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Paszgea 1. [losicuuTeabHad 3aIUCKA

Pabouas mporpamma 1o MaTeMaTuKe COCTaBJIeHa HA OCHOBE:

— OenepanbHOli  00pa3oBaTeNIbHOM  MPOrpaMMbl  OCHOBHOTO  OOIIETO
oOpa3oBaHus;

— denepanbHOr0  rOCYJIapCTBEHHOTO  00pa30BaTENIbHOTO  CTaHJapTa
OCHOBHOTO 00111eT0 00pazoBanus (06HOBICHHBIN PI'OC);

— denepanpHON pabouelt mporpaMMbl OCHOBHOTO 0OIIEro oOpa3oBaHUS IO
MaremaTuke: Maremaruka. 5-9 knacc.

— ®enepanbHoil paboyeli TporpaMMbl BOCIIUTAHHUS.

AnreOpa sBIS€TCS OJHUM U3 OIOPHBIX KYpPCOB OCHOBHOIO OOIIETo
oOpa3oBaHus: OHA 00ECIIEUUBACT U3YUEHUE APYTUX JUCHUIUIMH, KAK €CTECTBEHHO-
HAy4YHOTO, TaK W TYMAaHHTAPHOTO IIMKIOB, €€ OCBOCHHE HEOOXOAUMO IS
MIPOIOJDKEHUST 00pa30BaHUs M B MIOBCETHEBHON XKU3HU. Pa3BuTne y o0ydarommxcs
HAyYHBIX TMPEJCTABICHUN O TMPOUCXOKIACHUM U CYIIHOCTH alreOpandecKux
abcTpakiuii, cnocode OTpaKeHUsI MaTEMAaTUYECKON HayKOM SIBJICHUI U MPOIIECCOB
B TIpPHUpPOJAEC W OOIIECTBE, POJIM MATEMATHYECKOTO MOJCIHPOBAHHUS B HAyYHOM
MO3HAHWUW M B MIPAKTHUKE CITOCOOCTBYET (DOPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
¥ Ka4eCTB MBIIIICHUS, HEOOXOIUMBIX JJIsI a/IallTalldd B COBPEMEHHOM ITU(POBOM
obmiectBe. M3ydyeHue anreOpbl oOecrieyuBaeT pa3BUTHE YMEHUS HAOJIOJATh,
CpaBHUBATh, HAXOIUTh 3aKOHOMEPHOCTH, TPEeOYyeT KPUTHYHOCTH MBIIIJICHUS,
CIIOCOOHOCTH apTyMEHTHPOBAHHO OOOCHOBBIBATH CBOM JICHCTBHS W BBIBOJFI,
dbopmynupoBath yrBepxkaeHUs. OCBoeHUE Kypca anreOpbl 00ecreurnBaeT pa3BUTHE
JIOTUYECKOTO MBIIUICHUS OOYYaloImMUXCsA: OHU UCIHOJB3YIOT JEIYKTUBHBIC U
WHYKTUBHBIE PAcCYXIeHUs, 0000IIeHHEe U KOHKPETU3AINI0, aOCTparupoBaHue U
anajgoruto. OOyueHwe  aireOpe  mOpeAnojiaraeT  3HAYUTENBHBIA  00BEM
CaMOCTOSATEIILHON JICSITCIIBHOCTH  OOYYalONUXCs, TO3TOMY CaMOCTOSATEILHOEC
pelIeHue 3a1a4 SABJISCTCS pealn3aluei AesTeIbHOCTHOTO MPUHITUIIA O0OYICHHS.

B cTpykType nporpammbl yaeOHOTO Kypca «Anredpay N1t OCHOBHOTO OOIIIETO
oOpa3oBaHUsI OCHOBHOE MECTO 3aHMMAIOT COJEP)KATEIbHO-METONNYECKHUE JTUHUU:
«Hucma ® BBIUKCICHUS», «ANTCOpanYeCKHE BBIPAXKEHUS», «YPaBHCHHS U
HepaBeHCTBa», «DyHkmumy. Kaxkmas w3 3THX CoaepiKaTelbHO-METOIMYSCKUX
JVMHWHA pa3BUBACTCS Ha MPOTSHKCHUH TPEX JIET U3YUCHUS Kypca, B3aUMOJICHCTBYS C
JPYTUMHU €ro JuHusMU. B xome wu3ydeHus yd4eOHOro Kypca o0Oydarouumcs
MPUXOIUTCS JOTHYCCKH PaCCyXK/JaTh, HMCIIOJB30BAaTh TEOPETHKO-MHOKECTBCHHBIN
s3bIK. B CBsI3M ¢ 9TUM B TporpaMMmy y4eOHOTO Kypca «Airedpa» BKIIOUEHBI
HEKOTOPBIE OCHOBBI JIOTMKH, NPEJCTaBICHHBIE BO BCEX OCHOBHBIX pazjenax
MaTEMaTUYECKOT0 00pa30BaHUS M CIOCOOCTBYIOIIUE OBIAICHUIO OOYJAFOIIIMMUCS



OCHOB  YHMBEPCAJIBHOIO  MareMaTthdeckoro s3bika. ColepkaTelbHOM U
CTPYKTYpHOM OCOOEHHOCTBIO Y4eOHOTO Kypca «Anredpa» SBISETCS €ro
WHTETPUPOBAHHBIN XapaKTeED.

Copnepxanue nuHUM «YuWcna W BBIYUCICHUS CIYXKUT OCHOBOW IS
JanbHEHIIero U3y4eHus: MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y O0YyYarOIIUXCS
JIOTHYECKOTO MBIIUICHUS, (JOPMUPOBAHUIO YMEHUS MOJIH30BATHCS aJrOpUTMaMU, a
Tak)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX JJIsi IOBCEAHEBHOM
KU3HU. Pa3BUTHE MOHATHUSA O YMCIIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
CBS3aHO C PAlMOHAIBHBIMM M HUPPALUOHAIBHBIMH YHCIAMHU, (HOPMUPOBAHHEM
MPEICTABIICHUM O IEUCTBUTEIILHOM UKciie. 3aBepIIeHUE OCBOCHUSI YHCIIOBOM TUHUU
OTHECEHO K CpeHEMY 00111eMy 00pa30BaHUIO.

Conepkanue JByX aireOpanyecKux JUHUN — « AIreOpandecKue BIPAKEHUS
U «YpaBHEHUSI U HEPABEHCTBa» CIIOCOOCTBYET (POPMUPOBAHUIO y OOYUArOIIMXCS
MaTEeMaTHUYECKOro amnmnapara, HeoOXOAUMOIo JUIsl pelIeHHs 3ajad MaTeMaTHKH,
CMEXKHBIX TIPEIMETOB U MTPAKTUKO-OPHUEHTUPOBAHHBIX 3a7a4. Ha ypoBHE OCHOBHOTO
oOmero oOpa3zoBaHHs y4eOHbI MaTepHall TPYNIUPYETCS BOKPYT PAalMOHAIBHBIX
BBIpXEHUH. Anredpa JAEMOHCTPUPYET 3HAUCHHE MAaTEMaTHKH KakK S3bIKa s
NOCTPOCHUS MaTeMaTHYECKUX MOJENEH, ONMUCaHWs TMPOLECCOB U  SABJICHUMN
peasibHOT0 Mupa. B 3anaun oGyueHus anredpe BXOIAT TakkKe AaJIbHEHIIIee pa3BUTHE
QITOPUTMHYECKOTO MBILIEHUS, HEOOXOMMOT0, B YACTHOCTH, JJIsI OCBOEHHUS Kypca
uHQOpPMATUKHA, W  OBJAJICHWE HABBIKAMU JCIYKTUBHBIX  PaCCYXICHUU.
[IpeoOpa3zoBaHre CUMBOJIBHBIX (OPM CIHOCOOCTBYET Pa3BUTHIO BOOOpaX)eHUS,
CHOCOOHOCTEN K MaTeMaTHYeCKOMY TBOPYECTBY.

ConepxaHue QyHKIMOHANBHO-Tpa(UIECKON JIMHUU HALEJIIEHO Ha MOJyuYeHUe
OOy4YaroIMMHUCS 3HAHUN O (PYHKUMSIX KaK BaKHEHIEeW MaTeMaTUYeCKON MOJIENH
JUTSl ONMCAHUS ¥ UCCIIEOBAHUS pa3HOOOPA3HBIX MPOLIECCOB U ABJICHHUM B TPUPOE U
oOmectBe. M3yueHnue maTepuaa crnocoOCTBYET pa3BUTHIO y 00yHAIOITUXCSl yMEHUS
WCIIOJIb30BaTh PA3JIMYHBIC BBIPA3UTEIBHBIC CPEJICTBA S3bIKA MATEMAaTUKU —
CIIOBECHbIE, CHUMBOJMYECKHE, Tpaduueckre, BHOCUT BKJIaJ B (opMupoBaHue
MPEJICTaBICHUI O POJTM MAaTEMATHUKH B PA3BUTUN ITUBUIH3AINH U KYJIbTYDBHI.

CornacHo yueOHOMYy IuUIaHy B 7-9 Kkjaccax u3ydaercss y4eOHBIA Kypce
«Anrebpa», KOTOPBIA BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3felibl COJCpKaHUS:
«Uucma © BBIUKACICHUSN», «ANTEOpandecKHe BBIPAKEHUS», «YPAaBHCHHS U
HEpaBEHCTBA», « DyHKLIUM.

Ha uzyuenue yueGHoro kypca « Anredpa» orsoautcs 306 yacos: B 7 Kjacce —
102 yaca (3 yaca B Henento), B 8 knacce — 102 yaca (3 yaca B Hezeno), B 9 kiacce
— 102 4gaca (3 gaca B HeAEINIO).



Paspnen 2. Coaep:xkanue o0yueHust
7 KIIACC

Yucaa v BIYMCICHUSA

Jpobu OOBIKHOBEHHBIE M JIECSTHYHBIE, TIEPEXO] OT OJHOW (OpMBI 3amUCU
npobeit k gapyroi. [loHATHe palnMOHANBHOTO YHCIA, 3alucCh, CpPaBHEHUE,
YOOPSAJOYUBAHUE  pAlMOHANBHBIX 4uceld. ApudmMerndeckue JEHUCTBUS C
palMoOHaIbHBIMU YKciaMu. PemieHne 3aa4 M3 peaibHOM MPAKTUKWA HA 4YacTH, HA
JpoOu.

CrerneHb C HaTypaJibHBIM IIOKa3aTeJeM: OIpenesieHue, npeodpa3zoBaHue
BBIPOKEHUI HA OCHOBE OMpEIeNIeHus, 3auch O0ibIuX uncen. [IpolueHTsl, 3anuch
MPOIICHTOB B BUJE ApOOU U JpoOU B BUJIE MPOILEHTOB. Tpy OCHOBHBIC 3a7a4uM Ha
MPOLICHTHI, PEIICHUE 3a7a4 U3 PEATbHON MPAKTUKHU.

[IpumeHeHne TIPU3HAKOB  JIEIUMOCTH, PA3JIOKCHUE HA  MHOXKHUTEIH
HaTypaJbHBIX YUCET.

PeanpHble  3aBUCMMOCTH, B TOM 4HClIe TpsiMasi ©W  oOparHas
MPOMOPIUHUOHAIIBHOCTH.

AJuiredOpanyecKue BbIPpaKEeHUA

IIepemeHHbIE, YUCIOBOE 3HAYEHUE BBIPAXKEHUSI C IEPEMEHHOM. JlomyCcTUMBIE
3Ha4YeHHUs nepemMeHHbIX. [IpeacraBienue 3aBUCUMOCTH MEXAY BEIIMYMHAMU B BUJIE
dbopmybl. Beraucienus no dpopmynam. [IpeodpazoBanue OyKBEHHBIX BBIPAXKEHUH,
TOXKJCCTBEHHO pAaBHbIE BBIPAXKEHUS, TpaBWia MpeoOpa3oBaHUs CyMM U
MPOU3BEACHUM, TpaBUJIa PACKPHITUS CKOOOK M MPUBEIEHUSI MOI0OHBIX ClIaraeMbIX.

CBoOiICTBA CTENEHU C HATYPAIbHBIM MOKA3aTENIEM.

OpnHouwiensl U MHOTOWIEHbl. CtenieHb MHOrowieHa. CiioxeHue, BbIYUTAHUE,
YMHOKE€HUE MHOTOUJIEHOB. DOPMYJIbl COKPAIIEHHOTO YMHOKEHUS: KBAIPAT CYMMBI
Y KBaJipat pa3zHocTu. @opmyiia pa3HOCTH KBaApaToB. Pa3nokeHre MHOTOUYJIEHOB HA
MHOKHUTEH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHUe, KOpeHb YpaBHEHWs, TMpaBwia MpeoOpa3oBaHUs ypaBHEHUS,
PaBHOCUJIBHOCTb YPaBHEHHU.

JluHenHOe ypaBHEHHME C OJHOW MEPEMEHHOM, YHMCIIO KOPHEH JIMHEHHOIO
YpaBHEHUS, pEUICHUE JIMHEUHBIX YpaBHEHUN. COCTaBIICHHE YPABHEHU IO YCIOBUIO
3aga4u. Pelienre TeKCTOBBIX 3a/1a4 € MOMOILBI0 YPaBHEHUM.

JluneitHoe ypaBHEHUE C IBYMs IIEPEMEHHBIMU U ero rpaduk. Cuctema IByx
JIMHEWHBIX YPAaBHEHUW C JBYyMs IEpPEMEHHbIMHU. PellieHue cucrteMm ypaBHEHUH
CrIoco0OM MoACTaHOBKU. [IpuMepsbl perieHus: TEKCTOBBIX 3a7a4 C TOMOIIbIO CUCTEM
YPaBHEHUM.

DOyHKIUU



Koopaunara Touku Ha npssMou. UncinoBsle IPOMEXYTKU. PaccTosiHne Mexay
JIBYMsI TOUKaMU KOOPAUHATHON IIPSIMOM.

[IpsimoyronbHas cucrema koopauHaT, ocu OX u Oy. Abcimucca U opAuHaTa
TOYKH Ha KOOPJIMHATHOM II0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYIaMHU.
Urenue rpadukoB peanbHbIX 3aBucuMocTeil. [lonarue pynkunu. I'paduk pyHKIMM.
CroiictBa Qynkuuii. Jluneitnas ¢pynknus, e€ rpaduk. ['padpuk Gyakuum y = |X|.
['paduyeckoe pelieHne IMHEHHBIX YPaBHEHUHN U CUCTEM JIMHEHHBIX YPaBHEHUI.

8 KUIACC

Yucsia v BbIYMCIEHUS

KBagparHbeiii kopeHb U3 uucia. [loHsTHEe 00 UppalMOHAIBHOM YHCIIE.
Jecsatuunbie TpUOIMKEHUST UppAlMOHAIBHBIX yucen. CBolicTBa apuMeTUYECKUX
KBa/IPATHBIX KOPHEW U MX NMPUMEHEHHE K TPEoOPa30BaHUIO YMCIOBBIX BhIPAKEHUN
Y BBIYUCJICHUAM. [efiCTBUTENbHBIC YUCIIA.

CreneHb C 1eNbIM MoKa3zaTeneM U €€ cBoiicTBa. CTaHaapTHas 3alUCh YKCIIA.

AnreOpandeckue BhIpaKeHUSIAJITe0pandecKue BbIPaKeHusl

KBanparHsiil TpEXUIICH, Pa3JI0KEHUE KBAJIPATHOTO TPEXWICHA HA MHOKUTEIH.

Anrebpandeckast 1podob. OCHOBHOE CBOMCTBO aireOpanueckoil apoowu.
CrnoxeHve, BBIYUTAHHE, YMHOXEHHE, JeJCHHE aireOpandecKkux ApoOei.
PannonanbpHbIe BRIpRXKEHHS U X ITpeoOpa3oBaHue.

YpaBHEHUS 1 HEPABEHCTBAY PABHEHHS M HEPABEHCTBA

KBaaparHoe ypaBHeHue, (hopMysia KOpHEH KBaApaTHOTO ypaBHeHUs. Teopema
Buera. Pemienue ypaBHEHUMN, CBOIAIIMXCS K JIMHEWHBIM W KBaJPATHBIM.
[Ipocreiimme qpoOHO-paMOHAIbHBIE YPABHEHMUS.

['paduyeckas uHTEpIHIpeTalvsl YpaBHEHUM C ABYMS MEPEMEHHBIMU M CUCTEM
JVHENHBIX YPAaBHEHUW C JABYMs NE€pEMEHHbIMHU. lIpuMepsl pelieHuss cucrem
HEJIMHEWHBIX YPABHEHUM C IByMs] IEPEMEHHBIMH.

Pemenne TeKCTOBBIX 3a/1a4 anreOpanvdecKuM CrocoOoM.

HucioBble HEPABEHCTBA U UX CBOWCTBA. HepaBEHCTBO ¢ OIHON MEPEMEHHOM.
PaBHOCWIIBHOCTH HEPABEHCTB. JIMHEMHBICE HEPABEHCTBA C OJHOW IIEPEMEHHOM.
CucTeMbl JINHENHBIX HEPABEHCTB C OJHON EPEMEHHOM.

OyHKIMNPYHKIUA

[Tonsitue pynkiuu. OOIACTh OMPEACIICHNS U MHOXKECTBO 3HAUCHUH (PYHKITHH.
CriocoOsbI 3amanus QyHKITHIA.

I'padux ¢dynkumm. YUrenne cBoicTB dyHKuuu mno e€ rpaduxy. [Ipumeps
rpadukoB QPyHKININA, OTpaKAIOIIUX PEabHbBIE MPOIIECCHI.



@DyHKIUY, OMUCHIBAIOIINE TPSIMYI0 H OOpaTHYIO TPOMOPIHOHAILHBIC
3aBHCHMOCTH, HX rpadukn. OyHkmun Y = X2, y = X3, y = \X, y=|X|. [paduueckoe
pelIeHre ypaBHEHUHN U CUCTEM YpaBHEHUIA.

9 KJIACC

Yuciia ¥ BIYMCICHUS

PannoHnanbHble 4MCla, UPpalMOHAIbHBIE YUCIIA, KOHEYHbIE U OECKOHEYHbIE
JeCATUYHBIE APpoOu. MHOXKECTBO AEHCTBUTENBHBIX YUCEN, JCHCTBUTEIbHBIC YHCIIA
Kak OECKOHEUHbIE JeCATUYHBbIE IpoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBUE
MEXKIY MHOKECTBOM JEHUCTBUTEIBHBIX YUCET U KOOPAUHATHOM MTPSAMOM.

CpaBHEHHE JIEWCTBUTENBHBIX YHCE, AapU(PMETHUYECKHUE JEUCTBHUS C
JEHCTBUTEIbHBIMU YUCIIAMU.

Pasmeppl OOBEKTOB OKpYXAIOUIETO MHpa, JJIUTEIBHOCTh IPOLIECCOB B
OKPY’KaroIeM MHUpE.

[TpubnnkEéHHOE 3HAUEHHE BEIIMYMHBI, TOYHOCTh NpUOIKeHUs. OKpYIIIeHHE
yucen. [[puknaka u oneHka pe3yJibTaTOB BEIYUCICHUN.

YpaBHeHUS U HEPABEHCTBA

JIunenHoe ypaBHeHuUe. PenieHre ypaBHEHUN, CBOJSAIIMXCS K TUHEUHBIM.

KBagpaTHoe ypaBHeHue. Pemenne ypaBHEHUMN, CBOMSIIMXCS K KBaAPaTHBIM.
bukBanparHoe ypaBHeHue. [Ipumepsl pelieHuss ypaBHEHUN TPETbEW M YETBEPTOU
CTETICHEN Pa3I0KEHUEM HA MHOKUTEIH.

Pemenue npoOHO-paliMOHAIBHBIX YpaBHEHUI. PerieHue TEKCTOBBIX 3ajay
aNredpandyecKuM METOJIOM.

VYpaBHeHuEe ¢ AByMSl NEPEMEHHBIMH M ero rpaduk. Pemienue cucrem IByxX
JIMHEWHBIX YPABHEHUM C IBYMS IIEPEMEHHBIMU. PellleHne cucTeM IByX ypaBHEHHU,
OJIHO W3 KOTOPBIX JMHEHHOe, a Japyroe — BTopoi creneHu. ['paduueckas
UHTEpIIPETalHs CUCTEMBI YPABHEHUN C IBYMsI IIEPEMEHHBIMU.

Pemenne TekCTOBBIX 3aj1a4u alredpandeckum crocooom.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

PemieHre JMHENHBIX HEPABEHCTB C OJHOM mnepeMeHHou. PemienHue cucrem
JVHEMHBIX HEPABEHCTB C OJHOM IiepeMeHHOW. KBanpartHeie HepaBeHCTBaA.
['padmyeckas MHTEpHpeTalnss HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMs
MIEPEMEHHBIMHU.

OyHKIMNPYHKIUA

KBagparuunas ¢ynkuus, e€ rpadpuk u cBoictBa. Ilapabomna, KoopaAuHATHI
BEPIIMHBI TapabOJIbl, 0Ch CAMMETPHUH MAPaA0OJIBI.

I'paduxu dysxmuit: y = kx, y = kx + b, y = k/x, y =x3, y =X, y = x| , i ux
CBONCTBA.



Yucnosele  mocnenoBaTEIbHOCTUYHCIOBBIE  MOCIEI0BATEIbLHOCTH M
Nporpeccun

[IoHsAiTHE YHCIIOBOM IOCIENOBATEIBLHOCTH. 3aJaHME IIOCIEI0BATEIBHOCTH
peKkyppeHTHo (popMyoit u popmysol N-To wieHa.

Apudmernueckass U reoMmerpuueckas mporpeccuu. Popmynbl N-ro wieHa
apu(MeTHYeCKON U TEOMETPUUYECKOM MPOrpecCcrii, CyMMBbI MEPBBIX N UJICHOB.

N300paxeHne 4YIeHOB apuUPMETHUECKON W TEOMETPHUYECKOW Mporpeccuit
TOYKaMH Ha KOOPJMHATHOM IUIOCKOCTH. JIMHEMHBIM M 3KCIIOHEHIIMAIBHBIM POCT.
CnoxHBIE TIPOLIEHTHI.



Pasnen 3. [linannpyemMsble pe3yabTaThbl 0CBOEHHS MPOrPaMMbl Y4eOHOTO
Kypca «ajredpa» Ha ypoBHe OCHOBHOI'0 00111ero 00pa3oBaHusi

JIMYHOCTHBIE PE3YJIBTATDBI

JIn4yHOCTHBIE pe3yJbTaThl OCBOCHHMS IporpamMmbl y4yeOHOro Kypca
«Anrebdpa» XapaKTepU3yIOTC:

1) naTrpuoTHYecKOe BOCIMTAHME:

IIPOSIBICHUEM HMHTEpeca K IMPONUIOMY H HACTOSALIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JIOCTHOKEHUSIM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THX
JOCTHMKEHHUM B IPYIUX HayKax U MPUKIAAHbBIX chepax;

2) rpa;kaaHCcKoe M JyXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHWHA U pean3alii ero
npaB, MPEJICTABICHUEM O MATEMaTUYECKUX OCHOBAX (HYHKIHOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, ONPOCHI), TOTOBHOCTBIO K OOCYXACHHUIO STUUYECKUX NMPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM MPUMEHEHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJTEHO-3THYECKUX MPUHIUIIOB B AEATEIBHOCTH YUEHOTO;

3) TpyA0OBO€E BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YaCTHE€ B PEIICHUU MPAKTUYECKUX 3a1ad
MaTE€MaTU4YeCKOM HaNpaBICHHOCTH, OCO3HAHMEM BaXXHOCTH MaTEMaTUYECKOTO
oOpa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl YCNEIHON MNpodeccrOHaIbHOM
NEeATEIbHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
OCTPOCHNUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U 00IIECTBEHHBIX TOTPEOHOCTEH;

4) acTeTM4ecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K SMOLIMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHIO
MaTEeMaTUYeCKUX OOBEKTOB, 3ajad, PEUIeHUH, pacCyX JACHUM, YMEHUIO BUIECTh
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NTO3HAHMSA:

OpUEHTalUMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
MPEICTaBICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHs YENOBEKA, MPUPOJIbI U
o0miecTBa, MOHUMAHUEM MaTEeMaTHYECKON HayKuM Kak cdepbl UeI0BEYECKOi
JEATEIbHOCTH, 3TAaNoB €€ pa3BUTUSA W 3HAYMMOCTU JUISl Pa3BUTUS LMBHIIM3ALNM,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTHKH U MaT€MaTUYECKOW KYJIbTYpOH Kak CPEACTBOM
IIO3HAHWS MHpPA, OBJIAJICHUEM IPOCTEUIIMMH HAaBBIKAMHM MCCIIEIOBATEIbCKON
NEATEIbHOCTH;

6) ¢usnuyeckoe BocnmuTaHue, (popMHMpPOBaHHE KYJIbTYPHI 310POBbS H
IMOLMOHAIBHOIO 0J1ArONOyYHs:



TOTOBHOCTBIO MPHUMEHITh MATEMATUYECKUE 3HAHUS B HMHTEpEcax CBOETO
3I0pPOBBsl, BEICHHS  3J0pPOBOTO  00pa3a JKM3HU  (30pOBOE  TUTAHUE,
cOQIaHCUPOBAHHBIM PEXKUM 3aHATHA W OTHABIXa, PETyJsIpHAs (Qu3ndecKas
aKTHUBHOCTB), CPOPMHUPOBAHHOCTHIO HaBbIKA pedhIeKCHH, TPU3HAHUEM CBOETO ITpaBa
Ha OIIMOKY M TaKOTO K€ MpaBa JAPYroro 4eioBeKa;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

OpHUEHTALIMEN HA MPUMEHECHUE MATEMAaTUUYECKUX 3HAHUM JJIsI PEIICHU 3a/]1a4 B
00JIaCTH COXPAHHOCTH OKPYXKAIOIICH CpeJibl, INIAHUPOBAHUS TTOCTYIKOB U OIEHKH
HX BO3MOXXHBIX MOCJICJICTBUH JIJISI OKPYKAIOIIEH cpeJibl, 0CO3HAHUEM TJI00aILHOTO
XapakTepa FKOJOTHUECKUX TTPOOJIeM U IMyTel UX PeIIeHus;

8) ajanTanus K U3MEHSAIIMMCSH YCJIOBHAM COLUMAJIBLHOM M NMPHUPOAHON
cpeabl:

TOTOBHOCTBIO K JCHUCTBUSIM B YCJIOBHUAX HEOINPEHACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEH KOMIIETCHTHOCTH YEPE3 MPAKTUUECKYIO JIESITEIbHOCTh, B TOM YHUCJIE
YMEHHUE YYUTHCS Yy JPYTUX JOJIeH, MpUOOpEeTaTh B COBMECTHON JESATEIbHOCTU
HOBBIC 3HAHUS, HABBIKM U KOMIIETCHIIMA U3 ONbITA JPYTHX;

HEOOXOJUMOCThIO B ()OPMUPOBAHMM HOBBIX 3HAHWM, B TOM YHCIE
dhopMyIMpOBaTh UJEH, IIOHITHS, TUIIOTE3bI 00 00BEKTAX U SIBJCHUSX, B TOM YHCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh JACMUIMTHI COOCTBEHHBIX 3HAHUH U
KOMIIETEHTHOCTEW, IUIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBHIO  OCO3HABaTh  CTPECCOBYIO  CHUTYyaIllMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIllMI0 KaK BBI30B, TPEOYIOIIUH KOHTPMEpP, KOPPEKTHPOBATH
MPUHAMAEMbIC PCEIICHUS W JeWCTBHUSA, (OPMYJIUPOBATh U OICHUBATh PHUCKH U

MOCJIENICTBUS, POPMUPOBATH OIIBIT.
METANPEAMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eiiCTBUSA

ba3zoBble JJornueckue aAelcTBUA:

e BBIIBILITh U XapaKTEPHU30BaTh CYLIECTBEHHBIE MPU3HAKH MAaTEMaTUYECKHUX
OOBEKTOB, MOHSATHI, OTHOLICHUM MEXIy MOHATHAMH, (POPMYIHPOBATH
ONpENeNeHUs] TMOHSATUM, YCTAaHABIMBATH CYIIECTBEHHBIA  MpPHU3HAK
KJaccu(ukanmy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
IIPOBOJAMMOI0 aHAJIN3a;

e BOCHOPUHUMATH, (POPMYIUPOBATH U  NPEOOPa3OBHIBATH  CYXKIACHUS:
yTBEpIUTENIbHbIE W OTpULIATEIbHbIC, €AMHUYHBIC, YacTHbIE M 0oOIIue,
YCIIOBHBIE;

e BBIBILITH  MAaTEeMaTU4YECKHME  3aKOHOMEPHOCTH,  B3aMMOCBS3M U
npoTuBopeursi B (akTax, AAHHBIX, HAONIONCHUAX U YTBEPKICHUSX,
npeajiaraTb KpUTEPUU JUJIS BBISIBICHHS 3aKOHOMEPHOCTEN U TPOTUBOPEYUHIA;



JienaTh BBIBOABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX M
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUH;
pa3dupaTh 10Ka3aTeIbCTBA MaTEMAaTHUYECKUX YTBEPXKICHUH (IIpsIMbIE U OT
IPOTUBHOI'0), MPOBOJUTH CAMOCTOSITEJIBHO HECIIOXKHbBIE JOKa3aTeJIbCTBA
MaTeMaTUYECKUX (PaKToOB, BBICTpaMBaTh AapryMEHTALMIO, IPUBOAUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCY K ICHUS;
BBIOMpATh CIOCO0 penieHus ydyeOHOW 3aauyd (CpaBHUBATH HECKOJIBKO
BApUAaHTOB peEUICHMs], BbIOMpaTh HaubOoyee MNOAXOASAIUNA C YUYETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.

UCITIOJIb30BaTh BOMPOCHI KaK MCCIEI0BATEIbCKU MHCTPYMEHT IO3HAHMS,
(dbopMyaMpoBaTh BOMNPOCHI, (UKCUPYIOLIUME MPOTHUBOpPEUYUE, NpoOIemMy,
CaMOCTOSITEJIbHO YCTAHABJIMBAaTh HMCKOMOE M JaHHOE, (OpPMHUPOBATH
TUIOTE3Y, apTYMEHTUPOBATh CBOKO TIO3ULUIO, MHEHHUE;

IPOBOJUTH IO CAMOCTOSITEJIBHO COCTABJICHHOMY IUJIaHY HECJIOKHBIN
DKCIIEPUMEHT, HEOOJIBIIIOE NCCIIEI0OBAHUE 10 YCTAHOBJIEHUIO OCOOEHHOCTEN
MaTEMaTUYECKOro 00bEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXK]Yy COOOI;
CaMOCTOSITENILHO (POPMYIMpPOBaTh 000OILEHUS U BBIBOJIBI 110 pE3yJIbTaTaM
IPOBEAEHHOIO HAOMIOEHUS, UCCIIEOBaHMS, OLCHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IICHMIA;

MPOTHO3MPOBATh BO3MOXKHOE PA3BUTHE TMPOLECCA, a TAKKE BbBIABUTAThH
IPEATIOJIOKEHNS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nundopmanueii:

BBISIBIIAITh HEJOCTATOYHOCTh M U30BITOYHOCTH WH(MOpMAIUHU, JTaHHBIX,
HEOOXOUMBIX JIJIsl pEUIeHU 3a1a4u;

BBIOUpaTh, aHAIM3UPOBATh, CUCTEMATH3UPOBATh W HHTEPIPETUPOBATH
uHGOPMAITUIO Pa3TUYHBIX BUIOB U (POPM IIPEICTABIICHUS,

BBIOMpATh (GopMy TpeACTaBiIeHUS HWHPOpMAIMM W WLIIOCTPUPOBATH
peliaemMple 3aJayd  CXeMaMH, JuarpaMMaMmH, WHOW rpadukod U HX
KOMOMHAIIMSIMU;

OLICHWBATh HAAEKHOCTh WH(GOPMAIMK TIO KPUTEPHUSAM, MPEITI0KECHHBIM
YUUTEJIEM UIH CPOPMYIUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:

BOCIIPUHUMATh U POPMYIIUPOBATH CY>KJIEHHUS B COOTBETCTBUU C YCIOBUSIMU
U LIeJISIMU OOILIEHHUS, ICHO, TOYHO, TPAMOTHO BBIPaYKaTh CBOIO TOUKY 3PEHUS
B YCTHBIX M IMMCBMEHHBIX TEKCTax, AaBaTh IMOSCHEHUS MO XOAY PELICHUS
3aJ1a4yi, KOMMEHTUPOBATh MOJyUYEHHBIN PE3yJIbTaT;

B X07ie 00CYKIeHH 33a]1aBaTh BOIIPOCHI IO CYILIECTBY OOCYk/1aeMOW TEMBI,
Ipo0JIeMBbI, pelIaeMoi 3a/1a4uM, BbICKAa3bIBATh UJIEU, HAIIEJICHHbIE HA ITIOUCK



pELICHMs, COIOCTaBIATh CBOM CYXKIEHUS C CYXICHHSIMH JPYTHUX
YYaCTHHKOB JUaiora, OOHapy>KMBaTh pa3IiMuyue W CXOJCTBO IO3MIIMMA, B
KOpPEKTHOM opme PopMyaHpoBaTh pa3HOIIIACHS, CBOU BO3PAKEHUS;

e TMPEACTABIATH  pE3yJbTaThbl  PEUICHUS  3aJaud,  JKCIICPUMEHTA,
UCCJIEIOBAHMUSI, IPOEKTA, CAMOCTOSATEIHLHO BEIOMPATh OPMAT BHICTYIUICHUS
c y4€TOM 3aja4 MPE3CHTAINHA U OCOOCHHOCTEHN ay/TUTOPHH;

e TIOHMMATh U UCIOJIb30BATh MPEUMYILECTBA KOMAaHIHON U UHANBUIYAJIbHON
paboThI U PEIICHUH YYEOHBIX MaTEMAaTHYECKUX 3a]1aY;

e TMPUHUMATH LIEJIb COBMECTHOW JEATEIBHOCTH, INIAHUPOBATh OPTaHU3ALUIO
COBMECTHOM paloThl, pachpeaeniarb BHUAbI padOT, J10roBapUBaThCH,
0o0CyX)aTh TIPOLIECC U Pe3yybTaT pab0Thl, 0000IIaTh MHEHUSI HECKOJIBKUX
JIIOJICH

e VYYACTBOBaTh B TPYIIOBBIX (opmax paboTsl (oOCykaeHus, 0oOMEH
MHEHHUSMH, MO3TOBBIE IITYPMBI U JIPYTHE), BHIMOIHATH CBOIO YacTh PaOOThI
U KOODJAMHHPOBATH CBOM JEHUCTBUA C JAPYIMMHU 4YJI€HAMH KOMAaH/IbI,
OLICHMBATh Ka4ye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
c(OpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBUSI.

PeryasiTuBHbIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusamnus:

e CaMOCTOSITEJIHO COCTaBJIATH IUJIaH, aIrOPUTM PEIICHHS 3aAadd (WA €ro
4acTh), BbIOMpATh CIOCOO pEIICHUsS C Y4ETOM HMMEIOIIMXCS PECYPCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATh U KOPPEKTHUPOBATH
BapUAHTHI pEIICHUN C Y4ETOM HOBOW MH(MOpMAITUH.

CaMOKOHTPOJIb, SMOLMOHAJbHBIH HHTEJJIEKT:

e BJIQJIETh CIOCOOAMH CAaMONPOBEPKU, CAMOKOHTPOJISI IPOLIEcca U pe3yJibTaTa
pelIeHus] MaTeMaTUYeCKOH 3a1auH;

e MPEIBUAETH TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTb IIPU PELIICHUU 3a7a4H,
BHOCHUTbh KOPPEKTUBBI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB,
HaWJEHHBIX OIUOOK, BBISIBICHHBIX TPYIHOCTEH;

e OLEHUBATH COOTBETCTBUE Pe3yJibTaTa AEATEILHOCTH MOCTABICHHOM 1IeJIN U
YCJIOBUSIM, OOBSCHSTH MPUYUHBI JOCTHKEHUS WJIM HEAOCTHXKCHUS IICIIH,
HAXOJIUTh OIMHUOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI

K koHmy oOyueHuss B 7 kjacce OOyYarOIIMKCA TMOJIYYUT CIEIYIOIINE
IpEIMETHBIE PE3YJIbTATHI:

Yuciaa v BBIYMCICHUA

BreimonusaTe, coderas yCTHbIE M MUCBMEHHBbIE NPUEMBI, apuUPMETHUECKHE
JEHCTBUS C pallMOHAIbHBIMU YHUCIAMH.



HaxoauTh 3Ha4ueHHsS YWCIOBBIX BBIPAKEHUN, MPUMEHSTh Pa3HOOOpa3HbIC
CI0cOObI U MPUEMBI BBIUMCICHHUS 3HAYCHHUH APOOHBIX BBIPAKECHHM, COACpPKAIIUX
OOBIKHOBEHHBIE U JIECITUYHBIE TPOOH.

[lepexoauTh 0T oaHOM (HOPMBI 3aMKMCH YUCEN K JAPYyroi (mpeoOpa3oBbIBATH
JECATUYHYIO TPOOb B 0OBIKHOBEHHYI0, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTHU
B OECKOHEYHYIO AECATUUYHYIO IPOOB).

CpaBHHBaTh U YIOPSI0YMBATH PALIMOHAIIBHBIE YHCTIA.

OKpyrJsTh yncia.

BBINONHATS NPUKHUIKY U OLIEHKY PE3yJIbTaTa BRIUMCICHUM, OLIEHKY 3HAaYCHUI
YUCJIOBBIX BBIPAYKCHUW. BBINOIHATE AEUCTBUS CO CTENEHSMHU C HATypajlbHBIMU
MTOKA3aTEIISIMH.

[IprMeHATh IPU3HAKU JETUMOCTH, PA3JIOKEHNE HA MHOKUATEIIN HATYPaIbHbIX
qucel.

Pemate NpakTUKO-OPUEHTUPOBAHHBIE 337a4H, CBA3aHHBIC C OTHOLICHUEM
BEJINYMH, MPONOPLUMOHAIBHOCTBIO BEIWYMH, NPOLEHTAMH, HWHTEPIPETUPOBATH
pEe3yJbTaThl PEIICHMs 3a4a4 ¢ y4ETOM OTPAHMYCHHMM, CBSI3aHHBIX CO CBOWCTBAMU
paccMaTpUBaEMbIX OOBEKTOB.

AuredpanvyecKue BbIPpAKEHUA

Hcnonp3oBath aireOpandecKkyro TEPMUHOJIOTHIO U CUMBOJIUKY, IPUMEHSTH €€
B IIPOLIECCE OCBOEHUSI yUeOHOTO MaTepHaia.

Haxonute 3HaueHUs: OYyKBEHHBIX BBIPAXKEHMM NpPH 3aJaHHBIX 3HAYEHUSX
IIEPEMEHHBIX.

BrimonHsaTe npeoOpa3zoBaHus 1IEJI0T0 BHIPAKEHUSI B MHOTOUJIEH MTPUBEACHUEM
MOJIOOHBIX CJIaraeMbIX, PACKPBITHEM CKOOOK.

BBINONHATE yMHOXKEHHE OJHOYWIEHA HA MHOTOWIEH M MHOIOWIEHa Ha
MHOTOWIEH, IPUMEHSATH (DOPMYJIbI KBaJIpaTa CyMMbI U KBaJpaTa pa3HOCTH.

OCyIIeCTBIATh PA3JIOKEHUE MHOTOWICHOB HA MHOMKUTEIM C IOMOIIBIO
BBIHECEHHUS 32 CKOOKH OOIIEr0 MHOXKUTEJS, TPYIIIUPOBKYU CJIaraeMbIX, IPUMEHEHUs
bopMyI1 COKpAIIEHHOTO YMHOXKECHHUS.

[TpumensTh npeoOpa3oBaHKsl MHOTOWICHOB ISl PEIICHUS Pa3jIMYHbIX 3a]ay
13 MaTEMATHUKHU, CMEKHBIX IPEAMETOB, U3 PEAIbHON MTPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHENM C HATYPAIBHBIMHU IMOKA3aTEISIMHU LIS
npeoOpa3oBaHus BBIPAKCHHIA.

YpaBHeHMs U HEPABEHCTBA

Pemate nvHENHBIE ypaBHEHHUsI C OJHOM IIEPEMEHHOW, NMPUMEHss IpPaBUJIA
IIepexo1a OT UCXOAHOTO YPABHEHUS K PAaBHOCUIBHOMY emy. IIpoBepsATs, sBisieTCs
JIM YUCJI0 KOPHEM YPaBHEHUS.

[TpumensTh rpaduueckre METO bl MIPU PEIICHUH JIMHEWHBIX YPAaBHEHUN U HX
CUCTEM.



[lonOupaTe npuMepbl Map 4YUCEN, SBIIOMIMXCA PELICHUEM JHHEHHOro
YpaBHEHUS C ABYMsI IEPEMEHHBIMU.

CTpouTh B KOOPAWHATHOM TUIOCKOCTH IpaUK JIMHEHHOTO ypaBHEHUS C IBYMS
NEPEMEHHBIMHU, MI0JIb3YSACh TpaUKOM, IPUBOAUTH IPUMEPHI PEIICHUS YPaBHEHHUS.

Pemate cucreMsl IByX JIMHEWHBIX YPaBHEHUH C IBYMs [IEPEMEHHBIMH, B TOM
yucie rpaduyecKu.

CocTaBnsATh M pellaTh JIMHEWHOE YPABHEHUE WM CHCTEMY JIMHEWHBIX
YPaBHEHUH MO yCIOBHIO 33Ja4l, UHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM
3aJ1a4yl NIOJIyYCHHBIN PE3yJIbTaT.

DOyHKIMHA

N300pakaTh HA KOOPAUHATHOW MPSIMON TOYKH, COOTBETCTBYIOIUE 3a1aHHBIM
KOOpJIMHATaM, JIy4YH, OTPE3KU, MHTEPBAJIbI, 3AMCHIBATh YACIOBBIE MPOMEKYTKHU Ha
aJreOpanvyeckoM s3bIKeE.

OtMmedaTh B KOOPAMHATHOM IUIOCKOCTH TOYKH II0 33JaHHBIM KOOpAMHATaM,
CTpOUTH rpapuky TMHENHBIX QyHKUUNA. CTpouTh rpaduk GyHKIuuU Yy = [X|.

OnuceiBaTh C TMOMOIIbIO (YHKUUKA HW3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOPOCTb, BpPEMs, PACCTOSHHUE, LIE€HA, KOJUYECTBO, CTOMMOCTD,
IPOU3BOJUTENILHOCTD, BpEMS, 00bEM pabOTHI.

Haxoauts 3HaueHue pyHKIMH 110 3HAYEHUIO €€ apryMeHTa.

[TonnmaTe rpaduyeckuid cnocod MpeAcTaBICHUS W aHalIW3a WHMOpManuwy,
U3BJIEKATh U UHTEPIIPETUPOBATH UH(OPMAIUIO U3 IPAPUKOB peabHbBIX MPOLECCOB
Y 3aBUCHMOCTEM.

K xoHmy oOyueHus B 8 kJjacce oOydYaromMiCs TIOJYYUT CIICAYIOIIHE
IPEIMETHBIE PE3YJIbTATHI:

Yucaa v BIYMCICHUSA

Hcnonb30BaTh HadallbHbIE MPEACTABICHHUS O MHOXECTBE JEHCTBUTEIBHBIX
YKCeN ISl CPAaBHEHUS, OKPYIJICHHUS U BBIYUCICHUHN, N300pakaTh 1€HCTBUTEIbHbBIE
YHCJIAa TOUKaMH HA KOOPJAWHATHOM MPSAMOM.

[IpumeHnsaTh mOHATHE apU(PMETUYECKOrO KBAJIPATHOTO KOPHS, HAXOAMTH
KBaJIpaTHbIE KOPHH, UCIOJIBb3YsI MPU HEOOXOAMMOCTH KaJIbKYJATOP, BBIMNOJIHATH
npeoOpa3oBaHus BBIPAKEHUN, COJEP)KALIMX KBAAPATHBIE KOPHHU, HCIONb3YS
CBOWCTBA KOPHEU.

Hcnonp30BaTh 3amucu OOJBIIUX W MaJbIX YHCEN C MOMOIIBIO JECATHUYHBIX
npoOeit u creneneit yucia 10.

AuredpanvyecKue BbIPAKEHUA

[IpuMeHATh TOHATHE CTENEHH C LEJIbIM [I0Ka3aTeJeM, BBINOJIHATh
npeoOpa3oBaHus BIPAXKEHHH, COIEPIKAIUX CTENIEHH C LEIbIM MTOKA3aTENIEM.

BBINOMHATE TOXKIECTBEHHBIE TPEOOPA30BAHUS PALIMOHATIBHBIX BEIPAKEHUI Ha
OCHOBE MPaBUJI ICUCTBUIN Ha/l MHOTOYJICHAMU U aIre0panyecKuMu ApoOsMHU.



PacknanpiBaTh KBagpaTHBIN TPEXUIIEH HA MHOKUTEIIN.

[IpumeHsATh MpeoOpa3oBaHMs BEIPAXKEHHM JIs pEHICHUS Pa3IMYHbIX 3a/1a4 U3
MaTE€MaTHUKH, CMEKHBIX IPEIMETOB, U3 PEATbHON TPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

Pemate nMHENHBIC, KBaJpaTHBIE YPABHEHUS M pPalMOHAIbHBIC ypaBHEHUS,
CBOJISIIIMECS K HUM, CUCTEMBI IBYX YPaBHEHUH C ABYMs IEPEMEHHBIMH.

[IpoBOAUTE MPOCTENIINE UCCIECTOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJI€ C IPUMEHEHUEM IrpapUueCcKUX MPEACTaBICHUN (yCTaHaBIMBATh, UMEET
JY YpaBHEHWE WM CUCTEMa YPABHEHUM PELICHUS, €CIM MMEET, TO CKOJIbKO, U
npouee).

[lepexoguTh OT cioBeCHON (OPMYIUPOBKM 3a1ayu K €€ anreOpandeckoi
MOJENN C IIOMOLIBIO COCTABJICHUS YPAaBHEHUS WM CHCTEMBl YPaBHEHUH,
WUHTEPHPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3aJa4M ITOJYyYEHHBIN pe3yJsbTarT.

[IpuMeEHSTh CBOMCTBA YMCIOBBIX HEPABEHCTB ISl CPABHEHHSI, OLICHKH, pellaTh
JIMHEWHbIC HEPABEHCTBA C OJIHOM IEPEMEHHON U UX CUCTEMBI, 1aBaTh rpa)uuecKyto
WJUTFOCTPALAIO0 MHOKECTBA PEILICHU HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DyHKIUU

[TonuMath ¥ UCHONB30BaTh (HPYHKIMOHAJIBHBIE MOHSITHS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE O0003HAYEHMsI), ONMpPEEsITh 3HadeHHE (YHKIUU MO 3HAUYEHUIO
aprymMeHTa, OlpeaeiaTh CBOMCTBA (PYHKIMU 1O €€ rpaduky.

Crtpoutb rpaduku dJeMeHTapHbIX GYHKUIUN BUJA:

y=k/x,y=x2,y=x3,y = |X|, y = VX, OIHCBIBATH CBOICTBA YHCIOBOI (GYHKINHA
no e€ rpaduxy.

K xoHmy oOyueHus B 9 kJjacce oOydaromMiCs TOIYyYUT CIICAYIOIIHNE
IIPEAMETHBIE PE3YIIBTATHI:

Yucaa v BIYMCICHUSA

CpaBHHBATh U YIIOPSIIOYMBATH PALIMOHAIBHBIE U HPPALMOHAIIBHBIE YHCIIA.

BrimonHaTe apupmMeTHueckre 1eUCTBUSA C palliOHATbHBIMU YUCIIAMHU, COUeTast
YCTHBIE U NMHCbMEHHBIE NMPUEMBI, BBINOJIHATH BBIYMCIECHHS C HUPpPAlUOHAIBHBIMU
YUCJIaAMU.

HaxonuTth 3HaueHus CTENEeHEe! ¢ LeIbIMU TOKA3aTeNIIMA U KOPHEH, BBIYUCIISITh
3HAYEHUS YUCIIOBBIX BBIPAXKEHUMN.

OKpyrasiTe JOEHCTBUTENBHBIE YHCIIA, BBIIOJHATH HPUKUIAKY pE3ysbTaTa
BBIYMCJICHUH, OLICHKY YMCJIOBBIX BBIPAKEHUM.

YpaBHeHUs U HEPABEHCTBA

PemmaTe nuHelHbIE U KBapaTHbIC YPaBHEHHUS, YPABHEHMSI, CBOASIIMECS K HUM,
npocTeiiimre ApoOHO-pallMOHAEHBIE YPABHEHUS.

Pemare cucremsl IByX JIMHEWHBIX YPAaBHEHUM C JABYMS IEPEMEHHBIMU H
CUCTEMBI JIBYX YPaBHEHHUM, B KOTOPBIX OJJHO YPABHEHUE HE SBISACTCS JTUHEHHBIM.



PemaTte TekcTOBBIE 3amaduM  anreOpauvdecKuM CIOCOOOM C  MOMOIIBIO
COCTABJICHHSI YPaBHEHUS UM CUCTEMBI IByX YPABHEHUN C ABYMsI IEPEMEHHBIMH.

[IpoBOAUTE MPOCTENIINE UCCIECTOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJI€ C IPUMEHEHUEM IrpapUuecKUX MPEACTaBICHUN (yCTaHaBIMBATh, UMEET
JU ypaBHEHWE WM CHCTEMa YpaBHEHUM PEUICHUS, €CIIM MUMEET, TO CKOJbKO, U
npouee).

PemaTe nuHEHHbIE HEPAaBEHCTBA, KBAJpaTHbIE HEPABEHCTBA, H300paxkaThb
pelIeHUE HEPABEHCTB HA YMCIIOBOM IPSAMOM, 3aIllMCHIBATh PEIICHUE C IOMOUIBIO
CHUMBOJIOB.

Pemate cucTeMbl  JMHEHHBIX  HEPAaBEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOYAIONIME KBAJpPAaTHOE HEPABEHCTBO, M300pa)kaTh PEIICHHE CHCTEMbI
HEPaBEHCTB Ha YMCIIOBOM MPSIMOM, 3alIMChIBATh PEMIEHUE C TOMOUIBIO CHUMBOJIOB.

Hcronb30BaTh HEPABEHCTBA ITPU PEILICHNUN Pa3IUYHbIX 337a4.

DOyHKUIMHA

Pacnio3naBaTh (yHKUMHM HW3y4eHHBIX BUIOB. [loKa3biBaThb CXEMaTHYECKH

pacIoyio’keHNe Ha KOOPAMHATHOW TUIOCKOCTH TpadukoB GpyHKIM Buaa: Y = kx, y =
kx + b,y =k/x,y = ax2 + bx + ¢,y = x3, y = VX, y = |X|, B 3aBHCHMOCTH OT 3Ha4YCHHiT
K03((PUIIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKIIMIA.

Crtpouth U HU300paXaTh CXEeMATHYECKU TpapUKU KBAJIPATUUHBIX (DYHKIIHM,
OIKCHIBaTh CBOMCTBA KBAJIPATUUHBIX (PYHKIIUH 10 UX rpaduKaM.

Pacno3naBaTh kBajgpaTHuHyto QYHKIUIO 10 (HopMylie, MPUBOJUTE TPUMEPHI
KBaJIPAaTUYHBIX (DYHKLMIA U3 peabHOMN )KU3HU, PUZHKHU, TEOMETPHH.

YucsioBbIe MOCIE10BATEILHOCTH U MPOrPeccum

Pacnio3znaBaTh apupMETHUECKYIO U TEOMETPUUECKYIO POTPECCUH IIPU Pa3HbBIX
croco0ax 3aJaHusl.

BbBIMONHATS  BBIYMCIEHHS C HCNOJb30BaHHEM (oOpMya N-ro  4jeHa
apu(PpMETUYECKON U reOMETPUUECKON MPOrpecCuii, CyMMbI IEPBBIX N UJICHOB.

N300pakarh 4ieHbl MOCIEI0BATEIBHOCTH TOYKAMU Ha KOOPJIWHATHOM
IIJIOCKOCTH.

Pemate 3agaun, CBA3aHHBIE C YHCIOBBIMH IIOCJIEIOBATEIBHOCTSIMHU, B TOM
YHCIIE 3a/1a4u U3 PEeaTbHOM JKU3HU (C UCIOJIb30BAHUEM KalbKYJISATOPA, HU(MPOBBIX
TEXHOJIOTHH).



Pa3nen 4. TemaTn4ueckoe JIAaHNPOBaHHUE

7 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudgposbie
Ne ni/m P Konrposbnsie  IIpakrunyeckue (up )
NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTsI
pecypchl
1 Yucaa u BeIUMCIeHU. PalimoHanbHbIE o5 1 bubmuoreka [IOK
yucia https://m.edso0.ru/7f415b90
bubmuoreka [{OK
2 AJIrCOPaHeCKHE BHIpaxeHILA 21 L https://m.edso0.ru/7f415b90
bubmuoreka [{OK
3 ¥ PaBHCHHS U HEPABCHCTBA 20 . https://m.edso0.ru/7f415b90
bu6nunorexa LIOK
4 KoopuHatet i rpagui. Gynkin 24 L https://m.edso00.ru/7f415b90
bubmmoreka IIOK
IT 1
> OBTOpeHHE 1 000DICHHE 6 https://m.edso00.ru/7f415b90
OBHIEE KOJIMYECTBO YACOB I1O
1 102 5 0

I[TPOT'PAMME
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8 KVIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM uu@ppoBbIe
Ne i/l P Konrpoabnbsie IIpakruueckue (ipp )
NPOrpaMmblI Bcero o0pa3oBaTte/ibHbIE
padoThI padoTsbI
pecypcbl
bubnuoreka [{OK
1 Yucna u Beruucnenus. KpagparHeie KOpHH 15 https://m.edsoo.ru/7f417af8
2 Uucna u BeruucieHus. CTeneHb ¢ UeabiM - bubnuoreka [{OK
II0Ka3aTesIeM https://m.edsoo.ru/7f417af8
3 AnreGpanyeckue BhIpaxKeHHs. 5 1 bubmmoreka [JOK
KBanpaTHbiii TpEéxuieH https://m.edsoo.ru/7f417af8
AnreGpanyeckue BbIpaXeHHsI. bubmmnoreka HOK
4 15 1
Anrebpanueckast 1poOb https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHcTBa. KBagpaTHbie 15 1 bubnnorexa [JOK
ypaBHEHUS https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHCTBa. CHCTEMBI 13 bubmuoreka [JOK
yYpaBHEHUHU https://m.edsoo.ru/7f417af8
but6mmoreka [IOK
7 VYpaBHeHnus u HepaBeHcTBa. HepaBeHcTBa 12 1 https://m.edsoo.ru/7f417af8
but6mmoreka [IOK
8 DyHKui. OCHOBHEIE IOHATHS > https://m.edsoo.ru/7f417af8
bubnunorexa LIOK
o DyHKuHH. TMCTOBLIC PyHKIIHMA o https://m.edsoo.ru/7f417af8
bubnunorexa LIOK
10 HosTopenne 1 0boduenne 0 L https://m.edsoo.ru/7f417af8
OBULIEE KOJIMYECTBO YACOB I10
i 102 S) 0
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9 KVIACC

KoanuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHMe pa3aeioB U TeM ungpoBbie
Ne n/m P Kontpoabnbsie IlpakTuueckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
1 Uucna u BeluncieHus. JelicTBUTENbHbIE 9 bubnuorexa [JOK
qucia https://m.edso00.ru/7f419d08
5 YpaBHEHUS 1 HEPABEHCTBA. Y PAaBHEHUS C 14 1 bubnnoreka [JOK
OJIHOM MEPEMEHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CUCTEMBI 14 1 bubnnoreka [JOK
ypaBHEHUH https://m.eds00.ru/7f419d08
bubmuorexa [JOK
4 VYpaBHeHus u HepaBeHcTBa. HepaBeHncTBa 16 1 httos://m.edsoo.ru/7419d08
bu6nmoreka [JOK
> Oymxum 16 1 https://m.edso0.ru/7f419d08
bu6nmoreka [JOK
6 HucnoBble OCIEN0BATENBHOCTH 15 1 https://m.edsoo.ru/7f419d08
7 [ToBTOpeHnue, 06001IeHNE, CUCTEMATH3AIUS 18 1 bu6nmoreka [JOK
3HaHUHN https://m.edso0.ru/7f419d08
OBULIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 102 6 0
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