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HOACHUTEJBHASA 3AIINCKA

Pabouas nporpamma yueOHOro npeamera «MaremaTruka) cocTaBieHa Ha

OCHOBE:

- ®enepanpHOTO 3aK0HA «O0 00pazoBanuu POy ot 29 nexadbps 2012 roga Ne273;

- @enepalibHOTO TOCYJAPCTBEHHOIO0 00pa30BaTENbHOTO CTaHJIApTa OCHOBHOTO
obmiero obpazoBanus (mpuka3 Munoopuayku P® ot «17» nmekabps 2010 roma Ne
1897) ¢ uamenenusimu (npuka3z Munooprnayku P® ot «29» nexadps 2014 roma Ne
1644);

- IlpumepHoil oOCHOBHOW 00pa3oBaTENbHOM MPOrPaMMbl OCHOBHOTO  OOIIEro
obpazoBaHus (pemieHue (denepaabHOro y4eOHO-METOJIUYECKOT0 OOBEAMHEHHUS II0
o01eMy oopazoBanuto ot «8» ampens 2015 rona Ne 1/15);

- OcHOBHOW 00pa3oBaTeIbHON TPOTrpPaMMbl OCHOBHOTO OOIIEro oOpa3oBaHMs Ha
nepuon 2015 - 2020 r.r. MKOY "Tarunsckas COUI ";

- JIMHUU y4eOHO-MeTonnyeckux koMmiuiekcoB (YMK) «Matematuka» aiis S — 6
kyaccoB: aBTopsl H. S. Bunenkun u np.; U.W. 3ybapesa, A.I'. MopakoBuu.

N3ydyeHne MaTeMaTHUKU B OCHOBHOM LIKOJIE JOJKHO O0ECIEUUTh TOCTHKEHNE
neJe:

® OCO3HaHUE 3HAYEHUS MATEMAaTUKHU B IOBCEIHEBHOM KU3HH YEJIOBEKA;

e (opMUpOBaHKE MPEACTABICHUIN O COIIUAIBHBIX, KyJIbTYPHBIX U
HCTOPUYECKUX (PAKTOpax CTAHOBJICHHUSI MATEMATHUYECKON HAYKH;

e (opmMupOBaHHME  TPEACTABICHUA O  MaTeMaTUKE  KaK  YacTu
0OIIIeYeIOBeUeCKOM  KYJIbTYpPhl,  YHUBEPCAJIHHOM  S3bIKE  HAYKH,
MO3BOJISIOIIEM ONUCHIBATh U U3y4aTh peabHbIEC MPOLIECCHI U SIBJICHUS.

B pe3ynbpTaTe u3ydeHHs MaTeMaTHUKUA OOy4YaroIIMECs] pa3BUBAIOT JIOTHUECKOE U
MaTEMaTUYECKOE MBIIINICHHUE, MOTYYaloT MPE/ICTABIIEHHE O MATEMAaTHYECKUX MOJIEIISX;
OBJIAJICBAIOT MATEMATHUECKUMHU PACCYKACHUSAMU; yIaTCs MPUMEHSITh MaTEeMaTHIECKHE
3HAHUS TPU PEIICHUHM PA3IUYHBIX 3a7a4 U OIICHUBATh TMOJIyYCHHBIC DPE3yJIbTaThI;
OBJIAJICBAIOT YMEHUSIMU pElIeHUs] y4eOHBIX 3a/ay; pa3BUBAIOT MAaTEeMaTHYECKYIO
UHTYUIIHIO.

OBHIASA XAPAKTEPUCTUKA YYEBHOT'O ITIPEJIMETA
Mamemamuka - OIWH W3 BAXHEHIIMX KOMIIOHEHTOB MAaTEMaTHYECKOIrO
oOpa3oBaHusi, HEOOXOIMMBIHN JIsl TPUOOPETEHUSI KOHKPETHBIX 3HAHUM O IPOCTPAHCTBE U
NPAKTUYECKH 3HAUMMBIX yMEHHMH, (OpPMUPOBaHUS sA3bIKA ONHUCAHHUS OOBEKTOB
OKPYXAaIOIIEr0o MHpa, JAJI1 Pa3BUTHS MPOCTPAHCTBEHHOTO BOOOpaXEHUS M MHTYHULIWH,
MaTeMaTUYeCKON KyJIbTYpPHbI, ISl 3CTETUUYECKOT0 BOCIUTAHUS 00yUYarOIIUXCA.
WuTerpupoBanHblii yuyeOHbI mnpeamer «MartemaTuka» 5-6 KilaccoB SIBISIETCS
HETMOCPE/ICTBEHHBIM ~ NPOJOJDKEHMEM  Kypca  MaTeMaTHMKM  HAdyaJbHOM  IIKOJIBI,
CUCTEMATU3HUPYET, 0000IIaeT M pa3BUBAET IMOJYYEHHBIE TaM 3HAHUS, TO3BOJIAET
yYalllUMCSl  aJalTUPOBAaTbCd K HOBOMY YPOBHIO H3y4Y€HHs MpPEIMEeTa, CO3[aeT
HE0OXOAMMYIO OCHOBY, Ha KOTOPOM OyayT 6a3upoBaThCsl yueOHbIE TPEAMETHI «AJreopar»
n «leomerpusi» 7-9 knaccoB. B kypce maremaTuku 5-6 KIacCOB MPEICTABICHBI
ClelyIoIue coaepkarenbHble quHuu: «Uucna», «TekcroBble 3agaun», «CTaTuCTHKA U
TEOpUs BEPOATHOCTENY, «Harmsigaas reoMmeTpusi».



B paMkax yka3aHHBIX COJI€p KaTENIbHbBIX JINHUN PEIIAIOTCS CIAEAYIOIINE 3a1a4u:
- pa3BUTHE MOHATUS YUCIIA;
- pa3BUTHE BBIYUCIUTEIBHOU KYJIbTYpbl, 0OyUeHHE MPOCTEHIINM MpUeMaM MPUKUAKU U
OILICHKHU PE3yJIbTaTOB BHIYMCIICHHI;
- pa3BUTHE TEOMETPUUECKUX MPEACTABICHUN ydalmmxcs, OOpa3HOro MBIIUICHUS,
POCTPAHCTBEHHOTO BOOOpaKEHUSs, N300pa3UTEIbHBIX YMEHHUIA;
- OBJIaZieHre (popMaJIbHBIM anmnaparoM OYKBEHHOTO UCUYHCIICHUS,
- (popMUpOBaHHE YMEHUS BOCHPUHHUMATh U KPUTHUUYECKU AHATU3UPOBATH MH(OPMAIIHIO,
MIPEJICTABICHHYIO B Pa3IMUHBIX (hOpMax.

OIIMCAHUE MECTA YYEBHOTI' O IPE/IMETA B YYEBHOM IIJTIAHE
Y4aeOuslif mpeameT «MareMaTuka» BXOJIUT B MPeAMETHYIO0 00JacTh «MaTemaThka
U MHPOpMATHKaY, SBISETCS 00sA3aTEeIbHBIM JI1 M3Y4YeHHUS B 5-6 kiaccax. B yueOHOM
IUTAHE HA €T0 U3yYEHNE OTBOJUTCS:

Kaace YueOHbIi KoaungecTBO KoaunuectBO Hroro
npeamer HeJleJIbHBbIX Y4eOHbIX 3a y4eOHbIi
4acoB HeaeJab roj
5 knacc Marematuka 5 34 170
6 KJ1acc Maremartuka 5 34 170

Bcero 3a 2 rona peanuzaiuu nporpammbl — 340 daca.

JIMYHOCTHBIE, METAIIPE/IMETHBIE U IIPEJIMETHBIE
PE3YJBbTATBI OCBOEHUSA YYEBHOI'O ITPEJMETA

N3yyenue wmaremMaTHMKd OOECHEeYMBaET CIEAYIOIIHE pPE3yJbTaThl OCBOEHUS
OCHOBHOM 00pa3oBaTebHON NPOrPaMMBbI:
JUYHOCMHDbIE:

1. ToroBHOCTP M CHOCOOHOCTH OOydYarOIIMXCS K CaMOPa3BUTHIO U
caM000pa30BaHUI0 HA OCHOBE MOTHMBAIlMM K OOYYEHHUIO M TO3HAHHIO; TOTOBHOCTh M
CIIOCOOHOCTh OCO3HAHHOMY BBIOOPY W TOCTPOCHMIO JadbHEHIEH WHIWBUYAIbHON

TpaekTopuu oOpa3oBaHMsi Ha 0a3e OpPUEHTUPOBKM B wmupe mpodeccuit u
MpoECCUOHANIBHBIX ~ MPEANOYTEHUH, C y4eTOM YCTOWYMBBIX  [MO3HABATEIIbHBIX
UHTEPECOB.

2. CpopMHpPOBAHHOCTb OTBETCTBEHHOI'O OTHOILIEHUSI K YYEHHIO; YBaXKUTEJIbHOTO
OTHOIICHUSA K TPYIY.

3.  CdopmupoBaHHOCTH  IIEIOCTHOTO  MHPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH M OOIIECTBEHHOW MPAKTHKH, YUUTHIBAIOIIETO
COLIMAJIbHOE, KYyJIbTYPHOE, S3BIKOBOE, TyXOBHOE MHOTOO0Opa3ue COBPEMEHHOTO MHUPA.

4. Oco3HaHHOE, YBaXXUTEIbHOE U J00pOXkKeIaTellbHOE OTHOUIEHUE K APYroMy
YelOBEKY, €ro MHEHHWIO, MHPOBO33PCHHIO, KYJIbTYype, S3BIKYy, Bepe, TIpaKIaHCKOU
NO3UIMHU. ['0OTOBHOCTh U CIIOCOOHOCTH BECTH AHAJIOT C IPYTMMH JIOABMH U JIOCTHTaTh B
HEM B3aMMOIIOHUMaHUS (MACHTH(PUKAINS Ce0sl KaK MOJHOMPABHOTO CYObEKTa OOIICHMS,
TOTOBHOCTh K KOHCTPYMpPOBaHMIO o0Opa3za MmapTHepa IO JHAJOTy, TOTOBHOCTh K



KOHCTPYUpPOBaHUIO o0Opa3a JOMyCTHUMBIX CIIOCOOOB  JAManora, TOTOBHOCTh K
KOHCTPYUPOBAHHUIO MPOLECCa AUANIOra KaK KOHBEHIMOHUPOBAHKS UHTEPECOB, MTPOLIEAYD,
TOTOBHOCTh ¥ CLIOCOOHOCTD K BEACHUIO IEPETOBOPOB).

5. OCBOEHHOCTH COIMAJbHBIX HOPM, TIPaBWJI TMOBEJAEHUs, poyied u (opm
COILIMAJIbHOM KU3HU B IPYIIAx U COO0IIEeCTBaX.

6. ChopMHUpPOBAaHHOCTH LIEHHOCTH 3I0POBOTO M 0€30MacCHOr0 00pasa >KU3HH.

7. Pa3BUTOCTh ACTETUYECKOTO CO3HAHUS YEpe3 OCBOCHHUE XYI0KECTBEHHOTO
Haciaenuss HapooB Poccunm M MuUpa, TBOPYECKOM NEATEIBHOCTH 3CTETUYECKOTO
XxapakTepa (CIOCOOHOCTh MOHUMATh XYJO0’KECTBEHHBIC MPOU3BENIECHUS; ICTETHUECKOE,
HSMOILIMOHAIBHO-IICHHOCTHOE  BHJICGHHE  OKPYXKAIOIIErO0  MHpa;  CIOCOOHOCTh K
AMOIMOHAJIBHO-IIEHHOCTHOMY OCBOCHHI0 MHpPA, CAMOBBIPAKEHHUIO M OpPUEHTAalUU B
XYJ0’)KECTBEHHOM M HPAaBCTBEHHOM IPOCTPAHCTBE KYJIbTYPhI; YBAKEHHE K HCTOPUHU
KyJIbTypbl cBoero (OTedyecTBa, BBIPAKEHHOM B TOM 4YHUCJIE€ B NOHMMAaHUHM KpPACOTHI
YelioBeKa; MOTPEOHOCTh B OOILIEHWHM C  XYJIOKECTBEHHBIMU  IMPOU3BEICHUSIMH,
c(hOpPMHUPOBAHHOCTh AKTHUBHOTO OTHOIICHUS K TPATUIUSAM XYJI0KECTBEHHON KYJIbTYpPBI
KAaK CMBICJIOBOM, 3CTETUYECKON U JIMYHOCTHO-3HAYMMOW LIEHHOCTH).

8. CdopMUPOBAHHOCTh OCHOB 3KOJOTMYECKOW KYJIbTYPhl, COOTBETCTBYIOLIEH
COBPEMEHHOMY YPOBHIO 3KOJIOTHYECKOTO MBILIUICHHUS.

Memanpeomemmubie.

MexnpeaMeTHble TIOHATHSA

OOyyaroluecs yCOBEPIIEHCTBYIOT MPUOOPETEHHBIE HA MEPBOM YPOBHE HABBIKH
padorsl ¢ uHopMamueid ¥ TONOJHAT uX. OHU cMmoryT paboTarh C TEKCTaMU,
peoOpa3oBbIBaTh U WHTEPINPETUPOBATH COJECPKAIIYIOCSd B HUX HH(OpPMAIMIO, B TOM
qucIie:

* CUCTEMAaTU3UPOBATh, COIIOCTAaBIIAT, aHaJM3UPOBATh, 000011aTh u
UHTEPHPETUPOBATh MHGOPMAIIMIO, COJEPKAIIYIOCS B TOTOBBIX HWH()OPMAITMOHHBIX
00BEKTaX;

* BBIJICJISITh TVIABHYIO W W30BITOUYHYIO HMH(POPMAIIUIO, BBITOIHSATH CMBICIOBOE
CBEPTHIBAaHUE BBIICIEHHBIX (DAKTOB, MBICIICH; MPEACTaBIATh MH(OpPMAIUMIO B CHKATOU
CJIOBECHOU (popMe (B BUJIE IJIaHA UM TE€3UCOB) M B HATJISTHO-CUMBOJIMYECKOM opme (B
BUJIe TaONMI], TpadUUECKUX CXEeM U Juarpamm, KapT MOHSATUH — KOHIENTYaJIbHBIX
JarpaMm, OMTOPHBIX KOHCIIEKTOB);

* 3AI0JIHATH U JIOTIOJIHATEH TAOIUIIbI, CXEMBbI, JUATPAMMBI, TEKCTHI.

OOyuaronuecss NPUOOPETYT ONBIT TPOEKTHOM JIesiTeJIbHOCTH Kak 0coOoM
dbopmMbl  yueOHOU pabOThl, CHOCOOCTBYIOIIEH BOCIHUTAHUIO CaAMOCTOSITEILHOCTH,
WHUIIMATUBHOCTH, OTBETCTBEHHOCTH, TOBBIIMICHUI0O MOTHBAUM U A(PPEKTUBHOCTH
y4eOHOM JesTEeNbHOCTH;, B XOJE€ pealli3allii HCXOJHOrO 3aMbIcia Ha MPAKTHYECKOM
YpPOBHE OBJAACIOT YMEHHMEM BbIOMpaTh aJE€KBaTHBIE CTOALIEH 3ajJadye CpeiCTBa,
MIPUHUMATh PEIICHUsI, B TOM YHUCJIE U B CUTyallusax HeomnpeaenaéHHocTH. OHU moiydaT
BO3MOKHOCTh Pa3BHUTh CIIOCOOHOCTH K pa3pabOTKE HECKOJIbKUX BapHAHTOB PEIICHUH, K
MOMCKY HECTAaHJAPTHBIX PEIICHUM, TIOUCKY U OCYIICCTBICHUIO HanbOoJee MPUEeMIIEMOTO
peunieHus.

B cootBerctBun ®I'OC OOO BbIAEAIOTCA TP TPYIIIBI YHUBEPCAIBHBIX Y4€OHBIX
NEUCTBUI: PETYJISTUBHBIE, I03HABATEIbHBIC, KOMMYHUKATUBHBIC.



PeryasituBubie YY /|

1. YMmeHue caMOCTOSITENIbHO ONpENeNsATh 1ed OO0y4YyeHus, CTaBUTh U
dbopMyupoBaTh HOBBIE 33Jaud B yueOe U IMO3HABATEIIbHOW JEsATEIbHOCTH, pa3BUBATH
MOTHBBI U UHTEPECHI CBOEH MMO3HABATEIILHON AeATENbHOCTU. O0yUaIOmUiCsS CMOXKET:

® AHAJU3HUPOBATH CYIIECTBYIOIIME W IUIAHUPOBAaTh Oyayliue oOpa3oBaTeNbHbIC
pe3yNbTaThI;

® UACHTU(UIMPOBATH COOCTBEHHBIE MPOOJIEMbI U  ONPEAEHATh TJIaBHYIO
npodiiemy;

® BBIIBUTaTh BEPCUU peEIIeHUs MpoOiembl, (GOpMYyIHMpOBaTH THUIOTE3HI,
PEeIBOCXUIIATh KOHEUHbIN PE3yJIbTaT;

® CTaBUTh I€JIb JIEATETLHOCTH HA OCHOBE OIPEACIICHHON MpoOJeMbl H
CYILLIECTBYIOIIUX BO3MOXKHOCTE;

e (GopMyIupoBaTh yueOHbBIC 3a/1la4ll KaK IIaru JOCTHKEHUS MOCTaBICHHOW LIEJH
NEeSATENbHOCTH;

e 00OCHOBBIBaTh LIEJIEBBIE OPUEHTUPHI U MPUOPUTETHl CChUIKAMH Ha LEHHOCTH,
yKa3bIBasi 1 00OCHOBBIBAs JIOTUYECKYIO MTOCIIEI0BATEILHOCTD 1IATrOB.

2. YMeHHE CaMOCTOSATENbHO IJIAHUPOBATh IIYTH JOCTUKEHHUS 1IeJIeH, B TOM UHCIIe
albTepHATUBHBIC, OCO3HAHHO BBHIOMpaTh HauOosiee A(h(PEKTUBHBIE CIOCOOBI pelIeHUs
y4eOHBIX U MMO3HABATENbHBIX 3a7a4. OOy4JaromMiicss CMOKET:

e OmpeesaTh HEOOXOAMMBbIE JACHCTBHE(s)) B COOTBETCTBUU C Y4yeOHOUW W
MO3HABATEJIbHOM 3a/1a4€il U COCTABIIATH aJTOPUTM UX BBIIIOJHEHHUS;

e 00OCHOBBIBAaTh U OCYIIECTBIISATH BBIOOp Haubosee 3(P(HEKTUBHBIX CIIOCOOOB
pelieHus: yueOHbIX U TO3HABATENIbHbIX 3a/1a4;

® OIpeAeATh/HaXOqUTh, B TOM YHUCIIE U3 IPEAJIOKEHHBIX BApUAHTOB, YCJIOBHS
JUTSl BBITIOJTHEHUSI Y4€OHOM U MO3HABATEJILHOM 3a]1a4H;

® BHICTPaMBaTh >KU3HEHHbIE IUIAHBI HA KpaTKOCpouHoe Oyayiiee (3adBisTh
LIEJIEBbIE OPHEHTHPbI, CTAaBUTh aJ€KBaTHbIE WM 3aJayd U TNpeajaraTb JEHUCTBHUS,
yKa3bIBasi 1 00OCHOBBIBAS JIOTHYECKYIO MOCIE0BATENBHOCTD IATOB);

e BbIOMpaThb U3 MPEIJIOKEHHBIX BapUaHTOB H  CAMOCTOATEIBHO MCKaTh
CpeICTBa/pecypchl sl peLIeHUs 3a4a4u/A0CTUKEHUS LIETIH;

® COCTaBJISITh IUIAH pEIIEHUs MpOoOJIeMbl (BBITOJHEHUS MPOEKTa, IPOBEIACHHUS
HCCIIeIOBAHMUS);

® ONpelensATh MNOTEHUUANbHbIE 3aTPyAHEHUS TPU pEUIEHUHM YydyeOHOU W
MO3HABATEJIbHOM 33a/1a4i M HAXOAUTh CPEJCTBA JUIsl KX YCTPAHEHHUS;

® ONUCHIBATh CBOW OMBIT, OGOPMIISISL €ro JUIsl Mepefayu IPYruM JIIOJsSM B BUJE
TEXHOJIOTHH PELICHUS IPAKTUYECKUX 3a7a4 OIIPEIEIIEHHOTO KJIacca;

® IUIAHUPOBAaThb U KOPPEKTHPOBATH CBOIO HHAMBHUAYAIbHYIO O00pa30BaTEIbHYIO
TPAEKTOPHIO.

3. YMeHue COOTHOCUTb CBOM JEHCTBUSA C IUIAHUPYEMBIMH pe3yJbTaTamH,
OCYUIECTBJISITh KOHTPOJIb CBOEH JAESATENBHOCTH B MpPOLIECCE TOCTHXKEHHS Pe3yJbTara,
OMpeNeNsaTh CnocoObl NEUCTBUM B paMKax MPEIOKEHHBIX YCIOBUM M TpeOOBaHUM,
KOPpPEKTUPOBaTh CBOM [JEUCTBUS B COOTBETCTBUM C W3MEHSIOIIECUCSA CHUTYyalUen.
OOyyaromuncs CMOXET:

® ONpENEsATh COBMECTHO C IE€JaroroM U CBEPCTHUKAMH KPUTEPHUH IJIAHUPYEMBIX



pE3yNbTAaTOB U KPUTEPHUU OLICHKU CBOEH yueOHON AESITENbHOCTH;

® CHUCTEMAaTHU3UpOBaTh (B TOM 4YHCII€ BbIOMpPATh MPUOPUTETHBIE) KPUTEPUH
IUTAHUPYEMBIX PE3YJIBTATOB U OIIEHKU CBOEH JESATEIBHOCTH;

e OTOMpATh MHCTPYMEHTHI JIJIsi OLEHUBAHUS CBOEH JEATEIBbHOCTH, OCYIIECTBIISATh
CaMOKOHTPOJIb CBOEH ACSITENFHOCTH B PaMKaX MPEAIOKEHHBIX YCIOBUN U TpeOOBaHMIA;

® OIICHMBATh CBOI JEATEIbHOCTb, APIYMEHTHPYS MNPHYMHBI JTOCTHIKEHUS WIH
OTCYTCTBUS IITAHUPYEMOTO PE3yibTaTa;

® HAxOJUTh JOCTATOYHBIC CPEJCTBA /I BBINOJHEHUS Y4YEOHBIX JACUCTBUI B
U3MEHSIIOLIEHCS CUTYAIMK W/WIIK TIPU OTCYTCTBUU TUTAHUPYEMOTO PE3yJIbTaTa;

e paboTas Mo CBOEMY IUIaHY, BHOCUTh KOPPEKTUBBI B TEKYIIYIO JIESITEILHOCTh Ha
OCHOBE aHajiW3a M3MEHEHHWHA CUTyalHMH JUI1 TOJYyYEHHs  3allVIAHWPOBAHHBIX
XapaKTEePUCTHUK MPOIYKTa/pe3yapTaTa;

® YCTaHABJIMBATH CBSI3b MEXKIY IOIYYEHHBIMH XapaKTEPUCTUKAMH IMPOAYKTA H
XapaKTEPUCTHUKAaMU IIpolLecca JACITENBHOCTH W 1O  3aBEPLICHUU  JCSTENbHOCTH
IpejjlaraTh M3MEHEHHME XapaKTEPUCTUK IIpolecca Ul IOJY4YEHHUS YJIYYIICHHBIX
XapaKTEPUCTUK TIPOYKTa;

® CBEpsTh CBOM JIEUCTBUS C LIETBIO U, TP HEOOXOIMMOCTH, UCIIPABISATh OLUIMOKH
CaMOCTOSTEIBHO.

4. YMeHHE OLEHUBATh MPABWIBHOCTh  BBINOJHEHUA Yy4eOHOM  3ajayw,
CcOOCTBEHHBIE BO3MOKHOCTH €€ perieHuss. O0yJaromunics CMOXKET:

® ONpEeNEeNsATh KPUTEPUH MPABHIBHOCTU (KOPPEKTHOCTH) BBIMOJIHEHUS Y4eOHOM
3aJlauu;

® aHAIM3UPOBaTh U OOOCHOBBIBATH  NPUMEHEHHE  COOTBETCTBYIOILETO
WHCTPYMEHTApUS ISl BBIMIOJTHEHUS yueOHOM 3a/1a4H;

e CBOOOJIHO MOJIb30BAThCSI BHIPAOOTAHHBIMUA KPUTEPUSMU OLIEHKH U CAMOOLICHKH,
MCXO/IS U3 LIeJIM U UMEIOILUXCS CPENICTB, pa3auyasi pe3yJbTaT U CIOCOObI JE€HCTBUN;

® OIIEHMBATh NPOAYKT CBOEU AESITEIBHOCTHU MO 33JaHHBIM W/UIIM CAMOCTOSTEIBHO
ONPENEICHHBIM KPUTEPUSIM B COOTBETCTBUU C LENBIO ACSITEIBHOCTH;

® 000CHOBBIBATH JOCTHKUMOCTH IIEJIM BBIOPAHHBIM CIIOCOOOM Ha OCHOBE OIEHKH
CBOMX BHYTPEHHUX PECYPCOB U JOCTYIIHBIX BHEIIHUX PECYPCOB;

e (pukcupoBaTh U aHAIU3UPOBATH JIMHAMUKY COOCTBEHHBIX O0OpPa30BaTEJIbHBIX
pe3yNbTaTOB.

5. BrnageHue ocHOBaMHM CAaMOKOHTPOJIS, CAMOOLIEHKH, MPUHSATUS PpELIEHUH H
OCYILIECTBJICHUSI OCO3HAHHOT'O BBIOOpa B y4eOHOW W To3HaBaTeabHOU. OOywaromuiics
CMOXET:

e Ha0MIOAaTh W aHAJIM3UPOBATh COOCTBEHHYIO YYEOHYI0 W TIO3HABATEIbHYIO
JESITeNIbHOCTD U ACSITEIbHOCTh JPYTUX 00y4aroluXcs B MPOLIECCe B3aUMOIPOBEPKHY;

® COOTHOCUTH pe€ajbHble U IUIAHUPYEMBIE pE3yNbTaTbl HMHAUBUAYAJIbHOU
00pa3oBaTeNbHOMN IE€ATEILHOCTH U J1€71aTh BHIBOJbL;

® [IPUHUMATH PEIlICHUE B Y4eOHON CUTYaIlMN U HECTH 32 HETO OTBETCTBEHHOCTD;

® CaMOCTOSITEJIBHO ONPENENATh NPUYMHBI CBOETO YCIIEXa WIM Heyclexa H
HAXOIUTh CIIOCOOBI BHIXOA U3 CUTYallMH HEYCIIeXa;

® DPETPOCIEKTUBHO OIpPEAENATh, Kakue ACHCTBUS MO pPEHICHUI0 y4eOHOU 3anadu
WJIM TIapaMeTphl 3TUX ACHCTBUN MPUBEIH K MOJIYYSHUIO UMEIOIIET0Cs MPOAYyKTa yueOHOM



NEeSITETHbHOCTH;

® JIEMOHCTPUPOBATH pUEMbI peryisiuu NCUXO0(PHU3NOTOTHIECKUX/
AMOIIMOHAIIBHBIX COCTOSIHMM JUIsl JTOCTHOKeHHUs d(dekra ycrnokoeHus (yCTpaHEHUS
AMOIIMOHAJILHON HaIPsHKEHHOCTH), A PekTa BocCTaHOBJICHUS (0CinabieHus] MpOsSBICHUN
yTomyieHus1), dddexkra  akTMBU3AIMU  (MOBBIIEHUS  TCUXO(HU3UOJIOTHICCKON
PEaKTUBHOCTH).

ITo3HaBaTeabHbIE YY ]I

6. YMmeHue omnpenensTh TOHATHSA, CO37aBaTh OOOOINCHHS, YCTaHABIWBATH
aHAJIOTUH, KJIAaCCU(UIIUPOBATH, CAMOCTOATEIHLHO BBIOMPATh OCHOBAHUS W KPUTEPHUH IS
KJaccu(puKanyy, yCTaHABIMBATh MIPUYMHHO-CIEACTBEHHBIC CBSI3U, CTPOUTH JIOTUYECKOE
paccykJieHrne, yMO3aKIIIOUeHHe (MHIYKTUBHOE, NETyKTUBHOE, MO aHAJOTHH) W JeJaTh
BbIBO/IbI. OOyUaromuics CMOXKET:

e 110A0UpaTh CIIOBA, COMOAYMHEHHBIC KIIOYEBOMY CIIOBY, OMNPEICISIONIUE €ro
NpU3HAKHU U CBOWCTBA,

® BBICTPaMBaTh JIOTUYECKYIO IIETOYKY, COCTOSIIYIO M3 KIIOUYEBOTO CJIOBA H
COTIOTYMHEHHBIX €MY CIIOB;

® BBIJICIITh OOIIMIA MPU3HAK JIBYX WU HECKOJBKUX MPEAMETOB WIIU SBJICHUN W
OOBSCHSTH UX CXOJICTBO;

® 00BEIUHATH MPEIMETHI U SIBJICHHS B TPYIIbI 110 ONPENEIECHHBIM IMPHU3HAKAM,
CpaBHUBATH, KJIACCU(PUIIMPOBATH U 000011aTh PAKTHI U SIBICHHUS;

® BBIJICIISITH SIBJICHUE U3 OOIIEro psijfa IPyrux siBJICHUM;

® ONpENEATh 00CTOATEILCTBA, KOTOPHIE MTPEANICCTBOBAIA BOSHUKHOBEHUIO CBSI3H
MEXY SIBICHUSIMHU, U3 3TUX OOCTOSTENIbCTB BBIICIATH ONPEACIIAIONINE, CHOCOOHBIE ObITh
MPUYUHON JAHHOTO SIBJICHUS, BBISIBJISTH IPUYUHBI U CIIEACTBUS SBJICHUN;

® CTPOUTH PACCYXKIEHHUE OT OOIIMX 3aKOHOMEPHOCTEHW K YACTHBIM SIBIICHUSIM U OT
YACTHBIX SIBJICHUHN K OOIIIUM 3aKOHOMEPHOCTSIM;

® CTPOUTH PACCYXKACHUEC HA OCHOBE CPABHCHHS IMPEAMETOB W SIBICHHM, BBIICIISS
P 3TOM OOIIKE TPU3HAKHY;

® y3JaraTh TOJYYECHHYI0 WH(MOpPMAIMIO, WHTEPIPETUPYS] €€ B KOHTEKCTE
pelaeMon 3aJauu;

® CaMOCTOSITENIbHO yKa3biBaThb Ha WH(GOPMAIINIO, HYXKIAIOIIYIOCS B TIPOBEPKE,
npeaiaraTh ¥ MPUMEHSTh CIIOCO0 MPOBEPKHU JOCTOBEPHOCTH UH(OpMAIIHH;

e BepOANMM30BaTH IMOIMOHAILHOE BIICUATIICHNE, OKA3aHHOE Ha HETO UCTOYHUKOM;

® OOBSCHATH SIBJICHHS, IMPOIECCH, CBSA3M W OTHOIICHHS, BBISIBIICMBIC B XOJC
MO3HABATEIIbHOW MW HCCIIEOBATEIbCKON JACATENBHOCTH (TIPUBOJAUTH OOBSICHEHHE C
U3MeHEeHHUEM (OpPMBI  TIPENICTABICHUS, OOBSCHATH, JETATU3UPys WM 00001mas;
OOBSACHSTH C 33JaHHOW TOYKH 3PEHUS);

® BBISBIIATh U Ha3bIBaTh MPUYHHBI COOBITHS, SIBICHUS, B TOM YHCJIE BO3MOJKHBIC
/Hanboyiee BEpPOSTHBIC MPUYMHBI, BO3MOXKHBIC TIOCIICJACTBUS 3aJaHHONW TPUYHHBI,
CaMOCTOSTEIIEHO OCYIICCTBIISS IPUYNHHO-CIICICTBCHHBINA aHAJIN3;

e JenaTh BBIBOJ, Ha OCHOBE KPUTHYCCKOTO aHaNIM3a pPa3HBIX TOUYEK 3pPCHHSI,
MOATBEP)KIATh  BBIBOJ  COOCTBEHHOW  apryMEHTAIlMell WM CaMOCTOSTEIBHO
MOJTYYCHHBIMH JTAHHBIMHU.

7. YMmeHue co3maBaTh, MPUMEHSATH WU MPE0oOpPa3OBBHIBATH 3HAKM WU CHUMBOJIBI,



MOJIETTM U CXEMbl JJsl pelieHus y4eOHBIX M TO3HaBaTeNbHBIX 3amad. OOydaromuics
CMOJKET:

e 0003Ha4YaTh CUMBOJIOM U 3HAKOM NIPEAMET U/WIIH SBIICHUE;

® ONpEAeNATh JOTMYECKHE CBSI3U MEXIy MpeaMeTaMu W/WIU  SBICHUSIMH,
0003Ha4YaTh JaHHBIEC JOTMYECKHUE CBSI3U C TOMOIIBIO 3HAKOB B CXEME;

® C03/1aBaTh aOCTPAKTHBIN WU pealbHbIN 00pa3 MpeaMeTa U/UiH SIBICHHUS;

® CTPOMUTb MOJEJIb/CXEMY Ha OCHOBE YCJIOBUI 3aJ]auM U/UJIH CII0CO0a €€ PEIICHNUs;

e Cco3/laBaThb BepOaJIbHbIE, BELIECTBECHHbIE M HMH(POPMAIIMOHHBIE MOJEIU C
BBIJICTICHUEM CYIIECTBEHHBIX XapaKTEPUCTHUK OOBEKTa JJisi OMpeAesieHus crocobda
pelIeHus 3aJa4l B COOTBETCTBUHU C CUTYyAIUEN;

e 1peoOpa3oBbIBaTh MOJEIA C LEIbI0  BBIABICHHS  OOIIMX  3aKOHOB,
ONPEAENSAIOIUX TaHHYIO TPEAMETHYIO 00J1acTh;

® IIEPEBOJAUTH CIOXHYIO [0 COCTaBy (MHOTOACHEKTHYI0) HH(QOpMAIUIO U3
rpaduyeckoro win (popMaIn30BaHHOTO (CUMBOJIBHOTO) HPEJCTABICHUS B TEKCTOBOE, U
Ha000POT;

® CTPOUTH CXEMY, QITOPUTM JCHCTBUSA, HCIPABIATH WM BOCCTAHABIIMBATH
HEU3BECTHBIN paHee alrOPUTM Ha OCHOBE MMEIOILIErocsl 3HaHUsI 00 00BEKTE, K KOTOPOMY
MIPUMEHSETCS aJTOPUTM;

® CTPOHUTH JJOKA3aTENIbCTBO: MPSMOE, KOCBEHHOE, OT IPOTUBHOTO;

® aHAJIU3HPOBATH/peIECKCUPOBATh OMNBIT pa3pabOTKU M peanu3aluu y4eOHOTO
IIPOEKTa, UCCIEA0BaHUs (TEOPETUUECKOT0, IMIUPUUECKOT0) HA OCHOBE MPEI0KEHHON
MpoOJEMHON CHUTyalluu, MOCTABJICHHOM WENM W/WIM 3aJlaHHbIX KPHUTEPUEB OLEHKH
MPOJIyKTa/pe3ynbTaTa.

8. CwmpicnoBoe uteHue. OOyJaroNuiics CMOXKET:

® HaxoJUTh B TEKCTE TpeOyemMyro HH(OpMaIUIO (B COOTBETCTBUH C LIETSIMU CBOEH
JESATEIIbHOCTH);

® OPHEHTHPOBATHCA B COACPKAHUMU TEKCTA, IOHUMATh LIEJIOCTHBIA CMBICI TEKCTAa,
CTPYKTYPUPOBATH TEKCT;

® YCTAaHaBJIMBaTh B3aUMOCBSI3b ONUCAHHBIX B TEKCT€ COOBITUM, SIBJICHU,
MPOILIECCOB;

® PE3IOMHUPOBATH IIABHYIO UACHO TEKCTA;

® IpeoOpa3oBbIBaTh TEKCT, «IEPEBOJS» €ro B JIPYIyl0 MOJAIbHOCTD,
MHTEPIPETUPOBATH TEKCT (XY10’KECTBEHHBIM U HEXYI0’KECTBEHHBIN — y4eOHBIH, HAy4YHO-
MOMYJIAPHBIHN, HHPOPMAIIMOHHBIH, TeKeT non-fiction);

® KPUTHYECKU OLICHUBATh COjAepkKaHUE U (OPMY TEKCTA.

9. ®opmupoBaHHUE W PA3BUTHE IKOJIOTHMUECKOTO MBIIUICHUS, YMEHHE MPUMEHSIThH
€ro B II03HABATCIbHOW, KOMMYHMKATUBHOM,  COLMAJBbHOW  MPAKTUKE U
npodeccruoHaIbHON opueHTauu. OOyJaromMics CMOXKET:

® ONpENENsATh CBOE OTHOIIEHUE K TPUPOAHON CPEE;

® aHAJIM3UPOBATH BIUSHUE IKOJOTHUYECKUX (PAaKTOPOB Ha Cpely OOMTAHUS KUBBIX
OpraHU3MOB;

® [IPOBOJIUTH MPUUYMHHBIA U BEPOSITHOCTHBIN aHAIN3 HKOJIOTMYECKUX CUTYalUi;

® [IPOTHO3MPOBATh U3MEHEHHUS CUTYyallMU MPU CMEHE JEUCTBHS OAHOrO (hakTopa
Ha JIeWiCTBUE APYToro GakTopa;



® PacHpoCTPaHATh KOJOTMYECKUE 3HAHUS M YYaCTBOBATh B NPAKTUYECKHX JEJIax
0 3alIUTE OKPYKAIOIIEH Cpeibl;

® BBIpaXaTh CBOE OTHOIICHHE K MPHUPOJAE Yepe3 PUCYHKU, COUMHEHHMS, MOJIEIH,
MIPOEKTHBIE PAOOTHI.

10. PasBurtrie MOTHBaUMM K OBJIAJCHUIO KYJIbTYpPOW AKTUBHOTO WCIOJIb30BAaHMS
CJIOBapeul U APYrux MOUCKOBBIX CUCTeM. OOYyJarOmIHiicss CMOXKET:

® OmpeaesITh HEOOXOIMMBIE KIIIOUEBbIE TIOMCKOBBIE CJI0OBA U 3aIIPOCHI;

® OCYHIECTBIISITH B3aUMOJICUCTBUE C DJIEKTPOHHBIMU TTOUCKOBBIMH CUCTEMAMHU,
CJIOBAPSIMH;

e (opMHpPOBATH MHOXKECTBEHHYIO BBIOOPKY M3 MOMCKOBBIX HMCTOYHUKOB JIJIS
O00BEKTUBU3ALINN PE3YTHTATOB MTOUCKA,;

® COOTHOCHUTH IOJIyYEHHBIEC PE3YJIbTATHI TOMCKA CO CBOEH JIEATEIBbHOCTBIO.

KommynukaTtuBubie Y'Y/

11. VYmeHue OpraHu30BBIBATH YYE€OHOE COTPYAHUYECTBO U COBMECTHYIO
JESITeIbHOCTh C YYUTEJIEM U CBEPCTHUKAMHU; paboTaThb WHAMBUAYAIbHO U B TpYyIIIE:
HaXOAUTh OOLIee pelIeHue U pa3peniaTb KOH(QIMKTH HA OCHOBE COTJIACOBAHUS MO3UILIMM
U ydyeTa MHTEepecoB; (pOpMyIMpOBaTh, apryMEHTHPOBaTh U OTCTAaUBaTh CBOE MHEHHE.
OO0y4aronuicst CMOXET:

— OIpPEAENATh BO3MOKHBIE POJIM B COBMECTHOM JI€ATEIBLHOCTH;

— WrpaTh ONPEIEICHHYIO POJIb B COBMECTHOM JAESATENbHOCTH;

— NPUHUMATh MO3MUIMI0 COOECETHNKA, TOHUMAsl MO3UIUIO JIPYroro, pa3indyarbh B
€ro peuu: MHEHHE (TOUKY 3pEHMs), J10Ka3aTeIbCTBO (apryMeHThI), (haKThl; TUIOTE3bI,
aKCHOMBI, TEOPHH;

— ONpENENsITh CBOM JACUCTBUS U JCHCTBUS MapTHEPa, KOTOPbIE CIIOCOOCTBOBAIU
WJIM TPENSATCTBOBAIN MPOAYKTUBHOM KOMMYHUKAIUY;

— CTPOUThH MO3UTHBHBIE OTHOIICHHS B MpolLecce y4yeOHOM M MO3HaBaTEIbHON
NEeSATENBHOCTH;

— KOPPEKTHO U apryMEHTHUPOBAHHO OTCTaMBaTh CBOKO TOUKY 3PEHUS, B JUCKYCCUU
YMETh BBIIBUraTh KOHTPApryMeHThI, Hepedpa3upoBaTb CBOIO MbICHb (BJIaJCHHE
MEXaHU3MOM 3KBUBAJIEHTHBIX 3aMEH);

— KPUTHUYECKHM OTHOCUTBCA K COOCTBEHHOMY MHEHHIO, C JOCTOMHCTBOM
MPU3HABaTh OIIMOOYHOCTH CBOEI0 MHEHUS (€CIIM OHO TAKOBO) U KOPPEKTUPOBATH €T0;

— Mnpejarath aJbTEPHATUBHOE pelIeHUE B KOH(IUKTHON CUTYalINH;

— BBIAENATH OOLIYIO0 TOUKY 3pEHUS B IUCKYCCHUU;

— JIOrOBapUBaThCA O IMpaBWJIaX M BOIpOcax Ui OOCYXAEHHS B COOTBETCTBUM C
ITOCTABJICHHOW TNepe.l TPYIION 3a0a4ei;

— OpraHM30BBIBaTH yueOHOE B3aUMOJICHCTBUE B rpyIie (ONpeaessiTh 00Iue ey,
pacnpenesnsaTh poJiu, 10roBapuBaThCs APYT € APYIOM U T. 1.);

— YCTpaHATh B paMKax Juajiora pas3pbiBbl B KOMMYHHUKAllMU, OOYCIOBJICHHbBIE
HETTOHUMAaHUEM/HETIPUSATHEM CO CTOPOHBI COOECETHNUKA 3a71a4uH, POPMBI HIIH COACPIKAHUS
JManora.

12. 'YMeHue OCO3HAHHO HCIOJIb30BaTh PEUEBBIE CPEACTBA B COOTBETCTBUU C
3a/layeil KOMMYHHMKAIIMU JIJIsl BBIPAXKEHUSI CBOMX UYYBCTB, MbICIIEH M MOTpEeOHOCTEN IJist
MJIAHUPOBAHMSI U PETYJSIUU CBOEH JESTeNbHOCTH; BIAJEHUE YCTHOM M MHCbMEHHOU



pEeYbI0, MOHOJIOTUYECKON KOHTEKCTHOU peubto. OOyJaronuiicss CMOXKET:

® OIpeAesATh 3a/1ady KOMMYHHUKAIIMU U B COOTBETCTBUHU C HEW OTOMpaTh peUYEBbIC
CPEICTBa;

e 0TOMpPATh U HCIIOJNB30BATh PEUEBHIE CPEACTBA B IPOLECCE KOMMYHHKAIUU C
OPYTUMHU JIFOAbMU (IMAJIOT B Mape, B MAJIOM Tpynne u T. 1.);

® NPEJICTaBISATh B YCTHOW WM NHUCHBMEHHOM (opme pa3BepHYTHIH I1aH
COOCTBEHHOM AESITENIbHOCTH;

e coONr0AaTh HOPMBI MMyOJUYHOM peyM, PErJaMeHT B MOHOJIOre M JUCKYCCHU B
COOTBETCTBUM C KOMMYHHKAaTUBHOM 3aJ1a4yei;

® BBHICKa3bIBaTh MU OOOCHOBBIBATh MHEHME (CYXkJIECHHME) M 3alpaliuBaTb MHEHUE
[IapTHEpa B paMKax JIHAJIOra;

® TIPUHUMATH PEIICHUE B XOJI€ AUAJIOTa U COTTIACOBBIBATH €r0 C COOECETHUKOM;

® CO3[aBaTh IIMCbMEHHBIC «KJIMIIMPOBAHHBIE)» W OPUTHHAIBHBIE TEKCTHI C
HCIIOJIb30BaHUEM HEOOXOANMBIX PEUEBBIX CPE/ICTB;

® JCIOJB30BaTh BepOalibHble CpPEACTBA (CpPEICTBAa JIOTMYECKOW CBSI3U) IS
BBIJICJICHHS CMBICJIOBBIX OJIOKOB CBOETO BBICTYIUICHHUS;

® UCIIOJNIb30BaTh HEBEpOAIbHBIE CPEACTBA WM  HAlVISIIHBIE  MaTepHabl,
[IOJIFOTOBJICHHBIE/0TOOpaHHBIE TIOJT PYKOBOJICTBOM YUHUTEIS;

e JieNaTb  OLICHOYHBIM  BBIBOA O  JOCTHKEHHHM ILIENM  KOMMYHUKALMH
HEINOCPEACTBEHHO IOCJIE 3aBEPIICHUS] KOMMYHMKATUBHOTO KOHTAaKTa M OOOCHOBBIBATh
ero.

13. ®opmupoBaHHE W Pa3BUTHE KOMIIETEHTHOCTH B OOJACTH HWCIOJB30BaHUS
MH()OPMAIMOHHO-KOMMYHUKAMOHHBIX TexHosornil (mamee — WKT). OOyuaronmiics
CMOXET:

e [[CJICHANIPABICHHO MCKATh W MCIOJb30BaTh HH(POPMALIMOHHBIE PECYPCHI,
HE0OXOAMMBIE JUIsl pelIeHUs] y4eOHBIX U IPAKTUYECKUX 3a7a4 ¢ nmoMolbio cpencts UKT;

e BbIOMpaTh, CTPOUTH M HCHOJB30BaTh aJEKBATHYI0 HWH()OPMALMOHHYIO MOJENIb
Ui TIepelayl CBOMX MBICIEH CpEeICTBAaMH €CTECTBEHHBIX U (DOPMAaJbHBIX SI3BIKOB B
COOTBETCTBHHM C YCIOBUSIMU KOMMYHUKALINH;

® BbIIENATh HWHGOPMALMOHHBIA aCHEeKT 3aJlayd, ONEepUpoBaTh JAAHHBIMH,
HCIIOJIb30BaTh MOJENb PEIICHUS 3a/1a4H;

® UCIOJIb30BaTh KOMIIBIOTEPHBIE TEXHOJOTMU (BKJIOYas BBIOOpP aJEeKBATHBIX
3a/laye€ MHCTPYMEHTAJbHBIX IPOrPAMMHO-AIAPATHBIX CPEACTB M CEPBUCOB) JUIA
pelieHnss UHPOPMAIMOHHBIX U KOMMYHHUKALIMOHHBIX Y4Y€OHBIX 3aJlad, B TOM 4YHCIIE:
BbIUMCJIICHUE, HalUCaHUe [HCEM, COYMHEHHWH, [OKIaaoB, pedepaToB, CO3AaHHE
MPE3EHTALMHU U JIp.;

® JCIOJb30BaTh MHPOPMAIMIO C YIETOM 3TUYECKUX U MTPABOBBIX HOPM;

® C037aBaTh MH(POPMALIMOHHBIE PECYPCHI PA3HOTO THUMA U AJI PA3HBIX ayIUTOPHI,
cobJiroaaTh HH(POPMAIIMOHHYIO TUTHEHY U MpaBuiia HHOOPMAIIMOHHONW 0€301MacHOCTH.

npeomemusle:

1) popmupoBaHue MPEACTABICHHNA O MaTEMaTHKE KakK O METOAE ITO3HAHMS
JEUCTBUTEILHOCTH, TIO3BOJISIIOIIIEM ONUCHIBATh W HM3ydaTh pEaJbHbIE MPOIECCHl U
SIBJICHUS



2) pa3BuTHE yMEHHW paboTaTh ¢ y4YeOHBIM MAaTEMATUYECKHM TEKCTOM
(aHanu3upoBaTh, U3BJIEKATh HEOOXOAMMYIO MH(OPMAIINIO), TOYHO U TPAMOTHO BbIPaXKaTh
CBOU MBICIIU C IPUMEHEHNEM MAaTEMATHYECKON TEPMUHOJIOTUN U CUMBOJIUKH, TIPOBOJAUTH
Kiaccudukanuu, JIOTHYeCKhe OOOCHOBaHHUSA, JIOKa3aTelibcTBa  MaTEMaTHYECKUX

YTBEPKICHUN;
3) pa3BuTHE TPEACTABICHUNA O YMCIIC U YMCIOBBIX CHCTEMax OT HATYPaJIbHBIX 10
NEUCTBUTEIBHBIX  YHCEN; OBJIaJICHUE HaBbIKAMU  YCTHBIX, MACbMEHHBIX,

MHCTPYMEHTAJIbHBIX BHIYMCIICHUM;

3) oBNa/iecHUE TEOMETPUIECKUM SI3BIKOM; PA3BUTHUE YMEHUS MCIIOJIb30BATh €ro IS
OMMCAHUSI  MPEIMETOB  OKPYXXAloWIEro  MHUpa;  pa3BUTUE  MPOCTPAHCTBEHHBIX
MIPEACTABICHU, N300pa3UTEIbHBIX YMEHUI, HABBIKOB T€OMETPUUECKUX TOCTPOCHHIA;

4) hopMHUpOBaHHE CUCTEMATUIECKUX 3HAHHUIA O TUIOCKUX (PUTYpax U UX CBOMCTBax,
IIPEACTABICHUM O IPOCTEHMIIMX IPOCTPAHCTBEHHBIX TEJAX; Pa3BUTHE YMEHUU
MOJIETUPOBAHUS PEAbHBIX CUTYAIMI Ha S3bIKE T€OMETPHUU, UCCIIEIOBAHUS TTOCTPOCHHON
MOJIEH C UCIIOJIb30BAHUEM F€OMETPUUECKUX MTOHSATHI;

5) oBnajienue  NPOCTEHIIMMHU  CIIOCOOAMH  MPEJICTABJICHUS W aHaAJIW3a
CTaTUCTUYECKUX  JIaHHBIX; (OPMUPOBAHUE TPEJCTABICHUA O CTAaTUCTHUYECKHUX
3aKOHOMEPHOCTSIX B peajJbHOM MHpPE U O Pa3jIU4HbIX CIMOC00aX HUX H3Y4YEHUs, O
MPOCTEUIINX BEPOSTHOCTHBIX MOJIEISAX; Pa3BUTHE YMEHUW W3BIEKaTh HHQPOPMAIIUIO,
MIPE/ICTABJIICHHYIO B TAaOJIMIIAX, HA JUarpaMMax, rpadukax, OMUChIBaTh U aHATU3UPOBAThH
MAaCCHUBBI YUCJIOBBIX JAHHBIX C TOMOIIBIO MOAXOASIIUX CTATUCTUUECKUX XapPAKTEPUCTHK,
HCIIOJB30BaTh TOHUMAHHE BEPOSITHOCTHBIX CBOMCTB OKPYXKAIOUIUMX SIBICHUW TMpHU
MIPUHATUH PEIICHUM;

6) pa3BUTHE YMCHHI NMPUMEHATHh W3YYCHHBIC MOHATHS, PE3yJbTaThl, METOIBI JIJIS
pemieHus 3aJad MPaKTUYECKOTO XapakTepa M 3aJad U3 CMEXHBIX JHCLHMIUIMH C
UCIIOJIb30BAaHUEM TIPU HEOOXOAMMOCTH CIPABOYHBIX MAaTE€pUAlOB, KOMIIBIOTEPA,
MI0JIb30BATHCS OLEHKOW U NPUKUAKOW MPU MPAKTUYECKUX PACUETAX;

7) opmupoBanne  WHGOPMAIIMOHHON W QITOPUTMHUCCKOW  KYJIbTYPBHI;
dbopMHUpOBaHUE TIPEACTABJICHUS O KOMIBIOTEpE KaK YHUBEPCAIHLHOM YCTPOWCTBE
00paboTkn WHGOPMAIIUM, PA3BUTHE OCHOBHBIX HABBHIKOB M yYMEHHUM HCIIOJIB30BaHHS
KOMITBIOTEPHBIX YCTPOMCTB;

8) bopmupoBaHrne yMeHU# GopMalu3aliid ¥ CTPYKTypUpOBaHHsS HH(OpMAIUH,
YMEHUSI BBIOMpATh CIOCOO TPENCTaBlICHUs JAaHHBIX B COOTBETCTBUU C TOCTABICHHOM
3ajayel —  Ta0nMIbl, CXEeMbl, TIpaduku, AUarpaMMmbl, C HCIOJIb30BAHHEM
COOTBETCTBYIOIIHUX MTPOTPAMMHBIX CPEICTB 00OPAOOTKU JaHHBIX;

9) bopMupoBaHHE HABBLIKOB M YMEHHUH 0€301acHOr0 H IEJIeCO00pa3HOro
MOBEJICHUS TIpU paboTe ¢ KOMIIBIOTEPHBIMU MporpamMmMamMu U B HHTepHeTe, ymeHuUs
coOJII01aTh HOPMbI UH(OPMAIIMOHHON 3TUKHU U TIPaBa.

COIEPKAHHUE YYEBHOTI'O NIPEIMETA
DJieMEeHThI TEOPHUU MHOKECTB U MATEMATUHYECKOM JIOTUKH
Cornacao ®I'OC ocHOBHOTO 001IeT0 00pa30BaHUs B KypC MAaTeMaTHKH BBEJICH
pasnen «Jlormka», KOTOPBIA HE MPEANoaraeT JAOMOTHUTEIBHBIX YaCOB HA M3YYCHUH U
BCTPAMBAETCS B PA3JIMYHBIE TEMbl KypCOB MaTEMAaTUKH U HH(POPMATUKHU U TIPEIBAPSCTCS
03HAKOMJICHHUEM C DJIEMEHTAMH T€OPUH MHOKECTB.



MHo:xecTBa M OTHOLLICHUSI MEXKIY HUMHU

MHOX€CTBO, Xapakmepucmuyeckoe C80UCMB0 MHOHCECMEd, SDIIEMEHT MHOXKECTBA,
nycmoe, KOHeyHoe, OeckoHeyHoe MHodxcecmeo. IlogmHoxkecTtBo.  OTHOUIEHUE
NPUHAAJICKHOCTH, BKIIIOYECHHS, PABEHCTBA. DJIEMEHTHl MHOXKECTBA, CIOCOOBI 3aJaHus
MHOXXECTB, pACHO3HABAHUE  NOOMHONCECME U  INeMEeHMO8  NOOMHON*CECME  C
UCnoIb308aHUEM KpY208 Juepa.

Onepanum HAI MHOKECTBAMU

[lepeceueHre U 0ObEIMHEHUE MHOXKECTB. PasHocmb MHOXMCEcms, O0ONOJHEeHUe
MHOMcecmea. Hnmepnpemayusi onepayuti HAO MHONCECMBAMU C NOMOWDBIO KPY208
Diinepa.

DJIeMEeHTbI JIOTUKH

Omnpenenenue. YtBepxkaeHus. JlokazarenbcTBo. Jloka3aTenbCTBO OT MPOTUBHOTO.
IIpumep 1 KOHTpIIpUMED.

Bricka3biBaHus

HMCTUHHOCTh W JIO)KHOCTh BBICKa3bIBaHUS. Cl0JCHblE U NPOCHIblE 8bICKA3LIBAHUL.
Onepayuu HAO BbICKA3LIBAHUAMU C UCNOTb30GAHUEM JIO2UHUECKUX C8A30K. U, UIU, He.
Ycnosuvie gvickazvieanus (umniuxayuu).

HarypajbHble 4nciia v HYJIb

HartypajbHblil psit YuceJ U ero CBOMCTBA

HarypanbHOoe 4ucCiio, MHOXECTBO HATypaJbHBIX 4YHCEI U €ro CBOWCTBA,
M300paKeHHE HATypajbHBIX YHCEJ TOYKAMHM Ha YHMCIOBOM mNpsMoi. lcmonp3oBaHue
CBOWCTB HaTypaJIbHBIX YUCEI ITPU PEIICHUU 3a7a4.

3anuch U YTEHHE HATYPAJIbHbIX YHCeJI

Paznmuune mexny mudpoit u yncnoM. IlozunmonHas 3anuchk HaTYypajIbHOTO YMCIIA,
MIOMECTHOE 3HayeHue UUQPHI, pa3psaabl U KIACChl, COOTHOIICHUE MEXIY JIBYMS
COCEJTHUMU Pa3psAHbIMUA €IMHULIAMU, YTCHUE U 3alIMCh HATYPaJIbHBIX YUCEIL.

OxpyrieHue HATYPAJIbHBIX YK CeJ

Heobxoaumocth okpyrieHus. [IpaBusio okpyrieHus HaTypalbHbIX YUCEN.

CpaBHeHHe HATYPAJILHBIX YHCeJI, CPaBHeHHUE ¢ Yucaom (

[ToHsTHE O CpaBHEHUU YHUCEJI, CPABHEHNUE HATYPAJIBHBIX YHCEN APYT C APYTOM U C
HyJIEM, MaTeMaTU4YeCcKasl 3alruch CPaBHEHUMN, CTIOCOOBI CPABHEHMSI UM CETT.

JleiicTBHSI C HATYPAJIbHBIMH YHCJIAMU

CnoxeHrue M BbIYMTAHWE, KOMIIOHEHTBI CJIOKEHUSI M BBIYMTAHUSA, CBSI3b MEXKIY
HHUMU, HAX0XXJIEHUE CYMMBbI U Pa3HOCTH, U3MEHEHUE CYMMbI U PA3HOCTH MPU U3MEHCHUU
KOMITOHEHTOB CJIOKEHHS U BBIYUTAHUA.

YMHOKEHUE U JETICHNE, KOMIIOHEHTBI YMHOKEHUS U JIETICHUS, CBSI3b MEXKAY HUMH,
YMHOXXEHHUE M CJIO)KEHHE B CTOJOWK, JEJE€HHWE YTrOJIKOM, IPOBEpPKa pe3yJjbTara C
MTOMOIIBIO MPUKUJKU U OOPATHOTO JICHCTBUSI.

IlepeMeCcTUTENBHBIN M COYETATENbHBIM 3aKOHBI CJIOXKEHUS W YMHOMKCHUS,
pactpenenuTebHbI 3aKOH YMHOXEHHUS OTHOCHUTEIBHO CIIOKEHUS, 000CHO8aHUE
aAn2opUMMO8 8bINOIHEHUS apupmemusdeckux Oetcmesuil.

CreneHb ¢ HATYpPaJbLHBIM MOKa3aTeJIeM

3anuch 4uciia B BUAE CYMMBI pPa3psiAHBIX ClIAraeMbIX, MOPSIOK BBITOJIHEHUS
JIEUCTBUMA B BBIPAXKECHUSX, COJEPKAIIUX CTEIEHb, BBIYUCICHUE 3HAYCHUN BBIPAKECHUH,
COAEPKALIUX CTEIEHb.



Yucii0BbIe BHIPAKEHUSA

UucnoBoe BbIpaKEHUE U €ro 3HAUCHUE, TTOPSIOK BBITOJHEHUS IEHCTBHM.

lejieHHne ¢ 0CTATKOM

JleneHune ¢ OCTaTKOM HAa MHOKECTBE HATYPaJIbHBIX YHCEI, C8OLUCMBA OeleHUs C
ocmamxom. IIpakTHdecKue 3aja4u Ha JIEJICHUE C OCTATKOM.

CBoiicTBa M NIPU3HAKHU AeJIMMOCTH

CBOWMCTBO J€IMMOCTUA CYMMBI (pa3HOCTH) Ha yucio. [Ipu3Haku genuMocTtu Ha 2, 3,
5,9, 10. IIpusnaku denumocmu ua 4, 6, 8, 11. JJoxazamenbcmeo npusHakos 0eiumocmu.,
Pemenne mpakTuyeckux 3aad ¢ MPUMEHEHUEM MMPU3HAKOB JICIIMMOCTH.

Pa3jioxkeHue 4ync/ia Ha NPOCTbIe MHOKUTETH

[IpocThie U cocTaBHBIC YHCIIA, peutemo Ipamocgena.

Paznoxenue HaTypaJlbHOTO YHCIIa HAa MHOXHUTEIH, PA3JI0KEHUE Ha IPOCTHIE
MHOXUTENN. Konuuecmeo derumeneu yucaa, anieopumm pasiodcenusl Yucia Ha npocmole
MHOJMCUMENU, OCHOBHASL MeopeMa Apu@dMemuKu.

AJiredpanyeckue BbIpaKeHHs

Hcnonb3zoBanue OykB jis  OOO3HAYEHUSI YHUCEJ, BBIUUCICHHUE 3HAYCHUS
anredpanvyeckoro BBIPAKEHUS, TPUMEHEHHE aireOpanvyecKuxX BBIPAKECHUN I 3aIllucu
CBOMCTB apruMeTUUYECKUX ACUCTBUHN, MpeoOpa3oBaHuE aIreOpandecKiuX BbIPaKCHH.

Jeaurenu u KpaTHbie

Jlenutenb U ero CBOMCTBA, OOIIMI JEIUTENb ABYX M 0oJiee yucel, HauOOoIbIInuN
oOmuii JenuTenh, B3aWUMHO TIPOCTHIC YHWCJIA, HAXOXKICHHWE HAWOOJBIIEro OOIIero
nenurtens. KpaTtHoe u ero cBoicTBa, o0Iiee KpaTHOE ABYX W Oojiee dncesl, HANMEHbIIEe
o01ee KpaTHOE, CITOCOOBI HAXOXICHHSI HAMMEHBITIETO O0IIEro KPaTHOTO.

Apodu

OObIKHOBEHHBbIE APOOH

Hounst, gacth, n1poOHOE 4YMCcio, poOb. JpoOHOE 4UMCIO Kak pe3ynbTaT JeJeHUS.
[IpaBunbHBIC M HETIPABWIbHBIE APOOH, CMEIIaHHAs JPOOh (CMEIIAaHHOE YUCIIO).

3anuch HATypalbHOTO 4YHWCIa B BHUAE JApoOM C 3aJaHHBIM 3HAMEHATEJIEM,
mpeoOpa3oBaHKe CMEIIAHHOM ApoOU B HETPABWIBHYIO IPOO0b U HA00OPOT.

[IpuBenenue napobeit k oOmemy 3HameHarento. CpaBHEHHE OOBIKHOBEHHBIX
TPOOCH.

CnoxxeHre W BBIYMTAHHE OOBIKHOBEHHBIX JApoOEiH. YMHOXEHHE U JeJCHHE
O0OBIKHOBEHHBIX JAPOOEH.

Apudmernueckue 1eUCTBHS CO CMEIIAHHBIMU IPOOSIMH.

Apudmernueckue 1eUCTBUS C TPOOHBIMU YHCIAMHU.

Cnocobvl  payuonanuzayuu GblYUCIEeHUN U UX HNPUMEHeHUe Npu 6blNOJHEeHUU
oeticmauil.

JecaTu4HbIE IPOOH

[lemass m npoOHas wacTu naecaTmuHOM npobu. IIpeoOpa3zoBaHHe IECATUUHBIX
npobeit B 0ObIKHOBeHHBIE. CpaBHEHUE NECATUYHBIX ApoOeit. CrlokeHne W BhIUUTAHUC
NeCATUYHBIX Jpobeii. OKpyrieHue NeCATHYHBIX JpoOei. YMHOXEHHWE U JIeJICHUe
NECATHYHBIX JIpoOei. [Ipeobpazosarnue 0ObIKHOBeHHBIX Opobell 8 Odecsimuunvie OpooOU.
Koneunvie u beckoneunvle decsamuumvle Opoou.

OTHoLIeHHE ABYX YK Ce



Macmtab Ha naHe m kapte. [Ipomopruu. CBoiicTBa MpONOPIUi, TPUMEHEHUE
IPOIOPLMI U OTHOILIEHUM MPU PEILICHUH 3a]1ay.

Cpennee apumeTnyeckKoe quce.l

Cpennee  apudmernueckoe  AByX  yucen.  M300pakeHHe  CpeaHero
apu(pMETUYECKOTO JIBYX YHCENl Ha YMCIOBOHM MpsiMoil. PerieHne mpakTUYecKux 3ajaad C
IpUMEHEHHEM cpenHero apudmernyeckoro. Cpednee apugmemuueckoe HECKOAbKUX
yucer.

IIpoueHTsI

[TonsiTue nponeHTa. BeluuciaeHnue npoueHToB OT YUCIA W YKCIA 10 U3BECTHOMY
MIPOLICHTY, BBIPA)KEHUE OTHOLUEHUS B MPOLIEHTaX. PelleHne HECIOXKHBIX MPaKTHYECKUX
3a/1a4 ¢ NPOLEHTaMHU.

JAnarpammabl

Cron0OuaTeie U KpyroBble auarpaMmmbl. M3BiedueHne MHPOpMalUuy W3 JHATPAMM.
H3006pasicenue ouazpamm no Yucio8biM OaQHHLIM.

PanuonajabHbIE 4nc/Ia

[Mos0:kNTENbHBIE U OTPUIIATEIbHbIE YHCJIA

N300paxeHue 4yucesl Ha YUCIOBOM (KOOpAMHATHOM) mpsiMoii. CpaBHEHHE YHCEI.
Mopaynp 4ucia, TEOMETpPUYECKas UHTEpOpeTanus MOAyis uucia. JleldctBus ¢
MOJIOKUTEIBHBIMUA U OTPULIATEILHBIMU YCIaMUd. MHOXECTBO LIEJIBIX YHCEIL.

IloHsiTHEe 0 PaNMOHAJBLHOM 4YHUcJe. [lepsuunoe npedcmasienue 0 MHOI*CECMBE
PAyUoOHaNbHBIX Yucen. JJeUCTBUS C palluOHATbHBIMH YHCIaMHU.

Pemenue TekCcTOBBIX 32124

EnuHuubl m3mMepeHMii: JUIMHBI, UIOMAAA, 00bEMA, MAacChl, BDEMEHHU, CKOPOCTH.
3aBUCUMOCTH MEXIY €IMHHUIAMHU M3MEPEHHS KaKI0W BETUUYHHBI. 3aBUCHUMOCTU MEXKY
BEJIMYMHAMU: CKOpPOCTh, BpPEMs, PACCTOSHUE; MNPOU3BOJIUTEIBLHOCTh, BpeMs, padoTa;
1I€Ha, KOJIMY€ECTBO, CTOUMOCTb.

3amauu Ha Bce apudmMeTHYecKUEe NeHCTBUSA

Pemmenue TekCTOBBIX 3a/1au apudmeTrdeckum criocoboM. Mcrnons3oBanue Tabiuil,
CXEM, YEPTEkKEM, IPYTUX CPEACTB MPEACTABICHUS JaHHBIX IPU PEUICHUH 3a/1a4H.

3amayu HA IBUKeHHE, PA00Ty U MOKYNKH

Peienrie HeCcOXKHBIX 3a7]a4 HA IBM)KEHHE B TTPOTUBOIIOIOKHBIX HAMPABICHUSAX, B

OJIHOM HAIpABJIICHUU, JIBUKEHUE IO PEKE MO TEUEHUIO W MPOTHUB TEeUeHUs. PermieHue
3aJ1a4 Ha COBMECTHYIO pa0doTy. [IpuMenenue npoOeit pu pereHuu 3aaay.

3axa4u HA YACTH, 101U, IPOLECHTHI

Pemenue 3amay Ha HaxXOXACHHE YaCTU YUCJIA M 4YUCIA MO €ro yactu. Pemenue
3a/1a4y Ha NPOLEHTHI U J0Jd. [[puMeHeHne nponopiuil npy peeHny 3aaay.

Jlornyeckue 3agaumn

PelieHue HECOXKHBIX JIOTHYECKUX 3a51ad. Peulenue noeuyeckux 3a0ay ¢ nOMowbio
epacghos, madbauy.

OcHOBHbIe MeTOAbl pelleHUs] TEKCTOBBIX 3a4a4d: apupMEeTHUECKUid, mepedop
BapUAHTOB.

Harasimnasi reomerpus

durypsl B OKpyXKawimiem Mupe. Harmsgueie mnpencTtaBieHus o Qurypax Ha
IJIOCKOCTHU: MpsAMasi, OTPE30K, JIyY, YroJl, JOMaHas, MHOTOYTOJIbHUK, OKPYKHOCTb, KPYT.
YeTbIpexXyroJbHUK, MNPSMOYTOJbHUK, KBajpar. TpEeyrojlbHUK, 6udbl mMpeyeobHUKOS.



Ilpasunvnvie mnozoyeonvnuku. V300pakeHHe OCHOBHBIX T'€OMETPUUYECKUX (uryp.
Bzaummnoe pacnonoocenue 08yx npamulx, 08yX OKpYIHCHOCHEU, NPAMOU U OKPYIHCHOCU.
JlnmuHa oTpeska, JiomaHoi. EnuHunsl usmepenus 1iuuHbl. [locTpoeHne oTpeska 3a1aHHON
muHbl. Bunsl yrioB. ['pamycHas mepa yria. M3MepeHue W TOCTPOECHHE YIJIOB C
NOMOIIIBIO TPAHCIIOPTHUPA.

[lepumerp mMHoroyrosbHuKa. [loHATHE MIOMAAU (PUTYPHI; €AMHUIIBI U3MEPEHUS
wiomaau. [lnomane npsiMoyronbHuKa, kKBajapaTa. [I[pubnmkeHHoe U3MEpeHHe TUIOIIaIn
¢buryp Ha keTdaroi Oymare. Pasnogenukue gueypuol.

Harmsimaple  mpeAcTaBieHWsT O MPOCTPAHCTBEHHBIX  (urypax:  KyoO,
napajuiefienunen, npu3Ma, Nupamuia, Imap, cdepa, konyc, mumusap. M3obpaxenue
NPOCTPAHCTBEHHBIX  uryp. Illpumepvr ceuenuu. Mnozoepannuku. Ilpasunvhvie
MHo2oepanHukuy. ITpuMepsl pa3BepTOK MHOTOIPAHHUKOB, HIMJIMHAPA U KOHYCA.

[Tonsitue obbveMa; equHUIEI 00BeMa. OObEM MPSIMOYTONIHHOTO MapasuIeIeuIea,
KyoOa.

[Tonsitue o paBeHcTBe (uryp. LlenTpanbHasi, oceBasi U 3epKalbHAS CUMMETPUHU.
N300pakeHre CUMMETPUYHBIX (QUTYD.

Pemenue nmpakTHYeCKUX 3a71a4 ¢ MPUMEHEHUEM MPOCTEUIIINX CBOUCTB GUTyp.

Hcropust MaTeMaTUKH

lossnenue yugp, 6Oyke, uepoenugos 6 npoyecce cuéma u pacnpeoeienust
npodykmos nHa /[peenem bnusxcnem Bocmoxe. Ceazb ¢ Heonumuueckou pesonoyuetl.

Poowcoenue wecmuoecamepuunoti cucmemsl cuucaenus. llosenenue oecamuuHol
3anucu yucei.

Pooicoenue u pazsumue apugpmemuxu namypanouoix wucen. HOK, HOJ[, npocmuoie
yucna. Pewwemo Spamocgena.

llosenenue myns u ompuyamenvuvlx duceni 6 mamemamuxe opeenocmu. Ponv
Juogpanma. Ilouemy (—1)(—1) =+17?

Jlpobu 6 Basunone, Ecunme, Pume. Omkpvimue oecsaimuunwvlx opobeti. CmapurHvie
cucmemul mep. Jlecsimuunvle Opobu u mempuyeckas cucmema mep. JI. Maenuyxuii.



TEMATHUYECKOE INIAHUPOBAHHUE
C OITPEAEJIEHUEM OCHOBHBIX BU1OB YYEBHOU AEATEJBHOCTHU

5 KJace
Howmep HaunmenoBanue OcHOBHOE cojiepKaHKe KonuyectBo XapakTepucTuka
TJIaBbl/ riiaBbl/maparpada 4acoB OCHOBHBIX BHIOB YUCOHOU

naparpada NESATEITLHOCTH
[Taparpad | HarypanbHble unciia u IIKasbl 15 OnepupoBath Ha 0a30BOM YpPOBHE
1 MOHATUSMHU: HATYpPAJIbHOE YHUCIIO;
1 O6o03HaueHUs HarypanpHoe 4HCIIO, MHOXKECTBO 3 BBIIIOJIHATh CPAaBHEHUE YHCEN B
HATypaJIbHBIX YHCEIl HaTypaJbHBIX  4YHUCEl U  €ro pEANbHBIX CUTYallUsAX; OMEPUPOBATH
2 Otpe3sok. Jlnuna CBOMCTBA, n300pakeHue 3 Ha 0a30BOM YypOBHE IOHSATHUSIMHU:
oTpe3ka. TpeyrojapbHUK | HATYpaJbHBIX YHUCEN TOYKaMU Ha durypa, Touka, OTpPE30K, MpsiMasd,
3 [Tnockocts. [Ipsmast. YUCJIOBOM  IPSAMOM. Paznuune 2 1y, JIOMaHas, yroJ,
JIya Mexay  uappod W YHUCIOM. MHOTOYTOJIBHUK, TPEYTrOJIbHUK U
4 [lIxansl 1 KoopauHaTEl | [lo3uIMOHHAs 3aIKCh 3 YETBIPEXYTOJILHUK, MPSIMOYTOJIBHUK
5 MeHblie Wiy 0oJIbIIe HATYpaJIbHOTO YHCIIa, TIOMECTHOE 3 U KBaJpar, U300pakarb M3ydaemble
KOHTpOJ'H)HaH pa6OTa Ne 1 3HAa4YCHUC HI/I(I)pBI, pa3paabel  H 1 (1)I/Il"yp]51 OT PYKH U C IIOMOIIBIO
KJIACChl,  COOTHOIIEHUE  MEXIY JUHEHKM W [HUPKYJIS;  pemiaTh
JIBYMSI  COCETHUMHU  Pa3psSIHBIMU paKTUYECKUE 3a1aun C
€IUHUILIAMHU, YTEHUE U  3aIlUCh MPUMEHECHUEM MPOCTEUIINX CBONCTB
HaTypalbHBIX Yuceld. Durypsl B buryp;  BBITIOJHATH  M3MEpPEHUE
OKpyXaromeMm Mupe. HarmsnHsie JUIMH, PAcCTOSIHUM, C TOMOIIBIO
npeacTaBieHuss o  (urypax Ha WHCTPYMEHTOB JJIsl U3MEPEHUM JITTH

IJIOCKOCTH: TpsiMasi, OTPE30K, JIyd,
yroj, JIOMaHas, MHOTOYT'OJIbHUK.
JnuHa OTpe3Ka, JIOMaHOM.
[Toctpoenne oTpe3ka  3aJaHHOU
JMHBL.  EnvHUOBL  U3MepeHus
IUTMHBI, MAacChl, BDEMEHH, CKOPOCTH.
3aBUCUMOCTH MEXIY €IUHULAMU

" YTJIOB; BBIYUCIEATH PACCTOSHUSA HA
MCCTHOCTHU B CTaHAapPTHBIX
CUTyal X, BBIIIOJIHATD HpOCTGfIHIPIG

NOCTPOCHUSI M W3MEPEHUs  Ha
MECTHOCTH, HEOOXOIMMBIE B
pEAIbHON  KU3HU; OITUCHIBATH
OT/CIIbHBIC BBIJAOIINECS




U3MEpPEHUs JJIMHBI. [Tepumerp

MHOTOYTOJIbHHKA. TpeyroyibHUK,
8UO0bL mpey2onvHuKos. llpasunvhbie
MHO20Y20/IbHUKU.
YeThIpexyroabHUK,
MPSMOYTOJIBHHK, KBajpar.
N3o0Opaxenue OCHOBHBIX

reometpuueckux ¢uryp. Ilonsarue
O CpaBHCHUHM UHCEI, CpPABHEHUE
HaTypaJbHBIX YUCEN APYT C APYrom
U C HyJIEM, MaTeMaTUYEeCKas 3aluch
CpaBHEHUM, CIOCOOBI CpaBHEHUS
yucen. Poowcdenue u  pazsumue
apugpmemuku HAMypaibHulX YUCel.
llosisnenue  Odecamuunoii  3anucu
yucen. llosenenue yugp, 6yKs,
uepoanugos 6 npoyecce cuéma u
pacnpeoenenus  NPOOYKmos8  Ha
Jlpesnem  bauoxcnem  Bocmoke.
Ces3v c Heonumuueckou
pesooyuel.

pe3yJibTaThl, IOJYYEHHBIE B XOJI€
pa3BUTUA MATEMAaTHUKU KaK HAYKH;
3HATh MPUMEPHl MaTEMaTUYECKUX
OTKPBITUM M MX aBTOPOB, B CBS3M C
OTCUYCCTBECHHOM u BCEMUPHOU
VUCTOPUEHN; YUTAaTh M 3aIUCHIBATh
HAaTypaJibHbIE  YHWCJIA; BBIPAXKATH
OJHW E€IWHULIBI W3MEPEHUS JIUHBI
yepes IpPYTHE; ONPEAETATD
KOOpJIMHATHI HA JIy4€ U OMNpPEIEIISITh
TOYKY TI0 €€  KOOpAWHATaM;

BbIpaXXaThb OJHHU CANHUILIBI
HN3MCPCHHA MACCBl 4YCPC3 APYIUC,
onepuposams NOHAMUAMU.
HamypaibHo€ YUC]0, MHOMCeECMB0
HamypaibHblX quceil,
ceomempudeckas unmepnpemauyus
HamypailbHblX, pasencmeo,
qyucioeoe pPaeerHcmeo, qyucioeoe
HepaeeHcmeo, NOHUMAMb u

00BACHAMb ~ CMBICT  NO3UYUOHHOLU
3anucu  HAMYPAIbHO20 — YUCAA,
onepuposams NOHAMUAMU hueypa,
MOYKA, OmMpe3oK, npsamas, Ay,
JIOMAHAs, — Y20n,  MHO20Y20IbHUK,
MPeYeoIbHUK U  YUeMmbIPEXY2ONbHUK,
NPSMOY 20IbHUK u Keaopam,
U3BNIeKAMb, UHMEPNPEMUposams U
npeobpazosvieams UHGOPpMAYUO o
2e0MempuecKux Queypax,
NPeOCMasieHHyl0  HAd — Yepmedicax




usobpasicams  uzyyaemvie @ueypol
om pYyKU U C HOMOWDbIO JUHEUKU,

UUDPKYJIA, KOMNbIOMEPHbIX
UHCMPYMEHNM OB, peuianio
npakmuvdeckue 3a0ayu C

npuMeHeHuem npoCcmenuiux ce0Ucma
Queyp; 8bInoIHAMb UIMEPeHUe ONUH,
paccmosHul, c HOMOWbIO
UHCMPYMEHmOo8 Ol U3MepeHUll
ONUH, BbIYUCTAMb PACCMOSAHUSL HA
MecmHoCmu 8  CMaHOapmHuIxX

cumyayusx; BbINONHAMb
npocmetiuiue nOCmMpoeHust Ha
MecmHocmu, Heobxooumble 8
PeanbHOU  JCU3HU, OYeHusamb
pasmepvl  peaibHublX  00BeKmos
OKPYHCATOU 20 mupa,
Xapaxkmepu308anmbv 6KJIA0

8bI0AIOWUXCA  MAMEMAMUKO8 8
paseumue MamemMamuku U UHbIX
Hay4Hwvlx obnacmeil

[Taparpad
2

CroxeHue U BbIYUTAHUC HaTypaJIbHBIX YHUCECI U €TI0 CBOMCTBA

21

Hcnonp30BaTh CBOWCTBA 4YHUCENT U
IIpaBuiia JEUCTBUH C




Cnoxenue
HaTypaJbHBIX YHCEI U
€ro CBOMCTBA

Brerunranue

Cnoxenue B cToiOuk. ClioxkeHue u
BBIYUTAHUS, KOMIIOHEHTBI
CIOKEHUSI W BBIYUTAHUS, CBS3b
MEXJIy HHMH, HAXOXKICHUE CYMMBI
U Pa3HOCTH, U3MEHEHHE CYMMBI H
pa3HOCTH, npu M3MEHECHUH
KOMIIOHEHTOB CJIOKEHHUS u
BbluMTaHus. [lepeMecTUTENnbHBIN U
COYETATEJIbHBIN 3aKOHBI CJIOKEHUS.
IIPUMEHEHUE anredpandecKkux
BBIDQKEHUW JUIsl 3aIllUCH CBOWCTB
apu(pMEeTUIECKUX JNECUCTBUM.
[TepumeTp MHOT'OYT'OJIbHUKA.

palMOHAIBHBIMUA ~ YMCIIaMU  TIPH
BBITIOJIHEHUU BBIYHMCIICHUN;
OIICHUBAThH PE3YyJIbTaThl BHIYUCICHUM
IpU PEIICHUH MPAKTUYECKUX 3a/ad;
COCTaBJISITh UYUCJIOBBIE BBIPAKECHUS
IpU PENICHUH MPAKTUYECKUX 3a7ad
U 337a4 U3 JPYruX y4eOHBIX
PEIMETOB; pEIIaTh HECIOXKHBIC
CIOJKETHBIC 3a/1a4d Pa3HBIX THUIIOB Ha
BCe apudMmeTrhueckue JAeHCTBUS;
CTPOUTH MOJICTh YCIOBHS 3a/1a4uu (B
BUJI€ TaOJUIBI, CXEMbI, PUCYHKA), B
KOTOpOM JaHbl 3HAYCHUS JBYX W3




8 UucnoBsie U1 OyKBEHHBIE
BBIPKECHUSI

9 bykBennas 3aIuCh
CBOWMCTB CJIOXKEHHS W
BBIYUTAHUS

10 YpaBHeHue

Kontposnbnas padora Ne 2
Kountposnbhas padora Ne 3

Pemenune TEKCTOBBIX 3a1a4
apu(METHIECKUM CIIOCOOOM.
Hcnonp3oBanue CBOMCTB
HAaTypAJIbHBIX YHCEN MPU PEIICHUH
3amay. Mcnonb3oBaHue — Tabiwil,
CXEM, YEpTE)KEU, APYIHX CpEICTB
MPEJICTaBICHUS JTAHHBIX npu
peleHnn 3a/1a4u. Yucnosoe
BBIDAKEHUE W €ro  3HA4YCHHUE,
MOPSAJIOK  BBITIOJTHEHUSL  JICVCTBUM.
3aBUCUMOCTH MEXAY BEIWYUHAMU:

CKOpPOCTb,  BpEMS,  pacCCTOSHUE;
MPOU3BOJUTENIBHOCTD, BpeMms,
paborta; LIeHa, KOJIM4ECTBO,
cToUMOCTb. Vcmonb3oBaHue OyKB
VIS 0003HaUYeHNS qHCell,
BBIUMCJICHHUE 3HAYCHMUS
anredpanvecKkoro BBIPAYKEHUSI.
OCHOBHBIE =~ METOABI  pEIHICHUS
TEKCTOBBIX 3ajay:
apu(PpMETUYECKUN. Pasencmeo,
Yuci060e paseHcmeo, YpasHeHue,
KOpeHb  YpasHeHusl, peuienue
VPAaSHEHUsL.

N

TpEX B3aUMOCBS3aHHBIX BEJMYUH, C
[EeNbI0 TOKMCKAa peIICHUs 3a]auu;
OCYWIECTBIIATH ~ CIIOCOO  TIOMCKa
pemieHust  3aJayd, B  KOTOPOM
paccyXJIeHHe CTPOUTCS OT YCIOBHS
K TpeOOBaHHUIO WK OT TpeOOBaHUS K
YCIIOBHIO; COCTaBJIATh TUTaH
pElIeHUs 3a/1ayd; BBLACIATH STaIbl
pelIeHus 3aj1auu;
UHTEPIIPETUPOBATH

BBIUMCIUTENBHBIE  PE3yNbTaThl B
3ajjaye, MHCCIENOBATh IOJIy4YEHHOE
pelleHre 3aJauyd; 3HaTh pa3inyuue
CKOpOCTEH 00BbEKTa B CTOAYEH BOJE,
OPOTUB TEYEHHS] W 10 TEYECHUIO

pEKH; ONEpUpPOBATHh  IOHATUSIMU:
CyMMma, cjaraemMoe, Pa3HOCTb,
YMEHBIIIAEMOE, MIEPUMETP
MHOTOYTOJIbHUKA;  yCTAaHABJIUBAaTh

B3aMMOCBA3HN MCKAY KOMIIOHCHTAMU
" pe3ybTaTaMH MCKAY CIOXKCHHCM
N BBIYHUTACM, HCIIOJIBb30BaTh HUX OJIA

HaXO0KJICHUS HEHU3BECTHBIX
KOMIIOHEHTOB JICUCTBUU C
YHCJIOBBIMH u OYKBEHHBIMU
BBIPAXKCHUSIMU, 3aIIMChIBaTh

CBOMCTBA CJIOKCHUS M BbIYUTAHUS
HAaTypaJIbHbIX YHUCCI C TIOMOLIbIO
6}’KB, HCIIOJIB30BAaTh nux JJIA
panuoHaJIM3alnn IMMCbMCHHBIX U
YCTHBIX BBI‘-II/ICJIGHI/II\/'I; COCTaBJIATDH




OYKBEHHbIE BBIPAYKEHUS o

YCIIOBHAM 3ajJa4d, BBIYHUCIIATH
YUCJIOBOC  3HAYCHUC 6YKBCHHOFO
BBIPA’KCHHA IIpu 3aJaHHBIX

3HaYeHWsIX OyKB; pemaTh 3aaadu
pasHbIX TUNOB (Ha paboTy, Ha
MOKYTIKH, Ha IBIDKEHUE),
CBSI3BIBAIONIMX ~ TPH  BEIIMYHHBI,
BBIJICIATh  3TH  BEIMYHHBI U
OTHOIIICHHUSI MEXTY HUMH;
BBIJIBUTATh TUIOTE3bI O BO3MOYKHBIX
NpeAebHBIX 3HAYCHUSX HCKOMBIX

BEIIMYMH B  3aja4e (menatp
PUKHUJIKY ); BbINONHAMND
BbIYUCIICHUs, 6 MOM  uucie ¢
UCNONIb308AHUEM NpUéMos
PAYUOHATILHBIX BbIYUCICHULI,
000CHOB8bIBAMb aneopummol
BbINONHEHUS oelicmeuil;

COCMABIAMb YUCTOBbLE BbIPANCEHUS]
U OoyeHuBamv UX 3HAYEHUS NpU
peuleHuy npakmuyeckux 3aday u
3a0au us opyeux  yueOHbIX
npeomemos; onepuposamu
NOHAMUAMU. PABEHCMBO, YUCI080€
pAaeencmeo,  ypasHeHue,  KOPEHb
YpasHeHus, peuieHue  YpaeHeHUs,
pewiams  npocmoele U CILONCHbIE
3a0ayu pasHuLlX MUno8, a Mmaxdce
3a0auu  NOBLIUEHHOU MPYOHOCMU,
UCNONIb306aMb  pA3HbIE  KPAMKUE




3anucu  Kak  MoOeau — meKcmos
COJCHBIX 3a0ad OJs1 NOCMPOEHUs.
NOUCKOBOU CXeMbl U peuleHust 3a0ay;
3HAMb U NpuUMeHsmvb 006a cnocoba
noucka  pewenus  3a0ad  (om
mpebosaHus K YCI08Ul0 U Om
VC08Usl K mpebosanuio),;
MOOENUpo8ams  paccyHcoeHus npu
noucke peuieHus 3a0ay ¢ NOMOUbio
epag-cxemvl,  8blOeNAMb  IMANDL
pewlenusi 3a0adu U cooepiuHcanue
Kaxco020 3man uHmMepnpemuposams
BLIYUCTUMEIbHBIE  Pe3)IbIambl 8
3a0ave, UCCIe008aMb NOJLYUEHHOE
peuterue 3a0ayu;, AHATUIUPOBAMD
BCEBO3MOIICHbBIE cumyayuu
83AUMHO20  PACNOOJNCEHUSL  08YX
00beKmo8 U U3MeHeHue - UXx
Xapakmepucmuk npu CO8MeCmHOM
ogudicenuu  (ckopocms,  8pems,
paccmosnue) npu peutenuu 3a0a4 Ha
osudiceHue 08yxX 00bLEKMo8 Kaxk 8
0OHOM, MAK U 8 NPOMUBONOLONCHBIX
HAanpaeIeHusx, uccnedosams
BCEBO3MOJICHBIE — CUMYAyuu  npu
pewienuu 3a0ay Ha OBUMNCEHUE NO
peKe,  paccmampueams — pazHvle
cucmemvl omcuéma, pewiamsv U
060CcHO8bIBAMb CBOE peuleHue 3a0ay
(6vl0enamo MaAmMemMamudecKyio
OCHO8Y) HA HAXOJCOeHue uacmu




yucna U Yucia no e20 4acmu Ha
ocHoge KOHKPEmHO20 cmbleaa
0pobu, oco3Hasamv U O0OBACHAMb
UOEHMUYHOCb  3A0a4¥  PA3HBIX
Munos, CBA3bIBAIOUWUX mpu
geUYUHbL (HA pabomy, HA NOKYNKU,
Ha O08udCeHue), B8bloelamb dMu
BEIUYUHBL U  OMHOWEHUSL MeHCOY
HUMU, NPUMEHAMb UX NPU peuleHuu
3a0ad, KOHCMPYUpo8amno
cobocmeenHvle 3a0a4u  YKA3AHHBIX
Munos; 6vloeidms Npu peuleHuu
3a0ay Xapakmepucmuxu
paccmampusaemoi 8 3a0aue
cumyayuu, OmaudHvle om pPeanrbHbix
(me, om KOMOPbIX
abcmpazuposanucs),

KOHCMPYUpO8amsv HO8ble CUMyayuu
C YUémom Smux XapaxKmepucmux,
pewams u KOHCMpYuposams 3a0a4u
HA OCHOB8E PACCMOMPEHUS. PealbHbIX
cumyayui, 8 KOMOpbIX He
mpebyemcs MOYHbIU
BLIYUCAUMETbHbIU pes3yrbmam,
pewams 3a0a4u HA OBUMCEHUE NO
pexe, paccmampusas pasivle
cucmembl omcyema

[Taparpad | YMHOXKEHHE U JIeJICHUE HATYPAIbHBIX YHACET 27
3
11 YMHOXKEHIE YMHOXKEHIE JeJICHHE, 6

HAaTypaJbHbIX 4YHCCI M | KOMIIOHCHTEI YMHOXXCHUWA

Hcnonp3oBaTe CBOWCTBA 4YHCET U

MpaBUJIa JEUCTBUN c
pallMOHAJIBHBIMM ~ YUCJIAMU  [IpHU
BBITTOJTHEHU U BBIYMCIICHU;




€ro CBOMCTBA

12 Jlenenne

13 JlenmeHne ¢ OCTaTKOM

14 Ynpouienue
BBIPAKECHUN

15 [TopsinoK BBITOTHEHHUS
JNEUCTBUN

16 KBanpat u xy0 yucna

Kontposnbubie pabothl Ne 4 u Ne 5

JEJICHUE, CBSI3b MEXIYy HUMH,
YMHOXEHHE B CTOJIOMK, JCICHHUE
YTOJIKOM, IIPOBEpPKa pe3ysibTaTa C
MOMOIIIBI0 MPUKUJIKH U OOpPaTHOTO
neuctBusd. llepeMecTUTENBHBIN U
coYeTaTeIbHbBIN 3aKOHBI
YMHOXEHUSI, PpacHpeaeIUuTeIbHbIN
3aKOH YMHOXEHHSI OTHOCHUTEIIBHO

ciokeHus.  OCHOBHBIE  METOIIBI
peneHus TEKCTOBBIX 3a1a4:
apu(pMETUYECKUH, nepedop
BapuaHTOB.  PemeHne 3amay Ha

COBMECTHYIO paloty. J[leneHue c
OCTaTKOM Ha MHO>KECTBE
HATYpaJIbHBIX  YHCEN,  CBOUCMBA
oenenust c 0CMamKoM.
[IpakTuueckue 3aa4u Ha IeJIEHUE C

OCTaTKOM. [IpeoOpa3zoBanue
anredpandecKux BBIPAKECHHM.
Obocnosanue aneopummos
8bINOTIHEHUS. apugmemuueckux

Oevicmeuil. Brlunciienue 3HaYeHUS
cTereHeld. 3amuch 4YHCiIa B BHIE
CyYMMbl  pa3psIHBIX  CJIAraeMbIX,
[TopsimoKk BBITIOJIHEHUS IEMCTBUM B
BBIPAKCHUSAX, COJZIepIKAIIUX
CTENCHb, BBIYMCICHHUE 3HAYCHHUU
BBIPAXKCHUH, COJIEPKAIINX CTCTIEHbD.

o1

w

CpPaBHUBATHh pAaIlMOHAJbHBIE YHUCIA;
OIICHUBAThH PE3YyJIbTaThl BHIYMCICHUM
IpU PEIICHUH MPAKTUYECKUX 3a/ad;
COCTaBJISITh UYUCJIOBBIE BBIPAKECHUS
IpU PEIICHUH MPaKTUYECKUX 3ajad
U 337a4 U3 JIPYyruX y4eOHBIX
MPEIMETOB; pEIIaTh HECIOXKHBIC
CIO’KETHBIC 3a/1audl Pa3HBIX TUIIOB Ha
BCe apudMmeTrhueckue JAeHCTBUS;
CTPOUTH MOJICTh YCJIOBHS 3a/1a4yu (B
BUJI€ TaOJUIbI, CXEMbI, PUCYHKA), B
KOTOPOW JaHbl 3HAYCHUS IBYX U3
TPEX B3aMMOCBSI3aHHBIX BEIUYHH, C
HEeAbI0 TIOMCKA pelIeHUs 3aJauu;
OCYILIECTBJIATh  CHOCOO  TOMCKa
pemeHuss  3agad4d, B KOTOPOM
paccykJieHUe CTPOUTCSI OT YCIOBHS
K TpeOOBaHHUIO WM OT TPeOOBaHUS K

YCIJIOBHIO; COCTaBIIAATh IJ1aH
pelIeHns 3aa4; BBIACIATH 3TAIbI
pereHus 3a/1a4H;
UHTEPIIPETUPOBATH

BBIYUCIIUTCIILHBIC  PE3yJIbTaThl B
3ajadye, WCCIEN0OBaTh IOTYYCHHOE
pellieHUe 3a7[aud; 3HATh pa3jIMyuce
CKOpocTel 00beKTa B CTOSUYEH BOJIE,
NPOTHB TEYCHHS W 10 TEUYCHUIO
PEKH; pelaTh 3aa49i pa3HbIX THUIIOB
(Ha paboTy, Ha TOKYNKH, Ha
IBWKEHUE),  CBS3BIBAIONIMX  TPH
BEJIMYMHBI, BBIJICISTh 9T BEITHMYHUHBI




Y OTHOIIICHHS MEXIy HUMHU; pelniaTh
HECJIOKHBIE  JIOTMYECKHE  3aJadu
METOJIOM PACCYKJICHHM, BBIIBUTATH

THIIOTE3bI 0 BO3MOJKHBIX
NpeIeIbHBIX 3HAYCHUSX HCKOMBIX
BEJIMYMH B  3a/aue (menathb

OPUKUJKY); BBIIOJHATh YMHOXKECHHE
U JICJICHUE HATypaJbHBIX YHCEI,
JEJIEHUE C OCTaTKOM, BBIYUCIATH
3HAQYEHUE CTEIECHEW; OINepUpOBaThH

ITOHSTHSIMMU: MIPOU3BEICHUE,
MHOXXHUTENIH, YacTHOE, ASIUMOE,
JICITUTENb, yCTaHaBJIMBATh

B3aUMOCBA3U MCKIAY KOMIIOHCHTAMHA
U PC3yJIbTAaTOM IIPpHM YMHOXCHHHN U
AJCICHHUN, HCIIOJIB30BaThb HUX AJIA

HaXO0KJICHUS HEU3BECTHBIX
KOMITOHECHTOB JICUCTBUM C
YHCIOBBIMHA u OYKBEHHBIMU
BBIPAKCHUSIMU; 3aIIMChIBATD

CBOWMCTBA YMHOXEHUA W JCJICHUS
HAaTypPAJIbHBIX YHCEN C TOMOIIBIO
OyKB W HCHONb30BaTh UX JIA
palMOHAIN3alMA  NUCBMEHHBIX H
YCTHBIX BBIYUCICHUMN, 6bINOIHAMD
8bIYUCTEHUA, 6 MOM 4Yucie ¢

UCNONIb308AHUEM npuUémos
PAYUOHATILHBIX BbIYUCICHULI,
000CHOB8bIBAMb aneopummol
BbINONHEHUS oeticmeautl;

cocmaesiAinib 4UucCjiloevle 6blpANCERUA




U OoyeHueamv UX 3HAYEHUSs Npu
peuieHuy npakmuyeckux 3aoay u
3a0au us opyeux  yueOHbIX
npeomemos, pewiams npocmie U
CHIOJICHbIE 3A0ayll PA3HBLIX MUN0S, d
makdyce  3a0a4u NOBLLULEHHOT
MPYOHOCMU, UCNONIL308AMb PA3HbLE
Kpamkue  3anucu  Kak — Mooeiu
MeKCMO8  CNOJCHbIX — 3a0ay  Ojif
NOCMPOEHUsT NOUCKOBOU CXeMbl U
peueHus 3a0au, 3HAMb u
npumenams 006a cnocoba noucka
pewenus 3a0a4 (om mpebo8anusi K
ycaosuio U om  Ycaous K
mpebosanuro); MOOenUposams
PAccysicoeruss npu NoucKe peuleHus
3a0ay ¢ NOMOWbio epag-cxemol;
8bL0C/ISIMb IMANbL PeuleHus 3a0aqu
U cooepicanue Kaxoo2o IMana,
UHMepPNpemupoB8ams

BbIYUCIUMEIbHBIE  Pe3VIbMambvl 8
3a0ave, UCCNe008amMsb NOJLYUeHHOe
peuleHue 3a0a4u; aHAIUUPOBAMb
BCEBO3MOIICHBLE cumyayuu
83AUMHO20  PACNONOJNCEHUS — O0BYX
00beKmo8 U U3BMEeHeHue  UX
Xapakmepucmuk npu CcoO8MeCHmHOM
osudicenuu  (ckopocms,  8pems,
paccmosiHue) npu peueruy 3a0ay Ha
o0gudiceHUue 08YX 00beKmMo8 KaK 8
00HOM, MAK U 8 NPOMUBONONOINCHBIX




HANpasieHusx, uccneooeamso
BCEBO3MOJICHbIE  cumyayuu — npu
pewienuu 3a0ay Ha OBUdCEHUe NO
peKe,  paccmampueéams — pazHble
cucmembl OMCYeéma, OCO3HABAMb U
00bACHAMb  UOEHMUYHOCMb 34044
PA3HBIX MUNOB, CEA3LIBANOWUX MPU
geUYUHbL (HA pabomy, Ha NOKYNKU,
Ha O08udiceHue);, Bbloelsamb IMu
BENUYUHBL U  OMHOUWLEHUSL MeHCOY
HUMU, NPUMEHAMb UX NPU peueHuu
3a0ad, KOHCMPYUpo8amno
coocmeennvle 3a0a4u  YKA3AHHbIX
Munos. 6vloesimb Npu  pPeueHul
3a0ay Xapakmepucmuxu
paccmampusaemotl 8 3a0aue
cumyayuu, OMmau4Hvle Om pPeaibHulX
(me, om KOMOPbIX
abcmpazuposanucy),

KOHCMPYUPOBAMb HOBble CUMYayuu
C YUémom Smux XapaxKmepucmux,
pewams u KOHCMpYuposams 3a0a4u
HA OCHOB8E PACCMOMPEHUST PealbHbIX
cumyayui, 8 KOMOpbIX He
mpebyemcs MOYHbIU
BLIYUCTUMETbHBIU pe3yivmam,
pewams 3a0a4u Ha O8UMNCEHUE NO
pexe, paccmampusas pasivle
cucmemvl omcyema

[Taparpad

[momaau u 00bEMBI

12

OmnepupoBath Ha 0a30BOM YpOBHE
HOHSATHSIMH: PSIMOYTOJIbHBIH




17 DopMyJIBI

18 [Tnomans. ®opmyna
TUTOTIIAT!
IPSIMOYTOJIbHUKA

19 Eaunune! usmepeHus
IJIOIIA/IEN

20 [IpssMOyTOJIbHBIN
napajuiesienumnesn

21 O6bembl. O0BEM
PSIMOYTOJILHOTO
napaJuiesienurne ia

KontponbsHas padota Ne 6

Hcnonn3oBanue OyKB TUTST
0003HAUYEeHUs 4YHCEI. 3aBUCUMOCTH
MEXIy BEJIMYMHAMHU: CKOPOCTh,

BpEMSI, pPacCTOSIHHE,
IIPOU3BOIUTEILHOCTD, BpeMs,
pabora; 1IeHa, KOJIMYECTBO,
crouMocTh. lloHsiTHE  mIOIAIH
GUTyphl, €IUHUIIBI U3MEPCHHUSI
TUTOIIAJIH, o0BeMa. [Tmomtaas
MPSMOYTOJIbHHKA, KBaJIpaTa.
[TpubnuxeHHoe U3MEPEHNE

mwiomaan Quryp Ha KIeT4yaToi
oymare. Pasnogenukue gueypul.
3aBUCUMOCTH MEXJy €IUHHUIIAMU
u3MepeHus Iuiomanan. HarmsaHbie
peICTaBJICHUS 0
IPOCTPAaHCTBEHHBIX (urypax: Kyo,
napajuiesieunes. N3o6paxenue
ITPOCTPAHCTBEHHBIX ¢uryp.
[TonsiTue o0Bema, €TMHULIBI
obbema. EnuHUIBI  U3MEpeHUI
o0béMa.  3aBUCUMOCTH  MEXIY
eAVMHUIIAMU  HU3MepeHusi o0beMa.
O6bem IPSIMOYTOJILHOTO
napasuienenunena, kyoa. OCHOBHBIC
METO/IbI PELICHUS] TEKCTOBBIX 33]a4:
nepebop BapHaHTOB.

napaienenunesn, kyo. M3o0paxats
u3ydyaembie (UTYphl OT PYKH U C
MOMOIIBIO JIMHEWKU U IUPKYJIIS;
COCTaBJISITh UYUCJIOBBIE BBIPAKECHUS
IpU PEIICHUH MPaKTUYECKUX 3ajad
U 337a4 U3 JIPYyruX y4eOHBIX
PEIMETOB; pEIIaTh  HECIOKHBIC
CIO’KETHBIC 3a/1audl Pa3HBIX TUIIOB Ha
BCe apudMmeTrhueckue JAeHCTBUS;
CTPOUTH MOJICTh YCJIOBHS 3a/1a4yu (B
BUJI€ TaOJUIbI, CXEMbI, PUCYHKA), B
KOTOpOW JaHbl 3HAYCHUS IBYX U3
TPEX B3aMMOCBSI3aHHBIX BEIUYHH, C
HEeAbI0 TIOMCKA pelIeHUs 3aJauu;
OCYILIECTBJIATh  CHOCOO  TOMCKa
pemieHuss  3agadyd, B KOTOPOM
paccykJieHUe CTPOUTCSI OT YCIOBHS
K TpeOOBaHHUIO WM OT TPeOOBaHUS K

YCIJIOBHIO; COCTaBIIAATh IJ1aH
pelIeHns 3aa4; BBIACIATH ITAIbI
pereHus 3a/1a4H;
UHTEPIIPETUPOBATH

BBIYUCIIUTCIILHBIC  PE3yJIbTaThl B
3ajadye, WCCIEN0OBaTh IOTYYCHHOE
pellieHre 3a7ayd; 3HATh pa3IndKe
CKOpocTel 00beKTa B CTOSUYEH BOJIE,
NPOTHB TEYCHHS W 10 TEUYCHUIO
PEKH; pemaTh 3aa49i Pa3HbIX THUIIOB
(Ha paboTy, Ha TOKYNKH, Ha
IBIDKEHUE),  CBS3BIBAIONIMX  TPH
BEJIMYMHBI, BBIJICISTh 9T BEITHMYHUHBI




Y OTHOUICHUS] MEXIYy HUMU; pellaTh
HECJIOKHBIE  JIOTHYECKHE  3aJaud
METOJIOM PaCCy>KJE€HUN. BBIJIBUTATH
TUIIOTE3bI 0 BO3MOHBIX
IpeNeNbHbIX 3HAUYEHUSIX HCKOMBIX
BEJIMYMH B  3a/aue (menathb
OPUKHUIKY); pemaTh MPaKTUYECKUe
3a1a4u C MIPUMEHEHHUEM
IPOCTEMIIINX  CBOMCTB duryp;
BBIMIOJHATH ~ W3MEpPEHHEe  JJIUH,
paccTosTHU c MTOMOILBIO
WHCTPYMEHTOB JJIsl U3MEPEHUM ITTH
U YIJOB; BBIYUCIATH  IUIONIAJH
PSIMOYTOJIbHUKOB; BBIYHCIISATh
paccTosiHUsL Ha  MECTHOCTH B
CTaHJAPTHBIX CHUTYaIUAX, TUIONIAJN

IPSIMOYTOJIbHUKOB; BBINOJIHATH
IIPOCTEUILINE IIOCTPOECHUS u
U3MEpPEHUS Ha MECTHOCTH,

HEOOXOJMMbIC B peEaJbHON KU3HMU;
OTICpUPOBATH MOHATUSAMU: (PopMyIIa,
I0WAAb, 00bEM, paBHbIE (UTYPHI,
rpaHy, pebpa BEPILIMHBI
PSIMOYTOJILHOTO TapaJIjICIICIHIICIA;
BBIIOIHATE BBIYKCIICHUS 10
dbopmynam; pewams npocmeie u
CN0JICHblE 3a0a4U PA3HLIX MUN08, a
makoice 3a0ayu NOBbIULEHHOU
mpyoOHOCMU, UCHONb306AMb PA3HbBIE
Kpamkue  3anucu  Kak — Mooeiu
MeKCcmos8  CIOMNCHbIX  3a0ay  OJf




NOCMPOEHUsT NOUCKOBOU CcXeMbl U
peuteHus 3a0ay; 3HAMb u
npumensams 006a cnocoba noucka
pewenusi 3a0ad (om mpebo8anusi K
ycaosuio U om  Ycious K
mpebosanuro), MOOenUposams
paccysicoeruss npu noucke peuleHus
3a0a4 ¢ NOMOWbIO 2pagd-cxemol,
8bl0€JISIMb IMANbl peuleHus 3a0adu
U cooepicanue Kaxicooco ImMand
UHMepPNpemupoB8ams

BbIYUCIUMENbHbIE  Pe3VIbmambvl 8
3a0ave, UCCIE008aMb NOJLYUEHHOE
peuieHue 3a0a4u; AaAHATUUPOBAMb
6CEB03MONCHBLE cumyayuu
83AUMHO20  DPACHONIONCEHUSL 08X
00vbeKmo8 U UBMEHEeHUe  Ux
Xapaxkmepucmux npu co8MeCmHOM
ogudiceHuu  (ckopocms,  8pems,
paccmosinue) npu peueruy 3a0ay Ha
osudiceHue 08yxX 00bLEKMo8 Kaxk 8
00HOM, MAK U 8 NPOMUBONOLONCHBIX
HaNpasieHusx, ucce0o6amso
BCEBO3MOJICHbIE — cumyayuu — npu
pewlenuu 3a0ay Ha OBUdCEHUe No
pexe,  paccmampusamsv — pA3Hble
cucmembl OMcYéma, OCO3HABAMb U
00BACHAMb  UOEHMUYHOCMb 34044
PA3HLIX MUNO0B, CEA3bIAIOUWUX MPU
geUYUHbL (Ha pabomy, HA NOKYNKU,
Ha O8udiCeHue);, BblOeIamb dMuU




BEIUYUHBL U  OMHOWEHUS MeNCOY
HUMU, NPUMEHAMb UX NPU peuleHuu
3a0ay, KOHCMPYUpo8ams
cobcmeennble  3a0ayu  YKA3AHHLIX
MUunog. 6vloeams Npu  peuleHuu
3a0au Xapaxkmepucmuxu
paccmampusaemotl 8 3a0ave
cumyayuu, omiuyHvle om peaibHuIX
(me, om KOMOPbIX
abcmpazuposanucy),

KOHCMPYUpo8ams HO8ble CUMyayuu
C YYémom Omux XapaxKmepucmux;
peuams U KOHCIMPYUposams 3a0ayu
HA OCHOB€ PACCMOMPEHUS PEalbHbIX

cumyayui, 8 KOMOpbIX He
mpebyemcsi MOYHbIU
BLIYUCTUMETbHBIU pe3yaibmamn,
pewams 3a0a4u HA O8UNCEHUE NO
pexe, paccmampusas — pasHvie
cucmembl omcuema Onepuposamv
NOHAMUAMU Queypa,
NPAMOY2OTbHbIL  napaiieienuneo,
KVO; U38/1eKamo,
UHMepnpemupoB8ams u
npeobpazosvieams UHGOPpMAYU o
2e0Mempu4ecKux Queypax,

NPeOCMABIeHHYI0 HA — H4EePMedNCcax
usoopasicamv  uzyyaemvie Queypvl
Om PYKU U C NOMOWbIO JIUHEUKU,
YUPKYIA, KOMNbIOMEPHBIX
UHCMPYMEHMOB, peuwams




npakxmuvecxue 3adauu c
npumMeHeHueM npoCmeuuux ceoUcmas
Queyp; 8bINOIHAMb UMEPeHUe ONUH,
paccmosnull, c HOMOUWBIO
UHCMPYMEHMO8 OJis1 UBMePEeHULl OJIUH
U yeno8;,  BbIMUCIAMbL  NIOWAOU
NPAMOY 20JIbHUKOS, K8a0pamos,
00bEMbI NPAMOY20/IbHBIX
napanienienuneoos, Ky008;
BLIYUCTAMD paccmosHus Ha
MecmHOCMU 8 CMAHOAPMHBIX
cumyayusax, —niowaou  yyacmikos
NPAMOY20abHOU  hopMbl, 00BEMBL
KOMHAM, GbINOJHAMb NpoCcmenuiue
nocmpoeHus HaA — MecmHOCmU,
HeoOXo0uMble 8 PealbHOU IHCU3HU,
OYeHUusamv  pasmepbl  peanbHbIX
00bEKM08 OKPYAHCAIoULe20 Mupda

[Taparpad | OObIKHOBEHHBIE APOOU 25

3)

22 OKpYy>KHOCTb U KPYT Harnsanele — mpenacraBieHuss O 2

23 Jomu. OObIKHOBEHHBIE | UTypax Ha TIJIOCKOCTH: 5
apobu OKPY)KHOCTh,  Kpyr.  B3aumnoe

24 CpaBHenue po0ei PaCIIOJIOKEHUE JABYX OKPYXKHOCTEH, 3

25 [TpaBuIbHBIC U npsAMOM U OKpyxHocTh. Jlois, 3
HEMpaBUIbHBIC IPOOH 4acTh, JpPOOHOE YHCIO0, APOOb.

26 CrnoxxeHue u Pemenne 3amau Ha HaxoXAcHHUE 3
BBIUUTAHUE )lp06ef/'1 C YaCTH 4YHucCiia U 4YHcCJjia 110 €ro 4acCcTtu.
OJIMHAKOBBIMU 3aBI/ICI/IMOCTI/I MCXKIYy CAHMHUIAMH
3HAMEHATEJSIMU u3MepeHus oOweMa. CpaBHeHUE

27 Jlenenue u npobu OOBIKHOBEHHBIX TPOOEH. 3

OnepupoBarb Ha 0a30BOM YpOBHE
HNOHATUSIMU: OOBIKHOBEHHAs! 1po0b,
CMEIIAaHHOE YHCJIO; HCIMOJb30BaTh

CBOWMCTBA  4YHCEI WM  IIpaBHIIA
JNEUCTBUN v panoOHAIIBHBIMU
YuCcIaMu npu BBITIOJIHEHUH
BBIYUCIICHUN; CpaBHUBATh
palMOHAJIBHBIE YHUCIA; OLICHUBATH
pe3yabTaTbl  BBIYMCIEHUM  NPH
pELIEHNH  MPAKTUYECKUX  3a/1ady;
BBIIIOJIHATH CPAaBHEHUE 4YHUCEN B

pCaJIbHBIX CHUTyalusaX; COCTABJIATH
YHKCJIOBBIC BBIPAXKCHUA IIPpU PCIICHUHA




28

CMelladabIe Yucia

29

Cnoxenue n
BBIYUTAHUE CMEIIIAHHBIX
qucenn

Kontponbubie pabotet No 7 u Ne 8

[IpaBuibHBIE ©  HEMpPaBUIbHBIC
apodu.  CMemraHHas TpoOb
(cmemranHoe uucino). CnoxxkeHue u
BbIUMTAHUE OOBIKHOBEHHBIX JPOOCH.
CBOMCTBO  ACIUMOCTH  CYMMBbI
(pazHoctn) Ha uwmcio. JlpoOHoe
YHCIIO KaK pe3yJabTaT JeNICHUs.
3anuch HATYpaJbHOTO YHCIIa B BUJE
Apodu C 3a7aHHBIM 3HAMEHATETIEM,
npeoOpa3oBaHUe CMEIIAHHOW Ipo0Ou
B HENpPaBWIbHYIO  Jpo0b U

Ha00O0POT. Apudpmernueckue
JEeHCTBUS co CMEIIaHHBIMH
npoosiMmu.  OCHOBHBIE ~ METOJbI
pelIeHus TEKCTOBBIX 3aJ1ay:
apupmeTndeckuii. Pemenue 3amau
Ha COBMECTHYIO paoory.

[Ipumenenue npobeit mpu peleHun
3aau. PelieHne HECIOXKHBIX 3a7a4
Ha JBIDKCHHE B TIPOTHUBOITOJIOXKHBIX
HaIpaBJICHUSX, B OJTHOM
HaIpaBJICHUU, IBWKEHUE II0 PEKe
10 TCUCHHUIO M TIPOTHB TCUCHHUSI.

N

NPaKTHYECKUX 3aJad W 3adad W3
IpyTUX  Y4eOHBIX  MPEIMETOB,;
pemiaTb  HECJOXHBIE  CHOYKETHBIC
3aladyil  pa3HbIX THUIIOB Ha BCE
apudmeTnueckre NeHCTBYS,
CTPOUTH MOJIEIb YCIOBHUS 3a/1auu (B
BUJIC TaOJIMIIBI, CXEMBbI, PUCYHKa), B
KOTOPOW JaHbl 3HAUEHUS IBYX U3
TPEX B3aMMOCBSI3aHHBIX BEJIMYWH, C
[ENbI0 TIOWCKAa pEIIeHUs 3a/1a4yi;
OCYILIECTBJIATh  CHOCOO  TMOMCKA
pelieHus  3aJadd, B KOTOPOM
paccyXJeHHE CTPOUTCS OT YCIIOBUS
K TpeOOBaHHUIO WM OT TpeOOBaHUS K
YCIIOBHIO; COCTAaBJISITh TUTaH
peleHusl 3a/auu; BBIIEISATH JTarlbl
pelieHus 3a/1auu;
UHTEPIPETUPOBATH

BBIUMCIUTENBHBIE  PE3yJbTAaThl B
3ajaye, HCCIEN0BaTh IOTYYCHHOE
pelieHre 3a7add; 3HATh pazIUdne
CKOpocTell 00beKTa B CTOSAYEH BOJE,
NPOTUB TEUYCHHS] W 10 TEYCHHIO
PEKU; pemaTh 3a/1a4 Pa3HbIX TUTIOB
(Ha paboTy, Ha TOKYINKH, Ha
JBIDKEHUE),  CBS3BIBAIOIIMX  TPH
BEJTUYUHBI, BBIICISATH 3TH BEITUIUHBI
U OTHONICHHWS  MEXKIy  HUMHU;
BBIJIBUTATh THUTIOTE3bI O BO3MO>KHBIX
OpeaeIbHBIX 3HAYEHUSX HCKOMBIX
BEJIMYMH B  3a/laue (menathb




IPUKUJIKY) OnepupoBats  Ha
0a30BOM  YpOBHE HNOHATUAMMU:
OKpYXHOCTb M Kpyr. M3o0paxarsb
u3ydyaeMble (QUIYpbl OT PYKH U C
IOMOIIBIO JIMHEWKH U  IUPKYJIS.
pemarb MPaKTHYECKHE 3aJadu  C
IIPUMEHEHUEM IIPOCTEUIINX CBOKUCTB

buryp;  BBIIOJHATH MPOCTEHUIIINE
MOCTPOCHUSI W  W3MEPEHUs  Ha
MECTHOCTH, HEOOXOIMMBIE B

peanpHOM  KU3HHM,  OIIEpUPOBATH
NOHATHUSAMU: PaaANyC, TUAMETp, Ayra
OKPYKHOCTH, IOJA, YHUCIUTEIb U
3HaMeHaTeNnb ApoOu, MpaBUiIbHAS U
HEeNpaBUibHAsl JpoOb; BBINOJHAThH

CJIO)KEHHE u BBIYMTAHHE
0OBIKHOBEHHBIX npobeit c
OJIMHAKOBBIMH 3HAMCHATCIISIMH,

npeoOpa3oBbIBaTh  HEMPABUIIBHYIO
IpoOb B CMEIIAHHOE YHCJIO U
CMEIIaHHOE YUCJIO B HEMPABUILHYIO
npoOb4  HCTOJIB30BaTh  CBOMCTBO
JENCHUE CYMMBI Ha YHCIO JUIS
pauroHaIN3alUU BBIYMCIICHUH;
onepuposamu NOHAMUAMU:
00bIKHOBEHHASL OpPOOb, CMeUaHHoe
YUCNIO, BBLINOJIHAMb GbIUUCTICHUS, 8
MoM  Yucie ¢  UCHONIb308AHUEM
npuémos PAYUOHATILHBIX
8bIYUCTEHUL, 060cHO8bIBAMb
AI20pUMMblL 8bINOJHEHUSL OCUCMBULL,




ynopﬂdoqueamb qyucia, 3anucaHHble

8 guoe 0ObIKHOBEHHBIX u
0ecsamuyHbIX Opooeli;
NpUMEeHsMb npasuia

NPUOTIUNICEHHBIX — BLIYUCTEHULL  NPU
pewieHuy NnpaKkmu4eckux 3aoad u
pewienuu  3a0ay  Opyeux y4eOHvix
npeomemos, BbINOJHAMb CPAGHEHUe
pe3yibmamos  8bIMUCTIEHUU — NpU
peuieHuy npaKmudeckux 3aoay, 8
mom yucie NPUOTUNCEHHBIX
BbIYUCTICHUL, COCMABIAMb YUCTOB8bLE
8bIpAdICeHUsT U OYECHUBAMb  UX
3HAYeHUs npu peuteHuu
NPAKMUYecKux 3a0ay u 3a0ay us
opyeux  y4eOHvix npeomemos,
pewams  npocmvle U CLONCHbIE
3a0a4u pasHuvlX MUnos, a makice
3a0auu  NOBLIULEHHOU MPYOHOCMU,
UCNOIb308aMb  PA3HblEe  KpAmKue
3anucu  Kak — Mooeiu  meKCcmos
COJCHBIX 3a0a4 OJis1 NOCHMPOEHUs.
NOUCKOBOU CXeMbl U pelleHust 3a0au,
3HAMb U NpuMeHamv 06a cnocoba
noucka  pewenus  3aday  (om
mpebosaHus K YCI08Ul0 U Om
YCA08UsL K mpebosanuro),
MOOenuposams  pacCcyHcoOeHus npu
noucKe peuieHus 3a0ay ¢ NOMOUbIO
epagh-cxemvl,  8videnAMb  IMANDLL
pewienusi 3a0a4u U Cooepicanue




KaxHcoo20 smana,
UHmMepnpemuposamy

BLIYUCTUMEIbHBIE  Pe3)IbIambl 8
3a0aue, UCCNE008aMb NOJLYUEHHOE
peutenue 3a0ayu;, AHATUIUPOBAMND
8CEBO3MOJICHBIE cumyayuu
83AUMHO20  PACNONIONCEHUS  08YX
00beKmo6 U USMEHeHUue  UX
Xapaxkmepucmuk npu CO8MeCmHOM
ogudicenuu  (ckopocmv,  8pems,
paccmosnue) npu peulenuu 3a0ad Ha
ogudiceHue 08yx 00bLEKMoO8 Kaxk 8
OOHOM, MAK U 8 NPOMUBONOLONCHBIX
HANPAGIeHUsX, uccnedosams
BCEBO3MOJICHBIE — CUMYAyuu  npu
peulenuy 3a0ay Ha OBUdCEHUE NO
peKe,  paccmampueamsv — pasHvie
cucmemvl  omcuéma  peuiams
pazHooopasuvle 3a0ayu «Ha
yacmuy, pewamsv U 0O0CHOBLIBAMD
c80e peuleHue 3a0ay  (8vlOesimb
MamemMamuyeckyro  OCHO8Y)  Ha
HAXodicOeHue Yacmu Yucia u yucia
no  e20 Hacmu  HA  OCHOBe
KOHKDEMHO20  CMbICAd — Opoou;

0CO3HABAMDb u 00vACHAMb
UOEHMUYHOCHb 3a0a4y  pa3HbIX
munos, CBA3bIBAIOUSUX mpu

seudUHbl (Ha pabomy, HA NOKYNKU,
Ha O8udiCeHue); BblOeIaMb dMuU
BEUYUHBL U OMHOWEHUSL MENCOY




HUMU, NPUMEHAMb UX NPU peuleHuu
3a0ay, KOHCMPYUpo8ams
cobcmeennvle  3a0ayul  YKA3AHHLIX
munog, 6vioelsims Npu peuleHuu
3a0ay Xapaxkmepucmuxu
paccmampusaemotl 8 3a0aye
cumyayuu, OmiuyHvle Om peaibHbIX
(me, om KOMOPbIX
abcmpazuposanucy),

KOHCMPYUpo8ams HO8ble CUMyayuu
C YUémom OSmux XapaxKmepucmux,
peuams U KOHCMpPYuposams 3a0ayu
HA OCHOBE PACCMOMPEHUS PEAlbHbIX
cumyayutl, 8  KOmopulx  He
mpebyemcsi MOYHDILL
BLIYUCTUMETILHBI pe3yrbmam,
pewams 3a0a4u HA OBUMCEHUE NO
peKe,  paccmampueas — paszHvle
cucmemvl omcuema, ONepPuposams
nowamuaMUu ueypa, OKpY*CHOCMb

u Kpye; u3gnexamo,
UHmMepnpemuposamy u
npeobpazosvieams UHGOPpMAYU o0
2eoMempuiecKux Queypax,

NpeoCmaeseHHyo  Ha  Yepmedca,
usoopasicams  uzyyaemvie Queypvl
om pYKU U C NOMOWDbIO JUHEUKU,

UUDK)JIA, KOMNbIOMEPHbBLX
UHCMPYMEHN OB, peutamos
npakmuueckue 3a0ayqu C

NPUMEHEHUEM npocmedwux ceolcme




Queyp;, evinoaHAmMb npocmeluiue
nOCMpoeHuUs Ha MecmHoCmu,
HeoOXo0uMble 8 PearbHOU MHCU3HU
OYeHUBAmMb  pasmepvl  PeanbHbiX
00BEKMOs8 OKpYIICAIOUWe20 Mupa

[Taparpad | decsatuunsie apobu. CiokeHHWE W BBIUMTAHUC JACCATUIHBIX 13

6 npobei

30 JlecsaTiyHas 3auCh Lenas u IpoOHas YacTH 2
JPOOHBIX YHCEN IECATUIHOU JpoOu.

31 Cpasuenne necatudnbix | [IpeobpazoBanue JIECATUYHBIX 3
npoOeit npo0eit B 0OBIKHOBEHHBIC.

32 Cioxenue u lIpeobpaszosanue  0OLIKHOBEHHBIX 5
BbIUMTAHUE IECATUYHBIX | Opobell 6 Oecamuuynvle OpooOu.
apoben Koneunvie u OeckoHeyHvle

33 [TpuOamKkeHHbIC Ooecsimuunvle Opobu. CpaBHCHHE 2
3HAYEHHMS YHCEII. JEeCATUUHBIX ApoOel. CroxkeHue u
OprTJ'[eHI/Ie Yyucel BbIUUTAHUEC OCCATUYHBIX z[p06el71.

KonTponsHas pabora Ne 9 Pemntenne HecnoXHBIX 3agad  Ha 1

JIBIDKEHUE B  TIPOTHUBOITOJIOXKHBIX
HaIpaBJICHUSX, B OJTHOM
HalpaBJICHUU. Pemenune
HECJIOXKHBIX 3a1a4 Ha IBM)KEHHE I10
peKe 10 TEUCHHI0O M IPOTHB
TEUYCHHUS. Heo6xoaumocThb

okpyriieHus. [IpaBUiao OKpyTJICHUS
HaTypaJbHBIX uucen. OKpyTricHue
NECATHYHBIX JapoOer. Jpoou e
Basunone, Ecunme, Pune.
Omkpovimue Oecamuynvix Opodell.

OnepupoBarb Ha 0a30BOM YypOBHE

MTOHSITUSMU: JNeCATUYHAsT JIpOOb;
HCIIOJB30BaTh CBOMCTBA 4YHCEI U
IIpaBuia JNEUCTBUI c
pallMOHAJIBHBIMM ~ YHUCIIAMU  TIpHU
BBIIIOJTHCHUU BBIUMCIICHU;
BBLINIOJIHATH OKpYTJICHUE
paLMOHATIBHBIX Yyucen B
COOTBETCTBUU c MIPAaBUJIAMU,

CpaBHUBATh pallMOHAJIBHBIC 4YHCIIA,
OICHHUBATL PC3YJIbTAThI BBIYKCJICHUI
IIpHU PCHICHUHU IMPAKTHYCCKUX 3alay;
BBIIIOJIHATE CpaBHCHHUE YHUCCI B
pCalIbHBIX CHUTyalUusaX; COCTaBJIATH
YHCJIOBBIC BBIPpAKCHUSA IIPU PCIICHUHA
IMPAaKTHYCCKHUX 3aJa4d MW 3aJa4d MH3

IPYrUX  Y4eOHBIX  TPEIAMETOB;
pemaTrb  HECJIOXKHBIC  CHOJKECTHBIC
3a7a9d  pa3HBIX THUIIOB Ha BCE
apuMEeTHICCKHE JICUCTBUS;

CTPOUTH MOJIETb YCIOBHUS 3aJaud (B
BUJIe TaOJUIIBI, CXEMBI, PUCYHKA), B
KOTOPOM JaHbl 3HAYEHUS JBYX U3
TPEX B3aMMOCBS3aHHBIX BEJIMYMH, C
LEJbI0 IIOMCKAa PELICHUA 3a/1a4u;




OCYIIECTBIISATh ~ CMOCOO  TIOMCKa
pelieHuss  3aJadd, B KOTOPOM
pacCyXJICHHE CTPOUTCS OT YCIIOBUS
K TpeOOBAHHUIO UK OT TpeOOBAHUS K

YCIIOBHIO; COCTAaBJIATH IUTaH
pEeLIeHNs 3aa4M; BBIACIATH 3TAIb
peleHuns 3a/1a4y;
WUHTEPIIPETUPOBATH

BBIYHCIIUTCIBHBIC — PE3yJbTaThl B
3ajaye, HCCIEN0BaTh IOIYYCHHOE
pelieHre 3a7add; 3HaTh pa3inyune
CKOpOCTEH 00BEKTa B CTOSUEH BOJIE,
OPOTUB TEYEHUS MU TIO TEYEHUIO
peKH; peniaTh 3aJa4d pa3HbIX THUIIOB
(Ha paboTy, Ha TOKYINKH, Ha
JBKEHUE),  CBS3BIBAOIIMX  TPH
BEJTUYUHBI, BBIICTSATD 3TH BEITUYUHBI
Y OTHOIICHUS] MEXIYy HUMU; PelIaTh
HECJIO)KHBIE  JIOTHUECKHE  3a/Ja4yu
METOJIOM PACCYXXICHUH; BBIIBUTATH

TUIIOTE3bI 0 BO3MOYKHBIX
IPENCTbHBIX 3HAYCHHUSIX HCKOMBIX
BEJIMUMH B  3aJaye (menatpb

NPHUKHUKY); 3alUChiBaTh W YHUTATh
JCCATHYHBIC JPOOH; OIMEPUPOBATH
HOHATUSAMU: Pa3psabl JICCATUYHOM
IpoOH, paslIoKEHHUE JICeCATHIHOU
IpoOw T0 pa3psiiaM; onepuposams
NOHAMUAMU.  0eCAMUYHAsE OpoOb,
BLINONIHAMb  GbIUUCTCHUSL, 6 MOM
yucne ¢ UCHOAb308AHUEM NPUEMOB




PAUUOHATIbHbBIX 6bl’-llxlC]Z€HM1xZ
0bocHo6bI8amb ajleopummbol
6blNOJIHEHUA deﬁcmeuﬂ; 6blNOJIHAMb
OKpyecileHue payuoHAlIbHblx HYUuceil C

3A0aHHO MOYHOCMbIO,
YROPAOOUUBAMb YUCILA, 3ANUCAHHbIE
8 suoe 00ObIKHOBEHHBIX u
oecsaimuyHblx Opobell; NpUMeHsImMb
npasuia NPUOIUIHCEHHBIX
BLIYUCTEHULL npu peulenuu

NPAKmMu4eckux 3a0ad U peuleHuu
3a0ay Opyeux y4yeOHuIX npeomemos;
BbINOAHAMb cpasheHue
pe3yibmamos  GbIMUCTICHUL — NpU
peuieHuy npaKkmu4eckux 3aoay, 6
mom yucie NPUOTUINCEHHBIX
BbIYUCTCHUL, COCMABISIMb YUCTIOBbLE
BbIPAJICEHUSL U OYEHUBAMb  UX
SHAYeHUs npu peuteHuu
NPAKMUYyecKux 3a0ad u 3a0ay us
opyaux  y4eOHbix npeomemos;
pewams  npocmvle U CLOJNCHbLLE
3a0a4u PAasHLIX MUNO8, A MAaKdHce
3a0auu  NOBLIUEHHOU MPYOHOCMU,
UCNOIb308aMb  PA3HblE  KpamKue
3anucu  KaKk — MooOelu  MeKCmos
CNOJCHBIX 3a0ay Ons NOCMPOEHUS
NOUCKOBOLL CXeMbl U peleHus 3a0ay;
3HAMb U NpUMeHsmb 00a cnocooba
noucka  pewenuss  3aoad  (om
mpebosaHuss K YCI08UI0O U Om




VC08Us K mpebosanuro),;
MOOENUPOBAMb  PACCYHCOEHUL NpU
noucKe pewenus 3a0ay ¢ NOMOUbIO

epagh-cxemvl,  8blO€NSIMb  IMANbL
pewlenuss 3a0a4u U cooepucanue
Kaxco020 amana,
UHmMepnpemuposamy

8bIYUCIUMENbHBIE  Pe3VIbmambvl 8
3a0ave, UCCe008amsv NOJLY4eHHOe
peuieHue 3a0aqu; aHAIUUPOBAMb
BCEBO3MOIICHBLE cumyayuu
83AUMHO20  PACNONOJNCEHUS — O0BYX
00beKmos U UBMEHEeHUe  UX
Xapakmepucmuk npu Co8MeCnHOM
osudicenuu  (ckopocms,  8pems,
paccmosiHue) npu peuerHuy 3a0ay Ha
osudicerue 08yX 00bLEKMO8 Kaxk 8
0OHOM, MAK U 8 NPOMUBONOLONHCHBIX
HaNpasieHusx, uccneoosamo
BCEBO3MOJICHVIE — cumyayuu — npu
pewienuu 3a0ay Ha OBUdNCEHUE NO
peKe,  paccmampueéamsv — pazHble
cucmemvl omcuéma,; pewamv U
000CHOB8bIBAMDb CB0E peuleHUe 3a0ay
(8vl0ensimo MAMeMamudecKyio
OCHOBY) HA HAXOJMCOeHue yacmu
yucia U 4ucia no e20 4acmu Ha
OCHOBe  KOHKDEMHO20  CMblCId
0pobu, oco3Hasamv U 0OBACHAMb
UOEHMUYHOCMb ~ 3A0a4¥  PA3HbIX
Munos, CBA3bIBAIOUUX mpu




senudUHbl (Ha pabomy, Ha NOKYNKU,
Ha 08udiceHue); Bbloelamb IMu
BEIUYUHBL U  OMHOWEHUS MeNCOY
HUMU, NPUMEHAMb UX NPU peuleHuu
3a0ay, KOHCMPYUpo8ams
cobcmeennvle 3a0auu  YKA3AHHLIX
MUnog, 6vloeiams Nnpu peuleHuu
3a0au Xapaxkmepucmuxu
paccmampusaemotl 8 3a0aye
cumyayuu, OmiuyHvle Om pPeaibHulX
(me, om KOMOPbIX
abcmpazuposanucy),

KOHCMPYUpo8ams HOBble CUmyayuu
C YYémom OSmux XapaxKmepucmux,
peuams U KOHCIMPYUposams 3a0ayu
Ha OCHO8€ PACCMOMPEHUS PEalbHbIX

cumyayuil, 8 KOMOpbIX He
mpebyemcs MOYHbLU
BbIYUCTUMETbHBIU pe3yromam,
pewams 3a0a4u HA OBUMCEHUE NO
pexe, paccmampusast pasmvie
cucmembl omcuem,
xapakxmepu3068amo 6KIAO

8bI0AIOUWUXCA  MAMEMAMUKO8 8
paseumue MamemMamuku U UHbIX
Hay4nwlx obnacmei

[Taparpad | YMHOXKEHHUE U IeTIeHHE JECSITHYHBIX TpoOei 26
7
34 YMHOKEHUE YMHOKEHHUE U JIeTICHUE 3

JECATUYHBIX Apo0ei Ha
HaTypaJIbHBIC YHCIIA

JECSITHYHBIX TPOOEH.
lIpeobpaszosanue 0ObLIKHOBEHHBIX

Hcnonp3oBaTh CBOWCTBA 4YHCET U

MpaBUJIa JEUCTBUN c
pallMOHAJIBHBIMU ~ YHUCJIAMU  [IpHU
BBITIOJIHCHU U BBIUHCIICHUN;

OLCHMBATL PC3YJIbTAaThbl BBIYHCJICHUI




35 JleneHne AECATHYHBIX
npoOeit Ha
HaTypajJbHBIC YUCIIa

36 YMHOKEHTE
JNECATUYHBIX Apo0ei

37 JleneHue Ha
JECATUIHYIO TPOOh

38 Cpennee
apu(pMeTHIeCcKoe

Kountposnbubie paboTst Ne 10 u No 11

O0pobeti 8 decsamuunble OpooOU.
Cpennee apupmMeTHYECKOE IBYX
yucen. M3o0paxeHue cpeHero
apu(pMETUYECKOTO ABYX YUCEN Ha
YHCJIOBOM MpsIMOU. Pemenne
MPAKTUYECKHX 3a71a4 C
MPUMEHEHHUEM CPETHETO
apudmetrnueckoro. Cpeonee
apugmemuueckoe HeCKOIbKUX
yucen. CmapuHnnvle cucmemvl mep.
Jlecamuunvie Opoou u mempuyeckast
cucmema mep. JI. Macnuyxuu.

NpU PELICHUH MPAKTHYECKUX 3aJ1ay;
COCTaBJIATh UHWCIIOBBIE BBIPAKCHUS
IpU PEIICHUM TMPAKTHYECKUX 3a]a4
W 33da4 M3 JPYrux y4eOHBIX
NpeAMETOB; pellaTh  HECJIOXKHBIE
CIOJKETHBIC 3a/1audl Pa3HBIX TUIIOB Ha
Bce apudMeTHYECKUe JCHCTBUS;
CTPOUTH MOJICTh YCJIOBHS 3a/1a4yu (B
BUJI€ TaOJUIBI, CXEMbI, PUCYHKA), B
KOTOPOW JaHbl 3HAYCHUS IBYX U3
TPEX B3aMMOCBSI3aHHBIX BEIUYHH, C
IEIbI0 TIOWCKA pEIICHUs 3a7adu;
OCYILIECTBJIATh  CHOCOO  TOMCKa
pemieHuss  3a7adyd, B KOTOPOM
pacCyKJIeHUe CTPOUTCSI OT YCJIOBHS
K TpeOOBaHHUIO WM OT TPeOOBaHUS K

YCIJIOBHIO; COCTaBIIATh IUIaH
pelIeHus 3aadu; BBIIEIATH 3Tarlbl
peleHus 3a/1a4H;
WUHTEPIIPETUPOBATH

BBIYHCIIUTEIBHBIC  PE3yJbTAaThl B
3ajaye, MCCIEN0BaTh MOIYYEHHOE
pelieHre 3a7add; 3HaTh pa3inydne
CKOpoCTel 00bEeKTa B CTOSUECH BOJIE,
IPOTUB TEYCHUS M TI0 TEUYCHUIO
peku; peniaTh 3a/1auu Ha
HAXOXKJCHUE YacTU YHCJIa U YHCIIa
0 €ro 4YacTd; pemarh 3a7a4u
pasHbIx THUNOB (Ha paboTy, Ha
IIOKYIIKH, Ha JIBUKEHUE),
CBS3BIBAIONIUX  TPU  BEJIWYWHBI,




BBIJICIATH OTH BCINYHMHBI 141
OTHOLICHUA MCIKIOY HHMM,
BBIABUT'ATh THUIIOTC3bI O BO3MOKHBIX
MNpCaACIIbHBIX 3HAYCHHUAX HNCKOMBIX

BCJINYHH B 3aJa4uc (,IICJIaTI)
HpI/IKI/II[Ky) ; OIHCBHIBATH OTACJIBHBIC
BbIAAOIIUECCA PE3YJIbTATHI,

NOJIy4YCHHbIE B XOJ€ PA3BUTHUA
MaTeMaTUKH KaK HayKl; 3HATh
IpUMEPHI MaTEMaTUYECKUX
OTKPBITUH M UX aBTOPOB, B CBSI3H C
OTEYECTBEHHOU u BCEMUPHOMN
VCTOPHUEN; BBIIIOJIHATh YMHOKEHHUE U
JeJICHUe  JIECATUYHBIX  JIpo0ei;
IPEICTABIATH OOBIKHOBEHHbIE
Ipobu B BHUAE JIECATUYHBIX C
NOMOIIBIO  JIEJIEHUS  YUCIUTEI
OOBIKHOBEHHOW  Jpo0u Ha  ee

3HaAMEHATEIIb; BLINOJIHAMb
BbIYUCTICHUS, 6 MOM  Hucie C
UCNONb308AHUEM npuémos
PAYUOHATLHBIX 8bIYUCTICHULL,
000CHOBbLBAMD aneopummol
BbINOJHEHUS oeticmeuil,
YROPs00oUUBaAmMs YUCAA, 3ANUCAHHbLE
8 suoe 00ObIKHOBEHHBIX u
oecsmuuHblx  Opobdell;,  8bINOJHAMb
cpasHeHue pe3yibmamos
8bIYUCTICHULL npu peuieHuu

npakmu4yecKux 3adall, 6 nom ducne
l’lpu6]luf)fC€HHle 6bl'¢uC]l€H1/l1/lv;




COCMABIsIMsb YUCTOBbLE BbIPANCECHUS
U OyeHuBamv UX 3HAYEHUS Npu
peutenuy  npakmuyeckux 3aoav u
3a0ay us opyeux  yueOHbIX
npeomemos; onepuposamu
NOHAMUAMU. PABEHCMBO, YUCI080€
pAaseHcmeo,  ypasHeHue,  KOpPeHb
YpasHeHus, peuleHue  YpaeHeHus,
YuCi080e HepaseHCcmeo,  peuams
npocmvle U CIOJMCHblE — 3A0a4u
PA3HbIX MUN0S, a maxdce 3a0aqu
NOBLIUEHHOT mpyoHocmu,
UCNONIL306AMb  PA3HLIE  KPAMKUE
3anucu  Kak — Mooenu  MmeKCmos
COJCHBIX 3A0ad Ol NOCMPOEHUs.
HOUCKOBOU CXeMbl U peuleHUst 3a0au,
3HamMb U NpuUMeHAmsb 00a cnocooa
noucka  pewenus — 3aoa4y  (om
mpebosanuss K YCI08Ul0 U Om
VC08Us K mpebosanuo),;
MOOENUPoO8aAmMsb  PACCyHCOeHUs. Nnpu
noucke peuieHus 3a0ay ¢ NOMOubIo
epagh-cxemvl,  8blOENAMb  IMANBL
pewlenuss 3a0adu U Ccooepucanue
Kaxco02o amana;
UHmMepnpemuposamy

8bIYUCTUMETIbHBIE  Pe3VIbInambl 8
3a0aue, UCCe008amsy NOJLYYeHHOe
peulenue 3a0ayu; aHAIUIUPOBAMD
8CEBO3MOJICHBIE cumyayuu
83AUMHO20  PACNONIONCEHUS  08YX




00beKmo8 U UBMEHeHue  UX
Xapakmepucmuk npu CO8MeCmHOM
osudicenuu  (ckopocms,  8pems,
paccmosinue) npu peutenuu 3a0a4 Ha
osudicerue 08yX 00BLEKMO8 Kaxk 8
OOHOM, MAK U 8 NPOMUBONOIONCHBIX
HanpaeIeHusx; uccredosamy
BCEBO3MOJICHbIE — CUMYAYUuu  npu
pewieHuy 3a0ay Ha O8UdiCeHue no
peKe,  paccmampueams — pasHvie
cucmemvl  omcuéma, — pewiams
PA3HO00Opa3Hble 3a0auu «HA YaACmuy,
pewiamsv U 0DOCHOBLIBAMb  CBOE
peuienue 3a0au (6vl0ensimy
MamemMamuyeckylo  OCHO8Y)  Ha
HAXodcoeHue Yacmu yucia u yucid
no  e20 uacmu  Ha  OCHOBe
KOHKDEmMHO20  CMblcad — OpodOu,

0CO3HABAMDb u 00BACHAMD
UOEHMUYHOCHb 3a0a4  paszHblx
munos, CB53bIBAIOUUX mpu

genudUHbl (Ha pabomy, HA NOKYNKU,
Ha 08udiceHue); Bbloelamb 3Mu
BEIUYUHBL U OMHOWEHUS MeAHCOY
HUMU, NPUMEHAMb UX NPU peuleHuu
3a0au, KOHCMPYUpo8ams
cobcmeennvle  3a0ayu  YKA3AHHLIX
MUnog, 6bloeiams Nnpu peuleHuu
3a0au Xapaxkmepucmuxu
paccmampusaemou 8 3a0aue
cumyayuu, OmiuyHvle Om peaibHbIX




(me, om

abcmpazuposanucy),
KOHCMPYUpo8ams HOBble CUMyayuu
C YYémom OSmux XapaxKmepucmux;
peuams U KOHCMPYUuposams 3a0ayu
HAa OCHO8€ PACCMOMPEHUS PealbHbIX
cumyayutl, 8  KOmopulx  He

Komopbslx

mpebyemcs MOYHbIU
BLIYUCTUMENbHbBIU pe3yromam,
pewams 3a0a4u HA OBUMCEHUE NO
pexe, paccmampusast pastvle
cucmembl omcuema,
xapakmepuzo6amo 6KIAO
BLLOAIOWUXCS.  MAMEMAMUKOE 6

pazeumue MamemMamuku U UHbIX
HAy4YHbIX obO1acmeti, Onepuposamv

NOHAMUAMU. cpeonee

apugmemuueckoe,
[Taparpad | UHCTpyMEHTHI Jj1sl BBIYUCIICHUN U U3MEPEHU 17 OuenuBath pe3ybTaThI
8 BBIYUCIICHUN npu pelieHun
39 MuUKpOKaIbKyJIATOP [TonsTue mnpoueHra. Brruucienue 2 MPAKTUYECKUX 3a4a4; COCTABIATH
40 [TpoueHThI MPOIEHTOB OT YHCJIAa M YHucla TI0 5 YUCJIOBBIE BBIPAXKEHUS MPU PEUICHUN
41 Yron. [Ipsimoii u W3BECTHOMY IIPOIICHTY, BBIPAKCHHE 3 OpPaKTUYECKUX 3a7ad W 3a7ad u3
Pa3BEpHYTHIH YTOII. OTHOILIEHUS B MpoIleHTax. Pemienue OpPYrUX  Y4eOHBIX  MPEJAMETOB;
YepTesKHBIi HECJIOKHBIX MPAKTUYECKUX 3a7ay C NpEACTaBIATh JaHHbIE B  BHUJE
TPEyroIbHUK npoueHTamMu. Pemenue 3agad  Ha TabIIuII, Juarpamu; YUTATh
42 M3MepeHne yrios. MPONEHTHI U J10au. Vcnons3oBaHue 2 uH(pOpPMAITNIO, TPEICTABICHHYIO B
TpaHCHOPTHD TAOJMII, CXEM, YEPTEeKEU, APYTHUx BUJIC TaOJUIIBI, TUATPAMMBbI; PEIIaTh
43 KpyroBble nuarpaMmpl | CPEACTB  NPEICTAaBICHUS  JaHHBIX 3 HECJIO)KHBIE  CIOXKETHBIE  3aJlauu
KonTtposbHbie paboTst Ne 12 u Ne 13 | IpU pemennn 3anauu. Harmsanele 2 pa3HBIX TUIIOB Ha BCE
npejacTaBlieHds o (Gurypax Ha apupMeTuyecKue JEUCTBUS,




IJIOCKOCTU: yrojl. Bupael yrios.
I'panycnas mepa yrma. M3mepenue
U TIOCTPOECHHE YIJIOB C ITOMOUIBIO

TPaHCIIOPTHPA. Kpyrossie
JarpamMmBbl. W3Bneuenue
uHbOpMaIuu u3 JMarpaMM.
H306pasicenue ouazpamm no
YyucnoeviM  OaHHvim.  Pernenue

TEKCTOBBIX 3a7a4 apu(PMETHICCKUM
cnocobom. PelieHne HECIOXKHBIX
JOTUYECKHX  3ajad. Pewenue
Jlo2U4ecKUx 3a0ai ¢ NOMOUWbIO
epacghos, mabauy.

CTPOUTH MOJIEh yCIOBHS 3a/1a4n (B
BUJIC TaOJIUIbI, CXEMbI, PUCYHKA), B
KOTOPOW JaHbl 3HAYEHUS IBYX U3
TPEX B3aMMOCBSI3aHHBIX BEJMYUH, C
IEJNBbI0 TIOWCKAa pEIICHUs 3a/1a4M;
OCYILIECTBJIATh  CHOCOO  TMOHCKa
pemeHuss  3agayd, B KOTOPOM
paccyXJeHue CTPOUTCS OT YCIIOBUS
K TpeOOBaHUIO WM OT TPeOOBaHUS K

YCIIOBUIO; COCTAaBJISTh J1aH
pelieHust 3aa4i; BBIACISTh ITaIlb
penieHust 3a/1auu;
UHTEPIPETUPOBATH

BBIUHCIIUTEIBHBIE  PE3YJIbTaThl B
3a7a4e, HCCIENOBaTh IIOJYyYEHHOE
pelIeHue 3a1a4u; peuaTh 3aJa4M Ha
HAaX0XJCHHUE 4YaCTHU YHWCIIA U 4YHUCIa
10 €r0 YaCTH; HAXOAUTh IPOLEHT OT
YHUCJIa, YACIIO N0 MPOLEHTY OT HETO,
HAXOJWUTh MPOILIEHTHOE OTHOIICHUE
JIBYX YMCEJ, HAXOJIUTh TMPOLIEHTHOE
CHID)KEHUE 15810 MPOLIEHTHOE
MOBBIIICHUE  BEJIIMYMHBI;  peliaTh
HECJIO)KHBIE  JIOTUYECKHE  3aJa4du
METOJIOM PACCY>XIECHUM; BbIIBUTaTh

TUTIOTE3bI 0 BO3MOXHBIX
NpeAeibHBIX 3HAYEHUSAX HCKOMBIX
BEJIMYMH B  3a/aue (menatb
NPUKUJIKY); OIIEPUPOBATH Ha

0a30BOM YPOBHE TMOHSTHUSMHU: YTOJL.
N306paxaTh n3ydaembie GUrypbl OT




PYKH W C TIOMOIIbIO JMHEHKU |
IUPKYJS; pemaTh MPAKTUYSCKUE
3a/1a4u C IpUMEHEHHUEM
MIPOCTEUIIINX CBOMCTB buryp;
BBIMIOJHATh ~ WM3MEPEHWE  JIJTUH,
paccTosIHUM, BEIWYHH YIJIOB, C
MOMOIIBI0  WHCTPYMEHTOB IS
U3MEPEHUNM  UIMH W YIJIOB;
OTICpUPOBATh TOHATHSAMHU IPOIICHT,
yTOJI, CTOPOHHI yTJjia, BEPIIUHEI yTJia,
OuccekTpuca yrija, MOpsIMOW YroJl,
OCTpBIA, TYNOW W pPa3BEPHYTHIC
YIJIbl, YEPTEKHBIM TPEYroJbHUK U
TPaHCTIIOPTHUD; onepuposamu
NOHAMUAMU. KPY208ble OUASPAMMUL,
maoauywvl OaHHbIX, cpeonee
apugmemuueckoe, u38IeKams,
uHpopmayuio, nNPeocmasieHHyo 8
maoauyax, Ha ouazpammax;,
cocmasnams  madauysvl, CMpoums
ouazpammel Ha OCHO8€ OAHMbIX,
u3gneKams, UHMeEPNPemuposams u
npeobpaszosvieams  UHGOpMaAyuro,
npeoCcmaesienHHyo 8 maoauyax u Ha
ouazpammax, ompasicarouyio
ceoticmea U XapaxKkmepucmuku
PEeanbHbIX Npoyeccos U A61eHUl,
pewiams  npocmele U - CILONCHbIE
3a0ayu pasHuLlX MUno8, a Mmaxdce
3a0auu  NOBLIUEHHOU MPYOHOCMU,
UCNONIL306aMb  pA3HLIE  KPAMKUE




3anucu  Kak  MoOeau — meKcmos
COJCHBIX 3a0ad OJs1 NOCMPOEHUs.
NOUCKOBOU CXeMbl U peuleHust 3a0ay;
3HAMb U NpuUMeHsmvb 006a cnocoba
noucka  pewenus  3a0ad  (om
mpeboganus K YClo8uilo U Om
VC08Usl K mpebosanuio),;
MOOENUpo8ams  paccyHcoeHus npu
noucke peweHus 3a0a4 ¢ NOMOWbI0
epag-cxemvl,  8blOeNAMb  IMANDL
pewlenusi 3a0adu U cooepiuHcanue
Kaxco020 amana,
UHMepNpemuposamy

BLIMUCTUMETIbHbIE  Pe3)bIambl 8
3a0ave, UCCIE008AMb NOJLYUEHHOE
peuienue 3a0avu, peuiams
pasznooopasivie 3a0auu «Ha
yacmuy; pewams U 000CHOBbIBAMD
c60e peuleHue 3a0ay (8vloesmb
MamemMamuyeckyro  OCHO8Y)  Ha
Haxodicoenue Yacmuy yucia u yucia
no  e20  Yacmu  HA  OCHOBe
KOHKDEMHO20  CMblCAd — Opodu,
8bl0€NISIMb  NPU  peleHuu  3a0ay

Xapakmepucmuxu
paccmampusaemou 8 3a0aue
cumyayuu, oOmiudHvle om pPeanibHblx
(me, om KOMOopwlX
abcmpazuposanucy),

KOHCMPYUpo8ams HOGble CUmMyayuu
C YUEMOM SMUX XAPAKMEPUCMUK, 8




uacmuocmu, npu peuleHuu 3a0ay Ha
KOHYyermpayuu, yuunivleambs
njiomHocms eeujecmea, peuitamosv U
KOHCmMpyupoeaniob 3a0ayl HaA OCHOBe

paccmompenust PeanbHbIX
cumyayui, 8  KOMOpulX  He
mpebyemcs MOYHbIU
8LIYUCIUMENLHBLIL pe3yrvmam,

onepuposamv NOHAMUAMU — V2OJ;
u38NeKams, UHMeEPNPemuposams u
npeobpazosvieams UHGOPpMAyuo o
2eoMempuiecKux Queypax,
NpeOCmasieHHyl0 HA  Yepmedncax;
uzobpaxcamos usyuaemvie ueypvl
Om PYKU U C NOMOWbIO JIUHEUKU,

YUDKYJIA, KOMNbIOMEPHbLX
UHCMPYMEHMO8, pewams
npakmuyeckue 3a0aqu c

NpUMeHeHUuemM NPOCmetuiux c80UcCma
Queyp;  6vInOAHAMbL  U3MeEpeHue
GeIUYUH ~ Y2l08, C  NOMOUDIO
UHCMPYMEHmOo8 Ol U3MepeHUll
yenos.

IToBrOpenue. Pemenue 3amayd. toropast KOHTposbHas paboTa 14
Hroro 170
6 xaacc
Howmep HaumenoBanue OCHOBHOE coaepKaHue KonnuectBo XapakTepuCTHUKA
TJIaBbl/ riiaBbl/maparpada 4acoB OCHOBHBIX BUJIOB YUEOHOM
naparpada JEATETbHOCTH
[Taparpad | JleaumocTts uncen 20 OnepupoBath Ha 0a30BOM




1 JlenuTenu u KpaTHbBIS

2 [Ipu3HaKu 1eIMMOCTH Ha
10, Ha S Ha 2

3 [Tpu3Haku 1eTMMOCTH Ha
9umnal

4 [IpocTeie U cocTaBHBIE
qyciia

5 Paznoxxenue Ha mpocThie
MHOKHATEIN

6 HanGomnpmmii o0mmia
JeIInTeNNb. B3anMHuo
MIPOCTHIC YHCIIa

7 Haunmenpmee obmee

KpaTHOE

Kontposnbhas padora Ne 1

Jlemutenr W ero CcBOKMCTBa, OOIIMit
JeIuTeIb  JBYX oojee  uymcern,
HauOOIBIINN OOIIUKA EIUTEIb, B3aUMHO
MPOCTHIE qucia, HaXO0XKJICHUC
HanOOJIBIIETO obmero TETUTEISA
KpatHoe u ero cBoiicTBa, 00111ee KpaTHOE
JBYX U 00Jiee yucen, HauMeHbllee 00111ee
KpaTHOE, CIIOCOOBI HAXO0XKJICHUS
HAaUMEHBIIIETO o01ero KpaTHOTO.
[Ipuznaku penumoctu Ha 2, 3, 5,9, 10.
Ilpusnaxu oemumocmu na 4, 6, 8, 11.
Jloxazamenvcmaso NPU3HAKOB
Oeaumocmu. PelnieHne MPaKTHYECKUX
3aJlad ¢ TPUMCHEHHUEM  IPHU3HAKOB
nenuMoctd.  [IpocThie W cocTaBHBIC
qucia, peuiemo Opamocghena.
Paznoxenue HaTypalpbHOTO 4YHCIA Ha
MHOXHUTEIIA, Pa3JIOKCHUE Ha TPOCTHIC
MHOXUTeIU. Koauuecmeo Oenumenetl
YUCIa, aneoOpUmM pasioHCeHus Yucia Ha
npocmoie MHOdCUmenu, OCHOBHAS
meopema apupmemuxu. Poowxcoenue u
pazeumue apugmemuxu HaAmMypaibHuLX
yucen. HOK, HO]/[, npocmele wuucia.
Pewemo Opamocgena. Pooicoenue
wecmuoecamepuyHoll cucmembvl
cuucnenus. IlepeceueHue u o0bETUHCHHE
MHOXeCTB. [lomMHOXKecTBO. OTHOIIICHHE
MPUHAIJICKHOCTH, BKJIIOUCHHS,
paBeHCTBa. Mnmepnpemayus onepayuti

YpOBHE MTOHSTUSMU:
MHOKECTBO, DJIEMEHT
MHOKECTBA, ITOJMHOKECTBO,
MPUHAIICKHOCTh,  3aJ1aBaTh
MHOXXECTBA IEPEUUCIICHHEM
UX DJEMEHTOB, HaXOIHUTh
nepeceueHue, OObEIMHEHUE,

MOIMHOKECTBO B
IIPOCTENIINX CUTYyaLUsIX;
pacrio3HaBaTh JIOTUYECKH
HEKOPPEKTHBIE

BBICKA3bIBaHUS;

UCIIOJIB30BaTh IIPU3HAKU
JenuMocTH Ha 2, 5, 3, 9, 10
npu BBIIIOJIHEHUN
BBIYMCIICHU W PEIICHHUH
HECJIOKHBIX 3a/1ay;
BBIIIOJIHATH OKpPYIJICHHE

paninOHAJIbHBIX quCeia B
COOTBCTCTBHUU C IIpaBUJIAMU;
CpaBHUBATb palOHAJIbHLBIC

YUCIIa; OILICHUBATH
pe3yJIbTaThl BEIYMCIECHUN TIpU
pelIeHun MPAKTUUYECKUX

3a/lay; pemaTh HECIOXKHBIC
CIOKETHBIE 3aJladydl Pa3HbIX
THIIOB Ha BCE
apuMeTHICCKUE JICHCTBUS,
CTPOUTh MOJENbh  YCIOBUSA
3amaun (B BHJE TaOJHIIBL,
CXEMBI, PUCYHKa), B KOTOPOU




HAO MHOIHCECMBAMU C NOMOUBIO KPY208
Diinepa.

JaHbl 3HAYCHUA JIBYX M3 TpéX
B3aMMOCBA3aHHBIX BCJIIMYHH,
C NIOCJIbIO IIOMCKa PpCHICHUA

3aJa4u, OCYHICCTBIIATDH
CII0co0 ITOHNCKa peUICHUA
3aJa4u, B KOTOpOM

pacCyKJIeHHe CTPOUTCS OT
YCJIOBUSI K TpeOOBAHUIO WIIU
OT TpeOOBaHUS K YCJIOBHIO;
COCTABJISITh IUIAH PEIICHUS
3a/layd;  BBIOEIATH  ATaIbl

penieHus 3a/1auu;
UHTEPIPETUPOBATH
BBIYHMCIIUTEIBHBIC
pe3yabTaThl B 3ajaue,
UCCIIEI0BATh MOJYYEHHOE

peuiCcHUC 3aa4d, pClIaTb
3aJa4M Ha HaXOXKXIACHUC 4aCTUu
qucCjaa U 4ucia 110 €ro 4acCTu,
BBIABUT'aTh THUITOTE3bI 0

BO3MOJKHBIX MpEICITbHBIX
3HAYEHUAX HCKOMBIX
BEJIMUYMH B 3aj1ade (1enaTh
MPUKUJIKY); OITMCHIBATH
OTIEJIbHBIE BBIJAFOIINECS

pe3yabTaThl, IOJIYyYEHHBIE B
XOJI€ pPa3BUTHA MATEMaTHUKH
KaK HAayK; 3HATb IIPUMEPHI
MAaTeMaTUYECKUX OTKPBITUUN U
UX aBTOPOB, B CBS3U C
OTEYECTBEHHOW M BCEMUPHOMN




UCTOPHEH; OTIepPUPOBATH
NOHATUAMH : JCITUTCIA U
KpaTHBIE, TIPOCTOE, COCTABHOE
YHUCJI0, HAuOOJIbIINE OOIIUI
JICITATETTh, HaMEHbIIIEe
oOmiee  KpaTHOE,  YETHOE
YUCJIO, HEYETHOE  YHCIIO,
B3aMMHO TMPOCTHIC  YHCIIA,
pa3oKECHHE qucIia Ha
IIPOCTBIC MHOKHUTEIIH;
HWJUTFOCTPUPOBATH TEOPETHUKO-
MHO>KECTBEHHBIC u
JOTUYECKHE  TOHATHS  C
MTOMOIIBIO TarpamMmm
Diinepa-Benna;
ONepUPOBAMb-  NOHAMUAMU:
MHOJHCECMBO,
Xapaxkmepucmuku
MHOJICeCmaa, neMeHm
MHOJICeCmaa, nycmoe,
KOHeuHoe U  OecKOoHeuHoe
MHOJHCECMBO0,
NOOMHOIHCECNBO,
NPUHAOTIEHCHOCTD,
onpeoensims
NPUHAONIEHCHOCNL  dTIeMeHma
MHOdCECMBY, 00bEOUHEHUIO U
nepeceuyeHuro  MHONCECM8,
3a0aeamsv  MHOMCECmM80  C

! 3aech u JaJIC€ — 3HATh ONPCACIICHUE IMTOHATUA, YMETD IOACHATH €0 CMBICJI, YMETH MCITIOJIB30BaTh IIOHATUE U €T0 CBOCTBa Ipyu IPOBEACHN N paCCy)K,ZIeHPIfI, JA0Ka3aTcJIbCTB,

peuicHuur 3agay.




NnOMOULbIO nepevuciernus

IJIEMEHMOeE, CJl0B6ECHO20
ONnuUCaHus, pacnosHasanto
JocudecKu HEeKOppEeKmMHbvle
6bICKA3bl6AHUA, cmpoumaos
yuenoixku ymo3amr0qeﬂud HA
OCHO6¢€ UCnoOJ1b306AaHUA
npaeu JOCUKU,
ucnoav3oeamos NPU3HAKU

oenumocmu na 2, 4, 8, 5, 3, 6,
9, 10, 11, cymmer u
npoussedeHuss  uucei  npu
GbINONHEHUU  BbIYUCTCHUN U
peuierHuu 3a0ay,
0bocHo8bI8AMb NPU3HAKU
Ooeaumocmu, Haxooumv HO/]
u HOK yucern u
UCNONb306aMb ux npu
peutenuu 3a0ay, COCmae/isimo
YUCTOBbIE  BLIPAJICEHUSL U
OYeHUBaAmMb UX 3HAYEHUsT npu

peutenuu NPAKMUYECKUX
3a0ay u 3a0ay u3z Opyeux
VUeOHbIX npeomemos;
peuiams npocmuoie u

CNOJICHblE  3a0ayl PA3HbBIX
munoe, a makKoace 3a0ayu
NOBbIUEHHOL mpydﬂocmu;
Ucnob306anlob pasHovle
KpamkKue 3anucu Kak Mooeu
MEeKCMO8  CAOJNCHbIX 3a0ay




0151 NOCMPOEHUSI NOUCKOBOU
cxembl U peuleHus 3a0ay;
3HamMb U NPUMEHAMb 00a
cnocoba noucka  peuleHus
3a0au (om mpebosaHus K
ycuosuro U om yciogus K
mpebo8anuio),;
MOOENUPOBAMb PACCYIHCOCHUS
npu noucke peuleHus 3a0ay ¢
HOMOUBIO epag-cxemul.
gvl0eNsIMb  dManvl  peuleHus
3a0auu U cooepicanue
KaAHcoo2o smanda;
UHmMepNpemuposamy
BLIUUCTUMENbHBIE
pe3yibmamsl 6  3a0aue,
uccnredosamn nonyuenHoe
peuienue 3a0ayu;, peuiams
PazHooopasuvle 3a0a4u  «HA

yacmuy, peuiams u
000CHOBbIBAMb C80E peuleHe
3a0au (6vl0enamy

MaAmemMamuyeckylo - OCHOBY)
HA HAXO0MHCOEeHUe 4acmu Yucia
U yucia no e2o dacmu Ha
OCHO6€ KOHKPEMHO20 CMbICIA

opoou; pewamsp u
KOHCIMPYUposams 3a0ayul Ha
OCHOge PAcCMOmMpeHns.
peanvhbix  cumyayutl, 8

KOMOpbIX He  mpedyemcs




MOYHbBIU 8bIYUCIUMENbHBIU
pes3yrbman,
Xapaxkmepuzoeambu 8KIAO

8bIOAIOUWUXC MAMEMAMUKOB
8 pazeumue Mamemamuku u
UHBIX HAYYHBIX 00acmel

[Taparpad | CnoxxeHue u BEIUMTAHKE IPOOEH C pa3HBIMHU 3HAMEHATEIISIMU 23

2

8 OCHOBHOE CBOWMCTBO OCHOBHOE CBOMCTBO JIpOOHU. 2
JIpoOu Coxkpartienue apo6eit. [IpuBenenue

9 Coxkparienue apoboeit npo0Oeit kK 00111eMy 3HaMEeHATelo. 3

10 [TpuBenenue npodeit k CpaBHeHHE OOBIKHOBEHHBIX APOOECH. 3
o011eMy 3HaMEHATEI0 CrnoJxeHue 1 BBIYMTaHUE OOBIKHOBCHHBIX

11 CpaBHenue, crnoxenue u | ApoOei. IIpumenenue npobeii mpu 6
BBIYHMTAHUE JAPOOEH C pemreHuu 3a1a4. Apudmernyeckue
pa3HBIMU JEHCTBUS CO CMEIIaHHBIMU JIPOOSIMHU.
3HaMEHATEISIMH

12 CrnoxeHre U BEIYUTaHUE 6
CMETIIaHHBIX YHCEIl

Kontponbubie padbotst Ne 2 u Ne 3 2

OnepupoBath Ha 0a3oBOM
YpOBHE MMOHSITHSIMH:
OOBIKHOBEHHAS poOb,
JeCATUYHAs Ipo0b,
CMEIIIaHHOE YHCIIO;
HCIIOJIb30BaTh CBOMCTBA
YHCeN U MpaBuia JCUCTBUU C
paloHaIbHBIMU YHCJIaMHU
npu BBITTOJTHEHU U
BBIYHCJICHUH; CpaBHUBATh
paloHaIbHbIC YHCIIa;
OIICHUBATh pe3yabTaThl
BBIYUCJICHUW TMpPU PEIICHUU
MPaAKTUYECKUX 3aJ1a4;
BBITIOJTHSATH CPaBHEHHUE YHUCET
B peajbHbIX  CHUTyalUsX;
COCTaBJIATH YHCJIOBBIC

BBIDOKEHUSI TIPU  PEIICHUU
MIPaKTUYECKUX 3aJa4d U 3a]ad

u3 IPYTruX y4eOHBIX
PEIMETOB; pemarthb
HECJIOKHbBIE CIO)KETHBIE

3aJlauyu pa3HbIX THUIIOB Ha BCE
apupMeTHIeCKue JCHCTBUS,
CTPOUTh MOJENb  YCJIOBHUSA




3aaun (B BHUJE TaOJUIIbL,
CXEMBI, PUCYHKAa), B KOTOPOU
JaHbl 3HAYCHHS JIBYX M3 TPEX
B3aMMOCBS3aHHBIX BEJIHYUH,
C ICIBI0 TIOMCKA pEIICHUS

3a1a4H; OCYIIECTBIISATh
croco® TOWCKa  pelIeHus
3a7a4H, B KOTOPOM

pacCcyKJIeHHe CTPOUTCS OT
YCJIOBUSL K TPeOOBAHUIO WU
OT TpeOOBaHUSI K YCJIOBHIO;
COCTABJISITh IUIAH PEIICHUS

3aJla4d;  BBIIEIATH ATallbl
peneHus 3a/1a4H;
HMHTEPIIPETUPOBATH
BBIYMCIIUTEIIbHBIE
pEe3yabTaThl B 3ajaue,
HCCIIEI0OBATh MOJYYEHHOE

pelieHre  3ajayd;  3HaTh
pasnuymre CKOpocTeil 00beKTa
B CTOSlMEM BOAE, NPOTHUB
TEUYEHUS U 10 TEUECHUIO PEKH;
pemarhb 3a/1auun Ha
HaXOXJEHUE YacTH 4YHUClIa U
YKCla MO €ro 4acTH; penarh
3aJlaud  pa3HbIX THUIIOB (HA
paboTy, Ha TOKYyNOKH, Ha
JIBUKEHUE),  CBSI3BIBAIOLINX
TP BEJIUYUHBI, BBIIEIATH 3TH
BEJIMYMHBI W  OTHOILEHHUS
MEXJY HUMU; BBLIBUIATh




T'UI10TC3bI 0 BO3MOJKHBIX

peeTbHBIX 3HAYCHUSX
HUCKOMBIX BEIMYUH B 3a7a4e
(menatp MPUKHUJIKY );

BBIIIOJIHATE  CJIOKEHHE U
BBIUMTAHHE OOBIKHOBEHHBIX
Ipo0el U CMENIaHHBIX YHCeT;
onepuposamv  NOHAMUAMU.

00bIKHOBEHHASL 0po0Ow,
decamuyHast 0poou,
cMeuantoe yucno;

BblNOJIHAMb  6bIYUCIEHUA, 6
mom qucijie ¢ ucnojilb306aHuUem

npué'Moe pPayUOHATIbHbIX
8bll{uCJl€H1/luv, obocHoebleams
ajiecopummbsl 6blNOJIHEeHUA

oelcmeuil, cocmaeiAameo
YUCTOBble — BLIPAJICEHUS U
OYeHUBAMb UX 3HAYEHUs. Npu

peutenuu NPAKMUYECKUX
3a0au u 3a0ay u3z Opyeux
VUeOHbIX npeomemos;
onepuposamsv  NOHAMUAMU.
pagencmao, yucio8oe
pagencmao, yuci08oe
HepageHcmeo; peuiams

npocmole u CJI02MCHblE 3a0ayu
PA3HbIX munoe, a maKoace
3a0ayu NOBLIUEHHOT
mpyduocmu; UCno1b306damnob
PpAa3Hble KpanmKue 3anucu Kak




MOOenU MeKCMO8 CILONCHBIX
3a0ay 011 NOCMPOEHUs.
NOUCKOBOU CXeMbl U pelleHus
3a0ay, 3HamMb U NPUMEHIMb
oba cnocoba noucka
peuieHus 3a0au (om
mpebo8anus K YCi08uo U om
ycnosuss K - mpebo8aHuio),
MOOENUPOBAMb PACCYHCOCHUS.
npu noucke peuleHus: 3a0ay ¢
HOMOUBIO epag-cxemul,
gvl0eNsIMb  9MaAnvl  peuleHus
3a0auu U cooepicaHue
KaAcoo2o smanda;
UHmMePNpemuposamy
BbIYUCTUMENbHBIE
pe3yibmamsl 6  3a0aue,

uccieo008amn nojsiy4yerHHoe
peulerue 361()61’{1/{,'
anaiusupoeamsbs

BCEBO3MOJICHbIE  CUMYayuu
83AUMHO20  PACNOOJNCEHUS
08yX 00BEKMo8 U U3MeHeHUe
ux — xapakmepucmux — npu
COBMECMHOM O08UdICeHUU
(cxopocmy, epems,
paccmosinue) npu  peuweHuu
3a0au Ha OsudiceHue O08yx
00beKmo8 KaK 6 0OHOM, MaK
U 8  NPOMUBONONONCHBIX
HanpasieHusx, Uuccieo008ams




BCEBO3MOJICHbIE — CUMYAYUU
npu  pewieHuu  3a0a¥y  Ha
osudIceHUe no pexe,
paccmampusamo pasHvle
cucmemvl omcuéma, peuams
PpasHooopasuvle 3a0a4u  «HA

yacmuy, pewamo u
000CHOBbIBAMDb CBOE peuleHtlle
3a0au (6v10ensimo

mamemamuieckKyro OCHOGy)
HA HAXO0JHCOCHUE YaACmU YUC/d
u vucia no eco dacmu Ha
OCHOB6€ KOHKpEMHO2O CcMmblcia

opoou; 0CO3HABAMb u
00BACHAMb  UOCHMUYHOCb
3a0ay PA3HbIX munos,

CBA3bIBAIOUWUX MPU BETUYUHDBL
(Ha pabomy, Ha NOKYNKU, HA
osudicenue), 6vloensams 3IMmu
BEIUYUHBL U OMHOUEHUs
MeHCOY HUMU, NPUMEHSMb UX

npu peuenuu 3a0ad,
KOHCMPYUpo8ambo
cobcmeentvie 3a0ayu
VKA3AHHBIX MUNOB; 8bLOCTISAMb
npu pewenuu 3a0ay
Xapaxkmepucmuxu

paccmampusaemol 8 3adaue
cumyayuu, OmMIuUyHvle Om
peanvHulx (me, om KOMOpbIX
abcmpazuposanucy);




pewamsb U KOHCMPYUpoeamau

3a0auu Ha OCHOGe
paccmompenus DPeanvbHbiX
cumyayui, 8 KOMOpvlX He
mpebyemcs MOYHbIU

BLIYUCIUMENbHBIU
pe3yibmam, pewiams 3a0aqu
Ha  Osudicenue NoO  pexe,

paccmampusast pasmvie
cucmembl omcuema
[Taparpad | YMHOXKEHUE U IelIeHHE OOBIKHOBEHHBIX JIPOOCH 31 Hcnons3oBaTh CBOMCTBA
3 YHCeN U MpaBuiia JCUCTBUU C
13 YMHOXeHUE Apobeit YMHOXEHUE | JieJIeHuEe OOBIKHOBEHHBIX 5 pallMOHAIIBHBIMA ~ YHCJIAMU
14 Haxoxnaenue apodu or | Apodeit. [Ipumenenue apodeii npu 4 npu BBITTOJTHEHU U
qyucia peuieHnu 3aaa4d. Pemenue 3agad Ha BBIYMCIICHUN; OILICHUBATh
15 [Tpumenenue Hax0>JICHUE YaCTH YKCJIA U YKCIIa [0 €ro 5 pEe3yJbTaThl BRIYUCICHHUN TTPU
pacnpeenuTeTbHOrOo yactu. Cnocodwl payuonaiuzayuu pELICHUH MPAKTUYECKUX
CBOMCTBA YMHOKEHUS BbLIYUCTICHUL U UX NPUMEHEeHUe Npu 3a/lay; COCTABJISITh YHUCIOBBIE
16 B3anmMHo oOpaTHBIE gvinonenuu oelicmsuti. HarnsnHble 2 BBIDAKECHUSI IIPU  PEIICHUH
qucia MPECTABICHUSI O MPOCTPAHCTBEHHBIX MPaKTUYECKUX 3a]a4y U 3a]a4y
17 Jlenenue durypax: npusmMa, nupamuiaa. 5 u3 IPYTHUX y4eOHBIX
18 Haxoxaenue uncina mo | ¥1300paxkeHne MpOCTPaHCTBEHHAIX 5 MPEIMETOB; peuiath
ero apoou. buryp. Ilpumepol ceuenuii. HECJIOKHBIC CIO’KETHBIEC
19 JIpoGHbIE BBIPAKEHHUS Mmnoeoepannuku. Ilpasunvrvie 3 3a/1a4M pa3HbIX TUIOB Ha BCE
KonTtposbHbie paboTst Ne 4, Ne 5, No 6 | MHO202panHuKy. 1IpaMepsI pa3sBepToK 3 apu(pMeTHIeCKue JCHCTBUS,

MHOTOTPAaHHUKOB. ApudMeTHIeCKre
JENUCTBUS C TIPOOHBIMH YHUCIIAMHU.

CTPOUTH MOJIETb  YCIIOBUS
3amaun (B BuUIE TaOJHUIIHI,
CXEMBbI, PUCYHKA), B KOTOPOW
JIaHbl 3HAYEHUS IBYX U3 TPEX
B3aMMOCBSI3aHHBIX BEJIUYMH,
C IeJIbI0 TOMCKA pelIeHUs




3a]a4u; OCYIIECTBIISATh
Coco0 TOUCKAa  pelIeHHus
3aJa4H, B KOTOpPOM
paccy X JIeHUe CTPOMUTCS OT
yCIOBUSL K TPEOOBAHUIO WIIH
OT TpeOOBaHUS K YCJIOBHIO;
COCTABJISITh IUIAH PELICHUS
3a/layd;  BBIOEJIATH  ATaIlbl

perieHus 3aJa4H;
MHTEPIPETUPOBATH
BBIYHCIIUTEIIbHBIE
pE3yNbTATHI B 3ajaue,
UCCIIEN0BATh IIOJIyYEHHOE

pelieHre  3aJayd;  3HaTh
pazianuue cKopocTel 00beKTa
B CTOSAYEW BOJE, MPOTUB
TE€YEHUS U 110 TEUCHUIO PEKH;
pemarb 3a/1a4u Ha
HaXOXKJEHUE YacTH 4YHUCIa U
YKCla N0 €ro 4acTH; pemarhb
3a/layd  pas3HbIX THUMOB (Ha
paboTy, Ha TIOKYIKH, Ha
JIBUKEHUE),  CBSI3bIBAIOILIUX
TPHU BEITUYUHBI, BBIICISTH 3TH
BEIMYMHBI U OTHOILCHHUS
MEXKJly HUMH;, BBINOJHSITH
YMHOXKEHHE W JIeJICHUE
OOBIKHOBEHHBIX TpoOei,
CMELIaHHBIX YHUCET,
UCCJENOBaTh W  ONMCHIBATH
CBOMCTBA NUPaMUJI, IIPHU3M,




UCTIONB3YS OKCIIEPUMEHT,
HaOJII0IEHHE,

MOJICTTUPOBAHUE;,  peuams
npocmwle U CILOJNHCHbLE 3A0ayU
PA3HbLIX  MUN08, a makxoice
3adauu HOBLIUEHHOL
MpyOHOCMU,  UCNOL3068AMb
pasHvle Kpamkue 3anucu Kax
MOOenu MeKCMOo8 CILONCHBIX
3a0ay 011 NOCMPOEHUs
HOUCKOBOU CXeMbl U peuleHus
3a0ay,3Hamsv U NPUMEHIMb

oba cnocoba noucka
peueHust 3a0au (om
mpebosanus K yCio8uio u om
VCI08US K

mpeboB8anI), MoOeIUposans
PAccyscoeruss npu  NOucke
peutenus 3a0ay ¢ NOMOWbIO

epagh-cxemol,; 8b10€I1Mb
9Mmanvl peuwleHus 3a0a4u U
cooepoicanue Kaxi#c0020
amana, UHMepnpemuposanms
BLIYUCTUMENIbHBIE

pe3yibmamsl 8  3a0aue,
uccnedosamy noay4enHoe
peuienue 3a0auu,
AHAUZUPOBAMD

6CEBO3MOICHDbIE cumyayuu
63AUMHO20 PACNnONOIAHCEHUA
deyx 00beKmMo8 U U3MeHeHUe




UXx  Xapakmepucmuxk — npu
COBMECTMHOM 08UIICEHUU
(ckopocmb, epems,
paccmosinue) npu  peuleHuu
3a0ay Ha O8udCeHue O08yx
00beKmo8 Kax 6 0OHOM, MAaK
U 8  NPOMUBONOJIONCHBIX
HAanpaeienusx, Uuccie0o8amy
BCEBO3MOJICHbIE  CUMYAYUU
npu  pewleHuu  3a0a4  Ha
ogudiceHue no pexe,
paccmampusamay pasHule
cucmemvl omcuéma, peuams
pasHoobpasuvle 3a0auu «Ha

yacmuy,; peuiamo u
000CHOBbIBAMb C8OE PeUleHUe
3a0au (6vl0ensms

Mamemamuyeckylo - OCHO8Y)
HA HAX0XMCOeHue Yyacmu 4ucia
U wucia no e2o0 uacmu Ha
OCHOB€ KOHKDEMHO20 CMbICIA

opoou; 0CO3HABaMb u
00BACHAMb  UOCHMUYHOCMb
3a0ay PA3HbIX Munos,

CBAZBIBAIOUUX MPU BEUYUHDBL
(ha pabomy, Ha NOKYNKU, HA
osuoicenue), 6vloenims 3mu
BEUUUHbL U OMHOULeHUs
MeNCOY HUMU, NPUMEHAMb UX
npu peuteruu 3a0av,
KOHCMPYUpOB8ams




cobcmeentvlie 3a0ayu
VKA3AHHBIX MUNOB; 8bLOCTISANMb
npu peuteHuu 3a0ay
Xapakmepucmuxu
paccmampusaemoil 8 3aoaue
cumyayuu, OmMiuUyHvle Om
peanvHulx (me, om KOMOpbuIX
abcmpazuposanucs),
KOHCMPYUpo8amny HOBble
cumyayuu ¢ y4émom 3mux
Xapakmepucmuk, peuwams Uu
KOHCMPYUpo8ams 3a0ayul Ha
ocHoge paccmompeniist
peanvHblx  cumyayuil, 6
KOmMopulx  He  mpedyemcs
MOYHBIL  BLIYUCTUMENbHBLL
pe3yaibmam, peuams 3a0asu
Ha  O8udiceHue no  peke,

paccmampusast pasHvle
cucmemul omcuema,
onepuposams  NOHAMUSMU.
npusma, nupamuoa;
U38/1eKamv,
UHMePNPemuposams u
npeoopazoevleams
ungpopmayuio 0
eceomempuieckux — ¢ueypax,
npeoCmasieHHyIO Ha
yepmegica, uzobpasicams

uzyyaemvle gueypsvl om pyKu
U C NOMOWDIO JIUHEUKU,




YUpKYIA, KOMNbIOMEPHbIX
UHCMPYMENMO8; peuiams
npakmuyeckue — 3a0a4u ¢
npUMeHeHueM  NpoCmeuuux
ceoticmes ghuzyp.

[laparpad | OTHOIIEHHS U IPONIOPIIUU 19 Ocy1iecTBsATh cnoco0

4 IIOMCKA pELICHHs 3a1adyd, B

20 OTHoIEeHHS [Iponmopiuu.  CBoMcTBa  IPOMOPLMIA, 3 KOTOPOM paccyxaeHue

21 [Iponopuun IIPUMEHEHUE MPONOPLUUNA W OTHOLIECHHUU 4 CTPOUTCA OT YCIOBUI K

22 [Tpsimast 1 oOpaTHas npu pemeHun  3aaad.  [Ipumenenue 4 TpeOOBaAHUIO 158105 oT

IIPONIOPLIMOHAIIBHBIE OPONOPIMI NpH  pEUIeHUH  3a1ad. TpeOOBaHHUS K  YCIJIOBUIO;
3aBUCUMOCTH [TonsiTne IIPOLICHTA. Boruucnenue COCTABJISATh IUIAH PELICHUS

23 Macmirab IPOLICHTOB OT 4YuClIa M 4YUCIAa IO 2 3a/layd;  BBIACHATH  OTaIbI

24 JIIMHA OKPY>KHOCTH U3BECTHOMY  IPOLEHTY,  BBIPAKECHHE 2 peLIeHUs 3a/1a4u;

II0IAab Kpyra OTHOLIEHUS B IpoleHTax. PemeHune WUHTEPIPETUPOBATH
25 ap HECJIOKHBIX IPAaKTUYECKHX 3a1ad ¢ 2 BBIYMCIIUTEIIbHBIE
Kourpossabie pa6otsr Ne 7 u Ne 8 npoueHtaMu. MacmTad Ha MJIaHe u 2 pE3yJIbTATHI B 3ajayve,
kapre. Harnsgnele mnpencraBieHus o UCCJIEI0BATh MOJIyYEHHOE
MPOCTPAHCTBEHHBIX (pUrypax: uiap, pelieHre 3aauM; HaxoIuTh
cepa. N3o0paxkenue MPOIIEHT OT YHMCIIa, YUCTIO TIO
MPOCTPAHCTBEHHBIX ¢uryp. MPOLIEHTY OT HEro, HaXOAWTh
N3o00paxenue MPOCTPAHCTBEHHBIX MPOLIEHTHOE OTHOUIEHUE
buryp. Ilpumepwr ceuenuti. Harnsanoie JBYX YHUCen, HAaXOJIUTh
IIPEICTABIICHHUS 0 burypax Ha MPOLICHTHOE CHUXEHUE WU
IJIOCKOCTH: OKPY’KHOCTB, KPYT. IIPOLIEHTHOE NOBBILLICHHE

BCJIMYMHBI, OIEPUPOBATH Ha
0a30BOM ypOBHE TMOHSTHUSIMHU:
OKPY)XHOCTb M KpYyT, IIap.

N3o6paxartsb U3y4aemble
burypsl OT pykH Hu ¢
OMOIIIBIO JUHEHKU u




UPKYJIS, pemrathb
NpaKTHYECKHe  3aJayd ¢
NPUMEHECHUEM  TPOCTEHUIINX
CBOMCTB (UTYp; OTIEpUPOBATH
TOHSITHSIMH OTHOIIICHNE
YKCeN, OTHOIICHUE BEITUYHH,
B3aUMOOOpaTHbBIE
OTHOIIICHUS, MIPOTIOPITHS,
OCHOBHOE CBOWCTBAa BEPHOU
MIPOTIOPITHH, IPSMO
MIPOTIOPITUOHAIIEHBIE
BEJINYMHBI, oOpaTHO
MPOTIOPIIMOHAIIbHBIE
BEJIMYMHBI, MaclTad, iIuHa
OKPYXHOCTH, TJI0IAh
KpyTa,; UCIIOJIb30BaTh
MOHATHE  MacmTad  TpH
pEIICHUH MPAKTUYECKUX
3a71a4; COCMAsisams YUCL08ble
BbIPAJNCEHUST U OYEHUBAML UX
3HaAYeHUs  Npu  peuleHuu
NPAKMU4ecKux 3a0ad u 3a0ay
us opyaux VUeOHbLX
npeomemos; peuiams
npocmwle U CIOJNHCHbLE 3a0ayU
PA3HLIX MUNOB, a MAaKdH#ce
3adauu HOBBLIUEHHOL
MpyOHOCMU,  UCNOb3068AMb
PpaszHvle Kpamkue 3anucu Kax
MOOenU MeKCMOo8 CIONCHBIX
3a0ay 01 NOCMPOEHUs.




NOUCKOBOU CXeMbl U peuleHus
3a0day;, 3HamMb U NPUMEHIMb
oba cnocoba noucka
peuienus 3a0ay (om
mpeboB8anus K YCI08UI0 U Om
ycnosuss K - mpebo8aHuio),
gvl0eNsIMmb  dManvl peuleHus
3a0auu U cooepicanue
KaxiHc0020 smana,
UHmMepnpemuposamy
BbLIYUCTUMENbHBIE
pe3yibmamsl 6  3a0aue,
ucciedosams NOIyYeHHOoe
peutenue 3a0a4u;,  peuiams
pasHoobpasuvle 3a0ayu «HA
yacmuy, Onepuposambw
HOHAMUAMU OKPYICHOCb U
Kpye,  wap,  useiekamo,
UHmMepnpemuposamy u
npeobpazoevieams
uHgpopmayuio 0
eeomempuieckux  ¢ueypax,
npeoCmasieHHyI0 Ha
yepmesicax;, usobpadxicamsy
uzyyaemvie ueypsvl om pyKu
U Cc nomowplo  JUHElKU,
YUpKYA, KOMNbIOMEPHBIX
UHCMPYMEHMO8; peuiams
npakmuyeckue — 3a0a4u ¢
npuUMeHeHueM  NpoCmeuuux
ceoticmé ¢uzyp, oyeHusamo




pazmepul peanvHblx
00beKmos OKpYHCaIOue2o
mupa Xapaxkmepuzoeambu
BKLA0 8bL0AIOUUXCS
Mamemamuxog 6 paszsumue
Mamemamuxu u UHDBIX

HayuHvlx obaacmeu
[Taparpad | [lomoxxutensHbIE ¥ OTPHUIATEIBHBIC YHCIIA 13 OnepupoBath Ha 0a30BOM
3) ypoBHe’ MIOHATHUSIMU:
26 Koopnunatel Ha npssmoii | U300pakeHre 4ucen Ha  YHCIOBOM 3 MHO>€ECTBO, AIEMEHT
27 [IpoTHBOMNONOXKHbBIE (koopauHaTHOM) mnpsamon. HarnsgHbie 2 MHOECTBA, IIOJMHOKECTBO,
qyucia MPEACTABICHUSI O MPOCTPAHCTBEHHBIX MIPUHAJJICKHOCTh;  3a]1aBaTh
28 Monynb uncna durypax:  KOHYC, UTUHJP. 2 MHO>KECTBA TIEPEUNCICHUEM
29 CpaBHEHHE YHCET N3ob6paxeHue MPOCTPAHCTBEHHBIX 3 UX DJEMEHTOB; HaxXOJWUTh
30 N3MeHeHne BeTnYuH buryp. Ilpumepovr ceuenuti. Ilpumepsl 2 nepeceueHue, OObEIMHECHUE,
pa3BEepPTOK LHWJIMHIApPA U KOHyca. Moayib IIOJIMHOKECTBO B
qyuciaa, TEOMETPUYECKasi WHTEpIpeTaIus IPOCTENIINX CUTYaIIUsIX;
Monynsi  uuciaa. CpaBHEHHME  YHCElN. omepupoBaTh Ha 0a3o0BOM
JlelicTBUSL C  TOJOXUTEIBHBIMU U YPOBHE TIOHATUSMU: LIEJIO€
OTpUIIATEILHBIMU  YHCIaMU. PeleHue YHUCJIO; HCIIOJIb30BaTh
TEKCTOBBIX  3alay  apu(METUYECKUM CBOMCTBA YHCEJI M IpaBUIIA
c1ocoO0M. MHOKECTBO IEJIBIX YHCEN. JICUCTBUI C palMOHAIbHBIMU
Pacnosnasanue NOOMHOJCECME U qucjIaMyd TIPU  BBITIOJIHEHUU
971eMEHMO8 HOOMHOJICECME c BBIYHCIICHU; CpaBHUBATH
UCNONIb308aAHUEM KPY208 Dlinepa paluMOHAJIbHbBIE yuciad
Kontponbnas pabora Ne 9 1 OLICHUBATh pE3yNbTaThI
BBIYUCJICHU MpPHU PEIICHUN
MPAKTUYECKUX 3a/ay;

BBITIIOJIHATE CPAaBHCHHUC YMCCII

2 o o o
3,Z[eCB 1 gajcc — pacCrio3HaBaTb KOHKPETHBIC ITPUMEPBI O6H.II/IX TIOHATHH 110 XapaAKTCPHBIM IIPU3HAKaM, BBIIIOJIHATH JCUCTBHUA B COOTBETCTBHUU C ONPCACIICHUEM U IPOCTCUIITUMU
CBOIiCTBaMHU HOHﬂTHﬁ, KOHKPETHU3NUPOBATh MpUMEPaAMU 061111/16 IIOHATHS.




B pCajIbHBIX CUTyalusiaXx;
COCTaBJIATh YHCJIOBLBIC
BBIpAXKCHUA IIPpU  PCIICHUU
MMPAKTHYCCKHUX 3a/1a4 U 3aJa4

u3 IPyTUX y4€OHBIX
npeaMeTos4 pemarb
HECJIOXKHBIE CIOXKETHBIE

3a/1a4M pa3HbIX TUIOB Ha BCE
apudpMeTHUEeCKUE JICUCTBUS,
CTPOUTh MOJENb YCIOBUSA
3agaud (B BHJAC TaOJHIIbI,
CXEMBI, PUCYHKa), B KOTOPOU
JIaHbl 3HAYECHUS JABYX U3 TPEX
B3aMMOCBSI3aHHBIX BEJUYHH,
C UEJbI0 TMOWCKA PELICHUS

3314w, OCYIIECTBIISITh
Croco0 TMOHWCKAa  pelleHus
3aJ1a4H, B KOTOPOM

pacCyKJIeHUe CTPOUTCS OT
YCJIOBUSI K TPeOOBAHUIO WU
OT TpeOOBaHUS K YCJIOBHIO;
COCTABJISITh IUIAH PEILICHUS
3a/layu;  BBIAEIATH  ATaIlbl

peneHns 3a/1auu;
MHTEPIIPETUPOBATH
BBIYMCIIUTEIIbHBIE
pe3yabTaThl B 3amade,
HCCIIEI0BATh IIOJIyYE€HHOE

pelmieHre  3axadd;  3HaTh
pasnuuue ckopocteil 00beKTa
B CTOSiMEM BOAE, NPOTHUB




TEUEHUS U 10 TEUCHUIO PEKH;
pemaTh 3a7aun Ha
HaXOXXJCHHE YacTW 4Yucia U
Yuca MO ero 4acTH; pelarhb
3aJ]aud  pa3HbIX THUIOB (HA
paboTy, Ha TIOKYNKH, Ha
JBUKCHHE),  CBS3BIBAIOLINX
TPH BEJIMYUHBI, BEIACTSATH ATH
BEJIMUYMHBI W  OTHOIICHHS
MEXIy HUMH;  HaXOAWUTb
IPOLEHT OT YHUCJIA, YUCIO IO
MPOIEHTY OT HETro, HaXOJWUTh

IIPOLICHTHOE OTHOLLIEHHE
JIBYX  4YHCel, HaXOJUTh
IIPOLICHTHOE CHMKCHUE WU
IIPOLICHTHOE IIOBBIICHUE
BEJINYUHBIL; pemarb
HECJIOKHBIE JIOTUYECKHUE
3a1a4u METOOM
pacCykJIeHUN; BBIJIBUT'ATh
TUIIOTE3Bl O  BO3MOJKHBIX
MPEAETbHBIX 3HAYEHMSIX
HMCKOMBIX BEJIMYMH B 3aJaye
(menatpb PUKUIKY);
ONEPUPOBATH MOHATHUSMMU:
KOOpJMHATHAas npsimMas,
KOOpJIMHATa TOYKHU Ha
PAMOH, IIOJIOYKUTEIBHOE
4HUCJIO, OTPULIATEIIBHOE

qucCiio, IMPOTHUBOITIOJIOKHBIC
qucia, MOJYJIb qucia,




I/I306pa}KaTB TOYKaMH

KOOPJAMHATHOU MIPSIMOU
MTOJIOKUTEIIbHBIE U
OTPHULIATENbHBIC qyucha;

Onepuposams°  NOHAMUAMU:
MHOIHCECMBO0,
XapaxkmepucmuKu
MHOJICeCmaa, IeMeHm
MHOJICeCmaa, nycmoe,
KOHeuHoe U  OecKOHeuHoe
MHOHCECMBO0,
NOOMHOHNCECMBO,
NPUHAONIEHCHOCTD,
onepuposamsv  NOHAMUAMU.
yenoe 4UCIO, MHOICECMBO
yenvlx uucein, MHONCECMBO
yucen yenvix,  Onpeoeniamy
NPUHAONEHCHOCNL  DTIeMeHma
MHOJICecmay, 00beOUHeHU U
nepeceueHur)  MHOINCECM8,
3a0aéamsv ~ MHOMCECMBO  C

NnOMOUIbIO nepevuciernus
IJlEMEHMOoe, CJl06ECHO20
ONUCAHUAL, 6blNOJIHANb

BbIYUCACHUSL, 6 MOM YUCAe C
UCNONb308AHUEM npuémos
PAYUOHATILHBIX — BbIYUCTCHULL
000CHOBbIBAMb  ACOPUMMDL
BbINOJIHEHUS oelicmauil,

3 3aech u JaJICC — 3HATh ONPCACIICHUE IMTOHATUA, YMETD IOACHATH €0 CMBICJI, YMETH MCITIOJIB30BaTh ITIOHATUE U €T0 CBOCTBa Ipyu IPOBEACHN N paCCy)K,ZIeHPIfI, JA0Ka3aTcJIbCTB,

peuicHuur 3agay.




onepuposama noHsmuem
MOOYb yucia,
2eomempu4ecKast

unmepnpemayust MOOYIIAL
yucua; BbINONHAMb
cpasheHue pe3yibmamos
BLIYUCTICHUU NpU  peuleHuu
NPaKmu4eckux 3aoay, 8 mom
yuciue NPUOTUNCEHHBIX
EbIYUCTCHUTL, coOCmasnsimo
YUCTOBbIE  BLIPAJICEHUSL U
OYeHUBamv Ux 3HaA4eHuss npu

peutenuu NPAKMUYECKUX
3a0ay u 3a0ay u3z Opyeux
VUeOHbIX npeomemos;
peuwiams npocmule u

COJICHblE  3A0ayll  PA3HBIX
Mmunos, a makdxice 3a0ayu
NOBLIUEHHOU — MPYOHOCU,
UCNOIb308AMb pasmvie
Kpamkue 3anucu Kaxk mooenu
MEeKCMOo8  CIOJCHLIX — 3a0ay
0151 NOCMPOEHUsT NOUCKOBOL
cxeMmvl U peuwleHust 3a0ay;
3HaMb U NPUMeHsmb  00a
cnocoba noucka - peuleHus
3a0au (om mpeboBaHUs K
YCI08UI0O U OM YClOBUS K
mpebosanuro),

MOOENUPOBAMsb PACCYHCOCHUS.
npu NOUCKe peuleHus 3a0ay ¢




HOMOUBIO epagp-cxemul,
8blOEISIMb  IMANbL  PelleHus
3a0auu U cooepicanue
KaAHcoo20 smana;
UHmMepnpemuposamy
BbIYUCTUMENbHBIE
pe3yibmamsl 6 3a0aue,

ucciedosamo NnoJqy4€eHHoe
peulerue 361061’11/!,'
anaiusupoeams

BCEBO3MOJICHbIE — CUMYAYUU
83AUMHO20  PACNOJONHCEHUS
08yX 00BLEKMOo8 U U3MeHeHUe
ux — xapakmepucmux — npu
COBMECMHOM 08UMICeHUU
(cxopocmy, epems,
paccmosnue) npu peueHuu
3a0ay Ha O8UdICEHUe O08YX
00beKmo8 Kax 6 OOHOM, MAK
U 8  NPOMUBONONONCHBIX
HANpasieHusx, Uuccied08amo
BCEBO3MOJICHbIE — CUMYAYUU
npu  pewieHuu  3a0ay¥  Ha

osuoicerue no peke,
paccmampusamo pasHvle
cucmembl omcuéma,
oco3naséamv U  0OBACHAMb
UOEHMUYHOCIb 3a0ay
PA3HbIX Mmunoe,

CBA3BLIBAIOWUX MPU BETUUUNDBL
(ha pabomy, Ha NOKYNKU, HA




08udiceHue);, BblOeIaMb MU
GeUYUHbI U OMHOWEHUS
MeHCOY HUMU, NPUMEHSMb UX

npu peuenuu 3a0ad,
KOHCMPYUpo8amb

cobcmeennvie 3a0ayu
VKA3AHHbIX munos,
gvidensaimy ~ Npu  peuleHuu
3a0ay Xapakxmepucmuxu

paccmampusaemol 8 3adave
cumyayuu, OmMIUYHvle Om
peanvHulx (me, om KOMOpbIX

abcmpazuposanucy),

KOHCMPYUpo8ams HOBble
cumyayuu ¢ y4émom Imux
Xapaxkmepucmuk, 8

yacmHocmu, Npu  peueHuu
3a0a4 HA  KOHYeHmpayuu,
VUUMbIBAMb NAOMHOCMb
seuecmaa, pewams U
KOHCMPYUpo8amsv 3a0ayu Ha
ocHoge paccmompenust
peanvHbulx cumyayui, 8
KOmopvlx He  mpebyemcs
MOYHBIU — BbIYUCTIUMETIbHBIU
pe3yaibmam, pewams 3a0aqu
Ha  O8udiceHue no  peke,
paccmampusas pasHvie
cucmemvl omcuema,
onepuposama NOHSIMUAMU
YUIUHOP, KOHYC, U361eKamb,




UHmMepnpemuposamy u
npeoobpazoevleams

ungpopmayuio 0
eeomempuieckux — ¢ueypax,
npeoCmasieHHyI0 Ha
yepmedsncax;, uzobpaxcamo
uzyyaemvle gueypsvl om pyKu
U Cc nomowplo JUHElKU,
YUpPKY A, KOMNbIOMEPHBIX
UHCMPYMEHMO8; pewams
npakmuyeckue — 3a0a4u ¢
npuMeHeHueM  NpOCMetuux
ceolicms ueyp, oyeHusamv

pasmepbl PeanbHuIX
00beKmos OKpYIHCAIOWe2o

mupa
[Taparpad | CroxeHue U BEIYUTAHKE MOJOKUTEIBHBIX U OTPUIIATEIBHBIX YHCEIT 11 OnepupoBatb Ha 0a30BOM
6 YpOBHE MOHATHSMU:
31 CiioxxeHue yucel ¢ JleicTBUST C  TOJOXKUTEIBHBIMU U 2 paloOHaIbHOE YU CJIO;
TTOMOIIIBIO OTpHUIIATEIHLHBIMH YHCIAMHU. HCIIOJIb30BATh CBOMCTBa
KOOPAMHATHOM MPSAMOU yuCcell U IpaBUjia JEUCTBUH C
32 Croxxenue 2 paloHaIbHBIMU YUCIIaMU
OTPHUIIATEIBHBIX YHCEIl npu BBITIOJTHCHUN
33 CnoskeHue ymcen ¢ 3 BBIYMCIICHU; COCTaBIIATH
pa3HBIMU 3HaKaMu YHUCJIOBBIE BBIPAKEHUS TIPH
34 Brruurtanue 3 pelLIeHUn MPaKTHYCCKUX
KontposbHas pabora Ne 10 1 3a/a4 M 3a7a4 U3 JpYyrux
y4e0HBIX MIPEMETOB;

BBITTIOJIHATD CJIOKCHHC u
BBIYMTAHUC II0JIOKHUTCIBbHBIX
N OTPHULATCIBHBIX  YHCCI,




BBIYHCIIATE YHCIIOBOE
3HAYEHUE OYKBEHHOTO
BBIPDOKCHHUSI TPU  3aJIaHHBIX
3HAUYCHUSAX OYKB; HaXOJHTh
JUTHHY OTpe3Ka Ha
KOOPAMHATHOM MpPSMOU 3HAs
KOOPJIMHATHI KOHIIOB JTOTO
OTpE3Ka,; BbINONHAMDb
BbIYUCTCHUSL, 6 MOM YUCHe C
UCNONb308AHUEM npuémos
PAYUOHATILHBIX — BLIYUCTICHUI,
000CHOBBIBAMb  ANCOPUMMbL
BbINOJIHEHUS oeticmeuil,
COCMasisAmy yucno6ble
BbIPANCEHUS. U OYCHUBAMDb UX
3HAYeHUs  Npu  peuleHuu
NPAKmuyeckux 3a0ay u 3a0ay

us opyaux VueOHbIX

npeomemos.
[Taparpad | YMHOXEHHE U ACIICHHUE MMOJOKUTEIBHBIX U OTPUIIATEIBHBIX YHCEIT 12 OnepupoBath Ha 0a30BOM
7 ypoBHe” HOHATHAMM:
35 YMHOXEHUE llepsuunoe  npeocmaénenue o 3 MHO>€ECTBO, AIEMEHT
36 Jlenenne MHOJIcecmee  PAYUOHANbHBLIX — YUCell. 3 MHOXECTBA, IOJMHOYXECTBO,
37 PanmonanbHbIC YKCIa JlecTBUSI ¢ palMOHAIIBHBIMU YHUCIIAMM. 2 MPUHAJICKHOCTD;,  3aJaBaTh
38 CBoiicTBa NeHCTBUM C Hcnonp3oBanue OykB nJisi 0003HAUYEHUS 3 MHOJKECTBA TMEPEYUCICHUEM
paLMOHAILHBIMU qHCe, BBIYHCIICHHE 3HAYCHUS WX DJIEMEHTOB, HAaXOJWTh
YUCIIAMU anredpandecKoro BBIPKCHUS. nepecevyeHne, OOBEAUHEHHE,
Kompom,HHe pa6OTBI Ne 11 Hp606paSOBaHI/Ie anre6pqueCKI/IX 1 MMOAMHOXECTBO B
BBIpOKEHUU.  Paznocmb  mHOdCECMS, MIPOCTEUIIINX CUTYyalusX;

% 3/1ech 1 aTee — paco3HaBaTh KOHKPETHBIC PUMEPHI OOIIMX MOHATHI 110 XapaKTEPHBIM MPU3HAKAM, BBITIONHAT JCHCTBHS B COOTBETCTBHH C ONPE/ICICHAEM 1 IPOCTEHIIAMI
CBOWCTBaAMH MOHATHH, KOHKPETU3UPOBATh PUMEPaMU OOIIUE TOHSTHUS.




oonoanenue Mmuodxcecmed. llosenenue
HYJIA u ompuyamelbHovlx yucen 6
mamemamuke dpeeﬂocmu. Ponb

Juogpanma. Ilouemy (—l)(—l) =+17?

ornepupoBaTh Ha 0a30BOM

YPOBHC IIOHATUAMM:
padluOHAJIBHOC YHCJiIo,
HUCIIOJIB30BAaTh CBOMCTBaA

YHCeN U MpaBwUia JCUCTBUU C
palnroOHaIbHBIMU YUCJIaMH

npu BBITNIOJIHEHUH
BBIUHCIICHU; OLICHHUBATH
pPEe3yJIbTaThl BEIYMCICHUN MPU
pelIeHun MPAKTUYECKUX

3a/1a4; COCTABJIATh YHUCIIOBBIC
BBIDQKEHUS IIPU  PELICHUU
IIPAKTUYECKUX 3a7a4 U 3a1a4y

u3 JIPYTUX Y4eOHBIX
MIPEIMETOB; OTIMCHIBATH
OT/ACIbHBIC BBIJIAIOIIHAECS

pe3yJabpTarhbl, IIOJIYyYEHHBIE B
XOI€ pPa3BUTUA MATEMaTUKHU
KaK HAayKH; 3HaTb IPUMEPHI
MAaTeMaTUYECKUX OTKPBITHUA U
UX aBTOPOB, B CBS3U C
OTEYECTBEHHOW M BCEMUPHOMN

ucropueiid BBITIOJIHSI T
YMHOXKCHHE H  JICJICHUE
TTOJIOKHUTEITBHBIX U
OTPHUIIATEITHHBIX YHCell,
BBIYHCIIATH YHCIIOBOE
3HAYCHUE JIpOOHOTO

5
BBIPAKCHU, onepuposamabs

° 3aech u JaJICC€ — 3HATh ONPCACIICHUE IMTOHATUA, YMETD IOACHATH €0 CMBICJI, YMETH MCIIOJIB30BaTh ITOHATUE U €T0 CBOCTBa Ipyu IPOBEACHN N paccymzerHﬁ, JA0Ka3aTcJIbCTB,

peuicHuur 3agay.




NOHAMUAMU.  MHOJNCECMBO,
Xapaxkmepucmuku
MHOJICeCmsa, neMeHm
MHOJICeCmsa, nycmoe,
KOHeuHoe U  OecKOHeuHoe
MHOIHCECMBO0,
NOOMHOIHCECMBO,
NPUHAONIEHCHOCTD,
onpeoensims
NPUHAONIEHCHOCNL  dTleMeHma
MHOJHCecmay, 00beOUHeHU U
nepeceueHuro  MHOINCECM8,
3a0aeams  MHOMCECMBO  C

nomMousbro nepeducierus
INIEMEHMOE, CJ10BECHO20
onucanus, onepupoeanio
noHAMUAMU.  PAUUOHAIbHOE
Hucio, MHOIHCECNBO
PAUUOHAIbHbBIX yuceil,
ceomempudecKka

UHmepnpemayus

HamypaibHblx, Yevlx,

PAYUOHANBHBIX,  BbINOJHAMb
BbIYUCACHUSL, 6 MOM YUCAe C
UCNONb308AHUEM npuémos
PAYUOHATILHBIX — BbIYUCTCHULL,
000CHOBbIBAMb  ACOPUMMbL
8bINOJIHEHUS oelicmaeuil,
CoOCmasisime YUC106b1e
BbIPAJICEHUS. U OYEHUBAMb UX
3Ha4eHusi  Npu  peuleHuu




NPAKmuyecKux 3a0ay u 3a0ay

us opyaux VueOHbIX
npeomemos;  Onepuposamv
NOHAMUAMU yucnosoe
pagencmao, ypasHenue,
KOpeHb YpasHeHus, peuleHue
VpasHeHus,

Xapaxkmepuzoeams 8KIA0

8bI0AIOWUXCS MAMEMAMUKO8
8 paszeumue Mamemamuku u
UHBIX HAYYHBIX 0Dacmell.

[Taparpad | Pemenue ypaBHeHui 15 Onepuposams ~ NOHAMUAMU:
8 pasencmao, yuci080e
39 PackpbiTie ckobok 3 pasencmao, ypasHeHue,
40 Koaddumment 2 KOpeHb YPABHEHUsl, peuileHue
41 [TomoOHBIC clTaracMbIe 3 YPAaBHeHUs, yucnosoe
42 Penienne ypaBHeHUM 5 Hepasencmeo (npu u3yyeHuu
KonTpoasubie padotbl Nel2 u Nol3 2 Opyaux pazoenos)
[Taparpad | KoopauHaTsl Ha TUIOCKOCTH 13 [IpencraBisgTh  JaHHbIE B
9 BHJIC TaOJMIl, JHarpaMm;
43 [lepnenauKyIsipHBIE Bzaummnoe pacnonoscenue 08yx npsamulx. 2 YUTaTh uHpopMaruio,
psIMbIE N3o0pakeHne ducell Ha  YHCIOBOM NPEACTABJICHHYIO B  BHUJIE
44 IMapannenbubie npsiMble | (KoopauHaTHOM) npsmoi. CronOuaTblie 2 TaOJIUIIbI, JMarpamMMel;
45 KoopaunatHas nuarpammbl.  V3Bnedenne wH(OpMAIH 3 pemarthb HECIJIOKHbIE
IIJIOCKOCTh u3 puarpamm. Ctos0yarble aAvarpaMMel. CIOJKETHBIE 3a1a4d  Pa3HbIX
46 Cron6uaTsie quarpammel | M300pasicenue ouazpamm no UYuUCIO6bIM 2 TUTIOB Ha BCE
47 I'paduxu Oannbim. lloHsiTHE O paBeHCTBE (UTYD. 3 apupMeTHIEeCKUe JICUCTBUS,
KonTtpounbHast pabora Ne 12 IlenTpanbHas, oceBas U 3epKajbHas 1 CTPOUTh MOJENb  YCIIOBUS
CUMMETPHUH. N3obpaxkenue 3agaud (B BHAC TaOJHIIbI,
CUMMETPUYHBIX dburyp. Pemenue CXEMBbI, PUCYHKa), B KOTOPOU

MPAKTHYCCKUX 3aJlda4d C TPUMCHCHHCM

JIaHbl 3HAYEHMS BYX U3 TPEX




MPOCTEUIIUX CBOMCTB ¢uryp. Pemienue
TEKCTOBBIX  33a7a4  apu(PMETUICCKUM
CTIOCOOOM. Pemenne HECJIOKHBIX
JIOTUYECKHX 3anad. Peuwenue nocuueckux
3a0a4 ¢ NoMowblo 2pagos, maodauy.

B3anMMOCBs3aHHbBIX BCJIIMYHH,
C NIOCJIbIO IIOMCKa PpCHICHUA

3aJa4n, OCYHICCTBIIATDH
CII0c00 IIOUCKa  PCIICHHUA
3aJa4u, B KOTOPpOM

pacCyKJIeHHE CTPOUTCS OT
YCJIOBUSI K TpeOOBAHUIO WIIU
OT TpeOOBaHUS K YCJIOBHIO;
COCTABJISITh IUIAH PEILICHUS
3a/layd;  BBIAEIATH  ATaIbl

peneHns 3a/auy;
MHTEPIIPETUPOBATH
BBIYUCIIUTEIIbHBIE
pe3yabTaThl B 3ajaue,
UCCIIEI0BATh IIOJIyYE€HHOE

pelieHre  3aJadyd;  3HaTh
pazinuue cKopocTel 00beKTa
B CTOSAYEW BOJE, MPOTUB
TEUYEHUS U 10 TEUECHUIO PEKH;
pemarb 3a/1aumn Ha
HaXOXKJEHUE YacTH 4YHUCIa U
YKCla M0 €ro 4acTH; peniarh
3a/layd  pas3HbIX THUMOB (Ha
paboTy, Ha TIOKYNKH, Ha
JIBUKEHUE),  CBSI3bIBAIOILIUX
TPHU BEJIMYHHBI, BBIICIATH ITU
BEJIIMYMHBI W  OTHOILICHHS
MEXJy HUMHU;,  HaxOJUTh
IPOLIEHT OT YHUCla, YACIO MO
IPOLIEHTY OT HEro, HaXOAMTh
IPOLIEHTHOE OTHOULIEHUE




ABYX YHCCII, HaxXoIHuThb
IMPOONCHTHOC CHHMKCHHC HIINU

MIPOIIEHTHOE MOBBIIICHUE
BEJINYUHBIL; pemarb
HECIIOKHBIE JIOTUYECKUE
3a/1a4u METOJIOM
pacCyKJICHUN; BBIJIBUT'aTh
TUIIOTE3bl O  BO3MOJKHBIX
MPEIEIIbHBIX 3HAYEHUSIX

UCKOMBIX BEJIMYUH B 3a7a4e
(menmaTh MPUKUIKY); peIIaTh
OpakTUYeCKHe  3afadyd ¢
NPUMEHEHHEM MPOCTEUIINX
CBOMCTB (pUTyp; ONEepUpoBaThH
HOHSTUSIMU:

NEPIECHIUKYJISAPHBIE MPSMBIE,
napasuieJbHbIe npsIMbIE,
KOOpJMHATHAs  IUIOCKOCTb,
ocb abcuucc, OCh OpAMHAT,

rpaduk; CTPOUTH
MEePIICHIUKYJISIPHbBIC u
napajuiesibHble  MOpsIMbIE  C
MOMOILBIO YePTEHKHBIX

HHCTPYMEHTOB, CTPOUTHh Ha
KOOPJAWHATHOMU IIJIOCKOCTHU
TOYKH W (urypsl 1O
3aIaHHBIM KOOpANHATaM,
ONpEeeIIsITh KOOPJAMHATHI
TOYEK, YUTaTh  rpaduKu
MPOCTEUIINX 3aBUCUMOCTEM;
onepupoeamv  NOHAMUAMU.




HamypaibHoe qucio,
MHOIHCECMBO HamypailbHblX

yucei, yenoe yucio,
MHONCECMB0  YenblX Hyucel,
0ObIKHOGEHHAS 0poob,
oecamuyHast 0poou,
CMeuanHoe yucio,
PAYUOHAIbHOE qucio,
MHOJNCECMBO  PAYUOHATLHBIX
yucer, eeomempuieckas
unmepnpemayus

HAMypaibHbIX, yenvix,

PAUUOHAIBHBIX, COCMABJIANb
qyucjiaoenle BbIPAINCEHUA u
OoYyeHusanlb Ux 3Ha4eHusd npu

peutenuu NPAKMUYECKUX
3a0ay u 3a0ay U3z Opyeux
VUeOHbIX npeomemos;

onepuposamsv  NOHAMUAMU.
cmonbuamvle  OuazpamMmol,
maobauybl OAHHLIX, CpeoHee
apugpmemuueckoe,
uzenekams,  UH@opmayuo,
npeoCmasieHHyI0 8
mabauyax, Ha ouaspammax,
cocmasnsims maoauywl,
cmpoums  OUAspaMMvl  Ha
OCHOBe OAaHHbIX, U3BIEKAMD,
UHmMepnpemuposamy u
npeoobpazoevieams
ungopmayuio,




npeoCcmasieHHyI0 8
maoauyax u Ha ouazpammax,
ompax;cawylo ceolcmea u
Xapakmepucmuku  peaibHbix
npoyeccos u  AeneHull,
peuiamo npocmole u
COJICHblE  3A0aull  PA3HBIX
munos, a makdxice 3a0ayu
NOBLIUEHHOU — MPYOHOCU,
UCNOIb308AMb pasmvie
Kpamkue 3anucu Kak mooenu
MEeKCMOo8  CIOJCHbIX — 3a0ay
0I5l NOCMPOEHUsT NOUCKOBOL
cxemvl U peuleHust 3a0ay;
3HaMb U NpuMeHsmb  00a
cnocoba noucka  peuleHus
3a0au (om mpeboBaHUs K
YCI08UIO U OmM YClOBU K
mpeboBanuo);
MOOENUPOBAMb PACCYIHCOCHUS]
npu noucKe peuerus 3a0ay ¢
HOMOUWbIO epagh-cxemol;
8bl0eNAMb  SMANbl  PeuleHUs
3a0auu U cooepicanue
KaxHcoo2o smana,
UHMePnpemuposams
BbLIYUCIUMENbHBLE
pe3yibmamsl 8  3aoaue,
uccneoosamo NOJYYeHHOe
peuterue 3a0ayu;
AHATU3UPOBAMND




BCEBO3MOJICHbIE — CUMYAYUU
83AUMHO20  PACNONONCEHUS.
08YX 00beKmos u usMeHeHue
uUx — xapakmepucmux — npu
COBMECMHOM O8UIICeHUU
(ckopocmp, epems,
paccmosiHue) npu  peuileHuu
3a0au Ha O8uUdCEHUe O08YX
00beKmos8 KaKk 6 0OHOM, MaK
U 8  NPOMUBONONONCHBIX
HaNpasieHusx, Uuccied08amo
BCEBO3MOJICHbIE  CUMYAyUU
npu  pewieHuu  3a0a¥  Ha
osuoicerue no pexe,
pacemampusams pasmvie
cucmemvl OmMcuéma, peuams
pazHooobpasuvle 3a0a4u «HA

yacmuy,; pewams u
000CHOBbIBAMb C80E peuleHle
3a0au (6vl0enamy

MAMeMamuyeckyo  OCHOBY)
HA HAXO0JHCOEHUE YaACmU YUc/d
U yucla no e2o yacmu Ha
OCHOB8e KOHKDEMHO20 CMbLCAA
opoou; 0CO3HABAMb u
00bACHAMb — UOEHMUYHOCTb
3a0a4 PA3HbIX munoe,
CBA3BIBATOUWUX MPU BETIUYUHDL
(Ha pabomy, Ha NOKYNKU, HA
osudicenue), 6vloensims 3mu
GeIUYUHbL U OMHOULCHUS




Meofcby HUMU, NPUMEHANTb UX

npu peuenuu 3a0ad,
KOHCMPYUpo8amb

cobcmeentvlie 3a0ayu
VKA3AHHbIX MUnos;
gvidensams  Npu  peuleHuu
3a0ay Xapakxmepucmuxu

paccmampusaemol 6 3adaue
cumyayuu, OmMIUYHvle Om
peanvHulx (me, om KOMOpbIX

abcmpazuposanucs),

KOHCIMPYUpoeams HOBble
cumyayuu ¢ y4émom Imux
Xapaxkmepucmux, 8

yacmuocmu, nNpu  peueHuu
3a0a4 Ha  KOHYeHmpayuu,
VUUMbIBAMb NJAOMHOCMb
geujecmea, peuiamn u
KOHCMPYUposamsv 3a0ayu Ha
ocHoge paccmompenust
PeanbHblx  cumyayu, 8
KOmopbvlx He  mpebyemcs
MOYHbIU — BbIYUCTIUMETIbHBIU
pe3ynrbmam, pewams 3a0adu
Ha  OBudiceHue no  peke,
paccmampusas pasHvie
cucmemvl omcuema,
U361eKamsv,
UHMeEpPNpemupos8ams u
npeobpazoevieams
ungopmayuio 0




eeomempuyeckux — gueypax,
NPeOCmMAaBIeHHYIO Ha
yepmedgicax4 pewamy
npakmuyeckue — 3a0ayu
NPUMEHEHUEeM — NPOCMetuiUx
ceolicme guzyp.
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OIIMCAHUE YYEBHO-METOJUYECKOI'O
N MATEPUAJIBHO-TEXHUYECKOI'O OBECHHEYEHUWA
OBPA30OBATEJBHOU JEATEJBHOCTH

HopmaTuBHbIe JOKYMEHTbI, IPOrPaMMHO-METOANYECKOE oDecrieyeHne,
JIOKAJIbHbIE AKThI

1. ®enepanbHbIil TOCYIApCTBEHHBI 00pPa30BaTEBLHOTO CTaHAapTa OCHOBHOTO
oOmrero obpazoBanus (npuka3z MunoOpHayku PO ot «17» nekabpst 2010 roma Ne
1897) ¢ usmenenusimu (npuka3z Munoopuayku PD ot «29» nexabpst 2014 roga Ne
1644);

2. IlpumepHas ocHOBHas 0Opa30BATENBLHOW MPOTPaAaMMBl OCHOBHOTO OOIIETO
oOpazoBaHus (pemieHue ¢GeaeparbHOro yueOHO-METOAUYECKOr0 00BEUHEHUSI 110
o0uieMy oopazoBanuto oT «8» ampens 2015 roma Ne 1/15).

Y4eOHO-MeTOAMYECKHE MATEPHAJIbI

1. YMK

- Marematuka. 5 xmacc @ yde0. I ydamuxcs 00mieoOpas3oBar.
opranuzanuii / H.5l. Bunenkun, B.U. J)Koxos, A.C. Uecnokos, C.U. [lIBapudypa. —
33-e u3z. crep. - M : Muemosuna, 2014 — 280 c. : ui.

- Marematuka. 6 kmacc : y4e0. s ydammxcs o0mieoOpas3oBar.
opranuzanuii / H.5l. Bunenkun, B.U. Koxos, A.C. Uecnokos, C.U. [lIBapudypa. —
32-¢e u3n. crep. - M : Muemosuna, 2014 — 288 c. : ui.

2. IleuaTHbIe OCOOUS

2.1. KonmponvHo-usmepumenvhole mamepuanvl. Mamemamuxa, 5-6 knacc/
cocm.JLII. Ilonosa —M.: BAKO, 2017.

2.2.Tecmol no mamemamuxe: S5-6knacc: k yueonuky H.S5. Bunenkun u np.
«Maremaruka. 5 knace»®@I'OC/ B.H. Pyauunkas. — M.: M3narenbcTBo
«9K3ameny, 2017.

2.3. IlopTpeTsl yUeHBIX-MaTEeMaTHKOB. J[eMOHCTpAIMOHHBIA MaTepUa JIJIS IITKOJTBI
/ M.: Alipuc-Jlunaktuka

3. UudopManiuoHHbIE HCTOYHUKH

3.1. http://fcior.edu.ru/ - enuHOE OKHO HOCTYIIA K 00pa30BaTEIILHBIM pecypcam
[maTa oOpamenus: 17.06.2015]

3.2. http://school-collection.edu.ru — egunas KOJIICKIUSA HUGPOBHIX
oOpa3oBaTenbHBIX pecypcoB [mara obpamenus: 17.06.2015]

3.3. http://www.fipi.ru/ - penepanbHbIii HHCTUTYT MEJArOTUYECKUX U3MEPCHHIA
HOpMaTHUBHO-TIpaBoBas 0aza OI'D, oTKpeIThIN OaHk 3ananusa OI'D (MmaTeMaTuka)
[nara obpamienus: 17.06.2015]

3.4. http://alexlarin.net/ - uadopmarronHas moaepxKKa Ipu moaroroske k OI'D
o MareMartuke [faata oopamenus: 17.06.2015]

3.5. http://sdamqia.ru/ - odpa3zoBaTeNbHBII MOPTAJ AJIs IOATOTOBKH K DK3aMEHaM
[maTa oOpamenus: 17.06.2015]



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

4. TexHu4ecKHe CpecTBa
4.1. IlepcoHanbHBI KOMIBIOTED

5. Y4eOHO-IpaKTHYEeCKOe 000Py10BaHHE

5.1. Jlocka MarHuTHasi ¢ KOOPJAMHATHOMN CETKOM
5.2. KOMIUIEKT HHCTPYMEHTOB KJIACCHBIX: TUHEHKA, TPAHCTIOPTUD, YToJdbHUK (30°,
60°), yronbHuK (45°, 45°), UMpKyJIb

IINTAHUPYEMBIE PE3YJIBTATBI U3YUEHUA YYEBHOI'O

MNPEIMETA
BorInyckHMK HAY4YUTCSsI B 5-6 BhInyCcKHMK MOJYYHT
KJ1accax BO3MO’KHOCTH HAYYHUTHCSA

(17151 KCTOJIL30BAHMS B
NMOBCEIHEBHOM KM3HU U
o0ecreyeHHsI BO3MOXKHOCTH
YCHEHOT0 NMPOA0JIKEHU S
oOpa3oBaHus Ha 02a30BOM

B 5-6 Ki1accax 1ias
o0ecrneYeHusa

BO3MOKHOCTH YCIIEITHOI'O

NPOAOJIKEHUS

oOpa3zoBaHus HA 0a30BOM

YPOBHE) U yri1y0JIEHHOM YPOBHSAX
DyeMeHTHI Teopuu | - OnepupoBaTh Ha 0a30BOM | - Onepuposams’
MHOKECTB H ypoBHe® MOHATHUSIMU: | HOHAMUAMU.  MHONCECTNBO,
MATeMaTH4eCKOil | MHOXKECTBO, DIIEMEHT | XapaxkmepucmuKu
JIOTUKH MHOXXECTBa, TOJIMHOXECTBO, | MHOJCECMEa, I1eMeHm
PUHAJICKHOCTD; MHOXMCecmaa, nycmoe,
- 3a/1aBaTh MHOXXECTBA | KOHeUHOe U OeCKOHeuHoe
MEePEUUCICHUEM UX | MHOJCECMBO,
AJIEMEHTOB; HOOMHOHCECMBO,
- HaXOAWTb TIEPECEUYCHHUE, | NPUHAODNEHCHOCMD;
o0BeIMHEHNE, TTOJAMHOXKECTBO | - onpeoensimo
B IPOCTEHININX CUTYyAIHSX. NPUHAOTIEIHCHOCTD
anemenma MHOHCECma),
00beOUHeHUI0 u

nepecedeHuro  MHoOaIHcecms,
3a0a6amb  MHONCECMBO C
nomousbro nepeduciernu:
AJIEMEHM OB, CJII0O6ECHO2CO
OnuUCaHu-.

B noBceagHEeBHOM KU3HU M NIPU U3YYECHUH APYTHX

NpeIMeTOB:
- pacrno3HaBaTh JIOTMUYECKU | - PACNO3HABAMb NOSUYECKU
HEKOPPEKTHBIE HeKoppeKmHule

6 o
3)_IGCL " faJjie€ — pacnno3HaBaTb KOHKPCTHLIC IIPHUMCEPBI 06IIII/IX TOHATHUU IO XaPAKTEPHBIM IIPHU3HAKaM, BBIIIOJIHATD
Z[eflCTBHH B COOTBETCTBUM C ONPCACICHUCM U HpOCTeﬁmHMH CBOMCTBaMH HOHHTHﬁ, KOHKPETHU3UPOBATH IIPUMEPAMHU

o011Me ITOHITHS.

7
3H€CI) " Jajie€ — 3HaThb ONPEACICHUEC TIOHATHSA, YMCTh HOSACHATH €TI0 CMBICJI, YMETb UCIIOJIb30BATh IIOHATHUC U €TO

CBOWCTBA MpHU NMPOBEJECHUHU PACCYKJICHUN, J0KA3aTeJIbCTB, PEIICHUH 3a/a4.




BBICKa3bIBAHUSI. 8bICKA3bI6AHUS,
- cmpoums yenouku
VYMO3AKNIOUEHUU HA OCHOBe
UCNONIb308AHUS npasu
JIO2UKU.
Yucaa - OmnepupoBaTh Ha 0a30BOM | -- Onepuposampw
ypOBHE MOHATUSIMU: | HOHAMUAMU. HAMYPATLHOE
HATypaJbHOE YHCJO, LEJO0E | Yuco, MHOMCECMBO

YUCJI0, OOBIKHOBEHHAS JPOOBD,
JIeCATUYHAS JpoOb,
CMEIIIaHHOE YHCJIO,
palMOHAIBHOE YUCIIO;

- MCHOJb30BaTh  CBOMCTBa
YHCeNl U TNpaBuja JCUCTBUU C
paluoOHAILHBIMU YHUCIaMU
npu BBIITOJITHCHUH
BBIYMCIICHMI;

- HUCIIOJB30BaTh MPU3HAKHU
nenumocty Ha 2, 5, 3, 9, 10
npu BBITIOJIHCHUHU
BBIUUCIICHUA U PEIICHUU
HECJIOXKHBIX 3aJ1a4;

- BBINOJIHATH  OKPYTJICHHUE
pallMOHAJBHBIX ~ YHUCET B
COOTBETCTBHUH C IIPaBUJIAMHU;

- CpaBHUBATh PaIlMOHAIBHBIC
YyHucna.

HamypailbHblX 4uces, yejioe
YUCl10, MHOIHCECNnBe0 uejvblx

yucer, 00ObIKHOBEHHAS
0pobb, decsimuunas OpooOb,
cMeuantoe yucro,
PAayuUoHanIbHoe yucno,
MHOIHCECMBO PAYUOHATILHBIX
yucer, eeomempuieckas
unmepnpemayus

HAMYpaibHLIX, yenvix,
PAYUOHATBHBIX,

- noHumamo U 0OBACHAMDb
CMBLCTI NO3UYUOHHOU 3ANUCU
HAMYPaibHO20 YUCIA,

- BLINONHAMb GbIYUCTCHUSL, 8
mom yucie c
UCNOIb308AHUEM — NPUEMOB
PAYUOHATIbHBIX BbIYUCTICHULL,
000CHOBbIBAMb AICOPUMMbL
BbINOJIHEHUSL OeLlCMBULL,

- UCNONIb306AMb  NPUSHAKU
Ooeaumocmu Ha 2, 4, 8, 5, 3,
6, 9, 10, 11, cymmur u
npouszeeoenuss qucei npu
BbINOJHEHUU BbIYUCTCHUL U
pewienuu 3a0ad,
000CHOBbIBAMb  NPUBHAKU
oenumocmu,

- BBINOJHAMb  OKpY2ieHUe
PAYUOHAIbHBIX — HUCel ¢
3A0AHHOU MOYHOCMbIO,

- ynopsoouusames HUCd,
3aNUCaHHbLe 6 suoe
0ObIKHOBEHHBIX u
O0ecsamuyHbIx Opooeli;

- naxooumv HO/N u HOK
yucen U UCHOBL30BAMb UX
npu peuteHuu 3a0a,




- onepuposame NOHAMUEM
MOOYTb yucia,
eeomempuyeckas
unmepnpemayus. ~ MOOY/JIsl
yucaa.

B noBcexHeBHOM KM3HU U MPU U3YYCHUHU APYTUX

NMpeIMEeTOB:

- OUECHUBATh  PE3YJbTATHI
BBIYMCJIEHUN TIPU  PELICHUH
NPaKTUYECKUX 33/1a4;

- BBIIOJIHATH  CpPaBHEHHUE
qucen B peanbHbIX
CUTYaLUIX;

- COCTaBJSITb  YHUCJIOBBIC
BBIPDAKEHUSI TpPU  PEIICHHUH
MPaKTUYECKHUX 3aJa4 U 3a]ad
u3 D110) 72070 y4eOHBIX
IPEIMETOB.

- npuMmeHamv  Npasuid
NPUOTUINCEHHBIX
8bIYUCTICHUL NPU  peuleHUU
npakmuyeckux — 3alay  u
pewienuu  3a0a4  Opyeux
VUEOHbIX NPeoOMemos;

- GbINOJIHAMb  CPABHEHUE
Dpe3yIbmamos  8bIYUCTeHUL
npu peuteHuu
npaKmudeckux 3aoay, 8
MOM Yucie NPUOIUIHCEHHBIX
B8bIYUCTICHU,

- COCMABnAmb  YUCLOBble
8bIPAdICEHUsT U OYEHUBAMD
UX 3HA4eHus Npu peuleHuu
npaKkmu4eckux — 3aoaid  u
3a0ay u3 Opyaux yuyeOHbuIX
npeomemos.

YpaBHeHus U
HepaBeHCTBAa

- Onepuposamu
HOHAMUAMU.  PABEHCMEO,
yucnogoe PaseHcmeo,
ypasmeHue, KOpeHb
ypaeneHus, peuierue
ypaeneHus, yucnogoe
HepaseHCcmeo.

TexkcToBbBIC
3adaum

- Pemate HECJI0KHBIE
CIOKETHBIC 3aJaul  Pa3HbIX
THUIIOB Ha BCE
apudMeTHYEeCKUe NeUCTBUS;

- CTPOUTH MOJENIb YCJIOBUS
3aMaun (B BUJE TaOJUIIHI,
CXEMbI, PUCYHKa), B KOTOPOM
JAHbl 3HAYEHUS JBYX U3 TPEX
B3aMMOCBSI3aHHBIX BEJIMYHH, C
LHEJIbI0  TOMCKAa  pelIeHUs
3a/1a4u;

- OCYHIECTBJSATH  CIOCO0
MOMCKA pENIeHUs 3ajJayd, B

- Pewamwv npocmeie u
CHIOJICHbIE  3A0ayl  PA3HBIX
Mmunos, a makdice 3a0aqu
NOBBIULEHHOU MPYOHOCTU;

- UCNOIB306aMb  PA3HbLE
Kpamkue  3anucu  Kax
MOoOenu MeKCmo8 CIONCHBIX
3a0a4 Ol NOCMPOEHUs
HOUCKOBOU cxembl u
pewenus 3a0auy;

- 3HaAMb U NpUMeHsmb 00a
cnocoba noucka peutenust
3a0au (om mpebosaHus K




KOTOPOM paccyxIaeHue
CTPOUTCS OT YCJIOBHS K
TpeOOBAHUIO WIH oT

TpeOOBAHMUS K YCIIOBUIO;

- COCTaBJISTh IUIAH PEIIEHUs
3a]1a4H;

- BBIICJIATH ATalbl PELICHUS
3a]1a4u;

- UHTEPIIPETUPOBATD
BBIUMCIIUTEIbHBIE PE3YJIbTAThI
B 3ajaye, UCCIIEZI0BATh
IIOJly4YEHHOE PEIlICHUE 3aauu;
- 3HaTh pa3jM4yMe CKOpOCTEH

o0BEeKTa B CTOAYECH BOJIE,
MPOTHB  TEUCHHUS U  TI0
TEUCHUIO PEKU;

- pematb  3ama4d Ha

HaxOXXJEHUE YacTH 4YHCIIa H
YHCIia TI0 €ro 4acTu;

- pemiatb 3aJaud  Pa3HBIX
TUroB  (Ha  paboty, Ha
MOKYNKH, Ha  JIBIOKCHHE),
CBS3BIBAIOIIUX TPU BEIIUYUHBI,
BBIICNIATh OSTU BEIUYUHBI H
OTHOUICHUS MEXIY HUMU;

- HAXOJIUTh MPOIIEHT OT YHCIIA,
YHUCJIO TI0 TPOIEHTY OT HETO,

HaxXOOUuThb IMPOOCHTHOC
OTHOILICHHUEC ABYX quCCII,
HaxXOOUuThb IMPOOCHTHOC

CHIDKEHUE WM TPOLIEHTHOE
MTOBBIILICHUE BEJIMYHUHBI;

- peliarb HECJIOKHBIE
JOTUYECKUE 3aa4yd METOA0M
pacCyKJICHUMN.

YCIOBUIO U Om YClO8US K
mpebosanuro),

- MOOenUposams
paccyxicoenuss npu noucke
peutenus 3a0a4 ¢ NOMOUbIO
epagh-cxemol;

- 8b10e1sIMb amanul
peutenus 3a0ayu u
cooepoicanue Kaxco0o2o
amana,

- UHmMepnpemuposamy
BLIYUCTUMETIbHbIE
pe3yiomamsl 8 3adaue,
uccnedosams  NOJY4EeHHOE
peuienue 3a0aqu;

- AHAU3UPOBAND
8CEBO3MOJICHbIE  CUMYAYUU
83AUMHO20  PACHOIOHNCEHUS]
08yx 00veKmos u
usMeHeHue ux
Xapaxkmepucmux npu
COBMECTMHOM 08UIICEHUU
(ckopocmpb, 8pemsl,
paccmosiHue) npu peuwleHuu
3a0ay Ha O08uddceHue 08yxX
00beKmo8 Kak 6 O0OHOM,

max u 8
NPOMUBONOTIONCHBIX
HaNpasieHusx,

- uccneo0o8amsw

BCEBO3MOJICHbIE  CUMYAYUU
npu  pewieHuu 3a0ai  Ha
o08udiICeHUe no pexe,
paccmampusams — pazHvle
cucmemvl Omcyéma,

- pewiamsv pazHooOpasHvle
3a0a4u «HA Yacmuy,

- pewams U 0O0OCHOBbIBAMD

ceoe  peulenue  3a0auy
(6vl0enamo
MAMeMamuyecKyro 0CHO8))
Ha  HaxodicoeHue  yacmu
yucna u  qucia no - e2o
yacmu Ha oCHoge
KOHKDEMHO20 cmbicaa
opoou;

- 0CO3HABAMDb U 0OBACHAMb




UOEHMUYHOCD 3a0au
PA3HbIX munoa,
CBA3bIBAIOUUX mpu
geuuuHbl (Ha pabomy, Ha
HOKYNKU, HA O8UMCEHUE);
8b10eIsIMb MU BEIUUUHBL U
OMHOWEHUST MeAHCOY HUMU,

NpUMEeHSIMb ux npu
pewenuu 3a0ay,
KOHCMPYUpOBamb

cobcmeennvie 3a0ayu

YKA3AHHbIX NMUNoe.

B noBceHeBHOM KU3HM M NIPU U3YYECHUH APYTHUX

NpeAMEeTOB:

- BBIIBHTaTh THUIIOTE3BI O
BO3MOYHBIX peIeITbHBIX
3HAUYEHUSX UCKOMBIX BEIUYHMH
B 3aJ1aue (J1enaTh MPUKUIKY)

- @vloeNsimb Npu peuleHuu
3a0a4  Xapaxkmepucmuxu
paccmampusaemoi 8
3a0aue cumyayuu,
OMIUYHbIE OM  PEeaibHbIX
(me, om KOMOPbIX
abcmpazuposanucy),
KOHCMPYUpPOB8AmMb  HOBble
cumyayuu ¢ Y4émom 3mux
Xapakxmepucmux, 8
YacmHOCMuU, Npu peuleHuu
3a0a4 Ha KOHYeHmpayuu,
yuumoléams — NJIOMHOCMb
seujecmea,

- pewamo u
KOHCMpYUposams  3a0ayu
Ha4 OCHO8e pACCMOMPEHUs]
peanvHulx  cumyayuil, 8
KOMopvlX He mpebyemcs
MOYHBIL  BLIYUCIUMETILHDIU

pe3yrbman;
- pewamb  3a0ayu  Ha
osudicenue no pexe,
paccmampusas pasztvle

cucmemsl omcuema.

CrarucTuka u
Teopus
BEPOSITHOCTEM

- [IpeacraBnsTh TaHHBIE B

BHJIC TaOJIHII, JUATPAMM,

- 4uTath  WH(OpMaIHIO,

IMPCACTABJICHHYIO B
Ta6J'II/II_II>I, AuarpaMMabl.

BUJIE

- Onepuposamp
HOHAMUAMU.  CcMOoaOYamoble
U Kpyeogvle Ouazpammbl,
maobauysl OaHHLIX, CpeoHee
apugmemuueckoe;

- u3z81eKamv, UHGopmayuro,




npeoCcmasieHHY 10 8
mabauyax, Ha ouazpammax;
- cocmasnamb  mabauybl,
cmpoums  OUacpamMmvl  Ha
OCHOBE OAHHDBIX.

B noBcexHeBHOM KM3HU U MPU U3YYCHUHU APYTUX

NMpeIMEeTOB:

- U381eKamo,
UHmMepnpemuposamy u
npeobpazoevieams
unghopmayuio,
npeocmasieHHyo 8
maobauyax u Ha
ouazpammax,

ompasicaroulyo ceolcmea u
Xapakmepucmuku peajlbHblX
npoyeccos u S6NeHUl.

Harasanas
reoMeTpus
I'eomeTpuyeckue

Gurypsi

- OmnepupoBatb Ha 0a30BOM
YpOBHE TMOHATUAMH: (PUTYpa,
TOYKa, OTPE30K, MpsiMas, Jyd,
JOMaHas, yroJl,
MHOT'OYTOJIbHUK, TPEYTOJIbHUK
51 YETBIPEXYTOJILHUK,
MPSIMOYTOJIBHUK U KBajpar,
OKPYKHOCTh u KpYT,
IPSAMOYTOJIbHBIN

napaienenunesn, kKyo, map.
N3o0paxath U3y4yaeMble
burypel OT PpyKH Hu C
IIOMOILIBIO JIMHENKU 151

LUAPKYJIS.

- Hzenexamo,
UHMepPNPemupo8ams u
npeobpazosevieams
uHpopmayuio 0
eeomempudeckux ¢ueypax,
npeoCcmaegieHHyIo Ha
yepmeosicax;

- uzobpaxcams uzyuaemvle
Queypol om pyku u ¢
HOMOWbIO  KOMNBLIOMEPHBIX
UHCIPYMEHMOB.

B noBceagHEeBHOM KU3HU M NIPU U3YYECHUH APYTHUX

NpeaIMeToB:

- pemarb  MPaKTUYECKUE
3aaul  C  TPUMEHECHHEM
MPOCTEHIIINX CBOMCTB uryp.

N3mepenust u
BbIYMCJICHUS

- BBINOJHATH  W3MEPCHUE
JUIAH, PACCTOSAHUN, BEJIUYHH

YTJIOB, C IIOMOIIBIO
UHCTPYMEHTOB s
U3MEPEHU UIUH U YTJIOB;

- BBIUUCTISTH IUIOIIA U

IPSIMOYTOJIBHUKOB.

- BGLINOJHAMb  USMEpPEHUe
OJIUH, PACCMOAHUL, 8ETUYUH
yenoa, c HOMOWBIO
UHCMPYMEHMO8 o4
usmepenull ONUH U y2noe,;

- BBIUUCTAMb  NIOUAOU
NPAMOY20JIbHUKOS,




K6aopamos, 06vEMbI
NPAMOY20IbHBIX

napannenenuneoos, Kyooas.

B noBceHeBHOM KU3HM M NIPU U3YYECHUH JAPYTHUX

NpeAMETOB:

- BBIUYHUCIATH PACCTOSIHUS Ha
MECTHOCTH B CTaHJIapTHBIX
CUTYaIIUsIX, TUIOIIA N
IPSMOYTOJBHUKOB;

- BBINIOJHATH  MPOCTEHINNE
MIOCTPOCHHUS M M3MEPEHUs] Ha
MECTHOCTH, HEOOXOJIMMEBIE B
pEAbHOM KU3HMU.

- GBLIYUCTAMb  PACCMOSHUS
Ha MecmHocmu 8
CMAHOAPMHBIX  CUMYAYUSX,
naowaou VHACMKO8
NPSAMOY20TbHOU Gopmul,
00bEMBL KOMHAM,

- BbLINONIHAMb Npocmetiuue
nOCMpoeHUs Ha
MecmHocmu, HeobXooumbvie
8 PeanbHOU HCUHU,

- oyeHusamv  pasmepwl
peanvHblx 00beKmos
OKpYIHCAIOUe20 MUPA.

Hcropus
MaTeMaTHKH

- ONHUCHIBATH  OT/CIJIbHBIC
BBIJAIOIIAECS pe3yJbTaThl,
IIOJIyYEHHBIE B XOJI€ Pa3BUTHUS
MaTEMaTUKH KaK HayKH;

- 3HaTh IIPUMEPHI
MAaTEMaTUYECKUX OTKPBITUH U
WX aBTOPOB, B CBf3U C
OTEYECTBEHHOW U BCEMHUPHOU
HUCTOPHUEN.

- Xapaxkmepuzosamv 6K1a0
8bLOAIOUUXCS
MAMeMamuxko8 6 paseumiule
mamemMamuxku U UHBIX
HAY4HbIX obaacmell.




