Pabouas mporpamma mo anredpe (7 — 9 kaaccel ) 1uisi 00ydaromMXCcs ¢ 3aICPKKON
ncuxudeckoro pa3zsutus (3[1P) Ha ypoBHE OCHOBHOTO 00I1I€ro 00pa3oBaHMsl COCTaBJIEHA HA OCHOBE
tpeboBanuit ®I'OC 00O, yrBepkaeHHOTO TprkazoM MuHoOpHayku ot 17.12.2010 Nel1897, k
pe3yabTaTaM OCBOCHHUSI OCHOBHOM 00pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO 00IIEro 0Opa3oBaHus U
¢ yuerom [IpumepHOii ocHOBHO# 0Opa3oBarensHOi porpammbl OO0 (ogo0peHa penieHneM
denepaabHOro y4eOHO — METOMUECKOro 00beIMHEHHS 10 001IeMy 00pa30BaHUIO, TIPOTOKOJ OT
08.04.2015 Nel/15)

Jns peanuzanuu pabodeit mporpaMMbl IpU HEOOXOAMMOCTH OpPTaHU3YeTCs OOydeHHe C
MPUMEHEHUEM 3JIEKTPOHHOTO OOy4YeHHsS M JAMCTAHLIHMOHHBIX 00pa3oBaTelbHBIX TexHosoruu. [Ipu
HEO0XOIMMOCTH JIOMycKaeTcsi TuopuaHas hopma 00ydeHusl.

CrnenuaJjibHble YCJI0BUA Peain3aly NPOrpaMMbl Y4eOHOI0 nmpeamMera «AJredpa» s
o0yuaromuxcs ¢ 3I1P.

[lens u 3amaun npenogaBanust anredpsl ooydarommmcs ¢ 3[TP makcuMalibHO TPUOIMIKEHBI K
3agauam, rnocrasieHHbIM @I'OC OOO, u yuuThIBaioT cienuduyeckre 0coOeHHOCTH YUEHUKOB.

O6yuarommuecst ¢ 3[IP B crity CBOMX MHAMBUYATbHBIX TICUXO(DH3NIECKUX OCOOEHHOCTEN He
BCETJja MOTYT OCBOMThH NMPOTPaMMHBIN MaTepuall IO MaTEMAaTUKHU B COOTBETCTBUU C TPEOOBaAHUSIMU
OCHOBHO# 00pa30BaTeIsHON MPOrpaMMBbl, aIpECOBAHHON HOPMOTUIIMYHBIM 00YYaIOIIUMCS, TaK KaK
y obyuqaromuxcs ¢ 3I1P HanbGonee BbIpaKE€HbI OTCTABaHHS B Pa3BUTUHU CIOBECHO-JIOTHUECKUX (OpM
MBIIICHHS], TIOATOMY aOCTpPaKTHBIE U OTBJICUEHHBIE KaTerOpuu WM TPYAHOLOCTYHHBL. B Toxke
BpeMs IIPH CIIEHATEHOM 00y4EHHH 00ydaloIrecs MOTYT BBIIOJIHATE 3a7aHus 10 anroputmy. OHu
BOCIPUUMYHUBBI K IMOMOIIY, MOTYT BBINOJIHUTH MEPEHOC HA AHAJIOTMYHOE 3a/laHue YCBOEHHOTO
crniocoba perieHuss. CHIKEHHUE Pa3BUTHUSI MBICIUTENBHBIX ONEpaluid U 3aMeJIEHHOE CTAaHOBJICHHE
JIOTUYECKUX JEeHCTBUN MPHUBOIAT K HEIOCTATOYHOM OCMBICICHHOCTH COBEpIIAEMbIX Y4YEOHBIX
neiictBuil. Y oOydaromuxcs 3aTpylHEHbl CUETHbIC BBIYHMCICHHSA, NPOM3BOIUMBIE B yme. B
MMCHbMEHHBIX BBIYMCIECHUSX OHU MOTYT MPOILYCKAaTh OJUH U3 MPOMEXYTOUHBIX maroB. [Ipu padote
C YHCJIOBBIMHM BBIPQKEHUSMH, BBIYMCICHHEM HMX 3HAYCHHs MOTYT HE YIEpKMBATh MPaBHJIbHBINA
nopsiiok nevicteuil. [Ipu ympomenuu, nmpeodpa3oBaHun BblpakeHuid ydamuecs ¢ 3[1P ve moryt
CaMOCTOSITENIHO MPUHATH PELIEHUE O MOCJIEI0BATEIbHOCTH BBINIOJIHEHUS AelicTBUA. KoHKpeTHOCTh
MBIIIJICHHS OCIIOKHSAET YCBOCHHMSI HAaBbIKA PEILICHUs] YPABHEHH, HEPABEHCTB, CUCTEMbl YPAaBHEHHIH.
VM Majo0CcTyImHO COBEpIIEHUE 0OPAaTUMBIX ONEpaIUil.

Pemenne 3amau cONpsKeHO € TPYAHOCTSAMH O(OPMIICHHSI KpaTKOM 3amucH, MpOBEACHUS
aHajIM3a YCJIOBHUS 3a/ayd, BbIIeNEHUs cymecTBeHHoro. OOyuaromuecs ¢ 3[IP 3arpyassiorcs
cenaTh YMO3aKJIIOUeHHE OT OOIIero K YaCTHOMY, HEPEIKO BhIOMPAIOT HEpallMOHAIBHBIE CIIOCOOBI
peLIeHHsI, UHOT/1a OTPAaHNYMBAIOTCS MAHUIYJISIIIUSAMU C YUCIIAMH.

Huzkuii  ypoBeHb pa3BHTHS JIOTHYECKHUX ONEpalHii, HEAOCTATOYHAass O0OOIIEHHOCTh
MBILIUICHUS 3aTPYIHSIOT H3y4deHHE TeMbl «DYHKUUU»: TpH ONpeAeiCHUU = (HYHKIIMOHAIBHOU
3aBUCHUMOCTH, TMpH ONHCAHUM TpapUUecKOod  CHUTyallMd, HUCIOJb3Yysl  FEOMETPUYECKHIA,
anreOpandyeckuii, (yHKIMOHANBHBIN s3bIKU. Hepeako ydwampecs He BUISAT PAa3HULBI MEXKIY
00J1acThI0 oTpeAesieHus] PYHKITMU U 00JIaCThIO 3HAYCHUH.

HcnpIThIBalOT 3aTpyJHEHHs] NMPU YTEHHHM, HE MOTYT BBLICIHUTH TJaBHOE B WH(pOpMAIHH,
3aTPYyIHSIOTCS MPU aHAIN3€e, CPABHEHUH, 0000IICHUH, CUCTeMaTH3aluu, 001a/1al0T HEYCTOMYUBBIM
BHUMaHMEM. Yuamuecs pabOTaloT Ha YPOBHE pENPOAYKTUBHOIO BOCHPHUATHS, OCHOBOH IpH
oOyueHUU SIBJIIETCS MMACCUBHOE MEXaHMYeCKOoe 3allOMUHaHue M3ydaemoro marepuana. Ilpouecc
o0y4yenus obyuatormxcs ¢ 3I1P uMmeeT KOppeKIIMOHHO-Pa3BUBAIOLINNA XapaKTep, YTO BBIPAXKAETCS B
WCIOJIb30BAaHUN 3aJ]aHUM, HANpPaBIEHHBIX Ha KOPPEKIHMIO HMEIOIIMXCS Y HHUX HEJAOCTaTKOB H
ONUpPAETCSl Ha CYOBEKTUBHBIA OMNBIT O0yYarOIIMXCS, CBSI3b M3y4aeMOIo MaTepuaia C peajbHOU
KHU3HBIO.



Jlns mpeonosieHus: TPYAHOCTEH B M3ydeHUH y4yeOHOro IpenMera HeoOXo[uma aJanTarus
o0BeMa U XapakTepa yueOHOro mMarepualia K MO3HABaTEIbHBIM BO3MOXKHOCTSIM yuamuxcs ¢ 3I1P.
Crnenyet y4eOHBIM MaTepual NPENOJHOCUTH HEOONBIINMU TOPILUSIMH, YCIOXKHSSI €r0 MOCTENEHHO,
M3BICKUBATh CIOCOOBI  aJanTalui TPYOHBIX 3aJaHUN, HEKOTOPbIE TEMbl JaBaTh Kak
03HAaKOMUTEIbHBIE; MCKII0YaTh OTAENIbHbIE TPYAHBIE JOKAa3aTEbCTBA; TEOPETUUYECKUN MaTepHal
PEKOMEHJIyeTCsl Hu3y4yaTh B TIPOLIECCE MPAKTHYECKOM JESITeNIbHOCTH 10 PEHICHUI0 3ajad.
Opranudeckoe €IMHCTBO MPAKTUYECKOM M YMCTBEHHOH MAESITETBbHOCTH Y4YalIUXcs Ha YpOKax
anreOpel  COCOOCTBYIOT MPOYHOMY U CO3HATEIIBHOMY YCBOCHHIO Oa3MCHBIX MaTeMaTHYEeCKHX
3HAHUU U YMEHUH.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOT' O ITPEJIMETA

JInuHOCTHBIE pe3yabTaThl:

1) BOCIIUTAaHUE POCCUMCKOM TPaXAAHCKON UIACHTUYHOCTHU: TIATPUOTU3MA, YBAXKECHUS K

OteuecTBy, 0OCO3HAHMS BKJIa/la OTEYECTBEHHBIX YUEHBIX B pa3BUTHE MUPOBOI HAYKU;

2) OTBETCTBEHHOE OTHOIICHHE K YUEHUIO, TOTOBHOCTb M CIIOCOOHOCTh OOYUaIOMIMXCS K
CaMOPa3BUTHUIO U CaMOOOPA30BaHHUIO HA OCHOBE MOTHBAIIMH K 00Y4EHHIO U IO3HAHUIO;

3) OCO3HAHHBIM BBHIOOP M TOCTPOCHHUE AAIbHEHUICH WHIWBHUIYAIBHOW TPACKTOPUU
oOpa3zoBaHus Ha 0a3e OPUEHTUPOBKH B MHpe mpodeccuil 1 mpodecCHOHANTBHBIX MPEANOYTEHUN C
y4€TOM YCTOMYMBBIX IIO3HABATEIbHBIX MHTEPECOB, a TaKXKe Ha OCHOBE (OPMHPOBAHUSA
YBaXXUTEJIBHOTO OTHOLLIEHUS K TPYAY, Pa3BUTHE ONbITA Y4aCTHsI B COL[UAIBHO 3HAYMMOM TPYJE;

4) yMEHHE KOHTPOJIHMPOBATh IMpoLEecC M pe3yiabTaT y4yeOHOW M MaTeMaTH4ecKoil
e TEIbHOCTH;
5) KPUTUYHOCTh MBIIUICHHUS, WHUIIMATHBA, HAXOYMBOCTh, AKTUBHOCTH MPHU PEIICHUH

MaTeMAaTHUYCCKUX 3ajJa4.

MeTtanpeamMeTHble pe3yJabTaThl:

B coorBerctBun ®I'OC OOO BBIAEHAIOTCS TPU TPYIIBl YHHUBEPCAIbHBIX y4eOHBIX
JIEUCTBUIA:

PeryastuBubie YY ]|

1. YMeHue caMoCTOSTETbHO ONPEEeNSITh LIeTH 00yYEeHUs, CTaBUTh U (POPMYIUPOBATH HOBBIE
3ajaun B ydyeOe M IO3HABATENbHON JESITENbHOCTH, pa3BUBAaTh MOTHBBI W HMHTEPECHl CBOEH
MMO3HABATENBHON JIeATeTbHOCTH. OOYyJaroNuics CMOXKET:

. aHAJIM3UPOBATh CYLIECTBYIOIIME M IUIAHUPOBaTh Oyayimue oOpa3oBaTeibHbIC
pe3yiabTaTHl,

. UIEHTU(DUIIMPOBATH COOCTBEHHBIC MPOOJIEMBI U OTIPEILISITEH TIABHYIO MPOOIEeMY;

. BBIBUTATh ~ BEpCUU  pemieHus  npoOsieMbl,  (GOpMyInpoBaTb  TMIIOTE3bI,
IIPEABOCXUINATH KOHEUHBIN pE3yJIbTaT;

® CTaBUTH LICJIb ACATCIBbHOCTU HAa OCHOBEC OHpGI[eHeHHOﬁ HpOGHGMBI N CYHICCTBYIOIINUX
BO3MOKHOCTEH;

. dbopMynupoBaTh y4yeOHbIE 3a/ayd KaK MIard JOCTHXKEHUS IOCTAaBJICHHOHN Ienu
ACATCIIbHOCTH,

° OGOCHOBBIBaTB HOCJIICBBIC OPHUCHTHPLI W MPUOPUTCTHI CCbBUJIKAMHU Ha [ICHHOCTH,

yKa3bIBasi 1 000CHOBBIBAS JIOTHYECKYIO ITOCIIEAOBATEILHOCTD IIIaroB.

2. YMeHHE CaMOCTOSTENbHO IUTAHUPOBATh WYTH JOCTIDKEHUS IIeNiei, B TOM 4YHCIIe
aNbTEPHATHBHBIC, OCO3HAHHO BHIOWpATh Hanbosee d(PPEeKTHBHBIE CIIOCOOBI PEIICHHUS y4eOHBIX U
MO3HABATENBHBIX 3a/1a4. OO0yUYaIOIUIICS CMOXKET:

. ONpeNeNsATh HEOOXOauMbIe JACWCTBHE(s) B  COOTBETCTBHM C Y4eOHOU w
MO3HABATEIBHOM 3a/1a4ell M COCTABIISTh aITOPUTM UX BBITIOJTHECHUS;



. 000CHOBBIBATh U OCYIIECTBIISITH BEIOOP Hanbosee 3PPEeKTHBHBIX CIIOCOOOB peIICHUS
yLI€6HBIX U ITO3HABAaTCIJIbHBIX 3a1a4,

. OMpeeATh/HaAXOAUTh, B TOM YHUCJIE W3 MPEAJIOKCHHBIX BapUAHTOB, YCIOBUS IS
BBHITIOJTHEHUS Y4eOHOM U MO3HABaTEIHLHON 33/1a4H;
. BBICTpanBaTh KU3HEHHBIC TUIAHBI Ha KPATKOCPOUYHOE Oynyiiee (3asBiSATh IICNICBhIC

OPHUCHTHUPLBI, CTaBUTH aJCKBATHLIC UM 3aJayd U Ipeajiaratb I[CﬁCTBHH, YKa3bIBass U 000CHOBEBIBas
JIOTUYCCKYIO ITOCICA0BATCIIbHOCTD I_HaFOB);

. BEIOMpATh U3 MPEUIOKCHHBIX BAPUAHTOB U CAMOCTOSITENILHO UCKATh CPEJI-

CTBa/pecypchl A PEHICHUS 3a/1a4u/JOCTHKCHHUS 1ICIIH;

. COCTAaBJISITh IUIAH pEIIeHUs] MpoOJeMbl (BBITIOJHEHHS TPOEKTA, IMPOBEICHUS
HCCIICIOBaHUA);

. OMpeNesaTh  TMOTCHIHMAIbHBIE  3aTPYAHEHUS TPH  pEIICHHMH  y4eOHOH H
MO3HABATENHHOMN 3a7]a41 U HAXOJUTh CPEJICTBA JJISl UX YCTPAHEHHUS;

. OINKCHIBATH CBOW OMBIT, OGOpMIISiL €ro ajis Tepefadyd APYTUM JIIOASIM B BHJE
TEXHOJIOTHH PEIICHUS MPAKTHYECKUX 3a7a4d ONPeIeIEHHOTO Klacca;

. MJIAHUPOBaTh M KOPPEKTHPOBATH CBOIO HMHAMBHUAYAJbHYIO 00pa30BaTEIbHYIO
TPACKTOPHIO.

3. YMeHue cOOTHOCUTH CBOM AECWUCTBUS C IUIAHUPYEMBIMHM pPE3yJbTaTaMH, OCYILIECTBISATh
KOHTPOJIb CBOEH JAEATENbHOCTH B MpoLEecce AOCTHKEHMsI pPe3ylbTaTa, OIpPENeNATh CIOCOObI
JEeWCTBUI B paMKax MPEAJIOKEHHBIX YCIOBHH M TpeOOBaHMIA, KOPPEKTUPOBATH CBOM ICHCTBUS B
COOTBETCTBHH C U3MEHSIIONICHCS cuTyanueit. OOyJaroniuiics CMOXKeT:

. OTIPECTSATh COBMECTHO C TIEIaroroM W CBEPCTHUKAMHU KPUTEPHH IUIAHUPYEMBIX
PE3yNbTAaTOB U KPUTEPHUH OIICHKU CBOEH yueOHOMU AesITeNbHOCTH;

. CHUCTEMATHU3UpPOBaTh (B TOM 4YHCIE BBIOMPATh NPHOPUTETHBIC) KPHUTCPUU
TUTAHUPYEMBIX PE3YJIbTATOB U OIICHKU CBOCH JESATEIbHOCTH;

. OTOMpaTh WHCTPYMEHTHI [UJIsl OICHUBAHUS CBOCH NEATEIbHOCTH, OCYIIECTBIIATH
CaMOKOHTPOJIb CBOEH JCSITEIPHOCTHA B paMKax MPEAJIOKEHHBIX YCIOBUN U TPEOOBAHMIA;

. OLICHUBATh CBOIO JIEATEIbHOCTh, APTYMEHTUPYS MPUYUHBI JOCTHKEHUS WIH
OTCYTCTBHSI IUNTAHUPYEMOTO PE3YIIbTATA;

. HAaXOJIUTh JOCTATOYHBIC CPEACTBA JJIA BBINOJHEHUS YYeOHBIX JEWCTBUU B
M3MEHSIIOIIENCS CUTYalluy U/WIH TIPU OTCYTCTBUU TUIAHUPYEMOTO pe3ynbTara;

. paboTtas mo cBOoeMy IJIaHy, BHOCHTH KOPPEKTHUBBI B TEKYIIYIO NEATEIHHOCTh Ha
OCHOBE aHaJM3a W3MEHEHUH CHUTyalluu s TOJIyuYeHHUs 3allJlaHUPOBAHHBIX XapaKTEPUCTHUK
MPOAYKTa/pe3ynbraTa;

. YCTaHABIIMBATh CBSI3b MEXAY IOTYYCHHBIMU XapaKTePUCTHKAMHU MPOIYKTa U

XapaKTePUCTUKAMH TIpoliecca JIEITEIbHOCTH M TI0 3aBEPIICHUM JICSITeIIBHOCTH TIpeIjIararh
HA3MEHEHUE XapaKTEPUCTUK IIpoLecca I IMOJIYUYEeHU YIYYIIEHHBIX XapaKTEPUCTUK IPOAYKTa;

* CBepHTb CBOH ,Z[GﬁCTBHH C ICJIBKHO H, HpI/I HGOGXO,Z[I/IMOCTI/I, I/ICHpaBJIHTB OH_II/I6KI/I
CaMOCTOSTENBHO.

4. VYMeHHE OIICHMBaTh TMPABUWIBHOCTh BBIOJTHEHUS Y4eOHOM 3adaduM, COOCTBEHHBIC
BO3MOXXHOCTH €€ perieHus. O0yqaromuics CMOXKET:

. OTIPECIIATh KPUTCPUH TIPABUILHOCTH (KOPPEKTHOCTH ) BBITOJIHCHUS YUeOHOU 3a]1a-

4u;

. aHAJTM3UPOBATh U 00OCHOBBIBATH MPUMEHEHHE COOTBETCTBYIOIIETO HMHCTPYMEHTAPHUS
JUTSL BBITIOJTHEHUS yIeOHOM 3a1a4u;

. CBOOOJIHO TIOJIb30BAaThCS BBHIPAOOTAHHBIMU KPUTCPUSIMH OIEHKA M CaMOOIICHKH,
MCXO/14 U3 1IeNTU U UMEIOIIUXCSI CPEICTB, Pa3inyas pe3yibTaT U CocoObl IeCTBUH;

o OILICHUBAThHb HpOI[yKT CBOGﬁ NCATCIIBHOCTU I10 3a4JaHHBIM I/I/I/IJ'II/I CaAMOCTOSATCIIBHO
OIpe/IeNICHHBIM KPUTEPHUSIM B COOTBETCTBHUH C IIEIIBIO ICATCILHOCTH;

. 000CHOBBIBaTh JOCTHKUMOCTH II€IM BBIOPAHHBIM CIIOCOOOM Ha OCHOBE OIICHKH

CBOUX BHYTPEHHUX PECYPCOB U JOCTYIHBIX BHEIIHUX PECYPCOB;



. (bUKCUpoBaTh W AaHAIM3UPOBATh JIMHAMHKY COOCTBEHHBIX 00pa30BaTEIbHBIX
pE3yIbTATOB.

5. Bnagenue ocHOBaMu CaMOKOHTPOJISI, CAMOOLIEHKH, TPUHATUS PEIICHUH U OCYIIIECTBICHUS
OCO3HAaHHOTO BBIOOpA B yueOHOH U mo3HaBaTeabHOU. OOYyJarOImUNCs CMOXKET:

. HAOMIOAAaTh W aHAIM3MPOBAaTh COOCTBEHHYIO Y4eOHYI0 M II03HaBaTEIbHYIO
TEATENLHOCTD U JISITENBHOCTh IPYTHX 00Yy4JalomuXcs B MPOIEcce B3aNMOIIPOBEPKH;

. COOTHOCHTh  pEaJibHble W  IUIAaHUPYEMBIE  pEe3yJabTaThl  MHIUBHIYaJIbHOMN
00pa3oBaTeNbHON JAEATEIBHOCTHU U JIENIaTh BHIBOJIBL;

. NPUHUMATh PELICHHE B y4eOHOM CUTYAIIMH U HECTH 32 HETO OTBETCTBEHHOCTD;

. CaMOCTOSITENIFHO ONPENENATh MPUYMHBI CBOETO yCIexXa WM Heyclexa W HaXOAWTh
CIOCOOBI BBIXO/Ia U3 CUTYAIMH HEYCIIeXa;

. PETPOCHEKTUBHO OMNpPEENATh, KaKUe NEHCTBHS MO pEIIeHUI0 YU4eOHOH 3a1aud WU

mapamMeTpbl 3THX JCWUCTBHH TMpUBEIM K TIOJYYCHHIO MMEIOMIETOCSd TPOAyKTa Y4eOHOMU
NeSITeNbHOCTH,

. JEMOHCTPHPOBATh TMPUEMBI PETYISIHUHA TMCUXO(PU3NOTOTUIESCKIX/ IMOIMOHATBHBIX
COCTOSIHMM  JJisi  AocTkeHuss  dPdexkra  ycnmokoeHuss  (yCTpaHEHHUS ~ ASMOIMOHAIBHOU
HaNpsHKEHHOCTH), 3((dexkTa BOCCTAaHOBJICHHUs (OCiabiieHUs] MPOSIBICHUH yTromuieHus), 3¢dekra
AKTUBU3AIMH (TTOBBIIICHHS TICUX0()H3NOIOTHIECKON pEaKTUBHOCTH).

ITo3naBaTesibHbIe YY ]

1.YMeHue omnpenensTh IOHATUS, CO3/aBaTh OOOOLIEHMS, YCTaHABIMBATH AHAJIOTHH,
KIIaCCU(UIIUPOBATh, CAMOCTOSITEIILHO BBHIOMPATh OCHOBAHHS W KPUTEPUH ISl KiIacCHU(UKAINU,
YCTaHABIMBATh  NPUYMHHO-CIEACTBEHHbIE  CBS3M, CTPOUTHh  JIOTUYECKOE  pacCyXACHHE,
yMO3aKIioYeHne (MHAYKTUBHOE, JCAYKTHBHOE, M0 aHAJIOTHH) W JAeNaTh BBIBOABL OOydarommiics
CMOXET:

. noa0upaTh CJIOBa, CONOJAYMHEHHBIE KIIOYEBOMY CJIOBY, ONPEACISAIONINE €ro
IIPU3HAKU U CBOMCTBA;

J BBICTPAMBaTh JIOTUYECKYIO IICMOYKY, COCTOSIIYI0 M3 KJIIOUYEBOTO CJIOBA H
COIIOJTYMHEHHBIX EMY CIIOB;

J BBIJICNIATh OOIIMN TPU3HAK JABYX WM HECKOJIBKUX MPEIMETOB WM SBICHUNA U
OOBACHATH UX CXOJCTBO;

. OOBEIUHATh NPEAMEThl U SBJIEHHS B TIPYIIBl IO ONPEICICHHBIM IpPU3HAKaM,
CpaBHUBATh, KJIaCCU(UIIUPOBATH U 0000IATh (PAKTHI U SBICHHUS;

J BBIJICJIATH SIBJICHUE U3 OOLIETO psAAa APYTUX SBICHUMN;

J OIpeNIeNIATh OOCTOATENBCTBA, KOTOpBIE MPEIIIECTBOBATM BO3HUKHOBEHHIO CBS3H

MCXKAY SABJICHUAMHU, H3 IOTHUX 00CTOATEILCTB BBIACIIATE OIPCACIIIONINC, CIOCOOHBIE  OBITH
HpH‘IHHOﬁ AAHHOT'O ABJICHHS, BBIABJIATH IPUYUHBI U CIICACTBUSA HBHGHHﬁ;

. CTPOUTH PACCY)KICHUE OT OOIIUX 3aKOHOMEPHOCTEH K YaCTHBIM SIBICHHUSM H OT
YaCTHBIX SIBJICHUH K OOIIMM 3aKOHOMEPHOCTSIM;

. CTPOHTH PacCyXJCHUE HAa OCHOBE CPABHEHHS IPEIMETOB M SIBICHHMU, BBIIEISS MPU
3TOM 00IIME MPU3HAKY;

. U3J1arath MOJy4eHHYI0 UH(POPMAIIHNIO, HHTEPIPETUPYS €€ B KOHTEKCTE PeLIaeMoin

3aja4m;

. CaMOCTOSITENIHO ~YKa3blBaTh Ha HMH(OPMALUIO, HYXKIAIOIIYIOCS B IPOBEPKE,
npeuIaraTb ¥ MPUMEHSTh CIIOCO0 MPOBEPKU TOCTOBEPHOCTH HH(OPMAIINY;

. BepOaIM30BaTh YMOIIMOHAIBHOE BIICUATIICHUE, OKa3aHHOE Ha HETO UICTOYHHKOM;

. OOBSCHSITH SIBJICHHS, TIPOLECCHl, CBS3M W OTHOILICHHS, BBIABISIEMBIE B XOJE

MO3HABATEIBHON M HCCIIEAOBATEILCKOW NEATETBHOCTH (IIPUBOAUTH OOBSICHEHHE C W3MEHEHHEM
(bOpMBI TIPECTABICHUS;, OOBSICHITH, NETATU3UPYS WIH 0000IIast; OOBICHATh C 33JaHHOW TOYKH
3peHus);



J BBISIBJISITH U HA3bIBaTh NMPUYMHBI COOBITHS, SBJICHUS, B TOM YHCIIE BO3MOKHbIE /
HaumOoJee BEPOATHBIC MPUYUHBI, BOZMOXKHBIE MOCIIECTBUS 3aJaHHON MPUYHUHBI, CAMOCTOSTEIILHO
OCYILIECTBIISISI IPUYUHHO-CIIEICTBEHHBIN aHAIN3;

. JienaTh BBIBOJ HAa OCHOBE KPUTHYECKOIO aHajdu3a pa3HbIX TOYEK 3peHMUS,
MOATBEPKIATh BBIBOA COOCTBEHHOW aprymMeHTalueld WM CaMOCTOSTENhHO TOTYYCHHBIMU
JTaHHBIMHU.

2. YMeHue co3aBaTh, IPUMEHATh U MPeoOpa30BbIBATH 3HAKA U CHMBOJIBI, MOJICTTH U CXEMBI
JUIS pellieHusl y4eOHbIX U MO3HABATENbHBIX 3a/1a4. O0yJaronuiicss CMOXeT:

. 0003HaYaTh CHMBOJIOM M 3HAKOM IIPEAMET W/WIIN SIBIICHHUE;

. OIPEAETATH JIOTUYECKUE CBA3M MEXAY MpeIMeTaMH W/WIH SIBICHUAMH, 0003HA4YaTh
JaHHBIE JJOTMYECKHE CBSA3H C TIOMOIIbIO 3HAKOB B CXEME;

. co3J1aBaTh a0CTPAKTHBIN UM pealibHbIN 00pa3 mpeaMeTa 1/UiTi sIBIICHHS,

. CTPOUTH MOJIENI/CXEMY Ha OCHOBE YCJIOBHUH 3a/1a4M U/WIH CrIoco0a ee PelIeHuUs;

e co3/1aBaTh BepOaJbHbIE, BEIIECTBEHHbIE U HH()OPMAIIMOHHBIE MOJIENU C BBICICHUEM

CYLIECTBEHHBIX XapaKTEpUCTUK OO0bEKTa MJs OINpeAeNieHUs Ccrocoba pelieHus 3aaadd B
COOTBETCTBUU € CUTYALIUEN;

. peoOpa3oBbIBaTh MOAEIU C IIENBIO BBISBICHUS OOLIMX 3aKOHOB, OMPEACIISIONINX
JAHHYIO TIPEIMETHYIO 00J1aCTh;

. MEePEBOAUTE ~ CIOXKHYI0 TI0 COCTaBy (MHOTOACIEKTHYI) WHGOPMAIHNIO U3
rpaduueckoro uin (GopManrn30BaHHOTO (CHMBOJILHOTO) MPEICTaBICHUS B TEKCTOBOE, U HA00OPOT;

J CTPOUTH CXEMY, aJNrOpPUTM JCWCTBUS, WCIPABIATh WM BOCCTaHABIIMBATH
HEU3BECTHBII paHee aJrOpuTM Ha OCHOBE HMEIOLIErocss 3HaHHA 00 00BeKTe, K KOTOpOMY
MIPUMEHSIETCS aTOPUTM;

J CTPOUTH J10KA3aTEIbCTBO: MPSAMOE, KOCBEHHOE, OT IPOTUBHOTO;

. aHATM3UPOBATH/PedIECKCUPOBATh OMBIT Pa3padOTKH M peaju3alud  y4eOHOro
MPOEKTa, HCCIENOBaHUS (TEOPETHYECKOr0, ~ SMIUPUYECKOr0) HAa OCHOBE MPEIOKEHHOU
MpoOJIEeMHON  CHUTyallud, T[IOCTABJICHHOM ~ HENM  W/WIM  33JaHHBIX KPUTEPUEB  OIEHKHU
MPOIYyKTa/pe3ybTara.

3. CwMeicioBoe yrenne. O0y4aromuics CMOKeT:

J HaXOJUTh B TeKCTe TpeOyeMyio MH(pOpMauuio (B COOTBETCTBHH C LEISIMU CBOCH
JESTEITHHOCTH);

. OPHEHTHPOBATbCA B COACPKAHWM TEKCTA, MOHMMATh ILEIOCTHBIH CMBICT TEKCTa,
CTPYKTYPUPOBATh TEKCT;

J yCTaHaBJIMBATh B3aUMOCBS3b OMMMCAHHBIX B TEKCTE COOBITUI, ABJICHUIA, IIPOLIECCOB;

. PE3IOMUPOBATh ITIABHYIO UCIO TEKCTa,

J npeoOpa3oBbIBaTh  TEKCT,  «IEPEBOJS» €ro B JAPYIyl0  MOJAJIbHOCTH,
MHTEPIIPETUPOBATh TEKCT (XYIOXKECTBEHHBIM M HEXYNOKCCTBEHHBIH — Yyd4eOHBIH, HaydHO-
MOTYJISIPHBIN, HH(POPMALIMOHHBIH, TEKCT non-fiction);

J KPUTHYECKH OIICHUBATh COICPKaHUE U (hOpMY TEKCTa.

4.@opMUpOBaHUE W PA3BUTHE SKOJOTUYECKOTO MBILIUICHHUS, YMEHHE MNPUMEHSTh €ro B
MMO3HABATEIPHOW, KOMMYHUKATUBHOM, COIMAILHON NPAKTUKE U MPOPECCUOHATBHOU OpHEHTAITHH.
OO0yJarommiicss CMOXKeT:

J OIIpeJIeNIATh CBOE OTHOIICHHUE K IPUPOIHOI cpere;

J aHAJM3UPOBATh BIMSIHUE HSKOJIOTMYECKUX (DAaKTOPOB Ha Cpely OOWUTaHHS KHUBBIX
OpraHHW3MOB;

. IPOBOANTH MPUYMHHBIN U BEPOSATHOCTHBIN aHAIN3 YKOJOTUIECKUX CHTYAIIHIA;

. IPOTHO3MPOBATh M3MEHEHHs CUTyallud NpPU CMEHe JeicTBUS omHoro (akropa Ha
neiicTBue Ipyroro (axropa;

J pacrpoCTpaHsATh HKOJOTHUECKUE 3HAHUS M y4acTBOBATh B NMPAKTHUECKUX JeNIaX IO

3alIUTE OKPYXKAIOIIEH CPEeIbl;



. BBIPAKaTh CBOE OTHOWICHHWE K MPHPOAE Yepe3 PHUCYHKH, COYMHEHHUS, MOJEINH,
MIPOEKTHBIE PaOOTHI.

5. Pazputne MoOTHMBalMM K OBJIAJICHUIO KYJIbTYPOMl aKTHMBHOTO HCMOJb30BAHUS
CIIOBapeil U APYrux MOUCKOBBIX cucTeM. OOydaronuiics CMOXKET:

. OIpeNIeNIATh HeOOXOIMMbIE KITIOUEBbIE TIOMCKOBBIE CIIOBA U 3aIPOCHI;

. OCYILECTBIATh B3aUMOACUCTBUE C DJIEKTPOHHBIMM IIOMCKOBBIMH CHUCTEMAMH,
CJIOBApsMH;

J ¢bopMUpOBaTh MHOXECTBEHHYIO BBIOOPKY K3 MOHCKOBBIX HCTOYHUKOB JUIS
00BEKTUBH3ALINYU PE3YJIbTAaTOB MIOMCKA;

. COOTHOCHUTB IIOJyYEHHBIE PE3YJIBTAThl IOMCKA CO CBOEH JEATENBHOCTBIO.

KovmmyHnukatuHblie YY /]|

1. YMeHue OpraHu3oBBIBaTH y4eOHOE COTPYIHHYECTBO M COBMECTHYIO JESATEIBHOCThH C
yUuTeleM U CBEpCTHUKaMM; paboTaTh MHAMBHUIYAIbHO M B IpYIIE: HAXOAUTh OOIIee pelleHue u
paspemiats KOH(MIMKTHI HA OCHOBE COTJIAaCOBAHUS MO3MLIMN W yueTa MHTEPECOB; (HOPMYIHpPOBATH,
apryMEHTHPOBATh U OTCTauBaTh cBOe MHEHHE. OOyUaromMNiCcs CMOXKET:

. OIIPEACIATH BO3MOKHBIE POJIM B COBMECTHOM IEATEIBHOCTH;
. UT'PATh ONPEICIICHHYIO POJIb B COBMECTHOU JIEATEIHOCTH;
. IPUHUMATh MO3MLUIO0 COOECENHNKA, MMOHUMAas MO3ULUI0 IPYroro, pazinyaTh B €ro

peun: MHeHuEe (TOYKY 3pEHHs), J0Ka3aTeIbCTBO (APryMEHTHI), (PaKThl; THIOTE3bI, AKCHOMBI,
TEOpHH;

. OIIpeNIeNIATh CBOM JICHCTBUA M JIEHCTBUA MapTHEpa, KOTOPble CHOCOOCTBOBAIM WIIH
IIPENATCTBOBAIIN TPOAYKTUBHOW KOMMYHUKAIUH;

. CTPOWUTH TO3UTHBHBIC ~OTHOIIEHHWS B TMpolecce y4eOHOW ¥ TO3HABATEIBHOM
ACATCIIbHOCTH,

. KOPPEKTHO U apryMEHTHPOBAHHO OTCTaWBAaTh CBOIO TOYKY 3PEHUS, B HUCKYCCHU
YMETh BBIJIBUTAaTh KOHTPApryMEHTHI, MNepedpasupoBaTh CBOIO MBICHH (BJIQJCHUE MEXaHHU3MOM
SKBUBAJICHTHBIX 3aMEH);

. KPUTHYECKH OTHOCUTHCSI K COOCTBEHHOMY MHEHHIO, C JIOCTOMHCTBOM IpU3HABATh
OIMMUOOYHOCTh CBOETO MHEHHS (€CJIM OHO TAKOBO) U KOPPEKTUPOBATH €T0;

. npeajaraTh albTepHATUBHOE PELICHUE B KOH(JIUKTHON CUTYall1H;

. BBIIETISITH OOIIYIO TOUKY 3pEHUS B IUCKYCCHUM;

. JIOTOBApUBAThCA O MpaBUiaX M BOMpocax JUisi OOCYKIAEHHS B COOTBETCTBHH C
IIOCTaBJICHHOM Iepe]l TPYIIION 3a1a4ei;

. OpraHU30BBIBATh YYEOHOE B3aWMOJICHCTBHUE B Tpymie (ONpeAcssaTh OOIIue e,
pacnpeenaTh poju, JoOroBapuBaThes APYT ¢ APYTOM U T. 1.);

. yCTpaHATh B paMKax Juajora pa3pbiBbl B KOMMYHHKAIMHM, OOYCIIOBIIEHHBIE

HEMOHMMAaHHUEM/HETIPUATHEM CO CTOPOHBI coOeceHIKa 3a1auu, (POPMbI T COACPIKAHUS AUAJIOTa.

2. YMeHHE OCO3HAaHHO HCIIOJb30BATh PEYEBBIE CPEACTBA B COOTBETCTBHM C 3adadeil
KOMMYHHUKAIIUH JUIS BBIPQXKEHUSI CBOUX UYYBCTB, MBICIEH M MOTPEOHOCTEW I MJIAHUPOBAHHS U
pPEryJISIIUA CBOEH JEATEIbHOCTH; BJIAJICHUE YCTHOM W NMUCBMEHHON pPEYbl0, MOHOJOIMYECKOU
KOHTEKCTHOM peubto. OOyJaromuiicss CMOXeT:

. OTIpEeNIeNIATh 337a4y KOMMYHHKAIIMH U B COOTBETCTBUHU C HEH OTOMpATh peueBbIe

CPEICTBa;

. 0TOMpaTh U UCIOJIB30BaTh PEUYEBbIE CPEJCTBA B IPOLIECCE KOMMYHHUKAIMH C IPYTUMHU
JI0IbMHU (JIMaJIoT B Mape, B MaJION Tpynme u T. 11.);

. NPEJCTABIATh B YCTHOM WJIM MUCHBMEHHOM (popMe pa3BepHYTHIN IMIaH cOOCTBEHHOM
NESITEIIBHOCTH;

. coOy0aTh HOPMBI IyOIMYHOM pEYM, PErsIaMeHT B MOHOJIOIe W JAMCKYCCHU B

COOTBETCTBUU C KOMMYHUKATUBHOM 3a/1auei;



. BBICKa3bIBaTh M OOOCHOBBIBaTh MHEHHE (Cy)KJIEHUE) U 3alpaliuBaTh MHEHHE
napTHepa B paMKax JIMajora;

. MPUHUMATD PEIlIeHUE B XOJ€ JUAJIOTa U COTJIACOBBIBAThH €0 C COOECETHUKOM;

. CO37aBaTh IMHCbMEHHBIE «KIUIIMPOBAHHBIC» W OPUTMHAIBHBIE TEKCTBI C
MCIOJIb30BAaHUEM HEOOXOUMBIX PEUEBBIX CPEJICTB;

. MCIOJIb30BaTh BepOaIbHbIE CPECTBA (CPEICTBA JOTHUECKON CBSI3M) ISl BBIICICHUS
CMBICJIOBBIX OJIOKOB CBOETO BBICTYILICHUS;

. UCIOJIb30BaTh  HeBepOalbHBIE  CpPEACTBA  WJIM  HArjsAHbIE  MaTepHualbl,
MMOATOTOBJICHHBIE/OTOOPAHHBIE MTO/I PYKOBOJACTBOM yUHUTEIS;

. JieN1aTh OLEHOYHBIM BBIBOJ O JOCTHMXKEHUHU 1M KOMMYHUKAIIMU HEMOCPEACTBEHHO

MOCJIC 3aBCPUICHUA KOMMYHUKATUBHOI'O KOHTAKTA U OGOCHOBBIBaTB €ro.
3. @opmupoBaHWE ¥ pA3BUTHE KOMIIETEHTHOCTH B O0JIACTH  HUCHOJIB30BaHUS
WH(POPMaIMOHHO-KOMMYHUKAIIMOHHBIX TexHoyorui (nanee — MKT). O0yuarommiicss CMOXKeT:

§ LIEJICHANPABICHHO  HMCKaTb M MCIOJb30BaTh  MH(GOPMALMOHHBIE  PECYpPCHI,
HEOO0XOAMMBIE IS pelIeHus] y4eOHBIX U MPAaKTUYECKUX 3a/1au ¢ momoiisio cpeacts UKT;
. BBIOMPATh, CTPOUTH U HCIIOJIb30BaTh a/IEKBATHYIO MH(DOPMAIIMOHHYIO MOJAEH IS

nepeaadym CBOUX MBICIIEH cpeacrBaMu C€CTCCTBCHHBIX U (bOpMa.]'II)HI)IX SA3BIKOB B COOTBETCTBHH C
YCIOBUAMU KOMMYHUKAITUU

. BBIZICIISITH HHOOPMAITMOHHBIA acTEKT 3a7a4u, ONEPUPOBATh JAHHBIMH, HCTIOIb30BaTh
MOJIeJIb PELICHUs 3a/1a4u;
. MCIOJIb30BaTh KOMIIBIOTEPHBIE TEXHOJOTHH (BKIIOYash BHIOOp aJeKBATHBIX 3ajladye

MHCTPYMEHTAJIBHBIX  NPOTPAaMMHO-ANINapaTHBIX  CPEACTB M CEPBHCOB) ISl pEIICHHUS
MH(POPMAIIMOHHBIX U KOMMYHUKALMOHHBIX YUeOHBIX 3a/1a4, B TOM YHCJIe: BRIYUCICHHUE, HATUCAHNE
nHceM, COYMHEHHH, TOKIaI0B, pedepaToB, CO3IaHNE IPE3CHTANN | Ap.;

. UCTIOJIF30BaTh HH(OPMAIUIO C YIETOM 3THYECKHX M MPABOBBIX HOPM;

. co37aBaTh WH(OPMAIIMOHHBIE PECYpChl Pa3HOTO THUMA WM IS Pa3HBIX AyAUTOPHH,
co0oaTh HH(GOPMALIMOHHYIO TUTHEHY U TpaBuiia UHPOPMALIMOHHOM 6€30MacHOCTH.

IIpenmeTHble pe3yJibTaThI:

1) OCO3HaHWE 3HAYeHHs] MATEMaTUKHU I [TIOBCETHEBHOM KM3HU YEIOBEKa,

2) MIpPEACTaBICHUE (o] MaTeMaTU4eCKOM HayKe Kak  cdepe

MaTeMaTU4YeCKON

JEeSTeNIbHOCTH, 00 3Tamnax e€ pa3BUTHS, 0 €€ 3HAYUMOCTH JJIsl pa3BUTHUS [IUBUIIM3AIHH;

3) pa3BUTHE YMEHHUN paboTaTh ¢ y4eOHBIM MAaTeMAaTHUYECKUM TEKCTOM (aHAIM3UPOBATh,
U3BJICKATh HEOOXOIMMYI0 WH(POPMAIMIO), TOYHO U TPAMOTHO BBIPAXKaTb CBOU MBICTH C
MPUMEHEHUEM MAaTeMaTHYeCKOH TEPMUHOJIOTUU M CHUMBOJMKH, TMPOBOJUTH KiIaccuuKaiuu,
JIOrH4YecKre 00OCHOBAHUS,

4) BJIaJicHHE 0a30BBIM MOHATUWHBIM aMIapaToM 110 OCHOBHBIM Pa3JieNaM COICpKAHUS;

5) crucTeMaTUYeCcKHe 3HaHUs O QYHKLHUAX U UX CBOWCTBAX;

6) IIPAKTUYECKH 3HAYMMBIE MaTEMaTHYECKHE YMEHHUS M HAaBBIKHM, UX I[PHUMEHEHHE K
PELICHUI0 MAaTEMATUYECKUX U HEMATEMAaTUYECKUX 3aad MIPEI0JIararoee yMeHus:

. BBIIIOJIHATH BBIYUCIICHUS C JEHCTBUTEIBLHBIMU YUCIIAMY,

. peuiaTb ypaBHEHMs!, HEPABEHCTBA, CUCTEMbl YPAaBHEHUI U HEPABEHCTB;

. pelaTh TEKCTOBBIE 331a4l ApUPMETUYECKUM CIIOCOOOM, C OMOILBIO COCTABIECHUS U
pelIeHUs] ypaBHEHUH, CUCTEM YPAaBHEHHUM U HEPABECHCTB;

. UCIOJIb30BATh ANTeOpandecKuii A3bIK ISl ONUCAHUS TPEAMETOB OKPYKAIOILIET0 MUpa
Y CO3/1aHHS COOTBETCTBYIOIIMX MaTEMAaTHYECKUX MOJECIIEH;

. IIPOBEPUTH IPAKTUYECKHE PACYETHI: BBIYMCICHHUS C MPOLIEHTAMH, BBIUYUCICHHS C

YUCJIOBBIMU TOCIJIEIOBATEIbHOCTSIMU, BBIUUCICHUS CTATUCTUYECKUX XapPAKTEPUCTHUK, BHITTOJIHEHHE
NpUOIMKEHHBIX BBIUMCICHHUIH;
. BBITIOJTHATH TOXIECTBEHHbIE MPEOOPa30BaHMsl PAllMOHABLHBIX BBIPAKECHMUIA;



° BBIITIOJIHATH OIICpallvi Had MHOXKECTBAMU

. UCCIe1oBaTh (PYHKIIUHU U CTPOUTH MX Tpa(UKH;

. YUTaTh W HCHOJB30BaTh HH(OpMAIMIO, TPEACTABICHHYIO B BHJIE TaOIHIIbI,
JMarpaMMBbl

(cTonbuaToit MM KPyroBow);

. pemnaTe MpocTelIne KOMONHATOPHBIC 3a1a4H.

Anzebdpauueckue evipasricenusn

BbInycKHUK HAy4YHMTCS:

- OTIEpUPOBATH MOHIATHSAMHU "TOXIECTBO", "TOXKIECTBEHHOE TTpeoOpa3oBaHue", penaTh
3aJ1auu, coepkamue OyKBeHHbIE TaHHbIe, paboTaTh ¢ hopMmynamu;

- OIIEpUPOBATh NOHATUAMHU "KBaJpaTHBIM KOPEHB", IPUMEHATD €r0 B BBIUNCICHMSIX;

- BBINOJIHATE TPE0Opa3OBaHHE BBIPAKEHUH, COAEPXKAIIMX CTEHNeHH C LEJIbIMU
NoKa3aTesiIMU U KBaJ[paTHbIE KOPHH;

- BBITOJIHATH TOXKIECTBEHHBIE IPe00pa30BaHuUs PAllHOHAIBHBIX BBIPAXKEHUN HA OCHOBE
IPaBUJI I€HCTBUI HaJl MHOIOYJICHAMH U aJIreOpandyecKuMu IpoOsiMu;

- BBINOJIHATh PA3JI0KEHUE MHOTOYJICHOB HA MHOKUTEIH.

Ypasnuenusn

BbInyCKHUK HAY4YUTCH:

- pemaTbh OCHOBHBIE BUbI PAllMOHAJIBHBIX YPABHEHUN C OJHOM MEPEMEHHOM, CHUCTEMBI
JBYX YPaBHEHUH C JBYyMS IIEPEMEHHBIMU;

- MOHUMATh ypaBHEHHE KaK BaKHEHMIyI0 MaTeMaTHYECKYI0 MOJENb JIJsi ONMUCAHUS U
M3YyUEHHUs] Pa3HOOOPA3HBIX pPEaTbHBIX CUTYallMid, pelaTb TEKCTOBBIC 3aJayl anreOpanvyeckuM
METOJIOM;

- NPUMEHTh TpaduyecKkue MPEACTaBICHUS Ui  HUCCIEJOBaHMS  ypaBHEHUH,
HCCIICAO0BaHUA U pCHICHUA CUCTEM ypaBHeHI/Iﬁ C ABYM NNICPCMCHHBIMU.

Hepasencmea

BbInyCKHUK HAy4YUTCH:

- IIOHMMAaTh TEPMHUHOJIOTHIO U CUMBOJIMKY, CBSI3aHHBIE C OTHOILIECHHEM HEPAaBEHCTBA,
CBOMCTBA YUCIIOBBIX HEPABEHCTB;

- pelarh JIMHEWHbIE HEPABEHCTBA C OJHOM IIEPEMEHHOM M UX CHUCTEMBI; peIlaTh
KBaJ[paTHbIC HEPABEHCTBA C ONIOPOM HA rpaMuecKue NpeACTaBICHUS;

- IIPUMEHSTh anmnapaT HEPaBEHCTBA [UIsl PELIEHMs 3aJad MX pPa3IMYHBIX pa3ieiioB

Kypca.

Yucnoevie mnodcecmea
BbInyCKHUK HAYy4YUTCH:
- MOHUMATh TEPMUHOJIOTMIO U CHMBOJIMKY, CBS3aHHbIE C MOHSITHEM MHOKECTBA,
BBIITOJIHATD OIICpallvid Ha MHOXKCCTBAMU;
- HCIOJIb30BATh HAYAJIbHBIC ITPCACTABJIICHHUA O MHOKCCTBC ,Z[GﬁCTBHTGJIBHBIX qucell.

- pa3BUBaATh TPEJACTABICHUE O YHCIE M YHUCIOBBIX CHCTEMax OT HATYPaJIbHBIX [0
HeﬁCTBHTeHBHBIX YuCCI; O poJIr BBIYHUCJIICHUU B IMPAKTHUKCE;

- pa3BuBaTh " YTJ'IY6I/ITB 3HAHUA O I[GCHTHHHOﬁ 3aIlncu HeﬁCTBHTeHBHBIX qYuCcell
(mepuoauYecKre U HEMEePUOIUIECKHE Tpoon).

Dyukyuu
BbInyCKHUK HAy4YUTCH:



- NOHMUMATh M UCIOJB30BaTh (DYHKIHMOHAIBbHBIE TIOHATHS, S3BIK (TEPMHHBIL,
CUMBOJIMYECKUE 0003HAUCHUS );

- CTPOUTH TpaduKu >3JIeMEHTAapHBIX (YHKIWI, HCCIEeAOBaTh CBOMCTBA YHCIOBBIX
(GyHKIMN HAa OCHOBE M3Y4YEHUs TIOBEJCHUS UX I'PapHKOB;

- MOHMMATh (QYHKIMIO KaK BaXHEWIIYI0 MaTEMaTHYECKYI0 MOJAETb JIsi OMHCAaHUS
IIPOIIECCOB M SIBJICHUH OKPYXXAIOLIETO MHpa, NPUMEHATh (PYHKIIMOHAIBHBIN SI3BIK JJISI OMMCAHUS H
MCCIIEIOBAHMS 3aBHCUMOCTEH MEX 1y (PU3NUYECKUMH BeTHYNHAMH;

- MOHUMATh U UCMOJIb30BaTh SI3BIK MMOCIEI0BATEIBLHOCTEH (TEPMHUHBI, CHUMBOJIMYECKUE
0003HaueHHUs );

- OPUMEHATh  (OPMYJIBI, CBSI3aHHBIE C apU(PMETHYECKOW W T'eOMETPUYECKON
IporpeccusiMu, U anmapar, copMUpOBaHHBIN IPU U3YyUCHUU IPYTUX PA3/ENOB Kypca, K PEHICHUI0
3a7ad, B TOM YHCIIE C KOHTEKCTOM M3 PEaTbHON KU3HHU.

Dnemenmsl NPUKAAOHOU MAMEMAMUKU

BbInyCKHUK HAYYUTCH:

- HCIIOJIBb30BATh B XOA€ peH_IeHI/ISI 3a1a4 BHGMGHTapHBIe HpeI[CTaB.HeHI/IH, CBSI3aHHBIC C
MPpUOMKEHHBIMY 3HAYCHUSIMHU BEJTMYHH,

- WCIIOB30BaTh MPOCTEHIINE CIIOCOOBI MPEACTABICHUS W aHajdn3a CTaTUCTUYECKHX
JAHHBIX;

- HAXO/UTh OTHOCUTEIBHYIO YaCTOTY U BEPOSITHOCTD CITy4aifHOTO COOBITHS;

- peraTh KOMOMHATOPHBIE 33]]a4l HAa HAXO0XACHHUE YnCciia 00BEKTOB MJIM KOMOWHAIIWA.

COJEPKAHUE YYEBHOI'O ITPEIMETA

Copepxanne ydeOHOTO TpemMmeTa «Anredpa» B 7-9 kimaccax MPEACTAaBICHO B BUJE
CIEAYIOUIMX COAEepKaTelabHbIX pa3nenoB: ''AJreopa', "UucinoBble MHOxkecTBA", "DyHknun',
""J/ieMeHTHI NPUKJIATHONH MaTeMaTHKHU'", "' Aiired0pa B HICTOPH4YeCKOM pa3BuTuH'.

Conepxxanmne pasnena '"Aaredpa'" ¢opmupyeT 3HaHHA O MaTEMAaTUYECKOM S3BIKE,
HEeoOXOUMBIE MJIsl pPEIICHHs MaTeMaTU4YeCKuX 3ajad, 3a/7ad K3 CMEXKHbBIX JUCLUUIUIMH, a TaKxkKe
NpaKTUYeCKHX 3afad. V3ydeHue mMaTepuana CHOCOOCTBYET =~ (OPMHPOBAHHUIO Y ydalluxcs
MaTe€MaTU4YeCKOro amnmapaTra pelieHHs 3aJad C MOMOILIBI0 ypPaBHEHUH, CUCTEM YPaBHEHHU H
HEPABEHCTB.

Marepuan 1aHHOTO pasjiesia MPEACTaBICH B aclleKTe, CIOCOOCTBYIOMEM (POPMUPOBAHUIO Y
y4alluXcsd YMEHHUs IM0Jb30BaThCs anroputMamu. CylecTBEHHAs poJib HPU 3TOM OTBOJIUTCS
Pa3BUTHUIO AJITOPUTMUYECKOTO MBILIJICHUS - Ba)KHOM COCTABJISIIOLIEH MHTEIUICKTYalbHOTO PA3BUTHUS
YeJI0BEKa.

Conepxxanne pazzgena "YUnciaoBble MHOKeCTBA' HalEJIEHO HA MAaTEMATUYECKOE pa3BUTHE
yyamuxcs, GOpMUPOBAHUE Y HUX YMEHUS TOYHO, CXKAaTO M SICHO U3JIaraTh MBICIHM B YCTHOU H
MIMCbMEHHOW peun. MaTtepuan pasziena pa3BUBaeT NOHITHE O YHUCIIE, KOTOPOE CBA3aHO C U3YUEHHEM
JNEUCTBUTEIBHBIX YHCET.

Llenb cogepkanus pasnena "®yHKHUU'" - MOJyYeHUE MIKOJIBHUKAMH KOHKPETHBIX 3HAHHI
0 (DYHKIIMM KaK BayKHEHIIEH MaTeMaTH4eCKON MOJIENTH /ISl OMMCAHUS M UCCIIEJOBAHUS IPOIIECCOB U
SBICHUN  OKpyxkatomero Mupa. COOTBETCTBYIONIMH MaTepHal  CIIOCOOCTBYET  Pa3BUTHIO
BOOOpaXEHUSI U TBOPUECKUX CIMOCOOHOCTEH ydaluxcs, YMEHHIO MCIIOJIb30BaTh PAa3IMYHbIC SI3BIKU
MaTeMaTHUKH (CIIOBECHBIN, CHMBOJIMYECKUH, TpaUUECKHii).

Coneprkanue pazaena '"JjieMeHThl NPUKJIATHOH MAaTEeMATUKHU'' PACKPBIBACT MPUKIATHOE
U IPaKTUYECKOE 3HAYECHUE MaTeMAaTUKHM B COBPEMEHHOM MHpe. Marepuan JaHHOrO pasjena



crocoOcTByeT (HOPMUPOBAHUIO YMEHUN MPECTABIATh U AaHAIM3UPOBATH PA3IMUYHYI0 HH(POPMAIIHIO,
MMOHMMAHUIO BEPOSTHOCTHOTO XapaKTepa peaTbHbIX 3aBUCHUMOCTEH.

Paznen "Aure6pa B HCTOpPHYECKOM Ppa3BUTHHM' TmpenHasHadyeH s (popMupoBaHUS
NpPEJCTaBICHUNA O MaTeMaTHKe KaK YacTH YeJOBEYECKOW KYJIbTYphI, AT OOILIero pa3BHTHS
IIKOJIbHUKOB, CO3aHUS KYJIbTYPHO-UCTOPHUUECKOHN Cpefibl 00yUeHHs.

7 kiacce

JIuneiiHOe ypaBHeHHE C OTHOM NepeMeHHOoi

Benenue B anredpy

JIuneliHOEe ypaBHEHME C OHOU NepeMeHHON Pelenue 3a1a4 ¢ MOMOIIBIO YPaBHEHUMN.

Llenblie BeIpaKeHUs

ToXK1eCTBEHHO paBHBIEC BbIpakeHus. ToxaecTsa

CreneHb ¢ HaTypaJbHBIM MoKa3zaTenaeM. CBONCTBA CTENEHH C HATypaJbHBIM IOKa3aTeleM
Opnnousnensl. MHorouneHsl. ClioKeHUE U BBIUUTAHUE MHOTOUYJICHOB.

YMHOXEHUE 0OIHOWICHA HA MHOTOUYJIEH. Y MHOKEHHE MHOTOUYJIEHA HA MHOTOYJIEH.

PaznokeHre MHOTOWICHOB HAa MHOXXHTETH. BbIHeceHHE OO0IIEero MHOXHTENS 332 CKOOKHU
Pa3noxeHre MHOTOUYJIEHOB HA MHOKUTENU. METO TpyIUpPOBKH.

[IpousBeneHre pa3HOCTH U CYMMBI JIBYX BBIPAXKEHHIA.

Pa3HOCTB KBaspaToOB ABYX BBIPAKCHUM.

KBagpar cymMMbI 1 KBaJipaT pa3HOCTH JIBYX BBIpaXKEHUU

[IpeoOpazoBanre MHOTOUIEHA B KBAAPAT CYMMBI HIIM Pa3HOCTH JABYX BBIPAKCHUH.

CymMa ¥ pa3HOCTh KyOOB IBYX BBIPQJKCHHU.

[TpuMmeHeHre pa3nUYHBIX CIIOCOO0B Pa3ioKEeHNU MHOTOUJIEHA HA MHOXKUTENH. DYHKIMHU

Ces3u mexny BenmmunHamu. Oyukius. Criocoos! 3amanus GyHkiuu. ['paduk GyHKIHAH.

Jluneiinas Qynkius, e€ rpaduk U CBOIMCTBA

CucreMbl JIMHEHBIX YPABHEHUH C ABYMSI NlepeMEeHHbIMU

YpaBHEHUs C IBYMsI IEPEMEHHBIMU.

JluneitHOe ypaBHEHHE C JBYMsI IEPEMEHHBIMU U €T0 rpaduK.

Cuctembl ypaBHEHUU C JBYMs INEepeMEHHbIMU. ['paduueckuil MeToj pemeHUs CHCTEMbI
JBYX JTUHEUHBIX YPaBHEHUU C JBYMSI IEPEMEHHBIMHU.

Pemienue cucrem JIMHEHHBIX YPABHEHU METOIOM MOJICTAHOBKH.

Pemenne cucreM TMHEHHBIX YPaBHEHUN METOJIOM CIIOKEHUS.

Pemienue 3aad ¢ NOMOIIBIO CUCTEM JIMHEWHBIX YPABHEHHIA.

HUcTopust MaTeMaTHKHU

BO3HUKHOBEHHE MAaTeMAaTHMKH Kak HayKu, JTanbl €€ pa3BUThs. OCHOBHBIE DPa3elbl
MaTeMaTHKHU. Bbiiaromuyecs MaTeMaTUKA M MX BKJIAJl B Pa3BUTHE HAYKH. 3apOXKICHUE anreOphl B
Henpax apudmernku. An-Xopesmu. Poxnenne OykBeHHOUW cumBosmku. [I. ®@epma, @. Buer, P.
Hexapt. [losBnenue rpadpukoB ¢pynkuuit. P. lexkapr, I1. @epma.

8 kaacce

PanmnonanbHble BbIpaKeHUs

OCHOBHOE CBOWCTBO PAaLlMOHATIBHOM IpOOH

CrnoxeHue ¥ BIYUTAaHHE PALIMOHATIBHBIX APOOeii ¢ 0TMHAKOBBIMH 3HAMEHATEIISIMU

CrnoxeHue ¥ BBIYUTAHHE PALIMOHATIBHBIX APOOEH ¢ pa3HBIMH 3HAMEHATEISIMU

YMHOXEHHE M JeNICHHE palMOHAIbHBIX JApoOeil. Bo3BeneHue panmoHandbHON apodu B
CTCIICHb

ToxnecTBeHHbIE TPeoOpa30BaHUs PALMOHATIBHBIX BBIPAKECHHH

PaBHOCWIIbHBIE ypaBHEHUS. PallnoHaNbHbIE YpaBHEHUS

CreneHs ¢ 1ebIM OTPULIATENIBHBIM MOKAa3aTENIEM

CBolicTBa CTENEHHU C LENBIM TOKA3aTEIEM

Oynkuus U e€ rpapuk
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KBagparnbie kopHH.

JlelicTBUTEJIbLHBIE YN CJIA

dynkiuus y = x? u eé rpapuk.

KBanparusie kopHU. ApudmMeTHuecKkuii KBaapaTHbIH KOPEHb

MuoxecTBO U ero 3neMmeHTtsl. [loamHoxkecTBO. Oneparnuu Haj MHoOKecTBamMH. UucioBble

MHOKECTBaA.

y=xu

qucia.

CgoiicTBa apu(PMETHIECKOTO KBAIPATHOTO KOPHHI.

ToxxaecTBeHHbIE TPEOOPa30BaHMs BHIPAKEHUH, COepKaluX KBaJpaTHble KopHU DyHKIINSA
eé rpapux.

KBaaparHbie ypaBHeHUsI

KBanparusie ypaBHeHUs. PellieHne HEMOMHbBIX KBaJAPATHBIX YPaBHEHUN

Dopmyiia KOpHEH KBAJPaTHOTO YpaBHEHUS

Teopema Buera

KBagpaTubiii TpéxuiieH

Peuienue ypaBHeHUM, CBOASIINXCS K KBaJAPATHBIM YPABHEHUSIM

PanmonasibHble ypaBHEHHS KaK MaTEMaTUYECKUE MOJENIN PEabHBIX CUTYallui

Hcropus MaTeMaTUKHU

beckoHeuHOCTH MHOXKECTBA MPOCTHIX yMcen. UYucna u JIMHBI OTpe3KoB. PanumoHanbHbIe
[TorpeOHOCTB B upparmoHanbHbIX unciax. [lkoma [Tudaropa

Marematuka B pazeutuu Poccun: Iletp I, mikosia MaTeMaTu4eCKUX U HABUTAIIMOHHBIX HAYK,

pazBuTHe poccuiickoro ¢uota, A.H. Kpbuios.

9 kJaacce

HepaBencrBa

Uucnosbie HepaBeHCTBA. OCHOBHBIE CBOMCTBA YUCIOBBIX HEPABEHCTB

CrnosxeHue ¥ YMHOKEHUE YUCTIOBBIX HepaBeHCTB. OlleHUBaHUE 3HAYEHUS BBIPAKECHHUS.
HepaBeHnctBa ¢ 0qHO# nepeMeHHOil. Pelnienne HepaBeHCTB ¢ OJIHOM nepeMeHHo. YnucnoBbie

IIPOMEXKYTKH

CucreMbl TUHENHBIX HEPABEHCTB C OAHON NEPEMEHHOM.

KBaapaTuunas GpyHkuus

[ToBTOpEeHue u pacmMpeHne CBeeHUN 0 QYHKIIUH.

CgoiicTBa QyHKIIUH.

Kaxk moctpouts rpaduk pyakumnn y = kf(x), ecnu nzBecteH rpadhux Gpyakmmn y = f(x).

Kak moctpouts rpaduku pynkmuit y = f(x) + b u y = f(x + a), ecnmu uszBecteH rpadux

¢bynkuun y = f(x).

KBanparuunas ¢pynkuus, e€ rpaguk 1 CBOMCTBA.

Pemennie kBajipaTHBIX HEPABEHCTB.

CucreMbl ypaBHEHUH C ABYMS MEPEMEHHBIMH.

Pemienue 3aayd ¢ NOMOIIBIO CUCTEM YPaBHEHHUM BTOPOM CTEIIEHH.

DJIeMeHThI NPUKJIATHOH MaTeMATHKHU

MaremaTtuueckoe moaenupoBaHue. [IponeHTHbIE pacUETHI.

[TpuGnuxEHHbBIE BHIYMCICHUS.

OcHoBHBIE TIpaBHUIIa KOMOMHATOPUKH. YacTOTa U BEPOSATHOCTD CITYJaitHOTO COOBITHSI.
Knaccuueckoe onpenenenue BeposiTHOCTH. HauanbHble CBEIEHUSI O CTATUCTHKE.
Yuc/ioBble MOCA€10BATEIBHOCTH YHCIOBBIE MTOCIIEI0BATEILHOCTH.

Apudmernaeckas mporpeccus. CymMmma n mepBbIX WICHOB apuhMETUUECKOU MPOTPECCHUH.
I'eomeTpuyeckas nporpeccusd. CymMma n HEpPBBIX UYJIECHOB T'€OMETPUYECKOM MPOTrPECCHUHU.

Cymma OecKOHEYHOH TeOMETPUUYECKON Mporpeccuu, y KoTopoit | q | < 1.
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HUcTopust MaTeMaTHKHU

Hcropust Bompoca 0 HaxokJIeHUH (GOpMyJT KOPHEH anredpandecKux ypaBHEHHM CTENCHEH,
6onpunx yersipex. H. Tapranss, k. Kapnano, H. X. A6ens, O. Nanya.

3amaua Jleonapo [In3anckoro (PuboHayun) o Kpoiaukax, yrcia GuboHaqun.

3agava o maxMaTHou gocke. CXOIUMOCTh F€OMETPUUECKON TPOTPECCHH.

Hctoku Teopuun BEpOATHOCTEH: CTpaxoBOE /€10, azapTHbie UTphl. [1. Depma, b.

[Tackans, f. bepuymm, A.H. KonMoropos.

Ponb poccniickux yueHsIX B pa3BuTHM MareMatuku: JI. Oitnep. H.M.

JloGaueBckuii, I[1.JI. Yebwimes, C. KoBanesckas, A.H. Konmoropos.

Maremaruka B pa3Butuu Poccun: Kocmuueckas nporpamma ,M.B. Kenupim.

TEMATHYECKOE IINTAHUPOBAHHUE

TemaTuueckoe IJIaHUPOBAHUE COCTaBJICHO C YY€TOM IIeJIEBBIX IPUOPHUTETOB
BOCIIUTATEIBLHOIO -aCMeKTa IIKOJBHOTO ypoka, chopMynupoBaHHbIX B [Iporpamme BocHHUTaHUS
MBOY COII ¢ YUOIT Ne 51 r. Kuposa:

. YCTaHOBJICHUE JOBEPUTENIbHBIX OTHOIICHUM MEXIY YYUTEIEM U €ro y4eHUKaMu,
CHOCOOCTBYIOUIMX MO3UTUBHOMY BOCHPHUATHIO OOYYarOIIMMHCS MeAarornyeckux TpeOoBaHuUil
yUUTeNsl, TPUBJICYCHUIO X BHUMaHUA K 00CyXJ1aeMoil Ha ypoke MH(pOpMAIH, aKTUBU3ALUU MX
MO03HABATEIbHOMN JESITETbHOCTH;

. MoOyXJeHuEe O0O0yJalomuXxcss K COOJIONEHHIO Ha YPOKE OOMICTIPUHSTHIX HOPM
MOBCACHMU, ITPABUJTT OGH.[GHI/ISI CO CTApIIMMU U CBEPCTHUKAMU, IPUHIIUTIOB y‘IGGHOﬁ JUCHUITIIMHBI N
caMOOpraHU3allUu.

. BKJIIOYEHUE B YPOK UTPOBBIX BUIOB ACATEIHLHOCTH, KOTOPHIE TOMOTAIOT MOAEPKATh
MOTHBAIIMIO JeTe K TMOJNYYCHHIO 3HAHWN, HAJQKUBAHUIO TO3UTHBHBIX MEXIMYHOCTHBIX
OTHOIICHUH B KJIacce, MOMOTal0T YCTaHOBIICHUIO OOpOXkKeIaTenbHONH aTMoc(hepsl BO BpeMsl YpoKa.

KoanuectBo
Ne Tema pa3aena
4acos
7 kiacce
1 JIuHeitHoe ypaBHEHUE C OJTHOW MTepEMEHHOMN 17
2 Lenble BeIpaxxeHUsI 68
3 OyHKIUH 18
4 CucreMbl TUHEWMHBIX YPAaBHEHUH C JIBYMS MEPEMEHHBIMU 25
5 [ToBTOpEHME U cUcTeMaTH3alks Y4eOHOTO MaTepraia 8
Bcero 136
8 kuace
1 ParmonanbHbIe BbIpAXKEHUS 55
2 KBanpaTHsie kopHHU. JlelicTBUTEIbHBIE UHCTIA 30
3 KBanpaTHbie ypaBHEHUS 36
4 [ToBTOpenue u cucremaTu3zanys yueOHOro MaTepuana 15
Bcero 136
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9 kjaacc

1 HepaBencrtpa 25
2 KBanparuunas ¢pyHkuus 45
3 DneMEHTHI NPUKIIATHON MAaTEMATUKHU 26
4 YucnoBbIe IOCIEN0BATEILHOCTH 23
5 [ToBTOpenue u cucremaTu3zalys yueOHOro MaTepuana 17
Bceero 136
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