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IMosicHuTeabHAA 3aIIMCKA

JlanHass mporpamMma KpyKKa TMpelHa3HadeHa i oOydarommxcs 9-X KiaccoB 00Ieo0pa3oBaTeIbHBIX
yapexXJIeHn W paccuntaHa Ha 34 waca. OHa mpeaHa3HaueHa s TMOBBIMEHAA 3()()EKTHBHOCTH TOATOTOBKH
oOydaromuxcs 9 kinacca K OCHOBHOMY T'OCYJapCTBEHHOMY 3K3aMEHY 10 MaTeMaTHKE 3a KypC OCHOBHOMW IIKOJBI U
NpeyCMaTPUBAET UX MOJATOTOBKY K JalibHelIIeMy 00yIeHHUIO B CpeTHEH MIKOJIe.

[Tporpamma kypca paccuurtana Ha 34 yaca (luac B HEIeI0) U COCTaBJIEHA HA OCHOBE CIIEAYIOLIUX
HOPMAaTHUBHO-TIPABOBBIX JIOKYMEHTOB:

o OecnepanbHblii 3akoH 0T 29.12.2012 Ne 273-®3 «OO6 obpazoBanuu B Poccuiickoit ®enepanum
(pemakmms ot 31.12. 2014 r. ¢ usmenenusimu ot 06.04.2015 ) ;

e [Ipukaz MunucrepctBa [IpocBemenus Poccuiickoit ®eneparuun ot 31.05. 2021 1. Ne 287  «O6
YTBEPXKICHUH  (DeJepallbHOTO  TOCYIapCTBEHHOIO  00pa30BaTEbHOTO CTaHJapTa OCHOBHOIO
obmiero oOpa3oBaHUs»

e [Ilucemo MunucrepcrBa mpocBenienuss Poccun ot 05.07.2022 Ne TB-1290/03 «O nHampaBieHUH
Meroan4eckux peKOMEHIALMIN;

e OcHoBHas oOpa3oBaTeNbHas MporpaMMa OCHOBHOro o6miero ob6paszoBanuss MBOY «/lexypoBckas
COlIlly;

e VYuyeOHBIN IUIaH BHEYPOUHOU AesTenbHOCTH Ha 2022-23 yueOHBIN IO

[MporpamMma couetaetcs ¢ moObiM YMK, pekoMeHZOBaHHBIM K HCIOJIB30BAaHHIO B 00pa30BaTebHOM
npouecce. [IporpaMma 31eKTUBHOrO Kypca cOrjlacOBaHa ¢ TPeOOBAaHUSIMH T'OCYAApCTBEHHOIO 00pa3oBaTENbHOIO
CTaHJapTa U COAEPKAHUEM OCHOBHBIX IIPOrPaMM Kypca MaTeMaTHKA OCHOBHOM IIKOJIBI.

[IporpaMmMoii MIKOTHHOTO Kypca MaTEMAaTHKH HE MPEILyCMOTPEHBI 0000IICHNE W CHCTeMAaTH3aIusl 3HAHUN 110
Pa3IUYHBIM pa3jieiiaM, MOJyYSHHBIX YJalldMUCS 3a BeCh mepuoj oOyueHus ¢ 5 mo 9 kiace. Kpyxkok «30panHbie
BOIPOCHI MATEMAaTHUKI» IMO3BOJIMT CUCTEMATU3UPOBATh U YIUIYOUTh 3HAHUS YUaIUXCS 110 Pa3IMYHBIM pa3jienaM Kypca
MaTeMaTHKH OCHOBHOM IIKOIEI (apuMeTHKe, anredpe, CTATUCTHKE U TEOPUH BEPOATHOCTEH, reoMeTpun). B nanHOM
Kypce TaKKe pacCMaTPUBAIOTCS HECTAaHJIAPTHBIC 33JJaHMsl, BBIXO/IAIIME 32 PAMKHU IIKOJIBHON MPOrpaMMsbl (Tpauku ¢
MOJIyJIeM, KyCOYHO-3a/IaHHbIe (YHKIIMH, PEelleHHe HECTAaHAAPTHHIX YPaBHEHHWU W HEPABEHCTB W JIp.). 3HAHUE ITOTO
MaTrepuaia i yMEHUE €r0 MPUMEHSThH B MTPAKTUYECKOMN JESITEIILHOCTH TTO3BOJIUT IMTKOIHFHUKAM PEIIaTh Pa3HOOOpa3HBIE
3aJ1a4¥ Pa3jIMYHON CIIOKHOCTH U TIOJTOTOBUTHLCS K YCIIEIIIHOH Ccllaue dK3aMeHa B HOBOU (popMe HTOrOBOH aTTeCTallHH.

Kaxnoe 3ansTHE, @ Tak)Ke BCE OHU B II€JIOM HAIIPaBIIEHBI HA TO, YTOOBI Pa3BUTh MHTEPEC MIKOJIBLHUKOB K NMPEIMETY,
MO3HAKOMHUTH MX C HOBBIMH HMJCSIMH M METOAAMH, PACIIMPUTH MpPEICTABICHHE 00 M3y4yaeMOM B OCHOBHOM Kypce
Marepualle, a TIIaBHOE, pACCMOTPETh UHTEPECHBIE 3aJaUH.

OTOT Kypc npeajaraeT y4arnuMcsl 3HaKOMCTBO ¢ MAaTEMaTHKON KakK ¢ OOIIEKyJIbTYPHOH LIEHHOCTBIO, BBIPAOOTKOM
MOHUMAaHHUSI KIMH TOTO, YTO MaTeMaTHKa SIBJSIETCS HHCTPYMEHTOM IMO3HAHUS OKPYKAIOIIET0 MUpa U CaMoro cedsl.

Eciin B m3ydeHWM NpenMeTOB €CTECTBEHHOHAYYHOTO IMKJIA OYEHb BaKHOE MECTO 3aHHMAaEeT JKCIIEPUMEHT U
MMEHHO B IPOLIECCE IKCIIEPUMEHTa U OOCYXICHHUS €ro OPraHu3alid U Pe3yJIbTaTOB (POPMHUPYIOTCS U Pa3BUBAIOTCS
HMHTEpECHl YUYCHUKA K TaHHOMY IpeIMETy, TO B MaTeMAaTHKE 3KBHUBAJICHTOM SKCIIEPUMEHTA SBIISIETCS PEIICHUE 3a7ady.
CoOCTBEHHO BECh KypC MaTeMaTHKH MOXET OBITh IOCTPOEH W, KaK MPABUIIO, CTPOUTCS HA PEIICHUH PA3IUYHBIX IO
CTEIEeHN BaXHOCTH U TPYJTHOCTH 3a/1a4.

Llenasp : cucremarn3aius 3HaHUHU U crIOCOOOB JIEATETHHOCTH YUAIMXCS 10 MaTEMATHKE 338 KypC OCHOBHOM HIKOJEI,
HOATOTOBKAa oOydaromuxcs 9 kiiacca K OCHOBHOMY TOCYJapCTBEHHOMY 3K3aMEHY 110 MaTeMaTHKe. YCIelHas caada
OI'D, nepexon B 10 kiacc 1o BEIOpaHHOMY IPOQHITIO(TTPH HEOOXOJUMOCTH).

3apaum kypca:



obyyaiowue: (ghopmuposanue nosHagamerbHuIx u aoeudeckux YYJi)

dopmuposanue "0a3bl 3HAHUH" TI0 anredpe, FTeOMETPUN U PeaIbHON MaTeMaTHKe, II03BOJISIOMICH
OecIpernsAaTCTBEHHO ONEePUPOBATh MATEMATUYECKUM MaTepHallOM BHE 3aBUCUMOCTH OT CIIOCO0a POBEPKHU

3HaHUMU.
Hay4uTs npaBUIIbHOM HHTEPIIPETAN CTIOPHBIX (DOPMYITHUPOBOK 3aJaHHN.
— Pa3BUTH HaBBIKU PEUICHUS TECTOB.

— Hayuuths MakcumanbHO 3¢ (eKTUBHO paclpenesaTh BpeMsi, OTBEJACHHOE Ha BBIOJIHEHUE 3a/IaHUsI.
— TloxnroroButsk k ycnemnoi caade OI'D mo MmateMaTuke.

pazeusaiowue: (opmuposanue pezynamuenvix YYJ[)

L4 YMCHHE CTaBUTh IIEPC/ co0oii 1eJib — HeJienojJaranue, Kak ioCTaHOBKY y‘IC6HOﬁ 3aJa4 Ha OCHOBC
COOTHECCHUA TOT'O, UTO YIKE€ U3BCCTHO U YCBOCHO yUalllUMCs, U TOT'O, UTO €11€ HECU3BCCTHO,

® [UIaHMPOBATH CBOIO PabOTY - MJIAHUPOBAHHKE — OIIPEJIEIICHHE ITOCIIEIOBATEILHOCTH IIPOMEXYTOUHBIX LIeNeH ¢
Y4eTOM KOHEYHOTO Pe3yJIbTaTa; COCTABICHHE TUIaHA U ITOCIIEJOBAaTEIbHOCTH ICHCTBHI;

® KOHTPOJIb B (opMe CIIMUEHUS crioco0a NEHCTBUS U €ro pe3ynbTaTa ¢ 3aJaHHBIM 3TaJOHOM C LIEJIBIO
0o0HapyKeHHsI OTKIIOHEHUH U OTIIMYHI OT 3TaJIOHA;

®  (OIEeHKA - BBIICICHUE U OCO3HAHUE ydyallluMCs TOrO, YTO YK€ YCBOEHO U UTO €IlE MOIJIEKHUT YCBOCHHUIO,
OCO3HAHME KaueCTBa U YPOBHS YCBOCHUS;

socnumamenvHule: (PopMUposarue KOMMYHUKAMUBHBIX U AuyHOCmHbIX Y V]])

® (opMHUpOBaTh YMEHHE CIIYIIATh U BCTYIATh B JHAJIOT;
®  BOCHUTHIBATH OTBETCTBEHHOCTb U AKKYPATHOCTb;

®  yYacTBOBAThH B KOJUICKTUBHOM OOCYX/IEHHH, IIPH 3TOM YUUTHCS YMEHHIO OCO3HAHHO U IPOU3BOJIBHO CTPOUTH
pedeBoe BhICKa3bIBAHUE B YCTHOW M MUCBMEHHOH (opme;

® CMBICJ000pa30BaHUE T. €. YCTAHOBJICHUIO YYalIUMHUCS CBSI3U MEXIY IIeJbl0 ydeOHOW NIesITeIbHOCTH U €
MOTHBOM, JPYTHMHU CIIOBaMH, MEXIY Pe3yJIbTaTOM-TPOIYKTOM YYEHHS, TOOYXKIAOMUM JIEATEIBHOCTh, U TEM,
paau 4ero oHa OCYIIIECTBISAETCS, CAMOOPTaHU3AIIHSL.

DyHKIUM Kypca

e  OpUEHTAalMS Ha COBEPILCHCTBOBAHME HABBIKOB MTO3HABATEIBHOM, OpraHU3allMOHHON NIEATEIbHOCTH;
° koMImeHcarnus HegoctatkoB 3YH mo maremaruke.

Metoas! u ¢popMbI 00yUeHHSA



Metonapl 1 GOopMBI OOYUECHHS ONIPEACIISIOTCS TPEOOBAaHUSIMH OOyUEHHUS, C YUETOM WHAUBUAYATbHBIX U
BO3PACTHBIX OCOOEHHOCTEH ydYalIuxcs, Pa3BUTHS U CaMOPa3BUTHS JIMYHOCTH. B CBS3M C 3THM OCHOBHEBIC
MMPUOPUTECTHI MCTOAWKU U3YUCHUA KypcCa:

o0y4eHHe uepe3 OMbIT U COTPYJHUIECTBO;

y4eT HHANBUIYaIbHBIX OCOOCHHOCTEH 1 MMOTPeOHOCTEeN yUaIuxcs;

MHTEPaKTHBHOCTH (paboTa B MalbIX IPYIIIAX, POJIEBbIE UTPhI, TPDEHUHTH, BHE 3aHATHH - METOJ POEKTOB);
JUYIHOCTHO - JESTENFHOCTHBIA M CYOBEKT — CYOBEKTHBHBIN Moaxoj (Oomplliee BHUMaHHE K JHYHOCTH
y4amierocs, a He LeJsIM yUHUTelsl, paBHOIPaBHOE UX B3aNMOJCHCTBHE).

Jns paboTel ¢ yyammuMmucs, 6€3yCcI0BHO, IPUMEHUMBI Takne (popMbl paboThl, Kak JeKuus u ceMuHap. [lommmo
9THX TPaJULIUOHHBIX (OPM PEKOMEHIYETCsl HCIONb30BaTh TaKKe MAMCKYCCHH, BBICTYIUIGHHS C JOKJIaIamH,
COJEPKALIMMHU OTUYET O BBIIIOJHEHWH WHAWBUAYAIBHOI'O MJIM I'PYIIIOBOrO AOMAIIHErO 3aJaHUsl WIH C COOOKIIAalaMH,
JOTONHSIFOIIUMH JICKIIMIO yuuTess. Bo3MOXHBI pasnuyHble OpPMBI TBOPUYECKOH paboThl ydamuxcs, Kak HampuMmep,
«3allUTa peHIeHUs», OTYET MO pe3yibTaTaM «IOUCKOBOW» padOThl Ha 0oOpa3oBaTelbHBIX caiiTax B MHTepHeTe 1O
yKazaHHOW TeMe. TakuM 00pa3oM, JaHHBIA Kypc HE MCKITFOYAET BO3MOKHOCTH MPOCKTHOH NEATEIHOCTH yUYaIIuXCS
BO BHEYPOYHOE BpeMsl. FITOroM Takoi IesiTeIbHOCTH MOTYT OBITh TBOPUECKUE PaOOTHI.

[Ipennaraemslii Kypc sIBISieTCS pa3BUTHEM CHCTEMBI paHee MPUOOPETEHHBIX MPOTPAMMHBIX 3HAaHWH, €ro LEelb -
CO3/1aTh LIEJIOCTHOE MPEACTABICHNUE O TEME U 3HAYUTEIBHO PACIIUPUTh CIIEKTpP 3ajay, MOCHIBHBIX A ydyamuxcs. Bee
CBOWCTBa, BXOAALIME B KypC, MU MX [OKa3aTeJbCTBA HE BBI3OBYT TPYOHOCTH Yy YydYalluxcsi, T.K. HE coAepKar
TPOMO3JIKMX BBIKIAJOK, a KaXJI0€ Ipenplayliee TOTOBUT mociexayomee. [Ipu Hampapisiomed poiau y4uTens
IIKOJIBHUKU MOTYT CaMOCTOSITENIbHO CPOPMYIHPOBATh HOBBIE AJISI HUX CBOMCTBA M Ja)ke Jl0Ka3aTh uUX. Bce momkHO
pacronaraTb K CaMOCTOSITEIbHOMY IIOMCKY M TOBBIIIATH MHTEPEC K M3ydeHHIo npeamera. [IpencraBisis ydammmcs
BO3MOXHOCTh OCMBICIIUTH CBOWMCTBA M WX JOKa3aTeNbCTBA, YUYUTEIb Pa3BUBAaET T'€OMETPUYECKYIO MHTYHIHUIO, 0e3
KOTOPOI HEMBICIIUMO TBOPYECTBO.

Takum oOpa3oM, HporpaMma NPUMEHUMA IS PA3IMYHBIX TPYIN IIKOJBHUKOB, B TOM YHCJEC, HE HMEIOIINX
XOpoIIel MoAroToBKH. B 3TOM citydae, yduTelb MOXET Cy3uUTh TPEOOBAaHUS W MPEMJIOKUTh B KAaUECTBE JAOMAITHUAX
3aJlaHUM CO3/IaHUe TBOPYECKUX PadOT, MPU ATOM Y JETeH pa3BUBACTCS UHTYUTHBHO-ACCOIMATUBHOE MBIIIJICHHE, YTO
HECOMHEHHO, TIOMOKET UM IPH BBIOJIHEHUH 3aaanuid OI'D.

OcHOBHast (QyHKLUS Yy4YUTeNds B JAHHOM KYypCce€ COCTOUT B «CONPOBOXAECHUHU» YyYalllerocs B €ro
MO3HABATEJILHOM 1€ATEIbHOCTH, KOPPEKIMH paHee MoIy4eHHbIX yyammmucs 3YH.

HJIaHI/IpyeMbIe pe3yjibTaTbl 0OCBOCHUS KypcCa

HHaHI/IpyeMBIe PE3YyIbTAThI O6y‘{€HI/IH OTpaXaroT CICAYIOMINUC YCThIPE KATCTOPUHN MMO3HABaTEILHOM 00IacTH:

3HaHNe/MOHNMAaHHe:

BJIaJICHWE TEPMHUHOM; BIAJCHHE pPa3NUYHBIMH OKBUBAJICHTHBIMHM TPEACTaBICHUAMU (HAmpuMmep, UHCTA);
pacriosHaBaHue (Ha OCHOBE ONPEAEICHUI, U3BECTHBIX CBOMCTB, C(OOPMHUPOBAHHBIX NPEACTaBICHH); UCIOIb30BAaHHE
Pa3IMYHBIX MATeMaTHYECKHX SI3BIKOB (CHMBOJIMYECKOTO, TpaduyecKkoro), mepexoa OT OJHOTO s3bIKAa K JAPYroMy;
WHTEpIpETaLys.

YMeHHe NPUMEHUTD AJITOPUTM

HCIIOJIB30BAHUEC (bOpMy.]'H:I KaK aJropurma BLI‘lHCJ'IeHHfI; IMPUMCHCHUC OCHOBHBIX IPaBUJI ).'[ef/iCTBI/Iﬁ C 4YucCJiaMu,
aJ'IFe6paI/IT-IeCKI/IMI/I BBIPpAXXCHUAMHU, PECIICHNUE OCHOBHBIX TUIIOB ypaBHeHHﬁ, HEPABCHCTB, CUCTEM, 3a1ay.

YMeHHe peliuTh MATEMATHYECKYIO 3a1a49YV:




3aJ]aHus, TIPH PEIICHUN KOTOPBIX TpeOyeTcs MpUMEHEeHNe (aKTyar3alus) CHCTEMBI 3HAHHI; IpeoOpa3oBaHue CBSI3CH
MEXJIy U3BECTHBIMU (PaKTaMu; BKIIOYCHHUE M3BECTHBHIX MOHSTHIA, MPUEMOB M CIIOCOOOB PEIICHUS B HOBBIC CBS3U U
OTHOIIICHUS, YMEHHE PACcIO3HATh CTAHJAPTHYIO 3a/1a4y B MI3MEHEHHOH ()OPMYITHPOBKE.

IIpuMeHeHNEe 3HAHUH B JKM3HEHHBIX, PeaAJbHbIX CHTYAIUSIX .

3agaHus, GOPMYIMPOBKA KOTOPBIX «OOJNEUYEHa» B MPAKTUYECKYIO CHUTYallMIO, 3HAKOMYIO ydalluMcs U OJHM3KYyI0 HX
JKU3HEHHOMY OIIBITY.

HarypanbHble unciaa. [poou. PaunonanbHble yuciaa

BreINyCKHHMK HAYYNUTCS:

* IOHUMATH 0COOECHHOCTHU JIECATUYHOM CHUCTEMBI CUHUCJICHHA,
¢ OIEpUPOBATH NOHATUAMHU, CBA3AHHBIMHA C NCJIMMOCTBIO HATYPAJIbHBIX YUCEII;

* BBIpAXKAaTh YMCIIA B SKBHBaJICHTHBIX (hopMax, BEIOMpas HamOojee MOJXOSIIYI0 B 3aBHCUMOCTH OT KOHKPETHOM
CUTYallNH;

¢ CpaBHUBATH U YIIOPAAOYMUBATH pallMOHAJIbHBIC YU CJIA;

* BBINOJHATH BBIUMCIIEHHS C PAallMOHAIBHBIMHU YHCIAMH, COYETas YCTHbIE M MUChMEHHbIE MPHEMBI BBHIYHUCICHMH,
NPUMEHEHHUE KaJIbKYJIITOPA,;

¢ UCIIOJIB30BAaTh MOHATUA U YMCHHSA, CBA3AHHLIC C MPOMOPUHUOHAIBHOCTHIO BCJIMYUH, MMPOLCHTAMU, B X0J1€ PCHICHUA
MaTEMAaTUYCCKUX 3a1a4 U 3a4a4 U3 CMEKHBIX IMPEAMETOB, BBITIOJIHATE HECIOXKHBIC ITPAKTUICCKUEC paC‘IéTBI.

BbanCKHuK NOAYYUN BO3ZMONCHOCD .

* NO3HAKOMUMbCA C NOZUYUOHHBIMU CUCMEMAMU CYUCTIEHUS ¢ OCHOBAHUAMU, omaudHbiMu om 10;
* yenyoumo u pazeums npeoCcmagienus 0 HamypanbHbIX YUCIAX U CBOUCMBAX 0eUMOCMU,

* HAYNUMBCA UCHONIL308AMb HPUEMDL, DAYUOHATUSUPYIOWUE GbIYUCIEHUS, NPUOOPECmU NPUBLIYKY KOHMPOAUPOEAMb
BbIYUCTIEHUSL, BLIOUPAS NOOXOOAWUL 0151 CUTY AYUU CHOCOOD.

JleicTBUTEIbHbIE YHCJIA

BrlnyckHHK HayunTCS:

¢ UCIIOJIb30BaTh HAYAJIBHBIC ITPEACTABJICHUSA O MHOKECTBE I[CflCTBHTCHBHBIX YHUCCII,
¢ OIICpHPOBATH IMOHATUCM KBAJIPATHOI'O KOPHS, IPUMCHSATH €0 B BBIYUCJICHUAX.

Bbll’lVCKHMK noay4unt 603MOMCHOCNb.

* paszeumos npedcmaeﬂenue O HUucjie u 4Yucioevlx cucmemax om HamypaibHblX 00 OellcmeUmMebHbIX uucei, o0 poju
BLIYUCTCHULL 8 npakmuke,

* pazeumo U Y2ryoumov 3HaHUsL 0 OeCAMUYHOU 3aNUCU 0eUCMEUMEeNbHBIX Yucel (nepuodudeckue U Henepuoouyeckue

opobu).
HN3mepeHusi, npudIM:KeHH s, OLeHKH

BI)IHVCKHI/IK Hay4YHUTCA:




® MCIIOJIB30BaTh B XOA€ PCIICHUA 3aaa4 3JICMCHTAPHBIC MTPEACTABIICHUA, CBA3AHHBIC C HpI/I6JII/I)KéHHI>IMI/I 3HAYCHUAMU
BCIINYMH.

Bbll’lVCKHuK noay4unt 603MOMNCHOCNb.

® NOHAMb, 4YNO 4YUucjioevle aaHHble, Komopbie UCnojlb3yromcs ons xapakmepucmuku 00beKmMos OKpYyotcaroujeco mupa,
AGNAIONCA npeumyuecmeeHno npu6ﬂu9fCéHHblMu, umo no 3anucu I’lpu6flll9f€éHHle 3HaU€H1/l1/7, codep:)fcau;uxc;z 8
MHd)OpMal{uOHHblx UCMOYHUKAX, MOJNCHO cydumb O nocpeutnocmu npu6ﬂu9fcenuﬂ;

* NOHAMb, YMO NOSPEUHOCHb PE3YIbMAMA SbIYUCTEHUN OONNCHA ObIMb COUSMEPUMA C NOSPEUIHOCIBIO UCXOOHBIX
OAHHbIX.

Aare0panvecKue BbIPasKeHHS

BreIinyckHuK HayunuTCS:

* OIEpUPOBATH TOHATHSMH «TOXIECTBO», «TOXKIECTBEHHOE IpeoOpa3oBaHMe», peIIaTh 3a/add, COAEpIKAIINe
OyKBeHHBIE JaHHBIC; pabOTaTh C HOpMyITaMu;

® BBIIIOJIHATH Hp606paSOBaHI/I$I BBIan(eHHﬁ, coAepiKalux CTEICHU C LEJIBIMUA IMOKa3aTECIAMU U KBaAPaTHBIC KOPHU,

¢ BBINIOJHATH TOXKIACCTBCHHBIC HpeO6p2130BaHI/ISI panroHaJIbHBIX BI)Ipa)KeHI/Iﬁ Ha OCHOBC IIpaBHUJI ILCI;'ICTBI/II}'I Haxg
MHOTOWICHAMH H aNTre0pandecKiuMH JPOOIMU;

¢ BBIIIOJIHATDH Pa3IO’KEHUE MHOT'OYJICHOB HAa MHOKHUTEIIN.

Boinycknux nonyuum 603moxicHOCHb HAYYUMbCSL:

* BBINONIHAMb MHO2OULA208bIE NPEOOPA30BAHUS PAYUOHATILHBIX GbIPANCEHUL, NPUMEHSS. WUPOKUL HAOOp noco608 u
npuémos;

* NPUMEHSIMb MONCOECMBEHHbIE NPeoOPA308anUsl OIS PEUEHUs 3a0at U3 PA3TUYHBIX PA30eno8 Kypca (Hanpumep, O
HAX024COeHUs HaubOoIbULe20/HAUMEHbULE20 3HAYEHUSL BbIPANCEHUSL).

YpaBHenns

BrInyckHuK HayunuTCS:

* pemiaTb OCHOBHBIE BBl PALMOHANBHBIX YPaBHEHUH C OJHOM NEPEMEHHOM, CHCTEMBI JIByX YPaBHEHHMH C IBYMS
TIEPEeMEHHBIMH;

* MMOHMMATh ypaBHEHHE KaK BaXHEWITYI0O MATEeMAaTUYECKYIH0 MOIEIb JUIS OMHCAHUS W U3ydeHHUS Pa3HOOOpa3HBIX
peaNbHBIX CUTYaIU, peliaTh TEKCTOBBIC 334 aJireOpandecKuM METOI0M;

* IPUMEHATh TIpadUUecKUe NPEACTABICHUS AJsl UCCIENOBAHUS ypaBHEHHWH, HCCIEIOBAHUS M PELICHUS CHUCTEM
YPABHEHUH C IBYMSI IEPEMEHHBIMH.

Bbinycknux noayuum 603moicHocmy.

* 0671a0emb CNeYUaNbHLIMU NPUEMAMU PeUleHUsl YDAGHEHUL U CUCTNEeM YPAGHEHUIl, Y8EPEHHO NPUMEHAMb annapam
VPaGHeHUll 0I5l peuietus pasHooOPasHblx 3a0ay U3 MAMeMamuKy, CMEICHbIX NPEeOMemos, NPaKmuKuy,

* npumensmv epaguueckue npeocmasnienus Ons UCCIe008aAHUS YPAGHEHUU, CUCMEM YPAGHEHUN, COOEPHCAUJUX
byxeenHbvle KO puyuenmoi.

Hepagencria



BEhINTYCKHHUK HAYyYHTCS:

¢ INOHUMATb U NPHUMCHATbL TCPMUHOJIOTUIO W CHUMBOJIUKY, CBA3aHHBIC C OTHOLICHUEM HCEPAaBCHCTBA, CBOMCTBa
YHCJIOBBIX HCPABCHCTB,

* pelaTh JUHEWHbIC HEPABEHCTBA C OJHON MEPEMEHHON M MX CHUCTEMBbI; pellaTh KBaJpaTHbIE HEPABEHCTBA C OMOPOM
Ha rpaduUecKre IpeaCcTaBIeHIS,

* MPUMEHSITH anmapaT HEPaBEHCTB ISl PEIISHUS 3a/1a4 U3 Pa3TUIHbIX Pa3/IeoB Kypca.

Bbinycknuk nonyuum 603moxicHOCHb HAYYUMbCSL:

* PA3HOOOPA3HBIM NPUEMAM  OOKA3AENbCNBA HEPABEHCME, VBEPEHHO NPUMEHAMb aAnnapam HepaseHcmes Ol
peuterus pazHooOPA3HbIX MAMEMAMUYECKUX 3A0ay U 3a0ay U3 CMENCHbIX NPEeOMemo8, NPAKMUKU,

* npuMeHams epaguueckue npeocmasnenHus O UCCIe008aHUS HEPABEHCME, CUCTHEM HEPABEHCME, COOEPICAUUX
OyKeenHble KO3 Puyuenmo.

OcHoBHbIe NOHATHA. YHcI0BbIe GyHKIUA

BrInyckHUK Hay4yuTCs:

¢ IIOHMMAaTh U UCIIOJIb30BaTh (I)YHKI_II/IOHaJ'ILHble TIOHATHA U A3BIK (TepMI/IHH, CUMBOJIMYCCKUC 0603H3.‘ICHI/I$I);

* CTpOUTH I'paMKH >JIEMEHTapHBIX (YHKIUM; HCCIENOBaTh CBOWCTBA YHCIIOBBIX (YHKLIUH Ha OCHOBE H3yYCHHS
MOBEICHUS UX IPa(UKOB;

* MOHMMATh (QYHKIHUIO KaK BAXHEWIIYI0O MaTeMaTHYeCKyl0 MOJENb IS OIWCAaHWS TPOIECCOB W SIBICHUH
OKpY’KaloIllero Mupa, MPUMEHATh (PYHKIMOHATIBHBIA SI3BIK JUIS OMMCAHMSI M HCCIICAOBAHUS 3aBUCUMOCTEH MEXIY
(U3NYIECKUMH BETHYHMHAMH.

Boinycknux nonyuum 603moxcHOCHb HAYYUMbCSL:

* NPOBOOUMb UCCAECO08AHUS, CEA3AHHblE C U3VHEeHUeM CBOUCME (QYHKYuUll, 8 MOM HUCie C UCNONIb308AHUEM
KOMIbIOmMepa, HA OCHOBE 2papuKos uzyuyeHHvIX QYHKYULl cmpoums 6oee ClodicHble epapuru (KycouHo-3a0antbvie, ¢
«BLIKOIOMBIMUY MOUYKAMU U M. 1.),

* UCNOB308AMb (PYHKYUOHATbHBIE NPEOCMABIEHUSL U CGOUCMBA (DYHKYULL Ol peuieHUsl MAmeMamu4eckux 3a0ay u3
PA3IUYHBIX pa30esios Kypcd.

YuciioBbie MOCIEI0BATEIbHOCTH

BrlnyckHUK Hay4yuTCs !

¢ IIOHMMAaThb U UCITI0JIB30BaTh A3BIK HOCJ'IGI[OBaTCJ'IBHOCTefI (TepMI/IHBI, CHMBOJIMYECKHEC 0603Ha'{€HI/IH);

* TNpHUMEHATh (OPMYINBI, CBsA3aHHbIE C apu(PMETHYECKOH W TeOMETPUYECKOW TporpeccHel, W ammapar,
c(OpMHPOBAaHHBIA TPHU U3yYEHUH IPYTHX pasleNoB Kypca, K PENIeHHI0 3a1a4, B TOM YHCJIE C KOHTEKCTOM W3
peabHOM KU3HU.

Bbinycknux noayuum 603moxicHOCHb HAYYUMbCAL.

* pewiamvb KOMOUHUPOBAHHblE 3aA0a4U C NPUMEHEHUeM QOpMYL Nn-20 WieHad U CYMMbl NepebiX N HIeHO8
apughmemuuecKkol u 2e0Mempuyeckoll npocpeccul, NPUMeHsisi Bpu SMoM annapam YpasHeHul U HePaGeHCmE,



* NOHUMAMb APUDMEMUYECKYI0 U 2eOMeMPUYECKyl0 NpOSpeccuio Kak QVHKYUU HAMyparbHO20 aApeyMeHma,
CBA3bIBAND  APUPDMEMUYECKVIO NPOSPECCUI0 € JUHEUHbIM POCHOM, 2eOMEMPUYecKyil0 — € IKCNOHEHYUATbHBIM
pOCmom.

OnucarejbHasi CTATHCTHKA

BEITyCKHHK HAYYHTCS HCIIOIB30BaTh HpOCTCﬁHIPIC CITOCOOBI npeaACTaBJICHUA U aHAJIN3a CTATUCTUYCCKUX JaHHBIX.

Bbll’lVCKHuK noaydum 603MOINCHOCMb npuo6pecmu nep@OH(ll{(lﬂbell‘i onblm opecaHuzayuu c6opa OAHHBIX npu

nposedenul OnpPoca 0OUeCmME8eHH020 MHEHUsL, OCYWeCMEISMb UX AHANU3, RPEOCMABIANb Pe3yIbmamsl ONPoCcd 8 UOe
maodauybl, OUASPAMMDL.

Cay4aiiHble cOOBITHSI H BEPOATHOCTH

BEITYCKHHUK HayYHUTCSI HAXOIUTh OTHOCHUTEJIbHYIO YaCTOTY U BEPOATHOCTD CHy‘I&ﬁHOFO COOBITHSL.

Bbll’lVCKHuK noayiunt 603MOICHOCNb npu06pecmu onvlm npoeeéenuﬂ CﬂyqaﬁHblx IKCnepumennos, 6 mom 4ducie c

NOMOWBbIO KOMNbIONMEPHO20 Modeﬂupoeanuﬂ, UHmepnpemayuu ux pe3yjaiobmamaoe.

Kom0unaropuka

BhINYyCKHHMK HAYYUTCS peniaTh KOMOMHATOPHBIC 3a]]a4l Ha HAX0XKICHUE YUCIIa 00hEKTOB UM KOMOWHAIINH.

Bulnycknuk nonyuum 603MONCHOCMb HAYYUMbCS HEKOMOPbIM CHeYUATbHbIM HPUEMAM DEUeHUsl KOMOUHAMOPHbBIX
3a0ay.

Haznaonan zeomempus

Buvinycknux nayuumcs:

* DACNO3HABAMb HA YepmednCax, PUCYHKAX, MOOeIAX U 6 OKpyycarwem Mupe WIOCKUe U NPOCMPAHCHEEHHblE
2eomempuyecKue gueypol,

* Pacno3HaA8amsv pas3gEPmMKU Kyoa, NPsamoy2oabH020 Napanilenenuneod, npasuibHoOU RUPAMUObl, YUTUHOPA U KOHYCA,
* cmpoums pazeEépmky Kyoa u npsamMoy20abHO20 NAPaLleNenuneod;

* onpeoenams no IUHEUHbIM PA3Mepam pazeépmiu huaypel IuHelHvle pasmepuvl Camoll huypsl U HA06OpPom;

* BLIYUCTIAMb 00LEM NPAMOY20IbHO0 NApaieNenuneod.

Bbll’lVCKHuK noay4unt 603MOMCHOCNb.

® HAYy4umuvCs 8blYUC/IANDb 00véMbl npoCmMpaHCneenHblx ceoMempuiecKux d)lxlé‘yp, COCMABIERHbLX U3 NPAMOY20/IbHbLX
napaﬂﬂeﬂenunedoe;

* yenyoums u paseums npeoCmasieHus 0 NPOCMPAHCIBEHHBIX 2COMEMPULECKUX Pueypax;
* HAYYUMbCS NPUMEHAMb NOHAMUE PAZGEPMKU 0I5l 6bINOTHEHUS, NPAKMUYECKUX PACUEMOE.
TI'eomempuueckue uzypo

Buvinycknux nayuumes:

® Nnolb306ambCsi A3bIKOM ceomempuu 0Nl ONUCAHUS npeaMemoe OKpyoicaroueco mupa u Ux 63duMHOCO
PAacnonoosiCerus,;



* pacro3HaBaTh 1 W300paXkaTh Ha YePTEKaX U PUCYHKAX reoMeTpruieckre GUrypbl 1 uX KOHGUTYpAIVIH;

* HaXOJIUTh 3HAUCHUS JUTHH JIMHCHHBIX 3JIEMCHTOB (PUTYP U MX OTHOIICHUS, TPaIyCHYI0 Mepy yriioB ot 0° mo 180°,
MIPUMEHSIS OTIPEIeTICHHISI, CBOMCTBA M MMPU3HAKA (DUTYD U UX DIIEMEHTOB, OTHOIIEHH (puryp (paBEeHCTBO, TOAOOHE,
CUMMETPHH, TIOBOPOT, TAPAILICIILHBINA MEPEHOC);

* OIIEPUPOBATH C HAYAIBHBIMH ITOHATHSIMUA TPUTOHOMETPUU U BBIIIOJIHSATH JIEMEHTapHBIE ONlepaluy HaJ QyHKIUSIMU
YIJIOB;

® peuiaTh 3a4a4r Ha JOKa3aTCJIbLCTBO, OMMUPAsACh HAa NU3YUCHHBIC CBOMCTBa (I)I/Il"yp U OTHOILICHUM MCKAY HUMU U
MMPUMCHSIS N3YUCHHBIC MCTO/IbI JOKAa3aTCIIbCTB,

* pelaTh HECIOKHBIC 33/1a4K Ha MOCTPOCHUE, MPUMEHSSI OCHOBHBIEC alITOPUTMBI IOCTPOEHUS C TTIOMOIIBIO ITUPKYIIS U
JIMHEHKU,

® peuiaTtb HpOCTCﬁmHe MIIAHUMETPUYCCKUC 3a]a4r B IPOCTPAHCTBC.

Boinycknux noayuum 603moxicHocmy.

* 081a0emb MemoOaMU peueHus: 3a0ay Ha 8bIYUCIEeHUS U OOKA3AMENbCMBA: MEMOOOM OM NPOMUBHO20, MEeMOOOM
no000UsL, MEMOOOM nepedopa apuUAHmMos U MemoooM 2eOMEMPULECKUX MECH MOUEK,

* npuobpecmu onvim NPUMEHEeHUs AneedpauvecKko20 U MpUSoOHOMEMpUuiecKo20 annapama u uoell O8UICEHUs Npu
peuleHuU 2eOMempuUiecKux 3a0ai;

* o06nademv mpaduuuo%moﬁ cxemotl peuteHus 3a0ay Ha nocmpoerue ¢ nomowvbio YupKyisd u JUHEUKU: anaius,
nocmpoeHue, 00KaA3aMeNbCmeo U ucczzedoeaﬂue;

* HAYUUMbCA peulams 3a0a4u Ha NOCMpPoeHUue MemoOoM 2e0MeMpPUIEeCKO20 MeCma moyex u Memooom noooous;
* npuoOpecmu ONbIM UCCIE008aHUS CEOUCE NIAHUMEMPULECKUX PUSYD ¢ NOMOULIO KOMNBLIOMEPHBIX NPOSPAMM,

* npuobpecmu onvim B6LINOIHEHUS NpPOeKmos no memam «l eomempuyeckue npeobpazo8anusi HA NIOCKOCHUY,
«llocmpoenue ompesxos no popmyney.

H&'MEPEHME ceomempuidecKux éeiniun

Buvinycknux naywumcs:

* UCNOIB306AMDb CEOUCMBA UMeEPeHUsl OUH, NIOWAel U Yel08 NPU peueHuU 3a0ay Ha Haxodcoenue OIunbl OmpesKa,
ONUHBL OKPYIHCHOCTIUL, OIUHBL QYU OKPYICHOCTU, 2PAOYCHOU Mepbl yaa,

* GLIYUCTAMb NAOWAOU MPEY2OTLHUKOS, NPAMOY20TbHUKOG, NAPANNEN0SPAMMOE, MPaneyuti, Kpyeos u CeKmopos;
* BLIYUCTAMb ONUHY OKPYHCHOCIU, OTUHY OV2U OKPYICHOCIU,

* BHIYUCTIAMb OUHBL TUHEUHBIX DJIeMEHMO08 U2V U UX Yeiibl, UCNOIb3YSA (POPMYIbL OTUHBL OKPYICHOCIU U ONUHBL Oy2U
OKpyJ#CcHOCIU, (hopmyabl niowaoel pueyp;

* pewams 3a0a4u Ha OOKA3AMENbCMBO C UCTOAb30SAHUEM (OPMYIL OTUHBL OKDYHCHOCU U OIUHBL OVl OKPYICHOCTU,
Gopmyn niowadeil pueyp;

* pewiamsv NpaKkmuveckue 3a0aui, CEA3AHHbIE C HAXONCOCHUEM 2eOMempUYecKUx GeluduH (UCHOb3ys npu
HeobX00uUMOCmU CNPABOYHUKY U MeXHUYeCKUe CPeocmea).

Bbinycknux noayuum 603moxCcHOCHb HAYYUMbCSL:




o GLIUUCTAMb NAOWAOU uUIYp, COCMABIEHHLIX U3 08YX WU 0odee NPSIMOY20IbHUKOS, NAPALIEN0cPAMMOS,
Mpey2oNbHUK08, Kpyaa U CeKmopa,

® 8bIYUCTIANTD nﬂoum()u MHO20Y20IbHUKO6, UCNOb3YA OMHOULEHUA PABHOBEIUKOCMU U PABHOCOCMABIEHHOCMU,

* NpuUMeHAmb aneeOpaudeckull U MpUSOHOMempUdecKull annapam u uoeu OBUNCEHUs NpU peuleHuu 3a0ad Hd
8bIUCHEHUE NI0WA0ell MHO20Y201bHUKOS.

Koopounamut

Buvinycknux naywumcs:

¢ BbIYUCJIATh JUIMHY OTPE3Ka IO KOOPpAWHATAM €TI0 KOHIOB; BBIYHUCIIATE KOOPAUHATHI CEPEANHBI OTPE3KaA,
¢ UCIIOJIB30BaTh KOOp,Z[HHaTHBIﬁ METOM 1A U3YUCHUA CBOKCTB IIPAMBIX U 0pr>I(HOCTCI>'I.

Bbll’lVCKHuK noay4unt 603MOMCHOCNb.

* o61a0emb Koopéunamﬂbm Memooom peuterHus 3a0a4 HA 8bIMUCTICHUS U doxasameﬂbcmea;

° npu06pecmu onsvlm UCNOJIb306AHUA KOMNBIOMEPHBLIX Nnpocpamm Ol AHAIU3A  YACHBIX cayvaes 63auMHO2O
Pacnonoscenus OprOfCHOCWlelz U npAmbsblx;

° npuo6pecmu Onblim 68bINOJIHEHUSL NPOEKMOB HA memy «HpuMeHeHue Koop()uHamnozo Memooa npu peuteHuu 3a0a4 Ha
BbIUUCTCHUS U OOKA3AMNEIbCIBAY.



IIVIAHUPYEMBIE PE3YJIbTATBI B OCBOEHUHU IIKOJIBHUKAMMJ Y'Y/ I1O 3ABEPHIEHUN

OBYYEHMUA

JInuHocTHble

CnennajabHo-npeavernbie YV

Metanpeamernbie YY ][

PeryasaTuBnblie

Ilo3naBaTebHBIE

KomMmyHuUKaTHBHBIE

-NONOXKUTENIbHOE OTHOLIEHUE K
YypoKam maTemMaTuKK;

-ymeHue npusHaBsaTb
cobCTBEHHbIE OLNBKY;
-popMMPOBaHNE  LLEHHOCTHbIX
opueHTauuit  (camoperynsaums,
CTUMYNMPOBaHWE, AOCTUNKEHUE
nap.);

-dpopmupoBaHue
maTemaTuyecKkomn

KOMMETEHTHOCTU

B cdepe AMYHOCTHBIX yya Y

BbINYCKHWUKOB 6yayT
chOpMMPOBaHbI  BHYTPEHHARA
nosuumsa obyuatowerocs,
afeKkBaTHas MoTMBaLuA
y4yebHow AeATeNbHOCTH,
BK/OYan yuebHble 4
nosHasaTesibHble MOTUBbI,
OpMEeHTaUWA Ha MopanbHble

HOPMbI 1 UX BbINOJIHEHUE.

=-BBINIOJIHATH apI/ldJMCTI/I‘IeCKl/IC

Z[CI‘/‘[CTBPIS{, cou€rass YCTHBIE U

IIMCBMEHHBIC TIPUEMBI; HAXOAUTh

3HAYEHHS KOPHS HATYPAIbHOI
CTENEHH, CTENeHH c
PalMOHAIBHBIM oKa3aTeseM,

HUCIIOIB3Yys TIIpHU HCO6XOI[I/IMOCTI/I
BBIYHUCIIUTCIILHBIC yCTpOfICTBa;
10J1b30BAThCS OLIEHKOU u
NPUKUAKOW TPU  NPAKTHYECKUX
pacuerax;

==COCTaBJISITh 6yKBCHHLI€
BBIDOKCHHS M (QOpMyNBI 110

YCIIOBUAM 3a/a4; OCYLICCTBIATH B

BBIPaXXCHUAX u (bOpMyJ'IaX
YHCJIOBBIC NOJACTAaHOBKH n
BBIIIOJIHATH COOTBETCTBYIOLIUE
BBIYUCIICHUA, OCYHIIECTBIIATH

TIOJACTAHOBKY OJHOI'O BBIPAXKCHUSA
B JIpyroe; BblpaxkaTh u3 (opmyin
OJIHY
OCTAJIbHBIC;

TNIEPEMEHHYIO qepes

--BBITIOJIHATH OCHOBHbIE JIEHCTBHS
CO  CTeNeHAMH C  LEJbIMH
M0KA3aTe/sIMH, C MHOIOYWIEHAMH
n  anreOpaumuecKuMH  ApoOsMu;
BBITIOJHSATD TOX/IECTBEHHbIE

npeoOpa3oBaHus  PAlMOHAIBHBIX

BBIPAXKEHMI;

--[IPUMEHSATh CBOMCTBa
apudmMeTHIeCKIX KBaJIpaToB
KOpHEit JuIst BBIYNCIICHUS
3HAYeHUH U 1peoOpa3oBaHuUi
YHCIIOBBIX BBIPAXKCHHUIA,

COoJIEpKAINX KBaJApATHBIE KOPHU;

--pelarh JMHeHHbIe, KBaJpaTHbIe
YpaBHEHHs M palMOHAJIbHBIE
YPaBHEHHUSI, CBOAALIMECS K HHUM,
JIBYX
YpaBHEHUI "

CHCTEMBI JIMHEHHBIX
HECIIOKHBIE
HEJMHEHHbIe YPaBHEHHS;
TEKCTOBBIE

--pemiath 3a/a91

aﬂrerauquKuM METOIOM,

HPOBOJNTH ~ OTOOp  PEIICHHUH,

Hexons u3 (bopMyITHpOBKI

3agavun;

--ONpPEEIATh KOOPAHHATEl TOUKH
IIOCKOCTH, CTPOUTH TOYKH C
3a/IlaHHBIMHI KOOP/IMHATAMH;
n300paXkaTh MHOXKECTBO PEIICHUIT

JIMHEHHOTO HEPABEHCTBA;

--HaXOJIUTh 3HAYCHHs (YHKIHH,
3agaHHON (opmyIIoii, Tabnuuei,
rpaukoM 1O € apryMeHTy;
HAaxXOIUTh 3HAYCHHS apryMeHTa
110 3HAYCHHIO (YHKIHUH, 3aJaHHOI

rpadMKOM WK TabJIHIEH;

-OTCJIC)KUBATH LIC/Ib y‘{C6H0ﬁ
JeATeTbHOCTH (C OMOpOii Ha
MapIIPYTHbIE JICThI) U
BHEy4eOHOi1 (¢ omopoii Ha
Pa3BOPOTHI IPOEKTHOM

JIeSITENIbHOCTH);

~YYHATBIBATH OPUCHTUPEI, TaHHBIC
YYUATENEM, IIPU OCBOCHHUU HOBOI'O
y‘{C6HOF0 Marepualia;

-IIPOBEPATH PE3YJIbTaTh
BBIYHCIICHUI;

-aJICKBaTHO BOCIIPUHUMAThH
yKa3aHHUs Ha OIIHOKH U

HCIIPaBIATH HaﬁﬂCHHBIC OIINOKH.

-OLICHUBATh CcOOCTBEHHBIE ycnexu
B BBIYHCITUTEIIBHOMN

JCATCIBHOCTH,

~IUJIAaHUPOBATh 1Iarv 1no
YCTpaHEeHHIO poOesoB (3HaHHE
cOoCTaBa YHCel).

B cdepe perynsaTuBHbIX yyn
BBIITYCKHUKH CMOT'YyT OBJIAJICTH
BCEMH TUIIAaMH
y4.AeHCTB.HAIIpaBICHHBIX Ha
OpraHU3aluIo cBOeit paboThI B
OV u BHe ero, BKIIIoYast
CHOCOOHOCTD MPUHUMATD U
COXpaHATh yqeGHon 1eib U
3aj1a4y, INIAHUPOBATH €¢
peanusanmio, KOHTPOIMPOBATh U
OLICHUBATh CBOHU LleﬁcTBPlH,
BHOCHTH COOTBETCTBYIOIIHE

KOPPEKTHUBBI U UX BBIIIOJITHEHHUE

--aHAJIN3UpPOBaTh yCJIOBHUE 3a1a1n
(BI)IHCJ'IS[TB YHCJIIOBBIC TaHHBIC U
1EJIb — 4YTO U3BECTHO, YTO
TpebyeTcs HalTH);

-COIIOCTABJIATH CXEMBI U yCIIOBUS

TEKCTOBBIX 3a1a4,

-yCTaHaBJIMBaTh 3aKOHOMEPHOCTH
W UCIIOJIB30BATh UX IIpU

BBITIOJTHCHUH 3a):[aHPlﬁ;

-OCYIIECTBJIATH CHHTE3 YHCIOBOTO
BBIPA)XEHUS, YCIIOBUS TEKCTOBOM
3a71a4u (BOCCTAHOBJICHHE YCIIOBUS
110 PUCYHKY, CXeMe€, KpaTKOH

3aIUCH);

-CpaBHUBaTh U
KIIacCH(ULIHPOBATH
1300paKeHHbIE IIPEAMETHI U
TE€OMETPUYECKUE d)I/ll'ypBI no

3aJlaHHBIM KPUTEPUIM;

-IIOHUMAaTh l/lH(bopMaLU/“O,
NPEACTaBICHHYIO B BUJIC TEKCTA,

CXeMblI, TaOJIHULIBI.

-BUJICTh aHAJIOTUU U
HUCII0Jb30BaTh UX IIPU OCBOCHUHU
TIpUEMOB BquHCHCHHﬁ;

-KOHCTPYUPOBaTh
reoMeTpudeckne GUrypsl u3
3a/IaHHBIX qac’reﬁ; JO0CTpanBaTh
4acTh [0 3aJaHHOU
reoMeTPHYECKO (Urypsr;
MBICJICHHO JCJIUTh
TeOMETPUUECKyIo GUrypy Ha
4acTH;

-COIOCTABIATh HHPOPMALIHIO,
TIPEJICTAaBICHHYIO B Pa3HBIX

BHIIAX;

-BBIOMPATH 3a/1aHNE U3
TIPEJUTO)KECHHBIX, OCHOBBIBAsICh HA

CBOUX MHTEpECAX.

B cdepe nosnaatensHbIx YV ][
BBIIYCKHUKH Hay4arcs
BOCIIPHHMMATh U AHAJIM3UPOBATH
COOOIICHNsI M BaxHeiImne Hx
KOMIOHEHTHI-TEKCTBI,
HCIIOJIb30BATh 3HAKOBO-
CHMBOJINYECKUE CPEJICTBA, B TOM
YHCIIE OBJIAJICBAIOT  JICUCTBHEM
MOJICTTHPOBAHHIS, a TaKXKe
HIUPOKUM CIIEKTPOM JIOTHYECKHX
JeHCTBUI M Omepanuii, BKIIOUYas

O6LT.U/IC TIPUEMBI PEUICHUA 3a1a9

--COTpyAHHUYATH C TOBapUIllaMU
IIPYU BBIIIOJITHEHUU 3aHaHHﬁZ
ycTaHaBJIMBaTh U COGHIO,H&T])
04epEAHOCTD AEHCTBUH,
CpaBHUBAThH ITOJTyUYCHHBIC
pe3yJbTaThl, BHICIYIIMBATh
napTHepa, KOPPEKTHO coo0MaTh

TOBapHILy 00 OIIMOKAX;

-3aJlaBaTh BOIIPOCHI C LEIIBIO
TIOTYHICHHUSA Hy)KHOﬁ

uHdopmanuu;

-~OpraHu30BbIBATH
B3aUMOIPOBEPKY BBIIIOJIHEHHOMH
paboTI;

-BbICKa3bIBaTh CBO€ MHECHUE IIPU
00CYKICHUH 3aaHus

B cdepe xOMMyHHKAaTUBHBIX Yy
BBITYCKHUKH TIPUOOPETYT yMEHUS.
YUHTBIBATh THO3HIUIO
cobeceqHuKa(TIapTHEPCTBA),

OpraHU30BBIBATH M OCYILIECTBIATH
COTPYAHHYECTBO M KOOTIEPAIIHIO C

ydurTenem u CBEPCTHUKAMHU,

aJICKBaTHO BOCIIpUHUMATh u
nepeaasaTb uHc[)opmaumo,
oToOpaKaTh NpeIMeTHOe
coziepKaHue u yCIOBHS
JCATCIIBHOCTH B COO6LL[CHI/I$IX,
BaXKHEHIITUMH KOMIIOHCHTaMH
KOTOPBIX SABJISIFOTCS TEKCThI
3a/1aHui.



CO/AEP/KAHHUE IIPOI'PAMMBI (34uaca)
Apudpmeruka

HartypaabHble ynciaa. CTeneHb ¢ HaTypaJIbHbIM I10Ka3aTeNIEM.

PanuonanbHble uymciaa. Moaynb (abcostoTHas BenuuuHa) uyucia. CpaBHEHHME PAlMOHAIBHBIX YHCEI.
Apudmernueckue ASHCTBHS ¢ pallMOHATIBHBIMH ynciamMu. CTEneHb ¢ HeNbIM MoKa3aTeneM. YnciaoBsie
BBIPA)KEHUS, MOPAIOK JIEHCTBUM B HUX, UCIIOJIb30BaHUE CKOOOK. 3aKOHBI apU(PMETHUECKUX eHCTBUM:
[IEPEMECTUTENBHBIN, COYETATEIbHBIN, PACIIPEAEIUTEIIbHBIN.

JeiictBuTenbHble unciaa. KpaapaTublii kopenb M3 umciaa. KopeHb TpeTbeil creneHu. [lonsamue o KopHe N-ou

cmenenu u3 uucaa. JleficTBUTENbHbIE YHCIa KaK OECKOHEYHbIE JecATHYHble ApoOu. CpaBHEHUE AEHCTBUTENBHBIX

qucen, apupMeTHIeCKHe ISHCTBUS HaJl HUIMHU. DTalbl Pa3BUTHUS MPEJCTaBICHUI 0 uncie. Vi3smepeHus, MpUONIKeHus,
oleHKH. Pa3Mepsl 00BEKTOB OKPY)KAIOLIEro HAC MUpa (OT 3JIEMEHTApHBIX YaCTUI A0 BcelneHHOM), MINTeNbHOCTh

IpPOLECCOB B OKpyKaromeM Hac mupe. lIpencraBieHue 3aBHCUMOCTH MEXIYy BeIMYMHAMHU B BHIE (OPMYIL.

BeineneHne MHOXHTENS — CTETICHHU JIECSTH B 3aITICH YHCIIA.

Anzeopa

Anzedpauueckue Oopoou. Apugpmemuueckue onepauuu Hao anzedpauueckumu Opooamu. byxeenuvie
sblpadiceHusi  (8ulpadiceHust ¢ nepemeHHvimu). Huciosoe 3HaueHue OYKEEHHO20 BbIPANCEHUSL.
Honycmumvie 3Hauenus nepemMeHHuIX, 6X00AwuUx 6 ancebpauueckue evipadxcenus. lloocmanoska
8bIpadICeHUll  6Mecmo  nepemeHuvlx.  Pasencmeo  6ykeennwvix  ewipadicenuil.  Toorcoecmeo,
dokazamenvbcmeo moxcoecms. [Ipeobpazosanus vlpasxceHuil.

Ceolicmea cmenenell ¢ yenvim noxazamenem. Muoeounenvl. Cnooicenue, 6vluumanue, YMHONMCEHUE
MHO2COUTIEHOB. @OpMlebl COKpAWeHHRO20 YMHOINCEHUA. Keadpam CYMMbl U Keadpam pasHocmu, KY6
CYMMBI U Ky0 pazHoctu. @opmyna pazHocmu keaopamos, GopMmyiia CyMMbI KyOOB B pa3HOCTH KyOOB.
Pasznoocenue mnocounena na mmosxcumenu. Keaopammwiii mpexunen. BolaeneHue moJIHOTO KBaapara B
KBaJpaTHOM TpexwieHe. Teopema Buema. Pa3znodicenue Keaopamuoeo mpexuieHa HA JUHeliHble
MHodHcumenu. Muozounenwvl ¢ 00noul nepemennou. Cmenenv mrozounena. Kopeno mnozounena.

Anrebpanyeckas 1po0b. Cokpatienue napodei. JlecTBus ¢ anredopandecKuMu Ipo0sMH.
PanyonaneHbple BBIpaXeHHS W HX TmpeodOpasoBanud. CBONCTBa KBaJpaTHBIX KOpPHEH W HMX NPHUMEHEHHE B
BBIYUCJIICHHUAX.

Ypasenenua u nepasencmea. Ypasnenue c oonoii nepemennoii. Kopenv ypasnenus. Jlunelinoe ypaenenue.
Keaopamnoe ypasnenue: ¢opmyna kopmueii keaopamnoz2o ypasHenus, Pewenue payuonanbHuix
ypasuenuii. Ilpumepvi pewienuss ypaeHneHuii 6bICUIUX CMeneHell; Memoobl 3aMeHbl NepeMeHHO,
PAa3n0CceHUss HA MHOJICUMENU.

VYpaBHeHHE C ABYyMs NMEPEMEHHBIMU; PEIIEHWE YpaBHEHUs C IBYyMs nepeMeHHbiMU. CrucTeMa ypaBHEHHI,
pemierre cuctembl. CucteMa ABYX JIMHEWHBIX YPABHEHUM C IByMs IEPEMEHHBIMU;, PEIICHHUE MMOJICTAHOBKOM
U anreOpandecKuM CIIOKEHHEM. YpPaBHEHHE C HECKOJIbKMMH TIepeMEeHHBIMH. [Ipumepbl perieHus
HEJIMHENHBIX cUCcTEM. [IpuMepsl peleHuss ypaBHEHUH B LIENIBIX YUCIIaX.

HepasenctBo ¢ onHoll nepemeHHOU. Pemenue HepaBeHcTBa. JIMHelHble HEpaBEHCTBA C OJHOW MEPEMEHHOM M HX
cucreMsl. KBagpaTHsie HepaBeHCTBa. [Ipumepul pewenis OpoOHO-TUHENbIX HEPABEHCME.

YucaoBwlie HCPABCHCTBA U UX CBOMCTBA. ﬂOKaS’ameﬂbCWlB’O HYUCTIOBbIX U aﬂee6pauqea<ux Hepaserncme.
Ilepexox ot ciaoBecHoil GOpPMYJIHPOBKH COOTHOLIEHUH MeXK1y BeJUYMHAMM ajredpanyeckoi.

PeleHne TeKCTOBBIX 3a/1a4 aJredpanvyeckKuM crocooom.

YucnoBble mOCHAeq0BATENBbHOCTH. llOHATHE mOCHenOBaTeNbHOCTH. Apudmerndeckas ©  TeoMeTpudecKas
nporpeccun. Dopmynbl 00mIero WieHa apUPMETHYECKOW W TEOMETPHUYECKOH MPOrpecChuil, CYMMBI IEpPBBIX
HECKOJIKHMX YJICHOB apu(h)METHUESCKON ¥ FEOMETPUICCKON IPOTPECCHI.



Uucnosble pyHkuuu. [ouatue Gpyukuun. O0nacts onpeaeneHus Gyukuun. Crnocoosl 3aganus Gynkiuu. ['paduk
(hyHKIIMYM, BO3pacTaHue W yObIBaHWE (DYHKIIUH, HAUOOJbIEE W HAUMCHbIEE 3HAUCHUS (PYHKUIUHU, HYyNIU (YHKIIVH,
MPOMEXYTKH 3HAKOMIOCTOSTHCTBA. UTeHHe TpadiKOB (DYHKITHIA.

OYHKIMY, OMUCHIBAIONINE NPSIMYI0 M OOPAaTHYH MPOIMOPIMOHATIBHYIO 3aBUCUMOCTH, WX Tpaduku. JluHelHas
(dhynakms, ee rpaduk, reoMeTpuueckuil cMbich koddduimentoB. ['umnepboma. KBanparnanas ¢yHkmus, ee rpaduk,
napabona. KoopanHaTe! BepIMHBI MapaboIibl, 0OCb CUMMETpUn. CmenenHvle OYHKYyuU ¢ HamypaibHulM noKasamenem,
ux epaghuxu. I'padukn QyHKIUI: KOpPEHb KBaJpaTHBIN, KOpEHb KyOMUYeCKWH, MOAyJb. Mcmonp3oBanue rpadukos
(hyHKIHI U1 pelieHus] ypaBHEHUN U CHCTEM.

[Mpumepbl TpaguuecKrx 3aBHCUMOCTEH, OTPAXKAIONIUX pPEaTbHBbIC MPOIECChl: KoliebaHue, MOoKa3aTenbHBIH POCT;
YUCI08ble YHKYUU, ONUCHIBAIOUUE IMU NPOYECCHL.

ITapamtensHBIN TepeHOC TPAPUKOB BIOJIb OCEH KOOPAUHAT U CUMMEMPUS OMHOCUMETLHO OCel.

Koopaunatsl. M300paxkeHne 4ducen TOYKaMHU KOOPAMHATHOM NpsMOH. ['eomeTpuyeckwid CMBICT MOAYJS YHCIA.
UmncoBbIe TPOMEXKYTKH: HHTEPBAJ, OTPE30K, JIyd. Dopmyna paccmosHusi Mexcoy moukamu KoOOPOUHAMHOU NPAMOIL.

JlexapToBBI KOOPJAMHATHI Ha IJIOCKOCTH; KOOpAWHATH Touku. KoopanHaTe! cepenunbl oTpeska. GopMmyna pacCcTOSHUSA
MEXIY IBYyMs TOUKaMH IUIOCKOCTH. YPaBHEHHE NPSAMOH, YIIIOBOM KO3()PULHEHT NPsIMOii, yCIIOBHE HNapaliedIbHOCTH
IPSMBIX. Y paBHEHHE OKPY>KHOCTH C IEHTPOM B Haualle KOOPJAUHAT U 6 11000 3a0aHHOU MOUKe.

I'padmueckas nHTEpIpeTaLsl ypaBHEHUH ¢ ABYMsI IEPEMEHHBIMU U UX CUCTEM, HEPABEHCTB C IByMs IIEPEMEHHBIMH U
UX CUCTEM.

I'eomeTpusn
HayajbHble NOHATHS U TEOPeMbl FeOMeTPHH.

Bo3HMKHOBEHME F€OMETPUH U3 IPAKTUKH.

I'eomerpuueckue Gurypsl u Tena. PAaBeHCTBO B TEOMETPHH.

Touka, npsAMast ¥ MIOCKOCTb.

[TonsATHE O TEOMETPUYECKOM MECTE TOYEK.

Paccrostaune. Otpesok, nyd. Jlomanas.

VYron. [psmoii yron. OcTpble u Tynble yribl. BepTukanbHble U CMEXHbIE YIibl. buccekTpuca yria u ee
CBOMCTBA.

[TapamiensHble U nepecekaromuecs npsMsie. [leprneHIuKyasapHOCTb NPsAMBIX. TeopeMbl 0 napaJlIeIbHOCTH
U TMEPIEHANKYIIPHOCTH NpPsAMbIX. CBONCTBO CEPEIMHHOIO NMEPNEHIUKYIApa K oTpe3Ky. [lepnenaukymnsap u
HaKJIOHHas K npsiMoil. MHOroyroinbHUKU. OKpYKHOCTb U KPYT.

TpeyronbHuk. IIpsMOyrosbHbBIE, OCTPOYrOJBHBIE, U TYNOYTOJbHBIE TPEYrOJbHUKHU. BbIcoTa, MeauaHa,
OucceKkTpuca, CpeAHsisl JUHUS TpeyrojbHUKAa. PaBHOOEIpEHHbIE M PABHOCTOPOHHHE TPEYrOJIbHUKU;
CBOWCTBA U MPU3HAKHU PABHOOEIPEHHOTO TPEYTOJIbHUKA.

[Ipu3naku paBeHcTBa TpeyroabHUKOB. HepaBeHcTBO TpeyronbHruka. CymMMa yriioB TpeyroibHUKa. BHemHue
YIJIbI TPEYTOJIBHUKA. 3aBUCUMOCTD MEX1Y BEJIMUMHAM CTOPOH U YIJIOB TPEYTOJIbHUKA.

Teopema ®aneca. [lomobue TpeyronpHUKOB; K03 duinent nogoous. [Ipuznaku momoOust TpeyroJbHUKOB.

Teopema Iludaropa. IlpusHaku paBeHCTBa MPSMOYTOJIBHBIX TPEYTOIbHUKOB. CHHYC, KOCHHYC, TAHT€HC, KOTAaHT€HC
OCTpPOTO yIJIa MPSIMOYTOJIBHOTO TpeyroibHHKa U yrioB oT 0° mo 180°; mpuBeneHme k octpoMy yriy. Pemenue
MPSIMOYTOJIBHBIX TPEYroJbHUKOB. OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIAECTBO. DOPMyIbI, CBS3BIBAIOIIUE CHHYC,
KOCHHYC, TAHTE€HC, KOTAaHT€HC OJHOTO M TOro K€ yria. Teopema KOCHHYCOB M TEOpeMa CHHYCOB; MPUMEPHI HX
MIPUMEHEHUS ISl BBIYMCIICHHS SJIEMEHTOB TPEYTOJIbHUKA.

3aMedaTeIbHbIC TOYKHU TPECYroJIbHUKA: TOYKU HNCPECCUCHUSA CCPCAWHHBIX MNEPIICHANUKYIIAPOB, 6I/ICCCKTpI/IC,
MEIHaH.



YerbipexyrojbHuk. [lapamienorpamm, ero cBoiictBa u nmpusHaku. lIpsMoyronbHuk, KBajapar, pom0O, UX
CBOMCTBA U pU3HAKU. Tpaneuus, cpeiHss JIMHUSA Tparelnuu; paBHOOEIPEHHAs TPaIeLHsl.

MHoroyroJbHuKkH. Beinykibie MHOroyroibHUkH. CyMMa yIriioB BBIITYKJIOIO MHOTOYTrOJIbHUKA. Brincanusie
Y ONMCAaHHBIE MHOIOYIOJIbHUKHU. IIpaBUIbHBIE MHOTOYTOJIbHUKH.

OxkpyxHoctb M Kpyr. Llentp, panmyc, nuamerp. yra, xopaa. Cexrtop, cermeHT. LleHTpayibHBbIi,
BIIMCAHHBIM YroJl; BEJIMYMHA BIMCAHHOIO yria. B3aumHoe pacrnonoxeHue NpsMOW U OKPYKHOCTH, 08yX
oxpyoicnocmeti. KacatenpHast U ceKylas K OKPYKHOCTH, PAaBEHCTBO KacaTEJIbHBIX, IIPOBEIECHHBIX U3 OJHOU
TOUKU. Mempuueckue cOOmMHOWEHUS 8 OKPYIHCHOCIU. CBOUICBA CEKYUUX, KACAMENbHBLX, XOPO.

Opr)KHOCTB, BIIMCaHHAsA B TPCYTOJIbHUK, U OKPY’KHOCTb, OIIMCAHHAA OKOJIO TPCYTOJIbHUKA. Brucannsie u
OIMMCAHHBIC YCTBIPEXYI'OJIBHUKH. Bnucaunvie u onucarnmole OKPYIAHCHOCMU NPABUTIbHO20 MHO20)Y20/IbHUKA.

HN3mepenue reoMerpuyeckux BeJu4uH. J[nuHa orpeska. UIMHa T0MaHOM, IEPUMETP MHOTOYT'OJIbHUKA.

PaccrosiHue oT TOukM 110 mpsiMoii. PaccTosiHMEe MEXIy mapajuIeIbHBIMH NMPSMBIMU. J[JIMHA OKPYKHOCTH,
yucio [J; nmuHa ayru. Benwumna yrna. ['pagycHas mepa yriia, COOTBETCTBHE MEXKIY BEIUUHMHOMN yria u
JUTMHOM IyTH OKPY>KHOCTH.

[onsaTue o mromaau iockux ¢uryp. PaBHOCOCTaBIEHHBIE H PABHOBEIUKHAE (PUTYPHI.

[Tnomane npsimoyronbHuka. [lnomanp mnapamienorpamMma, TpPEYroibHHUKAa M Tpameuud (OCHOBHBIC
dbopmysb). Dopmysibl, BEIPAKAIOIIKME TUIONIAAL TPEYTOJIbHUKA: Yepe3 JABE CTOPOHBI U YrOJl MEXKIYy HUMHU,
yepe3 nepumemp U paouyc GNUCAHHOU OKpyxcHocmu, opmyna Iepona. Ilnowads yemovipexy2onvHUKA.
[Imomanpe Kpyra u miomaas CeKTopa.

CBs13b MeX 1y IUTOMIAAIMU TOJOOHBIX QUTYD.

Dnemenmul J102UKU, KOM6unam0pul<u,
cmamucmuku u meopuu 6ep0ﬂmnocmeﬁ

Joxka3zarenbcTBo. OnpeseneHus, A0Ka3aTelbCTBA, aKCUOMBI U TEOPEMBI; cleAcTBUs. Heobxooumvle u
docmamounvle ycrogus. Kontprpumep. JlokazareabcTBo OT MpoTUBHOTO. [IpsiMas u oOpaTHas TEOPEMBI.
Ilonamue 06 akxcuomamuke u aKCUOMAMU4eCKoM nocmpoenuu ceomempuu. Ilamoiti nocmynam 36xauoa u
€20 UCMOpUsl.

MHuoxkecTBa M1 KOMOMHATOpUKA. MHOodcecmeo. Dnemenm MHOMICecmaa, noOMHoxcecmeo. ObdveouneHue u
nepeceuerue MHoxcecms. /luazpammol Jiinepa.
[Tpumeps! penieHnss KOMOMHATOPHBIX 3a]1a4: Iepedop BapUaHTOB, MPABUIIO YMHOKCHHUS.

CrarucTuyeckue aaHHble. [IperncraBieHue NaHHBIX B BUjae TaOnui, auarpamm, rpaduxos. CpenHue
pe3ynbTaToB u3MepeHuid. [loHaTHEe 0 CTaTUCTUUECKOM BBIBOJIE HA OCHOBE BBIOOPKH.
IToHATHE M IPUMEPHI CITYYalHBIX COOBITHA.

BepositHocTh. YacTtoTa coOBITHS, BEPOATHOCTh. PAaBHOBO3MOKHBIE COOBITHS U TOJACYET MX BEPOSTHOCTH.
[IpencraBnenue 0 reOMETPUUYECKON BEPOSITHOCTH.

HToroBblii KOHTPOJILHBIN TECT.
[IporpaMma cOmEPKUT TP MOYJIA:

«Anzeopan(1 u 2 wacmu), «I'eomempusay(lu 2 wacmu), «Peanvnan mamemamuxay.

B moayie «Aaredpa» oTpabaTbIBalOTCA HaBBIKM pelIeHUs anredpanyeckux 3aganuit 1 yactu KUM OI'D.

910 3aJaHus C BBI60pOM OAHOI'0 OTBETA U3 HYCTBIPEX MPCAJIOKCHHBIX BapUAaHTOB, C KPATKUM OTBETOM W Ha
COOTHECCHHUE, C 3allMChI0 PCIICHUA. B sTom Goke IMPOBEPACTCA BJIIAACHUE OCHOBHBIMU aJITOPUTMaMH, 3HAHUC U
NMOHUMAHUC KIIFOUCBBIX J3JICMCHTOB COACPIKAHUA (MaTeMaTI/I‘leCKI/IX HOHHTI/Ifl, ux CBOfICTB, MMPpUCMOB PCIICHUA 3ada1



nu Hp.), YMCHHE I10JIb30BATHCA MaTeMaTH4IeCKOMH 3alIUChIO, IPUMCEHATH 3HAHUA K PCIHICHUIO MaTEMaTU4YCCKUX 3aaad,
HC CBOAANIMCCA K MNPAMOMY IMPUMCHCHUIO aJITOPUTMA.

3amanus 2 YacTH HANPaBIICHBI HAa MMPOBEPKY BIIAJEHISI MaTEpPHajIOM Ha TOBHIINIEHHOM ypoBHE. VX Ha3HaueHwe

- IlI/I(I)(bepeHLII/IPOBaTI) XOpouIo yCICBAamOIIMX IMIKOJbHHUKOB II0 YPOBHAM NIOATOTOBKH, BBISIBUTH Haunboee
TMOATOTOBJICHHYIO YaCTh BBIITYCKHUKOB, COCTAaBJIAIOLIYIO HOTeHHHaJ'ILHLIfI KOHTHUHI'CHT HpO(l)I/IJ'ILHLIX KJIacCOB. OTH
YaCTH COACPKAT 3aAaHHs MOBBIIICHHOI'O YPOBHA CIIOKHOCTH, KOTOPBIC HAIPABJICHBI Ha MNPOBEPKY TAKUX Ka4YC€CTB
MaTeMaTHUYEeCKOM MMOArOTOBKHU BbIITYCKHUKOB, KaK:

- YBEPCHHOE BJIaJIcHHE (DOPMATILHO-OIICPATUBHBIM aJIreOpandecKuM ammapaToMm;

- YMEHHE pENINTh IUIAHUMETPUUYCCKYIO 3a7ady, MPUMEHSS pPa3IMyHbIe TCOPETHUUCCKHE 3HAHUS
Kypca TeOMETPHH;

- YMEHHE PEIIUTh KOMIUIEKCHYIO 3ajady, BKIIIOYAIONIYyI0 B ce0s 3HAHHS W3 Pa3HBIX TEM Kypca;

- YMEHHE MaTeMaTHYEeCKH I'PaMOTHO M SICHO 3allMCaTh PELICHHE, IIPHBOJA MPU 3TOM HEOOXOJUMBIC
MOSICHEHUS 1 00OCHOBAHMSI;

- BIIaJICHUE IIUPOKUM CIIEKTPOM MPHUEMOB U CIIOCOOOB pacCyKICHUH.

Monyas «I'eomeTpusi» comepxut reomerpudeckre 3amaun 1 gactu KM OI'D. B stom 610ke MOBTOPSIOTCS
OCHOBHBIC TCOMCTPUUICCKUC CBCACHUS, U OTpa6aTI)IBaeTC$I HaBBIK PCHICHUA T'COMCTPUUYCCKUX 3a/1ay.

3ajaHus 9yacTu 2 HampaBieHbl Ha MPOBEPKY YMEHHUS pellaTh IUIAHUMETPUYECKYIO 3alady, MPUMEHSs pa3iuyHble

TCOPCTUUYCCKUC 3HAHUA KypCa IrCOMETPHUU; YMCHUA MATEMATUUCCKU I'PaMOTHO M ACHO 3allMChIBATh PCUICHUE, IIPUBOAA
MPH 3TOM HEOOXOIWMBIC TIOSCHEHUS W OOOCHOBAHHSA, BJIAJCHHWE NIMPOKUM CIEKTPOM IIPUEMOB U CIIOCOOOB
pacCyXIEHUM.

Moayab «PeaqbHass MaTteMaTuka» colepxuT 3agaun 1 yactu KMM OI'D. IIpakTuko-opHeHTHUpPOBaHHBIE

3aJaHrd MMOAYCPKUBAIOT BA)KHOCTb OCBOCHHA TaAKUX MATEMATUYCCKUX KOMHCTCHL[I/II\/'I, KaK YMCHUC ITPUMCHATH 3a1aHUs
B HpaKTH‘ICCKOﬁ JKA3HU U B CMEKHBIX 00J1aCTsIX.

HTorosoe 3aHsiTHe IIpeoaraeT NpoBeACHUE KOHTPOJIBHOTO TecTa Mo marepuanam B ¢popme OI'D.

MeTtoauuecknii KOMMeHTaApUid. 3aHATHS M0 KaXJIO0H TeMe IiejiecooOpa3Ho pa30uBaTh Ha 3Tamnbl (OJIOKH).
Kaxxnas Tema HaunHaeTCs ¢ MOBTOPEHHsS OCHOBHBIX TeopeM W (OpMyJ, a TaKKe pPacCMOTPEHHS HOBBIX, HE
BXOJSIIIUX B OCHOBHYIO IPOTpaMMy, HO HEOOXOJMMBIX MPU pEUICHUHW psija 3a7ad Ha dK3aMmeHe. Bruijensercs
nepBeiii  Omok «OcHOBHBIE CBelNeHHs». JIIsi SKOHOMHM BpEMEHHM WCIONB3YIOTCS TaOmuIbl (pa3rIaToyHbIN
Martepuan) ¢ popMmynaMu U puCyHKaMH, OTIOPHBIE TUTAKATHI, CIaiI0Bast MPE3ESHTAIINA.

Bropoii 610k «Pemaem BMecTe» mpenmnojaraeT paz0op peleHHH ONOPHBIX AEMOHCTPALMOHHBIX 3aaad,
WCTIONB3YIOMINX OCHOBHBIE TEOPEMBI M (POPMYIIBI JAHHOTO pasfiefia M peliaeMble pa3HbIMUA CIIOCO0aMH, MOBTOPSIETCS
ANTOPUTM PEIICHHUs 3a7ad M0 TeMe. YUHTEeNeM yJIeNIeTcsl cephe3Hoe BHUMaHUE pa300py THUMUYHBIX OMIMOOK B XO€
pelieHnsl 3a/JaHusl, a TaKXKe 3allMCH OTBETa B OK3aMEHAUMOHHBIH OnaHk. Pematorcs 3amanmsa u3 dvacta 1
9K3aMEHAIMOHHON pabOTHl ¢ BHIOOPOM OJHOTO OTBETa M3 HYETHIPEX MPEJIOKEHHBIX BapHAaHTOB, C KPAaTKUM
OTBETOM M Ha YCTAaHOBJIEHHE COOTBETCTBHUS MEXKIY OOBEKTaMH JBYX MHOXKECTB.

3aHsATHE MTPOOKASTCS PEIICHUEM 3a/1a4 TPYIIIIAaMHU B CaMOCTOSITEIILHBIM penieHneM. Jto Ookn «Pemaem
B rpynmax» u «Pemaem camm». B xozne pemenus 3anay pekoMeHAyeTCS MPpUAEPKUBAThCA MpUHLIUNA «OT MPOCTOro
K CJIO)KHOMY» 10/l PyKOBOJICTBOM YUMTEJIS.



Yuutenb MOXKET CIUITAHUPOBATH YPOKH MapHOW paboTHI, T[e ydalluecs TOTOBATCS K CaMOCTOSTENbHON U
KOHTPOJIBHOHN pa0oTe, 3a4eTy, 3allnuTe MPOCKTa.

Yuurento HEOOXOIUMO TOOMIPITH CTPEMIICHHE y4Yaluxcsi paboTaTh B MHAUBUAYyAIbHOM pexknme. Ha Bcex
TUMAX 3aHITHUH YUYUTENIIO0 CIEAyeT MOANCP)KHBATh AaKTUBHBIM AHANOr C YYallUMUCS. YUYUTEIb CHUCTEMATHYECKU
OCYIIECTBIISIET MOHHUTOPHHT IOCTIDKEHHSI OOS3aTeNbHBIX pPE3YyIbTaTOB OOY4YEHHs, CBOEBPEMEHHO OCYIIECTBIISET

KOPPEKIMIO 3HAHUHN yJalIuXCsl.
Annapam konmpons.

B mpouecce ocBoeHMs ydamuMmHcsa KaXAOro MOIYJS Kypca MpPEeayCMOTPEHO MPOBENEHUE TPEHHUPOBOYHBIX
TECTOB M CaMOCTOSTENBHBIX PaOOT, MO3BOJIAIOLINX IPOBOAUTH TEKYLIHH U TEMaTHIECKUN KOHTPOJIb 3HAHUN U yMEHUH
yuamuxcsi. B koHIIe n3y4eHuns Kypca MpoBOJUTCS UTOTOBasi KOHTPOJIbHAs paborTa.

TpeHHpoBOUHBIE TECTBI U CAMOCTOSITEIbHbIE paOOThI, HAllEJICHHbIE Ha IPOBEPKY 3HAHUH OCHOBHBIX
TEOPETUYECKUX CBEACHUH, OLIEHUBAIOTCS «3a4TeHO» (IPU YCIIOBHM BBIIOJHEHWU HE MeHee 75% MpeiosKeHHBIX
3aJlaHUi) WU «HE 3a4TeHOo». MToroBas KOHTpOJdbHAs paboTa coctaBiseTcs mo Martepuanam B ¢opme OI'D. Ilpun
COCTaBJICHHUH pa6OTI>I YUUTEIb MOKET HMCIOJb30BaTh MAaTCpHUalibl U3 CHHCKA JUTCPATypbl, pCKOMCHAOBAHHBLIC IJIA

OpraHu3aluy NoAroToBku k OI'D.

OcylecTBIICHUE KOPPEKIWU 3HAHWUN YYalIUXCs MPOBOJIUTCS HAa OCHOBAHMM MOHHUTOPWHIA OTCIICKUBAHHSI
pe3ysbTaToB OOydYeHHs. B TeueHWe HM3ydeHHs JaHHOTO SJICKTUBHOTO Kypca 3amloiHSCTCs Tabiuia, B KOTOpOU
COJIEPIKATCSl PE3yJIbTaThl BBIMOJIHEHUS TECTOB M CAMOCTOSATENBHBIX paOoT. IIpuMepHBIN BapuaHT 3arlOJHCHUS
Ta0JIMIIBI ¥ KpaTKHe 0003HAUYCHUS PEUIOKEHBI HUXke (Tabmuia 1).

Tabmnna 1.

PeSyJILTaTbI BBINOJIHCHHSA TECTOB U CAMOCTOATEC/IbHBIX paﬁoT Yyamuxcsi 9 kiacca

«MaTtemaTnka: noaroroska k OI'9»
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3a BBINOJHEHHE TeCTa OOYYAIOIIMUCA IOJydYaeT 4YHCIIO IIPOICHTOB, IOJy4aeMoe JEJICHHEM BEPHO
BBIMIOJIHCHHBIX 33/IaHUM Ha YMCIIO BCEX 3aJaHuid, ymMHOxkeHHOe Ha 100%.

MOHI/ITOpI/IHF OTCJIC)KUBAHUA PE3YJILTATOB 06y‘IeHI/IH ITIO3BOJISIET CBOEBPEMEHHO BBIABUTH «3aIlaIaroInne) TEMbI
Kypca, MpOBECTU KOPPECKIUIO U OKa3aTb MHAWBUAYAJIbHYIO ITIOMOIIb YYalllUMCA.

Y4yeOH0- TEeMaTHYECKHUIl IIJIAH

Ne Ha3zBanue (TeMbI) MOIYJIfSI KoanuectBo N3 Hux
4acoB TEOpHsl | TpPaKTHKa

1. Anrebpanveckre 3a1aHust 6a30BOT0 YPOBHS 13 7 6
2. I'eomeTpuyeckue 3agaun 6a30BOTO YPOBHS 6 3 3
3. PecanpHas maTemMaTHka 6 4 2
4. 3anaHus MOBBIMIEHHOTO YPOBHS CIOXHOCTH 6 4 2
5. Hrorosoe 3aHsTHE 3 - 3

O011ee KOMTMYECTBO YaCOB 34 18 16

Monayasb 1. Anzedpauueckue 3a0anus 6a308020 yposHs.

BBenenue: wnenb M colep)kaHME 3JIEKTUBHOTO Kypca, (opMbl KOHTpoJiss. OOBIKHOBEHHBIE U
necsitTuuHble 1podu. CtannapTHbid By yucia. OKpyrieHue U CpaBHEHHE YuCell. byKBEHHbIE BBIPa)KEHUS.
Ob6nacte ponyctuMmblx 3HaueHuil. @opmynbl. CreneHb ¢ ILeIbIM  TOKa3aTeaeM. MHOIOWIEHBI.
[IpeoOpa3oBanue BbeIpakeHUH. Pa3nojkeHHEe MHOTOWIEHOB HAa MHOXHUTENU. AnreOpanveckue ApoOH.
Coxparienue anredbpanueckux Jipoodeit. [IpeoOpasoBanus panMoHaIbHBIX BeIpakeHUH. KBapaTHble KOPHH.
Jluneitnble u kBagpaTHble ypaBHeHus. CrucremMbl ypaBHeHUN. HepaBeHcTBa ¢ 0JJHOM MTEPEMEHHON U CHCTEMBbI
HepaBeHCTB. PemeHune kBaapaTHeIX HepaBeHCTB. llocnemoBarenbHOCTH M mporpeccuu. PexkyppeHTHbIe
dbopmynsl. 3agaun, peraeMbie ¢ TOMOIIBIO TPOTPECCHIA.

Uucna Ha KoopaAMHATHOM NpsMoU. IIpencraBieHue pelleHU HEPABEHCTB U UX CUCTEM Ha KOOPAMHATHOU
npsimoid. dynkuuu u rpagpuku. OCOOEHHOCTH pacHOOKEHUST B KOOPAMHATHOW IUIOCKOCTH TpauKOB
HEKOTOPBbIX (PYHKIMI B 3aBUCUMOCTH OT 3HAuU€HHsI MapaMeTpoB, BXOAALIMX B (HopMyibl. 3aBUCHMMOCTb
MEX/1y BEeJIMYUHAMHU.

Moayab 2. I'eomempuueckue 3a0auu 6a306020 ypogHs.

TpeyTOJ'ILHI/IKI/I, YCTBIPCXYT'OJIbHUKH. PaBeHcTBO TPEYTOJIbHUKOB, HOI[O6I/IC. CDOpMy.]'IBI IIomaau.
HpOHOpHI/IOHaHLHLIe OTPC3KH. Opr)KHOCTI/I. VTIbl: BOUCAaHHEIE U LHCHTpPAJIbHBIC.

Monayab 3. Peanvhaa mamemamuxa.
[Ipouentsl. CocTaBiieHME MaTEMATHYECKOM MOJEIHM IO YCJIOBUIO 3aJadyd. TEeKCTOBbIE 3aJadyd Ha
MPAKTUYECKHU pacueT. UTeHue rpaukoB U JuarpamMm. DJIEMEHThl KOMOWHATOPUKH, CTATUCTUKUA U TEOPUU
BEpPOSITHOCTEH. BripakeHne BemUIuHbI 13 (OPMYIIBI.
3aoanusa noeviuieHH020 YPO6BHA C/I0IHCHOCMU.

[IpeoOpaszoBanus aareOpanvyecKux BHIPAKEHUM. YpaBHEHHs, HEpABEHCTBA, CUCTeMbI. VcciieoBanne GpyHKIIMU
u niocrpoenue rpaduka. Kycouno-zaganneie ¢yakiun. [loctpoenue rpadukoB ¢ MoayineM. 3aiadul Ha JBHKCHHE.
3amaun Ha cMecu, criaBbl. CIOXHBIE TPOIEHTHL. 3aJadyd Ha COBMECTHYIO palOoTy. 3ajgaHusi C IMapaMeTpoM:
uccienoBanne rpadukoB QyHKIMH, pellieHne YPaBHEHWH M HEPABEHCTB C IMapaMeTPOM. 3HAKH KOPHEH KBaapaTHOIO



TpexwieHa. PacmonokeHne KOpHeW KBajpaTHOro TpexwicHa. [TapameTpsl @, b, C 1 KOPHU KBaApaTHOTO TPEXWICHA.

FCOMeTpI/I‘-IeCKI/IC 3aga4u.

Hmozosoe 3anamue. HpOBCILCHI/IC HUTOr0OBOI'O KOHTPOJBHOI'O TECTa

KaniennapHo-temaTnyeckoe niaHMpPoOBaHMe

e Ne zansTHst B flata
3aH Tewma 3ansTHA
ST Teme IInan ®dakTt
Monayas 1. Anredpauyeckue 3aganusi 6azoBoro ypoBHs (13 yacon)
Botuucnenus (2 uaca)
1 1 OOBIKHOBEHHBIE U JiecATHYHBIC ApoOu. CTaHIAPTHBIA BUJ YUCIA.
2 2 Tpenuposounvie eapuanmol. Camocmosmensvuas paboma.
Ypasuenusa u nepasencmea (3 uaca)
3 1 JluneiiHbIe U KBapaTHBIE ypaBHEHUS.
4 2 Jlunelinbie U KBaAgpaTHbIEC HEpaBeHCTBA. CUCTEMBbI HEPABEHCTB.
5 3 Tpenuposounvie eapuanmol. CamocmosmenvHas paboma.
Koopounamuas npamas. I pagpuxu (3 uaca)
6 1 Yucna Ha koopauHaTHOU npsimoii. [Ipencrasienue pemennit
HEPaBEHCTB M UX CUCTEM Ha KOOPAUHATHOH MPSIMOii.
7 1 I'padmku GyHKIMI 1 UX CBOWCTBA.
8 2 Tpenuposounvie eapuanmoi. Camocmosamenvras paboma.
Anzebpauueckue sviparicenua(2 uaca)
9 1 Mmuorounensl. Anrebpandeckrie qpodu, crerneHu. Jlomyctumeie
3HAYEHUS [IEPEMEHHOM.
10 2 Tpenuposounvie eapuanmol. CamocmosmenvHas paboma.
Ilocneooeamenvrnocmu (2 uaca)
11 1 Uucnosele nocienoparenbHocTh. [Iporpeccun.
12 2 Tpenuposounvie eapuarnmel. Camocmosamenvuas paboma.
13 1 Obobwarowuii mecm mooyis «Aneebpa» 6a308020 ypogHs.

Mopnyas 2. I'eomeTpuyeckue 3aqa4u 6a30BOro ypoBHs (6 1yacos)




Ne Jara
No 3ansITHS B
3aH Tema 3aHsTHSA
9T Teme IInan ®daxt
Hoocuem yz2noe(2 uaca)
14 1 Tpeyronpauk. YeTsipexyromsHUK. OKPYKHOCTD.
15 2 Tpenuposounvie sapuarnmol. CamocmosmenvHas paboma.
IInowaou ¢uzyp (2 uaca)
16 1 UeTtpIpexyroapHUKHU. TpeyronbHuK. OKPYKHOCTB U KPYT.
17 2 Tpenuposounvie sapuanmol. Camocmosmenvuas paboma.
Buioop eepuvix ymeeprcoenuii(1 uac)
18 1 TpeHnpoBOYHBIE 33 aHUSL.
19 1 Obodbwarowguii mecm mooyns «I eomempusy 6a306020 yposHs.
Moayas 3. PeanbHass maTemaTuka (6 4acoB)
I'pagpuru u ouazpammor. Texcmoswie 3a0auu (3 yaca)
20 1 UreHue TpaMKOB U JUarpaMM.
21 2 TekcToBbIe 33/1a4M Ha IPAKTUIECKUI pacuer.
22 3 Tpenuposounvie sapuanmol. Camocmosmenvuas paboma.
Peanvnasa nnanumempus. Teopus eepoamnocmeii (2 uaca)
23 1 Pemenue 3aja4 mpakTHUECKOW HATIPABIICHHOCTH.
24 2 OneMeHTbl KOMOMHATOPHUKU U TEOPUH BEPOSTHOCTEH.
25 1 Obobwarowuii mecm mooyna « Peanvnas mamemamuxay.
Mopnyas 1 u 2. 3agaHus NOBBIIIEHHOT0 YPOBHS CJI0KHOCTH (6 4yacoB)
26 1 [MpeobpazoBanus areOpandecKuX BhIPAKEHHH.
27 2 YpaBHEHHs, HEPABEHCTBA, CUCTEMBI.
28 3 HccnenoBanue QpyHKIMK U TOCTpOeHUE rpaduKa. 3alaHus C
napameTpoM.
29 4 TexcToBrIe 3ama49H.
30 5 T'eomerpuueckue 3agauu
31 6 I'eomerpuyeckue 3a1a4u




Ne Jara
Ne zangarus B
3aH Tema 3aHgTHA
TEME
9T IInan ®daxt
Hrorosoe 3ansitue (3uaca)
32- 1-3 Hmoeoswiii mecm
35

CITHCOK PEKOMEHJYEMOH JIHTEPATYPbI

1. YyebHukn: Mopakosuu A.l. n ap. «Anrebpa7», «Anrebpa8», «Anrebpa9». YacTb.YuebHMK. Yactb 2.
3apayHuk. M. : MHeMO3MHa

2 . lnpaktnueckne matepuanbl: AnekcaHaposa /1.A. Anrebpa 7, 8, 9. CamocTosaTenbHble paboTbl. M. :
MHemo3unHa

3. Anekcanaposa /1.A. Anrebpa7, 8, 9. KoHTposibHble paboTbl. M.: MHemo3uHa

4 . Mopakosuy A.T. Anrebpa, 7 -9.TecTbl. MHeMO3MHa

5 . Metoaunyeckme matepuansi: Mopakosuy A.l. Anrebpa, 7 -9. MeToauyeckoe nocobue ansa yuutenein. M.:
MHemo3uHa

6 . /1.C.AtaHacaH 1 ap. «FeomeTpua 7 — 9» YuyebHUK. M. : MpocseLLeHne

7 . H.B. MenbHuKOBA. Feometpua 7, 8, 9. KoHTposibHble paboTbl. M.: OKk3ameH, 2014

8. AB. dapkos.. TecTbl No reomeTtpun 7, 8, 9. Ik3ameH, 2014

9 . H.b. MenbHuKoBa, T.A. 3axaposa. [JupaKktmyeckne matepmansl no reomeTtpun 7, 8, 9. M.: dk3ameH, 2014

10. Mpobnembl peanusauum SroC npu  obyyeHUM MaTemMaTMKe B OCHOBHOM U cTapwen
oblleobpasoBaTenbHOM LWKoMe: MoHorpadua / KonnekTus asTopoBs: MBaHwoK M.E., J/lunuauHa B.B.,,
MakctotuH A.A. — Camapa: nsa-so OO0 «lopTto-npuHT», 2014 —338cC.

11. TpeHMpoBOYHble MaTepumanbl gnA noarotoBkm K MA no matemaTtuke-2014: pmpakTnyeckue
matepuanbl / coct.: A.A. MakctotuH, K0.H. Heuendko, T.M. LWWanosanosa. Camapa: 000 «M3patensbctso Ac
Mapa», 2013. 142c.

12. TpeHnpoBOYHble MaTepuanbl Ana noarotoskn K IMA no matematuke-2015: anpakTuyeckue
matepuansbl / coct.: A.A. MakciotuH, H0.H. HeueHko. - Camapa:, 2014. 140c.

13. A.A. MaKctoTMH. MaTemaTtuKa-9. YyebHoe nocobue gnsa NoAroTOBKM K BbIMYCKHbIM 3K3ameHam 3a 9
K/1aCC M BCTYNUTE/IbHbIM 9K3aMeHaM B IMLLEeN, TMMHA3MK, maTemaTudeckme Knaccol. Camapa, 2007.-422c¢
14. N’MA — 2015: MaTtemaTtuKa: 9-i Knacc: TpeHMpPOBOYHblE BAPWMAHTbl 3K3aMEHALMOHHbIX paboT ans
nposeAeHUA rocyaapcTBeHHOW MTOroBOWM aTtTectaumm B HOBOW ¢dopme / aBT.-cocT. E.A.ByHumoswuu, J1.B.

Ky3HeuoBa, /1.0. Pocnosa u gp. — Mocksa: ACT: Actpensb, 2014

15. MaTtemaTuKa. 9 knacc. Noarotoska K NTMA. 3agaHna ¢ napameTpom: Teopua, MeTOANKA, YNpaXKHEeHUA
n 3agaun. [ Nop pen,. ®.d. Nbicerko, C.10. Kynabyxosa. — Poctos — Ha [oHy, Jlernon, 2014
16. MaTtematuKa. 9 Kknacc. TMA - 2015. TpeHarkep A8 NOAFOTOBKM K 3K3amMeHy. Anrebpa, reomeTtpus,

peanbHas matemaTuKa: yuebHo-meToauueckoe nocobue. / Nog pea. ®.0. fbiceHko, C.HO. Kynabyxosa. —
Poctos —Ha [oHy, flervion, 2014

17. MaTemaTtnKa. 9 Knacc. TemaTuyeckue TecTbl Ana noarotoBku K NMA-2015. Anrebpa, reometpus,
TEeopus BEPOATHOCTEN M cTaTuCTUKa: / yd4ebHo-meToamueckoe nocobue. [/ MNog pea. ®.®. fbiceHko, C.HO.
Kynabyxosa. — PoctoB — Ha [loHy, JlernoH, 2014

18. Matematnka. 9 Knacc. MNoarotoBka K Ol -2015. YyebHO-TpeHMpPOBOYHbIE TeCcTbl NO HOBOW
aemosepcun [ Nog peq,. ©.d. Nvicerko, C.10. Kynabyxosa. — Poctos — Ha [loHy, /lernoH, 2015
19. Ora (r'MA-9). MatemaTvka. OCHOBHOW rOCyZapCTBEHHbIA 3K3amMeH. Teopus BePOATHOCTEN U

anemeHTbl ctatuctmkn / A.P. PasaHosckuit, .. MyxuH. — M.: MU3gatenbctBo «3K3ameH», 2015
20. Ora (f’MA-9) 2015. MaTtematrKa. 3 moayns. OCHOBHOM rocyapcTBeHHbI 3K3ameH 30 BapMaHTOB




TUNOBbIX TecToBbiX 3agaHuit / AuleHko W.B., Llectakos C.A. n ap. — M.: M30aTeNbCTBO «IK3aMeH»,
nsgartenoctso MUHMO, 2015.
21. UHTepHeT pecypcbl ana noarotosku K TMA
depepanbHbIN MHCTUTYT Neaarormyecknx nsmepernin (PUMN)

www.fipi.ru

http://www.gotovkege.ru.html

http://www.AlexLarin.ru.html



http://www.fipi.ru/
http://www.gotovkege.ru/demos.html
http://www.gotovkege.ru/demos.html

