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HOACHUTEJIBHASA 3AIIUCKA

Pabouas mporpamMma ywyeOHOro mnpeamera «MaTemaTHKa» COCTaBJI€HA Ha
OCHOBE:
- @enepalbHOTO TOCYJAPCTBEHHOTO 00pa30BaTEIbHOIO CTAaHJAPTa OCHOBHOTO
oOmero odpaszoBanus (npuka3 Munoopaayku PO ot «17» nekadps 2010 roma Ne
1897) ¢ usmenenusimu (mprkaz MuHoOpHayku PD ot «29» nexabps 2014 roma Ne
1644);
- OcHOBHOHI 00pa3oBaTeNbHOW MPOrpaMMbl OCHOBHOTO 0OIIEro 00pa3oBaHUs
MYHUIIUIIAIBHOTO OIOKETHOTO 00I111e00pa3oBaTeIbHOTO YupexaeHus “Cpemnsis
oO1eoOpazoBarenbHas mKosa Ne29”
- uHUU ydeOHo-meToanueckux komiuiekcoB (YMK) «Marematuka» qist 5 — 6
KJ1accoB, aBTopbl H. 4. Buiienkus u np.

N3yyenue maTeMaTHMKd B OCHOBHOW IIKOJIE JOJKHO OOECIEUMTH:

OCO3HAHME 3HAYCHUSI MAaTEMATHUKU B TOBCEAHEBHOM KU3HU YETIOBEKA;

dbopMuUpOBaHUE  TPEJACTaBICHUH O  COLMAIBHBIX, KYJIbTYPHBIX U
UCTOPUYECKUX (aKTOpaX CTAHOBJICHUS MAaTEMaTUYECKON HAYKH;

dbopmMupoBaHue MPEACTABICHUM 0 MaTeMaTUKe Kak 4acTH
00IIIeYeIOBEYECKON KYIbTYphl, YHUBEPCAJIHHOM SI3bIKE HAYKH, IO3BOJISIONIEM
OIMKCHIBATH U U3Y4aTh pealibHbIC MPOIECCH U SIBICHHUS.

B pesynbrate u3yueHus MaTeMaTUKH 00YyYalOUIUecs: pa3BUBAIOT JIOTHYECKOE
U MaTeMaTH4eCKOe MBIIUICHHE, TOJy4YaloT MPEACTaBICHHEe O MaTeMaTHYeCKHX
MOJIETISIX; OBJIAJEBAIOT MATEeMAaTHYECKUMHU PACCYKICHUSIMH; ydaTcs MPUMEHSTH
MaTEMaTUYECKUE 3HAHUA TP pEUICHUW Pa3IMYHBIX 3aJad M OIICHUBATh
MOJIYYCHHBIE PE3yJbTaThl; OBJAJEBAIOT YMEHUSMU pEIIeHHUs Y4YeOHBIX 3ajaady;
Pa3BUBAIOT MAaTEMAaTUYECKYIO UHTYHUIIUIO.

OBLIAA XAPAKTEPUCTHUKA YYEBHOI'O IPEJMETA

Mamemamuka - OAVH W3 BaXHEUIIMX KOMIIOHEHTOB MAaTE€MaTHYECKOTO
oOpa3oBaHusA, HEOOXOMUMBIN Il TPUOOpPETEHUS KOHKPETHBIX 3HAHUU O
MPOCTPAHCTBE M TPAKTUYECKA 3HAYUMBIX YMEHHH, (HOPMHUpPOBAHUS S3bIKA
onucaHusg OOBEKTOB OKPYKAIOIIETO MHUpa, ISl Pa3BUTHUS MPOCTPAHCTBEHHOIO
BOOOpaXKCHUSI W WHTYHUIIMH, MATEMAaTHYECKOW KyJIbTYpbl, ISl 3CTETUYECKOTO
BOCITUTAHUS 00YJaIONTUXCS.

WNurterpupoBannsiii  yueOHbIi mpenver «Marematuka» 5-6 Kimaccos
SBJISIETCS. HEMOCPEICTBEHHBIM MPOJOKEHUEM Kypca MAaTeMaTUKH HaydalabHOU
IIKOJIbI, CUCTEMATU3UPYET, O0OOIIAET M pPa3BUBACT IOJYUYEHHBIE TaM 3HAHUS,
MO3BOJISIET yYAIIUMCSl aJanTUPOBAThCd K HOBOMY YPOBHIO HM3yUEHHS MpEIMETa,
co3mgaeT HEOOXOIMMYIO OCHOBY, Ha KOTOpOW OyayT Oa3upoBaThcs ydeOHBIC
npeametsl «Anredpa» u «l'eomerpus» 7-9 kmaccoB. B kypce maremarnku 5-6
KJIACCOB MPEJICTABJICHBI CIEYIOUINUE CoJepKaTeNbHble TUHUM: «Hucnay,
«TekcroBeie 3amaun», «CTaTUCTUKA W TEOpUs BeposiTHOCcTEW», «HarnsaHas
TEOMETPHUSI».



B pamkax yka3aHHBIX COJIEpKATENbHBIX JIMHUNA PEIIAIOTCS CIEAYIOLINE
3a]1a4u:
- pa3BUTHE MOHATHS YNCTIA;
- pa3BUTUE BBIYUCIUTEIBHOW KYJIbTYpbl, OOy4eHUE MNPOCTEHIIUM MpHeMaM
MPUKUIKA U OLICHKU PE3YJIbTATOB BHIUMCICHUM;
- pa3BUTHE T€OMETPUUECKUX MPEACTABICHUHN yyaluxcs, 00pa3HOro MbIIUICHMS,
MIPOCTPAHCTBEHHOT'O BOOOpaXkeHus, U300pa3UTEIbHbBIX YMEHUN;
- oBJaZieHue (popMaJibHBIM annaparoM OYKBEHHOI'O HCUUCIICHHUS;
- (QopmHupoBaHME YMEHHUS BOCIPUHMMATh M KPUTUYECKH aAHAIU3MPOBATDH
uH(OpPMAIIHIO, TPECTABICHHYIO B Pa3IN4HbIX (pOpMax.

OIINCAHUE MECTA YYEBHOI'O IPEAMETA B YYEBHOM IIVIAHE
YueOnbiii mnpeamer «MaremaTuka» BXOJAUT B MOpeIMETHYIO 00JacThb
«MatemaTtuka u uHQOpMaTUKaY, ABISETCS 00S3aTEIBLHBIM ISl U3Y4YeHUS B 5-6
kjaccax. B yueOHOM 11aHe Ha ero u3y4eHue OTBOJAMUTCS:

Kaace YueOHBIH KoauuectBo KoauuectBo Hroro
npeamer HelleJIbHBbIX y4eOHBIX 3a y4eOHbIH
4acoB Heae b roja
5 KJ1ace Maremaruka 5 34 170
6 KJ1acc Maremaruka 5 34 170

Bcero 3a 2 roaa peanuzanuu nporpaMmmsl — 340 yaca.

JIMYHOCTHBIE, METAITPE/IMETHBIE U ITPE/IMETHBIE
PE3YJIBTATBI OCBOEHUA YYEBHOI'O IPEJIMETA

N3yuyenue maTeMaTUKH 0OECTICUMBACT CIEIYIONIUE PE3yIbTaThl OCBOCHUS
OCHOBHO# 00pa3oBaTEILHON MPOTrPaMMBI:

JIUYHOCMHbLE:!

1. Poccuiickas rpaxJaHCKash HJACHTUYHOCTH (MAaTPUOTHU3M, YBAKEHHUE K
OTteuecTBY, K MPONUIOMY M HACTOAIIEMY MHOTOHallMOHalbHOrO Hapona Poccuw,
YyBCTBO OTBETCTBEHHOCTHM U joira mepen Ponunol, maeHtudukamus ceds B
KauecTBe TrpaxnannHa Poccum, CyOBEKTHBHAas 3HAYUMOCTh HCIIOIH30BAHUS
PYCCKOTO $5I3bIKa U A3bIKOB Hapo10B Poccun, oco3HaHue U OUlylIeHNEe TUYHOCTHOM
CONMPUYACTHOCTH Cyabpde poccuiickoro Hapoma). Oco3HaHHWE ATHHUYECKOU
MPUHAJIEKHOCTH, 3HAHUE HMCTOPHHM, SI3bIKA, KYJIbTYpPbl CBOEr0 HApOJaa, CBOETO
Kpas, OCHOB KYJbTYpPHOTO Hacieauss HapoaoB Poccum U  denoBeyecTBa
(MIEHTUYHOCTh 4YEJIOBEKa C POCCHMCKOM MHOTOHAIMOHAIBHOM KYJIbTYpPOil,
CONIPUYACTHOCTh UCTOPUU HAPOJOB U TOCYAAPCTB, HAXOAUBIIUXCSA HA TEPPUTOPUH
coBpeMeHHON Poccum); nHTEpropU3anus T'YMaHUCTUYECKHUX, TEMOKPATUYECKUX U
TPAAUIMOHHBIX IIEHHOCTE MHOTOHAIIMOHAIBHOTO POCCHUIICKOro  0O0IlecTBa.
Oco3HaHHOE, YBaXUTEIbHOE U JOOpOXKENIaTeIbHOE OTHOUIEHWE K WCTOPUH,
KYyJbTyp€e, PEJIUTUH, TPAIULIMUIM, SI3bIKaM, LIEHHOCTSIM Hapoji0oB Poccun U HapoaoB
MHUpa.




2. TOTOBHOCTP W CHOCOOHOCTh OOYYaIOIIUXCS K CaMOpPa3BUTHIO U
caM0o00Opa30BaHUIO HA OCHOBE MOTHBAIIMU K OOYYEHUIO U TTO3HAHUIO; TOTOBHOCTH U
CIIOCOOHOCTh ~ OCO3HAHHOMY  BBIOOPDY U TOCTPOCHHUIO JanbHenIen
WHIUBUIYAIbHONH TpaeKTOpuu o0Opa3oBaHWS Ha 0Oa3e OpPUCHTUPOBKH B MHUPE
npodeccuit ¥ MPOPECCHOHANBHBIX MPEANOYTCHUH, € YyYETOM YCTOWYHBBIX
MO3HABATEILHBIX HHTEPECOB.

3.  Pa3Buroe MopambHOE CO3HAHWE M KOMIIETEHTHOCTh B PEHICHUU
MOpaJIbHBIX TMpPOOJIeM Ha OCHOBE JMYHOCTHOIO BbIOOpa, (opMupoBaHue
HPaBCTBEHHBIX YYBCTB W HPABCTBEHHOTO IIOBEJCHHUSA, OCO3HAHHOTO U
OTBETCTBCHHOTO OTHOIIEHUS K COOCTBEHHBIM TIOCTYIKaM (CIOCOOHOCTh K
HPABCTBEHHOMY CaMOCOBEPIICHCTBOBAHUIO; BEPOTEPIIUMOCTh, YBAXKUTEIHHOE
OTHOIIICHUE K PETUTHO3HBIM YYBCTBaM, B3TJIAJaM JIFOACH WM UX OTCYTCTBHIO;
3HaHHE OCHOBHBIX HOPM MOpAj, HPAaBCTBEHHBIX, JTYXOBHBIX HJICAJIOB, XPAaHUMBIX
B KYJbTYPHBIX TPaJHWIMSIX HapoaoB Poccuu, TOTOBHOCTh Ha WX OCHOBE K
CO3HATCIIBHOMY CaMOOTPAaHWUYCHHMIO B TIOCTYIKaX, IMOBEACHUH, PACTOYUTCIHBHOM
noTpeOUTENbCTBE; CHOPMUPOBAHHOCTh MPEACTABICHUNA 00 OCHOBAaX CBETCKOU
OTUKHU, KYJIbTYpPbl TPAIUIMOHHBIX PEIWTHHA, MX POJU B PA3BUTHH KYJIbTYPHI H
uctopuu Poccum m denoBedecTBa, B CTAHOBJIICHHM TPaXKTaHCKOTO OOIIEeCTBa H
POCCHICKOM TOCYJIapCTBEHHOCTH; IIOHUMAaHKHE 3HAYCHHSI HPABCTBCHHOCTH, BEPHI H
peNMrud B OKM3HU 4YellOBeKa, ceMbu U oOmectBa). ChopMHPOBAHHOCTH
OTBETCTBEHHOTO OTHOLIEHUS K YYEHMIO; YBAXXUTEIHHOTO OTHOUIEHUS K TPYIY,
HaJIMYME OIbITAa Y4YacTHs B COIMAIBHO 3HauuMOM Tpyae. Oco3HaHHME 3HAYEHUS
CEMBbU B XU3HU 4YEJIOBEKAa M O0OIECTBa, MPUHATHE IIEHHOCTH CEMEWHOM KHU3HU,
yBaXXHUTEJIbHOE U 3a00TJIMBOE OTHOIIEHUE K YJIeHaM CBOEH CEMBbH.

4,  ChopMHpOBAaHHOCTh OTBETCTBEHHOTO  OTHOIICHHS K  YYCHHIO;
YBXUTEIBHOTO OTHOIIEHUS K TPYLY.

5. ChopMHUpPOBAaHHOCTH LETOCTHOTO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY ypPOBHIO pa3BUTUSI HAyKd U  OOIECTBEHHON TMPAKTUKH,
YUUTBHIBAIOIIETO COLMAIBHOE, KYJIBTYPHOE, SI3bIKOBOE, JAYXOBHOE€ MHOT00Opasue
COBPEMEHHOI'0 MUpa.

6. Oco3HaHHOE, YBKHUTEIbHOE U JOOpOXKENIATeNbHOE OTHOIICHUE K
IpPYroMy 4eJOBEKY, €ro MHEHHUI0, MHUPOBO33PEHHIO, KYJIbTYpe, S3bIKY, BEpE,
TPaXJAHCKON TO3UIMU. [ OTOBHOCTh M CIIOCOOHOCTH BECTH IUAJIOT C APYTHUMH
JIOAPMU W JIOCTUTATh B HEM B3aUMONOHMMaHUs (MAeHTHUUKAIMS ceds Kak
MOJTHOMPABHOTO CYOBEKTa OOIIEeHHS, TOTOBHOCTh K KOHCTPYHMPOBaHHIO oOpasa
nmapTHepa MO AHAIOTY, TOTOBHOCTh K KOHCTPYHPOBaHHUIO 00pasa JOIMyCTUMBIX
croco0OB Auanora, TOTOBHOCTh K KOHCTPYMPOBAHHUIO Ipollecca JMaliora Kak
KOHBEHIIMOHUPOBAHUSI HMHTEPECOB, NPOLIEAYpP, TOTOBHOCTh U CIOCOOHOCTH K
BEJICHHUIO IIEPETOBOPOB).

7. OCBOGHHOCThH COIHMAJIBHBIX HOPM, TPABWJI TOBEICHUSA, poiied U (opm
CONMAIFHON JKM3HM B TPYMIaX H COOONIeCTBaX. YdYacTHE B MIKOJIHHOM
CaMOYTIpaBJICHUHN U OOIIECTBEHHON KM3HU B TIPE/IeNiaX BO3PACTHBIX KOMITCTCHITHIMA
C Y4YEeTOM PETHOHAIBHBIX, ITHOKYIBTYPHBIX, COIMAIBHBIX M JKOHOMHYECKHX
ocoOeHHocTel (GopMUpPOBaHUE TOTOBHOCTH K YYACTHIO B IIPOLECCE YIIOPSAI0UCHUS



COLIMAJIBHBIX CBSA3€H M OTHOILIECHUM, B KOTOPHIE BKIIOYEHBI U KOTOpPbIE (DOPMUPYIOT
CaMH YydYalluecs; BKIIOYEHHOCTb B HEIMOCPEACTBEHHOE TPa)XJAaHCKOE YYacTHE,
TOTOBHOCTh YYacCTBOBAaTh B KM3HEJEATEIbHOCTH MOAPOCTKOBOIO OOILECTBEHHOIO
o0ObeUHEHUS, TPOAYKTHUBHO B3aUMOJECHCTBYIOIIETO C COLUMAIBHOM cpeaod u
COLIMAJIbHBIMU HMHCTUTYTaMH; WACHTUQUKanus ceds B KauyecTBe CyOBbeKTa
COLIMAJIBHBIX ~ MpPeoOpa3oBaHMil, OCBOEHHME KOMIIETEHTHOCTEH B  cdepe
OpPraHM3aTOPCKON AEATEIBbHOCTH; HWHTEPUOPHU3ALMUSA LEHHOCTEW CO3UIATEIBHOTO
OTHOILIEHUS K OKPYXalollel JIEUCTBUTEIBHOCTH, LIEHHOCTEW COLMAJIBHOIO
TBOPYECTBA, LIECHHOCTH MPOAYKTUBHOW OpPTraHHU3alMHA COBMECTHOW JESTENBHOCTH,
caMopeanu3allii B TpYINIE M OpraHu3aluy, LEHHOCTH <«IpYyroro» Kak
PABHOIIPABHOTO napTHepa, dbopmupoBaHue KOMITETEHIIU I aHanmusa,
NPOEKTUPOBAHUSA, OPraHU3alK JAESTeIbHOCTH, PePIIEKCUN U3MEHEHHH, crlocoO0B
B3aMMOBBITOJIHOTO  COTPYAHHYECTBA, CIOCOOOB pealu3alii  COOCTBEHHOTO
JUAEPCKOTrOo MOTEHIMANA).

8. CpopMUPOBAaHHOCTDH IIEHHOCTH 3/I0POBOT0 U 0€30MacHOro o0pas3a >KM3HU;
UHTEpUOpHU3allMs TNPaBWI HHAMBUAYATBHOTO W KOJUIEKTUBHOIO ©O€30MacHOro
NOBEJEHNS B YPE3BBIYAHHBIX CHUTYalUSAX, YTPOXKAIOIUX KU3HU M 3I0POBBIO
JIIOJIEW, PAaBUJI MIOBEICHUS HA TPAHCIIOPTE U HA IOPOTrax.

9. Pa3BUTOCTH ACTETHUECKOTO CO3HAHUS Yepe3 OCBOCHUE XYJI0)KECTBEHHOTO
Hacieauss HapoAoB Poccum M mupa, TBOPUECKOM AEATEIBHOCTH 3CTETHYECKOIO
xapakTepa  (CIOCOOHOCTh  MOHUMATh  XYJOKECTBEHHBIE  TNPOU3BEIICHUS,
ACTETUYECKOE, HMOLMOHAIBHO-IIEHHOCTHOE BHUJCHHUE OKPYXKAIOUIEr0 MHUPA;
CIIOCOOHOCTh K 3MOILIMOHAJIBHO-IIEHHOCTHOMY OCBOEHHUIO MHUPA, CaMOBBIPAKEHUIO
U OpPHUEHTAllUM B XYJIO)KECTBEHHOM WM HPABCTBEHHOM IIPOCTPAHCTBE KYJIBTYDHI;
YBaXXEHHUE K UCTOPUM KYJIbTYpbl CBOEro OTedyecTBa, BBIPAKEHHON B TOM YHUCIE B
NOHMMAaHUKM KPacOThl YEJOBEKa; MOTPEOHOCTh B OOIICHUH C XY/I0)KECTBEHHBIMU
POU3BEACHUSAMHU, C(HOPMHUPOBAHHOCTh AKTHBHOTO OTHOUIECHUS K TPATUIUAM
XYAO0KECTBEHHOW KYJIbTYpbl KaK CMBICJIOBOM, 3CTETUYECKOM W JIMYHOCTHO-
3HAYUMOM LIEHHOCTH ).

10. CdopMupoBaHHOCTH OCHOB AKOJIOTHUECKOM KYJBTYPBHI,
COOTBETCTBYIOIIEW COBPEMEHHOMY YPOBHIO DKOJIOTMYECKOTO MBILIUICHUS, HAJTUYHE
ONbITa  JKOJIOTUYECKH  OPUEHTUPOBAHHONM  PEQIIEKCUBHO-OLEHOYHOW |
IIPAKTUYECKON  JE€ATEIBHOCTH B JKM3HEHHBIX CHUTyalusx (TOTOBHOCTH K
UCCIICJOBAHUIO IIPUPOABI, K 3aHATUAM CEIbCKOXO3AMCTBEHHBIM TPYIOM, K
XY0KECTBEHHO-ICTETUYECKOMY OTPAXECHUIO MPUPOABI, K 3aHATHUAM TYpHU3MOM, B
TOM YHCJIE€ 3KOTYPU3MOM, K OCYLIECTBICHHUIO IPUPOTOOXPAHHOMN AEATENBHOCTH ).

Memanpeomemmuuvie.

MeranpenMeTHbIE PEe3ylbTaThl BKIIOYAIOT OCBOCHHBIE OO0YYaIOIIUMHUCS
MEKIIPEIMETHBIC TOHATHS U YHUBEpPCAJIbHBIE YUEOHbIE AEUCTBUS (PETYJIsTUBHBIC,
MO3HABATEIbHbIEC, KOMMYHUKATUBHBIE).

Me)KIII)EI[MeTHbIe NNOHATHA



YcnoBueM popMupoBaHUsS MEKIPEAMETHBIX MOHATHM, TaKUX, KaK cUcTeMa, (akT,
3aKOHOMEPHOCTh, (DEHOMEH, aHaIN3, CUHTE3 SIBISIETCS] OBJIAJCHUE 00Y4YarOIUMUC
OCHOBAMM YHWTATEIbCKOH KOMIIETCHIIMH, IPHUOOPETEHHE HABBIKOB pPAOOTHI C
uH(popmalmeii, yuactue B NPOEKTHOM IesITebHOCTH. B OCHOBHOH I1IKOJIe HA BCEX
npeaMmerax OyAeT MpoJoJbKeHa padoTa 1Mo (pOpMUPOBAHUIO UM PA3BUTHIO OCHOB
YUTATEJbCKOH KommeTeHuuu. OOyyaromuecs OBJIAJCIOT YTEHUEM  Kak
CPEICTBOM  OCYIIECTBICHHMS CBOMX JajJbHEHIIMX IUIAHOB:  MPOJOJKEHUS
oOpazoBaHuss U camMoOOpa3OBaHMs, OCO3HAHHOTO IUIAHUPOBAHHUS  CBOETO
aKTyaJIbHOTO M TEpPCIEKTUBHOIO Kpyra 4YTEHHUS, B TOM 4YHUCIE JOCYrOBOIO,
NOJIFOTOBKM K TPYIOBOM M COIMAIBHOW AEATENBHOCTU. Y BBIITYCKHUKOB OyneT
chopMHpoBaHa MOTPEOHOCTh B CUCTEMATHYECKOM YTEHUH KaK CPEJCTBE MO3HAHUS
Mupa U ce0d B 3TOM MHpE, FapMOHM3AIMM OTHOILIEHUU YeJoBeKa M O0OIlecTBa,
CO3/IlaHUM 00pa3a «IOTPeOHOT0 OYaYIIEroy.

[Ipy u3ydyeHuM y4eOHBIX MPEAMETOB OOYYaIOIIMECS YCOBEPIIEHCTBYIOT
NpUOOPETEHHbIE Ha TIEPBOM YPOBHE HaBBIKM pPadoTbl ¢ uHpopmanueid u
nonoiaHAT wux. OHM cMOryT paboTraTb C TEKCTaMH, MpeoOpa3oBbIBaTh MU
MHTEPIPETUPOBATH COJAEPIKALIYIOCSA B HUX UH(OPMAIIUIO, B TOM YHUCIIE:

* CHCTEeMAaTU3UpPOBATh, COIMOCTABJIATh, AHAJIM3UPOBaTh, 0000IAaTH U
UHTEPIPETUPOBATh UHPOPMAIHIO, COACPKAIIYIOCS B TOTOBBIX MH(POPMAIMOHHBIX
00BEeKTaX;

* BBIJICJIATH TJIaBHYIO M MU30BITOUHYIO MH(GOPMAIIUIO, BRIOIHITH CMBICIIOBOE
CBEPTHIBAHKME BBIIECIEHHBIX (AKTOB, MBICIEH; NPENCTaBIATh HH(POpPMALIUIO B
ckaroi cioBecHoM ¢opme (B BHAE IUIaHA WJIA TE3MCOB) W B HArJsIHO-
cuMBoOJIMUECKoOi Qopme (B BHle TaOIUI, IpaduueckKux CXeM W JuarpaMm, Kapt
HOHSITUM — KOHIIENTYaJbHbIX IMarpaMM, OMOPHBIX KOHCTIEKTOB);

* 3aIIOJIHATH U JOTIOJHATH TaOJIHUIIbI, CXEMBI, TUArPAMMBI, TEKCTHI.

OO6yuaroiuecss MPUOOPETYT ONBIT MPOEKTHOH 1eAITeJILHOCTH KaKk 0c000H
dbopmbl yaeOHON pabOThI, CIIOCOOCTBYIOMIEH BOCIHUTAHHUIO CaMOCTOSITEIBLHOCTH,
WHUIIMATUBHOCTH, OTBETCTBEHHOCTH, MOBBIIICHHUIO MOTHUBALUKA U d(PPEKTUBHOCTU
yu4eOHOM JeATeNbHOCTH; B XOAE pealu3allid HMCXOJAHOrO0 3ambIciia Ha
MPAKTUYECKOM YpPOBHE OBIAACIOT YMEHHUEM BBIOMpAaTh aJeKBaTHBIC CTOSIIEH
3ajlaye CpeACTBA, MPUHUMATH PEIICHHWS, B TOM 4YHCI€ U B CUTYyalHsIX
HeomnpeaenéHHocTd. OHU  MOJy4aT BO3MOXKHOCTh Pa3BUTh CHOCOOHOCTh K
pa3pab0TKe HECKOJbKHX BapHaHTOB pEIIEHWH, K TOWUCKY HECTaHIAapTHBIX
pelleHuH, TOUCKY U OCYILECTBICHUIO Hanbojee MPUeMIIEMOT0 PEILICHUSI.

[lepeyeHb KIIOUEBBIX MEKIPEIMETHBIX MOHITHH OINpENEsieTcs B XOJI€
pa3pabOTKH OCHOBHOW 0OOpa30BaTeNbHOM MPOrpaMMbl OCHOBHOTO  OOILETO
oOpa3oBaHus 00pa30BATENbHON OpraHWU3alMK B 3aBHCHUMOCTH OT MaTepUajIbHO-
TEXHHUYECKOTO0 OCHAIEHMsI, KaJpOBOr0 IOTEHIMAJA, HCIOJb3yEMbIX METO0B
paboThI U 00pa30BaTENbHBIX TEXHOJIOT .

B coorBerctBun ®I'OC OOO BbIAEHSIOTCS TPU TPYHIBl YHUBEPCATBHBIX
y4eOHBIX JEHCTBUIN: PETYIISTUBHBIE, TO3HABATEIbHBIC, KOMMYHUKATHBHBIC.

PeryastuBubie YY /|

1. YMeHHe caMOCTOATEIbHO ONpEeAEssITh Uedu OOy4YeHHUs, CTaBUTh H
dbopMynHUpoBaTh HOBBIE 3aJ]a4M B yueOe U MO3HABATEIbHON JIESITENIbHOCTH,



pa3BuUBaTh MOTHUBBI W HMHTEPECHl CBOEHM MO3HABATEIbHOM JIESATEIHHOCTH.
OO0yuaronuics CMOXKeT:

® AHAJIU3UPOBATh CYILECTBYIOLIUE u MJIaHUPOBATh Oynymiue
o0Opa3oBaTeIbHbIE PE3YNIbTATHI;

® UAEHTU(PUUUPOBATh COOCTBEHHBIE MPOOJIEMBI W ONPENEATh IJIABHYIO
npoOJiemMy;

® BBIJBUTaTh BEPCUU pelIeHUs MpoOaemMbl, (OPMYIUPOBATH THUIIOTE3bI,
MPEABOCXUIAThL KOHEUHBIN pe3yJIbTarT;

® CTaBUTh LENb JEATEIBHOCTH HA OCHOBE ONpPENEJICHHOW NpoOiieMbl U
CYILIECTBYIOLUIMXBO3MOKHOCTEH;

o (opmynupoBaTh ydeOHBIC 3a/laud KakK IIard JOCTUKEHHUS MOCTaBJICHHON
LEJIH JIeITETbHOCTH;

® 00OCHOBBIBATH IIEJICBBIE OPUEHTHPHl W NPHOPUTETHl CChUIKAMU Ha
LIEHHOCTH, YKa3bIBasi 1 000CHOBBIBAS IOTUYECKYIO MOCIEA0BATEIbHOCTD 111ar0B.

2. YMEHHE CaMOCTOSTENIbHO TJIaHUPOBATh MYTH JOCTIKCHHS IIeJIei, B TOM
YuCJie aJbTepHATHBHBIC, OCO3HAHHO BBIOMpATh Hambosiee Fh(PEKTUBHBIE CIIOCOOBI
penieHus y4eOHbIX U T03HABATENBHBIX 3a/1a4. O0yUYaroImMiCs CMOXKET:

® OmpeAeNsaTh HeOOXOIUMbIe NEUCTBUE(S) B COOTBETCTBUU C Y4eOHOU u
MO3HABATEILHOM 3a7]a4eii M COCTABIISATH aJITOPUTM UX BBITIOJTHCHHUS;

e 00OCHOBBIBATH W OCYIIECTBIATH BBIOOpP HaumbOonee dPhEeKTUBHBIX
CIIOCOOOB pelIeHHs Y4eOHbIX U T03HAaBaTENIbHBIX 33/1a4;

® ONpeNesaTh/HAaXOIUTh, B TOM YHCJIE€ W3 IMPEAJIOKEHHBIX BapHUaHTOB,
yCIIOBUS JJIsl BBIMIOJTHEHUS] y4eOHOM U 1MO3HaBaTeIbHOM 3a/1a4H;

® BBHICTpaMBaTh KU3HEHHbBIE IUIAHBI HAa KPAaTKOCPOUHOE Oynyliee (3asiBIsATh
IIEJIEBbIE OPUEHTHUPHI, CTAaBUTh aJICKBATHBIE UM 3aJlayd W MpejJiaraTh ACHCTBUS,
yKa3bIBasg U 000CHOBBIBAS JIOTHYECKYIO IMOCJIEI0BATEILHOCTH IIArOB);

® BHIOMpATh W3 TMPEIJIOKEHHBIX BAPUAHTOB W CAMOCTOATEIHHO HCKaTh
CpeaCTBa/pecypcChl ISl pEIIeHUs 3a1a49u/ JOCTHKCHHUS 1IEJIH

® COCTAaBJSITh TIUIAH pEIHICHHS TMpoOsieMbl  (BBIMOJIHEHUS  IPOEKTA,
MIPOBEECHUS UCCIICIOBAHMS );

® ONpeAeNsaTh MOTEHIMANbHbIE 3aTPYJHEHUS IPU PEIICHUH Y4eOHOU u
MMO3HABATEIbHOM 3a/1a4l U HAXOAUTh CPEICTBA JI UX YCTPAHEHHS;

® OMNHUCHIBATH CBOW OMBIT, OGOPMIISIA €ro sl Mepeaadd APYTHM JIIOJISIM B
BH/JI€ TEXHOJIOTHH PEUICHUS MPAKTHYECKUX 3a]1a4 ONPEAEICHHOT0 KIlacca;

® [UJIAHUPOBATH u KOPPEKTUPOBATH CBOIO WHJMBUAYAIbHYIO
o0pa3oBaTeIbHYIO TPACKTOPHIO.

3. YMeHue COOTHOCHTH CBOM JECUCTBHS C ITUIAHHUPYEMBIMH pPE3yJbTaTaMH,
OCYHIECTBIIAITh KOHTPOJIb CBOEM JIESITENBHOCTM B TIPOLIECCE JIOCTHUKEHHS
pe3ynbTaTa, OMpeeNsITh CIIOCOOBI JEHCTBUM B paMKaxX MPEIIOKEHHBIX YCIOBHHA U
TpeOOBaHUM, KOPPEKTUPOBATH CBOU JEHCTBUS B COOTBETCTBUU C M3MEHSIONICICS
cutyanueid. O0yJarouuics CMOXKeT:

® ONpeAessiTh COBMECTHO C TIE€JaroroM M CBEPCTHUKAMH KPUTEPUHU
IJIAHUPYEMBIX PE3yJIbTATOB U KPUTEPUU OLICHKU CBOEH yUeOHOU A TEIbHOCTH;

® CHUCTEeMaTU3UPOBATH (B TOM YHCIIE€ BRIOMPATh MPUOPUTETHBIE) KPUTEPUU



IUTAHUPYEMBIX PE3YJIHTATOB U OIICHKH CBOCH JIEATEITLHOCTH;

e OoTOMpaTh WHCTPYMEHTHI [IJI1 OIICHWBAHWS CBOCH JEATEIHHOCTH,
OCYIIECTBIISITh CAMOKOHTPOJIb CBOCH NESITEIHHOCTH B paMKaxX MPEIIOKCHHBIX
YCIIOBUW U TPEOOBAHUIA;

® OIICHUBATH CBOIO JICATEIBHOCTh, APTYMECHTHPYS MPUYHHBI JOCTHIKCHUS
WM OTCYTCTBUS TUTAHUPYEMOTO pe3yIbTaTa;

® HaXOJUTh JIOCTATOYHBIC CPEACTBA JJIS BBHIITOJTHCHHS YICOHBIX ACHCTBUH B
M3MCHSIONIEHCS CUTYAIlUH W/WIHA TIPU OTCYTCTBUU IUIAHUPYEMOTO PE3YJIbTATa;

e paboTas TO CBOEMY IUIaHy, BHOCUTb KOPPEKTHUBBI B TEKYIIYIO
JCATENBHOCTh HAa OCHOBE aHallM3a W3MCHCHUW CHUTYyallMM I TOJYYCHHS
3aIIaHUPOBAHHBIX XapaKTEPUCTUK MPOTYKTA/pe3ysIbTaTa;

® YCTaHABIMBATh CBSI3b MEXKAY TIOJYYCHHBIMA  XapaKTEPUCTHUKAMHU
NPOJAYKTa W XapaKTEPUCTHKAMHU IIpoliecca JCSITCIBHOCTH W TI0 3aBEpIICHUU
JESATEIBHOCTH TIpe/JiaraTh M3MEHEHHUE XapaKTEPUCTHK TPOIecca IS MOTYICHUS
YJIYYIICHHBIX XapaKTEPUCTHK IPOITYKTa;

® CBEpATh CBOM JCHCTBHUS C IICJIBIO M, TPU HEOOXOIUMOCTH, HCIPABIATH
OIITMOKH CAaMOCTOSITEIBLHO.

4, YMeHHEe OIICHWBaTh NPABWIBHOCTH BBITIOJHEHUS YYCOHOW 3ajavu,
cOoOCTBEHHBIC BO3MOXKHOCTH €€ pemieHus. O0yJaronuics CMOXKET:

® ONpeAeNsITh KPUTEPUH NPABUIBHOCTH (KOPPEKTHOCTH) BBITIOTHEHUS
y4eOHOM 3a1auu;

® aHAIM3UPOBaTh W OOOCHOBBIBaTH NPHUMEHEHHE COOTBETCTBYIOIIETO
WHCTPYMEHTAPHS JIJIs1 BHITIOTHEHUST YIeOHOM 3a1a4H;

e CBOOOJHO TIOJIb30BATHCSI BHIPAOOTAHHBIMM KPUTEPUSMH OLICHKH M
CaMOOIICHKH, MCXOJs W3 IeTH W HMMEIOUIUXCS CPEJCTB, paszinyas pe3ylbTaT U
CIIOCOOBI JEHCTBUH;

® OIICHMBATh MPOAYKT CBOCH JEATCIBHOCTH TI0 3aJaHHBIM  W/HIA
CaMOCTOSITEJIbHO ~ OTPENCIICHHBIM KPUTEPUSIM B  COOTBETCTBHH C  IIEJIBIO
NEeSITEIILHOCTH;

e 00OCHOBBIBATh JIOCTH)KMMOCTH IICJIM BBIOPAaHHBIM CIIOCOOOM Ha OCHOBE
OIICHKH CBOMX BHYTPEHHHUX PECYPCOB U JOCTYITHBIX BHEIITHUX PECYPCOB;

¢ (pukcupoBath u aHAJM3UPOBATH TUHAMHKY COOCTBEHHBIX
00pa3oBaTeIbHBIX PE3YIHTATOB.

5. Biamenne ocHOBaMH CaMOKOHTPOJIS, CAMOOIICHKH, MPUHITHS PEIICHUI
M OCYIIECTBICHHUS OCO3HAHHOTO BBHIOOpa B Y4eOHOW U TO3HABATEIHHOM.
OO0yyaromuncs CMOXKeT:

e HaOJ0/IaTh U aHATU3UPOBATH COOCTBEHHYIO YUCOHYIO M ITO3HABATEIBHYIO
NEATCIbHOCTh M JCATEIBHOCTh  JIPYTHX  OOydYaloIIMXCs B IIpoIecce
B3aUMOITPOBEPKH;

® COOTHOCHTH PealIbHBIC M TUTAHUPYEMBIC PE3YIbTaThl HHIUBUIYaTbHON
00pa3oBaTeILHON ACATEILHOCTH U JEIaTh BHIBOJIBL;

¢ [PUHHMATh pCEIICHHWEe B YYeOHOM CHUTyalldd M HECTH 3a HEro
OTBETCTBEHHOCTD;

® CaMOCTOSATEIIBHO ONPEACIIATh IPUIMHBI CBOETO yCIIeXa WiIN Heycnexa



HaXOJUTh CIIOCOOBI BBIX0/1a U3 CUTYallUU HEYCIEeXa;

® PETPOCHEKTUBHO OMNpPEAENATh, KaKHe ACHCTBUS IO PEIICHUIO Yy4eOHOM
3a/layd WU TapaMeTpbl 3TUX ACHCTBUH NPHUBENIN K IMOIYYEHHIO HMEIOUIErocs
MPOAYKTa yu4eOHOM AesTEIbHOCTH;

® JIEMOHCTPUPOBATH  NPHUEMbl  PEryISUUU  NCUXO(PHU3NOIOTHUYECKUX/
HMOIMOHAJBHBIX COCTOSIHUM I JOCTHKEHUS 3(PdekTa ycrnokoeHus (yCTpaHeHHUs
AMOIMOHATBLHON  HampsbKeHHOCTH), dA(dekta BoccTaHOBIECHUS (OcimabieHus
MPOSIBJIICHUI YTOMJICHHUS), ahdekra AKTUBU3ALINU (TOBBILLICHUS
MCUXO(PU3NOIOTMUECKON PEAKTUBHOCTH ).

ITo3naBareabHbie YY ][

6. VYmeHue omnpenensiTh MOHATHA, CO3/JaBaTh OOOOUIECHUS, YCTaHABIMBATH
aHaJOruM, Kilaccu(UIMpPOBaTh, CaMOCTOSITEIbBHO BBIOUPATh OCHOBAHHUS U
KpUTEpUH JJIs1 KJIaccU(UKaIMU, YCTaHABIMBATh MPUYMHHO-CIEACTBEHHBIE CBS3H,
CTPOUTH  JIOTMUECKOE  PACCYXACHHE, YMO3aKJIIOUeHHUe (MHIYKTUBHOE,
JIeAYKTUBHOE, M0 aHAJIOTUH) U AeNIaTh BbIBOAbl. OOy4arOMIHIICS CMOXKET:

® 10a0UpaTh CJIOBA, COMOYMHEHHBIEC KIIFOUEBOMY CJIOBY, ONPEICIISIOIINe
€ro MpU3HAKHU U CBOWCTBA;

® BBICTPAaMBATh JIOTHUECKYIO IIEMOYKY, COCTOSIIYIO U3 KIIFOUEBOTO CJIOBA U
COTOYMHEHHBIX €MY CJIOB;

® BBICNATH OOUIMH TMPHU3HAK JIBYX WM HECKOJbKHX TMPEIMETOB WM
SABJICHUN U OOBACHITH UX CXOJCTBO;

® 00BEIUHATH NPEIAMETHl M SBJICHHUS B TPYIIbl IO ONpeAeIeHHBIM
npu3HaKaM, CPaBHUBATD, KJIACCU(DUIIMPOBATH U 000011aTh (DAKTHI U SBJICHUS;

® BBIJICIATH SABJICHHE U3 OOLIETO psifa IPYTruX IBICHUM;

® OmpeneNsaTh 00CTOATEIBCTBA, KOTOPHIE MPEAIIECTBOBAIN BO3SHUKHOBEHUTIO
CBS3M MEXIY SIBICHUSIMH, U3 ITHUX OOCTOATENBCTB BBIACIATH OIMPEEISIONIUE,
CIIOCOOHBIE OBITH MPUYMHON JTAHHOTO SIBJICHUS, BBIABIATH MPUYUHBI U CICACTBUS
SIBJICHUM;

® CTPOUTH PaCCyKJIEHHE OT OOIUX 3aKOHOMEPHOCTEH K YACTHBIM SIBJICHHUSIM
¥ OT YaCTHBIX SIBJICHUHN K 0OIIMM 3aKOHOMEPHOCTSIM;

® CTPOUTH PACCYXJCHUE HAa OCHOBE CPaBHEHHUs IIPEIMETOB U SIBICHUIA,
BBIJIENISAS IPU 3TOM OOIIIHME MPU3HAKHY;

® uy3NaraTh TMOJYYECHHYIO MH(OPMAIMIO, HHTEPIPETHPYS €€ B KOHTEKCTE
pelraeMoit 3a1a4u;

® CaMOCTOATENbHO YKa3blBaTh Ha HMHQPOPMAIMIO, HYXIAIONIYIOCS B
IIPOBEpKE, Mpeaiaratb M MNPUMEHSTh CHOCOO MPOBEPKH JAOCTOBEPHOCTH
uHbopMaImy;

e BepOanM30BaTh OSMOIMOHAJIBHOE BIEUYATICHHE, OKa3aHHOE Ha HEro
HMCTOYHUKOM;

® OOBSCHSTH SBJICHUS, IPOIIECCHI, CBS3H M OTHOIICHUS, BBISBISIEMBIC B XO/I€
MIO3HABATEJIBHON U HMCCIEI0BATEIbCKON JESITENIbHOCTU (IPUBOJUTH OOBSICHEHUE C
M3MEHEHHEeM (QOpMbl TPEACTABICHUS; OOBACHAThH, ACTAIU3UPYS WK 000011as;
OOBSCHATH C 3aJIaHHOM TOYKH 3PEHUS);

® BBISBIISITH U HA3bIBATh IPUUYUHBI COOBITHS, IBJICHUS, B TOM YHCIIE



BO3MOJKHbBIE /Hanbo0JIee BEPOATHBIC MPUYNHBI, BO3MOKHbBIE MMOCIEACTBUS 3aJaHHON
MPUYUHBI, CAMOCTOSITEILHO OCYIIECTBIISISI IPUUYUHHO-CIICICTBEHHBIN aHAU3;

® JleNIaTh BBIBOJ HA OCHOBE KPUTHUYECKOTO aHalih3a Pa3HbIX TOUEK 3pEHMUS,
MOATBEPXAAaTh BBIBOJ COOCTBEHHOM apryMeHTalMed WM CaMOCTOSTEIBHO
MOJTy4YE€HHBIMHU TAHHBIMH.

/. YMeHHe co3/aBaTh, MPUMEHSATh U MPEOOPA30BHIBATh 3HAKA U CUMBOJIbI,
MOJIEIM M CXEMBbl JJid pelieHus Y4eOHbIX U T[IO3HABaTENbHBIX 3aj]ad.
OO0yuaronuncs CMOXeT:

e 0003HaYaTh CUMBOJIOM M 3HAKOM MPEAMET W/WJIH IBJICHUE;

® OMpeACNsITh JIOTUYECKUE CBSI3M MEXKY MpeIMETaMu W/WUIU SIBICHUSIMHU,
0003HaYaTh JaHHBIE JJOTUYECKHUE CBSI3U C IOMOIIBIO 3HAKOB B CXEME;

® Cco3/1aBaTh a0CTPAKTHBIN WK PeaibHBIM 00pa3 mpeaMeTa U/UilH SBICHUS;

® CTPOUTH MOJICJI/CXEMY Ha OCHOBE YCJIOBUM 3ajlaud W/uiu crocoba ee
pelieHus;

® Co3/1aBaTh BepOaJIbHBIC, BEIIECTBEHHBIE U WH()OPMAIIMOHHBIC MOJCIH C
BBIJICJICHUEM CYIIIECTBEHHBIX XapaKTEPUCTUK OOBEKTA ISl ONpeeseHus: crocoda
pelieHus 3aa4i B COOTBETCTBUH C CUTYaIIHECH;

® MpeoOpa3oBbIBATH MOJEIN C ICJIbI0 BBISIBICHHUS OOIIMX 3aKOHOB,
OTIPENICIIAIONINX JAaHHYIO MPEIMETHYIO 00J1aCTh;

® [IEPEBOJIUTH CIOXKHYIO MO COCTaBy (MHOTOACHEKTHYI0) WH(GOPMAIUIO U3
rpadguueckoro unu  (GHOPMATM30BAHHOTO (CMMBOJBHOTO) TMPEACTABICHUS B
TEKCTOBOE, 1 HA00OPOT;

® CTPOUTH CXEMY, aJTOPUTM AEHUCTBHS, UCIPABIATh WM BOCCTAHABIIMBATH
HEU3BECTHBIA paHEE aJITOPUTM HAa OCHOBE MMEIOIErocsl 3HaHUs 00 OO0BEeKTe, K
KOTOPOMY ITPUMEHSIETCS AT OPUTM;

® CTPOMTH JI0KA3aTEIbCTBO: MPSMOE, KOCBEHHOE, OT IPOTUBHOIO;

® aHAIM3UPOBATH/peIICKCHPOBATh OMBIT pPa3pabOTKU U  pealn3aluu
y4eOHOT0 MPOEKTa, UCCIEAOBaHUS (TEOPETHUECKOT0, IMIUPUUECKOr0) Ha OCHOBE
IPEIOKEHHON TPOOJEMHONW CHUTYallMH, ITOCTABICHHOW IEJIM W/WIM 3aJaHHBIX
KPUTEPHUEB OIICHKU ITPOTYKTa/pe3ynbTaTa.

8. CwmpicnoBoe uteHrne. OOyJaromuics CMOXKET:

® HaxOJUTh B TEKCTE TpeOyeMyro HHPOPMAIIUIO (B COOTBETCTBUU C HETSIMHU
CBOEH JIEATENIbHOCTH);

® OPUEHTUPOBATHCS B COACPKAHUU TEKCTA, IOHUMATh LIEJIOCTHBIA CMBICIT
TEKCTa, CTPYKTYPUPOBAThH TEKCT;

® YCTaHABJIMBAThH B3AMMOCBS3b OMUCAHHBIX B TEKCTE COOBITHIA, SIBICHUM,
IIPOLIECCOB;

® PE3IOMUPOBATH IIIABHYIO UCIO TEKCTA;

® 1peoOpa3oBbIBATh TEKCT, «IEPEBOS» €ro B IPYIyI0 MOJAIbHOCTD,
MHTEPIPETUPOBATh TEKCT (XYAOKECTBEHHBIH M HEXYJO0XKECTBEHHBIM — Yy4eOHBI,
HAYYHO-TTOMYJISIPHBIHN, HH)OpPMAIIMOHHBIN, TeKCT NON-fiction);

® KPUTHYECKU OLICHUBATH COAEpKaHUE U (HOpMY TEKCTA.

9. dopmupoBaHWE © Pa3BUTHE DSKOJOTHYECKOTO MBIIUICHUS, YMCHHE
MIPUMEHSITh €r0 B MO3HABATEIIbHON, KOMMYHUKATUBHOM, COLIMAILHOM MPAKTUKE U



npodeccuoHanbHoi opreHTauu. OOy4aromuiicss CMOXKET:

® OMpeAeNsITh CBOE OTHOIICHUE K MPUPOTHOU Cpeie;

® AHAJM3UPOBATH BIUSHUE YKOJIOTUUECKUX (PaKTOPOB HA Cpelly OOUTAHUS
KUBBIX OPTaHU3MOB;

® MPOBOAUTHL TPUYUHHBIA UM BEPOSTHOCTHBIM aHAJIU3 HKOJOTHUECKUX
CUTYaIUN;

® TPOTHO3UPOBATH U3MEHEHUsSI CUTYyAI[UU IIPU CMEHE JICHCTBUS OJTHOTO
dakTopa Ha JelcTBUE APYroro pakropa;

® PaCIpPOCTPAHATH IKOJOTUUECKUE 3HAHUS U YUaCTBOBAThH B MPAKTHUECKUX
Jienax 1o 3aluTe OKPYKarIIeH Cpeibl;

® BBIpaXKaTh CBOE OTHOIIIEHUE K MIPUPOJIE YePe3 PUCYHKH, COUNHEHUSI,
MOJIEJIH, MPOEKTHBIC PAOOTHI.

10. Pa3BuTHe MOTHUBAIlMM K OBJIQJACHUIO KYJbTYpOH  aKTHBHOTO
UCITOJIb30BAHUS CJIOBAPEH U IPYTUX MOUCKOBBIX cCUCTEM. OOYUYarOIIUICS CMOXKET:

® OMpenenaTh HEOOXOAUMBIE KITFOUEBBIC TIOMCKOBBIC CJIOBA U 3aIIPOCHI;

® OCYIIECTBIATh B3aUMOJEHUCTBHE C DJIEKTPOHHBIMH  TOMCKOBBIMH
CHUCTEMaMHU, CJIOBAPSIMU;

¢ (hopMHUPOBATh MHOXKECTBEHHYIO BHIOOPKY M3 MOMCKOBBIX HICTOUHUKOB
JU1s1 0OBbEKTUBU3AIINN PE3YIbTaTOB ITOUCKA,

® COOTHOCHTH ITOJyUYE€HHBIE PE3YIIBTATHI IOMCKA CO CBOEH JIEATEIIBHOCTHIO.

KommyHnukatuBubie Y'Y /|

11.  YmeHue opraHu3oBbIBaTh Y4€OHOE COTPYJIHHUYECTBO U COBMECTHYIO
JESTENbHOCTh C YYHMTEIIEM W CBEPCTHUKaMHU; padOTaTh WHIWBHUIYAIbHO U B
rpynme: HaxoIuTh 0O0Ilee penieHue U pas3pemarbh KOH(MIUKTHI Ha OCHOBE
COTJIaCOBAHMS TMO3UIIMA U y4eTa HHTEPECOB; (HOPMYITUPOBATH, APTYMEHTUPOBATH U
oTcTauBaTh cBo€ MHEHHE. OOyJaromIHiiCcs CMOXKET:

— OIPEIENATh BO3MOKHBIE POJI B COBMECTHOM A€ TEIbHOCTH;

— WUIpaTh ONPEJIETCHHYIO POJIb B COBMECTHOM JIE€ATEIIBHOCTH;

— NMPUHUMATH TO3HIMI0 COOCCeNHHKA, TOHHMMAs TO3UIUI0 APYToro,
pazinyaTh B €ro peud: MHEHHE (TOUKY 3PEHUs), 10KA3aTelIbCTBO (apryMEHTHI),
(baKThI; TUIIOTE3bI, AKCHOMBI, TEOPUH;

— ompenensATb CBOM JEUCTBUS W JCUCTBUS NapTHEpPa, KOTOPBIE
CIIOCOOCTBOBAIH WJIH MPEMIATCTBOBAIIN MPOAYKTUBHON KOMMYHUKAIIHH;

— CTPOWTH TO3WTHBHBIE  OTHOIICHHWsS B  TpoIecce ydyeOHOM W
MO3HABATEIbHOM AEATETbHOCTH;

— KOPPEKTHO W apryMEHTHUPOBAHHO OTCTaUBAaTh CBOIO TOYKY 3pEHUS, B
JMCKYCCUHM YMETh BBIIBUTaTh KOHTPAPTyMEHTHI, mepedpa3supoBaTh CBOIO MBICIb
(B1asieHue MEXaHU3MOM SKBUBAJICHTHBIX 3aMEH);

— KPUTHUYECKH OTHOCHUTBHCS K COOCTBEHHOMY MHEHHUIO, C JOCTOMHCTBOM
MPU3HABATh OMIMOOYHOCTh CBOETO MHEHHUS (€CIM OHO TaKOBO) U KOPPEKTUPOBATH
€ro;

— mpeaiaraTh AIbTEPHATUBHOE PEIICHUE B KOHPIUKTHOU CUTYyAIUU;

— BBIICJISITH OOIIYIO TOYKY 3pEHHUS B IUCKYCCHUU;

— JIOTOBapHUBaThCcs O TMpaBujax W Bompocax Juisi OoOCYXJeHUs B



COOTBETCTBUM C IIOCTABJICHHOM II€pe] IPYIIION 3aa4uei;

— OpraHMU30BbIBATh y4€OHOE B3aUMOEIHCTBUE B Ipymiie (ONpeaessTh 00mue
LEJU, PacipeaeisiTh PO, JOTOBAPUBATHCS IPYT C APYTOM U T. 1.);

— YCTpaHiATh B  paMKaxX JWajJora pPa3pblBBI B  KOMMYHHUKAIIUH,
00yCJIOBJICHHBIE HEMOHUMaHUEM/HENIPUSTUEM CO CTOPOHBI COOECeTHUKA 3ajadH,
dbopMBI WK COZIEPIKAHUS TUAJIoTa.

12. YMmeHue 0CO3HaHHO UCIIOJL30BaTh PEUYEBBIE CPEACTBA B COOTBETCTBUU
C 3aJayell KOMMYHHMKAIlMM JUISi BBIPQKEHHUS] CBOMX UYBCTB, MBICIEH W
NMOTpeOHOCTEH NIl IJIAHUPOBAHUS U PETYJSLIMU CBOCH JESATEIbHOCTH; BIIaJICHUE
YCTHOM Y TMCBMEHHOW PpPEYbK), MOHOJOTMYECKOW KOHTEKCTHOM PEUbIO.
OO0yuaronuics CMOXeT:

® OmpeAeNsaTh 3aJa4y KOMMYHUKAIIMd U B COOTBETCTBUM C HEW OTOUpPATh
peYeBbIe CPEJICTBA;

e OTOMpPATh U UCIOJIL30BATh PEUEBBIC CPEJICTBA B MPOIECCE KOMMYHUKAIIUU
C APYTUMU JIIOJIbMH (JIUAJIOT B TIape, B MaJIOi TPyMIe U T. 11.);

® MPEJCTaBIATh B YCTHOW WM MHCBMEHHOW (hopMe pa3BEpHYTHIN IJIaH
COOCTBEHHOM ICSATEILHOCTH;

e coOMIOaTh HOPMBI MYOJMYHOW peuYd, pPErjaMeHT B MOHOJIOTe U
JTIMCKYCCUM B COOTBETCTBUM C KOMMYHUKATUBHOM 3a/1auei;

® BBICKa3bIBaTh U 0OOCHOBBIBATH MHEHHUE (CYXK/IEHUE) U 3allpallluBaTh
MHEHHUE TTapTHEpa B paMKax JIUajora;

® [pPUHUMATh pelIeHWe B XOJ€ JAHaioTa U COTJIAaCOBBIBATH €ro C
co0€eceTHUKOM;

® C03/1aBaTh MUCbMEHHBIE «KJIUIIMPOBAHHBIE» U OPUTHHAIBHBIE TEKCTHI C
UCIIOJIb30BaHUEM HEOOXOANMBIX PEUYEBBIX CPEJICTB;

® HCIIOJIb30BaTh BepOaNbHbBIE CPENICTBA (CPENICTBA TOTUYECKOM CBS3H) IS
BBIJIEJICHUSI CMBICIIOBBIX OJIOKOB CBOETO BBICTYIUICHHUS;

® HCIIOJIb30BaTh HEBEpOANbHBIE CPEJCTBA WM HArJAIHbIE MaTepUallbl,
MOJIFOTOBJICHHBIE/OTOOPAHHBIE TIOJT PYKOBOJICTBOM YUUTEIS;

® JenaTh OICHOYHBIM BBIBOJ, O JOCTHIKEHHUH IIeIi KOMMYHHUKAIMU
HEMOCPEJICTBEHHO  TOCJI€  3aBEpIICHUS KOMMYHHUKAaTHBHOTO  KOHTakTa |
00OCHOBBIBATb €TO0.

13. @opmupoBaHWe ©  pa3BUTHE KOMIIETEHTHOCTH B  00JacTu
MCIIOJIb30BaHUSl MH(OPMAIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJOTUM (Janee —
HKT). O6yuaromuiics CMOXKET:

® [[eJICHANPABIICHHO MCKATh M HCIOJIH30BaTh HH(POPMAIIMOHHBIE PECYPCHI,
HEO0OXOIUMBIE JJIS PEIICHUS yUeOHBIX U MPAKTUISCKUX 3a]1a4 C TIOMOIIIBIO CPEJICTB
UKT;

® BBIOMpATh, CTPOUTHh W WCIOIH30BATh AJEKBATHYI) HH(POPMAIMOHHYIO
MOJIEIb JUTs TIepejadll CBOMX MBICIIEH CPEJICTBAMHU €CTECTBEHHBIX W (DOPMaTbHBIX
SI3BIKOB B COOTBETCTBHH C YCIOBUSIMU KOMMYHUKAITHH;

® BBICIATh WH(DOPMAIMOHHBIA AaCMEKT 3a/Jadd, ONEePUPOBATH JTAHHBIMH,
WCITIOJI30BaTh MOJICITh PEIICHNUS 33/1a4H;

® HCITOJIB30BaTh KOMIBIOTEPHBIC TEXHOJIOTHH (BKITIOUYasi BEIOOP aeKBATHBIX



3a/laye MHCTPYMEHTAJIBHBIX MPOrpaMMHO-AINapaTHbIX CPEJICTB MU CEPBHUCOB) IS
penieHust UHGOPMALIMOHHBIX U KOMMYHUKALIMOHHBIX YY€OHBIX 3a/a4, B TOM YHUCIIE:
BBIYMCIICHUE, HAalUCaHUE IHCEM, COYMHEHUH, NOKIAJ0B, pedepaToB, CO3AaHHUE
[Ipe3eHTalul U 1p.;

® HCIIOJIb30BaTh MHPOPMALIMIO C YUETOM STUUECKUX U MPABOBBIX HOPM;

® Cco371aBaTh HWH(QOPMALIMOHHBIE PECYPChl PA3HOrO0 THUMA W ISl Pa3HBIX
ayIuTOpUid, coOMoAaTh UHHOPMALIMOHHYIO TUTHEHY U TTpaBUiia HHGOPMALIMOHHON
0€e30M1acHOCTH.

npedmMemHsble:

BoimyckHuk HaydyuTess B 5-6 kiaccax (A8 HMCNOJb30BAHUSL B
NMOBCeJTHEBHON  KU3HM W  o0ecriedyeHMs] BO3MOKHOCTH  YCHEIIHOTO
NMPOI0JIKEeHHsI 00pa30BaHUs HA 02a30BOM YPOBHeE)

e OnepupoBaTh Ha 6a30BOM ypOBHE' IOHATUSAMU: MHOKECTBO, DJIEMEHT
MHOECTBa, MOIMHOXECTBO, TIPUHAJIC)KHOCT;

® 3aJ1aBaTh MHOXECTBA NIEPEUUCICHUEM HX DJIEMEHTOB;

® HaXOJWUTh NIepecedeHre, 00beAUNHEHNE, TOMHOKECTBO B MPOCTEHIITUX
CUTYaITUsX.
B noBceaHeBHOM KU3HU M NIPU U3YYEHUHU APYTUX NMPeIMETOB:

® pACIO3HABATH JIOTUYECKU HEKOPPEKTHBIE BHICKA3bIBAHMUSI.
Yucaa

e OmnepupoBaTh Ha 0a30BOM YypOBHE MOHATHSAMU: HATypajdbHOE YHCIIO,
I[eJI0€ YHUCII0, OOBIKHOBEHHass ApOOb, NECSITHYHAS JpoOb, CMEIIAHHOE YHCIIO,
palroHaIBLHOE YHCIIO;

® JCIIOJIb30BaTh CBOMCTBA YMCEJ U IpaBUja ACUCTBHUM C PallMOHAIBHBIMH
YUCJIaMH TIPU BBITTOJHEHUY BBIYUCIICHU;

® CIIOJIb30BaTh MPU3HAKHU JIEIMMOCTH Ha 2, 5, 3, 9, 10 npu BbINOJHEHUU
BBIYMCIICHUH 1 PEIICHUU HECJIOKHBIX 3a]1a4;

® BBINOJIHATH OKPYIJIEHHME pallMOHAJIBHBIX YHCEI B COOTBETCTBUHU C
MpaBUJIaMU;

® CpaBHUBATbH pallMOHAJILHbBIC YHCIIA.
B noBce1HeBHOI KMU3HU M IPHU U3YYEHHH APYTUX MPeIMETOB:

® OIICHUBATh PE3yJIbTAThl BEIYUCICHUH MPU PEIICHUU MPAKTUYECKUX 3a/1a4;

® BBINOJHATH CPABHEHUE YHUCEN B PEAJIbHBIX CUTYyaIUsIX;

® COCTaBJIAThH YHUCJIOBBIC BBIPAKEHUS MPHU PEIICHUU MPAKTUUYECKUX 3a]1ad U
3a7a4 U3 APYTUX yUeOHBIX TPEIMETOB.
CraTncTuKa M Teopusi BeposiTHOCTEM

o [IpeacTaBisaTh JaHHBIC B BUAE TAOJHII, JUArPaAMM,

¢ YyuTaTh HHGOPMAIIHIO, TIPEICTABICHHYIO B BUE TAOJIHIIBI, TUATPAMMBI.
TekcTOBbBIE 3a1a4H

1 3nech u nanee — pacrno3HaBaTh KOHKPETHbIE IPUMEPh] OOIIMX MOHATUI O XapaKTepHbIM IPU3HAKAM, BHIIOIHATH
JICHCTBUSI B COOTBETCTBHH C OTMPEJIEICHUEM M MPOCTSHIIMMHU CBOWCTBAMH MOHSITHI, KOHKPETU3MPOBATh MPUMEpaMU
0OI1IME TTOHATHSL.



e PemaTh HECJOXHBIE CIOXKETHBIE 3aJayd pPa3HbIX TUIOB Ha BCE
apupMeTHIeCKre TEeUCTBUS;

® CTPOUTH MOJIEIb YCJIOBUS 3a7aud (B BUJAE TaOJMIIbI, CXEMbI, PUCYHKA), B
KOTOPOM JaHbl 3HAYEHHUS JBYX M3 TPEX B3aMMOCBA3aHHBIX BEJIIMYUH, C LIEJBIO
MOKMCKA PeIleHUs 3aJaUH;

® OCYUIECTBJIATH CIIOCOO MOUCKA PEUICHUS 3a/1aul, B KOTOPOM pacCyxIAeHHUe
CTPOUTCS OT yCJIOBUSA K TPEOOBAHUIO UM OT TPEOOBAHUS K YCIIOBHUIO;

® COCTAaBJISITH IUIaH PEUIECHUS 3a/1a4K;

® BBIJICTISATh ATAIbl PEIICHUS 3a]1a4u;

® UHTEPNPETUPOBATH BHIUMCIUTENIbHBIE PE3YyJIbTAaThl B 3a/1aUe, UCCIIeI0BaTh
NOJIYYEHHOE PEeIlICHUE 3a/]a4H;

® 3HATh pa3InyMe CKOPOCTEH OOBEKTa B CTOSIYEH BOJE, MPOTHB TECUCHUS U
[0 TEYEHUIO PEKH;

® pelaTh 33Jja4i Ha HAXOXKJEHUE YaCTH YUCJa U YUCIIa [0 €ro YacTH;

® pemiarh 3aJa4d pa3HbIX TUMOB (Ha pabOTy, HA MOKYIKH, HA JBHKECHHE),
CBSI3BIBAIOIINX TPU BEJIUYUHBI, BBIJCIATH OTH BEJIWYMHBI M OTHOIICHUS MEXITY
HUMU;

® HAxXOJUTh MPOIEHT OT YHWCJa, YUCJIO MO MPOLEHTY OT HEro, HaXxOIUTh
NPOLIEHTHOE OTHOUIEHUE JBYX YHCENl, HAXOJUTh MPOLEHTHOE CHUXXEHUE WIU
IPOIIEHTHOE MOBBIIIICHUE BEJTUYHUHBI;

® peliaTh HeCJIOKHbBIE JIOTHUYECKHE 3a/1a4l METOJIOM PACCY>KIECHUH.
B noBceqHeBHOM KM3HU M IPHU U3YyYEeHHUH JAPYTUX NPEIMETOB:

® BBIJIBUTATh THIOTE3bl O BO3MOKHBIX MPEAEIbHBIX 3HAYEHUSX HCKOMBIX
BEJIMYMH B 3aj7a4e (JeaTh MPUKUIKY)
Harnsignas  reomerpus
I'eomeTpuueckue purypsbl

e OnepupoBath Ha 0a30BOM YpOBHE MOHATHAMU: (pUrypa, Touka, OTPE3OK,
npsimasi, JIyd, JIOMaHas, yrojl, MHOTOYTOJIbHUK, TPEYTOJIbHUK M YETHIPEXyTOJIbHHUK,
OpsIMOYTOJBHUK UM KBaApaT, OKPYXKHOCTb M KPYr, MPSMOYTOJIbHBIN
napaenenunen, Kyo, map. M3o0paxkare u3ydaemble (QUTYpBl OT PYKH U C
MTOMOIIbIO TMHEUKHU U HUPKYJIS.

B noBceHeBHOM KU3HU U NIPU U3YYEHHUHU APYTUX MPeIMETOB:

e pemaTh NPAKTUYECKUE 3aJlayd C NPUMEHEHUEM IMPOCTEHIINX CBOMCTB
buryp.
N3mepennst U BBIYUCIEHUSA

® BBLINOJHATh U3MEPEHUE MJIMH, PACCTOSIHUM, BEJIUYUH YIJIOB, C MOMOIIBIO
MHCTPYMEHTOB JIJIsl U3MEPEHUMN JIJIUH U YTJIOB;

® BBIYUCISATH IUTOMIAAN IPSIMOYTOJILHUKOB.
B noBcegHeBHOM KU3HU U NIPU U3YYEHHUHU JPYTUX MPeIMeETOB:

® BBLIYUCIISITH PACCTOSHHUS HAa MECTHOCTHM B CTaHIAPTHBIX CUTyalUsX,
IJIOIAIA IPSIMOYTOJIbHUKOB;

® BBLINOJHATH MPOCTEHIINE TIOCTPOCHUSI W HU3MEPEHUsS Ha MECTHOCTH,
HEO0OXOUMBbIE B PEabHOM )KU3HH.
HcTopusi maTeMaTuKH



® ONKCHIBATH OTACIIHHBIC BBIAIOIIUECS PE3YJIBTATHI, TOJYyUYEHHBIC B XO/C
pa3BUTHS MaTEMaTHUKU KaK HAYKU;

® 3HATh MPUMEPHI MATEMATHYECKUX OTKPBITUH U UX aBTOPOB, B CBSI3H C
OTEYECTBEHHON U BCEMUPHOU UCTOPUEH.
BbInyCKHMK MOJYYUT BO3MOKHOCTh HAYYUTHCHA B 9-6 Kiaccax (s
odecriedeHHsI BO3MOKHOCTH yCIHENTHOTO MPOI0JIKeHNsI 00Pa30BaHUs HA
0a30BOM U YIJ1y0JICHHOM YPOBHSIX)
DJieMeHThbI TEOPUU MHOKECTB M MATEMATHYECKOIi JJOTHKH

o Onepuposamv 2  NOHAMUAMU.  MHONCECMBO,  XAPAKMEPUCTUKU
MHOJICECMBA, INEeMEeHM  MHOMNCEeCm8d, Nycmoe, KOHeuHoe U OecKOHeyHoe
MHOHCECMBO, NOOMHOICECMBO, NPUHAONEIHCHOCHIb,

® onpedensimv NPUHAOTIEHCHOCHb dJIEMEHMA MHONCECMBY, 00bEOUHEHUIO U
nepecevenur) MHOMCECM8, 3a0asamb MHONCECMBO C NOMOWDbIO NepeyuUcieHUs
9NeMEHMO8, CI0BECHO20 ONUCAHUSL.
B noBceHeBHOM KM3HU M TP U3yYeHHUH APYTUX MPeIMETOB:

® PACNO3HABAMDb I02UHECKU HEKOPPEKMHbLE 8bICKA3bIBAHUSL,

® cmpoumsb YenouKu YMO3AKIOYEHUU HA OCHOBE UCHONb308AHUS NPAGUTL
JIO2UKU.
Yucna

o Onepuposamv  NOHAMUAMU:  HAMYPAIbHOE  YUCLO,  MHONCECTNBO
HAMYpPaIbHbIX YUCel, Yeloe HUCIO0, MHONCeCMBO UYeablX yucel, 0ObIKHOBEHHAS
0pobb, decamuynas Opoodb, CMEUAHHOE YUCTO, PAYUOHATbHOE YUCTIO, MHONCECTNBO
PAYUOHATILHLIX YUCe], 2eOMemPUYeCcKas UHMepnpemayus HamypaibHblX, Yeabix,
PAYUOHATILHDIX,

®  NOHUMAMb U OOBACHAMb CMbICA NOZUYUOHHOU 3ANUCU HAMYPATLHO2O
yucaa,

®  GBLINOJHAMb GbLIYUCICHUS, 8 MOM YUCAE C UCHOIb30BAHUEM NPUEMOB
PAYUOHATILHBIX BLIYUCTIEHULL, 0OOCHOBBIBAMb ANCOPUMMBL BLINOJIHEHUSL OCUCMBULL,

® ucnoav3osams npuzHaku deaumocmu Ha 2, 4, 8, 5, 3,6, 9, 10, 11, cymmsi
U MpouzsedeHust Hucel NPuU BbINOJHEHUU BbIYUCIACHUU U peueHuu 3aoad,
000CHOBLIBAMb NPUSHAKU OCTUMOCTIL,

®  BBLINOJHAMb OKPY2leHUe PAYUOHATLHBIX YUCE C 3A0AHHOU MOYHOCMbIO;

®  ynopsaoouusamsv YUCAA, 3ANUCAHHbIE 6 BUOe OOLIKHOBEHHbIX U
oecsamuunblx Opoobetl;

o wuaxooums HOJ/[ u HOK uucen u ucnonvzosamo ux npu pewienuu 3a0d;.

® onepuposamo nousmuem  Mo0yib yucaa, 2eoMempuyecKast
unmepnpemayus MoOyJisi Hucid.
B noBcegHeBHOM KU3HU M TIPU U3YUYEHHUH IPYTUX NMPeIMETOB:

®  npuMeHsmMb NpPaAsUld NPUOTUNCEHHBIX  BbIYUCICHUN NpU  peuleHul
NPaAKmu4eckux 3a0ad U peuleHuu 3a0ad 0pyeux yueoOHolx npeomemos;

®  GLINOJHAMb CPABHEHUe pe3yIbmamos GblYUCIeHU NpUu  peueHuu
NPAKMUYecKux 3a0ad, 8 mom Yucjie NPUOIUNCEHHBIX GbIYUCTCHULL,

®  COCMAasIAMb YUCIOBbIE BbIPANCEHUS U OYEHUBAMb UX 3HAYUEHUS NpU
peulenuy npaKkmuyecKux 3a0ay u 3a0ay u3 oOpyaux y4eoHvlx npeomemos.



YpaBHeHUS ¥ HEPABEHCTBA

o Onepupogamv  NOHAMUAMU.  PABEHCMBO,  HUCLOB0E  DPABEHCHIBO,
ypaeneHue, KOpeHb YpasHeHuUsl, peuleHue YpasHeHus, Yucio8oe HepageHcmaso.
CratucTuka M TEOpHs BEPOATHOCTEH

o  Onepuposamv nOHAMUAMU. CcmMoabdYamsle U Kpy2ogvle OUAepPaMMbl,
maobauyvl OAHHBIX, CPeOHee apuhmemuiecKoe,

* u3gnekams, UHDOpMaAyuilo, NPeoOCMAsleHHyl0 8  mabIuyax, Ha
ouazpammax,

® cocmasnsams mabauysbl, CMpouUms OUAZPaAMMbL HA OCHOBE OAHHBIX.
B noBceqHeBHO¥ KM3HU M IPHU M3YYeHHUH APYTUX MPEAMETOB:

® u38NeKamv, UHMEPRPemuposams U Npeoopazoevleams UHpOpMayuio,
npeocmasieHnHyl0 8 mabauyax u Ha Oudzpammax, OMmpanicarowyro ceoucmeda u
XapakxmepucmuKuy peaibHblX NPOYeccos8 UAGIeHULL
TexcToBbBIE 3a7a4H

o Pewams npocmeie u CI0dCHblE 300a4U PAZHBIX MUNOS, A MAKJHCce 3a0ayu
NOBbIUEHHOU MPYOHOCU,

®  UCNONB308AMb pA3HbIe KPAMKUE 3aNUCU KAK MOOeNU MeKCMO8 CIONCHBIX
3a0ay OJis1 NOCMPOEHUsL NOUCKOBOLU CXeMbl U PeueHUs 3a0a4;

® 3Hamb U NpuMeHamb 00a Cnocoba noucka pewenus 3aday (om
mpebo8anus K YCio8uro U Om yCilous K mpebosanuro),

®  MO0enuposams paccyricoeHus npu NOUcKe peuieHus 3a0ai ¢ NoMOoubo
epagh-cxemol,

®  BblOCISIMb IMANBL PeUleHUs 3a0aUU U COOEPHCAHUE KANHCO020 IMAana,

* UHMepPNpPemuposams  BbIYUCIUMENbHblE — pe3ylbmamsl 8  3aodaue,
uccne008amov NoIYyYeHHoe peuleHue 3a0a4u;

®  AHATU3UPOBAMb BCEBO3MOMNCHLIE CUMYAUUU B3AUMHO20 PACNOJIONCEHUS
08X 00beKMO8 U UBMEHEeHUe UX XaApaKmepucmuk Hpu COBMECMHOM O8UNHCEHUU
(ckopocmb, 6pems, paccmosiHue) nNpu peweHuu 3a0ad Ha O08UdCEHUe O08YX
00beKMOo8 KaK 8 00HOM, MAK U 8 NPOMUBONONONCHBIX HANPABIEHUSX,

® uCCcnedo8amsv BCEBO3MOJCHbIE CUMYAyUUu NpU peuleHuu 3a0ad Ha
08UdICEHUE NO peKe, PACCMAMPUBAMb PA3HbIE CUCTEMbl Omcuema,

* peuiamv pazsHooOPaA3Hble 3A0AUU «HA YACTIUY,

® pewamv U 000CHOBbIBAMb CB0€  peuleHue 3a0ay  (8vbl0enamy
MaAmemMamudecKyr) OCHO8Y) HA HAXO0XHCOeHUe Yacmu YUucid U Yucia no e2o 4acmu
HA OCHO8e KOHKPEMHO20 CMbICAA OpooU,

® 0co3Hagamv U O00BACHAMbL UOEHMUYHOCMb 3a0ay pPA3HbIX MUNos,
CBAZBIBAIOWUX MPU BEUUUHBL (HA pabomy, Ha NOKYNKU, HA 08UdCEHUE), 8blOeNMb
MU BETUYUHBL U OMHOUEHUSL MeHCOY HUMU, NPUMEHAMb UX NPU peueHuU 3a0ad,
KOHCMPYUposams coOCmeeHHbvle 3a0aiu YKa3aHHbIX MUNoe.
B noBceqHeBHOM KM3HU U TP U3YyYEeHUH JAPYTUX NPEIMETOB:

®  guldensimb NpuU peuweHuu 3a0ay XapakmepucmuKky paccmampueaemol 8
3a0ave  cumyayuu,  OMIUYHbIE  OM  pealbHblX  (me, Oom  KOMOpPbIX
abcmpazuposanucy), KOHCMpPYUpo8ams HO8ble CUMYAYUU C YHEMOM IMUX



Xapakmepucmux, 6 YACMHOCMU, NpU pewleHuu 3a0aiy Ha KOHYeHmpayuu,
YUUmMsl6ams NIOMHOCHb 6eUeCmea,

® pewamv U KOHCMPYUPOBAMb 3A0a4U HA OCHOBE pPACCMOMPEHUs
DeanvHblX Cumyayui, 6 KOMOpbIX He mpedyemcsi MOUHbIU BbIYUCTUMETbHBIU
pesyrbmam;

® pewamv 3a0auu Ha OBUdCEHUE NO peKe, paAcCMampueds pasHbvie
cucmemvl omcuema.
Harasanas  reomerpus
I'eomerpuyeckue purypol

o 36nekamv, uHmepnpemuposams u npeobpasoeuleams UHGopmMayuio o
2ceomempuieckux Queypax, npeoCmasieHHy10 Hauepmedicax,

® uzobOpadxcamv  usyuaemvie @Queypbl Om pYKU U C NOMOWDIO
KOMNbIOMEPHbIX UHCIPYMEHMOS.
N3mepennst M BHIYUCICHUSA

®  GLINOJHAMb U3MEpEeHUe ONIUH, PACCMOSAHUL, GeIUYUH V2lI08, C NOMOUbIO
UHCMPYMEHMO8 OJis UsSMePEeHUll ONIUH U Yel08;

®  GLIYUCIAMb  NAOWAOU  NPAMOY20JIbHUKOS,  K8aopamos,  00veMbl
NPAMOY20]IbHbIX Napaiieienunedos, Kyoos.
B noBcegHeBHOM KU3HU M NIPU U3YYEHHUHU APYTUX MPeIMETOB:

®  GLIYUCIAMb PACCMOSHUSA HA MECMHOCMU 68 CMAHOAPMHBIX CUMYAYUSX,
NIOWAOU YHACMKO8 NPAMOY20JIbHOU POpMbL, 00bEeMbl KOMHAM,

®  GLINOJHAMb NpOCMeluiue NOCMPOeHUs Ha MECIHOCMU, He0OX0ouMble &

PeanvHOU JHCUSHU,

®  OYeHUBamb pazmepsl PeaibHbIX 00BEKMOB OKPYICAIOUe20 MUpa.
HUcropust MaTeMaTHUKH

o Xapaxmepuzosams 6K1A0 6blOAINOWUXCA MAMEMATNUKOE 6 PA3GUMUE
MamemamuKy U UHbIX HAYUHbLIX 00acmel.

COJAEP)KAHUE YYEBHOI'O TIPEJMETA

DJieMeHTbI TEOPUU MHOKECTB H MATEMATHYECKOI JTOTHUKHU

Cornacao ®I'OC ocHoBHOTO 001IETO 00pa3oBaHUS B KypC MaTeMaTHKHU
BBeJZIeH paznen «Jlormka», KOTOphId HE MpeArnoaraeT JONMOJHUTEIbHBIX YacOB Ha
W3Y4eHUH W BCTPAMBAETCS B pa3IUYHBIE TEMbl KypCOB MAaTeMaTHKH W
MH()OPMATHKY U TIPEIBAPACTCS O3HAKOMIICHHEM C 3JIEMEHTAMU TEOPUU MHOXKECTB.

MHokecTBa U OTHOLIEHUSI MEKTY HUMU

MHOXECTBO, Xapakxmepucmuueckoe C8OUCMBO MHONCECMBA, DIEMEHT
MHOXXECTBa, Mycmoe, KOHeYyHoe, OeCcKOHeuHoe MHodcecmeo. [loIMHOXKECTBO.
OTHolIeHNEe TPUHAIICKHOCTH, BKIIOUCHUS, PABEHCTBA. DIIEMEHTHI MHOXECTBA,
CIOCOOBI  3a7laHUS MHOXKECTB, PACHO3HABAHUE NOOMHONCECE U IJNeMEeHMO8
NOOMHONCECME C UCNONIb30BAHUEM KPY208 Diliepa.

Onepannu HaJ MHOXKeCTBAMU

[lepeceuenne w  oOBEAWHEHWE MHOXKECTB. PaznHocmbv  MHOdCECmS,
oononnenue MHodxcecmea. HMumepnpemayus onepayuii HAO MHOMCECMBAMU C
nomowbio Kpy2oe Junepa.



JIeMeHTbI JIOTUKH

Onpenenenue. YTBepxkaeHud. JlokasarenbcTBo. Jloka3aTrenbcTBO — OT
npoTuBHOTO. [Iprimep 1 KOHTpIIpUMED.

Beicka3bpIBaHus

NctuHHOCTP ©  JIOKHOCTH  BbICKa3bIBaHWs. CioocHble U npocmbie
svickasvleanus. Onepayuu HAO BbICKA3LIGAHUAMU C UCNOJIb30BAHUEM JIOSUYECKUX
CB5A30K: U, UNU, He. YCl08Hble 8bICKA3bIBANHUS (UMNIUKAYUL).

HartypanbHble 4uC/Ia U HYJIb

HaTtypanbHblil psii YUCeJI ¥ ero CBOHCTBA

HarypanbHoe 4ucino, MHOXKECTBO HATypaJIbHBIX YKMCEI U €ro CBOMCTBA,
u300pakeHWe  HaATypalbHBIX YHCE  TOYKAaMHM HAa  YHUCJIOBOM  MPSMOM.
Hcnonb3oBaHre CBOMCTB HATYPAJIBHBIX YUCEIT IPU PEIICHUH 33]1a4.

3anuch ¥ YTeHHEe HATYPAJIbHBIX YU CEJT

Paznuune mexnay nudpoit u uuciom. [lo3unroHHas 3anmuch HATYpPaIbHOTO
Yucia, MMOMECTHOE 3HaueHue MUQPBI, pa3psA/ibl U KIACChl, COOTHOIICHUE MEXIY
JIBYMSI COCEIHUMH Pa3psAHBIMUA €IUHUIIAMM, YTEHHUE W 3aluCh HATypalbHbBIX
YHCel.

Oxpyr/ieHne HATYpPaJbHbIX YHCeJ

Heob6xoaumocth okpyrienus. [IpaBuiio okpyriieHus HaTypaJbHBIX YUCEN.

CpaBHeHMe HATYPAJIBLHBIX YK CeJ, CPaBHeHHE ¢ YucaoM ()

[ToHsiTHE O CpaBHEHHUM YHUCEJ, CPaBHCHUE HATypaJIbHBIX YHCEI APYr C
IPYroM W ¢ HyJIEéM, MaTeMaTHYecKas 3alKich CPaBHEHHH, CIIOCOOBI CpaBHEHUS
YHCel.

JledcTBUSA ¢ HATYPAJIbHBIMH YUCJIAMU

CrnoxeHrue ¥ BBIYMTAHHWE, KOMITOHCHTHI CJIOKCHHUS M BBIYUTAHUS, CBS3b
MEX]y HUMH, HaXOXXJICHUE CYMMbl M Pa3HOCTH, U3MEHEHHUE CYMMBbI U Pa3HOCTH
IIPU U3MEHEHUU KOMIIOHEHTOB CJIOYKCHUS U BBIYUTAHUA.

YMHOXEHUE U JeJICHUE, KOMIIOHCHTbl YMHOXEHHUS U JICJICHUS, CBSI3b MEXKIY
HUMH, YMHOXXEHHE M CJIOXCHHE B CTOJOWK, JIEJICHHE YTOJIKOM, IIPOBEpKa
pe3yibTaTa ¢ MOMOIIBIO0 MPUKUIKA U 0OPaTHOTO JEHCTBHS.

[lepeMecTUTENBHBI M COYETATENBLHBIM 3aKOHBI CIOXKEHUS WM YMHOXXECHHUS,
pacrpeeIuTeIbHbIN 3aKOH YMHOXKEHHS OTHOCHUTEIBHO CIIOXKEHUS, 000CHO8aHUE
A120PUMMO8 BLINOJIHEHUS. APUDMeMUecKux 0eucmaull.

CreneHb ¢ HATYPAJbHBIM NOKA3aTeEJIEM

3anuch yuciaa B BUJE CYMMBI Pa3psi/IHBbIX CJlaraéMbIX, MOPSIAOK BBITTOJTHEHUS
JEUCTBUM B BBIPAXKCHUAX, COACPKAINIUX CTENEHb, BBIYMCICHUE 3HAYCHUMN
BBIPKEHHUH, COJIEPKAIINX CTEIICHbD.

YucaoBble BHIPAKEHUS

HuciioBOE BBIpAKECHUE U €TI0 3HAYCHHE, MTOPSAIOK BHIITOTHECHUS ICHCTBHIA.

JlejieHue ¢ oCcTATKOM

JleieHne ¢ OCTaTKOM Ha MHOXECTBE HATYpPaJbHBIX YHCEI, CBOUCBA
Oenenusi ¢ ocmamkom. IIpakTuyeckue 3agaum Ha JICJICHUE C OCTaTKOM.

CBoiicTBa U IPU3HAKH JAEJIUMOCTH

CBOICTBO JE€TUMOCTH CYMMBI (pa3HOCTH) Ha uuciio. [Ipu3Haku OeIuMOCTH
Ha 2, 3, 5,9, 10. Ilpusnaxu denumocmu na 4, 6, 8, 11. Jlokazamenbcmeo



npuzHakos Oeaumocmu. PellleHHMe TPaKTUYECKUX 3aJad C NPUMEHEHHEM
MIPU3HAKOB JIETMMOCTH.

Pa3jio:keHne ync/ia Ha MPOCThIE MHOMKUTEH

[IpocThie M cocTaBHbBIE YKCIIA, peutemo Ipamocena.

Pa3noxxeHne HaTypaabHOTO YKCIIa HA MHOXHUTENHU, PAa3JI0KEHUE Ha MPOCTHIC
MHOXUTENU. Koauuecmeo Oenumenei uucia, ancopumm pazlodceHus 4ucia Ha
npocmoule MHOMCUMeNU, OCHOBHAs meopema apupmemuxu.

AJire0panydecKue BbIpasKeHU s

Ucnonw3oBanue OykB i 00O3HAYEHUS 4YHCEJ, BBIYKMCICHUE 3HAYCHUS
anreOpanyecKkoro BBIPAXKCHUsI, NMPUMEHEHUE aireOpanyecKuX BbIPAXKEHUN IS
3alUCU CBOMCTB apu(PMETHUECKUX JCUCTBUM, MpeoOpa3oBaHHE aireOpandecKux
BBIPAKCHU.

Jenureau u KpaTHble

Jlenutenr M e€ro CBOWMCTBA, OOMIMNA JeMUTENh JBYX M 0Oojee dwHcell,
HauOONBIIMK  OOIIMI  JENUTENb, B3aUMHO TIPOCTHIE YHCJA, HaXO0XXJICHUE
HauOoubIero ooiero aenutens. KpatHoe u ero cBolicTBa, o01iee KpaTHOE ABYX U
OoJiee uncesn, HaMMEHbIIIEe 00Iee KPaTHOE, CIOCOObI HAXO0XKACHUS HAMMEHBIIETO
00111ero KpaTHoro.

Jpodn

OO0bIKHOBEHHBIE IPO0H

Hons, 4dacth, apoOHOe uucio, ApoOb. [poOHoe dYHuCiIo Kak pe3ylbTar
nenenusi. [IpaBuibHbBIE W HEMpaBUIbHBIE APOOU, cMelIaHHas IpoOb (CMEIIaHHOe
YUCJTIO).

3anuch HAaTypaJlbHOTO 4YHCJIa B BHJIE APOOM C 3aJaHHBIM 3HaAMEHATEJEM,
npeoOpa3oBaHue CMEIIAHHOM IPOOU B HEMPABUIIBHYIO IpOOh U HA0OOPOT.

[TpuBenenue npobeit k obmemy 3HameHateno. CpaBHEHHE OOBIKHOBEHHBIX
TPOOEH.

CrnoxxeHre U BBIYMTAHHE OOBIKHOBEHHBIX JPOOEH. YMHOXEHHE U JeJCHHE
OOBIKHOBEHHBIX JIPOOCH.

ApudmeTndeckue 1eHCTBUSA CO CMEIIaHHBIMU JIPOOSIMHU.

Apudmernyeckre NeUCTBUS ¢ APOOHBIMU YHCTIAMHU.

Cnocobvl payuonanuzayuu 8bIMUCIEHUL U UX NPpUMEHeHUe NPU GblNOJIHEeHUU
Oeticmauli.

JecaTuanbie Apoou

Ilenas u npobuast yactu aecatuaHoi apoou. [IpeoOpazoBaHue NECATUIHBIX
npobeit B OObIKHOBEHHBIE. CpaBHEHHME JECATUYHBIX JApoOei. CroxeHue u
BBIYMTAHHE JCCATHUYHBIX ApobOeit. OKpyrieHue NeCATUYHBIX ApoOeH. YMHOXKECHHE
W JIeNIGHWe JACCATHUYHBIX NpoOei. [Ipeobpazosarue o00ObIKHOGeHHBIX Opodell 8
oecamuyHvle Opodou. Koneunvie u beckoneunvie decsimuynvie Opoou.

OTHOLIEHHE ABYX YHCeJI

Macmitab Ha miane u  kapre. llpomopmuu. CBoiicTBa MOpoONoOpIUi,
MPUMEHEHHE TPONOPIMK U OTHOLICHUH MPU PEUICHUU 3a1a4.

Cpennee apupMeTHUECKOE YUCEJT

Cpennee apudmernueckoe ABYyX uucen. HM3o0paxeHue CpeaHero
apupMEeTHUECKOTO JBYX YHMCEIl Ha YACIOBOM MpsMOi. PelieHne npakTuueckux



3a/1ay ¢ IPUMEHEHHEM cpeiHero apupmerndeckoro. Cpednee apugmemuueckoe
HEeCKONbKUX YUCEel.

IIpoueHTHI

ITonaTne mnpoueHTra. BblunciieHHME IIPOLEHTOB OT 4YHCJIA M 4YHCIA 10
W3BECTHOMY TPOLIEHTY, BBIPAXEHHE OTHOILICHUS B MpOLEHTax. Pemenue
HECJIOKHBIX MPAKTUYECKUX 3a7a4 C MPOLECHTAMMU.

JAnarpammsbl

Cronbuatble W KpyroBble auarpaMmbl. H3BiaedeHue wuHboOpMaluu U3
nuarpamm. M3zoopasicenue ouazpamm no Yucio8bimM OAHHbIM.

PanmnoHnanbHbIe YuCIa

IHosio)kuTEIBbHBIE U OTPUIIATEIbHbIEC YHCJIA

N300paxkeHne uucen Ha 4UCIOBOM (KOOpauHaTHOM) mpsiMod. CpaBHeHHe
yucesl. Moaynb 4yncia, TeOMETpUUEcKasi MHTEpHpeTalus MOy uncia. JlencTBus
C MOJIOXKUTEIBHBIMU U OTPULIATEIILHBIMU YHCIaMU. MHOXECTBO LIEJIBIX YHUCEII.

IlonsiTne o0 panuoHanbHOM umcie. [lepsuynoe npedcmasnenue o
MHOCECMEe PAYUOHAbHBIX Yucel. JIeNCTBUS ¢ pallHOHAJIbHBIMU YUCIaAMHU.

Pemenne TekcTOBBIX 3a/1a4

Enuaunbl u3MepeHMii: JUIMHBI, TUIOMAad, oObEéMa, MacChl, BPEMECHH,
CKOpOCTU. 3aBHUCUMOCTH MEXKAY €IUHUIIAMH HW3MEPEHUS KaXKJAOM BEJIMYUHBI.
3aBUCUMOCTH  MEXJYy  BEJIMYMHAMHU:  CKOPOCTh,  BpEMs,  PACCTOSIHHE;
IPOU3BOIUTEIBLHOCTD, BpeMs, paboTa; 11eHa, KOJIUYECTBO, CTOUMOCTb.

3amauym Ha Bce apupMeTHIECKHE 1eHCTBUA

Pemenue TekcToBBIX 3amay apupmMeruyeckum crnocobom. Hcmonb3zoBanue
Ta0JINILI, CXeM, YepTexkKeH, IPYrux CpeiCTB MPEACTABICHUS TaHHBIX MPU PEIICHUU
3a/1a4u.

3anaun Ha ABMKEHHUE, pad0Ty H MOKYIIKH

Pemiennie HecnoXHBIX 3aJa4  Ha JBMKEHHE B  MPOTHUBOIOJIONKHBIX
HAIIPaBJICHUAX, B OJJTHOM HAMPABJICHUU, IBUKEHUE IO PEKE MO TEUEHHUIO U MPOTUB
TedeHus. Pemenne 3agad Ha coBMecTHYI paboty. IlpumeHenme npobeit mpwu
peleHny 3aaad.

3agaum Ha YacTH, J0JIH, POUEHTHI

Pemenne 3amad Ha HaAXOXKJIEHUME YacTH 4YMCIAa M YUCIA IO €ro 4YacTH.
Pemienne 3amau Ha mpoueHThl U Aouu. [IpuMeHeHne nponopuuii pu peuieHUun
3a7a4.

Jloruyeckue 3agaumn

Pelienrie HecnOXHBIX JIOTUYECKUX 3ajay. Pewenue nocuueckux 3aoad ¢
nomowwio epaghos, mabauy.

OcHOBHBIE MeTOAbl pelIeHUs] TEKCTOBBIX 3a4a4: apuPMETHUECKUU,
nepedop BapHaHTOB.

HarasigHasi reomerpust

durypsl B oOKpykariieMm mupe. Harnsgaeie npencraBinenus o Gurypax Ha
IJTIOCKOCTH: MpsAMasi, OTPE30K, Jy4, YroJl, JIOMaHasi, MHOTOYT'OJIbHUK, OKPY>KHOCTb,
Kpyr. YeTblpexyrojibHUK, NPsIMOYTOJIbHUK, KBaapaT. TpeyrojbHUK, 6uUobl
mpeyzonvHukos.  Ilpasunvuvle  mHo2oyeonvHuxku.  VI300pakeHME  OCHOBHBIX
reOMETpUUECKUX QPUryp. Bzaummnoe pacnonoosicenue 08yx npsmulx, 08yX



OKpYJICHOCmEl, NPAMOU U OKpyJicHocmu. JInuHaA OTpe3Ka, JIOMaHOM. EIWHMIIBI
n3MepeHus JuuHbL. llocTpoenue oTpe3ka 3ajaHHOW JUIMHBL. Buael yrios.
I'pagycnas wMepa yria. M3MmMepeHue U IMOCTPOCHHE YIJIOB C I[OMOIIBIO
TPAHCIIOPTHUPA.

[lepumeTp MHoOroyroipHuka. IloHsiTue t1omaau QUIYpBl; €IUHULBI
u3Mepenus momaan. [lnomanas npsMoyronbHHUKa, KBajapata. [IpubnuxeHHoe
M3MepeHue miomaau Guryp Ha Kietdyatoil oymare. Pagnogenukue gueypul.

Harnannuele nmnpeacTtaBieHUss O MOPOCTPAHCTBEHHBIX — Qurypax: Kyo,
napajjienienunen, Npu3Ma, OUpamMuaa, map, cdepa, KOHYC, LWIHHIP.
N300paxkeHne NpoCcTpaHCTBEHHBIX GuUryp. [lpumepwr ceuenuti. MuocoepanHuku.
IIpasunvhvie mHococpannuku. IIpuMepbl pa3BEPTOK MHOTOTPAHHUKOB, UJIMHApPA U
KOHYcCa.

[lonsitue  obbema; enunuibl  oObema. OO0BEM  MPSIMOYTOJBHOTO
napasuienenuresa, Kyoa.

[Tonsitue o paBenctse guryp. LlenrpanbHas, oceBas U 3epKaibHAs
cumMmeTpun. M3o0pakeHue CUMMETPUYHBIX QUTYD.

Pemenue mnpakThyeckux 3ajiad € MPUMEHEHHEM TMPOCTEHIINX CBOWCTB
duryp.

HUcropust MaTeMaTHUKHU

llosisnenue yugp, 6yxs, uepoziughos 6 npoyecce cuéma u pacnpeoeieHus
npooykmoe na [peewem bBnuoxcnem Bocmoxe. Cesaze ¢ Heoaumuueckoi
pesonoyuell.

Pooicoenue  wecmudecamepuynoti  cucmemsl  cuucienusa. Ilossnenue
0eCAMUYHOU 3ANUCU YUCEL.

Poowcoenue u pazeumue apugpmemuxu namypanvuvix uucer. HOK, HOJ],
npocmele yucaa. Pewwemo Opamocghena.

llosgnenue nynsa u ompuyamenvbHulx yucesl 8 mamemamuke opesnocmu. Pono
Juogpanma. Hoqemy(—l)(—l)=+1?

Ilpoou 6 Basunone, FEeunme, Pume. Omxpvimue oecimuunvlx OpooOell.
CmapuHnvle cucmemuvl mep. /lecamuunvle OpobU u mMempudeckas cucmema mep.
JI. Mazcuuyxuti.



TEMATHYECKOE IIJTAHUPOBAHHE
C OIIPEAEJIEHUEM OCHOBHBIX BUJ1OB YYEBHOU AEATEJIBHOCTHU

TemaTtnyeckoe MIAHUPOBAHUE PEAIU3YET OAMH M3 BO3MOXKHBIX IOJAXOJIOB K PACHPEACICHUIO HM3ydyaeMOro Marepuana
nuHUU yaeOoHo-MeToanueckux komiuiekcoB (YMK) no matematuke H.S. Bunenkuna u nip. 5-6 kinaccos.

OHO He HOCHUT 0053aTeNBbHOTO XapakTepa M HE MCKIIYAeT BO3MOXKHOCTEH HWHOIO paclpelesieHus COAep>KaHUs.
CocraButenu paboyuMx MOpoOrpaMM MOTYT IO CBOEMY YCMOTPEHHUIO CTPYKTYPUPOBAaTh Y4YeOHBIM MaTepuall, OINpeaessTh
MOCIIEIOBATENIbHOCTD €r0 U3YUYEHUS, paCcIIUpeHUs] 00beMa COepKAHMUS.

B mpumepHOM TeMaTHYECKOM IUIAHWPOBAHUHU pa3/ielibl OCHOBHOTO COJ€p)KaHMsl pa3OUThl HAa ydeOHbIE TEMBI B
MOCJIEIOBATEIbHOCTY UX U3YyUEHHUA 10 yueOHUKaM

- Maremartuka. 5 kmacc : yuyeb. juis ywamuxcs ob6mieoOpazoBat. opranuzanuii / H.S. Bunenkun, B.M. XKoxos, A.C.
Yecnoxkos, C.H1. IBapudypa. — 33-¢ uza. crep. - M : Maemosuna, 2014 — 280 c. : u.

- Maremaruka. 6 xjacc : y4ye0. misa ydamuxcsi oOmieobpasoBat. opranuzanuii / H.S. Bumenkun, B.M. XKoxos, A.C.
Yecnoxkos, C.W. HIBapubypa. — 32-¢ uza. crep. - M : Maemo3uHa, 2014 — 288 ¢. :ui.

S KJacc
Homep Hanmenosanue OcHOBHOE conepKaHue Konuyectro XapakTepucTuka
TJIaBbl/ rnaBbl/maparpada 4acoB OCHOBHBIX BHJIOB Y4€OHOM
naparpada JIEATEIIbHOCTH
[Taparpad | HatypanbHble uncna U mKaibl 15 OnepupoBaTh Ha 0a30BOM YypOBHE
1 MOHATUAMM: HaTypajJbHOE YHCIIO;
1 O6o03HavCHMS HarypanbHoe 4wMciio, MHOXKECTBO 3 BBIMIOJIHSITh CPAaBHEHUE YHCEN B
HATYpaJIbHBIX YUCEN HATypaJIbHBIX ~ YHCENl U ero peaybHBIX CUTYaIMSIX; ONIEPUPOBATH
Hamypanvuwui pso. CBOMCTBA, n300paxeHue Ha 0a30BOM YPOBHE TMOHATHUIMU:
Jlecamuunasn cucmema | HaTypajbHBIX YHCEJN TOYKaMH Ha durypa, TOYKa, OTPE30K, MpsiMas,
CUUCTIeHUSL. YHUCJIOBOM MPSIMOM. Paznuuue Jyd, JIOMaHasl, yrod,




2 Otpesok. [nuna
oTpe3ka. TpeyronpHuK

Bxonnast kouTposnbHas padbota Nel

« IloBTOpEHUE POUIEHHOT O

3 [Lnockocts. [Ipsmast.
Jlyq

4 [IIkansl 1 KOOPAUHATEI

5 CpaBHeHue
HATypAJIbHBIX YUCE.
Memnblie wim 0oJibie

KontpomnbHas pabora  Ne
«HatypanbHble yucia 1 MIKaJb»

2

MeXay — uuppod M YHCIIOM.
[TozunmonHas 3aIUCh
HATypaJlbHOTO YHUCJA, MOMECTHOE
3HauUE€HHWE LHUPpPbI, pa3psaabl U
KJIACChl, ~ COOTHOIICHHE  MEXIy
JIBYMsl COCEIHUMHU  pa3psIHBIMU
eAUMHUIIAMHU, YTEHHWE U  3alUCh
HaTypaJibHBIX uuncenl. Durypsl B
OoKpyXxatomeM wmupe. Harnsgusie
npencTaBieHuss o  Qurypax Ha
IUIOCKOCTHU: TpsiMasi, OTPE30K, JIyY,
yroia, JOMaHasi, MHOTOYTOJIbHUK.

Jnvina OTpe3Ka, JIOMaHOM.
[TocTpoeHne  oTpe3ka  3aJaHHOU
IUHBL.  EauHunbBl  U3MepeHus

JUTAHBI, MACChI, BPEMEHH, CKOPOCTH.
3aBUCUMOCTH MEXIYy €JAUMHUILIAMU

u3MepeHuss  JuuHbl.  [lepumertp
MHOT'OYT'OJIbHUKA. TpeyronbHUK,
8U0bl mpey20abHuKkos. llpasunvHoie
MHO20Y20/IbHUKU.
YeTbIpexyroiabHHuK,
OpSIMOYTOJIbHUK, KBaJpar.
N3o06paxenue OCHOBHBIX

reometpuueckux ¢uryp. Ilonstue
O CpaBHEHUU YHCEIN, CpPABHCHUE
HaTypaJbHbBIX YUCEI IPYT C JIPYTrOM
U C HYJIEM, MaTEMAaTUYECKas 3alUCh

MHOTOYTOJIbHUK, TPEYTOJIbHUK U
YeThIPEXYTOIBHUK, MPSIMOYTOJbHUK
U KBaJpar, u300paxxaTh H3ydaeMble
burypsl OT pyKd H C IOMOIIBIO
JUHENKW W IUPKYJs;  pelaTh
MpaKTHUYECKHe 3aaun C
NPUMEHEHUEM MPOCTEUIINX CBOMCTB
buryp; BBINOJHATH U3MepeHne
JUIMH, PACCTOSHUM, C TMOMOIIbIO
WHCTPYMEHTOB JIJISl U3MEPEHUH JITH
U YIJIOB; BBIYMCISATH PACCTOSHUS Ha
MECTHOCTH B CTaH/IapTHBIX
CUTYalUsIX; BBIOIHITH IPOCTEHIINE
IOCTPOEHUST U  HU3MEpeHus Ha

MECTHOCTH, HEOOXOUMEIE B
peanbHOU JKU3HU; ONKCHIBATH
OTCIIbHBIC BBIJAIOIIHECS

pe3yabTaThl, IOJYYEHHBIE B XOJE
pa3sBUTUS MATEMAaTUKHA KaK HAayKU;
3HaTh NPUMEPBI MaTEeMaTHYECKHUX
OTKPBITUHA U UX ABTOPOB, B CBS3U C
OT€YECTBEHHOMU U BCEMUPHOU
WUCTOPUEH; 4YWUTaTh W 3aIlHCHIBATH
HaTypaJbHbIE  YHWCJIA;  BBIPAXaTb
OIHM €JWHUIIBI W3MEPEHHS JJINHBI
qyepes Ipyrue; ONPEAEHATD
KOOPAMHATHI HA JIy4€ U ONPEAEHATH
TOYKY IO €€  KOOpJIHMHATaM,




CpaBHEHMI, CHOCOOBl CpaBHEHUs
yucen. Poowcdenue u  pazeumue
apugmemuKry HaAmMyparbHbIX yucel.
llosgnenue  Odecsimuunoi  3anucu
yucen. llosenenue yugp, 0OyKs,
uepoanugos 6 npoyecce cuéma u
pacnpeoenenusi  NPOOYKMoO8  Hd
Ilpesnem Bauosxcnem Bocmoxe. Cés3v
¢ Heonumuueckou pegontoyuell.

BBIPA)KAThH OJTHU S TMHUIIBI
U3MEpPCHUS MacChl dYepe3 JIPyTHe;
onepuposanv NOHAMUAMIU:
HaAMypaibHoe YUCLO, MHONCECMBO
HAMYPATbHbIX yucer,
eeomempuieckas — uUHmepnpemayus
HamMypanbHbuIX, PaserHcmeo,
YUCTI080€  PABEHCMB0,  HUCIOB0€
HepageHCcmeao, NOHUMAamMy u
00BACHAMb ~ CMBICA  NO3UYUOHHOU
3anucu  HaAmMypaibHO20 yucia,
onepuposamv nousmusMu ueypa,
MouKa, Ompe3oK, npamMas,  Jy,
JIOMAHAs,  Y20l,  MHO20Y20JbHUK,
MpeyeonbHUK U YemvlpEéxy2oabHUK,
NPSAMOY 20 IbHUK u Keaopam;
U361€Kamb, UHMEPNPEeMupo8ams U
npeobpazoevieamv UHGOPMayUIo o
2eoMempu1eckux pueypax,
NpeOCmasieHnyl0  Ha 4epmedicax
uzoopascams uzyuaemvie gucypol
Om PYKU U C NOMOUBIO TUHEUKU,
YUPKYJISl, KOMNbIOMEPHBLX
UHCMPYMEHMO8, peuiams
npakxmudeckue 3a0a4u ¢
npUMeHeHuemM nPoCmetuiux c8oUcmas
Queyp, evinonHams uzmMepeHue OJIuH,
PaccmosiHuil, ¢ NOMOUbIO




UHCMPYMeHmMOo8 — Ol U3MepeHUll
ONUH, BbIYUCTAMb PACCMOAHUS HA
Mecmuocmu 8 CMAHOAPMHBIX
CUMY AYUSX, BLINOIHAMb
npocmetiwiue nOCMpoeHus Ha
MecmHocmu, Heobxooumble 8
peanvHou IHCUBHU, OUEHUBAMb
pasmepvl  peanvHblX  00BEeKmos
OKpYdHCcauje2o mupa,
xXapakmepusoeamso 8KI1AO
BbLOAIOWUXCS  MAMEMAMUKOE 8
paseumue  MamemMamuxku U UHbIX
Hay4HblX obaacmeil

[Taparpad
2

CrnoxxeHue U BEIYUTAaHUE HaTypaJbHBIX YUCCII U €TO CBOMCTBA

21

6

Crnoxenue
HaTypajbHbBIX YUCEN U
€ro CBOMCTBA

Brruuranue

Cnoxenue B ctoiouk. CloKeHHE U
BBIYUTAHUS, KOMIIOHEHTHI CIIOKEHUS
U BBIUMTAHUSA, CBSI3b MEXIY HUMH,
HAXOXJICHHE CYMMBI M Pa3HOCTH,
U3MEHEHHE CYMMBbI U Pa3HOCTH, MPU
U3MEHEHUNU KOMIIOHEHTOB
CIIOXKEHUS u BBIYUTAHMUS.
[TepemecTuTenbHbINA u
COYETATENIbHBINA 3aKOHBI CI0KECHHUSI.
PUMEHEHHE anre0pandecKux
BBIPDAXKCHUM JUISl 3allUCU  CBOMCTB
apuMeTHUECKUX JEUCTBUM.
[TepumeTp MHOT'OYTOJIbHUKA.

Hcnonp30BaTh CBOMCTBA 4YHCENT U

IpaBuja NeVCTBUU C
pallMOHAIBHBIMM ~ YHUCIIAMH  TIpU
BBINTOJIHEHUH BBIYMCJICHUH;

OLICHUBATh PE3yJIbTaThl BHIYUCICHHIMA
MIPU PEIICHUHU TPAKTUYECKUX 3a]1ay;
COCTaBJIATh UHWCIOBBIE BBIPAKECHUSA
IIPU PEIICHUHU TPAKTUYECKUX 33724
W 3amad U3 JpPYruxX y4eOHBIX
NpPEeAMETOB; peliaTh  HECJO0XKHbIE
CIO’KETHBIE 3aJ]a4M Pa3HbIX TUIIOB HA
Bce apudMeTHyecKue JICHUCTBHUS,
CTPOUTH MOJIEJb YCIOBUS 3a7auH (B
BUJI€ TaOJIUIbI, CXEMbI, DUCYHKA), B
KOTOPOM J1aHbl 3HAYEHUS IBYX M3




Konrponbnas  pabora

Ne3 1o TEME
«Cnoxenue u
BBIUUTAHUE

HATypAJIbHBIX YUCEI»

UucnoBbie 1 OyKBEHHBIE
BbIpaXKEHUs. 3HaueHue
OYKBEHHO020
8bIPAICEHUL.
Ynpowenue

BLIPAJICEHUI.

bykBenHas 3aIlUCh
CBOWCTB CIIOKECHUSI W
BBIYMTAHUS

10

YpaBHeHue

Konrponbhnas pabora Ne 4

Pemmenue TEKCTOBBIX 3ajga4
apu(MeTUIECKUM CTIOCO0OM.
HUcnonn3oBanue CBOMCTB

HATYPAJIBHBIX YHUCEN IPU PELICHUU
3amady. HMcmonp3oBanne — Tabiwil,
CXEM, YEepTe)keHu, IPYrux CpeACTB
IIPE/ICTABICHUS JTAHHBIX npu
pelIeHUU 3a7a4u. YucnoBoe
BBIDA)KEHHE W €r0  3HAYCHHE,
MOPANOK  BBITIOJIHEHUS  JEHUCTBUM.
3aBUCUMOCTH MEXAY BEJIMYMHAMU:
CKOPOCTb,  BpEMsI,  PAaCCTOSIHHUEC;

IPOU3BOJUTENBHOCTD, BpEM4,
pabora; LIEHa, KOJIMYECTBO,
ctoumocTh. lcnonb3oBanue OykB
IS 0003HaUeHUSA quce,
BBIYHCIICHUE 3HA4YECHUS
anredpanveckoro BBIPAXKECHHUS.
OcHoOBHbIE METOABl  PEIICHUS
TEKCTOBBIX 3a1a4:
apu(pMETUIECKUH. Pasencmeo,
Yucr080e paseHcmeo, VpasHeHue,
KOpeHb VpasHeHusl, peuienue
VPABHEHUAL.

TPEX B3aMMOCBSI3aHHBIX BEJIUYHH, C
IENbI0 TIOWCKAa peIIeHUsl 3a7auu;
OCYIIECTBIIATh  CIOCOO0  TOMCKa
pemieHusT  3a7a4d, B KOTOPOM
paccyXIIeHHuEe CTPOUTCS OT YCIOBHUSA
K TpeOOBaHUIO WM OT TPEOOBAaHUS K

YCIIOBUIO; COCTAaBIIATH iaH
peuieHusl 3aJa4d; BBIIEIATH ATaIlbl
peleHus 3a1auy;
WHTEPIPETUPOBATH

BBIYMCIIUTENIBHBIE  pE3yJIbTaThl B
3aja4ye, MCCIEI0BATh TMOJTYYCHHOE
pELIeHNE 3a/1a4M; 3HATh pa3indue

CKOpOCTEH 00BbeKTa B CTOsTUEH BOJIE,
MPOTUB TEYEHUA U IO TEUYEHUIO
peKH;  OINepUpOBaATH  TOHIATHSMMU:

CymMMa, cjaraeMmoe, Pa3HOCTb,
yYMEHbIIIAEMOE, MIEpUMET]
MHOTOYTOJIbHUKA;  YCTaHAaBJIWBaTh

B3aUMOCBA3U MCKAY KOMIIOHCHTaMHU
H pe3yiibTaTaMU MCKAY CIIOKCHUCM
K BbIYMTACM, HMCIIOJIB30BAaTh UX IJIA

HaX0XKJICHHS HEU3BECTHBIX
KOMITOHEHTOB JICUCTBUM C
YHUCJIOBBIMHU u OYKBEHHBIMHU
BBIPAXKECHUSIMU; 3aMMCHIBATh

CBOMCTBA CJIOKCHUS Y BRIYUTAHUS
HaTypaJlbHbIX 4YHCCI C IIOMOLIBLIO




«Hucnossie 1 OYKBEHHbIC
BBIPAKCHUS. Y PABHECHUE.

6yKB, HCIIOJIB30BATh nux JIIA
pauoOHAIN3allM  IMTMCbMCHHBIX H
YCTHBIX BBIIIHCJ]CHPlﬁ; COCTaBJIATH

6yKBeHHBIC BbIPAKCHUSA I10
YCJIOBUAM 3aga4, BBIYUCIIATDH
YUCIIOBOC 3HA4YCHUC 6YKB6HHOI‘0
BBIPAKCHUA pu 3aJlaHHBIX

3HaUEHUSAX OYKB; peIiarh 3aJadu
pa3HeIX TUMOB (Ha paboTy, Ha
TIOKYTIKH, Ha JIBIKEHUE),
CBS3BIBAIOIIMX  TPH  BEIMUYMHBL,
BBIACIATE  OTH  BEJIMYUHBI u
OTHOIIICHHS MEXKITY HUMH,
BBIJBUTATh THUIOTE3bI O BO3MOKHBIX
npeiebHBIX 3HAYCHHUSX MCKOMBIX
BEJIMYWH B 3aj1a4e (J1e1ath
TIPUKHUJIKY); BbINOJIHAMb
BbIYUCTICHUS, 6 MOM YUCTLE C
UCNOIb308AHUEM NPUEMOB
PAyUOHATbHBIX EbIYUCTICHU,
0b0cHOBbI6AMb aneopummbol
8bINOJHEHUs. OCUCMEUL, COCMABIIAMb
YUCTI0BbLE BLIPANCEHUSL U OYEHUBAMb
ux  3HaueHus npu  pewenuu
NpaKmu4eckux 3a0ad u 3a0ay U3
opyaux YueOHbIX npeomemos,
onepuposams NOHAMUAMU
PAaseHcmeon, HUUCI080€ pPABEHCMEO,




VpagHeHue,  KOpeHb  YPAGHEeHUs,
peuieHue  YpagHeHus;  peuiamv
npocmvle U  CIONCHbLE 3a0ayu
PA3HBIX MUNO0B, A MAKICe 3a0adU
NOBbIUEHHO MpyoOHOCIU,
UCNONIb3068AMb  pA3Hble  KpamiKue
3anucu  KaKk — Mooeiu  meKCmo8
COJICHBIX 3a0a4 Ons. NOCMPOEHUs.
NOUCKOBOUL CXeMbl U peuleHUsl 3a0al,
3HAMb U NPUMEHAMb 00a cnocooda
noucka  pewenuss — 3aoau  (om
mpebo6anusi K YCI08Ul0 U Om
VCI108USL K mpe608anuio),
MOOENUPOBAMb  PACCYHCOCHUS  NpU
noucke peuerust 3a0ay ¢ NOMOWbIO
epagh-cxemwvl;,  8vlOeAMb  SMANbL
peuteHus 3a0auu U COOepIHCaHue
Kaxco020 3man uHmepnpemupos8ams
BLIYUCTUMENbHBLE PE3YIbIMAMbL 8
3adaue, UCcie008ams NOJIY4eHHOe
peutenue 3a0a4u, aHaIU3UpPos8ans
8CEBO3MOIICHBIE CUMYAYUU
83AUMHO20 PACNOJIONHCEHUST 08YX
00beKmo8 u u3MeHeHue ux
Xapakmepucmuk npu coO8MeCmHOM
O08UdICEHUU (CKOPOCMb, 8peMs,
paccmosinue) npu peueruu 3a0ad Ha
odsudicerue 08yx 00beKmos Kax 8




O0OHOM, MAK U 8 NPOMUBONONONCHBIX
HANPAasieHUusx, uccieo0oeamb
BCEBO3MOJCHbIE — CUMYAYUU NPU
peuieHuU 3a0ay Ha 08UNCEHUE NO
peKe,paccmampueams — pasHvie
cucmemvl  omcyéma, peuiamvu
000CHOBbIBAMb CBOE peuleHUe 3a0aY
(6v10ensmo mMamemamuyeckyo
OCHO8Y) HA HAXOJCOeHUe 4acmu
YUCAa U YUCTIA NO €20 YaCmu Ha
OCHOB8E  KOHKPEmH020  CMblCIA
0pobuU; 0co3Hasamb U 0ObACHAMD
UOEHMUYHOCMb  3A0a4  PA3HBIX
Munoe, CeA3bIBAOWUX  MPU
BenUYUHBL (Ha pabomy, HA NOKYNKU,
Ha O0sudiceHue), Gvloesimb  dmu
BEUUUHbL U OMHOUWLEHUSL MENCOY
HUMU, NPUMEHAMb UX NPU peuleHUU
3a0au, KOHCMPYUPO8amsb
cobcmeenHble 3a0a4u  YKA3AHHBIX
Munos; 8vloeisimb Npu peuleHuu
3a0ay xXapaxkmepucmuxu
paccmampusaemot 6  3adaue
cumyayuu, omiudHvle Om peanlbHulx
(me, om KOmopulx
abcmpazuposanucs),
KOHCMPYUPOBaAmbv HOBble CUMYAYUU
C YUEmom dMux Xapaxmepucmux,




peuiams u KOHCMpPYUpo8amsy 3a0ayu
HA OCHOB€ paCCMOMPEHUSL PEAIbHbIX

cumyayuti, 8  KOMOpPbIX He
mpebyemcs MOYHbIU
8LIYUCTUMENbHBIU pe3yibmam,

pewams 3a0auu Ha 08UNCeHUE NO
pexe, paccmampusast paszHvle
cucmemvl omcyema

[Taparpad | YMHOXEHUE U JIeJIeHHE HATypadbHbBIX YHCEI 27
3
11 VYMHOXeHHne VYMHOXeHUE " JeJieHue, 5
HaTypaJbHBIX YUCEN U KOMIIOHEHTBI YMHOXEHHUS u
€ro CBOMCTBa JEJICHUE, CBSI3b MEXAY HUMH,
12 Jenenue YMHOXEHHUE B CTOJOUWK, JeleHHE 7
13 Jlenenue ¢ ocTaTKOM YIOJIKOM, MPOBEpPKa pe3yJbTaTa C 3
MTOMOIIIBIO MPUKUIKUA U 0OPATHOTO
KonrponsHas padora Ne5 nerictBus. llepemecTuTenbHbll U
«YMHOXEHHE U JCICHUC coYeTaTeIbHBIN 3aKOHBI
HATypaJIbHBIX YHCEID» YMHOXXEHHUSA,  PaCIpeaeIUTEIbHBIN 1
3aKOH YMHOXCHHUS OTHOCHTEIBHO
14 YrpouieHue cnoxeHus. OCHOBHBIE  METOJBI 5
BI)Ipa)KeHI/Iﬁ peIICHuA TEKCTOBBIX 3aaay4.
15 IlopsinoK BBHITTOIHEHUS apruMeTHIECKHI, mepedop 3
JeHCTBUI BapuaHTOB. PelmieHne 3agay  Ha
16 KBazpar 1 ky0 unciia COBMECTHYIO pabotry. [lemenue c 2
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«YMHOXEHUE U JeJICHUE
HATypPaITbHBIX YACE»

HaTypaJbHbBIX YUCEIl, CEOUCEA
OesleHUsl ¢ OCMAamKOM.

Hcnonp30BaTe CBOMCTBA 4YHCET U

npaBuia JEUCTBUH c
PAalMOHAIBHBIMA  YHUCJIAMHU  IIpHU
BBIIIOJIHCHUH BBIUUCIICHUH;

CpaBHHUBATh PAIIMOHAILHBIE YHCTIA;
OLICHUBATh PE3yJIbTaThl BHIYUCICHHIA
IIPU pEUICHUH MPAKTUUYECKUX 3a/a4;
COCTaBIIAITh YWCJIOBBIC BBIPAKCHUS
IIPY pEIICHUH MPAKTUIECKUX 3a/1a4
W 3alad U3 JOpYruxX y4eOHBIX
NpEeAMETOB; peulaTh  HECJOKHBIC
CIOXKETHBIC 331a41 Pa3HbIX THUIIOB Ha
Bce  apu(METHYECKHUE JICHCTBHS;
CTPOUTH MOJIETb YCIIOBUSA 3a/1a4u (B
BUJI€ TaOJIUIbI, CXEMbI, PUCYHKA), B
KOTOPO¥ JTaHbl 3HAUCHUS JIBYX U3
TPEX B3aUMOCBS3aHHBIX BEJTUYHH, C
LEJbI0 TOMCKA PpEIICHUS 3a/1auu;
OCYHIECTBIIATh  CIOCOO  TOMCKa
peuieHuss  3aJa4d, B  KOTOPOM




HpaKTI/I‘I€CKI/Ie 3aJa4n Ha OCJICHUC C

OCTaTKOM. [IpeobpazoBanue
anredpanyeckux BBIPAXKEHU .
Obocnosanue aneopummos
8bINOTIHEHUS] apugmemuueckux

Oeticmeuii. Beruuciienue 3Ha4eHUs

cTeneHed. 3amMch YHCIa B BHUIE
CyMMbl  pa3psiIHbIX  CJaraemaix,
[TopsiioK BBITIOJHEHUS JEVCTBUM B

BBIPAKEHUSIX, coJiepxKaIux
CTCIICHb, BBIYNCJICHHE 3HAUYCHUM
BBIPAXKEHUM, COJIEPKAITUX CTCTICHb.

paccyKAeHUEe CTPOMUTCA OT YCIIOBHS
K TpeOOBaHUIO WIM OT TpeOOBaHUS K

YCIIOBUIO; COCTAaBIIATH IJ1aH
peuieHus 3aJa4d; BBIIEIATH OTallbl
pelneHus 3a1auy;
WHTEPIPETUPOBATH

BBIYUCIIUTEIbHBIE  PE3yJIbTaThl B
3aja4ye, MCCIEI0BATh MOJTYYCHHOE
pelieHre 3a/1a4u; 3HaTh pa3iniue
CKOpOCTEH 00BbeKTa B CTOSTUEH BOJIE,
MPOTUB TEYCHUS U 10 TEUYCHUIO
PEKH; peliaTh 3aJa4l pa3HbIX TUIIOB
(Ha paboTy, Ha TOKYIKH, Ha
IBHKEHUE), CBA3BIBAIOIINX  TPH
BEJIMYUHBI, BBIACISTh 3T BETUYNHBI
Y OTHOILICHHS MEXIy HUMU; pelIaTh
HECJIO)KHBIE  JIOTMUECKUE  3aJaud
METOJOM PACCYKJECHHUI1; BbIABUTATh
TUTIOTE3bI 0 BO3MOKHBIX
NpEeAENbHBIX 3HAYEHUSIX HCKOMBIX
BEIMYMH B 3amade  (#enathb
MPUKUJIKY ); BBIIIOJHATh YMHOKEHHE
W JIeJIEHUE HaTypalbHBbIX YHCEN,
JIEJIEHUE C OCTAaTKOM, BBIYUCIATH
3HAUYEHUE CTEIMEHEW; OomepupoBaThH
MOHATHSMU: IPOU3BEJICHHUE,
MHOXUTEIHN, YaCTHOE, IEJIUMOE,
JIeJINTENb; YCTAaHABINUBATD




B3aMMOCBA3H MCKIY KOMIIOHCHTaAMHU
" PE3YyJIbTATOM IIPU YMHOXKXCHUU U
JCJICHHUN, HCIIOJIB30BaTh HUX AJIA

HaXO0XJACHUS HEU3BECTHBIX
KOMITOHEHTOB e cTBUU C
YU CJIOBBIMU U OyKBEHHBIMU

BBIPAXKEHUSIMU; 3aIlMChIBATH

CBOMCTBA YMHOXCHUA W JCJICHUA
HaTypaJbHBIX YHCCJI C IIOMOIIBIO
6YKB KM HCIIOJIB30BaThb HUX OJIA
PaluOHAIIN3AITUHUIINCBMCHHBIX n
YCTHBIX BLI‘IPICJICHHﬁ; 6blNOJIHAMb
6blYUCTIEHUA, 6 mom yucie C

Ucnojib3oeaHuem npuémoe
PAYUOHAIbHbIX 8blllMC]l€Hl/llZ,
0bocHo6bI6AMb ajleopummal

8bINOJIHEHUS OeUCMEUIl;, COCMABIIAMb
YUCTOBbIE BLIPANICEHUS U OYEHUBAMND
ux  3HaYeHus npu  peueHuu
NpaKkmu4eckux 3a0ad u 3a0ay u3
opyaux  y4eOHbIX npeomemos,
pewams  npocmvle U CIAONCHbLE
3a0ayu pasHbIX MUNOG, A MAKHCEe

3a0auu  NOBLIUEHHOU MPYOHOCHU,
UCNOIL308AMb  pA3HblEe  KpamKue

3anucu  Kak  MoOeiu  mMeKCcmos
CIOJNCHBIX 3a0ay O/l NOCMPOEHUs.
NOUCKOBOLL CXeMbl U PeuleHUs 3a0ay;




3HAMb U NPUMEHAMb 00a cnocooa
noucka  pewenus — 3a0ad  (om
mpebo6anuss K YCI08Ul0 U Om
VCI108USL K mpe608anuio),
MOOeNUpPo8amsd  paccydcoeHuss npu
noucKe peueruss 3a0ay ¢ HOMOWbHO
epagh-cxemvl;,  8vblOeNAMb  IMANBL
pewenuss 3a0auu U CoOepIHCanue
KaHC0020 omana,
UHMePNpemupo8ams
8bIUUCIUMENbHbIE Pe3VTbIMambl 8
3a0aue, UCCIE008aAMb NOJYYEHHOE
peuleHue 3a0a4u; aHaiu3upo8ams
8CEB803MOINCHbIE cumyayuu
83AUMHO20  PACNOJIONCEHU  08YX
00beKmo8 U U3MeHeHue ux
Xapakmepucmux npu Cco8MeCmHOM
osudiceHuu  (Ckopocme, spems,
paccmosHue) npu peuleHuu 3a0ay Ha
osudicerue 08yxX 00beKmos KaKe
0OHOM, MAK U 8 NPOMUBONOLONHCHBIX
HANPAaBLeHUAX, ucciedosams
BCEB03MOJCHBIE  CUMYAYUU npu
pewenuu 3a0ay Ha 08UdICeHUe no
pexe,  paccmMampusamv  pazHvie
cucmemvl OMCYéma, 0CO3HABAMb U
00bACHAMb  UOEHMUYHOCMb 3404y
PA3HBIX MUNOB, CEA3bIEAIOUUX MPU




BeNUYUHBL (Ha pabomy, Ha NOKYNKU,
Ha Osudicenue);, BvlOeIMbIMU
BENUYUHBLU — OMHOUIEHUS MEeHCOY
HUMU, NPUMEHAMb UX NPU PetleHUU
3a0ad, KOHCMPYUpo8amy
cobcmeenHvle 3a0a4u  YKA3AHHBIX
MUnos. Gvloeisams Npu  peeHuu
3a0au xapaxmepucmuxu
paccmampueaemot 8  3adaue
cumyayuu, OmaudHble Om PealbHbiX
(me, om KOMopulx
abcmpazuposanucy),
KOHCMPYUPO8ams HOBble CUMYAYUU
C Yuémom 3mux Xapaxkmepucmux,
peutams u KOHCMpPYuposamsv 3a0asu
Ha OCHOBE PACCMOMPEHUS PEAIbHBIX

cumyayutl, 8 KOmopblx  He
mpebyemcsi MOYHbILL
BbIYUCTIUMEIbHBIU pe3yromam,

peuams 3a0a4u Ha 0BUNCEHUEe NO
pexe, paccmampusas — pasHvie
cucmemsl omcuema
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17 DopMyJIbI Hcnone3oBanue OyKB TS 2

18 [Tmomans. ®opmyna 0003HAYEeHUs YHCEI. 3aBUCHUMOCTH 2
TLJIOIIATH MEXIy BCIMYMHAMH: CKOPOCTD,
IPSIMOYTOJIbHUKA BpeMs, paccTosHuE;

OnepupoBaTh Ha 0a30BOM YPOBHE
HOHATUSAMH: IPSAMOYTOJIbHBIN
napauienenunen, Kkyo. M3oopaxats
u3ydaembie (PUTYpBI OT PYKH U C

MOMOIIBI0 JIMHEUKA UM LUPKYJIS;
COCTaBJISITh YWCIOBBIE BbIpAKEHUS




19 Enununer uamepenus
18 (011601 (7

20 [IpssMOyTONBHBIN
NEVENRRN (S 112115

21 O0wembl. O0BEM
IPSIMOYTOJILHOTO
napajuiesienunesa
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«[Tnomanu u 00OBEMBI»

POM3BOIUTENBLHOCTb, BpeMS,
paborTa; 1IeHa, KOJIMYECTBO,
croumMocTh.  [loHATHE IUIOIIAAU
GUTypel,  €IUHUIBI  WU3MEpPEHUs
IO IH, obbeMa. [Tnomans
MPSMOYTOJIbHHKA, KBajpara.
[TpubnuxenHoe MU3MEPEHHE

wiomaam QuUryp Ha KIeT4aTou
oymare. Pasgnoserukue  gueypoi.
3aBUCUMOCTH MEXAYy CIUHUIIAMHU
U3MepeHus Iiomanu. Harmsaasie
NpeCcTaBICHUS 0
IPOCTPAHCTBEHHBIX (urypax: Kyo,
napaJiyiesIeuIe]I. N3o06paxkenue
NMpocTpaHCTBeHHBIX (uryp. [lonarue
o0BeMa; € IUHULIBI o0BeMa.
Enuauner u3mepenuin  o0bEMa.
3aBUCUMOCTH MEXAYy €IUHUIIAMU
U3MEpEeHUs o0Bema. O6bem

MPSMOYTOJIEHOTO
napajuienenumnena, kyoa. OCHOBHbIE
METOJIbI PEIICHUS] TEKCTOBBIX 3a/1ay:
nepe0op BapuaHTOB.

IIPY PEIICHUH TPAKTUYCCKUX 3a/1a4
W 3alad U3 JpYrux yueOHBIX
MIPEIMETOB; PEIIaTh HECIOKHBIE
CIOXKETHBIC 33J1a4d Pa3HBIX THUITOB HA
BCe apu(METHUECKHE JICHCTBUS;
CTPOUTH MOJIEIbh YCJIOBHS 3ajauu (B
BUJIC TAaOJUIIbI, CXEMbl, PUCYHKA), B
KOTOPOW JaHbl 3HAYEHUS JIBYX W3
TPEX B3aMMOCBSI3aHHBIX BEJIWYHH, C
IEIbI0 TIOMCKA pEIICHUS 3ajadw;
OCYIICCTBJISITH ~ CIOCOO  TOWCKa
pelmieHuss  3a7aud, B  KOTOPOM
paccyXIeHUe CTPOUTCS OT YCIOBUS
K TpeOOBaHUIO UM OT TPeOOBaHUSA K
YCIIOBUIO; COCTaBIIATh TUTaH
pelieHusl 3a7a4u; BBIACNATH JTarlbl
pelieHus 3a1aui;
WHTEPIPETUPOBATH
BBIYUCITUTEIBHBIE  PE3YJIbTaThl B
3ajlaye, MCCIEe0BaTh TOJTYyYEeHHOE
pelieHre 3a7a4d; 3HaTh pa3Indue
CKOpOCTEl 00BEKTa B CTOSUYEH BOJIE,
NPOTUB TEYCHUS M 1O TEUCHHIO
PEKU; pemiaTh 3a1a9u Pa3HbIX THUIIOB
(Ha paboTy, Ha TOKYIKH, Ha
JBIKEHUE),  CBS3BIBAIOIIMX  TPHU
BEJIMYHMHBI, BBIICISATH 9T BEITMYUHBI
¥ OTHOIICHHS MEXy HUMU; PeIiaTh




HECJIOKHBIE  JIOTUYECKHE  3aJayu
METOJIOM PACCYXJICHHH. BHIIBUTATh
TUIIOTE3bI 0 BO3MOJKHBIX
MPENeIbHBIX 3HAYEHUSX HCKOMBIX
BEJIMYNH B 3aj1aue (memath
NPUKUIKY); PEIIaTh INPAKTHYECKUC

3a7a4u c IIPUMEHEHUEM
IIPOCTEUIIINX CBOWCTB duryp;
BBIIIOJIHATE ~ W3MEpPEHUE JUIUH,
pPacCTOAHUM Cc IMOMOILBIO

HHCTPYMCHTOB JJIA I/ISMepeHI/Iﬁ JJINH
H  YIJIOB, BBIYHCIATH Iiomaaun
OpAMOYTOJIbHUKOB, BBIYUCIIATDH
pacCTOAHNA Ha MCCTHOCTH B
CTaHAAPTHBIX CUTyallUAX, IJIOMIAAN

MPSIMOYT OJIbHUKOB; BBITIOJIHSTh
MpocTenme MMOCTPOCHUSA 51
U3MEPEHUS Ha MECTHOCTH,

HEOOXOIMMBIE B PEATbHOM KHU3HU;
OTIepUPOBATH MOHATUIMU: HOpMYIIa,
0, 00BEM, paBHBIC (DUTYPHI,
IpaHy, pedpa 1 BepLIHBI
MPSIMOYTOJILHOTO TIapaJlJIeIeTUIe 1a;
BBITIONTHSATH BBIYUCIICHUS 110
bopmynam; pewams npocmsie u
CHI0JiCHbIE 3a0a4U PA3HBIX MUNOS, d
maxaoice 3a0ayu NOBLIUEHHOU
MpYyOHOCMU; UCNOIb308AMb PA3HbIE




Kpamkue 3anucu  Kak — Mooeiu
MeKCcmo8  CIOMNCHbIX 3a0ay O
NOCMPOEHUsT NOUCKOBOU  CXeMbl U
peuieHust 3a0ay;  3HAMb u
npumenams 0bacnocoba noucka
pewenus 3a0ay (om mpeboBanusl K
yCno8uo u om  ycuosus K
mpebo8anuio),; MOOenuposams
paccysicoeHus npu NouUcKke peuleHus
3a0au ¢ nHoMowbio epag-cxemol;
8b10€IsIMb IMANBL PeueHUst 3a0aiu U
codepoiicanue  Kaxcoo2o  smanda;
uUHmepnpemuposamo
BLIYUCTUMENbHBLE PEe3YIbINAMbl 8
3a0ave, UCCIEO08AMb NOJIYYEHHOE
peutenue 3a0a4u, aHAIU3UPO8aAms
6CEB603MOICHBLE cumyayuu
83AUMHO20  PACNOJIONCEHUSL — O08YX
00veKmos U UsMeHeHue ux
XApakmepucmux — npu cO8MeCmHoOM
osudiceHuu  (CKopocmeo, epems,
paccmosinue) npu peuenuu 3a0ad Ha
osudicerue 08yxX 0ObLEKMO8 KaKe
00HOM, MAK U 8 NPOMUBONONONCHBIX
HanpaeieHusx, uccieoo8amo
BCEBO3MONCHBIE CUMYAYUL NPU
peutenuu 3a0ay Ha 08UdICeHUe NO
pexe, paccmampusams pasuvle




cucmemvl OMc4éma, 0CO3HABAMb U
00bACHAMb  UOEHMUYHOCMb  3a0ay
PA3HBIX MUNOS, CEA3LIBATOWUX MPU
BenUYUHBL (Ha pabomy, HA NOKYNKU,
Ha Osudicenue);, BvlOesIMmb M
BEUUUHbL U  OMHOWIEHUS — MEHCOY
HUMU, NPUMEHAMb UX NPU PelueHUU
3aoad, KOHCMPYUpo8amy
cobcmeenHbvle 3a0a4u YKA3aHHbIX
MUNos. Gvloeisms Npu  peeHuu
3a0au Xapakmepucmuku
paccmampugaemot 8  3adaue
cumyayuu, OmaudHbie on peaibHbiX
(me, om KOmMopulx
abcmpazuposanucy),
KOHCMPYUPO8ams HOBble CUMYAYUU
C YUémom dMmux Xapaxkmepucmux,
peutams u KOHCMpPYuposamsv 3a0asu
Ha OCHOBE PACCMOMPEHUS PEAIbHbIX

cumyayu, 8 KOmopblx  He
mpebyemcs MOYHbIU
BbIYUCTIUMEIbHBIU pesyibmam,

peuams 3a0auu Ha 08UIICEHUE NO
peKke,  paccmMampueds — pazHvle
cucmemvl omcuema onepuposamsy
NOHAMUAMU Queypa,
NPAMOY20NbHbLIL  NApajielenuneo,
Ky0, U3BjeKamo,




UHMepnpemuposams u
npeobpazoevieams UHGOPMayuIo o
2eoMempuiecKux Queypax,
NpeOCmasieHHyl0  HA — Yepmedtcax
uzobpascams uzydaemvie @ueypbl
Om PYKU U ¢ NOMOUBIO TUHEUKU,

UUPKYJIA, KoMnvlomepHblx
UHCMPYMeEeHmMOoe, peuwamos
npakmudeckue 3a0avu C

npuUMeHeHueM nPoCmetuiux c8oUCms
Queyp; 8bINOIHAMb U3MeEPEeHUe ONUH,
paccmosHutl, c NOMOWbIO
UHCIMPYMEHMO8 OISl U3MepPeHUll OJIUH
U yeno8;,  GbIMUCIAMb  NIOWAOU

NPAMOY201bHUKOS, K8aopamos,
00bEMDL NPAMOY201bHbIX
napanieienuneoos, Ky608,
BbIUUCTIAMD paccmosnus Ha
MecmHocmu 8 CMAaHOAPMHbIX

cumyayusix, — NIOWAOU  YYACMKO8
NpAMOY20nbHOU  hopmbl,  00BEMBL
KOMHAM, 8bINOJIHAMb NPOCMeluue
NOCMPOeHUs. Ha MecmHoCmU,
HeoOXo00uMmble 8 PeaibHOU HCUZHU,
oYyeHueamsv  pazmepvl  PeanibHblX
00beKmMOo8 OKpYAHcaoue20 Mupa

[Taparpad
3)

OOBIKHOBEHHBIE APOOU

25

OnepupoBaTh Ha 0a30BOM ypOBHE
MOHATUSAMHU: OOBIKHOBEHHAs JIpoOb,




22 OKpy HOCTb U KpyT

23 Jlonu. OOBIKHOBEHHBIE
Ipobu

24 CpaBHenue apo0ei

25 [IpaBuiibHBIE U

HCTIPABUJILHBIC IIpO6I/I

KonTtponbshas padora Ne§
«OOBIKHOBEHHBIE APOOH.

[TpaBuIbHBIC U HETIPABUJIBLHBIC

poOm»

26 Cnoxenue u
BBIUUTAHUE JPOOECH C
OJUHAKOBBLIMHU
3HaMeHaTeIIMU

27 Jlenenue u qpodu

28 CMelliaHHbIE€ YHCa

29 Cnoxenue u

BbIYUTAaHHUC CMCIIaHHBIX
YHCCII

Kontponbsnas pabotsr Ne 9
«Cwmemannble yncia. Cl1oKeHnue 1
BBIUMTAHNE CMEIIAHHBIX YHUCEID

Harnanaele  npexncraBineHus O
durypax Ha IJIOCKOCTH:
OKpPYKHOCTb,  Kpyr.  BzaumHoe

PACIIOJIOKEHUE JBYX OKPYKHOCTEW,
npssMOll M OKpyxkHOCTU. Jloms,
4acTh, JAPOOHOE YHCIO, JApPOOb.
Pemenune 3amau Ha Hax0XKIEHHUE
YacTH YHCJIa U YHUCJIA TI0 €ro 4acTH.
3aBUCUMOCTH MEXIYy €IUHHUIIAMU

u3MepeHuss ooObema. CpaBHCHHE
0OBIKHOBEHHBIX poOeH.
[IpaBuiabHBIE W HENPaBHILHBIC
npodu.  CwmemanHas apoOb

(cmemannoe uwuciio). CroxkeHue u
BbIUUTAHUE OOBIKHOBEHHBIX APOOEii.
CBOWCTBO  JEIMMOCTH  CYMMBI
(pazHoctn) Ha uwucio. J[pobHoe
YUCIIO KakK pe3ynbTaT JeJeHUs.
3anuch HATypalbHOTO YKCIIa B BUJIC
IpoOu C 3aJlaHHBIM 3HAMEHATEJIEM,
npeoOpa3zoBaHUE CMENIAHHON JAPOoOH

B HENpaBWIbHYIO  JIpo0b W
Ha00O0POT. Apudpmernueckue

JEUCTBUSA co CMENIaHHBIMU
npobssmu.  OCHOBHBIE ~ METOJIBI
pereHus TEKCTOBBIX 3aJ1aq:;
apudmernueckuil. Perienne 3amad
Ha COBMECTHYIO pabory.

N

CMELIAHHOE  YHUCIIO; MCIOJb30BaTh
CBOMCTBA 4HCEI U [IpaBuiIa
NEeUCTBUU c panvoOHaIbHEIMU

YUCIaMHU pu BBINIOJIHEHUU
BBIYKCIICHUH; CpPaBHUBATH

palMOHANIBHBIE YHCla; OLICHUBATh
pe3yNbTaThl BBIUYMCIICHUH  TIpHU
pELICHUM  MPAKTUUECKUX  3aj]1ady;
BBITIOJIHATh CPABHEHUE YHCENT B
pEaNbHBIX CHUTYaIUsAX; COCTABIISThH
YUCJIOBBIE BRIPAXKEHUS MPU PEIICHUN
MPakTUYECKUX 3aJady MW 3aJad u3
JIpPYTUX y4eOHBIX MIPEAMETOB;
pemaTh  HECJOXKHBIE  CHOKETHBIE
3aJlaud  pa3HbIX THUIIOB Ha BCE
apudmeTHIecKre NeMCTBUS; CTPOUTH
MOJENb YCIOBHUS 3a1auu (B BUJIE
TaOJIMUIIBI, CXEMBI, PUCYHKA), B
KOTOPOM JIaHbl 3HAYCHUS JBYX U3
TPEX B3aUMOCBA3aHHBIX BEJIUYNH, C
LIEJIBIO TTIOUCKA PELICHUS 3aa4u;
OCYIIECTBIISITH CIIOCO0 MOMCKa
pEelIeHus 3a4a4u, B KOTOPOM
PacCyXICHUE CTPOUTCS OT YCIIOBUS
K TpeOOBAaHMIO WIIH OT TPEOOBAHUS K
YCJIOBHUIO; COCTABJIATH IUJIaH
pELICHUS 3aa4U; BbIICIISITh ATAIlbl
pelIeHUs 3a]a4H;




[Ipumenenue apoOeil mpu pereHuu
3agay. PemeHune HeCIIOXKHBIX 3a1a4
Ha JBW)KEHHE B MPOTHBOIIOIOKHBIX
HarnpaBleHUX, B OJIHOM
HAIpaBJIICHUH, IBUKEHUE IO pEKe
[0 TEYEHUIO U MPOTUB TEUECHHUSI.

UHTEPIPETUPOBATH
BBIUMCIIUTEIBHBIE  PE3yNbTaThl B
3ajjaue, MCCIeNoBaTh MOJYyYEHHOE
pelieHre 3aJayd; 3HAaTh pa3inyue
CKOpOCTei 0ObeKTa B cTOsiuei BoJE,
NPOTHB TEUYEHHWs] W TIO TEYCHUIO
PEKH; pemiaTh 3aJa4i pa3HbIX THIIOB
(Ha paboTy, Ha TMOKYNKH, Ha
JIBU)KCHHE),  CBS3BIBAIONINX  TPH
BEJIMYUHBI, BBIICTIATh OTH BEIIMYUHBI
U OTHOIICHHWS  MEXIy  HHMHU;
BBIJIBUTATh TUIIOTE3bI O BO3MOXKHBIX
NpeAeNbHBIX 3HAYCHUSAX HCKOMBIX

BEJIMYMH B  3ajaye (nenatp
IPUKHUJIKY) OnepupoBaTh  Ha
6a3o0BOM ypOBHE MOHSTHSAMU:

OKPYXHOCTh M Kpyr. HM3o0paxaTh
uzydaembie GUTYpPHl OT PYKH U C
MOMOIIBI0 JIMHEMKH W  LUPKYJIS.
pemiaTte MpaKTUYECKUE 3aJayud  C
IIPUMEHEHHUEM TPOCTENIINX CBOMCTB
buryp; BBINOJIHATH  MPOCTEHIITHE
MIOCTPOEHUSI W U3MEpPEHUs  Ha
MECTHOCTH, HEOOXOIUMBIE B
pea’ibHOM  KU3HHW;  ONEPUPOBATH
MOHATUAMU: paauyc, TUAMETP, Ayra
OKPY>KHOCTH, JOJI, YHUCIUTEIb H
3HaMEHaTelb Jpo0u, MpaBUIIbHAS U




HCIIpaBUJIbHAA I[p06b; BBIIIOJIHATH

CIIOXKEHHUE u BBIYMTAHUE
OOBIKHOBEHHBIX npo0eit c
OJIMHAKOBBIMHU 3HAMEHATENSIMH,

npeoOpa3oBbIBaTh  HEMPABHIBHYIO
IpoOb B CMEIIAHHOE  YUCIO0 U
CMEIIIAaHHOE YUCJIO B HEMPABUIIbHYIO
npoOb4  HWCIOIB30BaTh  CBOMCTBO
JeJICHNe CYMMBI Ha 4YHUCJIO JIs
paloHaNIU3aUH BBIYHCIICHU;
onepupogams NOHAMUAMU:
00bIKHOBEHHAsL OpobOb, CcMeuanHoe
YUCTIO; BbINOIHAMb GbIYUCTEHUS, 8
MOM  4Yucie ¢  UCNONb30BAHUEM
npuémos PAYUOHATbHBIX
8bIYUCTEHUI, 0060CHOB8bI8AMD
A20pUMMbL BLINOJIHEHUS OellCMBUL,
YROpA0ouU8ams YUCid, 3aNUCAHHbIE

8 guoe 0ObIKHOBEHHbBIX u
oecamudHbIx Opooel;
npumMeHsmo npaeuia

NPUOTIUINICEHHBIX — BLIYUCICHULL  NPU
peuwleHuy npaKkmuyeckux 3a0ad u
peuteHuu 3a0ay  Opyeux y4eOHbuIX
npeomMemos, BblNOJHAMb CPABHEHUE
pe3yibmamos  8blYUCTEHUU  Npu
peulenuy npakmudeckux 3aoay, 8
MOM Yucie NPUOIUNCEHHBIX




6blunﬂeHuﬁ,' cocmaeiAans yucjiloevle
BbIPAINCEHUA u oyeHueams ux

3HAYeHUs npu peuteruu
NpaKmuyeckux 3aoay u 3a0ad u3
opyeux  y4yeOHbIX npeomemos;

pewams npocmsle U CILONCHbLE
3a0a4u pasHviX MUNos, a Makaice
3a0a4u  NOBLIUEHHOU MPYOHOCMU,
UCNONIL308AMb  paA3Hble  KpamiKue
3anucu  Kak — Mooenu  MmeKcmos
COJICHBIX 3A0ay ONsl NOCMPOEHUs.
NOUCKOBOLL CXeMbl U PeUleHUsl 3a0al,
3HAMb U NPUMEHAMb 00a cnocooda
noucka  pewenuss — 3aoaw  (om
mpebo6anusi K YCI08Ul0 U om
VC108USL K mpebo8aHuio),;
MOOeNUPOBamb paccydcOeHUst npu
nouckKe peueruss 3a0ay ¢ NOMOUbIO
epagh-cxemvl, 8bLOEISIMb IMANDL
peutenus 3a0avu U coO0epAHcanue
Kaxcooz2o smana,
UHmMepnpemuposamo
BbIUUCTIUMENbHBIE  PE3YIbMamsl 8
3a0aye, UCCIe008amy  NOJYUEHHOe
peuterue 3a0aqu;  AHAIUZUPOBANMD
8CEBO3MOJCHDLE cumyayuu
83AUMH020  PACHONONCEHUS  O08VX
00veKkmos U U3MeHeHue ux




Xapakmepucmux npu cO8MeCmHOM
ogudiceHuu  (ckopocmu,  8pems,
paccmosnue) npu peuienuu 3a0a4 Ha
ogudiceHue 08YX 00beKmos8 Kaxk 8
O0OHOM, MAK U 8 NPOMUBONOJLOHCHBIX
HANPABIeHUAX; uccne0o8ams
6CEBO3MOJICHbIE  cumyayuu  npu
peueruu 3a0ay Ha 08UMCEHUEe NO
peKe,  paccmampusams  pasHble
cucmembl omcuéma  ;pewams
paszHooopasuvle  3a0aqu «Ha
yacmuy, peuams U 000CHO8b18aMb
ce0e peuieHue 3a0ay  (8vbl0enAMb
MamemMamudeckyro  OCHO8Y)  Ha
HaxooicOeHue 4acmu yucuia u yucia
no  e20  4acmu  Ha4  OCHOGe
KOHKPEMHO20 — CMblCd opoou,
0CO3HABaAMb u 00bACHAMY
UOEHMUYHOCMb  3A0a4  PA3HbIX
MUNO08, CEA3bIBAUUX MPU
senUdUHbL (Ha pabomy, Ha NOKYNKU,
Ha 08UdiCeHUe),; 8bLOEIAMb dMU
BENUUUHBL U OMHOULEHUS] MENCOY
HUMU, NPUMEHAMb UX NPU peuleHuU
3a0a4, KOHCMPYUpO8amy
cobcmeenHbvle 3a0a4u YKA3aHHbIX
MUNo8, 8blOEIAIMb NPU PeULeHUU
3a0a4 Xxapakmepucmuku




paccmampugaemou 8 3a0aue
cumyayuu, OmiudHvle Om pPeanrbHbIX
(me, om KOmopuix
abcmpa2uposanucs),
KOHCMPYUPO8ams HOBble CUMYAYUU
C Y4émom dmux Xapaxmepucmux,
peulams u KOHCMpPYUuposamy 3a0aiu
Ha OCHOBE PACCMOMPEHUS PEAIbHbIX
cumyayuii, 8  KOMOpbIX He
mpebyemcsi MOYHbLI
BLIUUCTUMETBHDILLL pe3yiomam;
pewams 3a0a4u Ha 08UNCEHUE NO
peke,  paccmampugas pashvie
cucmemuvl omcuema, onepuposams
noHAMUAMU ueypa, OKpPYICHOCMY

u Kpye; U3871€Kamb,
UHMeEPNPemupoB8ams u
npeobpazoevieamv UHGOPMayUIo o

2eoMempu1eckux pueypax,

npeocmagieHnylo  Ha  uepmedica;
uzobpaxcams uzyyaemvie Queypol
Om PYKU U ¢ NOMOWbIO TUHEUKU,

UUDPKYJIA, KoMnvromepHbvlx
UHCMPYMeEeHmMOoe, pewamns
npakmudeckue 3a0aqu C

npuMeHeHuem npoCmeutux c8oucmae
Queyp, ewinoinams  npocmeuuiue
nocmpoenus Ha  MecmHOCMU,




Heobxoo0umble 8 pPeaibHOU JHCUSHU,
OYeHUusamv  pasmepvl  PeanrbHbIX
00bEKM086 OKPYHCAOUe2o Mupa
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6 npo0eit

30 JlecsaTnuHas 3amuch Henas wu  apobOnas JacTH 2
JPOOHBIX YHCEIT TECATUIHOM JTpoOu.

31 CpaBHeHue [IpeobpazoBanue JEeCATUYHBIX 3
NECATUYHBIX TpoOei npo0eit B OOBIKHOBEHHBIE.

32 Croxenue u Ilpeobpaszosanue  00ObIKHOBEHHBIX 5
BbIYHTaHUE opobeti 6 Oecamuynvie OpoOU.
JNECATUYHBIX TpoOeit Koneunuvie u OeckoHeuHble

33 [TpubnmxeHHbIC oecamuunvie Opoou. CpaBHEHHE 2
3HAYCHUS YHUCEI. JNECATUYHBIX Jpobei. CroxeHue u
Okpyrienue yucen BBIUUTAHUE JIECATUYHBIX JpPOOEH.

KonTponbhas padora Ne 10 Pemenne HecHOXHBIX 3aJa4 Ha 1

«CrnoxeHre U BEIYUTaHHUE
JECATUIHBIX 1po0eit. OkpyrieHue

qUCCI»

JIBW)KEHHWE B  MPOTHUBOMOJIOKHBIX
HampaBJICHUSX, B OJTHOM
HalpaBJICHUU. Pewenue
HECJIO)KHBIX 3aJ1a4 Ha ABMIKCHUE I10
peke IO TEUYEeHUI0 U MPOTUB
TCUCHMUS. Heob6xoaumocTh

okpyraeHus. [IpaBuino okpyriieHus
HaTypaJlbHBIX YHcen. OKpyrieHne
NECATHYHBIX JpoOei. J[poou 6
Basunone, Eeunme, Pume.
Omkpvimue Oecamuynsvix Opooell.

OmnepupoBath Ha 0a30BOM YpOBHE

MOHSATUAMU:  JIECSITUYHAs  JIpoOb;
HCIOJIb30BAaTh CBOWCTBA 4YHCEN U
rpaBuia JIEUCTBUI c
pallMOHAJIBHBIMM ~ YHUCJIAaMU  [IPU
BBINIOJIHEHUH BBIYUCJIEHU;
BBITIOJIHATH OKpYTJICHHE
palMOHAIBbHBIX qucen B
COOTBETCTBUHU c IIpaBUIaMU;

CpPaBHHMBATh pAIIMOHAJbHBIE YHCTA;
OLICHUBATh PE3YyJbTaThl BHIYUCICHHM
IpU PEIICHUH MPAKTUYECKUX 3a]ad;
BBITIONIHSATh CpPaBHEHHME 4YHCENT B
peanbHBIX CUTYaIUsIX; COCTaBISAThH
YHCJIOBBIE BBIPAXKEHUS MPU PEIICHUU
MpakTUYECKUX 3ajJady M 3aJad u3
IpyTUX  y4eOHBIX PEAMETOB;
pemiaTh  HECJOXKHBIE  CHOKETHBIE
3aJlaud  pa3HbIX THUIIOB Ha BCE
apuMeTHIEeCKuE ACHCTBUS, CTPOUTH
MOJEb YCJIOBUSl 3a7auu (B BHJE
Ta0JIUIbI, CXEMbl, pHUCYHKA), B
KOTOpPOM JaHbl 3HAY€HUS IBYX U3
TPEX B3aMMOCBSI3aHHBIX BEJIUYHH, C




IENbI0 TIOWCKAa peIIeHUsl 3a7auu;
OCYIIECTBIIATh  CIOCOO0  TOMCKa
pelmieHusl  3a7Ja4d, B  KOTOPOM
paccyXIIeHuEe CTPOUTCS OT YCIOBHUSA
K TpeOOBaHUIO WM OT TPEOOBAHMS K

YCIIOBUIO; COCTAaBJIATh iaH
pelIeHusl 3a/Ja4d; BBIAEIATH HTaIlbI
peleHus 3a1auy;
WHTEPIPETUPOBATH

BBIYMCIIUTEIBHBIE — PE3yJIbTaThl B
3aja4ye, MCCIE0BATh MOJYYEHHOE
pElICHNE 3a/1a4M; 3HATh pa3indue

CKOpOCTEH 00BbeKTa B CTOSIUEH BOJIE,
MPOTUB TEYEHUA U IO TEUYEHUIO
PEKU; pelaTh 3a/1a4 pa3HbIX TUIIOB
(ra paboTy, Ha TIOKYIKH, Ha
JIBIDKEHUE),  CBSI3BIBAIOIIUX  TPHU
BEJIMYMHBI, BBIACIISTH OTH BEJIUUYNHBI
Y OTHOIIEHUS MEXKJY HUMU; pelllaTh
HECJIO)KHBIC  JIOTHYECKHE  3aJauu
METOJIOM PACCYXKJICHUM; BBIIBUTATh
THIIOTE3bI 0 BO3MOJKHBIX
MpEeebHBIX 3HAYCHUSAX MCKOMBIX
BEJIUYHH B 3aJ1a9e (menathb
MIPUKHUIKY ); 3aMUCHIBATh U YUTATh

JeCATUYHBIE ApOOH; OMEPUPOBATH
MOHATHSAMM: Pa3psabl JIECATUYHOU
IpoOu, pasoKEHUE JIECATUYHOU




IpoOu TO paspsiaMm; onepuposams
NOHAMUAMU.  0eCAMUYHAs  OpoOb,
BbLINOJIHAMb ~ GLIYUCTICHUs, 6 MOM
yucie ¢ UCNOIbL308AHUEM NPUEMOB
PAaYUOHATbHBLX gbIYUCTeH U,
0bocHOBbIBAND aneopummol
8bINOIHEHUST OCliCIBULL, 8bINOIHAMb
OKpYyelieHue payuoOHAIbHbIX YUCel C

3A0AHHOU MOYHOCMBIO,
YROPAOOUUBAMb YUC/A, 3ANUCAHHBLE

8 suoe 0ObIKHOBEHHBIX u
decsamudHblX Opoobell; NPUMEHAMb
npasuia NPUOTUNCEHHBLX
BLIYUCTCHULL npu peuieHuu

NpaKmuieckux 3a0aws U peuieHuu
3a0au Opyeux yueOHvlX npeomMemos,
BLINOTHAMb cpasHeHue
Pe3yIbmamos  GbIYUCIEHULl  Npu
peutenuy  NpaKmuyeckux 3alay, 8
mom yucne NPUOTUICEHHBIX
BLIYUCTCHULL, COCABTIAMb YUCTOBbLE
8bIPAdICEHUsL U OYeHueamv  Ux

3HAYeHUs npu peleHuu
NPaKmu4eckux 3a0ad u 3a0ay Uu3
opyaux YueOHbIX npeomemos,

peuams npocmule U CIONHCHbLE
3a0a4u pa3HblX MUNo08, a MaKice
3a0ayu NOBLILUEHHOU MPYOHOCMU,




UCNONIb308AMb  pA3Hble  Kpamkue
3anucu  Kak — Mooelu  mMeKCmos
COJICHBIX 3a0ay Ol NOCMPOEHUs.
NOUCKOBOLL CXeMbl U peuleHUsl 3a0al,
3HAMb U NPUMEHAMb 00a cnocooba
noucka  pewenus — 3aoad  (om
mpeboanusi K YCI08Ul0 U Om
VCI108USL K mpe608anuio),
MOOENUPOBaAmMb  PACCYHCOeHUS NpU
noucKe peueruss 3a0ay ¢ HOMOWbHO
epagh-cxemvl;  8blOeNsIMb  IMANBL
pewlenuss 3a0auu U CoOepIHCanue
KaHC0020 omana;
uHmMepnpemuposamo
BLIYUCTUMENbHBLE PE3YIbINAMbl 8
3adaue, UCCcie008amb NOJIYUEHHOe
peutenue 3a0a4u, aHaAIU3UPO8ams
8CEBO3MOICHBIE cumyayuu
B3AUMHO20  PACNONONCEHUS — O8YX
00beKmos U uMeHewue ux
xapakmepucmuk npu COBMECHHOM
osudiceHuu  (CKopocmeo, epemsl,
paccmosnue) npu peuenuu 3a0ad Ha
osudicerue 08yxX 00bEKMO8 KAK 8
O0OHOM, MAK U 8 NPOMUBONONOHCHBIX
HANPaeIeHusx, uccieoo8amy
BCEBO3MOJICHbIE — CUMYAYUU npu
pewieHuu 3a0ay Ha O8UNCEHUE NO




peKe, paccmampusams pasuvle
cucmemvl  omcyéma, peulamoi
000CHOBbIBAMb CBOE peuleHUe 3a0aY
(6v10ensimo mMamemamuyeckyo
OCHOB8Y) HA HAXOXMCOeHUe 4acmu
YUCaa U YUCia no e2o 4acmu Ha
OCHOBe  KOHKPEmHO020  CMbICIA
0pobu, 0co3Hasams U 00bACHAMD
UOEHMUYHOCMb  3A0a4  PA3HBIX
Munoe, ceA3bIBAOWUX  MPU
BeNUYUHBL (Ha pabOmy, HA NOKYNKU,
Ha OsudiceHue); 6vloeisimsb  IMmu
BEUUUHbL U OMHOUWLEHUSL MENCOY
HUMU, NPUMEHAMb UX NPU pelleHUU
3a0ad, KOHCMPYUPO8amsb
cobcmeeHHble 3a0a4u  YKA3AHHBIX
Munos; 6vloeiams Npu  peueHul
3a0ay xXapaxkmepucmuxu
paccmampusaemotl 6  3a0aue
cumyayuu, omauyHvie Om peaibHbiX
(me, om KOMOpPbLX
abcmpa2uposanucy),
KOHCMPYUpPO8Amsb HOBble CUMYayuul
C YUEMoM dMUX Xapaxmepucmux,
pewams u KOHCmMpYuposams 3a0ayu
HA OCHOBE PACCMOMPEHUS PEATIbHBIX
cumyayuti, 6 KOMOpbIX  He
mpebyemcs MOYHbLI




GHIYUCTUMENbHbLU pesyibmam,
pewiams 3a0ayu Ha 08UdCEeHUE NO
pexe, paccmampusast pasHvle
cucmembi omcuem,
Xapakmepuzoeamao 8KI1AO
BLLOAIOUWUXCS.  MAMEMAMUKOE 8
passumue MamemamuKk U UHbLX
Hay4Hwulx obaacmeil
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34 YMHOXKEHHE VYMHOXEHHNE U JEIICHUE 4
JIECATUYHBIX Apo0eH Ha | IECATHUUYHBIX JIPOOEH.
HaTypaJbHbIC YUCIIA IIpeobpaszosanue 00bIKHOBEHHBIX
35 Jlenenue qeCITHUHBIX Opobell 8 decamuynble OpoOU. 6
npobeit Ha Cpennee apudmeTHIecKoe TBYX
HaTypaJbHbIC YUCIIA gucen. 3o0pakeHue cpeaHero
apu(pMETUIECKOTO JIBYX YHCEI Ha
YHCJIIOBOM MpsiMou. Pemienne
KonTponbHas padorta Nell MPAKTUYECKUX 33124 C 1
«YMHOXEHUE U JICJICHNE IPUMEHEHHEM CPETHETO
JECATUYHBIX IpoOeit Ha apudmerudeckoro. Cpednee
HATypaIbHOE YUCIIO» apugmemuyeckoe HeCKOIbKUX
yucen. CmapuHntule cucmemvl Mep.
36 YV MHOKEHHE Hecamuynvie Opodbu u mempuueckas 6
JECATHYHBIX Jpo6eii cucmema mep. JI. Maenuyxui.
37 Jlenenue Ha 7
NECATUYHYIO IPOOb
38 Cpennee 5

Hcnonp30BaTe CBOMCTBA 4YHCET U

npaBuia JEUCTBUH c
PAalMOHAIBHBIMA  YHUCJIAMHU  IIpHU
BBIIIOJIHCHUH BBIUUCIICHUH;

OILICHMBATh PE3y/IbTaThl BEIYUCIICHHH
IIPY PEIICHUU TPAKTUICCKUX 3a/1aY;
COCTaBIIAITh YHUCJIOBBIC BBIPAKCHHS
IIPY PEIICHUH MPAKTUYCCKUX 3a/1a4
W 3aJad W3 JPYrHUX y4eOHBIX
IMPEJIMETOB;, pEIIaTh  HECIOKHBIC
CIOJKETHBIC 3a7]a49M Pa3HbIX TUIIOB HA
Bce apudMETHUYCCKHUE JICHCTBUS;
CTPOUTH MOJICIIb YCIIOBUS 3a1a9H (B
BHJIC TaOJIUIIBI, CXEMBI, PUCYHKA), B
KOTOPOM JTaHBI 3HAYCHUS JBYX H3
TPEX B3aMMOCBS3aHHBIX BEJIUYHH, C
IEIbI0 TIOMCKA PCIICHHS 3aJ1auu;
OCYHIIECTBJISITH ~ CIOCOO  TIOWCKa
pelieHus  3aJayd, B KOTOPOM
pPacCyKJICHUE CTPOUTCS OT YCIOBUS




\ apu(pMeTHIecKoe

KonTtponbsHbie pabotsr Ne 12
«YMHOXXEHUE U JIeJICHUE
JECATUYHBIX APOOEiD»

K TpeOOBaHUIO WM OT TpeOOBaHMS K

YCIIOBUIO; COCTaBIIAATh IJ1aH
peuIeHusl 3aJa4M; BBIIEIATH OTallbl
pelneHus 3a7a4u;
WHTEPIPETUPOBATH

BBIYHMCITUTEIBLHBIC  PE3YNIBTaTHl B
3ama4e, HCCIEN0BaTh IONyYeHHOE
pelleHue 3a7a4u; 3HaTh Pa3InIue
cKopocTell 00BeKTa B CTOSTUEH BOJIE,
NPOTUB TEUCHUS M 10 TCUCHHUIO
peKH; peliarTh 3aJ1a4u Ha
HAXOXEHUE YaCTH YUCJIa U YUCIIa
0 €ro 4YacTh;, pemarb 3aJadu
pasHBIX TUNOB (Ha pabory, Ha
TMOKYTIKH, Ha JBUKEHUE),
CBS3BIBAIOIIMX  TPU  BEJTHYHHB,
BBIICNATh  O3TH  BEJIMYHUHBI U
OTHOIIICHHUS MEXTY HHUMU;
BBIJIBUTATh TUTIOTE3bI O BOBMOXKHBIX
MpEeNeNbHBIX 3HAYEHUSX HCKOMBIX
BeIMYMH B 3ajade (Jenath
MPUKUIKY); OTIUCHIBATH OT/ACIIbHbBIC
BBIJIAIOIIHNECS PE3YIIBTATHI,
MOJIYYCHHBIE B XOJIC PA3BUTHS
MaTEeMaTUKH KaK HAYKW; 3HATh
MPUMEPHl MATEMATHIECKUX
OTKPBITHI ¥ UX aBTOPOB, B CBSI3U C
OT€YECTBEHHOM 51 BCEMUPHOU




UCTOPHEI; BHITIONHATH YMHOKCHHE U
JeJeHue  JeCATUYHBIX  Jpo0ei;
TMPEACTABIATH OOBIKHOBEHHBIE
Ipobu B BHUAE JIECATHUYHBIX C
MOMOIIBIO  JICNICHUS  YUCIUTEIS
OOBIKHOBEHHOW  JpoOu Ha  €e

3HAMeHAaTeNb; BbINOJIHANMb
6bIYUCIICHUS, 6 MOM  uHucie ¢
UCNONIb308AHUEM npuémos
PaYUOHATbHBLX 6bIYUCTICHUI,
obocHoevI6aAMb aneopummbl
6bINOJIHEHUS oelicmeull;
YIOPA00HUBAMb YUCLA, 3ANUCAHHBLE
8 suoe 0ObIKHOBEHHbIX u
decssmudHblx Opoobell, BbINOJHAMb
cpasHeHue pe3yIbmamos
BbIYUCTICHULL npu peuteruu
NPaKmuyeckux 3a0ay, 8 mom ucie
NPUOTUNCEHHBIX GbIYUCTICHULL,

COCMABIANMb YUCTIOBbLE BbIPAICCHUS
U OYyeHusamv UX 3HAYEHUs Npu
peuleHuy  NpaKmuyeckux — 3a0a4 u
3a0au u3s opyaux VUeOHbIX
npeomemos; onepupogams
NOHAMUAMU. PABEHCMBO, HUCT080€
PpAaseHcmeo,  ypasHeHue,  KOPeHb
VpaeHeHus, peuleHue  YpPAasHeHUusl,
YUCI0B0E  HEPABEHCMBO,  peuams




npocmvle U  CIONCHbLE 3a0ayu
PA3HBIX MUNOB, A MAKICe 3a0adU
NOBbIUEHHO mpyoHocmu,
UCNONb306AMb  PA3HblE  KPAMKUe
3anucu  KaKk — Molenu  MeKCmos
CIOJICHBIX 3a0ay Ol NOCMPOEHUs.
NOUCKOBOUL CXeMbl U PeUleHUsl 3a0al,
3HAMb U NPUMEHAMb 00a cnocooba
noucka  pewenus — 3aoad  (om
mpebo6anusi K YCI08Uil0 U Om
VCI108USL K mpe608anuio),
MOOeNUPO8aAmMsb  PACCYHCOCHUSL NpU
noucke peueruss 3a0ay ¢ NOMOWbIO
epagh-cxemvl;,  8blOeAMb  IMANbL
pewienuss 3a0auu U  CoOepIHCanue
KAHC0020 smana;
UHmMepnpemuposamo
BLIYUCTUMENbHBLE PE3YIbIMAMbl 8
3a0aue, UCCIe008aMb NOJYUEHHOE
peuterue 3a0a4u, aHaAIU3UPO8ams
8CEBO3MOICHDIE cumyayuu
B3AUMHO20  PACNONOMNCEHUS — O8YX
00beKmo8 U U3MeHeHue  UX
Xapakmepucmux npu Cco8MecmHoM
osudiceHuu  (CKkopocmeo, epemsl,
paccmosnue) npu peuenuu 3a0ad Ha
osudicenue 08yxX 00bEeKmMO8 KAK 8
O0OHOM, MAK U 8 NPOMUBONOTIOHNCHBIX




HanpaeieHusx, uccnedosams
BCEBO3MOJCHbIE — CUMYAYUU npu
peuieHuU 3a0ay Ha 08UNCEHUe NO
peKxe, paccmampusams pasHvie
cucmemvl  Omcuéma, peuiamo
PA3H000pasHble 3a0auu «HA YACMUY,
peutamsb U 0O0CHOBLIBAMb CBOE
peuuenue 3a0au (6vi0ensamo
Mamemamuyeckyio 0CHOB8Y)  Ha
HAaxXodcoeHue 4acmu Yucia u Yucia
no e20  wacmu Ha OCHO8e
KOHKDemHO20 — CMbICIA opoou,
0CO3HABAMD u 00vACHAMD
UOEHMUYHOCMb — 3A0aY — PA3HBIX
munoe, CB53b18AIOUUX mpu
BenUYUHBL (Ha pabomy, HA NOKYNKU,
Ha OsudiceHue);, 6vloelAMb  IMu
BEIUYUHBL U OMHOUWIEHUS MedHCO)Y
HUMU, NPUMEHAMb UX NPU pelleHuu
3a0at, KOHCMPYUpPO8amo
cobcmeeHHble 3a0ayul YKA3AHHbIX
Munos; 8vloesimb Npu peuleHuu
3a0au xXapaxmepucmuku
paccmampugaemon 6 3aoaue
cumyayuu, omauyHvle Om peaibHblX
(me, om Komopuwlx
abcmpazuposanucs),
KOHCMPYUPOBAMb HOBblEe CUMYAYUU




C Y4émom >Smux Xapakmepucmux,
peuiams u KOHCMpPYupo8amsy 3a0ayu
HA OCHOB€ paCCMOMPEHUS PEAlbHbIX

cumyayuti, 8  KOMOpPbIX He
mpebyemcs MOYHbIU
BLIYUCTUMENbHDLI pe3yibmam,

pewiams 3a0ayu Ha 0BUICEHUE NO

pexe, paccmampusast paszHvle
cucmembi omcuema,
Xapaxmepuzoeams 8KI1AO
BbLOAIOWUXCS  MAMEMAMUKO8 8
paseumue MamemMamurkyu U  UHbIX
HAY4YHbIX obnacmetl; onepuposams

NOHAMUAMU. cpeonee

apugmemuyeckoe,
[Taparpad | MHCTpYMEHTSHI [UIs1 BBIYMCIIEHUN U U3MEPEHUN 17 Hcnonp30BaTe  MUKPOKAIBKYJISITOP
8 IpU BBITIOJIHEHUE apUPMETHIECKUX
39 MUKpOKIBKYJIIATOP MuKpoKaabKyJISATOP. Ero 2 nerictBuil. OLEHUBATh PE3YIbTATHI
UCIIOJIb30BAHUE IIPU  BBIIIOJHEHUHU BBIYNCIICHUN pu peleHun
40 apu(METHICCKUX ICHCTBUH. 5 MPAKTUYECKUX 3a/1a4; COCTAaBIIATH
IIponieHTHI YUCJIOBBIE BBIPAKEHUSI IIPU PELLIEHUN
IlonsTne mnpoueHrta. Beluncinenue MIPAKTUYECKUX 3aJa4 M 3a4a4 U3
IPOLICHTOB OT 4YHUCJIa M YHCIA 10 1 IPYTUX y4€OHBIX IPEAMETOB,;
KortponrHas paboraNel 3 U3BECTHOMY ITPOLICHTY, BBIPAKCHUE MPEACTABIATh  JITaHHBIE B BHJE
«IpouenTsr OTHOILIEHHs B IponeHTax. Pemenue TadIu, JIAarpaMmm; YUTaTh
41 Vrou. Hpsmoii u HECJIOKHBIX MPAKTUYECKUX 3a7ad C 3 uH(pOpMaIMIO, NPEICTABICHHYIO B

Pa3BEPHYTHINA YTOJI.
UeprexHbIN

npoueHtamu. PemeHwe 3agay  Ha
MPOLIEHTHI U 10JM. Micnonb30BaHue

BHJIC TaOJUIIBI, TUArPaMMBbl; PEIIaTh
HECJIOKHBIC CIOKETHBIE 3aJa4n




TPEYrOJbHUK
42 N3mepenue yrios.
Tpancnoptup
43 KpyroBbie auarpammel

KonTtponbshbie pabotsl Nel4 «Yrom»

TaOJIML, CXeM, 4YepTexeH, APYyrux
CPEICTB TMPEACTABICHUS JIaHHBIX
npu perieHuu 3agaun. Harnsnneie
npencTaBieHuss o  Qurypax Ha
IJIOCKOCTH: Yrojl. Buabel yrios.
I'panycnas mepa yrna. U3mepenue u
NOCTPOEHHUE YIJIOB C IOMOUIBIO

TPaHCIIOPTHUPA. Kpyroseie
JAHarpaMmBbl. N3BneueHue
uH(pOpMAIIHH u3 JMarpaMM.
H3zo6pascenue ouazpamm no
yucnoeulM  OawHvim.  PereHue

TEKCTOBBIX 3a/1a4 apu(hMETUICCKIM
crocoboMm. PermeHue HecIOXHBIX
JOTHYECKUX  3ajad. Pewenue
JI02UYecKux 3a0as ¢ NOMOUDBIO
epaghos, mabauy.

pa3HbIX TUIIOB Ha BCE
apumeTHIecKue 1eMCTBUS; CTPOUTh
MOJIeSIb YCJIOBHS 3anadud (B BHUJE
TaOJMIIBI, CXEMbI, pHUCYHKa), B
KOTOpOM JlaHbl 3HAYEHHs JBYX W3
TPEX B3aMMOCBSI3aHHBIX BEJIWYHUH, C
LEJIbI0 IOMCKAa pEIIEHUs 3aJauu;
OCYLIECTBJISATH ~ CIOco0  IMOMCKa
pelieHust  3a7ayd, B  KOTOPOM
paccyXJIeHUEe CTPOUTCS OT YCIIOBHUSA
K TpeOOBaHHUIO UJIM OT TPEOOBAHUS K

YCIIOBUIO; COCTaBIIATh TUTaH
pElIeHHs] 3a/aud; BBIAEISATH 3Tarlbl
peltieHus 3a1a4i;
UHTEPIPETUPOBATH

BBIYHCIIUTCIIBHBIC PC3YJIbTAThI B
3a1a4C, HCCICAOBATh IIOJYYCHHOC
PCHICHUC 3aJa4d; PCHIATh 3a/la4YM Ha
HaxXoXJCHHUC 4YaCTH 4YuCJla M YHCJIa
II0 €0 4aCTH; HAXOOUThb IIPOLCHT OT
quciia, 4YUCJIO 110 IMPOLOCHTY OT HETO,
HaXOIWUTb IIPOOCHTHOC OTHOIICHHUC
ABYX YHCCJI, HAXOAUTh IIPOLCHTHOC
CHMKCHUC 200041 IMPOLCHTHOC
ITOBBIIICHHUEC BCJINYNHEI, peuiaTtb
HCCJIOXKHBIC JIOTHYCCKHUC 3aJa41

MCTOAOM paccyncz[eHHﬁ; BbIIBHUTAaTh
T'MIIOTC3bI (0) BO3MOXHBIX




NpEIeTbHBIX 3HAYCHHUSAX HCKOMBIX
BeIMYMH B 3amade  (Jgenath
IPUKHIKY); OIEpUpOBAaTH  Ha
0a30BOM YPOBHE MOHATUSAMHU: YTrOJl.

N300paxats nzydaembie GUTYpPHI OT
PYKH W C TIOMOMIbIO JIMHEHKH U
UPKYJIS;  pemaTh MpPaKTUYECKUe

3a/1auu C IIPUMEHEHUEM
IPOCTEULINX CBOWCTB duryp;
BBINIOJIHATE ~ M3MEpPEHUE JUIUH,

pacCTOSIHWI, BEJIMYHMH YIJOB, C
MOMOIIBIO  WHCTPYMEHTOB  JJIA
U3MEpPEHUN  JJIMH U VIJIOB;
OTIepUPOBATH MOHATUSIMHU MPOIIEHT,
yToJ1, CTOPOHBI yTJjia, BEPIIUHBI YIJIa,
OUCCeKTpuca yriia, TPSIMON yro,
OCTpBIM, TYIIOW U Pa3BEPHYTHIC
YTJIbI, YePTEKHBINA TPEYTOJIBLHUK U
TPAHCIIOPTHUP; ONepUpoO8ams
NOHSIMUAMU. KPY208ble OUAcPaAMMbL,
maobauybl OAHHBIX, CpeoHee
apupmemuueckoe; U36LeKaAMb,
uHgopmayuio, npedCmasieHHyIo 6
maobauyax, Ha Ouazpammax,
cocmasiams mabauysl, CMpounms
ouazpammsl Ha OCHO8e OAHHbIX,
u3sIeKamyv, UHMEPNPemuposams u
npeobpazoevieams UHGoOpMayuio,




npeocmasienHyro 8 maoauyax u Ha
ouazpammax, OmMpaxcarwyo
ceolicmea U XapaKkmepucmuxu
PEANbHbIX  NpOYecco8 U  AGNEeHUl,
pewiamv  npocmvle U CIONHCHbIE
3a0ayu pasHvblx MUNos, a MaKaice
3a0a4u  NOBLIUEHHOU MPYOHOCMU;
UCNONb308aMb  pA3Hble  KpamKue
3anucu  KaKk  Molenu  MeKCmog
COJICHBIX 3a0ay OJil NOCMPOEHUs.
NOUCKOBOTL CXeMbl U peueHUs 3a0ay;
3HAMb U NPUMEHAMb 00a cnocooda
noucka  pewlenuss  3aoay  (om
mpebosanusi K YClosuio u  om
VCI108USL K mpe608anuio),
MOOenUposams  paccyHcoenuss npu
noucke peuerus 3a0ay ¢ NOMOUbIO
epag-cxemvl;,  GblOENAMb  IMANDL
peulenus 3a0ayu U co0epAHcanue
Kaxcooz2o smana,
UHMePNpemuposams
gblyUCIUMENIbHBIE — Pe3YIbIMambl

6 3a0aue, ucciedo8ams

noJy4eHHoe peulerue
3a0ayu; peuiamo
Ppa3zHoobpazHbvie 3a0aqu «Ha

yacmuy, peulams u 000CHOBLIBAMb
ceoe peuierie 3a0ay (8vloensamo




Haxodicoenue Yacmuy 4ucia u yucia
no  e20  wacmu  HA  OCHOBe
KOHKPEMHO20  CMbICAd opoou;
8bloeNisIMb  NpU  peuleHuu  3a0ad

Xapakmepucmuxu
paccmampugaemo 8  3adaue
cumyayuu, omiuyHvle om peanrbHbIX
(me, om KOMOPbIX
abcmpazuposanucy),

KOHCMPYUpOo8amsv HOBble CUM)AYUU
C YYEMOM 3MUX XapaxKkmepucmux, 6
YyacmHocmu, npu peulenuu 3a0ay Ha
KOHYeHmpayuu, YVUUmMul8ambo
NJIOMHOCMb GeUlecmea, peulams u
KOHCMPYUpo8ams 3a0aiu Ha OCHO8e

paccmompenus PeanvHbvIx
cumyayutl, 8 KOMOpblX  He

mpebyemcsi MOYHbILL
BbIUUCTIUMEbHBIU pesyrvmam,

onepuposamv NOHAMUAMU V2O,
U38J1eKAmMb, UHMEPNPEMuUposams u
npeobpazoevieams UHGOPMaAyUIo o
2eomMempuiecKux Queypax,
NpeoCmasieHHyl0  Ha Yepmedrncax,
uzobpasxcams uzyuaemovie Quypol
Oom pYyKU U C NOMOUBIO IUHEUKU,
YUPKY A, KOMNbIOMEPHBIX
UHCMPYMEHNO8, pewiamb




npakmudecKue 3a0auu c
npuMeHeHuem npocCmetuux coucma
Gueyp,  6vlnOIHAMbL  U3MepeHue
eIUYUH Y2108, C  NOMOWbIO
UHCMPYMEHMO8 OJisl U3MepeHUll
Venoe.

[ToBTropenue. Pemenne 3amau. torosast kouTposibHas padora Ne 15 10
Htoro 170
6 kiacc
Howmep HaumenoBanue OcHOBHOE cOoaepKaHUE KonnuectBo XapaKTepUCTHKA
TJIaBbI/ ri1aBbl/maparpada JacoB OCHOBHBIX BHJIOB yueOHOM
naparpada NeSTEeILHOCTU
[Maparpad | denumocts yucen 24 OnepupoBath Ha 0a30BOM  ypOBHE
1 MOHATUSIMHU:  MHOXECTBO,  DJIEMEHT
1 Henurenu u kpatHele | [lenurenr W e€ro  CBOMCTBA, 3 MHOXECTBA, OJMHOXECTBO,
o0muii nenuTens ABYX Oojee MPUHAJIEKHOCTh; 33/1aBaTh MHOXKECTBA
2 [Ipu3HaKy AeIUMOCTH L A ABY y 3 pHHaA > S
ua 10. Ha 5u na 2 gucesa, HauOONbIIHK 00U NEePEYUCICHUEM 170'¢ AJICMEHTOB;
- JIeNUTENh, B3aUMHO  IPOCTHIC HAXOJUTh NiepeceueHne, 00beIMHEHNE,
3 [Tpu3Haku neTUMOCTH 3 .
Ha 9 11 Ha 3 quca, HAaXO0XJICHUE MIOJIMHOKECTBO B MPOCTEHTITNX
HauOOJBIIETO OOIIETro JETUTEINS CUTyallusX; pPAaCHO3HABATh JIOTUYECKU
4 IIpocThie U cocTaBHBIE . 3 .
Kpatnoe u ero cBoiictBa, ob1iee HEKOPPEKTHBIC BBICKa3bIBAHMUS;
quclia
KpaTHOE JIBYX U 00Jiee YUCe, WCIIOJIb30BaTh MPU3HAKH JIETUMOCTH Ha
5 Paznoxenue Ha 3
HauMMeEHbIllee o0lIee KpaTHOE, 2, 5 3, 9, 10 npu BHIMOTHEHUU
IPOCTHIE MHOKHUTEJH .
P - —— CI0CcOo0bI HaXOXKICHUS BBIYHCIICHUN W PEIICHUN HECTIOKHBIX
6 HauGonpimmii o6mmumii 4 .
B HAMMEHBIIETO obmuiero 3azay; BBITIONTHSATD OKpYTJICHHUE
enutens. BzanmHo
A KpPaTHOTO. [Ipuznaku paIMOHAIILHBIX YUCET B COOTBETCTBUH C
MPOCTHIEC YnCIIa ]
menuMmocta Ha 2, 3, 5,9, 10. MpaBWJIaMU; CPAaBHUBATH PAllMOHATBHBIC
7 Haumensbiee odiee 4




| kpaTHOe

KonTtponbsnas padora Ne 1

Ilpuznaku denumocmu Ha 4, 6, 8,
11. Jloxazamenbcmeo npusnakos

o0enumMocmu. Pemenue
MPAKTHIECKUX 3a7a4 C
IPUMCHCHHEM IIPU3HAKOB
JEITUMOCTH. IIpocteie m
COCTaBHBIC  YHUCHA,  peuemo
Opamocghena. Paznoxenue
HATypaJIbHOTO qrciia Ha
MHOXKHTEJIH, pPa3joKEHUE Ha
IIPOCTBIC MHOXKHTEJITH.

Konuuecmeo oenumeneu wucia,
An2Opumm pasioNHceHus  4ucia
Ha npocmoie  MHOMCUMEU,

OCHOBHASL meopema
apugpmemuxu.  Poowcoenue u
paszsumue apugpmemuxu

Hamypanvuoix  uucen.  HOK,
HO/I, npocmwie yucna. Pewwemo
Opamocgena. Pooicoenue
ulecmuoecsmepuyHol cucmemvl
cuucnenus. llepeceuenue u

00beIUHEHHE MHOYKECTB.
ITogMHOXKECTBO. OtHomICHNE
NPUHAIC)KHOCTH, BKJIIOUCHHS,
paBEHCTBA. Hnmepnpemayust

onepayuti Had MHONCECMBAMU C
nomMowbio Kpy2os Junepa.

4HCIIa; OLICHUBATH pEe3yAbTaThI
BBIUUCIICHUH npu peleHun
MIPAKTUYECKUX 3a1ay; pemarhb

HECJIOXKHBIC CIOKETHBIC 33J1a4l Pa3HBIX
TUTIOB Ha  BCe  apu(METHYCCKHE
JEUCTBUS;, CTPOUTH MOJEIb YCIOBHS
3ajauyn (B BUAC TaOJIMIBI, CXEMBI,
PUCYHKa), B KOTOPOU JJaHbI 3HAYCHHSI
IBYX W3 TpEX  B3aUMOCBS3AHHBIX
BEJIUYHMH, C IEJIbI0 IOWUCKA PEIICHUs
3aJlayy; OCYIIECTBIISITH CIIOCOO MOoUcKa
pelIeHus 3a/layi, B KOTOPOM
paccykIeHUE CTPOUTCS OT YCIOBHS K
TpeOOBaHWIO WJIM OT TpeOOBaHUS K
YCJIOBHIO; COCTaBIISATh IUIAH PEIICHUS
3aJlayu; BBIIEISATH ATalbl pEIIeHUs
3a/1a4¥; UHTEPIPETUPOBATH
BBIYHUCITUTEIBHBIC PE3YIbTATHI B 3a/1a4€,
WCCJIEIOBATh MOJIYYECHHOE PEIICHHE
3aJlayy; peliaTh 3a/1a4u Ha HaXOXKJICHUE
YaCTH YUCJIA U YUCJIA 110 €ro YacTH;
BBIIBUTATh TUTIOTE3bI O BOBMOXKHBIX
MPeIeTbHBIX 3HAYCHUSIX UCKOMBIX
BEJIMYMH B 3aJja4e (1ey1aTh NPUKUAKY);
OTHMCHIBATH OT/EIBHBIC BBIIAIOIIHECS
pE3yNbTATHI, TIOTYYEHHBIE B XOJIC
pa3BUTHs MAaTEMAaTHKH KaK HAyKH; 3HAThH
MIPUMEPHI MATEMATHIECKUX OTKPBITHI U




UX aBTOPOB, B CBSI3U C OTCYECTBEHHOU U
BCEMUPHOU HUCTOPUEH; OIIEpUPOBATH

MOHATHAMHU . JICTUTSIIM W KpPAaTHEIE,
pocToe, COCTaBHOE YHCIIO,
HANOOJIBIINE oot JICJIATEND,

HaUMCHBIIICC 061uee KpaTHOC, YCTHOC
qucClio, HCUYCTHOC quclio, B3aUMHO
IMPOCTHIC YMCJIa, PA3JIOKCHUC YHCJId HA

IMPOCTHIC MHOKHUTCIIN, UIIJIFOCTPHUPOBATDH

TEOPETUKO- MHO>KECTBEHHBICU

JOTUYECKUE TIOHATUSI C  MOMOIUIBIO
aUarpamm DOiinepa-BeHHa;
onepuposans? NOHAMUAMU
MHOJHCECTMB0, xXapaxkmepucmuxu

MHOIHCECMBA, IJleMeHm MHoacecmeda,
nycmoe, KOHeYHoe u beckoneunoe

MHOIICECMEO, NOOMHOIHCECTBO,

NPUHAODLEHCHOCb, onpeoeniamy
NPUHAOTEHCHOCHIb asiemenma
MHOJHICECMBY, 00beOUHEeHUIO u

nepecedeHuro - MHooafcecme, 3a0a6ambo
MHOIHCECMBO C NOMOUWIbIO nepeducieHus
ANIEMEHN 08, CJ106ECHO20 Oonucaru-,
pacnosnaeamo JocuvecKu
HEKOppeKmHbvle 6bICKA3bIBAHUA,

cmpountb YyenodkKu yMOS’CZK/lIO'{eHMZ:Z HA

2 3,I[GCL " [aJie€ — 3HATh OMPCACIICHUC MMOHATHA, YMETb MMOSACHATH €ro CMbICII, YMETb UCTIOJIb30BaTh MOHATHUEC U €0 CBOMCTBa Ipu NMPOBEACHUN paCCY)K,Z[CHPIﬁ, JOKa3aTCiIbCTB,
peuIeHnu 3aaa4.




OCHOB€ UCNOIb308AHUSL NPABUN JIOSUKU,
UCNONb3068aMb NPUSHAKU OeTUMOCMU HA
2, 4,8, 5 3,69, 10, 11, cymmer u
npouseedenUs: Yucei npu 8bINOJIHEeHUU
BbIYUCICHUNL U peuleHuu  3a0ad,
000CHOBbIBAMb NPUSHAKU OeIUMOCTU,
naxooumo HOH u HOK wuwucen u
UCNONb308AMb UX NPU PeUleHUU 3a0ay;
COCMAB/IsIMb YUCIOBbLE BbIPANCEHUSL U
OYEeHUBAMb UX 3HAYEHUs NPU PelleHUU
NPAKmuyeckux 3a0ay u 3a0ay u3 opyaux
YUeOHbIX npeomemos, peuwiams
npocmule U ClOJHCHbLE 3A0a4U PA3HBIX
MUNos, a makice 3a0a4u NOBbIUUEHHOU
MPYOHOCMU,;  UCNOIb308AMb  DA3HbLE
Kpamkue 3anucu Kak Mooeiu mekcmos
CNOMCHBIX  3a0a4  ONIl  NOCMPOEHUs
NOUCKOBOLL CXeMbl U PeUleHUsl 3a0al,
3HAMb U NPUMEeHAMb 00a cnocoba

noucKa peutenus 3a0au (om
mpeOo8anusi K YCi08U0 U OM YCI108Us K
mpebosanio), Modenuposamo

paccyxcoenus npu  Noucke peulenus
3a0ay ¢ NOMOWbIO  epag-cxemul.
8b10€CJISIMb SMANbL Peuenus 3a0ayu u

codeporcarue Kaxic00o2o amana;
UHMEPNPemupo8ams  8bIYUCTUMENbHbIE
pe3yibmamul 8 3adaye, UCCIe008aMb




nosy4eHHoe peuiernue 361()61‘!1/[,’ pewamos
pCBHOO6pa3Hbl€ 3a0auyu  «HA yacmuy,

pewams U 000CHOBLIBAMD ceoe
peuieHue 3a0ay (6b10en5mb
MamemMamuieckylo  OCHO8Y) Ha

HAX0iCOeHUe 4acmu Yucia u Yucia no
€20 uYacmu HAa OCHOBe KOHKDEMHO20
cmulena opoou, pewiams u
KOHCMpPYUposams 3a0a4u HA OCHOGe
PACCMOMPeEnUst PedibHbIX CUMYayull, 8
KOMopvlX He mpebyemcsi  MOUHbILL

8HIYUCTIUMEbHBLI pes3yibmam,
xXapakmepuszoedambs 6K1a0 ebldaiou;uxc;z
mamemamuKkoes 6 paseumue

mamemamuku U UHBIX HAYYHbIX
obnacmer

[laparpad | CmoxxkeHue ©  BbIUMTaHHE Jpo0Oed ¢ pa3HbBIMU 26

2 3HAMEHATENAMU

8 OCHOBHOE CBOICTBO OCHOBHOE CBOMCTBO JIpOOH. 3
apobu Coxpanienune Apobei.

9 Coxkparenue apooeit [IpuBenenue apobeit k ooIEeMy 3

10 [IpuBenenue apobeiik | 3HamMeHarento. CpaBHEHHE 4
o0IIeMy 3HAMEHATEI0 | OOBIKHOBEHHBIX ApOOEH.

11 Cpasnenue, cnoxkenue | CIOXEHUE U BHIYUTAHHE 7
¥ BEIYMTAHUE Ipobeii ¢ | OOBIKHOBEHHBIX APOOEH.
pa3HbIMHU [Ipumenenue apoOeii npu
3HAMCHATEIISIMH pEIIeHNH 3aad.

12 Cnoxenue u ApudmeTndeckue AeiCTBUS CO 7

OnepupoBaTh Ha 0a30BOM  ypOBHE
MOHSATHUSAMH:  OOBIKHOBEHHAas  JIpoOBb,
JEeCATHYHAS IPOOb, CMEIIAHHOE YHUCJIO;
HCIIOJB30BaTh  CBOMCTBA 4YHCEI U
MpaBuJiIa ICUCTBUM C pallMOHATIBHBIMU

yycJIaMHu pH BBIIIOJHEHU U
BBIYNCIICHUM; CPaBHUBATH
palnOHATIbHBIE YUCIa; OLICHHUBATH
pEe3yJIbTaThl BBIYMCICHUH ITPU PELICHUN
MPAaKTUYECKUX  3aj]ad; BBITIOJIHSATh

CpPaBHCHHUC YHUCCII B PC€aJIbHBIX
CUTyalusiax; COCTaBJIATH YHCJIOBBIC




BbBIYUTAHHUC
CMCIIAHHBIX YHCCII

KonTtponbsubie pabotbl Ne 2 u Ne 3

CMEUIaHHBIMH JIPOOSIMH.

BBIPAKECHUA npu peleHun
MIPAaKTUYECKUX 3a]1a4 U 3a7a4 U3 JPYTrux
y4eOHBIX IIPEAMETOB; pemaThb

HECJIOXKHBIC CIOKETHBIC 33J1a4l Pa3HBIX
TUTIOB HA  Bce  apu(MeTHYECKHE
JEUCTBUS;, CTPOUTH MOJICIL YCIOBHS
3amayd (B BUAC TaOJIMIBI, CXCMBI,
PUCYHKa), B KOTOPOU JJaHbI 3HAYCHHSI
IBYX W3 TpEX  B3aMMOCBS3aHHBIX
BCJIMYHMH, C IEJIbI0 IOWCKA PEIICHUS
3a]]a4M; OCYIIECTBIISATh CIIOCO0 MOMCKa
pelIeHus 3a/layi, B KOTOPOM
paccykIeHUE CTPOUTCS OT YCIOBHS K
TpeOOBaHWIO WJIM OT TpeOOBaHUS K
YCJIOBHIO; COCTaBIISATh IUIAH PEIICHUS
3aJlayd; BBIACISTH ITAIbl PEIICHUS
3a/1a4¥; UHTEPIPETUPOBATH
BBIYHUCITUTEIBHBIC PE3YIbTATHI B 3a/1a4€,
WCCJIEIOBATh MOJIYYECHHOE PEIICHHE
3aJlayy; 3HATh Pa3IM4He CKOPOCTEH
00BbEKTa B CTOSTUEN BOJIE, TPOTHUB
TEUYCHUS ¥ TI0 TEYCHHIO PEKH; PeIlaTh
3a/layi Ha HaXOXKJICHWE YacTH Yucia u
YrClia 10 €T0 YacTH; PEIIaTh 3a1a9u
pa3HBIX TUIIOB (Ha paboTy, HA TIOKYTIKH,
Ha JBWKCHHE), CBSI3BIBAIONIUX TPHU
BEJIMYMHBI, BBIICISATH 9TH BEJTUYUHBI U
OTHOIICHHS MEXITY HUMU; BBIJIBUTATh




THIIOTE3bl O BO3MOKHBIX MPEIETHHBIX
3HAYCHHUSIX UCKOMBIX BEJIMYHMH B 3a/1a4e
(mematb  NPUKUIKY); BBITIOIHAT
CJIOXKCHHUE M BRIYNTAHNE OOBIKHOBEHHBIX
apobeii M CMENIaHHBIX  YHCeT,;
onepuposams NOHAMUAMIU:
00bIKHOBeHHasE ~ 0poOb,  decAMUYHAs
0poOb, CMEWAHHOe YUCTIO, BbINOIHAMD

6bIYUCTICHUA, 6 mom  yucie ¢
UCNONIb30BAHUEM npuémos
PAayUoOHAIbHbIX 6bIYUCTICH U,

obocHoevI6aMb aneopummbol

BbINOIHEHUS oelicmeutl; cocmasisimo

YUCTIOBbIE BLIPANCEHUSL U OYEHUBAMb UX
3HAYEHUs NPU petueHUU’ NPAKMuU4ecKux
3a0au u 3a0ay u3z Opyaux yu4eOHviX
npeomemos, Onepuposamsb NOHAMUIMU.
paserHcmao, Yucl080e  PageHcmao,
uucnoeo0e Hepasencmeo,  peulams
npocmule U CLOJHCHbLE 3A0A4U PA3HBIX
MUNoE, a maKaHce 3a0a4u NOGbIUEHHOU
MPYOHOCTU,; UCNOTIb308AMb pasivle
Kpamkue 3anucu Kak Mooeiu mekcmos
CNOJNCHBIX  3a0a4  OJil  NOCMPOEeHUs
NOUCKOBOLL CXeMbl U PeUleHUs 3a0a4,
3HAMb U NpuMeHamsv 00a cnocoba
noucka peuierus 3a0au (om
mpebo8aHUsl K YCO8UIO U OM YCA0BUSL K




mpebo8anuio),; MOOenuposams
paccymcoenuss npu HOUcKe peuleHusl
3a0a4u ¢ nomowplo  epag-cxemol;
8blOCJISIMb dMANbL PeuleHus. 3a0adu U
cooepoicanue Kaxc0020 omana;
UHmMepNpemuposams  GblYUCIUMEIbHBLE
pe3yrbmamul 8 3aoade, UCCIe008aMb
NOJyYeHHOe peuterue 3a0ayu;
AHATUZUPOBAMD 6CEBO3MOIICHbBLE
cumyayuu  83auMHO20  PACHONONCEHUS
08YX 00beKmo8 U  U3MeHeHUe  Ux
Xapakmepucmuk — npu  COBMECMHOM
0BUICEHUU (ckopocmpb, epems,
paccmosinue) npu peweHuu 3a0ay Ha
osudiceHue 08yX 00beKmMo8 KaKk 6 0OHOM,
max u 8 NPOMUBONONONCHBIX
HANPaeIeHusx, uccueoosamo
BCEBO3MOIICHbIE CUMYAYUU NPU PelleHUU
3a0ay  Ha  OBUdICEHUe  NO  pekKe,
paccmampusams  pazHvle  CUCTEMbL
omcuéma,  pewamv  pazHOOOpPA3HLIE
3a0a4u  «Ha Yacmuy, pewamsv U
000CHOBbIBAMb CB80€ peulenue 3a0au
(8vl0enamv mMamemMamuyecKyro OCHOB))
HA HAXOJCOEHUe Yacmu YUucia u Yucid
no e20 yacmu HA OCHO8e KOHKDEMHO20
cmbulcna opoou; 0CO3HABAMb u
00BACHAMb UOCHMUYHOCb 340aY




PA3HBIX  MUNO0G, CEA3bIBAOWUX MPU
BeNUYUHbL (Ha pabomy, HA NOKYNKU, HA
osuoicenue), 8bl0easmb MU GeAUUUHbL U
OMHOWEHUSL MeNCOY HUMU, NPUMEHSMb
ux npu peuierHuu 3a0ay,
KOHCMPYUposams cobcmeenuvle 3a0aiu
VKA3AHHBIX ~ MUN08,  8blOesimb  Npu
pewenuu  3a0ay¥  XapaKmepucmuKu
paccmampusaemoul 8 3aoave cCumyayuu,
OmiuyHble OmM pealvbHulX (me, oOm
KOMOPbIX aOCMpacupos8aiucsy); peuams
U KOHCMPYUpo8amv 3a0adu HA OCHOBe
PACCMOMPeEHUsT PeanbHbIX CUMYayull, 8
KOMOpvIX He  mpebyemcs  mMOYHbLU
BLIYUCTUMENbHBLL Pe3YIbmam, peuams
3a0ayu Ha 08UMCEHUE NO pekKe,
paccmampusas — pasuvle cucmembl
omcuema

[laparpad | YMHOXKeEHHE U JeneHne OOBIKHOBEHHBIX Ipo0Oeit 38

3

13 VYMHOKEHHE OpoOeii VYMHOXEHHUE U JEJIEHNE 5

14 Haxosxnenne apobu o | 0OBIKHOBEHHBIX ApOOEH. 6
qyucia [Ipumenenue apoOeii npu

15 [Tpumenenune peuieHnu 3aa4. Permenue 3amayq 5
PACIpEEIUTENLHOrO | HAa HAXOXK/IEHHE YaCTH YHCIIa U
CBOMCTBA YMHOKEHHs | YMCIIa 1O ero gactu. Cnocobwi

16 B3anmuo o6patHbIe PAYUOHATUZAYUU BLIYUCTICHUU U 3

qucia

ux npumeHerue npu 6blnojiHeHUuu

Hcmonp3oBaTe CBOMCTBA 4YHUCEI U
MpaBujia JEHUCTBHM C pPalMOHAIbHBIMU

yycJIaMHu IIPUBBINIOJTHEHUHU

BBIUMCIICHUM; OLECHHUBATh pPE3YJIbTAThI
BBIUYHCIICHUN pH pelICHUH
MPAKTUYECKUX  3a/Ja4;  COCTaBIIATH

YUCJIOBBIE BBIPAKEHHUS TPH PEIICHUU
MPAKTUYECKUX 337a4 U 3aJ1a4 U3 JPYyrux
YIEOHBIX MIPEIMETOB; peuiaTh
HECJIO)KHBIE CIO’KETHBIC 3a/1a4M PA3HBIX




17 Jlenenue

18 Haxosxpaenue yncna no
ero Jipoou.

19 JpoOHbIe BbIpaKeHUSI

KonTtponbsnbie pabotsl Ne 4, Ne 5 u
Ne 6

Oeticmeui. HarnsgHeie
peACTaBICHUS O
IPOCTPAHCTBEHHBIX QUTYpAX:
npu3Ma, TupamMua.
N3o6paxkenue
IPOCTPAHCTBEHHBIX UTYP.
IIpumepyl ceuenuil.
Mnoeoepannuku. llpasunvhvie
MmHo2oepannuxu. Ilpumepsl
Pa3BEpPTOK MHOTOTPAHHUKOB.
ApudmeTndeckue 1eUCTBUA C
JIPOOHBIMH YKCITIAMHU.

TUTIOB Ha  Bce  apu(METHUECKHE
JNEUCTBUS;, CTPOUTH MOJIETb YCIOBHUS
3amaun (B BUIAC TAOJMIBI, CXEMBEI,
PUCYHKa), B KOTOPOH JTaHbI 3HAUCHUS
IBYX W3 TpEX  B3aUMOCBSI3aHHBIX
BCJIMYHMH, C IIEJBI0 IOUCKA pEIICHUS
3aJ1ayu; OCYIIECTBISITH CIIOCOO TIOUCKa
peIICHHS 3a7a4H, B KOTOPOM
paccyXJIeHUE CTPOUTCS OT YCIIOBHS K
TpeOOBaHUIO WJIM OT TPEOOBAHHS K
YCIIOBUIO; COCTaBIIATh IUIAH PEIICHUS
3aJlayd; BBIICIATH OTambl PEIICHUS
3a71a4u;

UHTEPIPETUPOBATH
BBIYHCIIUTEIBLHBIC PE3YIIbTAaThl B 3a/1aUe,
UCCIICIOBATh  IMOJYYCHHOE  PCIICHHE
3aJlayd; 3HATh pa3u4he CKOPOCTEeH
o0beKTa B  CTOSIYEH BOJE, MPOTHUB
TEUEHUS U 110 TSUYCHUIO PEKHU; pelaTh
3aJ]a4M Ha HaXO0XKJICHHWE YaCTH YHMCIIa U
qyCIIa 0 €r0 YacTH; PelIaTh 3a1auu
Pa3HBIX TUIIOB (Ha paboTy, HA MTOKYIIKH,
Ha JBIDKCHHE), CBA3BIBAIONINX TPH
BEJIMYUHBI, BBIJICIISATE OTH BEJIMYUHBI U
OTHOIIECHUS MKy HUMH; BBITTOTHATH
YMHOKEHHUE U JIeJIeHNE OOBIKHOBEHHBIX
npoleid, CMEIIaHHBIX YHUCelT;
HCCIIe0BaTh M OINMCHIBATH CBOMCTBa
APAMUI, MIPU3M, UCTIOJIB3Y S




AKCTIIEPUMEHT, Ha0II0IeHUE,
MOJICITUPOBAHUE; peuanb npocmoie U
CNOJICHbIE 3a0a4U PA3HLIX  MUNOS, d
maxorce 3a0a4u NOBBLIUUEHHO
mMpyoHOCmMU, UCNONBL308ANMb  PA3HbLIE
Kpamiue 3anucu Kaxk Mooeiu mexkcmos
CIOJICHBIX 3a0ay Ol NOCMPOEHUs.

NOUCKOBOU cxembl u peutenus
3a0au4,3Hamv U NPUMeHsams 00a cnocooba
noucka pelerus 3a0ay (om

mpebo8anus K YCI08UI0 U OM YCI08US K
mpebo8arUio), MoOOeIUPOBaAMs
paccyszicoeHuss npu  NOuUcKke peuleHus
3a0a4 ¢ NOMOWwbIO epag-cxemvl,
8bl0€JIsIMb SMANBL PeuerUs 3a0ayu u
coodeporcarue Kax#0020 amana;
UHMepPNpemupo8ams Gbl4UCIUMEIbHBLE
pe3yrbmamsl 83a0ave, UCC1e008amy
noiyyenHoe  peuleHue  3a0adu;
AHATU3UPOBATND BCEBO3MOICHDLE
cumyayuu 83auUMH0O20  PACNON0NCEeHUS
08YX 00beKmo8 U  U3MeHeHUe  UX
xXapakmepucmux — npu cOBMeCmHOM
08UdNCEHUU (CKOpPOCMb, 8peMs,
paccmosinue) npu peuerHuu 3a0ay Ha
odsudicerue 08yx 00beKmos KaK 8 00HOM,
mak u 8 NPOMUBONOLONCHBIX
HanpaeieHusx, uccne0oeamsy




BCEBO3MOIICHbIE CUMYAYUU NPU PeLleHUU
3a0a4  Ha OBudJiceHue  No  pekKe,
paccmampusams — pasHvle  CUCMEMbL
omcuéma,  pewamsv  pa3HO0Opa3HbLE
3a0ayu  «Ha  wacmuy, pewamv U
000CHO8bIBAMb CBO€ peuleHue 3a0a
(8bl0eNsIMb MAmMeMamuiecKyro 0CHO8Y)
HA HAXO0JICOCHUE YACMU YUCIA U YUCAA
1o e20 4acmu Ha OCHOBE KOHKPEMHO20
cmblcna opobu,  0co3Hasamo u
00BACHAMb UOECHMUYHOCMb 34044
PA3HBIX  MUNOS,  CEA3bIBAIOWUX — MPU
senudunbl (Ha pabomy, Ha NOKYNKU, HA
0sudiceHUe), BbLOEISIMb YMU GEIUYUHBL U
OMHOULEHUST MEXNCOY HUMU, NPUMEHSIMNb
ux npu peuteHuu 3a0ad,
KOHCIMPYUposams coOCmMeeHHble 3a0a4u
VKA3AHHbIX — MUNOS,  8bloeiimb  Npu
pewlenuu  3a0a4  XAPAKMepUCmuKu
paccmampusaemotl 8 3a0ade Cumyayuil,
OMIUYHbIE  OM PEealbHbIX (me, om
KOMOpbIX abcmpasuposanucs),
KOHCMPYUPOBAmMsb HOBble CUMYAYUL C
VUEMOM SMUX XAPAKMEPUCTIUK,
pewams u KOHCmMpYyuposams 3a0ayu Ha
OCHOB€ PACCMOMPEHUSL PEAbHbIX
cumyayuil, 8 KOmopuvlx He mpebyemcst
MOUHBILL BLIYUCIUMETILHBLI Pe3YIbIMant,




peuiams 3a0a4u Ha 08UdCEHUE NO pekKe,
pacemampueas PA3HblE cucnmemsl
omcdema, onepupoeanib nNOHAMUAIAMU.

npusma, nupamuoa, usgnekamo,
UHmMepnpemupo8ams u
npeobpazogvieams  UHpOpMayuro - o
2eoMempuieckux Queypax,
npeoCcmasieHHyo Ha yepmegnca,

uzobpasxcams uzyyaemovie Queypsvl om
DPYKU U C NOMOWbIO TUHEUKU, YUDK)JIA,
KOMNbIOMEPHbIX UHCMPYMEHMO8,
pewiams  npakmuyeckue  3a0ad4u  C
npuUMeHeHuemM NpoCcmeuux Cceolucms

Queyp.

[Taparpad | OTHOHIEHUS U PONOPLIMHU 19 Ocy1ecTBIsATh croco0 MOKCKa
4 penieHus 3a/1a4u, B KOTOpPOM
20 OtHomeHus [Tponopuuwu. CaoiicTBa S paccyJIeHUue CTPOUTCS OT yCIOBUS K
21 [Tponopmu IPOTOPIIHA, PUMEHEHHE 3 TpeOOBAaHUIO WM OT TpeOOoBaHUS K
22 [psivast u oOpaTHas IPONOPLUUKA W OTHOLICHUH IIpU 3 YCIIOBUIO; COCTAaBJIATH IUIAH PELICHUSA
IIPONOPIHOHAIEHEIE pemiennu 3aaad. [IpuMenenue 3alaud; BBIACNATH JTalbl PEIICHUS
3aBUCHMOCTH OPOMOpUUA  MpHU penieHun 3a7a4u; MHTEPIPETUPOBATH
23 Maciurad 3agady.  [lomsatme  mpoueHTa. 2 BBIYMCJIMTEIBHBIC PE3YJIbTATHI B 3a/1a4e,
24 JI/IMHA OKPYXKHOCTH 1 | BBIYHCICHHE  MPOLEHTOB  OT 2 UCCIIEIOBAaTh  TOJIyYEHHOE  pEIlCHHE
TIIOMAbh Kpyra yuciaa M 4YKClia MO0 U3BECTHOMY 3a/1a4d; HAXOJAUTh MPOLUEHT OT YHCIIa,
25 Ilap HpPOIIECHTY, BbIpa)XKEHUE 2 YKCJIO MO MPOLIEHTY OT HEr0, HAaXOAUTh
KouTpoubHsie paGoTst Ne 7 u Ne 8 OTHOILIEHHUSI B  MPOLCHTAaX. 2 MPOLICHTHOE OTHOILIEHHE JBYX YHCEN,
Pemenue HECJIOKHBIX HaXOJIUTh MPOLIEHTHOE CHIXKEHUE WU
PAKTUUYECKUX 3aja4 Cc MPOLICHTHOE TOBBIIIEHUE BEJIMYUHBL;




npoueHtamMu.Macmrad Ha miaHe
u kapre. Harmsanasie
NpeACTaBICHUS 0
NPOCTPAHCTBEHHBIX  (pUTypax:
map, cdepa. H3obpaxenue
MPOCTPAHCTBEHHBIX ¢buryp.
N3o6paxkenue
MPOCTPAHCTBEHHBIX  (UTYP.
IIpumepobl ceuenuui. Harnanansie
npescTaBieHus o Gurypax Ha
IUIOCKOCTHU: OKPY>KHOCTB, KPYT.

ormepupoBaTh Ha 0a30BOM  YpOBHE
MOHATHAMU: OKPY>KHOCTb M KpPYT, IIap.
N300paxkath u3zydaemble (UIYpBI OT
PYKH H C TIOMOINBIO JIMHEHKH U
IIUPKYJIS; PEIIaTh MPAKTUYECKHUE 3a/1auu
C MPUMEHEHUEM TPOCTCHININX CBOWCTB
buryp;  omnepupoBaTh  IMOHATHIMH:
OTHOIIICHHE YHCel, OTHOIIICHUE
BEJIMYHMH, B3aUMOOOPATHBIC OTHOIICHUS,
MIPOITOPIIHS, OCHOBHOE CBOMCTBA BEPHOM
MIPOITOPIIMH, TIPSMO MPOTIOPIIUOHATIBHBIC
BEJIIUYHHBI, o0paTHO
MPONOPIUOHATbHbIE BEJIUYMHBI,
MaciTad, JUIMHAa OKPY>KHOCTH, TUTOIIAb
KpyTa; UCIOJIb30BaTh MOHATHE MacIITa0
IpU  PpElIEHUU TMPaKTUYECKUX 3aj1ay;
COCMABIAMb YUCTIOBbLE BLIPANCEHUS U
OYeHU8ams UX 3Ha4eHuss Npu peuieHuu
NPAKmMu4eckux 3a0ay u 3a0ad u3 opyaux
VUeOHbIX npeomemos, pewamy
npocmole U ClOJNHCHbIE 3a0a4U PA3HBIX
MUNos, a makice 3a0ayu NOBLIULEHHOU
mpyoHoCmu,  UCHOb308AMb  PA3HbIE
Kpamkue 3anucu Kax Mooeau meKkcmos
CIOJCHBIX  3a0ay 0Nl NOCHMPOeHUs
NOUCKOBOU CXeMbl U peuleHus 3a0ay;
3Hamv U npumensmv 0b6a cnocoba
noucka peuierus 3a0au (om




mpe606aHus K YCl08Uio U OM YClO8USL K
mpebo8anuio), 8blOCNAMb  IMANDBL
pewieHuss  3a0auu U cooepaicanue
Kadco0020 amana, UHmepnpemuposamy
BLIYUCTUMENbHbIE — pe3yIbmamvl 8
3a0aue,  uccie0o08amv  NOJIYYEHHOE

peuteHue 3a0avu; pewamy
PA3Ho0bOpasuvie 3a0auu «HA HACMUY,
Onepuposams NOHAMUAMU
OKDYICHOCD U KpYe, ulap, U361eKamo,

UHmMepnpemupo8ams u
npeobpazosvieamv — UHGoOpmayuro - 0
2eOMempuyecKux Queypax,
npeocmagieHHy0 Ha  uepmedcax;

uz0bpasicams uzyuaemovie gueypovt om
PVKU U C NOMOWbIO TUHEUKU, YUPKYJIA,
KOMNbIONEPHbLX UHCIPYMEHMO8;
pewams  npakmuyeckue — 3a0a4u
NpUMEHEeHUueM NPOCMeuuux CceoUCmes
Queyp; oyenusamo pasmepvl peaibHbLX
00beKkmos OKpYIICAIOWe2o mupa,
Xapakxmepuzoeams 6K1A0 6blOAIOUIUXCSL
MAMemMamuKos 8 pazeumiue
MamemMamuku U UHbIX — HAYYHBIX
obnacmeil




[Taparpad
5

[onoxuTenbHbIC U OTpHULATCIBbHBIC YHCJIa

13

26

Koopaunate! Ha
IPAMOU

27

HpOTI/IBOHOJ'IO}KHBIe
qucliia

28

Monayns yucna

29

CpaBHeHue yucen

30

HN3Mmenenune BeJIuUMH

N3o0paxenue qucen Ha
YUCIIOBOU (KOOpAMHATHOI)
MPSIMOMU. Harnaguslie
NpeICTaBICHUS 0
MPOCTPAHCTBEHHBIX  (QuUrypax:
KOHYC, HYTHHJP.
N3o6paxkenue
MPOCTPAHCTBEHHBIX duryp.
Ilpumepor ceuenuu. Ilpumepsl
Pa3BEPTOK LUJIMHIpPA U KOHYCA.
Mopynb uncna, reoMeTpuyecKas
MHTEpIpeTaus MOIYJIS YACTIA.
CpaBuenue yucen. [{eiicTBus c
MOJI0)KUTEIbHBIMU U
OTPULIATEIbHBIMU YUCJIaMU.
Penrtenne  TEKCTOBBIX 3a1ay4
apu(METHIECKUM CIIOCOOOM.
MHOXECTBO  LENbIX  YHCEl.
Pacnosnasanue noommnoscecme
U 271IeMeHmMO8 NOOMHONCECME C
UCNONIb308AHUEM KPY208 Dunepa

w

Konrtponbhas padorta Ne 9

OnepupoBaTh Ha 0a30BOM ypOBHe3
MOHSATHUSIMU: MHOECTBO, AJIEMEHT
MHOXECTBA, MOJMHOXECTBO,
MIPUHAJJIC)KHOCTD; 3aaBaTh MHOYKECTBA
MEPEYNCIICHUEM ux 3JICMEHTOB;
HaxOJIUTh MepeceueHue, 00beIMHEHUE,
MOJIMHO>KECTBO B IPOCTEUIINX
CUTYaIUsX; OTIEPUPOBATH HA OA30BOM
YPOBHE TIOHATUAMHU: 1EJIOE  YHUCIIO;
WCIIOJB30BaTh  CBOMCTBA YHCEI H
MpaBuJiIa ICUCTBUM C PAlMOHAIIBHBIMU
yucjJaMu npu BBLIIIOJIHEHUH
BBIUMCJICHUH; CpaBHUBATh
pauMoHabHbIE  4uciad OLICHUBATh
PEe3yJIbTaThl BBIYUCIEHUMN IIPU PEIICHUU

MPAKTUYECKUX  3aj]ady; BBITIOJIHATh
CpPaBHCHHME  4YHCEI B peabHBIX
CUTyallMsX;  COCTABIATbH  YHCIIOBBIE
BBIPAKCHUS pu peuIeHUun
MPAKTUYECKUX 3aJ1a4 U 3a7a4 U3 JPYyTUX
y4IeOHBIX npeaMeTor4 penarb

HECJIO)KHBIC CIOYKETHBIC 3aJ1a4M Pa3HbIX
TATIOB Ha  Bce  apudmMeTnyeckue
JICUCTBUSI; CTPOUTH MOJICNIb YCIOBHS
3aAa4u (B BUJE TaOJHIIBI, CXEMBI,
PHCYHKA), B KOTOPOM TaHbl 3HAYCHUS

335ech 1 nanee — pacno3HaBaTh KOHKPETHBIE TIPMMEPBI OONIMX MOHSTHIA MO XapaKTEPHBIM TIPH3HAKAM, BBITOJHSATE JICHCTBUS B COOTBETCTBHHM C OMPEIETEHUEM U IPOCTEHITMH
CBOWMCTBAMH MOHATHH, KOHKPETH3UPOBATH MPUMEPAMH OOIINE TTOHATHSL.




JBYX M3 TpEX  B3aUMOCBA3AaHHBIX
BEJIMYMH, C LEJbI0 ITOMCKA PELICHUs
3aJlayy; OCYIIECTBIISITh CLIOCOO MOUCKa
penieHus 3a/1a4u, B KOTOpOM
paccyKJI€HUE CTPOUTCS OT YCIOBUS K
TpeOOBaHUIO WJIK OT TpPeOOBaHUS K
YCIIOBUIO; COCTaBJISITh IUIAH PELICHUS
3a1a4d; BBIJENATH OTalbl PELICHUS
3a7a4u; UHTEPIPETUPOBATD
BBIYMCIIMTENBHBIE PE3YJIbTATHI B 3a]1a4€,
UCCIIE0BAaTh  ITOJIY4YEHHOE  pelIeHue
3a7a4i; 3HATh pa3jInuue CKOPOCTEMN
o0beKkTa B CTOsSYEH BOJE, MPOTUB
TEUEHUS U 110 TEUCHUIO PEKU; peliaTh
3a71a4M Ha HAXO0XJCHHUE YaCTH YUCIIa U
YuCia [0 €ro 4acTy; pelaTh 3a1a4u
pa3HbIX TUIIOB (Ha PabOTy, HA TTOKYIKH,
Ha JBUXKEHHUE), CBS3bIBAIOIIUX TPU
BEJIMYMHBI, BBIACIATH 3TH BEIIMUUHBI U
OTHOLLIEHUS MEXY HUMU; HAXOAUTh
IIPOLICHT OT YHMCJIA, YUCIIO I10 IIPOLICHTY
OT HET0, HAXOUTh IPOLEHTHOE
OTHOILIEHUE JIBYX YHCEN, HAXOAUTh
IIPOLIEHTHOE CHU)KEHUE WIIN
MTPOLEHTHOE NOBBIICHUE BEJIMYHHBI;
pelaTh HECI0KHBIE JJOTHYECKHUE 3aa4u
METOJIOM  pacCyXKJI€HUM; BBIJBUTaTh
TUITOTE3bI O BO3MOKHBIX PEAEIbHBIX




3HAYCHMAX HCKOMBIX BEJIMYHMH B 3a71a4e

(menaTb  NPUKUAKY);  ONEPHPOBATH
MOHATHAMHU: KOOPAMHATHAS  IIpAMasd,
KOOpAMHATA TOYKH HAa  IPSAMOI,
TIOJIO)KHUTETBHOE YMCIIO0, OTPUIIATENBHOE

YHCJIIO, IIPOTUBOIOJIOKHBIE YyHCla,
MOYJb YHWclia; u300pakaTh TOYKAMHU
KOOPJIMHATHOM PSAMOU

MOJIOKUTENIbHBIE W OTpHIATEIbHbIC
uhca;  onepupoéamvt  nowsmMuAMU:
MHOHCECmao, Xapakxmepucmuku
MHOXMCECm8a, d1eMeHm  MHOXMCecmada,
nycmoe, KOHeuHOe U  0eCKOHeuHoe
MHOMHCECmBO, NOOMHOMCECM B0,

NPUHAOTEHCHOCTID, onepupogams
NOHAMUAMU. YeN0e YUCIIO, MHONCECMBO

YeblxX yucei, MHOMCeCmeo Yucei Yewlx,
onpeoensinmy NPUHAOTLEHCHOCTb
NeMeHmMa MHONCECM8Y, 00beOUHEeHUIO U
nepeceueHur) MHOJCeCms,  3a0asamb
MHOMCECMBO C NOMOWBIO NEePEeyUCIeHUS
9N1eMeHmOo8,  CI0BECHO20  ONUCAHUSL,

6blNOJIHAMb 6bIHYUCTIEHUA, 8 MOM HUcie C

Ucnojb3oeanuem npuéjwoe
PAYUOHAIbHBIX 6blUMCﬂ€Huﬁ,
000CHO8bIBAMb ajleopummbl

4 SHGCB " AaJie€ — 3HATh OIPCACIICHUC MMOHATHA, YMCTb MMOACHATH €T0 CMBICI, YMETb UCITOJIb30BATh IOHATHUC U €TO CBOMCTBa Ipu NMPOBEACHUN paCCY)K,Z[CHPIﬁ, JOKa3aTCiIbCTB,
pelIeHnu 3a4a4.




8LINOJIHEHUsSL  OeliCMBUL;, ONepuposamsb
nouamuem MOOYIIb yucaa,
2eOMempuyecKas UuHmepnpemayus
MOOYNIS YUCAA, 8bINOIHAMb CPABHEHUE
Dpe3yibmanmos 8blYUCIeHUll NpU peuleHul
NpaKmuyeckux 3aoay, 6 MmOM Uucie
NPUOIUINCEHHBIX 8bIYUCTEH UL,
COCMAsIAmMd YUCTIO8bLE BbIPANCEHUS U
OYeHU8ams Ux 3Ha4eHusi Npu peuleHuu
NPaKmuyeckux 3a0ay u 3a0ay u3 opyaux
YUeOHbIX npeomemos, peuwiams
npocmole U CIONHCHbIE 3a0adU PA3HBIX
MUNo8, a makxice 3a0ayu NOGLIULEHHOU
mpyoHoCmu,  UCNONb308AMb  pPA3Hble
Kpamiue 3anucu Kaxk Mooeiu mekcmos
CNOMCHBIX — 3a0a4  ONIsl  NOCMPOEHUs
NOUCKOBOTL CXeMbl U peleHUs 3a0ay;
3HAMb U NPUMEHAmMb 00a cnocoba

noucKa peutenus 3a0au (om
mpeOo8anusi K YCi08U0 U OM YCI108Us K
mpe606anuio), Mooenuposamo

paccyscoenuss npu  NOUCKe peuleHusl
3a0ay ¢ NOMOwbl  epag-cxemvl,
8b10€CJISIMb SMANbL Peuenus 3a0ayu u

codeporcarue Kaxco0o2o smana;

UHMEPNPEemupos8ams  8bIYUCTUMENbHBLE
pe3yibmamul 6 3adaye, UCCIE008AMb
NOJy4eHHoe peuterue 3a0auu;




AHATU3UPOBAMb 8CEB803MOINCHbIE
cumyayuu 63auUMHO20  PACNONONHCEHUS
08YX 00beKmo8 U  U3MeHeHUue  Ux
XApakmepucmuxk — Npu  COBMECMHOM
08UINCEHUU (ckopocmpb, 8pemsl,
paccmosHue) npu peuieHuu 3a0ay Ha
osudiceHue 08YX 00bEKMO8 KaK 8 00HOM,
max u 8  NPOMUBONONONCHBIX
HANPABIeHUAX, uccne0oeams
BCEBO3MOIICHBIE CUMYAYUU NPU PeUleHUU
3a0a4  Ha  OBUJdICEHUe NO  pekKe,
paccmampugams  pasHvle  CUCEMbl
omcuéma, 0co3Hasamv U OOBACHAMb
UOEHMUYHOCMb 3a0ay PA3HbIX MUNOS,
CBA3BIBAIOWUX — MPU  BeIUUUHbl  (HA
pabomy, Ha NOKYNKU, HA OBUIICEHUE),
8b10€e1Mb MU BETUUUHBL U OMHOULEHUS
MexHcoy HUMU, NPUMEHSAMb UX Hpu
peweHuy  3a0ay, KOHCMPYUpo8amw
cobcmeenHvle 3a0a4u YKaA3aHHbIX
MUnos, 8vloeisims NpuU peueHuu 3a0ay
XapakxmepucmuKky paccmampusaemou 8
3a0aue cumyayuu, OmiuyHvle om
peanvHbulx (me, om KOmopwvix
abcmpazupos8aiucy), KOHCMpyuposamao
HOB8ble CUMYayul ¢ y4émom 3mux
Xapakmepucmuk, 6 YAacmHOCMU, NpU
pewienuu  3a0ay HA KOHYEHmMpayuu,




yuumol6ams  NIOMHOCMb  GeUjecmaea;
peuiams U KOHCmpyupogams 3a0avu Ha
OCHOB8E  pACCMOMPEHUS  PealbHblX
cumyayuii, 8 KOmopwvix He mpebyemcs
MOYHbIU BLIYUCIUMENILHBIU Pe3yIbmam,
peuiams 3a0ayu Ha O8UdCEHUe No pexe,
paccmampuéas — pasHvle  CUCHEeMbl
omcuema, onepupoeamsv NOHAMUAMU

YUTUHOD, KOHYC; usejexkamo,
UHmMepnpemupo8ams u
npeobpazogvieams — uUHGopmayuro 0
2eOMempuyeckux Queypax,

npeocmasieHHyIo Ha yepmesNcax,
uzobpasxcams uzyyaemovie Queypsvl om
DPYKU U C NOMOWbIO TUHEUKU, YUDK)JIA,
KOMNbIOMEPHbIX UHCMPYMEHMO8,
pewams  npakmudeckue  3a0adyu ¢
npuMeHeHuemM NpoCmeuwux Cceoucme
Queyp, oyenugamov pasmepvi peaibHbIX
00beKmMo8 OKpyIHCaAIowe20 Mupa

[Maparpad |Crnoxenne W  BBIYUTAHUE MIOJIOKHUTEIBHBIX u 11

6 OTPUIATEIbHBIX YHCEIT

31 CioxxeHue guceln ¢ JIeCTBUS C TTOJIOKUTEILHBIMU U 2
TIOMOIITBIO OTPHUIIATSIIPHBIMHU YHCIIAMHU.
KOOPAMHATHOU NPSIMOU

32 CroxeHnue 2
OTPHIIATEIIBHBIX YUCET

33 CrnoxeHne 4ucen ¢ 3

OnepupoBaTh Ha 0a30BOM  ypOBHE
MOHATHUSIMHU:  pallMOHAJIBHOE  YHCIIO;
HWCIOJb30BaTh CBOMCTBA YHCEI W
MpaBuJjIa ICUCTBUM C pallMOHATIBHBIMU

yyCJIaMHu pH BBINIOJHCHUH
BBIYMCIICHUM; COCTAaBIIATh YHCIIOBBIE
BBIPaXKEHUS npu pelICHUH

MPAKTUYECKUX 3aJ1a4 U 3a1a4 U3 JPYyTUX




pPa3HBIMH 3HAKAMU y4eOHBIX  TPEJAMETOB;  BBIMIOJHATH
34 Brruntanue 3 CIIOKEHUE u BBIUNTAHUE
KonTponbsnas padbora Ne 10 1 IIOJIOKUTEIBHBIX U OTPULIATEIBHBIX
YyCeN; BBIYMCIATH YHMCIOBOE 3HAUCHUE
OYKBEHHOT'O BBIPAXXEHUS TPHU 3aJaHHBIX
3HAUYCHUSX OYKB; HaXOJUTh JJIMHY
OTpe3Ka Ha KOOPAMHATHOW  IPSIMOH
3Has ~ KOOPJAWHATBI ~ KOHIIOB  3TOTO
OTpE3Ka; BbINOAHAMb BbIYUCICHUS, 8
MOM YUCTEe C UCNOTL30BAHUEM NPUEMOS
PAayUoOHANbHBIX 8bluUCTeH UL,
0bocHo8bI8AMY anecopummbl
8bINOJIHEHUsL  OelCMBULl;, COCMABIAMb
YUCTI0BbIE BLIPANCEHUS U OYCHUBAMb UX
3HAYEeHUs NPU peterHuu NPaKmuyecKux
3a0a4 u 3a0ay u3z Opyeux y4eOHbIX
npeomemos.
[Taparpad | YMHOXeHHE U NeJIeHue MOJIOKUTETBHBIX U 12 OnepupoBaTh Ha 0a30BOM YpOBHE’
/ OTPULIATENIbHBIX YUCET MOHATUAMHU:  MHOXKECTBO,  DIEMEHT
35 YMHOXEHHE llepsuunoe 3 MHOK€ECTBA, IIOJJMHOX€ECTBO,
36 Henenue npeocmasienue 0 MHOMCecmee 3 MPUHAJIEKHOCTh; 3a/1aBaTh MHOXKECTBA
37 PanoHanbHble yuciia | payuoHaibHoulx yucen. JIeucTus 2 MIEPEUYNUCIICHUEM 150:¢ 3JIECMEHTOB;
38 CRoiicTBa nelcTBUii ¢ | ¢ PallMOHAILHBIMU YMCIAMU. 3 HaXOJUTh MepecedeHne, 00beIUHECHHE,
PalMOHAIbHEIMH Wcnonp3oBanue  OykB  Juis TI0IMHOKECTBO B pocTeRIINX
yucIaMu 0003HaUYECHUS quced, CUTYaIlUsAX; OTIEpUPOBATH HA 6A30BOM
KonrponbsHble pa6oTsl Ne 11 1 Ne 12 | BBIYHCICHHE 3HAYCHUS 2 YpPOBHE  TMOHATUSMU:  PalMOHAIBHOE

®351ech u nanee — pacrno3HaBaTh KOHKPETHBIE TIPMMEPBI OONIMX MOHSTHI MO XapaKTEPHBIM TIPH3HAKAM, BBITOJHSATE JICHCTBUS B COOTBETCTBHHM C OMPEIETEHUEM H IPOCTEHITMH
CBOWMCTBAMH MOHATHH, KOHKPETH3UPOBATH MPUMEPAMH OOIINE TTOHATHSL.




anreOpanvdeckoro  BHIPAKEHUS.

npeoOpa3zoBaHue
anreOpauyeckux  BBIPAKEHUIL.
Pasnocme MHOICEC,
donoiHeHue MHOXMCECmaa.
Ilosenenue HYJIA u
OMpUYaAmMenbHbIX yucen 8
mamemamuke opesHocmu.
Pornv  quogpanma.  Ilouemy

(-1)(-1)=+1?

YHCJIO; UCIOIb30BATh CBOMCTBA YUCEN U
IIpaBwiIa ACUCTBUH C pallMOHAIbHBIMU

qucJiiaMu npu BBITIOJTHCHHU U

BBIIIHCHCHHfl; OIICHHMBATh PC3YJIbTAThI
BBIYUCJICHUM npu peICHNN
MPAaKTUICCKUX 3aga4, COCTAaBJIATDH

YUCJIOBBIE BBIPAXKECHUSI TMPU PELUICHUU
MPAKTUYECKUX 3a/a4 U 33/1a4 U3 IPyTUX
y4eOHBIX  TIPEAMETOB;  OMHUCHIBATH
OT/ICJIbHBIE BBIJAAIOIIMECS PE3YJbTaTH,
MOJIYy4YEHHbIE B XOJI€  Pa3BUTHS
MaTeMaTUKU KaK HayKH; 3HaTh IPUMEPBI
MaTeMaTU4YEeCKUX OTKPBITUM M UX
aBTOPOB, B CBSI3U C OTEYECTBEHHOU H

BCEMUPHOW  HUCTOpHE4  BBINOJIHATH
YMHOEHUE U JIETICHUE MOJIO0KUTEIbHBIX
M OTPULATENIbHBIX YHCEI, BBIYUCIATH

YHUCIIOBOE 3HAYECHIE IPOOHOTO
BBIPAKCHHUS; onepuposams®
NOHAMUAMU: MHOHCECmB0,
Xapakmepucmuku MHOJICECmEa,
DJ1eMeHm MHOdMCecmaa, nycmoe,
KOHeuHoe U OeCKOHeuHOe MHOICECmB0,

NOOMHONCECMBO, NPUHAOLEHCHOCMb,
onpeoensimo NPUHAOTLEHCHOCTb

dJlemMerma MHoaHcecmaey, 00beOUHeHUIO U

6 SHGCB " AaJie€ — 3HATh OIPCACIICHUC MMOHATHA, YMCTb MMOACHATH €T0 CMBICI, YMETb UCITOJIb30BATh IOHATHUC U €TO CBOMCTBa Ipu NMPOBEACHUN paCCY)KI[CHPIﬁ, JOKa3aTCiIbCTB,

pelIeHnu 3a4a4.




nepecevdeHuro  MHoaIHcecmse, 3a0a6amo
MHOIHCECMBO C NOMOULBIO NEPEHUUCTIEHUA
oJleMermoe, CJl06€CHO20 onucarnusi,
onepupoeanmbs NOHAMUAMU.
PAyUORAIbHOE quciuo, MHOIHCECMBO
PAUUOHANIBHBLX YUCe]l, ceOMempudecKkasl
UHmepnpemayusl HamypajlbHblX, YEJIblLX,

PAUYUOHAIBHBLX,; 6blNOJIHAMb

6blHYUCTIEHUA, 6 mom qyucie C
UCNOJNb306AHUEM npuéMoe
PAYUOHAIbHbBIX GbZIlMC]leHI/H],
000CHOBbLEANb ajieopummal

8bINOJIHEHUsL  OeUCmEULl,  COCMABNAMmb
YUCTI08ble BbIPANCEHUS U OYEHUBAND UX
3HaueHus: npu peuleHuU NPaKmudecKux
3a0a4 u 3a0ay u3z Opyux YuyeOHbIX
npeomMemos, Onepuposams NOHAMUIMIU.
Yuclo80e  pPAGeHCMB0,  YpAsHeHue,
KOpeHb YPAaBHeHUsl, peuleHue YPAGHeHUs,
Xapaxmepuzoeams 6K1A0 8blOAUJUXCS
Mamemamuxos 8 pazeumue
MamemMamuku U UHbIX  HAVYHBIX
obaacmetl.

[Taparpad 8 Pemenue ypaBHeHuii (TeMa OTCYTCTBYET B OCHOBHOM
COJIEp>KaHNH )

Onepuposams NOHAMUAMU. PABEHCMEBO,
Yuclo80e  paseHcmeo, - ypasHeHue,
KOpeHb YPABHEeHUs, peuleHue YPasHeHUs,
YUCTI080€ HEPABEHCMBO (NpU U3VYEeHUU
opyaux pazoesnos)




[laparpad | KoopauHaThI Ha INIOCKOCTH 13

9

43 [lepnenaukynspHble Bzaumnoe pacnonoscenue 06yx 2
npsiIMbIe npamvlx. V300paxenue uuncen

44 [TapamienbHbie HAa YHUCJIOBOM (KOOpPJIMHATHOMN) 2
npsiMbIe IPSIMOM. Cronbuarbie

45 Koopnunarnas AUarpaMMmbl. N3Bneuenue 3
IUIOCKOCTh uHpopMaMK U3 JAHArpamMM.

46 Cronbuarsie Cronbuatsie AUarpamMmMBbl. 2
JMarpaMMbl H3obpadsicenue  ouacpamm  no

47 I'paduku yucnosvim oannvim. [loasarue o 3

Kontponbnas pa6ota Ne 12 paBeHcTBe ¢uryp. llenrpanbHas, 1

oceBast U 3epKajbHas
CUMMETPHH. N306paxkenue
CUMMETPUYHBIX uryp.
Pemiennie npakTuueckux 3aad C
MIPUMEHECHUEM MPOCTEUIINX
cBOMCTB  (uryp. Pemenue
TEKCTOBBIX 3aaa4
apu(PMETHIECKUM  CIIOCOOOM.
Pemenue HECJIOKHBIX

JOTUYeCKuX 3adad. Peuwenue
JIOUHECKUX 3a0ay ¢ NOMOUBIO
epagos, mabauy.

[IpeacTaBnsaTh NaHHBIC B BUJE TAOJIHII,
auarpaMM; — 4uTaTh  MH(OpMAIHUIO,
MpEACTaBICHHYIO B BHJE TaOJUIbI,
JyarpaMMbl;  peliatb  HECJOXKHbIC
CIO’KETHBIC 3aJ]Ja4M Pa3HBIX TUIIOB Ha BCE
apudMeTHUUEeCKUe JICUCTBUS, CTPOUTH
MOJIeNb  yCIOBUS 3amaud (B BUIE
Ta0JIUIBI, CXEMBI, PUCYHKA), B KOTOPOU
JaHbl ~ 3HAYEHWS  JBYX U3  TpEX
B3aMMOCBSI3aHHBIX BEJIMYUH, C IICJIBIO
MOMCKA PEIICHUS 3a/1a91; OCYIIECTBIISITh
Ccroco0 TMOWCKa pelIeHUs 3aJadyd, B
KOTOPOM PacCy>KJIEHUE CTPOUTCA OT
yclioBUA K  TpeOOBaHUIO WU  OT
TpeOOBaHUA K YCIIOBUIO; COCTaBISATH
IUTaH PEIICHUs 3aJ]a4H; BbIICIATD dTaIlbl
pelieHuss 3aJadyd; HHTEPIPETUPOBATH
BBIYHUCITUTEIBHBIC PE3YIbTaThl B 3aja4e,
UCCIIEIOBAaTh  IOJIYYEHHOE  PElIeHUE
3alaud; 3HATh PA3JIU4YUe CKOpPOCTEH
o0beKTa B CTOsAYEH BOJE, MPOTUB
TEUEHUS WU IO TEYEHUIO PEKHU; pelaTh
3a/1aud Ha HAXOXJEHUE YacTU 4uCia U
yycia MO €ro 4acTd; pellarh 3aJayu
pa3HBIX TUIOB (Ha paboTy, HAa MOKYIIKH,
Ha JIBUKEHHUE), CBS3BIBAIOLIUX TpH
BEJIMYUHBI, BBIJICNSATh TH BEJIMYUHBI U
OTHOIICHUS MEXAY HUMU; HAXOJIUTh




IIPOLIEHT OT YMCJIA, YUCJIO MO MPOLEHTY
OT  HEro, HAaXOJWUTh  MPOLEHTHOE
OTHOIIIEHWE JABYX 4YHCEN, HaXOIUTh
IPOLEHTHOE CHUXCHUE 17001
MPOIEHTHOE TIOBBIIICHUE BEJIUYUHBIL;
pelaTh HECIO0XKHBIE JIOTUUECKUE 3a]1aun
METOJIOM  PAaCCYXICHHUH; BbIJIBUTaTh
TUIIOTE3bl O BO3MOXKHBIX MPEIETbHBIX
3HAYEHUSIX UCKOMBIX BEJIMYMH B 3a]a4e
(memathb NPUKUJIKY); peliarthb
MPAKTUYECKUE 3aJlaud C MPUMEHECHUEM
MPOCTEUIINX CBOMCTB buryp;
ONEPUPOBATH MOHATUSAMMU:
HepIEeHUKYISIPHbIE psAMBbIE,
napajuiesibHbIE MPsIMbIE, KOOPAUHATHAS
IJIOCKOCTh, OCh abCIMCC, OCh OPJIUHAT,
rpaduK; CTpOUTH NEPIEHAUKYIISAPHBIE U
napajielibHble MPSIMbIE C TOMOIIBIO
YEPTEHKHBIX HHCTPYMEHTOB, CTPOUTH Ha
KOOPAWHATHOM IUIOCKOCTH TOYKH U
burypsl 1O 3aJaHHBIM KOOpAMHATaM,
ONPEAEHATh KOOPIUHATHI TOYEK, YATATh
rpaduKyd  TPOCTEHIINX 3aBUCUMOCTEH;

onepuposams NOHAMUAMU
HaAmMypanibHoe  YUcilo,  MHOMCECHBO
HAMypanbHulX —Yuceil, yYeuoe  Yucio,
MHOHCECBO yenvix uucer,

00bIKHOBEHHAA ~ 0poOb,  OeCAMUYHAs




0poob, CMeWanHoe Yucio,
PAYUOHANIbHOE — YUCTO,  MHOMICECMBO
PAYUOHATILHBIX YUCE, 2e0MEeMPUYECKAsL
unmepnpemayusi HamypaibHbuIX, Yeblx,
PAYUOHANBHBIX, COCMABIAMb YUCTOBbLE
BbIPAdCEHUS U OYECHUBAND UX 3HAUEHUS
npu peuleHuy NPaKmu4eckux 3a0ay u
3a0au u3z Opyeux yueOHvix npeomemos;
onepuposanv NOHAMUAMIU:
cmonbyamele  ouazpamMmel, MaoIUYb
OaHHbIX, CcpeOHee  apupmemuyecKoe;
uzeneKams, uHgopmayuro,
npedcmasienHyro 8  mabauyax, Ha
ouazpammax;, cocmasisimes maoauybl,
cmpoums  ouazpamMmvl  HA  OCHOBe

OaHHbIX, useexamo,
UHmMepnpemuposams u
npeobpazoevieams uHgopmayuro,

NPeOCmasieHHyro 6 madbauyax u Ha
ouazpammax, Ompaxdcauyo ceolcmada
u Xapaxmepucmuku peanbHblx
npoyeccos U SGNeHUll; peuiams
npocmole U CLONCHBIE 3A0aYU PASHBIX
Munos, a makaice 3a0a4u NOBbIUUEHHO
MpYOHOCMU,  UCHOIL308AMb  DA3HbIE
Kpamiue 3anucu Kaxk Mooeu mekcmos
CNOJNCHBIX  3a0a4  OJisl  NOCMPOEeHUs
NOUCKOBOU CXeMbl U peuleHUs: 3a0ay;




3HAMb U NPUMeHsAmb 00a  cnocobda

noucka peuieHus 3a0au (om
mpebosanusi K YCi08uro 1 OMm YCi08Usl K
mpebo8anuio),; MOOenuposams

paccysxicoeHus npu  NoOuckKe peueHus
3a0au ¢ NOMOWbIO  epag-cxemvl;
8bl0€IsIMb SMANbL peueHus 3a0avu u
cooepoicanue Kaxco0020 smana;
UHMeEPNPemupos8ams  Bbl4UCTUNENbHbLE
pe3yrbmamvl 8 3a0ave, UCCIe008aMb
NOJyYeHHOe peuieHue 3a0ayu;
AHATU3UPOBAND 6CEBO3MOICHbBLE
cumyayuu  83auMHO20 PACNOJIONCEHUS
08YX 00beKmMo8 U  UBMEeHeHUe  UX
Xapaxmepucmux npu  COBMeCmHOM
o08udICeHUU (ckopocmb, épems,
paccmosinue) npu peuenuu 3a0a4 Ha
0sudiceHUe 08YX 00bEeKMO8 KaK 8 00HOM,
Max u 8 NPOMUBONONONCHBIX
HANPAaBIeHUAX, UCCIe008AMb
BCEBO3MOICHbIE CUMYAYUU NPU PeUleHUU
3a0ay Ha 08UdCEHUE NO peKe,
paccmampusams pazHvle CUCEMbl
omcuéma, pewams pazHooOpa3HbLE
3a0a4U «HA Yacmuy,; peuams u
000CHO8bIBAMb CBOE peuleHue 3a0ay
(8bl0enAMb MAMeMamuyecKyo 0OCHO8Y)
HA HAXO0JHCOeHUe Yacmu Yucia u Yucida




1o e2o 4acmu Ha 0CHOBE KOHKPEMHO20
cmblcna opobu,  oco3nasamo u
00bACHAMD UOCHMUYHOCTb 3a0ay
PA3HBLIX  MUNOB,  CEA3BIBAIOWUX — MPU
seUUUHbL (Ha pabomy, Ha NOKYNKU, HA
osuoicenue); 8bl0ensimob SMu GelTUYUHbL U
OMHOULEHUST MeNCOY HUMU, NPUMEHSND
ux npu peutenuu 3a0ad,
KOHCIMPYUposams coOCmeeHHble 3a0a4u
VKA3AHHLIX — MUNO8,  8bLOCIAMb  NpU
pewieHuy  3a0a4  XApaxKmepucmuxu
paccmampusaemoll 8 3aoade cumyayuil,
OMIUYHbIE OM  PeaibHulX (me, Oom
KOMOpbIX abcmpazuposanucy),
KOHCIMPYUPOBAmMb HO8ble CUMYAYUU C
yuémom  Omux — Xapakmepucmux, 8
YACMHOCMU, NPU peuleHuu 3a0ay Ha
KOHYeHmpayuu, yuumuoleamo
NJIOMHOCMb  eujecmed;  peuams U
KOHCMPYUposams  3a0a4u Ha 0CHOBE
paccmompenus peaibHblX CUmyayuil, 6
KOMOPbIX He mpebyemcsi moyuHblil
BLIYUCTUMENbHBIU PE3)IbMam, peuanms
3a0ayu Ha 08UdICEHUE NO peKe,
paccmampusas pasHvie Cucmembl
omcuema, U361eKaAmb,
UHmMepnpemupo8and u
npeobpazoevieams  UHGoOpmMayuo - o




2eoMempudeckux Queypax,
npedcmaenennylo  Ha  4yepmedcaxd

peuiams npakmudeckue 3a0ayu
npumeHernuem npocmeﬁmux ceoticme

Queyp.

c

[ToBTopenue. Pemenue 3anay. MitoroBsie KOHTpOJIbHBIE pabOTHI (32 7
MepBOE MOJIYTO/INE U 3a TOJT)
48 Hrorosoe noBTropenue Kypca 5-6 kinaccoB. KonTposibHas 7

paboTta

Hroro

170




OIIMCAHUE YYEBHO-METOIMUMYECKOI'O
NMATEPUAJIBHO-TEXHUYECKOI'O OBECIIEYEHUSA
OBPA3OBATEJBHON JEATEJBHOCTH

HopmaTnBHBIE 1OKYMEHTbI, IPOrPAMMHO-METOANYECKOe 00ecIieyeHue,
JIOKAJIbHbIE aAKThI

1. ®denepanbHbli TOCYAApCTBEHHBIM O0OpPa30BAaTEIBLHOTO CTAHJAPTa OCHOBHOTO
oOmero odpaszoBanus (npukaz MunoOpHayku P® ot «17» nexabpst 2010 roga Ne
1897) ¢ uzmenenusimu (npuka3z Munoopuayku P® ot «29» nexabps 2014 rona Ne
1644);

2. llpumepHas ocHOBHasi 00pa30BaTEIbHOW MPOrpaMMbl OCHOBHOTO OOIIEro
oOpazoBanus (pemieHue ¢eaepaibHOro yueOHO-METOIUYECKOr0 OOBETUHEHUS 110
obrmiemy obpazoBanuio oT «8» ampenst 2015 roga Ne1/15).

Y4eOHO-MeTOAUYECKUE MATEPUAJIBI

1. YMK

- Marematuka. 5 kmacc : yude0. ang  ydamuxcs oOmieoOpa3oBar.
opranuzanuii / H.51. Bunenkun, B.W. )Koxos, A.C. Yecnokosn, C.U. IlIBapudoypma. —
33-e u3a. crep. - M : Muemo3suna, 2014 — 280 c. :u.

- Marematuka. 6 kimacc : yude0. and  ydamuxcs oOmieoOpa3oBar.
opranuzanuii / H.51. Bunenkun, B.W. )Koxos, A.C. Yecnokosn, C.U. [lIBapudoypa. —
32-e u3a. crep. - M : Muemo3suna, 2014 — 288 c. :u.

2. lleyaTHbIE MOCOOUS

2.1. Kommnekt tabmnui mo marematuke 5 kiaacce (21 mrr., 50*70 cm,
namunupoBanabie) / M. : OO0 «Atnacy

2.2. ITopTpeTsl yueHbIX-MaTEMATUKOB. JIeMOHCTPAIIMOHHBIA MaTEpUa JJIS IIKOJIbI
/ M.: Aiipuc-/IunakTuka

3. KomnbroTepHble M HHPOPMANOHHO-KOMMYHUKAIHOHHbIE CPE/ICTBA
0o0yueHus
3.1 Dnekrponnoe u3nanue «Maremaruka, 5-11 kmacc. [lpaktukym», 3A0 «1Cx».

4. UudopManmoHHbIE HCTOYHUKH

4.1. http://fcior.edu.ru/ - enuHOE OKHO JOCTYIIA K 00pa30BaTEIbHBIM Pecypcam
[naTa oopamenus: 17.06.2015]

4.2. http://school-collection.edu.ru — eauHas KOJIESKIHS IHPPOBBIX
oOpa3oBaTeIbHBIX pecypcoB [nara odparmieHus: 17.06.2015]

4.3. http://www.fipi.ru/ - ¢penepaibHbI HHCTUTYT MEIATOTMYSCKUX U3MEPCHHIA:
HOpMaTUBHO-TIpaBoBas 6aza OI'D, oTkpwITHI OaHK 3amanus OI'D (MmaTemaTuka)
[naTta oopamenus: 17.06.2015]

4.4, http://alexlarin.net/ - nadopmarrionHas moaaepkka mpu noaroroske k OI'D
o MaTemaTHke [nara oopamienus: 17.06.2015]



http://fcior.edu.ru/
http://school-collection.edu.ru/
http://www.fipi.ru/
http://alexlarin.net/

4.5. http://sdamgia.ru/ - oOpa3oBaTenbHbII TOPTAI AJIS TOATOTOBKH K 3K3aMEHAM

[nata oOpamenus: 17.06.2015]

5. Texnnueckue cpeacTsa
5.1. TlepcoHanbHBIN KOMIIBIOTED
5.2. MynpTuMeauniiHas qocka

6. Y4eOHO-IpaKTHYECK0€000pPy/10BaHHE
6.1. AynuropHas J0CKa C MarHUTHOM MOBEPXHOCTHIO M HAOOPOM MPUCITIOCOOTEHUI
JUTSL KpeTieHus TabJuI

6.2. Jlocka MarHuTHas ¢ KOOPJAMHATHOM CETKOM
6.3. KoMIuIeKT HHCTPYMEHTOB KIIACCHBIX: JIMHEHKa, TPaHCTIOPTHP, YronbHUK (30°,
60°), yroapHuK (45°, 45°), mupKyb

INIAHUPYEMBIE PE3YJBTATHI U3YUEHUSA YYEBHOI'O

INPEIMETA
BoinyckHuK HAYyYHUTCS B 5-6 BhBINyCKHUK OTYYUT
KJj1accax BO3MOKHOCTb HAYYUThCH

(1151 ICTOJIBL30BAHMSI B
NOBCEJHEBHOM KU3HH U
o0ecreyeHusi BO3MOKHOCTH
YCIEIHOT O MPOAOJIKEeHUsA
o0pa3oBaHusi HA 02a30BOM

B 5-6 kiaccax mias
odecriedyeHUst
BO3MOKHOCTH yCIIELIIHOT O
NPOA0KEHU S
o0pa3oBaHusi Ha0a30BOM

YPOBHE) U YIrJy0JI6HHOM YPOBHSX
DyeMeHTHI Teopuu | - OmnepupoBaTh Ha 0a30BOM | - Onepuposams®
MHOKEeCTB U ypoBHe’ TOHATUSAMH: | HOHAMUAMU: MHOIHCECM O,
MaTeMaTHYeCKOil | MHOXECTBO, YIEMEHT | XapaKkmepucmuxu
JIOTUKH MHOXECTBa, TOJMHOXECTBO, | MHOXCECMEA, INEeMeHm
PUHAIICKHOCTD; MHOJCECmea, — nycmoe,
- 3a/1aBaTh MHOJXKECTBA | KOHEeUHOe U 0OecKoHeuHoe
HepeyuciIeHuEeM UX | MHOJCECmao,
AIIEMEHTOB; NOOMHOMCECM B0,
- HaXOJIUTh IEPECCUCHUE, | NPUHAONEICHOCTND,
o0beIMHEHUE, TTOJMHOXKECTBO | - onpeodensims
B MIPOCTEUIITNX CUTYyaIIHSIX. NPUHAONIEIHCHOCTND
s7emenma MHOJCECMBY,
00veduHeHUIo u

nepeceuenur) MHONCeCms,
3a0a8amb  MHONCECMBO C
NOMOUbBIO nepevicieHus

73,H6CI> " aJie€ — paCrno3HaBaTb KOHKPETHLIC TPUMEPbI 06IIII/IX ITOHATHH 110 XapaKTCPHbIM IMPU3HAKAM, BBIIIOJIHATH
,I[eﬁCTBPI?[ B COOTBCTCTBHU C OINPCACICHUCM U HpOCTeﬁmHMH CBOMCTBaMH HOHﬂTI/II\/'I, KOHKPCTU3UPOBATH MPpHUMEPpaAMH

0OI1IME TTOHATHSL.

8 3,Z[GCL " 1aJie€ — 3HATh OIPCACIICHUC MOHATHA, YMETb NOSACHATL €ro CMbICII, YMCTh UCIIOJIb30BATh IMOHATUE U €0
CBOICTBA Ipu NpoOBCACHUN paccy)lcaeHnﬁ, JAOKa3aTCIbCTB, PCHICHUU 3aaa4.



http://sdamgia.ru/

IJIEMEHM OB,
ONUCAHUA.

CJI06ECHO20

B noBceHEeBHOM KM3HM U IIPU U3YYEHHUHU APYTrUX

npeIMeTOB:
- pacmo3HaBaTh JIOTMYECKU | - PACNO3HABAMb JI02UHECKU
HEKOPPEKTHbIE HeKoppeKmHble
BbICKa3bIBaHUS. 8bICKA3bIGAHUS,
- cmpoumsp yenouxu
YMO3AKIOUeHUll HA OCHOB8e
UCNONb306AHUS npasu
JIO2UKU.
Yucaa - OmnepupoBath Ha 6a30BOM | -- Onepuposamu
ypOBHE NOHATUSAMU: | NOHAMUAMU: HAMYPATbHOE
HaTypaJlbHOE YHCIIO, LEJ0E | YuUco, MHOJICECmE0

YHUCJI0, OOBIKHOBEHHAS APOOH,
JeCATUYHAS pOOB,
CMEIIaHHOe YUCII0,
paIrMoHaIbHOE YUCIIO;

- HUCIOJB30BaTh  CBOMCTBa

YHCEN W IpaBUJIa JICMCTBUN C
palroHaIbHBIMU YHUCIIaMHU
MIPU BBITIOJTHEHUH
BBIUMCJICHUM;

- HUCIOJIb30BaTh  NPHU3HAKH
menuMoctd Ha 2, 5, 3, 9, 10
IPHUBBITIOTHCHUH BBIYHCICHUH
U PCHICHUU  HECJOXKHBIX
3a/1a4;

- BBINOJHATH  OKPYTJICHUE
pallMoOHAJIBHBIX  YHCET B
COOTBETCTBHH C IIPABHIIAMU;

- CpaBHHMBATH pPaIlMOHAJIbHBIC
YHCIIA.

HamypdilbHblX Yuceu, yeioe
HYUCTIO, MHOJ#CEeCn160 Uejlblx

yucei, 00bIKHOBEHHASA
0pobb, decssmuuHas Opoow,
cMeuannoe yucio,
PayUoHaAIbHOE yucio,
MHOHCECMBO PAYUOHATILHBIX
yuces, eeomempuyeckas
unmepnpemayus
HAMYPATbHBLX, yenvix,
PAUUOHATIBHBIX,

- noHumams u O0OBACHAMb
CMBLCI NO3UYUOHHOU 3ANUCU
HAMypaibHO20 YUCIA;

- BLINOAHAMb GbIYUCICHUS, 6
mom yucne c
UCNONb3068AHUEM — NPUEMOB
PAYUOHATLHBIX BbIYUCAEHU,
000CHOBbIBAMb AICOPUMMBL
BbINOJIHEeHUS OeUCT UL,

- UCNONIL308AMb  NPUSHAKU
oenumocmu na 2, 4, 8, 5, 3,
6,9, 10, 11, cymmol u
npouseeoenuss qucei npu
BbINONHEHUU BbIYUCTCHUT U




peuieHuu 3a0ad,
000CHOBbIBAMb  NPUSHAKU
oenumocmu;

- BbINOJIHAMb  OKpY2leHue
PAYUOHAbHLIX — Yucel ¢
3a0anHHOU MOYHOCMbBIO,

- ynopsdouusamv  yucia,
3anucanmvie 8 guoe
00bIKHOBEHHBLX u
decssmuyHbvlx Opoobell;

- naxooumv HOJ/ u HOK
yucen U UCNONL30BAMb UX
npu pewienuu 3a0a;

- onepupoeamv NOHAMUEM
MOOYTb yucaa,
eeomempuieckas
unmepnpemayus  Mooyis
yucaa.

B noBcexHEeBHOM KM3HU U NPU U3YYEHUH APYTUX

NMpeAMEeTOB:
- OIEHUBATh  PE3yJbTAaThI
BBIUMCIICHUN TIpU PEIICHUN

IMPAKTUYCCKUX 3ada4,

- BBIIIOJTHATD CpPaBHCHHC
YHCCJI B PCaJIbHBIX
CUTyaluAX;

- COCTaBJATh  YHCJIOBBIC
BBIDOKCHUS TPU  PCIICHHH
IPAKTUYCCKUX 3aJlad M 3aj]ad
u3 JIPYTUX y49eOHBIX
IIPEIMETOB.

- npumensmv  npasuld
NPUOTUINCEHHBIX
BbIYUCTECHUL NPU PeuleHUU
npaKkmuyeckux — 3a0ad  u
peuwtenuu  3a0ay  Opyaux
VUEOHbIX nPeOMemos;

- BHINOJHAMb  CPABHEHUE
Ppe3yibmamos  GblYUCIeHULL
npupeuieruu
npakmuyeckux — 3aoad, 8
MoM Hucie NPUOIUNCEHHBIX
8bIYUCTEHUL,

- cocmasnams  HUCI08ble
BbIPAICEHUSL U  OYEHUBAMb
UX 3HAYeHUs. Npu peuleHuu
npakmuyeckux — 3a0ad  u
3a0ay U3z Opyeux y4eOHblx
npeomemos.

YpaBHeHus u
HepaBeHCTBA

- Onepuposams
NOHAMUAMU.  PABEHCHIBO,
Yucno80e pasencmao,

ypasHenue, KOpeHb

ypasHeHus, peuieHue




YPAaBHEHUA, quciosoe
HEPABEHCMEBO.

TeKkcTOBBIE
3aa4u

- Pemmate HECJIOKHBIE
CIOKETHBIE 3a/1a4M  Pa3HbIX
TUITIOB HA BCE

apupMeTHIEeCKUe NeUCTBUS;

- CTPOUTH MOJENb YCJIOBUS
3agau (B BUJE TaOJIHIIbI,
CXEMbl, PUCYHKa), B KOTOPOM
JlaHbl 3HAYEHUS JBYX U3 TPEX
B3aUMOCBSI3aHHBIX BEJIMYUH, C
HEeNbI0  TOMCKA  pEIICHHS
3a/1ayu;

- OCYWIECTBJIATH  CIIOCOO
MOMCKA pEIICHUsl 3aJayd, B

KOTOPOM paccyxaeHue
CTPOUTCS  OT YCJOBUS K
TpeOOBaHUIO WIn oT

TpeOOBaHUA K yCIOBHIO;

- COCTAaBJIATH IJIAH PEIICHUS
3a]1a4u;

- BBLAEJIATH ATAIbI PELICHUS
3a]1a4u;

- MHTEPIPETUPOBATD
BBIUHUCITUTEIbHBIE PE3YIIbTaThl
B 3amaue, UCCIIEIOBATh

MOJIYYCHHOE PEIICHHE 3a1a4H;
- 3HATh pa3ju4he CKOPOCTEH
o0ObeKTa B CTOAYEH BOJIE,
IPOTUB  TEYCHUS U TIO
TEUCHUIO PEKH;

- pemiaTth 3a71a4n Ha
HAaXOJKJICHWE 4YacTH 4YHUCJIa H
YHclia 10 ero 4acTu;

- pemarb 3ada4d  Pa3HBIX
tunoB  (Ha  pabory, Ha
MOKYIIKM, Ha  JIBUXKCHUE),
CBSI3BIBAOIINX TPH BEITUIUHEI,
BBIJIENISITH OTH BEJIWYUHBI U
OTHOIIICHHS MEXy HUMH;

- HAXOAUTH IIPOIICHT OT YHCIIA,
YHUCJIO MO MPOIEHTY OT HEro,
HaXOJUTh IPOIICHTHOE
OTHOIICHHE  JABYX  YHCEII,
HaXOJIUTh IPOIICHTHOE

- Pewamwv npocmuvle u
CHIOJCHblE  3A0aYll  PA3HbIX
munoe, a makdce 3a0aqu
NOBLIUEHHOU MPYOHOCTU,

- UCNOb306aMb  pA3Hble
Kpamkue — 3anucu Kax
MoOenu MeKCmos CLONCHBIX
3a0a4 011  NOCMPOeHUs
NOUCKOBOU cxembl u
peulerus 3a0ay;

- 3HamMb U NpUMeHsImsb 00a
cnocoba noucka peuleHusl
3a0au (om mpebosanus K
YCA08UI0O U OmM YCAO8USL K
mpebo8anuio),;

- MoOenuposamp
paccyscoenus npu Noucke
peutenus 3a0ay ¢ NOMOUbIO
epagh-cxemuol;

- 8b10eIAMb amanul
peutenus 3a0auu u
cooepoicanue KAAHCO020
amana,

- UHMePNpemuposanmsb
BLIYUCTUMETIbHbIE
pe3yibmamsl 6  3adave,
uccne0o8ams — NOAYHEHHOe
peutenue 3a0ayil,

- AHATU3UPOBANTD
BCEBO3MOJICHbIE  CUMYAYUU
83AUMHO20  PACNONONCEHUS
08yx 00vexmos u
U3MeHeHue ux
xXapaxkmepucmux npu
CO8MECMHOM 08UMNCEHUU
(ckopocmpy, 8pems,
paccmostue) npu peuleHuu
3a0ay Ha 08udiceHue 08yx
00vbeKmo8 Kak 6 O0OHOM,

mak u 8
NPOMUBONONONCHBIX
HaNpaeIeHusx,

- uccneoo8amo




CHW)KCHUE WJIA IPOLIEHTHOE
MTOBBIIIEHUE BEJIUYMHBI;

- perarhb HECJI0KHBIE
JIOTUYECKHUE 3a7a4d METOJIOM
paccyXIECHUM.

BCEBO3MOJICHbIE  CUMYAYUU
npu  pewlenuu 3a0ay  Ha
osudicerue no pexe,
paccmampugams  pasHvie
cucmemvl Omcyéma,

- pewams pazHooOpazHvle
3a0a4u «HA Yacmuy,

- pewamsv u 060CHOBbHIBAMD

ceoe  peuueHue 3a0ay
(6v10enamo
MAMeMamuiecKyro O0CHO8Y)
HAQ  HaxodicoeHue  4acmu
yuciau yucia no e2o
yacmu Ha oCHOGe
KOHKDEemHO20 cmblena
opoou,

- oco3Hasamv U 0OBACHAMDb
UOeHMUYHOCMb 3a0ay
PA3HBIX Mmunos,
CBA3LIBAIOUUX mpu

senUYUHbl (Ha pabomy, Ha
NOKYNKU, HA  O08UdCeHUe),
8b10€1sIMb MU BEIUUUHDBL U
OMHOWEHUSL MENCOY HUMU,

NpUMeHAMb ux npu
peuteHuu 3a0ay,
KOHCMPYUpo8amso
cobcmeentvle 3a0ayu
VKA3AHHbIX MUNOS.

B noBceaHEeBHOM KU3HHU U IIPU U3YYCHHUHU APYTUX

npeaMeTOB:

- BBIJIBUTATh TUIIOTE3HI O - gblOeNAMb NPU peuteHul

BO3MOYKHBIX NPEACHbHBIX | 3a0ay  XaApaKkmepucmuKu

3HAYEHUAX UCKOMBIX BEIHYHH | paAcCMAmMpusaemol 8

B 3a/1a4€ (JIe7aTh MPUKHUIKY) | 3a0aue cumyayuu,
OMJUYHBIE OM  DealbHbIX
(me, om KOMOopbLX
abcmpazuposanucs),
KOHCMPYUpO8ams — HOBble
cumyayuu ¢ y4émom 3mux
Xapaxkmepucmuk, 8

yacmHocmu, Npu peuerHuu
3a0ay HAa KOHYeHmMpayuu,
yuumuleamo NAOMHOCHb




seuecmea,

- peuwiams u
KOHCMpPYUposams  3a0aqu
HA OCHO8e paccmMompeHus
peanbHblXx  cumyayuil, 8
KOMOpvIX He mpebyemcs
MOYHBIU  BLIYUCAUMETbHBLU

pe3yromam,
- pewams  3a0ayu  Ha
osudicenue no pexe,
paccmampueast pasHvie

cucmemsl omcuema.

CraTucTuKa v

- HpeI[CTaBJ'ISITB JaHHBIC B

- Onepuposamy

Teopus BUJIE TAOJIUII, TUATPAMM; NOHAMUAMU. CMOOYamble
BEpPOSITHOCTET - uyuTaTh  MHPOPMAIMIO, | U Kpy2osble OUuazpammbl,
NPEJICTABIICHHYI0 B BHJE | MAOAUYbl OAHHBIX, CpeoHee
TAOJINIIBI, JUATPAMMBI. apughmemuyeckoe,
- uzenexams, UHGopmayuro,
npeocmasieHHy 8
maoauyax, Ha ouazspammax;
- cocmasniams  mMaodIuysl,
cmpoums  0uazpammvl  Ha
O0CHOB8€e OAHHUbIX.
B noBceaHeBHOM KU3HU M NIPU U3YUYEHUM APYTUX
NnpeIMeToB:
- u3eIeKamo,
UHmMepnpemupo8anmb u
npeobpazoevieamo
ungopmayuio,
npeocmasieHHy0o 8
mabauyax u Ha
ouazpammax,
omMpasicarouyio c8oUCmMed u
XapakmepucmuKu peaibHblx
npoyeccos8 u A61eHull.
Harasgnas - OmnepupoBath Ha 0a30BOM | - H3zenexameo,
reoMeTpusi ypOBHE MOHATUAMHU: (PUTYpa, | UHmepnpemuposams u
I'eomeTpHuecKHe TOYKA, OTPE3OK, MpsMas, JIyd, | npeobpazoeviéams
dburypoi JoMaHas, yrou, | unghopmayuro 0
MHOT'OYTOJIbHUK, TPEYTOIBHUK | 2EOMeMPUYecKux — gueypax,
1 YeTBIPEXYTOJBHUK, | NPEOCmaBIeHHY 0 Ha

NPSIMOYTOJIBHUK M KBaJpar,

uepmeosicax,




OKPYKHOCTh u
IIPSAMOYIOJIbHBIN
napajuieNenunen, KyO, map.

KpYT,

N300paxaTh M3y4aeMble
burypsl 0T pyKHu u C
IIOMOILBIO JIMHEUKH 51
LHUPKYJISL.

- uzobpadicamev uzyuaemvie
Gueyper om pyku u c
HOMOWBIO  KOMNBIOMEPHBIX
UHCMPYMEHMO8.

B noBceHEeBHOM KM3HM U IIPU U3YYEHHUHU APYTrUX

NnpeaIMeToB:
- pemiaTb  MNPaKTHYECKUE
3ajayd ¢ NPUMEHEHHEM

MPOCTEUIINX CBOUCTB pUTyp.

N3mepenus u - BBHINOJHITH  HM3MEPCHHUE | -  G6bINOJHAMb — UBMEPEHUE
BBIYHCJIEHHUS JUINH, PACCTOSIHUM, BENWYHH | OUH, PACCMOAHULL, SEIUYUH
YIJIOB, C TIOMOIIIBIO yenos, c HOMOWbIO
WHCTPYMEHTOB UL | UHCMPYMEHMO08 074
U3MEPEHUH JUTHH H YTJIOB; uzMepeHutl OIUH U yenos,
- BBIYHCIISATD IVIOLIAH | -  GbIHUCAMb  NIOUWAOU
NPSIMOYTOJIEHUKOB. NPAMOY20JIbHUKOS,
K68ao0pamos, 00bEMbL
NPAMOY20/IbHBIX
napanieienuneoos, Kyooa.
B noBceqHeBHOM KU3HU M NIPU U3YUYEHUU APYTUX
NMpeaMEeTOB:
- BBIYUCIIATH PACCTOSHUSL HA | - GbIMUCIAMb PACCIOSIHUSL
MECTHOCTH B CTaHIApTHBIX | Ha MeCcmHOCmU 8
CHUTYAIHSX, IWIOWAAN | CIMAHOAPMHBIX CUMYAYUSIX,
IPSIMOYTOJILHUKOB; niowaou yuacmkos
- BBINOJIHATh  NPOCTEHILNE | NPAMOY20NbHOLU gopmei,
IOCTPOEHUSI U U3MEPEHUS Ha | 06bEMbI KOMHAM,
MECTHOCTH, HEOOXOIUMBIE B | - GbINOJHAMbG NPOCMENULUe
peaNbHOMN KU3HH. noCmMpoenst Ha
MecmHOCmU, HeobXooumble
8 PeanbHOU HCUIHU,
- oyeHusamv  pasmepvl
PeanbHbIX 00bekmos
OKpYHCaArOWe20 Mupa.
Hctopus - ONHKCHIBAaTH  OTJAENBHBIC | - Xapakmepuzosams 6K1a0
MaTeMaTHKH BBITAIONINECS]  PE3YIbTAThl, | 8bLOAIOUUXCS

IMOJYYCHHBIC B XOAC Pa3BUTHUA
MAaTCMATHUKHU KaK HAYKH,

mamemamuxKkos 6 paseunue
mamemamuxu u UHbIX




- 3HaTh MPUMEPHI | HAYUHBIX 00aaACTeEl.
MAaTeMaTUYECKUX OTKPBITHUM U
UX aBTOpPOB, B CBI3U C
OTCYECTBECHHOW U BCEMUPHOM
VUCTOPUEH.
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