HerocynapctBenHnoe (qactHoe) 00111e00pa3oBaTeIbHOE YUPEIKICHHE
cpennsisa obmieoOpazoBaTeabHas mkosa "I'ennoc”

AHHOTAaIus K paboueit mporpamMmme
yde0HOTO Kypca «Anredpay

PabGovast mporpamma yueOHOro Kypca «AureOpa» npenMmerHoil obmactu «Marematnka u MH(OpPMAaTHKa» pa3padoTaHa B COOTBETCTBHUHU C
nyHkToM 31.1 ®I'OC OO0 u peanusyercs 3 roga ¢ 7 mo 9 kiacc.

PaGouas nmporpamma paspaborana rpymmoi yauteneit: Onapuaoit M.I'., MaproBoii JI.LE.B cOOTBETCTBHH € TIOJIO)KEHUEM O PabOYHX Mporpammax
U OTIpe/IeNIsieT OPTaHu3aluI0 00pa30BaTeIbHON ACSITEIFHOCTA YUYUTENIEM B IIKOJIE IO Y4eOHOMY Kypca «Anredpay.

PaGouas nmporpamma yuebHoro kypca «Anredpa» ssusercs yacteio OOIT OO0, onpenensromieii:

-COoZIepKaHHUE;

-IJIaHUPYEMbIE Pe3yIbTaThl (JINYHOCTHBIE, METANPEMETHBIE U MPEAMETHBIC);

-TeMaTHYCCKOE TUIAHUPOBAHHUE C YY4E€TOM pabodeid mporpaMMbl BOCIUTAHHS C YKa3aHHEM KOJIMYECTBA aKaJIEMUYCCKUX YacOB, OTBOJMMBIX Ha
M3YYEeHHE KaXKIOU TEMBI U BO3MOXKHOCTbHIO Hcmonb3oBanus I(L[)OP.

PaGouas mporpamMmma paccMOTpeHa Ha 3aceJaHHH METOAMYECKOro OOBEAMHEHUS U COTIACOBAaHA C 3aMECTUTENEM IUPEKTOpa MO METOAUYECKOM
padore HOY COIII «I'ennocy.

30.08.2023



MMUHHUCTEPCTBO OBPA3ZOBAHHUS U MOJIOJEKHOM NOJIMTUKHA CBEPIVIOBCKOM OBJIACTH
HEI'OCYJIAPCTBEHHOE (UACTHOE) OBIIIEOBPA30OBATEJIbHOE YYPEXKJIEHHUE
CPEJHsIS1 OBIIEOBPA3OBATEJIBHAS HIKOJIA «'EJIHOC»

PACCMOTPEHO COI''TACOBAHO YTBEPXJIEHO

Ha 3acenanuy METOAMYECKOTO 00BETUHEHUS 31. 08. 2023r. Aupexrop HOY COLL «I'emaocy
'b/ K /BaerHa AlO.

y4YHTENleH €CTECTBEHHBIX ¥ MIPUKJIAJHBIX HAyK 3aMecTUTEIb izrmpa 10 METOJUYECKOM paboTe e No f / 0

IMTporokon Ne 1 ot 30 .08. 2023r. /%/ /®@attaxoBa AT Ot 31.08.2023r.

Hpunoxcenue k ocrosnoli 06pazoeamensHoli npozpamme 0CHOGHO20 06uie20 00pa306aHUA

PABOYAS ITPOI'PAMMA
(ID 36588)
y4eGHOro nmpeamera «Aaredpa»

Juist o0y4Jaromuxcs 7-9 KjiaccoB

Exarepun6ypr, 2023 rox



IHHOACHUTEJIBHASA 3AIINCKA

AnreOpa sBISieTCS OJHUM U3 OIOPHBIX KYPCOB OCHOBHOTO OOINEro oOpa3oBaHUS: OHAa OOECICUYMBAET HM3Y4YEHHE APYIMX TUCLUILINH, Kak
€CTeCTBEHHO-HAYYHOTO, TaK M T'YMAHHUTAapHOTO LUKJIOB, €€ OCBOCHHE HEOOXOAWMO Ui MPOJOJDKEHUS OOpa3oBaHHS W B TOBCEIHEBHOW IKH3HH.
PasBuTtHe y oOyd4arommxcs Hay4HBIX TPEACTABICHUH O MPOUCXOXKJACHUM M CYIIHOCTH aireOpanveckux aOCTpakiuii, crmocobe OTpaKeHUs
MaTeMaTU4eCcKOl HayKOW SIBJICHUI M MPOIECCOB B MPUPO/IE U OOIIECTBE, POIM MATEMAaTUYECKOTO MOJICIIMPOBAHUS B HAYYHOM TIO3HAHHUU U B TIPAKTHUKE
Croco0CTBYeT (HOPMHPOBAHHUIO HAYYHOTO MHUPOBO33PEHHS U KaUECTB MBIIIUICHUS, HEOOXOUMBIX JUIS aJalTallid B COBPEMEHHOM U(POBOM OOIIECTBE.
N3ydyenue anreOppl oOecrieurnBaeT pa3BUTHE YMEHHUs HAONIOAaTh, CPAaBHUBATh, HAXOJUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTU MBIIJICHHUS,
CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATh CBOU JICHCTBHS M BBIBOABI, ()OPMYITHPOBAThH yTBepkIeHHs. OCBOEHHE Kypca anreOpbl o0ecreynBaeT
Pa3BUTHE JIOTUYECKOTO MBIIUICHUSI OOYYArOIIMXCS: OHU UCIIOJIB3YIOT JISAYKTUBHBIC W WHAYKTHBHBIE PAacCyXIEHHs, 0000IIeHHe U KOHKPETH3AlHIO,
abctparupoBanue u aHanoruto. OOydyeHue anredpe MpeanosaracT 3HaYUTENIbHBIA 00bEM CaMOCTOATENBHOM AEATENIbHOCTH OOYUYaIOLIMXCs, 0ITOMY
CaMOCTOATENIFHOE PELICHUE 3a4a4 SIBJISETCS pean3anneil JeaTeIbHOCTHOTO IPUHINIA 00yIeHUs!.

B crpykType mporpamMmbl yueOHOro Kypca «Anredpa» Ajii OCHOBHOrO OOIIEro oOpa3oBaHUS OCHOBHOE MECTO 3aHHMMAIOT COAEpKaTelbHO-
METOANYECKHE JTHHUU: «HucCna M BBIYMCICHUS», «ANredpandeckue BBIPDAKEHHs», «YpaBHEHMS W HepaBeHCTBa», «DPyHkummy». Kaxnas u3 3Tux
COJIep KaTeIbHO-METOJUUECKUX JIMHUM pa3BHUBaeTCs HA MPOTSHKEHUU TPEX JIET U3y4eHMs Kypca, B3aUMOJIEHUCTBYs C JIpYyIMMHU €ro JHHUAMHU. B xoze
M3y4eHus y4eOHOro Kypca oOyJarouuMcsl MPUXOIUTCS JTOTUYECKH PACCYXIaTh, UCIOIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN S3bIK. B CBS3M C 3TUM B
porpamMMmy y4eOHOTO Kypca «Ainre0pa» BKIIOYCHBI HEKOTOPHIE OCHOBBI JIOTHKH, TPEICTABICHHBIE BO BCEX OCHOBHBIX Pa3/ielax MaTeMaTHYECKOTO
00pa3oBaHMs M CIIOCOOCTBYIOIIKE OBJIQJCHUIO OOYYAIOUIMMHUCS OCHOB YHHBEPCAJIBHOIO MaTeMaTH4ecKOro s3bika. CojepKaTelnbHOM M CTPYKTYpHOU
0CO0EHHOCTBIO YUeOHOT0 Kypca «Anredpa» sBIsSeTCs €r0 HHTETPUPOBAHHBIN XapakTep.

ConepmaHHe JIMHUN «Yucna M BBEIYHUCICHHS» CIIYKHUT OCHOBOM I )lanLHeﬁmero HU3YUCHUA MATCMATHKHU, CHOCO6CTByeT Pa3sBUTHUIO Yy
O6y‘-IaIOHII/IXC$I JJOTHYCCKOT'O MBIIIJIICHHA, Q)OpMHpOBaHI/IIO YMCHUA II0JIB30BAThHCA aJITOPUTMaMH, a TAKXKC HpI/IO6peTeHI/IIO MPAKTUYCCKUX HABBIKOB,

HCOGXO,Z[I/IMI:IX JUIA HOBCGI[HGBHOI‘& J)KU3HU. Pa3BuUTHE NOHATHS O YHCIIE Ha YPOBHC OCHOBHOI'O OGH.IGFO 06pa3013aH1/1;1 CBA3aHO C pallMOHAJIbBHBIMU U



UppalMoOHAbHBIMU YHCIaMH, (pOPMHUPOBAHMEM MPEACTABICHUN O ACHCTBUTENHLHOM YHCIE. 3aBEpIIEHHE OCBOCHUS UYUCIIOBOW JIMHHUHM OTHECEHO K
cpenHeMy o01eMy oO0pa3oOBaHMIO.

ConepkaHue IByX alreOpanuecKux JUHUH — « AreOpandeckue BBIPAKCHU» U «YPaBHEHHS M HEPABEHCTBA» CIIOCOOCTBYET ()OPMUPOBAHUIO Y
o0yJaromuxcs MaTeMaTHYEeCKOTo arnmapara, HeOOXOJMMOTO JJIsl pelIeHUs 331a4 MaTeMaTUKH, CMEKHBIX MPEAMETOB M MPAKTUKO-OPUEHTUPOBAHHBIX
3agad. Ha ypoBHE ocHOBHOTrO 001ero oopa3oBanusi yueOHbIH MaTepuan TpyNIUpPyeTcss BOKPYT pallMOHANBHBIX BBIpaKeHUH. AnreOpa 1eMOHCTpUpPYET
3HAYEHHE MaTEMaTUKHU KaK S3bIKa JUIs MOCTPOCHUSI MaTeMAaTHYECKUX MOJIENIEH, OIIMCAaHHs IPOLIECCOB U SIBIICHUN peasibHOro Mupa. B 3amaun o0y4denus
anreOpe BXOIAT TaKXkKe JajbHEHIIee pa3BUTHE aTOPUTMUYECKOTO MBIIIJICHUS, HEOOXOIMMOTO, B YaCTHOCTH, JUI OCBOCHHUS Kypca MHPOPMATHUKHU,
OBJIaJICHUE HAaBBIKAMHU JEAYKTHUBHBIX paccyxaeHuil. [IpeoOpasoBanue CHMBOJBHBIX (JOPM CIIOCOOCTBYET Pa3BUTHIO BOOOpa)KEHUS, CIIOCOOHOCTEH K
MaTeMaTHYeCKOMY TBOPUYECTBY.

Conepxanne (yHKIMOHATBHO-TPaUUECKON JIMHUM HALEICHO Ha IONyYeHHE OOYYaloIIMMUCS 3HAHMH O QYHKIHUAX KaK BaKHEHIIEH
MaTeMaTU4eCcKOW MOJIETH JUIs ONMCAHUS M HCCIENOBAaHUS pa3HOOOpPA3HBIX IMPOIECCOB W SIBICHHW B HpUpoje u oOmectBe. M3ydyenue marepuana
CTIIOCOOCTBYET pa3BUTHIO Yy OOYYAIOIIMXCS YMEHHUS HCIIONB30BaTh pPA3JIMYHbIC BBIPA3UTEIIbHBIE CPEACTBA S3bIKA MAaTEeMAaTUKA — CIIOBECHBIE,
CHMBOJIMYECKHE, TpaguuecKue, BHOCUT BKJIal B JOPMHUPOBAHHUE MPEICTABICHUH O POJIM MaTEMAaTUKN B Pa3BUTUH IIWBUJIM3AINN U KYJIBTYPHI.

CornacHo ydeOHOMYy miaHy B 7-9 kiaccaXx M3ydaercst y4eOHBIH Kypc «Amnrebpa», KOTOPBIH BKIIOYAET CIEAYIOIIME OCHOBHBIE pPa3ieibl
cojiepkanus: «Hucna u BBIYUCICHU», «ANTreOpandeckue BhIpaKeHHs», «Y paBHEHHSI U HEpaBEHCTBa», «DyHKIIUNY.

Ha u3yuenue yuebHoro kypca «Anredpa» orBogutcs 306 gacos: B 7 kiacce — 102 vaca (3 gaca B Henento), B 8 kiacce — 102 ygaca (3 yaca B

Heneno), B 9 kimacce — 102 vaca (3 yaca B HEIEIO).



COJAEP/KAHUE OBYYEHUA

7 KJIACC

Yuciia 1 BbIYUCICHUA

JlpoOu OOBIKHOBEHHBIE M JI€CATHYHBIE, MEPEeXo]l OT OAHOM (opmbl 3amucu Ipobei k napyroil. IloHsTHE paLMOHATBHOIO 4YMCNA, 3aIUCh,
CpaBHEHME, YIOPAA0YMBAHNE PALMOHAIBHBIX Ynces. ApupMeTndeckue AeHCTBUS C pallMOHAIbHBIMU yuciaamMu. Perienue 3a1a4 U3 peaabHON NPaK TUKH
Ha 4acTH, Ha poOH.

CreneHb C HaTypaJbHBIM IIOKa3aTelleM: OIpeAeieHHe, MPeoOpa3oBaHUE BBIPAXKEHUM HAa OCHOBE OIPENEICHMS, 3alKUCh OOJBIINX YHUCEIL.
ITponieHThl, 3amuch MPOLEHTOB B BUJE ApPOOM M JpoOM B BUAE NMPOLEHTOB. Tpu OCHOBHBIE 3aJjauyd Ha MPOLIEHTHI, PEUICHHE 3aJay U3 pealbHOU
IIPAKTUKH.

[IpuMeHeHne pU3HAKOB ACIIUMOCTH, PA3JI0KEHUE HA MHOXKUTEIN HATYPAIbHBIX YHCEIL.

PeanbHble 3aBUCHMOCTH, B TOM YHCIIE IpsIMasi U 0OpaTHast MPONOPLIMOHAIBHOCTH.

Auaredpanyeckue BbIpaKeHHs

IIepeMeHHBIE, YUCIIOBOE 3HAYCHUE BBIPAXKCHHUS C IEPEMEHHOM. JlomycTuMble 3HAa4YeHUS NEpeMeHHbIX. IIpencraBiieHre 3aBUCUMOCTH MEXAY
BEIMYMHAMU B Buje Gopmyinbl. Beruucnenus no gopmynam. I[IpeoOpasoBanne OyKBEHHBIX BBIpaKEHUH, TOXKIECTBEHHO PaBHbIC BBIPAKEHUS, IIPaBUIIa
peoOpa3oBaHus CyMM U IIPOU3BEACHUN, IPaBUIIa PACKPBITHS CKOOOK U MTPUBEIECHNUS MTOTI00HBIX CIaraeMbIX.

CBolicTBa CTENEHU C HATYPaJIbHBIM ITI0KA3aTEJIEM.

OpnowieHbl 1 MHOrowieHsl. CteneHb MHOrousaeHa. CiaokeHue, BBIUNTaHUE, YMHO)KEHHE MHOTOWIEHOB. DOpMyJIbl COKPAILIEHHOTO YMHOXKEHHUS:
KBaJpaT CyMMBI U KBaJgpaT pasHocTH. DopMyra pa3HOCTH KBaapaToB. Pa3noskeHre MHOIOUJIEHOB HA MHOKUTEIIN.

YpaBHeHHsI M HEPABEHCTBA

VYpaBHeHHe, KOPEHb YpaBHEHHUS, IPaBHiia IPeoOpa3oBaHusl ypaBHEHUS, PABHOCHJIBHOCTh YPaBHEHU.

JIuHeliHOEe ypaBHEHHE C OJHOM NEPEMEHHOMN, YUCIIO KOPHEHN JTMHENHOIO ypaBHEHMs, PEILICHUE JTUHEUHBIX ypaBHeHu. CocTaBieHUE ypaBHEHUI

110 YCJIOBUIO 3a/1a4H. Perienne TeKCTOBBIX 3aaa4 C IIOMOIIbIO ypaBHCHPIfI.



JIuneitHOe ypaBHEHHUE C ABYMS IEPEeMEHHBIMU U ero rpaduk. Cucrema OBYX JUHEWHBIX YpaBHEHH ¢ JAByMs IepeMeHHbIMU. Pemienue cucrem
ypaBHEHHH c11ocoO0OM MOJICTAHOBKU. [IpuMeps! peleHns TEKCTOBBIX 3a/1a4 ¢ IIOMOIIbI CUCTEM YpaBHEHUI.

DOYyHKIUH

Koopaunara Touku Ha npssmoil. Hucnossle MpoMexKyTkH. PaccTosHue Mexxy AByMsl TOUKAMHU KOOPAUHATHOM IPSIMOM.

[IpsmoyronbHas cucrema koopauHat, ocu OX u Oy. AGcumcca 1 opauHaTa TOYKH Ha KOOPAWHATHOM miiockocTu. [Ipumeps! rpadukoB, 3a1aHHBIX
dbopmynamu. Urenue rpadukoB peanbHbIX 3aBUcHMocTel. [lonstue dynkmuu. I'paduk ynkmuu. CpoiictBa (pyHkiui. JluneiHas ¢yHkuus, e€
rpaduk. ['padux pynkiun y = |[X|. [paduyeckoe pemeHne TMHEHHBIX YPAaBHEHUI U CUCTEM JIMHEWHBIX YPaBHCHHH.

8 KJIACC

Yucaa 1 BIYMCIEHUS

KBagparuplii kopeHb u3 uucia. [loHstue o0 wupparuoHaTbHOM 4YHcie. JlecaTHyHbIe NPUOIMKCHUS WpPpalMoOHAIbHBIX yucen. CBoHcTBa
aprupMETUYECKUX KBAJAPATHBIX KOPHEU U UX MPUMEHEHHE K TPEOoOPa30BaHUIO YHCIIOBBIX BRIPAKEHUHN U BHIYUCICHUSM. [[efiCTBUTENbHBIE YHCIIa.

Cremnens c 1eNbIM TIOKa3zareseM U e€ cBoiicTBa. CTaHmapTHas 3aluch YUCIa.

AJiredpanyeckue BbIpaKeHust

KBagpartsblii TpEXuseH, pa3ioKeHUE KBaIPaTHOTO TPEXUIEHA HA MHOKHUTEIIH.

Anrebpanyeckast 1poOb. OCHOBHOE CBOICTBO anredpandeckoil Apodu. CioxeHne, BEBIUNTAHUE, YMHOKEHHE, AeTIEHUE aareOpandeckux apooeil.
PanmionansHbIe BhIpaXeHUS U UX TIPE0Opa3oBaHue.

YpaBHeHHsI M HEPABEHCTBA

KBanpatHoe ypaBHeHue, gopmyrna KopHEHl KBajpaTHOTo ypaBHeHHs. Teopema Buera. PemeHue ypaBHEHH, CBOASIINXCS K JTHHEHHBIM H
kBaapaTHbIM. [IpocTeiimue npoOHO-paIiioHaIbHbIE YpaBHEHUSI.

I'paduueckas uHTEpIIpETAIUS YPAaBHEHUN C IBYMS IEPEMEHHBIMHU U CUCTEM JIMHEWHBIX YpaBHEHHUH C IBYMS MEpeMEeHHBIMH. [IpuMeph! pereHus
CHUCTEM HEJIMHEHWHBIX YPABHEHHH C ABYMS IEPEMEHHBIMU.

Pemennie TeKCTOBBIX 33724 aNreOpandecKuM CrocoooMm.



Uucnosble HEpAaBEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OHOM NEpeMEHHOM. PaBHOCUIBHOCTL HEpaBEHCTB. JIMHEWHBIE HEPABEHCTBA C OJAHOU
nepeMeHHON. CHUCTEMBI JIMHEHHBIX HEPABEHCTB C OJHON IEPEMEHHOM.

DOYyHKIUH

[Monstre Gpynkuuu. O61aCTh ONPEICICHIS] 1 MHOKECTBO 3HAaYeHUN (QyHKIMU. CriocoOb! 3a1anus PyHKIIUHA.

I'padux ¢pynkuuu. Urenue cBoiictB pyHkuuu no e€ rpapuxy. Ipumepst rpadukoB GyHKINH, OTPAKAIOUINX PEATbHbBIE TPOIECCHI.

OYHKIUH, ONHUCHIBAIONIME MPSMYIO M OOPATHYIO MPOMOPIHOHAIBHBIC 3aBUCHMOCTH, MX rpadukn. Oynkmun Yy = X2, y = X3, y = VX, y=|x].
I'paduueckoe penieHre ypaBHEHUN U CUCTEM YpaBHEHUH.

9 KJIACC

Yuciia 1 BbIYUCICHUSA

PanyonanbHbele ymcia, MPpalMOHAIbHBIE YWCIA, KOHEYHbIE M OECKOHEUHBbIE NEeCSITUYHbIE APOOH. MHOXECTBO J€HCTBUTENBHBIX YHCEIl,
JeHCTBUTENbHBIE YHCIa KaK OECKOHEUHbIE IeCATUYHbIE 1po0u. B3auMHO 0/1HO3HAYHOE COOTBETCTBHE MEXK/I1Y MHOXKECTBOM JAECHCTBUTEIbHBIX YUCEN U
KOOPJIMHATHOMN IIPSIMOIA.

CpaBHeHuE 1eHCTBUTENBHBIX YUCENl, apu(MEeTHIECKUE IEHCTBUS C IeHCTBUTEIbHBIMU YHCIaMH.

PazMepbl 00bEKTOB OKPYXKAIOLIET0 MUPA, AITUTEIBLHOCTh MPOLIECCOB B OKPYXKAIOIIEM MHpE.

[TpubnnxEHHOE 3HaYeHNE BETMYHHBI, TOYHOCTh MpuOmmxkeHus. Oxpyrienue uyncen. [Ipukuaka u olleHKa pe3ylbTaToB BBIYMCICHHUMN.

YpaBHeHHsI M HEPABEHCTBA

JIuneiiHoe ypaBHeHHe. Pemenne ypaBHEHUH, CBOSIINUXCS K JINHEWHBIM.

KBanpaTtHoe ypaBHeHue. Penienre ypaBHEHM, CBOAAIIMXCS K KBaApaTHeIM. bukBagpaTtHoe ypaBHeHue. [Ipumeps! pelieHus: ypaBHEHUN TpEeThen
U YETBEPTOU CTEIIEHEH Pa3IOKEHUEM Ha MHOKUTEIIN.

Pemenne npoOHO-pallMOHAIbHBIX YpaBHEHUH. PellleHne TeKCTOBBIX 3a/1a4 anreOpanyeckuM METOIOM.

VYpaBHeHue ¢ AByMsI IEpEMEHHBIMU U ero rpaduk. Pemenne cucteM AByX JIMHEHHBIX ypaBHEHUH C IByMs IlepeMeHHbIMU. Pelenne cucreM AByX
ypaBHEHH, 0JTHO U3 KOTOPBIX JIMHEHHOE, a Ipyroe — BTOPO# creneHu. I paduueckast HHTEpIIpeTaIisi CHCTEMbI YPaBHEHHH ¢ IBYMsI IE€pEMEHHBIMHU.

Pemennie TeKCTOBBIX 33724 alNreOpanyecKuM CriocoooM.



UucoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienue nMHEMHBIX HEPABEHCTB C OJHOM MepeMeHHOW. PemnieHue cucTteM JIMHEHHBIX HEPAaBEHCTB C OJHOW mepeMeHHou. KBaapaTtHbie
HepaBeHCTBa. ['paduyeckas HHTEpIIpeTalys HEPABEHCTB U CUCTEM HEPABEHCTB C JBYMsI IEPEMEHHBIMH.

DyHKUMH

KBagpatuunas ¢pynkuus, e€ rpadguk u cBoiictsa. [lapabosa, KoopAWHATHI BEPIIMHBI TAPA00Ibl, OCh CHMMETPHH MapadoJIbl.

I'padukn dysknuii: y = kx, y = kx + b, y = k/x, y = x3, y = VX, y = |X| i ux cBoiicTsa.

YuciioBble MOCAEA0BATEIBHOCTH M POIPECCUH

[ToHsTHE YUCIIOBOM MMOCIICIOBATEILHOCTH. 3aJaHIE ITOCIICIOBATEILHOCTH PEKYPPEHTHOM GopMyoii U (opMyIIoii N-To dieHa.

Apudmernaeckas 1 reomerpudeckas nporpeccuu. @opmynsl N-To WwieHa apu()METHUECKOW U TEOMETPUIECKON MPOrPecCHii, CyMMBI MEPBBIX N
YJICHOB.

N300paxkeHne 4YieHOB apuU(PMETHUECKOM W TIeOMETPHUYECKON MpOrpeccuié TOYKaMH Ha KOOPAWHATHOW IIOCKOCTH. JIMHEWHbIT u

BKCHOHGHHHaHBHBIﬁ POCT. CnosxHbIe IMPOLCHTEI.



IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMbBI YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3y/IbTaThl OCBOEHUS NPOrpaMMbl y4eOHOTo Kypca «Anredpa» XapakTepu3yroTCs:

1) naTpuoTHyeckoe BOCIMTAHME:

[IPOSIBJIECHUEM HHTEpeca K IMPOLUIOMY U HACTOALIEMY POCCUMCKONW MaTEeMaTHKH, LIEHHOCTHBIM OTHOLIEHMEM K JOCTH)KEHUSM POCCUHCKUX
MaTeMaTHKOB U POCCUHCKOI MaTeMaTH4eCKOH 1IKOJIbI, K UCIIOIb30BaHUIO 3TUX JOCTHKEHHUH B APYrUX HayKaxX W MPUKIaIHBIX chepax;

2) rpa:kIaHCKoOe ¥ TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIIOJIHEHUIO OOS3aHHOCTEH TpaXIaHWHA W pealM3alliil ero TIpaB, MPEACTaBICHHEM O MaTeMaTHYeCKHX OCHOBaX
(GYHKIIMOHUPOBAHMS PA3lIMYHBIX CTPYKTYp, SIBJICHHWM, NpOIEenyp TIpaxkIaHCKOro oOIiecTBa (HampuMep, BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K
O0CYXJIEHUIO 3TUYECKUX MPOOJIeM, CBS3aHHBIX C MPAKTUYECKMM MPUMEHEHHEM JOCTHXKEHMH HAyKH, OCO3HAHMEM BAa)XKHOCTH MOPAIbHO-3THYECKHUX
IIPUHLIMIIOB B ACSATEILHOCTU YYEHOTO;

3) TpyaoBOe BOoCIUTaAHME:

YCTAaHOBKOW Ha AaKTHBHOE Yy4yacTHE€ B pELICHUH MPAKTUYECKUX 3aJad MaTeMaTHMYeCKON HalpaBJIEHHOCTH, OCO3HAHHWEM Ba)XXHOCTHU
MaTeMaTHYeCKOro 00pa3oBaHMs Ha MPOTSHKEHUH BCEH KU3HH /IS yCHEIHOM NMpodecCHoHaNbHON AEATEeIbHOCTH U pa3BUTHEM HEOOXOJUMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM U TOCTPOCHHEM HHIUBUAYAJIbHOW TPACKTOPHUH OOPa30BaHUS M HKU3HEHHBIX IUIAHOB C YYETOM JIMYHBIX WHTEPECOB U
OOIIECTBEHHBIX MTOTPEOHOCTEN;

4) acTeTHYECKOE BOCTIUTAHME:

CMOCOOHOCTBIO K SMOIMOHAIBHOMY W 3CTETHYECKOMY BOCHPHUATHUIO MaTeMaTHUeCKUX OOBEKTOB, 3a/1ad, PEUIeHUH, pacCyXJIEHHH, yMEHHUIO
BUJIETh MATEMAaTUYECKUE 3aKOHOMEPHOCTHU B UCKYCCTBE;

5) HeHHOCTH HAYYHOT0 MTO3HAHUSA:



OpHEHTAIlMel B JESATENIbHOCTH Ha COBPEMEHHYIO CHCTEMY HayuYHbIX MpPEJCTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHS YEIIOBEKa,
MpUPOABI U O0IeCTBa, MOHUMAHUEM MaTeMaTUYeCKOM Hayku Kak cdepbl YeJIOBEYECKOM AESITeNbHOCTH, 3TANoB €€ pa3BUTHUSA M 3HAYUMOCTH IS
pPa3BUTHUSL IIUBUJIM3ALIMM, OBJIAJICHUEM S3BIKOM MATEMAaTHKA W MaTeMaTH4YeCKOW KyJIbTypoM KakK CpEeICTBOM IIO3HAaHUSI MHpPA, OBJIAJICHUEM
MPOCTEUIIIMMHU HABBIKAMHU HCCIIEIOBATENBCKON IESITEIbHOCTH;

6) puznyeckoe BocnuTaHue, GOPpMHUPOBaAHUE KYJIbTYPHI 310POBbSI M IMOIIMOHAJILHOTO 0JIATOIIOIYYHsA:

TOTOBHOCTBIO TPUMEHSATh MaTeMaTHUeCKHUe 3HAHHsS B MHTEpEcax CBOETO 370POBbs, BEACHUS 3A0POBOro obOpaza »KHU3HH (30pPOBOE MUTAHHE,
cOamaHCHPOBAHHBINA PEKHUM 3aHATHI M OTABIXA, pEryisipHas (GU3ndecKkast akTHBHOCTB), COPMUPOBAHHOCTHIO HaBbIKa pediiekcuu, MIPU3HAHHEM CBOETO
MpaBa Ha OMIKUOKY U TAKOTO YKe IpaBa JAPYroro 4YeIOBeKa;

7) 3K0JIOTHYECKOe BOCTIMTAHHUE:

OpHEHTAaIlMel Ha MPUMEHEHHE MaTeMaTHYeCKHX 3HAHUW I pelleHus 3a/ad B O0JacCTH COXPAHHOCTH OKPY)KAOIIEH Cpelbl, MIaHUpOBAHUS
MTOCTYIIKOB U OIICHKH MX BO3MOXKHBIX TIOCJICICTBUN JIUISI OKPYKAFOIICH CPe/ibl, OCO3HAHUEM IIIO0ATBHOTO XapaKTepa YKOJIOTHYECKUX TPoOieM U My Ten
WX PEIICHUS;

8) ajanTanus K M3MEHAIUMCS YCJI0BUSIM COIMAJIbHONW M MPUPOIHOM Cpeabl:

TOTOBHOCTBIO K JICHCTBUSAM B YCJIOBUSX HEONPEAEIEHHOCTH, MOBBIIICHUIO YPOBHS CBO€H KOMIIETEHTHOCTH Y€pe3 MPAKTUUECKYIO I€ATEIIbHOCTD, B
TOM YHCJIE YMEHUE YUUTHCS Y APYTHUX JIFOJIeH, TPHUOOPETaTh B COBMECTHOM €ITEIbHOCTH HOBBIE 3HAHUSI, HABBIKM M KOMIIETEHIIUU U3 OMBITA IPYTUX;

HEO0OXOMMOCTHIO B (DPOPMUPOBAHUU HOBBIX 3HAHHM, B TOM YHCJIEe (POPMYIHPOBATH UJIEH, TIOHITHS, TUIIOTE3bl 00 0OBEKTaX W SIBJICHHSIX, B TOM
qrclie paHee HeM3BECTHBIX, 0CO3HABATH Ae(PUIIMTHI COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH, MJIaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIIMIO, BOCTIPUHUMATH CTPECCOBYIO CUTYAIIUIO KaK BBI30B, TPEOYIOIIHMI KOHTPMED, KOPPEKTHPOBATh
MIPUHUMAEMBIE PEIICHUS U IEHCTBUS, POPMYIUPOBATH U OIIEHUBATh PUCKU U TTOCIIEICTBHS, (JOPMUPOBATH OTIBIT.

METAINIPEIJMETHBIE PE3YJIbTATHI

ITo3naBaTenbHBIC YHHBePCAJbHbIE YUeOHbIE NelCTBUS



Ba3oBble Jjornyeckue aeicTBHA:

BBISIBJISITH M XapaKTEpPHU30BaTh CYIIECTBEHHbIE IPU3HAKKM MAaTEMATUYECKUX OOBEKTOB, IIOHATHI, OTHOLIEHUM MEXIy IOHATUSIMY,
(GbopMynIMpOBaTh OINpENEICHUsT IOHATUH, YCTaHABIMBATH CYLIECTBEHHBIM MpPHU3HAK KIACCU(PUKAILMM, OCHOBaHMs [UId 000OLIEHHUS U
CpPaBHEHHUs, KpUTEPUN ITPOBOAMMOI0 aHAJIN3a;

BOCIIPUHUMATh, (POpMyIupoBaTh U NPeoOpPa3OBBIBATH CYXKJIEHHS: YTBEpAMUTEIbHBIE W OTpULATENbHBbIC, €IMHUYHBIC, YACTHbIE M OOLIHeE,
YCIIOBHBIE;

BBISIBJIATh MaTE€MaTUYEeCKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M HNPOTHBOpeuMsl B (akTaX, IaHHBIX, HAOMIONEHHSIX M YTBEP)KICHUSX,
npeaaraTb KpUTEpUU JJIs BBISIBICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUMIL;

JieJIaTh BBIBOJIbI C UCIIOJIb30BAaHUEM 3aKOHOB JIOTUKH, I€AYKTUBHBIX U MHIYKTHUBHBIX YMO3aKIIOUEHHUH, yMO3aKIIOUEHUI 110 aHAJIOTHH;
pa3buparh [0Ka3aTeIbCTBA MAaTEMAaTHYECKUX YTBEPXKAEHUH (MpsiMble M OT NPOTUBHOIO), MPOBOAMTH CAMOCTOSATEIBHO HECIOXKHbIE
JI0Ka3aTeIbCTBA MAaTEeMaTH4YEeCKUX (AKTOB, BBICTPAWBATh APryMEHTAIMI0, MIPUBOJUTH MPUMEPHl U KOHTPIPUMEPHI, OOOCHOBBHIBATH
COOCTBEHHBIE PACCYXKICHHUS;

BbIOMpaTh crnoco0 pemieHus: y4eOHOM 3ahauu (CpaBHUBATh HECKOJBKO BapHaHTOB pEIICHMs], BbIOMpaTh HauboJiee MOAXOASIIUN C Y4ETOM

CaMOCTOSITENILHO BBIJIEIEHHBIX KPUTEPUEB).

Ba3oBble ncciiegoBaTe/ILCKHE JeiiCTBUA.

HCIOJIb30BaTh BOINPOCHI KaK MCCIEAOBATEIbCKUN HHCTPYMEHT IO3HAHUS, (OpMYNIHpOBaTh BONPOCHL, (UKCHUPYIOLIME NPOTHUBOPEYUE,
pobIeMy, CaMOCTOSTENbHO YCTAHABIMBATh HCKOMOE U JaHHOE, (POPMHUPOBATH THIIOTE3Y, APT'yMEHTHUPOBATh CBOIO MO3UIMI0, MHEHHE;
IPOBOJUTh IO CAMOCTOSITEIbHO COCTABICHHOMY IIJIaHY HECJIOXKHBIM 3KCIIEPHUMEHT, HEOOJIbIIOE MCCIEOBAHUE 110 YCTAHOBJICHHIO
0c00EHHOCTEeH MaTeMaTHYeCKOro 00BEKTa, 3aBUCUMOCTE 00BEKTOB MEX Ly CO00i;

CaMOCTOSITENIbHO (OpMYIHPOBaTh OOOOIIEHUS M BBIBOABI 10 pe3yiabTaTaM IMPOBEIEHHOIO HAOMIOIEHUs, HCCIEI0BaHMs, OLIEHUBATh
JIOCTOBEPHOCTD MOJYYEHHBIX PE3YJIbTATOB, BBIBOJOB M 0000IICHUIA;

MMPOTHO3UPOBATH BO3BMOXKXHOC Pa3BUTUC MTPOLECCA, a TAKIKEC BbIABUT'ATH MMPCAIIOJIOXKCHUA O €TI0 Pa3BUTUN B HOBBIX YCIIOBUAX.

Paborta ¢ undopmanmeii:



BBISIBJISITH HEJIOCTATOYHOCTh M U30BITOYHOCTh HH(POPMAIUH, TAHHBIX, HEOOXOIUMBIX IS PEIICHUS 3aa4u;

BBIOMpATh, AaHATTM3UPOBATh, CUCTEMATU3UPOBATH M HHTEPIPETUPOBATH HHPOPMAIUIO PAITUYHBIX BUIOB U (OPM IIPEICTABICHUS;

BBIOMpaTh (HopMy IpeacTaBiacHUS WHGOPMALMKM W WLIFOCTPUPOBATH pellacMble 3aJladl CXEMaMH, JuarpaMMaMH, WHOW TpapuKodl W HX
KOMOHHALIMSIMU,

OLICHUBATh HAAEKHOCTh PIH(bOpMaI_[I/II/I 10 KpUTCPUAM, ITIPEATTOKEHHBIM YUUTEIICM HUJIN C(bOpMy.]'II/IpOBaHHBIM CaMOCTOATCIIbHO.

KOMMyHI/IKaTI/IBHBIe YHUBEPCAJIbHBIC y'leﬁﬂble JedCcTBHUA:

BOCIIPUHUMATH U (HOPMYIHPOBATH CYKICHUS B COOTBETCTBHH C YCIOBHSMH M IIETSIMH OOILIEHUS, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOUYKY 3pEHUS B YCTHBIX U MMCbMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS 110 X0y PELIECHUs 3ajaul, KOMMEHTHUPOBATh MOJYyYEHHBIN pe3ysIbTarT;

B X0z 00CYKJI€HHS 3a/1aBaTh BOMPOCHI 110 CYIIECTBY 00CYX/1aeMOM TeMbl, IPOOJIEMBbl, pelIaeMol 3a7auu, BbICKa3bIBaTh UJI€U, HALIEJICHHbIE
Ha TIOMCK PELICHHS, COMOCTABIATh CBOU CYXACHUS C CYXKICHHSAMH JIPYTMX YYaCTHUKOB JHAiora, oOHapy>KHUBaTh PaziIMuUe M CXOJCTBO
MO3ULMH, B KOPPEKTHOU opme HopMyTUpoBaTh pa3HOIIACHsI, CBOU BO3PAKECHHUS;

MIPENICTaBIATh PE3YyJIbTaThl PELIEHUS 3a/lauM, SKCIIEPUMEHTA, HUCCIEI0BaHUs, TPOEKTA, CAMOCTOSATEIbHO BHIOMPATh (pOpMAT BBICTYIUIEHUS C
y4E€TOM 3a/1a4 MPEe3eHTALMU U 0COOEHHOCTEH ayIuTOpHH;

MIOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAH/IHON U HHAUBUAYAIbHON pabOThI IPU PELICHUH Y4€OHBIX MAaTEMATUUYECKUX 3a/1a4;
MIPUHUMATD 11€JIb COBMECTHOM AESITEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM pabOThI, pacpeeNaTh BUIbI padoT, JOroBapuBaThC,
00CyX/1aTh MPOLIECC U Pe3yNbTaT paboThl, 000011aTh MHEHHS HECKOJIBKUX JIIOJIEH;

y4acTBOBAaTh B IPYMNIOBBIX opmax paboThl (00CYKIeHHs, 0OMEH MHEHHUSIMH, MO3TOBBIE IITYPMbI U IPYTHE), BBHITIOIHATH CBOIO YacTh PabOThI
U KOOPIMHHUPOBATh CBOM JEHCTBUS C APYIMMHU WIEHAMHM KOMAaHJIbl, OLIEHUBATh Kaue€CTBO CBOETO BKJIAAA B OOLIMI MPOIYKT MO KPUTEPHSIM,

C(bOpMy.TII/IpOBaHHBIM Y4aCTHUKaMU B3aHMMOJCHCTBUSI.

PerynsiTuBHbIe YyHUBEPCAJIbHbIE Y4eOHbIE 1efiCTBUSA

Camoopranuszauus:

CaMOCTOSITENIbHO COCTABJISITH IJIaH, AJITOPUTM PEIlIeHus 3aJauu (WJIH €ro 4acTh), BBIOUPATh CIIOCO0 pEelIeHUs ¢ y4ETOM HUMEIOIIUXCSI pECYpPCOB

1 COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATH BAPHAHTHI PELICHU C yU€TOM HOBOM HH(pOpMAIIHH.



CaMOKOHTPOJIb, SMOLMOHAJIbHbII HHTE/JIEKT:
® BJAJETh CIIOCOOAMH CaMONPOBEPKH, CAMOKOHTPOJIA MPOIIEcca U pe3yIbTaTa PelIeHUs] MaTeMaTHYeCKOM 3a1auH;
® IpPEABUAECTH TPYAHOCTH, KOTOPBIE MOI'YT BO3HUKHYTH IIPH PELICHUU 3aJa4¥d, BHOCUTH KOPPEKTUBBI B AEATEILHOCTH Ha OCHOBE HOBBIX
00CTOSATEILCTB, HAWJCHHBIX OIIMOOK, BBISBIICHHBIX TPYIHOCTEH;
L OIICHHUBATb COOTBCTCTBUC pe3YHBTaTa NCATCIIBHOCTHU HOCTaBJIeHHOfI eI 1 yCJIOBI/ISIM, O6’b$ICH$ITb HpI/I‘H/IHBI JOCTHUXCHUSA UJIN HCAOCTUXKCHUA

L[eJTH, HAXOJUTh OIIMOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

IHNPEAMETHBIE PE3YJBTATbBI

K koHIy 00y4enus B 7 kJjacce 00yJaronuiics MOJIy4IUT CIEeIYIOIINE IPEAMETHBIE PE3yIbTaThl:

Yucsia ¥ BbIYUCICHUSA

BEITIONTHATE, cOYeTast yCTHBIE M MUCHMEHHBIC TPUEMBI, apu(METHICCKUE IEHCTBUS C pallMOHATLHBIMHA YUCIIAMHU.

HaxomuTh 3Hau€HWs YHCIOBBIX BBIPAXKCHHUH, MPUMEHATH Pa3HOOOpPAa3HBIE CIIOCOOBI W MPUEMBI BBHIYHCICHUS 3HAYCHUH JNPOOHBIX BBIPAKCHUH,
coJiep>Kalnx OOBIKHOBEHHBIE U IECATUYHBIE IPOOH.

[lepexonute OT omHOW (OpMBI 3amucu YHceNn K Apyrod (mpeoOpa3oBbIBaTh NECATUYHYIO OpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B
JECATUYHYIO, B YACTHOCTH B OECKOHEUHYIO JECATUYHYIO IPOOD).

CpaBHUBATH U YIIOPSI0YNBATH PAIIMOHAIBHBIC YHCITA.

OxpyrisTh YuCIa.

BBIONHATE NPUKUIKY U OIEHKY pe3y/ibTaTa BBIYUCICHUHN, OICHKY 3HAYCHHUI YMCIOBBIX BBIPAKCHHH. BBIMONHATH NEHCTBUS CO CTENEHSIMU C
HATypaJIbHBIMH ITOKa3aTeIIIMHU.

[TpuMeHSITh PU3HAKH JEIIMMOCTH, PA3JI0KCHIE Ha MHOKUTEIIA HATyPATbHBIX YHCEIT.

Pemarp mpakTHKO-OPHEHTUPOBAHHBIC 3a7a4d, CBSI3aHHBIE C OTHOIICHHWEM BEIUYHH, TMPOMOPIHOHATHHOCTRIO BEIWYUH, MPOICHTAMH,

MHTEPIPETHPOBATH PE3YNIbTATHl PEIICHHUS 33134 ¢ yYETOM OrpaHMUYCHH, CBI3aHHBIX CO CBOMCTBAMH pacCMaTPUBAEMBbIX OOBEKTOB.



AsredOpanyeckue BbIpasKeHM st

Hcnonb30Bath anredpandyeckyto TEPMUHOJIOTHIO U CUMBOJIUKY, IPUMEHSTH €€ B IIPOLIECCE OCBOEHUS Y4eOHOTO MaTepuaia.

HaxomuTh 3Ha4eHns OYKBEHHBIX BBIPAKCHUN NIPH 33JAHHBIX 3HAYCHUSX TICPEMEHHBIX.

BrImonHATE IpeoOpa3oBaHus EIOTO BRIPAXKCHUS B MHOTOWIEH MPUBEICHUEM IMOA00HBIX CIIAaraeMbIX, PACKPHITUEM CKOOOK.

BbINOMHATE YMHOXKEHHE OJIHOYJIEHA HA MHOTOYJIEH U MHOTOWIEHA HA MHOTOYJIEH, MPUMEHAITH (OPMYJIbI KBaJIpaTa CyMMBbI U KBaJpaTa pa3HOCTH.

OcCylIecTBIATh pa3aoKeHHE MHOTOUICHOB Ha MHOKUTEIH C IMOMOIIBIO BHIHECEHHSI 32 CKOOKU OOIIETr0 MHOXHTENS, TPYNIUPOBKH CIAaraeMbIX,
MIPUMEHEHHS (DOPMYIT COKPAIIEHHOTO YMHOKEHHUSI.

[TpumensITh MpeoOpa3oBaHMsI MHOTOWICHOB JIJISl PEIICHHSI PA3JIMYHBIX 33]1a4 U3 MaTEMaTHUKH, CMEKHBIX MTPEIMETOB, U3 PEATbHOMN MPAKTUKH.

Hcnonb30BaTh CBOICTBA CTENEHEH ¢ HATypalIbHBIMU MOKA3aTENIAMHU VIS TPE0Opa30BaHUs BEIPAKEHUH.

YpaBHeHNsI 1 HEPABEHCTBA

Pemate nuHeiHBIE ypaBHEHUSI C OAHOM MEPEMEHHOM, MPUMEHSS MpaBuUiia MEPexoja OT HCXOJHOIO0 YpPaBHEHHUS K PaBHOCWIBHOMY €MY.
[TpoBepsTh, ABASETCS U YUCIO KOPHEM YPaBHEHUS.

[TpumensTh rpaduyueckre METOIbI P PEIICHUN JTMHEWHBIX YPABHEHUHN U UX CUCTEM.

[TonOGupath puUMepsI Map YUCEN, IBISIOUIUXCS PEIIeHNEM JIMHEHHOTO YPaBHEHHsI C IBYMsI TIEPEMEHHBIMHU.

Ctpouth B KOOPAMHATHOM TUIOCKOCTH TpaduK JMHEWHOTO YpPaBHEHHUS C JBYMsI NIEPEMEHHBIMH, TOJb3YyACh TpadUKOM, TMPUBOJUTH MPUMEPHI
perieHus: ypaBHEHHUSI.

Pemath cucTeMbl IBYX THHEWHBIX YpPAaBHEHUH C IBYMS IEPEMEHHBIMU, B TOM YHCIIE TpadUIECKH.

CocTaBnsATh M peliaTh JUHEHHOE YpaBHEHUE WM CUCTEMY JIMHEMHBIX YPaBHEHUU IO YCJIOBHIO 33Jaud, UHTEPIPETUPOBATh B COOTBETCTBUH C
KOHTEKCTOM 3aJ1a4¥ IMOJYyYEHHBIN pe3ybTar.

DOyHKIUH

N3006paxaTh Ha KOOPAMHATHOM MPSIMON TOYKH, COOTBETCTBYIOIINE 3aIaHHBIM KOOPAMHATAM, JIY49H, OTPE3KH, HHTEPBAJIbl, 3aIUCHIBATH YHCIOBBIS

MIPOMEKYTKH Ha ajreOpanveckoM s3bIKe.



OtmeuaTh B KOOPJIMHATHOM MJIOCKOCTH TOYKH IO 3a/IaHHBIM KOOPJAWHATaM, CTPOUTH rpaduku JIMHEHHBIX GyHKIUH. CTpouTh rpag Uk GyHKIUH Y
= x|

OnwuceIBaTh ¢ MOMOIIBIO (PYHKIMI U3BECTHBIE 3aBUCUMOCTH MEX/Y BETMUYMHAMU: CKOPOCTb, BPEMsI, PACCTOSIHUE, IIeHa, KOJIMYECTBO, CTOUMOCTH,
MIPOU3BOIUTEIILHOCTD, BpEMsi, 00bEM PabOTHI.

Haxomuts 3Hauenne GyHKIUH 110 3HAYCHUIO €€ apryMeHTa.

[Tonumars rpaduyeckuil crnoco® MpeacTaBiIeHUS W aHalu3a HHPOpPMAIMH, W3BIEKAaTh M HHTEPIPETUPOBATh HMHGOPMAIUIO U3 TpapuKOB
peaJIbHBIX MIPOLIECCOB U 3aBUCUMOCTEH.

K xonity 00yuenus B 8 ki1acce 00y4aromunics MoayquT CIEAYIONME TPEAMETHBIC PE3YJIbTATHI:

Yuciia ¥ BbIYUCICHUSA

Hcnonb30BaTh HayallbHbIE MPEACTABICHUS O MHOXECTBE JCUCTBUTEIBHBIX YMCEN JJISl CPAaBHEHHUSA, OKPYIJIEHUS W BBIYHUCICHHM, M300pa’kaTh
JEHCTBUTEIIBHBIE YACIIA TOUKAMHU HAa KOOPJAUHATHOM MPSIMOM.

[IpumeHsTh MOHATHE apUPMETHUECKOTO KBaJpaTHOIO KOpHS, HAXOAMTh KBaJpaTHbIE KOPHH, UCIOIb3Ys MPU HEOOXOIUMOCTH KaJbKYJATOD,
BBINOJIHATH MPE00pa30BaHMsI BEIPAXKEHUH, COlepKaIlluX KBaIpaTHbIe KOPHH, UCTIOJIb3Ysl CBOWCTBA KOPHEH.

Hcnonp30Bath 3anMcy OONBIIMX U MaJIbIX YHCEN C TIOMOIIbIO IECATHUHBIX pobeit u creneneit yncna 10.

Auaredpanyeckue BbIpaKeHHs

[IpMeHSTh MOHATHE CTENEHU C LIETIbIM [TOKA3aTeIeM, BBIMOIHATH MpeoOpa3oBaHusl BhIPAXKEHUN, COJEPKAIIMX CTENEHHU C IEJIbIM IT0Ka3aTeleM.

BbIMONHATE  TOXXAECTBEHHBIE MPEOOpPa30BaHUS pPALMOHATIBHBIX BBIPAKEHUH Ha OCHOBE NpaBWI JCHCTBUM HaJ MHOrOWIEHAMH U
anreOpandeckuMu APOOSIMH.

PacknagpiBaTh KBaipaTHBIN TPEXUIIEH HA MHOXKUTEIH.

[IpumensTh npeoOpa3zoBaHusl BIpAKEHUHN JJIsl peLISHUS pa3InYHbIX 3a/1a4 U3 MaTeMaTUKH, CMEXHBIX IIPEJIMETOB, U3 pealbHON MPAKTUKH.

YpaBHeHHS U HEPABEHCTBA

Pemarp nuHelHblE, KBaJpaTHbIE YPAaBHEHMsSI U palMOHAJIBHBIE YpPaBHEHUS, CBOJAIIMECS K HHUM, CUCTEMBbl ABYX YPaBHEHMH C JByMs

NEPEMEHHBIMHU.



[IpoBoauTh mpocTeiilve HCcaeIOBaHUS YpPaBHEHHM W CHCTEM YpaBHEHHM, B TOM 4YHCIIE€ C IPUMEHEHHEM TrpapHUuecKux MpeAcTaBIeHUN
(ycTaHaBnIMBaTh, UMEET JIU ypaBHEHHUE UM CHCTEMa yPaBHEHUHN pELIeHMs], €CIIH UMEET, TO CKOJIbKO, U Ipoyee).

[lepexoauTh OT ciOBeCHONH (GOPMYTUPOBKM 3a7a4d K €€ anreOpandeckoil MoJeNu C TOMOIIbI0 COCTABJICHHUS YPABHEHUS WM CHCTEMBI
YpaBHEHU, HHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJjau MOJyYEHHBIN Pe3yJIbTarT.

[IpuMeHsTh CBOMCTBA YMCIOBBIX HEPABEHCTB ISl CPABHEHUS, OLEHKHU, pPellaTh JMHEHHbIC HEPABEHCTBA C OJHOW MEPEMEHHOW U UX CHUCTEMBI,
JaBaTh rpaQUuecKyro WLTIOCTPAIIMI0 MHOYKECTBA PEIICHUI HePaBeHCTBA, CUCTEMbl HEPABEHCTB.

DOYyHKIUH

[ToHrMaTh ¥ UCTIOJIB30BaTh (DYHKIIMOHAIBHBIC TIOHSATHS U SI3BIK (TEPMHHBI, CAUMBOJIHYECKUE 0003HAUYEHUS), ONPEAEIATh 3HaYCHUE QYHKIUH T10
3HAYEHUIO apTyMEHTa, OIPeIesATh CBOWCTBA (YHKIIUU 1O e€ rpaduKy.

Ctpouts rpaduku 31eMEeHTapHbIX PYHKINN BUIA:

y =KX,y =x2,y=x3,y = |X|, Yy = VX, OIIECBIBATH CBOICTBA YNCIOBOH (YHKIHH IO e rpaduKy.

K xonIty 00yuenus B 9 kijacce 00y4Jaromuics MoxyquT CIEAYIONME TPEIMETHBIC PE3YJIbTATHI:

Yucsia ¥ BbIYUCICHUSA

CpaBHUBATh U YIOPSAJOYNBATH PALIMOHAIIBHBIE U UPPAIIMOHATLHBIC YHCIIA.

BoinonHATe apu@meTnueckue AEMCTBHS C pallMOHAIBbHBIMHM YHCIAMM, COYETash YCTHbIE M MUCbMEHHbIE MPUEMBI, BBIIOJHATH BBIYMCIEHUS C
UppalMOHATILHBIMU YUCJIaMHU.

HaxoauTs 3Ha4eHNs CTENEHEN ¢ LENBIMU IT0KA3aTeNsIMU U KOPHEHN, BBIYMCIIATH 3HAYEHHS] UNCIIOBBIX BBIPAKEHUH.

OKpyrisTh 1eHCTBUTENbHBIE YHCIIA, BBIMOIHATD MPUKUAKY PE3YyIbTaTa BEIUUCICHUN, OIIEHKY YHCIOBBIX BHIPAXKEHUI.

YpaBHeHHsI M HEPABEHCTBA

Pemarth nuHeltHbIe U KBaJpaTHbIE YPaBHEHUS, YPAaBHEHUS, CBOJSAILINECS K HUM, IPOCTeiIe ApOOHO-palliOHAIbHBIE YPABHEHHUS.

Pemarp cucreMsl IByX JUHEHHBIX YPaBHEHHUH C ABYMs IEPEMEHHBIMU M CHCTEMBI JIByX YPaBHEHMI, B KOTOPBIX OJHO YPaBHEHHME HE SIBIISETCS

JIMHENHBIM.



Pemate TekcToBbIE 3aJaud aareOpauyeckuM CIIOCOOOM C IOMOIIBIO COCTAaBJICHUS YPAaBHEHMsI WJIM CHCTEMbl JBYX YpaBHEHHH C IByMs
IIEPEMEHHBIMH.

[IpoBomUTH TpOCTEUIIME HCCIECAOBAHUS YpPAaBHEHMH M CHCTEM ypaBHEHHMH, B TOM 4YHCJIE C NPUMEHEHHEM TIpadUiyecKux MpeCTaBICHUN
(ycTaHaBiIMBaTh, UMEET JIM YpPaBHEHUE WJIM CUCTEMA YPABHEHUN PELLEHUS], €CIIU UMEET, TO CKOJIBKO, U TIPOUEe).

Pemate nnHeiiHbIE HEpABEHCTBA, KBaJpaTHbIE HEPABEHCTBA, N300pakaTh PEIIEHHNE HEPABEHCTB HA YKMCIOBOM MPSMOH, 3alMChIBaTh PELICHUE C
IIOMOUIBIO CUMBOJIOB.

Pemarb cucreMbl JUHEMHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKJIIOYAIOIIME KBAaJIPATHOE HEPABEHCTBO, M300pa)kaTb PEIICHHUE CHUCTEMBbI
HEPABEHCTB HA YUCJIOBOU NPSAMOM, 3aIMCHIBATH PEUICHUE C IIOMOLIBI0 CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA TP PELICHUH Pa3IMYHBIX 3a]ad.

DOyHKIUH

Pacnio3naBath GyHKIMM M3y4eHHBIX BUAOB. [10Ka3pIBaTh CXEMaTHUECKH PACIIONOKEHUE Ha KOOPAMHATHOMN TUIOCKOCTH rpadukoB GyHKIMN BUAA:
y=kx,y=kx+b,y=kix,y=ax2 + bx +c,y =x3, y =X, y = ||, B 3aBHCHMOCTH OT 3HaYeHMII KOIYDUIMEHTOB, ONMUCHIBATH CBOMCTBA (DYHKIIHIA.

Ctpoutb 1 n300paxaTb cxeMaTHUECKH rpadUKN KBaApaTUUYHBIX (GYHKIUH, OMMCHIBATh CBOMCTBA KBAAPATUUHBIX (DYHKIIMIH MO UX rpadukam.

Pacrnio3HaBaTh KBaJipaTHUHYIO QYHKIHIO IO (hopMyJie, IPUBOAUTH IPUMEPHI KBaIPATUUHBIX (DYHKIUN U3 pealbHON )KU3HU, PU3UKU, TEOMETPUH.

YuciioBbIE 10CJI€10BATEIBHOCTH U MPOrPeCcCUM

Pacnio3naBath apudmeTHyecKyro 1 reOMETPUUECKYIO TPOTrPECCUU TIPU Pa3HBIX COc00ax 3adaHMUs.

BBINONHATE BBIYUCICHHS C UCIIOIB30BaHUEM (OPMYIT N-TO WieHa apu(pMeTHUeCKO U TeOMEeTpHUECKON MPOTrpeccuii, CyMMBbI ITEPBBIX N UICHOB.

N300pakaTh 4IeHBI OCIEI0BATEIHHOCTH TOUKAMHU Ha KOOPIMHATHOM MIOCKOCTH.

Pematsb 3a1auu, CBS3aHHbIE C YUCIOBBIMH MOCJIEI0BATEILHOCTSIMH, B TOM YHCIIE 33[Ja4l U3 peaJbHON KU3HU (C UCOIb30BAaHUEM KaJIbKYJIATOPA,

U (POBBIX TEXHOJIOTHUH).



TEMATHYECKOE IINTAHUPOBAHME (¢ yuerom paGoyeii nporpaMMbl BOCIIMTAHUSA)

7 KJIACC

HaumeHoBaHue pa3jiesioB M TeM
Ne n/m
NMPorpamMmbl

KoauuecTBO 4acoB

Bcero

JuaexkTpoHHble (HU(pPOBbHIE)

o0pa3oBaTebHbIE PeCypChl

Yucna u BeuuciaeHus. ParuonansHeIe

1 25 bubnmnorexa LIOK https://m.edsoo.ru/7f415b90
qucia
2 AnreOpanuecKue BhIPAKCHHS 27 bubaunorexa IIOK https://m.edsoo.ru/7f415b90
3 YpaBHEHUS U HEPABEHCTBA 20 bubaunorexa IIOK https://m.edsoo.ru/7f415b90
4 Koopmunats! u rpaduku. OyHkimm 24 bubnunoreka LIOK https://m.edsoo.ru/7f415b90
5 [ToBTOpeHue U 0000IICHHE 6 bubaunorexa IIOK https://m.edsoo.ru/7f415b90
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8 KJIACC

HaumeHoBaHue pa3jiesioB U TeM

KoanuecTBo 4acoB

JuaexkTpoHHbIe (HU(pOBbHIE)

Ne ni/m

NMPOrpamMmbl Bcero o0pa3oBaTe/bHbIE PeCypChl
Yucna u Beruucnenus. Ksagparaele

1 15 bubnmnorexa LIOK https://m.edsoo.ru/7f417af8
KOpHU
Uucna u Berunciienus. CTenexHs ¢

2 7 bubmmorexa LIOK https://m.edsoo.ru/7f417af8
LEJIBIM TOKa3aTelleM
AnrebpanyecKie BEIPaKCHUS.

3 5 bubmmorexa LIOK https://m.edsoo.ru/7f417af8
KBanparsslii TpéxuineH
AnreGpanyeckue BbIpaXeHUsI.

4 15 bubmmorexa LIOK https://m.edsoo.ru/7f417af8
Anrebpanueckast 1poOb
YpaBHEHMS U HEPABEHCTBA.

5 15 bubmmorexa LIOK https://m.edsoo.ru/7f417af8
KBanparusie ypaBHeHUs
VYpaBHeHus U HepaBeHCTBA. CHCTEMBI

6 13 bub6nuoreka [IOK https://m.edsoo.ru/7f417af8
ypaBHEHUU
YpaBHEHMS U HEPABEHCTBA.

7 12 bubmmoreka [{OK https://m.edsoo.ru/7f417af8
HepagencrBa

8 Oyukiyr. OCHOBHBIC TTOHITHS 5 bubnmnorexa LIOK https://m.edsoo.ru/7f417af8

9 Oyukimu. Ynucnopbie QyHKIUH 9 bubnunorexa [IOK https://m.edsoo.ru/7f417af8

10 [ToBTropenue u 0600IIEHNE 6 bubnmnoreka LIOK https://m.edsoo.ru/7f417af8




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




9 KJIACC

HaunmenoBaHmue pa3xesioB 1 TEM

KoauuecTBO 4acoB

DJIeKTpoHHbIe (LM (ppoBbIE)

Ne ni/m
NMPorpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCypPChl
. Uucna u Berunciienus. JlelcTBUTENbHEBIC 9 bu6mmoreka [JOK
qucna https://m.edsoo.ru/7f419d08
) YpaBHEHHUs U HEPABEHCTBA. Y PAaBHEHUA C 14 bubnunoreka [JOK
OJIHOM TIEPEMEHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 14 bubnunoreka [JOK
ypaBHEHUI https://m.edsoo0.ru/7f419d08
bu6mmorexa [IOK
4 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 16
https://m.edsoo.ru/7f419d08
bu6mmorexa [IOK
5 OyHKIMH 16
https://m.edsoo.ru/7f419d08
bu6mmorexa [IOK
6 YucnoBbIe TOCIEN0BATEILHOCTH 15
https://m.edsoo.ru/7f419d08
. [ToBTOpenwme, 0600IIEHNE, 18 bu6mmorexa [JOK
CHUCTEMATH3AIMS 3HAHMMA https://m.edsoo.ru/7f419d08
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