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NOACHUTEJIBHASA 3AIIMCKA

AnreOpa sIBISIETCS. ONHUM U3 ONOPHBIX KypPCOB OCHOBHOTO 0OIIEr0 00pa3oBaHUs: OHA
obecrieunBaer U3ydeHue APYrux JUCLHUILINH, KaK €CTECTBEHHOHAayYHOr0, TaK U TYMaHUTApHOI'O LIUKJIOB,
e€ ocBocHHME HEOOXOAMMO IJisi MPOJODKEHHS o0pa3oBaHMs W B TOBCEAHEBHOW XHW3HH. PasButhe y
00y4aroIMXCs HAyYHBIX MPEICTABICHUN O MPOUCXOKICHUHM U CYITHOCTH aJireOpanyecKux aOCTpaKIuii,
crocobe OTpakeHUs] MaTeMaTH4YeCKOW HayKOW SBICHHH M TPOIECCOB B MPUPOIE M OOIIECTBE, POIH
MaTEeMaTHYECKOr0 MOJCIMPOBAHUS B HAyYHOM IMO3HAHUHU U B MPAKTHKE CIIOCOOCTBYET (hOPMUPOBAHUIO
HAaYy4YHOI'0O MHPOBO33PCHUA M KA4YCCTB MBINUICHUA, HeO6XOI[I/IMI)IX IJid ajarnTtalui B COBPEMCHHOM
nudpoBoMm obrmiectBe. M3ydueHue anreOpbl oOecrieuMBacT pa3BUTHE YMEHHS HaOJIOJaTh, CPaBHUBATH,
HaXOoOUTb 3aKOHOMEPHOCTH, Tpe6yeT KPUTUYHOCTHU MBIILJICHHA, CHOCO6HOCTI/I APryMeHTHUPOBAHO
00OCHOBBIBATh CBOM JICHCTBUSI W BBIBOABIL, (popMynHupoBaTh yTBepkieHus. OcBoeHHe Kypca anreOpbl
obecrieunBaer pa3BUTHE JIOTUYECKOr'O MBIIIICHUS OO0YYarOIIUXCsl: OHU HCIIONB3YIOT ACAYKTUBHBIE H
WHAYKTHBHBIE PacCyXJeHus, 0000IIeHNe U KOHKPETU3aINIo, adcTparupoBanue u ananoruto. O0ydeHne
anreOpe MmpejrnonaraeT 3HAYUTENbHbI 00bEM CaMOCTOSTENBHON JEITENFHOCTH 00yYarOIMXCs, TOITOMY
CaMOCTOSTEIbHOE PEIICHHUE 3a]1aY SIBJISIETCS pealn3annell JesTebHOCTHOTO MPUHIMTIA 00yYeHusI.

B crpykrype mporpaMmbl y4eOHOro Kypca «Auredpa» Ijisi OCHOBHOIO OOIIEro oOpa3oBaHUSs
OCHOBHOE MECTO 3aHUMAIOT COJIepPKATENbHO-METOqUeCKHe JIMHUKM: «Uucna W BBIYMCICHHUS,
«Anrebpandeckue BBIPAKEHHS», «YpaBHEHUS W HepaBeHCTBa», «Dynkuuu». Kaxmas w3 3THX
COZIEP)KATEIbHO-METOANYECKUX JIMHUM pa3BUBAETCS HAa MPOTSDKEHUH TpEX JIET M3y4deHHs Kypca,
B3aMMOJICHCTBYSI C OPYTUMH €ro JHHHSIMA. B Xome wu3ydeHus y4eOHOro Kypca OOydarommmcs
MPUXOJUTCH JIOTUUCCKU pacCCyXaaTh, UCIIOJIb30BATh TeOpeTI/IKO'MHO)KeCTBeHHBH‘/'I s36IK. B ¢Bs3M ¢ 5THUM B
nporpaMMmy y4eOHOro Kypca «Airedpa» BKIFOUEHBI HEKOTOpPhIE OCHOBBI JIOTHKH, TPEICTABICHHBIE BO
BCEX OCHOBHBIX paslefiax MaTeMaTHYecKOro oO0pa3oBaHUS W CIOCOOCTBYIOIIME — OBIAICHHUIO
00yJaloMMUMHCS OCHOB YHWBEPCAJHHOIO MaTeMaTH4ecKOoro s3bika. ComepKaTedbHOW M CTPYKTYPHOM
0COOCHHOCTHIO YUeOHOT0 Kypca «Anredpay SBISIETCS €r0 HHTETPUPOBAHHBIA XapaKTep.

Conmepxxanve nuHMHM «YWcCna M BBIYUCIEHUS» CIYXUT OCHOBOW ISl JAJbHEHIIEro H3y4eHHus
MaTeMaTHKH, CIOCOOCTBYET pAa3BHTHIO y OOYYArONIUXCSl JIOTHYECKOTO MBIIIICHUS, (HOPMHUPOBAHUIO
YMEHHSI TIOJIb30BAThCS aJTOPUTMAMH, a TAaKXKe MPUOOPETEHUIO MPAKTHYECKHNX HABBIKOB, HEOOXOIUMBIX
JUTA TIOBCETHEBHOW >KM3HU. Pa3BuTHE MOHATHSA O YWCIIe HA YPOBHE OCHOBHOTO 00mIero oOpa3oBaHUA
CBS3aHO C pAIMOHANGHBIMA ¥ HWPPANHOHAIBHBIMHA YHCIIaMH, (OPMUPOBAHHEM TIPEACTABIEHUN O
NEHCTBUTEIILHOM 4YHCIIE. 3aBeplIeHNne OCBOCHHS UYWCIIOBOW JHHHHM OTHECEHO K CpemHeMy oOmemMy
00pa3oBaHUIO.

Conepxanve nByX anreOpanmdecKuX JTUHUA — «AnreOpanvecKkrue BBIpRXKEHUS» U «YPaBHEHUS U
HEPaBEHCTBA» CHOCOOCTBYeT (OPMHUPOBAHWIO y OOYy4AalOMMXCS MAaTeMaTHYecKoro —ammapara,
HEOOXOAMMOTO ISl PEIIeHns 3a/1ad MaTeMaTHKH, CMEXHBIX MPEAMETOB M MPAKTUKO-OPHEHTHPOBAHHBIX
3amad. Ha ypoBHe ocHOBHOro oOmiero oOpa3oBaHWsi y4eOHBI MaTepual TPYIIHAPYETCS BOKPYT
paIoHAIBHEBIX BhIpakeHUH. Anredpa JeMOHCTPHPYET 3HaUSCHHE MaTEeMaTHKU KaK S3bIKa JUIs IIOCTPOEHUS
MaTeMaTHYeCKNX MOJICNeH, OMMCaHUs IPOLECCOB W SBJICHWU peanbHOro Mupa. B 3amaum oOydeHHS
anrebpe BXOIAT TaKKe MAallbHEHIee pa3BUTHE AITOPUTMHYECKOTO MBIIUICHUS, HEOOXOQUMOro, B
YaCTHOCTH, JIJISl OCBOEHHS Kypca MH(POPMATHKH, W OBIAJCHHWE HABBHIKAMH JIENYKTUBHBIX PACCYXICHUH.
[IpeoOpazoBanue CHUMBONBHBIX (OPM CIIOCOOCTBYET pPa3BUTHIO BOOOpaKEHUs, CIIOCOOHOCTEH K
MaTeMaTHYeCKOMY TBOPYECTBY.

Conepxxanve (pyHKIIMOHATHHO-TpAUUECKOW JIMHUU HAIeJIeHO Ha IOJydeHHE OOy4arolIMMUCS
3HaHUUA O (YHKIUSAX KaK BaKHEHIIEH MaTeMaTHYecKOW MONENH sl ONHCAHUS W HWCCIENOBAHUS
Pa3HOOOpa3HBIX IMPOILECCOB WM SBJICHWH B Npupoae W odOmiecTBe. M3yueHue marepuana criocoOCTBYeT
pa3BUTHIO Y OOydYalONMXCS YMEHHS WCIONb30BaTh PA3IHYHBIE BEIPA3UTENBHBIE CPEACTBA S3bIKa
MaTeMaTHKH — CJOBECHbIE, CHMBOJHMYECKHE, Trpaduueckue, BHOCUT BKIaa B (QopMUpOBaHUE
MPEACTaBICHUH O PO MaTEMAaTUKU B pa3BUTHU LIMBUIM3ALUHU U KyJIbTYPHI.



CormacHo yueOHOMYy miaHy B 7-9 kiaccax usydaercss yueOHBIH Kypc «Anredpa», KOTOPBIH
BKJTIOYAET CJIEAYIOIINE OCHOBHBIC Pa3leNbl colepkaHus: «Uucna W BBIUMCICHHS», «Anredpandeckue
BBIPQXXCHHS», «Y paBHEHHSI M HEPaBEHCTBa», «DYHKIIHUNY.

Ha uzyuenune yueOHoOro kypca «Anredpa» orsomurcs 306 yacos: B 7 xnmacce — 102 waca (3 yaca B
Henento), B 8 kiacce — 102 yaca (3 yaca B Henento), B 9 kimacce — 102 yaca (3 yaca B HEJEIIO).



COJAEPXAHME OBYYEHUA

7 KJIIACC

Yucna u BbIYHCICHUS

Jpobu OOBIKHOBEHHBIE M JIECATHYHBIC, MEPeXol OT OAHOH (opMbl 3amucu Apodeld K Ipyrou.
ITonsiTue pallMOHAJIBHOI'O 4HucCJjia, 3alllCb, CpPaBHCHUC, YIOPAAOUYMBAHHUEC pPALOMUOHAJIBHBIX YHCECII.
Apudmerndeckue ICHCTBUS C pallMOHAJIBHBIMU YHCIaMH. PemieHue 3aqad M3 pealibHOW MPaKTHKH Ha
4acTH, Ha IPOOH.

Crenenb ¢ HaTypaJbHBIM TOKa3aTelleM: ONpelelieHre, MpeoOpa3oBaHne BBHIPAKEHUI HA OCHOBE
OIIPENENICHHUs, 3aIiCh OONBIIMX 4Kcell. [IpOLEeHTHI, 3amKuch MPOIICHTOB B BUJE IPOOHM U IpOOU B BHUJC
IMPOLCHTOB. TpI/I OCHOBHBIC 3aJa4i Ha NPOUCHTLI, pCHICHUC 3aaa4 U3 peam,Hoﬁ ITPaKTUKH.

HpI/IMeHeHI/Ie IIPU3HAKOB ACIMMOCTH, PA3JIOKCHNEC HAa MHOXHNTEIIN HATYPAJIbHbIX YUCCII.

Peanbunie 3aBUCUMOCTH, B TOM YUCJIC IIpsAMas U o6paTHa${ MIpOoNnoOpIrOHAIBHOCTH.

Aare0dpanyeckue BbIpaKeHUS

IlepemenHble, YHUCIOBOE 3HAYEHUE BBIPAXKEHUS C TEpeMEeHHOW. JlomycTuMble 3HaYeHUs
MMEPEMECHHBIX. HpeI[CTaBJ'IeHI/Ie 3aBUCUMOCTU MCXKAY BCINYMHAMU B BH/C q)OpMy.HI)I. Breraucnenus 1o
¢dopmynam. [IpeoOpa3oBaHue OYKBEHHBIX BBIPAKCHHH, TOXJICCTBEHHO PaBHBIC BBIPAKEHUS, MpaBUIIa
npeoOpa3oBaHus CyMM U TPOM3BENEHHUN, IMpaBUIa PACKPBITHS CKOOOK W TPUBENEHHS TOIOOHBIX
ClTaraeMpIX.

CBo¥iCTBa CTENEHN C HATYPATBHBIM TIOKA3aTeIEM.

OHHO‘IHCHBI n MHOrowieHsl. CTeneHpr MHOIOYIEHA. CHO)KCHI/IC, BBIYUTAHUEC, YMHOXCHUC
MHOroujieHoB. PopMyJibl COKpaIllEHHOIO YMHOXKEHHUS: KBaJpaT CyMMbl U KBajpaT pasHocTu. Popmyna
pa3HOCTH KBaJpaToB. Pa3nokeHre MHOTOWIEHOB HA MHOKHTENTH.

YpaBHeHHs M HEpaBEeHCTBA

VYpaBHeHHE, KOPEHb YpaBHEHMs, IIpaBWIa MpeoOpa3oBaHUs YPaBHEHMSA, PABHOCUIBHOCTh
YpaBHEHUH.

JIuHeliHOe ypaBHEHHE C OJHOW TMEPEMEHHOW, YMUCIO0 KOPHEW JMHEWMHOro ypaBHEHMS, pEIleHHE
JTUHEHHBIX ypaBHeHWU. CocTaBlieHWE YpaBHEHWH IO YCJIOBHIO 3amayd. PeleHre TEeKCTOBBIX 3a1ad ¢
MOMOIIBIO YPaBHEHUH.

JluneliHOe ypaBHEHHE C IBYMS IEpEMEHHBIMU U ero rpaduk. Cucrema AByX JTUHEHHBIX ypaBHEHHN
C IByMs IepeMeHHbIMH. PemieHue cucteM ypaBHEHUH criocoOoM moacTaHoBKH. Ilpumeps! pereHus
TEKCTOBBIX 3a/1a4 C [IOMOLbIO CUCTEM YPaBHEHHM.

DyHKIUU

Koopnuuara Toukn Ha npsamoi. UucioBble IpoMexXyTKH. PaccrosiHue Mexay ABYyMsI TOUYKaMU
KOOPAWHATHOMN MPAMOH.

[IpsmoyroneHas cucrema koopauHaT, ocu OxuOy. AGciucca n opANHATA TOYKH Ha KOOPAWHATHON
wiockoctd. [Ipumepsl rpadukoB, 3amaHHbIX (popmynaMu. UteHne rpauKoB peasbHBIX 3aBUCHMOCTEH.
[onsarue ¢yakumu. I'padux ynkmuu. CeoiictBa pyHkiumil. Jlunelinas ¢ynkuus, e€ rpaduk. [paduk
¢dbysaxun y = [x|. I'paduaeckoe pemienne TMHEWHBIX YPaBHEHUA U CICTEM JIMHEWHBIX ypaBHEHHH.

8 KJIACC

Yucna v BBIYUCICHAS

KBanpathslii kopens u3 uucna. [lonsarue 06 uppanuoHansHoM uncie. JlecsTHaHbIe MPHONINKEHUS]
uppauMoHalIbHbIX uucen. CBoiicTBa apu(METHYecKHX KBaJIpaTHBIX KOpHEH M HUX IpPUMEHEHHE K
peoOpa3oBaHMIO YMCIOBBIX BHIPAXKEHUN U BBIYMCIICHUSIM. JleficTBUTEIbHbIE YHCIIA.

CreneHsb ¢ 1enbIM NoKazaTeneM U e€ cBoiictBa. CTaHAapTHAS 3alKCh YUCTA.

AureOpanyeckue BbIpayKeHUs1

KBanpaTHblil TpéxuiieH, pa3ioKeHne KBaApaTHOro TpEXUIeHa Ha MHOXKHATENH.

AnreOpanueckast qpo0b. OCHOBHOE CBOMCTBO anreOpamueckol apodu. CiiokeHue, BBIYMTAHUE,
YMHOX€EHHE, JIeJIeHne alredpandeckux Apoodeii. PanmonanbHbie BBIpaKEHUS U UX IPeoOpa3oBaHue.



YpaBHeHNs U HEPAaBEHCTBA

KBanmpatHoe ypaBHeHue, ¢opMmyna KOpHeH KBaapaTHOro ypaBHeHHsA. Teopema Buera. Pemenue
ypaBHEHUH, CBOJSIINXCS K TMHEHHBIM B KBaApaTHBIM. [IpocTelinme ApoOHO-pallioHaIbHbIC yPaBHEHUSL.

I'paduueckas naTEpIpeTanyst ypaBHEHUH ¢ IBYMSI IEPEMEHHBIMU M CUCTEM JTMHEHHBIX YpaBHEHUH
C IByMs mepeMeHHbIMU. [IprMeps! perieHus: cucTeM HeJIMHEIHBIX YpaBHEHUH ¢ IByMs ITepEMEHHBIMU.

PerieHre TEeKCTOBBIX 3a7a4 alnreOpaniaecKUM CIIOCOOOM.

HucnoBble HEpaBEHCTBA M MX CBoOWcTBA. HepaBeHCTBO ¢ OJHOW mIepeMeHHOM. PaBHOCHIBHOCTH
HepaBeHCTB. JIuHeliHble HepaBeHCTBA ¢ OHOM mepeMeHHOM. CHcTeMbl JTUHEHHBIX HEpaBEHCTB C OJHOU
[IEPEMEHHOM.

DYyHKUNHU

[oustre pynkiuu. O61acTh ONMpeaeNneHns 1 MHOKECTBO 3HaueHnH QyHKIuu. CriocoObl 3a1aHust
GyHKIUH.

I'padux ¢ynkimn. Urenne cBodcTB QyHKIMH 1o e€ rpaduky. [Ipumepsl rpadukoB QyHKIMIA,
OTpaXkaroIlUX peabHbIE IIPOLIECCHI.

OyHKIMH, OMUCHIBAIONINE PSIMYI0 U 0OpPAaTHYIO TPOMOPIIUOHAIBLHBIC 3aBUCUMOCTH, UX TpaduKu.
Oyukimn y = x2, y = x3, y = \x, y=|x|. [paduueckoe pelrenre ypaBHEH Il i CHCTEM ypaBHEHHIL.

9 KJIACC

Yucna v BbIYUCIEHUS

PaIII/IOHa.HBHBIe qyunciia, vppaliuOHAJIbHBIC YUCJIa, KOHCYHBIC U 66CKOH€‘IHI)IC JCCATUYHBIC llpO6I/I.
MHOX€eCTBO ﬂCﬁCTBI/ITCHI)HI)IX YHUCCII, JICI\/’ICTBI/ITeHBHBIe yrciaa Kak OECKOHEYHBIE JCCATUYHBIC )IpO6I/I.
BzaumuoO OAHO3HAYHOEC COOTBETCTBUEC MECKAY MHOXCCTBOM HCﬁCTBI/ITCHLHLIX HUCCII U KOOpHHHaTHOﬁ
MPSMOM.

CpaBHeHMe 1€HCTBUTENBHBIX YUCEl, apu(hMeTHIECKUE eHCTBUS C ACHCTBUTEIBHBIMU YUCIAMH.

Pa3Mepbl 00bEKTOB OKPYIKAIOIIEr0 MUPA, JJIMTEIBHOCTD IPOLIECCOB B OKPYKAIOLIEM MHpE.

[TpubnuxEéHHOE 3HaUCHUE BEIUYMHBI, TOYHOCTh Npuonmxenus. Oxkpyriaenue yucen. [lpuknaka u
OLIEHKA PEe3y/IbTaTOB BBIYMCIIEHUI.

YpaBHeHHs M HEpaBEeHCTBA

JluneitHoe ypaBHeHue. Pemenne ypaBHEHUN, CBOASIINXCS K TUHEHHBIM.

KBagpatHoe ypaBHeHue. PelieHue ypaBHEHMU, CBOASIIMXCS K KBaApaTHbIM. bBHKBagpaTtHOE
ypaBHeHue. Ilpumeprl pemieHus ypaBHEHHM TpeTbe M 4YETBEPTOM CTENEHEH pasloKEHWEM Ha
MHOXHTEIH.

Pemenve npoOHO-pallMOHANBHBIX ypaBHEHMA. PelieHrne TEKCTOBBIX 3agad alreOpandecKuM
METOJIOM.

YpaBHeHHE ¢ IByMS IEpEMEHHBIMU U ero rpaduk. Pemenne cucrem AByX JIMHEHHBIX YpaBHEHUH €
IBYMsI IIepeMEHHBIMHU. PellleHne cucteM IBYX ypaBHEHHH, ONHO M3 KOTOPBIX JMHEHHOE, a Apyroe —
BTOpOIi crenenu. ['paduueckast ”HTEpIpeTaLsl CUCTEMBbl YPaBHEHHUH C IByMs IIEPEMEHHbBIMH.

Pemmenrie TeKCTOBBIX 33729 anreOpandaecKuM CIiocoOOM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemenne nuHeHBIX HEPABEHCTB C OJHOU MepeMeHHOM. PellieHue cucTeM JTMHEUHBIX HEPABEHCTB C
onHoil mepemeHHoW. KBampatHble HepaBeHcTBa. I'paduueckas nHTepnperanusi HEPaBEHCTB U CHUCTEM
HEPaBEHCTB C JBYMSI IEPEMEHHBIMU.

DyHKIUH

Ksanmpatnunas ¢ynkuus, e€ rpadux u cpoiictBa. Ilapabona, koopauHATHl BEpPIIMHBI MapadoIIbL,
OCb CHMMETPHH MapadoIIbl.

Ipaduxu dyskimit: y = kx, y =kx + b, y = k/x, y = x3, y = x, y =[x/ , u ux cBoiicrsa.

YucioBble MOCIeI0BATEILHOCTH H nporpeccuu



[loHsATe 4YHCIOBOM MOCIEAOBATENbHOCTH. 3aJaHHE IIOCIENOBAaTEIbHOCTH PEKYPPEHTHOU
¢dbopmynoii u popmynoi N-To wieHa.

Apudmerndeckass U reomerpuueckas mporpeccur. QopMynsl N-ro wieHa apuQMeTHdecKor u
FEOMETPUYECKON MPOTrpecCUil, CyMMBI IIEPBBIX N YIECHOB.

UzoOpaxxenne dIeHOB apu@METHYECKOW ¢ TEOMETPHYECKOW TpOrpeccuid TOYKaMH Ha
KOOPAWHATHON MIOCKOCTH. JIMHENHBIN 1 S3KCITOHEHITMANIBbHBIN pocT. CI0)KHBIE TPOIIEHTHI.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUsS IIPOI'PAMMBI YYEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIET'O OBPA30BAHUA

JJMYHOCTHBIE PE3YJIBTATHBI

JIMYHOCTHBIE Pe3yJabTaThl OCBOCHUS MPOrpaMMBI yueOHOTO Kypca «Anredpay XapaKTepu3ylOTCs:

1) naTpuoTH4Yeckoe BOCINTAHME:

MPOSIBJICHUEM HHTEpeca K MPOLUIOMY M HACTOSALIEMY POCCUHCKOW MaTeMaTUKH, IIEHHOCTHBIM
OTHOILIEHUEM K JOCTHKEHUSM POCCUHUCKHUX MATEMAaTUKOB M POCCUMCKONM MaTeMaTUYECKOW IIKOJbI, K
WCTIOJIb30BAHMIO ATUX JJOCTHKEHUH B IPYTUX HayKaxX M MPUKIATHBIX cepax;

2) rpa:kaIaHcKoe M TYXOBHO-HPAaBCTBEHHOE BOCIIUTAHME:

TOTOBHOCTHIO K BBIMOJIHEHUIO OOS3aHHOCTEH TpakJaHWHA M peaju3aldd ero Impas,
MpEACTaBICHNEM O MAaTEeMaTHYEeCKHUX OCHOBaX (PYHKIMOHWUPOBAHUS PA3IUYHBIX CTPYKTYD, SBIICHHI,
MpOLeyp TPaXKAaHCKOro oOIIecTBa (HAmpuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYXIEHHIO
OTHYECCKHUX HpO6J'I€M, CBA3aHHBIX C MPAKTHUYCCKUM IMPUMCHCHHUEM ):[OCTI/I)KCHI/Iﬁ HayKHl, OCO3HaHHWEM
Ba’XHOCTU MOPAJIbHO-3TUYCCKUX ITPHUHIIUIIOB B ACATCIIbHOCTU y‘-IéHOFO;

3) TpyAoBoOe BOCIUTAHHE:

yCTaHOBKOﬁ Ha AaKTHMBHOC YYaCTHC B PCIICHUMU MPAKTUYCCKUX 3aJaqd MaTeMaTH4eCKOH
HaIpaBJIEHHOCTH, OCO3HAHHEM Ba)KHOCTH MAaTEMaTHYEeCKOro 0Opa30BaHMs Ha MPOTSHKEHUH BCEH HKM3HH
JUIS YCTICIIHOW MPO(eCCHOHAIBHON JEATEIbHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHHH, OCO3HAHHBIM
BBEIOOPOM ¥ MOCTPOSHUEM HHIUBUIYaTbHON TPaeKTOPHH OOpa30BaHMS W KU3HEHHBIX IUIAHOB C YYETOM
JIUYHBIX HHTEPECOB U OOIIECTBEHHBIX MTOTPEOHOCTEN;

4) 3cTeTHYECKOe BOCIIUTAHHE:

CIIOCOOHOCTBIO K AMOLIMOHAJIBHOMY M 3CTETHUYECKOMY BOCHPUATHIO MAaTEMaTHYECKHX OOBEKTOB,
3ajay, peleHuH, pacCcyKA€HUH, YMEHUIO BUAETh MaTEMaTHUECKHE 3aKOHOMEPHOCTHU B UCKYCCTBE;

5) nueHHOCTH HAYYHOI'0 IO3HAHUS:

OpHUEHTalMel B EITENbHOCTH HA COBPEMEHHYIO CUCTEMY HAayYHBIX IIPEACTaBIEHUNH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS YEIIOBEKA, IIPHPOABI U 00IIECcTBA, TOHNMAHHEM MAaTeMaTHYECKON HAYKH Kak
cepbl YeIOBEUECKOH IeATeNIbHOCTH, 3TAloB €€ Pa3sBUTUSA U 3HAUMMOCTH Ui Pa3BUTHUS LIMBUIM3ALUH,
OBJIAICHUEM S3bIKOM MAaTE€MaTUKd M MAaTEMAaTU4ECKOW KyNbTYypOH KakK CPEACTBOM IIO3HAHHS MHpa,
OBJIaJICHHEM NPOCTENUIINMU HaBBIKAMH HCCIIE0BATEIbCKON ACSITENbHOCTH;

6) d¢usuyeckoe BocnuTaHue, (GopMHpPOBaHHE KYJbTYPbI 310POBbS U 3MOLUOHAJIBLHOIO
Os1aromosryuns:

TOTOBHOCTBbIO NPHUMEHSATh MAaTEeMaTHUECKHE 3HAaHUS B HHTEpPECaXx CBOErO 3I0POBbsI, BEICHUS
3I0pOBOrO oOpa3a KW3HH (3I0pOBOE IHTAaHWE, COATAHCHPOBAHHBIA PEKAM 3aHATHA W OTABIXA,
perymspHas (Qu3NYecKas aKTHBHOCTB), C(HOPMHUPOBAHHOCTHIO HaBhIKa pPe(IIEKCHH, MPU3HAHUEM CBOETO
IpaBa Ha OIKMOKY M TAKOro e IMpaBa APYroro 4eaoBeKa;

7) 3KoJI0rMYecKoe BOCIIMTAHME:

OpHEHTalMell Ha MpPUMEHEHHE MAaTEeMAaTHYEeCKUX 3HAHUM MJIs pelleHus 3ajad B 00JIacTH
COXPAHHOCTH OKPYXKAroIled cpelibl, IUIAHUPOBAHUS IOCTYNKOB U OLIEHKH MX BO3MOXKHBIX MOCIEACTBUI
IUISL OKpY’)Karowlel cpenbl, OCO3HAHUEM TIJI00aJbHOr0 XapakTepa JKOJOrMYECKUX MpolieM M MyTed uX
peLIeHus;

8) apanTanus K U3MEHSIOIIUMCS YCI0BUAM COMATIBHONW M NIPUPOIHOM cpeabl:

TOTOBHOCTBIO K JEHCTBHSIM B YCIOBHAX HEONPEACTEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Yepe3 MPAKTUYECKYIO JIEITEIbHOCTb, B TOM YHCIIE YMEHHE YUUTHCS y IPYTUX JIOAEH,
npuoOpeTaTh B COBMECTHOH EITENbHOCTH HOBBIC 3HAHMUS, HABBIKM M KOMIIETEHIIMH U3 OIBbITAa IPYTHX;

HEOOXOJMMOCTBIO B (DOPMUPOBAHUHN HOBBIX 3HaHHUI, B TOM 4ncie (OpMYIUpOBaTh UJEH, HOHITHS,
TUMOTE3bl 00 OOBEKTaX M SBJCHUSAX, B TOM YHCIE paHee HEHW3BECTHBIX, OCO3HABaTh AC(PHUIIMTHI
COOCTBEHHBIX 3HAHUH M KOMIIETEHTHOCTEH, TNIAHUPOBATh CBOE Pa3BUTHUE;



CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHUTYal[UI0, BOCIPHHUMATh CTPECCOBYIO CUTYaL[MIO Kak
BBI30B, TPeOYIOLIN KOHTPMEpP, KOPPEKTUPOBATh PHHUMAEMbIC PELICHHS U IeHCTBUS, GopMynUpoOBaTh U
OLIGHUBATDH PUCKH U TIOCIENCTBHSI, (HOPMHUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTebHBIE YHUBEpPCAJIbHBIC y‘leﬁﬂble HeﬁCTBHﬂ

ba3oBble JJornueckne aeMcTBHUS:

BBIABJIATE U XapaKTCPHU30BaTh CYHICCTBCHHBIC ITPU3HAKW MATCMATUUCCKUX O6L€KTOB, HOHﬂTI/II\/'I,
OTHOUICHUIH MEXAy TOHITUAMH, (QOpMYNIHpOBaTH ONpEACIEHHUS TOHSATHH, YCTaHABIMBATH
CYIIECTBEHHBIN MPU3HAK KIacCU(PHUKALINN, OCHOBAHUS [Tl 0000IEHHUS U CPAaBHEHUS, KPUTEPUHU
MIPOBOAMMOTO aHAaIN3a;

BOCIIPUHUMATh, (OPMYIUPOBATH M MNPeOOpPa3OBHIBATH CYKICHUS: YTBEPIUTEIbHBIE U
OTpHUHIATCIbHBIC, CAMHUYHBIC, YHaCTHBIC U O6HII/Ie, YCJIOBHEIC;

BBIABJIATE MAaTEMAaTUYCCKUE 3aKOHOMEPHOCTH, B3aMMOCBA3U W IMPOTUBOPEYHA B (I)aKTaX,
JaHHBIX, Ha6J'IIOIIeHI/I$IX u YTBCPKACHUAX, npeajiaratb KpUTCpUHN JUISL BBIABJIICHUA
3aKOHOMEPHOCTEN U MTPOTUBOPEUMIL;

AcilaTb BBIBOABI C HMCIIOJIB30BAHMEM 3aKOHOB JIOTUKH, JACAYKTUBHBIX W WHAYKTHUBHBIX
YMO3aKITIOUeHNH, YMO3aKITFOUCHHI 110 aHAJIOTHH;

pa3OupaTh [10Ka3aTeNbCTBA MAaTEMAaTHYECKUX YTBEPXKIEHHWH (TpsSMbIE W OT IPOTHBHOIO),
MPOBOJNTh  CAMOCTOSITENIbHO  HECIOXKHBIE —JIOKAa3aTellbCTBA MaTeMaTHYeCKUX  (DaKToB,
BBICTPAWBaTh apryMEHTAIMIO, TPUBOIUTH MPUMEPHI W KOHTPIPUMEPHI, OOOCHOBBIBATH
COOCTBEHHBIE PAaCCyKICHNUS,

BBIOMpaTh CIOCOO pelleHUs yudeOHOH 3amaur (CpaBHHUBATh HECKOJIBKO BapHUAHTOB PEIICHHUS,
BBIOMpATh HanboJee OAXOJSIIUIN ¢ YYETOM CAMOCTOSITENBHO BBIICTIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBareabcKue AelCTBUS

UCTIONB30BAaTh BOMPOCH KaK HCCIEJOBATENbCKUM HHCTPYMEHT MO3HAHUA, (OPMYIHPOBATH
BOIIPOCHI, (PUKCHPYIOIIME IPOTHBOpEYHE, IpOOJIEMy, CaMOCTOATENFHO —YCTaHABIMBATH
HCKOMOE U JTaHHOE, (POPMUPOBATH THITOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO, MHEHHE;
MIPOBOJHTH MO CAMOCTOSITEIEHO COCTABICHHOMY TUIaHY HECIOXKHBIN 3KCIIEPUMEHT, HeOOIbII0e
UCCIIEOBAHNE 10 YCTAHOBIICHHIO OCOOECHHOCTEH MaTEMAaTHYeCKOro OOBEKTa, 3aBHCHMOCTEH
00BEKTOB MEXIy CO0Oii;

CaMOCTOSTENFHO (hopMynmupoBaTh OOOOIIEHHMS W BBIBOABI IO pe3ylbTaTaM IPOBEAEHHOTO
HaOTIOZICHNS, MCCIICNOBAaHHS, OLICHUBAThH JJOCTOBEPHOCTH MONyYEHHBIX PE3YJIbTATOB, BHIBOIOB
H 0000I1EHHI;

MIPOrHO3MPOBATh BO3MOXKHOE PAa3BUTHE MPOIECCA, a TAKXKE BBIABUTATH MPEIIIONIOKEHUS O €ro
Pa3BUTHH B HOBBIX YCIOBHSX.

Pabora c undopmaiueii:

BBIIBJIATH HENOCTATOYHOCTh M H30BITOYHOCTH HMH(OpMAIMK, NAHHBIX, HEOOXOOUMBIX IS
peleHus 3a1aun;

BbIOMpATh, aHAJIM3UPOBaTh, CUCTEMATHU3UPOBaTb M HMHTEPHPETHPOBATH HH(POPMALHIO
Pa3IMYHbIX BUIOB U (GOPM NPEICTABICHHUS;

BbIOMpaTh ¢GoOpMy MpeAcTaBieHUS HHGOOPMALUMK M WIUIIOCTPUPOBATH peEIIaeMble 3agadu
CXeMaMH, IuarpaMMaMH, HHOW rpaKOi U MX KOMOMHALMSIMU;

OLEHMBATh HAJIE&KHOCTh WHGOPMALMM IO KPHUTEPUSAM, MPEIJIOKEHHBIM YUUTEIeM WIH
cOpMYITUPOBAHHBIM CAMOCTOSATEIBHO.



KoMMyHnKkaTHBHBIE YyHHBepcaJlbHbIe YueOHbIe AeiicTBHA:

® BOCIPHUHHMATh M (OPMYIUPOBATh CYXKICHHS B COOTBETCTBUM C YCIOBHSIMA M ILEISIMU
00ILeHH s, SICHO, TOYHO, TPAMOTHO BBIpaKaTh CBOIO TOUKY 3PEHHUS B YCTHBIX M MHCBMEHHBIX
TEKCTaX, JaBaTh IOACHEHMs IO XOAY pEeUIeHHs 3aJaud, KOMMEHTHpOBATh IOMyYEHHBIN
pe3yibTar;

e B Xxole OOCYXAEHHs 3aJaBaThb BOMPOCHI IO CYHIECTBY OOCYXJaeMOH TeMBbI, MpPOOIEMBbI,
pemaeMOI‘/'I 3aa4u, BbICKAa3bIBaThb HMJICHU, HALICJICHHBIC HAa IMOUCK PCHICHHA, COIIOCTAaBJIATL CBOU
CY)KIIEHHUS C CY)KIECHUSAMH PYTUX YYaCTHHKOB JTHANIOra, OOHAPYKUBATh PA3IMYMe U CXOJCTBO
MO3HLINH, B KOPPEKTHOH GopMe POpMyIHpPOBATH pa3HOTIIACHS], CBOM BO3PaXKEHUSI;

° OpeaACTaBIATL PE3YyJbTaThbl PCUICHHA 3aJadd, OKCICPUMCHTA, HWCCICAOBAaHUA, IIPOCKTA,
CaMOCTOSTEILHO BBIOMpaTh (opMaT BBICTYIJIGHUS C YY€TOM 3ajJad Mpe3eHTalud U
0COOEHHOCTEH ayIUTOPUH;

e TIOHUMaTh W UCHOJIH30BATh MPEUMYIIECTBA KOMAHIHON M WHIUBUAYaJbHOW pabOTHI NpHU
peuicHnn y‘IGGHLIX MaTEMaTHYCCKUX 3aJa4,

° NpUuHUMATL ILECJIb COBMECTHOM ACATCIIBHOCTHU, IIJIaHUPOBATHL OpraHu3aluio COBMECTHOM
paboThI, paclpeneNsiaTh BHIbI pa0OT, JIOTOBAPUBATHCH, OOCYXKIATh MPOIECC U Pe3yabTaT
paboTsl, 00001maTF MHEHNUS HECKOJIBKUX JIIOJIEH;

® yyYacTBOBaTh B TPYNIOBLIX (opmax paboTel (00CYkJeHWs, OOMEH MHEHHSMH, MO3TOBBIC
IITYPMbl ¥ APYTHE), BHIIOIHATH CBOIO YacTh pabOTHl U KOOPAMHHUPOBATH CBOM JAEHCTBHUS C
JIPYTUMH WICHaMH KOMAaH/BI, OIICHWBAThL KAadeCTBO CBOETrO BKJIaJa B OOMIMI MPOIYKT IO
KpUTEPHUSIM, CPOPMYIIMPOBAHHBIM YYaCTHUKAMHU B3aUMOJEHCTBUA.

PerynsiTuBHbBIE YHUBepPCAJIbHBIE YUeOHbIE 1€l CTBUS
Camoopranuszauus:

®  CaMOCTOSITEJIbHO COCTaBISTH IUJIaH, allTOPUTM PEIICHUsS 3a7addl (WM €ro 4acTh), BHIOMPATh
CHoco0 pemeHrns ¢ YYETOM HWMEIOIIMXCS PECypcoB W COOCTBEHHBIX BO3MOMKHOCTEH,
apryMEeHTHPOBAaTh M KOPPEKTHUPOBATh BApUAHTHI PEIICHUI ¢ y4éTOM HOBOH MH(pOPMAIIHH.

CaMOKOHTPOJIb, SMOUHOHAIbHBIN HHTEIIEKT:

e BIAJCTh CHOCO0AMH CaMOMPOBEPKH, CAMOKOHTpPOINS TMpolecca W pe3yiabTara peIlCHHS
MaTeMaTHIECKOH 3aJ1a9H;

® TpeABHIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHKHYTH TIPW pEIIEHWH 3a/Ja4di, BHOCHUTH
KOPpPEKTUBbI B JEITENFHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, HAWAEHHBIX OIIHOOK,
BBISIBJICHHBIX TPYIHOCTEH;

® OIEGHMBATh COOTBETCTBHE pE3YyNbTaTa MAESTENFHOCTH TIIOCTABICHHONW IIETHM W YCJIOBHSM,
OOBSICHATD TPUYMHBI JOCTIDKEHUS WIM HENOCTHIKCHHS eI, HAaXOMUTh OMHOKY, aBaTh
OLIEHKY MPUOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJIBTATDBI

K xon1ty oOyuenus B 7 kjacceoOyJaromUiAcs MOXYIUT CICAYIONIHE TPeIMETHBIE Pe3yIbTaThI:

Yucjia 1 BbIYUCTIEHHS

BemonHATh, coueras yCTHBIE H TNHCHMEHHBbIE TPUEMBI, apupMETHYeCKHe JEHCTBHUS C
panoHaIBHBIMHU YUCIIAMHU.

Haxogutb 3HauYeHHs] YUCIIOBBIX BBIPOXKEHHH, MPUMEHSATh Pa3HOOOpPAa3HBIE CIIOCOOBI W TPUEMBI
BBIYHCIICHUS 3HAYSHHUH JPOOHBIX BRIPAXKEHUH, CONIEPIKAIINX OOBIKHOBEHHBIE U IECTHYHBIE APOOH.

[lepexomuTh OT OHOM (HOPMBI 3amMKCH YHCEN K APYrod (mpeoOpa3oBeIBaTh JECITHYHYIO POOb B
OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECITHYHYIO, B YACTHOCTH B OECKOHEUHYIO IECATHYHYIO JIPOOB ).

CpaBHUBATh U YIOPSAOYUBATH PAllMOHAJIBHEIE YKCTIA.

OKpyriaTh 4ncia.

BoIlonHAT NPUKUAKY H OLEHKY pe3yjbTaTa BBIUMCICHUHM, OLEHKY 3HAUYE€HUM YHCIOBBIX
BbIpaXKeHUU. BBITIONHATH IEUCTBUS CO CTENEHSIMU C HATYypaIbHBIMU IMOKA3aTEIAMU.



[IpuMeHATs TPU3HAKH IETUMOCTH, Pa3I0KEHHE HA MHO)KUTENH HAaTypalbHbIX YHCEIL.

Pemate  NpakTUKO-OPUEHTUPOBAHHBIE  3a/Jaud, CBS3aHHBICE C  OTHOLICHHEM  BEIUYMH,
MPONOPLIMOHAIIBHOCTBI) BEJIMUUH, IMPOLEHTAMH, HHTEPIIPETUPOBATH PE3YJIBTAThl PELICHUS 3a1ad ¢
y4€TOM OrpaHUYCHUH, CBA3aHHBIX CO CBOWCTBAMH PaCCMAaTPUBAEMBIX 00BEKTOB.

Aare0dpanyeckue BbIpaKeHUS

Ucnonp3oBaTh anreOpanvecKyl0 TEPMHHOJIOTHIO M CHMBOIHUKY, MPUMEHSITh €€ B Tpolecce
OCBOCHUS Y4eOHOT0 MaTepHara.

HaxomuTh 3Ha4ueHms OyKBEHHBIX BBHIPRKECHH NP 33/IaHHBIX 3HAUCHUSAX ITEPEMECHHBIX.

BeimonusaTe mpeoOpa3oBaHMsl LENOr0 BBIPAKEHHS B MHOTOWICH NPUBEACHHEM TMOAOOHBIX
CllaraeMbIX, PACKPBITHEM CKOOOK.

BBINIOJIHATE YMHOXKEHUE OJAHOWIEHA HA MHOIOWIEH M MHOIOWIEHAa HAa MHOIOWIEH, NPUMEHATH
(dhopMyITBI KBaJ[paTa CyMMBI U KBaJIpaTa pa3HOCTH.

OcymiecTBIATh pa3ioKeHHe MHOTOYJIEHOB Ha MHOXKHTEIH C TIOMOIIBIO BBIHECEHHS 3a CKOOKHU
0011Iero MHOXHTEIIS, TPYIITHPOBKU ClIaraeMbIX, IPUMEHEHUsT (POPMYIT COKPAIIEHHOTO YMHOKEHHS.

[MpumensaTs mpeoOpa3oBaHMsT MHOTOYIEHOB JUIS pEUICHHUS pa3iIH4yHbIX 3a]ad U3 MaTeMaTHKH,
CMEXHBIX IIPEIMETOB, U3 PEAJILHOMN IPAKTUKHU.

Hcnonb3oBaTh cBOWCTBA CTeMEHEW ¢ HATypaJlbHBIMH IIOKA3aTesIMU ISl [TPeoOpa3oBaHUS
BBIPAKCHUM.

YpaBHeHHsI U HEPaBEHCTBA

PemaTe nMHENHbIE YpaBHEHUS C OJHOW NIEPEMEHHOM, IPUMEHSS IPABUJIA [IEPEX0/1A OT UCXOIHOIO
YPaBHEHUS K paBHOCWJIBHOMY eMy. IIpoBepsITh, SIBISETCS JIM YUCIIO KOPHEM YPaBHEHMSL.

[IpumensaTs rpadudeckrie METOABI IPY PEIIeHNH JIMHEHHBIX YPaBHEHUH U UX CHCTEM.

[lonGupate mpuMepsl Tap YHCEN, ABIAIONIMXCSA DPEIICHWEM JIMHEHHOrOo ypaBHEHHS C JIBYMS
IIEpEMEHHBIMU.

CTpouTh B KOOPAWHATHON IUIOCKOCTH TpaduK JMHEHHOro ypaBHEHHS C ABYMs HEpEMEHHBIMH,
M0JIb3YACH IPaPUKOM, IPUBOJAUTE IPUMEPHI PELLICHUS YPABHEHUSL.

PemaTh cuctemsl ABYX JTMHEHHBIX YPaBHEHUH C IBYMs IIEPEMEHHBIMU, B TOM UHCIIe IpahHUECKH.

CocraBnare U peuarh JMHEHHOE ypaBHEHUE WIM CHUCTEMY JIMHEMHBIX YpPaBHEHMH IO YCJIOBHIO
3a/1a4¥, UHTEPIPETUPOBATH B COOTBETCTBHH C KOHTEKCTOM 3a/1a4H ITOJTy4YEHHBIN PE3yJIbTaT.

DyHKIUU

N300paxarh Ha KOOPAMHATHON MPSAMOI TOUKH, COOTBETCTBYIOIINE 3aAaHHBIM KOOPANHATAM, JIy4H,
OTpPE3KH, HHTEPBAJIbl, 3aIIUCHIBATh YHUCIIOBBIC IPOMEXYTKN Ha aNre0pandecKoM SI3bIKe.

OTMeuaTh B KOOPJAMHATHOM IIOCKOCTH TOYKH IO 3aJaHHBIM KOOpPAWHATaM, CTPOHUThH TIpaduKu
nuHeHHbIX GyHKIMA. CTponTs rpaduk GyHKINN ¥ = [X|.

OnuceiBaTh ¢ NMOMOIIBI (DYHKIMH H3BECTHBIE 3aBUCHMMOCTH MEXIY BEIMYMHAMM: CKOPOCTb,
BpeMsi, pacCTOSHUE, [IEHa, KOJIMYECTBO, CTOMMOCTD, IPOM3BOJUTENBHOCTD, BpeMsl, 00bEM paboTHI.

Haxonuts 3HaueHue GyHKIUH 110 3HAYECHUIO €€ apryMeHTa.

[lonumarp rpaduueckuil crnocod MNPEACTAaBACHHS M aHanuM3a HWHQOpMAlMM, H3BIEKaTb U
HWHTEPIPETUPOBATh HHPOPMALMIO U3 TPaQUKOB peaabHbIX MPOLIECCOB U 3aBUCUMOCTEH.

K xon1ty oOydeHus B 8 kiacceoOyJaromuiics MOMYIUT CIEAYIONIHE TPEIMETHBIE PE3YIIbTaThI:

Yucaa 1 BLIYMCTIEHHS

Hcnonp30oBaTh HaYaIbHBIE TIPEACTABICHUS O MHOXKECTBE JIEHCTBUTEIBHBIX YUCEN JIJIS CPaBHEHUS,
OKPYTJIEHHS U BBIUYMCIIEHUH, N300paXkaTh JeHCTBUTENbHBIE YHCIIa TOYKAMH Ha KOOPUHATHOHN IPSMOH.

[IpuMeHATs TOHATHE apU(PMETHYECKOro KBaJPATHOrO KOPHS, HAXOAWUTh KBAJIPaTHBIE KOPHH,
WCTIONB3YSI TIPH HEOOXOMMOCTH KaJBKYJISITOP, BBHIONHATH IMPEOOPA3OBAHUS BBIPAKEHHMA, CONEPIKAIINX
KBa/IpaTHBIE KOPHHU, UCTIONB3Ys CBOMCTBA KOPHEH.

Hcnonp3oBaTh 3amucy OONBIIMX M MaJbIX YHCEN C TIOMOIIBIO JIECATHYHBIX JPOOEH W CTereHen
yucaa 10.



Aare0dpanyeckue BbIpaKeHUS

[IpuMeHATH MOHATHE CTEMEHU C IebIM MOKa3aTeNeM, BBHIMOMHATh MPeoOpa3oBaHus BEIPAXKCHUH,
coJiepXKallllX CTENEHHU C IENIbIM MTOKa3aTeNeM.

BBIMOMHATE TOKAECCTBEHHBIE NMpPeoOpa3oBaHMs PALUOHAIBHBIX BBHIPRKEHHH HA OCHOBE IMPaBHII
JEeWCTBUI HaJl MHOTOWIEHAMH U alNreOpandecKuMu JpoOsMHu.

PacknanpiBath KBaIpaTHBIN TPEXUIEH HA MHOXKHUTEH.

[IpumensaTs mpeoOpa3oBaHMs BBIPAKEHHN U PEHICHUS pPAa3IMYHBIX 3a/lad W3 MaTeMaTHKH,
CMEXHBIX IIPEIMETOB, U3 PEAJIbHOMN IPAKTUKHU.

YpaBHeHHs M HEPABEHCTBA

Pemats HI/IHGIZHLIC, KBaJApaTHBIC YPABHCHHUA U PAlMOHAJIBHBIC YPaBHCHHA, CBOAAIIMCCA K HHUM,
CHUCTCMEI IBYX ypaBHCHI/II‘/'I C ABYMA IICPEMCHHBIMU.

IIpoBoauTE NpPOCTEHIIME WCCIEAOBAHUS YPABHEHMM M CHCTEM YpaBHEHUN, B TOM 4YHCIE C
MpUMEHeHHeM rpaduyeckux mpeacTaBieHnd (yCTaHaBIMBaTh, MMEET JIM ypaBHEHHE WJIM CHCTeMa
ypaBHEHUI pelIeHus], €CIH UMEET, TO CKOJIbKO, U Tpodee).

[epexomuTh OT cioOBecHO (POpMYIMPOBKH 3a1aud K e€ anreOpanvdeckod MOJENH C MOMOIIbIO
COCTaBJICHH YpaBHCHUA WM CHUCTEMbI ypaBHeHHﬁ, HUHTCPIPETUPOBATE B COOTBECTCTBUH C KOHTCKCTOM
3a/1a4U IIOJIy4YE€HHBIN pe3yibTart.

HpI/IMeHSITB CBOMCTBA YHCIOBBIX HEPABCHCTB [JIs1 CpaBHCHUA, OLICHKH, pCIIaThb JINHENHBIE
HEPaBEHCTBA C OJHOM TEPEMEHHOW M WX CHCTEMBI, JaBaTh rpahuyecKyi0 HMIUTFOCTPAIMI0 MHOXKECTBA
peLIeHN HEPaBEHCTBA, CUCTEMbl HEPABEHCTB.

DYyHKUNHU

ITonuMaTh W MCIIOIL30BaTh @WKHHOH&J’IBHBIG IIOHATHUSA U SA3BIK (TepMI/IHI)I, CHUMBOJIMYECKUEC
00O03HAuUEHMs), ONpEAENATh 3HadeHHe (YHKIUH 10 3HAYEHHIO apryMeHTa, OIpeeNsTbh CBOICTBa
GyHKIMH 110 €€ TpaduKy.

CtpouTth rpaduKH 3JIeMEHTapHbIX (QYHKIIMIA BUIA:

y=k/x, y=x2, y =x3,y = x|, y = VX, OIIHCBIBATH CBOICTBA YHCIIOBOI (HYHKIIHH 110 e rpaduKy.

K xoHIty 00y4eHus B 9 Ki1acceoOydaromuiics MOMYYUT CIENYIONIHE IPEMETHbIEC Pe3yIbTaThl:

Yucaa v BbIYHCTCHHUS

CpaBHMBaTh U YHOPSIOYMBATH PALIMOHAIBHBIC U UPPALIMOHATIBHbIE YHCIIA.

Bemonuate apupmernyeckue AEHCTBUS C PALMOHAIBHBIMH YHCIAMH, COYeTas YCTHbIE U
MUCbMEHHBIC IPUEMBI, BBITIOJIHATH BHIUMCIICHNUS C HPPALIMOHAIIBHBIMU YHCIIAMH.

Haxomute 3HaueHHs crereHel C LEIbIMU IIOKa3aTENsIMU M KOPHEH, BBIYMCISITH 3HAYCHUS
YHCIIOBBIX BBIPAKEHHH.

OKpyrnare NeMCTBUTENbHBIC YHCIA, BBITOIHATH NPUKHUIAKY pPE3yJIbTaTa BBIYMCICHUH, OLIEHKY
YHCIIOBBIX BBIPAKEHHH.

YpaBHeHHsI U HEPABEHCTBA

Pemats smHeWHBIE M KBaJpaTHBIE YpPAaBHEHHS, YPAaBHEHMs, CBOIIILMECS K HHUM, HPOCTEHIINE
IpoOHO-palOHAIbHbIC YPaBHEHUSI.

Pemwate cuctembl OBYX JHMHEHHBIX YpaBHEHUH C IBYMsSI NEPEMEHHBIMH W CHCTEMBI IBYX
YpaBHEHHUH, B KOTOPBIX OHO ypaBHEHHUE HE SIBISCTCS JINHEHHBIM.

PemaTh TekcToOBBIE 3a7aUl ANreOPanIeCKUM CIIOCOOOM C IOMOIIBIO COCTABIICHUS! YPABHEHHUS HIIH
CHCTEMBI JIByX YPaBHEHHH C IBYMS IIEPEMEHHBIMH.

[IpoBoauTe mpocTeiiine HCCIeqoBaHUS YPaBHEHHH W CHCTEM YPaBHEHMH, B TOM 4YHCIE C
NpUMEHEHHEeM rpaduyeckux mNpeacTaBieHui (yCTaHaBIMBaTb, MMEET JIM YpaBHEHHE WJIM CHCTeMa
YpaBHEHUH PELIEHMS, €CII UMEET, TO CKOJIbKO, U IPOoYee).

PewaTs nuHeliHbIe HEpaBEHCTBA, KBaApaTHbIE HEPABEHCTBA, N300paXKaTh PEeLICHNE HEPABEHCTB Ha
YHCIIOBOM MPSAMOM, 3aIIUChIBATh PELIEHHUE C IIOMOLIbIO CUMBOJIOB.



PemaTte cuCTEeMBl JIMHEHHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKIIIOYAIOIIME KBAaJPAaTHOE
HEpaBEHCTBO, N300paXkaTh pelIeHNE CUCTEMbI HEPABEHCTB HA YMCIOBOW MPSIMOM, 3alIUCHIBATH PELICHUE C
MIOMOILBIO CHMBOJIOB.

Hcnonb3oBaTh HEPABEHCTBA IPU PELLIEHUU PA3JIMYHBIX 3a]1a4.

DyHKUNHU

PacnoznaBath (yHKIMM H3YydeHHBIX BHAOB. [loKa3pIBaTh CXEMaTHYECKH PACHOIOKEHHE Ha

KOOpIMHATHO# TmockocTu rpadukos Gynkiuii Buga: Yy = kx, y =kx + b,y =k/ix,y =ax? + bx + ¢,y =
x3,y=1x, y = [X|, B 3aBHCHMOCTH OT 3HAUCHHI KO3(PHIMEHTOB, OMACHIBATE CBOACTBA (YHKIIHIA.

Crpouth 1 H300pakaTh cxeMaTHYeCKH IpadMKy KBaJpaTHUYHBIX (DYHKIWH, ONMCHIBATH CBOMCTBA
KBaJ[paTHYHBIX (QYHKIUH 110 UX TpaduKam.

PacnoznaBath kBagpaTHuHylo (QYHKIHIO 10 (opMmyle, TPUBOIUTH TNPHUMEPHl KBaJpaTUYHBIX
(GyHKIUH U3 peanbHON )KU3HHU, QU3NKH, TEOMETPHUH.

YucJi0BbIe MOCTEI0BATEILHOCTH U IIPOrpeccu

PacniozHaBaTh apu(METHUECKYIO U TEOMETPHUYECKYIO IPOrPECCHH TPH PA3HBIX CIIOcO0ax 3aaHusl.

BhIMOMHATE  BBIYHMCIEHHS C HCHOJIB30BaHHEM (OpMYIT n-TO UieHa apuMETHYecKod W
FEOMETPUYECKON MPOTrPECCUil, CYMMBI IIEPBBIX N WIECHOB.

N3006pakath wieHbI MOCIe0BATENTFHOCTH TOUKAMH Ha KOOPIUHATHOMN TUIOCKOCTH.

Pemate 3amaum, CBA3aHHBIE C YHCIOBBIMH IIOCTIEIOBAaTENbHOCTAMH, B TOM YHCIIE 3aJaddl U3
pearbHON KU3HU (C UCTIONB30BAHNEM KAIBbKYJIATOPA, IIU(PPOBBIX TEXHOIOTHUN).



TEMATHUYECKOE IIVTAHUPOBAHME

7 KJIACC
KosnuecTBo yacon DJIeKTPOHHBIE
Ne n/m Haumenopanue pasiei10s u Tem Bcero KonTpoabubie IIpakTHueckue (pposnie)
NMPOrpaMMbl o0pa3oBaTeJibHbIE
padoThI padoThI pecypes
bubmauoreka LIOK
1 Yucaa v BeIUKCIEHUA. ParmoHanbHEIE YKCa 32 2 hitps://m.eds00.ru/7f415b90
bubauoreka LIOK
2 Koopaunats! u rpaduku. OyHKIIMH 25 2 https://m. eds00.ru/7f415b90
bu6mmoreka IJOK
3 AnreOpanvecKkre BhIpaXKeHUs 26 2 https://m.eds00.ru/7f415b90
bubmmoreka IJOK
4 YpaBHEHUS 1 HEPABEHCTBA 12 1 https://m. eds00.ru/7f415b90
bu6mmoreka IJOK
> TosTopenne n 0bodmenne ! 3 https://m.edsoo.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB 110 TIPOI'PAMME 100 10 0



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

8 KJIACC

KoanuecTBo yacon DJIeKTPOHHBIE
Ne n/m HaumeHnoBaHue pa3jeioB M TeM NPOTrpPaMMbl B KonTtpojbHbIe IpakTHYecKne (uudppoBbIe)
cero padoThI padoThI o0pa3oBaTe/ibHbIe
pecypcebl
1 Anrebpaunueckue BbIpaxkeHust. AyreOpandeckas 15 1 bubnuoreka I[JOK
JpoOb https://m.edsoo.ru/7f417af8
bubaunoreka LIOK
2 Uwncna u Berancienns. KBagpaTHele KOpHU 15 1 hitps://m.edsoo.ru/7f417af8
3 Yucna v Beruncienus. CTerneHs ¢ 1eIbIM 8 1 bubaunoreka [IOK
MOKa3aTeleM https://m.edsoo.ru/7f417af8
4 YpaBHeHud U HepaBeHCTBA. KBasipaTHbie 19 1 bubmoreka [IOK
ypaBHeHusi. KBapaTHblii Tpex4ieH https://m.edsoo.ru/7f417af8
N bubmoreka [IOK
) YpaBHeHus u HepaBeHCTBA. CHCTEMBI YpaBHEHHH 13 https://m. edsoo.ru/7f417af8
bubmmoreka IJOK
6 VYpaBHeHus U HepaBeHCTBa. HepaBeHcTBa 12 1 https://m. edsoo.ru/7f417af8
bub6mmoreka IJOK
! DyrKupH. OCHOBHEIC HOHATHS > https://m.edsoo.ru/7f417af8
bu6mmoreka IJOK
8 DyHkunn. qucaossie PynKun ; https://m.edsoo.ru/7f417af8
bu6mmoreka IJOK
; TosToperne n 0dodmenme 6 3 https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB 110 MTIPOI'PAMME 100 8 0



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

9 KJIACC

Ne KoanuecTBo yacos DJIeKTPOHHBIE
. /;[ HaumeHoBaHMe pa3iesioB H TeM MPOrPaMMbl (mudpoBrbie)
Bcero Kontpoabubie | I[IpakTHyeckue 06PA30BATEILHBIE
padoThI padoThI pecypesl
1 Yucna u BeluucieHus. [eficTBUTeNbHbIE YnCa 9 bubmmorexa [IOK
: https://m.edso0.ru/7f419d08
bubaunoreka LIOK
2 Dynkunn 16 . https://m.edso0.ru/7f419d08
3 YpaBHEeHUS U HEpaBEHCTBA. Y paBHEHUS C OTHOU 14 1 bubmorexa [JOK
epeMeHHOM https://m.edsoo.ru/7f419d08
N bubmoreka [IOK
4 YpaBHeHus u HepaBeHCTBA. CHCTEMBI YpaBHEHHH 14 1 https://m.eds00.ru/7f419d08
bub6mmoreka IJOK
) YpaBHeHud u HepaBeHCTBA. HepaBeHcTBa 16 1 https://m.eds00.ru/7419d08
bub6mmoreka IJOK
6 UrcnoBble MOCIeA0BaTEIbHOCTH 15 1 https://m.eds00.ru/7f419d08
. bu6mmoreka IJOK
7 [ToBTOpeHuUe, 0000IIEHHE, CUCTEMATH3ALIMs 3HAHUI 16 2 https://m. eds00.ru/7419d08
OBUIEE KOJIMYECTBO YACOB 110 TIPOI'PAMME 100 7 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

MNOYPOYHOE INVTAHUPOBAHUE

7 KJIACC
Koaun4vecTBo yacoB
Ne ONMHAECTBO Taco HMara DJIeKTPOHHBbIe U POBbIE
Tema ypoka
n/m Bceero KonrtpoasHbie | [IpakTuyeckne | H3Y1€HUs o0pasoBaTe/bHbIE
bl
padoThI padoThI 7 «A», T<B» pecypc
1 [ToBTOpeHHE M3yUeHHOT0 MaTepraia 5-6 KJIaccoB 1 01.09
2 [ToBTOpeHHEe M3y4eHHOTO MaTepraia 5-6 KJIaccoB 1 03.09
3 [oHsiTHE paMOHAIBHOTO YUCIIa 1 04.09
Apu METHYECKHE NENUCTBUSA C PallMOHAILHLEIMUA
4 pud A pau 1 08.09
qUucJIaMu
Apn METHYECKHE NENUCTBUA C PallMOHAILHLEIMUA
5 pud 1 pan 1 10.09
qUCJIIaMHu
Apn METHYECKHE NEUCTBUA C PalliOHAJILHBEIMUA
5 pu¢ a par 1 11.09
qUCJIaMHu
bu6mmoreka IJOK
7 BykBeHHBIC BRIpaXKCHHUS 1 15.09
YK P https://m.edsoo.ru/7f41feec
ITepemennsie. JlonycTuMble 3HAaUEHUS
8 MepeMeHHBIX 1 1 17.09
CraproBas KOHTPOJIbHAs paboTa
CpaBHeH¥e, YIOpSI0YMBaHUE PAIIHOHATIHHBIX
9 P > yriopaa pat 1 18.09
qrcen
CpaBHeH¥e, YIOPSI0YMBaHUE PAIIHOHATIBHBIX
10 [P > yriopaa pat 1 22.09
qrcen
CpaBHeH¥He, YIOPSI0YMBAHNUE PAIlHOHATIBHBIX
1 | P » YIOPAA pa 1 24.09
qrcen
Pelienrie OCHOBHBIX 3a/1a4 Ha POOH, MTPOIICHTHI
12 : #iati 13 Zpodu, npott 1 25.09
W3 peabHONW MPAaKTHKH
Pelienrie OCHOBHBIX 3a/1a4 Ha POOH, MPOIICHTHI
13 ’ #iati 13 Zpoda, npott 1 29.09
U3 peaNbHON MPAKTHKH
PelieHrie OCHOBHBIX 3a/1a4 Ha IPOOH, MPOIICHTHI
14 . AT Ha AAPODIL Tpott 1 01.10
U3 peaNbHON MPAKTHKH
15 Perienrie 0OCHOBHBIX 33124 Ha APOOH, IPOIIEHTHI 1 02.10



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

13 pCajibH ol IMPAaKTHUKH

HpI/I3HaKI/I JACITUMOCTH, Pa3JIOKCHUA Ha

16 06.10
MHOXUTCIN HAaTyPaJbHBIX YHCECII
17 [Ipu3Haku AETMMOCTH, Pa3IOKECHUS HA 08.10
MHOXUTCIN HAaTyPaJbHBIX YHCECII
18| paokpume oxo0oK A pHserEn noTOGA 0910 | BuOmorera IOK
packp pHBel A ' https://m.edsoo.ru/7f41fafa
cJlaraéMabIx
19 | paokpurme cxo8oK A e nOTOGA 1310 | Bubmorera LIOK
Packp PuBEl A ' https://m.edsoo.ru/7f41fd70
cJlaraéMabIx
[IpeobpaszoBanrie OyKBEHHBIX BBIPAXKEHUH,
20 | packpbITHE CKOOOK U TPUBEACHUE MOA00HBIX 15.10
cJiara€MabIx
[Ipeobpa3zoBanrie OyKBEHHBIX BBIPaXKEHUH,
21 | packpbITHE CKOOOK H MpUBEIECHHE TTOA0OHBIX 16.10
cllaraeMbIX
29 VYpaBHeHue, paBuia Mpeodpa3oBaHUs 20.10
ypaBHEHUsI, PABHOCHIBHOCTh YPaBHEHHH '
JIuHeliHOe ypaBHEHHE C OJTHON TTEpEMEHHOM,
23 | peleHHe TMHEWHBIX YpaBHEHUH 22.10
KonTtponsHas pabota
24 JluneliHOe ypaBHEHHE C OJTHON TIEpEMEHHOMH, 2310 bubmmorexa LIOK
pelieHIe THHEHHbBIX YpaBHEHHUH ' https://m.edso0.ru/7f420482
o5 JIuneitHoe ypaBHEHHE ¢ OTHON IIEpEMEHHOM, 05.11
pelIeHNE TUHEHHBIX YpaBHEHUN )
N Bbubnuoreka IJOK
26 Pemmenrie 3ama4 ¢ MOMOIIBIO ypaBHEHHIA 06.11 https://m.edso0.ru/7f42064e
N Bbubnuoreka IJOK
27 Pemmenrie 3ama4d ¢ MOMOIIBIO ypaBHEHHIA 10.11 https://m.eds00.ru/7f420806
N bubmmoreka LIOK
28 Pemenuve 3ama4 ¢ TOMOIIBIO ypaBHEHHUI 12.11 https://m.eds0o.ru/7§4209a0
29 Pemmenre 3ama4 ¢ TOMOIIBIO ypaBHEHHIA 13.11 bubmuorexa LIOK

https://m.edsoo.ru/7f420e6e



https://m.edsoo.ru/7f41fafa
https://m.edsoo.ru/7f41fd70
https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/7f420806
https://m.edsoo.ru/7f4209a0
https://m.edsoo.ru/7f420e6e

30 | Dopmynsl 17.11
31 | ®opmynsl 19.11
Kontpoannas padora no teme «Hucaa u
32 | Bprunciaenusi. PannoHaabHble YHCIA. 20.11
ToxknecTBa»
33 Peanbubie 3aBucumoct. [psimast u oOpaTHas 0411
MPONOPIHUOHATEHOCTH
34 Peanbublie 3aBucumoctu. [Ipsimast u o6paTHas 26.11
MPONOPIHUOHATEHOCTH
. bubnuoreka IJOK
35 | KoopanHaTa TOUYKH Ha MPSMOIA 27.11 https://m.edsoo.ru/7f41de76
bu6mmoreka IJOK
36 | ucnosbie npomexyTiH 0112 https://m.edsoo.ru/7f41dff2
37 | YncnoBbie MPOMEKYTKH 03.12
38 Paccrosiane MY ABYMS TOUKaMH 04.12
KOOPJAMHATHON IpsMOi
39 Paccrosinue MERKY ABYMS TOUKaMH 08.12
KOOPJAMHATHON IpsMOH
bu6mmoreka IJOK
40| Mowsmne dynxumm 10.12 https://m.edsoo.ru/7f41ef06
. . bu6mmoreka IJOK
41 | Cpoiictsa dyniunii 11.12 https://m.edsoo.ru/7f41f078
. . bu6mmoreka IJOK
42 | Ceoictsa hymKumii 15.12 https://m.edsoo.ru/7f41f1fe
43 | I'padux pynkmun 17.12
44 [IpssMoyronpHas cucreMa KOOpAUHAT Ha 18.12 bubmmoreka I[JOK
IJIOCKOCTH ' https://m.edsoo.ru/7f41el6e
[IpsmMoyronpHas cuctema KOOpIMHAT Ha Bubmiorexa LIOK
45 IUIOCKOCTH 22.12 ]
https://m.edsoo.ru/7f41e42a
Konrtponbhas pabora
bubmmoreka LIOK
46 | Ilpumepsl rpadukoB, 3aJaHHBIX (HOPMYITAMH 24.12 https://m.edsoo.ru/7f41e8a8
47 | Ilpumepsl rpaduKoB, 3aJaHHBIX (OPMYITAMH 25.12 bubmmorexa [JOK



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

https://m.edsoo.ru/7f41ed80

48 | Ilpumepsl rpaduKoB, 3aJaHHBIX OpMyTaMu 1 29.12
. bubmauoreka LIOK
49 | Yrenue rpadMKoB peanbHbBIX 3aBUCHUMOCTEN 1 12.01 https://m.edsoo.ru/7f41ea24
50 | Yrenue rpadMKOB peabHBIX 3aBUCUMOCTEN 1 14.01
. Bubmmoreka LJOK
o1 | Jlmneiinaz dymicus . 15.01 https://m.edsoo.ru/7f427282
. Bubmorexa [JOK
52 | Jlnneiinas gy . 19.01 https.//m.eds00.ru/7f427412
N bubmuoreka ITOK
53 | [locrpoenue rpaduka JIMHEHHONW HYyHKINU 1 21.01 https://m.edsoo.ru/7f426d1e
54 | Tlocrpoenune rpaduka JMHEHHONW QYHKIIMU 1 22.01
55 | I'paduk dpynkimn y =[x 1 26.01
56 | I'paduk dpynkimm y =[x 1 28.01
57 KonTtpoabnas padora no teme «Koopaunarsl u 1 2901 bubmmorexa LIOK
rpadpuku. OyHKIHH» ' https://m.edsoo.ru/7f41f50a
58 | CremneHb ¢ HaTypaJIbHBIM MOKa3aTeIeM 1 02.02 brbmmorexca LIOK
yp ' https://m.edsoo.ru/7f4211de
bu6mmoreka IJOK
59 | Cremnenb ¢ HaTypaJbHBIM IOKa3aTeIeM 1 04.02 https://m.edso0.ru/7f421382
bu6mmoreka IJOK
60 | Cremnenb ¢ HATYypallbHBIM ITOKa3aTeneM 1 05.02 https://m.edsoo.ru/7f42154e
. bu6mmoreka IJOK
61 | CpolicTBa CTEIEHH C HATYPAILHBIM MTOKa3aTelieM 1 09.02 https://m.edso0.ru/7f421382
N Bbubnuoreka IJOK
62 | ColicTBa CTE€NIEHH C HATYPAJILHBIM MTOKa3aTeNeM 1 11.02 https://m.eds0o.ru/7f42154¢
N Bbubnuoreka IJOK
63 | ColicTBa CTE€NIEHH C HATYPAJILHBIM MTOKa3aTeNeM 1 12.02 https://m.edso0.ru/7f4218be
64 | CpolicTBa CTENIEHH C HATYpaJIbHBIM MIOKA3aTEeNIEM 1 16.02
65 | CpolicTBa CTENIEHH C HATYpaJIbHBIM M1OKA3aTENIEM 1 18.02
66 OgHOYIEHBI 1 19.02
67 OgHOYIEHBI 1 25.02



https://m.edsoo.ru/7f41ed80
https://m.edsoo.ru/7f41ea24
https://m.edsoo.ru/7f427282
https://m.edsoo.ru/7f427412
https://m.edsoo.ru/7f426d1e
https://m.edsoo.ru/7f41f50a
https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be

bubmuoreka LIOK

68 | Muorounem: ! 26.02 https://m.edsoo.ru/7f42276e
bubauoreka LIOK
69 | Muorourer ! 02.03 https.//m.edso0.ru/7f422930
70 Crnoxenuve, BRIYUTaHUE, YMHOKCHUE 1 04.03 bubmuoreka IJOK
MHOT'O4JICHOB ' https://m.edsoo.ru/7f422af2
7 Crnoxenuve, BRIYUTaHUE, YMHOXKECHUE 1 05.03 bubmuoreka ITOK
MHOTI'OYJICHOB ' https://m.edsoo.ru/7f422cc8
72 Crnoxenuve, BRIYUTaHUE, YMHOXKECHUE 1 11.03 bubmuoreka ITOK
MHOTI'OYJICHOB ' https://m.edsoo.ru/7f422fca
73 Crnoxenuve, BRIYUTaHUE, YMHOXKCHUE 1 1203 bubnuoreka IJOK
MHOTOYJICHOB ' https://m.edsoo.ru/7f423182
bu6mmoreka IJOK
74 | Pa3noxeHHe MHOTOUYJICHOB HA MHOXKUTEIN 1 16.03 https://m. eds00.ru/7f423312
bubmmoreka IJOK
75 Paznoxxenne MHOTOUIICHOB HA MHOKHUTEITH 1 18.03 https://m.edsoo.ru/7f4237fe
. bu6mmoreka IJOK
76 | ®opMybl COKPAIIEHHOTO YMHOXKECHHS 1 19.03 https://m.edsoo.ru/7f42432a
.. bu6mmoreka IJOK
77 | ®opMyssl COKPAIIEHHOTO YMHOXKEHHS 1 30.03 https://m.edsoo.ru/7f42464a
. bu6mmoreka IJOK
78 | ®opMyIbI COKPANIEHHOTO YMHOKEHUS 1 01.04 https://m.eds0o.ru/7f424¢12
. bu6mmoreka IJOK
79 | ®opMyIbl COKPaNIEHHOTO YMHOKEHUS 1 02.04 https://m.eds0o.ru/7f424fd2
80 | ®opmynsl COKpaNIEHHOTO YMHOXEHHS 1 06.04
81 | ®opmyssl COKpaIIEHHOTO YMHOXEHHS 1 08.04
82 DopMyIBl COKPAIIEHHOT'0 YMHOXKEHHUS 1 09.04 bubmorexa HOK
pMY pail ™ ' https://m.edsoo.ru/7f4251d0
83 Kountpoabnas pabora no teme 1 13.04
«AJredpanyecKue BbIPAKEHUD)
84 JluneitHoe ypaBHEHHE ¢ ABYMsI IIEPEMEHHBIMU U 1 15.04 bubmmorexa LJOK
ero rpaduk ' https://m.edso0.ru/7f427¢32
85 | JluneliHoe ypaBHEHHE C JIBYMS IIEpEMEHHBIMU 1 1 16.04 bubmmorexa [JOK



https://m.edsoo.ru/7f42276e
https://m.edsoo.ru/7f422930
https://m.edsoo.ru/7f422af2
https://m.edsoo.ru/7f422cc8
https://m.edsoo.ru/7f422fca
https://m.edsoo.ru/7f423182
https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f4237fe
https://m.edsoo.ru/7f42432a
https://m.edsoo.ru/7f42464a
https://m.edsoo.ru/7f424c12
https://m.edsoo.ru/7f424fd2
https://m.edsoo.ru/7f4251d0
https://m.edsoo.ru/7f427c32

ero rpauk

https://m.edsoo.ru/7f427e8a

Cucrema IByX JTMHEHHBIX YpaBHEHUHN C TBYMsI

bubmuoreka LIOK

86 MepeMEHHBIMH . 20.04 https://m.edso0.ru/7f42836¢
87 Cucrema JIByX JTMHEHHBIX YpaBHEHUHN C IBYMsI 1 22.04
nepeMEeHHBIMU
88 Cucrema IByX TUHEHHBIX ypaBHEHUH C ABYMsI 1 93.04
nepeMEeHHBIMU
89 Cucrema IByx TUHEHHBIX ypaBHEHUH ¢ ABYMsI 1 9704
nepeMEeHHBIMU
N bubnuoreka IJOK
90 | Pemenue cucrem ypaBHEHHI 1 29.04 hitps://m.edsoo.ru/7f4284de
N bubmoreka [IOK
91 | Pemenue cucrem ypaBHEHHI 1 30.04 https://m.edsoo.ru/7f42865a
. bubmmoreka IJOK
92 | Pemenue cucreM ypaBHEHHI 1 04.05 https://m.edsoo.ru/7f4287d6
93 | PerieHue cucTeM ypaBHEHHIHA 1 06.05
94 | PerieHue CHCTEM ypaBHEHHIHA 1 07.05
o5 f{(:ﬂ:]:)e(:il:;ztl)/pgﬁoTa mo Teme «YpaBHeHUs U . 1305 Bubmiorexa [IOK
P CEPOCCUNCKAR NPOGEPOURAA ' https://m.edsoo.ru/7f421044
paboma
bu6mmoreka IJOK
96 | MroroBasi KOHTPOJbHAast padoTa 1 14.05 https://m.edso0.ru/7f429c6¢
97 [ToBTOpEHNE OCHOBHBIX TOHATHH 1 METOZIOB Kypca 1 18.05
7 xiacca, 00001IeHe 3HaHUH
98 IToBTOpEHKE OCHOBHBIX MOHATUNA U METOJOB Kypca 1 20.05 bubmmoreka I[JOK
7 knacca, 00001eHrEe 3HAHUH ' https://m.edsoo.ru/7f429f32
99 IToBTOpEHKE OCHOBHBIX MOHATUNA U METOJOB Kypca 1 21.05 bubmmoreka I[JOK
7 knacca, 00001eHrEe 3HAHUH ' https://m.edsoo.ru/7f42a0e0
100 IToBTOpEHNE OCHOBHBIX MORATHH 1 METOI0B Kypca 1 25 05
7 xiacca, 00001IeHEe 3HAHUH
OBIIEE KOJIMYECTBO YACOB 11O ITPOI'PAMME 100



https://m.edsoo.ru/7f427e8a
https://m.edsoo.ru/7f42836c
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8 KJIACC

KoanuecTBO 4acos

DJIeKTPOHHBbIe UG POBBIE

Ne n/m Tema ypoka Hara
Bcero Kontpoabubie | [IpakTnueckune R— oOpasoBaTe/bHbIE
padoThbI padoThl pecypcebl
1 PanmonansHbie BeIpakeHus. AnreOpanydeckast 1 01.09 Bubmoreka LJOK
ApoOb ‘ https://m.edso0.ru/7f430382
2 }IOHYCTI/IMBIC 3Ha4YCHUA MEPEMECHHBIX, BXOIAIINX 1 03 09
B aJireOpanvecKue BhIpaKEeHHsI '
3 }IOHYCTI/IMBIC 3Ha4YCHUA NEPEMCHHBIX, BXOOAAIINX 1 04 09
B aJireOpanvecKue BhIpaKEeHHsI '
. . bubmuoreka IJOK
4 OCHOBHOE CBOMCTBO anreOpanyecKoi Ipodu 1 08.09 https://m. eds00.ru/7f4308¢6
. bubmoreka [IOK
5 Coxpamenue apodeit 1 10.09 https://m.edsoo.ru/7f430a8a
. bubmoreka [IOK
6 Coxparmenue ipobeii 1 11.09 https://m.edsoo.ru/7f430f44
7 Cokparenue apodeii. CtapToBas KOHTPOIbHAS 1 1 15.09 bubmmoreka [IOK
pabora ' https://m.edsoo.ru/7f430f44
8 CroxxeHnve, BEIYUTaHUE, YMHOXKCHUE U JICTICHIE 1 17.09 bu6mmoreka IJOK
anrebpanvecKux apooeit ' https://m.edsoo.ru/7f43128c
9 Crnoxenne, BEIUNTaHUE, YMHOKEHHE U JeJICHHE 1 18.09 bu6mmoreka IJOK
anrebpanvecKux apooeit ' https://m.edsoo.ru/7f4315c0
10 CrnoxeHnne, BEIUNTaHUE, YMHOKEHHE U J€JICHHE 1 2909 bu6mmoreka IJOK
anrebpanvecKux Apoodei ' https://m.edsoo.ru/7f4318c2
11 CrnoxeHnne, BEIUNTaHUE, YMHOKEHHE U JCJICHHE 1 24.09 Bbubnuoreka IJOK
anredpanveckux apooei ' https://m.edso0.ru/7f431a20
12 [IpeoOpazoBaHue BRIpaKEHH, COIEPKAIINX 1 25 09 bubmmoreka I[JOK
anredpanveckue Ipodu ' https://m.edso0.ru/7f43259c
13 [IpeoOpazoBaHue BRIpaKEHH, COJEPKAIINX 1 2909 bubnmorexa LJOK
anredpanveckue Ipoou ' https://m.edsoo.ru/7f432736
14 [IpeoOpazoBaHue BRIpaKEHHI, COJEPKAIIUX 1 01.10 bubmmorexa LJOK
anredpanveckue IpooH ' https://m.edsoo.ru/7f432736
15 KonTpoJanHasi padoTa no teme 1 1 02.10 bubmmnorexa HOK
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«Aaredopanyeckas 1po0b»

https://m.edsoo.ru/7f431d36

16 JlelicTBUTENBEHEIC YKCIia 1 06.10
17 CpaBHeHME IEHCTBUTENBHBIX YHCEI 1 08.10
18 CpaBHeHME ACHCTBUTENBHBIX YK CEI 1 09.10
bubmauoreka LIOK
19 [NonsTre 00 UPPAIIOHATTBHOM YHCIIC 1 13.10 https://m.edsoo.ru/7f42eaaa
. bubmuoreka IJOK
20 KBagpaTasIil KOpeHb U3 yncia 1 15.10 hitps://m.eds0o.ru/742d452
21 Apudmernyeckuii KBaJpaTHBIN KOPEHb 1 16.10
22 YpaBHeHHe BUAA X> = a 1 20.10
23 JecsaTruHbIe TPUOIIMKEHUS MPPAIIMOHATBHBIX 1 99 10
YHUCes
24 JlecsaTiaHBIE TPUOIMKEHUS UPPAITHOHATBHBIX 1 93.10
qHUCes
N N bubmoreka [IOK
25 CaoiicTBa apu(METHUSCKUX KBaJAPATHBIX KOPHEH 1 05.11 https://m.edsoo.ru/7f42d862
. . bu6mmoreka IJOK
26 CaoiicTBa apu(METHUSCKUX KBaJAPATHBIX KOPHEH 1 06.11 https://m.edsoo.ru/7f42d862
27 [IpeoOpa3zoBaHUEe YHCIIOBBIX BRIPAKCHUH, 1 1011 bubmoreka [IOK
COZEPIKAINX KBAIPATHBIE KOPHH ' https://m.edsoo.ru/7f42dd26
28 [IpeoOpa3zoBaHHEe YHCIIOBBIX BRIPAKCHHUH, 1 1211 bubmmoreka [IOK
COZEPIKAINX KBaIPATHBIE KOPHH ' https://m.edsoo.ru/7f42ded4
29 [IpeoOpazoBaHHe YHCIIOBBIX BRIPAKCHHUH, 1 13.11 bubmmoreka [IOK
COZEPIKAINX KBAIPATHBIE KOPHH ' https://m.edsoo.ru/7f42e0be
30 [IpeoOpazoBaHue YUCIIOBBIX BBIPAKEHHH, 1 1711 bubmmorexa I[JOK
COJIEPKAIIMX KBAJAPATHBIC KOPHU ' https://m.edsoo.ru/7f42e0be
Bbubnuoreka IJOK
31 Crenenp ¢ MENbIM IMOKa3aTeleM 1 19.11 https://m.edsoo.ru/7f4354a4
N bubmmorexa LIOK
32 CBOICTBA CTENEHHU C LEJIBIM TOKa3aTeJIEM 1 20.11 https://m.eds00.ru/7435648
N bubmmoreka LIOK
33 CBOICTBA CTENEHHU C LEJIBIM TOKa3aTeJIEM 1 24.11 https://m.edso0.ru/7f435648
34 CBoiicTBa CTEINEHH C IEIbIM MoKa3aTeleM 1 26.11 bubmuoreka [IOK
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https://m.edsoo.ru/7f435648

. Bubnmoreka LJOK
35 CBOICTBA CTENEHHU C LEIBIM [OKa3aTelIeEM 27.11 https://m.edsoo.ru/7f43599a
. Bubmoreka LJOK
36 CBoiicTBa CTEMEHH C LENbIM TOKa3aTeIeM 01.12 https://m.edsoo.ru/7f435ed6
CrannmaprtHast 3anich yncna. Pasmepsl 00beKTOB
37 OKPYXAIOIIEro Mupa (0T 3JIEMEHTapPHBIX YaCTHUIT 03.12 bubmuoreka IJOK
JI0 KOCMHYECKHX 00BEKTOB), UTUTETHLHOCTD ' https://m.edsoo.ru/7f436098
MIPOIIECCOB B OKPYKAIOLIEM MHPE
38 KonTtpoabhas padora no temam «KBaapartnblie 04.12 Bbubmorexa LJOK
kopuu. Crenenun» ' https://m.edsoo.ru/7f42ec80
bu6mmoreka IJOK
39 Ksajparnoe ypasHenme 08.12 https://m.edsoo.ru/7f42eela
bub6mmoreka IJOK
40 Hemnonnoe xBagpaTHOE ypaBHEHHE 10.12 https://m.edsoo.ru/7f42eela
bu6mmoreka IJOK
41 HemnonHoe xBanpaTHOE ypaBHEHHE 11.12 https://m.edsoo.ru/7f42eela
. bu6mmoreka IJOK
42 dopmyna KOpHEH KBaJpaTHOTO YpaBHEHHUS 15.12 https://m.eds0o.ru/7f42f158
. bu6mmoreka IJOK
43 dopmyna KopHeil KBaIpaTHOTO YpaBHEHHUS 17.12 https://m.eds0o.ru/7FA2f3f6
. bu6mmoreka IJOK
44 dopmyna KopHeil KBaJIpaTHOTO YpaBHEHUS 18.12 https://m.eds0o.ru/7f42f5a4
bu6mmoreka IJOK
45 Teopewa Buera 22.12 https://m.edsoo.ru/7f42fef0
Bbubnuoreka IJOK
46 Teopewa Buera 24.12 https://m.edsoo.ru/7f430076
N Bbubnuoreka IJOK
47 Pemmennie ypaBHeHMIA, CBOIAIMINXCS K KBAPATHBIM 25.12 https://m.eds0o.ru/7f43c542
N bubmmorexa LIOK
48 Pemmenvie ypaBHeHHMIA, CBOIAIINXCS K KBAPATHBIM 29.12 https://m.eds0o.ru/7f43c3d0
49 KBagpaTasril TpéxuiieH 12.01
50 KBagpaTasril TpéxuiieH 14.01
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Paznoxenue KBaaApaTHOT'O TpéX‘lJ’ICHa Ha

bubmuoreka LIOK

51 MHOXHTEIN 15.01 https://m.edso0.ru/7f42fd38
50 PaznoxeHue kBapaTHOro TpEXWIEHA HA 19.01 Bubmmoreka LJOK
MHOKHTEIN https.//m.edsoo.ru/7f42fd38
53 [pocreiimme npoOHO-paMOHAIEHBIE YPaBHEHUS 21.01 ﬁgg;ﬁ%?éé‘g?ﬁn £4328c6
94 [pocreiimme npoOHO-palMOHAIEHBIE YPAaBHEHUS 22.01 ﬁgg;ﬁ%iﬁ;gﬁﬁn £432b6e
55 Perrenre TeKCTOBBIX 33124 € ITOMOIILIO 26.01 bubauoreka LIOK
KBaJIpaTHBIX YPaBHCHUI https://m.edsoo.ru/7f42f75c
56 Perrene TeKCTOBBIX 33124 C ITOMOIILIO 28.01 bubauoreka LIOK
KBaJIPaTHBIX YPaBHCHUI https://m.edso0.ru/7f42f8f6
57 KonTtpoabnas padora no teme ""KBagparHbie 2901 bubmmoreka LIOK
ypaBHenusi. KBagparuplii Tpexuien’’ https://m.edsoo.ru/7f4301f2
JIuneiiHOE ypaBHEHHE C JBYMsI IIEPEMEHHBIMU,
58 ero rpaduk, IPUMeEphI PEIICHNS YpaBHEHUH B 02.02
IeTIBIX YHCIIax
JIuHeliHOe ypaBHEHUE C IByMsI IEPEMEHHBIMH,
59 ero rpaduk, IPpUMephI PEIICHNS YpaBHEHUH B 04.02
IeTIBIX YHCIIax
JIuneiiHoe ypaBHEHHE C JBYMsI IIEPEMEHHBIMU,
60 ero rpad Uk, MpUMEphI PEIICHIs YpaBHEHUH B 05.02
IEeTIBIX YHCIIax
61 Pemenue cucrem IByX JIMHEHHBIX YPaBHEHUH C 09.02
JIBYMS TIEpEMEHHBIMH
62 Pemenue cucrem NByX JTMHEHHBIX YpaBHEHUM C 11.02
JBYMS TIEpEMEHHBIMH
63 igjl\f;{iz ;:hizle{hééﬁix JIMHEUHBIX YPaBHEHUH C 12.02
64 [Mpumepsr petlienus cucrem HEJTMHEHHBIX 16.02
YpaBHEHHUH C IByMsI ITepeMEHHBIMU
65 [Mpumepsr pelienus cuctem HEJTMHEHHBIX 18.02
YpaBHEHHUH C IByMsI TepEeMEHHBIMHU
66 ['paduueckas nHTEpIpETAlMSI YPABHEHUSI C 19.02 bubmmoreka LHIOK
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ABYyMs IIEPEMCHHBIMU U CUCTEM JIMHEWHBIX
ypaBHeHI/II\/'I C IBYM NICPECMCHHBIMU

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

I'paduueckas nHTEpIpETAlMS YPABHEHUS C

67 JBYMs [TEPEMEHHBIMU U CHCTEM JINHEHHBIX 25.02 bubmmorexa [IOK
9 ‘ https://m.edsoo.ru/7f43d6d6
ypaBHEHUH C ABYMs ITlepEeMEHHBIMU
68 Pemenne TEKCTOBBIX 3121 € IOMOILBIO CHCTEM 26.02
ypaBHEHUH
69 Pemenne TEKCTOBBIX 3121 € TIOMOILIBIO CHCTEM 02.03
ypaBHEHUH
70 Pemenne TEKCTOBBIX 3a/1a C IOMOLIBIO CHCTEM 04.03
ypaBHEHUH
71 UmcioBble HEPABEHCTBA U MX CBOMCTBA 05.03
72 UucioBble HEPABEHCTBA M MX CBOWMCTBA 11.03
73 HepaBeHCTBO ¢ 0J1HOM ITepeMEHHON 12.03
74 JIuHelinble HEpaBEHCTBA C OJHOW NEPEMEHHON 1 16.03 bubmoreka [IOK
HX peIIeHne ' https://m.edsoo.ru/7f42c692
75 JluneitHpIe HEpaBEHCTBA C OJHON ITEPEMEHHON U 18.03 bubmoreka [IOK
HX peIIeHne ' https://m.edsoo.ru/7f42c840
76 JluHeliHbIe HepaBEHCTBA C OAHOM IMepeMEeHHON U 19.03
WX pelieHue
77 CucteMbl JIMTHEHHBIX HEPABEHCTB C OTHOM 30.03 bubmmoreka [IOK
IepEMEHHON M UX PeIIeHne ' https://m.edsoo.ru/7f42ch88
78 CucteMbl JIMTHEHHBIX HEPABEHCTB C OTHOM 01.04 bubmmoreka [IOK
IepEMEHHON M UX PeIIeHne ' https://m.edsoo.ru/7f42cd2c
79 Cucremsl JIMHEHHBIX HEPABEHCTB © ONIHOM 02.04
IepeMeHHON U MX pelIeHne
NzobpaskeHre perieHus TMHEHHOTO0 HEpaBEHCTBA bubmmorexa I[JOK
80 . . 06.04 )
M MX CHCTEM Ha YHCIOBOM MPSIMOM https://m.edsoo.ru/7f42c9e4
NzobpakeHne perieHus TMHEHHOTO0 HEPaBEHCTBA bubnmorexa LJOK
81 . . 08.04 )
M MX CHCTEM Ha YUCJIOBOM MPSIMOM https://m.edsoo.ru/7f42c9e4
Kountpoabhas padora no remam
82 . 09.04
«HepasencTBa. CHcTeMbl YPABHEHHUID)
83 [lonstre GhyHKIIH 13.04 Bubnuoreka IJOK
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https://m.edsoo.ru/7f433c12

OO0nacTh onpeneneHus 1 MHOKECTBO 3HAYCHU N

bubmuoreka LIOK

84 byHKIMN . 15.04 https://m.edsoo.ru/7f433d84
85 Crnioco0b! 3a1anust QYHKITUIA 1 16.04
86 I'padux pyaxumn 1 20.04
87 CBolicTBa (PyHKIIMHU, UX OTOOpaKCHUE Ha 1 29 04
rpaduke
88 Urenne U noctpoeHue rpadukoB QyHKIMN 1 23.04
89 [Mpumeps! rpaduKoB (HYHKIIHIA, OTPAXKAIOIIUX 1 2704
peaibHbIC MPOIECCHI
90 QOyYHKIINN, OMUCHIBAIOIIHE MPSIMYIO U 00paTHYIO 1 29 04 bubmmoreka LIOK
MPOITOPIHOHAIIBHBIC 3aBUCUMOCTH, UX rpapuKu ' https://m.edso0.ru/7f434bbc
91 I'unepOona 1 30.04
bub6mmoreka IJOK
92 TunepGona 1 04.05 https://m.edsoo0.ru/7f4343e2
bu6mmoreka IJOK
— 2
93 Tpadui ymicmn y = x 1 06.05 https://m.edso0.ru/7f434572
—v2 u = 3 —V = Iyl
Dy y =X, y =x°, y = VX, y N Xl bubmoreka [IOK
94 rpaduueckoe pelleHne ypaBHEHUH U CUCTEM 1 07.05 https://m.edsoo.ru/7f434d38
YpaBHEHUI — *
IToBTOpEHHE OCHOBHBIX MOHATHUM U METOJI0B
95 KypcoB 7 u 8 kiaccoB, 00001IeHUe 3HAHUI / 1 13.05 Etptlggl;l/?;(z:jascli)orllf/7 437183
Bcepoccuiickaa nposepounan paboma — )
96 HroroBasi KOHTPOJIbHAs padoTa 1 14.05 Bbubnnoreka ITOK
IToBTOpEHKE OCHOBHBIX MOHATUNA U METOJ OB
97 N 1 18.05
KypcoB 7 1 8 KITacCOB, 0000IIIeHNe 3HAHUH
98 IToBTOpEHKE OCHOBHBIX MOHATHI U METOJIOB 1 20.05 bubmmoreka I[JOK
KypcoB 7 1 8 Kj1accoB, 0000IIIeHNE 3HAHHUN ' https://m.eds00.ru/7f43736¢
99 [ToBTOpEHKE OCHOBHBIX MOHATUNA U METOJOB 1 21.05 Bu6bnuoreka IJOK
KypcoB 7 1 8 Ki1accoB, 0000I1eHNnE 3HAHUI ' https://m.edsoo.ru/7f437510
100 [ToBTOpEHKE OCHOBHBIX MOHSATUNA U METOJOB 1 2505 Bubnuoreka IJOK
KypcoB 7 1 8 Ki1accoB, 00001IeHnE 3HAHUN ' https://m.edsoo.ru/7f4376b4
OBIIEE KOJMYECTBO YACOB I10 TIPOI'PAMME 100
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9 KJIACC

Ne KoauuecTBo yacoB JyekTpoHHbIEe HU(POBHIE
Tema ypoka Hara
n/n Kontpoasusble | [IpakTHueckne obpa3soBaTejbHbIE
Bcero HM3y4eHH s
padoThI padoThI pecypcbl
PanmonansHble yKcna, HppaldoHAIBHBIE YK CTIa,
1 1 01.09
KOHEUHBIC U OECKOHEUHBIC JECATUYHBIC IPOOH
MHOXECTBO ACUCTBUTCILHBIX YHCEIT,;
2 JIEUCTBUTEIbHBIE YHCIIA KAK OECKOHEYHBIE 1 03.09
JieCATHYHBIE IPOOH
B3anMHO 0JJHO3HAYHOE COOTBETCTBUE MEKIY
3 MHOYKECTBOM JEHCTBUTENBHBIX YACET U 1 04.09
MHO>XECTBOM TOYEK KOOPAMHATHON MPSIMOU
CpaBHeHUeE JIEHCTBUTENBHBIX YHCEI,
4 apudMeTHIecKue JeUCTBUS ¢ AeHCTBUTELHBIMU 1 08.09
YHCIAMU
5 [MpubnmkEéaHOE 3HAYCHNE BETMYUHBI, TOYHOCTh 1 10.09
MPUOIKEHHS
6 OKpyriieHHE Ynce 1 11.09
7 OxpyriaeHne 9nucen 1 1 15.09
CraproBasi KOHTPOJIbHAS padora
8 [TpuKkHIKa U OLEHKA PE3YJILTATOB BHIYHCIICHHIH 1 17.09
9 ITpukHIKa U OIIEHKA PE3YNILTATOB BHIYHCIICHHI 1 18.09
10 | CpoiicTBa YETHOCTH M HEYETHOCTH QYHKITHIHA 1 22.09
oy = x b e
11 Fpa;bmm ¢bysxomii: y = kx, y = kx + b, y=k/x, 1 2409
y=x%, y = Jx, y=Ix|
12 Fpa;bm(n ¢bysxmmii: y = kx, y = kx + b, y=k/x, 1 95.09
y=x%, y = Jx, y=Ix|
13 Fpa;bm(n ¢bysxmmii: y = kx, y = kx + b, y=k/x, 1 99.09
y=x%, y = Jx, y=Ix|
14 Fpa;blxnm ¢bysxmmii: y = kx, y = kx + b, y=k/x, 1 01.10
y=x%, y = Jx, y=Ix|
15 I'padmkn byrxmmit: y = kx, y = kx + b, y=k/x, 1 02.10

y=x%, y = Vx, y=[x|




I'paduxu pynkuumit: y = kx, y =kx + b, y=k/x,

16 06.10
y=x%, y = Vx, y=|x|
. N bubmuoreka IJOK
17 | KBagpatuunas ¢pyHkius, e€ rpadyK U CBOHCTBa 08.10 https://m.edsoo.ru/7f4396¢6
i . bubmuoreka IJOK
18 | KBagpatnunas ¢pyHkuus, e€ rpaduk u CBOHCTBA 09.10 https://m.edso0.ru/7f439842
i . bubmuoreka IJOK
19 | KBagpatnunas ¢pyHkius, e€ rpaduK u CBOWCTBA 13.10 hitps://m.eds0o.ru/7f4399b4
20 [Tapabosia, KOOPAMHATHI BEPIIMHBI TAPadOJIbI, OCh 15.10 bubnuoreka IJOK
CHUMMETPHUH 11apadosibl ' https://m.edso0.ru/7f439eb4
21 [Tapabosia, KOOPAMHATHI BEPIIMHBI TAPadOIIbl, OCh 16.10 bubmuoreka IJOK
CHMMETPHUH 1apadoJIbl ' https://m.edsoo.ru/7f43a03a
22 [Tapabosia, KOOPAMHATHI BEPIIMHBI TAPadOIIbl, OCh 20.10 bubmoreka [IOK
CHMMETPHUH 1apadoJIbl ' https://m.edsoo.ru/7f43alac
23 [Tapabosa, KOOPAMHATHI BEPIIMHBI TAPadOJIbl, OCh 2210 bubmoreka [IOK
CHMMETPHH 11apaboIIbI ' https://m.edsoo.ru/7f43a31e
24 [Tapabomna, K0OpIUHATHI BEPITHHEI Tapa0OIbl, OCh 2310 bubmmoreka [IOK
CMMETPHH TapadoITbI ' https://m.edsoo.ru/7f43a526
bu6mmoreka IJOK
” ”
25 | KourtpoJjibHast padota mo teme ""@yHKIUH 05.11 https://m.eds00.ru/7f43ab84
2 Jluneitnoe ypaBHeHue. Permenne ypaBHeHHH, 06.11 bubmmorex LIOK
CBOJIAIIMXCA K JJMHEHHBIM ' https://m.edsoo.ru/7f43bf66
27 JIuneliHoe ypaBHeHue. Pelienue ypaBHEHHUI, 1011
CBOIAINMXCA K JIMHENHBIM '
28 KBanpatnoe ypaBHeHue. Penienue ypaBHeHMid, 1211 bubmmorexa I[JOK
CBOJIAIINXCS K KBAJPATHBIM ' https://m.edsoo.ru/7f43c542
29 KBanpatnoe ypaBHeHue. Penienue ypaBHeHMid, 13.11 bubmmoreka I[JOK
CBOJIAIIUXCS K KBaJPATHBIM ' https://m.edsoo.ru/7f43c542
bubmmoreka LIOK
80 | buxsanpatuic ypasHeHi 17.11 https://m.edso0.ru/7f43c3d0
bubmmoreka LIOK
8L | buxsanpatuie ypasHenus 19.11 https://m.edso0.ru/7f43c3d0
32 | llpumeps! penieHust ypaBHEHHH TPEThEH 20.11
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4eTBEPTOHN CTENEeHel pa3noKeHHEeM Ha MHOKHUTEIH

IIpuMmeps! pelieHust ypaBHEHUHN TPEThER U

33 . . 2411
4eTBEPTON CTeneHel pa3oKeHUeM Ha MHOXHTEIN
. bubauoreka LIOK
34 | Pemenne n1poOHO-palMOHATILHBIX YPaBHEHHUN 26.11 https://m.edsoo.ru/7f43cob6
. bubmuoreka IJOK
35 | Pemenne n1poOHO-paiMOHATIBHBIX YPaBHEHHUN 27.11 https://m.eds0o.ru/7f43cob6
36 Pemrenne TeKCTOBBIX 3aj1au anredpanyeckum 01.12
METO/IOM
37 Pemrenne TeKCTOBBIX 3aj1au anredpanyeckum 03.12
METOJ/IOM
38 Permrenne TeKCTOBBIX 3aj1au anredpanyeckum 04.12
METOJIOM
39 KOHTPOJ‘ILHZU[ paﬁ(u)Ta Mo TemMe «YpaBHEHUsI € 08.12
O/IHOIi mepeMeHHOI»
bu6mmoreka IJOK
40 | YpaBHEeHHUE C IBYMSI IEPEMEHHBIMH 1 €r0 rpaduk 10.12 https://m.edsoo.ru/7f43d0b4
bu6mmoreka IJOK
41 | YpaBHEHHUE C IBYMsI IIEPEMEHHBIMH U €r0 rpaduK 11.12 https://m.edsoo.ru/7f43d0b4
42 CucreMa IByX JTUHEHHBIX YPAaBHCHHUH C JIBYMS 1512
TIEPEMEHHBIMA | ©€ peIeHne '
43 Cucrema ByX JIMHEHHBIX YPaBHEHUH C IBYMsI 1712
TEPEMEHHBIMU U €€ pellleHne '
44 Cucrema IByX THHEHHBIX YPaBHEHUH C TBYMS 18.12
MIEPEMEHHBIMHU U €€ pelIeHre )
45 CucreMa IByX JUHEHHBIX YPAaBHEHUH C IBYMsI 2212
MIEPEMEHHBIMU U €€ pelieHne )
Pemenue cucrem IByX ypaBHEHUH, OJHO U3 bubmmoreka I[JOK
46 - . 24.12 _
KOTOPBIX JINHEIHOE, & IPYroe — BTOPOM CTENEHH https://m.edsoo.ru/7f43d23a
47 Pemenue cucrem NByX ypaBHEHUH, OJHO U3 2512 bubnmorexa LJOK
KOTOPBIX JINHEHHOE, a APYroe — BTOPOM CTEMEeHH ' https://m.edso0.ru/7f43d55a
48 Pemenne cucrem OByX ypaBHEHUH, OHO U3 29,12

KOTOPBIX JIMHEHHOE, a APYroe — BTOPOH CTeNeHH
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Pemienue cucrem ABYX ypaBHCHI/Iﬁ, OIJHO U3

49 . . 12.01
KOTOPBIX JIMHEHHOE, a APYroe — BTOPO CTeleHH
50 I'paduueckas nHTEpIpETAIHSI CUCTEMBI 14.01
ypaBHEHUH ¢ ABYMs MlepEeMEHHBIMU '
51 Pemrenne TeKCTOBBIX 3ajau anredpanyeckum 15.01
crocobom
59 Pemrenne TeKCTOBBIX 3aj1au anredpanyeckum 19.01
crocobom
53 KonTpo.m)flaﬂ padoTa no Teme «CucremMbl 21.01
ypaBHeHUID»
54 | UncnoBble HEpaBEHCTBA U UX CBOWCTBA 22.01
N bubmoreka [IOK
55 | YucnoBble HEpAaBEHCTBA U UX CBOMCTBA 26.01 hitps://m.edsoo.ru/7f43ad5a
56 JIuHelHbIE HEPABEHCTBA C OJIHOM NEPEMEHHOMN 1 28.01 bubmoreka [IOK
UX pelIeHUe ' https://m.edsoo.ru/7f43af08
57 JInHeliHbIe HEpaBEHCTBA C OTHOW TIEPEMEHHOM U 2901 bubmmoreka [IOK
HX peIIeHne ' https://m.edsoo.ru/7f43af08
58 JInHeliHbIe HEpaBEHCTBA C OTHOW TIEPEMEHHOM U 02.02 bubmmoreka [IOK
HX peIIeHne ' https://m.edsoo.ru/7f43af08
59 Cuctembl JMHEHHBIX HEPABEHCTB © ONHOH 04.02
[IEPEMEHHON 1 UX pelIeHue
60 Cuctemsl JIMHEHHBIX HEPABEHCTB C OTHOM 05.02
[IEPEMEHHON 1 UX pelIeHue
61 Cuctemsl JMHEHHBIX HEPABEHCTB © OHOH 09.02
MIEPEMEHHON M UX pelIeHue
Bbubnuoreka IJOK
62 | KBampaTHbie HepaBEHCTBA U UX PELICHHE 11.02 https://m.eds00.ru/7f43b098
Bbubnuoreka IJOK
63 | KBampaTHble HepaBEHCTBA U UX PELICHHE 12.02 https://m.edso0.ru/7f43b21e
bubmmoreka LIOK
64 | KBampaTHble HEpaBEHCTBA M UX PEIICHHE 16.02 https://m.edso0.ru/7f43b5a2
65 | KBampaTHble HepaBEHCTBA M UX PEICHHE 18.02
66 | KBampaTHble HepaBEHCTBA M UX PELICHHE 19.02



https://m.edsoo.ru/7f43ad5a
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Fpa(bnqeacaﬂ HUHTEpHIpCTalluad HEPABCHCTB U

bubmuoreka LIOK

67 CHCTEM HEPABEHCTB C JIBYMsI IIEPEMEHHBIMU 25.02 https://m.edso0.ru/7f43b098
68 I'padmyeckas HHTEpIpeTalns HEPABEHCTB U 26.02
CHCTEM HEPABEHCTB C JIBYMsI IIEPEMEHHBIMHU '
69 | Koutpoabnas pagoTa no reme «HepaBeHcTBa» 02.03
70 | [NoHsTHE YHCITOBOM MOCTIEIOBATEIEHOCTH 04.03 bubmiorexca LIOK
A ' https://m.eds00.ru/7f43e6c6
71 3agaHue MoCiIeI0BaTEIbHOCTH PEKYPPEHTHOM 05.03 bubnuoreka IJOK
(hopmyitoii 1 GopMyJIOi N-To YieHa ' https://m.edsoo.ru/7f43ebda
bubmauoreka LIOK
72 | Apudmerndeckas U TeOMeTpUIecKas IPOrPecCHn 11.03 https://m.edsoo.ru/7f43edTe
bu6mmoreka IJOK
73 | Apudmerndeckas ¥ reoMeTpUIecKas IPOrpecCHn 12.03 https://m.edsoo.ru/7f43f3b4
T 1603 | BrOmorera LOOK
p porp » M p ' https://m.edsoo.ru/7f43f58a
YJICHOB
75 | reomerpmacexoit nporpecen eyunt epain 1803 | Bubmorera LIOK
°1p porp » VM P ' https://m.edsoo.ru/7f43ef2c
YJICHOB
A — 1903 | Bubmorexa LIOK
°1p porp > M P ' https://m.edsoo.ru/7f43f0c6
YJICHOB
77 | reomerpmscenoi nporpesc, ey nepasix 3003 | Bromorera LIOK
1P porp > M P ' https://m.edsoo.ru/7f43f72e
YJICHOB
18 | rormespmmoasalt mporpecatt, ey HopBHX 1 0104 | bubmoreka LIOK
p porp » Y™ P ' https://m.edsoo.ru/7f43f8a0
YJICHOB
N3obpaskeHre 4IeHOB apruPMETHIECKON 1
79 | reoMeTpUUYECKOM MPOTPECCHl TOUKAMHU Ha 02.04
KOOPAWHATHOM IJIOCKOCTH
N300pakeHne 4eHOB apu(pMETHIECKON 1
80 | reoMeTpHUECKOii MPOTPECCHT TOUKAMHU Ha 06.04

KOOp,HHHaTHOfI IIJIOCKOCTHU
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81 | JIuHeHHbIH U 9KCIIOHEHIMATIBHBIA POCT 08.04
bubmuoreka LIOK
82 | Cnoxurie npoucnts! 09.04 https://m.edsoo.ru/7f43fe0e
bubauoreka LIOK
83 | Cnoxuie npouente! 13.04 https://m.edsoo.ru/7f4401a6
84 KonTpoabnas padora mo teme «HuciaoBbie 15.04 Bubmmoreka LJOK
MOCJIe0BATELHOCTH ' https://m.edso0.ru/7f4404f8
[ToBTOpeHue, 0000IIEHHE U CUCTEMATH3AITUS
85 3HaHWH. 3anuch, CpaBHEHHE, JCUCTBUS C 16.04
HeﬁCTBHTeHLHLIMH qucJiaMH, YMCJIOBas HpHMaH
[ToBTOpeHue, 0000IIEHNE ¥ CUCTEMATH3 AU
86 - 20.04
3HAHUMH. HpOHeHTLI, OTHOIIICHUA, HpOHOpIII/II/I
[ToBTOpEHME, 0000IIEHNE U CUCTEMATH3AITUS
87 - 22.04
3Hanui. OKpyTieHre, NpuOIMmKeHHE, OIICHKA
gy | momape, o n e s | Do 10K
: A ' https://m.edsoo.ru/7f443b12
apupMETHICCKIM CII0OCOO0M
o | e ol e ot | B LK
‘ A ' https://m.edsoo.ru/7f443cd4
apu(pMETHIECKIM CII0OCOO0M
HOBTOPEHI/IC, 000011IeHrE U CHUCTEMATH3aLIUs Bubmorexa LIOK
90 3HaHui. Pelenye TeKCTOBBIX 3a1a4 29.04 )
https://m.edsoo.ru/7f443fea
apupMETHICCKIM CIIOCOOOM
01 | amaemnh. TipeoGpasomame amepammorsoe 3004 | Bubmorera LIOK
- PeOdP P ‘ https://m.edsoo.ru/7f4441ca
BBIPYKEHHA, JOMYCTHMbIC 3HAUCHUS
I eﬁ"is?ﬁfiiiﬁi R 0405 | bubmiorexa LIOK
- 'Peodp p ' https://m.edsoo.ru/7f444364
BBIPYKEHHA, JOMYCTHUMbIC 3HAUCHUS
03 | smamnes TipeoGpesenetne ameGpamconne. 0605 | Bubmorera LIOK
- 'beobb p ' https://m.edsoo.ru/7f4446f2
BBIPYKEHHA, JOMYCTHMbIE 3HAYCHUS
94 [ToBTOpeHue, 00600IMEeHNE U CHCTEMAaTH3AITUS 07.05 Bubnuoreka IJOK

3HaHuil. [IpeobpazoBanue anredOpanvyecKux

https://m.edsoo.ru/7f444a94
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BBID a)KeHHﬁ, JONMYCTHMBIC 3HAYCHU

[ToBTOpeHUe, 0000IIECHUE U CUCTEMATU3AITUS

S . N bubmuoreka IJOK
95 | 3Hanmil. OyHKIKU: MOCTpOCHHE, CBOHCTBA 1 13.05 https://m.edsoo.ru/ 7F444¢56
W3y4YEHHBIX (YHKIIUHA
I1 600
%6 | smamnii eé@iélfn ﬁféﬁ;&ﬁ?iﬁ;ﬁﬁﬁm 1 1405 | bubmorexa HOK
i . ’ ' https://m.edsoo.ru/7f444f44
W3y4YEHHBIX (YHKIIUHA
IT
7 | sy, Gy noctpoense, cnoicrna ) 1805 | PuOmorera LIOK
’ - ’ ' https://m.edsoo.ru/7f44516a
W3y4YeHHBIX (QYHKIUHA
IT
08 | swamny, Gy noctpoens, cnoicrna ) 2005 | Bubmorera LIOK
o ’ https://m.edso0.ru/7f4452e6
W3YYEHHBIX (QYHKIUHA
99 | s, Tpadoccroe peuemne ypasmom e | 1 2105 | BuOmorera LIOK
: ' https://m.edsoo.ru/7f445516
CHCTEM
100 | Mroroasi KOHTPOJIbHAasi padoTa 1 25.05
OBIIEE KOJIMYECTBO YACOB 11O ITPOT'PAMME 100
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHHUS OCHOBHOM

7 KJIACC

Kon
NMPoBEPsAEMOro
pe3yjabTara

1
11

1.2

1.3

14
15

1.6

1.7

1.8

2.1

2.2

2.3

2.4

2.5

2.6

2.7

3.1

3.2

OBPA30OBATEJILHOM ITPOT' PAMMBI

HpOBepﬂeMLle NpEeIAMETHLIC PE3YJILTATHI 0CBOCHUSA OCHOBHOM
06pa30BaTeJ’IB]—[Oﬁ nporpaMmbl OCHOBHOI'O 06HI6F0 oﬁpasonaﬂnﬂ

Yycia 1 BEIUUCICHUS

BI)IHOJ'IHS[TI), couycrad YCTHBICE W T[HMCbMCHHBIC HpI/IéMBI, apI/I(bMeTI/I‘IeCKI/IC
IleﬁCTBHSI C pallMOHAaJIbHBIMHU YK CJIaMHU

HaxoauTth 3HaueHMS YMCIIOBBIX BBIPAKEHHUH, IPUMEHATH Pa3HOOOPAa3HbIE CITOCOObI
U TOpuéMbl BBIUMCICHHUS 3HAYEHUHW JAPOOHBIX BBIPAKEHUM, COAEPIKAIIIX
OOBIKHOBEHHBIC U JICCATHUHBIC POOU

[lepexomuTh OT oOnmHOH (OpPMBI 3amucH YKcenl K ApYyrod (mpeoOpa3oBBIBATH
JECATUYHYI0 JApo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
YaCTHOCTHU, B OECKOHEUHYIO JICCATHYHYIO JIPOOb)

CpaBHUBaTH U YOPAI0YNBATH PAI[HOHATBHBIE YUCIA

OxpyrisaTe yncia

BeIMoHATS TPUKHUIKY M OLEHKY pe3ysbTaTa BBIYHCIEHWN, OLEHKY 3HAa4YeHUH
YHUCIIOBBIX BBIpAKEHWH. BBIMONHATH AEHCTBHS CO CTENEHSIMH C HaTypalbHBIMU
MTOKa3aTeNsIMu

HpI/IMeHHTB MpU3HAKKW JOCIMMOCTH, PA3JIOKCHHUE Ha MHOXHUTEIW HaTypaJbHBIX
qUCECII

Pemate mnpakTUKO-OpMEHTHpPOBAHHBIE 3a7add, CBS3aHHBIE C OTHOIICHHEM
BEJIMYWH, TPOMOPIHOHAIBHOCTRIO BEIHYWH, MPOIEGHTAMH, HHTEPIIPETHPOBATH
pe3yabTaThl pelIeHUd 3ajlad ¢ YYETOM OTpPaHUYEeHUH, CBSI3aHHBIX CO CBOMCTBAMHU
paccMaTpUBaEMBIX 00BEKTOB

AnreOpandeckue BRIpaKEHUS

Hcnonk3oBaTh anreOpanyecKyr0 TEPMUHOIOTHIO W CHUMBOIUKY, MPUMEHITH e B
MpoIiecce OCBOCHHUS Y4eOHOro MaTeprana

HaxomuTh 3HaveHWss OYKBEHHBIX BBIPaXKCHUH TIPU 3aJ@HHBIX 3HAYCHUSX
MepEMEHHBIX

BeimonHsaTh TpeoOpa3oBaHus 1IEJOr0 BBIPAKEHHS B MHOTOYICH MPUBEICHHEM
MTOTOOHBIX CIIATa€MBIX, PACKPBHITHEM CKOOOK

BhIMOMHATh YMHOKEHUE OJIHOUWICHA HA MHOTOWICH ¥ MHOT'OYJICHA HA MHOTOUJICH,
MPUMEHSITH (POPMYITBI KBaJ[paTa CYMMBI M KBaJIpaTa pPa3HOCTH

OcCyIlIecTBIATh  pa3ioKEHHE MHOTOWICHOB HA MHOXKHTEIH C  TTOMOIIBIO
BBIHECCHUST 32 CKOOKH OOINEro MHOXHUTENS, TPYINIUPOBKH  CJIaracMbix,
MpUMEHEHUS] POPMYIT COKPAIIEHHOTO YMHOXKECHUSI

[MpumMensaTs mpeoOpa3oBaHUs MHOTOWICHOB JUISl PEIICHUS PA3NHYHBIX 3a]a4 U3
MaTeMaTHKH, CMEKHBIX TPEIMETOB, U3 PEATbHON MPAKTHKH

Hcnonb30BaTh CBOMCTBA CTENEHEH C HATYypalbHBIMH MOKA3aTeNSIMH  JUIS
peoOpa3oBaHusl BEIPKCHHUH

YpaBHEeHUS U HEPABEHCTBA

Pemath nuHEHHBIE ypaBHEHUS C OJHOW TEPEMEHHOW, MPHUMEHSISI MpaBUIIa
nepexojia OT UCXOJHOTO YPABHEHHsI K pABHOCHIIbHOMY emy. [IpoBepsiTh, sBisieTcs
JIM YUCIIO KOPHEM ypaBHEHHS

[IpumensaTs rpaduyeckrue METOIBl MPH PEIICHUH JIMHEWHBIX ypPaBHEHHHA W WX
CUCTEM
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8 KJIACC

Kon
NMPoBePsaAEMOro
pe3yabTara
1

11

1.2

13

21

2.2
2.3
2.4

3.1
3.2

HOI[6I/IpaTI) MMPUMEPLI NTap YK CECII, ABJIAIOIUXCA PCHICHUEM JIMTHEHHOT'O YpaBHCHUA
C ABYMs IEPEMCHHBIMU

CrponuTh B KOOPAWHATHOM IUIOCKOCTH Tpa(UK JMHEHHOTO ypaBHEHHUS C ABYMS
MepeMEeHHBIMU; TIONB3YsICh TPadKOM, IPUBOANTH IPUMEPHI PELICHUS YpaBHEHHUS

Pemath cuctembl ByX JTHHEHHBIX YpaBHEHHH C ABYMS IEpEMEHHBIMH, B TOM
yrcie rpapuuecKu

CocTaBnaTh U pemaTh JUHEWHOE YpaBHEHHE WM CUCTEMY JIMHEWHBIX ypaBHEHUN
II0 YCJIIOBHIO 33Ja4M, MHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJadu
IIOJIy4YEHHBIN pe3yibTaT

Koopmunats! u rpaduku. @yHKIymn

N300pakaTh Ha KOOPIWHATHOW MPSAMOW TOYKH, COOTBETCTBYIOIIUE 3aJIaHHBIM
KOOpIWHATaM, JIy4d, OTPE3KH, WHTEPBaJIbl, 3aIUCHIBATh YHCJIOBBIE MPOMEKYTKH
Ha aJIre0panyeckoM s3bIKe

OtmeuaThs B KOOPIUHATHOM IJIOCKOCTH TOYKH IO 3a/JaHHBIM KOOpIMHATAM
Crpoutb rpaduku muHeHHbIX QyHKIHNA. CTpouTh rpaduk GyHKIHK Y = [X|
OnwuckiBaTh ¢ MOMOIIBIO (PYHKIMK M3BECTHBIE 3aBUCHMOCTH MEX/Y BEIHUYMHAMU:
CKOpOCTb, BpeMms, paccrosiHue, LIEHy, KOJIMYECTBO, CTOUMOCTS,
MIPOM3BOANTENBHOCTD, BPEMs, 00BHEM paboTHI

Haxoauts 3Hauenne ¢GyHKINH 110 3HAUYEHHIO €€ apryMeHTa

[Monumath rpaduueckuii crnoco0 MpeACTaBiCHUS M aHanu3a HHOOPMAIUH,
M3BJIEKATh U HHTEPIPETHPOBATh HH(POPMAIIHIO U3 rPpa(MKOB PeaabHBIX MPOIECCOB
U 3aBUCHUMOCTEN

IIpoBepsieMble nMpeAMeTHBIE Pe3yIbTATHI 0CBOEHUSI 0CHOBHOM
00pa3zoBaTeJbHOIl MPOrpaMMbl OCHOBHOTO 00111er0 00pa3oBaHus

Yucna ¥ BEIYUCIEHUS

Hcnonp30oBaTh HavaNbHBIE MPEJICTABICHUS O MHOXKECTBE IEHCTBUTEIHHBIX YHCEIN
JUTS CPAaBHEHUSI, OKPYTJICHUS M BBIUMCIEHUH, H300pakaTh JeHCTBUTENBHBIE YHCITA
TOYKaMH Ha KOOPJUHATHOU MPSIMOM

[Ipumensate mnoHATHE apuU(METHYECKOrO0 KBaAPATHOIO KOPHS, HaXOIUTh
KBaJpaTHbIC KOPHM, WCIONB3Ysl IPHU HEOOXOAMMOCTH KaJIbKYJISITOp, BBIIOJIHSTH
mpeoOpa3oBaHMs BBIPAKCHUH, COACPKAIMX KBaApaTHbIC KOPHH, HCIIONIb3Ys
CBOIICTBa KOpHEU

Hcnonp3oBaTh 3amuicu OOIBIIMX M MAJIBIX YMCEN C TIOMOIIBIO JECATUYHBIX IpoOei
" creneneit yucna 10

AJreOpanvecKue BIPaKCHUs

[IpuMeHATP  NOHATHE CTENEHM C  LENbIM  [I0KAa3aTeleM,  BBINOIHSTH
peo0pa3oBaHMs BEIPAKEHUH, COIEPIKAIIMX CTEIEHH C LEIbIM IOKa3aTeaeM

Breimonssars TOXIACCTBCHHBIC npeoGpa30BaHHﬂ panroHaJIbHBIX BI)Ipa)KeHI/Iﬁ Ha
OCHOBC ITpaBUJI ,Z[eﬁCTBHfI HaJ MHOI'O4JICHAMHU U aJIFe6paI/I‘ICCKI/IMI/I ,Z[pO6$IMI/I

PaCKJ’Ia}:[I)IBaTI) KBaILpaTHBIﬁ TpéX‘IJ'IeH Ha MHOXXHUTCIN

HpI/IMeHSITB HpeO6pa3OBaHI/I$I BBIpa)KeHI/Iﬁ AJI1 peHICHUS PAa3JIMYHbIX 3a1a4 U3
MaTEMAaTHUKH, CMCKHBIX ITPEAMETOB, U3 peaJ’ILHOﬁ MNPAaKTUKA

ypaBHeHI/IH " HCPABCHCTBA

Pemate HI/IHCP’IHBIG, KBAaJApPAaTHBIC YPAaBHCHUA W pPALMAOHAJIbBHBIC YpPaBHCHUS,
CBOAAIINECA K HUM, CUCTCMBI IBYX ypaBHeHI/Iﬁ C ABYMs NIEPEMECH HBIMU

HpOBO):[I/ITB HpOCTeﬁHlI/IC HUCCICOOBaHU ypaBHeHI/Iﬁ 1 CUCTEM ypaBHeHHﬁ, B TOM
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Kon
MpoBepPsieMOro
pe3yJjbTara

1
11

1.2

1.3

14

2.1

2.2

2.3

2.4

25

2.6

2.7

qrcie ¢ IpUMeHEeHHeM IpaUuecKux MpencTaBiIeHni (yCTaHABIUBATh, UMEET JIU
ypaBHEHHE WM CUCTEMa YpaBHEHWH peIIeHHs, €CIH HMEET, TO CKOJbKO, U
npoyee)

[lepexonuTh OT cI0BECHOH (HOPMYIUPOBKHU 3a/a4d K e€ anreOpandeckoid Monenu
C TOMOUIBI0O  COCTAaBJICHWS  YpaBHEHHsS WM  CHCTEMBl  YPaBHEHHH,
MHTEPIIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3aJ[audl MONyYeHHBIA pe3yabTaT
[IpuMeHATH CBOWMCTBA YHCIOBBIX HEPABEHCTB Ul CPaBHEHUS, OICHKH, PEIIATh
JIMHEWHBbIE HEPAaBEHCTBA C OJHOW TMEPEMEHHOM M HX CHUCTEMBI, JaBaTh
rpadMuecKyl0 WILIIOCTPAIMI0O MHOXKECTBA PEUICHU HEPaBEHCTBA, CHUCTEMBI
HEPaBEHCTB

DOyHKIUU

[loHumatrh W WCIONB30BATh (PYHKIIMOHAJBHBIE IOHSATHS W S3bIK (TEPMHUHBI,
CHUMBOJINYECKHE 0003HAYEHHS), OMpENeNiTh 3HaueHHe (YHKIHMUA TI0 3HAYCHHIO
apryMeHTa, OoNpe/eNsTh CBOMCTBA QYHKIMH 1O €€ TpaduKy

Crpoutb TpaduKy deMeHTapHbIX QYHKIUH BUA:

y =k/x,y=x?y=x3y=|X|, onuCbIBaTh CBONCTBA YUCIIOBOH (hYHKIIHH I10 €&
rpaduxy

HpOBepfleMble NpeIMETHBIC PE3YJ/ILTATHI 0CBOCHHUSA OCHOBHOI1
06pa30BaTeJ’lbl—[0ﬁ nporpaMmbl OCHOBHOI'O 06mer0 06pa303aﬂnﬂ

Yucna v BEIYUCIECHUS
CpaBHHBATH U YIIOPSIOYNBATH PAIMOHAIBHBIC M HPPAIMOHATLHBIC THCIIA

BemonHaaTe apudmernveckne NEHCTBUS C pallMOHAJIBHBIMU YHCIAMH, codeTas
YCTHBIE W MHCbMEHHBIE TIPUEMBI, BBHITIOTHATH BBIYUCICHHUS C UPPANMOHATEHBIMU
YUCIaMu

HaxonuTe 3HaYeHHs CTENEHEW C MEIBIMHU ITOKa3aTeIsIMH U KOpHeﬁ, BBIYUCIIATH
3HA4YCHHA YHCIIOBBIX BLIpa)KCHI/Iﬁ

OxpyrnaTe JNEHCTBUTENbHBIC UYWCIA, BBIIONHATH MPHUKUAKY pe3yiabTaTa
BBIYMCIICHUM, OLICHKY YMCJIOBBIX BBIPAXKEHUI

YpaBHEHUS U HEPABEHCTBA

Pemars nuHeliHbIe W KBaApaTHBIE ypaBHEHWS, YPaBHEHUS, CBOIIINECS K HHM,
MIpOCTeNIITNe TPOOHO-pAIIMOHATIFHBIC YPaBHEHHS

PemaTh cucTeMbl IBYX JTUHEHHBIX YPAaBHEHUH C IBYMS IIEPEMEHHBIMH U CHCTEMBbI
IBYX YpaBHEHUH, B KOTOPBIX OHO ypaBHEHHUE HE ABISETCS JIMHEHHBIM

PemaTs TekcTOBBIE 3a1aUn ANreOpandecKUM CIIOCOOOM € ITOMOIIBIO COCTABIICHUS
YpaBHEHUS MM CUCTEMBI IByX YPaBHEHHH C IByMs IIepeMEHHbIMU

IIpoBomuThe mpocTeiilne uccnenoBaHusl YpaBHEHUM U CUCTEM YPaBHEHUM, B TOM
yuciae € NOpPUMEHEHHeM  rpaduyecKux  HpeAcTaBieHHi  (Hampumep,
yCTaHaBJIMBaTh, UMEET JIM ypaBHEHHE WJIM CUCTEMa YpAaBHEHUH pELIeHUs, €cIH
HMEET, TO CKOJIBKO)

Pemate uHEHHEBIC HCPABCHCTBA, KBaJApPaTHBIC HCPABCHCTBA, 1/1306pa>1<aTL
pelICHUC HECPABCHCTB Ha YHCIIOBOM HpHMOﬁ, 3allUChIBATh PCHICHHUEC C IMMOMOIIBIO
CHUMBOJIOB

Pemate cucreMbl JTHHEHHBIX HEPABCHCTB, CUCTEMblI HCPABCHCTB, BKIIHOYAIOIIHC
KBaApaTHOC HCPABCHCTBO, I/I306pa)i(aTI> peuIeHue CUCTEMblI HCPABCHCTB Ha
YK CIIOBOM HpHMOﬁ, 3allUChIBATH PCHICHUEC C TIOMOLIBIO CUMBOJIOB

Hcnonn3oBath HCEPAaBCHCTBA IIPU PCIICHUHU PA3JIMYHBIX 3a/1a4



3.1

3.2

3.3

3.4

4.1

4.2
4.3

4.4

DOyHKINHU

PacnoznaBath (QyHKOMM W3Yy4eHHBIX BHIOB. [loKa3blBaTh CXEMAaTHYECKH
pacmonoXeHne Ha KOOpJIMHATHOW TIOCKOCTH Tpa(uKoB (YHKIMH BHOa: y=kX,
y=kx+b, y=k/x, y=ax?+bx+cC, B 3aBHCHMOCTH OT 3HAYCHHH KOI(PPHUIIUEHTOB,
OIMCHIBAThH CBOWCTBA (pyHKIMI

[loka3piBaTh CXeMaTHUYECKH pAcCIONOKEHHE Ha KOOPJMHATHON TTOCKOCTH
rpa¢dukoB GyHKUWH BUga y = VX, Y = |X| ¥ OMHUCHIBATH CBOWCTBA (QYHKIHHA
Crpouth ¥ u300pakaTh CXEMAaTUYECKH TpapuKH KBaIpaTHUHBIX (DYHKIHI,
OIMCHIBAThH CBOMCTBA KBAJIPATHUHBIX (DYHKIUH 1O UX rpaduKam

PacnoznaBate kBampaTHuHYIO (QYHKIWIO TO (GopMylse, NPUBOAUTH IPUMEPHI
KBaJpaTHYHBIX QYHKIUH U3 peaNbHOMN KU3HU, UK, TEOMETPUN
Apudmerndeckas ¥ reoMeTpudecKas Iporpeccuu

PacnozHaBaTh apudmMeTHUEcKyl0 W TE€OMETPUUYECKYIO TPOTPECCHU IMPH paszHBIX
croco0ax 3aJaHust

BbImoOnHATE  BBIYMCIIGHHS € HCIOJb30BaHWEM  ¢GopMyl N-ro  4ieHa
apu(METHIECKON U TEOMETPHUECKOM MPOrpeccuii, CyMMBI TIEPBBIX N YICHOB
N300paxath 4ieHbI OCIeA0BATEILHOCTH TOUKAMHU Ha KOOPAMHATHOH MJIOCKOCTH
Pemath 3amauu, cBsI3aHHBIE C YUCIOBBIMH TIOCIIEIOBATEILHOCTSIMH, B TOM YHCIIE

3a/laud U3 peallbHOM JKHM3HU (C HWCIOJIB30BAHHEM KaJIBKYISATOpa, IUPPOBBIX
TEXHOJIOTHH)



MHNPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA
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IIpoBepsieMblii 3JIEMEHT COJEPKAHUS
Yycia ¥ BEIUUCIICHUS

Jpobu OOBIKHOBEHHBIE M JIECATHYHBIC, TIEPEXOJ OT OAHOW (QOpPMBI 3amucH Apobeil K
npyroii. [loHsTHE palMOHATBHOTO 4YHWCNA, 3alUCh, CPaBHEHHE, YIIOPSIIOYUBAHHE
palMOHAaIBHBIX YUCET

Apupmerndyeckne IeHCTBHS C pallMOHATBHBIMU YHCIaMy. Pelrenre 3a1a4 U3 peaabHoi
MPAKTUKK Ha YaCTH, HA APOOH

CreneHb ¢ HaTypaJbHBIM IIOKa3aTeIeM: ONpeAeeHNe, Ipeodpa3oBaHe BBIPaKEHNUI Ha
OCHOBE OIIPEEICHU, 3aIIUCh OOJBIINX YHUCEI

[IpomenTsl, 3ammMch TPOLEHTOB B BHJE IpoOM M IpoOM B BHJAE TNPOLEHTOB. 1pu
OCHOBHBIE 33J]Ja4M Ha [IPOLIEHTHI, PEIICHUE 3314 U3 PeajbHOU IPAKTUKU

[IpuMeHeHue MPU3HAKOB JIETUMOCTH, Pa3IoKeHHEe Ha MHOXKHTEIN HATYPAIIbHBIX YHCEI
PeasibHbIe 3aBUCHMOCTH, B TOM YHCIIE IPSMasi U 00paTHAS POITOPIIMOHATBHOCTH
Anrebpandeckrie BhIpaXKeHNS

IlepemenHble, YMCIOBOE 3HAUYEHHE BBIPAXKEHUS C MEpEeMEHHOM. JlomycTuMble 3HAaUEHUs
TEpEMEHHBIX

[IpencraBnenue 3aBUCHMOCTH MEXy BeNWYMHAMH B Bue (Gopmynbl. Berancnenus mo
dhopmynam

ITpeobpa3zoBanue OYKBEHHBIX BBIPAXKECHHIA, TOXKICCTBCHHO PABHbBIC BBIPAKCHHUS
CBOIiCTBa CTEIIEHN C HATYPAIbHBIM ITOKa3aTeIeM

OIIHO‘-IJICHBI ¥ MHOrowIeHbl. CTeleHb MHOT'OUJICHA. CJIO)KCHI/IS, BBIYUTAaHUEC, YMHOXCHUC
MHOT'OYJICHOB

DopMyJbl COKpAIEHHOTO YMHOXKEHHUS: KBaJApaT CyMMbl U KBaapaT pa3HocTu. Popmyna
pa3HoCTH KBaJpaToB. Pa3nokeHre MHOTOWIEHOB HA MHOXKHUTETH

YpaBHeHuUs

YpaBHeHHE, KOPEHb ypaBHEHUS, IPaBUiIa IPeoOpa30BaHUs ypaBHEHUS, pABHOCUIBLHOCTh
YpaBHEHUI

JluneilHOe ypaBHEHHE € OJHOM MHEPEMEHHOW, YMCIO KOpHEW JMHEHMHOrOo ypaBHEHHS,
pelIeHNE TMHEHMHBIX YpaBHEHUI

CocraBieHne ypaBHEHHUI 10 YCIOBHIO 3aJaui. PeleHne TeKCTOBBIX 3aad C TOMOILIbIO
YpaBHEHUI

JluneiiHOE ypaBHEHUE C ABYMS NIEPEMEHHBIMU H €ro rpaduk

CucteMa JBYX JMHEHHBIX ypaBHEHUH C JABYMs IepeMeHHbIMH. Pemenue cucreMm
ypaBHEHUH crIocOOOM MOJACTaHOBKH. IIprMephl pelieHust TeKCTOBBIX 3a7ad C IOMOILIbI0
CUCTEM ypaBHEHUU

Koopaunats! u rpaduku. OyHKIINN
Koopnuuarta Touku Ha npsiMoit
UmncioBble IPOMEKYTKU. PaccTosiHIEe MEXAY IBYMs TOUKAMH KOOPJMHATHOM MPSIMOii

[IpsimoyroneHast cucrema koopaumHaT, ocu OxuOy. AOcmucca W opauHATa TOYKH Ha
KOOPIMHATHON IIOCKOCTH

[Ipumepsr rpadukoB, 3amaHHBIX (opmynamu. UreHwe TpapuKOB peaTbHBIX
3aBUCUMOCTEN

[ounstre pynkunn. I'padux Gpynxunu. CoiicTBa QyHKIMIHI
Jluneitnas ¢pynkuus, e€ rpaduk. ['padux Gyakumn y = [x|
I'paduueckoe penieHne TMHEHHBIX YpaBHEHUH U CHCTEM JIMHEHHBIX YpaBHEHUN
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Kon
1
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IIpoBepsieMblii 31eMEHT COIEPKAHUS
Uucna v BBIYMCICHUS

KBanmpatHeiii kopenb u3 umcia. Ilonstue o6 uppaumoHanbHOM 4yncie. JlecsaTuaHbie
NpUOIVKEHHUS HPPALMOHATBHBIX YHCEI

CaolicTBa apu(pMETHUECKUX KBAJIPATHBIX KOPHEH U WX MPUMEHEHUE K IPEeoO0pa30BaHUIO
YUCIIOBBIX BBIPAXKEHUI U BBIYUCICHUAM. [[eficTBUTENbHBIE UnCIia

Crenenb ¢ LeNbIM MOKa3aTeneM U e€ cBoiicTBa. CTaHnapTHas 3allUCh YUCiIa
AJre0panvecKue BEIPaKeHUs

KBaapaTasril Tpéxuien, pa3aoxkeHrne KBaJpaTHOro TPEXUJIeHa Ha MHOKUTENN
Anrebpanueckast 1podb. OCHOBHOE CBOWCTBO allreOpandecKkoi Apodu

CrnoxxeHue, BEIYUTAHIE, YMHOXKEHHE, JICTICHUE alreOpandeckux qpooei
PanyonansHbIe BRIpa)XkKeHUS U UX MpeoOpa3oBaHue

YpaBHEHUS U HEPABEHCTBA

KanpaTtHoe ypaBHeHue, (opMyna KoOpHeH KBajpaTHOro ypaBHeHus. Teopema Buera
Pelienne ypaBHEHUN, CBOJSALIMXCS K JIMHEMHBIM U KBaJPaTHBIM

[pocreiimue qpoOHO-paMOHANTEHBIE YPAaBHEHUS

I'paduueckas uHTEpIIpETAIMS YPABHEHHUH C JIBYMS IEPEMEHHBIMU M CHCTEM JIMHEHHBIX
YpaBHEHUl C JByMs IN€peMEHHbIMU. lIpuMepsl pelIeHHs CHUCTEM HEJIWHEWHBIX
YpaBHEHUI C IByMs IIEPEMEHHBIMU

Pemenme TEKCTOBBIX 3a/1a4 aireOpandecKuM CriocoooM

YucnoBble HEPABEHCTBA U UX CBOMCTBA

HepaBeHncTBO ¢ 01HOM TTEpeMEeHHON

PaBHOCHIIEHOCTH HEPABEHCTB

JIuHeliHble HEpaBEeHCTBA C OJHOM MepeMEHHOMN

CucTeMbl JIMHCWHBIX HEPABEHCTB C OIHOM TIepeMEHHOM

DyHKIIUU

[onstre ¢pyaxmun. O6GMacTs ONpeAeNeHrsl © MHOXKECTBO 3HaueHHH QyHKInU. Crioco0s!
3amaHus GyHKIAN

I'paduk dyaxmnun. Yrenne cBoiicTB GyHKINH 110 €€ TpaduKy

[Ipumeps! rpadmkoB GyHKIHIA, OTPAXKAIOIINX PEATbHBIE TTPOIIECCHI

QOYHKIINN, OMUCHIBAIOIINE MPSMYI0 U 00paTHYIO MPOMOPIIOHATBHBIE 3aBUCHMOCTH, MX
rpaduku

Oyakun Y =X%, y = x3

Dynxunn y = Vx, y = x|

I'padmueckoe perrenne ypaBHeHUN U CHCTEM YpaBHEHUH

IIpoBepsieMblii 371eMEHT CO/IEPKAHUS
Umcina 1 BBIYUCIICHUS

PanmonanbHble 4KCa, UppalMOHATIBHBIE 4YMCIA, KOHEYHbIE M OECKOHEYHBIC IEeCSTHYHBIC
Ipodu

MHOXECTBO JACHCTBUTEIBHBIX YHWCEN, JICUCTBUTENbHBIE 4YHCIa Kak OECKOHEUHbIE
JnecATHYHBIE ApoOH. B3auMHO OJHO3HAYHOE COOTBETCTBHE MEXKIY MHOXKECTBOM
JEWCTBUTEIBHBIX YUCENT U KOOPAMHATHOH npsiMoii. CpaBHEHHE 1€HCTBUTENBHBIX YHCEN

ApI/I(i)MeTI/I‘IeCKI/Ie ﬂeﬁCTBHH C ,I[eﬁCTBPITeJ'IBHBIMH qucJiaMu
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Wsmepenwnsi, TpuONMKEHUs, OICHKH. Pa3Mepbl 0O0BEKTOB OKPYXKAIOUIETO MUDPA,
JUIATEIILHOCTh TIPOIIECCOB B OKpyKaromieM mupe. [IpubmmkéHHOe 3HAaYCHHE BEIUYUHBI,
TOYHOCTh mnpuOmmwKeHus. OxpyrieHue uucen. [lpukuaka W OlEGHKA pPe3yabTaToOB
BBIUHMCIICHU I

YpaBHEHUS U HEPABCHCTBA

YpaBHEHUA C OJHON EPEMEHHOMN

JIunelinoe ypaBHeHue. Pelienne ypaBHEHUN, CBOAAIINXCA K TUHENHBIM
Ksanmparnoe ypaBuenue. Penienue ypaBHEHUH, CBOAAIIUXCS K KBaAPATHBIM

buksanpaTtHoe ypaBHeHue. [IpuMepsl pelieHns: ypaBHEHUM TPEThel U YEeTBEPTOM CTEneHel
Pa3IoKEHUEM HA MHOXKHUTEIN

Pemenne npoOHO-paliMOHaTBHBIX YPaBHEHHH

Cucremsl ypaBHEHHI

VYpaBHeHHE ¢ IBYMSI IEPEMEHHBIMU U €ro rpaduk

Pemenue cucrem IByX JIMHEHHBIX YPaBHEHHUM C IByMsI IIEPEMEHHBIMU

Pemenue cucrem AByX ypaBHEHMM, OZHO M3 KOTOPBIX JIMHEHHOE, a JPYyroe — BTOPOU
CTEIIEHU

I'padmueckas nHTEpIIpETAIINS CUCTEMBI YPAaBHEHHH C ABYMS TIEpEMEHHBIMHU

Permrenre TeKCTOBBIX 3aj1a4 alreOpanueckuM CriocoooM

HucnoBble HEPABEHCTBA U UX CBOMCTBA

Pemenue IMHEHHBIX HEPABEHCTB € OJHOW IEPEMEHHOU

Pemenue cuctem JIMHEHHBIX HEPABEHCTB C OJHOW ITEPEMEHHON

KBagparHbie HepaBeHCTBa

I'padmueckast nHTEpIIpETAIlNsI HEPABEHCTB M CHCTEM HEPABEHCTB C ABYMS IIEpEMEHHBIMHU
DOyHKIUHT

Keagpatuunas ¢yHkuus, e€ rpaduk u cBoiictBa. IlapaGona, KOOpAMHATHI BEPIIMHBI
mapaboIbl, 0OCh CHMMETPHH TTapaboITbl

I'paduxn pyuxumii =KX, y=kx+bu ux cBoiictBa

I'paduku dynkimii y=K/X, y = x3u ux cBoiictBa

I'padmku hyHKIMIL, I UX CBOMCTBA

HucnoBble NOCIEN0BATENBHOCTH

Ompeneneare ¥ CHOCcOOBI  3allaHWS  YHCIIOBBIX — ITOCNIEMOBATEBHOCTEH. 3amaHue
TIOCTIEIOBATENFHOCTH PEKYPPEHTHOM (GOpMyIoit 1 popMyIoi N-To djeHa

Apudwmernyeckas mporpeccus. PopMmynbl N-To 4WwieHa apu(METHYECKOH MPOrPECcCHH,
CYMMBI MEPBBIX N YJICHOB

I'eomerpuueckas nporpeccus. opmyssl N-ro YieHa reOMETPUUECKON IPOrPECCUH, CYMMBI
MEPBBIX N 4JICHOB

NzobpakeHrne dYneHOB apu(PMETHIECKOH W TEeOMETPHUYECKOW IMPOrpecCHil TOYKaMH Ha
KOOPJIMHATHOHN MIIOCKOCTH. JIMHEIHBIN 1 9KCOHEHUUATbHBIN pOCT

CroxxHbI€ TPOLEHTHI



MHNPOBEPAEMBIE HA OI'D 1O MATEMATUKE TPEBOBAHUS K PE3YJIBTATAM
OCBOEHUS OCHOBHOM OBPA30OBATEJIbHOM ITPOI'PAMMbI OCHOBHOI'O
OBHIET'O OBPA3OBAHUSA

Kon
NPOBEPSIEMOT0
TpedGoBaHUS

IIpoBepsieMble TpeOOBAHHUA K HPEIMETHBIM Pe3yJIbTATAM OCBOCHUSI OCHOBHOM
o0pa3oBaTeIbHOI IPOrpaMMBbI OCHOBHOI'O 001ero 00pa3oBaHUsI HA OCHOBE
oroc

YMeHue onepupoBaTh MOHSATUSAMH: MHOXKECTBO, IIOJMHOXKECTBO, ONEpallUHd Ha
MHO)KECTBAMH; YMEHHE OIEPHPOBATH MOHATUSMU: Tpad, CBI3HBIN Tpad, AepeBo,
UK, TIPUMEHSTh MX MPH PEUICHUH 3aJ]iad; YMEHHE HCIIONb30BaTh Tpaduyeckoe
IIPEJICTABIIEHUE MHOXECTB U1 OIMCAHUS PEajbHBbIX MPOLECCOB M SIBJIICHUM, NpU
pelIeHuy 3a7a4 U3 APYrux yueOHbIX IPEIMETOB

YmMmenue  omnepupoBaTh  IOHSATUAMM:  OIpEAEJEeHUWEe, aKcuoma, Teopema,
JIOKa3aTeIbCTBO; YMEHHE pPACIlO3HABATh HMCTUHHBIE W JIOXKHBIE BBICKA3bIBAHMUS,
MPUBOJIUTh MPUMEPHI U KOHTPIPUMEPHI, CTPOUTH BBICKA3BIBAHWUS W OTPULIAHUS
BBICKa3bIBAaHU M

YMeHre omepupoBaTh MOHATHSAMHU: HATypalbHOE YHCJIO, MPOCTOE M COCTABHOE
YUCIIO0, JCTMMOCTb HATYypalbHBIX YHCEJ, MPU3HAKK IETUMOCTH, II€JI0€ YHCIIO,
MOIYJIb YHCJIa, OOBIKHOBEHHAs Apo0b W AeCATUYHAS JpoOb, CTAaHIAPTHBIA BH]L
YUCTa, paIMOHAIFHOE YHCJIO, HWPPANHOHAIBHOE HHCIO, apu(MeTHndecKuid
KBaJPAaTHBI KOpPEHb;, YMEHHE BBIMOIHATH ACUCTBHS C YUCIAMH, CPAaBHUBATH H
VOOPSIIOYMBATh YHCIIA, MPEACTABIAThL 4YWCIA Ha KOOPAWHATHOM MPSMOA,
OKPYTJIATH YNCJIa; YMEHUE AeNIaTh MPUKUIKY U OIEHKY pe3yIbTaTa BEITUCICHII

YMeHue omepupoBaTh MOHATHUSMHU: CTENEHb C  LENBIM  IIOKa3aTeleM,
apu(METHYeCKUil KBaJpaTHBIH KOpPEeHb, MHOTOWICH, airedpawyeckas ApoOb,
TOXJIECTBO; 3HAKOMCTBO C KOpPHEM HATYpajbHOW CTENEHH OOINbIIe €IUHUIIGL,
YMEHHE BBHIMONHATh PacdyéThl 1Mo (opMmyrnaM, MpeoOpa3oBaHUs LENbIX, JPOOHO-
paIOHANBHBIX BBIPKEHUHA M BBIPAXKEHUH C KOPHIMH, Pa3IoKEHHEe MHOTOYJIeHA
Ha MHOYKHTENTH, B TOM YHWCIE C UCIOJIh30BaHHEM (POPMYJN Pa3HOCTH KBAJAPATOB U
KBaJIpaTa CyMMEBI ¥ Pa3HOCTH

YMeHue omnepupoBaTh MOHATHUSMHU: YHCIOBOE PAaBEHCTBO, YPAaBHEHHME C OXHOU
[IEpEMEHHON, 4YHCIOBOE HEPAaBEHCTBO, HEPABEHCTBO C IIEPEMEHHOH; yMEHHE
pelaTh JMHEHHbIE U KBaApaTHbIE YPaBHEHUs, APOOHO-pAIMOHAIbLHbBIE yPaBHEHUS
C OIHOM IEpEeMEHHOM, CHUCTEMBbl JBYX JIMHEHMHBIX YypPAaBHEHUW, JIMHEIHBIC
HEpPaBEHCTBA U UX CUCTEMBbI, KBaJApaTHbIE U APOOHO-PAllMOHAJIBHBIE HEPABEHCTBA C
OJHOH MEepeMEeHHOH, B TOM YMCIIE MPH PELICHUH 3aJad U3 APYTUX HPeIMETOB U
MPAKTUYECKUX 3alad; YyMEHHE HCIIOJIb30BaTh KOOPAMHATHYIO MPSAMYI H
KOOPIMHATHYIO MJIOCKOCTh ISl H300paXKeH!s pelIeHn ypaBHEHUH, HEPABEHCTB U
CHCTEM

YMeHue orepupoBaTh MOHATUAMH: (PpyHKIMS, rpaduk GYHKIHHA, HYIA (QYHKIWH,
MPOMEKYTKH  3HAKOIIOCTOSHCTBA, IPOMEXKYTKH  BO3pAacTaHWs, yOBIBaHWS,
HauOoONIbIlIeE W HaWMEHbIee 3HA4eHWs (QYHKIHMU; YMEHHE OIEepUpPOBAThH
MOHATUSIMH: TIPSIMasi POIOPLUOHAIBHOCTD, JIMHEIHAs (QyHKIMS, KBaJIpaTHIHAS
¢GyHKIMsA, oOpaTHas TPOMOPIHMOHAIBHOCTE, Mapadoia, runepbosna; yMEHHE
CTpouTh rpaduku (QYHKIMH, UCIIONB30BATh IpadUKU VIS ONpeeTeHUs] CBOWCTB
MIPOLIECCOB M 3aBUCHMOCTEH, ISl PelIeHUs 33aJa4d U3 IPYruX Y4eOHBIX IPEIMETOB
W peaJbHON JKU3HHM; YMEHHE BBIpaXaTh (opMynaMH 3aBHCUMOCTH MEKIY
BEJTMYMHAMH

Vmenne OnCpUupoOBaTh MOHATHAMHU: IOCICAOBATCIbBHOCTD, apI/I(l)MeTI/I"ICCKaH u
TeOMCTpHUYCCKAA mporpeccuu; YMCHUEC HCIIOJIB30BAaTh CBOMCTBa
HOCHCHOBaTeHBHOCTeﬁ, (I)OpMy.l'H:I CYMMBLI U O6IJ_I€FO YICHA IIpU pCHICHWU 3a1a4Y, B
TOM 4YUCJIIC 3a/1a4 U3 APYTUX y‘l66HLIX npeamMeToB U peaanoﬁ KU3HU
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YMmeHue pemaTh 3a1a4i pa3HbIX THIIOB (B TOM YHCIIE HA MPOLEHTHI, T0JIH U YacTH,
JBIKEHHE, paboTy, IIeHy TOBapOB M CTOMMOCTh MOKYIIOK M YCIyT, HaJIOTH, 33241
u3 o0macTd yOpaBieHUS JMYHBIMA M CEMECHHBIMH (HUHAaHCAMH); YMEHHUE
COCTaBJISTh BBIPAYKEHUS, YpAaBHEHUS, HEPABEHCTBA U CHCTEMBI 10 YCIIOBHIO 33/1a4H,
HCCIIeOBATh NMOTYUYEHHOE PelIeHrEe U OLEHUBATh MPaBION0J00HOCTh MOTYIEeHHBIX
pe3ynbTaToB

YMeHne omnepupoBaTh MNOHATHSIMHU: (urypa, TOYKa, OTPE3OK, MpsiMas, Iy,
JoMaHas, yroi, MHOTOYTOIbHHK, TpPEYTONbHHK, PaBHOOCAPEHHBIH W
PaBHOCTOPOHHUI TPEYroJbHUKH, TPSMOYTONBHBIA TPEYTOJBHHUK, MenuaHa,
OucceKkTprica ¥ BBICOTa TPEYTONbHHKA, YETHIPEXYTOJIbHUK, Mapajliesiorpamm,
poMO, TPSMOYTOJbHHK, KBajpaT, Tpameuus; OKPY>KHOCTb, KpYT, KacaTelbHas;
3HaKOMCTBO C MPOCTPAHCTBEHHBIMH (PUTYpaMH; yMEHHE pellaTh 3aJlaud, B TOM
Yrce U3 TOBCEIHEBHOH >KU3HU, HA HAaXOXKICHHWE T€OMETPHUYECKHX BEIUYMH C
NpYMEHEHHEM U3yYEeHHBIX CBOMCTB GUTYD U (HaKTOB

YMeHue onepupoBaTh MOHATHUSIMH: PABEHCTBO (PUIYp, PABEHCTBO TPEYrOJbHUKOB;
NapajuleIbHOCTh M TEPICHIUKYISIPHOCTh TPSMBIX, YIOJX MEKAY HPSIMbIMH,
NEPIEHANKYISIp,  HAKJIOHHAs, TPOEKIUsA, mofobue  Quryp, M0OA00HBIE
TPEYTOJILHUKH, CAMMETPHSI OTHOCUTEIILHO TOYKU U NIPSIMOIA; YMEHHE Paciio3HaBaTh
PaBEHCTBO,  CHMMETpHIO W mojgodue  ¢Guryp,  MmapauellbHOCTh U
MEPIICHUKY/ISIPHOCTD MPSAMBIX B OKPY)KAIOIIEM MHPE

YMeHre omepupoBaTh MOHATHSMH: JJIMHA, PACCTOSHHUE, Yroi (BEMHMYWHA YIIIa,
CHHYC M KOCHHYC yrja TPEYrojbHHUKA), TUIONMIAb, YMEHHUE OICHUBATH Pa3Mepbl
MpeaMETOB U OOBEKTOB B OKPYKAIOIIEM MHUpPE; yMEHHE NPUMEHSTH (PopMyIbl
nepuMeTpa 1 mjiiomaad MHOIOyrojJibHUKOB, IJIMHBI OKPYXHOCTHU U IUIOIIAJIU Kpyra,
o0beMa TPSIMOYTOJIBHOIO TapajuieNiennuIeia; yYMEHHEe NPUMEHSITh MPHU3HAKU
paBeHCTBAa TPEYTrOJFHUKOB, TEOPEMY O CYMME YIJIOB TPEYTrOIbHUKA, TEOPEMY
[Iucaropa, TPUTOHOMETPUYECKHE COOTHOIIEHUS [UISI BBIUYWCIEHUS  JUIHH,
paccTosHUM, mionaaeu

YmMmenne n3o0paxarb TUIOCkue (QUTYphl U MX KOMOHWHAITUH, TPOCTPAHCTBEHHBIE
(UTYpBI OT PYKH, C TOMOIIIBIO YePTEKHBIX HHCTPYMEHTOB H AJIEKTPOHHBIX CPEJICTB
10 TEKCTOBOMY WJIM CHMBOJIBHOMY OITHCaHHUIO

YMeHue omepupoBaTh TMOHATHUSMH: TPSAMOYTONbHAs CHUCTeMa KOOPIWHAT;
KOOPAWHATHI TOYKH, BEKTOP, CyMMa BEKTOPOB, MPOM3BECHIE BEKTOpPAa Ha HYHCIIO,
CKaJSIpHOE TIPOM3BEICHHE BEKTOPOB; YMEHHE WCIOIh30BaTh BEKTOPHI U
KOOPAWHATHI ISl TIPEJCTABIICHUS JAaHHBIX M peIIeHus 3a7ad, B TOM 4YHCIE W3
JIPYTUX YI€OHBIX MMPEIMETOB U PEATHHOMN YKU3HH

VYMeHHue onepupoBaTh IOHATHAMH: CTOJOMKOBBIE M KPYTOBBIC HarpaMMBl,
TaONMUIBL, CpeAHee apu(MeTHdYecKoe, MearaHa, HauOoIbllee W HAaUMEHbIIEe
3HAYEHHMs, pa3Max YMCIOBOrO HabOpa; yMEHHE W3BJIEKaTh, MHTEPIPETHPOBATH H
peoOpa3oBBIBATh MHPOPMAIIHIO, TIPENICTABICHHYIO B TA0IMIIAX ¥ HA AHArpaMMax,
OTPaXKAIOIIYI0 CBOICTBAa M XapaKTEPHCTHKH PEATBHBIX IPOIECCOB M SIBICHUIA;
YMEHHE paclo3HaBaTh H3MEHYHUBEIC BETMIHHBI B OKPYIKAFOIIEM MUPE

YMeHue onepupoBaTh MOHATHSME: CITy4ailHBINA OMBIT (CIy4ailHBIA SKCIEPUMEHT),
3JIEMEHTapHOE COOBITHE (3JEMEHTApHBIM HMCXOM) CIY4YaiiHOIrO OIBITa, CIydaiHOe
COOBITHE, BEPOSTHOCTb COOBITHS;, YMEHHE HaXOOUThb BEPOATHOCTH CIydalHBIX
COOBITHH B ONBITaX C PAaBHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU COOBITHUSIMH; YMEHHE
pemaTth 3aJayd METOJOM OpraHM30BAaHHOIO Iiepedopa M C HCIOJIb30BAHUEM
MpaBUja YMHOKEHMSI, YMEHUE OLEHHMBATH BEPOSTHOCTH PEAIBHBIX COOBITUH M
SIBICHUH, TOHUMATh POJIb IPAKTUYECKH JOCTOBEPHBIX U MATIOBEPOSATHBIX COOBITHIH
B OKpY)XalLleM MHpPE M B JKU3HH; 3HAKOMCTBO C IIOHSTHEM HE3aBHCHMBIX
COOBITHIA; 3HAKOMCTBO C 3aKOHOM OONBLIMX YMCET M €ro pojbl0 B MAacCCOBBIX
SIBJIEHUSX

Vmenne BBI6I/IpaTI> HOI[XOI[SIH_II/Iﬁ H3y‘leHHLII>i MCTOA [Jid PpCIICHUA 3aJadvu,
OpUBOAUTL MPUMEPBI MATCMATUYCCKUX 3aKOHOM€pHOCTCfI B MNpUpOAC U KU3HHU,



pacrio3HaBaTh IIPOSABIICHHUEC 3aKOHOB MATEMATHKU B HUCKYCCTBE, OIHCLIBATH
OTACIBbHBIC BBIJAIOIUECCA PC3YyIbTAaThl, MMOTYUYCHHBIC B XOAC PA3BUTUA MAaTCMAaTUKU

KaK HayKl, IPUBOAMTH MPUMEPbl MAaTEMaTUYECKUX OTKPBITUH U UX aBTOPOB B
OTEYECTBEHHON U BCEMUPHON UCTOPUU



HNEPEYEHbD 3JIEMEHTOB COAEPKAHUSA, IPOBEPAEMBIX HA OI'D ITO

MATEMATHUKE
Kon IIpoBepsieMblii 3JIEMEHT copepPKaHUS
1 Yucna 1 BEIUKCIICHUS
1.1 Harypanbusie u nensie yrcna. [Ipu3Haku 1eTMMOCTH HENbIX YUCET
1.2 OOBIKHOBEHHBIC U JICCATUYHBIE IPOOH, IIPOIICHTHI, OECKOHECUHBIC TIEPUOTUICSCKUE APOOH
1.3 PanmonansHbie yncna. ApupMeTHIECKHE Olepallui ¢ palOHATBHBIME YHCIaMU
14 JeiicTBUTENBHBIC YKciia. ApUPMETHUSCKUE OTIEpaIlUU C JCHCTBUTEIbHBIMHA YUCIIAMHU
15 HpI/I6J1H>KéHVHLIe BBIYMCJICHHUS, MPaBWJIa OKPYIJICHHS, NPUKHIKA M OlEHKa pe3ysibTara
BBIYHMCIIEHUI
2 AJreOpanvecKue BEIPaKEHUS
21 BykBenHbIe BhIpaKeHUSI (BBIPAKEHHUS C TIEPEMEHHBIMH )
29 Cremnenb ¢ mensiM mokaszaTeneM. CTeneHb C pallMOHANBHBIM mokazaTeneM. CBoiCTBa
CTEleHn
2.3 MHoro4seHbl

24 Anredpaunueckas 1po0b
ApumMernyecknii KOpeHb HaTypallbHOW crereHH. JlelcTBUS ¢ apudmMeTHuecKuMu

2:5 KOPHSIMU HaTypaJIbHOW CTENIEHU
3 VYpaBHEHHS U HEPaBEHCTBA
3.1 Iensie 1 qpoOHO-parToHaNbHEIC YpaBHEHU. CHCTEMBI M COBOKYITHOCTH YPaBHCHHIMA
3.2 Henbie u qpoOHO-paroHatbHbIe HepaBeHCTBA. CHCTEMBI M COBOKYITHOCTH HEPAaBEHCTB
3.3 Permrenne TekcToOBBIX 33124
4 UrcnoBble MOCIeA0BaTEIbHOCTH
4.1 ITocienoBaTenbHOCTH, CIIOCOOBI 3aJaHus ITOCIEI0BATEIbHOCTEH
4.2 ApubmMernyeckas 1 reoMeTprueckas mporpeccuu. @opmysa CIOKHBIX IPOICHTOB
5 OyHKIINN
Oyukims, crnocoOsl 3amanus ¢yHkuud. ['padux ¢yHkmmm. OOIacTe OnpenereHHus H
51 MHOXKECTBO 3HaueHWi ¢yHkunn. Hymnm ¢yHknmn. [IpoMexyTkn 3HAKOIIOCTOSHCTBA.
[IpomexxyTku MOHOTOHHOCTH (GyHKIHH. MaKCUMyMBI W MHUHUMYMBI (YHKIWH.
HawnGonpiree n HanMeHbIiee 3HaUeHE (PYHKIIUN Ha TTPOMEXK YTKE
6 Koopaunatsl Ha IPSAMOM U MJIOCKOCTH
6.1 KoopaunatHas npsmas
6.2 JlexapToBBI KOOPIMHATHI Ha TIOCKOCTH
7 I'eomerpus
7.1 I'eomerpudeckne GUTYpHI 1 UX CBOHCTBA
7.2 TpeyronsHUK
7.3 MHOTroyTOIEHUKH
7.4 OKpyXHOCTB U KpyT
7.5 U3mepenne reoMeTpuieckux BETNIHH
7.6 Bekrtops! Ha mmockocTH
8 BeposTHOCTB 1 cTaTCTHKA
8.1 OnucartenbHas CTATUCTHKA

8.2 BepositHOCTB
8.3 KomOunaropuka
8.4 MHuoxecTBa

8.5 I'pader



YYEBHO-METOJAUYECKOE OBECIIEYEHUE OBPA3OBATEJIbBHOT'O ITPOIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI /UIAA YYEHUKA

* Matematuka. AnreOpa: 7-i kiacc: 0a30BbIi ypOBEHb: yueOHUK; 15-¢ uzmanue, nepepadboranHoe, 7
knacc/ MakapsrueB FO.H., Munmiok H.I'., HemukoB K.M. u np.; mon penakuuein Tensikockoro C.A.,
AxtnonepHoe obmiectBo «M3narensctBo «IIpocBerieHune»

» Matemartuka. AnreOpa: 8-if kiiacc: 0a30BbIi ypOBEHb: YueOHUK; 16-¢ uzmanue, nepepadoraHHoe, 8
knacce/ MakapsraeB FO.H., Munmiok H.I'., HemkoB K.M. u np.; nmon penakuueii TensikoBckoro C.A.,
AxtmonepHoe obmiectBo «M3natenscTBo «IIpocBerieHuer

* Matematuka. Anredpa: 9-it kiacc: 0a30BbIi ypoBeHb: yueOHUK; 15-¢ uzmanue, nepepadoranHoe, 9

knacce/ MakaperaeB FO.H., Munmiok H.I'., HemukoB K.M. u np.; nmon penakuueii Tenskockoro C.A.,
Axunonepnoe obmectBo «M3narensctBo «IIpocsenienne

METOANYECKHUE MATEPHAJIBI JJIS1 YUUTEJIS

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

e Etudes.ru — Ha caiiTe MpPENCTABICHBI STIOMbI, BBIMOJHEHHBIC C UCIOIH30BAHHEM COBPEMEHHOI
KOMITbIOTepHO# 3D-rpadmku, paccKa3pIBAIOIINE O MATEMATHKE U €€ TIPHIIOKCHISX.

e Geogebra — mpUIIOKEHHE C OTKPBITHIM HCXOJHBIM KOIOM, CIEHHAIbHO pa3paboTaHHOE Kak
CPENCTBO M3YUCHUS B O0YUICHUS TCOMETPHUH | anredpe.

e mathproblems.ru/ - cGopHuK 3amay mo MmaremMaTuke. IIOMUMO caMUX 3aJaHHN, HA CaiTe ecTb
KOHCTPYKTOP JUIS CO3IaHHUSI CAMOCTOATENBHBIX H KOHTPOJIBHBIX paboT.



http://etudes.ru/
https://www.geogebra.org/
https://vk.com/away.php?to=https%3A%2F%2Fmathproblems.ru%2F&utf=1

