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0a30BbIi YPOBEHD



HHOACHUTEJIBHASA 3AIINCKA

Anrebpa sBIseTCSs OAHMM M3 OINOPHBIX KypCOB OCHOBHOI'O OOIIEro oOpa3oBaHMS: OHA
o0ecrieynBaeT N3y4eHUe IPYrux AUCIHUILINH, KaK €CTECTBEHHO-HAyYHOT0, TaK ¥ TyMaHUTapHOTO
[IUKJIOB, €€ OCBOEHHE HEOOXOIUMO Uil MPOJOJKEHUSI 00pa30BaHMs U B TIOBCEAHEBHOM KH3HH.
PazButne y oOy4aromuxcs HayYHBIX NPEICTABICHUH O TPOUCXOXKICHHH M CYIIHOCTH
anreOpanveckux aOCTPaKIMii, CrocoOe OTpaKeHHUS MATEeMATHUECKOW HAyKOW SBICHUA U
MPOIECCOB B NPUPOJEC M OOLIECTBE, POJIM MATEMaTHYECKOTO0 MOIETHPOBAHUS B HAyYHOM
MO3HAHWU U B TPAKTHKE CIOCOOCTBYET (OPMHPOBAHMIO HAYYHOTO MHPOBO33PEHHUS M KAa4eCTB
MBIIIUICHUS, HEOOXOAUMBIX JUIsl aJaNnTalid B COBPEMEHHOM LM(ppoBoM olmiecTBe. M3yuenue
anreOpbl o0ecrieynBaeT pa3BUTHE YMEHHS HaOMI0IaTh, CPAaBHUBATh, HAXOIUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTHYHOCTH MBIIUICHHS, CHOCOOHOCTH AapryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
JEWCTBUSL U BBIBOJIBI, (POPMYJIHPOBATh yTBEpKAeHHU. OCBOCHHE Kypca anreOpbl o0ecriednBaeT
pa3BUTHE JIOTUYECKOTO MBIIUICHUS OOYYalONUXCSA: OHHM HCIOJNB3YIOT JETYKTUBHBIE W
WHIYKTHUBHBIE PacCyKJCHUs, 0000IIEHNe W KOHKPETH3AIMIo, adCTparupoBaHWE W aHAJOTHIO.
OOyuenue anrebpe mpeArnoyaracT 3HAYUTEIBHBI OOBEM CaMOCTOSTEIBLHOW JESTEIBHOCTH
00yJarmuxcs, TMOITOMY CaMOCTOSITENIbHOE peIIeHWe 3a7ad  SBISIETCS — peanu3anueit
JEeSATeTPHOCTHOTO TIPHHIIAIIA O0YYIEHUSI.

B crpykrype mnporpamMmmbl ydeOHOro Kypca «Aunredbpa» Uii OCHOBHOTO OOIIEro
00pa3oBaHMsI OCHOBHOE MECTO 3aHMUMAIOT COJEp)KaTeIbHO-METoAnYeckne IuHuM: «Yucma u
BBIUMCIICHUS», «AINTeOpanveckue BBIPAKCHUS», «YpaBHEHHs W HEpaBEHCTBa», «DYHKIUNY.
Kaxnmas U3 3THX comepKaTeTbHO-METOANYECKUX JIMHUI pa3BUBAETCS Ha TMPOTSHKCHUU TPEX JIeT
M3YYEeHHs Kypca, B3aUMOJACHUCTBYS C JPYTUMHU €ro JUHHUSAMH. B Xoae uzydenus yuyeOHOro Kypca
00y4aroUMMCcs IPUXOAUTCS JIOTHUYECKH PACcCyKIaTh, UCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN
S3bIK. B CBSI3U € 3TUM B Iporpammy y4eOHOTo Kypca «Ayredpay BKIOYEHBI HEKOTOPbIE OCHOBBI
JIOTUKH, TpPEICTaBJICHHbIE BO BCEX OCHOBHBIX pa3feflax MaTeMaTH4YecKoro oOpa3oBaHUSA U
CIOCOOCTBYIOLIME OBJIA/ICHUIO 00YYaIOIIUMHCS OCHOB YHUBEPCAILHOTO MaTEMAaTUYECKOTO S3bIKA.
ConepxaTtenbHOM U CTPYKTYPHOM OCOOCHHOCTBIO Y4YeOHOTO Kypca «Anredpa» sIBISIETCS €ro
MHTETPUPOBAHHBIN XapakTep.

Copneprxanue muHUU «Yucaa U BBIYUCICHUSD CITY>KUT OCHOBOH ISl AalIbHEHIIIEr0 H3yUYeHUs
MaTeMaTHK{, CHOCOOCTBYeT Ppa3BUTHIO Yy  OOYYaIOIIUXCS  JIOTMYECKOTO  MBILIUICHHUS,
(OpMHUPOBAHHUIO YMEHHS TOJIb30BATHCS aIrOPUTMAMU, a TAKKE MPHUOOPETEHUIO MPAKTHUUYECKUX
HABBIKOB, HEOOXOJUMBIX JUIsl MOBCEJIHEBHOM XW3HU. Pa3BuTHE MOHATHS O YHMCIE Ha YPOBHE
OCHOBHOTO 00111ero 00pa3oBaHUsl CBS3aHO C PAMOHAIBHBIMU M UPPALMOHAIBHBIMU YHCIIAMU,
(dbopMUpOBaHHEM MPEJCTABICHUN O NEHCTBUTEILHOM 4YHCIE. 3aBEpIICHUE OCBOCHUS YUCIOBOM
JUHUU OTHECEHO K CpeliHeMy 001eMy 00pa30BaHUIo.

Copmepxanue JByX anreOpandeckux JHUHUN — «Anrebpandeckue BBIPAKEHUS» U
«YpaBHEHHUS U HEPABEHCTBA» CIIOCOOCTBYET (POPMUPOBAHUIO Y 0OYUAIOIIUXCS MATEMAaTUYECKOTO
amnmnapara, HeoOXOJAUMOTO JIJIsl pelIeHUs 3a/lad MaTeMaTHKH, CMEKHBIX PEIMETOB U MPAKTUKO-
OpPHEHTUPOBAaHHBIX 3a7ay. Ha ypoBHe OCHOBHOro oOmiero obpa3zoBaHMs y4yeOHBIH MaTepHan
TPYNIUPYETCS BOKPYT palMOHANBHBIX BBIpOKEHHH. AnreOpa IEeMOHCTPHpPYET 3HaueHUe
MaTeMaTHUKU KaK SI3bIKa IS TIOCTPOEHUS MaTEeMAaTUYECKUX MOJIENel, OMHCAHMs MPOIECCOB U
SIBJIGHUW peasibHOTO Mupa. B 3amaum oOydeHus anredpe BXOIAT TakKe JalbHEIee pa3BUTHE
QITOPUTMUYECKOTO MBIIIJICHHUS, HEOOXOAMMOIro, B YaCTHOCTH, /s OCBOSHHS Kypca
nH)OpPMATUKKH, W OBJAJCHWE HaBbIKAMHU JEIyKTUBHBIX paccyxaeHuid. [IpeoOpazoBanue



CHUMBOJIBHBIX (POPM CIIOCOOCTBYET Pa3BUTHIO BOOOPa)KEHUs, CIIOCOOHOCTEH K MaTeMaTHUYECKOMY
TBOPYECTBY.

Conepxanne  (YHKIMOHATBHO-TpPAQUUECKOW  JIMHUM  HAIENeHO Ha  MOJy4YeHHE
00yJaronuMuUCs 3HaHUH 0 QYHKIUAX KaK BaKHEUIICH MaTeMaTUIeCKON MOJIEIH JJIsl OITUCAHUS U
WCCIICIOBAaHMST Pa3HOOOPa3HBIX MPOIECCOB W SIBICHUH B Tpupoie W odmectBe. M3ydeHue
MaTepualia CIOCOOCTBYET pa3BHTHIO y OOYYAIOUIMXCS YMEHHUS HCIIONb30BaTh pPa3IUYHbIC
BBIPA3UTEIBHBIC CPEACTBA SI3bIKA MATEMATHKH — CJIOBECHBIC, CUMBOJIMYECKHE, TpaduyecKue,
BHOCHT BKJIaJl B (pOpMUpOBaHKE PEICTABICHNAN O POJIM MAaTEMATUKU B PA3BUTHH [IUBIIIU3AIIH U
KYJbTYPBI.

CornacHo yyeOHOMY IUTaHy B 7 Kjacce M3ydaercsl yueOHBI Kypc «Anredpa», KOTOPBIi
BKJIIOUAET CJIEAYIOIIME OCHOBHBIE paslienbl cojepkaHus: «Yucna W BBIUKUCICHUS,
«AnreOpanueckre BbIpaKEeHUN», « Y paBHEHUS U HEPaBEHCTBaY, «DyHKIUN.

Ha u3yuenue yueOHOro Kypca «Ainredpa» B 7 kimacce orBogutcs 102 waca (3 yaca B
HEJIEINIO).



COJAEPKAHUME OBYYEHUA
7 KJIIACC

Ymucna v BbIYUCICHUS

JlpoOu OOBIKHOBEHHBIE U JIECTUYHBIE, IEPEX0/ OT OJHOM (OPMBI 3arucH APoOeH K APYyrou.
[lonsATHE pPALMOHAIBHOIO YHCIA, 3alUCh, CPABHEHHE, YNOPSJOYMBAHUE PALUOHAIBHBIX YHUCEI.
Apudmernueckue qeWCTBUS € pallOHATLHBIMU YHCIaMu. Perenue 3a1a4 u3 peanbHOM MPaKTUKY Ha
4acTH, Ha APOOH.

CreneHp ¢ HaTypaJlbHBIM IIOKa3aTeJeM: OIpelesieHHe, MpeoOpa3oBaHUE BBIPAKCHUN Ha
OCHOBE OIIPEJIEICHHUS, 3alICh O0NBIINX YKcel. [IponeHTsl, 3anuch NpoIeHTOB B BUE IpoOU U Apodu
B BHUJIE€ NTPOLEHTOB. Tpy OCHOBHBIE 3a/1a4M HA IIPOLIEHTHI, PELICHUE 33/1a4 U3 PEAIbHOW ITPAKTHUKH.

[IpuMeHeHne npu3HaKOB AEIIUMOCTH, Pa3I0KEHUE HA MHOXKHUTEIIN HATYPAJIBHBIX YHCEIL.

PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE IpsiMasi U 0OpaTHast MPONOPLHUOHAIBHOCTH.

Auaredpanyeckue BbIPaKeHHUs

[TepemeHnHbIE, YHMCIIOBOE 3HAYEHUE BBIPAKEHUSA C MEpeMEHHOW. JlomycThmble 3HAYEHUSA
nepeMeHHbIX. [IpencTaBienre 3aBUCUMOCTH MEKy BETMUMHAMU B BUJIE popMyJibl. Beruncienus no
dopmynam. [IpeoOpazoBanrie OyKBEHHBIX BBIPAKEHU, TOXK/IECTBEHHO PABHbIE BBIPAXKEHUS, IpaBUiIa
peoOpa3oBaHus CyMM M IMPOU3BEACHUMN, MpaBUia PACKPHITUS CKOOOK M MPUBEIEHUS MOJOOHBIX
ClIaraeMbIX.

CBolicTBa CTENEHU C HATYpaJIbHBIM ITOKA3aTEIEM.

OpHounensl U1 MHOrowieHsl. CreneHb MHoOrowieHa. Clio)KeHUE, BBIYATAHHE, YMHO)XXEHHUE
MHOTIO4JIEHOB. DOpMyJbl COKpPAaIEHHOTO YMHOXKEHMS: KBagpaT CyMMbl M KBaJapaT pPa3HOCTH.
dopmyna pa3HOCTH KBaapaToB. Pa3noxkeHrne MHOTOWIEHOB HA MHOXKHUTEIH.

YpaBHeHUs] M HEPABEHCTBA

VYpaBHeHHE, KOpPEHb ypaBHEHUS, INpaBuiIa MpeoOpa3oBaHUs YpaBHEHUS, PAaBHOCUIBLHOCTD
YpaBHEHUIA.

JIuHeitHOe ypaBHEHHE C OJTHOW IEPEMEHHOM, YUCIIO KOPHEHN JIMHEHHOTO YPaBHEHUSI, PEIICHUE
JIMHEWHBIX ypaBHeHU. COCTaBIIEHNE YPaBHEHUN IO YCIOBUIO 3a7a4d. PeleHne TeKCTOBBIX 3a/1a4 C
MIOMOIIIBIO YPABHEHUH.

JluneiiHoe ypaBHEHHE C ABYMs IepeMEeHHbIMH U ero rpaduk. Cucrema JIBYX JHMHEHHBIX
ypaBHEHUU C JByMs IMEpeMEeHHbIMHU. PeleHue cucreM ypaBHEHUH CrIOCOOOM IOJCTaHOBKH.
[Ipumepsl penieHust TEKCTOBBIX 3a7a4 ¢ IOMOILBIO CUCTEM YpaBHEHUI.

DOyHKUUHA

Koopaunara Touku Ha npsiMoil. UnucnoBble MPOMEXYTKH. PaccTosiHue Mexay AByMsl TOUKaMU
KOOPJIMHATHOM TIPAMOH.

[IpsimoyronpHas cuctema koopauHaT, ocu OX u Oy. AOcmucca W opaMHaTa TOYKH Ha
KOOpAMHATHON TUIOCKOCTH. [Ipumepsl rpadukoB, 3amaHHbIX G(opMmynamu. YUreHue rpadukoB
peanbHbIx 3aBucumocted. [lonstue dynkiuu. 'padux dbynkinuu. CpolictBa Qpynkuuid. Jlnneinas
byukiust, e€ rpaduk. I'padux GyHkmuu Yy = |X|. ['padudeckoe pelieHne JTUHEHHBIX YpaBHEHUH U
CUCTEM JIMHEHHBIX YPABHEHUH.

IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI YYEBHOT'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA



JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE Pe3yJbTaThl OCBOCHHUS MPOrpaMMbl  y4eOHOro Kypca «Anredpa»
XapaKTEPU3yIOTCS:

1) naTpuoTHYECKOE BOCIIUTAHHE:

MPOSIBJICHUEM MHTEpEca K MPOIUIOMY U HACTOSIIEMY POCCUUCKON MaTEMaTUKH, [ICHHOCTHBIM
OTHOIIIEHUEM K JOCTHKEHHUSIM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMATHYECKOM IIKOJIbI, K
WCIIOJIb30BAHUIO ATUX JOCTHKEHHUM B IPYTHX HAayKaX W MPUKIAIHBIX cepax;

2) rpa:;kaaHcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMIOJHEHUIO OOS3aHHOCTEH TpaKJaHWHA M peau3alli  €ro Ipas,
MPEACTABICHUEM O MATEMATUYECKUX OCHOBaX (DYHKIIMOHHPOBAHUS PA3IUUHBIX CTPYKTYD, SBICHHM,
MPOLEAYp I'PaXJaHCKOTrO 00IIecTBa (HarpuMmep, BEIOOPHI, ONMPOCHI), TOTOBHOCTHIO K 00CYKIECHHUIO
ATUYECKUX MPOOJIEM, CB3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHIKEHUN HAyKH, OCO3HAHUEM
BOKHOCTU MOPAJIbHO-ITHYECKUX MPUHIIUIIOB B IEATEILHOCTH YUEHOTO;

3) TpyAoBOe BOCIMTAHME:

YCTAaHOBKOW Ha AaKTUBHOE ydYacTHE B PEIICHUM MPAKTUYECKUX 3a7a4 MaTeMaTHYeCKOU
HaIpaBJIEHHOCTH, OCO3HAHWEM BaXHOCTH MAaTEMaTHUYECKOT0 O0Opa30BaHUs HA MPOTSHKCHUH BCEH
KU3HU JUISl YCTIEITHOW TPOo(eCCUOHATBHON JCATENHPHOCTH U PAa3BUTHEM HEOOXOIUMBIX YMEHHH,
OCO3HaHHBIM BBIOOPOM M MOCTPOCHUEM HHIAMBUIYATHHON TPACKTOPHUU OOPa30BaHUS U KHU3HEHHBIX
TIJIAHOB C YYETOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEN;

4) acTeTHYECKOE BOCIIMTAHME:

CIOCOOHOCTBIO K HMOLMOHAIBHOMY U 3CTETHUYECKOMY BOCIHPHUATHIO MaTeMaTHYEeCKHX
00BEKTOB, 3aJla4, pPEeUICHUH, pacCcyXIeHUN, YMEHUIO BUJETh MaTeMaTH4YeCKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HueHHOCTH HAYYHOI0 TO3HAHUS:

OpUEHTAIle B JEsITeNbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAyuYHBIX MpPEICTaBICHUUA 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHsI 4eJIOBEKa, MPUPOAbl U O0OIIecTBa, IOHUMAaHUEM
MaTeMaTHU4eCKON HayKu Kak cepbl YeIOBEUECKON eI TeIbHOCTH, 3TANOB €€ Pa3BUTHS U 3HAYUMOCTHU
JUISL Pa3BUTHS LUBHIIM3ALMU, OBJIAJCHUEM S3bIKOM MAaTEMATUKU U MAaTEMaTUYECKON KyJIbTYypOH Kak
CPEICTBOM IIO3HAHUS MHUpa, OBJIAJCHUEM MPOCTEUIIMMHM HAaBBIKAMHU  HCCIIEI0BATEIbCKON
NEeSATENbHOCTH;

6) pusnyeckoe BocnuTaHue, GopMUPOBaAHME KYJbTYPHI 310POBbSI U IMOLUMOHAJIBHOTO
0J1aronmosIy4us:

TOTOBHOCTBIO IIPUMEHATh MaTeMaTUUYECKUE 3HAHUSI B MHTEPECAX CBOETO 3/10pPOBbs, BEACHUS
3I0pOBOT0O 00pasa >KH3HU (3J0pOBOE NMUTaHHE, COATAaHCUPOBAHHBIN PEXHUM 3aHIATUNH M OTHAbIXA,
peryisipHas ¢u3nyeckas aKTUBHOCTh), C(OPMUPOBAHHOCTHIO HaBbIKa pedUieKCHH, MpPU3HAHUEM
CBOET0 MpaBa Ha OMIMOKY U TAKOTO e MpaBa APYroro 4eJoBeKa;

7) 3K0J10TM4YeCKOe BOCIIUTAHHUE:

OpUEHTAIle Ha MPUMEHEHHE MaTeMaTHYeCKHX 3HAHWM Ui pelieHus 3agad B oOnacTu
COXpPAaHHOCTH OKPY’)KAIOIIEH Cpelbl, IUIAHUPOBAHUSA TIOCTYIKOB M OLIEHKM HX BO3MOXHBIX
MOCNEACTBUIM ISl OKpY>Kalollell cpeibl, OCO3HAHHEM TIJI00ABHOTO XapakTepa JKOJIOTUYECKUX
mpo0JsieM U MyTel UX pelIeHus;

8) ajanTanms K M3MEHAIUMCS YCJIOBHAM COUMAJIbHOM M IPUPOAHOM Cpebl:



TOTOBHOCTBIO K JICHCTBUSAM B YCJIOBMSAX HEONPEIEIEHHOCTH, IOBBIILICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Y€pe3 IPAKTUYECKYI IEATEIbHOCTb, B TOM YHUCJIE YMEHHUE YUYHUTHCS Yy
IpyTuX JIO/eH, MpUOOpeTaTb B COBMECTHOW AEATENHOCTH HOBBIC 3HAHUS, HABBIKH U
KOMIIETEHIIUH U3 OIIbITA JPYIHX;

HEOO0XOIMMOCTBIO B (DOPMUPOBAHUM HOBBIX 3HAHUH, B TOM 4HCiIe (HOpMyTUpOBaTh UICH,
MOHATHS, THUTIOTE3bI 00 00BEKTaX U SIBJICHUSIX, B TOM YHCIIE PaHee HEM3BECTHBIX, 0CO3HABATH
neuuTH COOCTBEHHBIX 3HAHWN M KOMIIETEHTHOCTEH, TNIAHUPOBATH CBOE PAa3BHUTHE,
CTIIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIUIO, BOCTIPUHIMATH CTPECCOBYIO CHUTYAIIHIO
KaK BBI30B, TPEOYIOMINI KOHTPMED, KOPPEKTUPOBATh TPUHUMAEMBIEC PEILICHUS U ICHCTBHSA,
(GhopMyIHPOBATH U OLIEHUBATH PUCKHU U MOCIEACTBUS, (OPMUPOBATH OTIBIT.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3HaBaTeabHbIE YHUBEPCAJIBHBLIC y‘-leﬁHl)Ie JelcTBUS

ba3oBble Jornveckue aelcTBUS:

BBIABJIATE W XapaKTCPU30BATb CYHICCTBCHHBIC NPU3HAKU MAaTCMAaTUUYCCKHUX O6’I)€KTOB,
MOHATHM, OTHOIIEHUH MEXAYy HOHATHUAMHU, (OPMYJIUPOBATH ONPEICIICHUS MOHSITHM,
YCTaHABIIMBAaTh CYIECTBEHHBIA MPU3HAK KiIacCH(DUKAIMKM, OCHOBAHUS JJIsi 0000IICHUS 1
CpaBHEHU:, KPUTEPUH IIPOBOAUMOI0 aHAIIN3A;

BOCHPUHMMATh, (OPMYJIHPOBATh U TNPEOOPa30BBIBATH CYKICHUS: YTBEpAUTEIbHBbIE U
OTpULATCIIBHBIC, CIUHUYHBIC, YHACTHBIC 1 06mne, YCJIOBHBIC,

BBIABJIATE MATCMATHYCCKHUEC 3aKOHOMCPHOCTH, B3aMMOCBA3U U IMPOTUBOPCHUA B q)aKTaX,
JaHHBbIX, Ha6J'IIO)IeHI/I5[X U YTBCPXKACHHUAX, IMpcajlaratb KPUTCPpHUHU IJId BBIABICHUA
3aKOHOMEPHOCTE U IPOTUBOPEUMH;

JieNaTh BBIBOJABI C HCIIOJIb30BAHWEM 3aKOHOB JIOTMKH, NEAYKTUBHBIX M HHIYKTUBHBIX
YMO3aKJIIOUYEHUH, YMO3aKIIOUYEHHUI IO aHAJIOTUH;

pa3bupatrh 0Ka3aTeNbCTBA MAaTEMATUYECKUX YTBEPKIEHUM (IpSAMbIE U OT MPOTHUBHOIO),
MIPOBOJUTH CAMOCTOSITEIbHO HECJIOXKHBIE JI0Ka3aTeIbCTBA MaTeMaTH4YEeCKUX (aKTOB,
BBICTPAaWBaTh APryMEHTAINIO, NMPUBOAUTH NMPUMEPHI U KOHTPIPUMEPHI, 0OOCHOBBIBATH
COOCTBEHHBIE PACCYXICHHUS;

BBIOMpATH CIIOCO0 peleHus yueOHoM 3a1auu (CpaBHUBATh HECKOJIBKO BAPUAHTOB PELICHUS,
BBIOMpATh HanOoJIee MOAXOAIMINNA ¢ YYETOM CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3oBrble uccienoBarejhLcKue 1eiicTBUA .

HCII0JIb30BaTh BOIPOCHI KaK MCCIICIOBATEIbCKHI HHCTPYMEHT MO3HAHUSs, (POPMYJIMPOBAThH
BOIPOCHI, (DUKCUPYIOIIUE MPOTHBOPEUUE, MPOOJIEeMy, CAMOCTOSTEIBHO YCTaHABIHMBATh
HCKOMOE | JJaHHOE, (POPMHUPOBATH THIIOTE3Y, APT'yMEHTHPOBATH CBOIO MO3UIIMIO, MHCHHUE;
MPOBOJIUTh IO CAMOCTOSTEILHO COCTABJICHHOMY TIUIAHY HECJIOXHBIH OKCICPUMEHT,
HeOOJIBIIIOE MCCIICIOBAHUE 110 YCTAHOBIICHUIO OCOOCHHOCTEH MaTeMaTHUECKOro 00bEKTa,
3aBHCUMOCTEH 00BEKTOB MEX]y COOOI;

CaMOCTOSTENILHO (OPMYJIHPOBATH OOOOIIEHHS U BBIBOJIBI TI0 Pe3yJIbTaTaM MPOBEAEHHOTO
HaOIOJICHUS, HUCCIICJIOBAHMSI, OLIEHWBATH JOCTOBEPHOCTh MONYUYEHHBIX pPE3yJIbTaTOB,
BBIBOJIOB M 000OILIEHHIA;

MIPOTHO3UPOBATH BO3MOXKHOE pa3BUTHE MPOIECCa, a TAK)KE BBIABUTATH MPEINON0KEHUS O
€ro Pa3BUTHH B HOBBIX yCIOBUSX.

Pabora ¢ undpopmanueii:



BBISIBJIATH HEIOCTATOYHOCTb M M30BITOYHOCTh MH(OPMAIIUH, TaHHBIX, HEOOXOAUMBIX IS
peleHus 3a/1a4u;

BBIOMpATh, AHATM3UPOBATh, CHCTEMATH3MPOBATh W HMHTEPIPETUPOBATH HHPOPMALIUIO
Pa3UYHBIX BUJOB U (OPM MPEICTABICHHUS;

BbIOMpaTh (opMy HpeAcTaBiIeHUS WHPOPMAIMK M WUTIOCTPHPOBATH PEIIaeMble 3a1auu
cXeMaMH, JruarpaMMaMu, HHOU rpadukoil u nx KOMOMHALIUAMU;

OLIEHUBATh HAAEKHOCTh MH(OPMAIMH MO KPUTEPHUSM, NPEAIOKEHHBIM YUUTEIIEM HIIH
c(OpPMYITHPOBAHHBIM CAMOCTOSTENHHO.

KOMMyHI/IKaTHBHI)Ie YHUBEpPCAJIbHBIC yqeﬁnble JeHCTBHUA:

BOCIIpUHUMATb U q)OpMy.HI/IpOBaTB CYXKJACHUA B COOTBCTCTBHU C YCIIOBUAMU H LCIIAMU
06HIGHI/I$I, SICHO, TOUHO, 'PaMOTHO BbIpaKaTb CBOIO TOUKY 3PpCHUA B YCTHBIX U IIMCbMCHHBIX
TCKCTax, AaBaTb IMOSACHCHHA IO XOAYy PCHICHHA 3aJa4rd, KOMMCHTHUPOBATH HOJIyquHI)IfI
pe3yJbTar;

B X0JIe¢ OOCYXJICHHS 33J]aBaTh BOMPOCHI MO CYIIECTBY OOCYKIAaeMOW TEMBI, TIPOOJIEMBI,
pemaeMoﬁ 3aaa4u, BBICKA3bIBATh WACHU, HALICJICHHBIC HA IMOUCK PCHICHUA, COIMMOCTABJIATH
CBOM CYXKJCHHS C CY>KJIEHUSIMU JPYTMX YYaCTHHUKOB JMajora, 0OHapyKMBaTh pa3iuyuue u
CXOJICTBO TO3WIIMA, B KOPPEeKTHOH (opme ¢GopMyIupoBaTh pa3HOIJIACHS, CBOU
BO3PaXKCHHS,;

NpCACTABIATE PE3YJIbTAThl PCHICHUA 3aJadyr, OKCIICPUMCHTA, HUCCICAOBAaHUA, ITPOCKTA,
CaMOCTOATECIIBHO BI)I6I/IpaTI) (l)OpMaT BBICTYIIJICHUA C y‘-IéTOM 3aaa4 IMpe3CHTauun U
0COOEHHOCTEN ayAUTOpUH;

MMOHUMATh M HCIOJb30BaTh NMPEUMYIIECTBA KOMAHIHON U MHAMBHIyabHOM paboThl Npu
peleHn: y4eOHbIX MaTeMaTHIECKUX 3a/1ay;

MPUHAMATh I1IeJIb COBMECTHOW JIEATENLHOCTH, TUIAHMPOBATH OPraHU3aIMI0 COBMECTHOMN
paboThI, pacrpeaesaTh BUIbI PabOT, TOTOBapUBATHCS, OOCYKIATh MPOIECC U PE3yJIbTaT
paboThl, 000011aTh MHEHHS HECKOJIBKUX JIFO/ICH;

y4acTBOBAaTh B TPYNMOBBIX (hopMax paboThl (00CyXkaeHHS, 0OOMEH MHEHUSMH, MO3TOBBIC
IITYPMBI B IPYTHE), BBITIOIHATH CBOKO YacTh paOOThl M KOOPIUHUPOBATH CBOH JICHCTBHUS C
JIPYTUMU YICHaMU KOMaHJIbI, OICHUBATh KA4eCTBO CBOETO BKIIAJa B OOMIMIA MPOIYKT IO
KpUTEPHSIM, CHOPMYITHMPOBAHHBIM YYACTHUKAMHU B3aUMOJICHCTBUSI.

PeryasiTuBHbI€ YHHBepPCcaJbHbIE YUeOHbIE 1eliCTBHS
Camoopranuszanms:

CaMOCTOSITENIbHO COCTABJIATH IUIAH, AJITOPUTM PELIeHUs 3a7a4u (UM €ro 4acThb), BHIOMpPATh
croco® pemieHus ¢ y4€TOM MMEIOIIHUXCS PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEeHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEUICHH ¢ yu€TOM HOBOM MH(OpMALIUK.

CaMOKOHTPOJIb, IMOLUMOHAIbHbII HHTEJJIEKT:

BIIAJIETh CIIOCO0AaMHM CaMOIPOBEPKH, CAMOKOHTPOJIS IMpollecca M pe3ylibTaTa perieHUs
MaTeMaTH4eCKOH 3a7auu;

MpeIBUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHMKHYTh HMpPH PEIICHUU 3a7aud, BHOCUTH
KOPPEKTUBBI B JIEATEIHHOCTh HAa OCHOBE HOBBIX OOCTOSITENIbCTB, HAllIGHHBIX OIIHMOOK,
BBISIBIICHHBIX TPYTHOCTEH;

OLICHUBATh COOTBETCTBUE pe3yjIbTaTa NEATEIIbHOCTU TOCTABJICHHOW €M U YCJIOBUSIM,
OOBSCHATH MPUYMHBI TOCTHXKEHUS WM HEIOCTIKEHUS LIEIH, HaXOIUTh OLIMOKY, aBaTh
OLIEHKY MTPHOOPETEHHOMY OTIBITY.



HNPEIMETHBIE PE3YJIBTATbBI

K kxon1ty 00yuenus B 7 Kjiacce 00y4yaromuics HOIYUIUT CIETYIOLINE IPEAMETHBIE PEe3yIbTaThI:

Ymucna v BbIYUCICHUS

BbImonHATh, coderass YCTHBIE M INUCbMEHHBIE NPUEMBI, apupMETHYECKHe ICUCTBUS C
paloHaIbHBIMU YHCIIAMHU.

HaxonuTh 3Ha4e€HUS YMCIIOBBIX BBIPAKEHHN, IPUMEHATH Pa3HOOOpa3HbIE CIIOCOOBI M MPUEMBI
BBIUMCIICHUS 3HAUCHHUH JPOOHBIX BRIPAKECHHH, COIEPKAIINX OOBIKHOBEHHBIE U AECATHYHBIC APOOH.

[lepexoauTs OT OTHOW (OPMBI 3aMKUCH YK CEN K APYTroi (peoOpa3oBhIBATh AECATHUHYIO APOObH
B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECSATHYHYIO, B YAaCTHOCTH B OECKOHEYHYIO IECATHYHYIO
TpoOBb).

CpaBHUBATh U YIIOPSI0UYMBATh PAllMOHAJIbHBIE YUCIIA.

OxpyrisTh yncia.

BbINONMHATE NPUKUAKY W OLIEHKY pe3yJibTaTa BBIYMCIIEHUMN, OLIEHKY 3HAYEHHM YHUCIIOBBIX
BbIpa)KEHUI. BBINONHATE JEMCTBUS CO CTETIEHAMHU C HATYPAJIbHBIMU [TOKA3aTEIsIMHU.

[IpuMeHsTh IPU3HAKK JEIMMOCTH, Pa3ioKeHHe Ha MHOKUTENIN HATypaJIbHBIX YHCEIL.

Pemarth mnpakTHKO-OPMEHTHPOBAHHBIE 3a/ayd, CBA3aHHbIE C OTHOIIEHHWEM BEJIWYMH,
MPOIMOPLIHOHAIIBHOCTBIO BEIWYUH, MPOLIEHTAMHU, HHTEPIPETUPOBATh PE3YyJIbTaThl PELICHHUS 3a7ad C
y4€TOM OTpaHUYEHHM, CBSI3aHHBIX CO CBOMCTBAMHU paccCMaTpUBAEMbIX OOBEKTOB.

AJiredpanyeckue BbIpasKeHUs1

Hcnonp3oBaTh anredpandeckyto TEPMUHOJOTHIO U CUMBOJIMKY, IIPUMEHATh €€ B Mpoliecce
OCBOEHUS y4eOHOr0 MaTepuara.

Haxoauts 3HaueHns OyKBEHHBIX BBIPRXKEHUN NIPU 3aJaHHBIX 3HAYEHUSIX TIEPEMEHHBIX.

BeimonHATe npeoOpa3oBaHMs LENOT0 BBIPAXKEHHUS B MHOTOWIEH NPUBEACHUEM IOJ00HBIX
CJIaraeMbIX, PaCKpbITHEM CKOOOK.

BBINOIHATE YMHOKEHHE OTHOYICHA HA MHOTOYICH U MHOTOYICHA HA MHOTOWIEH, IIPUMEHSATh
(bopMyIBl KBaJpaTa CyMMbI M KBaJpaTa pa3HOCTH.

Ocy1iecTBIATh pa3iokKeHNEe MHOTOWIEHOB HA MHOXKHMTEIH C TIOMOIIBIO BBIHECEHUS 32 CKOOKH
00I1Ier0 MHOXKHTEJS, TPYNITUPOBKHU CJIaraeMbIX, IPUMEHEHHs (POPMYJT COKpPAILEHHOIO YMHOXKEHHUS.

[TpuMeHsaTh IPeoOpa30BaHUs MHOTOWIEHOB JUISl PEIIEHUS Pa3jInYHbIX 3a/1a4 U3 MaTeMaTHKU,
CMEKHBIX IIPEIMETOB, U3 PEaIbHON IIPAKTUKU.

Hcnonb30BaTe CBOMCTBA CTENEHEH € HaTypallbHbIMU IOKa3aTeNIsIMU Ul IpeoOpa3oBaHUs
BBIPAKCHUH.

YpaBHeHUs] M HEPABEHCTBA

Pemars nuHENHBIE ypaBHEHHs C OJHOM IEPEMEHHOM, NMPHUMEHss IIpaBWia Iepexona OT
HCXOJHOIO YPaBHEHHUS K paBHOCUIBHOMY eMy. IIpoBepsTs, ABIIAETCSA M YUCIIO KOPHEM YPaBHEHHUS.

[TpumMensTh rpaduyeckre METobl IPH PEILICHUH JIMHEHHBIX YPaBHEHUN U UX CHCTEM.

[TonOupath nmpuMepsl map 4ucell, SBISIOMIMXCS PEIIEHUEM JIMHEHHOro ypaBHEHUS C JIByMs
IIEPEMEHHBIMHU.

CTpouTh B KOOPIMHATHOM INIOCKOCTH I'pauK JIMHEMHOTO YpaBHEHHsI C IBYMsI IEPEMEHHBIMH,
MOJIB3YSICh I'pa)MKOM, IPUBOANUTH NPUMEPHI PEIICHUS YPAaBHEHUS.

Pemats cuctemsl OBYyX JIMHEWHBIX YPAaBHEHHH C JByMs INEPEMEHHBIMH, B TOM YHUCIE
rpaduyecKu.

CocTaBiATh U pelmarh JMHEWHOE YPABHEHHUE WM CUCTEMY JIMHEHHBIX YPABHEHUM 10 YCIOBUIO
3aJ1a4M, HHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3aJ1a4M ITOJIy4EHHBIN pe3ysbTar.



DyHKUUHA

N300paxaTh Ha KOOPAUHATHOHN MPSIMON TOYKH, COOTBETCTBYIOIINE 3aJaHHBIM KOOpPIUHATAM,
Jy4H, OTPE3KU, MHTEPBAJIbI, 3aIUCHIBATH YHCIOBBIC IPOMEKYTKH Ha aIreOpanyecKoM s3bIKe.

OTMeuatb B KOOPAMHATHON TUIOCKOCTH TOYKH I10 3aJJaHHBIM KOOpJIUHATaM, CTPOUTH rpaduku
nuHEeUHBIX QyHKIUH. CTpouTs rpaduk GyHKImm Yy = |X|.

OnuceiBaTh ¢ IOMOIIBIO (PYHKUNH U3BECTHBIE 3aBUCUMOCTH MEXIY BEIMYMHAMH: CKOPOCTb,
BpeMs, pacCTOSIHUE, 1IeHa, KOJIMYECTBO, CTOMMOCTh, IPOU3BOAUTEIBHOCTD, BpeMs, 00BEM pabOTHI.

Haxoauts 3HaueHne (PyHKIMU 0 3HAYEHUIO €€ apryMeHTa.

[lonumaTh Tpaduueckuii croco0 MpeACTaBICHHUS W aHaIW3a HH(pOpMAIUH, W3BIEKATh U
MHTEPIPETHPOBATh HHPOPMALIUIO U3 TPAPHUKOB PEATHHBIX MPOLIECCOB U 3aBUCHMOCTEH.

TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIIACC
N HanmenoBann | KostnvecTBo 4acoB JJIeKTPOHHBbIE
°
€ pa3jeiioB H (uudgposbIe)
n/ Bcer Konrtpoasnsl | IlpakTnueck
TeM o0pa3oBaTe/bHbIC
n 0 e padoThI ue padoTsbl
NPOrpaMMblI pecypcsl




Yucna n

S — bubnuoreka [IOK
' 25 https://m.edso00.ru/7f415b
Panmonanbubie 90
qpciia -
bubnuoreka [IOK
A
Jredpaitieck 27 https://m.eds00.ru/7f415h
nue BI)Ipa)KCHI/Iﬂ
90
Vi aBHEHIS 1 bu6mmorexa [IOK
b 20 https://m.edsoo.ru/7f415b
HEpaBEHCTBA
90
Koopaunatsr u bubnuorexa [JOK
rpadukH. 24 https://m.edsoo.ru/7f415b
Ddynknun 90
MoBToDeHIe I bubmmoreka [{OK
P 6 https://m.edsoo.ru/7f415b
000011IEHNE
90
OBIIIEE
KOJIMYECTBO 102
YACOB I10

[TPOI'PAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O

MPOLIECCA
OBSA3ATEJBHBIE VUEBHBIE MATEPUAJIBI V151 VAEHUKA

1. Marematuka. AnreOpa: 7 kinacc: 6a30Bblii ypoBeHb: yueOonuk/ FO.H. Makapserues, H.I'.
Munmiok, K.W. Hemkos, C.b. CyBoposa; o pen. C.A. TensikoBckoro. -15-e uzj., nepepad.-
Mocksaa: IIpocsemenue, 2023.

METOIUYECKHUE MATEPUAJIBI VIS YUUTEJIA

1. Maremaruka. Anre0pa: 7 kinacc: 6a30Bbiid ypoBeHb: yueounk/ FO.H. Makapsrues, H.I'.
Munmiok, K.U. Hemkos, C.b. CyBoposa; o pen. C.A. TensikoBckoro. -15-e u3j., nepepad.-
Mocksa: IIpocsemenue, 2023

2. Maremaruka. Anredpa:7-9-e kimacchl: 0a30BBIN YPOBEHB: METOMYECKOE TI0COOHe K
npeaMeTHOM muHuM yueOHukoB o anredpe FO. H. Makapriuesa, H. I'. Munmgtok, K. U.
HemkoBa u nip./-2-e u3g.,crep.-Mocksa:[IpocBemenue,2023.-54c¢.

U P®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU HUHTEPHET

https://oge.sdamgia.ru/

https://vpr.sdamgia.ru/



