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HOACHUTEJBHASA 3AIINCKA

Pabouass mporpamMma Mo MareMatuke, airedpe, reoMeTpuud sl 5-9 KiaccoB
COCTaBJICHA HA OCHOBE!

o OepnepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «OO06 oOpa3oBaHuu B
Poccuiickoit @eneparumy (B OCICAHEN pEIaKIIUN);

o (denepallbHOTO TOCYAAPCTBEHHOTO O0Pa30BaTEIBHOTO CTaHAAPTa OCHOBHOTO
oOmiero oOpa3oBaHus, YTBEPKIAEHHOTO MPUKa3oM MUHHCTEpCTBa 00pa30BaHUS M HAYKU
P® ot 17 nekabps 2010 roga Ne 1897 (¢ U3BMEHEHUSIMU U TOTIOJIHEHUSIMH );

o [lopsimok opraHW3aMM W OCYIIECTBICHHUS OOpPa30BATEIBHOU ACSITEIBHOCTH TIO
OCHOBHBIM 00111€00pa30oBaTeIbHBIM MpOrpaMMaM — 00pa3oBaTENIbHBIM IpOorpaMMaM
HAa4YaJIbHOTO  OOIIEro, OCHOBHOTO 0O0IIero W cpexHero oOmero oOpa3oBaHuUs,
YTBEPKJIEHHOTO MTprKa3oM MuHucTepcTBa 00pa3oBaHus U Hayku Poccuiickoit @enepanuu
oT 30.08.2013r. Ne 1015;

e OCHOBHOW 00pa30oBaTEIBLHOM MPOTpaMMbl OCHOBHOTO OOIIET0 0Opa3oBaHUs
MBOY «MuoronpodunbHas rumHazust Nel89 «3aman»;
e VYyeonoro mnana MBOY «Muoromnpoduiibaas rumaazust Nel89 «3amanmy.

PaGouast nmporpamma pa3zpaboraHa Ha OCHOBE Y4ECOHUKOB:
1. Maremaruka (B 2 yactsx). 5 kiacc. U.1: yuebnuk / I'.B.[Jlopodees, JI.I'.ITerepcon.

— 3-e u31., crepeorun. — M.:IIpocsemenue, 2021. — 176 c.

2. Marematuka (B 2 gacTsx). 5 kimacc. U.2: yueonuk / I'.B.[lopodees, JL.I'.ITerepcon.
— 3-e u3n., crepeotun. — M.:IIpocsemenne, 2021. — 240 c.

3. Maremaruka (B 3 gactsx). 6 knacc. U.1: yueonuk / I'.B./{lopodees, JI.I'.IleTepcon.
— 3-e u3n., crepeotun. — M.:Ilpoceemenne, 2021. — 112 c.

4. Maremaruka (B 3 gactsx). 6 knacc. Y.2: yueOnuk / I'.B.Jlopodees, JI.I.Iletepcon.
— 3-e m31., crepeorun. — M.:IIpocsemenue, 2021. — 128 c.

5. Marematuka (B 3 yactsx). 6 knacc. U.3: yueonuk / I'.B.[lopodees, JI.I'.IleTepcon.
— 3-e u3n., crepeotun. — M.:Ilpocemenne, 2021. — 176 c.

6. Aunrebpa. 7 kmacc: yue6. ms obmeoopa3osat. opranm3aruii / 10, H. Maxkapserues,
H. T'. Mungiok, K. . HemxoB u ap. / Ilox pen. TemsxoBckoro C.A. — M.:
[Ipoceemenune, 2021. — 256¢.;

7. AureOpa. 8 kmacc: yue6. s o6meo0paszoBat. opranusaiuii / FO. H. Makapbiues,
H. T'. Mungiok, K. 1. HemxoB u ap. / Ilox pen. Temskosckoro C.A. — M.:
[Ipoceemenue, 2021. — 287c.;

8. Aure6pa. 9 kimacc: yue0. s obmieoOpasosar. opranu3anuii / FO. H. Makapsrues,
H. T'. Mungiok, K. 1. HemxoB u ap. / Ilox pen. TemsxoBckoro C.A. — M.:
[Ipocsemenne, 2021. —271c.;

9. Teomerpus. 7-9 xmaccel: yueO. g obmieoopazosar. Opranumsanuii / JI.C.
Aranacsan, B. ®@. byry3os, C. b. Kagomues u ap. — M.: Ilpocsemenue, 2021. —
387c.



B BocmuTaHuu aete MOAPOCTKOBOTO Bo3pacTa (ypOBEHb OCHOBHOTO OOIIIETO
o0pa3oBaHUsI) MPUOPUTETOM SIBIISIETCS CO3/aHKE OJArOMPUSTHBIX YCIOBUH IJIST pa3BUTHUS
COLMAJIbHO 3HAYUMMBIX OTHOIIEHUM YYallUXCsA, M, MPEXKIE BCEro, IEHHOCTHBIX
OTHOLIEHHU:

- K CEMbE KaK TJIaBHOU OIMOpPE B KU3HU YEJIOBEKA U UCTOYHUKY €T0O CYACThS;

-K TpyAy Kak OCHOBHOMY CHOCOOY JIOCTH)KCHHS >KM3HEHHOTO OJIaromnoiayyus
YeJIOBEKa, 3aJI0Ty €ro YCHEUIHOro MPO(PECCHOHAIBHOIO CaMOOIPEACIICHUS U OULYIEHUS
YBEPEHHOCTHU B 3aBTPAILHEM [IHE;

- K CBOEMY OTEUYECTBY, CBOEH Masio W Oosbinoi PoauHe kak MecTy, B KOTOPOM
YeJI0BEK BBIPOC U MO3HAN MIEPBBIC PAIOCTU U HEY/IauM, KOTOpas 3aBelllaHa eMy MpeaKaMu
1 KOTOPYIO HY>KHO 00eperaTh;

- K IPUPOJI€ KaK MCTOYHUKY >KU3HU HA 3€MJie, OCHOBE CaMOI0 €€ CYyIlIECTBOBAHMUS,
HY>KJAIOIENCs B 3allIUTE U MOCTOSIHHOM BHUMAaHUU CO CTOPOHBI YEJIOBEKA;

- K MUPY KaK TJIaBHOMY TPHUHITUITY YEIOBEUECKOTO OOIIEKUTHS, YCIOBUIO KPETTKOM
IpyKObl, HATAKWBAHHUS OTHOIICHWN C KOJUIeraMu 1o paboTe B OyAyIleM W CO3JIaHUs
0JIaronpUATHOIO MUKPOKJIMMATA B CBOCH COOCTBEHHOM CEMbeE;

- K 3HAHMSIM KaK HWHTEJUIEKTYyaJIbHOMY pecypcy, oOecneduBaromeMy Oyayiiee
YeJIOBEKa, KaK pe3yibTaTy KpOMOTIMBOIO, HO YBIEKATEIIbHOTO Y4eOHOTO TPY/a;

- K KyJIbTYpE KaK JIyXOBHOMY OOraTCTBY OOIIECTBA U BAKHOMY YCIIOBUIO OILIYIIICHHUS
YEJIOBEKOM IOJHOTHI MPOKMBAEMOM JKM3HHU, KOTOpPO€ MAAal0T €My UTEHHE, MY3bIKa,
HCKYCCTBO, T€ATpP, TBOPUECKOE CAMOBBIPAXKEHUE;

- K 3JIOPOBBIO KakK 3aJIOTy JOJTOM M aKTUBHOM >KM3HMU YEJIOBEKa, €ro XOPOIIEro
HaCTPOEHUS W ONTUMHUCTUYHOTO B3IJIsiIa HA MUD;

- K OKpY)XaloUIUM JIIOASIM Kak O0e3yClIOBHOW M a0OCONIOTHOM LIEHHOCTH, Kak
PABHOIIPABHBIM COLIMAIBHBIM MapTHEpaM, C KOTOPHIMH HEOOXOJAMMO BBICTPAUBATH
n00posKenaTeNbHbIe U B3aUMOIIOAICPKUBAIOIINE OTHOIICHHUS], Tal0IINE YETIOBEKY PaJoCTh
0OI11IeHHS ¥ TIO3BOJISIONINE N30eraTh YyBCTBA OJIMHOYECTBA;

-K caMuM cebe KakK Xo35i€eBaM CBO€H CyAbObl, CaMOONPENEISIIOIUMCI H
CaMOPEATTU3YIOIIUMCS IMYHOCTSIM, OTBEYAIOIIUM 3a CBOE€ COOCTBEHHOE OymyIIiee.

B cooTBercTBHMM ¢ y4eOHBIM IJIAHOM OCHOBHOT'O OOIIEro 00pa3oBaHMS B Kypce
MaTEeMAaTUKHU BBIJEISIOTCS JBa dTara — 5-6 KIacchl U 7-9 KJIacchl, Y KaXA0ro U3 KOTOPHIX
CBOM camocTosiTelbHbIe PpyHKIMU. B 5-6 Ki1accax m3ydaercss MHTETPUPOBAHHBIN MpeIMeT
«Marematukay, B 7-9 kiaccax — aBa npeamera «Anredpa» u «I'eomeTpusi».

N3ydyeHnne ™MareMaTUKU B CpEOHEH IIKOJIE OPUEHTHUPOBAHO HA JOCTHXKCHUE

CIEQYIOIINX LEEH:

1) 6 Hanpasienuu MUHOCMHO20 PA3BUMUSL:

®  pa3BUTHE JIOTMYECKOTO U KPUTHUYECKOTO MBIILICHUS, KYJIbTYphl peyH,
CIIOCOOHOCTH K YMCTBEHHOMY JKCIIEPUMEHTY;

e (opMupoBanme <y  ydamuxcsi — HHTCIUICKTYaJlbHOM  YECTHOCTH W
OOBEKTUBHOCTH, CIIOCOOHOCTH K  TIPEOJOJEHUIO  MBICIUTENIBHBIX  CTEPEOTHIIOB,
BBITEKAIOIINX W3 OOBICHHOTO OIBITA;

®  BOCIUTAHME  KA4eCTB  JIMYHOCTH,  OOECIEUYMBAIONIUX  COIUAJIBbHYIO
MOOHMIJIBHOCTb, CHIOCOOHOCTh MPUHUMATh CAMOCTOSITEIbHBIC PEIICHHUS,



e  (opMupoBaHME KadeCTB MBINIICHUS, HEOOXOAMMBIX [IJIsl aJanTalid B
COBpEMEHHOM WH(OPMAIMOHHOM OOIIECTBE; Y pa3BUTHE MHTEpPECa K MaTEMaTHYECKOMY
TBOPUYECTBY U MATEMATHUYECKHUX CIIOCOOHOCTEI;

2) 6 MemanpeoMemHoM HANPAGIeHUL.

e  (opmMupoBaHHE TIpPEICTABICHUN O MaTEMAaTHUKE KaK 9acTHU OOIIEUETOBEIECKOM
KyJIbTYpPhl, O 3HAYMMOCTA MAaTEMaTUKH B PA3BUTHH ITUBUJIU3ANNH W COBPEMEHHOTO
0OIIIECTBA;

®  pa3BUTHE MPEACTABICHUN O MaTeMaTHKE Kak (opme OMUCaHWS W METOJE
MO3HAHUS JTEHCTBUTEIHLHOCTH, CO3aHHUE YCIOBHM I MPUOOPETEHUST MEePBOHAYAIHLHOTO
OTIhITa MATEMATUYECKOTO MOICITUPOBAHUS;

e  (opmMupoBanme 0OmMUX CIMOCOOOB HHTEIUICKTyaIbHOW JIEATEIBHOCTH,
XapaKTepHBIX JUISI MaTEMATHKU W SBJISIONIMXCS OCHOBOW MO3HABATEIBHON KYJIBTYPHI,
3HAYUMOM TS Pa3INIHbIX cep YEIOBEUCCKON NETEIBHOCTH,

3) 6 npeomemnom nanpasieHuu’

e o0OccrieueHHWE OBJIAJICHUS MAaTEeMaTHYCCKUMU 3HAHUSMA W YMCHHSIMH,
HEOOXOAMMBIMH JIJISI TIPOIODKCHHSI OOYYCHHUSI B OCHOBHOW W CTapIIIeH IIKOJIC MW WHBIX
00111e00pa30BaTENbHBIX YUPEKICHUAX, U3YUCHHUSI CMEXHBIX TUCHUIUINH, MPUMEHECHUS B
MMOBCETHEBHOM KU3HU;

e coznaHue (QyHAaAMEHTa JIi MaTEMaTHYECKOTO pa3BUTHUA, (HOPMHUPOBAHUS
MEXaHU3MOB MBITIUICHHUSI, XapaKTEPHBIX JIJIT MAaTEMAaTHIECKOU JEATETbHOCTH.

JInuHOCTHBIE, MeTANIPeIMETHBIE M MPeMeTHbIE Pe3yJabTaThI
OCBOEHHs Y4eOHOro Kypca

CopepxaHue Kypca MaTE€MaTUKH OOECIeuMBAaeT pead3aluio  CIEIYIOUUX
JUYHOCTHBIX, METAPEAMETHBIX U MPEIMETHBIX PE3YJIHTATOB:

JIn4HOCTHBIE Pe3yJIbTATHI

1) Bocniutanue pocCUiCKOM rpaykaaHCKON MICHTHYHOCTH: TAaTPUOTU3MA, YBAKCHHUS
Kk OteuecTBy, NPOIJIOE U HACTOSIIEE MHOTOHAIIMOHAIBHOTO Hapoja Poccuu; ocozHanue
CBOEM 3THUYECKON NMPUHAJIC)KHOCTH, 3HAHUE UCTOPUH, SA3bIKA, KYJBTYpPbl CBOETO HApOAa,
CBOETO Kpasi, OCHOB KYJIbTYPHOI'O Hacliensi HapoJoB Poccun u 4esioBedyecTBa; yCBOCHUE
I'YMaHUCTUYECKHUX, JEMOKPAaTUYECKHUX 151 TPaIAULIMOHHBIX LIEHHOCTEN
MHOTOHAIIMOHAJILHOTO POCCUUCKOTO OOIIECTBA; BOCIIUTAHWE YyBCTBA OTBETCTBEHHOCTH U
nonra nepen Ponunowu;

2) ®opMHpOBAaHUE OTBETCTBEHHOTO OTHOIICHHWS K YYCHHIO, TOTOBHOCTH H
CIIOCOOHOCTH OOYy4YaroUIMXCsSd K CaMOpPa3BUTHIO U CaMOOOpa30BaHUIO Ha OCHOBE
MOTHUBAaIlMM K OOYYEHHIO M TO3HAHUIO, OCO3HAHHOMY BBIOOPY U TOCTPOCHUIO
JanbHeIel HHAWBUIyaIbHOW TPAEGKTOpUM 00pa3oBaHusl HA 0a3e OPUEHTUPOBKU B MHpPE
npodeccuii  u  MPOPECCHOHANBHBIX  MPEANOYTEHUH, C  Y4ETOM  YCTOWYUBBIX



MMO3HABATEIIbHBIX HMHTEPECOB, a TaKXXe Ha OCHOBE (OpPMUPOBAHUS YBAXKUTEIHHOTO
OTHOILICHUS K TPYAY, PA3BUTHUS OIbITA yYaCTHUS B COLMAIILHO 3HAUHUMOM TPY/IE;

3) dopmupoBaHue LETOCTHOTO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHsI HayKH W OOUIECTBEHHOW MPAKTUKU, YYUTHIBAIOILIETO
COILIMAJIBHOE, KYJIBTYPHOE, S3BIKOBOE, JYXOBHOE MHOT0O0Opa3nue COBPEMEHHOTO MUPA;

4) ®opMUpOBaHUE  OCO3HAHHOTO, YBaXHTEIBHOTO W  J0OpPOXKEIATEIBHOTO
OTHOILIEHUS K JIPYTOMY YEJIOBEKY, €Er0 MHEHHUIO, MUPOBO33PEHUIO, KYJIbTYpE, SI3bIKY, BEpE,
IPpaXXIAHCKON MO3ULIHNH, K UCTOPUH, KYJIBTYPE, PEIUTUHU, TPAIULIHUAM, SI3bIKaM, LIEHHOCTSIM
HapoJ0B Poccun U HapoJI0B MUpPa; TOTOBHOCTU U CIIOCOOHOCTU BECTU JAUAJIOT C JPYTUMU
JIOJIbMU U JOCTUTATh B HEM B3aMMOINIOHUMAHUS;

5) OcBoeHMe COIUABHBIX HOPM, MPABHUJ MOBEIEHHS, poJiel U OpM COLMAITBHOM
’KU3HU B TPyNIax M COOOIIECTBax, BKIIOYAsh B3POCIbIE M COLUAIIbHBIE COOOIIECTBA;
y4acTUe B IIKOJILHOM CaMOYIIPaBJICHUH U OOIIECTBEHHOMW JKU3HU B IIPE/IeIaX BO3PACTHBIX
KOMIETEHIUH ¢  y4€TOM  PErHOHANBbHBIX, ATHOKYJBTYPHBIX, COLMAIBHBIX U
SKOHOMHYECKHX 0COOCHHOCTEN;

6) Pa3BuTrEe MOpAIbHOTO CO3HAHUS M KOMIICTCHTHOCTH B PCIICHUU MOPAJIbHBIX
mpoOJjieM Ha OCHOBE JMYHOCTHOTO BBIOOpa, (hOpMHpPOBAHHWE HPABCTBEHHBIX YYBCTB U
HPaBCTBEHHOT'O MOBEJICHUS, OCOBHAHHOTO W OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHBIM
MOCTYIIKaM;

7) ®opMupoBaHHE KOMMYHUKATHBHOW  KOMIIETEHTHOCTM B  OOINCHUM U
COTPYJHUYECTBE CO CBEPCTHUKAMHU, JIETHMHU CTAPILIETO U MIIAJIIETO BO3PAcTa, B3POCIBIMU
B Tporiecce o0pa3oBaTeNbHOM, OOIIECTBEHHO IOJIE3HOHM, Yy4eOHO-UCCIEI0BATEILCKOM,
TBOPYECKOU U IPYTUX BUAOB JIESITEIBHOCTH;

8) ®opmupoBaHUE IICHHOCTH 30POBOr0 M 0€30I1acHOr0 00pasa JKH3HH, YCBOCHHUEC
MPaBWJI UHIWBUAYABHOTO U KOJJIEKTUBHOTO 0€30MacHOTO MOBEJCHUS B UPE3BBIYAMHBIX
CUTYyalUsX, YTPOXKAIOIIUX KU3HU U 3JI0POBBIO JIIOJICH, MIPaBUII TOBECHUSI Ha TPAHCIIOPTE
Y Ha JI0porax;

9) ®opMupoBaHHE  OCHOB  OJKOJIOTMYECKOW  KYJIbTYPBI  COOTBETCTBYIOIICH
COBPEMEHHOMY YPOBHIO 3KOJOTUYECKOTO MBIIUICHHS, Pa3BUTHE ONbITA 3KOJIOTHYECKH
OPUEHTUPOBAHHON pe(]IICKCHBHO-OIICHOYHOH M  IPaKTHYECKOMN NEATEIIbHOCTU B
AKU3HEHHBIX CUTYaIUsX;

10) Oco3Hanne 3HAYCHHS CEMbM B JKH3HH 4YEJIOBEKAa M OOIIECTBA, MPHUHITHE
[IEHHOCTH CEMEWHOMW >KU3HU, YBOKUTEIHLHOE U 3a00TJIMBOE OTHOIICHHE K YJeHaM CBOEH
CEMbH;

11) Pa3BuTHE 5SCTETUYECKOTO CO3HAHHMS YEpPe3 OCBOCHHE XYJI0)KECTBCHHOI'O
HacJeaus HapooB Poccru U Mupa, TBOPUYECKOM IESITEIHHOCTH 3CTETUYECKOTO XapaKTepa.

MertanpeameTHblie pe3yJbTaThl

MeTtanpeaMeTHble pe3yJbTaThl XapakTEPU3YIOT YPOBEHb CHOPMHUPOBAHHOCTH
YHUBEPCAIBHBIX CIIOCOOHOCTEH Y4Yaluxcs, TPOSBISIONIMXCS B II03HABATEILHONH W
MIPAKTUYECKON TBOPUECKOU JIESITETbHOCTH:

1) YMeHHEe CaMOCTOSITEIbHO ONPEACIATh ILeJId CBOErO0 OOydYeHHUs, CTaBHThb W
dbopmynupoBath g ceOs HOBBIC 3amayv B y4€0e W TIO3HABATEIHHOM JEATEIHHOCTH,
pa3BUBaTh MOTUBBI 1 HHTEPECHI CBOCH MMO3HABATEIHHOU JEATETLHOCTH.



2) YMeHHue CaMOCTOSTENBHO TUIAHUPOBATh IMYyTH JOCTIDKEHUS IeNIel, B TOM YHCIIe
albTepHATUBHBIC, OCO3HAHHO BBIOMpaATh HambOoiee 3((EeKTUBHBIE CIIOCOOBI PELICHHUS
yueOHBIX U MMO3HABATENIbHbBIX 3a/au.

3) YMeHue COOTHOCHTh CBOM JICHCTBHS C IUIAHUPYEMBIMU Pe3yJIbTaTaMH,
OCYILIECTBJISITh KOHTPOJb CBOEH AEATEIBHOCTH B IPOLECCE TOCTUKEHUS PpE3yJbTaTa,
OMpeNeNsaTh CIOCOObl JCHCTBUH B paMKax MPEJIOKEHHBIX YCIOBUM M TpeOOBaHMIA,
KOPPEKTUPOBATH CBOU JACHCTBHS B COOTBETCTBUU C U3MEHSIOIICICS CUTyallUEH.

4) YMmeHue OleHUBaTh MPABWIBHOCTh BBITIOJHEHUS Y4eOHOM 3a1a4uu, COOCTBEHHBIE
BO3MOKHOCTH €€ pEILICHHUS.

5) Branenne OCHOBaMH CaMOKOHTPOJIS, CAMOOIICHKW, TPUHSTHS PEIICHUH W
OCYIIIECTBIICHUS OCO3HAHHOTO BHIOOpA B Y4eOHO U MM03HABATEIbHON AESITEIFHOCTH.

6) YMeHue onpenensaTs NOHATHS, CO3/1aBaTh 000OIIEHMSI, YCTAHABIMBATh aHAJIOTHH,
KJIacCU(PUIIUPOBATh, CAaMOCTOSITEIbHO BbIOMpaTh OCHOBAaHUS W KPUTEPHUH IS
KJacCU(pUKallMY, YCTAaHABIMWBATh MPUYMHHO-CJIECICTBEHHBIC CBSI3H, CTPOHUTH JIOTHUECKOE
paccykJIeHHe, yMO3aKiIoueHne (MHAYKTUBHOE, EIYKTUBHOE W IO AHAJIOTMM) U JENaTh
BBIBO/IBI.

7) YMeHue co3naBath, IPUMEHSITh U MPEOOPa30BbIBATh 3HAKH U CHMBOJIBI, MOJCIIU
U CXEMBI JUIsl pelieHusl yueOHbIX U TO3HABATENbHBIX 3a/1a4.

8) CMBICIOBOE YTCHHE.

9) YMeHHe  OpraHM30BBIBaTH ~ Y4EOHOE  COTPYAHHYECTBO M  COBMECTHYIO
JESTEIBPHOCTh C YYUTENIIEM U CBEPCTHHKAMU; padOTaTh WHIUBUIYAIbHO W B TPYIIIE:
HaxXOJIUTh 00Illee PEeIICHNE U pa3peliaTh KOHQIUKTH HA OCHOBE COIIACOBAHMS O3ULIUN U
y4€Ta UHTEpPECOB; (DOPMYIUPOBATh, APIYMEHTHUPOBATH U OTCTAUBAaTh CBOE MHEHHE.

10) YMeHue OCO3HAHHO UCIOJB30BaTh PEUEBBIC CPEICTBA B COOTBETCTBUU C
3a7layeil KOMMYHMKAIMM JUJIs BBIPAXKEHUS CBOMX YYBCTB, MBICIEH W MOTPEOHOCTEN;
IUIAHUPOBAHMSI U PETYJSLMM CBOEH NEATEbHOCTH; BIAJICHUE YCTHOM M TMHUCbMEHHOU
PEYBbI0, MOHOJIOTHYECKON KOHTEKCTHOM PEYBIO.

11) ®opmupoBaHue M pPa3BUTHE KOMIIETCHTHOCTH B 00JAacTH WCIOJIb30BaHUS
nH()OPMAITMOHHO-KOMMYHHUKAITMOHHBIX TexHonorui (nanee UKT — kommereniun).

12) ®opmupoBaHUE U Pa3BUTHUE SKOJOTHUYECKOTO MBIIUICHUS, YMEHUE MPUMEHATD
€ro B MO3HAaBaTEIbHOM, KOMMYHUKATUBHOMN, COIIMAILHON MPAKTUKE U MPOdeCcCHOHATbHON
OpHUEHTAIUU.

A Takxe

1) ycBOE€HHE T'yMaHUCTHUYECKHUX, IEMOKPATUYECKHX U TPAAUIIMOHHBIX LEHHOCTEU
MHOTOHAlIMOHAJIBHOTO POCCUHCKOI0 00IIECTBA;

2) OCBOEHHME COLMAJIBHBIX HOPM, MPAaBWJ MOBEAEHUS, posied u (HopM COLUaIbHOM
’KU3HU B TPYIIAX U COOOIIECTBAX, BKIKOYAs B3POCIbIE U COLIMAIBHBIE COOOIIECTBA;

3) pa3BUTHE MOPAIBHOIO CO3HAHUS W KOMIIETEHTHOCTH B PEIIEHUU MOPAJIBHBIX
npoOJeM Ha OCHOBE JMYHOCTHOTO BBIOOpa, (hOPMHPOBAHHWE HPABCTBEHHBIX YYBCTB U
HPaBCTBEHHOI'O MOBEJEHUS, OCOBHAHHOTO U OTBETCTBEHHOT'O OTHOIIEHUSI K COOCTBEHHBIM
MOCTYIKaM;

4) ¢opMupoBaHHE OCHOB IMPABOCO3HAHUS [UJIsI COOTHECEHHs] COOCTBEHHOTO
MOBEJICHUSI W TOCTYIKOB JIPYTUX JIIOJEH C HPABCTBEHHBIMH IEHHOCTSIMU W HOPMaMH
MOBEJICHUS, YCTaHOBJIEHHBIMU 3aKOHO1aTE€JIHLCTBOM Poccuiickoit denepanuu,
yOEXKIEHHOCTH B HEOOXOJMMOCTH 3allHINaTh MPABOMOPSIAOK MPABOBBIMHU CIIOCOOAMU H



CpeICTBAaMH, YMCHHIA DPEaTM30BbIBATH OCHOBHBIC COIMAJILHBIC POJIM B IMpEeiiaX CBOCH
JIE€CIIOCOOHOCTH.

IIpeaMeTHbIE pe3yabTaThI

N3yuenne npenmerHon obnactu «Martemaruka u nuHGOpMaTUKa» 00ECIIeunBaeT:

- OCO3HAHME 3HAYEHUS MATEMATUKM WU WHQPOPMATHUKUA B IIOBCEIHEBHOHN >KU3HU
4eJI0BEKa;

- (opmHpoBaHUE MPEACTABICHUI O COLMAIBHBIX, KYJIbTYPHBIX U HCTOPUYECKHX
(dakTOpax CTaHOBJICHUS MaTEeMaTHUYECKON HAYKH;

- MOHUMAaHKUE POJIM UH(POPMAIIMOHHBIX MPOIIECCOB B COBPEMEHHOM MHUPE;

- (opmupoBaHuE TPEICTABICHUNA O MaTeMAaTHKE KaK YacTH OOIedYe0oBEYeCKOn
KYJbTYpbl, YHUBEPCAILHOM SI3bIKE HAYKH, ITO3BOJISIOIIEM OMMCHIBATh U U3y4YaTh PealbHbIC
IIPOLIECCHI U SIBJICHUS.

B pesynbrare usydeHuss mpeaMeTHoi obOmactu «Martematnka M UHGOpPMaTHKa»
oOyyaroluecsi pa3BUBAIOT JIOTMUYECKOE M MaTeMAaTUYECKOE MBIIUIEHHE, [OIy4daroT
IIPEACTABIICHHE O MAaTEMaTUYeCKHX  MOJENAX; OBJAJACBAIOT  MAaTEMaTUYECKUMU
pPacCyKJICHUSAMM; y4aTCsl IPUMEHATh MATEMATHYECKUE 3HAHUS MPU PELICHUM PAa3JIMYHBIX
3aJ1a4 ¥ OLICHUBATh MOJyUYEHHBIE PE3YyJIbTaThl; OBJAJAECBAIOT YMEHUSIMH PEIICHUS YU€OHBIX
3aJ1a4; pa3BUBAIOT MAaTEMATUYECKYI0 HHTYUIINIO; MOJYy4YaloT MPEACTABIEHNE 00 OCHOBHBIX
MH(}OPMALIMOHHBIX MIPOLIECCAX B PEAIbHBIX CUTYaLIUAX.

IIpeaMeTHble pe3yabTaTbl HU3y4eHHMs HpeaMeTHoO# obOugactun «MaremaTuka M
HHGpoOpMaTHKA» OTPAKAIOT:

1) ¢dopmupoBaHHe TPEACTABICHUM O MaTeMaTHKEe KaK O METoJe IO3HAHMS
JNEUCTBUTEIBHOCTH, TIO3BOJIAIONIEM ONKMCHIBATH M U3y4aThb pEaJbHbIE IPOLIECCHl U
SBJICHMUSL:

- OCO3HaHHUE POJIM MaTEMATUKH B pa3BUTUU Poccum u mupa;

- BO3MOXHOCTb NPHBECTH MPUMEPHl U3 OTEUYECTBEHHOW M BCEMHUPHOM HUCTOpUHU
MaTEeMaTHYECKUX OTKPBITUN U UX aBTOPOB;

2) pasBurHe yMeHuUHl paboTarh C Y4eOHBIM MaTeMaTHYECKHMM  TEKCTOM
(aHanM3UpoOBaTh, U3BJICKATH HEOOXOIUMYIO MH(OPMAIIHIO), TOYHO U TPAMOTHO BBIPAXKATh
CBOM MBICIIU C IPUMEHEHHEM MATEMATHYECKOW TEPMUHOJIOTMM U CUMBOJIMKH, IPOBOJUTH
KJacCUpUKalMU, JIOTHUYECKHEe  OOOCHOBaHMs,  JIOKa3aTeIbCTBA  MaTEeMaTHYECKHX
YTBEPKACHUM:

- OINEpPUPOBAHHE MOHATHSIMHU: MHOXXECTBO, 3JEMEHT MHOXKECTBA, MOJIMHOKECTBO,
MPUHAMJIEKHOCTh, HAXOXIEHUE TMEpecedyeHusi, OOBEOUHEHUs TMOJMHOXKECTBA B
MIPOCTENIINX CUTYALUSX;

- pelIeHUE CIOKETHBIX 33J1a4 pa3HbIX TUIIOB HAa BCE apUPMETHUECKUE ACHCTBUS;

- IpUMEHEHUE croco0a MOKUCKa PEIIeHUs 3a/1a4d, B KOTOPOM pacCyKJI€HUE CTPOUTCS
OT yCJIOBHSI K TpeOOBaHUIO WJIK OT TPEOOBAHUS K YCIOBHUIO;

- COCTaBJEHUE I[UIaHAa PEIICHHUs] 3a/Jayd, BBIIEJIECHUE JTAOB €€ PpEeIlIeHUs,
WMHTEPHPETALNs BBIYUCIUTENIBHBIX PE3YyJIbTAaTOB B 3a4ade, HWCCIEAOBAHUE IOJYyYEHHOIO
peLIeHus 3a1a4u;

- HAaxOXKJ€HWE NPOLEHTa OT YMCJA, YHCIA [0 NPOLEHTY OT HEro, HaxOXKICHUs
IIPOLICHTHOI'O OTHOUIEHUS JBYX WYHCEJ, HAXO0XKJIEHHS IPOLEHTHOIO CHWXEHUS WIN
IIPOLIEHTHOI'O MTOBBIIICHNS BEJIUYHHBI;



- pELLIEHKE JIOTUYECKUX 3a/1a4;

3) pa3BUTHE MPEACTABICHUI O YHUCIIE M YMCIOBBIX CHUCTEMAaX OT HATypaJbHBIX IO
JIEUCTBUTEIbHBIX

4yucesl; OBJAJACHUE HABBIKAMU  YCTHBIX, IMCbMEHHBIX, WHCTPYMEHTAJIbHBIX
BBIYMCIICHUM:

- ONEpUpPOBAHUE TMOHATUAMHU: HATypalbHOE YHCIIO, ILIEJI0€ YHUCIO0, OOBIKHOBEHHAs
Ipo0Ob, AecsATUYHAs ApoOb, CMEIIAHHOE YHCIO, PAllMOHAIBHOE YHUCIO, UPPALUOHATBHOE
YU CJIO;

- UCIIOJIb30BAHUE CBOMCTBA YMCEN M 3aKOHOB apu(METUUECKHUX OIepaluil ¢ YuciiaMu
[IPY BBITIOJIHEHUH BBIYUCIICHUM;

- HWCIOJb30BaHUE NPU3HAKOB naenumoctd Ha 2, 5, 3, 9, 10 mpu BBINOJHEHUH
BBIYMCIICHUW U PELICHUH 3a7a4;

- BBITIIOJIHEHUE OKPYTJIEHUS YHCEII B COOTBETCTBUU C ITPABUIIAMU;

- CPAaBHEHHUE YHCEIT;

- OLICHMBAHHE 3HAYEHUs KBAIPATHOIO KOPHS U3 MOJOKUTEIBHOTO LEJIOTO YUCIIA;

4) oBNaJeHHE CHUMBOJIbHBIM  SI3bIKOM  alnreOpbl, NpHEeMaMd  BBITOJIHECHHUS
TO/I€CTBEHHBIX MPE0OpPa30BaHMI BhIPAKEHUMN, PEIICHUSI YPaBHEHUMN, CUCTEM YpaBHEHUH,
HEPABEHCTB U CUCTEM HEPABEHCTB; YMEHUS MOJECIUPOBATh PEAJIbHBIC CUTYallUHA Ha SA3BIKE
anreOppl, MCCIEAOBaTh IMOCTPOCHHBIE MOJEIM C MCIOJb30BAaHMEM armapara aireopsl,
MHTEPIPETUPOBATH ITOJYUYECHHBIN PE3yJIbTAT:

- BBITIOJIHEHUE HECJIONKHBIX MPEe0Opa30oBaHUM ISl BHIYMCICHUS 3HAYEHUM YHCIIOBBIX
BBIPAKEHNW, COJIEPKAIIUX CTENEHU C HATypAJIBbHBIM IIOKA3aTENIeM, CTEIEHH C LEJIBIM
OTPULIATENBHBIM NTOKA3aTEIEM;

- BBIIOJHEHUE HECIOXHBIX NpeoOpa3oBaHUM UENbIX, JAPOOHO PALMOHAIBHBIX
BBIPQXKEHUM M BBIPAXKEHUM C KBaJpPaTHBIMU KOPHSIMU; PACKPBIBATh CKOOKH, MPUBOIUTH
MOJ00HBIE cllaraeMble, UCIOJIb30BaTh (DOPMYJIbI COKPALIEHHOTO YMHOXKEHUS;

- pCEIICHUE JWHEWHBIX W KBAJAPATHBIX YPABHEHUM W HEPABEHCTB, YPAaBHEHUU H
HEPABEHCTB, CBOASALIMXCSA K JIMHEMHBIM WA KBAaJAPATHBIM, CUCTEM YPAaBHEHHU U
HEPaBEHCTB, N300paKEHNE PEIICHUI HEPABEHCTB U MX CHUCTEM Ha YUCJIOBOW MIPSIMOI;

5) oBmameHue CUCTEMON  (YHKIMOHAIBHBIX TOHATHHA, pPa3BUTHE YMEHUS
MCIIOJIb30BaTh (PYHKIIMOHAIBHO-TpaUuecKue MpeACTaBICHUS ISl PEIICHUS Pa3TMYHbIX
MAaTEMATUYECKUX 3a/1a4, JIJI ONKMCAHUS U aHAJIN3a PEAJIbHBIX 3aBUCUMOCTEN:

- OIPENENICHUE IOJIOKEHUS TOYKHM II0 €€ KOOpAMHATaM, KOOPAMHATHI TOYKH IO €€
ITOJIOKEHUIO Ha INIOCKOCTH;

- HaxoxJAeHue no rpaduky 3Ha4eHUl (QyHKIHMH, 00JACTH ONpPEAENICHNs, MHOKECTBA
3HAUYCHUW, HyJed (yHKIHH, TPOMEXKYTKOB 3HAKONOCTOSHCTBA, IPOMEXKYTKOB
BO3pacTaHus U yObIBaHHUS, HAMOOJBIIETO0 U HAMMEHBILIETO 3HAYCHUS (DYHKITUH;

- IOCTPOEHUE rpauKa JTUHEHHON U KBaApaTUUHON (QYyHKLINA;

- omepupoBaHME Ha 0a30BOM YpOBHE [MOHSATUSIMU: TOCIEIOBATEIBHOCTD,
apu(MeTnyecKas Mporpeccus, FreOMeTpruiecKas mporpeccus;

- UCIOJIb30BAaHUE CBOMCTB JTMHEWHON U KBaJpaTUYHOW QYHKIMI U X TrpaduKoB mpu
pEeIIeHUH 3aj1a4 U3 JPYTUX Y4eOHbIX MIPEIMETOB;

6) OBIAJCHUE T'€OMETPUYECKUM SI3BIKOM; PAa3BUTHE YMEHHUS HCIIOJIb30BaTh €ro IS
ONMCAaHHs  NPEAMETOB  OKPYXKAIOIIEro0  MHPA;  PAa3sBUTHE  IPOCTPAHCTBEHHBIX
MIPEICTABJICHUM, N300pa3UTEIbHBIX YMEHUH, HABBIKOB T€OMETPHUUECKUX MTOCTPOCHUI:

- ONepUpPOBaHUEC TIOHATUSAMU: (PUTYpa, TOUKA, OTPE3OK, MpsAMasi, Jyd, JIOMaHasi, yro,
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MHOTOYTOJIbHUK, TPEYTOJIbHUK M YETBIPEXYIOJIbHUK, NPSAMOYTOJBHHUK M KBaJpar,
OKPY>)KHOCTb M KpYT, MPSAMOYTOJbHBIA Napajuiefenunen, Ky0O, Iap; H300paxeHHe
U3y4aeMbIX (PUTYp OT PYKHU U C TIOMOIIBIO JTMHEUKH U LIUPKYJIS;

- BBIIIOJHEHUE UW3MEPEHUS JUIMH, PACCTOSHUW, BEJIWYUMH YIJIOB C IOMOUIBIO
UHCTPYMEHTOB JIJIs1 U3MEPEHUN JIJINH U YTJIOB;

7) dbopMHpOBaHUE CUCTEMAaTHYECKUX 3HAHUM O IUIOCKUX (PUTypax M UX CBOWMCTBAX,
OPEACTAaBICHUM O TPOCTEMIIMX NPOCTPAHCTBEHHBIX TElaxX; pa3BUTHE YMEHUU
MOJENUPOBAHUS PEATBHBIX CUTYAllMi Ha A3bIKE T'€OMETPUH, UCCIIEIOBAHUS TOCTPOCHHOM
MOJIENIA C HCIOJIb30BAHUEM T€OMETPUYECKUX MOHSATHH W Teopem, ammapara ainreOpsl,
peLIeHNs T€OMETPUYECKUX U MPAKTUYECKUX 3a1a4:

- onepupoBaHue Ha 0A30BOM YPOBHE MOHATUSIMU: PABEHCTBO (PUTYp, MapaIeTbHOCTD
U TEPIECHIUKYIJIPHOCTDh NPSMBIX, YIJIBI MEXKIY NPSMBIMU, NEPICHINUKYJIAP, HAKIOHHA,
IIPOEKIINS;

- IPOBEJICHUE J10KA3ATEIbCTB B TEOMETPUU;

- omepupoBaHMe Ha 0a30BOM YPOBHE MOHSTHUSAMH: BEKTOP, CyMMa BEKTOPOB,
IPOU3BEICHUE BEKTOPA HA YNCIIO, KOOPIUHATHI HA TUIOCKOCTH;

- pelIeHHEe 337a4 Ha HAaXOXJACHHE NeOMETPUUYECKHUX BEJIMYMH (JUIMHA U PACCTOSHUE,
BEJIMYMHA yTJIa, TUIONIa/ib) 0 00pa3laM WIK alropuTMam;

8) oBjiaseHue NMPOCTEUIIMMH CIIOCOOAMM IPEICTABICHUS U aHAIN3a CTATUCTHUECKUX
JaHHBIX; (OPMUPOBAHUE TMPEACTABICHUN O CTATUCTUYECKHX 3aKOHOMEPHOCTSAX B
pEaJIbHOM MHpE U O Pa3IMyYHbIX CIOCO0aX UX U3YUYEHHs], O MPOCTEUIINX BEPOSTHOCTHBIX
MOJEJIAX; pa3BUTUE YMEHUHN W3BJIEKAaTh MH(POPMALIMIO, IPEICTABICHHYIO B TAOJIMIAX, Ha
auarpaMmax, rpadukax, ONUCHIBaTh U AHAJIM3UPOBATH MACCHBBI UYHCIOBBIX JAHHBIX C
IIOMOIIBI0 MOAXOASAINIUX CTAaTUCTHYECKUX XapAaKTEPUCTHK, HCIIOJIb30BaTh IMOHUMAaHUE
BEPOSATHOCTHBIX CBOMCTB OKPYKAIOIIUX SIBJICHUN IPY IPUHATUH PEIICHUI:

- (hopMupOBaHKE MPEACTABICHHS O CTATHCTUYECKUX XAPAKTEPUCTHUKAX, BEPOSITHOCTU
CIIy4aliHOTO COOBITHS;

- peuieHne NpocTelmx KOMOMHATOPHBIX 33/1aY;

- ONPE/ICIICHNE OCHOBHBIX CTATUCTUYECKUX XapaKTEPUCTHK YHUCIOBBIX HAOOPOB;

- OLICHUBAHHE U BBIUYMCIICHUE BEPOSITHOCTH COOBITUS B MPOCTEHUIINX CIyYasix;

- HaJINYUE€ IPEACTABIEHUS O POJIM MPAKTUYECKU TOCTOBEPHBIX U MAaJOBEPOSTHBIX
COOBITUH, O POJIH 3aKOHA OOJIBLINX YHCEN B MACCOBBIX SIBJICHUSX;

- YMEHHE CPaBHUBATh OCHOBHBIE CTATUCTUYECKUE XAPAKTEPUCTHUKH, ITOJYyYEHHBIC B
IIPOLIECCE PELICHUS NIPUKIIAJHON 3a7a4U, U3YYCHUS PEAJIbHOIO SABJICHUS;

9) pa3BuTHE YMEHMI NPUMEHATh H3YYECHHbIE MOHSATHUS, PE3YJbTAaThl, METOJbI JIs
peleHns 3aJad MNPAaKTUYECKOro XapakTepa M 3a4ad W3 CMEXHBIX JHUCIUIUIMH C
UCIIOJIb30BAHUEM TIPU  HEOOXOJUMOCTH  CIPAaBOYHBIX MaTEpHAIOB, KOMIIBIOTEPA,
MTOJIb30BAaThCS OLEHKON Y MPUKUIKOW IPU MPAKTUYECKUX PACUETAX:

- pacro3HaBAHUE BEPHBIX U HEBEPHBIX BBICKA3bIBAHU;

- OLICHUBAHHE PE3YyJIbTATOB BEIYMCIIEHUH TIPU PELIEHUU MTPAKTUYECKUX 3a/1a4;

- BBIIIOJIHEHUE CPABHEHHMS YUCEN B PEAIbHBIX CUTYaLHsIX;

- VCIIOJIb30BaHME YHUCIIOBBIX BBIPAKEHUW IIPU PELICHNUN NPAKTUYECKUX 3a4a4 U 3a7a4
U3 JPYTUX Y4EOHBIX MPEIMETOB;

- pellleHre MPaKTUYECKUX 3aa4 C MPUMEHEHUEM NMPOCTEUIINX CBOICTB QUTYp;

- BBITIOJTHEHUE MPOCTEUINNX MOCTPOSHUN U U3MEPEHUN Ha MECTHOCTU, HEOOXOUMBIX
B PEAIBHOM KU3HU;



10)  ¢opmupoBanue UHPOPMALMOHHOW U  QITOPUTMHUYECKOH  KYJIbTYpBHI;
dbopMupoBaHHE TPEACTABICHUS O KOMIBIOTEpPE KaK YHHUBEPCAIBHOM YCTpPOMCTBE
0o0pa0oTkn HH(OpMAlMK; pPa3BUTHE OCHOBHBIX HABBIKOB M YMEHUH HCIIOJIb30BAHMS
KOMIIBIOTEPHBIX YCTPOICTB;

11) ¢opMupoBaHue mnpeACTaBIEHUS 00 OCHOBHBIX H3Y4aeMbIX HOHATHAX:
UH(pOpMaIus, ArOPUTM, MOJIETb - U UX CBOMCTBAX;

12) pa3BuTHE JITOPUTMHUYECKOTO MBIILUICHHUS, HEO0XOIUMOTO s
npo(eCCUOHATBHOW JIEATEIIBHOCTH B COBPEMEHHOM OOLIECTBE; pa3BUTHE YMEHH
COCTaBUTh U 3aIUCaTh AITOPUTM JUIsl KOHKPETHOTO UCIIOJIHUTENS; (POPMUPOBAHUE 3HAHUIM
00 anrOpUTMUYECKUX KOHCTPYKLMSX, JOTMYECKUX 3HAYCHUSIX U ONEPALMSIX; 3HAKOMCTBO C
OJTHUM U3 S3BIKOB IPOTPAMMHUPOBAHUS U OCHOBHBIMH aJTOPUTMUYECKUMHU CTPYKTYPaAMH -
JIMHENHOU, YCIOBHOW U IUKINYECKOM;

13) ¢dopmupoBanne ymenuit opmanuzalud U CTPYKTYpUpPOBaHHS HHGOpMAIIUH,
yYMEHHs BbIOMpaTh CHOCOO MPEACTABICHUS JAaHHBIX B COOTBETCTBHM C TOCTaBJICHHON
3aja4yeil - TabNIUIIbI, CXeMbl, TpaUKH, TUArpaMMbl, C UCIIOJIb30BAHUEM COOTBETCTBYIOIINX
IPOrPaMMHBIX CPEJCTB 00OPaOOTKH TaHHBIX;

14) dopMupoBaHrEe HaBBIKOB U YMEHHUI O€30MaCHOTO U 11€1€cO000pa3HOro MOBEIECHUS
npu paboTe ¢ KOMIBIOTEpPHBIMM IporpamMmMaMu U B HMHTepHeTe, ymMeHMsI cOOIOAaTh
HOPMBbI HH(OPMALIMOHHON ITUKU U NIPaBa;

15) nnst cnensix U cIa0OBUIAAIINX 00YUYAIOIIMXCS:

- BJIaJICHUE TPaBUJIAMH 3allUCU MaTeMaTHUYeCKUX (OPMyJl U CIEHUATbHBIX 3HAKOB
penbedHOo-ToueyHOM cucTteMbl 0003HaueHui JI. bpaiins;

- BJAJCHHE TAKTUIbHO-OCA3ATENbHBIM CHOCOOOM OOCIEAOBAHUS W BOCHPHUATHUSA
penbedHBIX H300paKeHUI MPEAMETOB, KOHTYPHBIX H300paKEHUN r€OMETPUUYECKUX (PUTYp
U T.IL.;

- YMEHHUE YUTaTh peiibepHble TpadUKU >JIEMEHTApHBIX (PYHKUMKA HAa KOOPAMHATHOM
IJIOCKOCTH, IPUMEHSATH CIIEHUATIbHBIE NPUCITOCOOIEHUS TSl pelbe(hHOTO YEPUEHUS;

- BJIQJICHUE OCHOBHBIM (DYHKLUHMOHAJIOM MPOrpaMMbl HEBH3YaJIbHOI'O JOCTYINa K
uHpopmanmu Ha skpane [IK, ymeHue mcnonap3oBaTh nepcoHaIbHble THPIOTEXHUYECKUE
CpeacTBa MHPOPMAIIMOHHO-KOMMYHUKALMOHHOTO JOCTYTIA CJIETBIMU 00yYatoUMMHUCS;

16) nist 0O6ydaronuxcsi ¢ HApyIMICeHUSIMU OTIOPHO-/IBUTATEIHLHOTO armapara;

- BJIaJICHUE CHEIMATbHBIMU KOMIIbIOTEPHBIMH CPEICTBAMU MPE/ICTABICHUS U aHAIIN3a
JAHHBIX M YMEHHUE HCIOJIb30BAaTh IIEPCOHAIBHBIE CPEACTBA [JOCTYNa C Y4YETOM
JBUTATEIbHBIX, pEUEIBUTATEIbHBIX U CEHCOPHBIX HapYIICHUI;

- YMEHHUE UCIOJIb30BaTh NEPCOHAIBLHBIE CPEJCTBA JOCTYIIA.

BbinmyckHuK Hay4uTces B 5-6 kiaccax (Iisl HCIOJIb30BAHMS B IIOBCEIHEBHOM KU3HU U
o0ecreyeHHs] BO3MOKHOCTH YCICIIHOIO NPOAOJKeHUs oOpa3oBaHusi Ha 0a30BOM
YPOBHe):

e OmepupoBaTh Ha 0a30BOM YpOBHE' MOHSTUSAMH: MHOXECTBO, DJIEMEHT
MHOK€ECTBA, IOJAMHOXECTBO, IPUHAJIEKHOCTD;

® 33/1aBaTh MHOKECTBA [IEPEUYHNCIICHUEM HUX DIEMEHTOB;

® HaxoJUThb IepeceyeHue, OObEIUHEHUE, TMOJAMHOXKECTBO B  MPOCTEHIIMX
CUTYaIUSX.

1 o o
34ecb U fanee — pacno3HaBaTb KOHKPETHbIE MPUMEpPbI OBLLMX MOHATUI NO XapaKTePHbIM NPU3HAKaM, BbINONHATb AENACTBUSA
B COOTBETCTBMM C OnpeaesieHremM U NPOCTEMNLLMMM CBOMCTBAMM NMOHATUIA, KOHKPETM3NPOBaTh NpMMepamm obLLme NOHATUA.
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B noBceqHeBHOI »KM3HU M IPU U3YyYE€HUH IPYTUX NMPeIMETOB:

® pacCIO3HaBaTh JIOTUYECKU HEKOPPEKTHBIE BHICKA3bIBAHMSI.
Yuciaa

e OnepupoBaTh Ha 0a30BOM YypOBHE TMOHSTHSAMHU: HATYpaJIbHOE YHCIO, LEI0e
9HUCJIO, OOBIKHOBEHHAs NPOOb, JACCATHUYHAS APOOb, CMEIMIAHHOE YHWCJIO, PalMOHATHHOE
YHCIIO;

® JCNOJIB30BAaTh CBOMCTBA YMCEN U MPABUJIA JCUCTBUM C PALMOHAIBHBIMU YMCIAMHU
MIPU BHITIOJTHEHUY BBIYUCIICHUN;

® UCIIOJB30BaTh NpPHU3HAKK JeIMMOCTH Ha 2, 5, 3, 9, 10 npu BBIIIOJTHEHUH
BBIYMCJICHUI U PEUIEHUN HECIIOKHBIX 3a/a4;

® BBINOJHATH OKPYIJIEHUE PALlMOHAJIbHBIX YHCENI B COOTBETCTBUH C IPABUIIAMU;

® CpPaBHUBATH PAIIMOHAJIBHBIC YKCIIA.
B noBceaqHeBHOI KM3HU M NIPU U3YyYE€HUH IPYTUX MPEAMETOB:

® OLICHUBATh PE3YJIbTATHl BEHIYMCICHUHN MTPU PEIICHUU TPAKTHUECKUX 3a]1a4;

® BBINOJHATh CPABHEHHUE YHCEII B PEAJIBHBIX CUTYalUAX;

® COCTAaBJISITH YMCIIOBBIC BBIPOXKEHUS MPHU PELICHUM MPAKTUYECKUX 3aJlad M 3a7ad
U3 IPYTUX YYEOHBIX MPEIMETOB.
CrarucTuka v Teopusi BepoATHOCTEN

o [IpencraBisaTh JaHHBIE B BUjIE TaOJIUII, TUarpaMM,

e yyTaTh MHGOPMAIIHIO, MPECTABICHHYIO B BUJI€ TAOJMIIbI, JUATPAMMBI.
TekcTOBBIC 3a1aYH

e PemaTh HeclIOKHBIE CIOKETHBIE 3aJlauyd Pa3HBIX TUIIOB Ha BCE apu(PMETHUYECKUE
JIeNCTBUS,

® CTPOUTH MOJICNIb YCIOBUS 3a/1auu (B BUJI€ TaOJIHUIIbI, CXEMBI, PUCYHKA), B KOTOPOI1
JAHbl 3HAYEHUs JBYX M3 TPEX B3aUMOCBA3AaHHBIX BEJIHMYHH, C LEJbIO MMOWUCKA PELICHUS
3a/1a4u;

® OCYIIECTBISITh CIMOCOO TOMCKAa pEHICHHs 3a7a4d, B KOTOPOM pacCyKJICHHE
CTPOUTCS OT YCIOBHUS K TPEOOBAHUIO WJIK OT TPEOOBAHUS K YCIIOBHIO;

® COCTAaBJIATH IJIaH PEIICHUS 3a/1a4H;

® BBIJICIIATH ATAIbI PEUICHUS 3a]a4H;

® HHTEPIPETHUPOBATh BBIUUCIUTEIBHBIE PE3YJIbTaThl B 3a7ade, HCCIEeI0BaTh
MOJIYYE€HHOE PEUICHUE 3a/1a4H;

® 3HATh pa3IMYhe CKOPOCTEH OOBEKTa B CTOSYECH BOJE, MPOTUB TEUEHUS U TIO
TEUCHUIO PEKU;

e pemaTh 337a4i Ha HAXOXKJIEHUE YaCTU YMCIIa U YUcJla Mo €ro 4acTH;

e pemiath 3aJayd pa3HBIX TUIIOB (HAa paboTy, HAa TMOKYIKH, Ha JBW)XCHHE),
CBSI3BIBAIOIIUX TPU BEJIMYMHBI, BBIJICTSATH 3TU BEJIMYMHBI U OTHOUIECHUS MEXy HUMH;

® HAXOAUTh MPOLEHT OT YHUCIA, YUCIO MO TMPOUEHTY OT HEro, HaXOJUTh
MIPOIIEHTHOE OTHOIIEHUE JBYX UHCEJ, HAXOIUTh MPOIEHTHOE CHWYKEHUE WM TPOLICHTHOE
MTOBBIIIIEHNE BEJIMUUHBI;

® peliaTh HECJIOKHBIE JIOTHYECKHUE 3a]1a4l METOJIOM PacCy KICHUI.
B noBceqHeBHOI »KM3HU M NIPU U3YyYE€HUH IPYTUX MPEAMETOB:

® BbIJIBUT'aTh TUIOTE3bl O BO3MOKHBIX MPEACIIbHBIX 3HAYEHUSAX MCKOMBIX BEJIMYMH
B 3a/1aue (enath NPUKUIKY)
Harasanas reomerpust
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I'eomeTpuyeckue purypsi

e OmnepupoBaTh Ha 6a30BOM YpOBHE MOHATHAMU: (pUrypa, TOUKa, OTPE30K, IpsMas,
JIyd, JJOMaHasi, yroJjl, MHOrOYTI'OJIbHUK, TPEYTOJIbHUK U YETBIPEXYTOJIbHUK, PSIMOYTOJIbHUK
M KBaJpaT, OKPY)KHOCTb M KpyI, NPSIMOYTOJIbHBIM Mapajenenunesn, KyO0, map.
N306paxaTh udyyaemsie (UIYpbl OT PYKH U C TIOMOIIBIO JINHEHKU U LIUPKYJISL.

B noBceqHeBHOM KM3HU M IIPH U3YyYEHHHU APYTUX NPEJIMETOB:

® pelaTh MPAKTUYECKUE 3a7aUl C MPUMEHEHUEM MPOCTEUIITNX CBOMCTB QPUTYP.
N3mepeHusi M BEIYUCIEHUSA

® BBIIOJHATH HU3MEPEHUE [UIMH, PACCTOSHMM, BEJIMYMH YIJIOB, C HOMOUIBIO
MHCTPYMEHTOB JUIsl U3MEPEHUH JIJIMH U YIJIOB;

® BBIYMCIATH IUIOIIAN IPSIMOYTOJIBHUKOB.
B noBceqHeBHOM KU3HH M IIPH U3YYE€HHHU APYIHX NPEIMETOB:

® BBIYMCIITh PACCTOSHHMS HAa MECTHOCTM B CTaHAAPTHBIX CUTYyalUHsX, IUIOIIAIA
MPSAMOYTOJIbHUKOB;

® BBIIOJIHATH NPOCTEHIINE IOCTPOEHUS U UBMEPEHHS HA MECTHOCTH, HEOOXOANUMBIE
B PEAIIbHOU KU3HH.
Hcropust MaTeMaTUKH

® ONUCBIBaTh OTJAEJBHBIE BBIAAIOLIUECS PE3YJIbTATh, IOJYYEHHBIE B XOA€ PA3BUTHUS
MaTE€MaTUKHU KaK HayKH;

® 3HAThb NPUMEPHl MATEMAaTHYECKUX OTKPBITUA M HMX aBTOPOB, B CBSI3U C
OTEYECTBEHHOU U BCEMUPHON UCTOPHUEMN.

BbINyCKHMK MOJYYHT BO3MOKHOCTHL HAYUYMThCS B 5-6 Kjaccax (1Js1 oOecredeHmus!
BO3MOKHOCTH YCHECHIHOIO MPOAOJIKeHHsI 00pa30oBaHusA HAa 0a30BOM M YIJIyOJIEHHOM
YPOBHSIX)
DJIeMeHTbl TEOPUH MHOKECTB M MATEMATHYECKOM JIOTUKHU

° Onepupoeamb2 NOHAMUAMU.  MHONCECMBO, XAPAKMEPUCTMUKU MHONCeCmad,
NeMEHM MHONCECMBA, NYcmoe, KOHeUHoe U DeCKOHeUHOe MHONCECMBO, NOOMHOICECMBO,
NPUHAOJIEIHCHOCHIb,

® onpeoenimb NPUHAONIEHCHOCHIL  IJIEMEHMA MHOMNCECMBY, O00beOUHeHUo U
nepecevenur0 MHOMCeCmas, 3a0asams MHONCECBO C NOMOUWbBIO NEPEeYUCTIEHUSL INEMEHMO8,
CN0BECHO20 ONUCAHUSL.
B noBceHeBHOI JKM3HU M MIPU M3YYE€HUH APYTUX MPeAMETOB:

® PACNO3HABAMDb T0CUYECKU HEKOPPEKMHbLE BbICKA3bIBAHUS,

® CIMpoOUmMb YenouKu YMO3aKIOYeHUl Had OCHOBE UCNONb308AHUS NPABUTL IO2UKU.
Yucna

o Onepuposamv NOHAMUAMU. HAMYPATbHOE YUCTO, MHONCECMBO HAMYPATbHbIX
yucen, yenoe YUucio, MHONCECME0 YeablX Yuces, 00bIKHO8eHHAsL OPOoOb, decamudHas Opoob,
CMEWAHHOe  YUCI0, PAYUOHAIbHOE  YUCIAO, MHONCECMBO  DAYUOHAILHLIX — YUCEe,
2eomempudecKkas uRmepnpemayus HamypaibHbulX, YeavlX, PaYyuoOHalIbHbIX,

®  NOHUMAaMb U OOBACHAMb CMBLCI NOZUYUOHHOU 3aNUCU HAMYPATILHO20 YUCA,

®  GLINONHAML  GLIYUCAEHUS, 6 MOM HYUCle C UCNOIb308AHUEM NPUEMOB
PAYUOHATIbHBIX BbIYUCTICHUL, 0OOCHOBLLEBANMb ANCOPUMMbL BLINOIHEHUS OCUCTNBULL,

2 o
34ecb U fanee — 3HaTb onpegeneHne NOHATUA, YMETb NOACHATb ero CMbIC/, YMETb UCMOb30BaTh NOHATUE U ero CBOWCTBa
npuv NPoBeAeHMUM PacCyKAeHUI, A0Ka3aTebCTB, peleHnn 3a4au.
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® ucnoavzoeams npuzHaku oeaumocmu Ha 2, 4, 8, 5, 3, 6, 9, 10, 11, cymmor u
npou3ee0eHuss ducesl npu GbINOJHEHUU BbIYUCICHUU U peuleHuu 3a0ay, 0OO0CHO8bl6AMb
NPU3HAKU OeTUMOCIU,

®  GLINOJIHAMb OKPY2IeHUE PAYUOHATBHBIX YUCETL C 3A0AHHOU MOYHOCMbIO,

® ynopadouusamv UUCIA, 3ANUCAHHbIE 8 BUOe OObIKHOBEHHBIX U OeCAMUUHBIX
opobell;

o naxooums HO/] u HOK yucen u ucnonvzosame ux npu peuieHuu 3a0d,.

® onepupogamv NOHAMUEM MOOYIb HUCAA, 2eOMEeMPUYEecKdas UHmMepnpemayus
MOOYJIA Yucia.

B noBceHeBHOM KU3HU M TIPH U3yYE€HHH APYTHUX NMPEIMETOB:

®  npuMeHsImb NPAasUIa NPUOIUNCEHHBIX BbIYUCIEHUL NPU PeUeHUU NPAKMUYECKUX
3a0a4 u pewieHul 3a0ay Opyeux y4eOHsvlx npeomemos;

®  GLINOJIHAMb CPABHEHUe Pe3yIbMamo8 8bIYUCIEHUL NPU peueHUU NPAKMUYECKUX
3a0ay, 6 Mom Yucie NPUOTUNCEHHBIX BbIYUCTEHULL,

®  COCMABIAMb HYUCIOBbLE GLIPAICEHUS U OYEHUBAMb UX 3HAYEHUS. NPU peuleHuu
NPAKMUYecKux 3a0a4 u 3a0ay u3 opy2ux y4eoHsvix npeomemos.

YpaBHeHHs 1 HEPABEHCTBA

o Onepuposamv NOHAMUAMU: PABEHCMBO, HUCI080€ PABEHCME0, YPAasHeHue,
KOpeHb YPAGHeHUsl, peuleHue YPAGHEeHUs, YUCI080€ HEPABEHCNEO.

CTaTucTHKA M TeOpUsl BEPOSITHOCTEM

o  Onepuposamv NOHAMUAMU. CMOIOYAMbBIE U KPY20Bble OUASPAMMbL, MAOIUYbL
OaHHbIX, CpeOHee apughmemuueckoe,

® uzerIeKamv, UHGopmayuro, IPEACTABICHHYIO B TA0INIIaX, HA AHArpaMMax;

® cocmasnams madIuYsbl, CMPOUmMs OUASPAMMbL HA OCHOBE OAHHDIX.

B noBceHeBHOM KU3HU M TIPH U3yYE€HHH APYTHUX NMPEIMETOB:

® u3eIEeKAMb,  UHMEPNPemuposams U  Npeodpazosvieams  UHGOPMAyUIo,
MpEACTABICHHYI0O B TaOlMIIax M Ha JUarpaMmax, OTpPa)kalolllyld CBOWCTBA U
XapaKTEPUCTUKHU PEATTbHBIX MPOIIECCOB U SIBJICHUM.

TexcToBbIC 3a124U

e Pewamsv npocmvie u ClOJNCHblE 3a0auu PA3HLIX MUNOS, A MAKdHCe 3a0ayu
NOBbIUEHHOU MPYOHOCMUL,

®  UCNONB308AMb pA3HblIE KPAMKUE 3ANUCU KAK MOOENU MEeKCMO8 CIONCHBIX 3a0aU
0Jis1 NOCMPOEHUsT NOUCKOBOTU CXeMbl U peleHUs 3a0ay;

® 3HaAmMb U NPUMEHAMb 00a cnocoba NoOuUcKa peuilenus 3a0ay (om mpebo8aHus K
VCI08UIO U OM YCA0BUSL K MPebOBAHUIO),

®  MO0enUposams paccyircoeHus npu NoucKe peutenus 3a0aiy ¢ nomMowblo 2pag-
cxembl,

®  gbIdenAMb 9MANbl PeuleHus 3a0a4U U COOePAHCAHUE KAHCO020 dIMand;

® UHMEpPNpPemupo8ams BbIYUCIUMENbHbIE Pe3YTIbMmamyvl 8 3adaye, UCCIe008amb
nOJy4UeHHOoe peulenue 3a0adu,

®  QHANU3UPOBAMb BCEBO3MOJICHbIE CUMYAYUU B3AUMHO20 PACHONONCEHUS O8YX
00beKmMo8 U UBMEHEeHUe UX XAPAKMEPUCUK NPU COBMECMHOM OBUNCEHUU (CKOPOCM®b,
8peMsl, paccmosiHue) npu peuleHuy 3a0ay Ha 08UdICeHUe 08YX 00bEeKMOo8 KaK 8 00HOM, MaK
U 8 NPOMUBONOTIONCHBIX HANPABTICHUSIX,
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®  UCCe008aMb BCEBO3ZMONCHBIE CUMYAYUU NPU peulenuy 3a0a4 Ha 08UICEeHUe No
peKe, paccmampusams pasHvle CUCeMbl OMcuema,

® pewams pazHOOOPA3HbBLE 3A0AYU KHA YACTIUY,

® pewambs U 000CHOBHIBAMb C8OE peuleHue 3a0ay (8blOensamb MAmemMamuieckyo
OCHOBY) HA HAXO0JCOeHUe 4acmu YUCia U YUcia no e20 Yacmu Ha OCHOBE KOHKPEmHO20
cmuleaa 0poou,

®  0CO3HABaMb U 0OBACHAMb UOCHMUYHOCMb 3A0aY PA3HBIX MUNOE, CEA3bIBAIOUSUX
mpu eludunsvl (Ha pabomy, HA NOKYNKU, HA OBUICEHUE), BblOESAMb MU GEIUYUHBL U
OMHOWEHUST MeAHCOY HUMU, NPUMEHAMb UX NPU peleHuu 3a0ay, KOHCMPYUpoeams
cobcmeennbvle 3a0a4u YKA3aHHbIX MUNOE.
B noBceaHeBHOM KU3HU M IPH U3YYEHHH APYTUX MPEIMETOB:

®  gblOCNAMb NPU PeueHUl 3a0ay XapaKkmepucmuky paccmampueaemoll 8 3aoaue
cumyayuu, OmiuuHble OmM PpedabHblX (me, Om KOMOPbIX AOCMPAUpoB8aIlucy),
KOHCMPYUpo8ams HOBble CUMYAyUU C Y4emom dMmux XapaKmepucmux, 8 YacmHocmu, npu
peutenuy 3a0ay Ha KOHYeHmpayuu, y4umsléams niomHoOCMb 8eujecmsd,

® pewamsv U KOHCMPYUPOBAMb 3A0A4U HA OCHO8E PACCMOMPEHUS PedalbHblX
cumyayutl, 8 KOMopwvlx He Mpedyemcs MOYHbLU BbIYUCIUMELHBLU Pe3YIbmam;

® pewamv 3a0ayu HA OBUJCEHUE NO peKe, PACCMAMPUBAs PA3Hble CUCTEMbl
omcuema.
Harasignasi reomerpus
I'eomeTpuueckue Gpurypsl

o 3gnexamv, uHmepnpemuposamsv U Npeobpazosvieamsv UHDOPMAYUIO O
2eoMempuiecKux Queypax, npeoCcmasieHHyI0 Ha Yepmextcax,

® u3z0Opadicamv uzyyaemvie ueypvbl Om pYKU U C NOMOWBIO KOMNbIOMEPHBIX
UHCMPYMEHMO8.
H3mepeHus u BLIYHCTIEHHS

®  GLINONHAMbL UBMEPEeHUe ONUH, PACCMOAHUL, GEeIUYUH V2l08, C HOMOUBIO
UHCMPYMEHMO8 OJisl U3MEPEHUL OIUH U Y208,

®  BLIUUCTAMb NIOWAOU NPAMOY20JbHUKO8, KBAOPAMO8, 00bembl NPAMOY2OIbHbIX
napanenenuneoos, Kyoos.
B noBceHeBHOM KNU3HU M NIPH U3yYE€HHHU APYTHUX NMPEIMETOB:

®  GLIYUCTIAMb PACCMOANHUSL HA MECMHOCMU 8 CMAHOAPMHBIX CUMYAYUAX, NIOUAOU
Y4acmKo8 npsamMoy20abHol popmbl, 00beMbl KOMHAM,

o 8LINOIHAMb NpOCMelue NOCMPOeHUss HA MeCmMHOCmU, Heobxooumble 8

DeanvbHOU HCUSHU,

®  OyYeHUBaMb Pa3MePbl PEanrbHbIX 00BLEKMO8 OKPYAHCAIOULe20 MUDA.
Hcropust MaTeMaTUKHU

o Xapaxmepuzoeamsb  6K1A0  8bIOAIOWUXCA  MAMEMAMUKO8 8  PAa38Uumue
MAMeMamuKy U UHbIX HAYYHBIX 00Oaacmell.

BpinmyckHuk HayuuTcesi B 7-9 kiaccax (Uisi HCIOJb30BAHUS B ITOBCEIHEBHOM KU3HU U
o0ecmeyeHrs] BO3MOKHOCTH YCICIIHOTO NPOAOJKeHHs oOpa3oBaHMs Ha 0a30BOM

YPOBHe)
DJIeMEeHTbI TEOPHUH MHOKECTB U MATEMaTHYeCKOM JIOTUKH
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e OmnepupoBaTh Ha 0a30BOM YPOBHE® MOHSATHSMHI: MHOXKECTBO, DJICMEHT
MHO€ECTBA, IOJIMHOXKECTBO, IPUHAIJIEAKHOCTB;

® 33/1aBaTh MHOKECTBA NIEPEUYUCIEHUEM UX DJIIEMEHTOB;

® HaxoJUThb IepeceyeHue, OObEAUHEHUE, TMOJAMHOXKECTBO B  MPOCTEHIINX
CUTYyaIUsX;

e OmepupoBaTh Ha 0A30BOM ypOBHE MOHATHUSIMU: OTPEICICHUE, aKCHOMa, TeOpeMa,
JI0Ka3aTeIbCTBO;

® [PUBOJUTH MPUMEPHI U  KOHTPOPUMEPHI I  MOATBEPKIACHUS  CBOMX
BBICKa3bIBAHUIA.
B noBcegHeBHOM KU3HU U NIPU U3YYECHUM JAPYTrUX NPeIMETOB:

® HCHOJB30BaTh TpapUUYECKOe TMPEACTABICHHE MHOXECTB JJISI  ONMHUCAHUS
peaTbHBIX TPOIIECCOB U SBJICHUH, TIPU PEIICHUH 33729 IPYTUX YICOHBIX MPEIMETOB.
Yucaa

e OnepupoBarb Ha 0a30BOM YpOBHE MOHSTUSMU: HATYypalbHOE YHUCIO, IEI0e
YHUCJIO0, OOBIKHOBEHHAsi JpoOb, JAECATHUYHAS IpoOb, CMEIIaHHas Jpo0b, palMOHAIBHOE
YHUCII0, apuPMETHUECKUN KBaAPATHBIN KOPEHb;

® UCIOJB30BaTh CBOMCTBA 4YHCEN W TMpaBWia JEWCTBUU TNPHU BBINOJIHEHUH
BBIYHCJICHU;

® CHOJIb30BaTh IPU3HAKK JAeIUMOCTH Ha 2, 5, 3, 9, 10 mpu BBITOTHEHUH
BBIYMCIICHUN U PELICHUH HECJIOXKHBIX 3a]1a4;

®  BBINOJHATH OKPYIJICHUE PAIMOHAIBHBIX YHUCEN B COOTBETCTBUU C MTPABUIIAMU;

® OLICHMBATh 3HAYEHUE KBAJPATHOI'O KOPHS U3 ITOJO0KUTEIBHOIO LIEJIOr0 YUCIIa;

® pacrno3HaBaTh PALMOHAIBHBIE U UPPALUOHAIBHBIE YUCTIA;

® CpaBHMUBATH YKCIIA.
B noBceqHeBHOI »KM3HU M NIPU U3Yy4YE€HUH IPYTHUX MPEAMETOB:

® OIICHUBATh PE3YJIbTAThl BEIYMCICHUIN MIPU PEIICHUU TPAKTUUECKUX 3a]1a4;

® BBINOJHATH CPABHEHUE YHCEI B PEATIbHBIX CUTYaIIUSX;

® COCTaBJIATh YMCJIOBBIC BBIPAXKEHUS MPU PEIICHUH NPAKTUYECKUX 3a/a4d U 3a]a4
U3 IpYTuX YYEOHBIX MPEIMETOB.
To:xknecTBeHHbIE IPeo0pa3oBaHus

e BhHINOMHATH HECJIOXKHBIE MPeoOpa3oBaHUsSl MJisi BBIYUCICHUS 3HAYCHUU
YUCJIOBBIX BBIPAKEHUM, COJIEPKAIIUX CTEIEHU C HATypaJbHBbIM IMOKA3aTeJIeM, CTEIEHU C
LIEJIBIM OTPULIATEIbHBIM MTOKA3ATEIIEM;

® BBINOJHATH HECIOXXHBIE MPeoOpa3oBaHUs 1ENbIX BBIPAXKEHUN: PaCKpPHIBATH
CKOOKH, MPUBOAUTH TTOJ00HKIE CIaracMele;

® UCIOJK30BaTh (JOPMYJIBI COKPAIICHHOTO YMHOXKEHHUS (KBaJlpaT CyMMBbI, KBaapaT
Pa3HOCTH, pa3HOCTh KBaJPaTOB) JJIs YIPOILECHUS BHIYUCIICHNUN 3HAUYEHUI BBIPAKEHU;

® BBITMOJHATH HECJIOXHBIE TPEOOpa3oBaHUsl JAPOOHO-TUHEHHBIX BBIPAKEHUN H
BBIPAXXEHUN C KBaJIpaTHBIMU KOPHSIMHU.
B noBceHeBHOM KU3HU U NIPU U3YYEHUM JPYTUX NPeIMETOB:

® [IOHMMATh CMBICII 3aIIMCHU YUCJIa B CTAHJAPTHOM BU/IE;

e OmnepupoBaTh HA 0A30BOM YPOBHE MOHATHEM «CTaHIAAPTHAS 3alUCh YUCTIAY.
YpaBHeHUS U HEPABEHCTBA

3 o o
34ecb U fanee — pacno3HaBaTb KOHKPETHbIE MPUMEpPbI OBLLMX MOHATUI NO XapaKTePHbIM NPU3HAKaM, BbINONHATb AEUACTBUSA
B COOTBETCTBMM C OnpeaesieHremM U NPOCTEMLLMMM CBOMCTBAMM MOHATMI, KOHKPETU3MPOBATb NPMMepamm obLLMe NOHATUA.
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e OmepupoBath Ha 0a30BOM YPOBHE TOHSATHUSMHU: PABEHCTBO, YHCIOBOE
PaBEHCTBO, YPABHEHHE, KOPEHb YPABHEHUS, PELICHUE YPABHEHUS, YHCIOBOE HEPABEHCTBO,
HEPABEHCTBO, PEILICHUE HEPABEHCTBA,;

® [IPOBEPSATH CIPABEMIUBOCTD YHCIOBBIX PABEHCTB U HEPABEHCTB;

® peulaTh JMHEHWHBIC HEPABEHCTBA M HECIOKHBIE HEPABEHCTBA, CBOJAIIMECS K
JINHENHBIM;

® pemiaTh CUCTEMbI HECIIOKHBIX TUHEUHBIX YPABHEHUM, HEPABEHCTB;

® TIPOBEPSATH, SABIACTCA JIU JAHHOE YUCIIO PEIICHUEM YpaBHEHHUS (HEPaBEHCTBA);

® pelaTh KBaJpaTHbIC ypaBHEHUS 110 (OpMYyJIe KOPHEH KBapaTHOIO YPABHEHUS;

e U300pa)kaTh PEIICHHUS HEPABEHCTB M UX CUCTEM HA YHCIOBOM MPSAMOM.

B noBceaqHeBHOI dKM3HU M NIPU U3YyYE€HUH IPYTUX MPEAMETOB:

® COCTaBIIATb M pelaTh JHUHEHHBIE YpPAaBHEHUA IMIPU PEIICHUM  3a]ad,
BO3ZHUKAIOIIUX B IPYTUX Y4YEOHBIX MTPEAMETAaX.

DyHKUNHA

e HaxoauTh 3HaueHre QYHKIHH 110 33ITaHHOMY 3HAYEHUIO apTyMEHTa;

® HaxOJWTh 3HAYEHHUE AapryMeHTa M0 3aJaHHOMY 3HAYCHHIO (YHKIIMU B
HECJIOKHBIX CUTYaIUSX;

® ONpPEACNAThH MOJOKEHUE TOUKHU 0 €€ KOOpAUHATaM, KOOPAUHATHI TOUKHU IO €€
MTOJIOKEHUIO Ha KOOPAUHATHOM IIJIOCKOCTH;

e 10 rpaduKy HaxoAUThb OOJACTH OIpPECICHHS, MHOXECTBO 3HAUYCHHM, HYIHU
(yHKIIMU, TPOMEXKYTKH 3HAKOTIOCTOSIHCTBA, MPOMEXKYTKHA BO3pacTaHus W YyObIBaHWUS,
HauOOoJIbIIIEe U HAUMEHbIIIEE 3HaUCHUS QYHKIIUY;

® CTpOUTh I'paUK JIMHEUHON (DYHKIINH;

® T[pPOBEPSATH, SABISICTCS JM JaHHBIA Trpaduk rpadukoM 3agaHHON GYHKIUU
(IUHEWHOM, KBaIpaTUYHOM, 00paTHOM MPONMOPIUOHATBLHOCTH);

® OmNpeAeNsITh MNPUOMMKEHHbIE 3HAYCHUS KOOPAMHAT TOYKH TIepeceueHus
rpa@ukoB (QyHKIIHIA;

e omnepupoBaTh Ha 0a30BOM ypOBHE TOHSATUSMHU: TOCIEIOBATEIbHOCTb,
apudMeTndecKas Mporpeccusi, FTeOMeTpUIecKas porpeccus;

e pemaTh 3a7a4d Ha TPOTPECCHH, B KOTOPHIX OTBET MOXKET OBITH MOJy4YeH
HEIOCPEICTBEHHBIM TOICUETOM 0€3 IpUMeHEeHUs (OpMYyI.

B noBceqHeBHOI dKM3HU M NIPU U3YyYE€HUH IPYTUX NMPEAMETOB:

® UCHOJIb30BaTh TIpaUKU peaTbHbIX MPOLECCOB U  3aBUCUMOCTEH s
OTPENICJICHUs] HMX CBOWCTB (HAMOOJbIIME W HAWMEHBIIUME 3HAYCHUS, TMPOMEKYTKU
BO3pacTaHus U yObIBAHUS, 00JIACTH MOJIOKUTEIbHBIX U OTPUIIATEILHBIX 3HAYCHUH U T.11.);

® UCIOJH30BaTh CBOMCTBA JIMHEHHON (DYHKIIMU U €€ TpaduK MpU pelIeHruH 3a7a4
U3 IPYruX YYEOHBIX MPEIMETOB.

CrarucTuka v Teopusi BepoOATHOCTEN

e lIMeTh MpeaCTaBICHUE O CTATUCTUYECKUX XapaKTEPUCTHUKAX, BEPOATHOCTH
CIIy4ailHOro COOBITHSI, KOMOMHATOPHBIX 3aJa4ax;

e pewmarb MpocTeiiine KOMOMHATOPHBIE 3aJadyd  METOAOM IMpPSMOr0 U
OpraHu30BaHHOTO Mepebdopa;

® TIPEICTaBISATH JAHHBIC B BUE TaOJIUII, TUarpamMm, rpaduKoB;

e uuTaTh WH(POPMAIUIO, TPEJACTABICHHYI0O B BHAEC TaONUIBI, IUArPaAMMBbI,
rpaduka;
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® ONpeIesITh OCHOBHBIE CTATUCTUYECKUE XapAKTEPUCTUKN YHCIOBBIX HA0OPOB;

® OLIEHUBATh BEPOSATHOCTb COOBITHS B IPOCTEHIINX CIIydasiX;

® UMETb IIPEJICTABICHHUE O POJIM 3aKOHA OOJIBIINX YUCENI B MACCOBBIX SIBICHUSX.
B noBceqHeBHOM KNU3HH M NIPH U3YyYE€HHHU APYTHX NPeIMETOB:

® OIEHUBATh KOJIMYECTBO BO3ZMOXKHBIX BAPHAHTOB METO/IOM Mepedopa;

® UMETh IIPEACTABICHUE O POJIM NMPAKTUYECKH JOCTOBEPHBIX M MaJOBEPOSTHBIX
COOBITHH;

® CpaBHMBAaTh OCHOBHBIE CTAaTUCTUYECKHE XapPAKTEPUCTHKH, IIOJyYCHHBIC B
Ipoliecce pelIeHUs IPUKIaIHON 3a1a4u, U3yYEHUs PEaIbHOrO SIBJICHUS;

® OILICHMBAaTh BEPOSATHOCTh pEAIbHBIX COOBITHM W SIBIEHUI B HECJIOKHBIX
CUTYaLHSX.
TexkcToBBIC 3aa4YN

e PemaTe HECIOXKHBIE CIO)KETHBIE 3a7]aul Pa3HbIX TUIIOB HA BCE apU(PMeTUUECKUE
JICUCTBUS,

® CTPOWUTh MOJENb YCJOBMs 3aJaud (B BHUJE TaOJMLBI, CXEMbI, PUCYHKa WU
YpaBHEHUS), B KOTOPOM JaHbl 3HAYEHMs JIBYX M3 TPEX B3aMMOCBS3aHHBIX BEJIHMYHUH, C
LEJIbIO TOMCKA PELICHUS 3a1a4H;

® OCYHIECTBJIATH CHOCOO MOMCKAa pENIeHUs 3a/Jayd, B KOTOPOM pacCyKJICHUE
CTPOMTCSI OT YCJIOBUS K TPEOOBAaHUIO WM OT TPEOOBAHUS K YCIOBUIO;

® COCTaBJIATH IJIAH PELICHUA 3a1a4U;

e  BBIICIATH dTAIlbl PELICHUS 33]1a4U;

® UHTEPIPETUPOBATh BBIYUCIUTEIbHBIE PE3yJbTAaThl B 3aJaye, MCCIEI0BaTh
IIOJIyYEHHOE PELICHHE 3a1a4H;

® 3HaTh PA3IMYUE CKOPOCTEH OOBEKTa B CTOSAYEH BOJE, NMPOTUB TEUEHUS U IO
TEYEHUIO PEKH;

e pelaTh 33J1a4d Ha HAXO0XKJICHHE YaCTH YHCIIAa U YHCIIA IO €T0 YacTH;

e pewmarh 3aJa4d pa3HbIX TUIMOB (Ha pabOTy, Ha MOKYNKH, Ha JABUKEHUE),
CBA3BIBAIOLIUX TPU BEJIUYMHBI, BBIICIATH 3TH BEIUYHHBI 1 OTHOLIEHUSI MEXAY HUMU;

® HAaxXOAUTh MPOLUEHT OT YHCIA, YHCIO [0 MPOUEHTY OT HEro, HaxoJIWTh
IIPOLIEHTHOE CHUKEHUE WIH MTPOLICHTHOE MTOBBIIICHUE BEJINYUHBI,

® pElIaTh HECIOXKHBIE JIOTHYECKUE 3aa4l METOJOM PACCyKICHUN.
B noBceqHeBHOM KNU3HH M NIPH U3YyYE€HHHU APYTHX NPeIMETOB:

® BBIJIBUTaTh TUIOTE3bl O BOBMOXHBIX MPECIbHBIX 3HAUEHUAX UCKOMBIX B 3a/1a4e
BEJIMYMH (JIeJaTh IPUKUAKY).
I'eomerpuueckue ¢purypsol

e OmnepupoBatrh Ha 0a30BOM YPOBHE MOHATHUSIMH T'€OMETPUUECKUX QUTYD;

e U3BJIEKaTh HMH(OPMALMIO O TEOMETPUYECKUX (Urypax, MpPEeACTABICHHYIO Ha
yepTekax B IBHOM BUJIE;

® T[PUMEHATH ISl pelieHUs 3a7ad reoMeTpuyeckue (akTbl, €CIU YCIOBUS HX
NPUMEHEHHUS 33JIaHbl B IBHOM (opMe;

e pemath 3a/la4yl Ha HAXOXJICHHE T€OMETPUUYECKHUX BEJIMYUH MO olpa3lam Wiu
aIropuTMam.
B noBceqHeBHOM KU3HH M NIPH U3YYEHHHU APYTHX NPEIMETOB:

® JCIOJIb30BaTh CBOMCTBA F€OMETPUUYECKUX (PUTYP IIJISl pELEHUsI TUMOBBIX 3a7ad,
BO3HMKAIOIIMX B CUTYalUsIX MOBCEHEBHOM KM3HU, 3a]1a4 MPAKTUYECKOTO COJAEPKAHMUS.
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OTHO1IEeHUS

e OmnepupoBaTh Ha 0a30BOM ypOBHE MOHITUSIMH: PAaBEHCTBO (UTYpP, PaBHBIC
(burypsl, paBeHCTBO TPEYrOJIbHUKOB, MapajlIeIbHOCTh MPSAMBIX, MEPHEHAUKYISIPHOCTh
OPSAMBIX, YIJIbI M€Ky TPSIMBIMU, NIEPIICHIUKYJIAP, HAKIOHHAS, IPOCKIHUS.
B noBceagHeBHOI KM3HU M NPU U3YYEHUH APYTHX MPEAMETOB:

® JCIOJB30BaTh OTHOUIEHHUS ISl PELICHUS MPOCTEHIINX 3a7a4, BOSHUKAIOUIUX B
pEATbHOM KU3HMU.
N3mepenusi u BbIYMCIECHUS

e BpIIonHATE HW3MEPEHUE UIMH, PACCTOSHUW, BEJIWYHWH VYIJIOB, C MOMOUIBIO
UHCTPYMEHTOB JIJIs1 U3MEPEHUN JIJINH U YTJIOB;

® [pUMEHATH GOPMYJIBI IEPUMETPA, IO U 00beMa, TUIONIAN MOBEPXHOCTH
OTJEJIbHBIX MHOTOTPAHHHUKOB ITPU BBIYUCIIEHUAX, KOT/1a BCE JAHHBIE UMEIOTCS B YCIIOBUH;

e npumMmeHATH Teopemy [ludaropa, 6a30BbIE TPUTOHOMETPHUUECKHE COOTHOIICHUS
JUISL BBIYMCJIEHUA UIMH, PACCTOSIHUM, TUIOMIAAEH B IPOCTEUIIINX CIIydasix.
B noBceaqHeBHOI »KM3HU M NIPU U3YyYE€HUH IPYTUX MPEIMETOB:

® BBIYUCIISATH PACCTOSIHUSI HA MECTHOCTU B CTAHJAPTHBIX CUTYalUsIX, TUIOLIATU B
MPOCTEUIINX CITy4asiX, TPUMEHATh (HOPMYJIBI B MPOCTEHIINX CUTYAIMSIX B MOBCEIHEBHON
KU3ZHU.
I'eomeTpuyeckue NoCTPoOCHUA

e 300paxkarh TUIIOBBIE TJIOCKUE (PUTYPBHI U PUTYPHI B IPOCTPAHCTBE OT PYKH U C
MMOMOIIIbIO HHCTPYMEHTOB.
B noBceaqHeBHOI JKM3HU M IPU U3YyYE€HUH APYTUX MPeIMETOB:

®  BBINOJIHATH NPOCTEUIIINE TOCTPOCHUSI HA MECTHOCTH, HEOOXOUMBIE B peaIbHOM
KU3ZHU.
I'eomeTpuyeckue npeodpazoBaHus

e Crpoutb Qpurypy, CHMMETPUUHYIO JIAaHHOHN (PUTYype OTHOCUTEIHLHO OCH U TOUYKH.
B noBceaqHeBHOI »KM3HU M NIPU U3YyYE€HUM APYTUX MPEIAMETOB:

® pacMo3HaBaTh ABMKEHUE OOBEKTOB B OKPYKAIOIIIEM MUDE;

® pacro3HaBaTh CUMMETPUYHBIC PUTYPHI B OKPYKAIOIEM MUPE.
BekTOpbl U KOOPAUHATHI HA IJIOCKOCTH

e OmnepupoBarb Ha 0a30BOM YpPOBHE TMOHSTUSMU BEKTOP, CyMMa BEKTOpPOB,
ITPOU3BEAECHUE BEKTOPA HA YK CIIO, KOOPAUHATHI Ha TUIOCKOCTH;

® ONpeAessiTh NPUONMKEHHO KOOPJAUHATHI TOYKH MO €€ H300pKEHUI0 Ha
KOOPJUHATHOM TTIOCKOCTH.
B noBceaHeBHOI1 JKM3HU M IPU U3YyYE€HUH APYTUX NMPeEIMETOB:

® UCIIOJB30BaTh BEKTOPHI ISl PEIICHUS MPOCTEHINIUX 3aay Ha OMpEe/IeSICHHE
CKOPOCTH OTHOCUTEJIBHOTO JIBUKEHHS.
HcTropust MaTeMaTUKHU

e OnuchiBaTh OT/AEJIbHBIE BBIJAIOMINECS PE3YJIbTaThl, IOJIYYECHHBIE B XOJE
Pa3BUTHSI MATEMATUKU KaK HAyKH;

® 3HATh NpPUMEPhl MaTEMAaTHUUYECKUX OTKPBITUM M HMX aBTOPOB, B CBSI3U C
OTEYECTBEHHOW U BCEMUPHOM UCTOPHUEH;

® [IOHMMATh POJIb MaTEMAaTUKH B pa3BuTuu Poccuu.
MeToabl MaTEMAaTHKH
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e BriOupars noaxoasmuidi U3y4yeHHBIH METOA AJIi PEHIeHHS H3YyYEHHBIX THUIIOB
MaTEMaTUYECKUX 3a]1a4;

e IlpuBoauTh mNpUMEpPHl MAaTEMaTHYECKUX 3aKOHOMEPHOCTEH B OKpYXKarollen
JENCTBUTEIILHOCTH U ITPOU3BEICHUAX UCKYCCTBA.

BbINyCKHUK MOJYYMT BO3MOXKHOCTH HAYYUThCHA B 7-9 Kiaccax s odecrneyeHHs
BO3MOKHOCTH YCHENIHOTO MPOJOJ/LKEeHHs 00pa30oBaHusi HA 0a30BOM H yIUTy0JIEeHHOM
YPOBHSIX
DJIeMEeHTbI TEOPUH MHOKECTB U MATEeMaTHYECKOH JIOTHKH

o Onepuposams® nomsmusmu: onpedenenue, meopema, aKCuoMa, MHOMHCECTBO,
Xapaxkmepucmuku MHONCECmaa, dJleMeHm MHOICeCmea, nycmoe, KOHeuHoe U OeCKOHeuUHoe
MHOIHCECMB0, NOOMHONCECBO, NPUHAOTEHCHOCHb, BKAIOYEHUE, PABEHCTINBO MHOMNCECME;

® u300padcameb MHOJNCECMBA U OMHOWEHUE MHONCECME C NOMOWbIO KDPY208
Dilnepa;

® onpedenimb NPUHAONIEHCHOCHb JIEMEHMA MHOMCECMBY, O00bEOUHEeHUI0 U
nepeceuenuro MHO}CeCcmas,

®  300a8amb MHOMCECMBO C NOMOWDIO NEPEeYUCTCHUS INEMEHMO8, CI08ECHO20
ONUCAHUSL,

® Oonepuposamv NOHAMUAMU.  BbICKA3bIBAHUE, UCMUHHOCMb U JIONCHOCHb
8bICKA3LIBAHUSL, OMPUYAHUE BbICKAZLIBAHUN, ONEepayull HaA0 BblCKA3LIBAHUAMU. U, UIU, He,
VCII08HbLE BbICKA3LIBAHUS (UMNIUKAYUU),

®  CMpoOUmMb 8bICKA3LIBAHUSL, OMPUYAHUS BbICKA3LIBAHUII.
B noBceaHeBHOI JKM3HU M NIPU M3YyYe€HUH APYTHX MPeIMETOB:

® CMpoums Yenouku YMo3aKkoueHUll Ha 0OCHOB8E UCNONb308AHUSL NPABUIL JIOSUKIL,

®  UCNONBL308AMb MHONCECBA, ONEPAYUU C MHONCECMBAMU, UX 2paguuecKoe
npeocmaeienue 0jisi ONUCAHUS PeAbHbIX NPOYECCO8 U S8TIeHULL.
Yucaa

o Onepuposamov NOHAMUAMU: MHONICECMBO HAMYPANbHLIX UYUCET, MHONICECMBO
YenblX Yucel, MHONCECMB0 PAYUOHANIbHBIX YUCe], UPPAYUOHAILHOE HUCTO, K8AOPAMHbLLL
KOpEeHb, MHOICECMBO OelUCMBUMENbHbIX YUCeN, 2eOMempuiecKkas UHmepnpemayus
HAMYPAaIbHbIX, YEblX, PAUUOHATLHBIX, OCUCMBUMENbHbIX YUCE,

®  NOHUMAMb U OOBACHAMb CMBICTI NOUYUOHHOU 3aNUCU HAMYPATILHO20 YUCIA,

® GbLINOJHAMb  BbLIYUCIACHUS, 6 MOM YUCle C UCHONb308AHUEM NPUEMO8
PAYUOHATILHBIX BbIUUCTCHULL,

®  BbINOJHAMb OKPY2IeHUE PAYUOHATILHBIX YUCETL C 3A0AHHOU MOYHOCMbIO,

®  CpasHUBAMb PAYUOHATbHYBIE U UPPAYUOHATIbHBLE YUCIA,

®  NpPeocmasisimb PAYUOHAIbHOE YUCTO 8 BUOe 0eCAMUYHOU OpooU

®  Ynops0ouueamv 4YUCid, 3ANUCAHHblE 8 BUOe OOLIKHOBEHHOU U 0eCAMUYHOU
opobu,

e naxooumv HOJ/] u HOK uucen u ucnonb3oeamos ux npu peuieHuu 3a0a4.
B noBce1HeBHOM KWU3HU M NIPH U3yYE€HHHU APYTHUX MPEIMETOB:

®  NPUMEHAMb NPABULA NPUOTIUNCEHHBIX BbIYUCIEHUL NPU PeUeHUU NPAKMUYeCKUX
3a0a4 u peweHuu 3a0ay opyaux y4eoHvix npeomemos;

4 o
34ecb U fanee — 3HaTb onpegeneHne NoHATUSA, YMEeTb NOACHATb ero CMbIC/, YMeTb UCMOb30BaTb MOHATUE U €ro CBOMCTBA
npuv NPoBeAeHMUM PacCyKAeHUI, A0Ka3aTebCTB, peleHnn 3a4au.
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®  GLINOJIHAMb CPABHEHUEe Pe3yIbMamo8 8bIYUCIEHUL NPU PeueHUU NPAKMUYECKUX
3a0ay, 8 Mom Yucie NPUOTUNCEHHBIX BbIYUCTEHULL,

® COCMasIAmMb U OYEHUBAMb YUCIOBbLE BbIPANCEHUS NPU PEUEeHUU NPAKMUYECKUX
3a0a4 u 3a0a4 U3 Opyeux y4eOHvlx npeomemos,

® 3anucvleamv U OKpYeIsMb YUCILOBble 3HAYEHUs PealbHblX GelUYUH C
UCNONIL308AHUEM PASHBIX CUCTEM UMEPEHUsL.
ToxkaecTBeHHBbIE MPEOOPa30BAHUS

o  Onepuposamv NOHAMUAMU CIENEHU C HAMYPATbHLIM NOKA3amenem, CmeneHu ¢
YenvlM OmpuyamenbHuIM HOKA3amesiem,

®  GLINOIHAMb NPEoOPAZ0BAHUSL YENbIX BbIPANCEHUN. Oelicmeus ¢ 0OHOUIeHAMU
(cnooiceHue, @vluumanue, YMHOMCEHUe), OCUCMBUs C MHO20YIEHAMU (ClodceHue,
gblUUMAHUE, YMHONCEHUE),

®  GLINOJIHAMb PA3NONCEHUE MHO2OUJIEHO8 HA MHONCUMENU OOHUM U3 CHOCO008:
8bIHECeHUe 3a CKOOKY, 2PYNNUPOBKA, UCNOIb308aHUe DOPMYI COKPAUWEHHO20 YMHONCEHUSL,

®  gblOENAMb KBAOPAM CYMMbL U PAZHOCMU OOHOUICHO8,

®  PACKIA0bIBAMb HA MHOJCUMENU KBAOPAMHYIL MPexuieH,

®  GLINOJIHAMb NPEeoOPA30BAHUS BbIPAINCEHUL, COOEPIHCAWUX CMENneHU C YealblMU
OMpUYAMENbHbIMU NOKA3AMENAMU, Nepexooums Om 3anucu 8 8ude CmeneHu ¢ Yeibim
ompuyamenbHbiM noKazamenem K 3anucu 8 guoe opoou;

®  BLINOIHAMb NPeoOPA3068aHUSL OPOOHO-PAYUOHATLHBIX BLIPANCEHUIL: COKPAWEHUE
Opobeli, npusedeHue aneebpaudeckux O0pobell K obwemy 3HaAMeHamenio, ClONCeHUe,
VMHOJICEHUe, OelleHUe aneedopauyeckux opobell, 8038edeHUe aneedopauyeckol o0poou 6
HAMypanioHyo U Yyeiyo OmpuyamenvHyo CImenenb;

®  BLINOJIHAMb NPEoOPA30BAHUSA BLIPANCEHUL, COOEPHCAUUX KBAOPAMHbIE KOPHU,

® guldenamb Keaopam CYMMbl UIU PASHOCMU O8YUNIEHA 6 BblPANCEHUSX,
cooeparcauiux KeaopamHvle KOpHu,

®  GLINOJIHAMb NPEoOPA30BAHUS BLIPANCEHUL, COOEPHCAUUX MOOYTb.
B noBceHeBHOM KNU3HU M NIPH U3yYE€HHHU APYTHUX NMPEIMETOB:

®  GLINONHAML NPeodpPaAs’06aHusi U Oeucmseusi ¢ YUCIAMU, 3ANUCAHHLIMU 8
CMAaHOApPMHOM 8UOe;

®  BLINOJIHAMb NPEoOPA30B8AHUS A2eOPAULECKUX BbIPANCEHUL NPU PeueHUU 3A0aY
Opyaux yueOHvix npeomemos.
YpaBHeHMs M HEPABEHCTBA

o Onepuposamv NOHAMUAMU: YpABHEHUe, HEePABEHCME0, KOPEHb YPABHEeHUs,
peulenue HepageHcmed, pPASHOCUNbHbIe YPAasHeHUus, 001acmb onpedeseHus ypasHeHUs
(HepageHcmaa, cucmemul YpAGHEeHULL UL HEPABEHCME),

® pewams JuHelHble YPAGHEHUs U YPABHEHUsl, CBOOUMbLE K JIUHEUHbIM C NOMOUWBIO
MOIHCOECMBEHHBIX NPEoOPA308AHUL,

® pewamsb KEaOpamHvle YPAGHEHUs U YPABHEHUs, CB800UMble K K8AOPAMHLIM C
HOMOWBIO MOACOECNBEHHBIX NPE0OPA308aAHULL,

® peuwamsb OpOOHO-TUHELIHbIE YPAGHEHUSL,

® pewams npocmeluiue  UPPAYUOHAIbLHBIE  YDABHEHUS  8UOA f(x)=a,
JT00 =909 ;

® peuams YpasHeHUsl 8Udd x"=a ;
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® pewamv YpasHeHus CHOCOOOM pA3NONCEHUS HA MHONCUMENU U 3aMeHbl
nepemMeHHOU;

® UCNOIBL30BAMbL MemOO UHMEPBANo8 Ol peuleHuss yeivlx U OpoOHO-
PAYUOHATIbHBIX HEPABEHCNG,

® pewiams NUHEUNble YPAGHEHUs U HEPABEHCMEA C NAPAMEempPamu,

® pewams HeCl10CHble K8AOPAMmHble YPAGHEHUSL C NAPAMEMPOM,

®  peuams HeCl0MHCHbIE CUCTEeMbL TUHEUHbIX YPABHEHUL C NAPAMEempamu;

® peuiams HeC10XHCHblEe YPAGHEHUSL 8 YEIbIX YUCTAX.
B noBceHeBHOM KU3HU M TIPH U3YYE€HUH APYTrUX NMPeAMETOB:

® cocmasnamv U peulams JUHeUnble U Keaopamuvle YpasHeHusl, YPagHeHus, K HUM
C800AWUECs, CUCTNEMb] TUHEUNbIX YPABHEeHUl, HEepaABeHCmE NpU peueHuu 3a0ad Opyaux
VUEOHBIX NPeOMemos;

®  BBINONHAMb OYEHKY Npasoonooodus pe3yibmamos, Noayuaemvlx npu peuleHuu
JIUHEUHbIX U KBAOPAMHBIX YPAGHEHUU U CUCeM JIUHEUHbIX YPAGHEeHUU U HepageHCcms npu
peuenuu 3a0ad Opy2ux y4eoOHblx npeomemos;

® guIOUpamb COOMEEMCMEYIowue YPAaeHeHUs, HepaseHCmea Ul Ux cucmemsl 0
COCMABNeHUsL MAMEMAmMU4ecKol MoO0eu 3a0aHHOU PealbHOU CUMYayuy Uiy NPUKi1aoHou
3aoayu;

® yMemb  UHMEPNPEemupo8amsv — NOJYYEHHbIU  NpU  peuleHuu  YpPaeHeHus,
HepaseHCcmea Uiy CUCmemMsl pe3yibmam 8 KOHMeKCme 3a0aHHOU peanbHol CUmyayuy uiu
NPUKTIAOHOU 3A0aYU.
DOyHKUNHA

e Onepuposamsb NOHAMUAMU. DYHKYUOHANbHASL 3A6UCUMOCMb, (DYHKYUS, 2papuK
@dyukyuu, cnocobvl 3a0anusi QYHKYUU, apeymeHm u 3HayeHue QYyHKyuu, o00.1acmo
onpeoenenuss U MHOMCECMBO 3HAYEHUU QYHKYuu, HyIu @QYHKYuY, npomedxsCcymxu
3HAKONOCMOAHCMBA, MOHOMOHHOCMb (DYHKYUU, YeMHOCHb/HEeYemHOCMb QYHKYUU,

o cmpoumb 2paguku  JTUHEUHOU, K8AOPAMUYHOU  (QYHKYul, O0Opamuou

NPONOPYUOHATLHOCIU, DYHKYUU 8UOA: y = a+Lb vy =~Ixy=3¥x, y=|x
X+

® Ha npumepe K8AOPAMU4HOU YHKYUU, UCNOIL308AMb NPeodPA308aHUs cpaPUKa
@yuxyuu Y=F(X) o2 nocmpoenus epaguxos gynxyuii y - af (kx+b)+c ;

® CcoCcmaenamv YPAasHeHusi NPAMOU NO 3A0AHHbIM YCIOBUAM: NPOXooauell depes
08e MOUYKU C 3A0AHHLIMU KOOPOUHAMAMU, NPOX0Osuwjel uepe3 OAHHYI0 MOUKY U
napaniienbHou OaHHOU NPAMOUL;

® uccredosamv QYyHKYUIo no ee epaguxy;

®  HAXOOUMb MHONCECMB0 3HAYEHULl, HYIU, NPOMENCYMKU 3HAKONOCMOAHCMEA,
MOHOMOHHOCMU K8AOPAMUYHOU PYHKYUU,

® onepupogamv  NOHAMUAMU.  NOCLEO08AMENbHOCMb,  ApUPMemuyecKast
npozpeccusi, 2e0MempuyecKas NPoepeccusl,

® pewams 34044l HA APUPDMEMUYUECKYIO U 2EOMEMPUYECKYIO NPOSPECCUTO.
B noBceaHeBHOM KM3HU M IPH U3YYEHUH APYTUX MPEIMETOB:

®  UIIIOCMPUPOBAMb C NOMOWBIO 2PAPUKA PEalbHYI0 3a8UCUMOCTb UTU NPOYEcC
1O UX XAPAKMePUCMUKAM,

®  UCNONB308AMb CBOUCMEA U 2pAUK K8AOpaAmMudHou @YHKYuu npu peuleHuu
3a0a4 u3 Opyaux y4eOHvIX npeomemos.
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TekcTOBBIE 321aYH

o Pewamsv npocmovle U CI0JCHblE 3A0ayYU PA3HBIX MUNOS, A MAKdHce 3a0ayu
NOBLLULEHHOU MPYOHOCTU,

®  UCNONBL308AMb PA3HBIE KPAMKUE 3ANUCU KAK MOOeU MEKCMO8 CILONCHbIX 3a0a4
0J151 NOCMPOEHUST NOUCKOBOU CXeMbl U peeHUs 3a0ay;

®  pazuuams Mooeib MeKCma u MoO0elb peuleHus 3a0ayu, KOHCMPYUposams K
OOHOLL MOOEIU PeUleHUsl HECIOHCHOU 3A0ayU pa3Hble MOOEIU meKcma 3a0ayu,

® 3HaMb U NpUMeHAmb 00a cnocoba Noucka peuwienus 3a0ad (om mpedo8anus K
VCI08UIO U OM YCI08USL K MPebOBAHUIO);

®  MO0enUpOsaAmb PACCYHCOCHUS. NPU NOUCKe peuleHUs 3a0ay ¢ NOMOwbio epag-
cxemol,

®  BblOEIANMb dMANbL peuleHust 3a0aiu U COOEPHCAHUE KAHCO020 dMAand,

® yumemb 8bLOUPAMbG ONMUMATILHBIL MEMOO PeuleHus 3a0ayu U 0CO3HABAMb 8blO0D
Memood, paccmampusams pa3iudnble Memoosl, HAX0OOUMb Pa3Hble peuleHus 3a0ayu, eciu
B03MOIHCHO;

®  QHAIU3UPOBAMb 3AMPYOHEHUS. NPU PeuleHUlU 3a0ay;

®  GLINONHAMbL  pA3UdHble — NPeodpPa308aAHUs NpeonodCceHHOl  3a0adu,
KOHCMPYUPOB8AmMsb HOBble 3a0a4u U3 OAHHOLL, 8 MOM YUCle 0bOpammubie;

®  UHMEPNPemuposams BbIYUCIUMEIbHbIE Pe3YIbmamsl 6 3adaue, UCCIe008amb
NOJIYYeHHOe peuleHue 3a0a4u;

®  QHATUBUPOBAMDb BCEBO3MONCHLIE CUMYAYUU B3AUMHO20 DPACHOLONCEHUS O8YX
00beKMOo8 U UBMEHeHUe UX XAPAKMEPUCTUK NPU COBMECMHOM OBUNCEHUU (CKOPOCMb,
8peMsl, paccmosiHue) npu peuleHuy 3a0ay Ha 08UdICeHUe 08YX 00bEKMOo8 KaKk 8 0OHOM, MAaK
U 8 NPOMUBONOJIONCHLIX HANPABIEHUSIX,

®  UCCNIe008aMb BCEBO3MONCHBIE CUMYAYUU NPU PelleHUU 3a0ay Ha OBUICEHUE NO
peKe, paccmampuéanms pasHvle CUCHeMbl OMCHema,

® pewams pazHoobpa3Hble 3a0adU «HA YACMUY,

® pewamsb U 000CHOBLIBAMb CB0E peuleHUe 3a0ay (8blOesIMb MaAMeMamuiecKyo
OCHOBY) HA HAXO0JICOeHUe 4acmu YUCia U YUCIAd NO e20 YACmU HA OCHOBE KOHKPEMHO20
cmoleaa Opoou,

®  0CO3HABAMD U 0OBSACHAMb UOCHMUYHOCb 3A0AY PA3HLIX MUNOS, CEA3blEAIOUJUX
mpu eiudunvl (Ha pabomy, HA NOKYNKU, HA OBUDdICEHUE), 8blOeNsIMb MU GEeIUHUHbL U
OMHOULEHUSI MeHCOY HUMU, NPUMEHAMb UX NpU peleHuu 3a0ai, KOHCMPYUpo8ambv
cobcmeenHbvle 3a0ay YKA3AHHbIX MUNO8,

® grademv OCHOBHLIMU MeMOOAMU peuleHusi 3a0ay Ha CcMecu, CHI1aebl,
KOHYEeHmpayuu,

® pewams 3a0a4u HA NPOYEHMbl, 6 MOM UUCTe, CIOICHbIE NPOYEHMbl C
000CHOBAHUEM, UCNOJIL3YSL PA3HbIE CNOCOObL,

® pewams JocudecKue 3a0ayu PAasHLIMU CHOCOOAMU, 8 MOM Hucie, ¢ 08YyMs
onoxamu u ¢ mpemsi O10KaAMU OAHHBIX ¢ NOMOWBLIO MAOIUY;

® pewams 3a0a4u NO KOMOUHAMOPUKE U Meopuu 6eposmMHOCMel HA OCHO8e
UCNOIb308AHUS U3YUEHHBIX MEeMO0O08 U 0OOCHOBLIBAMb pelleHUe;

®  peuams HeCI0NCHbLE 3A0a4U N0 MAMEMAMUYECKOU CIMamucmuKe;
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® o61a0emb  OCHOBHLIMU  MEMOOAMU  peuleHUus  CIOJCemHublX  3a0au:
apugmemuyueckuti,  aneebpauveckuti, = nepebop  8APUAHMO8,  2eOMempPUYECKUl,
epaghuyeckull, NPUMeHAMb UX 8 HOBbIX NO CPAGHEHUIO C U3YUEHHLIMU CUMYAYUSIX.
B noBceqHeBHOM KVU3HH M NIPH U3yYEeHNH APYTHX NMPeIMETOB:

® guldenamb NpuU peuleHul 3a0a4 XapakmepucmuKky paccmampusaemou  3aoaue
cumyayuu, OmMIUYHbIE OmM peanrbHblX (me, Om KOMOPbIX aAOCMPALUPOBAIUCY),
KOHCMPYUpo8ams HOBble CUMYAyUu C Y4emom dmux XapaKmepucmux, 8 YacmHocmu, npu
peuleHuu 3a0ay Ha KOHYeHmpayuu, y4umsleams nIOMHOCHb 6euiecmea;

® pewamsb U KOHCMPYUPOBAMb 3A0A4U HA OCHOBE PACCMOMPEHUS pPeanbHblX
cumyayuii, 8 KOMopwIX He Mpedyemcs MOYHbLU bIYUCTUMENbHBI De3YIbMam,

® pewiamsb 3a0a4u HA OBUdCEHUE NO peKe, PACCMAMPUBAs pPAa3Hble CUCHeMbl
omcyema.
CTaTuCTHKA M TeOPUSsI BEPOSITHOCTEM

o Onepuposamv NOHAMUAMU. CMOIOYAMbBIE U KPY20Bble OUASPAMMbL, MAOIUYbI
OaHHBIX, cpedHee apugmemuyeckoe, MeOuawa, Haudoabuiee U HaAUMEHbUee 3HAYEHUS]
8bIOOPKU, pA3MAX 6blOOPKU, OUcCnepcus U CMmaHOapmHoe OMKIOHeHUe, CAVYalHAs
UBMEHYUBOCIND,

® u3zenexamsv uHgoOpmayuio, TPEJICTABICHHYI0 B TaOJWIlaX, Ha JUarpammax,
rpadukax;

® cocmasnamv mabauysl, CMPoOUmMs OUASPAMMbL U 2PAPUKU HA OCHOBE OAHHBIX,

® onepupogamv NOHAMUAMU. DAKMOPUAL YUCIA, NEPEeCMAHOBKU U COYemAaHus,
mpeyzonvruk lIlackans;

®  NIPUMEHAMb NPABUIO NPOU3BEOEHUS. NPU PeUleHUU KOMOUHAMOPHBIX 3A0a4,

® onepupogamv NOHAMUAMU: CIYYAUHBIL ONbIM, CAVYAUHBIN 6bl100p, UCNbIMAHUE,
aNeMeHmapHoe ciyuatiHoe coovimue (Ucxoo), Kiaccuieckoe onpeoeieHue 8eposmHoCmu
CIYUauHo020 cobbimus, Onepayu Hao CIY4auHbIMU COOLLMUAMU,

®  npedcmasnams UHGOPMayuio ¢ NOMOwbIo Kpy2o8 Jinepa,

® pewamb 3a0a4u HA BLIYUCIEHUE BEPOSMHOCMU C NOOCYEMOM KOAUYeCmed
8aPUAHMOE C NOMOUBIO KOMOUHAMOPUKU.
B noBceHeBHOM KNU3HU M NIPH U3yYE€HHHU APYTHUX NMPEIMETOB:

® u3eIEKAMb,  UHMEPNpemuposams U  Npeobpazosvieamv  UHGoOpMayuo,
MPE/ICTAaBICHHYI0 B Ta0iWIlax, Ha AuarpaMmax, rpadukax, OTPa)Kalollyld CBOWCTBA U
XapaKTEPUCTHKHU PEATbHBIX MPOIICCCOB M SBICHHUIA;

® onpedenamv CMAMUCMUYECKUe Xapakmepucmuky 6vl00poK no mabauyam,
ouazpammam, 2pagukam, 6bINOIHAMb CPAGHEHUE 6 3A8UCUMOCMU OmM Yeau pPeuleHus]
3a0avu,

®  OYeHUBAMb BEPOSIMHOCb PEAIbHLIX COOLIMULL U A6TEHULL.
I'eomeTpuueckue purypsi

o  Onepuposamsb NOHAMUAMU 2EOMEMPULECKUX u2yp;

® u3gneKamv, UHMEPNpPemuposams U npeobpa3oevleamv UHGoOpMayurw o
2eomempuieckux ueypax, npeocmasieHHyI0 Ha Yepmextcax,

® npumeHsAmMb 2eomempuieckue ¢hakmel 01a peuwleHus 3a0ay, 6 MOM Hucie,
npeonona2aruux HecKOJIbKO Wa208 peuleHusl,

* dopmyruposams 8 npocmeuwux CIy4aax ceoUCmea u npusHaKy gueyp;

®  00KA3bIBAMb 2EOMEMPUUECKUE YMBEPHCOCHUSL,
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® grademv CMAHOAPMHOU Klaccugurxayuelu NioCKUx ueyp (mpeyeoivHuKos u
Yemblpexy20bHUKOSB).
B noBceHeBHOM KM3HM ¥ IPH U3YYEHUHU APYTUX MPEIMETOB:

®  UCNONB308AMb  CBOUCMBA 2eoMempudeckux ueyp 01a peuwieHus 3anad
MPAKTUYECKOTO XapaKTepa U 3a/1a4 U3 CMEKHBIX JUCITUTIINH.
OTHOIEeHUs

o Onepuposamv NOHAMUAMU. PABEHCMBO QUIYp, pasHvle @OUeypbl, PAGEHCMBO
Mpey2oNbHUKOS, NAPALIelbHOCMb NPAMbBIX, NEPNEeHOUKYIAPHOCIb NPAMBIX, Yeilbl MeHCOy
NPAMbIMU, NEePREeHOUKYIAP, HAKIOHHAS, NPOeKyus, noooodue gueyp, nodobduvie ueypul,
Nn000OHbIe MPey2OSIbHUKU,

o npumensms meopemy Daneca u meopemy o NpONOPYUOHATLHLIX OMPEIKAX NPU
pelenuu 3a0au,

®  Xapakmepu3oeamv 63AUMHOE PACNONONCEHUE NPAMOU U OKPYICHOCHMU, O8YX
OKpYJHCHOCMEU.
B noBceHeBHOM KNU3HU M TIPH U3yYE€HHH APYTHUX NMPEIMETOB:

®  UCNONB308AMb OMHOWEHUS Ol peuleHus 3a0ad, GO3HUKAIOUWUX 6 DealbHOU
HCUBHUL.
N3mepeHusi u BHIYUCIEHUS

o  Onepuposams npedcmagieHusmu o OiuHe, nIowaou, ooveme KaKk 8eaTUUUHAMU.
llpumename meopemy Ilughacopa, ¢opmyner nrowaou, obvema npu pewenuu
MHO20UIA208bIX 30044, 6 KOMOPbIX He 6ce OaHHble NpeoCmasieHvl S6HO, a mpedyom
BbIYUCTEHUL, Onepupo8amsv 6oJiee WUPOKUM KOIUYECMBOM GOpMyn ONUHbL, NIOWAoU,
obvema, GuLIYUCTAMb  XAPAKMEPUCMUKU — KOMOuHayui  @ueyp  (OKpyscHocmel U
MHO20Y20/IbHUKOB) ~ BbIYUCIAMb — PACCMOSAHUA — MexcOy — Queypamu,  NpuMeHsmy
mpu2oHoMmempusecxkue hopmynvt i GbIYUCTIEHUL 8 DOlee CLONHCHBIX CLYYASX, NPOBOOUMb
BLIYUCTEHUS HA OCHOBE PABHOBEUKOCIU U PABHOCOCMABIEHHOCU,

®  11POBOOUMb NPOCHIbLE BbIYUCTCHUS HA 00bEMHBIX MENAX;

* chopmyruposamo 3a0auu Ha 8bINUCIEHUE ONIUH, NaoWadell U 00beMo8 U peuams
Ux.
B noBcenHeBHOM KU3HU M TIPH U3yYe€HHH APYTHUX NMPEIMETOB:

®  1POBOOUMb GLIUUCIEHUS HA MECTMHOCTU,

® npumeHsAmMb POPMYIbl NPU BLIYUCTEHUAX 8 CMENCHBIX Y4UeOHbIX npeomemax, 8
OKpYyHcaowert 0eucmeumeibHoOCm.
I'eomeTpuyeckne NoCTpoeHU

o Uzobpaxcamev ceomempuueckue @ueypbl N0 MeEKCMOBOMY U CUMBOTbHOMY
ONUCAHUIO,

® CBOOOOHO ONEPUPOBAMb YEPMENCHLIMU UHCMPYMEHMAMU 8  HECLONCHBIX
CIYuasx,

®  GLINOJIHAMb NOCMPOCHUS MPEY2OTbHUKOS, NPUMEHAMb OMmOelbHble Memoobl
NOCMPOEHUll YUpKylem U JUHEUKOU U Npo8ooums npocmeluiue UCCLe008aHUS YUCIA
peutenut,

® u3z00padicamv mMunogvle NIOCKUe @ueypbl U 00beMHble Mmeld ¢ HOMOUBIO
NPOCMeEUUUx KOMNbIOMEPHBIX UHCTPYMEHMOB.
B noBce1HeBHOM KNU3HU M NIPH U3YYE€HUH APYTUX NMPeAMETOB:
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®  GLINOIHAMb HNpOCMeluue NOCMPOEeHUsT HA MeCMHOCMU, HeobXxooumvle 6
PEeAIbHOU JHCUHU,

®  OyeHUBaAmMb PaA3IMEPbl PEANbHBIX 0OBEKMOE OKPYAHCAIOULe20 MUPA.
IIpeoGpazoBanust

o Onepuposamsv noHamuem O8UdCEHUsI U NpeoOdPA308anusi No0oOUs, 61adenbv
npuemMamy nOCmpoeHus uayp ¢ UCNOIb308aHUEM OBUICEHUN U NPeodPA308aHULl NOO0OUS,
NPUMEHAMb HONYYEeHHble 3HAHUSL U ONbIM NOCMPOEHUNl 8 CMEJCHbIX NpeoMemax u 8
PEANbHbIX CUMYAYUAX OKPYHCAIOUIE20 MUPA,

e cmpoums Gueypy, n000OHYI0 OAHHOLU, NOJL30BAMbBCIL CEOUCMBAMU NOOOOUS 0I5
000CHOBaHUsA CBOLICME uyp;

®  NpUMEHAMb C8OUCMBA 0BUNCEHUU OJIs1 NPOBEOeHUsl NPOCMeUuUx 000CHOBAHUI
ceoticmea ghuzyp.
B noBceHeBHOM KMU3HU M TIPH U3yYE€HHH APYTHUX MPEIMETOB:

®  NPUMEHAMb CBOUCMEA OBUNCECHUU U NPUMEHSAMb nooodue OJisi NOCMPOEeHUl U
BbIUUCTICHUU.
BekTopbl M KOOPAMHATHI HA MJIOCKOCTH

o  Onepuposams NOHAMUAMU BEKMOP, CYMMA, PASHOCMb 8eKMOPO8, NPOU3BEOEHUe
BEKMOpPA HA YUCTO, Y20l MeHCOy BeKmMOpamu, CKAIApHOe Hpou3eedeHue 6eKmopos,
KOOpOUHAmul HA NIOCKOCMU, KOOPOUHAMbL 6eKMOPA,

®  GLINOIHAMY OeliCMEUs HAO 8EKMOPaMU (C0JHCeHUe, BblUUMAaHUe, YMHONCEHUEe HA
YUCTI0), BLIUUCTIAMb CKANISIPHOE NPOoU3gedenue, Onpeoeiims 8 NpoCmetuuux Ciyyasx 2o
MedHcOy 8eKMOpamUl, GbINOJHAMb PA3NIONCEHUe BeKMOPA HA COCMABIAIouUe, NPUMEHAMD
NOJYYUeHHble 3HAHUS 8 (Pu3UKe, NONb308AMbCS POPMYIOU BLIMUCIEHUS PACCIOSHUS MENCOY
MOYKAMU NO U3BECMHBIM KOOPOUHAMAM, UCNONb308AMb YPAGHEHUs ueyp OJisl peueHus
3a0ay;

®  NpUMEHIMb EKMOPbL U KOOPOUHAMbL OJIS PEUleHUsl 2eOMEeMPULEeCcKUx 3a0a4 Ha
8blUUCTEHUE ONUH, Y2Tl08.
B noBcenHeBHOM KU3HU M TIPH U3yYe€HHH APYTHUX NMPEIMETOB:

®  UCNONB308AMb NOHAMUS BGEKMOPO8 U KOOpOUHam OJisl peuieHus 3a0ay no
Qu3zuke, ceocpaguu u Opyeum yueoHvim npeomema.
Hcropust MaTeMaTUKHU

o Xapakmepuzosamv  6KNA0  GLIOAIOWUXCA  MAMEMAMUKO8 8  pa3eumue
MAmMeMamuKy U UHbLX HAYYHbIX obaacmetl,

®  NOHUMAMb PONb Mamemamuxu 6 pazsumuu Poccuu.
MeToabl MaTeMAaTHUKH

o Ucnonv3ys usyuenHvle Memoovl, NPo8oOUms O00KA3AMENbCMEO, GbINOIHAMD
onposepaicenue;

® gulOUpamev  U3VUEHHble  MemoObl U UX KOMOuHayuu Ol peuleHus
MamemamuyecKux 3a0a4,

®  UCNONB308AMb MameMmamuyecKue 3Hauus OJisl ONUCAHUSL 3AKOHOMepHOoCmell 8
OKpYHCarouers 0eticmeumenrbHOCMU U NPOU3BEOCHUX UCKYCCMEA,

® npumMeHsmb  Hpocmeluiue - NPoOSPAMMHBIE — CPeOCmed U INEeKMPOHHO-
KOMMYHUKAYUOHHbBIE CUCTEMbL NPU PeUleHUU MAMeMamuieckux 3a0adu.
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BhINyCKHMK MNOJYYUT BO3MOKHOCTH HAYYMTHCHA B 7-9 Kjaccax JJf yCHENIHOTO
MPOAOJIKEHUsI 00pa30BaHUs HAa YIJIy0JJeHHOM YPOBHe
JJIeMEHTbI TEOPUH MHOKECTB M MATEMAaTHYECKOM JIOTUKH

e (CBOGOZHO  ONEPUPOBATH  MOHATHSMH:  MHOXKECTBO,  XapaKTEePHUCTHKH
MHOXXECTBA, 3JIEMEHT MHOXXECTBa, IIyCTO€, KOHEYHOE M OECKOHEUYHOE MHOXKECTBO,
MOJIMHOXECTBO, IPUHAJICKHOCTh, BKIIIOUEHHE, PABEHCTBO MHOXECTB, CIIOCOOBI 3aJlaHue
MHOKECTBA;

® 33/1aBaTh MHOKECTBA Pa3HbIMU CIIOCO0AMHU;

® TIPOBEPSTH BBHINOJHEHUE XaPAKTEPUCTUIECKOTO CBOMCTBA MHOKECTBA;

e CBOOOJHO ONEPUPOBATH MOHATUSMU: BBICKAa3bIBaHUE, UCTUHHOCTh M JIO)KHOCTh
BBICKQ3bIBAHUS, CJIOKHBIE W TMPOCThIE BBICKA3bIBAHUS, OTPULIAHHE BBICKA3bIBAHMIA;
UCTUHHOCTh W  JIOKHOCTb YTBEPXKIEHHS M €ro OTPULIAHUA, OIEpalUu  HaJ
BBICKA3bIBAaHUSIMU: U, I, HE; YCIIOBHBIC BHICKA3bIBaHUS (MMILIUKAIIWN);

® CTPOUTH BHICKA3bIBaHMS C MCTIOIB30BAHMEM 3aKOHOB aJreOphl BRICKA3bIBAHUH.

B noBceaqHeBHOI »KM3HU M NIPU U3YyYE€HUH IPYTUX MPEIMETOB:

® CTPOUTH PACCYKJICHUS HA OCHOBE MCIOJIL30BaHUS MPABUII JIOTHKH;

® 1CIOJIb30BaTh MHOXKECTBA, OINEpallM C MHOXECTBaMH, HX Tpaduueckoe
MPEJICTABIICHUE [IJIs OMHCAHUS PEaIbHBIX IMPOIECCOB W SIBJICHUM, MPU PEIICHUHU 3a7a4
JIPYTUX y4€OHBIX IPEAMETOB.

Yucaa

e (CB0OOOIHO OMEpPUPOBATH MOHATUSMH: HATypaJbHOE YHCJIO, MHOXKECTBO
HATypaJbHBIX YHWCEJ, IEJI0€ YHUCJIO, MHOXXECTBO II€JIBIX YHCEJ, OOBIKHOBEHHAas JpOoOb,
JecsATUYHAs JpoOb, CMEIIAHHOE YKCIIO, PAIIMOHATLHOE YHCIIO, MHOKECTBO PAIIMOHATBHBIX
qyucesl, UppalMoOHaIbHOE YUCIIO, KOPEHb CTENEHU N, ACHCTBUTEIBHOE YHCIIO, MHOKECTBO
NEUCTBUTEIBHBIX YHUCEN, TEOMETPUYECKas WHTEPHpPETAlUsl HATypaIbHBIX, UEJbIX,
palMOHAIIBHBIX, IEUCTBUTEIbHBIX YHCEN,

® T[IOHMMAaTh U OOBSCHATH PA3HUIY MEXKIY TMO3UIIMOHHOW M HEMO3UIIMOHHOU
CHUCTEMaMU 3aluCHy YUCET;

® TIEPEBOJUTH YKCIIA U3 OJTHON CUCTEMBI 3aITUCH (CUCTEMBI CUMCIICHHUS) B IPYTYIO;

® JIOKa3bIBaTh U MCIMOJIb30BAaTh MPU3HAKU AEIUMOCTH Ha 2, 4, 8, 5, 3, 6,9, 10, 11
CYMMBI ¥ TPOU3BEICHUS YUCEN MPH BHINIOJHEHUH BBIYUCICHUHN U PEIICHUU 33]1a4;

® BBINOJHATH OKPYIJICHUE PALIMOHANBHBIX U UPPALMOHAIBHBIX YKCEI C 3aIaHHOM
TOYHOCTBIO;

® CpaBHMBATH JEHCTBUTEIBHBIC YKCIIA PA3HBIMU CIIOCOOAMU;

® VYIOPSIOYMBATH 4YHUCJA, 3alMCaHHbIE B BHUAE OOBIKHOBEHHOW U JIECSITUYHOU
IpoOu, YKclia, 3aliCaHHbIe C MCMOJIB30BaHUEM apHU(PMETHYECKOTO KBAJIPATHOTO KOPHS,
KOpHEH cTerneHu OoJibiie 2;

e naxoauth HOJl u HOK uwncen pasHbiMu crioco0amMu M HCMOJIb30BAaTh UX MPU
pelieHuu 3aaay;

® BBINIOJHATH BBIYMCICHUS W NpeoOpa3oBaHUsl BbIPAXKEHUH, COJEPHKAITUX
NEeWCTBUTEIBHBIC YKCIIa, B TOM YHCIIe KOPHU HATYpPaIbHBIX CTEIICHEH.

B noBceqHeBHOI »KM3HU M NIPU U3YyYE€HUH IPYTUX MPEAMETOB:

5 o
34ecb U fanee — 3HaTb onpegeneHue NoHATUA, 3HaTb U YMETb A,0Ka3blBaTb CBOMCTBA (NPU3HAKK, €C/IM OHU eCTb) MOHATUA,
XapaKTepu3oBaTb CBA3M C APYIMMU NOHATUAMM, NPEACTaBAAs O4HO NOHATUE KaK YacTb LLe/IOCTHOrO KOMMAEKCa,
MCNO/b30BaTb MOHATME M €ro CBOMCTBA NPUY NPOBEAEHUM PACCY>KAEHUI, 0KA3aTe/bCTB, PeLleHnn 3a4au.
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®  BBINOJIHATH U OOBICHATH PE3yNbTaThl CPABHEHUS PE3YIbTaTOB BHIYMCICHUN TIpU
pELIEHNN MPAKTUYECKUX 3a]ad, B TOM 4YMCIE NPUOIMIKEHHBIX BBIUMCICHHUN, UCIOJB3YS
pa3HbI€ CIIOCOOBI CPaBHEHMUI;

® 3alHCHIBATh, CPABHUBATH, OKPYIJIATH YUCIIOBBIC JAHHBIC PEAJIBHBIX BEIMYHUH C
WCIIOJIb30BAaHUEM PA3HBIX CUCTEM U3MEPEHUS;

® COCTaBJISAITh M OLEHUBATH PA3HBIMU CIIOCOOAMH YHUCJIOBBIE BBIPAXKEHHS NpPHU
pPELIEHNH NPAaKTUYECKUX 3a7a4 U 3a/1a4 U3 APYruX y4eOHbIX MPEIMETOB.

ToxkaecTBeHHBbIE NIPeodpazoBaHus

e (CBoOOAHO omepupoBaTb MOHATUSAMH CTENEHM C LEIbIM M JPOOHBIM
[IOKAa3aTelIeM;

® BBINOJIHATH JIOKA3aTE€JIbCTBO CBOMCTB CTENEHU C MLEJIbIMH U JPOOHBIMU
ITOKA3aTEeISIMU;

® ONEpUPOBATH IMOHATUSAMU «OJHOWICH», «MHOTOWIEH», «MHOTOWIEH C OJHOU
INEPEMEHHOI», «MHOTOWIEH C  HECKOJIBKUMHU IEPEMEHHBIMU»,  KO3(PPUIMEHTHI
MHOTOWJICHA, «CTaHJAapTHAs 3allCh MHOTOYJIEHA», CTEIIEHb OJHOYICHA U MHOTOYJICHA,;

e CBOOOJHO BIAAETh NpPUEMaMU MpeoOpa3oBaHUA LEIBIX U JApPOOHO-
pPaLMOHAIIBHBIX BBIPAKECHUM;

® BBINOJHATH PA3JIOKEHUE MHOTOWICHOB Ha MHOXKUTEIU Pa3HbIMU CIIOCOOaMu, ¢
MCIIOJIb30BAaHUEM KOMOMHAIMI Pa3IMYHbIX IPUEMOB;

e HCIOJIB30BaTh TeopeMy Buera m Tteopemy, oOpaTHyro Teopeme Buera, nis
IIOMCKa KOpHEW KBAaJAPAaTHOIO TPEXWICHAa W Ul pEelleHus 3ajJad, B TOM 4ucCie 3a7ad C
[1apaMeTpaMy Ha OCHOBE KBAaJAPATHOI'O TPEXUJICHA;

®  BBINOJIHATH JEJICHUE MHOTOWIEHA HA MHOTOYJIEH C OCTAaTKOM,;

® JJOKa3bIBaTh CBOWCTBA KBAJAPATHBIX KOPHEW U KOPHEWN CTENEHU NN,

® BBINOJHATh NPEOOPA30BaHUsI BBIPAKEHUN, COJAEPXKAIIMX KBAJpAaTHbIE KOPHH,
KOpPHH CTEIIECHU N,

e CcBOOOJHO ONEPUPOBATH MOHATHIMH «TOXKIECTBOY», «TOKJIECTBO HA MHOKECTBEY,
«TOXJIECTBEHHOE MPE0OPa30BAHUEN;

® BBIIOJHATH  pa3iMyHble  MpeoOpa3oBaHUs  BBIPAXKEHHH,  COJAEpIKaILUX

MO,Z[YHI/I.(JF)‘ = x*

B noBceaHeBHOM KU3HU M NIPU U3YYECHUH APYTUX MPEAMETOB:

® BBINOJHATH MNpPeoOpa3oBaHMsI M JEUCTBUS C OYKBEHHBIMU BBIPAKECHUSIMH,
YHCIIOBbIE KOA((UIIMEHTHI KOTOPBIX 3alIMCaHbl B CTAHIaPTHOM BUJIE;

® BBINOJIHATH NPeoOpa30BaHUsl PAllMOHAJIBHBIX BBIPAKEHUHN NMPHU pEIICHUU 3adad
APYTUX Y4EOHBIX MTPEIMETOB;

® BBINOJHATH MPOBEPKY MPABAONOA00MS (HU3MUECKUX U XUMUYECKHX (DopmMyn Ha
OCHOBE CpPaBHEHUS Pa3MEPHOCTEN U BAJICHTHOCTEM.
YpaBHeHUS U HEPABEHCTBA

e (CB00OOIHO OmMEpUpPOBAThH MOHATUSMU: YPAaBHEHHUE, HEPABEHCTBO, PABHOCUIIbHbBIC
YpaBHEHHSI U HEPABEHCTBA, ypaBHEHUE, SBJIAIOLICECS CIEICTBUEM JPYyroro ypaBHEHUS,
ypaBHEHHUS, PABHOCUJIbHBIE HA MHOKECTBE, PABHOCUJIbHBIE IIPE0Opa30BaHsl ypaBHEHUH;

® pemarh pasHble BUABI YPABHEHUN M HEPABEHCTB M MX CUCTEM, B TOM YMCIIE
HEKOTOpbIE ypaBHEHU 3 U 4 cTeneHeu, [poOHO-palliOHaIbHbIE U UPPALIMOHAILHBIE;

e 3HaTh TeopeMy Buera i ypaBHEHUH CTEIEHU BbILLIE BTOPO;
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® T[IOHMMAaThb CMBICI TEOpPEM O  PABHOCUIBHBIX W  HEPABHOCUJIBHBIX
npeo0pa3oBaHUsAX YPABHEHUI U YMETh UX JIOKA3bIBATh;

® BJAJETh PAa3HBIMU METOJAMH PEUICHUS YPAaBHEHUI, HEPABEHCTB U MX CHUCTEM,
yYMETh BHIOMpATh METO/ pelIeHus] 1 000CHOBBIBATH CBOU BBHIOOD;

® UCIOJB30BaTh METOJ] MHTEPBAJIOB JUIsl PEIICHUS HEPABEHCTB, B TOM YHCIIC
TPOOHO-PAITMOHABHBIX M BKIIOYAIONINX B CEOsI HpPAIlMOHAILHBIE BBIPAYKEHUS;

e pemarh anreOpanueckue YpaBHEHHS] U HEPABEHCTBA U HX CUCTEMBI C
napameTpaMu anreOpandeckKuM U rpa@uueckuM METOIaMH;

® BJAJETh PA3HBIMU METOJAMHU JI0KA3aTEIHCTBA HEPABEHCTB;

® pemiaTh ypaBHEHUS B IEJIbIX YUCIAX;

e u300pakaTh MHOXXECTBA Ha IUIOCKOCTH, 33JaBaEéMble  YpPaBHEHHUSIMH,
HEPABEHCTBAMHU U UX CHCTEMaMH.

B noBceqHeBHOM KNU3HH M NIPH U3yYE€HHHU APYTHUX MPeIMETOB:

® COCTaBJISITH M pelnlaThb YpaBHEHHUs, HEPABEHCTBA, UX CUCTEMBI MPU PEIICHUU
3a/lay APYTUX y4eOHBIX IPEIMETOB;

® BBINOJHATH OIEHKY MPaBIONOA0OUs PE3yJbTAaTOB, MOIYyYaeMbIX MPU PELICHUU
Pa3JIMYHBIX YPAaBHEHUM, HEPABEHCTB U UX CHUCTEM IPU PEUICHUU 3a]ay JPYTUX Y4EOHBIX
MPEIMETOB;

® COCTaBIIATh U pelIaTh YPaBHEHUSI U HEPABEHCTBA C MapaMeTpaMu MPHU PElICHUU
3a/lay APYyTUX y4eOHBIX IPEIMETOB;

® COCTaBIIAITb YPaBHEHHWE, HEPABEHCTBO WJIM HX CHUCTEMY, OIHCHIBAIOIINE
peajbHYI0 CHUTyalldi0 WM TMPUKIAJAHYIO 3a7ady, HHTEPIPETUPOBATH IOTYYCHHbIC
pE3yNbTATHI.

DOYyHKIUU

e (CBOOOIHO oOIEpUpPOBATH  MOHATUSMH:  3aBUCHUMOCTh,  (DYHKIIMOHAJbHAS
3aBUCUMOCTh, 3aBHCHMasi W HE3aBUCUMAas IEepEeMEHHbIe, (YHKIMS, CIOCOObI 3aaHus
(GyHKIMH, apTYMEHT U 3Ha4eHHE (PYHKIUU, 00JIACTh OMPEICTICHUSI 1 MHOKECTBO 3HAUCHUS
byHKUIMKA, HyTH (YHKIAUA, TPOMEXKYTKH 3HAKOIOCTOSIHCTBA, MOHOTOHHOCTH (DYHKIIHMH,
HauOoJIbIlIee U HAUMEHbBIIIEEe 3HAYEHUS, YETHOCTH/HEUETHOCTh (DYHKIMH, TIEPUOJUIHOCTD
bynkuun, rpaduk (QyHKIUU, BEpPTHKAIbHAs, TOPU30HTAIbHAs, HAKJIOHHAS ACHUMITOTHI;
rpaduK 3aBUCUMOCTH, HE ABJISFOIICHCS (DYHKIIUEH,

e CTpouTh rpapuku (PyHKUUN: JIMHEWHOM, KBaAPAaTUYHOU, APOOHO-TUHEHHOM,
CTEIIEHHOM NPU Pa3HbIX 3HAYEHHUAX [OKA3aTENs CTENCHH, v —|x|;

® HCHONL30BaTh NMPeoOpa3oBaHus rpapuka QYyHKOUH y— f (x) OIS ITOCTPOCHHS
rpapuKOB QYHKIUH y — af (kx+b)+c;

® aHANMM3UPOBATh CBOWCTBA (GyHKIMI u BUA Tpaduka B 3aBUCUMOCTH OT
napameTpoB;

e CBOOOJHO OINEPUPOBATH TOHATUSIMU: TIOCIEIOBATEIBHOCTh, OrpaHUYEHHAS
MOCJIEI0BATEILHOCTh, MOHOTOHHO Bo3pacTatomasi (yObIBaroiias) IOCJIeI0BaTEeIbHOCTD,
mpefesn  TMOCHIeNOBAaTebHOCTH,  apudMeTHYecKas  MPOTPECCUsi, TeoMeTpUYecKas
MPOTPECCHs, XapaKTePUCTUYECKOE CBOMCTBO apu(pMETHUECKOW (T€OMETPUIECKOM)
IIPOTPECCHH;

® HCIOJIb30BaTh METOJ MAaTeMAaTHYeCKOW WHAYKIIMU I BBIBOJA (POPMYIL,
JI0Ka3aTeNbCTBA PABEHCTB U HEPABEHCTB, PEIICHUS 3a7a4 Ha JIETUMOCTb;

® HCCICAOBATDH IMMOCIACAOBATCIBHOCTHU, 3aJdaHHBIC PCKYPPCHTHO,
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e pemarh KOMOWHMPOBAHHBIC 337a4d HA apU(PMETUUYECKYI0O M TC€OMETPUUYECKYIO
IPOrPECCUH.

B noBcenHeBHOM KNU3HH M NIPH U3YyYeHHHU APYTHX NMPeIMETOB:

® KOHCTPYUpOBaTh W HCCIENOBaTh (PYHKIMH, COOTBETCTBYIOIIME pPEaTbHBIM
MpoIIeccaM H SIBJICHUSM, HHTEPIPETHPOBATH MOTYyUYCHHBIE PE3yIbTaThl B COOTBETCTBUU CO
CHEeU(PHUKON UCCIeTyeMOro MpoLecca Uin SBJICHHUS,

® HCIOJIb30BaTh TpaMKU 3aBUCUMOCTEH JJI UCCIICIOBAHUS PEATHHBIX MTPOIIECCOB
U SIBJICHUM;

® KOHCTPYUpOBaTh M UCCIENOBaTh (PYHKIIMM TIPU pEUICHUU 3ajad JAPYTHUx
y4eOHBIX MPEIMETOB, UHTEPIPETUPOBATH MOJMYyUYECHHbIE PE3YyIbTaThl B COOTBETCTBUU CO
crienuuKoi ydeOHOTo IIpeamera.

CraTucTUKa M TeOpUsl BEPOSITHOCTEN

e (CBOOOMHO OIMEpPUPOBATH TMOHATHUSIMH: CTOJIOUYATHIE W KPYTOBHIC IHArPaMMBbI,
Ta0NWIBl JTaHHBIX, cpeaHee apudMeTndeckoe, MeauaHa, HauOoJIbIlIee W HAUMEHBIIEE
3HAYEHHUS BBIOOPKH, pa3Max BbIOOPKH, JUCIIEPCHS U CTAHAAPTHOE OTKJIOHEHUE, ClIyJaiHas
N3MEHYHBOCTD;

e BpIOMpaTh HauOosiee YIOOHBIM crmoco0 mMpeacTaBieHUs HUHQPOPMAIIUH,
aJICKBaTHBIN €€ CBOMCTBAM U IIEJISIM aHAJIN3a;

®  BBIUUCIATH YUCIIOBBIE XapaKTEPUCTUKU BEIOOPKU;

e CBOOOJHO oOMEpUpPOBATh TMOHATHAMH: (HAKTOPHAT YHCIA, IEPECTAHOBKH,
COYCTaHUS U pa3MeIIeHNUs, TPeYroabHUK [lackarns;

e CBOOOJHO ONEPUPOBATH MOHATHUSMU: CIYYalHBIM OMNBIT, CIy4YaWHBIN BBIOOD,
UCIIBITAaHUE, DJIEMEHTApHOE CIydailHOe COObITHE (HMCXOJI), KIIACCMYECKOEe OIpeesieHHe
BEPOSITHOCTH CIIYYailHOTO COOBITHS, OTNEpallMKi HaJ CIyYalHBIMH COOBITHSIMU, OCHOBHBIC
KOMOWHATOpHBIE (HOPMYIIBL;

e CBOOOJHO ONEPUPOBATH MOHATHUSMU: CIYYalWHBIM OMNBIT, CIy4YaWHBIM BBIOOD,
WCIIBITAHUE, DJIEMEHTApHOE CclydailHoe COOBITHE (KMCXO0J), KJIACCHYECKOE OIpe/eicHue
BEPOSTHOCTH CIIYYalHOTO COOBITHS, OTIEpAllMK HaJ CIYYaWHBIMH COOBITHSIMH, OCHOBHBIC
KOMOMHATOpPHbIE (OPMYIIBL;

® 3HaTh NPHUMEPHl CIyYalHBIX BEJIWYWH, W BBIYUCIATH HX CTATUCTHYCCKUC
XapaKTEPUCTUKH;

® HCTOJIb30BaTh (GOPMYJIbl KOMOMHATOPUKMA TMPU PEIICHMH KOMOWHATOPHBIX
3ajady;

e pemaTh 3a7a4d Ha BBIYHUCICHUE BEPOSTHOCTH B TOM YHUCJIE C HCITOJIB30BAaHUEM
dhopmyi.

B noBceHeBHOM KNU3HU M NIPH U3yYE€HHHU APYTHUX NMPEIMETOB:

® TPENCTaBIATh MHOOPMAIUMIO O PEATbHBIX MPOIECCaX W SIBICHUSAX CIIOCOOOM,
aJICKBaTHBIM €€ CBOMCTBAM U IIEJIH UCCIICIOBAHUS;

® aQHAIM3UPOBATh W CPAaBHUBATh CTATUCTUYECKHE XapaKTEPUCTUKU BBIOOPOK,
MOJIYYCHHBIX B IPOIIECCE PEIICHUS MPUKIATHON 3a1aud, W3yUYCHHUS PEATBHOTO SBIICHUS,
pEIICHUS 3a]]a4M U3 APYTUX YUIeOHBIX MPEAMETOB,

® OIICHMBaTh BEPOATHOCTh PCATBHBIX COOBITHA W SBJICHHA B Pa3IMYHBIX
CUTYaIHsX.

TexcroBble 3a1a4H
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e Pemate npocThie U CIOXKHBIC 33/1a4H, @ TAKXKE 3a/1a4l MOBBIIICHHON TPYJHOCTH
U BBIJEJISITh UX MAaTEMAaTUYECKYIO OCHOBY;

® pacrno3HaBaTh pa3HbI€ BUJIbI U TUIIBI 3a/1a4;

® CIIOJIB30BaTh Pa3Hble KPAaTKHUE 3alUCH KaK MOJENIN TEKCTOB CJIOKHBIX 3aJad U
3a/1ay MOBBILIEHHON CII0KHOCTU JJIA MOCTPOEHUsI MOMCKOBOM CXEMBbI M PEIICHMs 3a7ad,
BBIOMpaTh ONTHUMAIBHYIO JJIi paccMaTpUBAeMOM B 3aJaye CHUTyallMd MOJENb TEKCTa
3a/1auu;

® pa3nIMyYaTh MOJAEINb TEKCTa U MOJENb PELIECHUS 3a/1a4i, KOHCTPYUPOBATh K OJHOM
MOJIEJIM PELICHHUS CIOKHBIX 33/1a4 pa3HbIe MOJIEIM TEKCTA 3a/1a4H;

e 3HaTb U NPHUMEHATH TPU CHocoOa MOMCKA pelieHus 3agad (0T TpeOOBaHMS K
YCJIOBHIO U OT YCJIOBUS K TpeOOBaHUI0, KOMOMHUPOBAHHBIN );

® MOJEIMPOBATh PACCYXICHHUS TMPH MOUCKE PEIICHUs 3a7ad C MOMOUIbI0 rpad-
CXEMBI;

®  BBIJEJIATH ITAlbl PELICHUS 337a4U U COAEpKAHUE KaKI0TO 3Tala;

® yMETh BBIOMpATh ONTUMAJbHBI METOJ PELIEHUS 3a/Jayd U OCO3HaBaTh BHIOOP
METO/Ia, PACCMaTPUBATh Pa3IUYHbIE METO/bl, HAXOAUTh PA3HbIE PEUICHUS 3a/layu, €ClId
BO3MOYKHO;

® aHANM3UPOBATh 3aTPYJHEHUS MPHU PELIECHUU 33]1ay;

®  BBINIOJHATH pa3JInyHbIE npeoOpa3zoBaHUs IIPEI0KEHHOU 3a/1a4H,
KOHCTPYMpPOBAaTh HOBBIE 33JaUd U3 JAaHHOH, B TOM UHCJIe OOpaTHBIE;

® UHTEPHPETUPOBATh BHIYMCIUTENIbHBIE pE3yNbTaThl B 3ajadye, MCCIEI0BaTh
MOJIyYEHHOE PEIICHHE 3a1a4H;

® U3MEHATH YCJIOBUE 3a7ad (KOJMYECTBEHHBIE WM KAYECTBEHHbBIE [AHHBIE),
MCCJIEI0BaTh U3MEHEHHOE PE0OPa30BAHHOE;

® aHANIM3UPOBATh BCEBO3MOXKHBIE CHUTYallUHM B3aMMHOIO PACHOJIOKEHHUS ABYX
OOBEKTOB ¥ U3MEHEHHE UX XapaKTEPUCTUK ITPH COBMECTHOM JIBUKEHHUH (CKOPOCTh, BPEMSI,
paccTosiHue) MpHU PElICHUH 33Jad Ha JBI)KEHHE JBYX OOBEKTOB KaK B OJHOM, TaK U B
MPOTUBOIMNOJIOXKHBIX HAMpPaBICHUSX, KOHCTPYHPOBAThb HOBBIE CHUTyalldd Ha OCHOBE
M3MEHEHUs YCIOBUH 3a/1a4u NpU ABMXKEHUU TIO PEKe;

® JCCIIEIOBAaTh BCEBO3MOJKHBIE CUTyallMd MpPU PEIICHUH 3a/lay Ha JBUKEHUE IO
peKe, paccMaTpHUBaTh Pa3HbIe CUCTEMbI OTCUETA;

e pemaTh pa3HOOOpa3HbIE 3aJ]aUH «HA YaCTH;

e pemarb U OOOCHOBBIBATH CBOE pEIIECHUE 3a7au (BBIACISATh MaTEMaTHYECKYIO
OCHOBY) Ha HaXOXJEHHE YacTU YHMCJIa U YMCIa 0 €ro 4YaCTHM Ha OCHOBE KOHKPETHOTO
CMBbICIIa Jpoou;

® OOBSCHATHh MIECHTUYHOCTH 3a7a4 Pa3HBIX TUIIOB, CBS3BIBAIOIINX TPH BEIUYUHBI
(Ha paboTy, HA TIOKYTIKH, HA JBUKCHHE), BBIICISATH 3TH BEITUYMHBI M OTHOIIECHUS MEXIY
HUMH, TPUMEHATh HMX MPU PEHICHUH 3a1ad, KOHCTPYHPOBaTh COOCTBEHHBIE 3aj]ad
YKa3aHHBIX TUIIOB;

® BIAJCTh OCHOBHBIMM METOJAaMHU pEIlIEeHUs 3aJady Ha CMECH, CIUIaBBl,
KOHIEHTPAIlMH, UCIOJIb30BaTh UX B HOBBIX CHUTYalMSX MO OTHOILEHUIO K M3YYECHHBIM B
mpoiiecce 00y4YeHus;

e pemaTh 3aJa4yd Ha TMPOLEHTHl, B TOM YHUCJE, CJOXKHbIE MPOLUEHTHI C
000CHOBaHUEM, UCIIOJIB3YS Pa3HbIE CIIOCOOBI;
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® pemiath JOTHMYECKHE 3aJayd pa3HbIMH CIOCOOaMH, B TOM 4YHCIE, C JBYMS
0J10KaMU U ¢ TpeMsl OJI0KaMU JJaHHBIX C TOMOLIbIO TaOJIuII;

e pemarh 3a4ayd [0 KOMOMHAaTOpPUKE M TEOPUM BEPOSITHOCTEH HA OCHOBE
UCIOJIb30BAaHUS U3YUYEHHBIX METOJOB U 00OCHOBBIBATh PEILLECHUE;

® pelaTh HECIOKHBIE 33a4H 10 MATEMAaTUYECKON CTATUCTHUKE;

® OBJa/IETb OCHOBHBIMH METOAAMH PEIICHUS CIOKETHBIX 3a7a4: apu(METHIECKHM,
anredpandeckuii, nepedop BapUaHTOB, T€OMETPUUYECKUH, TpadUUECKHil, TPUMEHATh UX B
HOBBIX 10 CPABHEHUIO C U3yUYEHHBIMU CUTYaLIUAX.

B noBceHeBHOM KM3HM M IPH U3YYECHUHU APYTUX MPeIMETOB:

e KOHCTPYHMPOBATh HOBBIE JUIsl JIaHHOM 3aJauu 3aJauyHble CUTyallMM C Y4ETOM
peanbHBIX XapaKTEPUCTUK, B YACTHOCTH, IPU PEIIEHWH 33Jad Ha KOHLEHTpaluH,
YUHUTBIBATh IUIOTHOCTHh BEIIECTBA; pEIIaTh M KOHCTPYUPOBATh 3aJaud Ha OCHOBE
PAacCMOTPEHHUSI PEANbHBIX CUTYallUid, B KOTOPBIX HE TPEOYETCs TOUHBIN BBIUACIUTEIbHBIN
pe3yJIbTaT;

e pelaTh 33J1a4d Ha JIBH)KEHHE 110 PEKE, pacCMaTPUBasl pa3HbIE CUCTEMBI OTCUETA;

e KOHCTPYHMPOBAaTh  3aJlayHble CHUTyallud, MPUOJMKEHHbIE K  peaJbHOU
NENUCTBUTEIBHOCTH.

I'eomerpuueckue Gpurypsol

e (CB0OOIHO onepUpPOBATH F'€OMETPUUECKUMU MOHATUSAMH MPU PELICHUU 33134 U
MPOBEICHUH MAaTEMaTHUYECKUX PACCYKICHUN;

® CaMOCTOATENBHO (HOPMYIUPOBATH ONPEIACICHUS] T'€OMETPUUYECKUX (QUryp,
BBIIBUTAaTh THIOTE3bl O HOBBIX CBOWMCTBAaX M IMpPHU3HAKaXx TEOMETpPUYECKUX GUTYyp U
00OCHOBBIBaTh WJIM OINPOBEPraTh UX, 0000LIaTh WM KOHKPETHU3UPOBATH PE3YJIbTaThl Ha
HOBBIE€ KJacchl (UIyp, MPOBOJUTH B HECIOXKHBIX CIyyasx Kiaccupukauuioo (uryp mo
Pa3IMYHBIM OCHOBAHUSIM;

® HCCIEelOBaTh  YEPTEXKH, BKIOYas  KOMOMHAUMM  (QUIYp,  HU3BIIEKATh,
MHTEPHPETUPOBATH U MPE0OPA30BhIBATh HHPOPMALIHIO, IPEICTABICHHYIO HA YePTEXKaxX;

e pemarh 337a4d F€OMETPUYECKOr0 COJAEpX aHUs, B TOM YHCIE B CUTYyallUsX,
KOI'Jla aJTOPUTM pEIICHUs HE CIIEAYET SIBHO U3 YCJIOBUS, BBINOJIHATH HEOOXOIUMBIE NS
peLIeHus 3a/1a4d TONOJHUTEIbHBIE TOCTPOEHUS, HCCIEA0BAaTh BO3MOKHOCTh IPUMEHEHHUS
TeopeM U (PopMyJI JIsl peLIeHHs 3aa4;

e (QopmynaMpoBaTh U TOKA3BIBATh T€OMETPUUECKUE YTBEPKIACHUS.

B noBceqHeBHOM KNU3HH M NIPH U3YyYE€HHHU APYTHX NPeIMETOB:

® COCTaBJIATH C  HCIOJB30BAHMEM  CBOMCTB  T'€OMETPUYECKUX  (puryp
MaTeMaTUYeCcKHe MOJEIM g pEUIeHUs 3a/Jad MPaKkTUYECKOro XapakTepa M 3a1ad u3
CMEXHBIX JUCLUMUIUIMH, MCCJIEN0BaTh IIOJYYEHHbIE MOJEIM U HHTEPIPETHPOBATH
pe3ynbTar.

OTHomeHnst

e BraaeTs NOHATHEM OTHOILECHHS KaK METAIPEAMETHBIM;

e CBOOOJHO OMNEpUPOBATH MOHATUSIMHU: PABEHCTBO (UTYp, paBHbIE QUTYPBI,
PaBEHCTBO TPEYrOJbHUKOB, MAPAJUIENbHOCTh NPSIMBIX, NEPIEHIUKYISIPHOCTh MPSMBIX,
VIIbl MEXIY MPSMBIMHU, TEpPHEHIUKYISp, HAKIOHHAs, MpPOEKUMs, Moaodue Quryp,
o100HbIe PUTYPBI, TOJIOOHBIE TPEYTOJbHUKHY;

® ICIOJIb30BAaTh CBOMCTBA MOJ00MS U paBeHCTBA (GUTYp MPU PELICHUH 3a/1a4.

B noBceqHeBHOM KNU3HH M NIPH U3YyYE€HHHU APYIHX NPeEIMETOB:
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® CHOJIb30BaTh OTHOWICHUS JJIsi MOCTPOCHUSA W UCCIIENOBAHUSI MAaTEMaTUYECKUX
MojIeNiell 00BEKTOB peaIbHOM JKU3HHU.

N3Mepennsi 1 BbIYUCJICHUS

e (CB00OOIHO OMEpHPOBATH MOHATHUSAMHM JIJIMHA, TUIONIA/Ib, 00BbEM, BEJIMUYMHA YTJIa
KaK BEJIMYMHAMU, UCTOJIb30BaTh PABHOBEIIMKOCTh U PABHOCOCTABICHHOCTD MPU PELICHUUN
3alad Ha BBIYHMCICHHE, CAMOCTOATEIBHO TIOJNydaThb W HCIOIh30BaTh (OPMYIBI s
BBIYHMCIICHUN TUIomaneii u 00beMoB (GUTYp, CBOOOJIHO ONMEPUPOBATH MIUPOKUM HAOOPOM
dbopMyn Ha BBIYUCIICHHE IPH PEIICHWW CIIOXKHBIX 3a1ad, B TOM YHCIE W 3a7ad Ha
BBIYMCIICHHE B KOMOHMHAIMSX OKPYKHOCTM M  TPEYTrOJbHHKA, OKPYKHOCTH U
YETBIPEXYTOJbHUKA, 4 TAKXKE C IPUMEHEHUEM TPUTOHOMETPHH;

® CaMOCTOATENIbHO (DOPMYIHPOBATH TUIIOTE3HI U IPOBEPATH UX JOCTOBEPHOCTD.

B noBcegHeBHOM KU3HU M IPU U3YYE€HUM JPYTUX NPeIMETOB:

e CcBOOOAHO OIepupoBaTh (GopMyJiaMH MPH PEIICHUH 33Jl1ad B JAPYTHX Y4EOHBIX
MpeaMeTax u Mpu NIPOBEJACHUN HEOOXOIUMBIX BEIYMCIICHUN B pealibHON KU3HHU.
I'eomeTpuyeckne mMOCTPOCHUA

e OnepupoBarh NOHATHEM HAOOpa AIEMEHTOB, OMPEACIAIONINX FEOMETPUUECKYIO
¢urypy,

e BJaJeTh HAOOPOM METOJOB MOCTPOSHUM IUPKYJIEM M JIMHEHKOM;

® [IPOBOJIMTH AHAJIN3 U PEATTM30BBIBATH ATAIlbl PEIICHUS 3a/1a4 Ha IIOCTPOCHHUE.

B noBcegHeBHOM KU3HU U NIPU U3YYEHUH JAPYTUX NPeIMETOB:

®  BBINOJHATH NOCTPOCHUS HA MECTHOCTH;

® OIIEHHBATh Pa3MepPbl PeATbHBIX 00BEKTOB OKPYKAIOIIETO MUPA.
IIpeoGpa3zoBanusi

e OrnepupoBaTh JBIKCHUSMH M IPE0Opa30BaHUSIMH KaK MeTalpeIMETHBIMU
TIOHSTUSMU;

e ONEpUpOBaTh TMOHITHEM JBUXEHUS U MpeoOpa3oBaHUsl MOM0OMS A
000CHOBaHUM, CBOOOHO BJIAJIETh IPUEMaMHU OCTPOCHUS (PUTYP C TTIOMOIIIBIO IBHXKECHUHN U
nmpeoOpa3oBaHusl TOJOOMSA, a TaKkKe KOMOWHAIIMSMM JIBHOKCHUM, JBIDKCHHH U
peoOpa3oBaHuUI;

® HCIOJIb30BaTh CBOMCTBAa JBIDKCHHM U TpeoOpa3oBaHWil Jis TPOBEICHUS
000CHOBaHMSI M JIOKA3aTEJIbCTBA YTBEPKICHUM B TEOMETPUU M JAPYTHX Y4EeOHBIX
MpeIMeTax;

® [I0JIb30BAaThCSl CBOMCTBAMU JBMKEHUI U IPeOOpa30BaHUM IPU pELICHUH 3a/1a4.
B noBcegHeBHOM KU3HU U NIPU U3YYEHUM JAPYTUX NPeIMETOB:

® IIPUMEHSTHL CBOMCTBA JB)KEHUW WU MPUMEHATH MOA00ME IJIi MOCTPOEHUU U
BBIYMCIICHUU.

BekTOopbl 1 KOOPAUHATHI HA MJIOCKOCTH

e (CBOOOIHO OINEPHPOBATH IOHITHUSIMH BEKTOpP, CyMMa, pPa3HOCTh BEKTOPOB,
MPOM3BEICHUE BEKTOpPAa HA YHMCIIO, CKAJISIPHOE MPOU3BEICHUE BEKTOPOB, KOOPJIWHATHI Ha
TJIOCKOCTH, KOOPJAMHATHI BEKTOPA;

® BJQJECTh BEKTOPHBIM W KOOPJMHATHBIM METOJAOM HA TJIOCKOCTH JJIsl PELICHHS
3aJ1a4 Ha BBIYKMCJICHUE U JIOKA3aTEIbCTBA,;

® BBINNOJHATH C IMOMOIIBI0 BEKTOPOB M KOOPJHMHAT JOKA3ATEIBCTBO HM3BECTHBIX
eMy TreoMeTpuueckux (HakToB (CBOMCTBA CPEAHHMX JIMHHI, TEOPEM O 3aMeyaTeIbHBIX
TOYKaX M T.I1.) ¥ MIOJy4aTh HOBBIE CBOMCTBA U3BECTHBIX (PUTYD;
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® CNOJIB30BAaTh YpPaBHEHHsS] (QUTYp Uil pEHIeHHs 3aJad M CaMOCTOSITENbHO
COCTaBJIATh YPaBHEHHUS OTIEIIBHBIX MJIOCKUX QUTYD.
B noBceHeBHO *KU3HU U NIPH U3yYeHUHU APYTUX MPeAMETOB:

® UCIOJb30BAThH MOHATHUA BEKTOPOB U KOOPAMHAT JUISl PELICHUs 3a/1au 1o (usuke,
reorpaduu u APyruM y4eOHBIM MPEAMETAM.
Hcropusi MaTeMaTHKHU

e [loHumaTh MaTeMaTWKy KaK CTPOTO OpPTraHM30BAaHHYIO CHCTEMY Hay4HBIX
3HaHWW, B YAaCTHOCTH BIAJCTh MPEACTABICHUSIMU 00 aKCHMOMATHYECKOM TMOCTPOSCHUU
r€OMETPHUH U TIEPBUYHBIMHU MIPEICTABICHUSIMUA O HEEBKIIMIOBBIX T€OMETPUSIX;

® paccMaTpuBaTh MAaTeMaTHKy B KOHTEKCT€ MCTOPHH Pa3BUTHUS IHMBUIM3AINH U
MCTOPUU Pa3BUTHUS HAYKH, IOHUMATh POJIb MAaTEMaTHUKHU B pa3BUTUH Poccun.
MeToabl MATEMATHKH

e Bragets 3HaHMSAMH O pa3IUYHBIX METOJAaX OOOCHOBAHHS U OMPOBEPKEHUS
MaTEeMaTHYECKUX YTBEPIKICHUH U CAMOCTOATEIHHO MIPUMEHSTD UX;

® BIAJICTh HaBBIKAMU aHAJIN3a YCIIOBUS 3a7a4d U OMpPENEICHUS MOAXOASIINX IS
pelIeHus 3a]1a4 U3YYEHHbIX METO/I0B MJIM X KOMOMHAIIHIA;

® XapaKTepu30BaTh IMPOU3BEIEHUS HCKYCCTBA C YYETOM MaTeMaTHYECKHX
3aKOHOMEPHOCTE B TMPHPOJE, HCIOJIb30BaTh MAaTEMaTHYECKHE 3aKOHOMEPHOCTH B
CaMOCTOSITEIbHOM TBOPUYECTBE.

COAEPKAHUE KYPCA

Conepkanue KypcoB MaTeMaTHKU 5—6 KJ1acCOB, alnreOpbl U TeoMeTpun 7—9 KiaccoB
00OBEIMHEHO KaK B HMCTOPUYECKH CIOKMUBIIMECS JHHUM (YHUCIIOBas, ailreOpandeckas,
reoMeTpuyeckas, PyHKIIMOHAIbHAS U JIP.), TAaK U B OTHOCUTEIHHO HOBBIE (CTOXaCTHYECKas
JUHUS, «pealibHasg MareMmatukay). OTIeIbHO MPEICTaBIICHbI JIMHUS CIOXKETHBIX 3aj1ad,
MUCTOpUYECKAs JIMHUSL.

DJieMEeHTbI TEOPHU MHOKECTB U MATEeMATHYECKOM JIOTUKH

Cornacao ®I'OC ocHoBHOTO 00I11I€eTO 00pa3oBaHHsA B KypCc MaTeMaTHKU BBEJICH
pasznmen «Jlorukay, KOTOPBIA HE MpEIoJiaracT JOMOJHHUTEIBHBIX YacOB HAa M3yYEeHUU U
BCTPaWBACTCS B Pa3MYHBIC TEMbl KYPCOB MAaTEMaTUKH M WH()DOPMATUKHA W TIPEIBaAPSCTCS
03HAKOMJICHHUEM C DJICMEHTAMH TEOPUH MHOKECTB.

MHokecTBa U OTHOIIIEHUSI MEKTY HUMHU

MHOXECTBO, Xapakmepucmuyeckoe C8OUCMB0 MHONCecmed, YIEMEHT MHOXKECTBA,
nycmoe,  KOHeYHoe,  OeckoHneunoe  MHodcecmeo. llomMHOXKecTBO.  OTHOIICHHE
MIPUHAIJICKHOCTH, BKJIIOYCHUS, PAaBCHCTBA. DJIEMEHTHI MHOXKECTBA, CIIOCOOBI 3aaHUs
MHOXECTB, PACNO3HABAHUE  NOOMHOJCECM8 U  IJeMEeHMO8  HOOMHONCECME8  C
UCNOJIb30BAHUEM KPY208 Dliepd.

Onepanyuu HAJI MHOKECTBAMH

[lepeceuenne u OOBEAMHEHHE MHOXECTB. PaszHocmb MHOMCECm8, OONOJHEHUE
MHOXCecmsea. Humepnpemayus onepayuii HAO MHOXMCECMBAMU C HOMOWDBIO KPY208
Dunepa.

JJIeMEeHThI JIOTUKH

Onpenenenve. YTBepkACHUS. AKCHOMBI M TeopeMbl. Jloka3aTenbCTBO.
Jloka3aTenbCTBO OT MPOTHBHOTO. Teopema, oOpaTHas maHHOU. [IpuMep 1 KOHTpIIpUMED.
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Bricka3biBaHus

VICTUHHOCTP W JIOKHOCTH BbICKa3bIBaHUs. ClodiCHble U npocmvle blCKA3bIGAHUS.
Onepayuu Hao BbICKA3bIBAHUAMU C UCHONb308AHUEM JIOSUYECKUX CBA30K. U, WU, He.
Ycnosuvie gvickazvieanus (umnauxayuu).

Conep:xanue Kypca MaTeMaTHKH B 5—6 KJiaccax

HarypajbHble 4ncia 1 HyJIb

HartypaJjbHblil psij YHUceJ U ero CBOMCTBA

HarypanbHOo€ 4HCIIO, MHOXECTBO HATypaJbHbIX 4YHCEI M €ro CBOMCTBA,
M300paKeHUE HaTypalbHBIX YHCEI TOYKAMU Ha YHUCIOBOM mpsimoil. Mcmosb3oBaHue
CBOMCTB HaTypaJIbHbIX YUCEN MPU PEIICHUH 3aa4.

3anuch U YTeHHE HATYPAJIbHBIX YHCE

Paznmnune mexnay uudpoit u yucioM. [lo3uMOHHAs 3anKuch HATypalbHOIO YMCIIA,
MOMECTHOE 3HaueHHe WUQPB, paspsabl W KIACChl, COOTHOILIECHHE MEXIY IBYMs
COCEIHUMH pa3psIHbIMHU €IUHHULIAMH, YTEHUE U 3aIIUCh HATYPAJIbHBIX YUCE.

OkpyriieHue HaTypPaJbHBIX YHCeJ

Heobxoaumocts okpyrieHus. [IpaBuio okpyrieHus: HaTypaibHbIX YHCEIL.

CpaBHeHHe HATYPAJBLHBIX YHCeJI, CPaBHEeHHUE ¢ Yucaom (

[IoHATHE O CPaBHEHHH YHCEN, CPABHEHHUE HATYPAJIBbHBIX YUCET APYT C IPYTOM H C
HyJIeM, MaTeMaTH4ecKas 3alluch CPaBHEHUH, CIIOCOObI CPaBHEHUS YHCEN.

JleMCTBUS C HATYPAJbHBIMH YHCJIAMU

CnoxeHrue M BBIYMTAHHE, KOMIIOHEHTHI CJIOKEHHUSI W BBIYUTAHUSI, CBSI3b MEKITY
HUMH, HAXOXKJICHUE CYMMbI U Pa3HOCTH, U3MEHEHHE CYMMbI U Pa3HOCTU MPU U3MEHEHUU
KOMITOHEHTOB CJIOKEHHMS U BBIUUTAHUS.

YMHOKEHHE U JieJIeHuEe, KOMIIOHEHThl YMHOXKCHUS U JICJICHUS, CBS3h MEXK]y HUMHU,
YMHOXEHHUE U CJIIOKEHHE B CTOJIOUK, JIEJICHHUE YTOJIKOM, IIPOBEPKA pe3yJibTaTa C TOMOIIIbIO
MPUKHUAKA XU 0OPaTHOTO JCHCTBHUS.

[lepeMeCTUTENBHBIN W COYETATEJBHBIM 3aKOHBI CJIOXKEHUS UM YMHOXXCHHUS,
pacrpeneuTeIbHbIN  3aKOH YMHOXKGHHS OTHOCHUTEIBHO CJIOXKCHHS, 000CHOBaHUE
aAneopummo8 8bINOJHEHUs apupmemudeckux Oeucmaul.

CreneHb ¢ HATYPAJbHBIM NOKAa3aTeJeM

3anuch 4Yuciaa B BHAE CYMMBbl Pa3psiAHBIX CJIara€éMbIX, MOPSAOK BBIMOJHEHUS
JNEUCTBUM B BBIPAKECHUAX, COJCPIKAIIMX CTENEHb, BBIYMCICHUE 3HAYEHUUN BBIPAXKCHUIA,
CoAEpKAIIUX CTETIEHb.

Yucs10BbIe BHIPAKECHUSA

YucnoBoe BRIPAKEHHUE U €TI0 3HAaUCHUE, TOPSIIOK BBITTOJIHEHUS JeHCTBUM.

Jleenune ¢ ocTaTKOM

Jlenenue ¢ OCTaTKOM Ha MHOXKECTBE HATYpalbHBIX UYHCEIN, CBOUCMBA OelleHUs C
ocmamxom. IIpakTrndeckue 3aauu Ha JEJICHUE C OCTATKOM.

CgoiicTBa M IPU3HAKMH JAEJTUMOCTH

CBOIICTBO EIUMOCTH CyMMBbI (pa3HOCTH) Ha uuciio. [Ipu3Haku nenumocTtu Ha 2, 3,
5, 9, 10. Ilpusnaxu oenumocmu na 4, 6, 8, 11. Jloxazamenbcmeo npusHaxkos 0eaumocmu.
Pemenue npakTU4ecKuX 3aj1a4 ¢ MPUMEHEHHUEM ITPU3HAKOB JETUMOCTH.

Pa3zokeHnne yuciaa Ha MPOCTbIE MHOKHUTEIHU
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[TpocTeie u cocTaBHBIE YUCHA, peuiemo Ipamocgena.

Pa3noxkeHne HATypajgbHOrO YKCJIAa HAa MHOXHUTEIHM, Pa3JIOKEHUE Ha MPOCTHIE
MHOXHUTENU. Konuvecmeo denumenetl Yucia, areopumm pas3iodceHus 4ucia Ha npocmole
MHOJMCUmMENU, OCHOBHASL MeopeMa Apu@dMemuKy.

AnredOpanveckue BbIPAKEHUS

Hcnonb3zoBanue OykB jis  OOO3HAYEHUSI YHUCEN, BBIUUCICHUE 3HAYCHMUS
anredpanveckoro BBIPAKEHUS, MPUMEHEHHE alreOpandyecKuX BBIPAKEHUN NJisi 3aIUCH
CBOMCTB apu(MeTUYECKUX ACHCTBUH, MpeoOpa3zoBaHue alre0OpaniyecKiuxX BoIpaKeHH.

JenuTesid 1 KpaTHbIE

Jlenutenbs U €ro CBOWMCTBA, OOMIMIN JENMHUTENh ABYX M OOJee Yucel, HanOOJbIINN
oOImui JmenuTenbh, B3aUMHO TMPOCTHIC YHCIA, HAXOXKICHHE HAWOOJBIIETO OOIIeTo
nenutens. KpatHoe u ero cBoiicTBa, 00IIee KpaTHOE ABYX M 0oJiee 4yucesl, HaMMEHbIIEee
o01iee KpaTHOE, CIOCOOBI HAXOXKIEHUSI HAMMEHBIIIEro OOIIEeTro0 KPaTHOTO.

Jpoon

OO0bIKHOBEHHBbIE APOOH

Hons, yacTtb, IpoOHOE 4YHCIO, poOb. JIpoOHOE YHUCIO Kak pe3ysbTar IeICHHUS.
[IpaBunbHBIE M HETIPABWIBHBIE APOOU, CMEIIaHHAs JPOOh (CMEIIAHHOE YUCIIO).

3anuch HATypajJbHOTO 4YHCIa B BHAE JpoOU ¢ 3aJaHHBIM 3HaAMEHATENEM,
npeoOpa3oBaHUe CMEIIAHHOM IpoOU B HETIPABWIbHYIO IpOoOb U HA0OOPOT.

[TpuBenenue apodeit k oOieMy 3HameHaTeno. CpaBHeHHE OOBIKHOBEHHBIX JAPOOEH.

CnoxxeHre W BBIUMTAHHE OOBIKHOBEHHBIX JpoOeil. YMHOXKEHHUE U JCJICHHE
OOBIKHOBEHHBIX JAPOOEH.

Apudmernueckue TeUCTBHS CO CMEIIAHHBIMU IPOOSIMH.

Apudmernueckue 1eUcTBUS C IPOOHBIMU YUCIAMH.

Cnocobvl  payuonanuzayuu 6ulYUCTeHU U UX HNpUMeHeHUue Nnpu 6bINOJHEeHUU
oeticmeutl.

JecAaTu4HbIE IPOOH

[enas u npoOHas yactu AecsaTUUHOM apodu. [IpeoOpazoBaHue neCATUUHBIX APOOEit
B 00BbIKHOBEHHBIC. CpaBHEHUE ACCATUYHBIX po0eii. ClioKeHUE U BEIUYUTAHUE IECATUYHBIX
npobeit. OKpyriaeHrue ASCATUYHBIX ApoOei. YMHOKEHUE U JICJICHUE JICCITUIHBIX APOOEH.
IIpeobpazosanue 00bIKHOBeHHBIX Opobeli 6 OdecamuyHvle Opobu. Kowneunvie u
beckoneutvle decsamuyHvle OpooOU.

OTHoOLIEHHE IBYX YK Ce

MacmTtab Ha mane u kapte. [Iponmopuuu. CBoOWCTBa MpONMOPIUI, MPUMEHEHUE
MTPONIOPLIMI ¥ OTHOLIEHWUW NPU PELIEHNH 3a1a4.

Cpennee apudpmMeTudeckoe yucea

Cpenunee apudmMerndeckoe IByx uncel. M3o00paxeHue cpeaHero apudmMeTudecKoro
IBYX YHMCEI Ha YHUCIOBOM NpsAMOM. PemieHue mpakTMdecKux 3agad C NPUMEHEHUEM
cpennero apupmernueckoro. Cpeonee apugpmemuyeckoe HeCKOTbKUX YUCE.

IMpoueHTsI

[Tonatue mporieHTa. BelunciieHre TPOLEHTOB OT YHUCJIAa W YUCa 10 U3BECTHOMY
MPOIIEHTY, BbIpaXKEHUE OTHOLIEHHUS B MPOLEHTaX. PenieHne HECIOKHBIX MPAKTUYECKUX
3a/1a4 C MPOLEHTAMH.

JAnarpamMmmbl

CronbuaTteie U KpyroBble amarpammbl. M3Biedenue wHGOpMAMH U3 JUATPAMM.
H300pasicenue ouazpamm no Yucio8biM OAHHLIM.
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PanuonajabHbBIE Ync/Ia

IHonoxuTeNbHBbIE N OTPUIIATEIbHBIE YHCIA

N3o0pakeHne yucesl Ha YKMCIOBOM (KOOpAMHATHOM) mpsiMoil. CpaBHEHHE YHCEIL.
Mopayne uyucna, TeOMETpUYEcKas HWHTeprperauuss wmonayias uwcna. [elctBus ¢
MOJIOKUTEIbHBIMHA U OTPULIATEIbHBIMH YHCIaMHi. MHOKECTBO LIEJIBIX YHCEN.

IlonsiTe 0 panuoHaJLHOM umMcie. [lepsuunoe npedcmasgienue 0 MHOMCECMEe
PAyUOHANbHBIX Yucel. JIeUCTBUS ¢ palluOHAJIbHBIMUA YHCIAMH.

Penienue TeKCTOBBIX 3a7a4

EnuHunbl M3MepeHuii: JUIMHBI, TUIOMIAAH, 00beMa, MacChl, BPEMEHU, CKOPOCTH.
3aBUCUMOCTH MEXJy €IWHUIIAMU W3MEPEHUS KaKJI0W BEJIUYMHBI. 3aBUCUMOCTH MEXKY
BEIIMYMHAMU: CKOPOCTh, BPEMSI, PACCTOSTHUE; MPOU3BOIUTEIHLHOCTD, BpeMs, padoTa; IIeHa,
KOJINYECTBO, CTOUMOCTb.

3amauu Ha Bce apudmMeTUdecKue N1elCTBUSA

Pemenne TeKCTOBBIX 3amad apudmMeTndeckum criocodom. Mcmonp3oBanue Tabmuil,
CXEM, YEPTEKEM, APYTUX CPEICTB MPEACTABICHUS JAHHBIX ITPU PELIICHUH 3a/1a4H.

3amayu HA IBUKeHHE, PA00Ty M MOKYNKH

Pemienne HECI0KHBIX 3a/1a4 HA ABUKEHHE B MPOTHUBOMOJIOKHBIX HAMPABICHUAX, B
OJHOM HAaIpaBJICHUU, IBMYKECHUE M0 PEKE 10 TEUCHUIO U IPOTUB TeueHus. Pemenue 3anau
Ha COBMECTHYIO paboty. [Ipumenenue nqpobeit mpu pereHnn 3aaad.

3amavu HA YACTH, 10JIH, IPOLEHTHI

Peuienne 3aay Ha HaX0KIEHUE YaCTH YKCIIA U YKCIIa IO ero yactu. Pemienne 3amau
Ha NPOLIEHTHI ¥ J0JH. [[puMeHeHne mponopuui Mpy peiuieHruy 3a1a4.

Jlornyeckue 3agaumn

Pemenne HECIOKHBIX JTOTUYECKUX 3al1ay. Pewenue no2uueckux 3a0ay ¢ NOMOUbIO
epacghos, madbauy.

OcHOBHBIe MeTOAbI pelleHMs] TEKCTOBBIX 3aaa4: apudpMeThuydeckui, mepedop
BapHUaHTOB.

Harasinnas reomerpust

durypsl B OKpyXaromiem Mwupe. Harnsigaeie npencraBieHus o ¢urypax Ha
IJIOCKOCTH: TIpsIMasi, OTPE30K, JIy4, yroJl, JOMaHasi, MHOTOYTOJIbHUK, OKPY>KHOCTb, KpPYT.
YeThIpeXyrodbHUK, MPSMOYTOJbHUK, KBaApaT. TpeyroiabHUK, 6uobl mpey2oibHUKOS.
Ilpasunvnvlie mHo2oyeonvhuku. VI300pakeHHe OCHOBHBIX TI'€OMETPUYECKHX (Uryp.
Bzaumnoe pacnonoocenue 08yx npamwvix, 08yX OKPYHCHOCMEU, NPAMOU U OKPYHCHOCHU.
JnuHa otpe3ka, nomaHou. EnuHuiel udmepenus 1uHbl. [locTpoeHne oTpeska 3a1aHHON
IMHBL. Buael yrios. ['pagycHas mepa yrna. Mi3mepenue u mocTpoeHue yrioB ¢ MOMOLIBIO
TPaHCIIOPTHUPA.

[lepumetrp MHOTOyrojibHuka. [loHsTHE MIOMAAM (PUTYPHI; €IUHUIIBI U3MEPECHUS
wiomwaay. [nomane npsMoyronbHUKa, KBaapara. [IpubmuxenHoe u3MepeHue MmIonaau
¢dburyp Ha knetyaToit Oymare. Pasnosgenukue ghuzypul.

Harnsaueie npencTraBieHus: 0 MIPOCTPAHCTBEHHBIX (QUTypax: KyO, Mmapasieenumne/,
npu3Ma, nupamujaa, map, cdepa, KoHyc, mwimHap. M3o00pakeHue MpOCTPaHCTBEHHBIX
buryp. Illpumepvr ceuenuii. Mnozocpannuxu. IlpasunvHvle muococpannuxu. Ilpumepbl
pa3BEepTOK MHOTOTPAHHHUKOB, IWJIMH]IPA U KOHYCA.

[Tonsitue odveMa; equHUIGl 00bemMa. OOBEM MPSMOYTOJILHOTO TMapajuieenuIiea,
KyOa.
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[Tonsitue o paBeHnctBe Quryp. LleHTpanpHasi, oceBas W 3epKajbHAs CAMMETPHUHU.
N300pakeHre CAMMETPUYHBIX (DUTYD.

Pemenue npakTHYeCKUX 3a7a4 ¢ MPUMEHEHUEM MTPOCTEUIINX CBOMCTB QUryp.

HUcropust MmaTeMaTUKHU

llossnenue yugp, 6yxs, uepoenugos 6 npoyecce cuema U pacnpeoeneHus
npodykmos Ha /[peenem bnusxcnem Bocmoxe. Ceazb ¢ Heonumuueckou pesonoyuetl.

Poorcoenue wecmudecsamepuynoti cucmemul cuucienus. Ilossnenue decamuunou
3anucu yucein.

Poorcoenue u pazsumue apugpmemurxu namypanvroix uyucen. HOK, HO/[, npocmuie
yucna. Pewemo Opamocgena.

llosenenue Hyns u ompuyamenvHulX uYucenr 6 mamemamuxe opesHocmu. Ponv

Huocgpanma. I[louemy (—1)(—1) =+1?
Ipobu 6 Basunone, Ecunme, Pume. Omkpoimue decamuunwix opooeti. CmapurHvle
cucmemul mep. /lecaimuunuvle Opobu u mempuyeckas cucmema mep. JI. Maenuyxutl.

Coaep:xanue Kypca MaTeMaTHKH B 7-9 KJiaccax

Auareopa

Yucaa

PannonajbHbIC YHCIa

MHOXxecTBO panroHanbHbIX yncesl. CpaBHEHNE pallMOHAJIBHBIX YHCEll. JIeHCTBHS C
palmoHaNbHBIMU YUCIIaMHU. [Ipedcmasnenue payuoHaibHo20 YUCia 0ecamuyHol Opoobvio.

HppanuoHajbHble Yuc/Ia
[IoHsTME UppaUMOHAIBHOTO YKcila. Pacrno3HaBaHWe HWppPaLMOHAIBHBIX YHCE.

[Ipumepbl n0Ka3aTenbCTB B anredpe. MppalMOHAIBHOCTH YHCIA «/E [IpumeHenue B
reometpun. CpagHenue uppayuoHaibhsix yucei. Muoscecmso oeticmeumeibHblX Yucei.

TosxknecTBeHHBIE TPe00pa3oBaHuA

YucaoBbie 1 OyKBEHHbIE BbIPAKEHUSA

BreipaxkeHne ¢ mnepemMeHHOW. 3HaueHue BblpaxkeHus. [loacTaHOBKa BBIpAKEHUI
BMECTO [IEPEMEHHBIX.

lesblie BbIpameHUus

CreneHb ¢ HaTypaJbHBIM T[OKa3aTeleM M ee cBoicTBa. I[IpeoOpa3zoBanus
BBIPAKECHUM, COJICPIKAIINX CTENCHHU C HATYPaJIbHBIM MOKA3aTEIIEM.

OpnuowieH, MHOTOwWIeH. JIeHCTBUS ¢ OJHOWICHAMU W MHOTOWICHaMHU (CIOXXEHUE,
BBIYMTAHUE, YMHOXKEHHE). DOPMYJIbl COKPAIIEHHOIO YMHOXEHHS: Pa3HOCTh KBAJIpaToB,
KBaJIpaT CyMMbI W pAa3HOCTH. Pa3nokeHWe MHOTOYJIE€HAa Ha MHOXHWTEIIH: BBIHECCHHUE
00I1IeTO0 MHOXKHUTEJSI 32 CKOOKH, ZpYHNnuposKd, npumeHeHue @Qopmyn COKpaAueHH020
yMHoocenus.. Keaopamuwviti mpexunen, paznodxceHue K8aOpamHO20 mMpexuieHa Ha
MHOJICUMeENu.

JIpo0HO-panuOHAIbHbIE BHIPAKEHUS

Cremnenb ¢ 1ienbpiM nokasateneM. [IpeoOpa3zoBanue qpoOHO-TUHEHHBIX BBIPAKCHHIM:
CIIOKEHUE, YMHOXEHUe, JAelieHue. Aneeopauueckas Opobwv. onycmumvle 3HaAYeHUs
NnepeMeHHbIX 8 OpOOHO-payUOHANbHLIX gbipadxcenusx. Coxpawenue aneebpaudecKux
opobei. [lpusedenue ancebopauueckux opobdeii Kk obwemy 3Hamenamenio. elicmsaus c
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aneedopaudeckumu OpooIMuU.; ClONHCEHUe, BbIYUMAHUe, YMHOJCEHUe, OelleHue, 8036e0eHUe 8
cmenemb.

lIpeobpa3zosanue gvipasiceHuti, coo0epHcAux 3HaK MOOYI.

KBaaparTHbie KOpHH

Apudmernueckuii  KBajpaTHbI  KopeHb.  [IpeoOpazoBaHue  BBIpaKEHUH,
COJIEpKAILIUX KBAJIPAaTHbIE KOPHU: YMHOKEHUE, NEJIECHUE, BBIHECEHUE MHOKUTEIS U3-TI0J1
3HAKa KOPHS, GHeceHue MHONCUMens noo 3HAK KOPHSL.

YpaBHeHUs U HEPABEHCTBA

PaBencrBa

YucnoBoe paBeHCTBO. CBOICTBA YHUCIOBBIX PABEHCTB. PABEHCTBO C MEPEMEHHOM.

YpaBHeHust

[lonsiTue ypaBHEHHS W KOpHS YypaBHeHUA. [Ipedcmaénenue O pasHOCUTLHOCMU
ypasnenuii. Obnacme onpeoenenus ypagHeHus (001acmvb OONYCMUMBIX 3HAYEHUl
nepemeHHol).

JIuHeiiHOe ypaBHEHHE U er0 KOPHU

Pemienne JMHEWHBIX ypaBHEHUW. JIuHeunoe ypasueHue ¢ nNaApamempom.
Konuuecmeo kopneii nuneiino2o ypaeuwenus. Pewenue numetinvix ypasnenuu ¢
napamempom.

KBagpaTHoe ypaBHeHMe U er0 KOPHU

KBagpaTHeie ypaBHeHus. HenonHbele kBaApaTHble ypaBHEHHS. JIMCKpUMHHAHT
KBaJIpaTHOro ypaBHeHHs. DopMysa KOpHEH KBAJApaTHOrO ypaBHeHUsA. leopema Buema.
Teopema, oopamnas meopeme Buema. PellleHrne KBagpaTHbIX YPABHEHHI: UCIIOJIb30BAHUE
(bopMysbl Il HAXOXKJIECHUS KOPHEW, epaguueckuii memoo peuienus, pasioxcenue Ha
MHOMCUmMenu, noobop KopHell ¢ Ucnoiv3osanuem meopemvl Buema. Konuuecmeo xopmeii
K8AOpAMHO20 YPAGHEHUs 8 3A8UCUMOCMU Om e20 Ouckpumunanma. bukeadpamnvie
ypaeuenus. YpagHenus, ceooumble K JUHEUHbIM U KeaopamuuimM. Keadpammuvle ypaenenus
C napamempom.

/{po0HO-panHOHA/IbHBIC YPABHECHUA

Pemennie mpocredmmx — ApoOHO-TMHEHHBIX  ypaBHeHUH. Pewenue 0pobHO-
PAYUOHATILHBIX YPAGHEHU.

Memoowl pewenus ypagneHutl: mMemoobl PAGHOCUILHLIX NPeobpazosanuli, mMemoo
3amenbl nepemeHHou, 2paguueckui memoo. Hcnorvzosauue ceoticmé @QYHKyuu npu
peuieHuu ypagHeHull.

IIpocmeriwue uppayuonanvnele ypasrenus euoa | f (x) =a, \/ f(x)= \/g (x) .

Ypasuenus euoa X" =a .Ypasnenus 6 yenvix uucnax.

Cucrembl ypaBHEeHUH

VYpaBHeHHE ¢ ABYMsI IEPEMEHHBIMU. JINHEHHOE YpAaBHEHUE C JBYMSI IEPEMEHHBIMU.
lIpsamas kax epaguueckas unmepnpemayusi IUHEUHO20 YPAGHEHUS. C 08V M5l NePeMEHHbIMU.

IloHATHE cucTeMBbl ypaBHEHUN. Pelienue cucreMsl ypaBHEHUM.

Metonbl pemeHuss CUCTEM JIMHEWHBIX YPAaBHEHUW C JBYMS [EPEMEHHBIMU:
epaghuyeckutl Memoo, Memoo CIOHCeHUs, METOJ] TIOJICTAHOBKH.

Cucmemvl TUHEUHBIX YPAGHEHUU C NAPAMEMPOM.

HepaBencrBa

Uucnosele  HepaBeHcTBAa. (CBoiiCTBa  4YMCIIOBBIX  HepaBeHCTB.  IIpoBepka
CIIPABEJIMBOCTH HEPABEHCTB IPH 3aJaHHBIX 3HAUYCHUSAX TEPEMEHHBIX.
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HepaBenctBo ¢ mnepemeHHoil. Ctporme u HecTporue HepaBeHcTBa. Oobaacmeb
onpeoeneHus Hepagencmea (0061acms OONYCIMUMBIX 3HAYEHULL NePeMeHHOLL).

Pemienune MMHEWHBIX HEPABEHCTB.

Keaopamnoe nepasencmeo u eco pewenus. Pewenue xeaopamuvlx nepasencms:
UCNONIL308aHUE CBOUCME U 2papuKka KAOpAMUYHOU @QYHKYUU, Memoo UHMEPBALO8.
3anuce pewienus K8aOpamHo2o HepaseHCcmaa.

Pewienue yenvix u OpoOHO-payuoHAIbHLIX HEPABEHCNE MEMOOOM UHMEPBALO8.

CucremMbl HEpaBEHCTB

CucreMbl HEpAaBEHCTB C OJIHOM MepeMeHHOM. PellieHne cructeM HEPaBEeHCTB € OJTHOM
MIEPEMEHHOM: JINHEWHBIX, kgaopamuwvix. 1300pakeHne peleHus CUCTEMbl HEPABEHCTB Ha
YUCJIOBOM MPSIMON. 3aIUCh PEIICHHS] CHCTEMbI HEPABEHCTB.

DOyHKIUU

IHousitue pyHKUMU

JlexapToBbl KOOpAMHATBI Ha IUIOCKOCTH. {dopmMupoBaHHe NpPEICTAaBICHUNA O
METanpeIMETHOM MOHITHH «KOOPAUHATHIY. CrocoObI 3a1anus QyHKINN: aHATUTUICCKUH,
rpabuyeckuit, TabmmuHpld. ['paduk dynkmuu. Ilpumepsl ¢GyHKIME, TOIy4aeMbIX B
IIPOLIECCE MCCIIEIOBAaHUS PA3IMYHBIX PEAIBHBIX IPOLECCOB U PEIICHUs 33]a4. 3HAYCHHE
¢yaknun B Touke. CBoiicTBa (pyHKUMI: 00NacTh ONpelereHns, MHOXKECTBO 3HAUYEHUH,
HYJU, TPOMEXKYTKH  3HAKONOCTOSHCTBA,  YEMHOCHIb/HeUemHOCmb,  TPOMEXYTKU
BO3pacTaHus W YyObIBaHUs, HauOoJiplllee W HauMeHbluee 3HaueHus. MccienoBaHue
byHKIMH 110 ee TpaduKy.

Ilpeocmaenenue 06 acumnmomax.

Henpepuvignocms pynxyuu. Kycouno saoannvle gpynxyuu.

JIuneiinas pyHkums

CpoiictBa M rpaguk JIUHEHHOW QYHKUMHU. YTIO0BOM KOIPPUUIMEHT MPIMO.
Pacnonoxenue rpaduka JIMHEHHOM (QYHKIMM B 3aBUCUMOCTH OT €€ YIJIOBOTO
ko3¢ dunrenTa u cBOOOIHOTO wieHa. Haxoowcoenue kosgduyuenmos aunetinol ynkyuu
N0 3A0AHHBIM YCIO0BUAM: NPOXONHCOeHUe NpAMOU uepe3 08e MOYKU C 3A0AHHbLIMU
KOOpOUHamamu, npoxodxcoenue npsamou 4epe3 OAHHYI0 MOUKY U NApaulesibHOU OAHHOU
NPSAMOU.

KBaagparuunas ¢pyHkumus

CpoiicTBa u rpaduk KBajgpaTudHou (QpyHkiuu (mapadona). [locmpoenue epaghuxa
Kkeaopamuynot @ynkyuu no mouxam. HaxoxxaeHue Hyleld KBaJpaTUYHOM (DyHKIMH,
MHOJMCECMBA  3HAYEHULl,  NPOMENCYMKO8  3HAKONOCMOAHCMBA,  NPOMENCYMKOS
MOHOMOHHOCMU.

Oo0OpaTHasi IPONOPUMOHAIBHOCTD

. k
CBoiicTBa PyHKIUU y = K y=_ ['unepOoua.
X

I'pagpuxku  @ynkyuir. Ilpeobpazosanue ecpaguxa Gyukyuu y=f(x) 0714
nocmpoenus 2paghukos QYHKYuti 6U0a y = af (kx +b)+c .

I'pagurxu ¢pynxyuii y=a+XL+b, y =X 1y=3x, y=|x

IMocienoBaTEJILHOCTH U MPOTPECCHH
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UucnoBas mnocneaoBaTelbHOCTh. [IpUMeEpBl YHCIOBBIX IOCIEIOBATEIBLHOCTEM.
beckoneunple mocnenoBaTeNbHOCTH. ApudmeTndeckass mOporpeccuss U €€ CBOWCTBA.
['eomerpuueckas mnporpeccus. Popmyra obwezo unena u cymmsl N Nepevix UNeHO8
apugmemuuecxkol u 2eomempuyeckol npoepeccui. Cxooawascs 2eomempuiecKas
npozpeccus.

Penienue TeKCTOBBIX 3a7a4

3ajaum Ha Bce apuMeTHUECKHE e CTBUS

Pemenne TeKCTOBBIX 3a/1au apudmeTnueckum criocodoM. McnonbszoBanue Tadmu,
CXEM, YEePTEKEH, IPYruX CPEACTB MPECTABICHUS JaHHBIX ITPU PEUICHUU 3aJa4H.

3agaum HA IBHKEHHeE, Pa00Ty U MOKYNKH

AHanmu3 BO3MOXKHBIX CHUTYallMd B3aWMHOTO PAaCIOJIOKEHUS OOBEKTOB MPU HUX
JIBYKEHUH, COOTHOIIICHHUSI 00HEMOB BBITTOJIHAEMBIX PaOOT IIPH COBMECTHOM padoTe.

3amavyu HA YACTH, 10JIU, IPOLEHTHI

Perienue 3aau Ha HaXO0XKICHUE YaCTH YKCIIa U YKCIIa IO ero yactu. Pemienue 3amau
Ha MPOUEHTHI U A0Ju. [IpuMeHeHne nponopuuii Npy penieHuu 3aaad.

Jlornueckue 3agaun

Pemenue norumueckux 3anad. Peuwienue jnocuyeckux 3a0ay ¢ HOMOwbIo 2pagos,
maoauy.

OcHOoBHBIE MeTOAbI  pelIeHHs TeKCTOBbIX 3aJa4:  apudMeTHUUecKuid,
anredpandeckuii, mepedbop BapuaHTOB. [lepsuunvie npedcmaegnenusi 0 Opyaux memooax
peuenust 3a0ay (ceomempuieckue u epaguieckue memoovl).

CraTtucTika ¥ Teopusi BepOsATHOCTEl

Crarucruka

TabnuyHoe W TpaduyecKoe MPECTABICHUE JaHHBIX, CTOJOYAThIE U KPYrOBbIE
auarpamMmbl, rpaduky, TPUMEHEHHE TUarpaMM U TpaduKoOB Il OMMCAHUS 3aBUCUMOCTEHN
peanbHbIX BEJIWMYMH, W3BJICUCHHE HUH(POpMAIMKW U3 TaONUIl, AUarpaMm M rpaduxos.
OnucatenbHble  CTAaTUCTUYECKUE  TOKa3aTeIuW  YHUCIOBBIX  HAOOpPOB:  cpeaHee
apupmMeTndecKoe, Meouana, HaudobllIee 1 HAUMEHbLIee 3HaUeHUs1. Mepbl paccerBaHUs:
pasMax, oucnepcus u cmaHoapmuoe OmKIOHEeHUe.

Crny4daitHass U3MEHYMBOCTh. VI3MEHUMBOCTh IPU U3MEpPEHUsX. Pewarowue npasuna.
3akoHomepHOCMU 8 USMEHYUBBIX BETUYUHAX.

CayuaiiHbie cOOBITHS

CnyuaiiHple ONBITHI  (IKCIIEPUMEHTHI), DJIEMEHTApHBIE CIy4alHbIE COOBITUS
(ucxonpl). BepostHOocTH  37eMeHTapHBIX  cOObITHM. CoOOBITHUS B CIIy4alHBIX
AKCIIEPUMEHTAaX U OJIArONmpHUSTCTBYIOIIME DJIEMEHTapHble COOBITHS. BeposiTHOCTH
ClIy4yalHbIX COOBITHM. ONBITBI C PaBHOBO3MOXKHBIMHU DJIEMEHTAPHBIMU COOBITHSIMHU.
Knaccuyeckre  BEpOSITHOCTHBIE  OMNBITBI  C  HCIOJB30BAaHUEM  MOHET, KyOWKOB.
llpeocmaenenue cobvimuii ¢ nomowwto Ouazpamm Jinepa. IlpomusononodsicHvie
coovimusi, obveouneHue u nepecedenue coovimut. Ilpasuno crodwcenuss eeposimuocme.
Cnyuaunvii 6vi60p. Ilpeocmasnenue skcnepumenma 6 6uode oepesa. Hezasucumvle
coovimus. Ymmuoowcenue eeposmuocmeu Hesagucumvix codovimutl. Ilocredoeamenvhbie
Hezagucumvle ucnvsimanusi. llpencraBneHne o HE3aBUCUMBIX COOBITHSIX B KU3HH.

Inemenmovt KOMOUHAMOPUKU

Ilpasuno ymnoowcenus, nepecmanogku, ¢paxmopuan uucia. Couemanus u 4ucio
couemanuti. @opmyna uucia covemanui. Tpeyeonvnuk Ilackana. Onvimsl ¢ Oonvuum
YUCTIOM PABHOBO3MOJICHBIX DNIeMEHMApHuIX codbimuil. Buvluucnenue eeposmuocmeil 8
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onvlmax ¢ npumeneHuem KomourHamopuvix ¢opmyn. Hcnwimanus bepuynnu. Ycnex u
Heyoaua. Beposimnocmu cobvimuii 6 cepuu ucnvimanuii bepuyniu.

Cryuaiinle genuuunwl

3Hakomcmeo co CryYauHbIMU BeIUYUHAMU HA NPUMEPAX KOHEUHbIX OUCKPEmHbIX
cayuaunvlx eenuuur. Pacnpedenenue eeposmuocmeti. Mamemamuyeckoe oodicuoaHue.
Ceoticmeéa mamemamudeckoeo oxcuoanus. Illowamue o 3akone OOILUWUX —HUCe.
Usmepenue eeposmuocmeu. Ilpumenenue 3axoHa OOMbUWUX YUCELl 6 COYUOJOSUU,
Cmpaxosanuu, 6 30pPABOOXPAHEHUU, obecneyeHuu OE30NACHOCMU  HACeleHUs 8
Upe38bIUAUNBIX CUMYAYUSIX.

I'eomeTrpus

I'eomeTpuyeckue purypsi

@Ourypsl B reOMeTPHHU M B OKPY:KaI0IIeM MUpe

['eomerpudeckas ¢urypa. D@opMupoBaHUE TPEACTABICHUNA O METANpPEeIMETHOM
MOHITUU «PUTYPAY.

Touka, nuHUSA, OTPE30OK, MpsiMasi, JTyd, JIOMaHas, IUIOCKOCTb, yroi, OucceKkTpuca
yIJla U €€ CBOWMCTBA, BUJIBI YTJIOB, MHOTOYTOJIbHUKH, KPYT.

OceBasgs  cummeTpus reomeTrpuueckux  ¢uryp. llenTpanbHas  cuMmeTpus
r€OMETPUYECKUX (QUTYP.

MHOroyrojibsHMKu

MHOroyrojbHuK, €ro JSJE€MEHTBl M €ro CBOWCTBA. Pacro3HaBaHWE HEKOTOPBIX
MHOTOYTOJIbHUKOB.  BblnyKkivle U  HEBblNYKIble  MHO20V20]bHUKU. lIpaBUIIbHBIE
MHOT'OYTOJIbHUKH.

TpeyronesHuku. BeicoTa, mMeanana, OucceKkTpuca, CpedHss JUHUS TPEyroJjbHHKA.
PaBHOOeApEeHHBIM  TPEYroJIbHUK, €ro CBOWCTBA W TMpU3HAKU. PaBHOCTOpOHHUM
TPEYTOJbHUK. [IpAMOYTONBHBINA, OCTPOYTOJBHBINA, TYNOYTOJIBHBIM  TPEYTOJbHHUKHU.
Bremnue yriel TpeyronbHuka. HepaBeHCTBO TpeyrobHUKA.

YeroipexyronapHuku. [lapamienorpamm, poMO, IpsIMOYTOJIbHUK, KBaJpaT, Tpaneuus,
paBHOOenpeHHast Tpaneuus. CBoilcTBa W MNpU3HAKU MapajiesorpaMmma, pomoa,
MPSIMOYTOJIbHHUKA, KBaJpaTa.

OKpy:KHOCTB, KPYT

OKpyX HOCTb, KPYT, UX 3JIEMEHTBl U CBOICTBA; LICHTPAJIbHBIC U BIHMCAHHBIC YTJIBI.
KacarenbHast u cexywjas K OKPYKHOCTH, UX c60ucmeéa. BIUCaHHBIE M ONUCAHHBIC
OKPY’KHOCTH JUJIl TPEYTOJIbHUKOB, Yemblpex)y201bHUKO8, NPAGUIbHbIX MHO20Y201bHUKOE.

I'eomeTpuyeckue purypnl B IpocTpaHcTBe (00bEMHbIE TeJIa)

Mmnozcoepannuxk u e2o anemenmoul. Hazeanus MHO202pAHHUKOE C  pPA3HLIM
nonodcenuem u Koaudecmeom cpaueu. llepBUYHBIE TIPEACTABICHUS O MHPAMUIE,
napauienenunene, mnpusme, cdepe, mape, UWIMHAPE, KOHYCE, HX OJJEMEHTax u
MPOCTEUIINX CBOMCTBAX.

OTHOMICHUA

PaBencrBo ¢uryp

CBoiICTBA paBHBIX TPEYTONBHUKOB. [ [pM3HaKK paBEHCTBA TPEYTOJIBHUKOB.

IMapaieIbHOCTH MPSAIMBIX

[Ipy3Haku W CBOMCTBAa MApPAJUICNIBHBIX MNPSAMBIX. AKcuoma napanieibHoOCmu
Eexnuoa. Teopema @aneca.

IlepnenankyasipHble NPSIMbIe
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[Ipsimoit yron. Ilepnenaukyisap k npsmod. Haknonnas, npoexuus. CepeauHHBIM
NEePHEHAMNKYIIAP K 0Tpe3Ky. Ceolicmea u npusHaxku nepneHoOUuKyIspHOCmu.

Ilooobue

Ilponopyuonanvuvle ompesku, nooobue ¢ueyp. I[lo0obnvie mpeyeonbHUKU.
lIpuznaxu nooobus.

B3aumMHoe pacnoJioskeHue TIPSIMONA U OKPYKHOCTH, 08YX OKPYIHCHOCHIEII.

HN3mepennsi U BIYMCJICHUS

Beanyunbl

[lonarne BennuuHbl. [[nuHa. M3MepeHue minHbL. EIUHUIBI U3MEPEHUS IJIMHBI.
Benuuuna yrna. ['pagycnas mepa yria.

[TonsiTe o miomaau Mmiaockod (Gurypel u ee cpoiicTBax. M3mMepenue miomaaei.
Ennauner nsmepenns mionagu.

[IpencraBnenne o0 oObeme W ero cBoicTBax. M3mepenne oObeMa. EnuHuUIBI
U3MEpEeHHs 00HEMOB.

HN3mepenusi u BbIYMCJIEHUS

NHCTpyMEHTBI 11 U3MEPEHU W TOCTPOCHHI; U3MEPEHUE U BBIYUCICHUE YTJIOB,
uH  (paccTrosiHuit), T1wiom@aneil. TpuroHomerpuyeckue QGYHKIMKA OCTPOro yria B
MPSIMOYTOJIBHOM  TPEYTrOJbHUKE  Tpuconomempuueckue  @QyHKyuu  mynoeo  yeid.
BrlunciieHHEe 3JIEMEHTOB TPEYTOJIBHUKOB C HCIOJIb30BAHUEM TPUTOHOMETPUUYECKHUX
COOTHOILIEHH. DOopMyIbl MIIOIAAN TPEYrOJbHHUKA, MapajijieorpaMMa M €ro 4YacTHBIX
BUJIOB, (HOPMYJIBI JJTUHBI OKPY)KHOCTH M IUIOIIAAM Kpyra. CpaBHEHHE W BBIYHCIICHUE
momanent. Teopema [Mudaropa. Teopema cunycos. Teopema kocunycos.

Paccrosinus

Paccrosinue Mexay Toukamu. PaccTosiHMe OT TOYKM 10 NpsAMOU. Paccmosnue
medxncoy gueypamu.

I'eomeTpuyeckue MOCTPpOEHU

['eoMeTpuyeckre MOCTPOEHUs Il WILTIOCTPAIIMU CBOMCTB T€OMETPUUECKUX (PUTYD.

NHCTpyMEHTBI 1711 TIOCTPOCHMI: UWPKYJb, JHWHEWKA, YTOJbHUK. [Ipocmeuwiue
HOCMPOEHUs YUPKYIeM U JUHEUKOU: NOoCmpoeHue OUCCeKMpUcsl yaid, NepneHOuKyIapa K
NPAMOU, Y2id, pa6HO20 OAGHHOMY,

Ilocmpoenue mpey2onbHUKO8 No mpem CIMOpOHAM, O8YM CHOPOHAM U VY MeHCoy
HUMU, CIOPOHE U O8YM NPUNEHCAUUM K Hell Y2IaM.

enenue ompesxa 6 0aHHOM OMHOUWEHUU.

I'eomeTpuyeckue npeodpa3oBaHus

IIpeoOpasoBanus

[lonsitue mnpeoOpazoBanus. IlpeacraBieHne o0 METaNpPEIMETHOM  MOHSTHH
«mpeoOpazoBaHuey. I[loooobue.

JBrKeHunst

OceBasgs W UEHTpallbHAasg CUMMETPHUS, HOB0POM U NAPATLIENbHbIL NEPeHOC.
Kombunayuu osusicenuti na niockocmu u ux c80tUcmaed.

BekTopbl 1 KOOPAUHATHI HA MJIOCKOCTH

BexTopsl

[TonsiTne BekTOpa, ACHCTBUSA HAJl BEKTOPAMHU, UCIIOIH30BAHUE BEKTOPOB B (hH3HKE,
Pasnodicerue 6eKmopa Ha cocCmasisaoujue, CKalsApHoe npou3eeoeHue.

Koopaunarsl
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OCHOBHBIE TIOHSITHS, KOOPOUHAMbBL GEKMOPA, PACCMOAHUE MeHCOy MOUKAMU.
Koopounamwi cepedunvt ompeska. ¥Ypasuenus gueyp.

llpumenenue 6exkmopos u KOOpOUHam OJisl peuleHus NPOCMeEUUUX 2e0MeMPULECKUX
3a0ad.

HUcropust MaTeMaTHUKHU

Bosnuxnosenue mamemamuku Kak Hayku, smanst ee pazgumusi. OCHo8Hble pazoebl
Mamemamuxu. Beloarowueca mamemamuKky u ux 6xnao 8 pazeumue HayKu.
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OueHouyHble MaTepHUAJIbI 10 MATEMATHKE, ajiredpe U reoMeTPUun
OueHka 3HAHUW M YMEHUI yYaluxcst

1. Comepxanue u oObeM MaTepuala, MOMJIEKAIIETO MPOBEPKE, OMpeaeseTcs
nporpammoii. [Ipu npoBepke ycBOeHUsI MaTeprasa HY>KHO BBISBIIATH MOJHOTY, IPOYHOCTh
YCBOCHHS YYalIUMHUCS TEOPUU W yYMEHHUS NPUMEHSTh €€ Ha MPAKTUKE B 3HAKOMBIX H
HE3HAKOMBIX CUTYaIIMSIX.

2. OcHoBHBIMH (hOpMamMu MPOBEPKU 3HAHUW U YMEHHMM ydalIuxcs Mo MaTeMaThKe
ABIISIOTCS MMCbMEHHAs! KOHTPOJIbHAs paboTa, TECTUPOBAHUE U YCTHBIN Ompoc.

[Ipy olLleHKE NHCBMEHHBIX M YCTHBIX OTBETOB YYHTENIb B MEpPBYIO OYepeab
YUUTHIBACT TOKa3aHHbIC YYallUMHUCA 3HaHUA U yMeHHs. OIEeHKa 3aBHCHT TakXke OT
HAJIMYUS ¥ XapaKkTepa NOTrPeIIHOCTe!, TOMYIICHHBIX YIalluMHUCS.

3. Cpeau mnorpemrHocTed BBIACHSAIOTCS OIMMOKKM W HemodeThl. llorpemrHocTh
CUMTAETCs] OIIMOKOW, €CIM OHa CBUAETEIBCTBYET O TOM, YTO YYEHHK HE OBJIaJell
OCHOBHBIMU 3HAHHUSIMHU, YMEHHUSIMH, YKa3aHHBIMU B IIPOTpamMMe.

K HemoueraM OTHOCSTCS NOTPELIHOCTH, CBUJCTENIBCTBYIOIIME O HEIOCTATOYHO
MIOJIHOM WJIM HEIOCTATOYHO MPOYHOM YCBOEHUM OCHOBHBIX 3HAaHUM M yMEHHH win 00
OTCYTCTBMM 3HaHUM, HE CUMTAIOIIMXCS B IporpaMMe OCHOBHbIMU. Hemouetamu Takxke
CUMUTAIOTCA: MOTPEIIHOCTH, KOTOpPbIE HE MPHUBENM K HMCKaKEHUIO CMbICIA MOJyYEHHOTO
YUYEHUKOM 3a/laHusl MU Clloco0a €ro BBINOJHEHUS; HEaKKypaTHasl 3alucCh; HEOPEKHOE
BBINIOJIHEHHUE YEPTEKA.

['pannna Mexay omuOKaMH W HEAOYETaMU SIBIISIETCS B HEKOTOPOW CTETMCHH
ycioBHOU. [Ipy ogHUX OOCTOSTENBCTBAX AOMYIICHHAS YYalIUMUCA MOTPEIIHOCTh MOXKET
paccMaTpuBaThHCS YUUTENIEM KaK OIINOKa, B IPYroe BpeMs U MPHU APYTUX 0OCTOSATEIHCTBAX
- KaK HEJI0YeT.

4. 3amaHuss 19 YCTHOTO M IIMCBMEHHOTO ONPOCA YYaIIMXCS COCTOAT W3
TEOPETHYECKUX BOIIPOCOB U 3a/1ay.

OTBeT Ha TEOPETHUYECKHH BOMPOC CUUTACTCS OE3yNpEdHbIM, €CIIU IO CBOEMY
COJIEP)KAHUIO TOJHOCTBIO COOTBETCTBYET BOIPOCY, COJEPKUT BCE HEOOXOAUMBIE
TeopeTudeckue (akThl s 0OO0OCHOBAHHBIE BHIBOJbI, @ €r0 U3JI0KEHUE U MUChbMEHHAs 3aIluCh
MaTeMaTHYECKHU IPaMOTHBI U OTJIMYAIOTCS TIOCIEI0BATEIbHOCTBIO U aKKYPATHOCTBIO.

Pemenue 3amaum cuurtaercs O€3yNmpedHbIM, €CJIM MPAaBUIBHO BBIOpaH CHOCOO
pElIEeHUsl, CaMO pEIICHHE COMPOBOXKAAECTCA HEOOXOAUMBIMU OOBSICHEHUSIMH, BEPHO
BBITIOJTHEHBl HY)KHBIE BBIUYUCICHUS W MPEOOpa3oBaHMs, TOJYYCH BEPHBIM OTBET,
MOCJIEIOBATEIBHO U aKKYPATHO 3alMCaHO PEIICHHE.

5. OueHka OoTBeTa y4allerocs npu yCTHOM U MHUCbMEHHOM OIPOCE MPOBOAMTCS MO
ceMuOaNIbHOM cHUcTeMe, T. €. 3a OTBET BBICTABJISETCS OAHA M3 OTMETOK: 1 (Imoxo), 2
(HEeyIOBJIETBOPUTEIIHHO), 3 (YIOBIETBOPUTEILHO), 4 (XOpOI110), 5 (OTIUYHO).

6. Yuutenbr MOXKET MOBBICHTH OTMETKY 32 OPUTHHAIBHBIM OTBET Ha BOMPOC WIIH
OpUTHMHAIBHOE PEIICHHE 3a7a4l, KOTOPbIE€ CBUJETEIBCTBYIOT O BBICOKOM MAaTeMaTUYECKOM
Pa3BUTUU YyYaILErocs; 3a pelieHue 0oJiee CI0XKHON 3aauu UM OTBET Ha O0Jiee CIOKHBIN
BOIPOC, NMPEAJIOKEHHBIE yUallleMycsl JOMOJIHUTEIbHO TOCIIE BBIIOJIHEHUS UM 3aJaHHH.

Kpurepuu ommbok:

K rpyObiM ommbOkam OTHOCATCS OIMMOKH, KOTOpPhIE OOHApYXKMBAIOT HE3HAHHE
ydaumucs: GopmyJ, MpaBuil, OCHOBHBIX CBOWCTB, TEOPEM U HEYMEHHUE UX NMPUMEHSTH;
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HC3HAHNC IIPUCMOB PCHOICHWA 3aJ1a4d, pacCMaTpuBaCMbIX B y‘Ie6HI/IKaX, a TakKiKe
BBIYHCJINTCIIBHBIC OI]_II/I6KI/I, €CJIN OHH HE ABIAIOTCA OHHCKOﬁ;

K HerpyObiM ommOKamM OTHOCATCS: TOTEpPs. KOpPHS WM COXPAaHEHHE B OTBETE

IMOCTOPOHHETO KOPHI, OT6paCLIBaHI/IC 0e3 oOBsICHEHMI OAHOI'0 M3 HUX WM PABHO3HAYHBIC

UM;

K HCOO0YCTAaM OTHOCATCA: HCPAIIMOHAJIIBHOC PCIOCHUC, OIIMCKH, HCOAOCTATOYHOCTDb

HJIX OTCYTCTBHUC HOHCHGHHﬁ, 00OCHOBaHHUH B PCUICHUAX.

OueHKa yCTHBIX OTBETOB YYAIIUXCS 110 MaTeMaTHKe
OTBeT O1IeHUBAETCA 0TMETKOM «5», €CIIH YUCHHK:

MIOJTHO PAcKphLI COACpKAHUE MaTepralia B 00beMe, PeTyCMOTPEHHOM IPOrpaMMOit
U y4eOHHMKOM, a TaK >K€ MPOJAEMOHCTPUPOBAI 3HAHUS MPEBBILIAIOIINE HOPMBI
IIPOrpamMMBl JIJIsl 3TOTO KJIacca;

U3JIOKWJI ~ MaTepuall TPaMOTHBIM  SI3bIKOM B ONPENEICHHOM  JIOTHYECKOM
MOCJIEIOBATEIBHOCTA, TOYHO HCIOIb3YS MaTeMaTHYECKYyI0 TEPMHHOJIOTHUIO U
CUMBOJIUKY;

IPABUJIBHO BBIMIOJIHUI PUCYHKH, YEPTEXKH, IPpapuKH, COIMYTCTBYIOILINE OTBETY;
MOKa3aJl yMEHUE WILIIOCTPUPOBATh TEOPETUUECKUE TIOJIOKEHUS! KOHKPETHBIMH
npUMEpaMH, TPUMEHSATh UX B HOBOM CUTYyalluu MPU BHITIOJHEHUU MPAKTUYECKOTO
3a/1aHus;

IIPOJIEMOHCTPUPOBAJ YCBOCHHME paHEE H3YUYEHHBIX COIYTCTBYIOLIMX BOIIPOCOB,
c(OPMUPOBAHHOCTh M YCTOMUMBOCTH HCIOJB3YEMBIX NpPU OTPAOOTKE YMEHUH U
HaBBIKOB;

OTBEYAJI CAMOCTOSTEIBHO.

OTBeT OlIEeHUBAETCA 0TMETKOM «4», €CIIH OH YJIOBJIETBOPSET B OCHOBHOM TPEOOBAaHUSM Ha
OLIEHKY «5», HO IIPH 3TOM MUMEET OJUH U3 HETOCTATKOB:

B U3JI0OKCHHH JOMYIICHBI HEOOJBIINE MPOOCIIBI, HE MCKA3UBIINE MaTEMaTHYCCKOE
coJiepKaHUC OTBETA,

JOMYIICHBI OAWH — JBa HEJ0YETa IMPU OCBEIICHHH OCHOBHOTO COJCP)KaHMS OTBETA,
WCIIPABJICHHBIC 10 3aMCUYAHHUIO YUUTEIIS;

JIOMYIIICHBI OIKOKa WK OoJiee ABYX HEIOYETOB IMPU OCBEIICHUU BTOPOCTEIICHHBIX
BOTIPOCOB MJIM B BBIKJIAKAX, JIETKO UCIPABICHHBIC 1O 3aMCUAHUIO YUUTEIIS.

OT1MmeTKka «3)» CTaBUTCA B CIEAYIOIINX CIydasx:

HETIOJIHO WJIM HETOCJIEA0BATEIIbHO PACKPBITO COJIEPKAHUE MaTepHUasa, HO MOKa3aHO
o0I11iee MTOHMMAHHUE BOIPOCA M IPOJEMOHCTPHPOBAHBI YMEHUS, JOCTATOYHBIC IS
JIaJIbHEUIIICTO YCBOECHHS MPOrpaMMHOTO Marepuaia (ompenienieHHBIC
«TpeboBaHusIMU K MaTEeMaTUYECKON MOATOTOBKE yUAIIUXCS»);

UMEJIUCh 3aTPyJHEHUST WM JIONYIIEHbl OIIUOKKM B ONPEACIICHUH TOHSITHH,
WCIIOJIb30BAHUM  MAT€MaTHUYE€CKOW  TEPMHHOJIOTMHM, YEPTEXKax,  BBIKIIAJKAX,
WCTIPABJICHHBIE MOCJIE HECKOJIBKUX HABOJAIINX BOIIPOCOB YUUTEIIS;

YYEHHUK HE CIIPABUJIICSA C IPUMEHEHUEM T€OPUH B HOBOW CUTYaLIMU MPU BBIIIOJIHEHUH
MPAKTUYECKOTO 3a/IaHMsI, HO BBITIOJIHIII 3a/IaHUsI 0053aTEIbHOTO YPOBHSI CIIOKHOCTH
10 ITaHHOM TeMe;

pu 3HAaHUU  TE€OPETUYECKOIO MaTepuajia  BBIIBJICHA  HEJOCTATOYHAA
c(hOpMHUPOBAHHOCTh OCHOBHBIX YMEHUN U HABBIKOB.

OTMeTKa «2)» CTaBUTCA B CIEAYIOIMINX CIIyYasiX:
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— HE PacKpbITO OCHOBHOE COJIepKaHUE YIEOHOT0 MaTepurara,;

— OOHapy)XeHO HE3HAHWE WM HEIMOHMMaHuEe YYEHUKOM OoJiblield WM HauboJsiee
BOKHOW 4acTU y4eOHOro MaTepuaa;

— JIONyIIeHbl  OMMUOKKM B  OMNpENEJICHWU  TOHSITUH, TIPU  HCIOJb30BAaHUU
MaTeMaTUYeCKOW TEPMUHOJIOTHH, B PHUCYHKaX, 4YepTeKax WU rpadukax, B
BBIKJIJIKaX, KOTOPBHIE HE HCHOPABIICHBI IMOCIE€ HECKOJBKUX HABOISAIINX BOIPOCOB
YUUTEIIA.

OtrmMmeTka «1» cTaBUTCS, €CIIN:

— YYCHUK OOHaApYKWUJI IMOJHOE HE3HAHHWE M HEMOHWMAaHUE H3y4yaeMoro y4eOHOro
MaTepuaga WM HE CMOI OTBETUTh HM HAa OJMH W3 IOCTAaBJICHHBIX BOIPOCOB IO
M3ydaeMOMY MaTepuaiy.

OuneHka NHCbMEHHBIX KOHTPOJBHBIX PadOT M TEeCTHPOBAHUS YYAIIMXCH M0
MaTreMaTHukKe
OtrmMeTKka «5» cTaBUTCS, €CIIN:

— paboTa BBINOJIHEHA TTOJIHOCTHIO;

— B JIOTHYECKHUX PACCYKACHUSAX U 00OOCHOBAHUU PEIICHUS HET MPOOEIOB U OIIHUOOK;

— B PCIICHUHM HET MaTeMAaTHYECKUX OIIHOOK;

— CHCTeMaTH4YeKoe pelreHre 0€3 MaTeMaTHYeCKUX OIIMOOK.

OtrmMeTKka «4» CTaBUTCS, €CIIH:

— paboTa BBIMOJHEHA MOJHOCTHIO, HO OOOCHOBAHMS IIarOB PEIICHUS HEJOCTATOYHbI
(ecnmm ymeHue 0OOCHOBBIBATh PACCYXKJICHHUS HE SBJISJIOCH CIIEIUAIbHBIM O0BEKTOM
IPOBEPKH);

— JlomylIlIeHa oJHa OoIMOKa WK JIBa-TPU HEJAOUYEeTa B BBIKJIAJIKaX, pPUCYHKaX, YepTekKax
win rpadukax (eciam 3T BHABI pabOThl HE SBIISUIMCH CIEIHATBHBIM OOBEKTOM
IIPOBEPKH).

OtrmMeTKka «3» CTaBUTCS, €CIIH:

— JIONyIIeHBl 0oJiee OJTHOM OIIMOKM Wiau Oojiee JBYX-TpPEX HEJO0YETOB B BBIKJIAJKaX,
yepTekax Wiau rpadukax, HO ydyalllUuics BJIaJICET 00S3aTENbHBIMU YMEHUSIMU IO
MIPOBEPSEMOU TEME.

OT1MeTKa «2» CTaBUTCS, €CIIN:

— JIONYIICHBI CYIICCTBCHHBIC OINMMOKM, TOKAa3aBIIHWE, YTO YyYallUMCSA HE BIIJICET

00s13aTeIbHBIMM YMEHHUSIMH T10 JJAHHOW TeME B TIOJIHOW Mepe.
OtmMmeTka «1» cTaBHUTCS, €CIIN:

— paboTa moka3zajia TMOJHOE OTCYTCTBHE Yy Yydallerocss o0s3aTeIbHbIX 3HAHUU U
YMEHHMI IO TPOBEPSIEeMON TE€ME WJIM 3HAYWTENIbHAs 4acTh pabOThl BBINOJHEHA HE
CaMOCTOSTEIIBHO.
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TemaTuyeckoe MIIAHUPOBAHUE € Y4eTOM padoyeil NPOrpaMMbl BOCIIMTAHUS €
YKa3aHHEeM KOJIHYeCTBAa Yac0B, 0TBOAMMbIX HA 0CBOCHHE KAK/A0il TeMbl.

B BocnuTanum nereid MOAPOCTKOBOrO Bo3pacTa (ypOBEHb OCHOBHOTO OOILEro
00pa3oBaHUs) MPHOPUTETOM SIBJIICTCS CO3/IaHUE OJIATOMPUATHBIX YCJIOBHU JIJISI PA3BUTHS
COLIMAJIBHO 3HAYMMBIX OTHOIICHWW YyYalluXcs, |, TPEXKIE BCEro, IEHHOCTHBIX
OTHOLIEHHUN:

- K CeMbe€ KaK TJIaBHOM OIMOpe B )KM3HU YeJIOBEKa U UICTOYHUKY €T0 CHACTbS;

- K TpyAdy Kak OCHOBHOMY CIOCOOY JOCTHXKEHHUS >KU3HEHHOTO OJaronoixydus
YeNI0OBEKa, 3aJI0Ty €ro YCIHEIIHOTO MPO(PECCHOHATBHOIO CAMOOIPEACICHUS U OUTYIICHHUS
YBEPEHHOCTH B 3aBTPAIIHEM JIHE;

- K CBOEMY OTEYECTBY, CBOEH Mayioil W Oonbliod PoguHe Kak MecTy, B KOTOpPOM
YeJIOBEK BBIPOC U MO3HAJ NEPBBIE PAJOCTH U HEYAAud, KOTOpas 3aBelllaHa eMy IpeaKaMu
U KOTOPYIO HY>KHO 00eperaTh;

- K IpHUpPOJE KaK MCTOYHUKY JKU3HU Ha 3eMile, OCHOBE CAMOIr0 €€ CYUIECTBOBaHU,
HY>KJAIOIIEeHCs B 3aIUTE U MOCTOSIHHOM BHUMAaHUU CO CTOPOHBI YEJIOBEKA;

- K MUpPY KakK IJIABHOMY NPUHIUIY YEIOBEYECKOTO OOLIEKUTHUS, YCIOBUIO KPEMKON
ApyXObl, HaJaXXUBAHUS OTHOILIEHUH € KoJuleraMu Mo pabore B OyaylieM M CO3JaHUs
OJIaronpuUsITHOrO MUKPOKJIMMAaTa B CBOEH COOCTBEHHOU CEMbE;

- K 3HaHUSAM KaK HUHTEJJIEKTyaJIbHOMY pecypcy, oOecreunBarouieMy Oyyiiee
4esI0BeKa, Kak pe3ysibTaTy KPOIOTIMBOIO, HO YBJIEKATEIbHOTO YUYEOHOTO TPy a;

- K KyJIbTYpE KaK JyXOBHOMY OOrarcTBy OOILIECTBA M Ba)KHOMY YCIIOBUIO OIIYIICHUS
YEJIOBEKOM IIOJIHOTHI MPOKMUBAEMOW JKU3HU, KOTOpPOE [al0T €My YTEHHUE, MY3bIKa,
HCKYCCTBO, T€ATpP, TBOPUYECKOE CAMOBBIPAKECHHUE;

- K 3JI0pOBBIO KaK 3aJIOry JOJITOM M aKTUBHOM >KM3HU YEJIOBEKAa, €ro XOpPOUIEro
HACTPOCHHS ¥ ONTUMHCTUYHOTO B3TJIsi[]a HA MUD;

- K OKPYKAaWOIIMM JIIOJIIM Kak O€3yCIIOBHOM M aOCOJIIOTHOW UEHHOCTH, Kak
pPaBHOMPABHBIM COLIMATBLHBIM TMapTHEpaM, C KOTOPHIMH HEOOXOIMMO BBICTpAaUBATh
n00poXKenaTenbHbIEe U B3aUMOIIOIICP/KUBAIOIINE OTHOILICHUS, JAIOIINE YEIOBEKY PaloCTh
OOLIEHMSI ¥ TTO3BOJIAIOIINE U30eraTh 4YyBCTBAa OIMHOYECTBA;

- K caMMM ce0e Kak Xo3f€BaM CBOEH CyJbObl, CAMOONPEAENAIOMUMC U
CaMOPEATTU3YIOIIUMCS IMYHOCTSIM, OTBEUYAIOIIUM 3a CBOE€ COOCTBEHHOE OyayIIiee.

MaremaTnka 5 kiaace

Ne Koauuect
Tema pa3znena/oaoka
ypoka BO 4aCOB
1. | MaremaTHuYeCKHil SA3BIK 30
2. | J1enuMMOCTh HaTypaJbHBIX YHCENT 40
3. | lpobu 58
4. | Jecatuunble 1podu 36
5. | [loBropenue 6
6. | UTOT'O 170

MaremaTuka 6 kiaacce

Ne Koanuect
Tema pa3znena/oaoka
ypoKa BO YaCOB
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1. | S3BIk U JIOTHKA 16
2. | YUncna v IeficTBUS C HUMU 14
3. | [IpoueHTHI 16
4. | OrHomenus u npornopiuu. [IponoprroHasbHbIC BEIMYUHBI 27
5. | PanmonansHble yncia 26
6. | Pemenue ypaBHeHMit 20
7. | Jlornueckoe cienoBaHue 7
8. | 'eomerpuueckue GuUrypsl Ha MIOCKOCTH U B IPOCTPAHCTBE 32
9. | [loBTOpEHHE 12
10. | U'TOI'O 170
Auredpa 7 kaace
Ne Koanuecr
Tema pa3znena/oaoka
ypoka BO YaCOB
1. | IloBTOpeHue 4
2. | BelpakeHus1, TOXKIECTBA, yPABHCHHUS 19
3. | OyHKUMH 10
4. | CreneHsp c HaTypaJIbHBIM IOKA3aTEIEM 12
5. | MHorouieHsl 16
6. | @opMyIBI COKPALIEHHOTO YMHOKEHUS 19
7. | Cucrembl IMHEHHBIX YpaBHEHUN 14
8 [ToBTOpeHue 1 cucTeMaTH3anus U3y4eHHOTo MaTepuaia B 7 11
KJ1acce
9. | UTOI'O 105
Aunredpa 8 kiacc
Ne Koanuecr
Tema pa3zjnena/onoka
ypoka BO YaCOB
1. | IloBTOpeHue 3
2. | ParmonanpHbIe 1poOH 22
3. | KBazgpatHble kKopHU 16
4. | KBagpaTHble ypaBHEHHUsI 22
5. | HepaBencrBa 19
6. | Crenenp ¢ 1eNTBIM TIOKa3aTeneM. DIIeMEHTHI CTATUCTHKH 13
7 IToBTOpeHue 1 cucTemMaTu3anus U3y4eHHOTo MaTepuana B 8 10
KJ1acce
8. | UTOI'O 105
Auaredpa 9 kanacc
Ne Koumnuecr
Tema pa3zaena/onoka
ypoka BO 4aCOB
1. | CgoiictBa dpynkuuit. KBagparnunas QyHkuus 22
2. | YpaBHEHUs U HEpPABEHCTBA C OAHOM NepeMeHHOU 17
3. | YpaBHeHUs 1 HEPABEHCTBA C IBYMSI IEPEMEHHBIMA 16
4. | Apudmerndeckas U reoMeTpudecKas Nporpeccun 17
5. | DneMeHThl KOMOMHATOPUKU U TEOPUU BEPOSITHOCTEH 13
6. | I[loBropenue 17
7. | UTOT'O 102

48




I'eomerpus 7 kiace

No Koanuect
Tema pa3znena/oaoka
ypoKa BO YaCOB
1. | HayanbHbIe reOMETPUYECKHUE CBEICHUS 10
2. | TpeyroibHHUKH 18
3. | apanenbHble psiMble 11
4. | CoOTHOIIEHUSI MEX]ly CTOPOHAMH U yIiaMH TPEYroJbHUKA 21
5. | [loBTopeHue 10
6. | UTOI'O 70
I'eomerpus 8 kiacc
Ne Koauuect
Tema pa3znena/oaoka
ypoKa BO YaCOB
1. | IoBropeHue 2
2. | YeTbIpeXyroabHUKH 14
3. | [Inomane 14
4. | llonoOHbIe TPEYTOTBHUKU 20
5. | OKpyXHOCTb 16
6. | IToBropenne 4
7. | UTOT'O 70
I'eomerpus 9 kiaacce
Ne Koianuect
Tema pa3jaesna/6aoka
ypoka BO YaCOB
1. | BekTopsl 10
2. | Merox KoopIuHAT 10
3. | CooTHoIIEHNE MEXKY CTOPOHAMH U YIIIaMH TPEYTOJbHUKA 11
4. | JlnuHa OKPY>KHOCTH U IUIOIIAJb Kpyra 12
5. | JIBmwxkeHus 8
6. | HavanbHbIe CBEICHUS N3 CTEPEOMETPHH 9
7. | IloBropenue 8
8. | UTOI'O 68
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