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Hosicnumenvrnas 3anucka

Pabouas mporpamma pa3paboTaHa B COOTBETCTBHH C OCHOBHBIMU TTOJIOKEHUSIMH (pe1epaibHOTO
rOCyJIapCTBEHHOTO 00pa30BaTEILHOIO CTaHAapTa OCHOBHOT'O O0IIEro 00pa3oBaHus, TPEOOBAHUSIMHU
[TpumepHOiT 0OCHOBHOM 00pa30BaTEIbHON MTPOTrPaMMBI, a TAK)KE INIAHUPYEMBIMU PE3yIbTaTaMU
OCHOBHOTO 00111ero 00pa3oBaHus, C yUETOM BO3MOXHOCTEH aBTOPCKON MporpaMMbl «MaTemaTuka
C.M. Huxkonsckoro u ap. M.: [Ipoceemenue, 2017 r.

B ®enepanpHOM 6a3ucHOM y4eOHOM IIJIaHE TTPETYCMOTPEHO OCBOCHHUE Kypca « AnreOphly» mpu

CJIEYIOIEM pacIpe/ielieHuH 4YacoB: 7 Kiiacc - 3 yaca B Heliento, 3a roa — 105 gacos; 8-9 knacc — o 3
Yyaca B HeJelo, 3a rox 8kjacc— 105 gacos; 9 ximacc-1024.; Bcero - 312 gacos.

H3yqeuue MaAMEMaAMUKU 6 OCHOBHOIL WIKO]1e HanpaeJieHo Ha oocmuoiceHue cne&yiomux ueﬂeﬁ:

1)

3)

B HANPABJIE€HUHU JUYHOCTHOTO PA3BUTHS -
dbopMUpOBaHUE TPEICTABICHUA O MaTeMaTHKE KaK YacTH OOIIeYeIOBEYECKOH KYIbTYpHI,
S3HAYMMOCTHU MATCMATUKH B PA3BUTHUU LUBUIIN3allUU U COBPECMECHHOI'O 06HICCTBa;
pa3BUTHE JIOTUYECKOTO M KPUTHUYECKOTO MBIIUIEHUS, KYyJIbTYphl pe4H, CIIOCOOHOCTH K
YMCTBEHHOMY JKCIIEPUMEHTY;
dbopMHUpOBaHHE Y YYAIIUXCS MHTEIJIEKTYaIbHOM Y€CTHOCTH U OOBEKTUBHOCTH, CIIOCOOHOCTH K
MIPEOOTECHUIO MBICTUTENBHBIX CTEPEOTHIIOB, BBITEKAIOIINUX U3 OOBIIEHHOTO OMBITA;

BOCIIUTAHHE KAYECTB JIMYHOCTH, OOCCIICUYMBAIONINX COIHMAIbHYI0 MOOWJIBHOCTH, CIIOCOOHOCTB
MNPUHHUMATh CAMOCTOATCIIbHBIC PCIICHUAA,

(I)OpMI/IpOBaHI/Ie Ka4y€CTB MBIIIJICHHA, H€O6XOI[I/IMI>IX Al aganTagui B COBPEMCHHOM
nH()OPMAITMOHHOM OOIIECTBE;

pa3BUTHE HHTEpECa K MaTEMaTHUYECKOMY TBOPUYECTBY U MaTEMaTHYECKUX CIIOCOOHOCTENH;

B MeTanpeIMeTHOM HANIPABJIEHUH -

pa3BUTHE TMPEJICTABICHUH O MaTeMaTHKe Kak (opMe ONHCAHUS W METOAC IO3HAHHUS

JNEUCTBUTEIILHOCTH, CO3JaHHE YCIOBUH IS TMPUOOPETEHHs IEPBOHAYAIBHOTO  OIBITA

MaTeMaTUYECKOTO MOJICITMPOBAHUS;

dopMupoBaHHE OOIMX CIIOCOOOB WHTEIUICKTYaJbHON JESATEIBHOCTH, XapaKTepHBIX IS

MATEMATUKU U SIBISIFOIIMXCS OCHOBOW MO3HABATENBHOM KYIbTYphI, 3HAYMUMOW [JISl Pa3UUYHBIX

chep genoBeuecKoi nesATeTbHOCTH;

B MpeIMEeTHOM HANPABJICHUH -

OBJIQJICHAE MATEMATUYCCKHMMHU 3HAHUSMH U YMCHHUSMHU, HEOOXOIUMBIMHU JUIS TPOOJKCHUS
o0ydeHUss B CTaplIeid IIKOJIE WM HMHBIX 001e00pa30BaTENIbHBIX YUPEKICHUAX, H3YUCHMS
CMEXXHBIX TUCIUILINH, IPUMEHECHHUS B TIOBCEAHCBHOM KHU3HM,

co3manue (QyHIAMEHTa ISl MaTeMAaTHYeCKOTO pa3BUTHSA, (OPMHPOBAHUS MEXaHH3MOB
MBIIIJICHUS, XapaKTCPHBIX IJIA MaTeMaTHYECKON ACATCIIBHOCTH.

PanunonaJibHbIE YHCIA
Y4yeHuk HayduTcs:
IMOHUMATh OCOOCHHOCTH JIECATHYHON CHCTEMBI CUMCIICHHS
BJIAJIETh NOHSATUSIMU, CBI3aHHBIMU C JIEJIMMOCTBIO HATYPaIbHBIX YHUCE;
BBIPA)KATh YMCJIa B DKBUBAJICHTHBIX (JopMax, BEIOMpAs HanOoJiee MOAXOASAIIYI0 B 3aBUCUMOCTH OT
KOHKPETHOM CHUTYallHH;
CpaBHMBATbH U YIOPSAIOYMBATH PALMOHAIBHBIE YUCIIA;
BBITIOJTHATh BBIYMCJICHUS C PAllMOHAJIBHBIMU YHCIIAMH, COYETas YCTHbICE M MMUCHbMEHHBIE TMTPUEMBI
BBIYMCIICHHUM, IPUMEHATh
KaJIbKYJSATOD;



WCIIOJIb30BATh MOHATUS U YMEHUS, CBSI3aHHBIE C MPONOPLUHUOHATBHOCTIO BEJIMYMH, ITPOLICHTAMU B
X0JI€ PeIICHUs MaTEMAaTUYECKUX 3a/1a4 U 33]1a4 U3 CMEKHBIX MPEIMETOB, BHITIOJHATh HECIOKHBIC
MPAKTUYECKHUE PACUETHI.

Y4eHUK MOTyYUT BOZMOXKHOCTD:
MO3HAKOMUTHCS C TO3ULIMOHHBIMHU CUCTEMaMU CUHCIICHHS C OCHOBAHUSMHU, OTIMYHBIMU OT 10;
YIIyOUTh M Pa3BUTh MPEICTABICHUS O HATYPAIbHBIX YHCIAX U CBONCTBAX JEIMMOCTH,
HAy4YUTHCS UCIIOJIB30BATh MPUEMBI, PAIIMOHATH3UPYIOUINE BBIYUCICHUS, TPUOOPECTH MPUBBIUKY
KOHTPOJIUPOBATH BHIYHCIICHUS, BBIOUPASI MOAXOASIINN ISt CUTYaI[|H CIIOCO0.

JleiicTBUTEILHBIE YNCIA

Y4yeHUK Hay4uTCs:
UCII0JIb30BaTh HaYaJIbHbIE IPEACTABICHUS O MHOKECTBE JIEUCTBUTENIbHBIX YHUCEIT;
BJIAJI€Th NOHATHUEM KBAJIPAaTHOTO KOPHS, IPUMEHSTh €r0 B BBIYMCICHUSIX.

Y4eHUK MOTyYUuT BOZMOKHOCTD:

pPa3BUTh MPEJCTABICHUE O YUCIE U YMUCIOBBIX CUCTEMax OT HATypPaJbHBIX 0 JIEUCTBUTEIbHBIX

YHUCEJT; O POJIM BBIUUCICHUHN B YETIOBEUECKOM NIPAKTHKE;

pa3BUTh U YIIIYOUTh 3HAHUS O JIECATHUYHOM 3amMUCH JACHCTBUTEIBHBIX uyuceN (NMEPUOJUYECKUE U

HETePUOIMYECKHUE TPOOH).

HN3mepenus, npudInKeHus, OHeHKH

VY4eHuk HayuuTcs:
UCIIOJIb30BaTh B XOJI€ pELICHHsS 3aJad dJEMEHTapHble NPEICTABICHUS, CBSA3aHHbBIE C
npUOTKEHHBIMHA 3HAUYCHUSIMU BETHYHH.

VY4eHUK MoIy4yuT BO3MOXKHOCTD!
2) TOHSTH, YTO YHWCJIOBBIC JaHHBIC, KOTOPHIC HCIIOJB3YIOTCS JJII XapaKTEPUCTUKH OOBEKTOB
OKPYXAlOIIeT0 MHpa, SBISIOTCS TMPEUMYIIECTBEHHO NPUOMIDKEHHBIMU, YTO IO 3alHCH
MpUOIKEHHBIX 3HAYEHUN, COAEPIKAIUXCS B MH()OPMAIIMOHHBIX MCTOYHUKAX, MOXKHO CYIUTH O
MOTPEIIHOCTH MPUOTMKESHNUS;
MOHSATH, YTO OTPEIIHOCTD PE3YNbTaTa BEIYUCICHUN
JIOJDKHA OBITh COM3MEPHMa C MOTPEIITHOCTHIO0 UCXOTHBIX TaHHBIX.

AJireOpanvyecKue BbIPaKeHUs

YueHuKk HayuuTCs:
BIAJIETh TOHATUSIMU «TOXKJIECTBO», «TOXICCTBEHHOE IMpeoOpa3oBaHUe», pelIaTh 3ajayH,
cojzieprkaiue OyKBeHHBIE JaHHBIE; paboTaTh ¢ (hopMylaMu;
BBIMOHATH NMPeoOpa30BaHUsl BBIPAXKEHHUN, COJEPXKAIUX CTENEHH C LEIbIMU IOKa3aTelsIMH U
KBaJpaTHbIE KOPHHU;
BBITIOJHITh TOXJIECTBEHHBIE MPEOOpa30BaHMs PAlMOHAIBHBIX BBIPAXXEHHM Ha OCHOBE IpaBUII
JEHUCTBUI HAJl MHOTOWICHAMH U aITreOpandecKUMHE JIPOOSMU;
BBITIOJIHATH PA3JI0KEHUE MHOTOWICHOB Ha MHOXKHUTEIIH.

VY4eHUK MOIyYuT BO3MOXKHOCTD!
HAYYUTHCS BBITIOJHATh MHOTOIIATOBBIE MPEOOPA30BAHMS PAITMOHAIBHBIX BBIPAKEHUHN, TPUMEHSS
HIMPOKUIT HA0OP CIIOCOOOB U MPUEMOB;
MPUMEHSTH TOX/IECTBEHHBIE MPeo0pa30BaHus AJisl PEIICHUs 3a/1a4 U3 Pa3IMYHbIX pa3/esioB Kypca
(Hampumep, A1 HaXO0XKICHUS HauOOJIbIIIEro/HAMMEHBIIIETO 3HAYCHUS BEIPAKEHUS ).

YpaBHeHus

Y4eHUuK Hay4uTCs:
pelaTh OCHOBHBIE BHJIbI PALMOHAJIBHBIX YPAaBHEHUH C OJHOW MEPEMEHHOM, CHCTEMBbl JBYX
YpaBHEHUH C IBYyMsI IEPEMEHHBIMH,
MOHUMATh YPaBHEHHE KAaK BAKHEHIIYI0O MaTeMaTHUYECKYIHO MOJENb JUIsl OMUCAHUA U HU3yYCHUS
pa3HOO00Pa3HBIX pealbHBIX CUTYAllU, pelIaTh TEKCTOBbIE 33/1aUl alIreOpandeckumM MEeTOI0M;
NPUMEHATh Tpaduueckue NPENCTaBICHUS Ul HCCIENOBAaHUS YpaBHEHUU, HCCIENOBaHUSI H
pELIeHUs] CUCTEM YPAaBHEHUI C IByMs IEPEMEHHBIMHU.

Y4eHUK MOTyYUT BOZMOKHOCTD:



OBJIAJIETh CIIELIMAJbHBIMU NPUEMAaMU pELICHUs YPaBHEHMH U CHCTEM YpaBHEHUH; YBEPEHHO
NPUMEHSTH anmnapaT YpaBHEHHN JJIsl pelIeHUs] pa3HOOOPA3HbIX 33/1a4 U3 MaTEMAaTHUKH, CMEXHBIX
IIPEIMETOB, IPAKTUKU;
NPUMEHATh TpadUuecKue IMpeICTaBICHUs IJI1 MCCIEIOBaHUSA YpaBHEHHH, CHUCTEM YpaBHEHMH,
coJiepKaiux OyKBeHHbIE KO3 (DUITUECHTHI.
HepaBencrBa

Y4eHUK Hay4uTCs:
IIOHUMATh U NPUMEHATh TEPMUHOJIOTHUIO U CUMBOJIUKY, CBSI3aHHBIE C OTHOILIEHUEM HEPABEHCTBA,
CBOICTBA YUCIIOBBIX HEPABEHCTB;
pelaTh JUHEHHbIE HEPaBEHCTBA C OJHOM IIEPEMEHHOM M MX CHCTEMBI; pellaTh KBaJpaTHbIE
HEPaBEHCTBA € ONOPOH Ha rpaduyecKkue NpeCTaBICHMS;
IPUMEHATD alllapaT HEPaBEHCTB JUUIsl PELICHUS 3a/1a4 U3 Pa3InYHbIX Pa3/JesioB Kypca.

Y4eHHK NOIYyYUT BO3MOXKHOCTb HAyUYUThCS:
pa3HOOOpa3HbBIM MpHEMAM J0Ka3aTelbCTBA HEPABEHCTB; YBEPEHHO IPUMEHSTh amnmapar
HEpaBEHCTB U1 DELICHUS Pa3HOOOpA3HBIX MaTEeMAaTHYECKHX 3aJad W 3aJa4 U3 CMEXHBIX
IIPEIMETOB, IPAKTUKU;
NPUMEHATh I'paduyecKue NpeACcTaBICHUs AJI HCCIEeIOBaHHUS HEPaBEHCTB, CUCTEM HEPABEHCTB,
coJiepKamux OyKBeHHbIE KOI(PPUITMESHTHI.

OcHoBHBIEC NOHATHSA. UK CT10BBIE (PYHKIMH

Y4eHuK HayuuTcs:
NOHUMAaTh W UCHOJb30BaTh (YHKIMOHAJbHbIE IMOHATHS W S3bIK (TEPMUHBI, CHUMBOJIMYECKHE
0003HavYeHMUS),
CTpOUTh TpadUKHU 3JIEMEHTApHBIX (DYHKIMIA; HCCIeNOoBaTh CBOWMCTBA YMCIOBBIX (DYHKIMH Ha
OCHOBE M3Y4EHUS MOBEACHUS UX TPaPUKOB;
NOHUMAaTh (PYHKIMIO KAaK Ba)KHEHIIYI0 MAaTeMAaTUYECKYI0 MOJIENb [UIsl ONMCAaHUS MPOLIECCOB U
SBJICHUH OKpYXKAlOIIEro MHpa, NPUMEHATh (GYHKUMOHAJBHBIM S3bIK JUISL ONUCAHHUS U
UCCJIEIOBaHMS 3aBUCUMOCTEN MEX Ny (PU3NUECKUMU BEIMYMHAMH.
Y4eHHK MONTYYUT BO3MOXKHOCTb HAYUUThCS:
INPOBOJUTh HCCIIEIOBAHUSA, CBSI3aHHBIE C M3YYEHHEM CBOWCTB (QYHKLUMH, B TOM YHCIE C
UCTIOJIb30BAaHUEM KOMIIBIOTEpA; Ha OCHOBE TIpaMKOB HM3YYEHHBIX (YHKUUN CTpOHUTH Oolee
CJIO’KHBIE Tpad UKy (KYCOYHO-3a/1aHHBIE, C «BBIKOJIOTHIMMY» TOYKAMH U T. I1.);
UCIIONIBb30BaTh (DYHKIMOHAJIBHBIE TMpPEACTABICHHUS U CBOWCTBA (DYHKUMN g peuieHus
MaTEeMaTHUYECKHX 3a7]a4 U3 pa3IMYHbIX Pa3/IesloB Kypca.

YucJii0BbIe 10CI€10BATEIbHOCTH

Y4eHuK HayuuTcs:
NOHUMaTh M  HCIOJIb30BaTh  SI3bIK  IOCJENOBATEIbHOCTEH  (TEPMUHBI, CHUMBOJIMYECKHUE
0003HauYCHMUS),
OPUMEHSTh (OPMYIBI, CBS3aHHBIE C apU(PMETHYECKOW M TEOMETPHUYECKOW MPOTPECCUsIMH, H
anmnapat, cOpMHUPOBAaHHBIA MPU M3YyYEHUHU JIPYIUX pa3/esioB Kypca, K PEelICHUIO 3aJad, B TOM
qHCcJIe C KOHTEKCTOM U3 PEaJIbHON KU3HU.

Y4eHHK MOTYyYUT BO3MOXKHOCTh HAyYUThCS:
pemaTh KOMOMHMPOBAaHHBIE 3aJ]aud C MPUMEHEHHEM (OPMYN N-TO 4WieHAa M CYMMBI MEPBBIX N
YJIEHOB apU(PMETHUYECKOH U TEeOMETPHUUYECKOM MpOrpeccHif, MpHMEHsAs IpU STOM ammapaT
YpaBHEHUH U HEPABEHCTB;
NOHUMATh AapUPMETHYECKYI0O M TEOMETPHUYECKYIO TPOrpecCHd Kak (YHKLIUH HATYpaJIbHOTO
apryMeHTa; CBA3bIBaTh apU(PMETUUECKYIO IIPOTPECCHUIO C IMHEMHBIM POCTOM, T€OMETPUYECKYIO - C
HKCIIOHEHIIUAJIBLHBIM POCTOM.



OnucarejspbHasi CTATUCTHKA
YueHuk HayyuTcs
® ICIOJIB30BATh MMPOCTEHIIINE CIIOCOOBI MPEICTABICHUS U aHATN3a CTATUCTUIECKUX JaHHBIX.
Y4eHUK MoayuyuT BOZMOXKHOCTh
e npuoOpecTH MEPBOHAYAIBHBIN OMNBIT OpPraHW3allMk cOOpa MAaHHBIX TPU TPOBEIACHHH OMpOca
OOLIECTBEHHOT'0 MHEHUS, OCYHIECTBIIATh UX aHAIM3, MPEACTABIATh PE3YyNbTaThl ONMpPOCa B BHUIE
TaOJIUILIBI, TUATPAMMBI.
CuayuaiiHble COObITHSI M BEPOSITHOCTD
Y4eHHK HAYYUTCS HaXOUTh OTHOCUTEIBHYIO YaCTOTY U BEPOSATHOCTH CITy4aifHOTO COOBITHSI.
Y4eHHUK MOJYyYUT BO3MOKHOCTb MPUOOPECTH OMBIT MPOBEAEHUS CIY4alHBIX SKCIIEPUMEHTOB, B
TOM YHCJIE C TOMOIIbIO KOMIIBIOTEPHOT'O MOJECIUPOBAHUS, UHTEPIIPETAIIUU UX PE3YJIbTATOB.
KomOunaropuka
Y4eHHK HAay4YUTCS peliaTh KOMOWHATOPHBIC 3a/lauydl HAa HAXO0XKICHHE YHCIa OOBEKTOB WIIH
KOMOWHAIINH.
Y4eHUK MOTyYuT BOBMOKHOCTh HAYUYUTHCS HEKOTOPBHIM CHEIUAIbHBIM MpUEMaM PEIICHUS
KOMOMHATOPHBIX 3a]1a4.

JINYHOCTHBIE, MeTanpeAMeTHbIE M NIPeAMETHBIE Pe3VJAbTAThl 0CBOSHHSI NIPEeIMETA




B3aumocBs3b pe3ynbTaToB OCBOEHUS MpeIMeTa «Anredpa» MOXKHO CUCTEMHO MPEICTaBUTh B
BHJIE CXEMBI:

DYyHKIHUOHAJIbHAA TPAMOTHOCTH B
MeTtanpeaMeTHbIE pPe3yJbTaThl JIn4HOCTHBIE
PeryastuBubie. KommygukatuBHabie. [lo3HaBaTebHbIE pe3yJabTaThl

IIpenmeTHble pe3yabrarol (1eJd NpeaMeTa)
COBOKYITHOCTh  YMEHUI1 Hcnonb3oBanue
1o pabome c MaTeMaTH4ecKUX 3HaHUH H
. o 4
ungopmayueti, B TOM yMEHHHA  JJIs  pEeLIeHUs A
HeszaBucHMOCTb M KPUTHYHOCTB
YHUCIIEe W C PA3THIHBIMA Pa3IUIHBIX
MaTeMaTH4ecCKUMHU MaTeMaTH4ecKuX 3ajady M MBIHLICHIA
Boss u HacToi4MBOCTH
TEKCTaMH oyeHKu NONYYeHHbIX
CoBOKYMHOCTb YMEHUI pe3yiomamos. B AOCTHKCHMH LCTH
0 MCIIOJIb30BAHHIO Ymenust UCIIOJIb30BaTh
JI0Ka3aTeIbHON MaTeMaTH4ecKhe CpeicTBa
Mamemamuyecko peuu UL U3YYeHUs U ONUCAHUS
peanvublx  npoyeccos  u
A6NEeHUlL

O0pa3oBaTeIbHbIE TEXHOJOTHH U (POPMBI PaGOTHI

- Texnonorus - Texnonorus
npoOIeMHOro Juanora NPOJYKTUBHOTO
(ctpykTypa maparpados) YTeHUS (3aaHH 10
~ Texnonorus paboTe ¢ TEKCTOM)
olieHHBaHUsI (TIPaBUIIO -I'pynnosas popma
CaMOOLICHUBAHYS) paboTsI (3aganus JuIs
rpynmoBpi paboTh)

— IIpoexTHbIe 3a1aHUs HA IPEIMETHOM MaTepHuale
— XXu3HeHHbIe (KOMIIETEHTHOCTHBIC) 33/1a4H Ha MTPEIMETHOM M MEXIPEAMETHOM

KoMmmiexkcHbIe 3aJaHUsA 1 KOMIIETEHTHOCTHBIE 3a1a4u B YMK:

JIMYHOCTHBIE

1. CdopMUPOBAaHHOCTH OTBETCTBEHHOTO OTHOIICHHUS K YYEHHIO, TOTOBHOCTh M CIOCOOHOCTH
00ydJaronmxcs K CaMOPa3BUTHIO M CaMOOOPa30BaHUIO;

2. CdhopMHUPOBAaHHOCTh IIEJIOCTHOTO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOMIECCTBEHHOW MPAKTHKHY;

3. CdopMUPOBAaHHOCTP KOMMYHHMKATHBHOW KOMIIETEHTHOCTHM B OOIIEHWHM CO BCEMH
yYacTHHKaMHU  0Opa3oBaTeNbHOrO  Mmporecca, B oOpa3oBarelbHOM,  y4eOHO — —
HCCIIEIOBATENIbCKON U IPYTUX BUAAX JESATEIbHOCTH;

4. YMeHwe SICHO, TOYHO, TPAMOTHO H3J1araTh CBOM MBICIM B YCTHOH W IUCBMEHHOHW peuw,
MOHUMATh CMBICJ MTOCTABJICHHOM 3a/1a4yM, BBICTpANBaTh apryMEHTAIUIO, TPUBOJUTH IPUMEPHI
¥ KOHTPIIPHMEPHI;

5. TlpeacraBneHue 0 MaTeMaTHYECKON HayKe Kak cepe YyeIoBEeUECKOU NesATeNbHOCTH, 00 dTamax
€€ pa3BUTHS, O €€ 3HAUMMOCTH JJISI Pa3BUTHS ITUBUIIH3AIINH;

6. KpuTUYHOCTH MBINUICHHS, YMEHUE PACHO3HABaTh JIOTMUYECKH HEKOPPEKTHBIC BBICKA3bIBAHUSA,

OTJINYATh THMOTE3Y OT aKTa;



7.

8.

KpeaTuBHOCTh MBINUICHUS, WHULMATHBA, HAXOAYUBOCTb, AKTUBHOCTh TpPU PEIICHUU
anredpanvyecKux 3a/1ay;
YMeHre KOHTPOJIMPOBATH MPOIIECC M Pe3yJbTaT yueOHON MaTeMaTHYECKON e TEILHOCTH;

MeTranpeamerHble

1.

2.

10.

11.

12.

13.

14.

15.

16.

17.

YMeHue camMoCTOSITeNIbHO IUIAHUPOBAaTh MYTH JOCTHKEHMs 1ieJiel, OCO3HAHHO BHIOMpaTh
HanOosnee 3¢ hekTuBHBIE CIOCOOBI pelIeHUs] y4eOHBIX U TTO3HABATENbHBIX 33/1a4;

YMeHue OcCymecTBIATh KOHTPOJb MO pe3ylabTaTy U crnocoOy JAecTBUs Ha YpOBHE
IPOHM3BOJILHOTO BHUMAHUS M BHOCUTh HEOOXOAUMbIE KOPPEKTHBHI;

YMeHue ajieKBaTHO OLIEHWBAaTh MNPAaBUIBHOCTh WM OIIMOOYHOCTH BBHINOJHEHHUS Y4eOHOI
3a/1a4u, €e OOBEKTHUBHYIO TPYAHOCTh U COOCTBEHHbIE BO3MOXKHOCTH €€ PELICHHUS;

Oco3HaHHOE BJaJICHUE JIOTMUECKMMH JEHCTBUSIM M ONpENENICHUs MOHITHH, 00001eHus,
YCTAQHOBJICHHS aHAJIOTUH, KIacCU()UKALMK HA OCHOBE CAMOCTOSITENILHOTO BBIOOpa OCHOBaHUMN
U KPUTEPHUEB, YCTAHOBJICHUS CBSI3EH;

YMeHue ycTaHaBIMBaTh MPUYMHHO-CIICICTBEHHBIE CBSI3U; CTPOHUTH JIOTHUECKOE pacCyXIeHHE,
JienaTh yMO3aK/loueHue (MHIYKTUBHOE, AeTYKTUBHOE U MO aHAJIOTUH) U BBIBOJIBI;

YMeHue co3gaBaTh, NPUMEHATh U MPeoOpa3oBHIBATh 3HAKOBO- CHMBOJUYECKHE CPEJICTBA,
MOJIETIU U CXEMBI JJIs pelleHus] y4eOHbIX U MO3HaBaTeNIbHbIX 3a/1aY;

YMeHHue OpraHu30BbIBaTh Y4eOHOE COTPYAHMYECTBO U COBMECTHYIO J€ATEIBHOCTh C
yUdUTEJIeM M CBEPCTHUKAMHU: OIpEAeNATh UeNH, pacrpeneneHue GyHKIUA u  poieit
YYaCTHUKOB, B3aUMOJICHCTBHE W OOIIME CIMOCOOBI palOoTh; yMeHHE paboTaTh B TPYIIIE:
HaXOAUTh 00Illee pelIeHHe W pa3peliaTbh KOHQJIUKTHI Ha OCHOBE COIJIACOBAHMS MO3ULIUN U
ydeTa UHTEPECOB; CIyIIaTh NapTHepa; (OpMYyIUpPOBaTh, apTYMEHTHPOBATh M OTCTAUBATH CBOE
MHEHHE;

ChopMupoBaHHOCTh M pPa3BUTHE YYEOHOU W OOIIEMOJIB30BATEIHLCKON KOMIIETEHTHOCTH B
o0lacTl  WCIONB30BaHUA  HMHPOPMAIIMOHHO-KOMMYHHUKAMOHHBIX — TexHojoruit  (MKT-
KOMIIETEHTHOCTH);

[lepBoHavanpHble MpeACTaBICHUS 00 HAEAX M METOJaX MAaTeMaTUKU KaK YHUBEPCAIbHOM
SI3bIKE HAYKU M TEXHUKHU, O CPEJCTBE MOJICIIMPOBAHUS SIBIICHUH U MPOLIECCOB;

YMeHue BHAETh MaTEMaTHUECKYIO 3aJauy B KOHTEKCTE MpPOOJIEMHOH CHUTyallud B APYTUX
JTUCIUILINHAX, B OKPYKAIOIICH KU3HU;

YMeHue HaxoAWTh B pa3MYHBIX HCTOUYHHMKAX HHpopmanmio. Heobxoaumyro uist pemeHus
MaTEeMaTHYECKHUX MPOOJeM, W TPEJCTABIISATh €€ B MOHITHON (hopMe; MPUHUMAThH PEIICHUE B
YCJIOBHSIX HETIOJTHOW U M30BITOYHOM, TOUHOW U BEPOSITHOCTHON MH(MOpMAITNK;

YMeHHe TOHMMaThb M HUCHOJIb30BAaTh MaTEMaTHUYECKHE CPENCTBA HAIVIAHOCTH (PUCYHKH,
YEepTEeXH, CXEeMbI U JIp.) JUI WUTIOCTPALIUH, UHTEPIIPETAllMH, apTyMEHTAIUY;

YMeHue BBIIBUTaTh TUIOTE3BI IPU PEHICHUH YYEOHBIX 3a7a4 U IIOHUMATh HEOOXOJUMOCTh UX
IPOBEPKU;

YMeHue TNpUMEHATh HHIYKTUBHBIE M JEAYKTUBHBIE CHOCOOBI pAacCyJCHUH, BUACTH
pasIuYHbIe CTpAaTeTUH PELIeHUs 3a1a4;

[lonuMaHue CyIIHOCTH alNrOPUTMUYECKMX IPEANMCAHUNM UM YMEHHME [JEHCTBOBATh B
COOTBETCTBUHU C MPEAJIOKEHHBIM aJTOPUTMOM;

YMeHue caMOCTOSITENIbHO CTaBHThH LIEJIH, BHIOMPATh W CO3/1aBaTh alTOPUTMBI JJISI PEIICHUS
y4eOHBIX MAaTEMaTHIECKUX TPOOIIEeM;

YMeHue IIaHupOBaTh U OCYIIECTBISITH JCSATEIBHOCTD, HAMPABICHHYIO HA DPEIICHUE 3aaa4
HCCIIEIOBATENILCKOIO XapakTepa.

IMpeameTHbIC

1.

Ymenne paboraTh € MaTeMaTHUYECKUM TEKCTOM (CTPYKTypUpOBaHHE, H3BICUYCHUE
HE0O0X0AUMOM MH(pOpMAIMK), TOYHO M TPAMOTHO BBIpAXKaThb CBOM MBICIM B YCTHOW U
MMCbMEHHOW peuH, IPUMEHSS MAaTEMAaTUYECKYI0 TEPMUHOJIOTMIO U CUMBOJIMKY, UCIIOJIb30BaTh
pa3IMYHbIC S3BIKM MAaTEeMAaTUKHU (CIOBECHBIM, CHMBOJIMYECKUH, TpaduuecKuii), 000CHOBHIBAThH
CYXJICHHUSI, TPOBOAUTD KJIACCU(UKAILINIO, TOKA3bIBATh MATEMATUYECKUE YTBEPKICHUS;



7 Kjacc:

Brnanenue 0a30BBIM TOHSATHIHBIM aniapaToM: MMETh TPEACTaBICHHE O 4YHCIe, BiaJlCHHUE
CUMBOJILHBIM SI3BIKOM anreOphl, 3HAHWE JJIEMEHTAPHBIX (PYHKIIMOHAIBHBIX 3aBUCHUMOCTEH,
UMETh TIPEACTAaBICHHE O CTATUCTHYECKHX 3aKOHOMEPHOCTSX B pEATbHOM MHPE U O
pPa3IUYHBIX CIOCO0aX WX HM3Y4eHHUs, 00 OCOOCHHOCTSX BBIBOJIOB M IMPOTHO30B, HOCSIIHX
BEPOATHOCTHBIN XapakTep;

YMeHue BBINONHATH anreOpandeckue MpeoOpa3oBaHHs —PAIMOHATBHBIX  BBIPAKCHUH,
NPUMEHATh MX JUIS PEIICHUs y4eOHBIX MaTEeMAaTWYECKHX 3aJad M 3a/ady, BO3HUKAIOUINX B
CMEXXHBIX YUCOHBIX MpPEIMETAX;

YMeHHEe TI0JIb30BaThCSl MAaTeMaTHYECKUMHU (OpMyJTaMH W CaMOCTOSITEJIbHO COCTaBIISThH
(bopMyIbl 3aBUCHMOCTEH MEXIy BEIMYMHAMHU HA OCHOBE OOOOIIECHHS YACTHBIX CIIYy4aeB U
IKCIICPUMEHTA;

YMeHue perarh JIMHEWHbIE U KBAJPAaTHBIC YPABHEHUS U HEPABEHCTBA, a TAKXKE MPHUBOIUMBIC
K HAM YypaBHCHHWs, HEPABCHCTBA, CHUCTEMBI, NMPUMEHATh TpadUuecKue MPEJACTABICHUS IS
pEIICHUS U UCCIIeIOBAaHUS YPaBHEHHM, HEPABEHCTB, CHCTEM; IPUMEHSTH MOJTYICHHBIE YMEHUS
JUTSL pEIICHHS 33]]a9 U3 MAaTEMATHKH, CMEKHBIX ITPEIMETOB, TIPAKTHKH;

OmnaneHue cucteModl (QYHKIMOHANBHBIX TOHATUN. OYHKIMOHANBHBIM  SI3BIKOM H
CHUMBOJIMKOH, YMEHHUE CTPOUTH Tpapuku (PYHKIMH, OMHCHIBATh UX CBOWCTBA, MUCIIOIH30BATh
GyHKIIHOHATBHO-TpadUIeCKre MPEACTABICHUS AJsl OMUCAHUS M aHAIM3a MAaTEeMATHYECKUX
3a7a49 ¥ peallbHbIX 3aBHCUMOCTEH;

OBnaneHre OCHOBHBIMH CIIOCOOAMHU TPECTABICHHUS M aHajdn3a CTATHCTUYCCKUX JaHHBIX;
YMEHHUE peliaTh 33/1a4i Ha HaXOXKACHUE YaCTOTHI M BEPOSTHOCTH CIYyYaliHBIX COOBITHIA;
YMeHue MpUMEHSTh HU3y4eHHBIC MOHSATHUS, PE3yAbTaThl U METOABI MPH PEIICHUHU 3a1ad U3
pa3IMYHBIX Pa3[eNioB Kypca, B TOM 4YHCJE 3ajad, HE CBOMAIIMXCS K HEIOCPEACTBEHHOMY
MIPUMEHEHHIO U3BECTHBIX allTOPUTMOB.

OcCHOBBI y4eOHO-HCCICA0BATEIBCKOM H IPOCKTHOM JesiTeIbHOCTH.

B pe3ynbraTe u3yueHus Kypca yueHUK JOJIKEH 3HATh:

[lonsiTue nmpoekra

[ToHaTHE TPOEKTHOrO MPOIYKTA

Tunsl MPOEKTOB U UX MPOEKTHBIE POYKTHI
[lonsiTHe Mpe3eHTalny NPOeKTa U €€ Ha3HAUYCHUS
DTanbl BBIIOJHEHUS ITPOEKTa

Kpurepun opopmiieHHnss MUCbMEHHOM YacTH MTPOCKTa
Kpurepun onieHkn npoexra.

anmnem AOJIKHBI UMCTb MPECACTABICHUA

O cutyanuu (peanpHasi, O)KAaeMast), OMMCAaHNE U aHATIN3 CUTYaIlNH,
O pecypcax 1 UX UCIOJIb30BAHUY;

O cnocobax mpe3eHTaluu MPOeKTa;

O HanmMcaHUU OTYETA O XOJE MPOEKTa;

O puckax, uX BOSHUKHOBEHUH, U TIPEIOTBPAIICHUHY;

00 skcriepTU3e ACATEIHLHOCTH.

8 Kiacc:

VYyamuecs J0JKHBI YMCThb:



Omnpenensats npoOIeMy U BHITEKAIOIINE U3 HEE 3a1a9n
CTaBUThH LIENH

CocCTaBIISATh U PEATM30BBIBATH IJIAH IMPOCKTA

OTtbupaTh MaTepuabl U3 THPOPMAITMOHHBIX UCTOYHUKOB,
AHanu3upoBaTh NOTyYEHHBIC JaHHbBIE, 1€JaTh BHIBOJIBI;
OnenuBaTh paboOTy M0 KPUTEPUSM OLICHUBAHHUS.
Br16upath cooTBeTCTBYIOMYIO (DOPMY MPOEKTHOTO MPOIAYKTA.
Co3znaBaTh OCHOBHBIC CIIAMIBI JIJIS TIPE3CHTAIIUU TPOCKTA.
OdopMIsATh pe3ynbTaThl MPOCKTHOU ACSATEIBHOCTH,
[TpoBoaNTH pedIeKCUIo CBOCH NesSTENbHOCTH;

PaboraTs B mapax u rpynmnax.

9 kiacc:
VYuamuecs: 1OJKHBI 3HATh:

XapaKTepUCTUKY MTO3HABATEIPHON, TO3HABATEIILHO-yUeOHOM, Y4eOHO-UCCIIe0BATEIbCKOM,
HAYYHO-UCCIIEeI0BATENbCKON JESITEIbHOCTH;

Paznuuns 1 0co0EHHOCTH TEOPETHUECKOTO U AMIIMPUIECKOTO UCCIIEI0BAHUS;
KauecTBeHHBIE XapaKTEepUCTUKU HCCIIEIOBAHUS;

OCHOBHBIE METO/IbI TEOPETUUECKOTO U IMITUPUUECKOTO UCCIICTOBAHMS;

TpeboBanus kK 0pOpPMIIEHUIO PE3yTBTATOB UCCIIECIOBAHUS, MMPaBUiIa 0(hOPMIICHHS MTUCEMEHHBIX
pabor;

TpeboBanus K CTPYKTYpe B 0DOPMIICHHUIO pa3/iejoB pabOTHI;

MaremaTHuecKre MeTO bl HCCIIEIOBAHUS;

Oco0eHHOCTH HHANBUAYAILHOM UCCIIE0BATEIBCKON NESTENbHOCTH;

Oco0eHHOCTH KOJJIEKTUBHOM HCCIIE0BATEIbCKOM 1eATeIbHOCTH;

Hayunyto stuky;

@DopMBI HAYYHOTO OOIIICHUS.

YueHuk MMOJIYYHUT BO3MOXKHOCTD:

Paznuuath QyHIaMeHTaIbHOE U MIPUKIIAHOE UCCIICIOBAHUE,

OHpeHeH}ITB O6T>CKT, npeaMmeT, UCJib U 3a/la4r UCCIICAOBAHUS,

[TonGupath B 3aBUCUMOCTH OT TUIIOTE3BI U IEJIU, METO/IBI UCCIIEIOBAHUS;

[ToxOupate paznudHbIe METOABI 00paOOTKN HH(MDOPMAIIUN U PE3YJIBTATOB UCCIEIOBAHUS;
OdopmuTh TUCEMEHHBIN pedepaT, CTaTbio, TE3UCHI, YIeOHO-MCCIIeI0BATEIbCKUE PA0OTHI;
HOHFOTOBI/ITB TCKCT K 3allIUTC U NIPC3CHTALIUH,

BnageTh OCHOBHBIMU BHIaMH MTyOJIMYHBIX BBICTYIICHHUH(BBICKAa3bIBAHNE, MOHOJIOT, JUCKYCCHUS,
MOJIEMHUKA.



OCHOBBI CMBICJIOBOT0 YTEHUSA U PA0OTHI C TEKCTOM.

7 kjaacc:

HasBanne pasacia,
TCMBI

OCHOBHEBIE BUbI JCATCIBHOCTHU

Texkct: mouck

HaxoauTe B TekcTe TpeOyeMyI0 HHGOPMALUIO: IPOOEraTb TEKCT
IJIa3aMHU, OIPEJIENISITh €I0 OCHOBHEIC DJIEMEHTEHI.

ConocTaBiaaTb GOpPMbI BbIpakeHUs HHGOPMAIIMU B 3aIIPOCE U B
CaMOM TEKCTE, YCTaHABJIMBATD, SIBISIFOTCS JIM OHM TOXJIECTBCHHBIMH
AN CHHOHUMHYECKUMH, HAXOAUTh HEOOXOAUMYIO €IMHHUILY
HHGOPMAIIUH B TEKCTE, OTKJIMKATLCS HA COAEPKAHNE TEKCTA

UHPOpMALIUU
pa3IuyaTh TEMbI M OJTEMBbI CIICIUAIEHOTO TEKCTA.
BblesTh I11aBHYIO U M30bITOUHYIO HH(OPMAIHIO;
IIPOTHO3UPOBATH MOCIEIOBATEILHOCTD U3TI0KECHUS UICH TEKCTA.
Haxonute B Tekcre Tpebyemyio mMHQpoOpManuio: (mpoderats TEKCT
IJ1a3aMu, ONPEAETSATh €r0 OCHOBHBIE JJIEMEHTHI).
Hayuutbcst paboTaTh ¢ TEKCTaMH, COAEPIKAIIMMHU PUCYHKH,
TaOJIUIBI, TUATPAMMBI, CXEMBI.

Texcr: Hayuntbcss OOBSCHATH Ha3HaYeHHWE TaOJMIBI, JHArPaMMBI,

npeoOpa3oBaHKe U rpaduka, MOsSCHATh YaCTH TpaduKka UK TaOIUIIBI.

UHTEpIIpeTanus DOopMyIMPOBaTh TE3MC, BBIPAKAIOMUNA OOIMMNA CMBICH TEKCT.

HnaTepnpeTHpoBaTh TEKCT: CPAaBHUBATH M NPOTHUBOIIOCTABIATH
3aKIIOYCHHYIO B TEKCTE¢ HMH(MOPMAIIMIO Pa3HOI'0  XapakTepa;
00HApY)KMBATh B TEKCTE JOBOALI B ITOATBEPKICHHE BBLUIBUHYTHIX
YTBEPKICHUH.

TekcT: onieHKa
UHpOpMALIUU

ComocTaBnsite (popMbI BhIpakeHUS MH(OpMAIMK B 3alpoce U B
CaMOM TEKCTE, YCTAHABINBATb, SIBJISIOTCS JIM OHU TOKIECTBEHHBIMU
WIM CHUHOHMMHYECKMMHM, HAXOAUThb HEOOXOAMMYI EAMHHILY
nH(pOpMaIIUU B TEKCTE.

OTKIIMKAThCSI HAa COJEpXKaHWE TEKCTa: CBI3BIBATH WH(POPMAIHUIO,
OOHapyXeHHYI0 B TEKCTe, CO 3HaHHUSIMH U3 JAPYIrUX HCTOYHHKOB;
OLICHMBATh YTBEP)KJICHUS, CIEIaHHbIE B TEKCTE, UCXOS M3 CBOUX
MPEACTaBICHUN O TMOHATUM; HAXOAUTH JOBOJbI B 3aLIUTy CBOEH
TOYKH 3PEHUS.

8 kaacce:

HasBanue pasznena,
TEMBI

OCHOBHEBIE BUBI ACATCIBHOCTU

TexkcT: mouck
nHpopmanuu

CamocTOATeNbHO OPraHNW30BBIBATH MOUCK MH(OpMALUH, TPUOOPETYT
HNEPBUYHBII  OMBIT KPUTHYECKOTO OTHONICHHS K IOJIy4aeMOi
uHpopManuy, comocTaBieHuss e€ ¢ wuHbopMamMed u3 Jpyrux
HCTOYHHUKOB M UMEIOLIMMCS )KU3HECHHBIM OIIBITOM.

ComocTaBnsTh (pOpMBI BEIpaKEHUSI HHPOPMALIMHU B 3aIpOCE U B CAMOM
TEKCTe, YCTaHABIMBATh, SBISIOTCS JIM OHH TOXXACCTBEHHBIMH WIIN
CUHOHUMHMYECKUMH, HAXOJAUTh HEOOXOIUMYIO EIMHHUILY WH(POpMAIUU
B TEKCTE.

HHTEpnpeTHpoBaTh TEKCT: CPABHUBATH U MPOTHUBONOCTABIATh
3aKJIIOUCHHYIO B TEKCTe MHGOPMAIMIO Pa3HOTO XapaKTepa




COIIOCTABJISITE OCHOBHBIE TEKCTOBLIE M BHETEKCTOBBIE KOMIIOHEHTEHI,
00HAPY)KUBAThL COOTBETCTBHUS MEXKIY YACThIO TEKCTA M €r0 00IIEH
nueei, chopMyIHPOBAHHON BOIPOCOM, OOBICHITEL HA3HAYCHHE
KapThl, PUCYHKA, MOSICHATH YaCTH I'padyKa WU TAOIUIGI U T.JI..

Tekcr:
npeoOpa3oBaHue U
HMHTEpIpeTaLs

CTpyKTypHpOBaTh TEKCT, MCIOJB3YyS HYMEPAIlMI0 CTPAHUII, CIHCKH,
CCBUIKH, OTJIaBJICHUS; NCTIOJIB30BATh B TEKCTE TAOIHIIBL, TPAPHKH.
[1peoOpa3oBEIBATh TEKCT, WCTONB3YsS. HOBBIE (DOPMBI MPE/ICTABICHUS
uHpopmanuu; dopMyibl, TpadUKH, JAMArpaMMbl, TaOJHIBI B
OPAaKTHYECKUX 3ajadaX, MEePeXOJUTh OT OJHOTO TIPEJICTABICHUSL
JAHHBIX K IPYTOMY.

TexkcT: olieHKa
nHpopmanuu

CpaBHMBaTh M TPOTHUBOIIOCTABISATH 3aKIIOUEHHYIO B  TEKCTE
nH(GOpMaIIMIO Pa3HOTO XapakTepa; OOHApYXHBAaTh B TEKCTE JOBOJbI B
MOATBEPKJICHUE BBIIBUHYTHIX  TE3UCOB; JI€JIaThb  BBIBOJBI W3

c(hopMyITHPOBAHHBIX MOCHUIOK.

OTKNMHMKAThCS HA COJEpPIKAaHHME TEKCTa: CBA3BIBATH HWH(POPMAIIHUIO,
0OHapy»eHHYI0O B TEKCTE, CO 3HaHUSMHU U3 JPYIMX HCTOYHHUKOB;
OIICHUBATHb YTBEPKIEHUs, CJCJIAHHBIE B TEKCTE, UCXOJ M3 CBOMX
MPEe/ICTaBICHUI O MOHATHH; HAXOAUTh TOBOJBI B 3aLUTY CBOECH TOUKU
3peHusl.

9 kjaacc

HazBanue pasaeiia,
TCMBI

OcHOBHBIE BUABI JCATCIBHOCTHU

TexcT: TOUCK

Cas3piBaTh HH(GOpPMALIKIO, OOHAPYKEHHYIO B TEKCTE, CO 3HAHUSAMHU U3
JIPYTrUX UCTOYHUKOB.

OneHuBaTh YTBEp)KIEHUS, CAENAHHBIE B TEKCTE, UCXOAS M3 CBOMX
MPEACTaBICHUNH O MHUpPE; HAXOAWTh JOBOJbI B 3AIIUTY CBOEH TOYKHU

uHbopMaluu 3peHus.
B mporecce paboThl C OJHUM WM HECKOJIBKHMMH HWCTOYHUKAMU
BBISIBIISATh COZAEPIKALIYIOCS B HUX IPOTHBOPEUUBYIO, KOH(DIUKTHYIO
UH(OPMALIHUIO.
OTKJIMKAaThCS HA COJEp)KAaHUE TEKCTa: CBs3bIBaTh HH(OPMAIHIO,
OOHApY)XCHHYI0O B TEKCTE, CO 3HAHUSIMH W3 JPYTrUX HCTOYHUKOB,;
Texer: OLEHMBATh YTBEPXKJCHHS, CACIAHHbIE B TEKCTE, MCXOAd U3 CBOMX
npeo6pa3OBaHHe - npeaACTaBJICHUN O MHPE, HAXOAWUTH AOBOJIbI B 3alllUTy CBOCH TOYKH
3peHus.
HHTEpIIpeTanus

OTKIMKATECA HAa (HOPMY TEKCTA, OLIEHUBATH HE TOJBKO COAEDIKAHME
TEKCTa, HO U ero hopMy, a B LIEJIOM — MACTEPCTBO €0 UCHOJIHEHUS.

TexcT: olieHKa
uHpOpMALIUN

B mporecce paboThl C OJHUM WM HECKOJBKHMH HWCTOYHUKAMU
BBISBJISTH COACPIKAIIYIOCS B HUX MPOTUBOPEUUBYIO, KOH(IUKTHYIO
nH(pOpMaILIUIO.

Hcnonp30BaTh MONYYEHHBI OMBIT BOCHPHUATHS WH(POPMAIIMOHHBIX
00BEKTOB MJii OOOTaIeHUs] YyBCTBEHHOTO OIBITA, BBICKA3bIBAThH
OLICHOYHBIE CYXJCHHS M CBOI TOYKY 3pEHHS O TOJIYYEHHOM
CO00I1IeHNH (IIPOUYUTAHHOM TEKCTE).

Kputndecksn OTHOCUTBCS K peKIaMHOW WHGOpMAalUU; HAXOAWUTh
CHOCOOBI TMPOBEPKH TPOTHBOPEYHMBOM HH(DOpPMAIMH;, ONPEACIIATh
JIOCTOBEPHYIO MH(GOpMAIIMI0O B Cly4ae HAIUYUS MPOTUBOPEUYHH WU
KOH()JITMKTHOU CHUTYaIIHH.

®opmupoBanne UKT koMneTeHTHOCTH y4alIuxcs




[IpumeHeHne MaTeMaTHYeCKUX 3HAaHUW U TIPEIICTABICHUH, a TAK)KE METOIOB MH(POPMATHKH ISt
penieHus yueOHbIX 3a/1a4, HAYalIbHBINA OTBIT MPUMEHEHUS MaTeMaTHUECKIX 3HAHUN 1
WH(POPMATHYECKUX MTOJXOA0B B TIOBCEAHEBHBIX CUTYaIMsIX. [IpencTaBienue, aHaIn3 U HHTEPIIPETAIUs
JAHHBIX B X0/1€ pabOTHI C TEKCTaMHU, TAOIUIIAMH, JUArpaMMaMHU, HECTIOXKHBIMU Tpad)aMu: U3BICUCHUE
HEOOXOMMMBIX JaHHBIX, 3aIIOJIHEHHE TOTOBBIX (hOpM (Ha Oymare ¥ KOMIIbIOTepe), OOBbsICHEHHUE,
cpaBHeHHE U 00001eHNe nHpOopManuu. BeiOop ocHOBaHuU At 00pa30BaHMsI U BBIICTICHUS
coBokymHoOcTel. [IpeacTaBnenre MPUIMHHOCIIECICTBEHHBIX M BPEMEHHBIX CBSI3€H C TIOMOIIBIO [IEMOYEK.

Y4eHuk Haydures:

7 xnacc
OCYIIECTBIISATH 00pa30BaTeIbHOE B3aUMOCHCTBHE B MH()OPMAIIMOHHOM IPOCTPAHCTBE
00pa30BaTeIbHOro yUpexKaeHHs (ITOTy4yeHUE U BHITIOTHEHUE 3aJaHU, TOTy4YeHHEe
KOMMEHTapHUEB, COBEPIICHCTBOBAHKE CBOEH paboThI, (hopMUpoBaHUE MOPTQOIHO);
CO3/1aBaTh UAarpaMMbl Pa3IMYHBIX BUJIOB (AJITOPUTMUYECKHE, KOHLIETITYa IbHbIE,
KJ1acCcU()MKAIMOHHBIE, OPTaHU3AIMOHHBIE, POJICTBA U JIP.) B COOTBETCTBUH C
pelIaeMbIMU 33/1a4aMH;
MIPOBOJIUTH €CTECTBEHHO-HAYYHBIE M COIIMATBHBIC H3MEPEHUSI, BBOIUTh PE3YIbTATHI
U3MEPEHHH U IPYruX MU(PPOBBIX TaHHBIX U 00padaThiBaTh UX, B TOM YHCIIE
CTaTUCTUYECKHU U C TIOMOIIHIO BU3YaIIU3AIIHN;
aHAJM3UPOBATh PE3YNIBTAThl CBOCH J1€ATEIbHOCTH U 3aTPAulBAEMbIX PECYPCOB.
BBOAHTE TEKCT C 37IEMEHTaMH JECATUTIANIBIIEBOTO HAOOpa MeyaTH;
OO611e y4eHUYEeCKUM HaBBIKaM PabOThI ¢ TEKCTOM(TIOATOTOBKA JIOKIIAIOB, pedeparoB);
Bribupars ckaHHpYeMBbIii 00BEKT, €r0 mapaMeTPhl U XapaKTePUCTHKH;
= BcrapnsaTe AuarpamMmbl, TaOIHUIbI, OJOK-CXEMBbL, PUCYHKU B TEKCTOBON JOKYMEHT B
COOTBETCTBHUH C €0 CMBICIIOM H COJICPKAHUEM;
VY4eHUK MOITYyYUT BO3MOKHOCTD:
=  BBOJIWTH TEKCT C NOMOIIBIO JE€CATUNAIBLIEBOTO METOIA MIEYATH HA PYCCKOM U JIATUHCKOMN
KJIaBHaType, paboTa ¢ TEKCTOM (IOArOTOBKA JIOKJIAI0B, pedepaToB)

8 Kiacc
CO03/1aBaTh MYJIBTUILTUKAIIMOHHBIC (DUITHMBIL;
CO03/1aBaTh BUPTYyaJbHbIE MOJEIH TPEXMEPHBIX OOBEKTOB
OcytecTBIATh (PUKCAIHMIO U300pakeHUI 1 3BYKOB B XOJI€ MPOLIEcca OOCYKACHHUS U IPOESKTHON
NEeSITEIbHOCTH;
YYUTHIBaTh CMBICIT U COAICPKAHUE JIEATEITHHOCTH MPU OPTaHU3AINH (PUKCAIIH.
[TpoBoauTh 00paboTKy 1MMPOBEIX (hoTOrpaduii ¢ UCIONH30BAHUEM BO3MOKHOCTEH
CHEIMATBHBIX KOMITBIOTEPHBIX HHCTPYMEHTOB, CO3/1aBaTh MPE3EHTAIINH Ha OCHOBE IU(POBHIX
dhotorpaduii;
[leyaraTh TEKCT C MOMOILBIO AECSATUIIAIBLEBOTO METO/IA TIEYATH C UCTIOIIb30BAaHUEM CIICIIOTO
METO/1a, TTOBBIIICHUE CKOPOCTH paboThl ¢ TeKcTOM (120-140 cMMBOJIOB B MUHYTY);
CaMoCTOATENBHO MOAKIIIOUATh YCTPOHCTBA CKAHUPOBAHUS K KOMIIBIOTEPY;
[Ton6upats xapaxkrep opopMIIEHUS TEKCTa B COOTBETCTBUU C €T0 CTHIIUCTUYECKUM
coliepkaHueM (3cce, TE3UCHBIH MII1aH).

Y4eHHK MOIYIUT BO3MOKHOCTD:

= Hcnonw3oBats cpenctBa UKT mns coznanus mudpoBoro moptdoimo.

= [lewaraTh TEKCT C MOMOIIBIO JECATUNAIBIIEBOTO METO/IA TIEYATH C UCIIOJIb30BAHUEM CJIETIOTO
MeTo/a Ha BCEX packiiajikax KiaBuaTypsl. [loBeimenne ckopoctu pabotsl ¢ Tekctom(120-140
CHUMBOJIOB B MUHYTY).

9 kiacc



[TpoBoauTh 00pabOTKY IUGPOBBIX 3BYKO3AMUCEH C HCTIOIB30BAHIEM BO3MOKHOCTEH
CIICHHUAJIBHBIX KOMIIBIOTCPHBIX 3JICMCHTOB,
OcymiecTBIATh BUACOCHEMKY U IPOBOUTH MOHTAX CHSTOTO MaTepHaIa;
CO3I[aBaTI> TCKCT HAa PYCCKOM A3BIKC C ITOMOIIBIO ACCATHUIIAIIBICBOTO METOAA IICYATHU C
WCTIOJIB30BaHUEM CJICTIOTO METO/IA, MOBBIICHUE CKOPOCTH PaOOTHI C TEKCTOM
CkaHMpOBaTh TEKCT U OCYIIECTBISATH PACIIO3HABAHNE CKAHUPOBAHHOT'O TEKCTA.

*  OCyYIIECTBIATh PEIAKTHPOBAHUE M CTPYKTYPHPOBAHUE TEKCTA B COOTBETCTBHH C €TI0 CMBICIIOM
CpEeICTBAMHU TEKCTOBOTO PEIAKTOPA.

= (Co3maBaTh TEKCT HA OCHOBE pacHIM()POBKH ayU0O3AMNCH, B TOM YHCIIC HECKOJIBKUX YYACTHUKOB
obcyxaenus. OCcylecTBIsATh, MUCHbMEHHOE CMBICTIOBOE PE3IOMUPOBAHNE BHICKA3BIBAHUH B X0JI€
00CyXIeHUS.

VY4eHUK MOIYYUT BOZMOKHOCTH!

* Pa3nmuyaTh TBOPUYECKYIO M TEXHUYECKYIO (PUKCAIIMIO 3BYKOB U M300paKCHHUIA;

= Hcnons3zoBaTh BO3MOxkHOCTH UKT B TBOpUECKOM N€ATEIBHOCTH, IPU CO3JAaHUH MPOECKTOB U
HCCIIEeIOBATEIbCKUX PabOT MO TPEaMETY.

= (Co3naBaTh TEKCT HA MHOCTPAHHOM SI3bIKE C UCIIOJIb30BAHUEM CJIETIOTO IECATUIATBIIEBOIO
KJIaBUAaTypHOT'O IMUCbMa.

1. Copaep:kanue y4eOHOro npeamera
B ydeOHOM maHe 1o anredbpe HE MPeaycMOTPEHO Yachl HA U3YYCHHE PETHOHAIBHOTO KOMIIOHEHTA, HO
Ha ypOKax JaHHBIM MaTepuall YaCTUYHO UCIOJIb3YETCs, TaK KaK pernoHanbHbIA KoMroHeHT (PK)
CIOoCcOOCTBYET POPMUPOBAHUIO MOJIOKUTEITHLHON MOTUBAIMK 00y4YeHHs MaTeMaTuku. HanmoHansHo-
PErMOHANIbHBIN KOMIIOHEHT SIBJISIETCS BaKHBIM COCTABIISIOIINM COJIEPKaHUS COBPEMEHHOTO IIKOJIBHOTO
06paSOBaHI/I$I. HpI/I PCIICHNH TCKCTOBLIX 3aJa4 INIAHUPYCTCA COCTABJICHUC 3a/la4 € UCITIOJIb30BAHUCM
reorpauueckux Ha3BaHUM MOCEIKOB U FOPOJIOB, PEK, PACTUTEIBHOIO U )KUBOTHOI'O MUpPa KaIyKCKOU
obnacTu

I'nasa 1. HatypauabHble unciia (4 yacoB)

HarypanbpHble unciia u 1eicTBUs ¢ HUMH. J|eTMMOCTh HaTypajibHbIX YHCEN.

I'naBa 2. PanuonajbHble Yucjia (4 4acoB)

OOBIKHOBEHHBIC IPOOU U JeCATUYHBIE ApoOu. beckoHeuHbIe TePHOUIECKIE U HeTIEPHOINIECKIE
JECATUYHBIC IPOOH.

I'naBa 3. [leiicTBUTe/IbHBIE YKcIa (9 4acoB)

JleficTBUTENbHBIE YHWCA, MX CPaBHEHWE, OCHOBHBIC CBoWcTBa. [IpmOmmwkenuss uucna. [[nuHa
orpe3ka. KoopaunatHas ocb.

I'naBa 4. Ogno4yieHbl (8 yacon)

UncnoBele M OYKBEHHBIE BbIpakeHUs. OTHOWICHBI, MPOU3BEJCHHE OJHOWICHOB, MOI0OHBIE
OJTHOYJICHBI.

I'naBa 5. Muoroujiennl (15 yacoB)

MHorouneH, cyMMa M pPa3HOCTb MHOTOYJIEHOB, IMPOW3BEJCHHE OJIHOYJIEHAa HAa MHOTOYJIEH,
MpOU3BEICHHNE MHOrowieHOB. l[lenoe BbIpakeHWE W €ro YUCIOBOE 3HAau€HUE. TO0XKIECTBEHHOE
PaBEHCTBO LIETBIX BhIPAXKEHUH.

I'nmaBa 6. ®opmy.ibl COKpaLIEeHHOT0 YMHOKeHus1 (14 4acoB)

KBanpar cymmbl u paszHoctu. Beinenenue momHoro kBaapara. PasHocTs kBagpaToB. Cymma u
pa3HocTh KyOOB (Ky0 cymmbl W pasHocTd). [lpumeHeHue ¢GopMysn COKpAIIEHHOTO YMHOKEHHS.
Pa3noxeHrne MHOrOUIeHa HA MHOKUTEIIH.

I'naBa 7. Aureopanyeckue apoou (16 yacon)

AnreOpanyeckue IpoOU W WX CBOMCTBA. ApHpMETHYECKHE NEUCTBHUS HaJ alreOpandecKuMu
npoOsimu. PamnyoHanbHOE BBIp@XEHHE M €r0 YHUCIOBOE 3HaueHWE. TO0KIEeCTBEHHOE pPaBEHCTBO
palnoHaIbHBIX BHIPAKEHUH.

I'naBa 8. CteneHs ¢ 1eabIiM nokaszarejem (7 4acoB)



CreneHs C 1edbIM TOKazaTeneM W ee cBoiictBa. CranmapTHbId Bua ducia. [IpeobpazoBanue

palMOHATBHBIX BBIPAKEHUM, 3aIIMCAHHBIX C TTIOMOILBIO CTETIEHU C IIEJIBIM MTOKa3aTeJIEM.
I'naBa 9. J/IuHeiinble ypaBHeHHS ¢ OJHUM HEeM3BeCTHLIM (6 4acoB)

VYpaBHEHUs TIEpBOM CTENEHUM C OJHHM HEU3BECTHbIM. JIMHEHHBIE YpaBHEHUS C OJHUM
HEU3BECTHBIM. PellleHne JMHEMHBIX YpaBHEHH C OJHUM HEHW3BECTHBIM. PemieHue 3agad ¢ MOMONIBIO
JIMHEWHBIX YPABHEHUMN.

I'naBa 10. CucreMbl TuHeiHbIX YpaBHeHU# (12 yacoB)

VYpaBHEHUsS TNEpBOW CTENEHH C JABYMs HEU3BECTHbIMU. CHUCTEMBbI JIBYX ypaBHEHUN NEPBOM
CTENEeHH C JIByMsI HEHW3BECTHBIMH M CHOCOOBI MX pelleHHs. PaBHOCHIBHOCTH ypaBHEHUIH U CHUCTEM
ypaBHeHUH. PenieHue cucrteM AByX JIMHEUHBIX YPAaBHEHUM C JABYMs HEU3BECTHbIMH. Pemienue 3anad
MPY MOMOIIY CUCTEM YPABHEHHM MEPBOM CTETICHHU.

IHoBTOpenue (7 yacos)

3akpernyieHue 3HaHUM, yMEHUI U HaBBIKOB, IMOJIYYEHHBIX Ha YPOKax MO JaHHBIM TeMaM (Kypc

anredpsl 7 Ki1acca), MOAroTOBKa K UTOTOBOM KOHTPOJBHOM pabdoTe.

8-i1 ki1ace
IToBTOpeHne MmaTepuana 7 kiaacca (4 4acoB)
§1. ®ynxkuuu u rpaduku (9 4acon)
Uucnossle HepaBeHcTBa. KoopauHaTtHas ocb. MHOecTBa uucel. [lekapToBa cucteMa KOOpIUHAT
Ha 110ckoCcTH. DyHKIMA, TpaduK QyHKIUN.

§2. dynkumMu y=x, y=x>, y = i (7 yacoB)

DYHKIMY y=X, y=x>, Y = i, WX CBOMCTBA U TpaduKwy.

§3. KBagpatnbie kopHu (9 yacos)

KBaapatHplii KOopeHb. Apu(pMETHYECKHN KBaApaTHBIH KopeHb. [IpuOamkeHHOE BBIYUCICHUE
KBaJpaTHBIX KopHeW. CBoiicTBa apudMeTHUECKHMX KBaJIpaTHBIX KOPHEHM W WX NpPUMEHEHHE K
MpeoOpPa30BaHUIO YHUCIOBBIX BBIPAXKEHHUN U BHIYUCICHUSIM.

§4. KBaaparnbie ypaBHenus (16 yacos)

Pa3noxeHne KBagpaTHOrO TpEXWIEHA Ha JIMHEWHblE MHOXHUTENH. KBaJapaTHoe ypaBHEHUE:
dbopMyna KopHel kBajapaTHOro ypaBHeHUs. Teopema Buera. [IpumeHeHHMe KBaJIpaTHBIX YpaBHEHHUH K
peLIeHuIo 3aa4.

§5. PanuonanbHble ypaBHenus (13 yacoB)

PanmonansHOe ypaBHeHHME. PelleHne ypaBHEHM, CBOASIIIMXCA K JIMHEWHBIM MU KBAJPATHBIM.
Pemenue ypaBHeHMH TpeThell M UYETBEPTOW CTENEHH, JApOOHO-pAllMOHAIBHBIX YypaBHEHUIL.
bukBanpaTtHoe ypaBHeHue. Pacnajaromieecs ypaBHEHHE. YpaBHEHHME, OJHA 4YacTb KOTOPOro —
anreOpanyeckast IpoOb, a apyras paBHa Hymo. PemieHue 3amay mpu MOMOIIM PalMOHAIBHBIX
YpaBHEHMIA.

§6. JIuneiinas pynxuus (9 yacon)

[Ipsamasi mponopiHoHanbHash 3aBUCUMOCTh, Tpaduk pyHkiuu y= kx. JluneiiHas dbyHKius u eé
rpa¢uk. PaBHOoMepHOe nBmwkeHune. PyHkius y= x| u e€ rpadpuk. OyHkuum y=[x] u y={X}u ux
rpaduKH.

§7. KBagparuunas ¢pynkuus (9 yacon)

KBaaparnunas Gynknms y=ax?; y =ax*> + bx + ¢, ee cBoricTBa u rpaduk. ['padpudeckoe perneHue

KBaJPATHBIX YPaBHECHHM.

§8. JIpoOHo-1mHelinasn pyHKuus (S yacoB)
K

X—Xo

OO6patHast ponoOpUUOHANBHOCTh. DYHKIUA Y = E I'paduk pyHkum y = + yo. YpaBHEHUE

NpsAMON. YpaBHEHHE OKPY>KHOCTH.



§9. Cucrembl pauoHaJbHBIX YpaBHeHUi (8 yacoB)

CucreMsbl pallnOHAJIBHBIX ypaBHeHUH. CHCTEMBl ypaBHEHUN NIEPBOM U BTOPOU cTeneHu. Pemenue
3a7a4 MpU MOMOILY CUCTEM YPaBHEHUW MEPBOM M BTOPOM CTENEHU, CUCTEM PALMOHAIBHBIX YPABHEHUH.
[Pemenne ypaBHEHHH B LENBIX YUCIAX .

§10. I'pa¢dpuuecknii cnmocod penieHus cucTeM ypaBHeHuii (7 4acoB)

I'paduueckuii cmoco® perieHuss CHCTEM JIBYX YpPaBHEHHH C JBYMs HEU3BECTHBIMH H
HCCIIEOBAaHUSl CUCTEMBI JBYX YPAaBHEHUM IMEPBOM CTENEHU C JBYMS HEU3BECTHBIMU. PemieHue cucrem
ypaBHEHUH IEPBOM M BTOPOM CTENEHH M ypaBHEHUH rpaduueckuM crnocoboM. Ilpumepsl perieHus
ypaBHEHUH TpaPUIECKUM CITOCOOOM.

IHoBTOpeHue (8 yacon)
[ToBTOpEeHME MaTepuaa 3a Kypc 8 Kiacca, oJAroToBka K UTOTOBOI KOHTPOJIBHOM padoTe.

9-i1 kJy1ace
IHoBTOpenue (2 yaca)
§1. JInHeiiHbIe HEPABEHCTBA C O/IHUM HEH3BECTHBHIM (9 yacoB)

HepaBeHcTBa mepBOi CTENEHM C OAHUM HEU3BECTHBIM. JIMHEHBIE HEpPaBEHCTBA C OJIHUM
Hen3BeCTHbIM. CUCTEMBI JINHEHHBIX HEPABEHCTB C OJJHUM HEU3BECTHBIM.

§2. HepaBeHcTBa BTOPOIi cTeneHU ¢ OAHUM Hen3BecTHBIM (11 yacoB)

HepaBeHnctBa BTOpOM CTE€NeHM C OJHUM HEWU3BECTHBIM. HepaBeHCTBa, cBoAsIIuECsS K
HEpPaBEHCTBaM BTOPOM CTEIEHHU.

§3. Paunonanbubie HepaBeHcTBa (11 yacoB)

Merton nnTepBanoB. Pemenue panoHaabHbIX HepaBeHCTB. CHCTEMBI PALIMOHAIBHBIX HEPABEHCTB.
Hecrtporue panmonanbHble HEpaBEHCTBA.

§4. @yuknusa y=x" (3 yaca)

CgoiicTBa (yHKIIMU y=X" U ee rpauK.

§5. Kopenb n-ii crenenn (12 yacos)

Kopens n-it crenenn. Kopau yeTHo# 1 HedeTHOU creneHH. ApudmMernueckuit KopeHb. CBOHCTBa
KOpHeii n-it crenenu. KopeHs n-ii cTenenu u3 HaTypanbsHoro yncia. Oynxiums y = Vx (x>0). Oynkmus
y=x". KopeHb cTeneHu n, ero cBoiicTBa. CTENEHb C pallMOHAJIBHBIM [10Ka3aTeJIEM U €€ CBOMCTBA.

§6. UucsioBble Mocae10BaTEILHOCTH U UX CBolicTBa (4 yaca)
UYucnoBas OCIEN0BATENBHOCTD.
§7. Apudmerudeckasi nporpeccus (7 yacon)

Apudpmernueckass mnporpeccusi. Popmyna CyMMbl 7 NEPBBIX WIEHOB apU(METHUECKOM
MIPOTPECCHH.

§8. I'eomerpuueckas nporpeccus (7 4acoB)

I'eomerprueckast nporpeccus. @opmyna CyMMBI 72 IEPBBIX WIEHOB F'€OMETPUYECKON ITPOTPECCUM.
beckoHeuHo yObIBarolasi reoMeTpudeckas Mporpeccus.

§11. lIpndauzkenus uncen (4 yaca)

AOGcoutoTHAs U OTHOCUTEINIbHAS OTPEUIHOCTH NpUOIKeHus. [IpuOakeHust CyMMBI U pa3HOCTH,
MIPOM3BEICHUS U YaCTHOI'O JIBYX YHCEJ, CyMMbl HECKOJIBKUX ciiaraeMbiX. [IpuOIkeHHbIe BBIUNCICHUS
C KaJbKYJIATOPOM.

§12. OnucartenbHasi CTAaTUCTHKA (2 yaca)
CriocoObl peICTaBICHUS YUCIIOBBIX JaHHBIX. XapaKTEePUCTUKH YUCIOBBIX JTaHHBIX.
§13. KomOounaropuka (5 yacon)

3amaun Ha mepeOOp Bcex BO3MOXKHBIX BapuaHTOB. KomOuHaTopHble mpaBuia. IlepecTaHoBKH.
Pasmemienus. Coueranusi. dakropual.

§14. Beenenne B Teopuio BepositHocTeil (8 4acoB)

Crnyuaiinble coObITHs. BepositHOCTh ciyuaitHoro coObitusi. Cymma, NMpou3BEAEHUE U Pa3HOCTb
cinydaifHbIX coObITHil. HecoBmecTHbie coObiTus. HesaBucumble coObiTHss. YacToTa City4aifHBIX
COOBITHH.



IToBTOpenue kypca 7-9 kiaaccos (17 yacoB)
[MoBTOpeHne Matepuana 3a Kypc 9 kiacca, 3aKperuieHue 3HaHUH, YMEHUI ¥ HaBBIKOB, MTOJITOTOBKA
K UTOTOBOM KOHTPOJIBHOU padoTe.

Temamuueckoe nianuposanue

7 KJ1acc



Tema paznena KomngecTBo [Inanupyemsle IpeaAMETHBIE PE3YIIbTaThI
4acoB
I'nasa I. JlelicTBUTe/IbHBIE YHCaa. 174. XapakTepru30BaTh MHOKECTBA HATYPAJIbHBbIX,
§ 1.HarypaabHblie ynciia 4 LIEJIBIX, PALIMOHATIBHBIX YHCEII, ONUCHIBATh
COOTHOIIEHUE MEXKIY 3TUMU MHO>KECTBAMHU.
§ 2. Panmonanbuple ynena | 4 CpaBHUBATD M YIIOPSIOYUBATH PAIIMOHATBHBIC
§ 3. leiicTBUTEIbHBIE 9

yucJaa

YHClIa, BBIMOJHATH BHIYUCICHHS C pallMOHATIbHBIMU
YHCJIAMH.

[IpuBoaUTE MpUMEPHI UPPALTUOHATIBHBIX YHUCET;
pacno3HaBaTh pallMOHAJIBHBIE U UPPALIMOHAIbHbBIE
qHcla.

HaxonuTh necsiTHuHble TPUOTMKEHUS
palMOHAIBHBIX U UPPALIMOHAIIBHBIX YHCETT;
CpPaBHMBATh U YNOPSIA0UUBATH JE€HCTBUTEIIbHbIE
yucna. M3o0paxaTs 4nciia TouKaMu KOOPIUHATHON
npsimoi. (Pemate 3a1a4u Ha AEJIUMOCTb. )

I'naBa II. Auredpanyeckue BbIpaskeHuUsl.

60u.

§ 4. OnHous1eHBI.

8u.

BbINOTHATE 371€eMEHTapHbIE 3HAKOBO-
CHUMBOJIMYECKHE

JeHCTBUS: MPUMEHATH OYKBBI [ 0003HAUCHHUSI
quCce, U1 3alIUCH OOLIUX YTBEPIKICHHIA;
COCTaBJISATh OYKBEHHBIE BBIPAKEHHUS 10 YCIOBUSM,
3aJJaHHBIM CJIOBECHO, PUCYHKOM MJIM YEPTEKOM.
DOopMyIMpOBaTH, 3aAIIUCHIBATH B CAMBOJIMYECKON
(opme 1 000CHOBBIBATh CBOICTBA CTETIEHU C
HaTypaJIbHbIM [T0Ka3aTesIeM, IPUMEHATh CBOWCTBA
CTETIEHU ISl TpeoOpa30BaHUs BEIPAXKEHUH 1
BBIYMCIICHHUMN.

BbInosHATE 1eHCTBHS ¢ MHOTOWIEHAMHU.
BbINOIHATE pa3iiokeHne MHOTOYJIEHOB Ha
MHOXHTENH. [JleTUTh MHOIOUWIEHBI C OCTATKOM.
[IpeoOpa3oBeIBaTh anredpandeckue CyMMBbI 1
Npou3BeACHNUs (MIPUBEIEHUE MTOJO0OHBIX CIaraeMbIX,
packpeITHE CKOOOK U Ap.)

§ 5. MHoOro4j1eHbl

154.

§ 6. ®opmy.bl
COKPAIEHHOT0
YMHOKEeHH S

14

Jloka3biBaTh (GOPMYITBI COKPAMEHHOTO YMHOKEHUS.
[TpumensTh UX 715 MpeoOpa3oBaHus BEIPAKEHUI,
JTIOKa3aTeJIbCTBA TOXKIECTB, PA3I0KECHUS
MHOTOYJICHOB HA MHOKUTEJIN U B BBIYUCIICHUSX.
@opMyIMpPOBATH OCHOBHOE CBOMCTBO
anredpandyeckoil IpoOdu U MPUMEHSTH €ro IS
npeoOpa3oBanus qpodeid. BHIMOTHITE qEeHCTBUS C
anredpandecKuMu IpoOsSMU; MPEICTABIATH LEN0e
BBIPAXXCHHE B BHJIC AreOpandecKoil IpooH.
Haxoauts uyncnoBoe 3HaueHne OYKBEHHOT'O
BBIPAXCHUSI TIPH 33]JaHHBIX 3HAYCHUSIX OYKB.
Jloka3pIBaTh TOXKIECTBA. [ BHIMOIHATH
npeoOpa3oBaHMsl pallMOHATIBHBIX BHIPAKEHUM B
COOTBETCTBUU C IMOCTABJIICHHOM 1I€NBIO: BBIACIATh
KBaJIpaT JBYWICHA, IIEIYI0 YaCcTh IPOOHU U TIp.




[IpumensTs Mpeodpa3zoBaHus PaLlMOHATIBHBIX
BBIPAKEHUM JIJIs peIIeHUs 3a1ad4. |

§ 7. AnredOpanyeckue
Apoou

16

§ 8. Crenens ¢ nejabIM
noKa3arteJjemM

DopMyIUPOBATH ONPEICIICHUE CTETIEHU C IETBIM
MOKa3aTeJIEM, BEIYHCIIATEL 3HAYEHHS CTEIEHEH ¢
LEJIbIM TToKa3atesieM. @opMyIupoBaTh, 3aIIMCHIBATH
B CUMBOJIMYECKOU (pOopMe U MILTIOCTPUPOBATH
npuMepamMu

CBOMCTBA CTEIICHHU C IICILIM IOKa3aTelIeM;
MIPUMEHSTH CBOMCTBA CTETICHH JIJIsl TPeoOpa30OBaHUS
BBIPAXEHUI U BeIUKMCIeHUN. HaxoauTs,
AQHAJIU3UPOBAThH, COMOCTABIISATH YUCTIOBBIE
XapaKTEPUCTUKHU 0OHEKTOB OKPYKAIOIIETO MUPA.
Hcnonb30BaTh 3aMuch YUCiIa B CTAHAAPTHOM BUJIE
TSl BBIPQXKEHUS pa3MePOB 0OBEKTOB,
JUTUTENILHOCTH MPOIIECCOB B OKPYKAIOIIEM MHUPE.
CpaBHHMBATh YKCIIa U BEIMYUHBI, 3aITUCAHHBIE C
HCIIoJIb30BaHueM crenenu 10.

I'nasa III. J/Iuneiinbie ypaBH

ennsn.18

9. J/IuHeliHble ypaBHeHHS C
O/IHUM HEeU3BEeCTHBIM.

6

§ 10. CucTeMbl JIMHEHHBIX
YPaBHeHU

12

[IpoBoauTH TOKa3aTEIbHBIE PACCYKIEHUS O KOPHSIX
yYpaBHEHUS C OTOPOM Ha OmpeieJIeHHe KOPHS.
PacriozHaBath ypaBHEHUS NIEPBOM CTENECHH,
JIMHENHbIE

ypaBHeHUs. PemaTte ypaBHEHUS NIEPBOU CTEIICHH,
JMHEWHbIE YpaBHEHMUsI, a TAK)KE YpaBHEHHUS,
cBozsuecs K HuM. [/loka3piBaTh paBHOCUJIBHOCTD
YpaBHEHHUH B MPOCTHIX CIIydasix. |

Pemrate TekcTOBBIE 331aUH aNTeOpaNueCKUM
CIocoOOM: IEPEXOIUTH OT CIIOBECHOM
(hOpMYIHPOBKH YCIOBHSA 33J1a4M K anreOpanyeckon
MOJIETIH IMyTEM COCTaBJICHHSI YPABHEHUS; pelllaTh
COCTaBJIEHHOE YpaBHEHUE; UHTEPIIPETUPOBATD
pe3ynbTar.

OnpenensiTs, ABISETCS JIM [Tapa YUCEIl PELIEHUEM
JTAHHOTO YpaBHEHUS C IBYMSI HEU3BECTHBIMH;
IIPUBOJIUTH IIPUMEPHI PELICHUN YPABHEHUH C IBYMs
HEU3BeCTHhIMU. Pemmath 3a1auu, anredpanyeckoit
MO/JIETIBIO0 KOTOPBIX SIBIISIETCS YPAaBHEHUE C ABYMS
HEU3BECTHBIMH, HAXOUTh LI€JIbIe PEIICHUS TYyTEM
nepebopa. [PemaTs HeCOKHbBIC THHEHHBIE
YpaBHEHUS C ABYMS HEM3BECTHBIMH B LIEIBIX
gyucax. |

Pematek cuctemsbl IByX TUHEUHBIX YPABHEHUH C
JBYMsI HEU3BECTHBIMU. [PemaTh cructeMbl
ypaBHEHUH C HECKOJIBbKUMHU HEM3BECTHBIMHI. |
Pemath TekcTOBBIE 3a/1auu aJreOpanvyeckum
CrocoOOM; MEPEXOIUTh OT CIOBECHOM
(OpMYIHPOBKH YCIIOBHSA 33J1a4M K anreOpandeckon
MOJIETIH IyTEM COCTaBJICHHS CUCTEMbI ypaBHEHUH;
pelaTh COCTaBIEHHYIO CUCTEMY YPaBHEHMIA;
UHTEPIIPETUPOBATh pe3ynbTar. [MccnenoBaTh
CHUCTEMBI YPAaBHEHUM C IBYMsI HEU3BECTHBIMH,
cojiepkantiue OyKBeHHbIE KO3 DHUIIUCHTHI. |




IToBTOpEHME

8 Kimacc

Tema paznena

KomnnuectBo
4acoB

[Inanupyemblie npeMeTHBIE Pe3yIbTaThI

IToBTOpEeHue 3a Kypc ajaredpnl 7 KJjacc .

4y,

I'nasa I. IIpocreiiune gyHKIUM.

KBaaparHubie kOpHH. 25

§ 1. ODOyskumu wu
rpagpuxku

§ 2. Dykuum y=x,y =
X2,
x=1/x

§ 3. KBaapaTrHble KOpHH

DopMyIUPOBATH CBOMCTBA YMCIOBBIX HEPABEHCTB U
IIPUMEHSTh UX NP pelieHuH 3aaa4. Mcnonb3oBats B
NMMCbMEHHOM MaTeMaTHIYEeCKOM peun 0003HaUYEHUs U
rpaduueckre n300paKeHNsT YUCIOBBIX MHOXKECTB,
TEOPETHUKO-MHOXECTBEHHYIO CUMBOJIUKY. [IpuBOIMTE
MIPUMEPHI KOHEYHBIX U O€CKOHEYHBIX MHOXKECTB.
[Haxonuth 00beAMHEHUE U TIEPECEUCHUE KOHKPETHBIX
MHO’KECTB, Pa3HOCTb MHOECTB. II[puBoNTH IpUMEpPHI
HECJIOKHBIX KiaccupuKaiuii. | Berauciasate 3HaUueHUS
¢byHKUIUH, 3a1aHHBIX (hopMyaamMu (TIPU HEOOXOTUMOCTH
HCIIOJIb30BaTh KaJbKYJIATOD);

COCTaBJIATH TaOIMIIbI 3HAYCHUN (PyHKIUI. OMUCHIBATH
cBoMcCTBa (PyHKIHI

Y =X,y =X2, y=X ¥ CTPOUTbH 10 TOYKAM HX TpaPHKH.
@opMynHpoOBaTh ONPEEIICHNE KBaIPATHOrO KOPHS U3
yucna. Jloka3pBaTh CBOMCTBA apu(METHUECKIX
KBaJIpaTHBIX KOPHEH; MPUMEHSATh UX K IPe0OPa30BaHUIO U
CPaBHEHHUIO BBIPAXKEHUH, COIEpKALIUX KOPHU. BeunciATh
3HA4YE€HUS BBIPAKEHUMN, COIEPKALUX KBAAPATHBIE KOPHHU.
Haxoauth TouHbIe 1 MpUOIMKEHHBIC 3HAYCHUST KOPHEH U3
MOJIOKUTENBHBIX yKcel. Mcnonb3oBaTh rpaduk GpyHKIUHU Y
= x2 i npubIMKEHHOTO HAXOXKICHUS KBAJJPAaTHBIX
KOpHEH U3 MOJOKUTEIbHBIX YUCEN. BBIUUCIATH TOUHBIE U
npuOIKEHHBIE 3HaYCHUsI KOpHEH 1o Gpopmynam,
UCIIOJIB3YS IPU HEOOXOIUMOCTH KaJIbKYJIATOP WIH
TaOJIUIIBL.

I'nasa II. KBagpaTHble u
pauMoHaJbHbIE
YpaBHeHus.294.

4. KBaapatnsbie
YPaBHEHUA

16

Pacnio3naBath KBaJpaTHBIN TPEXUWICH, BBIICHITH
BO3MOXHOCTb Pa3JIO’KEHHS €r0 Ha MHOXHUTEIH,
MPEJICTABIATH KBAIPATHBINA TPEXWIECH B BUJIE
MPOU3BEICHUS JTUHEUHBIX MHOXKUTENEH. [HaxoauTs uemnbie
KOpHU

MHOTOUJICHOB C 1eJIbIMU KoddurmerTamu. | [I[puMeHsTsh




§ S. Paumonanbbie | 13
yYpPaBHEHHSs

pa3nuyHble POPMBI CAMOKOHTPOJISI IPU PEIICHUHN
YpaBHEHUH.

Pacno3naBath kBajpaTHble ypaBHeHUs. PemaTs
KBaJ[paTHbIC YPABHEHUS, a TAKXKE YPaBHEHMS, CBOJAIINECS
K HUM. OnpenensTh Hajauunue KOpHEH KBapaTHbIX
YpaBHEHHUH IO TUCKPUMHUHAHTY U KOd(puiimeHTam.
[PemaTs HecnoKHbIE ypaBHEHUS 3-ii U 4-11 CTENEHEN. |
Pacnio3HaBath panoHaNbHbIe YpaBHEHNUS, PEIIaTh UX.
[PemaTs Hec10)KHBIE YPAaBHEHUS C MOJYJISIMH, C
IIPUMEHEHHEM 3aMEHbl HEU3BECTHOTO, IIEPEX0/1a K
ypaBHEHUIO-ciIeACcTBUIO. [oyunTh epBOHavYalIbHbIE
CBE/ICHUS] O MHOXECTBE KOMIUIEKCHBIX YHCEIL. |

PemaTh TekcTOBBIE 3a/1auu, IPUBOAALIME K KBAPATHOMY
WIH PallMOHAIBHOMY YPABHEHUIO

I'nasa II1. JIuneiinasi, KBaapaTHYHast
U 1po0HO-IuHeliHas pyHKuun.23

§ 6. JIuHeiinas
byHkuus 9

§ 7. Ksagparuunas | 9

Pacmo3HaBate npsiMyro mpornopIHOHaTbHYIO 3aBHCUMOCTb.
Ctpouts rpaduk JIMHEHHOHN, KBaIpaTHIHOHN (PyHKIHIA C
MIOMOIIIBIO IEPEHOCOB BJIOJIb OCEH KO-

OpAMHAT U TIO KOOPAWHATaM HECKOJBKUX TOUEK rpaduka.
Pacmo3HaBathk ypaBHEHUS MPSIMOM U OKPY>KHOCTH.
Pacnio3naBate 00paTHYIO MPOMIOPIIMOHATBHYIO
3aBUCHMOCTB. VICTIONB30BaTh MEPEHOC 10 OCSIM KOOPIUHAT
JUTSL IOCTpOEeHHs Tpaduka IpoOHO-THHEHHON (hyHKIUH.

byHKIus [Mcronp30BaTh CUMMETPUN OTHOCUTEIBHO MPSIMOi IpU
§ 8. JlpobHo-1nHeiinas | 5 MOCTPOEHUH Tpaduka GyHKIMHU, COEpKALIEH MOTYIH. |
byHkuus

I'maBa IV. Cucrembl panMoOHAJBHBIX
ypaBHeHwuii. 15

§ 9. Cucremsi | 8
PALMOHAJIBHBIX

YPaBHEHUM

10. I'padpnuecknii 7

Crocod pemeHust
CHCTEM yPaBHEHUH

Pemrate cucreMsl paliMOHANIBHBIX YPABHEHUN, IPUMEHSATH
CUCTEMBI JJIs PELLIEHUs TEKCTOBBIX 3aj1a4. [ Pemate
HECJIOXHbBIE YPaBHEHUS! BTOPOM CTENEHH B II€JIbIX YHCIIaX. |
Pemrats TeKCTOBBIE 3a1a4 IIPU IIOMOLIU CUCTEM
panMoHaIbHBIX YpaBHEHUH. [Pemath HecnoxKHbIe
TEKCTOBBIE 33141 C LEJI0YUCICHHBIMY 3HAYCHUSAMHU
BEJIMYHH. |

Hcnonb30BaTh GyHKIMOHATIBHO-TpadUIecKue
MIPEACTABICHUS ISl PELIEHUS U UCCIIEI0BAHNS YPABHEHUN
u cucteM. KoHCTpyrpoBaTh 3KBUBAJICHTHBIE PEYEBBIC
BBICKA3bIBaHUS C UCIOJIb30BAaHUEM ANTeOpanyecKoro

U TEOMETPUUYECKOr0 A3BIKOB. [MIMeTh pencTaBieHue o
BEPOSITHOCTH COOBITUS M pellaTh HECIOXKHbIE 3aja4l Ha
HaXO0XKJICHHE BEPOSITHOCTEH COOBITHIA. |

IloBTOpEHHeE. 8

9 kiacc

Tema paznena Konnuectso
4acoB

[Inanupyemsble peIMeTHbIE Pe3yabTAThI

IHoBTOpeHue (2 yaca)




I'nasa I. HepaBencrBa 31

1. JIuHeliHbIC
HEPaBeHCTBA C
OIHHMM HEU3BECTHBLIM

9

§ 2. HepaBeHncrTBa
BTOPOM CTENEHH ¢
OHHUM
HEN3BECTHBIM

11

§ 3. PanuoHajgbHbIe
HepaBeHCTBa

11

PacnioznaBath HEpaBEHCTBA MEPBOM CTENEHU C OJHUM
HEU3BECTHBIM. Pacnio3HaBaTh JMHEHBIE HEPAaBEHCTBA. Pemars
JIMHEWHbIE HEPABEHCTBA, CUCTEMBbI JINHEHHBIX HEPABEHCTB.
[Pemats HepaBeHCTBA, COJIEPKAILINE HEU3BECTHOE T10]1 3HAKOM
MOJTYJI. |

Pacnio3naBaTh HepaBeHCTBA BTOPOM CTEIIEHU C OJJHUM HeE
M3BECTHBIM, PEIIaTh UX C UCTOIb30BaHUEM rpaduka
KBIPATUYHON (PYHKIIMU WM C TIOMOIIBIO OTIPEJICIICHHUS 3HAKOB
KBaJIpaTHOr'O TPEXUJIEHA Ha UHTEPBaJaXx.

[M300paxkaTh Ha KOOPUHATHOM TNIOCKOCTH MHOKECTBA TOUEK,
3aJ]JaBa€MbI€ HEPABEHCTBAMMU C ABYMS IEPEMEHHBIMHA U HX
CHUCTEMaMHM. |

PemaTe panmoHanbHble HEPABEHCTBA U UX CUCTEMBI METOJI0M
WHTEpBajoB. [Pemars panmoHanbHble HEPABEHCTBA U UX
CHUCTEMBI C TOMOIIbIO 3aMEHbI HEM3BECTHOTO. BBIYUCIATH
MIPOU3BOIHBIC TMHEHHBIX U KBAaIPATHUHBIX ()yHKIIHA.
Jloka3pIBaTh YHCIIOBbIE HEPABEHCTRA. |

T'nasa II. Crenenn uucia.l5

§ 4. Dyuknus y =xn

3

§ 5. Kopenb crenenun
n

12

dopMynHpoBaTh CBOWCTBA (PYHKITUHU ¥ = X™ ¢ WILTIOCTpaIuen
ux Ha rpaduke. DopMyTHUPOBATE ONPEICIICHUE KOPHS CTEIICHU
1 U3 YKCIIa, ONPEENATh 3HAK # — KOPHSI CTEIICHU 1 U3 YUCJIa,
HCIIOJIB30BaTh CBOMCTBA KOpHEN Uil pemeHus 3aaad. Haxoaute
3HaueHUs! KOPHEW, UCTIOB3Ys TaOIHIIbI, KAIbKYISTOP.

[3HaTh, UTO KOPEHB CTENIEHU /1 U3 YKCIIA, HE SBIISIOMIETOCS
CTEIEHBIO /71 HATYPaJIbHOTO YUCIIA, YUCIIO UPPALIMOHAIIBHOE,
JTIOKa3bIBaTh UPPALMOHATBHOCTh KOPHEW B HECJIOAKHBIX
cay4asix. |

T'masa III. ITocaemoBaTeanLHOCTH.

18

§ 6. Hucaosble
MoCJIe0BaATEIbHOCTH
H UX

cBoOliCcTBa

§ 7.
Apupmernyeckas
nporpeccust

§ 8. 'eomeTpuyeckas
nporpeccus

[TpuMmeHsTh HHIEKCHBIE 0003HAUYEHUS, CTPOUTH PEUEBLIC
BBICKA3bIBAaHUS C MCIIOJIb30BAHUEM TEPMHUHOJIOIMH, CBA3aHHOMN C
MOHATUEM ITOCJIEI0BATEILHOCTH.

BeauciaaTe 9ieHs! MoCiIe10BaTeILbHOCTEN, 3aJaHHBIX
(hopmysIoii 7-TO WIeHA WK PEKYPPEHTHOHN (HOPMYJIOM.
N300paxaTh 4ieHbl NOCIEA0BATEILHOCTH TOUKAMHU Ha
KOOPJIMHATHOM TJIOCKOCTH.

Pacnio3naBath apuMETHUECKYIO U TE€OMETPUUYECKYIO
IIPOTrPECCUU MPHU Pa3HBIX cOoco0ax 3a/1aHusl.

Bb1BOIMTE HA OCHOBE /10KA3aTENIbHBIX PACCYKIECHUN (POPMYJIbI
o0mrero ujgeHa apupMeTHIeCKOi U reOMEeTPUIECKON
IIPOrPECCUI, CYMMBI IIEPBBIX 7 YJIEHOB 3TUX IIPOTPECCHI;
peliaTth 3aa4u ¢ UCTIOJIb30BaHUEM 3TUX Gopmyd. PemaTth
33141 Ha CJIOKHBIE IIPOLIECHTHI,

B TOM YHCII€ 33[]a4M U3 PEaNbHOMN MPAKTUKH (C UCTIOIh30BAaHUEM
KaJIbKYJIATOPA)

I'naBa V. DiiemeHTBI
NpHOINKEHHBIX

BbIYHCJICHUH, CTATHCTHKH,
KOMOHMHATOPMKH M TCOPHH

BeposTHOCTEi.19

§ 11. Ilpubdanxenus
qucesn

4

§ 12. Ilpudauxenns

HcnonpzoBath pasHblie (POPMbI 3aITUCH TPUOITHKEHHBIX
3HAYeHUH; JeaTh BBIBO/BI O TOYHOCTU MPUOIMKEHUS 110 X
3anucy. BeIMOTHATH BBIYMCIEHUS C peaJIbHBIMU JIAHHBIMH.
OKpyTasTh HATYpaJIbHBIC YUCIIA U IECATUYHbBIE TPOOH.
BbINOTHATE NPUKHUIIKY U OLIEHKY

pe3yapTaToB BhluMciaeHu. [[IpuBoauTh conepxaTenbHbIe
MIPUMEPHI UCII0JIb30BAHUS CPEAHMX 3HAUCHUHN JJIs OIMCAHUS
naHHbIX.| Permate 3a1aun Ha nepebop BCcex BapUaHTOB,
HCIIO0JIb3Yysl KOMOMHATOpPHBIE MpaBuia, popMysbl IEPECTaHOBOK,




quceJ pa3MelIeHUM, COUETaHU M.

3.5 Haxonutb BEpOATHOCTD CIy4alHBIX COOBITHIA, CYMMBI,
§ : MIPOU3BEICHUS COOBITHIA
KomOunaTopuka

§ 14. Baenenme B |8
TEOPHI0
BEPOATHOCTEM

IloBTOpPEHME Kypca 7—9
KJjaaccoB.17
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