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MNOACHUTEJIBHASA 3AIINCKA

AureOpa sBISIETCS] OTHUM M3 OMTOPHBIX KYPCOB OCHOBHOTO 00IIIEro 00pa3oBaHMs: OHAa 00eCTieYnBaeT
W3y4YeHHE IPYTUX JUCLUUILINH, KAK €CTECTBEHHO-HAYYHOI'0, TAK U TYMAaHUTAPHOI'O IIMKIIOB, €€ OCBOCHUE
HEOOXOJMMO /ISl TIPOJOJDKEHHsS 0Opa3oBaHUsl M B TOBCEIHEBHOW JKM3HU. Pa3BuTHe y oOyuarommxcs
HAyYHBIX MPEACTaBICHUA O MPOHCXOKICHUHW W CYHNIHOCTH airedpandeckux aOcTpakimii, crocode
OTPaXCHUS MaTEMaTHUYECKOW HAyKOW SBJICHUW W TIPOLIECCOB B TPUPOAEC U OOIIECTBE, POJIH
MaTEeMaTHYECKOr0 MOJICIMPOBAHUS B HAyYHOM I[MO3HAHWUHU U B MPAKTHKE CIIOCOOCTBYET (HOPMUPOBAHUIO
HAaYy4YHOI'0 MHPOBO33PCHUA M Ka4YCCTB MBIINUICHUA, HeO6XOI[I/IMI)IX Jid ajarnTtaiu B COBPEMCHHOM
nudpoBom obrmiectBe. M3ydueHue anreOpbl oOecrieuMBacT pa3BUTHE YMEHHS HaOJI0JIaTh, CPaBHHUBATH,
HaXOoOUTbL 3aKOHOMCPHOCTH, Tpe6yer KPUTUYHOCTHU MBINIJICHHA, CHOCOGHOCTI/I APryMCHTHUPOBAHHO
00OCHOBBIBATh CBOM JICMCTBUSI W BBHIBOABIL, (popMynHpoBaTh yTBepkieHus. OcBoeHHe Kypca anreOpbl
obecrieunBaer pa3BUTHE JIOTUYECKOrO MBIIIICHUS OOYYalOUIMXCsl: OHU HCIIONB3YIOT ACAYKTUBHBIC H
WHAYKTHBHBIE PacCyXJeHuUs, 0000IIeHNe U KOHKPETU3aIlUIo, adcTparupoBanue U ananoruto. O0ydeHne
anreOpe MmpejnonaraeT 3HAYUTENbHbI 00bEM CAMOCTOSTENBHON JEITENFHOCTH 00yYarOIINXCs, TOITOMY
CaMOCTOSTEIbHOE PEICHUE 3a]1a4 SBJISACTCS Pean3alnuell JesTeIbHOCTHOTO MPUHIIMTIA 00yYeHUsI.

B crpykrype mporpammbl yuyeOHOro Kypca «Anrebpa» JUis OCHOBHOTO OOIIero oOpa3oBaHHS
OCHOBHOE MECTO 3aHUMAIOT COJIepPKATENbHO-METOMUeCKHe JIMHUKM: «Uucna W BBIYMCICHHUS,
«Anrebpandeckue BBIpOKEHHS», «YpaBHEHUS W HepaBeHCTBa», «DyHkumuy. Kaxmas u3 aTHX
COZIEP)KATEIbHO-METOANYECKUX JIMHUN pa3BUBAETCS HAa IPOTSDKEHUU TpEX JIET M3ydeHHs Kypca,
B3aMMOJICUCTBYSI C APYTHMH €ro JTUHUSIMHU. B X0/1e n3yueHns yaeOHOro Kypca o0ydJaromuMcs TpUXOoauTCs
JIOTUYECKHN pacCCyXJaTh, UCIIOJIb30BATh TeOpeTHKO-MHO)KeCTBeHHBIfI SI3BIK. B CBsI3M ¢ 3THM B nmporpamMmy
yaeOHOro Kypca «Anredpa» BKIIOYEHBI HEKOTOPBIE OCHOBBI JIOTHKH, TPEACTaBICHHBIE BO BCEX OCHOBHBIX
paszzienax MaTeMaTH4ecKoro oOpa3oBaHHMS W CIHOCOOCTBYIONIHME OBJIANCHUIO OOYJYAIOIIUMHCS OCHOB
YHHBEPCAITBHOTO MaTEeMAaTHIECKOTro s3bIka. CoiepKaTelbHOW U CTPYKTYPHOH OCOOEHHOCTBIO YYeOHOTO
Kypca «Anre0Opay sSBIISIETCS €ro HHTEIPUPOBAHHBINA XapaKTep.

Conepxxanne nuHMHM «YWcna M BBIYUCIEHUS» CIYKUT OCHOBOW ISl JAJbHEHIEro H3y4eHHus
MaTeMaTHKH, CIOCOOCTBYET DAa3BUTHIO y OOYJarONUXCS JIOTUYECKOTO MBINUICHUS, (OPMHUPOBAHUIO
YMEHHS TIOJh30BAThCA AITOPUTMAMH, a TAKXKE TPUOOPETEHUIO MPAKTHIECKUX HABBIKOB, HEOOXOIMMBIX IS
MTOBCETHEBHOM KHU3HU. Pa3BuTHE MOHATHS O YHCIIe HA YPOBHE OCHOBHOT'O OOIIEro 00pa3oBaHMUs CBA3aHO C
panoHAIBHBIMI W HPPALMOHATIHFHBIMU YUCIIaMH, (POPMUPOBAHHUEM TPEICTABICHUN O NEHCTBUTEIHLHOM
qrclie. 3aBepIIeHne OCBOSHHSI YUCIIOBOW JIMHUH OTHECEHO K CPEeHEMY 001ieMy 00pa30oBaHHIO.

Conepxanve nByX anreOpanmdecKuX JTUHUA — «AnreOpanvecKkrue BBIpRXKEHUS» U «YPaBHEHUS U
HEPaBEHCTBA» CHOCOOCTBYeT (OPMHUPOBAHWIO y OOYy4AIOMMXCS MAaTeMaTHYecKOoro ammaparta,
HEOOXOAMMOTO ISl PEIIeHns 3a/1ad MaTeMaTHKH, CMEXHBIX MPEAMETOB M MPAKTUKO-OPHEHTHPOBAHHBIX
3amad. Ha ypoBHe ocHOBHOro oOmiero oOpa3oBaHWsi y4eOHBI MaTepual TPYIIHAPYETCS BOKPYT
paIMoHANIBHEIX BhIpakeHUH. Anredpa JeMOHCTPHPYET 3HaUYSCHHE MaTEeMaTHKN KaK S3bIKa IS TIOCTPOEHUS
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, ¥ OBIAJCHHWE HABBHIKAMHU JIENYKTHUBHBIX 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 MOJENU IS ONHWCAHHWS W HWCCIEIOBAHUS
Pa3HOOOpa3HBIX IMPOILECCOB WM SBJICHWH B Npupoae W odOmiecTBe. M3yueHue marepuana criocoOCTBYeT
pa3BUTHIO Y OOydYalONMXCS YMEHHS WCIONb30BaTh PA3IHYHBIE BEIPA3UTENBHBIE CPEACTBA S3bIKa
MaTeMaTHKH — CJOBECHbIE, CHMBOJHMYECKHE, TrpaduuecKkue, BHOCHT BKIaJg B (QOpMUpPOBaHUE
MPEJICTABIIEHUH O PO MATEMATHUKU B Pa3BUTHH [TUBUIIA3AINN U KYJIbTYPHL.



CormacHo yueOHOMYy miaHy B 7-9 kiaccax usydaercss yueOHBIH Kypc «Anredpa», KOTOPBIH
BKJTIOYAET CJIEAYIOIINE OCHOBHBIE paslenbl colepkanus: «Uncna W BBIUMCICHUS», «ANredpanmyecKue
BBIPQXKXCHHSD», «Y paBHEHHS 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).



COJEPKXAHME 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. PelieHue 3ajad U3 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 3aJa4y Ha MPOUCHTHI, pCIICHUC 3aaaY 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, YKUCIOBOE 3HAYEHUE BBIPAKEHUA C MEepeMeHHOW. JlomycTuMble 3Ha4YEHUs
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, IMpaBWIa PACKPBITHS CKOOOK WM TPUBENEHHS TOIOOHBIX
ClTaraeMpIX.

CBo¥iCTBa CTENEHN C HATYPATBHBIM TIOKA3aTeIEM.

O}lHO‘I.HeHBI n MHOrowieHsl. CTeneHpr MHOIOYIEHA. CHO)KCHI/IC, BBIYUTAHUEC, YMHOXCHUC
MHOroujieHoB. PopMyJibl COKpaIllEHHOIO YMHOXKEHHUS: KBaJpaT CyMMbl U KBajpaT pasHocTu. Popmyna
pa3HOCTH KBaJpaToB. Pa3iioykeHre MHOTOUIEHOB HA MHOKHTEIH.

YpaBHeHHs M HEpaBEeHCTBA

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

JIuHeliHOe ypaBHEHHE C OJHOW TMEPEMEHHOW, YMUCIO0 KOPHEW JMHEWMHOro ypaBHEHMS, pEIleHHE
JUHEHHBIX ypaBHeHHHA. COCTaBJIICHHE ypaBHEHHWM IO YCJIOBHIO 3ajauyd. PeleHue TEeKCTOBBIX 3aaad ¢
MOMOIIBIO YPaBHEHUH.

JluneliHOe ypaBHEHHE C IBYMS IEpEMEHHBIMU U ero rpaduk. Cucrema AByX JTUHEHHBIX ypaBHEHHN
C IByMs IlepeMEHHbIMH. PelieHue cucTeM ypaBHEHUH CIIOCOOOM IOACTaHOBKHU. lIpumepsl perieHus
TEKCTOBBIX 3a/1a4 C [IOMOLbIO CUCTEM YPaBHEHHM.

DyHKIUU

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

[IpsmoyroneHas cucrema koopauHaT, ocu OX u Oy. Abciucca u OpAHATA TOYKH Ha KOOPIUHATHON
wiockocTu. [Ipumepsl rpadukos, 3amaHHbIX Gopmynamu. UteHune rpa)uKkoB peasbHBIX 3aBUCHMOCTEH.
[onsarue ¢yakumu. I'padux ynkmuu. CeoiictBa pyHkiumil. Jlunelinas ¢ynkuus, e€ rpaduk. [paduk
¢byaxnn y = [x|. I'padudaeckoe penieHne THHEHHBIX YPaBHEHHN U CHCTEM JIMHEHHBIX ypaBHEHUI.

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 BHIPAXKEHUH U BHIYMCIICHUSAM. J{efiCTBUTENbHBIE YHCTA.

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

AureOpanyeckue BbIpayKeHUs1

KBanpaTHblil TpéxuiieH, pa3ioKeHne KBaApaTHOro TpEXUIeHa Ha MHOXKHATENH.

AnreOpanueckast qpo0b. OCHOBHOE CBOKMCTBO anreOpamdeckod apobu. ClokeHue, BbIYMTaHUE,
YMHOXEHHE, JIefieHne aredpandeckux aApooeil. PanmonanbHble BeIpaXKeHUs U UX peoOpa3oBaHUeE.



YpaBHeHNs U HEPAaBEHCTBA

KBanmpatHoe ypaBHeHue, ¢opMmyna KOpHeH KBaapaTHOro ypaBHeHHsA. Teopema Buera. Pemenue
ypaBHEHUH, CBOJSIINXCS K TMHEHHBIM B KBagpaTHBIM. [IpocTeiimune npobHo-panoHanbHble ypaBHEHHSL.

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

PerieHre TeKCTOBBIX 3a71a4 alreOpandecKuM CriocoOoM.

YucnoBble HEPABEHCTBA U UX CBOWcTBA. HepaBeHCTBO ¢ OJHOW IEpeMEHHOM. PaBHOCHIIBHOCTB
HepaBeHCTB. JIuHeliHble HepaBeHCTBA ¢ OHOM mepeMeHHOM. CHcTeMbl JTUHEHHBIX HEpaBEHCTB C OJHOU
[IEPEMEHHOM.

DYyHKUNHU

[ousTre pynkuu. O61acTh ONMpeaeNneHns 1 MHOKECTBO 3HaueHnH QyHKImn. CriocoObl 3a1aHus
GyHKIUH.

I'padux ¢ynkimn. Urenne cBodcTB QyHKIMH 1o e€ rpaduky. [Ipumepsl rpadukoB QyHKIMIA,
OTpaKaOIINX PeaJIbHbIE MPOLIECCHI.

OyHKIMH, OMUCHIBAIONINE PSIMYI0 U 0OpPAaTHYIO TPOMOPIIUOHAIBLHBIC 3aBUCUMOCTH, UX TpaduKu.
Oy y = x2,y = x3, y = x, y=|x|. ['padmyeckoe pelieHue ypaBHESHHI U CUCTEM YPaBHECHUH.

9 KJIACC

Yucna v BbIYUCIEHUS

PaIII/IOHa.HBHBIe qyunciia, vppaliuOHAJIbHBIC YUCJIa, KOHCYHBIC U 66CKOH€‘IHBIC JCCATUYHBIC ,le06I/I.
MHOX€eCTBO )ICI‘/'ICTBI/ITCHI)HI)IX YHUCCII, JICI\/'ICTBI/ITeJ'IBHBIe yrciaa Kak OECKOHEYHBIE JCCATUYHBIC )IpO6I/I.
BzaumuoO OAHO3HAYHOC COOTBETCTBUEC MECKAY MHOXKXCCTBOM ﬂGfICTBHTCHBHBIX quceia " KOOpHHHaTHOﬁ
MPSMOM.

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

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

ITpubnuxEéHHOE 3HaUCHUE BENWYMHBI, TOYHOCTh Npuonmxenus. Okpyriaenue yucen. Ilpukuaka u
OLIEHKA PEe3y/IbTaTOB BBIYMCIIEHUI.

YpaBHeHHs M HEpaBEeHCTBA

JluneitHoe ypaBHeHue. Pemenne ypaBHEHUN, CBOASIINXCS K TUHEHHBIM.

KBangpatHoe ypaBHeHue. PemieHue ypaBHEHM, CBOASIIMXCSA K KBaJpaTHBIM. buKBaJIpaTHOE
ypaBHeHuE. [Ipumepsl pelieHns ypaBHEHHM TPETbel U YETBEPTOM CTEIEHEN pa3IoKEeHHEM HA MHOKUTEIH.

Pemenve npoOHO-pallMOHANBHBIX ypaBHEHMA. PelieHrne TEKCTOBBIX 3aJad alreOpandecKuM
METO/IOM.

YpaBHeHHe ¢ IByMS IEpEMEHHBIMU U ero rpaduk. Pemenne cuctem NByX JTUHEHHBIX ypaBHEHUN C
JIBYMsI IEpEMEHHBIMU. Pelnienne cucteM IByX ypaBHEHHI, OTHO U3 KOTOPBIX JINHEHHOE, a IPYroe — BTOPOM
creneHu. I'paduueckast HHTEpIpETALUs CUCTEMB] yPaBHEHUI ¢ ABYMsI IEPEMEHHBIMHU.

Pemmenrie TeKCTOBBIX 33729 anreOpandaecKuM CIiocoOOM.

HucnoBble HEPABEHCTBA U UX CBOICTBA.

Pemenne nuHeHBIX HEPABEHCTB C OJHOU MepeMeHHOM. PellieHue CucTeM JTMHEUHBIX HEPABEHCTB C
omHOW mepeMeHHON. KBaapaTHple HepaBeHcTBa. ['padmyeckas WHTEpIpeTausi HEPABEHCTB M CHUCTEM
HEPaBEHCTB C JBYMSI IEPEMEHHBIMU.

DyHKIUH

KBanpatnunas ¢pynkuus, e€ rpaduk u csoiictsa. [lapabona, KoOOpaIMHATHI BEpIIMHBI TapadoIbl, OCh
CUMMETPHH 11apaboIbl.

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

YucJi0BbIe OCT€10BATeILHOCTH U NMPOrpeccuu
[lonsiTie 4YMCIIOBOM MOCIENOBATENBHOCTH. 3aJaHHE IOCIEI0BATEIILHOCTH PEKYPPEHTHON
¢dbopmynoii u popmynoi N-ro wieHa.



Apudmernyeckas U TreoMeTpuyeckas mporpeccud. @opMmynbl N-ro 4WieHa apu@METUYECKOH W
F€OMETPUYECKON MPOTPECCHUM, CYMMBI IEPBBIX N YIEHOB.

NzobpakeHre 4ICHOB apu(METHYECKOM W TIEeOMETPUYECKOW NPOrpeccuii TOYKaMH Ha
KOOPJMHATHOM TIIOCKOCTU. JIMHEHHBIN U SKCTIOHEHITHANBHBINA pocT. CIOKHBIE MPOIICHTHI.



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

JJMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE Pe3yJabTaThl OCBOCHUS MPOrpaMMBI yueOHOTO Kypca «Anredpay XapaKTepu3ylOTCs:

1) naTpuoTH4Yeckoe BOCINTAHME:

MPOSIBJICHUEM HHTEpeca K MPOLUIOMY M HACTOSALIEMY POCCUHCKOW MaTeMaTUKH, IIEHHOCTHBIM
OTHOILIEHUEM K JOCTHKEHUAM POCCUUCKUX MATEMATUKOB M POCCHUHCKOW MaTEMaTUYECKOW IIKOJbI, K
WCTIOJIb30BAHMIO ATUX JJOCTHKEHUH B IPYTUX HayKaxX M MPUKIATHBIX cepax;

2) rpa:kaIaHcKoe M TYXOBHO-HPAaBCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITTOJIHEHUIO 0053aHHOCTEHN IpaXk1aHWHA U PeaTM3alliy ero paB, IPeACcTaBIeHUEM
0 MaTeMaTHYeCKUX OCHOBaX (DYHKIMOHUPOBAHUS PA3NIUYHBIX CTPYKTYp, SBJICHHH, MPOLEAyp
IPaKJIaHCKOro 00IIecTBa (HAIpUMep, BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYXKICHHIO 3ITHUYCCKHX
Hp06.]'[eM, CBA3aHHBIX C IMPAKTUYCCKHUM I[MIPUMCHCHHUEM I[OCTI/I)KCHI/IfI HayKHl, OCO3HaHUCM BaXHOCTHU
MOPAJIbHO-3TUYCCKUX NPUHIUIIOB B JACATCIbHOCTU 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 YCTICIIHON MPO()eCCHOHAIbHON JEATENbHOCTH M PAa3BUTHEM HEOOXOAMMBIX YMEHHH, OCO3HAHHBIM
BBEIOOPOM ¥ MOCTPOSHUEM HHIUBUIYaTbHON TPaeKTOPHH OOpa30BaHMS W KU3HEHHBIX IUIAHOB C YYETOM
JIUYHBIX HHTEPECOB U OOIIECTBEHHBIX MTOTPEOHOCTEN;

4) 3cTeTHYECKOe BOCIIUTAHHE:

CHOCOOHOCTHIO K 3MOIIMOHANBHOMY M 3CTETHYECKOMY BOCIPHATHIO MAaTeMaTHYECKHX OOBHEKTOB,
3a/1a4, pelieHnii, pacCyKIeHNH, YMEHHIO BUIETh MaTEMaTHIEeCKHEe 3aKOHOMEPHOCTH B HCKYCCTBE;

5) nueHHOCTH HAYYHOI'0 IO3HAHUS:

OpHeHTaNnel B JeATEIbHOCTH Ha COBPEMEHHYIO CHCTEMY HayYHBIX NPEACTABICHUN 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTH YEIOBEKa, MPUPOIBLI M OOIIECTBA, TOHMMAaHUEM MaTEeMaTHYECKON HAyKH KaK
cdepbl 4eTOBEUECKON JEeSITETbHOCTH, JTAOB €€ Pa3BUTHA M 3HAYMMOCTH JJISl PA3BUTHSA IIMBIIIHN3AINH,
OBIIAZICHWEM S3BIKOM MAaTeMaTHKA M MaTeMaTHYeCKOHW KyJIbTYypOH KaK CpEJACTBOM IIO3HAHUS MUPA,
OBIIAZICHUEM MPOCTEHIIINMY HABBIKAMH HCCIIEAOBATENHCKOM I TENFHOCTH;

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

TOTOBHOCTHIO TIPUMEHSTh MaTeMaTH4eCKhe 3HAaHWA B HWHTEpEcax CBOETO 3/I0POBBS, BEICHUS
3I0pOBOT0 00pa3a >KU3HHU (3I0pOBOE MUTAHUE, COATAHCHPOBAHHBINA PEKUM 3aHATHI U OTABIXA, pETyIsIpHAas
(m3myeckas aKTUBHOCTH), COPMHPOBAHHOCTHIO HaBBIKA pedIIeKCHH, NMPU3HAHHUEM CBOEro IpaBa Ha
omuOKy M TaKOTo K€ IpaBa JPYroro 4eoBeKa;

7) 3KoJI0rMYecKoe BOCIIMTAHME:

OpHEHTalnell Ha NpPUMEHEHHEe MaTeMaTWYeCKWX 3HAaHWUM IS pelleHdus 3aJad B 00JIacTH
COXPAaHHOCTH OKPY’KAOIIEH Cpe/Ibl, ITIAHMPOBAHUS IIOCTYIIKOB 1 OIIEHKH X BO3MOYKHBIX ITOCTIEACTBUH IS
OKpPY)KAIOIel Cpeipl, OCO3HAHWEM TIJIO0aJhHOrO XapaKTepa OJKOJIOTHYECKHX IpoOJieM W MyTed ux
penieHus;

8) apanTanus K U3MEHSIOUUMCS YCJI0BUSM COUMAIBLHON U IPUPOIHOM Cpeabl:

TOTOBHOCTRIO K JIEHCTBHSIM B YCJIOBUSIX HEOIPENENEHHOCTH, TOBBINICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4epe3 MPaKTUYECKYI0 AESTEIbHOCTh, B TOM YHCIIE YMEHUE YUUTHCA Yy JPYTUX JIFOJEH,
MPUOOpETaTh B COBMECTHOMU JEATEIHHOCTH HOBBIE 3HAHUS, HABBIKYM U KOMITETEHIINH U3 OITBITA IPYTUX;

HEO0OXOAMMOCTHIO B (DOPMHUPOBAHWHU HOBBIX 3HAHUM, B TOM Yrciie OPMYITHUPOBAThH UIEH, TIOHSTHS,
TUMOTE3bl 00 OOBEKTaX M SBJCHUSAX, B TOM YHCIE paHee HEHW3BECTHBIX, OCO3HABaTh AC(PHUIIMTHI
COOCTBEHHBIX 3HAHUH M KOMIIETEHTHOCTEHN, IUIAHUPOBAThH CBOE PAa3BUTHE;



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 yqeﬁnble )IeﬁCTBHﬂ

ba3oBble JJornueckne aeMcTBHUS:

BBIABJIATE U XapaKTCPHU30BaTh CYHICCTBCHHBIC ITPU3HAKW MATCMATUUCCKUX O6’b€KTOB, HOHﬂTI/IfI,
OTHOUICHUIN MEXAy TMOHITUSAMH, (DOpMYIHPOBATH OIpPEAETCHUS TOHSATHI, YCTaHABIMBATDH
CYIIECTBEHHBIN MPU3HAK KITaCCH(PUKAIIUI, OCHOBAHUS JUIsi 00OOIIEHUS U CPAaBHEHHUSI, KDHTEPUHU
MIPOBOAMMOTO aHAaIN3a;

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

BBIABJIATHE MAaTEMATHYCCKUEC 3aKOHOMEPHOCTHU, B3AMMOCBA3U U IIPOTUBOPEYUS B Q)aKTax, JaHHBbIX,
Ha6JIIOILeHI/I$IX " YTBCPKACHUAX, NpCajIaratb KpUTCprU JIs1 BbIABJICHUA SaKOHOMepHOCTeﬁ u
[IPOTUBOPEUHIL;

AcilaTb BBIBOABI C HMCIIOJIB30BAHMEM 3aKOHOB JIOTUKH, JACAYKTUBHBIX W WHAYKTHUBHBIX
YMO3aKITIOUeHHH, YMO3aKIIOUEHHH M0 aHAJIOTHH;

pazOupaTh J10Ka3aTeIbCTBA MAaTEMaTHYECKUX YTBEPXKIEHHWH (TpsAMBIE W OT MPOTHBHOIO),
MPOBOJNTh  CAMOCTOSITENIbHO  HECIOXKHBIE —JIOKAa3aTellbCTBA MaTeMaTHYeCKUX  (DaKToB,
BBICTPAWBaTh apryMEHTAIMIO, TPUBOIUTH MPUMEPHI W KOHTPIPUMEPHI, OOOCHOBBIBATH
COOCTBEHHBIE PaCCyKICHNUS,

BBIOMpaTh CIOCOO pelleHus yu4eOHOHM 3agadd (CpaBHHBATh HECKOJIBKO BapHAHTOB PEIICHUS,
BBIOMpATh HanboJee OAXOJSIIUIN ¢ YYETOM CAMOCTOSITENBHO BBIICTIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBareabcKue AelCTBUS

UCTIONB30BaTh BOMPOCH KaK MCCIEIOBATEIbCKUM HHCTPYMEHT IIO3HAHUS, (hopMyTHpoBaTh
BOITPOCHI, (PUKCHPYIOIIHE IPOTHBOPEYHE, TPOOIIEMY, CAMOCTOSTEIFHO YCTAaHABINBATH HCKOMOE
U TaHHOE, (POPMUPOBATH THITOTE3Y, APTYMEHTUPOBAThH CBOIO TIO3UIINIO, MHEHHE;

MIPOBOJUTH IO CAMOCTOSITEIBHO COCTABICHHOMY IUIaHy HECJIOKHBIN AKCIIEPHMEHT, HEOOIbIIoe
UCCIIEZOBAHNE 10 YCTAHOBIICHUIO OCOOCHHOCTEH MaTeMaTHYecKoro oObEKTa, 3aBHCHMOCTEH
00BEKTOB MEXIy CO0Oii;

CaMOCTOSTENFHO (hopMynmupoBaTh OOOOIIEHHMS W BBIBOABI IO pe3ylbTaTaM IPOBEAEHHOTO
HaOJII0ICHNS, NCCIICIOBAHNS, OLICHUBATH JOCTOBEPHOCTH MOIyYEHHBIX PE3YIbTaTOB, BEIBOIOB U
00001LIeHNHH;

MIPOrHO3MPOBATh BO3MOKHOE Pa3BUTHE IPOIECcca, a TakKe BBIABUTATH MPEIIOIOKEHUS O €ro
Pa3BUTHH B HOBBIX YCIOBHSX.

Pabora c undopmaiueii:

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

BBIOMpATh, AaHAJIM3UPOBATh, CUCTEMATHU3UPOBAaTb W HHTEPIPETUPOBATh HMHGOPMALUIO
Pa3IMYHbIX BUIOB U (GOPM NPEICTABICHHUS;

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

OLEHUBATh HAIE&KHOCTb HWHGOPMALUMU 110 KPUTEPUSM, MPEIJIOKEHHBIM YYUTEIEM WU
cOpMYITUPOBAHHBIM CAMOCTOSATEIBHO.



KoMMyHnKkaTHBHBIE YyHHBepcaJlbHbIe YueOHbIe AeiicTBHA:

BOCIIPUHUMATD ¥ (DOPMYITUPOBATD CY)KJCHHUS B COOTBETCTBUH C YCIOBUSAMH U HETAMH OOIICHHMS,
SICHO, TOYHO, TPaMOTHO BBIPA)KaTh CBOIO TOUKY 3PEHHUS B YCTHBIX M MIHChMEHHBIX TEKCTAX, 1aBaTh
MOSICHEHHUS 10 X0y PEIICHHS 3a1a41, KOMMEHTHPOBATE MONYYCHHBIH PE3yJIbTAT;

B XOle OOCYKIEHHs 3a1aBaTh BOMPOCHI IO CYIIECTBY OOCYKIAeMOW TEMBI, MPOOIIEMBI,
pelaeMoii 3a/aum, BHICKa3bIBATh M/ICH, HAIICMICHHBIC HA TOMCK PEHICHHUS, COMOCTABIIATE CBOM
CY)KIEHHS C CY)KICHUSIMH IPYTUX YUACTHUKOB JHAIOra, 0OHAPYKUBATh Pa3IN4Me M CXOJCTBO
MO3MIINH, B KOPPEKTHOH GopMe GOpMyTHPOBATH Pa3HOTTIACHS, CBOH BO3PAXKCHUS;
MPEACTABIATh PE3YIbTATHl PEIICHUs 3aJaud, OKCIIEPUMEHTa, HWCCIEIOBAHUS, MPOCKTA,
CaMOCTOATEIbHO BBHIOMPATh (opMaT BBICTYIUIEHHS C y4éroM 3ajad MpPE3CHTAIH U
0COOEHHOCTEH ayIUTOPUH;

MOHUMAaTh M WCIONb30BaTh MPEMMYIIECTBA KOMAHIAHOW W WHIAMBHUIAyalbHONW pabOThI mpH
peleHnH yIeOHBIX MaTEMaTHYECKUX 3a/1ad;

MPUHUMATB I1€JTb COBMECTHOM JESITENBHOCTH, IJIAHHPOBATH OPTaHU3AINI0 COBMECTHOM paboThI,
pacmpenensaTh BHAB PabOT, IOrOBapMBATBHCSA, OOCYXIATh MPOIECC M Pe3yibTaT paboTsl,
0000111aTE MHEHHS HECKOILKUX JIIOEH;

y4acTBOBAaTb B TPYIIOBBIX (hopMax paboTel (0OCYKIAEHHS, OOMEH MHEHHUSMH, MO3TOBBIE
IITYPMBI W JAPYTHE), BBIMOIHATH CBOIO YacTh pabOTHI M KOOPAMHHUPOBATH CBOM IEHCTBHS C
OPYTMMH YIeHaMHd KOMAaHJbI, OIIEHMBATh KAadeCTBO CBOEro BKJIaja B OOLIMM TMPOIYKT IIO
KpHUTEPUAM, CHOPMYITHPOBAHHBIM YUACTHUKAMH B3aNMOIEHCTBHSL.

PeryasiTuBHbIE YHHBePcaJIbHbIE YUeOHbIE AeiCTBHS
Camoopranusanus:

CaMOCTOSITEIEHO COCTAaBJIATH TUIAH, alTOPHTM pEIICHUs 3a1aud (MJIH €ro 4acrth), BEIOMPATh
CHoco0 pemieHrns ¢ Y4YETOM HWMEIOIIMXCS PECypcoB W COOCTBEHHBIX BO3MOJKHOCTEH,
apryMEeHTHPOBAaTh M KOPPEKTHUPOBATh BApUAHTHI PEIICHUI ¢ y4ETOM HOBOH MH(pOPMAIIHH.

CaMOKOHTpo.TlI), 3MOIUOHAIbHBIA HHTEJIEKT:

BIAJETh CHOCOOAMM CaMOIIPOBEPKH, CAaMOKOHTPOJII IIpoIlecca M pe3yiabTaTa pElIeHHs
MaTeMaTHUUECKOM 3aJ1a49M;
IPEABUICTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHMKHYTh IPU pELICHHUH 3aJayd, BHOCHUTH
KOPPEKTUBbI B IEATCIBHOCTh HAa OCHOBE HOBBIX OOCTOSTENBCTB, HAWIECHHBIX OIINOOK,
BBISIBJIGHHBIX TPYJHOCTEH;
OLIEHMBATh COOTBETCTBHE pe3yjbTaTa JEATENbHOCTH IIOCTABICHHOM LEIUM U YCIOBHUSM,
OOBSACHSTH IPUUNHBI JOCTHXKEHUS UM HEAOCTHKEHUS LIENIH, HAXOJUTh OIINOKY, JaBaTh OLICHKY
MIPUOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJIBTATDBI

K xonIty oOydeHus B 7 kjiacce 00OyUaOUIUIICS IMOYYUT CIEAYIOIIHE TPEIMETHBIE PE3YIIbTaThI:

Yuciaa u BbIYUCTCHUS

BbimonuATh, codeTas yCTHbIE M IHUCbMEHHbIE NPUEMBIL, apuUpMETHUECKHe HEHCTBHS C
palroHaIbHBIMU YHCIIAMH.

HaxomuTp 3Ha4YeHUs] YUCIOBBIX BBIPAXKEHUH, MPHUMEHATH PAa3HOOOpPA3HbIE CIOCOOBI M NPUEMBI
BBIUMCIICHNS 3HAaYEHHUH JPOOHBIX BBIPAYKEHUH, COJEP)KALINX OOBIKHOBEHHBIE U JECATHYHBIE IPOOH.

IlepexonuTs OT OHOM (OPMBI 3amMCH YUCEN K Opyrol (mpeoOpa3oBBIBaTh ACCATUYHYIO IpOObL B
OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B IECATHYHYIO, B YACTHOCTH B OECKOHEUHYIO AECSITUYHYIO JPOOB).

CpaBHUBATh U yNOPSIOYNBAThH PAllMOHAIBHBIE YHCIIA.

OKpyrJIsaTh 4ncia.

BeINOAHATE NPUKUAKY M OLEHKY pE3yiabTaTa BBIUMCIEHUM, OILEHKY 3HAYEHHWH YHCIIOBBIX
BBIPAKECHUH. BBIMONHATE JEHCTBUS CO CTENEHAMH C HaTypaJIbHBIMH ITOKa3aTEIIMU.

[IpyMeHATs TPU3HAKK ETUMOCTH, Pa3JI0XKEHHE HA MHOXKUTENIN HATYpaJIbHBIX YHCEIN.



Pematp  mpakTUKO-OpHEHTHpPOBaHHBIE 3aJauM, CBA3aHHBIE C  OTHOIIEGHHUEM  BEJINUYHH,
MIPONOPIIMOHATBHOCTHIO BEJIMUMH, IPOLIEHTaMHU, HHTEPIPETUPOBATh PE3YIbTATHI PpELICHH 3a/1a4 € yUETOM
OTpaHMYEHHH, CBSI3aHHBIX CO CBOMCTBAMHU PACCMATPUBAEMBIX OOBEKTOB.

Auare0dpanyeckue BbIpaKeHHSA

HcnonezoBaTh anredbpandeckyro TEPMUHOIOTHIO U CHMBOJIHKY, IPUMEHSTH €€ B IPOLIecCe OCBOCHUS
y4eOHOr0 MaTepuania.

HaxonmuTh 3Ha4ueHms OyKBEHHBIX BBHIPRKECHHN NP 33/IaHHBIX 3HAUCHUSX ITEPEMECHHBIX.

BeimonusaTe mpeoOpa3oBaHMsl LENOr0 BBIPAKEHHS B MHOTOWICH NPUBEACHUEM MMOJIOOHBIX
CllaraeMbIX, PACKPBITHEM CKOOOK.

BreInonHATh yMHOXKEHHE OJHOWIEHAa Ha MHOTOYJIEH M MHOTOWIeHAa Ha MHOTOYJIEH, MPUMEHSThH
(dhopMyITBI KBaJpaTa CyMMBI U KBaJIpaTa pa3HOCTH.

OcymiecTBIATh pa3ioKeHHe MHOTOYJIEHOB Ha MHOXKHTEIH C TIOMOIIBIO BBIHECEHHS 33 CKOOKHU
0011Iero MHOXHTEIS, TPYIITUPOBKH ClIaraeMbIX, IPUMEHEHUsT (OPMYJT COKPAIEHHOTO YMHOXKEHUSI.

[MpumensaTs mpeoOpa3oBaHMsi MHOTOYICHOB JUIS pEHICHHUS pa3iH4yHbIX 3a]ad U3 MaTeMaTHKH,
CMEXHBIX MPEAMETOB, U3 PEaIbHONU MPAKTUKH.

Hcnonps3oBaTh CBOWCTBA CTEMEHEW C HATypaJbHBIMH TIOKa3aTeNsAMU JUIsl TpeoOpa3oBaHuUs
BBIPA)KCHUM.

YpaBHeHHs M HEPABEHCTBA

PemaTe nMHENHbIE YpaBHEHUS C OJHOW NIEPEMEHHOM, IPUMEHSS IPABUJIA [IEPEX0/1A OT UCXOIHOIO
YpaBHEHHS K PaBHOCHJIBHOMY eMy. [IpoBepsTh, SIBIAETCS JIN YUCI0 KOPHEM YpaBHEHHUSI.

[IpumensaTs rpadudeckre METOAbI PY PEIIeHNH JTUHEWHBIX YPaBHEHUN U X CHCTEM.

[lonGupate mpuMepbl Tap 4YHCEN, SBISIONIMXCS pEHIEHHEM JHWHEHHOrO YpPaBHEHHS C JBYMS
repeMeHHBIMHU.

CTpouTh B KOOPAWHATHOM IUIOCKOCTH TpaduK JMHEWHOro ypaBHEHHS C ABYMs HEPEMEHHBIMH,
[0JIb3YSCh TPA(UKOM, IPUBOJUTE IIPUMEPHI PELLICHNUS YPAaBHEHUA.

Pemate cucteMsl IBYX JIMHEHHBIX YPaBHEHHUH C IBYMS IIEPEMEHHBIMH, B TOM YHCIIE TpaUuecKu.

CocraBnare U peuiath JMHEHHOE ypaBHEHUE WIM CHUCTEMY JIMHEMHBIX YpPaBHEHMH IO YCJIOBHIO
3a/1a4¥, UHTEPIPETUPOBATH B COOTBETCTBHH C KOHTEKCTOM 3a/1a4H ITOJTy4YEHHBIN Pe3yJIbTaT.

DYyHKUNHU

N300paxarh Ha KOOPIAMHATHON MPSAMOM TOUKH, COOTBETCTBYIOIINE 3alaHHBIM KOOpPANHATAM, JIy4H,
OTpPE3KH, UHTEPBAJIbl, 3aIIUCHIBATh YHUCIIOBBIC IPOMEXYTKN Ha alNre0pandecKoM SI3bIKe.

OTMedaTh B KOOPAMHATHOM IIOCKOCTH TOYKM IO 3aJaHHBIM KOOpPAWHATAM, CTPOHUThH IpaduKu
nuHeHHBIX QyHKIMH. CTpouTs rpa@uK QyHKINN y = [X].

OnuceiBaTh ¢ TOMOILBIO (PYHKIIMHA U3BECTHBIE 3aBUCMOCTH MEKAY BETUYMHAMU: CKOPOCTb, BPEMS,
paccrosiHue, 1IeHa, KOIUYECTBO, CTOUMOCTh, IPOU3BOAUTENBHOCTD, BpeMsi, 00bEM padoTHI.

Haxonuts 3HaueHne GyHKUIUH 110 3HAYECHUIO €€ apryMeHTa.

[lornmate rpaduyeckmii cmoco0 TpeACTaBIeHWS W aHanmM3a WHQOPMAlMW, W3BIEKaTh U
HWHTEPIPETUPOBATh HHPOPMALMIO U3 TPaPUKOB peasbHbIX MIPOLIECCOB U 3aBUCUMOCTEH.

K xon1ty o0yueHus B 8 kiacce 00ydJaronuiics MOMTyYUT CIEAYIONIHE MTPEIMETHBIE PE3yIbTaThI:

Yucaa v BLIYMCTIEHHSA

Hcnonp30BaTh HaYaIbHBIE TIPEACTABICHAS O MHOXKECTBE JIEMCTBUTEBHBIX YHCEN IS CpaBHEHUS,
OKPYTJICHHS U BBIUYMCIIEHUH, N300pakaTh JeHCTBUTENbHBIE YHCIIa TOYKAMH Ha KOOPUHATHOHN IPSMOH.

[IpuMeHATs TOHATHE apU(PMETHYECKOro KBaJPATHOrO KOPHS, HAXOAWUTh KBAJIPaTHBIE KOPHH,
WCIONB3YS TIPH HEOOXOIUMOCTH KaJBKYJISITOpP, BBITOIHATH MPeoOpa3oBaHMs BhIPAXKEHUH, COJEpKAIIUX
KBa/IpaTHBIE KOPHHU, UCTIONB3Ys CBOMCTBA KOPHEH.

Hcnonp3oBaTh 3amucy OONBIIMX M MaJbIX YHCEN C TIOMOIIBIO JIECITHYHBIX JPOOeW W CTeneHen
yucaa 10.

Auare0panyeckue BbIpaKeHUS



[IpuMeHATH MOHSATHE CTENEHU C LENbIM MOKa3aTeleM, BBIMOIHITH MPeoOpa3oBaHus BBIPAKECHHIH,
coJiepXKallllX CTENEHHU C IENIbIM MTOKa3aTeNeM.

BBIMOMHATE TOXKAECCTBEHHBIE NMpPeoOpa3oBaHMs PAaUUOHAIBHBIX BBIPRKEHHH HA OCHOBE IMPaBHII
JEeWCTBUI HaJl MHOTOWIEHAMH U alNreOpandecKuMu JpoOsMHu.

PacknanpIiBaTh KBaApaTHBIN TPEXWIEH HA MHOXKUTEIH.

[Ipumensats mpeoOpa3oBaHWsS BBIPAKEHHN Ui PEUICHUS pPa3IHYHBIX 3a/lad W3 MaTeMaTHKH,
CMEXHBIX MPEAMETOB, U3 pealbHOW MPAKTUKH.

YpaBHeHHs M HEPAaBEHCTBA

Pematy nuHelHbIe, KBaJpaTHBIE YpaBHEHUS U pallMOHAJbHBIE YpaBHEHMs, CBOJSIIMECH K HUM,
CHCTEMBI JIByX YpaBHEHUH C ABYMS IepEMEHHBIMH.

IIpoBOoaUTE NPOCTEHIIME WCCIEAOBAHUS YPABHEHUM U CHCTEM YpPaBHEHUN, B TOM 4YHCIE C
MpUMEHeHHeM rpaduyeckux mpeacTaBieHni (yCTaHaBIMBaTh, MMEET JIM ypaBHEHHE WJIM CHCTeMa
ypaBHEHUI! pelIeHus], €CIIM UMEET, TO CKOJIbKO, U TIpoYee).

[lepexonuTh OT CIOBECHOH (GOPMYIMPOBKU 3aqauv K e€ anreOpanvdeckod MOJENH C MOMOIIbI0
COCTaBJICHHSA ypPaBHEHMsI WM CHUCTEMbl YpaBHEHUH, WHTEPIPETHUPOBATH B COOTBETCTBUU C KOHTEKCTOM
3a/1a4U IIOJIy4YE€HHBIN pe3yibTar.

[IpumeHATh CBOMCTBa YMCIOBBIX HEPAaBEHCTB I CpaBHEHHUSA, OLIEHKH, pelaTh JWHEHHbIe
HEpaBEHCTBA C OJHOW IMEPEeMEHHOW M HMX CHCTEMBI, JIaBaTh TPa(UYecKyl0 HIUTIOCTPAIUI0 MHOXKECTBA
pelIeHui HepaBeHCTBa, CUCTEMBI HEPABEHCTB.

DYyHKUNHU

[lonumatrh W UCMONB30BaTh (DYHKIMOHANBHBIE TOHITHS W S3bIK (TEPMHHBI, CHMBOJIMYECKUE
0003HaYEHVsT), OTIPENEIISATh 3HaYeHN e QYHKIIUHY 110 3HAYCHHUIO apTyMEHTa, ONPe/eNisiTh CBOWCTBA (PyHKIIMH
o eé rpaduky.

CtpouTh rpaduKH 3JIeMEHTapHbIX (QYHKIIMIA BUIA:

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

K xoHIty 00ydenus B 9 Ki1acce 0O0y4JaronMicst MOXYyYHUT CISTYIOMINE TPEAMETHBIC PE3yIbTATHI:

Yucaa v BbIYHCTCHHUS

CpaBHMBaTh U YHOPSIOYMBATH PAL[MOHAIBHBIE U UPPALIMOHAIILHbIE YHCIIA.

Bemonuate apudmerndeckue AEHCTBUS C PALMOHAIBHBIMH YHCIAMH, COYeTas YCTHBIE U
MIUCbMEHHBIC TPUEMBI, BBHIIOJIHATH BBIYUCIECHHUS ¢ UPPALMOHAIBHBIMY YHCIAMU.

Haxonuts 3HaueHHs CTENeHel ¢ LeNbIMU TOKa3aTesIMU U KOPHEH, BEIUMCIIATD 3HAUCHHS YUCIIOBBIX
BBIp@KEHUM.

OKpyrnare NeMCTBUTENbHBIC YHCIA, BBITOMHATH IPUKHUIAKY pPE3yJIbTaTa BBIYMCICHUH, OLICHKY
YHCIIOBBIX BBIPAKEHHH.

YpaBHeHHsl U HEPaBEeHCTBA

Pemats snuHelHBIE M KBaJpaTHBIC YpPAaBHEHHs, YPAaBHEHUS, CBOAALIMECS K HHUM, IMpocTeiinne
IpoOHO-palOHaIbHbIC yPaBHEHUSI.

PemaTe cuctemsl ABYX JIMHEHHBIX YPABHEHUN € ABYMS IEPEMEHHBIMU U CUCTEMBI IBYX YPaBHEHUI,
B KOTOPBIX O/IHO YPaBHEHHUE HE SIBIISICTCS JINHEHHBIM.

PemaTh TekcTOBBIE 3aaUl aNreOpPandecKMM CIIOCOOOM € IOMOILBIO COCTaBICHHUS YPaBHEHUS WIH
CHCTEMBI JIByX YPaBHEHHH C IBYMS IIEPEMEHHBIMH.

[IpoBoauTe mpocTeiiine HCCleqoBaHUSl YPaBHEHHH W CHCTEM YPaBHEHMH, B TOM 4YHCIE C
NpUMEHEHHEeM TrpaduyecKux MNpeacTaBieHnd (ycTaHaBIMBaTb, MMEET JIM ypaBHEHHE MM CHCTEMa
YpaBHEHUH pEIIEHUS, €CIIH UMEET, TO CKOJIBKO, U IIpoyee).

PemaTs nuHeliHbIE HEpaBEHCTBA, KBaApaTHbIE HEPABEHCTBA, N300payKaTh PELICHNE HEPABEHCTB Ha
YHCIIOBOH MPSAMOH, 3alHMCHIBATH PELICHUE C IIOMOLIBIO CHMBOJIOB.

Pemats cucTeMbl JTMHEWHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIOYAIOIIME KBaJpaTHOE
HEpaBeHCTBO, N300paXkaTh PELIEHNE CUCTEMBI HEPABEHCTB HA YMCIOBOW MPSIMOM, 3aIIUCHIBATD PELICHUE C
[TOMOIIIBIO CHMBOJIOB.



Hcnonb30BaTh HEPABEHCTBA IPU PEILICHUU PA3JIMYHBIX 3a]1a4.
DyHKUNHU
PacnosznaBate (yHKIMM H3ydeHHBIX BUIOB. [loka3piBaTh CXEMaTHYECKH pAacClONOKEHHUE Ha

KOOpIMHATHO# TIockocTu rpadukos Gynkimii Buna: Yy = kx, y =kx + b,y =kix, y =ax? + bx + ¢,y =
x3,y=1x, y = [X|, B 3aBHCHMOCTH OT 3HAUCHHI KO3(PHIMEHTOB, ONMACHIBATE CBOACTBA (YHKIIHIA.

Crpouth 1 H300pakaTh cxeMaTHUecKd rpaduKy KBaJpaTHUHBIX (YHKIHMH, OMUCHIBATH CBOMCTBA
KBaJ[paTHUHBIX (QYHKIUH 110 UX TpaduKam.

PacnoznaBath kBagpaTHuHylo QYHKOHIO 10 (opMyle, NPUBOIUTH TNPHUMEPHl KBaJApaTUYHBIX
(GyHKUUH U3 peanbHON )KU3HHU, QU3NKH, TECOMETPHUH.

YucoBble MOCJIEI0BATEIbHOCTH U IPOrpeccu

PacniozHaBaTh apu()METHIECKYIO U TEOMETPHUUECKYIO TTPOTPECCHH MIPU Pa3HBIX ClIOco0ax 3aaHusl.

BBIMONHATE  BBIYHMCIEHHS C HCHOJB30BaHHMEM (OpMYIT n-TO UieHa apuMETHYecKod W
FEOMETPUYECKON MPOTrPECCUil, CYMMBI IIEPBBIX N WIECHOB.

N300paxath 4ieHbl MOCIeA0BATENLHOCTH TOUKAMU Ha KOOPJMHATHON TIOCKOCTH.

Pemath 3amaum, cBA3aHHBIE C YHCIOBBIMH IIOCIIEJIOBATEIBHOCTSAMH, B TOM YHCIIE 3aJa4d W3
peabHOM KU3HH (C UCTIONIL30BAHUEM KalIbKYJISITOpa, IU(POBBIX TEXHOIOTHH).



TEMATHUYECKOE IIVTAHUPOBAHME

7 KJIACC
KoanyecTBO 4acoB DJIeKTPOHHBIE
Ne n/n HauMeHoBaHue pa3jae/ioB U TeM Beero Koutpoabusie | Mpaktaueckue (mudpoBbie)
NMPOrpaMMbl p p o0pa3oBaTe/ibHbIe
padoThI padoThI pecypel
bubauoreka LIOK
1 Yucaa v BeIUKCIEHUA. ParmoHanbHEIE YKCa 32 1 https://m.edso0.ru/7f415b90
bubauoreka LIOK
2 Koopmunate! u rpaduku. OyHKINM 25 1 https://m. eds00.ru/7f415b90
bu6mmoreka IJOK
3 AnreOpanvecKkre BhIpaXKeHUS 26 1 https://m. eds00.ru/7f415b90
bu6mmoreka IJOK
4 YpaBHEHUS 1 HEPABEHCTBA 12 1 https://m.eds00.ru/7f415b90
bu6mmoreka IJOK
> Tosopenue i oGobmienne ! 1 https://m.edsoo.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB 110 TIPOI'PAMME 102 5 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 4acos DJIeKTPOHHBIE
Ne n/m HaumeHnoBaHue pa3jeioB M TeM NPOTrpPaMMbl B KonTposbHbIe IlpakTnyeckne (uudppoBbIe)
cero padoThI padoThl o0pa3oBaTe/bHbIe
pecypcbl
1 Anrebpaunyeckue BeIpaxkeHus. AJreOpandeckas 15 1 bubmuoreka ITOK
Jpo0Ob https://m.edsoo.ru/7f417af8
bubauoreka LIOK
2 Uwncna u Beruncienns. KBagpaTtHele KOpHU 15 https://m.edsoo.ru/7f417af8
3 Yucna u Beruncienus. CTeneHs ¢ 1ejIbIM 8 1 bubmauoreka LIOK
MoKa3aTeyeM https://m.edsoo.ru/7f417af8
4 YpaBHeHud U HepaBeHCTBA. KBajipaTHbie 19 1 bubmoreka [IOK
ypaBHenusi. KBaapaTtHblil TpexwieH https://m.edsoo.ru/7f417af8
N bubmoreka [IOK
) YpaBHeHus u HepaBeHCTBA. CHCTEMBI YpaBHEHHH 13 https://m.edsoo.ru/7f417af8
bubmauoreka [IOK
6 VYpaBHeHus U HepaBeHCTBA. HepaBeHcTBa 12 1 https://m.edsoo.ru/7f417af8
bubmuoreka [IOK
! DymKin. OCHOBHEIC IOHATH > https://m.edsoo.ru/7f417af8
bu6mmoreka IJOK
8 Dynkumn. qucaossie PyHKin 9 https://m.edsoo.ru/7f417af8
bu6mmoreka IJOK
; TosToperne i 0000werHe 6 2 https://m.edsoo.ru/7f417af8
OBUHIEE KOJIMYECTBO YACOB 110 MTIPOI'PAMME 102 6 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 yacon DJIeKTPOHHBIE
) HaumeHoBaHMe pa3iesioB H TeM MPOrPaMMbl (mudpoBbie)
n/n Bcero KOHT%OHLHLIe HpaKTﬁnqeckne 06pA3OBATENBHbIC
padoThI padoThI pecypel
1 Yucna u BeiuncieHus. [eficTBUTeNbHbIE Ynca 9 bubmmorexa [IOK
: https://m.edso0.ru/7f419d08
bubauoreka [IOK
2 DyHKIH 16 . https://m.edso0.ru/7f419d08
3 YpaBHEeHU U HEpABEHCTBA. Y paBHEHHS C OTHOU 14 1 bubmoreka [JOK
epeMeHHOM https://m.edsoo0.ru/7f419d08
N bubmoreka [IOK
4 YpaBHeHus u HepaBeHCTBA. CHCTEMBI ypaBHEHHH 14 1 https://m.eds00.ru/7f419d08
bub6mmoreka IJOK
) VYpaBHeHud u HepaBeHCTBA. HepaBeHcTBa 16 1 https://m.edso0.ru/7f419d08
bu6mmoreka IJOK
6 UrcnoBble MOCIeA0BaTEIbHOCTH 15 1 https://m. eds00.ru/7419d08
. bu6mmoreka IJOK
7 [ToBTOpeHuUe, 0000IIEHIE, CUCTEMATH3ALIMs 3HAHUI 18 1 https://m. eds00.ru/7419d08
OBUIEE KOJIMYECTBO YACOB 110 TIPOI'PAMME 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

MNOYPOYHOE INVTAHUPOBAHUE

7 KJIACC
Ne Tema ypoka Koanuecrso yacos Jlata DJIeKTpPOHHBIE TN(POBLIE
n/m Bcero Kontpoabnbie | [IpakTnyeckue — obpa3soBaTejbHbIE
padoThI padoThI pecypcebl
1 [ToBTOpEHKE N3yYEHHOT 0 MaTepraa 5-6 KIaccoB 1
2 [ToBTOpEeHHE N3yUEHHOTO MaTepraa 5-6 KI1accoB 1
3 [oHsTHE paMOHATBHOTO YUCIIa 1
4 Apudmerndeckne ISHCTBUS C pallMOHATBHBIMA 1
YrcIaMu
5 Apudmernyeckne ISHCTBUS C palliOHATEHBIMU 1
YrcIaMu
6 Apudmerndeckne qelCcTBUA C PallMOHATHHBIMU 1
YrcIaMu
7 BykBeHHBIE BBIpaKEHUS 1 EHGH,HOTeKa HOK
https://m.edsoo.ru/7f41feec
8 ITepemennsie. JlonycTuMble 3HAaUEHUS 1
[IEPEMEHHBIX
9 CpaBHeHMe, YIOPSJ0UMBAHNUE PAllMOHATIBHBIX 1
qrcel
10 CpaBHeHMe, yIOPSI0YMBAHNUE PALlMOHAIBHBIX 1
qrceln
11 CpaBHeHMe, YIOPSI0YMBAHNUE PALlMOHATIBHBIX 1
qrceln
12 Pemenne OCHOBHBIX 32718 Ha JIpoOH, MPOLIEHTHI 1
U3 peanbHON MPAKTHKH
13 Pemenne OCHOBHBIX 3311 Ha IpoOH, MIPOLIEHTHI 1
U3 peatbHON MPAKTHKH
14 Pemenne OCHOBHBIX 3311 Ha JIpoOH, MPOLIEHTHI 1
U3 peabHON MPAKTHKH
15 Pemenne OCHOBHBIX 3311 Ha Ipo0H, MPOLIEHTHI 1
U3 peabHON MPAKTHKH
16 [Ipu3Haku genMMOCTH, Pa3IoKEHUS Ha 1

MHOXUTCIN HATYPAJIbHbIX YHCCII



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

HpI/I3HaKI/I JACITUMOCTH, Pa3JI0OKCHUA Ha

17 MHOXHTEIIN HATYpaJIbHBIX YHCEI
1T BaHU KBEHHBIX BBIPKEHUMN
18 p;::i(;iﬁ):;g 0106601?}1]/1 H;HBeaeHHE 1OZO6H,LIX bubmmorexa [IOK
https://m.edsoo.ru/7f41fafa
cJlaracMabIx
19 paexpute cxoox n npisesce nosoGx bubmiorera LIOK
https://m.edsoo.ru/7f41fd70
cJlaraéMabIx
[Ipeobpa3zoBanre OyKBEHHBIX BBIPaXKEHUH,
20 | packpbITHE CKOOOK U TIPUBEICHUE MOA00HBIX
cJlaraéMabIx
[IpeobpaszoBanre OyKBEHHBIX BBIPAXKEHUH,
21 | packpbITHe CKOOOK M MpUBEIECHHE TTOAOOHBIX
cjiara€MbIx
29 VYpaBHenwue, npaBuia Mpeodpa3oBaHus
YpaBHEHMSI, PABHOCWJILHOCTh YPaBHEHU N
23 JIuHeliHOe ypaBHEHHE C OJJHON NTEPEMEHHOM,
pelIeHue THHEHHBIX YpaBHEHUH
24 JluneitHoe ypaBHEHHE C OJTHOHM TIEpEMEHHOM, bubmmoreka [IOK
pellieHre TUHERHBIX YpaBHEHNI https://m.edsoo.ru/7f420482
o5 JIuneitHoe ypaBHEHHE ¢ OTHOM IIEpEMEHHOM,
peLIeHNE JUHEHHBIX YpaBHEHUN
26 | Pemienue 3a/1a4 ¢ MOMOIIbIO YpaBHCHHUN bubmorexa HOK
https://m.edsoo.ru/7f42064e
27 Pemenue 3a1a4 ¢ MOMOIIBIO YpaBHEHUH buommorexa [IOK
https://m.edsoo.ru/7f420806
28 | Pemenue 3aga4 ¢ TOMOIIBIO ypaBHEHHHA bubmorexa [IOK
https://m.edsoo.ru/7f4209a0
29 | Pemenue 3a1a4 ¢ TOMOIIBIO YpaBHEHHHA bubmorexa HOK
https://m.edsoo.ru/7f420e6e
30 | ®opmyssl
31 | ®opmysl



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

KonTtpoabnas padora o teme «Unena n

32 BbIYKcIeHNs. PanmoHaJIbHbIe KA.
ToxknecTBa»
33 Peanpubie 3aBucumoct. [psimas u oOpaTHas
MIPONOPIHUOHATEHOCTH
34 Peanbubie 3aBucumocti. [psimast u oOpaTHas
MIPONOPIHUOHATEHOCTH
35 | KoopanHaTa TOYKH Ha MPSIMOit EH6H,HOTeKa IOK
https://m.edsoo.ru/7f41de76
36 | UucnoBbie MPOMEKYTKH EHGH,HOTeKa 0K
https://m.edsoo.ru/7f41dff2
37 | YncnoBbie IPOMEKYTKH
38 Paccrosiane MKy BYMS TOUKaMH
KOOPJMHATHON TPSIMOH
39 Paccrosiane MY BYMS TOUKaMH
KOOPJMHATHON TPSIMOH
bubmorexa [JOK
40 | Tonsrue dynium https:// m.edS(I)lo.ru/7f41ef06
N . bubmorexa [JOK
41 | Ceoiictsa dysKumii https:// m.edS(I)lo.ru/7f41fO78
N . bubmmoreka [JOK
42 | Cpoiictsa dynicuuii https:// m.edS(I)lo.ru/7f41f1fe
43 | I'paduk GhyHKINH
44 [IpsimoyronpHas cucteMa KOOpIuHAT Ha bubmmoreka [IOK
IIOCKOCTH https://m.edsoo.ru/7f41el6e
45 [IpsmoyronpHas cucteMa KOOpIuHAT Ha bubmmorexa I[JOK
IIOCKOCTH https://m.edsoo.ru/7f41e42a
46 | IIpumepsi rpadukoB, 3aAaHHBIX (HOPMYITAMH E;Iggjll?;ziﬁgﬁﬂ £416828
47 | Ilpumepsi rpadukoB, 3aJaHHBIX (hOpMyTaMu Egg;ﬁ;;ig;(};}ﬁljﬂ £41ed80
48 | Ilpumepsl rpadukoB, 3aJaHHBIX (HOPMYIAMH
49 | Urenue rpadmKoB pealbHbIX 3aBUCUMOCTEH brbmorexa [IOK

https://m.edsoo.ru/7f41ea24



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
https://m.edsoo.ru/7f41ea24

50 | Yrenue rpadMKoOB peasIbHBIX 3aBUCUMOCTEH 1
. bubnuorexa [JOK
o1 | unciinas pyniuus L https://m.edscl)_g.ru/7f427282
. Bubmmoreka LJOK
52 | Jlunciinas pyniuus L syl eco0 7427412
53 | [locrpoenue rpaduka JMHEHHON HyHKINU 1 ﬁgg;lflﬁiﬁ;i?ﬁ? f426d1e
54 | Ilocrpoenue rpaduika JMHEHHOW QYHKIMU 1
55 | I'paduk dyHkimm y =[x 1
56 | I'paduk dyHkimn y =[x 1
57 KonTtpoabnas padora no teme «Koopaunarsl n 1 Bubmoreka LJOK
rpapukn. @yHKIMH» https://m.edsoo.ru/7f41f50a
58 | Crenenb ¢ HaTypallbHBIM ITOKa3aTeneM 1 brommorexa [OK
https://m.edsoo.ru/7f4211de
59 | Crenenb ¢ HaTypallbHBIM ITOKa3aTeneM 1 bubmorexa LHOK
https://m.edsoo.ru/7f421382
60 | CreneHb ¢ HaTypaJIbHBIM ITOKa3aTEIEM 1 brbmmorexa LOK
https://m.edsoo.ru/7f42154e
61 CROIiCTBa CTEIIEHHU C HATYpPaIHHBIM ITOKa3aTEIeM 1 brbmmorexa LHOK
https://m.edsoo.ru/7f421382
62 | CpolicTBa CTEIICHH C HATYPAIbHBIM MTOKa3aTelieM 1 buomorexa [IOK
https://m.edsoo.ru/7f42154e
63 | CrolicTBa cTeleHH ¢ HATYpalbHBIM [TOKa3aTeieM 1 buomorexa [IOK
https://m.edsoo.ru/7f4218be
64 | ColicTBa CTE€NIEHH C HATYpPAJIbHBIM MTOKAa3aTeNeM 1
65 | CgolicTBa CTE€NIEHH C HATYpPAJIbHBIM MTOKAa3aTeNeM 1
66 OnHOWIEHBI 1
67 OnHOWIEHBI 1
bubmmoreka I[JOK
68 | Muorowems: . https:// m.edS(I)_}).ru/7f42276e
69 MHoro4JIeHsI 1 bubmmorexa [IOK

https://m.edsoo.ru/7f422930



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
https://m.edsoo.ru/7f42276e
https://m.edsoo.ru/7f422930

70 CrnoxeHue, BHIYUTaHUE, YMHOXKEHUE 1 bubmuoreka IJOK
MHOTOUYJICHOB https://m.edsoo.ru/7f422af2
7 CrnoxeHue, BRIYUTaHUE, YMHOXKCHUE 1 bubmuoreka IJOK
MHOTI'OYJICHOB https://m.edsoo.ru/7f422cc8
72 Crnoxenue, BRIYUTaHUE, YMHOXKCHUE 1 bubmuoreka IJOK
MHOTI'OYJICHOB https://m.edsoo.ru/7f422fca
73 CrnoxeHue, BRIYUTaHUE, YMHOXKCHUE 1 bubmuoreka IJOK
MHOT'O4JICHOB https://m.edso0.ru/7f423182
74 PasnoskeHne MHOTOUYJIEHOB HA MHOXKUTETH 1 bubimorexa [OK
https://m.edso0.ru/7f423312
75 PasnokeHne MHOTOUYJIEHOB HA MHOXKUTETH 1 brbmmorexa LHOK
https://m.edsoo.ru/7f4237fe
76 @DopMyJIbl COKPAIEHHOIO YMHOKEHHUS 1 EHGH,HOTeKa LOK
https://m.edsoo.ru/7f42432a
77 DopMyJbl COKPAIEHHOTO YMHOXKEHUS 1 EHGH,HOTeKa HOK
https://m.edsoo.ru/7f42464a
78 DopMyITbl COKPAEHHOTO YMHOKCHHS 1 EH6H,HOTeKa 0K
https://m.edsoo.ru/7f424c12
79 DopMyITbl COKPAEHHOTO YMHOKCHHS 1 bubmorexa [OK
https://m.edsoo.ru/7f424fd2
80 | ®opMyIbl COKPaNIEHHOTO YMHOKEHUS 1
81 | ®opMyIbl COKPaNIEHHOTO YMHOKEHUS 1
82 DopMyIbl COKPAMEHHOTO YMHOXKECHUS 1 bubmorexa LIOK
https://m.edsoo.ru/7f4251d0
83 Kounrpoabhas padora no teme 1
«AnaredpanyecKue BbIpasKeHHU»
84 JluneliHOe ypaBHEHHE C ABYMS TIEpEMEHHBIMU U 1 bubmmorexa I[JOK
ero rpaduk https://m.edso0.ru/7f427c32
85 JluneliHOe ypaBHEHHE C IBYMS TIEpEMEHHBIMU 1 1 bubmmorexa I[JOK
ero rpaduk https://m.edso0.ru/7f427e8a
86 Cucrema IByX JIMHEHHBIX YPaBHEHUH C IByMsI 1 bubnmorexa LJOK
MepeMEHHBIMH https://m.edsoo.ru/7f42836¢
87 Cucrema IByX JIMHEHHBIX YPABHEHHUH C IBYMs 1

NEPEMCHHBIMU



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
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https://m.edsoo.ru/7f427c32
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Cucrema IByX TMHEHHBIX YpaBHEHUHN C IBYMsI

88 1
NepeMEHHBIMU
89 Cucrema JIByX JTMHEHHBIX YpaBHEHUH C IBYMs 1
NEPEMCHHBIMUA
90 | Pemenue cucrem ypaBHEHHI 1 bubmmorexa LHOK
https://m.edsoo.ru/7f4284de
91 | Pemenue cucrem ypaBHEHHI 1 bubmmorexa [IOK
https://m.edsoo.ru/7f42865a
92 | Pemenue cucrem ypaBHEHHI 1 bubmmorexa [IOK
https://m.edsoo.ru/7f4287d6
93 | Pemenue cucrem ypaBHEHHI 1
94 | Pemienue cucreM ypaBHEHHN 1
95| nepunencromn! Beepoceuionan nposepounan ) Bubmorexa LIOK
patoma https://m.edsoo.ru/7f421044
96 HTorosasi KOHTpoJibHas padoTa / 1 bubmmorexa LIOK
Bcepoccuiickas nposepounas paboma https://m.edsoo.ru/7f429c6¢
97 IToBTOpEHHE OCHOBHBIX MOHSATUM U METOJIOB Kypca 1
7 kiacca, 00001IeHre 3HaHUH
98 IToBTOpEHNE OCHOBHBIX TIOHATHHA U METOIOB Kypca 1 bubmmoreka [IOK
7 knacca, 00001eHre 3HAHUH https://m.edsoo.ru/7f429f32
99 [ToBTOpEHNE OCHOBHBIX MOHITHIA U METOMIOB Kypca 1 bubmmoreka LIOK
7 knacca, 00001eHre 3HaAHUH https://m.edsoo.ru/7f42a0e0
IToBTOpEHKE OCHOBHBIX MOHATHNA U METOJOB Kypca
100 7 xiacca, 00001IeHre 3HaHUH 1
101 IToBTOpEHKE OCHOBHBIX MOHATUNA U METOJOB Kypca 1 bubmmorexa I[JOK
7 knacca, 00001eHrEe 3HAHUH https://m.edsoo.ru/7f42a27a
102 IToBTOpEHKE OCHOBHBIX MOHATUNA U METOJOB Kypca 1 bubmmorexa I[JOK
7 knacca, 00001eHrEe 3HAHUH https://m.edsoo.ru/7f42a900
OBUHIEE KOJIMYECTBO YACOB 110 TIPOI'PAMME 102



https://m.edsoo.ru/7f4284de
https://m.edsoo.ru/7f42865a
https://m.edsoo.ru/7f4287d6
https://m.edsoo.ru/7f421044
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8 KJIACC

KoanuecTBo 4acoB

DJIeKTPOHHBbIe UG POBBIE

Ne i/ T
i eMa ypoxa Bceero KonTtpoabHble | IIpakTHyeckue nsgj:}?nﬂ o0pazoBaTe/IbHbIE
padoThI padoThI pecypcbl
1 PanmonansHbie BeIpakeHusl. AnreOpanydeckast 1 Bubmmoreka LJOK
1podh https://m.edsoo.ru/7f430382
2 I[OHYCTI/IMI)IG 3Ha4YCHUA MEPEMECHHBIX, BXOIAIINX 1
B aJIreOpanyvecKie BhIPaKECHHS
3 I[OHYCTI/IMI)IG 3Ha4YCHUA MEPEMECHHBIX, BXOIAIINX 1
B aJIreOpanyecKie BHIPaKECHHS
. . bubmuoreka IJOK
4 OCHOBHOE CBOMCTBO aire0OpanyuecKoi 1poou 1 https://m.eds00.ru/7f4308¢6
. bubmoreka [IOK
5 Coxpamerue apobelt 1 https://m.edsoo.ru/7f430a8a
. bub6mmoreka IJOK
6 Coxpamerie apobeii 1 https://m.edsoo.ru/7f430f44
. bu6mmoreka IJOK
! Coxpamerne apoGeii 1 https://m.edsoo.ru/7f430f44
8 CroxxeHve, BRIYUTaHUE, YMHOXKCHUE U ICTICHIE 1 bu6mmoreka IJOK
anrebpanvecKux apooeit https://m.edsoo.ru/7f43128¢
9 Crnoxenne, BEIUNTaHUE, YMHOKEHHE U JeJICHHE 1 bu6mmoreka IJOK
anrebpanvecKux Apooei https://m.edsoo.ru/7f4315c0
10 Crnoxenne, BEIUNTaHUE, YMHOKEHHE U JeJICHHE 1 bu6mmoreka IJOK
anrebpanvecKux Apoodei https://m.edsoo.ru/7f4318c2
11 Crnoxenne, BEIUNTaHUE, YMHOKEHHE U JCJICHHE 1 Bbubnuoreka IJOK
anredpanveckux apooeit https://m.edso0.ru/7f431a20
12 [IpeoOpazoBaHue BRIpaKEHH, COIEPKAIINX 1 bubmmoreka I[JOK
anredpanveckue Ipoou https://m.edso0.ru/7f43259c
13 [IpeoOpazoBaHue BRIPaKEHH, COIEPKAIINX 1 bubmmoreka I[JOK
anredpanveckue Ipoou https://m.edsoo.ru/7f432736
14 [IpeoOpazoBaHue BRIpaKEHH, COJEPKAIINX 1 bubmmorexa LJOK
anredpanveckue IpooH https://m.edsoo.ru/7f432736
15 Kountpoabhas pabora no teme 1 1 bubmmorexa LJOK

«AJdreopanyeckas Apooby

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



https://m.edsoo.ru/7f430382
https://m.edsoo.ru/7f4308e6
https://m.edsoo.ru/7f430a8a
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f43128c
https://m.edsoo.ru/7f4315c0
https://m.edsoo.ru/7f4318c2
https://m.edsoo.ru/7f431a20
https://m.edsoo.ru/7f43259c
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f431d36

16 JeiicTBUTENbHBIC YKCTa 1
17 CpaBHeHMe AeHCTBUTENBHBIX YHCEI 1
18 CpaBHeHME ACHCTBUTEIBHBIX YHCEI 1
19 [onsTre 00 UPPAIIOHATTBHOM YHCIIC 1 Egg?;/(rﬁ?di(%?ﬁ/? f42eaaa
20 KBampatHerit KopeHb U3 uucia 1 ﬁgg;ﬁ%g%igﬁﬁn 420452
21 Apudmernyecknii KBapaTHBIA KOPEHb 1
22 YpaBHeHUE BUAA X> = a 1
23 JlecaTUHBIE TPUOIMKEHUS MPPAITHOHATBHBIX 1
qrcen
24 JlecsaTHUHBIE TPUOIIMKEHUS MPPAITMOHATBHBIX 1
qrcen
25 CaoiicTBa apu(METHYSCKUX KBaJAPATHBIX KOpHEH 1 EHGH,HOTeKa HOK
https://m.edsoo.ru/7f42d862
26 CaoiicTBa apu(METHYSCKUX KBaJAPATHBIX KOPHEH 1 EH6H,HOTeKa HOK
https://m.edsoo.ru/7f42d862
27 [IpeoOpa3zoBaHMEe YHCIIOBBIX BRIPAKCHUH, 1 bubnuoreka ITOK
COZIEPIKAINX KBAIPATHBIE KOPHH https://m.edsoo.ru/7f42dd26
28 [IpeoOpa3zoBaHME YHCIIOBBIX BRIPAKCHUH, 1 bubnuoreka ITOK
COZEPIKAIINX KBaIPATHBIE KOPHH https://m.edsoo.ru/7f42ded4
29 [IpeoOpa3zoBaHHEe YHCIIOBBIX BRIPAKCHHUH, 1 bubmmoreka [IOK
COZEPIKAIINX KBaIPATHBIE KOPHH https://m.edsoo.ru/7f42e0be
30 [IpeoOpazoBaHre YUCITIOBBIX BRIPAKECHHU, 1 bubmmoreka [IOK
COJIEpKAIIMX KBAJAPATHBIC KOPHU https://m.edsoo.ru/7f42e0be
31 CTeneHsb ¢ LeIbIM IToOKa3aTeneM 1 bubmorexa [IOK
https://m.edsoo.ru/7f4354a4
32 CBOIICTBa CTENEHH C TENBIM ITOKa3aTeNleM 1 bubmorexa HOK
https://m.edsoo.ru/7f435648
33 CBoliCcTBa CTENEHU C LENBIM MTOKA3aTEIeM 1 bubmorexa [IOK
https://m.edsoo.ru/7f435648
34 CBoliCcTBa CTENEHU C LENBIM MTOKA3aTEIeM 1 bubmorera [IOK

https://m.edsoo.ru/7f435648



https://m.edsoo.ru/7f42eaaa
https://m.edsoo.ru/7f42d452
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42dd26
https://m.edsoo.ru/7f42ded4
https://m.edsoo.ru/7f42e0be
https://m.edsoo.ru/7f42e0be
https://m.edsoo.ru/7f4354a4
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648

bubmuoreka LIOK

35 CBoiicTBa CTENEHH C LENbIM TOKa3aTeIeM 1 https://m.edsoo.ru/7f43599a
N bubmuoreka IJOK
36 CBoiicTBa CTENEHH C LEbIM TOKa3aTeIeM 1 https://m.edsoo.ru/7f435ed6
CrannmaprtHast 3anich yncia. Pasmepbl 00beKTOB
37 OKPYXAIOIIEro Mupa (0T 3JIEMEHTaPHBIX YaCTHUIT 1 bubmuoreka IJOK
JI0 KOCMHYECKHX 00BEKTOB), [UTUTEIBHOCTD https://m.edsoo.ru/7f436098
MIPOIIECCOB B OKPY)KAIOLIEM MHPE
38 KonTpoabnas padora mo Temam 1 Bubmorexa LJOK
«KBagpatubie kopuu. Ctenenu» https://m.edsoo.ru/7f42ec80
39 KBanpatHoe ypaBHeHUE 1 EHGH.HOTeKa [OK
https://m.edsoo.ru/7f42eela
40 HenonHoe kBajpaTHOE YypaBHEHUE 1 EHGH.HOTeKa HOK
https://m.edsoo.ru/7f42eela
41 HenonHoe xBanpaTHOE ypaBHEHUE 1 EHGH,HOTeKa IOK
https://m.edsoo.ru/7f42eela
42 dopmyiia KOpHEH KBaApaTHOTO YPaBHEHUS 1 EH6H,HOTeKa OK
https://m.edsoo.ru/7f42f158
43 dopmyia KOpHEH KBaApaTHOTO YpaBHEHUS 1 EH6H,HOTeKa [OK
https://m.edsoo.ru/7f42f3f6
. bu6nmoreka IJOK
44 dopmyna KopHEH KBaIpaTHOTO ypaBHEHUS 1 https://m.edsoo.ru/7f42f5a4
bubmmoreka LJOK
45 | Teopewa Bucra 1 https:// m.edS(I)lo.ru/7f42fef0
bubmmoreka [IOK
46| Teopewa Bucra . https:// m.edscl)lo.ru/7f430076
47 Pemenne ypaBHeHMIA, CBOISAIINXCS K 1 bubmmorexa I[JOK
KBaJ[PaTHBIM https://m.edso0.ru/7f43c542
48 Pemenne ypaBHeHMIA, CBOISAIINXCS K 1 bubmmorexa I[JOK
KBaJ[PaTHBIM https://m.edsoo.ru/7f43c3d0
49 KBagpaTasrit TpéxwiieH 1
50 KBagpaTasrit TpéxwieH 1
51 Paznoxenue kBaipaTHOro TpEXwiieHa Ha 1 bubmmorexa LJOK

MHOXHUTCIN

https://m.edsoo.ru/7f42fd38



https://m.edsoo.ru/7f43599a
https://m.edsoo.ru/7f435ed6
https://m.edsoo.ru/7f436098
https://m.edsoo.ru/7f42ec80
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42f158
https://m.edsoo.ru/7f42f3f6
https://m.edsoo.ru/7f42f5a4
https://m.edsoo.ru/7f42fef0
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https://m.edsoo.ru/7f42fd38

Paznoxenue KBaaApaTHOT'O TpéX‘lJ’IeHa Ha

bubmuoreka LIOK

2
5 MHOXHTEIN https://m.edsoo.ru/7f42fd38
53 [Ipocretitme n1poOHO-palOHAIbHbIE YPABHEHHS brbmmorexa LOK
P P patl M https.//m.edso0.ru/7f4328¢6
54 [Ipocretitme 1poOHO-palKOHATbHbIE YPABHEHHS bubimorexa [IOK
p POOHOD yp https://m.edso0.ru/7f432b6e
Pelrenyie TEeKCTOBBIX 33124 C ITOMOIILIO bubauoreka LIOK
55 s .
KBaJIpaTHBIX YPaBHCHUI https://m.edsoo.ru/7f42f75c
56 Perrenre TeKCTOBBIX 33124 € ITOMOIILIO bubmauoreka LIOK
KBaJIpaTHBIX YPaBHCHUIT https://m.edsoo.ru/7f4218f6
Koutpoabnas padora no teme "KBaapaTtHbie bubmuoreka IJOK
57 (V) 11 "
ypaBHenusi. KBaapaTHblii Tpexusien https://m.edsoo.ru/7f4301f2
JIuneiiHOE ypaBHEHUE C JBYMs IIEPEMEHHBIMU,
58 ero rpaduk, MpUMephl PEIeHNs YpaBHEHUH B
LENBIX Yhcax
JIuneitHOE ypaBHEHME C ABYMsI IIEPEMEHHBIMU,
59 ero rpaduk, mpuMepsl peIeHns YpaBHESHUH B
LIENTBIX YHCIIaxX
JIuHeliHOe ypaBHEHUE C IByMsI IEPEMEHHBIMH,
60 ero rpaduk, IPpUMephI PEIICHNS YpaBHEHUH B
LIENTBIX YHCIIaxX
61 Pemenue cucrem IByX JTMHEHHBIX YpaBHEHUM C
JBYMS ITepEMEHHBIMA
62 Pemenue cucrem NByX JJMHEHHBIX YpaBHEHUM C
JIBYMS MTepEeMEHHBIMA
63 Pemenue cucrem IByX JTMHEHHBIX YpaBHEHUM C
JIBYMSI TTepEeMEHHBIMA
64 IIpumepsl pelieHus cucTeM HeTMHEUHBIX
YpaBHEHHUH C TByMS ITepeMEHHBIMU
65 [Ipumeps! penieHns CUCTEM HETMHEHHBIX
ypaBHEHUH C IBYyMS TTepeMeHHBIMU
I'padmueckast uHTEpIIpETAIINST YPABHEHHUS C
pag pHpeTalii yp N bubmmoreka LIOK
66 JIBYMSI TIEPEMEHHBIMH U CHCTEM JIMHEHHBIX

ypaBHEHUH C ABYMsI [IepEMEHHBIMHU

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



https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f4328c6
https://m.edsoo.ru/7f432b6e
https://m.edsoo.ru/7f42f75c
https://m.edsoo.ru/7f42f8f6
https://m.edsoo.ru/7f4301f2
https://m.edsoo.ru/7f43d6d6

I'paduueckas nHTEpIpETAlMS YPABHEHUS C

67 JIBYMS TIEpEMEHHBIMH U CUCTEM JIMHEHHBIX 1 Eubmorexa OK
ML TIED https://m.edsoo.ru/7f43d6d6
ypaBHEHUH C ABYMs ITepEeMEHHBIMHU
68 Pemienne TeKCTOBBIX 3a7jau C TOMOIIBIO CHCTEM 1
ypaBHEHHI
69 Pemienne TeKCTOBBIX 3a7jau C TOMOIIBIO CHCTEM 1
ypaBHEHHI
70 Pemrenne TeKCTOBBIX 3aJ1au C TOMOIIBIO CHCTEM 1
ypaBHEHMI
71 YucnoBble HEPABEHCTBA U MX CBOMCTBA 1
72 YucnoBble HEPABEHCTBA U UX CBOMCTBA 1
73 HepaBeHCTBO ¢ 0J1HOM ITepeMeHHON 1
JIuneiiHbIe HEpaBEHCTBA C OJHOW IIEPEMEHHON U bubmmoreka LIOK
74 1 )
UX peIIeHUE https://m.edso0.ru/7f42c692
JIuneiiHbIe HEpABEHCTBA C OJHOW IIEPEMEHHON U bubmmoreka LIOK
75 1 .
UX pelIeHUe https://m.edso0.ru/7f42c840
76 JIuHelinble HEpaBEHCTBA C OJHOW MEPEMEHHON 1 1
WX pelieHue
CucreMbl JIMHEHHBIX HEPABEHCTB C OJTHOU bubnuoreka I[TOK
77 . 1 .
MepeMEHHON M MX pelleHne https://m.edsoo.ru/7f42ch88
CucteMbl JIMHEWHBIX HEPABEHCTB C OTHOM bubmmoreka [IOK
78 . 1 .
IepeMEHHOMN U MX pelIeHne https://m.edsoo.ru/7f42cd2c
79 CucteMbl JIMHEWHBIX HEPABEHCTB C OJTHOM 1
MEPEMEHHON U UX pelIeHue
NzobpaskeHre perieHns TMHEHHOTO0 HEpaBEHCTBA bubmmorexa I[JOK
80 . . 1 .
M MX CHCTEM Ha YHCJIOBOM MPSIMOM https://m.edsoo.ru/7f42c9e4
NzobpaskeHne perieHns TMHEHHOTO HepaBeHCTBA bubmmorexa I[JOK
81 . . 1 .
M MX CHCTEM Ha YHCJIOBOM MPSIMOM https://m.edsoo.ru/7f42c9e4
82 Kountpoabhas padora no remam 1
«HepaBencTBa. CHcTeMbI YPABHEHHUID)
bubmmoreka IJOK
83 [onsitue KIIUA 1
(pyrxn https://m.edsoo.ru/7f433c12
84 OO6nacTh onpeneneHus © MHOXKECTBO 3HAYSHU 1 bubmmoreka LIOK

hyHKIIH

https://m.edsoo.ru/7f433d84



https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f42c692
https://m.edsoo.ru/7f42c840
https://m.edsoo.ru/7f42cb88
https://m.edsoo.ru/7f42cd2c
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f433c12
https://m.edsoo.ru/7f433d84

85 CriocoObl 3aaHust PyHKIMHA 1
86 I'padux pyaxumn 1
87 CpoiicTBa QyHKIMH, KX OTOOpaKEHHE HA 1
rpaduke
88 Urenne U noctpoeHue rpadukoB QyHKIHAH 1
89 [Tpumepsr rpaduKoB GYHKIUH, OTpaXKArOIIUX 1
peajbHbIE TTPOIIECCH
90 @OYHKIINN, OMUCHIBAIOIINE MTPSMYIO U 00pPaTHYIO 1 Bubmoreka LJOK
MPOIOPLHUOHAIIBHBIC 3aBUCUMOCTH, MX IpauKu https://m.edsoo.ru/7f434bbc
91 lMunepOona 1
Bbubmorexa LJOK
92 Tunepbona 1 https:// m.edsg).ru/?f4343e2
bubmmoreka LIOK
93 I'pacpuxc dynxmn y = x* 1 https:// m.edS(I)lo.ru/7f434572
—y2 = 3 =V = .
94 ;(;)ﬁl;iigx};e;égeﬁzé ;]paBH)zH}Ildﬁ EI( |(’31/ICT6M 1 bubmorexa LHOK
N https://m.edsoo.ru/7f434d38
ypaBHEHUI
5 | xypeos 71t § xraceon, obobmene it | ) Bubmiorera LIOK
- ’ https://m.edsoo.ru/7f4371aa
Bcepoccuiickasa nposepounas paboma
9% HToroBast KOHTpOJILHasI padoTa / 1 bubmmoreka LJOK
Bcepoccuiickaa nposepounas paboma https://m.edsoo.ru/7f434eb4
97 IToBTOpEHNE OCHOBHBIX MOHATHUN U METO/10B 1
KypcoB 7 1 8 KilaccoB, 0000IIIeHNE 3HAHUH
98 IToBTOpEHKE OCHOBHBIX MOHSATUNA U METOJOB 1 bubmmorexa I[JOK
KypcoB 7 u 8 Ki1accoB, 000011IeHHE 3HAHHUI https://m.edso0.ru/7f43736¢
99 IToBTOpEHKE OCHOBHBIX MOHSATUNA U METOJOB 1 bubmmorexa I[JOK
KypcoB 7 u 8 ki1accoB, 00001IeHHE 3HAHHUI https://m.edso0.ru/7f437510
100 IToBTOpEHKE OCHOBHBIX MOHSATUNA U METOJOB 1 bubmmorexa I[JOK
KypcoB 7 u 8 ki1accoB, 000011eHnE 3HAHHUI https://m.edsoo.ru/7f4376b4
101 [ToBTOpEHKE OCHOBHBIX MOHATUNA U METOJOB 1 Bubnuoreka IJOK
KypcoB 7 u 8 ki1accoB, 00001eHnE 3HAHUI https://m.edsoo.ru/7f436b88
102 [ToBTOpEHKE OCHOBHBIX MOHSATUNA U METOJOB 1 Bubnuoreka IJOK

KypcoB 7 1 8§ KilaccoB, 00001IeHNe 3HAHUH

https://m.edsoo0.ru/7f437858
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9 KJIACC

Ne Tema ypoka Kosmyectso 1acos Jlata DJ1eKTpOHHbBIE HH(POBBIE
n/m Konrtpoabubie | [IpakTnyeckue o0pa3oBaTe/ibHbIe
Bcero 6 6 N3y4YeHHUus pecypesr
padoThI padoThI
1 PanmonansHble yrcna, MppaloHaIbHbIE YKCa, 1
KOHEUHBIC U OECKOHEUHBIC JCCATUYHBIC IPOOH
MHOXECTBO ASUCTBUTCIILHBIX YHCEIT,
2 JIECTBATENBHBIE YHACIIA KAK OECKOHEUHBIE 1
JeCATHYHBIE IPOOH
B3anMHO 0JJHO3HAYHOE COOTBETCTBUE MEKY
3 MHOXECTBOM JICHCTBUTENBHBIX YHCEN U 1
MHOXXECTBOM TOYEK KOOPAMHATHON MPSIMOU
CpaBHeHUE ICHCTBUTENBLHBIX YHCEI,
4 apudmeTnueckre AeHCTBUSA C ACHCTBUTEILHBIMU 1
YrcIaMu
5 [MpubnmxEéaHOe 3HaYCHNE BETMYUHBI, TOYHOCTH 1
TIPUOITIKEHUS
6 OxpyrieHue Yuces 1
7 OxkpyraeHne 9ucen 1
8 IIpukuka v olleHKa Pe3yJIbTaTOB BHIYMCIECHUN 1
9 IIpuknaka u oLeHKa Pe3yabTaTOB BBIUKCICHUI 1
10 | CroiicTBa YeTHOCTH U HEUETHOCTH (QDYHKIIUN 1
11 I'paduku dyaxmmit: y = kx, y = kx + b, y=k/x, 1
y=x%, y = x, y=[x|
12 I'paduku dyrxmmit: y = kx, y = kx + b, y=k/x, 1
y=x%, y = Jx, y=Ix|
13 I'paduku dyrxmmit: y = kx, y = kx + b, y=k/x, 1
y=x%, y = Jx, y=Ix|
14 I'padukn dyrxmmit: y = kx, y = kx + b, y=k/x, 1
y=x%, y = Jx, y=Ix|
15 I'padukn dyrxmmit: y = kx, y = kx + b, y=k/x, 1

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




I'paduku pynkimii: y = kx, y =kx + b, y=k/x,

0 yme,y = VE yE
17 | KBagparuunas GyHKIusI, €€ TpaduK U CBOHCTBA ﬁgg?;/%:?;sciorﬁ/? £4396¢6
18 | KBagparuunas GpyHKIMs, €€ TpaduK U CBOHCTBA Eggglflﬁ?dzc%orﬁ/? £439842
19 | KaapaTuuHas QpyHKius, ¢€ rpaduK U CBONWCTRA ﬁgg;lflﬁé;asgﬁﬁﬂ £4399b4
20 [MapaGosna, KOOpIMHATHI BEPIIMHBI IAPa0OIIbI, OCh Bubmorexa LJOK
CHMMETPHUH 1apadoJIbl https://m.edsoo.ru/7f439eb4
21 [MapaGona, KOOpAUHATHI BEPIIMHEI IapadoIIbl, OCh Bbubmorexa LJOK
CHMMETPHUH 11apadoJIbl https://m.edsoo.ru/7f43a03a
29 [Mapabosa, KOOpIUHATHI BEPIIMHBI TaPa0OIIbl, 0OCh bubmmoreka LIOK
CHMMETPHUH 11apadoJIbl https://m.edsoo.ru/7f43alac
23 [Mapaboa, KOOpAMHATHI BEPIIMHBI apaboIIbl, 0Ch bubmmoreka LIOK
CHUMMETPHUH 1apadoJIbl https://m.edsoo.ru/7f43a31e
24 [Tapabomna, KOOpIUHATHI BEPITHHEI Tapa0OIbl, OCh bubmoreka [IOK
CHMMETPHH 1apaboIIbI https://m.edsoo.ru/7f43a526
25 | KoutpoJabHas padora nmo teme "®yHkuuu" EH6H,HOTeKa [OK
https://m.edsoo.ru/7f43ab84
2 Jlunelinoe ypaBHeHHe. Pemenne ypaBHeHHH, bubmmorex LIOK
CBOIIAIIMXCA K JIMHEHHBIM https://m.edsoo.ru/7f43bf66
27 Jluneitnoe YPaBHEHHe. Pewienue ypaBHeHui,
CBOZSIIMXCS] K IMHEHHBIM
28 Ksagpataoe ypaBHeHue. Pemenne ypaBHeHwHI, bubmmoreka [JOK
CBOJIAIINXCS K KBaJPATHBIM https://m.edso0.ru/7f43c542
29 Ksagpataoe ypaBHeHue. Pemienne ypaBHeHwHI, bubmmorexa I[JOK
CBOJIAIINXCS K KBaJPATHBIM https://m.edso0.ru/7f43c542
30 | bukBagpatHBIC YypaBHEHUS BHGH,HOTeKa LOK
https://m.edsoo.ru/7f43c3d0
31 | bukBagpatHbIe ypaBHEHUS BHGH,HOTeKa HOK
https://m.edsoo.ru/7f43c3d0
32 [Ipumepsl pelieHus ypaBHEHUH TpeTheil U

IIeTBépTOI‘/’I CTEIICHEH PAa3JIOKCHUCM Ha MHOXHUTCIN
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IIpumepsl pelieHus ypaBHEHUN TPEThER U

33 4eTBEPTON CTeneHel pa3noKeHHeM Ha MHOKHUTEIHU
34 | Pemenue npoOHO-pallnOHATBHBIX YPaBHEHUH EHGJ],HOTeKa LIOK
ttps.//m.edsoo.ru/7f43c9b6
35 | Pemenune npoOHO-pallnOHANBHBIX YpaBHEHUH EH6H.HOTeKa LIOK
https.//m.edso0.ru/7f43c9b6
36 Pemrenne TeKcTOBBIX 3a1a4 anredpanueckuM
METO/IOM
37 Pemrenne TeKcTOBBIX 3ajau anredpanyeckum
METO/IOM
38 Pemrenne TeKcTOBBIX 3ajau anredpanyeckum
METOJIOM
39 KOHTPo.nLHaﬂ paﬁi)Ta M0 TeMe «YpaBHeHUS C
O/THOI1 mepeMeHHOI»
40 | YpaBHeHHE ¢ JIBYMS IEPEMEHHBIMHU U €ro rpaduk EHGH,HOTeKa LOK
https://m.edsoo.ru/7f43d0b4
41 | YpaBHeHHUE C IBYMS ITEPEMEHHBIMH H €TI0 Tpaduk EH6H,HOTeKa HOK
https://m.edsoo.ru/7f43d0b4
42 Cucrema nByX JII/IH“eﬁHLIX yYpaBHEHUH C ABYMS
IIEpEMEHHBIMU U €€ pelleHue
43 Cucrema nByx JII/IH"eFIHLIX YpaBHEHUH C IBYMs
IIEpEMEHHBIMU U €€ peleHue
44 Cucrema nByx JII/IH"eFIHLIX YpaBHEHUH C IBYMs
IIepEMEHHBIMU U €€ pelIeHue
45 Cucrema nByx JII/IH"eFIHLIX YpaBHEHUH C IBYMs
MEpEMEHHBIMU U €€ peleHue
46 Pemenne cucrem nByX ypaBHEHUI, OHO U3 bubmmorexa I[JOK
KOTOPBIX JINHEHHOE, & APYroe — BTOPOU CTENEHH https://m.edso0.ru/7f43d23a
47 Pemenne cucrem AByX ypaBHEHUH, OHO U3 bubmmorexa I[JOK
KOTOPBIX JINHEHHOE, a APYroe — BTOPO CTENEHH https://m.edso0.ru/7f43d55a
48 Pemenne CHCTEM 1BYX YpaBHEHUH, OZLHO U3
KOTOPBIX JIMHEHHOE, a APYroe — BTOPOH cTeNeH!
49 Pemenne cucrem OByX ypaBHEHUH, OHO U3

KOTOPBIX JINHEHHOE, a APYroe — BTOPOH cTeneHn
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Fpa(bnquKaﬂ HUHTEpHOpCTalvuAad CUCTEMBI

50 ypaBHEHHUH ¢ ABYMs lTepEeMEHHBIMHU 1
51 Pemrenne TeKcTOBBIX 3a7a4 anredpandeckuM 1
crocobom
52 Pemienne TeKcTOBBIX 3a7jau anredpanyeckum 1
crocobom
53 KOHTpOHbPaﬂ padoTa no Teme «Cucremsbl 1
yYpPaBHeHUID»
954 | UncnoBble HEpaBEHCTBA U UX CBOWCTBA 1
55 | UncnoBble HepaBEHCTBA U UX CBOWMCTBA 1 ﬁgg;ﬁ%%ﬁisg)orﬁﬂ f43ad5a
56 JIuHelinble HEpaBEHCTBA C OJHOW MEPEMEHHON 1 1 bubmoreka [IOK
UX pelIeHUEe https://m.edsoo.ru/7f43af08
57 JIuHelinble HEpABEHCTBA C OJJHOM MEPEMEHHON U 1 bubmoreka [IOK
UX pelIeHUEe https://m.edsoo.ru/7f43af08
58 JIuHelinble HEpaBEHCTBA C OJHOW NEPEMEHHON 1 1 bubmoreka [IOK
UX pelIcHHe https://m.edsoo.ru/7f43af08
59 CucreMbl JH:IHeﬁHLIx HEPaBEHCTB C OJIHOU 1
[IEpEMEHHON U UX pelleHue
60 CucreMbl JH:IHeﬁHLIx HEPaBEHCTB C OJIHOU 1
[IepEMEHHON M UX pelleHue
61 CucreMbl JH:IHeﬁHLIx HEPaBEHCTB C OJIHOU 1
[IEpEMEHHON M UX pelleHue
62 | KBagpaTHble HEpaBEHCTBA U X PEIICHUE 1 Etptlsg'l;l/%:ialijasiorﬁﬂ 435098
Bbubnuoreka IJOK
63 | KBagpaTHple HEpaBeHCTBA U UX PEIICHUE 1 https://m.edsoo.ru/7f43b21e
Bbubnuoreka IJOK
64 | KBagpaTHble HEpaBEHCTBA U UX PEIICHUE 1 https://m.edso0.ru/7f43b5a2
65 | KBagpaTHble HepaBeHCTBA U UX PEIICHUE 1
66 | KBanpaTHble HEpaBeHCTBA U UX PEIICHUE 1
67 I'padmueckast uHTEpIIpETAIINSI HEPABEHCTB H 1 bubmmorexa LJOK

CHUCTCM HCPABCHCTB C ABYMS ICPEMCHHBIMHA

https://m.edsoo.ru/7f43b098
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Fpa(buquKaﬂ HUHTEpHIpCTallud HEPABCHCTB U

68 CUCTEM HEPABEHCTB C JIByMs MTEPEMEHHBIMU
69 KonTposbHas padoTta o teme «HepaBeHCcTBaY
70 ITonsaTre YMCIOBOH MOCIEA0BATENLHOCTH bubmorexa LIOK
A https://m.edso0.ru/7f43e6c6
7 3ajanue MocaeaoBaTebHOCTH PEKYPPEHTHOM bubmoreka IJOK
(hopmyitoit 1 hopMyJIOi n-To YieHa https://m.edsoo.ru/7f43ebda
72 | Apudmerndeckas ¥ reoMeTpUIEcKasi IPOTPECCUU bubmmorexa [IOK
P p porp https://m.edsoo.ru/7f43ed7e
73 | Apudmerndeckas ¥ reoMeTpUIECcKasi IPOrPECCUU bubmmorexa [IOK
P P porp https://m.edsoo.ru/7f43f3b4
R i o o BuGmiorera LIOK
P porp - CYM P https://m.edsoo.ru/7f43f58a
YJIEHOB
15 | rere ot wmor e Sy moRBX T BuGmorexa LOK
P porp M P https://m.edsoo.ru/7f43ef2¢c
YJIEHOB
16 | rommeapmioosol nporpeecult cyvis nopBoX 1 BuGmorexa LIOK
1P porp - CYM p https://m.edso0.ru/7f43f0c6
YJIEHOB
17 | rormmesmmoesalt opor e, ey nopBiEX 1 Bumorera IOK
c1p porp » OM P https://m.edsoo.ru/7f43f72¢
YJIEHOB
18 | rommapmioosol norpeeault cyvis nopBbX 1 BuGmorexa LIOK
1p porp - CYM p https://m.edsoo.ru/7f43f8a0
YJIEHOB
N3obpakeHre 4eHOB apuMEeTHIECKON 1
79 | reoMeTpUYECKON MPOTPECCHA TOUKAMHU Ha
KOOpPJMHATHOM IMJIOCKOCTU
N3obpakeHre 4IeHOB apu(METHIECKON 1
80 TeOMETPUIECKON TPOTPeCcCuil TOUKaMH Ha
KOOPJAWHATHOW TJIOCKOCTH
81 JIuHeiHbIM U S3KCTIOHEHITMATBHBIA POCT
82 CrioxxHble TPOLEHTHI bubimorexa LIOK

https://m.edsoo.ru/7f43fe0e
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bubmuoreka LIOK

83 COXHEIE TTPOLIEHTHI
pon https://m.edsoo.ru/7f4401a6
84 KonTpoasnas padora no teme «Huciaosbie Bubmoreka LJOK
MOCJIEI0BATEILHOCTHY https.//m.edsoo.ru/7f4404f8
[ToBTOpeHUE, 0000IEHNE U CUCTEMATH3AITUS
85 | 3manwmil. 3anuck, cpaBHEHHE, ACHCTBUS C
I[CI\/'ICTBI/ITCHI)HI)IMI/I qucjiaMH, YMCJIOBas1 HpﬂMaH
86 [ToBTOpeHue, 0000IIEHNE U CUCTEMATH3AITUS
3HaHuil. [IpoLeHTHl, OTHOLIEHNUS, IPOIIOPLIUHU
87 [ToBTOpeHuUe, 0000IIEHNE U CUCTEMATH3AITUS
3HaHui. OKpyTieHue, TpUOIMKEHNE, OIICHKA
IToBTOpenune, 0000IIEHNE U CHCTEMATH3AIHS
88 3HaHI/II§ Perenne TH;KCTOBLIX 3a7a4 ’ bubmorexa LIOK
. a https://m.eds00.ru/7f443b12
apu(pMeTHIECKUM CIIOCOOOM
IToBTOpenue, 0000IIEHNE U CUCTEMATH3AIIS
89 3HaHI/II7E) Pem’eHMe TH;KCTOBLIX 3a7a4 B bubmorexa LIOK
: https://m.edsoo.ru/7f443cd4
apr(pMETHIECKUM CIIOCOOOM
IToBTOpenune, 0000IIEHNE U CHCTEMATH3AIS
90 3HaHI/II7II) Perenne THCIKCTOBI)IX 3a7a4 ’ bubmorexa LIOK
: A https://m.edsoo.ru/7f443fea
apu(pMETHIECKUM CIIOCOOOM
IToBTOpEeHue, 0000IIEHNE H CHCTEMATH3AIIHS
91 3HaHI/II7rI) I1 e’o6 a3(1)11I3aHHe anreb anqecmfx bubmorexa LIOK
- 11peodp p https://m.edsoo.ru/7f4441ca
BBIPQKEHUH, JIOMTYCTUMbIE 3HAYCHUS
IToBTOpenue, 0000IIEHNE U CUCTEMATH3ALIMS
92 3HaHI/II7rI) IIpeob a3(1)11I3aHHe anreb aI/I‘{eCKI/IIlX bubmorexa LIOK
- 7Peodp P https://m.edsoo.ru/7f444364
BBIPKEHUIA, JIOMYCTUMbIC 3HAYCHUS
IToBTOpeHue, 0000IIEHNE H CUCTEMATU3AIUS
93 3HaH1/H§ I1 e’()6 ascl)lliaHne anred anqecmfx bubmorexa [IOK
- 1peodp p https://m.edsoo.ru/7f4446f2
BBIPKEHUIA, JIOMYCTUMbIE 3HAYCHUS
IToBTOpenue, 0000IIEHNE U CUCTEMATH3ALIHS
94 3HaHI/II§ [Ipeod aS;I]ISaHI/Ie anred aI/I‘{eCKI/]I-IX bubmorexa LIOK
- 1'peodp p https://m.edsoo.ru/7f444a94
BBIPKEHHIA, JIOMYCTUMbIE 3HAYCHUS
IToBTOpEHue, 0600IIEHNE U CUCTEMATH3AIIS
P ’ H Al bubmmoreka IJOK
95 | 3HaHwWil. DYHKIUU: TOCTPOCHHUE, CBOMCTBA

H3yYEHHBIX (QYHKLUHI

https://m.edsoo.ru/7f444c56
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[ToBTOpeHUE, 0000IIEHUE U CUCTEMATU3AITUS

bubmuoreka LIOK

96 | 3nanwmil. OyHKIUY: MOCTpOEHHE, CBOHCTBA 1 https://m.edsoo. ru/ TFA44f44
W3YUYEHHBIX QYHKIUHA
gy | Lo coctuemen e | Busmorea LOK
Y - LOCTP ’ https://m.edsoo.ru/7f44516a
W3YUYEHHBIX (QYHKIHUHA
IT
o | Loomense cninemey vt | susmors 10
e - THoeTp ’ https://m.edso0.ru/7f4452e6
W3YUYEHHBIX QYHKIIUHA
IT
99 | snamn, Lpaprsccxoe pestenme ypasmemti e | 1 Butimaorexa LIOK
https://m.edsoo.ru/7f445516
CHCTEM
[ToBTOpeHue, 0000IIEHNE U CUCTEMATH3AITUS
100 | 3uanwmii. 'paduueckoe penieHre ypaBHeHUH 1 UX 1
CHCTEM
101 | UToroBasi KOHTpOJILHAsI padoTa 1
102 | O6oOmIeHre B CHCTeMATH3AIHSI 3HAHUIA 1
OBIIEE KOJIMYECTBO YACOB 1O ITPOI'PAMME 102



https://m.edsoo.ru/7f444f44
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHHUS OCHOBHOM

OBPA30OBATEJILHOM ITPOT' PAMMBI

7 KJIACC
Kon .
HpoBEpsIEMOro IMpoBepsiembie Npe/IMETHbIE PE3YJILTATEI 0CBOCHHS 0CHOBHOI
00pa3oBaTeIbHOIl MPOrpaMMBbl OCHOBHOT'O 00111ero 00pa3oBaHust
pe3yJibTaTa
1 Uucna v BEIYUCICHUS
11 BB\I'HOJIHSITI), coderas YCTHbIE M MUCbMEHHBIE TPHUEMBI, apr(pMeTHYECKHE
JEUCTBHS C PAIIOHAIBHBIME YHCIIAMHU
HaxomuTh 3HaueHHs 4YHCIOBBIX BBIPAKCHWH, NPUMEHSITH pazHOOOpa3HbIE
1.2 CIOCOObI ¥ IPUEMBI BEIUMCIICHHS 3HAUSHNUH IPOOHBIX BBIPAKEHUI, COIEpKAIIUX
OOBIKHOBEHHBIE H JICCTHYHBIE IPOOU
[epexomuTh OT OmHOW (QOpPMBI 3alMCH YHCeNl K Jpyroi (mpeoOpa3oBHIBATH
1.3 JNECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECSATUYHYIO, B
YaCTHOCTHU, B OECKOHEUHYIO JIECITUYHYIO JIPOOb)
14 CpaBHUBaTh U YIOPAI0YNBATH PAIlMOHAIBHBIE YUCIIA
15 OKpyTISTh YHCIa
BBIMOMHATS MPUKHIKY M OIEHKY PE3yJIbTaTa BBIYMCICHHH, OIEHKY 3HAYeHHN
1.6 YHUCJIOBBIX BBIpaKEHUH. BBIMOMHATE JEHCTBHS CO CTENEHSIMU C HATYPaTbHBIMH
MOKa3aTelsIMU
17 [IpuMeHsATh TpU3HAKU JEIMMOCTH, Pa3IOKEHUE Ha MHOMKUTEIM HATypajbHBIX
qrceln
Pemath npakTHKO-OpMEHTHPOBaHHbIE 3aJaud, CBA3AaHHBIC C OTHOLICHUEM
18 BEMMHH, NPOMOPLMOHANBHOCTEIO BEMMIIH, NPOLEHTAMH, HHTEPIPETHPOBATH
PE3yJIbTaThI pElICHUs 3a7a4 ¢ y4ETOM OrpaHU4YEHHUMN, CBSI3aHHBIX CO CBOMCTBAMU
paccMaTpUBaeMbIX O0BEKTOB
2 AnreOpanvecKkre BhIpaXKeHUS
21 Hcnonp3oBaTh anredpandeckyro TEPMUHOIOTHIO U CUMBOJIMKY, IPUMEHSATH €€ B
IIpOLIecCe OCBOCHUS y4eOHOro MaTepuaia
29 Haxomute 3HaueHusi OyKBEHHBIX BBIPAXKEHUH MPH 3aJaHHBIX 3HAYCHUAX
[IepPEMEHHBIX
23 BeimonuaTe mpeoOpa3zoBaHKs LEIOr0 BHIPAXKEHHUSI B MHOTOYICH IPUBEICHHEM
MTOTOOHBIX CJIATaeMBIX, PACKPBHITHEM CKOOOK
24 BbImonHAT yMHOXEHHE OJHOWIEHA HAa MHOTOWIEH M MHOIOYIeHa Ha
MHOTO4YJIEH, IPUMEHATh (GOpMyYJIbl KBaAPAaTa CYMMBI U KBaJpaTa pa3HOCTH
OcCyIecTBIATh PA3JIOKEHUE MHOIOWICHOB HAa MHOXHUTEIM C IIOMOILBIO
25 BBIHECEHHSI 3a CKOOKM OOIIEero MHOXHUTENS, TPYIIHPOBKH CIaraeMbIX,
MIpUMEHEHHs POPMYI COKPAIIEHHOTO YMHOMKEHHSI
26 [IpumensaTs npeobpa3zoBaHUS MHOTOYJICHOB ZUIA PENICHNS PasIMHbIX 327184 13
MaTeMaTHKH, CMEXHBIX IPEIMETOB, U3 PeajJbHON MIPAKTUKU
27 Ucnonp3oBaTh cBOWCTBA CTEMEHEH C HaTypajbHBIMH IOKA3aTEISIMH VIS
npeo0pa3oBaHysl BEIPRXKEHUN
3 YpaBHEHHS 1 HEPAaBEHCTBA
PemwaTe nuHelHbIE ypaBHEHUS C ONHOH MEpEMEHHOM, HpPUMEHsSs MpaBuia
3.1 mepexona OT HCXOIHOIO YPaBHEHHs K pPaBHOCHIBHOMY eMy. IIpoBepsTs,
SIBJISICTCS JIX YMCIIO KOPHEM YpaBHEHUSI
39 [Ipumensarts rpaduyeckue METOnbl MPU PEIICHUH JIMHEHHBIX YpaBHEHUH U HMX
CHCTEM




33 [lomOupare mpuUMepsl MMap YHCEN, SBISIONUXCS pEIICHUEM JIMHEHHOIO
YpaBHEHUS C IByMsI IEPEMEHHBIMU
CTpouTh B KOOPJAMHATHOW IJIOCKOCTH rpaUK JMHEHHOIO YpaBHEHUS C JABYMS
34 MIEPEMEHHBIMU; TOJB3YAICh TpadUKOM, TPUBOJUTH MPUMEPHI  PEIICHUS
ypaBHEHUS
35 Pemath cuctembl IBYX JMHEHWHBIX YPaBHEHUH C JBYMS IEPEMEHHBIMU, B TOM
YuClie rpaduIecKu
CocTaBIATh U peliaTh JUHEHHOE ypaBHEHHE HIIM CUCTEMY JIMHEHHBIX ypaBHEHH
3.6 M0 YCJIOBHUIO 33Jaul, MHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJauu
MOJIYYEHHBIN PE3YJbTAT
4 Koopaunate! u rpaduku. @yHKIMH
Nzo0paxarb Ha KOOpJMHATHOM MPSIMOM TOYKH, COOTBETCTBYIOIIME 3aJJaHHBIM
4.1 KOOpJMHATAM, JIy4d, OTPE3KU, HHTEPBAJIbI, 3aUCHIBATh YHUCIIOBBIC IPOMEKYTKH
Ha anreOpanvdecKoM si3bIKe
4.2 OTMeuaTh B KOOPAWHATHOM TNIOCKOCTH TOYKHU MO 33JaHHBIM KOOpJIUHATAM
4.3 Ctpouth rpaduku JMHEHHBIX QyHKIMA. CTpouTh rpaduk GyHKIUN y = |X]
OnuceiBaTh ¢ TMOMOIIBK  (QYHKIMH M3BECTHBIC 3aBUCHUMOCTH  MEKIY
4.4 BEJIMYMHAMHU: CKOPOCTb, BPEMS, PACCTOSHHUE, LEHY, KOJUYECTBO, CTOMMOCTb,
IIPOM3BOANTENHHOCTD, BPEMsI, 00HEM pabOTHI
4.5 Haxoauth 3HaueHne (HYHKIIMH 110 3HAUCHHIO €€ apryMeHTa
[Monumate rpaduyeckuii Crocod NpeAcTaBiCHUS M aHalu3a WHGOPMAIWH,
4.6 W3BIIEKaTh M HWHTEPIPETUPOBATh HWH(pOpMAIHMI0O U3 TpadUKOB pPEaTbHBIX
MPOLECCOB U 3aBUCUMOCTEN
8 KUIACC
Kon .
HpoBepsieMoro IIpoBepsieMble NpeMeTHbIE Pe3y IbTaThl 0CBOCHHS OCHOBHOI
pesybTaTa o0pa3oBaTe/bHON MPOrpaMMbl OCHOBHOIO 00111ero 00pa3oBaHus
1 Uricna v BRIYHCIEHUS
Hcnonp30oBaTh HaYaIbHBIE TPECTABICHUS O MHOXECTBE JICHCTBUTEIHHBIX YHCET
11 IUT CpaBHEHWS, OKPYTJIEHHS W BBIYMCIEHWH, HM300pa)xatb IeHCTBUTEIHHBIC
YHCIla TOYKAaMHU Ha KOOPIWHATHON TPSAMOI
[IpuMmeHATs TIOHATHE apUPMETHIECKOro KBaJpPaTHOTO KOPHS, HAXOIWUThH
12 KBaJIpaTHBIE KOPHH, UCTIONB3Ysl MIPH HEOOXOAUMOCTH KalbKYJSATODP, BBHITTOTHATH
mpeoOpa3oBaHs BBIPAKEHHUH, COJEpKAIMUX KBaApPATHBIE KOPHU, HCIIONB3YS
CBOIICTBA KOpHEH
13 Hcnonp3oBaTh 3amucu OONBIIMX W MaJbIX YHCENI C TOMOIIBIO JECATUIHBIX
npoOeit u creneneid yrcna 10
2 Anrebpanveckre BhIpaXeHHS
21 [IpuMmeHAT, TIOHATHE CTENEHW C IeNbIM  [IOKa3aTeleM,  BBIONHSITH
rpeoOpa3oBaHMs BRIPAKEHHH, COJIEpKAIINX CTEIEHH C IEITBIM MTOKa3aTeNleM
29 BrImoHATE TOXIECTBEHHBIE MPeo0pa30BaHUs PAIlMOHAIBHBIX BBIpAXKEHUH Ha
OCHOBE IMPaBWJI JEWCTBUN Ha/I MHOTOWIEHAMH H adredpandeckuMu ApoOsiMU
2.3 PacknapiBaTh KBaApATHBIN TPEXUIIEH HA MHOXKHTEIN
24 [IpumensaTs ipeoOpa3oBaHMs BBIPAKEHHUH IS PellIeHUs PasmiiHBIX 32724 13
MaTeMaTHKH, CMEKHBIX TPEIMETOB, U3 PEAIbHON MPAKTHKH
3 YpaBHEHUS U HEPaBEHCTBA
31 Pemate nuHeitHBIE, KBajpaTHBIE YPAaBHEHHA 1 PallMOHAIBHbIC yPaBHEHN,
CBOJISIIIIMECS K HUM, CHCTEMBI JIBYX YPaBHEHUH C IByMs IIepEeMEHHBIMU




3.2

ITpoBOaMTE POCTEHIIINE HCCITCOBAHUS YPABHEHUH U CHCTEM YPaBHEHHM, B TOM
Yucie ¢ IPUMEHEHHEM TpaprUecKuX MPeACTaBICHHH (YCTaHABIMBATE, HUMEET JIH
ypaBHEHHE WM CHUCTEMa YpPaBHEHUU PEIICHHs, €CIIM HUMEET, TO CKOJIBKO, W
rpoyee)

3.3

[TepexomuTh OT CIIOBECHOM (hOPMYITHPOBKH 3a/1auH K €€ anreOpandeckoil MoJenu
C TIOMOIIBI0O  COCTaBIICHUS ypaBHEHUS WM CHCTEMBl  ypaBHECHH,
WHTEPIPETUPOBATE B COOTBETCTBHU C KOHTEKCTOM 3aJaudl TOJTYYCHHBIN
pe3yapTaT

3.4

IIpumeHsATH CBOMCTBA YMCIIOBBIX HEPABEHCTB JIJIsi CPAaBHEHUS, OLICHKHU, peulaTh
JIMHEWHBbIE HEPABEHCTBA C OJHOW IIEPEMEHHOW M MX CHUCTEMBI, [aBaTh
rpauyeckyr0 WUTFOCTPAIlMI0 MHOXKECTBA PEUICHWI HEPaBEHCTBA, CHCTEMbI
HEPaBEHCTB

DyHKINU

4.1

[loHumarh ¥ WMCMONB30BaTh (YHKIMOHAIBHBIE TOHSITHA WM S3bIK (TEPMUHBI,
CHUMBOJINYECKHE 0003HAYEHUS), ONpeeNsaTh 3HaUeHHe (PYHKIMH M0 3HAYCHHUIO
apryMeHTa, Onpe/eNisiTh CBOMCTBA QYHKIMH 1O e€ TpaduKy

4.2

Crpoutb TpaduKy deMeHTapHbIX QYHKIUH BUA:
y=k/x, y=x?y=x3y=[X|, ONKCHIBATh CBOWCTBA YHCIOBON (PYHKIHH IO e&

rpaduky

9 KJIACC

Kon
MpoBePsieMOro
pe3yJbTara

IIpoBepsieMble NMpeAMeTHBIE Pe3yIbTATHI 0CBOEHHSI 0CHOBHOM
00pa3oBaTebHOIl MPOrpaMMbl OCHOBHOTO 00111ero 00pa3oBaHusI

1

Yucna ¥ BEIYUCIECHUS

11

CpaBHUBATH U YIIOPAI0YNBATH PAIIMOHAIBHBIE U HPPAIIOHAIBHbIE YHCIIa

1.2

BremonaaTe apudmernyeckue qeHCTBUS ¢ PallMOHAIFHBIMU YHCIAMH, COYeTas
YCTHBIE ¥ TUChbMEHHBIE TPUEMBI, BBITOIHATH BEIYMCIEHUS C UPPAIIIOHATbHBIMH
YUCIIaMHU

1.3

HaxomuTe 3HaYEHHS CTEIEHEH C IEIBIMH MOKA3aTeIIMU 1 KOpHGfI, BBIYHCIIATH
3HAYCHHU YHCIIOBBIX Bblpa)KeHI/Iﬁ

14

OKpyrnaTe JEHCTBUTENbHBIE UWCHA, BBIIOMHATh NPUKAIKY pe3yiIbrara
BBIYMCIICHAN, OLICHKY YMCJIOBBIX BBIPAXKECHUIT

YpaBHEHHUS U HEPABEHCTBA

21

PemaTh nuHelHbIC U KBaApaTHBIC YPaBHEHUSI, YPAaBHEHHS, CBOISLINECS K HUM,
npocreiimme qpoOHO-paioHaJbHbIE YPAaBHEHUS

2.2

Pemate cucreMbl ABYX JMHEHHBIX YPAaBHEHUH C JBYMsI IEPEMEHHBIMU H
CHCTEMBI IBYX YPaBHCHHUH, B KOTOPHIX OJJHO YPaBHEHHE HE SIBJISICTCS IMHEHHBIM

2.3

Pemate TekcTOBBIE 3amaum  anreOpamyuecKHM — CIOCOOOM €  TIOMOIIBIO
COCTABJICHHS YPaBHEHHsI HJIM CHCTEMBI JIBYX YPaBHEHHH C ABYMs ITEpEMEHHBIMHU

2.4

[IpoBoauTh npocTeiime uccae10Banus ypaBHEHUH U CHCTEM YPaBHEHH, B TOM
yuciae € IpPUMEHEHHEM TIpauyeckux  MpeAcTaBlIeHud  (Hampumep,
yCTaHaBJIMBaTh, UMEET JIM YPAaBHEHHUE WIIM CUCTEMA YpaBHEHUH pPEIICHUS, eCITU
HMEET, TO CKOJIBKO)

25

Pemate nuHEIHBIC HCPAaBCHCTBA, KBAaApPaTHBIC HCPABCHCTBA, I/I306pa)KaTI>
PCHICHNEC HCPABCHCTB Ha YHCJIOBOM HpHMOﬁ, 3allMChIBATh PCHICHUEC C ITIOMOILIBIO
CHMMBOJIOB

2.6

Pemate cucTeMBl TUHEHHBIX HEPABCHCTB, CUCTEMbI HCPABCHCTB, BKIIIOYAIOIINE
KBaJApaTHOC HEPABCHCTBO, I/I306pa)KaTI> peuICHUC CUCTCMblI HCPABCHCTB Ha
YK CIIOBOM HpHMOﬁ, 3alIUChIBATh PCHICHUEC C TIOMOLIBIO CUMBOJIOB




2.7

Hcnons3oBaTh HCPABCHCTBA ITPU PCIICHUHN PA3JIMYHBIX 3a4a4

3 QOyHKIMH
PacnoznaBath QyHKOMM M3y4eHHBIX BUAOB. [lokaspiBaTh cXxeMaTHYECKH

31 pacrmonoxeHrne Ha KOOPIUHATHOW TIOCKOCTH TpadukoB (QyHKUMH BUaa: y=KXx,
y=kx+b, y=k/x, y=ax>+bx+c, B 3aBUCHMOCTH OT 3HaueHHUil K03()(DHUIMEHTOB,
OIUCHIBAThH CBOWCTBA (pyHKIMI

32 [Toka3piBaTh CXEMaTHUYECKH pAaCIONOKEHHE Ha KOOPAWHATHOW IIJIOCKOCTH
rpadukoB GyHKUWH BUga y = VX, Y = |X| ¥ onmHChIBaTh CBOWCTBA (DYHKIMHA

33 Crpouth ¥ M300pakaTh CXeMaTHYeCKH TpaduKd KBaIpaTHUYHBIX (YHKIUH,
OIMCHIBATh CBOWCTBA KBAIPATHUHBIX (DYHKIMH MO UX rpaduKam

3.4 PacnozHaBaTh KBajipaTH4HyI0 (QYHKIHUIO 1O (QOpMyse, MPUBOAUTH MPUMEPHI
KBaJJpaTHYHBIX QYHKIIUHA U3 peabHOM JKU3HU, (DU3UKHU, TEOMETPUHU

4 Apudmernyeckas ¥ reoMeTpudeckas Iporpeccuu

41 PacniozHaBaTh apu()METHYECKYIO U TEOMETPHUECKYIO TPOTPECCUU TPU pa3HbIX
croco0ax 3aJaHust

492 BhIMOnHATE  BBIUMCIEHUS C  UCIONB30BaHWEM QOpMyd N-ro  wieHa
apuMeTHIeCKOr U TeOMETPHUYECKOM MPOrpeccHii, CyMMBbI IEPBBIX N WICHOB

43 N300paxath dJeHBI TOCIENOBATEIPHOCTH TOYKAMH Ha KOOPAMHATHOM
IIJIOCKOCTHU
Pemate 3amaun, CBSI3aHHBIE C YUCIOBBIMH ITOCII€I0BATENBHOCTAMH, B TOM YHCIIE

4.4 3aa4il W3 peajbHON >KM3HM (C HCIOJB30BaHHEM KaJbKyJsATOpa, HHU(POBBIX

TEXHOJIOTHH)




MHNPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KJIACC
Kon IIpoBepsieMblii 3JIEeMEHT COAeP:KAHUS
1 Uucna v BEIYUCICHUS
Jpobu OOBIKHOBEHHBIE M JECSITUYHBIC, Mepexojl OT oAHOW (opmbl 3amucu apodeit K
11 npyroii. lloHsiTHe palMOHANBHOTO YHCIA, 3alKCh, CPaBHEHHE, YIOPIIOYMBAHHE
palMOHAIBLHBIX YHCE
12 Apudmernyeckre IelCTBUS ¢ pallMOHAIBHBIMU YiclIaMu. Perenre 3a1a4 U3 peanbHOH
MIPAKTUKKM HA YaCTH, HA JpO0OHU
13 CrerneHb ¢ HaTYpaJbHBIM TIOKa3aTeIeM: ONpeieeHue, Ipeoopa3oBaHue BHIpaKeHUH Ha
OCHOBE OTIPECICHHS, 3aIUCh OOJBITUX YHCEN
14 [IpomenTsl, 3amuch MPOIEHTOB B BHJAE IpoOU U ApodH B BUJIC MPOLEHTOB. Tpu
OCHOBHBI€ 33/1a4H Ha MPOIICHTHI, pellicHNe 33124 U3 PeaTbHON MPaKTHKH
1.5 [TpuMeHeHue NPU3HAKOB JICTTMMOCTH, Pa3JIOKEHNE HA MHOXHTEIN HATYPAJIbHBIX YHCE
1.6 PeasibHbIC 3aBUCHMOCTH, B TOM YHCIIE MTpsiMasi M 0OpaTHasi MPOIOPIIMOHAIEHOCTH
2 AJreOpanvecKue BRIpaKeHUs
21 IlepemenHble, UUCIOBOE 3HAUEHUE BBIPAXKEHUS C TTIepeMEHHO. JlonycTrMble 3HAaUEHUS
MepEMEHHBIX
29 [pencrasienue 3aBUCUMOCTH MEXK]Ty BEIUYMHAMH B BHJie POpMYIbl. Beraucnenus mno
dhopmynam
2.3 [IpeobpazoBanne OYKBEHHBIX BHIPAKECHHH, TOXKISCTBEHHO PABHBIC BHIPAIKEHHS
2.4 CBOIiCTBa CTEIIEHH C HATYpPaIhbHBIM ITOKA3aTEIeM
25 Opnouwnensl M MHorowieHol. CreneHb MHorowileHa. CloxeHHe, BBIYMTaHHUE,
YMHOX@EHHE MHOTOWIEHOB
26 @opMyJbl COKpaIIEHHOTO YMHOXKEHHUA: KBaJpaT CYMMBbI U KBaApatT pazHocTu. opmyina
pa3HOCTU KBaApaToB. PaziokeHre MHOIOWIEHOB HA MHOXKHUTENN
3 YpaBHeHHS
31 VYpaBHeHHE,  KOPEHb YPABHEHHA,  TIpaBHIa mpeo0pa3oBaHus  YpaBHEHMS,
PaBHOCHJIBHOCTh YPaBHEHHH
32 Jluneitnoe YPaBHEHHE C O,I[HOIE‘I‘ IIEPEMEHHOM, YUCIIO KOpPHEH JMHEHMHOro ypaBHEHUS,
pelieHne JMHEHHBIX YpaBHEHUI
33 COCTaBJ'IeHVI/Ie YPaBHEHHUH 10 YCIOBUIO 3a1a4i. PerieHne TeKCToBBIX 3a1a4 € IOMOIBIO
ypaBHEHUI
3.4 JluneliHOe ypaBHEHHE C ABYMS IEpEMEHHBIMHU U ero rpaduk
CucreMa AByX JIMHEHHBIX ypaBHEHHU ¢ ABYMs IEpeMEHHbIMU. PeleHue cucreM
3.5 ypaBHEHUH crTocOOOM MOCTAHOBKH. [IpuMepHI peleHns TEKCTOBBIX 3a/1a4 C TOMOIIIBIO
CUCTEM YpaBHEHUU
4 Koopaurats! u rpaduku. OyHKIINN
4.1 Koopannaarta TOYKM Ha psIMOi
4.2 UmncioBble IPOMEKYTKU. PaccTosiHIE MEXAY IBYMs TOUKAMH KOOPJMHATHON MPSIMOii
43 HpS{MoyFOJ'II)HVaSI cucrema koopauHat, ocu Ox u Oy. Abcrucca 1 opauHATa TOYKU HA
KOOPJIMHATHOHN IJIOCKOCTH
44 [Ipumepst F?aq)HKOB, 3aJaHHBIX (opMmynamu. YUreHue TpadUKOB  peaNbHBIX
3aBHCHUMOCTEM
4.5 [ounstne pynkuuu. I'padux dpynxkunu. ColictBa QyHKIMHI
4.6 Jluneitnas ¢pynkuus, e€ rpaduk. ['paduk dyakumu y = x|
4.7 I'paduueckoe penieHne TUHEHHBIX YPaBHEHUH U CHCTEM JIMHEHHBIX YpaBHEHUN




8 KJIACC

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHNUS
1 Uwncna v BEIYMCIICHUS
11 KeaapaThbiii kopeHb u3 uucia. [loHsaTue 00 umppanuoHanbHOM uucie. JlecsaTH4HbIe
IpUOIMKEHHS HPPALMOHATBHBIX YHCEI
12 CpolicTBa apu(METHYECKUX  KBaJpaTHBIX KOPHEH W WX NPUMEHEHHE K
IpeoOpa30BaHUIO YHCIOBBIX BHIPAKEHUH M BBIUMCICHUSIM. [leCTBUTENBHBIE YK CTIa
1.3 CrerneHsb ¢ 11eIbIM MOKa3zaTeneM U e€ cBoricTBa. CTaHmapTHAs 3allKCh YKCIia
2 AJreOpanvecKue BEIpaKeHUs!
2.1 KBagpaTablil TpéxuiieH, pa3aoxKeHrne KBaJpaTHOro TpEXUIeHa Ha MHOKUTENN
2.2 Anredpanueckas qpoOb. OCHOBHOE CBOMCTBO alireOpanyeckon Apoou
2.3 CrnoxxeHue, BRIYUTAaHIE, YMHOKEHHE, JICTICHUE aNreOpandeckux qpooei
24 ParmonasibHbIe BRIpQKEHUS U MX MPpeoOpa3oBaHue
3 YpaBHeHHS U HEpPABEHCTBA
3.1 KBanpaTHoe ypaBHeHue, hopMyna KOpHeH KBajpaTHOro ypaBHeHus. Teopema Buera
3.2 Petienne ypaBHEHUN, CBOJSAIIMXCS K JIMHEMHBIM U KBaJIPaTHBIM
3.3 [pocreiimue qpoOHO-palMOHAIEHBIE YPAaBHEHUS
I'paduyeckast nHTEpIIPETAIMS YPABHEHUH C IByMsI IEPEMEHHBIMHU M CUCTEM JIMHEHHBIX
34 ypaBHEHHI C JByMs Ie€peMeHHbIMU. [IpUMepbl pelieHrusT CHUCTEM HENMHEUHBIX
ypaBHEHUH C IBYMs MTEPEeMEHHBIMU
3.5 Pemenme TEKCTOBBIX 3a/1a4 aJIredpandecKuM CriocoooM
3.6 UucioBbie HEPABEHCTBA M MX CBOMCTBA
3.7 HepaBeHcTBO ¢ 01HOM TTEpeMEeHHON
3.8 PaBHOCHIIBHOCTH HEPABEHCTB
3.9 JluHeliHbIC HEpAaBEHCTBA C OHOM ITepeMeHHON
3.10 CucreMbl JIMHEHHBIX HEPABCHCTB C OJHOM IMepeMEHHOM
4 OyHKIIUN
41 [lonstne ¢ynkmuu. OOmacTe ompemeneHuss W MHOXKECTBO 3HAYeHHWH (DyHKITHH.
Crioco0b1 3a1aaust QYHKITHIA
4.2 I'paduk dyaxmnun. Yrenne cBoiicTB GyHKINH 110 €€ TpaduKy
4.3 [Tpumeps! rpadmkoB GHYHKIHIA, OTPaXKAIOMINX PEATbHBIE TTPOIECCHI
44 OYHKIINN, ONUCHIBAIOIIIE IPAMYIO H 00paTHYIO IIPOIIOPIIHOHANBHbIE 3aBUCHMOCTH, UX
rpadukn
4.5 Oyakun Yy =X%, y = X3
4.6 Oyukmmn y = Vx, Y = |1
4.7 ['padmueckoe perienne ypaBHeHHN U CHCTEM YpaBHEHUH
9 KJIACC
Kon ITpoBepsieMblii 3J1eMEHT CO/IEPKAHUS
1 Uwicna v BBIYMCIIEHUS
11 ParmonanpHbIe Yrclia, MppaoOHABHBIE YHCTIA, KOHEUYHbIE M OECKOHEUHBIE JICCATHYHBIC
Jpodu
MHOXECTBO JIEHCTBUTENBHBIX YHUCEN, JEHCTBUTENbHBIE 4YHCIA KaK OECKOHEUHBIC
1.2 JecATHYHBIE JpoOu. B3auMHO OIHO3HAYHOE COOTBETCTBHE MEXAY MHOXKECTBOM
JISMCTBUTENBHBIX YKCEN U KOOPIWHATHOW NpsiMoii. CpaBHEHHE JeWCTBUTENBHBIX YHCEI
1.3 Apudmernyeckne NelcTBUS C ISHCTBUTENbHBIMU YHCIAMH




Usmepenusi, npubamwkeHusi, OuUEHKH. Pa3Mepsl OOBEKTOB OKPYKAIOILIETO MHpa,
JUTUTENBHOCTh MPOLIECCOB B OKpyKatomeMm mupe. [Ipubmmkénnoe 3HaYeHUE BETHYUHBI,

14 TOYHOCTh npuOmmwkenus. Oxpyrienue uuncen. [lpukuaka © OIEHKAa pPe3yabTaTOB
BBIYHCIICHUN
2 YpaBHEHUS U HEPABEHCTBA
2.1 YpaBHEHUS ¢ OJTHOM MepEeMEHHOM
2.2 JIuneitHoe ypaBHeHue. Penienue ypaBHeHUMN, CBOASIIMXCS K TMHEHHBIM
2.3 KsagpaTHoe ypaBHeHue. Perienne ypaBHeHHi, CBOAAIIMXCS K KBaJPaTHBIM
24 EI/IKBa[I}flaTHOG ypaBHeHue. lIpumepsl pelieHuss ypaBHEHUN TpeTbel W 4YeTBEPTOM
CTelneHel pas3iokeHneM Ha MHOKHUTENIH
25 Pemenne 1po0HO-pallMOHATLHBIX YPaBHEHHH
2.6 Cucrembl ypaBHEHHIHA
2.7 YpaBHeHHE ¢ IBYMsI IEPEMEHHBIMU U €ro rpaduk
2.8 Pemenue cucreM ByX JIMHEHHBIX YPaBHEHHM C IByMsI IIEPEMEHHBIMU
29 Pewienne cucrem AByX ypaBHEHUMH, OJHO U3 KOTOPBIX JIMHEWHOE, a APYroe — BTOPOM
CTENeHU
2.10 ['padmueckas nHTEpIIpETAIMs CUCTEMBI YPAaBHEHHH C ABYMS IIEpEMEHHBIMHU
211 Pemenme TEKCTOBBIX 3a/1a4 aJIredpandecKuM CriocoooM
212 UrcnoBble HEpaBEHCTBA U UX CBOWCTBA
2.13 Pernenne MTMHEWHBIX HEPABEHCTB C OJTHOM TTepEMEHH O
2.14 Pemienne cucteM JTMHEWHBIX HEPABEHCTB C OJIHOM MepEMEHHON
2.15 KBagpaTHble HepaBeHCTBa
2.16 I'padmueckast nHTEpIIpETAIMsl HEPABEHCTB U CHCTEM HEPABEHCTB C IBYMsI IEPEMEHHBIMH
3 OyHKIINN
31 Keagpatuunas ¢ynkuus, e€ rpaduk m cBoiictBa. Ilapaboja, KOOpPAWHATHI BEPIIMHBI
11apa0oJIbl, 0Ch CHMMETPHH MapadoIbl
3.2 I'paduku dynkiwmii y=Kx, y=kx+b u ux cBoiicTa
3.3 I'paduku dynkiwmii y=K/X, y = x° u ux cBoiictBa
3.4 ['padmku hyHKIMIA , 1 UX CBOIMCTBA
4 UricnoBble MOCIe0BaTEIEHOCTH
41 OmpeneneHare W CIOCOOBI  3aJaHWsI YHCIOBBIX  ITOCIENOBATEIIBHOCTEH. 3amanne
MIOCTIEIOBATENFHOCTH PEKYPPEHTHOM (hOopMyIoi B popMyIoi N-To YjieHa
492 Apudwmernyeckass mporpeccusi. @opMynsl N-To wieHa apu(METHUECKONW MPOTrPECCHH,
CYMMBI TIEPBBIX N WICHOB
43 I'eomerpuueckass mporpeccusi. @opMynbl N-rO 4ieHa TIEOMETPUYECKOW MPOTrPecCcHH,
CYMMBI TIEPBBIX N WICHOB
44 NzobpakeHre 4ineHOB apupMETHYECKOW M Te€OMETPHUYECKON IMPOrpeccCHil TOYKaMh Ha
KOOPJMHATHOMN MIIOCKOCTH. JIMHEIHBIN U SKCIIOHEHITUAIBHBIA POCT
4.5 CrnoyxHBIC IPOIIEHTHI




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

Kox
NPOBEPSIEMOT0
TpeboBaHUs

IIpoBepsieMble TPeOOBAHUSI K MPeIMETHBIM Pe3yJIbTaTAM OCBOCHHUS
OCHOBHOI 00pa30BaTeJbLHON MPOTrPAMMBbI OCHOBHOTO 001I1€T0 00pa3oBaHHs
Ha ocHOBe PI'OC

YMeHue onepupoBaTh NOHATUSAMU: MHOXKECTBO, IIOJAMHOXKECTBO, OIEpallU HAJl
MHO)KECTBAMH;, YMECHHUE ONEPHPOBATH MOHSATHIMHU: Tpad, CBSI3HBIA Tpad, aepeso,
UK, IPUMEHSTh MX TPH PElIeHNH 3aJay; YMEHHE UCIONb30BaTh rpaduieckoe
IIPEJICTABIIEHUE MHOXKECTB JUIsl OIIMCAHUS PEaIbHBIX ITPOLECCOB U SIBJICHUH, ITPU
pelIeHuy 3a7a4 U3 APYruX yueOHBIX IPEIMETOB

YMmeHue onepupoBaTh MOHATUSIMM: OIpPEACIIEHUE, aKChOMa, Teopema,
JIOKa3aTeIbCTBO; YMEHME PAcliO3HABATh MCTUHHBIE W JIOKHBIE BBICKA3bIBaHMS,
MPUBOJIUTH MPUMEPHI U KOHTPIPUMEPHI, CTPOUTH BBICKA3bIBAHUSA U OTPULIAHUS
BBICKa3bIBaHU M

YMeHre orepupoBaTh MOHATHSAMHU: HATypalIbHOE YHCIIO, TIPOCTOE W COCTAaBHOE
YUCIIO0, JMEMUMOCTh HATYPAJIBHBIX YHCEN, TMPU3HAKA NEIUMOCTH, IIEJI0€ YHUCIO,
MOIYJIb YhCia, OOBIKHOBEHHAsT APOOh M NECATHYHAS IpPO0b, CTAHIAPTHBIA BHUJ
YUCTa, PAIMOHANBHOE YHCIIO, HPPAIMOHAIBHOE YHCIO0, apu(METHICCKUI
KBaJPAaTHBIN KOPEHb; YMEHHUE BBITIOIHATH JCHCTBUS C YHCIAMH, CPAaBHHUBATH U
VIOPSIOYNBATh UHICNIA, TPEACTABIATh YHCIIa Ha KOOPAMHATHOW TIPSIMOMH,
OKPYTJIATH YNCJa; YMEHUE JAeNaTh MPUKHUIKY U OIIEHKY PE3yJIbTaTa BEIUMCICHUN

YMeHHe oOmepupoBaTh TMOHSATHSAMH: CTENEHb C IENbIM  ITOKa3aTeleM,
apu(METUYEeCKUI KBaJpaTHBIH KOpPEHb, MHOTOWICH, airedpaunueckas ApoOb,
TOXKIECTBO; 3HAKOMCTBO C KOPHEM HATypajbHOW CTENeHHW OONbIIe €IWHHUIIB;
YMEHHE BBITIONHATL PacyEThl 1Mo (GopMyliaM, MpeoOpa3oBaHus IENbIX, IPOOHO-
paIoOHANBHBIX BBIPAXKEHUH M BRIPAXKEHUH C KOPHIMH, Pa3IoKeHNEe MHOTOUJIeHA
Ha MHOYKHTEITH, B TOM YHUCIIE C UCIIONIb30BaHUEM (OPMYI Pa3HOCTH KBaJPaToOB U
KBaJIpaTa CyMMBI B Pa3HOCTH

YMeHne onepupoBaTh HOHSATHSAMU: YHCIOBOE PaBEHCTBO, YPaBHEHHE C OXHOU
IIEPEMEHHOMN, YHUCIOBOE HEPaBEHCTBO, HEPABEHCTBO C IIEPEMEHHOM; yMEHHE
pelaTh JTMHENHHbIC U KBaJpaTHbIE ypaBHEHUS, APOOHO-PAIIMOHAJIBHBIC YPAaBHEHUS
C OOHOW IEPEMEHHOM, CHCTEMBl JABYX JIMHEWHBIX YpaBHEHHUM, JHMHEHHbBIC
HEpaBEHCTBA M UX CUCTEMBbI, KBaJpaTHbIE M IPOOHO-PALlMOHAIbHBIE HEPABEHCTBA
C OZIHOM IEpEMEHHOM, B TOM YHUCIIE TIPH PELICHUH 3a/1a4 U3 APYIUX INPEIMETOB U
MPAKTUYECKUX 3a/ad; YMEHHE HCIIOJIb30BaTh KOOPAMHATHYIO MPSIMYIO |
KOOPIMHATHYIO IJIOCKOCTh AJISI H300pakKeHUs! PEIIeHUH YpaBHEHUH, HEPABEHCTB
U CHCTEM

YMeHue onepupoBaTh MOHITHAMU: (HYHKITHS, rpaduK QYHKINU, HYIH QYHKIINH,
MPOMEKYTKH  3HAKOIOCTOSIHCTBA, TPOMEXKYTKA BO3PAcTaHUs, YOBIBaHHUS,
HauOoNpIlee W HauWMEHbIee 3HA4YeHHsS (YHKIUHM; YMEHHE OIepUpOBATH
MOHATUSMH: TIPSIMAsi IPONOPIMOHAIBHOCTD, JUHEHHAast (PYHKIIMS, KBaApaTHUIHASL
¢byHKIMs, oOpaTHas NPONOPLUMOHAIBHOCTh, TMapabona, rumepOoia; yMeHue
CTpOHTH IpauKu (PyHKIHIA, NCTIOAB30BATh TPAQHKH VIS ONPEICIEHHS CBOWCTB
MIPOLIECCOB M 3aBUCUMOCTEH, JUIsl pElIeHHS 3a/1a4 U3 JPYTUX YU4eOHBIX IPEIMETOB
U peaJbHOM JKM3HHM;, YMEHHE BBbIpakaTh (opMyTamMH 3aBHCUMOCTH MEXIY
BEJIMYMHAMHI

Vmenne ONCpUpPOBATH MNOHATHUAMU: MOCICAOBATCIBHOCTD, apI/I(l)MeTI/ILICCKaH nu
TeOMCTpHUYCCKAA mporpeccuun; YMCHUEC HCIIOJIB30BaTh CBOMCTBa
HOCHCHOBaTeHBHOCTeﬁ, (I)OpMYJ'ILI CYMMELI U O6H_[€FO WICHA MpU pCHICHUHU 3a1a4,
B TOM YHMCJIC 3aJa4 U3 JPYTUX y‘le6HLIX opeaMETOB U peaJ’IBHOﬁ JKHM3HHU




YMeHue peraTh 3aJa4 Pa3HbIX THIIOB (B TOM YMCIIE Ha IPOLIEHTHI, IOTH 1 YaCTH,
IBI>KEHHE, paboTy, IEHy TOBApOB M CTOMMOCTH MTOKYTIOK M YCITYT, HAJIOTH, 3aJa91
U3 o0MacTH yHpaBieHUS JHYHBIMH M CeMEHHBIMH (UHAHCAMH); YMEHHUE
COCTaBJIATh BBIPAXKEHMSI, YpaBHEHMs, HEPaBEHCTBA U CHCTEMBI IO YCIOBHIO
3aJa4u, MCCIEAOBATh MOMYyYeHHOE PELICHWE U OLEHHMBATh MPAaBIONOA0OHOCTD
MOJYYEHHBIX Pe3yIbTaTOB

YMeHne onepupoBaTh MOHATHSIMHU: (UTypa, TOUYKA, OTPE3OK, MpsiMas, JIyd,
JoMaHas, yroji, MHOTOYTOJNBHHK, TpPEYrOJIbHUK, paBHOOEAPEHHBIH H
PaBHOCTOPOHHUI TPEYTONBHHUKH, TPSMOYTONBHBIA TpPEYroibHUK, MenuaHa,
OucceKTprica W BBICOTA TPEYTOJNILHUKA, YETHIPEXYTOJBHUK, MapajuIeliorpamMm,
pOMO, MPSIMOYTONBHUK, KBaApaT, Tpameuus; OKPYKHOCTh, KPYT, KacaTelbHas
3HaKOMCTBO C TPOCTPAaHCTBEHHBIMU (DUTypaMu; yMEHHE PeliaTh 3a7adui, B TOM
qrcie M3 MOBCEJHEBHOW KHM3HU, HA HAXOXKJCHUE T€OMETPUYECKHX BEIHYMH C
NpUMEHEHHEM M3yYeHHBIX CBOWCTB (GHUTYp U (HaKTOB

10

YMeHne  omepupoBaTh  MOHSATHSMH:  pPaBEHCTBO  (GUTYp,  PaBEHCTBO
TPEyroJIbHUKOB; MApAIIETBHOCTh U TIEPIICHANKYISIPHOCTD MPSIMBIX, YTOJ MEKIY
NPSMBIMH, TIEPIICHINKYIAP, HAKIOHHASI, TPOEKIHsI, ojooue Gpuryp, nogodHbIe
TPEyroJdbHUKHA, CHUMMETPHS OTHOCHTEIBHO TOYKM H TOpPSAMOH; yMEHHE
pacro3HaBaTh PaBEHCTBO, CUMMETPHIO M mopodue (uryp, mapamienbHOCTh H
MEPIEHTUKYIISIPHOCTD MPSIMBIX B OKPYKAIOIIEM MHpE

11

YMeHre onepupoBaTh MOHSATHUSMH: JTMHA, PACCTOSHUE, YToj (BeTUYMHA YIJIa,
CHHYC ¥ KOCHHYC yTJIa TPEYroJbHHUKA), IUIOMAh; YMEHHUE OIEHUBATh pa3Mephl
MPEMETOB U O0BEKTOB B OKPYXKAKOIIEM MHUDE; YMEHUE MPUMEHSITH (POpMyIbI
nepumMerpa M I1jomaad MHOI'OYI'OJIbHUKOB, MJIMHBI OKPYXXHOCTU MW IIIOHIAAn
Kpyra, oObeMa WPSIMOYTOJIBHOTO TIapajuieNienunea; yYMEHHE MPUMEHSThH
MIPU3HAKN PABEHCTBA TPEYTOJIHHUKOB, TEOPEMY O CYyMME YIJIOB TPEYTOJIbHHKA,
teopemy [ludaropa, TpuroHoMeTprUYECKIE COOTHOIIEHUS TSI BEIYUCIEHUS [UIVH,
paccTosHUM, romaaei

12

YMmenue n300paxarh Miockue GUTYpsl U UX KOMOWHAIMH, TPOCTPAHCTBEHHbBIE
(GUTYypel OT PYKH, C TIOMOIIBIO YEPTEKHBIX WHCTPYMEHTOB M DIEKTPOHHBIX
CPEJCTB IO TEKCTOBOMY FIM CHMBOJIBHOMY OITHCAHHUIO

13

YMeHue omepupoBaTh MOHATHSMH: TPSMOYTONbHAS CHCTeMa KOOPAWHAT;
KOOPAWHATHI TOYKH, BEKTOP, CyMMa BEKTOPOB, ITPOM3BEICHIE BEKTOpa Ha YHCIIO,
CKaJSIpHOE TIPOW3BEICHHE BEKTOPOB; YMEHHE HWCIIONb30BaTh BEKTOPHI M
KOOPAWHATHI IS TIPECTABIICHUS NAHHBIX W PEIIeHHs 3a/1ad, B TOM YHCIE U3
JIPYTUX YIeOHBIX MMPEIMETOB U PEATHHOMN KU3HH

14

VYMeHue omnepupoBaTh IMOHSATHSAMH: CTONOMKOBBIE M KpPYTOBBIE IHArpaMMEL,
TaOIUIBI, cpeqHee apudMeTHYecKoe, MearaHa, HauOoNbllee W HaWMEHbIIee
3HAYEHMs, Pa3Max YHCIOBOrO HAOOpa; YMEHHE M3BIEKATh, HHTEPIPETHPOBATh U
mpeoOpa3oBeIBaTh WH(GOPMAIMIO, TMPEACTABICHHYI0 B Ta0nWmax ©W Ha
JMarpaMMax, OTpaskarollyro CBOMCTBA M XapaKTEPUCTUKH PEaIbHbIX IPOIECCOB U
SIBJICHHI; YMEHHUE PACIIO3HABAaTh N3MEHUMBBIC BETMYMHBI B OKPYKAIOIIEM MUPE

15

YMeHue oneprupoBaTh MOHATHSIMA: CITyYaiHBIN OIBIT (CIyYaifHBIN AIKCIIEPUMEHT),
3JIEMEHTapHOE COOBITHE (AIIEMEHTAapHBIA HCXO/) CIIyYaiHOTO OMbITa, CIydaiHOe
COOBITHE, BEPOATHOCTH COOBITHS; YMEHHE HAXOAUTH BEPOATHOCTH CIy4alHBIX
COOBITHI B OIIBITaX C PABHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU; YMEHHE
pemaTh 3aJa4d METOIOM OpraHM30BAaHHOTO Iepebopa M C HCIOIb30BAHHUEM
MpaBUja YMHOXCHUS; YMEHHE OLEHUBATH BEPOSTHOCTH peajbHBIX COOBITHI M
SIBICHWH, TIOHMMATh POJIb TPAKTUYECKH JIOCTOBEPHBIX M MAaJIOBEPOSITHBIX
COOBITHH B OKpY)XalolleM MHpPE M B JKW3HH; 3HAKOMCTBO C TIOHSTHEM
HE3aBUCHMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJBIINX YHCENI H €r0 POJIBIO B
MacCOBBIX SIBJICHHSIX

16

Vmenne BBI6I/IpaTI> HO,Z[XOI[SIH_II/Iﬁ H3y‘l€HHBIfI MCTOA [Jid PCHICHUA 3aJadvu,
NPUBOAWUTH NPUMEPLI MATCMATUYCCKUX 3aKOHOM€pHOCT€ﬁ B IIPUPOAC U KU3HU,




pacrio3HaBaTh MPOABJICHHUE 3aKOHOB MATCMATUKU B HCKYCCTBE, OIHMCLIBATH
OTACILHBIC BBIJAOMIUCCA pPE3YJIbTaThbl, TIOJNYYCHHLIC B XOAC pPa3BUTUA

MAaTEMAaTHUKKU KaK HAYKH, IPUBOAUTH MMPUMEPBI MATECMATHUYCCKUX OTKpI)ITI/Iﬁ n ux
ABTOpPOB B OTE€YECCTBECHHOM U BCCMI/IpHOﬁ HUCTOpHU




HNEPEYEHbD 3JIEMEHTOB COAEPKAHUSA, IPOBEPAEMBIX HA OI'D ITO

MATEMATHUKE
Kon IIpoBepsieMblii 2JIEMEHT CofePsKaAHMS
1 Yucna 1 BEIUKCIICHUS
1.1 Harypanbaelie u niensie yncna. [Ipu3Haku IeTMMOCTH HENbIX YUCET
1.2 OOBIKHOBEHHBIE U JICCATHYHBIC IPOOH, IPOIICHTHI, 0CCKOHCUHBIC IIEPUOTUICCKHUE IPOOH
1.3 PanmonaspHble yricna. ApupMeTHUECKHE Olepallii C PalliOHATBHBIME YHCIaMHU
14 JleiicTBuTeNbHBIC YKciia. ApUGMETHUECKUE ONIEPALIUHU C JISHCTBUTEIBHBIMHU YHCIAMHU
15 HpH6J1H>KéHVHLIe BBIYMCJICHUS, TTPaBUJIa OKPYTJICHUS, TIPUKHUJIKA U OLICHKA pe3ysibTara
BBIYUCIICHHIH
2 AJreOpanvecKue BEIpaKeHUs
2.1 BykBeHHBbIe BRIpaKEHHUSI (BbIpaXKEHHUS C TIEPEMEHHBIMH)
29 Cremnenb ¢ 1enbiM mokazateneM. CTeneHb C palliOHATBHBIM IToKazaTeneM. CBOMCTBa
CTEIEeH!
2.3 MHoro4seHbl

2.4 Anredpaunueckas 1po0b

ApumMernyecknii KOpeHb HaTypajbHOW cremeHu. JleficTBUs C apupMeTHUYECKHUMHU

2:5 KOPHSIMU HaTypaJlbHOW CTENEHU
3 YpaBHeHHS 1 HEpPaBEHCTBA
3.1 Lenble u qpoOHO-paMoHaANBbHbIE YpaBHEeHUs. CHCTEMbI H COBOKYITHOCTH YPaBHEHHHA
3.2 Lenbie u qpoOHO-paIiioHaIbHbIC HepaBeHCTBA. CUCTEMBI M COBOKYITHOCTH HEPABCHCTB
3.3 Pemenne TeKcTOBBIX 33124
4 UmrcIoBBIE MOCIEI0BATELHOCTH
4.1 ITocaenoBaTensHOCTH, CIIOCOOEI 3aaHuUs ITOCIIENOBATENLHOCTEN
4.2 ApubmMernyeckas v reoMeTprueckas mporpeccuu. Gopmysa CIOKHBIX IPOICHTOB
5 OyHKIINH
Oyukius, crnocods! 3ananus Gyakmun. ['paduk ¢pynkumn. O6macTe onpeneneHus u
51 MHOXKECTBO 3HaueHud (QyHkunu. Hymm ¢ynkmun. [IpomexyTkn 3HAKOMOCTOSHCTBA.
[MpoMexyTKH MOHOTOHHOCTH (GYHKIIUH. MaKCUMyMbl W MHHUMYMBI (DYHKIIHH.
Haubonbiee 1 HanMeHbllee 3HaUCHHE QYHKIIUU HA POMEKYTKE
6 KoopauHatsl Ha IPSMOM U MJIOCKOCTH
6.1 KoopaunatHas npsmas
6.2 JlexapToBBl KOOPIMHATHI Ha TUIOCKOCTH
7 ['eomerpus
7.1 ['eomerpudeckne GUTYPHI M UX CBOMCTBA
7.2 TpeyronsHUK
7.3 MHOTrOyTOJIEHUKH
7.4 OKpyHOCTb 1 KpyT
7.5 H3MepeHre reoMeTpUIecKUX BETHIUH
7.6 BekTtops! Ha mockocTH
8 BeposTHOCT U CTaTHCTHKA
8.1 OnucarenbHas CTaTUCTHKA

8.2 BepositHOCTB

8.3 KomOunaropuka

8.4 MHoxecTBa

8.5 ['pader




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

* Matematuka. AnreOpa: 7-i kiacc: 0a30BbIi ypOBEHb: yueOHUK; 15-¢ uzmanue, nepepadboranHoe, 7
knacce/ MakapsraeB FO.H., Munmiok H.I'., HetukoB K.W. u ap.; nox pegakumeit TensikoBckoro C.A.,
AxtnonepHoe obmiectBo «M3narensctBo «IIpocBerieHune»

» Matemartuka. AnreOpa: 8-if kiiacc: 0a30BbIi ypOBEHb: YueOHUK; 16-¢ uzmanue, nepepadoraHHoe, 8
knacc/ MakaperaeB FO.H., Munmiok H.I'., HetukoB K.W. u ap.; nox pegakumeit TensikoBckoro C.A.,
AxtnonepHoe obrmiectBo «M3narensctBo «IIpocBerieHune»

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

knacc/ MakapsrueB FO.H., Munmiok H.I'., HemikoB K.W. u np.; mon penakiueir TensikoBckoro C.A.,
Axunonepnoe o6mmectBo «M3natensctBo «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, paccKa3pIBAIONMIAE O MATEMATHKE U €€ TTPHIIOKCHISX.

e Geogebra — mpuIIoKeHHe ¢ OTKPBITHIM HCXOHBIM KOJIOM, CIICIIHAILHO Pa3pabOTaHHOE KaK CPEICTBO
M3y4deHUS U 00ydeHUs TEOMETPHH U anredpe.

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



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