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NOACHUTEJIBHASA 3AIIMCKA

AnreOpa  sIBISIeTCS. ONHUM U3 ONOPHBIX KypPCOB OCHOBHOTO 0O0IIero o0pa3oBaHHUs: OHa
obecrieunBaer U3ydeHue APYrux JUCLHUILINH, KaK €CTECTBEHHOHAayYHOr0, TaK U TYMaHUTApHOI'O LIUKJIOB,
e ocBOeHHME HEOOXOAMMO IJisi MPOJODKEHHS 00pa3oBaHMs W B TOBCEAHEBHOW KHM3HH. PasButhe y
00y4aroMXCs HAyYHBIX MPEICTABICHUN O MPOUCXOKICHUHM U CYITHOCTH aJireOpanyecKux aOCTpaKIuii,
crocobe OTpakeHUs] MaTeMaTH4YeCKOW HayKoW SBICHHH M TPOIECCOB B MPUPOIE M OOIIECTBE, POIH
MaTEeMaTHYECKOr0 MOJCIMPOBAHUS B HAyYHOM IO3HAHWUHU U B MPAKTHKE CIIOCOOCTBYET (hOPMUPOBAHUIO
HAay4YHOI'0O MHPOBO33PCHUA M Ka4YCCTB MBIINUICHUA, HeO6XOI[I/IMLIX A1 ajarnTtaiu B COBPEMCHHOM
nudpoBoMm obrmiecTBe. M3ydueHue anreOpbl oOecrieuMBacT pa3BUTHE YMEHHS HaOJIOJaTh, CPaBHUBATH,
HaXOoOUTb 3aKOHOMEPHOCTH, Tpe6yeT KPUTUYHOCTHU MBINLJICHHA, CHOCO6HOCTI/I APryMCeHTHUPOBAHO
00OCHOBBIBATh CBOM JICMCTBUSI W BBIBOABL, (popMynHpoBaTh yTBepkieHus. OcBoeHHe Kypca anreOpbl
obecrieunBaer pa3BUTHE JIOTUYECKOr'O MBIIIICHUS OO0YYarOIIUXCS: OHU HCIONB3YIOT ACAYKTUBHBIC H
WHAYKTHBHBIE PacCyXJeHuUs, 0000IIeHNe U KOHKPETU3aIlnIo, adcTparupoBanue U ananoruto. O0ydeHne
anreOpe MmpejrnonaraeT 3HaYUTENbHbI 00bEM CAaMOCTOSITENBHON JEATENFHOCTH 00yYarOIiXCsl, TOITOMY
CaMOCTOSTEIIbHOE PEIICHHUE 3a]1a4 SIBJISIETCS pean3annell JesTelbHOCTHOTO MPUHIUTIA 00yYeHusI.

B crpykrype mporpaMmbl y4eOHOro Kypca «AureOpa» Hjisi OCHOBHOIO OOIIEero oOpa3oBaHUSs
OCHOBHOE MECTO 3aHUMAIOT COJIepPKATENbHO-METOqUeCKHe JIMHUKM: «Uucna W BBIYMCICHHUS,
«Anrebpandeckue BBIpOKEHHS», «YpaBHEHUS W HepaBeHCTBa», «Dynkuuu». Kaxmas w3 3THX
COZIEP)KATEIbHO-METOANYECKUX JIMHUM pa3BUBAETC HAa MPOTSDKEHUH TPEX JIET M3y4deHHs Kypca,
B3aMMOJCHCTBYSI C OPYTUMH €ro JHHHSIMA. B Xome wu3ydeHns y4eOHOro Kypca oOy4arommmcs
MPUXOJUTCH JIOTUUCCKU pacCCyXIaTh, UCIIOJIb30BATh TeOpeTHKO-MHO)KeCTBeHHBIﬁ s36IK. B ¢BsI3M ¢ 5THM B
nporpaMMmy y4ueOHOro Kypca «Anredpa» BKIFOUEHBI HEKOTOpPhIE OCHOBBI JIOTHKH, TPEICTABIICHHBIE BO
BCEX OCHOBHBIX paslefiax MaTeMaTHYecKOro oO0pa3oBaHUS W  CHOCOOCTBYIOIIME — OBIAICHHUIO
00y4aloMMUMHCS OCHOB YHWBEPCAJHHOIO MaTeMaTH4ecKoro s3bika. ComepKaTedbHOW M CTPYKTYPHOM
0COOCHHOCTHIO YIeOHOT0 Kypca «Anredpay SBISIETCS €r0 HHTETPUPOBAHHBIA XapaKTep.

Conepxxanve nuHMHM «YWcCna W BBIYUCIEHUS» CIYKUT OCHOBOW ISl JAJbHEHIEro H3y4eHHus
MaTeMaTHKH, CIOCOOCTBYET pAa3BUTHIO y OOYYArONIUXCSl JIOTUYECKOTO MBIIIICHUS, (HOPMHUPOBAHUIO
YMEHHSI TIOJIb30BAThCS aJTOPUTMAMH, a TAaKXKe MPUOOPETEHUIO MPAKTHUYECKHNX HABBIKOB, HEOOXOIUMBIX
JUTA TIOBCEIHEBHOW >KM3HU. Pa3BuTHE MOHATHSA O YWCIIe HA YPOBHE OCHOBHOTO 0OmIero 00pa3oBaHUA
CBS3aHO C pAaIMOHANGHBIMA ¥ HWPPANHOHAIBHBIMHA YHCIIaMH, (OPMUPOBAHHEM TPEACTABICHUN O
NECTBUTEIILHOM 4YHCIIE. 3aBepIIeHNe OCBOCHHS YWCIIOBOW JHHHHM OTHECEHO K CpemHeMy oOmemMy
00pa3oBaHUIO.

Conepxanve nByX anreOpanmdecKuX JTUHUA — «AnreOpanveckrue BBIpRXKEHUS» U «YPaBHEHUS U
HEpaBEHCTBA» CHOCOOCTBYyeT (OPMHUPOBAHWIO y OOYy4alOMMXCS MAaTeMaTHYecKoro —ammapara,
HEOOXOAMMOTO ISl PEIIeHns 3a/1ad MaTeMaTHKH, CMEXHBIX TPEAMETOB M MPAaKTUKO-OPHEHTHPOBAHHBIX
3amad. Ha ypoBHe ocHOBHOro o0mero oOpa3oBaHWsl Yy4eOHBI MaTepual TPYIIHAPYETCS BOKPYT
paIoHANIBHBIX BEIpaXeHUH. Anredpa JeMOHCTPHPYET 3HAUCHHE MaTEeMaTHKN KaK S3bIKa JUIs TIOCTPOEHUS
MaTeMaTHYeCKNX MOJICNeH, OMMCaHUs TMPOLECCOB W SBJICHWU peanbHOro Mupa. B 3amadm oOydeHHS
anrebpe BXOIAT TaKKe AalbHEHIee pa3BUTHE AITOPUTMHUYECKOTO MBIIUICHUS, HEOOXOTUMOro, B
YaCTHOCTH, JIJISl OCBOEHHS Kypca MH(POPMATHKH, W OBIAJCHHWE HABBHIKAMH JIENYKTUBHBIX PACCYXKICHUH.
[IpeoOpazoBanue CHUMBONBHBIX (OPM CIIOCOOCTBYET pPa3BUTHIO BOOOpaKEHUsS, CIIOCOOHOCTEH K
MaTeMaTHYeCKOMY TBOPYECTBY.

Conepxxanve (pyHKIIMOHATBHO-TpAUUECKONW JIMHUU HAIeJIeHO Ha IOJyYeHHE OOy4arolIMMUCS
3HAaHUUA O (YHKIUSAX KaK BaKHEHIIEH MaTeMaTHYecKOW MONENH sl ONHWCAHUS W HWCCIENOBAHUS
Pa3HOOOpa3HBIX TMPOILECCOB WM SBJIEHWH B Npupoae u odOmiecTBe. M3yueHue marepuana criocoOCTByeT
pa3BUTHIO Y OOydYalOMMXCS YMEHHS WCIIONb30BaTh pPA3IMYHbIE BBIPA3UTEIBHBIE CPEACTBA S3bIKa
MaTeMaTHKH — CJOBECHbIE, CHMBOJHMYECKHE, TrpaduuecKkue, BHOCUT BKIaa B (QopMUpOBaHUE
MPEACTaBICHUH O PO MaTEMAaTUKU B Pa3BUTHU LIMBUIM3ALUHU U KyJIbTYPHI.



CormacHo yueOHOMYy miaHy B 7-9 kiaccax u3ydaercss yueOHBIH Kypc «Anredpa», KOTOpBIH
BKJTIOYAET CJIEAYIOIINE OCHOBHBIC Pa3lieNbl colepkaHus: «Uucna W BBIUUCICHHUS», «ANredpandeckue
BBIPXCHHS», «Y paBHEHHS M HEPABEHCTBa», «DYHKIIHUNY.

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



COJAEPXAHME OBYYEHUSA

7 KJIIACC

Yucna u BbIYHCICHUS

Jpobu OOBIKHOBEHHBIE W JIECATHYHBIC, MEPEXol OT OAHOH (opMbl 3amucu Apodeld K Ipyrou.
ITonsiTue pallMOHAJIBHOI'O 4ucCJjia, 3alllCb, CpPaBHCHUC, YIOPAAOUYMBAHHUEC pPALOMUOHAJIBHBIX YHCECII.
Apudmernyeckue ICHCTBUS C pallMOHATIBHBIMU YHCIaMH. PerieHue 3a1ad M3 pealbHON MPaKTHKH Ha
4acTH, Ha IPOOH.

CreneHb ¢ HaTypaJbHBIM TOKa3aTelleM: OmpelelieHre, MpeoOdpa3oBaHne BBHIPAKEHUI HAa OCHOBE
OIIpPENENICHHs, 3aIiCh OONBIIMX 4Kcell. [IpOleHTHI, 3amKuch MPOIICHTOB B BUJE IPOOHM U IpoOU B BHUJC
IIPOLCHTOB. TpI/I OCHOBHBIC 3aJa4i Ha NPOUCHTHI, pCHICHUC 3aaa4 U3 pCaHbHOﬁ ITPAaKTUKH.

HpI/IMeHeHI/Ie IMPU3HAKOB ACIIMMOCTH, PA3JIOKCHNEC HAa MHOXHNTEIIN HATYPAJIbHbIX YUCCII.

Peanburie 3aBUCUMOCTH, B TOM YUCJIC IIpsAMas U O6paTHa$I MpOoNnoOpIHOHAIBHOCTH.

Aare0panyeckue BbIpaKeHUS

IlepemenHble, YHUCIOBOE 3HAYEHUE BBIPAXKEHUS C TMEpeMEeHHOW. JlomycTuMble 3HaYeHUs
MEPEMECHHBIX. HpeI[CTaBJ'IeHI/Ie 3aBUCUMOCTU MCXKAY BCINYMHAMU B BH/C d)OpMy.HI)I. Breraucnenus 1o
¢dopmynam. [IpeoOpa3oBaHue OYKBEHHBIX BBIPAKECHHH, TOXJICCTBEHHO PAaBHBIC BBIPAXKEHHS, MpaBUIIa
npeoOpa3oBaHus CyMM U TPOM3BENEHHUN, IMpaBUIa PACKPBITHS CKOOOK W TPUBENEHHS TOIOOHBIX
ClTaraeMpIX.

CBO¥iCTBa CTENEHN C HATYPATBHBIM IIOKA3aTeIEM.

OIIHO‘IJICHBI n MHOrowieHsl. CTeneHpr MHOIOYIEHA. C.HO)KCHI/IC, BBIYUTAHUEC, YMHOXCHUC
MHOroujieHoB. PopMyJibl COKpaIllEHHOIO YMHOXKEHHUS: KBaJpaT CyMMbl U KBajpaT pa3HocTd. Popmyna
pa3HOCTH KBaJpaToB. Pa3nokeHre MHOTOWIEHOB HA MHOKHTENH.

YpaBHeHHs M HEpaBEeHCTBA

VYpaBHeHHE, KOPEHb YpaBHEHMs, IIpaBWiIa MpeoOpa3oBaHUs YPaBHEHMS, PABHOCUIBHOCTh
YpaBHEHUH.

JIuHeliHOEe ypaBHEHHE C OJHOW TMEPEMEHHOW, YMUCIO0 KOPHEW JMHEWHOrOo YpaBHEHMS, PEIleHHE
JTUHEHHBIX ypaBHeHHWU. CocTaBlieHWE YpaBHEHWH IO YCJIOBHIO 3alayd. PermeHre TEeKCTOBBIX 3amad ¢
MOMOIIBIO YPaBHEHUH.

JluneliHoe ypaBHEHHE C ABYMS TIepEMEHHBIMU U ero rpaduk. Cucrema AByX JTUHEHHBIX ypaBHEHHN
C IByMs IepeMeHHbIMH. PemieHue cructeM ypaBHEHUH criocoOoM moacTaHoBKH. Ilpumepsl perieHus
TEKCTOBBIX 3a/1a4 C [IOMOLbIO CUCTEM YPaBHEHHM.

DyHKIUU

Koopnuuara Toukn Ha npsamoi. YucioBble mpoMexyTkH. PaccrosiHue Mexay AByMsI TOUYKaMU
KOOPAWMHATHOMN MPAMOH.

[IpssMoyronpHas cuctema KoopauHat, ocd OxuQy. Adciucca 1 OpAUHATa TOYKH HA KOOPAUHATHOM
wiockoctd. [Ipumepsl rpadukos, 3amaHHbIX (popmymnaMu. UreHne rpauKoB peabHBIX 3aBUCHMOCTEH.
[onsarune ¢yakumu. I'padux yakmuu. CeoiictBa pynkuuil. Jlunelinas ¢ynkuus, e€ rpaduk. [paduk
¢dbyaxun y = [x|. I'padugeckoe pemnienne TMHEWHBIX YPaBHEHUA U CCTEM JIMHEWHBIX yPaBHEHHH.

8 KJIACC

Yucna v BBIYUCICHAS

KBanpathslii kopens u3 uucna. [lonsarue 06 uppanuoHaasHoM uncie. JlecsTHaHble MPHONINKEHUS]
uppauMoHalIbHbIX uucen. CBoiicTBa apu(METHYeCKHX KBaJIpaTHBIX KOpHEH M HUX IpPUMEHEHHE K
peoOpa3oBaHMIO YHCIOBBIX BHIPAXKEHUH U BBIYMCIICHUSIM. JleficTBUTEIbHbIE YHCIIA.

CreneHsb ¢ 1enbIM IoKazaTeneM U e€ cBoiicTBa. CTaHAapTHAS 3alKCh YUCTa.

AuredOpanyeckue BbIpayKeHUs1

KBanmpaTHblil TpéxuiieH, pa3ioKeHne KBaIpaTHOro TPEXUIeHa Ha MHOXKHTEIH.

AunreOpandeckasi Jpo0b. OCHOBHOE CBOHMCTBO anredpandeckoll apodu. CiiokeHue, BBIYMTAaHUE,
YMHOX€EHHE, JIeJIeHHe alre0pandeckux Apoodeii. PanmonanbHbie BBIpaKEHUS U UX IPeoOpa3oBaHue.



YpaBHeHHs U HEPAaBEHCTBA

KBanpatHoe ypaBHeHue, ¢opMmyna KOpHeH KBaapaTHOro ypaBHeHus. Teopema Buera. Pemenue
ypaBHEHUH, CBOJSIINXCS K TMHEHHBIM B KBagpaTHBIM. [IpocTelinme ApoOHO-pallioHaIbHbIC yPaBHEHUSL.

I'paduueckas nHTEpIpeTanyst ypaBHEHUH ¢ JBYMS IEPEMEHHBIMU M CUCTEM JTMHEHHBIX YpaBHEHUH
C IByMs mepeMeHHbIMU. [IprMeps! perieHus: CucTeM HeJIMHEHBIX YpaBHEHUH ¢ IBYMs MTepEMEHHBIMHU.

PerieHre TeKCTOBBIX 337124 anreOpandecKUM CIIOCOOOM.

HucnoBble HEpaBEHCTBA M MX CBoWcTBA. HepaBeHCTBO ¢ OJHOW mIepeMeHHOM. PaBHOCHIBHOCTH
HepaBeHCTB. JIuHeliHble HepaBeHCTBA ¢ OfHOM mepeMeHHOM. CHcTeMbl JTMHEHHBIX HEpaBEHCTB C OJHOU
[IEPEMEHHOM.

DYyHKUNHU

[oustre pynkuu. O61acTh oNnpeaeneHns 1 MHOKECTBO 3HaueHnH QyHKIuu. CriocoObl 3a1aHust
GyHKIUH.

I'padux ¢ynkiun. Urenne cBodcTB QyHKIMH 1mo e€ rpaduky. [Ipumepsr rpadukoB QyHKIMA,
OTpaXkaroIlUX peabHbIC IIPOLIECCHI.

OyHKIMH, OMUCHIBAIONINE TPSIMYI0 U 00pPAaTHYIO TPOMOPIIMOHAIBLHBIC 3aBUCUMOCTH, UX TpaduKu.
Oyukuun y = x%, y = x3, y = x, v=|x|. Tpacduueckoe pemieHre ypaBHEHHI i CHCTEM ypaBHEHHIA.

9 KJIACC

Yucna u BbIYUCIEHUS

PaHI/IOHaHBHBIe qyunciia, MppaiuOHAJIbHBIC YKUCJIa, KOHCYHBLIC U 66CKOH€‘IHLIC JACCATUYHBIC llpO6I/I.
MHO0X€eCTBO ﬂCﬁCTBI/ITCHI)HI)IX YHUCCII, JICI\/’ICTBI/ITGHBHBIG yrciaa Kak OECKOHEYHBIE JCCATUYHBIC )IpO6I/I.
Bzaumuo OAHO3HAYHOEC COOTBETCTBUEC MECKAY MHOXCCTBOM HCI‘/'ICTBI/ITCHLHI)IX HUCCII U KOOpHHHaTHOﬁ
MPSMOH.

CpaBHeHME 1€HCTBUTENBHBIX YUCEl, apu(hMeTHUECKUE eHCTBUS C ACHCTBUTEIILHBIMI YHUCIAMH.

Pa3mMepbl 00bEKTOB OKpPYIKAIOIIEro MUPa, JJIUTEIBHOCTD IIPOLIECCOB B OKPYXKAIOLIEM MHpE.

ITpubnuxEéHHOE 3HaUeHUE BEIWYMHBI, TOYHOCT Npuonuxkenus. Oxkpyriaenue yucen. Ilpuknaka u
OLIEHKA PEe3y/IbTaTOB BBIYMCIIEHUI.

YpaBHeHHs M HEpaBEHCTBA

JluneitHoe ypaBHeHue. Pemenne ypaBHEHUN, CBOASIINXCS K TUHEHHBIM.

KBagpatHoe ypaBHeHue. PemieHue ypaBHEHMU, CBOASIIMXCS K KBaApaTHbIM. BHKBagpaTtHOE
ypaBHeHue. Ilpumeprl pelieHuss ypaBHEHHM TpeTbe M 4YETBEPTOM CTENEHEH pasjoKEHWEM Ha
MHOXHTEIH.

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

YpaBHeHHE ¢ AByMS TIEpEMEHHBIMU U ero rpaduk. Pemenne cucrem AByX IMHEHHBIX YpaBHEHUH €
IBYMSI IIepeMEHHBIMHU. PelieHne cucteM IBYX ypaBHEHHH, ONHO M3 KOTOPBIX JMHEHHOE, a Apyroe —
BTOpOI1 crenenu. ['paduueckast ”HTEpIpeTaLs CUCTEMbl YPaBHEHHH C IByMs IIEpPEMEHHbBIMH.

Permenrie TeKCTOBBIX 33729 anreOpandecKuM CIIocoOOM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemenune nuHeHBIX HEPABEHCTB C OJHOU MepeMeHHOU. PellleHue cCucTeM JTMHEUHBIX HEPABEHCTB C
onHoil mepemeHHoW. KBanmpatHble HepaBeHcTBa. I'paduueckas nHTeprnperanusi HEPaBEHCTB U CUCTEM
HEPaBEHCTB C JBYMsI IEPEMEHHBIMU.

DyHKIUU

Ksanmpatnunas ¢ynkuus, e€ rpadux u cpoiictBa. IlapaGona, koopAMHATHI BEPIIMHBI MapadoIIbL,
OCb CHMMETPHH MapadoIIbl.

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

YucioBble MOCIeI0BATEILHOCTH H nporpeccuu



[loHsATe dYHCIOBOM MOCIEAOBATENBbHOCTH. 3aJaHHE IIOCIENOBAaTEIbHOCTH PEKYpPPEHTHOU
¢dbopmynoii u GopMyIon n-Tro YieHa.

Apudmerndeckass U reomerpuueckas mporpeccur. PopMynbsl n-r0 wieHa apu(QMeTHdecKod u
FEOMETPUYECKON MPOTrPeECCUil, CYMMBI IIEPBBIX /1 YIICHOB.

UzoOpaxenne 4dIeHOB apu@METHYECKOW ¥ TEOMETPHYECKOW TPOrpeccid TOYKaMH Ha
KOOPAWHATHON MIOCKOCTH. JIMHENHBIN 1 S3KCITOHEHIIMANIBbHBIN pocT. C0XKHBIE TPOIEHTHI.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUsSA IPOI'PAMMBI YYEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIET'O OBPA30OBAHUA

JJMYHOCTHBIE PE3YJIBTATHBI

JIMYHOCTHBIE Pe3yJabTaThl OCBOCHUS IPOrpaMMBI yueOHOTO Kypca «Anredpay XapaKTepu3ylOTCs:

1) maTpuoTH4Yeckoe BOCIUTAHHE:

MPOSIBJICHUEM HHTEpeca K MPOLUIOMY M HACTOSALIEMY POCCUHCKOW MaTeMaTHUKH, IIEHHOCTHBIM
OTHOILIEHHEM K JOCTHKEHUSM POCCUMCKUX MATEMAaTUKOB M POCCUMCKONM MaTeMaTUYECKOW IIKOJbI, K
HCTIOJIb30BAHMIO ATUX JOCTHKEHUH B IPYTUX HayKax M MPUKIATHBIX cepax;

2) rpa:kaIaHcKoe M TYXOBHO-HPAaBCTBEHHOE BOCIIUTAHME:

TOTOBHOCTHIO K BBIMOJHEHUIO OOS3aHHOCTEH TpakJaHWHA M peaju3aldl ero Impas,
MPEACTaBICHNEM O MAaTEeMaTHYEeCKHUX OCHOBaX (DYHKIMOHHUPOBAHUS PA3IUYHBIX CTPYKTYD, SBIICHHI,
MpOLeyp TPaXKAaHCKOro oO0IIecTBa (HAmpUMep, BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYXIEHHIO
OTHYECCKHUX HpO6J'I€M, CBA3aHHBIX C MPAKTHYCCKUM IMPUMCHCHHUEM ):[OCTI/I)KCHI/Iﬁ HayKHl, OCO3HaHHWEM
Ba’XHOCTU MOPAJIbHO-3TUYCCKUX ITPHUHIIUIIOB B ACATCIIbLHOCTU y‘-IéHOFO;

3) TpyAoBOe BOCIUTAHHE:

yCTaHOBKOﬁ Ha AaKTHMBHOC YYaCTHC B PCIICHUMU MPAKTUYCCKUX 3aJaqd MaTeMaTH4eCKOH
HaIpaBJIEHHOCTH, OCO3HAHMEM Ba)KHOCTH MAaTEMaTHYEeCKOro 0Opa30BaHMs Ha MPOTSHKEHUH BCEH HKM3HH
JUIS YCTICIIHON MPO(GEeCCHOHAIBHON JEATEIbHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHHH, OCO3HAHHBIM
BBEIOOPOM W MOCTPOSHHUEM HHIUBUIYaTbHON TPaeKTOPHH OOpa30BaHMS W KU3HEHHBIX IUIAHOB C YYETOM
JIUYHBIX HHTEPECOB U OOIIECTBEHHBIX MTOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIIUTAHNE:

CIIOCOOHOCTBIO K AMOLIMOHAJIBHOMY M 3CTETHYECKOMY BOCHPUATHIO MAaTEMaTHYECKHX OOBEKTOB,
3aja4, peleHuH, pacCcyKA€HUH, YMEHUIO BUAETh MaTEMaTHUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) nueHHOCTH HAYYHOI'0 IO3HAHUS:

OpHUEHTalMell B EITENbHOCTH HA COBPEMEHHYIO CUCTEMY HAaYYHBIX IPEACTaBIEHUNA 00 OCHOBHBIX
3aKOHOMEPHOCTSAX Pa3BUTHUS YEIOBEKA, IPUPOIBI U OOLIECTBA, IOHMMAaHUEM MaTeMaTHUECKOM HayKu Kak
cepbl YeOBEYECKOH IeATeNbHOCTH, 3TAaloB €€ Pa3sBUTUSA U 3HAUMMOCTH Ui Pa3BUTHUS LIMBUIM3ALUH,
OBJIAICHUEM S3bIKOM MAaTE€MaTUKd M MAaTEMAaTU4ECKOW KyNbTypOH KakK CPEACTBOM IIO3HAHHS MHpa,
OBJIaJICHHEM NPOCTEHIINMU HaBBIKAMH HCCIIE0BATEIbCKON ACSITENbHOCTH;

6) ¢usuyeckoe BocnuTaHue, (GopMHpOBaHHE KYJbTYPbI 310POBbS U 3MOLUOHAJILHOIO
OJ1aromosryuns:

TOTOBHOCTBbIO NPHUMEHSATh MAaTEeMaTHUECKHE 3HAaHUS B HHTEpPECcaX CBOErO 370POBbsl, BEICHUS
3I0pOBOrO oOpa3a JKW3HH (3I0pOBOE THTAaHWE, COATAHCHPOBAHHBIA PEKAM 3aHATHA W OTABIXA,
perymspHas (Qu3NYecKas aKTHBHOCTB), C(DOPMHUPOBAHHOCTHIO HaBhIKa Pe(IIEKCHH, MPU3HAHUEM CBOETO
IpaBa Ha OIMOKY M TaKOro e IpaBa APYroro 4eaoBeKa;

7) 3KoJI0rMYecKoe BOCIIMTAHKE:

OpHEHTalMell Ha MpPUMEHEHHE MAaTEeMAaTH4eCKUX 3HAHUM MJIs pelleHus 3agad B 00JIacTH
COXPAHHOCTH OKPYXAarollel cpelibl, IUIAHUPOBAHUS IOCTYNKOB U OLIEHKH MX BO3MOXKHBIX MOCIEACTBUIN
IUISL OKpY’Karollel cpenbl, OCO3HAHUEM TIJI00aJbHOr0 XapakTepa JKOJOrMYECKUX MpolieM M MyTed uX
peLIeHus;

8) apanTanus K U3MEHSIOIIUMCS YCI0BUAM COMATIBHONW M IPUPOIHOM cpeabl:

TOTOBHOCTBIO K JCHCTBHSIM B YCIOBHAX HEONPEAETEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Yepe3 MPAaKTUYECKYIO JIEITEIbHOCTb, B TOM YHCIIE YMEHHE YUUTHCS y IPYTUX JIOACH,
npuoOpeTaTh B COBMECTHOM IEATENbHOCTH HOBBIC 3HAHMUS, HABBIKM U KOMIIETEHIIMH U3 OIbITA IPYTHX;

HEOOXOJMMOCTBIO B (DOPMUPOBaHUH HOBBIX 3HaHHUIL, B TOM 4ncie (OPMYINPOBaTh UJEH, HOHITHS,
TUMOTE3bl 00 OOBEKTaX M SABJCHUSAX, B TOM 4YHCIE paHee HEHW3BECTHBIX, OCO3HABaTh AC(PHUIIMTHI
COOCTBEHHBIX 3HAHUH M KOMIIETEHTHOCTEH, TNIAHUPOBATh CBOE Pa3BHUTHUE;



CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHUTYal[UIO, BOCIIPHHUMATh CTPECCOBYIO CUTYaLUIO Kak
BBI30B, TPeOYIOIIHM KOHTPMEpP, KOPPEKTUPOBATh PHHUMAEMbIE PELICHHS U IeHCTBUS, GopMynupoBaTh U
OLIGHUBATH PUCKH U TIOCIENCTBHSI, (HOPMHUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTebHBIE YHUBEpPCAJIbHBIC y‘leﬁﬂble HeﬁCTBHﬂ

ba3oBble JJornueckne aeicTBHUS:

BBIABJIATE U XapaKTCPHU30BaTh CYHICCTBCHHBLIC ITPU3HAKW MATCMATUUCCKUX O6L€KTOB, HOHﬂTI/IfI,
OTHOUICHUI MEXAy TOHITUAMH, (QOpMYNIHpOBaTH ONpEACIEHHUS TOHSITHH, YCTaHABIMBATH
CYIIECTBEHHBIN MPU3HAK KIacCU(PHUKALINN, OCHOBAHUS [Tl 0000IEHHS U CPAaBHEHUSI, KPUTEPUHU
MIPOBOANMOTO aHAaIN3a;

BOCIIPUHUMATh, (OPMYIUPOBATH M MNPeoOpPa3OBHIBATH CYKICHUS: YTBEPIUTEIBbHBIE U
OTpHULUATCIbHBIC, CAMHUYHBIC, YaCTHBIC U O6HII/Ie, YCJIOBHEIC;

BBIABJIATE MAaTEMAaTUYCCKUE 3aKOHOMCEPHOCTH, B3aMMOCBA3UM W IPOTUBOPEYHA B (I)aKTaX,
JaHHBIX, Ha6J'IIOIIeHI/I$IX u YTBCPKACHUAX, npeajiaratb KpUTCPpUHN JUIS BBIABJIICHUA
3aKOHOMEPHOCTEN U ITPOTUBOPEUMIL;

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

pa3OupaTh [1OKa3aTeNbCTBA MATEMaTHYECKUX YTBEPXKIEHWH (TMpsAMBbIE W OT IPOTHBHOIO),
MPOBOJNTh  CAMOCTOSITENIbHO  HECIOXKHBIE —JIOKAa3aTellbCTBA  MaTeMaTHYeCKUX  (DaKToB,
BBICTPAaWBaTh apryMEHTAIMIO, TNPUBOIUTH MPUMEPHl W KOHTPIPUMEPHI, OOOCHOBBIBATH
COOCTBEHHBIE PaCCyKICHNUS,

BBIOMpaTh CIOCOO pellieHUs yudeOHOH 3amaun (CpaBHHUBATh HECKOJIBKO BapHAHTOB PEIICHHUS,
BBIOMpATh HanboJee MOAXOJSIIUIN ¢ YYETOM CAaMOCTOSITEINBHO BBIICTIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBareabcKue AelCTBUS:

UCTIONB30BAaTh BOMPOCH KaK MCCIEJOBATENbCKUM HHCTPYMEHT MO3HAHUA, (OPMYIHPOBATH
BOIIPOCHI, (PUKCHPYIOIIME IPOTHBOpEYHE, IPOOJIeMy, CaMOCTOATEIFHO —YCTaHABIMBATH
HCKOMOE U JTaHHOE, (HOPMUPOBATH THITOTE3Y, APIYMEHTHPOBATH CBOIO O3UIINIO, MHEHHE;
MIPOBOJHTH MO CAMOCTOSITEIEHO COCTABICHHOMY IUIAHY HECIOXKHBIN 3KCIIEPUMEHT, HeOOIbII0e
UCCIIEZOBAHNE 10 YCTAHOBJICHHIO OCOOECHHOCTEH MaTEMaTHYeCKOro OOBEKTa, 3aBHCHMOCTEH
00BEKTOB MEXIy CO0OiA;

CaMOCTOSITENBFHO (hopMynmupoBaTh OOOOIIEHHMS M BBIBOABI IO pe3ylbTaTaM IPOBEAEHHOTO
HaOTIOZICHNS, MCCIICNOBAaHNS, OIICHUBATh JJOCTOBEPHOCTH MONyYEHHBIX PE3YJIbTATOB, BHIBOIOB
H 0000I1EeHHI;

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

Pabora c undopmaiueii:

BBIIBJIATH HENOCTATOYHOCTh M H30BITOYHOCTH HMH(OpMAIMK, NAHHBIX, HEOOXOOUMBIX IS
peleHus 3a1auu;

BbIOMpATh, aHAIM3UPOBaTh, CUCTEMATHU3UPOBaTb M HMHTEPHPETHPOBATH HH(POPMALHIO
Pa3IMYHbIX BUIOB U GOPM NPEICTABICHHUS;

BbIOMpaTh ¢GOpMy MpeAcTaBieHUS HHGOOpMALUMK M WIUIIOCTPUPOBATH peEIIaeMble 3agadu
CXeMaMH, 1uarpaMMaMi, HHOW IrpaKoi U MX KOMOMHALMSIMU;

OLEHMBATh HAJAE&KHOCTh WHGOPMALMM IO KPHUTEPUAM, MPEAJIOKEHHBIM YUUTEIeM WIH
c(OpMyITUPOBAHHBIM CAMOCTOSATEIBHO.



KoMMyHnKkaTHBHBIE YHUBepcalbHbIe YueOHbIe 1eiicTBHA:

® BOCIPUHHMATh M (OPMYIHUPOBATh CYXKICHHS B COOTBETCTBUM C YCIOBHSIMA M IEISIMU
00ILeHHsl, SICHO, TOYHO, IPAMOTHO BBIpakaTh CBOIO TOYKY 3PEHHUSI B YCTHBIX M MHCbMEHHBIX
TEKCTaX, JaBaTh IOACHEHMs IO XOAY pEeUIeHHs 3aJaud, KOMMEHTHPOBATh IOJyYEHHBIN
pe3yibTar;

e B Xxole OOCYXAEHHsS 3aJaBaThb BOMPOCHI IO CYHIECTBY OOCYXJaeMOH TeMBbI, MpPOOIEMBbI,
pemaeMOI‘/'I 3aaa4u, BbICKa3bIBaThb UJCHU, HALICJICHHBIC Ha IMOUCK PCHICHHA, COIIOCTABJIATL CBOU
CY)KIIEHHS C CY)KICHUSAMH JIPYTUX YYaCTHUKOB JTHANIOra, OOHAPYKUBATh PA3IMYME U CXOJCTBO
MO3HLINH, B KOPPEKTHOH GopMe POopMyIHpPOBATH pa3HOTIIACHS], CBOM BO3PaXKEHUS;

° OpeaACTaBIATL PE3yJbTaThbl PCUICHHA 3aJadd, OKCICPUMCHTA, HWCCICAOBaHUA, IIPOCKTA,
CaMOCTOSITEILHO BBIOMpaTh (opMaT BBICTYIJIGHUST C YY€TOM 3aJad Mpe3eHTalud W
0COOCHHOCTEH ayIUTOPUH;

e TIOHUMaTh W UCHOIH30BATh MPEUMYIIECTBA KOMAHIHON M WHIUBUAYaJbHOW paOOTHI INpHU
peuiCHnn y‘IGGHLIX MaTEMaTHYCCKUX 3aJa4,

° NpUHHUMATL ILECJIb COBMECTHOM ACATCIILHOCTHU, IIJIAaHUPOBATHL OpraHu3aluio COBMECTHOM
paboThI, paclpeneNsiaTh BHIbI Pa0OT, JIOTOBAPUBATHCH, OOCYXKIATh MPOIECC U Pe3yabTaT
paboTsl, 00001mAaTF MHEHNS HECKOIBKUX JIIOJIEH;

® yUacTBOBaTh B TPYNIOBLIX (opmax paboThl (00CYXKJeHWs, OOMEH MHEHHSMH, MO3TOBBIC
ITYPMbl ¥ APYTHE), BHIIOIHATH CBOIO YacTh pabOTHl M KOOPAMHUPOBATH CBOM JAEHCTBHUS C
JIPYTUMH WIEHaMH KOMAaHIBI, OIICHWBATh KAdeCTBO CBOETrO BKJIaJa B OOMIMI MPOIYKT IO
KpUTEPHUSIM, CPOPMYJIMPOBAHHBIM YYaCTHUKAMHU B3aUMOZEHCTBUA.

PerynsiTuBHbBIE YHUBepPCAJIbHBIE YUeOHbIE 1€l CTBUS
Camoopranuszauus:

®  CaMOCTOSITEJIbHO COCTaBISTH IUJIaH, allTOPUTM PEIICHUs 3a7addl (WM €ro 4acTh), BHIOMPATh
CHoco0 pemieHrus ¢ Y4YETOM HWMEIOIIMXCS PEeCcypcoB W COOCTBEHHBIX BO3MOJKHOCTEH,
apryMEeHTHPOBAaTh M KOPPEKTHUPOBATh BApUAHTHI PEIICHUH ¢ y4éTOM HOBOH MH(OPMAIIHH.

CaMOKOHTPOJIb, SMOUHOHAIbHBIN HHTEIIEKT:

e BIAJCTh CIOCO0AMH CaMOMPOBEPKH, CAMOKOHTpPOINS TMpolecca W pe3yiabTaTta peIlCHHS
MaTeMaTHIEeCKOH 3aJ1auH;

® TIpeABHIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH ITIpU pEIIEHWH 33/Jadi, BHOCHUTH
KOPpPEKTUBbI B JEATENFHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, HAWAEHHBIX OIIHOOK,
BBISIBJICHHBIX TPYIHOCTEH;

® OIGHMBATh COOTBETCTBHE pE3yNbTaTa MAESTENFHOCTH TIIOCTABICHHONW IIETHM W YCIOBHSM,
OOBSICHATD TPHUYMHBI JOCTIDKEHUS WIM HENOCTHKCHHS e, HAaXOMUTh OIMHOKY, aBaTh
OLIEHKY MPUOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJIBTATDBI

K xon1ty oOyuenust B 7 kjacceoOyJaromuics MOXYIUT CICAYIONIHE TPeIMETHBIE Pe3yIbTaThI:

Yucia v BbIYUCTIEHHS

BremonHATh, coueras yCTHBIE H NHCHMEHHBbIE TPUEMBI, apupMETHYeCKHe JEHCTBHUS C
paInoHaIbHBIMHU YUCIIAMHU.

Haxogutb 3HauYeHHs] YUCIIOBBIX BBIPOXKEHHUH, MPUMEHSATh Pa3HOOOpPA3HBIE CIIOCOOBI U TPUEMBI
BBIYHCIICHUS 3HAYSHHUI JPOOHBIX BRIPAXKEHUH, CONIEPIKAIIMX OOBIKHOBEHHBIE U IECTHYHBIE APOOH.

[lepexomuTh OT OfHOM (HOPMBI 3amMKCH YHCEN K APYrod (mpeoOpa3oBBIBATh AECITHYHYIO IPOOb B
OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECTHYHYIO, B YACTHOCTH B OECKOHEUHYIO IECATHYHYIO JIPOOB ).

CpaBHUBATh U YIOPSIOYMBATH PAllMOHAJIBHEIE YKCTIA.

OKpyriaTh 4ncia.

BoIlonHATh NPUKUAKY H OLEHKY pe3yJbTaTa BBIUMCICHUI, OLEHKY 3HAUYCHUM YHCIOBBIX
BbIpa)XKCHUU. BBITTONHATE IEUCTBUS CO CTENEHSIMU C HATYypaIbHBIMU IMOKA3aTEIAMU.



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

Pemate  NpakTUKO-OPUEHTUPOBAHHBIE  3aJaud, CBS3aHHBIC C  OTHOLICHHEM  BEIUYMH,
HPONOPLUOHAIIBHOCTBI) BEJIMYUH, MPOLEHTAMH, HHTEPIPETUPOBATH PE3YJILTAThl PELICHUS 3a1ad ¢
y4€TOM OrpaHUYCHUH, CBA3aHHBIX CO CBOWCTBAMH PaCCMaTPUBAEMBIX 00HEKTOB.

Aare0dpanyeckue BbIpaKeHUS

Ucnonp3oBaTh anreOpanvecKyl0 TEPMHHOJIOTHIO M CHMBOIHUKY, MPUMEHSITh €€ B Tpolecce
OCBOCHUS YUeOHOT0 MaTepHara.

Haxomuth 3HaueHms OyKBEHHBIX BBHIPRKECHHI NP 33/IaHHBIX 3HAUCHUSX MTEPEMECHHBIX.

BeimonusaTe mpeoOpa3oBaHMsl LENOrO BBIPAKEHHS B MHOTOWICH NPUBEACHHEM MOAOOHBIX
CllaraeMbIX, PACKPBITHEM CKOOOK.

BBINIOJIHATE YMHOXKEHUE OAHOWIEHA HA MHOIOWIEH M MHOIOWIEHAa Ha MHOIOWIEH, IPHUMEHATH
(hopMyITBI KBaJ[paTa CyMMBI U KBaJIpaTa pa3HOCTH.

OcymiecTBiATh pa3ioKeHHe MHOTOUYJIEHOB Ha MHOXKHTEIH C TIOMOIIBIO BBIHECEHHS 33 CKOOKH
0011Iero MHOXHTEIIS, TPYIITHPOBKU ClIaTaeMbIX, IPUMEHEHUsT (POPMYIT COKPAIIEHHOTO YMHOKEHHS.

[MpumensaTs mpeoOpa3oBaHMsi MHOTOYICHOB JUIS pEUICHHUS pa3iIH4yHBIX 3a]ad U3 MaTeMaTHKH,
CMEXHBIX IIPEIMETOB, U3 PEAJILHOM IPAKTUKHU.

Ucnonb3oBaTh cBOWCTBA CTeMEHEW ¢ HATypaJlbHBIMH IOKA3aTesIMU ISl [TPeoOpa3oBaHUS
BBIPAKCHUM.

YpaBHeHMSsI U HEPaBEHCTBA

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

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

[lonGupare mpuMepbl Tap YHCEN, ABIAIONIMXCSA PEIICHWEM JIMHEHHOrO ypaBHEHHS C JIBYMSA
IIepEMEHHBIMU.

CTpouTh B KOOPAWHATHON IUIOCKOCTH TpaduK JMHEWHOrO ypaBHEHHS C ABYMs HEpEMEHHBIMH,
[0JIb3YACH IPaPUKOM, IPUBOJAUTE IIPUMEpPHI PELLICHUS YPAaBHEHUSL.

Pemath cuctemsl ABYX JTMHEHHBIX YPaBHEHUN C IBYMs IIEPEMEHHBIMU, B TOM 4YHCIIe IpadHUECKH.

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

DyHKIUHU

N300paxarh Ha KOOPAMHATHON MPSAMOI TOUKH, COOTBETCTBYIOIINE 3aJaHHBIM KOOPANHATAM, JIy4H,
OTpPE3KH, HHTEPBAJIbl, 3aIIUCHIBATh YHUCIIOBBIC IPOMEXYTKH Ha alIre0pandecKoM SI3bIKe.

OTMeuaTh B KOOPAMHATHOHM IIOCKOCTH TOYKM IO 3aJaHHBIM KOOpPAWHATaM, CTPOHUTh IpaduKu
nuHeHHbIX GyHKIMA. CTpouTs rpaduk GyHKINN y = [X|.

OnuceiBaTh ¢ MOMOIIBI (PYHKIMH H3BECTHBIE 3aBUCHUMOCTH MEXIY BEIMYMHAMH: CKOPOCTh,
BpeMsi, paCCTOSHUE, [IEHa, KOJIMYECTBO, CTOMMOCTD, IIPOM3BOJUTENBHOCTD, BpeMsl, 00bEM paboTHI.

Haxonuts 3HaueHue GyHKIUH 110 3HAYECHUIO €€ apryMeHTa.

[lonumarp rpaduueckuil crnoco® MNPEACTAaBICHHS M aHanuM3a HWHQOpMAalMM, H3BIEKaTb U
HWHTEPIPETUPOBATH HHPOPMALNIO U3 TPaQUKOB peaabHbIX MPOLIECCOB U 3aBUCUMOCTEH.

K xon1ry oOyueHus B 8 kiacceoOyJaromuiics MOMYIUT CIEAYIONIHE TPEIMETHBIE PE3YIIbTaTh:

Yuciaa ¥ BLIYMCTIEHHSA

Hcnonp3oBaTh HaYaIbHBIE TIPEACTABICHUS O MHOXKECTBE JIEHCTBUTEIBHBIX YUCEN JIJIS CPaBHEHUS,
OKPYTJICHHS U BBIUMCIIEHUH, N300pakaTh JeHCTBUTENbHBIC YHCIIa TOYKAMH Ha KOOPIUHATHOHN IPSMOH.

[IpuMeHATs, TOHATHE apU(PMETHYECKOro KBaJPATHOIO KOPHS, HAXOAWUTh KBAJIPaTHBIE KOPHH,
WCIIONB3YSI TIPH HEOOXOJIMMOCTH KaJBKYJISITOP, BBHIIONHATH MMPEOOPA3OBAHUS BBIPAKEHHM, COMEPIKAIIINX
KBa/IpaTHBIE KOPHHU, UCTIONB3Ys CBOMCTBA KOPHEH.

Hcnonp3oBaTh 3amucy OONBIIMX M MaJbIX YHCEN C TOMOIIBIO JIECATHYHBIX JPOOEH W CTeneHen
yucaa 10.



Aare0dpanyeckue BbIpaKeHUS

[IpuMeHATH MOHSATHE CTEMEHU C LebIM MOKa3aTeNeM, BBHIMOMHATh MPeoOpa3oBaHus BBIPAKCHUI,
CoJiepXKallllX CTENEHHU C IEJIbIM MTOKa3aTeNeM.

BBIMOMHATE TOKAECCTBEHHBIE NMpPeoOpa3oBaHMs PALUOHAIBHBIX BBIPRKEHHH HA OCHOBE IMPaBHI
JEeWCTBUI HaJl MHOTOWIEHAMH U anreOpandecKuMu JpoOsMHu.

PacknanpiBath KBaIpaTHBIN TPEXUIEH HA MHOXKHUTENH.

[IpumensaTs mpeoOpa3oBaHMsS BBIPAKEHHN Ui PEHICHUS pPAa3IHYHBIX 3allad W3 MaTeMaTHKH,
CMEXHBIX IIPEIMETOB, U3 PEAJILHON IPAKTUKHU.

YpaBHeHHs M HEPABEHCTBA

Pematsn HI/IHGIZHLIC, KBaJApaTHBIC YPABHCHHUA U PALMOHAJIBHBIC YPaBHCHHA, CBOAAIIMCCA K HHUM,
CHUCTCMEI IBYX ypaBHCHI/Iﬁ C ABYMA INICPEMCHHBIMU.

IIpoBOoUTE NPOCTEHIIME WCCIEAOBAHUS YPABHEHUM M CHCTEM YpaBHEHUN, B TOM 4YHCIE C
NpUMEHeHHeM rpaduyeckux mpeacTaBieHni (yCTaHaBIMBaTh, MMEET JIM ypaBHEHHE WJIM CHCTeMa
ypaBHEHUI pelIeHus], €CIM UMEET, TO CKOJIbKO, U Tpodee).

[epexomuTh OT ciOBecHOW (POPMYIMPOBKH 3a1auu K e€ anreOpanvdecKod MOJENH C MOMOIIbIO
COCTaBJICHU YpaBHCHUA UM CUCTEMbI ypaBHeHHﬁ, HUHTCPIPETUPOBATE B COOTBETCTBUH C KOHTCKCTOM
3a/1a4U IIOJIy4YE€HHBIN pe3yibTar.

HpI/IMeHSITB CBOMCTBA YHCIOBBIX HEPABCHCTB [JIs1 CpaBHCHU:A, OLCHKH, pCIIaThb JINHENHBIE
HEpaBEHCTBA C OJHOM TEPEMEHHOW M WX CHCTEMBI, JaBaTh rpapuyecKkyio HWIUTFOCTPAIMI0 MHOXKECTBA
peLIeHN HEpaBEHCTBA, CUCTEMbI HEPABEHCTB.

DYyHKUNHU

ITonumaTh W MCIIOJIL30BaTh @WKHHOH&HBHBIG IIOHATHUSA U SA3BIK (TepMI/IHI)I, CHUMBOJIMYECKUEC
00O03HAuUEHMs), ONpEAeNATh 3HadeHHe (YHKIUM 10 3HAYEHHIO apryMeHTa, OIpeNeNsTh CBOICTBa
dyHKIMH 110 €€ TpaduKy.

CtpouTth rpaduKH 3IeMEHTapHbIX QYHKIIMIA BUIA:

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

K xoHIty 00y4enus B 9 Ki1acceoOydaromuiics MOMYqUT CIENYIONIHE IPEMETHbIE Pe3yIbTaThl:

Yuciaa v BbIYHCTCHUS

CpaBHMBaTh U YHOPSIOYMBATH PALIMOHAIBHBIC U UPPALIMOHATIBHbIE YHCIIA.

Bbmonuate apudmernyeckue AEHCTBUS C PALMOHAIBHBIMH YHMCIAMH, COYETas YCTHBIE U
MUCbMEHHBIC IPUEMBI, BBITIOJIHATH BHIUMCIICHNUS C HPPALIMOHAIIBHBIMU YHCIIAMHU.

Haxomute 3HaueHWst creleHel C LEAbIMH IIOKa3aTENsIMH M KOPHEH, BBIYMCIISITH 3HAYCHUS
YHCIIOBBIX BBIPAKEHHH.

OKpyrnare NeHCTBUTENbHBIC YHCIA, BBITOMHATH IPUKHUIAKY pPE3yJabTaTa BBIYMCICHUH, OLICHKY
YHCIIOBBIX BBIPAKEHHH.

YpaBHeHHsI U HEPABEHCTBA

Pemwats suHeWHBIE M KBaJpaTHBIE YpPaBHEHUS, YPAaBHEHMS, CBOIIILMECS K HHUM, HpPOCTEHIINE
IpOOHO-pallOHAIbHBIC YPaBHEHUSI.

Pemwate cuctembl OByX JHMHEHHBIX YpaBHEHUH C IBYMSI NEPEMEHHBIMH U CHCTEMBI IBYX
YPaBHEHHUH, B KOTOPBIX OHO yPaBHEHUE HE SIBISCTCS JINHEHHBIM.

PemaTh TekcTOBBIE 3a7aUl ANreOPandecKUM CIIOCOOOM C TIOMOIIBIO COCTABIICHUS! YPABHEHHUS HIIH
CHCTEMBI JIByX YPAaBHEHHH C IBYMS IIEPEMEHHBIMH.

[IpoBoauTe mpocTeiiine HcCleqoBaHUS YPaBHEHHH W CHCTEM YPaBHEHMH, B TOM 4YHCIE C
MpUMEHEHHEeM rpaduyeckux MNpeacTaBieHni (yCTaHaBIMBaTb, MMEET JIM YpaBHEHHE WJIM CHCTeMa
YpaBHEHUH PELICHUS, €CII UMEET, TO CKOJIbKO, U IPOoYee).

PemaTs nuHeliHbIe HepaBEHCTBA, KBaApaTHbIE HEPABEHCTBA, N300paXKaTh pEeLlICHNE HEPABEHCTB Ha
YHCIIOBOM MPSAMOM, 3aIIUChIBATh PELIEHHUE C IOMOLIBIO CUMBOJIOB.



PemaTte cucTeMbl JIMHEHHBIX HEPABEHCTB, CUCTEMBbl HEPABEHCTB, BKIIIOYAIOIIME KBAaJPaTHOE
HEpaBEHCTBO, U300paXkaTh pelIeHNE CUCTEMbI HEPABEHCTB Ha YMCIOBOW MPSIMOM, 3alIUCHIBATD PELICHUE C
MIOMOILBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PELLICHUU PA3IMYHBIX 3a]1a4.

DyHKUNHU

PacnosznaBath (yHKIMM H3ydeHHBIX BUAOB. [loKa3piBaTh CXEMaTHYECKH PAaCHOIOKEHHE Ha

KOOPJMHATHOM IJIOCKOCTH TpauKoB PYHKIUN Buga: y = kx, y =kx + b, y=k/x, y = ax® 4+ bx +c, y =
x3 y=\x y= ||, B 3aBECHMOCTH OT 3HaYeHHMIT KOA()DHUIMEHTOB, ONKCHIBATH CBOMCTBA (DYHKIHH.

Crpouth 1 H300paKaTh cxeMaTHYeCKH IpadMKy KBaJpaTHUYHBIX (DYHKIWH, ONMCHIBATH CBOHCTBA
KBaJIpaTHUHBIX (QYHKIUH 110 UX TpaduKam.

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

YucJioBbIe MOCTEI0BATEILHOCTH U IIPOrpeccu

PacniozHaBaTh apu(METHIECKYIO U TEOMETPHYECKYIO IPOrPECCUH TIPH PA3HBIX CIIOCO0ax 3aJaHusl.

BBIMONHATE  BBIYHMCIEHHS C HCHOJB30BaHHEM (OpMYNT n-ro UieHa apuMETHYecKod W
FEOMETPUYECKON MPOTrPECCUl, CYMMBI IIEPBBIX N WIECHOB.

N306pakath wieHbI MOCIe0BATENFHOCTH TOUKAMH Ha KOOPIUHATHOMN TUIOCKOCTH.

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



TEMATHUYECKOE IIVTAHUPOBAHMUME

7 KJIACC
KosanuyecTBo yacos DJIeKTPOHHBbIE
Ne n/m Haumenopanue pasiei1os u Tem Bcero KonTpoabubie IIpakTHueckue (upposnie)
NMPOrpaMMbl o0pa3oBaTeJibHbIE
padoThI padoThI pecypes
bubauoreka LIOK
1 Yucna u BeIYMCIeHUs. ParinonanbsHbIe unciia 32 2 https://m.edsoo.ru/7f415h90
bubauoreka LIOK
2 Koopunarsi u rpaguku. Cynxim 25 2 https://m.edso00.ru/7f415b90
bu6mmoreka IJOK
3 AJIrEOpAMECKHE BbIpaeHHA 26 2 https://m.edso00.ru/7f415b90
bu6mmoreka IJOK
4 Y PaBHCHHA H HCPABEHCTBA 12 : https://m.edso0.ru/7f415b90
bu6mmoreka IJOK
> TosToperne n 0bodmerne / 3 https://m.edso00.ru/7f415b90
OBIHIEE KOJIMYECTBO YACOB 11O TIPOTPAMME 100 10 0




8 KJIACC

KoanuecTBo yacos DJIeKTPOHHBIE
Ne n/m HaumenoBaHue pa3jejioB M TeM NPOTrpPaMMbl B KonTtpojbHbIe IpakTHYecKHne (uuppoBbIe)
cero padoThI padoThI o0pa3soBaTe/bHbIe
pecypcebl
1 Anrebpanueckue BbIpaxkeHusl. AJreOpandeckas 15 1 bubnuoreka IJOK
Jpo0b https://m.edsoo.ru/7f417at8
bubaunoreka [IOK
2 Uwncna u Berancienns. KBaapaTtHele KOpHU 15 1 https://m.edsoo.ru/7f417af8
3 Yucna v BeruuciaeHus. CTerneHb ¢ meibiM 3 1 bubaunoreka [IOK
ToKa3aTeneM https://m.edsoo.ru/7f417af8
4 YpaBHeHud U HepaBeHCTBA. KBasipaTHbIe 19 1 bubmoreka [IOK
ypaBHeHus1. KBagpaTHBIN TpexwieH https://m.edsoo.ru/7f417af8
5 YpaBHeHus u HepaBeHCTBA. CHCTEMBI YpaBHEHHH 13 bubmorexa HOK
) https://m.edsoo.ru/7f417af8
bu6mmoreka IJOK
6 YpaBHeHus 1 HepaBeHCTBa. HepaBeHcTBa 12 1 https:/m.edsoo.ru/7f417af8
bu6mmoreka IJOK
7 Dymxiun. OCHOBHEIC TIOHATH > https://m.edsoo.ru/7f417af8
bubmmoreka IJOK
8 Dymxuuu. uCroBLIe Gymim 0 https://m.edsoo.ru/7f417af8
bu6nmoreka IJOK
? Hosropenne n 0bodmenue 6 3 https://m.edsoo.ru/7f417af8
OBILIEE KOJIMYECTBO YACOB 110 NTIPOTPAMME 100 8 0




9 KJIACC

Ne KoauyecTBO 4acoB DJIeKTPOHHBIE
/' HaumeHoBaHMe pa3iesioB H TeM MPOrPaMMbl (mudpoBrbie)
n/n Bcero Kontpoabubie | I[IpakTHyeckue 06PA30BATETLHBIE
padoThI padoThI pecypesl
1 Yucna u BeluucieHus. [eficTBUTeNbHBIE YKCa 9 bubmmorexa [IOK
) https://m.edsoo.ru/7f419d08
bubaunoreka [IOK
2 | Dymeunn 16 : https:/m.edsoo.ru/7f419d08
3 YpaBHEeHU U HEpaBEHCTBA. Y paBHEHHS C OTHOU 14 1 bubmoreka [JOK
repeMeHHOMN https://m.edsoo.ru/7f419d08
. bubmoreka [IOK
4 YpaBHeHus u HepaBeHCTBA. CHCTEMBI YpaBHEHHH 14 1 https://m.edsoo.ru/7f419d08
bub6mmoreka IJOK
5 YpaBHeHus 1 HepaBeHcTBa. HepaBeHcTBa 16 1 https://m.edsoo.ru/7f419d08
bu6mmoreka IJOK
6 UrcnoBble MOCIEA0BATENIbHOCTH 15 1 https://m.edsoo.ru/7f419d08
. bu6mmoreka IJOK
7 [ToBTOpeHuUe, 0000IIEHHE, CUCTEMATH3ALIMs 3HAHUI 16 2 https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB 110 TIPOI'PAMME 100 7 0




MNOYPOYHOE INVTAHUPOBAHUE

7 KJIIACC
KoauuecTBO 4yacos
Ne ONMHAECTBO Taco HMara DJIeKTPOHHBbIe UG POBbIE
Tema ypoka
n/m Bceero Konrtpoashbie | [IpakTuyeckne | H3Y1eHUs oOpasoBaTe/bHbIe
bl
padoThI padoThI 7 «A», T<B» pecypc
1 [ToBTOpEeHHE N3yUEeHHOTr0 MaTepraia 5-6 K1accos 1 01.09
2 [ToBTOpEeHME N3yUEeHHOTr0 MaTeprasia 5-6 K1accoB 1 03.09
3 [ToHsiTHE pallOHAIFHOTO YHCIA 1 04.09
Apudmerndeckne ISHCTBUS C palliOHATBHBIMU
I A patt 1 08.09
YHCIaMU
5 Apudmerndeckne qelCTBUA C PallMOHATHHBIMU 1 10.09
YUCIIAMU )
6 Apudmerndeckne qeCTBUS C PallOHATIHLHBIMU 1 11.09
YUCIIAMU )
bu6mmoreka IJOK
7 BykBeHHbIEe BRIpaXKEHUS 1 15.09
YK P https://m.edsoo.ru/7f41feec
ITepemennsie. JlonycTuMble 3HaUEHUS
8 TIepEMEHHBIX 1 1 17.09
CraproBas KOHTPOJIbHAs paboTa
9 CpaBHeHMe, yIOPSI0YMBAHNUE PALlMOHATIBHBIX 1 18.09
qHcen )
CpaBHeHMe, yHOPSI0YMBAHNUE PALlMOHATIBHBIX
10 | P » YIOPAA pat 1 22.09
qrceln
CpaBHeHMe, yHOPSI0UMBAHNUE PALIMOHATIBHBIX
1| P > YHOPAA patt 1 24.09
qrcel
Pemenrie ocHOBHBIX 3a/1a4 Ha JPOOH, MPOLIEHTHI
12 ’ HL A APODIL Tpot 1 25.09
13 pealbHON NPAKTHKU
13 Pemenrie 0cHOBHBIX 3a/1a4 Ha JPOOH, MIPOLIEHTHI | 2909
13 peajbHON MPAKTUKU )
14 Pemenrie 0cHOBHBIX 3a/1a4 Ha JPOOH, MPOLIEHTHI 1 01.10
13 peaJbHOU MPAKTUKU )
15 Perenrie 0CHOBHBIX 33124 Ha APOOH, IPOLIEHTHI 1 02.10




13 pCajibH o IMPAaKTHKH

HpI/I3HaKI/I JACIUMOCTH, Pa3JIOKCHUA HAa

16 06.10
MHOXUTCIN HAaTypPaJbHBIX YHCECII

17 [Ipu3Haku AETMMOCTH, Pa3IOKEHUS HA 08.10
MHOXUTCIN HAaTyPaJbHBIX YHCECII )

5 | pispmnae e upsentt, wio | Bomorea 0K
packp PHBCL A ) https://m.edsoo.ru/7f41fafa
cJlIaraéMbIX

19 HJ'LTi?fiﬁ‘iii%iffﬁeif?xeﬁiﬁ ?‘I)I(jel({)gﬁ;lx 13.10 brbmmorexa LHOK
packp pHBEl A ' https://m.edsoo.ru/741£d70
cJlIaraéMbIX
[IpeobpaszoBanre OyKBEHHBIX BBIPAXKEHUH,

20 | packpbITHE CKOOOK M MpUBEICHHE TTOJOOHBIX 15.10
cJlIara€MbIX
[IpeobpaszoBanrie OyKBEHHBIX BBIPaXKEHUH,

21 packpbITHE CKOOOK U MTPUBEICHHE TIO0OHBIX 16.10
ClTaraeMbIX

2 YpaBHeHUe, IpaBuiia MIPeoOpa3OBaHMS 20.10
YpaBHEHUS, PABHOCHJILHOCTh YPaBHEHUH )

JIuHeliHOe ypaBHEHUE C OJJHON TIEpEMEHHOM,

23 pelIeHue THHEHHBIX ypaBHEHUH 22.10
KonTtponsHas pabora

4 JluneliHoe ypaBHEHHE C OJTHON TIEpEMEHHOMH, 7310 bubmmoreka [IOK
pelieHue THHEHHBIX YpaBHEHUH ) https://m.edsoo.ru/7f420482

75 JIuneitHoe ypaBHEHHE ¢ OIHOM IIEpEMEHHOM, 05.11
pelIeHe TUHEHHBIX YpaBHEHUN )

N Bbubnuoreka IJOK

26 Pemmenne 3amaq ¢ mOMOIIBIO ypaBHEHHIHA 06.11 https://m.edsoo.ru/7f42064e
N Bbubnuoreka IJOK

27 Pemenue 3aa4 ¢ moMoIIp0 ypaBHEHUI 10.11 https://m.edsoo.ru/7f420806
N bubmmoreka LIOK

28 Pemenue 3aa4 ¢ moMoupl0 ypaBHEHUN 12.11 https://m.edsoo.ru/7f4209a0

29 Pemenne 3aga4 ¢ noMoUIbI0 ypaBHEHUH 13.11 bubmmorexa [IOK

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




30 DopMyIbl 17.11
31 DopMyIbl 19.11
Kontpoannas padora no teme «Hucaa u
32 BbIluMCJIeHus. PanmoHaabHbIE YK Caa. 20.11
ToxknecTBa»
33 Peanbubie 3aBucumocti. [psimast u oOpaTHas 2411
TIPONOPLIMOHATIBHOCTH )
34 Peanbubie 3aBucumoct. [psimast u oOpaTHas 26.11
TIPONOPLIMOHATIBHOCTH )
. bubmuoreka ITOK
35 Koopaunara Touky Ha mpsiMoit 27.11 https://m.edsoo.ru/7f41de76
bub6mmoreka IJOK
36 | Hucnosrie npomexcyTii 01.12 https://m.edsoo.ru/7f41dff2
37 | UncnoBble IPOMEKYTKH 03.12
33 Paccrosiaue MKy ABYMS TOUKaMH 04.12
KOOPAWHATHOW MPSIMOM
39 Paccrosaue MENKY ABYMS TOUKaMH 08.12
KOOPAWHATHOW MPSIMOM
bu6mmoreka IJOK
40| Tonsrue dyrium 10.12 https://m.edsoo.ru/7f41ef06
. . bu6mmoreka IJOK
41| Coofiera Qyniuiii .12 https://m.edsoo.ru/7f41f078
. . bu6nmoreka IJOK
42 | Coiictsa (ymxumit 15.12 https://m.edsoo.ru/7f41f1fe
43 | I'padux pynKImu 17.12
44 [IpssMoyronpHas cucreMa KOOpJUHAT Ha 18.12 bubmmoreka I[JOK
IJTOCKOCTH ’ https://m.edsoo.ru/7f41el6e
i [IpsmoyronbHas cucteMa KOOpaIuHAT Ha 1 Bubmiorexa LIOK
ILIoCKOCTH ) https://m.edsoo.ru/7f41e42a
KonTponsHas pabora
bubmmoreka [IOK
46 | Ilpumepsl rpadukoB, 3adaHHBIX (HOPMYITAMH 24.12 https:/m.edsoo.ru/7f41e8a8
47 | llpumepsl rpaduKoB, 3aaHHBIX (OPMYITAMH 25.12 bubmmoreka [JOK




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

48 [Tpumeps! rpaduKoB, 3a1aHHBIX HOPMYyIaMH 1 29.12
49 | Yrenue rpadMKoB peanbHbBIX 3aBUCUMOCTEN 1 12.01 bubmmorexa [IOK
) https://m.edsoo.ru/7f41ea24
50 | Yrenue rpadMKOB peabHBIX 3aBHCUMOCTEN 1 14.01
. Bubmmoreka LJOK
o1 Juneiinaz dynxumns ! 15.01 https://m.edsoo.ru/7f427282
. Bubmorexa LJOK
52 | Jluneiinas pymKuns ! 19.01 https://m.edsoo.ru/7f427412
N bubmuoreka ITOK
53 [MocTpoenue rpaduka TMHEHHON HYHKIHH 1 21.01 https://m.edsoo.ru/7f426d1 e
54 | llocrpoenue rpaduka JMHEHHONW QYHKIIMU 1 22.01
55 | I'paduk dynkimn y =[x 1 26.01
56 | I'paduk dynkimn y =[x 1 28.01
57 KonTtpoabnas padora no teme «Koopaunarsl u 1 2901 bubmmorexa LIOK
rpapuku. OyHKIuu» ) https://m.edsoo.ru/7f41f50a
bu6mmoreka IJOK
58 | Crenenb ¢ HaTypaJbHBIM I1OKa3aTENEM 1 02.02 https://m.edsoo.ru/7f421 1de
bu6mmoreka IJOK
59 | Crenesb ¢ HaTypaJbHBIM I1OKa3aTENEM 1 04.02 https://m.edsoo.ru/7f421382
bu6mmoreka IJOK
60 | CreneHs c HaTypalbHBIM ITOKA3aTEIEM 1 05.02 https://m.edsoo.ru/7f42154e
. bu6nmoreka IJOK
61 CBoiicTBa CTENEHHU C HATYpPAJIbHBIM IIOKa3aTeNeM 1 09.02 https://m.edsoo.ru/7f421382
N Bbubnuoreka IJOK
62 | ColicTBa CTE€NIEHH C HATYPAJILHBIM MTOKa3aTeNeM 1 11.02 https://m.edsoo.ru/7f42154e
N Bbubnuoreka IJOK
63 CBOIICTBa CTENEHN C HATYPaIbHBIM MIOKa3aTeneM 1 12.02 https:/m.edsoo.ru/7f4218be
64 CBOJCTBa CTENEHH C HATYPaJIbHBIM MOKA3aTENEM 1 16.02
65 CBOJCTBA CTENEHH C HATYPaJIbHBIM MOKA3aTENEM 1 18.02
66 OgHOYIEHEI 1 19.02
67 OmgHOYIEHEI 1 25.02




bubmuoreka LIOK

68 | Muorounene 26.02 https://m.edsoo.ru/7f42276e
bubauoreka LIOK
69 | Muorowretisi 02.03 https://m.edsoo.ru/7f422930
70 CrnoxeHuve, BRIYUTaHUE, YMHOKCHUE 04.03 bubmuoreka IJOK
MHOT'O4JICHOB ' https://m.edsoo.ru/7f422af2
71 Crnoxenuve, BRIYUTaHUE, YMHOXKCHUE 05.03 bubmuoreka ITOK
MHOTO4JICHOB ) https://m.edsoo.ru/7f422cc8
7 Crnoxenuve, BRIYUTaHUE, YMHOXKCHUE 11.03 bubmuoreka ITOK
MHOTO4JICHOB ) https://m.edsoo.ru/7f422fca
73 Crnoxenuve, BRIYUTaHUE, YMHOXKCHUE 12.03 bubmuoreka ITOK
MHOTO4JICHOB ) https://m.edsoo.ru/7f423182
bub6mmoreka IJOK
74 | Pa3noxeHre MHOTOWICHOB HA MHOXKHTETH 16.03 https:/m.edsoo.ru/7f423312
bu6mmoreka IJOK
75 PasnoxeHne MHOTOUJIIEHOB HA MHOKHTEIN 18.03 https:/m.edsoo.ru/7f4237fe
. bu6mmoreka IJOK
76 DopMyITbl COKPAIEHHOTO YMHOKCHHS 19.03 https://m.edsoo.ru/7f42432a
.. bu6mmoreka IJOK
77 DopMyITBl COKPAIEHHOTO YMHOKCHHS 30.03 https://m.edsoo.ru/7f42464a
. bu6mmoreka IJOK
78 | ®opMyIBI COKPAMIEHHOTO YMHOXSHIS 01.04 https:/m.edsoo.ru/7f424c12
. bu6mmoreka IJOK
79 | ®opmyIbl COKPALIEHHOIO YMHOXKEHUS 02.04 https:/m.edsoo.ru/7f424fd2
80 DopMyJIbl COKPAIIEHHOTO YMHOXKEHHUSI 06.04
81 @DopMyJIbl COKPAIIEHHOTO YMHOXKEHHUSI 08.04
. Bbubnuoreka IJOK
82 DOopMyINBI COKpPAIIEHHOTO YMHOXKEHHUSA 09.04 https://m.edsoo.ru/7£4251d0
Kountpoabhas pabora no teme
83 13.04
«AJredpanyecKue BbIPAKEHUD)
’4 JluneitHoe ypaBHEHHE ¢ ABYMsI IEPEMEHHBIMU U 15.04 bubmmorexa LJOK
ero rpauk ) https://m.edsoo.ru/7f427¢32
85 JluneitHoe ypaBHEHUE ¢ ABYMsI IEPEMEHHBIMU U 16.04 bubmmoreka [JOK




ero rpaduk https://m.edsoo.ru/7f427e8a
36 CucreMa ByX JTUHEHHBIX YPABHEHUM C TBYMS 1 20.04 bubmuoreka IJOK
nepeMeHHBIMU ' https://m.edsoo.ru/7f42836¢
g7 Cucrema JIByX JTMHEHHBIX YpaBHEHUHN C IBYMsI 1 22,04
NEPEMCHHBIMUA
38 Cucrema JIByX JIMHEHHBIX YpaBHEHUH C TIBYMsI 1 23.04
NNEPEMCHHBIMHA
39 Cucrema JIByX JTMHEHHBIX YPaBHEHUH C IBYMSI 1 27,04
NNEPEMCHHBIMHN
N bubmuoreka ITOK
90 | Pemenue cuctem ypaBHEHUI 1 29.04 https://m.edsoo.ru/7f4284de
N bubmoreka [IOK
91 Pemenne cucrem ypaBHeHHIA 1 30.04 https://m.edsoo.ru/7f42865a
. bu6mmoreka IJOK
92 | Pemenne cucteM ypaBHEHUI 1 04.05 https:/m.edsoo.ru/7f4287d6
93 Pemenue cuctem ypaBHEeHUH 1 06.05
94 | Pemenne cucteM ypaBHEHHI 1 07.05
o5 f{(:ﬂ:;)e(:{.]ll:;z;:)/pgﬁom no Teme «YpaBHeHUS H | 1305 Bubmorexa [IOK
P CEPOCCHUCKAR NpoGepounar ' https://m.eds00.ru/7421044
paboma
bu6mmoreka IJOK
96 | UToroBasi KOHTpOJIbHasI paGoTa 1 14.05 https://m.edsoo.ru/7f429c6e
IToBTOpEHKE OCHOBHBIX MOHATHIA U METOJIOB Kypca
97 . 1 18.05
7 xiacca, 00001IeHre 3HaHUH
08 IToBTOpEHKE OCHOBHBIX MOHATUNA U METOJOB Kypca 1 20.05 bubmmoreka I[JOK
7 xi1acca, 00001IeHEe 3HAHUI ) https://m.edsoo.ru/7f429f32
99 IToBTOpEHKE OCHOBHBIX MOHATUNA U METOJOB Kypca 1 21.05 bubmmoreka I[JOK
7 xiacca, 00001IeHrEe 3HAHUH ’ https://m.edsoo.ru/7f42a0e0
100 [ToBTOpEHNE OCHOBHBIX TMOHATHI 1 METOZI0B Kypca 1 2505
7 xiacca, 00001IeHEe 3HAHUH
OBUHIEE KOJIMYECTBO YACOB 11O NPOI'PAMME 100




8 KJIACC

KoanuecTBO 4acos

DJIeKTPOHHBbIe UG POBBIE

Ne n/m Tema ypoka Hara
Bcero Kontpoabubie | [IpakTnueckue R—— oOpasoBaTe/bHbIE
padoThI padoThl pecypcebl
1 PanmonansHble BeIpakeHMsl. AnreOpanydeckast 1 01.09 Bubmmoreka LJOK
Jpo0b https://m.edsoo.ru/7f430382
}IOHYCTI/IMBIG 3Ha4YCHUA MEPEMECHHBIX, BXOIAIINX
2 B aJIreOpanvecKue BhIpaKEeHHsI ! 03.09
}IOHYCTI/IMBIG 3Ha4YCHUA NEPEMCHHBIX, BXOOAIINX
3 1 04.09
B aJIreOpanvecKue BhIpaKEHHsI
4 OcCHOBHOE CBOMCTBO anredpandecKoi apodu 1 08.09 Egg;;ﬁé;iiﬁiﬂ 43086
5 | Coxpamenne apodei : 1009 }}?tptlgsl;[/(r);e ;(fsﬁ)(.)rllf/7f430a8a
6 | Coxpamerne apodeii : 100 | edion ru/ 7430844
7 Cokparenue apodeii. CtapToBas KOHTPOIbHAS 1 1 15.09 bubmmoreka [IOK
pabora https://m.edsoo.ru/7f430f44
3 CroxxeHnre, BRIYUTaHUE, YMHOXKCHUE U JICTICHIE 1 17.09 bu6mmoreka IJOK
ajredOpandecKux apodei https://m.edsoo.ru/7f43128c
9 Crnoxenne, BEIUNTaHUE, YMHOKEHHE U J€JICHHE 1 18.09 bu6nmoreka IJOK
anreOpanmdecKkux apobeit https://m.edsoo.ru/7f4315¢0
10 CrnoxeHnne, BEIUNTaHUE, YMHOKEHHE U J€JICHHE 1 29.09 bu6nmoreka IJOK
anredpamdecKux ApooOei https://m.edsoo.ru/7f4318c2
1 CrnoxeHnne, BEIUNTaHUE, YMHOKEHHE U JCJICHHE | 24.09 Bbubnuoreka IJOK
anredpandecknx qpobeit https://m.edsoo.ru/7f431a20
12 [IpeoOpazoBaHue BRIPaKEHH, COIEPKAIINX | 2509 bubmmorexa IJOK
anrebpandecKue Ipoou https://m.edsoo.ru/7f43259c¢
13 [IpeoOpazoBaHue BRIpaKEHH, COJEPKAIINX 1 29.09 bubmmorexa LJOK
anredpandecKue Ipoou https://m.edsoo.ru/7f432736
14 [IpeoOpazoBaHue BRIpaKEHHI, COJEPKAIINX 1 01.10 bubmmorexa LJOK
anredpandecKue Ipoou https://m.edsoo.ru/7f432736
15 KoHTposbHas padoTa 1o Teme 1 1 02.10 bubmmnoreka IOK




«Aaredopanyeckasi 1po0b»

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

16 JelicTBUTENbHBIC UKCTa 06.10
17 CpaBHeHMe JeWCTBUTENBHBIX YHCEN 08.10
18 CpaBHeHMe AeWCTBUTENBHBIX YHCEI 09.10
bubmauoreka LIOK
19 [TonsTre 00 MpPpAIMOHATIEHOM YHCIIC 13.10 https://m.edsoo.ru/7f42eaaa
. bubmuoreka ITOK
20 KBagpaTasIil KOpeHb U3 yncia 15.10 https:/m.edsoo.ru/7f42d452
21 Apudmernyecknii KBaApaTHBIA KOPEHBb 16.10
22 YpaBHeHUE BUAA X> = a 20.10
73 JlecaTnynble MPUOIMIKEHUS UPPAIIMOHAIIbHBIX .10
qrcen
24 JecaTuynple MPUOIMKEHUS UPPAI[HOHATBHBIX 73,10
qrcen
N N bubmoreka [IOK
25 CgoiicTBa apu()METHIECKUX KBAIPATHBIX KOPHEH 05.11 https://m. edsoo.ru/7f42d862
. . bu6mmoreka IJOK
26 CgoiicTBa apu()METHIECKUX KBAIPATHBIX KOPHEH 06.11 https://m. edsoo.ru/7f42d862
27 [IpeoOpa3zoBaHMEe YHCIIOBBIX BRIPAKCHUH, 10.11 bubmmoreka [IOK
coJiep)KaInx KBaJapaTHBIC KOPHH ) https://m.edsoo.ru/7f42dd26
73 [IpeoOpazoBaHHEe YHCIIOBBIX BRIPAKCHHUH, 12.11 bubmmoreka [IOK
coJiep KaInx KBaJapaTHBIC KOPHH ) https://m.edsoo.ru/7f42ded4
29 [IpeoOpa3zoBaHHEe YHCIIOBBIX BRIPAKCHHUH, 13.11 bubmmoreka [IOK
coliep KaImnx KBaJapaTHBIC KOPHH ) https://m.edsoo.ru/7f42e0be
30 [IpeoOpazoBaHue YHUCIIOBBIX BBIPAKEHHH, 17.11 bubmmoreka IJOK
COJIEpKAIINX KBaJpPaTHBIE KOPHH ) https://m.edsoo.ru/7f42e0be
Bbubnuoreka IJOK
31 Crenenp ¢ MENbIM IMOKa3aTeleM 19.11 https://m.edsoo.ru/7f4354ad
N bubmmoreka LIOK
32 CBOICTBA CTENEHHU C LEJIBIM TOKa3aTeIEM 20.11 https://m.edsoo.ru/7f435648
N bubmnoreka LIOK
33 CBOICTBA CTENEHHU C LEJIBIM TOKa3aTeJIEM 24.11 https://m.edsoo.ru/7f435648
34 CBolicTBa CTENEHU C LENIBIM ITOKa3aTeNneM 26.11 bubmmoreka [JOK




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

. Bubmmoreka LJOK
35 CBolicTBa CTEIEHH C LIEIBIM MOKa3aTelIeM 27.11 https://m.edsoo.ru/7f43599a
. Bubmorexa LJOK
36 CBoJiCTBa CTENEHHU C LENBIM [TOKa3aTeNeM 01.12 https://m.edsoo.ru/7f435¢d6
CrannmaprHast 3anich yncia. Pasmepsl 00beKTOB
37 OKPYXAIOIIEro Mupa (0T 3JIEMEHTaPHBIX YaCTHUIT 03.12 bubmuoreka ITOK
JI0 KOCMHYECKHX 00bEKTOB), JUTUTENEHOCTD ' https://m.edsoo.ru/7f436098
MIPOIIECCOB B OKPY)KAIOLIEM MHPE
38 KonTtpoabhas padora no temam «KBaapatnble 04.12 Bubmorexa LJOK
kopHH. CTeneHu» ) https://m.edsoo.ru/7f42ec80
bubmmoreka IJOK
39 KBazparHoe ypasnenne 08.12 https://m.edsoo.ru/7f42eela
bub6mmoreka IJOK
40 Hemnonnoe xBagpaTHOE ypaBHEHIE 10.12 https://m.edsoo.ru/Tf42eela
bu6mmoreka IJOK
41 HemnonHoe xBanpaTHOE ypaBHEHHE 11.12 https://m.edsoo.ru/Tf42eela
. bu6mmoreka IJOK
42 ®dopmyita KOpHEH KBaJpaTHOTO YpaBHEHUS 15.12 https://m. edsoo.ru/7f42£158
. bu6mmoreka IJOK
43 ®opmyna KopHEH KBaJIpaTHOTO ypaBHEHUS 17.12 https:/m.edsoo.ru/7f42£3£6
. bu6nmoreka IJOK
44 ®opmyna KopHEH KBaIpaTHOTO ypaBHEHUS 18.12 https:/m.edsoo.ru/7f42f5a4
bubnmoreka IJOK
43 Teopema Bucra 22.12 https://m.edsoo.ru/7f42fefQ
Bbubnuoreka IJOK
46 Teopema Buera 24.12 https://m.edsoo.ru/7f430076
N Bbu6nuoreka IJOK
47 Pemenune ypaBHeHUH, CBOAAIIMXCS K KBaAPAaTHBIM 25.12 https:/m.edsoo.ru/7f43c542
N bubmmoreka LIOK
48 Pemenne ypaBHEeHHH, CBOOAIMNXCS K KBAJPAaTHBIM 29.12 https://m.edsoo.ru/7f43¢3d0
49 KsagpaTsslil TpéxuiieH 12.01
50 KBanpatsblil TpéxuieH 14.01




Paznoxenue KBaaApaTHOT'O TpéX‘lJ’ICHa Ha

bubmuoreka LIOK

S| Mo PO | hpsy/m.edsoo.ru/7£42£d38
52 PaznoxeHnue kBapaTHOro TpEXWIEHA HA 19.01 Bubmmorexa LJOK
MHOXKUTEIHU https://m.edsoo.ru/7f42fd38
53 [pocreiimme npoOHO-paMOHAIEHBIE YPaBHEHUS 21.01 E;Si;ﬁf(ii?ﬁn £4308¢6
54 [pocreiimme qpoOHO-paMOHAIBEHBIE YPAaBHEHUS 22.01 Egg;;ﬁfii?ﬁn £430b6e
55 Perrenre TeKCTOBBIX 33124 C IIOMOIILIO 26.01 bubauoreka LIOK
KBaIpaTHBIX YpaBHEHHH https://m.edsoo.ru/7f42f75¢
56 Perrene TeKCTOBBIX 33124 C ITOMOIILIO 2801 bubauoreka LIOK
KBaIPaTHBIX YPaBHEHHH https://m.edsoo.ru/7f42{8{6
57 KonTtpoabnas padora no teme ""KBagparnbie 2901 bubmmorexa LIOK
ypaBHeHnusi. KBagpaTublii Tpex4uen' https://m.edsoo.ru/7f4301f2
JIuneiiHOE ypaBHEHUE C JBYMs IIEPEMEHHBIMU,
58 ero rpaduk, mpuMepsl peIeHns YpaBHESHUHN B 02.02
LIeJIBIX YHcIIax
JIuHeliHOe ypaBHEHUE C IByMsI IEPEMEHHBIMH,
59 ero rpaduk, mpuMepsl pelIeHns YpaBHESHUHN B 04.02
LIeJIBIX YHucIax
JIuneitHOe ypaBHEHHE C JBYMsI IIEPEMEHHBIMU,
60 ero rpaduk, IpuMepsI pelieHns YpaBHEHUH B 05.02
LeJIBIX YucIax
61 Pemenue cucrem IByX JIMHEHHBIX YPaBHEHUH C 09.02
JBYMSI IEPEMEHHBIMU
62 Pemenue cucrem IByX JTMHEHHBIX YpaBHEHHM C 11.02
JBYMsI IEPEMEHHBIMU
63 Pemenue cucrem IByX JTMHEHHBIX YpaBHEHUM C 12.02
JBYMSI IEPEMEHHBIMU
64 [Ipumepst PeIlIeHns CHETeM HEJTMHEWHBIX 16.02
ypaBHEHUH C ABYMsI [IepEMEHHBIMU
65 [Ipumepst PeIIeHns cHCTeM HEJTMHEHHBIX 18.02
ypaBHEHUH C ABYMsI IEpEMEHHBIMHU
66 I'pacdmueckast uHTEpIIpETaIlUsl yPAaBHEHHSI C 19.02 bubmmoreka [JOK




ABYMs IIEPEMCHHBIMU U CUCTEM JIMHEWHBIX
ypaBHeHI/II\/'I C IBYMA NICPECMCHHBIMU

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

I'paduueckas uHTEpIpETAlMS YPABHEHUS C

67 BYMsI IEPEMEHHBIMU M CUCTEM JIMHEHHBIX 25.02 bubmmorexa LHOK
ABYNSL TIED ' https://m.edsoo.ru/7f43d6d6
ypaBHEHUH C IByMs MEPEMEHHBIMU
63 Pemenne TEKCTOBBIX 311 € IOMOILBIO CHCTEM 26.02
ypaBHEHUH
69 Pemenne TEKCTOBBIX 3121 € TIOMOILIBIO CHCTEM 02.03
ypaBHEHUH
70 Pemenne TEKCTOBBIX 3a/1aY C IOMOLIBIO CHCTEM 04.03
ypaBHEHUH
71 UrcnoBple HEpaBEHCTBA U UX CBOWCTBA 05.03
72 UncnoBple HEpaBEHCTBA U UX CBOWCTBA 11.03
73 HepaBeHCcTBO ¢ 0/THOW TTepeMeHHOI 12.03
74 JIuHelinble HEpaBEHCTBA C OJHOW NEPEMEHHON 1 16.03 bubmoreka [IOK
HX pereHne ) https://m.edsoo.ru/7f42c¢692
75 JluneitHpIe HEpaBEHCTBA C OJHON ITEPEMEHHON 1 18.03 bubmmoreka [IOK
HX pereHne ) https://m.edsoo.ru/7f42c840
76 JluHeliHbIe HEpaBEHCTBA C OAHOM IMepeMEeHHON U 19.03
WX pelieHue
77 CucteMbl JIMHEHHBIX HEPABEHCTB C OTHOM 30.03 bubmmoreka [IOK
TIEpEMEHHON U WX PEIICHIE ) https://m.edsoo.ru/7f42cb88
73 CucteMbl JIMHEHHBIX HEPABEHCTB C OJTHOM 01.04 bubmmoreka [IOK
TIEpEMEHHON U WX PEIICHIE ) https://m.edsoo.ru/7f42cd2c
79 Cucremsl JIMHEHHBIX HEPABEHCTB © ONHOM 02.04
TepeMeHHON U MX pelIeHne
30 NzobpakeHne perieHus TMHEHHOTO0 HEpAaBEHCTBA 06.04 bubmmoreka IJOK
Y WX CHCTEM Ha YMCIOBOU MPSIMOI ’ https://m.edsoo.ru/7f42c9e4
31 NzobpakeHune perieHus TMHEHHOTO0 HEPAaBEHCTBA 08.04 bubmmorexa LJOK
Y UX CUCTEM Ha YMCIIOBOU MPSIMOM ) https://m.edsoo.ru/7f42c9e4
Kountpoabhas padora no remam
82 . 09.04
«HepasencTBa. CucTeMbl YPABHEHHUID)
83 [lonstre GhyHKIIH 13.04 bubmmoreka [JOK




https://m.edsoo.ru/7f433c12

OO0nacTh onpeneaeHus ¥ MHOKECTBO 3HAYCHU

bubmuoreka LIOK

8 | pymcuun ! 15.04 https:/m.edsoo.ru/7f433d84
85 Crioco0b1 3a1anust QYHKITUIA 1 16.04
86 I'paduk pyaxumn 1 20.04
g7 CpoiicTBa QyHKIMH, KX OTOOpaKeHHE Ha 1 22,04
rpaduke
88 Urenne u noctpoeHue rpadukoB QyHKIMN 1 23.04
39 [Tpumepst rpaduKOB GYHKIIUH, OTPaXKAFOIIUX 1 2704
peaibHbIC MPOIECCHI
90 QOYHKIINN, OMUCHIBAIOIIHE MPSIMYIO U 00paTHYIO 1 29 04 bubmmorexa LIOK
MPONOPITUOHAIBLHBIC 3aBUCUMOCTH, UX Tpaduku ) https://m.edsoo.ru/7f434bbc
91 I'unepoOona 1 30.04
bub6mmoreka IJOK
92 | lmepbona : 04.05 hitps://m.edsoo.ru/7f4343¢2
bu6mmoreka IJOK
— 2
93 | Tpadux dynicuun y =x ! 06.05 https://m.edsoo.ru/7f434572
—v2 u = 3 —V — x|
94 q)féfufi yoexé ye Xé y a ); - |X|é cte 1 07.05 bubmorexa HOK
FPAQIIECHOE PENICHIC yPaBicHHI 1 cHeTeM ' https://m.edsoo.ru/7f434d38
ypaBHEHUH
IToBTOpEHUE OCHOBHBIX MOHATHUM U METOJIOB
N bubnmoreka IJOK
95 KypcoB 7 u 8 xi1accoB, 00001IeHIE 3HAHUH / 1 13.05 https://m.edsoo.ru/7f437 1aa
Bcepoccuiickas nposepounas paboma
96 Hroropasi KOHTpPOJIbHAsI padoTa 1 14.05 bubnuoreka IJOK
IToBTOpEHKE OCHOBHBIX MOHSATUNA U METOJOB
97 N 1 18.05
KypcoB 7 1 8 KITacCOB, 0000IIIeHNE 3HAHUH
08 IToBTOpEHKE OCHOBHBIX MOHATHI U METOJIOB | 20.05 bubmmorexa IJOK
KypcoB 7 1 8 KITacCOB, 0000IIIeHNE 3HAHUH ' https://m.edsoo.ru/7f43736¢
99 [ToBTOpEHKE OCHOBHBIX MOHSATUNA U METOJOB 1 21.05 Bubnuoreka IJOK
KypcoB 7 1 8 KIlacCOB, 0000IIIeHNE 3HAHUH ) https://m.edsoo.ru/7f437510
100 [ToBTOpEHKE OCHOBHBIX MOHATUNA U METOJOB 1 25.05 Bubnuoreka IJOK
KypcoB 7 1 8 KllacCOB, 0000IIIeHNE 3HAHUH ) https://m.edsoo.ru/7f4376b4
OBILIEE KOJIMYECTBO YACOB MO ITPOTPAMME 100




9 KJIACC

Ne KoaunuecTBo yacon JyeKTpoHHbIEe HU(POBHIE
Tema ypoka Hara
n/n Kontpoasusble | [IpakTHueckne obpa3soBaTejbHbIE
Bcero HM3y4eHH s
padoThI padoThI pecypchbl
1 PanmonansHble yKcna, HppaldoHAIBHBIE YK CTIa, | 01.09
KOHEUHBIC U OECKOHEUHBIC JIECATUYHBIC IPOOH )
MHOXECTBO ACUCTBUTCILHBIX YHCEIT,;
2 JIENCTBATENLHEIE YHCIIa KaK OECKOHEYHBIE 1 03.09
JieCATHYHBIE IPOOH
B3anMHO 0JJHO3HAYHOE COOTBETCTBUE MEKITY
3 MHOKECTBOM JIEMCTBUTEIBLHBIX YUCET U 1 04.09
MHO)XECTBOM TOYEK KOOPAMHATHON MPSIMOU
CpaBHeHUeE JICHCTBUTENBHBIX YHCEI,
4 apumeTndeckre TeHCTBUS C NEHCTBUTEIHHBIMU 1 08.09
YHCIaAMU
5 [MpubnmxEéaHOE 3HaAYCHNE BETMYUHBI, TOYHOCTh 1 10.09
MPUOTIKEHHS
6 OKpyTaeHne 9ucen 1 11.09
7 OxkpyTiaeHne 9ucen 1 1 15.09
CraproBasi KOHTPOJIbHAs pabora
8 [IpukuaKa v OlleHKa Pe3yIbTaTOB BHIYMCICHHH 1 17.09
9 IIpuknKa 1 OLleHKa Pe3yIbTAaTOB BBIUMCICHUI 1 18.09
10 | CpoiicTBa 4eTHOCTH Y HEYETHOCTH (PYHKITUH 1 22.09
o kb v—
1 I'padmkn dyaxmmit: y = kx, y =kx + b, y=k/x, | 24.09
y=x* y = vx, y=lx|
n:y= =kx +Db, y=
2 I'padmku byaxmmit: y = kx, y = kx + b, y=k/x, | 75.09
y=x% y = vx, y=lx|
n:y= =kx+b, y=
13 I'padmkn byaxmmit: y = kx, y = kx + b, y=k/x, | 29.09
y=x% y = vx, y=lx|
n:y= =kx+b, y=
14 I'paduku byrxmmit: y = kx, y = kx + b, y=k/x, | 01.10
y=x% y = vx, y=lx|
n:y= =kx+b, y=
s I'padmkn dyaxmmit: y = kx, y = kx + b, y=k/x, | 02.10

y=x3,y = Vx, y=|x|




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

16 06.10
y=x% y = Jx, y=|x|
. N bubmuoreka ITOK
17 | KBagpatuunas QpyHkuwms, e€ rpaduk u cBoiicTa 08.10 https:/m.edsoo.ru/7f4396¢6
n . bubmuoreka IJOK
18 | KBagparuunas ¢pynkums, e€ rpaduk u cBoiicTBa 09.10 https://m.edsoo.ru/7f439842
. . bubmuoreka ITOK
19 | KBagparuunas pynkuus, e€ rpaduk u cBoiicTBa 13.10 hittps://m.edsoo.ru/7f4399b4
20 [Tapabosa, KOOPAMHATHI BEPIIMHBI TAPadOJIb, OCh 15.10 bubmuoreka ITOK
CHUMMETPHH NapadoIbl ) https://m.edsoo.ru/7f439eb4
71 [Tapabosia, KOOPAMHATHI BEPIIMHBI TAPadOIIbI, OCh 16.10 bubmuoreka ITOK
CHUMMETPHH MapadoIIbl ) https://m.edsoo.ru/7f43a03a
2 [Tapabosa, KOOPAMHATHI BEPIIMHBI TAPadOJIbl, OCh 20.10 bubmoreka [IOK
CHUMMETPHH MapadoIIbl ) https://m.edsoo.ru/7f43alac
23 [Tapabosa, KOOPAMHATHI BEPIIMHBI TAPadOJIb, OCh 2210 bubmoreka [IOK
CUMMETpPHH T1apaboITbl ) https://m.edsoo.ru/7f43a31e
o4 [Tapabosa, KOOPAMHATHI BEPIIMHBI TAPadoJIbl, OCh 23.10 bubmoreka [IOK
CUMMETPHH 11apaloJibl ) https://m.edsoo.ru/7f43a526
bu6mmoreka IJOK
” ”
25 | KonrpoabHasi padora mo teme " ®@yHkummn 05.11 https://m.edsoo.ru/7f43ab84
26 Jluneitnoe ypaBHenue. Pemenne ypaBHeHHH, 06.11 bubmmorex LIOK
CBOJISIIIIMXCS K JIMHEHHBIM ) https://m.edsoo.ru/7f43bf66
27 JIunelinoe ypaBHeHue. Pelienne ypaBHEeHHUI, 10.11
CBOIAINMXCS K JIMHENHBIM ’
73 KBanpatnoe ypaBHeHue. Penienue ypaBHeHUid, 1211 bubmmoreka I[JOK
CBOJISITIIMXCS K KBaJIPATHBIM ) https://m.edsoo.ru/7f43c542
29 KBanpatHoe ypaBHeHue. Penienue ypaBHeHMid, 13.11 bubmmoreka I[JOK
CBOJISITIIMXCS K KBaJIPATHBIM ) https://m.edsoo.ru/7f43c542
bubmmoreka LIOK
30 bukBanpaTHEIC ypaBHEHMs 17.11 https://m.edsoo.ru/7f43c3d0
bubmmoreka LIOK
3 buKBanpaTHbIC ypaBHCHWS 19.11 https://m.edsoo.ru/7f43¢3d0
32 | IlpuMepsl pelieHus ypaBHEHUH TpeTheil u 20.11




4eTBEPTOMN CTENeHel pa3noKeHHeM Ha MHOXKHUTENH

IIpuMmeps! pelieHust ypaBHEHUN TPETber U

33 . . 24.11
4yeTBEPTOM CTeneHel pa3iokeHHeM Ha MHOKUTENU
. bubmauoreka LIOK
34 | Pemenne 1poOHO-palMOHATILHBIX YPaBHEHHUN 26.11 https://m.edsoo.ru/7f43c9b6
. bubmuoreka IJOK
35 | Pemenne n1poOHO-paiMOHATIBLHBIX YPaBHEHHUN 27.11 https:/m.edsoo.ru/7f43cob6
36 Pemenne TekcTOBBIX 33724 anredpandecKum 01.12
METOJIOM
37 Pemenne TekcTOBBIX 33724 anredpandyecKum 03.12
METOJIOM
33 Pemmennie TeKCTOBBIX 33724 anreOpandaecKum 04.12
METOJIOM
39 KonTpoabhas padora 1o teme «YpaBHeHHS € 08.12
O/IHOI1 IepeMeHHO0i» )
bu6mmoreka IJOK
40 | YpaBHEHHE ¢ ABYMsI TIEPEMEHHBIMH U €r'0 rpaduk 10.12 https:/m.edsoo.ru/7f43d0b4
bu6mmoreka IJOK
41 YpaBHeHUE C IBYMsI IEPEMEHHBIMU U €ro rpaduk 11.12 https:/m.edsoo.ru/7f43d0b4
42 CucreMa IBYyX JTUHEHHBIX YPABHCHHUH C JIBYMS 15.12
TIEPEMEHHBIMHA | ©€ peleHne )
43 Cucrema ByX JIMHEHHBIX YPaBHEHUH C IBYMsI 17.12
MEPEMEHHBIMU U €€ pellleHne )
44 Cucrema IByX THHEHHBIX YPaBHEHUH C TBYMS 18.12
MIEPEMEHHBIMHU U €€ pelIeHne )
45 CucreMa IByX JUHEHHBIX YPABHEHUH C IBYMsI 2712
MIEPEMEHHBIMHU U €€ pelieHne )
16 Pemenue cucrem IByX ypaBHEHUH, OJHO U3 2412 bubmmorexa I[JOK
KOTOPBIX JINHEWHOE, a APYroe — BTOPOU CTEIIeHH ' https://m.edsoo.ru/7f43d23a
47 Pemenue cucrem NByX ypaBHEHUH, OJHO U3 2512 bubmmorexa LJOK
KOTOPBIX JINHEHHOE, & APYroe — BTOPOU CTEIEeHU ' https://m.edsoo.ru/7f43d55a
43 Pemenne cucrem OByX ypaBHEHUH, OHO U3 2912

KOTOPBIX JIMHEHHOE, a APYroe — BTOPOH CTeleHH




Pemienue cucrem ABYX ypaBHCHI/Iﬁ, OJHO U3

49 N N 12.01
KOTOPBIX JIMHEHHOE, a APYroe — BTOPOH CTeleHH
50 I'paduueckas nHTEpIpETALSI CUCTEMBI 14.01
ypaBHEHUH ¢ ABYMs IlepEeMEHHBIMU :
51 Pemrenne TeKCTOBBIX 3ajjau anredpanyeckum 15.01
crocobom
52 Pemenne TekcTOBBIX 33724 anredpandecKum 1901
crocobom
53 KonTpo.m)flaﬂ padoTa no Teme «CucTemMbl 21.01
YpaBHeHUID»
54 | UnucnoBble HEpaBEHCTBA U UX CBOWCTBA 22.01
N bubmoreka [IOK
55 | YucnoBsle HEpaBEHCTBA U UX CBOMCTBA 26.01 https://m.edsoo.ru/7f43ad5a
56 JIuHelHbIe HEPABEHCTBA C OJIHOM NEPEMEHHOMN 1 28.0] bubmoreka [IOK
WX peleHue ) https://m.edsoo.ru/7f43af08
57 JInHeliHbIe HEpaBEHCTBA C OTHON TIEPEMEHHOM U 2901 bubmoreka [IOK
HX PEIeHne ) https://m.edsoo.ru/7f43af08
53 JInHeliHbIe HEpaBEHCTBA C OTHOW MIEPEMEHHON U 02.02 bubmoreka [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
[IEpPEMEHHON 1 UX pelleHue
61 Cuctemsl JMHEHHBIX HEPABEHCTB © OHOH 09.02
MEpPEMEHHON 1 UX pelIeHue
Bbubnuoreka IJOK
62 | KBampaTHbie HepaBEHCTBA U UX PELICHHE 11.02 https://m.edso0o.ru/7f43b098
Bbubnuoreka IJOK
63 | KBampaTHbie HepaBEHCTBA U UX PELICHHE 12.02 https://m.edsoo.ru/7f43b2 Le
bubmmoreka LIOK
64 | KBampaTHble HEpaBEHCTBA M UX PEIICHHE 16.02 https://m.edsoo.ru/7f43b5a2
65 | KBanmpaTHble HepaBEHCTBA M UX PEIICHHE 18.02
66 | KanpaTHble HepaBeHCTBA U MX PeLIEHHE 19.02




Fpa(bnqeaca;[ HUHTEpHIpCTalva HEPABCHCTB U

bubmuoreka LIOK

67 CHCTEM HEPaBEHCTB C JIByMs IEPEMEHHBIMU 25.02 https://m.edsoo.ru/7f43b098
68 I'paduueckas nHTEpIpETALMS HEPABEHCTB H 26.02
CHICTEM HEPaBEHCTB C JIByMsl IIepeMEHHBIMH '
69 | KontpoJabHasi padora no teme «HepaBencTBa» 02.03
70 | IloHsATHE YNCIOBON MOCIENOBATENLHOCTH 04.03 bubmorexca LIOK
1 e 8 ' https://m.edsoo.ru/7f43e6c6
7 3ajaHue MoCIe0BaTEILHOCTH PEKYPPEHTHOM 05.03 bubmuoreka IJOK
dhopmysiol U HopMyJIOH N-ro wieHa ) https://m.edsoo.ru/7f43ebda
bubauoreka LIOK
72 | Apudmernueckas U TeOMETpHYECKasl TPOTPECCHH 11.03 https:/m.edsoo.ru/Tf43edTe
bubmmoreka IJOK
73 | Apudmerndeckas v reoOMeTpHUEcKas MPOrPECCHH 12.03 https://m.edsoo.ru/7f43f3b4
74| reomerpmaccxolt nporpecet, oy nepasx l63 | Bromoresa LIOK
P POTPECGIH, CYMMEL HEp ' https:/m.edsoo.ru/7f43f58a
YICHOB
75| reomerpacexoft nporpecent, ey nepaink 1803 | Bumorera LIOK
b porp > CYM p ' https://m.edsoo.ru/7f43ef2c
YWICHOB
B S — 903 | Bubmorexa LIOK
°Ip DOTPECCIH, CYMMEL HEp ' https:/m.eds00.ru/7f43f0c6
YICHOB
| St s sy oy | e 0K
FEOMCTDIHICGROM HPOTPecaitl, CYMMEL Epabix ' https://m.edsoo.ru/7f43f72¢
YICHOB
78 iﬁgﬂzﬁcﬁ?; Hsraggiﬁercme;;f S 01.04 bubamoreia LIOK
p porp » OYM P ’ https://m.edsoo.ru/7f43f8a0
YJICHOB
N3obpakeHre 4IeHOB apuPMETHIECKON 1
79 | reoMeTpUYECKOI MPOrpeccuil TOUKaMH Ha 02.04
KOOPJAWHATHOW TJIOCKOCTH
NzobpakeHre 4IeHOB apuMETHIECKON 1
80 | reoMeTpUUECKON MPOrpeccuii TOUKaMu Ha 06.04

KOOpILI/IHaTHOI\/'I IIJIOCKOCTH




81 | JIuneHHbII ¥ SKCIOHEHIIMAIBHBIA POCT 08.04
bubmuoreka LIOK
2 .04
8 COKHBIC POLICHTHI 09.0 https://m.edsoo.ru/7f43fe0e
bubmauoreka LIOK
13.04
83 C0KHBIC POLICHTE! 3.0 https://m.edsoo.ru/7f4401a6
34 KonTpoabnas padora mo teme «HuciaoBble 15.04 Bubmmoreka LJOK
MOCJIEeI0BATEILHOCTH ’ https://m.edsoo.ru/7f4404{8
[ToBTOpeHuUe, 0000IIEHHE U CUCTEMATH3AITUS
85 3HaHWH. 3anmuch, CpaBHEHHE, JCUCTBUS C 16.04
JICHCTBUTEILHBIMH YMCJIAMH, YUCIIOBAs MPsMast
36 [ToBTOpeHUe, 0000IIEHNE ¥ CUCTEMATHU3AIIUS 20.04
3HaHuil. [IpoLeHThI, OTHOWIEHUS, IPOIIOPLIMH )
g7 [ToBTOpEHME, 0000IEHNE U CUCTEMATH3AITUS 22,04
3Hanui. OKpyTieHrue, TpuOIMmKeHHE, OIICHKA )
88 iﬁfﬁ eggﬁezi?fefc{f:;ipg?e;amaum 23.04 bubmorexa HOK
' A ' https://m.edsoo.ru/7f443b12
apupMETHIECKIM CIIOCOOOM
IToBTOpeHnne, 0000IIIEHNE U CUCTEMATH3ALIHS
89 3HaHI/II7II) PCHI’CHI/IC THCIKCTOBBIX 3amaq ! 27.04 bubmiorexa LIOK
' A ' https://m.edsoo.ru/7f443cd4
apu(pMETHICCKIM CII0OCOOO0M
HOBTOPEHI/IC, 000011IeH1E U CHCTEMATH3aLIUs Bubmiorexa LIOK
90 3HaHUN. Pellrenne TEKCTOBRIX 3a1a4 29.04
https://m.edsoo.ru/7f443fea
apu(PMETHICCKIM CIIOCOOOM
91 | aummnn Hcotpasonanie anreGpammocrtt. 3004 | BuGmorera IOK
) 13 p p ’ https://m.edsoo.ru/7f4441ca
BBIPKEHHA, JOMYCTHMbIC 3HAUCHUS
[ToBTOpenne, 0000IIIEHNE U CUCTEMATH3ALIHS
92 3HaHm§ IT e’()6 a3(L)I;aHHe anred anqecmfx 04.05 bubmmorexa LIOK
) 13 p p ) https://m.edsoo.ru/7f444364
BBIPYKEHHA, JOMYCTHMbIC 3HAUCHUS
93 | mmmmmnn TipeoGpaconamine amagpammocsmte. 0605 | Bubmorexa LIOK
) R P P ) https://m.edsoo.ru/7f444612
BBIPYKEHH, JOMYCTHUMbIE 3HAYECHUS
04 [ToBTOpeHue, 00600MEeHNE U CHCTEMATH3AITUS 07.05 Bubnuoreka IJOK

3HaHuil. [Ipeobpa3oBanue anredOpandecKux

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




BBID a)KeHHﬁ, JONMYCTHMBIC 3HAYCHU L

[ToBTOpeHuUe, 0000IIECHUE U CUCTEMATU3AITUS

bubmuoreka LIOK

95 | 3HaHui. OYHKINH: TOCTPOCHHUE, CBOHCTBA 1 13.05 https://m.edsoo.ru/7f444¢56
W3YYEHHBIX (QYHKIIUH
96 E;fp?p? eé“iiﬁiff”ﬁféfe&ﬁﬁ?iﬁiﬁfﬁiﬁ“ 1 14.05 brbmmorexa LIOK
- UYHKIHH: TIOCTP ’ ' https://m.edsoo.ru/7f444f44
W3YUYEHHBIX (QYHKIIUHA
IT
57 | smana, Gy mootpoense, cooicrsa | 1805 | BuOmorexa LOK
’ . ’ ) https://m.edsoo.ru/7f44516a
W3y4YeHHBIX (QYHKIUHA
I1 600
98 | amarni, dysrwn: noctpocrre, caoficraa | 2ngs | Enbmoress LIOK
' . ’ ' https://m.edsoo.ru/7f4452e6
W3YYEHHBIX (QYHKITUHA
IT
99 | s, Fpainseckoe pestente ypasHeni 1 | 2105 | bubmorera LIOK
' ' https://m.edsoo.ru/7f445516
CHCTEM
100 | MtoroBasi KOHTPOJIbHasi paéoTa 1 25.05
OBILIEE KOJIMYECTBO YACOB 11O ITIPOT'PAMME 100
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OBPA30OBATEJILHOM ITPOT' PAMMBI

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

Yucna v BIYUCIECHUSA

BeimonusaTh, coyeras yCTHBIE M THMChbMEHHBIE TpUEMBI, apudmMernyeckue
JEMCTBUS C PallMOHAIBHBIMU YHCIAMU

HaxomuTh 3HaYeHUs! YUCIOBBIX BBIPAXXEHUH, TPUMEHSATH pa3HOOOpa3HbIE CIIOCOObI
U TpUEMBI BBIYMCIECHUS 3HA4YE€HUM JPOOHBIX BBIPAKEHHM, coaepKalux
OOBIKHOBEHHBIE H JICCITHYHBIE IPOOU

[epexomuTh OT OMHOH (OpPMBI 3amucH YKMcen K ApYrod (mpeoOpa3oBBIBATH
JECATUYHYI0 JApo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
YaCTHOCTHU, B OECKOHEUHYIO JICCATHYHYIO JIPOOb)

CpaBHUBaTH U yOPAI0YNBATH PAI[HOHATBHBIE YUCIA

OxpyriaTh yncia

BeImonHATS TPUKHUIKY M OLEHKY pe3ysbTaTa BBIYMCIEHWN, OLEHKY 3HAa4YeHUH
YHUCIIOBBIX BBIpAKEHWH. BEBIMONHATH AEHCTBHS CO CTENEHSIMH C HaTypalbHBIMU
I10Ka3aTeNsIMA

[IpuMeHATs TpPU3HAKK [ENMMOCTH, Pa3joKeHWE Ha MHOKUTETH HaTypaIbHBIX
qucen

Pemate mpakTUKO-OpMEHTHpPOBaHHBIE 3a7add, CBS3aHHBIE C OTHOIICHHEM
BEJIMYWH, TPOMOPIHOHAIBHOCTRIO BEIHYWH, MPOICHTAMH, HHTEPIIPETHPOBATH
pe3yabTaThl pelieHud 3ajlad ¢ YYETOM OTpaHUYEeHUH, CBSI3aHHBIX CO CBOMCTBAMHU
paccMaTpUBaEMBIX 00BEKTOB

AnreOpandeckue BRIpaKeHUS

Hcnonk3oBaTh anreOpanyecKyr0 TEPMUHOIOTHIO W CHUMBOIUKY, MPUMEHITH e B
MpoIiecce OCBOCHUS y4eOHOro MaTepraa

HaxomuTh 3HaveHWss OYKBEHHBIX BBIPaXKCHUM TIPU 3aJaHHBIX 3HAYCHHUSX
MepEMEHHBIX

BeimonHsaTh TpeoOpa3oBaHus IIEJI0r0 BBIPAKEHHS B MHOTOWICH NPUBEICHHEM
MTOTOOHBIX CJIAaraeMBIX, PACKPBHITHEM CKOOOK

BhIMOMHATh YMHOKEHUE OJTHOUWICHA HA MHOTOWICH ¥ MHOT'OYJICHA HA MHOTOUJICH,
MPUMEHSITH (POPMYITBI KBaJpaTa CYMMBI M KBaJIpaTa Pa3sHOCTH

OcCyIlIecTBIATh  pa3ioKeHHUE MHOTOWICHOB HA MHOXKHTEIH C  TOMOIIBIO
BBIHECCHUST 32 CKOOKH OOINEro MHOXHUTENS, TPYIIUPOBKH  CJIaracMbix,
MpUMEHEHUS] POPMYIT COKPAIIEHHOTO YMHOXKECHUSI

[MpuMensaTh MpeoOpa3oBaHUs MHOTOWICHOB JUISl PEIICHUS PA3NHYHBIX 3a]a4 U3
MaTeMaTHKH, CMEKHBIX TPEIMETOB, U3 PEATbHON MPAKTHKH

Hcnonk30BaTh CBOMCTBA CTENEHEH C HATYypalbHBIMH MOKA3aTeNSIMH  JUIS
peoOpa3oBaHusl BEIPKCHHUH

YpaBHEeHUs U HEPABEHCTBA

Pemath nuHEHHBIE ypaBHEHUS C OJHOW TEPEMEHHOW, MPHUMEHSISI MpaBUIIa
nepexojia 0T UCXOJJHOTO YPABHEHHSI K pABHOCHIIBHOMY emy. [IpoBepsiTh, sBIsieTcs
JIM YUCIIO KOPHEM ypaBHEHHS

[IpumensaTs rpaduyeckue METOIBl MPH PEIICHUH JMHEWHBIX ypPaBHEHHH U UX
CUCTEM



3.3

34

3.5

3.6

4.1

4.2
4.3

4.4

4.5

4.6

8 KJIACC

Kon
NMPoBePsaAEMOro
pe3yabTara
1

1.1

1.2

1.3

2.1

22
2.3
24

3.1
3.2

HOI[6I/IpaTI) MMPUMCEPLI NTap YMCECII, ABJIAIOIIUXCA PCHICHUEM JIMHEHHOT'O YpaBHCHUA
C ABYMs NIEPEMCHHBIMU

CrponuTh B KOOPAWHATHOM IIOCKOCTH TpaUK JMHEHHOTO ypaBHEHUS C ABYMS
MepeMEHHBIMU; TIONB3YsICh TPadUKOM, IPHUBOANTH IPUMEPHI PELICHHUS YpaBHEHHUS

Pemate cuctembl IBYX JTHHEHHBIX YpaBHEHHH C ABYMS IEpPEMEHHBIMH, B TOM
qrcie rpapuuecKu

CocTaBnATh U pemaTh JUHEWHOE YpaBHEHHE WM CUCTEMY JIMHEWHBIX ypaBHEHUH
II0 YCJIIOBHIO 3aJa4M, MHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3aJadu
IIOJIy4YEHHBIN pe3yiabTaT

Koopmunats! u rpaduku. @yHKIumn

N300pakaTh Ha KOOPIWHATHOW MPSAMOW TOYKH, COOTBETCTBYIOIIUE 3aJJaHHBIM
KOOpAWHATaM, JIy4d, OTPE3KH, WHTEPBAJIbl, 3aIUCHIBATh YHCJIOBBIE MPOMEKYTKU
Ha aJIre0panvyeckoM s3bIKe

OtmeuaThs B KOOPIAMHATHOM IJIOCKOCTH TOYKHU MO 3a/JaHHBIM KOOpMHATAM
Crpoutb rpaduku muHeHHbIX QyHKIHNA. CTpOoUTH rpaduk QyHKIHK Y = [X|
OnwuckiBaTh ¢ MOMOIIBIO (QYHKIIMN M3BECTHBIE 3aBUCHMOCTH MEX/Y BEIHUYMHAMU:
CKOpOCTb, BpeMms, paccrosiaue, LEHy, KOJIMYECTBO, CTOUMOCTS,
MIPOM3BOANTENHHOCTD, BPEMs, 00BHEM paboTHI

Haxoauts 3Hauenne ¢GyHKIHMH 110 3HAUEHHIO €€ apryMeHTa

[Tonumath rpaduueckuii crnoco0 MpeACTaBICHUS M aHanu3a HHOOPMAIUH,
M3BJIEKATh U HHTEPIPETHUPOBATh HH(POPMAIIHIO U3 rPpaMKOB PeaabHBIX MPOIECCOB
U 3aBUCHUMOCTEN

IIpoBepsieMble MpeAMeTHBIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOM
00pa3oBaTeJbHOIl MPOrpaMMbl OCHOBHOTO 00111ero 00pa3oBaHus

Yucna ¥ BEIYUCIEHUS

Hcnonp3oBaTh HavambHBIE MPEICTABICHUS O MHOMKECTBE IEHCTBUTEIHHBIX YHCEI
JUTS CPAaBHEHUSI, OKPYTJICHUSI M BBIUYNCIEHUH, H300paXkaTh JeHCTBUTENBHBIE YHCITA
TOYKaMH Ha KOOPJUHATHOU MPsSIMOM

[Ipumensate mnoHATHE apU(METHYECKOrO0 KBAAPATHOIO KOPHS, HaXOIUTh
KBaJpaTHbIC KOPHM, HCIONB3Ysl IPU HEOOXOAMMOCTH KaJIbKYJSTOP, BBIIOJIHSTH
peoOpa3oBaHMsl BBIPAKCHUH, COACPKAIMX KBaApaTHbIC KOPHH, HCIIOIb3Ys
CBOIICTBA KOpHEH

Hcnonp3oBaTh 3amuicu OOMBIIAX M MAJIBIX YMCEN C TIOMOIIBIO JECATUYHBIX TpoOeit
" creneneit yucna 10

AJreOpanvecKue BhIpaKCHUs

[IpuMeHsATP  NOHATHE CTENEHM C  LENbIM  [I0KAa3aTeleM,  BBINOIHSITH
peo0pa3oBaHMs BEIPAKEHUH, CONIEPIKALIMX CTEIEHHU C LEIbIM IOKa3aTeaeM

Breimonssars TOXIACCTBCHHBIC npeo6pa30BaHH51 paMOHAJIBHBIX BI)Ipa)KeHI/Iﬁ Ha
OCHOBC ITpaBUJI ,Z[eﬁCTBHfI HaJa MHOI'O4JICHaAMHU U aJIFe6paI/I‘IeCKI/IMI/I I[pO6$IMI/I

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

HpI/IMeHSITB HpeO6pa3OBaHI/I$I BBIpa)KeHI/Iﬁ AJI peHICHUS Pa3JIMYHbIX 3a1a4 U3
MaTEeMAaTHUKH, CMCKHBIX ITPEAMETOB, U3 peaJ'II:HOﬁ MMPAaKTUKA

ypaBHeHI/IH 1 HCPABCHCTBA

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

HpOBO):[I/ITB HpOCTCﬁHlI/IC HUCCICOOBaHUsA ypaBHeHI/Iﬁ n CUCTEM ypaBHeHHfI, B TOM
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qrcie ¢ IpuMeHeHHeM IpaUuecKux MpencTaBIeHni (yCTaHABIUBATh, UMEET JIU
ypaBHEHHE WM CUCTEMa YpaBHEHWU peIIeHHs, €CIH HMEET, TO CKOJbKO, U
poyee)

[lepexonuTh OT cI0BECHOH (HOPMYIHPOBKHU 3a/a4d K e€ anreOpandeckod Monenu
C TOMOUIBI0O  COCTAaBJICHWS  YpaBHEHHs WM  CHCTEMBl  YPaBHEHHH,
MHTEPIIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3aJ[audl MONyYeHHBIA pe3yabTaT
[IpuMeHATH CBOWMCTBA YHCIOBBIX HEPABEHCTB Ul CPaBHEHUS, OICHKH, PEHIaTh
JIMHEWHBbIE HEPAaBEHCTBA C OJHOW TMEPEMEHHOM M HX CHUCTEMBI, JaBaTh
rpadMuecKyl0 WILIIOCTPAlMI0O MHOXKECTBA PEUICHU HEpPaBEHCTBA, CHUCTEMBI
HEPaBEHCTB

DOyHKINHU

[lonumarh W WCIONB30BATh (QYHKIIMOHAJBHBIE IOHSATHS W S3bIK (TEPMHUHBI,
CHUMBOJINYECKHE O0003HAUEHHS), OMpENeNiTh 3HaueHHe (YHKIHMUA TO 3HAYCHHIO
apryMeHTa, ompeeNsaTh CBOMCTBA QYHKIMU 1O €€ TpaduKy

Crpoutb TpaduKy deMeHTapHbIX QYHKIUH BUA:

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

HpOBepfleMble NpeIAMETHBIC PE3YJ/ILTATHI 0CBOCHUSA OCHOBHOI1
06pa30BaTeJ’lbl—[0ﬁ nmporpaMmbl OCHOBHOI'O 06mer0 06pa303almﬂ

Yucna v BEIYUCIECHUS
CpaBHHBATH U YIIOPSIOYNBATH PAIlMOHAIBHBIC M HPPAIMOHATLHBIC THCIIA

BemonaaTe apudmerndeckne NEHCTBUS C pallMOHAJBHBIMU YHCIAMH, codeTast
YCTHBIE W MHCbMEHHBIE TIPUEMBI, BBHITIOTHATH BBIYUCICHHUS C MPPANMOHAIEHBIMA
YHUCIIaMU

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

OxpyrnsaTe JOEHCTBUTENbHBIC YWCHA, BBINOMHATH MPHUKUAKY pe3yiabTaTa
BBIYUCIICHUH, OLICHKY YMCJIOBBIX BBIPAKEHUI

YpaBHEHUS U HEPABEHCTBA

Pemars nuHeliHbIe W KBaApaTHBIE ypaBHEHWS, yPaBHEHUS, CBOIIINECS K HUM,
MIpOCTeNIINe TPOOHO-pAIIMOHATIFHBIC YPaBHEHHS

PemaTh cucTeMpl IBYX JTUHEHHBIX YPAaBHEHUHN C IBYMS IEPEMEHHBIMHU U CHCTEMBbI
IBYX YpaBHEHUH, B KOTOPBIX OHO ypaBHEHHUE HE ABISETCS JIMHEHHBIM

PemaTs TekcTOBBIE 3a1aUn aNreOpandecKUM CIIOCOOOM € ITOMOIIBIO COCTABIICHUS
YpaBHEHUS WM CUCTEMBI IByX YPaBHEHHH C IByMs IIepeMEHHbIMU

IIpoBoauTe mpocTeiilne nccneroBaHusl YpaBHEHUM U CUCTEM YPaBHEHUM, B TOM
yuciae € NOpPUMEHEHHeM  rpaduyecKux  HpeAcTaBieHHi  (Hampumep,
yCTaHaBJIMBaTh, UMEET JIM ypaBHEHHE WJIM CUCTEMa YpaBHEHUH pELIeHUs, €ciH
HMEET, TO CKOJIBKO)

Pemate mHEHHEBIC HCPABCHCTBA, KBaJApPaTHBIC HCPABCHCTBA, 1/1306pa>1<aTL
peIicHNC HECPABCHCTB Ha YHCIIOBOM HpHMOﬁ, 3allUChIBATh PCHICHHUEC C IMMOMOIIbBIO
CHUMBOJIOB

Pemate cucreMbl JTHHEHHBIX HEPABCHCTB, CUCTEMblI HCPABCHCTB, BKIIIOYAIOIIHC
KBaApaTHOC HCPABCHCTBO, I/I306pa)i(aTI> peuIcHue CUCTEMblI HCPABCHCTB Ha
YHCIIOBOM HpHMOﬁ, 3allUChIBATH PCHICHUEC C TIOMOLIBIO CUMBOJIOB

Hcnonn3oBath HCEPABCHCTBA IIPU PCIICHUHU PA3JIMYHBIX 3a/1a4
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DOyHKINU

PacnoznaBath (QyHKOMM W3Yy4eHHBIX BHIOB. IloKa3blBaThb CXEMAaTHYECKH
pacronoXeHne Ha KOOpJIMHATHOW TUIOCKOCTH TpaduKoB (YHKIMH BHOa: y=kX,
y=kx+b, y=k/x, y=ax?*+bx+c, B 3aBUCUMOCTH OT 3HAYCHHI KO3()PUIHECHTOB,
OIMCHIBAThH CBOWCTBA (pyHKIMI

[Toka3piBaTh CXEMaTHUECKH pACIONIOKEHHE Ha KOOPAMHATHON IUIOCKOCTH
rpadukoB GyHKUWH BUga y = VX, Y = |X| ¥ OMHUCHIBATH CBOWCTBA (QYHKIHHA
Crpouth ¥ u300pakaTh CXEMAaTUYECKH TpapuKH KBaIpaTHUHBIX (DYHKIHI,
OIMCHIBAThH CBOMCTBA KBAJIPATHUHBIX (DYHKIUH MO UX rpaduKam

PacnosznaBate kBampaTHuHYIO (YHKIWIO TO (GopMyle, NPUBOAUTH IPUMEPHI
KBaJpaTHYHBIX QYHKIUH U3 peanbHOHN KU3HU, (PU3HUKH, TEOMETPUN
Apudmerndeckas ¥ reoMeTpudeckas Iporpeccuu

PacnozHaBaTh apudmMeTHUecKyl0 W TE€OMETPUUYECKYIO TPOTPECCHU IMPH PaszHBIX
crioco0ax 3aJaHust

BbIMONMHATE  BBIYMCIIGHHS € HCIOJb30BaHWEM  (GOpMyl  n-TO  4ieHa
apu(METHIECKON U TEOMETPHUECKOM MPOrpeccuii, CyMMBI TIEPBBIX N YICHOB
N300paxath 4ieHbl OCIeA0BATEILHOCTH TOYKAMHU Ha KOOPAMHATHOH MIIOCKOCTH
Pematp 3amaun, cBSi3aHHBIE C YMCIOBBIMHU TIOCIIEAOBATENFHOCTAMHU, B TOM YHCIIE

3a/laud U3 peallbHOM JKH3HU (C HWCIOJIB30BAHHEM KaJIBKYISATOpa, HUPPOBBIX
TEXHOJIOTHHN)
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IIpoBepsieMblii 3JIEMEHT COJEPKAHUS
Yycia ¥ BEIUUCIICHUS

Jpobu OOBIKHOBEHHBIE M JIECATHYHBIC, TIEPEXOJ OT OAHOW (OpPMBI 3amucu Apodei K
npyroii. [loHsiTHE palMOHATBHOTO 4YHWCNA, 3alUCh, CPaBHEHHE, YIOPSIIOYUBAHHE
palMOHAaIBHBIX YUCET

Apupmernyeckne IeHCTBUS C pallMOHAIBHBIMU YHCIaMy. Pelrenre 3a1a4 U3 peanbHoi
MPAKTUKY Ha YaCTH, HA APOOH

CreneHb ¢ HaTypaJbHBIM IIOKA3aTeIEM: ONpeAeIeHNe, Ipeodpa3oBaHe BHIPAKEHNUH Ha
OCHOBE OIIPEAEICHU, 3aIIUCh OOJBIINX YHUCEI

[IpomenTsl, 3ammMch TPOLEHTOB B BHJE IpoOM M JIpoOM B BHJE NPOLEHTOB. 1pu
OCHOBHBIE 33J]Ja4M Ha [IPOLIEHTHI, PEIICHUE 33149 U3 peajbHOU IPAKTUKU

[IpuMeHeHue MPU3HAKOB IETUMOCTH, pa3JIoKeHHEe HAa MHOXKHTEIN HATYPAIbHBIX YHCEN
PeasibHbIe 3aBUCHMOCTH, B TOM YHCIIE IpSMasi U 00paTHAS POITOPIIMOHATBHOCTH
Anrebpanveckre BhIpaXKeHNS

IlepemenHble, YMCIOBOE 3HAUYEHHE BBIPAXKEHUS C MEpEMEHHOM. JlomycTuMble 3HAaUEHUs
TEPEMEHHBIX

[IpencraBnenue 3aBUCHMOCTH MEX]y BENIWYMHAMH B BuAe (Qopmynsl. Berancnenus mo
dhopmynam

ITpeobpa3zoBanue OYKBEHHBIX BBIPAXKECHHIA, TOXKICCTBCHHO PABHBIC BBIPAKCHHUS
CBoOJiCTBa CTEIIEHN C HATYPAIbHBIM ITOKa3aTeIeM

OIIHO‘-IJICHLI ¥ MHOrowieHbl. CTeleHb MHOT'OUJICHA. CJIO)KCHI/IC, BBIYUTaHUEC, YMHOXCHUC
MHOT'OYJICHOB

@opMyIbl COKPAIEHHOTO YMHOXKEHHUS: KBaJApaT CyMMbl U KBajpaT pa3HocTu. Popmyna
pa3HoCTH KBaJpaToB. PasnokeHre MHOTOYIEHOB HA MHOKHUTEH

YpaBHeHuUs

YpaBHeHHE, KOPEHb ypaBHEHUS, IPaBUiIa IPeoOpa3oBaHNs ypaBHEHUS, pABHOCUIBLHOCTh
YpaBHEHUI

JluneilHoe ypaBHEHHE € OJHOM MHEPEMEHHOM, YMCIO KOpHEW JMHEHMHOrO ypaBHEHHS,
pelIeHNE TUHEHHBIX YpaBHEHUI

CocraBieHre ypaBHEHHUI 10 YCIOBHIO 3aJaul. PelieHne TeKCTOBBIX 3aad C TOMOILIbIO
YpaBHEHUI

JluneiiHOE ypaBHEHUE C ABYMS NIEPEMEHHBIMU H €ro rpaduk

CucreMa JBYX JMHEHHBIX ypaBHEHUH C JABYMs IepeMeHHbIMH. Pemienue cucreM
ypaBHEHUH crocoOOM MOACTaHOBKH. IIprMephl peleHus: TeKCTOBBIX 3a7ad C IIOMOLIbI0
CUCTEM ypaBHEHUU

Koopaunats! u rpaduku. OyHKIINN
Koopnuuarta Touku Ha npsiMoit
UucioBble IPOMEKYTKU. PaccTosiHIE MEXAY IBYMs TOUKAMH KOOPJUHATHOHN MPSIMOii

[IpsimoyroneHast cucrema koopaumHaT, ocu OxuQOy. AOcuycca W OpJUHATa TOYKH Ha
KOOPIMHATHON IIOCKOCTH

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

[ounstre pynkunn. I'padux Gpynxunu. CoiicTBa QyHKIMII
Jluneitnas ¢pynkuus, e€ rpaduk. ['padux Gyaxumn y = [x|
I'paduueckoe penieHne TMHEHHBIX YpaBHEHUH U CHCTEM JIMHEHHBIX YpaBHEHUN
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IIpoBepsieMblii 3J1eMEHT COIEPKAHUS
Uucna v BBIYUCICHUS

KBanmpatHeiii kopenb u3 umcia. Ilonstue o0 uppanmoHanbHOM 4yncie. JlecsaTuaHbie
NpUOIVKEHHS WPPALMOHATBHBIX YHCEI

CaolicTBa apu(pMEeTHUECKUX KBAJIPATHBIX KOPHEH U WX MPUMEHEHUE K MPeoO0pa30BaHUIO
YUCIIOBBIX BBIPAXKEHUI U BBIYUCIECHUAM. [[eficTBUTENbHBIE UnCiia

Crenenb ¢ LeNbIM MOKa3aTeneM U e€ cBoiicTBa. CTaHnapTHas 3alluCh YUCiIa
AJre0panvecKue BEIpaKeHUs

KBagpaTaslil Tpéxuien, pa3aoxKeHrne KBaJpaTHOro TpEXUIeHa Ha MHOKUTENN
Anrebpandeckast 1poob. OCHOBHOE CBOWCTBO allreOpandecKkoi Apodu

CrnoxxeHue, BEIYUTAHIE, YMHOXKEHHE, JICTICHUE alNreOpandeckux qpooei
PanonansHbIe BRIpaXKeHUS U UX MpeoOpa3oBaHue

YpaBHEHUS 1 HEPABEHCTBA

KanpaTtHoe ypaBHeHue, (opMyna KOpHeH KBajpaTHOro ypaBHeHus. Teopema Buera
Peienue ypaBHEHUN, CBOJALIMXCS K JIMHEUHBIM U KBaJPAaTHBIM

[pocreiimue qpoOHO-paMOHAIEHBIE YPAaBHEHUS

I'paduueckast uHTEpIpETallds YPABHEHUH C BYMS IIEPEMEHHBIMH M CHCTEM JIMHEHHBIX
ypaBHEHHI C JByMs T[E€peMEHHbIMU. I[IpuMepbl peleHus CHUCTEM HEIUHEHHbBIX
YpaBHEHUH C ABYMS ITIEPEMEHHBIMU

Pemenme TEKCTOBBIX 3a/1a4 airedpandecKuM CriocoooM
YucnoBble HEPABEHCTBA U UX CBOMCTBA

HepaBeHcTBO ¢ 01HOM MTEpeMeHHON

PaBHOCHITEHOCTH HEPABEHCTB

JIuHeliHbie HEpaBEeHCTBA C OJHOM MepeMEHHOMN
CucreMbl JIMHCWHBIX HEPABEHCTB C OIHOM TIepeMEHHOM
DyHKIIUU

[onstre ¢pynkmun. O6GMacTs ONpeAeNeHnsl © MHOXKECTBO 3HaueHHH QyHKInU. Crioco0s!
3amaHust GyHKIAN

I'paduk pyaxmun. Yrenne cBoiicTB GyHKITNH 110 €€ TpaduKy

[Ipumeps! rpadkoB GYHKIHIA, OTPaXKAIOIINX PEATbHEIE TTPOIIECCH

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

OyHKIUU y =x?, y = X3

ynkumn y = VX, y = [x|

I'pacdmueckoe perienne ypaBHeHUN U CHCTEM YpaBHEHUH

IIpoBepsieMblii 371eMEHT CO/IEPKAHUS
Umcina 1 BBIYUCIICHUS

PanmonanbHBle YMCa, MppalMOHATIBHBIE YMCIIA, KOHEYHbIE M OECKOHEYHBIC IEeCSTHYHBIC
Ipodu

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

ApI/I(i)MeTI/I‘IeCKI/Ie ﬂeﬁCTBHH C ,I[eﬁCTBPITeJ'IBHBIMH qucJiaMu



1.4

2.1
2.2
2.3

24

2.5
2.6
2.7
2.8

2.9

2.10
2.11
2.12
2.13
2.14
2.15
2.16

3.1

3.2
33
34

4.1

4.2

4.3

4.4
4.5

Wsmepennsi, TpuONMKEHUS, OICHKH. Pa3Mepbl 0O0BEKTOB OKPYXKAIOIIETO MUDPA,
JUIATENIEHOCTDh TIPOIIECCOB B OKpyKaromieM mupe. [IpubmmkéHHoe 3HAUCHHE BEIUYUHBI,
TOYHOCTh mnpuOmmwKeHus. OxpyrieHue uucen. [lpukuaka W OlEGHKA pPe3yIbTaToOB
BBIUHMCIICHUI

YpaBHEHUS U HEPABCHCTBA

YpaBHEHUA ¢ OJHON EPEMEHHOMN

JIunelinoe ypaBHeHue. PelieHne ypaBHEHUN, CBOAAIINXCA K TUHENHBIM
Ksanmpatnoe ypaBuenue. Penienue ypaBHEHUH, CBOAAIIUXCS K KBaAPATHBIM

buksanpaTtHoe ypaBHeHue. [IpuMepsl pelieHns: ypaBHEHUM TPEThel U YeTBEPTOM CTEneHel
Ppa3IoKEHUEM HA MHOXHUTEIN

Pemenne npoOHO-paliMOHATBHBIX YPaBHEHHH

Cucrembl ypaBHEHHIA

VYpaBHeHHE ¢ IBYMSI IEPEMEHHBIMU U €ro rpaduk

Pemenue cucrem ByX JIMHEHHBIX YPaBHEHHUM C IByMsI IIEPEMEHHBIMU

Pemenune cucrem AByX ypaBHEHHMM, OZHO M3 KOTOPBIX JIMHEHHOE, a JPYyroe — BTOPOU
CTEIIEHU

I'padmueckas nHTEpIIpETAIINS CUCTEMBI YPAaBHEHUH C ABYMS IIEpEMEHHBIMHU

Permrenne TeKCTOBBIX 3aj1a4 alreOpanueckuM CIiocoOoM

YucnoBble HEPABEHCTBA U UX CBOMCTBA

Pemenue IMHEHHBIX HEPABEHCTB € OJHOW IEPEMEHHOU

Pemenune cucteM JIMHEHHBIX HEPABEHCTB C OJHOW ITEPEMEHHON

KBagparHbie HepaBeHCTBa

I'padmueckast nHTEpIIpETAINSI HEPABEHCTB M CHCTEM HEPABEHCTB C ABYMS IIEpPEMEHHBIMU
DOyHKIUHT

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

I'paduku bynakumit y=kx, y=kx+bu ux cBoicTBa

I'padmku byaxmmit y=k/x, y = X’ ©X CBOHCTBa

I'padmku hyHKIMIL I UX CBOMCTBA

HucnoBble NOCIEN0BATENBHOCTH

OmpeneneHare ©W  CHoOcOOBI  3alaHWS YHCIIOBBIX  ITOCNIEMOBATEBHOCTEH. 3amaHne
TIOCTIEIOBATENFHOCTH PEKYPPEHTHOM (GOpPMYIIOi 1 GOpPMYITOH 1-TO YJieHa

Apudwmernyeckass mporpeccus. POpMynBl 1-TO 4WieHa apu(METHYECKOH MPOrPEecCHH,
CYMMBI MEPBBIX 7 YJICHOB

I'eomerpuueckas nporpeccus. opmysabl #-ro YieHa TeOMETPUUECKON MIPOrPECCUH, CYMMBI
MIEPBBIX 7 YJICHOB

NzobpakeHre dYneHOB apu(PMETHIECKOH W TEOMETPHYECKOW IMPOrpecCHil TOYKaMH Ha
KOOPJIWHATHOHN MIOCKOCTH. JIMHEHHBIN 1 9KCHOHEHUUATbHBIN POCT

CroxxHbI€e TPOLEHTHI



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

Kon
NPOBEPIEMOTO
TpedGoBaHUS

IIpoBepsieMble TpeOOBAHHUA K HPEIMETHBIM Pe3yJIbTATAM 0CBOCHUSI OCHOBHOM
o0pa3oBaTeIbHOI NPOrpaMMBbI OCHOBHOI'O 001ero 00pa3oBaHUsI HA OCHOBE
oroc

YMeHue onepupoBaTh IMOHSATUSAMH: MHOXKECTBO, IIOJMHOXKECTBO, ONEpallUHd Hal
MHO)KECTBAMH; YMEHHE OIEPHPOBAThH MOHATUSMU: Tpad, CBSI3HBIN Tpad, AepeBo,
UK, IPUMEHSTh MX MPH PEUICHUH 3aj]iad; YMEHHE HCIIONb30BaTh Tpaduyeckoe
IIPEJICTABIIEHUE MHOXECTB Ul OIMCAHUS PEajbHBIX MPOLECCOB M SIBJICHUM, NpU
pelIeHuy 3a7a4 U3 APYrux yu4eOHbIX IPEAMETOB

YmMmenue  omnepupoBaTh ~ IOHSATHUAMM:  OIpEAEIeHHe, aKcuoma, Teopema,
JIOKa3aTeIbCTBO; YMEHHUE pPACIlO3HABATh HMCTUHHBIE W JIOXKHBIE BBICKA3bIBAHMUS,
MPUBOJIUTh MPUMEPHI U KOHTPIPUMEPHI, CTPOUTH BBICKA3BIBAHWUS W OTPUILIAHUS
BBICKa3bIBaHU M

YMeHre omepupoBaTh MOHSATHSMHU: HATypalbHOE YHCJIO, MPOCTOE M COCTABHOE
YUCIIO, JCTMMOCTb HATYpalbHBIX YHCEJ, MPU3HAKKA IETMMOCTH, II€JI0€ YHCIIO,
MOIYJIh YHCIIA, OOBIKHOBEHHAs ApoOb W JAECATUYHAS JpoOb, CTAaHIAPTHBIA BH]Y
YUCIa, paIMOHAIBLHOE YHCJIO, HWPPANHOHAIBHOE HHCIO, apu(MeTHndecKuid
KBaJPAaTHBI KOpPEHb;, YMEHHUE BBIMOIHATH ACUCTBHS C YUCIAMH, CPAaBHUBATH H
VOOPSIIOYNBATh YHCIA, WPEACTABIATh, 4YWCIA Ha KOOPAWHATHOM MPSMOA,
OKPYTJIATH YNCiIa; YMEHUE AeNIaTh MPUKHUIKY U OIEHKY pe3yIbTaTa BEIYHCICHII

YMeHue omepupoBaTh MOHATHUSAMHU: CTENEHb C  LENBIM  TIOKa3aTelleM,
apu(METUYeCKUil KBaJpaTHBIH KOpPEeHb, MHOTOWICH, airedpawdeckas apoOb,
TOXJIECTBO; 3HAKOMCTBO C KOPHEM HATYpajbHOW CTENEHH OOJNbIIe €IUHUIIB,
YMEHHE BBHIMONHATh PacdyéTsl 1Mo (opmyrnaM, MpeoOpa3oBaHUs LENbIX, JPOOHO-
paIMOHANBHBIX BBIPAKEHUHA M BBIPAXKEHUH C KOPHIMH, Pa3IoKEHHE MHOTOYJIEHA
Ha MHOXKHTENTH, B TOM YHWCIIE C UCIOJIh30BaHHEM (POPMYJN pa3HOCTH KBAJAPATOB U
KBaJIpaTa CyMMBI ¥ Pa3HOCTH

YMeHue omnepupoBaTh MOHATHUSMH: YHCIOBOE PAaBEHCTBO, YPaBHEHHME C OXHOU
[IEpEMEHHON, YHCIOBOE€ HEPAaBEHCTBO, HEPABEHCTBO C IIEPEMEHHOH; yMEHHE
pelaTh JMHEHHbIE U KBaApPaTHbIE YPaBHEHMs, APOOHO-paAlOHAIbHbIE yPaBHEHUS
C OIHOM TIEPEeMEHHOM, CHUCTEMBbl JBYX JIMHEHHBIX YypPaBHEHUW, JIMHEIHBIC
HEpaBEHCTBA U UX CHUCTEMBbI, KBaJApaTHbIE U APOOHO-pALlMOHAJIBHBIE HEPABEHCTBA C
OJHOI MEepeMEeHHOH, B TOM YMCIe MPH PELICHUH 3aJad U3 APYTUX HPEeIMETOB U
MPAKTUYECKUX 3alad; YyMEHHE HCIIOJIb30BaTh KOOPAMHATHYIO MPSAMYI |
KOOPIMHATHYIO MJIOCKOCTh ISl H300paXKeH!s pelIeHn ypaBHEHUH, HEPABEHCTB U
CHCTEM

YMeHue orepupoBaTh MOHATUAME: (PpyHKIMS, Tpaduk GYHKIHHA, HYIA (QYHKIWH,
NPOMEXKYTKH  3HAKOIIOCTOSHCTBA, IPOMEXKYTKHM  BO3pAacTaHus, YyOBIBaHWS,
HauOoONbIIeE W HaWMEHbIee 3HAYeHHs (QYHKIHMU; YMEHHE OIEepUpPOBAThH
MOHATUSIMH: TIpSIMasi POIOPLMOHAIBHOCTD, JIMHEIHAs (QyHKIMS, KBaJIpaTHIHAsS
¢GyHKIMsA, oOpaTHas NPOMOPIHMOHAIBHOCTE, Mapadoia, TrunepOosia; yMEHHE
CTpouTh rpaduku (HYHKIHMH, UCIIONB30BATh TpaduKU VIS ONpeeTIeHUs] CBOWCTB
MIPOLIECCOB M 3aBUCHMOCTEH, JUIsl PeIIeHUs 33aJa4 U3 IPYruX y4eOHBIX IPEIMETOB
W peaJbHON JKW3HHM; YMEHHE BBIpaXaTh (opMynaMH 3aBHCHMOCTH MEKIY
BEJTMYUHAMH

Vmenne OnCpUupoOBaTh TMOHATHAMHU: IMOCICAOBATCIbBHOCTD, apI/I(l)MeTI/I"ICCKaH u
TeOMCTpHUICCKAA mporpeccuu; YMCHUEC HCIIOJIB30BAaTh CBOMCTBa
HOCHCHOBaTeHBHOCTeﬁ, (I)OpMy.l'H:I CYMMELI U O6IJ_I€FO YICHA IIpU pCHICHWHU 3a1a4Y, B
TOM 4YUCJIIC 3a/1a4 U3 APYTUX y‘l€6HLIX npeamMeToB U peaanoﬁ KHU3HU
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YMeHue pemaTh 3a1a4 pa3HbIX THIIOB (B TOM YHCIIE HA MPOLEHTHI, TOJIH U YacTH,
IBI>KEHHE, paboTy, IIeHy TOBapOB M CTOMMOCTh MOKYTIOK M YCIyT, HaJIOTH, 33241
u3 o0nacTd yOpaBiCHUS JMYHBIMA M CEeMECHHBIMH (MHAaHCAMHU); YMEHHUE
COCTaBJISTh BBIPAYKEHUS, YPAaBHEHUS, HEPABEHCTBA M CHCTEMBI 110 YCIIOBHIO 33/1a4H,
HCCIIeIOBAaTh MOTYUYEHHOE PelIeHrEe U OLEHUBATh MPaBAON0J00HOCTh MOTY4IEeHHBIX
pe3ynbTaToB

YMeHue omnepupoBaTh MNOHATHSIMHU: (urypa, TOYKa, OTPE3OK, MpsiMas, Iy,
JoMaHas, yroj, MHOTOYTOIbHHK, TpPEYTOJbHHK, PaBHOOCAPEHHBIH W
PaBHOCTOPOHHUI TPEYroJIbHUKH, TPSMOYTOJNBHBIA TPEYTONBHHUK, MeIuaHa,
OucceKkTprica ¥ BBICOTa TPEYTONbHHUKA, YETHIPEXYTOJIbHUK, MapajliesiorpamMmm,
poMO, TPSMOYTOJbHHK, KBajpaT, Tpameuus; OKPY>KHOCTb, KpYT, KacaTelbHas;
3HaKOMCTBO C IMPOCTPAHCTBEHHBIMH (PUTYpaMH; yMEHHE pelaTh 3aJladyd, B TOM
Yucie U3 TOBCEIHEBHOH >KU3HU, HA HAaXOXKJCHHWE T€OMETPHUYECKHX BEITUYMH C
pYMEHEHHEM U3y9YEeHHBIX CBOMCTB GUTYD U (HAKTOB

YMeHue onepupoBaTh MOHATHUSIMH: PABEHCTBO (PUTYP, PABEHCTBO TPEYrOJbLHUKOB;
NapajuIeibHOCTh M TEPICHIUKYISIPHOCTh TPSMBIX, YIOJX MEKAY HPSIMbIMH,
NEPIEHANKYIISIp,  HAKJIOHHAs, TPOEKIUsA, mojodue  Quryp, M0A00HBIS
TPEYTOJIbHUKH, CAMMETPHSI OTHOCUTEIILHO TOYKU U IIPSIMOIA; YMEHHE Paclio3HaBaTh
PaBEHCTBO,  CHMMETPHIO W mojgodbue  ¢Guryp,  MmapauielbHOCTh U
MEPIICHIUKY/ISIPHOCTD MPSAMBIX B OKPY)KAIOIIEM MHUPE

YMeHre omepupoBaTh MOHATHSMH: JJIMHA, PACCTOSHHUE, yroi (BEMHMYHWHA YIIIa,
CHHYC M KOCHHYC yrja TPEYroibHHKA), TUIONMIAb, YMEHHUE OICHUBATH Pa3Mepbl
MpeaMETOB U OOBEKTOB B OKPYKAMOIIEM MHUpPE; yMEHHE MPUMEHSTH (PopMyIbl
nepuMeTpa 1 mjiiomaad MHOIOyrojJibHUKOB, JJIMHBI OKPYXHOCTHU U IUIOIIAJIU Kpyra,
o0beMa TPSIMOYTOJIBHOIO TapajuieNiennue/ia; yYMEHHEe NPUMEHSITh MPHU3HAKU
paBeHCTBAa TPEYTrOJBFHUKOB, TEOPEMY O CYMME YIJIOB TPEYTrONbHUKA, TEOpEMY
[Mudaropa, TPUTOHOMETPUUYECKHE COOTHOIIEHUS [UISI BBIUMCIEHUS  JUIHH,
paccTosHUM, mionaaeu

YMmeHnne n300paxarb TUIOCkHe (QUTYphl U MX KOMOWHAITUH, TPOCTPAHCTBEHHBIE
(UTYpBI OT PYKH, C TOMOIIIBIO YePTEKHBIX HHCTPYMEHTOB H AJIEKTPOHHBIX CPEJICTB
10 TEKCTOBOMY WJI CHMBOJIBHOMY OITHCAHHUIO

YMeHue omepupoBaTh TOHATHUSMH: MPSAMOYTONbHAs CHUCTeMa KOOPIWHAT;
KOOPAWHATHI TOYKH, BEKTOP, CyMMa BEKTOPOB, IPOM3BECHIE BEKTOpPAa Ha HYHCIIO,
CKaJsIpHOE TIPOM3BEICHHE BEKTOPOB; YMEHHE WCIOIh30BaTh BEKTOPH U
KOOpPAWHATHI ISl TIPEJCTABIICHUS JAaHHBIX M pEIIeHUs 3a7ad, B TOM 4YHCIEe W3
JIPYTUX YI€OHBIX MPEIMETOB U PEATHHOMN YKU3HH

VYMeHue onepupoBaTh IOHSATHAMH: CTOJOMKOBBIE M KPYTOBBIC HarpaMMBl,
TaOIMUIBI, CpeAHee apu(MeTHdYecKoe, MearaHa, HauOoIbllee W HAaUMEHBIIEe
3HAYEHHMs, pa3Max YMCIOBOrO HabOpa; yMEHHE W3BJIEKaTh, MHTEPIPETHPOBATH H
peoOpa3oBBIBaTh MHPOPMAIIHIO, TIPENICTABICHHYIO B TA0IMIIAX ¥ HA AHArpaMMax,
OTPaXXAIOIIYI0 CBOIMCTBAa M XapaKTEPHCTHKH PEATBHBIX IPOILECCOB M SIBICHUIA;
YMEHHE paclo3HaBaTh H3MEHYHUBEIEC BETMIHHBI B OKPYKAIOIIEM MUPE

YMeHue onepupoBaTh MOHATHSIME: CITy4allHBIN OMBIT (CIy4ailHBIA ASKCIEPUMEHT),
3JIEMEHTapHOE COOBITHE (3JEMEHTApHBIM HMCXO) CIY4aiHOIrO OIBITa, CIydaiHOe
COOBITHE, BEPOSTHOCTb COOBITHS;, yMEHHE HaXOOUThb BEPOATHOCTH CIIyYalHBIX
COOBITHH B ONBITaX C PAaBHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU COOBITHUSIMH; YMEHHE
pemaTth 3aJadyd METOJOM OpraHM30BAaHHOIO Iepedopa M C HCIOJIb30BAHUEM
[paBUja YMHOKEHHSI, YMEHUE OLEHHMBATh BEPOSTHOCTH PEAIBHBIX COOBITUH U
SIBIICHUH, TOHUMATh POJIb MIPAKTUYECKH JOCTOBEPHBIX U MAJIOBEPOSATHBIX COOBITHIH
B OKPYXaloLleM MHpPE M B JKU3HH; 3HAKOMCTBO C IIOHSTHEM HE3aBHCHMBIX
COOBITHIA; 3HAKOMCTBO C 3aKOHOM OOJNBLIMX YMCET M €ro pojbi0 B MAacCCOBBIX
SIBJIEHUSX

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



pacrio3dHaBaTh IIPOSABIICHHUE 3aKOHOB MATEMATHKU B HCKYCCTBE, OIHMCLIBATH
OTACIBbHBIC BBIJAIOIUECCA PC3YyIbTAaThl, MOTYYCHHBIC B XOAC PA3BUTUA MATCMAaTUKU

KaK HayKd, PUBOAWTH MPUMEPbl MAaTEMaTUYECKMX OTKPBITUH U UX aBTOPOB B
OTEYECTBEHHOM U BCEMUPHOU UCTOPUU



HNEPEYEHD 3JIEMEHTOB COAEPKAHUSA, IPOBEPAEMBIX HA OI'D ITO

MATEMATHUKE
Kon IIpoBepsieMblii 3JIEMEHT copepPKaHUS
1 Yucia ¥ BRIYMCIICHUS
1.1 Harypanbsnbie u uensie yncna. [Ipu3Haku A1€TMMOCTH LENBIX YUCET
1.2 OOBIKHOBEHHBIC U JICCATUYHBIC IPOOH, IIPOIICHTHI, OECKOHEUHBIC TIEPHUOTUICCKUE APOOH
1.3 PanmonansHbie yncna. ApupMeTHIEcKe Olepalui ¢ palioHaTbHBIME YHCIaMU
1.4 JeiicTBUTENBHBIC YKcia. ApUPMETHYSCKUE OTIEpaIliU C JCHCTBUTEIbHBIMHA YUCIIAMHU
15 HpI/I6JII/I)Ké}1HI)Ie BBIYMCJICHHUS, MPaBWJIa OKPYIJICHHS, NPUKHIKA M OlEHKa pe3ysibTara
BBIYHMCIIEHUI
2 AJre0panvecKue BEIPaXKEeHUS
2.1 BykBenHbIe BhIpaKEHUS (BBIPAKEHUS C TIEPEMEHHBIMHU )
29 Cremnenb ¢ mensiM TokaszaTeneM. CTenmeHb C pallMOHANBHBIM mMokazaTeneM. CBoiCTBa
CTEleH!
2.3 MHoro4jeHbl

2.4 AureOpaundeckas Ipoob
ApumMernyecknii KOpeHb HaTypallbHOW crereHH. JlelcTBUsS ¢ apudmMeTHueckuMu

2:5 KOPHSIMU HaTypaJIbHOW CTENIEHU
3 YpaBHEHUS U HEPABEHCTBA
3.1 Ienpie n qpoOHO-parToHaNbHEIC YpaBHEHUA. CHCTEMBI B COBOKYITHOCTH YPaBHCHHIMA
3.2 Iensre n qpoOHO-parmoHanbHbIC HepaBeHCTBA. CHCTEMBI U COBOKYITHOCTH HEPABCHCTB
33 Permenrie TeKCTOBBIX 33124
4 UrcnoBble MOCIEA0BaTENIbHOCTH
4.1 ITocienoBaTenbHOCTH, CIIOCOOBI 3aJaHHUs ITOCIEI0BATEIbHOCTEH
4.2 ApubmMernyeckas 1 reoMeTprueckas mporpeccuu. @opmyra CIOKHBIX IPOICHTOB
5 OyHKIINN
Oyukiusa, crnocoOsl 3amaHus ¢yHkuud. ['paduk dyHknmm. OOIacTh OmpenereHHus H
51 MHOXKeCTBO 3HaueHWi ¢yHkunn. Hymnm ¢yHknmn. [IpomexyTkn 3HAKOIIOCTOSHCTBA.
[IpoMexxyTku MOHOTOHHOCTH (GyHKOIHH. MaKCUMyMBI W MHUHUMYMBI (YHKIUH.
HawnGonpiee n HanMeHblIliee 3HaUeHIE (PYHKIIUN Ha TTPOMEXK YTKE
6 Koopaunatsl Ha IPSMOM U MJIOCKOCTH
6.1 Koopaunatras npsmas
6.2 JexapToBbl KOOPAUHATHI Ha MJIOCKOCTH
7 I'eomerpus
7.1 I'eomerpudeckue GUTYpHI 1 UX CBOHCTBA
7.2 TpeyroiabHuk
7.3 MHOroyronbHuKu
7.4 OKpyXHOCTB U KpyT
7.5 N3mepeHne reoMeTpuuecKiX BETUIUH
7.6 BexkToph! Ha MII0CKOCTH
8 BeposiTHOCTB U cTaTUCTUKA
8.1 OnucartenbHas CTATUCTHKA

8.2 Beposrnocts
8.3 KomOunaropuka
8.4 MHoecTBa

8.5 I'padnr



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

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

» Matemartuka. AnreOpa: 8-if kiiacc: 0a30BbIl YpOBEHb: YueOHUK; 16-¢ uzmanue, nepepadoraHHoe, 8
knacce/ MakaperaeB FO.H., Munniok H.I'., HemikoB K.M. u np.; nmon penakuueii TenskoBckoro C.A.,
AxtnonepHoe obmiectBo «M3natenscTBo «IIpocBerieHuer

» Matematuka. AnreOpa: 9-if kiacc: 0a30BbIi ypoBeHb: yueOHUK; 15-¢ uzmanue, nepepadoranHoe, 9

knacce/ MakaperaeB FO.H., Munmiok H.I'., HemikoB K.M. u np.; nmon penakuuei Tensikockoro C.A.,
Axunonepnoe o0mectBo «M3narensctBo «IIpocsenienne

METOANYECKHUE MATEPHAJIBI JJIS1 YUUTEJIS

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

e Etudes.ru — Ha caliTe OpeaCTaBJICHbl 3TIOJbI, BBITOJIHEHHBIE C HCIOJIL30BAaHUEM COBPEMEHHOM
KOMITbIOTepHO# 3D-rpaduku, paccKa3pIBAIOIINE O MATEMATHKE U €€ TIPHIIOKCHISX.

e Geogebra — MPHIIOKEHUE C OTKPBITBIM HCXOJHBIM KOJIOM, CHEIHAIBHO pa3padoTaHHOE Kak
CPENCTBO M3YUCHUSI B O0OYUICHUS TCOMETPHH | airedpe.

e mathproblems.ru/ - cOOpHHK 3aJad 1o MaTeMaTuke. IToMHMMO camMux 3a7aHWi, Ha CalTe €ecThb
KOHCTPYKTOP UTSI CO3JaHMS CAMOCTOSTEIBHBIX U KOHTPOJIHHBIX padoT.




AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaT 278015872020984066915621024906056358857500955690
Bnageney KoHoHoroe [leHwc EBreHbeBMd

OeicTevTened C 30.09.2025 no 30.09.2026



http://www.tcpdf.org

		2025-11-28T18:07:30+0500




