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MNOACHUTEJIBHAS 3AIIMCKA

OBILIASA XAPAKTEPUCTHKA YYEBHOI'O KYPCA "AJI'EBPA"

PaGouas mporpamma mo yuebHOMYy Kypcy "Anrebpa" mis oOydarommxcs 7 KiaccoB paszpaboTaHa Ha ocHoBe DenepalbHOr0 rocyIapCTBEHHOTO
00pa30BaTeNBLHOrO CTaHJApTa OCHOBHOTO O0IIeTo o00pa3oBaHUs C YY4ETOM W COBPEMECHHBIX MHPOBBIX TpeOOBaHHM, MPEIBABISECMBIX K
MaTeMaTHYeCKOMY OOpa30BaHUIO, W TPATUIMHA POCCUHCKOTO 00pa3oBaHUS, KOTOpbIE OOECHEUMBAIOT OBJIAZICHUE KIIIOUEBBIMH KOMITETCHIIUSIMH,
COCTaBISIIONIMMH OCHOBY JUISi HEMPEpPHIBHOI'O O00pa3oBaHUSI M CAMOPA3BUTHS, a TaKKe IeIOCTHOCTh OOIIEKYIbTYpHOTO, JHMYHOCTHOTO U
MO3HABATEILHOTO PAa3BUTHS OOy4aromuxcs. B mporpamMMe yuTeHBI WACH U TMOJNOKEHUS KOHIENuy pa3BUTHUS MAaTEMaTHYEeCKOro OOpa3oBaHUS B
Poccuiickoit ®deneparuu. B smoxy nmdpoBoi TpaHchopmaiuu BceX cdep YeIOoBEUECKOW ACSITEIBHOCTH HEBO3MOXHO CTaTh OOpa30BaHHBIM
COBPEMEHHBIM YEJIOBEKOM 0e3 0a30BOM MaTeMaTW4YecKOW MOJrOTOBKU. YK€ B IIKOJIE MaTeMaTHKa CIYXHT OIMOPHBIM IMPEAMETOM Uil H3y4eHUs
CMEKHBIX JMCIHILINH, a TIOCJE MIKOJBI PealbHOM HEOOXOIMMOCTBIO CTAaHOBHUTCS HEMPEPhIBHOE 00pa30BaHHE, YTO TPeOYeT IMOIHOIICHHONH 0a30BOit
0011e00pa3oBaTeNbHON MOATOTOBKH, B TOM YHCJIE U MATEMATHYECKOM.

D10 00yCIOBIEHO T€M, YTO B HAIM JHHU PACTET YMCIO Mpodeccuil, CBI3aHHBIX C HEMOCPEACTBEHHBIM MPHUMEHEHHWEM MaTeMaTUKH: U B cdepe
YKOHOMHUKH, U B OM3HECE, U B TEXHOJIIOTMUECKUX OOJIACTSX, U JaXe B r'yMaHHTapHBIX chepax. Takum oOpa3oM, Kpyr MIKOIBHHUKOB, JJISI KOTOP BIX
MaTeMaTHKa MOXKET CTaTh 3HAYUMBIM TIPEMETOM, PACIITUPSICTCS.

[IpakTyeckass TONE3HOCTh MATEMAaTHKH OOYCIIOBJICHA TEM, 4TO €€ MPEAMETOM SBISIOTCA (PYHIAMEHTAIbHBIC CTPYKTYpPhI HAIETO MUpA:
MPOCTPAHCTBEHHBIC (DOPMBI U KOJIMYECTBEHHBIE OTHOIICHUS OT MPOCTEUIINX, YCBAMBAEMBIX B HETMIOCPEACTBEHHOM OMBITE, O JOCTATOYHO CIOXKHBIX,
HEOOXOJMMBIX IS Pa3BUTHS HAyYHBIX M TPHKIAJHBIX HJICH. be3 KOHKPETHBIX MaTeMaTHYeCKHX 3HAHWUU 3aTPyJHCHO MMOHMMAaHHE MPUHIIAIIOBR
YCTPOMCTBA W UCIOJIB30BAaHMS COBPEMEHHON TEXHHMKH, BOCIIPHATHE U MHTEPIIPETAIUS Pa3HOOOpPA3HOW COIUATLHOW, YIKOHOMUYECK Oi, MOTUTHYCCKON
uH(popMaIuu, MaodpPeKTUBHA MOBCETHEBHAS MPAKTUYECKAS JeATebHOCTh. KaXkIoMy 4eOBeKY B CBOCH JKU3HH MPUXOJUTCS BBIMOIHATH PACYETHI U
COCTaBJISITh AJITOPUTMBI, HAXOAUTh U MPUMEHATH (POPMYITBI, BIAJCTh MPAKTHICCKUMHU TPUEMAMU T€OMETPUICCKIX U3MEPCHHUI U TTOCTPOCHUH, YUTATh
UH(POPMAITUIO, TIPEICTABICHHYIO B BUJIC TAOJIHUIL, IUAarpaMM U rpaduKoB, )KUTh B YCIOBUSAX HEOMPEACIEHHOCTH U TIOHUMATh BEPOSITHOCTHBIN XapaKTep
CITy4aiHBIX COOBITHI.

OIHOBPEMEHHO C pacuIupeHrueM cdep MPUMEHEHHSI MATEMaTHKHA B COBPEMEHHOM 00IIIeCTBE BCE O0JIee BaKHBIM CTAHOBUTCS MATEMAaTHICCKUI CTHITh
MBIIICHHSI, TPOSBIISTFOIIUICS B ONpeAeIEHHBIX YMCTBEHHBIX HaBbIKaxX. B mporecce n3ydeHuss MaTeMaTUKA B apceHaNl MPUEMOB M METOZIOB MBIIIICHH ST
YeNIOBeKa ©CTECTBEHHBIM O0pa30M BKIIOYAIOTCS WHAYKIUS WU ACAYKIHSA, 000O0IIEHWE W KOHKPETH3alls, aHallu3 M CHUHTE3, KIacCUPUKALUI U
CUCTeMaTHh3alus, adcTparupoBanue U aHanorus. OObEKTh MATEMATHICCKUX YMO3AKITIOUCHHH, TIPaBUJIa UX KOHCTPYUPOBAHUS PACKPBIBAIOT MEXaH U3M
JIOTMYECKHX TOCTPOCHH, CITOCOOCTBYIOT BBIPAOOTKE YMEHHS (OPMYJIMPOBaTh, 0OOCHOBBIBATh M JOKA3bIBaTh CYXKICHHS, TEM CaMbIM DPa3BHBAIOT
JIOTHYECKOe MBIIUICHHE. Benyias poins MpUHAUICKUT MaTeMaTuke U B (DOPMUPOBAHUU aJITOPUTMUYECKON KOMITOHEHTHI MBIIUICHHUS] U BOCITUTAHUU
YMEHHH JCHCTBOBATH 110 33/IaHHBIM JITOPUTMaM, COBEPIICHCTBOBATh M3BECTHBIC M KOHCTPYMPOBATh HOBBIC. B mpoliecce perreHus 3a1ad — OCHOBOM
y4eOHOM NEeSITeTPHOCTH Ha YPOKaX MaTEeMaTHKU — Pa3BHBAIOTCS TAK)KE TBOPUYECKAs M MIPUKIIAJIHAS CTOPOHBI MBIIIIICHUS.



OO0yueHre MaremMaTuke AaéT BO3MOXKHOCTH PAa3BUBATh Y OOYYAIOMIMXCS TOYHYIO, PAIlMOHAIBHYI0O W HH(POPMATHBHYIO pe4Yb, YMCHHE OTOMPAThH
HauboJee MOAXOSIINE A3bIKOBBIE, CHMBOIMUYECKHE, TpaduuecKre CpeacTBa JUIsl BRIDAKEHUS CY>KICHHUM U HaTJIATHOTO UX MPEACTaBICHUSI.

HeoOxoauMbpiM  KOMIOHEHTOM OOIIEH KyJabTYyphl B COBPEMEHHOM TOJKOBAaHHMM SIBIISIETCS 0OIIee 3HAKOMCTBO C METOJAMU TIO3HAHUSA
JNEHUCTBUTENLHOCTH, MPEACTABICHUE O TPEMETEe U METOAaX MAaTeMAaTHUKH, UX OTIUYHUIA OT METOJIOB JPYIHX €CTECTBEHHBIX U T'YMaHUTApHBIX HayK, 00
O0COOCHHOCTSIX MPUMEHEHHUSI MaTEMAaTUKH IS peUICHUs] Hay4HBIX U MPUKIAAHBIX 3a7a4. TakuM o0pa3oM, MaTeMaTH4eckoe 00pa3oBaHUE BHOCUT CBOM
BKJIaJ B popMHUpOBaHHUE O0IIEH KyIbTYphl YeTOBEKA.

N3ydeHne maTeMaTHKU TaKKe CIOCOOCTBYET 3CTETUYECKOMY BOCIHTAHUIO YEJIOBEKa, MOHWMAHHUIO KPAcOThl M W3SIIECTBA MAaTeMAaTUYECKUX
paccyXAeHU, BOCTIPUSATUIO TEOMETPUUYECKUX (POPM, YCBOCHUIO WU CUMMETPHH.

HEJX U3YYEHUA YYEBHOI'O KYPCA "AJI'EBPA"

Anre6pa ABJISACTCA OJHHUM M3 OIIOPHEBEIX KYPCOB OCHOBHOM IIIKOJIBI: OHA 00ecIeunBacT HU3YUCHUC APYIUX JUCHUIIIINH, KaK €CCTCCTBCHHOHAY4YHOI'0, TaK
Y TYMaHUTApHOI'O IIUKJIOB, €€ OCBOEHHE HEOOXOUMO /ISl MPOIOJDKEHUST 00pa30BaHMs U B IOBCETHEBHOM KMU3HU. Pa3BuTHe y 00ydaromuxcs: Hay YHbIX
IPECTaBICHUI O MPOUCXOXKICHUN U CYITHOCTH alredpanyeckux aOCTpakiHii, cnocode oTpakeHUsl MaTeMaTHYecKoi HayKOH sIBJIEHUI U MPOLIECCOB B
pUPOAC M OOIIECTBE, POJIM MATEMaTHYSCKOI0 MOJICIMPOBAHMS B HAyYHOM ITO3HAHMHM M B IPAKTHUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO
MHUPOBO33PEHHUS] U KAyeCTB MBIIUICHUS, HEOOXOAUMBIX Ul aJalTallid B COBPEMEHHOM LU(PoBOM obmiecTtBe. M3yueHue anreOpbl €CTECTBEHHBIM
obpazoMm obecrieunBaeT pa3BUTHUE YMEHUs HaOIr0AaTh, CpaBHUBATh, HAXOJIUTh 3aKOHOMEPHOCTH, TPEOYeT KPUTHUYHOCTH MBIIIIEHUS, CIIOCOOHOCTH
apryMEHTUPOBAHHO OOOCHOBBIBATH CBOW JICWCTBUS U BBIBOJBI, (hOPMYIHUPOBaTh yTrBepxkaAcHUsS. OCBOCHUE Kypca ainreOpbl 0OecreurnBaeT pa3BUTHE
JOTMYECKOT0 MBIIUICHNs OO0YYaloIUXCsA: OHM HCHOJNB3YIOT JEAYKTHUBHBIE W WMHIYKTUBHBIE PpacCyXAeHUs, O0O0OIIEHHE U KOHKPETU3ALUIO,
abctparupoBanue u aHanoruto. OO0ydeHue anreOpe MpeArnojaraeT 3HAYUTENbHBIA 00BEM CaAMOCTOSTENbHON JIESATEIBHOCTH O0Y4aloIUXcs, MOITOMY
CaMOCTOATENILHOE PELICHUE 3a/]au €CTECTBEHHBIM 00pa30M SIBIICTCS pean3anueil JeaTeIbHOCTHOrO IPUHIIMIIA 00 yUYeHusI.

B crpykrype mporpaMmel yueOHOro kypca «AireOpa» OCHOBHOM HIKOIBI OCHOBHOE MECTO 3aHHUMAIOT COJEpPKATEIbHO-METOAMUYECKHE JHHUU:
«Yucna u BBIUUCIEHUS»; «AjireOpanueckue BbIpaKEHUs»; «YpaBHEHUs W HepaBeHCTBa»; «DyHkuum». Kaxnas M3 3TuX conepkKareiabHO-
METOIMYECKHUX JIMHUN pa3BUBAETCA HA MPOTSHKEHUU TPEX JIET U3YUEHUS Kypca, €CTECTBEHHBIM 00pa30M IMEperieTasich U B3aUMOACUCTBYS ¢ APYTUMH
ero JIMHUSIMHU. B XO0J€ U3YUCHUA KypcCa O6yanOHIHMC$I MPUXOAUTCA JTOTMUCCKU paCCYKAATh, UCIIOJIB30BATh TGOp@THKO-MHO)KGCTBGHHBIﬁ s3BIK. B cBs13M
C 3TUM LIeJeco00pa3sHO BKIIOYUTh B IPOrpaMMy HEKOTOpPblE€ OCHOBBI JIOTMKH, NPOHU3BIBAIOIIME BCE OCHOBHBIE pa3feibl MaTeMaTH4eCKOro
00pa3oBaHMsl U CHOCOOCTBYIOIIME OBJIQJCHUIO OOYYAIOUIMMHCA OCHOB YHHBEpPCAIBHOIO MAaTEMaTHYECKOro s3blka. TakuM 00pa3oM, MOXKHO
YTBEPXKAATh, UYTO COJAEPHKATEIBHON U CTPYKTYPHOH 0COOEHHOCTBIO Kypca «AJredpay sBIsSETCS €ro MHTErPUPOBAHHBIN XapakTep.

Coneprxanue TMHUN «UKCa U BBIUUCIEHUS CIY’)KUT OCHOBOM Ul JJaJIbHEHILIEro U3y4eHns MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Y O0Y4arOIUXCs
JJOrN4€CKOI'O MBIIIJIICHHUA, (I)OpMI/IpOBaHI/IIO YMCHHA ITOJIB30BATHCA aJITOPUTMAMU, a TAKIKC HpI/I06peTCHI/IIO MMPAKTUYCCKNX HABLIKOB, HGOGXOI{I/IMLIX JIIsA
HOBCGILHGBHOﬁ JKU3HU. Pa3BuTHE MOHATHSA O YHCJIE B OCHOBHOM IITKOJIE CBSA3aHO C palluOHAJIbHBIMHA U UPPALlMOHAJIbHBIMHA YHCJIaMU, dl)OpMI/IpOBaHI/ICM
IpEeCTaBICHUH O IeHCTBUTEIBHOM YHCiIe. 3aBepIlIeHNe OCBOSHUS YMCIIOBOM JINHUU OTHECEHO K CTapIlieMy 3BeHY 00Iero o0pa3oBaHMsl.



CopaepxaHue OBYyX alreOpandecKux JUHUN — «AJreOpandecKkrue BBIPAKEHUS» U «YPaBHEHUS W HEPABEHCTBa» CIOCOOCTBYET (OPMHUPOBAHUIO Y
o0yJaroluxcss MaTeMaTHUeCKOro arnmnapara, Heo0XO0JUMOro Ui PelIeHUs 3a/1ad MaTeMaTUKU, CMEXHBIX MPEAMETOB U MPAKTHKO-OPHUEHTHUPOBAHHBIX
3ama4. B ocHOBHOI mikoje y4eOHBI MaTepuan rpymnmupyeTcs BOKPYT palliOHATBHBIX BBIpAKEHUN. Alredpa AeMOHCTPUPYET 3HAYCHHE MaTEMaTHKHU
KaK sI3bIKa JIJIs1 TOCTPOCHHSI MAaTEMAaTUUYECKUX MOJIEINICH, ONMCaHUs MPOIIECCOB U ABJICHHUH peaibHOro Mupa. B 3agaun oOydenus ajiredpe BXOIAT TakxKe
JalbHelIee pa3BUTHE AITOPUTMUYECKOIO MBIILICHUS, HEOOXOIUMOT0, B YaCTHOCTH, JJISi OCBOCHMs Kypca MH(GOPMATHKHU, U OBJaJIeHUE HaBbIKAMHU
JNENYKTUBHBIX paccyxaeHuil. IIpeobpazoBanue CHMBOIBHBIX ()OPM BHOCHUT CBOM crienn(puuecKuii BKIIaJ B pa3BUTHE BOOOPaKEHHUs, CIIOCOOHOCTEN K
MaTEeMaTUYECKOMY TBOPUYECTBY.

Coneprxanue GpyHKIIMOHATHHO-TPapUISCKON JTMHUN HAIEIICHO Ha MOTYyYEeHNEe KOJIbHUKAMH 3HAHUN O QYHKIHMAX KaK BaKHEHIIEH MaTeMaTHIECKOM
MOJIENH JUI OMHUCAHMS U UCCIENOBAHMS pa3HO OOpa3HBIX MPOLIECCOB U SBIEHUN B mpupoze u obuiecTBe. M3ydeHne »Toro marepuaia CiocoOCTBYET
Pa3BUTHIO Yy OOYYalOIIMXCSl YMEHHUS HCIONb30BATh PA3JIMUYHBIE BBIPA3UTEIBHBIE CPENICTBA SI3bIKA MaTEeMaTHUKU — CJIOBECHBIE, CHUMBOJINYECKUE,
rpaduueckue, BHOCUT BKJIaJA B (popMHpOBaHUE NPEACTABICHUIN O POIM MaTEMATUKU B Pa3BUTUH LIUBWIIM3AIMH U KYJIbTYPHI.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

CornacHo ydeOHOMY TUTaHY B 7 KJIacce M3ydaercs y4eOHBI Kypc «AnreOpay, KOTOPBId BKIIFOUAET CIEIYIONINE OCHOBHBIC Pa3JeNibl COJIEPIKAHUS:
«Yucma v BBIYUCICHUNY, «ANreOpanvecKknue BBIPAKCHUS», «YPABHCHHUS M HEPaBEHCTBa», « DyHKIuMW». YUeOHBIH TUTaH HA W3ydeHHe anreOpwl B 7
KJIaccax OTBOJMT 3 y4eOHBIX yaca B HeAento, 102 yueOHbIX Yaca B TOJ.

COJAEPKAHUE YYEBHOI'O KYPCA "AJITEBPA"

Yuciaa 1 BLIYUCJIECHUSA

PanmonanbsHble yncna.

Jpobu OOBIKHOBEHHBIE U JIECATUYHBIC, TIEPEX0]] OT OMHON (popMbI 3anmucu apodeit Kk Apyrou. [loHsTHE panoHAIBHOIO YKCIIA, 3aMKHCh, CPABHECHHE,
VIOPSIOYMBAHKUE PAIMOHATBHBIX uncel. ApudmMeTndyeckue JeCcTBH ¢ palMoHaIbHBIMU YKCIaMU. Pemienue 3ai1a4 U3 peaabHOU MPaKTUKH Ha YacTH,
Ha JApooHu.

CremneHp ¢ HATypaIbHBIM TTOKa3aTeJIeM: OIpeeseHre, Mpeodpa3oBaHNe BHIPAXKEHUNM HA OCHOBE OIPEACIICHHS, 3alUCh Oonbmux uncen. [IpomeHTsl,
3aMuch MPOLEHTOB B BUIE APOoOU U IpoOu B BUJIE MPOLIEHTOB. Tpu OCHOBHBIE 3a]]a4l HA MPOIICHTHI, PEIICHHUE 3a/1a4 U3 PeaTbHON MPAKTHKH.

HpI/IMeHeHI/Ie IMPU3HAKOB ACIMMOCTH, PA3JIOKCHHUC HAa MHOXXUTCIN HATYPaJIbHBIX YHCCIIL. Peanrsnrie 3aBUCHUMOCTH, B TOM 4HHUCJIC IIpAMad U o6paTHa;1
MIPOITOPIIMOHAIEHOCTH.

Auredpanyeckue BbIpasKeHUs



[TepeMenHbIe, YMCIOBOE 3HAYCHHE BBIPAXKEHUS C TepeMeHHOW. JlomycTuMble 3Ha4YeHUs TMepeMeHHBIX. [IpencraBiieHHe 3aBUCHMOCTH MEXIY
BeJIMYMHaMU B Buae (opmyinbl. Beraucnenus no ¢popmynam. [IpeoOpasoBanre OyKBEeHHBIX BBIPRXKEHUN, TOKIECTBEHHO paBHbIE BbIpaXXKEHMUs, IPaBUiia
npeoOpazoBaHus CyMM U TIPOU3BEICHUH, MPaBUIa PACKPBITUS CKOOOK U MPUBEICHUS TOJOOHBIX ClIaracMbIX.

CBoiicTBa CTETIEHU C HATYPAJIbHBIM MTOKa3aTEIeM.

Opnounensl 1 MHOrowieHsl. CreneHb MHorowieHa. CriokeHue, BBIYMTAHHE, YMHOXEHHE MHOTOwWieHOB. DOpMynbl COKpaliéHHOIO YMHOXEHHUS:
KBaJIpaT CyMMBI U KBaJpat pazHocTu. @opMyiia pa3HOCTH KBaApaToB. Pa3noxkeHne MHOrOWIEHOB Ha MHOXKHUTEIH.

YpaBHeHus

VYpaBHeHHe, KOpEeHb ypaBHEHUS, MpaBujia MpeoOpa3oBaHusl YpaBHEHHs, paBHOCUIBLHOCTh ypaBHEHUH. JInHeliHOe ypaBHEHUE C OJHOI MepeMeHHOM!,
YHUCJIO KOPHEW JTMHEHHOr0 YpaBHEHUs, PEIICHHE TUHEUHbBIX ypaBHEHUH. COCTaBIeHHE YpaBHEHU MO YCIOBUIO 33aud. PenieHue TeKCTOBBIX 3a/1a4 ¢
MOMOIIIBIO ypaBHEHUH. JInHeliHOe ypaBHEHUE C JABYMs MEPEeMEHHBIMU U ero rpaduk. CrucreMa ABYX JIMHEWHBIX YPaBHEHUU C JABYMsS MEPEMCHHBIMHU.
Pemenue cucteM ypaBHEHHI criocOOOM MMoACTaHOBKH. [IprMepsI pereHus: TEKCTOBBIX 3a/1a4 C TTIOMOIIBI0 CHCTEM YpPaBHEHUM.

Koopaunartel u rpaguxkn. @PyHkuun

Koopaunara Touku Ha nipsiMoi. UucimoBble MPOMEKYTKH. PaccTosiHue mMexay AByMs TOYKaMU KOOpAMHATHOM npsimoid. [IpsimoyronbHas cucrema
koopauHat, ocu Ox u Oy. AOGcuucca W opAMHATA TOYKH HAa KOOPAMHATHOW TUTOCKOCTH. [Ipumepsr rpadukoB, 3amaHHbiX (opmynamu. UteHue
rpadukoB peanbHbix 3aBucumocted. Ilonstue Qynkumu. ['padpux ¢ynkmum. CpoiictBa ¢yHkumii. Jluneitnas dynakuus, e€ rpadux. ['paduk
¢ynkuun y= IxI. I'paduueckoe pereHne IMHEHHBIX YPaBHEHUH M CUCTEM JIMHEHHBIX YPaBHEHUH.

INTIAHUPYEMBIE OBPA30OBATEJ/IBHBIE PE3YJIbTATBI

OcBoeHne yaeOHOr0 Kypca «AnreOpbh» TOIDKHO 00ECIICUnBaTh JIOCTH)KEHUE HAa YPOBHE OCHOBHOT'O OOIIIETO 00pa30BaHUS CISAYIONINX JTUIHOCTHBIX,
METanpeJIMETHBIX M TPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB:

JIMHHOCTHBIE PE3YJIBTATbHI

JIMYHOCTHBIE pe3yJbTaThl OCBOCHHUS IMPOrpaMMBI yueOHOro Kypca «Aaredpay» XapakKTepu3yrTCs:

IlaTpuoTnyeckoe BoCIIMTAHUE:

MPOSBICHUEM HWHTEpeca K MPOLLJIOMY M HACTOSIIEMY POCCHMCKOM MAaTeMaTWKH, LIEHHOCTHBIM OTHOIIEHHEM K JOCTUKEHUSM POCCHUMCKUX
MaTEMAaTHKOB M POCCHUHCKONH MAaTEMaTHYECKOM IITIKOJIbI, K UCIIOJIb30BAHUIO 3THX JOCTHIKEHUH B IPYTUX HayKaX M MPUKIAIHBIX chepax.

I'paxxnanckoe M JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:



TOTOBHOCTBIO K BBHITIOJMHCHHIO OOS3aHHOCTEH TpakIaHWHA W peali3allid €ro TMpaB, MPEACTAaBICHHEM O MaTEeMAaTHYeCKUX OCHOBAxX
(GYHKIIMOHUPOBAHUS PA3NMYHBIX CTPYKTYp, SIBICHUH, MPOIEAYP TPakKITaHCKOTO OOIIecTBa (BHIOOPHI, OMPOCHI U TP.); TOTOBHOCTBIO K OOCYKICHHIO
ATUYECKUX TPOOJIeM, CBS3aHHBIX C MPAKTHYECKUM MPUMEHEHUEM JOCTIKEHUH HAyKH, OCO3HAHUEM Ba)KHOCTH MOpaJIb- HO-dTHYECKUX NMPUHIIUIIOB B
JESTEIILHOCTHA YYEHOTO.

TpynoBoe BocliuTAHUE:

YCTaHOBKOHM Ha aKTUBHOE Y4acTHE B PEIICHUH MPAKTUUYECKUX 3a/lad MaTeMaTUYEeCKON HAIlPaBICHHOCTH, OCO3HAHUEM Ba)KHOCTH MAaTEMaTHYECKOT O
00pa3oBaHMs HA MPOTSHKCHUH BCEH KU3HU IS YCIIENTHON TPOGECCUOHATBLHON ASSITELHOCTH U PAa3BUTUEM HEOOXOIMMBIX YMEHHIA,

OCO3HAHHBIM BBIOOPOM M TOCTPOCHHEM HHJIMBHUIYAbHOM TpPAaeKTOpUM OOpa30BaHUS M KU3HEHHBIX IUIAHOB C YYETOM JIMYHBIX HMHTEPECOB U
OOIIECTBEHHBIX MOTPEOHOCTEH.

JcTeTHYeCcKoe BOCIIUTAHUE!

CIIOCOOHOCTBIO K 3MOI[MOHATBHOMY M 3CTETUYECKOMY BOCIPHUATHIO MaTeMaTHYECKHX OOBEKTOB, 3ajlay, PelIeHUH, pacCyKICHUI; YMEHUIO BUIETh
MaTeMaTH4eCKue 3aKOHOMEPHOCTH B UCKYCCTBE.

IleHHOCTH HAYYHOI'0 MO3HAHUS:

OpUEHTALMEN B JEATEIbHOCTH HAa COBPEMEHHYIO CUCTEMY HAYUHBIX IPEICTaBICHUM 00 OCHOBHBIX 3aKOHOMEPHOCTSAX PAa3BUTHUS YeNIOBEKa, IPUPO b
U oOlIecTBa, MOHUMaHUEM MaTeMaTHYECKON HayKu Kak c(epbl 4elOBEUYEeCKOW NEesATENIbHOCTH, 3TAaloB €€ pa3BUTHUS M 3HAYMMOCTH AJISI Pa3BUTHS
[IUBUJIM3AIUY;

OBJIQJICHUEM SI3BIKOM MaTEMATHKH H MaTEMaTHYECKON KYJIbTYPOH KaK CPEJICTBOM ITO3HAHUS MUPA;

OBIIJICHHEM MPOCTEHIIIMMH HaBBIKAMU HCCIIE0BATEIbCKON e TENbHOCTH.

®du3nyeckoe BocnuTanue, GopMupoBaHHE KYJbTYPhI 310POBbS H IMOLUMOHAJIBLHOTO 0J1arONMOJIyYHI:

TOTOBHOCTBIO MPUMEHSAThH MAaTEMaTHYCCKHE 3HAHWUS B WHTEPEcaX CBOCTO 3JI0OPOBBS, BEJICHUS 3JI0pOBOTO o0Opa3a JKU3HH (3J0pOBOC THUTAHHE,
cOamaHCUPOBAaHHBIN PEKUM 3aHATUN U OTABIXA, peryyspHas Gu3nuecKasi akTUBHOCTD);

c(hOpMUPOBAHHOCTHIO HaBbIKA PEIICKCUH, MPU3HAHUEM CBOETO MIPaBa Ha OMIKUOKY M TAKOT'0 XKe MpaBa APYroro 4eaoBeKa.

IKoJIOrHYecKoe BOCTIUTAHHUE:

OpUEHTAllMEe Ha TpPUMEHEHHWE MaTeMaTUYeCKHUX 3HAHUU JUIsl pelIeHHs 3ajad B OOJIACTH COXPAHHOCTH OKpYXKalolleWd cpeipbl, MIaHUPOBAHUS
MOCTYIKOB M OIICHKH WX BO3MOXKHBIX MTOCIEACTBHI JIJIsl OKPY>KAOIIEH CpeIbl;

OCO3HAHUEM TII00ATBHOT0 XapaKTepa IKOJIOTHYSCKHUX TPOOJIEM U ITYTSH WX PEIICHHUS.

JIMYHOCTHBIE Pe3yJibTaThl, 00eCeYUBAIOIINE ATANTANUIO 00YYAKOIIErocsi K M3MEHSIONUMCS YCJI0OBUAM COIMAIBLHON U NPUPOIAHON Cpeabl:

TOTOBHOCTBHIO K HeﬁCTBHHM B YCIIOBHAX HCOHpGI{GJ’IéHHOCTI/I, IMOBBIIICHNUIO YPOBHA CBOCH KOMIICTCHTHOCTH 4YCpe3 MPAKTUICCKYIO ACATCIIBHOCTD, B
TOM YHCJIC YMCHHUC YUHUTBCA Y IPYIUX HIOHCﬁ, HpI/IO6peTaTB B COBMECTHOM ACATCIIBHOCTHU HOBBIC 3HAHU, HABBIKK M1 KOMIICTCHIIMHM HU3 OIIBITA

NIpYTHUX;



HEOOXOIMMOCTHIO B (JOPMHUPOBAHUH HOBBIX 3HAHUM, B TOM YHCIIE (DOPMYITUPOBATH UICH, TIOHITHS, TUIIOTE3bI 00 00BEKTAaX U SBICHHUSX, B TOM YHCIIE
paHee He U3BECTHBIX, 0CO3HABATH AC(PUIIMTH COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEMH, IIIAHUPOBATh CBOE PA3BUTHE;

CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIIMIO, BOCIIPUHUMATh CTPECCOBYIO CUTYAIMIO KaK BHI30B, TPEOYIOIUI KOHTPMED, KOPPEKTUPOBAThH
MPUHUMAEMbIC PEIICHUs U IeHCTBUS, (POPMYIIMPOBATH U OIICHUBATH PUCKU U TIOCIIEICTBUS, (POPMUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIBTATBI

MeramnpeameTHbIe pe3yibTaThl OCBOCHHSA MPOrpaMMBbI y4eOHOro Kypca «Anrebpay XapaKTepU3yroTcs
OBJIAJICHUEM VHUBEPCAIbHLIMU HOZHABAM EJIbHBIMU OeliCNEUAMU, VHUBEPCAIbHLIMU KOMMYHUKAMUBHBIMU OCUCMBUAMU u
VHUBEPCAILHLIMU PeZYIAMUBHBIMU OCUCMBUAMU.

1) Vuusepcanvuvie noznasamenvhuie deticmeusi obecneuusaom @Gopmuposanue 06aA306bIX KOSHUMUSBHBIX NPOYECco8 o0yuaowuxcs (oceoenue
Memo008 NOZHAHUSL OKPYHCAIOWe20 MUpa, NpUMeHeHue 102U4eCKux, UCcie008amenbCKux onepayull, ymeHui pabomams ¢ ungopmayueti).

ba3zoBble JJoruueckue geicTBUs:

BBISIBJIATh M XapaKTEPU30BATh CYIIECTBEHHbIE PU3HAKU MATEMAaTUYECKUX OObEKTOB, TOHATHH, OTHOLIEHUH MEKAY MOHATUAMU; (OPMYIUPOBAThH
OIpeeJICHUS MOHITUI; yCTaHABINBATh CYLIECTBEHHBIH PU3HAK KJIacCU(UKAIIMHM, OCHOBAHHUS JJIs1 0000IEHHUS U CPAaBHEHUS, KDUTEPUH
IPOBOJMMOIO AHAJIN34;

BOCIIPUHUMATh, (POPMYIHPOBATh U MPEOOPA30BBIBATH CYXKACHUS: YTBEPAUTEIbHbIE U OTPUIIATEIbHbIC, € IMHUYHBIE, YACTHBIE U OOIINE; YCIOBHBIE;
BBISIBJIATh MAaTEMATUUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOPEUUs B (paKTax, JaHHbBIX, HAOMIOJEHUSIX U YTBEP)KICHUAX; IIpeiaraThb
KPUTEPUU AJIs1 BBISIBICHUSI 3aKOHOMEPHOCTEN U TPOTUBOPEUMIA;

JieJIaTh BBIBO/IbI C HCIIOJIb30BAaHUEM 3aKOHOB JIOTUKH, I€AYKTUBHBIX U MHAYKTHUBHBIX YMO3aKIFOUEHHUH, yMO3aKIFOUEHHI! 110 aHAJIOTUY;

pa3dupark J0Ka3aTeNbCTBA MATEMATUYECKUX YTBEPXKAECHUH (IIPSIMbIE U OT MPOTUBHOI0), TPOBOIUTH CAMOCTOSTEIBHO HECIIOXKHbIE JOKA3aTeNbCTBA
MaTeMaTHYeCKNX (haKTOB, BEICTPAUBATH apryMEHTAIUIO, IPUBOIUTH TPUMEPHI M KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS,;
BbIOMpATh c110co0 perieHus yueOHol 3a1auM (CpaBHUBATh HECKOJIBKO BApUAHTOB pPEIICHHUs, BEIOUpaTh Hanlosee MoaXOAIUi ¢ Y4ETOM
CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPHEB).

Ba3oBble ucciaenoBarebcKue NeiicTBUA:

UCIIOJIh30BaTh BOIIPOCHI KaK UCCIIEIOBATEIhCKUI HHCTPYMEHT IMO3HAHUST; (hOPMYIUPOBATH BOIIPOCHI, (DUKCUPYIOIIHE TPOTUBOPEUHE, TPOOIIEMY,
CaMOCTOSITEIILHO YCTaHABJIMBATH HCKOMOE U JJaHHOE, (OPMHPOBATH TUIIOTE3Y, apT'yMEHTHPOBATH CBOKO TTO3UITUIO, MHCHHCE,

IIPOBOJIMTH MO CAMOCTOSITEIILHO COCTABJICHHOMY IIJIaHY HECIIOXKHBIN SKCIIEPUMEHT, HEOOJIBIIIOE UCCIICAOBAHUE 110 YCTaHOBIICHHIO OCOOCHHOCTEH
MaTEeMaTHYECKOTr0 00BEKTa, 3aBUCHMOCTEH 0OOBEKTOB MEXIY CO0O0IA;



CaMOCTOSTEILHO (hOPMYITHPOBATH OOOOIICHHS U BEIBOJIBI 110 PE3yiIbTaTaM MPOBEAEHHOTO HAOIOACHHUS, UCCIICIOBAHMSI, OIICHIBATH IOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJOB M 00O0IIECHUT;
MIPOrHO3UPOBATh BO3MOKHOE PAa3BUTHE MPOLIECCA, @ TAKKE BBIIBUTATh MPEANOIIOKEHHUS O €r0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

PabGora ¢ undopmanmeii:

BBISIBJISITh HEIOCTATOYHOCTDh M M30BITOYHOCTH HH(OPMAIIMH, JAHHBIX, HEOOXOIUMBIX JIJIS PEIICHUS 3aa4H;

BBIOMPAThH, aHATTU3UPOBAThH, CACTEMATU3UPOBATh U HHTEPIIPETUPOBATH HH(DOPMAITHIO PAa3IMYHBIX BUIOB U (hOPM MPEICTABICHUS;
BbIOUpaTh popMy mpeacTaBieHust HHPOPMALIUK U WLTIOCTPUPOBATH PEIIaeMble 3a/1a4u CXeMaMu, AuarpaMMaMu, HHOU TpaduKoi U ux
KOMOUHAIASIMHU;

OIICHUBATh HAAEKHOCTh HHPOPMAITUU 110 KPUTEPHSIM, TIPEITIOKEHHBIM YUUTEIEM HIH CHOPMYITHPOBAHHBIM CaMOCTOSITENIBHO.

2) VHueepcanvHvle KOMMYHUKAmMUEHbBLE OelicmEus 00ecneuusaiom cqhopMuposanHOCMb COYUANbHbIX HABLIKOE 00VUAIOUUXCSL.
OO0menne:

BOCIIPUHUMATh U (POPMYIIUPOBATH CYKJICHHS B COOTBETCTBHHU C YCIOBHSIMU U IETSIMH OOIIEHUS; ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY
3pEHHS B YCTHBIX U TTUCBMEHHBIX TEKCTAX, TaBaTh MOSICHEHUS 110 X0y PEUICHHS 33]a4ui, KOMMEHTHPOBATh MOJTYYCHHBINA PE3yiIbTaT;

B X0J1e 00CYX/JIeHHs 3a/1aBaTh BOIPOCHI 110 CYILECTBY 00CYXk/1aeMOi TeMBbI, TPOOIEMBI, pelaeMoi 3aa4H, BHICKa3bIBaTh UJICH, HAIlEJICHHbIE Ha
TIOWCK PEIICHHUS; COMOCTABIIATH CBOU CYKJICHUS C CYKACHUSMH IPYTUX YYaCTHUKOB JAUAIOra, OOHAPYKHBATh PA3IMYME U CXOACTBO MO3UIIHIA; B
KOPPEKTHOH (hopMe GopMyITHpoBaTh pa3HOTIIACHS, CBOM BO3PAXKECHHS,

IPE/ICTABIATE PE3yabTaThl PEIICHHS 33/1a4H, SKCIIEPUMEHTA, HCCIIE0BAHNUS, TPOEKTa; CAMOCTOSTEIHHO BEIOUPATh (hOPMAT BBICTYILJICHUS C YIETOM
3aJa4 MPe3eHTAlUN 1 OCOOCHHOCTEH ayIuTOPHH.

CoTpyaHun4ecTBo:

MIOHUMATh U MCIIOJIB30BaTh MPEUMYIECTBA KOMAHHON M WHAMBHIyaTbHOW PabOThI IPH PelICHHH Yy4eOHBIX MaTEeMaTHYECKUX 3a/1a4;
MPUHUMATH 1[€]1b COBMECTHOM JIEATEIHLHOCTH, INIAHUPOBATH OPTAHU3AIMIO COBMECTHOU paboThI, pacipeneisaTh BUABI padoT, 10rOBapUBaThCs,
00CYXKIaTh MPOIIECC U pe3yiIbTaT paboThl; 0000IaTh MHEHHSI HECKOJIBKUX JTFOJICH;

y4acTBOBATh B TPYMNIOBBIX (hopMax paboThI (00CYKIeHUs, 0OMEH MHEHUSIMU, MO3TOBBIE IITYPMEI H JIp.);

BBIMOJTHATH CBOKO YaCTh pa0OThI U KOOPJAWHUPOBATH CBOU JCHUCTBUS C IPYTUMH WICHAMH KOMaH/IbI;

OLIEHMBATh Ka4€CTBO CBOETO BKJIAJ[a B OO MPOIYKT 11O KPUTEPHUSIM, ¢(HOPMYITHMPOBAHHBIM YUACTHUKAMHU B3aUMOJICHCTBUSI.



3) Vuusepcanvuvie pezyniamusnsle oeticmsus 0becneuugarom Gopmuposanue CMvlClo8blX YCMAHOBOK U HCUSHEHHBIX HABBIKOG TUUHOCHIU.

Camoopranu3zaums:

CaMOCTOSITENILHO COCTAaBJIATh IUIAH, aJTOPUTM pEIICHUS 3aqadd (WM €ro 4acTh), BEIOMpATh COCOO pemieHus ¢ yuéTOM MMEIOIIUXCS PECYpCOB H
COOCTBEHHBIX BO3MOXKHOCTEH, apr'yMEHTHPOBATh U KOPPEKTUPOBATH BAPHAHTHI PEIICHHI ¢ y4ETOM HOBOU MH(OpMAIUu.

CaMOKOHTPOJIb:

BJIQJICTh CIIOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJIS ITPOIEcCca U Pe3yJIbTaTa PEIICHHS] MATEeMaTHIeCKON 3a1a4u;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTD IPU PEIICHUH 3a7a491, BHOCUTh KOPPEKTUBHI B JCSTEIHHOCTh Ha OCHOBE HOBBIX
00CTOATEIHCTB, HAUJCHHBIX OMIMOOK, BHISIBIEHHBIX TPYAHOCTEH;

OILICHUBATh COOTBETCTBUE Pe3yiIbTaTa ACSITCILHOCTH TOCTABICHHOM 1IN M YCIOBUSM, OOBSICHITH IPUYHUHBI JIOCTH)KESHUS YIIH HEAOCTHIKCHUS TSITH,
HaxXOJUTh OMHUOKY, JaBaTh OIICHKY MPHOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATHI

OcBoeHue yueOHOro Kypca «Anredpay 7 Kinacc JOIKHO 00eCIeUrnBaTh TOCTHKEHUE CIEAYIOIIUX MPEAMETHBIX 00pa30oBaTeIbHbIX PE3yIbTATOB:

Yuciaa 1 BLIYUCIECHUSA

Haxonuth 3Ha4YeHUs YHUCIIOBBIX BBIPAXKCHHM, MPUMEHATH Pa3HOOOpa3HbIC CIIOCOOBI W MPHUEMBI BHIYMCICHHS 3HAYCHUW IPOOHBIX BBIPAKCHHH,
coJiepKamux OOBIKHOBEHHBIC U JIECATUYHBIC IPOOH.

[TepexoauTs OT ogHON (POPMBI 3aMKCH YUCEI K APYroi (MpeoOpa3oBhIBATh AECITUUHYIO APOOh B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECTHYHYIO, B
YaCTHOCTH B OECKOHEUHYIO JICCATUYHYIO POOB).

CpaBHMBATh U yNOPSAA0YUBATH PALlMOHAIBHBIEC YUCIA.

OKpyriasTh yucna.

BpINOMHATE TPUKUAKY U OLIEHKY PE3YyJIbTaTa BHIYMCICHHH, OLICHKY 3HAYEHUIN YUCIIOBBIX BBIPAKECHUN.

BrImonHATE AEUCTBUS CO CTETICHSIMU C HATypaTbHBIMH TTOKA3aTEIISIMHU.

[IpuMeHsTh NpU3HAKK IETUMOCTH, PA310KEHNE Ha MHOKUTENIN HATYPAJIbHBIX YHCET.

Pemiate npakTUKO-OPUEHTUPOBAHHBIE 3aJa4yM, CBA3aHHBIE C OTHOLICHHWEM BEJIMYMH, MPOMNOPIMOHATIBHOCTHIO BEIMYHMH, MPOLEHTAMU;
WHTEPIPETHPOBATH PE3YJITATHI PEIICHUS 3a7a49 ¢ YIETOM OTpaHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMHU PacCMaTPUBAEMBIX OOBEKTOB.

AnreOpanyeckne BbIpaKeHU s

Hcnonp3oBaTh anredpandeckyro TEPMHHOJIOTHIO M CHMBOJIUKY, IPUMEHSTH €€ B MPOIECCe OCBOCHUS y1eOHOr0o MaTrepuaia.



HaxonuTh 3HaueHUst OYKBEHHBIX BBIPOKECHHUH MTPH 33JAHHBIX 3HAUEHUSIX IEPEMECHHBIX.

BrImonHATe npeoOpa3oBaHMsl LENO0ro BEIPAXKEHHU B MHOTOUJICH ITPUBEICHUEM IIOJJOOHBIX ClIaraéMbIX, pACKPBITHEM CKOOOK.

BhINONHATE YMHOXEHHE OJHOWIEHA HA MHOTOYJIEH U MHOTOWJIEHa HA MHOTOWICH, IPUMEHSTh (hOpMYJIbl KBajpaTa CyMMBbI U KBajjpaTa pa3HOCTH.

OcymtecTBIATh pa3oKEHUE MHOTOYJIECHOB HA MHOKUTENH C IOMOIIBIO BBIHECEHUS 3a CKOOKHM OOIIETro MHOXHUTENs, IPYINIUPOBKH CIIAaraeMbIX,
pUMeHEeHHs (POPMYIT COKPAILIEHHOTO YMHOXKEHUS.

[TpumensTH Mpeodpa3oBaHuss MHOT'OUJICHOB JJIS PEIIEHUs Pa3IMUHBIX 3a/1a4 U3 MAaTEMaTHKH, CMEKHBIX IPEJIMETOB, U3 pealbHOW MPAKTUKU.

Hcnonp30BaTh CBOMCTBA CTETIEHEH ¢ HATYPaJIbHBIMH ITOKa3aTEeNSIMH [T IPeoOpa30BaHuUs BBIPAKEHHIA.

YpaBHeHUs] 1 HEPABEHCTBA

Pemarte nuHeliHble ypaBHEHUS C OJHOW MEPEMEHHOM, IPUMEHSIS IIPaBUiIa NIEPEXo1a OT UCXOIHOr0 YPaBHEHHUs K paBHOCUIBHOMY emy. [IpoBepsiTs,
SABJISICTCS JIM YACIIO KOPHEM YPAaBHEHUS.

[TpumensTh rpaduueckue METO bl IPU PEIICHUH JIMHEHHBIX YPaBHEHUH U UX CUCTEM.

[TonOupath mpuUMepsI ap YUCE, IBISIOUINXCS PEelIeHUEM JIMHEHHOTO YPaBHEHHsI C IBYMsI IEPEMEHHBIMU.

CTpouTh B KOOPAMHATHOH IIOCKOCTH TpaduK JTUHEHHOTO YPaBHEHHUS C ABYMs IEPEMEHHBIMU; TIOIB3YSCh TPadUKOM, IIPUBOAUTH TPUMEPHI PEIICHU ST
YpaBHEHUSI.

Pemath cuctemMbl IBYX JIMHEWHBIX YpPAaBHEHUH C IBYMS TIEpEMEHHBIMHU, B TOM YHCIIE TpadUIEeCKH.

CocTaBisATh U peniarh JUHEHHOE YpaBHEHHE WJIM CHUCTEMY JMHEHHBIX YPaBHEHHMM MO YCIOBUIO 3a/layd, WUHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4y NIOJIyYeHHBIA PE3yNbTar.

Koopaunartel u rpagukn. @PyHkuun

N300paxarh Ha KOOPAMHATHOW MPSAMOM TOYKH, COOTBETCTBYIOLIUE 3a/laHHBIM KOOpJAMHATaM, JIy4d, OTPE3KH, UHTEPBAJIbI; 32 MIUCHIBATh YUCIIOBBIE
IIPOMEXKYTKH Ha aareOpandeckoM s3bIKe.

OTmeuaTh B KOOPIMHATHON MJIOCKOCTH TOYKHU I10 33JaHHBIM KO OpAMHATaM; CTPOUTh I'paduKu TUHEHHBIX GyHKIUH. CTpouth rpaduk GyHKIUM Yy =
Ix 1.

OnuceiBaTh ¢ MOMOIIBIO (DYHKIMH HW3BECTHBIE 3aBUCUMOCTH MEXIYy BEIMYMHAMHU: CKOPOCTh, BPEMS, PAaCCTOSHUE; 1I€Ha, KOJIUYECTBO, CTOMMOCTE;
POU3BOJUTEIBHOCTD, BpEMsl, 00bEM PaOOTHI.

Haxonuts 3HaueHne GyHKIMU 1O 3HAYEHUIO e€ apryMeHTa.

[Honumatp rpaduueckuii crnocod MpeacTaBlieHUs U aHaIM3a UH(OPMaLMK;U3BIEKaTh U UHTEPIPETUPOBATh NH(GOPMAIUIO U3 TPapUKOB pealbHbIX
IPOLIECCOB U 3aBUCHUMOCTEH.
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Coneprxanue yueOHOro npeamera

Ne | HazBanue temsl Konuuec | @opmbl opranu3anuu yueOHbIX 3aHATUI OcHoBHbIE BUbl YUEOHOH 1€ATEIBHOCTH
n/ TBO

i} JacoB

1 | Yucna u BBIYMCICHUS. 25 YPOK, IPAaKTUKYM, KOHTpOJIbHAas paboTa CpaBHMBATH M yIIOPSAJ0YMBATh APOOH,

Paunonansubie yncia

(1.2)

peoOpa3oBbIBas MIPU HEOOXOIUMOCTH JACCATUIHBIC
JpoOu B OOBIKHOBEHHBIC, OOBIKHOBEHHBIC B
JIECSITUYHBIE, B YACTHOCTH B OECKOHEUHYIO
JECSITHUHYIO 1po0k; CHCTeMaTU3upOBaTh U
oboramarh 3HaHUS 00 OOBIKHOBEHHBIX U
JEeCSITUUHBIX Apo0sx; [IpumeHaTs pa3HooOpa3HbIe
CIOCOOBI ¥ MPUEMBI BEIYUCIICHHS 3HAYEHUN APOOHBIX
BBIPKCHHH, COMIEPIKAIIIX OOBIKHOBCHHBIC U
JECSITUYHBIE IPOOU: 3aMEHSTh MPU HEOOXOAUMOCTH
JECSITHYHYIO IPO0h OOBIKHOBEHHON U
OOBIKHOBCHHYIO JCCSITHYHOM, TPHBOIUTH
BBIpaKEHHE K opMe, Hauboliee yao0HOM s
BBIYHCIICHH, TPE0OPa30BLIBATH IPOOHBIC
BBIPKCHUS HA YMHOXXCHHUE U JICJICHUE ISCATUIHBIX
Jpo0elt K IEHCTBUSIM C IIEJILIMU YHCIIAMU;
[TpuBOIUTH YKCIOBBIE U OYKBEHHBIC TPUMEPHI
CTETICHH C HAaTYPaJIbHBIM ITOKa3aTesIeM, OOBSICHSS
3HAYEHUS] OCHOBAHMSI CTETICHU U IOKa3aTems
CTETIeHH, HAaXOAUTh 3HAYEHUS CTETIeHel BUIa an (a
— m000€ palMoOHAIEHOE YHCII0, N — HATypaJIbHOE
yrcio); [ToHnMaTe cMbICT 3anTUCH OONBIITUX YUCEI C
MOMOIIIBIO IECATUYHBIX IPOOEH U CTENeHel ymnca
10, mpuUMEHSATh UX B PEAIbHBIX CUTYAIUSX;
[TpuMeHsTh MPU3HAKU JEIMMOCTH, Pa3IOKEHUs Ha
MHOKUTENIN HATypalIbHBIX yKcel; Pemars 3anaun Ha
9JaCTH, TIPOIICHTHI, MPOMOPIIHH, HA HAXOXKICHHE
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JpoOu (IPOIEHTA) OT BEIMYUHBI U BETUIUHEI 110 €€
JIpoOu (TIPOIEHTY), IpOoOH (TIPOIEHTA), KOTOPBIH
COCTaBJISIET OJIHA BEJIMYMHA OT Apyrou; Pemars
3aJ]a4M Ha YaCTH, MPOIICHTHI, TPOITOPIIUH, Ha
HaxoXJieHue Apoou (MPOICHTA) OT BETUYHHBI U
BEJIMYUHEI 110 €€ qpodu (IPOIEHTY), TPOoH
(IporieHTa), KOTOPBIA COCTABJISICT OJTHA BEJIMYUHA OT
npyroit; [lpuBoauTs, pazdupats, OLlEHUBATH
pa3MyYHbIC PEIIeHNs, 3aMTUCH PEIICHUI TEeKCTOBBIX
3a1a4; Pacrio3HaBaTh 1 00BACHATH, OMUPAsCh Ha
oTpe/ieNIeHus], MPSMO MPOMOPLMOHANIBHBIE U 0OpaTHO
MPOMOPIIMOHATIBHBIC 3aBUCUMOCTH MEXKIY
BEJTMYUHAMU; IPUBOJUTH MIPUMEPHI ITUX
3aBHCHMOCTEH U3 peallbHOr0 MUPa, U3 APYTUX
yueOHBIX MpeAMETOB; Pernarh npakTuko-
OpPUEHTHPOBAHHBIC 33]]a4X Ha APOOH, IPOIICHTHI,
MPSIMYIO U 00PAaTHYIO TIPOMOPITUOHATEHOCTH,
IPONIOPIIHH;

Anrebpanyeckue
BBIPAKCHUS

27

YPOK, CEMHHAp, MPAKTUKYM,
KOHCYJIbTAIIMsI, KOHTpOJIbHas padora (3,4)

OgiazieTs anredpandecko TEPMUHOIOTHEN U
CHUMBOJIMKOH, TPUMEHSTH €€ B TIPOIIECCE OCBOCHUS
yuebHoro matepuana; Haxonuts 3HaueHus
OYKBEHHBIX BBIPQKCHUH MPH 33JaHHBIX 3HAYCHUAX
OYKB; BBITIOJHATH BBIYUCIICHUS IO popMynam;
BrinonusaTe npeodpa3zoBaHus LEIOT0 BHIPAXKEHUS B
MHOT'OWJIEH MPUBEICHHUEM OJOOHBIX CIaraeMblX,
PacKpBITHEM CKOOOK; BHIMONHATE yMHOXKEHHE
OJJHOWJIEHA Ha MHOTOWIEH U MHOTO4JIeHa Ha
MHOT'O4JICH, TPUMEHSATH (DOPMYJIBI KBapaTa CyMMBI
U KBajipata pasHocTh; OCYIIECTBISITh Pa3IOKEHHE
MHOT'OYJICHOB Ha MHOXKUTEIH ITyTEM BHIHECCHHS 32
CKOOKHM 00IIEero MHOXKUTEIS, IPUMEHEHUS (hOPMYITBI
Pa3HOCTH KBaJIPaTOB, (hOPMYJI COKPANIEHHOTO
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ymHOXeHus; [IpumensaTs npeobpazoBaHue
MHOT'OWJICHOB JUIs PELIECHUS pa3IMYHbIX 3a1a4 U3
MaTEMaTUKH, CMEKHBIX IIPEIMETOB, U3 PEAIbHOU
MIPAKTUKHU; 3HAKOMUTBCS C UCTOPUEN Pa3BUTHUS
MaTEMAaTUKH;

YpaBHeHus u
HEpaBEHCTBA

20

YPOK, MPAKTHKYM, KOHCYJIbTAIIHS,
KOHTpOJIbHas padora (5,6)

Pemars 1MHEHOE ypaBHEHHUE C OJTHOW ITEPEMEHHOM,
MPUMEHSA MMPaBUiIa ePeXoa OT UCXOIHOTO
ypaBHEHUS K PaBHOCUIILHOMY €My OoJiee poCcToro
BUa; [IpoBepsITh, SIBASETCS JIM KOHKPETHOE YUCIIO
KOpHEeM ypaBHeHUs; [logOupaTs mpumepsl ap
YHCEJ, SIBJISIFOIIUXCS PEHICHUEM JTMHEHHOT O
ypaBHEHUS ¢ ABYMs iepeMeHHbIMU; CTpOUTH B
KOOPJIMHATHOM TUIOCKOCTHU T'pa(uK TUHEHHOTO
YpaBHEHUS C ABYMS IEPEMEHHBIMH; 1OJIb3YACh
rpaduKoM, MPUBOAUTH IPUMEPHI PEIICHUS
ypaBHeHUs; HaxoauTh pelieHne CUCTEMBI IBYX
JIMHEWHBIX YpaBHEHUH C JBYMS NIEPEMEHHBIMU;
CocTaBmsiTh U pelllaTh ypaBHEHUE WU CUCTEMY
YpPaBHEHHUH 110 YCIOBHIO 3aJa4H, HHTEPIIPETUPOBATH
B COOTBETCTBUU C KOHTEKCTOM 33/1a4 MOJy4EHHBIN
pe3yJbTar;

Koopauuater n
rpapuku. OyHKIUU

24

YPOK, MPAKTHKYM, TECTHPOBAHHE,
KOHTpoOJIbHas padora (7,8,9)

N300pakath Ha KOOPAMHATHOU MPSIMON TOUYKH,
COOTBETCTBYIOIIUE 3aJaHHBIM KOOPAUHATAM, JIy4d
OTPE3KH, UHTEPBAJIbI; 3aMCHIBATH UX Ha
anredpandeckoM s3bike; OTMedaTs B KOOPAMHATHON
IJIOCKOCTH TOUYKH T10 33JJaHHBIM KOOPAUHATAM;
CTPOUTH rpaHKU HECTOKHBIX 3aBUCUMOCTEMH,
3aJJaHHBIX OPMYIaMH, B TOM YHCIIC C TTOMOIIBIO
nudpoBeIx Jaboparopuii; [I[puMeHsaTs, n3ydaTh
MIPEUMYILIeCTBA, HHTEPIPETUPOBATH I'paduuecKuit
Croco0 MPEeICTaBICHHS U aHAJIi3a pa3HOOOpa3HOM
XU3HeHHOU nH@opmaruu; OcBanBaTh MOHSITHE
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GbyHKIIMH, OBIaIeBaTh () YHKIIMOHATHHOM
TepMUHOJIOTHEH; Pacrio3HaBaTh TMHEHHYIO (DYHKITHIO
y = kx + b, onucheIBaTh €€ CBOMNCTBA B 3aBUCUMOCTH
ot 3HaYeHui ko3 dunmentor k u b; Ctpoutsb
rpaduku TuHerHHON GyHKIMK, GyHKIMH y = I X [;
Hcnons3oBaTh MUQPPOBBIE PECYPCHI VIS TOCTPOCHUS
rpaduKoB QYHKIHMA U N3yICHUS UX CBOWCTB;
[IpuBoAUTH TPUMEPHI JIMHEHHBIX 3aBUCUMOCTEN B
pealbHBIX MPOIECCaX U SIBJICHHUSIX;

IToBTOpEHME

YPOK, MPAKTHKYM, KOHCYJIbTAIIHS,
KOHTpPOJIbHAs paboTa (MTOroBas)

Bri6upars, NpUMEHSITh OLIEHUBATH CIIOCOOBI
CpaBHEHHUS YHCeJ, BRIYUCICHUH, TpeoOpa3oBaHU
BBIpAXKEHU, perieHus: ypaBHeHuil; OCylecTBIATh
CaMOKOHTPOJIb BBITIOJHIEMBIX JCHUCTBUNA U
CaMOIIPOBEPKY pe3yJibTaTa BHIYUCICHUM,
npeoOpa3oBaHuid, MOCTpOeHUH; Pemare 3a1auun u3
peaIbHOM KU3HM, IPUMEHSITH MAaTEMaTUUECKHE
3HAHUS IJIA PEUICHUS 3a/1a4 U3 IPYTUX NPEeAMETOB;
Pemath TekcTOBBIC 33/1a41, CPABHUBATH, BHIOMPATh
CITOCOOBI PENTCHUS 3a/1a4H;

Ntoro: 10 KOHTPOJIBHBIX padOT
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Kanennapﬂo-TeMaaneCKoe IJIAHUPOBAHUE

Ne Tema ypoxka KonuuectBo uacos
Ne y4eOHOi
ypoKa | HEJleH
1. |1 [ToBTOpenue. Apupmernueckue 1eiMcTBUS C 1
U CIIaMHU
2. 1 [ToBTopenue. [lepeBo OHUX €TUHMIL 1
W3MEpEHHS B IPYTHE
3. |1 [ToBTopenue. [lois, 4aCTh, HPOLEHT 1
4, 2 [ToBTOpenue. Penienne 3a1a4 Ha TPOIEHTHI 1
5. 2 IToBTOpeHue. JIeTuMOCTh 1IENIBIX YHCEelT 1
6. |2 Uwucnosas npsimMast 1
7. |3 UnciioBble MPOMEXYTKU 1
8. 3 Cucrema KOOpIMHAT 1
9. |3 JlexkapToBa crcTemMa KOOpIMHaT 1
10. | 4 OO6acT Ha KOOPIMHATHOM TIOCKOCTH. 1
[lenouncieHHble KOOPAMHATHI
11. | 4 Henenpie koopauHaTh 1
12. |4 ['paduku 3aBUCHMOCTEH 1
13. |5 HawuOonpve 1 HAMMEHBIIINE 3HAYCHHS 1
14. |5 ['paduku 3aBHCUMOCTEH 1
15. |5 [Tonsitne GyHKIMH 1
16. | 6 CaoiicTBa QyHKIHIA 1
17. | 6 CaoiicTBa QyHKIHMIA 1
18. | 6 O060011IeHNEe U KOHTPOJIb 10 TeMe «DPyHKkumy | 1
19. |7 Pemenne TekcToBbixX 3ana4. [loBropeHue 1
20. | 7 UmnciioBbie BRIpAKEHUS 1
21. |7 BBenenne nepeMeHHOM 1
22. | 8 JleiicTBHs ¢ OYKBEHHBIMU BBIPAKEHUSIMU 1
23. | 8 [TpuBeneHre MOTOOHBIX ClIaraeMbIX 1
24. | 8 bykBeHHbIE BbIpaKEHUS 1
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25. |19 [IpocTeiiime JJMHECHHbBIC YPABHCHHUSI 1
26. |9 PackppiTHe CKOOOK M IPUBEACHHUE O I00HBIX 1
claraeMbIX
27. 19 JIuHeiHble ypaBHEHHUS C APOOSIMHU 1
28. | 10 TekcToBBIC 3a/1a4M HA JIMHEHHBIE YpaBHEHUSI 1
29. |10 TekcToBbIC 33/1aUd Ha JIMHEHHBIC YpaBHEHUS 1
30. |10 TexkcToBbIC 3a71a4M HA IMHCWHBIC YPAaBHEHHS 1
31. |11 TekcToBbI€ 33/1a4M HA JINHENHBIE YPABHEHHUS 1
32. |11 O06o01IeHNEe U KOHTPOIIb 0 TeMe «JInHeitHbIe 1
YpaBHCHUS
33. |11 CreneHb ¢ HATYPAIbHBIM MTOKa3aTelIeM 1
34. |12 VYMHOKEHME U IEJIEHUE CTEIIEHEN C 1
OJMHAKOBBEIM OCHOBAHHEM
35. |12 Bo3BeneHne cTeneHy B CTENEHD 1
36. | 12 VMHOKEHHUE CTENIEHEN C OMMHAKOBLIMHU 1
IMOKa3aTeIIMHU
37. | 13 Onnounensl. CTaHAAPTHBIN BUJ OJTHOYICHA 1
38. | 13 YMHOKEHHE OJTHOWICHOB 1
39. | 13 BosBenenue ogHO4YIEHA B CTENEHD 1
40. | 14 Jlenenue ogHO4YIICHA HA OJTHOWICH 1
41. | 14 ITomoOusie onHowieHsl. ClloKeHNE U 1
BBIYMTAHHE MTOJOOHBIX OHOWIEHOB
42. | 14 O060061IeHne 1 KOHTPOJIb o TeMe «CTeneHb ¢ 1
HaTypaJabHbIM noka3areaeM. O THOUWICHBD)
43. | 15 IlonsiTHe MHOrOWIEHA 1
44, | 15 Brraucnenune 3Ha4eHus MHOTOUJIeHA 1
45, | 15 CioxeHre W BEIUNTaHNE MHOTOYJIEHOB 1
46. | 16 VYMHOKEHHE OJHOYIIeHAa Ha MHOT'OWICH 1
47. | 16 YMHOKEHHE ABYWICHA HA MHOTOWICH 1
48. | 16 VMHOXKXEHHE MHOTOYJIEHOB 1
49. | 17 Brinecenne ogHowIeHa 32 CKOOKHU 1
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50. | 17 Paznoxenne MHOTOWIeHAa HA MHOKHUTEIIH. 1
MeTto rpyIImupOBKH

o°l. | 17 Paznoxxenne MHOroujeHa Ha MHOKUTENH. 1
MeToa rpynnupoBKU

52. | 18 O060061IeHre 1 KOHTPOJIb IO TEME 1
«MHOrowJIeHbI»

53. | 18 IToaroroska K IMarHOCTHKE 1

54. | 18 [IpomexyTOuHasl TMarHOCTHKA 1

55. |19 [IpoMexyTouHasi AMarHOCTHUKA 1

56. | 19 dopmyIbl KBaJipaTa CyMMBI U KBaJiparTa 1
pa3HOCTH

57. 119 CBopaunBaHue KBaJpaTa CyMMBbI U pa3HOCTH 1
JIBYX BBIPQKCHUHU

58. | 20 BrleneHue mojxHoro KBajapara 1

59. | 20 Bo3Beaenue B ky0 CyMMBI U Pa3HOCTH JIBYX 1
BBIPAKECHHI

60. | 20 Pa3HoCTh KBapaToOB 1

61. | 21 Pa3HoCTb KBaJipaToB 1

62. | 21 Cymma Ky0OB H pa3HOCTh KyOOB 1

63. |21 [Ipumenenue Gpopmys COKpamEHHOTo 1
YMHOXEHHS B apu(MeTHKe

64. | 22 [Ipumenenue hopMyi1 COKpAIIEHHOTO 1
YMHOKEHHUSI JUIsl pElICHUs YpaBHEHUM

65. | 22 O06o0011eHne 1 KOHTPOJIb 10 TeMe «DOopMyITbI 1
COKPAEHHOTO0 YMHOKEHHUSD

66. | 22 [Tpu3HaKu JeTMMOCTH 1

67. | 23 OcHoBHas TeopeMa apuHMETHKH 1

68. | 23 Hcnonp3oBanue anreOpanvyeckux BeIpaxeHud | 1
JUIS pellieHus 3a71a49 Ha IeJTMMOCTh

69. | 23 YETHOCTh M HEYETHOCTD 1

70. | 24 JleneHue ¢ 0CTaTKOM U €ro CBOMCTBA 1
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71. | 24 CrnoxeHue U BBIYMTaHHE OCTaTKOB 1

72. | 24 YMHOXEHHE OCTaTKOB 1

73. | 25 O6o00meHne u KOHTPOIb 1Mo TeMe «Jlemumocts | 1
W OCTATKI»

74. | 25 [IpsiMast mponopHHUOHATBHOCTD 1

75. | 25 ['paduk mpsiMOi MPOMTOPIIMOHATIEHOCTH 1

76. | 26 Jlunetinas QyHkms 1

77. | 26 Jluneitnast yHKIHS 1

78. | 26 OcCHOBHOE CBOMCTBO JUHEHHON () YHKIIUH 1

79. | 27 JIunelinas QpyHKuMs, TpapuK KOTOpOH 1
IPOXOJIUT Yepe3 JBE 3aJaHHBIC TOUKH

80. | 27 B3anmMHoe pacnonoxxenue rpadukoB 1
TUHEHHBIX QYHKIIUN

81. | 27 JluneitHoe ypaBHEHHE C ABYMS nepeMeHHbiMH | 1

82. | 28 I'paduk nuHEITHOTO ypaBHEHUS C IBYMS 1
NIepEMEHHBIMU

83. | 28 O00061IeHre 1 KOHTPOJIb 10 TeMe «JInHeiHas 1
byHKIIHS

84. | 28 Cucremsl 1
JIMHEMHBIX YpaBHEHUU

85. | 29 Pemenue cucrem TMHENHBIX ypaBHEHUI 1
METOIOM CIIOKCHHS

86. | 29 Pemenne cuctem MMHEHHBIX ypaBHEHUI 1
METOOM CIIOKECHHUS

87. | 29 Pemenue cucrem TUHEHHBIX ypaBHEHHI 1
METOIOM MOACTaHOBKH

88. | 30 Pemrenue TeKCTOBBIX 33a4 MPH MTOMOIIN 1
CHUCTEM JIMHEHHBIX YpaBHEHUI

89. | 30 Pemenne TekcTOBBIX 3a4a4 IPU TOMOIIH 1
CHUCTEM JINHENHBIX YPaBHEHUI

90. | 30 ['paduueckas HHTEPIPETALIHS CHCTEM 1
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JIMHEMHBIX YPAaBHEHUH C IBYMS IEPEMEHHBIMU

91. | 31 O06o01meHNe U KOHTPOIIb 10 TeMe «CHCTeMBbl 1
JINHEMHBIX YPABHEHUID)
92. 131 [ToaroToBka K UTOrOBOM KOHTPOJIbHOU pabore | 1
93. | 31 IToaroroBka K UTOrOBOM KOHTPOJIbHOM pabore | 1
94. | 32 Hrtorosas koHTposnbHas paboTa 1
95. | 32 Hrorosas koHTponbHas pabora 1
96. | 32 AHanM3 KOHTPOJIBHOM PaboThI 1
97. |33 HTtorosoe noBTOpeHNE 1
98. | 33 Htorosoe noBTopeHue 1
99. | 33 HToroBoe moBTOpPECHHE 1
100.| 34 Hrtorosoe nmoBTopeHue 1
101.| 34 Htorosoe noBTopeHue 1
102.| 34 HTtorosoe nmoBTOpeHNE 1

19



JIucT jomosiHeHHui 1 M3MEHEHN

Ne JdomoHeHnusi, ©3MEeHEHUs Hara CoraacoBanue ¢

aIMHUHHUCTPaL el
Mo P
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