHH 110 68
rpaduky.

K xoHiy oOydenus B 9 KkJjacce  oOydaromuics MOJIYYUT  CIEAYIOIINe
IPEJMETHBIC PE3yIbTATHI:

Yucsia v BbIYUCTEHUS

CpaBHI/IBaTL U ynopaa04uBaTh palluOHAJIbHBIC U UPPAIHUOHAJIbHBIC YN CJIA.

BreimonHaTh apI/I(l)MeTI/I‘IeCKI/Ie ,HCI\/’ICTBI/IH C pallMOHAJIbHBIMHU YHUCJIAMH, COYCTAsA YCTHBIC U
IIMCBMCHHBIC HpI/IéMBI, BBITIOJHATD BBIYMCIICHUA C HPPATHOHAIbHBIMU YU CIIaAMH.

HaXO,I[I/ITB 3HAQUEHHUS CTEIIEHEH C OCJIIBIMA ITOKAa3aTCIIMHU U KOpHeﬁ, BBIYUCIIATH 3HAYCHUA
YHCJIOBBIX BLIpEl)KGHHfI.

OprrJ'ISITB HeﬁCTBHTCHLHBIC 4unciia, BbIIIOJHATD IPUKUAKY PE3yJibTaTa BLI‘-II/ICJ'IGHI/II\/’I, OLICHKY
YHCJIOBBIX BLIpEl)KGHHfI.

YpaBHeHUs U HEPABEHCTBA

Pemrate nuHelHbIe M KBaJpaTHbIE YpaBHEHUs, ypaBHEHHUS, CBOASIIMECS K HUM, MpocTeiiue
JIpOOHO-pallMOHAJIbHBIE YPABHEHMUS.

Pemate cuctembl BYX JIMHEHHBIX ypaBHEHHUH C JByMs NEPEMEHHBIMH U CHUCTEMBI JBYX
YpaBHEHH, B KOTOPBIX OHO YPaBHEHUE HE SBJISCTCS JINHEHHBIM.

Pemrate TEKCTOBBIE 3a/1a4M aNTreOpandecKuM CIIOCOOOM C IMTOMOIIBIO COCTABIICHHUS YPaBHEHUS
VI CUCTEMBI JBYX YPAaBHEHHH ¢ IByMsI I€pEeMEHHBIMHU.

[IpoBomuTh mpocCTEiIIME HCCAEAOBaHUS YPAaBHEHUN M CHCTEM YPABHEHUH, B TOM YHCIE C
IpUMEHEHHEM TrpaduuecKux MpeacTaBieHull (YCTaHaBIMBAaTh, UMEET JIM YPaBHEHUE WM CHUCTEMa
YpaBHEHHH PEIICHHS, €CITH HMEET, TO CKOJIBKO, U TIpOoUee).

Pemrate nmHeliHBIE HEpaBEHCTBA, KBaJpaTHBIE HEPAaBEHCTBA, W300pakaTh pEIICHUE
HEPaBEHCTB Ha YMCIIOBOW MPSIMOIi, 3aITUCHIBATh PEIIEHUE C TTIOMOIIBIO CUMBOJIOB.

Pemrate cucTeMbl JIMHEHHBIX HEPABEHCTB, CHCTEMBI HEPABEHCTB, BKITIOYAIONINE KBaJPaTHOE
HEPaBEHCTBO, M300pa)kaTh pPELICHWE CUCTEMbl HEpPaBEHCTB Ha YHCIOBOM MpPsIMOH, 3amHChIBATh
peleHre ¢ TOMOIIBI0 CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IPH PEIICHUH PA3IMYHBIX 3a/1a4.

DOyHKUHUA

Pacrnio3HaBaTh (yHKIUHM HM3y4eHHBIX BUIOB. IIOKa3bIBaTh CXEMaTHYECKU PACIOIOXKEHUE Ha
KOOPJAMHATHOM MJI0CKOCTH TpadukoB pyHkmmii Buma: Y = kx,y =kx + b,y =k/x,y=ax2 + bx + ¢,y
=x3, y=1x, Y = |X|, B 3aBHCHMOCTH OT 3HaYCHHMII KOI(PHIIUEHTOB, OMICHIBATE CBOACTBA (yHKIIHIA.
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Crpouth 1 n300paXkaTh CXeMaTHUECKU Tpa(uKH KBaJpaTUUYHbIX (YHKIUH, OMUCHIBATH CBOMCTBA
KBaJPAaTHYHBIX (QYHKLUH 10 UX rpadukam.

Pacrnio3HaBaTh KBaJpaTHU4yHYIO0 (QYHKLHIO 1O (opMmyse, NPUBOAUTH IPUMEPhl KBAaIPAaTUUHBIX
(byHKUMT U3 peabHON KU3HU, PUIUKU, TECOMETPHUH.

YucJioBbIE M0C/I€10BATEILHOCTH H IPOrpeccHu

Pacrnio3HaBaTh apu(pMETHYECKYIO U FEOMETPUUECKYIO IIPOrPECCUH NPH Pa3HbIX CIIOCO0aX 3aaHMsL.

BbINONHATE  BBIYMCIEHHUS C MCIOJAB30BaHMEM (GOpPMYJI N-TO wieHa apUPMETHYECKOH W
T€OMETPUYECKON ITPOTrPECCUM, CYMMBI IIEPBBIX N YJICHOB.

N300pakaTh WieHbl IOCIEI0BATEILHOCTH TOYKAMH HAa KOOPJUHATHON IJIOCKOCTH.

Pemate 3amaum, CBA3aHHBIE C YMCIOBBIMU MOCJEIOBATEIBHOCTSAMH, B TOM YHCIIE 3a/a4d U3
peabHOM JKNU3HU (C UCIOJIB30BAHUEM KAJIBKYJISATOPA, HUPPOBBIX TEXHOJIOIHHN)



4 TEMATUYECKOE INTAHUPOBAHUE

9 KVIACC
KoJsun4yecTBo yacoB JIeKTPOHHbIE
Ne i/ HaumeHoBaHue pa3aesioB U TeM Kontponbusie  Ipakriyeckue (uudposbie)
NMPOrpaMMbI Bcero 5 p o0pa3oBaTe/IbHbIE
padoThI padoThI pecypebl
1 Uucna u Beruncienus. JleiicTBUTEIbHbIE 9 bubnnorexa [IOK
yucia https://m.edsoo.ru/7f419d08
5 YpaBHEHMS U HEPABEHCTBA. Y PABHEHUS C 1 1 bubinmoreka [IOK
OJIHOM MEepPEMEHHOM https://m.edso0.ru/7f419d08
3 VYpaBHeHus U HepaBeHCTBA. CUCTEMBI 14 1 bubnuoreka [IOK
YPaBHEHUI https://m.edso0.ru/7f419d08
bubmnoreka LIOK
4 VYpaBHeHus u HepaBeHCTBA. HepaBeHcTBa 16 1 https://m.edso0.ru/7f419d08
bu6nmoreka [IOK
5 DynKin 16 1 https://m.eds00.ru/7f419d08
6 Yucoble NOCIE10BATEIBHOCTH 15 1 Et?r?s?/l;ln?eedi?) (ﬂ(u)/l7<f 119408
5 [ToBTOpEeHme, 0000IICHNE, CUCTEMATH3AIIHS 18 1 bubinmoreka [LIOK
3HAHUU https://m.edso0.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

5.ITIOYPOYHOE IINIAHUPOBAHMUE

9 KJIACC
KoandecTBo yacoB DJIEKTPOHHbIE
0 ara u(PppoBbI
Jrj;n Tewa ypoxa Bcero Kontpoapnbie | Ipaxruieckue fIISy‘IeHHH gﬁ[?;l;zBa':eﬂbele
padoThI padoThI pecypebi
PanuoHaibHbIe YUCiIa, UPPAIHOHATIbHBIE 03.09
1 YKciIa, KOHEYHBIE U OECKOHEUHBIE 1
JECSITUUHBIE IpOOU
MHOX€ECTBO ACHCTBUTEIbHBIX YUCEI, 05.09
2 JEUCTBUTEILHBIE UHCIA KaK 1
OECKOHEYHBIE IECATHYHEIE IPOOH
B3auMHO OHO3HAYHOE COOTBETCTBUE 08.09
3 MEXIy MHOKECTBOM JIEHCTBUTELHBIX 1
YKCENl ¥ MHOXKECTBOM TOUEK
KOOPJMHATHOU IIPSAMOM
CpaBHeHMe JeHCTBUTENBHBIX YUCE], 10.09
4 apudmeTnyecKue qeicTBUs C 1
JEMCTBUTENLHBIMU YHACITAMU
IpubGamKkEHHOE 3HAYEHNE BETMYHMHBI, 12.09
5 TOYHOCTH HPHOIMKEHUS 1
6 OKpyTIIeHHE UnCen 1 15.09
7 OKpyTIIeHHE YnCen 1 17.09
g IMpuKuIKa ¥ OlIEHKA PE3YJIBTaTOB L 19.09
BBIYMCIICHUI
[IprKKIKA U OLIEHKA PE3YILTATOB 22.09
9 BBIYMCJICHHI 1
JIuneitnoe ypaBHeHue. Pemenue 24.09 bu6muorex [IOK
10 . . 1 :
YPaBHCHUH, CBOAAIIUXCS K IMHCUHBIM https://m.edsoo.ru/7f43bf66
1 JIuneitnoe ypaBHenue. Pemrenne 1 26.09

YpaBHEHUH, CBOASIIUXCS K IMHEUHBIM
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https://m.edsoo.ru/7f43bf66

29.09

KBanpaTtHoe ypaBHeHue. Pemenue bubmmoteka [LIOK
12 N .
YPaBHEHUH, CBOIAIINXCS K KBaJAPATHBIM https://m.edsoo.ru/7f43c542
KBanpaTtHoe ypaBHeHue. Pemenue 01.10 bubnuorexa [IOK
13 YPaBHEHUH, CBOIAIINXCS K KBaJAPATHBIM https://m.edsoo.ru/7f43c542
14 bukBanpaTHbie ypaBHEHUS 0310 bubmorexa [IOK
https://m.edsoo.ru/7f43c3d0
15 bukBanpaTHble ypaBHEHHUS 0010 bubmorexa LOK
https://m.edsoo.ru/7f43c3d0
[TpumMepsl pelieHrs ypaBHEHUN TPEeThei 08.10
16 Y 4YETBEPTOU CTEIICHEN pa3JIOKEHUEM Ha
MHOXHUTEJH
[IpuMepsl penieHust ypaBHEHUN TpEThEN 10.10
17 U 4eTBEPTOU CTENEHEH pa3ioKEeHUEM Ha
MHOXHTEIH
Pemenue 1poOHO-parimoHaIbHBIX 13.10 bubnnoreka [IOK
13 YpaBHEHHI https://m.edsoo.ru/7f43c9b6
Pemenue 1poOHO-paIimoHaIbHBIX 15.10 bu6mmoteka I1IOK
19 YPaBHEHUM https://m.edsoo.ru/7f43c9b6
Pemrenue TekCTOBEIX 3a/1a4 17.10
20 anreOpanyeckuM METOJIOM
Pemenue TexcToBbIX 3a0a4 20.10
21 anreOpanyeckuM METOJIOM
Pemenue TexcToBbIX 3a0a4 22.10
22 anreOpanvdecKuM METOJIOM
KonTtponbHas pabora o teme 24.10
23 "YpaBHeHUs ¢ OHOM MepeMeHHON"
YpaBHEHHUE C IByMs IEPEMEHHBIMU U 05.11 bubnuoteka [IOK
24 ero rpaduk https://m.edsoo.ru/7f43d0b4
VpaBHEHHE C IBYMs IIEPEMEHHBIMH U 07.11 Bu6mnuorexa [JOK
25 ero rpaduk https://m.edsoo.ru/7f43d0b4
2% CucTeMa IBYX IMHEHHBIX ypaBHEHMIA ¢ 10.11

JBYMsI IIEPEMEHHBIMU U €€ pelleHne
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https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4

CucremMa JByX JIMHEHHBIX YPaBHEHUH C

12.11

27 JBYMSI IEPEMEHHBIMH H €€ PELICHHE
28 Cucrema IByX HHHCI\;IHBIX.ypaBHeHHfI c 1411
JBYMSI IEPEMEHHBIMH H €€ PEIICHHE
29 Cucrema nByx JH/IHeﬁHHx"ypaBHeHHﬁ c 17.11
JBYMS TIEPEMEHHBIMHU U €& PELICHUE
Pemenue cucrem ABYX ypaBHEHHIA, OJTHO 19.11 BuGmorexa LIOK
30 Eiol;(g;lzixnggﬁemme’ A APYToe = https://m.eds00.ru/7f43d23a
Pewenne cuctem n1ByX ypaBHEHUH, OHO 21.11
S otopun mcinos, 0 apyroe — i im oo 171434555
PelieHne cuCTeM IBYX YpaBHEHHIA, OJHO 24.11
32 13 KOTOPBIX JUHEUHOE, a IPYyroe —
BTOPOH CTENEHH
Pelienue cucTeM JIByX ypaBHEHHIA, OTHO 26.11
33 13 KOTOPBIX JUHEWHOE, a IPyroe —
BTOpOIi CTENEHN
34 FpaqmqecFaﬂ MHTEPIPETAIUSA CUCTEMBI 28.11
YPaBHEHHI ¢ IByMs IEPEMEHHBIMU
35 Perienne TEKCTOBBIX 3a1a4 01.12
anreOpanyecKuM Crocooom
36 PenieHne TEKCTOBBIX 33124 03.12
anredpanyeckuM crocooom
37 'I'<OHTp0JIBHaSI pa60Tavno TEME 05.12
Cucremsl ypaBHEeHUN"
38 YuciioBbie HEPAaBEHCTBA M X CBOMCTBA 08.12
39 - y 10.12 Bu6nunorexa LIOK
HCIIOBBIE HEPABEHCTBA U MX CBOKMCTBA httns://m.edsoo.ru/7f43ad5a
40 JInnelinble HEpaBeHCTRa C OJIHOM 12.12 bu6mmoreka [IOK
[IEPEMEHHON U UX PEIICHUE https://m.edsoo.ru/7f43af08
A1 JIvHeitHbIe HepaBEeHCTBA C OJTHOM 15.12 Bu6nuoreka [IOK

[IEPEMEHHOM U UX PEILCHUE

https://m.edsoo.ru/7f43af08
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https://m.edsoo.ru/7f43d23a
https://m.edsoo.ru/7f43d55a
https://m.edsoo.ru/7f43ad5a
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08

42 JIuHeitHbIe HEpPaBEHCTBA C OHOM 17.12 Bbu6mmoteka IIOK
MEPEMEHHOM U UX PEILICHUE https://m.edsoo.ru/7f43af08
43 CucTeMbl INHEHHBIX HEPABEHCTB C 19.12
OJIHOI MepeMEHHOM U UX pelleHHe
44 CI/ICT(EMLI J'II/IHCfIHBEX HEPABEHCTB C 22.12
OJIHOM MEPEeMEHHOM U UX pEIlIeHHUE
45 CHCTS:MH JII/IHef/'IHIiI'X HEPaBEHCTB C 24.12
OJIHOM MEPEeMEHHOM U UX pEIlIeHHUE
46 KBaaparHble HepaBEHCTBA U UX 26.12 bubmmoreka [IOK
peuieHue https://m.edsoo.ru/7f43b098
47 KBanpaTHbie HEpaBeHCTBA U UX 29.12 bubnuoreka [IOK
penieHue https://m.edsoo.ru/7f43b21e
48 KBanpaTHble HepaBeHCTBA U UX 12.01 bubnuorexa [LIOK
peuenue https://m.edsoo.ru/7f43b5a2
19 KBajipaTHbIEe HEpPABEHCTBA U HX 14.01
pelieHue
50 KBaipaTHbIe HEPABEHCTBA M X 16.01
pereHue
I'paduueckas HHTEPIPETALHSA 19.01
bubnnorexa [IOK
SL | HepsseHcTS N cHoTeM HepascicTe npsiimsdsoonuTEe30058
I'paduueckas HHTEPIPETALHS 21.01
52 HEPABEHCTB M CUCTEM HEPABCHCTB C
JIBYMsI IEpEMEHHBIMU
53 KonTponpHas pabota mo teme 23.01
"Hepasencraa"
54 KBaaparuunas ¢pyaknus, e€ rpaguk u 26.01 Bbubnuoreka [IOK
CBOICTBa https://m.edsoo.ru/7f4396c6
55 KBagpatuunas ¢pynkuus, e€ rpaduk u 28.01 Bbu6mmoteka IIOK
CBOICTBa https://m.edso0.ru/7f439842
56 KBauz[paTHqHaﬂ bysakuus, e€ rpaguk u 30.01 bubnuorexa [JOK
CBOMCTBa https://m.edsoo.ru/7f4399b4
S7 [Tapabona, KOOpAUHATHI BEPLIMHEI 02.02 bu6muoteka [LIOK
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https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b21e
https://m.edsoo.ru/7f43b5a2
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f4396c6
https://m.edsoo.ru/7f439842
https://m.edsoo.ru/7f4399b4

napaboJIbl, 0Ch CHMMETPHH 1TapadoIIbl

https://m.edsoo.ru/7f439eb4

[Tapabosna, KOOpAMHATHI BEPIIMHBI 04.02 Bu6suoreka [IOK

58 napaboJIbl, 0Cb CUMMETPHUH NTapadoJIbl https://m.edsoo.ru/7f43a03a
[TapaGosna, KOOPAUHATHI BEPIIMHbI 06.02 bubmmoreka [IOK

59 napaboJibl, OCb CHMMETPHUH apadoJIbl https://m.edsoo.ru/7f43alac
[TapaGosna, KOOPAUHATHI BEPIIMHbI 09.02 bubmmoreka [IOK

60 napaboJIbl, OCb CAMMETPHUH MapadoJIIbl https://m.edsoo.ru/7f43a31e
[Tapabosna, KOOpAMHATHI BEPILIUHBI 11.02 bubmuoreka [JOK

. napaboJIbl, 0Cb CAMMETPHH MapadoJIbI https://m.edsoo.ru/7f43a526
[TapaGona, KOOpAUHATHI BEPIIMHEI 13.02

62 napaboJibl, OCb CHMMETPHH HapadoJIbl
I'padukn pyakuuii: y = KX, y = kx + b, 16.02

63 y=k/x, y=x*, y=vx, y=[x|
I'paduku ynkumii: y = kX, y = kx + b, 18.02

64 y=k/x, y=x3, y=vX, y=[X|
I'paduku Gynkumii: y = kx, y = kx + b, 20.02

65 y=k/x, y=x3, y=vX, y=[X|
I'paduku Gynkumii: y = kX, y = kx + b, 23.02

66 y=k/x, y=x3, y=vX, y=[x|
I'paduku Gynkumii: y = kX, y = kx + b, 25.02

o7 y=K/x, y=x*, y=vx, y=[x|
I'paduku Gynkumii: y = kX, y = kx + b, 27.02

68 y=k/x, y=x3, y=vX, y=[x|
KonTponbsHas pabora o teme 02.03 bu6mmoreka [IOK

69 "OyHKIUN" https://m.edsoo.ru/7f43ab84
ITonsTue yncnoBoit 04.03 but6mmoreka [JOK

0 IIOCJIEI0BATEIbHOCTH https://m.edsoo.ru/7f43e6¢c6
3aanue mociae0BaTeIbHOCTH 06.03

71 pef:yppeHTHoﬁ é)opMynoﬁ u (hopmyoit bubmmorexa LIOK

https://m.edsoo.ru/7f43ebda

N-To 4JeHa

79 Apudmerrdeckas 1 reomeTpuIecKas 11.03 bu6mmoreka [IOK

HpOrpeCcCHU

https://m.edsoo.ru/7f43ed7e
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Apudmernueckas 1 reoOMeTpHUECKast

13.03

bu6mmoteka [IOK

3 IIPOrpeccuu https://m.edsoo.ru/7f43f3b4
®dopmyiibl N-To YieHa apuPMETHICCKON 16.03 G [OK
N . noIMoTeKa
¥ TEOMETPUYECKOH MTPOTPECCHid, CYMMBI
74 — nqueHOB PP M https://m.edsoo.ru/7f43f58a
®dopmyiibl N-To YieHa apuPMETHISCKON 18.03 G [OK
o . noIMoTeKa
eome e e
e Eeli);sfxipgj‘;e;igﬂ HPOTPEEEHEL EYMNH https:/m.edsoo.ru/7f43ef2c
®opMyIbl N-ro uneHa apudMeTHYECKOi 20.03
76 ¥ F€OMETPHYECKOI POTPECCHH, CyMMBI BH6J_IHOTeKa LOK
HEPBBIX N WIEHOB https://m.edsoo.ru/7f43f0c6
®opmynsl N-T0 uieHa apupMeTHIeCKOn 23.03 G [OK
o . noIMoTeKa
" Ee;f;;\f:ipg;:;ign HIPOTPECEHIL, CYNMA https:/m.edsoo.ru/7f43f72e
®dopmyiibl N-To YieHa apuPMETHICCKON 25.03 G [OK
o . nOIMOTEKA
eome €CcKO orpeccuii, ¢
E ﬁerszI/[XTan;eHEBH HPOTPECEH, EYNAH https://m.edso0.ru/7f43f8a0
N300paxkeHne 4ieHOB apu(pMeETHUECKON 27.03
79 Y T€OMETPUYECKON TPOTrpeECCUil TOUKaMHU
Ha KOOPJIMHATHOH IUIOCKOCTH
N300paxkeHne 4ieHOB apu(pMETHUECKON 06.04
80 ¥ TEOMETPHYECKOH MPOTPEeCCHid TOUKaMHU
Ha KOOPJIMHATHOM MJIOCKOCTH
81 JIMHENHBIN 1 SKCITOHEHIIMAIBHBIN POCT 08.04
82 CI10KHBIE TIPOLIEHTHI 10.04 brbsmorexa LHOK
° © POt https://m.edsoo.ru/7f43fe0e
83 CI10’KHBIE POLIEHTHI 13.04 bubsmorexa LIOK
pon https://m.eds00.ru/7f4401a6
84 KonTponbhas pabota no teme 15.04 bubmuorexa [LIOK
"YucnoBble nocaeaoBareabHocTn " https://m.edsoo.ru/7f4404f8
[ToBTOpEeHmE, 0600IICHUE U 17.04
85 CHCTEeMAaTU3alys 3HaHUH. 3aI1Ch,

CpaBHEHUE, JCHUCTBUS C
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JIEHCTBUTEIILHBIMU YUCIIAMU, YUCIIOBASI
npsimast

86

[ToBTOpEeHME, 0000IICHUE 1
cucremaTtusanus 3HaHui. [[poueHTsl,
OTHOILICHHUSI, TPOTIOPIIUU

20.04

87

[ToBTOpEeHME, 0000IICHUE U
cucremaTusanus 3HaHui. OKpyTJieHHeE,
npuOIMKEHUE, OLIEHKA

22.04

88

IToBTOpEHME, 0000IICHUE 1
cucTeMaru3anusa 3Hanui. Pemenne
TEKCTOBBIX 3a/1a4 apU(METHUCCKIUM
crrocoooM

24.04

bubnuoreka [IOK
https://m.edsoo.ru/7f443b12

89

[ToBTOpeHue, 0600IICHNE U
cucTeMaru3anusa 3Hanui. Pemenne
TEKCTOBBIX 3aJ1a4 apu(PMETHICCKUM
crrocoooM

27.04

bubnuoreka [IOK
https://m.edsoo.ru/7f443cd4

90

[ToBTOpenue, 06001IeHUE U
cucTeMaTu3anus 3HaHui. Pemenne
TEKCTOBBIX 33124 apu(PMETHIECKUM
CII0COOOM

29.04

bu6mmotexa [IOK
https://m.edsoo.ru/7f443fea

91

[ToBTOpenue, 06001IeHNE U
cHUCTeMaTU3alus 3HaHU.
[TpeoOpa3oBaHue aaredpandecKux
BBIPA)KEHUIA, TOIMTYCTUMBIE 3HAYCHHUS

04.05

but6mmoreka [JOK
https://m.edsoo.ru/7f4441ca

92

[ToBTOpenwue, 0000IIeHNE 1
CcHUCTeMaTU3als 3HaHH.
[IpeobpazoBanue anredpandecKux
BBIPOKEHHM, TOMTYCTUMBIC 3HAUCHUS

06.05

bu6nmnorexka [IOK
https://m.edsoo.ru/7f444364

93

[ToBTOpenwue, 0000IIeHNE 1
CHUCTeMaTU3als 3HaHW.
[IpeobpazoBanue anredpandeckux
BBIPAXECHHI, TOMYCTUMbIE 3HAUECHUS

08.05

but6mmoreka [JOK
https://m.edsoo.ru/7f4446f2

94

[ToBTOpEeHmE, 0000ITICHUE U

13.05

but6mmoreka [JOK
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CHCTEeMAaTH3aIus 3HaHUH.
[IpeoOpazoBanue anredpandecKux
BBIPOKECHHM, JTOITYCTUMBbIC 3HAUCHUS

https://m.edsoo.ru/7f444a94

95

[ToBTOpeHue, 0600IICHNE U
cucremaTusauus 3HaHui. OyHKuuu:
MIOCTPOEHHUE, CBOMCTBA U3YUYEHHBIX

byHKIMH

15.05

bub6mmoreka [IOK
https://m.edsoo.ru/7f444c56

96

[ToBTOpeHnue, 0600IICHNE U
cucremaTusauus 3HaHui. OyHKUuH:
MIOCTPOEHNE, CBOMCTBA N3yUYEHHBIX
byHKIMl

18.05

bubnuoreka [IOK
https://m.edsoo.ru/7f444f44

97

[ToBTOpEeHue, 0600IICHNE U
cucremaTusauus 3HaHui. OyHKUuu:
MOCTPOEHNE, CBOMCTBA N3yUYEHHBIX

byHKIUH

19.05

bubnnorexa [JOK
https://m.edsoo.ru/7f44516a

98

[ToBTOpeHue, 0600IMICHNE U
cucremaTu3anus 3HaHu. OyHKIUH:
MOCTPOEHNE, CBOMCTBA N3yUEHHBIX

byHKIMH

20.05

bu6mmoteka I[IOK
https://m.edsoo.ru/7f4452e6

99

[ToBTOpenue, o6odIIEHNE 1
cuctemaruzanus 3Hanui. I papudeckoe
peneHne ypaBHEHU U UX CUCTEM

21.05

bu6mmotexka I[IOK
https://m.edsoo.ru/7f445516

100

[ToBTOpenue, o6obIIEHNE 1
cuctemaruzanus 3HaHui. [ papudeckoe
penieHne ypaBHEHU U UX CUCTEM

22.05

101

Hroropas KOHTPOJIbHAA pa60Ta

25.05

102

O0001eHne 1 cucTeMaTh3alsa 3HaHUH

26.05

OBIIEE KOJIMYECTBO HACOB I10
[TPOI'PAMME

102
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6. ITIPOBEPAEMBbBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA

OCHOBHOM OBPA30OBATEJBbHOM IPOI'PAMMBI

9 KVIACC
Kon .
IpOBepEEMOTo IIpoBepsiembie NpeMeTHbIE Pe3yJIbTAThI 0CBOCHHS OCHOBHOI
oOpa3oBaTeJIbHOM MPOrpaMMbl OCHOBHOT'O 00111er0 00pa3oBaHus
pe3yJbTarTa
1 Yucna u BBIYUCICHUS
11 CpaBHMBATH U YIIOPSAOYMBATH PAllMOHAIBHBIE U UPPALMOHAIbHBIC YHCTIA
BremonHsaTe apudmMerndeckue EHCTBUS C PAIMOHATBHBIMUA YHCIAMH,
1.2 coderass YCTHbIE W THUCHMEHHBIE MPUEMBI, BBIMOJHATH BBIYMCICHHS C
MPPALMOHATIHBIMU YU CIIAMU
Haxonuth 3HaueHMs] CTENEHEW C ILEeNbIMU IOKa3aTelIMH U KOpHEH,
1.3 BBIYHCIIATh 3HAYEHUS] YUCIIOBBIX BBIPAXKEHUN
OKpyriaTh eWCTBUTENIbHBIE YKCIIA, BBIMOJHATH MPUKHUIKY PE3yibTaTa
14 BBIYMCIICHH, OLICHKY YMCJIOBBIX BBIPAKECHUI
2 YpaBHEHUS U HEPABEHCTBA
21 Pewatp JIHHe“ﬁHHe Y KBa/IpaTHbIE YPABHEHMUSI, YPAaBHEHUS, CBOJSALIMECS K
HUM, POCTEUIITNE TPOOHO-PALIMOHANBHBIE YPABHEHHUS
Pewate cuctembl JBYX JIMHEWHBIX YPABHEHHU C ABYMsI IEPEMEHHBIMHU U
2.2 CHUCTEMBI JIByX YpaBHEHUW, B KOTOPBIX OJHO YpaBHEHHE HE SBIISICTCS
JIMHEWHBIM
Pemate TekcTOBBIE 3amaud aNreOpanvueckuM CIOCOOOM € TIOMOIIBIO
2.3 COCTaBJICHUSI YpPaBHEHMsSI WJIM CUCTEMBI JIBYX YpaBHEHHH C IByMS
MIEPEMEHHBIMU
IIpoBOAUTE NpOCTENIIINE UCCIIEIOBAHNUS YPABHEHNUN U CUCTEM YPaBHEHUH,
24 B TOM 4YHCIIe C MPUMEHEHHEM TpapUuecKuX IMpeACcTaBIeHHUN (Hampumep,
yCTaHaBIWBaTh, HWMEET JIM YpPaBHEHHE WU CHUCTEMa
YpaBHEHUU PEIICHHS], €CITH UMEET, TO CKOJIBKO)
Pemarp nuHeliHble HepaBeHCTBA, KBaJApaTHbIE HEPABEHCTBA, U300PaKaTh
2.5 pelIeHNe HEPAaBEHCTB HA YHCIIOBOM MPSIMOM, 3alMCHIBATh PEIICHHE C
MOMOIIIbIO CUMBOJIOB
Pemate cucTteMbl JIMHEMHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB,
BKJTFOYAIOITHE KBAIpaTHOE HEPABEHCTBO, M300pakaTh PEIIEHNUE CUCTEMBI
26 HEpPaBEHCTB Ha YHUCIOBOW MpPSIMOM, 3alMChIBATh PEIICHHE C MOMOILbIO
CHUMBOJIOB
2.7 Hcnonb30BaTh HEpaBEHCTBA TP PEUICHUU PA3IMYHBIX 3a/1a4
3 OyHKIUN
Pacnio3naBath (QyHKIIMHM HW3y4eHHBIX BHIOB. [lO0Ka3bIBaTh CXEeMAaTUYECKH
pacmojoX)eHne Ha KOOPAUHATHON IIIOCKOCTH rpadukoB (GpyHKUIMN BUAA:
31 y=kx, y=kx+b, y=k/x, y=ax’tbx+c, B 3aBUCUMOCTH OT 3Ha4YCHHI
K03 QUIIMEHTOB, ONUCHIBATh CBOICTBA (DyHKIIUH
3.2 [Toka3piBaTh CXEMATUYECKU PACIIONIOKEHNE Ha KOOPAUHATHON TIOCKOCTH
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rpauKoB KUl Buga y = YX» y = [X| ¥ OIIUCBIBATE CBOICTBA KIOAH
YH Yy YH

CtpouTth 1 N300paXkaTh CXeMAaTHUECKH I'paUKH KBaIpaTUIHBIX ()YHKIIHH,

3.3 OTHCHIBATh CBOMCTBA KBaIPATHYHBIX (DYHKIUH MO UX rpadukam
Pacro3naBate KBagpaTHuHyl0 QYHKIHIO 110 (opmysie, NPUBOIUTH
34 MpUMEPBl  KBAJIPAaTUYHBIX (PYHKIUHA W3 peadbHOW KU3HHU, (PU3HKH,
T€OMETPUUA
4 Apudmerndeckas 1 reoMeTprIecKast IPOrPECCUH
Pacnio3naBath apu(MeTHYECKYI0 U TE€OMETPUUYECKYIO MPOTPECCHH MPHU
41 Pa3HBIX crioco0ax 3agaHus
BBIMONHATE,  BBIYMCICHUS C UCIONB30BaHWEM (opMyn N-ro  dieHa
4.2 apuMETUYECKON U TE€OMETPUYECKON MPOTrpecCHid, CyMMBI MEPBBIX N
YJICHOB
N300paxkarh 4jieHBbl MOCIEI0BATEILHOCTH TOYKAMH Ha KOOPAMHATHOU
4.3 IJIOCKOCTH
Pemarts 3a7aum, CBA3aHHBIC C YHMCIOBBEIMH ITOCIECI0BATEILHOCTIMH, B TOM
4.4 quclie 3a/ladydl U3 peajbHOW JKM3HU (C HCIONb30BAHHEM KaJbKyIsATOpA,

M (POBBIX TEXHOIOTHI)

7.ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

9 KJIACC
Kon IIpoBepsieMblii 371eMeHT COiePKAHMS
1 Yucna 1 BBIYUCIICHUS
PanyoHanbHple 4Mca, HppAlMOHAIbHbIE 4YHCIA, KOHEUHble M OECKOHEYHbIE
11 JIeCATUYHbIE JpoOu
MHOecTBO AEMCTBUTENBHBIX YHCEN, AEMCTBUTEIbHBIE UMCIIA KaK OECKOHEYHbIE
JeCSITUUHbIE ApoOu. B3aMHO OJHO3HAUYHOE COOTBETCTBHUE MEXKIY MHOKECTBOM
12 JNENCTBUTENBHBIX YUCENl U KOOpAWHATHOM mHpsiMoii. CpaBHEHME AEHCTBUTEIBHBIX
qucell
13 Apudmernueckue 1eicTBUS C JeHCTBUTENBHBIMU YUCIAMU
W3mepenus, nmpubmmkeHus, oueHKU. Pa3mepbl 0OBEKTOB OKpYKAIOLIEro MHpA,
14 JUINTENIBHOCTh TPOLIECCOB B OKpyXkaromeM Mupe. [IpuOamkéHHoe 3HaueHue
' BEJIMYMHBI, TOYHOCTh NpubmkeHus. OkpyrieHue uucen. lIpukuiaka v oneHka
pE3yJIbTaTOB BBIYMCIECHUI
2 VYpaBHEHUS U HEPABEHCTBA
2.1 YpaBHEHMS C OHOM TEPEMEHHON
2.2 JIuneitHoe ypaBHEHUE. Pellienne ypaBHEHNM, CBOJSAIIMXCS K TUHEHHBIM
2.3 KBanpaTtHoe ypaBHeHue. Pemienne ypaBHeHNUH, CBOIALINXCA K KBapaTHBIM
24 bukBanpatHoe ypaBHeHMe. [Ipumepsl pelieHnsl ypaBHEHUN TPEThEN U YETBEPTOU
CTENEHEN Pa3I0KeHHEM Ha MHOKUTEIN
2.5 Pemenune npoOHO-paniMoOHaIbHBIX YpaBHEHUH
2.6 CucreMsbl ypaBHEHHIA
2.7 VYpaBHeHUe ¢ IByMsl IEpEMEHHBIMU U €ro rpaduk
2.8 Pemenne cuctem IByX JIMHEMHBIX YPABHEHU C JBYMS IEPEMEHHBIMU
29 PemeHvI/Ie CUCTEM JBYX YpPaBHEHHMH, OJHO M3 KOTOPBIX JMHEWHOE, a JAPyroe —
BTOPOU CTEIIEHU
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2.10

['padmyeckas uHTEpHpETAIUS CUCTEMbI YPaBHEHUH C IBYMSI IEPEMEHHBIMU

2.11 Pemenne TeKCTOBBIX 3a/1a4 aJIreOpandecKuM Criocooom
212 YuciioBbie HEPABEHCTBA M MX CBOMCTBA
2.13 Pemenve muHEHHBIX HEPABEHCTB C OJTHOM MIEPEMEHHOM
2.14 Pemenue cucteM TMHEHHBIX HEPABEHCTB C OJTHOM TIEpEMEHHOM
2.15 KBaaparHbie HepaBeHCTBA
516 I'paduueckas wHTEpHpeTanusi HEPABEHCTB M CHCTEM HEPABEHCTB C JIBYMS
TIEPEMEHHBIMH
3 DyHKITIH
31 KBanparuunas ¢ynkuus, e€ rpadpux u cpoiictBa. Ilapabona, KOOPJIMHATHI
BEPIIUHBI TapadoIbl, OCh CAMMETPUHU TTapaOOITbI
3.2 I'paduku Gyuxmmii y=kX, y=kx+b u ux cBoiicTa
3.3 I'paduku Gyuxmmii y=k/X, y = x° 1 ux cBolcCTBa
3.4 I'paduku pyHKIMIA , 1 ©X CBOHCTBA
4 YucnoBble MOCIIeA0BaTEILHOCTH
Omnpenenenne U crnocoObl 3alaHus YHCIOBBIX IOCIIEOBAaTEIbHOCTEH. 3aaHue
41 MOCIIEA0BATEIBLHOCTH PEKYPPEHTHOM hopmynoit u ¢popmymoii N-To ujaeHa
42 Apudmernueckas mnporpeccus. Dopmynbl  N-To  wieHa  apUPMETHUECKOMN
' MIPOTPECCUU, CYMMBI MIEPBBIX N YICHOB
43 ['eomerpuueckass  mporpeccus. Dopmynbl N-T0O  4WieHa T'€OMETPHUECKOM
' MIPOTPECCUU, CYMMBI MIEPBBIX N YICHOB
44 N300pakeHne WiICHOB apru(PMETHUISCKON 1 T€OMETPHUICCKON POTPECCHI TOUKAMHU
' Ha KOOPJAWHATHOM IJIOCKOCTH. JIMHENHBIN U SKCIIOHEHIIUAIBHBIA POCT
45 CJ105KHbI€ TTPOLICHTHI

8.ITPOBEPAEMBIE HA OI'D 11O MATEMATHUKE TPEGOBAHUA K
PE3YJBTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJBLHOM

IHPOI'PAMMbBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUA

Kon IIpoBepsiemble TpeGOBaHMS K NPEAMETHBIM Pe3yJIbTaTaM OCBOEHUS
npoBepsieMoro OCHOBHOJ 00pa30oBaTe/IbHOI MPOrpaMMBbl OCHOBHOI0 00111er0
TpeOoBaHuUs o0pazoBanusi Ha ocHoBe PI'OC

YMeHue omnepupoBaTh IMOHSATHSAMHU:  MHOXKECTBO, IIOJMHOXECTBO,
ofepanuy HaJl MHOXKECTBaMH; YMEHHME ONEepHpPOBATH MOHATHAMM: rpad,
CBS3HBIU Tpad, 1epeBO, LIUKJI, IPUMEHATH UX NP PEIICHNH 3a7a4; YMEHUE
UCMOJIb30BaTh Ipauyeckoe MNpeICTaBICHUE MHOXXECTB Uil ONUCAHUS
peaNbHBIX IMPOLECCOB M SBICHUM, NPU PELICHUU 3aaad W3

JPYrux y4eOHBIX PEIMETOB

YMeHne omnepupoBaTh TMOHSTHIMHU: OIPEACIICHHE, aKChoMa, Teopema,
JIOKa3aTeIbCTBO, yYMEHHE pacro3HaBaTh HWCTUHHBIE W JIO)KHBIC
BBICKA3bIBAHUS, MPUBOAUTH TPUMEPbl U KOHTPIPUMEPHI, CTPOUTH
BBICKA3bIBAaHUS U OTPUIIAHHS BBICKA3BIBAHHUI

YMeHue onepupoBaTh IOHATUAMM: HATypajdbHOE 4YMCIIO, IIPOCTOE U
COCTaBHOE YUCIIO, IEITUMOCTb HATYPAJIbHBIX YUCE, IPU3HAKU JEIUMOCTH,
LEJIOE YUCII0, MOJYJIb YHCIIa, OOBIKHOBEHHAs ApOOb U AecATUYHAs ApoOb,
CTaHJAPTHBINA BUJ YMCJIA, PALIMOHAIBHOE YHUCIIO, UPPALMOHAIBHOE YUCIIO,
apumMeTnyecKuil KBaJpaTHbII KOPEHb; YMEHHE BBINOJIHATH JEUCTBUS C
YHUCJIAMH, CPABHUBATH U YIIOPSI0YMBATh YUCIIA, IPEACTABIIATL 4YKCIIA Ha
KOOPJIMHATHOW TMpPsIMOM, OKPYIVIATh YHCIA;

YMEHUE JeJIaTh IPUKHUJIKY U OLICHKY Pe3yJIbTaTa BEIYUCICHUN
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YMeHue onepupoBaTh NOHATHUSMHU: CTENEHb C LEIBIM IOKA3aTeJeM,
apu@meTnyecKuid KBaapaTHBI KOpEeHb, MHOTOYJIEH, anredpandeckas
IpoOb, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HATypaJIbHOM CTENEeHH OOoJIbIIe
€IMHULIbI; YMEHHE BBIMOJIHATH pacuéThl 1o (opmyrnam, npeoOpa3oBaHUs
HEJNBIX, APOOHO-PAIMOHANBHBIX BBIPAKEHUH M BBIPAKEHHHA C KOPHSIMH,
pa3ioKeHNue MHOTO4JIeHa HA MHOXKHUTEIHU, B TOM YHCJIE C UCIIOJIb30BAaHUEM
(dbopMyI pa3HOCTH KBaJIpaTOB M KBaJpaTa CyMMBbI U pa3HOCTH

YMeHue onepupoBaTh MOHSATHSMH: YHCIOBOE PAaBEHCTBO, YpPAaBHEHHUE C
OJHOU MepEeMEHHOM, YHCIIOBOE HEPABEHCTBO, HEPABEHCTBO C MIEPEMEHHOM;
YMEHHE peliaTh JUHEHHBIE U KBaJpaTHBIC YpaBHEHHs, JPOOHO-
palMOHAJIbHBIE YpPAaBHEHHS C OJIHOM MEPEMEHHOM, CHUCTEMbl JIBYX
JIMHEVHBIX YpAaBHEHWI, JIMHEMHBIE HEPABEHCTBA M HUX CHUCTEMBI,
KBaJpaTHBIE U JPOOHO-pAIlMOHATBHBIC HEPABEHCTBA C OJHOU IIEPEMEHHOM,
B TOM YHCJIE IIPU PELICHHUH 3a7a4 U3 JPYTUX NPEAMETOB U MPAKTUYECKUX
3a/1a4; YMEHHE HMCIO0JIb30BaTh KOOPAMHATHYIO MPSIMYIO U KOOPJAUHATHYIO
TUTOCKOCTH JIJISl H300pakeHUs PeIICHUHN YpaBHCHHIA, HEPABCHCTB U CUCTEM

YMeHue onepupoBarh MOHATHAME: (QYHKIHS, Tpaduk (YHKIUH, HYIN
GYHKIMHM, TPOMEXKYTKH 3HAKOIOCTOSIHCTBA, NMPOMEXKYTKH BO3pACTaHMUS,
yObIBaHMs, HauOoOJbIIEE W HAMMEHbIIEee 3HAYCHHS (QYHKUIWHU; YMECHHE
ONEpUPOBaTh TMOHATHUAMHU: HpsiMas MPONOPLUUOHAIBHOCTb, JHMHEIHAs
¢byHkuus, KBampatudyHas QyHKOUS, oOpaTHas MPOMOPIHOHAIBHOCTS,
napabona, runepoosa; yMeHue CTpOUTh Tpaduku PyHKIHMA, UCIIOJIb30BATh
rpaduKy  JUISL  OTPEACTICHUST CBOWCTB IIPOLIECCOB U

3aBHCHUMOCTEH, JUIsl pelieHus 3afad U3 JIPYruX y4eOHBIX MPEeIMETOB U
peaTbHOM KWU3HM, YMECHHE BBIPAXATh (DOPMYJIAMH 3aBHCHMOCTH MEXKITY
BEJIMYUHAMU

Ymenue OIIEpUpPOBaTh MOHSATHUSIMHU: IIOCJIEZIOBATEIBHOCTb,
apudMeTHuecKass ¥ reoMeTpudeckas Iporpeccuy; yMeHHe HUCIOoIb30BaTh
CBOICTBa MOCIIe0BATEIbHOCTEN, POPMYIIBI CYMMBI U OOIIETO WieHa Mpu
pelIeHUH 3ajiay, B TOM YHUCIIe 3a/1a4 U3 JAPYrMX Y4eOHBIX MpPEIMETOB U
peanbHOU KU3HU

YMeHue pemath 3a/1a4u pa3HbIX TUIOB (B TOM YHUCIIE Ha MPOLEHTHI, 10JIN
Y YaCTH, ABM>KEHUE, paboTy, IEHy TOBapOB U CTOUMOCTb ITOKYIIOK U YCIIYT,
HAJIOTH, 3a7ayd U3 O0O0JacTH YIpaBleHUs JHWYHBIMH M CEMEHHBIMU
(¢buHaHCaMM); YMEHHUE COCTABIISAThH BHIPAKEHHUS, YPABHEHUSI, HEPABEHCTBA U
CHUCTEMBI 110 YCIIOBHIO 3aJa4yM, MCCIENOBATh IOJyYCHHOE PEIICHUE U
OLIEHUBATh IPABJON0I00HOCTH MOIYUYEHHBIX PE3YJIbTATOB

YMeHue onepupoBaTh NOHATHAMU: (pUrypa, TOUKa, OTPE3OK, NpsAmasi, 1y,
JOMaHasl, Yroji, MHOIOYI'OJbHHMK, TpPEyroJbHHK, PABHOOEIPEHHBIH U
PaBHOCTOPOHHHMI  TPEYTOJIBHUKH,  TPSIMOYTOJBHBI  TPEYrOJbHHK,
MenuaHa, OHMCCEeKTpHca W BBICOTA TPEYroJbHHUKA, YETHIPEXYTOJIbHUK,
napajjieiorpaMM, — poMO,  TPSIMOYTOJIBHUK,  KBaJpar, Tparenus;
OKpPY)KHOCTb, KpPYT, KacaTelbHas; 3HaKOMCTBO C MPOCTPAaHCTBEHHBIMU
¢burypamu;, yMeHHe penrath 3a/1a4d, B TOM YHCIIE U3 TIOBCEHEBHOM JKU3HH,
Ha HaXOXXJEHHE TE€OMETPUYECKHX BEJIHYMH C INPHUMEHEHUEM
U3YYEHHBIX CBOMCTB QUTyp U (HaKTOB
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YMeHne omnepupoBaTh TOHATUSMU: PaBEHCTBO (UIyp, PpPaBEHCTBO
TPEYroJbHUKOB; NapauIeIbHOCTh U MEPIEHANKYISIPHOCTh MPSIMBIX, YTOJI
MEXIYy NPSIMBIMHU, TEPICHIUKYISAP, HAKIOHHAS, MPOEKIHUs, moaodue
buryp, mompoOHbIE TPEYrOJIbHUKH, CUMMETPHUS OTHOCHUTEIBHO TOYKU M
IpsIMOM; YMEHHE paclo3HaBaThb PAaBEHCTBO, CUMMETPUIO U TI0A00HE
buryp, napannenbHOCTh U MEPIEHAUKYIIPHOCTh MPSIMBIX B OKPYXKAIOLIEM
MUpe

11

YMeHue onepupoBaTh MOHATHUSIMH: JUITHHA, PACCTOSHHUE, YroJl (BeIWYrHA
yIila, CHHYC U KOCHHYC yTJIa TPEyTroJIbHUKA), IUIOIIA/1b; YMEHHUE OIIEHUBATD
pasMepbl TPEAMETOB M OOBEKTOB B OKpPYKAIOIIEM MHPE; YMEHHUE
OPUMEHSTh (POPMYIBI TIEpUMETPa U TUIOMIAJA MHOTOYTOJIBHUKOB, JITHHBI
OKPY)KHOCTH M IUIOIIAAA  Kpyra, oObeMa  MIPSIMOYTOJbLHOTO
napajuiejenunesa;  yMEHHE  NPUMEHSTh  IPU3HAKKM  PaBEHCTBA
TPEYrOJIbHUKOB, TEOPEMY O CyMME VIJIOB TpPEYroJIbHUKA, TEOpeMy
[Tudaropa, TPUTOHOMETPUIECKUE COOTHOIICHUS ISl BHIUMCICHHS JJTUH,
pacCTOAHUH, TJIOIIAACH

12

YMmenue u3zo0paxaTh IUIockue GUTYpBl M MX  KOMOWHaIuW,
MPOCTPAHCTBEHHbIE (UTYPHl OT PYKH, C TOMOUIBI0 UYEPTEKHBIX
WHCTPYMEHTOB M JICKTPOHHBIX CPEJICTB MO TEKCTOBOMY MJIA CUMBOJIBHOMY
OTHCAHUIO

13

YMeHue onepupoBarh NOHATUAMU: IPAMOYTOJIBHAS CUCTEMAa KOOPJAWHAT;
KOOPJMHATHI TOYKH, BEKTOP, CYMMa BEKTOPOB, IIPOU3BEECHUE BEKTOPA Ha
YHCIIO0, CKAJLIPHOE IPOMU3BEACHHUE BEKTOPOB; YMEHHE MCIOIb30BaTh
BEKTOPBI U KOOPAMHATHI JUIs IIPEICTABICHUS JaHHBIX U PEILICHMS 3a1ay, B
TOM YHCIIE U3 IPYTUX y4EOHbIX MPEAMETOB U peaibHON KU3HU

14

YMmenue OIICpHUpOBATH IIOHATHUAMM CTOJIOMKOBBIE u KPYT'OBbBIC
JuarpaMmal, Ta6J'II/II_IBI, CcpcaHee apI/I(bMeTI/I‘IeCKOG, MEAHMaHa, HanOOJIbIIEE

Y HauMEHbIIIee 3HAYCHUsI, pa3MaxX YMCIOBOT0 HaOOpa; yMEHUE U3BIIEKATh,
MHTEPIPETUPOBATh U MPEOOPa30BLIBATH HHPOPMAIIHIO, MPEACTABICHHYIO
B TabiMimax W Ha JUarpaMmax, OTPaXalIIyl0 CBOWCTBA W
XapaKTEPUCTUKU peaTbHBIX MPOLECCOB U ABJICHHI; YMEHHE PACIO3HABATH
HN3MCHYMUBLIC BCIIMYMHBI B OKPYKAIOIIEM MHUPEC

15

YMeHue OmnepupoBaTh MOHATHSAMU: CIy4yalHBIH ONBIT (CIy4alHBINA
HKCIEPUMEHT), d3JEMEHTapHOe CcOObITHE  (PJEMEHTapHBIM  HMCXO)
CIIy4aifHOTO ONBITa, CIy4yailHoe cOObITHE, BEPOATHOCTHh COOBITHS; YMEHUE
HaXOJUThb  BEPOSTHOCTH  CIOy4alHbIX COOBITUH B  ONBITaX C
PaBHOBO3MOYXHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMH; YMEHUE pelIaTh 3aa4n
METOZIOM OpPraHU30BaHHOIO Mepedopa M C HCHOJIb30BAHHWEM IpaBHIIA
YMHOXEHHS; YMEHHE OLEHMBATh BEPOSATHOCTH pPEAbHBIX COOBITHI U
ABJICHUH, TIOHUMATh POJIb IPAKTUYECKH JOCTOBEPHBIX U MAJOBEPOSTHBIX
COOBITHI B OKpYXaroIlleM MHpPE U B KU3HU; 3HAKOMCTBO C IIOHATHEM
HE3aBUCHMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJIBIINX

YHCEJI U €r0 POJIBIO B MACCOBBIX SIBJICHUSX

16

YMeHue BIOMpaTh NOIXOAALINN N3yUYSHHbIN METO IS pellieHHsl 3ajiauH,
MIPUBOAUTH IPUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEW B MPUPOJE U
JKU3HH, PACIlO3HABaTh IPOSIBICHUE 3aKOHOB MAaTeMAaTUKU B UCKYCCTBE,
ONUCHIBaTh OTJEJBHBIE BBIIAIOIINECS PE3YNIbTATHI, MOJYYEHHBIE B XOJI€
pPa3BUTHUSA MaTEMATUKU KAK HAYKHU, IPUBOAUTH IIPUMEPHI MATEMAaTUYECKUX
OTKPBITHH U UX aBTOPOB B OT€YECTBEHHON U BCEMUPHON HCTOPUHU
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9. HIEPEYEHb 23JIEMEHTOB COAEPXAHUSA, IPOBEPSAEMbBIX HA

OI'2 1O MATEMATHUKE
Kon IIpoBepsieMblii 3JIeMEHT COJIePKAHUSA
1 Yucna u BIYUCIICHUS
11 Hatypanbhble u nensle yncina. [Ipu3Haku JeTuMOoCTH LEeNbIX Ynuces
OOBIKHOBEHHBIC U JIECATUYHBIC JPOOH, MPOLEHTHI, OCCKOHEYHbIE TEPUOJHUECKUE
1.2 poGH
13 ParmonanbHeie uncna. ApugMeTH4ecKre onepaiy ¢ palioHaIbHBIMU YHCITaMU
JleiicTButenbHble  uucia. Apudmernyeckue ornepanuu ¢ JACHCTBUTEIbHBIMU
14 YHCIaMU
15 [Tpubmxénnble BHIYMCICHHS, [PABIIA OKPYIJICHUS, IPUKHAKA M OLCHKA
pe3yibTaTa BEIYUCICHUN
2 Anrebpanyeckue BRIpKECHUS
2.1 BykBeHHbIe BhIpaeHUs (BBIPAKECHUSI C TIEPEMEHHBIMHU )
Crenenb ¢ wnenbiM mnokaszareneM. CTelneHb C palMOHATILHBIM I10KA3aTENIEM.
2.2 CaoiicTBa cTENEeHU
2.3 MHorouneHbl
24 Anrebpanyeckas 1poob
25 Apudmerndeckuii KOpeHb HATYPaIbHOU cTeneHu. JeldcTBHs ¢ apuMEeTHIECKUMH
KOPHSIMH HAaTypaJIbHOW CTETICHU
3 VYpaBHEHMs U HEPABEHCTBA
Henbie u napoOHO-panuoHalbHBIE  ypaBHEHHMA. CHCTEMBI U COBOKYIHOCTH
3.1 yYpaBHEHUI
3 Llenble u ApoOHO-palMOHaANbHBIE HepaBeHCTBA. CHCTEMbI M COBOKYIHOCTH
HEpPaBEeHCTB
3.3 Pemrenne TeKCTOBBIX 3aa4
4 YucnoBbie OCIIET0BATEIBEHOCTH
4.1 [TocnenoBarenbHOCTH, CIIOCOOBI 3a/1aHU ITOCIIE0BATEIbHOCTEH
4.2 Apudmernueckas u reomerpuyeckas nporpeccun. @opmysa CI0XKHbBIX TPOLEHTOB
5 OyHKIIUU
®Oynk1us, cnocoOsl 3aaanus GyHkiuu. ['paduk pynkiuu. Odaacte onpeneneHus u
MHOecTBO 3HaueHui ¢pyHkimu. Hynu ¢pynkunu. [IpoMexxyTku 3HAKOMOCTOSIHCTBA.
5.1 [IpoMexyTk MOHOTOHHOCTH (YHKIMH. MakcuMymbl U
MUHUMYMBl (yHKIMM. HauOosbliee M HauMmeHblllee 3HaueHUE (QYHKLUUU Ha
MIPOMEKYTKE
6 KoopannaTsl Ha IpSAMOi U MJIOCKOCTH
6.1 Koopaunathas npsimast
6.2 JlexapTOBbI KOOPAMHATHI Ha MJIOCKOCTU
7 I'eomerpus
7.1 ['eomeTprueckue GUrypsl 1 X CBOICTBa
7.2 Tpeyronsauk
7.3 MHOroyrojasHUKN
7.4 OKpy>KHOCTb U KpyT
75 N3mepenune reoMeTpruuecKiX BeIUYHH
7.6 BexTops! Ha MIIOCKOCTH
8 BeposiTHOCTB 1 cTaTHCTHKA
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8.1 OnmcaTenpbHas CTaTHCTHKA
8.2 BepositHOCTB

8.3 KomOunaTopuka

8.4 MmuoskecTBa

8.5 I'padbr

YYEBHO-METOANYECKOE OBECIIEYHEHHUE OBPA30BATEJIbBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U151 YYHEHHUKA 9 KJIIACC

MakaperueB FO.H., Munmaiok H.I'., HemikoB K.W. u npyrue; non penakuueit TensikoBekoro C.A.,
Anrebpa, 9 kitace, Akimoneprnoe obmectso "M3garensctBo "IIpocsemnieHue"

METOJAUYECKHUE MATEPUAJIBI JIJISA YUUTEJIA
e MakapsiueB FO.H., Munatox H.I'. u ap. Metonuueckue pekomenaanuu ajis 7-9 kinaccos 2017 M.:
[Ipocsemenue

e [IpumepHas pabouas mporpaMmma OCHOBHOTO 00I1Iero 00pa3oBaHus npeaMeTa «MaremaTukay
0a3o0BbIil ypoBeHb O100peHa penieHneM GeaepaabHOro y9eOHO-METOIUYECKOTO 00 IMHEHUS 110
obmiemy oOpa3oBaHuio, mpotokon 3/21 ot 27.09.2021 r.
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