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HHOACHUTEJIBHAS 3AIINCKA

PabGouas mporpamma ydeOHOrO mpemmera «MaTemaTHKa» COCTaBJICHA Ha
OCHOBE:!

- @enepalbHOTO TOCYAaPCTBEHHOTO OOPa30BATENBHOTO CTaHAApTa OCHOBHOTO
obmero odpazoBanus (npukaz MunoOpHayku P® ot «17» nekabps 2010 roma Ne
1897) ¢ usmenenusmu (rpuka3 Munoopraayku P® ot «29» nexadps 2014 roga Ne
1644);

- OcHOBHOHI 00pa3oBaTeNbHOW MPOrpaMMbl OCHOBHOIO 0O0IIEro oOpa3oBaHMs
MYHUITUTIATHHOTO Ka3éHHOTO oOpa3oBaTenbHOro yupexaeHus «lllupokoBckas
oOmreoOpa3zoBaTenbHast CPEAHSS IIKOJIA»

- IlpumepHoil OCHOBHOUW 00pa30BaTENbHOW MPOrPaMMbl OCHOBHOTO OOIIETO
oOpa3oBanus (peuieHue QpeaepaibHOro yueOHO-METOAUYECKOr0 00bEAMHEHUS 10
obmiemy oopazoBanuto oT «8» ampens 2015 roma Ne 1/15);

- aBTOpckoM mnporpammbl «Marematuka 5-6 knacce». H.A.Bunenkun, B.U.
XKoxos, A.C.YHecnokos, C.1.1IIBapudypn — M., IIpocsewmenue, 2015.;

- TUHUM y4yeOHo-meToandeckux komruiekcoB (YMK) «Marematukay nis 5 — 6
KJ1IaccoB, aBTopsl H. 5. Bunenkus u np.

N3yuenne MmaTeMaTK B OCHOBHOM IIKOJIE JOJIAKHO 00eCeYnTh:

OCO3HaHME 3HAYEHUSI MATEMATUKH B MIOBCETHEBHOM KU3HU YEJIOBEKA;

dbopMHpoBaHHWE  MPENCTABIEHUH O  COLMANBHBIX, KYJbTYPHBIX H
UCTOPUYECKHX (haKTOpax CTAHOBJIECHUS MAaTEMaTUYECKOW HAYKU;

dbopmupoBaHue MIPEICTABICHUM 0 MaTeMaTHKe KaK  4acTu
OOIIIEYeIOBEYECKON KYIbTYPhl, YHUBEPCATHHOM S3BIKE HAYKH, MO3BOJISIFOIIEM
OIKCHIBATH U M3Y4YaTh PEAIbHBIE TIPOIIECCHI U SIBJICHHUS.

B pesynbrare u3ydeHus MaTeMaTHKA 00ydYarOIIUECcs Pa3BUBAIOT JJOTHIECKOE
U MaTeMaTHYeCKOE MBINUICHHE, MOIY4YaloT TMPEACTABICHHE O MaTEeMaTUYECKHUX
MOJIEIISAX; OBJAJCBAIOT MATEMATHYCCKUMU PACCYKICHHUSIMH; y4aTcs MPUMEHSTH
MaTEMaTUYeCKUE 3HAHWS TP PEHICHUW pa3IMYHBIX 3a7ad W OICHUBATh
MOJIYYCHHBIC PE3YyJIbTAThl; OBJIAJCBAIOT yYMEHUSMU PEIICHUS Yy4YeOHBIX 3aJ1ad;
pPa3BUBAIOT MaTEMAaTHYECKYI0 HHTYHUITHIO.

Bce nupaktuueckue enWHUIBI MPUMEPHON MPOrpaMMbl COOJIOJIEHBI, HO
pacmMpeHbl 3a cu€T aBTOPCKOM mporpammbl. Kypc nomomHsieTcs ciemyroien
TUIAKTUYECKON enuHulen: ypaBHeHue. Pazgenst «Mctopus maTemMaTUKu» H
«Pemienne TEKCTOBBIX 3a7lau» pACIpEeeHbl M0 BCEM pasjeniaM. TeXHOJIOTruw,
MpUMEHSIEMbIE HA ypOKaX MAaTeMaTHKW: TPaguIMoHHas (KJIAaCCHO-ypOuHas
CUCTEMA); JHUYHOCTHO-OPUEHTUPOBAHHAS; WH(OPMAIMOHHO-KOMMYHHUKAIIMOHHAS,
TeCTOBas; TpyMIoBas; 3J0poBbe-cOeperatomasi; wurpoBas. Ilpu oOyueHuun
WCITIOJIB3YIOTCS MMPAKTUYECKUE METOIbI, HATJIsAHbIC (HaOII0IeHNE, JEMOHCTPAIIs),
cioBecHbIe (OOBSICHEHWE, pacckas, 4YTeHue, Oecena), METOAbl MOTHWBAIIMOHHOMN
y4eOHON JEeATENHbHOCTH, METOABl KOHTPOJIS pe3yiabTaToB oOydeHus. Jlms
peanu3anuy JaHHOW pabodeil MporpaMMbl HCIIONB3YIOTCS Pa3IUYHBIC THIIBI
YPOKOB: OTKPBITUE HOBBIX 3HAHUMW, 3aKperuieHue 3HaHWM, O0000IIeHHE U
CHCTEMATU3AalIMU 3HAHUM, KOMIUIEKCHOE IIPUMEHEHNUE 3HAHUW, YMEHUN U HABBIKOB,
KOHTPOJIb U OLICHKA 3HAHUM.



OBLIAA XAPAKTEPUCTHUKA YYEBHOT'O IIPEIMETA

Mamemamuka - OAVUH U3 BAXHEHIIMX KOMIIOHEHTOB MaTE€MaTHYECKOIO
oOpa3zoBaHusi, HEOOXOAMMBIA i NPUOOPETEHUS KOHKPETHBIX 3HAHUU O
IPOCTPAHCTBE M TNPAKTUYECKHM 3HAYMMBIX YMEHUW, (QOpMUpOBAHUS S3bIKA
onucanusi OOBEKTOB OKPYXAIOLIEro MHpa, sl Pa3BUTHUS MPOCTPAHCTBEHHOTO
BOOOpaXEHUSI U MHTYMIIMH, MAaTeMAaTHYeCKOW KYJIbTYpbl, IJIs ACTETUYECKOTO
BOCIIUTAHUS 00yYarOIIXCsl.

WNurterpupoBanHblii  y4eOHBIM TipeaMer «Maremartnka» 5-6  KiaccoB
SBIJIIETCSI HEMOCPEACTBEHHBIM MPOAOHDKEHUEM Kypca MAaTeMaTHKW HadaJbHOW
HIKOJIBI, CHUCTEMAaTHU3UpYyeT, 00OOLIaeT W pa3BUBACT IOJYYCHHbIE TaM 3HAHUS,
NO3BOJISIET y4YaIMMCs aJalTHPOBAaThCd K HOBOMY YPOBHIO HM3Y4YEHUs MPEIMETa,
CO37aeT HEOOXOJIMMYIO OCHOBY, Ha KOTOpOH OyIyT Oa3upoBaThCsi ydeOHbIE
npeameTsl «Anredpa» u «['eomerpus» 7-9 kiaccoB. B kypce maremartuku 5-6
KJIACCOB  MPEJCTABJIEHBl CIEAYIOLIME CcoJepKarelbHble JuHuu: «Hucnay,
«TekcroBbie 3amaum», «CraTucTMka U Teopus BeposiTHocTe», «Harnsanas
TrEOMETPUSY.

B pamkax ykazaHHBIX COAEpKATEIbHBIX JUHUN pEHIaloTCs CIEIYyIOIINe
3a/1a4u:

- pa3BUTHE MOHITHUS YUCIIA;

- Ppa3BUTHE BBIYUCIUTEIBHOW KYJIbTYpbl, OOYy4Y€HHE MPOCTEHUIINM MpHUEeMaM
NPUKUJIKH U OLEHKH PE3YJIbTATOB BBIUYNCICHUMN;

- pa3BUTHE T'€OMETPUUECKUX NPEACTABICHUN ydaluxcs, oOpa3HOro MbIILICHUS,
MPOCTPAHCTBEHHOTO BOOOpaXEHUS, N300pa3UTEIIbHBIX YMEHHUI;

- OBJIaJIeHUE (pOpMaIbHBIM anmnapaToM OyKBEHHOTO UCUUCIICHUS;

- (opMHpOBaHHE YMEHHS BOCIPUHUMATh M KPUTUYECKH aHAIU3UPOBATH
uH(GOPMAIUIO, IPECTABICHHYIO B Pa3IMYHBIX (opMax.

OIIMCAHUE MECTA YYEBHOI'O IPEJIMETA B YYEBHOM IIJIAHE
Yuebubiii mpeamer «MaremaTuka» BXOJIUT B TPEAMETHYIO 00JacThb
«Marematnka u WH(OOpPMATHKA», SBISETCS 00s3aTEIBHBIM ISl M3y4YeHUS B 5-6
Kjaccax. B yueOHOM 1miaHe Ha €ero u3y4eHue OTBOIUTCS:

Kaacce YueOHbIH KosnuecTBo KosnuecTBo Hrtoro
npeamer HeJleJIbHBIX Y4eOHBbIX 3a y4eOHbIH
4acoB Heaelb roja
5 xmacc Maremaruka 5 34 170
6 KkJacc Maremaruka 5 34 170

Bcero 3a 2 roma peanu3zanuu nporpammsl — 340 yacos

JIMYHOCTHBIE, METAIIPEJMETHBIE U TIPE/IMETHBIE




PE3YJIbTATBI OCBOEHUSA YYEBHOI'O NIPEJMETA

W3ydyeHne maTeMaTHKH OOECTIEYMBACT CICAYIOUINE PE3yJbTaThl OCBOCHUS
OCHOBHOW 00pa30BaTelIbHON POTrpaMMBbl:

JIUYHOCMHDbLE:

1. ToroBHOCTP M CHOCOOHOCTH OOyYAaOUIUXCSI K CaMOpPa3BUTHUIO U
caM000pa30BaHUIO HA OCHOBE MOTHBAIIMU K O0YUEHHUIO U MO3HAHUIO; TOTOBHOCTh U
CIOCOOHOCTH ~ OCO3HAHHOMY  BBIOOPDY M TIOCTPOEHHUIO  JalibHEHIen
WHIUBUYyaIbHONM TpaeKTopuu o0Opa3oBaHus Ha 0a3e OPUEHTUPOBKM B MHUpPE
npodeccuii ¥ npodecCHOHANBHBIX MNPEANOYTEHUH, C YYETOM YCTONYHMBBIX
MO3HaBaTEJbHBIX HHTEPECOB.

2. CdopmMupoBaHHOCTH  OTBETCTBEHHOTO  OTHOIIEHUS K  YYCHHIO;
YBOXXUTEIHHOTO OTHOUICHUS K TPYLY.

3. ChopMupoBaHHOCTH IIEIOCTHOTO MHPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YpOBHIO pa3BUTHS HayKd U OOIIECTBEHHOW MPaKTHUKH,
YUUTHIBAIOIIETO COIMANBHOE, KYJIbTypHOE, S3BIKOBOE, JYXOBHOE MHOT000pa3me
COBPEMEHHOTO MHpA.

4. Oco3HaHHOE, YBaXHUTEIbHOE U J0OpOXKENIaTeIbHOE OTHOIICHUE K
JIPYroMy 4YelIOBEKYy, €ro MHEHHWIO, MHPOBO33PEHHIO, KYIbType, S3BIKY, BeEpe,
IpaXXJaHCKON TO3UIMU. ['0TOBHOCTh U CIIOCOOHOCTH BECTH AHAJIOT C JIPYTUMHU
JIOJbMUA M JOCTHTaTh B HEM B3aWMONOHUMaHUs (uaeHTU(UKaus ceds Kak
MOJIHOMPABHOTO CyOBEKTa OOIIEHUsI, TOTOBHOCTh K KOHCTPYMPOBAaHHMIO OOpasza
napTHepa MO JAMUAJory, TOTOBHOCTh K KOHCTPYMPOBAHHIO 00pasza JOMYyCTHMBIX
CHoco00B Juanora, roTOBHOCTb K KOHCTPYHUPOBAHHUIO Ipoliecca TUaiora Kak
KOHBEHIIMOHUPOBAHMUSI HHTEPECOB, MPOLEAYp, TOTOBHOCTh U CIOCOOHOCTH K
BEJICHUIO TIEPETrOBOPOB).

5. OCBOEHHOCTH COLMAJIBHBIX HOPM, NPAaBWJI IOBEIEHUA, pPojed U (opm
COLIMAJILHON KHU3HU B TPYIINAX U COOOIIECTBAX.

6. ChopMupoBaHHOCTH IIEHHOCTH 3I0POBOTO W 0€30MaCHOTO 00pasa KU3HHU.

7. Pa3BUTOCTh 3CTETUYECKOTO CO3HAHHS Yepe3 OCBOCHHE XYJI0’KECTBEHHOTO
Hacleauss HapoaoB Poccunm u Mupa, TBOPUYECKOW JESATEIBHOCTH ICTETHUECKOTO
xapakTepa  (COCOOHOCTH  MOHUMATh  XYJOKECTBEHHbIE  IPOU3BEIACHUS;
ACTETUYECKOE, HMOIIMOHAIBLHO-IIEHHOCTHOE BHUJCHHE OKPYXKAIOIIETO MHUPA;
CIIOCOOHOCTh K 3MOIIMOHAIBHO-IIEHHOCTHOMY OCBOCHUIO MHPA, CAMOBBIPKEHHIO
U OPUEHTAllUU B XYJOKECTBEHHOM M HPABCTBEHHOM MPOCTPAHCTBE KYJIBTYPHI;
yBa@)XEHHUE K UCTOPHUH KYyJIbTypbl cBoero OTeuecTBa, BHIPAXKEHHONH B TOM 4YHCIE B
NOHMMAaHUU KPacoThl YEJIOBEKAa; MOTPEOHOCTh B OOILIEHUM C XYAO0KECTBEHHBIMU
IPOU3BEJICHUSIMHU, C(POPMUPOBAHHOCTh AKTUBHOTO OTHOIIEHUS K TPaTULUSAM
XyHA0KECTBEHHOM KYJIBTYPbl KAaK CMBICIIOBOM, 3CTETUYECKOM M JIMYHOCTHO-
3HAYUMOM IIEHHOCTH).

8. CdhopmupoBaHHOCTH OCHOB HKOJIOTUYECKOM KYJbTYPBHI,
COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO KOJIOTUYECKOTO MBIIIIJICHUS.

Memanpeomemnule.
MexnpeaMeTHble MOHITUSA



OOyuaromuecss yCOBEPIICHCTBYIOT NPHOOPETEHHBIE HA MEPBOM ypPOBHE
HABbIKM padoThl ¢ MHpopmanmeid u nmonogHAT ux. OHM CMOryT padoTaTh C
TEKCTaMH, TPeoOpa3oBBIBATh M HMHTEPIPETUPOBATH COJCPIKAIIYIOCS B HHUX
uH(pOpMAIUIO, B TOM YHCIIE:

* CUCTEMAaTU3UPOBaTh, COIMOCTABIATh, AaHAIU3UPOBaTh, 0000mATH W
UHTEPIPETUPOBATh MH(POPMAINIO, COAEPKALILYIOCS B TOTOBBIX MH(OPMAIIMOHHBIX
00BEKTAaX;

* BBIJICJISATH IJ1aBHYIO M M30BITOUHYIO MH(GOPMAIIHIO, BBIIOJHITH CMBICIOBOE
CBEPTHIBAaHUE BBIJICJICHHBIX (PAKTOB, MBICIEH; MPEACTaBIATh HH(OpPMAIKIO B
ckaTtoi cioBecHou ¢(opme (B BHAE IUIaHA WM TE3UCOB) M B HATJISIAHO-
CUMBOJIMYECKON (Gopme (B BHje TaOIMI], rpadUyeCKUX CXEM U JAuarpamm, KapT
MOHATUN — KOHIENTYaJIbHBIX IUarpaMM, OTIOPHBIX KOHCIIEKTOB);

* 3aTIOJIHATH U JIOTIONHSATH TAOJIHIIBI, CXEMBI, THATPAMMBI, TEKCTHI.

OOyuatomuecs MPUOOPETYT ONBIT MPOEKTHOM JesITeJILHOCTH KaK 0CO00M
dbopmbl yueOHON pabOTHI, CIOCOOCTBYIOMIEH BOCIHUTAHHUIO CAMOCTOSITEIIBHOCTH,
WHUIIMATUBHOCTH, OTBETCTBEHHOCTH, MOBBIIICHHIO MOTHBAMKA U 3(()EKTUBHOCTH
y4eOHOW [eATENbHOCTH; B XOJ€ pealu3ali HMCXOJHOTO 3aMbICia Ha
MPAKTUYECKOM YpPOBHE OBJAACIOT yMEHHUEM BBIOMPATh aJICKBATHBIC CTOSIICH
3alaye CpeACTBA, MPUHUMATH pEIICHHS, B TOM UYHCIE€ M B CHUTyalHsX
HeonpenenéHHoctu. OHM  TMOMy4yaT BO3MOXKHOCTh Pa3BUTh CIIOCOOHOCTh K
pa3pabOTKE HECKOJIbKMX BapUAHTOB pEUICHUH, K TOUCKY HECTaHAapTHBIX
pEelIeHUH, TOUCKY M OCYIIECTBICHUIO Hau0oJiee MPUEMIIEMOT0 PEILICHUSI.

B cootBerctBun ®I'OC OOO BBIAENAIOTCS TPU TPYIIBI YHUBEPCAIBHBIX
y4eOHBIX IEHCTBUI: PETryJIsATUBHbBIC, TO3HABATEIbHBIC, KOMMYHHUKATUBHBIE.

PeryasituBubie YY /|

1. VYmMmeHme caMOCTOSTENHHO ONPENENITh IeTu OOyYeHHs, CTaBUTh U
dbopMyMpoBaTh HOBBIE 3a/ladyd B y4eOe¢ U TIO3HABATEIBHOU JIESITEIBHOCTH,
pa3BHBaTh MOTHBBI ¥ HMHTEPECHl CBOEH IMO3HABATEIHLHON JCATEIHHOCTH.
OO0y4arouInMncst CMOYXKET:

® aHAJIM3UPOBATh CYILIECTBYIOIIIHE u IUTAHUPOBATH Oynyiue
o0pazoBarenbHbIE pe3yJIbTaThl;

® UIEHTU(GUIUPOBATE COOCTBEHHBIE MPOOJIIEMBI W OMPENETSATh TJIABHYIO
npoliemy;

® BBIJBUTATh BEPCHUHM peIIeHUsS MpoOJeMbl, (OpMYyIHpPOBATH THIOTE3HI,
MIPEIBOCXUIIATh KOHEYHBIN PE3yJIbTAT;

® CTaBUTHh IENb JACITEILHOCTH HAa OCHOBE OMNPEACICHHOW MpOOIEeMBbI |
CYIIECTBYIOIINX BO3MOXKHOCTEH;

e (opmynupoBaTh y4eOHBIE 3a/lauM KaK IIard JOCTHXKEHUS TTOCTABJICHHOU
EJH IeATeTLHOCTH;

e 00OCHOBBIBATH IICJICBBIC OPUEHTUPHI M TPHUOPUTETHI CCHUIKAMH Ha
IIEHHOCTH, YKa3bIBasi © 000CHOBBIBAs JTJOTHUECKYIO MOCIEA0BATEIHLHOCTD IIaroB.

2. YMeHHue caMOCTOSITEIhHO TUTAHUPOBATh MYTH AOCTIIKEHUS IIEJICH, B TOM
qrcIie albTepHATHBHBIC, OCOZHAHHO BHIOMpATh HanOoiee AP(HEeKTUBHBIE CIIOCOOBI
pelieHs Y4eOHBIX U TT03HABATEIBHBIX 3a/1a4.




OOyyaromuics CMOXeT:

® OmpeesaTh HEOOXOAUMbIC JCHCTBUE(S) B COOTBETCTBUU C Yy4eOHOU U
MO03HABATENILHOM 3aJ]a4eil U COCTABISATh aJITOPUTM MX BBINIOJIHEHHUS,;

e 00OCHOBBIBaTh M OCYIIECTBIATh BbIOOp HaumbOoiee >PGHEeKTUBHBIX
croco00B pelIeHHs Y4eOHbIX U TIO3HABaTeNbHBIX 3a/1a4;

® OMNpeAensiTh/HaXOAUTh, B TOM YHCIE M3 MPEIIOKEHHBIX BapHUaHTOB,
YCJIOBHSI JIJISl BBINIOJIHEHNS Y4€OHOM M TO3HABATEIbHOM 3a]a4H;

® BBICTpPaMBaTh KU3HEHHBIC IUIAHBI HA KPATKOCPOUHOE Oynyliee (3asBIsATh
LIEJIEBbIE OPUEHTUPBI, CTABUTh AJICKBATHbIE MM 3aJladyd U Mpeajararb ACHCTBUS,
yKa3biBasi 1 000CHOBBIBASI JIOTHUECKYIO MOCIEA0BATEIbHOCTD 11aroB);

e BpIOMpaTh W3 MPEAJIOKEHHBIX BApUAaHTOB M CaMOCTOSITEIBHO MCKaTh
CpeICTBa/peCcypcChl ISl PEIICHUS 3a0a9H/JOCTKEHUS 1IEIIH;

® COCTaBIATh IUIaH peUIeHHs MpoOJeMbl  (BBIMIOJHEHUS  MPOEKTa,
MIPOBEICHUSI HCCIIEJOBAHU);

® ONpeNeNsaTh MOTEHIUAIbHbIE 3aTPYIHEHUS MpU pEUIeHUH y4eOHOU u
MO3HABATENLHOM 3aJ]a4 U HAXOJAUTh CPEJCTBA JAJI UX YCTPAHEHUS;

® ONUCHIBATH CBOW OMBIT, OPOPMIISISL €ro AJisl Mepelayu IPYyTruM JIIOIsSM B
BU/IC TEXHOJIOTUH PEIICHUS MPAKTUYECKUX 3a/1a4 OMPEIeICHHOT0 Kilacca;

® [JJAHUPOBATH u KOPPEKTUPOBATH CBOIO WHIUBUY AJIbHYIO
00pa3oBaTeIbHYI0 TPACKTOPHUIO.

3. YMeHHe COOTHOCHTH CBOM JCWUCTBUA C IUIAHUPYEMBIMH pe3yIbTaTaMH,
OCYLIECTBJATh KOHTPOJb CBOEW JAEATENBHOCTH B IMPOLECCE JTOCTUKEHUS
pe3yibTaTa, OnpeaesaTh CocoObl NIEUCTBUIM B paMKax MPeAJIOKEHHBIX YCIOBUHN U
TpeOOBaHMI, KOPPEKTUPOBATH CBOM JIEUCTBUS B COOTBETCTBUHU C M3MEHSIOLIEHCA
CUTYalUEH.

OOyyarouuncs CMOXET:

® ONpelesiTh COBMECTHO C I[E€1aroroM U CBEPCTHHKAMU KpHUTEpUU
IUTAHUPYEMBIX Pe3yJbTaTOB U KPUTEPUHU OLICHKH CBOEH YUeOHOM NeATeIbHOCTH;

® CHUCTEMAaTU3UPOBATH (B TOM YHCIIE BBIOMPATH MPUOPUTETHBIE) KPUTEPUU
IUTAHUPYEMBIX PE3YJIbTATOB U OLEHKH CBOEU JEATEIbHOCTH;

e oTOMpaTh MHCTPYMEHTHI JJI OLEHUBAaHUS CBOEH JEATENBHOCTH,
OCYLIECTBJIATH CAMOKOHTPOJb CBOEH JAEATENBHOCTH B paMKax IPEeIOKEHHBIX
yCJIOBUI U TpeOOBAHMIA;

® OIICHUBATh CBOIO JIESTEIBHOCTh, apryMEHTUPYsI HPUYMHBI JOCTHUKEHUS
WIM OTCYTCTBUS IUIAHUPYEMOTO PE3YJIbTATA;

® HaxOJUTh JOCTATOYHBIE CPEACTBA JIJISl BHIMOTHEHUS! YUEOHBIX NEHCTBUN B
U3MEHSIIOLIEHCS CUTYaIlMy W/WIH NPU OTCYTCTBUHU IIJIAHUPYEMOI'O PE3YIbTATa;

e paboTas MO CBOEMY IUIaHy, BHOCUTb KOPPEKTUBHI B TEKYIIYIO
NEeSTEeNbHOCTh HAa OCHOBE aHalIM3a W3MEHEHHM CHUTyaluud Ui TOJy4YeHUs
3aIIaHUPOBAHHBIX XapAKTEPUCTUK MIPOTYKTa/pe3ynbTara;

® yCTaHaBJIMBAaTh CBS3b MEXKAY [OJYYEHHBIMH  XapaKTEPUCTHKAMU
OPOAYKTa W XapaKTEPUCTHKAMHU IIpolecca MAESITEIbHOCTH W IO 3aBEpPLICHUU
JEeATENbHOCTH MpeasiaraTh U3MEHEHHE XapaKTEPUCTHK Mpouecca A MOTyYEHUs
YIIYUIIEHHbIX XapaKTEPUCTUK MPOAYKTA;




® CBEpSATH CBOM JCHCTBHUS C IENBIO M, IPH HEOOXOIUMOCTH, HCIIPABIIATH
OIMOKN CaMOCTOSITEIIBHO.

4. YMeHHE OIICHMBaTh IPABUIBLHOCTh BBHITIOJIHCHUS Y4YeOHOW 3amadw,
cOOCTBEHHBIE BO3MOKHOCTH €€ PEIICHUSI.

OOyyarouuncs CMOXET:

® ONpENEeNsITh KPUTEPUU TPABUIBHOCTH (KOPPEKTHOCTH) BBIMOIHEHUS
y4eOHOH 3a1a4H;

® aHAJIM3UpPOBaTh H OOOCHOBBIBATH TNPHUMECHEHHE COOTBETCTBYIOIIETO
WHCTPYMEHTAPHS TSl BBIMIOJTHEHUS yIeOHOH 3a1a4H;

e CBOOOJIHO TIOJB30BAThCS BBIPAOOTAHHBIMU KPUTEPUSMHU OIICHKA U
CaMOOIICHKH, MCXOJS W3 IEJU M HMEIONMIUXCS CPEJCTB, pas3audas pe3yJbTaT U
CIIOCOOBI NCHCTBHIA;

® OIICHMBATHh TMPOAYKT CBOCU JEATEIBHOCTH 1O 3aJaHHBIM W/WUIU
CaMOCTOSITETTLHO ~ ONPENETICHHBIM KPUTEPUSM B COOTBETCTBHH C  IIEJIBIO
NEeSTEHHOCTH;

e 00OCHOBBIBaTh JIOCTHKMUMOCTb LEIU BBIOPAHHBIM CIOCOOOM Ha OCHOBE
OIICHKU CBOMX BHYTPEHHUX PECYpPCOB U JOCTYITHBIX BHEIIHUX PECYPCOB;

e (uxcupoBarth u aHAIN3UPOBATh TUHAMUKY COOCTBEHHBIX
o0pa3oBaTeIbHBIX PE3YJIHTATOB.

5. Brnanenue ocHOBaMU CaMOKOHTPOJISl, CAMOOIICHKH, MPUHATHS PEIICHUN
U OCYIIECTBICHHUS OCO3HAHHOTO BBIOOpa B Y4YeOHOW U TO3HABATEIHHOM.
OO0y4arouuncst CMOXKeT:

e HaOJI0aTh U aHAJIU3UPOBATH COOCTBEHHYIO YUEOHYIO U MMO3HABATEIIHHYIO
NEATENBbHOCTh W JIEATEIBHOCTh  JAPYTHX  OOydYarommuxcss B IIpolecce
B3aMMOTIPOBEPKH;

® COOTHOCUTH pE€alibHbIE M TUIAHUPYEMBIE pEe3yJbTaThl WHIWBUYATbHOU
00pa3oBaTenbHOMN NESITEILHOCTH U JIENIaTh BHIBOIBI;

® MPUHUMATh peEIIeHWE B Y4YeOHOW CHUTyalun ¥ HECTH 3a HETo
OTBETCTBEHHOCTD;

® CaMOCTOSITEIIbHO OMPEIEIITh MPUUHUHBI CBOETO yCIleXa WM HeycrexXa U
HAXOJIUTh CIIOCOOBI BBIXO/Ia U3 CHUTYAIlUH HEYCIeXa,

® DETPOCHEKTUBHO OMNpPEACNiTh, KaKhe ACHCTBUS IO PEHICHHIO y4eOHOM
3a/layd WU TapaMeTpbl TUX JCHCTBUN MPUBENM K TMOJYYEHUIO HMEIOIIErocs
MPOJyKTa yueOHOM NeITebHOCTH;

® JIEMOHCTPUPOBATH  MPHUEMBI  PETYIANUA  TCUXO(U3NOIOTHIECKHX/
OMOIMOHAIILHBIX COCTOSIHUH I JOCTHKEHUS d(Ppdekra ycrokoeHus (ycTpaHSHUS
HSMOIMOHATLHON  HaIpPsDKEHHOCTH), 3(ddekra BoccTaHOBIEHUS (OocmabieHus
MPOSIBJICHU YTOMJICHUS), s dekra AKTUBH3ALIUU (ToBBIIIEHUS
NCUX0(U3UOJIOTHIECKON PEAKTUBHOCTH).

ITo3HaBaTenbHbIE YY ][

6. YmeHue ompenensaTh MOHATHS, CO3/JaBaTh OOOOIICHMS, yCTaHABIMBATH
aHAJIOTHH, KJIACCU(UIIMPOBATh, CAMOCTOSTEIBHO BBIOMPATh OCHOBAaHHS U
KPUTEPHUH ISl KJacCU(UKAIMKU, YCTaHABIUBATh MPUYMHHO-CIEJICTBEHHBIE CBSI3H,
CTPOUTh  JIOTHUECKOE  pacCyXJCeHHe,  YyMO3akiiouyeHue  (MHIYKTUBHOE,




JEAYKTUBHOE, I10 aHAJIOTHH) | JIeJaTh BHIBOIBI.

OO0yyaroumncs CMOXKET:

e 110A0UpaTh CJIOBA, COMOJYMHEHHBIE KJIIOYEBOMY CIIOBY, ONpEIEISIONIne
€ro MpU3HaKU U CBOWCTBA;

® BBICTPAWBATh JIOTUYECKYIO IETIOYKY, COCTOAILYIO U3 KIFOUEBOIO CIIOBA U
COTIOTYMHEHHBIX EMY CJIOB;

® BBIJICNIATh OOMMN TMPU3HAK JBYX WM HECKOJbKHX TPEIMETOB WU
SIBJICHUH U OOBSICHAITH UX CXOJICTBO;

® O0BCIUHATH TPEAMETHl M SBJICHHWS B TPYIIBI 10 OINPEACIICHHBIM
pU3HaKaM, CpaBHUBATh, KJIaCCUPUIIMPOBATH M 0000MATh (DAKThI U SBIICHUS,

® BBIJICISTH SIBJICHUE U3 OOIIEro psifa IPyrux sBJICHUMN;

® ONpeneNsaTh 00CTOATETHCTBA, KOTOPBIC MPEIIECTBOBAIA BO3ZHUKHOBEHHIO
CBSI3M MEXIYy SIBICHHUSIMH, W3 JTUX OOCTOATEIHCTB BBIICIATH OMPECISIONINE,
CIIOCOOHBIE OBITh MPUYMHONW JTAHHOTO SIBJICHUS, BBISBIISATH MPUYUHBI U CICIACTBUS
SIBJICHUI;

® CTPOWTH PACCyKJICHHUE OT OOITNX 3aKOHOMEPHOCTEH K YACTHBIM SIBJICHUSIM
¥ OT YaCTHBIX SBJICHUU K OOIIMM 3aKOHOMEPHOCTSIM;

® CTPOUTH pPACCYXKJEHHE Ha OCHOBE CPABHECHHS MPEIMETOB W SBIICHUA,
BBIJICIISSI IPY ATOM OOIIIHE MPU3HAKY;

® u3JaraTh TOJYYCHHYIO HH(POPMAIHNIO, MHTEPIPETUPYS €€ B KOHTEKCTE
peraemMon 3a1auu;

® CaMOCTOSITCIbHO YKa3blBaTh Ha WHPOPMAIWIO, HYXIAIONIYIOCI B
MPOBEpKe, TMpejiaraTb H IMPUMEHATh CIOCOO0 TIPOBEPKH  JTOCTOBEPHOCTH
nHpopManuu;

e BepOanMM30BaTh OSMOIMOHAIILHOE BIIEYATICHUE, OKAa3aHHOE Ha HEro
HMCTOYHUKOM;

® OOBSCHSTH SIBICHUS, TIPOIIECCHI, CBS3M M OTHOIIICHUS, BBISBIISIEMBIC B X0O/I€
MO3HABATEIILHON W MCCIIEAO0BATEIbCKONW NEATeLHOCTH (IPUBOIUTE OOBSICHEHUE C
U3MECHCHUEM (POPMBI TIPEACTABICHHS; OOBICHATH, IETATU3UPYS WU 0000IIas;
OOBSCHATH C 3aTaHHOW TOYKH 3PEHU);

® BLISIBJIAITH M HA3bIBaTh IPUYUHBI COOBITHS, SIBIICHUS, B TOM YHCIE
BO3MOXHBIE /Han0oJiee BEPOSITHbIC MPUYUHBI, BO3MOXHBIE MTOCJIEICTBUS 3a/IaHHON
MPUYHUHBI, CAMOCTOSATEIHHO OCYIIECTBIISISI IPUYUHHO-CIICICTBEHHBIN aHAIIN3;

® JenaTh BHIBOJ HAa OCHOBE KPUTHUYECKOTO aHAIW3a Pa3HBIX TOYEK 3PEHUS,
MOATBEPXKIATh BBIBOJA COOCTBEHHOW apryMeHTAIlMell WIM CaMOCTOSTEIHHO
MOJIYYCHHBIMH JTAHHBIMHU.

/. YmeHue co3jaBaTh, IPUMEHATh U MPEOOPa30BbIBATH 3HAKW U CUMBOJIBI,
MOJENM UM CXEMbl JUId pelIeHuss Y4YeOHbIX M I[IO3HaBaTENIbHBIX 3ajad.
OO0yyaromuncs CMOXET:

e 0003HAYaTH CHMBOJIOM ¥ 3HAKOM TIPEJAMET W/WIIN SBIICHUC;

® ONpENeNsITh JIOTHUECKHE CBSI3W MEXKIY MpeAMETaMu W/WIIA SBICHUSMH,
0003HaYaTh JaHHBIC JIOTUYECKHUE CBSI3U C TIOMOIIBIO 3HAKOB B CXEME;

® CO037aBaTh aOCTPAKTHBIN WK pealibHbIN 00pa3 npeameTa 1/WiH sBICHHUS;

® CTPOUTH MOJIENIB/CXEMYy Ha OCHOBE YCIIOBUU 3aJjaydl W/UIU Crocoba ee




peuieHus;

® Co3/1aBaTh BepOaibHBbIC, BEIIECTBEHHbIE U WH(DOPMAIIMOHHBIE MOJACIH C
BBIJICJICHUEM CYIIIECTBEHHBIX XapaKTEPUCTHK OOBEKTa JUIsl OMpejesieHus: crnocoda
pElIeHHs 3a]Ja4l B COOTBETCTBUM C CUTYaIlUEH;

e 1peoOpa3oBbIBaTh MOJENH C IENbI0 BBIABICHHUS OONIUX 3aKOHOB,
OTIPEIEIISIFOIINX TAHHYIO MTPEAMETHYIO 00J1aCTh;

® [IEPEBOJIUTH CIIOKHYIO MO COCTaBY (MHOTOACIEKTHYI0) UH(POPMAIUIO U3
rpaduyeckoro Wik (PopMaIM30BaHHOTO (CHMBOJIBHOTO) TMPEJICTABICHUS B
TEKCTOBOE, 1 HA00OPOT;

® CTPOUTH CXEMY, AJITOPUTM JECUCTBUS, UCIPABIATh WM BOCCTAHABIMBATH
HEU3BECTHBIM paHee aJrOpuTM Ha OCHOBE MMEIOIIETOCs 3HaHUs 00 OO0BEKTe, K
KOTOPOMY MPUMEHSIETCS AJITOPUTM;

® CTPOUTH JOKa3aTEIbCTBO: MPIMOE, KOCBEHHOE, OT IPOTUBHOTO;

® AHAIM3UPOBATH/PEPIICKCUPOBATH OMBIT Pa3padOTKU U pealu3aiuu
y4eOHOro MpOEeKTa, UCCIACAOBAHUS (TEOPETUUECKOTO, IMIUPUIECKOr0) HA OCHOBE
MPEJIOKEHHOW TMPOOJIEMHOM CUTyallMM, TMOCTABJICHHOW LIENU W/WIW 3aJlaHHBIX
KPUTEPUEB OLICHKU MPOYKTa/pe3yJibTara.

8. CMBICIIOBOE UTEHHUE.

OOyyarouuncs CMOXET:

® HaxOJIUTh B TEKCTE TpeOyemyro nHpOpMaIuio (B COOTBETCTBUU C LETIIMU
CBOEH JIEATEIIbHOCTH);

® OpPUEHTHUPOBATHCS B COJICP’KAHMHM TEKCTa, MOHUMATh IEIOCTHBIN CMBICIT
TEKCTa, CTPYKTYpPHUPOBATH TEKCT;

® yCTaHaBJIMBATh B3aMMOCBS3b ONMHUCAHHBIX B TEKCTE COOBITHM, SBJICHUH,
IPOLIECCOB;

® DPE3IOMHUPOBATH IIABHYIO UCIO TEKCTA;

® MpeoOpa3oBhIBATH TEKCT, «IEPEBOAS» €ro B APYryl0 MOJAIbHOCTD,
HUHTEPIPETUPOBATh TEKCT (XYJO0KECTBEHHBIA M HEXYJ/I0KECTBEHHBIN — y4eOHBINH,
HAYYHO-TIONYJISIPHBINA, HH)OpMaIMOHHBIH, TeKcT non-fiction);

® KPUTHUYECKH OLICHUBATH COJiepKaHue U (PopMy TEeKcCTa.

9. ®opmupoBaHHWE U pPa3BUTHE OKOJOTHMYECKOTO MBIIUICHUS, YMEHHE
MPUMEHSATh €r0 B ITO3HABATEIbHON, KOMMYHHKATUBHOW, COLIMAJIbHON MPAKTUKE U
npodeccHoHaTbHON OpUEHTAIUY.

OOyuaronmuncs CMOXKET:

® OIpeeNsaTh CBOE€ OTHOIIEHUE K MPUPOTHOM CpeJIe;

® aHAJIM3UPOBATh BIUSHUE HKOJOTMYECKUX (AKTOPOB Ha Cpely OOUTaHUs
KUBBIX OPTaHU3MOB;

® MPOBOJAUTH TMPUYMHHBIA M BEPOSTHOCTHBIM aHalM3 3KOJOTHYECKUX
CUTYallNH;

® POrHO3MPOBATH HM3MEHEHUS CUTyallud IMPU CMEHE JEUCTBUS OJHOTO
dakTopa Ha elicTBHE IPYroro (hakTopa;

® PaCHpOCTPaHATh IKOJOTHYECKUE 3HAHUS U YYaCTBOBATh B MPAKTUUECKUX
Jerax 1o 3aluTe OKpYKarouien Cpesl;

® BBIpaXaThb CBOE OTHOIICHHE K MPUPOJE Yepe3 PHUCYHKH, COUYMHEHUS,




MOJEJIH, MPOEKTHBIE paOOTHI.
10.Pa3BuTHE  MOTHMBAamMM K  OBJAJICHUIO  KYJIbTYpOH  aKTHBHOTO

UCIIOJIb30BaHUs CJIOBApEN U JPYTUX MOUCKOBBIX CUCTEM.

OO0y4arouIuncs CMOXKET:

® OmpeaeNsITh HEOOXOUMBIE KITIOUYEBbIE TOUCKOBBIE CJIOBA U 3aITPOCHI;

® OCYIIECTBJISITh B3aUMOJIECHCTBHE C BJIEKTPOHHBIMU ITOMCKOBBIMU
CHUCTEMAaMHU, CJIOBapsSIMU;

e (hopMUPOBATh MHOXKECTBEHHYIO BBIOOPKY U3 MOUCKOBBIX UCTOYHUKOB
JU1sl OOBbEKTUBU3ALIMY PE3YJIbTATOB TTOUCKA;

® COOTHOCHUTb TOJTYUYCHHBIC PE3YJIbTAThl IOMCKA CO CBOCH JESATEILHOCTHIO.

Kommynukatusubie YV /|

11. VYmenue opraHu3OBBIBaTH y4eOHOE COTPYIHUYECTBO U COBMECTHYIO
NESTENBbHOCTh C YYUTEIEM W CBEpPCTHUKAMM;, paboTaTh WHAMBUIAYATbHO U B
TpyIIie: HaxXOAWUTh OOIIee pelieHue W pa3pemarb KOHGIUKTHI Ha OCHOBE
COTJIaCOBaHUS MO3UIIMI U ydeTa UHTEPECOB; (HOPMYIUPOBaTh, APTYMEHTUPOBATh U
OTCTauBaTh CBOE MHEHHE.

OO0y4arouMncs CMOXKET:

— OMpENEeNsATh BO3MOXHBIE POJIM B COBMECTHOM AESATEILHOCTH;

— WUrpaTh ONpPEICICHHYIO POJIb B COBMECTHOM JESATEIbHOCTH;

— MPUHUMATHh TO3HUIMI0 COOCECEHHKA, TOHUMAs TMO3UIMI0 JPYroro,
pa3inyath B €ro pe4yd: MHEHUE (TOUKY 3pEHHsI), JOKa3aTeIbCTBO (apTyMEHTHI),
(aKThl; TUIIOTE3bI, AKCUOMBI, TEOPHH;

— ONpenensiaTh CBOM JCHUCTBUS W JCHCTBHS TapTHEpa, KOTOpbHIC
CIOCOOCTBOBAJIM WJIU MPEMATCTBOBAIN MIPOIYKTUBHON KOMMYHUKAIINY;

— CTpOUTh  TO3UTUBHBIE OTHONIIEHHS B  Tpolecce ydeOHOH W
M03HABATENLHOM €SI TEIbHOCTH;

— KOPPEKTHO M apryMEHTUPOBAaHHO OTCTauMBaThb CBOIO TOYKY 3pEHUS, B
JIMCKYCCUU yYMETh BBIJBUTaTh KOHTPAPTyMEHTHI, nepedpa3supoBaTh CBOI MbICIb
(B1azeHuE MEXaHU3MOM HSKBUBAJICHTHBIX 3aMEH);

— KPUTHUYECKU OTHOCUTHCA K COOCTBEHHOMY MHEHHUIO, C JOCTOMHCTBOM
MpU3HABaTh OIMMOOYHOCTh CBOETO MHEHHS (€CJIM OHO TaKOBO) U KOPPEKTHUPOBATH
€ero;

— TpeaiaraTh aJbTepHATUBHOE PEIICHUE B KOH(PIMKTHON CUTYallHUH;

— BBIACIIATH OOIIYIO TOYKY 3PCHHS B IUCKYCCHUU;

— JIOTOBApUBAaThCS O TMpaBWjaX © BOMpocax Il OOCYXICHHUS B
COOTBETCTBHM C IIOCTABIEHHOMN NEpPE IPyNIION 3a1auen;

— OpraHU30BBIBATH YUEOHOE B3aUMOJICHCTBHE B IpyMIe (OMpeesTh o0Ime
1IeJTH, pacpeIeITh POJIU, JOTOBAPUBATHLCS JPYT C APYTOM U T. 11.);

— YCTpaHATh B  paMKax JHajiora pa3pblBBl B KOMMYHHKAIIUH,
00yCIOBJICHHBIE HEIMIOHMMAaHHUEM/HETIPUATHEM CO CTOPOHBI COOECEIHHMKA 3ajayH,
(GhOopMBI HITH COZIep KaHUS THAJIoTa.

12. YMeHue 0CO3HAHHO MCITOJIH30BATh PEUYCBBIC CPEIICTBA B COOTBETCTBUHU
C 3amadeil KOMMYHUKAIIMHM JJIS BBIPAXCHHUS CBOUX UYBCTB, MBICICH U
MOTPEeOHOCTEH ISl TUTAHUPOBAHUS W PETYJISAINH CBOCH JCATEIHHOCTH; BIIAJICHUE



YCTHOM M TNHMCBMEHHOW pPEYbl0, MOHOJOTMYECKOM KOHTEKCTHOM pPEYblo.
OOyYaroUMncs CMOXKET:

® ONpeNessaTh 33a/layy KOMMYHHMKAIMM U B COOTBETCTBMU C HEW OTOUpaTh
peyeBbIE CPENCTBA;

e OTOMpAThH U UCTOIB30BaTh PEUEBBIC CPEJCTBA B MPOIIECCE KOMMYHHKAIIUN
C APYTMMH JIFOIbMU (AUAJOT B Mape, B MAJIOW TPYIINE U T. [1.);

® MIPEACTABISTH B YCTHOW WM TMHUCHMEHHOW (opMe pa3BEepHYTHIN ILIaH
COOCTBEHHOM JIEATCIBHOCTH;

e coOMOaTh HOPMBI MYOJUYHOM pedH, pErjaMeHT B MOHOJIOTe U
JIMCKYCCUU B COOTBETCTBUU C KOMMYHHKAaTUBHOM 3a/1aueii;

® BHICKAa3bIBaTh M OOOCHOBBIBATH MHEHHE (CY)XICHHE) W 3allpallnBaTh
MHEHHE NIapTHEPA B paMKax IUaJora;

® MPUHUMATh pEIICHHWE B XOJ€ Juajiora M COIJacoBbIBaTb €ro ¢C
COOECETHUKOM;

® CO3/1aBaTh MUCHMEHHBIC «KJIMIIMPOBAHHBIC» M OPUTHHAJIBHBIC TEKCTHI C
MCII0JIb30BaHUEM HEOOXOMMBIX PEYEBBIX CPEJICTB;

® UCIIOJIb30BaTh BepOaJIbHBIE CPENICTBA (CpeACTBa JIOTMUECKOW CBSI3W) IS
BBIJICJICHUSI CMBICJIOBBIX OJIOKOB CBOETO BBICTYIUICHHUS;

® LCIOJB30BaTh HEBEpOalIbHBIE CPEACTBA WJIM HAIJISIAHBIE MaTepualbl,
MOATOTOBJIEHHBIE/OTOOPAHHBIE MOJT PYKOBOJCTBOM YUUTES;

e JejaTh OIICHOYHBIM BBIBOJA O JOCTHXKCHUU II€TM KOMMYHHUKAIIMU
HETMOCPEJCTBEHHO  TIOCJIE  3aBEpIICHUS KOMMYHHMKATUBHOTO KOHTakTa U
00OCHOBBIBAThH €TO.

13. ®opmupoBaHue ¥  pa3BUTHE KOMIETEHTHOCTH B  00JacTu
UCIOJIb30BaHUSl MH(OPMAIMOHHO-KOMMYHUKAITMOHHBIX TEXHOJOTUN (Janee —
HKT). O0yuatomuiics CMOXET:

® [ICJICHAMPABJICHHO MCKATh W HMCIOJL30BaTh MH(POPMAIIMOHHBIE PECYPCHI,

HCO6XOI[I/IMBIC AJI1 pCIICHUSA yqe6HBIX H IPAKTUYCCKUX 3a71a4 C IOMOIIbIO CPCIACTB
UKT;

b

e BbIOMpaTh, CTPOUTb U MCIIONB30BaTh AJEKBATHYI0 HH(OPMALMOHHYIO
MOJieNb JUIs TIepeaaun CBOMX MBICIEH CpeACcTBaMM €CTECTBEHHBIX M (POpPMalIbHBIX
S3BIKOB B COOTBETCTBHHM C YCIOBUSIMU KOMMYHUKAIINH;

® BBIICTATh MH(DOPMALMOHHBIA acmleKT 3aJayd, ONepUpOBaTh JAAHHBIMH,
MCII0JI30BaTh MOJIEb PEIICHUS 3a/1a4K;

® HCIIOJIb30BaTh KOMIIbIOTEPHBIE TEXHOJIOTMH (BKJIIOUYAsl BIOOP aJIEKBATHBIX
3a/ladye MHCTPYMEHTAJbHBIX MPOrpaMMHO-aNMNapaTHBIX CPEJACTB U CEPBUCOB) IS
peieHus: nHHOPMaLMOHHBIX U KOMMYHHUKAIIMOHHBIX YY€OHBIX 3a7a4, B TOM YHUCIIE:
BBIUMCJIEHHE, HAIMCAHUE IUCEM, COUYMHEHMH, NOKJIal0B, pedeparoB, CO3JaHUE
Ipe3eHTalui u J1p.;

® JCMOJb30BaTh HHPOPMAIUIO C YIETOM ITHUECKUX U MIPABOBBIX HOPM;

e Co371aBaTh HMH(POPMALMOHHBIE PECYPChl PAa3HOrO THUHA W JUISl Pa3HBIX
ayJIMTOpHid, cOOII0AaTh NTHPOPMALIMOHHYIO TUTUEHY U MpaBUiia UHPOPMALMOHHOM
0€301aCHOCTH.



Ilpeomemnuie:

1) popMupoBaHue MpenCTaBICHU O MaTEeMAaTUKEe KaK O METOJE MMO3HAHHS
JENUCTBUTEIBLHOCTH, TO3BOJISIIOIIEM OMUCHIBATh U M3y4daTh peajbHbIE MPOLECCHl U
SIBJICHUS,

2) pa3BUTHE YMEHHWI paboTaTh ¢ Y4YeOHBIM MAaTEMAaTUYCCKHM TEKCTOM
(aHanIM3UpOBaTh, W3BJIEKATh HEOOXOAUMYIO MH(POpPMAIUIO), TOYHO M TPaMOTHO
BBIPAKAaTh CBOM MBICIIH C IPUMEHEHUEM MAaTE€MaTUYeCKOW TEPMHUHOJIOTHH U
CUMBOJIMKH,  IPOBOAMUTH  KJacCU(pUKaLUM,  JIOTUYECKHe  OOOCHOBaHUA,
JI0KA3aTeJIbCTBA MATEMATHYECKUX YTBEPKICHUN;

3) pa3BUTHE TIPEICTABICHUWA O YHCIE MW YHCIOBBIX CHCTEMax OT
HaTypaJbHBIX [0 JEWCTBUTENIBHBIX YHCEJ; OBJAJCHHE HAaBBIKAMU YCTHBIX,
NUCBMEHHBIX, HTHCTPYMEHTAJIBHBIX BBIUNCICHUM;

4) oBNaJIcHUE TEOMETPUYCCKHM SI3BIKOM; PAa3BUTHE YMEHHs HCIOJIh30BATh
€ro JJIsl OMUCAHUs MPEIMETOB OKPYKAIOIIEr0 MUPA; pa3BUTUE MPOCTPAHCTBEHHBIX
NPEACTABICHUNM, W300pa3uUTEIbHBIX  yMEHUH, HABBIKOB  I'E€OMETPUYECKHUX
IIOCTPOEHHU;

5) popmMHupoOBaHUE CHUCTEMATUYECKUX 3HAHUH O IUIOCKHX (QHTypax M HUX
CBOWCTBAX, IPEACTABICHUN O IPOCTEUIINX MPOCTPAHCTBEHHBIX TEJAX; Pa3BUTHE
YMEHUH  MOJCIHMPOBAHUS  pEAJbHBIX CHTyalMd Ha  S3bIKE TI'E€OMETPHH,
VCCIIEIOBAHMSI TOCTPOCHHOW MOJEIHA C HCIOJB30BAHUEM T'E€OMETPHUYECKHUX
MMOHSTHH;

6) oBiameHNe MPOCTEHIIMMH CHOCOOaMU TIPEACTABICHUS W aHajIu3a
CTaTUCTUYECKUX JaHHBIX; (OPMUPOBAHME IMPEACTABICHUN O CTATUCTHUECKUX
3aKOHOMEPHOCTSIX B PEaIbHOM MHpE M O PA3IMYHBIX CIOCO0ax MX U3YyYEHHUs, O
OPOCTEUIINX  BEPOSTHOCTHBIX  MOJENAX; PpPa3sBUTHE YMEHHMH  W3BJIEKaTh
uHpopMalMio, TMPENCTABICHHYI0 B TalOlIulax, Ha JAuarpaMmax, TIpadukax,
ONMCHIBATh W AHAIM3UPOBATh MACCHBBI YHUCIOBBIX JIaHHBIX C IOMOILBIO
NOAXOMSIINX  CTaTUCTUYECKUX  XAPAaKTEPUCTHUK, MCHOJb30BaTh IMOHUMAaHUE
BEPOATHOCTHBIX CBOWCTB OKPY’KAIOLIMX SIBJICHUHN IIPU IPUHATHUU PELLICHUN;

7) pa3BUTHE YMEHUH MPUMEHSATh U3yUYCHHBIC MMOHSITHS, PE3YJIbTAThI, METO/IbI
JUTS pellieHUs 3a7a4 MPaKTUYECKOro XapaKkTepa U 3a7a4 U3 CMEKHBIX TUCLMIUIMH C
UCIIOJIb30BAaHUEM IIPU HEOOXOAMMOCTH CIIPAaBOYHBIX MaTepHalioB, KOMIIBIOTEPA,
II0JIB30BATHCS OLICHKON M MPUKUAKOMN MPH TPAKTUYECKUX pacuErax;

8) bopmupoBanue WHGOPMAIIMOHHOW ¥ ANTOPUTMHUYECKOH KYJIbTYPHI;
(dbopMupoBaHUE NPEICTaBICHUS O KOMIBIOTEPE KaK YHHUBEPCAIBHOM YCTPONCTBE
00paboTku HHGOPMAITUN; Pa3BUTHE OCHOBHBIX HaBBIKOB 1 YMECHHM MCIIOJIH30BAHHS
KOMIIBIOTEPHBIX YCTPOMCTB;

9) popmupoBanne  yMmeHUH  (opmamu3zalMd M CTPYKTYPUPOBAHUS
uH(pOpMaIU, yMEHUSI BBIOUpATh CIIOCOO MPEACTABICHUS JaHHBIX B COOTBETCTBUU
C IMOCTaBJIEHHOW 3ajayedl — TaONMLbl, CXEMbl, I'paUK{, IUarpamMMmbl, C
MCII0JIb30BAHUEM COOTBETCTBYIOIIMX MTPOrPAMMHBIX CPEACTB OOPaOOTKH JTaHHBIX;

10) dopmupoBaHre HAaBBIKOB M YMEHHI 0€30MacHOTO W IEIeco00pa3HOro
NOBEACHUS TPU pabOTe C KOMIBIOTEPHBIMU ITporpaMmamMu U B IHTepHeTe, yMeHus
coOJII0JaTh HOPMbI MH(GOPMAIITMOHHON ATUKU U TIpaBa



IIVIAHUPYEMBIE PE3YJIBTATBHI U3YUEHUSA YYEBHOI'O

IHPEAMETA
BbinyckHUK HAy4YuTCA B 5-6 BhInyCKHMK MOJTYYHT
KJjaccax BO3MOKHOCTh HAYYUThCH

(17151 KCTOJIL30BAHMSA B
NMOBCEeTHEBHOM KM3HH U
o0ecrneueHUs1 BO3MOKHOCTH
YCIEHIHOT 0 MPOI0JIKEHUS
oOpa3oBaHusi Ha 02a30BOM

B 5-6 kiaccax qist
obecrieyeHUst
BO3MO’KHOCTH yCIHEIIIHOTO
NPOAO0JIKEHUS
oOpa3zoBaHusi HA 0a30BOM

YPOBHE) H YIJ1y0JEéHHOM YPOBHSIX
OyeMeHThI Teopuu | - OnepupoBatb Ha 0a30BOM | - Onepupoeamv?
MHOKEeCTB U ypoBne! HNOHATUSAMU: | HOHAMUAMU.  MHOHCECMEO,
MaTeMaTHYeCKOil | MHOXKECTBO, DIIEMEHT | XapaKmepucmuxu
JIOTUKH MHO>KECTBa, IOJIMHOXECTBO, | MHOMCECMEda, an1eMeHm
MIPUHAICKHOCTD; MHOJCECmaa, nycmoe,
- 3a]1aBaTh MHOXKECTBA | KOHeUHOe U OeCKOHeuHoe
nepevncieHueM UX | MHOJICECEO,
AJIEMEHTOB; NOOMHOIHCECMBO,
- HaxoIWUTb TIEPECEUCHHUE, | NPUHAONEHCHOCTb,
oOBeMHEHUE, TTOMHOXKECTBO | - onpeodensamo
B MIPOCTEUIINX CUTYAIHSIX. NPUHAONEHCHOCHIb
anemenma MHOJCECmB),
00beOuHeHUIo u
nepeceueHur)  MHO*CECM8;
3a0asamv  MHOIHCECMBO C
NOMOWbIO  NepeyucieHus
I/1eMeHmMO8, C/l0BECHO20
ONUCAHUSL.
B noBceHeBHOM KM3HU M TIPH U3yYeHHH APYTHX
NMpeJIMeTOB:
- pacro3HaBaTh JIOTUYECKHU | - PACHO3HABAMb JIOSUYECKU
HEKOPPEKTHBIC HeKoppeKmHble
BBICKA3bIBaHUSI. 8bICKA3bIBAHUSL,
- cmpoumsp Yenouku
VMO3AKIIOYeHULl Ha OCHO8e
UCNONIb308AHUSA npasu.
JIO2UKU.
Yucaa - OnepupoBaTh Ha 0a30BOM | -- Onepuposams

131ech u nanee — pacno3HaBaTh KOHKPETHBIE IPUMEPHI OOIMX MOHATHIA 0 XapaKTEPHBIM MIPM3HAKAM, BBITIOJNHATH
JICHCTBUS B COOTBETCTBUU C OIPEIEICHUEM U IIPOCTEUIIUMU CBOMCTBAMH MOHITHM, KOHKPETU3UPOBATh IPUMEpPaMU

00IIHE TTOHSITHS.

2 3}_'[€CI) " Aajie€ — 3HaTh ONPEACICHUC TIOHATHSA, YMETD NOSICHATH €TI0 CMbICJI, YMETb UCIIOJIb30BATh IIOHATHE U €TO

CBOIICTBa Ipu NpoOBCACHUN paCCY)KHCHPIfI, JA0Ka3aTeJIbCTB, pCUICHUU 3a/1a4.




YpOBHE TTOHATUSIMM:
HaTypaJIbHOE YMCIIO, IIEJI0e
YUCJI0, OOBIKHOBEHHAS JIPOOBD,
IecATAYHA IpoOb,
CMEIIIaHHOE YHUCIIO,
palMOHAIBLHOE YUCIIO;

- HCHOJb30BaTh CBOMCTBa
Yyycelsl U IpaBuia ACUCTBUU C
palroHaIbHBIMU YHUCIaMU
npu BBITIOJIHCHU U
BBIUMCJICHUH;

- HCMOJIb30BaTh  MPHU3HAKU
nenumocTta Ha 2, 5, 3, 9, 10
npu BBIITOJIHCHU U
BBIYUCJIICHUA W PEIICHUU
HECJIOXKHBIX 3aJ1a4;

- BBINOJIHATH  OKPYTJICHHE
palMOHAIBHBIX  YHCEI B
COOTBETCTBUHM C IIPaBUJIaMU;

- CpaBHMBATh pPalMOHAIbHBIE
YHCa.

NOHAMUAMU. HAMYpAaAlbHOE
quciuo, MHOMHCECMEBO
HamypauabHblX 4ducein, yejiloe
Yucjio, MHOIHCeCmMeo Ueuvlx

yuce, 00ObIKHOBEHHAS
0podb, decamuynas Opoowb,
cMeuantoe yucio,
PAyUoOHAIbHOE yucio,
MHOHCECMBO PAYUOHAILHBIX
yucer, 2ceomempuieckas
unmepnpemayus

HAMmMypanibHblX, yenvix,
PAYUOHANLHBIX,

- noHumamov U O00BACHAMb
CMBICTL NOZUYUOHHOL 3aNUCU
HAMYpaibHO20 YUCAA,

- BbINOAHAMb GbIYUCTCHUS, 8
mom yucie c
UCNOIL308AHUEM — NPUEMOB
PAYUOHATILHBIX BbIYUCICHULL,
000CHOB8bI8AMb ANCOPUMMbL
BbINOJIHEHUSL OelUCMBUIL,

- UCNOIB306AMb NPUSHAKU
oenumocmu na 2, 4, 8, 5, 3,
6, 9, 10, 11, cymmsr u
npouseedeHust 4ucei npu
GbINONHEHUU BbIYUCICHUN U
peuteHuu 3a0ay,
000CHO8bIBANMb — NPUSHAKU
oenumocmu;

- BLINOJHAMb  OKpY2leHue
PAYUOHATILHLIX — YUcCel ¢
3a0aHHOU MOYHOCMBIO;

- ynopsaoouusames  Hucid,
3anuUcanHvle 8 suoe
00bIKHOBEHHbIX u
oecsimuyHvlx 0pooell;

- naxooumv HOJ/ u HOK
yucen U UCNOIb306AMb UX
npu peweruy 3a0a;

- onepupoeéamv NOHMUEM

MOOYTb yucia,
2eomMempuiecKas
unmepnpemayus. ~ MoOYJisl

qucida.




B noBceqHeBHOM JKNU3HU M NIPH U3yYeHUHU APYTHX

NMpeaMeTOoB:

- OLEHUBaThb  pPE3YJbTaTbhl
BBIUMCJIEHUM TIpU pELICHUU
IIPaKTUYECKHX 33]1a4;

- BBIIOJHATH  CPaBHEHHUE
qucell B peaNbHBIX
CUTYaLMSIX;

- COCTaBJISITb  YHUCJOBBIE
BBIDAKEHHUSI MPU  PEIICHUU
MPaKTUYECKUX 3alad U 3a7ad
u3 IPYTUX y4eOHBIX
MIPEIMETOB.

- npumeHamv  npasuid
NPUOTUINCEHHBIX
8LIYUCTICHUL NPU peuleHUU
npakmuyeckux — 3aday  u
peuwieHuu  3a0ad  Opyeux
VUeOHbIX NPeOMemos;

- GLINOJIHAMbL  CPABHEHUe
pe3yIbmamos  8blYUCTeHUl
npu peuieHuu
NpaKmuiyeckux 3aoay, 8
MoM yucie NpubIUNCEHHbIX
B8bIYUCTICHUU,

- cocmaenams  UUCI08ble
8bLIPAJICEHUsL U  OYEHUBAMND
UX 3Ha4eHus: npu peuieHuu
npakmuyeckux — 3aday  u
3a0au u3 Opyeux y4yeOHvIX
npeomemos.

YpaBHeHusd U
HEepaBeHCTBA

- Onepuposampw
NOHAMUAMU.  PABEHCMEO,
Yucn08oe pasencmao,
ypaeHeHue, KOpeHb
VpaeHeHus, peuterue
ypaeueHus, yucnogoe
HepaseHcmeo.

TexkcTOoBLIC
3agauu

- Pematp HECJI0KHBIE
CIOKETHBIE 3aJlaull  Pa3HbIX
THUIIOB Ha BCE
apupMeTHIECKUE ICUCTBUS;

- CTPOUTH MOJECNb YCIOBUSA
3amaun (B BHJE TaOJUIIHI,
CXEMbl, PUCYHKa), B KOTOPOW
JIaHbI 3HAYEHUs JIBYX U3 TPEX
B3aMMOCBSI3aHHBIX BEJIMYUH, C
HEIbI0  TOWCKA  PEIICHUS
3aJlayu;

- OCYUIECTBJSTH  CIOCOO
MOMCKa pelIeHusl 3aJayud, B

KOTOPOM paccykacHue
CTPOHUTCS OT YCIOBHUS K
TpeOOBAHUIO W 0T

-  Pewamv npocmwvie u
C/IOJCHbIE  3A0ayU  PA3HBIX
Munos, a makdxice 3a0a4u
NOBLLULEHHOU MPYOHOCTU,

- UCNONb306aMb  pA3HblEe
Kpamkue  3anucu  Kax
MOoOenu MeKCmo8 CIONCHBIX
3a0ay 011  NOCMPOEHUs.
NOUCKOBOU cxembl u
peuienus 3a0au;

- 3Hamb U npumeHsmsv 00a
cnocoba noucka peuieHusl
3a0au (om mpeboBaHUs K
YCI08UI0 U OM YCI08US K
mpeboB8anuo),;

- MOOeNUposamy




TpeOOBaHUS K yCIOBHIO;

- COCTaBIATh IJIAH PEIICHUs
3aj1auu;

- BBIJCNATH STalbl PEIICHUs
3aj1auu;

- UHTEPIPETUPOBATH
BBIYHCIIUTEIbHBIE PE3YJIbTaThI
B 3amaue, UCCIIEI0BATh

MOJIYYCHHOE PEIICHHE 3a/1a4K;
- 3HATh pAa3JIMuHUE CKOPOCTEMN
00BbEKTa B CTOSAYEH BOJIE,
MpPOTUB  TEUEHUSA U  TIO
TEUCHUIO PEKU;

- pematb  3aJa4yd = Ha
HaXOXKJECHUE 4YacTH 4YHUCIIa |
YKCJIa 10 €T0 YaCTH;

- pemarh 3adad4d  pa3HBIX
tunoB  (Ha  pabory, Ha
MOKYNKH, Ha  JIBIDKEHHE),
CBSI3BIBAIOINIUX TPU BEITHMUUHBI,
BBIJICNIATh OTH BEIUYHUHBI |
OTHOIICHUS MEXTY HUMU;

- HAXOJIUTh MPOIIEHT OT YHUCIIA,
YHCJIO TIO TPOLIEHTY OT HETO,

HAaXOAUThb IMTPOICHTHOC
OTHOLICHUC ABYX YHUCCII,
HaXOOUThb IIPOLICHTHOC

CHIDKCHUE WJIM TPOLEHTHOE
TIOBBIIICHUE BEJIMYUHBIL;

- pemarb HECJIOKHBIE
JIOTUYECKUE 3aJa4¥ METOJ0M
pacCy X ICHUU.

PAccyxncoerus npu Noucke
peulerus 3a0a4 ¢ NOMOUWBIO
epagh-cxemvl,

- 8bIOEISIMb amanvi
peuienus 3adauu u
cooepaicanue Kaxi#c0020
amana,

- UHmMepnpemuposamy
BbLIUUCTUNENbHBIE
pe3yibmamul 8  3aoaue,
uccie0osams  NOLYYEeHHOe
peulerue 3a0a4u;

- AHAUBUPOBAMND
BCEBO3MOJICHbIE — CUMYAYUU
83AUMHO20  PACHONONCEHUS]
08yX 00vexmos u
usMeHeHue ux
Xapaxkmepucmux npu
COBMECMHOM 08uUdICEHUU
(ckopocmb, epems,
paccmosiHue) npu peuleHuu
3a0a4y Ha O08uddceHue O08yx
00beKmo8 Kax 6 OOHOM,

max u 8
NPOMUBONOJIONCHBLX
HanpasieHusx,

- ucce006ams

BCEBO3MOJICHbIE  CUMYAYUU
npu  peuteHuu 3a0ay  Ha
o8udICeHUe no pexe,
paccmampusams — pasuvie
cucmemvl omcuéma,

- pewiamv paszHooOpasHbie
3a0a4u «HA Yacmuy,

- pewiamsb U 000CHOBHIBAND
ce6oe  peulenue  3a0ay
(6vl0ensamy
MAMemMamuyecKylo O0CHO8))
Ha  HaxodicoeHmue  yacmu
yucra U uyucia no - e2o

yacmu Ha ocHoee
KOHKDEMHO020 cmblcaa
opoou,

- 0CO3HaBamsv U 0OBACHAMb
UOCHMUYHOCMb 3a0ay4




PA3HbIX MUnoe,
CBA3bLBAIOUIUX mpu
geUYUHbl (Ha pabomy, Ha
NOKYNKU, HA OBUdICEHUE);
8bl0eISIMb YMU GeIUYUHBL U
OMHOWEHUSL MeHCOY HUMU,

NPUMEHSMb ux npu
peuieHuu 3a0ad,
KOHCMPYUpo8amby

cobcmeenHble 3a0ayu

YKA3AHHbIX MUNos.

B noBcexHeBHOM KU3HU M NIPH U3YYEHUH APYTUX

MpeaMeTOoB:

- BBIIBUTaTh THUIOTE3bl O
BO3MOJKHBIX IpeIeTbHBIX
3HAYCHHSIX MCKOMBIX BEITUYHH
B 3a/1a4€ (J1e71aTh MPUKHUIKY)

- ebidensimb Npu peueHuu
3a0ay  xapakmepucmuxu
paccmampusaemotl 8
3adaue cumyayuu,
OMIUYHbIE OM  PealbHbIX
(me, om KOMOpPbIX
abcmpazuposanucs),

KOHCMpPYupoeams  HOGble
cumyayuu ¢ y4émom Smux
Xapaxkmepucmux, 8
Yyacmuocmu, npu peueHuu
3a0ay HA KOHYeHmpayuu,

yuumoléams — NJIOMHOCMb
sewecmea;

- pewiamby u
KOHCMpYupoeams  3a0a4u

HA OCHOB8e pPACCMOMpPeHUs
peanvublx — cumyayuil, 8
KOmMopblx He mpebyemcs
MOYHBLIU  BLIYUCAUMEIbHLU

pe3yiomam,
- pewams 3a0ayu  Ha
o8udICeHUe no pexe,
paccmampusast pasmvie
cucmemsl omcuema.
CraTucTuka u - [IpencraBisiTe JaHHBIE B - Onepuposams
Teopus BU/JIE TAOJIHUII, AUATPaMM; HOHAMUAMU:  cmoadbyamuole
BEpPOSITHOCTEH - yuTtatb  MHQOPMALUIO, | U Kpy2o8ble Ouazpammul,

MPEICTABICHHYID B
Ta0JINIIBI, THATPAMMBI.

BHUAC

maoauybl OAHHLIX, CpeoHee
apugpmemuueckoe,




- uzenekamo, uHpopmayuro,
npeoCcmasieHHyI0 6
mabauyax, Ha ouazpammax;
- cocmaenames  madbauybl,
cmpoums  OUacpamMmvl  Ha
0CHOBE OAHHDBIX.

B noBceHeBHOM KU3HU M NIPU U3YUYCHUU APYITHX

MpeaMeTOoB:

- U3871€Kamo,
UHmMepNpemuposamy u
npeoobpazoevieams
unghopmayuio,
npeoCmasieHHyI0 8
maobauyax u Ha
ouazpammasx,

ompadfcaruyio ceouUcmea u
XapakxmepucmuKku peaibHbixX
npoyeccos u s161eHull.

Harasguas
reoMeTpust
I'eomeTpuyeckue

¢urypsi

- OnepupoBaTh Ha 0a30BOM
YPOBHE TMOHATUSIMH: GUTYpa,
TOYKa, OTPE30K, MpsMasi, JIyd,
JoMaHas, yTOodI,
MHOTOYTOJIBHUK, TPEYTOJbHUK
u YETBIPEXYTOJILHUK,
NPSMOYTOJIGHUK ¥ KBajpar,
OKPY>KHOCTh U KpYT,
PSIMOYTOJIbHBIN
napajenenunen, KyO, map.
N306paxathb U3y4yaeMble
burypel OT PpyKH U C
IIOMOII[BIO JIMHEVKH 151
IAPKYJISL.

- H3zenexamo,
UHMepnpemuposams u
npeobpazosevieams
ungpopmayuio 0
2eomempuieckux @ueypax,
npeoCcmasleHHYI0 Ha
yepmeogicax;

- uz0bpadxcamv uzyuaemovie
Queypel om pyku u c
NOMOWBIO  KOMNbIOMEPHbIX
UHCMPYMEHMO8.

B noBceqHeBHOM JKNU3HU M NIPH U3yYeHUHU APYTHX

NMpeaMeTOoB:

-  pemlarb  OPaKTHYECKUE
3aayd € NPUMEHEHUEM
MIPOCTEHIITUX CBONCTB QUTYP.

H3mepenus u

- BBIITIOJIHATD HN3MCPCHUC

= BbINOJIHAMb USMEPEHUE

BbIYUCJICHUA JJIWH, paCCTOHHHﬁ, BCJINYNH OJZMH, paccmwmuﬁ, 6EIUYUH
YTJIOB, C IMOMOIIbIO | y2joe, C nOMOUIbIO
HHCTPYMCHTOB ML | UHCMPYMERMO6 05t




WU3MEPEHUN JUIUH U YTJIOB;
- BBIYUCIIATH IIOIA U
PSMOYTOJIbHUKOB.

usMepeHutl ONUH U Y208,

- 8bIYUCIAMb  NAOUAOU
NPAMOY20TIbHUKOS,
K8aopamoe, 00véMbl
NPAMOY2OTIbHBIX

napanienenuneoos, Kyooa.

B noBce1HeBHOM KU3HU U NIPU U3YUYECHUU APYTHUX

MIOCTPOCHUSI U U3MEPEHUS Ha
MECTHOCTH, HEOOXOJHUMbIEC B
PEATBHON )KU3HU.

NpeAMETOB:

- BBIYHCIATH PACCTOSIHUSA HA | - GbIYUCTAMbL PACCMOAHUSA
MECTHOCTA B CTaHJAPTHBIX | HA MecmHocmu 8
CUTYyalHsX, IUIOLIAAM | CIMAHOAPMHBIX CUMYAYUSX,
MPSAMOYTOJIbHUKOB; niowaou YUACmMKO8
- BBIIOJHATH MPOCTEUIINE | NPAMOY2ObHOU Gopmul,

00bEMBL KOMHAM,

- LINOIHAMb Npocmeuuiue
nocmpoeHus Ha
MecmHOCmU, HeooxXooumble
8 PeabHOU HCUZHU,

- oyeHusamv  pasmepbl
DeanvHbix 00vexmos
OKpYIHCaAlOwWe2o Mupa.

HUctopust - ONHUChIBaTb  OTJACNbHBIC | - Xapaxkmepu3oeams 6KIAO
MaTeMaTHKH BBIJIAIOIIHMECS pE3yNbTATHI, | 8b10AIOUUXCS
MOJYYEHHBIEC B XOJI€ PA3BUTHS | MAMEMAMUKO8 8 pazgumiue
MAaTEMAaTHKH KaK HAyKH; mamemamuxu U UHBIX
- 3HATh IPUMEPHI | HAYUHBIX 0OACTeEl.
MaTEMAaTUYECKUX OTKPBITUU U
MX aBTOPOB, B CBS3UM C
OTEYECTBEHHOW U BCEMHUPHOM
HCTOpHUEH.
Y4eOHO-TeMaTHYECKHH IVIAH KYPCa MATEMATHKH B 5
KJacce
Ne | Tema KommuecTBoO B ToM uncne
Hacon YpokoB | KonTposbHbIX
pabor
1 HarypanbHble uncna u mkamisl 15 14 1
2 CnoxxeHue 1 BEIYMTAHUE 15 14 1




HATypaJIbHBIX YUCEJI U €r0 CBOMCTBA

3 VYMHOXEHUE U JETICHUE 27 25 2
HATypaTbHBIX YUCEI

4 [Tmomanu u 00BEMBI 12 11 1

3) OOBIKHOBEHHBIE IpOOU 28 25 3

6 Hecstuunsie qpobu. Cnoxxenne u | 15 14 1
BBEIYMTAHKE JICCATUYHBIX TPOOEH

7 YMHOKEHHE H JICTICHHE 30 28 2
JECATUYHBIX ApoOei

8 NHcTpyMeHTBI 15 BeruuciaeHui u | 17 15 2
W3MEpEeHUN

9 IToBTOpEeHUE 11 10 1

Bcero 170 156 14

Y4eOHO-TeMATHYECKHUH IIAH KypPca MATEMATHKHU B 6
KJj1acce
No | Tema KonnuectBo B ToMm uucie
Hacon YpoxoB | KoHTpoabHbIX
pabot

1 JlenuMocTh yucen 24 23 1

2 Cnoxenue u Beiuutanue apooeii ¢ | 20 18 2
Pa3HBIMHU 3HAMEHATEIISIMH

3 YMHOKEHHE U JICTICHHUE 29 26 3
OOBIKHOBEHHBIX Ipo0ei

4 OTHoO1IEHHS U TPONIOPLUU 18 16 2

3) [TonoxxurenpHbIe U OTpULIATENbHBIE| 13 12 1
qucia

6 Cno)XxeHHe 1 BbIYUTAHUE 11 10 1
MOJIOXKUTEIILHBIX M OTPUIIATECIIBHBIX
qucen

7 YMHOXKEHHE U ACICHUE 12 11 1
TIOJIO)KUTEIIBHBIX M OTPHUIIATEIILHBIX
qucen

8 Pewienne ypaBHeHuU 15 13 2

9 Koopaunate! Ha II0CKOCTH 13 12 1

10 | IToBTropeHue 15 14 1

Bcero 170 155 15




COILEPKAHUE YYEBHOI'O IIPEIMETA

JJIeMEeHThI TEOPUH MHOKECTB M MATEMATHYECKOM JIOTHKH

Cormacao ®I'OC ocHoBHOro 001IEr0o 00pa3oBaHus B KypC MAaTeMaTHKU BBEICH pa3jiei
«Jlorukay», KOTOpBIM HE MPENoJiaraeT JAOMOJIHUTEIbHBIX YaCOB HA U3YYCHUU U BCTPAUBAETCS B
pa3IUYHbIE TEMbl KypcOB MaTeMaTHKH M HHPOPMATHKU U TpeaBapsieTcs O3HAKOMJICHHEM C
AJIEMEHTaMU TEOPUU MHOYKECTB.

MHoxkecTBa M OTHOLIEHHUS MEXKY HUMU

MHOXEeCTBO, Xapakxmepucmuieckoe C8OUCME0 MHONCeCmeda, dIEMEHT MHOXKECTBaA,
nycmoe, KomeuHoe, beckoHeunoe muodcecmeo. IllonMuoxkecTBo. OTHOIIEHNE TPUHAJIEKHOCTH,
BKJIIOYCHHUS, PABEHCTBA. DJIEMEHThl MHOXECTBA, CIIOCOOBI 3aJaHHsI MHOXECTB, pACNO3HABAHUE
NOOMHONCECME U ITIEMEHNO8 NOOMHONCECME C UCNONb308AHUEM KPY2os Diliepa.

Onepauuu HaJ MHOKECTBAMM

[lepeceuenne u 0O0bEOMHEHHE MHOXECTB. Pasznocmv MHOdCecm8, OONOIHEHUe
MHOodCecmea. Mnmepnpemayus onepayuii Ha0 MHO}CECMEamu ¢ NOMOWbIO Kpy2og8 Jiinepa.

JJIeMeHTbI JIOTUKH

Onpenenenue. YtBepxkaeHusa. JlokazarenbcTBo. Jloka3aTeabCTBO OT HPOTUBHOIO.
[Ipumep u koHTpHIpHUMED.

Broicka3biBanus

HctuHHOCTE M JIO)KHOCTH BbICKa3bIBaHUS. ClodicHble U npocmble  8bICKA3bIBAHUSL.
Onepayuu Hao BbICKA3bIGAHUAMU C UCNONb308AHUEM JIOCUYECKUX CEA30K: U, U, He. YcloeHbie
BbICKA3bIBAHUS (UMNIUKAYULL).

HartypajbHble yncia U HYJIb

HarypanbHblii psig yMcesI H ero CBOMCTBA

HatypanpHOoe 4uCiiO, MHOKECTBO HATypaJbHBIX UHCENT M €ro CBOMCTBA, M300paKeHHE
HaTypaJIbHBIX YMCEJI TOYKAMHM Ha YHCIOBOM MHpsiMOH. Mcronb30BaHHME CBOMCTB HATypalbHBIX
yyces NpU PEIIeHUH 3a1a4.

3anuch U YTeHHE HATYPAJIbHBIX YHCEJ

Paznuumne wmexnay uudpoid u uuciaoM. [lo3unMoHHAsE 3amuch HATypajJbHOTO YHCHA,
IIOMECTHOE 3Hau€HHE LUQPBI, pa3psabl U KiIacChl, COOTHOLIEHHE MEXAY ABYMsI COCEIHHUMU
pa3psAaIHBIMHU €IMHHUIIAMU, YTEHUE U 3alUCh HATYPaJIbHBIX YUCE.

OxpyriieHne HATYPAJIbHBIX YK CeJ

Heobxonumocts okpyrienus. [IpaBuno okpyrieHus HaTypaibHBIX YUCEIL.

CpaBHeHHMe HATYpaJILHBIX YHCEJI, CpPAaBHEHHE ¢ YncIoM 0

[lonsiTHE O CpaBHEHUHU UKCET, CPABHEHUE HATYPAIBHBIX YUCEI APYT C APYTOM U C HYJEM,
MaTeMaTHuYeCcKas 3aliCh CPaBHEHUI, CITOCOOBI CPABHEHMSI YU CEIL.

JeiicTBHS ¢ HATYPAJbLHBIMHU YHCJIAMU

CrnokxeHre W BBIYMTAHUE, KOMIIOHEHTHI CJIOXKEHUS U BBIUUTAHUSA, CBSI3b MEXKAY HHUMH,
HaXO0KJEHUE CYMMBbI U Pa3HOCTH, U3BMEHEHUE CYMMBbI U PAa3HOCTU MPU U3MEHEHUH KOMIIOHEHTOB
CJIO’)K€HUS U BHIYUTAHUSI.

YMHOXEHUE U JeJIEHHE, KOMIOHEHTbl YMHOXEHUS M JEJICHUS, CBSI3b MEXKIYy HUMHU,
YMHOXCHHE W CIIO)KEHHE B CTOJOWK, JEJICHHE YTOJIKOM, MPOBEpKa pe3yJsibTara C IMOMOIIBIO
MPUKUAKA U 0OpaTHOTO JEHCTBUSI.

IlepemecTuTenbHbli W COYETATENIbHBIM  3aKOHBI  CJIOKEHHUA W YMHOXKEHHS,
pacrpeeUTeNbHbI 3aKOH YMHOXKEHUSI OTHOCHUTENBHO CIIOKEHUS, 000CHO8AHUE aAleOpUmMMO8
8bINOIHEHUS APUPMEMUIUEecKUX Oeticmeutl.

CreneHb ¢ HATYpaJbHBIM MOKa3aTeeM

3anuck 4ncia B BUAE CyMMBI Pa3psiHBIX CJIaraeMbIX, TIOPSIOK BBITIOJHEHUS ACHCTBUN B
BBIPDAKECHMSIX, COJACPKAUIUX CTENEHb, BBIYMCICHUE 3HAYEHUN BBIPAXKEHUN, COJAEpKAIINX
CTEMEHb.




YucaoBbie BbIpaKeHU

UrcnoBoe BhIpaKEHUE U €r0 3HaYCHHE, MTOPSATOK BBIMOIHEHUS JCHCTBHIA.

JleleHHME C 0CTATKOM

JleneHne ¢ OCTaTKOM Ha MHOXECTBE HATYPAJIbHBIX UHUCEN, CBOUCMEA OeleHUs C
ocmamxkom. IIpakTryeckue 3ajjaun Ha JI€JICHUE C OCTATKOM.

CpoiicTBa 1 MPU3HAKH 1€TUMOCTH

CBOMCTBO JEIUMOCTH CyMMBI (pa3HOCTH) Ha uucio. [lpusHaku nenumoctH Ha 2, 3, 5, 9,
10. Ilpusuaxu oenumocmu na 4, 6, 8, 11. JJoxazamervcmseo npusnakog oeaumocmu. Pemenue
NPaKTUYECKHX 33/1a4 C IPUMEHEHUEM TPU3HAKOB JIEIIUMOCTH.

Pa3ziioxkeHue YHCJIa HA POCTbIe MHOKUTEIH

[IpocTeie U cocTaBHBIE YUCIHA, peuemo Ipamocghena.

Pa3noxxeHne HaTypaabHOTO YUCIIa HA MHOXKUTEIH, PA3TI0KEHUE Ha TIPOCTHIE MHOKUTEIH.
Konuuecmeo Oenumeneu uucna, aneopumm pasioxceHuss YUcia HA NPOCmble MHOMCUMENU,
OCHOBHAsL Meopema apuphmMemuKu.

AJiredpanyecKkue BbIpasKeHUs1

Hcnonb3oBanue OykB ajsi 0003HAYEHUS YKCENl, BEIUUCICHHE 3HAYCHHs alreOpandeckoro
BBIPQ)KEHUS, IPUMEHEHUE aNTeOpanvecKuX BBIPAKEHHNA JUIS 3alMCH CBOWUCTB apu(METHUECKUX
NeiCTBUI, MpeoOpa3oBaHue anredpandecKux BhIPAKEHUH.

Jenuresn u KpaTHbie

Jlenutenb U ero cBOMCTBA, OOIUIMI NENUTENh ABYX U OoJiee yucen, HaubOIbIIUNA OOIIHiA
JIeJIUTENb, B3aUMHO MPOCThIE YMCIIA, HAX0XACHWE Hauboblero ooduero aenutens. KpatHoe u
€ro CBOIiCTBa, o0Ilee KpaTHOE IBYX W Oojee uuces, HauMeHbllee o0Ilee KpaTHOEe, CIOCOObI
HAXOKICHUS HAMMEHBIIIETO O0IIero KpaTHOTO.

JApoou

OO0bIKHOBEHHBIE IPOOH

Hons, wactb, nApoOHOe uHcho, ApoOb. [IpoOHOE 4YHCIO Kak pe3ynbTar JIeJCHHUS.
[IpaBunbHBIE U HEMPAaBUIIbHBIE APOOH, CMEIIaHHas IpoOb (CMEIIaHHOE YHCIIO).

3anuch HaTypajIbHOIO YKCIA B BUJE IPOOH C 33JJaHHBIM 3HaMEeHaTesIeM, TpeoOpa3oBaHue
CMEILIaHHOH IpoOH B HEMPABWIBHYIO IpOOb U HA000OPOT.

[IpuBenenue npobeii k 00memy 3HameHaTeno. CpaBHEHHE OOBIKHOBEHHBIX JAPOOCH.

CnoxeHne M BBIYMTAHUE OOBIKHOBEHHBIX JpoOell. VYMHOXKEHHE U  JIeJIeHue
OOBIKHOBEHHBIX APOOCi.

Apudmernueckue 1eHCTBHUS CO CMEIIAHHBIMU JIPOOSIMH.

Apudmerndeckue AUCTBUS ¢ APOOHBIMH YHCTIAMHU.

Cnocobul payuoHanuzayuu bl4UCIeHUl U UX NPUMEHEHUe NPU 8bINOTHEeHUU OelCmEULL.

JecsiTuunbIe APpOOH

Henass u npobHas wyactu necstuuHou apoOu. [IpeoOpa3zoBaHue AECATHUHBIX IpoOei B
oObIkHOBeHHbIE. CpaBHEHHE JAeCATUYHBIX ApobOel. CrokeHWe W BBIYMTAHUE JECATHYHBIX
npobeit. OkpyrieHue AECITUYHBIX ApoOei. YMHOXKEHHWE W JeJICHHWE IECATHYHBIX IPOOCH.
Ilpeobpaszosanue o06viKHOBeHHbIX Opobell 6 OdecimuyHvle Opodou. Koneunvle u OeckoHeuHvle
decsamuunvle OpooU.

OTHoLIeHne IBYX 4K ces

Macmtab Ha 1wane u kapte. Ilpomopumu. CBoiicTBa NPOIMOPIUM, HpPUMEHEHHE
MPONOPIIMI U OTHOIICHUH MPU PEIICHUH 3a]1a4.

Cpennee apudpmeTudeckoe yuceJ

Cpennee apupmernueckoe nByx urcelsl. M3o0paxeHue cpeaHero apupMeTHIECKOro IByX
YUCeJl HAa YMCIOBOM npsAMOW. PemieHue MNpakTUYECKUX 3aJad C NPUMEHEHHEM CPEIHEro
apudmetnueckoro. Cpednee apugmemuueckoe HeCKONbKUX YUCE.

IIpoueHTHI

[lonstTe mnpoueHTta. BpluucieHne NPOIEHTOB OT YKCIAa M YHUCJIAa IO H3BECTHOMY
IPOIICHTY, BBIPAKEHHE OTHOILICHHS B MPOICHTaX. PeleHre HeCIOKHBIX MPAKTUYECKUX 33134 C
MPOLIEHTaMH.



JdunarpamMmmbl

Cronbuatbie W KpyroBble AuarpamMmbl. M3BrnedeHwe uHpOpMAMM M3 AHATPAMM.
H3zo0pasicenue ouazpamm no yucio8blm OAHHLIM.

PanuoHaJbHbIE YHCIA

IHonoxuTE/ILHBIE M OTPULATEIbHBIEC YHCJIA

N300pakeHne yucen Ha YUCIOBON (KOOpauHATHOM) mpsiMoil. CpaBHeHHE uncen. Moayiib
YyHclla, TeOMEeTpUYecKas HHTEprpeTanus MoAyJs yucia. J[eWcTBUS € MOJIOKHUTEIbHBIMU U
OTPULIATENILHBIMU YHCIIaMH. MHOXECTBO LIEJIBIX YHCET.

IlonsaiTHe 0 panMoHaJBLHOM 4HcHae. [lepsuunoe npeocmasnenue o0 MHOHCECHEE
payuoHanvhsix yuces. JIeicTBUA ¢ paluOHAIbHBIMUA YUCIIaMHU.
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EnuHunbsl uW3MepeHWii: JMUHBL, ITUIOMIAAM, O0BEMA, MAacChl, BPEMEHH, CKOpPOCTH.
3aBUCHUMOCTH MEXJy €IWHULIAMU U3MEPEHHUs KaXJ0H BEIMYMHBL. 3aBUCUMOCTU MEXAY
BEJIMUMHAMU: CKOPOCTb, BPEMsl, PACCTOSHHUE; MPOU3BOIUTEIBHOCTh, BpeMs, paboTa; IIeHa,
KOJIMYECTBO, CTOUMOCT.

3anaun Ha Bce apupMeTHYECKHE TeHCTBUS

Pemrenne TEKCTOBBIX 3a/a4 apuPMEeTHIECKHM criocoooM. Mcronp3oBanue Tabiuil, cxem,
YEPTE}KEH, IPYTUX CPEACTB MPEACTABICHUS JAHHBIX IIPU PEUICHUU 3a]1a4H.

3aga4u Ha IBHKEHHE, PA00TY U MOKYIIKH

Pemienve HecnoXHBIX 3a7a4 Ha JBUKEHUE B IPOTHUBOIIOIOKHBIX HAIPABICHUAX, B
OJIHOM HaIpaBJIEHUH, ABM)KEHHUE MO pEKe MO0 TEUCHHUIO U MPOTHUB TeueHHus. PemieHue 3amay Ha
coBMecTHYI0 paboTy. [Ipumenenue npobeit mpu pemieHuu 3a1ay.

3aaum Ha YaCTH, 10JIM, IPOLEHTHI

Pemienue 3amau Ha HaxOXJI€HUE YaCTH YMCJA U YUCIA MO €ro yactu. Pemienue 3aaau Ha
npoueHTs! U gonu. [IpuMenenre nponopuuil npu pemeHny 3aaay.

Jlornueckue 3agauu

Pertenne HECIOXHBIX JIOTUYECKUX 3anad. Peuwtenue jno2udyecKux 3a0au ¢ HOMOWbIO
epaghos, mabuy.

OcHOBHBbIE MeTOIbl pelleHHs TeKCTOBBIX 3aJa4: apupMeTHYeCKuil, mnepedop
BApUAHTOB.

Harasinnas reomerpus

Ourypsl B okpy:xaromieM Mupe. Harnsanele nmpencraBieHust o Gurypax Ha IJIOCKOCTH:
npsiMasi, OTpE30K, JIyd, yIroJl, JIOMaHasi, MHOTOYT'OJIbHUK, OKPY’KHOCTb, KPYT. YeThIpeXyTrojJbHUK,
PSIMOYTOJIBHUK, KBaApaT. TpeyroyibHUK, 6udbl mpey2onbHukos. IIpasunbhble MHO20Y20IbHUKU.
N3006pakeHne OCHOBHBIX T€OMETPUUECKUX PUTYD. B3aumHoe pacnonodxicenue 08yx npsamMblX, 08yX
OKpYJ#CHOCmeEU, NpAMOU U OKpyscHocmu. J[nuHa oTpe3ka, JIOMaHoW. EnuHuubl uM3MepeHus
JuHblL. [locTpoeHne oTpeska 3agaHHOM AuHbBL. Buael yrios. I'panxycHas Mepa yria. M3mepenue
Y TIOCTPOEHUE YTJIOB C IOMOUIBIO TPAHCIOPTHPA.

[lepumerp wmHOrOyrompHuka. [loHATHe mIOmAAM GUTYpPHI; EIUHHULBI HW3MEPEHUs
wiomany. [lnomane npsmoyroiabHuKa, KBaaparta. [IpubnmkeHHoe u3MepeHue miomaan Guryp
Ha KJleT4yaTon Oymare. Pagnosenukue ghueypoi.

Harnsguele mnpencTaBieHuss O TNMPOCTPAaHCTBEHHBIX (urypax: KyO, Mapaienenumnes,
npusMa, mupamMuia, map, chepa, KoHyc, nuiaHHAp. M300paxkeHne NMpOoCTPaHCTBEHHBIX (UTYD.
Ilpumepvr ceuenuu. Mnocoepannuku. Ilpasunvhvie mHococpannuku. IlpuMepbl pa3BepTOK
MHOTOTPaHHMKOB, LIUJIMH/pa U KOHYCA.

[TonsTre o6bema; enuHUIBI 00beMa. OOBEM MPAMOYTOIBHOTO MapajuIesienuIie1a, Kyoa.

[lonatue o pasenctBe ¢uryp. LleHTpanbHas, oceBas M 3epKalbHASL CUMMETPHH.
N300pakeHre CHMMETPUYHBIX QUTyp.

Perrenue npakTHuecKux 3aja4 ¢ IPUMEHEHUEM MTPOCTEHUIIINX CBOMCTB (pUryp.

HcTopug MaTeMaTHKH

Tossnenue yugp, 6yx8, uepo2nughos 6 npoyecce cuéma u pacnpeoeieHus npooyKmo8 Ha

Lpesnem bruocnem Bocmoxe. Céasv ¢ Heonumuueckou pesontoyuel.




Pooicoenue wecmudecamepuunoii cucmemul cuucienus. Ilossnenue decamuunou 3anucu
yycer.

Poorcoenue u pazsumue apugpmemuxu namypanvnoix wucen. HOK, HOJ/, npocmoie uucaa.
Pewemo Spamocgena.

llosaenenue Hyna u ompuyamenvHeix yucen 8 mamemamuxe opesHocmu. Ponv /[uogpanma.

Ilouemy (—1)(—1) =+1?

Ilpobu 6 Baeunone, Eecunme, Pume. Omkpwvimue Oecamuunvlx Opoodei. CmapunHbvie
cucmemvl mep. [lecamuynvie Opobu u mempuueckas cucmema mep. JI. Maenuyxuil.

COILEPKAHUE YYEBHOI'O ITPEJIMETA MATEMATHUKA B 5 kiacce

DJIeMEHThI TEOPUM MHOKECTB M MATEMATHYECKON JIOTUKH

CornacHo ®I'OC ocHoBHOTO 001IEro 00pa3oBaHUsS B Kypc MaTEeMAaTHKH BBEIEH pa3fell
«Jlorukay», KOTOpBIM HE MPEIOIaracT AOMOIHUTENBHBIX YaCOB HA U3YUYEHHHU U BCTPAUBAETCS B
pa3IUYHbIE TEMBl KypCOB MaTeMaTHKH W WH(GOPMATUKU U TPEABAPSETCS O3HAKOMIICHHEM C
3JI€EMEHTaMU TEOPUHA MHOXKECTB.

MHoxkecTBa M OTHOLLIEHHUS MEK1Y HUMH

MHOXeCTBO, Xapaxkmepucmuueckoe CE80UCHMBO MHOJCeCmed, >SIEMEHT MHOXECTBA,
nycmoe, KOHeuHoe, beckoneunoe mHoxcecmego. IlogMHOkecTBO. OTHOIIEHHE MPHHAJICHKHOCTH,
BKJIIOUEHUS, PAaBEHCTBA. DJIEMEHThl MHOXKECTBA, CHOCOOBI 3aJaHUsI MHOXKECTB, pACHO3HABAHUE
NOOMHONCECMB U DTIEMEHNO8 NOOMHONCECME C UCNONIb308AHUEM KPY208 Diliepa.

Onepanuu HaJ1 MHOKECTBAMM

[lepeceuenne u OOBEOUHEHHWE MHOXECTB. PazHocmb  MHOMCecm8, OONONHEHUe
MHOXMCcecmsa. nmepnpemayus onepayuti Ha0 MHOMCECmMeamu ¢ NOMOWbI0 Kpy2os Jiliepa.

HarypanbHble ync/ia 4 HYJIb

HarypanbHblil psii 4HCe U ero CBOHCTBA

HatypanpHOe 4HMCIIO, MHOKECTBO HATypaldbHBIX YHCEN U €ro CBOMCTBa, M300paKCHHE
HaTypaJbHBIX YMCEJ TOYKAMHU Ha YUCIOBOW MpsMoil. Mcmosb30BaHME CBOMCTB HATypajbHbBIX
Yyuces MNPy PELICHUH 3a/a4.

3anuch ¥ YTeHHEe HATYPAJbHBIX YHCEJI

Paznuune wmexny uudpoit um yucinom. [lo3uimoHHas 3amuch HaTypajIbHOTO YHCHA,
MMOMECTHOE 3HAYCHHE LU(MPBI, Pa3ps/ibl M KIACCHI, COOTHOIICHUE MEXKIY IBYMS COCCTHUMHU
pa3psAIHBIMU €AMHULAMU, YTEHUE U 3aIIUCh HATYPaJIbHbIX YHCEI.

OxkpyriieHue HaTypaJbHBIX YHCeJ

HeobOxomumocts okpyrienus. [IpaBuno okpyrieHus HaTypadbHBIX YUCEIL.

CpaBHeHHe HATYpPaJbHBIX YHCEJI, CPABHEHHE ¢ Yuca0oM 0

[lonsiTHE O CpaBHEHUHU UUCENl, CPABHEHUE HATYPAIBbHBIX YHCEI IPYT C IPYTOM U C HYJIEM,

MaTeMaTH4YeCcKasl 3aliCh CPaBHEHUI, CITIOCOOBI CPABHEHMSI YUCEIL.
JelicTBHS ¢ HATYPAJbLHBIMHM YHCJIAMH

CnoxxeHre W BBIYUTAHUE, KOMIIOHEHTHI CJIOKCHMSI W BBIYUTAHUS, CBSI3b MEXAY HHUMH,
Hax0JICHUE CYMMbI U Pa3HOCTH, U3MEHEHHUE CYMMbI U PA3HOCTHU NPU U3MEHEHUH KOMIIOHEHTOB
CJIO’KE€HUS U BHIYUTAHUSI.

YMHOXKEHUE U JeJIeHHE, KOMIIOHEHThl YMHOKE€HUS W [IE€JICHUS, CBSI3b MEXKIY HUMHU,
YMHOXXCHHE W CIIO)KEHHE B CTOJOWK, JEJICHHE YTOJKOM, TPOBEpPKa pe3ysbTaTa C TOMOIIBIO
MIPUKUAKU U 0OpaTHOTO EHCTBUS.

[lepemecTuTENbHBIA W COYETATENBHBIM  3aKOHBI  CJIOXKEHUS W YMHOXKEHHS,
pacnpenenuTeabHbId 3aKOH YMHOXXEHHUSI OTHOCHUTEIIBHO CIOKEHUS, 000CHOBAHUE aAl2OpUMMO8
8bINOIHEHUS APUPMeMUdecKux Oeicmeull.

CremneHb ¢ HATYpaJbHBIM MOKa3aTe1eM




3anuch 4yKcaa B BUJE CYMMBbI Pa3psiiHbIX ClIaraéMbIX, MOPSAJOK BBIIIOJHEHUS IEHCTBUN B
BBIPQXKCHUSIX, COJEP)KAIINX CTEMEeHb, BBIUMCICHHE 3HAYEHUH BBIPAKEHUH, COAECpKAIIUX
CTENEHb.

YmucnoBble BbIPaKeHUS

UucnoBoe BbIpaKEHUE U €r0 3HaYEHUE, TOPSAIOK BBINOIHEHUS JEHCTBUII.

Jleaenne ¢ ocTaTKOM

JleneHne ¢ OCTaTKOM Ha MHOXXECTBE HATypaJbHBIX YHCEI, C80UCMBa OeleHus ¢
ocmamxkom. [IpakTrdeckue 3a7aun Ha JIeJICHHE C OCTaTKOM.

CBolicTBa M IPU3HAKH 1€JTUMOCTH

CBOMCTBO €TMMOCTH CYMMBI (Pa3HOCTH) Ha YUCIIO.

AuredpanyecKue BbIpasKeHUs

Hcnonp3oBanue OyKB Al 0003HAUCHUS YUCEN, BRIYUCICHNUE 3HAUCHUS alIreOpanveckoro
BBIP)XCHUS, IPUMEHEHNE aNreOpandecKiX BBIPAKCHUH ISl 3alIUCH CBOWCTB apu(METHYECKUX
NeiCcTBHM, MpeoOpa3oBaHue anredpandecKux BHIPAKEHUH.

Apodu

OObIKHOBEHHBIE IPOOH

Honst, 4gacth, napoOHOE dmcno, apodb. [IpoOHOe dMCIO Kak pe3yibTaT JeNICHHS.
[IpaBunbHbBIE U HEMIPaBUWIIbHBIE IPOOH, CMEIIaHHAas! IPO0k (CMEIIaHHOE YHCIIO).

3anuch HaTypaJbHOTO YKCia B BUJE ApoOU C 3aJaHHBIM 3HaMEHaTelIeM, IpeoOpa3oBaHue
CMEIIaHHOM Ipo0U B HEMPABUIIBHYIO IpOOk U HA0OOPOT.

CpaBHeHHE OOBIKHOBEHHBIX JIPOOCH.

CrnoxxeHue ¥ BbIYHTaHHE OOBIKHOBEHHBIX JpoOeil. ApudmeTnueckue IEHCTBUS CO

CMEIIaHHBIMU IPOOSMHU.

JecaTuunble 1podn

Llenast u npoOHast yacTu AecATHYHON npodu. IlpeoOpasoBaHue necATHUHBIX IpoOer B
oObIKHOBeHHBIC. CpaBHEHHE ACCATHUYHBIX apobOeil. ClokeHWe ¥ BBIYUTAHHE AECATUYHBIX
npobeil. OkpyrieHue ACCSITHYHBIX IpoOeil. YMHOXKEHHE U JIeJICHHE NeCATUYHBIX ApoOei.
IIpeobpazosanue o06viKHOBeHHbIX Opobel 6 Odecamuunvle Opobu. Koueunvie u 6Geckoneumwvie
oecsamuunble OpooOU.

Cpennee apudmerndeckoe yncela

Cpennee apudmerndeckoe AByxX uncell. M3o0paxkeHue cpenHero apuMeTHIecKoro IByx
Yycesl Ha YHMCJIOBOM TpsMOW. PemieHne npakTHUECKUX 3aady C MPUMEHEHHEM CPEIHEro
apupmetnueckoro. Cpednee apugmemuueckoe HeCKOIbKUX YUCEI.

IIpoueHTHI

ITonsitTue mnpoueHTa. BpluucieHne NPOLUEHTOB OT YWCIA KU 4YHUCIA IO H3BECTHOMY
MIPOLIEHTY, BbIpaK€HHE OTHOLICHUS B MpOIeHTax. PelieHne HECIOKHBIX MPAKTHUECKUX 3a7ad C
npoueHramu. J{uarpamMmsl

Kpyroeeie nmuarpammel. W3Bnedenwe wuHbOpManuu u3 auarpamm. HzobpasiceHue
OUAPAMM NO YUCTOBbIM OAHHBIM.

YpaBuenue
PaBeHcTBO, UNCI0BOE PaBEHCTBO, YPABHEHHUE, KOPEHb YPAaBHEHHUS, PELLICHUE YPABHEHMS.
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Enununsl uW3MepeHWii: UIMHBI, IJIom@AAn, 00bEMAa, Macchl, BPEMEHH, CKOPOCTH.
3aBUCHUMOCTH MEXJIy €AMHULAMU HW3MEpPEHUs KaXKIOW BEIWYHHBI. 3aBHCHUMOCTH MEXIY
BEJIMYMHAMHU: CKOPOCTb, BPEMs, PACCTOSHHE; IPOM3BOIUTEIBHOCTh, BpeMs, paboTa; IeHa,
KOJMYECTBO, CTOUMOCTb.

3anauu Ha Bce apudMeTHYECKHUE TeiiCTBUSA

Pemenne TekcTOBBIX 3a/1au apudmMeTHIecKuM crocodom. Mcmonp3oBanue TaOIuIl, CXEM,
YepTexel, Jpyrux CpeCTB NPEACTABICHUS JaHHbBIX IIPH PEIICHUH 3a1a4H.

3agauu Ha IBM:KeHHe, pa00Ty M MOKYNIKH




Pemenne HeclOXHBIX 3a7ad Ha JIBUJKEHUE B IMPOTHUBOIIOJIOKHBIX HAMpABICHUSX, B OJHOM
HaAMpaBJICHWHU, JBIKEHHE MO pEKe MO0 TEYEHHI0 M TPOTUB TeueHHs. Pemienuwe 3amady Ha
coBMecTHYI0 pabory. [IpumeHenue npobei npu pemeHnn 3aaad.

3agayu HA YaCTH, 1014, IPOLEHTHI

Pemenue 3a1a4 Ha HaXOXKJIEHUE YAaCTH YUCIIA U YUCIIA 0 €ro 4yacTu. Pemienue 3agau Ha
MPOLIEHTHI U A0H. [IpuMeHeHne mponopurii Ipy peleHu  3a1ay.

Jlormueckue 3agaun

Pemenrie HeCIOXHBIX JIOTMYECKUX 3adad. Pewenue nocuveckux 3aday ¢ NOMOUWbIO

epagos, mabauy. OCHOBHBbIE METOIBI PellIeHHsI TEKCTOBBIX 3a7a4: apu(METHICCKUH,

nepedop BapHaHTOB.

Harasiinas reomerpus

durypsl B OKpykawiieM mupe. Harnsgusle npeacTtaBieHus o GUrypax Ha IIOCKOCTH:
npsimasi, OTPE30K, JIy4, YroJl, JOMaHas, MHOTOYTOJIbHHUK, OKPY>KHOCTb, KPYT. UeThIpeXyrojJbHUK,
MPSIMOYTOJNBHUK, KBaApaT. TPeyroiabHUK, 8udbl mpey2oivHuKkos. Ilpasunvhbie MHO20Y20bHUKU.
N300paskeHne OCHOBHBIX TEOMETpHYECKHX (Quryp. Bsaumnoe pacnonoscenue  08yx
OKpYJicHOCmeElU, NpAMOU U OKpydycHocmu. JlnuHa oTpe3ka, JomMaHOW. ENWHULIBI M3MepeHUs
nuHbl. [locTpoenue oTpeska 3aganHon auHbl. Buael yrios. ['pagycHas mepa yria. Usmepenne
Y TIOCTPOEHHUE YTJIOB C IOMOIIbIO TPAHCIIOPTHUPA.

[lepumerp wmHOTOyrompHUKA. [loHSATHE TUIOMAAM (QUTYPBI; EIMHUIBI W3MEPECHHUS
wiomaau. [lnomanp npsMoyronsHuka, kBajapata. [IpubnuxeHHoe n3MepeHue Iiomanu Guryp
Ha KJietyaToit Oymare. Pasnosenuxue gueypul.

Harnsouele mpencTaBieHus O MTPOCTPAHCTBEHHBIX (UTypax: KyO, Mapaniiienenurne].
N3o0pakenne mnpoctpaHcTBeHHBIX ¢uryp. Ilonstie o0vema; emuHunbl oObema. OO0beM
MPSIMOYTOJIBHOTO MapajuieNenunena, Kyoa.

Hcropus MaTeMaTHKH

Tossnenue yugp, 6yke, uepoenugos 6 npoyecce cuéma u pacnpeoeneHus npooOyKmo8 Ha
Jpeenem Bnuscnem Bocmoke. Ceazv ¢ Heonumuueckou pesonoyuell.

Tlosenenue decamuunoll 3anucu yucerl.

Pooicoenue u pazsumue apugpmemuxu HamypanbHuIX Yuce.

Hpobu e Basunone, Ecunme, Pume. Omkpvimue OecamuyHnvix Opobeil. Cmapunnvie
cucmemvl mep. /lecamuunvle Opobu u mempuyeckas cucmema mep. JI. Maznuyxkui.

COJAEPKAHUE YYEBHOI'O IIPEJIMETA MATEMATHUKA B 6 knacce

DJIeMEeHThI TEOPUU MHOKECTB M MATEMATHYECKOI JIOTUKH
Cormacio ®I'OC ocHoBHOTO o00mIEro 00pa3oBaHUSI B KypC MaTeMaTUKH BBEIEH pasJien
«Jloruka», KOTOpHII He TpernonaraeT JOMOJHUTENbHBIX YAaCOB HA M3yUEHUU M BCTPAUBACTCS B
pa3IUYHBIE TEMBI KypCOB MAaTEMAaTHKU W HH()OPMATHKU M TpEABApSICTCS O3HAKOMIICHHEM C
3JIEeMEHTaMU TEOPUH MHOXKECTB.
MHo:kecTBa U OTHOLIEHUS] MEKY HUMHU

[TonmuoxecTBO. OTHOIIEHHE IPUHAITIC)KHOCTH, BKIIIOUECHHUS, PaBEHCTBA. Pacnosnasanue
NOOMHONCECMS U INEMEHMO8 NOOMHONCECME C UCNONIb30BAHUEM KPY208 Diiiepd.

Onepanun HaJ MHOKECTBAMU

[lepeceuenne u 0OBEAMHEHHE MHOXKECTB. Pasnocmv  MHOdMCecms, OOnonHeHue
MHOdcecmsa. nmepnpemayusn onepayuti Ha0 MHOMCECM8amu ¢ NOMOWbI0 Kpyeos Jiliepa.

DJIeMeHTbI JIOTUKH
Omnpenenenne. YTBepxkaeHus. JlokazatenbcTtBo. J[okazaTrenbcTBO OT mpoTuBHOTro. [Ipumep u
KOHTPIIPUMED.

Boicka3bIBaHHA

HcTHHHOCTD ¥ JIOXKHOCTH BBICKa3bIBaHHA. ClodicHble U NpoCcmble  BblCKA3bIBAHUS.
Onepayuu Hao 6bICKA3bIBAHUAMU C UCNONILIOBAHUEM JIOSUYECKUX CBA30K: U, UTU, He. YcloeHble
BbICKA3bIBAHUSL (UMNIUKAYULL).




HartypajJbHble YHCJIA M HYJIb

CBolicTBa ¥ PU3HAKH 1€TUMOCTH
[Ipusnaku nenumoctu Ha 2, 3, 5, 9, 10. Ilpuznaxu oerumocmu na 4, 6, 8, 11. /lokxazamenbcmaso
npusHakos deaumocmu. PenieHne npakTHYeCKNX 3a/1a4 ¢ MPUMEHEHUEM MTPU3HAKOB IETUMOCTH.

Pa3JioskeHue Yncia Ha MPOCTbIE MHOMKUTEIH

[IpocTeie 1 cocTaBHBIE UUCHa, peuemo Ipamocghena.

PaznoxeHre HaTypaJIbHOrO YMCa HA MHOXKHUTENH, PA3JIOKEHHE HA MPOCTHIE MHOKUTEIIH.
Konuuecmseo oenumeneu uucna, ancopumm paszioxceHus Hucia HA HPOCMble MHOMCUMETU,
OCHOBHAs meopema apupmemuxu.

AJiredpanyeckue BbIpaKeHUs
UcnonwzoBanre OykB uisi 0003HAYEHUS YHCEN, BBIYHCICHHE 3HAYEHUS alreOpanyecKoro
BBIpaXXEHHS, TPEoOpa30BaHKEe aIre0OpanyecKux BoIPasKEHUH.

Hdeauresn M KpaTHbIE
Jenurenr U ero cBoiicTBa, OO nenuTedb IBYX W Oojee 4ucesl, HauOONbLIMI OO0muni
JIeTUTEIb, B3aUMHO TMIPOCTHIE YHUCIIA, HAXOXKICHHE Hanbobiiero odmero nenutens. KpatHoe u
€ro CBOIiCTBa, o0IIee KpaTHOE ABYX W 0OoJjee uucel, HauMeHbIlee obiiee KpaTHOe, CIOCOObI
HAXO’K/JICHWS HAUMEHBIIIETO OOIIEro KPaTHOTO.

oou

OO0bIKHOBEHHBIE IPOOH

[TpuBenenue apobdeii k 001eMy 3HamMeHaTent0. CpaBHEHHE OOBIKHOBEHHBIX JIPOOEH.

CnoxxeHue W BBIUMTAHUEC OOBIKHOBCHHBIX JpOOCcH. VYMHOXKCHHE W JICIICHHC

OOBIKHOBEHHBIX TPOOEii.

Apudmernaeckue NeHCTBHS CO CMEIIAHHBIMU JIPOOSIMH.

ApudmeTrnueckue IeHCTBUS ¢ IPOOHBIMU YHCIIAMHU.

Cnocobwbl payuoHanuzayuy 6bIYUCIEHUN U UX NPUMEHEHUE NPU GbINOJIHEHUU OeUCTEULL.

OTHolIeHne ABYX YK ces
Macmtad Ha tiane u kapre. [Iponopuuun. CBolcTBa MpoOnoOpIMiA, MPUMEHEHHE MPONOPLUN H
OTHOIIIEHUI MPU PEUICHUH 3a]1a4.

IIpoueHTHI
[Tonsatue npoueHTa. Beraucienrne MpoIEHTOB OT YMCIA W YHMCIa MO M3BECTHOMY IPONEHTY,
BBIPDAKEHHE OTHOUIIEHUSI B TNPOLEHTaX. PellleHne HECHOXHBIX MPaKTUYECKUX 3a7ad C
nponeHtamu. JAmarpamMmmbl
Cron0uarbie U KpyroBble quarpammbl. M3pnedenune nHdopManuu u3 auarpamm. HMzoopasicenue
ouazpamm no Yuci08viM OAHHbIM.

PanuoHabHble YHCJIA

IHon0xuTEIBLHBIE M OTPULATEIbHBIE YN CJIA
N3obpakenue uncen Ha YUCIOBON (KOOpauHaTHOM) mpsaMoil. CpaBHeHHe yrcen. Moayns yncia,
reoMeTpuyeckas HWHTEpIperanuss MoAyJsi uuchaa. JIeHCTBUSL C  MOJIOKUTEIbHBIMH U
OTPULIATENBHBIMU YK CJIaMi. MHOXKECTBO LIEJIBIX YHCET.

ITonsiTHe 0 pALIMOHAJILHOM YHCJIE.

Ilepsuunoe npedcmasieHue 0 MHOJCECMEe DPAYUOHANLHBIX yucen. JIeHCTBUS C

palMOHAIbHBIMU
YHCIIaMH.

YpaBHeHue
PaBeHcTBO, 4YHCIIOBOE PABEHCTBO, YpPAaBHEHHUE, KOPEHb YPAaBHEHHUs, PELICHUE

yYpaBHEHHUSL.
Penienne TeKCTOBBIX 32124

3agauu Ha Bce apupMeTHYECKHE NelCTBUS
Pemenne TeKCTOBBIX 3aaad apudmerndeckuMm crocobom. Mcnonp3oBaHue TaONHUL, CXeM,
YepTexe, PyTrux CPe/ICTB MPEACTaBICHHS JAHHBIX TIPH PEIICHUH 3aJauH.




3agauu Ha IBHKeHHE, Pa00Ty U MOKYIIKH
Pemenne HECIOXKHBIX 3aJady Ha JBU)KCHHME B IIPOTUBOINOJIOXKHBIX HAIPABICHUSAX, B OIHOM
HaIpaBJIEHUH, IBW)KEHHME IO pPEKEe IO TEUEHUI0O M NpOTUB TeueHus. Pemenue 3amauy Ha
COBMeCTHY!0 paboty. [Ipumenenue npobeil mpu pemeHuy 3aaay.

3aga4u Ha YaCTH, 10JIM, IPOLEHTHI
Pemenune 3agady Ha HaxOXAEHHME YacTH YMCIAa M 4YWCIA MO €ro yactu. PemeHue 3ajgad Ha
npoueHTs! U fonu. [IpuMenenre nponopuuil npu pemeHny 3aaay.

Jlornueckue 3axaumn

Pemenne HeCNOXHBIX JIOTUYECKUX 3afad. Peuwlenue n102uveckux 3a0ad ¢ NOMOUbIO

epagos, mabauy.

OcHOBHbIE MeTOIbl pelleHUus] TEKCTOBbIX 3a4au: apupMETHYECKHid, mepedop

BapHaHTOB.

Harasanasg reomerpus
Harnsanele mnpexacraBieHuss o (urypax Ha IUIOCKOCTH: OKpPYXKHOCTb, KpYr. Bzaummnoe
pacnonodicenue 08yX NPAMbiXx.
Harnsasele npezicraBieHus O NPOCTPAHCTBEHHBIX (UIypax: Mpu3Ma, NHpamuia, map, cepa,
KOHYyC, IIUHIp. M300pakeHWe  TPOCTPAHCTBEHHBIX  Quryp. [lpumepsi  ceuenuil.
Mnuozoepannuxu. Ilpasunvnvie muococpannuku. Ilpumepsl pa3BEPTOK MHOIOTPAHHUKOB,
HUIMHAPA U KOHYCA.
[Tonsitne o paBeHcTBe Quryp. LleHTpanbHas, oceBas U s3epkaivHas cuMMeTpuu. M3o0paxenue
CUMMETPUYHBIX QUTYD.

Pemienue npakTruueckux 3ajay ¢ IPUMEHEHUEM IPOCTEHUIINX CBOMCTB (uryp.

Hcropusa MaTeMaTHKH

Poorcoenue wecmudecamepuunoti cucmemul cuucienus. Ilossenenue decamuynou 3anucu

yyce.

Pooicoenue u paseumue apugpmemuru namypanonvix uucen. HOK, HO/, npocmule uucaa.
Pewemo Opamocghena.

Tlossnenue Hyns u ompuyamenbHuIX yucen 6 mamemamuke opegnocmu. Ponv JJuogpanma.

Hoyemy (-1)(-1) =+17?




TEMATHUYECKOE IINTAHUPOBAHUE
C ONPEJEJEHUEM OCHOBHBIX BUJOB YYEEHOM JIESATEJbHOCTHU

Tematnyeckoe MIaHUPOBAHUE pEANM3YeT OJWH M3 BO3MOXKHBIX MOJIXOJOB K PACHpeeICHHI0 HM3y4yaeMoro MaTepuasa
auHUU yaeOoHo-MeToanueckux koMiuiekcoB (YMK) mo marematuke H.S. Bunenkuna u ap. 5-6 kimaccos.

OHO HE HOCHUT O00S3aTENFHOTO XapakTepa M HE HCKIIOYAeT BO3MOXKHOCTEH HMHOTO paclpeiesieHus COJEpKaHMS.
CocraBuTtenn paboyuX MPOrpaMM MOTYT IO CBOEMY YCMOTPEHHUIO CTPYKTYpPHpPOBAaTh Y4YeOHBI MarepHal, ONpenelsiTh
MOCJIEI0BATENBHOCTh €r0 U3YUEHUS, paCIIUPEHUsS 00beMa COIep KaHUS.

B npumepHOoM TeMaTHYeCcKOM IUJIAaHUPOBAaHUHM pa3zesibl OCHOBHOTO COJAEpXKaHMsS pa30OUThl Ha Yy4yeOHble TEMBI B
[OCJIEI0BATEIBHOCTH X U3YyUEHHUs M0 yUeOHUKaM

- Maremaruka. 5 kmacc : yue0. s ydamuxcs oOmeoOpaszoBat. opranuzanmii /| H.5. Bunenkun, B.U. Xoxos, A.C.
Yecuoxos, C.W. llIBapudypa. — 34-e uzz. crep. - M : Muemosuna, 2015 — 280 c. : ui.

- Maremaruka. 6 knacc : yue6. ans obmeoOpazosat. Opranmzanuii: B 2 u / H.5. Bunenkun, B.1. Koxos, A.C. YecHOKOB,
C.U. UIBapudypa. — 40-e uza. ucnp. - M : Muemosuna, 2021 — 160 c. : u.

5 KJace
Howmep HaumenoBanue OcHOBHOE cOoJIepKaHNe KonunuectBo XapakTepucTuka
riaBbl/ | TyaBbl/maparpada 4acoB OCHOBHBIX BUJIOB YUEOHOU IEATETbHOCTH
naparpada
[Taparpad | HarypanbHbie urciia U IKajbl 15 OnepupoBathb Ha 06a30BOM YPOBHE
1 MOHATUSIMU: HATYPAJIbHOE YUCIIO; BBIMOJHSIThH
CpPaBHEHHE 4YHMCEI B PEANbHBIX CHUTYalMsX;
ONEePUPOBATH Ha 6a3oBoOM YpOBHE
NoHATUSIMU:  (urypa, TOuka, OTPE3OK,
npsimMasl, ayd, JloMaHasi, yroJ,
MHOTOYTOJIbHUK, TPEYTOJIbHUK u

YeThIPEXYTOJIbHUK, IPSIMOYTOJIbHUK u




KBa/Ipat, u300paxaTh U3ydyaeMble QUTYphl OT
PYKHM M C TMOMOIIBIO JIMHEHUKU U LUPKYJIS;
pemarb IIPAKTUYECKHUE 3aja4u c
MIPUMEHEHUEM TPOCTEHIITUX CBOWCTB (QUTYD;
BBITNIOJIHATh U3MEPEHUE IJIMH, PACCTOSIHUM, C
MOMOIIPK0 HMHCTPYMEHTOB [UISI HW3MEPEHUM
JUIMH W YIJIOB, BBIYUCISITH PACCTOSAHUS Ha
MECTHOCTM B  CTAaHJIAPTHBIX CHUTyalUsX;
BBIMIOJIHATh ~ MPOCTEUIIINE TMOCTPOCHUA U
U3MEPEHUsT Ha MECTHOCTH, HEOOXOIUMBbIE B
pealbHON JKW3HHW;  OIHCHIBATH OTICIbHBIC
BBIJIAIOIINAECS PE3YJIbTAThl, IOJIYYECHHBIE B
XOJ€ Pa3BUTHS MaTEMAaTUKU KaK HayKHu;
3HaTh NPUMEPbl MATEMAaTUUYECKUX OTKPBITUA
M UX aBTOPOB, B CBSI3M C OTEYECTBEHHOW U
BCEMUPHOU MCTOPHUEN; YATATh U 3AIMCHIBATH
HAaTypaJbHBIE  4YHWCIIA;  BBIPAXarb  OJIHU
€MHULIBI U3MEPEHUS [UIMHBI 4Yepe3 IpYyrue;
ONpENENISATh  KOOPAMHATBI HA JIyd€ H
ONpENENISITh TOYKY II0 €€ KOOpJAWHATaM;
BBIPAXKATh OJHHU €IWHUIIBI U3MEPECHUS MACChI
yepe3 JIpyrue; onepuposams NOHAMUAMU:

HamypaibHoe qyucio, MHOIHCECMEBO
HamypaibHblX yucen, ceomempuvuecka
uUnmepnpemayusl HamypailbHsvlX, pPABEHCNEO,
qyucioeoe pasenHcmeo, qyucioeoe

HepaeeHcmeo, NnoHumams U 00BACHAMb
CMbICI I’lO3MI4MOHH01:i 3anucu HamypaibHo2co




yucia, onepuposamsv HOHAMUAMU qhueypa,
MOYKA, OMpe30K, Npamas, Y4, JOMAHAS,
Yeon,  MHO2OY2ONbHUK,  MPEYeONbHUK U
Yemblpexy20IbHUK, NPAMOY20IbHUK u
Keaopam,; U381eKamv, UHMEPNPemupo8ams
u  npeobpazogvieamv  uHgopmayuio - 0
2eoMempuyecKux ueypax, npeocmasienHyo
Ha uYepmedicax u3obpadxdcamsv usyuaemvie
Queypol om pyku u ¢ NOMOWDBIO TUHEUKU,
YUPKYTISL, KOMNBIOMEPHBIX UHCMPYMEHMO8,
peuwams npakmuyecxue 3a0ayu c
npuMeHeHueM NPoCmetuux ceoucmas ueyp;
BbINONIHAMb UMeEpeHUe ONUH, PACCMOAHUL, C
NOMOWbBIO UHCIMPYMEHMO8 O UMepeHUll
OJIUH, BLIYUCTAMD — PACCMOSIHUSL Ha
MECMHOCMU 8 CMAHOAPMHBIX CUMYAYUSIX,
8bLINONHAMb NpoCmeliuiue NOCMpOeHUus Ha
MecmHOCMU, Heobxooumvle 8  peanbHol
JICUBHU, OYEHUBAMb pazmepvl  PeabHbiX
00beKmos OKpYHCaAOUieco mupa,
Xapakmepuzoeams  6KIAO  BblOAIOUWUXCS
MAmemMamuKo8 8 pazeumue Mamemamuxy u
UHBIX HAYUHBIX 0Oaacmell

O0o03HauecHUSA
HATypaIbHBIX
qucel

Ortpesok. [lnuna
OTpe3Ka.

HarypansHoe YUCIIO,
MHO>KECTBO HaTypajIbHBIX
Yyucel W €ro  CBOMCTBA,
U300paKEHHE  HATypaJIbHBIX
4uCeJl TOYKAaMU Ha YHCIOBOU




TpeyrojibHUK

[LnockocTs.
[Ipsmas. Jlyu

Ikane! u
KOOPJIMHATHI

Meusbie uim
OoJIbIIIE

npsamon.  Pasznmuume  Mexny

uudpoit 151 YHUCJIOM.
IHo3umonnas 3aIHUCh
HATypaJIbHOTO yucia,
MIOMECTHOE 3HaueHue IUdpHI,
pa3psabl u KJIaCCHI,
COOTHOULICHUE MEXKAY JBYMS
COCEIHUMH pa3pAIHBIMU

€AUHULIAMM, YTCHHE W 3aIIUCh
HaTypaJbHBIX 4Hcesn. PUrypsl
B OKpPY’KaroIIEM MHpE.
Harnsgueie mpencraBieHust o
durypax  Ha  IUIOCKOCTH:
npsiMasi, OTPE30K, Jy4d, YTOJ,
JIOMaHas, MHOT'OYTOJIbHUK.
JnuHa  oTpe3ka, JIOMaHOW.
ITocTpoeHnne oTpe3ka 3aaHHOU
JIUMHbL. EquHuLBL M3MepeHust
JUIMHBI, ~ MaccCbl,  BpPEMEHHU,
CKOPOCTH. 3aBUCUMOCTH
MEXIy E€IMHHUIAMU U3MEPEHUS
JUIAHBI. [Tepumerp
MHOTI'OYTOJIbHUKA.
TpeyronpHUK, 8UObL
mpeyeonvHukos. Ilpasunvhbie
MHO20) 206 HUKU.
YeThIpexyrojabHuK,
IPSIMOYTOJIBHUK, KBaJpar.




N3o0paxenue OCHOBHBIX
r€OMETPUYECKHUX dburyp.
IloHsaTHE O CpaBHEHUH 4YuUCEll,
CpaBHEHUE HaATypaJbHBIX
yucel Jpyr C JpyroM Hu C
HYJIEM, MaTeMaTu4yecKast
3aMiCh CpPaBHEHUH, CIOCOOBI
cpaBHEHUsT yucen. Poowcoenue

u  pazgumue  apugpmemuxu
HAMypaibHbIX yucer.
Tlosenenue 0ecsimuyHol
sanucu  yucen.  Ilosenenue
yugp, 0Oyks, uepoziughos 8
npoyecce cuéma u

pacnpeoeienus nNPpooOyKmos Ha
Jlpesnem bauoxcnem Bocmoke.

Ceasbe ¢ Heonumuueckou
pesonoyueu.
KonTponbHas 1
pabdora Ne 1 mo
teMe «HatypanbHbie
Yuciia ¥ IKaJibD)
ZHaPanwb CrnoxeHrve ¥ BBIYMTAHHE HATYpPaJIbHBIX YHUCET U 15 Hcnonp30BaTh CBOMCTBAa 4Mcell U MpaBuia

€ro CBOMCTBA

JEUCTBUM C PAlMOHAIBHBIMA YMCIIAMHM IIPU
BBIIIOJTHEHUHA  BBIYUCIICHUN;  OLICHUBATh
pe3yJbTaThl BBIYMCICHUW TPU  PELICHUU
MIPAKTUYECKUX 3a7a4; COCTaBIISITh YMCIOBBIE
BBIPDQXKEHUSA I[PU PEIICHUU NPAKTHYECKUX
3ajad M 3aJa4 M3 JIPYruxX  y4eOHbIX




IIPEAMETOB; pPElIaTh HECIIOXKHBIE CHOKETHBIE
3a/1a4n Pa3HbIX THUIIOB Ha BCE
apupMeTHYeCcCKue ACUCTBUS; CTPOUTHh MOJEIIb
yclIOBUSl 3ajaud (B BUJE TaOIMIBI, CXEMBI,
PHUCYHKa), B KOTOPOU JJaHbl 3HAUEHUS JBYX U3
TPEX B3aMMOCBS3aHHBIX BEJIWYHUH, C LEJBIO
IIOMCKA PpELICHUSA 3aJa4d; OCYILECTBIIATH
croco0 MOMCKa PelIeHUs 3aaul, B KOTOPOM
paccyKJAeHUE CTPOUTCS OT YCIOBHSA K
TpeOOBAHMIO WJIM OT TPeOOBaHUA K YCIOBUIO;
COCTaBJIATH IUIAH PEIICHUS 3aa4U; BBIICIATD
JTaIlbl PELICHUs 3aJa4d; UHTEPIPETUPOBATH
BBIYMCIIUTEIBHBIE pE3yJNbTaThl B  3aJaye,
UCCIIENIOBATh IIOJIyYEHHOE PEIICHUE 3aJauu;
3HaTh pa3IMuue CKopocTe oOBbeKTa B
CTOSYENM BOJAE, IPOTUB TEYEHUA U IO
TEUCHUIO PEKU; ONEPUPOBATH IOHATUSIMH:
CyMMa, CJIaraéMoe, pa3HOCTb, YMEHbBIIIAEMOE,
IIEPUMETP MHOTOYT'OJIbHHMKA; YCTaHABIUBATH
B3aUMOCBSI3M  MEXIY KOMIIOHEHTaMM |
pe3yiapTaTaMM  MEXIYy  CIOKEHHEM U
BBIYUTAECM, UCII0JIb30BaTh ux JUTS
HaxO0XXJIECHUS HEU3BECTHBIX KOMIIOHEHTOB
JNEUCTBUNA C YHCIOBBIMU M OYyKBEHHBIMH
BBIPAKCHUSAMU; 3aIMCHIBATh CBONCTBA
CJIO’KE€HHS] Y BBIUUTAHUS HATYyPAIbHBIX YHCEI
C NOMOUIbI0 OYKB, HCIOJNb30BaTh HUX I
pallMOHAJM3alMi  IHCbMEHHBIX M YCTHBIX




BBIYHCIICHU; COCTaBIIATH OyYKBEHHBIC
BBIPOKCHUSI 10 YCJIOBHSIM 3a/a4; BBIYHUCIIATH
YHCIIOBOE 3HAUYCHUE OYKBEHHOTO BBIPAKCHHUS
IpH 3aJlaHHBIX 3HAYCHHUSAX OYKB; pelaTh
3aJa4d  pa3HBIX THUMOB (HAa pabory, Ha
MOKYTIKH, Ha JBW)KECHHUE), CBS3BIBAIONINX TPH
BEITUYMHBI, BBIJACIATh OTH BEJIUYUHBI U
OTHOIICHUS MEXJIy HHUMH; BBIJIBUTaTh
TUMOTE3bl O  BO3MOXKHBIX  MPEAENbHBIX
3HAYEHUAX HWCKOMBIX BEIUYMH B 3aj]ade
(menmaTh MPUKHUIIKY); BbINOJHAMb GbIUUCTEHUS,
8 MOM HUCIe C UCNOIb30BAHUEM NPUEMOB
PAYUOHATbHBIX BbIYUCTIEHUU, 0DOCHOBLIBAMD
aneopummul 8bINOJIHEHUS] oeticmeutl;
COCMassAms — YUCIA08ble  GbIPANCEHUS. U
OYeHuBamv UX 3HAYeHUs Npu  peueHuu
NPAKMUYecKux 3aoay u 3a0ad u3 opyaux
YueOHbIX npeomemos; onepuposamu
HOHAMUAMU. Pasencmeo, yucnosoe
PABEeHCmME0, ypaeHeHUue, KOpPeHb YpasHeHus,
peuleHue YpasHeHus, pewams nNpocmole U
CNIOJICHBIE 3A0ayU PA3HLIX MUNO8, A MAKlCe
3a0auu NOBLIUUEHHOT MpyOHOCU,
UCNOIL3068AMb PA3HLIE KPAMKUE 3ANUCU KAK
MOOenU MeKCMO8 CILONCHbIX 3a0ay O
NOCMPOEHUsT NOUCKOBOU CXeMbl U peuleHUs
3a0au; 3Hamb U NPUMeHAmb 006a cnocoba
noucka pewiernusi 3a0ay (om mpebosanus K




VCA08UIO U OM YCI08Usl K mMpebdo8aHUI0);
MOOenUposamsd  pacCylHcoenuss npu HNoucke
peulenuss 3a0ay ¢ NOMOwbio epag-cxemvl;
8blI0eIAMb  OMAnvl  peulenus  3a0a4u U

cooepoicanue Kaxco0o2o aman
UHmMepnpemuposamy BbLIYUCTUMENbHBIE
pe3yibmamoul 6  3a0daye,  UCCIe008aMb
NOJlyYeHHOe peuuenue 3a0aqu;

AHATU3UPOBAMb  BCEBO3MOJICHbIE CUMYAYUU
83AUMHO20 PACNONONCEHUS 08YX 00BEKMO8 U
UsMeHeHUue  UX  Xapakmepucmuk — npu
COBMECMHOM OBUICEHUU (CKOPOCb, BPeMs,
paccmosiue) npu  peueHuu  3a0a¥  Ha
osudceHue 08yx 0O0bEeKmMo8 Kak 8 0OHOM, MAaK
U 68 NPOMUBONOJIOJNCHVIX HANPABIEHUSIX,
UCCIe008ams 8CEB03MOIICHbIE CUMYAYUU NPU
peuwieHuu 3a0ay  Ha O08udceHue no peke,
paccMaTpUBaTh pasHble CUCEMbl OMCYEma;
pewiamb U 00OCHOB8bIBAMb CBO€ peuleHue
3a0au (8vl0enssmb MamemamuiecKyo 0CHO8))
HA HAXO0JCOEHUe Yacmu Yucia u Yucia no e2o
yacmu HA OCHOB8e KOHKDEMHO20 CMbLCAd
opoou; 0CO3HABAMb u 00BACHAMb
UOEHMUYHOCMb  3A0a4  PA3HLIX — MUNOS,
CB8A3b18AIOWUX MPU BeTUYUHBL (HA pabom)y, Ha
NOKYNKU, HA OBUMCEHUE), BblOeNsAMb 3Mmu
BEUYUHBL U  OMHOWIEHUSL MedNCOY HUMU,
NPUMEHAMb  UX Npu  peueHuu  3a0au,




KOHCMpPYuposams — COOCMeeHHble — 3a0adu
VKA3AHHBIX MUNO0S, BblOeNsMb NPU peueHuu
3a0ay Xapakmepucmuku paccmampusaemou
8 3a0aue cumyayuu, omauyHvle Om peairbHbLX
(me, om KOmMoOpvlX abOCMPAUpPOBAIUCY),
KOHCMpYupoeams  HOBble  cumyayuu ¢
VUEMOM IMUX XAPAKMEPUCTMUK, peuams U
KOHCMpyuposams  3a0a4u  HA  OCHOGe
PACCMOMPEHUsL  PeaibHbIX — Cumyayutl, 8

KOMOpbLX He mpebyemcsi MOYUHbLU
BLIMUCIUMENbHBIU  pe3yabmam,  peuiams
3a0a4u Ha OBUdICEeHUEe no pexe,

paccmampusas pasnsvle CUCmembvl omcuemd

CrnoxxeHue
HaTypaJbHbIX
YHCEeI U €ro
CBOMCTBA

Brerunranue

CrnoxeHue B CTOJIOHK.
Crnoxenre ¥ BBIYMTAHUS,
KOMIIOHEHTBI  CJIOKEHUS |
BBEIYMTAHMS, CBS3b  MEXKIY
HUMH, HaXOXXJICHHEC CYMMBI H
Pa3HOCTH, N3MCHEHUE CyMMBI U
Pa3HOCTH, TIpU  HU3MCHCHHUH
KOMIIOHEHTOB  CJIIOKE€HUS U
BBIYUTAHMUS.

IlepemecTuTenbHbBIN u
COUETATEIILHBIN 3aKOHBI
CIIOKEHHUS. MIPUMEHEHHE

anreOpanyecknux  BbIPAKEHUN




YHucnosele
OYKBEHHBIC
BBIpaKEHUS

bykBenHas

3aIiCh CBOMCTB

CJIOKCHUA
BbBIYHMTAHUW

)51

10

YpaBHeHue

JUIst 3aIuCH CBOMCTB
apuMETUUYECKUX  JCHUCTBUI.
[lepumeTp  MHOTOYTOJBHUKA.
Pemenne TekCTOBBIX  3amad
apu(METHUYECKUM  CIIOCOOOM.

Hcnons3oBanue CBOWCTB
HaTypaJbHbIX qucen pu
peIICHUH 3aJ1ad4.

Hcmonbp3oBanue TaOJIMIL, CXEM,
YEepTekKE, APYTUX CpPEACTB
MpEACTABICHUS JIaHHBIX MPU
pemienun 3amadd.  Yucinosoe
BBIpAKEHUE W €ro 3HadyeHUeE,

MOPSJIOK BBITIOJTHCHUS
JICUCTBU. 3aBUCUMOCTH
MEXKy BEJIUUYMHAMU: CKOPOCTb,
BpeMms, pacCTOsIHUE;

MIPOU3BOJIUTEIIBHOCTh, BpEMS,
paboTa; 1€Ha, KOJHUYECTBO,

CTOUMOCTbD. HUcnonn3oBanue
OyKB Jisi 0003HAYEHUS YHCET,
BBIUHCIICHUE 3HAYEHUS

aIreOpanyecKkoro BBIPAKEHUS.
OCHOBHBIE METOJIBI PEIICHUS

TEKCTOBBIX 3aJ1a4;
apupMeTHIEeCKU.
Pasencmeo, Yucio8oe

PAaBEeHCmB0, YpaBHEeHUe, KOPEeHb




VPaBHEHUA, peuienue
VPABHEHUL.
KonTtponbsHas 1
pabota Ne 2
«Crnoxenue u
BBIYMTAHUEC
HATypaJIbHbIX
qUCeID»
[Taparpad | YMHOXKEHHE U JeJ€HUE HATYPAIbHBIX YACET 27 Hcnonb30BaTh CBOMCTBA YHCEN W IPABUIIA
3 JIEUCTBUM C PallMOHAJIBbHBIMU YHWCIAMHU IIPH
BBIINIOJIHECHUM  BBIYWCIICHUM;  CpPaBHUBATh
palnroHaIbHbIE 4YHUCIIa; OLICHUBATH

pe3ynbTaThl BBIYUCICHUM TMPH  PEHICHUU
NPAKTHYECKUX 3a]a4; COCTaBJISATh YHCIIOBBIC
BBIPQKECHHUS TIPH PEIICHUH MPAKTUIECKUX
3aJjad W 3aJady U3 JIPyTHX  y4eOHbIX
MPEIMETOB; pEIIaTh HECIOKHBIE CIOYKETHBIC
3aa9n pa3HbIX THUTIOB Ha BCE
apupMeTHYECKUE JeHCTBUS; CTPOUTH MOJETH
ycloBHs 3a1aud (B BHIE TAaOIMIBI, CXEMBI,
pHCYHKa), B KOTOPOH JIaHbl 3HAYCHUS JBYX U3
TPEX B3aUMOCBSI3aHHBIX BEJIUYMH, C LIEJBIO
IOMCKAa pEIIeHUsl 3a7auyd; OCYIIECTBIAThH
croco0 MOMCKa pelIeHus 3aJaul, B KOTOPOM
paccyXJIeHHE CTPOUTCS OT YCIOBHS K
TpeOOBaHUIO WU OT TPeOOBAHUS K YCIIOBHIO;
COCTaBIATh  IUIAH  PEUICHHWS  3a/a4u;
BBIICTISITh ~ OTambl  pEIICHUs  3a/a4u;
UHTEPIPETUPOBATH BBIUMCIUTEIbHBIC




pe3yapTatel B 3aJade,  MCCIEN0BaTh
IIOJIyYEHHOE  pelleHrue  3aJadyd;  3HaTh
paziuuue CKOpPOCTe 0ObeKTa B CTOsSYEH
BOJIE, IPOTUB TEUYECHUS U IO TEUCHHUIO PEKH;
peliaTh 3aJja4u pa3HbIX TUIIOB (Ha paboTy, Ha
MOKYIIKY, Ha JABUYKEHHE), CBA3BIBAIOIINX TPHU
BEJIMYMHBI, BBIICIATh JTU BEJIUYHHBI U
OTHOLIEHUS MEXKIY HUMU; pelarb
HECJIOKHBIE JIOTHYECKUE 33aJa4yd METOJIOM
pacCyXJI€HUM; BBLIABUTAaTb THUIOTE3Bl O
BO3MOYHBIX peaeIbHbIX 3HAYCHUSAX
MCKOMBIX BEJIMYMH B 3ajJaye (menatb
NPUKUAKY); BBIIOJHATH  yYMHOXEHUE U
JICJIEHUE HATypaJIbHBIX YHUCEN, JIEJIEHUE C
OCTaTKOM, BBIYMCIISATH 3HAYECHHUE CTEICHEH;
ONEPUPOBATH TOHATUSIMU: TPOU3BEICHUE,
MHOXUTEHU, YacTHOE, NEJIUMOE, JCIIHUTEIb;
YCTaHaBIIMBATh B3aMMOCBSI3H MEXKITY
KOMIIOHEHTAaMHU W PE3yJbTaTOM  IIpU
YMHOXEHUHU U [IEJICHUH, HUCIOJIb30BaTh HX
JUISL HAXO0KJAEHUSI HEU3BECTHBIX KOMIIOHEHTOB
JEUCTBUNA C YHCIOBHIMU M OYKBEHHBIMH
BBIPAKEHUSAMU; 3alMChIBaTh CBOICTBA
YMHOKEHUS U JAEIEHUS] HATYPaJIbHBIX YHCEII C
MOMOIIbI0O OYKB UM HCHOJb30BaThb UX IS
palMoOHaIM3allMd MUCbMEHHBIX H YCTHBIX
BBIYUCJIEHUW, BbINOIHAMb  GbIYUCIEHUA, 8
MOM Yucle C UCNONb308AHUEM NPUEMO8




PAYUOHATILHBIX BbIYUUCTEHUL, 0O0CHOBLIBAMb
aneopummbl BbINOJHEHUS oeticmeuil,
COCMAsIAmMb  YUCIOBblE  BLIPAJCEHUS U
oyeHusamsv UX 3HAYEHUs NpU  peuleHuu
NPAKMUYecKux 3aoay u 3a0ad u3 opyaux
VUEOHbIX NpeOMemos, peulams npocmele U
COJICHbLE 3A0a4U PA3HLIX MUN0B, A MAKICE
3a0auu NOBLIUEHHOT MpyOHOCMU,
UCNONB308AMb PA3HLIE KPAMKUE 3ANUCU KAK
MOOeNU MeKCmos8 CAONCHbIX 3a0a4 O
nOCMpoeHuss NOUCKOBOU CXeMbl U peuleHusl
3a0au;, 3HamMb U NpuMmeHamsv 06a cnocoba
noucka peuwieHus 3aoad (om mpedo8anusi K
VCI08UIO U OM YCI08UL K mMpebo8aHUio);
MOOENUPOBAMb  PACCYHCOCHUS. NPU  NOUCKE
peulenusi 3a0ay ¢ NOMOwblo 2pagh-cxemol,
8blOENISIMb  DMANLL  peuleHus 3a0adu U

cooeparcanue Kaxic0020 amana;
UHmMepnpemuposamy BbLIYUCTUMENbHBIE
pe3yiemamsl 8  3a0ade,  UCCLe008aMb
noIyYeHHoe peutenue 3a0avu,

AHATU3UPOBAMb  BCEBO3MOJICHbIE CUMYAYUU
83AUMHO20 PACNONONCEHUSL 08YX 00BEKMO8 U
UsMeHeHue  UX  Xapakmepucmuk — npu
COBMECMHOM OBUICEHUU (CKOPOCMb, BPeMs,
paccmosiue) npu - peweHuu  3a0ay  Ha
osudiceHue 08yx 0O0bEeKmMo8 Kak 8 0OHOM, MAaK
U 68 NPOMUBONOJIOJNCHVIX HANPABLECHUSIX,




UCCNIe008aMb B8CEB03MONCHbIE CUMYAYUU NPU
peulenuu 3a0a4 Ha O8UdCEHUe NO pekKe,
pacemampusams pasmoie cucmemol
omcuyéma,  0co3HABAMb U  OOBACHAMD
UOEHMUYHOCMb  3a0ay¥  PA3HLIX — MUNOB,
CBA3LIBAIOWUX MPU BeTUYUHBL (Ha pabomy, HA
NOKYNKU, Ha O8udiceHue), 6vloenams 3mu
BEUYUHBL U  OMHOWEHU MedHcOy HUMU,
NpUMeHsAmb — UxX Npu  peuwleHuu  3a0ay,
KOHCMpYyuposams — coOCmeenHvle  3a0ayu
VKA3AHHLIX MUNOB. BblOEISIMb NPU PeuleHUl
3a0a4 XapakmepucmuKky paccmampuéaemol
8 3a0aue cumyayuu, OMiuyHvlie On PedibHblX
(me, om KOmMOpvIX AOCMPALUPOBATIUCD),
KOHCMPYUpPOBAmMb  HO8ble  CUMYayuu ¢
VUEMOM IMUX XAPAKMEPUCMUK, Deuams U
KOHCMPYUpo8ams — 3a0auyu  HA  OCHOGe
paccmMompenusi  peaivbHulX  cumyayutl, 8
KOMOPbIX He mpebyemcsi MOYHbLU
BLIMUCIUMENbHBIU  pe3yabmam,  peulams
3a0a4u Ha osudicenue no pexe,
paccmampusas pasmvie CUCmeMbl OMCcYema

11

YMHOKEHTE
HaTypaJbHBIX
yucel MU €To
CBOMCTBA

12

Jlenenue

KontponbHas
pabora Ne 3 o Teme

VYMHOXKEHNE u JICJICHHE,
KOMIIOHEHTbl YMHOXEHUSI U
JIeJIEHUE, CBSI3b MEXKAY HHUMH,
YMHOXKEHHE B  CTOJOUK,
JICJICHUE YTOJIKOM, IMpPOBEpPKa
pe3yJibTaTa C TTOMOIIIBIO




«YMHOXKEHHE
JIeIICHUC
HaTypaJIbHBIX
qHCeD

13

Jlenenue ¢
OCTaTKOM

14

Ynopouienue
BBIPAKECHUN

15

[Topsmox
BBITIOJTHEHUS
JNEUCTBUN

16

KBaapar u xy0
qucia

MPUKUIKA 17} o0paTHOro
neuctud. IlepeMecTUTENbHBIN
U COYeTATCIbHBIM  3aKOHBI

YMHOXCHU,
paCHpCI[CJII/ITCJIBHHﬁ 3aKOH
YMHOXCHUA OTHOCHUTCIIBHO

cinoxeHusi. OCHOBHBIE METObI
pEelIeHHs] TEeKCTOBBIX 3a7a4:
apupMETUIECKUH, nepedop
BapuaHTOB. Pemienue 3amad Ha
COBMECTHYIO paboty. [lenenue
C OCTaTKOM Ha MHOXECTBE
HaTypaJIbHBIX YHCEIl, CEOUCMBA
oejleHus. c OCMAamKOM.
IIpaktnueckne  3amaun  Ha
JieJICHUE c OCTaTKOM.
[IpeobpazoBanue

anreOpanyeckux BbIPAKEHUN.
Obocnosanue ancopummos
8bINONIHEHUS. APUDMEeMULecKux
Oelicmauil. Boiuncnenue
3HAQUYEHUsSl CTEMeHeil. 3anuch
quciia B BHJAEC  CyMMBI

pa3psAIHBIX cllaraeMbIX,
[Topsanox BBITIOJTHEHUS
JNEUCTBUA B BBIPAKECHHUSAX,
CoZepKaAIUX CTCIICHD,
BBIYKCIICHUE 3HA4YCHUM




BBIPAKCHUH,
CTCIEHb.

COJIepIKAIIIX

KonTponbHbie
paboTel Ne 4 no

TeMe «Y MHOKEHHUE U
JieJIeHHE
HaTypaJbHbBIX
qHCce»

[Taparpad
4

[Iromaau 1 00BEMBL

12

OmnepupoBatb Ha 0a30BOM  YpOBHE
HOHSTUSIMHU: IPSIMOYTOJIbHBIH
napajuieNienunes, Ky0. N3o06paxath
u3ydaeMble (QUTypbl OT PyKH U C MOMOIUIBIO
JUHEWKH W LUPKYJISA; COCTaBISATh YHCIOBBIC
BBIPQKCHHUS TPH PEIICHUH MPAKTHIECKUX
3ajad W 3aJad U3 JIPyTHX  y4eOHBIX
MPEeIMETOB; pEIIaTh HECIOKHBIE CIOYKETHBIC
3aa9u pa3HbIX THUTIOB Ha BCE
apumeTndeckue NEeHCTBUS; CTPOUTH MOJEITH
yCIIOBUSl 3a7auu (B BUIC TAOJHIIBI, CXEMBI,
PHUCYHKA), B KOTOPOW JaHBI 3HAUCHUS JBYX U3
TPEX B3aMMOCBSI3aHHBIX BEIUYHH, C IIEIBIO
IOMCKa pEeIIeHUs1 3a7auyd; OCYIIECTBISAThH
croco0 MOMCKa PelIeHus 3aJaul, B KOTOPOM
paccyXJIe€HHe CTpPOUTCS OT YCIOBHUS K
TpeOOBaHUIO WU OT TPeOOBAHUS K YCIIOBHIO;
COCTaBIATh  IUIAaH  pEUICHHWS  3a/a4u;
BBIICTSATH ~ OTambl  pEIICHHs  33/Ja4u;
UHTEPIIPETUPOBATH BBIUHCIIUTEIHHBIC
pe3ynpTaThl B 3ajade,  HMCCIEAOBaTh




MOJIyYEHHOE  pEellIeHHe  3a/Jayd;  3HaThb
paziuuue CKOpPOCTe 0O0ObeKTa B CTOsSUYEH
BOJIE, NIPOTHB TEUEHHUS U MO TEUEHUIO PEKU;
peliaTh 3aJja4M pa3HbIX TUIIOB (Ha paboTy, Ha
MOKYIIKY, Ha JBUYKECHHE), CBA3BIBAIOIINX TPHU
BEJINYMHBI, BBIIEIATh OTU BEJIUYHMHBI U
OTHOULIEHUS MEXAYy  HHUMU; pewiarb
HECJIOKHBIE JIOTMYECKME 3alauyd  METOJO0M
pacCy’>KJI€HUN. BBIABUraTb THUIIOTE3Bl O
BO3MOYKHBIX peneabHbIX 3HAYEHHUSX
UCKOMBIX BEJMYMH B 3ajade (nenatp
NPUKUJKY); pelIaTh NPAKTUYECKUE 3aJauM C
NPUMEHEHUEM MPOCTEUIINX CBOMCTB (UTYD;
BBINIOJIHATh U3MEPEHUE JUIMH, PACCTOSHUN C
MOMOILbI0 HMHCTPYMEHTOB JJii U3MEpPEHUU
JUIMH W YIJIOB; BBIYUCHATH  IUIOLIAAM
MPSIMOYTOJIbHUKOB; BBIYUCIISTh PaCCTOSHUS
Ha MECTHOCTM B CTaHJApPTHBIX CHUTyalUsX,
IUIOIIAM  TPSIMOYTOJBHUKOB;  BBINOJIHATH
IPOCTENIINE TOCTPOEHUS M HU3MEpPEHUs Ha
MECTHOCTH, HEOOXOJIuUMBIE B  pealbHON
’KU3HU; ONEPUPOBATh MOHATUAMU: (HOopMyIa,
ioWaab, 00bEM, paBHbIE (UTYpBI, TpaHH,
pedpa ¥ BEpPLIMHBI  MPSMOYTOJBHOTO
napajuyieenue a; BBIIOIHATh BbIYUCICHUS
no ¢Gopmynam; pewams npocmvie U
CHI0JICHbIE 3a0ayl PA3HLIX MUNOG, A MAKICE
3a0ayu NOBBIUEHHOU MpPYOHOCMU,




UCNONIL308aMb PA3Hble KPAMKUe 3anucu Kax
MOOenU MeKCMO8 CILONCHbIX 3a0ay O
NOCMPOEHUsT NOUCKOBOU CXeMbl U peuleHUs
3a0ay; 3mamv U NpuMeHamv 06a cnocoba
noucka peuieHus 3aoad (om mpebdoanusi K
VCA08UI0O U OmM YCI08Usl K mpebo8aHuio);
MOOENUPOBaAmMsb  PACCYHCOeHUS. NPU  NOUCKE
peuieHuss 3a0ai ¢ NOMOwblo 2pagh-cxemvl,
8blO€NsIMb  OMANbl  peuleHuss 3a0adu U

cooepoicanue Kax#c0020 omana,
UHMePNpemuposams BLIYUCAUMEIbHbIE
pe3yibmamsl 68  3a0ave,  UCCIEO08AMb
NONYYEHHOe peutenue 3a0aqu;

AHATUZUPOBATNL  BCEBO3MOJNCHBIE CUMYAYUU
83AUMHO20 PACNONIONCEHUS 08YX 00BEKMO8 U
UBMEHeHUue  UX  Xapakmepucmux — npu
COBMECMHOM OBUdNCEHUU (CKOPOCMb, peMsl,
paccmosanue) npu  pewieHuu  3a0a4  Ha
ogudiceHue 08yx 00bEeKmMo8 KaK 6 0OHOM, MAK
U 6 NPOMUBONONONCHBIX  HANPABIEHUSX,
UCC1e008amy 8Ce803MOINCHbIE CUMYAYUU NPU
peuieHuu 3a0ay Ha O08UdCeHue no pexe,
paccmampusams pasmvie cucmembl
omcyéma,  0co3Hagamv U  OOBACHAMb
UOEHMUYHOCMb  3a0ay¥  pPA3HLIX  MUNOS,
CBA3BIBAIOWUX MPU BeTUYUHBL (Ha pabomy, HA
NOKYNKU, HA OBUMCEHUE), BblOeNAMb 3Mmu
BEIUYUHBL U OMHOWEHU MedHcO0y HUMU,




NPpUMEHAMb  UX Npu  peuleHuu  3a0ad,
KOHCMpyuposams — cOOCMeeHHble — 3a0adu
VKA3AHHBIX MUNOS. 8bIOEISIMb NPU PeleHul
3a0ay Xapakxmepucmuku paccmampueaemou
8 3a0aye cumyayuu, omauyHvle Om peaibHbLX
(me, om KOmMoOpvlX abOCMpauposaIucy),
KOHCMpYuposams  HOBble  cumyayuu ¢
VUEMOM IMUX XAPAKMEPUCTMUK, peuams U
KOHCMpyuposams  3a0a4u  HA  OCHOGe
PACCMOMPEHUsT  PealbHbIX — cumyayutl, 8

KOMOpbLX He mpebyemcsi MOYHbIU
BLIYUCTUMENbHBIU  pe3yIbmam,  peulams
3a0auu Ha ogudicenue no  peke,
paccmampusas pasHvle CUCmeMbl Omcyemd
onepuposamu NOHAMUAMU Queypa,
NPAMOY2ONbHbIL  napaiieienuned,  Kyo,
u361eKamn, UHMEePNpemuposanms u
npeoobpazosvieams uHgpopmayuio 0

eeomempuieckux Queypax, npeocmaegienHyo
Ha yepmedicax uzoopadcamov uzyyaemoie
Gueypvl om pyKu u ¢ nomMowwlo JTUHEUKU,
YUDKYTIA, KOMNbIOMEPHBIX UHCMPYMEHMO8,
pewams npakmuyeckue 3a0a4u c
npUMeHeHueM NpocCmeuux ceoucmes Quayp;
BbINONIHAMYb UIMEPeHUe ONUH, PACCMOAHUL, C
NOMOWBIO UHCMPYMEHMO8 O/l U3MEpPEeHUl
ONUH U Y2n08,  BbIYUCIAMbL  NIOWAOU
NPAMOY2OTIbHUKOS,  K8AOpamos,  00bémbl




NPAMOY2OTIbHbIX NAPALIelenunedos, Kyoos,
BLIYUCIAAMb PACCMOAHUSL HA MECMHOCMU 8
CMaHOapmuulLx cumyayusix, niowaou
VUACMKO8 NpAMOY20JbHOU (opmbl, 00bEMbI
KOMHam, 8bINONHAMD npocmeuwiue
HOCMPOEHUs HA MeCMHOCMU, HeobXooumble 8
DeanvHou  JCU3HU;, OYEeHUBAMb  pa3mepbl
PeanbHulx 00BEKNMO8 OKPYAHCAIOWe20 MUupa

17

PopmyJIbl

18

[Lnomansk.
dopmyia
TUTOIA TN
MPSIMOYTOJIbHUKA

19

2510705070005
U3MEpPEHUS
IIoIage

20

[IpssmOyTONIBHBINM
napajuieIenuney

21

O0beMbl. O0BEM
IPSIMOYTOJIBHOTO
napasuieenune1a

KonTtponpHas
pa6ora Ne 5 mo

temMe «[Imomamu wu
00BEMBI»

Hcnonp3oBanne  OyKB  JIs

0003HaYEHHUS YHCEll.
3aBHCHUMOCTH MEXITY
BEJTMYMHAMU: CKOPOCTh, BpEeMsI,
pacCTOSIHHE,

IIPOU3BOUTEIILHOCT, BpPEMS,
paboTta; 1IcHa, KOJHUYECTBO,
CTOUMOCTb. [ToHsATHE TIIOIIa U
(GUryphl, CIUHUIBI U3MEPEHUS
wiomaau, oodwvema. [liomians
NpsIMOYTOJIBHHKA,  KBaJpara.
[Tpubnmxennoe U3MEPEHUE
wiomanyd GuUryp Ha KieTdyaTon
Oymare. Pasnosenukue
@ueypvi. 3aBUCUMOCTH MEXIY

eJUHULIAMU U3MEPEHUS
IJIOIIAdH. Harnannele
MPEICTaBICHUS 0

MPOCTPAHCTBEHHBIX (PUIypax:
KYy0, napajuieJICuNes.




N3o06pakenue

MPOCTPAHCTBEHHBIX duryp.
ITongTne oO0BEMA; E€IUHUIIBI
obbema. EquHuibl u3MepeHuit
o0béMa. 3aBHCUMOCTH MEXKITY

CIIMHUIIAMHA U3MEpPEHUs
o0Bema. O6bem
PSIMOYTOJIBHOTO

napayjiesienunena, KyoOa.

OCHOBHBIE METOJABI PEIICHUS
TEKCTOBBIX 3aja4y:  mepedop
BapUAHTOB.

[Taparpad
5

OOBIKHOBEHHBIE IpoOU

28

OmepupoBaTh ~ Ha  0a30BOM  YpOBHE

HNOHATUAMU 0OBIKHOBEHHAA poOb,
CMEIIaHHOE YHCJIO;, HCIOJIB30BaTh CBOMCTBA
qucen u IpaBUJIa NeUCTBUH C

palMoOHaIbHBIMU YUCJIAMU IPU BBINOJIHEHUU
BBIUMCJIEHUI; CpaBHUBATh palMOHAJIbHbIC
YKCJIa; OLEHUBATH PE3YyJIbTaThl BBIYMCICHUN
OpyU  pEUIeHUMH  NPAKTUYECKUX  3aj]ady;
BBIIIOJIHATh CPABHEHUE YHUCEI B PEATBHBIX
CUTYaLMSIX; COCTAaBJISATh YHUCJIOBbIE
BBIDAKEHUSI MPU PEUICHUH MPAKTHYECKUX
3ajad W 3a7ad U3 JIpyTHX  y4eOHBIX
MPEJIMETOB; pEIIaTh HECIOXKHbIE CIOKETHBIE
3a/lauu pa3HbIX TUIIOB Ha BCE
apupMeTHYecKue ACMCTBUS; CTPOUTH MOJECIIb
yclloBUsL 3ajaud (B BUJE TaOJIMIBI, CXEMBI,




PHUCYHKa), B KOTOPOU JTaHBI 3HAUEHUS JBYX U3
TPEX B3aMMOCBSI3aHHBIX BEJIMYUH, C LIEJbIO
MOMCKA pEIICHUs 3aJaud; OCYILECTBIAThH
Croco0 MOMCKa PelIeHUs 3aaul, B KOTOPOM
paccyXJIE€HHUE CTPOUTCS OT YCIOBHUS K
TpeOOBAaHUIO UM OT TPEOOBAHUS K YCIIOBUIO;
COCTaBJIATh IUIaH PEIICHUS 33/1a4U; BBLICIATh
ATanbl pelleHusl 3aJayd; UHTEPIPETUPOBATH
BBIUMCJIUTENbHBIE pE3yJbTaTbl B  3ajaue,
UCCIIE0BATh IOJyYEHHOE DPEIICHUE 3a1a4u;
3HaTh pa3jindyue CKOpoCTed OO0bEeKTa B
CTOSYe BOJAE, TMPOTUB TEUEHUS U IO
TEUEHUIO PpEKH; pelaTh 3aJadyd pa3HbIX
TunoB (Ha pa®oTy, Ha TMOKYIKH, Ha
JIBUKCHHE), CBS3BIBAIOIIUX TPU BEIMUYWHBI,
BBIICTISITh OTH BEIMYUHBI M OTHOIICHUS
MEXJy HHUMH; BBIIBUraTb TUIIOTE3Bl O

BO3MOYHBIX peeNbHbIX 3HAYEHHUSX
UCKOMBIX BEJIMYMH B 3ajade (menath
MPUKUIKY) OnepupoBatb Ha 0a30BOM

YPOBHE TOHATHUSMHU: OKPYKHOCTb U KpYT.
N3006pakats u3ydaembie (GUTYpPHI OT PYKU U C
NOMOILBIO JIMHEHKH W LUPKYJd. pellarhb
PaKTUYECKUE 3a/Jadyd C [PUMEHEHHUEM
OPOCTEHIINX CBOWMCTB (PUTYp;  BBIMOJIHATH
NPOCTEUIINE TOCTPOEHUSI U U3MEPEHHUs Ha
MECTHOCTH, HEO0OXOAUMBIE B  pealbHOU
YKU3HM, OINEPUPOBATHh MOHATHUIMH: PaJUYC,




auaMeTp,  ayra  OKPY>KHOCTH,  JIOJIS,
YUCITUTEINb u 3HaMeHaTelb npoou,
nmpaBWibHAs W HEMpPaBWIBbHAS  JIpOOBb;
BHITIOJHATh ~ CJIOKCHWE W BBIYMTaHUE
OOBIKHOBEHHBIX Jpo0€i C OIMHAKOBBIMHU
3HaMEHATEJISIMH, peoOpa3oBHIBAThH
HEMPaBWIBHYIO JIPOOb B CMEIIAHHOE YHCIIO U
CMEIIAaHHOE YKCIIO B HEMPaBUIIbHYIO JpoObd
UCIOJIb30BaTh CBOMCTBO JIeJIEHWE CyMMBbI Ha
YUCJIO IS PallMOHAIHM3AIMN  BBIYHCIICHUA;
onepuposamv NOHAMUAMU:  OObIKHOBEHHAS
0pobb,  cMewanHoe  YUCIO,  BbINOJHAMD
BbLIYUCTICHUS, 8 MOM HUCTE C UCHONb30BAHUEM

npuUémos PAYUOHATILHBIX BbIYUCICH U,
000CHOBbIBAMb  AICOPUMMbL  BbINOJIHEHUS
oelcmeuil, YIOPAOOUUBAND yucia,

3anucanmvie 8 GuUOe OObIKHOBEHHBIX U
oecamuyHblx Opooeli;

NPpUMEHAMb npasuia NPUOIUIHCEHHBIX
BLIYUCICHUL NPU  pelleHUuU NPakmudeckux
3a0au u pewenuu 3a0ay Opyeux YyyeOHuIX
npeomemos; BbINOIHAMb cpasHenue
Ppe3yIbmamos  GbIYUCHEHUL NpU  peuleHuu
NpaKmuyeckux — 3a0ai, 8 MOM  yucie
NPUOTUINCEHHBIX  BLIYUCTEHUU, COCMABAAMb
YUCTIOBblE  BLIPAMCEHUSI U OYEeHUBAmMb UX
3Ha4eHUsi NPU peueHuy nPaKmu4ecKux 3a0au
U 3a0a4 U3 Opyeux Y4eOHbIX npeomMemos,




pewiams  npocmeie U  CILOJNCHble 3a0ayu
PA3HbIX ~ mMunos, a  makdce  3a0ayu
NOBLIUEHHOU —~ MPYOHOCMU,  UCNONIb308AMb
pasuvle Kpamkue 3anucu  Kak — Mooenu
MEKCMO8 CIONCHLIX 3a0ay 07l NOCMPOEHUs
NOUCKOBOU cXeMbl U peuleHus 3a0ay, 3Hambv u
npuUMeHsams 006a cnocoba Noucka peuleHust
3a0au (om mpeboBaHusi K YCI08UlO U OM
ycnosusi K - mpeboB8anuro), MoOeauposams
paccyscoerus npu nOUCKe peulenus: 3a0ad ¢
nOMOWbI0  epagh-cxemvl, 6blO€NAMb IMANbl
pewenusi 3a0auu U COOePHCAHUE KAHNCO020
smana; UHMepnpemuposams
BLIYUCIUMENbHbIE pe3ylbmamyvl 6 3adaue,
uccne008ams NOJYYeHHOe peuleHue 3a0adu,
AHATU3UPOBATNL  BCEBO3MOJNCHBIE CUMYAYUU
83AUMHO20 PACNONIONCEHUS 08YX 00BbEKMO8 U
U3MeHeHue  Ux  Xapakmepucmux — npu
COBMECMHOM OBUdNCEHUU (CKOPOCMb, 6peMsl,
paccmosnue) npu  peweHuu  3a0ay¥  Ha
0gudiceHue 08yX 00bEeKmMo8 KaK 6 0OHOM, MAaK
U 8 NPOMUBONONONCHBIX  HANPABIEHUSX,
UCcne008ams 8Ce803MONCHbIE CUMYAYUU NPU
peuwleHuy 3a0ay Ha O0s8udceHue no peke,
paccmampusams pasHvie cucmembl Omcuéma
;pewams  pazHoooOpasHvle  3a0ayu  «HA
yacmuy, pewams U 0OOCHOBbIBAMb CBOE
peuienue 3a0au (6v10ensimo




MAmMemMamuyecKylo OCHO8Y) HA HAXO0NCOeHUe
yacmu HUCIA U YUCIa No e20 4acmu Ha
OCHOBe  KOHKDEmH020 — CMblcia — Opoou,
oco3naeamsv U O0OBACHAMb UOEHMUYHOCb
3a0ay pasHelX MUNo8, CEA3bIGAIUWUX MPU
geIuuUHbl (Ha pabomy, HA NOKYNKU, HA
osudicenue);, BblOeNsimb MU  GEIUUUHbL U
OMHOWEHUST MeHCOY HUMU, NPUMEHAMb UX
npu  pewleHuu  3a0ay, KOHCMPYUPOBAMb
cobcmeennble 3404 YKA3AHHbIX MUNOS,
8bl0e/IsIMb npu pewenuu 3a0au
Xapaxkmepucmuky  paccmampueaemon 8
3a0aue cumyayuu, OMJIUYHbIE OM PEeaTbHbIX
(me, om Komopvlx AOCMPALUPOBANUCD),
KOHCMpPYupoeams  HOGble  cumyayuu ¢
VUEMOM IMUX XAPAKMEPUCTUK, peuams U
KOHCmMpyuposams  3a0a4u  HA  OCHOGe
PACCMOMPEHUsL  PealbHbIX — CUmyayutl, 8

KOMOpbIX He mpebyemcs MOYHbBIU
BLIUUCTUMNENbHBIL  pe3yIbmam,  peuiams
3a0ayu Ha osudicerue no  pexe,
paccmampusas pasHvle CUCmemMbl Omcuema,
onepuposamu NOHAMUAMU Queypa,
OKDYAICHOCD u Kpye; u38eKamo,

UHmMepnpemuposams U  Npeodpa308vi6ams
ungopmayuio 0 ceomempuieckux gueypax,
npeoCcmasleHHYI0 Ha yepmeogrca,
uzobpasicams uzyyaemvle ucypvl om pyKu u




c NOMOWbIO JIUHeLIKU, YUPKYIs,
KOMNbIOMEPHLIX UHCMPYMEHMO8,  peulamby
npakmuveckue 3a0auu ¢ NpUMeHeHUueMm
npocmeuux ceoucms uayp; 6vlnoIHAMb
npocmetiuiue NOCMpPOEHUs HA MeCMHOCMmU,
HeoOXo0uMble 8  peanbHOU  JHCUSHU,
oyeHueamsv pazmepuvl pedabHblX 00bEKmos
OKpYHCaowe2o mupa

22

OKpy»XHOCTb 1
KpyT

23

Jonu.
OOBIKHOBEHHBIE
npodu

24

CpaBHeHnue
npo0Oeit

25

[IpaBunbHbIE U
HEIIPABUJIbHBIC
apobu

KoHntpoinbHas
pabota Ne 6 o Teme
«OOBIKHOBEHHbIE
Ipoom»

26

Cioxenue u
BBIYUTAHUE
npo0eii ¢
OJIMHAKOBBIMHU
3HAMEHATEJISIMU

27

Jlenenue u qpodu

Harnsguelie mpencraBieHust o
¢urypax  Ha  IUIOCKOCTH:
OKpPYXXHOCTb, Kpyr. B3anmuHoe

PacroIOKCHHE TIBYX
OKPY)KHOCTE€H, TpAMOM U
OKpYyXHOCTH. Jlomsi, dacTh,
JIpoOHOE YHCIIO, JpOoOBb.
Pemrenne 3a71a4 Ha

HaXxoXXIACHHUC 4YaCTH YHCIa H
quciia 10 €ro qacCTH.

3aBUCUMOCTH MEXIY
eIMHULIAMU U3MEpEHUS
o0BeMa. CpaBHeHue
OOBIKHOBEHHBIX IpOOEH.

[TpaBunbHBIE W HEpPaBUIbHBIC
npobu. CwmemanHas  ApoOb

(cmemanHoe YUCJIO).
Cnoxenue u BEIYUTAHUE
OOBIKHOBEHHBIX TPOOEH.




Kontponpras CBOWCTBO JACIMMOCTH CYMMBI 1
pabota Ne 7 1o TeMe | (pasnocti) Ha umcio. JpobHoe
;I?fg;f:{OBeHHHe YHCI0 KaK Pe3ynbTaT JeNeHHUS.
28 CMOLLAILLe 3anuch HaTypajJbHOTO YHCIa B 5
wncna BUAE€ Jpodu C  3aJaHHBIM
29 Cnoxenue u SHAMCHATCIICM, . 5
R npeoOpa3oBaHUe CMENIaHHOM
CMEILIAHHELX Ipo0u B HEMPABUWIBHYIO JAPOOH
qcen u IEaO60p0T. Apudmernueckne
KoHTponbHbIe JNEHCTBUSI CO  CMEIIAHHBIMU 1
paGoTs Ne 8 110 Teme npo0siMu. OCHOBHBIE METO[IbI
«OOBIKHOBEHHbBIE pelieHus TEKCTOBBIX 3ajau:
ApOGH» apupmernueckuil.  Pemienue
3aJlay Ha COBMECTHYIO paboTy.
[Ipumenenue  gpobedt  mpu
peuwieHun  3amady.  Pemienue
HECIIOKHBIX 3ama4 Ha
JIBIKEHUE B
POTHBOIOJIOKHBIX
HalpaBJE€HUSX, B  OJHOM
HaNpaBJIE€HUH, JIBUKEHHUE 10
peKe IO TEYEHWIO U IPOTHUB
TEUYCHUS.
[Maparpad | decstuunbie apobu. CrnoxeHHe U BBIYUTAHUE 15 OnepupoBatb Ha 0a30BOM YpOBHE
6 JECSITUHYHBIX Apo0ei MOHSTHSIMH: JeCsITHYHAS IpoOb;

UCIIOIB30BaTh CBOMCTBA YHCEI U IpaBuUia
JEUCTBUM C pallMOHAJIbHBIMU YHCIAMU IIPU
BBIIIOJIHEHUM  BBIYMCIICHUM;  BBINOJIHATH




OKpYTJIEHUE  palMOHAJIbHBIX  YHCET B
COOTBETCTBUM C TIpaBUJIaMH; CpPaBHUBATH
panoHaIbHbIE YUCTa; OIICHUBATH
pe3yibTaThl BBIYMCICHUM TpPU  PEHICHUH
MPAKTUYECKUX 3a/1a4; BBIMOJIHATH CPAaBHEHUE
yycell B peajbHBIX CHUTYallUAX; COCTaBISATH
YUCJIOBBIE  BBIPAXKEHUSI NPU  PEIICHUU
MpPAaKTUYECKUX 3a7ad W 3a7ad4 U3 APYrux
y4eOHBIX TPEIMETOB; pEIIaTh HECIOKHBIC
CIOKETHBIC 3a/laud Pa3HbIX THUIIOB Ha BCE
apupMeTHIEeCKUEe NEUCTBUS; CTPOUTH MOJEIb
ycioBuUs 3a7auyu (B BHUAE TaOJMIIbI, CXEMBbI,
pPUCYHKA), B KOTOPOU J1aHbl 3HAYEHUS IBYX U3
TPEX B3aUMOCBSI3aHHBIX BEJIWYMH, C LEJIbIO
MOMCKAa PEIICHUS 3aJaud; OCYIIECTBIISITh
Croco0 MOMCKa pEelIeHUs 3aJlayd, B KOTOPOM
pacCcy’>kKJeHue CTPOUTCS OT YCJIOBUS K
TpeOOBAHUIO WK OT TPeOOBAHUA K YCIOBUIO;
COCTaBJIATh  ITUIAH  pEUICHUs  3a/auu;
BBIJEIATh  OTalbl  PEIIEHUs  3a/auu;
HMHTEPIPETUPOBATH BBIYUCIIUTEIbHBIE
pe3yiapTathl B 3a/Jade,  HCCIEN0BaTh
MOJIyYEHHOE  pelIeHue  3aJadyd;  3HaTh
paziuuue CKOpocTel 00beKTa B CTOsSYEH
BOJIC, IPOTHUB TEUYCHUSI U MO TEUCHUIO PEKU;
pemaTh 3a7a4u pa3HbIX TUIIOB (Ha padoTy, Ha
MOKYIIKH, Ha JBWXKEHHE), CBS3bIBAIOIIUX TPU
BEJIMYMHBI, BBIICNATh OTH BEJIUYUHBI U




OTHOLICHUA MCKIY HUMU, peuarb
HCCJIOXKHBIC JIOTHYCCKHUC 3aaadyu MCTOAOM
paccy;w:[eHHﬁ; BbIABUI'aTh THUITIOTE3bI 0

BO3MOYKHBIX IIpEeIEIIbHBIX 3HAYEHUAX
MCKOMBIX BEJIMYMH B 3aJaye (menath
MPUKUIIKY); 3aIMChIBATh 51 YUTAaTh
JECSITUYHBIE apoou; ONIEpUPOBATH

MOHATUSIMU: Pa3pAIbl JNECATHYHON ApooH,
pa3NoOKEHHEe  JECATUYHOW  npodu  To
paspsiaam; onepuposamv  NOHAMUAMU:
oecsamuunas Opoodsv, BbINOJHAMb BbIUUCTEHUS,
8 MOM HUCIe C UCNOIb30BAHUEM NPUEMOB
PAYUOHANbHBIX BbIYUCTIEHUL, 0OO0CHOBbIBAMD
aneopummul 8bINOJIHEHUS] oeticmeutl;
BBINONIHAMb OKpY2leHUe PAYUOHAIbHBIX YUCE]L
C 3G0aHHOU MOYHOCMbIO,  YNOPAOOYUBAMND
yucna, 3anucannvie 8 8ude 0ObIKHOBEHHBIX U
oecamuyHblx Opobell, NpuMeHAmb Npasuld
NPUOTUICEHHBIX BbIYUCTIEHUL NPU  peuleHuUU
ApAKMuYecKux 3a0ay U peuweHuu 3a0ay
opyaux Y4yeOHbIX NpeoMemos, BblNOJIHAMb
CpasHenue pe3yIbmamos GulUUCeHUll Nnpu
peutenuy nPaKkmu4eckux 3a0ay, 8 mom ducie
NPUOTUINCEHHBIX ~ BLIYUCTEHUU, COCMABAAMb
YUCNIOBblEe BBIPAJICEHUSL U  OYEHUBAMb  UX
3HAYeHUsl NPU peuleHuu NPaKmu4eckux 3a0ay
U 3a0au u3 Opyeux YueOHbIX NpeoMemos;
pewams  npocmvle U CILOJCHblE  3a0ayu




PA3HLIX — mMunos, A  makdce  3a0ayu
NOBLIEHHOU — MPYOHOCMU,  UCHOIb308ANb
pasHvle  Kpamkue 3anucu  Kak — Mooenu
MEKCMO8 CJLONCHBIX 3a0ad 015 NOCMPOEHUS
HOUCKOBOU CXeMbl U peuleHus 3a0ad, 3Hambv U
npumMeHams 06a cnocoba Noucka peuieHus
3a0au (om mpebosanusi K YCI08UlO U OM
ycnosusi K - mpeboB8anuro),  MoOeauposams
PAccyxcoeHus npu noucke peuwleHus 3a0ad ¢
HOMOWBIO epagh-cxemvl,  8bl0€IAMb IMANb
pewenusi 3a0auu U COOepPHCAHUE KAHNCO020
amana, UHmMepPnpemuposamy
BLIYUCIUMENbHbIE pe3yIbmamyvl 6 3adaue,
uccie008ams NOJYUEHHOe peuleHue 3a0ayil,
AHAUBUPOBATNL  BCEBO3MOJICHBIE  CUMYAYUU
B3AUMHO20 PACNONIONCEHUSL 08YX 00BLEKMO8 U
U3MeHeHue  Ux — Xapakmepucmux — npu
COBMECMHOM OBUNCEHUU (CKOPOCMb, 8peMms,
paccmosiHue) npu  pewieHuu 3a0ay  Ha
0gudiceHue 08yX 00bEeKmMo8 KaK 6 0OHOM, MAaK
U 8 NPOMUBONOJONCHBIX HANPAGIEHUSX,
UCCNe008AMb BCEBO3MONCHBIE CUMYAYUU NPU
peutenuu  3a0a4 Ha OBUdICEHUe NO peKe,

paccmampusams pasmvie cucmembl
omcyéma, pewiamv U O0OOCHOBbIBAMb CBOE
peuienue 3a0au (6vl0enamy

mamemamudecKyro OCHO@_)/) HA HAxodxcoeHue
yacmu yvyucjia u yucia no e2co dacmu HdA




OCHOBE  KOHKDEMHO20 — CMblCld — Opoou;
oco3Hasamv U O00BACHAMbL UOCHMUYHOCIb
3a0a4 pPA3HLIX MUNOB, CEA3LIBAIOWUX MPU
geuuUnbl (Ha pabomy, HA NOKYNKU, HA
osudicerue);, 8vloenamsb MU GEAUUUHbL U
OMHOWLEHUS MeJHCOY HUMU, NPUMEHSMb UX
npu  peuwleHuu  3a0a4, KOHCMPYUPOBAMb
cobcmeeHHble 3a0a4u  YKA3AHHbIX MUNOS;
8bl10€/IAIMb npu peuieHuu 3a0au
XAPAKMepucmuku  paccmampusaemoi 6
3a0aue cumyayuu, OmMaUYHble OM PEeaTbHbIX
(me, om KOmMOpvIX AOCMPALUPOBATIUCY),
KOHCMPYUposams — HOB8ble  CUmMyayuu ¢
VUEMoM IMUX XaApaKmepucmux, peuams u
KOHCMPYUpo8ams — 3a0a4yu  HA  OCHOBE
paccmMompenusi  PeaibHblX — cumyayutl, 6
KOMOpbIX He mpebyemcsi MOYHDBLU
BLIYUCIUMENbHBIU  pe3yibmam,  peulams
3a0ayu Ha osudicerue no pexe,
paccmampusas pasHvie CUCmeMbl Omcuem,
Xapakmepuzoeams  6KIAO  BblOAIOUWUXCS
MaAmMemMamurko8 8 pazeumue Mamemamuxu u
UHBIX HAYYHBIX 0DIacmell

30 JlecaTnanas
3anuch IPOOHBIX
qrcen

31 CpaBHeHue
JECSITHIHBIX

[lenas wu napoOHas  4YacTu
JECATUYHOU apoou.
[IpeobpazoBanne JECATUUHBIX
npobeit B OOBIKHOBEHHBIE.
IIpeobpazosanue




npo0eit 0ObIKHOBEHHbIX ~ Opobell 8

32 Cnoxenue u oecsimuunvle Opoodou. Koneunvie 6
BBIYUTAHUE U OeckoHeuHble OecsmuyHble
JECATUIHBIX opobu. CpaBHeHue
npo0Oeit JECATUYIHBIX TpoOeii.

33 [Mpubmmxennpie | CIO)KEHWE W BBIYMTAHUE 2
3HAUYEHUS yuces. | ACCATHYHBIX npoOeii. Pemenne
Oxkpyrnenue HECII0KHBIX 3a1a4 Ha
qHCell JIBUKEHUE B
KonTtponpHas IIPOTUBOIIOJIOKHBIX 1
pa60Ta Ne 9 o HarpaBJICHUSX, B OJHOM
Teme «CliokeHHe 1 | HAITPABJICHUU. Pemenne
BBITUTAHHUC HECJIOKHBIX 3a1a4 Ha
ACCATHIHBIX IBWKCHHE 10  pEeKe IO
Apobeid TEUCHUIO M TIPOTHB TEUYCHHUS.

HeoOxoauMocTh  OKpyIJIEHHS.
[IpaBuio OKpYTJICHUS
HaATypaJbHBIX YHCell.
Oxpyrienue JECATUUHBIX
npobeit. /Ipoou e Basunoue,
Eeunme, Pume. Omkpvimue
decsamuyHblx Opooell.

[Taparpad | YMHOXKEHUE U IeTIEHUE NECSITHYHBIX IpoOei 30 Hcnonp30BaTh CBOMCTBAa uMcell U MpaBuia

7 JEUCTBUM C PAlMOHAIBHBIMA YMCIIAMHU IIPU

BBIITOJIHCHUH BBIHHCHCHHﬁ; OLICHUBATh
PE3YyJIbTAThI BBIUMCIICHUN npn pCUICHUHU
IMPAKTHYCCKUX 3alad; COCTABJIATb YHUCIIOBLIC
BBIDAJKCHHUA I1IPU  PCIICHUU IMPAKTHYCCKUX




3ajad W 3aJad U3 JIPyTUX  y4eOHbIX
NPEJIMETOB; PElIaTh HECIOKHbIE CHOKETHBIE
3a/lauu pa3HbIX TUIIOB Ha BCE
apumMernyeckue IeUCTBUS; CTPOUTh MOJEIb
yclIoBUSl 3ajaud (B BUJIE TaOIMIBI, CXEMBI,
PHUCYHKa), B KOTOPOU JJaHbl 3HAUEHUS JBYX U3
TPEX B3aMMOCBS3aHHBIX BEJIMYUH, C LEJBIO
[IOMCKA PELICHHs 3aJadd; OCYILECTBISATh
croco0 MOMCKa pelIeHus 3aJaul, B KOTOPOM
pacCy’kKJI€HUE CTPOUTCS OT YCIOBHUS K
TpeOOBAHMIO WJIM OT TPeOOBaHUA K YCIOBUIO;
COCTAaBJIAThH IUIAH PELIEHUS 3a7a4l; BbIIEIATh
ATambl pelIeHUs 3aJayd; UHTEPIPETHPOBATH
BBIYMCIIUTEIbHBIE pe3yJibTaThl B  3ajade,
UCCJIEeIOBATh IMOJIYYEHHOE pEIICHHE 3a/]auu;
3HaTh pa3liyue CKOpOCTe OO0beKTa B
CTOSYel BOAE, MPOTUB TEUEHUS U MO
TEYEHWIO  pEeKH; pelarb 3aJaud  Ha
HaX0XJIEHUE 4YacTU 4YMCla U 4Yucia MO €ro
4YacTH; pelaTh 3aJadd pa3HbIX THUIIOB (Ha
paboTy, Ha TIOKYNIKM, Ha JBUXEHHUE),
CBSI3BIBAIOLIUX TPU BEJIMYUHBI, BBIAECIATH 3TH
BEJIMYMHBl M OTHOILIECHHUS MEXKIYy HUMU;
BBIJIBUIaTh ~ TUIIOTE3Bl O  BO3MOJKHBIX
IpPENEIbHBIX 3HAYEHNUAX UCKOMBIX BEJIUYHH B
3ajaye  (enaTh MPUKHUIKY);  ONUCHIBATH
OTJIEJIbHBIE  BBLAAIOIIMECS  Pe3yJbTaThl,
MOJIYYEHHbIE B XOJI€ Pa3BUTHsI MaTeMaTHKU




KaK HAyKH{; 3HAaTb IPUMEPHI MATEMAaTUYECKUX
OTKPBITUM MU KX aBTOPOB, B CBA3U C
OTCYECTBEHHOW M BCEMHUPHOM HCTOPHUEH,
BBIIIOJIHATE ~ yMHOXEHUE U JCIICHUE

JNECATUYHBIX  JpoOei; pPEeACTaBIATh
OOBIKHOBEHHBIE JPOOU B BUJE JACCATUUYHBIX C
IIOMOIIBIO TEJIEHUS YUCIIUTENA

OOBIKHOBEHHOW ApOoOM Ha €€ 3HaMCHATEllb;
BLINOJHAMb  BLIYUCTEHUS, 8 MOM HYUCIe C
UCNONb308AHUEM  NPUEMOB  PAYUOHATLHBIX
BbIUUCTCHUL, 0OOCHOBLIBAMb  ANCOPUNMbL
BbLINOJHEHUsL  Oelicmeull;,  Ynopsaooyueams
yucna, 3aNUCaHHble 8 8ude 0ObLIKHOBEHHBIX U
oecamudnbix 0pobell; 8bINOIHAMb CPABHEHUE
PE3YIbMAmos  GblUUCIeHUNl NpU  pelueHuu
NpaKmuyeckux — 3a0a4, 8 MOM  yucie
NPUOTUINCEHHBIX  BLIYUCTIEHUU; COCMABAAMb
YUCNIOBble  BLIPAJCEHUS. U  OYEHUBAMb  UX
3HAYeHUs NpU peuleHuu NPaKmuyeckux 3a0ay
U 3a0a4d u3 Opyeux YueOHuIX NpeomMemos;
onepuposamv ~ NOHAMUAMU.  PABEHCMEBO,
YuCI080e pAaBeHCmeo, YpAasHeHue, KOpPeHb
VPasHeHusl, peuleHue YpPAaeHeHUsl, YUCI080€
HepPAageHcmao0, peuams NPoCcmole U CIONCHbIE
3a0auu pasHuLIX MUNo8, a makdice 3a0ayu
NOBLIUEHHOU — MPYOHOCMU,  UCNONIb308AMb
pasHvle  Kpamkue 3anucu  Kak — Mooeiu
MEKCMO8 CJLONCHBIX 3a0ai 0/l NOCMPOEHUS




NOUCKOBOU CXeMbl U peuleHUs 3a0ay, 3Hamy U
npumeHsms 06a cnocoba Noucka peuieHus
3a0au (om mpebosanus K YCI08Ul0 U OM
ycnosusi K mpebo8anuio),  MoOeauposams
paccysicoenus npu noucke peulenus: 3a0ad ¢
HOMOWBIO 2pagh-cxemvl, 6bl0eNAMb IMansl
peuieHusl 3a0ayu U COOePHCAHUE KAHNCO020
amana; UHMePNpemuposams
8bIUUCIUMENbHbIE pe3yTbmamel 6 3adaue,
uccne008ams NOJYYeHHOe peuleHue 3a0adu,
AHAUZUPOBATNL  BCEBO3MOJNCHLIE CUMYAYUU
83AUMHO20 PACNONIONCEHUS 08YX 00BbEKMO8 U
UBMEHeHUue  UX  Xapakmepucmux — npu
COBMECMHOM OBUINCEHUU (CKOPOCMb, 8peMs,
paccmosHue) npu  pewieHuu  3a0a4  Ha
o0gudiCeHUe 08yX 00bEKMO8 KaK 8 0OHOM, MakK
U 6 NPOMUBONONONCHBIX  HANPABNEHUSX,
UCCne008ams 8CEB03MOICHbIE CUMYAYUU NPU
pewienuy 3a0a4 Ha OBUdCEHUe No peKe,
paccmampusamas pasHvle cucmembl
omcuéma, pewlamv pasHoOOOpasHvie 3a0ayiu
«Ha yacmuy, peuiams U 000CHOBLIBAMb C80E
peuienue 3a0au (6vl0ensamy
MaAmMemMamuyeckyo 0CHO8Y) HA HAaX0dcOeHue
yacmu 4Yucia U 4ucia no e20 yacmu Ha
OCHO8e  KOHKDEMHO20  CMblCld — Opoou,
0CO3HABAMb U O00BACHAMb UOEHMUYHOCD
3a0a4 pAa3HbIX MUN08, CBA3bIBAIOWUX MPU




geuuunbl (Ha pabomy, Ha NOKYNKU, HA
osudicerue);, 6vloenamsb MU GeAUUUHbL U
OMHOWIEHUSI MedHCOY HUMU, NPUMEHAMb UX
npu  pewlenuu  3a0a4, KOHCMPYUPOBAMb
coocmeennvie 3a0auu YKA3AHHLIX MUNOE,;
8b10€/IsIMb npu peuieHuu 3a0au
Xapakmepucmuky  paccmampusaemon 8
3a0aue cumyayuu, OmMaUYHble OM PEeaTbHbIX
(me, om KOmMoOpvlX aAOCMPAUPOBATUCY),
KOHCMPYUpO8ams  HOBble  CUMYAyuu ¢
VUEMOM SMUX XAPAKMepucmux, peuams u
KOHCMpYyuposams — 3a0auyu  HA  OCHOGe
paccmMompenusi  pedivbHulX — cumyayutl, 8

KOMopulX He mpebyemcsi MOYHbBIU
BLIYUCTUMENbHBIL — pe3yibmam,  peuiams
3a0ayu Ha osudicerue no pexe,

paccmampusas pasHvle cucmemvl OmMcyema,
xapakmepuzoeams — 6KIA0  8blOAIOWUXCS
MaAmemMamurKo8 8 pazeumue Mamemamurxy u
UHBIX HAYYHBIX obaacmeli, ONepuposams
NOHAMUAMU. CpeOHee apudhmemuyeckoe,
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YMHOKEHTE
JIECATUYHBIX
npoOeit Ha
HaTypaJibHbIC
Yucaa

35

Jlenenue
JECSITUYHBIX

YMHOXKEHHUE U ICICHUE
JECATUYHBIX JPOOEH.
lIpeobpaszosanue
00bIKHOBEHHBIX Opobell 8
Ooecamuunvie Opoou. CpenaHee
apuPMETHICCKOE JIBYX YHUCEII.
N300paskeHne cpeaHero




npoOeit Ha
HaTypaJbHBIC
YHCIa

KontponbHas
pabota Ne 10 o
TeMe «Y MHOXKEHHUE U
JieJIeHne
JECATUYHBIX
Tpo0ei
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YMHOXEHME
JIECATUYHBIX
npobeit

37

Jlenenue Ha
JNECATUYHYIO
apo0b

38

Cpennee
aprupMeTHYeCKOe

KonTponbHbie
pabotsr Ne 11 no

TeMe «YMHOKEHUE U
JieTIeHHe
JECSITUIHBIX
TpoOei

apu(PpMETUYECKOTO ABYX YUCEIN
HA YUCIIOBOU IIPSMOM.
Pemenune npakTHYecKux 3a1aq
C MPUMEHEHHUEM CPEJTHETO
apupmernaeckoro. Cpeonee
apugmemuueckoe HeCKOIbKUX
yucen. CmapunHvle cucmemvl
mep. Jlecamuynvie Opoodu u
MempuyecKas cucmema mep.
JI. Maznuyku.

[Taparpad
8

NHCcTpyMEHTBI 1J1s1 BBIYUCIICHUN U U3MEPECHUI

17

OueHuBaTh pE3yJbTAaThl BBIYKUCICHUN MpH
PELICHUM NPAKTUYECKUX 3aJa4; COCTABIATH
YUCJIOBBIE  BBIPAXKEHUS  IPU  PELICHUU
MPAKTUYECKUX 3aJa4d W 3aJad U3 JPYTrHux
y4eOHBIX MPEAMETOB; MPEICTABIATH JaHHBIC
B BHIe Ta0nWi, JuUarpaMM; — YHATaTh
uH(pOpMaIMIO, TPEJCTABICHHYI0O B BHUJE




Ta0JIUIbI, UarpaMMBbl; peIIaTh HECIOKHbIE
CIO)KETHBIC 3a/laud pa3HbIX THUIIOB Ha BCE
apudMeTHIEeCKUEe NEUCTBUS; CTPOUTH MOJCIb
ycioBus 3a7aud (B BUAE TAaOJUIBI, CXEMBI,
PUCYHKA), B KOTOPOH JaHbl 3HAUECHUS ABYX U3
TPEX B3aWMOCBSI3aHHBIX BEJIMYMH, C LEJIbIO
MOMCKAa PEIICHUS 3aJaud; OCYIUECTBISTh
Croco0 TOWCKA PEIIeHHs 33a]1ayi, B KOTOPOM
paccykJeHUe CTPOUTCS OT YCIOBHS K
TpeOOBAHMIO WJIM OT TPeOOBaHUA K YCIOBUIO;
COCTaBISITb  IUIaH  pELICHUs]  3a/1auu;
BBIJICISATh  OTalbl  PEIICHUS  3a/auu;
WHTEPIPETUPOBATH BBIYUCITUTEIbHBIC
pe3yibTaTbl B 3ajJade,  MCCJIEAO0BATH
MOJIyYEHHOE  pEIIeHHE 3a/Jayd; pellarhb
3aJlayd Ha HaXOXJEHHE YacTH YKCIia U YHUClia
[0 €r0 YacTH; HAXOJIWUTh MPOLEHT OT YHUCIA,
YUCJIO MO MPOLEHTY OT HEro, HaxOAUTh
MPOLIEHTHOE  OTHOILIEHHWE  JBYX  YHCE],
HaxOJUTh TPOLIEHTHOE CHW)XXEHUE WU
MPOIIEHTHOE MOBBIIIEHUE BEJIUYUHBI; PEIIaTh
HECJIO)KHBIE JIOTUYECKHE 3a7laull  METOJ0M
paccyKJeHUM; BBIABUTATH THUIOTE3bl O
BO3MOKHBIX peAeIbHbIX 3HAUYCHUSX
MCKOMBIX BEJMYMH B 3ajaue (menatp
MPUKUJKY); OIEPUPOBaATh Ha 0a30BOM yPOBHE
NOHATUSIMU: yTOJ. M300pakaTh H3ydaeMble
burypsl OT pyKd U C MOMOINIBIO JIMHEHKHU U




LUPKYJIS; pelarh IMPAaKTUYECKHE 3alaud C
NPUMEHEHUEM MPOCTEUILINX CBOUCTB (UTYD;
BBIIIOJIHATh W3MEPEHUE [UIMH, PaCCTOSHUM,
BEJIMYUH YIJIOB, C IOMOIBIO MHCTPYMEHTOB
JUISL U3BMEPEHUU JUIMH U YIJIOB; OIEPUPOBATH
MOHATUSAMHU TIPOLIEHT, YIOJl, CTOPOHBI YIJIA,
BEpILMHBI yria, OMCCeKTpuca yria, mpsmMoin
YIOJI, OCTPBIM, TylIOM U Pa3BEPHYTHIC YIJIbI,
YEPTEKHBIM TPEYTOJBHUK W TPAHCIOPTUD;

onepuposamsv  NOHAMUAMU: Kpy2o8bie
ouazpammel, maodIUYbl OAHHBIX, CPeOHee
apugmemuuecxoe; u3eneKamsn,

ungopmayuio, npedcmasieHHyo 8 mabauyax,
Ha ouazpammax, cocmasiams maodnuybl,
CmMpoums OUAZpaMMbl HA OCHOBE OAHHBIX,
u3BeKams, UHMepPnpemuposams u
npeobpazosvieams ungopmayuio,
npeocmaesienHHyro 8  mabauyax U Ha
ouazpammax, Ompaxcarowyro ceoucmea u
XapaxkmepucmuKku peaibHblX Npoyeccos u
AGNEHUN, pewams npocmvle U CAO0NCHbIE
3a0a4u pasHuvIX MUno8, a makdtice 3a0adu
NOBLIULEHHOU —~ MPYOHOCMU,  UCNONIb308AMb
pasuvle Kpamkue 3anucu  Kak — Mooenu
MEKCMO8 CILONCHLIX 3a0ay O]l NOCMPOEHUs
NOUCKOBOU CXeMbl U peuleHUs 3a0ay, 3Hams U
npumeHsms 06a cnocoba Noucka peuieHus
3a0ay (om mpebosanusi K YCI08UIO U OM




YCao8us K mpebo8anuto);, MoOeauposamy
paccyscoeHus npu noucke peulenus: 3a0ad ¢
NOMOWbIO 2pagh-cxemvl, 6blO€NAMb dMANbL
peuwieHusl 3a0ayu U COOePHCAHUE KAHNCOO020
smana; UHMEePNpemuposams
8bINUCIUMENbHbIE pe3yTbmamel 6 3aoaue,
uccne008ams NOJYYeHHOe peuleHue 3a0adu,
pewiamsb  pa3zHooOpa3zHvle  3a0ayu  «HA
yacmuy; pewams U 0OOCHOBLIBAMb CBOE
peuienue 3a0au (6vl0ensamy
MaAmMemMamuyeckyo 0CHO8Y) HA HAaxXodcOeHue
yacmu 4Yucia U 4ucia no e20 yacmu Ha
OCHO8e  KOHKDEMHO20  CMblcld — Opoou,
8b10€Is1Mb npu peuienuu 3a0ay
Xapakmepucmuku  paccmampusaemon 8
3a0ave cumyayuu, OmMJIUYHblIE OM PEeaTbHbIX
(me, om KOmMoOpvlX abOCMpPauUposaIUcy),
KOHCMpYUpo8ams — HOBble  CUMyayuu ¢
yuémom IMUX Xapakxmepucmuk, 8
yacmHoCcmu, Npu  pewleHuu  3a0ad  Ha
KOHYeHmpayuu, yyumsléams  HIOMHOCHb
gewecmea, pewiamv U KOHCMPYUPOBAMb
3a0auu Ha OCHOBe PACCMOMPEHUs PedslbHbIX
cumyayuii, 6 KOMOpuIX He mpebyemcs
MOYHBIU  BLIYUCTUMETbHBII  pe3ybman,
onepuposams NOHAMUAMU  Y20Jl, U3BNLeKAMb,
uUHmMepnpemuposames U  NpeodpPaA308vi6aAMb
ungopmayuro 0 2ceomempuieckux gueypax,




npeoCcmasieHHY 10 Ha yepmesncax,
uzobpasicams uzyyaemvie ueypvl om pyKu u
c nOMOWBIO JIUHEeUKU, YUPKY A,
KOMNbIOMEPHLIX ~ UHCIMPYMEHMOG,  Peulamby
npakmudeckue 3a0a4u ¢ NPUMEHEHUeM
npocmeuwux ceolcme ueyp; 6bINOIHAMb
usmepenue  GeIUUUH Y2l08, C NOMOUDBIO
UHCMPYMEHMO8 OJisl USMEPEHUL V2l08.

39

[IpoueHTsl

KoHntponbHas
pabota Ne 12 o
teme «IIpoueHTen)

40

Yron. [Ipsamoit u
pPa3BEPHYTHIN
yTOI.
UeprexHblii
TPEYTOJIbHUK

41

N3mepenune
YTIIOB.
Tpancnoptup

42

Kpyrossie
JMarpaMMbl

KonTponbHbie
paboter Ne 13 mo

TeMe «YTIIBI U UX
BUIBD»

ITonsTue MPOLIEHTA.
Bpiuncinenne nOpouLEeHTOB  OT
YUCIa U YUCIA 110 U3BECTHOMY

MPOLICHTY, BBIPAKECHUE
OTHOIIEHHUS] B  MPOILIEHTAX.
Pemienue HECJIOKHBIX
MPAKTUYECKUX 3aja4 c

npoueHramu. Pemenue 3anau
HAa  IPOLEHTBl WU JIOJH.
Hcnonp3oBaHue TabJUL, CXEM,
YepTekKen, APYruxX CpPEACTB
IIPEACTABICHNUS] JAHHBIX IIPH
pemieHny 3amauu. HarmsgHeie
NpeACTaBlIeHUs O (Urypax Ha
IJIOCKOCTH: YroJyl. Bujsl yrios.

I'panycHas Mepa yria.
N3mepenue u  MOCTpPOECHUE
yTIIOB C IIOMOILBIO
TpaHCIIOPTHUA. Kpyroseie

AruarpaMMal. H3BneueHue




uHpopmaluu U3
Hzobpaxcenue ouacpamm no
YuCcn08bIM OaHHbiM. PelieHne

TEKCTOBBIX 3a1a4
apu(METHUYECKUM  CIIOCOOOM.
Permenne HECIIOKHBIX

JOTHYECKUX 3ajad. Pewenue
Jl02U4eCcKUx 3a0ay ¢ nOMOUbIO
epacghos, madbauy.

JUarpaMM.

[ToBTOpenue. Pemenne 3agau. UToroBbie KOHTPOJIBbHBIE PaOOTHI 11
(3a mepBOE MOITYTOAME U 33 TOJT)
Hroro 170
6 Kiacc
Howmep HaumenoBanue OcHOBHOE cojiepKaHue KosmuecTBo XapakTepucTuka
TJIaBbl/ riaBbl/maparpada 4acoB OCHOBHBIX BUJIOB YUEOHOMU
naparpada JEATEIbHOCTU
[Taparpad | JlemumocTs urcen 24 OnepupoBath Ha 0a30BOM YpPOBHE
1 MOHATUSMU:  MHOXKECTBO,  DJIEMEHT
1 Jlenurenu u kpaTHbIe JlenuTenr W €ro CBOMCTBA, 3 MHO>XECTBA, MMOAMHOXKECTBO,
oOmmii AenuTeNnb ABYX Ooiee IPUHAICKHOCTh; 3a/1aBaTh MHOXKECTBA
2 [Tpu3Haku 1eIUMOCTH A By N 3 puHa > sal
yucesa, HauOoJIbIIUi  oOuUil MEPEUNCIICHUEM 170.4 3JIEMEHTOB;
Ha 10, Ha Su Ha 2 ’ ’
JEJNNUTENb, B3aUMHO IPOCTHIE HAXOJUTh TepecedcHue, o0beIUHEHUE,
3 [Ipu3Haku 1eTuMOCTH 3 N
12 9 1 na 3 qucia, HAXOXJCHUE MOJIMHOKECTBO B IPOCTEHIITNX
HauOOJIBIIETO o011ero CUTyallMsIX; pacro3HaBaTh JIOTHYECKU
4 [IpocThie U COCTaBHbBIC 3 i
o nenmutenss Kparnoe wu  ero HEKOPPEKTHBIE BBICKa3bIBaHUS,
YUCII N
CBOICTBA, 00II[ee KpaTHOE JIBYX UCIIOJIb30BaTh MPU3HAKU JCIUMOCTH Ha
5 Paznoxenue Ha mpocThie 3

MHOXHTCIIN

u Ooyiee uyuces, HauMEHBIIICE

2, 5, 3, 9, 10 mnpu BBIIOJIHECHUU




HaubGonpimit o0umii
neauTelh. BzanMuo
MPOCTHIE YHCJIIA

Haumensiee o0miee
KpaTHOE

KonTponbshas pabota
Ne 1 mo Teme
«JlenumocTh uncemn»

oOiiee  KpaTHOE,  CHOCOOBI
HaxXO0XJICHUS HAUMEHBIIIETO
oOmero kparHoro. IlpusHaku
nenumocTta Ha 2, 3, 5, 9, 10.
Ilpusnaxu oerumocmu ua 4, 6,
8, 11. Jloxazamenbcmeo
NPUZHAKO8 0enuMocmu.
Pemenne mnpaktuyeckux 3agad
C NOPUMEHEHHEM MPHU3HAKOB

JNEIUMOCTH. IIpocteie u
COCTaBHbIE 4HCTA, peuLemo
Opamocgena. Paznoxenue
HATYPaJIbHOTO qucia Ha
MHOXHTEJIH, PAa3JIOKEHUE Ha
NPOCTHIC MHOXHTEJIH.

Konuuecmeo oenumenen uucina,
aneopumm pazioHCeHus Yucia
Ha  npocmele  MHOJCUMENU,

OCHOBHAA meopema
apugpmemuku.  PoowcOenue u
pazeumue apugmemuku

namypanvuolx  uucen. HOK,
HO/, npocmsie wucna. Pewemo
Opamocghena. Pooicoenue
wecmuoecsamepuyHol cucmembl
cuucnenus. llepeceuenue wu
00bequHEHNE MHOYKECTB.
ITongmuoOxecTBO.  OTHOIIECHHE

BBIUMCIICHUN H pEeICHUN HCECIIOKHBIX

3ajaay, BBIITOJIHATH OKPYTJICHUC
paiMOHAJIBHBIX YHCCII B COOTBCTCTBUU
C IMpaBHUJIaAMH; CpPaBHUBATH

paloHaJbHBIE  YWCIIA,  OIICHUBATH
PE3yJIbTaThl BBIYUCICHUH TIPH PEIICHUN
MPAKTUIECKUX 3amay; peniarh
HECJIOKHBIE CIOKETHBIC 3a7a49U PA3HBIX
TUIIOB Ha Bce  apudmerndeckue
JEUCTBUSA, CTPOUTH MOJETh YCJIOBHS
3amaun (B BUOAE TaOJHUIBI, CXEMBI,
pPUCYHKA), B KOTOPOW IaHBI 3HAYCHUS
IBYX W3 TpEX  B3aUMOCBS3aHHBIX
BEJIMYHMH, C IEJIbI0 TIOMCKA PEIICHUS
3a]]a41; OCYUIECTBIIATH CIOCOO MOMCKA
pemeHus  3amadyd, B KOTOPOM
paccyXJIeHHe CTPOUTCS OT YCIOBUSA K
TpeOOBAaHUIO WM OT TpeOOBaHUA K
YCIIOBUIO; COCTaBIISATh IUTAH PEIICHUS
3a/layd; BBIACIATH OTalbl PEHICHUS
3a/1auu; WHTEPIPETUPOBATH
BBIYHCIIUTEIILHBIC pE3yIbTaThI B
3ajjade,  MCCIENOBaTh  TOIYYCHHOE
pelieHue 3ajadd; pemarh 3aJaud Ha
HAXOXKJCHUE YAaCTH YWCIa M YHCIA 10
€ro 4YacTH; BBIJIBUTaTh THUIIOTE3B O
BO3MOXHBIX TPEACTbHBIX 3HAYCHUSIX
WUCKOMBIX BEJIMYMH B 3a7ade (JenaTh




MIPUHAJJICKHOCTH, BKIIFOUEHUS,
paBeHcTBa.  Mnmepnpemayus
onepayuil Ha0 MHOMCECMBAMU C
nomowbio Kpy2os Jiliepa.

OPUKUIKY);  ONHUCHIBATh OT/AEJIbHbIE

BBIAAOIIHUECA PE3YyJIbTAaTHhI,
IMOJIYYCHHBIC B X0ac Pa3sBUTHA
MaTCMaTHKH KakK HAYKH; 3HaTb

OpUMEpPbl MAaTEMAaTHYECKUX OTKPBITUH
U UX aBTOPOB, B CBS3U C OTEYECTBEHHOMN
Y BCEMUPHOW HCTOPHUEH; ONEPUPOBATH
MNOHATUSIMU : JIEJUTENIM W KpaTHbIE,
POCTOE, COCTaBHOE 4HCIIO,
HanOOJIBIINC o0t TEITUTCIb,
HauMEHbIIIee OO0Iee KpaTHOe, YEeTHOE
YUCJIO, HEUYETHOE YHCJIO, B3aWMHO
MPOCTHIC YHUCIIA, PA3JIOKCHUE YUCIIa Ha

IPOCTHIE MHOYKHUTEIIN;
WJLTIOCTPHPOBATH TEOPETUKO-
MHOKECTBEHHBIE U JIOTHUYECKHE
MOHATHS € HOMOIIBI0  JHATPaMM
Diinepa-Benna; onepuposamp®
NOHAMUAMIL: MHOICECME0,
xXapaxmepucmuxu MHOICECMEA,
oneMenm — MHOJCeCmeéda, — Nycmoe,

KOHeyHoe U OeCKOHeYHoe MHONCECmE0,
NOOMHONCECMBO,  NPUHAODTICIHCHOCTb,
onpeoenimo NPUHAOIEIHCHOCTb
INEMEHMA MHONCECMBY, 00bEOUHEHUIO
U NnepeceyeHuio MHOJNCeCms, 3a0a6amb

8 3nech u Jajie€ — 3HaTh OIPEACIICHUE TOHATUSA, YMETD ITOSICHATH €0 CMBICJI, YMETH UCIIOJIb30BATh IIOHATHE U €TO CBOMCTBa IIpyu TPOBCACHNUN paccymaem/lﬁ, JA0Ka3aTcJIbCTB,

peLICHUH 33/1a4.




MHOIHCECTNBO C NOMOUDBIO NePeyUCTIeHUs.
9NeMEHMO8,  CNLOBECHO20  ONUCAHUSL,
pacnosnasamo Jlo2u4ecKu
HeKOppeKmHble 8bICKA3LIBAHUSL,
CmMpoums Yenouku yMo3aKIOYeHUll Ha
OCHOB8€ UCNONb30BAHUSL NPABUTL TOCUKU
UCNONL308AMb  NPUBHAKU — OEAUMOCHIU
Ha 2, 4,8, 5, 3,6, 9, 10, 11, cymmol u
npou3ee0enUss yucel npu GblNOJIHEHUU
BbIUUCACHUL U peuleHuu  3a0adu,
000CHOBbIBAMb NPUSHAKU OeNUMOCTU;
naxooums HOJ u HOK wuucen u
UCNONB308AMb UX NPU PEeUeHUU 3a0ay,
COCMABIAMb YUCNO0BbLE BbIPANCEHUS U
OYeHUBamb UX 3HAYEeHUs NPU peuleHuu
NPaKmuyeckux 3aoay u 3a0ay  us
opy2ux y4eOHbIX NpeoMemos, peulams
npocmvle U CLOJACHbIE 3A0AYU PAZHBIX
MUnoe8, a maxkxce 3a0ayu NOGbILUEHHOU
MPYOHOCMU,  UCNOJIb308AMb  PA3HbLE
Kpamkue 3anucu Kax Mooeiu meKcmos
CIOJCHLIX  3a0ay Ol NOCMPOEHUs.
NOUCKOBOU CXeMbl U peuleHuss 3a0ay;
3HAMb U NpuUMeHsmb 00a cnocoba

noucka  peuleHus 3a0ay (om
mMpebo8anus K YClo8UI0 U OM YCl08US K
mpebosanuio), MOOenuposams

paccyofcéeﬂuﬂ npu noucke peuleHus




3a0a4 ¢ HOMOWbIO  epagh-cxemul.
8bl0€NAMb IMANbL peuleHuss 3a0aiu U
cooepacarue Kaaco020 amana;
UHMEPNPemupo8ams BblYUCTUMENTbHbLE
pe3yibmamol 6 3a0ave, UCC1e008amb
NOJY4YeHHOoe peuleHue 3a0ayu, peuams
PA3H000pasHble 3a0a4u «HA YACMUY»,
pewamvb U 000CHOBbIBAMb  CBOE
peuuenue 3a0au (8vl0enamy
MamemamuyecKyro OCHO8Y) Ha
HaxooicoeHue 4acmu 4ucia U Yucia no
€20 4acmu Ha OCHO8e KOHKDEmMHO20
cMblena opobu, pewiams u
KOHCMpYyUposams 3a0adu HA OCHOBe
PAcCMOmMpenUsi peaibHblX CUmyayuil, 8
KOMOpbulX He mpebyemcs MOUHbIU

BLIYUCTIUMENbHDLL pesyromam,
xapakmepuszoeamnb 8K1A0 ebldaiou;uxc;z
mamemanmuxos 6 paseumue

mamemMamuxu U UHbIX  HAYYHBIX
obnacmei

[Taparpad | Cnoxkenre W  BBIUMTAHHE JAPOOCH € pa3sHBIMH 20

2 3HAMEHATEJISIMU

8 OCHOBHOE CBOMCTBO OcHOBHOE CBOMCTBO JIpOOHU. 3
npodu Cokpariienue apoOei.

9 Coxkparienue apooeit [IpuBenenue apobeit k oOEeMy 3

10 IIpuBenenue apobeit k| 3HamMeHaremo. CpaBHEHHE 3

0011IeMy 3HAMEHATEITI0

O0OBIKHOBEHHBIX JAPOOEH.

OmnepupoBatb Ha 0a30BOM YypOBHE
MOHATUSMU:  OOBIKHOBEHHAsi JpOOB,
JecATUYHask Jpo0b, CMEIIAHHOE YHCIIO;
UCIIOJIb30BaTh  CBOWCTBA  4YHUCEN U
[paBujia ACUCTBUU C pallMOHAJIbHBIMU
YHCIIaMHU npu BBITIOJIHCHU U
BBIUHCIICHUN; CpaBHUBATh




11

CpaBHEHME, CIT0KEHUE U
BBIYUTAHUE JIPOOEii C
pa3HBIMU
3HAMEHATCIIIMU

Konrtponbnas padora Ne 2
no teMe «CroxeHue u
BBIYUTAHUE IpOoOeii ¢
pa3HbIMH 3HAMEHATEIIMU

12

CloXeHre U BbIYMTAHUE
CMEIMIAHHBIX YHUCEJ

KonTponbHbie paboThI

Ne 3 1o Tteme «CrnoxeHnue
Y BBIYUTAHUE APOOEH C
pa3HI:IMI/I 3HAMCHATCIISIMID)

CrnoxeHue 1 BIYMTAaHUE
OOBIKHOBEHHBIX APOOEH.
[Ipumenenue apobeit npu
pelieHny 3a1a4.
ApudmeTrnyeckue I1eMCTBUS CO
CMEIIIaHHBIMH JIPOOSIMHU.

paiuoOHAJIbHBIC quciia, OLICHUBAThb
PE3YyJIbTAThI BBIUYMCIICHUN IIpru pCIICHUA
IMPAaKTUYCCKHUX 3agad, BBIITOJIHATH
CPaBHCHHC YUCCl B PCAIBHBIX
CUTyaluAX, COCTAaBJIATDH YHCJIOBBIC

BBIPAKEHUS pu peLIEHUN
MPAKTUYECKHUX 3a]1a4 U 3a7a4 U3 JPYyrux
y4COHBIX MPEIMETOB; peliaTh

HECJIOKHBIE CIOKETHBIC 3a7a9l PA3HBIX
TUTIOB Ha  Bce  apudmeTHdecKue
NEUCTBUSA, CTPOUTH MOJETh YCJIOBHS
3amauyn (B BUIE TaOJUIBI, CXEMBI,
pUCYHKA), B KOTOPOW JIaHbl 3HAYCHUS
IBYX W3 TPEX  B3aUMOCBS3aHHBIX
BEJIMYMH, C IEIbI0 TIOMCKA PEIICHUS
3a]]a41; OCYIIECTBIIATH CIOCOO MOMCKa
pelieHuss  3amayd, B KOTOPOM
paccyXJIeHHe CTPOUTCS OT YCIOBUSA K
TpeOOBAaHUIO WM OT TpeOOBaHUA K
YCIIOBHUIO; COCTABJISITh TUIAH PEHICHUS
3a/la4i;  BBIJCISTH JTambl PEHICHUS
3a/1a4u; UHTEPIPETUPOBATH
BEIYHCIIUTEIHHBIC pE3ybTaTHI B
3aade,  MCCIENOBaTh  TOITYYCHHOE
pelieHre 3ajavd; 3HATh pa3Indue
CKOpOCTEHl 00BEKTa B CTOSIUEH BOJIE,
MPOTHUB TEYCHHS U IO TCUCHHUIO PEKH;
pemarh 3a7a4i Ha HaXOXJICHHE YacTh




Yyycjaa W 4Yucia MO €ro 4acTH; pemnaTh
3aJla4yd pa3HbIX TUMNOB (Ha paboTy, Ha
MOKYTIKH, Ha JIBUKEHHE),
CBSI3BIBAIOIINX TpHU BEJINYMHBI,
BBIJCIIATH 3TH BEJIMYMHBI U OTHOIIICHUS
MEXJy HUMH; BBIJIBUTaTh THUIIOTE3bI O
BO3MOXKHBIX MPEACTBHBIX 3HAYCHUSIX
HMCKOMBIX BEJIMYMH B 3ajade (J1eyaTh
MPUKHUJIKY); BBIMOJHATH CIIOKEHUE U
BBIYUTAHUE OOBIKHOBEHHBIX IpoOei u
CMEILIAHHBIX  YHCENl,  Onepuposams
NOHAMUAMU.  OObIKHOBEHHAS OpPOOb,
oecsmuunas 0poodb, CMEUarHHoe YUCIo;
BbINOJIHAMb GbIYUCTCHUS, 8 MOM YUCTIE C

UCnojilb3oeaHuem npué’Moe
PAUUOHAIbHBIX 8bZI{MCJl€HuL7,
000CHO8bIBAMD ajieopummbl

8bINONHEHUSL  OeUCMmBULL,; COCMABAAMb
YUCTOBbIE BLIPAICEHUS. U OYEHUBAMb UX
SHAYeHUsl NpU peueHuu npaKmuyecKux
3a0ay u 3a0ay U3z Opysux yyeOHuIX
npeomemos; onepuposama
NOHAMUAMU.  PABEHCMBO,  HUCI080€
PABEHCMBO,  HUCIO0B0€ HEPABEHCMEBO,
pewams npocmvle U CJLOJHCHblE 3A0adu
PA3HLIX MUN08, a maxkxce 3a0auu
NOBBIULEHHOL

MpPYOHOCMU, UCHOIb308AMb pastvle




Kpamkue 3anuci Kaxk mMooeiu mekcmos
CHLOJICHBbIX  3a0a4 Ol NOCMPOEHUs.
NOUCKOBOU CXeMbl U peulenuss 3a0ay;
3HAmMb U NpuMeHsmv 06a cnocoba

noucka peuienus 3a0a4 (om
mpebosanus K YClo8uro U Om YCio8us K
mpebo8anuio), MOOenUposams

paccysxcoenuss npu NOUCKe peuleHusl
3a0ay ¢ nomMowwblo  epagh-cxemol,
8bl0eIsIMb IMANbL peutenus 3a0ayu u
cooepoicaue Kaxco0o2o amana,
UHMeEPNPemuposams GbIYUCTUMENbHbIE
pe3yibmamusl 8 3aoaude, UCCIe008aMb
NOIyYeHHOoe peuterue 3a0ayu,
AHATUBUPOBAMND BCEBO3MOIICHBIE
cumyayuu  83auUMH0O20 PACHONONCEHUS
08YX 00beKmMo8 U UBMEHEHUe Ux
Xapakmepucmuk — Hpu  COBMECHHOM
08UICEHUU (ckopocmu, epems,
paccmosnue) npu peuleHuu 3a0ad Ha
ogudiceHue 08yX 00BEKmMo8 Kak 8
OOHOM, MAK U 8 NPOMUBONOTONCHBIX
HAanpaeieHusx, uccnedosams
BCEBO3MOIICHBIE cumyayuu npu
peutenuy 3a0a4 Ha 08UdIceHue no pexe,
paccmampusams — pasuvie  CUCHEMbl
omcuéma; pewams pazHO0OPaA3HBIE
3a0a4u  «HA  Hacmuy, pewamev U




000CHOBbIBAMb CBOe peuleHue 3a0ay
(8vi0ensimb MamemMamu4eckyro OCHOB))
Ha HAaxodcOeHue Yyacmu 4ucia U 4Yucia
no e20 Yyacmu HA OCHO8E KOHKPEMHO20
cmvicna  Opodbu;  0co3Hagamv U
00BACHAMb ~ UOEHMUYHOCb 3404y
PA3HBIX MUNO08, CEA3LIBAIOWUX MPU
senudUHbl (Ha pabomy, HA NOKYNKU, HA
osudicerue), 8bloelsmb MU GeAUUUHDBL
U OmMHOWEeHUsT  MedxHcoy  HUMU,
NPUMEHAMb UX NpU peuieHuu 3aoad,
KOHCMPYUpOo8amsb cobcmeenHvle
3a0a4u YKA3AHHBIX MUNO0G; BblOelAMmb
npu peulenuu 3a0ad XapakxmepucmuKu
paccmampusaemou 8 3a0aue
cumyayuu, OMIUYHbIE OM PEealbHbIX
(me, om KOmMopwIx abCcmpazuposanucy);
pewams U KOHCmMpYUposams 3a0ayu Ha
OCHOBE  pACCMOMPEHUsl  PealbHbIX
cumyayuii, 8 KOMopvlX He mpedyemcs
MOYHBIU BbIYUCTUMENbHBIL Pe3yTbmam,
pewams 3a0ayu Ha 08UdICEeHUe NO pekKe,
paccmampuseas  pasHvle  CUCeMbl
omcyema

[Taparpad | YMHOXeHUE U JieTieHHe OOBIKHOBEHHBIX JpoOeii 29
3

13 YMHOXEHHE 1pooei VMHOXEHUE U JETIECHUE 4
14 Haxoxaenne apodu oT | OOBIKHOBEHHBIX IPOOEii. 4

Hcnonb3oBaTh  CBOMCTBA 4YMCEN U
IpaBuia ACHUCTBUU C pallMOHAJIbHBIMU
YUCIIaMU pu BBITTOJTHEHU
BBIYUCJICHUN; OLIEHUBAThb PE3YJIbTAThI




qucIia

15 [Ipumenenue
pacrpeneauTeILHOTO
CBOWCTBA YMHOXXCHUS

16 B3anmuo oOpaTHbIe
qucia

17 Jenenue

18 Haxoxnenue yucna no
€ro JpoOu.

19 JpoGHbIe BbIpaKEHUsI

KonTtponbHbie paboThl
Ne 4 No5mu Ne6mo
TeMe « YMHOKEHHUE U
nenenre 0OObIKHOBEHHBIX
Ipobei»

[Ipumenenue apobeit npu
peuieHuu 3axay. Pemenue
3a/1a4y Ha HaXOX/IEHHE YacCTH
Yyyucia ¥ YKMCIIa 10 €ro YacTH.
Cnocobwvl payuonanuzayuu
BLIYUCTEHUU U UX NPUMEHEHUE
npu 8bINOJIHEHUU OetUCMBULL.
Harnsaueie npeacraBieHus o
MIPOCTPAHCTBEHHBIX (PUTYpax:
pU3Ma, nupamuaa.
N300paxenue
MPOCTPAHCTBEHHBIX QUTYD.
IIpumepul ceuenuii.
Mnoeoepannuxu. Ilpasunvrvie
MHo2oepanHuku. Ilpumepsl
pa3BepTOK MHOT'OTPaHHUKOB.
Apudmernyueckue 1eHCTBUS C
JIpOOHBIMH YUCITaAMHU.

o1

N

BBIUMCIICHUN npu pelieHuu
NPaKTHUYECKUX  3a/ady;  COCTaBISTh
YHUCIIOBBIC BBIPAKECHHUS TPU PEHICHUU
INPAaKTHUYECKUX 3ajayd U 3a7ad U3 Ipyrux
y4eOHBIX IPEIMETOB; pemartp
HECJIOXKHBIE CIOKETHbBIE 3aJ]aul Pa3HbIX
TUTIOB Ha Bce apudmerndeckue
NEHCTBUS; CTPOUTH MOJENb YCIOBHUSA
3ajaun (B BUAE TaOJMUIBL, CXEMBI,
pHUCYHKa), B KOTOpPOW NaHbl 3HAYCHUS
IByX ®3 TpEX  B3aUMOCBSI3aHHBIX
BEJIMYMH, C UENbI0 TMOWCKA DPEIICHUS
3aJlay; OCYUIECTBISATh CHOCOO MOMCKa
pemieHuss  3aJadd, B KOTOPOM
paccyXJeHHe CTPOUTCS OT YCIOBUA K
TpeOOBAHMIO WJIM OT TpeOOBaHUS K
YCIJIOBUIO; COCTaBJIATh IUIAH pPEIICHUs
3aJlauM; BBLAENATh OTallbl PEIICHUs
3a]1a4y; UHTEPIIPETUPOBATD
BBIUMCIIUTEIbHBIE pe3yJIbTaThl B
3ajjaye,  MCCIENO0BaTh  IOJTYYEHHOE
pellleHrue 3aJaud; 3HaThb pasiuuue
CKOpOCTEll 00BEKTa B CTOSIUEH BOJE,
IPOTUB TE€YCHHUS M 10 TCUCHHUIO PEKHU;
pemaTh 3a7a4d Ha HAXO0XJACHHUE YacTh
qrcia ¥ YMCa MO €r0 YacTH; peliaTh
3aJlayd pa3HbIX TUNOB (Ha paboTy, Ha
MOKYTIKH, Ha JIBUKCHHE),




CBSI3BIBAIOIIUX TpH BEJTUYMHBI,
BBIICIIATH OTH BEJIUYMHBI U OTHOIICHUS
MEXIy HUMHU; BBIMOJHATH YMHOXCHUE
U jeineHue OOBIKHOBEHHBIX JpOOeEH,
CMEIIaHHBIX 4YHUCEINl; HCCIEeN0BaTh |
OIMHCHIBATh CBOWCTBA MHUPAMUJ, MPHU3M,
UCIIOJIb3YsI SKCTIEPUMEHT, HAaOII0ICHUE,
MOJICTTUPOBAHUE; peuams npocmole U
CHLOJICHblE 3A0ayl PA3HLIX MUNO08, a
maxoice 3a0ayu NOBLIUEHHOT
mMpyOHOCMU,  UCNONIb308AMb  PA3HbBIE
Kpamkue 3anucu Kax Mooeau mexcmos
CHLOJNCHBIX  3A0a4 0N  NOCHMPOEHUS
HOUCKOBOU  cXembl U peuleHus
3a0a4;3Hameb U NpUMeHAmb  00a
cnocoba noucka peuwieHus 3aoad (om
mpeb08aHus K YCl08UI0 U OM YCILOBUSL K
mpebo8anuIo), MOOeIUpo8ams

paccyxcoenus npu Noucke peuleHus
3a0a4 ¢ nomowwio  epagh-cxemvl,
8bl0€/ISIMb IMANBl peeHus: 3a0adu u
cooepoicanue Kaxcoo2o amana,
UHMEPNPEemuposams GbIYUCTUMENbHbIE
pe3yiemamsl 6 3adave, UCCAE008AMb
noIy4eHHoe peutenue 3a0auu,
AHAUZUPOBATND BCEBO3MOIICHBIE
cumyayuu  83auUMH0O20 PACHONONCEHUS
08YX 00BEeKmos U USMEHeHue ux




Xapakmepucmuk — npu  COBMeCmHOM
08UICEHUU (ckopocmp, epems,
paccmosHue) npu pewleHuu 3a0ay Ha
ogudicenue 08yX 00BLEKmMo8 Kak 8
00HOM, MAK U 6 NPOMUBONOJIONCHLIX
HanpaeieHusx, uccnedogamo
8CEBO3IMOIICHbIE cumyayuu npu
peueruu 3a0ay Ha 08UdICeHuUe no pexe,
paccmampusams — pasHvle  CUCIeMbl
omcuéma, pewams pazHOOOpa3Hble
3a0auu  «Ha yacmuy, pewiamv U
000CHOBbIBAMb CBO€ peuleHue 3a0ay
(6bl0enamb MAmMemMamuyeckylo 0CHOB))
HA HAaxodcOeHue yacmu 4ucia U 4ucia
nO e20 Yacmu Ha OCHO8e KOHKPEMHO20
cmblcnia  Opobu;,  0co3Hasamv U
00BACHAMb ~ UOEHMUYHOCb 304y
PA3HBIX MUNO0G, CEA3LIBAIOWUX MPU
8eUYUHbL (Ha pabomy, Ha NOKYNKU, HA
osudicerue), 8bloelsimb MU BeAUUUHDBL
u OMHOWIEHUs ~ MedHCcO0y  HUMU,
NPpUMEHSAMb UX NpU peuleHuu 3aoad,
KOHCMPYUpo8ams cobcmeenHvle
3a0a4u YKA3aHHBIX MUNO08, 6vloensiamb
npu peulenuu 3a0ad XapakxmepucmuKu
paccmampusaemou 8 3a0aue
cumyayuu, OMIUYHbIE OM PEeabHbIX
(me, om KOmMopwvlx abCmMpazupos8aIucy),




KOHCMPYUpo8ams HOBble CUMyayuu ¢
yuémom IMUX — XAPAKMEPUCMUK,
peutams U KOHCMpYupo8ams 3a0auu Ha
OCHOBe  paccMompeHus  peanlbHblX
cumyayutl, 8 Komopuvlx He mpebyemcs
MOYHBIU BLIYUCTUMENbHDIL Pe3YIbmam;
pewams 3a0ayu Ha 08UdICEeHUe NO pekKe,
paccmampusedas — pasmvie  CUCmeMbl
omcuema,; Onepuposamv HOHAMUAMU:

npusma, nupamuoa; u381eKamo,
UHmMepnpemuposamy u
npeobpaszosvieams  uHGopmayuro 0
2eomempuiecKux Queypax,
npeoCcmasieHHyo Ha yepmesica,

uzobpasicams uzyuaemvie Queypvl om
DPVKU U C NOMOWbIO JTUHEUKU, YUPKYIA,
KOMNbIOMEPHbBIX UHCMPYMEHMOE,
pewliams  npakmuyeckue  3a0auyu ¢
NpUMEHeHUueM NnpoCmeuux ceoucme

Queyp.
[Taparpad | OTHOIIEHUS U IPOTIOPITUU 18 Ocy1iecTBIATh croco0 MOMCKa
4 peumieHus  3aj1ayu, B KOTOPOM
20 OTHolIEeHHUS [Tponopuum. CaoiicTBa 3 paccyKJIeHUEe CTPOUTCA OT YCJIOBHS K
21 [Iponopuuu IIPOTNIOPLIMIA, IIPUMEHEHHE 4 TpeOOBaHUIO MM OT TpeOOBaHUS K
22 [psimast 1 oOpaTHast MPOIOPIUHA W OTHOLICHUH TIPH 3 YCIIOBUIO; COCTaBIIATH IUTAH PEIICHUS
HPONOPIHOHAIBHEIE pemennu 3amad. [IpumeHeHue 3aa4i; BBIICTATh OTambl PEIICHUS
3aBUCUMOCTH OpONOpUUI  NpU  pElIeHUU 3a]ja4uy; UHTEPIIPETUPOBATH
23 Maciurab 3agady.  Ilonarue mnpoueHTa. 2 BBIUNCIIUTEIbHBIE pe3yJIbTaThI B




24

JInmiHa OKpYy>KHOCTH U
IJI0IIA/Ib Kpyra

25

[lap

KoHTpospHbIE  pabOTHI
Noe 7 u Ne 8 o rteme

«OTHOIIIEHUS
TIPOTIOPIIAH

)41

Bpruucienne nOpoueHTOB  OT
Yyyclia U YUCla 10 U3BECTHOMY

IIPOIIEHTY, BBIPAKEHUE
OTHOLIEHUS B  IIPOLIEHTAX.
Pewenne HECJI0KHBIX
[IPAKTUYECKUX 3a1a4 c

nporeHtamMmu. Macmrtad Ha
miaHe u kapre. Harmsannsie
MpEACTaBICHUS 0
MPOCTPAHCTBEHHBIX  (PUrypax:
map, cdepa. HzoOpaxenue

MIPOCTPAHCTBEHHBIX buryp.
N3o00paxenue
MIPOCTPAHCTBEHHBIX buryp.

IIpumepol ceuenun. Harnsgueie
NpejacTaBlieHuss o (urypax Ha
MJIOCKOCTHU: OKPYKHOCTb, KPYT.

3aJadye,  HCCIENOBATh  MOJYYEHHOE
peleHne 3aJadv; HaxXOIWUTh IPOLEHT
OT YHMCJIa, YUCIIO IO MPOLEHTY OT HETO,
HaxOJUTb IPOLEHTHOE  OTHOILICHUE
JIBYX YHCEJ, HAaXOAUTb IIPOLICHTHOE
CHIDKEHHUE WIn IIPOLICHTHOE
IIOBBILICHUE BEJIMYMHBI, OIEPUPOBATH
Ha 0a30BOM YpOBHE TOHATHUSIMU:
OKpPYKHOCTb M KpyT, 1map. M300paxxaTh
u3ydaemble (QUIypsl OT PyKH U C
IIOMOIIBIO JINHEWKN U LIUPKYJIS; PEIaTh
IIPAaKTUYECKNE 3a7a4¥ C IMPUMEHECHHEM

IIPOCTENIINX CBONCTB duryp;
OTIEPUPOBATH TOHSATUSMHU: OTHOIICHUE
YHCell, OTHOIIIEHUE BEJIMYNH,
B3aUMOOOpATHBIC OTHOILICHHUS],
IPOIIOPIIHS, OCHOBHOE CBOICTBA
BEPHO IPOIOPIIHH, psIMO
IPOIMOPIMOHATIEHBIE BEJIMYMHBI,
o0OpaTHO MPOTIOPIIMOHATIEHBIE
BEITUYHHBI, MacmiTao, JUTMHA
OKpPY’KHOCTH, IO KpyTa;
UCTIOJb30BaTh TMOHATHE MacHITad Mpu
pelieHnn NPAKTHYECKUX 3azay;

COCMABIAMb YUCNO0BbLE BbIPANCEHUS U
OYEHUBAMb UX 3HAYEHUS NPU pPeuleHuu
NPaKmuyeckux 3aoay U 3a0ay  us
Opyaux y4eOHbIX NnpeoMemos, peulamv




npocmvle U CLONCHbIE 3A0A4U DA3HBIX
MUuno8, a Maxdice 3a0a4u NOBbIUEHHOU
mpyoOHOCMU,  UCNONb308AMb  PA3HbLIE
Kpamkue 3anucu Kax Mooeau mexKcmos
CHIOJCHBIX 30044 Ol NOCMPOEHUs.
HOUCKOBOU CXeMbl U peuleHus 3a0ad;
3HAMb U NpuUMeHsmb 00a cnocoba
noucka  peuleHus 3a0au (om
mpeb08aHusl K YCI08UI0 U OM YCILOBUSL K
mpeboganuo);,  8vioeNAMb  OMANbl
pewlenuss  3a0ayu U - cooepIcaHue
Kadc0020 amand, UHmMepnpemuposams

8bIYUCIUMENbHbIE — pe3YIbmamsbl 8
3a0aye,  UCCIE008AMb  NOLYYEHHOE
peuterue 3a0ayu, peuwiams
PazHooOpasHble 3a0a4u «HA YaACMUy»,
Onepuposams HOHAMUAMU
OKDYHCHOCMb U KpYe, Wap,; U361eKams,
UHmMepnpemuposamy u
npeobpaszosvieams  uHGopmayuro o
2eoMempuiecKux Queypax,

NpeoCmasieHuylo  Ha  uepmedxcax;
usoopasicams uzyuaemvie @Queypvl om
DPVKU U C NOMOWDBIO TUHEUKU, YUPKYIA,
KOMNbIOMEPHDBIX UHCMPYMEHMOB,
pewams  npakmuyeckue 3a0avu  C
NpUMEHeHUueM NpoCmeuuux ceoucme
Queyp;, oyeHusams pazmepwvl PeaibHbIX




00beKmMo8  OKpyxcawmwezo  Mupa;
Xapakxmepu3o6ams 6KNA0 8blOAIOUJUXCSL
MaAmMemMamuxos 8 pazeumue
MamemMamukyu U UHLIX  HAYYHbIX
obaacmeii
[Taparpad | [TomoxuTenbHbIE U OTPUIIATEIHHBIC YUCTA 13 OnepupoBath Ha 0a30BOM ypoBHE®
5 MNOHSATUSIMU:  MHOXECTBO,  DJIEMEHT
26 Koopannate! Ha nipsimoii | M300paxkenue qucen Ha 3 MHO>KECTBa, IIOJIMHOKECTBO,
27 [IpoTuBOIIONOXKHBIE YUCIIOBOU (KOOpAMHATHOM) 2 IIPUHAJIEKHOCTD; 3a1aBaTh MHOKECTBA
yucia MPAMOH. Harnsinasie [IEPEYUCICHUEM 170, 3JIEMEHTOB;
28 Mopyinb uncna [pEACTABICHUSA 0 2 HaxXOJIUTh TepeceueHue, o0beIUHEHUE,
29 CpaBHeHUE YuCen MPOCTPAHCTBEHHBIX  (UTypax: 3 IMOJIMHOKECTBO B IIPOCTEUILINX
30 3MeHeHre BeJIMUuH KOHYC, MUTIABAP. 2 CUTyaludaX, OIICpHUPOBATh Ha 0a3oBOM
N3o00paxenue YPOBHE TOHATUAMM: LEJIOE YHUCIIO;
IPOCTPAHCTBEHHBIX dburyp. UCIIOJb30BaTh  CBOMCTBA 4HCEN U
IIpumepor ceuenuti. Ilpumepsl IpaBuja JACUCTBUU C pallMOHAJIbHBIMHU
pPa3BEpPTOK LWJIMHIpPA U KOHYCA. 4UCIIaMU npu BBITIOJTHEHU U
Monaynb 4yHucia, BBIUHCIICHUN; CpaBHUBATh
reoMeTpuiecKast pauudoHalbHble  4ucia4  OLEHUBATh
MHTEpIpeTauns MOAYJIs 4Huca. pe3yJIbTaThl BBIUUCICHHUIN IPU PELICHUN
CpaBHenue uucen. JlercTBus ¢ MPAKTUYECKUX  3a4a4;  BBIINOJHSITH
MOJIOKUTEIIbHBIMU u CPaBHEHME  4YHCEI B  PEaJbHBIX
OTpULIATEILHBIMU YUCJIAMHU. CUTyallUsX; COCTABJIATH  YUCIOBBIE
Pemienne  TEKCTOBBIX  3amad BBIPAKECHUS npu pelieHuu
apu(PMETUYECKUM  CIIOCOOOM. MPAKTUYECKUX 3a/1a4 U 3a1a4 U3 APYTUX
MHOXECTBO  LENBIX  YHCEIL y4eOHBIX npeaMeTon4 penath

4 311ech 1 jajee — pacro3HaBaTh KOHKPETHBIE IIPUMEPBI OOIIMX TOHATUH 10 XapaKTEPHBIM IIPU3HAKAM, BBINOJIHATH I€HCTBUS B COOTBETCTBUM C OIPEEICHAEM U NPOCTEHIIMMU
CBOMCTBaMH MOHATHH, KOHKPETU3UPOBATH IPUMEPaMH OOIINE TOHATHSI.




Pacnosnasanue noommosicecms
U 3/1eMEeHMO8 NOOMHONCECNE C
UCNONIb308AHUEM Kpy208
dunepa

KontponbsHas padota Ne
9 o Teme
«ITonmoxkuTeIbHBIE U
OTPHUILIATEIIbHBIC YHCIIa»

HECJIOKHBIE CIOKETHBIC 3a7a4l Pa3HbIX
TUIIOB Ha  Bce apudmeTnyeckue
JNEUCTBUS; CTPOUTH MOJIENb YCIOBHS
3aMaun (B BHJI€ TaOJMUIbI, CXEMBI,
pUCYHKa), B KOTOPOW JaHbl 3HAYCHUS
JIBYX W3 TpEX  B3aUMOCBSI3aHHBIX
BEJIMYMH, C LIEJIbIO TIOMCKAa PEIICHUS
3a/1a4M; OCYIIECTBIIATh CIOCOO IMOMCKa
peleHus 3aJIa4y, B KOTOPOM
paccyKJeHUE CTPOUTCS OT YCIOBHUS K
TpeOOBAHUIO WJIM OT TPeOOBAaHHUS K
YCJIOBHUIO; COCTaBJSITh IUIAH PEIICHUS
3a/1aud; BBIACIATH JTallbl PEIICHUS
3aJ1a4M; UHTEPIIPETUPOBATH
BBIYHCIIUTEIbHEBIE pe3yabTaThl B
3ajladye,  HMCCIENOBaTh  MOJYYEHHOE
pelieHrde 3ajJadd; 3HATh pasiinyuue
CKOpOCTeH 00BeKTa B CTOSIUECH BOJIE,
MPOTUB TEUCHHUS U IO TEUECHUIO PEKH;
peliarh 3a7a4d Ha HaxO0XJACHUE YacTh
Yyyclia M Yucila MO €ro 4acTH; peliaTh
3a/1a4d Pa3HBIX TUIOB (Ha paboTy, Ha
MOKYTIKH, Ha JIBUKEHHE),
CBSI3BIBAIOIINX TpU BCJIUYHMHBEI,
BBIJEIATH 3TH BEJIWYUHBI U OTHOIICHUS
MEXIy HHUMH, HAXOJWTh MPOIEHT OT
Yuciaa, YMCIO IO TPOILEHTY OT HEro,
HAaxXOJUTh MPOLEHTHOEC OTHOIICHUE




JIBYX YHCEJ, HAXOAUTh IPOLIEHTHOE
CHIKECHHE W IIPOLIEHTHOE
MTOBBILIEHNE BEJINYWHBIL; pemarb
HECJIOXKHBIC JIOTUYECKHE 3a1aun
METOJIOM  pacCyXJCHWI; BBIIBUTaTh
TUIOTE3Bl O BO3MOXHBIX IPEICIIBHBIX
3HAQYECHUSAX MCKOMBIX BEJIMYMH B 3a7a4e
(mematb  OPUKUIKY);  ONEPUPOBATH
NOHATUSAMHU: KOOpJIWHATHAas HpsMad,
KOOpAMHATA TOYKM HA  NIPSIMOH,
IIOJIO’KATENIBHOE YHCIIO, OTPULIATEIBHOE
YUCJIO, NIPOTHBONOJIOKHBIE  YHCIA,
MOJAYJIb 4YHCIa; H300pa)xaThb TOYKaAMU
KOOpJAMHATHOM pAMON
IIOJIOKATENIBHBIE W OTPULATEIbHBIE
YUCNIA,  ONEpUPOSAmMb°  NOHAMUAMIL
MHOMHCECMBO0, xapakxmepucmuku
MHOJMCECMBA, INEeMEeHM MHOJCeCmad,
nycmoe, KoHeuHoe u 0OecKoHeuHoe
MHOHCECMEBO, HOOMHOICECMBO,
NPUHAONEICHOCTD, onepuposambo
NOHAMUAMU. Yel0e YUCT0, MHOIHCECTNEO
yenvlx — quceun,  MHOJCECEO  HUCeIl
yenvlx, onpeoensims NPUHAOIEHCHOCHb
INEeMEHMA MHOHNCECBY, 00bEOUHEHUIO
U nepeceyeHur0 MHOJNCecms, 3a0aeams

5 3nech u Jajie€ — 3HaTh OIPEACIICHUE TOHATUSA, YMETD ITOSICHATH €I0 CMBICJI, YMETDH UCIIOJIb30BATh ITIOHATHE U €TO CBOMCTBa IIpyu TPOBCACHNUN paccymaem/lﬁ, JA0Ka3aTcJIbCTB,

peLICHUH 33/1a4.




MHOIHCECNTBO C NOMOUIbIO nepeducleHus
JIEMEHRMOB, Cll06ECHO20 ONUCAHUA,
6blNOJIHANb 6bIYUCTIEHUA, 6 MOM YUCTIE C

UCNOIb308AHUEM npuéMos
PAYUOHATILHBIX 8bIYUCTIEHUL,
060CcHO8bIBAMb ancopummeol
BbINOJHEHUsL OeUCMBUL;, ONepupos8amy
nousmuem MOOYb yucna,
eeomempuieckas uHmepnpemayusl
MOOYIL YUCAA, BbINOIHAMb CPABHEHUE
pe3yibmamos 8bIYUCTICHUL npu

pelleHuu npaKkmuyeckux 3a0ay, 8 mom
yucie NPUOIUNCEHHBIX — BLIYUCIICHULL,
COCMABIAMb YUCNO0BbLE BbIPANCEHUS U
OYeHUBAMb UX 3HAUEeHUs NPU peueHuu
NPaKmuyeckux 3ao0ay u 3a0ay  us
opy2ux y4eOHbIX NpeoMemos, peulams
npocmvle U CLOJHCHbIE 3A0AYU PAZHBIX
Munos, a makaice 3a0ayu NoGbLUEHHOU
MPYOHOCMU,  UCNOJIL308AMb  PA3HbLE
Kpamkue 3anucu Kax Mooeiu mexcmos
CIOJCHLIX  3a0ay Ol NOCMPOEHUs.
NOUCKOBOU CXeMbl U peuleHus 3a0ay;
3HAMb U NpuUMeHsmb 06a cnocoba

noucka  peuleHus 3a0ay (om
mpeb0B8aHust K YCi08Uio U Om YCl08UsL K
mpebo8amnuio), MOOenUposams

paccyxcoeHus. npu NOoucke peuleHus




3a0a4 ¢ nomowwro  epagh-cxemol,
8bl0€NAMb IMANbL peuleHuss 3a0aiu U
cooepacarue Kaaco020 amana;
UHMEPNPemupo8ams GblYUCTUMENTbHbLE
pe3yibmamol 6 3a0ave, UCC1e008amb
NOJYYeHHOe peuienue 3adavu,
AHANUZUPOBATD 8CEBO3MOIICHbIE
cumyayuu 83auMHO20 PACHONONCEHUS]
08YX 00beKmo8 U UIMEHeHUue Ux
Xapakmepucmuk — npu  COBMECMHOM
08udIceHUU (ckopocmpy, epems,
paccmosHue) npu pewleHuu 3a0ay Ha
osudicerue 08YX 0OBLEKMo8 Kak 8
O00OHOM, MAK U 6 NPOMUBONOJIONCHLIX
HanpaeieHusx, uccnedogamo
BCEBO3MOIICHbIE cumyayuu npu
peuienuu 3a0ay Ha O8UdCeHUue no pexe,
paccmampusams — pasHvle  CUCeMbl
omcuéma; 0co3Hagamv U OOBACHAMb
UOEHMUYHOCb 3a0aY PA3HBLIX MUNOS,
CBA3LIBAIOWUX  MPU  GeIUUUHbI  (Ha
pabomy, Ha NOKYNKU, HA OBUIICEHUE),
8bl0eNAMb amu BeUUUHDBL u
OMHOULEHUSI MeJHCOY HUMU, NPUMEHAMDb
ux npu peutenuu 3a0ad,
KOHCMPYUpOo8amso coocmeenHvle
3a0a4u YKA3AHHBIX MUNOG; BblOeIAMb
npu peulenuu 3a0ai XapakxmepucmuKu




paccmampusaemou 8 3a0aue
cumyayuy, OmiauyHvle Om pPeanbHblX
(me, om KOmMopwvIx abCMpPazupos8aIucy),
KOHCMPYUpO8ams HOGble CUMyayuu ¢
VUEéMoOM  SMuUx  Xapakmepucmuk, 6
YACMHOCMU, NpU peuleHuu 3a0ad Ha
KOHYeHmpayuu, VUUMbIEAND
NJIOMHOCMb  8ewecmed;  peulams U
KOHCMpYyuposams 3a0adyu Had OCHOGe
pPACCMOMPEHUsi peanbHblX CUMYAyutl, 6
KOMopulx He mpebyemcs MOYHbIU
BLIYUCTUMENbHBIU Pe3VIbmanm, peulamas
3a0a4u  Ha  OBUdMCEHUe NO  peKe,
paccmampueas — pazHvle — CUCmeMbl
omcuema, Onepuposamv HNOHAMUIMU

YUTUHOP, — KOHYC, u361eKamo,
UHMEPNPemupo8ams u
npeobpazosvieamsv — uUHGopmayuro o
2eoMempuyecKux Queypax,

NpeoCmasieHnylo  Ha — Yepmedcax;
uzobpasxcams uzyuaemvle Gueypvt om
PYKU U C NOMOWDBIO TUHEUKU, YUPKYJI,
KOMNbIOMEPHBIX UHCMPYMEHMO8;
pewlams  Npakmuieckue  3a0a4u
NpUMEHeHUeM NpoOCMeuuux Cceoucms
Queyp; oyeHusamv pasmepvl peanbHblX
00bEKMO8 OKPYAHCAIOULe20 MUPA

[Taparpad

Cnoxenune

)41

BbIYUTAHHUC

IMOJIOKUTCIIbHBIX

)41

11

OnepupoBath Ha 0a30BOM YpOBHE




6 OTPUIIATEIBHBIX YHCEIT NOHSATUSIMU:  PAIlMOHATBHOE  YHUCIIO;
31 CrnoxeHue gucel ¢ JlelicTBUSI ¢ MOJIOKUTEIBHBIMU 2 HCIIOJIb30BaTh  CBOMCTBA 4YHCENl |
TIOMOIIIBIO Y OTPULIATEIIbHBIMU YHUCIIAMH. npaBuia JEHUCTBUN C pallMOHAIBHBIMU
KOOPJIMHATHOM NPAMOi YHCJIaMU npu BBIIIOJTHCHU U
32 Cnoxenue 2 BBIYMCIICHUN;, COCTaBJIAThH YHMCJIOBBHIC
OTPHUIIATEIILHBIX YHCET BBIPAKCHUS npu pelieHuu
33 CrnosxeHue 9ucen ¢ 3 MPAKTUYECKUX 3a7a4 U 3a/1a4 U3 IPYyTUX
pa3HBIMU 3HAKAMHU y4eOHBIX  IMPEIMETOB;  BBINOJHSITH
34 Breruutanue 3 CIIOKECHHUE u BBIYUTAHHC
Kontponbnas pabota Ne 1 MOJOXKUTEIBHBIX W OTPULIATEIBHBIX
10 mo teme «CroxeHue YUCCJ, BBIYUCIATH YHUCIIOBOC 3HAYCHHC
U BBIYUTAHUE 6YKB€HHOFO BBIPAXKCHUSA IIPU 3aJaHHBIX
IIOJIOKUTEJIbHBIX U 3HA4YCHUAX 6YKB, HaxoauTb JJIMHY
OTPULIATEIIbHBIX YHUCEII» OTpE3Ka Ha KOOpI[I/IHaTHOI\/’I HpHMOI\/'I
3Has  KOOPJAMHAThI ~ KOHIIOB  3TOTO
OTPE3KA; BbINOIHAML BbIYUCIEHUS, 8
MOM YUCe C UCNOb308AHUEM NPUEMOS
PAYUOHATLHBIX BbIYUCTICHUL,
000CHOBbIBAMD aneopummbl
BbINONHEHUS.  OelCMmBUll, COCMABIAMb
YUCTIOBbIE BLIPANCEHUS U OYECHUBAMb UX
SHAYeHUs Npu peuleHuu NpaKxmudeckux
3a0ay u 3a0ay u3z Opysux y4yeOHvIX

npeomemos.
[Taparpad | YMHOXeHUE u JETICHUE MOJIOKUTEIBHBIX u 12 OnepupoBath Ha 0a30BoM ypoBHe®
7 OTPUIIATEIBHBIX YHCEII MOHATHSAMM:  MHOXECTBO,  DJICMCHT

6 351ech u nasee — pacro3HaBaTh KOHKPETHBIE IIPUMEPHI OOIIMX MOHATUH 10 XapaKTEPHBIM IIPU3HAKAM, BBIIOJIHAT A€HCTBUS B COOTBETCTBUM C ONPEEICHAEM U NPOCTEHIIMMU
CBOMCTBAMH MTOHATHH, KOHKPETU3NPOBATH IIPUMEPAMHU OOIINE TOHITHS.




35 VYMHOXKEHNE

36 Jenenne

37 ParmmonanbHbie dnciaa
38 CBolicTBa IEUCTBHUH C

PpandruOHaJIbHBIMHA
qucjiaMHu

KonTponbHbie paboThI
Ne 11 u Ne 12 mo Teme
«YMHOKEHHUE U JCICHUEC
MMOJI0KUTEIbHBIX
OTPULIATEIILHBIX YUCET»

Ilepsuunoe
npeocmasienHue 0 MHONICECmBe
PAYUOHATbHBLX yuceil.
JIlecTBUA C palMOHAIbHBIMU
YHCIJIAMH. Hcnons3oBaHue
OyKB 11 0003HAYEHUS YHUCEII,
BBIYHCIICHHE 3HAYCHUS
anreOpanyeckoro BhIPaKCHUS.

npeoOpa3oBaHue

aNreOpanyeckux  BBIPAKECHUI.
Pasnocmo MHOCecms,
oononeHue  HO  OONOJHEeHUe

MmHoocecmaa. llosenenue HYJA U

ompuyamenbHulX — uucel 8
Mamemamuke OpegHoCMmU.
Pornv  Jluogpanma.  Ilouemy

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

WINWW

MHOJKECTBA, MMOJMHOKECTBO,
MIPUHAIJICKHOCTD; 3a/1aBaTh MHOKECTBA
MEPEUNCIICHUEM 170.4 3JIEMEHTOB;
HAXOJUTh IepeceyeHue, oObeIuHEHHE,
MIOAMHOKECTBO B IPOCTENIINX
CUTyallMsIX; ONEpPUpPOBaTh HAa 0a30BOM
YPOBHE TMOHSTUAMHU: PalMOHAIBHOE
YHUCJIO; HKCHOJIb30BaTh CBOWCTBA YHUCEI
u [paBuia IIEUCTBUU C
palrOHAIbHBIMA YUCIIaMU npu
BBITIOJIHCHUN BBIYMCIIEHUN; OLECHHUBATH
pE3yJIbTaThl BBIYUCIEHUN TPU PELICHUN
MPAKTUYECKUX  3aJay;  COCTaBIATh
YHCJIOBBIE BBIPAXKEHUSI TPU PEIICHUU
MPAKTUYECKUX 3a7a4 U 3a7a4 U3 APYTUX
y4eOHBIX  MPEIMETOB;  OINUCHIBATh
OT/CJIbHBIE BBIJAIOIINECS PE3YJIbTATHI,
MOJIyYEHHbIE B XOJI€  PAa3BUTUSA
MareMaTUKH  KakKk  HAayKd;  3HaTh
IIPUMEPBl MATEMAaTHYECKUX OTKPBITHI
Y UX aBTOPOB, B CBSI3U C OTEUYECTBEHHOMN
¥ BCEMUPHOM MCTOpHEH® BBINOIHATE
YMHOKEHUE u JICTICHUE
MOJIOKUTEIBHBIX W OTPULIATEIBHBIX
YHUCEJI, BBIYUCIATh YHCIOBOE 3HAUYCHUE
JIPOOHOTO BBIPAKEHUS;, ONEPUPOEaAmbs’

7 3nech u Jajie€ — 3HaTh OIPEACIICHUE TOHATUSA, YMETD ITOSICHATH €0 CMBICJI, YMETH UCIIOJIb30BATh IIOHATHE U €TO CBOMCTBa IIpyu TPOBCACHNUN paccymaem/lﬁ, JA0Ka3aTcJIbCTB,

peLICHUH 33/1a4.




NOHAMUAMU. MHOICECMBO,
Xapaxmepucmuxu MHOJICeCmsa,
IeMeHm MHOJICeCm8a, nycmoe,
KOHeuHoe U DeCKOHeyHOoe MHOHCECmEO,
HOOMHOMCECMBO,  NPUHAOJIEIHCHOCHIb,
onpeoensimo NPUHAOTIEIHCHOCHIb
9NIeMeHmMa MHOI*CeCm8y, 00beOUHEeHUIO
U nepeceueHuro MHOJNCecms, 3a0aeams
MHOIHCECMBO C NOMOWBIO NEPEUUCTICHUS]
INEMEHMO8,  CIOBECHO20  ONUCAHUSL,
onepuposamv NOHAMUAMU:
PAYUOHATbHOE — YUCTO,  MHOINCECMBO
PAYUOHATILHBIX YUCEe]l, 2e0MempuiecKas
uHmepnpemayus. HamypaibHulX, Yeblx,

PAUYUOHAIbHBIX, BbINOJIHAMb
BblYUCTIEHUA, 6 mom qucie C
Ucnoib3oearuem npué’moe
PAUYUOHAIbHBIX 6bl"luCJZ€HML‘£/,
000CHOBbIBAMD ajleopummbl

8bINOJIHEHUsT OeUCMEULl,  COCMABIAMDb
YUCTI08bIE BLIPANCEHUS U OYECHUBAMb UX
3HAYEeHUs NPU peuleHuu NPaKmudecKux
3a0ay u 3a0ay u3z Opysux y4yeOHvIX

npeomemos, onepuposama
NOHAMUAMU.  YUCA0B0€  PABEHCMEBO,
ypasHeHue, KopeHb VpAasHeHUs,
peuterue VPABHEHUS;

xapakmepuzoeanib 6K1A0 ebzdaiou;uxc;z




MaAmMemMamuros 8 paseumue
mamemMamukyu U UHBIX  HAYYHBIX
obnacmeil.

[Taparpad 8 Pemenue ypaBHeHui 15 Onepuposambw NOHAMUAMU.:

39 PackpriTre ckoO60k [IpaBuno PaCKpBITHS CKOOOK, 3 paseHcmaeo, YUCcrI080€  PaBeHCMmaO,

40 Kosddurment Kod(pummenT, TIPUBEACHNC 2 ypaemneHue, KOpeHb ypaeneHus,

41 T[To106HbIE CIaraeMbie MOZIOBHBIX. 3 peuienue ypasuenus, yucnogoe

Konrtponenast paGora Nel2 1 HepaseHcmeao (npu usydeHuu Oopyeux
o TEME «Pemenne pazoenos)
ypaBHEHUI»
42 Pewenne ypasHenui PaBeHCTBO, UMCIOBOE DABEHCTBO, 2
42 Pemenne 3a1ad € TMOMOMIBIO | ypaBHEHHE, — KOPEHb  YPaBHEHHS, 3
YPaBHCHHH pelLlIeHUEe YpaBHEHUS
Kontponbaast pabora Nel3 1
no teMe «Perienue 3aaa4d C
MMOMOIIBIO YPABHCHUW)

[Taparpad | KoopauHatel Ha MIIOCKOCTH 13 [IpencraBnsath gaHHbIE B BHUJIe TAOJUII,

9 auarpamMM; — 49uTaTh  uH(OpMaImio,

43 [leprieHIUKYISIpHBIE Bzaumnoe pacnonosicenue 08yx 2 MPEICTAaBICHHYI0O B BHUJAE TaOJHUIIbI,

psiMbIe npaweix. W300paxkeHne uwncemn IUarpaMMbl;  pemiaTh — HECJIOXKHbIE

44 [TapayutenpHBIC IPSIMBIE | HA YMCIOBOM (KOOPAMHATHOM) 2 CIO)KETHBIE 3a7a4¥ Pa3HbIX THUIIOB Ha

45 KoopaunatHas MIPSIMOA. Cronbuatsie 3 BCE apu(pMETHIECKNe  JICUCTBUS;

MJIOCKOCTh JMarpamMMel. N3Bneuenue CTPOUTH MOJICNIb YCIOBUS 3ajadyu (B

46 Cronouarsie uHpopMalu U3 JUarpamM. 2 BUJIC¢ TAOJMIIBI, CXEMBbI, PHUCYHKA), B

JuarpaMmabl Cronbuatsle AuarpamMMmal. KOTOpOI71 JaHbl 3HAYCHUSA IBYX M3 TpéX
47 Fpa(bI/IKH H3o6pa9fceHue duaepajww no 3 B3aMMOCBSA3aHHBLIX BEJIWYUH, C IIEJIbIO
KOHTpOJ'IBHaH pa60Ta No | Hucnoeobim oannvim. Ilonsarue o 1 IIOHUCKa pE€IICHUA 3aJa4u,
14 1o TeMe paBEHCTBE duryp. OCYILIECTBIATh croco0 MIOMCKA
«KoopiuHATEI Ha LenTpanbHas, oceBast u pelieHuss  3ajauyw, B KOTOPOM




IITIOCKOCTH»

3epKaJibHas CUMMETPHUH.
N300paxkeHre CUMMETPUYHBIX
¢duryp. PelieHne nmpakTHuecKux
3a1a4 c IIPUMEHEHUEM
IPOCTEHIIIMX CBOMCTB (pUTYP.
Pemienne  TEKCTOBBIX  3amad
apu(PMETHIECKUM  CIIOCOOOM.
Pemenue HECJIOKHBIX
JOTUYECKUX 3anad. PeuweHue
JIO2UYECKUX 3A0ai C NOMOUbIO
epacghos, mabuy.

paccyXJeHHe CTPOUTCS OT YCIOBUA K
TpeOOBAHMIO WJIM OT TpeOOBaHUS K
YCIIOBUIO; COCTaBIIATh IUTAH PEIICHUS
3aJlauM; BBLAENATh OTallbl PEIICHUs
3a]1a4y; UHTEPIIPETUPOBATD
BBIUMCJIMTEIbHBIE  PE3YJIbTaThl B
3ajjadye,  MCCIEN0BaTh  IOJTYYEHHOE
pellleHrne 3aJaud; 3HaThb pasiduue
CKOpocTell 00BEKTa B CTOSYEH BOJIE,
IPOTUB TEUYCHHUS M TIO0 TEUCHHUIO PEKHU;
pemaTh 3a7a4d Ha HaXO0XJACHHUE YacTU
Yyclia ¥ YHCa 10 €ro 4acTH; pemiathb
3aJlayd pa3HbIX TUNOB (Ha paboTy, Ha
MOKYTIKH, Ha TIBUKCHHE),
CBSI3BIBAIOIITNX TpH BEJIMYUHBI,
BBIICTISITh 9TH BEJIMYUHBI U OTHOIIIECHUS
MEXJy HUMH; HAXOAWUTh HPOLEHT OT
4yciaa, YUCIO IO MPOLEHTY OT HEro,
HaxXOJMUTh IPOLIEHTHOE  OTHOILIEHUE
JBYX YHCEI, HAXOAUTh MPOLEHTHOE

CHMKCHUC nJIn IIPOLICHTHOC
ITIOBBIIICHUC BCJINYHMHEI, peuiaTb
HCCJIOXHBIC JJOIT'MYCCKHEC 3agadu

METOJOM pAaCCYKICHHW; BBIIBUIaTh
TUIIOTE3BI O BO3MOKHBIX IIPENEIIBHBIX
3HAYEHUAX MCKOMBIX BEJIMYMH B 3a7a4e
(nenathb NPUKUJKY); pemarb
IIPAKTUYECKUE 3a7a4¥ C IPUMEHECHHEM




IIPOCTENIINX CBONCTB ¢uryp;
ONIEPUPOBATh HOHATUAMU:
NEePHEeHAUKYJIIPHbIE npsMbIe,
napajjieNbHble IpsMbIe, KOOpAUHATHAsS
IUIOCKOCTb, OCh abcLMCC, OCh OP/AMHAT,
rpauK; CTpOUTh NEPIEHAUKYJIISIPHBIE U
napajjieibHble MpPSIMBIE C ITOMOILBIO
YEPTEKHBIX UHCTPYMEHTOB, CTPOUTH Ha
KOOPJIMHATHON IIJIOCKOCTH TOYKH U
¢Gurypsl Mo 3aJaHHBIM KOOpIMHATaM,
ONpeaeNsITh KOOPANHATHI TOYEK, YUTATh
rpadUKy MPOCTEUIINX 3aBUCHUMOCTEH;
onepuposamb NOHAMUAMU.
HAMypaibHoOe  HUCNO,  MHOIHCECMEO
HAMYPANbHLIX — YUCen, yYenoe YUCTO,

MHOICECMBO yenvix yucer,
00bIKHOBEHHAsL  OpoOb,  OeCAMUYHAS
0pobwb, cCMeuanHoe yucio,

PAYUOHANbHOE — YUCTO,  MHONCECMBO
PAYUOHATLHBIX YUCET, 2e0MEeMPUYECcKas]
uHmepnpemayus HamypaibHulX, Yeblx,
PAYUOHATBHBIX, COCMABIAMb YUCTIO8blE
BbIPANCEHUS. U OYEHUBAMb UX 3HAYEHUS
npu peulenuu NPaKmudeckux 3aoad u
3a0ay u3z opyaux y4eOHbIX NpeomMemos,
onepuposamu NOHAMUAMU.
cmonbuamole Ouazpammol, MadIUYbL
OAHHBIX, CpedHee apugmemuyeckoe;




u381eKams, ungopmayuio,
npeocmasienuylo 8 mabauyax, Ha
ouazpammax;, cocmaeiims maoauysl,
cmpoums  0uazpammvl  HA  OCHOBE

OaHHbIX, u38neKams,
UHmMepnpemuposamy u
npeobpazosvieanv ungopmayuio,

npeocmasienuyo 8 mabauyax u Ha
oUaspammax, Ompaxicarouyio ceoucmea
u Xapakmepucmuxu PpeanbHbIX
npoyeccos U SGIEHUll,  peuams
npocmole U CLOJNCHbIE 3A0A4U PA3HBIX
MUnos, a maxice 3a0ayu NOEbIUEHHOU
mpyoHoCmu,  UCNOAb306AMb  PA3HbLE
Kpamkue 3anuci Kaxk mMooeiu mekcmos
CHOJICHBIX  3a0a4 Ol NOCMPOEHUs.
NOUCKOBOU CXeMbl U peuleHus 3a0ad;
3HaAMb U NpuMeHams» o006a cnocoba

noucka peuenus 3a0a4 (om
mpebosanus K YClo8uro u om YCio6ust K
mpebo8anuio), MOOenuUposams

paccysxcoenuss npu  NOUCKe peuleHusl
3a0ay ¢ noMoOwwblo  epagh-cxemol,
8bI0EIsIMb IMANbl peutenus 3a0ayu u
cooeporcanue Kaxic002o amana;
UHMEPNPemupos8ams BblYUCIUMETbHbLE
pe3yibmamsl 8 3a0ave, UCCIe008amb
NOJIYYeHHOoe peuterue 3a0auu,




AHATUBUPOBAMD BCEBO3MOIICHBIE
cumyayuu  83auUMH0O20 PACHONONCEHUS
08YX 00beKmos U  U3MeHeHue Uux
Xapakmepucmuk — npu  COBMECHHOM
08UdCEeHUU (ckopocm, epems,
paccmosiHue) npu peweHuu 3a0ad Ha
ogudicenue 08YX 00BEKMo8 Kak 8
OOHOM, MAK U 8 NPOMUBONOJONCHBIX
Hanpaeienusx, uccnedosams
BCEBO3MOJICHBIE cumyayuu npu
peutenuy 3a0a4 Ha 08udiceHue no pexe,
paccmampusams — pasuvie  CUCHEMbl
omcuéma, pewams pazHOOOpa3Hbvle
3a0a4u  «HA wacmuy,, pewamsv U
000CHOBbIBAMb CB0E  peuleHue 3a0ay
(6vb10enssmo Mmamemamuueckyo 0CHOBY)
Ha HAX0dCcOeHue 4acmu 4ucia u yucia
no e20 4acmu HA OCHO8e KOHKDPEMHO20
cmvicna  Opodbu;  0co3Hagamv U
00BACHAMb ~ UOEHMUYHOCMb 3404y
PA3HLIX  MUNO0G, CEA3bIBAIOWUX MPU
genudUHbl (Ha pabomy, HA NOKYNKU, HA
osudicenue);, 8blOeNsIMmb IMU BEIUYUHDL
U OmMHOWleHUs — MedNcOy — HUMU,
NPUMEHAMb UX NpU peueHuu 3a0ad,
KOHCMPYUPO8amb cobocmeenHvle
3a0a4u YKA3AHHbIX MUN08, BblOeNAMb
npu peweHuu 3a0ay XapaKxmepucmuku




paccmampusaemou 8 3a0aue
cumyayuy, OmiauyHvle Om pPeanbHblX
(me, om KOmMopwvIx abCMpPazupos8aIucy),
KOHCMPYUpo8ams HOGble CUMYayuu ¢
VUEéMoOM  SMuUx  Xapakmepucmuk, 6
YACMHOCMU, NpU peuleHuu 3a0ad Ha
KOHYeHmpayuu, VUUMbIEAND
NIOMHOCMb  8ewjecmsea, peulams U
KOHCMpYyuposams 3a0adyu Hd OCHOGe
pACCMOMpPEHUsi peanvbHblX CUMYaAyutl, 6
KOMOpulX He mpebyemcs MOYHbIU
BLIYUCTUMENbHBIU Pe3VIbManm, peulamas
3a0a4u  Ha  OBUdCEHUe NO  peKe,
paccmampueas — pazHvie  CUCmeMbl

omcuema, U3871eKamo,
UHMeEPNPemuposamy u
npeobpaszosvieams — uHGopmayuro o
2eomempuiecKux Queypax,

npeocmasnenuylo  Ha  depmedcaxd
pewams  npakmuyeckue 3a0avyu  C
NpUMeHeHueM NpoCmeutux Cceoucms

duayp.

IToBTopenne. Pemenne 3amad. MiToroBast KOHTpoJIbHAsE paboTa 15

48 Hrorosoe moBTOpeHue kypca 5-6 kiaccoB. KoHTposbHas 15
paboTta

Hroro 170




OIIMCAHUE YYEBHO-METOJINUYECKOI'O
N MATEPUAJIBHO-TEXHHUYECKOI'O OBECIIEYHEHUA
OBPA3OBATEJIbHON JEATEJIBHOCTHU

HopmaTuBHbBIE JOKYMEHTBI, IPOrPAMMHO-METOIMYECKOoe 0o0ecneuyeHue,
JIOKAJIbHbIE AKThI

1. ®denepaibHBII TOCYIapCTBEHHBIH 00pPa30BaTENBHOIO CTAHAAPTa OCHOBHOTO
obmero oopaszoBanus (mpukaz Munoo6pHayku P® ot «17» aexadps 2010 roma Ne
1897) ¢ uzmenenusamu (rpukaz Munoopaayku PO ot «29» nexadbps 2014 roma Neo
1644);

2. TlpumepHas ocHOBHas  00pa3oOBaTENbHON MPOTrpaMMbl OCHOBHOI'O OOIIETO
oOpazoBanus (pemieHue GeaeparbHOro yueOHO-METOANISCKOr0 00hEAMHEHUS T10
oO1eMy o0pazoBanuio oT «8» ampesst 2015 roga Ne 1/15).

Y4eOHo-MeToquYecKHEe MATEPUATIBI

1. YMK

- Marematuka. 5 wimacc : y4eb. I ydamuxcs —00mieoOpas3oBar.
opranuzanuii / H.5l. Bunenkun, B.U. )Koxos, A.C. Uecnokos, C.W. lIBapudypa. —
33-e u3a. crep. - M : Muemosuna, 2014 — 280 c. : ui.

- Marematuka. 6 kiacc : yuel. s oOmieoOpa3oBaT. opraHuzanui : B 2
gactsax/ H.S. Bunenkun, B.M. XKoxos, A.C. Uecnokos, C.U. IlIBapudypa. — 40-¢
u3a. uctp. - M : Maemo3uHa, 2021

2. IleuaTHble mocoOMsI

2.1. KomrurekT Tabmuiy mo matematuke 5 kiace (21 mr., 50*70 cm,
namunupoBaHubie) / M. : OO0 «ATtmacy

2.2. IlopTpeTsl yU4EHBIX-MATEMATUKOB. JIeMOHCTPAIIMOHHBIA MaTEPUAIT JJIs1 LIKOJIbI
/ M.: Alipuc-Jlunaktrka

3. KomnbrorepHbie 1 HHGOPMALMOHHO-KOMMYHUKAIIMOHHBIE CPEACTBA
00y4eHus
3.1 DnekTponHoe u3nanue «Marematuka, 5-11 kimacc. [Ipaktukym», 3A0 «1C».

4. UnpopMauMoOHHbIE HCTOYHUKHU

4.1. http://fcior.edu.ru/ - eqrHOE OKHO AOCTYIA K 00pa30BaTEIBHBIM peCcypcaM
4.2. http://school-collection.edu.ru — eauHas KOJUIEKIUS IU(POBBIX
00pa3oBaTeIbHBIX PECYPCOB

4.3. http://www.fipi.ru/ - dbenepanbHblii HHCTUTYT MEIArOTMYSCKUX U3MEPEHUI:
HOpMaTHBHO-TIpaBoBast 0aza OI'D, oTkpeIThIN OaHk 3aganus OI'D (MmaTemaTnka)
4.4. http://alexlarin.net/ - nadopmanmonnas moanepkka npu noaroroke k OI'D
110 MaTeMaTUKe

4.5. http://sdamgia.ru/ - o6pazoBaTenbHbIA TOPTAJ IS TOJATOTOBKH K dK3aMEHAM

5. Texuuueckue cpeacraa


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

5.1. IlepcoHanbHBIN KOMIIBIOTED
5.2. MynpTuMenitHas 10CKa

6. YueOHO-TpaKkTHYecKOe 000py/A0BaHHE

6.1. AynuTopHas 1oCKa ¢ MAarHUTHOM MOBEPXHOCTHIO U HA0OPOM MPUCTIOCOOTEHUI
JUTSL KPETUICHUSI TaOIuI]

6.2. JIocka MarHuTHas ¢ KOOPAUHATHOMN CETKOM

6.3. KOMIUIEKT HHCTPYMEHTOB KJIACCHBIX: JIMHEHKA, TPAHCIIOPTUP, YToabHUK (30°,
60°), yronbHuk (45°, 45°), 1MpKyIIb



	Выпускник получит возможность научиться в 5-6 классах для обеспечения возможности успешного продолжения образования на базовом и углублённом уровнях
	Выпускник научится в 5-6 классах 
	(для использования в повседневной жизни и обеспечения возможности успешного продолжения образования на базовом уровне)
	Учебно-тематический план курса математики в 5 классе
	Учебно-тематический план курса математики в 6 классе
	Элементы теории множеств и математической логики
	Множества и отношения между ними
	Операции над множествами
	Натуральный ряд чисел и его свойства
	Запись и чтение натуральных чисел
	Сравнение натуральных чисел, сравнение с числом 0
	Действия с натуральными числами
	Деление с остатком
	Алгебраические выражения
	Обыкновенные дроби
	Среднее арифметическое чисел
	Проценты
	Задачи на все арифметические действия

	СОДЕРЖАНИЕ УЧЕБНОГО ПРЕДМЕТА МАТЕМАТИКА в 6 классе
	Операции над множествами
	Элементы логики
	Высказывания
	Свойства и признаки делимости
	Разложение числа на простые множители
	Алгебраические выражения
	Делители и кратные
	Обыкновенные дроби
	Отношение двух чисел
	Проценты
	Положительные и отрицательные числа
	Задачи на все арифметические действия
	Задачи на движение, работу и покупки
	Задачи на части, доли, проценты
	Логические задачи
	Тематическое планирование реализует один из возможных подходов к распределению изучаемого материала линии учебно-методических комплексов (УМК) по математике Н.Я. Виленкина и др. 5-6 классов.
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