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HHOACHHUTEJIBHASA 3AIITMCKA

HopmaTuBHas 6a3a nporpaMmmbI:

ApnantupoBanHas obiieoopasoBatenbHas mporpamma MBOY « COIII Ne 29» pa3pabortana Ha

OCHOBE

- @epepanpHOTO 3aK0HA OT 29.12.2012 Ne 273-D3 "O6 o6pazoBanuu B Poccuiickoit
Oenepanun,

- Konsenumu OOH o npaBax pebeHka,

- Koncturynuu PO,

- [Ipukaza Munucrepcta oopazoBanust PO ot 30.08.2013 r. Nel1015, «O06 yrBepx)aeHun
[Mopsiaka opraHn3aiy U OCYIIECTBICHUS 00pa30BaTEIbHON JAEATEILHOCTH M0 OCHOBHBIM
00111e00pa30BaTEIBLHBIM MPOTpaMMaM — 00pa30BaTEIHLHBIM MPOrpaMMaM HadaJIbHOTO OOIIEero,
OCHOBHOT'O OOIIIETO ¥ CpeHEero oO0Iero oopazoBaHus»,

- [Tpukaza Munoopuayku P® ot 19.12.2014 r. Ne1598 «O06 yrBepxkaenun heaepaabHOTO
TOCY/IapCTBEHHOT'O 00pa30BaTeLHOTO CTaHAapTa HA4YaIbHOTO O0IIEro 00pa3oBaHuUs
00yJaroIMXCs C OTPAaHNICHHBIMU BO3ZMOXKHOCTSIMH 3JI0POBBS;

[Tpuka3z MunoOpuayku P® ot 17 nekabpst 2010 roga Ne 1897 ¢ usmenenusimu ot 31.12.20115

roaa «O06 yTBepkaeHUH (PeaepaTbHOTO TOCYAapCTBEHHOTO 00pa30BaTEIbHOTO CTaHIapTa

OCHOBHOT'O 00111eT0 00pa30BaHUMY,;

- [IpumepHas aganTupoBaHHAsi OCHOBHAs 0011e00pa3oBaTebHas porpaMma 00pa3oBaHus

00y4aroMXCsl C YMCTBEHHON OTCTaJIOCThIO (MHTEUIEKTyaIbHbIMU HApYILIEHUsIMHU) OT 22

nexabpst 2015 r. Ne 4/15;

[Tucemo Muno6payku P® ot 18.04.2008 Ne AD-150/06 «O co3nanuu yCIOBHI sl MOTYYCHUS
00pazoBaHMs JETHMH C OTPaHHYEHHBIMHA BO3MOYKHOCTSIMH 3/I0POBbBSI»;

- OcHOBHas 00OpazoBarenibHas MporpaMma 0CHOBHOTO obmiero oopaszoBanus MBOY  «COIII Neo

29».

- IMHAK y4eOHO-MeToandecknx komruiekcoB (YMK) «MatemaTtuka» st 5 — 6 ki1accoB, aBTOPbI

H. 5. Bunenkun u nip.
AnanTupoBaHHas 00pa3oBaTeNIbHAs MpOorpaMMa HarpaiieHa Ha y/10BJIeTBOpeHHe
NMoTpedHoOCTe:
yuawuxcs - B mporpaMMax 0Oy4eHHUsI, CTHMYJIUPYIOIINX Pa3BUTHE IMO3HABATEIILHBIX
BO3MOYKHOCTEH YYCHHKA, B OCBOCHHH OCHOB JIMYHOCTHOTO CaMOOIIPEICTICHUS;
pooumereli — B 00SCIICUCHNHN YCIOBUH I Pa3BUTHsI HHTEIJICKTYaJIbHOTO TTOTCHIIMAJIA
YYEHHKA, MOJyYEHUSI UMU BBIOPAHHOH CIIEITUATbHOCTH;
obujecmea — B peanuszaiu o0pa3oBaTeIbHBIX IPOrpaMM, 0OECIIEYUBAIOIINX BOCIIUTAHUE Y
yUYaIINXCS TAaKUX JMYHOCTHBIX Ka4eCTB, KaK CIOCOOHOCTH K BBIOOPY, TOTOBHOCTH K
OTBETCTBEHHOCTH, COTPYIHUYECTBY, OPUEHTAIMS HA HPABCTBEHHYIO OLIEHKY U CAMOOIICHKY.

Pe3yabTaToM peanusanum aganTupoBaHHOH 001eodpa3oBaTeabHOM nporpammbl MBOY
«COMI Ne 29» aBnsercs opnaaenue oOydaromumucs ¢ OB3 none3HsIMu A1 HUX 3HaHUSIMU,
YMEHHUSMHU U HAaBBIKAMHU, JOCTHKEHUSI UMU MAaKCUMAJIbHO JOCTYITHOTO YPOBHS KU3HEHHOU
KOMIIETeHIIUN; OCBOEHUE (popMaMU COLIMATBHOTO MOBEIEHHUS; CIIOCOOHOCTh peaTH3alii UX B
YCIOBUSX CEMBH M OOIIECTBA.

B ocHOBe peanmuszanuu  aAanTUPOBAHHOW  0Opa3oBaTENbHONW  MPOTPAMMBI  MOJOKEHBI
AeATeIbHOCTHBIN U NU(depeHIHPOBAHHBINA OAX0ABI

N3yueHne MaTeMaTUKU B OCHOBHOM IIKOJIE JJOJKHO 00ECTICUHTh:

OCO3HAHUWE 3HAYEHHS MATEMATUKH B ITOBCEHEBHON )KM3HU YEJIOBEKA;

(bopmupoBanue IpEACTABICHUN O COLMAIbHBIX, KYyJIbTypHBIX U
HUCTOPUYECKUX (PaKTOpax CTAHOBJICHUS MATEeMAaTHYECKON HAYKU;



(dopMHpoBaHUE peCTaBICHUM 0 MaTeMaTHKe KaK qacTu
0OIIEYeIOBEYECKON KYJIbTYpbl, YHUBEPCAIbHOM S3bIKE HAYKH, MO3BOJISIOIIEM
ONMCHIBATH U U3Y4aTh peabHbIEC IPOLIECCHI U SBJICHUS.

B pe3ynbraTe u3yuyeHus MaTeMaTUKH OOyYarolIuecsl pa3BUBAIOT JOTMYECKOE
M MaTeMaTU4YecKOe MBIIUICHHE, MOJIy4aloT MPEJCTaBICHHE O MaTeMaTUYECKUX
MOJIEJISIX; OBJIAJIEBAIOT MAaTEMAaTUYECKUMHU PACCYXACHUSIMH; y4yaTcsi HPUMEHSThH
MaTeMaTU4YeCKue 3HAaHUA TPU PELIEHWH PA3IMYHBIX 3a/7ad W  OLICHUBATh
MOJIYYEHHbIE DPE3YyJbTaThl; OBJAJECBAIOT YMEHUSMHU pEIICHHs Y4YeOHBIX 3ajady;
Pa3BUBAIOT MATEMATUYECKYIO HHTYUIHIO.

OBHIASA XAPAKTEPUCTUKA YYEBHOT O INIPEJIMETA

Mamemamuka - OIVH W3 BAXKHEHIIMX KOMIIOHEHTOB MAaTEMaTHYECKOTO
oOpa3oBaHMs, HEOOXOMUMBIA I TPUOOPETEHHS KOHKPETHBIX 3HAHUH O
NPOCTPAHCTBE W TPAKTUYECKH 3HAYUMBIX yMEHHH, (HOPMUPOBAHUS SI3BIKA
ONMHUCaHUs OOBEKTOB OKPYXAIOIIETO MHUpA, ISl Pa3BUTHUS TMPOCTPAHCTBEHHOTO
BOOOpaXCHHSI W WHTYUIIMH, MaTeMaTH4YeCKOW KYJIbTYpbI, IS SCTETHUYECKOTO
BOCITUTAaHUSI O0YJarOITUXCS.

WuterpupoBanublii  yueOHbIH mpenMer «Martematuka»  9-6  KIaccoB
SBIISIETCSI HEIMOCPEJCTBEHHBIM TIPOJIOJDKCHHEM Kypca MaTeMaTWKH HadajdbHON
IIKOJIBI, CHUCTEMATHU3HpYyeT, 0000IIaeT W pa3BUBaeT IMOJNyUYCHHBIC TaM 3HAHUS,
MO3BOJISIET YYaIIUMCSl aJalTHPOBATHCS K HOBOMY YPOBHIO W3YYEHHs MpeaMera,
co3faeT HEOOXOJUMYI0 OCHOBY, Ha KOTOpOWM OyayT O0a3upoBaTbcs ydeOHBIE
npenMetsl «Anrebpa» u «l'eomerpusi» 7-9 kmaccoB. B kypce maremartuku 5-6
KJIACCOB  MPEJCTABIICHBI CIEAYIOIIUME CcoJep)KareiabHble JuHuM: «Yucnay,
«TekcroBble 3amaum», «CTaTUCTHKAa M TeOpUs BeposiTHOcTew», «Harnsgnas
TE€OMETPHSY.

B pamkax ykazaHHBIX COJEP)KATENBHBIX JIMHUNA PEIIAIOTCA CIEAYIOLUe
3a/1auu:

- Pa3BUTHE MMOHATHUS YUCIIA;

- pPa3BUTUE BBIUMCIUTENBHOW  KYJIbTYpbI, OOY4YEHHE MPOCTEHIIUM TIpUEeMaM
MPUKUIKA U OIICHKH PE3yJIbTAaTOB BHIYUCIICHH;

- pa3BUTHE T'€OMETPUYECKHUX MPEICTABICHUM ydaluxcs, oOpa3HOTO MBIIILICHHUS,
MIPOCTPAHCTBEHHOTO BOOOPaKEHUS, N300pa3UTEIbHBIX YMECHHUI;

- OBJIaJIeHUE (POPMATIbHBIM aNapaToM OYKBEHHOTO UCUMCIICHUS;

- (dopMHupoBaHWE YMEHHS BOCIHPUHMMATh M KPUTHYECKH AaHAIH3UPOBATH
nH(MOPMAITNIO, IPECTABICHHYIO B Pa3IMYHBIX (hOpMaXx.

OIMMCAHUME MECTA YYEBHOI'O IPEJJMETA B YYEGHOM IIJIAHE
VYueOnpiii npenmer «MaTemaTuka» BXOAUT B TMPEAMETHYIO 00JacTh
«Marematrka 1 WHGOPMATHKAY, SIBISICTCS 00s3aTEIBHBIM I U3Y4YeHHS B 5-6
Kiaccax. B yueOHOM 1utaHe Ha ero u3y4eHue OTBOAUTCS:

Kuaace YueOHbIid KoinuecTBo KounuecTBo Hroro
npeamer HeleJIbHbIX Y4eOHBbIX 3a y4eOHbIil
4acos Helelb roj




5 KJacc MaremaTtuka 5 34 170

6 KJ1acc MaremaTtuka 5 34 170

Bcero 3a 2 rona peanuzanuu nporpammel — 340 yaca.

JIMYHOCTHBIE, METAIIPEJMETHBIE U IPEJIMETHBIE
PE3YJIbTATBI OCBOEHUS YYEBHOI'O ITIPE/IMETA

N3yuenne maremaTuku OOECIEYMBAET CICNYIONIUE PE3YJIbTaThl OCBOCHUS
OCHOBHOM 00pa30BaTENbHON MPOTrPAMMBIL:

JUYHOCMHbLE!

1. Poccuiickasi rpaxmaHckas HJISHTUYHOCTh (MATPUOTU3M, YBaXKECHHE K
OrteyecTBy, K TPOILJIOMY M HACTOSIIEMY MHOTOHAIMOHAIBHOTO Hapoaa Poccuw,
YyBCTBO OTBETCTBEHHOCTH W jojira nepea PoauHol, upeHtudukanus ceds B
KauecTBe rpaxiaaHuHa Poccun, CyObeKTHBHAs 3HAYUMOCTh HCIIOJIb30BAHUS
PYCCKOTO s3bIKa U SI3bIKOB Hapoa0B Poccuu, oco3HaHue U ONIyIICHUE JTUIYHOCTHOU
COMPHYACTHOCTU  Cynb0e poccuiickoro Haponaa). Oco3HaHWE ATHHUYECKOU
NPUHAJICKHOCTH, 3HAHUE HUCTOPUU, S3bIKA, KYJIBTYPhI CBOETO HApOJa, CBOETO
Kpas, OCHOB KyJbTYpHOTO Hacjeauss HapojnoB Poccuu wu denoBeuecTBa
(MICHTUYHOCTh 4YEJOBEKa C POCCUMCKOWM MHOTOHAIIMOHAIIBHONW  KYJIBTYPOH,
CONPUYACTHOCTh UCTOPUU HAPOJIOB U TOCYAAPCTB, HAXOJIUBIIUXCS Ha TEPPUTOPHU
coBpeMeHHON Poccun); nHTEpHOpHU3alvs TYMAaHUCTUYECKUX, JEMOKPATUYECKUX U
TPAJULIMOHHBIX I[IEHHOCTEH MHOTOHAIIMOHATBHOTO POCCHMCKOro  OOIIECTBa.
Oco3HaHHOE, YBAXKHUTEIHbHOE U J0OpOKENaTeIbHOE OTHOIICHHE K HUCTOPHH,
KYJIbTYpE, PEIUTUU, TPATUIUSAM, S3bIKaM, IEHHOCTSIM HapoaoB Poccuu m HapooB
MUpa.

2. T'OTOBHOCT, W CHOCOOHOCTH OOyYalIIMXCI K CaMOPa3BUTHIO U
caM000pPa30BaHUIO Ha OCHOBE MOTHBAIIUN K O0yUEHHUIO M TTO3HAHUIO; TOTOBHOCTh U
CIIOCOOHOCTh ~ OCO3HAaHHOMY  BBIOOPY M TIOCTPOCHHMIO  JaJbHEHIIEH
UHANBUAYATbHOW TpaeKTOpuu oOpa3oBaHus Ha 0a3e OPHUEHTUPOBKA B MHUPE
npodeccuii M NPodEeCCHOHAIBHBIX MPEANOYTCHHH, C YYE€TOM YCTOWYMBBIX
MMO3HABATEIbHBIX UHTEPECOB.

3. Pa3BuToe MopampHOE CO3HAHWE H KOMIIETEHTHOCTh B PEHICHUU
MOpaNbHBIX MpoOJeM Ha OCHOBE JUYHOCTHOTO BbIOOpa, (OpMUPOBAHHE
HPaBCTBEHHBIX YYBCTB W  HPABCTBEHHOTO IOBEJICHHS, OCO3HAHHOTO U
OTBETCTBEHHOTO OTHOIIEHUSI K COOCTBEHHBIM IIOCTYIKaM (CIIOCOOHOCTh K
HPaBCTBEHHOMY CaMOCOBEPIICHCTBOBAHUIO; BEPOTEPIUMOCTb, YBAKUTEIBHOE
OTHOLIEHHWE K PEJIMTHO3HbIM YYBCTBaM, B3IVISIAAM JIIOACH WIM HX OTCYTCTBHIO;
3HAHUE OCHOBHBIX HOPM MOpaJid, HPABCTBEHHBIX, JYXOBHBIX UEATIOB, XPAHUMBIX
B KYJBTYPHBIX TpaJulMsIX HapoaoB Poccuu, TOTOBHOCTh HAa HX OCHOBE K
CO3HATEJIbHOMY CaMOOIPAaHUYEHUIO B IMOCTYMNKaX, MOBEACHUHU, PACTOYUTEIHHOM
noTpeduTenbeTBe; CHOPMUPOBAHHOCTh MPEACTABICHUM 00 OCHOBaX CBETCKOM
OTUKHU, KYJIbTYPHI TPATUIIMOHHBIX PEIUTHH, WX POJIM B PA3BUTHH KYJIbTYPHl H
ucropun Poccun U dyeinoBeuecTBa, B CTAHOBJIEHUU TPAXKIAAHCKOrO OOLIECTBA U
POCCUNCKON TOCYyAapCTBEHHOCTH; MOHUMAHUE 3HAYEHUs] HDABCTBEHHOCTH, BEPHI U
pelurud B OKM3HM 4YeloBeKa, cemMbu H ooOmiectBa). ChopMUpOBAHHOCTH




OTBCTCTBCHHOI'O OTHOIICHUA K YYCHHIO, YBAXKWUTCIIbHOI'O OTHOHICHUA K TpPYyAay,
HaJIM4YMUC OIlbITa y4YaCTusl B COOHWAJIbHO 3HA4YMMOM TpPYC. Oco3HaHue 3HAYCHMS
CEMBbHU B JKHU3HHM YCIIOBCKaA U O6I].[€CTBa, IMPHUHATUC LCHHOCTHU CEMEUHOM KH3HU,
YBAXXUTCIIBHOC U 3a00TJIMBOC OTHONICHUE K YJICHAM CBOCH CEMBH.

4.  CdopMHpPOBAaHHOCTb  OTBETCTBEHHOI'O  OTHOIIEHHUA K  YYCHHIO;
YBAKUTEIBHOTO OTHOIIICHUS K TPYY.

5. ChopMUPOBAHHOCThH IIEJIOCTHOIO MHPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Da3BUTHS HAyKM H  OOIIECTBEHHOHW IPAKTHKH,
YUUTBHIBAIOIIETO COLUAIBHOE, KYJIbTYPHOE, S3BIKOBOE, JIYyXOBHOE MHOroo0Opasue
COBPEMEHHOI'0 MHpA.

6. Oco3HaHHOE, YBaXUTEIbHOE U JOOpOXKENIATeIbHOE OTHOIICHHE K
JPYroMy 4YeJIOBEKY, €ro MHEHHMIO, MHPOBO33PCHHIO, KYJbType, S3BIKY, Bepe,
IPAXKIAHCKON MO3UIIMU. ['OTOBHOCTh U CHOCOOHOCTh BECTH JUAJIOT C JAPYTHUMU
JIOJIBMU M JIOCTUTaTh B HEM B3aUMONOHUMAaHUS (UICHTH(UKAIMSA ceds Kak
MOJIHOTIPABHOTO CyOBEKTa OOIIEHHS, TOTOBHOCTh K KOHCTPYHPOBaHHUIO oOpasa
napTHepa MO JUaJioTy, TOTOBHOCTh K KOHCTPYHMPOBAHHIO oOpasza JOMyCTHUMBIX
croco0OB Juajora, TOTOBHOCTh K KOHCTPYMPOBAaHHIO IIpoIlecca auanora Kak
KOHBEHITMOHUPOBAHUSI HWHTEPECOB, MPOIEAYP, TOTOBHOCTh M CIIOCOOHOCTh K
BEJICHUIO TIEPETOBOPOB).

7. OCBOCHHOCTh COITMAJILHBIX HOPM, TPAaBUJ TOBEJAEHHUS, pojeil u ¢opm
COIMATIPHOM JKM3HM B TPYyIIax M COOOIIecCTBaX. YdyacThe B IIKOJILHOM
CaMOYTPABJICHUU U OOIIECTBEHHOW JKM3HU B Mpejiesiax BO3PACTHBIX KOMITCTCHIINM
C Y4YeTOM PETHOHAJBHBIX, ASTHOKYJIBTYPHBIX, COLMAIBHBIX W OSKOHOMHUYECKHUX
ocoOeHHocTel (hopMHUpPOBaHUE TOTOBHOCTH K YYAaCTHUIO B MPOIIECCE YIOPSIOUCHUS
COITMAIBLHBIX CBS3€H M OTHOIICHUH, B KOTOPBIC BKIIFOYCHBI U KOTOpPBIE (POPMHUPYIOT
CaMM ydYaIllhecs; BKIIOYEHHOCTh B HETOCPEJICTBEHHOE T'PaKIAHCKOE YdYacTHeE,
TOTOBHOCTh Y4YaCTBOBAaTh B JKHU3HEHECITEIBHOCTH IOJPOCTKOBOTO OOIIECTBEHHOTO
00BbECIMHECHHS, TPOAYKTHBHO B3aWMOJICHCTBYIOIIETO C COIMAIBLHON Ccpenod u
COITMATIbHBIMU WHCTUTYTaMH; HWJCHTUPUKAIKMSI ceO0s B KadecTBE CyObBeKTa
COIMMAIBHBIX  IIpeoOpa3oBaHUM, OCBOGHHE  KOMIICTCHTHOCTEH B cdepe
OPraHu3aTOPCKON JAEATENbHOCTH; WHTEPUOPHU3AIM IIEHHOCTEH CO3UIATEIBLHOTO
OTHOIICHUA K OKPYXKAIOWIEH JEHUCTBUTEIBHOCTH, LIEHHOCTEH COLMAIbHOIO
TBOpPYECTBA, IIEHHOCTU MPOIYKTUBHOM OpraHU3allud COBMECTHOM JESTEIBbHOCTH,
caMopeali3allii B TpyNNe ¢ OpraHu3aldy, I[EHHOCTH «IpPyroro» Kak
PaBHOMPABHOTO napTHepa, dbopMupoBaHUe KOMIIETEHITN I aHalu3a,
MIPOCKTUPOBAHHUS, OPTraHU3AIlUN JCATSIBHOCTH, PEPICKCHN H3MEHEHHUH, CIIOCOO0B
B3aUMOBBITOJIHOTO  COTPYJIHHMYECTBA, CIIOCOOOB peaau3alid  COOCTBEHHOTO
JUJEPCKOro MOTEHIINANA).

8. ChopMHpOBaHHOCTH IIEHHOCTH 370POBOTO M OE30MAaCHOT0 00pa3a KU3HH,
WHTEpUOpU3ALIMS TIPABUJI HWHIAWBUAYAJIBHOTO M KOJUICKTUBHOTO 0€30MacHOro
MOBEJACHUS B YPE3BBIYAMHBIX CHUTYyaIlUAX, YTrPOXKAIOIMIMX KHU3HU M 3JI0POBBIO
JIIO/ICH, TTpaBWJI MIOBEACHUS HA TPAHCIIOPTE M HA JIOPOTaXx.

9. Pa3BUTOCTH 3CTETUYECKOIO CO3HAHUS YepPe3 OCBOCHHE XYI0KECTBEHHOTO
Hacienuss HapoaoB Poccum u Mupa, TBOPUECKOW JEATEIHHOCTH SCTETHYECKOTO



Xxapakrepa  (CIIOCOOHOCTb ~ MOHUMATh  XYAOXECTBEHHbIE  MPOU3BEIACHMUS;
ACTETHUYECKOE, SMOLMOHAIBHO-IICHHOCTHOE BUJCHUE OKPYXAIOUIEro  MHpa;
CIOCOOHOCTh K 3MOIMOHAJIBbHO-LIEHHOCTHOMY OCBOCHHMIO MHUpPa, CAMOBBIPAKEHUIO
U OpUEHTAIMM B XYJOKECTBEHHOM M HPAaBCTBEHHOM IPOCTPAHCTBE KYJBTYpHI;
YBa)XXEHHE K UCTOPUU KYJbTYpbl cBoero OTeuecTBa, BBIPAXXEHHOW B TOM 4YHCIE B
MOHUMAaHUM KpPacoThl YEJOBEKa; MOTPEOHOCTh B OOIIEHUM C XYAOXKECTBEHHBIMU
MPOU3BEACHUSAMH, C(POPMUPOBAHHOCTh AKTHUBHOIO OTHOLIEHUS K TPaguLUsIM
XYIO)KECTBEHHOM KYJIBTYpbl KaK CMBICJIOBOM, JCTETUYECKOM M JIMYHOCTHO-
3HAYUMOM IIEHHOCTH).

10. CdopMupoBaHHOCTh OCHOB HKOJIOTMYECKOU KYJbTYPHI,
COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO HKOJIOTMYECKOTO MBIIICHUS, HATHYUE
OMbITa  DJKOJOTMYECKH  OPHUEHTUPOBAHHOW  pe(IEKCHBHO-OLICHOYHOW  H
NPAKTUYECKOW  JIEATEIbHOCTH B JKU3HEHHBIX CHUTyallUsix (TOTOBHOCTh K
UCCJICIOBAHUIO TIPUPOJBI, K 3aHATUAM CEJIbCKOXO3SUCTBEHHBIM TPYIOM, K
XYJ0’K€CTBEHHO-ICTETUYECKOMY OTPAKEHHUIO MPUPOJBI, K 3aHITHIM TYPU3MOM, B
TOM YHCJIE IKOTYPU3MOM, K OCYIIECTBIICHUIO PUPOIO00XPAHHON JEATEIBHOCTH).

Memanpeomemnuie.

MeranpenMeTHbIe pe3yabTaThl BKIIOYAIOT OCBOSHHBIE 00YJatONUMUCS
MEXIPEIMETHBIC MOHSATUS U YHUBEPCAIIbHbIE YUeOHbIE IeUCTBUS  (PEryJsiTUBHEIE,
NO03HABaTENbHbIE, KOMMYHHKATHBHBIE).

MesxknpeaMeTHbIe IOHATHS
YcnoBueMm GpopMUpOBaHMS MEXKIPEAMETHBIX MOHATUHN, TAKUX, KaK cUcTeMa, (axT,
3aKOHOMEPHOCTh, (DEHOMEH, aHaJIU3, CUHTE3 SIBIISIETCS OBJIAJIEHUE O0YYaIOIIUMHUCS
OCHOBAaMM YHTATEIbCKOW KOMIIETCHIINHM, TNPUOOPETEHHE HABBIKOB pPalbOTHl C
uH(OopMaIKel, ydacTue B MPOCKTHOM ACATEIHLHOCTH. B OCHOBHOM IIKOJIE Ha BCEX
npeaMeTax OyneT mpojoiikeHa padoTra 1o (GOPMUPOBAHUIO M PA3BUTHIO OCHOB
YyUTATeJbCKOH KommeTeHunuu. OOydaroniyecss OBIAJCIOT UYTEHHEM  Kak
CPEACTBOM  OCYIIECTBIICHHMS CBOMX JAJbHEHIIMX IUIAHOB: MOPOJOJIKECHHS
oOpazoBaHusi © caMO0Opa3OBaHWs, OCO3HAHHOTO TUIAHUPOBAHHUSI  CBOETO
aKTyaJbHOTO W TMEPCIEKTHUBHOTO Kpyra YTE€HHs, B TOM YHCIE JOCYrOBOTO,
MOATOTOBKH K TPYJAOBOW W COIMAIBHON NESITEIbHOCTH. Y BBIMYCKHUKOB OyHeT
chopMupoBaHa MOTPEOHOCTh B CUCTEMATHYECKOM YTCHHH KaK CPEJICTBE MO3HAHUS
Mupa W ce0s B 5TOM MHpE, TapMOHHU3AIMA OTHOIICHUN YeJIOBEKa M OOIIEeCTBa,
CO37aHNM 00pa3a «IMOTPEOHOTr0 Oy TyIIEroy.

[Ipn w3ydeHWn y4eOHBIX MPEIMETOB OOYYArOMIMECs YCOBEPUICHCTBYIOT
MpUOOPETCHHBIE HA TIEPBOM YPOBHE HABBIKH PadoThl ¢ HHpOpMamuei wu
nonoyHIAT uX. OHU cMmoryr paboTaTh C TEKCTaMH, MpeoOpa3oBbIBATh U
WHTEPIPETUPOBATH COACPKAIIYIOCS B HUX HH(OPMAITUIO, B TOM YHUCIIE:

* CUCTEMATHU3UpPOBaTh, COIMOCTAaBIATh, aHAJIU3UPOBATH, 0000IIATH U
UHTEPIPETUPOBATh UHPOPMAIUIO, COACPIKAILLYIOCS B TOTOBBIX MH(DOPMALIMOHHBIX
00BEKTaxX;



* BBIJICNIATH TJIABHYIO U M30BITOUHYIO MH(OPMAIIUIO, BBHIIOIHSATH CMBICJIOBOE
CBCPTHIBAHUE BBIJICICHHBIX (DAKTOB, MBICIEH; MPEACTaBIATh WH(OOpPMALUIO B
cxaToil cioBecHoM ¢opme (B BUIE IUJIaHAa WIM TE3UCOB) M B HATJSIHO-
CUMBOJIMUECKON (Qopme (B Buae TaOMUL, rpadHUuecKUX CXeM U JUarpamm, KapT
MOHSATUNA — KOHIENTYaJIbHBIX JUATPAMM, OIIOPHBIX KOHCIIEKTOR);

* 3aMOJIHSATH U AOTOJIHATH TaOIUIIbI, CXEMBI, THarpaMMBbl, TEKCTHI.

OO6yuaronuecss NpuoOPeTyT ONBbIT MPOEKTHOH JAeITeJILHOCTH KaK 0c0o00M
dbopmbl yueOHOM pabOThl, CIOCOOCTBYIOIIEH BOCIHUTAHUIO CAMOCTOSITEIBHOCTH,
WHUIIMATUBHOCTH, OTBETCTBEHHOCTH, IMOBBIIICHUIO MOTUBAIMU U A(PHEKTUBHOCTHU
y4eOHOM  JIeATEeNbHOCTH; B XOJ€ peaju3aldd HCXOJHOTO 3ambiciia Ha
NPaKTUYECKOM YPOBHE OBJAJCIOT YMEHUEM BBIOMpaTh aJIeKBATHBIE CTOSIIIEH
3a/la4e CpeJCTBA, IMPUHUMATHL pEIIeHUs, B TOM 4YHUCI€ M B CHUTYyalHUsix
HeonpeaeneHHocTh. OHHM  TOoJlydaT BO3MOXHOCTh Pa3BUTh CIOCOOHOCTh K
pa3pabOTKe HECKOJIbKMX BapUAHTOB pEIICHUH, K TIOMCKY HECTaHIapTHBIX
peleHni, TOUCKY U OCYIIIECTBICHUIO HanboJiee MpUeMJIEMOT0 PeIieHuS.

[lepeyenp KIIIOYEBBIX MEXMPEIMETHBIX TOHSATHUH OMNpENeNseTcs B XOJe
pa3pabOTKX OCHOBHOM 00pa3oBaTeNIbHOM MPOTrpaMMbl  OCHOBHOTO  OOIIETO
oOpa3oBaHusi 00pa30BATENBLHON OpraHU3ali B 3aBUCUMOCTH OT MaTe€pHalbHO-
TEXHUYECKOTO OCHAIICHUSI, KaJIpPOBOr0 TOTCHIMANA, WCIOJIb3YyeMbIX METO0B
paboThl U 00pa30BATEIHHBIX TEXHOJOTUH.

B cootBerctBun ®I'OC OOO BBIAEHSAIOTCA TPU TPYIIBI YHUBEPCATBHBIX
y4eOHBIX JICHCTBHIL: perysiTUBHBIC, I03HABATENbHbIE, KOMMYHUKATHUBHBIC.

PeryasstuBubie YY /|

1. YmMeHue caMOCTOATENBHO OMPENENIATh Ieid OOy4YeHHUs, CTaBUTh HU
dbopMynupoBaTh HOBBIE 3aJayd B y4yebe M TO3HABATEIbHON JEATEIHbHOCTH,
pa3BUBaTh MOTHBBI W MHTEPEChl CBOEH IIO3HABATENHHON  JIEATEIHHOCTH.
OOyJaromnuiics CMOXET:

® aHAJIM3UPOBATH CYIIECTBYIOIIHNE u TUTAHUPOBATH Oymyuue
oOpa3oBaTeIbHbIC PE3YTbTATHI;

® HUJICHTH(HUIIUPOBATL COOCTBEHHBIC TMPOOJIEMBI W OMNPENCATh TJIABHYIO
npooiemy;

® BBIBUTATh BEPCHUU pEIICHUS MPOOJIeMbl, (HOPMYIHUPOBATH THUIIOTE3HI,
MPEABOCXUINATh KOHEUHBIN PE3YIIbTAT;

® CTaBUTh I1I€JIb JACATEIBHOCTH HA OCHOBE OINPEACICHHOW NpOoOJEeMbl U
CYILIECTBYIOIINX BO3MOXKHOCTE;

e (opmynupoBaTh yueOHBIC 3a/1a4d KaK MIard JTOCTHKCHUS TMOCTABICHHOM
LETU AeSTETbHOCTH;

e 00OCHOBBIBAThH II€JIEBBIC OPUEHTHPHI W TPHOPUTETHl CCHUIKAMH Ha
LIEHHOCTH, YKa3bIBasi U 000CHOBBIBAS JIOTHYECKYIO MOCJIEI0BATEIbHOCTD I1aroB.

2. YMeHHE CaMOCTOSITENbHO TUIAHUPOBATh MYTH JOCTHKCHUS IIEJICH, B TOM
YHCJie albTepHATUBHBIC, OCO3HAHHO BbIOMpaTh HaubOosiee d(PHEKTUBHBIE CIIOCOOBI
penieHns yueOHbIX U MO3HABATENbHBIX 3a/1a4. O0y4aromuiicsi CMOXKET:

® OmpeAessITh HEOOXOJIUMbIE NeHCTBUE(S)) B COOTBETCTBUM C Y4YEOHOU u
MO3HABATEIBHOM 3a/jauell U COCTABIIAThH AJITOPUTM UX BBINOJHEHHUS;



e 00OCHOBBIBaTb M OCYLIECTBJIATh BBIOOp HaubOonee  3(PPEKTUBHBIX
croco0OO0B penieHus: y4eOHBIX U TT03HABATENIbHBIX 33]1a4;

® ONpeAeNsITh/HAXOAUTh, B TOM UHCIE U3 TMPEAJIOKEHHBIX BapUAHTOB,
YCJIOBHS sl BBITIOJIHEHUSI Y4E€OHOM U MO3HABATEIBLHOM 3a/1auu;

® BBICTpaMBATh >KU3HEHHBIE TUIAHBI HA KPATKOCPOUHOE Oyayiee (3asiBISTh
1[eJIEBbIE OPUEHTHUPHI, CTABUTh aJCKBaTHBIE UM 3a/Jaud U TMpejarath JeWUCTBUS,
yKa3bIBasi U 000CHOBBIBAS JIOTUYECKYIO MMOCTIE0BATEILHOCTD IIIaroB);

® BBIOMpaTh M3 MPEJIOKEHHBIX BAPUAHTOB U CAMOCTOSTENIBHO HCKATh
CpeACTBa/pecypChl JUIsl pelIeHUsl 3a1aui/IOCTUKEHUS 1IEIIH;

® COCTaBIIATh IUJIAaH PEIICHHS MpoOJieMbl  (BBIMOJHEHHUS  TMPOEKTA,
IIPOBEICHUS UCCIIEOBAHU);

® ONpeAeNsITh MOTCHIMAIBbHBIC 3aTPYyAHEHUS TPU pelIeHUH Y4eOHOU u
MO3HABATEIHLHOM 3a7]a4M U HAXOJUTh CPEJICTBA JJISl UX YCTPAHCHUS;

® OIMCHIBATH CBOM OIBIT, OPOPMIISASI €ro JUIsl Mepeaadnd IPYyruM JIIOJISIM B
BU/JIC TEXHOJIOTHH PEIICHUS MPAKTUYECKHUX 3a/1a4 OMPEICICHHOIO Kilacca;

® [JITAHUPOBATH u KOPPEKTUPOBATh CBOIO WHIMBHUIYaJbHYIO
00pa3oBaTeIbHYIO TPACKTOPHIO.

3. YMeHHue COOTHOCUTH CBOU JICHCTBHUS C IUIAHUPYEMBIMH pe3yJIbTaTaMU,
OCYIIECTBIIATh KOHTPOJIb CBOCH JEATETLHOCTH B TIPOILECCE  JOCTHIKCHHS
pe3yJsbTarta, ONpeaeNsTh CocoObl IeUCTBUN B paMKax MPEI0KEHHBIX YCIOBUN U
TpeOOBaHUN, KOPPEKTUPOBATh CBOM JIEUCTBUA B COOTBETCTBHHM C M3MEHSIOIICHCS
cutyarueit. O0yJarommiicss CMOXET:

® OMpenesTh COBMECTHO C TIEIaroroM U CBEPCTHUKAMU KpPUTEPUU
IUTAHUPYEMBIX Pe3yJIbTaTOB U KPUTEPUU OLIEHKH CBOEH yueOHOM N1eITeIbHOCTH;

® CHCTEMaTU3UPOBaTh (B TOM YHCIE€ BBIOUpATh MPUOPUTETHHIE) KPUTEPHUH
TUTAHUPYEMBIX Pe3yJIbTaTOB U OIEHKU CBOEH JESITeNbHOCTH;

e oTOMpaTh WHCTPYMEHTHI [JIsi OIICHUBAHHS CBOCH  JIEATEIHHOCTH,
OCYIIECTBIIATh CAaMOKOHTPOJIb CBOEH AESATENILHOCTH B pPaMKaxX MPEII0KEHHBIX
yCIIOBHM M TpeOOBaHMIA;

® OIICHHUBAaTh CBOIO JESATEIbHOCTb, APTYMEHTHPYS MPUYHHBI JOCTHKEHUS
WJIU OTCYTCTBHSI IUIAHUPYEMOTO PE3yJIbTaTa;

® HaxXOJUTh JOCTATOYHBIC CPEACTBA JJISl BHIMOTHEHUS YYCOHBIX EHCTBUN B
M3MEHSIONIEHCS CUTYaIlUU W/WJIU TIPU OTCYTCTBHUH IITAHUPYEMOTO Pe3yJIbTaTa;

e paboTas TO CBOEMY IUIaHy, BHOCUTb KOPPEKTHBBI B TEKYIIYIO
NEATeNIbHOCTh HAa OCHOBE aHalv3a W3MEHEHUW CUTyalluu [ TOJy4YeHUs
3aIIaHUPOBAHHBIX XaPAKTEPUCTHUK MPOAYKTa/pe3ybTaTa;

® YCTaHABJIMBAaTh CBS3b MEXIY IOJYyYECHHBIMU XapaKTEPUCTUKAMU
MPOAYKTAa U XapaKTEPUCTUKAMHM MpOLECCa MEITENIbHOCTU W IO 3aBEpIICHUU
NEATEeNIbHOCTU MpeJjiaraTtb M3MEHEHUE XapaKTePUCTHUK Mpolecca sl MOTyYEHUs
YIIYUYIIEHHBIX XapaKTEPUCTUK MPOYKTa;

® CBEpSTh CBOM JACHCTBUS C LENbIO M, NMPU HEOOXOJUMOCTH, UCIIPABISATH
OIIMOKU CaMOCTOSITENIBHO.

4. YMeHue OIIEHUBATh MPABWIBHOCTh BBIMOJHEHUS Y4YeOHOW 3ajauw,
COOCTBEHHBIE BO3MOKHOCTH €€ perieHus. O0yqarouuics CMOXKET:



® ONpeNesITh KPUTCPUU TPABWILHOCTH (KOPPEKTHOCTH) BBIMOTHCHHS
y4ueOHOM 3a7a4u;

® aHAJIM3WPOBaTh W OOOCHOBBIBATH TNPUMEHEHHWE COOTBETCTBYIOIIETO
WHCTPYMEHTAPHS IJIs1 BBITIOJTHEHUS y4eOHOU 3a/1a4u;

e CBOOOJHO TIOJIb30BATHhCSI BHIPAOOTAHHBIMU  KPHTCPUSAMHU OICHKA W
CaMOOIICHKH, WCXOJS W3 IEeJU W HMMCIOIIUXCS CPEJACTB, pa3nyas pe3ysbTaT u
CITOCOOBI ICHCTBHI;

® OIICHUBATh TMPOJYKT CBOCH JEATCILHOCTH TI0 3aJaHHBIM W/WIH
CaMOCTOSATEIPHO  OMPENEJICHHBIM KPHUTEPUSIM B  COOTBETCTBHH C  IICJIBIO
JeSATEIIHBHOCTH;

e 00OCHOBBIBaTh JOCTHXKUMOCTH IIEM BbIOPAHHBIM CIIOCOOOM Ha OCHOBE
OIICHKU CBOHMX BHYTPEHHUX PECYpPCOB U JOCTYITHBIX BHEITHUX PECYPCOB;

e (huKcuUpoBaTh U aHAJIM3UPOBATH TUHAMUKY COOCTBEHHBIX
o0pa3oBaTeIbHBIX PE3yJIbTATOB.

5. BrnaaeHue OCHOBaMH CaMOKOHTPOJIS, CAMOOIICHKH, TIPUHATHS PEUICHUH
M OCYIICCTBIICHHS OCO3HAaHHOIO BBIOOpa B Yy4YEeOHOW M ITO3HABATEIHHOM.
OOyyaronuiics CMOXeT:

e HaOJIONATh U aHAIM3UPOBATh COOCTBEHHYIO YUECOHYIO M ITO3HABATEIbLHYIO
NCATENBHOCTh M JICATCIBHOCTh  JIPYTMX  OOydYaroIIMXcs B Iporecce
B3aHMOTIPOBEPKH;

® COOTHOCUTH peajJbHBIE U ITUIAHUPYEMBIE PE3yJIbTaThl WHIAWBHUIYATHHOM
00pa3oBaTeIbHON NEATEITHPHOCTH U JCNIaTh BHIBOJIBI;

® IpUHUMATh pEIIEHWe B YYeOHOW CHTyalldid W HECTH 3a Hero
OTBETCTBCHHOCTH;

® CaMOCTOSITEJIbHO OTPECIATh MPUYMHBI CBOETO yCIieXa WIH Heyclexa |
HaXOJIUTh CIIOCOOBI BBIXO/Ia U3 CUTYaIlUU HEYCIIeXa,

® DPETPOCIEKTUBHO OTMPEACIATh, KaKUEe ICHCTBUS 1O PEHICHUIO Y4eOHOM
3aja4d WM TapaMeTphl ITHX JCHCTBUU TPUBEIM K TOJYUCHHIO HMEIOIIETOCS
NpoayKTa YIeOHOH eATEIBHOCTH;

® JIEMOHCTPUPOBATH  TPHEMBl  PETYISIIHH  TICUXO(PU3UOIOTHICCKUX/
HYMOIIMOHATBFHBIX COCTOSTHHMN JJIs TOCTHKEHUS A (deKTa ycrokoeHus (yCTpaHCHHS
HSMOIMOHATFHOW  HAMpsHDKEHHOCTH), dd¢dekTa BoccTaHOBIECHUS (OCIaO0JICHUS
MIPOSIBIICHUN yTOMJICHUS), adekra aKTUBU3AIIH (TTIOBBITIICHUS
MCUX0(DU3UOTIOTUUECKON PEAKTUBHOCTH).

ITo3naBarenbubie Y'Y /1

6. VYmeHue ompenenaTtb MOHSTHS, CO3/1aBaTh O0OOOIICHHS, YCTaHABIMBATH

aHAJIOTHH, KIAcCU(DUIIMPOBATh, CAMOCTOATEIHLHO BBIOMPATh OCHOBAHUS u
KPUTEPHUH I KIacCHU(UKAINK, YCTAHABIMBATh MPUYMHHO-CIICJICTBEHHBIC CBS3H,
CTPOUTH JIOTUYECKOE paccyxaeHue, YMO3AKIIIOUEHUE (MHAYKTHBHOE,

JNEYKTUBHOE, 10 aHAJIOTUH) U JIeJIaTh BbIBOJbI. OOYyYaIOIUICI CMOKET:

e oA0upaTh CJIOBA, COMOJYMHEHHBIE KIIOUEBOMY CIIOBY, OIpPEICSIONINe
€ro NMpU3HAKHU U CBOMCTBA;

® BLICTPAMBATh JIOTMUECKYIO LIETIOYKY, COCTOSIIYI0 M3 KIIOUEBOr0 CIOBa U
COMNO/IYMHEHHBIX EMY CIIOB;



® BHICIATh OOMUN TPU3HAK JABYX WIM HECKOJBKUX TMPEAMETOB WIIH
SIBIICHUI U OOBSCHATH UX CXOJICTBO;

e 00BCIUHATHL TPEAMETHl W SBJICHUS B TPYMIBI 10 ONPEACTICHHBIM
MpU3HAKaM, CPaBHUBATh, KJIACCU(PUIUPOBATH U 00001IaTh (DAKTHI U SBICHUS;

® BBIICIIATH SBJICHHUE U3 OOIIETO psa APYTUX SIBICHHIA,

® OMNpeAesaTh 00CTOSATENHCTBA, KOTOPHIE MPEANIECTBOBAIN BOSHUKHOBEHHUIO
CBS3M MEXIY SBICHUSMHU, M3 OTUX OOCTOSATEILCTB BBIACIATH OIPEICIISIONIHUE,
CIIOCOOHBIC OBITH MPUYMHOW JAHHOTO SIBJICHUS, BBISBJISATH MPUYUHBI M CJICIACTBHS
SIBJICHUI;

® CTPOWTH PACCYXJICHHUE OT OOIIMX 3aKOHOMEPHOCTEH K YaCTHBIM SIBIICHUSM
M OT YaCTHBIX SBJICHUH K OOIITUM 3aKOHOMEPHOCTSIM;

® CTPOWTH pacCyXJIEHHE Ha OCHOBE CpPaBHEHHUS MPEIMETOB U SBICHHH,
BBIJICIISAS TIPU 3TOM OOIIUE MPU3HAKHY;

® y3jaraTh MONyYEeHHYI0O HH(OPMAIMIO, UHTEPIPETHPYS €€ B KOHTEKCTE
pelraeMon 3a1auu;

® CaMOCTOSITEJIbHO yKa3blBaTh Ha WHQPOPMAIUIO, HYXIAOIIYIOCS B
NpOBEpKe, Tpe[yiaratb H TPUMEHSATh CHOCO0 TIPOBEPKH  JIOCTOBEPHOCTH
uHpOpMaIIH;

e BepOanM30BaTh OJMOIMOHAJIBHOE BIICUATIICHHWE, OKa3aHHOE Ha HEro
UCTOYHUKOM;

® OOBSCHATH SIBJICHUS, MIPOLIECCHI, CBSA3M U OTHOIIEHUS, BHISBISEMBIE B XOJI€
MO3HABATEIBHOW M HMCCIIEOBATENILCKON AESITEIbHOCTH (MIPUBOJIUTH OOBSCHEHHUE C
U3MEHEHHEeM (OpPMBI MpEJCTaBICHUS; OOBICHATH, NETATM3UPYS WM 00001Ias;
OOBSICHATH C 33JJaHHOU TOUKH 3PEHHUS );

® BBISIBISITH M HA3bIBaThb NPUYMHBI COOBITHS, SBJICHHUS, B TOM YHCIE
BO3MOXKHBIE /Han0oJiee BEPOSITHBIC MTPUYUHBI, BO3MOXKHBIE TIOCTEACTBHS 3aJaHHON
PUYUHBI, CAMOCTOATEIFHO OCYIIECTBIISAIS MPUYUHHO-CIICICTBEHHBIN aHAN3;

® JeaTh BBIBOJI HA OCHOBE KPUTHYECKOTO aHAJIM3a Pa3HBIX TOYEK 3PEHMUS,
MOJTBEPKAATh BBIBOJI COOCTBEHHOW apryMmMeHTalMel WM CaMOCTOSATEIHHO
MOJIYYCHHBIMU JAHHBIMH.

7. YMmeHue co3gaBaTh, IPUMEHSITh U MPEOOPA30BHIBATH 3HAKW U CHUMBOJIBI,
MOJENIM U CXEMBbl [JIsI penieHus Y4eOHBIX M  T03HABAaTEIhHBIX 3ajay.
OO0yJaroIIMiics CMOXET:

e 0003HaYaTh CAMBOJIOM U 3HAKOM IPEJIMET W/UJTHU SIBJICHUE;

® OMpENENsITh JIOTHUECKHE CBSI3U MEXIY TpeaMETaMu W/WIH SIBICHHUSIMH,
0003Ha4YaTh TAHHBIE JIOTHYECKHE CBSI3U C TIOMOIIHIO 3HAKOB B CXEME;

® Cco37aBaTh a0CTPAKTHBIN WM peasbHBIN 00pa3 mpeaMeTa u/Win SBIICHUS;

® CTPOUTH MOJIENIB/CXeMYy Ha OCHOBE YCJIOBHH 3aJa4d W/WIHM crocofa ee
pEIICHHS;

e co37aBaTh BepOambHBIC, BEUISCTBEHHBIE W MH(GOPMAIMOHHBIE MOJIEIH C
BBIJICIICHUEM CYIIIECTBCHHBIX XaPAaKTEPUCTUK OOBEKTA MJIsi OMPEACNICHUs Crocoda
pEIIeHMs 331a91 B COOTBETCTBHH C CUTYAIIHEH;

e peoOpa3oBBIBATh MOJAEIN C IO BBISBICHHUS OOIUX 3aKOHOB,
OTIPEJISIISIONINX JAHHYIO MMPEIMETHYIO 00J1acTh;



® [EPEBOJIUTH CIIOKHYIO MO COCTaBy (MHOTOACMEKTHYI0) HUHPOPMAIUIO U3
rpaduyeckoro win  GHOpPMaIM30BAHHOTO (CUMBOJBHOTO) TIPEACTABJICHUS B
TEKCTOBOE, 1 HA00OPOT;

® CTPOUTH CXEMY, AITOPUTM JCHCTBUS, UCTIPABIATh WM BOCCTAHABIIMBATH
HEU3BECTHBI paHee aJrOpUTM Ha OCHOBE HMMEIOIIErocsl 3HaHUs 00 OOBEKTe, K
KOTOPOMY TIPUMEHSIETCS aJTOPHUTM;

® CTPOWTH JOKA3aTeIbCTBO: MPSIMOE, KOCBEHHOE, OT MMPOTUBHOTO;

® aHAIMU3UPOBATH/pedIECKCUPOBATh OMBIT Ppa3pabOTKU U  pealu3aluu
y4eOHOT'0 MPOEKTa, MCCIEN0BaHUs (TEOPETUUECKOTr0, SMIIUPUYECKOr0) Ha OCHOBE
NPEUIOKEHHON TPOOJIEMHON CHUTyalMy, MOCTABICHHOW MENH W/WIM 3aJaHHBIX
KPUTEPHUEB OIIEHKU IPOAYKTa/pe3ynbTara.

8. CwpbicnoBoe yteHue. O0y4aroUIuiicsi CMOXET:

® HaxOJUTh B TEKCTE TpeOyemyro MH(popMaIuio (B COOTBETCTBUU C IEISIMU
CBOCH JIEATEIHHOCTH),

® OPHUCHTHUPOBATHCS B COACPKAHUU TEKCTa, MMOHMMATh IEJIOCTHBIH CMBICI
TEKCTa, CTPYKTYPHPOBATh TEKCT;

® YCTaHABIIMBATh B3aWMOCBS3b OIMCAHHBIX B TEKCTE€ COOBITHIA, SBICHHIM,
POILIECCOB;

® DPE3IOMUPOBATH TJABHYIO UJICIO TEKCTA,

® 1peoOpa3oBBIBaTh TEKCT, «IEPEBOJAS» €ro B APYTYI0 MOIAIBHOCTH,
MHTEPIPETUPOBATH TEKCT (XYI0KECTBEHHBI W HEXY/I0KECTBEHHBIH — Y4EOHBIH,
HAYYHO-TIONYJIAPHBIN, HHPOPMAIIMOHHBIM, TekecT Nnon-fiction);

® KPUTHUYECKH OIICHUBATh COEpKaHue U GOpMy TEKCTa.

9. ®opmupoBaHME€ U pa3BUTHE SKOJOTHYECKOTO MBIIUICHUS, YMEHHE
IIPUMEHSTh €r0 B ITO3HABATEJIIbHONM, KOMMYHHKATUBHOM, COLIMAJIBHON MPAKTUKE U
npodeccroHanbHOM oprueHTanui. OOyJaroUiCs CMOXKET:

® OMpeEeNsTh CBOE OTHOIIIEHUE K IPUPOTHOMN CpEIE;

® AHAJIM3UPOBATHh BIUSHUE JKOJOTHYECKUX (PAKTOPOB HA Cpely OOWTaHMS
KUBBIX OPraHU3MOB;

® POBOJUTH TMPUYMHHBIA U BEPOATHOCTHBIA aHAINU3 HKOJIOTHYECKUX
CUTYaIUH;

® IIPOTHO3WUPOBATH W3MEHEHMSI CUTyallMH TPH CMEHE JACHCTBHUS OIHOTO
dakTopa Ha AeicTBUE NPYroro GakTopa;

® PACHpPOCTPAHATH HKOJOTHYECKUE 3HAHWS W Y4aCTBOBATHh B MPAKTHUECKHUX
JIeJIax 1o 3alUTe OKPYKAIOIIEH CPebl;

® BBIPAXKAaTh CBOE OTHOIICHWE K TPHUPOJIC UYepe3 PUCYHKH, COUYMHCHUS,
MOJIECIIH, TIPOEKTHBIE PadOTHI.

10. Pa3ButMe MOTHBallMM K OBJAJEHUIO KYJIbTypOH  aKTUBHOTO
MCITOJIb30BAHMS CIOBAPEH M IPYTUX MOUCKOBBIX CUCTEM. OOYJarONINiiCs CMOXKET:

® OIpeAeNsATh HeOOXOIUMBIE KITIOYEBBIC IIOMCKOBBIC CIIOBA U 3aIPOCHI;

® OCYIIECTBISATh B3aUMOJACHCTBHE C JJICKTPOHHBIMH TIOMCKOBBIMH
CUCTEMaMHU, CIIOBAPSIMU;

¢ (GopMHUPOBATH MHOKECTBEHHYIO BHIOOPKY U3 MOMCKOBBIX NCTOYHHUKOB
TUTSI OOBEKTUBU3AINH PE3YIHTATOB MTONCKA;



® COOTHOCHUTH MOJIYYCHHBIE PE3YyIbTaThl MOUCKA CO CBOEH JEATEIHLHOCTBIO.

KommynukatuBHbie YV |

11. VYmeHue opraHu3OBBIBaTH y4€OHOE COTPYJHHUYECTBO U COBMECTHYIO
NEATeNIbHOCTh C YYMTENIeM M CBEPCTHUKAMH; paboTaTh WHIMBUAYaJIbHO U B
rpynmne: HaxoAuTh O0Olllee peuieHue W pa3pelarb KOH(PIMKTBI Ha OCHOBE
COTJIACOBaHMSI MO3UIMN U y4eTa UHTEPECOB; (HOPMYJIUPOBATh, APIYMEHTHUPOBATh U
OTCTauBaTh cBoe MHEHHE. OOYyUaIOMUNACS CMOXKET:

— OIpeeNsiTh BO3MOXKHBIE POJIU B COBMECTHOU JEATEIbHOCTH;

— WUTpaTh OMPEACICHHYIO POJb B COBMECTHOM JIESITEILHOCTH,

— NpUHUMATh TIO3UIMI0 COOECeNHHMKA, TOHUMAas TMO3UIUI0 JPYroro,
paznmuuath B €ro peuyd: MHEHHE (TOYKY 3pEHUs), JOKa3aTeIbCTBO (apryMEHTHI),
(baKThI; TUIIOTE3bl, AaKCHOMBI, TEOPHUU;

— OmpefensiTh CBOM  JEWCTBUSI M JICHCTBUS  TApTHEpa, KOTOpHIC
CrocoOCTBOBAJIM WX MPETSTCTBOBAIM MPOAYKTUBHON KOMMYHUKAIUU;

— CTpOWUTh  TIO3UTHUBHBIE  OTHOIIEGHUS B  Mpolecce  ydeOHOW |
MO3HABATEIHLHOU JICSITEIIBHOCTH,

— KOPPEKTHO W apryMEHTHUPOBAHHO OTCTaWBaTh CBOKO TOYKY 3pPCHHUs, B
JIMCKYCCUHM YMETb BBIJIBUTaTh KOHTPApryMEHTHI, nepedpa3supoBaTh CBOI MBICIH
(BMajicHUE MEXaHU3MOM SKBHUBAJICHTHBIX 3aMEH);

— KPUTUYECKH OTHOCUTHCS K COOCTBEHHOMY MHEHHIO, C JIOCTOMHCTBOM
IpU3HABATh OUITMOOYHOCTh CBOETO MHEHHUs (€CITM OHO TaKOBO) U KOPPEKTUPOBATH
€ro;

— MpejyiaraTh aAIbTEPHATUBHOE pelIeHHe B KOHPIMKTHOW CUTYyAIlHH;

— BBIJEJATH OOIIYIO0 TOUKY 3pEHUS B TUCKYCCHUU;

— JIOTOBapWBaThCi O TMpaBWiIaX M BOMpOcax JUisi OOCYXKIEHHUS B
COOTBETCTBUU C ITOCTABJICHHOM TEpe]l TPYIIION 3a1a4en;

— OpraHM30BBIBATH yU4eOHOE B3aMMOJICHCTBUE B IpymIe (OMpeaeisTh ooume
eI, PACIPEIETATh POJIA, JOTOBAPUBATHCS APYT C IPYTOM U T. 1.);

— YCTpaHATb B  paMKax Juaiora pa3pbiBbl B  KOMMYHHUKAIHH,
00yCIIOBJICHHBIC HETIOHUMAHUEM/HEMPHUITHEM CO CTOPOHBI COOECETHHKA 3aadH,
(dbopMBI I coiepKAHUS TUATIOTa.

12. YMmeHue 0CO3HAHHO HCITOJIH30BaTh PEUEBBIE CPEACTBA B COOTBETCTBHUU
C 3aJayell KOMMYHHUKAIIMM [JiJI1 BBIPAXKEHHS CBOMX YYBCTB, MBbICIEH U
MOTpEeOHOCTEH NSl TUTAHUPOBAHUS U PETYJISIMU CBOCH JESITEILHOCTH; BJaJCHHE
YCTHOM M TNHCBMEHHOM pEYbK0, MOHOJOTHYECKOW KOHTEKCTHOW PEYBIO.
OO0y4arommiics CMOXeT:

® ONpeAessITh 3a/lauy KOMMYHHMKAllUM U B COOTBETCTBUU C HEW OTOMpaTh
peYEBbIE CPENICTBA;

e 0oTOMpaTh U UCIOJIB30BATh PEUYEBBIC CPEJICTBA B MIPOIECCE KOMMYHHUKAIIHH
C ApYTUMU JIOJIbMU (JIMAJIOr B Mape, B MaJION Tpynime u T. 11.);

® MPEJCTaBIATh B YCTHOM WM MUCBMEHHON (opMe pa3BEepHYTHIM IUIaH
COOCTBEHHO! J€SITEILHOCTH,

e coOMIOaTh HOPMBI MYOJIUYHOM pe4d, pErjaMeHT B MOHOJIOTEe U
JIMCKYCCHH B COOTBETCTBUU C KOMMYHHKATUBHOMU 3a/1a4eii;



® BBICKa3biBaTh W OOOCHOBBIBATH MHEHHUE (CYXIEHHUE) U 3alpaniuBath
MHEHHE MapTHEPa B paMKax JHaora;

® MPUHHMATh pEIICHHE B XOJI€ Juajora MW COIJaCOBBIBATH €ro C
co0€ECeTHUKOM;

® CO3/aBaTh MUCHMEHHBIC «KJIMIIMPOBAHHBIC» M OPUTMHAIIBHBIC TEKCTHI C
HCIIOIb30BAHUEM HEOOXOAUMBIX PEYEBBIX CPEICTB;

® ICIOJIb30BaTh BepOalibHbIE CPEJCTBA (CPEICTBA JIOTUYECKOM CBSI3M) IS
BBIJICJICHUSI CMBICIIOBBIX OJIOKOB CBOETO BBICTYILICHHUS;

® ICIOJIb30BaTh HEBepOajbHbIE CpPEJCTBA WM HAIJBIAHBIE MaTepHualbl,
MOATOTOBJICHHBIE/OTOOPaHHBIE MO PYKOBOJICTBOM YUUTEIIS;

e JleJlaThb OLICHOYHBIM BBIBOA O JOCTIDKEHUM 1€ KOMMYHHKAIIUU
HEMOCPEACTBEHHO  IIOCJE€  3aBEpIIEHHUS  KOMMYHUKATUBHOTO KOHTakTa W
00OCHOBBIBATH €TO.

13. ®opmupoBaHue U  pa3BUTUE  KOMIIETEHTHOCTH B  00JacTu
UCIIOJIB30BaHMsT MH(OPMAIIMOHHO-KOMMYHUKAIITMOHHBIX TEXHOJIOTHH (nanee —
HKT). O6ygaromuiicsi CMOXET:

® I[ICJICHANPABJICHHO HCKATh M MCIOJb30BaTh MH(MOPMAIIMOHHBIE PECYPCHI,

HEOOXOIUMBIC TS PEHICHUS YIeOHBIX M MPAKTHYECKHUX 3a/1a4 C IIOMOIIBIO CPEJICTB
UKT;
® BBHIOMpPATh, CTPOUTh M UCIOJB30BATh aJIEKBATHYI0 HH(POPMAIMOHHYIO

MOJIeNb JUIsl TIepeayl CBOMX MBICJIEH CPeNCTBAMU €CTECTBEHHBIX M (DOPMAaJIbHBIX
S3BIKOB B COOTBETCTBUU C YCIOBUSIMU KOMMYHHKAIUH;

® BBIJCIATh MHGOPMAIMOHHBIN acHeKT 3aJayd, ONepUpOBaTh JTAHHBIMH,
UCIIOJIb30BAaTh MOJIEIIb PEIICHHUS 3aa4K;

® ICIOJIH30BaTh KOMIIBIOTEPHBIE TEXHOJIOTHH (BKJIIOYAsi BHIOOP aleKBaTHBIX
3a/laye WHCTPYMEHTAJbHBIX MPOTPAMMHO-AINIAPATHBIX CPEACTB U CEPBHUCOB) IS
penieHus: THHOPMAIIMOHHBIX 1 KOMMYHHUKAIIMOHHBIX Y4eOHBIX 3a/1a4, B TOM YHCJIE:
BBIUMCJICHUE, HAMKMCAHUE THCEM, COYMHEHUH, MOKIAA0B, pedepaTroB, CO3ITaHHE
MPE3CHTAlNMN U Jp.;

® HCITIOJIb30BaTh HHPOPMAIIUIO C YIETOM ITHUECKHUX M MPABOBBIX HOPM;

e co3maBath WHGOPMAIMOHHBIE PECYpChl PAa3HOTO THMA W JJS Pa3sHBIX
ayIuTOpUi, cOOMI0AaTh NHMOOPMAIIMOHHYIO TUTUEHY W TpaBmiia WHPOPMAITMOHHOM
0e301MacHOCTH.

npeoMemHble:

BbImycKHUK Hay4yuTcas B 5-6 Kjaccax (st HCHOJb30BaHUSL B
NMOBCeJIHEBHOM  JKHU3HU M  o0ecrie4YeHU  BO3MOKHOCTH  YCIELIHOIO
MPOJOJIKEHUs 00pa30BaHUA HA 02a30BOM YPOBHe)

e OmepupoBaTh Ha 0a30BOM ypOBHE' MOHSTHSMH: MHOMKECTBO, DICMEHT
MHOJKECTBA, MIOJIMHOKECTBO, MPUHAJIC)KHOCTD;

® 33j]aBaTh MHOKECTBA MEPEUUCICHUEM UX JIEMEHTOB;

1 .
31ech 1 aliee — pacro3HaBaTh KOHKPETHBIC MPUMEPHI O0IIUX MOHATHH MO XapaKTEPHBIM [TPU3HAKAM, BBITIOIHSIThH
JICUCTBUS B COOTBETCTBUH C ONPE/ICIICHUEM U MPOCTSHIIIMME CBOWCTBAMU MOHSTHI, KOHKPETU3UPOBATH PUMEPAMU

0OIIHE ITOHATHS.



® HaXOJWUTh IepeceueHue, OOBEAUHEHUE, TMOJMHOMKECTBO B MPOCTEHIINX
CUTYaIUsX.
B noBceHeBHO KM3HU M NIPU U3YUYEHUU APYTUX MPeIMETOB:

® pacCIO3HaBaTh JOTUYECKU HEKOPPEKTHBIE BHICKA3bIBAHUS.
Yucaa

e OmnepupoBath Ha 0a30BOM YpOBHE MOHSTUSMH: HATypajdbHOE YHUCIIO,
[[EJI0€ YMCIIO, OOBIKHOBEHHAs Jpo0Ob, JecsATUYHAs JpoOb, CMENIAHHOE YMHCIIO,
palMoHaIBLHOE YHCIIO;

® CIIOJIb30BaTh CBOMCTBA YMCEJI U IpaBUiIa IEUCTBUM C PallMOHAIBHBIMU
YUCJIaMU TIPU BBITIOJIHEHUU BBIYUCIICHUH;

® ICMOJB30BaTh MPU3HAKKU JAENUMOCTH Ha 2, 5, 3, 9, 10 npu BeImOIHEHUU
BBIYHCJICHUH U PEIICHUH HECJIOXKHBIX 3a/1a4;

® BHIMOJHATH OKPYIJICHHE  PAIMOHAIIBHBIX 4YHCEl B COOTBETCTBUU C
paBUJIaMU;

® CpaBHHMBAThH PAIMOHATHHBIC YHUCIIA.
B noBceiHeBHO KM3HU M NPU U3YUYEHUU APYTUX MPeIMETOB:

® OIICHUBATh PE3YJIbTAThl BHIYUCIICHUH MIPU PEIICHUH MPAKTUICCKUX 3a]1a4;

® BBINOJIHATH CPABHEHUE YHCEI B PEATbHBIX CUTYAIHUX;

® COCTaBIIATh YHUCIIOBBIE BBHIPAXKCHUS MPU PEIICHUH MPAKTUYECKUX 3a7ad U
3a/1a4 U3 APYTUX y4eOHBIX MPEIMETOB.
CTaTHCTHKA U TeOPUA BEPOSATHOCTEI

e [IpencraBnsaTh 1aHHbBIE B BUJI€ TaOIUIl, IHArPaAMM,

® YyuTaTh UH(POPMAIIHIO, TPEICTABICHHYIO B BUJIC TAOIHUIIBI, THArPAMMBI.
TekcTOBBIE 3a1a4UH

e Pemate HecmOXHBIE ~ CIOKETHBIE 3aJauyll  Pa3HBIX THUIIOB Ha BCE
apudMeTHIeCKue JeHCTBUS;

® CTPOUTH MOJIEIb YCJIOBHS 3a7a4d (B BUIC TAOIHIIBI, CXEMbI, pUCYHKA), B
KOTOpOW JaHbl 3HAYCHHS JBYX M3 TPEeX B3aUMOCBS3aHHBIX BEJIUYHH, C IIEIBIO
MOMCKA pelIeHUs 3a/1a49H,

® OCYIIECTBIIATH CIIOCOO IMOMCKA PEIICHHS 33/1a4l, B KOTOPOM PAaCCYXICHUE
CTPOUTCS OT YCJIOBHS K TPEOOBAHUIO HIIK OT TPEOOBAHUS K YCIIOBHIO;

® COCTaBJIAThH IUIAH PEIICHUSA 3aa4u;

® BBIJICIIATH dTAIbl PELICHUS 3a/1a4H;

® WHTEPIPETUPOBATH BBIUUCIUTEIbHBIE PE3YIbTATHI B 3a7a4e, UCCIEA0BATh
TOJTYYCHHOE PEIICHUE 3aa4u;

® 3HATh Pa3IMUYhe CKOPOCTEM OOBEKTAa B CTOAYEH BOJIE, MPOTUB TCUCHUS U
110 TEUYECHUIO PEKH;

e pellaTh 33/1a4M Ha HAXOXKJICHUE YaCTHU YKCJIa U YHUCJIa TI0 €T0 YacCTH;

e pemaTh 3aJ1aud Pa3HbIX TUIOB (Ha pabOTy, HAa MOKYIKH, HAa JIBUYKEHHUE),
CBSI3BIBAIOIIMX TPU BEJIWYWHBI, BBIACIATH TU BEIWYMHBI M OTHOIICHHUS MEXKIY
HHUMHU;



® HAXOJWUTh NPOLEHT OT YHWCJA, YUCJIO IO NIPOLEHTY OT HEro, HaXOAUTh
IIPOLICHTHOE OTHOLIEHWE JABYX YHMCEN, HAXOAWTh IPOLEHTHOE CHWXKEHHUE WIIHU
MPOLEHTHOE MOBBIIIICHUE BEITUYUHBI;

® pemaTh HECIIOKHBIE JIOTUYECKHUE 33Ja4l METOJIOM PACCYKICHHM.
B noBceqHeBHOM KU3HU M MIPHU U3YYEHUH IPYTUX NPeIMETOB:

® BBIJIBUTaTh THUIIOTE3bl O BO3MOXXHBIX MPEACIbHBIX 3HAYEHUSAX HCKOMBIX
BEJIMYWH B 3a7a4e (JeaTh MPUKHUIIKY)
Harusauas reomerpus
I'eomerpuuyeckue purypol

e OnepupoBarh Ha 0a30BOM YpPOBHE MOHATUSMU: (UTYypa, TOUKA, OTPE3OK,
npsiMasi, Jyd, JIOMaHasi, yrojl, MHOTOYT'OJIbHUK, TPEYTOJIbHUK U YEThIPEXYTOJIbHUK,
OpSIMOYTOJIbHUK M KBaJpaT, OKPY)XHOCTb W KpPyr, MNPSAMOYTOJIbHBIN
napajuienenumnesn, kyo, map. M3o0paxarh uzydaemble (GUTYpbl OT PYKH U C
MOMOUIBIO JIMHEWKHU U LIUPKYJISL.

B noBceqHeBHOM KU3HU M NIPHU U3YYEHUHU IPYTUX MPeIMETOB:

e pemiaTh MPAKTHUYECKUE 3aJa4d C NPUMEHEHUEM MPOCTEHIINX CBOMCTB
duryp.
N3mepeHus u BbIYMCJICHUS

® BBINOJHATh U3MEPEHUE JJIUH, PACCTOSIHUM, BEJIUYHMH YIJIOB, C MOMOIIBIO
UHCTPYMEHTOB JIJI1 U3MEPEHUI JIUH U YIJIOB;

® BBIYUCIIATH IJIOIIAINA NPSIMOYTOJIbHUKOB.
B noBceHeBHOM KM3HU M NIPU U3YUYEHUH APYTHX MPeAMETOB:

® BBIYUCIISATH PACCTOSHUS HA MECTHOCTM B CTAHJAPTHBIX CHUTYyaIlUsX,
IUIOILAINA PSMOYTOJIBHUKOB;

® BBINOJHATH MPOCTEHIINE TOCTPOEHUS M M3MEPEHHUs Ha MECTHOCTH,
HEOOXOIMMBIE B PEeaIbHOM JKU3HH.
Hcropusi MaTeMaTUKH

® OIKCHIBATh OTHEJIbHBIC BBIJAIOIINECS PE3YIbTaThl, MOIYYEHHBIE B XOJE
Pa3BUTHUSL MATEMATUKH KaK HAYKH;

® 3HAaThb NPUMEPbl MATEMATUYECKHUX OTKPBITUA U HUX aBTOPOB, B CBSI3H C
OTEYECTBEHHOM U BCEMUPHOU UCTOPUEH.
BbInyCKHHUK MOJYYHT BO3MOKHOCTh HAYYUTHCH B 5-6 Kiaccax (s
o0ecrie4eHUs1 BO3MOKHOCTH YCIELTHOT0 NPOAOJIKEHHsI 00pa30BaHUsI HA
0a30BOM U YIrJIy0JIECHHOM YPOBHSIX)

DJIeMeHThI TEOPUH MHOKECTB U MAaTeMAaTHYeCKOH JIOTUKH

e Onepuposamv 2  NOHAMUAMU:  MHOICECMBO,  XAPAKMEPUCTNUKU
MHOJICECBA, JNeMEeHm  MHONCeCmed, Nnycmoe, KOHeuHoe U  OecKOHeuHoe
MHOIHCECTNBO, NOOMHONCECTNBO, NPUHAOLEHCHOCHID,

® onpeodenimsb NPUHAONEHCHOCTND IJIEMEHMA MHOHNCECNEBY, 00beOUHEHUIO U
nepeceuenulo MHONCECMS, 3a0a8amb MHONCECBEO C NOMOWbIO NePeUUCIeHUS]
DJIEMEHMO8, CI08ECHO20 ONUCAHUSL.
B noBceHeBHO KM3HU M IPU U3YUYEHUH APYTHX MPeIMETOB:

® PACNO3HABAMDb JIO2UYECKU HEKOPPEKMHbIE BbICKA3bIBAHUSL,



® CMpoumsv Yenouku YMO3AKMOYEHUL HA OCHO8E UCHONb308AHUSL NPAGUT
JIO2UKU.
Yucna

e  Onepuposamv  NOHAMUAMU.  HAMYPATbHOE  YUCTO,  MHONCECMBO
HAMYpanbHblX Yucel, yenoe HUcio, MHONCeCmeo Ueavlx uducel, O0ObIKHOBEHHAs.
0pobb, decsimuunas Opodb, CMEUWAHHOe YUCIO, PAYUOHATILHOE YUCIO, MHOMCECMBO
PAYUOHATILHBIX YUCEl, 2e0MempudecKas UHmepnpemayus. HamypanibHslX, Yeblx,
PAYUOHATILHBIX,

®  NOHUMAamb U OOBACHAMb CMBIC NOSUYUOHHOU 3ANUCU HAMYPATbHO2O
yucna;

®  GLINOJHAMb BbIYUCIEHUS, 8 MOM YUCIe C UCHONb308AHUEM NPUEMO8
PAYUOHATILHBIX GbIYUCTEHULL, 0OOCHOBbIBAMb ANCOPUMMbI BbINOIHEHUS OeliCEULL,

® ucnoavzoeamo npusnaku oenumocmu Ha 2, 4, 8,5, 3, 6, 9, 10, 11, cymmor
U npouszsedeHusi 4Yucel NpU BbINOJHEHUU GbIYUCIEHUN U peuleHuu 3ao0ad,
000CHO8bI8AMb NPUSHAKU 0EIUMOCTIU

®  GBINOJHAMb OKpY2leHUe PAYUOHANbHBIX YUCe]l C 3a0AHHOU MOYHOCMbIO;

® ynopsaoouusamv  HUCid, 3ANUCAHHbIE 6 BUOe  O0ObIKHOBEHHbIX U
oecsamudHblX Opobel;

o naxooums HO/[ u HOK uucen u ucnonvzosams ux npu peuieHuu 3a0d4, .

® onepuposéamo nOHAmMuUEeM  MOOYJb yucaa, 2eomempuyecKkas
uHmepnpemayus Mooy Yucid.
B noBceqHeBHOI KU3HM ¥ IPU U3YyYEHUH JAPYTUX MPeAMETOB:

®  pUMEHAMb NPAGUNA  NPUOIUINCEHHLIX BbIYUCIEHUU  NpU  peuleHuu
NPAKMUYECKUX 3a0ay U peueHuy 3a0ay Opyeux yueOHvlx npeomemos;

®  GLINONHAMbL CPAGHEHUEe pPe3VIbMmamos  GbIYUCIEHUU  NpU  peuleHuu
NPaKmu4eckux 3a0ad, 8 mom yucjie NPUOIUNCEHHBIX 8bIYUCTCHUL,

® CoCmasnaMmb UYUCIOBblE GLIPANCEHUS U OYEHUBAMb UX 3HAYEeHUs Npu
peuleHuu npaKkmu4eckux 3a0ay u 3a0ad u3 opy2ux y4eOHuIX npeomemos.
YpaBHeHMs M1 HEPABEHCTBA

o Onepuposamv  NOHAMUAMU:  PAGEHCMBO,  YUCI080€  PABEHCMEO,
VpaeHeHue, KOpeHb YPAGHEeHUS, peuleHUe YPABHe s, YUCI080€e HEPABEHCMEBO.
CraTucTHKA U Teopus BEPOATHOCTEN

o  Onepuposamv noHAMUAMU: CcMoOIOUamvle U KpYy208ble OUASPaAMMbL,
maoauybl OaHHLIX, CpedHee apugmemuuieckoe,

® uzgrekamv,  UHDoOpMayuro, NPEOCMABICHHYIO 6  mabauyax,  Ha
ouazpammax,

® cocmasnams madoIuYsvl, CMPOUmMs OUAPAMMbL HA OCHOBE OAHHDIX.
B noBceaqHeBHOI KU3HM ¥ IPU U3YyYEHUH JAPYTUX MPeAMETOB:

® u3BNEKAMb, UHMEPNPemupo8ams U npeoopas’08vl8ams UHDOPMAYULO,
npeocmaesniennylo 6 mabauyax u Ha Ouazpammax, Ompaxcarowyro ceoucmeda u
XapaxkmepucmuKku peaibHblX HPOYecco8 U A61eHUl.
TekcToBbIE 3a1aUH

e  Pewamb npocmoule u CI0MHCHbIE 3A0AYU PA3HBIX MUNO8, A MAKHCE 3a0ayU
NOBLILUEHHOU MPYOHOCHU,



®  UCNONBL308AMb PA3HblE KPAMKUE 3aNUCU KAK MOOeTU MEKCMO8 CLONCHBIX
3a0ay 0Jis1 NOCMPOEHUSL NOUCKOBOLL CXeMbl U PetleHust 3a0ay;

® 3Hamb U NpuMeHAmb 00a Ccnocoba Noucka peuilenus 3aoay (om
mpebo8anusl K YCI08UI0 U OM YC08USL K MPebOBAHUIO);

®  MO0enuposamv paccydcOeHuss npu Noucke peuleHus 3a0ay ¢ noMoubo
epagh-cxemvi,

®  gblOeAMb IMANB PeUeHUs. 3a0a4u U COOEPAHCAHUE KAHCO020 IMana;

®  UHMeEPNPemuposamv  BbIYUCIUMENbHbIe — pe3yabmamvl 6  3adaue,
uccne008amsv NOIYyHeHHoe pelieHue 3a0adi;

®  QHATUBUPOBAMb BCEBO3MOIICHLIE CUMYAYUU B3AUMHO20 PACHONONCEHUS.
08YX 00bEKMO8 U UBMEHeHUe UX XAPAKMEPUCIUK NPU COBMECHOM OBUICEHUU
(ckopocmb, 6pems, paccmosiHue) NpuU peueHUuUu 3a0ad Ha O0BUdNCeHUe  08YX
00beKMO8 Kax 8 00HOM, MAK U 8 NPOMUBONOTIONCHBIX HANPABICHUSAX,

® uccnedo8amb BCEBO3MOJICHbIE CUMYAYUU NPU peueHur 3a0a4y Ha
08uUdICeHUE NO peKe, PACCMAMPUBAMb PA3HbIE CUCTEMbl OMCYemd,

®  peuwams pasHooOpasHble 3a0aul «HA YACMUY,

® pewamv U 000CHOBbLIBAMb CB0E€  peuleHue 3a0ad  (8bl0enamb
MAMemMamu4eckylo OCHO8Y) HA HAXONCOeHUe YACMmU YUCIA U YUCIA N0 e20 YaACmu
HA OCHO8€ KOHKDEMHO20 CMbLCIA OpoOU;

® oco3Hasamv U OOBACHAMb UOCHMUUYHOCHb 3a0a4 PA3HLIX MUNOE,
CEAZBIBATOWUX MPU BEUUUHBL (HA pabomy, HA NOKYNKU, HA O8UNCEHUe), 8blOeNsmb
MU BEIUYUHBL U OMHOULCHUSI MENHCOY HUMU, NPUMEHSMb UX NPU peuteHuu 3a0ay,
KOHCMPYUposams cobcmeentvle 3a0a4u YKa3aHHbIX MUnos.
B noBceaHeBHOI ;KU3HM ¥ IPU U3yYeHUH APYTUX MPEAMETOB:

® guldeNsimb NPU peueHul 3a0ay XapakmepucmuKk paccmampuéaemoll 6
3a0aue  cumyayuu, — OMIUYHblE ~ OM  PealbHblX  (me,  om  KOMOPbIX
abcmpazuposanucy), KOHCMPYUposams HOBble CUMYAyuu ¢ Y4emom IMmux
Xapakmepucmuk, 6 YACMHOCMU, NpU peuwleHuu 3a0a4 HaA KOHYEeHmpayuu,
VUUMBIBAMb NIOMHOCTb 8EUeCmBd;

® pewamb U KOHCMPYUPOBAMb 3A0a4U HA OCHOBE PACCMOMPEHUs.
PeanbHblX Ccumyayutl, 6 KOMOPbIX He mMpedyemcs MOYHbLL BbIYUCTUMETbHbI
pe3yiomam;

® pewamvb 3a0auu  HA OBUMNCEHUE NO peKe, PACCMAMPUSdAs pPa3Hble
cucmembvl omcuema.
Harnsignasi reomerpust
I'eomerpuueckue purypol

o [3s1ekamv, UHMEPNpemuposams u npeoopazosvleams UHGOPMAyuno o
2eoMempuyeckux hueypax, npeoCmasieHHy0 Ha Yepmextcax,

® uzoOpaxcamv  uzyuaemvie ueypbl om pPykKu U C  HOMOWbIO
KOMNBIOMEPHBIX UHCIPYMEHMO8.
N3mepeHusi 1 BbIYUCIEHHS

®  GBLINOIHAMb UBMeEpeHUe ONUH, PACCMOSHUL, BETUYUH Y2l08, C NOMOUbIO
UHCIMPYMEHMOB OISl UMePeHUll ONIUH U Vel08;



®  guIUUCAAMb  NAOWAOU  NPAMOY2OTbHUKOS,  KBAOpamos,  0Ovembl
NPAMOY20IbHbIX NApaiesenunedos, Kyoos.
B noBceqHeBHOM KU3HU U NPHU U3YYEHUH IPYTUX NPeIMeETOB:

®  GBLIYUCTAMb PACCMOSHUA HA MECMHOCMU 68 CMAHOAPMHbBIX CUMYAYUSIX,
NIOWA0U YUACMKO8 NPAMOY20NbHOU (POPMbL, 00BEeMbl KOMHAM,

®  GLINOJHAMb NpOCMeliuue NOCMPOEHUsI HA MECIMHOCMU, Heo0X00uMble 8

DeanbHOU HCUSHU,

®  OyeHusamv pasmepsl peaibHblX 00bEKMO8 OKPYHCAIOUe20 MUpd.
Hcropuss MaTeMaTUKH

o Xapaxmepuzosams 6K1A0 8bIOAIOWUXCS MAMEMAMUKOS 8 DA3GuUmue
MamemamuKy U UHbIX HAYYHBIX 0Oaacmell.

COIEPKXAHUE YYEBHOI'O ITPEIMETA

JJieMeHTHI TEOPHMH MHOKECTB 1 MATEMaTHYE€CKOM JIOTUKH

Cornacio ®I'OC ocHoBHOro oO0mIEro 00pa3oBaHUS B KypC MaTeMaTHKH
BBeJeH paszzaen «JIoruka», KOTOphI HE MpeAInoaaraeT JONOJIHUTEIbLHBIX YaCOB Ha
W3YYCHHMM M BCTPAauMBAE€TCA B pPa3JIMYHbIE TEMbl KypCOB MATEMaTUKU U
WH()OPMATUKH U TIPEABAPSIETCS O3HAKOMJICHHEM C DJIEMEHTaMU TEOPUH MHOXKECTB.

MHo:xeCcTBAa U OTHOIIEHUS MEKIAY HUMHU

MHOXECTBO, XaApakmepucmuiyeckoe CceoUCmeo MHO*Cecmeda, HSIEMEHT
MHOXECTBA, Hycmoe, KOHeuHoe, OecKoHneyHoe MHodxcecmgo. [logMHOXKECTBO.
OTHoOIIEHNE TPUHAMJIEKHOCTH, BKJIIOYEHHUS, PABEHCTBA. DJEMEHTHl MHOKECTBA,
CIOCOOBI  3aJjaHUSl MHOXECTB, PACHO3HABAHUE HOOMHONCECME U INeMEHMO8
NOOMHONCECME C UCNOTIb308AHUEM KPY208 Dillepa.

Onepanumn HaJA MHOXKeCTBAMH

[lepeceuenne u  00bEOWHEHUE MHOXECTB. PasHocmb  mHOdCECMS,
oononneHue Muodcecmea. HMumepnpemayusi onepayuii. HAO MHONCECMBAMU C
noMowbI0 Kpyeos Jiinepa.

JJIeMeHTbI JJOTHKH

Onpenenenune. YTBepxkaeHusi. JlokazarenbcTBo. JlOKazaTeiabCTBO  OT
poTuBHOrO. [IpuMep u KOHTpIIpUMED.

Bricka3biBaHus

HNctruHHOCTP U JIOKHOCTH — BbICKa3biBaHUsl. ClodicHwvle U npocmole
svickasvleanus. Onepayuu HAO B8bICKA3LIBAHUAMU C UCHOTL308AHUEM JIO2ULECKUX
CBA30K. U, UNU, He. YCN08Hble 8bICKA3LIBAHUS (UMNIUKAYUL).

HarypanbHble ync/ia v HYJIb

HarypaJjabHbIil psi YuceJ U ero CBoiicTBa

HarypanpHOe 4mMCI0, MHOECTBO HATYpajbHBIX YHCEI M €ro CBOMCTBA,
M300paKEHWE  HATYpPAJIbHBIX  YHCENl  TOYKaMHW Ha  YHCIOBOM  MPSMOM.
Hcnonp3oBaHne CBOMCTB HATYPaJIbHBIX YUCEN IPU PEIICHUH 3a/1au.

3anuch U YTeHUe HATYPAJIbLHBIX YHCE

Paznuune mexny uudpoit u yuciom. Ilo3unumonHas 3anuch HaTypaJbHOTO
yucia, MOMECTHOE 3HAuYeHHE IUQPBI, pa3psibl U KIACChl, COOTHOILICHUE MEXKIY



JIBYMSI COCEIHUMH pa3PSAAHBIMH E€OUHHUIIAMU, YTEHUE M 3alUCh HATypPAIbHBIX
YHUCEJL.

Oxpyr/ieHne HaTypPaJbHbIX YHCEJ

Heo6xomumMocTs okpyrienus. [IpaBuino oKpyrieHus HaTypaJIbHbIX YUCEN.

CpaBHeHMe HATYPAJIbHBIX YK CeJl, CPaBHeHHe ¢ Yucaom 0

[TonsTHE O CpaBHEHHMM 4YHCEIN, CPAaBHEHUE HATYypPaJIbHBIX YHUCEN JAPYr C
JIPYroM U C HYJIEM, MaTeMaTH4ecKas 3alich CPaBHEHUH, CIIOCOOBI CpaBHEHUS
YHUCell.

JeicTBUA ¢ HATYPAJBHBIMH YHCJIAMU

Cio)xeHrue W BBIYUTAHUE, KOMIIOHEHTBI CJIOKEHMSI M BBIUMTAHUA, CBA3b
MEXJy HUMH, HaXOXJICHUE CYMMbl U Pa3HOCTH, U3MEHEHHE CyMMbl U Pa3HOCTH
IpU U3MEHEHUN KOMITIOHEHTOB CJIOKEHUS U BBIYUTAHUSL.

YMHOXEHUE U JIEJIEHUE, KOMIIOHEHTbl YMHOXEHHUS U JICJICHUS, CBSI3b MEXKIY
HUMH, YMHOXXEHHUE U CIIO)KEHHUE B CTOJIOWK, JICJICHHE YrOJIKOM, IMpOBEpKa
pe3yibTaTa ¢ MMOMOIIBIO MPUKHUJIKK U 0OpaTHOTO JAEHCTBUS.

[TepemecTUTENbHBINT U COYETATEIbHBIM 3aKOHBI CIIOKEHUSI M YMHOKEHMUS,
pacrpeeUTeNIbHbIA 3aKOH YMHOXKEHHUSI OTHOCHUTEIIBHO CJIOXKEHHS, 000CHO8AHUE
aAneopumMOo8 GbINOJHEHUS. apUpMemudecKux O0eucmeaull.

CreneHb ¢ HATYPAJbHBIM NOKAa3aTeJIeM

3anuch 4KCiia B BUAE CYMMBI Pa3psAIHbIX CIAraeMbIX, MOPSIOK BBIMOJIHEHUS
NEUCTBHII B BBIPAXKEHUSX, COAEPKAIIUX CTEIECHb, BBIYMCICHUE 3HAYCHHI
BBIPAXKEHUH, COZIEPKAIIUX CTETIEHb.

YucsioBbie BbIPAKEHUA

UucnoBoe BBIPAXKEHUE U €r0 3HAYEHUE, MOPSAI0K BBINOJIHEHUS JEHCTBHIA.

Jlesienue ¢ oCcTaTKOM

JleneHue € OCTaTKOM Ha MHOXKECTBE HATypaJIbHBIX YHCEI, CBOUCMEa
Oenenusi ¢ ocmamkom. IIpakTuueckue 3a1a4u Ha JIETICHUE C OCTATKOM.

CBoJiicTBa U PU3HAKH JJTUMOCTH

CBOMCTBO JEIMMOCTH CyMMBbI (pa3HOCTH) Ha yucio. [Ipu3Haku IeITMMOCTH
Ha 2, 3, 5, 9, 10. Ilpusuaxu oenumocmu wna 4, 6, 8, 11. Joxazamenbcmeo
npuzHakos oOeaumocmu. PelieHue MNpakTUYECKUX 3aJady C  [PUMEHEHHEM
MIPU3HAKOB JAEIUMOCTH.

Pa3znoxeHue 4yuc/ia Ha MPOCTbie MHOXKHUTEIH

[IpocTeie u cocTaBHBIC YKCTa, peuemo Ipamocgena.

PaznoxeHne HaTypaJlbHOrO 4MCIia HA MHOXKUTENH, PA3JIOKECHHUE HA MIPOCTHIC
MHOXUTENU. Konuuecmeo oenumeneti uucna, ancopumm pasloHCeHus Yucia Ha
npocmble MHONCUMENU, OCHOBHAsL Meopema apu@dmMemuxu.

Auredpanyeckue BbIPpaKeHUs

Ucnonws3oBanne OyKB 1Jisi O0O3HAUEHUS YHUCEJ, BBIYUCICHUE 3HAYCHUS
anreOpanyeckoro BBIPAKEHHS, MPUMEHEHUE ailreOpandecKuX BbIPAXKEHUN IS
3aMiCcH CBOMCTB apu(MeTHuecKux IeHCTBUH, MpeoOpa3oBaHUE aNreOpandecKux
BBIPAYKCHU.

Jenuresun U KpaTHbIe

Jlenutenb W €ro CBOMCTBa, OOMMI JACIUTENb JBYX M 0OoJjiee dHCETN,
HauOONBIINI  OOLIMN  JeIuTeNb, B3aUMHO IMPOCTHIE YHWCIA, HAXOXICHUE



HauOoJbLIero oouiero aenurend. KpatHoe u ero cBoicTBa, o0l1ee KpaTHOE ABYX U
OoJiee 4ducels, HaMMEHbIee o0IIee KPaTHOE, CIIOCOOBI HAXOXKICHUS HAaUMEHBIIIETO
00111eT0 KpaTHOTO.

JApoon

OO0bIKHOBEHHBbIE POOH

Hoinst, 4dacth, apoOHOE Yucio, ApoOb. JlpoOHOE YHCIO Kak pe3ysbTar
nenenusi. [IpaBunbHbIE W HENpaBWIbHBIE TpoOU, CMEIIaHHAsI APOOh (CMEIIaHHOEe
YHUCJTIO).

3anuch HATypajJbHOTO YHCJIa B BUAE JpOOM C 3aJaHHBIM 3HAMEHATEJIeM,
npeoOpa3oBaHue CMEIIaHHON APOOU B HEMPABUIIbHYIO Ip0OHL 1 HA0OOPOT.

[IpuBenenune apobeit k oOmeMy 3HameHaTen0. CpaBHEHHE OOBIKHOBEHHBIX
TIPOOEH.

CrnoxeHue U BbIUUTAHHE OOBIKHOBEHHBIX ApOoOei. YMHOXEHUE U JIeJICHUE
OOBIKHOBEHHBIX JPOOEH.

ApudmeTndeckre 1eUCTBUs CO CMEIIAHHBIMH JIPOOSIMHU.

ApudmeTndeckre IeUCTBUs C APOOHBIMUA YUCTIAMHU.

Cnocobvl payuonanuzayuu 6blYUCIeHUNl U UX NPUMEHeHUe NPU GbINOJIHEHUU
oelicmauil.

JdecaTnuHbie apodu

enas u apoOHas yactu necatudHor npodu. IIpeoOpa3zoBaHue AECATUIHBIX
npobeit B 0ObIkHOBEeHHblE. CpaBHEHHME JeCATHUYHBIX JpoOei. CroxxeHue W
BBIUUTAHUE JECITHUUHBIX ApooOeil. OKkpyrieHue NecATUUYHBIX Ipobeil. YMHOXeHHe
U JIeJIeHWe JeCATHUYHBIX apoOei. [Ipeobpazosanue 00vIKHOBeHHLIX Opobeli 8
oecamuunvle Opoou. Koneunvle u beckoneunvie decsimuunvlie Opoou.

OTHomEeHne ABYX Ynce

Macmtab Ha Ttutlane u  kapte. [Ipomopumm. CBoicTBa TPOIMOPINI,
MIPUMEHEHUE MPONOPIIMK U OTHOIIEHUMN ITPU PEIICHUM 3a/1a4.

Cpennee apudgmeTnyeckoe 4Ynce

Cpennee apudmeruueckoe JAByX uyucen. M3oOpaxkeHue cpemHero
apuMETHIECKOr0 JBYX YHCEI Ha YHUCIOBOW MpsMoi. PemieHue mpakTHYeCcKuX
3a/lady ¢ IpUMEHEHHeM cpenHero apudmerndeckoro. Cpednee apughmemuyeckoe
HEeCKONbKUX YUCEL.

IIpoueHTHI

[lonsitue mnponeHTa. BbluucieHuE NDPOLIEHTOB OT YHCIAa MU 4YUCIA II0
U3BECTHOMY TMPOLEHTY, BBIPAXKEHHWE OTHOIIECHHWS B TpoleHTax. PelieHue
HECIIOKHBIX MPAKTUYECKUX 3a71a4 C IPOLIEHTAMH.

JAnarpaMmmbl

CronbOuaTeie W KpYroBble amarpamMmbl. M3Biedenwe wuHbOpMaIMM w3
nuarpamm. Mzobpasicenue ouazpamm no Yucio8blM OAHHbIM.

PanmnoHasbHbIE YK C/Ia

IHonoxuTeIbHbIE H OTPUIIATEIbHBIE YHCJIA

N3o0paxenue uncen Ha 4YUCIOBOM (KoopauHaTHOW) mpsmoil. CpaBHEHHE
yucesl. Moayiib yucia, reOMeTpuyecKass UHTEpIpeTanus MoayJa yncia. JlencTeus
C MIOJIOKUTEIBHBIMU U OTPULIATEIIBHBIMU YKCIAMU. MHOKECTBO LIEIbIX YUCET.



Ilonsitue o0 panuoHaabHOM w4ucae. [lepsuynoe npedcmasieHue o0
MHOXMHCECmEe payUoOHANbHbIX Yuce. JIeNCTBUS ¢ palluOHAIBHBIMU YUCIIAMH.

Penienue TeKCTOBBIX 32124

Ennaunesl w3MepeHMii: UIMHBI, IUIOMIQaM, OOBEMa, MacChl, BpPEMEHH,
CKOPOCTHU. 3aBUCUMOCTH MEXAY €IMHULIAMHU HU3MEPEHUS] KaXKIOW BEJIUYHHBI.
3aBUCUMOCTA  MEXIY  BEIWYMHAMHU:  CKOPOCTb,  BpEMs,  PacCCTOSHHE;
MIPOU3BOIUTEIHLHOCTh, BpEMsI, pad0Ta; 11eHa, KOJIMUYEeCTBO, CTOMMOCT.

3amauyu Ha Bce apudMeTHYecKHe JeHCTBUS

Pemiennie TexkcToBBIX 3amau apudmerndeckuMm crocodom. Hcemons3oBaHue
TaOJIMI], CXeM, YEPTEXKEH, APYruX CPeJCTB MPEJCTABICHUS JAHHBIX MPU PEIICHUU
3a7a4u.

3amauyu Ha ABHKEHUE, PA00Ty U MOKYIIKH

Pemienne HeCIOXHBIX 3aJad Ha JBWXKEHHME B MPOTHUBOMOJIOAKHBIX
HaIpaBJICHUAX, B OJITHOM HANpPaBJICHUH, IBUKECHHUE MO PEKE MO TEUCHUIO U MPOTHUB
TedeHus. Pemienuwe 3amau Ha coBMecTHyO paboty. I[lpumMenenue npobeidt mpu
pELICHUH 3a/1a4.

3agaum Ha YacTH, 10U, MPOUEHTHI

Pemienne 3amad Ha HaxoXXJAEHHWE YAacTH YUCIA M YHUCIA IO €ro YacTH.
Pemienue 3agay Ha npoueHTsl U goiu. [IpumeHeHwe mponopuuii NMpu pelieHUuU
3a/1ad.

Jlornueckue 3agaumn

Pemenne HECNOXHBIX JIOTHYECKUX 3anad. Peuwenue nocuyeckux 3adau ¢
nomowwio epaghos, maod.auy.

OcHOBHbIE MeTOIbI pellleHUs] TeKCTOBBIX 3aj4ad: apuMeTUUYECKUH,
nepe0op BapuaHTOB.

Harnsignasi reomerpust

Ourypsl B OKpykawiieMm Mupe. Harnsmueie mpencraBieHus o ¢purypax Ha
IJIOCKOCTH: MpsIMasi, OTPE30K, JIyY, YroJl, JIOMaHasi, MHOTOyTrOJIbHUK, OKPYHOCTb,
Kpyr. UYeTbIpexyroibHUK, TMPSMOYTOJIbHUK, KBaapaT. [pEeyrojibHUK, 6Uobl
mpey2onbHukos.  Ilpasunvruvle  mHo2oyeonvhuku.  V300pakeHue  OCHOBHBIX
reoMeTpudeckux Guryp. BzaumHoe pacnonodxcenue 08YX  NpPAMbIX, O08YX
OKpYJHCHOCmEU, NPAMOU U OKpydcHocmu. JlnmuHa oTpeska, JomMaHOW. EnuHuib
n3MepeHuss JuuHblL.  [locTpoeHue oTpe3ka 3aJaHHOM JUIMHBL. BuHIBl  yIJIOB.
I'panycnas Mepa yrima. HM3MepeHue MW TOCTPOCHME VYIJIOB C  IOMOIIBIO
TPaHCIOPTHPA.

[lepumerp wmHoOroyronbHuka. IloHsiTue mIoOWAAUM (UTYPBI;, E€IUHULIBI
u3MepeHus: mioniaau. Ilnomane npsmoyroiabHuKa, KBagpata. [lpubimxeHHoe
M3MepeHue miomanan Gpuryp Ha kierdatoi oOymare. Pasnosenuxue gueypoi.

Harnsgnele nmpenctaBieHuss O  MPOCTPAHCTBEHHBIX — urypax: Kyo,
napajielienurnesl, TMpu3Ma, MuUpaMuaa, map, cdepa, KOHYC, UWIUHIP.
N3o0paxxenne TPOCTPaHCTBEHHBIX (GUryp. [lpumepwol ceuenuit. MuocoepanHuku.
lIpasunvrvie muozoepannuxuy. Ilpumepsl pa3BEpTOK MHOTOTPAHHUKOB, [IUINHApPA U
KOHYCA.

[TousTne  oO6bemMa; emuHuIbl  oObeMa. OO0BEM  MPSIMOYTOJIBLHOTO
napasuiesienumnena, Kyoa.



[lonsitTue o paBeHctBe (uryp. LleHTpanbHas, oceBas U 3epKanbHas
cummeTpun. M3o0paxkeHne CUMMETPUYHBIX (QUTYD.

Pemienue mnpakTuyeckux 3amad ¢ IIPUMEHEHHUEM I[POCTEUIIUX CBOMCTB
duryp.

Hcropust MaTeMaTHKHU

llossnenue yughp, 6yks, uepoenugos 6 npoyecce cuema u pacnpeoeyenus
npooykmos Ha Jlpeenem Bauoiwcnem Bocmoke. Ceazv ¢ Heonumuueckotl

pesooyueti.
Poowcoenue  wecmuoecamepuunoti  cucmemvr  cuucnenus.  Ilosenenue

0eCcsAmMUYHOU 3anUcy yucel.

Poocoenue u pazeumue apugpmemuxu namypanvnvix uucer. HOK, HO/I,
npocmeie yucaa. Pewiemo Spamocgena.

llosgnenue Hyna u ompuyamenvbHuix Yucei 8 mamemamuxe opesHocmu. Pone
Jluoghanma. Ilouemy (—l)(—l) =+1?

Ipobu 6 Basunone, Eecunme, Pume. Omxpvimue Oecamuynvix Opooell.
CmapuHnble cucmemvl mep. [lecamuuHvle OpooOU U mMempuieckas cucmema Mep.
JI. Maznuyxuti.



TEMATHUYECKOE IINTAHUPOBAHMUE
C ONPEJEJEHUEM OCHOBHBIX BUJIOB YUYEEHOM JEATEJIBHOCTH

TeMaTnyeckoe MIAHUPOBAHHUE PEATU3YET OJMH M3 BO3MOXKHBIX MOAXOJOB K PACHpEAEICHUI0 M3Yy4aeMOoro marepuala
nuHuU yaeObHo-Metoaudyeckux komruiekcoB (YMK) nmo marematuke H. . Bunenkuna u ap. 5-6 kiaccos.

OHO HE HOCUT 0053aTEJIbHOr0 XapakTepa M HE HCKII0YaeT BO3MOXKHOCTEH HMHOTO paclpeeeHUus] COJepKaHUs.
CocrtaButenu pabouMx MPOrpaMM MOTYT [0 CBOEMY YCMOTPEHHMIO CTPYKTYPUPOBATh Yy4ueOHBI Marepual, ONpeeisaTh
MOCJIEIOBATEIILHOCTD €TI0 U3YUCHHS, PACIIUPEHUS 00heMa COICPIKaHMUS.

B npumepHoM TeMaTHYECKOM IUIAHUPOBAHUM pa3feiibl OCHOBHOTO COJACp)KaHHUA pa30UThl Ha Y4YeOHBIE TEMBI B
MIOCJIEIOBATEIILHOCTH UX U3YYCHHS 10 yueOHUKaM

- Maremaruka. 5 kimacc : yueb. mas ydamuxcs obrieoOpasosat. opranmszanmii / H.S. Bunenkun, B.M. XKoxos, A.C.
Yecnoxkos, C.W. lIBapudypa. — 33-e usa. crep. - M : Muemosuna, 2014 — 280 c. : wi.

- Maremaruka. 6 kiacc : y4e0. mas ydammxcsi ooOrieoOpasosar. opranmsanuii /| H.S. Bunenkun, B.M. Xoxos, A.C.
Yecnoxkos, C.U. lIBapudypa. — 32-e uza. crep. - M : Muemosuna, 2014 — 288 c. : ui.

S Knacc
Howmep HaumenoBanue OcHOBHOE cofepKaHue KonunuectBo XapaKTepuCcTHKa
TJIaBbl/ riiaBbl/miaparpadga 4acoB OCHOBHBIX BUJIOB YU€OHOMU
naparpada JEATEeIbHOCTU
[Taparpad | HatypanbHbie uyncia u mIKasbl 15 OnepupoBaTh Ha 0a30BOM YpOBHE
1 MOHSATUAMU: HATypaJlbHOE YHCIIO;
1 O6o3HaueHus HarypaibHoe 4HCIIO, MHOXECTBO 3 BBITIOJIHSITh CPAaBHEHUE 4HCENl B
HATypaJbHbIX YHCEl HAaTypallbHbIX  4YHCEI U  €ro peabHBIX CHUTYalUsX; ONEPUPOBATH
Hamypanvusiii pso. CBOICTBA, n300paxeHue Ha 0a30BOM ypOBHE MOHSATUSIMMU:
Jlecamuunasn cucmema | HATYPAIBHBIX 4YHUCENI TOYKaMHU Ha durypa, TOYKa, OTpPE30K, MpsAMas,
CUUCTEHUS. YUCIIOBOU MPSIMOM. Paznuuue 1y, JOMaHa#, yroJ,




2 Otpesok. [{nuna
oTpe3Ka. TpeyroiabHuK

Bxonnast koHTposbHas pabora Nel
« [ToBTOpEeHHE NPONIEHHOTIO)»

3 [Inockocts. [psamas.
Jlyq

4 [Tkansl 1 KOOPIUHATHI

) CpaBHeHue
HaTypaJIbHbIX YUCEIL.
MeHnblie i 60JbIIe

KonTtponbshas pabora  Ne
«HatypanpHble yncia U IKaJIb»

MEXIy PO U YHUCIIOM.
[To3unmonnas 3aIIACh
HATYpaJIbHOI'O YHKCJA, TOMECTHOE
3HaueHue 1Udpbl,  pa3psaAbl U
KJIACChl, COOTHOUICHHE MEXIy
JIBYMs  COCEHMMH  Pa3psIHBIMU
eAUHUIIAMH, YTEHUE U  3aIKCh
HaTypaJbHbIX uYHceln. @Ourypol B
OoKpyXkatorieM wmupe. Harnsanneie
npencTaBieHuss o  Qurypax Ha
IUIOCKOCTHU: TpsiMasi, OTPE30K, JyY,
yroy, JIOMaHas, MHOIOYTOJIbHUK.

Jnvina OTpe3Ka, JIOMAaHOM.
[loctpoenne  oTpe3ka  3aJaHHOU
TUTUHBI. Envaunel  “3MepeHust

JUTMHBI, MacChbl, BDEMEHHU, CKOPOCTH.
3aBUCUMOCTH MEXAY €IUHULIAMHU
u3Mepenus  JumHbl.  [lepumerp
MHOT'OYT OJIbHHKA. TpeyronapHUK,
8UObl mpey2obHuKos. Ilpasunvhbie
MHO20Y20/IbHUKU.

YeTpIpexyroyibHUK,
IPSMOYTOJIbHUK, KBaJpar.
N3obpaxenue OCHOBHBIX

reomerpudeckux ¢uryp. IlonsTue
O CpaBHEHHWH YHCEJ, CpaBHEHUE
HaTypaJbHbIX YUCEI APYTr C APYroM
U C HYJICM, MaTeMaTH4eCKasl 3aluCh

MHOTOYTOJIbHUK, TpPEyrOJIbHUK U
YEeTBIPEXYTOJIbHUK, MNPSAMOYTOJIbHUK
U KBaJpaT, U300pakaTh H3ydaeMble
Gurypel OT pyKd M C TMOMOIIbIO
JUHENKW W UUPKYJsA;  pelaTh
MPAKTUYECKUE 3a/1auk C
NPUMEHEHUEM TPOCTEUIINX CBONCTB
buryp;  BBINOJHATH  W3MEpPEHHUE
JUIMH, PACCTOSHUM, C TOMOIIBIO
WHCTPYMEHTOB JIJIsl U3BMEPEHUM JJTUH
U YIJIOB; BBIYUCIISITH PACCTOSIHUS Ha
MECTHOCTH B CTaHJAPTHBIX
CUTYyalUsIX; BBIIOJHATH MPOCTEUIINE
IOCTPOEHUS U M3MEpPEHus Ha

MECTHOCTH, HEOOXOIUMBIE B
peanbHOU JKU3HU; OIHNCHIBATH
OTHCIbHbBIC BBLIAIOIINECS

pe3yabTaThl, MOJIYYEHHbIE B XOJE
pa3BUTHS MATEMAaTUKHA KaK HayKH;
3HaTh MPUMEPBl MaTEMaTUYECKUX
OTKPBITUM U HX aBTOPOB, B CBS3HU C
OTEYECTBEHHOMN u BCEMUPHOU
VUCTOpUEH; YWTATh W 3alUCHIBATH
HaTypajJbHbIE YHCIIA; BBIPAXKaTh
OIHM €IWHULBI W3MEPEHHUs JJINHBI
qyepes Ipyrue; ONPEAEATh
KOOPAWHATBI HA JIy4y€ U OMNPEIECIAThH
TOYKY T[O €€  KOOpAWHATaM;




CpaBHEHHMI, CHOCOObBI CpaBHEHHUS
yncen. Poowcdenue u  pazsumue
apugmemuxy HAmMypaibHblX Yucel.
llosgnenue  Oecamuunou  3anucu
yucen. Illossnenue yughp, 6yks,
uepoznugos 6 npoyecce cuema u
pacnpeoenenusi — npoOyKmos  Ha
Ilpesnem Bnuscnem Bocmoke. Cés3v
¢ Heonumuueckoti pesonroyuell.

BBIPAKATh OJTHU CTMHHMIIBI
U3MEpPEHHsS MacChl dYepe3 JPYTHeE;
onepuposamuy NOHAMUAMU.
HamMypanvHoe HUCNO, MHONICECMBE0
HamypaibHbIX yucer,
eeomempuyeckas — UHMepnpemayusl
HamMypanibHbuIX, PaserHcmeo,
YUCI080€  PABEHCMBO,  HUCI0B0€
HepageHCcmeo, NOHUMAMb u
00BACHAMb ~ CMBICT  NO3UYUOHHOU
3anucu  HamypaibHo2o yucia,
onepuposams NoOHAMUAMU pueypa,
mouka, ompe3oK, npamas, Iy,
JIOMAHAs, — Yeol,  MHO20Y2O0JIbHUK,
MPeyeoNbHUK U 4emblpexyeoibHUK,
NPAMOY20JIbHUK u Keaopam;
U361€Kamb, UHMEPNPEemuposams U
npeobpazosvieams UuHpoOpmMayuwo o
2eoMempuieckux pueypax,
NpeOCmAasienHyl0  HaA — Yepmedcax
uzobpasicamv  uzyuaemvle Qpueypvi
om pyKu u ¢ NOMOWbIO JUHEUKU,

YUPKYIA, KOMNbIOMEPHBIX
UHCINPYMEHM OB, peuiamsp
npakmuieckue 3a0auu c

npUMeHeHuem npocmeuux ceoucms
Queyp, vinoiHaAmMb uzMepeHue OJuH,
paccmostuil, c NOMOUBIO




UHCMPYMEHMO8 Ol U3MepPeHUll
ONUH, BLIYUCTAMb PACCMOAHUS HA

MecmHocmu 6 CMAHOAPMHBIX
CUMyayusx, 8bINOJIHAMb
npocmetiwiue nOCMpPOeHUs. Ha
MecmHocmu, Heobxooumbvie 8
peanvholl HCUBHU, OYeHUBAMNb
pasmepvl  peaibHblX  00bEKMos
OKpYdicalowe2o mupa,
xXapaxmepuzoeams 6KIA0
BbLOAIOWUXCS  MAMEMAMUKO8 8

pazeumue MamemMamuku U UHbIX
Hay4Hwvlx obnacmeil

[Taparpad
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6

Crnoxenue
HaTypajbHbIX YUCET U
€ro CBOMCTBA

Brruutanue

Cnoxenue B ctonouk. CroxxeHue u
BBIYUTAHMS, KOMIIOHEHTBI CJIIOKEHUS
Y BBIYUTAHMS, CBSI3b MEXKIY HUMH,
HAaXOXKJIEHUE CYMMBI M Pa3HOCTH,
U3MEHEHUE CYMMBI U Pa3HOCTH, IIPH
MU3MEHEHUU KOMIIOHEHTOB
CJIOKEHHUS u BBIYHTAHMUS.
[TepemecTuTenbHBINA u
COYETATENIbHBIA 3aKOHBI CJIOKEHHSL.
NPUMEHEHHE anredpandecKux

BBIPDAXKCHUM [UI 3allMCH  CBOWCTB
apu(pMETUIECKUX JNEUCTBUM.
[Tepumerp MHOT'OYTOJILHUKA.

Hcnonp30BaTe CBOWCTBA 4YHCET W

MpaBuiIa JNEUCTBUH c
palMOHAIbHBIMA ~ YHUCJIAMU  TIpH
BBITIOJIHEHU U BBIYMCIICHUM;

OLICHMBATh PE3YyJIbTaThl BBIUYUCICHUI
IpU PEIICHUU MPAKTHYECKUX 3a]ay;
COCTABJISITh YHCIIOBBIE BBIPAKECHHUS
IpU PEIICHUU MPAKTHUYECKUX 3a]a4
W 337ad W3 JIPYyTUX  y4eOHBIX
MpPEAMETOB;  pellaTh  HECIOXKHBIE
CIOJKETHBIE 3a/1aud Pa3HbIX THUIIOB HA
BCe apudmeTHuecKue JICHCTBUS;
CTPOUTh MOJIENb YCIIOBUS 3a7auu (B
BUJIe TaOJIMIIbI, CXEMbI, PUCYHKA), B
KOTOpPOW JaHbl 3HAYEHHSI JBYX U3




KoutponsHass  pabora

Ne3 15 (0) TEME
«Croxenue u
BBIUUTAHUE

HATypaJIbHbIX YHCEID»

UucnoBbie 1 OyKBEHHBIC
BhIpQXKEHUSA.  3HauyeHue
OYKBEHHO020
8bIPAICEHUL.
Ynpowenue
8bIPANHCEHULL.

bykBeHHas 3aIlUCh
CBOWCTB CJOXEHUA U
BBIYUTAHUS

10

YpaBHeHue

Konrponbnas pabora Ne 4

Pemmenue TEKCTOBBIX 3ajga4d
apu(pMeTHYeCKuM CIIOCOOOM.
Hcnonn3oBanne CBOICTB

HAaTYpaJIbHbIX YHUCEN IIPU PELICHUU
3amady. Mcmoap3oBaHue — TaOJIuII,
CXEM, 4YepTEeXKEW, APYTUX CpPEICTB
IIPE/ICTABIICHUS JTaHHBIX npu
pelIeHUN 3a7a4u. YucnoBoe
BBIDAXKEHHE ©  €r0  3HA4YCHUE,
MOPSANOK  BBINIOJIHEHUSI JIEMCTBUM.
3aBUCUMOCTA MEXAY BEIUYHMHAMU:
CKOpPOCTb,  BpEMS,  PaCCTOSHHE;

IPOU3BOAUTENBHOCTD, BpeMs,
pabora; LICHA, KOJIMYECTBO,
ctoumocTh. Hcmonb3oBaHue OyKB
IS 0003HaYeHHUs YHCe,
BBIYKCIICHUE 3HA4YECHUS
anredpanyecKoro BBIPAKEHUSI.
OcHoOBHbIE METOBI peuieHus
TEKCTOBBIX 3a1a4:
apu(PpMETUIECCKHI. Pasencmeo,
YUCI080€e PABEHCMBO, YpaeHeHue,
KOpeHb VpasHeHusl, peuierue
VPABHEHUL.

TPEX B3aUMOCBSI3aHHBIX BEIIMYUH, C
[ENbI0 TOWCKA pEIICHUs 3aJlauH;
OCYHIECTBIISAITH ~ CHOCOO0  TOHMCKa
pelmieHusl  3a7a4d, B  KOTOPOM
paccyXIIeHUE CTPOUTCS OT YCIOBHSI
K TpeOOBAaHMIO WJIM OT TPEOOBaHUS K

YCIIOBUIO; COCTaBIIATh J1aH
peuieHusl 3aJayud; BBIIEIATH 3Tallbl
penieHus 3a/1auy;
WHTEPIPETUPOBATH

BBIYMCIIUTENIbHBIE  pE3yJIbTaThl B
3aja4ye, MCCIEA0BaTh IOJIYYECHHOE
pelIeHUe 3aJaud; 3HaTh pa3Indyue
CKOpOCTEH 00BEKTa B CTOSIYEH BOJIE,
NPOTUB TEYEHUS] U 10 TEUYCHUIO
peKH;  ONEepUpOBaTh  MOHSATHUSIMHU:

cymMa, cjlaraeMoe, Pa3HOCTb,
YMEHBIIIAEMOE, MIEpUMET]
MHOTOYTOJIbHUKA; yCTaHaBJIMBATh

B3aUMOCBA3U MCKIAY KOMIIOHCHTAMH
H pe3yjibTaTaMH MCXKAY CIIOKCHHUCM
N BbIYMTACM, HCIIOJIB30BATb HX IJIA

HaXOXXJICHUSI HEHU3BECTHBIX
KOMITIOHEHTOB JICUCTBUM C
YHUCJIOBBIMU u OYKBEHHBIMU
BBIPAKEHUSAMU; 3aIUChIBATh

CBOWCTBA CJIOKCHUSI W BBIYUTAHUS
HaTypaJbHbIX YHCEJ C MOMOIIBIO




«HucnoBsie 1 OyKBEHHBIC
BBIPAYKCHUS. Y PAaBHEHUE.

6YKB, HCIIOJIB30BAaTh ux JJIA
pauoOHAIN3allMK  IMHMCBMCHHBIX H
YCTHBIX BBIqHCHCHHﬁ; COCTaBJIATH

6YKBCHHBIC BBIPAKCHUSA I10
YCJIIOBUAM 3aga4, BBIYUCIIATH
YUCIIOBOC 3HA4YCHUC 6YKBCHHOI‘O
BBIPAXKCHUA pu 3aJlaHHBIX

3HaueHusx OykB; pemaTh 3a7a4u
pasHbIX TUNOB (Ha paboTy, Ha
HOKYTIKH, Ha JIBUYKEHUE),
CBA3BIBAIOIIMX  TPU  BEJIIMYHHBI,
BBIJICIIATE  OTU  BEIMYUHBI U
OTHOLIEHHUS MEXKIY HUMUY,;
BBIJIBUTaTh THUIIOTE3bl O BO3MOXHBIX
IIPEACIbHBIX 3HAYEHHUSAX HCKOMBIX
BEIMYMH B 3amade  (menarthb

MPUKUJIKY ); 8bINONHAMY
BbIYUCTICHUA, 6 MOoM 4Yucie ¢
UCNOIb308AHUEM npuemos
PAYUOHANbHBIX 8bIYUCTICH UL,
000CHOB8bI8AMb anzopummbol

8bINOJIHEHUS. OetUCMBULL; COCMABIAMb
YUCTI0BbIE BbIPANCEHUS U OYEHUBAMD
ux  3HaYeHus npu  peuwieHuu
npakmu4eckux 3a0ad u 3a0ay U3
opyaux VUYeOHbIX npeomemos;
onepuposamsp NOHAMUAMU.
PABEHCMBO, YUCTI080€ PABEHCMIBO,




ypasHeHue,  KOpeHb  YPABHEeHUs,
peuieHue  YpasHeHus,  peuams
npocmvle U CIOJCHbLE 3a0a4u
PA3HBIX MUN0S, a mMakdxice 3a0aiu
NOBLIULEHHOL MpyOHOCIU,
UCNONb306AMb  pA3Hble  KpamKue
3anucu  KaKk — Mooeiu  MmeKCmos
CIOJICHBIX 3a0ay Ol NOCMPOEeHUs.
NOUCKOBOLL CXeMbl U peuleHUs 3a0a4,
3HaAMb U NpumeHams 0b6a cnocobda
noucka — pewlenuss  3aoay  (om
mpebo6anusi K YCI08Ul0 U Om
VC08Usl K mpebo8arnuio),
MOOeNUPoBaAms  pAacCydcOeHUss npu
noucke pewlenuss 3a0ay ¢ NOMOUbIO
epagh-cxemvl;  GvloeNSAMb  IMANG
peutenus 3a0ayu U  COOepIHCcaHue
Kaxco02o 2man uHmMepnpemuposanms
BLIYUCTUMETbHbIE — Pe3VIbMamsl 8
3a0aue, uUccie008amv NOJYUEHHOE
peuwlerue 3a0ayu; aHAIUUPOBATND
BCEBO3MOIICHBIEC cumyayuu
83AUMHO20  PACNONIOJCEHUST  08YX
00veKmos u UsMeHeHue ux
Xapaxmepucmuk npu COBMECMHOM
o08udICeHUuU (ckopocmp, spems,
paccmosinue) npu peueHuu 3a0ay Ha
osudicerue 08yX 00beKmMos8 Kak 8




O00HOM, MAK U 8 NPOMUBONOJIONHCHBIX
HanpaeieHusx; uccueoo8amo
BCEBO3MOJCHbIE  CUMYAYUUNDU
peuwieHuu 3a0ay Ha O0sudiceHue no
peKe,  paccmampusams — PasHvie
cucmemvl omcuema, pewams u
000CHOBbIBAMb CBOE peuleHUe 3a0ay
(8bl0emb MaAMemMamudecKyro
OCHO8Y) HA HAX0XCOeHUe yacmu
yucaa U YUucia no e2o 4acmu Ha
OCHOBE  KOHKDEMHO20  CMbICIA
0pobu, ocoznasamv U OOBACHAMb
UOEHMUYHOCMb  3A0a4¥  DPA3HBIX
Munoe, CBA3bIBAIOUIUX mpu
BeNUYUHbL (Ha pabomy, HA NOKYNKU,
Ha OsudceHue);, evldenrams  dmu
BENUYUHBL U OMHOWEHUS MEHCOY
HUMU, NPUMEHAMb UX NPU peuleHuu
3a0ady, KOHCMPYUpoB8amu
cobcmeeHnnble 3a0ayu  YKA3AHHbIX
Munos; 6vlOeAMbNPU  peuleHul
3a0ay Xapakxmepucmuxu
paccmampusaemoiu 8 3a0aye
cumyayuy, OmiuyHvle Om pPeanrbHbiX
(me, om KOMOopblx
abcmpazuposanucs),
KOHCMPYUpPO8ams HOBble CUmyayuu
C YUEMOM ODMUX XAPAKMePUCUK,




peuiams u KOHCMPYUposams 3a0ayu
HA OCHOBE PACCMOMPEHUSL PeanlbHbIX
cumyayuii, 6 KOMOpPbIX He
mpebyemcsi MOYHbBLLL
BbIYUCTUMETILHbIL pe3yiomam;
pewams 3a0a4u Ha O8uUdNdCeHue no
pexe, paccmampuéas pasmvie
cucmemsl omcyema
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11 VYMHOXeHHnE VMHOXeEHNE " JIeJICHHUE, 5
HaTYpPaJIbHBIX YHCEI W | KOMIIOHEHTHI YMHOKEHUS "
€ro CBOMCTBA JIeNIeHne, CBA3b MEXAY HUMH,
12 Jenenne YMHOXXEHHE B CTOJIOUK, JEJICHHUE 7
13 Jlenenue ¢ ocTaTkoM YTOJIKOM, IPOBEPKA pe3yJbTaTa C 3
MOMOIIBI0 TPUKUAKA U OOpPaTHOTO
KontponbHas padora Ne5 nerctBusd.  llepemMecTuTenpHbIl U
«YMHOXXEHHE U JICJICHUE coYeTaTeILHBIN 3aKOHBI
HATYPaJIbHBIX YHUCEI» YMHOXEHUS,  pacIpeleaIuTelIbHbII 1
3aKOH YMHOKEHUS OTHOCHUTEIIBHO
14 VpouieHue cinoxeHus.  OCHOBHBIE  METOJbI 5
BI)Ipa)KeHI/Iﬁ peIICHuA TEKCTOBBIX 3aJay.
15 TIOpsiIOK BbIMOIHEHHs | APHPMETHICCKHIA, nepedop 3
neicTBHi BapuaHTOB. Pemenue 3amad  Ha
16 KBanpar u ky0 uncna COBMECTHYIO paboty. Jlemenne c 2
Kontponsnas pabGora Ne 6 OCTaTKOM Ha MHOMKCCTBC 1
«YMHOXKEHHE ¥ JeIeHIe HaTypaJIbHBIX  YHCENl,  C8OUCmEa
oenenusl c OCMAamKoM.

HATypaJbHbBIX YUCET

Hcnonp30BaTh CBOMCTBA 4YHWUCET U

rpasuia JIEUCTBUI c
pallMOHAJIBHBIMM ~ YHWCJIIAMUA  TIpHU
BBITIOJIHCHU U BBIYMCIICHU;

CpaBHHMBAaTh pallMOHAJIbHBIE YHCIIA;
OLICHUBATh PE3YyJbTaThl BBIUYUCICHUIM
IpU pelIeHUH MPAaKTHYECKUX 3a/1ad;
COCTaBIISAITh YUCIIOBBIC BBIPAKECHUS
IpU PEIICHUU TPAKTUYECKUX 3a7ad
W 337ad W3 JAPYTuxX  y4eOHBIX
NpPEAMETOB;  pEelIaTh  HECJIOKHBIE
CIOXKETHBIC 3a/1a4l Pa3HBIX THIIOB Ha
Bce apudmeTHUyecKue JICHCTBHS;
CTPOUTH MOJIETh YCJOBHS 3a7adu (B
BUJIE TAOJIMIIBI, CXEMBbI, PUCYHKA), B
KOTOpPOHM JaHbl 3HAYCHHUS ABYX W3
TPEX B3aUMOCBSI3AHHBIX BEIIMYUH, C
[ENbI0 TIOWCKA PEIIeHUs 3a/1a4u;
OCYHIECTBIISATH ~ CHOCOO  MOHMCKa
pemieHusl  3aJadd, B KOTOPOM




HpaKTI/I‘IeCKI/IC 3ada4u Ha OCJICHUC C

OCTaTKOM. [IpeoGpa3zoBanue
anredpanyecKux BBIpAYKEHUH.
Obocnosanue aneopummos

8bINOTHEHUS apughmemuueckux

Oeticmeuii. BpIUMCIEHUE 3HAYCHMS
CTeIleHel. 3aluch 4Yucia B BHIE
CyYMMbl  pa3psiiHBIX  CJIAraeMbIX,
[Topsimok BBIMOJIHEHHUS ACUCTBUM B
BBIPAKEHUSIX, coaepKaux
CTCIICHb, BBIUMCIICHHE 3HAYCHUU
BBIPAKECHUI, COIEPIKAIINX CTEIICHbD.

pacCyKJI€HUE CTPOUTCSA OT YCJIOBHS
K TpeOOBAaHMIO WM OT TPeOOBaHUS K

YCIIOBUIO; COCTaBIIATh IJ1aH
penieHus 3aJadyM; BBIAEIATH JTallbl
penieHus 3a/1auy;
UHTEPIPETUPOBATH

BBIYMCIIUTENIBHBIC  PE3yJIbTaThl B
3aja4e, MCCIEI0BAaTh IOJIYYECHHOE
pelieHre 3ajady; 3HaTh paslinyuue
CKOpOCTEl 00BbEKTa B CTOSUECH BOJIE,
MPOTUB TEYEHUS M TIO0 TEUYCHHIO
PEKH; pellaTh 3a/layd Pa3HbIX TUIIOB
(Ha paboTy, Ha TOKYIKH, Ha
NBUKEHUE),  CBA3BIBAIOLIUX  TPH
BEJIMYUHBI, BBIACIATh 3TU BEIIMYMHBI
Y OTHOIIEHUSI MEX]y HUMH; peliaTh
HECJIO)KHBIE ~ JIOTUYECKHUE  3aJayu
METOJOM paCCYK/ICHUI; BbIABUTaTh
TUIIOTE3bI 0 BO3MOKHBIX
NpeAEibHBIX 3HAYECHHUSIX HCKOMBIX
BEJIMYMH B 3ajaue (menatpb
MPUKHUJIKY); BBIIOIHATH YMHOXEHUE
W JIeJICHUE HATypaJbHBIX YHUCEN,
JIEJIEHUE C OCTaTKOM, BBIYUCISATH
3HAUYEHUE CTENEHEeHl; OnepupoBaTh
MOHSATUSAMMU: MIPOU3BE/ICHUE,
MHOXUTEIN, 4YacTHOE, JIEeJIMMOE,
JICTTUTENb; yCTaHABIIMBATh




B3aMMOCBA3U MCKAY KOMIIOHCHTAMH
N PpE3yJIbTaTOM IIPpH YMHOXCHHUHU U
JCJICHHUN, HCIIOJIB30BaTh HUX IJIA

HaX0KICHHUS HEHU3BECTHBIX
KOMITOHEHTOB JercTBUU C
YHCIOBBIMU u OYKBEHHBIMU
BBIPAXKECHUSIMU; 3aIIMCHIBATH

CBOMCTBA YMHOKCHHA W JOCJIICHHUA
HAaTypaJbHBIX YHUCCII C IIOMOIIBIO
6YKB M HUCIIOJIB30BaTb HUX  OJIA
paduoHaJIM3alMK  ITMCBMCHHBIX U
YCTHBIX BLIqHCHCHHﬁ; 6blNOJIHAMb
6blYUCTIEHUA, 6 mom yucie C

ucnoJjib3o6adrnuem npuéMoe
PAUUOHAIbHBLX 6bl’-ll/lC]l€H1/l1:2,
000CHOBbIBAMb ajleopunimbsl

8bINOJIHEHUS. OetUCMBULL; COCMABIAMb
YUCTOBbIE BBIPANICEHUSL U OYEHUBAND
ux 3HAYeHus. npu  peuileHuu
npakmu4eckux 3adad u 3a0ay U3
opyaux VUeOHbIX npeomemos;
pewams  npocmeie U CAOJNCHBIE
3a0auu  PAasHblX MUunos, a makaice
3a0auu  NOBBLIUEHHOU MPYOHOCU,
UCNONIL3068AMb  pPA3Hble  KpamKue
3anucu  Kak — MOOelu  MeKcmos
CNOJNCHBIX 3a0ay Ol NOCMPOEHUS.
NOUCKOBOU CXeMbl U peuleHus 3a0ay;




3HaAMb U npumeHams 0ba cnocoba
noucka  peuleHuss  3aoay  (om
mpeboanusi K YCI08Ul0 U  Om
VC08Us K mpebo8anuio),
MOOeNUpPo8ams  paccylicoeHus npu
noucke pewenusi 3a0ay ¢ NOMOUbIO
epagh-cxemvl;  GvloeNsIMb  IMANDL
pewlenuss  3a0a4u U cooepicanue
KasHcoo20 smana,
UHMePnpemupo8amy
8bIYUCTIUMETbHBIE PEe3YTbMAambl 8
3a0ave, UCCIeO008amMb NOTYUEHHOE
peuleHue 3a0ayu; aHaiusupo8amy
8CEB03MOIICHbIE cumyayuu
83AUMHO20  PACNOJIONCEHUSL  08YX
00beKmo8 U U3MeHeHue ux
Xapakmepucmux npu COBMEeCHmHOM
osudiceHuu  (CKopocmo, spems,
paccmosnue) npu peuleHuu 3a0ay Ha
osudiceHue 08X 00bEKMO8 KAK 8
0OHOM, MAK U 8 NPOMUBONOJIOHCHBIX
HanpaseieHusx, ucciedo8amsp
BCEBO3MOJICHbIE  CUMyayuu npu
pewieHuu 3a0ay Ha O8UMCEHUe NOo
peKe,  paccmampusams — pAa3Hble
cucmembl OmMcyeéma, OCO3HABAMb U
00bACHAMYb  UDEHMUYHOCMb — 3a0aY
PA3HbIX MUNOB, CEA3bISAIOWUX MPU




BeUYUHbL (Ha pabomy, HA NOKYNKU,
Ha  OsudiceHue);, Bvl0easimbIMu

BEUUUHbL U  OMHOULEHUS MeNHCOY
HUMU, NPUMEHAMb UX NPU peuleHuu

3adau, KOHCMpYUpoeamb
cobcmeenHvle 3a0ayu  YKA3AHHbLIX
MUNo8. 8blOeIaMb NPU  peuleHul

3adau Xapaxmepucmuxu
paccmampueaemor 8 3a0aye
cumyayuu, OmiuyHvle OMm pPeaibHbIX
(me, om KOMOpbIX
abcmpacuposanucy),
KOHCMPYUpO8ams HO8ble CUmyayuu
C Y4Uémom OSmMux XapaKmepucmuk,
peuams u KOHCMPYUpo8ams 3a0ayu
Ha OCHOB8e PACCMOMPEHUs PealbHblX
cumyayui, 8 KOMOpbIX He
mpebyemcsi MOYHbIL
BLIYUCIUMETbHDILL pe3yibmam;
peuams 3a0a4u Ha OBUMCEHUE NO
pexe, paccmampugas — pasHvle
cucmemvl omcuema
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17 DopMyJIbI Hcnonw3oBanue OyKkB TS 2

18 [Tnomans. ®opmynna 0003HAYEHUsI YHCEJ. 3aBUCHUMOCTHU 2
TLJIOIIATH MEXIy  BCIMYMHAMHU:  CKOPOCTb,
PSIMOYTOJILHUKA BpeM, paccTosHUC,

OnepupoBaTh Ha 0a30BOM YpOBHE
MOHSATUSAMMU: MPSIMOYTOJIbHBIM
napamienenumnen, Kyo. M3obpaxarh
u3yyaeMble (QUTypbl OT PYKH U C
MOMOIIBIO JMHEHKH U  UUPKYIIS;
COCTABJISITh YHUCJIOBBIE BBIPAXKEHUS
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Ennnunesl namepenus
Iomaaei

20

IIpssMoyronpHbII
napajuleIeuIe ]

21

Oo0bembl. O0BEM
IPSIMOYTOJILHOTO
napaJiieJIeIuIe/a

Kontponsnast  pabora  Ne
«[Tmomanu 1 00BLEMBD)

POU3BOUTENHLHOCTD, BpeMms,
paborTa; IIeHa, KOJIMYECTBO,
croumocth. IloHsTHE  IUIOMIAAU
GUrypel,  COMHHIBI  H3MEPCHHUS

IUIOIIA/H, o0BeMa. [Tnomans
IpsIMOYTOJIbHUKA, KBaJpara.
[TpubnuxeHHoe U3MEPEHUE

wiomaam QGUryp Ha KJICTYATOM
oymare. Pasnosenuxue  ¢hueypeo.
3aBUCUMOCTH MEXAY CIAUHHUIIAMH
U3MepeHusl TuTomaau. HarsHeie
TIPEICTABICHHUS 0
IIPOCTPAHCTBEHHBIX (urypax: Kkyo,
napasuIesIeIuITe]]. N300pakenue
IPOCTPAHCTBEHHBIX buryp.
[TonsTne o0beMa; CIIMHUTIBI
o0BeMa. Ennanuel M3MEpPECHUI
00BEMa. 3aBHUCHUMOCTH MEXKTY
eIUHUIIAMH  HW3MEpeHus oObema.
O6bem IPSIMOYTOJILHOTO
napasuienenumena, kyoa. OCHOBHBIC
METOJIbI PElICHUs] TEKCTOBBIX 3aJ1ay:
nepeOop BapuaHTOB.

IpU PEHICHUU TPAKTUYCCKUX 3a7ad
W 33a7ad U3 JIpYyTUX  Y4eOHBIX
MPEIMETOB; peIiaTh  HECIOKHBIE
CIOXKETHBIC 3aJ1a4d Pa3HBIX THUIIOB Ha
BCe apuMeTHUeCKHe JCHCTBUS;
CTPOUTH MOJICIh YCJIOBHS 3amadu (B
BUJIe TAOJIUIIBI, CXEMbI, PUCYHKA), B
KOTOPOW JaHbl 3HAYCHHUS JABYX W3
TPEX B3aMMOCBSI3aHHBIX BEJIWYHH, C
IEeIbI0 TIOMCKA PpEIICHUS 3aJ1auu;
OCYIIECTBIISATH ~ CHOCOO0  TOHMCKa
pelieHust  3a7a4d, B  KOTOPOM
paccyIeHUe CTPOUTCA OT YCIIOBHUSA
K TpeOOBaHUIO WJIM OT TPeOOBaHUS K

YCIIOBUIO; COCTaBJISATh IJ1aH
pelIeHusl 3a/lauyd; BBIACIATh OJTallbl
peleHus 3a71a4H;
VHTEPIPETUPOBATH

BBIUUCITUTENIbHBIE ~ PE3YNIbTAaThl B
3ajlaye, MCCIENAOBATh IMOJYYCHHOE
pelIeHre 3a7a4d; 3HATh pa3Iudne
CKOpOCTEl 00bEKTa B CTOSIYEH BOJE,
NPOTUB TEYEHUS W TIO0 TEUYCHHIO
peKu; pemaTh 3a7a49d Pa3HbIX THUIIOB
(Ha paboTy, Ha TOKYIKH, Ha
JBIDKEHUE),  CBS3BIBAIONIUX  TPH
BEJIMYMHBI, BBIICISATh 3TH BEIMYUHBI
¥ OTHONICHHS] MEXTy HAUMH; periaTh




HECJIOKHBIE  JIOTUYECKHE  3aJayu
METOJIOM PAaCCYXJICHUW. BBIIBHTATh
TUIOTE3EI 0 BO3MOYKHBIX
MPEACTbHBIX 3HAYCHUSAX HCKOMBIX
BEJIMYNH B 3aj1aue (memathb
NPUKUIKY); PEIIaTh MPaKTUYCCKUE

3a71a4u C IIPUMEHEHUEM
IIPOCTEUIIINX CBOWCTB ¢uryp;
BBITIOJIHATH U3MEpEHUE JUIUH,
pacCTOsSIHUM c TTOMOIIIBFO

HHCTPYMCHTOB IJIsA I/ISMepCHI/Iﬁ JJINH
)41 YTJIOB; BBIYUCIIATDH IIomajan
MMPpAMOYTOJIbHUKOB, BBIYUCIIATDH
pacCCTOAHMA Ha MCCTHOCTH B
CTaHAAPTHBIX CHUTyalUAX, ILIOHOIAIN

MPSIMOYT OJIbHUKOB; BBITIOJIHSATh
MpocTenmme MOCTPOCHUSA 51
U3MEPEHUS Ha MECTHOCTH,

HEOOXO/IUMBIE B PEATbHON KU3HU;
OTIEpUPOBATh MOHATUSAMU: (PopMmyIa,
wiomaab, o0beM, paBHBIE (UTYPHI,
IpaHy, pedpa 151 BEPILINHBI
MPSIMOYTOJIBHOTO TapaJijiesienuneaa;
BBITIOJIHSITh BBIYMCIICHUS o
dopmynam; pewamsv npocmvle U
CHIOJICHbIE 3a0ayu pA3HbIX MUNos, da
maxoice 3a0auu NOGbIUEHHOU
MpPYOHOCMU, UCHONb308AMb PA3HbLE




Kpamkue  3anucu  Kak — Mooeiu
MeKCMOo8  CIONCHLIX 3a0ad  O0ns
NOCMpPOeHUsi NOUCKOBOU  CXeMbl U
peuieHus 3a0au;,  3Hamo u
npumenams 006acnocoba noucka
pewenus 3a0ay (om mpebosaHus K
yciosuro U Oom  yciloeus K
mpebo8anuio), MOOenuposamy
paccysxicoerust npu NOUcKe peuteHust
3a0ay ¢ NOMOWbIO 2pagh-cxemvi,
8bl0e/IIMb IMANbl PeuleHus 3a0avu u
cooepoicanue  Kaxcoo2o  Imanda
UHmMepnpemuposams
BLIYUCTUMEIbHBIE PEe3)IbMAMbl 8
3a0ave, UCCeO008amMb NOTYUEHHOE
peuterue 3a0ayu; AHaIU3UpPOB8AmMs
BCEBO3MOIICHBIEC cumyayuu
83AUMHO20  PACNOJIONCEHUSL — 08YX
00beKmo8 U uMeHeHue ux
Xapaxmepucmuknpu  Cco8MeCmHoOM
osudiceHuu  (CKopocme, epems,
paccmosinue) npu peulenuu 3a0a4 Ha
osuodicerue 08yX 00BEKMO8 KAK 8
00HOM, MAK U 8 NPOMUBONOIONCHBIX
HanpaeieHusx, ucciedo8amsp
BCEBO3MOJICHbIE  cumyayuu  npu
peuwieHuu 3a0ay Ha O8UNCEHUe No
peKe, paccmampueamsv — pa3Hble




cucmemvl Omcyeéma, 0CO3HABAMb U
00BACHAMb  UOEHMUYHOCMb — 3a0a4
PA3HbIX MUNOB, CEA3bIEAIOWUX MPU
BeUYUHbL (Ha pabomy, HA NOKYNKU,
Ha  O8uUdICEeHUe), BblOesimb 3Mmu
BEUUUHbL U  OMHOULEHUS MeNHCOY
HUMU, NPUMEHAMb UX NPU peuleHuu
3adau, KOHCMPYUPOBAMb
cobcmeenHvle 3a0auu  YKA3AHHbIX
MUno8. BvlOeIAMms NPU peueHuu
3a0au Xapakxmepucmuxu
paccmampusaemou 8 3a0aue
cumyayuu, OmiudHbvle om pedaibHblX
(me, om KOMOpbIX
abcmpacuposanucy),
KOHCMPYUpO8ams HOGble CUMyayuu
C Yueémom OSmux XapaxKmepucmux,
peuams u KOHCMpPYuposams 3a0a4u
HA OCHOBE PACCMOMPEHUsL PEATbHBIX

cumyayui, 6 KOMOPbIX He
mpebyemcsi TMOYHBLU
BbIYUCTUMEILbHBI pe3yiomam;
peuams 3a0a4u Ha OBUMNCEHUE NO
pexe, paccmampusast pasivle
cucmemvl OmMcuema Onepuposams
NOHAMUAMU Queypa,

NPAMOY20NbHbIN  napaiieienuneo,
Ky0, userexamo,




UHmMepnpemupo8ams u

npeobpazogvieams UHGOpMaAyuw o
2eoMempuieckux pueypax,
NpeOCmasiieHHyl0  Ha — 4epmecax
usoobpaxcamv  uzyyaemvie pueypol
om pyKuU U C NOMOWbIO JUHEUKU,

YUDKYVJ]IA, KOMNbIOMEPHLLX
UHCMPYMEHN 08, peuwamos
npakmudeckue 3a0ayu C

npuMeHeHuemM NPoCmeiuux colcma
Queyp,; 8binoIHAMb U3MepeHue ONuH,
paccmosHull, c HOMOWbIO
UHCIMPYMEHMO8 OJIsl U3MePeHUll OJIUH
U Yenos,  8bIYUCTAMb  NAIOWAOU
NPSAMOY20IbHUKOS, K6aopamos,
00vEMbL NPSAMOY20IbHbIX
napanienenuneoos, Ky008,
BLIUUCTISIMb paccmosiHus Ha
MeCcmHOCImU 8 CMAHOAPMHBIX
cumyayusx, — niowaou  y4acmkos
NPAMOY20AbHOU  (POopMbl,  00BLEMDL
KOMHAmM, GbINOJHAMb NpoCcmeniuiue
NOCMPOeHUs Ha MeCcmHOCmUu,
HeoOXooumvle 8 peanbHOU HCUSHU,
OYeHueamsv  pasmepvl  peanibHblX
00bEKmMOo8 OKpYHCarouwe2o Mupa

[Taparpad
5

OOBIKHOBEHHBIE IPOOH

25

OnepupoBaTh Ha 0a30BOM ypOBHE
MOHATHSIMHU: OOBIKHOBEHHAs JPOOBb,




22 OKpyKHOCTb U KPYT

23 Jlonu. OGBIKHOBEHHBIC
apobu

24 CpaBHeHue apooeit

25 [IpaBunbHbIE U
HeTpaBUJIbHBIE TIPOOH

KonTtponsnas padbota Ne§
«OOBIKHOBEHHBIE JIPOOH.
[IpaBunbHBIC U HETIPABUIIHHEIC

poOm»

26 Cnoxenue u
BBIYUTAHUE JPOOCH C
OJUHAKOBBLIMHU
3HaMeHAaTEIIMHI

27 Jlenenue u npobu

28 CMellIaHHbIE YHCIa

29 Cnoxenue u
BBIYMTAHUE CMEIIaHHBIX
ypcel

KontponsHas padotst Ne 9
«Cwmemannbie yncia. CioxeHue u
BBIYUTAHUE CMEIAHHBIX YHUCED)

Harnsannasie [IpEICTaBICHUSA 0
durypax Ha IIJIOCKOCTH:
OKpPY’KHOCTb,  Kpyr.  B3saumHuoe

PacIoyIOKEHHE JBYX OKPY)KHOCTEH,
npsiMoii M OKpykHocTh.  Jlods,
4acTb, JpOOHOE 4YHUCIO, JpO0b.
Pemienne 3agad Ha HaxoKICHHE
YacTH YMCJIa ¥ YHCJIa 110 er0 YacTH.
3aBUCUMOCTH MEXAY CIAWMHHUIIAMH
u3MepeHuss oO0bema. CpaBHEHHE
OOBIKHOBEHHBIX poOeii.

[IpaBunbHBIE W HENMpPAaBWIbHBIE
npodu.  CMmemaHHasI poOb
(cmemanHoe uyucino). ClokeHue u
BbIUUTAaHHWE OOBIKHOBEHHBIX JIPOOEH.
CBOWCTBO  JIENMMOCTH  CYMMBI
(pazHocTH) Ha uwmcio. J[pobHoe
YUCIO KaK pe3yabTaT JIeJICHUs.
3anuch HATYpadbHOTO YKCIIA B BUC
IpoOu C 3aJaHHBIM 3HAMEHATeleM,
npeoOpa3oBaHUe CMEIIAHHOW IpOoOH

B HEMNpPaBWIBHYIO  JIpoOb W
HAa00OpOT. ApudmeTnieckue
JEUCTBUSA co CMENIAHHBIMU
TpOoOsSMHU. OCHOBHBIE ~ METOJIBI
pereHus TEKCTOBBIX 3a/1a4:

apupmeTnueckuil. Pemienue 3anau
Ha COBMECTHYIO padory.

N

CMCHIIaHHOC YHCJIO, HCIIOJIb30BaATh

CBOMCTBA  4YHMCEll W  MpaBUIA
JNEeUCTBUN c panvoOHaIbHBIMHA
YUCIaMHU pu BBIIIOJIHEHUU
BBIYMCIICHUM; CpaBHUBATH

palMoHaJIbHBIE YHWCIIA; OLICHUBATh
pe3yibTaThl  BBIYUCJIICHUW  TpH
pelIeHnd  TPaKTUYeCKHX  3aj]ady;
BHITIOJIHATh CPAaBHEHUE YHCENl B
peabHBIX CHUTYallUsIX; COCTABIISAThH
YHCJIOBBIC BBIPAKCHUS TIPH PEIICHUN
NPAKTUYECKUX 3a7ad M 3aJad U3
IpYruX  y4eOHBIX MPEIMETOB;
peliaTb ~ HECIOXKHBIE  CIOKETHBIC
3alayd  pa3HbIX TUIIOB Ha BCe
apudmeTHIecKre JeHCTBUS; CTPOUTH
MOJIeNIb YCJIOBHS 3amadu (B BHUIE
TaOJNMIIBI, CXEMbI, pPHCYHKa), B
KOTOpPOW JaHbl 3HAYEHUS JBYX U3
TPEX B3aMMOCBSI3aHHBIX BEJIHMYHH, C
LEJbI0 TIOMCKAa pElICHUs 3aayu;
OCYIIECTBIIATH ~ CIOCOO  IOMCKa
peuieHus  3aJa4d, B KOTOPOM
paccyXJIeHHUE CTPOUTCS OT YCJIOBUS
K TpeOOBaHUIO WIH OT TpeOOBaHUS K
YCIIOBUIO; COCTaBJISITh TUTaH
pelieHus 3a7aud; BbIACNATH JTallbl
pelieHus 3a/1a4u;




[Ipumenenue npoGelt mpu penieHuu
3a7ay. PelieHue HECIOXKHBIX 3a1ay
Ha JBWXEHHE B IPOTUBOMOJIOKHBIX
HaAIPaBJICHUSIX, B OJIHOM
HAIpaBJICHUH, ABUKEHHE 110 pEKe
10 TEYEHUIO U IPOTUB TEUCHHUS.

WHTEPIPETUPOBATH
BBIYHMCITUTEIIBHBIE ~ PE3YJIBTaThl B
3ajlaye, MCCIEA0BaTh IMOJIYYEHHOE
pelleHre 3a7auyd; 3HATh pazinyue
CKOpOCTEH 00BEKTa B CTOSIYEH BOJIE,
NPOTUB TEYCHUS W TIO TCUCHHIO
pEKH; pemniaTh 3aJa4d Pa3HBIX THIIOB
(Ha paboTy, Ha TOKYNKH, Ha
JBIDKEHUE),  CBS3BIBAIONIUX  TPH
BCJIMYMHBI, BBIICIIATH 3TH BETUYHHBI
U OTHOUICHUS  MEXAY  HUMHU;
BBIJIBUTATh THUIIOTE3bI O BO3MOXKHBIX
MpeNeNbHbIX 3HAYEHUSX HCKOMBIX
BEJIMYMH B 3ajade  (Jenathb
MPUKUJIKY) OnepupoBaTh  Ha
06a3zoBOM YpOBHE MTOHATHSMM:
OKpY)XHOCTb H Kpyr. M300paxath
u3ydaemble QUTYpPHl OT PYKH U C
MOMOIIBI0  JIMHEWKH U IUPKYJIA.
pemath MPaKTHYECKHE 3aJadyll  C
IIPUMEHEHUEM IPOCTEHIINX CBOMCTB
buryp; BBINIOJHATH MPOCTEUIITHE
MOCTPOCHUSI W W3MEPEHHS  Ha
MECTHOCTH, HEO0O0XOJUMEBIE B
peaNlbHOW  JKW3HH,  ONEPUPOBATH
MOHATHAMU: PAJANyYC, TUAMETP, Tyra
OKPY)XHOCTH, JOJI, YHCIUTEIb U
3HaMEHATeNIh JPOOH, MpaBUJIbHAS H




HCIIpaBUJIbHAsA I[p06b; BBIIIOJIHATH

CIIO’KEHUE u BBIYMTAHUC
OOBIKHOBEHHBIX npo0eit c
OJIMHAKOBBIMU 3HAMCHATEIISIMH,

peoOpa3oBbIBaTh  HEMPABHIIBHYIO
IpoOb B CMENIAHHOE YHUCIO0 U
CMEIIIAaHHOE YKCJIO B HETPABWIHHYIO
npoOb4  UCIOJIB30BaTh  CBOMCTBO
JeJICHWe CYMMBI Ha 4YHUCJIO JIJIS
paloHaIu3auu BBIYHCIICHUH;
onepuposamso NOHAMUAMU.
00bIKHOBEHHAsT O0pOoOb, CMeUulanHHoe
YUCNIO; BBINOJIHAMbL  GbIYUCIEHUS, 8
MmoM  Yucie ¢  UCNOJb308AHUEM
npUemMos PAYUOHATILHBIX
8bIYUCTICHUI, 000CHOB8b18AMb
aneopummsvl 8bINOJHEHUS OetUCMEUl;
YRopsa0ouueams 4ucia, 3anUcCaHHvle

8 guoe 0ObIKHOBCHHBIX u
oecsamudHvlx Opobell;
NPUMEHSINb npasuia

NPUONIUINICEHHBIX — BLIYUCACHULL  NPU
peulerHuu npaKkmuyeckux 3aoay u
peuwienuu 3a0ay  Opyeux y4eOHvlx
npeomMemos, BbiNOJIHAMb CPAGHEHUe
pe3VIbmamos  BbIYUCTIeHUN  Npu
peulenuy npaKkmuieckux 3aoay, 8
mom yucie NPUOIUINCEHHBIX




6blqMCﬂeHuﬁ,' cocmaessisiimb 4ucjioebvle
BbIPAINCEHUA u OYeHuedanob ux

3HAYeHUs npu peutenuu
NpaKmuyeckux 3a0ay u 3a0ad u3
opyeux  yuyeOHbIX npeomemos;

pewams  npocmvle U CLONCHbIE
3a0ayu pasHvlX MUnos, a makdice
3a0a4u  NOBLIUUEHHOU MPYOHOCMIU,
UCNONIb306AMb  pA3Hble  KPAmKue
3anucu  Kak — Mooenu  MmeKCcmos
CIOJICHBIX 3a0ay Ol NOCMPOEHUs.
HOUCKOBOT CXembl U peuleHus 3a0auy,
3HAMb U NPUMeHAMb 00a cnocoba
noucka — pewlenuss  3aoaw  (om
mpebosanusi K YClo8uio U Om
ycaoeus K mpebosanuio),
MOOenUpo8ams  paccyicoeHus: npu
noucke peuleHus 3a0ay ¢ NOMOWbI0
epag-cxemvl;  8bl0eIAMb  dMANB
peutenus 3a0avu U  COOepIHCAHUe
KaaHco020 smana,
UHMePNpemupo8amy

BbIYUCTUMEIbHBIE  Pe3)IbmAambl 8
3a0ave, UCC1e008amb NOJLYUEHHOe
pewienue 3a0ayy;,  aAHAIUZUPOBAMD
8CEB03MOICHBIE cumyayuu
83AUMHO20  PACNONOJNCEHU  O08)YX
00vbeKkmos  u usMeHenue ux




Xapakmepucmux npu CO8MeCHmHOM
o08udcCeHuUU  (CKOpocmv, 8pems,
paccmosiHue) npu peutenuu 3a0ay Ha
ogudiceHue 08yX 00beKmMo8 Kak 8
OOHOM, MAK U 8 NPOMUBONONONCHBIX
HAanpaeieHusx; Uccie008amy
BCEBO3MOJICHbIE — cumyayuu  npu
peuwleHuy 3a0ay Ha OB8UNCEHUEe NO
peKe,  paccmMampueamv — pasHvle
cucmemul omcueéma ;peutams
PpazHooopasuvie  3a0avu «Ha
yacmuy, pewams u 0OOCHOBLIBAMND
c80e peuteHue 3a0ad  (8vbloenamo
Mamemamu4eckylo  OCHO8Y)  Ha
HAX0JiCOeHUe Yacmu 4ucia u yucia
no  e20  yacmu  HA  OCHOBe

KOHKPEMHO20 cmblcna opoou,
oco3Hasamo u 00vsICHAMD
UOeHMUYHOCb 3a0ay  pasHbix
Munoe, CBA3bIBAIOUIUX mpu

BenUYUHbL (HA pabomy, HA NOKVNKU,
Ha  O08udiceHue); 8bloeNsams  3Mu
BEUYUHbL U  OMHOWEHUS MedHCOY
HUMU, NPUMEHAMb UX NPU PeuleHuu
3a0ay, KOHCMPYUpOB8ama
cobcmeennvle 3a0auu  YKA3AHHbIX
Munos, 8vloesims NpU  peuleHuu
3a0ay Xapaxkmepucmuxu




paccmampusaemou 8 3adaue
cumyayuu, omiudHbvle om pedaibHbiX
(me, om KOMOopbiX
abcmpacuposanucy),

KOHCMPYUpO8ams HOGble CUMyayuu
C Yueémom OMmux XapaxKmepucmux,
peuams u KOHCMpPYuposams 3a0a4u
HA OCHOBE PACCMOMPEHUsL PEATbHBIX
cumyayuti, 8  KOMOpbIX He
mpebyemcsi MOYHbLI
BLIUUCTUMENbHBL pe3yibman;
pewams 3a0a4u HA O8UCEHUE NO
peKe,  paccmMampueas — pasHvle
cucmemvl OmMcuema, ONepupo8ambsb
NOHAMUAMU PUSYPA,  OKPYICHOCHb

u Kpye; u3zeneKams,
UHmMepnpemupo8ams u

npeobpazosvieams UHGOPMAYUIO O
2eoMempuiecKux pueypax,

npeocmasienHylo  Ha  uepmedica;
uzobpaxcamo uzyuaemvle Queypol
om pYKU U C NOMOWDbIO JUHEUKU,

YUPKYIA, KOMNbIOMEPHBIX
UHCINPYMEHM OB, peuiamsp
npakmuieckue 3a0auu c

npuUMeHeHuem npocCmeutux C8OUCma
Queyp; evlnoaHAML  npocmenuiue
NOCMPOECHUS] Ha  MeCmHOCMU,




Heobxoo0umbvie 6 pPeabHOU JHCUSHU,
OYeHUBamov  pasmepvl  PeaibHbIX
00beKmo8 OKpyHcarouwe2o Mupa

[Taparpad | decaruunbie apoou. CloXKeHHE W BBIYUTAHUE JECATUYHBIX 13

6 npo0eit

30 JlecsaTnuHas 3ammch enas u JpoOHast 4acTu 2
JPOOHBIX YHCET JECSATUYIHON JIpooH.

31 CpaBHeHue [IpeobpazoBanue JeCATUYHBIX 3
JECATUIHBIX TpOoOeH npobeit B OOBIKHOBCHHBIE.

32 Croxenue u IIpeobpaszosanue 0ObIKHOBEHHBIX 5
BBIUUTAHUE opobeti 6 Oecamuunbvle OpPOOU.
JECATUYHBIX Tpo0ei Koneunvie u OecKkoHeyHvle

33 [MpubnmKeHHbIE Odecsamuunvle Opoou. CpaBHEHHE 2
3HAYEHUS YUCEIL JNECATUYHBIX Apobeil. CroxxkeHue u
OKpyriIeHHe YUCell BBIUUTAHUE JIECATUYHBIX JIpOOEH.

Kontponbhas padora Ne 10 Pemenne HecnoXHBIX 3amad  Ha 1

«CI10kKEeHNE U BBIYUTAHUE JIBUKEHUE B  IPOTHUBOIMOJIOKHBIX

JECATUYHBIX ApoOeit. OkpyriieHune HallpaBJICHUAX, B OTHOM

qHCeID HaIPABJICHUH. Pemenue

HECJIOXKHBIX 33/1a4 Ha JABUKCHHUE IO
peKe 1O TEYCHHI0 U TPOTUB
TE€UYCHHS. HeobxoanmocTh

okpyrieHus. [IpaBmiio OKpyrieHus
HaTypalbHBIX 4Yucen. OKpyrieHue
JNECATUYHBIX  JaApoOei. /[pobou 6
Basunone, Eeunme, Pume.
Omkpvimue Oecamuduvlx Opobell.

OmnepupoBaTe Ha 0a30BOM YpOBHE

NOHATUSIMU:  JIeCATUYHAs  JpOOb;
WCIIOJIb30BaTh CBOWCTBA YHUCEIl U
IpaBuia JEeVCTBUN c
pAalMOHAIBHBIMUA  YHCJIIAMU  IIPU
BBITIOJIHCHU U BBIYMCIICHUM;
BBITIOJIHATH OKpYTJICHUE
palMOHaIbHBIX qucenl B
COOTBETCTBUU C [IpaBUJIAMY;

CpaBHHMBAaTh pallMOHAJIbHBIE YHCIIA;
OLICHUBATh PE3YyJbTaThl BBIUYUCICHUIM
IpU pelIeHUH MPAKTHYECKUX 3a/1ad;
BBITIOJIHATh CpPaBHEHWE YHWCENT B
peanbHBIX CHUTYaIUsX; COCTaBIATH
YHCJIOBBIE BBIPAXKEHUS TIPU PEIICHUU
MpaKkTUYECKUX 3aJad W 3aJad Hu3
JIpYrux  y4eOHBIX MPEIMETOB;
pemiath  HECIOXXHBIE  CIOYKETHBIE
3aJlaud  pa3HbIX THUIIOB Ha BCE
apudMeTHIecKue JEeHCTBUS; CTPOUTH
MOJENb YCIOBUSL 3amaud (B BUIE
Ta0JIUIbI, CXEMbl, pHUCYHKA), B
KOTOpPOW JaHbl 3HAYEHUS JBYX U3
TPEX B3aUMOCBSI3aHHBIX BEJIMYWH, C




[ENbI0 TOWCKA pEIICHUs 3aJauH;
OCYHIECTBIIAThH ~ CHOCOO  TOHWCKa
pelmieHusl  3a7a4d, B  KOTOPOM
paccyXJIeHUE CTPOUTCS OT YCIOBHS
K TpeOOBaHMIO WM OT TPeOOBaHUS K

YCIIOBUIO; COCTaBIIATh J1aH
peuieHuss 3aJadyM; BBIIEIATH 3TaIlbl
penieHus 3a/1auy;
WHTEPIPETUPOBATH

BBIYMCIIUTENIBHBIC  PE3yJIbTaThl B
3aja4e, HCCIEA0BaTh IOJIYYECHHOE
pelleHre 3aJayd; 3HaTh pa3jIuyue
CKOpOCTEHl 00BbEeKTa B CTOSUECH BOJIE,
NPOTUB TEYEHUS] U 1O TEYCHUIO
PEKH; pellaTh 3aa4d Pa3HbIX THUIIOB
(ra paboTy, Ha TIOKYIIKM, Ha
JBU)KEHUE),  CBS3BIBAIOIIUX  TpH
BEJIMYUHEI, BBIACIISATH 3TH BEIWYUHBI
Y OTHOILICHUS MEXJYy HUMHU; pEIIaTh
HECJIO)KHBIC  JIOTMYCCKHE  3aJadu
METOJIOM PaCCYXICHUM; BBIJIBUTAThH
TUTIOTE3bI 0 BO3MOYKHBIX
MpEeebHBIX 3HAYCHUSIX MCKOMBIX
BEJIUYMH B 3aJ1a9e (nenath
MPUKHUKY); 3alUChIBaTh W YHUTATh
JIeCSITUYHBIE JIpOOH; OINepUpoBaTh
MOHATHSAMH: Pa3PSIAbl  JECATHIHOMN
IpoOu, paslokKEHUE ACCATUUHOU




IpoOu MO paspsyiaM; onepuposams
NOHAMUAMU.  O0eCAMUYHA  OpOoOb,
BbLINOJHAMb ~ GLIYUCTICHUS, 6 MOM
yucne ¢ UCNOAb308AHUEM NPUEMO8
PAYUOHATBHBIX gbIUUCTIeHU,
000cHO8bBIBAMD aneopummbl
8bINOJHEHUsL OeliCMEUll; BbINOJHAMD
OKpYyeleHue PAayuOHAIbHLIX YUCel C

3a0anHOU MOYHOCMbBIO,
YROPAOOUUBAMb YUCIA, 3ANUCAHHbBIE
8 suoe 0ObIKHOBEHHBIX u
decsmuyHvlx O0pobell;, NPUMEHIMb
npasuna NPUOTUNCEHHBIX
BLIYUCTCHULL npu peueHuu

NpaKmuyeckux 3a0ay U peuieHuu
3a0au Opyaux y4eOHbIX NpeomMemos;
BbINOTIHANMD cpaenenue
pe3yibmamos  8bIMUCIEHULl  NpU
peuleruu npakmuyeckux 3aoav, 8
mom yucie NPUOTUINCEHHBIX
BLIYUCTEHUL, COCMABIAMb YUCTIOBbLE
BbIPAICEHUSL U OYEHUB8AMb  UX
3HAYeHus npu peutenuu
npakmu4eckux 3a0ad u 3a0ay U3
opyaux VUYeOHbIX npeomemos;
pewiams  npocmvle U CILONCHbLE
3a0a4u  pAasHbIX MUNos, a Mmakdi#ce
3a0auu  NOBLIUEHHOU MPYOHOCU,




UCNONb306AMb  pA3Hble  KpamKue
3anucu  KaKk — Mooeiu  MmeKCmos
COJICHBIX 3a0ay Ol NOCMPOEHUs.
NOUCKOBOLL CXeMbl U peuleHUs 3a0a4;
3HaAMb U npumeHams o0ba cnocoba
noucka — pewleruss  3aoay  (om
mpebo6anusi K YCI08UlO U  Om
VC08Us K mpebo8arnuio),
MOOeUpPo8ams  paccylicoeHus npu
noucke pewenuss 3a0ay ¢ NOMOWbIO
epagh-cxemvl;  8vblOenAMb  IMANL
pewlenuss  3a0aiu U - COOepIHCaHue
KasHcoo20 smana;
UHmMepnpemuposams
BLIYUCTUMETbHBIE PE3)IbMAmMbl 8
3a0ave, UCCNE008aMb NOJYYEHHOE
peuterue 3a0ayu;, AHAIU3UPOBAMb
BCEBO3MOIICHBIEC cumyayuu
83AUMHO20  PACNONIONCEHUSL — O8YX
00beKmo8 U - uMeHeHue ux
Xapakmepucmux npu COBMECMHOM
osudiceHuu  (CKopocmo, epems,
paccmosinue) npu peulenuu 3a0a4 Ha
osudiceHue 08yX 00bEKMo8 Kak 8
00HOM, MAK U 8 NPOMUBONOIONCHBIX
HanpaeieHusx, uccnedosamn
BCEBO3MOJICHbIE  CUMYAYUU npu
peuwieHuu 3a0ay Ha OBUNCEHUEe NOo




peKe,  paccmampusams — pasHvle
cucmemvl omcuema, pewams u
000CHOBbIBAMb CB0E peuleHUe 3a0ay
(6b10enmb MaAmemamudecKyro
OCHO8Y) HA HAXO0XMCOeHUe yacmu
yucaa U Yucla no e2o0 yacmu Ha
OCHO8E  KOHKDEMHO20  CMbICIA
0pobu, oco3Hasamv U OOBACHAMD
UOeHMUYHOCMb  3A0a4¥  DPA3HBIX
Mmunoe, CBA3bIBAIOUSUX mpu
BeUYUHbL (Ha pabomy, HA NOKYNKU,
Ha O08udiCeHUe); 6bloeamb  IMu
BENUYUHBI U OMHOWEHUSL MEHCOY
HUMU, NPUMEHAMb UX NPU peuleHuu
3a0ady, KOHCMPYUpPOoB8amu
cobcmeeHnHble 3a0ayu  YKA3AHHbIX
Munos; 6vloeisims Npu  peuleHuu
3a0ay Xapaxmepucmuxu
paccmampusaemoi 8 3a0aye
cumyayuu, OmiuyHvle Om pPeanrbHbiX
(me, om KOMopbulx
abcmpacuposanucy),
KOHCMPYUposams HO8ble CUmyayuu
C YUEMOM ODMUX XAPAKMEPUCUK,
pewams U KOHCMPYUuposams 3a0a4u
HA OCHOBE PACCMOMPEHUSL PealbHbIX
cumyayutl, 6 KOMOpPbIX He
mpebyemcsi MOYHbILL




BbIYUCTUMETILHDIL pe3yiomam;
pewams 3a0auu Ha O08UdCeHue Nno
pexe, paccmampuéas pasmbie
cucmembl omcyem;
xapaxmepuzoeams 8KIA0
BbLOAIOWUXCS.  MAMEMAMUKO8 8
passumue MamemMamuku U UHbIX
Hay4Hwlx obnacmeil

[Taparpad | YMHOXeHUE U AelIeHUuE NECITUYHBIX IpOo0eit 30
7
34 VYMHOXKEHHE VYMHOXEHHE U ICJICHUE 4
JECATUYHBIX po0ei Ha | NECATUYHBIX IPOOEH.
HaTypaJibHbIE YHCIIa IIpeobpaszosanue 06bIKHOBEHHBIX
35 Jlenenue necATHIHBIX opobeii 8 decamuunble OpooU. 6
npoOeii Ha Cpennee apudmeTuyeckoe IByX
HaTypaJIbHbIC YHCIIa gucen. M3o06pakeHue cpeHero
apu(pMETUIECKOTO JIBYX YUCEN HA
YHCIIOBOM NpsiMOu. Perienune
KonrponpHas padora Nell MPAKTUYECKUX 3a4a4 C 1
«YMHOXKEHHE U JIETICHUE NPUMEHEHUEM CPETHEr0
JECATUYHBIX Jpo0eit Ha apudmerudeckoro. Cpednee
HATypaIbHOE YUCIIO» apugmemuyeckoe HeCKOAbKUX
yucen. CmapunHvle cucmemsl mep.
36 YV MHOKEHHE Hecamuunvie Opobu u mempuuecxas 6
NECATHYHBIX APOOeit cucmema mep. JI. Macnuyxuii.
37 Jlenenue Ha 7
NECATUYHYIO ApOoOb
38 Cpennee 5

Hcnonp30BaTh CBOMCTBA 4YHUCET U

IpaBuia JEeVCTBUN c
pPAalMOHAIBHBIMUA  YHCJIAMU  IIpU
BBIIIOJIHCHUU BBIYHUCIICHUN;

OILICHMBATh PE3yJIbTaThl BBIYUCICHHIM
IpH PENICHUU TPAKTHYECKUX 3aJ1ad;
COCTaBIIATh YHCJIOBBIC BBIPAYKCHUS
IPH PEIICHUU IPAKTUYCCKUX 3a7ad
W 3aJa4 W3 JIPYTUX  Y4YCOHBIX
IPEJIMETOB; peIlaTh  HECIIOXKHBIC
CIOJKETHBIE 33J1aud Pa3HBIX THIIOB HA
Bce apudmeTHyeckue JeHCTBHS;
CTPOUTHh MOJICIb YCIIOBHS 3amadd (B
BHJIC TAOJIMIIBI, CXEMBbI, PUCYHKA), B
KOTOPOW JaHbl 3HAYEHHS IBYX W3
TPEX B3aMMOCBS3aHHBIX BEJIWYUH, C
IEIBI0 TIOWCKA pEIIeHUs 3aJayu;
OCYIIECTBIATH  CIMOCOO  TOHMCKA
pelmieHus  3a7add, B KOTOPOM
pacCyKJICHHUE CTPOHUTCS OT YCIIOBHS




\ apu(pMeTHIECKOoe

KonTtponsubie pabotsr Ne 12
«YMHOXEHHE U JCIICHUE
JECATUYHBIX ApOoOeii»

K TpeOOBAaHMIO WM OT TPeOOBaHUS K

YCIIOBUIO; COCTaBJISITh IJ1aH
peuIeHus 3aJa4d; BBIAEIATH JTallbl
penIeHus 3a/1a4H;
WHTEPIPETUPOBATH

BBIYHMCITUTEIIBHBIC  PE3YJIBTAThl B
3amade, MCCIENOBaTh IOJYYEHHOE
pellieHue 3a7add; 3HaTh pa3Inyue
CKOpocTell 00beKTa B CTOSYCH BOJIC,
NPOTUB TEYCHUS W TIO0 TCUCHHIO
peKH; peniaTh 3aJ1a4u Ha
HAXO0XJICHHE YacTW YHClia U YHcia
0 ero 4YacTu; pemaTrh  3a7adu
pa3HBIX TUMOB (Ha pabory, Ha
TIOKYIIKH, Ha JBUKEHUE),
CBSI3BIBAIOIIMX TP  BEIUYHUHBI,
BBIICNIATh  OTH  BEJMYMHBI |
OTHOIIICHHUS MEXITY HUMU;
BBIIBUTATh THUIIOTE3bI O BO3MOXKHBIX
MpEeNeNbHBIX 3HAYCHUSX HCKOMBIX
BeIMYMH B 3a7ade  (7enath
NPUKUIKY); OMHCHIBATH OTCIbHBIE
BBIIAIOIIUECS PE3YIIbTaTHI,
MOJIyYeHHBIE B XOAC  Pa3BUTHS
MaTeMaTUKH KaK HayKd; 3HaTh
IPUMEPHI MaTEeMaTHIECKUX
OTKPBITHI W WX aBTOPOB, B CBS3H C
OTEYECTBEHHOMN 51 BCEMUPHOU




UCTOPHEI; BBITIOJHATh YMHOKEHUE U
NeJeHUe  JECATUYHBIX  JIpoOei;
MPEACTABIATH OOBIKHOBEHHBIE
Ipobu B BHAE JIECATHYHBIX C
MOMOIIBIO  JICNIEHUSI  YUCIIUTEISA
OOBIKHOBEHHOM  JpoObuM Ha  ee

3HAMEHATENb; BbINOAHIMb
GbIYUCIICHUs, 6 MOM yucie ¢
UCNONIb306AHUEM npuemos
PAYUOHATILHBIX BbIYUCTICHUIL,
000CHOBbIBAMD aneopummol
8bINOJIHEH U oeticmeuil;
YNOPA004UUBAMb HUCIA, 3ANUCAHHbBLE
8 suoe 0ObIKHOBEHHBIX u
decsmuyHblx Opobell,  BbINOJIHAMb
cpasnenue pe3yibmamos
BbIYUCTICHULL npu peuteHuu
NPaKmuyeckux 3a0ad, 8 Mmom yucie
NPUOTUINCEHHBIX EbIYUCTICHULL,

COCMABIAMb YUCIIOBbLE BbIPANCCHUS
U OyeHusamov UX 3HAYEHUs Npu
peuleHuy  NpaKmu4eckux 3a0ay  u
3a0au u3s opyaux  yueOHbIX
npeomemos, onepuposams
NOHAMUAMU. PABEHCMBO, UYUCII080€
PABeHCmB0,  YpaeHeHue,  KOpPeHb
ypaeneHus, peuieHue - YpaeHeHus,
YUCI080E  HEPABEHCMBO,  pDeulamv




npocmvle U  CIOJNCHbLE 3a0aqu
PA3HBIX MUNOB, a Maxkdxmce 3a0aqu
NOBLIULEHHOLL MpyOHOCU,
UCNONb306AMb  pA3Hble  KPpAmKue
3anucu  KaKk — Mooeiu  MeKCmo8
CIOJICHBIX 3a0ay Ol NOCMPOEHUs.
NOUCKOBOLL CXeMbl U peuleHUsl 3a0ay,
3HaAMb U npumeHams 0ba cnocobda
noucka  pewlenuss  3aoay  (om
mpebo6anusi K YCI08Ul0 U Om
VC08Us K mpebo8arnuio),
MOOeNUPoBaAms  pacCylicOeHUss npu
noucke peulenuss 3a0ay ¢ NOMOUbIO
epagh-cxemvl;  GvloeNsIMb  IMANDBL
pewlenuss  3a0auu U COOepICaHue
KaaHcoo20 smana,
UHmMepnpemuposams
BLIYUCTUMEIbHBIE PE3)IbMAMbl 8
3a0ave, UCCE008aMb NOJYYEHHOE
peuerue 3a0ayu;, aAHAIU3UPOBAMb
BCEBO3MOIICHBIEC cumyayuu
83AUMHO20  PACNONIONCEHUSL — O8YX
00beKmo8 U usMeHeHue - Ux
Xapakmepucmuk npu COBMeCmHOM
08udiceHuU  (CKopocmp, 8pems,
paccmositue) npu peuerHuu 3a0ay Ha
osudicerue 08yX 00BEKMo8 Kak 8
O00OHOM, MAK U 8 NPOMUBONOJIONHCHBIX




HAanpaeIeHusx; ucciedo8amy
BCEBO3MOJICHbIE — cumyayuu  npu
peulenuu 3a0a4 Ha O8udceHue no
peKe,  paccmMampueamsv — paszHvle
cucmemvl  omcyéma, peulams
PA3HO00OpasHble 3a0a4u «HA YACMUY,
peulamsv U 000CHOBbIBAMb CBO€
peuterue 3a0au (6vl0€ensimb
MaAmemamuyeckyo - 0CHO8Y) Ha
HAX0JiCOeHUe 4acmu Yucia u 4ucia
no  e20  wacmu HA  OCHOGe
KOHKPEMHO20 cmvicaa  0poou;

0CO3HABAMb u 00vACHAMD
UOeHMUYHOCMb  3a0a4¥  PA3HLIX
munoe, CBA3BbIBAIOUUX mpu

BeUYUHbL (Ha pabomy, HA NOKYNKU,
Ha O0s8udceHue), evloerams  dmu
BENUYUHBL U OMHOULEHUS MedHCO)Y
HUMU, NPUMEHAMb UX NPU peuleHuu
3a0ad, KOHCMPYUpoB8amu
cobcmeenHble 3a0a4u  VKA3AHHBIX
Munos; 6vlOesIMbNPU pelleHuU
3a0au Xapakxmepucmuxu
paccmampusaemou 8  3adaue
cumyayuu, OmiuyHvle OM pPedaibHbIX
(me, om KOMopblx
abcmpazuposaniucs),
KOHCMPYUpO8aAmsb HOBble CUmMyayuu




C yuemom SMux XapaKmepucmuk,
peuiams U KOHCmpYyupoeams 3a0avu
HQ OCHOBE pacCMOMPEHU PealbHbliX

cumyayui, 6 KOMOPbIX He
mpebyemcsi MOYHbBLLL
BbIYUCTIUMETILHDIL pe3yiomam;
pewams 3a0auu Ha O8UdICeHue Nno
pexe, paccmampuéas pasmoie
cucmembl omcyema,
xXapaxmepuzoeams 6KIA0
BbLOAIOWUXCS  MAMEMAMUKo8 8

pazeumue MamemMamuku U UHbIX
Hay4HulX obaacmell; Onepupo8ams

NOHAMUAMU. cpeonee

apugmemuyeckoe,
[Taparpad | UHCTpYMEHTHI 17151 BEIYMCICHUN U N3MEPEHHIM 17 Hcnonb30BaTh  MUKPOKAIBKYISTOP
8 IIPU  BBITIOTHEHUE apU(PMETHICCKUX
39 MUKpOKanbKyJISITOP MuUKpOKaTBKYIATOP. Ero 2 nerictBuil. OUEHUBATH PE3YJIBTATHI
UCTIOJIb30BAHUE TIPH  BBIMOTHEHHUH BBIYHUCIICHUH npu pelieHnn
40 apu(pMETHIECKUX JCHCTBUH. 5 IPAKTUYECKUX 3a7ay; COCTAaBIATH
ITporeHTEI YHCIIOBBIE BBHIPAKCHUS TP PEIICHUN
[lonatue mnpouenra. Beruucienue IPAaKTUYECKUX 3aJa4 M 3a1a4 u3
NPOIIEHTOB OT YHCJIa W YHCIa TI0 1 JOpYyTrux y4eOHBIX MPEIMETOB;
KontponeHas paboralel3 WU3BECTHOMY TPOIICHTY, BBIPAKCHHUE MPENCTaBIATh JaHHBIE B  BHIE
«IIpouenTiy OTHONICHUS B TIpoIlleHTaX. Pemenue Ta0JIHIL, arpamu; JUTATh
41 Vrou. Hpsmoii u HECJIOKHBIX MPAKTUYECKUX 3379 C 3 uH(pOpMAINIO, TPEACTABICHHYIO B

Pa3BEPHYTHIN yTOJL.
UYeprexHbIn

npoueHtamu. Pemenwe 3agay  Ha
MPOLIEHTHI U J0JiM. Vcmosib30BaHHE

BHJIC TaOJIUIIBI, TUATPAMMBI; PEIIaTh
HECJIOKHBIC  CIOKETHBIE  3aJladu




TPEYTrOJbHUK
42 N3mepenue yrios.
Tpauncnoptup
43 KpyroBeie nuarpaMmbl

KonTtponbsusie paboTel Nel4 «Yrom»

TaOJIML, CXEeM, 4YepTexeH, APYyrux
CPEACTB TMPEACTABICHUS  JaHHBIX
Ipy pelleHuH 3aaaud. HarmsaHele
npeAcTaBieHuss o (Qurypax Ha
IJIOCKOCTH: yrojl. Bunabl yrios.
I'panycnas mepa yria. Usmepenue u
NOCTPOEHHUE YIJIOB C TOMOUIBIO

TPaHCIIOPTHPA. Kpyroseie
JrarpaMMel. W3Bnedenune
UHpOpMAIIH u3 JarpaMM.
H3zo6pascenue ouazpamm no
yucnoeulM  OamHviM.  PeleHue

TEKCTOBBIX 3a7a4 apuPMETHUIECCKUM
criocoboMm. PermeHue HECIOKHBIX
JOTHYECKHUX 3amad. Pewenue
JI02UYeCKUX 3a0ay ¢ HOMOWDBIO
epaghos, mabauy.

pa3HbIX TUIIOB Ha BCE
apumeTHdecKre NeHUCTBUS; CTPOUTh
MOJIeSIb YCJIOBHS 3anaud (B BHUJE
TaOJNMLIBI, CXEMbl, pHCYHKa), B
KOTOpOIl JaHbl 3HAYEHUS ABYX W3
TPEX B3aUMOCBSI3AHHBIX BEJIMYUH, C
LEJNbI0 IOMCKAa pEIICHUs 3aJauH;
OCYLIECTBJISATh ~ CHOCOO  IOUCKA
pelieHuss  3a7ayd, B  KOTOPOM
paccyXJIeHUEe CTPOUTCS OT YCIOBUS
K TpeOOBaHMIO WM OT TPeOOBaHUS K

YCIIOBHIO; COCTaBIIATh 1aH
pElIeHHs] 3aJa4yM; BBIACISATH OSTallbl
perieHus 3a/1auu;
UHTEPIPETUPOBATD

BBIYHUCIIUTCIIBHBIC PE3YyJIbTaThbl B
3a1a4C, HCCICAOBATH IIOJIYUCHHOC
PCHICHUC 3aJa4M,; pCIIaTb 3aJa4r Ha
HaxXOoXIACHUC 4YaCTH 4YHCJla U YHCJia
IO €I0 4aCTH; HAXOAUTb IIPOLCHT OT
quciia, 4YMCJIO0 II0 IIPOOCHTY OT HCTO,
HaXOAUTb IIPOLOCHTHOC OTHOIIICHHC
ABYX YHCCJI, HAaXOAUTH IIPOLCHTHOC
CHMKCHUC 501041 IIPOLCHTHOC
IIOBBIIICHHUEC BCJINYHNHBI, peuiaTb
HCCJIIOXXHBIC JJOTMYCCKUC 3aJa4du
MCTOAOM paccy;xz[eHHﬁ; BbBIABUI'aTh
T'HIIOTC3bI (0) BO3MOXXHBIX




NpeIeNbHBIX 3HAYCHUSAX HCKOMBIX
BeIMYMH B 3ajade  (menaTh
IPUKHUIKY); OIEPUPOBATH Ha
0a30BOM YpPOBHE MOHATHUAMM: YTOJL.
N300paxars m3ydaemble QUTypBI OT
PYKH M C TIOMOINBIO JIMHEHKH U
UPKYJSI; peliaTh MpaKTHYEeCKHe

3a1a4u C [IPUMEHEHHUEM
IIPOCTEUIIINX CBOWCTB ¢uryp;
BBITIOJIHATH U3MEpEHUE JUIUH,

pPacCTOSIHWM, BEJIWYMH  YIJIOB, C
MOMOIIBI0  HMHCTPYMEHTOB  JUIS
W3MEpPeHUH  JUIMH W YIJIOB;
OTEPUPOBATH TMOHITHUSAMHU TIPOIIEHT,
yToJ, CTOPOHBI yIJjla, BEPIIUHBI yTJIa,
OuccekTpuca yria, MNpsSMOW yToOJ,
OCTpBIM, TYNOM W  pPa3BEPHYTHIC
VIJIbI, YEPTEKHBIA TPEYTOJbHUK U
TPaHCIIOPTHP; onepuposamo
NOHAMUAMU. KPY2o8ble OUacpammol,
maoauyvl OQHHBIX, cpedHee
apughmemuyeckoe; uzeneKamo,
ungopmayuro, nNpeocmMasieHHyo 8
maobauyax, Ha ouazpammax;
cocmaesnsimos  maobauysvl, CMpPoOUmsb
ouazpammsl  HaA OCHOBE OAHHbIX,
u3eIeKamov, UHMEPHPemuposams U
npeobpazoevieams  UHGOpMayUIo,




npeocmasienHylo 8 madbauyax u Ha
ouazpammas, ompaxcarouyo
ceolicmea U XAPAKMEPUCMUKU
PEANbHbIX  NpoYecco8 U  A6NEHUL,
pewams  npocmvle U CLONCHbIE
3a0ayu pasHvlX MUnos, a makdice
3a0a4u  NOBLIUEHHOU MPYOHOCMIU,
UCNONIb306AMb  pA3Hble  KPAmKue
3anucu  Kak — Mooenu  MmeKCcmos
CIOJICHBIX 3a0ay Ol NOCMPOEHUs]
NOUCKOBOTL CXembl U peuleHus 3a0auy,
3HAMb U NPUMeHAmb 00a cnocoba
noucka  peutenuss  3aoay  (om
mpebosanusi K YClo8ui0 U Om
VC08Us K mpebo8anuio),
MOOenUpo8ams  paccyicoeHus: npu
noucke peuleHus 3a0ay ¢ NOMOWbI0
epag-cxemvl;  8bl0EIAMb  2MANbB
peutenus 3a0avu U  COOepIHCAHUe
KaaHco020 smana,
UHMePNpemupo8amy
BLIYUCIUMETbHBIE — Pe3VIbMambl 8
3a0ave, UCCe008amb NOJLYUEHHOe
peuieHue 3a0ayqu; peuiamsp
PA3HO00pasHbIe 3a0auu «Ha
yacmuy, pewiamsv U 0OOCHOBbIBAMb
ceoe peuleHue 3a0ay (8vlOenAMb
MamemMamuieckyilo  OCHO8Y) Ha




HAXO0JHCOEHUEe Yacmu Yucia U 4ucia
no eco yacmu HA OCHOo6€e

KOHKPEMHO20 cmuicaa opoou,
evloenamb  Npu  peuleHuu  3a0ad
Xapakmepucmuxu
paccmampusaemou 8 3adaue
cumyayuu, OmiudHbvle om pedaibHbiX
(me, om KOMOpbIX
abcmpacuposanucy),

KOHCMPYUpo8amsv HOGble CUmyayuu
C YUEemoMm 5Mmux Xapakxmepucmuxk, 6
yacmHocmu, npu peueHuy 3a0ad Ha
KOHYeHRmpayuu, VUUMBIBAMb
NJIOMHOCMb Geulecmed, peuams u
KOHCMPYUpo8ams 3a0adu Ha OCHO8e

paccmompenus peanvHblx
cumyayuti, 8 KOMOopblx He
mpebyemcsi MOYHbILL
BbIUUCTIUMENILHBIU pe3yromam,

onepuposamv NOHAMUAMU Y2OJl;
U38IeKamv, UHMepPNpemuposams u
npeobpazosvieams UHGOPMAYUIO O
2eoMempuyecKux Queypax,
NPeoCmasieHHyl0 HA Yepmedrcax,
uzobpaxcamo uzyuaemvle Gueypol
om pYKU U ¢ HOMOWDbIO JUHEUKU,
YUpKYJ, KOMNbIOMEPHBIX
UHCIMPYMEHMO8; pewiamo




npakmuyeckue 3a0avu c
NpUMeHeHUuemM NpoCmeuux ceoucms
Queyp,  6bINOIHAMbL  U3MeEpeHue
GeNUYUH ~ Y2N08, C  NOMOWDBIO
UHCMPYMEHMO8 Ol U3MepPeHUll
enos.
[ToBTopenue. Pemenue 3axad. Utorosast kouTposibHas padota Ne 15 10
Htoro 170
6 xacc
Howmep HaumenoBanue OcHOBHOE COZICp)KaHNE KonudectBo XapakTepucTHKa
TJIaBbI/ r1aBel/maparpada JacoB OCHOBHBIX BUJIOB YUeOHOMU
naparpada NeSTEeILHOCTU
[Taparpad | Jdenumocts yncen 24 OnepupoBaTh Ha 0a30BOM  ypOBHE
1 MOHSATHSMHU:  MHOXECTBO,  DJIEMEHT
1 Jlenurenu u KpaTHbIE Jlenmutens W €ro CBOWCTBa, 3 MHOK€ECTBA, MTOJIMHOXECTBO,
o0muii JenuTeas B Oonee MIPUHAJIC)KHOCTh; 3a/1aBaTh MHO>KECTBA
2 [Tpu3Haku 1eIUMOCTH m A I[ny M 3 PHUHaL > a4
a 10, Ha 51 Ha 2 Yypcell, HauOOJbIIMKA  OOIIHH MePEUUCIICHUEM nux 2JIEMEHTOB;
’ JIENUTENh, B3aWMHO IPOCTHIC HAXOJUTh IepecedyeHune, oOBheIMHECHHE,
3 [Tpu3naku neaumMocTu 3 .
a9 i Ha 3 qucIa, HAXO0XKICHHE MIOJIMHOXECTBO B MPOCTEHTIIIX
HAuOOJBIIETO OOIIETO ETUTENs CUTYallUsX; PpAaclo3HaBaTh JIOTUYECKU
4 [IpocTbie U cocTaBHbBIE " 3 .
. Kpatnoe u ero cBoiicTBa, ob1iee HEKOPPEKTHBIE BBICKA3bIBAHMUS,
KpaTHOE NIByX W OoJyiee dYucen, WCIIOJIb30BaTh TPU3HAKU JEIUMOCTH Ha
5 Pa3znoxenue Ha 3
HaMMeEHbIllee Oo0lIee KpaTHOE, 2, 5 3, 9 10 mpu BeIMOTHEHHH
IPOCTHIE MHOKUTENH .
= = CIIOCOOBI HAXO0XKICHUS BBIYHUCIICHUH W PEIIEHWH HECIOXKHBIX
6 HauGomnpimuii o0mmumii 4 .
B HAaUMEHBIIIETO o01ero 3ajay; BBITIOJTHSITH OKpyTJICHUE
enutens. Bzanmuao
A KpaTHOTO. [Tpu3Haku paIMOHANIEHBIX YUCENT B COOTBETCTBHUH C
MPOCTHIC YnCTIA
POCTBIC THC neaumocTd Ha 2, 3, 5, 9, 10. MpaBWJIaMU; CPaBHUBATh PallMOHAIBHBIE
7 Haumensiiee obiiee 4




| kpaTHOE

KonTtponbsnas padora Ne 1

Ilpuznaku denumocmu na 4, 6, 8,
11. Jlokazamenvcmeo npusHakog

oenumocmu. Pemenue
IPAKTUICCKUX 3a7a4 C
IPUMCHCHUEM IPU3HAKOB
JEJIMMOCTH. IIpocteie m
COCTaBHBIC  YHCJA,  peutlemo
Opamocghena. Paznoxenue
HaATYpaJIbHOTO qrciia Ha
MHOXKHTEJIH, pa3joKEeHUE Ha
IIPOCTHIC MHOXKHTEJITH.

Konuuecmeo Oenumeneu yucha,
AI2OPpUMM  pPA3IONCEHUSL  YUCTA
Ha npocmvle  MHOMCUMENU,

OCHOBHAS meopema
apugpmemuxu.  Pooicoenue  u
paszsumue apugpmemuxu

Hamypanvuvlx  uucen.  HOK,
HO/, npocmoie uucna. Pewemo
Opamocgena. Poowcoenue

ulecmuoecsimepuyHol Cucmembl
cuucnenusa.  llepeceuenne u

00beqUHEHNE MHOYKECTB.

ITogMHaOXeECTBO. OTtHoOmeHue
NPUHAIC)KHOCTH, BKJIIOUCHHS,
pPaBEHCTBA. Hnmepnpemayus

onepayuti Had MHOICECME8aMu ¢
nomMowbio Kpyeos Junepa.

4HCIIa; OLICHUBATh pE3yNbTaThI
BBIYMCIICHUI pu peneHnn
MIPAKTHYECKUX 3a1ay; pemaTh

HECJIOXKHBIC CIOKETHBIC 3aJlaydl Pa3HBIX
TUTIOB HAa  Bce  apupMETHUCCKHE
JNEUCTBUS, CTPOWTH MOJCIb YCJIOBHSI
3ajayd (B BHJE TAOJMIIBI, CXEMBI,
pPUCYHKA), B KOTOpPOH JaHBl 3HAYCHHSI
JIBYX W3 TPEX  B3aUMOCBS3AHHBIX
BCJMYHMH, C IICJbI0 TIOMCKA PEIICHHS
3aJlayd; OCYHIECTBISATH CIOCOO TOUCKA
pelIeHus 3aJauH, B KOTOpOM
paccyXIeHUe CTPOUTCS OT YCIOBUS K
TpeOOBaHUIO WM OT TpeOoBaHUS K
YCIIOBUIO; COCTaBIIATh IUIAH PEIICHUS
3a/layd; BBIACNATH OTalbl PEIICHUS
33714, WHTEPIPETUPOBATH
BBIYHMCITUTENbHBIE PE3Y/IbTAThl B 3aj1aye,
UCCJIeIOBAaTh  TOJYYCHHOE  peIICHHE
3a/layy; peliaTh 3a/1a4yu Ha HAXOXKICHHE
YacTH YWCIa W 9YHUCIa IO €ro YacTu;
BBIIBUTATh THIOTE3bl O BO3MOXKHBIX
MpEeNeNbHbIX  3HAYCHUSX  MCKOMBIX
BEJIMYMH B 3a7aude (fenaTb MNPUKHUIKY);
OMHCHIBATH  OTJACIBHBIEC BBIIAIOIINAECS
pe3yNbTaThl, TONYYCHHBIE B  XOJC
pa3BUTHS MAaTEMaTHUKU KaK HAyKd; 3HATH
pPUMEPHl MATEMaTHYECKUX OTKPBITUH U




UX aBTOPOB, B CBSI3U C OTEUYECTBEHHOU U
BCEMUPHOUW  WCTOPHUEH; OIEpUPOBATH

MOHATUAMHU . JICWTEIM W KpPaTHEIE,
POCTOE, COCTaBHOE YHCIIO,
HAnOOJIBIINE oot JICJINTEIb,

HauMMCHBIICC 06luee KpaTHOC, 4YCTHOC
qucClio, HCUYCTHOC qucClio, B3aMMHO
IMMPOCTHIC YHCJId, PA3JIOKCHHUC YMCJId Ha
IMMPOCTBIC MHOXHUTCIIA, WIIIIOCTPUPOBATDH

TEOPETUKO- MHO>KECTBEHHBIE u
JOTUYECKUE TOHATUS C  IOMOIUIBIO
THarpamMm Oitnepa-BenHa;
onepzqvoeamza2 NOHAMUAMU.
MHO#Cecmeo, Xapakxmepucmuku

MHOIAHCECMEBA, ajemMernm MHoaHcecmea,
nycmoe, KOHe4YHoe u beckoneunoe

MHOHCECmEO, NOOMHOMCECMBO,

NPUHAOTIEHCHOCTIb, onpeoeisimo
NPUHAOJIEIHCHOCTND anemMenma
MHOCECmBY, 00beOUHEeHUIO u

nepece4eruro  MHoaMcecme, 3a0a6amb
MHOIHCECMBO C NOMOUWbIO nepevducierHusd
NEMEHNIOB6, CJlI0BECHO20 onucarus,
pacnosnasamns JocudeckKku
HEeKOppeKmHble BbICKA3blI6AHUA,
cmpountb Ueno4Ku ymosammquuﬁ HA

2 o o
3,[[6CB " JaJie€ — 3HATh OMNPCACIICHUC MOHATHSA, YMCTD IMOSICHATH €0 CMBICII, YMETh UCIIOJIb30BATh NOHATHUC U €0 CBOUCTBA MPH MPOBCACHUUN PACCYKICHUU, NOKA3ATCIILCTB,

PCUICHUH 3a1a1.




OCHOB€ UCNOIL30BAHUSL NPABUIL TOSUKU,
UCNONB308AMb NPUSHAKU O0EIUMOCIU HA
2, 4, 8,5, 3, 6,9, 10, 11, cymmer u
npousgedenusi yuceil Npu BbINOJHEeHUU
BbIYUCICHUNL U peuleHuu  3a0ad,
000CHOBbIBAMb NPUBHAKU  OEAUMOCTIU,
naxooums HOJ u HOK wyucen u
UCNONB306AMb UX NPU pPeUeHUU 3a0au;
COCMABIsIMb  YUCTIO8blE BbIPANCEHUST U
OYeHUusamb UX 3HAYEHUs Npu peuleHuu
NPAKMuUYeckKux 3a0ay u 3a0ayd u3z opyeux
VUeOHbIX — NpeomMemos; pewams
npocmole U CRONCHblE 3A0a4U PA3HBIX
MUNos, a makadce 3a0a4u NOEbIUEHHOU
MPYOHOCMU,;  UCNOJIL308AMb  PA3HbIE
Kpamkue 3anuci Kax mooeiu MmeKcmos
CNOMCHBIX  3a0a4 Ol  NOCMPOEHUs.
NOUCKOBOLL CXeMbl U peuleHus 3a0au,
3HAMb U NPUMEHAMb 00a cnocooa

noucKa peuienus 3a0au (om
mpebo8anusi K YCio8uro U Om YCilo8us K
mpeb06anio), MOOenuposams

paccyxcoenuss npu  NOUCKe peuleHusl
3a0ay ¢ NOMOWbI  2pagh-cxembi.
8bLOCIAAMb dMANbl PeuleHus 3a0adu U
codeporcarue Kaxc0020 omana;
UHMEPNPEeMUpOB8aAmsb  BbIYUCTUNEIbHbLE
pe3yibmamsl 8 3aoave, UCCAe008AMb




noiy4eHHoe peuileHue 361()611{1/[,' peuwamos
pa3H006pa3Hbl€ 3a0auu  «HA yacmuy,

pewams U 0OOCHOBLIBAMb ceoe
peuieHue 3a0au (6v10ensimb
Mamemamudeckyio 0CHO8Y) Ha

HAXodicOenue Yacmu 4ucia U 4ucia no
€20 Yacmu HaA OCHOBe KOHKDEMHOZ20
cmulena opoou, pewiams u
KOHCMPYUposams 3a0a4u HA OCHOBe
PACCMOMPEHUss PealbHbIX CUMYayull, 6

KOMOpvIX He  mpedyemcsi  MOYHbLU
BLIYUCTIUMETIbHBILL pe3yiomam;
Xapakmepuzoeams 6KIA0 BblOAIOUJUXCSL
MaAmemMamurxos 8 passumue
MamemMamuky U UHbIX  HAYYHBIX
obnacmeil
[laparpad |Crnoxenue W  BBIYMTAHUE Jpo0OEd ¢ pasHBIMU 26 OnepupoBaTh Ha 0a30BOM  ypOBHE
2 3HaAMEHAaTEIIIMU MOHATUSAMH:  OOBIKHOBEHHAsl  JIpOOBb,
8 OCHOBHOE CBOMCTBO OCHOBHOE CBOMCTBO JIPOOH. 3 JecSITUYHAs JIpoOb, CMEIIAHHOE YHCIIO;
Ipobu Coxkparienue npooeil. UCIIOJIb30BaTh ~ CBOMCTBA  4YHCENl W
9 Coxkparienue npooeit [TpuBenenue npobeii k 0OmEMy 3 npaBujia JIEUCTBUH C pPalMOHAIBHBIMU
10 [pusenenue npodeii k | 3HameHaremo. CpaBHEHHE 4 YHCIIaMU npu BBITIOJTHEHUHT
00LIeMy 3HAMEHATENI0 | OOBIKHOBEHHBIX JIPOOEH. BBIYHCIICHUH; CpPaBHUBATH
11 CpaBHenue, cinoxenue | CIIOXKEHUE ¥ BHIYMTAHHE 7 palMoHaNbHBIE ~ YHWCJIAa,  OIICHUBATh
1 BBIUMTaHKE ApoOeii ¢ | OOBIKHOBEHHBIX JPOOEH. pE3yNbTaThl BHIYUCICHUNA TPH PEIICHUH
pa3sHbIMH [Tpumenenue npodeit mpu MPAKTUYECKUX  3a/ad; BBITIONTHSATH
3HAMCEHATEIIMHU pCUICHUHU 3a1a4. CpPaBHCHHUC HUCCJI B pCalibHBIX
12 ClioxkeHue u Apudmerndeckue AeHCTBUS CO 7 CUTYalHSX; COCTaBJIAITb  YHMCJIOBBIC




BBIYUTAHUC
CMCIIaAHHBIX YHUCCII

KonTtponsusie padoTel Ne 2 u Ne 3

CMEUIaHHBIMU JPOOSMHU.

BBIPAKECHUSA pu peneHnn
MIPAaKTUYECKUX 3a7a4 U 337a4 U3 APYrux
y4eOHBIX IIPEAMETOB; pemaTh

HECJIOKHBIC CIOKETHBIC 3a/1aud Pa3HbIX
TUTIOB HAa  Bce  apupMETHUCCKHE
JNEUCTBUS; CTPOUTH MOJENb YCIIOBUS
3amaun (B BHJIE€ TaOJMIBI, CXEMBI,
pPUCYHKA), B KOTOpPOH JaHBl 3HAYCHHSI
JIBYX W3 TPEX  B3aUMOCBS3AHHBIX
BEJIMYWH, C IEJbI0 TOUCKA PEIICHUS
3aJlayd; OCYHIECTBIATH CIOCOO TOUCKA
pelIeHus 3aJauH, B KOTOpOM
paccyXIeHUe CTPOUTCS OT YCIOBUS K
TpeOOBaHUIO WM OT TpeOoBaHUS K
YCIIOBUIO; COCTABJISITh IUJIaH PEIICHUS
3a/layd; BBIACIATH OTalbl PEIICHUS
33714, WHTEPIPETUPOBATH
BBIYHMCITUTENbHBIE PE3Y/IbTAThl B 3aj1aye,
UCCIIEAOBaTh  MOJYYEHHOE  PEIICHHE
3a/layd; 3HaTh pa3IHYde CKOPOCTEH
o0ObEeKTa B CTOSlYEM BOJAE, MPOTUB
TEYCHHUS W IO TCUCHUIO PEKU; periaTh
3a/ladyi Ha HAXOXJICHHE YacTHU 4YUCNaA |
qpclia 10 €ro 4YacTd; pemaTh 3aJadu
pa3HbIX TUIOB (Ha padoOTy, HA MOKYIIKH,
HAa JBWKCHHE), CBS3BIBAIONINX TpPH
BEJIMYHHBI, BBIJICISTh 3T BEIMYWHBI H
OTHONICHWS] MEXJy HHMH; BBIIBUTATh




THIOTE3bl O BO3MOXKHBIX TPEACIIBHBIX
3HAYEHUSAX MCKOMBIX BEIIMYUH B 3aja4e
(menats MPUKAJKY);  BBIIOIHATH
CJIOKCHHUE W BBHIYMTAHUE OOBIKHOBEHHBIX
npobeii W CMENIaHHBIX  YHCEN,;
onepuposamby NOHAMUAMU.
0ObIKHOBEHHAsE  OpobOb,  OecAmMUYHAs
0pobb, CMewanHoe Yucio, BbINOJHAMD

6blYUCTIEHUA, 6 mom qyucie C
ucnoJjib3o6drHuem npuéMoe
PAUYUOHAIbHBLX 6bl’—luC]Z€H1/l1/7,
000CHOBbIBAMb ajleopummabl
6bINOJIHEHUA deﬁcmeuﬁ;cocmaeﬂﬂmb

YUCTIOBbIE BLIPANCEHUSL U OYECHUBAMb UX
3HAYEHUs. NPU peuleHuy NpaKmuyeckKux
3a0a4 u 3a0ay u3z Opyaux YueOHvIX
npeomemos, Onepuposamv NOHAMUAMU.
pasencmao, Yucio8oe  PAeHcmaeo,
uucnoeoe HepaseHCcmeo, peuiams
npocmule U CAONCHblE 3A0AYU PAZHBIX
MUNoOE, a makdce 3a0a4 NoEblUeHHOU
MPYOHOCU, UCNONB308AND pasmvie
Kpamkue 3anuci Kax Mooeiu MmeKcmos
CNOJNCHBIX — 3a0a4  ONIl  NOCMPOEHUs
NOUCKOBOLL CXeMbl U peuleHuss 3a0ay;
3HamMb U npumeHams o06a cnocoba
noucka peuterus 3a0au (om
mpebo8aHUsl K YCA08UIO U OM YCIOBUSL K




mpebo8anuio), MOOenuposamn
paccyxcoenuss npu  NOUCKe peuleHust
3a0a4 ¢ nomowwlo  epagh-cxemul;
8bloeAmb dMAanvl peuleHus 3a0adu U
cooepoicanue Kaxco0020 smana,
UHMeEPNPemupo8ams — BbIYUCTUMEIbHbLE
pe3yrbmamul 8 3adave, UCCIe008amb
NOJYYeHHOe peuierue 3a0aqu;
AHATUUPOBAMD 6CEBO3MOIICHBLE
cumyayuu  83auUMHO20  PACNOJIONCEHUS
08YX 00beKmo8 U  UBMEHEeHUe  Ux
Xapakmepucmuk — npu  COBMECmMHOM
08UINCCHUU (ckopocmp, 8pems,
paccmosnue) npu peuleHuu 3a0ay Ha
o0sudiceHue 08yX 00BEeKMO8 KaKk 6 0OHOM,
max u 8 NPOMUBONOIONCHBIX
HanpaeieHusx, uccueoosamo
BCEBO3MOIICHbIE CUMYAYUU NPU PeUleHUU
3a0ay  Ha  OBUdICEHUe N0  peKe,
paccmampusams — pazHvle  CUCMEMbL
omcuéma,  pewamsv  pPa3HO0OPA3HbLE
3a0a4u  «HA  Wwacmuy, peuwams U
000CHOBbIBAMb CB80€ pelleHue 3a0ay
(6bl0enamb  mMamemamuieckyro OCHO8Y)
HA HAXO0XNCOEHUe Yacmu Yucia u Yucid
Nno e20 4acmu HA OCHO8E KOHKDEMHOZ20
cmbulcaa opoou; 0CO3HABAMb u
00bsCHAMb  UOCHMUYHOCMb  3A0ay




PA3HBIX  MUNOB, CEAZLIBAOUWUX  MPU
8enUYUHbl (Ha pabomy, HA NOKYNKU, HA
osudicenue); 8bloesamsb MU BeIUHUHDL U
OMHOWEHUST MeHCOY HUMU, NPUMEHAMDb
ux npu peuteHuu 3a0ay,
KOHCMPYUposams cOOCMEEHHble 3a0aiu
VKA3AHHbIX ~ MUN08;  6blOesiMb  Npu
pewenuu  3a0ay  XapaKmepucmuKu
paccmampusaemol 8 3adave cumyayuu,
OMiUYHble OM pealbHblX (Mme, om
KOMOPbIX aOCMPazuposaiucy); peuiams
U KOHCMPYUpPOBamv 3a0auu HA OCHOBE
PACCMOMpenUsi PeaivbHbIX CUmMyayui, 6
KOMopviX He  mpeOyemcs  MOYHbLU
BLIYUCTUMETbHBIU Pe3yIbmam, peulams
3a0auu  Ha  OBUDICEHUe NO  peKe,
paccmampusas — paszHvle cucmembl
omcuema

[Taparpad | YMHOXKEHHE U eleHIE OOBIKHOBEHHBIX JPOOEi 38

3

13 YMHOXEHHe TpoOeit YMHOKEHHUE U JEJICHUE 3)

14 Haxosxnenue npodu or | OOBIKHOBEHHBIX IPOOEii. 6
qyucia [Tpumenenue npodeit mpu

15 [Ipumenenue peurenuu 3aaad. Pemenne 3anau 5
pacIpenenTeILHOr0 | Ha HAX0)KJAECHUE YaCTH YMCIIa U
CBOMCTBA YMHOKEHHsI | YUCJIA IO e€ro 4acTu. Cnocobwi

16 B3anmuo oOpatHbie PAYUOHATU3AYUU BBIYUCTEHUU U 3

qucia

Uux npumeHernue npu 6blnOJIHEHUU

HUcmonp3oBaTh  CBOMCTBA 4YHCEII H
MpaBujia JECUCTBUH C pPAlMOHAIBHBIMHU

YUCIaMHU P BBITIOJIHEHU U

BBIUMCIICHUM; OLICHUBAThb PE3YJIbTAThI
BBIYMCIICHUI npu peLIeHun
MPAKTUYECKUX  3aJ]ad; COCTaBIISITh

YUCJIOBBIE BBIPAXKECHUS IIPU PEIICHUU
MPAKTUYECKUX 3a7ay W 3a7a4d U3 JPyTux
y4EOHBIX MPEIMETOB; peiiaTth
HECJIO)KHBIEC CIOJKETHBIC 3a/1a4M Pa3HbIX




17 Jlenenue

18 Haxoxenue dncna no
ero JpoOu.

19 JpoOHbIe BbIpaXKEHUS

KonTtponbsabie padotsl Ne 4, Ne 5 u

Ne 6

Oeticmeuti. HarmnsgHeie
peACTaBICHUS O
IPOCTPAHCTBEHHBIX (DUTYpaX:
npu3Ma, MUpaMmuIa.
N3o6pakenue
MPOCTPAHCTBEHHBIX DUTYD.
IIpumepyl ceuenuii.
Mnoeoepannuxu. IIpasunvrvie
MHo2ocpanHuxu. [IpumMepsl
pPa3BEepPTOK MHOTOIPAaHHUKOB.
ApudmeTndeckue TEUCTBUS C
JIPOOHBIMH YHCIIAMH.

TUTIOB HAa  Bce  apuMeTHUCCKHE
NEUCTBUS, CTPOWTH MOJCIb YCJIOBHSI
3amayd (B BHIE TAOJMIIBI, CXEMBI,
pPUCYHKa), B KOTOpPOH JaHBl 3HAYCHHSI
JIBYX W3 TPEX  B3aUMOCBS3AHHBIX
BCJIMYHMH, C IICJBI0 TIOMCKA PEIICHHS
3aJlayd; OCYIIECTBIIATH CIIOCOO ITOMCKA
peIICHHS 3aJ1a4H, B KOTOPOM
pacCyXJeHUE CTPOUTCS OT YCIOBUSA K
TpeOOBaHUIO WJIM OT TpeOOBaHUSA K
YCIIOBUIO, COCTABJISITh ILJIAH PEIICHHS
3a/1aud; BBIJCISATH OTallbl  PEHICHUS
3a/1a4H; WHTEPIPETUPOBATH
BBIYMCITUTENIBPHBIC PE3YJIbTaThl B 3ajade,
HCCIIe0OBaTh  IOJYyYEHHOE  peIleHUe
3aJlaud; 3HATh pas3lindue CKOPOCTEH
o0beKTa B CTOSIYCH BOJE, MPOTHUB
TEUEHUS W IO TCUYCHUIO PEKH; PeIIaTh
3aJ1aud Ha HAXOXKJICHHWE YaCTH YHCIIA W
gpcjia IO €ro 4YacTH; pelniaTh 3aJaadd
pa3HbIX TUNOB (Ha pabOTy, HA TOKYMIKH,
Ha JIBIDKCHHE), CBS3BIBAIOIIUX TPH
BEJIMYUHBI, BBIJICISATH OTH BEIUYUHBI H
OTHOIICHHUS MEXKJIy HHUMH, BBIITOIHATH
YMHOKEHUE W JIeJIeHHe OOBIKHOBEHHBIX
JpoOei, CMEIIaHHbBIX YHUCelT;
HCCIIeOBAaTh W ONHMCHIBATH CBOMCTBA
IAPaMHU]I, IIPHU3M, HCTIOJIB3YS




HKCTIICPUMEHT, HaOJII0/IeHHE,
MOJICTTUPOBAHUE; peulams npocmvle U
COJICHblE  3A0ayU PA3HLIX MUNO08, d
makoice 3a0a4u NOBbIUEHHO
MPYOHOCMU,  UCNONb308AMb  DA3HbLE
Kpamkue 3anucu KaK mMooeiu meKcmos
CIOJICHBIX 3a0ay Ol NOCMPOEHUs
NOUCKOB0U cxembl u  peuleHus
3a0au4,3Hamv U NpuMeHsms 0ba cnocoba
noucka peuerus 3a0ay (om
mpeboBanusi K YCLOBUIO U OM YCA08USL K
mpebo8arUIo);, MOOEIUPOBAMb
paccysxcoeHuss npu  noucke — peuleHus
3a0a4 ¢ NOMOWbIO 2pag-cxemobl;
8bl0eIiMb SManbl peueHus 3a0a4u U
coodeporcarue Ka2#c0020 smana,
UHMEPNPEeMUpO8aAmsd 8bIUUCIUMENbHbLE
pesyibmamol 83adave, UCCIe008aMb
NONIYYEeHHOe — peuleHue  3a0adu;
AHATUUPOBAMb 6CEBO3MOINCHBLE
cumyayuu 83auMHO20 PACNOJIONCEHUS
08YX 00beKmos U  UBMEHeHUe  UX
Xapakmepucmuk — npu  COBMECMHOM
osudICeHUU (ckopocmp, epems,
paccmosinue) npu peulenuu 3a0ay Ha
odsudicenue 08yx 00beKmos KaxK 8 0OHOM,
max u 8 NPOMUBONOIONHCHBIX
HANpaeieHusx; uccieo0o8amo




BCEBO3MOIICHBIE CUMYAYUU NPU PeueHUU
3a0a4  Ha  O8UdiCeHUe  No  pekKe,
paccmampusams — pasHvle  CUCMEMbl
omcuéma,  pewamsv — pazHOOOpaA3Hble
3a0ayu  «HA  wacmuy, pewamv U
000CHO8bIBAMb  CB0E pelleHue 3a0ay
(8bl0ensimb  MamemMamu4ecKyro OCHO8Y)
HA HAXOJCOCHUe YACMU YUCAA U YUCIa
NnO e20 Yacmu HA OCHO8€ KOHKPEemHO20
cmblcna opoou, 0CO3HABAMb u
00BACHAMb UOCHMUYHOCMb 34044
PA3HBIX  MUNOS,  CEA3bIBAIOUUX  MPU
senUHUHbL (Ha pabomy, HA NOKYNKU, HA
osudicerue), 8bloelsims My GeIUYUHbL U
OMHOULEHUSL MeHCOY HUMU, NPUMEHSIND
ux npu peuenuu 3a0ady,
KOHCMPYUposams cobcmeenvie 3a0aqu
VKA3AHHbIX —~ MUNOS;,  6blOeimb  Npu
peuwienuu  3a0a¥  XAPAKMePUCMUKU
paccmampusaemorl 8 3aoave Cumyayuu,
OMIUYHbIE OM  pPeaibHulX (me, om

KOMOopblx abcmpazuposanucy),
KOHCMPYUpo8amsv HOBble CUMyayuu ¢
YUEmom 2Mux Xapakmepucmux,

pewams U KOHCmMPYUuposams 3a0a4u Ha
OCHOBe  pACCMOMpEHUs  pPealbHblX
cumyayuti, 8 KOMOpulx He mpebyemcs
MOYHBII BLIYUCTIUMENbHBLL Pe3yIbmam,




peuiamos 3a0a4u HA OBUdNCEHUEe NO pexe,

paccmampugas — pasHvle  CUCHEeMbl
omcuema; Onepuposamv  NOHAMUAMU.
npusma, nupamuoa, u381€Kamb,
UHmMepnpemupo8ams u
npeobpazogvieames — UHpOpPMAYUO 0
2eoMempuieckux pueypax,
npeocmasienHyio Ha yepmeonca,

uzobpaxcamv uszyuaemvle @ueypvl om
DPYVKU U C NOMOWDBIO JUHEUKYU, YUPK)JIA,
KOMNbIOMEPHBIX UHCIMPYMEHMO8,
pewams  npakmuyeckue  3a0avu  C
npuMeHenuem Npocmeuuux  Ce0Ucme

dueyp.

[Taparpad | OTHOLIEHHS U TPOMIOPLIUU 19
4
20 OTHomEeHus [Tponopuumn. CaoiicTBa 3)
21 [Tponopruu IPOMOPLUK, IPUMEHCHHE 3
22 [Tpssmast m obpatHas OPONMOPUUNA U OTHOUIEHUH MpHU 3
IPOIIOPITMOHATBHBIC pemieHun 3amad. [lpumeHenue
3aBUCHMOCTH MPOIOPUMN  TIPH pelIeHun
23 Macurad 3amad.  [loHatume  mporeHTa. 2
24 JInHa OKPYKHOCTH 1 Bpruucienue  OpomeHTOB  OT 2
VIO b KpyTa qucCila 1 4ucjia II0 H3BCCTHOMY
25 Ilap IPOIICHTY, BBIpKEHUE 2
Kontponbabie pabotsl No 7 1 No 8 OTHOINCHM B IIPONCHTAX. 2
Pemenue HECJI0KHBIX
IPAKTUICCKUX 3amaqy C

OcCyI1ecTBIATH croco0 TIOHCKa
penIeHus 3aj1a4H, B KOTOPOM
pacCcyXJIeHHE CTPOHWTCS OT YCIOBHS K
TpeOOBaHHIO WM OT TpeOOBaHHSI K
YCIIOBUIO; COCTABJISITh IIJIAH PEHICHHUS
3a/layd; BBIACIATH OTallbl PEIICHUS
33714, WHTEPIPETUPOBATH
BBIYHCITUTENBHBIE PE3YNbTAThl B 3a/1aue,
WCCIIEIOBAaTh  TOJIYYCHHOE  PEIICHHE
3a/layi; HAXOAWTh MPOIECHT OT YHWCIA,
YHCIIO TIO0 TPOIEHTY OT HETO, HaXOJIUTh
MPOIIEHTHOE OTHOIICHUE JBYX YHCEN,
HAXOJUTh TPOIICHTHOE CHUXCHHUE WIIH
MPOIIEHTHOE TIOBBINICHUE BEIHYWHBI,




npoueHtamu.  MacmrTab — Ha
maHe u  kapre.Harmsanaeie
TMPEACTaBICHUS 0
IPOCTPAHCTBEHHBIX  (hUTypax:
map, cdepa. MzobpaxkeHue

IPOCTPAaHCTBEHHBIX buryp.
N3o6pakenue
IPOCTPAHCTBEHHBIX buryp.

Ilpumepor ceuenuti. Harnsannwie
npeAcTaBieHus o Qurypax Ha
MJIOCKOCTHU: OKPY>KHOCTh, KPYT.

OlepupoBaTh Ha 0a30BOM  ypOBHE
MOHATHAMU: OKPY)KHOCTh W KpYT, IIap.
N300paxkate u3ydyaemble (UIypbl OT
PYKH ¥ C TIOMOIIbIO JIMHCHKH
IUPKYJIS; peniaTh MPAaKTHYCCKUE 3a1aun
C TPUMCHCHHEM IPOCTEHIITNX CBOHCTB
buryp;  onepupoBaTh  IMOHATUSIMHU:
OTHOIIICHHE YHCel, OTHOIIICHHE
BCJIMYHH, B3aMMOOOpATHBIC OTHOIICHHMSI,
MIPOITOPIIHSI, OCHOBHOE CBOMCTBA BEPHOM
MIPOITOPIIMH, TIPSMO MPOMOPIIMOHATIBHBIC
BEJINYUHBI, oOpatHO
IPONOPITMOHATBHBIE BEJTUYMHBI,
MaciiTad, IJIMHa OKPY>KHOCTH, TIIOIIA b
KpyTa; UCIOJIb30BaTh MOHATHE MacIITabd
IpU  PCEIICHUH TPAKTHUYECKUX 3a/ad;
COCMABISIMb  YUCTIO8blE BGbIPANCEHUS U
OYeHUsamb UX 3HAYEHUs Npu peuleHuu
NPAKmMu4eckux 3a0ad u 3a0ad u3 opyeux
VUEOHbIX —~ NpeoMemos; pewamo
npocmule U CAONCHbIE 3A0AHU PA3HBIX
Mmunos, a makxdice 3a0ayu NOBLIULEHHOU
MpPYOHOCMU,;  UCHONb308AMb  PA3HbIE
Kpamxue 3anucu Kaxk Mooenu meKCcmos
CNOJCHBIX ~ 3a0ay Ol NOCMPOEHUs
NOUCKOBOU CXeMbl U peuleHus: 3a0au,
3HamMb U NpuMeHams o06a cnocoba
NnoucKa peuieHus 3a0au (om




mpeb06aHusl K yCl08UI0 U OM YCIO8US K
mpebo8anuio), 8bl0€eIAMb amansl
pewieHuss  3a0ayu U COOepHCcAHUe
Kadco020 SmMana;, UHmMepnpemuposamy

BLIMUCIUMENbHbIE — Pe3YIbManibl 6
3adaue, uccie0os8ams NOJYYeHHOe
peutenue 3a0avu; peuiamo
PA3HO00pasHvlie 3a0a4u  «HA HACMUY,
Onepuposamu NOHAMUAMU
OKPYIICHOCMb U KpYe, Wap, U361eKamb,
UHmMepnpemuposamy u
npeobpazogvieamsv — UHDOPMAYUIO O
2e0MeMpPUYecKux Queypax,
npeoCcmaesieHHyio Ha yepmetcax,

uzobpaxcamo uszyuaemvle @ueypvl Oom
PYKU U C NOMOWbBIO JTUHEUKU, YUPKYIA,
KOMNbIOMEPHBIX UHCMPYMEHMO8;
pewamv  npakmuveckue — 3a0ayu ¢
NPUMEHEeHUemM NpPoCMmeuuux CeoLCma
Queyp, oyenusamv pazmepvl PeasibHblX
00beKkmos OKpYIICaAIOWe2o mupa,
Xapakmepuzoeams 6KIA0 BblOAIOUWUXCS
MamemamuKkos 6 pazeumue
mamemamuky U UHbIX — HAYYHBIX
obnacmeil




[Taparpad
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26

Koopaunate! Ha
IPSAMOU

27

HpOTI/IBOHOJ'IO}KHBIG
qucliia

28

Monayns yncna

29

CpaBHeHME yucen

30

HN3Mmenenue BeJIMYuH

N3o06pakenue
YUCIIOBOM (KOOpIMHATHOM)
IIPSIMOM. Harnsausie
NpENCTABICHUS 0
MPOCTPAHCTBEHHBIX  (Urypax:
KOHYC, UUAJIAH]IP.
N3o6pakenue
MPOCTPAHCTBEHHBIX duryp.
Ilpumepor ceuenun. Ilpumepsl
pa3BEpPTOK LMJIMHIpPA U KOHYyca.
Mopynp yncna, reoMmeTpuiecKas
UHTEpOpeTanuss MOAYJS YHCIA.
CpaBuenue uyucen. JlelcTBus c
TOJIOKUTETbHBIMH U
OTPHULIATEILHBIMUA YU CIIaAMHU.
Pemenne TEKCTOBBIX 3a/ay4
apu(pMETHIECKUM  CIIOCOOOM.
MHoxecTBO LEJIBIX  YHCEell.
Pacnoznasanue noommooicecme
U 31eMEeHmOo8 NOOMHONCECME C
UCNONIb308AHUEM KPY208 Dilnepa

YHUCCJI Ha

w

KonTtponsnas padora Ne 9

OnepupoBaTh Ha 0a30BOM ypOBHe3
TMOHSTUSIMU: MHOKECTBO, 3JIEMEHT
MHOKECTBA, MMOAMHOKECTBO,
MIPUHAIC)KHOCTD; 33/1aBaTh MHO>KECTBA
MIEPEUNCIICHUEM 1504 3JIEMEHTOB;
HaxoJIUTh TepeceueHne, oObeIUHEHUE,
MMOIMHOKECTBO B MPOCTEUIIINX
CUTyaIlUsIX; OIEepUpOBaTh Ha 0a30BOM
YPOBHE TOHATHUSIMU: LEJIOE  YHCIIO;
HCIIOJIL30BAaTh  CBOMCTBA  4YHCENI W
MpaBujia JECUCTBUM C PpalUOHAIBHBIMHU
YHuCcJIaMH npu BBITIOJIHEHUH
BBIUMCJICHUM; CpaBHUBATH
palMOHAJIbHBIE ypciaad  OIeHWBAThH
pe3yJIbTaThl BBIYUCICHUNA TPU PELICHUU
MPAKTHYECKUX 3ajau; BBIIOJIHATH
CpaBHCHHE qucel B peATBHBIX
CUTYaIUsX; COCTaBIATh  YHCJIOBBIC
BBIPAKEHUS npu peIICHUH
MPAKTUYECKUX 3a7ay W 3a7a4d U3 JPyTux
y49eOHBIX npeaMeTor4 peuiaTh
HECJIOKHBIEC CIOKETHBIE 3aJayd Pa3HbIX
TATIOB Ha  Bce  apu(PMETHYECKHUE
JICUCTBUSA; CTPOUTH MOJEIb YCIOBHUS
3agauu (B BHAE TaOJMIBI, CXEMBlI,
pUCYHKA), B KOTOPOW JaHbl 3HAYCHUS
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CBOMCTBaMU HOHﬂTHﬁ, KOHKPETHU3UPOBATb NIPUMCPAMHU 06HII/I€ IIOHATUA.




JBYX M3 TpEX  B3aUMOCBA3aHHBIX
BEJIMYMH, C LEJIbI0 IOHUCKA PELICHHUS
3aJlayd; OCYLIECTBISTH CIOCOO TOHUCKA
penieHus 3a/1auu, B KOTOPOM
paccyXJI€HUE CTPOUTCS OT YCJIOBHUS K
TpeOOBaHUIO WJIM OT TpeOOBaHUS K
YCIIOBHMIO; COCTAaBJATh IUIAH PELICHUS
3a7a4i; BBIACIATH OTallbl  PEIICHUS
3a1a4H; MHTEPNPETUPOBATH
BBIYMCIIUTENBHBIE PE3YJIBTATH B 3a7ade,
UCCIIEA0BaTh  MOJYYEHHOE  PEIICHHE
3a7a4d; 3HAThb pa3jIU4yde CKOpPOCTEH
o0OBeKTa B CTOsA4YeH BOjE, TMPOTUB
TEUCHUS U [0 TEUYECHUIO PEKU; pPelIaTh
3a71a4M Ha HAXOXKJICHUE YaCTH YUCIa U
yycjaa MO €ro 4YacTH; pelarb 3aJadu
pa3HbIX TUIOB (Ha PaboTy, HA MOKYIKH,
Ha JBIWKEHHE), CBS3BIBAIOUIUX TpH
BEJIMYMHBI, BBIICIATh 3TH BEIWYMHBI U
OTHOLLIEHUS MEXJIy HUMH; HAXOIAWUTH
IIPOLICHT OT YMCJIA, YUCJIO IO MPOLEHTY
OT  HEro, HaxOAuUTb  IPOLIEHTHOE
OTHOILLIEHWE JBYX 4YHCEN, HaxOAuTh
IPOLEHTHOE CHUKECHHE 158107
MPOLUEHTHOE TMOBBILICHUE BEJIIMYHHBI,
pelaTh HECIOXKHBIE JIOTUYECKUE 3aa4Uu
METOJIOM  pACCYXKJICHUM;  BBIJABUTATH
TUIIOTE3bl O BO3MOXHBIX MPEIEIbHBIX




3HAYCHMAX MCKOMBIX BEJIMYMH B 3aJ1aue
(memaTb  NPHKUOKY);  ONEPHPOBAThH
MOHATHSAMHU:  KOODAMHATHAs  MpsAMas,
KOOpIMHATA TOYKM Ha  IPIMOHN,
TIOJIO)KHUTENBHOE YHCIIO, OTPHUIATENBHOE

YHCJIIO, MIPOTHUBOITIOJIOKHBIC 4yucia,
MOYJb YHCJA;, H300pakaTb TOYKAMU
KOOpPJIMHATHOMN pSAMOU

MOJIOKUTEIbHBIE W OTPHUIIATEIbHBIC
4HCIA;  ONepuposamy’  NOHAMUAMU:
MHO4CeCcmeo, xXapaxmepucmuxu
MHOXMCECm8a, 9d1eMeHm  MHONCeCmaa,
nycmoe, KOHeuHOe U  0OecKoHeuHoe
MHOMHCECMEO, NOOMHOMCECMBO,

NPUHAOTIEHCHOCb, onepupoeams
NOHAMUAMU. Yeloe UYUCIIO, MHONCECMBO
Yenblx yuces, MHONCeCmaeo 4uceil Yeivix,
onpeoesimo NPUHAOTIEHCHOCTb
NeMeHmMa MHONCECMBY, 00beOUHeHUIO U
nepeceuenuro - MHOJCeCm8,  3a0a8ambv
MHOMCECMB0O C NOMOWbIO NepeducieHus
9NEeMEeHMOo8,  CIOBECHO20  ONUCAHUA,
BLINOIHAMb GbIYUCTIEHUS, 8 MOM YUCTE C

UCNnoJIb306aHUEM npuéjwoe
PAUUOHAIbHBLX BblunﬂeHuﬁ,
000CHOBbIBANb ajlicopummasl

4 . .
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8bINONIHEHUS  OeUCMEULl, ONepuposamy
nOHAMuUeM MOOYb yucna,
2eomMempuyeckas uHmepnpemayus
MOOYIA YUCIA, BbINOJHAMb CPAGHEHUE
Pe3yIbmamos GblYUCIeHUL NPU peuleHuU
NPaKmuyeckux 3aoay, 6 moM yucjie
NPUOTIUINCEHHBIX BbIYUCTCHUI,
COCMasnamy 4UCI08ble BbIPANCEHUS U
OYeHU8amsv UX 3HA4YeHUs Npu peuleHuu
NPAKmuyeckux 3a0ay u 3a0ad u3z opyaux
VUEOHbIX — NpeomMemos; pewams
npocmoele U ClOJHCHblE 3a0a4U PA3HbIX
MUnos, a makxdice 3a0ayu NOBbIUEHHOL
MpPYOHOCMU,;  UCNOIb308AMb  PA3HbIE
Kpamkue 3anucu Kaxk Mooelu MmMeKCcmos
CNOMCHBIX — 3a0a4 Ol  NOCMPOEHUs.
NOUCKOBOU CXeMbl U peuleHus 3a0au,
3HAMb U NPUMEHAmMb 00a cnocooba

noucKa peuienus 3a0au (om
mpebo8anusi K YCio8uro U Om YCio8us K
mpeb06anio), MOOenuposams

paccyscoenuss npu  NOUcCKe  peuleHus
3a0ay ¢ noMowwio  epag-cxemvi,
8bLOCIAAMb dMANbl PeUleHus 3a0a4u U
codeporcarue Kaxc0020 omana,
UHMEPNPEemuUpos8ams  8bIYUCTUMETIbHbLE
pe3yibmamsl 8 3aodave, UCCIe008amb
NOJYYEHHOE peuieHue 3a0aqu;




AHATUZUPOBAMNb 8CEBO3MOIHCHYIE
cumyayuu  63auUMHO20 PACHONONHCEHUS
08YX 00beKmo8 U  UBMEHEeHUe  UX
Xapakmepucmuk — npu  COBMECHHOM
08UINCEHUU (ckopocmp, 8pems,
paccmosnue) npu peuleHuu 3a0ay Ha
osudiceHue 08yxX 00beKmMo8 KaKk 8 0OHOM,
max u 8 NPOMUBONOLONHCHBIX
HanpaeieHusx, uccnedoeamsp
BCEBO3MOIICHBIE CUMYAYUU NPU PeUleHUU
3a0a4  Ha  O8uUdiceHue  No  peke,
paccmampusams — pasHvle  CUCMEMbl
omcuema, o0co3Hagamsv U O0OBACHAMD
UOEHMUYHOCMb 3A0a4 PA3HbIX MUNOS,
CBA3BIBAIOWUX —~ MPU  BeIUUUHbL  (HA
pabomy, Ha NOKYNKU, HA OBUdICEHUE),
8b10€/IAAMb MU BEUUUHBL U OMHOUEHUS
MexHcoy HUMU, NPUMEHAMb UX npu
pewleHuy  3a0a4,  KOHCMPYUpPO8ams
cobcmeenHvle 3a0ayu  YKA3AHHBIX
Munos, 8vloessims Npu peueHuu 3a0ay
Xapakxmepucmuxky paccmampueaemou 6
3a0aue  cumyayuuy, OmMJIUYHblE — OM
PeanbHbIX (me, om KOMOpbIX
abcmpazuposanucs), KOHCMpPYyuposamso
HOBble Ccumyayuu ¢ Y4emom  IMux
Xapakmepucmuk, 6 YacmHOCMU, Hpu
pewlenuu  3a0a4y  HA  KOHYEHmpayuu,




yuumoléams  NJIOMHOCMb  6eUjecmed;
peuiams U KOHCMpPYupo8amsv 3a0a4u Ha
OCHOB6E  DACCMOMPEHUS PeaNlbHbIX
cumyayuii, 8 KOMOpbIX He mpebOyemcs
MOYHbIU GLIYUCTUMENbHBIU Pe3VIbmam,
peuiams 3a0ayu Ha O8udiceHue no pexe,
paccmampuéas — pasHble  CUCEMbl
omcuema, ONepuposamsv  NOHAMUAMU

YUTUHOD, KOHYC; u381eKams,
UHMeEPNPemupo8ams u
npeobpazogvieamsv — UHpOpPMAYUO 0
2eoMempuieckux pueypax,
npeocmasienHyio Ha yepmesncax,

uzobpaxcams uzyuaemvle @ueypvl om
DPYVKU U C NOMOWDBIO TUHEUKU, YUPKYIA,
KOMNbIOMEPHBIX UHCMPYMEHMO8,
pewams  npakmuueckue — 3a0auu ¢
npuMeHenuem NpoCmenuux Ce0Ucme
Queyp, oyenusamv pazmepvl PealbHbIX
00beKMO8 OKPYHCAIOUec0 Mupa
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6 OTPUIATEIbHBIX YUCEI

31 CroxxeHue yucen ¢ JIeCTBUS C MOJIOKUTETBHBIMU 1 2
TIOMOIITHIO OTPHUIIATECIIEHBIMHA YHCIAMH.
KOOPAWHATHOU PSIMOM

32 Croxenue 2
OTPHIIATEIILHBIX YHCEIT

33 CrnoxeHne 4uce ¢ 3

OnepupoBath Ha 0a30BOM  YpPOBHE
MOHATUSIMHM:  PallMOHAJIBHOE  YHCIIO;
HCIIOJB30BaTh  CBOMCTBA  YHCET |
MpaBujia JECUCTBUH C PpalMOHAIBHBIMHU

YUCIIAMHU npu BBITIOJIHEHU U
BBIUMCIICHUM; COCTABJISATH  YHCIIOBBIC
BBIPA)XKECHUS npu pelLIeHnn

MPAKTUYECKUX 3aJ1a4 U 3a7a4 U3 JIPYrux




pa3HBIMM 3HAKaMU y4eOHBIX  TPEIMETOB; BBITIOJIHSTh
34 Brrunranue 3 CJII0KECHUE " BBIYUTAHUE
KonTtponbsnas pabora Ne 10 1 MOJIOKUTENBHBIX U OTPHUILATEIbHBIX
YKCEN; BBIYUCIIATh YHUCIOBOE 3HAUCHUE
OYKBEHHOT'O BBIPKCHUSI TIPU 3aJaHHBIX
3HaUYCHUSIX OyKB; HaxXOJWTh JUIUHY
OTpe3Ka Ha KOOPAMHATHOM MPSIMOU
3Has  KOOPAMHATBI  KOHIIOB  3TOTO
OTPE3KA; GLINOAHAMb  GLIUUCIEHUS, 8
MOM Yucie ¢ UCHOIb308AHUEM NPUEMOB
PAYUOHATILHBIX 8bIYUCTEHUL,
000CcHO08bI8AND aneopummbol
8bINONIHEHUAL  OeliCMEULl,  COCMABIAMb
YUCTI08ble BLIPANCEHUS. U OYEHUBAMb UX
3HaueHuss Npu peueHuy NpaKmuyeckKux
3a0au u 3a0ay U3z Opyeux YueOHbIX

npeomemos.
[Taparpad | YMHOXeHUE u JEJIEHUE MOJIOKUTEIbHBIX u 12 OmnepupoBaTh Ha 6a30BOM YpOBHE’
7 OTPHUIATENBHBIX YUCEI MNOHSATUAMHU:  MHOXECTBO,  DJIEMEHT
35 YMHOXEHHE llepsuunoe 3 MHOX€ECTBA, IIOZAMHOKECTBO,
36 Jlenenue npedcmaeienue 0 MHONCECEe 3 MPUHAJICKHOCTD; 3a/1aBaTh MHOYKECTBA
37 PanonanpHble yucna | payuoHanbholx yucen. JleucTBUs 2 MIEPEUYNUCIICHUEM 150:¢ 3JIEMEHTOB;
38 CBolicTBa IEWCTBUM C C panMOHAJIBHBIMU  YHUCIAMHU. 3 HaxXOJuTh TepecedyeHrne, OObEIUHEHHUE,
palrOHAILHEIMH Ucnonb3oBanne  OykB TUTST MOJIMHOXECTBO B MPOCTEHTITIX
YHUCIIAMH 0003HaYEHUs YHUCell, CUTyalUsX; OIEepupoBaTb Ha 0a30BOM
KonTtponwsubie pa6oTet No 11 1 No 12 | BBIYMCIICHUE 3HA4YCHUSA 2 YPOBHC  MOHATUSAMM:  PALMOHAIBHOC
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anreOpanyeckoro  BBIPAKECHHUS.

npeoOpa3oBaHue
anreOpanyeckux  BBIPAXKEHUMU.
Paznocmyo MHOJICecms,
OononHeHue MHOHCeCmsa.
Ilosgnenue HYA u
ompuyamenbHvix yucern 8
mamemamuxe opesnHocmu.

Pone  JHuogpanma.

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

Ilouemy

YHCJIO; HUCIOJIB30BATh CBOMCTBA YHUCEI U
IpaBWwiIa JIEUCTBUM C pPalMOHAIbHBIMU

qucJiaMu IIPU BBIIIOJIHCHHUHA

BBIQHCHCHHﬁ; OIICHHUBATL PE3YJIbTAThI
BBIUMCIICHUM pu peuICHNN
MPAKTUICCKUX 3agaq, COCTAaBJIATH

YUCJIOBBIE BBIPAXKECHUS TIPU PEUICHUU
MPAKTUYECKUX 33J1ad U 3a7a4 U3 JIPyTUx
y4eOHBIX MPEIMETOB,; OMUCHIBATH
OT/ICJIbHBIE BBIJAIONIUECS PE3YJIbTAThI,
MOJYyYCHHbIE B XOJ€  Pa3BUTHUSA
MaTeMaTHKU KaK HayKH; 3HAThb IPUMEPHI
MaTeMaTH4YEeCKUX  OTKPBITHM M UX
aBTOPOB, B CBA3U C OTEUECTBEHHOW W
BCEMUPHOM  HUCTOpUEii4  BBINIOIHATH
YMHOXEHUE U JICJICHUE MOJIO0KUTEIbHBIX
U OTPUILATENIbHBIX YHCEN, BBIYUCIATH

YHUCIIOBOE 3HAUECHUE JIPOOHOTO
BBIPAKCHHS; onejmqvoeamb6
NOHAMUAMU: MHOHCECMB0,
Xapaxmepucmuxu MHOCecmaa,
DJ1eMeHm MHOMCecmaa, nycmoe,
KOHeyHoe U OeCKOHeuHoe MHONCeCmEo,
NOOMHOIHCECMBO, NPUHAOTIEHCHOCTb,
onpeoesisimo NPUHAOTIEHCHOCTb

dJleEMERMA MHOJHCECME)), 00beOuHeHuIo u
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nepeceveHurw - MHoaicecmse, 3a0a6amb
MHOIHCECMBO C NOMOULBIO NEPEHUCTIEHUA
oJleMerRmoe, CJl06€CHO20 Oonucarus,
onepupoesamos NOHAMUAMU.
PAYUORAIIbHOE HYUcCuo, MHOIHCECM B0
PAUUOHRAIIBHBIX HYUCETl, ceoMempudecKasl
UHnmepnpemayusd HamypailbHblX, UeJlblx,

PAUUOHAIbHBLX, 6blNOJIHAMb

6blYUCTIEHUA, 6 mom qyucie C
ucnoJjib3oeadrnuem npuéMoe
PAYUOHAIbHBLX 6bl’—luC]Z€H1/l1/7,
000CHOBbIBAMb ajleopummabl

8bINONIHEHUA ~ OeUCMBUL; COCMABIAMb
YUCTI08ble BbIPANCEHUS. U OYECHUBAMb UX
3HaueHUuss Npu peueHuy NPaKmuyeckux
3a0a4 u 3a0ay U3z Opyeux YueOHbuIX
npeomMemos, Onepupo8amsv NOHAMUAMU.
yuclo80e  paseHcmeo,  ypasHeHue,
KOpeHb YPABHeHUsl, peuleHue YPaAGHEeHUsl,
Xapakxmepuzoeams 6KIA0 BblOAIOUWUXCS
MaAmemMamuros 8 passumue
MamemMamuky U UHbIX  HAYYHBIX
obaacmell.

[laparpad 8 Pemenue ypaBHeHui (TeMa OTCYTCTBYET B OCHOBHOM
COJIEpKaHUU)

Onepuposamv NOHAMUAMU: PABEHCMEO,
yuclo80e  paseHCcmeo,  ypasHeHue,
KOpeHb YPABHEeHUs, peuleHue YPasHeH s,
YUCI080€ HEPABEeHCMBO (Npu u3yueHuu
opyaux pazoenos)
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43 [lepneHauKyasipHBIC Bzaumnoe pacnonoscenue 08yx 2
npsiMbIe npamvix. W300paxkeHune yuceln

44 [TapannenvHble HA YHUCJIOBOM (KOOPIAWUHATHON) 2
npsiMbIe IPSIMOA. Cronbuatbie

45 KoopaunatHas UarpamMMbl. N3Bneuenune 3
IJIOCKOCTh uHpopMaM U3 JUarpamm.

46 CronOuyarteie Cronbuarnie JMarpamMMmel. 2
JTMarpaMMbl Hzobpasicenue  ouacpamm  no

47 I'paduku yucnosvim Oannvim. lloHsATHE O 3

KonrponbHas padora Ne 12 paBeHcTBe Quryp. LentpanbHas, 1

oceBas U 3epKajbHas
CUMMETPHH. N306paxkenue
CUMMETPUYHBIX dburyp.
Pemienne mpakTryeckux 3agay c
MIPUMEHEHUEM MPOCTENIINX
cBoiictB  ¢uryp.  Pemenue
TEKCTOBBIX 3aaa4

apu(pMETHIECKUM CIIOCOOOM.
Pemenue HECJI0KHBIX

JorhYecKkux 3amad. Pewenue
JIO2UHECKUX 3a0ad ¢ NOMOWDBIO
epagos, mabauy.

HPCI[CTaBJ'ISITB JAaHHBIC B BHAC Ta6J'II/II_I,

Jarpamm; yuTath  UHGOPMALHIO,
NPEACTAaBICHHYI0O B BUJE TaOJULIBbI,
JMarpamMmMel; pemarhb HECJIOKHBIE

CIO’KETHBIE 3a7]a4¥l Pa3HbIX THUIIOB HA BCE
apudMeTHUUeCKrue JCUCTBUSA, CTPOUTH
MO YCTIOBUS 3adaud (B BUJE
TaOJIUIBI, CXEMBbI, PUCYHKA), B KOTOPOH
JaHbl ~ 3HAYEHUS  JIBYX U3  TPEX
B3aMMOCBSI3aHHBIX BEJIMYMH, C IIEJIbIO
MOMCKA PEIICHUS 3aJ]auu; OCYIIECTBISATh
Croco0 TOMCKAa peIIeHUs 3aJadyd, B
KOTOPOM  PacCyXJeHHE CTPOUTCA OT
yCIIOBUSL K  TpeOOBaHUIO WA  OT
TpeOOBaHUA K YCJOBHIO; COCTABIISThH
TUTaH PEIICHUS 33]1a4H; BBIJCISTH ITAIlbI
pelIeHus] 3aJayd; MHTEPIPETUPOBATH
BBIYHMCITUTENbHBIE PE3Y/IbTAThl B 3aj1aye,
UCCIIEAOBaTh  MOJYYEHHOE  PEIICHHE
3alaud; 3HATh pa3jiduue CKOPOCTE
o0ObEeKTa B CTOSlYEM BOJAE, MPOTUB
TEUEHUS WU MO0 TEYEHUIO PEKH; PEllaTh
3a/laud Ha HAXOXKJECHHE YacTH 4YHCIa U
yycia MO €ro 4YacTv; peuaTrh 3aJadu
pa3HbIX TUIOB (Ha padoOTy, HA MOKYIIKH,
Ha JIBIDKEHHE), CBS3BIBAIOUIUX TpH
BEJIMYUHBI, BBIICISATh ATU BEIUYUHBI U
OTHOILICHUSI MEXJYy HHUMH; HAXOAUTh




IIPOLIEHT OT YHMCJIA, YUCJIO IO MPOLEHTY
OT  HEro, HaxOAUTh  MPOLEHTHOE
OTHOIIICHWE JBYX 4YHCEI, HaXxOAUTh
IPOLIEHTHOE CHUXKECHUE 15810
MPOIEHTHOE TOBBIIICHUE BEJIMYMHBI;
pelaTh HECIOXKHBIE JIOTUYECKUE 3a7auu
METOJIOM  pACCYXKJICHUH;  BBIJABUTATH
TUIIOTE3bl O BO3MOXHBIX MPEACIbHBIX
3HAYEHUSIX MCKOMBIX BEJIMYMH B 3a/1a4e
(mematpb MIPUKHUJIKY ); peliarthb
MPaKTUYECKUE 3aJlayd C NPUMEHEHUEM
MPOCTEUIINX CBOWCTB buryp;
ONEepUpOBATH MOHATUSAMMU:
NEePIEHINKYJIISIPHbIE MpsIMBIE,
napajiesibHble TPsIMbIE, KOOpPJIWHATHAs
IJIOCKOCTh, OCh a0CITUCC, OCh OpJWHAT,
rpaduK; CTPOUTH MEPICHIUKYISIPHBIE U
napajiesibHble MpSAMbIE C TOMOIIBIO
YEPTEHKHBIX UHCTPYMEHTOB, CTPOUTH HA
KOOPAWHATHOM IUIOCKOCTH TOYKH U
burypsl TO 3aJaHHBIM KOOpAHHATAM,
ONpPeAEATh KOOPAUHATHI TOYEK, YUTAThH
rpaduKyd  MPOCTEUIINX 3aBUCUMOCTEH;

onepuposamso NOHAMUAMU.
HAMypaibHoe  YUCio,  MHOMCECHBO
HAmMypanbHelX yuceul, yeioe 4Yucio,
MHOHCECBO yenvix yucer,

00bIKHOBEeHHAsL ~ 0poOb,  decamuyHas




0poowb, CMeulaHHoe  4Yuciuo,

PAYUOHANIBHOE — YUCTO,  MHONCECEO
PAYUOHATILHBIX HUCE, 2e0MempPUiecKdsl
unmepnpemayusi HAmypaibHslX, Yeabix,
PAYUOHANBHBIX, COCMABIAMb YUCTIOBbIE
BbIPAdNCEHUSL U OYEHUBAMb UX 3HAYEHUs.
npu  peuwleHuu NpaKmudeckux 3aoay u
3a0a4 u3z Opyeux y4eOHbIX Npeomemos;
onepuposambo NOHAMUSMU.
cmonouamvle  ouazpammoel, mabaUysl
O0aHHbIX, CpedHee apugmemuuecKoe,
usgneKamo, ungopmayuro,
npeocmasienHyro 8  mabauyax, Ha
ouazpammax, cocmasiime maoIuybl,
cmpoums  OuaepaMmvl  HA  OCHOBe

OQHHBIX, u381eKams,
UHmMepnpemupo8ams u
npeobpazoevieams ungopmayuro,

npeocmasieHnHyro 6 maobauyax u Ha
ouazpammax, Ompax)carwyro ceoucmasda
u xXapakxmepucmuxu DpeanbHbiX
npoyeccos U - s6J1eHUll, peuiams
npocmoele U CIAOHCHbIE 3A0a4U PA3HBIX
Mmunos, a makdice 3a0ayu NOBbIULEHHOLU
MPYOHOCMU,  UCNONb308AMb  PA3HbIE
Kpamiue 3anuci Kaxk Mooelu MmeKCmos
CIOJNCHBIX  3a0a4 Ol  NOCMPOEHUs.
NOUCKOBOU CXembl U peuleHus 3a0ay;




3HAMb U NpUMeHAmb 00a cnocooa

noucka peuteHus 3a0au (om
mpebosanusi K YCio8uro U Om YCio8ust K
mpebo8arnuio), MOOenuposamy

paccyscoeHus npu  NOuUcke peuleHus
3a0a4 ¢ nomowwlo  epagh-cxemul;
8bl0eIiMb dMANnbl peuleHus 3a0adu U
cooepoicanue Kasco0020 smana,
UHMEPNPemupo8ams — BbIYUCTUMEIbHbLE
pe3yibmamul 8 3adave, UCCIe008amb
NOJYYeHHOe peuerue 3a0aqu;
AHATUZUPOBAMb 6CEBO3MOINCHbBLE
cumyayuu  83aUMH020 PACNOJIOHNCEHUS
08YX 00beKmo8 U  UBMEHEeHUe  Ux
Xapaxmepucmuk — npu  COBMeCMHOM
08UdICeHUU (ckopocmp, epems,
paccmosnue) npu peuleHuu 3a0ay Ha
o0sudiceHue 08yX 00BEKMO8 KaK 6 0OHOM,
max u 8 NPOMUBONOIONCHBIX
HanpaeieHusx, uccneoosamo
BCEBO3MODICHbIE CUMYAYUU NPU PeUuleHUU
3a0ay  Ha  OBUdICEHUe N0  peKe,
paccmampueams — pazHvle — CUCMEMbl
omcuema, pewamsv  pPa3HOOOPA3HbLE
3adauu  «Ha Yacmuy,; pewamsv U
000CcHOBbIBAMb CBOE  peluleHue 3a0ay
(6vl0enamb mMamemamuieckyo OCHO8Y)
HA HAXO0JCOeHUue 4acmu YUucia U Yucid




NnO e20 Yacmu Ha OCHO8€ KOHKPEemHO20
cmblcna opoou, 0CO3HABAMb u
00bACHAMD UOCHMUYHOCMb 34044
PA3HBLIX — MUNOG, CEA3BIBAIOWUX MPU
geUUUHbL (Ha pabomy, HA NOKYNKU, HA
osuoicenue); 8bloesamsb MU BeIUHUHbL U
OMHOULEHUSL MeHCOY HUMU, NPUMEHSIMD
ux npu peutenuu 3a0ady,
KOHCIMPYUposams cobcmeentvie 3a0a4u
VKA3AHHbIX — MUN08;,  Gbloesimb  Npu
pewieHuy  3a0a¥  XApPaKmepucmuku
paccmampusaemoll 6 3a0ave Cumyayui,
OMIUYHbIE OM  pPeaibHulX (me, om
KOMOPbIX abcmpacuposanucy),
KOHCIMPYUPOBAmMb HOBblE CUMYAYUU C
VUEmoM ~ IMux — Xapakmepucmux, 8
yacmHoOCmu, Npu peweHuu 3a0ay Ha
KOHYeHmpayuu, VUUMbLEANb
NJIOMHOCMb  6eujecmedq,;  peuiams U
KOHCMPYUposams  3a0a4u HA OCHOBE
PACCMOMPEHUs. PeabHbIX CUMyayull, 6
KOMOpbIX He  mpedyemcss — mo4Hblil
BLIYUCTUMENbHBIU Pe3yIbman, peuiams
3a0auu  Ha  O8UdICEHUEe NO  pekKe,
paccmampueas. — pasuvle cucmemwl
omcuema; U36J/1eKamnv,
UHmMepnpemuposams u
npeobpazoevieams  UHGOpMayurwo o




ceomempudecKkux

Queypax,

npeocmaegienHyo Ha yepmeoicax4

peuiams npakmudeckue
npumMeHeHuem npocmeﬁwux

Quayp.

3q0auu ¢
ceolcme

[ToBTropenue. Pemienue 3amgad. MIToroBble KOHTPOJBHBIE pPabOTHI (3a 7
TepBOE MOJIYTOJINE U 32 TON)
48 HroroBoe moBTopeHue kypca 5-6 kimaccoB. KoHTposibHas 7

paboTta

Htoro

170




OIIMCAHUE YYEBHO-METOJINYECKOI'O
N MATEPUAJIBHO-TEXHUYECKOI'O OBECIIEYEHUA
OBPA3OBATEJIbHOM JESTEJBHOCTH

HopMaTuBHBI€ T0KYMEHTBI, IPOrpaMMHO-MeTOHYECKOe o0ecneyeHmue,
JIOKAJIbHbIE AKThI

1. ®denepanbHblii TOCYAapCTBEHHBIH O00pPa30BAaTENBHOIO CTaHAAPTAa OCHOBHOIO
oOmero obpaszoBanus (npukaz Munoopuayku P® ot «17» nexabps 2010 roga Ne
1897) ¢ usmenenusimu (npuka3 MunoOpHayku P® ot «29» nekabps 2014 roga No
1644);

2. IlpumepHast OCHOBHas 00pa30BaTENbHOW MPOTPAMMBI OCHOBHOTO OOIIETo
oOpazoBanusi (pernieHue (eneparbHOTO Y4eOHO-METOJUYECKOT0 OOBEIUHEHUS IO
obriemy oopaszoBanuio ot «8» ampeins 2015 roma Ne 1/15).

Y4eOHo-MeTOAMYeCKHE MaTePHAJIbI

1. YMK

- Marematuka. 5 wiacc : yde0. s ydammxcs —oOmieoOpaszoBar.
opranusanuii / H.51. Bunenkun, B.W. XXoxos, A.C. UecHokos, C.W. IBapuOypa. —
33-e u3a. crep. - M : Muemosuna, 2014 — 280 c. : w.

- Marematuka. 6 wimacc : yde0. i ydammxcs —oOmieoOpaszoBar.
opranmzanuii / H.51. Bunenkun, B.W. XXoxos, A.C. Uecnokos, C.W. lIBapuOypa. —
32-e u3a. crep. - M : Muemo3uHa, 2014 — 288 c. : ui.

2. lleuaTHble mocoOus

2.1. KomruaekT Tabuuir mo matemaruke 5 kimace (21 mrt., 50*70 cm,
aamuaEpoBaHHbie) / M. : OO0 «ATiacy

2.2. IlopTpeTsl yueHBIX-MaTEMATHUKOB. JIeMOHCTpaIlMOHHBIN MaTepra IS IIKOJIbI
| M.: Aiipuc-/IunakTrka

3. Komnbotepubie 1 ”HGOPMANMOHHO-KOMMYHHUKAIMOHHBIE CPEACTBA
o0y4eHmust
3.1 Dnextponnoe uznanue «Maremartuka, 5-11 kmacc. [Ipaktukym», 3A0 «1C».

4. UudopManiuoHHbIe HCTOYHUKH

4.1. http://fcior.edu.ru/ - equHOE OKHO JOCTYIIA K 00pa30BaTeIbHBIM pecypcam
[naTa oopamenus: 17.06.2015]

4.2. http://school-collection.edu.ru — eaquHast KoICKIKs MHGPOBBIX
oOpa3oBaTeIbHBIX pecypcoB [mata obpaienus: 17.06.2015]

4.3. http://www.fipi.ru/ - dbeaepanbHBI HHCTUTYT MEAArOTHICCKUX U3MEPCHHU:
HOpMaTUBHO-TIpaBoBas 0a3za OI'D, oTkpeIThi OaHk 3aganus OI'D (MareMarTuka)
[naTa oopamenus: 17.06.2015]

4.4. http://alexlarin.net/ - uadopmanronHas moaaepkKa mpu moarotroske k OI'D
o MaTemaTHke [nara oOparenus: 17.06.2015]



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

4.5. http://sdamgia.ru/ - o6pa3zoBaTeIbHbII TOPTAT IS TOJTOTOBKU K IK3aMEHAM
[nata oOpamenus: 17.06.2015]

5. Texnnueckue cpeacraa
5.1. TlepcoHasbHBIN KOMIIBIOTEP
5.2. MynbTMenuitHas 10cKa

6. YueOHo-IpakTHYECKOE 000pYy/A0BaHHE

6.1. AynuTopHas 1oCKa C MarHUTHOM MOBEPXHOCTHIO U HAOOPOM MPUCTIOCOOTEHUI
JUTSL KpeTUTIeHus TabJInIL

6.2. Jlocka MarHuTHasi C KOOPAMHATHON CETKOM

6.3. KoMIUIEKT HHCTPYMEHTOB KJIACCHBIX: JIMHEHKA, TPAaHCIIOPTHP, yroiasHUK (30°,
60°), yroapauk (45°, 45°), uupkynb

IVIAHUPYEMBIE PE3YJIBTATBI U3YUEHUSA YYEBHOI'O

INPEJIMETA
BbInmycKHUK HAy4YuTCH B 5-6 BBINYCKHUK MMOJYyYHUT
KJ1accax BO3MOKHOCTb HAYYHUThCSI
(1151 KICTIOJIB30BaAHUS B B 5-6 KJ1accax aJs
NMOBCEIHEBHOM KU3HM U obdecrneyeHuUs
o0ecrneyeHUs1 BO3MOKHOCTH | BO3MOKHOCTH yCIEIIHOTO
YCIIEIIHOT O MPOA0JIKeHHS MPOAOJIKEHUSA
o0pa3oBaHus HA 0230BOM o0pa3oBaHus HA 0230BOM
YPOBHE) M YIJ1y0JEHHOM YPOBHSIX
Daementsl Teopun | - OnepupoBare Ha 0a30BOM | - Onepuposamsp”
MHOKECTB U ypOBHe7 NOHATUAMU: | NOHAMUAMU.  MHOAHCECMEO,
MaTeMAaTH4YeCKOil | MHOECTBO, AJIIEMEHT | XapaKxmepucmuxu
JIOTUKH MHOXECTBa, IOJMHOXECTBO, | MHOJCECMEa, 971eMeHm
PUHAJIEKHOCTD; MHOJCECmaa, nycmoe,
- 3a/1aBaTh MHOECTBA | KOHeYHoe U OecKOHeuHoe
MepeYNCICHUEM UX | MHOJICECMB0,
AJIIEMEHTOB; NOOMHOIHCECMBO,
- HaxoOIWTb IIEPECEUCHUE, | NPUHAODIEHCHOCTIb,
o0beTMHEHUE, TOAMHOMKECTBO | - onpeodensimy
B [IPOCTEHIINX CUTYyaLUSIX. NPUHAONEHCHOCND
a/1eMeHma MHOHCECMEY,
00beOUHEeHUI0 u
nepeceyenuro MHOICECm8;
3a0a6amy ~ MHOJMCECMBO  C
NOMOWBIO nepequcienus

"3neck u nanee — pacno3HaBaTh KOHKPETHBIE MPUMEPBHI OOIIUX MOHATHUH MO XapaKTEPHBIM MPU3HAKAM, BBIOIHSTH
JICUCTBUS B COOTBETCTBUH C ONPE/ICIICHUEM U MPOCTSHIIIMME CBOWCTBAMU MOHSITHI, KOHKPETU3UPOBATH IPUMEPAMU
0OIIHE ITOHATHS.

8 351ech u manee — 3HatTh OMpe/IeNICHHE MOHITHSI, YMETh MOSICHSATH €r0 CMBICII, YMETh UCIIOIb30BATh MOHITHE U €r0
CBOICTBA NP MIPOBE/ICHUHU PACCYKICHUIA, OKA3aTEIbCTB, PEIICHUH 3a/1a4.



http://sdamgia.ru/

IIEMEHN 08, CJ106€ECHO20
ONUCAHUAL.

B noBceqHeBHOM KU3HU M NIPHU U3YYEHHUH APYrUX

npeaIMeTOB:
- Paclmo3HaBaTb  JIOTUYECKU | - PACNO3HABAMb 102UYECKU
HEKOPPEKTHbIE HeKoppeKmHble
BBICKA3bIBAHHUS. 8bICKA3bIGAHUS,
- cmpoumsp Yenouxu
YMO3AKIOUEHUll HA OCHOBE
UCNONIb308AHUS npagu
JIO2UKU.
Yucaa - OmnepupoBatb Ha 0a30BOM | -- Onepuposamu
ypOBHE HOHATUSAMU: | HOHAMUAMU. HAMYPATLHOE
HaTypajJbHOE YHUCIJIO, LIEJIOE | YuUCo, MHOICECBO

YHUCJI0, OOBIKHOBEHHAsI JIPOOb,
JeCATUYHAS pOOB,
CMeEIIaHHOE YHUCJIO,
paIMoHaIbHOE YHCIIO;

- HUCIOJB30BaTh  CBOMCTBA

YHCEN W MpaBWIA ACUCTBUM C
paloHaIbHBIMU YHUCIaMH
IIPH BBITIOJIHEHU Y
BBIUMCIICHUM;

- HCIIOJIB30BaTh  IPHU3HAKH
neauMocTtd Ha 2, 5, 3, 9, 10
npu BBIIIOJIHEHUH
BBIYMCIICHUH W pEIICHUHU
HECJI0KHBIX 3a/a4;

- BBINOJHATH  OKPYIJICHHE
pallMOHAJBHBIX  YHCEIN B
COOTBETCTBHUH C MPABHUIIAMU;

- CpaBHHUBATH pallMOHAJILHBIC
YHCIIA.

HamypdilbHblx 4duces, yeioe
YUCJIO, MHOIHCecmeo uejivblx

yucer, 00bIKHOBEHHAs
0pobb, OdecamuuHas Opoob,
cmeuantoe yucio,
payuonanvroe yucio,
MHOMNCECMBO PAYUOHAILHBIX
yuces, 2eomempuyecKas
unmepnpemayus

HAMypaibHbiX, yenvix,
PAYUOHATILHBIX,

- noHumamsv U 00BACHAMDb
CMBIC RO3ZUYUOHHOU 3aNUCU
HAMypaivbHO20 YUCIA,

- BLINOIHAMb BbIYUCTCHUS, 6
mom yucne c
UCNONB308AHUECM — NPUEMOB
PAYUOHATILHBIX BbIYUCTEHUL,
000CHOBbIBAMb AN2OPUMMbL
BbINOJIHEHUS. OeUCMBULL;

- UCNOIL3068aMb NPUSHAKU
oenumocmu na 2, 4, 8, 5, 3,
6, 9, 10, 11, cymmer u
npouseeoenusi uucel npu
BLINOJIHEHUU BbIYUCTCHUL U




peuieHuu 3a0ad,
000CHOBbIBAMb  NPUSHAKU
oenumocmu;

- BLINOJHAMb  OKpY2leHUe
PAYUOHATbHLIX — Yucel ¢
3a0anHHOU MOYHOCIBIO,

- ynopsadouusamv  4ucid,
3anucanHvle 8 guoe
00bIKHOBEHHbIX u
decssmudHbvlx Opobell;

- naxooumv HOJ u HOK
yucen U UCNOIL308AMb UX
npu pewieHuu 3a0d;

- onepupoeamv NOHAMUEM
MOOYIb yucaa,
2eomMempuiecKkast
unmepnpemayusi Mooy
yucaa.

B noBceqHeBHOM KU3HU M NMPHU U3YYEHHUHU APYrUX

NMpeIMeTOB:

- OIICHMBaThb  PE3yJbTaThl
BBIUMCIICHUH TIPH  pPEHICHUU
MPAKTUYCCKUX 3a/1a4;

- BBINOJIHATH  CpPaBHCHHE
quCell B peaTbHBIX
CUTYaIIUsX;

- COCTaBJATh  YHCIIOBBIC
BBIDOKCHUS TIPH  PEHICHUU
IMPAKTUYCCKUX 3a/Jad M 3a]a4
u3 JIPYTUX y9eOHBIX
IPEAMETOB.

- npumeHnams  Npasuild
NPUOTUIHCEHHBIX
BbIYUCTCHUN NPU  peleHUU
npaKkmuyeckux — 3aoad  u
peuteHuu  3a0ay  Opyaux
VUEOHbIX NPeoMemos;

- BbINOJHAMb  CPABHEHUE
pe3yibmamos  8blUUCTEHULL
npu pewenuu
NpaKmuyeckux — 3aoad, 8
MoM yucie NPpUOIUNCEHHBIX
8bIYUCTCHUIL,

- cocmasnams  YUCIOBbLE
BbIPAICEHUSL U  OYEHUBAMDb
UX 3HaA4eHusi npu peueHuu
npakmu4eckux — 3adady U
3a0ay u3 Opy2ux y4eOHblx
npeomemos.

YpaBHeHus u
HepaBeHCTBA

- Onepuposamp
NOHAMUAMU.  PABEHCMEBO,
yucnogoe PaseHcmaeo,
ypasHenue, KOpeHb
VpAagHeHus, peuieHue




YpaeHeHUA, qucioeoe
HEPABEHCNBO.

TexcrToBbIE
3aa4u

- Pemmate HECJOXHbBIE
CIOKETHBIE 3aJa4d  Pa3HbIX
TUTIOB HA BCE

apudpmMeTHIecKue JeHCTBUS;

- CTpPOUTH MOJENb YCJIOBHS
3agaud (B BHUAE TaOJMIIBI,
CXEMbl, PHCYHKa), B KOTOpOMi
JlaHbl 3HAYEHUS JIBYX M3 TPEX
B3aMMOCBSI3aHHBIX BEJIMYMH, C
HEeNbl0  TIOMCKA  pelIeHUs
3a/1ayu;

- OCYHUIECTBJIATb  CIOCO0
MOKMCKA pEeUIeHUs 3a/]aud, B

KOTOPOM paccyxaeHne
CTPOUTCS OT  YCJIOBHS K
TpeOOBAHUIO WIn oT

TpeOOBaHUS K YCIOBHIO;

- COCTaBIIATh IUTAH PEIICHHS
3a/1auu;

- BBIJIEJIATh OTallbl PEIICHUS
3a/1auu;

- UHTEPIPETUPOBATH
BBIUHUCITUTENbHBIE PE3YJIbTATHI
B 3amaue, UCCIIEIOBATh
MOJIy4Y€HHOE peIleHUE 3a/a4H;
- 3HaTh pa3lIMYUE CKOPOCTEH
o0ObeKTa B CTOSUEH BOJIE,
OpPOTUB  TEUYEHUS U TIO
TEYEHUIO PEKHU;

-  pemate  3amayd = Ha
HAXOXKJICHHE YacTH 4YHCla |
yucia 1o ero 4acT;

- pemiatb 3a7a4d  Pa3HBIX
TuroB  (Ha  pabory, Ha
MOKYNIKK, Ha  JIBIDKCHHE),
CBSI3BIBAIOIINX TPU BEITUYHHBI,
BBIICTIATh OTH BEJIWYMHBI |
OTHOIICHUS MEXTy HUMH,

- HAXOJIUThH TPOIIECHT OT YHCIIA,
YHUCJIO MO MPOLIEHTY OT HETOo,
HaXO/UTh MPOLICHTHOE
OTHOILIIEHHE  JBYX  4YHUCED,
HaXOJUTh MPOLICHTHOE

- Pewamv npocmvie u
CHIOJCHblE  3A0aYlU  PA3HBIX
munos, a makdice 3a0avu
NOBLIUEHHOU MPYOHOCMU,

- UCNONb308aMb  pA3HbLIE
Kpamkue — 3anucu Kax
MoOenu MeKCmos CIONHCHBIX
3a0au 01 NOCMPOEHUs.
NOUCKOBOU cxembl u
peulerus 3a0ay;

- 3HamMb U NpuMeHasmsb 00a
cnocoba noucka peuileHus
3a0au (om mpebo8aHus K
YCA08UI0 U OM YCA08USL K
mpebo8arnuio),

- MOOenuposamy
paccyscoerus npu  noucke
peutenus 3a0a4 ¢ NOMOWbIO
epagh-cxemvi;

- 8b10€eIAMb amanvl
peutenus 3a0aqu u
cooepoicanue KaxHc0020
amana,

- UHMepPNPemupo8ams
BLIUUCTUMETbHBLE
pe3yiomamul 8 3adaue,
UCCIe008ams  NOLYYEHHOe
peuterue 3a0ayil,

- AHATU3UPOBAMb
BCEBO3MOJICHbIE  CUMYAYUU
83AUMHO20  PACNOJIONCEHUS
08yX 00bexmos u
uMeHeHue ux
xapaxmepucmux npu
COBMECMHOM 08UMNCEHUU
(ckopocmp, 8pems,
paccmostue) npu peuleHuu
3a0ay Ha OsudceHue 08yx
00bekmos Kax 6 OOHOM,

max u 8
NPOMUBONONONCHBIX
HaNpaeIeHusx,

- uccieoo8amo




CHU)KCHUE WM MNPOLEHTHOE
TIOBBIIIEHUE BEJIMYUHBL;

- perarhb HECJIOKHBIE
JIOTUYECKHUE 3aJauyd METOIOM
paccyXIECHUM.

BCEBO3MOJICHbIE  CUMYAYUU
npu  peuwtenuu 3a0ay  Ha
osudicerue no pexe,
paccmampugams — pasHvle
cucmemvl omcyema,

- pewams pasHoOOpa3sHvle
3a0a4u «HA 4acmuy,

- pewamsv u 060CHOBLIBAMb

ceoe  peulerue 3a0a4
(6bl0enamb
MAMemMamu4eckylo OCHO8Y)
HAQ — HAXO0JICOeHUe 4acmu
yucia U Yucia no - e2o
yacmu Ha oCHOGe
KOHKPEMmHO20 cmblca
opoou,

- 0co3HABamMb U 0OBACHAMD
UOEHMUYHOCb 3a0ay
PA3HBIX Munos,
CBA3bIBAIOUJUX mpu

genUYUHbl (Ha pabomy, Ha
NOKYNKU, HA  O8UdICEeHUe),
8b10€/IAMb IMU GeTUYUHBL U
OMHOWEHUSL MeHCOY HUMU,

NPUMEHSIMb ux npu
peuteHuu 3a0ady,
KOHCMPYUposamy

cobcmeennbvie 3a0ayu

YKA3AHHbIX MUNOoe.

B noBceqHEeBHOM KU3HU M NPHU U3YYEHHUHU APYTHUX

npeaMeTOB:

- BBIIBHTaTh THUIOTE3bl O | - GblOCIsIMb NPU pPeuleHUU

BO3MOYKHBIX NpEACNbHBIX | 3a0ay  Xapakmepucmuxu

3HAUEHHUAX HCKOMBIX BEIIUYUH | pACCMampueaemol 8

B 3a/1a4e (JIe7aTh IPUKUIKY) | 3a0aue cumyayuu,
OMIUYHbIE OM  PeanbHbIX
(me, om KOMOopblX
abcmpazuposanucs),
KOHCMPYUposams  HOBble
cumyayuu ¢ y4emom Smux
Xapakmepucmuk, 8

yacmHocmu, Npu peuleHuu
3a0a4 HA KOHYeHmMpayuu,
VUUMBIBAMb NJIOMHOCHb




seuecmaea,

- peuiamy u
KOHCmMpyuposams  3a0a4u
Ha OCHO8e pacCMOMpPeHUs.
PeanbHblx  cumyayui, 8
KOmMopviXx He mpebyemcs
MOYHBIU  BLIYUCTUMEbHBLU

pezyromam,
- pewams  3a0a4u  Ha
osudicenue no pexe,
paccmampueast paszHvie

cucmemsl omcdyema.

CrarucTuka u

- HpeI[CTaBJ'ISITB JaHHBIC B

- Onepuposamy

Teopusi BU/JIC TAOJUII, THATPAMM; NOHAMUAMU.  CMOJIOYambie
BepOsSiITHOCTEI - 4yuTaTh  WHOOpPMALMIO, | U KpY2OBble OUASPAMMYL,
NPEJICTABIICHHYI0O B BHJE | mabauysl OaHHbIX, CpeoHee
TAOJINIIBI, TUArPAMMBI. apughmemuyeckoe;
- uzenekamo, uHgopmayuio,
npeocmasieHHyo 8
maoauyax, Ha OUazpammax;,
- cocmasniams  maobauybl,
cmpoums  Ouazpammvl Ha
OCHOBE OAHHbIX.
B noBceqHeBHOM KU3HU M NIPH U3YyYEeHHUH JPYTUX
NnpeMeTOB:
- U381eKamo,
UHmMepnpemuposams u
npeobpazoevieams
ungopmayurio,
npeocmasieHHyio 8
maoauyax u Ha
ouazpammax,
ompasicarouyio ceolcmsa u
XapakmepucmuKky peaibHbixX
npoyeccos u s61eHull.
Haranaauas - OmnepupoBaTh Ha 0a30BOM | - H3zenexamo,
reoMeTpus YpOBHE TIOHATUAMU: (GUTypa, | UHmepnpemuposams u
I'eomeTpuyeckHe | TOYKa, OTPE3OK, NpsMas, JIy4, | nPeoOpazoevliéams
durypnbi JOMaHasl, yrou, | ungopmayuio 0
MHOTOYT'OJIbHUK, TPEYTOJbHUK | 2e0Mempuyeckux — gueypax,
1 YCTBIPEXYTOJIbHUK, | NPEOCMABIeHHYIO Ha

NPSIMOYTOJIBHUK W KBaJIpar,

uepmeosicax,




OKPY’KHOCTb U KpYT,

IIPSMOYTOJIbHBIN
napajienenumnen, kyo, map.
N3o6paxatp U3y4yaeMble
burypsl OT pykKdu H C
IIOMOIIIBIO JIMHEN KU 51
LHUPKYJISL.

- usobpasicams uzyuaemvie
Gueyppr om pyku u c
HOMOWBIO  KOMNbIOMEPHBIX
UHCMPYMEHMO8.

B noBceqHeBHOM KU3HU M NPH U3YYEHHUH APYrUX

NpeIMeTOB:

- pewmarb  MPAKTHYECKUE
3alauydi = C  NPUMEHEHHUEM
MPOCTEUIINX CBOUCTB PUTYP.

HN3mepenus u

- BBIITOJIHATD HN3MCPCHUC

= 6blNOJIHAMb  U3MepeHUue

BBIYHCJIEHUST JUIMH, PACCTOSHUW, BEIHMYUH | OIUH, PACCMOSAHUL, BETUYUH
yTJIOB, C TIOMOIIIBIO | Y2708, c HOMOUBIO
UHCTPYMEHTOB TUTSL | UHCMPYMEHMO8 074
U3MEpPEHUH JUTMH U yTJIOB; usMepeHull OIUH U y2los;
- BBIYUCISATD IUIOMIAAH | -  8BIYUCIAMb — NIOWAOU
IPSIMOYTOJILHUKOB. NPAMOY20bHUKOS,
K68ao0pamos, 00vembl
NPAMOY20IbHbIX
napaienenunedos, Kyooa.
B noBceqHeBHOM KU3HU M NIPH U3YYCHUH APYTHUX
NpeJIMeTOB:
- BBIYUCIIATH PACCTOSHUS HA | - BbIYUCIAMb PACCMOSHUSA
MECTHOCTH B CTaHJAPTHBIX | Ha MecmHOCmu 8
CUTYaIlUsX, IUIOMIAAH | CIMAHOAPMHBIX  CUMYAYUSX,
IPSIMOYTOJILHUKOB; niowaou YUacmKos
- BBINOJNHATH  NPOCTEHUIIHE | IPAMOY20IbHOU Gopmul,
TIOCTPOCHUSI U HM3MEPEHUSI Ha | 00bEMbl KOMHAM,
MECTHOCTH, HEOOXOIUMBIC B |- 6bINOJHAMb NpoCmeuuiue
peanbHON KU3HU. nOCmMpoeHuUs Ha
MecmHOCmuY, Heobxooumvle
6 PeanbHOU HCUZHU,
- oyenueamv  pazmepwl
PeanbHuIX 00beKmos
OKpYdiCcaloe2o Mupa.
HcTopus - ONHUCBHIBaTh  OTHENBHBIC | - Xapakmepuzosamsv 6KIAO
MaTeMaTHKH BBITAFOIIHECS PE3YNBTATHI, | 8bI0AIOUUXCS

IMOJY4YCHHBIC B XOAC PA3BUTHUA
MAaTCMATHUKHU KaK HAYKH,

mamemamuxKkoe 6 paszeumue
mamemamurku u UHbIX




- 3HaTh IPUMEPBI | HAYYHBIX 0bnacmel.
MAaTeMaTUYECKUX OTKPBITUN U
UX aBTOpPOB, B CBsI3U C
OTCYECTBEHHONM U BCEMUPHOU
VUCTOPUEH.
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