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Pabouas nporpamma no npeamery «MareMaTHKa» COCTaBJIeHA HA OCHOBe:

—

e

denepanpHoro 3akoHa Ne 273-P3 ot 29.12.2012 «O0 oopasosannu B Poccuiickoii Penepanumy;
denepalibHBIN rOCYIapCTBEHHBIN 00pa30BaTeIbHBINA CTAHIAPT

OCHOBHOTO 00111eT0 00pa30BaHus, YTBEPKAEHHOTO MprukazoM MuHoOpaszoBanus PO ot 17.12.2010 Ne
1897 "O6 yrBepxaeHuu GeaeparbHOro rocy1apcTBEHHOr0 00pa30BaTEILHOTO CTaHIapTa OCHOBHOTO
obmero oopazoBanus'c uaMeHeHusmu ot 29.12.2014r., or 31.12.2015 r., ot 11.12.2020 1.;
CaHUTapHO-IMMHIEMUOJIOTUISCKUX TPEOOBAHUH K YCIOBHSIM U OPTaHU3AIUN O0YUYCHUS B
0011e00pa30BaTeIbHBIX YUPEKACHUIX U CaHUTAPHO-3MUEMHOJIOTHYECKUX IPABUI U
HopmatuBoB CanlluH 2.4.2.2821-10 (Y1BepkaeHbl nocTaHoBIeHHEM [ J1aBHOTO rocy1apCTBEHHOTO
canuTapHoro Bpauda Poccutickoit ®deneparuu ot "29" nekadbps 2010 r. N 189);

VYyeobnoro miana MAQOY CI Ne 2 r. MuxaitnoBcka;

[IporpamMma pa3paborana B coorBercTBUU C «lIpuMepHON mporpammoii BOCIHMTAHUS», YTBEPKIACHHON

02.06.2020 Ne 2/20 na 3acemanuun dDenepaibHOTO Y4eOHO-METOIUYECKOTO OOBEIUHEHHS 10 OOIIeMy

oOpazoBannio ¢ DenepalbHBIMH TOCYJapCTBEHHBIMH oOpa3oBareiabHbiMU cTaHaapTamu (DPI'OC)
obmiero obpazoBanus, [Ipukazom Munmnpocsenienus Poccun, 2020, Nel172) «O BHEceHHH U3MEHEHUH B
denepanbHble TOCYAapCTBEHHBIE O0Opa3oBaTelbHbIE CTaHAAPTHI 00IIero oOpa3oBaHHUs IO BOIMpPOCaM
BOCITUTaHUS O0YYarOIIHNXCS»



Ilnanupyembie pe3yabTaThl 0CBOCHHS Y4eOHOI0 MpeMeTa

I/I3yquI/Ie MaTeMaTHKH B OCHOBHOM IIIKOJIC Ja€T BO3MOXKHOCTH O6y‘IaIOH_[I/IMC${ JOCTHYb

JUYHOCTHBIX, METANPEAMETHBIX (PEryIsTUBHBIX, TO3HABATEIIbHBIX, KOMMYHUKATUBHBIX, JTHYHOCTHBIX)
U IPEIMETHBIX Pe3yIbTaTOB.
JInuHOCTHBIE pPe3yIbTAThI:

BHYTPCHHAA IMO3HMIHWA IHOKOJbHUKA Ha YPOBHC IIOJOXHUTCIBHOTO OTHOHICHHA K YPOKaM
MaTEMaTHKU,

ITOHMMAaHHUE POJIM MATEMAaTUYECKUX JCHCTBUM B )KU3HU YEIIOBEKA;

UHTEpEC K pa3IMYHbIM BUAAM Y4eOHOH JESTENbHOCTH, BKIIIOYAs 3JIEMEHThI MPEIMETHO-
UCCIIEI0BATEIBCKOMN NEATEIbHOCTH;

OpHEHTALMs Ha [IOHUMAHKE NPEUIOKEHNUN U OLICHOK YUUTEIIEH U OJTHOKIIACCHUKOB;
MIOHMMaHKE MPUYHH ycIiexa B yueoe;

IIOHUMAHHUE HPABCTBCHHOI'O COACPIKAHUA ITOCTYIIKOB OKPYIKAKOIINUX JIIO,Z[eﬁ.

OOyyaromuiics MOJIy4UT BOZMOKHOCTH 7151 HOPMUPOBAHUSA:

o

0 O O O O

(@]

UHTEpeca K IMIO3HAHUIO MaTeMaTU4YeCKUX (AKTOB, KOJUYECTBEHHBIX OTHOIIEHUII,
MaTeMaTUYECKUX 3aBUCHUMOCTEN B OKPYIKAIOIIEM MUDE;

OpHUEHTALIMM Ha OLICHKY PE3YyJIbTaTOB I103HABATEIbHON JEATEIBHOCTH;

OO0IIMX MPeJICTaBICHUH O pallMOHAIbHON OpraHU3allMi MBICIUTEIbHOMN eATeIbHOCTH;
CaMOOIICHKU Ha OCHOBE 33/IaHHBIX KPUTEPUEB YCHEIIHOCTH yUeOHOU JEeATENbHOCTH;
IIEPBOHAYAILHON OPUEHTALMM B IOBEACHUM Ha IPUHSITHIE MOPAJIBHBIE HOPMBI;

ITIOHUMAHUs YyBCTB OJHOKJIACCHUKOB, YUYHUTEIICH;

IIPEACTABJICHUS O 3HAYCHUU MAaTEMAaTUKKU JUIsl [TO3HAHMSI OKPYXKAIOLIEro MUpA.

MeTranpeamerHblie pe3yabTaThbl:
PeryasituBubie YY/I:

IIPUHUMATh YU4eOHYIO 33/1a4y U cJel0BaTh MHCTPYKIIMU YUUTES;

IUTAHUPOBaTh CBOM JEHCTBHSI B COOTBETCTBMM C Y4YeOHBIMM 3aJauaMd U HHCTPYKLUEH
YUUTEIS;

BBITIOJIHATH JACUCTBUS B YCTHOU opme;

YUUTBHIBATh BBIJCJIICHHbIE YUUTEJIEM OPUEHTHUPHI JEHCTBUS B ydeOHOM MaTepuale;

B COTPYJHHMYECTBE C yUUTEJIEM HAaXOAWUTh HECKOJBbKO BAPHAHTOB pellleHUs ydeOHOU 3amaud,
MIpe/ICTaBJICHHON Ha HarJIsIIHO-00pa3HOM ypOBHE;

BHOCHUTBH HEOOXOIMMBIE KOPPEKTUBBI B JIEHCTBUS HA OCHOBE NMPHHSTHIX IPABUIT;

BBITIOJIHATH Y4eOHbIE IEUCTBUS B YCTHOM M MUCbMEHHOM peyn;

MIPUHUMATH YCTAHOBJICHHBIE MIPaBUJia B IJIAHUPOBAHUU W KOHTPOJIE CIIOCO0a pelieHus;

OCYLIECTBJISATh MOIIATOBBIM KOHTPOJb TOJ PYKOBOACTBOM YUMTENs B JOCTYIHBIX BHJAX
y4eOHO-IT03HABATEIbHON JIEATEIHHOCTH.

O6yqalomm71c;1 oJry4aT BO3MOKHOCTb HAYUYUTBHCA:

o

@)
@)
@)

MOHUMATh CMBICT UHCTPYKIMH YUUTENS U 3aJJaHHUH, TPEATIOKEHHBIX B yUeOHUKE;

BBIIIOJIHATH ACUCTBUSA B OIIOPE HA 3alaHHBIA OPUEHTHD;

BOCIIPUHMMATh MHEHUE U MIPEUIOKEHUS (0 criocobe perieHns 3a1au) CBEpCTHUKOB,;

B COTPYJHUYECTBE C YUHUTEJIEM, KJIACCOM HaXOJUTh HECKOJIbKO BapUAaHTOB pEIICHUs yueOHOU
3a/1a4H;

Ha OCHOBE BapHaHTOB PELICHHUSA NPAKTUYECKUX 3a1ay I0J PYKOBOACTBOM YYWTENSA J€IaTh
BBIBO/Ibl O CBOMCTBAX M3y4aeMbIX OOBEKTOB;

BBINOJIHATH y4eOHbIE ICHCTBHSI B YCTHOM, MMCbMEHHON PEYH U BO BHYTPEHHEM ILJIAHE;



©)

CaMOCTOSITENIFHO OLEHUBATh MPABUIBLHOCTH BBIMOJIHEHUS JEHCTBUS U BHOCUTh HEOOXOAUMBIE
KOPPEKTUBBI B ACUCTBUS C HATJISAHO-00pa3HBIM MaTEPHATIOM.

KomvmynukatuBubie YV /I:

® [pUHMMAaTh AaKTHBHOE Yyd4acTHe B paboTe MapaMd U TPYINIaMH, HCIONIb3Yysl PEUEBbIE

KOMMYHHKATUBHBIE CPELICTBA;

JOIYCKaTh CYILIECTBOBAHUE PA3JINYHBIX TOUYEK 3PCHUS;

CTPEMUTBHCS K KOODJAMHALMM DPA3JIMYHBIX MHEHUMH O MareMaTH4eCKUX SBJICHUSAX B
COTPYAHUYECTBE; JOTOBAPUBATHCS, IPUXOIUTH K O0IIEMY pEIICHHIO;

HCIO0JIb30BaTh B OOLIEHUH NTPaBUIIa BEKIMBOCTH;

HCIIOJIB30BAaTh MIPOCTBIEC PEUEBBIC CPEACTBA I IIEPENAadd CBOECIO MHEHUS;

KOHTPOJIMPOBATh CBOU JIEUCTBUS B KOJUIEKTUBHON padoTe;

IIOHUMATh COACPIKAHUE BOIIPOCOB U BOCIIPOU3BOJUTEL BOIIPOCHI;

CIICIUTH 3a JCUCTBUSAMHU JPYTMX YYaCTHHUKOB B IIPOLECCE KOJUICKTUBHOW IIO3HABATEIbHOMN
JIeATEIbHOCTH.

OO0yuaromuecs mojy4at BO3MOKHOCTb HAYUUThCS:

(@]

o O O O

CTPOUTH MOHATHBIE I NAPTHEPA BBICKA3bIBAHUS U APIYMEHTUPOBATH CBOIO MO3ULMIO;
HCIO0JIb30BaTh CPEJCTBA YCTHOTO OOILEHNUS Ul PEILIEHUSI KOMMYHHUKATUBHBIX 3a/1a4.
KOPPEKTHO ()OpMYJIMPOBATH CBOIO TOUYKY 3PEHUS;

IPOSBJISITh MHULIMATHBY B y4eOHO-IIO3HABATEILHOM JESATEIbHOCTH;

KOHTPOJIMPOBAaTh CBOM JIEHCTBHSI B KOJUIEKTUBHOM paboTe; OCYLIECTBIATh B3aUMHBIH
KOHTPOJIb.

ITo3naBartenbHbIe YY /!
OOyyaromuecs Hay4nuTCs:

OCYIIECTBIIATh MOUCK HYXXHOW MH(OpMAalMM, UCHONB3Yys MaTepuana y4yeOHHMKA M CBEIEHUS,
MIOJIyYEHHBIE OT B3POCIBIX;

HCIIOJB30BAaTh PUCYHOUHBIE M CHUMBOJIMYECKHME BapUaHTbl MAaTEMATHYECKOM 3aIluCH;
KOAMPOBATh MH(OPMAIIUIO B 3HAKOBO-CUMBOJINYECKOH (popme;

Ha OCHOBE KOJUPOBAHUSA CTPOUTH HECIIOKHBIE MOJAEIN MAaTEMAaTUYECKUX MOHATHH, 3a1a4HbIX
CUTYaLui;

CTPOUTH HEOOJIbIINE MaTeMaTUYECKHe COOOIIEHHsI B YCTHOM (hopme;

MIPOBOANTHh CpaBHEHUE (IO OJHOMY WM HECKOJIbKMM OCHOBAHMSAM, HAIJIAJHOE M IO
MIPE/ICTAaBICHHIO, COMIOCTABICHUE U MPOTHUBOMNOCTABICHUE), IOHUMATh BBIBOJbBI, CII€TaHHbIE
Ha OCHOBE CPaBHEHMUS;

BBIIETISITh B SIBJICHUSIX CYLIECTBEHHbIE M HECYLIECTBEHHbIE, HEOOXOAMMbIE U JOCTATOYHBIE
MIPU3HAKY;

IIPOBOJIUTH AHAJIOTHIO U HA €€ OCHOBE CTPOUTH BBIBO/IBI;

B COTPYAHHUYECTBE C YUUTEJIEM MPOBOIAUTH KIAaCCU(UKALIUIO N3y4yaeMbIX 00BEKTOB;

CTPOUTH NIPOCTBIE UHYKTUBHBIC U JEAYKTUBHBIE PACCYKICHHUS.

OObyyarommuecs MojrydaT BO3MOXKHOCTh HAYUUThCS:

o

o O O O

MOJT PYKOBOJICTBOM YYHUTENS OCYHIECTBISATH TOWUCK HEOOXOMUMOW W JIONOJHHUTEITHHOM
uH(pOpMaIHH;

paboTaTh C JOMOIHUTEIBHBIMU TEKCTAMH U 33JaHUSMU;

COOTHOCHTB COJIEpKAHNE CXEMATHUECKUX M300paKEHUI C MaTeMaTHYECKO 3aM1ChIo;
MOJICIMPOBATh 33/1a4M HA OCHOBE aHAJIM3a )KU3HEHHBIX CIOKETOB;

yYCTAaHABIMBATh  AHAIOTHH; (HOPMYIHPOBATH BHIBOABI HAa OCHOBE AHAJIOTHH, CPAaBHEHUS,
0000IIICHHS;



O CTPOUTH PACCYKJICHHUSI O MATEMATHUCCKHUX SBJICHHSIX;
O TIOJIb30BAThCS 3BPUCTHYCCKHUMH TPHEMAMH I HAXOXIACHHS PEIICHUS MaTeMaTHYCCKHX
3aad.

JInunoctHbie YY1

YMEHHE ICHO, TOYHO, TPAMOTHO M3JIaraTh CBOM MBICIIU B YCTHOM U MUCbMEHHOM peyH, MIOHUMATh
CMBICJI IOCTaBJICHHOM 3aJ]auu, BBICTPaUBaTh apryMEHTAIUIO0, IPUBOAUTH IPUMEPHI U
KOHTPIIPUMEPHI;

KPUTUYHOCTH MBIIUJICHUS, YMEHHE PACIIO3HABATh JIOTHYECKH HEKOPPEKTHBIE BhICKA3bIBAHMUS,
OTJIMYATh THIIOTE3Y OT (haKTa;

MpeJICTaBICHUE O MAaTEMaTHYECKON HayKe Kak cepe YelIoBeUecKoi e TeNbHOCTH, 00 ITanax ee
Pa3BUTHS, O €€ 3HAUMMOCTH JIsl pa3BUTHUS LIUBIIIM3AIUY;

KpEaTUBHOCTb MBIIIUICHUS, MHUIIUATUBA, HAXOJYMBOCTh, AKTUBHOCTD MIPH PELICHUH MAaTEMaTUYECKUX
3azady;

yMEHHE KOHTPOJIUPOBATh MPOIIECC U Pe3yIbTaT y4eOHOM MaTeMaTH4eCKON AeSITeTbHOCTH;
CIOCOOHOCTH K AMOLIMOHAILHOMY BOCHPUATHIO MaTEMaTHUECKUX O0BEKTOB, 3a/1a4, PEeIICHUH,
pacCcyXIeHUI;

BOCIIUTAHHUE POCCUICKOM rpakIaHCKOM UIEHTUYHOCTH: NaTPUOTHU3MA, YBaXKEHHS K OTEUYeCTBY,
OCO3HaHUs BKJIa/Ia OTEYECTBEHHBIX YUEHBIX B pa3BUTHE MUPOBOU HAYKH;

OTBETCTBEHHOE OTHOIIICHUE K YYCHHIO, TOTOBHOCTH H CITOCOOHOCTH 00YYaIOIUXCS K CAMOPA3BUTHIO
1 caMm000pa30BaHUIO HA OCHOBE MOTHBAIIMU K 00YYEHHUIO U TO3HAHUIO;

OCO3HAHHBII BBIOOP U MOCTPOCHHE JAIbHEUIICH HHINBUIyalIbHOM TPAaeKTOPUH 00pa3oBaHus Ha Oase
OPUEHTUPOBKH B MUpE npodeccuii 1 mpoheCCUOHATBHBIX MPEATIOYTCHHMA ¢ Y4ETOM YCTONIHBBIX
M03HABATENIBHBIX HHTEPECOB, a TAK)KE HA OCHOBE (POPMUPOBAHUS YBAKUTEIHHOT'O OTHOIICHUS K
TPyay, pa3BUTHE ONBITA YYACTHS B COLIMAIBHO 3HAUUMOM TPY/IE;

yMEHHE KOHTPOJIMPOBATH MPOLIECC U PE3YJIbTAT YUCOHOU U MaTeMaTUYECKOU e TEeIbHOCTH;
KPUTUYHOCTH MBIIUJICHUS, THUIIMATUBA, HAXOTYUBOCTh, aKTUBHOCTD MPHU PEIICHUH T€OMETPUUECKHUX
3a/1a4;

B ME€TANIPpEAMETHOM HallpaBJICHUU:

MepBOHAYaJIbHbIE MPEACTABIEHUS 00 UAESIX U O METOJaX MaTEMaTHKU KaK 00 YHUBEPCATILHOM SI3bIKE
HAyKH U TEXHUKH, O CPEJCTBE MOJICITMPOBAHNUS SIBJIEHUH U MTPOLIECCOB;

YMEHHE BUJIETh MaTEMATUUYECKYIO 3aJ]auy B KOHTEKCTE MPOOJIEMHOMN CUTYalliH B IPYTUX
JUCLIUIUINHAX, B OKPYXKaIOIIEH KU3HU;

YMEHHUE HaXOJUTh B PA3IUYHBIX HCTOUHUKAX HH(POPMALINIO, HEOOXOJUMYIO JJIS peIIeHUs
MaTeMaTUYeCKUX MpoOJIeM, U MPEICTaBIATh €€ B OHATHON (opMe; IPUHUMATh PELICHHUE B
YCIOBUSAX HEMOJHON M U30BITOUHON, TOYHOM 1 BEPOSITHOCTHOM MH(pOpMaLNY;

yYMEHHUE MOHUMATh U UCIIOJIb30BaTh MaTEMaTHUECKUE CPEICTBA HAMTIAAHOCTH (TpaMKu, JUarpaMMsl,
TaOJINLIBI, CXEMBI U JIp.) Ui WUTIOCTPAIK, HHTEPIIPETAlluH, apryMEHTalllu;

YMEHHE BBIABUTATh THIIOTE3bI PU PELICHUH Y4eOHBIX 3a]a4 U TOHUMAaTh HEOOXOAUMOCTh MX
IIPOBEPKU;

YMEHHUE PUMEHATh UHIYKTUBHbBIE U AETYKTUBHBIE CIIOCOOBI PACCYKACHUH, BUJETh pa3InyHbIe
CTpaTeruy pelieHus 3aaay;

MOHMMAaHKE CYITHOCTH aITOPUTMUYECKUX MPEANUCaHUI U yMEHHE JeHICTBOBATh B COOTBETCTBUU C
MPEJI0KEHHBIM aITOPUTMOM;

YMEHHE CaMOCTOSITEIbHO CTaBUTh 11€TH, BBIOMPATh U CO3/1aBaTh aJITOPUTMBI JUISl pEIIeHUs yUeOHBIX
MaTeMaTHYeCKuX Mpooiiem;

YMEHHE MJIAHUPOBATh U OCYILIECTBIIATH JEATEIBHOCTD, HAIIPABJIIEHHYIO Ha PEIICHUE 3a1a4
HCCIIEI0BATEIILCKOTO XapaKTepa;

YMEHHE CaMOCTOSITEIbHO ONPEAEIATH 1IeJI CBOETO 00yUYeHHUsI, CTaBUTh U OPMYIIUPOBATH AJIs ceOs
HOBBIE 3a]1aud B yu€0e, pa3BUBaTh MOTHBBI M HHTEPECHI CBOEH 1M03HABATEILHON AEATEIbHOCTH;
YMEHHE COOTHOCUTH CBOM JAEUCTBHUS C IUIAHUPYEMBIMH PE3YJIbTaTaMH, OCYIECTBIISITH KOHTPOJIb
CBOEH EATEIBHOCTHU B MPOLIECCE JOCTHKEHHS pe3yIbTaTa, OIpeelIsaTh CIOCOOb! IeHCTBUI B paMKax
IPEUIOKEHHBIX YCIOBUNA U TpeOOBaHUN, KOPPEKTUPOBATH CBOM JCHCTBUS B COOTBETCTBHH C
M3MEHSIIOIICHCS CUTYalUeH;



YMEHHUE ONPEeNsATh MOHATHS, CO3/1aBaTh 0000IIeHNs, YCTAaHABIUBATh aHAJIOTUH,
KJIaccu(puIUpoBaTh, CAMOCTOSITENILHO BEIOMPATh OCHOBAHUS M KPUTEPHUHU IS KIacCUUKaALIHY;
YCTAaHABIIMBATh NPUYNHHO-CIIEICTBEHHBIE CBA3H, IPOBOJUTH T0KA3aTEIbHOE PACCYKICHUE,
YMO3aK/Ir04eHUEe (MHAYKTUBHOE, JEAYKTUBHOE U 110 AaHAJIOTUH) U JIEJIaTh BbIBOJIBI;

YMEHHE WUTIOCTPUPOBATH U3yUCHHbIE MTOHATHUS M CBOMCTBA (DUTYD, ONIPOBEPraTh HEBEPHBIC
YTBEPKICHMUS;

KOMIIETEHTHOCTb B 00JIaCTH MCII0JIb30BaHUs HHPOPMALMOHHO-KOMMYHUKALMOHHBIX TEXHOJIOTUH;
NepBOHAYAJIbHBIC TIPEACTABICHUS 00 HJIESX U O METO/IaX TEOMETPUH KaK 00 YHHBEPCATILHOM SI3bIKE
HAyKHU U TEXHUKH, O CPEICTBE MOAEIMUPOBAHNUS SIBJICHUHN U ITPOLIECCOB;

YMEHHUE BUJIETh T€OMETPUYECKYIO 3a7auy B KOHTEKCTE MPOOIEMHON CUTyallMM B APYTUX
JUCLHUIIIIMHAX, B OKPY KaIOLEH KU3HH;

YMEHHE HaXOJUTh B PA3JIMYHBIX HICTOUHUKAX WHPOPMALINIO, HEOOXOTUMYIO ISl PEIICHUS
MaTeMaTHYECKUX MPOoOJIeM, U MPEACTaBIATh €€ B OHATHOU (hopMe, IPUHUMATh PELICHUE B
YCIOBHSAX HETIOJHOW WIIM U30BITOYHOM, TOYHOIN MM BEPOATHOCTHON HH(pOpMAaIH;

yYMEHHE TIOHUMATh U HCIIOJIb30BaTh MaTEMAaTHUECKUE CPEICTBA HATTIHOCTH (UePTEXKH, TaOIHIIbI,
CXEMBI U JIp.) 7Sl UJUTIOCTPALMU, HHTEpIpETalluy, apryMEeHTalI Y,

YMEHHE BBIABUIATh TMIIOTE3bI IPU PELICHUH 3a/1a4K U TIOHUMATh HEOOXOJUMOCTb UX IPOBEPKH;

B IP€AMETHOM HAIIPpABJICHHUMU:

OBJIaJIcHHE 0a30BbIM MMOHATHIHBIM aIlllapaToM 10 OCHOBHBIM pa3jielaM COJEpKaHus; PeACTaBICHUE
00 OCHOBHBIX H3YYaeMBIX MOHATUAX (YMCIIO, TeoMmeTpuueckas (urypa, ypaBHEHHUE, (YHKIIHSA,
BEPOSATHOCTh) KaK BaXHEHIIMX MaTEeMAaTUYECKUX MOJENSX, MO3BOJIIOUIMX ONMCHIBATh W M3Yy4aTb
peanbHbIe POLECCHI U SBJICHHUS;

yMEHHE pabdoTaTh € MaTEeMaTHYEeCKUM TEKCTOM (aHAJIM3MPOBATh, W3BJIEKATH HEOOXOIUMYIO
nHpOpMaIMIO), TOYHO M TPAMOTHO BbIpaXaTb CBOM MBICIM B YCTHOW M IHCBMEHHOM peun ¢
IIPUMEHEHUEM MaTE€MaTU4YeCKOW TEPMHMHOJOTMHM M CHMBOJIMKHM, HCIIOJIB30BaThb PA3JIMYHBIC S3BIKU
MaTeMaTUKH, MHPOBOJIUTHh  KiIacCU(UKALMM, JIOTUYEeCKHE  OOOCHOBaHMs,  JI0Ka3aTeIbCTBA
MAaTE€MaTHYECKUX YTBEPKICHU;

pa3BUTHE NPEJICTABICHUNA O YHUCJIE W YHMCIOBBIX CHCTEMAax OT HATypPaJIbHBIX 10 JEHCTBUTEIIBHBIX
YHCEeJl; OBJIaJICHUE HABBIKAMU YCTHBIX, IMCbMEHHBIX, MHCTPYMEHTAJIbHBIX BIYUCIICHU;

OBJIQ/ICHUE  CHMBOJIBHBIM  $I3BIKOM  ajreOpbl, NpHeMaMHM  BBIIOJIHEHUS  TOXJIECTBEHHBIX
peo0pa30BaHU pallMOHATIbHBIX BBIPAXKEHU, PEIICHNUs YpaBHEHHM, CUCTEM ypaBHEHUN, HEPABEHCTB
U CHCTEM HEPaBEHCTB; YMEHHUE HCIIOIb30BaTh UACK0 KOOPAMHAT HA IUIOCKOCTH JJI1 UHTEPIIpETaluu
YpaBHEHMH, HEPAaBEHCTB, CUCTEM; yMEHHME NPUMEHATh ajlreOpanueckue mnpeoOpa3zoBaHUs, ammapar
YPAaBHEHUHN U HEPABEHCTB Ul PELICHUS 3a/1a4 U3 Pa3iIMYHBIX Pa3leNioB Kypca;

OBJIJICHUE CHUCTEMOW (YHKIMOHAJIBHBIX MOHATHH, (YHKIMOHAJIBHBIM SI3bIKOM M CHUMBOJIHMKOWM;
YMEHHE HCII0JIb30BaTh (YHKIMOHAIbHO-IpapUuecKue NpEeJCTaBICHUs AJI ONHCAaHUS M aHalIu3a
peanbHbIX 3aBUCUMOCTEN;

OBJIaJICHUE OCHOBHBIMHU CIIOCOOAMM MPEJCTABICHHUS W aHAJIM3a CTATHCTUYECKUX JAHHBIX; HAINYHE
MIPE/ICTAaBICHUIM O CTATUCTUUYECKHUX 3aKOHOMEPHOCTSX B PEAIbHOM MHUPE U O Pa3IMUHBIX CIIOCO0aX UX
U3YUYEHHUs, O BEPOITHOCTHBIX MOJEIISX;

OBJIAJICHUE TEOMETPUYECKUM SI3BIKOM, YMEHHME HCIIOIb30BAaTh €ro Uil OINHUCAHMS IPEIMETOB
OKpY’KaroIllero MHpa; pa3BUTHE MPOCTPAHCTBEHHBIX IMPEACTaBICHUN M M300pa3UTENIbHBIX YMEHHH,
npuoOpeTeHne HaBBIKOB T€OMETPHUECKUX MOCTPOCHUIA;

YCBOGHHME CHCTEMAaTUYECKHX 3HAHUHM O MIIOCKMX (UTypax M UX CBOMCTBAxX, a TaKXKe Ha HarJIsTHOM
YPOBHE — O IIPOCTEUIINX IIPOCTPAHCTBEHHBIX TEJIaX, YMEHUE IPUMEHATh CUCTEMATUYECKUE 3HAHUS O
HUX JJI PEUICHUS TEOMETPUUYECKNX U MPAKTUYECKUX 33714,

yMEHHE H3MEPSTh JJIUHBI OTPE3KOB, BEIMYMHBI YIJIOB, MCIOJB30BaTh (DOPMYIBI JUIsl HAXOKIEHUS
NEPUMETPOB, IO U 00bEMOB reOMETPUIECKUX (PUryp;

YMEHUE IIPUMEHATh U3YUYEHHBIE TIOHATHS, PE3YyJIbTAaThl, METObI I PELICHUS 3aa4 IPAKTUYECKOTO
XapakTepa U 3a7jad U3 CMEXHBIX JUCLHUIUIMH C UCIOJIb30BAaHUEM IPU HEOOXOIUMOCTH CIPAaBOYHBIX
MaTepuasoB, KAIbKYJISATOPA, KOMIIBIOTEPA;

OCO3HaHUE 3HAYEHUs] TEOMETPUH IS TIOBCEAHEBHOM )KU3HU YEIIOBEKA;



® [pEeICTaBICHHUE O TEOMETPHH KaK chepe MaTeMaTHUECKON NesTeIbHOCTH, 00 3Tanax e€ pa3BUTHSA, O
€€ 3HaUMMOCTH JUIsl pa3BUTHS LIUBUIIN3ALUY;
® Dpa3BUTHE yMEHHUH paboTaTh ¢ y4eOHBIM MaTEMAaTHYECKUM TEKCTOM (aHAJIM3MPOBATh, U3BJIEKAaTb
HEOO0X0MMYI0 HMH(OPMAIUIO), TOYHO M TPAMOTHO BBIPAKAaTh CBOM MBICIHM C MPUMEHECHHEM
MaTeMaTHYeCKOM TEPMUHOJOTMM U CHMBOJIMKM, TIPOBOAMTH KJIACCU(BUKALMM, JIOTHYECKHUE
000CHOBaHUS,
e BJaJcHHE 0a30BBIM MTOHATHITHBIM aNIapaToOM 110 OCHOBHBIM pa3zeilaM COJAEpKaHus;
® CHUCTEMaTHYECKHE 3HaHUS O GUTypax U UX CBOWCTBAX;
® IIPaKTUYECKH 3HAYMMbIC T'€OMETPUYECKUE YMEHHS M HABBIKHA, YMEHHE NPUMEHATh MX K PELICHHIO
T€OMETPUYECKUX U HEr€OMETPUYECKUX 3a]1a4, 4 UMEHHO:
-1300paxath GUIyphl HA IJIOCKOCTH;
-MCII0JIb30BaTh T€OMETPUYECKUH SA3BIK I OIIMCAHUS IIPEAMETOB OKPYXKAIOLIEro MUPa;
-U3MEpPSATH JUIMHBI OTPE3KOB, BEJIMUUHBI YIJIOB, BEIUUCIIATH IUIOMAAN QUTYD;
-pacmo3HaBaTh U U300paXkaTh paBHBIC, CHMMETPHYHBIC U 1101I00HBIE (QUTYDHI,
-BBIIIOJIHATH TOCTPOCHUS TEOMETPUUECKUX (PUTYD € TIOMOIIBIO LIUPKYJIS U JIMHEHKHU;
-4UTaTh U UCIIOJIb30BaTh HH(OPMALIKIO, IPEJICTABICHHYIO HA UEPTEkKAX, CXEMaAX;
-IPOBOJIUTH MPAKTUYECKUE PACUETHI.
IIpeaMeTHBIE pe3ybTaThl
Apupmernka
ITo okOHYaHMM U3YyYEHHsI KypCa yJaluics HAyYUTCs:
-0COOEHHOCTHU JAECATUYHON CUCTEMBI CUHCIICHUS;
-MCIIOJIb30BATh MOHSATHS, CBA3AHHBIE C ACIIMMOCTBIO HATYPaIbHBIX YUCEIL,
- BBIpaXaTh 4YKCJIa B SKBUBAJIEHTHBIX (OpMax, BbIOMpas Hambosee MOAXOJAIIYI0 B 3aBUCUMOCTH OT
KOHKPETHOMU CUTYalluH;
-CpPaBHUBATh U YIIOPSIOYUBATH PAllMOHAIbHBIC YHCIIA,
- BBIIOJIHATHh BBIYMCIEHUS C PALUMOHAIBHBIMM YHCIAMM, COYETass YCTHbIE M NHCbMEHHBIE MPUEMBI
BBIUHCJICHUM, TPUMEHEHNE KAJIbKYJIATOPA;
- UCIIOJIB30BaTh MOHATHS U YMEHUs, CBSA3AHHBIC C IPONOPLUOHAIBHOCTBIO BEIUMYMH, IPOLEHTAMH, B X0/
pelIeHNs] MaTEMATUYECKUX 3a/1a4 U 3a7a4 U3 CMEKHBIX IPEAMETOB, BBIIIOJIHATH HECIOKHbBIE MPAKTUYECKUE
pacu€rsl;
- aHAJIM3UPOBATh IPaUKU 3aBUCUMOCTEH MEX]ly BeJTMUMHAMHU (paccTOsIHUE, BpeMs; TeMIlepaTypa U T.IL.).
VYyamuiicst oJy4uT BO3MOKHOCTb:
-II03HAKOMHUTBCSA C TIO3UIIMOHHBIMH CUCTEMAMM CUUCIIEHUS C OCHOBAaHUSAMU, OTIIMYHBIMHU OT 10;
- yriyOuTh M pa3BUTh MPEICTABICHUS O HATYpaJIbHBIX YHCIIAX U CBOMCTBaX JEIMMOCTH;
-HayYuThCsl ~ UCIOJIb30BaThb  NPUEMBI, PALMOHATU3UPYIOIIME  BBIUMCIEHHUS, NpUOOPECTH  HaBBIK
KOHTPOJIMPOBATh BBIYUCIICHUS, BEIOMpast MOAXOASIIUIN Il CUTYalluH CI1oco0.

Yucaosbie 1 OyKBEHHbIC BbIPAKEHHS.

ITo okOHYaHMM U3y4YEHHsI Kypca yqaluics HAyYUTCS:

- BBIIIOJIHATB ONEPALMH C YUCIIOBBIMU BBIPAXKCHUSIMHY,

- BBIOJHATH NpeoOpa3oBaHMsl OYKBEHHBIX BBIPAKEHHMH (PACKpBITUE CKOOOK, MPUBEAECHUE MOJOO0HBIX
CllaraeMbIX );

- pelaTh TeKCTOBbIE 33J]a4i alre0pandeckuM METOIO0M.

VYyanuiicst oJy4uT BO3MOKHOCTb:

- pPa3BUTH MPEJICTaBICHUs 0 OYKBEHHBIX BRIPRKEHUSAX U HX MPEOOPa30OBaAHMSIX;

-OBJIaJIETh CIEHNAJIBHBIMU NPUEMAMH PEIIECHUS YPABHEHUH, IPUMEHATh annapar ypaBHEHUN Ul pELICHUS
TEKCTOBBIX U IIPAKTUYECKUX 3a]1a4.

I'eomerpnueckue puryposl. H3mepeHue reoMeTpu4ecKUX BEeJHYMH.

ITo oxoOHYaHMM U3YyYEHHUS KypCa ydalUNiCcs HAyYUTCS:

- pacro3HaBaTh Ha 4epTekaxX, PUCYHKAX, MOJEISIX U B OKPYKArOLIEM MUPE IUIOCKHE U MPOCTPAHCTBEHHBIE
reOMEeTPHUECKUE (PUTYPBI U UX SJIEMEHTHI;

-CTPOUTH YTJIbL, ONIPEACIATH UX I'PALYCHYIO MEPY;

- pacro3HaBaTh M H300pakaThb pa3BEPTKH KyOa, MPSMOYTOJBHOTO NapayjieNienuea, TpaBUIbHOM
MIUPAMUJIBI, HUIMHIPA U KOHYCA;



-OIpeeNsATh 110 JIMHEHHBIM pa3MepaM pa3BEPTKU (GUTYPHI TUHEHHbBIE pa3Mephl caMoil pUrypbl 1 Ha000POT;
-BBIYUCIIATH 00BEM MPSIMOYTOIBHOTO Mapajulesienumnea u Kyoa.

VYyanuiicst oJy4uT BO3MOKHOCTb:

- HAyYUThCS BBIYUCIATH OOBEM MPOCTPAHCTBEHHBIX T'€OMETPHUECKUX (HUTYp, COCTAaBICHHBIX W3
MIPSMOYTOJIBHBIX TTAPALJICIICIIUIICIOB;

-yIIyOUTh U pa3BUTh MPEACTABICHUS O IPOCTPAHCTBEHHBIX T€OMETPHUECKUX (DUTYPaX;

-HAYYUTHCS PUMEHSTh MIOHATHE PA3BEPTKH JJIS BBITTOJIHEHHS TIPAKTHYECKUX PACUETOB.

DJIeMEeHTBbI CTATUCTUKH, BeposiTHOCTUH. KoMOMHaTOpHBIE 3a/1a4n

[To okoOHYaHMM U3yYEHHUsI Kypca ydaluics HayYUTCs:

-HCII0JIH30BATh MPOCTEUIIIHIE CITOCOOBI MTPEICTABICHIS U aHAIM3a CTATUCTUYCCKHX JaHHBIX;

-pemiatb KOMOMHATOPHBIE 337]a4l Ha HAXOXKJCHHE KOJUYeCTBa O0BEKTOB MIIM KOMOMHAIIHIA.

VYyamuiics NoJy4YuT BO3MOKHOCTb:

-puoOpecTy MEepBOHAYAIbHBIA ONBIT OpraHM3alu cOopa JaHHBIX MpPU [POBEIECHUU OIpoca
OOIIECTBEHHOTO MHEHHSI, OCYIIECTBIATh MX aHAIU3, MPEACTABIATh PE3yIbTaThl OMpPOCa B BHUIEC TAOJIHIIBI,
JUarpaMMbl;

- HAyYHUTHCS HEKOTOPBIM CIIEIUAIBHBIM IIPUEMaM PeIIeHUs] KOMOMHATOPHBIX 3a7ad.

Harnsinaasi reomerpust

BrinyckHHK Hay4yuTCS:

- pacrno3HaBaTh Ha YEPTEKAX, PUCYHKAX, MOJICIISIX U B OKPYKAIOIIEM MHUPE IIJIOCKHE M MPOCTPAHCTBEHHBIC
reoMeTpHUecKue (PUrypsr;

-pacrio3HaBaTh pa3BEPTKU KyOa, MPSAMOYTOJIBHOTO MapajuieenuIe/a, MpaBuIbHOW TUPaMUIbI, [IIHHIPA U
KOHYCa;

-CTPOUTH Pa3BEPTKH KyOa U MPSAMOYTOJIBHOTO MapajuieenuIie/1a;

- OIPEJIENISTH I10 JIMHEHHBIM pa3MepaM pa3BEPTKU GUTYPBI TMHEUHBIC pa3Mepbl caMoii (PUTYpBI 1 HA00OPOT;
-BBIUHCIISATHh 00BEM MPSIMOYTOIBLHOTO TapalIe/IeHIIe/a.

BpInyCKHHK MOTYyYUT BO3MOKHOCTD:

- HAyYUTbCA BBIYUCIATH OOBEMBI TMPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UTYp, COCTaBICHHBIX U3
MPAMOYTOJIbHBIX MapaJlICIEUIEI0B.

Harypaabnblie yncaa. /I[podu. PannonajabHbie yncia

BrinyckHuk Hayuures:

- MIOHUMATh OCOOCHHOCTHU AECATUYHON CUCTEMBI CUMCIICHHUS;

- OIIEpUPOBATh MOHATHUAMU, CBA3AHHBIMU C JIEJTUMOCTBIO HaTypAJIBbHBIX YHCE;

- BbIpaXaThb YHUCJIAa B SKBHUBAJICHTHBIX (hopMax, BbIOMpas HanOosee MOAXOJAIIYI0 B 3aBHCHUMOCTH OT
KOHKPETHOM CUTYalluH;

- CPaBHMBATh U YIOPALOYMBATH PAllMOHAIbHBIEC YUCIIA,;

- BBINOJHATH BBIUMCICHUSA C palMOHAIBHBIMM YHMCIIAMH, COYETass YCTHbIE M IMCbMEHHBIE IPUEMBI
BBIYMCIICHU, IPUMEHEHHUE KAJIbKYJIATOPA;

- ICTIOJIB30BaTh MOHATUSA M YMEHUS, CBSA3aHHBIE C MPONOPLUHUOHAIBHOCTBIO BEJIIMYWH, MPOLEHTAMHU, B XOJI€
pelIeHUsT MaTEMAaTUYECKUX 3a7a4 U 3aJa4 U3 CMEKHBIX IIPEIMETOB, BBIIIOIHATH HECIIOKHBIE TPAKTUYECKUE
pacu€Thl.

BpIITyCKHMK ITOJIyYUT BO3MOKHOCTb:

-MIO3HAKOMHUTHCS C MMO3UIIMOHHBIMUA CHCTEMAaMH CUUCIIEHUS ¢ OCHOBAHUSAMH, OTINYHBIMH OT 10;

-yIiyOUTh U pa3BUTh MPEACTABICHUS O HATYpaJIbHbBIX YACIAX U CBOWCTBAX JETUMOCTH;

- HAy4YMTbCS MHCIIOJIb30BATh MPHUEMBI, PALMOHAIMZUPYIOUINE BBIYUCIEHUS, NPUOOPECTH MPHUBBIUKY
KOHTPOJIMPOBATh BEIYUCIICHUS, BEIOUPAst MOIXOASAIIHNM [l CUTyalluK CIOCO0.

JeiicTBUTEIbHBIE YHCJIA

BrinyckHMK HayuyuTCs:

- UCIIOJIb30BaTh HaYaJIbHbIE MTPEJCTABICHUS O MHOXKECTBE JICMCTBUTENBHBIX YHCEIT,;
- OIEpUPOBATh MOHATHEM KBAJAPATHOTO KOPHS, IPUMEHSTH €0 B BBIYUCIEHUSX.

BBIHYCKHI/IK IMOJIYy4YHUT BO3MOXKHOCTh!:



- Pa3BUTh MPEICTABICHUE O YHCIIC M YUCIOBBIX CHCTEMaxX OT HAaTYPAIbHBIX JI0 JEHCTBUTEIBHBIX YHCEI; O
POJIA BBIYUCIICHUH B IIPAKTHUKE;

- Pa3BUTh W YIIyOWTh 3HAHUS O JECATHYHOM 3aluCH ACHCTBUTENBHBIX YHCEN (MEpUOAMYECKHE H
HENepuoANYECKUe Apoodn).

HN3mepenus, npudJInKeHusi, OLEHKH

BrinyckHuk Hayuures:

- MCIIOJIb30BaTh B XOJ€ PELICHMs 3a/ad 3JEMEHTapHble MPEJCTABICHUs, CBA3aHHbIE C NMPHOIMKEHHBIMU
3HAYEHUSIMU BEJIIUYUH.

BBIITyCKHUK IIOJIy4UT BO3MOKHOCTD:

- IOHATh, YTO YMCJIOBBIC JAaHHBIC, KOTOPBIE MCIOIB3YIOTCS Ul XapaKTEPUCTHKU OOBEKTOB OKPYKAIOIIETO
MHUpA, SBISIOTCS HPEUMYLIECTBEHHO MNPUOMMKEHHBIMM, YTO 10 3alUCU NPUOIMKEHHBIX 3HAYEHUH,
coZiep KalINXCsl B UHOOPMAIIMOHHBIX HCTOYHHUKAX, MOKHO CYJIUTh O TIOIPEIIHOCTH MPUOIKEHHUS;

- IOHATh, YTO MOTPELIHOCTh pPE3yJbTaTa BBIYMUCIECHUN [JOJDKHA OBITH COM3MEpPUMa C IOTPELIHOCTHIO
HCXOHBIX TaHHBIX.

Anaredpanyeckne BbIpaKeHUs

BbInycKHUK HAay4uTCS:

- ONEepUpOBaTh TOHATHSAMU «TOXKIECTBO», «TOXJIECTBEHHOE IpeoOpa3oBaHHE», pellaTh 3ajayi,
cojiepkamire OyKBeHHBIC JaHHBIC; padOTaTh ¢ (OPMYIaMH;

- BBINOJIHATB [IPE0OPa30BaHUs BBIPAXKEHUH, COAECPIKALIMX CTETIEHH C IIeJIbIMU MOKa3aTeIsIMU U KBa/IpaTHbIE
KOPHU;

- BBINOJHATh TOXKAECTBEHHBIC MPE0OPa30BaHMs PALMOHAIBHBIX BBIPAXKEHUI Ha OCHOBE IpaBWII JIEHCTBUIA
Ha/I MHOTOWICHAMH U alTreOpanvdecKuMu IpO0siMH;

- BBIIIOJIHATD PA3JI0KEHUE MHOTOYJICHOB HA MHOKUTEIIH.

BrinycKHHUK MOIYYUT BO3MOXKHOCTb HAYYUTHCS:

- BBITIOJIHATH MHOTOIIATOBBIC MPE0Opa30BaHMS PAMOHAIBHBIX BBIPAXKEHUN, NMPUMEHSS IIUPOKUH HaOop
CHoco00B U IPUEMOB;

- IPUMEHATh TOXKJECTBEHHBbIE MpeoOpa3oBaHMs UIS pELISHUS 3a/Jad W3 Pa3IMuHBIX pa3/ie]ioB Kypca
(Hanmpumep, TSl HAXO0XKICHHS HAaMOOJIBIIIET0/HAUMEHbBIIIETO 3HAYCHUST BHIPAKECHMUS ).

YpaBHeHust

Brinyckauk Hayuurcs:

- peuaTh OCHOBHBIE BU/IbI PALIMOHAJIBHBIX YPAaBHEHHMI C OJHOW NMEPEMEHHOM, CUCTEMbI JBYX YPaBHEHHUH C
JBYMSI TIEPEMEHHBIMH;

- IOHUMAaTh YPAaBHEHHE KaK BaXXHEHMIIYI0 MaTEeMaTHYECKyl0 MOJENIb [Jis ONUCAaHUA U HU3yUYEHHUSA
Pa3HOOOPA3HBIX PEAIbHBIX CUTYAIIUM, pEIIaTh TEKCTOBBIC 3a/1a4d alreOpandecKuM METO0M;

- IPUMEHATh Tpaduueckue NpPeACTaBICHUS A HCCIEAOBAHUS ypPaBHEHUN, MCCIENOBAaHUS M peEIleHUs
CUCTEM ypaBHEHHH C IBYMsI IEPEMEHHBIMU.

BbIMyCKHUK TOTY4YUT BO3MOXKHOCTD:

- OBJIAZICTh CTENHMANBHBIMA TpUEMaMH PEUICHUs YPaBHEHWH W CHUCTEM YPaBHEHWH; YBEPEHHO MPHUMEHSTH
anmapar ypaBHeHHUH JJIs pelieHus] pa3Ho0Opa3HbIX 3a/1a4 U3 MAaTEMaTHKHU, CMEKHBIX IPEIMETOB, PAKTUKU;
- IPUMEHATh TpauuecKue TPEACTABICHUS I HWCCIENOBAaHUS ypaBHEHWH, CHCTEM ypaBHECHUH,
cojiepKalx OyKBeHHbIE KO3 (DUITUSHTHI.

HepaBencrBa

BrInmyckHUK Hay4uTCS:

- MIOHUMATh ¥ TIPUMEHSTh TEPMUHOJIOTHIO M CHMBOJIMKY, CBSI3aHHBIE C OTHOIIICHHEM HEPaBEHCTBA, CBOICTBA
YHCIIOBBIX HEPABEHCTB;

- pemarhb JMHEeHHbIC HEPABEHCTBA C OJTHON MEPEMEHHON U UX CUCTEMBI, pelIaTh KBapaTHbIC HEPABEHCTBA C
OIopoii Ha rpaduyeckre NpeaCTaBICHNUS;

- IPUMEHSTH aIapaT HEPABEHCTB /IS PEIICHUS 3a/1a4 U3 Pa3InIHBIX Pa3/IeNoB Kypca.

BrinycKHHUK MOIYyYUT BO3MOKHOCTb HAYUUTHCS:
- pa3HOOOpa3HBIM MpUEMaM J0Ka3aTeNbCTBA HEPABEHCTB; YBEPEHHO NMPUMEHSTH anmapaTr HEPaBEHCTB IS
pelIeHrs pa3HOoOOpa3HBIX MaTEMAaTHYECKIX 337a4 U 33]]a9 U3 CMEXKHBIX MPEAMETOB, IPAKTHUKHY;
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- IpUMEHATh TIpaduyecKkue MpeJICTABICHUs M HCCIEIOBAaHUS HEPAaBEHCTB, CHCTEM HEPaBEHCTB,
cojiepKaiux OyKBeHHbIE KO3 (DUITUSHTHI.

OcHoBHbIE NOHATHSA. YK c/I0BbIE PYHKIMH

BrinyckHuk Hayuures:

- IOHUMATh U UCMOJIb30BaTh (PYHKIMOHAIBHbIE TOHATHUS U A3bIK (TEPMHUHBI, CAMBOJIMYECKHE 0003HAUCHHUS);
- CTPOHUTH TpauKH SIIEMEHTAPHBIX (YHKIUH; MCCIEOBATh CBOMCTBA YMCIOBBIX (DYHKIMA Ha OCHOBE
U3y4YEHUS MOBEIEHUS UX IPa(UKOB;

- MOHUMATh (PYHKIHUIO KaK BAKHEHIIYI0 MAaTeMaTHYECKYI0 MOJENb Ul ONMHCAHHS IMPOLECCOB M SBICHHUM
OKPY’KaIOIIEero MHpa, IPUMEHTh (QYHKLUHMOHAIBHBIN S3bIK JUISL ONMCAHMS U UCCIEA0BaHMS 3aBUCUMOCTEH
MEXTy (PU3NYECKIMHU BEITUYHMHAMHU.

BBIITyCKHHUK IIOJIyYUT BO3MOYKHOCTb HAYYUTHCS:

- IPOBOJIUTH MCCJIEOBAHMUS, CBSI3aHHBIC C M3YYCHUEM CBOWCTB (DYHKIHH, B TOM YHCIE C UCIOJIb30BaHUEM
KOMIIbIOTEpA; Ha OCHOBE I'paMKOB M3yuYeHHbIX (DYHKIUI cTpouTh Oosiee CilokHble rpaduku (KyCOYHO-
3aJIaHHBIE, C «BBIKOJIOTBIMU» TOUYKAMH U T. I1.);

- ICHIOJIb30BaTh (DYHKIMOHAJIbHBIE NPEICTABICHUA W CBOWCTBA (DYHKLUMH AJIS PELICHUS MaTeMaTHYeCKUX
3a/1a4 U3 pazIM4HbIX pa3/esioB Kypca.

YucaoBbie MOCIAEI0BATETIbHOCTH

BbInycKHUK HAy4YuTCS:

- IOHUMATh U UCIOJIb30BaTh SI3bIK [TOCIIEI0BATEIbHOCTEN (TEPMUHBI, CUMBOJIMYECKHE 0003HAUEHUS);

- IPpUMEHATh (HOPMYJIBI, CBS3aHHBIE C apU(YMETHYECKOM M TEOMETPHYECKOW NpOTpeccHei, W ammapar,
c(OpMHUPOBAHHBIN IPU U3YYCHUU APYTUX PA3JIeN0OB Kypca, K PELICHUIO 3a/a4, B TOM YHUCJIE ¢ KOHTEKCTOM U3
peanbHON KU3HU.

BBIITyCKHMK IIOJIy4UT BO3MOYKHOCTD HayUHUThCS:

- pemiaTh KOMOMHHMPOBAHHBIC 33Ja4d C MPUMEHEHHEM (OpMyN N-ro 4wieHa U CYMMBI NEPBBIX N YICHOB
apu(pMeTHYECKONH U TeOMEeTPUYECKOI MPOrpeccuu, MPUMEHsIsl IIPU ITOM arnmapar ypaBHEHUH U HEPAaBEHCTB;

- MOHUMATh APU(PMETUIECKYI0 H TE€OMETPHUECKYIO MPOTPECCHI0 KaK (PYHKIUM HATYpaJbHOTO apryMeHTa;
CBSI3bIBATh  apU(PMETUYECKYI0 IpPOrPEeCcCCHI0 C  JIMHEHMHBIM  pOCTOM, TIE€OMETPUYECKYlD — C
SKCIIOHEHIIMATILHBIM POCTOM.

OnucarejbHasi CTATHCTHKA

BbINyCKHUK Hay4WTCS WCIOJIb30BATh MPOCTEUIINE CHOCOObI MPEICTaBICHHS] M aHAJIW3a CTATUCTUYECKUX
JAHHBIX.

BbINyCKHUK MOJYyYUT BO3MOXHOCTh IPUOOPECTH MEPBOHAYAIBHBIN OIBIT OpraHU3aluu cOopa JaHHBIX MPU
IIPOBE/IEHUH OIpOca OOILECTBEHHOTO MHEHHSI, OCYIIECTBIIATh UX aHAJIN3, IPEJCTABIATh PE3yJIbTaThl OIpoca
B BU/JI€ TaOJHIIbI, TUArPAMMBI.

Cay4aiinblie cOOBITHS U BEPOATHOCTD

BbINyCKHMK Hay4YuTCS HAaXOIUTh OTHOCHUTENbHYIO YaCTOTy U BEPOSTHOCTb CIIy4alHOTO COOBITHSL.
BBIMyCKHUK MOJIyYUT BO3MOXHOCTH HMPUOOPECTH OMBIT MPOBEACHHS CIyYalHBIX SKCIIEPUMEHTOB, B TOM
YHCJIE C IOMOIIBIO KOMITBIOTEPHOTO MOJAEIMPOBAHNUS, HHTEPIIPETALINN UX PE3YJIbTATOB.

KomoOunnaropuka

BoInycKHUK HayduTCsl pemiaTh KOMOMHATOPHbBIE 33]]aul Ha HaXO0XKIeHUe yKciia 00bEKTOB MIM KOMOWHAIUH,
HCIOJIb30BaTh MPOCTEHIINE CHOCOOBI MPEACTABICHUS M aHAIW3a CTAaTUCTHYECKUX [aHHBIX, HAXOIUTh
OTHOCHUTEJIbHYIO YaCTOTY U BEPOSITHOCTh COOBITHS.

BBIyCKHUK NIOJTy4UT BO3MOKHOCTD:

- TIOHATH, YTO YHCIIOBBIE JaHHbIE, KOTOPBIE HUCIIOJIB3YIOTCA JUISl XapaKTePUCTUKU O0BEKTOB OKPY KAIOILIErO
MUpA, SBIISIOTCS MPUOIIKEHHBIMHY;

- TOHATh, YTO MOTPEIIHOCTh pe3yjibTaTa BBIYMCICHUH JOKHA OBITh COM3MEpPHMa C IOTPEHIHOCTHIO
UCXOJHBIX JIaHHBIX;

- mpuoOpecTH TEepBOHAYAJIBHBIM ONBIT OpraHu3alud cOopa JaHHBIX MPH TMPOBEACHUU OIpoca
OOIIIECTBEHHOTO MHEHHMsI, OCYIIECTBIATh UX aHAJIM3, IPEACTaBIATh Pe3yNbTaThl ONpoca B BHIE TaOJIMIIbI,
JarpamMmmBbl;

- HAyYUTbCS HEKOTOPHIM CIEIMATbHBIM IIPHEMaM pelIeHUs] KOMOMHATOPHBIX 3a]1a4.

I'eomeTpuuyeckue GuUrypsl
BhImyckHUK Hay4uTCS:

11



- IOJIb30BAThCS SI3BIKOM TEOMETPHUH Ul OMHCAaHUSA MPEIMETOB OKPYXAIOIIero MHUpa M HX B3aHUMHOIO
pacIooKeHMs;

- pacro3HaBaTh U U300paxkaTh Ha YepTEKaxX M PUCYHKAX reoMeTpuueckue GUrypsl, U UX KOHQUTYpaluu;

- HAXO/IUTh 3HAYCHUS JUIMH JIMHEHHBIX IEMEHTOB (DUTYp M UX OTHOLICHHUS, TPayCHYIO Mepy yriioB oT 0 110
180, mpumeHsisi ompeneieHHsl, CBONCTBA M MPU3HAKU (UIYp M HMX DIEMEHTOB, OTHOUICHUS (Uryp
(paBeHCTBO, 1TOI00WE, CHMMETPUHU, TIOBOPOT, MapaJUICIbHBIN EPEHOC);

- OIEpUPOBATh C HAYaJIbHBIMU TMOHATHUSMHU TPUTOHOMETPUU U BBINOJHATH 3JIEMEHTAPHBIE ONEpaluH Hall
(GYHKIMSAMU YTIIOB;

- pemath 3a/1a4y Ha J0Ka3aTelbCTBO, OMUPAsCh Ha U3yUYEeHHBbIE CBOMCTBA (DUTYp U OTHOIICHUN MEXIY HUMU
Y TIPUMEHSISI U3YYE€HHBIE METO/IbI JI0KA3aTEIbCTB;

- pelaTh HEeCIOXKHbIE 3aJaud Ha MOCTPOCHUE, MPUMEHSST OCHOBHbBIE aJTOPUTMBI ITOCTPOCHUS C MOMOIIBIO
LHUPKYJIS ¥ JIMHEUKU;

- pemarth npocTeiiye IIaHUMETPUYECKHE 3a/1a4H B IPOCTPAHCTBE.

BrinyCKHHUK MOJIYYUT BO3MOXKHOCTb:

- OBJaJIETh METOJaMH pEIIeHHUs 3a/lad Ha BBIUMCICHHS M JOKa3aTelIbCTBA: METOJOM OT MPOTHBHOTIO,
METOI0OM IO00HsI, METOJOM Iepedopa BApUAHTOB U METOJOM I'€OMETPUUYECKUX MECT TOUEK;

- IPUOOPECTU OMBIT IPUMEHEHUsSI ANreOpandeckoro U TPUrOHOMETPUUECKOTO anmnapara, 1 uaen JBHKEHUS
MIPU PEIICHUN TEOMETPUUECKHX 3a/1a4;

- OBJIQJIETh TPAJUIMOHHON CXEMOW pelleHHs 3a/ad Ha IMOCTPOCHHE C MOMOMIbIO IUPKYJS U JTUHEHKU:
aHaJIu3, IOCTPOECHHUE, 10KA3aTEIbCTBO U UCCIIEJOBAHMUE;

- Hay4UThCA pellaTh 3a7jaud Ha MOCTPOSHUE METOJOM T€OMETPUUYECKOTO MECTa TOYEK U METOAOM M0100us;

- MPUOOPECTH OMBIT HCCICIOBAHUS CBONCTB IUIAHUMETPUYECCKUX (HUTYp C MOMOIIBI0 KOMITBIOTEPHBIX
IPOrpaMM;

- MPUOOPECTH OIBIT BBHITIOJHEHUS MPOCKTOB M0 TeMaM «[ eoMeTprueckne mpeoOpa3oBaHus HA TUIOCKOCTH,
«ITocTpoeHue oTpe3KoB Mo hopmyiey.

HN3mepeHue reoMeTpu4ecKHX BeJIUYHH

BrinyckHuk Hayuures:

- UCTIOJIb30BaTh CBOMCTBA U3MEPEHUSI IJTMH, TUIOMIACH U YIJI0B MPU PEIICHUH 3aJ1a4 Ha HAXOXKICHUE JJTUHBI
OTpe3Ka, JJIUHBI OKPY>KHOCTH, IJIUHBI IyT'H OKPYKHOCTH, TPAlyCHON MEPBI yTia;

- BBIYUCJIATH TUJIOMIATU TPEYTOJbHUKOB, MPSIMOYTOJBHUKOB, MapajuieIorpaMM-MOB, Tpamneluid, KpyroB H
CEKTOPOB;

- BBIYUCJISTH JUIMHY OKPY>KHOCTH, JJIMHY AYTH OKPYKHOCTH;

- BBIYHUCIIATH AJTUHBI TUHEWHBIX 3JIEMEHTOB (PUTYp M UX YTIIbI, UCHIONB3YS (OPMYIIBI JUIMHBI OKPY>KHOCTH U
JUTMHBI TyTH OKPY>KHOCTH, (POPMYJIBI IUTONIaieH huryp;

- pemiath 3aJa4dl Ha JIOKa3aTeIbCTBO C HCIOJb30BaHHEM (HOpPMYN IIMHBI OKPYXHOCTH W JJIMHBI JIyTH
OKPY>KHOCTH, opMyJI IuIotaaen puryp;

- pemiath MpakTHYEeCKHe 3a/ladyM, CBS3aHHBbIC C HAXOXKJIECHHEM T€OMETPHUYECKHX BEIMYUH (HCTONB3Ys MpH
HEOOXOAMMOCTH CIPABOYHUKH U TEXHUUECKUE CPEJICTBA).

BrinycKHHUK MOIYyYUT BO3MOKHOCTb HAYYUTHCS:

- BBIYUCJIATH TIOMAIU (DUTYp, COCTABICHHBIX M3 JIBYX WM O0jee MpsIMOYTOJbHUKOB, MapalijieIorpaMMOB,
TPEYTOJbHUKOB, Kpyra U CEKTOpa;

- BBIYUCTISTH TIJIOTIATA MHOTOYTOJIbHUKOB, WCTIONB3YS OTHOIIIEHUSI ~ PaBHOBEIUKOCTH u
PaBHOCOCTaBJIEHHOCTH;

- MPUMEHSTH AITeOpandecKrii 1 TPUTOHOMETPUYECKUI anmapar U WJeu JBYKCHUS TIPHU PEIICHUH 3a7a49 Ha
BBIYHMCIICHHE TIJIONIA/Ie MHOTOYTOJIbHUKOB.

Koopaunatsi

Brinyckauk Hayuures:

- BBIYUCJIATH JUIMHY OTPE3Ka M0 KOOPJWHATAM €r0 KOHIIOB; BBIUUCISATH KOOPJIMHATHI CEPEIMHBI OTPE3KA;

- UCTIOJIb30BaTh KOOPAUHATHBIM METO JIs1 U3YUEHHUS CBOMCTB MPSAMBIX U OKPYKHOCTEH.

BrImmyCKHHUK TTOTYyIUT BO3MOYKHOCTb:

- OBJIAJIETh KOOPJIMHATHBIM METOJIOM PEILICHHUS 3a7]a4 Ha BHIYUCIICHUS U J10Ka3aTEIbCTBA;

- MPUOOPECTU OMBIT MCIIOIB30BAHMS KOMITBIOTEPHBIX IMPOTPAMM JUIsl aHATM3a YaCTHBIX CIy4aeB B3aHMMHOIO
PacMoI0KEHUS OKPYKHOCTEH U MPSIMBIX;
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- IPUOOPECTHU OIBIT BBINOJHEHUsI IPOEKTOB Ha TeMy «IIprMeHeHne KOOpAMHATHOIO METOJa MPHU PEeICHUH
3a/1a4 Ha BBIYUCIICHUS U JOKA3aTeIIbCTBAY.

BexTopsl

BrinyckHuk Hayuures:

- OIIEPUPOBATh C BEKTOPAaMHU: HAXOAWUTb CYMMYy M Pa3HOCTb JBYX BEKTOPOB, 3aJaHHBIX I€OMETPHYECKH,
HaxOJUTb BEKTOP, PAaBHBII IIPOU3BEACHUIO 3aIaHHOI0 BEKTOPA HA YUCIIO;

- HaXOJUTh JJIs1 BEKTOPOB, 3aJaHHBIX KOOPJAUHATAMMU: [UIMHY BEKTOPA, KOOPAUHATHI CYMMBI M Pa3HOCTH JIBYX
u Ooyee BEKTOPOB, KOOPAMHATHI MPOM3BEACHUS BEKTOpa HAa YHCIO, MPUMEHSS NP HEOOXOTUMOCTH
COYETATEIIbHBIN, IEPEMECTUTENBHBIN U PACIIPEACIINTEIbHBINA 3aKOHBI,

- BBIYUCJIATh CKAJIIPHOE IIPOU3BEICHUE BEKTOPOB, HAXOOUTh YIOJ MEXKIy BEKTOpaMH, YCTAHABIUBATH
HEPIEHIUKYJISIPHOCTD MPSMBIX.

BpIIyCKHMK ITOJIyYUT BO3MOKHOCTb:

- OBJIAJIETh BEKTOPHBIM METOJOM Ul PEILIECHUS 3a[1a4 Ha BBIYMCIICHUS U JOKA3aTeIIbCTBA;

- IPUOOPECTHU OTIBIT BHIMIOJIHEHUS MIPOCKTOB HAa TEMY «IIPUMEHEHUE BEKTOPHOTO METO/Ia MPH PEIICHUH 3a/1a4
Ha BBIYMCIICHUS U JOKA3aTECIIbCTBAY.

TpebGoBanus K yPOBHIO NOATOTOBKH BBIYCKHUKOB

B pe3ynbrare n3ydeHus Kypca MaTeMAaTHKU YYCHHK JOJDKEH 3HATh/ TIOHUMATh:

-CYIIECTBO MOHATHS MaTEMaTHYECKOT 0 JOKa3aTelbCTBA; IPUMEPHI JOKA3aTEIbCTB;

-CyII€CTBO MMOHATUSA AJITOPHUTMA; IIPUBOJUTL IPHUMEPHI AJITOPUTMOB,

- KaK HCIIOJIb3YIOTCS MaTeMaTH4ecKue popMyJibl, ypaBHEHUS U HEPABEHCTBA; MPUMEPHI UX MPUMEHEHUS AJIs
peliCHUA MATCMATHYCCKUX WU IPAKTUYCCKUX 3aJ1a4;

- KaK MaTeMaTHU4eCKH ONpeJesieHHble (DYHKIMU MOTYT OIMCHIBAaTh pealibHble 3aBHUCHUMOCTH; MPUBOAUTH
IMPUMEPLI TAKOI'O OIIMCAHM,

- KaK MOTpeOHOCTU MPAKTUKU MPUBEIH MATEMAaTUYECKYI0 HAyKy K HEOOXOAMMOCTH PACIIUPEHUS MOHSATUS
qHca;

- BEPOSATHOCTHBIN XapakTep MHOTHUX 3aKOHOMEPHOCTEW OKPY’KAIOIIEro MHUpa; MPUMEPhl CTaTUCTUYECKUX
3aKOHOMEPHOCTEHN U BBIBOJIOB;

- KakuM 00pa3oM reoMeTpHs BO3HMKIIA U3 MPAKTUYECKHUX 3a]au 3eMJIeMepHs; MPUMEpbl F€OMETPUUYECKUX
00BEKTOB U YTBCp)KI[CHI/Iﬁ O HUX, BAXKHBIX IJId IPAKTUKU,

- CMBICJI HMJIeJIN3allMH, MO3BOJIIOMIEH pelaTh 3ajauyd peajbHON JIeHCTBUTENBHOCTH MaTeMaTHYeCKHUMHU
METOdaMU, IMIPUMCEPBI OIHI/I6OK, BO3HHUKAIOOIUX ITPHU UACATHU3ANN.

Apupmernka

YMmeTh

- BBITIOJIHATH YCTHO apuPMeTUYECKue ACUCTBUS: CIOKEHNE U BRIYUTAHHE JIBY3HAYHBIX YHCENT U JECATUUYHBIX
Z[p06€ﬁ C ABYMA 3HaKaMH, YMHOXCHHC OJHO3HAYHBIX YHUCEII, apI/I(l)MCTI/ILIGCKI/IG onepanunu ¢
OOBIKHOBEHHBIMH JPOOSMU C OIHO3HAUYHBIM 3HAMEHATEJIEM M YHCIUTEIIEM;

- TEepeXOJUTh OT OJHOW (OPMBI 3almUCH YHMCENT K JAPYroi, NMpeACTaBisATh NECATHYHYIO Jpo0b B BHJE
OOBIKHOBEHHOH U B MPOCTEHIINX CITy4asx OOBIKHOBEHHYIO B BUJE JECATUYHOM, MPOLIEHTHI - B BUE APOoOU U
)IpO6I) — B BHJC MPOLCHTOB; 3aIllMChIBATH 0O0JbIINE U MaJble YHCIA C UCIOJIL30BAaHUEM ECIbIX cTeneHen
TECATKU;

- BBIIIOJIHATH apI/I(i)MeTI/IquKI/Ie }IeﬁCTBHﬂ C panuMOHaJIbHBIMU 4YHCJIaMH, CPABHHUBATH pPALUMOHAIBHBIC U
JeWCTBUTENbHBIC YNCIIa; HAXOIUTh B HECIOXKHBIX CIIydasX 3HAYCHMs CTENEHEH ¢ IeNbIMU MOKa3aTessIMU U
KOpHeﬁ; HaXOIUTh 3HAYCHUA YNCIIOBBIX BI)Ipa)KeHI/II\/'I;

- OKPYIJIATH LEJIble YUCJIA U JIECATUYHbIE JPOOH, HAXOAUTh MPUONIMKEHHbIE YUCIA C HEIOCTaTKOM M C
I/I36I)ITKOM, BBIIIOJIHATH OLICHKY YHMCJIOBBIX BBIpa)KeHHﬁ;

- TI0JIb30BAThCSI OCHOBHBIMM €IMHHMIIAMH JJTUHBI, MACChl, BDEMEHHU, CKOPOCTH, IUIONIAA1, 00beMa; BEIpaXaTh
OoJiee KpymHBIE SIUHUIIBI uepe3 0ojiee MeTKre U Ha00OopOoT;

- pemath TEKCTOBbIE 3aJayM, BKJIIOYAs 3aJaud, CBSA3aHHBIE C OTHOIIEHHEM M C MPOMOPLUOHATBHOCTHIO
BEJIMYMH, ApOOSIMHU U POLIEHTAMH;

- UCIIOJIb30BaTh HpI/IO6peTCHHBI€ 3HAHUA U YMCHHA B HpaKTH‘IGCKOﬁ ACATCIIBHOCTHU U HOBCQ,Z[HGBHOﬁ KU3HU
TS

- pelleHusi HECIOXXHBIX TMPAKTHUYECKUX pACUYETHhIX 3aJady, B TOM 4YHUCJIE€ C HCIIOJIb30BAHUEM IIpU
HEOO0XOIMMOCTH CIIPABOYHBIX MAaTEPHAJIOB, KAIBbKYJISATOPA, KOMIIBIOTEPA;
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- YCTHOM NPUKHIKM U OLEHKM pe3yibTaTa BBIYMCICHHI; MPOBEPKU pe3yJbTaTa BBIYUCIECHUS, C
HCIIOJIb30BAHUEM PA3JIMYHBIX IPUEMOB;

- MHTEpPNpEeTaluy pe3ylbTaTOB pELIEHUsA 3aJad C YYE€TOM OrpPaHWYEHUH, CBSA3aHHBIX C pPEAIbHBIMU
CBOWCTBAaMH PacCMaTPUBAEMBIX IPOLIECCOB U SIBJICHUM.

Auredpa

YmMmers

- COCTaBJIATh OyKBEHHBIC BBIPAXXEHHUS U (POPMyJIbI IO YCIOBUSAM 3a/1a4; OCYIIECTBIIATH B BBIPAKEHUSIX U
¢dopMynax 4YHCIOBBIE TOJCTAHOBKA W BBIIOJIHATH COOTBETCTBYIOIINE BBIYUCICHHS, OCYIIECTBIATh
IIOJICTAHOBKY O/IHOT'O BBIPQXKEHUS B IPYroe; BbIpaXkaTh U3 (hOpMyJI OJHY MEPEMEHHYIO YepPE3 OCTANIbHBIE;

- BBINOJHATH OCHOBHBIE JEWCTBHUS CO CTENEHSMU C IEJIbIMM IOKAa3aTelIsIMM, C MHOTOWIEHAMH M C
anreOpandeckUMy  IpoOsIMU; BBIIOJHATH PA3JIOKEHME MHOTOWIEHOB HAa MHOXMTEIM; BBIIOJIHATD
TOKIECTBEHHBIE MMPEOOPa30BAHMSI PAIMOHATILHBIX BEIPAXKEHUH;

- IpPUMEHATh CBOMCTBA apU(PMETHUECKUX KBAJIPATHBIX KOPHEW Ui BBIYMCICHMS 3HAYEHUH W
npeoOpa3oBaHUil YNCIIOBBIX BBIPAKEHUH, COIEPKAIINX KBAIpaTHBIE KOPHHU;

-peuaTh JIMHEWHbIE, KBAIPATHBIE YPAaBHEHUS U PAaLlMOHAJIbHBIC YPABHEHMSI, CBOISALIUECS K HUM, CUCTEMBI
JBYX JIMHEWHBIX YPAaBHEHUN U HECJIOKHBIE HEIIMHEWHBIE CUCTEMBI;

- pelaTh JMHEWHBIE U KBaIpaTHbIE HEPABEHCTBA C OJJHOM NIEPEMEHHOMN U UX CUCTEMBI,

- pemiatb TEKCTOBBbIE 3a/Jayd ajlreOpanvyeckuM METOJO0M, HHTEPIPETHPOBATh MOJIYUYEHHBIH pPE3yJIbTaT,
IIPOBOJIUTH OTOOP perIeHuil, ncxoas u3 GopMyIMPOBKH 3a/1a4H;

- 1300pakaTh YUCIIa TOYKAMU Ha KOOPAMHATHOMN MPSMOK;

- ONpenessITh KOOpAWHATa TOYKU IUIOCKOCTH, CTPOMTh TOYKH C 3aJaHHBIMU KOOpAMHATaMU; U300paxarb
MHOECTBO PELICHUI JTUHEHHOTO HEPABEHCTBA;

-pacro3HaBaTh apu(METHUECKUE U T'e€OMETPUYECKUE IPOrPecCHU; pellaTh 3aJadyd ¢ NPUMEHEHUEM
(hopMyJIBI O0IIIETO WIeHA M CYMMBI HECKOJIBKHX MEPBBIX YICHOB;

- HaXOJWUTh 3HaueHMsI (PyHKLUH, 3alaHHON (hopMyJiol, TabiuLel, rpaguKoM MO ee apryMeHTY; HaXOJUThb
3HAa4YCHHE apryMeHTa 10 3HAYCeHUI0 (PYHKINH, 3aJaHHOH rpadukoM Hin TabIuIei;

- ONpeneNsATh CBOMCTBA (DYHKLUH MO €€ TpaguKy; NPUMEHATh rpaduuecKkre MpeACTaBIeHUs PU pelIeHUH
YpaBHEHU, CUCTEM, HEPABEHCTB;

- OIUCHIBaTh CBOMCTBA M3YYEHHBIX (DYHKLIUH, CTPOUTH X I'padMKH HCIOJIb30BaTh NPUOOPETEHHBIE 3HAHUS
Y YMEHHUS B IPAKTUUECKON AESITEIbHOCTU U TIOBCETHEBHOM KU3HU JIA:

- BBINOJIHEHHUsSI PAacyeToB MO (opMysaM, COCTaBICHHE (QOPMYJ, BBIPAKAIOIIUX 3aBUCUMOCTb MEX]IY
peaJIbHbIMH BEJIMYMHAMM; HAXOXKIACHHS HYKHON (JOpMYJIbl B CIIPAaBOYHBIX MaTepuana;

- MOJEJIMPOBAHMUE NMPAKTUYECKUX CUTYallUH U UCCIEHOBAHMS IMOCTPOEHHBIX MOJENIEH C MCIOJIb30BAHUEM
anmnapara anreOpbl;

- ONMCAaHUS 3aBUCUMOCTEH MeXIy (QHU3MUECKUMH BEIUYMHAMH COOTBETCTBYIOIIMMHU (HOpMyJaMH IpH
HCCJIEIOBAaHUH HECITIOKHBIX MPAKTUUECKUX CUTYAIHi;

- HHTEepIpeTaly rpadMKoB peaabHbIX 3aBUCUMOCTEH MEX/ly BETMUYUHAMU.

I'eomerpus

YMets

- TI0JIH30BAThCSI TEOMETPUUECKHUM SI3BIKOM IS OMMCAHUS MTPEIMETOB OKPY>KAIOIIEro MUPA;

- pacro3HaBaTh reOMEeTpHUUECKUe (PUTypBl, pa3aInyaTh UX B3aUMHOE PACIIONOKEHHE;

- u300paxkaTb TeOMeTpUYeCKHue (UTypbl; BBIIOIHATH YEPTEXKHU [0 YCIOBUIO 3a/]ay; OCYIIECTBISTH
npeoOpa3oBanue Gpuryp;

- pacro3HaBaTh Ha yepTexax, MOJENAX U B OKpYyKarollel 00CTaHOBKE OCHOBHBIE MTPOCTPAHCTBEHHBIE TEJa,
n300pakaTh MX;

- B IPOCTENIINX CIIy4asiX CTPOUTH CEUEHUS M pa3BEPTKU MPOCTPAHCTBEHHBIX TEII;

- INPOBOJUTH OIEPALlMM HAJ BEKTOpPaMH, BBIYHUCIATH JJIMHY M KOOPAMHATBI BEKTOpA, YIOJ MEXAY
BEKTOPaMH;

- BBIYMCIIATH 3HAYCHHUS TEOMETPUYECKUX BEMYMH (JJIMH, YIJIOB, IUIOMAAeH, 00bEMOB); B TOM YHUCIE: IS
yrinos ot 0° 1o 180° ompenensTh 3HAaueHMS TPUTOHOMETPUYECKHX (YHKIMH MO 3aJaHHBIM 3HAYEHUAM
YIJI0B; HAXOIUTh 3HAYCHHUS TPUTOHOMETPUYECKUX (DYHKIMI MO 3HAYCHUIO OJHOW M3 HHUX, HAXOIUTh
CTOPOHBI, YIJIbl U IUIOIIAJU TPEYTOJbHUKOB, JUIMHBI JIOMAHBIX, IyT OKPY’KHOCTH, IUIOIIAJEH OCHOBHBIX
reoMeTpHuecKuX (pUryp u Guryp, COCTaBJICHHbBIX U3 HUX;
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- pemiatb reoOMEeTPUYECKHe 3a/Ja4d ONMUPAsCh HAa M3yUYEHHBbIE CBOMCTBA (UTYp M OTHOLIECHUN MEXIy HUMH,
MIPUMEHSIS] TOMIOJTHUTENIBHBIE TIOCTPOSHUS, ATeOpanvecKiil M TPUTOHOMETPUIECKUI anmapat, COOOpaKeHHUS
CUMMETPHH;

- IPOBOJIUTBH JIOKA3aTEJbHBIE PACCYXKACHUS IIPU PELICHUM 3a/1ad, HUCIOJb3ys M3BECTHBIE TEOPEMBI,
oOHapy»X1Basi BO3MOKHOCTH /ISl UX HCIIOJIb30BaHUS;

- pemiaTh IpOCTEUINNE INTAHUMETPUYECKHUE 3a1a41 B IIPOCTPAHCTBE;

- UCTIOJIb30BaTh MPUOOPETEHHBIE 3HAHUS U YMEHUS B IPAKTHUECKOHN JNESTEIbHOCTH U MOBCEIHEBHOMN XKU3HU
JULSL:

- OIIMCAHMUsI peaJIbHbIX CUTyallui Ha SI3bIKE T€OMETPHH;

- pacyeToB, BKJIIOYAIOIINX MPOCTEHIITNE TPUTOHOMETPUUYECKHIE (DOPMYJIBI;

- peuieHusl TPUrOHOMETPUUECKHUX 3a/1a4 C UCIIOJIb30BAHUEM TPUTOHOMETPUH;

- peleHUE MPaKTUYECKUX 3a/]ay, CBA3aHHBIX C HAXOXKICHUEM I'€OMETPUYECKUX BEIMYMH (MCIOJIB3Ys IpU
HEO0OXOIUMOCTH CIIPABOYHUKHU U TEXHUYECKHE CPE/ICTBA);

- IOCTPOEHHUE FEOMETPUUECKUMH HHCTPYMEHTaMU (JIMHEWKa, YyTOJIbHUK, LIUPKYJIb, TPAHCIOPTHD).
JJIeMeHTbI JIOTUKH, KOMOMHATOPUKH, CTATUCTUKHA U TEOPUHU BEPOSITHOCTEMH

YMmeTb

- IIpoBOIUTh HECIIOKHBIE JOKA3aTEIbCTBA, MOJYy4YaTh MPOCTEHIINE CIEACTBUS U3 HM3BECTHBIX WM DaHEE
ITOJIyYEHHBIX YTBEPKACHUH, OLICHUBATh JIOTHYECKYIO IIPABUIIBHOCTD PACCYKIACHUH, UCIIOJIB30BATh IPUMEPHI
JUTSl WILTFOCTPALMU U KOHTPIIPUMEPHI AJI ONIPOBEPIKEHUS YTBEPKACHUIA;

- U3BJIEKaTh HH(OPMAIHIO, TPEICTABICHHYIO B TA0INIIAX, HA TUarpaMMax, rpaduKax; COCTaBIATh TaOIHUIIbI,
CTPOUTH IUArpaMMBbI U TpaduKH;

- pewlaTb KOMOMHATOpHBIE 3aJayd IyTEM CUCTEMAaTUYECKOro Iepedopa BO3MOMKHBIX BapUaHTOB U
WCII0JIb30BAaHUEM IIPABUII YMHOKEHHS;

- BBIYUCJIATH CPEIHUE 3HAYECHMS PE3yJIbTaTOB U3MEPEHHI;

- HaXOJIUTh YaCTOTY COOBITHS, UCTIOJB3YSI COOCTBEHHBIEC HAOIIOJCHHUS TOTOBbIE CTATUCTHYECKHE JaHHbIC;

- HaXOJUTh BEPOSATHOCTHU CIIy4alHBIX COOBITUM B MPOCTEHUIINX CIIydasiX;

UCIOJIb30BaTh MPUOOPETEHHBIE 3HAHUS M YMEHHUS B MPAKTUYECKOM JIEATEIHHOCTH M MOBCETHEBHOM JKU3HU
JUISL:

- BBICTPAaMBaHMS apTryMEHTAIlMU IIPH JI0KA3aTEIbCTBE U B JUAJIOTE;

- pacIio3HaBaHUs JOTMYECKHA HEKOPPEKTHBIX PaCCy KICHHN;

- 3aIMCU MaTeMaTUYECKUX YTBEPKICHUH, JOKA3aTEIbCTB;

- aHaJIM3a peajbHbIX YUCIOBBIX JaHHbBIX, IPE/ICTABICHHBIX B BUJIE AUAarpaMM, rpaduKoB, TaOIuI;

- pelleHus MPAKTUYECKHUX 3a7a4 B MOBCEIHEBHON M MpPoQecCuOHATbHON AEATEIbHOCTH C HCIOIb30BAHHEM
JENUCTBUM C YUCIIaMH, TIPOIICHTOB, JIJTUH, TUIOIIAa/Iei, 00bEeMOB, BpEMEHH, CKOPOCTH;

- pelieHus y4eOHBIX U MPaKTUYECKUX 33/]1a4, TPEOYIOIIMX CUCTEMAaTHYECKOro nepedopa BapuaHToB;

- CpaBHEHUS 1IAHCOB HACTYIUJICHUSI CIIy4alHbBIX COOBITUH, JJIl OLEHKHU BEPOSITHOCTU CIy4YailHOro cOOBITHUS B
MPAKTUYECKUX CUTYaIUsAX, COIIOCTABIECHUS MOJEIH C PEAIbHOW CUTyaluen;

- HOHUMAHUS CTATUCTUYECKUX YTBEPKICHHIA.
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Coneprxkanue yueOHOro npeamera
MartemaTtuka (5-6 kiaacc)

Apudpmerunka
HatypanbHble uncna u HyJb

HarypanbHoe wuymcino. MHOXECTBO HATypaJlbHBIX 4YHCEI M €ro CBOWCTBA, HW300paKCHHE.
HarypanpHbIX yncen TOUKaMU Ha YUCIIOBOU MPSIMOIA.

Paznuune Mexay nudpoi 1 YMCIOM.

[To3unroHHas 3aITMCh HATYPATLHOTO YUCIIA, TOMECTHOE 3HaYeHUE ITUQPBI, pa3ps/ibl U KIacCHI.
COOTHOILIEHHE MEXITY IBYMSI COCETHUMU Pa3psIHbIMU €IMHUIIAMM.

UteHue U 3a1UCh HATYPAJIbHBIX YHCET.

IToHsiTHE O CpaBHEHUM HATypalbHBIX YUCEJ, CPABHEHUE HATYpaJbHBIX YUCE JIPYT C APYTrOM H C
HYJIEM.

MaremaTtrueckas 3anuch CpaBHEHHI, CIOCOOBI CPABHEHUS YHCEI.

CIl0’)keHME M BBIYMTAHUE HATYPAJIbHBIX YHCEN, KOMIIOHEHTBI CJI0KEHUS U BBIYMTAHUS, CBSI3b MEXKITY
HUMH.

W3menenne cyMMBbI U pa3HOCTH TTPU U3MEHEHUH KOMIIOHEHTOB CIIOKEHUS U BEIYUTAHHUS.

YMHOXEHUE U JIeJICHUEe HaTypajdbHBIX YHCEJI, KOMIOHEHThl YMHOXEHUS U JIEJICHUS CBSI3b MEXKIY
HUMH.

YMHOXXEHHE U CIIO)KEHHE B CTOJOMK, JEJICHHWE YTrOJKOM, IPOBEpPKa pe3yibTara C IMOMOIIBIO
MPUKUJIKK U OOPaTHOTO JIEHCTBHUSL.

Jlenenne ¢ OCTaTKOM HAa MHOXKECTBE HATYypaJbHBIX YMCEJ, CBOWCTBA JEJICHHUS C OCTATKOM.
[IpakTHueckue 3a1a4un Ha ICJIEHUE C OCTATKOM.

Crenenp uMclia € HaTypaJibHbIM [IOKa3aTeleM. 3alKuCh YWUCIA B BHUAE CYMMbI pa3psIHbIX
claraeMbIX, MOPSAJIOK BBIMOJHEHUS JIEUCTBUN B BBIPAKECHUSX, COJIEPXKALIUX CTENECHb, BHIYMCIICHUE
3HAYEHUW BBIPAKEHUH, COJIEPIKAILUX CTEIICHb.

Jlenurenu u KpaTHble HaTypalbHOTO uucia. Hanbonmpmmii oOmmii genurens. HamMenbiee obmee
kpatHoe. [Ipu3naku nenumocTt Ha 2, Ha 3, Ha 5, Ha 9, Ha 10.

[lpuznaku penumoctu Ha 4, 6, 8, 11. Jloka3arenbCTBO MPHU3HAKOB JACIUMOCTU. PemeHue
MPAKTUYECKHUX 33/1a4 C TPUMEHEHUEM TTPU3HAKOB JICTMMOCTH.

[IpocTthie u cocTaBHBIC unCia, perieTo Dparochena Paznoxkenne uncen Ha MPOCThIE MHOKUTETH
KonuyecTBo nenuteneit uncina, alropuT™ pa3ioKeHHs Yuciia Ha TPOCThIE MHOKUTEIH,

Pemienne TekCTOBBIX 33724 apu(PMETHIECKUMHU CITOCOOAMU.

OObIkHOBEHHBIE J1poOu. [lons, vacTh, ApoOHOe yHcio, ApoOb. [IpoOHOe 4HuCiIO Kak pe3yibTar
JEJICHUS.

3anuch HaTypaJlbHOTO YHWCJIa B BHJE JpoOM C 3aJaHHBIM 3HAMEHaTeleM, NpeoO0pa3oBaHHE
CMENIaHHOM IpoOU B HEMPABWIBHYIO Ip0oOb U HA0OOPOT.

Haxoxnenune apobu ot umcna. Haxoxknenue uucia mo 3HadeHuto e€ apoou. IlpaBuiibHble U
HenpaBuiIbHbIe ApoOu. CMelIaHHbIe YHca.

ITpuBenenue apoOeii k obmemy 3HameHareno. CpaBHEHHE OOBIKHOBEHHBIX IpoOel M CMEIIaHHBIX
qHcen.

CrnosxeHue 1 BeIYUTaHHE OOBIKHOBEHHBIX JIpo0eii. YMHOKEHHE U ieTIeHuEe OObIKHOBEHHBIX APOOEH.
Apudmernueckue AEUCTBUS ¢ IpOOHBIMU 4HciaaMu. ApudMeTndeckue NeHCTBUS CO CMEIIaHHBIMU
TIPOOSIMHL.

CrniocoObl palnioHaIn3aiy BEIYUCIEHUN U UX TPUMEHEHNE TIPU BBIIOJTHEHUH IEHCTBUH.

Hecaruunbie npobu. llemas u napoOHas uyacTu AecaATU4HOM apodu. CpaBHEHHE U OKpYTJIEHUE
NEeCSITUUHBIX JApoOel. Apudmernyeckue neWCTBUA C JAECATUYHBIMU ApooOsimu. [lpukuaku
pe3yabTaToB BbluucieHuil. IlpeacraBnenue necaTnyHON OpoOu B BUAE OOBIKHOBEHHOH Ipodu U
OOBIKHOBEHHOW B BHJIEC JCCITHYHOU. beckoHeuHbIe W KOHEUHBIE NeCATUYHBIC Apodu . [lecaTnunoe
npubInxKeHne 0OBIKHOBEHHOM 1poou.

OtHowenue. [lpoueHTHOE OTHOLIEHME IBYX uMcen. /[leneHune uyucia B JaHHOM OTHOILEHUMU.
Macmtab Ha miaHe u Kapre.
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e Ilponoprusi. OcHoBHOe cBoWcTBO mpormopuuu. Ilpsimas u oOpaTHas TPOMOPIMOHAIBHBIC
3aBUCUMOCTH. [IprMeHeHre nponopiuii 1 OTHOIIEHUM MPH PEIICHUH 3a]1a4.
e [Ipouentsl. HaxoxaeHune npoieHToB OT yncia. HaxoxaeHune ynciia mo ero mporeHTam.
e PerieHue TEKCTOBBIX 337a4 apu(PMETUYECKUMU CIIOCOOaMHU.
PauunonanbHble ynciia
e [lepBuuHOE npeaCcTaBICHUE O MHOXKECTBE PAllMOHATBHBIX YUCEIL.
e [IporuBononoxHbie yncia. Moaysp 4uciia, FEOMETPUYECKAs] HHTEPIIPETalrs MOLYJI YUCa .
o llenbie uucna. PanuonanbHbie uuncna. CpaBHEHHE palMOHANBHBIX 4YHCEN. Apu@MmeTHyeckue
JEUCTBUS C pallMOHANIBHBIMU yuciaamMu. CBOMCTBA CIIOKEHUS M1 YMHOXEHUS PAllMOHAIBHBIX YHCET.
e Koopaunarnas npsamas. KoopaunaTHas 1I10CKOCTb.
Benu4uHbl, 3aBUCMMOCTH MKy BeJIUYNHAMU.
e ENWHULBI UIMHBI, ITOMAAH, 00bEMa, MacChl, BDEMEHHU, CKOPOCTH.
e  3aBUCHMMOCTH MEXJYy BEIUYMHAMU: CKOPOCTb, BPEMs, PACCTOSHUE; IMPOU3BOAUTEIBHOCTh, BPEM,
pabota; 1eHa, KOJIMIeCTBO, CTOUMOCTb.

YucnoBbie 1 OyKBeHHbIE BbIPAKeHHUs. Y PaBHEHUSI.

e UYucnoBble BBIpaXEHMS. 3HAYEHHME UHUCIOBOrO BbIpakeHUs. [lopsanox neicTBUIl B YUCIIOBBIX
BbIpakeHUsAX. bykBeHHble BblpaxkeHUs. Packpbitue ckoOok. IlogoOHble ciiaraeMble, MpUBEACHUE
1oJ100HBIX ciaraeMbiX. opMyIIbL.

e VYpaBHeHusa. Kopenr ypaBHeHus. OCHOBHBIE CBOWMCTBAa ypaBHEHMil. PellleHne TEKCTOBBIX 3aaad ¢
IMOMOIIBIO YPABHEHHIA.

DJIeMEeHTBbI CTATUCTUKHU, BeposiTHOCTUH. KoMOMHATOpHBIE 3a1a4H.
e [lpeacraBieHne AaHHBIX B BUJE TaONHI, KPYrOBBIX W CTOJOYAThIX nauarpamm. H3Biedenue
nH(pOpMALIUY U3 JUArPaMM.
e C(Cpennee apudmernueckoe 1Byx uncen. Cpennee apupmMeTnyecKoe HECKOIbKUX YHCEN.
e PerieHre MpakTUYECKUX 3a7a4 C MPUMEHEHUEM CPEIHET0 apu(METHIECKOTO.

I'eomerpnyeckue Gpurypsl.

Hsmepenua zeomempuueckux 6enuiun

e OQurypsl B okpyxatomeMm mupe. HarnsaHoe mpezacraBieHue o Qurypax Ha IUIOCKOCTH: Ipsimas,
OTPE30K, JIy4, yroJl, JOMaHHasi, MHOTOYTOJIbHUK, OKPYHOCTb, KPYT.

e Ortpe3sok. [loctpoenue orpeska. JnuHa oTpeska, 1oMaHoH. M3MepeHne NIMHBI OTPE3Ka, IOCTPOCHHE
OTpe3Ka 3a1aHHOu JuIMHBL. [lepumerp MHOroyroasHuka. Ilnockocts. Ipsamas. Jlyy.

e YeThIpexyToNbHUK, IPAMOYTOJIbHUK, KBaapaT. I [paBUiIbHbIE MHOTOYTOJIBHUKH.

e TpeyrosbHUK, BUJIbI TPEYTOJIbHUKOB.

e VYron. Bunel yrnos. I'panycHas Mepa yria. M3mepeHne M IIOCTPOCHHME YIVIOB C IIOMOILBIO
TPaHCIIOPTHPA.

e OxpyxHocTb U Kpyr. Jlnna okpysxkaoctu. Yuco [].

o [lonarue o paseHctBe ¢uryp. IlonsTe u cBoiicTBa Miomaau. Ilmomane NpsAMOyroibHUKA MU
kBazpata. [Inomanp kpyra. Och cMUMMETpUU UTYDBI.

e Harnsgauele mnpeAcTaBIeHUS O MPOCTPAHCTBEHHBIX (Urypax, TakuX Kak: MPSIMOYTOJbHBIN
napajenenunen, Kky0, mNupampaa, LOUIUHIP, KOHyC, mmiap, cdepa. Ilpumepsl pa3Béprox
MHOTOTPAaHHUKOB, NHWIWHApa, KoHyca. [loHstre m cBoiicTBa 00béma, Emuauner oobema OO0BEM
IPSIMOYTOJIBHOTO Mapasulesienumeaa u Kkyoa.

e DBsamMHOe pacnonoxeHue JByX MpsAMBIX, JABYX OKPYXKHOCTEH, IpPSIMOM U OKPYKHOCTH.
[Iepnennukynspusle npsMele. [lapanienbabie IpsSMBbIe.

e (OceBas ¥ IEHTpaJbHAs! CAMMETPHH.

e PerieHre NpakTUYECKHX 3aj[ad C MPUMEHEHUEM MPOCTEUIITUX CBONCTB QUTYD.

MaremMaTuKa B HCTOPUYECKOM Pa3BUTHH.
Pumckas cuctema cuucienus. [lo3unmonnsie cucreMsl cuncienus. O6o3nauenne nuudp B Jpesueit Pycu.
CrapunHble Mepbl JUIMHBL. BBeaeHne MeTpa Kak €quHUIIbI JJIMHBL. MeTpudeckas cucteMa mep B Poccuu, B
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EBpone. Vcropust hopmupoBanus maTeMaTHIeCKUX CUMBOJIOB. JIpoOu B BaBunone, Erunre, Pume, Ha Pycu.
OTkpbITHE JAeCATHUHBIX JpobOeil. Mup mnpoctbix uucen. 3onoroe ceuenue. Yucno 0. IlosiBrenue
OTPHUIATENbHBIX YHUCEN.

JL.® Maraunkwuii. [1.JI.YeObimes. A.H.Koamoropos.

Aunreopa (7-9 knacc)
Auredpanyeckue BbIpasKeHUs

BolpakeHue ¢ mnepeMeHHbIMU. 3HAUYEHHWE BBIPAXKEHUS C IE€PEMEHHbIMHU. JlOIyCTHMBbIE 3HAYCHUS
nepeMeHHbIX.  ToxkaectBo.  ToxIecTBeHHble — MpeoOpa3oBaHMs — IreOpandyecKuX  BBIPAXKECHUH.
JloKa3aTeNIbCTBO TOXKIECTB.

Crenenb ¢ HaTypajabHBIM IIOKa3aTeseM U €€ cBoicTBa. OgHowieHbl. OJHOYICH CTaHAAPTHOIO BHJA.
Crenenp ogHowieHa. MHorounensl. MHorownes cranaaptHoro Buja. Crenens MHorowieHa. CroxeHwue,
BBIYMTAHUE U YMHOKEHHE MHOIOUICHOB. DOpMyJIbl COKPAIIEHHOIO YMHOXKEHUS: KBaIpaT CyYMMBI U KBaJpar
Pa3HOCTH JIBYX BBIPAKE€HUM, IPOU3BEICHNE CYMMBI U Pa3HOCTH JIBYX BBIpaKECHMMU. Pa3nokeHne MHOrouiaeHa
Ha MHOXWTENHU. BbIHECEHHEe MHOXHUTENs 3a CKOOKH. MeTox rpynmupoBKH. Pa3sHOCTh KBajpaToB ABYX
BbIpakeHUil. CyMMa M pa3HOCTh KyOOB /ByX BblpakeHuil. KBaapaTHbiii TpéxuneH. KopeHb kBaapaTHOro
TpéxwieHa. CBOMCTBA KBaPAaTHOIO TPEXWIEHA. Pa3nokeHue KBaJpaTHOroO TPEXWIEHAa HA MHOXKUTENIN

Panmonansubie BoipaxeHnus. Llenbie Boipaxenus. JpoOHble BbipaxkeHus. PanronansHas a1po6s. OcHOBHOE
CBOWCTBO palMOHAIbHOM Jpobu. Clio)keHue, BBIUUTAHNUE, YMHOXKEHUE U JIeJICHHE PALMOHAIBHBIX APOOeEi.
Bo3Benenue pauuoHanbHOM 1poOu B creneHb. TOXKIECTBEHHbIE MPeoOpa3oBaHUs PaLMOHAIBHBIX
BbIpakeHUI. CTENeHb ¢ EJIbIM MT0Ka3aTesleM U €€ CBOMCTBA.

KBanpaTtHble kopHH. ApupMETHUYECKMH KBaJpaTHbIH KOPEHb M €ro CBOWCTBA.  TOXJE€CTBEHHBIE
npeoOpa3oBaHus BBIPAKEHHH, COACPIKALINX KBAAPATHBIE KOPHH.

YpaBHeHust

VYpaBHeHue ¢ onHOM mnepemMeHHON. KopeHb ypaBHEHus. PaBHOCunbHbIE ypaBHeHMs.  CBolicTBa
YPaBHEHUH C OJHOM NIEPEMEHHON. Y paBHEHHME KaK MaTeMaTU4YeCcKasi MOJEIb PEAIbHON CUTYalUU.

JIuneiinoe ypaBHeHue. KsanpatHoe ypaBHeHue. Dopmyiia KOpHEH KBaJpaTHOro ypaBHeHMs. Teopema
Buera. Panmonanbusle ypaBHeHUsA. PenmieHue paBHOCWIBHBIX YPaBHEHMM, CBOIALIUXCS K JIMHEWHBIM WIIU
KBaJpaTHBIM ypaBHEHUSAM. PellleHne TEeKCTOBBIX 3a7a4 C IOMOILBIO PALlMOHAJIBHBIX YPABHEHUM.

VYpaBHeHue ¢ AByMs nepeMeHHbIMU. ['paduk ypaBHEeHUs ¢ 1ByMs nepeMeHHbIMU. JIMHeHOe ypaBHEHUE C
NBYMsI IEPEMEHHBIMU U €T0 rpaduK.

CucremMpl ypaBHEHHMI ¢ AByMsI IepeMeHHbIMH. ['paduyeckuil MeTO] pelleHuss CUCTEMbl YpaBHEHUH ¢
IBYMsI IEpeMEHHBIMU. PerieHne cucrteM ypaBHEHHH METOAOM IOACTAaHOBKU M cllokeHHs. CucteMa JIBYX
YPaBHEHUH C ABYMs IIEPEMEHHBIMU KaK MOJENb PEAJIbHON CUTYaLUH.

HepaBencrBa

UYucnoBsle HepaBEHCTBA M UX cBoiicTBa. ClIOXKEHME M YMHOXEHHME UYHCIIOBBIX HEpaBeHCTB. OlLEHMBaHUE
3Ha4YeHMs BbIpakeHUsA. HepaBeHCTBO ¢ ONHON IepeMeHHOH. PaBHOCUIIBHBIE HEPAaBEHCTBA. YHUCIOBBIE
MIPOMEXKYTKH. JINHEWHBIE U KBaJIpAaTHBIE HEPABEHCTBA C OAHON nepeMeHHON. CHCTeMBbl HEPAaBEHCTB C OJHOMN
MIEPEMEHHOM.

Yucj10BbIe MHOKECTBA

MuoxectBO U ero siemeHThl. CrmocoObl 3amaHus MHoOXKecTBa. PaBHble MHOXecTBa.  [lycroe
MHOecTBO. [logmHOoxkecTBo. Omnepauuu Hajg MHOXeECTBaMM MIImrocTpanus COOTHOIIEHUH MEXITY
MHOKECTBAMHU € MOMOILBIO AuarpamMm Oiiepa. MHOKeCTBa HaTypaibHBIX, LIENbIX, PALIMOHAIBHBIX YHUCEN.
PanmonaneHoe 4ncno kak ApoOb BHA % , TI€ m- IIeJlIoe YMCIO0, a N —HaTypalbHOE, U KaK OecKOHeuHas

nepuonuyeckas gecatuuHas ApoOb. IlpencraBnenme 00 uppanuoHaTbHOM 4YHcie. MHOXECTBO
NenCcTBUTENBHBIX uncen. [IpencraBieHue ASMCTBUTEIBLHOTO YHCIa B BUJIE OECKOHEUHON HEMEPHOIUISCKOM
necaTuaHOM npodu CpaBHEHUE ACHCTBUTEIBHBIX Yrcell. CBsA3b Mexay MHOKecTBaMu N. Z. Q/
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DOyHKIUHA
UwucnoBbie GyHKITMH

OyHKIMOHANIbHBIE 3aBUCUMOCTH Mexay BenuuuHamu. [lonstue ¢ynkunn. @OyHkuums Kak
MaTeMaTH4ecKass MOAeNb peaibHoro mporecca. OOnacTe ompeneneHuss U 00JAaCTh 3HAUCHUH (YHKIIHH.
CrocoOwr  3amanust ¢yHkuu. ['paduk dynknuu.  [loctpoenne rpadukoB (YHKIUHA C MTOMOIIBIO
npeoOpazoBanuii  puryp. Hymu ¢ynkmmm. I[IpomexyTku 3HakomoctosHcTBa (yHKIuU. [IpoMexyTku
BO3paCTaHHS U TPOMEKYTKH YObIBaHUS (DyHKITUH.

Jluneiinas QyHKUMs, 0OpaTHAs OPOIOPLUOHAIBHOCTh, KBagpaTudHas GpyHKuUs, QyHKIUI y = /x ,

UX CBOMCTBA U IrpauKH.
YucJi0BbIE MOCJIE10BATEIbHOCTH

[lonsTue umcnaoBOW mocnenoBaTenbHOCTH.  KoHEuHBle UM OECKOHEUHBIE IIOCIIEAOBATEIBHOCTH.
CriocoObl 3a1aHUs TIOCIIEAOBATENILHOCTH. ApH(MeTHYecKas U reoMeTpuueckas nporpeccuu. CBoHcTBa
YJICHOB apu(METHYECKOW M reoMeTpudeckoi mporpeccuit. @opmynbl olmiero wieHa apuMeTHUECKON U
reoOMeTpUYEecKol mporpeccuif. DopMysbl CyMMBI N —TIEPBBIX WIEHOB apH(PMETHYECKON U reOMETPUIECKON
nporpeccuii. CymMma GECKOHEYHOM IeOMETPUYECKOM mporpeccuu, y kotopoit |g| < 1. Ilpencrasnenune

0ECKOHEYHO! ePUOTMUECKON JeCATUIHOM TpoOU B BUI€ OOBIKHOBEHHOH JIPOOH.
DJIeMeHThI NPUKJIATHON MAaTeMaTUKHU

Maremarnueckoe MoaenupoBaHue. lIpouneHtHble  pacuérel.  Popmysia  CIOKHBIX  IPOLICHTOB.
[TpubnmxEéHHble BBIYMCICHUS. AOCOMIOTHAsE M OTHOCUTENbHas morpemHoctd. OCHOBHBIC MpaBHIIA
KoMOMHaTOpuKH.  YacToTa M BEpOSTHOCTH cilydaiiHoro coOwbitus. — Kitaccmueckoe ompeneneHue
BeposiTHOCTH. HauanbHble cBefeHus o cratuctuke. llpeacraBieHue naHHBIX B BHJE TaOJMI, KPYTOBBIX U
cTos04aTeIX Avarpamm, rpagukoB. CTaTHCTHUECKUE XapPAKTEPUCTUKU COBOKYIHOCTH J@HHBIX: CpellHee
3Ha4YeHue, MOJIa, pa3Max, MeJluaHa BEIOOPKH.

Auare0dpa B HCTOPHYECKOM Pa3BUTHH.

3apokeHue anreOpbl, KHUTa O BOCCTAHOBIIEHWH W IPOTHBOINOCTaBIeHHH MyxaMMmesna anb-XOope3MHu.
Uctopust ¢dopmupoBanuss maremarnyeckoro s3bika. Kak 3aponunace uzpes koopauHaT.  OTKpbITHE
UppalMoOHAIBbHOCTU. 3 ucTOpuM BOSHMKHOBEHMS (POPMYJ AJsl peuieHus] ypaBHEHUM 3-i u 4-i1 creneHei.
Uctopust pasButus nosstus Qynkuuu. Kax 3apogunack Teopus BeposiTHocTedl. Yucna PuboHauum.
3amaga JI. IMuzanckoro (Mdubonauunm) o kponukax. JI. @. Maruunkwmit. II. JI. Yebsrmes. H. U.
Jlo6auesckuii. B. f. bynsxosckuii. A.H. Koamoropos. @. Buer. II. ®epma. P. Jlekapt. H. Taptanes. /.
Kapmano. H. A6ens. b. ITackans. JI. ITuzanckuii. K. Tayce.

I'eomerpus (7-9 kiacc)
IIpocreitimne reomerpuyeckue purypsl
Touka, npsmas. OTpe30k, ay4. Yroia. Buas! yrinos. CMexHbIe U BEpTUKAIIBHBIE YIIIbl. buccekrpuca yria.

[Iepecekatomuecs u napamienabHble npsamsele. [lepnennukynsapabie npsaMele. [Ipu3Haky napainenbHOCTH

npsAMbIX. CBOMCTBA NapaJlIeNbHBIX NPAMBIX. [lepnenauKyIsap U HaKJIOHHAs K IPSIMOM.
MHOroyroJibHUKH.

Tpeyronbuuku. Buasl TpeyroibHHUKOB. Menuana, OuccekTpuca, BBICOTa, CpPEIHSS JIMHUSA
TpeyroiapHuka. [Ipu3Haku paBeHcTBa TpeyroibHUKOB. CBoOicTBa W NpHU3HAKU PaBHOOEIPEHHBIX
TpEYroapbHUKOB. CepeMHHBIN NEepNeHauKyIsap oTpe3ka. Cymma yIJoB TpeyrojibHMKa. BHemHue yriel
TpeyroiapHuka. HepaBeHcTBO TpeyrosnpHuKa. COOTHOIIEHHS MEXAY CTOPOHAMHU U YIVIAaMU TPEYTOJIbHMKA.
Teopema ITudaropa.

[MonoOuble TpeyronpHUKH. [Ipu3HaKuM moOmOOMS TPEyroJbHUKOB. TOUKM MepecedyeHus: MeauaH,
OMCCEKTPHUC, BBICOT, TPEYTOJIBHUKA, CEPEIUHHBIX IEPHEHIUKYJIAPOB CTOPOH TpeyrosbHuka. CBOWCTBO
OMCCeKTpUChl TpeyroibHuKa. Teopema @aneca. MeTpuyecKkue COOTHOIICHHUS B MPSIMOYTOJBHOM
TpeyroiapHuke. CHHYC, KOCHUHYC, TAHT€HC, KOTAHT€HC OCTPOTO YIUIa MPSIMOYTOJIbHOTO TPEYTOJIbHUKA U YIJIOB
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or 0 no 180°. dopmyiibl, CBA3BIBAIOIINE CHHYC, KOCHHYC, TAHT€HC, KOTAHI€HC OJHOTO M TOTO K€ yIJIa.

Pemenue TpeyronpHuKoB. Teopema CHHYCOB M TEOpeMa KOCUHYCOB.
YerbipéxyronpHuku. [lapamnenorpamm. CBoiicTBa M IpHU3HAKu Mapaienorpamma. I[IpsmMoyronbHUK,
poMO, KBajpar, UX cBoicTBa U pu3Haku. Tpanenus. CpeaHss IMHUS Tpaleluy U €€ CBOMCTBA.
MHoroyronpHuky. Bpinykible MHOroyroibHUkd. Cymma yIJIOB BBIIYKJIOTO MHOTOYIOJIbHHKA.
IIpaBuiIBbHBIE MHOTOYTOJIBHUKH.

OKpy:KHOCTH U KPYT.
I'eomeTprueckue nocTpoeHust

OKpy>XHOCTb U KPYT. DJIE€MEHThI OKPYKHOCTH U Kpyra. L{eHTpanbHble U BucaHHble yribl. KacarenpHas k
OKPY’KHOCTH M €€ cBOKCTBAa. B3anMHOe pacnosiokeHue NnpsMod M OKpyXKHOCTH. ONHMCHHAs W BOMCaHHas
OKpPYKHOCTH TPEYTOJIbHUKA. BIHCAaHHBIE M OINHCAHHBIE YETHIPEXYTOJBHUKH, MX CBOWCTBA W IPU3HAKHU.
Brnincannelie 1 onmMcaHHbIE MHOTOYTOJIbHUKH.

I'eomerpuueckoe mecto Touek (I'MT). CepenuHHBIN TEPICHIUKYIISIP OTPE3Ka M OMCCEKTpHCca yria Kak
I'MT.

['eomeTpuyeckue MOCTPOCHUS LUPKYJIeM U JUHEHKOW. OCHOBHBIE 33Jlayl Ha MOCTPOEHHUE: MOCTPOCHUE
yIia, paBHOrO0 JaHHOMY, IOCTPOEHUE CEPEIUHHOIO MEpPIEeHIUKYJspa JAaHHOTO OTpe3Ka, IMOCTPOCHUE
NpsAMOM, MPOXOIALIEH Yepe3 [aHHYI TOYKY M MEpPHEeHIUKYJISIPHOM [aHHOM NpsIMOM, IOCTPOEHUE
OuccekTpuchl AaHHOTO yria. [locTpoenue TpeyroiapHuKa 1Mo 3aAaHHbIM dnemenTtaM. Meton 'MT B 3amauax
Ha IIOCTPOEHUE.

HN3mepenue reoMeTpu4ecKUX BeJIUYHH
JnuHa orpeska. PaccrosHue Mexy 1ByMsl Toukamu. PaccTosiHue ot TOUKM 110 npsAMOid. PaccrosHue Mex ity
napajvieIbHBIMU TPSIMBIMH.
[Tepumerp MHOroyronpHuika. [lnuHa oxpyxHocTH. [nuHa nyru okpyxkHocTH. ['pagycHas mepa yria.
Benuunna BnucanHoro yrna. [Tonstue mmomanun MHOroyroinbHuka. PaBHoBenukue ¢urypsl. Haxoxaenue
IJIOIIAaM KBajJpaTa, IpsIMOYIOJIbHHMKA, MapajiejorpaMma, TpeyroibHuKa, Tpaneuud. [loHsTue mnomanu
kpyra. [Inomans cextopa. OTHOIIEHKE TUTOIIaIeH TOJOOHBIX (QUTYP.

JlexapTOBbI KOOPAMHATHI HA MJIOCKOCTH

dopMmyrna pacCTOSHHUS MEXAy AByMs Toukamu. KoOOpInWHATel CepeluHBl OTpe3Ka. YpaBHEHHE
¢burypsl. YpaBHEeHUE OKPY>KHOCTH U MPSAMOH. YTII0BOH KOA(P(UIIUEHT NPAMOIL.

BekTopsl

[Tonsstue BexkTopa. Mopaynbs (nnuHa) BekTopa. PaBHble BekTOpbl. KosuinHeapHble BEKTOPBI.
Koopaunarsl Bektopa. CrnokeHHe M BBIYUTAHUE BEKTOPOB. YMHOKEHHME BeKTOpa Ha uuciio. CkaiaspHoe
IIPOU3BEICHNE BEKTOPOB. KOCHHYC yriia MeXy 1ByMsl BEKTOPAMH.

I'eomeTpnueckne npeodpa3oBaHus

[TonsiTie o mnpeobpazoBanuu Gurypel. JIBwkenue ¢urypsl. Buasl aBwkeHUs (QUTYPHL:
napajuieIbHbIN TIEPEHOC, 0OCeBasi CUMMETpPHs, TOBOpOoT. PaBubie Gurypsl. ['omoTteTus. [logobue duryp.
JIeMEeHTbI JIOTUKH

Onpenenenne. AxkcuoM M Teopemsl. JlokasaTenbcTBO. JlOKa3aTenbCTBO OT NMPOTHUBHOrO. Teopema,
oOpatHas naHHoW. Heobxomumoe M JocTaTOYHOE yCIOBUE. YNOTpeOJieHHE JIOTUYECKUX CBSA30K ecru...,
mo..., mo20a u MmobkKo mozoa.
I'eomeTpusi B MCTOPHYECKOM Pa3BUTHH.

N3 ucropumn reomerpun, «Hauvana» EBximpa. Mcropus naroro nocrynara EBknuaa. Tpuronomerpus —
HayKa 00 M3MEepEeHUU TPeyrodbHUKOB. [locTpoeHue npaBMIbHBIX MHOTOYTONBEHUKOB. Kak 3apoaunack uaes
KOOpPJIMHAT.

H.N.Jlo6auenckuit. JI.Oinep. danec. [Tudarop.

Moayab «IIIKOJIbHBIA YPOK»
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OmHuM W3 TPUOPUTETHBIX HAMPaBICHUW BOCIMUTATEIbHON paboTel mKomsl MAOY CHI Ne 2 .
MuxaiinoBcka  opraHu3anus IIKOJIbHOrO ypoka. Peanmzamusi ~ BOCIHMTATENbHOIO MOTEHIIMAla YypoKa
MIpeIoJiaraeT CiaeayoulyIo 1esTeNbHOCTb.

Buapl u hopmbl nesTeIbHOCTH:

- YCTAHOBJICHUEC OOBCPUTCIIBHBIX OTHOIIICHUH MCXKAY YYUTCIEM KU €ro Yy4YCHUKaMu, CHOCO6CTBYI-OH_II/IX
IMO3UTUBHOMY BOCIIPpUATHUIO YYalIUMUCA TpC6OBaHI/II71 u HpOCB6 YUUTEIA, MMPUBJICYCHUIO HMX BHHMAHHUA K
O6CY)K,Z[aCMOI\/'I Ha YpPOKE I/IH(l)OpMaHI/II/I, AKTHNBHU3alluH UX MO3HaBaTeILHOMN JACATCIIBHOCTH,

- MOOY»XI€HNE IIKOJILHUKOB COOJI0OaTh Ha YPOKE OOLIEIPUHSTHIE HOPMBI TOBEICHNUS, IIPaBHIia OOLICHHS CO
CTapmMMH  (Y4UTEISIMH) W CBEPCTHUKAMH (UIKOJIbHUKAMH), MPUHLMUIBI Y4eOHON JUCUUIUIMHBI H
caMOOpraHHu3aIuy;

- TPHUBJICYCHHUC BHHMAaHNHA MKOJbHHUKOB K I[ICHHOCTHOMY Aa4CIICKTY H3Yy4YaCMbIX Ha YpPOKax ﬂBHCHHﬁ,
opraHusanusa ux pa6OTLI C nonyqaeMoﬁ Ha YpOKC COLIMAJIbLHO 3HAYUMOM PIH(l)OpMaHHeﬁ — MHUOHUHUPOBAHUC
€C O6CY>K,I[CHI/IH, BBICKA3bIBAHHUA YYaAlIUMUCA CBOCTO MHCHHA IIO €€ IIOBOAY, BBIpa6OTKI/I CBOEro K Hel
OTHOIICHU,

- UCIOJIb30BaHUE BOCIUTATEIbHBIX BO3MOXKHOCTEH COAEpIKaHUS yUeOHOro MpeaMeTa yepes AeMOHCTPALUIO
JEeTAM IPUMEPOB OTBETCTBEHHOI'O, TPaXAAHCKOTO IIOBEIEHUS, TMPOSBICHUSA 4YEJIOBEKONIOOUS MU
JI00pOCEepIEeYHOCTH, Yepe3 MNOoA00p COOTBETCTBYIOLIMX TEKCTOB JUId UTEHMs, 3aAad Uil pelIeHus,
POOJIEMHBIX CHUTYaIUi 7151 00CYKICHHS B KJlacce;

- IpUMEHEHHE Ha YpPOKE MHTEPAaKTUBHBIX (opM paboThl ydyaluXcs: HMHTEUIEKTYaJbHBIX UIP,
CTUMYJIMPYIOIIUX IMO3HABATEIbHYK) MOTHBALMIO IIKOJBHUKOB; JHUJIAKTHYECKOTO TEaTpa, /i€ MOIYyYEHHBIE
Ha YpPOKE 3HaHHS OOBITPHIBAIOTCA B TEATPAJIbHBIX IOCTAHOBKAX; IUCKYCCHM, KOTOpBIE JAIOT y4alluMcs
BO3MO>KHOCTh NMPUOOPECTH OMBIT BEJAEHHUS] KOHCTPYKTUBHOIO JIMAJOra; IpyNnrnoBoi paboThl WK paboThl B
napax, KOTopbl€ y4yaT IIKOJIbHUKOB KOMaHIHOW paboTe U B3aUMOJIEHCTBUIO C IPYTUMH JI€TbMU;

- BKJIFOUEHHUE B YPOK UTPOBBIX IIPOLIEYDP, KOTOPBIE TOMOTAIOT MOIAEPKATh MOTUBALMIO JETEHN K ITOIYyYEHHUIO
3HaHHI>i, HAJIAXKUBAHUIO ITO3UTHUBHBIX MEXKJINYHOCTHBLIX OTHOIICHUII B KJ1acCce, MoMorarOT yCTaHOBJICHUIO
no0poskenaTeabHOl aTMoc(ephl BO BpeMs ypoKa;

- OpraHusanus HIe(l)CTBa MOTHUBHUPOBAHHBIX W JpPYAUPOBAHHBIX YyYallUXCA Had HX HCYCICBAIOIINMH
OJHOKJIACCHUKAaMH, AArolI€ro IMKOJbHHKaM COIHAJIBHO 3HAYUMBIA OIIBIT COTpyaAHHNYECTBA U B3aMMHOM
IIOMOIIH, Peanmaunﬂ IIKOJBHBIMHU II€JaroraMm BOCHUTATCIIBHOI'O
MOTCHIMAJIa YpOKa MMpeAnojgaracT CJICAyromec:

— cHenuagbHO pazpaboTaHHbBIE 3aHATH, TemMaTHuueckue ypoku ( Jlenp Oe3onmacHoctu , JleHb IpaMOTHOCTH,
Henb 310poBbs, [lenb Hayku, [lenp skonoruu, J[lenb npodopuentanuu, EnuHblil 1eHb TpOQHIAKTHKY,
JIeHb  3alUThl JeTel) ¢ LEeNbl0 pealu3allid BOCHHUTATENbHBIX BO3MOXKHOCTEH cO/ep)KaHHs y4yeOHOTro
npeamera

— YPOKH, 3aHATHA-3KCKYPCHH, KOTOpbIE pACHIMPSIOT 00pa3oBaTeNbHOE MPOCTPAHCTBO MPEIMETa,
BOCIIUTBIBAIOT JIIOOOBB K NMPEKPACHOMY, K IPUPO/IE, K POAHOMY TOPO.Y;

— UHTEPAKTUBHBIN (hopMaT 3aHATUIH, KOTOPBIN CIOCOOCTBYET H(P(HEKTUBHOMY 3aKPEIUIEHUIO TEM YPOKa;

— noOy>keHrne 00yJaromxcsi COOM0AaTh Ha ypoKe OOIIETIPHUHATHIE HOPMBI TIOBEACHUS, IPaBUIa OOIICHHS
CO BCEMH YyyaCTHHKaMu oOpa3oBaTeNbHOTO IMpollecca, MNPUHLUIBI y4eOHOW  JUCHUIUIMHBI U
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caMOoOpraHu3aluy 4epe3 3HaKOMCTBO M B IocliieayromeM codmoaenne «lIpaBun BHyTpeHHETo pacropsaka
o0yJaromuxcs», B3aMMOKOHTPOJIb U CAMOKOHTPOJIb 00YYarOIINXCS;

— IIPUBJICYCHUC BHUMAHUA IMIKOJIBHHUKOB K HEHHOCTHOMY ACIICKTY HM3y4Ya€MBIX Ha YPOKax SIBJICHHI qcpe3
CO3aaHuC CIICHUAIBHBIX TCMATUYCCKUX ITPOCKTOB, PACCYUTAHHBIX Ha COTPYAHUYCCTBO

— MHULMUPOBAHHE OOCYXKIEHHUS, BBICKA3bIBAHMs YYalIMMUCS CBOEIO MHEHMs IO €€ IOBOXY, BBIPAOOTKH
CBOETO K Hell OTHOILICHHS, PAa3BUTHE YMEHHsI COBEPIIATh MPABUIIbHBINA BHIOOD;

—opraHu3anusi MpeIMETHBIX 00pa3oBaTeNbHBIX COOBITHI (IIpOBEIEHHWE MPEIMETHBIX JAeKaa) JUIs
o0Oydaromuxcst C IEIbI0 Pa3BUTUS TO3HABATEILHOM W TBOPYECKONH AKTHUBHOCTH, WHUIIMATUBHOCTH B
pa3nuYHbBIX chepax MPEeIMETHOW NEATEIBHOCTH, PACKPBITUS TBOPUYECKUX CIIOCOOHOCTEH OOYYAIOIIUXCS C
pa3HBIMH 00pa30BaTEIHHBIMU MOTPEOHOCTSIMY U UHANBUIYTHHBIMUA BO3MOKHOCTSIMH,

— MpoBeJieHNEe YUCOHBIX (OJIMMITHA/IBI, 3aHUMATENIbHbIC YPOKHU U IMSITUMHUHYTKH, YPOK JI€JIOBAast UTPa, YPOK —
MyTELIECTBUE, YPOK MacTep-KJIacC, YPOK-UCCIEOBaHUE U Jp.) U y4eOHO-pa3BlieKaTeIbHBIX MEPOIPHUATHIA
(KOHKYpC, UTpa, BUKTOPHUHBI, TUTEPATypHAsE KOMIIO3UIUS, KOHKYPC ra3eT U PUCYHKOB, SKCKYpPCHS H 1Ip.);

— YCTaHOBJICHHE JIOBEpUTENbHBIX OTHOLICHUH MEXIy YUYMTEIEeM U €ro y4YeHUKaMH, CIIOCOOCTBYIOIIMX
[IO3UTUBHOMY BOCHPHUATHIO YUALIUMUCS TpeOOBaHUM U IPOCHO YUUTEINs Yepe3 )KUBOM AUAIIOT, IPUBJICYEHHE
X BHUMaHHUS K 00CyXJaeMoil Ha ypoke MH(OpMAIMH, aKTHBH3AIMIO MX MO3HABATEIHLHOU NEATEITLHOCTH
4yepe3 UCI0JIb30BAHUE 3aHUMATENIbHBIX 3JIEMEHTOB, UCTOPUN U3 )KM3HU COBPEMEHHUKOB;

— ucnonp3oBanne UKT u IUCTaHIMOHHBIX 00pa30BaTEIbHBIX TEXHOJOTUH OOydYeHHs, 00ECTeUMBAIOIINX
COBPEMEHHBIE AaKTUBHOCTU OOy4YaroUIMXcsl (MPOrpaMMbI-TPEHAKEPbl, TECThl, 3a4€Tbl B AJIEKTPOHHBIX
NPUIIOKEHUSAX, MYJIbTUMEIUIHbIE Mpe3eHTallli, HAy4YHO-TIOMYJIsIpHble Nepeaayd, (GpuibMbl, oOydaromue
CalThl, ypOKH OHJIAIH, BUAEOJIEKLINH, OHJIAHH-KOH(pEPEHIUH U JIp.) ;

—HCMOJIb30BaHNE BOCIMTATENIBLHBIX BO3MOXKHOCTEH collepkaHusl yueOHOro MpeMeTa yepe3 JIEMOHCTPAIUI0
JEeTIM TPUMEPOB OTBETCTBEHHOI'O, TPaXXIAHCKOTO TIIOBEIEHUS, TMPOSBICHUS YEJIOBEKONIOOUS U
N00pOCEp/IEYHOCTH, IEPEBO/ COJAEPKAHUS C YPOBHS 3HAHUW HA YpPOBEHb JIMYHOCTHBIX CMBICIIOB,
BOCIIPUSITHE IIEHHOCTEW dYepe3 MOoJ00p COOTBETCTBYIOIIMX TEKCTOB IS YTCHHS, 3a7ad JJIS PEIICHHS,
NpOOJIEMHBIX CHUTyaluud A oOCYKIEHHS B Kiacce, aHajdu3 IOCTYIKOB JIOJEH, MCTOpUi cyneo,
KOMMCHTAapHHU K IPOUCXOAAIINM B MHUPE C06BITI/I$IM;

— TpPUMEHEHHWE Ha YpOKE MHTEPAKTUBHBIX (OpM pabOThl yydalIUMXCA: HWHTEIUIEKTYyalbHBIX WID,
CTUMYJIMPYIOLIUX [I03HABATEIbHYI0 MOTHUBALIUIO IIKOJIBHUKOB

— HWCTIOJIb30BaHNE BU3YAIbHBIX 00pa30B (MPEIMETHO-ICTETHUYECKON CPEJIbl, HATJISAIHAS aruTaIHsl IIKOJIbHBIX
CTCHJIOB, MPEAMETHON HAMPABICHHOCTH, COBMECTHO MPOU3BOUMBIEC BUCOPOIUKH IO TEMaM ypPOKa);

— BKJIIOYEHUE B YpPOK HWIPOBBIX MPOLELYpP, KOTOpbIE MOMOTalT MOIAECpPKaTh MOTHBALUIO JIE€Ted K
MOJTYYEHUI0 3HAHWM, HANAKWBAHHWIO TO3UTHUBHBIX MEXJINYHOCTHBIX OTHOIICHWH B Kjacce, MOMOTalT
YCTaHOBJIEHUIO JOOpOXkKenaTeIbHON aTMochepsl BO BpeMsl ypoka (COTpYyAHHUYECTBO, MOOIIPEHNE, JOBEPHE,
MOpyYEHHE BaXKHOTO JIeJ1a, CO3/IaHne CUTYalluHu ycIexa);

— OpraHu3anusi KypaTopCcTBa MOTHBHPOBAHHBIX M PYIUPOBAHHBIX 00YUYAIOIMIUXCS HAT UX HEYCTIEBAIOIUMHU
OJIHOKJIACCHUKAMHM, JAOIIETO IIKOJIbHUKAM COLMAJIBbHO 3HAYMMBIA OIBIT COTPYJHHYECTBA U B3aUMHOU
IIOMOIIIH;
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— WCronb30BaHue TexHoJoruu «IlopTdoiroy», ¢ HENbl0 Pa3BUTHS CaMOCTOSTEIBLHOCTH, pedaeKCHH Hu
CaMOOIICHKH, HJIaHI/IpOBaHI/IH ACATCIIbHOCTH, BUACHUA HpaBI/I.HBHOFO BeKTOpa JUIA naaneﬁmero pa3BI/ITI/IH
CIIOCOOHOCTEN.

Opranu3anust padoThbl ¢ 01apPEHHBIMH 1€TbMU
esab padoThI ¢ 01APEHHBIMHU 1€THMH.

OOecnieuenue 6HaFOHpI/IHTHBIX YCJ'IOBI/Iﬁ I CO3JaHuA IIKOJBHOM CHCTEMBI BBIABJICHUSA, Pa3sBUTHUA U
MNOAACPIKKH OapCHHBIX ,Z[CTCfI B pa3JIMYHbIX obnacTax HHTCHHCKTyaHBHOﬁ u TBOp‘IGCKOﬁ JACATCIIbHOCTH

3agaun:

BBISABJICHUC W PAa3BUTUC I[CTCKOI?I OIapCHHOCTH U a,HPGCHOfI MNOAACPIKKHN HGTGP’I B COOTBCTCTBHH C HX
CHOCO6HOCT$IMI/I, B TOM YHCJIC HA OCHOBC HHHOBAIIlMOHHBIX TCXHOHOFHﬁ;

paciMpeHre BO3MOXKHOCTECH I y4acTHsl CIOCOOHBIX W OJApEHHBIX IMKOJBHUKOB B Pa3HBIX (opMax
TBOPYECKON Y MHTEIIEKTYJIbHON A€ TEIbHOCTH.

OcHoBHbBIE HamnpaBJICHUA paﬁon:

BrlsiBneHne ogapEHHBIX A€Tel 110 pa3HbIM HaIIPaBJICHUSM.

KoppektupoBka mporpaMM M TEMaTHYECKHUX IUIAHOB Ul pabOThl ¢ OAApEHHBIMU JI€ThbMH, BKIIOUYECHHE
3aJlaHUH MOBBIIICHHOMN CJI0KHOCTH, TBOPYECKOI0, HAy4YHO-UCCIEA0BATENBCKOTO YPOBHEH.

praHu3aIys HHANBHIYaIbHON paObOTHl C 01apEHHBIMHU JIETHMH.

[ToaroroBka y4dammxcs K OJIMMIIMagaM, KOHKypcaMm, BUKTOPUHAM, KOH(EPEHLIMSIM pa3HOTO YPOBHSI.

®opMbI padoThI € 0OJAPEHHBIMH Y4AIMMHCH:

- TBOPUECKHUE MACTEPCKHUE;

- TPYIIIOBBIE 3aHATHUS IO MapaJUIENAM KJIACCOB C CUIIBHBIMU 00YYarOLIMMHUCS;
- (hakynpTaTHBHI

- KPY’KKH TI0 HHTEpECcaMm;

- 3aHATHS UCCIIEI0BATENIBCKON JEATENBHOCTBIO;

- KOHKYPCBI;

- UHTEJUIEKTyallbHbII MapadoH;

- Hay4HO-TIPaKTUYECKUE KOHPEPEHLINN;

- y4acTue B OJJUMIINAIAX;

- paboTa 1Mo MHAUBHIyaJIbHBIM ILJIaHAM;

- COTPYHHUYECTBO C APYTUMH HIKojJamu, BY3amu.

- COTPYIHUYECTBO C COLMAJIbHBIMU ApTHEPAMHU

- TeMaTU4YeCKHe U MPOOIEeMHbIE MUHU-KYPCHI,

- «MO3TOBBIE IUTYPMBD»

- poJieBble TPEHUHT U

- TBOPUECKHE 3aYETHI.

- OpraHuzanys HWHIUBUAYyaldbHOW paboThl Ha ypoke. Vcmonb3oBaHHE TOMOJHUTENBLHOTO MaTepHualia
pa3BUBaroIIEro, 00y4aroIlero, TPEHHPOBOYHOTO MIIM KOHTPOJIUPYIOIIETO

— TOAAEP>KKa UCCIEA0BATENbCKON NEATENBHOCTH MKOIBHUKOB B PAMKAX pPealu3aluy UMU
VHJVBUyaJIbHBIX U TPYIIIOBBIX UCCIIEI0BATEIBCKUX IIPOEKTOB, YTO AACT MIKOJIbHUKAM BO3MOXKHOCTb
pUOOPECTH HABBIK CAMOCTOSTENILHOTO PELICHUSI TEOPETUUECKOM MPOOIEeMBbl, HABBIK T€HEPHUPOBAHUS U
oopmieHns COOCTBEHHBIX UJIEH, HABBIK YBAKUTEILHOTO OTHOILEHHS K YYXKHM UAEsIM, O)OPMIICHHBIM B
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paboTax Apyrux uccieaoBaresiei, HaBbIK MyOJIMYHOTO BRICTYIUICHUS TIEpe]] Ay JUTOPHEH,

apryMEHTHPOBAHUS U OTCTaMBaHUs CBOEH TOUKH 3peHus (yyacTHe B KOHKYpCax, BhICTaBKaXx,

COPEBHOBAHMSX, HAYYHO-IIPAKTUUYECKUX KOHPEPEHLIUIX, POopyMax, aBTOPCKUE IMyOJIMKAIUY B U3TAHUSIX

BBIIIIE IIIKOJILHOTO YPOBHSI, aBTOPCKHE MTPOCKTHI, H300PETCHHUS, TIOTYIHUBIIHE O0IIIECTBEHHOE 0JI00peHuE,
YCIICUTHOE MPOXO0XKICHUE COIMATBHON 1 TPOPECCUOHATBHOMN MPAKTHKH ), TIPEJACTABICHUE PE3yIbTaTOB

paboter Ha HITK
HenpepwiBHBIN TOUCK MPUEMOB U (HOPM B3aUMOJICHCTBUS TIEIarOroB U 00YYAIOIINXCS HA y9eOHOM 3aHSITHH

IIO3BOJISCT HpI/IO6peTeHHBIM S3HAaHWAM, OTHOIICHUAM U OIIBITY HepeﬁTH B COMAJIBHO 3HAYMUMBIC BU/IbI
CaMOCTOSITEILHOM JACATCIIbHOCTH

TemaTu4yeckoe maanupoBanue B 5 kiaacce (175 yacoB)

Ne | Paznensl mporpamMmbl Kon- | OcHoBHbIE BUIBI YU4EOHOH IEATEIHHOCTH BocnurarenbHblii
BO MOTEHIMAT
i 4aco ypoka
/ B
|
1 | IloBTOpenne Kypca 3 JeHb
HAYAJIbHOM IIKOJIBI. 0e30macHOCTH
BxonHas KOHTpoOsIbHAA JleHb
pabora. IrPaMOTHOCTHU
2 | HatypajabHble yHCIa 20 Onucvléams CBOMCTBA HATYpPaJbHOTO pPsija.
Psin HaTypanbHbIX yncen Yurarh ¥ 3aMCHIBaTh HATYpaJbHBIE YKCIIA,
JlecsiTuuHas 3amuch U YTEHUE CpPaBHMBATh U yTIOPSIIOYNBATH UX.
HaTypaJIbHBIX YACEIT Pacnosnasames Ha 4epTexax, pUCyHKax, B
Ortpe3sok. [Inuna orpeska OKpYXKaroIlleM MHUpE OTPE30K, IPAMYIO, JIyY,
[Imockocts. psamas. Jlyy. IJIOCKOCTh. IIpuBOANTE mpuMepsl mMoaenein
[Hkana. KoopauHatHeI 1y4 TUX Quryp. Mzmepsams UIMHBI OTPE3KOB.
CpaBHeHUE HaTypaJbHBIX Crtpoutb 0Tpe3KH 3a7aHHOM JIMHBL. PemaTh
yucell 3ala4yd Ha HAXOXKIEHHE [JIMH OTPE3KOB.
[ToBTOpEeHue n BelpaxaTe OJHM eAMHMIBI JUIMH 4epe3
cucrteMaTHu3anus yueoHoro npyrue. [IpuBoanuTe npumepsl NpudOpPOB €O
Marepuana HIKaJTaMH.
Konrponbnas padora Ne 1 Cmpoums Ha KOOPJAUHATHOM JIy4e TOUKY C
3aJIaHHOM  KOOPJAMHATOM,  ONpEneisiTh
KOOpAWHATYy TOYKU. YdYacTH€ B MHHHU
MIPOEKTHOM  JEATEIBHOCTH «Hctopus
cueray, «llosBieHne HyI».
3 | Ciio:keHne ¥ BbIYMTAHHUE 33 @opmynuposams CBONCTBA CIIOXKEHHUS U | JIeHb 310pOBbs

HATYPAJbHBIX YK Ce]
CroxxeHue HaTypaabHBIX
yrcen. CBOICTBA CIIOKEHUS
Boruntanue HaTypasibHBIX
qucell.

UucnoBsle U OyKBEHHbIE

BBIYUTAHUS HaTypaJIbHBIX qyucern,
3aMUChIBaTh 3TH CBOWMCTBA B BHUIE (HOPMYIL.
[IpuBoauTH MIPUMEPBI YUCJIOBBIX
1 OyKBEHHBIX BBIPAKECHU, hopmyi.
CoctaBnath 4YHMCIOBBIE U OYyKBEHHBIE
BBIPDOXEHHS IO YCJIOBHIO 3ajaud. Permnath

BbIpaxeHus. DOpMyIIbI. TEKCTOBBIE  3amaud. Pacnosnasamv Ha
KonTponbnas padota Ne 2 yepTexkax u pUCYHKaxX YTJIBI,
VYron. O6o3HaueHue yTIIoB. MHOT'OYTOJIbHUKH, B YaCTHOCTH
Bunet yrinos. U3smepenue TPEYroJbHHUKH, MPSIMOYTOJIbHUKH.
YTJIOB PacriozHaBaTe B OKpy’)KawlleM  MHpE
MHoroyroinsHUKU. PaBHbIE Moaenmu Atux  duryp. C  momombp
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burypsl
TpeyronbHUK U €T0 BHIBI

[IpamoyronbHUK. OCh
CUMMETpPUHU PUTYPHI
[ToBTOpEHME U
cucTeMaTH3anus yueOHoro
MaTepuaia

KonTtponsnast padora Ne 3

TPAHCIIOPTHPA HU3MEPATH I'PAAyCHBIE MEpbI
YIJIOB, CTPOUTH YIVIBI 33JaHHOM I'pajyCHOMN
MEpBbI, CTPOUTh OUCCEKTPHUCY JAaHHOI'O yrja.
Knaccudunuposarsb YTJIBL.
KnaccuduuupoBarb  TpeyrolbHUKH IO
KOJIMYECTBY PaBHBIX CTOPOH U I10 BHJIAM HUX
YTJIOB. OnuceiBath CBOMCTBA
NPSMOYTOJIbHUKA. HaxoOumb ¢ TOMOILBIO
¢dopMyn mnepUMETpbl MPSMOYToJbHUKA H
KBajpaTa. Pemate 3ajaun Ha HaxOoXAECHUE
[IEPUMETPOB IPSMOYTOJIBHUKA M KBaJpara,
rpagycHoil  mepbl  yrioB.  Cmpoumb
JOTMYECKYI0  LEHNOYKY  pacCyKICHHH,
COIIOCTABJIATh IOJYYEHHBIH pE3yJbTaT C
ycioBUeM 3anaud. Pacnosnasams Gurypsl,
AMEIOIIME OCh CHMMETPUH. YdYacThe B
MUHU NPOECKTHON AEATEIbHOCTH CKa3ka «B
[[APCTBE T€OMETPUUYECKHUX PUTYP»

25




YMHO)KeHUe U JejieHne 37 @opmynuposams CBONCTBA yMHOXeHUs U | Jlekana «Her
HATYPaJbHBIX YHCEJ JICJICHUS] HATYpaJbHBIX YUCEJ, 3alUCBIBATh | KOPPYIILIUK
YMHOKEHUE. 9TH cBoiicTBa B Buae Qopmyn. Pemarts | JleHs Hayku
[IepemecTurenbHOE CBOMCTBO YPAaBHEHUs HA OCHOBAHUM 3aBUCUMOCTEHN
YMHOXEHHUE MEXJ1y KOMIIOHEHTaMU apu(pMETHUYECKUX
CouerarenbHoe U neiictBuil. Haxooums 0CTaTOK IIPU JEJIEHUN
pacnpenenuTenbHOe CBOMCTBA HaTypaJibHbIX  uucen. [lo  3amaHHOMY
YMHOXEHUS OCHOBAaHMI0O U  I[I0KA3aTell0  CTENEHU
[enenune HaxOJWUTh 3HAYEHHE CTEHNEHUW  YHCTIA.
Jlenenue c octaTkoM Haxomute muomanu mnpsMOYrojbHUKa U
Crenens uncia KBajipaTa ¢ nomoinsio Gopmyn. BripaxkaTh
KonTpoapHas padora Ne 4 OJHMA EIWHULBI IUIOIIAAW 4Yepe3 HApYyTHue.
[Tnomans. ITnomans Pacnosnasames Ha 4yeprexax M pHUCYHKax
IPSIMOYTOJIbHHUKA HPSIMOYTOJIbHBIN napajuleJenunesn,
[IpssMoyTrosIbHBIN nupamuy. Pacno3HaBath B OKpyKaroLlemM
napajuenenunes. [Iupamuna Mupe Mojaenu 3tux ¢uryp. HM3obOpaxars
O0beM PSIMOYTOJIBHOTO pa3BEPTKHU MPSIMOYTOJIBHOTO
napasuiejenumneia napajuiejienunes1a U nupamuasl. Haxooums
Komb6unaropusle 3a1aun 00BEMBI MPSIMOYTOJIBHOTO
[ToBTOpEHUE U napajuiejienunesa U Kyba ¢ IOMOUIbIO
CUCTeMaTu3alus y4eOHOro ¢dbopmyi. Beipaxkate o HH eAMHULIBI 00BEMA
MaTepuaia yepe3 apyrue. Pewams KOMOWHATOpPHBIE
Kontponbnas pabota Ne 5 3a/1a4¥ ¢ MOMOIIbIO Iepedopa BapUAHTOB.

VYuyactue B MUHU MTPOEKTHOM JIEATEIIBHOCTH

«Mojie1p MHOTOIPaHHUKOBY
OO0bIKHOBEHHBIE IPOOH 18 Pacnosnasame  0OBIKHOBEHHYIO  J1po0Ob, | JleHb paiiona
[TonsiTrie 0OBIKHOBEHHOM MpaBWIbHBIE U  HENpaBUibHBIE Apodu, | «Kpail pomHoil Ha

Ipobu

[IpaBunbHBIE U
HEeNpaBUJIbHbIE TPOOH.
CpaBHeHue 1pobeit
CrnosxeHue ¥ BBIYUTaHNE
npobeii ¢ 0IMHAKOBBIMU
3HAMEHATEeISIMH

Jpobu u nenenue
HATYPaJbHBIX YHCEN
CMerIanHble yncia
[ToBTOpEeHue n
cucTeMaTH3anus yueoHoro
marepuaia

KonTtposnbHas pabora Ne 6

CMEIIaHHbIe Yrcia. YuTaTh W 3aIMCHEIBAaTh
OOBIKHOBEHHBIC I[pO6I/I, CMCIIAaHHBIC 4YHUCJIA.

CpaBHHBaTh OOBIKHOBEHHBIE JAPOOM C
paBHbIMU  3HaMeHarenssMH. CKIIaJbIBaTh
Y BBIYUTATh  OOBIKHOBEHHBIE  JIpoOU  C
paBHBIMU 3HaMEHAaTEIIMU.

[IpeoOpa3oBbIBaTh HEMPAaBUIBHYIO JApoOb
B CMEIIAHHOE 4YHCJIO, CMEIIAHHOE YHUCIIO
B HEMPAaBWIbHYIO Ap0Ob. YMETh 3alIUCHIBATh
pe3ynbTar JAeNeHUs JIByX HaTypaJIbHBIX
YuceN B BUE OOBIKHOBEHHOMU ApOOH.
VY4acTre B MMHM IPOEKTHOHN JEATEIBHOCTH
«OObIKHOBEHHBIE JpoOu. Mcropuueckuit
IKCKYPO».

BEK JTFOOMMBII)
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JecaTnuHbie 1podu 48 Pacnosnasamo, uyutath uW  3anmceiBaTh | JIeHB 3KOJOTUH
IIpencrasnenue o necatuunble apoOu. HaszeBate paspsinsl | JleHb
JECSATHUYHBIX APOOSIX JECSITUYHBIX 3HAKOB B 3alUCU JECATHYHBIX | MPodopHeHTaLNN
CpaBHeHuE 1€CATUYHBIX npoGeii. CpaBHUBaTh JAecsATHYHBIE ApoOH. | Exunblii JI€Hb
npobei OKpyTIAThH JIECATUYHBIC JpoOu | MpoUIaKTHKA
OxpyrieHue yucel. U HaTypaJIbHbIE yHcla. Boinonuate

[Tpuknnku NPUKHUJIKY  pEe3yJbTaTOB  BBIUMCIICHUM.

CrnosxeHue U BbIYUTaHUE Brmonsate apudmMeTrnueckue 1eHCTBHUS Hal

JECSATUYHBIX Apo0Oei JECSITUUHBIMU JIPOOSMHU.

KonTpoasHas padora Ne 7 Haxooums cpennee apupMeTnieckoe

YMHOXKEHUE NECATUYHBIX HECKOJIbKUX uncen. [I[puBoauTe npumepsl

npoobeit CPEIHUX 3HAYECHUN BEJIMYUHBI. Pa3bsicHATSH,

Jlenenue necATUYHBIX IpoOeit YTO TaKO€ «OJHH npoueHT». [IpeacraBusiaTs

KonTtponbnas padora Ne 8 MIPOIICHTHI B BUJIE JIECATUYHBIX APOOeH 1
Cpeaneapudmernieckoe. JeCSITUUHBIE TPOOU B BHJI€ IPOILIEHTOB.

CpenHee 3HaUEHUE BETNYMHbI HaxoauTs npoueHT ot ymciia u 4ucio 1o

[Ipouentsl. Haxoxnenue €ro MpOLICHTaM.

IIPOLIEHTOB OT YUCIIA VYyactue B MMHM IPOEKTHOH J€ATEIbHOCTH

Haxoxnenue uucia no ero «IIporHosupoBaHue 4eTBEPTHOU U r0OJI0BOI

IPOLEHTY OTMETKU.

[ToBTOpEHME U

cUcTeMaTu3anus yaeOHoro

Marepuana

KonTposabnas padora Ne 9

IHoBTOpEHUE U 14 eHb 3aIIUATHI
CHCTEeMaTH3aIMs Y4eOHOro JeTen
MaTepuaJa

JAuarnocruvyeckue padoTsl 2

(BIIP, IKP)
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TemaTnyeckoe niaanuposanue B 6 kiaacce (175 gacos)

No | Paznmensr mporpammbl | Kon- | OcHOBHBIEC BHIBI yUE€OHOM NEATEITHHOCTH BocnurarenbHbIi
/1 BO MIOTEHLIUAT
4acoB ypoKa
1 IloBTOpeHue 4
MaTepuaa 3a Kypc JeHb
5 Ki1acca 6e3omacHOCTHU
Bxonnas
KOHTpOJIbHAs paboTra Hennb
2 | deammocTh 17 Dopmynuposams onpeeacHNs TOHSATHIA: 'pPaMOTHOCTH
HATYPAJbHBIX JIEJIUTENb, KPAaTHOE, IPOCTOE YUCIIO, COCTABHOE
qucell. YHCJIO, OOIINH AeIUTEIb, HanOOJIbIIMI OO
Jlenurenu u KpaTHbIS JIeNTUTeNb, B3aMHO MIPOCTHIE YUCIIa, 0011ee
[Tpusnaku KpaTHOe, HaMeHbllee 00111ee KpaTHOE U
nenuMoctTH Ha 10, Ha MIPU3HAKY JCIMMOCTH Ha 2, Ha 3, Ha 5, Ha 9, Ha
5,Ha2 10.
[Ipuznaku Onucvieams TIpaBUiIa HAXOXKAECHHUSI HAUOOJIBIIETO
JIETUMOCTH Ha 9, Ha 3 obmero nenutens (HOJI), HaumeHnbiiero oomero
IIpocTsie n kpatHoro (HOK) Heckonbkux uncen,
COCTaBHBIE YHUCIIA pa3JI0XKEHUS HATYPaJIbHOTO YHCIIa Ha MPOCThHIE
HauGonpimmii o0mmit MHOKHTEJIH.
JIEJIUTENb Yyactue B MUHH MPOSKTHOU AESITENFHOCTU
Haumensiiee ob1iee «HckyccTBO cueTay.
KpaTHOE
[ToBTOpeHue n
CUCTEeMAaTH3aIHs
y4eOHOro Marepuasa
KonTponbhas pabota
Nel
3 OObIKHOBEHHBIE 38 Dopmynruposams ONPENEICHUSA TOHATUH: JleHb 310pOBbs
apoou. HecoKpatuMas ApoOb, oOIIHi 3HaMEeHaTeNb IBYX
OcHOBHOE CBOMCTBO npoOeit, B3auMHO oOpaTHble uncia. [IpuMeHsaTh
Ipodu OCHOBHO€ CBOMCTBO JIPOOH sl COKPAILIEHUS
Coxparuienue apobeit npo6eit. [IpuBoauTh ApoOu K HOBOMY
[IpuBenenue apoodeit 3HaMeHaTeno. CpaBHUBAaTh OOBIKHOBEHHbBIE
K o01emMy npo6u. BreimonHsATh apupMeTndyeckue IeHCTBUS
3HAMEHATEO. HaJ 0OBIKHOBEHHBIMH Jpo0simu. HaxoauTs 1po0b

CpaBHeHue npobeit
Cnoxenue u
BbIUMTaHUE ApoOeit
KonTponbnas pabota
Ne 2

YMHO)eHue apodeit
Haxoxnaenne npoou
OT YHncIIa
KonTposnbsHas padota
Ne 3

B3aumuO 0OpaTHBIC
qrcia

Henenue apoGeit
Haxoxnenue uncia
10 3HAYCHHUIO €TO
Ipodu

OT YKCJIa ¥ YUCIIO MO 3aIaHHOMY 3HAUYEHHUIO €Tr0
npobu. [IpeoGpa3zoBbIBaTH OOBIKHOBEHHBIE TPOOH
B AcecaTuuHble. HaxoauTe aecaTndnoe
pUOJIKEHNE 0OBIKHOBEHHOM IPOOH.

VYyacTue B MUHU POEKTHOM JAESITEIIbHOCTH
«VcTopust BOSHUKHOBEHHUSI OOBIKHOBEHHBIX
Ipooein».
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[IpeoOpazoBanue
OOBIKHOBEHHBIX
npoOeii B
JIECATUYHBIC
beckoHneunbie
NEePUOIUYECKHE
JECSITUYHBIE TPOOH
Hecatnunoe
PUOJIMIKEHUE
O0OBIKHOBEHHOM
Ipodu

[ToBTOpeHue u
CUCTEeMaTH3aIHs
y4eOHOro Marepuaia
Kontponbnas pabota
No 4

OTHO1ICHUS H 28 Dopmynuposams ONPENCICHUS TOHATUN: Hekana «Hert
NPONOPLHH. OTHOILIEHHE, ITPOIIOPIIMS, IPOLEHTHOE KOPPYIILIUK
OTHomEeHus OTHOILIEHUE JIBYX YUCEN, IPSAMO
[Iponopuuu IIPONOPLIUMOHANIbHBIE U 00pPaTHO
[IpouienTtHOE MPONOPLUUOHAIbHBIE BETUYUHBI.
OTHOILIEHHE JIBYX IIpuMeHATH OCHOBHOE CBOWCTBO OTHOILLICHHS H
yucen OCHOBHO€ CBOMCTBO mnponopuuu. IIpuBoautsb
KonTposabnas padbora IIPUMEPBl M OIMCHIBaTh CBOMCTBA BEJIMYHH,
Ne 5 HaxoJAIIMXCA B  MNpAMOH W oOpaTHOM
[psimast u oOpaTHas IIPONOPUMOHAIBHBIX 3aBUCUMOCTAX. Haxomuts
MPONOPLUMOHAIbHAS MIPOLICHTHOE OTHOILUEHUE JBYX uwucen. Jlenutsb
3aBUCUMOCTh YHUCIIO0 Ha IIPONOPIMOHAIBHBIE YacCTH.
OKpyX HOCTb U KPYT 3anucvieams ¢ TOMOIIBIO OyKB OCHOBHBIE
JnvHa OKpyKHOCTH. CBOIicTBa  JpoOM, OTHONICHHS, MPOMOPIHH.
[Inomane kpyra Ananuzuposams nHGOPMAIUIO, TPEICTABICHHYIO
[unueap, KoHYC, B BHJIE CTOJNOYATHIX MU KPYTOBBIX JHArpamm.
miap [TpencraBisaTh nHGOPMALIUIO B BUIE CTOIOYATHIX
HuarpamMmbl U KpPYroBBIX AuarpamMm. [/Ipueooums TpPUMEPHI
Cryyaiinble cCOOBITHS. cilydaliHbIX COOBITHH. Haxoauth BepoOsTHOCTH
BeposTHOCTB CIIy4aliHOTO COOBITHS B OIIbITaX c
CJIy4aifHOrO COOBITHS PaBHOBO3MOKHBIMHU UCXOJaMHU.
[ToBTOpeHue n Pacnoznasams Ha yepTexax U puCyHKax
CHUCTeMaTU3aLUs OKPYXHOCTb, KPYT, IWJIUHJIP, KOHYC, chepy, map
y4eOHOro Marepuana Y WX 3JIEMEHTHI. Pacnio3HaBaTh B OKpyKaromem
KonTpomnpHas pabora Mupe Mozenu 3Tux ¢puryp. CTpoUTh ¢ TOMOIIBIO
Ne 6 OUPKYIA OKPYKHOCTh 33IaHHOTO Pajguyca.
N300paxath pa3BEPTKU MUIMH]PA U KOHYCA.
Ha3zbiBaTh npubnmxéHHOE 3HaYCHHE YHUCIIa.
Haxoauts ¢ momotiso GopMyIt JUTHHY
OKpYKHOCTH, TUIOIIAJb KpPyTa.
VYuactre B MUHM IPOEKTHOMU IeATENBHOCTH «Moit
0€30MacHBbIi MyTh B MIKOIY», «BeposaTHOCTD
peabHBIX COOBITHI»
PanmnonanbHbIe 70 IIpusooums IpUMEPHI UCTIOTH30BAHUS JleHb Hayku
4KCIa M IeHCTBUS MIOJIOXKUTENBHBIX U OTPULIATEIIBHBIX YUCETL. JleHb paiioHa
Ha/l HUMH. DopMyJIUPOBATH ONPEACIICHUE KOOPAUHATHON «Kpaii pogHoii Ha
[TonoxurenpHbIe U npstmoid. CTpouTh Ha KOOPIAMHATHOW MPsIMON BEK JTFOOUMBIii»
OTPHUIATEIIbHbBIC TOYKY C 3aJaHHOM KOOPAMHATOW, ONPEAEIISITh Jlenn skomorun
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yucna

Koopaunartnas
npsimast

Ilensle uncna.
PanmonaneHble yncna
Mopyinb yucna
CpaBHeHME YHCEN
KonTtponpHas padora
Ne 7

Crnoxenue
paloHaIbHBIX YUCEI
CBolicTBa ClI0)KEHUS
palroHaIbHBIX YUCEI
Brruuranue
palroHaIbHBIX YHCE
KonTposabnas padbora
Ne 8

YMHOKEHNE
paloHaIbHBIX YUCEI
CaoiicTBa
YMHOXKEHUS
palMOHATIBHBIX YUCEI
Koaddumuenr.
PacnpenenurensHoe
CBOMCTBO YMHOXECHHS
Jenenue
paloHaIbHBIX YUCEI
KonTpomabnas pabora
Ne 9

Pemenne ypaBaenuit
Pemenue 3anau c
IIOMOIIBI0 YPAaBHEHUI
KonTponbnas pabota
No 10
[lepnenaukynsipHbIC
psiMbIe

OceBas u
LEHTpaIbHas
CUMMETPUU
[TapamnensHbie
npsiMble
Koopnunarnas
IJIOCKOCTh

['paduku
IToBTOpeHue n
CUCTEeMaTH3aLHs
yueOHOro MaTepuaa
KonTponbhas pabota
Ne 11

KOOPJIMHATY TOUKH. Xapakxmepuzoeamsb
MHO>KECTBO HENbIX uncen. OObICHITH MOHSATHE
MHOY€ECTBA PALIMOHAIIBHBIX YHCET.
Dopmynuposams ONpeIEICHUE MOLYJIS YUCIIA.
Haxonuts monyinb uucna. Cpasnueamo
panuoHaiIbHbIC YUCIa. BrIMOIHATE
apudmeTnyecKre AeMCTBUS HaJl palliOHATLHBIMU
YHCJIaMH. 3aMMChIBaTh CBOMCTBA
apu@MeTHUIeCKUX IeHCTBUN HaJ pallMOHAIbHBIMU
yrciamu B Buje Gopmyn. HaseiBath

ko3 purmeHT OYKBEHHOTO BBIPKCHHS.
Ilpumensams CBOMCTBA IIPU PELICHUN YPAaBHEHUM.
Pemate TekCTOBBIE 33/1a4M C TOMOULIBIO
ypaBHEeHUU. Pacnosnaeams Ha 4EPTEXKAX U
PUCYHKAX NEPHEHAUKYIISIPHBIE U NapajlielIbHbIe
npsiMble, PUTYPBI, UMEIOIINE OCh CHMMETPHH,
LEHTP CUMMETPHUH. YKa3bIBaTh B OKPYkKarOLEM
MUpPE MOJeNH 3TUX Guryp. PopMyIupoBarhb
OnpeieJICHUE NEePHEHANKYIISAPHBIX MPSAMbIX U
napajvieIbHbIX MPSAMbIX. CTPOUTH C TOMOIIBIO
YTrOJIbHUKA MEPIECHIUKYJISIPHBIE NIPSMbIE U
napajuleJIbHbIE MPSIMbIE.

ObvsicHAmMb 1 UWILTIOCTPUPOBATH TIOHATHE
KOOpJMHATHOM 110cKOCTU. CTPOUTH Ha
KOOPJMHATHOM IJIOCKOCTU TOYKH C 33/IaHHBIMU
KOOPJAMHATAMH, ONIPEACIIATh KOOPAUHATHI TOUEK
Ha TI0CKOCTU. CTPOUTH OTJENbHbBIE TpapuKu
3aBUCUMOCTEHN MEXTy BETUYMHAMU IO TOUKAM.
AHann3upoBaTh rpaduKu 3aBUCUMOCTEN MEXTY
BEJIMYMHAaMU (pacCTOSIHUE, BpeMs, TEMIIEpaTypa
U T. IL.).

VYuactre B MUHM TPOEKTHOW 1€ TEIBHOCTH
«lTostBneHME OTpULIATEIBHBIX YUCEN U HYIS»,
«CuMMeTpus B IPUPOJIE».

Henn
npoopUeHTAIIH
EnuHei neHn
npOpUIAKTUKY.

IloBTOpPEHUE M
CHCTeMaTH3al U
y4eOHOoro
MaTepuaJa

16

JleHb 3anuThI
JeTei
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JluarHocTuyeckue 2
padots1 (BIIP, IKP)

TemaTnueckoe niIaHupoBaHue. AJjiredopa. 7 kiace

Pa3nensl Koun-
pOrpamMMbl BO
4acoB

OcHOBHBIE BUIbI YICOHOM JEATEITHHOCTH

BocnurarenbHbii
MOTEHIHAT

ypoka

Jluneitnoe 15
ypaBHEHHUE C
OJIHOM

MepEMEHHOMN

Pacnosznasams 4uCIIOBbIE BBIPAKEHUS U BBIPAKEHUS C
IIEPEMEHHBIMHY, JTUHEIHbIE YypaBHEHU. [IpuBoanTh
IIPUMEPBI BBIPAXKEHUH C IIEPEMEHHBIMHU, JTMHENHBIX
ypaBHeHU. COCTABIIATH BBIPAKECHUE C IIEPEMEHHBIMU
I10 YCJIOBHUIO 3a/1a4i. BoInonHATE IpeoOpazoBaHus
BBIPQ)KEHUI: IPUBOJUTH [10I00HBIE CllaraeMble,
packpbiBaTh CKOOKM. HaxonuThk 3HaUeHNE BHIPAKEHUS
C IIEPEMEHHBIMHU IIPY 3a/IaHHBIX 3HAYECHUX
nepeMeHHbIX. Knnaccuduimposats ajiredpandeckue
BbIpaKeHUsl. ONMCHIBATH 1IEJIbIE BHIPAIKEHUS.

JeHb
0e30macHOCTH
JeHb
IPaMOTHOCTH

Ienwie 52
BBIPOKCHHS

Dopmynuposams: onpeodeneHus: TOXJIECTBEHHO
PaBHBIX BBIPAXXEHUM, TOKIECTBA, CTEIIEHU C
HAaTypaJIbHBIM IT0Ka3aTeJIEM, OJJHOUJICHA,
CTaHJIapTHOTO BUJa OJHOWIEHA, K03 uirenta
OJIHOWIEHA, CTEIIEHN OAHOYWIEHA, MHOIOYJICHA,
CTENIEHU MHOTOWIEHA; CBOUCMBA: CTEIEHU

C HaTypaJbHBIM IOKa3aTeIeM, 3HaKa

CTEIIEHU; npaguia: 10Ka3aTeIbCTBA TOXKIECTB,
YMHOKEHUSI OJHOWICHA HA MHOTOYJIEH, YMHOXEHHUS
MHOTOWIEHOB. /{oKa3vi6amb CBOWCTBA CTEIIEHU C
HaTypaJIbHBIM TTOKa3aTesieM. 3auchiBaTh U
JI0Ka3bIBaTh POPMYJIBL: IPOU3BEACHUS CYMMBI U
Pa3HOCTH JBYX BBIPAXKEHUI, pa3HOCTH KBAJIPaTOB JBYX
BBIpaXXEHMI, KBaJpaTa CyMMBbI U KBaJIpaTa pa3HOCTH
JIBYX BBIpAKEHUH, CYMMBI KyOOB U pa3HOCTH KyOOB
IBYX BBIPQXKCHUN. Bouiuuciams 3HAYEHUE BBIPAKECHUIN
C IepeMeHHBIMU. [[pUMEHATh CBOICTBA CTENIEHU IS
peoOpa3oBaHUs BhIpAKEHUN. BBIMONHATE yMHOXKEHHE
OJIHOWICHOB U BO3BEJCHUE OJTHOWICHA B CTEIICHbD.
[IpuBOAUTH OTHOWIIEH K CTAHIAPTHOMY BH]LY.
3anucbiBaTh MHOTOWIEH B CTAHJIAPTHOM BUJIE,
OTIpEeIETISATh CTeTeHh MHOTOWIeHa. [IpeoOpa3oBhIBaTh
MIPOU3BEICHUE OJHOUYIEHA M MHOTOYJIEHA; CyMMBI,
Pa3HOCTH, ITPOU3BEAECHUS IByX MHOTOUJICHOB B
MHOT'O4WIEH. BBINOIHATE pa3nokeHne MHOIO4YJIeHa Ha
MHOKHUTEIHN CITI0COOOM BBIHECEHUS O0IIET0
MHOXUTEJS 32 CKOOKH, CITOCOOOM TPYIITUPOBKH, TIO
(dhopMysiaM COKpaIEHHOTO YMHOKEHUS U C
MIPUMEHEHHEM HECKOJIbKMX crioco6oB. Mcnonb3oBaTh
yKa3aHHbIE MPeo0pa30oBaHus B MPOIIECCE PELICHUS
ypaBHEHUH, JOKa3aTEIbCTBA YTBEPKACHUMN, PEIICHUS
TEKCTOBBIX 3aJ1a4

JleHb 310pOBbs
Jlexaga HET
KOPPYIILIHUH

JleHb Hayku
JleHs paiioHa
«Kpaii pogHoii Ha
BEK JIIOOMMBII»
JleHb PKOJI0TuU

DyHKIUA 12

Ilpusooums ipuMeEpHI 3aBUCUMOCTEN MEXKTY
BeqMurHaMu. Pa3znuyate cpeau 3aBUCUMOCTEN

[enn
poOopUEeHTAIIIH
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(yHKIIMOHATIbHBIE 3aBUCUMOCTH.

Onucvieams nonamusi: 3aBUCUMON U HE3aBUCUMOM
TepeMeHHbIX, QYHKITMH, apryMeHTa (PYHKINH;
crnocoOsl 3aanus GyHKuuu. opMyIHpoBaTh
ornpezeneHus: o01acTu onpeaeneHus: GyHKIHH,
oOnacty 3HaueHUH QyHKIMHU, Tpaduka QyHKIHH,
JIMHEWHON (QYHKIIMH, TPSAMOM TIPOMOPIIMOHATEHOCTH.
Buviyucniams 3naueHne GyHKIMU 1O 33JaHHOMY
3HaueHuIo aprymenTta. CocTaBiaTh TaOIUIbI 3HAUCHU I
¢ynkuun. Ctpouts rpadguk QyHKINH, 3aJaHHON
tabnu4aHo. 1o rpaduky GyHKIMH, SIBISIOMEHCS
MOJIETIBIO PEATILHOTO NIPOLIECCA, ONIPEEIISTh
XapaKTepUCTHKU 3TOro nporecca. CTpoutsb rpaduk
TMHEHHOU (PYHKINU U MPSIMOM MPOMOPIHMOHAIBHOCTH.
OnuchIBaTh CBOMCTBA ATUX (DYHKIIMH

Cucremsbl
JIMHEHHBIX
YpaBHEHUH ¢
JIBYMs
nepeMEHHBIMU

19

IIpusooums npumepwvl. ypaBHEHHUs C ABYMS
IIEPEMEHHBIMU; JINHEHHOTO YPABHEHHUS C ABYMsI
MIEPEMEHHBIMH; CUCTEMBI JIBYX JJUHEHHBIX YPaBHEHUI
C IByMs IEPEMEHHBIMH; PEaJIbHBIX IIPOLIECCOB, IS
KOTOPBIX YpPaBHEHUE C IByMs IEPEMEHHBIMU WU
CHUCTEMA YPaBHEHUH C IBYMsI IEPEMEHHBIMHU SIBJIIOTCS
MaTeMaTHYECKUMU MOJIETISIMU.

Omnpenensrs, SBIAETCS JIM Iapa YUCEIl PELICHUEM
JTAHHOT'O YPaBHEHUS C IByMsl IEPEMEHHBIMH.
Dopmynuposamo.:

onpeoesienus: PEUIEHNs] yPaBHEHUS C IByMs
IIEPEMEHHBIMH; YTO 3HAYUT PEIUUTh YPABHEHUE C
JBYMsI IEpEMEHHBIMU; TpaKa ypaBHEHUS C ABYMS
IIEPEMEHHBIMU; JINHEHHOTO YPABHEHHUSI C ABYMsSI
MIEPEMEHHBIMH; PELIEHHS CUCTEMBl YPaBHEHUH C IByMs
IIEPEMEHHBIMY;

c601icmea YPaBHEHH C IBYMs IEPEMEHHBIMU.
Onucviéams: cBOICTBA rpaduKa JMHEHHOTO
YPaBHEHHUSI B 3aBUCUMOCTHU OT 3HAYEHUI

KO3 PHUIHMEHTOB, TpapUUECKU METO | peIeHus
CHCTEMBI JIBYX YPaBHEHHH ¢ JBYMsI IEPEMEHHBIMH,
METOJI IOJICTAHOBKU U METOJ CIIOKEHUS ISl PEIICHUS
CUCTEMBI JIBYX JIMHEMHBIX YPAaBHEHUH C IBYMsI
IIEPEMEHHBIMMU.

Cmpoumb rpa@uK JUHEHHOTO YpaBHEHHUS C IBYMsI
NepeMEHHbBIMU. PelaTh CCTEMBI IBYX JTUHEHHBIX
YpaBHEHUH ¢ ABYMs [IEPEMEHHBIMHU.

Pewiams TexcToBBIE 331a41, B KOTOPBIX CUCTEMA JABYX
JIMHEWHBIX YPaBHEHUH C ABYMS IEPEMEHHBIMU
SBJIAETCS MAaTEMATUUECKON MOJENIBIO PEAIbHOTO
rpolecca, U HHTEPIPETUPOBATh Pe3yIbTaT PeIeHUs
CHUCTEMBI

EnuHeii nenn
PO UITaKTUKH

[ToBTOpEHME M
CUCTEMATH3aLMs
y4eOHOT0
MaTepuaia

JleHn 3anuThI
JieTen

Jmarnoctudeckue
pa6ots! (BIIP,

JIKP)
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TemaTnueckoe niaHupoBanue. Ajredopa. 8 kiace

Pa3nensl
porpamMMbl

Kon-
BO
4aCcoB

OCHOBHBIE BU/IbI YICOHOU JEATETLHOCTH

BocnurarenbHbii
MOTEHIHAT

ypoka

IToBTOpEeHUE
Kypca 7 kiacca
Bxonnas
KOHTPOJIbHAA
pabora

4

PanmonansHbie
BBIPKEHUS

42

Pacnosnasams nenvle pallMOHaNIbHbBIE BBIPAXKECHUS,
IpoOHBIE pallMOHATIbHbIE BEIPAXKEHUS, IPUBOJUTD
IIPUMEPBI TAKUX BBIPAKCHUU.

Dopmyauposamy:

onpedenenus: PAllMOHAIBHOTO BBIPAXKEHUS,
JIOITyCTHUMBIX 3HaYEHUN NIEPEMEHHOM,
TOKJIECTBEHHO PaBHBIX BBIPAXKECHUN, TOXKAECTBA,
PAaBHOCUJIBHBIX YPABHEHUH, PALIMOHAIBHOTO
YPaBHEHHs, CTEIICHH C HYJIEBBIM I10Ka3aTelIeEM,
CTEIIECHN C LEJIBbIM OTPULIATEIIEHBIM ITI0KA3aTENEM,
CTaHJApTHOIO BU/Ia YHCIIA, OOpaTHOM
IIPONOPLUHOHAIBHOCTH;

c6oticmea: OCHOBHOE CBOWCTBO PallMOHAIBHOM
IpoOu, CBOMCTBA CTETICHU C LIEJIBIM ITOKa3aTelleM,

. k
ypaBHEHHI, GYHKIUU y =—;
n

npaeuna: CI0KEHUs, BBIMUTAHUSI, YMHOKECHMS,
JeneHus Apooei, BO3BeIeHUS IpOOU B CTETICHb;
yCIIOBHE PABEHCTBA POOU HYJIIO.

Jloka3zbleamb CBOMCTBA CTEIICHU C IEIbIM
MIOKAa3aTEeJEM.

Onucvieamsb rpadUUECKU METOJ] PEIICHUS
YPaBHEHUH C OJHON NIEPEMEHHOM.

IIpumensimb OCHOBHOE CBOMCTBO PallHOHAJIBHOMN
JpoOu A1 COKpaIleHust U IpeoOpa3oBaHus IpoOeH.
[TpuBoauTH IPOOU K HOBOMY (00IIIEMY)
3HaMeHareno. HaxoauTe cyMMy, pa3HOCTb,
MIPOM3BEICHNE U YacTHOE ApooOeil. BomomHATh
TOKIECTBEHHBIE TPEOOPa30BaHNs PALIMOHATIBHBIX
BBIPAKCHUII.

Pewamy ypaBHEHUs ¢ IEPEMEHHON B 3HAMEHATEE
Jpoowu.

Ilpumensams CBOMCTBA CTEIICHU C LIEJIBIM
MoKasaresiem JUisi MpeoOpa3oBaHusl BhIPaKEHUH.
3anucvlieamp 4icia B CTAHIAPTHOM BUJE.
Buvinonname noctpoenue u 4reHue rpadurka

byHKIMHA y = K
n

[enn
0e30MmacHOCTH
Jlenb HayKu
JleHb 310pOBbs

KBanpaTtHbie
KOpHHU.
JlericTBUTENIbHBIC
qucliia

26

Onucwisams: TIOHATHE MHOXECTBA, 3JICMCHTA
MHOXXCCTBA, CITIOCOOBI 3aJaHus MHOXKECTB,
MHOXCECTBO HATYpaJIbHBIX YUCEII, MHOXECTBO
LCJIBIX YUCCJI, MHOXKCCTBO pallMOHAJIBHBIX YHCCII,

Hexana «Het
KOPPYILIUK
Jlenb HayKu

JleHs paiioHa
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MHOECTBO JICUCTBUTEIIHHBIX YHCEI U CBSI3U MEXKITY
STUMH YUCJIIOBEIMH MHOXXECTBAMHU; CBSI3b MEXKTY
OCCKOHEYHBIMHU JICCATUYHBIMU APOOSIMU U
palMoHAIbHBIMU, UPPAIIMOHAIBHBIMU YUCIIAMH.
Pacnosznasams paniioHaibHBIE U UPPALIMOHATBHBIC
yucia. [I[puBoauTh NpUMeEpPHI PallMOHAIBHBIX YHACET
1 UPPAIMOHATIBLHBIX YUCET.

3anucvieams ¢ TOMOIIBIO GOPMYIT CBOMCTBA
NEUCTBUH C NEUCTBUTEILHBEIMUA YUCIIAMU.
Dopmyauposamy.:

onpeodeieHus: KBaJpaTHOTO KOPHSI M3 YKCIIa,
apuQMETHIECKOTO KBAPATHOTO KOPHS U3 YHCIIA,
PaBHBIX MHOXKECTB, ITOJAMHOXKECTBA, ITepeCceUCHUs
MHOKECTB, 00bEINHEHNS MHOKECTB;

ceoticmea: QYHKIMH y = X°, apudMETHIECKOro

KBaJIPaTHOTO KOPHsI, QYHKIIMH y =~/ X .
oka3zvieams cBOMCTBA apuMETHIECKOTO
KBaJIpaTHOI'O KOPHSL.

Cmpoump rpaduku yHKIHi y = x° 1 y = Jx.
[TpuMeHATH MOHATHE apUPMETHUECKOTO

KBaJpaTHOI'O KOPHS ISl BBIYMCIIEHUS 3HAYCHHI
BBIPXKEHUM.

Ynpowamo Belpaxkenus. Pemars ypaBHeHUs.
CpaBHUBATh 3HaYEHUS BbIpA)KEHUN. BBINOIHATD
npeoOpa3oBaHue BBIPAKEHUN C IPUMEHEHUEM
BBIHECEHUSI MHOXUTENS U3-110J] 3HAKa KOPHH,
BHECEHHME MHOYKUTENA N0 3HaK KOpH:A. BBINOIHATE
0CBOOOKJIEHHE OT UPPALIMOHAIBHOCTH B
3HaMeHarene ApoOu, aHAJIN3 COOTHOIIEHUIN MeX Ty
YUCJIOBBIMH MHOKECTBAMM M MX YIEMEHTaMU

«Kpaii pogHoii Ha
BEK JIFOOMMBII»

KBaapatubie
ypaBHEHUS

24

Pacnosnasams 1 IpUBOINTE IPUMEPBI KBAaIPATHBIX
YpaBHEHUN pa3IMYHBIX BUIOB (IIOJHBIX, HETIONHBIX,
NPUBEJEHHBIX ), KBaPATHBIX TPEXUIICHOB.
Onucvieamsb B 00111eM BUJIE PEIEHUE HEMOJIHBIX
KBaJIpaTHbIX YPAaBHEHUH.

Dopmynuposamy:

onpeodenenus: ypaBHEHNs NIEPBO CTENEHH,
KBaJIpaTHOT'O YpaBHEHUS; KBaJIPaTHOTO TpEXUJICHA,
JUCKPUMHHAHTA KBaIpaTHOI'O YPaBHEHUS

Y KBaJIpaTHOTO TpEXUJIeHa, KOPHS KBaAPaTHOTO
TpExusieHa; OMKBaPaTHOTO yPaBHEHMUS,

ceoticmea KBaJIpaTHOTO TPEXUJICHA;

meopemy Bueta u 00paTHYIO eif Teopemy.
3anucvlieame 1 fOKa3bIBaTh (HOPMYITY KOpHEN
KBaJIpaTHOTO ypaBHeHus. VccnenoBars KOIMUECTBO
KOpHEW KBaJIpaTHOTO YPaBHEHHUS B 3aBUCUMOCTH OT
3HaKa ero JUCKPUMHUHAHTA.

okazvieame meopemsi: Buera (mpsmyro u
00paTHY10), O Pa3JIOKEHUN KBAJPATHOTO TPEXUICHA
Ha MHOXKUTEJIN, O CBOMCTBE KBaJAPaTHOTO
TpEXWIEHA C OTPULIATEIbHBIM AUCKPUMHUHAHTOM.
Onucwvieams Ha IpUMEPaAX METOJ 3aMEHBI
IIEPEMEHHOM ISl PELICHNS] YPABHECHMUIA.

JleHb PKOJI0THU
JeHb
npodopUeHTAIIH
EnnHbi neHn
npopUIaKTUKN
JleHb 3anuThl
JeTen

34




Haxooums xopHUM KBaIpaTHBIX ypaBHCHUI
pa3inuyHbIX BUIOB. [IpumensaTs Teopemy Buera u
o0paTHyto el TeopeMy. BBITIOHATE pa3noxeHue
KBaJpaTHOIO TpEXwieHa Ha MHOXuUTen. Haxoauts
KOpPHU ypaBHEHHUH, KOTOPbIE CBOJATCSA K
kBasipaTHbIM. COCTaBIIATh KBaJIpaTHbIE YPaBHEHUS
Y ypaBHEHUS, CBOJSIINECS K KBaJIPAaTHBIM,
ABJISIIOLUECS MATEMAaTUYECKUMU MOJICIISIMU
peabHBIX CUTYALUI

4 | [loBTOpEeHue u 7

CHCTeMaTH3alus
y4eOHOro
Marepuaia

5 Juarnocrtuueckue | 2

pab6ots! (BIIP,
JAKP)

TemaTuveckoe miIaHupoBanue. Ajaredpa 9 kiace

Ne | Pazgensl mporpaMMbl

Kon-
BO
4acoB

OcHoBHbIE BUABI YUEOHOH AESITETLHOCTU

BocmurarennHbIi

NOTEHLIA
ypoka

1 IToBTOpEHME Kypca
7-8 Knacca

Bxognas
KOHTpOJIbHAs paboTa

2 | HepaBeHcrBa

21

Pacnoznasams v TpUBOAUTH IPUMEPBI YUCIOBBIX
HEPaBEHCTB, HEPABEHCTB C IEPEMEHHBIMU,
JIMHEWHBIX HEPABEHCTB C OJTHON NIEPEMEHHOM,
JIBOMHBIX HEPABEHCTB.

Dopmynuposamy:

onpeodenenus; CPaBHEHUS JIBYX UHCEI, PEIICHUS
HEPABEHCTBA C OJHOU ITEPEMEHHOM,
PaBHOCHJIBHBIX HEPABEHCTB, PELICHHS CUCTEMBI
HEPaBEHCTB C OJIHOI MepeMeHHOM, o0nacTu
OIIpEEIIEHUS BBIPAXKECHMUSI,

C601icMmea YUCIOBBIX HEPABEHCTB, CI0KEHUS U
YMHOYKEHHS YNCIOBBIX HEPABEHCTB
Jloka3vieams: CBOMCTBA YUCIOBBIX HEPABEHCTB,
TEOPEMBI O CIIOKECHUU U YMHOXKXEHUU YUCIIOBBIX
HEPABEHCTB.

Pewamy nuHeliHbIE HEpAaBEHCTBA. 3alMCHIBATh
pelIeHusT HEPaBEHCTB U UX CUCTEM B BHJIE
YHCIIOBBIX IPOMEXYTKOB, 00bEAMHEHUS,
IepeCceYeHms YUCIOBBIX IPOMEXKYTKOB. Pemars
CUCTEMY HEPABEHCTB C OJIHOU NIEPEMEHHOM.
OnenuBaTh 3HaueHUE BbIpaxeHus. M300paxkaTh
Ha KOOPJAMHATHOU IIPSIMOM 3aJjaHHBIC
HEPABCHCTBAMM YHCJIOBBIE TPOMEKYTKH

[enb
0e30IMacHOCTH
[enb
IrPaMOTHOCTH

3 KBagparuunas
byHKIHS

32

Onucvieams IOHATHE QYHKIUU KaK IpaBUIa,
YCTaHABJIMBAIOIIETO CBA3b MEKAY IEMEHTAMH

Jlenb 310pOoBbs
Hexana «Her
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IBYX
MHOXECTB. Qopmynuposams: OnpeoeieHus:
HyJI QYHKUIUU; TPOMEXYTKOB 3HaKOIIOCTOSHCTBA
¢byHkumu; GyHKINHU, BO3pacTaromen
(yObIBaro1ei) Ha MHOXKECTBE; KBaJAPAaTUUHOMN
(GyHKIMU; KBaJpaTHOTO HEPABEHCTBA; CBOUCMBA
KBaJIpaTUYHON QYHKUMU; n1pasuia MOCTPOCHUS
rpadukoB GpyHKIMN C TOMOIIBIO MPEOoOpPa30BAHMIA
Buza f{x) — flx)+a; fix) — flx + a); fix) >

kf(x). Cmpoums Tpaduku GyHKIUN C TOMOIIBIO
npeobpaszoBanuii Buaa fix) — f(x) + a; fix) — fix
+ a); fix) = kf(x). Cmpoums rpadux
kBagparnuHoi ¢pyHkuuu. [1o rpaduxy
KBaJpaTUYHON (DYHKIIMH OMHUCHIBATH €€

cBoicTBa. Onucvleams CXEMAaTHYHOE
pacrooKeHue mapadoIbl OTHOCUTEIEHO OCH
abcuucce B 3aBUCUMOCTH OT 3HaKa CTapIlero
kod(hUIMeHTa ¥ TUCKPUMHUHAHTA
COOTBETCTBYIOILIETO KBaJIPATHOTO

TpéxwieHa. Pewamb KBaJlpaTHbIC HCPABESHCTRBA,
HCIIOJIb3YS CXEMY PACIOJIOKEHUS 1apaboIibl
OTHOCHUTEINIbHO ocH abcuucc. Onucvléamo
rpadUyecKuil METOJ] pEeHICHHs CUCTEMBI JBYX
ypaBHEHUH C IBYMs IEPEMEHHBIMH, METO,T
MOJICTAHOBKU U METOJ CIIOKEHUS AJIs PeleHus
CUCTEMBI JIBYX YPaBHCHHM C ABYMSI
MIEPEMEHHBIMH, OJHO U3 KOTOPBIX HE SBJISAETCS
JIMHEHHBIM. Pewams TEKCTOBEIC 3a1a9H, B
KOTOPBIX CUCTEMA JIBYX YpaBHEHUH C IBYMs
MIEPEMECHHBIMHU SIBJSICTCS MaTeMaTHIeCKON
MOJIETIBIO PEeabHOTO MpoIIiecca,

Y UHTEPIIPETHPOBATH PE3YJIBTAT PEIICHUS
CUCTEMBI

KOPPYTILIMH»
JleHb Hayku
Jenb paitona
«Kpait pogHoi
Ha BEK
JTFOOUMBIID»

YucnoBbie
MIOCJIEIOBATEILHOCTH

20

Ilpusooumsv npumepwl. OCIEAOBATEIBHOCTEH;
YHCIJIOBBIX MOCJIEI0BATENILHOCTEN, B YACTHOCTH
apu(MeTHyecKoi U reoOMeTpUUECKOi MpOorpeccuii;
HCIIOJIb30BAaHNUS MTOCIIE0BATEIBHOCTEN B
peanbHOM KU3HH; 3a]1a4, B KOTOPBIX
paccMaTpUBAIOTCS CYMMBI C O€CKOHEUHBIM
YHCIIOM CJIaraeMblX.

Onucvieams: IOHATHE NOCIIEN0BATEIBHOCTH,
YJIeHa T0CIIeI0BaTEIbHOCTH, CIIOCOOBI 3a/1aHus
IIOCJIEJOBATEIBLHOCTH.

Buiyucnams 4ieHbl IOCIe10BaTeIbHOCTH,
3aJaHHOH (POPMYIIOi N-ro WieHa Win
PEKYPPEHTHO.

Dopmynuposamu.:

onpeodenenus: apuPMETHIECKON IPOrPECCHH,
TFEOMETPUUECKOI MPOTPECCHH;

cgoticmea 4IeHOB T€OMETPUYECKON 1
apupMeTHIECKON POTPeCcCHil.

3aoasams apuPMETHIECKYIO U TEOMETPUUECKYIO
IIPOrPECCUU PEKYPPEHTHO.

3anucvieamo U nosacusams GOpMyIibl 001LIEro

JleHn skonoruun
Jlenn
npodopueHTauu
| 29107050805 @I (S)513
npoUIaKTUKU
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YjieHa apu(PMETHIECKON 1 TeOMETPUIECKOM
IIPOTPECCUNL.

3anucvieamov 1 0okazvieams: HOPMYIBI CYMMBI 1
MEPBBIX YWICHOB apH(PMETHUECKON U
T€OMETPUUYECKON MTPOrpeccuii; hopMyJIbl,
BBIPXKAIOIINE CBOMCTBA WICHOB apU(PMETHICCKON
Y F€OMETPUUYECKOIN TPOTrpecCHil.

Buiyuciams cymmy 6eCKOHEUHOU
TF€OMETPUUYECKON MTPOTPECCHH, Y KOTOpoH | q | < 1.
[IpencraBasTe 6€CKOHEUHBIC TEPUOANUECKUE
JIpoOH B BHJIe OOBIKHOBEHHBIX

DJIEMEHTEI
MPUKJIAHON
MaTeMaTUKHA

15

IIpusooums npumepuor.

MaTeMaTHYECKUX MOJIENIel pealbHbIX CUTYyallu;
MPUKIIAJHBIX 337a4; MTPUOIIKEHHBIX BEJIHUUH;
HCIOJIb30BAHUS KOMOMHATOPHBIX MPaBHII CYMMBbI
Y TIPOM3BENICHUS; CITyYalHBIX COOBITHIA, BKIIFOYAs
JIOCTOBEPHBIE U HEBO3MOXKHbIE COOBITHS; OIBITOB
C PaBHOBEPOSATHBIMU UCXOJaMU; MPEICTABICHUS
CTaTUCTHYECKHUX JAHHBIX B BUJE TAaOJIUII,
auarpamm, rpauKoB; UCIOIb30BaHUS
BEPOSATHOCTHBIX CBOMCTB OKPY’KAIOIINX SIBJICHHH.
Dopmynuposamy:

onpeodenenus: a0COIFOTHOM MOTPEIIHOCTH,
OTHOCHUTEJIbHOM MOrPEIIHOCTH, TOCTOBEPHOIO
COOBITHSI, HEBO3MOXHOI'O COOBITHS; KJIACCUYECKOE
olpeziesIeHUuE BEPOSITHOCTH;

npaesuna; KOMOMHATOPHOE MPABUIIO CYMMBI,
KOMOMHATOpPHOE MPaBUJIO TPOU3BEICHUS.
Onucvieams dTalbl pEIICHNs TPUKIATHON 3a1a4H.
[TosicHATH 1 3anKMChIBaTh GOPMYITY CIOKHBIX
poueHTOB. [IpoBOIUTE MPOLIEHTHBIE PACUETHI C
HCIIOJIb30BAHUEM CIIOKHBIX ITPOLIEHTOB.
Haxooums TOYHOCTb PUOIMKEHUS 110 TabInIe
NPpUOIMHKEHHBIX 3HAYEHUH BETMUMHBI.
Hcnonp30Bath pa3nuyuHble GOPMBI 3aIHCH
NpUOIMHKEHHOTO 3HAaUeHUs BeTUYUHbI. OLIeHNBATh
npuOIMKEHHOE 3HAUCHNE BETUUNHBI.
11po6o0ums ONBITHI CO CTyYallHBIMU UCXOJAMH.
ITosicHATH ¥ 3anuCBHIBaTh POPMYITY HAXOKIACHUS
YaCTOTHI CIIy4aitHOTO COOBITHSI. ONUCHIBATH
CTaTHUCTUYECKYIO OLIEHKY BEPOSTHOCTU
ciy4aifHoro cooeitus. Haxoauts BeposiITHOCTh
CITy4aifHOro COOBITHS B OTIBITAX C
PaBHOBEPOSTHBIMU UCXOaMH.

Onucvieamsb 3Tanbl CTAaTUCTUYECKOTO
uccnenoanusi. OpopmiATh HHGOPMAIUIO B BUE
Tabaun u auarpamm. M3enekars nHpopmanuio u3
Tabnui ¥ nuarpaMM. Haxoauts u mpuBOIUTH
IIPUMEPBI UCIIOJIB30BAHUS CTATUCTUUECKUX
XapaKTePUCTHK COBOKYITHOCTHU JAaHHBIX: Cpe/iHEee
3Ha4YeHHUE, MOJIa, pa3Max, MeJIuaHa BbIOOPKHU

JleHb 3a1uThl
nereu
Hayuno
MpaKTUYeCcKast
KOH(EpCHIIUS

[ToBTOpEHME N
cucreMatru3anus
y4eOHOTr0 MaTepuaia

10
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Jmaraoctudeckue

pa6ots! (BITP, IKP,

npoOHbIE
TECTUPOBAHUS)

IIpumepHoe TeMaTHYeCKOe IUIAaHUpPOBaHMe. 'eomerpus. 7 Kiace

Pa3nensl
pOrpamMMbl

Koi-
BO
4acoB

OCHOBHBIE BU/IbI YICOHOU JEATECITLHOCTH

BocnurareapHbiin
MOTEHIINAT

ypoka

[Ipocreiimue
TEOMETPUUYECKUE
burypsl 1 ux
CBOMCTBA

15

IIpueooums IpuMepbl TEOMETPUIECKUX QUTYP.
Onucwvieams TOUKY, IPSIMYIO, OTPE30K, JIyY, YTOJI.
Dopmyauposamy:

onpeodesnienus: PaBHbIX OTPE3KOB, CEPeIUHbI
OTPE3Ka, PACCTOSHUS MEXAY ABYyMS TOUKaMH,
JIOTIOJIHUTEIIBHBIX JIydel, pa3BEPHYTOrO yria,
PaBHBIX YIJIOB, OUCCEKTPUCHI yIia, CMEXHBIX U
BEPTUKAJIbHBIX YIJIOB, IEPECEKAOIINXCS IIPSIMBIX,
NEePIEeHIUKYISIPHBIX IPSAMbIX, IEPIIEHIUKYIIPA,
HAKJIOHHOH, PAaCCTOSIHUA OT TOYKH JI0 NIPSAMOW;
ceoticmea: PacIlookKEeHHsI TOUEK Ha MPSIMOH,
WU3MEpPEHUS OTPE3KOB U YIVIOB, CMEKHBIX U
BEPTUKAJIbHBIX YIJIOB, IEPIEHAUKYIISIPHBIX
IIPSIMBIX; OCHOBHOE CBOMCTBO IIPSIMOH.
Knaccugpuyuposamso yrisl.

Llokazvieams: TEOPEMBI O IEPECEKAIOINUXCS
IPSIMBIX, O CBOWCTBAaX CMEKHBIX U BEPTUKAJIBbHBIX
YTJIOB, O €IMHCTBEHHOCTHU IIPSIMOH,
NEePIEeHIUKYJISIPHON TaHHOU (Cilydaid, KOT1a TOYKa
JIEKUT Ha TAaHHOM NPSAMON).

Haxooums navHy 0Tpe3Ka, TpalyCHYI0 Mepy yIia,
MCIIOJIb3YS CBOMCTBA NX U3MEPEHUN.
H306padxcams ¢ TOMOIIBIO YEPTEKHBIX
MHCTPYMEHTOB '€OMETpHUECKUE (PUTYPBI: OTPE3OK,
Jy4, Yroj, CMEXHbIE U BEPTUKAJIbHBIE YTJIbL,
NEPIEHIUKYIISIPHBIE NIPSIMBIE, OTPE3KU U JIyUH.
lloschamb, 9TO TaKOE aKCUOMA, ONIPECIICHUE.
Pewams 3a1a4n Ha BBIUUCIIEHUE U J0KA3aTEIbCTBO,
IIPOBO/SI HEOOXOAUMBIE JI0Ka3aTeIbHbIE
pacCyKJICHHUs

[enb
0€e30macHOCTH
[enb
IPaMOTHOCTH

TpeyroabHUKN

18

Onucvblieams CMBICT TIOHATHUS «PaBHBIC (DUTYPHD».
[TpuBOIUTE MpUMEPHI PaBHBIX QUTYP.
H306pasicams 1 HAXOIUTH HA PUCYHKAX
PaBHOCTOPOHHUE, paBHOOEAPEHHBIE,
MIPSIMOYTOJIBHBIE, OCTPOYTOJIbHBIE, TYTIOYTOJLHBIE
TPEYTOJIbHUKU U UX DJIEMEHTHI.
Knaccuguyuposams TpeyroibHUKH IO CTOPOHAM
U yTJaM.

Dopmynuposamo:

onpeodenenus: OCTPOYTOJIbHOTO, TYIIOYTOJIBHOTO,
PSIMOYTOJIBHOTO, PaBHOOEIPEHHOTO,

JleHb 310pOBbSA
Jexana «Hert
KOpPYILIA
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PaBHOCTOPOHHETO, Pa3HOCTOPOHHETO
TPEYTOJIbHUKOB; OMCCEKTPHUCHI, BHICOTHI, METUAHbI
TPEYTrOJIbHUKA; PABHBIX TPEYTOJIbHUKOB;
CEpEAMHHOrO NMEPIEHANKYIIIpa OTpe3Ka; epuMeTpa
TPEYrOJIbHUKA;

c6olicmea: paBHOOEPEHHOTO TPEYTroIbHUKA,
CEPEIUHHOIO NEPICHANKYIISIPAa OTPE3KA, OCHOBHOTO
CBOICTBa paBEHCTBA TPEYTOJIbHUKOB;

NPU3HAKY. PaBEHCTBA TPEYTOJILHUKOB,
PaBHOOEIPEHHOTO TPEYTOJIbHHKA.

Llokazviéams TEOPEMBI: O €AUHCTBEHHOCTH MPAMOH,
NEPIEHIUKYJISIPHOM TaHHOM (cilydail, Korja To4Ka
JIKUT BHE JAHHOW NPSMOI); TpU MpU3HAKa
paBeHCTBa TPEYTOJbHUKOB; IPU3HAKU
PaBHOOEIPEHHOTO TPEYTOJbHUKA; TEOPEMBI O
CBOICTBaxX CEPEIUHHOIO MEPIEHIUKYIIAPA,
PaBHOOEIPEHHOTO U PABHOCTOPOHHETO
TPEYrOJbHUKOB.

Paszvsachams, 4TO TakOE TEOpPEMA, ONUCHIBATD
CTPYKTYpy TeopeMbl. OOBSACHATH, KaKyl0 TEOPEMY
Ha3bIBalOT OOPATHON JaHHOM, B UEM 3aKIIOYaeTCs
METO/I 1I0Ka3aTelbCTBA OT NpOTUBHOTO. [IpuBOINTE
IIPUMEPBI UCII0JIB30BAHUS ATOIO METO/IA.

Pemarp 3a1aui Ha BHIYMCICHUE U JOKA3aTEJIbCTBO

ITapannensubie
npsimble. Cymma
YIJIOB
TPEYTOJIbHUKA

16

Pacnosnasams Ha yeprexax napauielibHbIC
MpsIMBIE.

N300paxaTh ¢ MOMOIIBIO JIMHEUKH U YTOJIbHUKA
napajuieJIbHbIC MPSIMBbIC.

Onucwvieams yriel, 00pa3oBaHHBIC TTPH
MEPECEUCHHH JIBYX MPSIMBIX CEKYIIICH.
Dopmynuposams:

onpeodeneHus: apaIeIbHBIX MPSMBIX, PACCTOSTHUS
MEXy MapayiebHBIMU MPSIMBIMH, BHEITHETO yTia
TPEYroJIbHUKA, THTIOTEHY3bI U KaTETa,

ceolicmea. apajuielIbHbIX NPSIMBIX; YTJIOB,
00pa30BaHHBIX MIPH MEPECEUECHUH TTapAILIIEITHHBIX
MPSIMBIX CEKYILEH; CYMMBI YJIOB TPEYTOJIbHUKA;
BHEIIIHETO YTJIa TPEYTOJIbHUKA; COOTHOLIEHUH
MEXIYy CTOPOHAMHU U YIJIaMU TPEYTOJIbHUKA;
MIPSIMOYTOJIBHOTO TPEYTOIHHUKA; OCHOBHOE
CBOMCTBO NapaJlIeIbHBIX MPSMBIX;

npu3HaKy. MapauIeIbHOCTH TPSIMBIX, PABEHCTBA
MPSIMOYTOJIbHBIX TPEYTOJIbHUKOB.

Jloxazvieamsb: TEOPEMBI O CBOMCTBAaX MapaJIeIbHBIX
MPSIMBIX, O CYMME YIJIOB TPEYTOJIbHUKA, O BHEIITHEM
yTJIe TPEYTOJIbHUKA, HEPABEHCTBO TPEYTOJbHUKA,
TEOPEMBI O CPABHEHUU CTOPOH U YTJIOB
TPEYTOJIbHUKA, TEOPEMBI O CBOMCTBAX
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA, TPU3HAKU
napauieIbHbIX MPSMBIX, PABEHCTBA
MPSIMOYTOJIbHBIX TPEYTOJIbHUKOB.

Pewiamo 3amaun Ha BEIYUCICHUE U TOKA3aTEIbCTBO

JIeHb PKOJI0TUH
[ensb paitona
«Kpaii pogHoit
Ha BEK
JTHOOUMBII

OKpyX HOCTb U
KPYT.

16

Toscuamyp, 970 TaKoe 337a4a HA TIOCTPOCHUE;
reomerpuueckoe Mecto Touek (I'MT). [IpuBoauTh

Jenn
npodopueHTanuu
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I'eomeTpuyeckue
MOCTPOEHUS

npumepsl ['MT.

H300pasxcams Ha pUCYHKAaX OKPY>KHOCTh U €&
AJIEMEHTBI; KaCaTEeNIbHYI0 K OKPY>KHOCTH;
OKPYHOCTb, BHIUCAHHYIO B TPEYTOJIbHHUK, U
OKPY>KHOCTb, OIIMCaHHYIO OKO0JIO Hero. OnuceIBaTh
B3aMMHOE PACMOJIOKEHHUE OKPYKHOCTH U IIPSIMOM.
Dopmynuposamo:

onpeoeneHusi: OKpPY>KHOCTH, KpyTa, UX JIEMEHTOB;
KacaTeJIbHOM K OKPYKHOCTHU; OKPY>KHOCTH,
OIMCAHHOM OKOJIO TPEYTOJIbHUKA, U OKPY’KHOCTH,
BIIMCAHHOW B TPEYTOJIbHUK;

ceoticmea: CEPETUHHOTrO NMEPHEHINKYISIpa KaKk
I'MT; 6uccekrpucs yria kak ' MT; kacaTenpHOM
K OKPYKHOCTH; JUAMETPA U XOPJIbl; TOUKH
[IEPECEUCHUS CEPEIMHHBIX MEPIICHIUKYJIISIPOB
CTOPOH TPEYTOJIbHUKA; TOUKHU IEPECCUCHUS
OMCCEKTPUC YIJIOB TPEYTOJNbHUKA;

NpU3HaKuy KacaTeIbHOMU.

/lokazvieams: TEOPEMBI O CEPEAUHHOM
NePICHIUKYIISIpe U OuccekTpuce yria kak [MT;
0 CBOMCTBAaX KacaTeabHOI; 00 OKPY>KHOCTH,
BIIMCAaHHOW B TPEYTOJIbHUK, OMIMCAHHON OKOJIO
TPEYroJIbHUKA; IPU3HAKU KACATEIbHOM.

Pewams 0CHOBHBIE 321241 HA IOCTPOECHUE:!
MIOCTPOEHHUE yTJIa, PABHOT'O IaHHOMY; IOCTPOEHUE
CEpPEIMHHOIO MEPIIEHINKYJISIpa JAHHOTO OTPE3Ka;
MIOCTPOEHUE MPSAMOM, MPOXOALIEH Yepe3 JaHHYIO
TOYKY Y MEPIECHINKYJIIPHON TaHHOM NIPSIMOI;
MOCTPOCHUE OMCCEKTPUCHI JAHHOTO YTIa;
MOCTPOEHUE TPEYTOJIbHUKA MO IBYM CTOPOHAM U
YIUIYy MEXKJY HUMU; [10 CTOPOHE U IByM
MIPUJIEKAINM K HEH yIiiam.

Pemars 3amaun Ha nmoctpoenue metogom I'MT.
Cmpoums TPEYroJIbHUK M0 TPEM CTOPOHAM.
Pewams 3a1aun Ha BBIUKCIEHUE, 10KA3aTEIBCTBO
Y IIOCTPOEHUE

EnnHniii nedn
npopUIaKTUKU
JleHb 3a1nThHI
JIeTen

O06o061IEHNE U
CUcTeMaTni3alusa
3HAHUH yJanmxcs

Jnarnoctuueckue
pabotsl (IIKP,
BIIP)

IIpumepHoe TemMaTH4yeckoe MIaHnpoBanue. I'eomerpus. 8 kiace

BocnurarenbHblii
No | Paznensl Kon- | OcHoBHBIE BUIBI Y4eOHOI 1E€ATETHHOCTH MOTEHITHAIT
/Tl | IPOTPaMMBI BO ypoxa
4acoB
1 YeTpIpexyroJbHUKH | 26 Tlosicuams, 4TO TaKOE YETHIPEXYTOJIbHUK. Henb
OnuchIBaTh 371€MEHTHI YETHIPEXYTOIBLHUKA. 0€30MacHOCTH
Pacno3znasams BbIYKIIbIE U HEBBITYKJIbIE [enp
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YeThIPEXYTOJbHUKU.
H306pasxcams 1 HAXOAUTH HA PHCYHKAX

IIeTBIpéX}’l"O.]'IL\HI/IKI/I Pa3HBIX BUJOB U UX DJICMCHTEI.

Dopmynuposamy:

onpeodenenus.; IapajuleIorpaMmMa, BbICOTHI
napaiesiorpaMMa; IpsMOyroJbHUKa, poMOa,
KBaJlpaTa; CpeAHEH JIMHUM TPEYTOJIbHUKA;
Tpaneuuu, BEICOTHI TPAIICLIUK, CPEAHEN JINHUU
Tpanenuu; HEHTPAJIBHOIO yIJIa OKPYKHOCTH,
BIIMCAHHOTO YIJIa OKPY>KHOCTH; BIIMCAHHOT'O U
OIMCAHHOTI'O YETBIPEXYTOJIbHUKA,

ceoticmeéa. apaIenorpaMMma, NpsMOyroJbHUKA,
poMOa, KBajpaTa, CPeJHUX JIMHUHI TPEyroJbHUKA
U Tpamnenuy, BIIMCAHHOIO yTJjla, BIMCAHHOIO U
OIMCAHHOTI'O YETBIPEXYTOJIbHUKA,

npuzHaKy. ApauIeIorpaMMa, IIPIMOYTOJIbHUKA,
poMOa, BHUCAHHOT'O U OIUCAHHOTO
YeThIPEXYTOJIbHUKA.

Loxazvieamsb: TEOPEMBI O CYMME yTIIOB
YETBIPEXYTOJIBHUKA, O IPAyCHON Mepe
BIIMCAHHOIO YIJIa, O CBOMCTBAX U IPU3HAKAX
napaiesiorpaMma, psiMOyTOJIbHUKA, poMOa,
BIIMCAHHOI'O U ONKMCAHHOI'O YETHIPEXYTOJIbHUKA.
IIpumensimv U3y4EeHHBIE ONPEIECICHUS, CBOMCTBA
U [IPU3HAKU K PELICHUIO 3a]1a4

IPaMOTHOCTH
Jlenb 310pOoBbs

TTonoOue
TPEYrOJIbHUKOB

12

Dopmynuposamy:

onpeodeneHue OJOOHBIX TPEYTOJIbLHUKOB;
ceolicmea.; MeIMaH TPEyToIbHUKA, OMCCEKTPUCHI
TPEYTOJIbHUKA, IEPECEKAIOIIMNXCS XOP/I,
KacaTeJIbHOW U CEeKyLIEeH;

npu3HaxKu Noao0us TPEyTOJIbHUKOB.
Jlokazvleams.

meopembi: Paneca, 0 TPONOPLUUOHAIBHBIX
OTpEe3Kax, O CBOMCTBAX MEJUaH TPEYTroJbHUKA,
OHMCCEKTPUCHI TPEYTOJIbHUKA;

ceoticmaa. TIEpeceKarouXcs Xopa, KacaTelbHON
U CEKyLIEH;

npu3Haxky NoJo0us TpeyTroJIbHHUKOB.

IIpumenamov U3y4eHHbIE ONPEAETICHHS, CBONCTBA
Y IPU3HAKHU K PELIEeHHIO 3aa4

Hekana «Her
KOPPYTILIHID)

Pemenue
TPEYTroJIbHUKOB

15

Dopmynuposams.

onpeodenenus: CUHyca, KOCUHYCa, TAHT€HCa,
KOTaHT'€HCa OCTPOro yria MpsIMOYTOJIbHOTO
TPEyroJIbHUKA;

c6oticmea. BBIPAXKAIOIINE METPUYECKUE
COOTHOIIEHUS B IPSIMOYTOJILHOM TPEYTOJIbHUKE U
COOTHOILIEHUS MEXKY CTOPOHAMM U 3HAYEHUSIMU
TPUTOHOMETPUUECKUX (PYHKIHI B IPSIMOYTOJIBHOM
TPEYTrOJIbHUKE.

3anucvieams TpUroHOMETpHUECKHE HOPMYIIHI,
BBIPAXKAIOLINE CBSI3b MEXIY
TPUTOHOMETPUUECKUMHU (DYHKIMSIMUA OJTHOTO U
TOTO K€ OCTPOro yria.

Pewamp npsIMOYTOJIbHbBIE TPEYTOJbHUKH.

[ens paiiona
«Kpaii pogHoit
Ha BEK
JTFOOMMBIiA
JleHb PKOJI0TUU
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Jlokazvleams.

meopemy 0 METPHUECKUX COOTHOIICHHSIX B
MPSIMOYTOJIHHOM TPEYTOJIBHUKE, TEOPEMY
[Mudaropa;

¢ opmynvl, CBA3BIBAIONINE CHHYC, KOCUHYC,
TAHTEHC, KOTAHT€HC OJTHOTO U TOTO YK€ OCTPOTO
yria.

Bv1600ums 0CHOBHOE TPUTOHOMETPUUYECKOE
TOXKJIECTBO 1 3HAYCHMsI CHHYCa, KOCHHYCAa,
TaHreHca ¥ KoTaHreHca Jiys yrioB 30°, 45°, 60°.
Ilpumensimv U3ydeHHBIC OTIPEICIICHUS, TEOPEMBI
1 GOpMYJIBI K PEHICHHUIO 33134

4 MHOroyrojabHUKH. 12 Tlosicuams, 4TO TaKoE€ IUIOIIA/Ib MHOTOYTOJIbHUKA. | JleHb
[Lnomans OrnuceIBaTh MHOTOYTOJIBHUK, €T0 3JIEMEHTHI; npodopueHTauu
MHOTOYTOJIbHUKA BBINTYKJIbIC U HEBBITYKJIBIC MHOTOYTOJIbHUKH. Enunbiii neHp

N300pakaTh 1 HAXOAUTh HA PUCYHKAX npOPUIAKTUKA
MHOTOYTOJILHUK U €T0 3JIEMEHTBI; MHOTOYTOJIbHUK, | JIeHb 3aIlIuThI
BIIMCAHHBIA B OKPY>KHOCTh, U MHOTOYTOJIbHUIK, JeTen
OIHMCAHHBII OKOJIO OKPY>KHOCTH.

Dopmynuposamy:

onpeodeienus: BIIMCAHHOTO U OITMCAHHOTO

MHOT'OYTOJIbHUKA, TUIOIIa/Id MHOTOYTOJIbHUKA,

PaBHOBEJIMKHX MHOTOYTOJIbHUKOB;

OCHOBHble C80UCMEa TUIOAAN MHOTOYTOJIbHHKA.

Jloka3vleams: TEOPEMBI O CyMME YTJIOB BBIITYKJIOTO

n-yroJIbHHUKA, TUIOIIAI MPSIMOYTOJIbHUKA,

IJIOLIAIM TPEYTOJIbHUKA, IUTOMIAIN TPATICIIHH.

Ilpumensmo U3ydeHHBIE OTIPEICICHUS, TEOPEMBI

1 (HOPMYIIBI K PELISHHIO 3a7a4

5 | IloBropenue u 4
CHUCTEMaTH3aITUs
y4eOHOT0
MaTepuaia

6 JlnarHoctuaeckue 1
pabotsl (IKP,

BIIP)

IIpumepHoe TemMaTH4yeckoe MIaHnpoBanue. I'eomerpus. 9 kiace

BocnurarenbHbIiM
Ne | Paznensl Kon- | OcHoBHBIE BUABI YU4EOHOH I€ATEILHOCTH MOTEHIHAT
/Tl | IPOTPaMMBI BO ypoka
4acoB
1 Pemenue 17 Dopmynuposamo: [enb
TPEYTOJIbHUKOB onpeoeneHus: CAHyCa, KOCUHYyCa, TAHTEHCa, 0e30IMacHOCTH
koTaHrenca yria ot 0° 10 180°; JleHb
C6801iCMeE0 CBA3M JJIMH TUAroHaliel U CTOPOH TPaMOTHOCTHU

napajuiejorpaMmma.
Dopmynruposams M Pa3bsICHATb OCHOBHOE
TPUTOHOMETPUIECKOE TOXKACCTBO. BhunciasTh
3HAYCHUE TPUTOHOMETPUUECKON (DYHKIMH yTIaa Mo
3HAYCHMIO OJTHOM M3 €ro 3aTaHHBIX (YYHKIIHA.

JleHb 310pOBbSA
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Dopmynuposams M 10Ka3bIBATh TEOPEMBI: CHHYCOB,
KOCHHYCOB, CIIE/ICTBUS M3 TEOPEMBbI KOCUHYCOB H
CHHYCOB, O IUIOIIAX OMMCAHHOIO MHOTOYTOJIbHHKA.
3anucviéams 1 TOKa3bIBATH (OPMYIIBI IS
HaXO0KJCHUS IUIOIIAAN TPEYTroJbHUKA, PanyCcOB
BIIMCAaHHOW U ONHUCAHHON OKPYKHOCTEN
TPEYTOJIbHUKA.

Ilpumenssims U3y4eHHBIC ONIPEICIICHUS, TEOPEMBI

U (OpMYJIbI K pElIEHUIO 3a/1a4

[IpaBunbHbBIE
MHOT'OYT'OJIbHUKH

10

Tlosacusamyp, 4TO TaKOE LEHTP U LIEHTPAJIbHBIN YT O
IPaBUIBHOIO MHOTOYTI'OJIbHUKA, CEKTOP U CETMEHT
Kpyra.

Dopmynuposamo:

onpeoesieHue PaBUIbHOTO MHOIOYTOJIbHHUKA,;
c60licmea NPaBUIbHOIO MHOTOYTOJIbHUKA.
/loxazvieams CBOWCTBA PABUIIBHBIX
MHOI'OYTOJIbHUKOB.

3anucvieamsv 1 pazbICHATH (HOPMYJIIBI JITUHBI
OKPY>KHOCTH, IIJIOLIAIU KpyTa.

3anucvieams 1 TOKa3bIBaTh (POPMYIIBI JUTHHBI TYTH,
IUIOINAAM CEKTOpa, (POPMYJIbI AJIST HAXOMKAECHUS
paanycoB BIMCAaHHOW M OIIMCAHHON OKPYKHOCTEHN
IPAaBUIBHOIO MHOTOYT'OJIbHHUKA.

Cmpoums ¢ IOMOILBIO LUPKYJIS U JINHEHKH
[PaBUJIbHBIE TPEYTOJIBHUK, YETHIPEXYTOJIbHHUK,
HIECTUYTOJIbHHK.

IIpumensamo n3y4eHHbIE ONPEIEICHHS, TEOPEMBI
1 GOpMYJIbI K pELICHHIO 3a1a4

Hexana «Her
KOPPYILIAM»

JlexapToBbl
KOOPJIMHATHI Ha
MJIOCKOCTH

12

Onucviéams NPSIMOYTOJIBHYIO CUCTEMY KOOP/ANHAT.
Dopmynuposams: onpeeeHIe ypaBHEHHS
burypsl, He06X0IMMOE U JOCTATOYHOE YCIIOBHS
NapajuIeIbHOCTH IBYX MPSMBIX.

3anucvieams 1 10Ka3bIBaTh (GOPMYIIBI PACCTOSTHUS
MEXY ABYMSI TOYKaMH, KOOPAWHAT CEPEIIMHBI
oTpes3Ka.

Buvisooums ypaBHEHUE OKPYKHOCTH, 00IIIee
ypaBHEHHE NPSIMOIi, ypaBHEHHE TPSIMOM C YTIIOBBIM
KO3 (HUIIUEHTOM.

Hoxkazvieams HEOOX0UMOE U JJOCTATOUHOE yCIIOBHE
NapajuIeIbHOCTH JIBYX MPSIMBIX.

Ilpumensims U3y4eHHBIE OIIPEICIICHUS, TEOPEMBbI

U GOpPMYIIbI K pELIeHHIO 33134

Hens paiiona
«Kpait pogHoit
Ha BEK
JTHOOMMBIN»
Jenb Hayku

Bexkropsl

15

Onucvieams IOHATUS BEKTOPHBIX U CKAJISIPHBIX
BeIMuuH. MnmoctpupoBarh NOHATHE BEKTOPA.
Dopmynuposamn.:

onpeoeneHus: MOJYJIsl BEKTOPA, KOJUTMHEAPHBIX
BEKTOPOB, PAaBHBIX BEKTOPOB, KOOPJAMHAT BEKTOPA,
CYMMBI BEKTOPOB, Pa3HOCTH BEKTOPOB,
IIPOTUBOIOJIOKHBIX BEKTOPOB, YMHOKEHHUS BEKTOPA
Ha YKCJI0, CKAISIPHOTO MPOU3BEICHUS BEKTOPOB;
c6oticmea: PaBHBIX BEKTOPOB, KOOPINHAT PAaBHBIX
BEKTOPOB, CIIOKEHUSI BEKTOPOB, KOOPJIMHAT BEKTOpa
CYMMBI M BEKTOpa Pa3HOCTH JIBYX BEKTOPOB,
KOJUIMHEAPHBIX BEKTOPOB, YMHOKEHHSI BEKTOpa Ha

JleHb PKOJI0TUU
[enb
npodopueHTauu
Enunelil ypok
npOopHIAKTUKI
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YHCII0, CKAJIIPHOTO MPOU3BEACHUS IBYX BEKTOPOB,
MEePHEHIUKYISIPHBIX BEKTOPOB.

loka3zvieams TEOPEMBI: 0 HAXOKICHUH KOOPIUHAT
BEKTOPA, 0 KOOpJAMHATaX CyMMBbI U Pa3HOCTH
BEKTOPOB, 00 YCIIOBUH KOJUTMHEAPHOCTHU ABYX
BEKTOPOB, O HAXOXACHUU CKAJISIPHOIO
MIPOM3BE/ICHUS ABYX BEKTOPOB, 00 YCIOBUU
NEPIEHIUKYISIPHOCTH.

Haxooums xocUHYC yTIla MEXy IByMSI BEKTOPAMH.
Ilpumensamos U3yyeHHbIE ONPEAEIIECHUS, TEOPEMbI

1 GOpMYJIbI K pELICHHIO 33/1a4

5 | I'eomerpuueckue 11 IIpusooums ipuMepsl mpeodbpazoBanus GUryp. JleHb 3a1uThl
npeoOpa3oBaHUs OmnuceiBaTh MpeoOpazoBaHus GUTYp: nereit
napajieNIbHbIA IepPEeHOC, 0CeBast CUMMETPHS,
[IEHTpaJIbHAsl CHMMETPHS, TOBOPOT, TOMOTETHS,
nogobue.

Dopmynuposams:

onpeodenenus: IBUKECHUS; PaBHBIX (QUTYpP; TOUEK,
CHMMETPHYHBIX OTHOCHTEJIBHO HPSMOM; TOYEK,
CUMMETPHYHBIX OTHOCHTEIBHO TOUKH; (DUTYPBI,
UMeIoLIel 0Ch CHMMETPUH; (DUTYpBI, HMEIOIIEH
HEHTP CUMMETPHUH; TOJOOHBIX QHUTYD;

ceolicmea: NBUKEHUS, TapaJuIeIbHOTO TIEPEeHOCa,
0CEBOI CHUMMETPHH, ICHTPAILHOW CUMMETPHH,
IOBOPOTA, TOMOTETHUH.

Hoxa3zvieams TEOPEMBI: O CBOWCTBAX
napauIeIbHOTO TIEPEHOCa, OCEBOM CHMMETPHH,
[EHTPaIbHOW CHMMETPHH, IIOBOPOTA, TOMOTETHH,
00 OTHOIIEHNH TUIONIA/IeH MOA0OHBIX
TPEYTOJILHUKOB.

IIpumensamo n3ydeHHBIE ONPEEIICHHS, TEOPEMBI
1 (GOpMYJIbI K PEUICHHIO 3a1a4

6 | IloBTOpenue n 4
CHCTeMaTH3aIHs
y4eOHOro
Marepuaia

7 Juarnoctuueckue | 1
pabots! (IKP,
BIIP)

Kpurepun ouennBanus
1.Oyenka nucoMeHHbIX KOHMPOILHBIX PAOOM 00Y4AOWUXC NO MAMeMAmUKe.
OTBET OIICHUBACTCS OTMETKOMN «5», €ClIu:

e paboTa BBHIMOIHEHA MOJHOCTHIO;

e B JIOTHYECKUX PACCYXKICHUSX U OOOCHOBAHUH PEIICHUS HET MPOOETIOB M OMINOOK;

e B pEIICHUH HET MAaTEeMaTUYECKUX OIMMUOOK (BO3MOXHA OJHA HETOUYHOCTb, OMKCKA, KOTOpas HE
SIBJIICTCS CJICACTBHUEM HE3HAHWSI HJTM HEIIOHUMaHUS YIeOHOTO MaTepuaia).
OTMETKA «4» CTaBUTCA B CIEIYIONINX CIyJasX:

e paboTa BBITIOJHEHA MTOJTHOCTHI0, HO 000CHOBAHUS IIArOB PEIICHUS HEJOCTATOYHBI (€CITH YMEHHE
000CHOBBIBATh PACCYKIEHUS HE SIBISLIOCH CIICIIUATBHBIM O0BEKTOM MPOBEPKH);

e JIONMYIIEHBI OJ[HA OMMOKA UK €CTh JABA — TPU HEA0UETA B BBHIKIIAJIKAX, PUCYHKAX, YEPTEKAX WIIH
rpadukax (eciau 3TH BHIBI Pa0OT HE SBISUIUCH CTICUATBHBIM 00BEKTOM IPOBEPKH).
OTMETKA «3» CTaBHUTCS, €CIIH:




JOMyIIEHO OoJiee OAHOM omMOKU UK 6oJee ABYX — TPEX HEIOUETOB B BBIKJIAAKAX, UEPTEXKaX UIIH
rpadukax, Ho o0yyaromuics 061aasaeT 00s13aTeIbHBIMI YMEHUSMHU T10 TIPOBEPSIEMOM TeMe.
OTMETKA «2)» CTaBUTCSI, €CIIU:
JOMYIIEHBI CYIIECTBEHHbIE OIIMOKH, TOKa3aBIlINe, YTO 00yJaromuiics He o0safgaeT 00s3aTeTbHbIMU
YMEHUSIMH 110 TAHHOM TEME B IMOJHON Mepe.

Otmetka «1» craButcs, ecnu: paboTa MoKasaja IMOJIHOE OTCYTCTBUE Y YUallerocs —00s3aTeIbHbBIX

3HAHWUH U YMeHI/Iﬁ 110 HpOBCpHCMOfI TEMEC UJIHM 3HAYUTCIIbHAA 4acCTh pa6OTI>I BBITIOJIHEHA HE
CaMOCTOATCIIbHO
2. Ouemca YCNIHbLX Omeemos 06yqai0u;uxc;z no mamemamuke

OTBET OLICHUBAETCSI OTMETKOM «S», €CIIN YUEHHUK:

MIOJIHO PAaCKPBLI COiepKaHUe MaTepHraia B 00beMe, PeyCMOTPEHHOM ITPOrpaMMOi U y4eOHUKOM;
U3JI0’KUJI MaTepUall TPaMOTHBIM SI3bIKOM, TOUHO MCIIOJIb3YsI MATEMaTHYECKYI0 TEPMUHOJIOTHIO U
CHUMBOJIUKY, B OIPE/IeJICHHON JIOTHUECKOM MOCIeI0BaTeIbHOCTH;

MIPABWJIBHO BBITIOJTHUII PUCYHKH, YUEPTEIKH, TPAPUKHU, COMTyTCTBYIOIIUE OTBETY;

MOKa3ajl yMEHUE WILIIOCTPUPOBATh TEOPUIO KOHKPETHBIMU MTPUMEpPaMU, IPUMEHSThH €€ B HOBOM
CUTYAIIMH TPU BBHIOJTHECHUH MPAKTUYECKOTO 3a/JaHus;

MIPOJIEMOHCTPHUPOBAN 3HAHUE TEOPUU paHee U3yUEHHBIX COMMyTCTBYIOIIUX T€M, CPOPMUPOBAHHOCTD U
YCTOMYMBOCTh UCTOIB3YEMBIX IPU OTBETE YMEHHI 1 HABBIKOB;

OTBEYaJ CaMOCTOSTENbHO, 6€3 HABOSIIIMX BOMPOCOB YUUTES,

BO3MO>KHBI OJTHA — JJB€ HETOYHOCTH IPU OCBELLIEHUH BTOPOCTEIIEHHBIX BOIIPOCOB WJIM B BHIKJIAJIKAX,
KOTOpBIE€ YUEHHUK JIETKO UCIPABHII TOCIIE 3aMEYaHUs] YUUTETIS.

OTBeT OLIEHUBAETCS OTMETKOH «4», €CIIN y/I0BJIETBOPSIET B OCHOBHOM TPEOOBaHUSIM Ha  OLIEHKY «5»,

HO ITpHU 3TOM UMECT OAWH U3 HCAOCTATKOB:

B M3JIOKCHUU JOMYIIEHBI HEOOBIIHE MTPOOLITBI, He UCKA3HUBIIIEE MATEMATHUECKOE COACPKAHHE
OTBETA;
JOMYIIEHBI OJITMH — JIBa HEJIOUETAa MPU OCBEIIICHHUH OCHOBHOT'O COICPKAaHUS OTBETA, UCITPABICHHBIC
MOCJIe 3aMeYaHusl YUUTEJIS;
JOTYIIEHbI OITMOKa MiIn Oosiee IBYX HEAOUYETOB MPH OCBEIIEHUH BTOPOCTEIICHHBIX BOIIPOCOB MJIH B
BBIKJIaJIKAX, JIETKO UCIIPABJIEHHBIE MOCIIE 3aMEUaHUS YUUTEIIA.
OtMmeTka «3» CTaBUTCS B CJICNYIONINX CIIydasK:
HEMOJIHO PAaCKPBITO COAEpKaHNe MaTepuana (CoaepKaHue U3NI0KEeHO pparMeHTapHO, HE BCEeraa
MIOCJIEZI0BATEIBHO), HO TTOKa3aHO 00111ee MOHMMaHuE BONPOCca U IPOAEMOHCTPUPOBAHbl YMEHNUS,
JIOCTATOYHBIE /IS YCBOCHHSI POTPAMMHOT0 MaTepuana (onpeaeneHsl « TpeboBaHusIMH K
MaTeMaTUYeCKOU MOJATOTOBKE 00YUYAOIIUXCS» B HACTOSIIEH MpOrpaMMe 10 MaTEMaTUKE);
HMMEJHCh 3aTPyIHEHUS WIH JOMYIIEHbI OITHOKH B ONPEIEICHUN MaTeMaTHUECKO TEPMUHOIIOTHH,
YepTeKax, BBIKIAAKAX, UCTIPABIICHHBIE TIOCIE HECKOJIBKUX HABOISAIIUX BOIPOCOB YUUTEIS;
YUYEHHK HE CIIPaBUJICS C MPUMEHEHUEM TEOPUHU B HOBOM CUTYAIMH MPU BBITOJIHEHUH MPAKTUYECKOTO
3a/IaHMs], HO BBITIOJIHWJI 33JJaHUs 00513aT€TbHOTO YPOBHS CIIOKHOCTH T10 TAHHOU TEME;
MIPU AOCTaTOYHOM 3HAHUU TEOPETUUYECKOI0 MaTepuasa BhIsIBJI€HA HEIOCTATOUHAS
c(hOpMHUPOBAHHOCTH OCHOBHBIX YMEHU 1 HABBIKOB.

OTMmeTKa «2» CTAaBUTCS B CIICAYIOIINX CIydasK:
HE PacKpbITO OCHOBHOE CO/Iep KaHNe yueOHOro MaTepHara;
oOHapy»XEeHO HE3HAaHWE YUYSHHUKOM OOJbIIeH niiu HanOoliee BAXKHON YacTH yueOHOTro MaTepuana;
JOTYIIEHBI OITUOKU B OMIPEICIICHUN TTOHATHN, TTPH HUCTIOIB30BaHUN MaTEMaTHIECKOM
TEPMHUHOJIOTHH, B PUCYHKAX, YepTekaxX WK rpadukax, B BEIKIAJAKaX, KOTOPbIC HE HCIIPABICHBI
MOCJI€ HECKOJIBKUX HABOJSIIIUX BOMTPOCOB YUHUTEIIA.

Otmetka «1» cTaBUTCS, €CITU: YYSHUK OOHAPYKIII TOJTHOE He3HAHNE U HETIOHUMaHUE U3y4aeMOro

yqe6Horo MaTcpHrajia UJid HE CMOT OTBETHUTb HHU Ha OAWH M3 MMOCTABJICHHBIX BOIIPOCOB 110 U3y4YaCMOMY

Marcpualy.

OOmas knaccudukanus ommooK.
[Ipu onieHKe 3HAHMI, YMEHUN U HABBIKOB 00YUaIOIINUXCS CIEAYET YUUTHIBATh BCE OIMOKHU (TpyObIe U
HerpyOble) U HeTOUETHI.

['pyOBIMH cUNTAIOTCS OITNOKH:
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HE3HAHHUE OMPE/ICIICHNUs] OCHOBHBIX TIOHSITHH, 3aKOHOB, IPABUJI, OCHOBHBIX TOJIOKEHHUI TEOPHH,
He3HaHue (GopMYyII, OOIICTIPUHATHIX CHMBOJIOB 0003HAUCHUN BEIMYUH, SIUHUI] UX U3MEPECHHUS,
HEe3HAHUE HAMMEHOBAHHI CTUHUI] U3MEPEHHUS;

HCYMCHUC BBIACIIUTL B OTBCTC I'NIABHOC,

HEYMEHHE MPUMEHSTh 3HAHUS, AITOPUTMBI [UTs PEIICHHS 3a/1a4;

HCYMCHUC [€JIaThb BLIBOJAbLI U 0606L[ICHI/I$I;

HEYMEHHUE YHTaTh U CTPOMTH IpaduKu;

HCYMCHUC IMOJIL30BATHCA ICPBOUCTOYHUKAMU, y‘-Ie6HI/IKOM U CIIpaBOYHUKAMMU

MOTePsl KOPHS WIIK COXPaHEHUE TOCTOPOHHETO KOPHS;

oTrOpaceiBaHue 0€3 0OBSICHEHUN OJTHOTO U3 HHX;

pPaBHO3HAYHBIC UM OIIHOKH;

BbIYUCIIUTCIIBHBIC OIJ_II/I6KI/I, €CJIN OHU HC SABJIAKOTCA OHHCKOﬁ;

JIOTUYECKUE OIUOKH.

K HerpyObiM ommlOkam ciieyeT OTHECTH:

HETOYHOCTH (DOPMYIUPOBOK, ONPEICIICHUH, TOHITUH, TCOPH, BEI3BAaHHASI HETIOJIHOTOM OXBaTa
OCHOBHBIX IIPU3HAKOB OIPEIEISICMOT0 TTOHITHSI T 3aMEHOM OJTHOTO - IBYX W3 ATUX MPU3HAKOB
BTOPOCTETIICHHBIMU;

HETOYHOCTH IpauKa;

HEPaIMOHAIBHBIA METO PEIICHHS 33]Ja4l HIIM HEJJOCTATOYHO MPOyMaHHbIH IJIaH OTBETa
(HapyIIeHue JIOTUKH, TOJIMEHA OTJEIBbHBIX OCHOBHBIX BOITPOCOB BTOPOCTEIICHHBIMH);
HEpaIMOHAIBHBIC METOIBI PA0OTHI CO CIIPABOYHOMN M JJPYTOM JIUTEPATYPOIA;

HEYMCHHE PeIIaTh 3aa9, BHIOIHITH 3a/IaHUs B 00IIIEM BHIC.

Henoueramu saBisiroTCS:

HEepalMOHAJIbHbIE IPUEMBI BHIYUCICHUHN U IPE0Opa30OBaHUI;
HeOpeKHOe BBIMOJIHEHHE 3aMKucei, YepTekei, cxeM, rpaguKoB.

YPOBHI/I MOATOTOBKM YYAIIIUXCH U KPUTCPUHA YCHICIITHOCTH Oﬁyqe}mn mo

MaTEeMaTHKE.
YpoBHHu Ouenka Teopus IIpakTuka
1. Y3HaBaHue «3» Pacro3HaBathk 00BEKT, YMETh BEIIOIHATH
Anropurmuyeckas HaXOJUTh HYKHYIO 3aJaHus 1o o0pasiy,
JESTENIBHOCTD C ¢bopmyiy, NIpU3HAK, Ha HETIOCPEICTBEHHOE
MIOJICKa3KON CBOMCTBO U T.[. npuMeHeHue popmy,
IIPaBWJI, UHCTPYKLUHI U
T.J.
2. BocipousBenenune | «4» 3HaTh GopMyIMpOBKU YMmetb paboTats C
AnropurMuuecKas BCEX MOHATUH, UX y4eOHOil U cripaBOYHOU
NesITeNIbHOCTh 0e3 CBOMCTBA, IPU3HAKH, JUTEpaTypoi,
MOJICKa3K1 (bopMyIIbL. BBITIOJHSATH 3aJaHMUs,
Tpedyrommue
YMeTrhb BOCIPOU3BECTH
HECJIOKHBIX
JI0Ka3aTeNIbCTBA, BBIBOIBI, .
npeoOpa3oBaHuii ¢
yCTaHaBJIUBATh
IIPUMEHEHUEM
B3alMOCBSI3b, BBIOUPATH
M3y4aeMoro MaTtepuana
HY>KHOE ISl BBITTOJIHEHUS
JTAHHOTO 3aJlaHus
3. llonumanue «S» Jlenatsb jtoruueckue YMmers NpUMEHSATh
JlesITenbHOCTD MIpU 3aKJIFOUYEHHUS, COCTABIATh | IOJY4YEHHbIE 3HAHUS B
OTCYTCTBHH SIBHO aJITOPUTM, MOJEIIb Pa3IMYHBIX CUTYalUsAX
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BBIPAKEHHOTO
aropuT™Ma

HECJIOKHBIX CUTyallui

BeIIOJIHATL 3a1aHUS
KOMOWHHUPOBAHHOTO
Xapakrepa,
co/iepKaIInX
HECKOJIbKO MOHSITHIA.

4. OBiaanenue
YMCTBEHHOM
CaMOCTOSITENIbHOCTBIO
TBopueckas
UCCIIeIOBATENbCKAs
NEeSITeIbHOCTh

«5»

B coBepuieHcTBE 3HATH
W3Y4YEeHHBIN MaTepuall,
cBOOOIHO
OpPUEHTUPOBATHCS B HEM.

Hmetn 3HaHHA U3
JOMOJHUTEIBHBIX
HCTOYHUKOB. Biagers
OTepaALMSIMU JIOTHYECKOTO
MblieHus. CocTaBJsiTh
MOJIeJTb JTF000H CUTYaITUH.

YMeTb IpUMEHSTh
3HaHMA B JIIOOOH
HECTaHAAPTHOU
CUTYyaIlUH.
CamMocTosITeJILHO
BBLINIOJIHATH
TBOPYECKHE
HCCIICA0BATCIILCKIE
3amans. BeImoJHATL
byHKIIUN
KOHCYJIbTaHTA.
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