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HOACHUTEJIBHASA 3AIIMCKA

Pabouast mporpaMma mo MareMaruke i OOydaroluXCcs C 3aJep)KKOW mcuxudeckoro pasputus (nanee — 3I1P) Ha ypoBHE OCHOBHOTO OO0IIEro oOpa3oBaHUs
MOJroTOBJIeHa Ha 0cHOBe denepanbHOr0 rocyIapCTBEHHOTO 00pa30BaTEIbHOTO CTaHaapTa 0CHOBHOTO oOmiero oopasosanus (IIpuka3 Munnpocsemenus: Poccun
ot 31.05.2021 r. Ne 287, 3apeructpupoBan MunuctepctBoM toctuiuu Poccuiickoit @enepaunu 05.07.2021 r, per. nomep 64101) (manee — ®I'OC O0O0),
AnanTupoBaHHON OCHOBHOM 0Opa30BaTeIbHOM IMPOTrpaMMbl OCHOBHOTO OOIIero o0Opa3oBaHusl OOyYaroOlIUXCA C 3aJEPKKOM IMcuxudeckoro passutus MBOY
«[Tumorunckas COILly, [TpumepHoit paboueii mporpaMMbl OCHOBHOTO 001Iero oOpa3oBaHus Mo npeaMeTy «Marematuka», [IporpaMmbl BOCIIHTaHUS, C Y4E€TOM
pacrpeeNeHHbIX M0 KJIaccaM MPOBEPSIEMbIX TPEOOBaHUIA K pe3ylbTaTaM OCBOSHHS ATaNTHPOBAHHONW OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMBbl OCHOBHOTO OOIIEro
oOpa3zoBaHus 00yJarONINXCS ¢ 33ACPKKOM MCUXUYECKOro pa3BuTus. B paboueil mporpaMMe ydTeHbl UAEH M MOJOXKEeHUsT KOHIENUN pa3BUTHS MaTeMaTHIeCKOTo
oOpasoBanus B Poccuiickoit denepanuu.

AnpecHasi HAPABJIEHHOCTD

Hamnpasnennocts paboueit mporpamMmmsl — iist ooydatroruxcst 7-9 kimaccos ¢ 311P.
Opranmzanus yaeOHOTO IMpoliecca — KJIaCCHO-ypOUHas.
OcHoBHoI1 (hopMoii 06pa3oBaTeJLHOrO NMpolecca siBJIseTC YPOK

OBIIASA XAPAKTEPUCTUKA YYEBHOI'O IIPEJIMETA

Anre6pa ABJIICTCA OJHHUM H3 OIIOPHBIX KYPCOB OCHOBHOM IIIKOJIBI: OHa oOecreunBaeT N3YUYCHHUE JPYIruxX AUCHUIINIMH, KaK C€CTCCTBCHHOHAYYHOIO, TaK H
T'YMaHUTapHOTO IHKIOB, €€ OCBOCHHWE HEOOXOIMMO JUIS TPOJO/DKCHHS OOpa30BaHWS W B TOBCEIHEBHOW >KM3HH. Pa3BHTHE y OOy4aronIuXcs HAyYHBIX
HpeHCTaBHeHI/Iﬁ 0 IMPOUCXOKIACHUHN
U CYIIHOCTH alreOpandeckux abCTpakiui, croco0e OTpakeHHsl MaTeMaTHUECKOW HAyKOW SIBIICHHI U MPOIIECCOB B TPUPOJIC U OOIIECTBE, POJIM MaTEMAaTHIECKOTO
MOJICTUPOBAaHUSI B HAYYHOM ITO3HAHWU M B IPAKTUKE CIOCOOCTBYET (DOPMUPOBAHHIO HAYYHOTO MHPOBO33PCHUS M KAa4eCTB MBIILICHUS, HEOOXOIUMBIX IS
aJanTaiyd B COBPEMEHHOM HH(poBoM oOmiecTBe. M3ydeHue anreOpbl €CTECTBEHHBIM 00pa3oM oOecredrMBaeT pa3BUTHE YMEHHS HaOI0aaTh, CPaBHUBATH,
HAXOJIUTh 3aKOHOMEPHOCTH, TPEOyeT KPUTHYHOCTH MBIILICHHS, CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOW JCHCTBHUS W BBIBOIBI, (DOPM yIHpPOBATH
yrBepkaeHus. OcBoeHHe Kypca anreOpbl 00ecrieuyMBaeT pa3BUTHE JIOTHYECKOTO MBINDICHUS OOYYArOMIUXCS: OHU HCIOJIB3YIOT JEAYKTHBHBIC W WHIYKTHBHBIC
paccyxaeHus, o00OIIeHNEe W KOHKpETH3alHio, adcrparupoBaHue W aHaioruto. OOydeHue anreOpe MpeanoJiaraeT 3HAYUTEIBHBIA 00BEM CaMOCTOS TEIBHOM
JEATETBbHOCTH 00YJarOIIUXCsl, TIOITOMY CAaMOCTOSATENILHOE PEIICHHE 33124 €CTECTBEHHBIM 00pa30M SIBIISICTCS peaiu3allieil JesTeTbHOCTHOTO MPUHIUIA 00yYCHUSI.

B crpykrype mporpammbl yueOHOTO Kypca «AnreOpa» OCHOBHOW IIKOJIBI OCHOBHOE MECTO 3aHMMAKOT COJCPIKATENBHO-METOAMYEeCKHe JMHUM: «Hucna u
BBIUMCIICHUSY; «ANreOpanvecKkrue BhIpaXCHUs»; « Y PaBHEHUS U HEpaBeHCTBa»; «DyHKkuum». Kaxkaast U3 3THX coaepKaTelbHO -METOJMUECKUX JTHHHUIA Pa3BUBACTCS
Ha TMPOTSDKCHUHM TPEX JIET M3YUEHHsI Kypca, €CTECTBEHHBIM O0pa3oM NeperuieTasich M B3aUMOJICHCTBYS C JPYTUMH €ro JUHHsAMHU. B Xone m3ydeHus Kypca
00y4aroImuMCs IPUXOIUTCS JIOTHUECKH PacCyX1aTh, UCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN SI3bIK. B CBSI3U ¢ 3TUM 11e71€CO00Pa3HO BKIIIOYUTH B MPOTPaMMy
HEKOTOPbIC OCHOBBI JIOTHKH, TPOHHU3BIBAIOIIME BCE OCHOBHBIC Pa3Jieiibl MAaTEeMaTHYECKOTO 00pa30BaHus M CIIOCOOCTBYIOIINE OBIIAJICHUIO O0YYarOIUMHUCS OCHOB
YHUBEPCAJIBHOTO MATEMAaTHYECKOTO si3blka. TakuM 00pa3oM, MOXHO YTBEPXKIATh, YTO COJACPKATEILHOW M CTPYKTYPHOH OCOOCHHOCTBIO Kypca «AureOpa»
SIBJISICTCS €70 MHTEIPUPOBAHHBIN XapaKTep.

Cognepxanne nuHMM «YuCla ¥ BBIYMCIEHHUS» CIYXKHUT OCHOBOW MJsl JajbHEHIEro M3y4yeHUs MaTeMaTHKH, CIOCOOCTBYET Pa3BUTHIO y OOydYarOLIUXCS
JIOTUYECKOTO MBIIIICHHS, (HOPMHUPOBAHUIO YMEHHS TOJB30BAThCS aNrOPUTMaMU, a Takke MPUOOPETCHHIO MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX IS
MOBCETHEBHON KU3HU. Pa3BUTHE MOHATHS O YMCIE B OCHOBHOM IIKOJIE CBSI3aHO C PAlMOHATBHBIMA WM HMPPAIMOHAIBHBIMH dYHCIaMH, (OPMUPOBAHHUEM
MIPEJICTaBJICHU O ACWCTBUTEIHHOM YHCIIE. 3aBEpIICHUE OCBOSHHSI YMCIOBOM JIMHUU OTHECEHO K CTapileMy 3BeHY 00IIero o0pa3oBaHus.

Cogepxanue ABYX anrebpandecKkux JUHUN — « AnreOpandeckue BRIPAKESHUsD U «YPaBHEHUS M HEPABEHCTBA» CIOCOOCTBYET (hOPMHUPOBAHUIO ¥ OOYUAIOLTUXCS



MaTeMaTHYECKOIo anmnapara, HEOOXOIMMOro /ISl pelIeHUs 3a/lad MaTeMaTUKH, CMEKHBIX IIPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a]a4. B OCHOBHOMH 1IKOIIE
yueOHbII MaTepuall TPYNIHUPYETCS] BOKPYT pPalMOHAIBHBIX BBIpAXKEHUH. AnreOpa IEMOHCTPUPYET 3HAYEHHWE MATEMAaTHKH Kak S3bIKa Ui TOCTPOCHUS
MaTeMaTU4YEeCKUX MOJEJeH, ONUCaHHWs IPOLECCOB M SBICHUM peanpbHOro Mupa. B 3amaunm oOyueHust anreOpe BXOIAT TakXkKe JalbHEHIee pa3BUTHE
ATOPUTMUYECKOTO MBIIUICHHSI, HEOOXOAUMOTO, B YaCTHOCTH, JUIS OCBOCHHMS Kypca MH(POPMATUKH, W OBJIAJCHWE HABBIKAMHU IETYKTUBHBIX PAaCCYXICHUH.
[TpeoOpazoBaHre CUMBOJIBHBIX (POPM BHOCHUT CBOH CrIeIU(UUECKUI BKJIA]] B pa3BUTHE BOOOPAKEHUs, CIIOCOOHOCTEN K MaTEMaTHUYECKOMY TBOPUYECTBY.

Conepxanue (pyHKIHMOHAIBHO-TpahUIeCKON JIMHAK HAIeJICHO Ha TOJy4eHHE IIKOJbHUKAMH 3HAHUK O (QYHKIMAX KaK BaKHEUIIEW MaTeMaTHYeCKON MOIEIH
JUISL OTIMCAHHWST M MCCIEOBAHUS Pa3HO-0Opa3HBIX MPOLECCOB W SIBICHUH B Ipupoae M odmiectBe. M3ydeHme STOro MaTepuania CrioCOOCTBYET DPa3BHTHIO Y
00yJaromuxcss yMEHUS MCIIOJIb30BaTh Pa3IMYHbIC BHIPA3UTEIBHBIC CPECTBA S3bIKA MATEMATUKH — CJIIOBECHBIC, CHMBOJIMYECKHE, TpapruecKie, BHOCUT BKJIA] B
(dbopMupoBaHHE PEACTABICHUN O POJIM MATEMATHKU B Pa3BUTHU [IUBHIIM3AINH U KYJIbTYPHI.

MECTO YYEBHOT O KYPCA B YYEGBHOM IIVIAHE
CornacHo yueOHOMY TUIaHy B 7-9 Kjaccax u3ydaercsl yueOHBIM Kypc «AireOpay, KOTOPBIM BKIIIOUAET CIEAYIOIIME OCHOBHBIE pa3Jieibl cojepkanus: «Yucna u
BBIYMCIICHUSY, «AJTreOpanyecKre BhIpaXeHUsN», «YpaBHEHUS U HEPABEHCTBAY, «DYyHKITUN.
VY4eOHbIN MiIaH Ha U3ydyeHue anreOpsl B 7—9 Kiaccax OTBOAMT HE MeHee 3 yueOHBIX 4acOB B HEENI0 B TEUYEHHE KaKJIOro roja oOydeHHs, BCEro 3a TpU rojaa
oOyueHust — He MeHee 306 yuyeOHbIX YacoB.
HEHHOCTHBIE OPUEHTUPBI COAEP) KAHUS YYEBHOI'O ITPEIMETA
Apudmernka
PallI/[OHa.]Ibele qucJia. PacumpeHHe MHOXECTBA HATypaJIbHBIX YHCCI 0 MHOXECTBA ILCIIbIX. MHoskxecTBa LOEJIBIX YHCEI A0 MHOXKCECTBA pallMOHAJIBHBIX.
ParronaabHOE YHCIIO Kak OTHOIIEHHE M/ N, Iie m — 1eNoe Yuciio, N — HaTtypaibHoe. CTENeHb ¢ eJIbIM MOKa3aTelIeM.
JeiicTBuTebHBIE YHcaa. KBanpaTHbIil KOpeHb U3 uncia. KopeHs TpeTheit cTeneHnu. 3anuch KOpHEH ¢ MOMOIIBIO CTENEHHU ¢ IPOOHBIM MokaszaTenemM. [lorstie 06
UppalroHaIbHOM uncie. MppanuoHaabHOCTh YKcaa U HECOM3MEPUMOCTh CTOPOHBI U AMArOHANU KBajapaTa. JlecaTuuHble MpubInKeH!s] UppallMOHAIbHBIX YHCE.
MHOK€eCTBO JeMCTBUTENBHBIX YHCEN; NMPEACTaBICHUE NEHCTBUTENBHBIX YHCENl OECKOHEUYHBIMU NECATUUYHBIMU IpoOsiMu. CpaBHEHHE AEMCTBUTEIBHBIX YHCEN Ha
KOOPJMHATHOU NpsiMOil. UHCIIOBBIE TPOMEKYTKH.
H3mepenusi, npudm:KeHusi, oueHKH. Pa3zmepbl 0OBEKTOB OKpYy)Kamollero mupa (0T 3JEMEHTApHBIX 4YacTUIl 10 BceneHHOil), UIMTENbHOCTh IPOLECCOB B
OKpy’KarolieM mMupe. Boiaenenue MHOKUTENST — CTENEHH JECATH B 3anucH yucia. [IpubnmkénHoe 3HaYeHNe BEIMYMHbBI, TOYHOCTh NpubikeHus. [Ipukuaka u
OIICHKA
PE3yJIbTATOB BBIUYUCICHUH.
AJITEBPA
Adaredpanyeckue BbIpaskeHHsl. byKBeHHbIE BBIpOKEHHUS (BbIpaXEHHs C MepeMeHHbIMH). UnciioBoe 3HauYeHne OYKBEHHOTO BbIpakeHUs. JloMmycTUMBbIE 3HAUEHUS
nepeMeHHbIX. [lojcTaHOBKa BhIpaK€HUI BMECTO mepeMeHHbIX. [IpeoOpasoBaHue OyKBEHHBIX BBIPRKEHHMI Ha OCHOBE CBONCTB apHU(PMETUYECKUX JICHCTBUIL.
PaBeHcTBo OykBeHHBIX BbIpakeHUH. ToxaecTBo. CTeneHb ¢ HAaTypalbHBIM MOKa3aTeneM U e€ cBoiicTBa. OMHOUYIEHBI U MHOTOWIEHBL. CTerneHb MHOTOYJICHA.
CrnosxeHue, BbIUMTAHUE, YMHOKEHHE MHOTOWIEHOB. DOpMyIbl COKpaIIEHHOTO YMHOXKEHHSI: KBaIpaT CYMMBI U KBaJIpaT pasHOCTH. DopMyna pa3HOCTH KBaJIpaToB.
[IpeoOpa3oBaHue 1ENOTO BBHIPOKEHUS B MHOTOUJIeH. Pa3noskeHne MHOTOWIEHOB Ha MHOXHUTENH. MHOrowieHbl ¢ ofHON mepemeHHOH. KopeHb MHOTroOusNIEHa.
KBanpartnblit TpéxusieH; pa3iokeHre KBaJpaTHOTO TPEXUIeHA HA MHOKHUTEIH.
Anrebpandeckas qpoob. OCHOBHOE CBOMCTBO anredpanyeckoit Apoou. CrnokeHre, BBIUUTaHUE, YMHOKEHUE, JielieHne aaredpandyeckux apoodeit. CTemneHs ¢ enbM
nmokasaresieM U e€ cBolicTBa. PanmoHanbHbIE BBIpaXeHHUS U MX npeoOpasoBanus. JlokazareiabcTBO ToxaecTB. KBagpatHeie kopHu. CBoiicTBa apudMeTHIecKux
KBaJIpaTHBIX
KOpHEH U uX MPUMEHEHHE K MPE0O0Pa30BAHUIO YHCIIOBBIX BBIPAKEHHUIN U BEIYUCIICHHSIM.



YpaBHenusi. YpaBHenue c¢ oaHod mnepemeHHod. Kopenb ypaBHenusi. CBOMCTBa YMCIIOBBIX PaBEHCTB. PaBHOCHMIIBHOCTH ypaBHEHUM. JIMHEWHOE ypaBHEHHE.
KBanpatHoe ypaBHeHHe: (opMyna KOpHEH KBaJpaTHOTO ypaBHeHHs. Teopema Buera. Pemenne ypaBHeHUH, CBOAAIIUXCS K JIMHEHHBIM M KBaJIpaTHBIM. [Ipumepsr
peleHus ypaBHEHHUI TpeThell 1 4eTBEPTOI creneneil. Pemenne ApoOHO-pallnoHaIbHBIX YpaBHEHHH.

VYpaBHeHUE ¢ ABYMs IEpEMEHHBIMU. JIMHEITHOE ypaBHEHUE C IBYMsI IEPEMEHHBIMU, IPUMEPHI PEILICHUS ypaBHEHUH B 1I€IbIX yuciaax. Cucrema ypaBHEHUH ¢ IByMsI
nepeMeHHbIMU. PaBHOCHIBHOCTH cucTeM. CHCTEMBI ABYX JMHEMHBIX YPaBHEHMH C ABYMS NEPEMEHHBIMU; pEIICHUE IMOACTAaHOBKON U cioxeHueM. [Ipumepbl
peueHus

CHCTEM HEIMHEHHBIX YpaBHEHHH C ABYMs NEpEeMEHHBIMH. PelleHne TEeKCTOBBIX 3aj1ad anreOpandeckuM crocoOoM. J[eKapToBbI KOOPIMHATHI HA TLIO CKOCTH.
I'paduueckast MHTEpHIpETaNXsl YpaBHEHHsI C JBYMs TEPEMEHHBIMHU. ['paduK JIMHEHHOTro ypaBHEHHS C JBYMsI NEPEMEHHBIMH; YIJIOBOH KO()(OUIMEHT MpsMOii
YCIIOBHE MApaJUICIIbHOCTH MPAMBIX. ['paduku mpocTeWnnxX HeTMHEWHBIX YpaBHEHHIA: mapadoa, Tunep0osa, OKpyXHOCTh. ['padudeckas HHTEpIpETAIUs CUCTEM
YPaBHEHUH C JBYMs IEPEMEHHBIMU.

HepaBencrBa. UncnoBsle HepaBeHCTBA M MX CBOMCTBA. HepaBeHCTBO ¢ OlHOM nepemMeHHOW. PaBHOCWIIBHOCTH HepaBeHCTB. JIMHEHHBIE HEpAaBEHCTBA C OJHOU
nepemeHHol. KBagpaTHbie HepaBeHcTBa. CHCTEMBI HEPABEHCTB C OJHOM IEPEMEHHOM.

OYHKINN

OcHoBHbIe MOHATHSA. 3aBUCHUMOCTH MeX1y BennduHamu. [lonstue ¢ynkumu. OGnacTe ompeneseHus U MHOKECTBO 3HaueHUil ¢yHkuuu. CrocoObl 3aaHus
¢byukuun. I'padux pynkunu. ColicTBa GyHKIMM, UX oToOpakeHue Ha rpaduke. [Ipumeps! rpadukoB 3aBUCUMOCTEH, OTpa)xaroluX pealbHble IPOIECChI.
Yucnosble pyHkuuu. OyHKIMHU, OMUCHIBAIOIINE MPSIMYI0 U OOpaTHYIO MPOTOPIMOHANIbHBIE 3aBUCUMOCTH, UX Tpaduku U cBoicTBa. JInHelHas ¢QyHKuus, eé
rpaduk u coictBa. KBamparuunas Qynkuus, e€ rpaduk u cBoiictBa. CreneHHble QYHKIUU C HAaTYpaJbHBIMH MOKa3zaTelsiMH 2 U 3, UX rpa@uKu U CBOMCTBA.
I'paduku pyakmuit y =y ,y=x3,y =] x|

YucsioBble NMOCIe10BaATEILHOCTH. [[OHITHE YUCTIOBOM MOCTE0BATEIIBHOCTH. 3a/IaHNE TTOCIIEI0BATEILHOCTH PEKYPPEHTHOU (opMyIioi u opMysioi N-To diieHa.
Apudmernueckas U reoMeTpuueckas mnporpeccuu. Dopmynbl N-ro wieHa apuPMEeTHUYecKO W Te€OMETPUUYECKOW MPOTPECCH, CYMMBI TEPBBIX N-X YIICHOB.
N3obpaxenue 4neHOB apu(PMETHIECKON U TEOMETPUICCKON MPOTPECCU TOUKAMU KOOPJIWHATHOM IIIOCKOCTH. JIMHEHHBIN M AKCIIOHEHIMAIBHBIN pocT. ClIoKHBIC
IIPOLICHTBHI.

BEPOATHOCTD U CTATUCTHUKA

OnmucareqpHasi craTuCTHKA. [IpesncTaBiieHue naHHBIX B BUjAE TaOnui, auarpamm, rpaguxoB. CiydaiiHas M3MeHUHMBOCTb. CTaTMCTUYECKUE XapaKTEPUCTUKU
Habopa JaHHBIX: cpellHee apu(pMeTHIecKoe, MeinaHa, HauOoJibplliee 1 HauMeHblIee 3HaueHus, pazMax. [IpencTaBieHre o BBIOOPOYHOM UCCIIE0B aHHH.
CayuaiiHble COOBITHSI U BePOSATHOCTb. [loHsATHE O ciydailHOM OmBITE M CIIy4ailHOM coObiTHH. YactoTa ciy4aitHOTO cOOBITHA. CTaTUCTHMYECKHH TOAXO0M K
MOHATUIO BEPOSITHOCTU. BeposATHOCTH NPOTHBOIOJIOXKHBIX cOObITHH. He3aBucuMble cOOBITHS. YMHOXKEHHE BepoATHOCTEH. JlocToBepHbIE M HEBO3MOKHBIE
coObITus. PaBHOBO3MOXKHOCTB cOOBITHH. Kitaccuueckoe onpezeneHne BEpOSTHOCTH.

KomOunaropuka. Permienne koMOMHAaTOPHBIX 3a1a4 nepebopomM BapuanToB. KomOnHaTopHOe mpaBmiio yMHOkeHus. [lepectaHoBKY U (hakTOpHal.

JIOT'MKA 1 MHOXECTBA

TeopeTnko-MHOXKeCTBEHHbIE MOHATHA. MHOXECTBO, 2JIEMEHT MHOXKECTBA. 3a/laHU€ MHOYKECTB NEPEUUCIIEHUEM JJIEMEHTOB, XapaKTEPUCTUYECKUM CBOMCTBOM.
CrannapTHble 0003HaUCHMSI YUCIOBBIX

MHOkecTB. Ilycroe MHOkecTBO U ero o6o3HaueHue. [ToaMHoxkecTBo. OObeMHEHNE U TIEpEeCeYeHHE MHOXECTB, Pa3HOCTh MHOXKECTB. MIuttocTpaliusi OTHOILEHHH
MEX1y MHOKECTBAMU C IIOMOIIBIO Auarpamm Jiiepa — Benna.

JJieMeHThI JOruKu. [ToHsTHE 0 PaBHOCHIIBHOCTH, CJIE€OBAaHUH, YIOTPEOIEHUE JOTMUECKUX CBS30K ecau ..., Mo ..., 8 MOM U MOJbKO 8 MOM clyuade, JOTHIeCKre
CBSI3KH U, UTU.

MATEMATHKA B UICTOPUYECKOM PA3BUTUAN



Uctopus QopmupoBaHUS TOHATHS 4YHUCHA: HATypalbHBIE 4HCIA, APOOU, HEAOCTATOYHOCTh PANMOHAIBHBIX YHUCEN JUIsi TEOMETPUYECKUX H3MEpPEHUH,
uppaioHanbHbeie uncia. CTapuHHBIe cucTeMbl 3amucu uncen. Jpoou B Baswione, Erunte, Pume. OTkpoiTHe necaTHUHBIX apoOeit. CTapuHHBIE CUCTEMBI Mep.
JlecsTuaHbIe IPOOH

u MeTpuueckas cucrema Mep. [losiBiaenue orpunatenbHbix yucen U Hys. JI. Maraunxuit. JI. Ditnep.

3aposkaenue aredpsl B Henpax apudmeruku. An-Xopesmu. Poxaenne OykBenHoi cumBoiikd. [1. @epma, @. Buer, P. [lekapt. McTopust Bompoca 0 HaX0XICHUU
(dbopMyIT KOpHEH anreOpandecKuX ypaBHEHHUH, HEPA3pEIIMMOCTh B pauKaiax ypaBHCHHN cTereHu, 0ombiiei yeTeipéx. H. Tapranss, [x. Kapmano, H. X. AGens,
D. Tamya MU3o0pereHne Meroja KOOPIWHAT, TO3BOJISIONIETO IMEPEBOJUTh T€OMETPHUSCKHE OOBEKTHI Ha si3bik anreOpbl. P. Jekapt m I1. ®depma. [Ipumepsr
Pa3IMYHbIX CUCTEM KOOPAMHAT HA MJIOCKOCTH.

3amaua Jleonapao I[Muzanckoro (Gubonayun) o kponaukax, uncia @uboHauyu. 3amadya 0 MaxMaTHOM JOCKE.

Hctoku Teopumn BEpOATHOCTEN: CTpaxoBoe A€o, azapTHbie Urphl. I1. @epma u b. [lackans. A. bepuymm. A. H. KonMoropos.

JIMUHOCTHBIE, METANIPEJMETHBIE U TIPEJMETHBIE PE3YJBTATBI OCBOEHUS YYEBHOTI'O ITIPEIMETA AJITEBPA
JIMYHOCTHBIE PE3YJIBTATDI:
MOTHUBaAIUA K O6y‘-I€HI/II-O MaTEMaTHUKE U IICJ'ICHaHpaBJ'IeHHOI\/’I O3HABATEILHOU JACATCIIbHOCTH,
MOBBILIEHUE YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO JAESITebHOCTh, TPEOYIOLyI0 MaTEMaTHUECKUX 3HAHUN, B TOM YHCIIE YMEHUE YUUThCS Y JPYTUX
JTIOIEH
CIIOCOOHOCTB 0CO3HABATH CTPECCOBYIO CUTYAITHIO, OBITH TOTOBBIM JICHCTBOBATH B OTCYTCTBHE TapaHTHH ycIexa;
criocoOHOCTh obyuaromuxcs ¢ 3I1P k oco3Hanuio CBOMX Ne(PUIIMTOB U MPOSBICHNE CTPEMIICHUS K UX TIPEOI0JICHHIO;
CHOCOOHOCTh K CAMOPa3BUTHIO, YMEHUE CTABUTh IOCTIKUMBIE LIETIH;
yYMEHHE pa3inyarh yueOHble CUTYalllH, B KOTOPBIX MOKHO JEWCTBOBATh CAMOCTOSITENIBHO, U CUTYAllMH, T€ CIeAyeT BOCIOIB30BaTHCS CIIPABOYHOM MH(pOpMannen
WM IPYTUMH BCTIOMOTATEIbHBIMU CPEJICTBAMU;
CIOCOOHOCTh MEPEHOCHUTDH MOJIyYE€HHBIE B XOJle¢ OOy4eHHUS 3HAHUS B aKTyaJlbHYIO CUTYyaluio (IpU PEIIeHUU KUTEUCKHUX 3ajad, TPeOYyIOIUX MaTeMaTHYeCKUX
3HAHUN);
CIOCOOHOCTh OPUEHTUPOBATHCS B TPEOOBAHUAX U MTPABIIIAX MPOBEACHUS TPOMEKYTOUHON 1 UTOTOBOM aTTECTAIINH;
OBJIaJICHUE OCHOBaMH (PMHAHCOBOM IPaMOTHOCTH.

METAINIPEAMETHBIE PE3YJIbTATbI

Ognadenue ynugepcanbHolMu yueOHbIMU NOZHAGAM ETIbHBIMU 0eUCH BUAMU:

yCTaHaBJIMBATh PUYNHHO-CIIEJCTBEHHBIE CBSI3U B X0OJI€ YCBOEHHSI MAaTEMaTUYECKOI0 MaTepuasa;

BBISBJIATH A€(DUIUT JaHHBIX, HEOOXOAUMBIX JUJIS peIlIeHUs IOCTABICHHO 3a1auu;

C MOMOUIbIO YYUTENS BIOMPATh CIIOCOO PEeLIeHHsI MaTEMaTHUECKOM 3a1auu (CpaBHUBATh BO3MOYKHbIE BAPUAHTHI PELICHU);
IPUMEHATH U IPeoOPa30BbIBaTh 3HAKU U CUMBOJIBI B XO/I€ PEIICHUSI MaTeMaTHUECKUX 3a/1a4;

yCTaHaBJIMBaTh KCKOMOE U JJaHHOE TPH PEIIeHUH MaTeMaTUYecKol 3a/1a4H;

MOHUMATh U UHTEPIPETUPOBATH MH(POPMAIIUIO PA3INYHBIX BUAOB U (GOPM IPEICTABICHHUS;

WLTIOCTPUPOBATh pelllaeMble 3a/1auu TpapUueCKUMH CXEMaMH;

3 PEeKTUBHO 3alIOMUHATh U CUCTEMAaTU3UPOBATh UH(OPMALHIO.

MOHMMAaTh M HUCIMOJIb30BAaTh MAaTEMaTHYECKHE CPEACTBA HAIVIAJHOCTH (TpaduKH, JUAarpaMMbl, TaOMUIbBI, CXEMbl M JIp.) IS WJUIIOCTPALMH, WHTEpIpeTaluy,
apryMeHTaluu.



Ognadenue ynugepcanbHolMu y4eOHbIMU KOMMYHUKAMUGHBIMU 0EUCHEUAMU:

OpraHU30BbIBATH Y4EOHOE COTPYAHUUECTBO U COBMECTHYIO JESTEILHOCT C YUUTEJIEM U CBEPCTHUKAMU B IIPOLIECCE PELIECHUS 3a/1a4;

B3aMMO/ICHCTBOBATh U HAXOJUTH OOIIME CIIOCOOBI pabOThl; paboTaTh B TPYIIE: HAXOIUTHh OOIEe pelIeHHe U pa3pemaTh KOH(IMKTHI HAa OCHOBE COTJIACOBAHMSA
MO3UIMKA ¥ y4€Ta HHTEPECOB; CIIyIIaTh MapTHEPA; GOPMYITHPOBATH, ApIYMEHTUPOBATh U OTCTAMBAaTh CBOE MHEHHUE,

MPOTHO3UPOBATh BO3HMKHOBEHHE KOH(JIMKTOB NPH HAJMYUHU PA3HBIX TOYEK 3PEHUS M pa3peniarh KOH(IUKTHI Ha OCHOBE Yy4€Ta MHTEPECOB M IMO3MIMHA BCEX
YYaCTHUKOB;

apryMEeHTHUPOBAaTh CBOIO MO3UIUI0 M KOOPAMHUPOBATH €€ C MO3UIUSAMHU IMAapTHEPOB B COTPYAHHUYECTBE IPH BHIPAOOTKE OOIIErO pEHIeHHs] B COBMECTHOM
NEeSITENIbHOCTH;

BBIIIOJIHATH CBOIO YaCTh padOThI, JOCTUTaTh KAUECTBEHHOTO pe3ybTaTa U KOOPIMHUPOBATH CBOM JIEMCTBUS C JPYTUMHU WIEHAMU KOMaH/Ibl;

OILICHMBATh KAYECTBO CBOET0 BKJIAJa B OOLIUHN MPOITYKT.

Ognadenue ynugepcanbHolMu yueOHbIMU PECYIAMUGHBIMU OCUCBUAMU:

CTaBUTh 11€JIU, BBIOUPAThH U CO3/1aBaTh aITOPUTMBI Ul PEIIEHUs y4eOHbIX MaTeMaTHUYECKUX Po0OIieM;

IUTAHUPOBATh U OCYIIECTBIATh JAESITEIbHOCTD, HANIPABJIECHHYIO Ha PELlIeHUE 3aad UCCIIEI0BATEIbCKOT0 XapaKTepa.

bopMynupoBaTh U yAEpKUBATh YUEOHYIO 3a/1a4y, COCTABIIATH IJIaH U MOCIIEI0BATEIbHOCTh AEHCTBUI;

OCYILIECTBIISATH KOHTPOJIb IO 00pasily U BHOCUTh HEOOXOAUMbIE KOPPEKTHUBBI;

KOHTPOJIMPOBATh MPOIIECC U pe3y/IbTaT yueOHOW MaTeMaTHUECKON AESITeIbHOCTH;

a/IeKBaTHO OIICHUBATh NMPABUIBHOCTh WJIM OIIMOOYHOCTH BBINOJHEHUS y4eOHOU 3a/1a4ul, €€ 0OBEKTUBHYIO TPYIHOCTh M COOCTBEHHBIE BO3MOXKHOCTH €€ PEeIIeHNUS;
CIIMYaTh Coco0 ASUCTBUS U €ro Pe3yNbTaT ¢ 3aJJaHHBIM ATAJIOHOM C 1IeJIbI0 0OHAPYKEHHsI OTKJIOHEHUH U OTIMYUM OT ATaJIOHA.

IPEIBUAETh TPYJHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IPHU PEIIEHUH y4eOHO 3a1auu;

MOHUMAaTh MPUYUHBI, TI0 KOTOPBIM HE OBbLI JOCTUTHYT TpeOyeMBbli pe3yibTaT AeATelNbHOCTH, ONPENENATh MO3UTUBHbIE U3MEHEHUS M HaIlpaBJICHUs, TpeOyromue
TabHEHIIeH paboThl;

PeryaupoBaTh CocoO BBIPAKEHUS SMOLIUH.

OcBoenue yueOHOro kypca «AnreGpa» Ha YpPOBHE OCHOBHOIrO oOmIero o0pa3oBaHMs JOJDKHO oOecreuyuBaTh JIOCTH)KEHUE CIEAYIOIIMX IPeAMETHBIX
00pa30BaTeNIbHBIX PE3YIbTATOB!

7 KJIACC

Yucna u évluucnenus
BbInosHATe, coueTas yCTHbIE U NMCbMEHHBIE IPUEMBI, apu(pMeTHUecKue 1eHCTBUS ¢ pallMOHAIBHBIMU YHCIIAMU.
HaxonuTh 3HaueHHUs] YUCIIOBBIX BBIPAKEHUH; MPUMEHATh pa3zHOOOpa3Hble CHOCOObI M MPUEMBI BBIYMCICHMS 3HAYEHUN APOOHBIX BBIPAKEHUH, COIeprKallux
OOBIKHOBEHHBIE U JIECSITUYHBIE IPOOU.
Ilepexomuts OoT ofHOW  (opMbl  3amuck  4ucen K JApyrod  (IpeoOpa3oBbIBaTh  JECATUYHYIO  JIpoOb B OOBIKHOBEHHYIO,  OOBIKHOBEHHYIO
B JIECATUYHYIO, B YACTHOCTH B OECKOHEUHYIO JECATUYHYIO IpoOb). CpaBHUBATH U YIOPAJOYMBATh PALIMOHAIBHBIC YUCIIA.
OxpyryATh yncia.
BBINOJIHATE IPUKUAKY M OLEHKY pe3yJIbTaTa BEIYUCICHUH, OLICHKY 3HAaYEHHUI YNCIIOBBIX BEIPAKECHUIA.
BbINOAHATE ASHCTBUS CO CTENEHAMHU C HaTypaJIbHBIMU ITOKa3aTeNsIMU (C OMOPOi Ha CIpaBOYHYIO MH(OPMALIUIO).
IIpuMeHATh IPU3HAKY JEIMMOCTH, Pa3I0KEHHE Ha MHOKUTEIN HATYPAJIbHBIX YACEI.
Pemats mpocreiimye nNpakTHKO-OPUEHTUPOBAHHBIE 33Jauy, CBSI3aHHBIE C OTHOIIEHUEM BEJIMYMH, IPONOPLUOHAIBHOCTBIO BEJIMUUH, POLIEHTAMU; UHTEPIIPETUPOBATh
PE3yAbTaThl pelIeHNs 3a1a4 ¢ Y4ETOM OTPaHHMUYCHH, CBA3aHHBIX CO CBOMCTBAMHU pacCMaTPUBAEMBIX OOBEKTOB.



Anzebpauueckue ¢vipaicenus

OpueHTHPOBATHCS B MOHATHUAX U ONIEPUPOBATH Ha Ga30BOM YPOBHE aIreOpandecKoil TepMUHOJIOTHENH i CHMBOJIUKOM.

Haxonuts 3HaueHNs OYKBEHHBIX BBIPDAKEHUIN IIPU 3a/1aHHBIX 3HAYEHUSIX IEPEMEHHBIX.

BoImonHaTe mpeoOpa3oBaHus LEIOT0 BEIPAKEHUS B MHOTOWIEH NPUBEICHIEM MOJOOHBIX ClIaraeéMbIX, pACKPBITHEM CKOOOK.

BBINONHATE yMHOKEHUE OJJHOWICHA HA MHOTOWIEH ¥ MHOTOWICHAa HAa MHOTOWICH, MIPUMEHATh (OPMYIIBI KBaJpaTa CyMMbI M KBajpaTa pa3HOCTH (C OMOpoil Ha
CIIPaBOYHYIO HHPOPMAILIHIO).

OcCyIecTBIATh Pa3IoKEHUE MHOTOUJICHOB HA MHOKUTEININ C TIOMOIIBIO BBHIHECEHHS 32 CKOOKH OOIET0 MHOKHTEIIS, TPYIITUPOBKH CIAraeMbIX, IPUMEHEHUS POpMYIT
COKpAIIEHHOTO YMHOKEHUS (C OMIOPOH Ha CIIPaBOYHYIO MHPOPMALHIO).

[IpumensTh npeoOpa3zoBaHUsl MHOIOWICHOB JJISl PELICHUS Pa3/IMUYHbIX 3a/1a4 U3 MaTEMAaTUKH, CMEKHBIX ITPEIMETOB, U3 PEabHON IMPAKTUKHU.

Hcnonp30BaTh CBOMCTBA CTENIEHEH C HATYPATbHBIMU MMOKA3aTEISIMU JIJIsI TPpeoOpa30BaHUsl BRIpAXXEHUH (C OMOPO HA CIIPABOYHYIO HH(POPMAIIUIO).

Ypasnenus u nepasencmea

Pemarh nuHeliHbIe ypaBHEHUS C OJITHOM MEpeMEHHOM, MpUMEHSs MpaBUiIa Iepexoa OT UCXOAHOTO YpaBHEHUSI K paBHOCUIBHOMY eMy. IIpoBepsTh, sBiseTcs U
YHUCJIO KOPHEM ypaBHEHMS.

Nwmets npencTaBienue o rpagueckux METoax Mpy PEeIieHNH JIMHEHHBIX YPAaBHEHUHM U UX CUCTEM.

[TopOupath npuMepsl nap 4uce, SBISIOMUXCS PelIeHHeM JIMHEHHOTO YpaBHEHHUS C IByMs [I€PEMEHHBIMU.

Crtpouth B KOOPAMHATHOM IJIOCKOCTHU TpaduK TMHEMHOTO ypaBHEHUS C IBYMsI IEpEMEHHBIMHU; MOJIb3YSACh TpauKOM, IPUBOAUTH IPUMEPHI PEIICHU 1 YPAaBHEHUSI.
Pemath cucteMsl IByX JIMHEWHBIX ypaBHEHUH C ABYMS IEPEMEHHBIMU, B TOM UHKcie rpaduyuecku (C omopoil Ha alrOPUTM Y4eOHBIX IEHCTBUN).

CocraBiiTh (1ociie COBMECTHOTO aHaiM3a) M pellaTh JIMHEHHOe ypaBHEHUE WIM CHCTEMY JIMHEHHBIX ypaBHEHHUI NO YCIOBHIO 33/1a4d, MHTEPIPETUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 3a/1a4H TOJIYyYEHHBIA PE3yIIbTaT.

Koopounamut u cpagpuxu. @ynxkyuu

N3006pakaTh Ha KOOPAUHATHOMN NMPAMOM TOYKH, COOTBETCTBYIOIIKE 3alaHHBIM KOOPJMHATAM, JIy4H, OTPE3KH, HHTEPBAJIBL; 3alIMChIBATh YUCIOBBIE IPOMEKYTKU Ha
anreOpanveckoMm sI3bIKE.

OtMmeyath B KOOPAWHATHOM INIOCKOCTH TOYKH MO 33JaHHBIM KOOPJMHATAM; CTPOUTH rpauKu JIMHEHHBIX QyHKIMA. CTponTh rpaduk pyHknuu y = KX + b.
OnuceiBaTh ¢ MOMOILBIO (PYHKLIMH H3BECTHBIE 3aBUCHUMOCTH MEXAY BEIMYMHAMM (IO aJrOpUTMy Y4eOHBIX IEHCTBMIA): CKOPOCTb, BPEMs, PacCTOSHHE; LIEHA,
KOJIMYECTBO, CTOUMOCTD; IIPOU3BOJUTEILHOCTh, BpeMsl, 00BEM pabOTHI.

Haxonuth 3HaueHune GpyHKIMU 110 3HAYEHUIO €€ apryMeHTa.

ITonumats rpaduyeckuiil cnoco0 npeacTaBIeHUs U aHaNKW3a MHGOPMALUMK; U3BJIEKATh U UHTEPIPETUPOBATh MH(POPMALMIO U3 I'PaUKOB pealIbHBIX MPOLECCOB U
3aBUCUMOCTEH.

8 KVIACC

Yucna u ebluucieHus

Hcnonb30BaTh HavalbHbIC MPEICTABICHHUS O MHOXKECTBE JICHCTBUTEIIBHBIX YUCEN JJIsi CPABHCHHS, OKPYIJICHUS M BBIYHCICHUH; M300paXkaTh ICWCTBUTEIbHbIC
Yrclia TOYKaMH Ha KOOPAMHATHOM MPSMOH.

[IpuMeHsITh TOHATHE apU(PMETHUECKOTO KBAJPATHOTO KOPHS; HAXOJWUTh KBaJpaTHbIE KOPHU, HCIHOJB3YS TpPU HEOOXOAMMOCTH KalbKYJSTOP; BBIMOIHSITH
mpocTeire mpeoOpa3oBaHus BEIPAKEHH, COIepKALUX KBaIpaTHbIE KOPHU, UCTIONb3Yys CBOMCTBA KOPHEH.

Hcnonb30Bath 3anucu OOJIBIINX U MaJIbIX YUCEN ¢ IOMOIIBIO AECATUYHBIX qpo0Oeii u cTeneneii yucna 10.

Anzebpauueckue gvipasrcenus

[IpuMeHSITh MOHATHE CTETICHHU C IENTBIM T0Ka3aTelleM, BBIMOIHITH MPeoOpa3oBaHusl BRIPAXKEHUH, COJIEpKAIIUX CTETICHU C IENIBIM TToKa3aTesneM (C HCIOJIb30BaHHEM



CIpaBOYHON UH(POPMALIUH).

BBINOJIHATE HECIOKHBIE TOXACCTBEHHbIE MPEeoOpa30BaHUs pAlMOHAIBHBIX BRIPAKEHUH HAa OCHOBE NMpaBUJI JCHCTBUI HaJ MHOTOWIEHAMU M alreOpandecKUMU

IpoOsIMHU.

PacknanpiBaTh KBagpaTHBIA TPEXUICH HA MHOKUTEIIH.

[IpumensTs npeoOpa3zoBaHMsl BIpaXKEHUHN JJIs1 PELIEHUS PAa3JIMYHbIX 3a/1a4 U3 MAaTEMATUKH, CMEXKHBIX IIPEIMETOB, U3 pEealbHON PAKTUKU.

Ypaenenus u nepasencmea

Pemarp nuHelHble, KBaJpaTHbIE ypaBHEHHS (C UCIOJIb30BAHMEM CIIPABOYHOM MH(pOpMalMU) U pallMOHAIbHbIE YPaBHEHUS, CBOJSIIMECS K HUM, CUCTEMBI JIBYX

YpaBHEHUH C ABYMS IEPEMEHHBIMHU.

[IpoBoauTh HpocCTeiIne NCCIEIOBaHUS YPABHEHUM U CUCTEM YPaBHEHMI, B TOM UHUCIIE C IPUMEHEHHEM I'pauueCcKUX MpeICTaBlIeHUN (YCTaHaBIUBaTh, UMEET JIU

ypaBHEHHE WM CUCTEMa YPaBHEHUH peIIeHus], €CJId UMEET, TO CKOJIbKO, U Ip.) C ONOPOIl Ha aITOPUTM Yy4€OHBIX AeHCTBUH.

[lepexonuTe OT cioBecHONM (OPMYIUPOBKM 3agaud K €€ anredpanyeckol MOJeNrd ¢ MOMOUIbI0 COCTABJIEHUS YypaBHEHHUS WM CHUCTEMBl YpaBHEHHI,

MHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 33J]aui MTOJIyYE€HHBIH pe3ysbTarT.

[IpuMeHsSTh CBOMCTBA YMCIOBBIX HEPABEHCTB Uil CPABHEHMSI, OLIEHKH; PEIIaTh JIMHEHHbIE HEPABEHCTBA C OJIHOM MEPEMEHHON U UX CUCTEMBI; JaBaTh rpa@UuecKyro

WJUTIOCTPAIINI0 MHOXKECTBA PELICHUI HepaBEeHCTBA, CHCTEMbI HEPABEHCTB.

Dyukyuu

OnepupoBarh Ha 6a30BOM YpOBHE (DYHKIIMOHAJIbHbIE OHITUS U SI3bIK (TEPMHHBI, CHMBOJIMYECKHE 0003HAUYEHHUS); ONPEAEATh 3HaUeHne QYHKIUU MO 3HAUYEHUIO

apryMeHTa; ONpeeNsaTh CBOICTBA PYHKUNHU 1O €€ rpaduKy.

Crpouts rpadMKku deMeHTapHbIX GyHKIMA Buga , Y = X2, y = x5,y = \/x » Y = k; OIIKCBHIBATB CBOWCTBA YNCIIOBOI QyHKIMH 110 €€ rpaduKy (Ipr HEOOXOMMOCTH C
x

HampasJIsOIIEH TOMOLIBIO).

9 KJIACC

Yucna u evluucieHun

CpaBHHBATH M YIIOPSIOYMBATH PAIlHOHAITLHBIC H UPPAIIHOHAILHBIC YHCIIA.

BeimosnHATh apudMeTHuecKue JASHCTBHS C pallMOHAILHBIMU YHCIAMH, COYETask YCTHBIC W NMUChMEHHBIC MPUEMBI, BBHITIOIHITD BBIYMCICHUS C UPPAIMO HATBHBIMA
YHCIIAMHU.

HaxonuTh 3HaUEHUS CTENICHEW C IEIBIMH MTOKAa3aTesIMA U KOPHEH; BEIYMCIIATh 3HAUCHHS YUCIIOBBIX BBIPAXKEHHIA.

OKpyriaTh OeCTBUTENbHBIC YUCIIA, BBIMOIHITh MPUKUAKY PE3yJIbTaTa BBIYUCICHUHN, OLIEHKY YHCIIOBBIX BHIPAXKEHUI.

Ypasenenus u nepasencmea

Periath muHEHBIC M KBaJpaTHBIC YpaBHEHHSI, YPABHEHUS, CBOIIIUECS K HUM, TPOCTEHIINE APOOHO-pallMOHAIbHBIC YPABHEHHUS.

Pemrate mpocreiiime cUCTEMBbl JABYX JMHEWHBIX YPaBHEHHH C JIBYMSI NMEPEMEHHBIMH U CHCTEMBI JIByX YPaBHCHHU, B KOTOPBIX OJHO ypaBHCHHE HE SIBIISCTCS
JTUHEIHBIM (TI0 BU3YaJIbHOH OTIOPE).

Pemath mpocreiinme TeKCTOBbIE 3a/1a4H anreOpandecKuM CIIocOOOM C TIOMOIIIBIO COCTABJICHUS YPaBHEHUS WM CUCTEMBI IBYX YPaBHEHUN C ABYMs MEPEMEHHBIMHU.
[TpoBoauTH MpoCTEiIINe NCCIEeTOBAHNS YPABHEHUM U CUCTEM YPaBHEHUIA, B TOM YHUCIIE ¢ MPUMEHEHHEeM rpaduuecKuX MpeicTaBiIeHu (YCTaHaBIUBaTh, UMEET JIH
ypaBHEHHUE W CUCTEMa YPaBHEHUI PEIlIeHus], €CITH UMEET, TO CKOJIBbKO, U TIp.).

Pematpr nuHeliHbIe HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA; M300pa)kaTh pPEIICHHE HEPABEHCTB HA YHCIOBOW MPSMOM, 3alHMCHIBATh PEIIEHUE C MOMOIIbIO
CHUMBOJIOB.

Pemath cucTembl JHMHEWHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB, BKIIOYAIONIME KBAJAPATHOE HEPABEHCTBO; M300pa)kaTh pPEIIEHUE CUCTEMbl HEPaBEHCTB Ha



YHUCJIOBOU IIPSIMOM, 3aIlMCHIBATH PELICHUE C IIOMOILBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IIPU PELICHUU PA3IIMYHBIX 3a4a4.

Dyukuyuu

Pacnio3HaBate yHKIMY M3Y4eHHBIX BUJIOB. [l0Ka3bIBaTh CXeMAaTUYECKU PACIIOJIOKCHUE Ha KOOPAUHATHOW TNIOCKOCTH IpadukoB GyHKImiA Buaa: y = kx, y = kx + b,

VY= ax? + bx +c, y= X3, Y = y/x) ¥ = k B 3aBUCUMOCTH OT 3HaYCHUH KOA()(DUIIMEHTOB; ONMUCHIBATh CBOMCTBA (DYHKIIHIA.
X
Crpoutb 1 n300pakaTh CXeMaTHICCKH rpadUKy KBaIPATHYHBIX (PYHKIIHA, OTTCHIBATH CBOMCTBA KBAJIPATHYHBIX (DYHKITUH TI0 UX TpaduKam.

Pacrio3znaBate kBagpatnyHyo QyHKIHIO 110 GOpMyJie, MPUBOAUTH TPUMEPBI KBAAPATUIHBIX (DYHKITUHI U3 pealbHOU KU3HU, PU3UKH, TCOMETPHUH.
Apupmemuueckan u ceomempuyeckasn npozpeccuu

Pacrio3znaBate apuMeTHYECKyI0 U TEOMETPHIECKYIO TIPOTPECCHH TIPU Pa3HBIX CIIOCO0axX 3aJaHMsl.

BEITIOJIHATE BBIYUCIICHHS C HCIIOJIB30BaHHEM (OPMYIT N-r0 4ieHa apu(PMETHYECKOW W TeOMETPUIECKONW MPOTPECCHil, CyMMBI TMEPBBIX N WiICHOB (C OMOpOW Ha
CIIPaBOYHYIO HH(POPMAIIHIO).

Pemats 3a1a4uu, CBSI3aHHBIC C YUCIIOBBIMU TTOCIICIOBATEIIBHOCTSIMU, B TOM YHCJIC 33]]a4d U3 PEaTbHON JKH3HH (C UCTIOTB30BAHUEM KATBKYIISITOPA, IIH(PPOBBIX
TEXHOJIOTUH).

COJIEP KXAHHUE YYEBHOI'O NIPEJIMETA AJITEBPBI 7-9 KJIACCA

7 KIIACC

Yucna u évluucnenus

PanmonaibHbIe YHCJIA

JlpoOn OOBIKHOBEHHBIE M JIECATUYHBIE, TMEPEeXoJl OT OAHOW (OopMBI 3amucu apodeir k npyroit. [loHaTHe parMOHAIBHOTO YHCIA, 3allUCh, CPaBHEHUE,
YHOPSIIOYMBAHNE PAITMOHAIBHBIX Yncell. ApudMeTHIecKue ASCTBUS ¢ pallMOHAIBHBIMU YUCIIaMU. Pelienne 3a1a49 u3 peaabHOM MPaKTUKA Ha YacTH, Ha JPOOH.
CrereHb ¢ HaTypaJbHBIM MTOKA3aTeIeM: OIpeieeHIEe, TPeoOpa3oBaHne BRIPAKEHUN Ha OCHOBE OIPECIICHHUs, 3aITUCh OOJIBINX YHCEIL.

[TporieHTHI, 3aMMCh MPOIIEHTOB B BUJIE APOOH M IpoOU B BUE MPOIIEHTOB. Tpy OCHOBHBIC 33/1a4l Ha MPOIECHTHI, pEeIICHUE 3a/1a4 U3 PEAIbHON TTPAKTHUKH.
[IpumeneHne TpU3HAKOB JETUMOCTH, PA3JIOKEHHE HA MHOKUTEIN HATYPAIbHBIX YHCEIL.

PeanbHbIE 3aBUCUMOCTH, B TOM YHUCJIE MIPsIMasi U 0OpaTHast MPOTIOPIHOHATBHOCTH.

Anzebopauueckue eviparxcenus

[lepeMeHHbIE, YUCTOBOE 3HAYCHHUE BBIPAKEHUS C MepeMeHHOU. JlomycTuMble 3HaYeHUs NepeMeHHbIX. [IpeacTaBienre 3aBUCUMOCTA MEXK]y BEJIMUYMHAMU B BUJE
(dhopmytbl. Beraucienus mo hopmyiiam.

[IpeoOpa3oBanue OyKBEHHBIX BBIPAKEHHMH, TOXKIECTBEHHO PaBHBIC BBIPAKEHUS, MpaBUiIa MPeoOpa3oBaHMsl CyMM U MPOU3BEICHUI, MIPAaBUJIa PACKPBITUS CKOOOK U
MIPUBEIACHHS IMOA00HBIX ClIaracMbIX.

CBoiiCTBa CTENEHU C HATYPAJIbHBIM IIOKA3aTEIEM.

OpnHounensl 1 MHOTOWIEHbI. CTenieHb MHOTOUWIeHa. Cl0KeHNe, BBIUYUTAHUE, YMHOKEHHE MHOTOWIEHOB. POPMYIIbl COKPAIEHHOTO YMHOKEHUS: KBAJpaT CYMMBI U
KBaJpar pazHoctu. PopMylia pa3HOCTU KBaApaToB. Pa3iioxkeHne MHOrO4JIEHOB HA MHOYKHUTEIH.

Ypasnenus

YpaBHeHHE, KOPEHb YpaBHEHUs, TIpaBuiia MpeoOpa3oBaHus YpaBHEHU S, PABHOCHIIBHOCTh YPaBHEHUH.

JIuneliHOe ypaBHEHHE C OJIHOM NEPEMEHHOM, YMCIO KOPHEW JIMHEWHOTO ypaBHEHUS, PEIICHHUE JMHEHHBbIX ypaBHeHUU. COCTaBlIeHHE YpaBHEHUH MO YCIOBHUIO
3aiauyu. Pemenne TeKCTOBBIX 3aa4 ¢ MOMOILBIO YPAaBHEHHUIA.



Jlunetinoe ypaenenue ¢ 06yms nepemennvimu u e2o zpagux'. Cucrema JByX JIMHEWHBIX YPaBHEHUH C JBYMS IEPEMEHHBIMH. PelIeHHE CHCTEM ypaBHEHHWH
croco0oM o AcTaHOBKH. [IprMepsl pelIeHus: TEKCTOBBIX 3a/1au C IIOMOIIBIO CHUCTEM YPaBHEHUH.

Koopounamut u cpagpuxu. @ynukyuu

Koopaunara Touku Ha npsamoil. Uucnnossie npoMeXyTKU. PaccTosiHre My IByMs TOYKaMHU KOOPAMHATHOU MIPSIMOM.

[IpsmoyronpHast cuctema koopauHat, ocu OX m Oy. AbGcuucca W OpAMHATa TOYKA Ha KOOPAMHATHOHM miockocTH. I[lpumepsl rpadukoB, 3amaHHBIX (HOpMyIamMHu.
Urenne rpaukoB peasbHBIX 3aBUCHMOCTEH.

[Monsitue ¢ynkimu. ['padux Gynkimu. CpoiictBa (ynkumit. Jluneitnas ¢ynkuus, e€ rpadpuk. ['paduk dynkumu y = KX + b. I'paguueckoe pewenue nunetinvix
VPaBHeHUU U CUCeM JTUHEHbIX YPAGHEHU.

8 KVIACC

Yucna u évluucnenus

KBanparublii kopeHb u3 uucna. [louamue 06 uppayuonanvHom uucie. [ecamuunvie npubaudicenus: uppayuonanvhelx uucen. CBoWcTBa apu(pMETHUYECKHX

KBaJPaTHBIX KOPHEH U UX IPUMEHEHHUE K TPeoOpa30BaHUI0 YUCIOBBIX BHIPAKEHHI U BBIYUCIICHUSIM. /[eticmeumenbhbie Yucia.

CreneHsb ¢ 1enbIM NMoKa3aresneMm 1 €€ cBoiictBa. CTaHgapTHas 3alMCh YHCIIA.

Anzedbpauueckue sviparicenus

KBagpatHelii TpEXwieH; pa3ioKeHrne KBaApaTHOTO TPEXWICHA HA MHOKUTEIH.

AnrebOpandeckas Apoos. OCHOBHOE CBOWMCTBO ayreOpanyeckoi apoow. CrokeHHe, BEIYUTAHHE, YMHOXKEHUE, JEICHUE anreOpandeckux apooeit. ParmoHanpHbIe

BBIpOXEHUS U X MTPeoOpa3oBaHme.

Ypasenenus u nepasencmea

KBanparnoeypaBuenue,hopMynakopHEeHKBaApaTHOTOypaBHeHHS. [eopema Buema. Pemienue ypaBHEHWH, CBOAAIIMXCS K JIMHEHHBIM M KBaapaTHBIM. Ilpocreiimive

JIPOOHO-paIMOHATbHBIE YPaBHEHHSI.

I pagpuueckaaunmepnpemayustypagHeHUticO8yMANepeMenHbIMU U CUCTNEM JIUHEUHbIX YPAGHeHUU ¢ 08yMs nepemenHuimu. IIpuMepsl perieHns: CUCTeM HeJTMHEHHBIX

YpaBHEHUH € ABYMS IEPEMEHHBIMMU.

Pemenne TeKCTOBBIX 3aj1au alNreOpandeckum crocooom.

UucnoBble HEpaBEHCTBA M UX CBoMcTBa. HepaBeHCTBO ¢ OJHOM mepeMeHHOW. PaBHOCHMIBHOCTH HEpaBEHCTB. JIMHEHHbIE HEpPaBEHCTBA C OJHON IMEPEMEHHOM.

CucTeMbl TUHEUHBIX HEPABEHCTB C OJTHOM MTEPEMEHHOM.

Dynkyuu

[Tonstue Gpynkuuu. O61acTh ONpeeIeHHs] U MHOXKECTBO 3HaueHui (yHkuuu. CriocoObl 3a1anus QpyHKIUI.

I'paduk pynkiuu. Urenue cBoiictB dynkiuu no e€ rpaduxy. [Ipumepsr rpadukoB QyHKIUH, OTpaKaIOMIUX PeabHbIE MPOLIECCHI.

DYHKIUK, ONMMCHIBAIOIIKE NPAMYI M OOPaTHYIO MPONOPLUOHAIBHBIE 3aBUCUMOCTH, UX rpaduku. Oydkuuu y = X°, y = x3y = Jxo Y = k. Ipaguueckoe
x

peuienue ypasHeHull u cucmem ypasHeHuu.

9 KJIACC
Yucna u eviuucnenun
JelicTBATEIbHBIE YNCIA

13,Z[GCB " aajic€ KypCuBOM 0003HaYEHBI TEMBbI, U3YUCHHUC KOTOPLIX MMPOBOAUTCA B O3HAKOMUTCIILHOM IIJIaHC. He,uaror CaMOCTOSATCIBHO ONIPCACIACT o0BeM HN3y4acMoro Marepuala.



ParnmonanbHble YKCTa, UppayuoHaibHble YUCld, KOHeuHble U OecKoHeunble decimuunble Opoou. MHodcecmeo OelicmeumenbHulX yuces; O0ellcmsumenbHole Yucia
Kak beckoHeunvle decsimuyHvle Opoou. B3aumHno 00HO3HAUHOe COOMBEMCmaUe MeNcOy MHONCECMBOM OeUCMBUMENbHBIX YUCel U KOOPOUHAMHOU NPAMOUL.
CpasHenue OelicmeumenbHblX yuces, apugpmemuyeckue 0eticmaus ¢ 0etucmeumenbHbIMU YUciamu.
N3mepenus, npudau:KeHnsl, OeHKH
Pa3mepbl 00bEKTOB OKPYKAIOIIEr0 MUPA, JUIMTEILHOCTD IIPOLIECCOB B OKPYXKAIOIIEM MHpE.
[TpubnmxEHHOE 3HAYCHNE BEIMYMHBI, TOYHOCTH NMpuOimxenns. Okpyrienue unceln. [Ipukuaka u oreHKa pe3yabTaToOB BEIYHCICHUMH.
Ypasenenus u nepasencmea
YpaBHeHuUs C OIHO NepeMeHHOMH
JInneliHoe ypaBHeHue. Penienne ypaBHEHUM, CBOJSIIMXCS K JINHEWHBIM.
KBanparHoe ypaBHeHue. PenieHne ypaBHeHM, CBOISAIIMXCS K KBaJpaTHBIM. bukBajapatHoe ypaBHeHUE. [Ipumepsl pewienus ypasHeHull mpemvel U yemeépmotl
cmeneneti pasnodceHuem Ha MHOMCUMENU.
Pemenue 1poOHO-paliMOHaNbHBIX YPaBHEHUH.
Pemenne TeKCTOBBIX 3a7jau anreOpandeckumM METOJOM.
Cucrembl ypaBHeHUH
VYpaBHeHHE ¢ ABYMs IEPEMEHHBIMU U ero rpaduk. Pemenue cucreM AByX JTMHEHHBIX YpaBHEHUN ¢ ABYMS NIepeMEeHHbIMU. Pelienue cucreM AByX ypaBHEHHI, OHO
13 KOTOPBIX JIMHEWHOE, a Apyroe — BTOPOi cTeneHu. ['paduueckast MHTepHpeTaus CUCTEMbl YPaBHEHHUH ¢ IByMs [T€PEMEHHBIMHU.
Pemrenne TeKCTOBBIX 33729 anreOpandecKuM CIIoCOO0M.
HepaBencrBa
UucnoBble HEpABEHCTBA M MX CBOMCTBA.
Pemenne nuHeHHBIX HEPABEHCTB C OJTHOM IMepeMeHHOM. Perenne cucTem JIMHEHHBIX HEPABEHCTB ¢ 0JIHOM nepemeHHou. KBanparasie HepaBeHcTBa. [ paduueckas
MHTEpIIpETAIHs HEPAaBEHCTB U CUCTEM HEPAaBEHCTB C IBYMS IIEpEMEHHBIMHU.
Dyukyuu
KBagparnunas pynkmnus, e€ rpadux u croiictBa. [lapadona, KoopaArHATHI BEPIITUHBI TAPa00JIbI, 0Ch CHMMETPUHU TTapadoJIbI.
Ipaduxu pynxumii: y = kx,y = kx + b,y = x?,
Y = {x» Y = k1 HUX CBOWCTBA.
x
Yucnoswie nocnedosamenvnocmu

OnpenesieHue U cnocoObI 321aHUS YMCJIOBBIX MOCIE€0BATEIbLHOCTEMH

[ToHsiTHE YUCIOBOI MOCIEOBATENFHOCTU. 3aJaHUE MTOCIEIOBATEILHOCTA PEKYPPEHTHOM popMyoii u hopMysoil N-ro 4ieHa.

ApudmMeTnyeckasi 1 reoMeTpuYecKasi MPOrpeccuu

Apudmernueckas u reomerpuueckas nporpeccuu. Dopmynsl N-ro 4ieHa apuGMeTHIecKoil U TEOMETPUIECKOM MPOrpeccrid, CyMMBI NMEPBBIX N UICHOB.
H300padicenue unenos apupmemuueckol u 2eomMempuieckol. npocpeccuii. Mmoukamu HaA KOOPOUHAMHOU niockocmu. JIuHeluHvlll U IKCHOHEHYUAIbHBIL POCHI.
C]ZO.?!CHble npoyermeaol.

TEMATHYECKOE IIVNIAHUPOBAHUE
7 KJ1ace

Ne | Tema Yacol XapaKkTepucTHKA BH/I0B 1eATeJbHOCTH YYAILUXCH




JpoOu 1 MPOLEHTHI

16

CpaBHUBATh U YHIOPSAI0YMBATh PALlMOHAJIbHBIE YUCIIA. BBINOIHATH BBIYMCIIEHUS C PAlMOHAJIBLHBIMU YU CIIAMU,
BBIYMCIISATh 3HAYEHUSI CTENIEHEN ¢ HaTypaJIbHBIMU [10Ka3aTeNsIMU. BBINONHATD NPUKUIKY U OLIEHKY B XOJ€
BbIUKCIIeHUH. VICNOIb30BaTh SKBUBAIICHTHBIE MPE/ICTABICHHS JPOOHBIX YUCEN MPU UX CPABHEHUU H B
BblYMCIeHUAX. [IpOBOUTH HECIO0XKHBIE UCCIIEOBAHNS, CBA3aHHbBIE CO CBOMCTBAMU JPOOHBIX YUCE, ONUPAsICh HA
YHCJIOBBIE SKCIIEPUMEHTHI (B TOM YHCJIE C UCIOJIB30BAHUEM KAJIbKYISITOPA, KOMIIBIOTEPA).

OcymecTBiate nouck napopmamnuu (B CMU), conepxanieil 1aHHbIE, BEIpa)KEHHBIE B TIPOLIEHTAX,
MHTEPIPETHPOBATD 3TU AaHHBIC. Pemars 3ajauu Ha IPOIIEHTHI U IpoOH (B TOM YHUCIIE 33/1a49H U3 PEaTbHOM TOP).
[IpuBOAMTH IPUMEPHI YHCIIOBBIX JaHHBIX (IIEHA, POCT, BPEMs Ha JOPOT'Y), HAXOIUTh CpeiHEee apH(PMETHUECKOE,
MOJly ¥ pa3Max YHCIOBBIX HA0OPOB, B TOM YHCIIE , U3BJIEKAsi HEOOXOJUMYIO HH(POPMALIMIO M3 TAOJIUI] U JHATrPAMM.
[IpuBOUTE cosiepKaTeNbHbIE IPUMEPHI UCIIOIb30BaHUS CPEAHETO apU(PMETHUECKOT0, MOJIBI U pa3Maxa Jjis
OTIMCaHUs JaHHBIX (eMorpaduieckue

Y COLIMOJIOTMYECKUE JAHHbIE, CIIOPTUBHBIE IOKA3aTeIu U JIp.)

[Ipsimas u oOpatHas
MIPOMOPLIUOHAIBHOCTD

11

MonenrpoBaTh HECIOKHbIE 3aBUCUMOCTH C IIOMOILBIO (POPMYIT; BBITIOJIHATH BEIYUCICHUS 110 (hopMyJiaMm,
BbIpaXkaTh U3 GOPMYJIbl OJHH BETMUYHMHBI uepe3 Apyrue. Pacrno3HaBath npsiMyro U 0OpaTHYIO IPOMOPIUOHATIBLHbIE
3aBUCHUMOCTH. Vcronp30BaTh CBONCTBA MPSAMOIT U 0OpaTHON MPONMOPLUUOHATIBHOCTHU AJIs1 BBITIOJTHEHUS
MPaKTUYECKUX pacdy€ToB. PemaTh TeKCTOBBIE 3a/1a4K HA MPSMYIO U 0OpaTHYIO IPOMOPLUOHAILHBIE 3aBUCUMOCTH,
Ha IPONOPILHOHATIBFHOE JIeJIeHHE (B TOM YHCJIE C KOHTEKCTOM M3 CMEXHBIX TMCLUILINH, U3 pealbHON

YKU3HU). AHaJIN3UPOBATH U OCMBICIIMBATH TEKCT 3aJa4H, MOJIEIUPOBATh YCIOBUE C IIOMOIIBIO CXEM, CTPOUTH
JIOTUYECKYIO LENOYKY PACCYKICHUM; KPUTUYECKU

OILICHMBATH MOJIYYEHHBIH OTBET, OCYIIECTBIIATh CAMOKOHTPOJIb, IIPOBEPSISI OTBET HA COOTBETCTBUE YCIOBHIO

Brenenue B anredpy

12

[TpuMeHSTH S3BIK ATeOphl TPH BBITIOJHEHUH 3JICMEHTAPHBIX 3HAKOBO-CHMBOJIMYECCKHX JICHCTBUN: HCIIOJIb30BATh
OYKBBI /i1 0003HAYCHHS YUCEIT, IS

3aMmMcH O0IUX YTBEPKACHUI; MOJICTUPOBATH OYKBEHHBIMH BBIPAKCHUSMH YCIIOBHS, OITUCAHHBIC CIIOBECHO,
PUCYHKOM HJIM YEPTEIKOM; MPeoOPa30BbIBATH AreOpandeckue CyMMbI U TIPOU3BEICHUS (BBIMIOJIHATH IPUBEICHUE
10JIOOHBIX CJTaraeMbIX, PACKPBITHE CKOOOK, YIPOILICHHE MPOU3BEACHUN ).

BBITIOJIHATE YHCIIOBBIC TIOJICTAHOBKU B OYKBEHHOE BBIPQKCHHE, BRIYUCIIATH YUCIIOBOE 3HAUCHUE OYKBEHHOTO
BBIPOKCHUS

YpaBHeHus

16

[lepexoauTh OT cIOBECHOHN (POPMYITHPOBKH YCIOBUS 33[]a4l K anreOpanyecKoil MoJenu myTéM COCTaBICHUS
ypaBHeHus. [IpoBoAUTH JOKa3aTeNbHbBIE PACCYKICHHS O KOPHAX YPaBHEHHUS C OTIOPOU Ha OIpe/ielIeHUe KOPHSL.
OO0BscHATh U (hopMyTUPOBAThH MpaBUIiIa IpeoOdpa3oBaHus ypaBHeHU . KOHCTpyHpoOBaTh alrOpuT™ pelieHus
JMHEHHBIX YpaBHEHUH, paclio3HaBaTh JIMHEHHBIE yPAaBHEHUS, pellaTh TUHEIHbIC YPAaBHEHHUS], a TAKXKE YpaBHEHHUSI,
CBOJSIIIMECS K HUM, C TOMOIIBIO MPOCTEUIIUX MPeoOpa30BaHUM.

Pemath TekcTOBBIE 331aUu aNrebpandeckuM CIIoCOOOM: COCTABIIATh YpaBHEHHUE M0 YCIOBHUIO 33/1a4H, PEIIaTh
COCTaBJIEHHOE ypaBHeHUE. [IpoBOINTE paccykAeHusl, OCHOBaHHbIE HA MHTEPIPETALIMH YCIOBHS TOCTABICHHOU
3a/1auu, JJid MOUCKa IEJIbIX KOPHEW HEKOTOPBIX HECJIOKHBIX HEJIMHEHHBIX YPaBHEHUIN

Koopaunats! u rpadpuku

14

I/I306pa)I(aTL YHucCjia TOYKaMu KOOpI[PIHB.THOﬁ HpﬂMOﬁ, mapbl YUCCJI TOYKaMHU KOOpI[PIHB.THOfI IIJIOCKOCTH. CTpOI/ITL
Ha KOOp,Z[HHElTHOfI THJIOCKOCTH TCOMECTPHUYCCKUC I/I306pa)i(CHI/IH MHOXKCECTB, 3aJaHHBIX anre6pa1/1quKH, OIIMCBIBATh




MHO>KECTBA TOYEK KOOPIUHATHON TNIOCKOCTH (001aCTH, OTpaHUYECHHBIE TOPU30HTAIBHBIMU U BEPTUKAIbHBIMH
MPSIMBIMH U TIP.) adredpanyecKuMH COOTHOIICHUSMH.

CrpouTth rpaduku MpoCTEHIINX 3aBUCUMOCTEH, 3aJaHHBIX alTreOpandecKiMU COOTHOILICHUSIMU, TIPOBOIUTD
HECIIO’KHBIE UCCIIeIOBAaHUS 0COOEHHOCTEH ITHX

rpadukoB. MoienupoBaTh peabHble 3aBUCHMOCTHU Tpadukamu. YUTaTh rpauiki peabHbIX 3aBUCHMOCTEN

CBoOJiCTBa CTENIEHH C
HaTypaJIbHEIM ITOKa3aTeIeM

12

®opMynupoBaTh, 3aMUCHIBATH B CHMBOJIMYECKOH (hopMe 1 000CHOBBIBATH CBOMCTBA CTETICHU C HATYPaTbHBIM
II0Ka3aresieM, IPUMEHSTh CBOMCTBA CTEIIEHU JJIsl PeoOpa30BaHusl BEIPKEHUHN U BBIUHMCICHUN.

BeimonsaTe nepedop BceX BO3MOKHBIX BAPHAHTOB IS TiepecuéTa 00beKTOB Witk kKoMOnHanmid. [IpuMensTs
NpaBUI0 KOMOMHATOPHOTO YMHOKEHHUS JUIsl PELICHHUS 3a7]a4 Ha HaXOKJCHUE YMCiIa OOBEKTOB MIJIM KOMOMHALIMI
(IraroHaay MHOTOYTOJIbHHKA, PYKOIIOKATHs, YUCIIO KOJOB, IHU(POB, Mapoiei

u T. 1.). Pacnio3HaBath 3aaun Ha onpeAeseHNe YUCa IEPECTaHOBOK U BBIMIOJIHATH COOTBETCTBYIOLINE
BBIYMCIICHUS.

MHoTroYJIEHBI

20

BoinonnsaTe aeiictBust ¢ MHOrounaeHaMmu. JlokaspiBaTh OPMYIIbl COKPAIIEHHOTO YMHOKEHHUSI (11 IBYWIECHOB),
MPUMEHSTH UX B MIPeoOpa30BaHUSAX BHIPAKEHUH U BbIYHMCIIEHUAX. [[poBOINTE Hccnea0BaHNe 111 KOHCTPYUPOBAHUS
Y TIOCIIEAYIOIIET0 J0Ka3aTeIbCTBA HOBBIX (DOPMYIT COKPAIIEHHOTO YMHOKEHHS.

Pemats ypaBHeHHUsI, CBOASIINECS K TMHEHHBIM ypaBHEHUIM. PemaTh TeKCTOBbIE 3a/1a4M anreOpanyecKum
CIOCOOOM: MOJIETIMPOBATh YCIOBHE 3a/1a4l PUCYHKOM,

YepTeKOM; MEPEXOAUTD OT CJIOBECHOI (POPMYIUPOBKH YCIOBHUS 3a/1a4M K anreOpanyeckod MOJeNu MyTEM
COCTaBJICHUSI YPABHEHMUSI; PEIIaTh COCTABIEHHOE YPaBHEHHE

Pa3noxxenne MHOrowieHa Ha
MHOKHUTEIHN

22

BoInonHATh pa3nokeHre MHOTOYJICHOB Ha MHOKUTEIH, PUMEHSS pa3IMyHble CIIOCOObI; aHaIN3UPOBaTh
MHOTOWIEH M pacro3HaBaTh BO3MOXHOCTh IPUMEHEHUS TOTO UM MHOTO MpUEMa Pas3yiosKeHUs €ro Ha MHOXKUTEIH.
[IpumensTh paznuuHbie OPMBI CAMOKOHTPOJISI IPY BBIMIOJTHEHUH NpeoOpa3oBaHuii. [IpuMeHsTh pa3inoxeHue Ha
MHO>KHUTEJH K PEIICHUIO

Yacrora n BCPOATHOCTD

[IpoBOIUTH 3KCTIEPUMEHTHI CO CAYYalHBIMHU UCXO/IaMH, B TOM YHCIIE C IIOMOIIBI0 KOMIIBIOTEPHOTO
MOIETTUPOBaHUS, HHTEPIPETUPOBATH UX PE3YIbTaThl. BEIUMCIATH YaCTOTY CIy4ailHOTO COOBITHS; OLIEHUBATh
BEPOSITHOCTH C MTOMOIIBIO YaCTOTHI, TOTYYEHHOMN OIMBITHBIM MYTEM; MPOTHO3UPOBATh YACTOTY HACTYILICHUS
cOOBITHSI 110 €ro BepOSTHOCTH. [IpuBOANTE IPUMEPHI CITYy4aHBIX COOBITHIL, B YACTHOCTH JIOCTOBEPHBIX U
HEBO3MOJKHBIX COOBITHI, MAJIOBEPOATHBIX COOBITUH. [IpUBOIUTH IPUMEPHI pABHOBEPOSITHBIX COOBITUI

10

IToBTOpEHME

Hrtoro

136

INEPEYEHDb TEM KOHTPOJIBHBIX PABOT

Tema

Yacer

BxonHas nuarHocTuKa 1

JlpoOu 1 MPOLEHTHI 1




3 [Ipsimast u oOpaTHAs TPOTIOPLHUOHATIHHOCTD 1
4 Beenenue B anredpy 1
5) YpaBHenus 1
6 KonTtponsHas pabora 3a 1 mosryroaue 1
7 KoopaunaTtsl 1 rpadhuku 1
8 CBoiicTBa CTENEHU C HATYPAJIbHBIM I10Ka3aTeIEM 1
9 MHOro4IeHb! 1
10 CocraBneHne U peneHne ypaBHeHHH 1
11 BITP 1
12 PaznoxeHre MHOrOWJICHOB HAa MHOKUTEIN 1
13 YacroTa 1 BEpOSTHOCTH 1
14 Wrorosas koHTposbHas paboTa 1

Hroro 14

8 kiaace

KonctpynpoBarth anrebpanyeckue BeipaxkeHus. HaxonuTe 00macTh onpeaeneHus anredpandeckoi ApoOu; BEITIOTHATD
YUCJIOBBIC MMOJCTAHOBKU U BBIYUCIISITh 3HAYCHHUE IPOOU, B TOM YHCIIE C TTOMOIIBIO KATBKYJISATOPA.

DopMyIHpOBaTh OCHOBHOE CBOMCTBO aJireOpandecKor IpoOu M MPUMEHSTh €0 JJIs MpeoOpa3oBaHus APOOCH.
BoinmonusaTe aeiictus ¢ anredpandeckumu apoosmu. [IpuMeHsaTs mpeoOpazoBaHus BRIPAKEHHUN IS PEIIeHUs 3a/1a4.
Bripaxkats nepeMeHHble U3 Gopmyi

(pu3nyeckux, reOMEeTPUUECKUX, OMUCHIBAIOIINX OBITOBbIE CUTYyalH). [[pOoBOINTE MCCeA0BaHNS, BBISBIATD
3aKoHOMepHOCTH. POPMYTUPOBATH OTPEIENIEHNE CTETIEHHU C LENbIM MokazareneM. opMmynupoBaTh, 3aUCHIBATh B
CUMBOJINYECKOM (op-

Me ¥ WJUTFOCTPUPOBATH IIPUMEPAMU CBOWCTBA CTENEHHU C LIEJbIM IOKa3aTeNieM; IPUMEHATh CBOIMCTBA CTENICHH IS
npeoOpa3oBaHus BhIpAKEHUM U BbIuKCIeHHH. Vcroib30BaTh 3aMuch 4uces B CTAaHJAPTHOM BHUJIE JUISI BBIPAKCHHUS
pa3MepoB 00BEKTOB, JJIMTEIBHOCTH MPOLIECCOB B OKpYXKarolieM mupe. CpaBHUBATh YKCia U BETUUYHMHBI, 3alIMCaHHBIE C
UCToJIb30BaHueM cTerneHd 10. BhIMOIHITh BBIYUCIECHUS C pealbHBIMU TaHHBIMH.

BbINOHATE TPUKUAKY U OLIEHKY Pe3y/IbTaTOB BHIYMCICHHIA.

Pemath ypaBHeHUs ¢ qpoOHBIMU KO DUIIMEHTaMHU, PelIaTh TEKCTOBBIE 3a1a4i allreOpandyeckuM METOI0M

Anrebpanveckue apodu | 23

DopMyIHpOBaThH ONPEAETICHIS KBaJpaTHOTO KOpHS U3 yncina. [Ipumensats rpaduk GyHKIUH Y = X2 U1 HAXOKIACHUS
KOpHEH KBaJIpaTHBIX YpaBHEHUH, NCHOIb3Ys MPU HEOOXOJUMOCTH KaJIbKYJISATOP; MPOBOJUTH OLIEHKY KBaJIPATHBIX
kopHel. CtpouTts rpaduk GyHkuu Y = X , uccaenoBath 1o rpaduky e€ cBoiicta. Jloka3plBaTh CBONCTBA
apu(pMeTHUECKUX KBaJPATHBIX KOPHEN; MPUMEHSTh UX K MPe00pa30BaHUIO BHIPAKECHUH.

Bbruncnare 3HaYeHUs BBIPAKEHHUH, COAECPIKAIMX KBaIPaTHBIE KOPHU; BBINOJIHATH 3HAKOBO-CUMBOJINYECKUE IEHCTBHS C
UCIIOJIb30BaHUEM 0003HaUYEHUI KBaIpaTHOTO U KyOnueckoro kopHs. MccnenoBaTts ypaBHeHHE X2 = a, HaXOAUTh
TOYHBIE M MPUONKEHHBIE KOPHU NpH a > 0. DopMyIHpOBaTh ONpeieIeHue KOPHs TPEThel CTeNeHH; HaXOUTh

KBanparsble kopHH 17




3Ha4YeHUs KyOM4YeCKUX KOPHEH, MpU HE0OXOAMMOCTH UCHOJIB3Ys, KAIBKYIATOP

KBagparHble ypaBHEHUSA

20

PacriozHnaBath KBaJipaTHBIE YpaBHEHHUS, KIACCU(PUITUPOBATH UX. BEIBOAUTEH (hOpMYTy KOPHEH KBaIpaTHOTO YPaBHECHHUS.
PemaTte kBagpaTHbIE ypaBHEHHS] — IOJIHBIE U HEMOJHBIE. [IpOBOAUTE MPOCTENILINE UCCIIEI0BAHUS KBAIPATHBIX
YpaBHEHUH.

Pemats ypaBHEHHS, CBOSIIHECS K KBaIPATHBIM, ITyTEM MPeoOpa3oBaHUid, a TAKXKE ¢ IOMOIIBIO 3aMEHBI IEPEMCHHOM.
Ha6nronaTe n aHanm3upoBaTh CBA3b MEXKIY KOPHSIMU

U K03 PUITMECHTaMH KBaIpaTHOTO ypaBHeHU. DopMymHpoBaTh U IOKa3bIBaTh TeopeMy Buera, a Takke oOpaTHyIO
TEOpeMy, IPUMEHATH 3THU TEOPEMBI JJIA PEIICHHUS pa3HOOOpa3HbIX 3a/1a4. PeraTh TeKCTOBBIE 3a7a4u aNreOpandecKum
Croco0OM: IEPEXOAUTH OT CIIOBECHOM (YOPMYIHPOBKH YCIOBHS 3a/1a41 K anredpandeckoi MOJIETH IyTEM COCTaBJICHUS
YPaBHEHMS; pEIIaTh COCTaBICHHOE YPABHEHHUE;

HHTEPIPETUPOBATH pe3ynbTaT. Pacio3HaBaTh KBaJIpaTHBIN TPEXWICH, BBISICHATH BO3MOKHOCTh Pa3I0KEHUS HA
MHOKHUTENH, MPEACTABIATHh KBAJAPATHBIA TPEXWICH B BUJIE MPOU3BEICHUS JTMHEUHBIX MHOXKUTENEH. [I[puMeHsTh
pa3nuyHbIe TPUEMBI CAMOKOHTPOJISI IIPH BBIMOJHEHUU MTPEoOpa30BaHUM.

[TpoBOaNTH MICCIIETOBAHUS KBAJPATHBIX YpaBHEHUN ¢ OyKBEHHBIMU KOd(PuImeHTaMu, BEISBISTh 3aKOHOMEPHOCTH

CucrteMbl ypaBHEHHI

18

Ornpenensars, SIBIASETCS JIM I1apa YUCel PEIIEHUEM YPAaBHEHHUS C IByMs IEPEMEHHBIMH; IPUBOIUTH IPUMEPHI PEIICHUI
YPaBHEHUH C ABYMsI IEPEMEHHBIMH.

Pemars 3a1a4u, aﬂre6pa1/1qec1<0171 MOJCIIBIO KOTOPBIX ABJIACTCA YPABHCHHUE C IBYMS IICPEMCHHBIMU, HAXO AUTH LCJIBIC
peuieHus nytéM nepedopa. Pacrio3HaBaTh IMHEHHbIE YpaBHEHUS C IBYMS IEPEMEHHBIMH; CTPOUTD MPsSIMble — TpaduKu
JMHEHHBIX YPaBHCHHMIA; U3BJICKATh U3 ypaBHEHHS Buaa y = KX + | mHbOpMaIHio O MoJ0KEHHH PSIMON B KOOPANHATHOM
miockocTu. Pacmno3HaBarh napajuienbHble U EpeceKaronnecs IpsiMble M0 UX YPaBHEHUSAM; KOHCTPYUPOBATh
ypaBHEHUS MPSIMBIX, MapaJlIeNIbHbIX JaHHON NpsiMoi. Mcnonp3oBaTh npuémMbl CAMOKOHTPOJIS TIPU [TOCTPOSHUU
rpauKOB JTUHEHWHBIX YPaBHECHUH.

Pemath cucteMbl IByX TMHEMHBIX YPAaBHEHUH C ABYMS IEPEMEHHBIMU; UCTIOIb30BaTh rpaduueckue mpeacTaBIeHUs
JUIS UCCIIeIOBAHUS CHCTEM JIMHEHHBIX YpaBHEHUH; peliaTh IpOCTeHIlNe CUCTEMBI, B KOTOPBIX OJHO U3 YpaBHEHUI He
SIBJISIETCS JIMHEHHBIM.

[IpumensTs anreOpanyeckuii anmnapar Ui pelieHus 3aa4 Ha KOOPAMHATHOM IIIOCKOCTH. Pemiats TeKCTOBBIE 3a1a4u
anredpanvyeckuM crocoOoM: MepexoqUTh OT CIIOBECHON (hOPMYIMPOBKHU YCIOBHS 331a4H K alredpandeckoi Moaenu
MyTEM COCTABIICHUS CUCTEMBI

ypaBHEHUH; peliaTh COCTABICHHYIO CUCTEMY YPAaBHEHUIA; HHTEPIPETUPOBATH PE3YJIbTAT

OyHKIMHU

14

Boruncnsate 3HaueHus GyHKIUN, 3aJaHHBIX (popMyaamu (MIpU HEOOXOAUMOCTH HCIIOIb30BAaTh KABKYISTOP);
COCTaBIATH TaOMUIIBI 3HaYeHUH PyHKIMI. CTpouTh 1O ToukaM rpaduku GyHkuuid. ONUCHBaTh CBONCTBA (PYHKIIUU Ha
OCHOBeE e€ rpaduvecKoro npeacraBieHus MoaenupoBath pealbHble 3aBUCUMOCTH popMyinaMu U rpagukamu. UnTathb
rpaduky peanbHBIX 3aBUCUMOCTEH. Vcronp30BaTh PYHKIIMOHAIBHYIO CHMBOJIMKY ISl 3aITUCH pa3HOOOpa3HbIX (DaKTOB,
CBSI3aHHBIX C pacCMaTpUBaeMbIMU (DYHKITUSMU, 00OTaIIast OMBIT BHIMOIHEHHS 3HAKOBO-CUMBOJIMYECKUX JCHCTBHIA.
CtpouThb peueBbie KOHCTPYKIIMU C UCMOJIb30BaHNEM (YHKIIMOHATBLHONW TePMHUHOIOTHH. VCIOIb30BaTh KOMIIBIOTEPHBIE
IPOTrpaMMBI JIJIs TOCTPOEHUS rpadukoB HYHKIMMA, U UCCIeI0OBAaHUS MOJIOKEHUSI HA KOOPAMHATHOM TIIOCKOCTH
rpadukoB QyHKINN B 3aBUCIMOCTH OT 3HaYeHUH KOA((HUIIMEHTOB, BXOAAIUX B popmyny. Pacrio3HaBaTh BHIbI




n3ydaeMbIX (pyHKuid. [Toka3piBaTh cCXeMaTHUECKU PACIIONIOKEHHE HAa KOOPAMHATHON TUIOCKOCTH IPauKOB (QYHKIIHIA
Buaa y = KX, y = kX + b,ykx= B 3aBrcumMocTH OT 3Ha4eHU1 k03D (HUIIHEHTOB,
BXOIIKX B (hopmynbl. CTpouTth rpaduKu M3ydaeMbIX GYHKIUI; OMUCHIBATh UX CBOHCTBA

BepostHoCcTh M XapakTepru30BaTh YHUCIOBBIE PABI C TOMOIIBIO PA3IMYHBIX CpeAHNX. HaXoIuTh BEPOSITHOCTH COOBITHIA MIPH
CTaTUCTUKA PaBHOBO3MOJKHBIX MCX0/1aX; pellaTh 3a/1a4ll Ha BHIYMCIEHUE BEPOSTHOCTEN C IPUMEHEHUEM KOMOMHATOPUKH.
Haxonuts reomMmeTpudeckue BEpOSITHOCTH

[ToBTOpEeHue 4
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Tema KOHTpPOIbHON PadoOTHI KoimnuecTBo
4acoB

BxonHas nmarnoctuka
Anrebpanyeckue 1poodu
KBagparHbsle KOpHU
KonTtponbnas pabora 3a 1 nmosnyroaue
KBagparHble ypaBHEHUS
Cucremsbl ypaBHEHUI

BITP

DOyYHKIMU

BeposiTHOCT 1 cTaTuCTHKA
Hrtorosas koHTpoJbHAs paboTa
Hroro
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9 kiacce

Tema Kounyect | XapakTepucTuka BUI0B JeATEJIbHOCTH YUAIMXCH
BO YaCOB

Hepapencrtpa 19 [IpuBOAUTE NIPpUMEPHI UPPALMOHATBHBIX YHCEIT; pACIIO3HABATh PAlMOHAJIBHBIE U UPPALIMOHAJIBHBIC YHCTIA;
M300pakaTh YKCa TOUKAMHU KOOPAMHATHOM npsiMoid. HaxoauTh necaTudHbie TPUOIMKEHUS PAIIMOHATIBHBIX U
VPPALMOHATIbHBIX YUCEN; CPABHUBATH U YIIOPSAA0UNBATh AEUCTBUTEIbHBIE ynciaa. ONMUCHIBATh MHOKECTBO
JIENCTBUTEIIBPHBIX YHcell. Mcnoas30BaTh B MUCHbMEHHOMN

MaTeMaTHYECKOU peur 0003HaYCHUS U TpaduuecKre N300payKeHUs YUCIOBBIX MHOKECTB, TEOPETHKO-
MHOECTBEHHYIO CUMBOJIUKY.

Hcnonb3oBath pa3ubie GOPMBI 3aTTUCH PUOTMKEHHBIX 3HAUCHUIA; IeNIaTh BBHIBOJIBI O TOYHOCTHU MPUOIMKEHUS TIO
3anucu NpuOMMKEHHOTO 3HaUeHH. POpMyYNHpPOBATH CBOMCTBA YMCIOBBIX HEPABEHCTB, MILTIOCTPUPOBATH WX HA
KOOPJMHATHOM MPSAMOI1, TOKa3bIBaTh alreOpandecKu; IPUMEHSTh CBOMCTBA HEPABEHCTB B XOJ€ PEIICHUS 3a/au.
PemaTte nuHeliHbIE HEPABEHCTBA, CUCTEMBI JINHEMHBIX HEPABEHCTB C OJIHOU NepeMeHHOM. Jloka3bIBaTh
HEPaBEHCTBA, MPUMEHsISI MPUEMBI, OCHOBAHHBIC Ha ONpPEACTICHINHN OTHOIIEHUH «OO0bIle» U «MEHbIIIE», CBOMCTBAX
HEPABEHCTB, HEKOTOPBIX KIIACCUYECKUX HEPABEHCTBAX




Ksagparnunas
GbyHKIHS

20

Pacnio3naBate KBaapaTUYHyIO (QYHKIINIO, IPUBOAUTH IPUMEPHI KBAPATHUHBIX 3aBUCUMOCTEN U3 peaslbHOW KU3HH,
¢bu3uku, reoMmerpud. BeIABIATH MyTéM HAOIIOAHH U 00001IaTh 0COOCHHOCTH TpaduKa KBaIPaTUIHON (PyHKIIHH.
CrpouTth 1 n300paxkaTh CXxeMaTHYeCKH rpaduKy KBaJpaTHUHBIX (DYHKIIHIA; BEISBISTH CBOWCTBA KBAAPATHUHBIX
¢bynkuuit mo ux rpadpukam. Ctpouts Oojiee cI0okHbIe rpaduKu Ha OCHOBE Ipa(UKOB BCEX U3YYCHHBIX (QYHKIUH.
[IpoBoANTE pa3HOOOpa3HBIE HCCICIOBAHNUS, CBSI3aHHbIE C KBaAPATHYHON (yHKIMEH U e€ rpadukoM BeImomHATh
3HaKOBO-CUMBOJIMYECKHUE JICHCTBHS C MCIIOJIb30BaHUEM (YHKIIMOHATLHONW CHMBOJIMKH; CTPOUTH PEUCBBIC
KOHCTPYKIIH C UCTIOJIH30BaHNEM (PYHKIIMOHAIBHOW TEPMUHOJIOTHU. PerraTs KBapaTHbIEe HEPABEHCTBA, A TAKIKE
HEpaBEHCTBA, CBOJISIINECS K HAM, ITyTEM HECIIOKHBIX TPE0Opa30BaHUil; pelaTh CHCTEMBI HEPABEHCTB, B KOTOPBIX
OJTHO HEPABEHCTBO WJIN 00a SBISIOTCS KBAIPATHBIMU.

[TpuMeHsTh anmapaT HepaBEHCTB NIPU PEIICHUH Pa3INIHBIX 3a/1a4

YpaBHEHUSI U CHUCTEMBI

YpaBHEHUU

25

Pacrnio3HaBath panroHalIbHbIE U HPPALMOHATILHBIE BEIPAXKEHUS, KIIaCCU(UIIMPOBATh PAllMOHAJIbHBIE BHIPAYKEHUS.
Haxoauts o0nacte onpeaeneHus pallioHaIbHOTO BhIPAXKEHUSI; BHIIOJIHATH YUCIIOBbIE U OYKBEHHBIE MTOJACTaHOBKH.
[IpeobOpa3zoBwiBaTH 11ENTBIE U APOOHBIE

BBIPaKEHUS; JOKa3bIBATh TOXKAECTBA. [laBaTh rpadrueckyro HHTEpHIpeTanuio (yHKIIMOHATbHBIX CBOWCTB BhIpaYKEHU N
c 0JIHOM nepemMeHHOH. Pacrio3HaBath Lienbie ¥ IpoOHbIEe ypaBHEHUS. Pemiate 1enbie U 1poOHbIe BhIpaKeHMUs,
MIPUMEHSS Pa3InYHbIE

npuémbl. CTpouTh rpadKu ypaBHEHUH ¢ IByMs iepeMeHHbIMU. KOHCTpyHpOBaTh S5KBUBAJICHTHBIE pEUYEBbIE
BBICKA3bIBAHUS C HCIOJIb30BAaHUEM alNreOpanyecKoro ¥ reOMETPHUECKOro S3bIKOB. Pelarh CUCTEMBI ABYX YpaBHEHMH
C IByMsI IEPEMEHHBIMH, UCHIOJIB3Ys IUPOKUN Habop npuéMoB. Pemiate TeKcTOBBIE 3a/1a41 aNreOpanyeckum
CrocoOOM: MEPEXOAUTH OT CIIOBECHOM (POPMYIMPOBKHU YCIOBUS 337a4M K aaredpandeckoil Moienu myTéM
COCTaBJICHUS YPAaBHEHHsI I CUCTEMbI YPaBHEHMI; pelllaTh COCTABICHHOE YpaBHEHHE (CHCTEMY YpaBHEHUH);
UHTEPIPETUPOBATh pe3ynbTat. Vcnoabp3oBars

(YHKIMOHATBHO-TpapMUeCKUe NPEICTABICHU Ul PELICHHs] U UCCIEJOBAHNS YPAaBHEHUI U CUCTEM

Apubdmernueckas
reoMeTpuvecKas
IPOTrpeccun

u

17

[IpumeHsTh UHIIEKCHBIE 0003HAYEHUS, CTPOUTH PEUEBBIE BHICKA3bIBAHUS C UCIOJIb30BAHUEM TEPMUHOJIOTHH,
CBSI3aHHOM C MOHSATHEM IOCIIEI0BATEIILHOCTH. BHIUMCIATE WieHbI OCIEA0BAaTEIbHOCTEH, 3a1aHHbIX (HOPMYIIOH N-TO
YJIeHa WJIK PEKYPPEHTHON (HOPMYIIOi.

YcTanaBnuBaTh 3aKOHOMEPHOCTh B TIOCTPOEHUH MOCIIEI0BATEILHOCTH, €CJIN BBIMKUCAHBI IEPBbIE HECKOIBKO €€
yiieHOB. M300pakaTh 4iieHbl OCIIEIOBATEIbHOCTH TOYKaMU Ha KOOPAMHATHOM MJIOCKOCTH. Pacnio3HaBarth
apu(PMeTUYECKYI0 U T€OMETPUYECKYIO MPOTPECCUH MIPH Pa3HbIX Cl0c00ax 3aanus. BeIBOAUTH HA OCHOBE
JIOKa3aTENbHBIX PACCYKICHUN

(hopmyIbl 00IIEeTo YieHa apuMETUUECKON U TEOMETPUUYECKON IPOTPECCHI, CyMMBI IIEPBBIX N WJIECHOB
apudmMeTHuyecKoil 1 reOMeTPUUECKON MPOTrPECCHif; pelIaTh 3a/1auM ¢ UCIOJIb30BaHueM 3TUxX Gpopmyn. PaccMarpuBaTh
IPUMEPBI U3 peabHOM JKU3HU, HIUTIOCTPUPYIOINE U3MEHEHHE B apU(METUYECKON MPOTPECCUH, B TEOMETPHUUECKOM
IpOrpeccuy; U300paxkaTb COOTBETCTBYIOIINE 3aBUCUMOCTH IpapUUECKH.

Pemats 3a1aum Ha CJI0KHBIE IPOLIEHTHI, B TOM YHUCIIE 33JJa4M U3 PEaJbHOM MPAKTUKH (C UCIOIb30BaHUEM
KaJIbKYJIATOPA)




5 CratucTtuka
BEPOSITHOCTh

6 OcCy1mecTBIATh NOUCK CTATUCTHYECKONW MH(POPMALIMH, pACCMAaTPUBATh PEAIbHYIO CTATUCTUYECKYIO HH(OopMaIHio,
OpraHU30BbIBATH U aHAJIM3UPOBATH €€ (PaHKUPOBATh JaHHBIE, CTPOUTH UHTEPBAJIbHBIE PAJIbl, CTPOUTH JUarpaMMBbl,
IIOJINTOHBI YaCTOT, THCTOTPaMMBbl; BEIYUCIISATh PA3JIMUHbIE CPEAHUE, A TAKKE XapaKTEPUCTUKH paz0poca).
[IporHo3upoBaTh 4acTOTY IOBTOPEHUS COOBITHS HA OCHOBE UMEIOLUXCS CTATUCTUUECKUX

JAHHBIX

6 | [loBTOpenue
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[IpoBeneHue OLIEHKHU JOCTHXKEHUHN IUIAHUPYEMBIX PE3yJIbTaTOB OCBOEHUSI y4EOHOTO IMpeaMeTa MpPOoBOAUTCS B (opMe TEKYIIEro U pyOexHOTro KOHTPOJIA B
BUJIE: KOHTPOJIbHBIE PabOThI, CAMOCTOSITENIbHBIE PA0OTHI, 3a4€Thl, MaTEMaTHUYECKHUE AUKTAHTHI, IPAKTUYECKHE PAaOOThl, MUCbMEHHBIA OTBET MO W HAUBUIYaIbHBIM

=

Tema KoaunuyecTBo yacoB

Bxognas quardoctuka

HepaseHnctBa

KBanparnunas ¢yHkums

KonTtponbHas pabota 3a 1 mosyroaue

PannioHanbHbIE BEIpaKEHUS. Y pPaBHEHHUS

Cucremsbl ypaBHEHUHI

Apudmernueckas U reoMeTpruecKas Mporpeccuu

[IpoOue1it 'BD

OO |INO O WIN| -

Hrtorosas koHTpoJbHAs paboTa

T T T T TN P T P

Htoro

CUCTEMA OIIEHUBAHUA 1 KOHTPOJIA

KapTO4dKaM-3aJJaHUusAM, TCCTUPOBAHUC.

s oOyuaroutuxcs ¢ 3IIP Bo3MOXkHO u3MeHeHHe (HOPMYIUPOBKH 3aJaHUIl Ha «IOLIATOBYIO», alanTalUi0 MpEeAsiaraeMoro o0y4aromieMmycsi TECTOBOTO
(KOHTPOJILHO-OIIEHOYHOT'0) MaTepuaia: MCHOJb30BaHUWE YCTHBIX U MUCHMEHHBIX WHCTPYKIUH, YIPOIICHHE IJIMHHBIX CIIOKHBIX (OPMYIUPOBOK HHCTPYKIIHA,

pellIeHre ¢ OMoPoil Ha aIropuTM, 00pasell, UCIOJIb30BaHNE CIIPABOYHOU HH(OPMAIUH.

VYyaiuiicsi BBIMOIHSIET TE )K€ KOHTPOJIbHBIE paOOThI, YTO U ydalluecs, 00yJaromuecs 1o OCHOBHOM 00111e00pa3oBaTenbHOM MporpaMMe, HO B MEHbIlIeM 00bemMe
Ouenka «5» craBuTCs 32 0€3yKOPU3HEHHOE BBITIOJHEHUE MTUCHbMEHHOM paboThI, T.€.: a) €ClIi PEeLIeHHE BCeX MPUMEPOB BEpPHOE; O) €clii BCe ACUCTBUS U
peoOpa30BaHUsl BHIIOTHEHBI TPABUIILHO, 0€3 OIIMO0K; BCE 3alKCH X0/1a PELICHHs] PACIIOJI0KEHbBI MTOCIEA0BATENbHO, a TAKXKE CAeNaHa MPOBEpKa PEIICHUs B TEX

ClIydadax, Koraa 3To Tpe6yeTc51.

Ouenka «4» craButcs 3a paboTy, B KOTOPOH JOMYyIleHa o/1Ha (Herpy0as) omuoKa Win ABa-TpU HEJA0UETA.
Ouenka «3» CTaBUTCS B CIEAYIOMINX CIIydasX:

a) ecau B paboTe uMeeTcst 0jiHa rpydasi omuoka u He 0oJiee 0JTHOM Herpy0oil ook,

0) Ipu HAJTMYUU OAHOM rpy0Ooi OMIMOKHM U OJJTHOTO — JIBYX HEI0UETOB;

B) IIPU OTCYTCTBHUH IPYOBIX OIIUOOK, HO NP HATTMUWU OT JBYX JIO YETHIPEX (HErpyObIX) OMINOOK;




I') IpY HAJTMYMU JIBYX HETPYObIX OIIMOOK U HEe OoJiee TPEX HEOUYETOB;

1) IPU OTCYTCTBUH OIIMOOK, HO TIPU HAJTMYUH YETHIPEX U O0Jiee HEJOUYETOB;

€) €CJIM HaBepHO BBIMOJIHEHO He 0oJiee MOJOBUHBI 00bEMa Beeil paboTHI.

Onenka «2» craBUTCA, KOTJIa YACIIO OLINOOK MPEBOCXOAUT HOPMY, IIPU KOTOPOIl MOXKET OBbITh BBICTABIIEHA IIOJIOKUTENIbHAS OLIEHKA, UM €CJIU IPAaBUIILHO
BBINIOJTHEHO MEHEE 10/106UHbl BCEH pabOTHI.

Ipumeuanue. OueHKa «5» MOXKET OBbITh [IOCTABJIEHA, HECMOTPSI Ha HAJIMYUE OJJHOTO-[BYX HEJ0YETOB, €CJIM YUCHHUK JaJl OPUTMHAIIBHOE PEILICHUE 3aJaHUMH,
CBUJIETEIBCTBYIOILEE O €r0 XOPOILIEM MaTEMaTUYECKOM Pa3BUTHH.

Ipumeuanus:

1. OueHka «5» MOXKET OBbITh [TOCTABJIEHA HECMOTPSI Ha HAJIMUUE OMUCKU WM HEJO0YETA, €CIIM YUYEHUK Jall OPUTMHAIIBHOE PEIIEHUE, CBUIETENbCTBYIOIIEE O €T0
XOpOIIEM MaTeMaTHYeCKOM Pa3BUTHUU.

2. TlonoxuTtenpHas OLEHKA «3» MOXET ObITh BHICTABJIEHA YUYEHHUKY, BBIIIOJHUBIIEMY Pa0OTY HE MOJTHOCTHIO, €CJIM OH 0€301IHO0YHO BBITIOJIHUII 00J1€€ TOJOBUHBI
00BEMa Bceil paboThl

C nenpo obecredeHnsi HEMPEPhIBHOCTH 00pa30BaTENbHOIO Mpollecca B JIHU OTCYTCTBHUS Ha 3aHATUSIX YYallUXCS MO MPUYMHE HEOIarompUsTHBIX MOTOIHBIX
YCJ'IOBI/II\/'I, B JHH, HIPOIIYHICHHBLIC IIO 60J'I€3HI/I, a TaKKE B IIEpHUOA KapaHTHMHA HWJIIM CC30HHBIX BCIBIIICK I/IH(beKHI/IOHHI)IX 3a001€BaHUil M T.II. Opra”Hu3yeTcsa
JTUCTAHIIMOHHOE 00y4YeHre B CIEAyIOmuX hopmax:

- yepe3 ANEKTPOHHBINA THEBHUK IIKOJIBI;

- 4epe3 CalT MIKOJIbI;
- yepe3 O0IIeHHE C TTOMOIIBIO AIEKTPOHHON MOYTHI yYalIUXCs, e1aroros;
Yepes online-tectupoBanue mMpu MOATOTOBKE K perHOHATBHBIM 3Kk3aMeHam, OI'D u EI'D;

- yepe3 OOIIIeHHE B PEIKUME pealilbHOTO BpeMeHH ¢ ucnonb3oBanueM [10: Skype, Team Viewer, Mail.Ru Arenr u p.
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