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IHosicHuTEIbHAA 3aNIHCKA

JlaHHas mporpaMma 3J1eKTUBHOro Kypca «V30paHHbIe BOIPOCHI MaTeMaTHKW» INpeJHa3HaueHa AJIs
oOyuaromuxcs 9-x Ki1accoB 0011e00pa3oBaTeIbHBIX YUpPEeXKACHUH M paccunTtaHa Ha 34 yaca. Oma
IpeHa3HayeHa JUlsl MOBbIEHUA 3()()EKTHBHOCTH MOArOTOBKM OOydarommxcs 9 kigacca K OCHOBHOMY
roCy/IJapCTBEHHOMY 3K3aMEHy II0 MaTeéMaTHKE 3a KypC OCHOBHOM IIKOJbl M MNPEAyCMaTpUBAET HX
MOATOTOBKY K JaJbHEHIIEMYy 00YyUEHUIO B CpEIHEN IITKOJIE.

[Tporpamma 3J1€KTHBHOTO Kypca coderaercs ¢ o0biM YMK, pexoMeHI0BaHHBIM K HCIIOIb30BAHUIO
B o0OpasoBareibHOM Ipouecce. [IporpamMmma 3JIeKTUBHOIO Kypca COINIACOBAaHA C TpeOOBaHUSIMHU
rOCyJJapCTBEHHOT0 00pa30BaTEIbHOIO CTaHJapTa M COAEPKaHUEM OCHOBHBIX MIPOTPaMM Kypca MaTeMaTUKU
OCHOBHOM IIIKOJIBI.

[IporpamMmoil MIKOJBHOTO Kypca MaTeMaTUKHU HE MPelyCMOTPEHbI 0000IIEHHE M CHCTEeMAaTH3aIus
3HAHUM MO PA3IUYHBIM pa3jiesiaM, MOJyYEHHBIX yJallluMHCs 3a Bech Nepuoj] oO0ydeHus ¢ 5 mo 9 kiacc.
OnexTuBHbIN Kypc «M30paHHbIe BOPOCH MaTEMAaTHKW» TTO3BOJIUT CUCTEMATU3UPOBATh U YIIyOUTh 3HAHUS
yUYallUXcsl MO Pa3IUYHBIM pasfesiaM Kypca MaTeMaTHMKH OCHOBHOM IIKOJBI (apudmeruke, anreodpe,
CTaTUCTUKE M TEOPUM BEpPOATHOCTEH, TreoMeTpuH). B HaHHOM Kypce TakkKe paccMaTpUBaIOTCS
HECTaHJapPTHbIE 33JaHUs, BBIXOJAIINE 3a PAMKH ILIKOJBHOW MporpaMMmsl (rpauku ¢ MOAYJEM, KyCOUYHO-
3a7jaHHble (DYHKIMH, PEIIeHNEe HECTAaHIapPTHBIX YPABHEHUI U HEPABEHCTB U Jp.). 3HaHUE 3TOr0 Marepuasia u
YMEHHE €ro NPUMEHSTh B MPAKTUYECKOM IEsTEeNbHOCTH IMO3BOJMT IIKOJIBHUKAM peIlaTh pa3HOOOpa3Hble
3a7laudl Pa3IMYHON CI0KHOCTU U MOJATOTOBUTHCS K YCHEIIHOW cAaye 3K3aMeHa B HOBOM (hopMe MTOTOBOM
aTTeCTaluu.

Kaxnoe 3ansTre, a Takke BCe OHHM B IIEJIOM HAIIPaBIEHBI HA TO, YTOOBI Pa3BUTh UHTEPEC IIKOJIBHUKOB K
IpeaMeTy, IO3HAKOMHUTh UX C HOBBIMHM HJIESIMHU U METOJIaMH, PAaCIIUPUTh MPEJCTABICHHE 00 N3y4yaeMOM B
OCHOBHOM Kypce MaTepualie, a Il1aBHOE€, paCCMOTPETh UHTEPECHBIE 3aJauH.

OTOT Kypc npejylaraeT y4aluMmcsl 3HaKOMCTBO C MaTeMaTHKOW Kak C OOHIEKYJIbTYpHOW II€HHOCTBIO,
BBIPAOOTKON TMOHMUMAHUS MMU TOTO, YTO MaTeMaTHKa SBJISIETCS MHCTPYMEHTOM IO3HAaHUS OKPY’KAIOIIETO
MHpa ¥ camoro ceos.

Ecim B u3ydyeHHMHM NpPEeIMETOB €CTECTBEHHOHAyYHOIO IMKJIA OYEHb BAXXHOE MECTO 3aHUMAeT
HKCIEPUMEHT U HUMEHHO B MpOIEecce HKCIEPUMEHTAa U OOCYXAEHHUS €ro OpraHu3alMd U pe3yJbTaToB
(bopMHpYIOTCS M Pa3BUBAIOTCS MHTEPECHI YUEHUKA K JTAHHOMY IpeAMETY, TO B MaTeMaTUKE SKBHUBAJIICHTOM
HKCIIEpUMEHTA sIBJIAETCs perieHue 3a1a4. CoOCTBEHHO BECh KypC MaTEMaTHKH MOXKET ObITh IOCTPOEH U, KaK
IIPABUJIO, CTPOUTCS Ha PEIICHNUHU PAa3IMUHBIX 10 CTENEHHU Ba)KHOCTU U TPYAHOCTH 3a/a4.

LleJb 371eKTHMBHOIO Kypca: CHCTEMaTH3allisd 3HAHUM M CHOCOOOB [JEATEIbHOCTH YydallluXcs 110
MaTeMaTHKE 3a KypcC OCHOBHOM IIKOJBI, IOJATOTOBKa oOywaromuxcs 9 Kiacca K OCHOBHOMY
rocyJapCTBEHHOMY 9K3aMEeHy 110 MaTeMaTuke. YcnemHas ciaada OI'D, mepexon B 10 kimacc mo BeIOpaHHOMY
npoduto(Ipu HEOOXOTUMOCTH).

3anaum kypca:

ooyuarowue: (hopmuposarue nosHasamenvhvix u nocuveckux YVJi)
- ®opmupoBanue "06a3bl 3HaHUIA" 110 anredpe, reOMETPUH U peaJIbHON MaTeMaTHuKe, TTO3BOJISIONICH
OecIpensITCTBEHHO ONEepPUpPOBATh MATEMAaTUYECKUM MaTepUaoM BHE 3aBUCUMOCTHU OT CIlocoda
IIPOBEPKU 3HAHUM.

HayuuTth npaBuiIbHOM HHTEpIPETAIMK CIIOPHBIX (POPMYITHPOBOK 3aTaHUH.
- Pa3BHUTbH HaBBIKM pELICHUS TECTOB.
- Hayuuts MakcumanbHO 3 (EKTUBHO pacnpeensiTh BpeMsi, OTBEICHHOE Ha BHIIOJIHEHHE
3aaHusl.
- IloaroroBuTtsh k ycnemnou caaye OI'D no MareMaruke.

pazeusarowue: (hopmuposanue pezyrsimushuvix YV/[)
®  yMEHHE CTaBUTb Iepes coOoH 1eb — Heslenojaaranme, Kak IoOCTaHOBKY y4eOHOI 3a1auu Ha OCHOBE
COOTHECEHHUSI TOT0, YTO YK€ U3BECTHO U YCBOCHO yYAILIMMCS, U TOTO, YTO €IIe HEU3BECTHO;



® [UIAHUPOBATH CBOIO PadOTy - IVIAHUPOBAHME — OIIPE/IETICHUE MOCIIEeI0BATEIHHOCTH POMEKYTOUHBIX
LeJIEH ¢ YY4ETOM KOHEYHOT'O Pe3yJIbTaTa; COCTABIICHUE IUIAHA U MOCIIEI0BATEILHOCTH JEHCTBU;
® KOHTPO.Jb B (popMe CuueHus crocoda JeCTBUS U €ro pe3yJibTaTa ¢ 33JaHHBIM TAJIOHOM C LETIbI0
OOHapy>KEHHs OTKJIIOHEHUH M OTIMYHUI OT STAJIOHA;
® OLEeHKA - BBIJCJICHUE U OCO3HAHKUE YYAIUMCS TOTO, YTO YXKE YCBOEHO U UTO €IIE TMOUIEKUT YCBOCHHUIO,
OCO3HAHUE KA4eCTBA U YPOBHS YCBOCHHSI;
socnumameinvHvie: (hopmuposanue KOMMYHUKAMUBHBIX U AuuHOCIHbIX YV V]])
® (dopmupoBaTh yMEHHE CIyLIaTh U BCTyNaTh B IUAJIOT;
®  BOCIHTHIBATH OTBETCTBEHHOCTh U AaKKYyPAaTHOCTB;
®  y4acTBOBAThH B KOJUIEKTUBHOM OOCYXKICHUH, MPH ITOM YUUTHCS YMEHHIO OCO3HAHHO U MPOU3BOJIBHO
CTPOUTH pPEUeBOE BHICKA3bIBAHNE B YCTHOM M MUCHMEHHOMN (hopMe;
® cMbICJ000pa30BaHue T. €. YCTAHOBJICHUIO YYAIIMMUCS CBSI3U MEX/Yy LIEIbI0 YUeOHOH e TeTbHOCTH
U €e MOTHBOM, JPYTUMH CJIOBaMH, MEXAY peE3yJbTaTOM-NPOIYKTOM YYEHHs, HOOYKIaroluM
JESTENbHOCTD, U TEM, Paii 4YETO OHA OCYILECTBIISETCS, CAMOOPTaHU3ALINS.

DyHKIMH Kypca

®  OpHUEHTaIMs Ha COBEPIICHCTBOBAHUE HABBIKOB MTO3HABATEIbHOM, OPraHU3aIMOHHON JEATEeIbHOCTH;
e  xomreHcanusg HegocTtarkoB 3YH mo maremaruke.
MeToabl u popMbI 00yUeHHS

MeTtoapl U popMbl 0O0yUEHUS ONPEAETAIOTCS TPeOOBaHUAMU OOYUEHHUs, C YYETOM HHIUBUAYaJIbHBIX U
BO3PACTHBIX OCOOEHHOCTEH ydwaluxcsi, pa3BUTHA U CaMOPa3BUTHS JIMYHOCTU. B CBS3M C 3TUM OCHOBHBIE
MIPUOPUTETHI METOIMKH U3YUYEHHs Kypca:

®  o0yueHHe yepe3 OIBIT U COTPYIHUYECTBO;
y4eT MHIMBHLyaJIbHBIX 0COOEHHOCTEH M MOTpeOHOCTEH yyaruxcs;

®  UHTEPAKTHBHOCTH (paboTa B MajbIX TPYIIAX, POJEBBIE WIPbI, TPEHHHTH, BHE 3aHSATHH - METOX
MIPOEKTOB);

® JMYHOCTHO - JEATEIbHOCTHBIM M CyOBEKT — CyOBEKTHBHBIM mOAXoA (Oosblliee BHUMaHUE K
JMYHOCTH YYallerocs, a He IeJIsIM YUUTelIs, paBHOIIPaBHOE MX B3aUMOJICHCTBUE).

Jlnst paboThI ¢ ydamumucs, 0€3yclIOBHO, IPUMEHUMBI Takue (OpMBI pabOThI, KaK JEKIHUS H CEeMUHAp.
[ToMuMO 3TUX TpPaJAULUOHHBIX (HOPM PEKOMEHAYETCS HCIOJIb30BaTh TAKXKE TUCKYCCHH, BBICTYIUJICHUS C
JIOKJIaJaMH, COJEPKAIlMMH OTYET O BBIIIOJIHEHUU WHIUBUAYAIBHOIO WU IPYNIIOBOIO JOMAILIHETO 3a/laHuUs
WIA C COJOKJIaJaMHM, JOMOJIHAIONIMMHU JIEKIHUIO yduTens. Bo3MoXkHBI pasnnuHble (OpMBI TBOPUYECKOM
paboThl yJammxcsi, Kak HallpUMep, «3alliTa PEUICHUs», OTYET MO pe3ybTaTaM «IIOMCKOBOI» paboThI Ha
oOpa3oBaTenbHbIX caiiTax B MHTepHeTe no yka3zaHHOH Teme. TakuM 0Opa3oM, TaHHbII Kypc HE UCKIIOYaeT
BO3MO>XHOCTH IPOEKTHOM JEeATeNbHOCTH YYalllUXCsl BO BHEYpouHOe Bpemsl. MIToroM Takol nedaTeiabHOCTH
MOTYT OBITH TBOPYECKHE PAOOTHI.

[Ipemmaraemslii Kypc SIBISIETCSI pa3BUTHEM CHUCTEMBI paHee MPUOOPETEHHBIX MPOTPaMMHBIX 3HAHHM, €ro
LIeJIb - CO3JIaTh LIEJIOCTHOE MPEJCTABICHUE O TEME W 3HAUUTENBHO PACIIMPUTH CHEKTP 3a]ad, MOCUIbHBIX
Juist yqamuxcs. Bee cBoiicTBa, BXOAdIIUE B KYpC, M UX JI0KA3aTeIbCTBA HE BHI3OBYT TPYJHOCTH Y yHalIUXCS,
T.K. HE COJAEp)KaT TPOMO3JKUX BBIKJIAZOK, a Kaxaoe Mpeablayliee TOTOBUT mocienyomee. Ilpu
HANpPaBISAIOMIEH POJIM YUYUTENs IIKOJIBHUKM MOTYT CaMOCTOSTENbHO C(OpPMYIHpOBaTH HOBBIE JUISI HHUX
CBOWCTBA M Jaxe JO0Ka3aTh MX. Bce MOMKHO pacmonaratb K CaMOCTOSTEIbHOMY IOMCKY W IOBBILIATH
MHTEpeC K Hu3y4deHuro mnpeamera. llpencraBnds ydammmcsi BO3MOXKHOCTb OCMBICIMTH CBOMCTBA M HX
JI0Ka3aTeNNbCTBA, YUUTENb Pa3BUBAET F€OMETPHUUECKYIO HHTYUIHIO, 0€3 KOTOPO HEMBICIMMO TBOPYECTBO.

Takum o00pa3oM, mporpamMma MpPUMEHUMA JUIS PA3UYHBIX TPYNN HIKOJHHUKOB, B TOM 4YHCIE, HE
UMEIOIMX XOpOoIlei MOJAroTOBKU. B 3TOM ciyuae, yduTenb MOXET Cy3UTh TpeOOBaHUS M NPEIJIOKUTH B
KayecTBE JIOMAIIHUX 3aJaHUi CO3JaHhe TBOPUYECKHUX paldoT, MPH 3TOM Yy JE€Tei pa3BUBAaeTCsd UHTYUTHBHO-
acCOIMAaTUBHOE MBIIIJICHHE, YTO HECOMHEHHO, IOMOXKET UM IIPU BhINOJIHEHNH 3agaHuid OI'D.



OcHOBHast (YHKUUS Y4YUTEIsl B JAHHOM Kypce COCTOUT B «CONPOBOXKJIECHHM» YYallerocss B €ro
ITO3HABATEJILHOM JEATEIBbHOCTH, KOPPEKLINN paHee MOMy4YeHHbIX yyammumucs 3Y H.

Ilnanupyemble pe3yibTaTbl OCBOCHHS Kypca

[Inanupyemble pe3yibTaTbl OOy4YEHMS OTPa)KaloT CIEAYIOLIUME YEThIpe KaTeropuu I03HABATEIbHOMN
o0nacTu:

3Hanue/moHUMAaHMe:
BJIQJICHUE TEPMUHOM; BIIAJICHUE PA3JIMYHBIMU SKBHUBAJCHTHBIMHU IPEJCTABICHUSAMHU (HAIpUMEp, 4HUCIA);
pacrno3HaBaHME (HAa OCHOBE OIPENEJICHUIM, W3BECTHBIX CBOWCTB, CPOPMHUPOBAHHBIX MPEICTABICHUN);
UCIIOJIb30BaHUE PA3IMYHBIX MAaTEeMAaTHYECKHUX S3BIKOB (CHMBOJIMYECKOIo, rpaduyeckoro), mnepexoj OT
OJIHOTO SA3BIKa K IPYroMy; HHTEpPIIPETALUSI.

YMeHnue NpUMEHUTDb AJITOPUTM:
UCIIOJIb30BaHUE (POPMYJIbl KaK alropuTMa BBIYUCIIEHUH; MPUMEHEHHE OCHOBHBIX MpPaBWJ JAEUCTBUN C
YHCIaMH, alre0pandeckKiMU BhIPRXKEHUSIMH; pEIlIeHHEe OCHOBHBIX THUIIOB YPAaBHEHUH, HEPABEHCTB, CUCTEM,
3a/1a4.

YMeHuEe pelliuTh MAaTEMATHYECKVIO 32/1a4V:

3a/laHusl, TpPU PEIIEHUU KOTOpPhIX Tpedyercss MpuUMeHeHHe (aKTyajau3alusi) CHUCTEMbl 3HAHUI;
npeoOpa3oBaHUe CBSI3eH MEXIy HM3BECTHBIMU (DakTaMu; BKIIIOYEHHWE W3BECTHBIX MOHSATHHA, MPUEMOB U
Croco0O0B pelIeHrs B HOBBIE CBS3U M OTHOLIEHUS, YMEHUE PACIIO3HATh CTAaHJAPTHYIO 337a4y B U3MEHEHHOM
(bopmyIHMpoBKe.

IIpumeHeHMe 3HAHMI B ;KU3HEHHBIX, PEAJbHBIX CHTYAIUSX:
3a7aHus, (HOpMyITUpPOBKAa KOTOPBIX «OOJeueHa» B MPAKTHUYECKYIO CHUTYalMI0, 3HAKOMYIO YyYaIlUMCS HU
OJU3KYIO UX )KU3HEHHOMY OIIBITY.

HarypanbHblie uncia. [Ipodu. PannonanbHble Yucaa

BhINyCcKHUK Hay4YuTCA:

* IOHUMATh OCOOEHHOCTHU JECSITUYHOW CUCTEMBbI CUMCIICHHUS;

* OIIEPUPOBATh MOHATHAMHU, CBSI3aHHBIMU C I€TUMOCTBIO HATypaJIbHbBIX YUCEIL;

* BBIpaXKaTh 4YHClIa B SKBUBAJIECHTHBIX (opmax, BbIOMpas HauOosiee MOAXOMASIIYI0 B 3aBHCHUMOCTH OT
KOHKPETHOM CUTYyaluH;

* CpaBHUBATh U YIIOPSAI0YMBATH PALIMOHAIILHBIE YUCIIA;

* BBIIOJIHATH BBIUMCIECHHUS C DPALMOHAIBHBIMM YHCJIAMM, COYETash YCTHbIE W NHMCbMEHHBIE NPUEMBI
BBIUMCJICHUN, TPUMEHEHNE KaJbKyJIATOPa;

* MCNOJb30BaTh NOHATUS U YMEHMSI, CBSI3aHHBIE C MPONOPLHOHAIBHOCTHIO BEJIUYHH, IIPOLEHTAMH, B XOJE
pelleHnsl MaTeMaTU4YeCcKUX 3a7ay M 3a7ad U3 CMEXKHBIX MPEIMETOB, BBINIOIHATH HECIOKHbBIE MPAKTUUYECKHE
pacyETsl.

Buinycknuk nonyuum 603mMoxcHocmy:

* I03HAKOMUTHCS C MO3ULMOHHBIMU CUCTEMAMHU CUUCIIEHUS C OCHOBAHMSIMH, OTIMYHBIMU OT 10;

* yriIyOUTh ¥ pa3BUTh MPEACTABICHUS O HATYpaJIbHBIX YHCIAX U CBOMCTBAaX JAEIUMOCTH;

* HAYYHUTbCA MCIIONB30BaTh NPUEMBI, PALMOHATU3UPYIOIINE BBIYMCICHUS, TNPHOOPECTH MPUBBIUKY
KOHTPOJIUPOBATh BHIYMCIICHUS, BBIOMpAsk MOAXOSAINM JIJIsl CUTyallMH CIIOco0.

JleicTBUTEIbHBIE YHCIA

BbINyCcKHHMK HAY4YUTCS:

* HCIIOJIB30BaTh HAYaJIbHBIE NIPEICTABICHHUS O MHOYKECTBE JEUCTBUTEIBHBIX YUCEIL;

* ONEPUPOBATH MOHATHEM KBAJPAaTHOTO KOPHS, IPUMEHSTh €r0 B BBIYUCIICHUSX.

Buinycknuk nonyyum 603mMoxucHocmby.:

* pPa3BUThH MPEACTABIECHUE O YHUCIIE U YHCIOBBIX CHCTEMax OT HAaTYPaJbHBIX IO EHCTBUTENbHBIX YHCEI; O
pOJIY BBIYMCIIEHUH B IIPAKTHKE;

* pa3BUTh U YIIIYyOUTHh 3HAHMUSI O JECATUYHOM 3allUCU JCWCTBUTENBHBIX 4YHUCeNl (TIepuoAnYEecKue |
HENepHOoANYECKUE TpooH).

N3mepenusi, npudanKeHusi, OUEHKHU

Brio YCKHHUK HAYUUTCA:




* HCIIONB30BaTh B XOJIC PEIICHHUS 33Jay dJIEMEHTapHbIC MPEICTABICHUS, CBA3aHHBbIE C MPUOTMKEHHBIMU
3HAYEHHUSIMH BEJINYHH.

Buinycknuk nonyyum 603mMoxucHocmsy.:

* MOHSATH, YTO YMCIIOBbIE JIaHHBIE, KOTOPBIE HCIOJB3YIOTCS JUISl XapaKTEPUCTHUKU OOBEKTOB OKPY KAIOIIETO
MHUpa, SBISIOTCS IPEUMYIIECTBEHHO NPUOMKEHHBIMU, YTO 10 3alHCH TNPHOMMKEHHBIX 3HAYCHUH,
coJiepKaluxcs B MHQOPMALMOHHBIX UCTOUHUKAX, MOYKHO CYJUTh O MOTPEIIHOCTH MPUOINKEHHUS,

* MOHATH, YTO MOTPEUIHOCTh pe3yJbTaTa BBIYMCICHUH JOIDKHA OBITH COM3MEpHUMa C IOTPEUIHOCTHIO
UCXOIHBIX JTAHHBIX.

Auredpanyeckme BbIpaKeHHUs

BbINycKHHMK Hay4YHUTCS:

* ONEepUpPOBaTh MOHATUSAMH «TOXAECTBO», «TOXKJIECTBEHHOE IpeoOpa3oBaHME», pelaTh 3ajau,
coJiepskaniie OyKBeHHbIE JaHHbIE; padoTaTh ¢ (opMylIaMu;

* BBINOJIHATH PeoOpa30BaHMsl BRIPAKEHHUH, COIEPIKAIINX CTEIIEHH C IeJIBIMU MTOKa3aTesIMU U KBaJpaTHbIE
KOPHH;

* BBINOJIHATH TOXJIECTBEHHBIE NMPEOOpa30BaHMs PAIlMOHAIBHBIX BBIPAXKEHUI Ha OCHOBE MpaBWJ JEHCTBUI
HaJ MHOTOWJIEHaAMH U aare0panyecKuMu ApoOsiMH;

* BBINIOJIHATD PA3JI0KEHUE MHOTOYJIEHOB HA MHOKUTEIIH.

Buinycknux noayuum 803mMoicHOCHb HAVYUMbCAL:

* BBINOJIHATH MHOTOIIArOBbIe NMPEOOpa30BaHMs PALMOHAIBHBIX BBIPAXKEHUH, MPUMEHSS IIUPOKU Habop
0coO0B U MPUEMOB;

* NPUMEHATh TOXXJECTBEHHBbIC NpPeoOpa3oBaHMs U pELICHHs 3ajad M3 Ppa3IMyHBIX pa3esioB Kypca
(HampuMmep, 11 HAXO0XKICHUST HANOOIBIIIETO/HAUMEHBIIIETO 3HAYCHUS BEIPAKCHHUS ).

YpaBHenust

BbInycKHHMK Hay4YHUTCS:

* pematb OCHOBHBIE BUJBl PALIMOHAIBHBIX YPAaBHEHUN C OJJHOM NEPEMEHHOM, CUCTEMBI JIBYX YPaBHEHMH C
JIBYMsI TIEpEMEHHBIMU;

* [OHMMaThb YpPAaBHEHUE KaK BAKHEHIIYI0O MaTeMaTHYECKyl0 MOJEHb [UId ONHCAHUA W H3YUYCHMS
pa3zHOOOpa3HBIX peabHBIX CUTYAlLlU, peliaTh TEKCTOBbIE 3a/1a4M ajlre0pandyeckuM METOJI0M;

* NPUMEHATh TpapUuecKhe MPeICTaBICHUS s MCCIEJOBAHUS ypaBHEHUH, HCCIECIOBAHUS U PEIICHUS
CUCTEM YpaBHEHMH C ABYMsI IEPEMEHHBIMHU.

Buinycknuk nonyyum 603mMoxucHocmsy.:

* OBJIAJIETh CHEIHUAIBHBIMU MPUEMAMH PELICHUsS] YPaBHEHUN M CHUCTEM YpaBHEHUI; YBEPEHHO NMPUMEHSThH
anmnapar ypaBHEHUH A7 pelieHus pa3HOoOOpa3HbIX 3a/1a4 U3 MaTeMaTHKH, CMEXHBIX IPEIMETOB, PAKTUKY;
* TpPUMEHATh TIpaduyecKue MpeICTaBICHUsS JJs UCCIEJOBaHMS YpaBHEHHH, CHCTEM ypaBHEHUH,
coJepxalmx OykBeHHbIEe KO3()(DUITUESHTHI.

HepaBencrBa

BbInTyCKHUK HAy4HTCS:

* [IOHUMAaTh U IPUMEHATh TEPMHUHOJIOTHIO U CUMBOJIUKY, CBSI3aHHbIE C OTHOLIIEHMEM HEpaBEHCTBA, CBOIICTBa
YHCIIOBBIX HEPABEHCTB;

* pewiath JIMHEHHbIE HEPABEHCTBA C OJHON MEPEMEHHOMN U UX CHCTEMBI; pellaTh KBaJpaTHbIE HEPABEHCTBA C
OTOpOii Ha rpaduyeckre MpeaCTaBICHHUS;

* IPUMEHSATH anmapaT HEPaBEHCTB JJIsl PELICHU 3a7a4 U3 Pa3IMYHbIX pa3/ieloB Kypca.

Buinycknux noayuum 603MoiCHOCHb HAVHUMbCA:

* pa3HOOOpa3HBIM MpHEMaM J10Ka3aTeIbCTBA HEPABEHCTB; YBEPEHHO MPUMEHATH almapaTr HEepaBEeHCTB IS
peleHns pa3HOoOOpa3HbIX MaTEMAaTHUECKUX 33]a4 U 3a/1a4 U3 CMEKHBIX MPEIMETOB, IPAKTHKY;

* NpUMEHATh TpaduyecKue MpeICTaBiIeHHs] Jid MCCIEAOBAaHUS HEPAaBEHCTB, CHCTEM HEPaBEHCTB,
coJepxalmx OykBeHHbIEe KO3()(DUITUESHTHI.

OcHoBHbIE OHATHSA. YHCI0BBIE PYHKINH

BbInTyCKHUK HAy4HTCS:

* [IOHUMATh U UCIOJIb30BaTh (DYHKIIMOHAJIbHBIC MOHITUS U S3bIK (TEPMHUHBI, CHMBOJINYECKHE 0003HAUEHN);
* CTPOUTHh TIpadUKU 3JIEMEHTAPHBIX (DYHKIMIA; HCCIIEOBAaTh CBOMCTBA YHUCIOBBIX (PYHKIMI Ha OCHOBE
W3YyYEHHUS MTOBEACHUS UX IPaQHUKOB;




* OHUMaTh (YHKIHIO KaK BaKHEHIYI0 MaTeMaTHUECKYIO0 MOJENb JJIS OMHMCAHUs MPOIECCOB U SIBICHUM
OKpPYXAaroIIero MUpa, MPUMEHATh (PYHKIMOHATIBHBIA S3bIK JIJISl OMMCAHUSA M UCCIIEOBAaHMS 3aBHCUMOCTEH
MEXTY (PU3NYECKUMHU BEIMUUHAMH.

Buinycknuk nonyuum 603mMoxuCHOCHb HAYYUMbCA:

* NIPOBOJIUThH MCCIIEIOBAHUS, CBSI3aHHBIE C M3YYEHUEM CBOMCTB (DYHKIMi, B TOM YHCIIE C UCIOJIb30BAHUEM
KOMIIBIOTEpA; Ha OCHOBE TpadMKOB M3Y4YEHHBIX (YHKIHMH CTpouTh OoJiee CIOXHBbIE rpaduku (Kyco4yHO-
3aJlaHHBIE, C «BBIKOJIOTHIMUY» TOYKAMH U T. I1.);

* HCIOJIb30BaTh ()YHKIIMOHAJIbHBIE MPEICTABICHUS U CBOWCTBA (YHKIMM JUIsl pelIeHUs MaTeMaTHYeCKUX
3aJa4 U3 pa3iIuydHbIX pa3AesioB Kypca.

YuciioBble M0C/1€10BATEILHOCTH

BhIycKHUMK Hay4YuTCS:

* [IOHUMATh U UCIIOJIb30BATh S3bIK MOCIIE0BATEIBHOCTEN (TEPMUHBI, CAMBOJIMYECKHE 0003HAYEHUS);

* NPUMEHATh (OPMYJBI, CBSI3aHHbIE C apU(PMETHUECKOM M TeOMETPHUUECKOM Mporpeccueld, W ammapar,
c(hOopMUPOBAHHBIN NPU U3YyUEHUH JPYTUX Pa3fesioB Kypca, K pPEHIeHHIO 33/1a4, B TOM YHUCIIEe ¢ KOHTEKCTOM
U3 peaIbHOM JKU3HHU.

Buinycknuk nonyyum 603MoHuCHOCHb HAVYUMbCA:

* pemaTh KOMOMHHMPOBaHHBIE 3314l C MPUMEHEHHEM (OpMyJ N-ro WieHa M CyMMBbI NEPBBIX N UYICHOB
apu(MeTndecKoil U reOMeTpPUYECKOM Mporpeccuu, MPUMEHss MPHU 3TOM armapar ypaBHEHUN U HEPaBEHCTB;
* IOHUMAaTh apUPMETUYECKYI0O U TEOMETPUYECKYIO MPOTPEecCHI0 KakK (YHKIMU HAaTypaJbHOT'O apryMEHTa;
CBA3BIBATh  apU(METHYECKYI0 TPOTPECCHI0 C  JIMHEHHBIM  pPOCTOM, T€OMETPUYECKYHD — C
HKCIIOHEHIIMAJIBHBIM POCTOM.

OnucaresbHasi CTATUCTHKA

BbINyCKHUK HAy4YMTCS MCHOJIBb30BaTh MPOCTEHINE CIOCOOBI MPEJCTABICHUS M aHATU3a CTaTUCTHYECKHX
JTAHHBIX.

Buinycknux nonyuum 603moocHocms IpuoOpecTH MepBOHAYATbHBIN ONBIT OpraHu3aluu cOopa TaHHBIX MPH
MIPOBEJICHUH ONpOca OOIIECTBEHHOTO MHEHUS, OCYIIECTBIATh UX aHAJIN3,IIPEICTABIATh PE3yIbTaThl OMpoca
B BU/I€ TaOJIMIIBI, AMArPAMMBI.

Ciyuajiinbie cCOOBITHS U BEPOSITHOCTD

BBbIITyCKHUK HAYYHTCS] HAXOAUTh OTHOCUTENIBHYIO YaCTOTY M BEPOSTHOCTh CIy4afHOTO COOBITHSI.
Buinycknuux nonyuum 8o3moscHocms TPUOOPECTH OMBIT MPOBEACHUS CIIy4alHBIX HKCIEPUMEHTOB, B TOM
YHCIIE C TIOMOIIBI0 KOMIIBIOTEPHOI'O MOJIETIUPOBAHUS, HHTEPIPETALUN UX PE3YIbTATOB.

KomOunaTopuka

BbInyCKHUK Hay4uTCs pemaTh KOMOMHATOPHBIE 33/1a4M HA HAX0X/IEHUE Yhciia 00bEKTOB MM KOMOUWHAIIHHA.
Buinycknux _nomyuyum  803M0CHOCHb  HAYYUTHCS HEKOTOPBIM  CHELMAIbHBIM NpUEMaM  pelleHus
KOMOWHATOPHBIX 33/1a4.

Hacnaonan ceomempus

Buinycknux nayyumes:

* pacro3HaBaTh Ha YEpTEkKaxX, PUCYHKaX, MOJEIAX U B OKPY’KaIOIIEM MHUpE IUIOCKUE U MPOCTPAHCTBEHHBIE
reoMeTpHUYECKue PUryphl;

* pacnio3HaBaTh pa3BEPTKU KyOa, MPSIMOYTOJILHOTO Mapalieenurea, NpaBuibHOW MUPaMUIbl, HUIHHIIpA U
KOHYCa;

* CTPOUTH Pa3BEPTKH KyOa U MPSMOYTOJIBLHOTO Mapaljiesienunesa;

* OTpEAETIATH 0 JUHEHHBIM pa3zMepaM pa3BEPTKU GUTyphl IMHEHHBIE pa3Mepbl caMoii (GUTYpbl 1 HA000POT;
* BBIYUCIIATH 00BEM MPSAMOYTOJILHOTO Mapaiesenumesa.

Buinycknuk nonyyum 603mMoxucHocmby.:

* HAay4HUTbCS BBIYUCIATH OOBEMBI MPOCTPAHCTBEHHBIX TI'E€OMETPUUECKUX (UTyp, COCTaBIEHHBIX U3
IIPSIMOYTOJIBHBIX MapaJlIeICIUIIEI0B;

* yIIIyOUTh U pa3BUTh MPEACTABICHUS O IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (puUrypax;

* HAy4YUThCS IPUMEHATD NTOHATHE Pa3BEPTKU AJIS BBINIOIHEHUS IPAKTUUYECKUX PACUETOB.

I'eomempuueckue guzypo

Buinycxknux nayyumes:

* MOJb30BAThCS SI3bIKOM TE€OMETPUHU JIsi OMHMCAHUS TPEAMETOB OKPYXKAIOIIET0o MHpa M HX B3aUMHOIO
PacroI0KEHUS;




* pacmo3HaBaTh M U300pakaTh HA YepTekKaX U PUCYHKAX reoMeTprueckue (GUrypsl u uX KOH(MUTYpaIHH,

* HaXOJIUTh 3HAYECHHUS JUIMH JUHEWHBIX AJIEMEHTOB (UTYp U UX OTHOLICHHMSI, IPayCHYIO Mepy yriioB ot 0°
1o 180°, mpumMeHsis onpesieNieHus, CBOMCTBA U MIPU3HAKU (DUTYD U MX DJIEMEHTOB, OTHOIIECHUS (UTYp
(paBeHCTBO, MO00ME, CHMMETPHH, TIOBOPOT, MapajlIeTbHbIN TEPEHOC);

* ONEpUPOBATh C HAYAJIbHBIMU NOHATUSAMU TPUTOHOMETPUU U BBITIOIHITH 3JIEMEHTAPHBIE ONEepalliy HaJl
GYHKIUSMU YTIIOB;

* pemiaTth 3aJ1a4M Ha JOKa3aTelbCTBO, OMUPAACh HA U3yUYECHHBIE CBOMCTBA GUTYDP U OTHOIICHUN MEXKIY HUMH
Y TIPUMEHSS1 U3YYEHHbIE METO/IbI I0Ka3aTeIbCTB;

* pelIaTh HECIOXKHbIE 3a7jaul Ha IOCTPOEHHUE, IPUMEHSSI OCHOBHBIE aJITOPUTMBI ITIOCTPOECHHUS ¢ TOMOIIBIO
UUPKYJIS U JIMHEHKH;

* pemaTth MpocTefine IIaHUMETPUYECKHE 3a/1a4H B IPOCTPAHCTBE.

Buinycknuk noiyyum 603mMoxucHoCHb:

* OBJAJECTh METOJAMM PEIICHMs 3aJad Ha BBIYMCICHUS W JI0Ka3aTelIbCTBA: METOJOM OT MPOTHUBHOTO,
METOJIOM MOA00MSI, METO/IOM Tiepedopa BapUaHTOB U METOJIOM '€OMETPUUECKIX MECT TOYEK;

* IPHOOPECTU OMBIT MPUMEHEHHS aNredpanyecKoro U TPUrOHOMETPUUECKOTO armnapaTta U UaeH JABMIKEHHS
IIPU PEIIEHUU TeOMETPUUECKUX 3a/1ay;

* OBJIAJIETh TPAJMLIMOHHOM CXEMOW pEIIeHHs 3aJad Ha MOCTPOEHUE C MOMOILBI0 LUPKYJIS U JIMHEHKU:
aHaJIu3, OCTPOCHNUE, 0KA3aTeIbLCTBO U UCCIIEI0OBAHHE;

* HAyYUThCS PelIaTh 33Jja4ud Ha IOCTPOCHUE METOI0M I€OMETPUUECKOTO MECTa TOUEK U METOJIOM MOI00uS;
* MPHOOPECTH OIBIT HUCCIEAOBAHUSA CBOICTB IUIAHUMETPUYECKUX (QUTYp C TMOMOIIBI0 KOMIIBIOTEPHBIX
porpamm;

* IPUOOPECTH ONBIT BBHIIIOJIHEHUS MMPOEKTOB MO TeMaM «['eoMeTpuueckre npeoOpa3zoBaHus Ha MJIOCKOCTH,
«IlocTpoenue oTpe3koB 1o popmyIiey.

H3zmepenue zeomempuueckux ¢eudun

Bunycknux nayuumes:

* ICII0JIb30BaTh CBOMCTBA U3MEPEHHUS JUIMH, TUIOIIAeH 1 YIJIOB MPU PELICHUH 3a/1a4 Ha HaXOXKACHUE JUTUHBI
OTpe3Ka, JJIMHBI OKPY>KHOCTH, IJIMHBI IyT'H OKPYKHOCTH, TPaTyCHOM MEpHI yria;

* BBIYMCIATH IUIOMAAN TPEYrOJIbHUKOB, MPSIMOYTOJBHHUKOB, MapajuleOrpaMMOB, Tpameluil, KpyroB u
CEKTOpOB;

* BBIUUCIISIT JUTMHY OKPY>KHOCTH, JUTMHY JYTH OKPYXHOCTH,

* BBIYHCTIATH JUTMHBI TUHEHHBIX AJIEMEHTOB (PUTYp M UX YTJIBI, UCMIONB3Ysl (POPMYIIBI JUIUHBI OKPYKHOCTH U
JUTMHBI TyTH OKPYXHOCTH, GOpMYJIbI IuIoniaeit puryp;

e pemiath 3a7aud Ha JOKAa3aTeNbCTBO C HWCIOIB30BaHUEM (OPMYI IIUHBI OKPYKHOCTH U JTUHBI JAYTH
OKPYXHOCTH, popMyJI TUIOIaael Guryp;

* pemiaTh MPAaKTUYECKUE 3a/1ayM, CBA3AHHBIE C HAXOXKJIEHUEM T€OMETPHUUECKHUX BEIUYHH (UCTOIB3Yys MPHU
HEOOXOAMMOCTH CTIPABOYHUKU U TEXHUYECKUE CPEIICTBA).

Buinycknuk nonyyum 603M04CHOCIb HAYYUMbCA.:

* BBIUUCIISITH IUIOUIaAN (UTYp, COCTABIEHHBIX U3 IBYX WIH 00jee MpsIMOYTOJIbHUKOB, MapauieIorpaMMOB,
TPEYTOJIbHUKOB, KPyTa U CEKTOPa;

*  BBIUMCIATH  IUIOMAQAM  MHOTOYTOJIBHMKOB,  MCIIOJIb3YS ~ OTHOILIEHUS  PABHOBEIUKOCTH U
PaBHOCOCTABJIEHHOCTH;

* IPUMEHATH ANredpanvyeckrii 1 TPUrOHOMETPUUECKHM anmnapar ¥ UAeH ABM)KEHUS NPU PEelIeHUH 3a]1a4 Ha
BBIUMCJIEHHE IIJIOLIa/Ied MHOTOYTOJIbHUKOB.

Koopounamut

Bunycknux nayuumes:

* BBIYHUCIIATH JJIMHY OTPe3Ka M0 KOOPJMHATAM €ro KOHIIOB; BHIYMCIISATH KOOPAMHATHI CEPEAUHbI OTPE3Ka;

* UCTOJIb30BaTh KOOPJAUHATHBIM METOJ JJI U3YUEHHUS CBOMCTB MPAMBIX U OKPYKHOCTEH.

Buinycknuk noiyyum 603mMoxucHoCHb:

* OBJIaJIETh KOOPJIMHATHBIM METO/IOM PEIICHMS 3a]]a4 Ha BBIUYMCIICHUS U JOKAa3aTeIbCTBA;

* IPUOOPECTH OMBIT UCIOIb30BAHMS KOMITBIOTEPHBIX MPOrPaMM JJIsl aHAJIN3a YaCTHBIX CIy4YaeB B3aUMHOTO
PaCIOJIOKEHUSI OKPYKHOCTEN U TPSIMBIX;

* IPHOOPECTHU OMBIT BHIMOIHEHUS MPOEKTOB Ha TeMy «lIpuMeHeHne KOOpAMHATHOTO METO/a IPU PEeUIeHUH
3a/1ay Ha BBIUUCIICHUS U JJOKA3aTEIbCTBAY.




INTIAHUPYEMBIE PE3YJIBTATBI B OCBOEHUU LIKOJIBHUKAMMU YVY /] I10
3ABEPIIEHUH OBYYEHMUSA

JIMYHOCTHBIE

CnenuanbHo-npeaMeTHsie YY /[

MetanpeametHsie YYJ{

PeryasaTuBnblie

Ilo3naBaTeIbHBIE

KOMMyH“KaT“BHLIe

-[I0JIOKMTENBHOE OTHOLICHHE K
YpPOKaM MaTeMaTHKH;

-yMeHHe MPH3HABATh
COOCTBEHHBIE OLIMOKH;
-popMHpOBaHHE  LIEHHOCTHBIX
opueHTanmii  (caMoperyanus,
CTUMYJIMPOBAHUE, IOCTIKCHHE
HIp.);

-opmupoBanune
MaTeMaTHYecKoit
KOMIICTCHTHOCTH

B cdepe MHYHOCTHBIX Yyym y

BBIITyCKHHKOB Oynyt
copMupoBaHBI BHYTPEHHSSA
O3S obyuaromerocs,
aaCKBaTHas MOTHBALUA
yueOHOI JIeSATEIBHOCTH,
BKJIFO4ast y‘IC6HBI€ n
TI03HABATECJIbHbIC MOTHBBI,
OpHUCHTALUA Ha MOpaJIbHBIC

HOPMBEI Y UX BBIIIOJIHEHHUE.

--BBIIONHATL  apudmernyeckue

ﬂCﬁCTBHH, codcrass YCTHBIC U

MMACBMEHHBIC TPUEMBI; HaXOIUThH

3HAUEHHs] KOPHS  HATypaJlbHOM
CTEIEHH, CTErNeHN c
PALMOHATBHBIM MOKa3aTeseM,

HCHONb3Ysl TP HEOOXOAMMOCTH
BBIYHUCIIMTENIBHBIE  YCTPOWCTBA;
TOJTb30BAThCS OLIEHKOH "
NPUKUAKONH INPU  NPAKTHYECKHX
pacuyerax;

--COCTaBJIATh OyKBEHHBIE
BhIpaKEHHS U (GOPMysBl 1O

YCJIOBUSM 3aj1a4; OCYIICCTBJIATH B

BBIPAXKEHHUAX u dopmymnax
4UCIIOBbIC MOJICTAHOBKH u
BBIMOJIHATH ~ COOTBETCTBYIOLINE
BBIYHCIICHHUS, OCYILECTBIIATH

MOJICTAHOBKY OZIHOT'O BBIPAJKECHHUs.
B Jpyroe; BbIpaxaTh u3 (opmyit
OfHY
OCTaJIbHbIE;

TIEPEMEHHYIO uepes
--BBITIOJIHATE OCHOBHBIC JICHCTBHUSA
CO  CTEMEHAMH C  HEeIbIMH
MOKa3aTeNIAMM, C MHOTOYJIEHAMHU
n  anreOpandecKuMH  JpoosMu;
BBITIONHATE TOXIECTBEHHEIE

npeoOpa3oBaHus  PALMOHAIBLHBIX

BBIPAXKCHHIA;

--TIPUMEHSATh CBOlCTBa
apuMETHICCKHX KBaJpaToB
KOpHei hiuts BBIYHCIICHUS
3HAYeHHH M Tpeobpa3oBaHMil
YUCIIOBBIX BBIPAXKEHHIA,

COACPpKAIMX KBAJIpAaTHBIC KOPHU;
--pe€laThb HHHCﬁHLIC, KBaJpaTHbBIC
YPaBHEHUS M palMOHAJIbHbIE
YpaBHCHUS, CBOIAIIMECS K HHM,
JBYX
ypaBHEHHUH u

CHCTEMBI JTMHEHHBIX
HECJI0XKHbIE
HEJIMHEHHbIE YPaBHEHHUS;

--pemarb

TEKCTOBBIC 3aga4n

anredpanyecKum METOJIOM,

MPOBOJUTE ~ OTOOP  PEIICHHIA,

Hucxoas u3 (opmynupoBKH
3ajaun;

--OIPEACIIITE KOOPAUHATBI TOYKH
IUIOCKOCTH, CTPOUTH TOYKU C
3alaHHBIMH KOOpJIMHaTaMu;
N300pakaTh MHOXECTBO PEIICHHIT
JINHEHHOTO HEPABCHCTBA,
--HaXOJMTh 3HaueHUs (yHKUUH,
3ajaHHoil  opMyIIoi, TaGIMueH,
apryMeHTy;
HaxXOJWUTb 3HA4YC€HUs aprymeHra

rpapukoM 1O  eé

110 3HAYCHHUIO (PYHKIMH, 3aJaHHOIT
rpauKOM MITH TaOIHIIEH;

--OIpe/IeNsiTh CBOWCTBA (DYHKLHU
rpauKy;
rpauuecKue MpeCTaBICHUS TIPH

o ce TIPUMCHSATH

pelIeHnH  ypaBHEHMH, CHCTEM,
HCPABCHCTB;
--OIMHUCBIBATH CBOMCTBa

H3yYEHHBIX (YHKIUH, CTPOMTH HX
rpadukH.

-OTCJISKMBATH LEJb YueOHOU
JIEATELHOCTH (C OMOpoii Ha
MapIIPYTHBIE TUCTHI)
BHEyueOHOH (C ONopoit Ha
Pa3BOPOTHI MPOEKTHOM
JeSTETbHOCTH);

-YUYHTBIBATh OPUEHTHPBI, JAHHBIE
YUHTEIIEM, IIPH OCBOCHHH HOBOTO
yueOHOTrO MaTepuana;
-[IPOBEPSTH PE3YJIbTATHI
BBIYUCIICHU;

-aJIeKBaTHO BOCTIPUHUMATh
YKa3aHUs Ha OIIHOKU U
HCIIPABIIATH HAl/ICHHBIC ONINOKH.
-OLEHUBATh COOCTBEHHBIE YCTIEXH
B BBIYHCIIUTEIILHON
JeATEITLHOCTH;

-IUIAHUPOBATH LIATH 110
ycTpaHeHuIo npobesios (3HaHue
cocTaBa YHCe).

B chepe perynsaTuBHBIX yyn
BBIITYCKHHKH CMOTYT OBJIaJIETh
BCEMH THITAMH

y4.1eHCTB. HAaIIPaBIEHHBIX Ha
OpraHu3aluIo CBOeH paboThl B
OV u BHe ero, BKIroUast
CIOCOOHOCTh IPUHUMATD U
COXPaHATh Y4eOHYI0 Lielb 1
3aj1a4y, INIAHUPOBATH €€
peann3amuio, KOHTPOIHPOBATh H
OLICHUBATh CBOM JICHCTBHS,
BHOCHTb COOTBETCTBYIOIIIHE

KOPPEKTUBBI U UX BBITIOJTHECHUE

--aHaIM3UPOBATh yCIOBHE 3a/[a4H
(BBIICIATH YHCIIOBBIC JIAHHBIC U
LeJTb — YTO U3BECTHO, YTO
TpebyeTcst HailTH);

-COTIOCTABIISITh CXEMBI H YCIIOBHS
TEKCTOBBIX 3a71a4;

-yCTaHaB/IMBATh 3aKOHOMEPHOCTH
W UCTIOJIB30BATh MX MPH
BBITIOJTHEHNH 3a/1aHHIA;
-OCYIIECTBIIATH CHHTE3 YHCIOBOTO
BBIPAXKEHHsI, YCIOBUSI TCKCTOBOM
3aa4yn (BOCCTAHOBJICHHE YCIIOBUS
10 PUCYHKY, CXeMe, KPaTKO#i
3aIUCH);

-CpaBHUBATh U
KJIaccH(UIUPOBATH
HM300paXKCHHBIC PEAMETHI U
reoMeTpudeckue (GpUrypsl mo
3a1aHHBIM KPUTEPUSIM;

-[IOHUMATh HH(OPMALIHIO,
MPEICTABICHHYIO B BUJIE TEKCTa,
CXEMBbI, TaOJIHULBI.

-BUJICTh aHAJIOTHHU 1
HCHOJB30BATh HX MPH OCBOCHUH
NPUEMOB BBIYUCIICHHUIL;
-KOHCTPYHPOBATh
reoMeTpudeckue GpUrypsl u3
3aJaHHBIX YacTeil; J0CTPauBaTh
4acTh JI0 331aHHOI
TeOMETPUYECKOi (PUTYDHI;
MBICJICHHO JeIUTh
TeOMEeTpUYECKyIo GUrypy Ha
YaCTH;

-COMOCTABIISATH HHPOPMALHUIO,
MPEJICTABIICHHYIO B Pa3HBIX
BHJAX;

-BbIOMPATh 3a/1aHKE U3
MPEIUTOKEHHBIX, OCHOBBIBAsICh Ha
CBOMX MHTEpEcax.

B chepe nosnaBarenbHbix YV]{
BBIITY CKHUKH Hay4Jarcs
BOCTIPHHUMATh W aHAIM3HPOBATH
CcOOOLICHHUST W BaKHEHIIMe HX
KOMITOHCHTBI-TEKCTBI,
HCIOJB30BATh 3HAKOBO-
CHMBOJINYECKHE CPEICTBA, B TOM
YHCIIC OBIIAJICBAIOT JICHCTBUEM
MOJIETTUPOBAHUS, a TaKxke
LIMPOKUM CIIEKTPOM JIOTHYECKUX
JIeHCTBUI W ONepanuii, BKIOUYas

OGIHI/IC TIPUEMBI PEIICHUA 3a1a41

--COTPYIHHYATD C TOBAPHILAMHI
TIPH BBINIOJHCHHUH 3a/1aHAi:
YCTaHABIIMBATh U COOMIONATH
0uepENHOCTD JIeHCTBHUIA,
CpaBHHBATh I1OJIYYCHHBIC
Pe3yIIbTaThI, BEICTYIINBATD
mapTHepa, KOPPEKTHO cO00IATh
TOBapHILy 00 OIMOKax;

-3a1aBaTh BOIPOCEI C LIEIbIO
MOJTyYEHHS] HY)KHOH
nHOpMAIIH;

-OpraHHU30BBIBATH
B3aUMOIIPOBEPKY BBIIOIHECHHO
paboTHI;

-BBICKA3bIBATH CBOC MHCHUE IIPH
00CYy KIICHHHU 3a1aHUs

B cdepe KOMMYHHKATHBHBIX YYI
BBIIYCKHUKH [PUOOPETYT yMEHHUS
YUHUTHIBATH HO3HUILUIO
cobecenHUKa(IapTHEPCTBA),
OPraHU30BBIBATH M OCYLICCTBIITH
COTPYIHMYECTBO U KOONEPALHIO C

yY4uHuTeIeM 148 CBEPCTHUKaMH,

AICKBaTHO BOCIIPUHUMATH n
nepeiaBarh urpopmMaLHIo,
oToOpaKarh npeMeTHOe
CoacprkaHue n yciaoBus
JIEATENILHOCTH B COOOILIEHHUSX,
Ba)KHEHITUMU KOMITOHCHTaMH
KOTOPBIX SABJISIFOTCA TEKCTBI
3a/jaHui.



CONEP/KAHHUE ITPOI'PAMMOBI (34uaca)
Apudmeruka

HﬂTypaHbeIe gyucjaa. CTemneHs ¢ HAaTypaJIbHbIM TTIOKa3aTCJICM.

Pannonanbubie yucaa. Moayns (aOcomtoTHas BenuuuHa) yuciaa. CpaBHEHHE pallMOHAIBHBIX YHCEIL.
Apudmernueckue 1eHCTBHS ¢ pallMOHATBHBIMH yucaamMu. CTeneHb ¢ HeNbIM MoKa3aTenaeM. YnucinoBsie
BBIPAXEHUS, TIOPSA0K JIEHCTBUI B HUX, UCIOJIb30BaHHE CKOOOK. 3aKOHBI apu(PMETUUECKUX JAECUCTBUM:
[IEPEMECTUTENBHBIN, COYETATEIIbHBIN, PACIIPEACIIUTEIbHBIN.

JelictBuTesbHbIe Yncaa. KBagparuslii kopenb 3 unciaa. Kopenb Tpetsell crenenu. [lonamue o KopHe
n-ou cmenenu u3 uucia. JIeHCTBUTENbHBIE YHUCIIa KaKk OECKOHEYHbIE JecsTUYHble OpoOu. CpaBHEHHE
JeHCTBUTENBHBIX YKCEll, apu(MeTHuecKue JecTBUS HaJ HUMU. DTanbl pa3BUTHS NPEACTaBICHUI 0 YucIe.
W3mepenus, npulOimxeHus,, oueHKU. Pa3mepbl 0OBEKTOB OKpY’KalOIIEro Hac Mupa (OT dJIeMEHTapHBIX
gacTul 10 BeeneHHoit), IMTenbHOCTh IPOLECCOB B OKpYsKarolleM Hac Mupe. [IpencraBinenue 3aBucCuMocTu
MeX1y BeJIMYMHAMHU B BUe (opMyIl. Beiaenenue MHOXKUTENS — CTENIEHH JIECATH B 3allUCH YHCIA.

Anzebpa

Anzeopauueckue Opoou. Apugpmemuueckue onepayuu Hao anzeopaudeckumu o0Opoosamu. byxeenmnwvie
svipadiceHusi  (8ulpadicenus ¢ nepemeHuviMu). Hucnosoe 3mauenue OYKEEHHO20 — BbIPANCEHUS.
Lonycmumoele 3HaueHus nepemeHHulX, 6X00AWUX 8 aneebpauyeckue evipadcenus. lloocmanoska
svipadiceHull  emecmo  nepemeHnnvix. Pasencmeo  Oykeenmvix  @vipadicenui.  Toowcoecmso,
odokazamenbcmeo modcoecms. Ilpeoopazosanus evipadsicenu.

Ceoticmea cmenenell ¢ yenvim noxazamenem. Muoeounenvi. Crodcenue, 6bluumManue, YMHONCEHUE
MHO204NeH08. POopMYNbl COKPAUWEHHO20 YMHONCEHUA. K8AOpam CYMMbl U K8aopam pasHocmu, KyO
CyMMBI U Ky0 paszHocTtH. @opmyna pasHocmu keaopamos, Hopmyiia CyMMBI KyOOB U Pa3HOCTH KyOOB.
Pasnoowcenue mnocounena na munoxcumenu. Keaopamuuiii mpexunen. BoleneHnue nNojgHOro KBajpaTa B
KBaJpaTHOM TpexwieHe. Teopema Buema. Pasznodcenue kéaopamnozo mpexuieHa HA JUHeUHble
mHoxcumenu. Muoeounenwl ¢ 00Hou nepemennou. Cmenenv mnozounena. Kopenv mmocounena.

Anrebpanueckas 1poob. Cokparienue apooeit. JlelcTBus ¢ anredGpandeckuMu ApoOsSMH.
PanmonanpHble BBIpaXKEHUS U MX IpeoOpazoBaHus. CBOMCTBA KBAaApAaTHBIX KOPHEW U UX NMPUMEHEHHE B
BBIYUCIICHUSIX.

Ypaenenusa u nepasencmea. Ypasuenue c oonoti nepemennoti. Kopeno ypasnenus. Jlunetinoe ypaeuenue.
Ksaopamnoe ypasnenue: ¢hopmyna kopmueii xeadpamnozo ypasHenus, Pewenue payuonanibHuix
ypasnenuti. I[lpumepvl peuwienus ypagHeHUll BbICUIUX CMeneHel, Memoobl 3aMeHbl NepeMeHHOl,
DPA3N0AHCEHUS HA MHOACUMETU.

VYpaBHEeHME C IBYMs NEPEMEHHBIMU; PEIICHNE YPABHEHUA C JBYMs NepeMeHHbIMU. CHcTeMa ypaBHEHUI;
pemienre cuctemsl. CUCTEMA ABYX JIMHEHHBIX YPABHEHUH € JBYMS IEPEMEHHBIMU; PEIICHHUE MOJCTaHOBKON
U anreOpauvyeckuM CIIO)KEHHEM. YpaBHEHME C HECKOJIBKMMHU NepeMeHHbIMU. llpumepsl penieHus
HEJIMHENHBIX cucTeM. [Ipumepsl perienrs: ypaBHEHH B LEJIBbIX YHCTIaX.

HepaseHcTBO ¢ 01HOM nepeMeHHON. Pemenue HepaBeHcTBa. JIMHETHBIE HEPABEHCTBA C OJTHOM NEPEMEHHON
u ux cuctembl. KBagpatHele HepaBeHCTBa. [Ipumepul peuienus OpoOHO-TUHEIHbIX HePABEHCMS.

YucnoBble HEPAaBEHCTBA U X CBOMCTBA. JJoKa3amenbCcmeo Yucioswlx u aneeopauieckux HepageHcms.
Ilepexox ot cJioBecHO (POPMYJTHMPOBKHM COOTHOIICHHUHM MEKAY BeIHMYHHAMM aJIredpanyeckoil.
Pemenne TekcToOBBIX 32124 ajJredpandeckum crocodoom.

Yucnosble nociaenopareabHocTH. [loHsATHE MOcnenoBaTeabHOCTU. ApudMeTHdeckas U reoMeTpuyecKkas
nporpeccuu. @opmysbl 00IIEr0 4ieHa apu(pPMETHUIECKON U TeOMEeTPHUUECKO MPOrpeccuid, CyMMBbl MEpPBbIX
HECKOJBKHX WICHOB apu()METHUECKOU U TEOMETPUUECKON TTPOTPECCHIA.

Yucaosble pyakuun. [Tonarue pynxmun. O6nacts onpenenenus GyHkiun. CrnocoObl 3a1aHus PyHKIUH.
I'paduk QyHkumu, Bo3pacTaHue U yObIBaHHE (PyHKIMH, HAauOOJbIlIee U HaUMEHbIIEee 3HaUeHUs (QyHKUUH,
HYJH (QyHKIIH, TPOMEXYTKH 3HAKOTIOCTOSHCTBA. UTeHHe Tpa@uKoB (QyHKIMH.



OyHKIIUY, OINUCHIBAIONIME TMPSAMYID M OOpaTHYIO MPOMOPIUOHANBHYIO 3aBUCUMOCTH, HUX TpadUKH.
Jluneiinas ¢yuknus, ee rpaduk, reomerpuueckuii cMbici kKodddummentoB. ['mmepbona. Kaapatnunas
byskms, ee rpaduk, napadona. KoopauHaTel BepIIMHBI apadoIibl, OCh cuMMeTpun. CmenenHvle (hyHKYuU
¢ HamypanvbHulM nokasamenem, ux paguxu. I'paduku QyHKINNA: KOPEeHb KBAJAPaTHBIA, KOPEHb KyOHMUECKU,
Moayib. Micnions3oBanue rpadukoB GyHKIUHN A7 pelICHHUs] YPAaBHEHHA U CUCTEM.

[Tpumeps! rpadudecKux 3aBUCUMOCTEH, OTPaKAIOIINX pealbHBIC MPOIECCH: KoJieOaHWE, MOKa3aTeIbHBIN
POCT; yucnosvie QyHKYuu, onucvi8aloujue Smu npoyeccyl.

[TapanienpHblii IepeHoc rpaduKoB BAOIb OCEH KOOPAUHAT U CUMMEMPUsL OMHOCUMENLHO OCEl.

Koopaunartel. M300paxkeHne ducea TOYKAMU KOOPAMHATHOM MpsMOil. ['eoMeTpuuecKuii CMBICT MOIYJIS
gyuciia. UWCIoBBIE TPOMEKYTKH: HHTEPBAN, OTPE30K, Jyd. Dopmyra paccmosiHus mexncoy mouKamu
KOOPOUHAMHOU NPAMOU.
JlexapToBbI KOOPJMHATHI Ha IUIOCKOCTH; KOOPJHMHATHI TOYKH. KoopauHaTel cepearHbl oTpe3ka. Dopmyna
paccTOSHUSL MEXKIy IBYMS TOYKAMH IJIOCKOCTH. YpaBHEHHE MPSMOU, yriaoBod KOI(PPHUIMEHT TpsMOH,
YCIIOBUE TApAJUICITLHOCTH TIPSMBIX. Y PaBHEHHE OKPYKHOCTH C IIEHTPOM B Hadaje KOOPAWHAT U 6 a0l
3a0aHHOU MoUKe.
I'padmdeckas MHTEpHpETAIlds ypaBHEHUH C JIBYMS TICPEMEHHBIMH W MX CHCTEM, HEPABCHCTB C JBYMS
MIEPEMEHHBIMH U UX CHCTEM.

I'eomerpus

HavaabHble NOHATHS U TEOpPEMbI T€eOMETPUH.

Bo3HuKHOBEHNE T€OMETPUN U3 PAKTUKHU.

['eomerpuueckue Gurypsl u Tena. PABeHCTBO B TEOMETPHH.

Touka, mpsAMast ¥ MIIOCKOCTb.

[ToHsiTHE O FEOMETPUUECKOM MECTE TOUEK.

Paccrosinue. Otpesok, ayd. Jlomanas.

VYron. Ipsmoit yron. Octpele U Tynble yribl. BepTukanbHble M CMEXHBIE yITbl. buccekTpuca yria u ee
CBONCTBA.

[TapannensHble U nepecekaromyecs npsmble. [lepneHIuKyIsIpHOCTD MpsIMBIX. Teopemsl 0 mapaIenIbHOCTH
U TMEepHEeHAUKYIIPHOCTH NpsAMbIX. CBOMCTBO CepeIMHHOrO MEepIeHauKysapa K otpe3ky. [lepnenaukymsap u
HaKJIOHHAs K npsAMoi. MHOroyronbHUKUA. OKpYyKHOCTb U KPYT.

TpeyroabHuk. IIpsMoyroibHble, OCTpOYTrOJbHBIE, U TYNOYTOJbHBIE TPEYroJbHUKU. BbicoTa, mMenuaHa,
OuccekTpuca, CpeiHss JHMHUS TpeyroibHuUKa. PaBHOOeIpeHHbIE UM PAaBHOCTOPOHHHUE TPEYTOJIbHUKH;
CBOICTBa U MPU3HAKU PABHOOEAPEHHOTO TPEYTrOJIbHHKA.

ITpusHaku paBeHCTBa TpeyroiabHUKOB. HepaBeHCTBO TpeyronpHuka. Cymma yIiioB TpeyrosibHUKa. BHemHue
YTJIbI TPEYTOJIbHUKA. 3aBUCUMOCTb MEX/1y BEIMYMHAM CTOPOH U YIJIOB TPEYTOJIbHUKA.

Teopema daneca. [Togobue TpeyroabHUKOB; K03 duumeHt nogodus. [IpusHaku mogo0ust TpeyroabHUKOB.

Teopema Iludaropa. IlpusHaku paBeHCTBa NPSAMOYTOJBHBIX TPEYrodbHUKOB. CHHYC, KOCHHYC, TaHTEHC,
KOTaHI€HC OCTPOTO yrIjla MPsSMOYTOJBHOIO TpeyrojipHuKa u yrios oT 0° nmo 180°; npuBeaeHune Kk ocTpomy
yriay. Pemenue npsMoyroibHbIX TPEyroJbHUKOB. OCHOBHOE TPUTOHOMETPHUUECKOE TOXKIECTBO. DOPMYIIBL,
CBA3BIBAIOIINE CHUHYC, KOCHUHYC, TaHI€HC, KOTAaHI€HC OJHOTO M TOro k€ yria. TeopeMa KOCHMHYCOB U
TeopeMa CUHYCOB; IPUMEPHI UX IPUMEHEHHUS [T BBIYUCIECHUS 2JIEMEHTOB TPEYTrOJIbHHUKA.

3aMeyvaresbHble TOYKH TPEYTOJIbHUKA: TOUYKHU MEepeceueHHsl CePeMHHBIX MEPHEeHIUKYIISIPOB, OHCCEKTpHUC,
MeHaH.

YerbipexyrojbHuk. [lapamienorpamm, ero cBoiicTBa M npusHaku. [IpsAMOyronpHHK, KBaJapar, poM0O, UX
cBoiicTBa U nmpu3HaKku. Tpanenus, cpeaHssi TUHUS Tpaneluy; paBHOOEIpEHHAs Tpareuus.

MHOFO)’FOJ’[BHHKI/I. BBIHyKJ'IBIe MHOT'OYT'OJIbHUKH. CyMMa YTJIOB BBIITYKJIOTO MHOT'OYT'OJIbHUKA. Brucannsie
N OITMCAaHHBIC MHOT'OYT'OJIbBHHUKH. HpaBI/IJ'H)HI)Ie MHOTI'OYTOJIbHUKH.

Oxpy:xHocte u Kpyr. lLlentp, pammyc, nmamerp. [yra, xopna. Cekrop, cerMeHT. lleHTpanbHbI,
BIIMCAHHBIA yTOJI; BEJIMYMHA BIHCAHHOTO yria. B3zaumHOoe pacmnosokeHue MpsMOil M OKpPYKHOCTH, 08YX
oxpyacnocmeti. KacarenbHast U ceKyliasi K OKpy>KHOCTH, PaBEHCTBO KacaTeJIbHBIX, IPOBEIEHHBIX U3 OJIHOU



TOYKH. Mempuqecwe COOMHOWERUA 6 OKPYIHCHOCMU.: ceolicmea CeKyuux, kKacamejbHblXx, xopd.

OKPY)KHOCTB, BIIMCaHHAA B TPCYTOJBHUK, U OKPYKHOCTH, OIIMCAHHAA OKOJIO TPCYrOJIbHHKA. Brmicannrie u
OIMMMCAHHBIC YCTBIPCXYT'OJIbHHUKU. Bnucannwie u onucarnmole OKPYIAHCHOCMU NPABUIbHOCO MHO20)Y2O0/IbHUKA.

HN3mepenue reomerpuyeckux BeJuduH. [[nmuHa orpeska. J[jiHa JJOMaHOM, NEPUMETP MHOTOYTOJIbHUKA.

Paccrosinue oT TOYkM 10 npsAMOi. PaccrosHue MexQy napaiielbHbIMU NpsMbIMU. JlJIMHA OKPY>KHOCTH,
gyucio &; miauHa ayru. Benmuwna yrima. IpamycHas Mepa yriia, COOTBETCTBHE MEKIY BEIMYMHON yria H

HHHHOI}'IE,Z[YFH OKPY>KHOCTH.
[TonsiTue o mmomaau mIockux ¢uryp. PaBHOCOCTaBICHHBIC U PaBHOBEIUKHUE (PUTYPHI.

[Tnomane mnpsimoyronbHuka. [lnomaap mapamienorpamMma, TPEYroJdbHHKAa H Tpamenuud (OCHOBHBIC
dbopmyiibl). @opMyIibl, BeIpaXKarolliye IJIOMAAb TPEYroJbHUKA: Yepe3 JBE CTOPOHBI U YOI MEXKIY HUMH,
uepez nepumemp U paouyc 6NUCAHHOU OKpydchocmu, ¢opmyna Iepona. Ilnowaos uemvipexyeonbHuKa.
[Tnomane kpyra u miomaab CEKTopa.

CBs13p MEXTy MIOMIAASIMH TTOAO0HBIX QUTYP.

dnemenmul J102UKU, KOM6uuamopul<u,
cmamucmuku u meopuu eeponmnocmeﬁ

Joka3atenbcTBO. OmnpenenceHus, JA0Ka3aTelbCTBA, aKCHOMBI U TEOPEMBI; CIEACTBUA. Heobxooumvie u
docmamounvie ycaosusn. Kontpnpumep. JlokazatenbcTBo oT mpoTuBHOTO. [IpsiMast u oOpaTHast TEOpEMBI.
Ilousmue 06 akcuomamuxe u aKCUOMAMUYeCKOM nocmpoenuu ceomempuu. Ilamoiti nocmynam J6xnuda u
€20 UCMOpUs.

MHo:kecTBa 1 KOMOMHATOPUKA. MHodxcecmeo. Dnemenm MHOHCecmsa, noomHodxcecmeo. Obveounenue u
nepeceyenue MHodcecms. /uazpammol Junepa.
[Tpumeps! penieHrss KOMOMHATOPHBIX 3a/1a4: epedop BapUaHTOB, MPABUIIO YMHOXKEHHUS.

CratucTuyeckue aaHHble. [IpencraBieHne naHHBIX B BHJe Tabmul, auarpamm, rpagukoB. CpeaHue
pe3ynbTaToB u3MepeHui. [loHsaTue o cTaTUCTUYECKOM BBIBOJIE HA OCHOBE BBHIOOPKH.
[ToHsiTHE U IPUMEPHI CITyYalHBIX COOBITHH.

BCPOHTHOCTL. Yacrora CO6I)ITI/I$I, BCPOATHOCTD. PaBHOBO3MOXKHEIE COOBITHSA U MoACUET UX BCPOATHOCTH.
HpeIICTaBJ'IGHI/Ie 0 FeOMeTpH"ICCKOﬁ BCPOATHOCTH.

HTOroBblii KOHTPOJIBLHBIH TECT.
[IporpaMma 3JIeKTUBHOTO Kypca COJEP>KUT MOIYJIH:
«Anzebpa», «I' eomempusn»
B moayne «Aaredpa» orpabaThIBarOTCS HaBBIKH peIlIeHUs anrebpanyeckux 3aganuii 1 vactu KM
OI'D. D10 3amaHus ¢ BHIOOPOM OJHOTO OTBETA M3 YETHIPEX NPEJIOKEHHBIX BAPUAHTOB, C KpPAaTKUM
OTBETOM M Ha COOTHECEHHE, C 3aIllMChI0 pelieHus. B 3ToMm Ojoke mpoBepsieTcsl BiaJieHHe OCHOBHBIMU
aTOPUTMaMHM, 3HaHHWE M TOHMMAaHHUE KIIIOYEBBIX JIIEMEHTOB COJIEpXKaHMs (MaTeMaTHYeCKUX TOHITHH,
UX  CBOWCTB, NPUEMOB pEIICHHs 3aJad U TMp.), YMEHHUE IO0Jb30BaThCsl MaTeMaTHUYECKON 3aluChlo,
IIPUMEHATh 3HaHMS K PEIICHHI0O MaTEeMAaTHYECKUX 3aJad, HE CBOJALIMECS K NPAMOMY IPHUMEHEHUIO
aJIropuT™Ma.
3ajaHys 2 YacTu HamNpaBJeHbl Ha MPOBEPKY BJIaJCHHUS MaTepUajioM Ha IMOBBIIIEHHOM ypoBHe. Mx
Ha3zHayeHHe — AUQPEepeHInpPOBaATh XOPOLIO YCIEBAIONIIUX HIKOJbHUKOB MO0 YPOBHSM MOATOTOBKH, BBISIBUTD
HanOoJiee TMOJATOTOBJICHHYIO YacTh BBIMIYCKHUKOB, COCTAaBJISIONIYI0 MOTEHIHMAIbHBI KOHTHHITEHT
NpoUIBHBIX KJIACCOB. OTH 4YacTU COJEp)KaT 3aJaHMsl TOBBIIMIEHHOTO YPOBHS CIIOXHOCTH, KOTOpBIE
HaIpaBJIeHbl HA MPOBEPKY TAKUX KaYeCTB MAaTEeMaTHUECKOW MOJATOTOBKH BBIITYCKHHKOB, KaK:
- YBEpEHHOE BIIaJicHHe (POpPMabHO-ONIEPAaTUBHBIM alIre0panyeckuM anmnapaToM;
- YMEHHE pEUIMTh IJIAaHUMETPUYECKYI0 3aJauyy, IPUMEHsS pa3ndHble TEOPETHUECKHUE 3HAHUS
Kypca reOMeTpHH;
- yMEHHE PEIIUTh KOMIUIEKCHYIO 3ajady, BKJIIOYAIONIYI0 B ceOs 3HAHHS U3 Pa3HBIX TEM Kypca;



- yMEHHE MaTeMaTHYeCKH T'PaMOTHO W SICHO 3alHCcaTh PElIeHHe, MPUBOJS MPU 3TOM HEOOXOIUMBIC
MOSICHEHUS U 000CHOBAHUS;
- BIIQJICHUE MTUPOKUM CIIEKTPOM IIPUEMOB U CIIOCOOOB PaCCyKICHHUIA.

Monayabs «I'eomerpus» comepxut reomerpudeckue 3agaun 1 yactu KMM OI'D. B stom Giioke
IIOBTOPSIFOTCSI OCHOBHBIE T€OMETPHUECKUE CBECHMS, U OTPAOATHIBAETCS HABBIK PELICHUS T€OMETPUUYECKUX
3ajad.
3ajaHyd 4YacTW 2 HamNpaBiCHbl HAa NPOBEPKY YMEHHs pelIaTh IUIAHUMETPUYECKYIO 3ajady, NMPUMEHss
Pa3IUYHBIC TCOPECTUYCCKUC 3HAHUA KypCa TICOMCTPUH, YMCHHA MATCMATUYCCKU TI'PAMOTHO H SCHO
3allUCBIBATh peIleHHEe, IPUBOJS MPU 3TOM HEOOXOIUMBIE MOSICHEHUSI U 000CHOBaHMS; BIIaJIeHHE HIMPOKUM
CIEKTPOM MIPUEMOB U CIIOCOOOB PaCCyKIACHUH.

HpaKTI/IKO-OpI/IeHTI/IpOBaHHbIe 3aJaHMs IOAYCPKHUBAIOT BAXKHOCTh OCBOCHUA TaKUX MaTEMaTUYCCKUX
KOMHCTCHHHﬁ, KaK YMCHHE IIPUMCHSATH 3aJaHUA B HpaKTH‘ICCKOﬁ JKM3HM U B CMEXKHBIX 00JIaCTAX.

HroroBoe 3ansiTue mpennojaracT NpoBeIeHNEe KOHTPOJIBHOTO TeCTa MO MaTepuaiam B (opme

oro.
Y4eb6HO- TeMaTHYeCKHMI ITIaAH
Ne Ha3zBanmue (TeMbl) MOYJIsI KouunyecTBo N3 Hux
1acoB TEOpUs | IpaKTHKa

1. Anrebpandeckue 3a1aHus 6a30BOTO YPOBHS 13 7 6
2. ['eomerpuyeckue 3agaun 6a30BOT0 YPOBHSI 6 3 3
3. PeanbHas maTemartuka 6 4 2
4. 3aaHus TOBBIIIEHHOTO YPOBHSI CIIOKHOCTH 6 4 2
5. Hrorosoe 3anstue 3 - 3

OO011Iee KOJIMYECTBO YaCOB 34 18 16

Moayab 1. Anzedpauueckue 3a0anusn 6a306020 yposHs.

BBenenue: uenb U coaep)kaHue BJEKTUBHOrO Kypca, (opmbl KOHTposs. OOBIKHOBEHHBIE U
necsiTuuHble 1poou. CtannapTHbIi By uucia. OKpyrieHue U CpaBHEHHME YUCeNl. byKBEHHbIE BBIpa)KEHUS.
Ob6nacte nomycTumbix 3HaueHuil. @opmynel. CTeneHb ¢ LEIbIM  TOKa3aTeneM. MHOTOUYJICHBI.
[IpeoOpa3oBanue BbIpaKeHHNA. PaznoxkeHWe MHOTOWICHOB Ha MHOXHTENH. AnreOpanyeckue IpoOH.
Coxpatenue anredpanyeckux apodei. [IpeoOpazoBanus panroHaIbHBIX BeIpakeHUd. KBagpaTHbie KOpHHU.
JIuneiinble u kBagpaTHble ypaBHeHus. Cuctembl ypaBHeHu. HepaBeHCTBa ¢ OJJHON NIEPEMEHHOM U CUCTEMBI
HepaBeHCTB. PemieHune kBaapaTHbIX HepaBeHCTB. [lociemoBarenbHOCTM M mporpeccuu. PexkyppeHTHbIe
dbopmybl. 3aaun, perraeMbie ¢ IIOMOIIBIO TPOTPECCHI.

Uucna Ha koopauHaTHOM mpsimoil. IIpencraBienue peiieHnil HEpaBEHCTB U UX CUCTEM Ha KOOPJIMHATHOM
npsamoil. Dyakimu u rpaduku. OCOOEHHOCTH PACIONIOKEHHUS B KOOPAMHATHOM IJIOCKOCTH TIpadUKOB
HEKOTOPBIX (PYHKUIMH B 3aBUCUMOCTH OT 3HAYEHMS MMApPaMETPOB, BXOIAIIMX B (OPMYJIbl. 3aBUCHMOCTD
MEX/ly BEJIMYMHAMM.

Monyab 2. I'eomempuueckue 3a0auu 0a308020 yposH:i.

TpeyroabHUKH, YEeThIPEXYTrOJbHUKU. PaBeHCTBO TpeyrojipHUKOB, mogodue. Popmysnbl IIIOMAIH.
[TponopumonanbHbie 0Tpe3ku. OKpYKHOCTH. YTJIbl: BHUCAHHBIE U LIEHTPAJIbHBIE.

Ilpakmuko-opuenmuposannvie 3a0anus.
I'paduxu . [Tpouentsr. CocTaBieHne MaTeMaTHYECKOM MOJIENHU 110 YCIOBUIO 33a4M. TeKCTOBBIE 33aaun Ha
IPAKTUYECKUN pacueT. DJIeMEeHTbl KOMOWHATOPUKH, CTATUCTUKM M TEOPUU BepOSTHOCTEH. BolpakeHue
BEJIMYMHBI U3 (POPMYIIBL.

3aodanus noeviuieHHO20 ypOGHA CNLONHCHOCHIU.



[TpeoOpa3oBanus anreOpanyeckux BbIpaKCHUH. YpaBHEHHUs, HEPABEHCTBA, CUCTEMBI. VccienoBanue
¢byskun u noctpoenue rpaduka. Kycouno-zamanselie ¢ynkuuu. IloctpoeHue rpapukoB ¢ MOIyJieMm.
3amaun Ha ABIWKEHME. 3a/laud Ha cMecH, cruiaBbl. CIIOKHBIE MPOLEHTHI. 3a/1adl Ha COBMECTHYIO paboTy.
3amaHus ¢ MapaMeTpoM: HccieqoBaHHe TpaduKoB (QYHKIMH, pelIeHHe YpaBHEHMH M HEPaBEHCTB C
napaMeTpoM. 3HAaKM KOpPHEH KBaJIpaTHOIO TpexuwieHa. PacrnosioskeHune KOpHEW KBaJpaTHOIO TPEXWJIEHA.
[Tapametpsl a, b, ¢ 1 KOpHU KBaJApaTHOTO TpexwieHa. [ 'eomeTpuueckue 3a1a4u.

Hmozosoe 3anamue. 1IpoBeeHrne UTOrOBOr0 KOHTPOJIBHOIO TECTA

Ka.]IeHJIapHO-TeMaTI/I‘IeCKOG INIAHUPOBAHHUE

3J:f1 Ne sansmns B Tema 3ansTHA fara
AT Teme [Tnan ®dakTt
Mopayas 1. Auaredpanyeckue 3a1anus 6a30Boro yposHs (13 yacos)
Bovtuucnenusn (2 uaca)
1 1 OObIKHOBEHHBIE U AecaTUYHbIe Apoou. CTaHaapTHBIA BUJ
YHUCIA.
2 2 Tpenuposounvie sapuarmol. Camocmosmenvuas paboma.
Ypasuenus u nepasencmea (3 uaca)
3 1 JIuHeiiHble ¥ KBaJApaTHbIC YPABHEHUS.
4 JIuneliHple U KBaJpaTHbIC HepaBeHCTBA. CHCTEMbl HEPABEHCTB.
5 3 Tpenuposounvie sapuarmol. Camocmosmenvuas paboma.
Koopounamnas npamasn. I'pagpuxu (3 uaca)
6 1 Uucna Ha KoopauHATHOM IpsiMoit. [IpencraBnenue peleHnit
HEPABEHCTB M X CUCTEM Ha KOOPJAMHATHOMN IPSIMOM.
7 1 I'paduku PyHKIMN U X CBOMCTBA.
8 2 Tpenuposounvie sapuanmol. Camocmosmenvras paboma.
Anzebpauueckue gvipaxcenusn(2 uaca)
9 1 Muorounensl. Anrebpandeckue 1poou, cteneru. JlomycTumblie
3HAYEHHUsI IEPEMEHHOM.
10 2 Tpenuposounvle sapuarmol. Camocmosmenvuas paboma.
Hocneoosamenvnocmu (2 uaca)
11 1 YucnoBsle niocienopaTebHOCTH. [Iporpeccun.
12 2 Tpenuposounvie sapuanmol. Camocmosmenvras paboma.

13 1 Obobwarowuti mecm mMooyis «Aneebpay 6a308020 yposHs.
Mopnyas 2. I'eomerpuyeckue 3axaun 0a30B0ro ypoHsi (6 4acoB)
Iloocuem y2noe(2 uaca)

14 1 TpeyroapHuK. YeTblpexyroabHUK. OKpYy>KHOCTb.
15 2 Tpenuposounvie sapuanmol. Camocmosmenvras paboma.
Inowaou gpuzyp (2 uaca)
16 1 YetpipexyroibHUkH. TpeyroibHuK. OKpyKHOCTb U KPYT.
17 2 Tpenuposounsie sapuanmosl. Camocmosmenvhas paboma.
Buvioop eepnvix ymeeprcoenuii(1 uac)
18 1 TpeHnpoBOYHBIE 3a1aHHUS.
19 1 Obodbwarowuti mecm mooyns «I eomempusy 6a3068020 ypOosHsL.
IIpakTHKO-OpHMEHTHPOBAHHbIE 321aHHU (6 YacoB)
I'paguku . Texcmoesoie 3a0auu (3 uaca)




No zansTust B Hara
3aH TeMe Tema 3ansTHSA
AT IInan daxkt
20 1 Urenue rpadMKoOB M THarpamm.
21 2 TekcToBbIe 3a1a4M Ha IPAKTUYECKUI pacyer.
22 3 Tpenuposounvie sapuarmol. Camocmosmenvuas paboma.

Peanvnaa naanumempusn. Teopusa eepoamuocmeii (2 uaca)

23 1 Pemenue 3a1a4 npakTUYECKOM HAIIPABJICHHOCTH.
24 2 DJIeMEHThl KOMOMHATOPHUKH M TEOPHH BEPOSTHOCTEH.
25 1 Obodwarowuti mecm mooyas « Peanvnas mamemamuxay.

Moayab 1 u 2. 3a5aHusi NOBBIIMIEHHOI0 YPOBHS CJIOKHOCTH (6 4acoB)
26 1 [IpeoOpa3oBanus anredpandecKux BbIPAKEHUH.
27 2 YpaBHEHHUsI, HEPABEHCTBA, CUCTEMBI.
28 3 UccnenoBanue GhyHKIUM U TOCTpoeHUe rpaduka. 3amanusi ¢

apaMeTPOM.
29 4 TekcToBBIE 3a1a4H.
30 I'eomeTpuueckue 3agaun
31 ['eomeTpuyeckue 3a1auu
Hrorosoe 3ansiTue (2uaca)

32- 1-3 Umoeoswiti mecm
34

YYEBHO-METO/IUYECKOE OBECIIEYEHUE OBPA30BATEJBHOI'O
MPOLIECCA
OBSI3ATEJIbHBIE YYEBHBIE MATEPHAJIBI 111 YYEHUKA

Maremaruka. Anrebpa: 9-i kinacc: 6a30BbIi ypoBeHb: yueOHUK, 9 kiacc/ MakaperueB FO.H., Munmtox

HT.,

Hemxos K.U. u apyrue; nox pen. TensikoBckoro C.A., AkimonepHoe o0miectBo «31aTenscTBoO

«IIpocBemenue»

METOANYECKHUE MATEPUAJIbBI IS YAUTEJIA

Anrebpa. Meroandeckue peKoMeH 1AMy, 9 Kiacc.
ABtopsl Makaperues 10.H.. Munatokx H.I'., Hemxos K.1.
1.Yuebnuku: Mopakosud A.I'. u np. «Anredpa7», «Anredpady», «Anreopad». Yacte. Yuedbnuk. YacTs 2.
3agaunuk. M. : MueMo3uHa

2.

3
4.

e

Lo

Junaktnyeckue matepuanbl: Anekcanaposa JI.A. Anredpa 7, 8, 9. CamoctosaTensHble padoTh. M. :
Muemo3nHa

. Anexcanaposa JI.A. Anre6pa7, 8, 9. Kontponsabie pabotel. M.: MHeMoO3uHa

MopnakoBuu A.I'. Anre6pa, 7 -9.Tectsl. MHEMO3HHA

Meroanueckue Marepuansl: MopakoBuu A.I. Anrebpa, 7 -9. Merogudeckoe mnocoOue st
yuureneid. M.: Mremo3uHa

JI.C.Atanacsn u ap. «['eomerpust 7 — 9» Yuebnuk. M. : [IpocBemenue

H.b. MenbuukoBa. ['eomerpus 7, 8, 9. Kontponbubie paboTel. M.: Dk3amen, 2014

A.B. ®apkos. Tectsl o reomerpuu 7, 8, 9. Dk3ameHn, 2014

H.b. MenbaukoBa, I'.A. 3axapoBa. [lugaktuueckue MaTepualsl o reometpun 7, 8, 9. M.: Dk3ameH,
2014

.Ipo6nembr peammzammun  PI'OC mpu  oOyyeHMHM MareMaTWKe B OCHOBHOW M CTaplueit

001eobpazoBarenbHON 1IKOJIe: MOHOTpadus / KouieKTuB aBTopoB: MBantok M.E., Jlunmuiuna B.B.,




1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Makcrotun A.A. — Camapa: uza-so OOO «lopro-npunty», 2014 — 338c.

TpennpoBounsle Marepuansl Uit noarotoBkn Kk I'MA mo maremarmke-2014: nupakrudeckue
matepuansl / cocT.. A.A. Makciotun, FO.H. Hewnenko, T.II. Hlamoamoa. Camapa: OOO
«zmarenbctBO Ac IN'apa», 2013. 142c.

TpenupoBounble Marepuanbl A noarotoBkn k I'MA mno maremaruke-2015: nupaktuueckue
Martepuaisl / cocT.: A.A. Makcrotun, FO.H. Henienko. - Camapa: , 2014. 140c.

A.A. Maxkciotud. MaTtematuka-9. YuebHoe nocobue Jyis MoAroTOBKH K BBIITYCKHBIM dK3aMeHaM 3a 9
KJIaCC ¥ BCTYNHUTEIbHBIM dK3aMeHaM B JIMIICH, THMHA3HMH, MaTeMatnueckue kinaccel. Camapa, 2007.-
422¢c

I'MA — 2015: Marematuka: 9-it xknacc: TpeHUpPOBOUYHBIE BapHaHTHI SK3aMEHAIIMOHHBIX padoT AJs
MIPOBE/ICHUS TOCYAapCTBEHHONW UTOrOBOM aTTecTalu B HOBOHM ¢opme / aBT.-cocT. E.A.ByHnmoBuu,
JI.B. Ky3nenona, JI.O. PocioBa u ap. — MockBa: ACT: Actpens, 2014

Marematuka. 9 xnacc. IlonroroBka k I'MA. 3amanus ¢ mnapameTpoMm: TEOpHs, METOAMKA,
ynpaxkaenust u 3agadd. / [lox pex. @.D. Jleicenko, C.HO. Kynabyxoa. — PoctroB — Ha Jlony,
Jlernon, 2014

Matemaruka. 9 xknacc. [MA - 2015. Tpenaxep 11 MOATOTOBKH K 3K3aMeHy. Anre0pa, reoMeTpus,
peanbHas MareMaTHuka: ydyeOHo-MeTomuuyeckoe mnocobue. / Ilog pen. @.®. Jleicenko, C.1FO.
KynabyxoBa. — PoctoB — Ha [lony, Jlernon, 2014

Martemartuka. 9 knacc. Temaruueckue TecTsl Ans moArotToBku k ['MA-2015. Anrebpa, reomerpus,
TEOpHsl BEPOATHOCTEN U cTaTUCTHKA: / yueOHO-MeToauueckoe nocoodue. / [lon pen. @.®. JlviceHko,
C.IO. KynabyxoBa. — PoctoB — Ha [lony, Jleruon, 2014

Maremaruka. 9 xnacc. Ilonroroska x OI'D -2015. YueOHO-TpeHMpPOBOYHBIE TECTHI IO HOBOM
nemoBepcui / [lox pen. @.D. JIsicenko, C.}O. Kynabyxosa. — PoctoB — Ha [lony, Jlernown, 2015

OI'o (I'"MA-9). Marematuka. OCHOBHOM TOCYJapCTBEHHBIH SK3aMeH. Teopusi BEpPOSTHOCTEH H
asieMeHThI ctaTucTuky / A.P. PsizanoBckuid, JI.I'. Myxun. — M.: M3natensctBO «OK3amen», 2015
OI'D (I'MA-9) 2015. Marematuka. 3 moxyis. OCHOBHOM rocyaapcTBeHHbIN 3Kk3aMeH 30 BapHaHTOB
TUTIOBBIX TeCTOBBIX 3ananuii / Amenko U.B., lllecrakoB C.A. u ap. — M.: M3garenscTBO «IK3aMeEH»,
n3aarensctso MITHMO, 2015.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

HNHuTrepHer pecypcs! AJst noarorosku k 'MA

®denepanbHbIil HHCTUTYT Negarorndeckux usmepenui (OUITI)
www.fipi.ru

http://www.gotovkege.ru.html
http://www.AlexLarin.ru.html



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

	СОДЕРЖАНИЕ ПРОГРАММЫ (34часа)
	Арифметика
	Натуральные числа. Степень с натуральным показателем.
	Рациональные числа. Модуль (абсолютная величина) числа. Сравнение рациональных чисел. Арифметические действия с рациональными числами. Степень с целым показателем. Числовые выражения, порядок действий в них, использование скобок. Законы арифметических действий: переместительный, сочетательный, распределительный.
	Алгебра
	Алгебраические дроби. Арифметические операции над алгебраическими дробями. Буквенные выражения (выражения с переменными). Числовое значение буквенного выражения. Допустимые значения переменных, входящих в алгебраические выражения. Подстановка выражений вместо переменных. Равенство буквенных выражений. Тождество, доказательство тождеств. Преобразования выражений.
	Свойства степеней с целым показателем. Многочлены. Сложение, вычитание, умножение многочленов. Формулы сокращенного умножения: квадрат суммы и квадрат разности, куб суммы и куб разности. Формула разности квадратов, формула суммы кубов и разности кубов. Разложение многочлена на множители. Квадратный трехчлен. Выделение полного квадрата в квадратном трехчлене. Теорема Виета. Разложение квадратного трехчлена на линейные множители. Многочлены с одной переменной. Степень многочлена. Корень многочлена.
	Уравнения и неравенства. Уравнение с одной переменной. Корень уравнения. Линейное уравнение. Квадратное уравнение: формула корней квадратного уравнения, Решение рациональных уравнений. Примеры решения уравнений высших степеней; методы замены переменной, разложения на множители.
	Элементы логики, комбинаторики, статистики и теории вероятностей

