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|. HosicHUTEILHAA 3AMMCKA.

PabGouast mporpamMma COCTaBJIeHa B COOTBETCTBUHU ¢ TpeboBaHusiMu DeiepaibHOr0 TOCyIapCTBEHHOIO 00pa30BaTEeIbHOTO CTaHAapTa OCHOBHOTO
obmiero oopaszoBanus (ITPUKA3 MunobpaszoBanus PO ot 17.12.2010 r. N1897).
Conepxkanre pabodell mporpaMMbl aJalTHPOBAHO B COOTBETCTBHH C OOpa30BATE/IbHBIMH MOTPEOHOCTSIMHU M WHAWBUAYAIbHBIMA BO3MOXKHOCTSIMHU
obyuatomierocsi ¢ OB3 ¢ yuérom pexomennanuii ooyuenus aereii ¢ OB3.

Basicnvimu KOppEeKUUOHHO-paA3sUusarouwiumu 3a0auamu Kypca a./'lzeﬁpbl AaAeaAamwomca:

pa3BuTHE y 00y4arOIIUXCsl OCHOBHBIX MBICIMTEIBHBIX OlNepaluii( aHaius, CHHTE3, CpaBHEHHE, 0000IIeHHE);

HOpMaJIU3aIMs B3aUMOCBSI3H JICSITEIIbHOCTU C PEUbIO;

¢dbopMHpOBaHNE TPUEMOB YMCTBEHHOM pa0OThI ( aHAJIU3 UCXOTHBIX JAHHBIX, TUIAHUPOBAHUE ACSITEIbHOCTH, OCYILIECTBICHHUE MO3TATHOTO U UTOTOBOIO
CaMOKOHTPOJIS);

pa3BUTHE PEUYU, YMEHUS UCIOIb30BaTh MPHU MEPecKa3e COOTBETCTBYIONIYIO TEPMUHOJIOTHIO;

pasBurue YV /.

YcBoeHue yueOHOro MaTepuajia BbI3bIBaeT 3aTpyAHeHus y ydamuxcs ¢ OB3 B cBsizu ux ocoOeHHOCTSMHU ; ObICTpasi yTOMIIIEMOCTb,
HEJOCTATOYHOCTh a0CTPAKTHOTO MBINUICHHS, HEJOPa3BUTHE MPOCTPAHCTBCHHBIX IMPEACTABICHUHN, HU3KHE OOIICydyeOHbIE YMEHUS W HaBBIKHA. Y4YeT
ocobenHnocteil ydamuxcs ¢ OB3 tpebyeT, yToObI MpU M3Y4YEHHUHM HOBOTO MarepHalia 00s3aTeNbHO MPOMCXOJAUII0O MHOTOKPATHOE €ro MOBTOPEHHE,
MOAPOOHOE PACCMOTPEHHE TEM M BOIPOCOB, PACKPBIBAIOIIMX CBS3b MpEAMETa C JKU3HBIO, aKTyalu3alus NEePBUYHOTO >KU3HEHHOTO OIbITa
oOyuatomuxcs. st apdextuBHoro ycsoenus odyqaronumucs ¢ OB3 yueOHoro matepuana B cucreMe padoThl YUUTENS Ha YPOKE JENAI0T aKIEHT MPH
M3y4YEHUHU TEM U BOIIPOCOB, HA MPAKTUYECKYIO HAMIPABIECHHOCTH, YaCTOE TTOBTOPEHHE CI1A00 YCBOSHHBIX TEM U PEIICHUs 3a7a4;

Crneuunduxa o06pa3zoBaTenpHOrO MpoIecca B CUCTEME WHKIIIO3UBHOTO 00yUeHUs JIeTeil ¢ OrpaHUYEHHBIMH BO3MOKHOCTSIMH 3/I0POBBSI COCTOUT B
OpraHu3aly JOMOJHUTEIbHBIX, UHIUBUAYATbHBIX U TPYIIOBBIX KOPPEKIIMOHHO-PA3BUBAIOIINX 3aHITHI, KPOME 3aHSATUNA B KJIACCE COBMECTHO CO
310POBBIMHU CBECTHUKAMH.

Marematuka sIBISIE€TCS OJJHUM M3 OCHOBHBIX, CUCTEMOOOPa3yIOIIMX MPEAMETOB IIKOJIBLHOTO 00pa3zoBaHus. Takoe MECTO MaTeMaTHKU CPeIu
HIKOJIbHBIX IPEMETOB 00YCIOBIMBAET U €€ 0COOYIO POJIb C TOUKH 3pPEHHSI BCECTOPOHHETO Pa3BUTHSI TMYHOCTH YYaIIUXCS.

B ocHoOBy Hacrosmieil mporpaMMbl MOJIOXKEHbI MEeIaroru4eckie W JAUJAKTUYECKUEe MPUHIUIBI (JMYHOCTHO OPUEHTHPOBAHHBIE; KYJIBTYPHO -
OPMEHTUPOBAHHbIC; JEATENbHOCTHO - OpPHUEHTUPOBAaHHbIE M T.1.) BapUaTUBHOI'O pa3BUBAIOIIETO OOpa30BaHMS, M COBPEMEHHbIE JHIAKTHUKO-
MICUXOJIOTMYECKHE TEHACHIINHY, CB3aHHbIE C BApMAaTUBHBIM pa3BUBaIOLIUM oOpa3oBanueM u TpedoBanusmu OI'OC.

JIMuHOCTHO OPHUECHTUPOBAHHBIC IPUHIHUIIBLI: IIPUHOUWIT aAAIITUBHOCTH,; IPUHIMWII pa3BUTHUS; IPUHIUIL KOM(l)OpTHOCTI/I mpomnecca O6yquHH.
KyJIbTypHO - OPUECHTHPOBAHHBLIC NPHUHIMUIIBI: ITPUHIUIT I.[GJ'IOCTHOfI KapTUHBI MHUpa; NPUHOUII OECJIOCTHOCTU COACPKAHUA O6p330BaHI/I$I;

NPUHIUI CUCTEMATUYHOCTH; MPHHLMUI CMBICIOBOTO OTHOIIEHUS K MHUpPY; HNPUHIUIN OPHUEHTUPOBOYHON (YHKIMU 3HAHUM; HPUHIMII OMOPHI Ha
KYJIbTYpY KaK MUPOBO33PEHHUE U KaK KyJIbTYPHBIM CTEPEOTHII.



JlesiTe IbHOCTHO - OPUEHTHPOBAHHBIE MPUHIUIIBI: IPUHLIUI 00YUYEHUS AEATEIbHOCTH; PUHIIMIT YIIPABIIIEMOT0 IEPeX0/1a OT ACSITEIbHOCTH B
yu4eOHOI cuUTyalluM K JESTElNbHOCTH B JKU3HEHHOW CHUTyallud; NPHUHLMUI IEepexoja OT COBMECTHOW y4eOHO-TIO3HABAaTENbHOW MAEATENBHOCTU K
CaMOCTOSITEJIbHOM JEATEIbHOCTH Yydaulerocss (30Ha OJmKailllero pa3BUTHA); MPUHLMI ONOPHI HA IPOLECCHl CIIOHTAHHOIO Pa3BUTHSA; MPUHIUI
(dbopmMHpoBaHUs NOTPEOHOCTH B TBOPUECTBE U YMEHUI TBOPYECTBA.

OO0yueHne MaTeMaTHKE B OCHOBHOM IIKOJIE HAITPABJICHO HAa JOCTHXKEHUE CIAEAYIOIINX yenell:

1. 8 HanpagIeHuu JUYHOCMHO20 PA3GUMUSL:

¢ popMHpOBaHUE MPEICTABICHUI O MaTEMAaTUKE KaK YaCTH OOIIEUEIOBEYECKOI KYIbTYphl, O 3HAYMMOCTHA MaTeMaTHKH B Pa3BUTUU
[UBUIIN3AIIUU ¥ COBPEMEHHOTO 00IIIECTBA,

® Pa3BUTHUE JIOTHYECKOr0 U KPUTUYECKOTO MBIIUIEHUS, KYIbTYPbI pEUH, CIIOCOOHOCTH K YMCTBEHHOMY 9KCIIEPUMEHTY;

'(bOpMI/IpOBaHI/Ie HHTGHHGKTyaHBHOfI YECTHOCTH U O6’beKTI/IBHOCTI/I, CIIOCOOHOCTH K MPEOAOJICHUIO MBICIIUTCIIbHBIX CTCPCOTHUIIOB,
BBITCKAIOIIUX U3 OGBII[CHHOFO OIIbITA,

® BOCIIMTAaHHUC Ka4CCTB JINYHOCTHU, O6€CH€‘H/IBaIOH_[I/IX COLIMAJIbHYTO MO6I/IJ'IBHOCTI>, CIIOCOOHOCTD INPpUHHUMATb CaMOCTOATCIIbHBIC PCILICHUA
.(I)OpMI/IpOBaHI/Ie Ka4yCCTB MbIIJICHU A, HeO6XO,I[I/IMLIX IJI1 agalTaguu B COBpEMCHHOM I/IHq)OpMaLII/IOHHOM O6H.[CCTB€;

® PA3BUTHC MHTCPECA K MATCMATHYCCKOMY TBOPYCCTBY U MATCMATUYCCKUX CHOCO6HOCTCI>1;

2. 8 MemanpedMernHOM Hanpaeiernuu.

° dbopMUpOBaHHUE TPEICTABICHUNA O MATEMATHKE KaK YacTH OOIICYETIOBEYSCKOW KYIbTYPHI, O 3HAYMMOCTH MATEMAaTHKH B
Pa3BUTHUU ITUBWIIM3AIUN U COBPEMEHHOTO O0IIECTBA;
® pa3BUTHE MPEJICTABICHHUI O MaTeMaTHUKE KakK (hOpMe OMMCAHUS U METOJIE MIO3HAHMSI ICHCTBUTEIILHOCTH, CO3/IaHUE YCIIOBHH JIsI
MPUOOPETEHHUS IICPBOHAYATILHOTO OIBITA MATEMATHYECKOTO MOJICIIMPOBAHHS,
¢ hopMUpOBaHKE OOMIMX CIIOCOOOB UHTEIICKTYaIbHOU e TEIIBHOCTH, XapaKTEPHBIX JIJII MATEMATHUKH U SBIISFOIIUXCS OCHOBOM
MMO3HABATEIFHON KYJIBTYPbI, 3HAUUMOM ISl PA3JIMYHBIX Cep YSIIOBEUCCKOU e TSIIEHOCTH;
3. 8 NPEeOMEMHOM HANPAGACHUU.

® OBJIA/ICHUC MATEMATUYCCKUMHA 3HAHUAMU U YMCHUAMU, H€O6XOI[I/IMI>IMI/I JJI ITPOJOJIZKCHU A 06pa3OBaHI/I$[, HU3YUCHUA CMCIKHBIX
AUCHUILUINH, IPUMCHCHUS B HOBCCI[HGBHOfl KHN3HU,

® CO31aHUC (I)YHI[aMeHTa AJIL MaTEMAaTUICCKOI'O pa3BUTHA, q)OpMI/IpOBaHI/ISI MCXAaHU3MOB MBIIJICHHUS, XaPAKTCPHBIX JJIS MaTeMaTH4eCKOMH
ACATCIIBHOCTH.

Ilesb10 M3yYeHNs Kypca MaTeMaTHKH B 5-6 Kiiaccax sBISETCS CUCTEMAaTUYECKOEe pa3BUTHE MOHITUS YHCIIA, BBIPAOOTKA YMEHUH BBITIOIHATh
YCTHO M THCHMEHHO apu(pMeTHdyecKue JeHCTBUS HaJ YWCIaMM, NEPEeBOJUTH MPAKTUYECKUE 3aladyd Ha  SI3bIK MaTeMaTHUKH, IOJrOTOBKa
yyalmuxcs K H3YyYEHHIO CUCTEMaTHUYeCKUX KypcoB airedpbl U reomerpuu. Kypc cTpouTcss Ha MHAYKTUBHOW OCHOBE C NPHUBICYEHUEM HIIEMEHTOB
JNEAYKTUBHBIX pacCykIeHHUI. B Xxo/1e n3ydeHuns Kypca yJalecs: pa3BUBarOT HABBIKM BBIYMCIICHHI C HATypajIbHBIMHU YHMCIIAMH, OBJIAJIEBAIOT HABBIKA MU
C OOBIKHOBEHHBIMHU M JECATUYHBIMU APOOSMH, MOJOKHUTEIHHBIMU U OTPULIATEILHBIMU YUCIIAMH, MOJTYYalOT MpeCTaBiIeHne 00 NCIOIb30BaHUU OyKB
JUIS 3aIMCH BBIPA)KEHUHN M CBOWCTB apuU(PMETHUECKUX JAEUCTBUN, COCTABICHUH YPAaBHEHU, TPOJOHKAIOT 3HAKOMCTBO C T€OMETPUUYECKUMU TTOHSTH IMHU,
pUOOPETaIOT HABBIKU TIOCTPOCHUS T€OMETPUUECKUX (DUTYP.
Heabio u3yyenuss Kypca aiaredpsl B 7 - 9 Kiaccax sBII€TCS pa3BUTHE BBIYMCIHUTEIBHBIX YMEHUN O YPOBHS, IO3BOJISIOLIEIO YBEPEHHO
HCIIOJIB30BaTh UX IIPU PELICHUM 3a1a4 MAaTEMaTUKU U CMEKHBIX IIPEIMETOB, YCBOCHHUE alllapaTa ypaBHEHUNM U HEPABEHCTB KAK OCHOBHOI'O CpEZCTBa
MaTEeMaTHYeCKOro MOJIEJIMPOBAHUS 3aJad, OCYIIECTBICHHE (PYHKIIMOHAIbHONW MOJTOTOBKM UIKOJBHUKOB. Kypc xapakTepusyercsl MOBBIIIEHUEM



TEOPETUYECKOTO YPOBHSA OOY4YCHMs, MOCTEMEHHBIM YCHUJIMEM pOJHM TEOPETUYECKUX OO0O0OIIEeHNH M AeAyKTUBHBIX 3akiroueHuil. Ilpuknamnas
HaIlpaBJIECHHOCTbh PACKPBIBAET BO3MOKHOCTh M3y4YaTh U PEIIATh MPAKTUYECKUE 3aauH.

Llesqbl0 M3yyeHusi Kypca reoMeTpuu B 7-9 Kjaccax sBISETCS CUCTEMAaTHUYECKOE M3Y4YEHHE CBOWCTB T€OMETPHUYECKUX (PUTYp Ha IIOCKOCTH,
(dbopMUpOBaHHE MPOCTPAHCTBEHHBIX MPEICTABICHUN, PAa3BUTHE JIOTMUECKOIO MBIIUICHHUS W TOJArOTOBKA ammapaTa, HEOOXOJUMOTO JUIs W3Y4YECHHUS
CMEXKHBIX JUCLMIUIMH U Kypca CTEPEOMETPHUHM B CTApILIUX KJIACCaX.

B ocHoBe mocTpoeHHsi TaHHOTO Kypca JIEKUT Ues FyMaHU3alud OOy4eHMs, COOTBETCTBYIOLIAs COBPEMEHHBIM MPEICTABJICHUAM O LEJSIX
IIKOJILHOTO 00pa30BaHMs U YAEIIoas 0co00e BHUMaHUE JTMYHOCTH YUEHUKA, €r0 HHTEPECcaM B CIOCOOHOCTSIM.

[Ipennaraemplii Kypc MHO3BOJIIET OOecrneuuTh (POPMHUPOBAHUE, KAK npeoMemHblX YMEHUH, TaK U VHUBEPCANbHbIX YUEOHbIX Oelicmeutl
IIKOJILHUKOB, & TAaKXKe CIIOCOOCTBYET TOCTHKEHUIO onpenenéHHbIX BO @I'OC NMMYHOCTHBIX Pe3yNIbTaTOB, KOTOPHIE B AaJbHEHIIIEM MTO3BOJAT YUAIIUMCS
MIPUMEHSATH [TOJTYyYEHHBIE 3HAHUS U YMEHUS ULl pELICHUS Pa3IMYHbIX )KM3HEHHBIX 3a/1a4.

II. O0mas xapakTepucTHKA y4e0OHOI0 mpeamera.

N.U. 3ybapeBa, A.I'. MopakoBud «MaremaTtuka 5», «Martemaruka 6», - M., Muemo3uHna; A.I'. MopnkoBuu «Anrebpa-7», «Anredpa-8»,
«Anrebpa-9»,

Artanacsn JI.C. «eomerpust 7-9»: yueOHuUK 115 001meo0pa3oBaTenbHbIX yupexaenuid — M.: [IpocBemenue

Hannsiit YMK Bxoaut B enepaibHblil nepedeHb yueOHUKoB. Kypc MareMaTuku — Ba)KHOE 3BEHO MAaTEMAaTHYECKOTO 00pa30BaHUs U Pa3BUTHUS
IIKOJILHUKOB. Ha 3TOM 3Tane 3akaH4rMBaeTCsl B OCHOBHOM OOYYCHHE CUETy Ha MHOYKECTBE PaIlOHAIBHBIX YHCel, POPMUPYETCS MOHSATHE TICPEMEHHOM,
BBOJISITCSl HayajbHbIC MPEACTaBICHHUS 00 HCIOJB30BaHUU OYKB JJIS 3alMCH BBIPQKEHUNW U CBOWCTB apHU(PMETHUECKUX ACHCTBHI, NAIOTCS IEpBBIC
3HAHUS O TPHEMAaxX PEIICHUS JHHCWHBIX YPaBHEHHI, MPOJOJHKACTCS OOYYCHHE PEIICHHIO TEKCTOBBIX 3ajad, COBEPIICHCTBYIOTCS W OOOTAIAIOTCS
YMEHUSI T€OMETPUYECKUX MOCTpoeHU M u3MepeHuil. Cepbe3HOE BHHUMaHUE ynensercs (OPMUPOBAHUIO YMEHUH pacCykIaTh, JAelaTh MPOCThIC
JI0Ka3aTeNIbCTBa, JaBaTh OOOCHOBAHMS BBHITIOJNHSIEMBIX JedcTBUM. [lapannenbHO 3aKiIaIbIBAalOTCS OCHOBBI JIJISI MU3YyUEHHUS CHUCTEMATHYECKUX KYpPCOB
anreOpel, TEOMETPUHU, PU3UKU, XUMUU U APYTruX mnpeameroB. Kypc CTpouTcss Ha MHAYKTUBHON OCHOBE C MPUBJICUECHUEM SJIEMEHTOB JIETyKTHBHBIX
paccyXIeHHil.

III. Onucanue mecta npeamera «MaremaTuka» B y4eOHOM ILIaHe.

B cootercTBuM ¢ TpeboBanusiMu denepaibHOrO TOCYIaPCTBEHHOTO 00pa30BaTENbHOIO CTaHJapTa OCHOBHOTO O0IIEro 00pa3oBaHUs IPEIMET
«Marematuka» u3y4daeTcs ¢ 5-ro mo 9-i1 kjacc B BUAE CIEAYIOMUX Y4eOHBIX KypcoB: 5—6 kiacc — «Maremarukay, 7-9 kiacc — «Anredpa» u
«"eoMeTpusi». ObIIIEE KOIUYECTBO YPOKOB B HEJIENIO ¢ 5 o 9 kimacce cocrapisieT 25 yacoB (5—6 kimacc — 1o 5 yacoB B Henento, 7—9 kiacc — anredpa mo
3 yaca B HEJIENI0, TEOMETPHS — MO 2 Yaca B HEJIETIO. )

Pacrnipenenenue yaeOHOTO BpeMEHU MEXY STUMH MPEMETaMHU MIPEICTABICHO B TabIuUIIe.



IIpenmMeTsbl MATEMATHYECKOTO

KoauyecTBO 4acoB Ha CTYII€CHH OCHOBHOI'O

Kuaaccst
HHUKJIA o0pa3oBaHust
5 Maremartuka 204
6 Maremaruka 170
7.9 Maremaruka (Anredpa) 306 (102*3 roma)
Maremaruka (I"eomeTpus) 204 (68*3 roma)
Bcero

884

IV. JInunocTHbIE, MeTanipeIMeTHbIE H MIPeIMETHbIE Pe3yJIbTAThI 0CBOEHHS Y4eOHOr0 MpeMeTa.

MaremaTnueckoe 00pa3oBaHuE SBIISICTCS 0053aTEIbHON U HEOTHEMIIEMOI YacThIO 001Iero 00pa3oBaHus Ha BCEX CTYMEHX MKOIbl. O0ydeHne
MaTeMaTHKe B OCHOBHOM IIKOJI€ HAIIPABJIEHO HA JOCTHXKEHHE CIEAYIOUINX pe3yi1bmanmos.

1) 6 nHanpagienuu IUYHOCMHO20 PA3GUMUSL:

- dopMupoBaHHUE MPEICTABICHUA O MAaTEMAaTHKE KaK YacTH OOIIEYeIOBEUECKOW KYJIbTYPHhl, O 3HAUUMOCTH MaTEeMAaTUKU B
Pa3BUTUH LUBHIN3ANU U COBPEMEHHOTO O0IIECTBA;

- Pa3BuTHe TOrMYECKOT0 N KPUTUIECKOTO MBIIUICHHUS, KYJIbTYPhI PEUH, CIIOCOOHOCTH K YMCTBEHHOMY IKCIEPUMEHTY;

- ®opMUpOBaHUE HHTEUIEKTYaIbHOH YECTHOCTH U OOBEKTUBHOCTH, CIIOCOOHOCTH K IPEOAOJIEHUIO MBICIUTEIbHBIX
CTEpPEOTHUIIOB, BBITEKAIOMINX U3 OOBIIEHHOTO OITBITA;

- Bocnuranne KkadecTB JIMYHOCTH, OOECIEUYMBAIOIIUX COLUAIBHYIO MOOWJIBHOCTb, CIIOCOOHOCTh TNPUHHUMATh
CaMOCTOSITENIbHBIC PEIICHNUS;

- dopMUpOBaHUE KaueCTB MBIIIUIEHUS, HEOOXOAMMBIX JIJIs aJJalTallii B COBPEMEHHOM MH()OPMAIIMOHHOM OOIIECTBE;

- PasButne nHTEpECa K MaTEMaTHIECKOMY TBOPYECTBY M MAaTEMAaTHYECKMX CIIOCOOHOCTENH;

- YMeHue sICHO, TOYHO, TPaMOTHO M3JIaraTh CBOM MBICIH B YCTHOM M NMUCHbMEHHOM pedH, MOHMMATh CMBICI MTOCTABICHHON
3aJ1a4u, BRICTPANBATh apTyMEHTAINIO, IPUBOIUTH IPAMEPHI M KOHTPIIPUMEDHI,

- KpUTHUYHOCTh MBINUIEHUS,, YMEHUE paclO3HaBaTh JIOTHUECKHM HEKOPPEKTHBIE BBICKA3bIBaHUS, OTIMYATh TMIIOTE3Y OT
daxkra;

- [IpencraBneHne o MaTeMaTHYeCKOM Hayke Kak cdepe yemoBeuecKO NesTeabHOCTH, 00 3Tamax ee pa3BUTHSA, O ee
3HAYMMOCTH JJISl Pa3BUTHS [IMBUJIH3AIIHN;

- KpeaTtnBHOCTH MBIIIICHHS, THULIMATHBA, HAXO{YMBOCTb, AaKTUBHOCTh MPH PEILICHMH MaTeMaTHUECKUX 3a/1a4;

- YMeHne KOHTPOJIMPOBATH MPOIIECC M PE3YNIbTAT YIeOHOW MaTeMaTHUECKON AEITEITbHOCTH;

- CriocoOHOCTh K AMOIIMOHAILHOMY BOCIPUSTHIO MaTEMaTHYECKHX 0OBEKTOB, 3a/1a4, PELICHUH, pacCyKIeHUH;



2) 6 MemanpeoMemHoM HanpPasIeHuu.:

- Pa3Butue mpeacraBneHuii 0 MaTeMaTuKe Kak opMe ONMMCaHHUsS M METO/E MO3HAHUS ACHCTBUTEILHOCTH, CO3/JaHUE YCIOBHMA IS
IpUOOPETEHNUS IEPBOHAYATIBLHOIO OIbITa MATEMaTHYECKOI'0 MOJICIUPOBAHMS;

- dopmupoBaHUE OOIIUX CIIOCOOOB MHTEIUICKTYaTbHON JEATEIbHOCTH, XapaKTEPHBIX U MAaTEMAaTUKU U SBISIFOIIUXCS OCHOBOU
[I03HABATENbHOM KYJIbTYphl, 3HAUUMOM Il Pa3IMUHBIX chep YeToBeUeCKON AesITeNbHOCTH;

- [lepBoHayanbHBIC MPEACTABICHUS 00 UAEAX U O METOJIaX MAaTeMaTHKH KaK YHUBEPCAJIHHOM S3bIKE HAYKH M TEXHHUKH, CPEICTBE
MOJIETIMPOBAHUS SIBJICHUN U IIPOLIECCOB;

- YMeHue BUAECTh MaTEMaTHYECKYIO 33]]ady B KOHTEKCTE MPOOJIEMHOM CUTyalluu B IPYTUX JUCHUIUIMHAX, B OKPYKAIOIIEH KU3HU;

- VYMeHne HaX0JUTh B Pa3IMYHbIX UICTOUHUKAX HHPOPMALIMIO, HEOOXOIUMYIO AJIs PEIIeHUs] MaTeMaTHYECKUX Ipo0ieM, IpeacTaB-
JSTH €€ B MOHATHOH (popMe, MPUHUMATh pellIeHUE B YCIOBUSAX HEMOJHOW U U30BITOUHOM, TOYHOM U BEPOSITHOCTHOM HH(pOpMALINK;

- YMeHre NOHUMaTh U UCHOJIb30BaTh MaTEMAaTUUECKUE CPEACTBA HAIVIAAHOCTH (rpaduKu, AUarpamMMbl, TaOJIUIbl, CXEMBbl U Jp.)
JUISL WILTIOCTPALMN, MUHTEPIIPETALIMY, APIYMEHTALINH;

- YMeHue BbIIBUTaTh TUIIOTE3bI TP PEILICHUH Y4eOHBIX 3a1a4, IOHUMAaTh HEOOXOAUMOCTb UX IIPOBEPKH;

- YMeHue npuMeHsATh UHAYKTUBHBIE U A€TYKTUBHBIE CIIOCOObI pacCyXACHUN, BUJIETh PA3JIMUHbIE CTPATETUU PELICHUS 3a/1a4;

- [ToHMMaHue CyIIHOCTH AJITOPUTMUYECKUX IPENNUCAHUI M yMEHHME JEHCTBOBATH B COOTBETCTBUU C IPEIJIOKEHHBIM alro-
PUTMOM;

- YMeHHe caMOCTOSTENIbHO CTAaBUTD 1I€JIU, BBIOMPATh U CO3JaBaTh aITOPUTMBI [yl PELIEHUs yUYeOHBIX MaTeMaTUYeCKUX Mpo0ieMm;

- YMeHune mIaHupoBaTh U OCYIECTBIIATh AEATENbHOCTD, HAIPABICHHYIO HA PEIICHUE 3a1a4 UCCIEA0BATEIbCKOIO XapaKTepa;

3) 6 npeomemnom HanpagieHuu:

- OBnazieHue MaTEeMaTHYECKUMU 3HAHUSMU M YMEHHUSMH, HEOOXOAMMBIMH [JIsl MPOJOJKEHUST O0Opa30BaHUs, W3YUEHUS

CMEKHBIX JUCLUIUIMH, IPUMEHEHUS B IIOBCEIHEBHOM )KU3HU;

- Co3nanne QpyHIaMeHTa Il MAaTEMATUYECKOTO Pa3BUTHS, (OPMHUPOBAHUS MEXAHW3MOB MBIIUJICHUS, XapaKTEPHBIX IS

MaTeMaTH4eCKOM IesSTeIbHOCTH;

- Ognanenne 0a30BbIM MOHITHITHBIM alliapaToM MO OCHOBHBIM pa3jiesiaM COJIEPKaHMs, TPEICTaBICHHE 00 OCHOBHBIX M3y4aeMBbIX
MOHATHSIX (UHCTI0, TeOMeTpHrueckas Gpurypa, ypaBHeHHE, BEPOSTHOCTD) KaK BAKHEUIITUX MaTEeMaTHYECKIX MOJIEIISIX, TO3BOJISIONINX OMUCHIBATh
Y U3y4aTh pEAIbHBIE MPOLIECCHI U SIBJICHUS;

- YMenue paboTaTh ¢ MaTEMaTHUYECKUM TEKCTOM (aHAIM3UPOBATH, U3BJIEKaTh HEOOXOAUMYI0 MHGOPMAIUIO), TPAMOTHO MpHUMe-
HSTh MaTE€MaTUYECKYI0 TEPMUHOJIOTHIO U CHMBOJIMKY, UCIIOJIb30BATh PA3JTUYHBIE SI3bIKK MATEMATHUKU;

- Pa3zBuTue mpeacTtaBieHHII O 4YHCIIe, HATYPAJIBbHBIX UYMCEN, OBJIAJEHUE HABBIKAMHM YCTHBIX, ITMCbMEHHBIX, HHCTPYMEHTAIbHBIX
BBIYMCIICHHI,

- OBnasieHre OCHOBHBIMHU CIOCOOAMM TIPECTABICHHUS M aHAIM3a CTAaTUCTUYECKHX JAHHBIX; HAIWYUE MPEACTABIECHUN O CTaTu-
CTHYECKUX 3aKOHOMEPHOCTSIX B peaTbHOM MHUPE U O PA3TUYHBIX CIIOCO0aX UX U3YUEHUS, O BEPOSITHOCTHBIX MOJICIISX;

- YCcBOGHHE CHCTEMATHYECKUX 3HAHHMHM O INIOCKUX (DUTypax W MX CBOMCTBAx, a Tak)Ke Ha HAIJISAHOM YPOBHE — O MPOCTEHIITUX
MPOCTPAHCTBEHHBIX TEJIaX, YMEHHE MPUMEHSITh CUCTEMATHYECKUE 3HAHUS O HUX JJISI PEIICHUSI TEOMETPUUYECKUX U MTPAKTUYECKHUX 3a7aY;

- YMeHus: u3MepATh JAIUHBI OTPE3KOB, BEUYHHBI YTIIOB, UCIIOJIB30BAaTh (DOPMYIBI A HAXOXKICHUS TMEPUMETPOB, IJIOMIAACH U



00BEMOB IreOMETPUYECKHUX UTYP;

- YMeHne NpUMEHATh W3Y4YCHHBIC IOHATHUA, PE3YJAbTaThl, METOIBI I PELICHMS 3a7ad MPAKTHYECKOro XapakTepa W 3a1ad W3
CMEXHBIX JTUCHUIUIMH C UCIOJIB30BaHUEM IPU HEOOXOJMMOCTH CIIPABOYHBIX MAaTEPUANIOB, KAJIBKYJIATOPA, KOMIIBIOTEpA.

- YMeHune npoBOAUTh KiIaccu(UKaluK, J0rHyeckre 000CHOBaHMsI, JOKa3aTeIbCTBA MAaTEMAaTUYECKUX YTBEPKICHUM;

- YMeHue pacrno3HaBaTh BUIAbl MATEMAaTUYECKUX YTBEPKAECHUN (AKCHOMBI, OIIPEEIEHMS], TEOPEMBI U JIp.), IPSIMbIE U OOpaTHbBIE
TEOPEMBI;

- OBnajieHne CHUMBOJIBHBIM SI3BIKOM aIreOpbl, MPHUEMaMH BBITIOJTHEHHUS TOXKAECTBEHHBIX MPEOOpPa3OBaHUM PAaIlMOHAIBHBIX BbI-
paKCHHH, PEIICHUs YPAaBHEHHMM, CUCTEM YypPAaBHEHUMN, HEPAaBEHCTB M CHCTEM HEPABEHCTB, YMEHHE HCIIOIb30BaTh HACK KOOPAMHAT HA
IUIOCKOCTH JIJIsl MHTEpPIpETallid ypaBHEHUH, HEPAaBEHCTB, CHUCTEM, YMEHHE MpPHUMEHSTh ajredpamyeckue MpeoOpa3oBaHus, ammapar
YPaBHEHMI U HEPABEHCTB Ul PEILEHUS 3aJa4 U3 Pa3IMYHbIX Pa3AeiioB Kypca;

- OBnagenne cucTeMoil (yHKIMOHATBHBIX MOHSATHHA, (DYHKIMOHAIBHBIM S3BIKOM M CHMBOJHKOH, yMEHHE Ha OCHOBE (PyHK-
LUOHAIBbHO-TPa(UUECKUX NPEICTABICHUH ONMMCHIBATh U AHATM3UPOBATh PealbHbIE 3aBUCUMOCTH;

- OBnazneHrne TeOMETPUYECKUM SI3bIKOM, YMEHHME HCIIOJIb30BATh €ro JJIs ONMCAaHUs IPEIMETOB OKPYXAIOIIEro MHUpa, pa3BUTHE
IIPOCTPAHCTBEHHBIX MPEJCTABICHUN U N300pa3UTENIbHBIX YMEHUI, TPUOOPETEHNE HABBIKOB F€OMETPUUECKUX TOCTPOCHHH.

B3aumocBs3b PE3yJIbTaTOB OCBOCHU IIpEAMETA «MaremaTuka MOXHO CUCTEMHO npeaACTaBUThb B BUJC CXCMBI. HpI/I 3TOM 0003HaueHue JIP
YKa3bIBACT, YTO IMPOABHIKCHUC YHAIlIUXCA K HOBBIM O6paSOBaTCJII)HI)IM pe3yiibTaTaM MPOUCXOAUT B COOTBETCTBUU C JIMHUAMMU Pa3BUTUA CPCACTBAMU
npeamceTa.

5-9 knaccnl
JInYHOCTHBIMH pe3yJibTaTaMH H3y4eHHs mpeaMera «Maremarruka» (B BUJC CICAYIOINX Y4eOHBIX KypcoB: 5—6 kiacc — «Martemarukay, 7-9
Knacc — «Anredpa» u «'eoMeTpusi») SBISIFOTCS CIEAYIONIMNEe KayecTBa:
- HC3aBUCHUMOCTH U KpI/ITI/I‘-IHOCTI) MBIIIJICHUSA,
- BOJIS ¥ HACTOHYMBOCTD B JOCTIDKEHUH LIEH.
CpeHCTBOM JOCTHUIXCHUSA DTUX pGSYJ'H)TaTOB ABJIIACTCA.
- CHCTeMa 3aJlaHuil yYeOHUKOB;
- HpeI[CTaBJ'IeHHaSI B yT~IC6HI/IKaX B ABHOM BUJIC opraHmaum{ MaTepI/Iana 10 HpI/IHHI/IHy MHWHUMaAKcCa,
- HUCIOJB30BaHUE COBOKYIHOCTU TE€XHOJOTHH, OPUEHTUPOBAHHBIX HA PAa3BUTHE CAMOCTOSATEIHHOCTH M KPUTHYHOCTU MBIIIICHHUS:
TCXHOJIOT U HpO6HeMHOFO Jauaiaora, TCXHOJIOIrus HpOILYKTI/IBHOFO YTCHUA, TEXHOJIOTHUA OLICHHUBAHUA.

MertanpeaMeTHbIMH pe3yJibTaTaMH H3ydeHHs] Kypca «MaTemaTtukay SBISIOTCS MEpPBOHAYAIbHbBIE MPEACTABICHUS 00 HIeAX U O METo/ax
MAaTE€MAaTHUKU KaK YHUBEPCAIBHOM S3bIKE HAYKU U TEXHUKH, CPECTBE MOJAEIMPOBAHNS SIBJICHUHN U IIPOLIECCOB;

- YMEHHE BHJIETh MAaTEMAaTUUYECKYIO 3a[auy B KOHTEKCTE MPOOJIEMHON CUTYalluu B APYTUX JUCIUIUIMHAX, B OKPYXKAIOIIEeH HKU3HU;

- YMEHHUE HaXOJIUTh B PA3JIMYHBIX HCTOYHUKAX MHPOPMALIMIO, HEOOXOAUMYIO JJIsl PELICHUsI MaTeMaTHYeCKUX Mpo0ieM, MPEICTaBIATh ee
B MTOHATHON (hopMe, MPUHUMATh PEUICHHE B YCIIOBUSAX HETOIHON U U30BITOYHOW, TOUHOW U BEPOSATHOCTHON MH(POpPMAIIHH;

- yMEHHUE TOHUMATh M MCIOJIb30BaTh MaTEMAaTUYECKHE CPECTBA HArsHOCTU (TpaduKH, IuarpamMMbl, TaOMUIBI, CXEMbl U Jp.) AJIS
WJUTFOCTPALUK, MHTEPIIPETALMHU, apTyMEHTALUH;

- YMEHUE BBIBUTaTh TUIOTE3bI IPU PELICHNH YUeOHBIX 3a/1a4, HOHUMATh HE00XO0AUMOCTh UX MPOBEPKHU;



- YMCHHUC ITPUMCHATb HHAYKTHBHBIC U AICAYKTHBHBIC CIIOCOOBI paCCy)KIIeHI/II‘/JI, BHUACTDL PA3JIMYHBIC CTPATCIMHU PCIICHUS 3aaa4;

- IMMOHUMAaHHEC CYIITHOCTHU aJITOPUTMHUYCCKUX HpeI[l'H/ICElHI/Iﬁ 1 YMCHHUEC HeﬁCTBOBaTB B COOTBETCTBHHU C MPCATOKECHHBIM aJITOPUTMOM;
- YMCHHUEC CaMOCTOATCIIbHO CTaBUTDb LCJIN, BBI6I/IpaTL M CO3JaBaThb aJI'TOPUTMbI I pCIICHUA y‘-Ie6HLIX MAaTEMAaTHYCCKUX HpO6JI€M;

- YMCEHUC IINIAHUPOBATh U OCYHIECTBIIATE ACATCIbHOCTD, HAIIPABJICHHYIO HAa PCIICHUEC 3aJa4 HCCIICA0BATCIIbLCKOI'O XapaKTepa,

IIpenMeTHBLIMHU pe3yJIbTaATAMH H3YUYCHHS MpeaMeTa «MareMaTHKay SBISIOTCS CISAYIONIHNEe YMEHUS:
5-it ki1ace

Hcnonvzoeams Npy pEIICHUN MaTeMaTHYECKUX 3371a4, UX 00OCHOBAaHUHU M NIPOBEPKE HAMJICHHOTO PEIICHHs 3HAHHE:

- HA3BaHW W MOCJIEIOBATEILHOCTH YUCEN B HaTypanbHOM psiay B npeaenax 1 000 000 (c kakoro yucia HaYMHAETCs 3TOT PsiJl, Kak oOpa3yercs
Ka)XJ10€ CJICYIOIIEE YUCIIO B 3TOM PSAY);

- Kak o0pa3zyeTcst Kaxas Clieyromas CuéTHas eIMHHIIA;

- Ha3BaHWsI U TOCJICJIOBATEIILHOCTD Pa3psI0B B 3aIMCH YUCIIA;

- Ha3BaHWsI U TIOCJICJOBATEIILHOCTD MIEPBBIX TPEX KIIACCOB,

- CKOJIBKO Pa3psiJIOB COJECPIKUTCS B KaXKJIOM KJIAacCe;

- COOTHOILICHUE MEXIy Pa3pslaMH;

- CKOJIBKO JJMHUI] KaXKJIOTO KJIacca COACPIKUTCS B 3AIUCH YHCIIA;

- KaK yCTPOCHA MO3UIMOHHAS JIECATUYHAS CUCTEMA CUUCIICHHS

- CIMHHUIBI K3MEPCHUS BEJIMYHH (JUIMHA, Macca, BPEMsl, IUIOIIA/Ib), COOTHOLICHUS MEX/y HUMU;

- (YHKIIMOHAJBHOW CBSA3M MEKAY TPYIIAMHU BEIUYWH (LIEHA, KOJUYECTBO, CTOMMOCTbD; CKOPOCTh, BPEMsl, PACCTOSHHE; MPOU3BOAUTEILHOCTD
TpyAa, BpeMsi paboThl, paboTa).

Buvinonnsame ycerabie Beraucienns (B npenenax 1 000 000) B cirydasix, CBOAMMBIX K BBIMUCIICHUAM B Tipenenax 100, ¥ MicbMeHHBIC BBIYUCICHUS

B OCTaJIbHBIX CITy4asix; BHIMOIHITH IPOBEPKY MPABUILHOCTH BBIUMCIICHHUIA,

- 6blnoaHAms yMHoxeHue u nenenue ¢ 1 000;

- 8LIYUCAAMb 3HAYSHUS YHCIIOBBIX BBIpaXKEHUH, copepxkamux 3—4 aeiicTBus co ckoOkaMu U 6e3 HHX;

- packiadvléams HATypaIbHOE YHCIIO HA TIPOCTHIE MHOXKHUTEIIN;

- Haxooums HAMOONBIIUI OOIINN AETUTENb U HAaUMEHbIIee 00I1Iee KPaTHOE HECKOIBKUX YHCEIT;

- pewiams IPOCTHIC U COCTABHBIC TEKCTOBBIC 3a/1a4H;

- 8bINUCLIBANb MHOKECTBO BCEBO3MOKHBIX PE3yIbTAaTOB (MCXOI0B) MPOCTEHUIIINX CITyYailHBIX SKCIIEPUMEHTOB;

- HAxoO0ums BEPOSITHOCTU MPOCTEUININX CITYyIAHBIX COOBITHI;

- pewiamsb yIOOHBIM IS ce0si criocoOoM (B TOM YHCIIe M ¢ TIOMOIIbIO Ta0muil U TpadoB) KOMOMHATOPHBIE 3a/1a4l: Ha IEPECTAHOBKY U3 TPEX
3JIECMEHTOB, IMPABUJIO TPOU3BEICHHUS, YCTAHOBJICHUE YHCIa ITap Ha MHOXKECTBE U3 3—5 AJIEMEHTOB;

- pewiams YOOOHBIM 7Sl ce0sl cocoOoM (B TOM YHCIIE U C MOMOIIBI0 TabiuIl ¥ TpadoB) JOTMUECKUE 3a/1auH, COAEepKaIIre He Oonee TpEX
BBICKA3bIBaHH;

- yumamov UHPOPMAIIHIO, 3aMMUCAHHYIO C TOMOIIBIO0 TUHEHHBIX, CTOOYATHIX M KPYTOBBIX JHArpamm;



- cmpoums TIPOCTEHIINE TUHEHHBIE, CTOIOYAThIE U KPYTOBbIE AUArPaMMBbl;
- HAX0O0UMs PEUICHUs «KU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 33]1a4, B KOTOPBIX UCIOJIb3YIOTCS MaTEMAaTUYECKUE CPE/ICTBA;
- co30asamb MPOAYKT (pe3yabTaT MPOCKTHON AEATEILHOCTHN), A1l H3YUCHUS M ONMCAHUSA KOTOPOT'O UCIIOJIBb3YIOTCSI MAaTEMAaTHUECKHUE CPEICTBA.

6-# KJIace

Hcnonv306ame Npu peILICHUN MaTEMaTHYECKUX 3a71a4, UX 00OCHOBaHUU M MPOBEPKE HAMICHHOTO PEIIeHHs] 3HAHHE O:

- JI€CATHYHBIX pOOsIX U NMpaBUIaxX ACUCTBUI ¢ HUMU;

OTHOILEHUAX U IIPONOPLMIX; OCHOBHOM CBOMCTBE IIPOIIOPLUH;

IpsIMOI ¥ 0OpaTHON MPONOPLUOHATBHBIX 3aBUCUMOCTSX U UX CBOMCTBaX;

IIPOLICHTAX;

- LIeJBIX U APOOHBIX OTPULATENbHBIX YACIIAX; PALIMOHAJIBHBIX YHCIIaX;

- IMPaBUJIE CPABHEHUS PALIMOHAIBHBIX YHCEIT;

- IIPaBWJIAaX BBIIIOJIHEHUS ONl€palvii HaJl pallMOHAIBHBIMY YMCIIAMU; CBOMCTBAX OIEpaLil.

— Cpasnusams necATUUHbIE JpoOu;

- BbINOJHAMG ONIEPALUH HaJl JECATUYHBIMU JPOOSIMHU;

- npeobpazosvieams NECATUUHYIO IpOOb B OOBIKHOBEHHYIO U HA000POT;

- OKpyansimb LieNble Yhciia U JeCATUYHbIE JpoOu;

Haxooums NPUONMKEHHBIE 3HAYEHMSI BEIMYMH C HEOCTATKOM U U30BITKOM;

8bINONHAMb TPUOTVHKEHHBIE BBIYMCICHUS U OLICHKY YHCIOBOI'O BBIPAXKEHUS;

Oenums YUCIIO0 B JAaHHOM OTHOLUCHUH;

- HaxoO0umb HEU3BECTHBIN YIEH NPOMOPLNH;

- HaxXoO0umb JaHHOE KOJMYECTBO MPOLIEHTOB OT YHCIIA U YHACIIO 110 U3BECTHOMY KOJIMYECTBY IIPOLIEHTOB OT HETO;

- HAaxoO0ums, CKOJBKO MPOLIEHTOB OJITHO YHCIIO COCTABISET OT JPYroro;

- yeeauuusams U yMEHBIIATh YMCIIO HA JTAHHOE KOJIMYECTBO MPOLICHTOB;

- pewiams TEKCTOBBIE 33/1a4i HA OTHOLIEHUS, IIPOIIOPLIMH U IPOLECHTHI,

- cpasHueams NBa PAlMOHAIBHBIX YHCIIA;

- 6bINOAHAMb ONEPALMH HAJl PAllUOHAIBHBIMU YUCIIAMU, HUCIIOIB30BAaTh CBOMCTBA ONEepallui JUIsl YIIPOLLEHUS BBIYUCICHUN;
- peuiamb KOMOMHATOPHBIE 3a/1a41 C IIOMOLIBIO IIPABHUJIA YMHOXKEHHUS;

- HAxXoO0umb BEPOSTHOCTHU MPOCTEHIINX CITydalfHBIX COOBITUH;

- pewiams MPOCTEHIINE 3a1a41 Ha OCEBYIO U LIEHTPAIbHYIO CHMMETPHIO;

- peuiamd MPOCTEHIIINE 3a]a4l Ha pa3pe3aHue U COCTaBIEHUE reOMETPUIECKUX (GUryp;

- Haxooums PeUIeHUs! «KU3HEHHBIX» (KOMIIETEHTHOCTHBIX ) 3a/1a4, B KOTOPBIX MCIIOJIb3YIOTCS MaTeMaTHYECKHE CPE/ICTBA;
- co30a6amy NPOAYKT (Pe3yIbTaT MPOEKTHOMN AEATETBLHOCTH), ISl U3YYEHHUSI U OMUCAHUS KOTOPOTO UCHOJB3YIOTCS MAaTEMaTHUECKUE CPEJICTRA.

7-# KJaacc.
Anredpa



Hcnonvzosams nipu pelliecHUN MaTeMaTHYECKHUX 3aj1ad, MX 000CHOBAHUU U IIPOBEPKE HAMIEHHOTO pelIeHNs 3HaHHE O:

HATypaJbHBIX, LEJNbIX, PAXMOHAIBHBIX, UPPALMOHAIBHBIX, JICHCTBUTEIIBHBIX YNCIIAX;

CTEIEHM C HATYpAJIbHBIMU MTOKA3aTEIAMHU U UX CBOMCTBAX;

OJIHOYJICHAX U MpaBWiaxX JICUCTBUNA C HUMU;

MHOTOWICHaX W MpaBujiax ACHCTBUHN C HUMU;

(dhopMyIax COKpamEéHHOTO YMHOXKEHUS;

TOXKJIECTBAaX; METOIaX J0Ka3aTeIbCTBA TOXKIECTB;

JINHEMHBIX YPAaBHEHUSX C OJHOM HEU3BECTHOM U METOJAX UX PELICHUS;

CHUCTEeMax JIByX JUHEUHBIX YPaBHEHUH C JBYMS HEU3BECTHBIMHU M METOJAX UX PELICHHUS.

Buvinonaname nevicTBUA ¢ OJHOWICHAMH 1 MHOTOYJICHAMU,

V3HA8amb B BEIPAKECHUSIX (DOPMYJIIBI COKPAIIEHHOTO YMHOXKECHHS ¥ IPUMEHSITh MX;

PAcKAIa0bl6ams MHOTOWICHBI HA MHOXKHUTEIIH;

8bINOJIHAMb TOXKIESCTBEHHBIC TTPEOOPA30BaHUS LIEIbIX aIreOpanvdecKuX BhIPAKECHUN;

00Ka3vi6ams MPOCTEUIIINE TOXKIECTBA;

HAxo0ums 9MCIIO COYETAHUN U YHCIIO Pa3MEIICHUH;

peuwiams TUHENHBIE YPABHEHUSI C OJTHOM HEU3BECTHOM;

peuiams CUCTEMBI JIBYX TUHEHHBIX YPaBHEHUI C ABYMS HEM3BECTHBIMH METOOM MOJICTAHOBKH M METOJIOM alreOpaniecKoro ClI0KeHHUS,
peuiams TEKCTOBBIE 3a1a4H C TTIOMOIIBIO JINHEMHBIX YPAaBHEHUN U CUCTEM;

HAaxooums PEeuIeHus «KU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 33/]1a4, B KOTOPBIX HCIOIB3YIOTCS MAaTEMaTHUECKUE CPEICTRA;

co30asamp MPOAYKT (PE3yNbTAT MPOEKTHON ACATEIHHOCTH ), UIsl U3YUYEHHUS U OMUCAHUS KOTOPOTO MCTIOIB3YIOTCS MaTeMaTHYECKUE CPEICTBRA.

7-ii kJacc.
I'eomerpus

Hcnonvzosamo IIpU pCHICHUN MATEMATUYCCKUX 3a/1ad, UX 000CHOBAaHUH U ITPOBEPKE HalJIECHHOTO pCHICHUSA 3HAHUC O:

OCHOBHBIX T€OMETPUYECKUX NOHATHUAX: TOUKA, IIPsAMAas, IIIOCKOCTb, JIy4, OTPE30K, JIOMaHasi, MHOIOyT OJIbHUK;
OTIpeJIeJIEHU ! YIiia, OUCCEKTPUCHI YTIIa, CMEXKHBIX U BEPTUKAIBHBIX YIJIOB;

CBOMCTBAxX CMEXHBIX U BEPTUKAIBHBIX YIJIOB;

OIpeJIeIEHU paBeHCTBA T€OMETPUUYECKUX (UTYpP; IPU3HAKAX PABEHCTBA TPEYTOJIbHUKOB;

reOMEeTPUUYECKUX MECTaxX TOUYEK; OMCCEKTPHUCE YIJla M CEPEAMHHOM NEPIEHIUKYISPE K OTPE3KY KaK TeOMETPUUYECKHUX MECTax TOYEeK;
OIIpEAEIICHUH NapaJUIEIbHbBIX NPSAMBIX; IPU3HAKAX U CBOMCTBAX MapaslIEIbHBIX MPSMBIX;

AKCHOME IapaJUIEIbHOCTH U €€ KPAaTKON UCTOPUU;

(dbopMmysie CyMMBI YTJI0B TPEyrojibHHKA,

ONpEIETICHUN U CBOMCTBAX CPEIHEN JIMHUHU TPEYTOJIbHUKA;

teopeme Dateca.

Ilpumensims CBOWCTBA CMEXHBIX U BEPTHKAJIBHBIX YIJIOB IIPHU PELICHUU 33/1a4;

HaxoOumbs B KOHKPETHBIX CUTYallUsSX paBHbIE TPEYTOJIbHUKH U JI0KA3bIBATh UX PABEHCTBO;



VCMAaHA8Iueams NapajieIbHOCTh MPSMBIX U PUMEHSITH CBOMCTBA MAPAJUICIbHBIX PSIMBIX;
npuMmeHsms TEOPEMy O CyMME YIJIOB TPEYTOJIbHUKA,
UCNOIb306amMb TEOPEMY O CPEAHEH JIMHUM TPEYroJIbHUKA U Teopemy Daiieca npu pelieHnu 3a1ay;
Haxo0ums PEIeHUs «KU3HEHHBIX» (KOMITIETEHTHOCTHBIX ) 33]1a4, B KOTOPBIX UCIIOIB3YIOTCS MAaTEMAaTHYECKUE CPEJICTBA,
co30asamp MPOAYKT (PE3yJIbTAT MPOEKTHON ACSATEIBHOCTH ), AJISI U3YYEHHUS M OMUCAHUSI KOTOPOTO MCIOJIB3YIOTCS MaTEMAaTHYECKUE CPEACTBA.
8-ii kaace.
Auredpa

Hcnonvzosams IIpH pCHICHUN MATCMATUYCCKUX 3a/lad, UX 000CHOBAaHUH U IIPOBCPKEC HalJICHHOTO pCUICHUA 3HAHUC O:

anredpanvecKoi 1podu; OCHOBHOM CBOMCTBE IpOOH;
MpaBUJIax JCHCTBHIA C aNreOpanvdecKuMu IpoOsiMH;
CTETEHSIX C LIeJBIMU [TOKa3aTeIsIMU U UX CBOWCTBAX;
CTaHJApTHOM BHJIE YMCIIA;

k .
¢bynkuusax y =kx+b, y= X2, y = —, UX CBOMCTBax U rpadukax;
X

MOHATHH KBaIPATHOTO KOPHSI M apU(PMETHIECKOTO KBaI[PATHOTO KOPHS;
CBOMCTBaX apu(METHUECKUX KBAPATHBIX KOPHEH;

byHKIIUU Y = VX , e cBoiicTBax u rpaduke;

dbopmysie Ui KOpHE# KBaJIpaTHOTO YpaBHEHUS,

TeopeMe Buera miist mpuBeI€HHOTO U 00IIETO KBaIPATHOTO YPaBHEHHUS;
OCHOBHBIX METO/IaX PEIICHUS LEJIbIX PAIIMOHAIBHBIX YPABHEHUI: METO/IC PA3JIOKEHHSI HA MHOXKHTEJIM U METO/IE 3aMECHbI HEU3BECTHOM;
METO/IE PeIIeHHS IPOOHBIX PaIlMOHATLHBIX YPaBHECHUH;

OCHOBHBIX METOJIaX PEIICHHUsI CUCTEM PAIlHOHATBHBIX YPaBHEHUH.

Cokpawams anredpandeckue Apoou;

8bIN0IHAMb apu(PMeTHYeCKue NeUCTBUS C aNreOpandeckKuMu Jpo0simMu;
UCNOIb306aMb CBOMCTBA CTETICHEH C IEITBIMU TTOKA3aTENISIMU TIPU PEIICHUH 3a]1a4;
3anucvléams YNCla B CTAaHAAPTHOM BUJIE;

8bINOIHAMb TOXKICCTBEHHBIC MPEOOPA30BAHMSI PAITHOHATFHBIX BRIPAKCHUN;

y K y
cmpoums rpapuku GyHKIu Yy =kx+b, y = X2, Yy = — U UCIOJIb30BaTh UX CBOICTBA MPU PELICHUH 3a/1a4;
X

gbluucaAms apupMeTnyecKue KBapaTHble KOPHU;

npumMeHsmb CBOMCTBA apu(PMETUIECKUX KBAAPATHBIX KOPHEH MpU PEIIeHUH 3a/1a4;

cmpoums Tpa@uK QYHKIUU Y = VX 1 ucronb3oBarh ero ceoiicTsa P PEILICHUH 3a/1a4;

peuiamsb KBaJIpaTHbIE YpaBHEHUS,

npumeHnamy TeopeMy Buera npu perenun 3anad;

peuiamy 11eIIble pallMOHATIBbHBIE YPAaBHEHUSI METOJIOM PA3JIOKEHUSI HA MHOXKHUTENIN U METOJOM 3aMEHbl HEM3BECTHOM;



pewams 1poOHbIC YPAaBHEHUS;

peuiams CUCTEMbI pallMOHANIBHBIX ypaBHEHUH;

peuiams TEKCTOBBIC 33/1a4U C TOMOIIBIO KBaIPATHBIX U PAIMOHAIBHBIX YPABHEHUM U UX CUCTEM;

HAaxooums PEeUeHUs «KU3HEHHBIX» (KOMIIETEHTHOCTHBIX ) 33/1a4, B KOTOPBIX UCIOJIb3YIOTCSI MAaTEMaTUYECKUE CPECTBA,

c030a8amu MPOYKT (PE3yJIbTAT MPOEKTHOM NEATENBHOCTH ), AJI U3YUYEHUS U ONKUCAHUSA KOTOPOTO UCIOJIB3YIOTCS MaTEMaTUUECKHUE CPEJICTBA.

8-i KJacc.
I'eomeTpust

Hcnonvzosamo IIpHu pCHICHUH MAaTCMATUYCCKUX 3a/1av, UX 000CHOBaHHH U IIPOBCPKE HaﬁHeHHOFO PCIICHUA 3HAHHC O:

OTIpeJIeJICHUH MapajuiesorpaMma, pom0a, mpsiMOyrojibHIKA, KBapaTa; MX CBOMCTBAX M MPHU3HAKAX;

OIpEeETICHUH TPAICIINH; FIIEMEHTaX TPaIeH; TEOpEMe O CPEIHEH JTMHUH TPaleLuy;

OTIpeJIeIEHU OKPY)KHOCTH, KPYTa ¥ UX 3JIEMEHTOB;

TeopeMe 00 U3MEPEHUH YIJIOB, CB3aHHBIX C OKPYKHOCTBIO;

OTIpEJICICHUH U CBOMCTBAX KacaTeIbHBIX K OKPY)KHOCTH; TEOPEME O PaBEHCTBE JBYX KacaTeJbHBIX, IPOBEAEHHBIX U3 OJJHON TOYKH;
OIpeIeJICHUH BIIMCAHHOM U OMMCAHHOM OKPYKHOCTEH, UX CBOWCTBAX;

OTIpeJIeICHUN TPUTOHOMETPHUYECKUE (DYHKIIMH OCTPOTO YIila, OCHOBHBIX COOTHOIICHUH MEXy HUMH;

npuémax petieHus IpSIMOYTOJIbHBIX TPEYTOJIbHUKOB;

TPUTOHOMETpHUecKUX (yHKIMAX yriaoB oT 0 1o 180°;

TeopeMe KOCUHYCOB U TeOpeMe CHHYCOB;

npuéMax penieHus IPOU3BOIBHBIX TPEYTOJLHUKOB;

(bopmynax Juisl IO N TPEYTOJIbHUKA, TapajuleorpaMma, Tpanelunu;

teopeme [ludaropa.

IIpumensmop NPU3HAKK U CBOMCTBA MapajuiesiorpaMma, pom0a, NpsiMOyrojbHUKa, KBaJpaTa pHu pelieHNH 3a/1a4;
pewams TPOCTEHIINE 33/1a4H HA TPATICIHUIO;

HaxoOums TPalyCHYIO MEpY YIJIOB, CBA3aHHBIX C OKPYKHOCTbBIO; YCTaHABJIMBATh UX PABEHCTBO;

npumeHsimb CBOMCTBA KacaTeIbHBIX K OKPY)KHOCTH TIPH PEIICHUH 3a]1a4;

pewams 3a7a4i Ha BOUCAHHYIO U ONMCAHHYIO OKPYXHOCTb;

8bINOIHAMb OCHOBHBIE TEOMETPHUYECKUE TIOCTPOCHUS C TOMOIIBIO ITUPKYIIS U JINHEHKH,

HaxoOums 3HAYEHUS] TPUTOHOMETPUUECKUX (DYHKIIHHM OCTPOro yriia yepe3 CTOPOHBI MPSIMOYTOJIBHOIO TPEYTOJIbHUKA;
npumeHsimb COOTHOIICHHUSI MEXTy TPUTOHOMETPUIECKUMHU (DYHKIIMSMH TIPH PEIICHUH 3a/1a4; B YACTHOCTH, 110 3HAYEHUIO OJTHOW M3 (PYHKITHIA

HaxXoAuTh 3HAYCHUA BCCX OCTAJIbHBIX;

peuiams TPSIMOYTOJIbHBIE TPEYTOJIbHUKH;
€600ums paboTy C TPUTOHOMETpHUECKUMH (PpyHKIMsIMU yriIoB OT 0 10 180° K cityyaro OCTphIX YIJIOB;



npuUMeHAmMb TEOPEMY KOCUHYCOB U TEOPEMY CUHYCOB IIPH PELICHUN 3a/1ay;
peuiams TPON3BOJIbHBIE TPEYTOJIBbHUKH;

HaxoO0ums TUIOIAAN TPEYroJIbHUKOB, TApAIIIIETIOTPAMMOB, TPATICIIHIA;

npumeHnams TeopeMy [ludaropa npu pemienuu 3agay;

Haxooums MPOCTEHIINE TE€OMETPUIECKHE BEPOSTHOCTH;

HAaxooums PEeUeHUs «KU3HEHHBIX» (KOMIETEHTHOCTHBIX ) 33/1a4, B KOTOPBIX UCIOJIb3YIOTCSI MaTEMaTUYECKUE CPECTBA,

c030a8amy MPOYKT (PE3yJIbTaT MPOEKTHOM NEATEIBHOCTH), AJI U3YUYEHUS U ONKUCAHUSA KOTOPOTO UCIOJIB3YIOTCS MaTEMaTUUECKUE CPEICTBA.

9-i KJacc.
Anredpa

Hcnonvzosams IIpU pCHICHUH MaTEMaTHYCCKUX 3aJiad, UuX 000CHOBaHHH U ITPOBEPKE HaﬁﬂeHHOFO PCUICHUA 3HAHUEC O:

CBOMCTBAax 4YMCIOBBIX HEPABECHCTB;

METOJIaX PEIICHUS TMHEUHBIX HEPABEHCTB;

CBOWCTBaX KBaJpaTHYHOU (QYHKIINU;

METOJIaX PEIICHUs KBaJpaTHbIX HEPABEHCTB;

METO/IE HHTEPBAJIOB UIsl PELICHUS PAllMOHAIBHBIX HEPABECHCTB;
METOJIaX PEIICHUs CUCTEM HEPABEHCTB;

CBOMCTBAxX M rpaduke QyHKIUHN Y = X" MIpU HATYpaIbHOM N;

ONPEJICIICHUU U CBOMCTBAaX KOPHEW CTEIIEHH N;

CTENEHSX C pallMOHAJIBLHBIMH TIOKA3aTEIIMHA U UX CBOMCTBAX;

OTIpe/ICTICHUU ¥ OCHOBHBIX CBOMCTBaX apu(PMETHUECKOH mporpeccun; Gopmyrie sl HAXOKICHHUS CYMMBI €€ HECKOJIBKHX TIEPBBIX YICHOB;
OTIpeIeIEHUU ¥ OCHOBHBIX CBOMCTBaX r€OMETPUUECKON Mporpeccun; popmyrie sl HAXOKICHHUS CYMMBI €€ HECKOJIbKUX MEPBBIX YICHOB;
dhopMyIte 11t CyMMBI OECKOHEYHOM T€OMETPHUYECKOM MPOTPECCHH CO 3HAMEHATEIEM, MEHBIITUM 110 MOJTYJTIO STUHHIIBL.

Hcnonvsoeams cBOWCTBA YHCIOBBIX HEPABEHCTB JJIs TPe0Opa30BaHUs HEPABEHCTB;

00Ka3vieams MPOCTEUINNE HEPABEHCTBA,

peuiams IMHEHHbIE HEPABEHCTBA,

cmpoums TpapuK KBaIPaTHIHOW (PYHKIIMY U MCIIOIB30BATh €T0 MPH PEIICHUN 33]1aY,

peuiams KBaJpaTHbIC HEPABEHCTBA,

peutams palMOHAILHBIC HEPABCHCTBA METOI0M HHTEPBAJIOB,

peutams CACTEMbI HEPABEHCTB;

cmpoums Tpaduk GyHKIEE Y = X" PU HATYPAIBHOM N H HCIIOIB30BATh €r0 IPH PEIICHHH 3314,

HaxoO0ums KOPHH CTETICHH N,

UCNno1b306ams CBOWCTBA KOPHEH CTENEHH N TIPU TOXKIECTBEHHBIX MPE00Pa30BAHUSIX;

HaxoOums 3HAYCHUS CTENICHEW C palliOHAIEHBIMHU TIOKA3aTEISIMU;

peuiams OCHOBHBIC 33]]a4M Ha apU(PMETHUUECKYIO U TEOMETPUIECKYIO IPOTPECCUU;

Haxooums CyMMy OECKOHEYHOUW T€OMETPHUECKOM MTPOTPECCUHU CO 3HAMEHATENIEM, MEHBIIIUM 110 MOAYJIIO €AHHHUIIBI,



- Haxooums PEUICHHsI «KU3HEHHBIX)» (KOMIIETEHTHOCTHBIX ) 33]1a4, B KOTOPBIX UCTIOJIB3YIOTCS MATEMAaTUYECKUE CPECTBA;
- co30asamb MPOIYKT (Pe3yabTaT MPOEKTHOM AESTENbHOCTH), AJISl U3YUYEHUS U OMKCAHUS KOTOPOTO UCIOJB3YIOTCS MaTeMaTHYeCKUe CpeICTRa.

9-ii kaacc.
I'eomerpus

Hcnonv3z06ams NIpU PELICHUA MAaTEMAaTHYECKUX 3a/jad, UX 0OOCHOBAaHUM U IIPOBEPKE HAMICHHOIO PEIIEHUSI 3HAHUE O:

- IpU3HAKaX [1000Us TPEYTrOJIbHUKOB,;

- TEOpeME O IIPONOPLUOHAIBHBIX OTPE3Kax;

- CBOMCTBE OMCCEKTPHCHI TPEYTOJIbHUKA;

- NPONOPLUOHAIBHBIX OTPE3KaxX B IPSIMOYIOJIBbHOM TPEYIOJIbHHUKE;

- IPOIOPLUOHAIBHBIX OTPE3KAX B KPYTE;

- TeopeMe 00 OTHOIIECHUH IIJIOMIAeH MOT0OHBIX MHOTOYTOJIbHUKOB;

- CBOMCTBax IIPaBWIBHBIX MHOTOYTOJIBHUKOB; CBSI3M MEXJIYy CTOPOHOM IPaBUIBHOIO MHOIOYIOJIBHHKA M pajguycaMd BIIMCAaHHOIO U
OIMCAHHOTO KPYT'OB;

- OIIpeJIeJICHUH JUTUHBI OKPYKHOCTHU M (popmyJie 171l €€ BBIYMCICHMS;

- (opmyIe oAy NpaBUIbLHOTO MHOTOYTOJIbHUKA;

- OIIpeJIeJIEHUH IIJIOMIAU Kpyra U (hopMmyJie Ui e€ BlYMCIeHUs; (opMyJie Ul BEIYUCICHUS MJI0LIaieil yacTel Kpyra;

- IPaBUJIC HAXOXKIEHUS CYMMBI U Pa3HOCTU BEKTOPOB, IIPOU3BEIECHUS BEKTOpA HA CKAJAP; CBOMCTBA ATUX OIEPALIAN;

- OINpeACIIEHNU KOOPAMHAT BEKTOPA U METOJAX UX HAXOXKICHMS;

- TpaBWJIC BHITOJIHEHUH OTepanuii HaJl BEKTOPaMH B KOOPIMHATHOH (hopme;

- OIpeJIeJIEHUH CKAJSIPHOTO MTPOU3BEACHUS BEKTOPOB U (POPMYJIE /ISl €T0 HAXOXKICHHUS;

- CBSI3U MEXJy KOOpAMHATaMHU BEKTOPOB U KOOPJAMHATAMHU TOYEK;

- BEKTOPHBIM U KOOPJAMHATHBIM METOJAX PELICHUs N'€OMETPUUECKHUX 3a1au.

- (opmynax 00bEMa OCHOBHBIX MPOCTPAHCTBEHHBIX FEOMETPUUECKUX QUTYp: Mapaljienenuneaa, Kyoa, mapa, HUIMHIpPa, KOHyca.

- Ilpumensms IpU3HAKU 110100151 TPEYTOJIBHUKOB IIPU PELICHUH 3a/1aY;

- pewiams MPOCTEHIINE 3314 Ha IPONOPLUUOHAIBHBIE OTPE3KHU;

- pewamp NMPOCTEUILINE 3a1a4U HA IIPABUIIbHBIE MHOTOYTOJIbHUKY;

- HaxoOoumsv JIVHY OKPYKHOCTH, IUIOIAAb KPYyra U €ro 4acTe;

- BbINOJHAMb ONIEPALUH HaJl BEKTOpPAMH B T€OMETPUUECKOI U KOOpAUHATHOH (opme;

- Haxooums CKAJISIPHOE MPOU3BEACHNE BEKTOPOB U IPUMEHATD €ro JJI HaX0XK/IEHUS PA3IMYHBIX T€OMETPUUECKUX BEIHUNH;

- pewiams TEOMETPUUYECKUE 3aa4d BEKTOPHBIM U KOOPJIUHATHBIM METO0M;

- NpuMmeHsAmb TEOMETPUUECKUE IPE0OPa30BaHMs INIOCKOCTH MPHU PEIIEHUH FEOMETPUUECKUX 3a1a4;

- Haxooums 00bEMBI OCHOBHBIX IPOCTPAHCTBEHHBIX F€OMETPUUECKUX (DUTYD: Mapasuienenunena, kyoa, mapa, IHUInHApa, KOHyca;

- Haxooums PeUIeHHsl «KU3HEHHBIX» (KOMIIETEHTHOCTHBIX ) 3a/1a4, B KOTOPBIX MCIIOJIb3YIOTCS MaTeMaTHYECKHE CPE/ICTBA;

- co30a6amy NPOAYKT (Pe3yIbTaT MPOEKTHOMN AEATEILHOCTH), A1 U3YYEHUSI U OMUCAHUS KOTOPOTO UCHOJB3YIOTCS MaTEMaTHUECKUE CPEJICTBA.



Pezynamuenvie YY/I.

5-6-i1 knaccwt

— CaMOCTOSTENbHO 0OHapyscusams U GOPMYIUPOBATh YUeOHYIO IPOOIeMy, OIPEAeaTh Lieidb yUeOHOH NesTeIbHOCTH, BEIOUPATh TEMY IIPOEKTa;

— 6bl0GU2caMb BEPCUU PELICHUs MpoOJeMbl, OCO3HABaTh (M WHTEPIPETHPOBATh B CIy4yae HEOOXOIUMOCTH) KOHEUYHBIH pe3ysbTaT, BhIOMpATh
CpeACTBa JIOCTHKEHMS LIEJIN U3 MPEATIOKEHHBIX, a TAKXKE UCKAaTh UX CAMOCTOSITENIbHO;

— cocmagnamy (MHIUBUAYAIBLHO WIX B TPYIIIE) TUIaH perIeHus Tpo01eMbl (BBIITOJIHEHUS IPOEKTA);

— paboras 1o MJaHy, cgepsamb CBOU JEHCTBUSA C LENbIO M, NP HEOOXOJUMOCTH, HUCHPABIATH OUIMOKM CaMOCTOATENBHO (B TOM 4YMCIE U
KOPPEKTUPOBAThH I1JIaH);

— B IMAJIOTE C YYUTEIIEM COBEPUUEHCMBO8AMb CAMOCTOSATENILHO BEIpAOOTAHHbBIE KPUTEPHH OLIEHKH.

7-9-i1 kKnaccwt

— CAMOCTOSATEIILHO 0OHApycusams U popmyauposams npodIeMy B KIACCHOW U MHAWBUIYalbHOW y4eOHOM NesTeNbHOCTH,

— @bl0BU2AMb BEPCUH PEIICHHSI MPOOJIEMBI, 0CO3HABATh KOHEYHBIH PE3ybTaT, BHIOMPATh CPEICTBA JOCTHIKCHHS IIETH M3 MPEUIOKCHHBIX WA UX
UCKaTh CAMOCTOSITENBHO;

— cocmagnams (MHAUBUAYATIBHO WK B TPYIIE) TJIaH pelieHus MpoOaeMbl (BBITOJHEHUS ITPOEKTA);

— noobupams K Kaxaou npodieme (3a1a4e) afeKBaTHYIO €l TEOPETUUECKYIO MOJIEIb;

— paboTast o MPEeATIOKESHHOMY WJIM CaMOCTOSITEIIbHO COCTABJICHHOMY IUIAHY, UCNO/Ib308amb HAPSAAY C OCHOBHBIMH U JOTOJHHUTEIBHBIE CPEIICTBA
(cipaBOUHas UTEpATypa, CIOKHBIE TPUOOPHI, KOMITBIOTED);

— NIAHUpO8ams CBOIO UHAMBHUAYAJIbHYIO 00pa30BaTelbHYIO TPAEKTOPHUIO;

— pabomams TO CAMOCTOATEIBHO COCTaBJICHHOMY IUIaHY, CBEpsSICb C HHUM W C IIeNbl0 JAESITeTbHOCTH, HCIPABISISl OIIMOKH, HCHONbB3Ys
CaMOCTOSITEITLHO MOA00paHHbIE cpeicTBa (B TOM duciie U MHTepHET);

— CBOOOJIHO 110/16b308amMbCs1 BBIPAOOTAHHBIMU KPUTEPUSIMHU OIICHKU M CAMOOLIEHKH, UCXOS U3 IIeNTM M UMEIOIINXCS KPUTEPUEB, pa3indas pe3ysibTar
H CIIOCOOKI JCHCTBHIA;

— B XOJI€ TIPEJICTaBJICHUSI POEKTa 0a8ams OYeHK) ero pe3yabTaTam;

— CAMOCTOSTEILHO 0CO3HA8AMb IPHUUUHBI CBOETO YCIIeXa MIM HEyCIeXa U HaXOJIUTh CITIOCOOBI BBIXO/1a U3 CUTYaIlUH HEYCIIeXa,

— yMemb oyeHumsb CTENeHb YCIENTHOCTH CBOSH MHANBUAYAIBHON 00pa30BaTeIbHON JesSTeNbHOCTH;

— dasambv OYyeHK)y CBOUM JIMYHOCTHBIM KadeCTBaM M YepTaM XapakTepa («KaKoB s»), ONMPEISISATh HAMPABICHHUS CBOETO PAa3BUTHS («KAKHM s XOUY
CTaThy, «4TO MHE ISl 3TOTO HAJIO CIIENATH).

Cpeocmeom ¢popmuposanus perynaTuBHbIX Y'Yl ciayxar TeXHOJIOTUS MpoOIEeMHOr0 TUajiora Ha Tare U3y4eHUs: HOBOTO MaTepuaia U TEXHOJIOTHUs
OLIEHHBaHUS 00pa30BaTENIbHBIX JOCTUKEHUM (YUEOHBIX YCIIEXOB).

IHo3naeamenvuvie YY/I:




5-9-it knaccot

— AHATUUPOBAMb, CPABHUBAMb, KlAccupuyuposams u 0606uame HaKkThl U SBICHUS;

— ocyujecmsnams CpaBHEHHE, CEPUALIMIO U KIIACCU(PHUKAIIUIO, CAMOCTOSITENILHO BHIOMpPAas OCHOBAHUS M KPUTEPUU TSl YKA3aHHBIX JIOTHYECKUX
OIepanuii; CTPOUTH KJIACCH(PHUKAINIO TyTEM TUXOTOMUYECKOTO JeJIeHUs (HAa OCHOBE OTPULIAHUS);

— cmpoums JOTUYECKH 000CHOBAaHHOE PACCYKIECHUE, BKIIOYAIOIIEe YCTAaHOBICHUE TPUUNHHO-CIIEICTBEHHBIX CBA3EH;

— c030a6amb MaTeMaTHYECKUE MOJICIIH;

— COCTaBJISITh TE3UCHI, PA3JIMYHbIC BU/IBI IJIAHOB (MPOCTHIX, CIOXKHBIX U T.11.). [IpeoOpazoBbiBaTh HH(GOPMALIKIO U3 OJHOTO BUJA B Apyroi (Tabiauiy
B TEKCT, IMarpamMmy H Ip.);

— @bIUUMbIBAMb BCE YPOBHU TEKCTOBOM MH(OpMALIUU.

— ymMemb onpedensimb BO3MOXKHBIE MCTOYHUKH HEOOXOTUMBIX CBEIEHHH, MPOM3BOAUTH MOUCK MH(OpMAIMH, aHAIM3HPOBATH M OLIEHUBATH €€
JIOCTOBEPHOCTD.

— MOHMMasl MO3ULUIO JIPYrOro 4YeJOBEKa, pa3ziuuams B €r0 pPeud: MHEHHME (TOUKY 3pEHMs), J10Ka3aTelbCTBO (apryMeHThI), (aKTbl; FMIIOTE3bI,
aKCUOMBI, Teopuu. JlJisl 3TOr0 CaMOCTOATEIBHO HCIONIb30BaTh PAa3IMYHbIC BUIBI UTEHUS (M3ydarolee, IpOoCMOTPOBOE, 03HAKOMUTENLHOE, IIOMCKOBOE),
MIPUEMBI CITyLIaHUS.

— caMOMy c030asamb UCTOYHHKU WH(GOpPMAlMU Pa3HOTO THUMA W AJS Pa3HBIX ayJuTOpUi, coOMoAaTh MHPOPMAIIMOHHYIO TMTMEHY U TMpaBuia
nH()OPMAMOHHON 0E30MaCHOCTH;

— YMemb UCNONIb308aMb KOMITBIOTEPHBIE 1 KOMMYHUKAIIMOHHBIE TEXHOJOTHU KaK MHCTPYMEHT JJIsl JOCTHUKEHHS CBOMX Liejei. YMeTh BhIOMpATh
aJIeKBaTHBIC 33/1a4€ HHCTPYMEHTAIbHBIE TPOrPaMMHO-AIapaTHBIE CPEJICTBA U CEPBHUCHI.

Cpeocmeom ¢hopmuposanus mo3HaBaTeNnbHbIX Y Y ]| cyxaT yueOHbIM MaTeprall U IPeXkKe BCEro MPOAYKTUBHBIC 3a/1aHUs yueOHUKa, TTO3BOJISIONINE
MPOABUTATHCS IO BCEM LIECTH JIMHUSAM Pa3BUTHSL.
1-s JIP — Mcionp30BaHUe MaTeMaTUYECKUX 3HAHUN I PEIIeHUs PA3INYHBIX MAaTEMAaTHUYECKHX 33714 U OLIEHKH MOJTYYEHHBIX PE3yJIbTaTOB.
2-51 JIP — COBOKYITHOCTh YMEHHI TIO0 UCTIOIH30BAHUIO JI0KA3aTEIIbHOW MAaTEMaTHUECKOW PEUH.
3-s1 JIP — CoBOKYMHOCTH YMeHU# 1o paboTe ¢ nHGOopMaIueil, B TOM UYKCIIE U C Pa3TUYHBIMU MAaTEMAaTHUYECKUMU TEKCTAMHU.
4-5 JIP — YMeHus UCTIOIb30BaTh MATEMATHYECKUE CPEJICTBA JIJISl M3YUCHUS U OMHCAHUS PEATbHBIX MPOIIECCOB U SIBJICHUM.
5-s1 JIP — He3aBUCHMOCTh M KPUTUYHOCTH MBIILICHUS.
6-1 JIP — BoJist ¥ HACTOMYMBOCTE B JOCTUIKEHUH 1[EJIH.

Kommynukamuenwvie YY/I:

5-9-i1 knaccwt

— CaMOCTOSTENbHO Op2aHu308bl16ams y1eOHOE B3auMO/JIeiicTBHE B rpyIie (ONpenesaTh 00Iue eH, J0roBapruBaThCs IPYT € APYroM H T.1.);

— OTCTauBasi CBOIO TOUKY 3PEHHUS, npUGOOUmMb apeymMeHmol, MONTBEPXkAas UX paKkTamH;

— B JIMCKYCCHH yMenb GblOGUHYMb KOHTPAPTyMEHTHI;

— YUUTBCS] KpUMUYHO OMHOCUMbCS K CBOEMY MHEHHIO, C JIOCTOMHCTBOM NpU3HA8AMb OIIMOOYHOCTh CBOETO MHEHHMS (€CIIM OHO TaKOBO) U
KOPPEKTHPOBATh €T0;



— TIOHUMas TIO3UIIUIO IPYTOTO0, pa3iuiams B €ro pedr: MHEHHE (TOUYKY 3PEHHUS), 10Ka3aTeIbCTBO (ApTyMEHTHI), (DaKThl; TUIIOTE3bI, AKCHUOMBI,
TEOpUH;

— yMemb B3IJISHYTh Ha CUTYALUIO C MHOW MO3ULIUU U 002084pU8AMbCsL C THOABMHU UHBIX ITO3ULIUI.

Cpeocmeom opmupoganus KOMMYHUKATUBHBIX Y'Y ]I ciayXaT TEXHOJOTUS MpoOJIeMHOro auanora (moOyXAaoIuid U MOABOIALIMN TUAOr) U
opranm3anys paboThl B MaJIbIX TPYIIAX, TAKKE UCIOIH30BAHUE HA YPOKAX AJIEMEHTOB TEXHOJIOTUH MTPOIYKTUBHOTO YTCHHUS.

V. Conep:kaHue y4eOHOI0 TNpeaMera.

B ocHoBe coxepxkaHus OOyuyeHUs MaTeMaTHKE JIEKUT OBJAJCHUE YYALIUMHUCS CIEAYIOIIMMHM BUAAMM KOMIIETEHLUN: IpeIMeTHOM,
KOMMYHUKATHBHOH, OPraHU3alMOHHOH U 0O0WIEeKYJbTYpPHOl. B cooTBeTcTBUM ¢ STUMHU BHUJaMH KOMIETEHIIMH HaMU BbIJCJICHBI TJIaBHBIC
COJIEpKaTEIIbHO-1IEJIEBbIE HAIIPaBJICHNUs (JIMHUK) Pa3BUTHS ydaluXcs cpeicTBaMu npeamera «MartemaTtukay.

IIpenmernass kommerenuusi. [log npeaMeTHONW KOMIETEHLMEH IMOHUMAETCS OCBEIOMIIEHHOCTh IIKOJBHUKOB O CHCTEME OCHOBHBIX
MaTEeMaTHUYECKUX IPEACTABICHUN U OBJaJeHUE HMMU HEOOXOAMMBIMH HPEIMETHBIMU YMEHUSMU. POpMUPYIOTCSA CIEAYIOLIUE 00pa3yloUIue 3Ty
KOMITETEHIIMIO TPEICTABJICHUA: O MAaTeMaTHYECKOM SI3bIKE KaK CpPEJCTBE BBIPAKEHHS MAaTEMaTHYECKHX 3aKOHOB, 3aKOHOMEpPHOCTEH Hu T.O.; O
MaTEeMaTHYeCKOM MOJIEIIMPOBAHMM KAaK OJHOM M3 BaXKHBIX METOJIOB MO3HAHUS Mupa. POpMUPYIOTCS ClEAyolue 00pa3yrolue 3Ty KOMIIETEHIUIO
YMEHHUS: CO3/1aBaTh MPOCTEUIINEe MaTeMaTUYeCKUe MOJeNH, paboTaTh C HUMHU U HHTEPIPETHUPOBATH MOJNyYEHHBIC PE3yNbTaThl, MPUOOpETaTh U
CUCTEMAaTHU3HpPOBaTh 3HAHUS O CIOCO0AaX pelIeHUs MaTeMaTHUYECKUX 3aJad, a TaKKe NPUMEHSTh 3T 3HAHUS W yYMEHHUS JUIsl PEIICHUS MHOTUX
KU3HEHHBIX 3a]1a4.

KommyHukaTnBHas komnereHuus. [1o1 KoMMyHUKaTUBHOW KOMIIETEHIIMENW MOHUMAETCS CHOPMUPOBAHHOCTh YMEHHUS CHO U YETKO U3J1araTh
CBOM MBICII, CTPOUTh apryMEHTHPOBAHHBIC PACCYKICHUS, BECTU AUAJIOT, BOCIIPUHUMAs TOUKY 3pEHHUsSI cOOecCelHHKa U B TO K€ BpeMs mojBepras eé
KPUTUYECKOMY aHAJIHM3y, OTCTauBaTh (IIPU HEOOXOJIMMOCTH) CBOIO TOUKY 3PEHHsI, BBRICTpauBasi CUCTeMy aprymeHTtanuu. Gopmupyrorcs oOpasyromue
3Ty KOMIETEHLMIO YMEHHMs, a TakKe YMEHHs H3BIeKaThb WH(GOpPMAIMIO U3 pa3HOro poja MCTOYHHKOB, MPeoOpa3oBbIBas €€ NMpU HEOOXOJUMOCTH B
npyrue GopMbl (TEKCThI, TAOJINLIBI, CXEMBI U T.[T.).

OpranuzanuonHasi kommereHumsi. [lox opraHM3allMOHHOM KOMIETEHLMEH MOHMMAETCsl CPOPMHPOBAHHOCTH YMEHHUS CaMOCTOSTENIBHO
HaXOJUThb W NPUCBAUBATh HEOOXOJUMBbIE YyyallMMcs HOBbIe 3HaHuA. DopmupyroTCs cienyroume o0pa3yrole 3Ty KOMIETEHIIMI YMEHHUS:
CaMOCTOSITENIHO CTaBUTh Y4eOHYIO 3ajauy (Liesib), pa30uBaTh €€ Ha COCTaBHbIE YacTH, Ha KOTOPBIX OyIeT OCHOBBIBAThCS IpoLEcC €€ pelIeHMs,
aHAJIM3UPOBATh PE3YNbTAT JCHCTBUS, BBIABIATH JONYLIEHHbIE OMMOKA M HETOYHOCTH, MCIPABIATh UX M NMPEACTABIATh MOJYyYEHHBIH pe3yabTaT B
¢bopme, J1erKO JOCTYIHON JJIs1 BOCIIPUSATHUS APYTHUX JIFOJCH.

OO0mexkyJbTypHas komnereHuMs. [loa oOuIEKyIbTYpHON KOMIETEHLMEH MOHMMAETCs] OCBEIOMIICHHOCTh IIKOJBHUKOB O MaTeMaTHKE Kak
3JIEMEHTE OOIIeUeIOBEUECKON KyIbTYphl, €€ MECTe B CHCTEME JAPYIHX HayK, a TaKKe €€ poJid B pa3BUTHU NPEJICTABICHUH UeJI0BeUeCTBa O LEIOCTHON
KapTuHe Mupa. DPOpMHUPYIOTCS Cleaylolue 00pa3ylouiie 3Ty KOMIIETEHLHIO MPEeJCTaBlIeHUs: 00 YpPOBHE pa3BUTHS MaTEeMaTHMKU Ha PpPa3HbIX
HMCTOPUYECKUX ATarnax; O BBICOKON MPAaKTHUUECKOW 3HAYUMOCTHM MATEMATHKHM C TOYKHM 3PEHHUS CO3JaHUs M Pa3BUTHS MaTE€pUAIbHOM KYJIbTYpbI
YeJl0BEYECTBa, a TAK)KE O BaXKHOM pPOJIM MaTEMaTHUKU C TOYKHU 3peHHs] POPMHUPOBAHUHM TAKHX BAXKHEHIIMX YepT JUYHOCTH, KaK HE3aBUCUMOCTb U
KPUTUYHOCTh MBIIIJIEHUS, BOJISI © HACTOWYUBOCTD B JJOCTHXKEHUH LIETU U JP.

APUOPMETHUKA (261 u)




Hatypaabnsble unciaa. Harypanbueiii psn. [lecarnynas cucrema curcieHus. ApudMeTHuecKkue AeicTBUS ¢ HaTypalbHbIMH ynciaaMu. CBoiicTBa
apu(pMETUYECKUX JCHCTBUMN.

CreneHb ¢ HaTypaJIbHBIM [10KA3aTEIEM.

YucnoBble BBIpAKEHUSI, 3HAYCHHE YHCIOBOTO BbIpaskeHUs. [lopsaok NEeHCTBUI B YMCIIOBBIX BBIPAXEHHSX, MCIOJIb30BaHUE CKOOOK. Pemienue
TEKCTOBBIX 3a71a4 apU(PMETUYECKIMHU CIIOCOOAMH.

Henurenn m xpatHble. CBOMCTBA M NpHU3HAKU JeauMOCTH. [IpocTele M cocrtaBHble uucina. Pa3nokeHue HAaTypaJlbHOrO 4ucia Ha IMPOCThIE
MHOKHTEIHN. [eJIeHne C OCTAaTKOM.

dpobu. OObiKHOBeHHBIE JpoOu. OcHOBHOE CBOWCTBO JpoOu. CpaBHEHHE OOBIKHOBEHHBIX ApoOeil. ApudmeTuyeckue AEUCTBUS C
OOBIKHOBEHHBIMH Ipo0sMu. HaxoxieHne 4acTu OT 1eJI0ro U IEJI0ro 10 ero 4acTH.

Hecsatuunbie npodu. CpaBHEHHE NECATHYHBIX ApoOei. ApudMeTndeckue NEUCTBHUS C JECATUYHBIMHU IpoOsvu. [IpencraBieHue necaTUuHON
Ipobu B BHJIe OOBIKHOBEHHOU JIPOOU M OOBIKHOBEHHOH B BUJIE JECSITHYHOM.

[IpouieHThI; HaXOXAEHUE MPOLIEHTOB OT BEJIMYMHBI U BEIMYMHBI MO €€ NpoueHTaM. OTHOIIEHHE; BBIPAKEHHWE OTHOLICHWS B IPOLIEHTAaX.
[Iponopuust; OCHOBHOE CBOMCTBO IPOIIOPLIAH.

Pemmennie TeKCTOBBIX 33724 apu(PMETHUESCKUMHU CIIOCOOAMH.

Panuonanbubie yncaa. [lonoxuTenbHble U OTpULIATENIbHBIE YUCIIA, MOYJIb YKcia. MHOXKECTBO 1IebIX Yrcena. MHOXKeCTBO
palMOHABHBIX YUCEN;, PallHOHAIBHOEC YMCIIO KaK OTHOMICHHWE M/N, rae M — Iieaoe 4ucio, N — HatypajibHOe uncio. CpaBHEHUE paI[MOHATbHBIX
grcen. ApudmMeTndyeckue IeHCTBUS C pallMOHATbHBIMU YKciaMu. CBoiicTBa apudMeTHueckux aercTBuidl. CTeneHsb ¢ 1ebIM MOKa3aTeIeM.

JelicTBuTeIbHBIE YHcIa. KBaspaTHBIN KOpeHb U3 unciia. KOpeHb TpeTheil CTENeHMU.

IousiTHE 00 MPpPALMOHAIBHOM dYHcTe. MppanuoHanbHOCTh YMCaa \2 M HECOM3MEPMMOCTh CTOPOHBI H JHArOHATH KBagparta. JlecATHUHBIC
PUOIMKESHUS UPPALMOHATBHBIX YHCEIL.

MHOXecTBO ACHCTBUTEIbHBIX YHCEIN; IPEACTaBICHUE ACHCTBUTENBHBIX 4YHUCEN B BHJE OECKOHEUHBIX AECATUYHBIX Jpobel. CpaBHeHME
JENUCTBUTEIIBHBIX YUCEI.

Koopaunathnas npsmas. M300pakeHue yucen ToOUKaMyu KOOPAWHATHOM NpsiMoi. UKCI0BbIE TPOMEXKYTKH.

N3mepenusi, npudam:keHusi, oueHKU. Pa3mMepbl 0OBEKTOB OKpYXKAIOLIETo MHUpa (OT 3JIEMEHTAapHBIX YacTull 10 BceneHHOM), AIUTENbHOCTD
IIPOLIECCOB B OKPY’KAIOLIEM MUpe. Brinenenne MHOxUTENS — creneHu 10 — B 3anucu 4ucna.

[TpubnmxeHHoe 3HaUeHUE BEJIMYMHBI, TOYHOCTh NMpUOIMxkeHus. OKpyrieHue HaTypalibHBIX YUCEN U JEeCATUYHBIX Apooeil. [lpukuaka u oneHnka
pPe3yIbTaTOB BBIUNCICHUN.

AJT'EBPA (295 4)

Auaredpanyeckne BbipaxeHus. bykBeHHbIe BbIpaXxeHUs (BBIPAKEHUS C IepeMeHHbIMH). UncnoBoe 3HaueHne OYKBEHHOTO BBIPAXKEHUS.
JlonycTuMble 3HaYeHHs NepeMeHHbIX. [lofcTaHoBKa BhIpakeHUH BMecTo nepeMeHHbIX. [IpeoOpa3oBanue OyKBEeHHBIX BBIpaKEHUI Ha OCHOBE CBOWCTB
apudmernyeckux nercTBuil. PaBeHCTBO OYKBEHHBIX BhIpakeHUU. ToxkaecTBO.

CreneHns ¢ HaTypalIbHBIM IIOKa3aTeNeM U €€ cBoicTBa. OHOWIEHBI U MHOrOouIeHbl. CTeneHs MHOrowieHa. Cl10XKeHUe, BHIUMUTAHUE, YMHO)KEHNE
MHOTrOwIeHOB. DOpMyJIbl COKPAILIEHHOTO YMHOXKEHUs: KBaJpaT CyMMBbI M KBaJpaT pazHocTtu. DopMyna pa3HOCTH KBajapaToB. [IpeobpazoBaHue 1es10r0
BBIPQKEHHUS B MHOIOWIEH. Pa3iiojkeHne MHOMOWIEHOB HA MHOXKHUTEIN. MHOTOWIEHsI ¢ 0HOM nnepeMeHHol. Kopens MHOrounena. KpagparHsiit
TPEXUJIEH; Pa3JI0’KEHUE KBAIPATHOTO TPEXUIEHA HA MHOXKHUTEIIH.




Anrebpanueckas 1podb. OCHOBHOE CBOMCTBO anredpanueckoit qpoodu. CrnokeHue, BBIUUTaHUE, YMHOXKEHHUE, JICIIEHUE alredpandeckux Qpooei.
CreneHb ¢ 1IeJIBIM IT0Ka3aTelIeEM U €€ CBOMCTBA.
ParnmonanbHbie BeIpaskeHUs U UX peoOpa3oBanusi. Jloka3aTeabCTBO TOXIECTB.
KBanparusie kopau. CBoiicTBa apupMeTHUECKIX KBaIPaTHBIX KOPHEH U UX MPUMEHEHUE K MpeoOpa30BaHUIO YHCIOBBIX BHIPAXKEHUN U BBIYUCIICHUSM.
YpaBHenusi. YpaBHeHue ¢ ool nepemenHoi. Kopenb ypaBHenus. CBONCTBA YMCIOBBIX PAaBEHCTB. PABHOCHIIBHOCTD YpaBHEHUM.
JIunetinoe ypaBHenue. KBagparnoe ypaBHeHue: hopmysia KOpHEH KBaJpaTHOTO ypaBHeHUs. Teopema Buera. Pemienne ypaBHeHUI, CBOIAIIUXCS K
JUHENHBIM U KBaJpaTHbIM. [IprMepsl perieHns ypaBHEHUN TPEThEl U YeTBEPTOM CTeNeHU. Perienne 1poOHO-palliOHaIbHBIX YPaBHEHUI.
VYpaBHeHUE ¢ AByMS IEPEMEHHBIMU. JINHEWHOE ypaBHEHUE C IBYMsI IEPEMEHHBIMU, IPUMEPBI PEIICHUSI YPABHEHUH B LIEJIBIX YACIIAX.
Cucrema ypaBHEHMH ¢ JByMsI IEpEMEHHBIMU. PaBHOCUIIBHOCTD cucTeM. CUCTEMBI IBYX JUHEHHBIX YPaBHEHUM € ABYMs IEPEMEHHBIMU; PEIICHNE
MIOJICTAaHOBKOM M cliokeHueM. IIprumepsl pelieHns: CUCTEM HEJIMHEMHBIX YPABHEHHM C IBYMs IEPEMEHHBIMHU.
Pemienue TeKCTOBBIX 3a7a4 aNreOpandeckuM CriocoOOM.
JlexkapTOoBbI KOOPIMHATHI Ha TUIOCKOCTH. ['padmyeckas MHTepIpeTalys ypaBHEHUs ¢ IByMs iepeMeHHbIMU. ['paduk nuHeiiHOro ypaBHEHHUS C ABYyMS
MIEPEMEHHBIMH; YTIIOBOW KOA(PPHUIIMEHT MPSMOK; YCIOBUE MapauIeIbHOCTH NpAMBIX. [ paduku mpocTeimx HeTMHEHHBIX YpaBHEHHIA: Tapadoa,
runepOosa, OKpyKHocThb. ['padmyeckas HHTepIpeTalus CUCTEM YPaBHEHUN C IBYMS IEPEMEHHBIMH.
Hepagencrsa. UucinoBbie HEpaBEHCTBA U UX CBOKMCTBA. HepaBeHCTBO ¢ OAHOM NEpEMEHHON. PABHOCHIIBHOCTh HEPABEHCTB. JINHEHHbIE
HEpaBEHCTBA ¢ OAHON nepeMeHHOM. KBajpaTHbie HepaBeHCTBA. CHCTEMBbl HEPABEHCTB € OJIHOW [TEPEMEHHOM.

OYHKIINH.

OcHOBHbBIE MOHATHS. 3aBUCUMOCTH MKy BenmuunHaMmu. [Ipencrasienue 3aBucumocteit popmymnamu. [lonstue Gpyakuun. O6macTsb
orpeaeneHus: 1 MHOXKecTBO 3HadeHui pynkuuu. CrocoOsl 3ananus pynkun. ['padux pynkuuu. CBoiicTBa GyHKIHM, UX OTOOpaKeHUE Ha
rpaduxke. [Ipumeps! rpagIKOB 3aBUCUMOCTEH, OTPAYKAIOIINUX peaibHbIC MPOILIECCHI.

YucjaoBble pyHknuu. OyHKIMY, ONMUCHIBAIOLINE IPSIMYIO U 00paTHYIO MPOMOPIMOHAIBHBIE 3aBUCUMOCTH, UX TpaUKH U cBoicTBa. JInHelHas
¢yHkus, ee rpaduk u ceoiictBa. KBagpatuunas gpyHkuus, ee rpaguk u cBoiictsa. CreneHHble (QYHKIUU C HATypalIbHBIMU MOKa3aTeNAMU 2 U 3, UX
rpadukn u coiictsa. ['padukn dyrximii y =Vx, y = \x, y = [x|.

Yucnosble nociaenoBaTebHOCTH. [loHATHE YMCI0OBON NOCIEI0BATENBHOCTH. 3aJaHUE MTOCIEA0BATEILHOCTH PEKYPPEHTHOM popmynoit u
¢bopmyIoit N-To uieHa.

Apudmerrnueckas u reomeTpudeckas nporpeccu. @opMyiiel N-To ujaeHa apupMeTHIECKON U TEOMETPUIECKON MTPOrpeccuii, CyMMBI IIEPBBIX I
qsieHOB. M300paskeHne 4ieHOB apuMETHIECKON U T€OMETPUIECKOM MPOrpeccuii TOUKaMu KOOPAMHATHOM MIIOCKOCTU. JIMHEHHBIH 1
AKCIIOHEHIMAIBHBIA POCT. CII0KHBIE POLICHTHI.

BEPOATHOCTDb U CTATUCTUKA (454)

OnucaresibHas craTucTUKA. [IpencraBieHne JaHHBIX B BUA€ TaOIuUL, nuarpamm, rpapukoB. CinydaitHas n3MeHUNBOCTh. CTaTHCTUYECKUE
XapaKTepUCTUKH HAbOpa JaHHBIX: cpesiHee apu(mMeTnyeckoe, MeinaHa, Haubosblee 1 HauMeHbIlee 3HaueHus1, pa3max. [IpencraBienue o
BBIOOPOYHOM HCCIIEOBAHUH.




Cayuaiinble COObITHSI U BEPOSITHOCTB. [IOHATHE O CIy4aliHOM OMBITE U ciy4aitHOM coObiTun. Yacrora ciyyaitHoro coobITis. CTaTUCTUYECKUIA
MOJIXO/ K IOHATHUIO BEPOSITHOCTU. BeposITHOCTH MPOTHBOMNONIOKHBIX COOBITHH. J[0OCTOBEpHBIE M HEBO3MOXKHBIE COOBITHS. PABHOBO3MOXXHOCTh
coObITHil. Knmaccnueckoe onpeseneHne BeposSTHOCTH.

KomOunaropuka. Pemenrie koMOMHATOPHBIX 3a7a4 nepebopom BapuanToB. KomOnHaTOpHOE NpaBuiio yMHokeHus. [lepecTaHoBKY 1
(dakTopua.

JOT'NKA U MHOKXECTBA

TeopeTHKO-MHOKECTBEHHbIE TOHATHS. MHOXKECTBO, O3JEMEHT MHOXECTBA. 3a/JlaHM€ MHOXKECTB IEPEYUCICHUEM  DJIEMEHTOB,
XapaKTEPUCTHUYECKUM cBOWCTBOM. CTaHIapTHBIE 00O3HAYCHHS YHMCIOBBIX MHOXeCTB. IlycToe MHOXECTBO M ero oOo3HaueHue. [lomMHOXKECTBO.
OObenuHEeHNE U IEPECEUCHIE MHOYKECTB.

NnmrocTpaiius OTHOMIEHU MEXTYy MHOKECTBAMHU C TIOMOIIIBIO MarpaMm Dijiepa — BenHa.

JJieMeHTHI Jioruku. OmpeneneHue. AKCHOMbl U TeopeMbl. JlokazarenbcTBo. Jloka3areabcTBO OT HMPOTHBHOTO. Teopema, oOpaTHasi JTaHHOM.
[Ipumep 1 KOHTpIIPUMED.

[TonsiTve 0 paBHOCWJIBHOCTH, CIIEAOBAaHUH, YIIOTPEOJICHUE JJOTUUECKUX CBSA3OK: eCU ..., MO 8 MOM U MOAbKO 8 MOM Clyyde, JTIOTUIECKUE CBSI3KU
u, un.

I'EOMETPUA (234u4)

Harasignasi reomerpus. Harnsgnele mpeactaBieHusi o QuUrypax Ha IUIOCKOCTH: MpsAMas, OTPE30K, JydY, yroj, JOMaHas, MHOTOYTOJbHUK,
OKPYKHOCTb, Kpyr. UeThIpeXyrojbHHK, IPSAMOYIOJbHHUK, KBajgpar. TpeyrosbHUK, BHUABI TPEYrOJbHUKOB. [IpaBHIBHBIE MHOTIOYTOJIBHUKH.
N3o6paxenune reomerpuueckux ¢puryp. BzaumHoe pacrnonoxeHue IByX MpsiMbIX, IBYX OKPYKHOCTEH, MPSMOIl 1 OKPYKHOCTH.

Jlnuaa otpeska, nomaHou. Ilepumerp MHoOroyrosbHuka. EquHMNBI M3MepeHMs UIMHBL. M3MepeHue [UIMHBI OTpe3Ka, IOCTPOEHHE OTpe3Ka
3aJJaHHOW JUIMHBI.

Buns yrnos. I'pagycHas mepa yria. M3mepeHne n moCTpoeHHE yIiloB € IOMOIIBIO TPAHCIIOPTHUPA.

[Tonstue miomamy GUrypsl; eqUHHULBI U3MEpeHus miomanu. [lnomane npsAMoyroilpHUKa U IUIOMAAb KBajpaTa. IIpubnnkeHHoe M3MepeHue
wioniaed Guryp Ha kjaetdaroit Oymare. PaBHoBenukue Gpurypsl.

Harnsnuele mpezacTaBieHHss O NPOCTPAHCTBEHHBIX (uUrypax: KyO, Hapaijenenunesn, MpusMa, Nupamuia, map, cpepa, KOHYC, LHIUHAP.
N306paxkenne npoctpancTBeHHBIX (uryp. Ilpumepsl cedenuit. MuororpanHuku. IlpaBunbHble MHOrOrpaHHukH. [Ipumepsl pa3BepTOK
MHOTOTPaHHHMKOB, IMJIMHJIpAa U KOHYCA.

[Tonsitue o6bema; enuauIlbl 00beMa. O0BEM PSIMOYTOJILHOTO MapajlieNienumnena, Kyoa.

[Tonsitue o paBeHcTBe Guryp. LlenTpanbHas, oceBas U 3epKaibHas CUMMETpUHU. M300paxkeHne CUMMETPUYHBIX Uryp.

I'eomerpuueckue ¢purypsl. [Ipsveie u yriel. Touka, npsimas, miockocTb. OTpe30K, 1yd. Yrou. Buasl yrioB. BepTukaibHble U CMEXKHBIE YIJIbL.
buccekrpuca yrua.

[TapannensHble M nepecekatronuecs npsMsle. [leprneHaIuKynspHbIE MpsiMble. TeopeMbl O MapauIEIbHOCTH W IEPIEHIUKYISIPHOCTH IPSIMBIX.
[lepnenaukynsip u HaKIOHHAs K NpsiMoi. CepelMHHBIN NEPIEHANKYIISP K OTPE3KY.

['eomeTpuyeckoe Mmecto ToueK. CBOMCTBA OMCCEKTPHUCHI YTiIa U CEPEIMHHOTO MEPIIEHIUKYISIPA K OTPE3KY.

Tpeyronsuuk. Beicota, Meanana, OuccekTpuca, CpeaHsist JUHUS TpeyrojabHuKa. PaBHOOEpEeHHbIEC 1 PABHOCTOPOHHHE TPEYrOJIbHUKH; CBOMCTBA U
NpU3HAKU paBHOOEIPEHHOTO TpeyroibHuKa. [Ipu3Haku paBeHcTBa TpeyroibHUKOB. HepaBeHCTBO TpeyronbHuKa. COOTHOIIEHUS MEXIY CTOPOHAMU




U yrnamm TpeyroipHuka. CymMMa yrioB TpeyrojibHuka. BHemrHue yribel TpeyronbHuka. Teopema @aneca. [lonoOue tpeyrompHukoB. [lpusnaku
nono6us TpeyrosnbHuKoB. Teopema [Iugaropa. CuHyc, KOCUHYC, TAHT'€HC, KOTAHT€HC OCTPOTO yIJla IPSMOYTOJIBHOTO TPEYTrOJIbHUKA U YIiIoB oT 0 110
180°; mpuBeneHue K ocTpoMmy yriay. PelieHue mNpsMOYroiibHBIX TpPEeYroJbHUKOB. OCHOBHOE TPUTOHOMETPUYECKOE TOX1eCTBO. DOpMyIibl,
CBA3BIBAIOIME CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC OJIHOTO M TOTO K€ yria. PeleHue TpeyrojipHUKOB: TeOpeMa KOCUHYCOB M T€OpeMa CHHYCOB.
3ameuaTesIbHbIE TOUKH TPEYTOJIbHUKA.
YetsipexyronpHuk. Ilapannenorpamm, ero cpoiictBa M npusHaku. IIpsMoyronbHuk, kBajapar, poMO, UX CBOWCTBA M NpHU3HAKU. Tpanenus,
CPEIHsIs JIMHKS TPAllCLUH.
MHuoroyronsHukK. Beimykisie MHOrOyroiasHUKH. CyMMa yIiloB BBITYKJIOTO MHOTOYTOJIbHUKA. [[paBHIIBHBIE MHOTOYTOJIBHUKH.
OxpyxHocTb U Kpyr. Jlyra, xopaa. Cektop, cermeHT. LleHTpaibHbIi yros, BOUCaHHBIN yroJl; BEIMYMHA BIIMCAHHOTO yria. B3auMHoe pacnonoxeHue
IIPSIMON U OKPYXKHOCTH, IBYX OKpy>KHOCcTeH. KacarenpHas M cekymias K OKpYKHOCTH, UX CBOMCTBA. BrMcaHHBIE M ONMCaHHBIE MHOTOYIOJIbHUKH.
OKpy’>KHOCTb, BIIUCAHHAsI B TPEYTOJIbHUK, U OKPYKHOCTb, OIIMCAHHAs OKOJIO TPEYrojbHUKA. BIIMCaHHBIE U ONMCAHHBIE OKPYKHOCTH NPaBUIIBHOIO
MHOT'OYTI'OJIbHUKA.
I'eomerpuueckue npeodpasobanus. [lonstue o paBencrse guryp. Ilonarue o nBUKEHHM: OceBas M LEHTpalbHas CUMMETPUH, MapaliebHbIN
nepeHoc, noBopot. [lonsTre o noo0uu GUryp u roMOTETHH.
Pemenue 3a1a4y Ha BbIYMCIIEHUE, JOKA3aTENbCTBO U IOCTPOEHUE C UCIIOJIb30BAHUEM CBOMCTB U3yUEHHBIX QUTYD.
H3mepenne reomeTrpu4ecKkux BeanynH. J[imHa orpeska. PaccrosiHue ot TOukH 10 npsiMoi. PaccTosiHue MexX Iy napajliesIbHbIMU IPSMbIMU.
[IepumMeTp MHOTOYrOJIbHUKA.
JUInHA OKPY>KHOCTH, YUCJIO 7, AJIMHA TYTH OKPYKHOCTH.
I'pamycHas mepa yriia, COOTBETCTBUE MEXAY BEIMYMHOMN LIEHTPAJIIBHOIO YIJIa ¥ JUIMHOM AYT'M OKPYXKHOCTH.
[TonsaTue miomany mwiockux ¢uryp. PaBHococtaBieHHble M paBHOBeNuKHUe Gurypsl. [lnomans npsmoyronasHuka. Ilnomanu napamienorpamma,
TpeyrojbHuKa U Tpanenun. [lnomans MHOrOyromsuuka. [Inomans kpyra u miomiaas cekropa. COOTHOIIEHUE MEXKTy TUIOIMIASIMH MTOTOOHBIX (QHUTYD.
Pemienue 3a1a4 Ha BBIYMCIICHNE U JOKA3aTEIbCTBO C UCIOIb30BAHNEM M3YUEHHBIX (POPMYIL.
Koopaunarel. YpaBaenue npsamoil. Koopaunarsl cepenunbl otpeska. PopMyna pacCTOSIHUS MEXAY IBYMsl TOYKaMHU IUIOCKOCTH. Y paBHEHHE
OKPY>KHOCTH.
BexTopsbl. /{nuHa (Moaynb) BekTopa. PaBeHcTBo BekTopoB. KomnHeapHsle BekTopsl. KoopauHatsl BeKTOpa. YMHOXKEHHE BEKTOpa Ha YHCIIO,
CyMMa BEKTOPOB, Pa3JI0KEHHE BEKTOPA 110 IBYM HEKOJIJIMHEapHbIM BekTopaMm. CKalsipHOE MPOU3BEACHHE BEKTOPOB.

MATEMATHUKA B UCTOPUYECKOM PA3BUTHU

Hctopust GopMupoBaHUS TOHSATUS YWCIA: HATypallbHblE 4YHCNIA, IPOOH, HEJOCTATOYHOCTh PAlMOHAIBHBIX YHCENT AN TEeOMETPUUYECKUX
W3MEPEHHM, uppanroHagbHbie yncia. CTapuHHbIE cucTeMbl 3anucu unceln. [[poou B BaBumone, Erunte, Pume. OTkpbITHE AECATHYHBIX TPOOEH.
Crapunnble cucteMbl Mep. JlecaTuunbie ApoOu U MeTpudeckas cucteMa mep. [losiBieHne oTpuIaTenbHBIX YHCeT U HylA. MarHuikuii, Jumep.

3apoxaeHue anreOpbl B Heapax apudmerukn. Anb-Xopesmu. Poxnenne OykBeHHou cuMmBoiuku. I1. depma, @. Buer, P. Jlexapt. Mcropus
BOMPOCa 0 HaXOXKACHUH (HOPMYN KOpHEH anredpandeckux ypaBHEHUH, HEpa3pelmMocTh B paauKkaiax ypaBHEHHUH cTeneHu, Oombleil yeTbipex. H.
Tapranss, x. Kapgano, H. X. Abens, 3. I'anya.

N300peTeHne MeTo1a KOOPAUHAT, MO3BOJISIIOIIETO MEPEBOUTH TEOMETpHUECKUe 00BEKThI Ha sA3bIK anreOphl. P. Jlexkapt u I1. depma. [Ipumepsr
Pa3IUYHBIX CHCTEM KOOPJAMHAT Ha TJIOCKOCTH.



3anava Jleonapnao [Tuzanckoro (Gubonayun) o kponukax, unciaa @ubonayun. 3aava o MaxMaTHON JTOCKe.

Hctoku Teopuun BEpOATHOCTEM: CTpaxoBoe zieiio, azapTHbie Urpkl. I1. @epma u b. [lackans. S. bepnynnu. A. H. Konmoropos.

Ot 3emnemepus k reomerpun. [ludarop u ero mkona. Pamec. Apxumen. [loctpoeHue ¢ momombio HUPKyas W JuHeilku. [loctpoeHue
MPaBUJIbHBIX MHOTOYTOJIBHUKOB. Tpucekuus yria. KBanpatypa kpyra. Y nBoenue ky6a. Mcropus uucina n. 3onotoe ceuenue. «Hauana» EBknupa.

Ouinep. H.U. Jlobauesckuii. icTopus nsSTOr0 nocrynara.

Codusmbl, mapagoKChl.

IoBropenne — 494. (Skaacc -54.; 6 kjaacc-354.; 7xiaace -104.; 8kiaacc—114.; 9 kaacc-184)

V1. TemaTu4eckoe NJIaHUPOBAHHE C ONpeIeIeHHEM OCHOBHBIX BHI0B YUe0HOIi 1esITeIbHOCTH.

Tema

Buabl yueOHOi 1eATeJIbHOCTH

1. HatypaabHble YHCJIAa M HIKAJIBI.

Harypanbenslii psa. [Jecatnyunas cuc-
TeMa cuuciaeHus. ApupmeTnyeckue
JEUCTBHS C HATYPAJIBHBIMU YUCIIAMM.

CpoiicTBa apu(PMETHICCKUX JTCHUCTBUI.
Crenenb ¢ HATYpaJIbHBIM MTOKa3aTEIeM.

KBanpar u ky6 uucna.

UucnoBbie BEIPAKEHUS, 3HAUCHUE
YHUCJIOBOTO BhIpaxkeHus. [lopsimok
JIEWCTBUI B UHCIIOBBIX BBIPAKEHUSIX,
HCIIOJIb30BaHKME CKOOOK. Pemrenue
TEKCTOBBIX 3aJ]1a4 apu(PMETHIECKUMU
CII0CO0aMHU.

Henutenu u kpatHueie. Hanbompimmit
OOIIMI IEeUTENh; HAaUMEHbBIIICEe
oOmree kpatHoe. CBOMCTBA
nenumoctu. [Ipu3Haku nenumocty Ha
2,3,5,9,10. IIpocTeie U cOCTaBHbBIE
yucna. Pa3noxkeHnne HaTypaabHOTO
YHCJIa Ha POCTHIE MHOKUTEIIH.
JleneHue ¢ OCTaTKOM.

OnuceIBaTh CBOMCTBA HATYPAJIbHOTO PsAA.

YuraTth U 3aMIUCHIBATH HATYpaAJIbHBIE YHCIIA, CPABHUBATH U
YHOPSAIOYMBATH UX.

BhINONMHATE BRIYUCIICHUS C HATYPATbHBIMU YUCIIAMU;
BBIYHCIISATH 3HAYCHUS CTEIICHEH.

dopMynHpoBaTh CBOWCTBA apU(PMETHUECKUX IEHCTBUH,
3aMKChIBaTh UX C MIOMOILBIO OYKB, IpeoOpa3oBbIBATH HA UX
OCHOBE YHCJIOBBIE BBIPAKECHHS.

AHaIM3upoBaTh U OCMBICIIMBATH TEKCT 3ajauu,
nepeopmynrpoBaTh yciaoBue. M3Bnekarb He0OX0IUMYIO
MH(}OpPMaLIKIO, MOJIETUPOBATh YCIOBUE C TIOMOIIBIO CXEM,
PUCYHKOB, PEAJIbHBIX MPEIMETOB; CTPOUTH JIOTUUECKYIO
LENOYKY pacCyKIEHHUI; KpUTUYECKH OLIEHUBATh MOJyYEHHBIN
OTBET, OCYIIECTBIISITH CAMOKOHTPOJIb, IPOBEPSISL OTBET HA
COOTBETCTBHUE YCIIOBHUIO.

@opMynHpOBaTh ONPEAEIICHUS IETUTENS U KPaTHOTO,
IIPOCTOTO U COCTABHOT'O YHCIa, CBOMCTBA U MPU3HAKU
JEITUMOCTH.

Jloka3pIBaTh U OIPOBEPraTh C MOMOIBIO KOHTPIIPUMEPOB
YTBEpXkKACHHs 0 AenuMocTy uncen. Knaccupunuposars
HaTypaJIbHbIE YncIa (4YeTHbIE, HEYETHBIE, 10 OCTaTKaM OT
JIeJIeHUs Ha 3 U T. I1.)

HcenenoBats NpocTENINE YUCITOBBIE 3aKOHOMEPHOCTH,
MIPOBOJMTDH YMCIIOBBIC SKCIIEPHUMEHTHI (B TOM YHUCJIE C UCTIOTb-




|30BanneM KanbKymITOpa, KOMITBIOTEPA)

2. Ipobu

OObIkHOBEHHBIE 1poOH. OCHOBHOE
CBOMCTBO apoOu. CpaBHEHHE
OOBIKHOBEHHBIX JIPOOECH.
Apudmerndeckue ACHCTBUSA ¢
OOBIKHOBEHHBIMH JPOOSIMHU.
HaxoxaeHue 4acTu OoT 1e0ro U IesIoro
I10 €ro YacTH.

Hecstuunsie qpoou. CpaBHEHHE
JECATUIHBIX Apo0eit. Apudmernueckue
JEUCTBHS C JECATUUHBIMH IPOOSMHU.
[IpencraBnenne necATHUHON APOOH B
BHJIe OOBIKHOBEHHOM JIpoOH 1
OOBIKHOBEHHOMW B BUJIC JIECATUYHOM.
Otnomenue. [Iponopuus; ocHOBHOE
CBOMCTBO IPOIOPLIUH.

[TporeHThI; HaX0XIEHHE IPOIIEHTOB OT
BEJIMYMHBI M BETMYHHEI 110 €€
MPOLIEHTaM; BBIPAYKEHHE OTHOIICHHUS B
MPOLIEHTAX.

Pemienue TekcToOBBIX 3a1a4
apudmeTnyecKkuMu crocodamu

MogenupoBaTh B rpaduuecKoil, mpeaMeTHOl hopMe MOHATHS
U CBOWCTBA, CBS3aHHBIC C MMOHATHEM OOBIKHOBEHHOU TPOOH.
®opMynupoBaTh, 3aMUCHIBATh C IOMOIIBI0 OYKB OCHOBHOE
CBOWCTBO OOBIKHOBEHHOH JIpo0OH, MpaBuiia IeHCTBUN C OOBIK-
HOBEHHBIMU JIPOOSIMH.

IIpeoOpa3oBbIBaTh OOBIKHOBEHHBIE JApOOU, CpaBHHUBATh M
yHopsiAoYuBaTh  HX. BbINONMHATE ~ BBIYMCIEHHA €
OOBIKHOBEHHBIMH JIPOOSIMH.

3anuceiBaTh M 4UTaTh JAecATHYHble podu. IlpeacraBisrs
OOBIKHOBEHHBIE APOOM B BHJE JCCATUYHBIX U JECATUYHBIC B
BUJIC OOBIKHOBEHHBIX; HAXOAUTh JECATUYHbIE MPHUOIMKEHUS
OOBIKHOBEHHBIX JIPOOEH.

CpaBHMBaTh M YNOPSJOUYUBATH JECATHUHBIE JpoOu. BbI-
MOJTHSTD, BEIYUCICHHS C IECATHUYHBIMU JAPOOSMH.
Mcnonb30BaTh SKBUBAJICHTHBIE IPEICTABICHUS JIPOOHBIX
qucesl IPU UX CPAaBHEHHUH, ITPU BHIYMCICHUSX.

BBINOIHATE NIPUKUIKY M OLIEHKY B XOJI€ BBIYUCIICHUM.
OOBsICHATH, UTO Takoe NpoueHT. IIpeacTaBisaTh NPOLEHTHI B
Jpo0sX ¥ APOOH B IIPOIICHTAX.

OcymecTBisath nouck uHpopmanuu (8 CMU), conepxkareit
JlaHHBIE, BBIPA)KEHHBIE B IMPOLIEHTAX, MHTEPIPETUPOBATh HX.
[IpuBoauT, TpUMEPBI  HCIOJIB30BAHMS  OTHOLIEHUM B
IIPAKTHKE.

Pemate 3aaun Ha MPOIEHTHI U APOOH (B TOM HYHCIIE 3aa4u
U3 pealbHOM MpPaKTHKH, HCHONb3YysSd NpPU HEOOXOJUMOCTH
KaJIbKYJIITOpP), WCIIOJIb30BATh TOHATUS OMHOWIEHUs U Npo-
nopyuu IpY PEIICHNN 3aad.

AHanu3upoBaTh M OCMBICIMBATh TEKCT 3a7auu, mnepedop-
MYJIHpOBaTh YCIOBHME, W3BJIEKaTh HEOOXOJUMYIO HH(popMa-
LUI0, MOJIEIMPOBATh YCJIOBHE C IOMOIIBIO CXEM, PHUCYHKOB,
pEAIBHBIX INPEAMETOB; CTPOUTH JIOTUYECKYIO ILEMIOUYKY
paccyXJIeHHUI; KpPUTUYECKH OLIEHHWBATH IOJIyYEHHBIN OTBET,
OCYIIECTBIIATb ~ CAMOKOHTPOJIb,  INpPOBEpPsAs  OTBET  HA
COOTBETCTBHUE YCIOBHIO.

ITpoBOANTH HECIOXKHBIE UCCIIEOBAHMSI, CBA3aHHBIE CO




CBOWCTBaMH JPOOHBIX YMCEIl, OMUPAsCh Ha YHCIIOBBIC IKCIIE-
PUMEHTHI (B TOM YHCIIE C UCTIONB30BAHUEM KAITBKYJISATOPA,
KOMITbIOTEPA)

3. PanmoHajbHbIE YHCJIA)

[TonoxuTenbHble U OTPULIATENIbHBIE
yucia, MoAyJb uncia. M3o0paxeHue
YUCeJ TOYKaMU KOOPAUHATHOM MPSMOM;
reOMETpUYECKast UHTEPIIpETaIus
MOAYJISl YUCIIA.

MHOK€eCTBO LEIBIX YUCEIL.
MHOX€ECTBO pallUOHATIBHBIX YUCE.
CpaBHeHME pallMOHATBHBIX YHCEIL.
Apudmernueckue T1eUCTBUS C
panmoHanbHBIMH unciamu. CBoiicTBa
apudmeTnyeckux IeiHCTBUIL.

ITpuBOIUTE NMPUMEPHI UCIOJIB30BAaHUSA B OKPYXKAIOLIEM MHPE
IIOJIOKUTEBHBIX M OTPHULATEIbHBIX 4YMCEN (TeMIepaTypa,
BBIMIPBIILI-TIPOUTPHILL, BBIIIE - HUKE YPOBHSA MOPS U T. I.).
N300paxaTb TOYKaMU KOOPAMHATHOW MPSMOW IOJOXKH-
TEJbHBIC U OTPULIATEIIbHBIC PALIMOHAJIBHBIC YUCIIA.
XapakTepu3oBaTb MHOXECTBO LEJIBIX YHCEN, MHOXECTBO
palOHaIbHBIX YUCEIL

®opMynupoBaTh U 3aMUCHIBATh C MOMOILNBIO OYKB CBOHCTBa
JEUCTBUM C palUMOHAIBHBIMU YHUCJIAMH, IPUMEHATH JUIs
IpeoOpa3oBaHus YUCIOBBIX BhIPAKEHUH.

CpaBHUBaTh M YNOPSAOYMBATH pALMOHAJIbHBIE YHCIA, BBI-
IIOJIHATH BBIYUCIICHUS C PAllUOHAIBHBIMU YU CIIaMHU

4. U3mepenusi, npuOIHKeHHs, OCHKU. 3aBHCHMOCTH MKy BeJMYMHAMHU

Enununel usmepeHus onunsl, niowaou,
00vemMa, Maccwl, pemMeHU, CKOPOCHu.
[Ipumepsl 3aBUCHMOCTEN MEXAY
BEJIMYUHAMU CKOPOCHb, BPEMS,
paccmosinue; npouzso0UmeIbHOCHb,
8peMs, paboma, yeHa, Koauvecmao,
cmoumocms u 1p. [Ipencrasienue
3aBUCUMOCTEH B Buje hopmyi.
Brruucnenus no ¢popmymnam.
Pemienue TekcToOBBIX 3a1a4
apudmeTnyeckumMu crnocodbamu

BoipakaTh OJJTHU €IMHUIBI H3MEPEHUS BEJIMYUHBI B APYTHUX
eMHUIaxX (METphl B KUJIOMETpaxX, MUHYTHI B yacax M T. IL.).
OkpyrisaTh HaTypalbHblE YHCIAa U JECSITHUYHBIE JPOOH.
BBINOHATE IPUKHUIKY M OLEHKY B XOJ/1€ BBIYUCICHUM.
MonenupoBaTb HECIOXHBIE 3aBUCHMOCTH C  IOMOILBIO
(opMyIT; BBIMOIHATE BBIYUCICHUS IO (hopMyIaMm.
Hcnonp30BaTh 3HAHUS O 3aBUCHMOCTSIX MEXIY BEITUYMHAMM
(ckopocTb, BpeMs, paccTosiHHe; pa0oTa, NPOU3BOIM-
TEIbHOCTh, BPEMS U T. I1.) IPU PELIEHUH TEKCTOBBIX 3a7a4

5. DyeMeHThI aJaredpol

Hcnonb3oBanue OykB JuIst 0003HAUEHUS
YHCceN; IS 3aIIICH CBOMCTB
apu(pMeTHYECKUX ACHCTBHIM.
BykBeHHbIe BbIpakKeHHUsI (BBIPAXKEHUS C
IIEpEMEHHBIMH ). YnCI10BOE 3HAUEHNE
OYKBEHHOT'O BBIPA)KEHHSI.

YurtaTe M 3amucChIBaTh OYKBEHHBIE BBIPAKEHUS, COCTABISATH
OYKBEHHBIE BBIPAXKEHUS 110 YCIOBUSM 3a/1a4.

BbrancnsaTh 4MCIOBOE 3HAUCHHE OYKBEHHOTO BBIPAXKECHHS TIPU
3aJIaHHBIX 3HAYCHUIX OYKB.

CocraBiaTh ypaBHEHUST 1O YCIOBUAM 3aaad. Pemartb
MPOCTEUIIINE YPAaBHEHUS HA OCHOBE 3aBHCUMOCTEH MEXIY




VYpaBHeHUE, KOPEHb YPaBHEHHUS.
HaxoxneHne Hen3BeCTHBIX
KOMITOHEHTOB apu(PMETHUECKUX
JIEUCTBUM.

JlexapToBbI KOOPAMHATHI HA IJIOCKOCTH.
[TocTpoeHue TOUKH IO €€ KOOpAUHATAM,
ornpe/ereHue KOOpAMHAT TOUKHU Ha
TJIOCKOCTH

KOMITOHEHTaMH apu(hMETHUCCKUX JICHCTBHA.
Ctpouth Ha KOOPAUHATHON IJIOCKOCTH TOYKU M (PUTYPHI MO
3aJaHHbIM KOOpAWHATAM; OIIPCACIIATh KOOPANHATEI TOUCK

6. OnucarenbHas cratuctuka. Beposit

HocTh. KomOunaTopuka. MHoxkecTBa

[IpeacraBneHue TaHHBIX B BUJIE TAOJIHII,
JUarpaMM.

[lonsiTHE O CIly4ailHOM ONBITE U
coObITH. JIOCTOBEpHOE U HEBO3MOXKHOE
coObITusi. CpaBHEHHE IIAHCOB.
Pemenrie koOMOMHATOPHBIX 3a/1a4
nepedopoM BapHaHTOB.

MHO0XeCTBO, 3JICMEHT MHOKCSCTBA.
[TIycroe MHO)ecTBO. IToamHOMXkeECTBO.
OO0beTMHEHHE U TTIepeceYeHUe MHO-
JKECTB.

NnnrocTpanus OTHOIIEHUN MEXAY
MHOECTBAMHU € TOMOILBIO AHarpaMmm
Diinepa-Benna

W3BnekaTs nHpOpMALNIO U3 TaOJIHII U TUarpaMM, BBIIIOJIHATh
BBIUUCIICHUS 110 TAOJUYHBIM JAHHBIM, CPAaBHUBATh BEJIMUUHBI,
HAXOJUTh HaNOOJIbIINE U HAMMEHBIINE 3HAYCHUS U JP.
Beimonuate cOop MH(OpMaIK B HECIOKHBIX CIyYasX,
OpraHM30BBIBATH HH(OPMAIMIO B BHJIE TAOJIUI] U AHATPaMM, B
TOM YHCJIE C TIOMOIIBIO KOMIIBIOTEPHBIX IPOIPAMM.
[TpuBoUTE MpUMEPHI CAy4YallHBIX COOBITHM, JOCTOBEPHBIX U
HEBO3MOXKHBIX COObITHH. CpaBHMBATh IIAHCHl HACTYIUICHUS
COOBITHIi; CTPOUTH PeUEBble KOHCTPYKIUHU C UCIIOJIb30BAaHUEM
CJIOBOCOUYCTAHUH DoJIee 8epoAmHO, MANLOBEPOAMHO U JIP.
BeimonHATe mepebop BceX BO3MOXKHBIX BApUAHTOB IS
nepecyera 00BbEKTOB MJIM KOMOWHAIMM, BBIAEIATh KOMOMHA-
LMW, OTBEYAOIINE 3aJaHHBIM YCIOBUSIM.

[TpuBOANTE MPUMEPHI KOHEYHBIX U OECKOHEUHBIX MHOKECTB.
Haxoguth oObequHEHME W TMepecedyeHrue KOHKPETHBIX
MHOXecTB. [IpMBOIUTH IpHUMEpbl HECIIOXKHBIX Kiaccupuka-
AN U3 pa3InYHbIX 00JIaCTEN KUZHH.

NnrocTpupoBaTh  TEOPETUKO-MHOXKECTBEHHBIE IIOHATHS C
TIOMOIIIBIO KPYroB Diisiepa

7. Harspnasi reomerpus

Harnsigaelie npencraBieHus o purypax
Ha IJIOCKOCTH: IpsiMasi, OTPE30K, JIyd,
yToJ1, JIOMaHasi, MHOTOyTOJIbHUK,
[IPaBUJILHBII MHOT'OYT'OJIBHUK,
OKPYKHOCTb, KPYT. UEeThIpEXyTOJIbHUK,
IIPSIMOYTOJIBHUK, KBaJApar.
TpeyroybHUK, BUIBI TPEYTOJIBHUKOB.

Pacnio3naBaTh Ha yepTexax, pUCyHKax, B OKpYXalolleM MHUpe
reoMeTpudeckue QUrypsl, KoHpurypauuu Guryp (miockue u
NpOCTpaHCTBEHHBIE).  [IpUBOAMTH  NpUMEpPHl  aHAJOTOB
reOMEeTpUUECKUX (PUTYpP B OKPYKAIOIIEM MUpE.

N300paxarh reomeTpuueckre QUrypbl U UX KOHQUTYpaIUH
OT PYKH U C HCIOJIB30BAaHUEM YEPTEKHBIX HHCTPYMEHTOB.
N306paxath reomeTpuueckue pUrypsl Ha KieTdyaToi Oymare.

N300pakeHne reoMmeTpuueckux Guryp.

I/I3MepHTL C NMOMOIIbKO MHCTPYMCHTOB U CPAaBHUBATH IJIMHBI




B3anmHoe pacnonoxxeHue AByx
MPSAMBIX, IBYX OKPYKHOCTEH, IPSIMOU U
OKPY>KHOCTH.

Jnuna otpeska, jomanoi. [lepumerp
MHOT'OYTOJIbHUKA. EMHULIBI U3MEepeHust
uiHbL. 3MepeHue AuHbl 0Tpe3Ka,
IIOCTPOEHUE OTPE3Ka 3aaHHOM JIJIMHBI.
VYron. Bune! yrios. ['pagycHas mepa
yriaa. I3smepeHne u nocTpoeHue yriioB C
MTOMOMUIBIO TPAHCIIOPTHUPA.

[TonsiTrie Tiomanu QUTyphl; €IAHUIIGI

U3MEpEeHUs TUIOLIA/IH. [Tnomane
NpsSMOYTOJIbHUKA, KBajpaTta. PaBHO-
BeJIMKUE QUTYPHI.

Harmsannsie [IPEACTaBIICHUSA 0
MPOCTPAHCTBEHHBIX  (QUIypax:  KyoO,
napajielienunesi, Npu3Ma, MNUpPaMUia,
map, cdepa, KOHYC,  LMIUHJIP.
N300pakenue MIPOCTPAHCTBEHHBIX
dburyp. ITpumepsl CECUCHUU.
MHOrorpaHHHKH, NIPaBUIIbHBIE

MHOTOTpaHHHUKHU. [IpumMepsl pa3BepTOK
MHOTOTPaHHUKOB, IIMJIUH/IPA ¥ KOHYCA.
[TonsTne oObema; eIMHHUIIBI OOBEMA.
O6bem MPSIMOYTOJIBHOTO
napajuienenumnena, Kyoa.

[lonssitue o  paBeHcTBe  Quryp.
IlenTpanpHas, oceBas W 3epKajibHas
CUMMETPUHU. N3ob6paxenue

CUMMETPUYHBIX (QUTYp.

OTPE3KOB M BEIWYMHBI YIJIoB. CTpOUTH OTPE3KH 3aJaHHON
JUIMHBI C TIOMOIIBIO JINHEMKU U LUPKYJIA U YIJIbl 3aJaHHOM Be-
JUYMHBI C TIOMOIIBIO TpaHcropTupa. BelpaxkaTe oaHU
CTPaHMIIBI U3MEPEHUSI JUIUH Yepe3 JpyTrHe.

BbruncnsaTe 1uiomiaayd KBaJpaToB U INPSMOYIOJbHUKOB, HUC-
10JIb3ys (POPMYJIbI IUIOIAAN KBapaTa U MPSIMOYTOJIbHUKA.
BoIpakaTh OJJHU €IMHULBI U3MEPEHUS TUIOIIAIU YEpe3
Jpyrue.

M3rotaBnuBaTh MPOCTPAHCTBEHHBIE (PUTYPHI U3 Pa3BEPTOK;
pacrio3HaBaTh pa3BepTKM KyOa, mMapajuienenunena, Iu-
pamMupl, MWIMHApPA U KOHyca. PaccmarpuBare mpocrenime
CeUeHMs] IPOCTPAHCTBEHHBIX (UIyp, IOJydaeMble IyTeM
IPEIMETHOTO WJIK KOMIIBIOTEPHOTO MOJIEIMPOBAHMS, OIpe-
nensath ux BuA. COOTHOCUTH TPOCTPAHCTBEHHBIE (DPUTYPHI ¢ UX
IIPOEKLUSIMU Ha IIOCKOCTb.

Bbruucnate 00beMbl Ky0a M NPsIMOYTOJbHOIO Hapaiijie-
JeTIATIe1a, HCIONb3yst (opMynsl oObeMa Kyba W MpsMO-
YroJIbHOTO Napasenenunena. Belpaxars ofHU €IUHUIBI U3-
MepeHusi 00beMa uepe3 Apyrue.

HccnenoBaTh M ONUCBHIBATH CBOMCTBAa F€OMETPUUECKUX (DUTYD
(IOCKUX U MPOCTPAHCTBEHHBIX), HCIOJIB3YS SKCIIEPUMEHT,
HaOJroleHne, HM3MepeHue, MojienupoBaHue. lcnoiab30BaTh

KOMITBIOTEPHOE  MOJCIMPOBAHUE W  DKCIEPUMEHT  JUIst
W3YYEHHUS CBOMCTB reOMETPUYECKIX 0OBEKTOB.
MopenupoBaTh  T€OMETPUYECKUE  OOBEKTHI,  HCIOIB3YS

Oymary, IJIaCTUIINH, TPOBOJIOKY U .
Haxoauts B OKpyXKarolleM MUpPE IUIOCKHE U TpPOCTpaH-
CTBEHHbIE CUMMETPHYHBIE (PUTYPHI.
Pemarp 3aaun Ha HaXOXKJEHUE JUIMH OTPE3KOB, IEPUMETPOB
MHOIOYI'OJIbHUKOB; TpajlyCHOM MeEphbl yIJIOB; IIOLAAeH
KBaJIpaTOB U TMPSMOYTOJIbHUKOB; OObEMOB KyOOB M TMpsi-
MOYTOJIbHBIX NapajieNenune10oB, Kyoa. BeiaensaTs B ycnoBuu
3aJa4uM JaHHble, HEOOXOAMMBIE JJISl pEeLIeHUs 3a7aul, CTPOUTD
JIOTUYECKYIO0 IIEMOYKY PacCyXIE€HHUH, CONOCTaBIATh IOJY-
YEHHBIN pe3yiIbTaT C yCIOBUEM 3a/1a4H.

N300paxkaTh paBHBIE (DUTYpBI; CUMMETPUYHbIE (DUTYDBI.
KoHncTpyrpoBaTh OpHaAMEHTBI W MapKeThl, U300paxas UX OT




PYKH, C TIOMOIIbIO HMHCTPYMEHTOB,
KOMIIBIOTEPHBIE IPOTPAMMBI.

a TaKXE HCIIOJb3ys

Pe3zepe epemenu

AJITEBPA 7-9 (306 1)

OcHoBHOE coaepkaHue 10 TeMaM

XapakTepucTHKA OCHOBHBIX BH/IOB JeAATEIbHOCTH y4e-
HHMKA (Ha YPOBHe YUeOHbIX JAeiicTBHI)

1. JlelicTBUTEILHbIE YHCJIA

Pacmmpenue MHO)KECTBA HaTypaIbHbBIX
YHCeJI 10 MHOKECTBA IECIIBIX,
MHOKECTBA IICIBIX YHUCET 10 MHOXKE-
CTBa pallMOHAIBHBIX. PannonansHoe
YUCII0 KaK OTHOIIEHue m/n , rue m —
LIEJI0€ YUCI0, N — HaTypalbHOE.
CreleHsb ¢ IeIbIM ITOKa3aTelIeM.
KBanpatubiii kopeHs u3 uncia. Kopenb
TpeTbel cTeneHu. 3anuch KOpHei ¢
MTOMOIIIbIO CTENIEHU C APOOHBIM
IMOKa3aTelIeM.

[TonsiTre 06 UppallMOHATEHOM YHUCIIE.
VppanyoHaTbHOCTh dicia V2 i
HECOU3MEPUMOCTH CTOPOHBI U
JMaroHaau KBaaparta. JlecaTuuHbie
MpUOTIKEHUS UPPALMOHATLHBIX YHUCE.
MHOXeCTBO IEUCTBUTEIHLHEBIX YHCE;
MPEACTABJICHUE IEUCTBUTEIBHBIX YHCEI
OECKOHEUYHBIMH AECATUYHBIMU
npobsimu. CpaBHEHUE AEHCTBUTEIHHBIX
JHCEe]L.

BzanMHO 0gHO3HaYHOE COOTBETCTBHUE
MEXy IEHCTBUTEIbHBIMUA YUCITAMH U
TOYKaMU KOOPAMHATHOU MPSIMOA.
UucnoBbie TPOMEKYTKHA: MHTEPBAJI,
OTPE30K, JIYd

OnuceBaTh MHOXKECTBO IIEJTIBIX YHCENl, MHOXECTBO pPalUo-
HAJIbHBIX YUCEI, COOTHOIICHHE MEXIY 3TUMU MHOKECTBAMHU.
CpaBHHMBAaTh W YNOPSAOYMBATH pAIMOHAIBHBIC YHCIIA, BBI-
MOJHATh  BBIYMCICHUS C  PAlMOHAIBHBIMU  YHCJIAMH,
BBIYUCIISATH 3HAUCHUSI CTETICHEH C LEJIBIM MTOKa3aTeIeM.
dopMyIHpoBaTh OMpeeieHHE KBaIPATHOTO KOPHS U3 YKCIa.
Vcrions30Bath rpaduk QYHKUHH y = X° IS HAXOMKACHHS
KBaJIPATHBIX KOpHEH. BBIUMCHATH TOUHBIE U TMPUOITHKEHHBIE
3HAYEHUS  KOpHEH, WCHoip3ys TMpH  HEOOXOAMMOCTH
KaJbKYJIATOP; IPOBOIUTH OLIEHKY KBAJPAaTHBIX KOPHEH.
®opMynupoBaTh ONpenelIeHne KOPHS TPEThEH CTeleHwu;
HaXOJUTh 3HaYEHUs KyOMUeCKUX KOpHeH, mpu HeoOXoauMoc-
TH HCTIOJIB3YSI, KaJTBKYISATOP.

HccnenoBaTh CBOWCTBA KBaJpaTHOI'O KOPHS, KyOMYECKOIO
KOPHSI, TIPOBOJISI YUCIIOBBIE KCIIEPUMEHTHI C HCIIOJIb30BAaHHEM
KaJIbKYJISTOPA, KOMIIBIOTEPA.

[TpuBOANUTE IPUMEPHI HPPAITMOHATBHBIX YHCEIT; PACIIO3HABATh
panroHaIbHbIE U UPpalMOHATIbHBIE YKCIIa; N300paXkaTh yKcia
TOYKaMH KOOPJAMHATHON IIPSMOM.

Haxonuth JnecsaTuyHble NPUONMKEHUS PALUOHAIBHBIX U
UppaIMOHATIFHBIX YHCEN, CPaBHUBAaTh M YIOPSAIOYHBATH
NeMCTBUTENBLHBIE YNCIIA.

OnuceIBaTh MHOYKECTBO JICHCTBUTEIHHBIX YHCEIL.
Hcnonb3oBaTh B NHUCBMEHHOM MaTeMaTHYeCKOHM  pedu
0003HaueHHsI W TrpadudecKue M300paKEHHs] YHCIOBBIX MHO-
KECTB, TEOPETUKO-MHOKECTBEHHYIO CUMBOJIUKY

2. U3mepenusi, npuOIHKEHUSA, OLEHKH




[TpubnmxeHHoe 3HAaYEHUE BEIMYWHBI,
TOYHOCTH NpuOIMKeHUs. Pa3mepsl
00BEKTOB OKPYIKaIOMIEro Mupa (0T
3JIEMEHTApHBIX YacTHUIl 10 BceneHHoi),
JUTUTEJIbHOCTD MIPOLIECCOB B
OKpy>karoieM mupe. Boiaenenue
MHOHUTENS - cteniern 10 B 3anucu
qucha.

[Ipukuaka u olleHKa pe3yJIbTaTOB
BBIYMCIICHHII.

HaxoauTh, aHaIW3MpPOBaTh, COIOCTABIATH YHCIOBBIC Xa-
PaKTEPUCTUKH 0OBEKTOB OKPYKAFOIIIET0 MUPA.

I/ICHOJ'IB3OBaTB 3aIlIUCh 4YHUCCII B CTaHI[apTHOM BUIC JIA
BBIPQXKCHHS pa3MEpPOB OOBEKTOB, JUTUTCIILHOCTH ITPOILIECCOB B
OKPYKArOIIeM MHUPE.

CpaBHUBATh YHCIa M BEJIUYMHBI, 3allMCAHHBIC C MCIOJb-
3oBaHueM cremnenu 10.

Hcnonp3oBath pa3Hble  (OPMBI  3alMCH  MPUOIMKCHHBIX
3Ha'—I€HI/H>'I; JCJIaTh BBIBOJABI O TOYHOCTH HpI/I6JII/DKeHI/I$I I10 UX
3aIIMCH.

BBIHOJ'IHSITB BBIUNUCIICHUSA C peaJIBHBIMI/I JAaHHBIMHA.
BBITIOJTHATE TPUKHJIKY M OIEHKY PE3YJIbTATOB BBIYUCIICHUN

3. BBeenne B ajredopy

BbykBeHHbIe BbIpaKeHUS (BBIPAKECHHUS C
nepeMeHHbIME). YucnoBoe 3HaueHne
OYKBEHHOTO BbIpaxxeHHs. [lomycTiumbie
3HaueHMs nepeMeHHbIX. [loacTanoBKa
BBIPOXKEHUI BMECTO MEPEMEHHBIX.
[IpeobpazoBanre OYKBEHHBIX
BBIPA)KCHUI1 HA OCHOBE CBOWCTB
apupMeTHYECKUX AecTBUNA. PaBeHCTBO
OyKBEHHBIX BbIpaxkeHUH. TOXKAeCcTBO

BeimonsaTe JJIEMEHTapHbIE 3HAKOBO-CUMBOJIMYECKHE
JNEUCTBUS: MPUMEHITh OYKBBI Uil 00O3HAYEHUS YHUCEIN, IS
3aMUCH OOIIUX YTBEP)KIEHHIA; COCTAaBIATh OyKBEHHBIC BBIpaA-
JKEHUSI T0 YCJOBWSIM, 3a/laHHBIM CJIOBECHO, PUCYHKOM WIIH
4epTeHKOM; MPEoOPa30OBBIBATh ANTEOpPAMUECKUe CYMMBI H
MPOU3BEICHUS (BBINONHATh MPHUBEACHUE MOJIOOHBIX ciarae-
MBIX, PaCKpBITHE CKOOOK, YIPOILIEHUE IPON3BEICHUIN).
BoruncnsaTe uncioBoe 3HaueHHWE OYKBEHHOTO BBIPAKEHUS;
HaXOJIUTh O00JACTh [OIMYCTUMBIX 3HAYCHHWH IIEPEMEHHBIX B
BbIpR)KEHUHU

4. MHOT0O4JIeH

Crenensb ¢ HaTYpaJIbHBIM [TOKA3aTEIEM
H ee cBoricTBa. OQHOUIEHEBI U
MHorouwieHsl. CTerneHbs MHOTOYJICHA.
CrnoxxeHue, BBIYUTaHUE, YMHOKEHUE
MHOrou1eHOB. Dopmyibl
COKpAIIIEHHOTO YMHOXCHUS: KBaJpatT
CYMMBI U KBaJpar

pazHoctu. PopMyia pa3HOCTH
kBazpaToB. [IpeoOpazoBanue 11e10ro
BI)Ipa)KeHI/ISI B MHOTI'OYJICH. Pa3J'I0)KeHI/Ie
MHOTO4JIeHAa Ha MHOKHUTEIIN:
BBIHECEHHE O0IIEro MHOKUTEIISI 3a
CKOOKH, TPYNIITUPOBKA, TPUMEHEHUE

®opMynupoBaTh, 3aIIUCHIBATh B CUMBOJINYECKOH hopme U
000CHOBBIBAaTh CBOMCTBA CTENEHH C HATypaJIbHBIM IOKa3a-
TeJIeM; IPUMEHSTh CBOWCTBA CTENEHU JJIsl MPeoOpa3oBaHMs
BBIPAKECHHUI U BBIYUCIICHUI

BBINOSMHATE 1EHCTBHSA ¢ MHOTOUYJIEHAMH.

Jloka3piBaTh (DOPMYNBI COKpAIIEHHOTO YMHOXEHUS, IpH-
MEHSTh UX B IPe0Opa30BaHUAX BbIPAKEHUH U BEIYMCICHUSX.
BoInonHATE pa3iiokeHrne MHOTOUJIEHOB Ha MHOYKHUTEIIH.
Pacnio3HaBaTh KBaJgpaTHBIM TPEXWIEH, BBIICHITH BO3MOX-
HOCTb PAa3JIOKEHHS Ha MHOXKHUTENH, MPEACTaBIATh KBaJapaT-
HBbI TpeX4WwlIeH B BUJE IPOU3BENCHUS JIMHEHHBIX MHOMKHUTE-
nen.

[TpuMmeHsTH pa3znuyHbie GOPMBI CAMOKOHTPOJIS IPU BBI-




(bopMyI COKPAIIEHHOTO YMHOXKEHHUSI.
MHOro4ieHsl ¢ OJJHON TEPEMEHHOM.
Kopens MHOrounena. Ksagparusiii
TPEXWIEH, Pa3JIOKEHUE KBaIPaTHOIO
TpEXWIEHA HA MHOXKUTEIU

MTOJTHCHUH MPe0oOpa3oBaHUi

5. Aareopandeckue 1poou

Anrebpandeckas 1po06b. OCHOBHOE
CBOMCTBO aJireOpandeckoii qpoou.
Coxkpamenue apooeit. CioxxeHue, BbI-
YUTaHUE, YMHOKCHUE, JICTICHHE
anredpandecKux Ipooei.

CreneHb C 1I€JIbIM MTOKA3aTeIeM U €€
cBoiicTBa. PannoHanbHble BEIpaKEHUS U
ux npeoOpazoBanus. Jloka3zaTebcTBO
TOXJIECTB

dopMyIHpoOBaTH OCHOBHOE CBOWCTBO aireOpanveckoi apoou
Y IPUMEHSATH €T0 JIs IpeoOpazoBaHus ApoOeH.

BrimonaaTe aeiictBus ¢ anredbpanueckumu apoosmu. [Ipen-
CTaBJISITh 11€J10€ BBIPAXKEHHUE B BHUJIE MHOTOUIEHA, IPOOHOE -B
BHUJIE OTHOIIICHHS MHOT'OYJICHOB; JJOKA3hIBaTh TOXKIECCTBA.
dopMynHpoOBaTh OIpPEACIICHUE CTENeHU C LEeJIbIM IoKa3a-
tenem. OopmynupoBaTh, 3aMKUCHIBATh B CUMBOJIUYECKON (op-
M€ ¥ WUTIOCTPUPOBATH MIPUMEPAMHU CBOMCTBA CTENECHU C IIe-
JIBIM TTOKa3aTelIeM; TPUMEHSATh CBOMCTBA CTEIICHU JUIS MPe00-
pa30BaHUsl BEIPAXKECHUN U BBIYMCIICHHI.

6. KBagpaTHble KOpHHI

[ToHsiTHE KBAIPATHOTO KOPHS;
apu(METHYECKOTO KBaJJPaTHOTO KOPHSI.
VYpaBHeHue Bua x? = a. CBoiicTBa
apu(METHYECKIX KBaJPATHBIX KOPHEH:
KOpEHb U3 MPOU3BEICHHSI, YaCTHOTO,
crenenu; Toxaectsa (-a)° = a, rjie a >
0, Va’= a. [TpruMeHeHne CBOMCTB
apuMeTHUYeCKuX KBaJpaTHBIX KOpHEH
K Npeo0pa30BaHMIO YHCIIOBBIX BbIpa-
KEHHUH U K BBIYUCICHUSIM

Jloka3bIBaTh CBOICTBA apu(hMETHUECKUX KBAJPATHBIX
KOPHEM; IPUMEHSTh UX K IPeoOpa30BaHUIO BbIPAKEHU.
Bbruucnate 3HaueHus BBIpaXEHUH, COIepIKaIUX KBaIpaTHbIE
KOPHU; BBIPAXKATh MEPEMEHHBIE 3 T€OMETPUIECKHUX H
¢duznueckux Gopmyi.

HccnenoBaTh ypaBHEHHE X* = @; HAXOIUTh TOYHBIC U
npuOIIMKEeHHbIe KOpHU 1pu a>0

7. YpaBHeHHsI ¢ OJHO NTepeMeHHOMH

YpaBHEHHE ¢ OTHON NTEPEMEHHOM.
Kopens ypaBaenus. CBolicTBa
YHCIIOBBIX PaBEHCTB. PABHOCHIIBHOCTD
YPaBHEHHH.

JIuneitnoe YpaBHEHHE. Pemenue
YPaBHEHUH, CBOJALIUXCSA K JIMHEHHBIM.

KBanpatHoe ypaBHenue. HemnonHbie
KBajgpaTHble  ypaBHeHus. Dopmyna
KOpPHEl  KBaJpaTHOTO  YpaBHEHMS.

IIpoBOINTE TOKa3aTENbHBIE PACCYKIACHUS O KOPHSX
YpaBHEHMsI C ONOPOI Ha onpeziesieHre KOpHs, PYHKIIMOHAb-
HBIE CBOMCTBA BBIPAYKEHUM.

PacriozHaBaTh JIMHENHBIE U KBaJIpaTHBIE YPABHEHMUSI, LIETIbIE U
JIpOOHBIE YpaBHEHUS.

Pemarp nuHeiHbIE, KBapaTHBIE YPABHEHUS, a TAKKE
YpaBHEHUS, CBOJSIIMECS K HUM; pelaTh IpoOHO-pallioHalIb-
HbIE€ YPaBHEHUSI.

WccenenoBath KBaJipaTHBIE YpaBHEHHUS 110 JUCKPUMUHAHTY U




Teopema Buera. Pemienue ypaBHEHHI,
CBOSAIINXCS K KBaJPaTHBIM.
bukBanpaTHoE ypaBHEHHE.

[Ipumepsl penieHus: ypaBHEHHUN TPEThei
U YETBEPTOM CTENEHEN pa3IoKEHUEM Ha
MHOXUTENH.

Pemenue npo6HO-parimOHATBHBIX
YpaBHEHUU.

Pemenue TEKCTOBBIX
anredpandecKuM crocooom

3aaa4d

kod(urmeHTam.

PemaTte TekCcTOBBIE 33/1a4M ANreOpandecKiuM CIIOCOOOM:
MEPEXOIUTh OT CIIOBECHOUW (POPMYITHPOBKH YCIOBUS 33729 K
anreOpandecKoi MOJICIH IyTEeM COCTaBJICHHS YPaBHEHUS; pe-
[IaTh COCTABIIEHHOE YPAaBHEHUE; HHTEPIIPETHPOBATH
pe3yibTaT

8. Cucrembl ypaBHeHUI

YpaBHEeHHE C JABYMs II€PEMEHHBIMH.

JluuenHoe  ypaBHEHME € JByMA
nepemeHHbiMU.  [Ipumepsl  pemenus
YPAaBHEHHUI B LEJIBIX YUCIIAX.

Cucrema  ypaBHEHHW C  JABYMS
IIEPEMEHHBIMH. PaBHOCHIIBHOCTB
cucreM ypaBHeHuid. Cucrema JBYX
JIMHEMHBIX  ypPaBHEHHMHM C  JIBYMs

MNEPEMECHHBIMU,; PCUHICHUC HOI{CTaHOBKOﬁ
U cioxeHueM. Pelenue cucrem ABYX

YpPaBHEHUH,  OAHO W3  KOTOPBIX
JIMHEHHOE, a JIpyroe — BTOpPOM CTere-
HUu. lIpumepsl  pemeHnss — cucreM

HEJIMHEUHBIX YPABHEHUM.
Pemrenne TekcTOBBIX 33124
anreOpandeckuM CriocoOOM.

OnpenensTs, ABISETCS JIM I1apa YUCEI PELIEHUEM TaHHOTO
YPaBHEHHUs € ABYMs IEPEMEHHBIMU; IIPUBOJUTH IPUMEPHI
pELICHU YPaBHEHHUM C IBYMS IIEPEMEHHBIMHU.

Pemate 3a1aun, anreOGpanyeckoil MOJENIbIO0 KOTOPBIX SIB-
JISI€TCS ypAaBHEHUE C IBYMsI IEPEMEHHBIMM; HAXOAUTH LIENIbIE
peleHus myrem nepedopa.

Pemate cucteMsl IByX ypaBHEHUH C IBYMsI [IEPEMEHHBIMY,
YKa3aHHBIE B COACPKAHUH.

Pemats TeKCTOBBIE 3aa4n AJITeOpanueCKUM CIIOCOOOM:
HEPEXOAUTh OT CIIOBECHOM (hOPMYITHPOBKHU YCIOBUS 3a/1a4H K
areOpanyecKoi MOJIENH IIyTEM COCTaBJIEHUS CUCTEMBI
YPaBHEHUH; pelIaTb COCTaBICHHYIO CUCTEMY YPaBHEHUH; UH-
TEPIPETUPOBATH PE3YIIbTAT.

9. HepaBencrBa

YucnoBble HEPABEHCTBA U UX CBOMCTBA.
HepaBeHCTBO ¢ OIHOM IIEPEMEHHOM.

PaBHOCHIIBHOCTB HEPABEHCTB.
JIuHeliHBIE HeEpaBeHCTBA C  OJHOWU
MIEPEMEHHOM. KBagparusie
HEPaBEHCTBA.

CucreMbl JMHEWHBIX HEPABEHCTB C

OJIHOU IIEPEMEHHOMN

@opMyJIMPOBATH CBOMCTBA YNCIIOBBIX HEPABEHCTB, UILIIO-
CTPUPOBATH UX HA KOOPAMHATHOMN IIPSIMOM, TOKa3bIBATH AJl-
reOpanyvecky; MPUMEHSATh CBOWCTBAa HEPABEHCTB B XOJI€ pe-
LICHUSA 3a]1a4.

Pacrio3HaBaTh JTMHENHBIE U KBAJPATHBIC HEPABEHCTBA.
Pemate 1MHENHbIE HEPABEHCTBA, CUCTEMBI JIMHENHBIX HEpa-
BEHCTB. Pemars kBagpaTHble HEPABEHCTBA, UCIIOIb3YS I'pa-
¢duyeckue npeacTaBIeHUs




10. 3aBHCHMOCTH MEKIY BeJIUHYHUHAMHU

3aBHCUMOCTDh MEX1Y BETUIMHAMH.
[IpencraBieHne 3aBUCUMOCTEH MEXIY
BeIMYMHAMH B Bujae  (Qopmyi.
Beruncienus no gpopmysnam.

IIpssmas [IPOIIOPLIMOHAIbHAS
3aBUCUMOCTB:  3aJaHue  (opMyIoH,
KOA(QQHUIHUEHT MPONOPHHOHATBLHOCTH;
CBONCTBA. [Tpumepsl MPSAMO

IIPOIOPLIMOHAJIBHBIX 3aBUCUMOCTEM.
OO6paTHas nponopIHOHaTbHAS
3aBUCUMOCTH: 3a/1aHue (POPMYIIOit,>
kod(purmeHT odbpaTHOI
IIPONOPLMOHAIBHOCTH; CBOWCTBA.
[Tpumepbl 00paTHBIX MPOHOPIIUOHATB-
HBIX 3aBUCHMOCTEH.

Pemenue 3a1a4y Ha MPSIMYIO
[IPOMOPLUOHAIBHYI0O M 0OpaTHYIo
MIPOIMOPLHUOHABHYIO 3aBUCUMOCTH

CoctaBnsaTh HopMyIibl, BRIpaXKAIOIINE 3aBUCIMOCTH MEXKY
BEJIMYMHAMU, BBIYUCIIATH IO (POPMYJIIaM.

PacrnioznaBaTh npsiMmyio ¥ 0OpaTHYIO MPONOPLUOHATBHbIE
3aBUCUMOCTH. Periate TeKCTOBBIE 3a/1a4M Ha NPSIMYIO U 00-
paTHYIO IPONOPLIUOHAJIBHBIE 3aBUCUMOCTH (B TOM YHCIIE C
KOHTEKCTOM U3 CMEXHBIX TUCLUILINH, U3 PEATbHON KU3HH).

11. YucaoBble GpyHKIUN

JlekapToBBl KOOPAMHATHI Ha IUIOCKOCTH.
I'padnueckas uHTEpIpETALUs YPABHEHUS
C IBYMsl IEPEMEHHBIMH.

I'paduk nuHENHHOrO ypaBHEHHUS C ABYMS
NEePEMEHHBIMH, YIJIOBOH K03 duimeHt

NpsAMOM;  YCJIOBHE  IAPAJUIEIBHOCTH
MPSIMBIX.

I'paduku  mpocTeHmmx  HETMHEHHBIX
ypaBHeHMid  (mapabosia,  rumepOoia,
OKPY>KHOCTb).

I'paduueckas MHTEpHpeTalus CHCTEMBI
YpaBHEHHH C IBYMsI TIEpeMEHHBIMHU
IlonsiTe ¢byHKIMN. Obnactpb

Crpouts rpaduku ypaBHEHUH ¢ ABYMS IEPEMEHHBIMU.
KoHcTpynpoBaTh SKBHBaJICHTHBIE PEUEBbIC BBHICKA3bIBAHUS C
UCIOJIb30BAHUEM ANreOpanyeckoro M reoMeTpuuecKoro
SI3BIKOB.

Hcnonb3oBatk GyHKIMOHAIBHO-TpapUUECKUe MPeaCTaB-
JICHHS JUIS PEUICHUS ¥ UCCIICIOBAaHUS YPaBHEHUH U CHCTEM
Boraucnare 3HaueHus GyHKUUH, 3aJaHHBIX (HOpMYITaMu
(ipu HEOOXOTUMOCTH MCTIONB30BaTh KaJbKYJISATOP); COCTAB-
JATHh TaOMUIIBI 3HAUCHUH (DYHKIIUH.

Ctpouts 1o Toukam rpaduxu pyHkiuii. OnuceiBaTh
CBOMCTBA (DYHKIIMM HAa OCHOBE €€ rpa)uueckoro
MIpe/ICTaBICHHUS.

MonenupoBaTh peaabHble 3aBUCUMOCTH C TIOMOIIIBIO




OIIpPENICJICHUS] W MHOXKECTBO 3HAYCHUH
¢byakuun. CriocoObl 3amanus (QyHKIUH.
I'paduk ¢yskmuu. CpoiicTBa (GyHKINH,

dhopmyn u rpadhuxoB. aTepnperuposats rpaduku
peabHBIX 3aBUCUMOCTEH.
Hcmons3oBarts (byHKI_II/IOHaJIBHy}O CHUMBOJIMKY IJId 3alIUCHU

ux oToOpakeHHE  Ha
BO3pacTaHue U yObIBaHHE

Hynu (QyHKIHH, COXpaHEHHE
UreHne W IOCTPOCHHUE
hyHKIHHA.

[Tpumepslr  rpaduKoB
OTPaXKAOIIUX pealbHbIE MPOIECCHI.
OyHKIUH,

oOpaTHyO

3aBUCUMOCTH, UX TpapuKu.
Jluneitnas Gynkuus, ee rpaduk u
CBOMCTBA.

KBanpatuunas ¢pynkuus, ee rpaduk u
CBOMCTBA.

rpaduke: |pa3HOOOPa3HBIX (PAKTOB, CBSI3AHHBIX C pACCMaTPHBAEMBIMH
¢byHkuuy, |pyHKIUAME, 000TaInas ONbIT BBITOJTHEHHS 3HAKOBO-

3HAKa. |CMMBOJINYECKUX AeHCTBUN. CTPOUTH pedeBble KOHCTPYKIIUH
rpauKOB |C UCTIOIB30BAHUEM (DYHKIIMOHAIBHOM TEPMUHOIOTHH.

Hcnons3oBaTh KOMITBIOTCPHBIC ITPOrpaMMBI AJId UCCIICI0-

3aBUCUMOCTEH, |BaHUS MOJIOKEHUS Ha KOOPIMHATHOM IIIOCKOCTH TpaduKoB

(yHKIMIA B 3aBUCHIMOCTH OT 3HaYeHUH KOA((DHUITMEHTOB,

OINMHUCHIBAIOUINE MPSIMYIO H [BXOISAMIUX B (popmMyTy.
npornopuroHanbHble |Pacrio3naBath Bubl n3ydaeMbix pyHkuuid. [Toka3eiBath

CXEMAaTHUYCCKH TOJIOKEHUE Ha KOOPIUHATHON TUIOCKOCTH
rpaukoB GyHKIHit Buaa y = kx, y = kx + b, y=\lx, y = ax,
y=ax"+c,y= ax? + bx+ C, B 3aBUCUMOCTHU OT 3HAUECHUU
K03 (HULIMEHTOB, BXOIALIUX B (POPMYIIBI.

Crtpouts rpadvku U3y4aeMbiX (pyHKINN; OTIHCHIBATH UX

CreneHHBIE Q)YHKHI/II/I C HaTypaJIbHbIMH CBOMCTBA

nokazarensiMu 2 W 3, uX Tpapuku u
coiictBa. I'paduku dyukimit y = K/x, y

=xy =W

12. YucaoBbie nmocJjae10BaTec/JIbHOCTH. Apl/I(l)MeTl/I‘-leCKaﬂ U reOMETPUICCKas NMMPOrpecCuu

[TonsTHE YnCIOBOM
MOCJIeIOBATEILHOCTH. 3aaHne
MOCJIEI0BATEIbHOCTH PEKYPPEHTHOM
dhopmymoit u popMyIoi N-ro useHa.
ApudmeTrrueckas U reoMeTpudecKas
nporpeccuu. @opmyIibl N-ro YjaeHa
apu(pMeTUYeCKO U TeOMEeTPUUIECKOMN
IIPOTPECCUM, CYMMBI IIEPBBIX

n- uneHoB. M300pakeHue 4IeHOB
apru(pMETHIECKON U TEOMETPUIECKOM
MPOrpeccuil TOUKaMu KOOPJUHATHOMN
IJTOCKOCTH. JIMHENHBIN U
AKCIMOHEHIHANIbHBIN pocT. CloXKHbIE
MIPOIICHTHI.

[TpuMeHsATh MHIEKCHBIE 0003HAUEHUs, CTPOUTH pPEUEBbIE
BBICKA3bIBAHUS C UCIIOJIB30BAHUEM TEPMUHOJIOTUH, CBA3aHHON
C TIOHATHEM IIOCIIEOBATENBHOCTH.

BbIuuciaTe  WIEHBl IOCIENOBATENbHOCTEH, 3aJaHHBIX
dbopMynoil N-To wieHa WM peKyppeHTHOH gopmyinoil. Ycra-
HAaBJIMBATh 3aKOHOMEPHOCTb B IOCTPOEHUHU IIOCIIEIOBATENb-
HOCTH, €CITU BBINHMCAHBI NIEPBbIE HECKOJIBKO €€ usieHOB. 13006-
paxkaTh WIEHBI MOCIEI0BATENIBHOCTH TOYKaMU HAa KOOPMHAT-
HOM TUIOCKOCTH.

Pacno3naBath apuMeTHUECKyl0 M T'€OMETPUUYECKYIO
IPOTpPecCuu MpH pa3HbIX crocolax 3aaaHus. BeIBOAUTH Ha
OCHOBE JIOKa3aTeJIbHbIX pacCyXJIeHui (opMynsl oOIIero
yjeHa apu(METHYECKOW M TEeOMETPHUYECKOW MpOorpeccuil,
CyMMBl  TEpBbIX J  WIEHOB  apu(MeTHuyecKkol  u
TEOMETPUYECKONM  INPOTrPEeCcCHi;  pemarb  3afa4d  C




HCIIOJIb30BaHUEM 3TUX HOPMYIL.

PaccmarpuBaTth npumepbl U3 peaIbHON KWU3HU, WILTIOCT-
pUpYIOIFEe W3MEHEHHE B apu(PMETHUECKON MpOorpeccuu, B
reoMeTpUYECcKOit IPOrPecCcHi; n300paxarb
COOTBETCTBYIOIINE 3aBUCUMOCTH TpaHUECKH.

Pemarp 3a1aun Ha ClIOKHBIE TPOLEHTHI, B TOM UYHUCIIE 3a-
Jauyl M3  pealbHOW TMpakTUKU (C  HCIOJIb30BAHHEM
KaJIBKYJIATOPA)

13. OnucarejbHAsl CTATHCTHKA

[IpencraBnenne TaHHBIX B BUAE TaOJINII,
auarpamm, rpagukoB. CiryuaitHas
M3MEHYHUBOCTh. CTaTHUCTUUECKUE
XapaKTepUCTHKH HAOOpa JaHHBIX:
cpenHee apupMEeTHIECKOe, MEANaHa,
HanOoJIbIIIee M HANMEHbIIIEE 3HAYCHUS,
pa3max, aucnepcusi. PenpeseHTaTHBHbIE
U HEepeTpe3eHTaTUBHBIC BEIOOPKHU.

W3Briekaty nHGOPMAIMIO U3 TaOIHUI] U JHATPAMM, BBITIOTHSTH
BBIUMCJICHHUSI 1O TaONU4YHBIM JaHHBIM. OrmnpenensTs o
JuarpaMmaM HauvOoJIbIlIMe W HAauMEHBIIWE JaHHBIE, CpPaB-
HUBATh BEJIHYUHBI.

Oprann3oBbiBaTh UHGOPMALIMIO B BUIE TAOJIHI], CTOIOYATHIX
M KpPYroBBIX JuarpaMMm, B TOM 4HCI€ C IOMOIIBIO
KOMITBIOTEPHBIX ITPOTPAMM.

[TpuBOIMTH pUMEPHI YHCIOBBIX JaHHBIX (II€Ha, POCT, BpeMs
Ha JIOPOTY W T. ), HaXOAWTh cpenHee apudmMerrueckoe,
pa3Max, JUCIEePCUI0 YHCIOBBIX HAOOPOB.

[IpuBoauTh coAepKaTeIbHBIE MPUMEPHI  HCIIOIH30BAHUS
CpPeIHUX U AUCIIEPCUU IJI ONMUCAHUS JaHHBIX (YPOBEHb BOIBI
B BOJIOEME, CIOPTHBHBIEC MOKA3aTeNd, ONPEJCICHUE TPAHMIL
KJIMMATHYECKUX 30H

14. Cayuaiinble cCOOBITHSI M BEPOSTHOCTh

[TonsATHE O CIIy4aliHOM OIIBITE U
CIIy4aiiHOM COOBITUH. DJI€MEHTapHbIE
coObITHs. YacToTa ciay4aifHOro
coObITrA. CTaTUCTUYECKUN ITOAXO0 K
MIOHATUIO BEPOATHOCTU. HecoBMeCTHBIE
coObITUs. PopMyia CIIOKEHUS
BEeposITHOCTEN. BepodarHocTu
MIPOTUBOMNOJIOKHBIX COOBITHH.
He3zaBucumeble coObITHS. Y MHOKEHUE
BEpOSATHOCTEN. J[oCTOBEpHBIE U HE-
BO3MOYKHBIE COOBITHS.
PaBHOB0O3MOXXHOCTH COOBITHIA.
Kiaccuueckoe onpenenenue

IIpoBoaUTE ciydalHBIE DKCIEPUMEHTBI, B TOM 4YHUCIE C
IIOMOIIBI0 KOMIIBFOTEPHOTO MOJEIMPOBAHUS, HHTEPIPETHPO-
BaTh UX PE3yJbTaThl. BEIYKCIATE YacTOTy ciyyaifHOro coObl-
THsI; OLICHUBATh BEPOSTHOCTH C IOMOIIBIO YAaCTOTHI, ITOIYYEH-
HOM OIBITHBIM ITyTEM.

IIpuBoaUTE NpHMEpPBl JOCTOBEPHBIX M HEBO3MOKHBIX CO-
ObITui. OOBACHATH 3HAYMMOCTb MaJIOBEPOSTHBIX COOBITHI B
3aBUCUMOCTH OT UX MOCIEACTBUN.

Permiate 3a1aun Ha HAX0X/IEHUE BEPOSATHOCTEH COOBITHH.
[IpuBoauTE, TpHUMEpPHl MPOTHBOIOJIOXKHBIX CcOOBbITUH. Hc-
[IOJIB30BaTh IIPU PELICHUU 3a7a4 CBOMCTBO BEPOSTHOCTEU
MIPOTUBOMNOJIOKHBIX COOBITUI




BEPOSTHOCTH

15. D1eMeHTHl KOMONHATOPUKH

Periernre KOMOMHATOPHBIX 337184
nepebopoM BapHaHTOB.
KoMmOuHaTOpHOE MPABUIO YMHOXKEHHUSL.
[TepecranoBku U (hakTOpUa.

BeimonHATe 1epebop BceX BO3MOXKHBIX BAapUAHTOB IS
nepecyeTa 00bEKTOB WIIH KOMOWHAITHIA.

[TpuMeHSATh TPaBHIO KOMOWHATOPHOTO YMHOXKEHUS IS
pelIeHus 3a/1ad Ha HAXOXKICHHE YMCiIa OOBEKTOB WU KOM-
OWHAIM (IUaroHa M MHOTOYTOJIBHUKA, PYKOTIOXKATHUS, YHCIIO
KOJIOB, MH(POB, maposieii u T. m.) Pacno3HaBaTh 3a1auu Ha
ONpEeNeNieHue  4Yucia  MEpPeCTAaHOBOK WM BBINOJHSATH
COOTBCTCTBYIOIIIHC BBIYUCIICHUA. Pemrate 3a1a4u Ha
BBIYUCIICHHE BEPOSITHOCTH C IPUMCHEHUEM KOMOMHATOPUKH.

16. MuoxecTBa. DJIeMEHTHI JOTHKH

MHOXecTBO,  3JIEMEHT  MHOXECTBA.
3ajaHue MHOXECTB IE€PEYUCICHUEM
3JIEMEHTOB, XapaKTePUCTHYECKUM
cBoricTBoM. CtaHAapTHBIE 0003HAYCHHS
YHCIIOBBIX MHOJKECTB. [Tycroe
MHOXECTBO M  ero 0o0O3Ha4YeHHE.
ITonmHOXkecTBo.  OObeauHEHUE U
[IEpECeYeHNE  MHOXECTB,  Pa3HOCThb
MHOXkecTB. MimocTpaiyst OTHOLIEHUH
MEXIY MHOXECTBAaMH C IOMOUIbIO
nuarpamm Oiniepa-Benna.
Omnpenenenne. AKCHOMBI U TEOPEMBI.
JokaszaTtenbcTBo. Jl0Ka3aTenabCcTBO  OT
MIPOTUBHOTO. Teopema,  oOpaTHas
nanHoi. [Ipumep u KoHTpIpUMED.
WNnnroctpauss  OTHOWIEHUHA — MEXKIY
MHO>KECTBAMHU C IIOMOILIBIO JHarpaMm
Oiinepa-Benna.

ITonsitue 0 PaBHOCUJIBHOCTH,
CJIEIOBaHUH, ynotpebieHue
JIOTUYECKUX CBSI30K eciu mo 6 mom u
monvko mom  cayyae. Jlormueckue
CBSI3KU U, UIU

[TpuBOANTE MpUMEPHI KOHEUHBIX U OECKOHEUHBIX MHOKECTB.
Haxoauts 00beIuHEHNE U NTEpeceUeHNEe KOHKPETHBIX
MHO’KECTB, Pa3HOCTb MHOXKECTB. [IpuBOAUTE IpUMEpHI He-
CJIOXKHBIX KJIacCU(UKAIIUH.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHYIO CUMBOJIUKY U
A3BIK IIPU PELICHUN 33/1a4 B XOJ1€ U3YUYEHUS Pa3IU4HbIX pa3-
JIEJIOB Kypca.

Bocnpon3Boauts GopMyIHPOBKH ONPEACTICHHIA;
KOHCTPYMPOBAaTh HECIIOKHBIE ONIPEIEIICHUS CAMOCTOSTENIBHO.
BocnpousBoauts GopMyIMpOBKH U JOKA3aTENbCTBA U3YUEH-
HBIX TEOPEM, IIPOBOAUTH HECIIOKHBIE JOKA3aTEILCTBA CAMO-
CTOSITEJIBHO, CCBUIATBCS B X016 0OOCHOBAHMM Ha onpezene-
HUS, TEOPEMBI, AaKCHOMBI.

NnnrocTpupoBaTh MATEMATUYECKUE TIOHITHUS U YTBEPKICHUS
npuMepamu. Mcnonb3oBaTh NpUMEPHI U KOHTPIIPUMEDPHI B
apryMEHTallHH.

KoHcTpynpoBaTh MaTeMaTH4YECKUE MPEIIOKEHNS ¢ TOMOLIBIO
CBA30K eC/iu Mo 6 MOM U MOIbKO MOM Clyyae, JTOTHIECKUX
CBA30K U, UL




Pe3zepe epemenu

T'EOMETPUS 7-9 kaaccenl (210 v)

1. lIpsimMble U yriibl

Touka, npsiMast, MIOCKOCTh. OTPE30K,
ay4. Yron. [Ipsmoit yrod, ocTpsiil 1
TYIIOU YIJIBI, pa3BEPHYTHIN yrOJI.
BeprukanbHble 1 CMEXKHBIE YIJIBL.
buccekrpuca yria u ee CBOMCTBO.
CBoiicTBa YIJIOB C apauIeIbHBIMU U
NEPIEeHIUKYJIIPHbIMUA CTOPOHAMH.
B3anmMHoOe pacnionoxeHue npsMbIx Ha
IJIOCKOCTH: MapajiesbHbIE U Iepe-
CEKAIOIINECs IPsSIMBIE.
[IepnennukynsapHsie npsMele. Teopemsl
0 MapajuIeIbHOCTU U
NEPIEHIUKYISIPHOCTH MPSIMBIX.
[lepnenaukynsp U HaKJIOHHAS K
npsimoid. CepeIMHHBIN NEPIEHUKYIISIP
K OTPE3KY.

I'eomeTpuueckoe Mecto Touek. Meron
reOMEeTpUUYECKUX MecT Touek. CBOMCTBa
OMCCEKTPUCHI YTJIa U CEPEIUHHOTO
NIEPIIEHIUKYIIApaA K OTPE3KY

®opmMynupoBaTh ONpEAETICHUS U HIUTIOCTPUPOBATH TTOHATHUS
0Tpe3Ka, JIy4a; yria, IpsSMOro, OCTPOro, TYHOro H pas-
BEPHYTOTO YIJIOB; BEPTUKAJIBHBIX U CMEKHBIX YTJIOB;
OMCCEKTPUCHI yIia.

Pacrnio3HaBaTh Ha yepTexkax, u300paxarb, GOPMyYIHPOBATH
OIIpEe/IeTICHNUS TapaJUICIIbHBIX IPSAMBIX; YITIOB, 00pa30BaHHBIX
IPY EPECeUCHUH JBYX MapaUICIbHBIX MPSAMBIX CEKYIICH;
NEePICHANKYIISPHBIX MPSIMBIX; IEPICHIUKYIAPA U HAKJIOHHOM
K TIPSIMO#1; CEpETMHHOTO MEPIICHINKYISIPA K OTPE3KY.
OOBACHATH, UYTO TAKOE FEOMETPUUECKOE MECTO TOUEK, IIPHU-
BOJIUTH PUMEPHI TEOMETPHUECKUX MECT TOYECK.
dopmynupoBaTh aKCHOMY MapajIeIbHBIX TPSMBIX.
®opMynupoOBaTh U JOKA3bIBATh TEOPEMBI, BEIPAKAIOIIHE
CBOMCTBA BEPTHKAJIBHBIX U CMEXHBIX YTJIOB, CBOWCTBA U IPH-
3HAK{ MapaJJIebHBIX MPSIMBIX, O €IMHCTBEHHOCTH TIEPIICH U -
KyJIsipa K MPsIMOi, CBOMCTBE MEpIEeHANKYJIsIpa U HAKJIOHHOH,
CBOIWCTBAX OMCCEKTPHUCHI yTJIa U CEPETMHHOTO TIEPIICH UK YIS -
pa K OTpe3Ky.

Pemrate 3a1a4n Ha TOCTPOEHUE, TOKA3aTEIHCTBO M BBHIUHUC-
JeHus. BeIIensaTe B yCIIOBUM 3a/1aud YCIOBUE U 3aKIIIOYEHHUE.
Onwupasich Ha yCIOBHUE 3a/1a4H, TIPOBOJUTH HEOOXOIUMBIE J10-
KazarenbHble paccyxkaeHus. CornocTaBisaTh MOJyYeHHBIH pe-
3yJbTAT C YCIOBHEM 3a/1a41

2. TpeyroinbHuKH

Tpeyronbauku. [Ipsmoyrosbssle,
OCTPOYTOJIBHBIE U TYIIOYIOJIbHBIE
TpEeyroJbHUKH. BeIicoTa, MenaHa,
OucceKTpuca, CpeIHss JTNHUSL
TpeyrojbHuKa. PaBHoOepeHHbIE 1
PAaBHOCTOPOHHHUE TPEYTOJIbHUKU;
CBOMCTBA U MPU3HAKU PABHOOEIPEHHOTO
TPEYroJIbHUKA.

[Ipu3Haky paBeHCTBA TPEYTOJIBHUKOB.

Pacnio3naBaTh Ha uepTexax, GOpMyJIUPOBATH ONPEIEIICHNUS,
n300pakaTh MPSMOYTOJIbHBIN, OCTPOYTOJIbHBIHN, TYIO-
YTOJIbHBIN, paBHOOEPEHHBII, pABHOCTOPOHHUI TPEYTrOJIbHU-
K{; BBICOTY, MEMaHy, OUCCEKTPUCY, CPEIHIOI0 JIMHUIO Tpe-
YTOJIbHHKA.

DopMyIMpOBaTh ONPENEIECHUE PABHBIX TPEYTOJIBHUKOB.
®opMyaHpoBaTh U TIOKa3bIBaTh TEOPEMBI O ITPU3HAKAX pa-
BEHCTBA TPEYTOJIbBHUKOB.

OOBSICHITH U WTIOCTPUPOBATH HEPABEHCTBO TPEYTOJIbHUKA.




[Ipu3Haku paBeHCTBA MPSAMOYTOIbHBIX
TpeyrojibHUKOB. HepaBeHCTBO
TpeyroibHUKa. COOTHOIICHUS MEXTY
CTOPOHAaMU U YIJIaMU TPEYTOJIbHUKA.
Cymma yriioB TpeyroyibHUKa. BHeninue
YTJIbI TPEYTOJIbHUKA, TEOPEMA O
BHEILIHEM YyIJIE TPEYroJibHUKa. TeopeMa
daneca. [Togodue TpeyroJbHUKOB;
kod(pdunment nogodus. [Ipusnaku
nono6us TpeyrojabHUKOB. Teopema
[Tudaropa. Cunyc, KOCUHYC, TAHTEHC,
KOTaHT'€HC OCTPOro yria
IPSIMOYTOJIBHOT'O TPEYTOJIbHUKA U YTJIOB
ot 0° 1o 180°; mpuBeaeHUE K OCTPOMY
yrity. Penienue npsiMoyrosibHbIX
TpeyrojabHUKOB. OCHOBHOE TPHUTO-
HOMETPUYECKOE TOXKIAECTBO. DOpMYIIbL,
CBSI3BIBAIOIIUE CUHYC, KOCUHYC,
TaHI'€HC, KOTAHT'€HC OJTHOTO U TOTO K€
yria. PemeHue TpeyroabHUKOB;
TeopeMa KOCUHYCOB U TeOpeMa
CHUHYCOB.

3ameuaTesbHbIE TOUKH TPEYTOJbHUKA:
TOYKH [1EPECEUEHUS CEPEINHHBIX
MEPIEeHIUKYIIPOB, OUCCEKTPHC, Me-
JIMaH, BBICOT WUJIU UX MPOJOIHKEHUI

DopMyIUpPOBATH U JOKA3BIBATh TEOPEMBI O CBOMCTBAX U
MpU3HAKax paBHOOEIPEHHOIO TPEYroJIbHUKA, COOTHOIIEHUSAX
MEXy CTOPOHAMHU U YTIIAMU TPEYTOJIbHUKA, CyMME YIJIOB
TpPEeYrojbHUKa, BHEIIIHEM YyTJI€ TPEYrOJIbHHUKA, O CpEeIHEH JTn-
HUU TPEYTOJIbHUKA.

dopmyarpoBaTh OIpeaeeHIe MOA0OHBIX TPEYTrOJIbHUKOB.
dopMyIHpOBaTh U JOKA3BIBATH TEOPEMBI O IIPU3HAKAX
1no100us TpeyroiabHUKOB, TeopeMy Daeca.

dopMynHpoOBaTh ONPEAEICHUS U UIUTFOCTPUPOBATH MOHATHS
CUHYCa, KOCHHYCA, TAHI€HCAa U KOTAaHT'€HCa OCTPOro yria
MPSIMOYTOJIBHOTO TPEYroJibHUKA. BRIBOAUTE (hOpMYIIBI, BRIpa-
Karormue QyHKIUU yIriia NPsMOYTOJIbHOTO TPEYTrOIbHHUKA Ye-
pe3 ero croponbsl. DopMyIUpPOBAThH U JOKA3bIBATH TEOPEMY
[Tudaropa.

dopMynHpoBaTh ONPENETICHUS CUHYCa, KOCUHYCA, TAHTEHCA,
KoTaHrenca yrioB ot 0° go 180 BeBoauts hopmyiisl,
BeIpakatonue GyHkuuu yrios oT 0° go 180° yepe3 pyHkunm
OCTpBIX YIII0B. DOpMyIHpPOBaTh U Pa3bACHATH OCHOBHOE
TPUTOHOMETPUYECKOE TOXKACCTBO. BRIUMCIATH 3HAUCHHE
(GbyHKIMM yTiia 10 OJHOM U3 ero 3a1aHHbIX (QYHKIUH.
dopMyIHpOBaTh U JOKA3BIBATh TEOPEMbI CHHYCOB U KOCHUHY-
COB.

dopMyIHpOBaTh U JOKA3BIBATh TEOPEMBI O TOUKAX TIe-
peceueHus CepeIMHHBIX MEePIEeHANKYIIPOB, OUCCEKTPUC, Me-
JIMaH, BBICOT WUJTM UX MPOJIOHKCHUI.

HccnenoBaTh CBOIMCTBA TPEYTOJbHHUKA C TOMOIIBIO
KOMITHIOTEPHBIX TTPOTPAMM.

Pemate 3a1aun Ha NOCTPOEHUE, 10KA3aTEIBCTBO U BbI-
YuCJIeHUs. BBICNSTh B yCTIOBUY 33/1a4ul YCIIOBUE U 3aKITIO-
yeHue. MoeapoBaTh yCIOBHE 33Ja4M C IIOMOIIBIO YEPTE)KA
WJIU PUCYHKA, TPOBOJIUTH JIOMIOJIHUTEILHBIE TIOCTPOCHUS B
xoJie pemenns. Onupasich Ha IaHHbIE YCIOBUSA 3a/1a4H,
MIPOBOJIUTH HEOOXOUMBIE paccyxaeHus. MIHTeprnpeTupoBaTh
MOJIYYEHHBIN pe3yabTaT U COMOCTABIISATh €r0 C YCIOBHEM 3a-
Jadn

3. YeTbIpexyroJbHUKH




UYetsipexyronbHuk. [lapamienorpamm,
TEOPEMBI O CBOMCTBAX CTOPOH, YIJIOB U
JyaroHajiei napasuieorpaMma U ero
MIPU3HAKU.

[IpsiMOyroNbHUK, TEOPEMA O PABEHCTBE
JTUaroHajel mpsaMoyrojbHUKa. Pomo,
TeopeMa O CBOMCTBE JUarOHAJICH.
KBanpar. Tpaneuus, cpeasis TMHUS
Tparenuy; paBHOOEIPEHHAs Tparenus.

PacnoznaBate, hopMynupoBaTh ONpEACIICHUE U N300paxaTh
napajuiesiorpaMm, IpsIMOYTOJIbHUK, KBaApaT, poMO,
Tparnenuo, paBHOOSAPEHHYIO U MPSMOYTOIBHYIO TPAIICIIHH,
CPEIHIOI0 JTUHUIO Tpareuu.

@opMyIIMPOBATH U JOKA3bIBATh TEOPEMBI O CBOMCTBAX U
MpU3HaKax Mapajjenorpamma, npsMoyrojibHUKa, KBaJpara,
pomMOa, Tpamerum.

HccnenoBaTh CBOWCTBA YETHIPEXYTOIBHUKOB C TIOMOILBIO
KOMITBIOTEPHBIX ITPOTPAMM.

Pematsb 3a1aun Ha MOCTPOECHUE, AOKA3ATEIHLCTBO U BbI-
yucieHus. MoIepoBaTh yCIOBHE 334U € TOMOIIBIO Yep-
TeXa UM PUCYHKA, IPOBOJUTH JTOMOTHUTENIbHBIE TOCTPOCHHUS
B XOJI¢ pelieHus. BeIaensaTs Ha yepTeke KOHPUTYpALHH,
HE0OXO0UMBIE I TPOBEICHUSI 000CHOBAHUMN JIOTHYECKUX
maroB pemieHus. TarepnperupoBaTh MOJIy4eHHBIA PE3yIbTaT
U COIIOCTABJIATH €0 C YCJIOBHEM 3a/1auH

4. MHOTOYroJIbHUKH

MHoroyronsHuK. Belmykiisie
MHOT0yrojibHUKH. [IpaBuibHbIE
MHOTOYTOJIBHUKHU. Teopema o cymme
YIJI0B BBIITYKJIOTO MHOTOYTOJIbHUKA.
Teopema 0 cymme BHEIIHUX YIJIOB
BBIITYKJIOTO MHOTOYTOJIbHHKA.

Pacno3naBaTe MHOTOYTOJILHUKH, (POPMYJIUPOBATH OMpE-
JieJieHNe U IPUBOUTH IPUMEPBI MHOTOYTOJIbHUKOB.
®opMyIMpOBaTh U TOKA3bIBaTh TEOPEMY O CYMME YIJIOB
BBIITYKJIOT'O MHOTOYTOJIbHUKA.

HccenenoBats CBOMCTBA MHOTOYTOJIBHUKOB € ITOMOIIBIO
KOMIIBIOTEPHBIX POTPAMM.

Pemars 3aJlauM Ha 10Ka3aTCJIbCTBO U BbIYMCICHUS. Mo-
JIEIIMPOBATh YCIIOBUE 3a7a4 C IIOMOILBIO YEPTEXkKA WIN PU-
CYHKa, IPOBOJAUTH JOIMOJHUTCIIBHBIC ITOCTPOCHUA B XO/€ PC-
nieHus. HTepnpeTupoBaTh NOIYYEHHBIN PE3yIbTaT U COIO-
CTaBJISITh €T0 C YCIOBUEM 3a]1a4u

S. OKpyKHOCTb M Kpyr

OxpyxHocTb u kpyr. Llentp, paauyc,
nuametp. [yra, xopaa. Cexrop,
cerMeHT. B3aumHoe pacrnonoxeHne
IPSIMOI U OKPY>KHOCTH, IBYX
okpykHocTel. KacaTenbHas u cexymias
K OKPY’KHOCTH, UX CBOICTBA.
Brincannplie u onMcaHHbBIC
MHOTOYTOJBHUKU. OKPYKHOCTb,

DopMyIUPOBATH ONPEICIICHUS TOHATHI, CBA3aHHBIX C
OKPY’KHOCTBIO, CEKYILEH U KAcaTeIIbHON K OKPY>KHOCTH, yT-
JIOB, CBSA3aHHBIX C OKPY’KHOCTBIO.

®opMynupoBaTh U J0Ka3bIBaTh TEOPEMBI 00 yIiax, CBs-
3aHHBIX C OKPYKHOCTBIO.

N300pakaTh, pacrio3HaBaTh U OMUCHIBATh B3aMHOE
PacIoJIOKEHUE IPSIMOUN U OKPYKHOCTH.

N300paxkaTs 1 (OpMYIHPOBATH OINPEEIICHUS BIUCAHHBIX U




BIMCAHHAs B TPEYIOJIbHHUK, U
OKPY’KHOCTb, OTIMCAHHAsI OKOJIO
TpeyroabHuka! Teopemsl o
CYILLIECTBOBAHUU OKPYKHOCTH,
BIIMCAHHOW B TPEYrOJbHUK, U
OKPY’>KHOCTH, OITMCAHHOW OKOJIO
TpeyroJibHUKa. Brincanuelie u
ONMCaHHBIE OKPY>KHOCTHU MTPABUIILHOTO
MHOT'OYTI'OJIbHUKA.

@opMyIbl 1J11 BBIYUCIEHUS CTOPOHBI
IIPaBHWJIBHOI'O MHOTOYT OJIbHUKA;
paauyca OKpy>KHOCTH, BIIMCAHHOMU B
IIpaBWJIbHBII MHOTOYTOJIBHUK; pajuyca
OKPYKHOCTH, OIIUCAHHOW OKOJIO
MIPaBUWJIBHOI'O MHOTOYT OJIbHUKA.

ONHCAaHHBIX MHOTOYTOJIbHUKOB U TPEYrOJIbHUKOB; OK-
PYKHOCTH, BIUCAHHOM B TPEYTOJIbHUK, U OKPYKHOCTH, OIH-
CaHHOM OKOJIO TPEYIOJIbHUKA.

®opMynupoBaTh U J0KA3bIBaTh TEOPEMBI O BIIMCAHHOU U
OIIMCAaHHOM OKPYKHOCTSIX TPEYTOJIbHUKA U MHOTOYTOJIbHUKA.
HccnenoBaTh cBOCTBa KOHPUIypaluii, CBSI3aHHbIX C OK-
PYKHOCTBIO, C IOMOIIbIO KOMIIBIOTEPHBIX TPOTPAMM.

Pemiate 3a1aun Ha MOCTPOEHUE, JOKA3ATENBCTBO U BbI-
qucieHus. MoaennpoBaTh yCI0BUE 3a/1a4y C IOMOILBIO Yep-
T€Xa WIN PUCYHKA, IPOBOJUTH JONOJHUTEIbHbIE TOCTPOCHHUS
B X0/I€ pelIeHus. BriaensaTs Ha yepTexe KoH(Urypamnuu,
HE00XO0IUMBIE /1715 TPOBEJCHHUS 000CHOBAaHUMN JIOTHYECKUX
maroB pemieHus. MTarepnpernpoBaTh NOIYy4EHHBIA PE3YIbTaT
U COIIOCTABJISATh €T0 C YCIOBUEM 3a/1auH.

6. 'eomeTpuyeckue npeodpazoBaHus

[TonsaTue o paBencree ¢puryp. [lonstue
JBUKCHUSI: OCEBas U LICHTpaJIbHAs
CUMMETPUH, apAILIIEIbHBIA IIEPEHOC,
noBopoT. [Tonsitue o mogobuu Guryp u
TOMOTETHH.

OOBACHATH U WILTFOCTPHPOBATH TIOHATHS paBEHCTBA QUTYP,
nono6usi. CTpouth paBHbIC 1 CHMMETPUYHBIE (PUTYPHI,
BBINIOJIHATH NapaJUICIIbHBIA IEPEHOC U TOBOPOT.
HccnenoBaTh CBOWCTBA ABM)KEHUN C TIOMOIIBIO KOMITbIO-
TEPHBIX IIPOTPAMM.

BBITIOMHATE POEKTHI 110 TEMaM T€OMETPUUYECKUX MPe00d-
pa3oBaHU HAa TIOCKOCTH.

7. IlocTpOeHHUS ¢ MOMOLIBIO HUPKYJISA M JTHHEHKH

[TocTpoeHus ¢ MOMOIIBIO HUPKYJIA U
nuHeku. OCHOBHBIE 3a/1a4U Ha
IIOCTPOCHHUE: JICIIEHNE OTPE3Ka
IIOI10JIaM; IIOCTPOCHUE YIJIa, PABHOTO
JAHHOMY; IIOCTPOECHHUE TPEYTOJIbHUKA
10 TPEM CTOPOHAM; IIOCTPOCHUE
MEPIEHIUKYISAPA K TPSIMOI;
MOCTPOEHHE OMCCEKTPUCHI YTIIa;
JICJICHUE OTPE3KA Ha /1 PaBHBIX 4acTel

Pemrars 3a1aun Ha HOCTPOEHUE C OMOILBIO LIMPKYJIIST U
JIMHEHKM.

HaxomuTe ycinoBus CyliecTBOBaHMS PELIEHUS, BBIOJIHITh
MOCTPOEHHE TOUEK, HEOOXOUMBIX JIJIsl TOCTPOEHUST UCKOMOM
Gburypsl, 10Ka3bIBaTh, 4TO MOCTPOEHHAS PUTYpaA YIAOBIETBO-
pSET YCIOBUSM 3a7a4d (ONPENeIATh YUCIIO PEIICHHUH 3a1a9n
MIPH Ka’KJIOM BO3MOXHOM BBIOOpPE JTaHHBIX )

8. U3mepeHue reoMmeTpu4eCKNX BeJMYHH

JnuHa otpeska. JlirHa JJoMaHoM.
[lepumMeTp MHOTOYroJIbHUKA.

OOBACHATH U WILTIOCTPUPOBATH OHSATHE NTEPUMETPa MHO-
TrOYTOJIbHHKA.




PaccTosiHue oT TOYKH 10 IPSMOI.
PaccrosiHne Mexny napasuiebHbIMU
MPSIMBIMHU.

JInrHa OKpY>KHOCTH, YUCIIO 5I; JUTMHA
JyTY OKPY>KHOCTH.

I'panycnHas mepa yriia, COOTBETCTBUE
MEX/y BEJIMYMHON LEHTPAIIBLHOTO yTIiia
U JUIMHOW JyTY OKPY>KHOCTH.

[TonsTHE MIOMAAN TIOCKUX QUTYP.
PaBHOCOCTaBIIEHHBIE 1 PABHOBEJINKUE
¢urypsl. [Lnomans npsMOyroJibHUKA.
[Inomanu napamuenorpamma,
TPEYroJIbHUKA U Tpareuu (OCHOBHBIE
dbopMy1ibl). OpMYITbL, BEIpAXKAIOIIHE
IJIOIAIb TPEYTOJIbHUKA Yepe3 JIBE
CTOPOHBI U YTOJI MEX1Yy HUMU; Yepe3
MIEPUMETP U PAIUyC BIUCAHHON OKPYXK-
Hoctu; popmyna ['epona. [Tnomans
MHOroyrojpHuka. [lnomans kpyra u
momaas cekropa. COOTHOLIEHUE MEX-
1y TUIOIIAIIMH TTOJJOOHBIX (PUTYD.

DOopMyIMPOBaTh ONPENECICHUS PACCTOSHUS MEXKAY TOUYKAMH,
OT TOYKH JI0 NIPSIMOM, MEXY apaJuIeIbHBIMU IIPSIMBIMHU.
®opMyIMpoOBaTh U OOBSICHITH CBOMCTBA JIJIMHBI, TPaJlyCHOU
MEpBI yIJIa, IUIOLIA IH.

@opMyJIMPOBATh COOTBETCTBUE MEXAY BEIMYMHOM LICHT-
PAJIBHOTO YIJIa U JJIMHOW JyTH OKPY’KHOCTH.

OOBACHATH U WILTIOCTPUPOBATH MOHATHUS PABHOBEIHKUX U
PaBHOCOCTABJIEHHBIX (PUTYD.

BoiBoauTh hopMyIbl IUIOMIAAeH TPSIMOYTOJIBHUKA, T1a-
pajuiesorpamma, TpeyrojbHHUKa U TpaneluH, a Takxe Gop-
MYJLy, BBIPQKAIOIIYIO ILIOIIA(b TPEYTOJIbHUKA YEPE3 ABE CTO-
POHBI U YTOJI MEXIY HUMHU, JUIMHY OKPY>KHOCTH, IUIOLIA/b
Kpyra.

HaxonuTh miomia s MHOTOYroJlbHUKA pa30ueHreM Ha
TPEYrOJIbHUKHU U YEThIPEXYTOJIbHUKH.

OOBACHATH U WILTIOCTPUPOBATH OTHOLLICHUE IUIONIAIeH
oT00HBIX (uryp.

Pemars 3a1aun Ha BEIYUCIICHUE JTUHEHHBIX BEJIMYMH, I'pa-
JIyCHOW MEpBI YIJIa U IJIOMAJAEH TPEYrOJIbHUKOB, YEThIPEX-
YTOJIBHUKOB U MHOTOYTI'OJIbHUKOB, JIJIMHBI OKPY>KHOCTH U ILJIO-
maau kpyra. Onupasich Ha JaHHBIE YCIIOBUS 3a7auu, HaXo-
JUTh BO3MOKHOCTH NMPUMEHEHHsI HeOOXOAUMBIX (OPMYII,
npeoOpa3oBbIBaTh (hopmyiibl. Mcnonb3oBaTh GOpMYIIBI 15
000CHOBaHHUS JOKa3aTENbHBIX PACCYKIEHHUH B X0/€ PELICHHUS.
HMHTepnpeTupoBaTh MOITYYEHHBIN pe3yIbTaT U CONOCTABIIATh
€ro C YCIIOBUEM 3a/1a4U -

9. Koopaunarsl

JlexapToBa KOOpJMHATa HA MJIOCKOCTH.
VYpaBaenue npsamoil. KoopauHaTet
cepenuHbl oTpe3ka. PopMyia pac-
CTOSIHUSI MEXIY JBYMS TOUKaAMHU
MJIOCKOCTH. Y paBHEHHE OKPYKHOCTH.

OOBSICHATH U WILTIOCTPUPOBATH MOHATHE JIEKAPTOBOM
CUCTEMBI KOOPAHHAT.

BbI1BOANTE M MCTIOIB30BaTh POPMYIIbI KOOPIAUHAT CEPEIUHBI
OTpe3Ka, pacCTOSTHUS MEX]y JBYMs TOUKaMH IIOCKOCTH,
YpaBHEHUS MPSIMON U OKPY>KHOCTH.

BBINOSTHATE IPOEKTHI 110 TEMaM MCIOJIb30BaHUS KOOPAU-
HATHOTO METO/1a IPU PElIEHUH 3a7a4 Ha BBIYUCIICHUS U J10-
Ka3aTeJIbCTBA

10. BexkTops!

Bektop. /lnnna (Moayns) BeKTOpa.

|(I)OpMYJ'II/IpOBaTB OMPCACIICHUA U UJTFOCTPUPOBATH INOHATH A




PaBenctBo BekTOopoB. KomnHeapHsle — [BEKTOpa, ATUHBI (MOIYJIsl) BEKTOPA, KOJTMHEAPHBIX BEKTOPOB,

BeKTOphl. KoopinHaTel BekTOpa. YM-  [paBHBIX BEKTOPOB.

HOXXCHUC BCKTOpPA HA YUCJI0, CYMMa Broruncisats AJIMHY U KOOPAWHATHI BEKTOPA.

BEKTOPOB, PA3JIOKEHHE BEKTOPA 110 Haxoauts yron Mexay BEKTOpaMH.

ABYM HCKOJIJIMHCAPHLIM BCKTOpPaM. Brimmonaars orncpanru HaJa BEKTOpaMHu.

Yron mexay Bekropamu. CkaisgpHoe BhINOMHATE MPOEKTHI [0 TEMaM HCIHOJIb30BaHUS BEKTOPHOTO

MMPOU3BCACHUC BCKTOPOB MCTOJa ITPpU pCUHICHUH 3a1a4 HAa BBIYUCIICHUS U
JI0Ka3aTenbCTBa.

Pe3zepe epemenu

VII. Onucanue yueOHO-MeTOAUYECKOT0 1 MAaTEPUATIbHO-TEXHHYECKOT0 olecneyeHusi 00pa3oBaTeJbHOI0 MpoLecca Mo npeamMery
«MaTeMaTHKa»

OcHaieHnue npouecca 00y4eHust MaTeMaTuke o0ecredeHo OMOIMOTeYHbIM (POHIOM, TEYAaTHBIMU IOCOOUSMH, a TAKXKE HH()OPMALIOHHO-KOMMY-
HUKAaTUBHBIMH CPEJCTBAMU, SKPAaHHO-3BYKOBBIMH ITOCOOMSMHU, TEXHUYECKHMHU CPEICTBAMHU 00YUYEeHHUs, yUeOHO-IIPAKTUYECKUM 000y I0BaHHUEM.

1. bubdanoreunblii pons

e  HOpMaTUBHBIC NOKyMeHThI: CTaHmapT 1o Maremaruke, [IpumepHas mporpaMmma OCHOBHOT'O 0OIIETO 00pa30BaHMSI 110
MaTeMaTHKe,

®  KOMIUIEKTHI yYeOHUKOB, PEKOMEHIOBAaHHBIX WIIN AOMYIIEHHBIX MUHHCTEpCTBOM 00pa3oBaHus U Hayku Poccuiickoit @eneparuu
M0 MaTeMaTHKe JJisi 5-6 KJI1accoB, Mo anredpe u reoMeTpuu ams 7-9 Kiiaccos,

e  HayyHas, HAYYHO-TIONYJIIpHAs, HCTOPHUYECKAs JINTepaTypa, yaeOHas InTeparypa, HeoOXoaumasi Jijisl TIOJTOTOBKH JIOKJIAI0B,
coo0IIeHUH, pedepaToB, TBOPUECKUX padoT,

e  10COOMS ISl MOATOTOBKH H/HIIM MPOBEACHHS TOCYAapCTBEHHOM aTTECTAllMK 110 MaTeMaTUKE 32 KypC OCHOBHOM IITKOJIBI,

e  CcrIpaBOYHBIE TOCOOUS (PHITUKIIONENH, CJIOBAPH, CIIPABOYHUKH IO MaTeMaTHKE U T.I1.),

®  METOJIUYECKHE MTOCOOUS JJIST YUUTEIIS.

2.IleyaTHble nocodust
e  TabmuUIBI 10 MaTeMaTUKe AJis 5-6 KIaccoB, MO anredpe u reoMeTpuu A 7-9 Ki1accoB, B KOTOPBIX IPeICTaBIeHbI IPaBHiia
JNEeNCTBUH ¢ yncliaMu, TaOIHUIIbI METPUYECKUX MEP, OCHOBHBIE CBEJIEHHUS O MJIOCKUX U IMPOCTPAHCTBEHHBIX T€OMETPUUECKUX (Urypax,
OCHOBHBIE MaTeMaTH4Yeckue (POpMyJbl, COOTHOLICHHUS, 3aKOHBI, TpaduKu QYHKIHI,
o MOPTPETHI BBIAAOIIUXCA )IC?ITCJ'IC?I MaTEMAaTHUKU.

3.MudopmannonHbie cpeacTBa



e  MyJIbTUMEIUHHBIC 00YYaONIUe MPOrPaMMBI U AIEKTPOHHBIEC YdeOHbIC H3AaHUs TI0 OCHOBHBIM pa3zieiaM Kypca MaTeMaTHKH,
OpPUEHTHPOBAHHBIC HAa CHCTEMY AMCTAHIIMOHHOTO O0YYEHUs JIMO0 MMEIOIIUE TPOOIEMHO-TEMATHYECKUN XapaKkTep U 00eCeunBarOT
JIOTIOJIHUTENbHBIE YCIOBHS Ul U3yUEHHs OT/AEIbHBIX TeM U pazaenoB CTaHjapra,

e  DJEKTPOHHAs 0a3a JaHHBIX JUIS CO3AHUS TEMATHUECKUX U HTOTOBBIX Pa3HOYPOBHEBHIX TPEHUPOBOYHBIX U IPOBEPOYHBIX
MaTepHaJIoB Ui OpraHu3aluy (PPOHTAIBHON U MHIMBHUYaIbHON pabOThl. DTH TOCOOUS NPEIOCTABIIAIOT TEXHUUECKYIO BO3MOKHOCTh
MOCTPOCHHS CUCTEMBI TEKYIIIETO U UTOIOBOTO KOHTPOJISI YPOBHS MOATOTOBKHU YYAIIHXCS (B TOM 4KCiIe B (hOpME TECTOBOTO KOHTPOJIsS),

e  MHCTPYMEHTallbHas cpejia o MaTeMaTHke. IHCTpyMeHTallbHas cpesia IpeAoCTaBIIsAeT BOZMOKHOCTb IIOCTPOCHUS U
UCCIIEIOBaHMsI FEOMETPUUECKUX YepTekell, rpadukoB GyHKLUH, IPOBEACHUS YUCIOBBIX U BEPOATHOCTHO-CTATUCTUYECKUX
HKCIIEPUMEHTOB.

4.JKpaHHO- 3BYKOBbIE MOCOOUS
e  BHUICO(PHUIBMBI IO HICTOPUH PA3BUTHS MAaTEMATUKU, MATEMAaTUYECKHUX HJICH U METOIOB.
5.Texunueckue cpeacrsa 00y4eHHs
® MyJIbTUMEIMIHHBIN KOMITBIOTED;
® MyJIbTUMEIUATIPOEKTOD;
®dKpaH (HABECHOW );
® IHTEPAaKTUBHAs JI0CKa
® TEJICBU30P C BUACOMArHUTO(POHOM.
6. YueOHO-IpaKkTHYEeCKOe 000pPy10BaHHE
® KOMIUIEKT YepTEXHBIX HHCTPYMEHTOB, KOMIUIEKTHI IFITAHUMETPUUYECKUX U CTEPEOMETPUUECKUX TeJ (IEMOHCTPALMOHHBIX U Pa3/1aTOYHbIX).

7. YueOHO-MeToanYecKoe odecneveHue.
JInTepaTypa 0CHOBHAS M JIONOJHHUTEIbLHASA

Maremaruka 5-6 Kiacchl.

Maremaruka 5. A.I'. Mopakosuy, N.1.3y0apeBa. YueOHUK.

Marematuka 5-6 . Kontponsasie paboTsl. JI.B. Ky3nenosa, C.C. Munaesa, JI.O. Pociosa, H.B.Cadonona.

MaremarukaS- 6. Pabouas Tetpans. E.A. bynumosuu, K.A. Kpacusuckas, JI.B. Kysnenosa, C.C. Munaesa, JI.O. Pocnosa, C.b. CyBopoga.
Marematuka 5-6 knacc. lunakruueckue marepuansl. I'.B. lopogees, N.®. apsirun, C.b. CyBoposa u nip.

Maremaruka 5-6 kinacc. Meroauueckoe nocobue. C.b. CyBopoga, JI.B. Ky3uenosa, C.C. Munaesa, JI.O. Pocnosa u nip.

Matemaruka 5-6 kiacc. Tectsl 1 mpoMexyrodnon arrectanuu. @.@. JIsiceHko;

Matemaruka. MHOTOypoBHEBBIE CaMOCTOsITeNIbHBIE paboThl B hopme TecToB 5-7 knaccsl. 1.C. 'aneHkoBa;

OnumnuagHele 3a1aHus o MaTemaTuke 5-6 kiaccel. FO.B. Jlenexun.

NG~ WN R

Anrebpa 7-9 xnacchl.
1. Anre6pa 7 Yacts 1 yuebnuk. A.I'. Mopakosuy;
2. Aunrebpa 7 Yacts 2 3agaunuk. A.I'. Mopakosuuy, JI.A. Anekcanaposa, T.H. Mumyctuna, E.E. Tynbuunckas;
3. Aunrebpa 8 Hacte | yuebnuk. A.I'. Mopakosudy,



4. Anrebpa 8 Hacts 2 3amaunuk. A.I'. Mopakosuy, JILA. Anekcanaposa, T.H. Mumyctuna, E.E. Tynbuunckas;
5. Maremaruka 9 I'.B.Jlopodees- yueOHUK
6. Amnrebpa 9 Yacts 1 yuebnuk. A.I'. Mopakosud, [1.B.CemeHOB;
7. Anre6pa 9 Yacrtp 2 3amaunuk. A.I'. Mopakosuy, JI.A. Anekcanaposa, T.H. Mumycrtuna, E.E. Tynpunnckas, [1.B.Cemenos;
8. Aunrebpa 8. CamocrositenbHbIe paboThL. JI.A. AekcaHIpoBa;
9. Aunre6pa 9. CamocrositenbHbie padoThl. JI.A. AlekcaHIpoBa;
10. Anre6pa 7. Kontponsabie paboTsl. JI.A. Anekcanaposa;
11. Anre6pa 8. KonTponbsHbie paboTsl. JI.A. AnekcaHapoBa;
12. Anre6pa 9. KontponsHusie paboTtsl. JI.A. Anekcanaposa;
13. Anre6pa 7 xnacc. baun onpoc. E.E. Tynpunnckas;
14. Anre6pa 7-9. Tectel. A.I'. Mopakosuy, E.E. TynbunHckas;
15. KonTpoasHO-u3MepuTenbHbIe MaTepuaibl. Anredpa 7 kiacc. JI.M. MapTsiiiosa;
16. KoHTponbpHO-u3MepuTelibHbIe MaTepralibl. Anredopa 8 kimace. JILIO. babymkuna;
17. AnreGpa 7. Meronuueckoe nocodue ans yuutens. A.I'. Mopakosuu;
18. Anrebpa 7-9. Meroanueckoe nocodue s yautens. A.I'. MopakoBud;
19. Ioypounoe mnanupoBanue no anredpe. 7 knacc. M.B. Komucapona, E.M. Kitounukosa;
20. IToypounoe rranupoBanue o anredpe. 8 kimacc. M.B. Komucaposa, E.M. Kiitounnkosa;
21. Tloypounoe mnanupoBanue no anredpe. 9 knacc. T.JI. Adanacwesa, JI.A. Tanununa;
22. CoopnuK 3a1a4 1o anreope 7-9. M.B. Tkauena, P.I". ["azapsn;
23. 'oToBUMCS K oJTuMITHaiaM 1o MaTemaTtuke. A.B.dapkos.
['eomerpus 7-9 knaccel.
I'eomerpus 7-9. JI.C.ATaHacsH u 1p.;
Junaktuueckue maTepuaisl o reomerpu. 7 kiacc. B.A. I'yces, A.. Mensnuk;
JunakTuuecknue MaTepuansl o reoMerpud. 8 kiacc. B.A. I'yces, A.1. Mensnuk;
Junaktuueckue maTepuaisl o reomerpud. 9 kinace. B.A. I'yces, A.. Mensnuk;
3aza4u 1o TUIAHUMETPUH ¢ IIpakTHYecKuM conepkanuem. C.C. BapnaHnsh;
3amauu o reometpuu. 7-11. b.I'. 3us, B.M. Meiinep, A.I'. baxanckwii;
I'eometpus 8 knace. Tects! k mKoapHOMY Kypey. JI. XKepnakosa, O. UepmolueH1eBa;
VYcrnas reometpusi7-9 knacc. A.Il. Epmosa, B.B. 'ono6opobko;
I'eomerpust B 7-9 knaccax. [Tocobue ans yuurens. JLIO. bepesuna, H.b. Mensaukosa, T.M. Mumenko, M.JI. Hukonbsckas, JI.FO. UepHsliiosa;
10 I'eomerpus 9 xnacc. [Toypounsie mansl. T.M. Kynoposa;
11. 3anumarensHas reomerpus. S.U. Ilepensman.

CoNoUA~AWNE

IIpe3enranuu:
1.Ypoku anredpst Kupmia u Medoaus 7-11
2. Ypoxu reometpun Kupunna u Medoaus 7-11
3.YuebHoe snekTpoHHOE 3aaHue MartemaTtuka 5-11
4.bonbllas SHIMKIONEUS KOJIbHUKA 5-11 Kitacchl




5. llkonwHBIN Kype reomerpun 2002
6.MynbpTuMenuitHoe npuiioxenue ['eomerpust 8
7.2nexkTponHoe yueOHoe mocobue MuTepakTuBHas MaTeMaTka 5-9

HNuTepHeT pecypcesl :

MunucrtepcTBo oOpazoBanus PO;
http://www.drofa.ru — caiit uznarenscraa «/Ipodax»
http://www.informika.ru/;

http://www.ed.gov.ru/ ;

http://www.edu.ru/

http://uztest.ru

http://4ege.ru
TectupoBanue online: 5 - 11 xiacesr :  http://www.kokch.kts.ru/cdo/

[lenarornyeckas macrepckas, ypoku B IHTepHET 1 MHOTO€ JIpyroe:

http://teacher.fio.ru

Hogeie Texnonoruu B oopa3zoBanuu:  http://edu.secna.ru/main/

[TyreBoauTens «B Mupe HayKu» JUIS MIKOJIBHUKOB:  http://www.uic.ssu.samara.ru/~nauka/
Mera>anuknoneans Kupumia u Medonus: http://mega.km.ru

CalThl « DHIMKIIONECANN SHIUKIONEIUN)», HAPpUMeEp:

http://www.rubricon.ru/ ;

http://www.encyclopedia.ru/

VIII. Pe3yabTaThl H3Yy4YeHUSI MATEMATHKHU

1. IIpeamMeTHble pe3y/abTaThbl 00y4eHMsI.

PCSYJ'ILTaTBI 06y‘IeHI/I$I MNPpEACTaBJICHBI K YPOBHIO IOATOTOBKU W 3aJal0OT CHUCTEMY HUTOI'OBBIX PE3YJIbTATOB O6y‘leHI/I${, KOTOPBIX HTOJIKHBI
AOCTHUTaTh BCC YYalIUMECA, OKaHUYMBAIOMIME OCHOBHYIO INKOJXY, W OJOCTHXXCHUC KOTOPBIX SABJIACTCA 00s13aTeJIbHEIM YCII0BUEM IMOJIOKUTEILHOM
aTTeCTallui Y4YCHHKa 3a KYpPC OCHOBHOH IIKOJBI. OTH TpC6OBaHI/I}I CTPYKTYPHPOBAHLI IO TPEM KOMIIOHCHTAM: ((3Han’Ib/7’10Hl/lMamb», «ymentv ),
«UCNOJIb306AMb npuo6pemeHHbze SHAHUA U YMEHUA 6 npaxmuuecxoﬁ oessmenbHOCIU U NOBCEOHEBHOU HCUSHUY. HpI/I 9TOM IIOCJICAHUE IBa KOMIIOHCHTA

MpEACTABJICHBI OTACIBHO IO KAKAOMY U3 pa3ZCJIOB COACPIKAHUA.

I/I3y‘-ICHI/IG MaTeMaTUKH B OCHOBHOM IIKOJIE JaeT BO3MOKHOCTh O6y‘{aIOI_I_II/IMC$I JOCTHUYD CICAYIOIHNX PE3YJIbTATOB PA3BUTUAL

1) 6 ruunHocmHoM HanpagneHuu:


http://www.informika.ru/
http://www.ed.gov.ru/
http://www.edu.ru/
http://uztest.ru/
http://4ege.ru/
http://www.kokch.kts.ru/cdo/
http://teacher.fio.ru/
http://edu.secna.ru/main/
http://www.uic.ssu.samara.ru/~nauka/
http://mega.km.ru/
http://www.rubricon.ru/

yYMEHUE SICHO, TOYHO, TPAMOTHO U3JIaraTh CBOM MBICIU B YCTHOW U MUCbMEHHOU peYH, IOHUMATh CMBICI IIOCTABJICHHOW 33/1a4H, BHICTPAUBATh
apryMeHTal1I0, PUBOJUTH TPUMEPHI U KOHTPIIPUMEPHI;

KPUTHYHOCTH MBIIIICHUS, YMEHUE PAaClO3HABATH JIOTUYECKH HEKOPPEKTHBIE BHICKA3BIBAHUS, OTJIIMYATh TUIIOTE3Y OT (paKTa;

MPEJCTaBICHUE O MAaTEMaTUYECKON HayKe Kak cepe 4eTOBEUeCKOW NesATeTbHOCTH, 00 dTamax ee pa3BHTHSA, O €€ 3HAUMMOCTH IS Pa3BUTHUS
LMBUJIN3AL1Y;

KpEaTUBHOCTh MBILUICHUS, THUIIUATUBA, HAXOUYMBOCTb, AKTUBHOCTb IIPU PELICHUN MAaTEMaTUYECKUX 3a]1a4;

yMEHHE KOHTPOJIUPOBATH MPOIIECC U PE3yIbTaT yUeOHOM MaTeMaTH4eCKON AeSITeTbHOCTH;

CHOCOOHOCTH K IMOLIMOHAIILHOMY BOCIIPUSATHIO MaTEMaTHUYECKUX OOBEKTOB, 3a/1a4, PEIICHUN, pacCyKICHUII;

2) B MemanpeomMemHoM HANPAGIeHUU:

e [IepBOHAUYAIbHBIC MpPEACTaBICHUs 00 HIESIX M O METOJaX MaTEeMaTHKU KaK YHHMBEpPCAIbHOM S3bIKE HAYKM M TEXHUKH, CPEICTBE
MOJICJINPOBAHUS SABJICHUMN U MPOLECCOB;

® yMEHHE BHUJIETh MATEMAaTHUECKYIO 33J]auy B KOHTEKCTE MPOOJEMHON CUTYalll B APYTUX TUCLHUIUIMHAX, B OKPYXKAIOLIEH KU3HU;

® yMEHHE HAaXOAWTh B PA3TUYHBIX UCTOYHHKAX MH(POPMAIUIO, HEOOXOIUMYIO JUISl PELICHUS] MaTeMaTHUYEeCKUX MPpoOjeM, IPeCTaBIsATh ee
B MOHATHOHN (opMe, MPUHUMATh PEIICHHE B YCIOBUSAX HETIOIHON U U30BITOYHON, TOUHOU U BEPOSTHOCTHOM MH(OpMAIINH;

e yMEHHE NOHMMATh M HCIIOJIb30BaTh MAaTeMaTHUECKUE CPEACTBA HATNIATHOCTH (TpaduKd, TuarpaMMbl, TAOIHUIIBI, CXEMBI M Jp.) VIS

WUTIOCTPALK, UHTEPIIPETALINY, apTyMEHTALUH;

YMEHHE BBIJBUTATh THUIOTE3bI MPU PEUICHUH YUeOHBIX 3a/1a4, TOHUMATh HE0OXOIUMOCTb UX NPOBEPKH;

YMEHHE MPUMEHITh UHIYKTUBHBIC U JETYKTUBHBIE CIIOCOOBI PACCYXACHUN, BUACTh Pa3INuHbIe CTPATETUH PEIICHUS 3a/1a4;

MNOHUMaHUE CYIIHOCTH aITOPUTMUYECKUX NPEIINUCAHUNA U YMEHHUE IEUCTBOBATh B COOTBETCTBUU C MPEJIOKEHHBIM aJITOPUTMOM;

YMEHHUE CaMOCTOSITETIbHO CTaBUTh 1I€JTH, BEIOUPATH M CO3AaBaTh AITOPUTMBI JJIsl PELICHUs] y4eOHBIX MaTeMaTHYECKUX MPOOIeM;

YMEHHME MJIaHUPOBATh U OCYIIECTBIIATH JAESITENbHOCTD, HAIIPABJICHHYIO Ha PELICHNE 33]1a4 UCCIIEeI0BATEIbCKOTO XapaKTepa;

3) 8 npeoMemHoM HanpasieHuu:

oBJIaJieHHe 0a30BbIM MOHATHUHHBIM anmapaTroM MO OCHOBHBIM pa3fellaM COJAEp)KaHUs, MPEACTaBICHHE 00 OCHOBHBIX M3yYae€MbIX MOHSATHIX
(uucno, reomeTpuyeckas (purypa, ypaBHeHHe, (PyHKLHUS, BEPOATHOCTb) KaK BaXKHEUIIUX MaTEeMAaTUYECKUX MOJEIIAX, MO3BOJISIOUIMX ONUCHIBAThH
Y U3y4aThb peajbHbIC IPOLIECCHI U SIBJICHMUS,

yMeHHe paldoTaTb C MaTeMaTHYEeCKHMM TEKCTOM (aHalu3UpOBaTh, W3BJIEKATh HEOOXOAMMYI0 HWH(GOpPMAIMIO), TI'PaMOTHO NPUMEHSATH
MaTeMaTHYECKYI0 TEPMUHOJIOTHIO U CHMBOJIMKY, UCIIOJIb30BaTh PA3IMYHBIE SI3bIKM MaTEMATUKU;

YMEHUE MPOBOAUTH KIacCUPUKAIIH, JTOTHYECKHEe 000CHOBAHMS, JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKICHUM;

YMEHHUE paclo3HaBaTh BUIbl MATEMAaTHUECKUX YTBEP)KICHUN (aKCHOMBI, ONPEAETICHHS, TEOPEMBI U JIp.), IPSIMbIE U 00OpaTHBIE TEOPEMBI;
pa3BUTHE NPEICTABICHUM O YUCIIE M YUCIOBBIX CHUCTEMAaX OT HATYpaJIbHBIX O JEHCTBUTEIBHBIX YHCEN, OBJIAJICHUE HABBIKAMHU YCTHBIX,
MMCBbMEHHBIX, THCTPYMEHTAJIbHBIX BBIYUCIICHU;

OBJIaJICHHE CHMBOJIBHBIM SI3bIKOM ajreOpbl, MpUeMaMH BBITIOJIHEHUS TOKIECTBEHHBIX MPE00pa30BaHUN PAllMOHAIBHBIX BbIPAKEHUH, pEeIIeHUS
YPaBHEHHUI, CUCTEM YypaBHEHUI, HEPABEHCTB M CUCTEM HEPABEHCTB, YMEHUE MHCIIOJIb30BAaTh MJCI0 KOOPAMHAT HA IUIOCKOCTH IS



MHTEpIpETalluy ypaBHEHUH, HEPABEHCTB, CUCTEM, YMEHUE MPUMEHATh anreOpandyeckre mpeodpa3oBaHus, anmnapar ypaBHEHU U HEPaBEHCTB
JUIA PEILIEHUs 3a[a4 U3 pa3INYHbIX Pa3AeiioB Kypca;

® OBJAJICHUE CUCTEMOW (YHKIIMOHAIBHBIX MOHATUH, (DYHKIMOHAIBHBIM SI3bIKOM M CHMBOJMKOW, yMEHHE Ha OCHOBE (PYHKIMOHAIHHO-
rpaduUecKuX MpeCTaBICHUH OMUCHIBATH M aHAIM3UPOBATH PEANbHBIC 3aBUCUMOCTH;

® OBJIAJICHHE OCHOBHBIMM CIIOCOOAMHU IIPEACTABICHUS M aHajM3a CTATUCTUYECKUX JAHHbBIX; HAJIMYME HPEICTABICHUH O CTaTUCTUYECKUX
3aKOHOMEPHOCTSX B pealbHOM MHUPE M O Pa3IMYHbIX CII0C00aX UX M3YUEHUS], O BEPOATHOCTHBIX MOJICIISX;

® OBJAJCHUE TCOMETPUYECKHM SA3BIKOM, YMEHHME HCIOJIB30BaTb €ro s OINHCAaHUA MPEAMETOB OKPYXKAIOIIEro MHpa, PpPa3sBUTHE
IIPOCTPAHCTBEHHBIX MPEJCTABICHUN U N300pa3UTENIbHBIX YMEHUH, IPUOOPETEHUE HABBIKOB FEOMETPHUECKUX OCTPOCHUI;

® YCBOGHHE CHCTEMAaTHYECKHMX 3HAHMH O IUIOCKMX (UTrypax M HX CBOMCTBaX, a TaKkKe Ha HAMAJHOM YPOBHE — O NPOCTEHIINX
IIPOCTPAHCTBEHHBIX TEJIAX, YMEHHUE IIPUMEHITh CUCTEMATUYECKUE 3HAHUS O HUX I PELICHUS T€OMETPUUYECKUX U MPAKTUYECKUX 3a7a4;

® yYMEHHUS HU3MEpPATh JUIMHBI OTPE3KOB, BEIMUYMHBI YIJIOB, HCIIOJIB30BaTh (OPMYJbI A HAXOXKICHHs MEPUMETPOB, IUIOMIAZEH U 00bEMOB
reoMeTpHUECKUX (QUryp;

® YyMEHHE NIPUMEHATh W3Y4YCHHBIC IOHATHSA, PE3YyJbTaTbl, METOAbl Ul PEUICHUS 3aJad IIPAKTHYECKOrO0 XapakTepa M 3aJad H3 CMEKHBIX
JMCLHUIUIAH C HCTIOJIB30BAHUEM MPH HEOOXOANMOCTH CIIPABOYHBIX MAaTEPHATIOB, KaJIbKYIATOPA, KOMITBIOTEPA.

Martemaruka. Aareopa. I'eomerpus.

Harypaasbnblie uncaa. /I[podu. PannonajabHbie yncia

BrinyckHMK HayuuTcA:

* IOHUMATb OCOOCHHOCTHU JACCATUYHOU CUCTEMbI CUUCIICHHUS;

* ONEPUPOBATH MOHATHUIMH, CBI3aHHBIMHU C JEIMMOCTBIO HATypalbHBIX YHCEIT;

* BBIpaXKaTh YMCIIAa B SKBUBAJICHTHBIX (hopMax, BEIOMpas Hanbosee MoAXO0IAIIYI0 B 3aBUCIMOCTH OT KOHKPETHOM CUTYallUu;

* CpaBHMBATh U YIOPSA0YMUBATH PAllMOHAIBHBIC YUCIIA;

* BBINIOJIHATH BBIYHMCIICHUS C PAllMOHAIIBHBIMU YUCJIaMH, COUYETasi yCTHBIE U TUCbMEHHbBIE TPUEMBI BBIYMCIICHHH, IPUMEHEHHUE KAJIbKYJIATOPA;

* UCIIOJIb30BATh MOHATUS U YMEHHUsI, CBA3aHHBIE C MPONOPLUUOHAIBHOCTHIO BEJIMYMH, MPOLEHTAMHU, B XOJI€ PEUICHUsI MaTeMaTUYECKUX 3a/1ad U
3a/1a4 U3 CMEKHBIX MPEIMETOB, BHITIOIHATH HECIOXKHBIC TPAKTUYECKHUE PACUETHI.

Buinycknux nonyuum 6o3moorcnocms:

* NO3HAKOMUMBCSL C NOZUYUOHHBIMU CUCEMAMU CYUCTIEHUSL C OCHOBAHUAMU, Omaudnbimu om 10;

* yenyoums u pazeums NPeoCmasieHusi 0 HamypaibHblX YUCIAX U CBOUCMBAX 0eNUMOCTU,

® HAYYUMbCA UCHONb308AMb NPUEMDL, PAYUOHATUSUPYIOWUE BbIYUCIEHUS, NPUOOPECU NPUBLIYKY KOHMPOIUPOBAMb BbIYUCICHUS, 6blOUpAs
nOOX00AWUL 051 CUMYAYUU CNOCOO.

JelicTBUTEILHBIE YHCJIA

BrinmyckHuK HaydnuTCS:

¢ MCIIOJIb30BAaTh HA4YAJIbHBIC IPCACTABICHUS O MHOXKCCTBE I[eﬁCTBHTeHBHLIX qUCCII,
¢ OIICpHUPOBATH MOHATHUEM KBAJAPATHOI'O KOPHA, IIPUMCHATH €I'0 B BEIYHMCIICHUAX.
Bbll’lyCKHuK noiyuyum 603MOHCHOCMb.!



* pazeums npeoCcmagieHue 0 Yucie U YUCI08blX CUCeMAax om HamypaibHulX 00 0eUCmMEUMENbHbIX YUCEL, O POIU 8bIYUCIEHUN 8 NPAKMUKe,

* pazeumo u yeayoums 3HaHUs 0 0eCAMUYHOU 3aNUCU OellCMBUMENTbHBLX YUCel (NepuooutecKue u Henepuooudeckue opoou,).

N3mepenns, npudIMKeHHs1, OLEHKH

BhIycKHUK Hay4nTCS:

* HCIOJIB30BATh B XOJIE PELICHUS 3214 3JICMEHTAPHBIC TIPEJICTABIICHUS, CB3aHHbBIE C TPUOIMKEHHBIMH 3HAYCHUSIMU BEJIMYMH.

Buinycknux nonyuum 603modicHocmy:

* NOHAMb, UYMO YUCLOBble OAaHHble, KOMOpble UCNOAL3VIOMCA Ol  XAPAKMEPUCMUKU 00BEeKMO8 OKpYIcaouwe2o Mupd, SAGISI0mMcs
NpeuUMyujecmeenHo NPUOIUNCEHHBIMU, YMO NO 3ANUCU NPUOTUNCEHHBIX ZHAYEHUL, COOEPHCAWUXCA 8 UHPOPMAYUOHHBIX UCHOUYHUKAX, MONCHO CYOUMb
0 NOCPEWHOCIU NPUOTUNCEHUSL,

* NOHAMb, YMO NOCPEULHOCMb PE3YIbMAMA 8bIYUCTIEHUL O0HCHA ObIMb COUBMEPUMA C NOZPEUHOCMBIO UCXOOHBIX OAHHDIX.

AsredOpanyeckue BbIpasKeHH sl

BBINyCKHUK HAy4HTCS:

* OIEPUPOBATH MOHSATHIMHU «TOXJIECTBO», «TOXKIECTBECHHOE MPeoOpa3oBaHUE», pellaTh 3aJlauu, cojepiKaiie OyKBEHHbIC JaHHbIC, padoTaTh C
bopmynamu;

* BBINIOJIHATH TPE00Pa30BaHuUs BHIPKEHHIA, COICPIKALIMX CTEIICHH C IIETBIMH TIOKa3aTeIISIMUA ¥ KBaJPATHbIC KOPHH;

* BBINIOJIHATh TOXKJICCTBEHHBIC MPEOOpPa30BaHUsI PALMOHAIBHBIX BBIPQKCHUH HA OCHOBE TMpaBWJI JCWCTBUH HaJl MHOTOWICHAMHU U
anredpandecKuMu JpoosMu;

* BBITIOJIHATH PA3JI0KCHUE MHOTOYJICHOB HA MHOYKHTEIIH.

Buinycknux nonyuum 603mMoicHOCMb HAYUUMbCA:

* BLINOIHAMb MHO20ULA20BbLE NPEe0OPA308AHUS PAYUOHATILHBIX BbIPANCEHUL, NPUMEHSA WUPOKULL HADOD CNOCOb08 U NPUEMOE,

* NpuMeHAmb ModcOeCmBeHHble Npeodpa3’eanus O peuleHus 3a0ay U3 paziudHbiX pasoenos Kypca (Hanpumep, O1s HAXOHCOEHUs!
Haub01bUec0/HaUMEHbULC2O 3HAYUEHUS BbIPANCEHUSL).

YpaBHeHust

BbInycKHUK Hay4HTCS:

* pemaTth OCHOBHBIC BH/IbI PAIIMOHATIBHBIX YPABHEHUI C OJHOW NIEPEMEHHOM, CUCTEMBI IBYX YPaBHEHUIl C IByMs TIEPEMEHHBIMH;

* MOHMMAaTh YPaBHEHHE KaK BaXKHEHIIYI0 MaTeMaTHUYECKYH MOJEIb Ul ONMMCAHUS W WU3YUEHHs Pa3HOOOPA3HBIX PEajbHBIX CUTYaIUH, pelIaTh
TEKCTOBBIE 33]]auM allreOpandeckKuM METOJIOM;

* IPUMEHATh TpaQUuecKHue TPEACTABICHUS [UIS WCCICIOBAaHHUS YPABHECHWH, WCCICNOBAHHUS W PEIICHUS CUCTEM YpaBHEHUH C JBYMs
HIepeMEHHBIMH.

BoinyckHUK NOIYYUM 8603MONCHOCD:

* o61a0emv CHeYUarbHbIMU NPUEMAMU DEeUleHUs YPAGHEHUN U CUCMeEM VPABHEHUll; Y8epeHHO NPUMEHAMb annapam YpaeHeHUull 015 peuleHus
PA3HOOOPA3ZHBIX 3A0aY U3 MAMEMAMUKU, CMENHCHBIX NPeOMemos, NPAKMUKU,

* npumenams epaguieckue npeocmaegierus 0isl UCCIe008aHUsL YPABHEHUU, CUCTEM YPASHEeHUL, cO0epicaujux OYKeeHHbvle Kodghduyuenmol.

HepaBencrBa

BbINycKHUK HAy4HUTCS:

* [IOHUMATh ¥ IPUMEHSATh TEPMUHOJIOTHIO U CUMBOJIHKY, CBS3aHHbBIC C OTHOIIIEHUEM HEPaBEHCTBA, CBOMCTBA YMCIIOBBIX HEPABCHCTR;



* pemiath JIMHEHHbIE HEPAaBEHCTBA C OJHOW IMEPEMEHHOW M HMX CHUCTEMbl; pelaTh KBaJpaTHbIC HEPABEHCTBA C OMOPOH Ha rpaduyeckue
IPEJICTaBICHHUS,

* IPUMEHSATH anmnapaT HePaBEHCTB U PEIICHHS 33a]a4 U3 Pa3IMUHBIX pa3JesioB Kypca.

Buinycknux nonyuum 603mMoxicHOCMb HAYYUMbBCAL:

* PA3HOOOPA3HBIM NPUEMAM OOKA3AMENbCMBA HEPABEHCME, YBEPEeHHO NPUMEHAMb annapam Hepagencms Oasi peueHuss pa3HooOpa3HbIX
MamemMamuyecKux 3a0ay u 3a0ay U3 CMeHCHbIX NPeoMemos, NPAKMUKU,

* npumeHsams cpagpuyeckue npedcmasienus OJisl UCCIe008aHUSL HEPABEHCNE, CUCEM HEPABEHCME, COOePAHCAUX OVKEEeHHbIe KO duyuenmoi.

OcHoBHbIe MOHATHSA. YHC/I0BbIEe (PYHKINH

BbInycKHUK HAy4YHUTCS:

* [IOHUMATh ¥ UCIIOTB30BaTh (DYHKIIMOHAIBHBIE OHATHS U SI3bIK (TEPMHUHBI, CAMBOJIMUYECKUE 0003HAUCHUS);

* CTPOUTH TpaduKU AJIEMEHTAPHbBIX (DYHKIN; CCIe0BAaTh CBOMCTBA YHUCIOBBIX (DYHKIIMI HA OCHOBE U3y4YEHUS MOBEICHUS UX I'paUKOB;

* IOHUMAaTh (PYHKIMIO KaK BAXKHEHIIYI0O MAaTeMaTUYECKYI0 MOJENb JIJIsl OMHCAHHS MPOLECCOB U SIBICHUN OKPYXKAIOLIETO MHpA, MPUMEHSThH
(YHKIMOHATBHBIN SI3BIK JJIS1 ONTMCAHUS U HCCIIEIOBAHUS 3aBUCHIMOCTEH MEX Ty (PM3HMUECKIMHU BEITMIHMHAMH.

Buinyckuux nonyuum 603mMo#CHOCMb HAYYUMBCAL:

* IPOBOOUMDb UCCTIE008AHUS, CEA3ZAHHbIE C U3YYEHUEM CE0UCME (YHKYUL, 6 MOM YUCie C UCNONb30BAHUEM KOMNbIOMEPA; HA OCHO8e 2papuKos
UBYYEHHBIX OYHKYULL cCIpoums boee ClLodcHble epaduKu (KYCOUHO-3a0aHHble, C «8bIKOJOMbIMUY MOUYKAMU U M. N.);

* UCNONBL308aMb PYHKYUOHATIbHBLE NPEOCMABNIeHUs. U CEOUCMEA PYHKYULL O peuleHUss MameMamuyecKux 3a0a4 U3 paziuyHslx pazoeinos Kypcd.

Yuci0BbIe M0CIE10BATEIbHOCTH

BbInyCKHUK HAy4YHUTCS:

* IOHUMATh ¥ UCIIOIB30BATh S3bIK TOCIIE0BATEILHOCTEH (TEPMUHBI, CHMBOJIMYECKHAE 0003HAUCHHS);

* IpUMEHSATH (HOPMYJIbI, CBA3aHHBIE C apU(PMETHUECKON U reoOMeTpUYecKoll mporpeccuei, U anmapar, copMUpOBAaHHBIN MTPU U3YYEHUH APYTHX
pa3ziesnoB Kypca, K peleHHIO 3a/1a4, B TOM YUCIIe C KOHTEKCTOM M3 pealbHON JKHU3HHU.

Buinycknux nonyuum 603mosircHocms Hayyumvcsi:

* peuiams KOMOUHUPOBAHHbBIE 3A0ayl C NpUMeHeHUueM (opmyn N-20 YleHa U CyMmbl nepevix N UleH08 ApUPMemudecKol U 2eomempuieckoll
npozpeccuu, NPUMeHsisl npu SMOM Annapam ypasHeHuu U HepaseHcms,

* NOHUMAmMb APUPMEMUUECKYI0 U 2e0MeMmPUiecKylo Npocpeccuio Kaxk QYHKYuu HamypaibHO20 apeyMeHmd, C8A3bl8amb apughmMemuieckyro
npocpeccuro ¢ TUHEHbIM POCHOM, 2e0MEMPUYECKVIO — C IKCNOHEHYUAIbHBIM POCHOM.

OnmucarteqbHasi CTATHCTHKA

BEIMyCKHUK HAY4HTCS MCITONIE30BATh MPOCTEUIIIIE CIIOCOOBI IPEACTABICHUS U aHAITN3a CTATUCTUIECKUX JTAHHBIX.

Buinycknux nonyuum 603moxcHOCMb npuobpecmu nepeoHaYaIbHbILL ONbIM OP2aAHU3AYUU cOOPA OAHHBIX NPU NPOBEOEHUU ONPOCA 0OUeCMBEHHO20
MHEHUsl, OCYWeCmEIAmMb UX aHau3, NPeoCmasiams pe3yilbmamsl Onpoca 6 ude maobauysl, OUASPAMMbL.

Cay4aiinblie cOOBITHSI H BEPOSATHOCTD

BBITyCKHUK HAy4NTCSl HAXOJUTHh OTHOCHTENBHYIO YaCTOTY M BEPOSTHOCTh CITyYaifHOTO COOBITHSI.

Buvinycknux nomyuum 603modcHocms npuodpecmu onvim npo8edeHuss CAy4auHblx IKCHEPUMEHMO08, 8 MOM YUCTe ¢ NOMOWbIO KOMNLIOMEPHO20
MOOEeNUpPOBaHUsl, UHMEPNPEeMayuu Ux pe3yiomamos.



KomoOunnaropuka
BhInmycKHUK Hay4nTCs peliaTh KOMOMHATOPHBIE 33/1a4M HA HAXO0XK/IEHUE YKciia 00bEeKTOB MM KOMOWHAIIMH.

Buinycknux nonyuum 603moxicHoCmsb HAy4umvCsi HEKOMOPbIM CNeYUalbHbIM NPUEMAM peuleHus KOMOUHAMOPHBIX 3A0aH.
Haruasanasi reomerpust

BrInyCkHMK HayduTCs:

* PacIoO3HaBaTh HA YEPTE)KaX, PUCYHKAX, MOJIENIAX U B OKPY’KAIOIIEM MHUPE IJIOCKHE U POCTPAHCTBEHHbIE TEOMETPHUECKUE (PUTYPBHI;

* pacno3HaBaTh Pa3BEPTKHU KyOa, MPSIMOYTOIBHOTO MMapauIesenuIe/1a, MPAaBUIbHON MUPaMUIbl, WIMHAPA U KOHYCA,

* CTPOUTH PA3BEPTKHU KyOa U NPAMOYTOJIBHOTO Mapajulesenunesa;

* ONpeAesATh 110 JMHEHHBIM pa3zMepaM pa3BEPTKU GUTyphl TUHEHHBIE pa3Mepbl caMoi (UTypbl U HA0OOPOT;

* BBIYUCIATH 00BEM MPSMOYTOIBLHOTO apayiesieUIe a.

Buinycknux nonyuum 603modcHocms:

* HAYUUMBCA GBIYUCTAMb 00BEMBI NPOCMPAHCMBEHHBIX 2EOMEMPUUECKUX PUSYD, COCMABNIEHHBIX U3 NPAMOY20IbHbIX NAPALIENenUneos;

* yenybums u pazeums npeoCcmasieHus 0 nPOCMPAHCMEEHHBIX 2e0MEeMPUYECKUX PUuaypax;

* HAYUUMbCs NPUMEHAMb NOHAMUE PA3GEPMKU 0I5l 8bINOIHEHU NPAKIMUYECKUX PACUEMOB.

I'eomerpuueckue purypbi

BbIyCKHUK Hay4HTCS:

* [10JIb30BATHCS S3BIKOM I'€OMETPUH JIs ONTUCAHUS IPEAMETOB OKPYKAIOLIET0 MUPa U UX B3aUMHOIO PACIOI0KEHHUS;

* pacrio3HaBaTh U 300paXkaTh HA YEPTEKAX U PUCYHKAX TeOMETpHUYeCcKe (GUTYPHI U UX KOH(PHUTYpaIH;

* HaXOJUTh 3HAYEHUS JJIMH JIMHEHHBIX 3JIEMEHTOB (DUI'Yp M MX OTHOILIEHMs, rpaaycHyo Mepy yrioB oT 0° no 180°, npumensist onpeneneHus,
CBOWCTBA U MPU3HAKU (DUTYp U UX JIEMEHTOB, OTHOLIEHUS (PUTyp (paBEHCTBO, 10A00HE, CUMMETPUH, TIOBOPOT, apasuIeIbHbIA EepeHocC);

* ONepUPOBATh C HAYAILHBIMHU TIOHSATHSIMH TPUTOHOMETPUH H BBITIOJIHATE dJIEMEHTapHBIC OTIEpallii HaJl QYHKIIUSIMH YTIIOB;

* pemiaTh 3aJa4Md Ha JOKAa3aTelIbCTBO, OMMPASCh HA M3YUYEHHBIE CBOWCTBA (PUTyp M OTHOIICHUN MEXAY HUMHU U TMPUMEHSSI U3y4eHHBIE METOIbI
JI0KA3aTeIIbCTB;

¢ peuaTh HECIOXKHBIC 3aJa41 HA IIOCTPOCHHUE, IIPUMCHAA OCHOBHBIC aJITOPUTMBI ITOCTPOCHUA C IOMOIIBIO LAPKYIISI U HHHeﬁKH;
¢ pemarhb HpOCTCﬁI.HHG IIAHUMETPHUICCKUC 3a1a4U B IIPOCTPAHCTBC.
Bbll’lyCKHuK noiyuyum 603MOIHCHOCMb.!

* 081a0emb MemoOamMu peueHus 3a0a4 Ha 8bIYUCTIeHUs. U O0KA3AMEeNbCmEa: MemooomM om NPOMUEHO20, MemMoOdOM no0obUsl, Memooom nepebopa
BAPUAHMOB U MEMOOOM 2eOMEMPUYECKUX MECH MOYEK,

* npuobpecmu onvim NPUMEHEHUs. ANeeOPAULecKO20 U MPUSOHOMEMPUYECKO20 ANNaApama u uoeu OBUNCEHUS NPU PEUEeHUU 2e0MemPUYeCKUX
3a0ay;

* 061a0emb MPAOUYUOHHOU CXeMOU peuleHUs 3a0ay Ha NOCMPOeHUe ¢ NOMOUWbIO YUPKYJISL U TUHEUKU. AHALU3, ROCMPOeHUue, OOKA3AMelbCmeo u
uccneoosamue,

* HayuumsCs peuams 3a0a4u Ha NOCMPOEHUE MemoOOM 2e0MempUuiecKk020 Mecma moyex u Memooom noooous;
* npuobpecmu ONvIM UCCIE008AHUS CBOUCME NIAHUMEMPUYECKUX PUSYD € NOMOUWBIO KOMNBLIOMEPHBIX NPOSPAMM;



* npuobpecmu OnviM BLINOJHEHUS NPOeKMo8 no memam «l eomempuyeckue npeobpazosanus Ha niockocmuy, «llocmpoenue ompeskog no
dopmyner.

N3mepeHne reoMeTpu4ecKUX BeJTUYMH

BbInycKHUK HAy4YHUTCS:

* HCIIOJIb30BaTh CBOMCTBA M3MEPEHHUS JUIMH, TUIOMIAJCH M YIJIOB MPU PEIICHUU 3a7ad HAa HAXOXKIEHUE JIUHBI OTPe3Ka, UTHHBI OKPYKHOCTH,
JUIMHBI IyTU OKPY>KHOCTH, TPalyCHON MEPHI YIIia;

* BBIUUCIIATH IUIOMIAIN TPEYTOJILHUKOB, MPSIMOYTOJLHUKOB, MApaJLIEIOrpaMM- MOB, TPAIICIHA, KPYTOB H CEKTOPOB;

* BEIUUCIIATH IJTMHY OKPYKHOCTH, UTHHY TYTH OKPY>KHOCTH;

* BBIYUCJIATD JJIMHBI JTMHEWHBIX 3JIEMEHTOB (UTYpP U UX YIJIbl, HCTIONB3Ys (DOPMYIIBI UTMHBI OKPY>KHOCTH U JJIUHBI IYTU OKPYKHOCTH, (DOPMYJIbI
wiomanen puryp;

* pemaTh 3a/1a4d Ha JOKA3aTEJIbCTBO C HCIIOIb30BaHUEM (DOPMYIT UTMHBI OKPYKHOCTH U JUIMHBI IyTH OKPY>KHOCTH, (popMy: mitomaaei puryp;

* pemiaTh MPAaKTHYECKHUE 3aJaud, CBSA3aHHBIE C HAXOXJICHHEM T'€OMETPUYECKUX BEIWYUH (HCMONb3ys MPU HEOOXOAMMOCTH CIPABOUYHUKH U
TEXHUYECKUE CPE/ICTBA).

Buinyckuux nonyuum 603mMo#CHOCMb HAYYUMBCAL:

* BLIYUCTIAMD NAOWAOU PUSYD, COCIABTIEHHBIX U3 08YX Ul DOlee NPAMOY20IbHUKO8, NAPANIEL0SPAMMOSE, MPEY2OIbHUKO8, KpYed U CeKmopa,

* GLIYUCTIAMb NAOWAOU MHO20Y20TbHUKOS, UCHONb3Y OMHOUEHUS PABHOBETUKOCMU U PABHOCOCMABIEHHOCTIU,

* NPUMEHAMb  aleeOpaudeckKull U MpUSOHOMEMPUYECKUll annapam u uoeu OBUMNCeHUs NpU peuleHuu 3a0ay Ha GbluucieHue Hniouaet
MHO20Y20/IbHUKOS.

Koopaunartsi

BBITTyCKHUK HAyIHTCS:

* BBIYUCIIATH ATUHY OTPE3Ka IO KOOPAMHATAM €r0 KOHIIOB; BBIYHCIISATH KOOPAMHATHI CEPEIUHBI OTPE3Ka;

* ICTIOJIb30BaTh KOOPAUHATHBIN METOT AJIsI U3YUYEHUS CBOMCTB MPSMBIX U OKPYKHOCTEH.

Buinycknux nonyuum 6ozmodrcHocms:

* 0snadems KOOPOUHAMHBIM MEMOOOM pelleHus 3a0ad Ha 8bIYUCTEeHUS U 00KA3aMelbCmed;

* npuobpecmu Onvlm UCNONL308AHUL KOMNBIOMEPHLIX NPOSPAMM OJisl AHANU3A YACMHBIX CYYAe8 83AUMHO20 PACHONONCEHUSI OKPYIHCHOCMEU U
NPAMBLX,

* npuobpecmu onvim GbINOJIHEHU NPoeKkmos Ha memy «lIpumeHnenue KOOpOUHAMHO20 Memooa NpuU peuleHuu 3a0ay HA BbIYUCIEeHUS U
00Ka3amenbcmear.

BekTopsl

BBITTyCKHUK HAy9IHTCS:

* OMEpPHUPOBATH C BEKTOPAMU: HAXOAUTh CyMMY M Pa3HOCTh JBYX BEKTOPOB, 33JJaHHBIX T€OMETPHUECKU, HAXOAUTh BEKTOP, PABHBIM MPOU3BEACHUIO
3aJJaHHOTO BEKTOpa Ha YHUCIIO;

* HAXOJWThH JAJISi BEKTOPOB, 33/IaHHBIX KOOPJIWHATAMH: JJIHUHY BEKTOpa, KOOPAUHATHI CYMMBI U Pa3HOCTH ABYX U 0oJiee BEKTOPOB, KOOPIUHATHI
MIPOM3BE/ICHUS BEKTOPA HA YHUCIIO, TPUMEHSSI IPU HEOOXOAUMOCTH COUYETATENbHBIN, TIEPEMECTUTEIHHBINA U PACIPEeIeTUTENbHBINA 3aKOHBI;

* BEIYUCIIATH CKAISPHOE MTPOU3BEACHUE BEKTOPOB, HAXOAUTH YTOJI MEXTy BEKTOPAMH, YCTAaHABIMBATH ITEPIICHINKYIIPHOCTD TPSIMBIX.

Buvinycknux nonyuum 603modicnocms:



* 0g1a0eMmb BEKMOPHbIM Memooom 0isl peuterHun 30044 Ha BLIYUCTCHUS U 001(61361”16]11)6’”1661,‘
'npuo6pecmu onvint 6blINOJHEHUS NPOEeKmo8 Ha memy «NpumMeHeHue 6€eKnopHo2o Mmemooa npu peuieHuu 3a0a4 Ha 6blYUCTeHUs U
00KaA3amebCmeay.

2. OcHOBBI y‘leﬁHO-l/ICCJIe}IOBaTeJILCKOﬁ H l'[pOCKTHOﬁ HECATCJIbHOCTH.

* B xoae u3yueHHs BCEX Yy4EOHBIX NPEIMETOB OOYYAIOLIUECS HPUOOpPemym Onvlim RPOEKMHOU O0eamenbHocmu Kak ocoboil (opmbl yueOHOMH
paboThI, CIIOCOOCTBYIONIEH BOCIHUTAHHIO CAMOCTOSITEIBHOCTH, WHUIIMATUBHOCTH, OTBETCTBEHHOCTH, IOBBIIICHUIO MOTHBALMU U 3(PPEKTHUBHOCTU
y4eOHOH JesITeNbHOCTH; B XOJ€ pealu3aliid UCXOJHOrO 3aMbIClia HAa NPAKTUYECKOM YPOBHE OBJIA/ICIOT YMEHHMEM BBIOMpATh aJIeKBAaTHbIE CTOSIICH
3ajjaue CpeACTBa, NMPUHUMATh PEUICHHs, B TOM YHCIEC U B CUTyalMsx HeomnpeaenéHHocTH. OHM MoiydyaT BO3MOXKHOCTH Pa3BHTh CIIOCOOHOCTH K
pa3paboTKe HECKOJIbKUX BapUAHTOB PELICHUH, K TIOMCKY HECTAHIAPTHBIX PEIIEHUI, TOUCKY U OCYILECTBICHUIO Han0oJIee NPUeMIIEMOI0 pEeIIEHusl.

* B Xoae miaHMpOBaHUS U BBINOJIHEHUS Y4€OHBIX UCCIIEAOBAaHUI 0Oydaromuecs OCBOST YMEHUE Onepuposams cunome3amu Kak OTINYUTEIIbHBIM
MHCTPYMEHTOM HAay4HOT'O PacCyKICHHsI, PUOOPETYT ONBIT PEIICHUS MHTEUIEKTyalbHbIX 33Jjau Ha OCHOBE MBICIEHHOI'O MOCTPOEHUS Pa3IMuHbIX
MIPEATIONOKEHUM U UX ITOCIIEYIOLIEN TPOBEPKH.

* B pesynbrare neneHanpaBlieHHONH y4eOHOW IesTeIbHOCTH, OCYLIECTBIsIEeMON B (hopMax yuebHO20 ucciedo8anus, y4ebHo2o npoekmd, B XOHe
0C80€HUs CUCEeMbl HAYYHBIX NOHAMUL Y BBITYCKHUKOB OyyT 3aJI0/KEHBI:

*  mOTpeOHOCTh BHHUKATh B CyTh M3Yy4aeMbIX MPOOJIEM, CTAaBUTh BOIPOCHI, 3aTPArWBaIONINE OCHOBBI 3HAHUH, JTMUHBINA, COIMAIBHBIN, HCTOPHYECKHUIM
YKU3HEHHBIN OIIBIT;

®*  OCHOBBI KDUTHYECKOI'O OTHOWIECHHUS K 3HAHHIO, )KU3HEHHOMY OIIBITY;

®*  OCHOBBI [ICHHOCTHBIX CYKI€HUHI U OLIEHOK;

*  YBaXXCHHME K BEIMYMIO YEJIIOBEUECKOI'O0 pasyma, MO3BOJAIOILIETO IIPEOJ0JIEBATh HEBEIKECTBO U MPEIPACCYIKH, PA3BUBATh TEOPETUUYECKOE 3HAHUE,
IIPOJIBUTATHCS B YCTAHOBJICHUN B3aUMOIIOHMMAaHUS MEXAY OTAEIBbHBIMU JIIOJbMHU U KYJIbTYPaMH;

®*  OCHOBBI IOHUMAaHUs NIPUHIUIIAAIBHON OTPAaHUYCHHOCTH 3HAHUS, CYILIECTBOBAHUS PA3INYHBIX TOUEK 3PEHHUS, B3IVISAA0B, XapaKTEPHBIX IS pa3HBIX
COLIMOKYJIBTYPHBIX CPEJl U DIOX.

3. ®opmupoBanne UKT-koMneTeHTHOCTH 00y4aommXxcs.

[Ipn u3ydyeHnn yaebHOro mpeaMera oOydaromuecs yCOBEpIICHCTBYIOT IPUOOPETEHHBIE HA NIEPBOH CTYIICHU HAGbIKU padomubl ¢ ungopmayueii n
nonoyHAT UX. OHU CMOTYT PaboTaTh ¢ TEKCTaMH, IPEOOPa30BbIBATh U HHTEPIPETHPOBATH COJEPIKAIIYIOCA B HUX MH(OPMAIUIO, B TOM YHCIIE:

* CHCTEeMaTH3UPOBaTh, COMOCTABIISATh, AHAIU3UPOBATh, O00OIIATP W WHTEPIPE-TUPOBATh HH(POPMAIUIO, COJCPXKAIIYIOCS B TOTOBBIX
MH(POPMAIIMOHHBIX 00BEKTAX;

* BEICISITh TJIABHYIO M HM30BITOYHYIO WH(GOPMAIHIO, BBIMOIHATH CMBICIIOBOE CBEPTHIBAHWE BBIICICHHBIX (AKTOB, MBICIEH; IMPEICTaBISATh
nHpOpMaIIHIO B CKaTOW cioBecHOH (opme (B BUJE IIaHA WM TE€3MCOB) U B HATJIATHO-CUMBOJINUYECKON Gopme (B B Tabmull, rpauIecKux cXeM u
JFarpaMm, KapT MOHITHH — KOHIENTYaJTbHBIX THArpaMM, OTIOPHBIX KOHCIIEKTOR);

* 3aIOJIHATH U JIOMOJHATH TaOJIHIIbI, CXEMBI, AUArPaMMBbI, TEKCTHI.



OOyyaromuecss yCOBEPIICHCTBYIOT HABBIK NOUCKA UHGOpMayuy B KOMIBIOTEPHBIX U HEKOMITBIOTEPHBIX UCTOYHHKAX WH(OpMauu, TprHoOpeTyT
HaBbIK (OPMYJTUPOBAHHUS 3alPOCOB U OMBIT HUCIMOJb30BaHUS MOUCKOBBIX MamuH. OHM HaydaTcsl OCYHIECTBIIATh Mouck mH(popmauuu B MHTepHeTe,
IIKOJIHOM HMH()OPMAIIMOHHOM TPOCTPAHCTBE, 0a3axX JAHHBIX U Ha TMEPCOHAIBLHOM KOMITBIOTEPE C HCIIOJIb30BAHUEM TOUCKOBBIX CEPBHUCOB, CTPOUTH
MTOMCKOBBIE 3alIPOCHI B 3aBUCUMOCTH OT LIEJIH 3apoca U aHAIU3UPOBATh PE3yNIbTAThl IOUCKA.

OOygaromuecss TPUOOPETYT MOTPEOHOCTH TIOMCKA JIOMOJHUTENBHON WH(GOpMAUK IS pelIeHUss YYeOHBIX 3aJad MU CaMOCTOSTEIbHOU
MO3HABATENIBHON JESITENbHOCTH; OCBOST (P (EeKTUBHbIE MPUEMBI TOMCKA, OPraHU3alMN U XpaHeHUs WH(GOpMallMK Ha MEPCOHAIILHOM KOMIIBIOTEpE, B
nH()OPMALIMOHHOW Ccpelie yupexaeHus W B VIHTepHETe, NpUOOPETYT MEepBUYHBIE HABBIKM (HOPMHUPOBAHHS W OPTaHHU3AIMH COOCTBEHHOTO
MH(OPMALIMOHHOTO TPOCTPAHCTBA.

OHU yCOBEPIICHCTBYIOT YMEHUE TepeaBaTh HHPOPMAIIUIO B YCTHOH (hopMe, COMPOBOKAAEMON ayTMOBU3YAILHOM MOICPKKOM, U B TUCHMEHHOM
dbopme runepmenna (T. €. COYETaHUS TEKCTa, N300paKeHNUs, 3BYKa, CChIJIOK MEXKIY Pa3HbIMUA MH(OPMAMOHHBIMU KOMIIOHEHTaMH ).

OOyygaromuecss CMOTYT HUCIOJIB30BaTh WH(GOPMAIUIO ISl YCTAHOBICHUS MPHUYMHHO-CICJACTBEHHBIX CBSI3€H M 3aBUCUMOCTEH, OOBSCHEHUH H
JI0Ka3aTeNIbCTB (DAKTOB B PA3IMUHBIX YUYEOHBIX U MPAKTUUECKUX CUTYAIUSIX, CUTYallUsIX MOJCIMPOBAHUS U TPOSKTUPOBAHHS.

BrimyckHuku mosrydaT BO3MOKHOCTh HAYyYUTHCS CTPOUTh YMO3AKIIOYEHHUS M MPUHUMATh PEIICHUS Ha OCHOBE CAMOCTOSTEIBHO TOJYYEHHOU
nH(pOpMalIUU, a TaKK€ OCBOUTH OIBIT KPUTUYECKOTO OTHOLICHHS K Mojy4aeMod MHGOpMalMu Ha OCHOBE €€ COMOCTaBieHUs ¢ MHbopManuen u3
JIPYTUX UCTOYHUKOB U C UMEIOIIHUMCS )KU3HEHHBIM OIBITOM.

TemaTuuyeckoe nuiaHnpoBanue ajredpa 9 kiace

Ne o/ Kosmm4ectBo yacos Tema
1-4 4 [ToBTOpenue Su.
5 1 Bxoanas konTposnbHas paborta
I'naBa 1.HepaBeHcTBa U cucTeMbl HepaBeHCTB (16 4acoB)




6-8 3 JluHelHbIC U KBapaTHbIC HEPABEHCTBA
9-12 4 PanmonansHbie HEpaBEeHCTBA
13-14 2 MHoecTBa 1 ONepalvy HaJl HUIMHU
15-20 6 CucTeMbl pallMOHANIBHBIX HEPABEHCTB
21 1 KonTtpoubHas padora «HepaBeHcTBa H cCTeMbl HEPABEHCTB»
I'naBa 2.Cucrtems! ypaBHennii (14 yacoB)
22-23 2 OCHOBHBIE TOHSATHS
24-27 4 MeTobl peleHni CHCTEM YpaBHEHHUHA
28-34 7 Cucrembl ypaBHEHHH Kak MaTeMaTHUeCKHUEe MOJIENIN PealbHbBIX CUTYaIHi
35 1 KonTpoabhas padora «CHucTeMbl ypaBHeHHID»
I'naBa 3.Yucaosbie pyHkuun (24 yacon)
36-37 2 Omnpenenenue ynciaoBoit pynkuuu. O6macTs onpeaenacHus, 00aacTs 3HaUeHUsT QYHKITUH
38-39 2 Crioco0sI 3ananust pyHKIIUH
40-42 3 CaoiicTBO (hyHKITUH
43-44 2 UeTHble 1 HeYeTHBIC (OyHKITHH
45 1 IIpome:xxyTounass KOHTPOJIbLHAsA padoTa
46-48 3 ®yukius y=x" (N N), ux cBolcTBa U rpagukn
49-52 4 ®yukius y=x ' (N N), ux cBoiicTsa u rpaduku
53-58 6 Oyskuus y= ?{/i, €€ CBOMCTBO U rpaduk
59 1 KounTtpoasnas padora «HucaoBble (pyHKIHU»
I'nasa 4.IIporpeccun (184acos)
60-62 3 YucaoBeIe TTOCIEN0BATEIFHOCTH
63-67 5 ApudmeTrueckas mporpeccHs
68-76 9 I'eomerpuyeckas nporpeccus
7 1 KonTtpoasnas padora «lIporpeccun»

'naBa 5.971eMeHTHI KOMOMHATOPUKH, CTATUCTHUKU U TeopuM BepositHocTeii (10 yacos)




78-79 2 KoMOuHaTopHbIC 3a1a4n
80-81 2 CrarucTrka — qu3aitH nHpopmanmn
82-84 3 [Ipocreiimme BepOSATHOCTHBIC 3aAa4H
85-87 3 OKcIepUMEHTANIbHBIE TaHHBIE U BEPOSTHOCTH COOBITHI
6.IloBTOpenue (154acoB)
88 1 UwMCIoBBIC BBIPAKEHUS
89 1 Anre0pandecKie BRIPAKCHHS
90 1 TosxaecTBeHHbIE ITPeOOpa30BaHMs AIreOpandecKuX BhIPaKEHUH
91-92 2 OyHKIUN
93 1 YpaBHEHHS M CUCTEMBI YPaBHEHUH
94 1 HepaseHcTBa 1 cucTeMbl HEPaBEHCTB
95 1 3aauu Ha COCTABJICHHUS] YPaBHEHHUI MITM CUCTEM yYpaBHEHHH
96 1 [TocmenoBaTenbHOCTH U IPOTPECCUU
97 1 BykBeHHBIEC BEIpaXKeHHS
98 1 Urorosast KOHTpOIBbHASA paboTa
99 1 YpaBHEHHsI 1 HEPABEHCTBA C TAPaMETPOM
100 1 [Moctpoenue rpaduka QyHKIMH U €€ UCCIe0BaHe
101-102 2 DneMeHThl KOMOMHATOPHUKH, CTATHCTHUKH U TEOPUH BEPOSITHOCTEH
102 1 NtoroBslit ypok
TemaTnueckoe NJIAHNPOBaHMeE reoMeTpUA 9 Kiace
Ne ni/m | KosanuecTBo 4yacoB | Tema
BekTops! (12 yacoB)
1 1 Bekrop. [imHa (Moxyinbp) BekTopa. PaBeHCTBO BEKTOpPOB




2-4 3 Onepalidy HaJl BEKTOpaMH: CJIOKCHHUE
5 1 Onepanuu HaJ BEKTOpaMH: YMHOKEHHE Ha YHCIIO
6-7 2 [IpumMeHeHne BEKTOPOB K PEIICHUIO 3a/1a4
8 1 Cpenusist TUHUS Tparenun
9-11 3 [IpuMeHeHHEe BEKTOPOB K PEIICHUIO 3a1a4
MeTton koopauHat (10 yacoB)
12-13 2 JlexapToBBl KOOpAMHATHI Ha MI0cKocTH. KoopauHaTel BeKTOpa
14-15 2 IIpocTeiimme 3amaun B KOOpAMHATAX
16 1 YpaBHeHHE JTHHAY HAa TTIOCKOCTH. Y paBHEHUE OKPY>KHOCTH
17 1 YpaBHeHHE TIPSIMOH
18 1 YpaBHeHHE TIPSIMON M OKPYKHOCTH
19-21 3 Pemenue 3anau
22 1 Konmponwvnaa paooma Nel «Memoo koopounamy
CooTHOLIIEHHE MEXKTY CTOPOHAMU U YIJIaMH Tpeyrojbuuka (13 yacos)
23-24 2 CuHyc, KOCUHYC, TaHT€HC U KoTaHTeHC yria oT 0° mo 180°
25 1 Teopema o mIomaAHn TPEYTOIBHAKA
26 1 Teopema cuHycOB
27 1 Teopema KOCHHYCOB
28-29 2 CooTHOIIIEHHE MEXTy CTOPOHAMH U YTIIaMHU TPEYTOJIbHUKA
30-32 3 Pemrenue tpeyroiapHukoB. M3amepuTenbHble paboThI
33 1 VYron mexay Bekropamu. Onepanuy HaJ BEKTOPaMHU: CKaJIsPHOE IPOHU3BEICHHUE
34 1 CkassipHO€ IPOU3BEACHNE BEKTOPOB B KOOPAMHATAX
35 1 Konmponwvuasa paboma Ne 2 «Coomnowienue mexncoy CHopoHamu u yenamu mpeyzoabHUKa»
JJiMHa OKpy:KHOCTH M IUI0IAaabL kpyra (11 4acos)
36 1 [IpaBunbHBIE MHOTOYTOJIBHUKH. IJTHHA OKPYKHOCTH
37 1 BnucanHble 1 ONMCAHHBIE MHOTOYT'OJIBHUKHU




38 1 @DopMyIbl 4715 BEIYUCIEHHS TUIOMIAAN IPABUIIEHOTO MHOTOYTOJIbHUKA
39-40 2 IIpaBuIBEHBIE MHOTOYTOJIBHUKH
41-42 2 Jnuna okpyxxHocTH. Pemenue 3amna4y
43 1 [Inomane Kkpyra v KpyroBoro cekropa
44-45 2 [Mnomanp kpyra. Pemenune 3anaq
46 1 Konmponwvuasa pavoma Ne 3 «/[nuna okpyyxcnocmu. ILnouwaos kpyza»
JBuxenne (10 yacoB)
47-49 3 [Mpumepsr aBwkenus puryp. Cummerpust Guryp
50 1 OceBasi CHMMETPHS U TTapaJIJICIBHBIN TIEPEHOC
51 1 [ToBOpoOT M IEHTpasTbHAST CHMMETPHS
52 1 [Honstue o romotetnn. [logobue duryp
53-55 3 Pemenue 3anau. J[prokenue
56 1 Konmponvuasn paooma Ne 4 «/leusxicenuer
HauanbHble cBeleHUs1 U3 cTepeomeTpun (8 yacon)
57-60 4 MHororpaHHUuKA
61-64 4 Tena u MOBEPXHOCTH BPALECHUS
IoBTOpenue (4 yaca)
65 1 HToroBasi KOHTPOJIbLHAsI padoTa
[ToBTOpeHue Tembl «YeThIpeXyroabHUKH, MHOTOYTOJIEHHKI
66 2 IToBTOpenue Tembl «BekTopsl. MeTo 1 KOOpIMHAT»
67 1 IToBTOpEeHuEe TeMBI «JIBUXKEHUE
68 1 Urorossiii ypok
Nemo | Tema ypoka. Tun OcHOBHEIE Kontpons , [TnanupyeMbie pe3yIbTaThl Xapakrepuc
pasueny ypoKa. 3JIEMEHTBI y4eOHO- IIpenMeTHBIE JIMYHOCTHBIE MeTanpeaIMeTHBIE YHUBEPCAIbHBIX yUEOHBIX ThKa
n/n neficreuit (YVII) JIeATEIBHOC




CoJIepKaHMs HarJsgHoe TH
[To3naBaten
Kommynukary | YIAIIUXCA €
obopynosanmue, PerynsatusHble Y OB3
bHBIE BHEIE
30p
ITosTOpeHue 5 4.
MHOTrO4JIEHbI. 3HATb H YMETb Yérxo Ymeror
[Iepenarot
IHoBTOpenne. | MPUMEHSTH pen HPOCKTUPYIOT | CIyINaTh Apyr
OpMYJIBL y COZIEPKAHME | ManiIpyT pyra
MuoroueHbL. TCOPCTHACCKHI | 4, o \poBath B CJKAaTOM td by’ [Ipeobpazos
Dopmysl COKpalICHHOTO Marepuall, §ene§ble - peLieHus AOCTATOYHO peobp
i ) 3ama4q TOYHO Y TIOJTHO
Al COKPAIICHHOTO | yMposkeHns. TpesenTauus W3yYeHHBIN B yeTaHOBKH cTposT > BIBAIOT
YMHOKCHISL. Kypee Snoi 3aKperuIsst MTOKa3bIBAIOT
CIoco6LL Crioco06sr reoMeTpun 8 YICOHOH JOTUHCCKUC | ipoiieHHBIA | CBOIO TOUKY BBIPAXKCHUS,
eSATENIbHOCTH e
pasJIoKeHus Ha Kj1acca rmpu A H MaTepual 3peHus Tipn packiapBa
pasIoKeHUs Ha pacCy:KIeHH
MHOKHUTEIH pelIeHny 3a/1aq N peIICHAN
MHOXKHUTCIIN Ha [IOBTOPEHHE a 3amaq 0T Ha
3HaTh U YMETh Yértko VMmeroT MHOKUTCIIH,
MIPUMECHSTh Tepenaior MPOSKTUPYIOT | CIYIIATh APYT
JluHeliHbIe, p . | Ocosnasats cBom | comepxanme p py y Py COKpaIamT
IloBTOpEHHe. TEOPETHUIECKUIA TDYIHOCTH 1 5 oxatom | MAPHIPYT ZpyTa,
Jlunelinbie, KBaJIpaTHBIC Marepuall, by peleHus JIOCTaTOYHO Apodu
N CTPEMHUTHCS K UX BUJIE,

A2 KBaJIpaTHbIC ypaBHeHUs 1 Kaprouku W3yUYeHHBIN B HPCOJIOICHHIO crpostt 3ajad, TOYHO U TOJTHO Pemaror
ypaBHEHUS U Kypce ’ 3aKperuIsst MTOKa3bIBAOT NIMHEHHEIC
anpoHanpHple | PAIMOHANILHLIC reoMeTpun 8 Alarot JOTUHCECKHE | 1 iinennblit | CBOFO TOUK .

b ABHEHUS Knaccap npu CaMOOTICHIY e MIE)lTe uan 3peHus 1 1?1, KRVIPATITNE
yp YpaBHCHUA p CBOUX JICUCTBUN | pacCyXIeHU P P P
pelieHuu 3a1a4d i pelIeHun
Ha TIOBTOpPEHHE 3a1a4q
Bripaxarb
3HaTh U yMeTh | IOJIOXKHUTEIBLHOC | [IepenaroT
OTHOILIEHUE K 3HaTh
TNPHMEHATD CONEPKAHHIE | (3orererme
TEOpeTUYECKUU | IIPOUCCCY B C)KaToOM e Y)I' TECOPETHUYECC
Marepuai, MMO3HAHUS, BUJIE, aGoTa H’O YMeTh KU
Bekrop. linna Bekrop. linna W3y4YEHHbIN B MIPUMEHSTH CTPOSIT BOCTaBHeHHOM MIPEJICTABIATh Marepuall,
(MoyTB) (MoyTB) Kypce IpaBmIIa JIOTMYECKUE N U OTCTAUBaTh W3YYeHHBIN
I'l BEKTOpA. BEKTOpA. IlpesenTanus | reomerpun 8 J1€J10BOTrO (0011 Z aBHI/I}];aI-OT CBOIO TOUKY B Kypce
PasencTBo PaBencTBo Kjacca npu COTPYAHHUYCCTBA; | pacCyKICHU CEOI/I pelenus 3pcHUs, reoMETprUn
BEKTOPOB BEKTOPOB OIICHWBaTh CBOIO | i apryMEHTHPOB 8 kiacca.
b b D g€6H 130) ! ¢ a/ITOpHTMOM agby b Pemarts
Ha IIOBTOpPEHHUE | ¥ Yy peleHus
JIESTeITLHOCTD, sazau 3a/1a94 Ha
HACTPAauBaThCsA ) IIOBTOPEHHUE.

Ha U3y4YCHUE
peaMeTa




Bripaxarb

3HaTh U YMETh IIOJIOKUTEIBHOE | [IepenatoT
NPUMEHATH OTHOIICHHUE K COZCPKAHUC | peienenme
TeopeTHUecKrud | mpoueccy B CXKarom nenn YJI;
MaTtepuan MO3HAHUS; BH ’ YMeThb
arepua > ’ Ae, paboTa 1o
U3y4YCHHBIU B OPpUMCHATH CTPOAT COCTABIICHHOM MMpeaACTaBIATh
Onepauuu Hax CrLOsKeHIE Kypce rpaBuJia JIOTHYECKHE y iany u Y OTCTauBaTh
12 BEKTOpaMHU: JIEJIOBOTO CBOIO TOUK
CJ'IO)KI;HI/IC BeKTOpoB reoverpin § COTPYIHUYECTBA; e CPaBHUBAIOT 3peHmst g
KIIL npu
I OHGI;IzIBaTL CBOI(’) oS cpon peweri apr Me’HTI/I 0B
eIICHUH 33/1a9
p & = C aNTOPUTMOM pry P
Ha MOBTOpeHne | yUeOHYI0 pereHms artb
NeSITeNbHOCTb, sazan
HacTpauBaTbCs )
Ha U3y4eHue
rpenMeTa
Dy PacnosHaBatb DopMUPOBATH Buocuts B JlocTaTto4Ho
' uensie sKeTAHKS Iepenatot pelIeHre CBOM | TOYHO U TIOJTHO
JInneitnas, PaUMOHaNbHbIE | oco3naBarh cBou | COACPKaHUE | KOPPEKTUBBI MOKa3bIBAIOT
KBaJIpaTH4YHas U BbIpaXeHns, TPYAHOCTH U B CKATOM CBOIO TOHUKY
Oyukunu. Bunst ApobHble CTPEMHTBCS K HX | BHAC, 3peHus Ipu
A3 pyHKIMIA. ApOOHO- HpesenTanus pauMoHanbHble | TpeoxoneHuto, | CTPOAT pCIICHAN
(ITosropenne) | panponansuas BbIPAXKEHWA, HPOSIBIIATD JIOTHYCCKHC 3anaq
npusoanTb CIIOCOOHOCTH K nemnu
($yHKUIMHT 1 UX npUMEpbI CaMOOIIEHKe paccyxieHu
rpadukn TaKUX CBOMX meicTBuil, | ¥ Crposr
BbIpaXKeHMii HOCTYTIKOB rpaduku
Yérro VYmeror bynxmii
Ilepenaror MPOEKTUPYIOT | CIIYIIATH APYT
coliepkanue | Mapil Apyra.
MatemaTtnyeckn VYMmeTs pemats Berpaxars ACh peglelf;’: ﬂgif;ajl“OQHO
B C)KaToM
€ MOJIeNH Marematuyecka 3aJlauu ¢ MOJIOKHUTETLHOE sanaq OMHO 1 TOIHO
BUJIE
A4 peabHBIX IpesenTanus COCTaBJICHHEM OTHOIIIEHUE K Ac, ’
N s MOJIENTb. CTPOSAT 3aKpeIUIssL MTOKa3bIBAOT
CUTYyaIuit MaTeMaTHYECKO rporeccy 9 .
o JIOTUYECKUE IIPOUJICHHBIU CBOIO TOYKY
(moBTOpEHUE) i Mozenu. MO3HAHUS
Lenu MaTepuan 3peHUs MpH
paccyxIeHu perieHnn
5 3a7a4
Bxoxmast KoHTpobHas PasaTouHsii 3Hatb noustusa: | opMupoBaTh Boccranasn | [Ipoektupyror | YcranasnuBaro
MHorousneHsl, | NOJOXUTENBHOIO | UBATh MapupyT TH
A5 KOHTPOJIbHAA
aBoTa pabora Matepuai 1o (hopmyel OTHOIIIEHUS K MpEeIMETHY | MIPEONOJICHUS] | CPAaBHHUBAIOT
P COKpAIIEHHOTO | YYEHHIO, 10 3aTPYJHEHMH B | pa3HbIe TOUKH




BapHaHTaM YMHOKEHHUS. MIO3HABATENIbHONW | CHTyanuio, | oOydeHHH 3peHus,
Ymets JeSITeIbHOCTH OIMCaHHYIO | uepe3 IpexJIe YeM
packiaabpIBaTh B 3aj1aue, BKJIIOYEHHE B | NIPUHATH
MHOTOYJIEHBI BBIICTTUTH HOBBIE BUJIBI OKOHYAaTEJIbHO
Ha MHOKUTEIIH. TOJIBKO JESTETIbHOCTH | € peIleHHE
YmMmeTh 1aBHOE Ui | ¥ (hopMbl
pacro3HaBaTh perieHus COTpYIHUYECT
LeJIble 3aJaqu. Ba
palnMoHaIbHbIE
BBIPAXKEHMUS,
IIPOOHBIC
palnMoHaIbHbIE
BBIPAXKEHMUS,
TIPUBOUTH
IIPUMEPHI
TaKuX
BBIPAKCHUI
3Harh noHATUA: | Beipaxkars CrposT Bnocsar AnexBaTHO ITozHakomu
BEKTOP, HAYaJIO | HOJOKUTEIbHOE | JOTMYECKHE | KOPPEKTHUBBHI U | WCHONB3YIOT TBCS C
1 KOHeI[ OTHOILIEHUE K Lenu JIOIIOJIHEHUE CBOIO pedb I | TOHATHUSMH
BEKTODA, nporeccy pacCy’XIeH! | B CHOCOOBI JIUCKYCCHUU U BEKTOD,
HYJEBOM MO3HaHUA 51 CBOUX aprymMeHTanuu Hayayo u
BEKTOP, pereHni cBoeH KOHEII
Onepanuu Hax CrOKCHIe KOJUIMHEApHBIE, HO3ULUH BEKTODA,
I3 BEKTOpPaAMU: BEKTODOB IIpesenranus COHAIPABIEHH HYJIEBOU
CIIO’KCHHE bIE, BEKTOP,
[IPOTHUBOHAIIPAB JUTMHA
JICHHBIE BEKTODA,
BEKTOPBHI. COHampasnie
YMeThb HHBIE,
n300paxarn MPOTHBOTION
BEKTOPBHI. 0KHO
3Hatb Berpaxars Brigenstor | Bepno YcTaHaBiauBaro | HalpaBICHH
olpeJesieHue [OJIOKUTENIPHOE | KOJIMYECTBE | COCTABIISIOT TH ble U
BEKTOpa U OTHOIIIEHHUE K HHBIE TJ1aH CpPaBHHUBAIOT paBHBIC
Onepaunn Hax CriosKeHMIe PasnaTounslii | paBHBIX rpoueccy XapaKTEPUCT | BBIIOIHEHUS pasHble TOUYKH BEKTOPBI.
r4 BEKTOpPaMH: BEKTODOB Marepuay [0 | BEKTOPOB. [I03HaHUA HKHU JEHCTBUI 3penus, 3areM | Hayuutbcs
CIIOKEHHE BapHaHTaM Hayuntscs 00BEKTOB, MPUHAMAIOT n300paxarb
0003HauaTh U 3aJJaHHbIE OKOHYAaTEJIEHO u
n300paxarsb CJI0BaMH € pelieHue o0o3HayaTb
BEKTOPHI BEKTODBI.




Bripaxarb Brigenstor Bepno ‘YcraHaBiauBaro
MOJIOKUTENIBHOE | KOJIMYECTBE | COCTABISIIOT TH
] TR OTHOIIEHUE K HHEBIE 1aH CpaBHUBAIOT
MPOIIeCcC XapaKTEPUCT | BBIIOJIHECHHUS a3HbIC TOUKHU
10 | A6 KBA/JPAaTHbIC Ipesenraums poreccy paKtep HToJIe! p
HeDABCHCTEA MO3HaHUA WKHU JeUCTBUAN 3pEHUs, 3aTEM
p 00BEKTOB, MPUHUMAIOT
3a/1aHHbIC OKOHYATEIIbHO
CJIOBAMU € pelIeHue
dopMUpOBaThH Comocrasis | Pabora mo C mocTtarodHo
JIuneiinbie YCTOMYUBOMN 0T COCTaBJIECHHOM | TOYHO U IIOJHO
HeDABCHCTE 3HaTh MOTHUBAIUU U XapaKTepUCT | y TUIaHy U BBIPAXAIOT
p ’ aJITOPUTMBI 3aKPEIUICHUIO WKHU CpaBHUBAIOT CBOU MBICIIU
Jluneitnasie u KBanpatueie e — peuieHus HOBOTO OOBEKTOB IO | CBOM PEIICHUS | MO PEIICHUIO Pemator
11 A7 KBaIpaTHBIC HeDABCHCTE MATEDHAEL JWHEUHBIX U | MaTepuana OTHOMY WJIM | C allTOPUTMOM | 3a/1ad JTUHEHHBIC U
HEpaBEHCTBA p ) p KBaJpaTHBIX HECKOJIBKUM | pEelIeHUs KBaJIpaTHBIC
Dopmynbl YpaBHEHUH. NpU3HaKaMm, | 3a7ad. HEPaBEHCTB
I YMeTh pemathb BBISIBIISIEOT a c OJTHOM
p JIMHENHEIE U CXOJICTBA U MepEMEHHOMN
KBaJpaTHOTO KBaJpaTHbIC paznuyus
T YpaBHEHHUS.. Comoctasis | Pabora mo JlocTaTtouHo
10T COCTaBJICHHOM | TIOJTHO M TOYHO
XapaKTEepUCT | y IUIaHy U BBIPAXKAOT
DopMHpOBaTh P p Y y p
N N HKHU CpaBHUBAIOT CBOIO TOUKY
Tneit Huddepennupo YCTOHYHBO#
WHEHHBIC U . OOBEKTOB IO | CBOM PEILICHUS | 3pEHUS MPU
BaHHBIN MOTHUBALUU U
12 A8 KBaJIpaTHBIC N OJIHOMY WM | C aJITOPUTMOM | PELICHHUH
pa3IaToOYHbBIN 3aKPEIUICHHUIO
HEpaBEHCTBA HECKOJIBKUM | pelIeHUs 3a1a4
MaTepual HOBOTO
Mpu3HaKaM, | 3aJa4 ¥ BEIOOP
Marepuaa
BBISIBIISIEOT BEPHOTO
CXOICTBA U | pELICHUSI.
paznuyus
3HaTh Oco3naBars cBou | CozgaroT [Ipensocxumma | [Tmanupyror [To3znakomu
OTIEPAITHIO TPYIHOCTHU U CTPYKTYpPY 10T BPEMEHHBIC | 001IHe -
Onepannu Hax Onepanuu Hax CYMMBI JBYX CTPEMHUTHCS K MX | B3aMMOCBS3 | XapaKTEPUCTH | CIOCOOBI
eKTODAML BEKTOPAMH: BEKTOPOB, MIPEOOJICHUIO, ei KU pereHuns orepanuen
13 s pamu: COKEHHE, 3aKOHBI JIAtoT CMBICJIOBBIX | JTOCTHKCHIS CyMMa JBYX
YMHOKEHHE Ha YMHOKEHHE CIOKECHUS CaMOOLICHKY CAUHMUI] pe3yabTara
oo BEKTOpA Ha BEKTOPOB. CBOUX JICUCTBUU | TEKCTa (oTBeUaroT Ha BEKTOPOB.
IIpaBuno BOIIPOC «KOTZa
qucIo p P A Hayuutbes
napasuiesniorpam Oynet
Ma pe3yabrar?y CTPOUTH




BEKTOD,
CTPOUTH
BEKTOP,
paBHBII

CyMMe JBYX

BEKTOPOB,
UCTIONB3YS
nmpaBuiIa
CIIO’KCHHSI.

3HaTh DopMUpPOBATH Conocraens | Pabora mo C nocratouno | Ilo3Hakomu
onepanulo YCTOMYUBOM 0T COCTABJICHHOM | TOYHO M IOIHO |
CYMMBI TPEX U | MOTHBALlUH U XapaKTEepUCT | y IUIaHY U BBIPAXKAIOT
Ooiee 3aKPEIJICHUIO UKU CPaBHHUBAIOT CBOU MBICIIU MOHATHEM
BEKTOPOB. HOBOTO 00BEKTOB MO | CBOM PEIICHUS | IO PEILICHHIO CVMMA Thex
YMeThb cTpouTh | Marepuana OJTHOMY MJIM | C aJlTOPUTMOM | 3ajad Y p
BEKTOD, HECKOJIBKUM | peIIeHUS u Oonee
MoMererie Ornepanuy Haz paBHBINA CymMe Mpu3HaKaMm, | 3ajad. BEKTODOR
p BCKTOpaMu: HMuddepenmpo | yecxomprix BBISIBIISIFOT poB.
14 6 BEKTOPOB K CIIOXKCHHC, BaHHbIM BEKTOPOB, CXOJICTBA Hayuntbes
enenHo 3272 YMHOKEHHE Pa3NaToOuHBIH | yoronp3ys pasIIaus —
p BEKTOpa Ha Marepuan TPABHIIO p
ucIo MHOTOYTOJIbHUK BEKTOD,
a .
PaBHBII
cymme
HECKOJBKHX
BEKTOPOB.
3HaTenoHATHS : | Bripaxkats Beigenstor | Bepro YcranaBnuBaro
ParnmonansHbIe Pemarot
palMOHATIbHBIEC | ITOJIOKHUTENBHOE | KOJIWYECTBE | COCTABISIOT TH APOGHO
HEPaBEHCTBA, | OTHOILIECHHE K HHBIE T1aH CPaBHUBAIOT P
HEpaBEHCTBA. palnroHaibH
15 A9 Parmonansabie TMpeserranus METOJI nporieccy XapaKTEePUCT | BBHITIOJTHEHUSI pasHble TOUKH bie
HEepaBeHCTBA WHTEPBAJIOB. | ITO3HAHUS WKH JecTBuit 3peHus, 3aTeM
Meton HEPaBEHCTB
YmeTsb 00BEKTOB, MPUHAMAIOT
a METOJIOM
pacno3HaBaTh 3aJaHHbIE OKOHYATEeJIbHO
HWHTEPBAJIOB HWHTEPBAJIOB
palHOoHaIbHbIE CIIOBAaMH ¢ peleHue




HEpaBeHCTBA.,

pemiarb
METOZOM
MHTEPBAJIOB
HEPaBEHCTBA ComocTanis
Pabora mo
metonoM 3HATH 0T
COCTaBJICHHOM
U IPUMEHATH XapaKTepUCT Hoctatouno
DopMHUpOBATH y IUIaHy U
paBuia HUKH II0JJHO U TOYHO
nonokuTenbroe | o | CPABHHBAIOT BLIDAKALOT
PanyionanbHbIe PaBHOCHIIBHOT | orhomrenue k CBOU PEILICHUS P
16 A10 Kaprouku . OJTHOMY WJIH CBOIO TOUKY
HEpaBEHCTBA Y yuaéoe, KemaHue Heckonskuy | € ATTOPHTMOM SDCHIS I
npeoOpa3oBaH npuoOperarb peuIeHust p p
HpU3HAKaM, penieHnn
ust HOBBIC 3HAHUSL. 3aj1a4 ¥ BBIOOD
BBISIBIISIIOT BEDHONO 3aj1a4u
HEPABEHCTB. CXOJICTBA 1 elﬁemm
Ymerb pasTams P '
perarb
PaumnonansHbIe IpOOHO-
17 All 1 IIpesenTanus
HEpaBEHCTBA palMOHAIIBHBI
€ HHTCPBAJIOB
3Hath ®opmMupoBaTh Comnocraens | PaGora mo Hocrarouno [To3nakomu
orepanuio MOJIOKHUTENBHOE | FOT COCTABJIEHHOM | TOJHO M TOUHO |
BBIYUTAHUS OTHOILICHHE K XapakTepHCT | y IUIAHy U BBIPAXKAIOT
JIByX BEKTOpPOB, | yuEOe, )KelaHUe | UKH CPaBHUBAIOT CBOIO TOYKY oTeparui
Onepanuy Han MPOTHBOMONIOXK | PHOOpPETATh OOBEKTOB 0 | CBOM PEIICHUs | 3PCHUSI IPH
IIpumenenue BEKTODAMIL: BBIYUTAHUE
pamu: HBIX BEKTOPOB | HOBBIEC 3HAHUSI. OHOMY WJIH | C QJITOPUTMOM | PELICHUH
18 7 BEKTOPOB K CIIOXKCEHHE, HECKOJIBKMM | PEICHUS 3a/1a4 JBYX
SILICHUIO 33124 AUV NU3HAKAM, | 3212 1 BbIOOP BEKTOPOB
p BCKTOpa Ha BBISIBJISIIOT BEPHOTO POB,
ucno CXOICTBA M | PEIICHHUS. MPOTHUBOIIOJ
paznnuus
OXHBIX
BEKTOPOB.
[Toznakomutsec | ®opMupoBaTh Cosepmienc | Yétko Ymeror Hayuutscsa
s C IOHATHEM HaBBIKH aHAJIM3a, | TBYIOT NPOCKTUPYIOT | CIYLIaTh JAPYT (bopMyHPO
Coetsis MHHIS CpeIHsIsl JINHKUS | TBOPYECKOM HaBBIKH MapIpyT apyra, PMYJHP
pea CpenHsist TUHUS TparnewnuH, aKTUBHOCTH peueHust peneHust JOCTAaTOYHO BaTh
19 I8 MIpe3eHTANNSA N
Tpaneuuu Tpaneuuu TEOpeMOii 0 3a/1a4 110 3aj1ad, TOYHO ¥ MIOJIHO HOHSTHE
CpenHel IMHUU TeMe, 3aKperusis MOKAa3bIBAIOT
TpareluH, BBIJICTISIFOT NPOWICHHBIH | CBOIO TOUKY CYMMBI JIByX
HAy4YHUThCS TOJIEKO Marepuai 3peHust IpU




pemars 3a1a4u CYIECTBCHH pelieHnn u Oosee
YIO 4acThb 3a1a4y
BEKTOPOB,
JUTST
perieHus BBIUUTAHUS
3a1a4y
BEKTOPOB,
CTPOUTH
CYMMY
HECKOJIBKUX
BEKTOPOB,
HCIIONB3YSI
MpaBuia
TPEYTONbHH
Ka,
apauienor
pamma H
MHOTOYTOJIb
HUKA.
®opmHpoBaTh Cosepmenc | Yétko Ymeror
SHATLIOHATHS HAaBBIKM aHANN3a, | TBYIOT MPOEKTUPYIOT | CIIYIIATH J
paluroHaNbHbIE . ’ Y P Py Y pyr
TBOPYECKOI HaBBIKU MapupyT Jipyra,
HEPABEHCTBA,
MeTox aKTUBHOCTHU perieHus perieHus JIOCTaTOYHO Pemmarot
3ajJa4 1o 3ajad, TOYHO U TIOJTHO IpoOHO-
PanmonanbHbie WHTEPBAJIOB.
ParnonasnsHbIe TeMe, 3aKperuIss MTOKa3bIBAIOT panuoHaIbH
HEPaBEHCTBA. Junakrnyeckue YmeTs 9 .
20 Al2 BBIIETISIOT MPONACHHBIN | CBOIO TOUKY ble
HEPABEHCTBA Meton MaTepraibl pacrno3HaBaTh
TOJIBKO MaTepual 3peHus pu HEPABEHCTB
WHTEPBAaJIOB panoHaIbHbIE
CYILIECTBEHH pelieHnn a METOAOM
HEPABEHCTBA.,
YIO 4acTh 3ama4y WHTEPBAaJIOB
pemars
JUTST
METOJIOM
perieHns
MHTEPBAJIOB
3a7a4
MHoxecTBa U MHoxecTBa. ITo3HakoMUTBC [Ipumensitor
21 Al3 Crioco0sl IIpesenTanus s C TIOHATUEM
oTiepaIy Haj . OTIpe/IeTICHH
3aJlaHui «MHOXKECTBaY,




HUMHU MHOXECTB. «oTepanuu Haj e
Onepanuu Hag MHOXKECTBaMM» ~ .
P ®dopMupoBaTh Cosepmierc | UeTtko YMmeror npocreiiiue
MHOKECTBaMHU .Hayuurtsca CTeBLLC oo o VA
JIEBBI TBYIOT MPOEKTUPYIOT JyLIaTh
BBITIOJTHATD uc AHO ay}O I; by Y . TPYT | nonsrus
TaHOBKHU HaBBIKH Mapur
oIepanuy HaJ y " PIIPYT Apyra,
yueOHOM perieHus perieHus JIOCTaTOYHO TeOpun
MHOXECTBAMH.
JESITEIbHOCTH 3ajad 1o 3ajad, TOYHO U IIOJTHO .
MHoxecTBa 1 TeMe 3aKpersist MIOKa3bIBAIOT MHOAECTE:
H JluaKTHUeCcKue ° DS .
22 Al4 OIIEPALIMU HAJ - BBIJICIISIFOT HIPOUICHHBIN CBOIO TOUKY 3a/1a10T
HUMHU p TOJIBKO MaTepuan 3peHus pu MHOXECTBa
CYLIECTBEHH pereHun
YIO YacTh 3ajaq
IS
pereHus
3ajaq
Hayuutscs DopMUPOBATH Coepuierc | Yértko YMmerT ITozHakomu
MIPUMEHATh 1eJIeBbIe TBYIOT MPOEKTUPYIOT | CIIyIIATh APYT ThCs C
YCTaHOBKHU HaBBIKH MapIpyT apyra,
yueOHOM perieHus perieHus JIOCTaTOYHO MOHATHEM
JIeSTeNIbHOCTH 3ajJa4 1o 3ajad, TOYHO U TIOJTHO
YMHOXEHHE
[IpumeneHue Bexkropsl, TEeMeE, 3aKpEIUIsist MOKAa3bIBAIOT
23 19 BEKTOPOB K ONepalny HaJ Kaprouku BBIICIISIFOT PO ICHHBII CBOIO TOUKY BEKTOpa Ha
pelIeHuto 3a1a4 BEKTOPAMHU. TOJIBKO MaTepuanl 3peHus pu o
CYLIECTBEHH peneHun '
VIO YacTb 3ajaq
Ui
perieHus
3ajaq
[loznakomutsec | ®opMupoBaTh VYeranasnuB | Camoctositens | O6menuBarorc | Hayuurtees
sc HaBBIKU aroT HO sl 3SHAHUSAMU
thopmynmpo
oTepaLusIMH COCTaBJICHUS OPUIMHHO- | GOPMYIMPYIOT | MEXIY
CIIOXKEHHS, aNropuTMa CIIEZICTBEHH | TIO3HABATEJIbH | WIEHAMHU BaTh
BBIYHUTAHUS, BBITTOJTHEHUS bl CBA3H VIO IIeNTb U TPYTIIbI ISt
OTpeieNICHH
IpumeHeHue BexTopbl, YMHOXKEHUS 3a/1aHus, CTPOUTH MPUHATHS
24 10 BEKTOPOB K olepaLyy Haj BEKTOpa Ha HAaBBIKOB MapupyT 3 PEKTUBHBIX e
YHCIIO. BBITIOJTHEHHSA CIIeHUsI B COBMECTHBIX
pEILICHUIO 3a1a4 BEKTOPAMH. p b YMHOKEHHSI
Hayuntscs TBOPYECKOTO COOTBETCTBHH | peIIEHUI
NIPUMEHATh 3aJlaHusl. C LIEJIBIO. BEKTOpPA Ha
CBOMCTBA
o . YHCIIO,
JEeNCTBHUMA Haf
BEKTOPaMHU IIpU CBOICTBA,




pelIeHu CTPOUTH
KOHKPETHBIX
3a/1a4. BeKTOPp
paBHbII
POU3BEICH
WO BEKTOpa
Ha YHUCIIO.
DopMUpOBATH Cosepuienc | Yétko YMmerT
1eTICBBIC TBYIOT OPOSKTUPYIOT | CIYILIATh APYT
YCTaHOBKH HaBBIKU MapuipyT apyra,
y4eOHOI perieHus perieHus JOCTaTOYHO
JEATEINbHOCTH 3a/1a4 10 3aj1a4, TOYHO U MOJHO
Cucrembl TeMe, 3aKperIsis MOKa3bIBAIOT
25 Al5 paIMOHAIBHBIX IpesenTanms BBIJICJIAIOT | IPOMICHHBIM | CBOKO TOUKY
HEPaBCHCTB TOJIBKO Marepuan 3peHus pu
3Hath 0 CYILIECTBEHH peLICHUH
crocodax VIO 4acTh 3a1aq Pemaror
pelieHus s
CHCTEM peleHus CHCTEMBI
Hepasenctso. HEPABEHCTB. 3amaq N
PannonansHOE YMers pemars DOPMHUPOBAT C I ) JTMHCHHDIX
1 paBHUBATD PHHHMAIOT OPMHPOBAThH
HEPaBCHCTBO. ABOMHBIC HaBbIKH pa3nuyHble | MO3HABaTeNIbH | HABBIKU n
Meron HEPABCHCTBA;PC | cocrapieHus OOBEKTHI: VIO I1eJTb, COCTABICHUS | kpanpaTHBIX
HMHTEPBAJIOB HIaTh CUCTEMBL | 4 rroputma BBIJICTISITh M3 | COXPAHATH €€ | ajaropurMa
Cucremsl PANMOHAIBHBIX | priioHEHNS MHO)KECTBa | MpH BBITIOJTHEHHUS HEPABCHCTB
26 Al6 panroHaTBHBIX HEPaBCHCTB 3a/1aHus, OIVH WIH BBIIIOJIHEHUN 3a/1aHus,
HEPaBEHCTB METOAOM HaBBIKOB HECKOJIBKO 3a1aHUN, HAaBBIKOB
UHTEPBAJIOB. | grionHEeHUs 0OBEKTOB, 4ETKO BBITIOTHEHHUS
TBOPYECKOTO UMEFOIIHX BBITIOJTHSIOT TBOPYECKOTO
3a/1aHusl. obmiue TpeboBaHus 3a/IaHusL.
CBOMCTBa
Pasparounsiii
Cucremsl
27 Al7 PaIMOHAIBHBIX Marepuai 1o
HEPaBCHCTB BApHAHTaM
IIpumenenne BexTopsl, Paznatounsiii | Hayuursca ®opmHpoBaTh VYeranasnu | Camoctostens | O6menuBarore | Iloznakomu
28 r'tl BEKTOPOB K OTepaIiu HaJl MaTepHal o | MPUMEHSThH HaBBIKH aroT HO 1 SHAHUSAMHU TBCSA C
PEIICHHUIO 33149 BEKTOPAMH. BapHaHTaM TEOPETHUYECKUI | COCTABICHUSI OPUYMHHO- | HOPMYIHMPYIOT | MEXKIY oneparysIMu




MaTepuail, aJropuT™Ma CJIEICTBCHH | MTO3HABATEIbH | WICHAMHU CJIOKECHHUA U
W3yYCHHBIA HA | BBIOJIHEHUS BIE CBA3H YIO LIENb U TPYTIIBI IS BBIYATAHUS
MIPEIBITYIIIX 3a/laHus, CTPOUTh MPUHATUSA BEKTOPOB,
ypokKax, Ha HaBbIKOB MapupyT 3QPEKTUBHBIX | YMHOXCHHE
MIPAKTHKE , BBITIOJTHEHHS peleHnst B COBMECTHBIX BEKTOpPA Ha
Hayuntscs TBOPYECKOTO COOTBETCTBUM | pelIeHUI YHCIIO.
MIPUMEHATH 3aJlaHusl. C LIEIIBIO.
CBOWCTBA
JEHCTBUM Haf
BEKTOpaMU Mpu
pelieHnn
KOHKPETHBIX
3a1a4.
DopMUPOBATH CpasuuBarp | Ilpunumarot Ymerot O6patb
HAaBBIKH pasiuYHble | IO3HABAaTeNbH | Ha ceOs
COCTAaBIICHUS 0OBEKTHI: VIO LIENB, nHunatuBy B | IlosHakomu
JexapToBsl JexapToBsl aNropuT™Ma BBIJICTISAT U3 | COXPaHATh €€ OpraHMu3aluu TBCS C
KOOpJMHAThl Ha | KOOpJMHATHI HA BBITTOJIHEHUS MHOXECTBa | MpH COBMECTHOTO MOHSTHEM
29 ri2 IJIOCKOCTH. IJIOCKOCTH. [Ipe3enTanus 3a/1aHHUs, OJIMH WIH BBINIOJIHEHUU JeUCTBUA CpenHsis
Koopaunatsr Koopaunatsl HaBBIKOB HECKOJIBKO 3aJlaHuil, JTUHUS
BEKTOpa BEKTOpa BBITIOJIHEHUS 00BEKTOB, 4ETKO Tpanenuy.
TBOPYECKOTO MMEIOINX BBITIOTHSIOT
3a/1aHusl. obmue TpeboBaHU
CBOMCTBa
Cucremsl 3HaTh 0
30 A18 paIMOHAIBHBIX IIpe3enranus criocobax TTpuHuMatoT Pemmaror
HEPABCHCTB PELLICHI NO3HaBaTEIbH
CHCTEM CUCTEMBI
CucreMsl HepageHnctBo. HEpABEHCTS, Onpenenars YIO LEb, Ymerot O6parb
31 Al19 PalOHAIBHBIX PanmonansHOE VMers pemats DopMHpOBATH OCHOBHYIO M | COXpaHATH €€ Ha ceOst JINHEHUHBIX
HEpPABEHCTB HEPABEHCTBO. MBOTHELE HAaBBIKM aHAIN3a, | BTOPOCTEIIE pH WHULMATHBY B |
MHO0%ecTBO. . COTIOCTaBJICHUS, HHYIO BBITNIOJIHEHUU OpraHH3aluN
Meron HEpaBercTBa,pe CpaBHEHUS HHpOpMAIH 3a/laHHH, COBMECTHOIO | KBaJpPaTHBIX
Cucremsl HWHTEPBAJIOB LHATD CHCTEMbI 10 4ETKO JENUCTBUSA
32 A20 PAIHOHATBHEIX Kaprouku paIoHaNbHBIX BBIIOTHSIOT HEPAaBEHCTB
HEPaBEHCTB HCpaBCHCTB TpeOoBaHMS
METOZ0M
MHTEPBAJIOB
JexapToBsl Hayuutbcs DopMHpOBATH Onpenenars | [IpuanMaior YmMmerot Oparb Hayuurtbcs
HlexapTos! KOOpJMHATHI Ha pemarh HaBBIKM aHaJIM3a, | OCHOBHYIO M | MTO3HABaTeJbH | Ha ceOs
33 ri3 KapTOUYKH . pemars
KOOpJMHATHI Ha MJIOCKOCTH. MIpOoCTEHIINeE COIOCTABJIEHUS, | BTOPOCTENE | YIO LIETb, VHUIMATUBY B
Koopaunatsr TEOMETPUYECKH | CpaBHEHUS HHYIO COXPaHATh €€ | OpraHu3alnu




IUIOCKOCTH. BEKTOpa € 3a/auu , uHpOpMany | Ipu COBMECTHOIO | IpocTeiiiue
OIUpAasCh Ha 10 BBINOJIHEHUU | JIE€HCTBHUSA
Koopnunatsr . reoMeTpuye
panee 3aJaHui,
BEKTOpa H3y4YCHHBIC 94ETKO CKHe
CBOWCTBA BBITIOTHSIOT sanaun
BEKTOPOB, TpeOoBaHuUs '
HaXOAUTh
CPEAHIOI0
JIMHUIO
Tpamnenuu 1mo
3aJaHHbIM
OCHOBAHUSIM
3HaTHL DopMUpOBATH Bribupats IIpoextupyror | Perymupyror Hayuurtscs
HaBBIKU Haunbonee MapHuIpyT COOCTBEHHYIO
(bopmyIbl puipy Y PUMEHSITH
KOODIMHAT CaMOaHaNu3a, 5(QQEKTUBH | NPEOJONICHUS | JIEATENBHOCTD
Dpmyisl BeKTOpa Uepe3 | CAMOKOHTPOIIS bI€ CITOCOOBI | 3aTPYIHEHUI B | MOCPEICTBOM TeopeTH4ec
KOOpAHWHAT KOO IHHATHI perieHus o0y4eHun MUCbMEHHON it
BEKTOpA 4epes €ro KOHIA K 3aJa49u qyepe3 peun
KOOPJAWHATHI BKJIIOUCHHE B Mmarepua,
Hadana, HOBBIC BUIBI .
€ro KOHIa U —_—
o KOOpAUHAT U3yYCHHBIN
[Ipocreiimine Hayasa, JIESITENBHOCTH
KOODIUHAT CEpPCANHBI 1 GOPMBI Ha
34 | Tl4 3a71aun B P I
Cepe bl pe3cHTanus OTpPC3Ka, COTPYIHUYECT IpeELTyIH
K uHaTax JUTAHBI Ba
OOp/HHaTa oTpesKa,
JUTAHBI BEKTOpa, X ypOKax Ha
ACCTOSTHUA
BeKTopa, p IIPAKTHKE.
MEXIY
paccTosHUS
TOYKaMH;
MEXIY
YMETh
TOYKaMU;
IPUMEHATH UX
MIPYU PEMIEHNH
3a1ay
Cucrema Hayuntscs ®opmHpoBaTh BriOupats [Ipoektupyror | Perynupyror Pemaror
Kontpoashasn . MPUMEHSTD HaBBIKH HaunOonee MapupyT COOCTBEHHYIO
padora YPpaBHCHHH. PasyiaTouHbiii TEOpPETHYECKHUH | caMoaHan3a, pdexTUBH | mpeomosicHust | aesrenbHocTh | CHCTCMBI
35 A1 «HepaBeHncerBa | Merompr MATEDHA 110 Marepua, CaMOKOHTPOJIS BIE CIIOCOOBI | 3aTPYJAHEHHH B | HOCPEACTBOM | ppHelHBIX
U CHCTEMbI . sa Hg Hram W3y4YEeHHBIA Ha pereHus 00y4eHuH MUCbMEHHON
HEPaBEHCTB» pCIICHAN p TPEIBITY X 3a/1a91 uepe3 peun u
CHCTEM ypOKax, Ha BKITIOUCHHE B KBaJ[PATHBIX

IIPAKTHUKC

HOBBIC BHUIbI




YpaBHEHHUH. JeSITETIbHOCTH HEPaBEHCTB
u GOpMBI
Pemenue op
COTPYAHUYECT
CHUCTEMBI Ba
ypapHeHHi dopMUpOBaThH Brimensats Brocuth D¢ hekTHBHO Pemraror
LieJIEBbIE KOJIMYECTBE | KOPPEKTUBBHI U | COTPYAHUYAIOT
PaBHOCHUJIBH
OCHOBHLLC 3HATE YCTaHOBKH HHBIE JIOTIONTHEHHUS B | B TpyMIax mpu
36 A2 | nonsrus Mpeserrratus AT OPUTMBL yueOHOM XapaKTEpPUCT | COCTaBJICHHbIE | PELLICHUU bl€
JeSITeIbHOCTH UKU IUTaHBI 3ajadq
METO/0B npeobpas3oB
peleHust 00OBEKTOB,
cucTeM; YMeTh 3aJJaHHbIC aHUS
CIIOBaMH .
IIPY pEeIICHUH ypaBHEHHiA
CHCTEM ®opmHpoBaTh BriOupats Baocuts B Hocrarouno
ypaBHEHHUIA HOTPeOHOCTH OCHOBAHHUSI | pElICHHE CBOU | TOYHO U TOJIHO u
proOpeTeHHs U KPUTEPUHN | KOPPEKTUBBHI MOKAa3bIBAIOT
MIPUMEHATH pHOOp pHUTEP Yy HepaBEHCTB
METOJ MOTHUBALIUU K IS CBOIO TOYKY
nojcTaHoBKM, | Tpoueccy CpaBHEHHS, 3peHus IpU C IByMS
o0yueHHs cepuanuu eIIeHAN
OcHoBHbIE anredpanyecKo Y puanum, p TepeMeHHBI
37 A23 | nousTHs IIpeseHTanust | ro CIOKEHHA U Kaccupuxa 3ajaq
METON UH MH.
00BEKTOB
BBCIICHUA [TpuMeHSOT
HOBOH aIroOpUTM™M
MIEPEMEHHOM MeToa
MOJICTAaHOBK
.
3HaTh: DopMUPOBATH Boigensats u | CpaBHUBATH VYuyarcs Hayunrtscs
CYILIECTBO KeJaHHs chopmynup | cBOH criocod YIpaBIsATh DOBOITE
JIEMMBI O 0CO3HaBATh CBOM | OBATh JeHcTBUS C MOBEICHUEM boBoA
Jlemma o KOJUTMHEAPHBIX | TPYIHOCTH U npobiemy W3BECTHBIM napTHépa- oreparum
KOJIJTMHEAPHBIX BEKTOpax CTPEMHTHCS K X JITOPUTMOM yOexars ero, s
i BEKTOpax TEOPEMBI O MIPEOJOICHUIO CILEHUS KOHTPOJIUPOBa
[Mpocreitue pax, Juddepermmpo p peon ) p poaup
Teopema o . pas3NoKEHUH | TPOSBIATH Tb, BEKTOpaMH C
3a1a9K B BaHHBIH
38 ris pas3ioKeHNH . BEKTOpa 110 CIOCOOHOCTH K KOpPpPEKTHpOBa
pa3aaTouHbIi 3aJJaHHBIMU
KOOpAMHATAX BEKTOpa I10 MaTeDHAL JIBYM CaMOOILICHKE Th U
JBYM p HEKOJUIMHEApH | CBOMX JICHCTBUH, OIIGHUBATH €T0 | KOOpJAWHATA
HEKOJUTMHEAPHBI BIM BEKTOpPaM. | MOCTYITKOB JefcTBUs
MW, peniarb
M BEKTOpaM YMmeTs:

MPOBOJUTH
ornepalnyu Hajl
BEKTOPAMH C

3aaa4u 110

TEMEC




3aJJaHHBIMHU

KOOpAUHAaTaMH
oM
3HaTh ®opMuUpoOBaThH Bri6uparth Bnocuts B Jocrarouno [To3nakomu
YpaBHEHHE OTPeOHOCTH OCHOBAHHMSI | PEIICHHE CBOU | TOYHO U ITOJIHO Thes ©
OKPY>KHOCTH; IproOpeTeHus U KPUTEPUHN | KOPPEKTUBBI MOKa3bIBAIOT
VYpaBHeHue yMeTh MOTHBAIIUHU K IS CBOIO TOUKY MOHSATHEM
OTIpENIeIIATh porecc CpaBHEHHMS 3peHHus Ipu
JIUHHUN Ha YpaBHeHue ben porecey p ’ P P KOOPJIMHATHI
JIMHMH Ha KOOPANHATEHI o0yueHus cepuanuy, pereHun
39 rie6 TUIOCKOCTH. IOCKOCTH. Ipesentauus | UCHTPa 1 KJaccuuka 3ajaq BEKTOpa.
ajnyca OKp- 1207
VYpaBHeHue YpaBHeHue pajiy P H Hayuntscs
OKPY/KHOCTH TH 110 00BEKTOB
OKPY>KHOCTH ypaBHEHHUIO, pemaThb
COCTaBIISITh
3a1a4u 10
ypaBHEHHE
OKp-TH TeMe.
®dopmupoBaTh Breigensats Brocuts DddexTnBHO
eJIeBbIe KOJJMYECTBE | KOPPEKTUBBI U | COTPYAHUYAIOT Pemaror
MeToser YCTaHOBKH HHBIE JIOTIONTHEHHUS B | B TPYyMIaxX Mpu
9 yueOHOM XapaKTEePHUCT | COCTABIICHHBIC | PEIICHUU PaBHOCHJIBEH
40 A24 penieHuii cucrem [Ipesenrtanus 3HAaThb
. JeSITeIbHOCTH UKU TUTaHBI 3ajadq bIE
ypaBHEHUI AITOPUTMBI
Cucrema 00BEKTOB,
METONI0B npeoOpasoB
- 3a/1aHHbIE peoop
5 HICHUS
YPaBHCHHUHU. P CIIOBAMH AHHS
CHCTEM; YMETh
MeTop DopMHpOBATH Boraensats CpaBHHBaTh YMmerT
1IPH pCIICHIN = aBHEHUI
HaBBIKU TOJIBKO CBOIi cr1oco0 npexacrasisate | YP
Mertoast peieHuit cucteM OCO3HAHHOTO CYIIECTBEHH | JICHCTBHUS C KOHKPETHOE
3 JupakTruaeckue ypaBHEHU I 1
41 A25 PEIIEHUH CUCTEM | cpctem BbIOOpa GoJee VIO 4acTb W3BECTHBIM CoZIep)KaHue U
. MaTepuabl MIPUMEHSATH HEeDABECHCTR
ypaBHEHUH MeTON 3 PeKTUBHOTO JUTS aJITOPUTMOM cooluiare ero p
YPaBHCHHUH. criocoba penieHus perieHus B MUCBMEHHOMN ¢ IBYMS
HOACTAROBKH, CIICHHS 3a1a4u dopme Y
Pewenne anreGpamaecko 2 PME. HepeMeHHBI
DopMUPOBATH Briaenurs Onpenenars YcranaBnuBaro p
CHCTEMEL r'O CIIOXKEHHUS U
MeTOz HaBBIKU IJIaBHOE U nocuenoBarena | T U ML
i CIIeHMs 3a7]a4 | CTPYKTYpH BHOCTh CPaBHUBAIOT
ypaBHEHHUH BBEJICHUS p A PYKTYpHUp p Mpuvensior
Mertoast o 0 AJTOPUTMY 0BaTh MPOMEXYTOUH | pa3Hble TOUKH
- HOBOH . - arOpPUTM
42 A26 peuieHuii cuctem IIpe3enranus eDeMEHHOI 3a1aqy BIX JEHCTBUI 3peHus, p
ypaBHEHUIA P ISt HpexIe YeM MeToaa
HOJTyYEHUsI [PUHATE TIONICTAHOBK
KOHEYHOIO OKOHYATEIHHO .
pe3ynbTaTa € peleHne




3HaTh ®dopMUpOBaThH Brimensats Brocuth D PekTHBHO [Tozrakomu
ypaBHEHUE LIeJIEBbIE KOJIMYECTBE | KOPPEKTUBBI U | COTPYAHUYAIOT ThCs
MpSIMOIf; yMETh | yCTAaHOBKU HHBIE JIOTIONTHEHUS B | B TPpyNIax npu
COCTaBIIATh yueOHOM XapaKTEepPHUCT | COCTaBIICHHBIC | PEILICHUN MOHSATHEM
YpaBHEHHE JeSITeIbHOCTH UKU IUTaHBI 3ajadq
. paauyc-
psiMO 00BEKTOB,
YpaBHeHue 3aJJaHHbIE BEKTOD.
YpaBHeHue
43 ri7 . . Ipe3enranus CJI0BaMu
PSAMOM PSAMOM
Hayuurtscs
pemars
3a/1a4 1o
TeMe.
Hayuutbcs DopMUPOBATH Briaensts CpaBHHBATH YMmert Hayuutbcs
chopMyaupoBa | HaBBIKK TOJIBKO CBOIi cr1oco0 MIPECTaBIATh (hOpMYTHPO
Th U OCO3HaHHOTO CYIIECTBEHH | JCHCTBHUS C KOHKPETHOE PMYTHP
JIOKa3bIBATh BbIOOpa Oojee VIO 4acTb W3BECTHBIM CoIEp)KaHue U BaTh U
dhopmyny mist 3¢ (EeKTUBHOTO TS aJITOPUTMOM €000IIaTh €ero OKA3BIBATE
BBIYUCIICHHS crocoba peleHus peleHus B IMCEMEHHO
KOOPJIMHATHI peuieHus 3a/1aqu ¢dopme. thopmyy
CepenuHbI
pelt IE
OTpe3Ka
VYpaBHeHHe BBIYUCIICHUS
YpaBHeHue YpaBHeHue
44 r'is HpsaMon u npsMoit u npsAMoit 1 KOOp/IMHATRI
OKPY/KHOCTH OKPY>KHOCTH OKPY>KHOCTH Cepe/IMHBL
OTpe3Ka,
JUTAHBI
BEKTOpa
paccTosHUs
MEXTY
TOYKaAMH
Mertobl Cucrema JlujaKTHYECK e 3HaTh ®opmHpoBaTh Brigensats CpaBHHBaTh Ymeror Pemarot
45 A27 . YpaBHEHUI. AJITOPUTMBI HaBBIKU TOJIBKO CBOI1 c1moco6 HPEACTABIATh
peLeHnii cUcTeM MaTepHabl . PaBHOCHJIBH
MeToasl METO/I0B OCO3HaHHOTO CYIIECTBEHH | ICHCTBHS C KOHKPETHOE




ypaBHEHUI peLeHuit pelieHus BbIOOpa Gojee VIO 4acThb U3BECTHHIM CoOZIep)KaHue U ble
CUCTEM cucreM; YMeTh | a3 deKkTHBHOTO Ui JITOPUTMOM coo0uiars ero DEOGDAZ0E
YpaBHEHUH. NIpY pelIeHu: | crocoda perieHns perieHns B MUCBMEHHOMN peodp
Pemenue CUCTEM pelieHus 3aJa4u dopme. aHus
CUCTEMBI YpaBHEHUI N
. ypaBHEHUH
ypaBHEHUH MPUMEHSTh
METOJT u
[IOJICTAHOBKH,
HEPaBEHCTB
anreOpanvaecKko
r'O CIOKEHHUS U C IByMS
METOA
MePEMEHHBI
BBEJICHUS
HOBOH MH.
IIEPEMEHHOMN
p [IpumensitoT
aITOPUTM
MeToAa
MOJCTaHOBK
8
Cucremsl 3HaTh, KaK DopMUPOBATH Brraensats Bnocurts Db dexTrBHO
. COCTaBIISITh LieJIEBbIE KOJIMYECTBE | KOPPEKTUBBHI U | COTPYAHUYAIOT
YpaBHEHUH Kak
MaTeMaTH4YeCK | YCTaHOBKHU HHBIE JIOTIONTHEHHUS B | B TPYyMIaxX Mpu
MaTeMaTH4ecKue re MOJIeNn yueOHOM XapaKTEPUCT | COCTABIIEHHBIE | PEIIEHUHU
46 A28 MOeH [pesenrarus peanIbHBIX NEATEIILHOCTU UKU IUTAHBI 3aaa4
cuTyauuii u 00BEKTOB,
peaNbHBIX paborats ¢ 3aJJaHHbIE
. Maremaruuecka COCTaBJICHHOU CIIOBaMH Pewmator
cUTyanui
ST MOJIETIb. MOJIEJIBIO. IPOCThIE
Cucrema YMmers ®dopMupoBaTh Boraensats CpaBHHBaTh YMmerT HEJIMHENHBI
ypaBHEHUH U COCTaBIISITh HaBBIKU TOJIBKO CBOIi cr1oco0 MIPECTaBIATh € CHCTEMBI
CHoco0bI MaTeMaTH4YECK | OCO3HAHHOIO CYLIECTBEHH | JEHCTBHUS C KOHKPETHOE ypaBHEHUI
CreTeMbL pereHuit ne MOJEeNn BBIOOpa OoJiee YIO 4acTh H3BECTHBIM colep>kaHue u JBYX
ypaBHEHH KaK CHUCTEM peanbHbIX 3 PeKTUBHOTO JUTS aITOPUTMOM coo0mare ero | IEPEMEHHBI
aBHEHHUH. CUTyauuil u criocoba eIIeHHUs eIIeHUs B MUCBMEHHOMN X
MaTEMATHYECKHUE M JIMnakTHYECKUE y p p
47 A29 paborath ¢ peleHust 3a1a4u dopme.
MOJIETH MaTepHabl .
COCTaBJICHHOH
peanbHbIX
. MOJIETIBIO;
cuTyanui
MPUBOJIUTD
MPUMEPBI,
mo10MpaTh

ApryMEHTHI,




dbopMyupoBaT

b BBIBOJBI,
3HaTh, KaKk ®opmupoBaTh Breigenuts Onpenenars VYcranaenuBaro | [lozHakomu
COCTaBIIATh HaBbIKU II1aBHOE U mocJezioBaTen | T U Thes C
MaTeMaTH4YeCK | pEUIeHHd 3aJad | CTPYKTypHUp | BHOCTB CPaBHUBAIOT
re MOJENHN 10 AJITOPUTMY 0BaThb MPOMEKYTOYH | pa3HbIe TOUKH | IpaBHIIAMH
€aJIbHBIX 3a7a4 BIX JCUCTBUUI 3peHus . .
P N Ay A p ’ JeHiCcTBUAN
CUTyaluil u JUISL MIPEKIE YeEM
48 19 Pemenue 3agau Tpesenranus | PA0OTaTh HOJTyICHUS HpAHATH Hat
COCTaBJIEHHOMN KOHEYHOT'0 OKOHYAaTEJIbHO
BEKTOPAMH C
MOJIETIBIO. pe3ynbraTta € pelieHue
YmMmeTh 3aJaHHBIMA
COCTaBIIATh
KOOpAHMHATA
MaTeMaTH4YecK
re MOJENHN MH.
€aJIbHBIX
EI/ITyauI/H‘/'I " DopMUPOBATH Boigensate u | CpaBHUBATH VYuyarcs Hayuurtscs
€HUs OpMYJIHPO | CBOI1 criocod aBJIATh
paboTath ¢ yM (bopmysmp o yrp hopmynupo
. | HPAaBCTBEHHO- BaTh JIeHCTBHS C MOBEJIEHUEM
COCTaBJICHHON -
MOJIEITLIO: 3THUYECKOTO npobnemy W3BECTHBIM napTHépa- BaTh
3amau : Ha ’ OIICHWBaHUS aNrOpuTMOM yOexars ero,
MIPUBOIUTH MIOHSTHE
JIBIKECHYE, HA IpHEMepSI yCBaMBaeMOTO perieHns KOHTPOJIMPOBA
9
KOHIEHTPAIHIO CoJlepKaHUS Tb aBHEHUS
HEHTPAIo, mo10MpaTh AIeP ’ yp
Ha MPOLIEHTHI KOPPEKTHPOBa
ApPTYMCHTEI, B 7 JIUHUH Ha
hopmymupoBat
OIIEHMBATh €TO | IUIOCKOCTH,
b BBIBOJIBL; N
JIeHCTBUS
pemartb
49 120 Pemenue 3amau KapTOYKH 3a/la1u Ha
onpeaeIcH!

€ KOOpAWHAT
LEHTpa
OKpPY>KHOCTH
U €ro
paauyca 1o
33JJaHHOMY

YPaBHEHHIO




OKPYKHOCTH

3HaTh, KaK dopmupoBath Brinenuth Onpenensitb VYcraHnaBnuBaro
COCTaBIIATh HaBBIKH IIaBHOE U nociuenosarenl | T U
CHCTGM}’I MaTeMaTH4ECK | PEINEHHMS 3a1a4 | CTPYKTypUp | bHOCTH CPAaBHHBAIOT
YPaBHCHHUH Kak ve MOJIESIA | TIO aJITOPUTMY 0BaTh MPOMEKYTOUH | PasHbIE TOYKU
50 | A3 | MaTeMaTHiecKue IpesenTamms peaNbHbIX 3amady bIX JIEUCTBUN | 3peHwus,
Moznem CUTyanuii u 1S IpEKJIE 9eM
pCaIbHBIX paborarts ¢ TIOJTyYeHHst TIPUHSATH
CUTyalnn COCTaBIIEHHOM KOHEYHOTO OKOHYATEJIBLHO
MOJIEJIBIO. pe3ynbrara € peleHue Pemator
YMeTb IIPOCTBIE
Cucremsl DopMUPOBATH Beraensats CpaBHHBaTh YMmerT pocth
. COCTAaBIISTH . HEJMHEWHBI
ypaBHEHUI Kak Huddepenuupo HABBIKU TOJIBKO CBOI1 c1toco0 MIPEICTABIATh
. MaTeMaTHYECK . € CUCTEMBI
MaTeMaTHYEeCKHe BaHHBIH OCO3HaHHOTO CYLIECTBEHH | JAEHCTBHUSA C KOHKPETHOE "
51 A3l . He MOJICIH ypaBHEHUH
MOJIENN pa3aaTouHbIi cart BbIOOpa Gojee VIO 4acTb W3BECTHBIM COIEp)KaHUe U
BHBIX BYX
peaTbHBIX MaTepual P . 3¢ GEeKTUBHOTO TS aJITOPUTMOM €000IIaTh €ero By
. CocraBienue cUTyauui u . | TIepeMeHHBI
cUTYyauui crocoba peleHus peleHus B IMCEMEHHO
CHUCTEM, paboTarth ¢ X
. | pemenus 3a/1aqu ¢dopme.
pelieHue COCTaBIICHHOM
Cucremsr cHcTeM MOJENBIO;
YPaBHCHHH Kak METOJIaMHU TPHBO/IUTH
MaTeMaTHYeCKHe
52 A32 MOJICTAHOBKH U KapTOUKH IIPUMEPHI,
Mozen CIIOKEHUS noaoupaTh
pCalIbHBIX apryMEHTHI,
CHTyaln dopmyposar
b BBIBOJIBI;
ITo3nakomutec | @OPMUPOBATH Camocrosate | CtaBuTh AprymMeHTupo Pematp
sI C BBIBOJIOM OCO3HaHHOCTb JILHO yueOHyI0 BaTh CBOIO O
ypaBHEHUS CBOMX COCTaBJIATh | 3a/ady Ha TOYKY 3pEHUS,
MPSIMOM. TPYZAHOCTEN U aJITOPUTM OCHOBE CIIOPUTH U TEME.
Hayuurtbcs CTPEMJICHHS K UX | PELICHHs COOTHECEHHsI | OTCTauBaThb
53 21 Pemenne 3anau COCTAaBJISITh NPEOIOJIEHUIO, 3a7a4u TOTO, YTO YK€ | CBOIO
ypaBHEHHE CIOCOOHOCTH K W3BECTHO U MO3HIIUIO
MPSIMOIA TIO CaMOOIICHKE YCBOEHO, U
KOOpAMHATAM CBOUX ACUCTBUH TOTO, YTO
JIByX €€ TOYeK, HEHU3BECTHO.
pemarp 3a1a4u
Konmponwvnan [IpaBuna Paznatounsiii | Hayuurtsca ®opmHpoBaTh Boccranasn | IIpoextupytor | YeranasnuBaro | Hayuutecs
54 22 aboma Nol JICCTBUM Haj MarepHal 1o (hopMynHpoBaT | HOJIOKHUTEIBHOIO | UBAaTh MapupyT TH (OpMyIHPO
P B BEKTOPaMHU C BapHaHTaM b TIpaBUIIa OTHONICHUS K MpeJMETHY | TPEOJIOJICHHs] | CPaBHUBAIOT PMYJIp




«Memoo 3aJaHHbIMU JIeHCTBHI HaL YYEHHIO, 10 3aTPyJHEHUN B | pa3Hble TOUKU BaTh
KOOpAMHATAMH BEKTOPaMHU C ITO3HABATEIHLHOW | CHUTYaIHIO, 00yuYeHUH 3peHHUS,
KoopOunamy MpaBuiIa
(cymma, 3aJaHHBIMHA EeITEIbHOCTH OTHMCAaHHYIO | 4Yepes MPEXKIC YeM
pa3HOCTb, KOOpJIMHATAMU B 3aja4e, BKJIIOUEHUE B MPUHSATH JIEeNCTBUI
YMHO)KEHUE (cymma, BBIJIEJIUTD HOBBIE BHJIBI OKOHYATEJIbHO Ha
BEKTOpa Ha Pa3HOCTb, TOJIBKO NIEATSIILHOCTH | € PeIlIcHUE
YHCII0), TIPpaBUiIa YMHOXXEHUE IJ1aBHOE A | U (hOPMBI BEKTOPAMH C
CHCTBUM Ha, BEKTOpa Ha CIICHMUS COTPYTHHYCCT
A A P p pya 3aJJaHHBIMHA
BEKTOpaMH C YHUCIIO0), 3a/1a9m. Ba
3aJaHHBIMHA BBLIBOJUTD KOOpJIMHATA
KOOpAMHATAMH (hopmymbt .
(cymma, KOOpAMHAT
pa3HOCTb, BEKTOpa 4epe3
YMHO)KEHUE KOOPJIUHATHI
BEKTOpa Ha €ro Havaja u
Y9HUCIIO0), KOHIIa,
KOOPJIMHATHI
CepeIHbBI
OTpe3Ka,
JUTMHBI BEKTOPa
10 €T0
KOOpJIMHATaM U
T.I.
CHETEMBL 3HaTh, KaK DopMUPOBATH Camoctosite | CtaBUThH AprymMeHTupo
COCTaBJIATH O0CO3HAHHOCTh JIBHO y4eOHYyI0 BaTh CBOIO
ypaBHEHUH Kak MaTEeMaTUYECK | CBOMX COCTaBIIAITH | 3aJjady Ha TOUYKY 3pEHUS,
e MOJEIH TPYAHOCTEH U AJITOPUTM OCHOBE CIIOPUTH U
MaTeMaTHYECKHE
55 A33 peaNbHbIX CTPEMJICHUSI K MX | PEIICHUs COOTHECEHUSA OTCTauBaTh
MOJIENHN CUTyanui u MIPEOJIOJICHUIO, 3a71a41 TOTO, YTO YK€ | CBOIO
CocraBnenue
paboTatb ¢ CIIOCOOHOCTH K HW3BECTHO U IMO3ULINIO
peaNbHBIX CHCTEM, .
eLLICHIe JuddepeHunpo | cocTaBleHHOW | CaMOOILIEHKE YCBOCHO, U
CUTyalun pCHCTeM BaHHBIN MOJIETIBIO. CBOMUX JICHCTBUI TOrO, YTO
pa3iaTo4HbIN YMeTh HEU3BECTHO.
METOAMH MarepHuai COCTaBJIATH dopmupoBarh Camocrosre | CraBurh AprymeHTupo
Cucremsl IIOJICTAHOBKH U p PMHP pryMm p
MaTeMaTU4YeCK | OCO3HAHHOCTH JIBHO y4eOHYIO BaTh CBOIO
ABHEHUH KaK CIIOKCHHA
yp e MOJIEIH CBOUX COCTaBIIAATH | 33aJjady Ha TOUYKY 3pEHUS,
56 A34 MATEMATHICCKIE peanbHbIX TPYAHOCTEH U aJITOPUTM OCHOBE CIIOPUTH U
CUTYyaIuil 1 CTPEMJICHHSI K MX | PEIICHUs COOTHECEHUS OTCTanuBaTh
MOACTH paborarts ¢ MIPEOJOJICHUIO, 3a1a4u TOTO, YTO YK€ | CBOIO
peabHbIX COCTaBJICHHON | CIIOCOOHOCTH K HU3BECTHO U MMO3ULIMIO
MOJIETBIO; CaMOOIIEHKE YCBOCHO, U




CUTyalun MPUBOJIUTH CBOUX JIEHCTBUI TOTO, YTO
MIPUMEPBHI, HEU3BECTHO.
nonouparhb
apryMEeHTH,
¢dhopmynupoBaT
b BBIBO/JIBI;
YmMers pemats | DOpMUPOBATH Boccranasn | IIpoexktupyror | YcraHaBiauBaro
3aJa4H, MTOJIOKUTEIBHOTO | MBaTh MapupyT TH
ONMpPAsICh HA | OTHOLICHHS K MPEIMETHY | IIPEONOJICHUS] | CPAaBHHUBAIOT
W3y4EHHBIE YYEHHUIO, 10 3aTPyJHEHUN B | pa3Hble TOUKHU
Konrtpoasnas PasaTOHBL CBOIiCTBa, MO3HABaTEeNbHON | cuTyaumio, | oOydeHUH 3peHus,
57 A35 paGora KonTponbsHas MATeDIAL HO YMETb JESATENBHOCTH ONMCAHHYIO | 4Yepe3 Mpexe YeM
«CucreMsl pabora 52 P OCYILECTBIIATh B 33j1aue, BKJIIOYEHHE B | NIPUHATH
YPaBHEHUID) pHaHTaM caMOaHaIu3 U BBLICTTUTH HOBBIE BU/IBI OKOHYAaTEJIbHO
CaMOKOHTPOJIb, TOJIBKO JIEATENBHOCTH | € PEelICHHE
0606wWwatb un 1aBHOE Ui | M (hopMbl
CUCTEeMATU3NPO peHICHUA COTPYAHHUYECT
BaTb 3HaHWA 3aja4u. Ba
3HaTh DopMHUpPOBATH YMeThb [IpuHumaTh [IposBnAaTe
ofpesiesieHne yCTONUNBOM BBIBOJUTH MO3HaBaTelIbH | TOTOBHOCH K
CHHYCA, MOTHBaLlUH K CJEIICTBUS VIO LIENb U 00CyXICHUIO
KOCHHYCa U aHaJIN3Y, n3 COXPAHATB €€ | pa3HBIX TOUEK
Onpenenenus
Crnyc, Kocumyc, cnmyca, Ta}f)reHca y(l)“J]OB HCCIIEZIOBAaHUIO UMEIOUTNXCS | MpH 3peHus U
T 0° mo 180°, B YCIIOBHH BBITIOJTHEHUN BEIpabOTKe
58 23 TAHTEHE 1 rocuryea, OCHOBHOE 3a/1a9u Y4eOHBIX obmeit
KOTAHTEHC yIia ramrenca u TPUTOHOMETPU JIaHHBIX JIEHCTBUIM MO3ULUHU
ot 0° mo 180° kortaHrenca ot 0 . >
10 180 4eCKOe 4ETKO Hayunrtscs
TOKJECTBO; BBITIOJTHSTH pemrateb
yMETh TpeOoBaHuUs npocreiime
MIPUMEHSATD X MO3HAaBaTebH 3aJ1a4un
IIpY PEILICHUN 0i1 3aaun METOJIOM
3a1a4 DopMUpOBATH Bri6upats [Ipoextupyror | Perynupyrot KOOPJAMHAT.
HaBBIKU Hauboee MapupyT COOCTBEHHYIO
Onpenenenus caMoOaHaJju3a, 3QQEeKTUBH | MPEONONICHHs | JESTENbHOCTh
CuHyc, KOCHHYC, CHHYCa, CaMOKOHTPOJIS b€ CIIOCOOBI | 3aTPYJHEHUH B | MOCPEICTBOM
59 4 TaHTeHC U KOCHHYCa, KapTOwIH perieHns 0o0y4eHun MUCBMEHHON
KOTaHIeHC yTiia TaHTEeHCa U 3aa9u qyepes peun

ot 0° 1o 180°

kortanrenca ot 0

o 180

BKJIIOYEHHE B
HOBBIE BU/IBI
JIeSTENIbHOCTH
1 hopmbl




COTPYIHUYECT
Ba

Onpenenenne ®opmupoBaTh Boccranasn | [Ipoektupyror | YcranaBnuBaro
. MOJIOKUTENFHOTO | MBATh MapupyT TH
YHCIIOBOM
Onpenenenne OTHOUICHUS K IPEIMETHY | IPEONOJICHHUS | CPaBHUBAIOT
byHKIUH. YHCIIOBOM 3nats YUYCHHIO, 10 3aTPyIHEHUH B | pa3Hble TOUKU
HKIIH. MO3HABATEIbHON | CHUTyaluIo o0y4eHun 3peHHs
Oo6macte (18’6 1 OIpeneIeHNne Yauuro, Y P >
J1acTh o JeSITeIbHOCTH ONHCAHHYIO | Yepes MPEeXe YeM
60 A36 [Ipe3enranus 4YHUCIIOBOU y p p [MpumensiroT
OTIpENIeIICHHS, OTIpEICIICHHUS, byHKIIT B 3a71a4e, BKJIIOUCHHE B | MPUHATH
o0macThb Ve BBLJICJIUTH HOBBIE BUBI OKOHUATENbHO | O PCACICHH
obnacTh obnactu € YHUCIIOBOM
3HAYCHUS OTIpe/IeTCHNS 1 TOJIBKO JESTETLHOCTH | € pelleHHe P
3HAYCHUS GbyHKIIIH 0b6IacTH IIaBHOE I | B (POPMBI g 6HaCTI/I’
CIICHUSI COTPYAHUYECT
hyHKIIIN SHATCHUA P Py ompezeneHn
GbyHKIUH. 3aJa4H. Ba
s, obJ1acTu
Onpenenenue YMmetb DopMUpPOBATH Bri6upats [Ipoextupyror | Perynupyrot SHAYCHIS
N HaXOJHUTh HAaBBIKH HaunOonee MapupyT CcOOCTBEHHYIO
YHUCIIOBOM 6 hyHKIIII
Onpenenenne 00macTh camoaHasu3a, 3QQEKTUBH | MPEOAONICHHSI | JESTENbHOCTD o
¢dhyHKIHN. YUCIIOBOM ONPENEICHUA | caMOKOHTPOJISL bl CIIOCOOBI | 3aTPYJHEHUH B | MOCPEICTBOM HOCTp%eHHH
(dhyHKIIN. yHKIMH 1 penieHus oOyueHnH MUCbMEHHON
Oo6nacth o6IaCTS rpaduka
Obnactp 3a7a49u qyepe3 peun
61 A37 KapTOUYKH SHAUCHHS ¢$byHKIUN
oTpe/ieTIeHNs, omnpeseneHus, BKITIOUCHHE B
GbyHKIMN.
o0macTb HOBBIE BUBI
obnacTb
3HAYCHUS JESITETIbHOCTH
3HAUEHUs GbyHKIMN u opmbl
COTpYAHUYECT
(hyHKIUH pyA
Ba
Nwmets DopMUpOBATH Bri6upats [Ipoextupyror | Perynupyrot
NpeJICTaBICHUE | HABBIKU Haunbonee MapupyT COOCTBEHHYIO
0 croco0ax camoaHau3a, 3QQEKTUBH | MpPEOpONieHUs | JAESTENbHOCTD
3ajaHus CaMOKOHTPOJIS bl€ CIIOCOOBI | 3aTPYJHEHUI B | MOCPEICTBOM
Cli0coGaL DyHKIUS. ¢byHKINU: pelIeHus o0y4eHun MACbMEHHOM [Tpumensitor
Crioco0st AHAJIUTUYECKO 3aa9u yepes peun CHOCOOBI
62 A38 3a1aHus [pe3enranus
3aJaHus M, BKIIIOUCHHE B 3aJaHus
(hyHKIUH
byHKIUH rpaduuecKoM, HOBBIE BU/IBI GbyHKIIIN
TaOJIMYHOM, JIESITeTbHOCTH
CJIIOBECHOM. 1 GOpMBI
Ymers COTpYAHUYECT
MPUMEHSTH HX. Ba
Teopema o dopmyna IToznakomutec | @opMHUpPOBATH Anamm3upoB | Beyzensior u Oco3HaBarb IToznakomu
63 25 — s = L apsina: [IpesenTauust | s ¢ MOHATHEM MOJIOKUTENBHOTO | aTh 3a/ady, | OCO3HAIOT TO, | KayecTBO U TBCS C
Ha 2 ’ CHHYCAa, OTHOIICHUS K BBLIIEJISIS YTO YCBOCHO M | YPOBEHb TIOHSITHEM




TpEeyroJbHUKA

3afa4u Ha
BbluMCNeHue
naouaau

KOCHHYCA,
TaHTeHca U
KOTaHreHca A
yrioB ot 0° 1o
180°.
Hayuutbcs
¢dhopmynrpoBar
b ¥ 1OKa3bIBATh
OCHOBHOE
TPUTOHOMETPH
YEeCKOe
TOXIIECTBO,
BBIBOJIUTD
dbopMynb 1St
BBIYUCIICHUS
KOOpAHMHAT
TOYKH U
thopmymbr
[IPUBEACHUS

YYICHHIO,
MO3HaBaTeJILHOMI
NEeATEILHOCTU

TJIaBHOC

1o emé
MOJUIEYKaT
YCBOCHHUIO,

YCBOCHHHI.

CHHYCA,
KOCHHYCa,
TaHreHca u
KOTaHIeHca
JUISL YTIIOB
ot 00 no
1800.

64

126

Teopema

CHUHYCOB

Teopema
CHHYCOB

[Ipe3enranus

Hayuutscs
BBIBOJIUTD
hopmysL,
CBSI3BIBAIOIINE
CHUHYC,
KOCHHYC,
TaHIeHC,
KOTaHTeHC
OZIHOTO U TOTO
xKe yria,
pemiaTh 3a1a4u
0 TeMe. 3HaTh
(hopMyIMpOBKY
TEOPEMBI
CHHYCOB, YMETh
JOK-Th
TEOpeMy U
MIPUMEHSTh TIPU
pELICHHUH 3-4

DopMUPOBATH
YCTOMYUBOM
MOTHUBALUU K
npoOieMHO-
ITOMCKOBOM
JeATEIbHOCTH

Boccranasn
HNBAaTh
MpeIMETHY
0
CUTYaIIHIO,
OTICaHHYIO
B 3aj1a4e,
BBIJICIIUTH
TOJIBKO
[JIABHOE ISt
peurenus
3aJ1a4Hu.

Cnanuarot cBoit
crmoco0
IEHCTBHA C
3TaIOHOM

YMmeror
CIylmaTh U
CJIBITIATE IPYT
Apyra,
JIOCTaTOYHO
II0JIHO X TOYHO
BEIPaXaroT
CBOU MBICJIN

Pemats
3a/1a4u 110
TEME

65

A39

Crioco0Bbl

3agaHusd

DyHKIMS.

Crioco0bl

IIpe3enranus

3HaTh CII0COOBI
3a7aHus

GyHKIMIA

®opmHpoBaTh
HaBbIKH
camMoaHaJu3a,

Bribupats
Hauboee
3¢ heKTUBH

[Ipoektupyror
MapupyT
IIPEOJIOIEHUS

Perynupyrot
CcOOCTBEHHYIO
JIeITENbHOCTh

[IpumensroT
CII0CO0bI
3aJ1aHus




byHKIUH 3a/1aHus CaMOKOHTPOJIS b€ CIIOCOOBI | 3aTPYJHEHU B | MOCPECTBOM GbyHKIIMH
pemieHus o0y4eHun MUCHMEHHON
dhyHKIIUN
3aa4u qyepes peun
BKITIOUCHHE B
HOBBIE BUJIBI
JIeATENIbHOCTH
1 GOpMBI
COTPYIHUYECT
Ba
®opmMupoBaTh Boccranasn | Cnuuarot cBoit | YMeroT [IpumensitoT
LieJIeBbIe VBaTh cnoco6 CITyIIaTh U CBOICTBa
Ob6macTh 3Hars : YCTaHOBKH MpeaIMeTHY | JeHCTBHA C CIBIIATE APYT | (QyHKIUH:
o0macThb yueOHOM 10 3TallOHOM apyra, MOHOTOHHOC
oTpeeNeHNs 1
CroiicTEo OTIpesieNIeHNs U | JesITeIbHOCTU CUTYaIHIO, JIOCTaTOYHO Tb,
MHO>KECTBO MHO>KECTBO OTIFICAHHYTO MIOJTHO ¥ TOYHO | HamOoIbIee
66 A40 [pe3enTanus .
hyHKIIIN . 3HAYCHUH. B 3aj1aue, BEIPaXKArOT u
3HAYEHU.
YmeTb BBLICTTUTH CBOM MBICITU HauMEHbIIIE
MOHOTOHHOCTSb. :OIpeaeNATh TOJIBKO € 3Ha4YeHus
MOHOTOHHOCTD IJIaBHOE IS HKIIAN
[IpomexyTKH d A (ysxumm,
(GyHKIMIA, pelIeHus OTrpaHUYEeHH
3HAaKOIOCTOSHCT MIPOMEXYTKH 3aJ1auu. OCTb,
sa 3HAKOIIOCTOSHC BEITYKIIOCTh
CBoiicTBO TBa u
67 A41
GbyHKIIN HEINpPepPHIBHO
CTb.
Hayuutscs ®opmHpoBaTh Beigensats ®opmupoBats | YcTaHaBIMBAIO
BBIBOJIUTE HAaBBIKY aHajin3a, | 000OMIEHHEI | OCO3HAHHOCTL | T U
hopmymny TBOPYECKOH W CMBICI U | CBOHX CPaBHUBAIOT
OCHOBHOTO WHUIMATUBHOCTH | (popManbHy | TPyZHOCTEH M | pa3HbIC TOUKH
TPUTOHOMETPH | W aKTUBHOCTH 10 CTpeMJICHHUS K | 3peHwus,
YECKOTro CTPYKTYpPY ux MIpexIe YeM
TOXJ/IECTBA, 3a/1a9u MPEOIOJICHUIO, | TTPUHATH
Teopema Teopema N Pematp
MpocTenTIme CMOCOOHOCTH | OKOHYATEIIHHO
68 127 Kaproukn 3aa4M 10
KOCHHYCOB KOCHHYCOB (hopmymbt K CaMOOILIEHKE | € pelIeHne Tene
MIPUBEICHUS, CBOHX
ONPENEIATh IEeUCTBUHI
3HAYECHHE
TPUTOHOMETPH
YECKUX

(dbyHKIMHA 1715
yrioB ot 0° 1o




180°mo

3aJaHHBIM
3HAUCHUAM
YIJIOB.
Hayuutbcs DopMUpOBATH YMeTs OnenuBarb PasBuBars
(hopMynHpoOBaT | TOJOKUTEIBHOTO | BHIBOIUTH JOCTUTHYTHIH | yMEHHE 3HaTh
Coortaomienre | COOTHOIMEHME b ¥ IOKa3bIBaTh | OTHOLICHUS K CIIEACTBUS pe3ynbrar HUHTErpUpOBaT bopmyy
TEOpeMy o YUCHHIO, u3 bCS B TPYIIITY
MCEXIY Mexnay IJIoIIa JKeJaHus HMEIOIINXCS CBEPCTHUKOB U TLIOMATH
TPEyroJbHH
69 28 CTOPOHAMH CTOPOHAMH TPEyroJIbHUKA. | IpuoOpeTarh B YCJIOBUH CTPOUTH a.
3Hath hopMylly | HOBbIE 3HAHMS, 3a1a4u MIPOLYKTUBHOE
TIIaMH TJIaMU . Hayuutscs
y y TUTOIIAH YMEHHUS JAaHHBIX B3aWMOJICHCTB pemats
TPEYTOJIbHUKA. ue co
TpeyroinbHuKal | TpeyroibHUKa peyT 3a/1a4H 10
Hayuurtbcs CBEPCTHUKAMHU Tene
pemarp 3aaa4n Y B3POCIIBIMH
0 TEME.
3HaTsh : DopMHUpPOBATH Brioensats Bnocuts DddexTnBHO [Ipumensitor
o0nacTb HAaBBIKM aHAJIM3a, | KOMTUYECTBE | KOPPEKTHBBI U | COTPYIHHYAIOT | CBOMCTBa
OTIPE/ICNICHHS U | TBOPYECKON HHBIE JIOTIONTHEHUS B | B TpyNmax npu | QyHKOmu:
MHOY€ECTBO WHHULMATUBHOCTHU | XapaKTEPHUCT | COCTABJICHHBIC | PEIICHUH MOHOTOHHOC
Obnacte 3HAYCHUH. U aKTHBHOCTHU UKU TUTaHBI 3ajadq Tb,
OTIpEICTICHUS U MOHOTOHHOCTB 0OBEKTOB, HauOoJbIICe
N MHOX€ECTBO [TpomexyTku 3a7laHHBIC u
CaoiicTBO o
70 AdD 3HAYEHUI. KanTouki 3HAKOIIOCTOSIHC CJIOBaMH HanMEHbIIIE
GbyHKIIN MOHOTOHHOCTB. p TBa € 3HaYCHHUs
[IpomexyTku YMmeTs: ¢byHKINH,
3HAKOIIOCTOSHCT MIPUMEHSTh OrpaHUYEHH
Ba CBOWCTBa OCTBb,
(byHKIHI BBIMYKJIOCTh
U
HENPEPHIBHO
CTb.
Onpenenenue YmMmeTs: ®opmMHpOBaTH Brigensats Baocuts Db dexTrBHO [IpumensroT
YETHOU U MPUMEHSTD LieJIeBbIE KOJIMYECTBE | KOPPEKTUBHI M | COTPYAHUYAIOT MIOHSATHE
Hernbie u HEYEeTHOMN ANITOPUTM YCTaHOBKH HHBIC JIOTIOJIHEHUS B | B TPYIIIAX IPH | YETHOU H
71 A3 HeueTHBIE byHKIHY. TpeseHTanys UCCIIeIOBaHUsl | y4eOHOMU XapaKTEepPHCT | COCTABIIEHHBIC | PEIICHUN HEYETHOM
[IpaBuna (yHKUMU HA | JESITEIbHOCTH UKH TUTaHBI 3ajaq ¢$byHKUIMH,
dynKiK UCCIIEIOBaHUS YETHOCTh U O0OBEKTOB, aNTOPUTM
YETHOU U CTPOUTH 3aJJaHHbIC HCCIIeI0BaH
HEYETHON rpaduKu CJIOBAaMH ust QYHKIUH




GbyHKIMH YETHBIX U ®opmMupoBaTh YmeTb CocTaBisTh [TposiBnsATH Ha 4YE€THOCTH
HEYETHBIX HAaBBIKOB BBIBOJIUTH IJIaH U TOTOBHOCTb K u
Yermmie u byHKUM. OpraHH3alNN CJIEJICTBUS nocyuenoBaTen | 0OCYKACHUIO HEYETHOCTb.
aHanu3a cBoei u3 BHOCTH a3HBIX TOYEK
72 Ad4 HEYETHBIC N . p
JEATEIbHOCTH MMEIOIIMXCS | IEUCTBUI 3pEHHUs U
dhyHKIIUH
B YCIIOBUU BbIpaboTKe
3aJa49u o0meit
JTAHHBIX MO3ULIAN
Hayuutbcs ®opmMupoBaTh YmMmeTh Ornpenensrsb Ymeror
¢dbopMynrpoBaT | YyCTOHUMBOH 3aMEHATh MocCJIeZIoBaTeN | MEepPEeBOANUTH 3HaTE
b ¥ JIOKa3bIBaTh | MOTUBAIMH K TEPMUHBI BHOCTH KOH(JIUKTHYIO bopmys
TEOPEMBI H3YYCHUIO U ONpPEIEICHN | MPOMEXYTOUH | CUTYallHIO B pMYILY
CootHoleHne o o N TIoIIa N
CHUHYCOB U 3aKpETIIICHUIO SIMH BIX ACUCTBUH | JOTMYECKUM
MEXKIY TPEYroJbHU
KOCHHYCOB, HOBOTO JUTS TUTaH U
73 129 CTOPOHAMHU U , Ka.
MPOBOAUTH MOJTYYCHUS paspemarot €&
yriiamu Hayuurtscs
JI0Ka3aTeNbCTB KOHEYHOTO KaK 3aja4y
TpEeyroiIbHHUKa2 pemars
0 TEOpeMBI U pe3ynbTaTta Yyepes aHaIu3
N N 3a/1a4u 1O
MIPUMEHATD €€ yCIIOBUH
TeMe
[pYU pEIIEHUN
3aJ1a4
Hayuutscs DopMUPOBATH YMeTs CocraBnartp IIposBiATh
BBIBOJIUTH HaBBIKOB BBIBOJIUTH IJIaH U TOTOBHOCTb K
Hayuurtscs
TEOPEMBI OpraHu3aluu CIIEACTBUS mocezioBaTen | 00CYKICHUIO
CHUHYCOB H aHanM3a CBOei u3 BHOCTH pa3HBIX TOUEK | pemiaTh
KOCUHYCOB. JNESITEIILHOCTH HMEIOIIUXCH | JeNCTBUHI 3pEHUs U 3A7a9H 110
Pewenue [To3nakomMuTHC B YCIIOBUU BEIpa0OTKE
74 30 TPEYTrOJIbHHUKOB. sl ¥ BBIBOJIUTH 3aa9u o0mieit TEeMe.
WzmepurensHble OpPMYJIBI JIIS AHHBIX TTO3ULIH
p (bopnymbi 1 A H OcBauBaTh
paboThI BBIYUCIICHUS
- CHOCOOBI
pelieHus
napaiesniorpam
TPEYroJIbHU
ma. Hayuurtbcs OB
peuarb 3a1a4u )
10 TEME.
YwMmetb pemiats | @opMUPOBATH Boccranasn | IIpoextupyror | YcTaHaBiuBaro
3aJa4H, MIOJIOKUTEIBHOTO | UBaTh MapupyT TH
Ipomexyrouna | KonTposbHas Pa3znaTounsrit OMHpasiCh HA | OTHOLIEHMS K MPEIMETHY | IPEONOJICHUS. | CPABHHUBAIOT
75 A45 sl KOHTPOJILHasA aGota Marepual 1o HA3Y4YEHHbIE YYEHHIO, 10 3aTPYIHEHUN B | pa3HbIE TOUKU
paGora p BapHaHTaM CBOICTBA, [I03HABaTEIbHON | CHUTYyalHIo, 00y4eHuu 3peHus,
YMETH JIESATENIBHOCTH ONMCAHHYIO | 4epes MIPEKIE UeM
OCYIIECTBIISTh B 3aj1aue, BKJIIOYEHHE B | IPUHATH




caMOaHaJIu3 U BBIJICJIUTh HOBBIE BUIbI OKOHYATEJIbHO
CaMOKOHTPOJIb, TOJIBKO JESITETIbHOCTH | € pellieHue
0606wWwatb u 1aBHOE Ui | ¥ (hopMBbl
CUCTEMaTU3NPO peleHus COTPYAHUYECT
BaTb 3HAHMA 3aJa4H. Ba
3HaTh 0 DopMUpOBATH Beraensts Bnocurs Db dexTrBHO
MOHATUH LieJIeBbIe KOJTMYECTBE | KOPPEKTUBHI U | COTPYIHUYAIOT
CTETIEHHOMN CTaHOBKHU HHbIE OTIOJIHEHHUS B | B IpyMIax mpu
Dyt y= (1 byHKIMU ¢ yqe6H0ﬁ XapaKTEpUCT f:IOCTaBneHHLIe el?l}éHI/II/I P
76 A46 N), ux cBoiicTBa IIpe3enranus y y paKtep p
HaTYpalbHBIM | AEATEIbHOCTH UKH TIJTaHbI 3a1a4y
u rpaduknl
IOKa3aTeJIeM, O 00BEKTOB,
CBOMCTBAxX U 3aJJaHHbIE
DyHKINY BUJA
rpaguke CJIOBaMH
y=x",neZ, n>0, GyHKIHH. ®opmMupOBaTh VMmeTh CocrasisTh [IposiBIsTE
Ymets HAaBBIKOB BBIBOIIUTH IUIaH U TOTOBHOCTH K
n OINIPENENATL | OpraHU3aluu CJIEJICTBUS HocenoBaTen | 00CYKACHUIO
Oyuxiws y=x (N .
. rpaduku aHaJIu3a CBOeH u3 BHOCTH Pa3HBIX TOYEK
77 A47 N), ux cBoiicTBa o o .
1 rpadun 2 ¢byHKUUMi ¢ JeSITeIbHOCTH UMEIOIUXCS | AeHCTBUN 3peHus U
p YETHBIM U B YCJIOBUH BBIPa0OOTKE
HEYETHBIM 3aa41 ooen
TOKa3aTeJIeM. JAHHBIX MO3ULIUI
Hayuutbcs DopMUPOBATH Briaensats CraButh WNurepecyrorc | Hayuutbes
pemiathb HaBBIKOB pa0oThl | popmanpHy | yaeOHYyIO S Iy )KAM CLIATE
TPEYTOJBHUKH | 110 aJITOPUTMY 10 3ajady Ha MHEHHUEM U p
Perternie 0 IBYM CTPYKTYpY OCHOBE BBICKA3bIBATh | 3a/a4H IO
CTOpOHAM U 3a1a4u COOTHECEHHMsI | CBOE
TPEYTrOJIbHHUKOB. TEeMe.
78 31 YTOJI MEXKTY TOTO, UTO YK€
W3meputensHbie
AGOTh 2 HUMH, 110 W3BECTHO U OcBauBaTh
P [Ipesenranust | CTOPOHE U YCBOEHO, U C0CcO0bI
Pemenne MPHIEKALUM K TOTO, YTO peneHus
TPEYTOJIbHHUKOB. He# yriam, 1o HEU3BECTHO. TPEYTOoNbHU
N3mepurenbHbie YeprexxHble TpEM CTOPOHAM KOB.
paboThI Hayuutscs ®opmHpoBaTh Beigensats IIpensocxuma | Ymeror ITo3znakomu
UHCTPYMEHTHl | OPMYJIHPOBAT | HABBIKH aHAIIN3a, | OOBEKTHI U 10T BPEMEHHBIE | CIyIIaTh U TBCS C
Pewrenie b ¥ JIOKa3bIBaTh | COMOCTABJIEHUS, | MPOIECCHI C | XapaKTEPUCTH | CIBIMIATH APYT | METOJaMHU
TEOPEMBI CpaBHEHHUS TOYKH K1 apyra, HU3MEpPUTEIH
TPEYTOJIHHHUKOB.
79 32 CHHYCOB H 3peHus JTIOCTVIKEHUS JIOCTaTOYHO HBIX paboT
WzmepurensHble
aGoTh 3 KOCHHYCOB, LIEJI0TO | pesynbrara MTOJTHO ¥ TOYHO Ha
p dbopmyny amnst qacTen (oTBE4alOT Ha | BBIPAXKAIOT MECTHOCTH.
BBIYUCIICHUS BOIPOC «KOTJa | CBOM MBICIIH Hayuutscs
ionaaen Oymer peniarhb




TPEYTOJIbHUKA pe3yasTaTr?» 3aJ1a4H 110
u TeMe
napajiesorpam
Ma.
ITozHakoMHUTBC
sL ¢ METOIaMu
HM3MEPHUTETbHBI
X paboT Ha
MECTHOCTH.
DopMUpOBATH Beraensats Bnocurs Db dexTrBHO
N LieJIeBbIe KOJTMYECTBE | KOPPEKTUBHI U | COTPYIHUYAIOT
Pynxmms y=x" (n YCTaHOBKH HHBIC JIOTIOJIHCHUS B | B TPYIIax MpH
80 A48 N), nx CBOiicTBa yueOHOM XapaKTEPUCT | COCTABIIEHHBIE | PEIIEHUU
b
3HaTE o JIeSTeNIbHOCTH WKH TIJTaHbI 3a1a4y
HaTh
¥ rpaduky 3 o 00BEKTOB,
MIOHITHU
. 3aJlaHHbIE
CTETIeHHOHN
(DyHK- 1M ¢ CII0OBaMU
or yI/ILIaTL;J]bHBI DopMUPOBATH Beraensats CraButh NHrepecyrorc
p HaBBIKOB pa0oThl | popmanpHy | yaeOHYyIO S Iy )KAM
n M LIEJIBIM TTOKa
OyHKIHA y=X SATeNeM. O 0 aJITOPUTMY 10 3ajady Ha MHEHHUEM U
(n N), nx CBOﬁCTBa;( u CTPYKTYpPY OCHOBE BBICKa3bIBATh
b .
81 A49 5 TIpesenTanus rpadKe 3aa4u COOTHECEHMS CBOE
CBOICTBa U OyHKIMH BUAA TOTO, 4TO YK€
n (GyHKITHH.
y=x", heZ, n>0, HW3BECTHO U
rpaduku 4 YmeTs CBOGHO. I
OIIPEACIIATD y ’
rpadmKu TOTO, 4TO
by ¢ HEU3BECTHO.
H}e]THI)IM " DopMUPOBATH Brraensats IIpenBocxuma | Ymeror
HEUCTHBIM HaBBIKM aHaJM3a, | OOBEKTHI U 10T BPEMEHHBIE | CIyIIaTh U
B —— COTIOCTABJIEHUS, | MPOLECCHI C | XapaKTEPUCTH | CJIBILATH JPYT
®dyukius y=x " CpaBHEHUS TOYKHU KH Jipyra
M LIEIBIM ’
n N), ux YeprexHbie 3pCHUA OCTHIKCHHUS OCTaTOYHO
82 A50 L7 HOKa3aTeseM. P A a
CBOICTBa U HHCTPYMEHTBI L[EJI0T0 U pe3ynbraTta MIOJTHO U TOYHO
rpaduKu 5 yacTei (oTBewaroT Ha | BBIpAXKAIOT
BOIIPOC «KOTZIa | CBOM MBICIH
Oyzmer
pe3yabrar?y
VIOl MexT Yron mexnay 3nare nonarue | ®opMupoBaTh Boccranasn | IIpoexruposar | IIposBisATs 3Hath
83 33 y BEKTOPAMHU. Mpeserrams yTila MEXTy HaBbIKH VBaTh b MapuIpyT TOTOBHOCTH HOHSTHE
BEKTOPAMHU. Onepauuu Hax P BEKTOpPaMHU. COCTAaBJICHUS MpPEIMETHY | IPEOOJICHUST | J€KBaTHO
BEKTOPaMHU: Hayuntscs aJIropuT™Ma 10 3aTpyJHEHHI B | pearnpoBaTh




Omneparu Hax CKaJIsIpHOE (dbopMynmupoBaT | BBHIOJTHEHHS CUTyalluio, | oOydeHHH Ha HYXIIbI yTJia MeXIy
MPOM3BEICHHE b ONpENeNICHNE | 3aJaHus ONMCAHHYIO | yepe3 1754
BEKTOpPaMHU: p p ’ y p APYIHX, BEKTOPaMH.
CKaJISIPHOTO HaBBIKOB B 3a/1a4e, BKJIFOYCHHE B | OKa3bIBaTh
CKaJISIpHOE MPOU3BE/ICHHS | BBIMOJHECHUS BBIJICTIHTh HOBBIC BH/IbI MOMOIIb U Hayuutbcs
BEKTOPOB, TBOPYECKOTO TOJIEKO JEATEIBHOCTH | SMOIMOHAIIBHY
MPOU3BE/ICHHE bopmyampo
pemiaTh 3a7a4un | 3aJlaHusl. DIaBHOE Ui | U GOPMBI 10 TIOJIICPIKKY
0 TEME. peLIeHust COTPYIHHMYECT | mapTHEpam BaTh
3a/1a49. Ba
OIpe/IeICHH
e
CKaJISIPHOTO
MPOU3BE/ICH
ust
BEKTOPOB.
3HaTb ®opmHpoBaTh BriOupats Oco3HaBatb YcranaBnusato | [losHakomu
onpegeneHve | MOTpeOHOCTU BUJ camoro cebs T Thes €O
CKaNAPHOro NpUOOpETEHHUS rpaduuecko | Kak JIOBEPUTENIbHBI
npousseseHus | MOTHBALMH K i Mozeny, JBIDKYIIYIO € OTHOIICHHS | CBOICTBaMHU
nporece aJIeKBaTHOM | CHIIy CBOETO
BEKTOPOB, g M M CKaJISIPHOTO
YMeTb 00y4eHuUs BBIJICJICHHBI | Hay4YCHUS,
— M CBOIO NPOM3BEICH
CkansipHoe CMBICJIOBBIM | CIOCOOHOCTB K
CKanapHoe ust
Ckamsipaoe eIMHALIAM MOOWIH3aLUH
NpOU3Be/ICHHE npousseaeHue
NPOM3BE/ICHHE CHI U BEKTOPOB.
84 134 ITpesenTaums | Hayunthes
BEKTOPOB B BEKTOPOB B SHEPIHH,
(dbopmynupoBar Hayuutbcs
KOOpMHATaX BOJIEBOMY
KOOpAMHATaX b U JIOKa3bIBaTh
YCUIIHIO- K pemiath
TeopemMy o
BEIOODY B
CKaJISIPHOM 3a]]a4uu 110
CHUTYaIllu
MPOU3BEICHUN
MOTHBAI[MOHH Teme
BYX BEKTOPOB
By P oro
B KOOp/IMHATaX
P ’ KOH(QIIHKTA, K
peuIaTh 3a1aun
HPEOI0TICHUIO
0 TEME. =
HPENsSITCTBUI
-n
OyHKums y=X 3Hath 0 ®opmupoBars | Boccranasn | Ilpoektuposar |  IIposBiusTs
85 A51 (n N), ux OyHKIMH BUAA HOHATHH HaBBIKH WBaTh b MapupyT TOTOBHOCTh
b v
y=x", neZ, n>0, CTCTICHHOU COCTaBIICHUS NpEeIMETHY | HPEOJONICHUS aJIeKBaTHO
CBOUCTBA U yHK- mim ¢ aJIropuT™Ma 10 3aTPYIHEHH B | pearupoBaTh




rpaduku 1

86

AS2

®dynknug y=x

(n N), ux
CBOMCTBA U

rpaduku 2

OTPHUIATEIHHBI
M IIEJIBIM TTOKa
3aTrelem, o
CBOICTBax U
rpaduke
¢dbyHKUINU.
Ymetp
OTIPEIETISITh
rpaduku
¢byHKIMi ¢
YETHBIM U
HEYETHBIM
OTPUIIATCIHHBI
M IETTBIM
TOKa3areneM

JnmakTudeckue
MaTepuabl

3Hatb 0
MOHATUH
CTEIIEHHOM
(hyHK- 1TMH C
OTpHLIATEIBHBI
M IIETIBIM TTOKa
3aTeneM, o
CBOICTBaxX U
rpaduke
(byHKIHIH.
YmMmeTh
OTIPEIEIISATh
rpaduKu
dhyHKIIMI ¢
YETHBIM U
HEYETHBIM
OTpPHUIIATEIILHBI
M IIEJIBIM
rokasaresueM

BBITTOJTHEHUS
3aJ]aHus,
HABBIKOB

BBIMOITHCHHUS

TBOPUYECKOTO
3a/laHusl.

CHUTYAIHIO,
OTICaHHYIO
B 3ajJ1a4ue,
BBIJICTUTh
TOJBKO
TJIAaBHOE IS
perieHus
3a1a4qu.

00yuYeHHH
qepes
BKJIFOYCHHE B
HOBBIC BHJIbI
JeATeTbHOCTH
1 GopMBI
COTPYAHUYECT
Ba

Ha HYK b
IpyTHUX,
OKa3bIBaTh
MIOMOIIb U
SMOLMOHAIIBHY
10 MIOAJIEPKKY
napTHépam

87

AS3

DyHKIUA y= Vx,

€€ CBOICTBO U
rpaduk

OyHKIHA ):3\/x
, €€ CBOICTBa U

rpaduk

[Ipe3enTtanus

3HaTh CBOMCTBA
1 Tpadux
GyHKIHH,
YMETh CTPOUTH
rpaduk
GyHKIHH,

DopMHpOBATH
HaBBIKOB PaOOTHI
10 AJITOPUTMY

Brigensats
¢dopmanbHy
0

CTPYKTYpYy
3a1a41

CraBuTth
y4eOHYyI0
3ajiauy Ha
OCHOBE
COOTHECEHUS
TOTO, YTO yKe
HM3BECTHO U

HNHrepecyrorc
S 9y XKUM
MHEHHUEM U
BBICKA3bIBATH
CBOE




YCBOEHO, U

TOTO, YTO
HEU3BECTHO.
Hayuutbcs DopMUpOBATH Bribupats IIpenBocxuma | IIposBusaTs
Koumponvnasn (dbopmynupoBaTr | yMeHHUS 3HAKO- 10T BpEMEHHBIE | YBaKUTEIHHOE
paooma Ne 2 b ¥ IOKa3bIBaTh | KOHTPOJUPOBATh | CUMBOJIMYEC | XapaKTEPUCTH | OTHOILICHHE K
«Coommnowenue Pasnarounsii | TCOPEMY © rpouecc u KHe KH napTHEPaM,
88 I35 MedxHcoy KonTponbsHas vatepan o | CK&PIPHOM pe3ynbrar cpencTaa JOCTHKEHUS BHUMAaHHUE K
cmoponamu u pabota Ba I/II)aHTaM MIPOU3BEICHUN | AEATEIbHOCTH IS pe3ynbrara JMYHOCTH
yanamu p JIBYX BEKTOpPOB noctpoeHus | (OTBEYAIOT HA | APYroro,
mpey201bHUKa» B KOOpJIMHATax, MOJIENH BONPOC «KOTJa | aJeKBaTHOE TosHaKomu
pemars 3aaa4n Oyner MEXIIMYHOCTH ThCS CO
10 TEME. pe3ynsTar?» 0€ BOCIIpUSITHE o
CBOHCTBaMU
3HaTh U DopMUPOBATH Berpaxars CocraBnartp OnuceIBaoT CKATSIDHOLO
(opMyIHpOBaT | HABBIKH aHAJIN3A, | CMBICI IUIaH U coiep)KaHue . om?seneﬂ
b OIIpPEICTICHUE | TBOPUYECKOM CUTyaLluH MOCTIeIOBaTeN | COBEpIIAEMbIX P st
CKaJISIPHOTO WHUIMATUBHOCTU | Pa3IMYHBIM | BHOCTD JIeHCTBHI ¢ BEKTODOR
MIPOU3BENACHUS U aKTUBHOCTH "u neicTBUH. JIGNING) POB.
Hayuurtscs
BEKTOPOB. cpeacTBaMU OpHUEHTALNH
IIpaBunbHBIE IIpaBunbHBIE pewars
Hayuutbes (pucyHku, MpeaIMeTHO-
MHOT'OYT'OJIbHUKH | MHOT'OYTOJIbHUK . 3a1a4u 10
(dhopmynupoBar CXEMBI, MIpaKTHYECKOM
89 136 . JnuHa u. JlnuHa [Ipesenranus . TeMe
b ¥ IOKa3bIBATh CHUMBOJIBL, WIIN IpYTOoH
OKPYKHOCTH OKPYKHOCTH
TEOpeMy O 3HAKN) JESITETBHOCTH.
CKaJISIPHOM
MIPOM3BECHUH
IBYX BEKTOPOB
B KOOpJIMHATAX,
pemiaTh 3a1a4u
10 TEME.
Nwmets ®opmHpoBaTh Beigensats CraButh Wnrepecyrorc | Ilpumenstor
Oynkims y=3, UepTexHble NpeJICTaBIeHUE | HABBIKOB PaboThl | popMasibHy | yueOHYIO S 9y KUM oTpesieNIeHH
90 A54 ee CBOWCTBO H areTovmeny | © KYOHUEC- KOM | 110 anropurMy 10 3a/a4y Ha MHEHHEM H e QpyHKIHUH
rpadux J py KOpHE, 0 CTPYKTYpY OCHOBE BBICKA3bIBATh KyOudeckor
=3 . ..
DyHKIHs y="NX BBIYHCIICHHN 3aj1a4u COOTHECEHHs | CBOE 0 KOpHs, e€
3 . ) .
Oyukius y=V/X, |, ee cBoiicTsa 1 3Haye- HUS U3 TOTO, 4TO YK€ CBOMCTBa
91 AS5S ee CBOLCTBO U KyOHUYECKOTO H3BECTHO H npu
rpaduk rpaguk JlunakTuyeckue | KOpHS. YMETh YCBOEHO, U HOCTPOEHUU
CTPOUTH TOTO, 4TO rpaduka
3 H
= MaTepHabl
92 AS6 (DyHKHIfﬂ y=Vx, P rpaduK KOpHS HEU3BECTHO. ¢$byHKUINN
¢ CBOUCTBO 1 TpeTbei KyOuueckor
rpaduk

CTCIICHU 110

0 KOpHSL.




Ta0JIHIE

3HAYCHUM.
3HaTb dopMupoBaTh Bripaxatb Bnocuts Ucnons3yror [Toznakomu
$OpPMYyNMpPOBKK | TIO3HABATENBHBIA | CTPYKTYpY KOPPEKTHBHI U | TPaBHJIbHEIE THCS CO
Teopem u HHTEpeC 3a1a4u JIOTIOJIHEHUS B | SI3BIKOBBIE CBOHCTBaMU
BrOycanHEIE 1 BIHMCAHHELE 1 CNeacTBUM U3 pa3HBIMHU croco0 CBOMX | CpeincTBa AJs CKaJIIPHOTO
HUX cpeAcTBaMH | ACHCTBHI B oToOpaxkeHUs] | MpOM3BeneH
93 37 OTMCAHHBIC OIHCAITBIC Kaprouku ' ciIydae CBOMX MbICIICHT st
MHOT'OYTOJIbHUK A0Ka3blBaTb
MHOTOYTOJIbHUKH u Teopembl 1 pacxoKaeHus BEKTOPOB.
3TaJ0Ha, Hayuutbcs
NMPUMEHATb
pearsHOro pemaThb
npu peLieHnn .
JIefcTBus 3a1a4u 110
y
33Aa TeMe
3HatTh DopMUPOBATH Bribupatsb IIpoextupyror | Perymupyror
(hopmyItel HaBBIKA Hauboee MapupyT CcOOCTBEHHYIO Hayuutscs
DopMyIBI A7 TUTOIIAM, camoaHaIu3a, 3QQEeKTUBH | NpeomONeHUs | OESATEIbHOCTh | HPUMEHSTh
DopmyITsl Asist CTOPOHBI CaMOKOHTPOJIS bl CIIOCOOBI | 3aTPYJHEHUH B | MOCPEICTBOM TeopeThuiec
BBIMHCIICHHA BBIYHCIICHHS MPaBHIBLHOTO peuieHust 00yueHUU MHUCbMEHHOMN Kuit
IUTOIIAAN MH-Ka, paguyca 3a1a4u qyepe3 euu Marepuai
94 38 IO Han Kaprouku » Paliy A p p puai,
MPaBUIIBHOTO BITMCaHHOU BKITIOUCHHE B W3yYCHHBIN
IIPaBHIBHOTO MHOTOYTOJIbHUK OKp-CTH, YMETh HOBBIC BUIBI Ha
MHOTOYTOJIbHUKA a MIPUMEHSTh TIPU JESITETIbHOCTH MPEbIAYIT
peieHun 1 GOpMEI X ypOKax Ha
COTpYAHUYECT NpaKTHKE.
Ba
3
DynKims y= \/;, ®opmHpoBaTh Beigensats CraButh WnTepecyrotc
HaBBIKOB padoThl | popmanbHy | yaeOHYyIO S 9y’ KAM
95 A57 €e CBOMCTBO U DyHKIHSA Kaproukn 10 aJTOPUTMY 10 3a7a4y Ha MHEHHEM U [TpumensitoT
3 CTPYKTYPY OCHOBE BBICKA3bIBATh omnpe/ieNicHH
rpadux y= \/2 ee sa .
A Ja4u COOTHECEHHMsI | CBOE e QyHKIMH
CBOWCTBO H
3
dynximms y=Y/X, rpachik TOTO0, UTO YK€ Ky61/mecxor
p HU3BECTHO U 0 KOpHS, €€
926 A58 €€ CBOWCTBO U Kaproukn YCBOEHO, U CBOICTBa
rpaduk TOTO, YTO npu
HEM3BECTHO. MOCTPOCHUU
Hayuurbcs ®opmuposa | Bribupars [IpeaBocxuma rpaduxa
Kourpoasuas Pasnatounbiit (GopMyTHpoBaTh | Th yMEHHS | 3HAKO- 10T BpEMEHHBIE | (DYHKIMH
97 A59 paborta MaTepua 1o U JIOKa3bIBaTh KOHTPOJIUPO | CHMBOJIMUECKH | XapaKTEPUCTH | KyOHYeCKOr
«UncnoBbie TEOpeMy O BaTh € CpelCcTBa sl | KU 0 KOpHSL.
GyHKIHE» Kontposnbnas | BapuanTam CKaJISIPHOM IpoLEeCcC U MOCTPOEHUSI JIOCTHIKEHUSI
pabora NPOM3BEICHUH pesysbrar MOJIENN pesysabrara




JBYX BEKTOpPOB B | NEATCIBHOCT (oTBEyaroT Ha
KOOpJINHATAX, 51 BOIIPOC «KOTTA
peniath 3a1a4u Oymer
10 TEME. pe3ynsTar?»
IToznakomutec | POPMUPOBATH Co3zmaBath Bnocst VYuarcsa ITo3znakomu
s C IOHATHUEM MIOJIOKUTEIBHOTO | CTPYKTYpY KOPPEKTHBBI M | pa3pemarb
MIpaBUJIbHBIN OTHOILIEHUS K B3aMMOCBS3 | JIOTIOJIHEHHSA B | KOH(JIMKTHI, Thes e
MHOTOYTOJIBHYK | YUCHHIO, e COCTABIJICHHBIEC | HCKAaTh U MOHATHEM
. Hayuntecs JKEJIAaHUS CMBICIIOBBIX | IIJIaHBI OILICHUBATh
BBIBOJUTH npuoOperarsb €IMHUIT albTEpPHATUBH TPABHIBHEL
(dbopMynbl 1151 | HOBBIC 3HAHMS, TEKCTa b€ CTIOCOOBI 51
98 39 HpasribHbre BBIYUCIICHHS YMEHUS peleHus,
MHOTOYTOJIbHUKH MHOTOYTOJ1b
yria MpUHUMATh
MIPaBHIILHOTO OKOHYATEeJIbHO | HUK U
N-yroJbHUKa, € peleHne
CBSI3aHHBIMU
pemars 3a1a4u
10 TeMe. C HUM
MOHATHSAMHU.
Hayuutscs DopMUPOBATH Brraensats Oco3HaBatb VYmerot Opate | Pemathb
[IpaBunbHbIE (GhopMynHpOBaT | TOJIOKHUTEIBHOTO | KOJIMYECTBE | caMoro cedst Ha ce0st
MHOrOyroibHUK | IIpe3eHTanmms | » ¥ OKa3bIBaTh | OTHOIICHUS K HHBIE KaK VHUINATUBY B SR O
u TEOpeMbI 00 YYEHHIO, XapaKTEPUCT | OBWKYIILYIO OpraHM3alH | TeMe
OKPY)KHOCTSIX, | IMO3HABaTE€IbHON | MKH CHITy CBOETO COBMECTHOTO
OIMUCAHHOM JIESATEIIHOCTH, 00BEKTOB, Hay4eHUs], JefcTBUSA
OKOJIO JKEJIAaHUS 3aJlaHHbIE CBOIO
MIPaBHIIHOTO npruoopeTarh CJIOBaMU CHoCcoOHOCTh K
MHOTOYTOJIbHHUK | HOBBIE 3HAaHUS, MOOWITN3AIH
99 40 IIpaBunbHBIE au Bm/IcaHHofl YMEHHA, CUI U
MHOTOYTOJIbBHHKH B IIPABWJIBHBIA | COBEPIIEHCTBOBA SHEPIHH,
MHOTOYTOJBHHK | Th UMEIOLTHECS BOJIEBOMY
YCHIIHIO — K
BEIOODY B
CUTYaIlH
MOTHBAIlMOHH
oro
KOH(JIHKTA, K
IPEOJOJIEHUIO
MPENsTCTBUN
100 A60 YucnoBsle Onpe;[eneline TMpeseTamus 3HaTh [IpUMEHSIOT
II0CJIEI0BATENbH YUCIOBOU ONpeJIETICHUE




OCTH [10CJIeI0BATEIIbH YHCIIOBOM OIIpeIeNICHU
YyeioBhie octy. CriocoOsl I[H(b(bepermpo IIOCJIEIOBATEIb e AHCITOBOI
3aJaHus BaHHBIH HocTu. MImeTh
101 | Ae6l MIOCJIC/TIOBATEIIHH . .
YHCII0BOI pa3gaTovyHBI | NIPEACTaBICHHE MOCJIe0BaT
ot [0CJIeI0BaTENbH MaTepHai 0 croco0ax
€bHOCTH,
OCTH 3a/1aHus DopMUpOBATH Brioensats Bnocuts D¢ heKkTHBHO
YUCIIOBOM LieJIeBbIe KOJTMYECTBE | KOPPEKTUBHI U | COTPYIHUYAIOT Coco0bI
NOCJICIOBATCIIb | YyCTAaHOBKU HHBIC JOIIOJIHCHUSA B | B IpyIIax Ipu 3a71aHus
HOCTH. YMETh | y4eOHOi XapaKTEpPUCT | COCTaBJICHHbIE | PELLICHUU
UucnoBsie 3a/1aTh JesITeIbHOCTH UKH TIJTaHbI 3a1a4y YUCIIOBOM
102 | A62 MOCJIeI0BaTENbH KapToukn YHCIIOBYIO 00BEKTOB, S —
OCTH IocJiIea0- 3aJaHHBIC
BaTEIbHOCTh CJI0BaMU €JIBHOCTH.
AHAJIUTUYECKH,
CJIOBECHO,
PEKYPPEHTHO
3HaTb ®opmMupoBaTh [IpoBoguts | OmnpenensiTh VYuarcsa Pematp
dopmynbl OCO3HaHHOCTb aHaIu3 MocJieZioBaTeN | paspeniatb
3aJ1a4d 1o
LNVHBI CBOHX crmoco0oB BHOCTh KOH(ITUKTHI,
OKpPYXHOCTU 1 | TPYAHOCTEH perieHus MPOMEXYTOUH | UCKaTh U TeMe
Jlnuna ee ayru, ymeTp | CTPEMJICHHSA K MX | 3a/1a4H C BIX ACUCTBUN | OIIEHUBATh
103 ra1 OKPYKHOCTH, . Hivna TIpeseHTalMs | PUMEHATS MPEOJIOICHUIO, TOYKH IS anbTEpPHATUBH
Pewenue 3a1aq PYKHOCTH bopmynbl npy | CTIOCOOHOCTH K | 3PCHHA HX | MOJTyYeHNS bIE CIIOCOOBI
peLIeHNH CaMOOLEHKe | PAlMOHANLH | KOHEYHOrO perieHus,
CBOUX JCHUCTBUHA | OCTH U pesynbsrarta NPUHUMATD
3ahay SKOHOMHYHO OKOHYATEeJIbHO
CTH € pelieHue
[Toznakomutsc | @opMHUPOBATH Boccranasn | IlpoexktupoBar | [IposBiars [Toznakomu
s1CO YCTOMYUBOU UBaTh b MapLIPyT TOTOBHOCTh
crocobamu MOTHBAIUH K MpeIMETHY | MPEONOJIEHUsT | aJeKBaTHO TheA o
MOCTPOEHHUS U3YYEHHUIO U 10 3aTpyIHEHHUH B | pearupoBarhb criocobaMu
MIPaBHJIBHBIX 3aKPETIICHUIO CUTyaluio, | oOyueHHH Ha HYXJIbI HOCTDOCHIS
Jinna Jinna MHOTOYTOJIBHUK | HOBOTO OTHMCAaHHYIO | 4Yepes TIPYTHUX, P
104 42 OKPYKHOCTH. OKPYKHOCTH. KapToukn oB. Hayuntecs B 33j1aue, BKIIIOUCHHE B | OKa3bIBaTh MPaBUIBHBIX
Pemenuie 3anau | Pemenue 3agau BBIBOJUTH BBIJICJIUTh HOBBIE BUBI MOMOIIb U
hopmymbl 1t TOJIBKO JIEATEIbHOCTH | SMOIIMOHAIBHY MHOTOYTOTb
BBIYHCIICHHS IaBHOE A | U GOPMBI 10 TIOJIEP)KKY | HUKOB.
o n perieHus COTpYIHHUYECT | MapTHEPAM
MIPaBHIIBHOTO 3a1a4uu. Ba

MHOT'OYT'OJIbHUK




a, €0 CTOPOHBI

U paJinycoB
BIHCAaHHOW U
OIMCaHHOU
OKPYXHOCTEH,
opmyuy,
BBIpaXKAIOLIYIO
TUTOIIA b
TPEYTroJIbHUKA
qepes
HepUMETp U
pamuyc
BIIMCAaHHOU
OKPYXHOCTH,
CTPOUTH
MpaBHJIbHEIC
MHOTOYTOJIBHUK
u
®dopmupoBaTh Brigensats Brocuts DddexTnBHO TIpUMeHsIOT
Umets eJIeBbIe KOJJMYECTBE | KOPPEKTUBHI U | COTPYAHUYAIOT
MPEJICTABJICHUE | YCTAaHOBKHU HHBIE JIOTIONTHEHUS B | B rpynmax npu | OUPEACICHH
105 | A63 Apudmerrnyecka Onpesienente IpesenTauus 0 TIpaBUIIe yueOHOM XapaKTePHCT | COCTABICHHBIC | PEIICHUH en
s IPOTPECCHS 3a/1aHus JeATeITbHOCTH UKH TUTQHEI 3aj1a4
apu(METHICCKO apudmeTHyIecK OOBEKTOB, dopmyiy n-
i1 Iporpeccum. OH TIPOTpece 3allaHHbIC ro ujieHa
cuu, popmyie CJIOBaMH
®opmyna n-oro N-ro 4ieHa dopmHpOBATH Beigensts CraBuTh Unrepecyiorc | apudmeride
YIeHA M CyMMBI apugme- HaBBIKOB paboTHl | GopManbHy | y4eOHYIO S 9y KUM CKOi
THYECKOM T0 AJITOPUTMY 10 3ajady Ha MHEHHEM H
ICHOB HPOrPECCHH, CTPYKTYPy | OCHOBE BBICKa3piBarh | [POTPECCUH,
106 | A6a ApudMeTuyecKa | xomeunoii bopmyie 3aa49n COOTHECEHMsI | CBOE dopmyity
S IPOTPECCHs CYMMBI 4JICHOB TOTO, YTO YK€
MOCJIEeI0BaTENbH KOHETHOM H3BECTHO H CYMMBI
ocTu apudwme- YCBOEHO, 1 WICHOB
THYECKOH TOTO, YTO
apuMeTHIEcKo nporpeccuu.yY HEHM3BECTHO. KOHCHHOU
i mporpecenu METh MpU- dopmMupoBaTh Bri6upars [IpoexTtupytor | Perymupyror apudmernye
MEHSTh HaBBbIKH Hauboee MapupyT CcOOCTBEHHYIO
Apudmernyecka Junakruyeckue CKOM
107 A65 (hOopMyJIBI TIPH | camMOaHaNIN3a, 3p¢EeKTUBH | MPEONOJICHUST | NeATSIHLHOCTh
sl IPOTPECCUst MaTepHabl 6 o
PELIEHUM 3- | CAMOKOHTPOJIS BIe CIIOCOOBI | 3ATPYIHEHHUI B | MOCPEACTBOM | pporpeccut,
peleHus o0y4eHun MUCHMEHHON




3aa9u qyepes peun
BKITIOYCHHE B
HOBBIE BUBI
JESITETTLHOCTH
1 HOpMBI
COTPYAHUYECT
Ba
IToznakomutec | POPMUPOBATH Bri6upars, CraBuTh Hcnonp3yrot
sI C BEIBOZIOM YCTOMYNBOMA COTOCTaBIsA | y4eOHYIO MpaBUIbHBIC
(hopmyIbl, MOTHBAIIUHU K Th U 3aja4y Ha SI3BIKOBBIC
BbIpakatouield | mpobieMHo- 000CHOBBIBA | OCHOBE cpeacTBa IS
IUTHHY ITOMCKOBOM Tb CIIOCOOBI | COOTHECEHUS | OTOOpakeHHUs
OKPYXHOCTH JesITeIbHOCTH pereHus TOTO, YTO YK€ | CBOMX MBICIICH
yepes e€ 3a7a4 WU3BECTHO U TosHAKOM
Inowane kpyra paauyc, 1 YCBOEHO, U
Hnowans kpyra hopMymbl It TOTO, 4TO eIIé TheAL €
108 | T43 1 KpyroBoro , KpyroBoro Kaprouku pMY ’ BBIBOJIOM
corTona BBIYUCIICHHS HEU3BECTHO. (bopmyIh
CeKTopa p JUTMHBI TyTH oo,
BBIpaXKAIOI
OKPY>KHOCTH C o
9 eit nny
3aJJaHHOM
. OKPY>KHOCTH
rpagyCcHOM -
9 gepes e€
MepOoH. ATve. 1
Hayuutscs PAIUIYC,
(hopMyITBI
pemarp 3aaa4n
TUTST
0 TONE. BBIYHUCIICHUS
[Toznakomutsc | @opMHUPOBATH Bri6upats [IpoexTupoBar | Ymeror UTHHBL TYTH
s C BBIBOZIOM HaBBIKOB CMBICJIOBBIE | b MapUIPYT MEPEBOJNTH ok )KHO}(;TI/I
dhopmyIHl, OpraHu3aIuu €IMHUIIBI MPEOJIONeHUs] | KOH(IUKTHYIO . ?I?gllaHHOﬁ
BBIpXKAIOIIEH | aHaln3a CBOEH TEeKCTa U 3aTPYJHEHHI B | CUTYaIHIO B IO
JUTHHY JIESITEIIbHOCTH yCTaHaBIUBa | O0yUeHUH JIOTUYECKUI p Meyoﬁ
OKPY>KHOCTH Tb yepes TUTaH U Ha II)/ITB’C,I
Irotmazs kpyra Pemenwue 3amau | duddepenmupo | uepes e€ OTHOIIICHUSI | BKIIIOYEHHE B | pa3pemniarh 3Ty }é?HaTI)
109 44 pyra. 0 TeMe « BaHHBIN paauyc, 1 MEXTy HOBBIE BUJIBI 3ajiaqy 4epes 5 :Euaqn o
Pemrenue 3anau TUTOIA/b pa3natouHblii | GOpPMYIIBI IS HUMH JIESITETbHOCTH | aHaN3 Tene
Kpyra» MaTepuan BBIYUCIICHHS 1 GOpMBI YCIIOBUH.
JUTHHBI TyTH COTpYAHHUYECT
OKPYXHOCTH C Ba

3alaHHOU
rpagyCHOU
MEpOH.
Hayuutbcs




pemarp 3a1a4n

110 TEME.
Apudmernyecka [IpumensroT
110 | A66 ITpesenTanns
sl IPOTPeCCHst VMeTs OTIpeIeNICHH
npeacTaBIeHUE e u
0 TIpaBuUIIe
3aJaHus dopmyay n-
apupMeTHIecK o WieHa
0if mporpecc
®opmyna h-oro cun, popmyre apudmernie
YJIeHa U CyMMBbI N-ro wieHa CKOI
YJICHOB reoMeTpH-
KOHEYHOH YEeCKOU Hporpeccum,
Apudmerruecka | mocnemoBarenbH | JIUmakTHUECKHE | IIPOrpeccui, dopmyity
111 | A67 0CTU bopmyie
S IPOTPECCHS MaTepHabl CVMMEI
apu(pMETHIECKO CYMMBI YJICHOB y
il mporpeccun KOHEYHOH 4IIeHOB
reOMETPHUYECKO
i mporpeccumu. KOHCHHON
Vmets npu- apudmeTnye
MEHSTh
opmysI pH CKOHU
pCIICHAN 3 [pOrpeccH,
HMeTs ®opmMHpOBaTH Brigensats Baocuts Db dexTrBHO [IpumensroT
npescTasienue | LCIEBBIC KOJIMYECTBE | KOPPEKTUBBI U | COTPYAHUYAIOT
Onpezenenne 0 IpaBuIe YCTaHOBKH HHbBIE JIOTIONTHEHUSI B | B TPYyMIaxX Mpu
eOMETPHYECKO 3a/1aHMs yueOHOM XapaKTEepPHUCT | COCTaBIICHHBIC | PEIICHUN oTpeJiesIeH
i porpeccu. reoMeTpuuecko | ACATEIBHOCTH UKH TUTaHBI 3ajaq -
dopmyna n-oro it mporpeccuy, 00BeKTOB,
Feomerpuueckay | EH3 1 CYMMBbI o ¢opmyie N- 3a/laHHBIC dopmyiy n-
112 | A68 R YJICHOB o 4ieHa CJIoBaMH o ueHa
nporpeccust .
KOHEYHOH Tpesentauuss | T€OMETPHUECKO
IIOCJIE10BATENbH U Imporpeccuy, reoMeTpue
0CTH dopmye CKOii
reOMETPHUYECKO CYMMBI 4JICHOB
U mporpeccuu KOHEYHOM Hporpeccun,
reOMETPHUECKO - popmyiy

{ IIpOrpeccHH.

CYMMBI




Y™meTs YWICHOB
MPUMEHSTh KOHEYHOM
(dbopMynbl ipu reoMeTpuye
peleHnn CKOM
3aad. MIPOTPECCUm
IToznakomutec | POPMUPOBATH YmeTh OrneHnBaTh Jloctaro4uHo
sl C IOHATUEM LIETEBBIX BBIOMpAThH JIOCTUTHYTBIM | TOYHO U TIOJTHO
KpyTOBO# YCTaHOBOK 0000MIEHHBI | pe3ynbTar MTOKa3bIBAIOT
CEKTOp H eOHOM € cTparerus CBOIO TOUK
b1 i P Y IToznakomu
KpyToBOi JIESATENBHOCTH. perieHus 3peHus pu Thes ©
CErMEHT, C 3aa4u eIIeHUU
Huddepennupo ’ A p MOHSTUSIMU
[Tnomane kpyra. . BBIBOZIOM 3ama4q .
BaHHBIN KpYyroBO#
113 r4s Pemenue 3anau . | Tuomamau
Pemenwne 3amaua pa3naToOYHbIN CEKTOp U
KpYyTOBOTO .
MaTepuail KpPYTOBOH
CeKTopa |
KDVIOBOLO CETMEHT.
pyT [Toznakomu
CerMeHTa.
TBCS C
Hayuutscs
BBIBOJIOM
pemiaTth 3a1a4n (bopmyt
10 TEME. PMY
TUTOTIAIN
ITo3nakomutec | @OPMUPOBATH Boccranasn | IIpoextuposar | JlocrarouHo KDVIOBOLO
sl C BEIBOZIOM HaBBIKW aHallN3a, | UBaTh b MapIIpyT TOYHO Y TIOJTHO pyr
Konmponwvnan N CeKTOopa
thopmymbr TBOPYECKOI MpPEeIMETHY | MPEONOJICHUS | TOKA3bIBAIOT KDPYFOBOrO
padoma Ne 3 oI n WHUITUATUBHOCTH | 10 3aTPYAHEHHUHA B | CBOIO TOUKY COrMeHTa
. | xpyra. U aKTUBHOCTHU CUTYaIHIO 00yueHUH 3peHus Mpu :
«/lnuna Pasnatounsii by Yauo, Y p P Hayunrtscs
KonTponbHas Hayuntscs OTMCAaHHYIO | 4Yepes penieHnn
114 46 Marepual 1o pewars
OKpydcHOCmU. pabota pemiaTh 3a1a4u B 3aj1aue, BKJIIOYEHHE B | 3a7a4
BapHaHTaM 3aJ1a4 110
10 TEME. BBIIETTUTH HOBBIE BU/IBI
ITnowaow TEME
TOJIIEKO JIeSATEIIEHOCTH
Kpyza» IIaBHOE A | U GOPMBI
perieHus COTPYIHUYECT
3aJ1a4u. Ba
Omnpenenenne Nwmets DopMupoBaTh Ymets OneHuBarb Hocraroyno [IpumensroT
TeOMETPHYECKO MIpeJICTaBIeHNE | LEJIEBBIX BBIOMpAThH JIOCTUTHYTBIH | TOYHO U TIOJTHO
1 porpeccumu. 0 TIpaBmIIe YCTaHOBOK 0000MIEHHBI | pe3ynbTar MTOKa3bIBAIOT
T'eomerprueckas KapTouku 9
115 A69 DOIPECCHS ®opmyna N-oro p 3a7aHus yaeOHOU € CTpaTerus CBOIO TOUKY OIIPEAEIICHU
porp YJIEHA U CYMMBI TEOMETPHUYECKO | AEATEIbHOCTH. perieHus 3peHus pu -
YJIEHOB 1 porpeccud, 3aa9u pereHnn
KOHEYHOH o dhopmyne n- 3aj1a4 ¢dhopmyny n-
116 A70 T'eomerpuueckas | mociegoBaTellbH ro ujaeHa dopMUpoBaTH Bribupats [Ipoektuposar | Ymeror -
MPOrpeccust 0CTH T€OMETPHYECKO | HABBIKOB CMBICTIOBBIE | b MapIHIPyT MIEPEBOIUTH




FEOMETPUYECKO U Iporpeccuy, | OpraHu3anuu €AVHULIBI MPEOJONICHUsT | KOHQIUKTHYIO | TeOMETpuye
i mporpeccuu bopmyiie aHajii3a cBoeu TEeKCTa U 3aTPYJIHEHUM B | CUTYalHIO B Kol
CYMMBI UJIEHOB | J€ATEIbHOCTH ycTaHaB/IMBa | 00y4YeHUH JIOTUYECKUI
KOHEYHOH Tb qyepes IUJIaH U MIPOrpeccuH,
JlunakTnueckue | T€OMETPHYECKO OTHOIICHHUS | BKJIIOYEHHE B | pa3pemiars oty |
I'eomeTpuueckast i bopmyy
117 A71 Y 1 mporpeccuu. MEXIy HOBBIE BU/IBI 3ajauy yepes CVMMEL
nporpecens MaTcprabl YMeTh HUMH JESITCTBHOCTH | aHAJU3 ‘IieHOB
MPUMEHSTh 1 hopMBI YCIIOBHH. N
(hopMyITBI TIpH COTPYIHUYECT KOHCHIOH
pMY M reoMeTpuye
pelieHnn Ba o
CKOH
3a1ay.
MIPOrPeCCUu
3HaTb NoHATMe | POpMUPOBATH OcymectBnsa | [Ipunumats Hurtepecyrorc | Iloznakomu
oTobparkeHna | MOJOKMTENbHBIE | Th IIOMCK U | IIO3HABATEIbH | 5 UY)KHUM ThCS C
NNIOCKOCTM Ha OTHOUICHUS K BBIJICIICHHE | YIO LIETb, MHEHUEM U MOHATUSMU
cebs n yu€be, )KenaHusg | HEOOXOIUMO | COXpaHsTh €€ | BBHICKA3bIBAIOT KpYyroBo#
ABUKEHMS, proOpeTaTh 71 npu CBOE. CEKTOp U
HOBBIC 3HAHUSA U | HHQOpPMALK | BBIIOJIHEHHUU KpyTrOBOI
ymeTb
ocywectanaTe | YMEHHA. u yq?6HHXv CETMEHT.
JEUCTBUH, Ilo3nakomu
[Tpumepst npeob6pasosaH
JBrxenus perynupoBaTh ThCS C
JIBHICHHA ¢ur A Guryp BECh MPOIECC BBIBOJIOM
118 r47 ¢buryp. P- [Ipesenranus P
CUMMOTDIS CummeTtpus ux thopmyn
ur p tduryp BBIMIOJIHEHUSA U TIOIIAIN
P YETKO KPYTOBOTO
BBITIOJTHSTH CEeKTopa
TpeboBaHU KpyTrOBOI'O
[I03HABATENbH CErMeHTa.
oi1 3a7auu. Hayunrtscs
pemartb
3a/1a4u 10
TeMe
3HaTtb noHAaTMe | PopMUpPOBATH IIpumensite | Ilpensocxuma | IIposBisror Hayuurscst
oTobpakeHna | XKelnaHus METOBI 10T BpEMEHHBIE | TOTOBHOCTD pelats
Tpumepst MAOCKOCTM Ha OCBauBaTh WHpOpPMAIM | XapaKTepUCTH | aJAeKBAaTHO 3a/144H ¢
BYKCHHS JABrxenust cebsan HOBBIE BUIBI OHHOTO KH pearupoBaTh IPUMEHEHHE
119 48 duryp. o ¢uryp. Kaprouki NBUKEHMS, JIESTENIbHOCTH, MTOHCKa JTOCTYKEHUS Ha HYX]IbI M popmyn,
UMMETPUS
CummeTpust (bHFyII)) yMeTb y4acTBOBAaTh B pe3ynbrara JIPYTUX, dopMyIHpO
duryp ocywecraaaty | TBOPUECKOM (oTBEewaroT Ha | OKa3bIBaTh BaTE
npeo6pasosaH CO3M/IaTEIbHOM BOTIPOC «KOTJa | MTOMOIIb U onpe/ieNeHu
nporecce Oynet SMOLMOHAJIEHY q

na ouryp




pe3yasTaTr?» 10 IOAJEPAKKY | HPaBUIBHOT
napTHépam 0
MHOTOYTOJIb
HUKa
120 ATD T'eomerpuueckas HMeTh ®opmMupoBaTh Ocymectsisa | [IpuanMars WNurepecyrorc | Ilpumensitor
porpeccust npescraBienne | MOMOKUTEIbHBIC | Th IOMCK M | MO3HABATEIbH | 5 YyXKHUM
Teomerpieckas Hunaktuyeckue 0 MpaBHIe OTHOUICHUS K BBIJICJICHUE | YIO LIETb, MHEHHEM H
121 A73 ¢0e, )KemaHus | HeoOXOOMMO | COXpaHSTh e BBICKA3bIBAIOT | OIpEaeNIeHU
3aJaHus
nporpeccust MaTepHabl ., .
reoMerpudecko | IPHOOpETaTh 7 npH CBOE.
Onpenenexue . eu
i mporpeccuy, | HOBBIC 3HAHHS U WHPOpPMAH | BBIIOJIHEHUH
5
TCOMCTPHHCCKO 0 opmyre n- | YMCHHSL. u y4eOHBIX ¢dhopmymy n-
il mporpeccuu. 0 WICHa neficTBHil,
®opmyna n-oro eryupoBaTh roHneha
reOMETPUYECKO peryinp
FeHa i cyMMbl i mporpeccun BEChH IIPOLECC reoMeTpuue
YJICHOB ’ HX
KOHEYHOU (bopwyne CKOHU
I'eomeTpudeckas | MOCIENOBATEILH JlupaKTuueckue | CyMMBI ®WICHOB o THEHI
122 | A74 Tp A KOHEUHOIH 4ETKO IPOIrPECCUH,
nporpeccust OCTH MaTepHabl
porp p reOMETPHYECKO BBITIOJTHATD - hopmyn
TEOMETPHUYECKO o TpeboBaHU PHYILY
. 1 IIPOTpeCCHHu. p CYMMBI
i mporpeccun VMETh MO3HABATEIIbH Y
oMl 3aauun FLIeHoB
MIPUMEHSTh AdIH. KOHEUYHOU
(dbopmynsl ipu reoMeTpuue
peLeHun CKOIl
3ajat. POrpeccHu
Hayuutscs ®opMupoBaTh Crpykrypup | BrOCST [IposiBnsroT
y YKTY
pemarh 3a1a41 | HABBIKH PabOTHl | OBaTh KOPPEKTHBbI M | YBKHTENBHOE | (1 o
Ha MIOCTPOEHHUE | MO AITOPUTMY 3HAHUS JIOTIOJTHEHUS B | OTHOIIEHHE K ZmaTL
MPaBUIBHOTO COCTaBJICHHBIE | MapTHEpaM, 31; A C
MHOTOYTOJIbHUK TUTaHBI BHUMaHHUE K
[pumepst Y NpHUMEHEHNE
a, JIMYHOCTH M oy
ABHKCHUA JIBUKEHUSI dopmysmpoBar JPyTOro, Q)ole;/m?I]pZ)
Uryp. b ¥ OOBSICHATD aJIeKBaTHOE
123 | T49 ¢buryp. uryp Kaprouku ! BaTh
Cummerpus TOHSATHS L [ ——
Cummerpust tduryp JUTHHBI 0€ BOCIIpHATHE P 51
OKPYXHOCTH
uryp Py ’ [IPaBUIILHOT
TUTOTIAH o
Kpyra, JJIHHBI
HPZH ’HJ'IOH.Ia}_II/I MHOI'OYT'0JIb
Y, HUKa

KpPyTOBOTO
CEKTOpa "




KpPYTOBOTO

CETrMEHTA.
Hayuntscs ®opmupoBaTh Bribupats [Ipoektupyror | Perynupyror
MPUMEHSTh HABBIKH Haunbonee MapupyT COOCTBEHHYIO Hayuntscs
TEOPETUUECKUI | caMoaHaIu3a U 3QQeKTUBH | mpeomoNeHus | OESATEIbHOCTh | HPUMEHSTh
Ocesas Marepua, CaMOKOHTPOJIS bl€ CIIOCOOBI | 3aTPYJHEHUI B | MOCPENCTBOM TeopeTniec
CHMMeTpHS H OceBas H3y4YCHHBIN Ha pelIeHus o0y4eHun NHACbMEHHOU KU
CUMMETpUs MPEIBLIYIIIX 3a1a4u qepe3 eun Marepual
124 I'50 . P ' [Ipe3enranus PCABIIYII a P p p )
napajjieNnbHblil | TapauiesbHbIN YpOKax, Ha BKJIIOUCHHE B U3y4YCHHBIH
nepeHoc MPaKTUKE HOBBIE BUBI Ha
HepeHoc
JESITETTLHOCTH MpeabIAYIN
1 HopMBI X YpOKax Ha
COTPYAHUYECT NpaKTHKE.
Ba
Onpenenenue Nwmets
reOMETPHUYECKO npecTaBICHUE
U IpOrpeccuu. 0 MpaBuiIe TIpuMeHsoT
®opmyna N-0ro | nyhdeperumpo 3a/1aHus
I'eomerpryeckasl | WieHa U CyMMBI TreOMETPHUECKO il
BaHHbIC i
125 | A75 nporpeccus HICHOB 1 mporpeccud, onpeieNeHn
KOHEYHOM KapTOUKN o popmyite -
[0CJIe/I0BATEIbH ro 4ieHa cH
OCTH reOMETPHUYECKO dopmyiTy n-
reOMETPHUYECKO i mporpeccuu,
i mporpeccun dbopmyie T'0 "IcHa
CYMMBI HJICHOB reoMeTpHye
KOHEYHOH
reOMETPHYECKO CKoun
['eomeTpuyeckas 1 IIPOTPECCHHU. nporpecen,
126 | A76 e YmeTs
porp MPUMEHSTh - hopmyiry
(bopMyIIbI IpH CyMMBI
peleHnn YJICHOB
3a71au. KOHEYHOH
dopmupoBaTh Bri6upars [pensocxuma | [posBisiTh TeOMETpHHC
KonTpoasnasn Paznarounsiii YMEHHUS 3HAKO- 10T BpEMEHHBIE | YBOKUTEIHHOE cKkon
KonTponbhas HIPOrpeccun
127 | A77 paGora AGoTa MaTepuan Mo KOHTPOJIMPOBATh | CUMBOJIMYEC | XapaKTEPUCTH | OTHOILIECHHUE K porp
«IIporpeccun» p BapHaHTaM mporecc u KHe K{ napTHépam,
pe3ynprar cpeJcTBa JIOCTHYKEHHUSI BHUMAaHHUE K




JESTENIbHOCTH JUTST pe3ynbraTta JTUIHOCTH
mocTpoeHus | (OTBEYalOT HA | APYTOTO,
MOJIEITH BOTIPOC «KOTJa | aJeKBAaTHOE
Oyner MEXJIMYHOCTH
pesynbrar?» 0€ BOCITPHATHE
IToznakomutec | POPMUPOBATH Bri6upars CrugaroT CBOM | YMEIOT ¢ ITo3znakomu
sl C IOHATHUEM HaBBIKU HauboJee cnoco6 MOMOIIBIO
0TOOpaKeHUE OCO3HAHHOTO 3h(dEeKTUBH | IEHUCTBHA C BOITPOCOB Teet e
IDIOCKOCTH Ha BBIOOpA bl CITOCOOBI | ATAJIOHOM oOBIBaThH MOHSITHAMUA
ce0s, IoHATHE | HauboJee pereHus HEIOCTAIOUIYIO
OTOOpaKECHH
JBUKEHUS. 3 PeKTUBHOTO 3aa4u WHPOPMALHIO
Moo ToBopoT crocoba € TUTOCKOCTH
poT U ’ peuieHus
Ha cels u
128 | TI'51 HCHTpajIbHAsA I[Mpe3enranus
JIBIDKCHHE.
CUMMETpPUS HeHTpajlbHas
CUMMETPHUS Hayuutbcs
pemaThb
npocrenmme
3a]a4uu 1Mo

TEMEC




IToznakomutec | @OPMUPOBATH Oco3nanno | Cnmyator cBoit | [Imarupyrot ITo3znakomu
s CO YCTONYNBOM u croco0 oo1mme ThCS €O
CBOMCTBaMHU MOTHBAIIUU K MPOU3BOJIEH | JCHCTBUS C CIOCOOBI
JIBUKCHUS, aHaJIN3Y, 0 CTPOUTh ATAIIOHOM penieHus CBOMCTBaMU
0CEBOI HCCIIEIOBAHUIO peueBbie .
. JIBMOKEHUH,
LEHTPATBLHOU BBICKa3bIBaH
CHMMETPUEH. Hsl B YCTHOU OCEBOU U
17§
[Nonstue o . LEHTPATBHO
IMousTHE O MUCHMEHHON
129 I's2 TOMOTETHH. TOMOTETUHU. Ipe3enTanus dopme H
IMono6ue huryp ITonotue puryp CUMMeETpHei
. Hayunrtbcs
peuiath
npocreuiume
3aj]1a4u 10
TeMe
KombunaropHsie 3HaTh, KaK Ha
130 | A78 IIpesenrarus KOHKPETHBIX
3a7a4u Mero npuMepax Pemaror
TOA paccMoTpeTh .
nepedopa OCHOBHBIC nmpocTeiIme
BapHaHTOB
P ’ MCTOBI KOMOWHATOP
JIepeBO pemenus
KoMOuHATOpHBIE | oo oA bX MpOCTEHIINX HbIE 33/1a4H,
131 A7 P BapHAHTOB, Kaprouxu KOMOMHATOPHBIX I
3a7aun IPaBUIIO 3a1a4. YMeTh PHMCHAIOT
yMHO>KeHI/I$I, NIPUMCHUTDH _
3HaHUA OJIs1
(akropuar. . CTaTUCTHYEC
peaicHus
I KHE METO/IbI
PAKTUYICCKUX
3a1a4 00paboTku
Merto b NmeTb uHpOpMAITU
npeacrasneHun ¥, THCIOBBIC
CTaTHCTUYECKOH PeA XapaKTepucC
Craructuka — e 06 ocHOB- —
132 | A80 IM3aiiH 00paboTKH HpesenTauus HbIX MOHATMAX HHbOPMAIH
HHpOPMAITUH PE3yIITATOB cTaTMCTUYecKor ;
o
WU3MEPEeHHIA,

nccnenoBaHuA,




oOmuit psig npuBOAUTb
npumepsl,
JTAaHHBIX U PSII
noabupartb
AHHBIX aprymeHTbl,
KOHKPETHOT'O popmynunposar
b BbIBOAbI
HU3MEpEHHUs,
BapHaHTa paaa
JIAaHHBIX, €&
KpaTHOCTB,
4acToTa U
MIPOLIEHTHAs
4acToTa,
CTpyNNHAPOBAHH
bl psZl JAHHBIX,
MHOTOYTOJIBHHK
)51
pacnpeneaeHu+
s, YHCIIOBBIE
XapaKTePUCTHKU
nHpOpMaIUH
(Moma, 06neM,
pasmax,
cpemHee).
Hayuutscs DopMHpOBATH Boccranasn | [Ipoektupyror | Ymeror Opars | Hayuutbes
($hopMynHpoBaT | JKEIAHUS MBaTh MapupyT Ha ce0st (OpMYITHpO
b ONpENEIEHNE | OCO3HABaTh CBOM | MPEAMETHY | MPEOAOJNEHUs | MHHULUATHBY B PMYJHP
133 Is3 Pemenwne 3anau. MapajuIebHOTO | TPYIHOCTH U 10 3aTpyJHEHWH B | OpraHM3aliy | BaTh
JBmxenne IepeHoca u CTPEMHUTHCS K UX | CHUTYAIHIO, o0y4eHun COBMECTHOTO S —
IOBOPOTA, MIPEOIOJICHUIO, ONMCAHHYIO | 4epes JIEHCTBUS p
OCYIIECTBIISITh | TMPOSBIATH B 3aj1aue, BKITIOYECHHE B e
MapajuIeIbHBIA | CITOCOOHOCTH K BBIJIETINTH HOBBIE BUBI




MIepeHoc 1 CaMOOIIEHKE TOJBKO JIeSITEeIbHOCTH napajuiebH
ITOBOPOT QUTYpP | CBOWX JCUCTBHM, | IIaBHOE s | B POPMBI oro
MOCTYITKOB pereHus COTPYAHUYECT
3aJ1auu. Ba nepeHoca u
MIOBOPOTA,
OCYILECTBIA
Th
napaiensH
B TIEPEHOC
U TIOBOPOT
uryp
IToznakomutsc | @opMHUPOBATH [Tonumats u | CnuyaroT cBOU | YMEHT ¢ [Toznakomu
sI C TIOHSITHEM KeTaHHs aJIeKBaTHO cnoco6 TTOMOIIIBIO Thes C
HapaJUICHI)HI:Jﬁ OCBaHuBaThb OLICHUBATh I[CﬁCTBHSI C BOIIPOCOB
TIepeHocC. HOBBIC BUIBI SI3BIK STAIIOHOM, oOBIBaTh MTOHSTHEM
[lo3HakOMUTBC | AEATENBHOCTH, CpeacTB 00HapyXHBal0 | HEJOCTAIOIIYIO O
sacC y4acTBOBATh B MacCOBOM T OTKJIOHEHHUs1 | MH(popMaIHio p
YTBEPKACHHUEM, | TBOPUECKOM vHpOpMAIN | U OTIIAYHS OT I TIEpEeHOC.
49TO0 CO3UIATENFHOM | U JTaJIOHA.
. [Toznakomu
napajuleNbHBIA | TIpoIiecce
MIEPEHOC — ECTh ThCS C
JIBOKCHUE. BEPIKIICHI
Hayuutscs YTBep
134 | TI54 Pewenne 3anad. peliaTs 3a1aun eM, uTO
JBrxeHue IO TEME.
napajuiesbH

bl TIEPEHOC
€CThb
JIBYKEHUE.
Hayuurtscs
pewaTth
pocreuime
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TEMC

MeTonapl
CTaTUCTUYECKOU
00paboTKu
pe3yIbTaToB
HU3MEPEHUH,
oGt psix Pemaror
IlaHHIZI;f;IZIIXP’IH MMeTh MPOCTEUIINE
KOHKPETHOTO npeacras/ieHn KOMOWHATOP
U3MCPCHUAL, € 06 ocHoe- HbIE 3a1a4H,
BApHAHTA PSIA HbIX MOHATUAX
CTaTHCTHKA — JTAHHBIX, €€ CTaTUCTUYECKor [IpuMeHSIOT
. KpaTHOCT®, Junaktudaeckue o -
135 | A8l An3auH 4acToTa U MaTepas! nccnefoBaHus; CTATHCTHYEC
uHpopmanuu HPOLCHTHAA npusoaunTbL KHE METOJIBI
1acrora, npumepbl, 00paboTKu
CTpYNIAPOBAHH noa6uparb ua(opMALH
bIH PAZl TAHHBIX, apryMeHTbl, U, YUCIIOBBIE
MHOTOYTOJIBHHUK dopmynmposat XapaKTepuc
1 b BbIBOAbI THKH
pacrnpeeneHus, uHpopMaIu
YHUCIIOBBIC u;
XapaKTePUCTHKH
HHpOpPMAITUH
(Moma, 00BeM,
pasMmax,
cpeHee).
[Ipocreiinine Cry4aiinbie HNmets [TpumensitoT
COOBITHSA: MIpEeJICTaBICHUE KIJIACCHYECK
136 | A82 BEPOSTHOCTHBIC [pe3enranus
JIOCTOBEPHOE U 00 OCHOBHBIX yIo
3a7auu HEBO3MOXKHOE BUIAX BEPOSATHOCT
COOBITHS, CITy4YaiHbIX HYIO CXEMY,
HECOBMECTHBIE COOBITHIA: KIIACCHYECK
COOBITHS, JIOCTOBEpHOE, oe
Hpocreiimme COORITHE, HEBO3MOKHOE, oTpeIeICHI
137 | A83 BEPOATHOCTHBIC | poTHBOMONOKH HECOBMECTHMO e
3ajatn o€ JaHHOMY € COOBITHSI. BEPOSTHOCT
COOBITHIO, YmeTh U, TIOHSATHS
CyMMa JIBYX BBIYHCIIATH cIyqaiiHOe




CITy9aifHBIX coOBITHE, coObITHE
COOBITHH. MIPOTHUBOITOJIOK
Knaccuueckas HOE JAHHOMY
BEPOSITHOCTHAs COOBITHIO,
cxema. CYMMYy JIBYX
Knaccuueckoe CITy4alHBIX
omnpeescHue COOBITHH.
BEPOSTHOCTH.
IToznakomutec | POPMUPOBATH YmMmeTh CraBuTh Ymeror ITo3znakomu
sl C IOHATHUEM YMCHHUS BBIOHMpATh yUeOHYIO MEepEeBOANTH Thest
IIOBOPOT. HPaBCTBEHHO- Haunbonee 3ajauy Ha KOH(JIUKTHYIO
OcBouTh ATHYIECKOTO 3 (HEeKTUBH | OCHOBE CUTYaIHIO B TTOHATHEM
paBuiIa OLICHMBAHUS bl CTIOCOOBI | COOTHECEHUSI | JIOTHMUYECKHUH HOBODOT
MOCTPOCHUS yCBauBaeMoOTO peleHus TOTO, YTO YK€ | TUIaH H poT.
TEOMETPUIECKHU | COAEPIKaHUS 3a/1aqu W3BECTHO H paspemars 3Ty | OCBOUTH
X Guryp c YCBOGHO, U 3ajady wepes | oo
HCTIOJIb30BaHNE TOTO, YTO eII€ | aHaIu3 p
M TIOBOPOTA. HEU3BECTHO. YCIIOBUH. MOCTPOCHUS
[ToznakomMuTBHC
reoMeTpuye
sC
YTBEpPKACHUEM, CKUX GUryp
YTO TIOBOPOT — c
eCTh
Pemrenue 3anau. JBIDKEHHE. WCTIOJIb30Ba
Pemienue 3amay.
138 I'ss Kaproukn
JBuxeHue JBuxeHue HUEM
MOBOPOTA.
[To3nakomu
ThCS C
YTBEPKIACHH
€M, 4TO
MOBOPOT
ecTb
JIBIOKCHUE.
Hayuutscsa

pemars




NpocTenIne

3aJ1a41 10
TeMe
Hayuutbcs DopMUpOBATH Boccranasn | [IpoextupytoT | AnexkBaTHO Hayuurtscs
(dbopmynupoBaTr | yMeHHUS WBaTh MapupyT HCIOIIB3YIOT (bopMyIHpO
b MTOHATHUSA KOHTPOJIMPOBATE | MPEIMETHY | MPEONOJICHUS | PEUEBBIC pMyHp
NapajijIeIbHOrO | MpoLecC U 10 3aTpyAHEHMN B | CPEICTBA A1 | BaTh
IepeHoca u pe3ynsTaT CUTYaLHIO, o0y4eHun JIUCKYCCHU U HOHSITHE
IIOBOPOTA. JESATENBHOCTH ONMCAHHYIO | 4Yepes apryMeHTalH
B 3ajJaue, BKJIFOUEHUE B | CBOEH napaienbH
BBIIETTUTH HOBBIE BUJIBI MO3ULIH. oro
TOJIBKO JIEATEIBHOCTH
1aBHOE Ui | ¥ (hopMbl [epeHoca u
CLICHUS COTpYAHUYECT
P Py MIOBOPOTA,
3a1a4uu. Ba
HCIIONIb30Ba
Tb IIPaBHIIA
MTOCTPOEHUS
Koumponvnasn .
KonmponsHas Pazparounsiii reoMeTpuye
139 I's56 padoma Ne 4 agoma MaTepHal o T
«deusncenuen P BapuaHTam P
c
HCIIOJIb30Ba
HUEM
napajuieIbH
oro
HepeHoca u
OBOPOTA
npu
penieHuu
KOHKPETHO-

MIPaKTHYECK




X 3a7a4

Crnyuaiinble
Y Nwmets
COOBITHS:
MIpeJICTaBICHUE
JIOCTOBEPHOE U
00 OCHOBHBIX
HEBO3MOKHOE
BHUIaX ITpumensitoT
COOBITHS, N
CITy4aiiHBIX KJIACCHYECK
HECOBMECTHBIE o
COOBITHI: VIO
coObiITHA, JIOCTOBEPHOEC BEPOSITHOCT
cobrrrue, HCBO3MO§<HOC, H II)O CXeM
Hpocrerimme | yporupononoxn ’ y Y>
06 JIAHHOM Kaprou- HECOBMECTHMO KJIACCHYECK
140 | A84 | BEPOATHOCTHEIE y & CoGbITHS. oe
COOBITHIO, K Ymethb OIpPEACIICHU
3a1au CyMMa JIBYX p
. BBIYUCIIST e
CITy4aiHbIX
. co0ObITHE, BEPOATHOCT
COOBITHH.
MIPOTHBOIIOJIONK U, TIOHATUS
Kitaccuueckast N
HOE TaHHOMY ciydaifHoe
BEPOSITHOCTHAs
COOBITHIO, U coOBITHE
cxema. CYMMY 15
Knaccuueckoe YMMY ABYX
CITy4alHBIX
olpeieieHue o
COOBITHH.
BEPOATHOCTHU
OKCTepUMEHTaIb 3HAaTh O CBS3U
MEX
HBIC JIaHHBIE U o
141 | Ass TpeseHTanus CTaTUCTHUKOH U
BEPOSITHOCTH TeopHen
N Cratuctuyeckas BEPOSITHOCTEM.
COOBITHI .
YCTOMYUBOCTb, YMmeTs pemath
CTaTUCTUYECKas mpocTenme Pemator
OKCIIepUMEHTaNb | BEPOSITHOCTD. BEPOATHOCTHBIE mpocTeifme
142 | AR6 HbIE JJaHHBIE U 3aJ1a4H, KOMOHHATOP
BEPOATHOCTH OOBSICHUTD HBIE U
COOBITHIA M3yYeHHBIE BEPOATHOCT
TI0JIOXKEHUS HBI€ 33]1a41
Hayuntscs ®opmHpoBaTh BriOupats [IpuHnMaTh WnrepecoBars | Hayunthes
OOBACHSATD HaBBIKH OCHOBAaHHMSI | TIO3HABATENBH | CS Uy>KUM OOBACHSTE
MTOHSTHA caMoOaHaJu3a u Y KPUTEPUH | YIO LETb, MHEHHUEM U
MHororpasHuk 5
143 57 MHOrOrpaHHHKH Tpesenrauuss | ABHKCHH, CaMOKOHTPOJIS JUIs COXpaHSTb €€ | BBHICKAa3blBaTh | MOHATHA
1 OCEBOH U CpaBHEHHA, | IIpH CBOE.
. JIBYDKEHMYS,
LEHTPaJIbHON cepuanu, BBITTOJTHEHUU
CUMMETPUHU knaccupuka | ydeOHBIX OCEBOH 1




napaieTsHOrO0
mepeHoca u
MOBOPOTA,
WUTIOCTPUPOBA
Th TIpaBUJIA
MOCTPOCHHUS
FEOMETPUYECKHU
X Guryp c
HCTIOTIb30BAHME
M OCEBOM U
LEHTPAIHHOMN
CUMMETPUHU
napasieIbHOTO
nepeHoca u
MTOBOPOTA.

LIAH
00BEKTOB.

JICHCTBUIH,
peryMpoBaTh
BECh IpoIece
HX
BBIIIOJIHEHHS U
Y4ETKO
BBITIOTIHATE
TpeOOBaHMS
MO3HaBaTeJIbH
oM 3a7a4m.

LEHTPAILHO
i
CUMMETpPHH,
napaienbH
oro
nepeHoca u
MIOBOPOTA,
WITIOCTPUP
OBaTh
MpaBuia
MOCTPOCHUS
reoMeTpuye
ckux uryp
c
HCIOJIb30Ba
HUEM
OCEBOH U
LEHTPAILHO
i
CUMMETpPHH,
napajuiesbH
oro
repeHoca u
MOBOPOTA,
pemiatp
pocreuime

3aga4u 110




TEMC

Hayuntscs ®opmupoBaTh VYeranapnus | [Ipensocxuma | Berynats B Hayuutscs
OOBSCHSTD, HaBBIKM aHAJIN3a, | aTh 10T BpEMEHHBIE | UAJIOT, OOBACHSTE
KaKOBa CBSI3b TBOPUYECKOI IPUYMHHO- | XapaKTepUCTH | y4acTBOBAaTh B ’
MEeXIy MHUIMATUBHOCTH | CJEJICTBEHH | KH KOJUIEKTHUBHOM | KakoBa
JOBIDKCHUSMU M | U aKTUBHOCTHU bI€ CBSI3U JOCTHKEHUS 00CyXIeHUH -
HaJIOKCHUSIMH, pe3ynbrara npodiem
MHororpansuk
144 | T'58 MHororpaHHUKA P Kaprouku WILTIOCTPHUPOBA (oTBeyarKOT Ha MEXKIY
u Th OCHOBHBIE BOIPOC «KOTJIA
JBU)KEHUSAM
BUBI Oymer
JBUKEHUN pe3ynsTar?» uu
HaJIO0XKEHUS
MH.
3HaTh O CBS3U
MEXAY
CTaTUCTUKOU U p
N eIIaloT
DKCIEPUMEHTAIb Teopuen .
Crartuctuueckas BEPOSTHOCTEIA. npocreiime
HBIC JIAHHDIC 1 CTOMYHBOCTD Junaktudeckue v p KOMOHHATO
MCTh pClIaTh
145 | A87 | BeposATHOCTH M ’ pe p
P N— CTaTUCTUYECKas MaTepuaibl npocTeiime HbIC I
BEPOSATHOCTH BEPOATHOCTHEIC BEPOSATHOCT
3ajaqn, HBIE 3a]1a4N
0OBSICHUTH
HN3Yy4YCHHBIC
IIOJIOKECHUA
Onpenenenne [Ipeobpazos
YHCIIOBOTO BIBAIOT
Yucossle
146 | AS8S8 BBIPAYKEHNS BBIPAKCHHS. IIpe3enTanus YHCIIOBBIE
HelicTBusa Hag BBIPaXKCHUSI,
YyHCcIaMu BBITIOJIHSIIOT
neicTBud ¢
OmpeneneHue TECATUIHBI
Anrebpandeckue
147 | A89 | BeIpaskenus anrebpanueckor | IlpesenTanus MU U
0 BBIPKEHUS OOBIKHOBEH

HBIMHA




JIpoOsIMH

Hayuntscs ®opmupoBaTh CocraBnare | Ilpensocxuma | IlposBrstor Hayuutscs
OOBACHSTD, YTO | YCTONUMBOMH LeJIOe U3 10T BpEMEHHBIE | TOTOBHOCTh OOBACHSTE
TaKoe MOTHUBAIUHU K yacTeu, XapakTepUCTH | aJieKBaTHO ’
oToOpakeHHe aHaJIn3y, CaMOCTOSITE | KU pearupoBaTh YTO TaKoe
IUIOCKOCTH Ha | HCCJIEJOBAaHHIO JBHO JOCTHKEHUS Ha HY>XIbI
0TOOpakeHU
ce0s 1 B KaKoM JOCTpauBasi, | pe3ynbrara IpyTHX,
clly4ae OHO BOCTIONHSS | (OTBEYAIOT HA | OKa3bIBaTh € TJIOCKOCTH
Ha3bIBaeTCs HEA0CTalo BOIPOC «KOTJa | MOMOIIb U
A Hl P A H Ha ce0s U B
JBIDKEHHEM ue Oynet SMOLMOHAJIbHY
IJIOCKOCTH, KOMIIOHEHT | pe3ynbTar?» 10 IOJACPKKY | KakoM
pemaTh 3a1a4u Bl napTHEpaM CIVIae OHO
148 | T'59 MHOrorpaHHUKH 10 M3yHueHHO# y
TEeMe Ha3bIBACTCS
IBIKEHHEM
IJIOCKOCTH,
pemaTsb
3aJa4uy 110
H3Y4YEHHOU
TeMe
Hayuutscs DopMUpPOBATH Bribupatsb IIpoextupyror | Perymupyror Hayunrtscs
MIPUMEHSTh HaBBIKH HaunOonee MapupyT COOCTBEHHYIO OHMCHSTE
TEOPETUUECKUI | camoaHanu3a u 3G GEeKTUBH | MPEONOJICHUST | NESATEILHOCTD p
MaTepuan, CaMOKOHTPOJIS bl CTIOCOOBI | 3aTPYJHCHUH B | ITOCPEICTBOM | TEOpETHUEC
W3y4YEeHHBIA Ha peneHus o0y4eHuH MUCbMEHHON -
MPEABLTYIINX 3a1a4u qepe3 peun
ypoKax, Ha BKJIIOYEHHE B Matepua,
149 reo MHororpaHHuKH MIPaKTHKE HOBBIE BUJIBI N
W3Yy4EHHBIN
JESITETIbHOCTH
1 hopMBI Ha
COTPYIHUYECT
pyA TIPE BTy IN
Ba
X YpOKax Ha
MIPaKTHKE.
150 A90 ToxnectBeHHble | POPMYIIBI IpeseHTamus Hayuutscs dopMUpoBaTH Bribupats [Ipoektupyror | Perymupyror IpeoGpazos
MIPUMEHATH HaBbIKH Hauboee MapuIpyT CcOOCTBEHHYIO




peo0pa3oBaHus | COKPAILEHHOIO TEOPETUUECKUI | caMoaHaIu3a U 3pdexTHBH | MpeomoneHus | NEeATEIBHOCTD BIBAIOT
Marepua, CaMOKOHTPOJIS BI€ CIIOCOOBI | 3aTPYIHEHUH B | MTOCPEICTBOM
IreOpanvecKkux | yMHOXKCHHS. . . YHCIIOBBIE
W3yYEHHBIHA Ha perieHns o0y4eHuH MUCBMEHHON
BBIpAKEHUH CrnoxeHnue u MIPEIBITYIIUX 3aJa4u qyepes peun BBIpaXKEHHUA,
ypOKax, Ha BKJIIOUCHHE B
BBIUYUTAHUE, BBITIOJTHSIIOT
MIpaKTHKE HOBBIE BUBI
YMHOXEHHE U JIeATENIbHOCTH neicTBud ¢
1 HOpMBI
JeleHue JeCATUIHBI
COTpYAHUYECT
Ba MU H
OOBIKHOBEH
HBIMH
IpobsiMu
Hayuutbcs DopMUPOBATH Bri6upats [Ipoextupyror | Perynupyrot
MPUMEHSITh HaBBIKU Haunbonee MapHIpyT COOCTBEHHYIO Crpost
OyHKLHSL. TEOPETUYECKU | camoaHamu3a U | XQPEKTUBH | IPEONONEHUS | AEATENbHOCTh
Marepua, CaMOKOHTPOJIS b€ CIIOCOOBI | 3aTPYJHEHUI B | MOCPEICTBOM rpaduku
I'papuxu IpesenTanus W3yYEHHBIA Ha perieHus o0y4eHun MUCBMEHHON by
5
151 | A91 OyHKIMH GyHKIMI. YeprexHbie HPCIBIYIINX sajaqu epes petn
ypOKax, Ha BKJIIOUCHHE B YUTAIOT
CaoiicTBa HHCTPYMEHTBI MPaKTHKE HOBBIE BUJIBI rpaduKu
dyHKIMHI JIeSATeNIbHOCTH p
1 hopMBI hyHKIHI
COTpYAHHUYECT
Ba
Hayuutscs DopMUpPOBATH Bribupatsb IIpoextupyror | Perymupyror
TiHeH b MIPUMEHSTH HaBBIKH HaunOonee MapupyT COOCTBEHHYIO
’ TEOPETUUECKUI | camMoaHaIu3a u 3QQEKTUBH | MpPEOAONeHUs | AESTENbHOCTD
KBaJIpaTHEbIE, MaTepuan, CaMOKOHTPOJIS bl CIIOCOOBI | 3aTPYJHEHUH B | MOCPEICTBOM
palHOHATbHbIE W3y4YEeHHBIA Ha peneHus o0y4eHuH MUCbMEHHON Pemator
152 | A92 Dynxun TpesenTauus MPEABLTYLINX 3a1a4u qepe3 peun ypaBHEHHUS
ypaBHEHHUSI. ypoKax, Ha BKITIOYCHHE B Y CUCTEMBI
CreTeMbl MIPaKTHKE HOBBIE BUJIBI ypaBHEHUiT
JIeATENBHOCTH
YpaBHEHUI 1 hopMBI
COTPYIHUYECT
Ba
153 6l Tena n Temna, IIpesenranus Hayuntscs ®opmHpoBaTh Camoctoste | Beinensars u Hemonctpupo | Pemats
MTOBEPXHOCTH MTOBEPXHOCTH UepTexHbIE MIPUMEHATH HaBBIKK pabOTHl | JBHO 0CO3HABaTh TO, | BaTh




BpalllCHUA BpallCHUSA WHCTPYMEHTBl | TEOPETUYECKHH | 110 AITOPUTMY C03/1aBaTh 4TO yXKe CIOCOOHOCTS K | 3a/la4H 3a
Matepual, ITOPUTMBI | YCBOGHO 1 YTO | OMIIATHH, Kype
W3yYEHHBIHA Ha JIEATENBHOCT | €€ MOMJIEKUT | CTPEMIICHUE
MIPEIBITYIIUX U Ipu YCBOEHHUIO, yCTaHABJIMBATh | FEOMETPUU
YpOKax, Ha peleHnn OCO3HABATh JIOBEPUTEIIBHBL | o o
MIpaKTHKE npobiem Ka4eCcTBO U € OTHOUICHHUS
TBOPYECKOTO | YPOBEHb B3alMOIIOHHMM | KJIACCOB.
51 YCBOCHHH. aHusl.
MTOMCKOBOTO
Xapakrepa
®opmupoBaTh Boipgensate u | Onpenendars OnuceiBaTh Pemars
YCTOMYUBOU ¢dbopMmynmupo | mocnemoBaren | CoAepiKaHHe saxaun 3a
MOTHBALIUU K BaTh BHOCTH COBepIIacMbIX
aHaJIn3Yy, npobnemy IIPOMEKYTOUH | AEUCTBUH C Kypc
HCCIIEOBaHUIO BIX ACUCTBUN | LENBIO
reoMeTpUn
JUIST OpHEHTAINH
TIOJTyYEeHUS MpeaIMEeTHO- 7-9
Tenau Tena, IIpesenranus KOHEYHOTO PaKTHYECKO
154 | T62 [IOBEPXHOCTH [IOBEPXHOCTH YeprekHble pesynbTara YOTH FHOI Kjaccos 1
BpalleHus BpallleHus WHCTPYMEHTBI JeATeNbHOCTH | cTapeiimue
3a]1a4un
HCTOPUYECK
o
FEOMETPHH.
Hayuntbcs ®opmHpoBaTh Camoctoste | Beinensars u JemoHcTpupo
MIPUMEHATH HaBBIKU pabOTHl | JTHHO OCO3HaBaTh TO, | BaTh
TEOPETHUUECKHUN | 110 aITOPUTMY co3/1aBaTh YTO yXKe CHoCcoOHOCTH K
Hepasencrso. MaTepuail, aITOPUTMBI | YCBOEHO M YTO | 3MIIATHH,
YpaBHeHHS 1 CricTeMb! W3YYEHHBIN Ha JESATEILHOCT | emlé MOUICKUT | CTPEMIICHHE
155 | A93 CHCTEMEL TpesenTauus TIPEIBITYIITUX U Tpu YCBOEHHUIO, yCTaHaBIIUBATh Pemmarot
. HEPaBEHCTB. ypoKax, Ha perieHnn 0CO3HaBaTh JIOBEPUTEJIbHBL | YpaBHEHHUS
YpaBHCHUHU IIPaKTUKE npodiem Ka4eCTBO U € OTHOLLICHHUS U CUCTEMBI
MHOXeCTBO i
TBOPYECKOTO | YPOBEHb B3aUMOIIOHUM | ypaBHEHUH
u YCBOCHHS. aHMsl.
MTOMCKOBOTO
Xapakrepa
156 AO4 HepasencrBa n | Ypasaenue win | [IpeseHrars Hayuutbcs DopMHpOBATH Camoctosite | Beinensts u HemoHncTpupo
MIPUMEHSATH HaBBbIKK pabOTHl | JBHO 0CO3HABaTh TO, | BaTh




CUCTEMBI cucremMa TEOPETUUECKUN | IO AITOPUTMY co3/1aBaTh 4TO yXKe CIOCOOHOCTH K
HEpaBCHCTB ypaBHeHHii Kax Marepuar, ITOPUTMBI | YCBOCHO M 4TO | OMIIATHH,
W3yYCHHBIA Ha JIEATENBHOCT | €€ MOMJIEKUT | CTPEMIICHUE
MaTeMaTH4yecka MIPEIBITYIIUX U Ipu YCBOEHHUIO, yCTaHaBINBATh
— ypOKax, Ha pereHun 0CO3HaBaTh JIOBEPUTEIIBHBI
MIpaKTHKE npobiem Ka4eCcTBO U € OTHOUICHHUS
peasbHBIX TBOPYECKOTO | YPOBEHb B3aMMOIIOHUM
cutyauuii u YCBOCHHS. aHMS.
MIOUCKOBOTO
Xapakrepa
Hayuutbcs DopMUpOBATH Camoctoste | Beinensats u JeMoHcTpupo
ToctenoBaTess NPUMEHAT: | HABBIKH paboThl | JIBHO OCO3HaBaTh TO, | BaTh
3anaun Ha TEOPETUUECKUN | 10 aITOPUTMY c03/1aBaTh YTO yXKe CIOCOOHOCTB K
HOCTH. MaTepuan, ANTOPUTMBI | YCBOEHO M YTO | 3MIIATHH,
COCTABJICHHA ApudmeTieck W3ydYEeHHbIH Ha JEATENBHOCT | €IIE MOUIEKUT | CTPEMIICHHUE
157 | A95 ypaBHEHNIT KK IpesenTauus MPEIBLTYLINX U TIpH YCBOCHHIO, yCTaHaBIIUBaTh
ai u ypoKax, Ha pelieHun 0CO3HaBaTh JIOBEPUTENIbHBI
CHCTEM reoMeTpiIecKas [PaKTHKE npobiieMm Ka4ecTBO U € OTHOILEHUS
ypaBHeHHiL TBOPUYECKOTO | YPOBEHb B3aUMOIIOHUM
MIPOrpecCcuu u YCBOEHHS. aHusl.
MTOMCKOBOTO
Xapakrepa
Hayuutbcs DopMHUpOBATH Onpenenare | CTaBUTh Ucnonb3yrot
MIPUMEHATH MIO3HABATENBHBIA | OCHOBHYIO M | Y4eOHYIO MpaBUJIbHBIE Haxomuts
TEOPETHUECKUI | MHTEpEC. BTOpOCTEIE | 3ajady Ha SI3BIKOBBIE CTOPOHBI
Tenan Tena Marepuar, HHYIO OCHOBE cpeAcTBa Uil | MPSIMOYTOJIb
158 63 HOBEpXHOCTH IOBEPXHOCTH W3yYEHHBIN WHPOPMAIM | COOTHECEHHS 0T06pa)KeHI/I$Iv HOTO
BpalcHus BpaLLCHIS paHee. 10 TOTO, YTO Y’)K€ | CBOMX MBICTIEHl | TPEyroJbHU
W3BECTHO U Ka 1o
YCBOEHO, U TeopeMe
TOTO, 4TO eI [Mudgaropa.
HEHU3BECTHO.
Hayuntecs ®opmHpoBaTh Beigensats Cnmyaror cBoit | OOMmeHuBarore | PopMynupo
MIPUMEHATH HaBBIKH aHaJN3a, | ooIee u croco0 s 3HAHUSIMU BaTh TpH
TEOPETHYECKHA | COMOCTABIEHHs, | YaCTHOE, JIEHCTBHS C MEXITy
Tenan Tena MaTepuail, CpPaBHEHUS Lenoe u 3TaJIOHOM, YiieHaMU MpU3HAKa
159 re4 MTOBEPXHOCTH ,JIOBEPXHOCTHU W3yYEeHHBIN 4acTh, 00HapyXHBaO | TPYMIIBI IS
BpaleHus BpalleHus panee. obriee u T OTKJIOHEHHS | MPUHSTHA mono0us
pasnu4HOE B | ¥ OTAMYMS OT | 3((PEKTUBHBIX | TPEYroJIbHU
M3y4aeMBbIX | dTaJIOHA. COBMECTHBIX
00beKTax; peleHMSIX. KOB,




Kiraccuumm HCIIONTH30Ba
0BaTh
p Tb IOgOOHE
00BEKTHI
TPEYTOJIbHH
KOB TIpH
pelICHUH
reoMeTpuye
CKHX 3a/1a4
337124
PaKTHYECK
oM
HaIpaBJICHH
OCTH.
Hayuutbcs DopMHUpPOBATH Brioensats Cnmgator cBori | OOMEHHBAIOTC
MIPUMEHATh HaBBIKU aHAIM3a, | obuiee u cnoco6 sl 3SHAHUSAMU
TEOPETUUYECCKUIl | COMOCTABICHHS, | YAaCTHOE, JEHCTBHS C MEXTY
Marepual, CpaBHEHUS nesaoe u ATAIOHOM, 4JIeHAMH
Tocnenosatens- | Tlocnenopatens- W3ydYEeHHbIH YacTh, OOHAPYKUBAKO | TPYIIIBI IS Pemaror
160! A6 HOCTH U HOCTH TTpesenTatus panee. ob1ee u T OTKJIOHEHHUS | TIPHHSITHSI ypaBHEHHS
pa3IMYHOE B | M OTIMYKS OT | 3(QPEKTHBHBIX | U CHCTEMBI
nporpeccnu ,HIpOrpeccnu U3ydaeMbIX | DTaJIOHA. COBMECTHBIX ypaBHEHHI
00beKTax; pelIeHHUSIX.
KJIACCU(UITH
poBaTh
00BEKTHI
OrnpeneneHne Hayuutscs DopMUpPOBATH Brraensats Cnnyarot cBoii | OOMEHHBAIOTC
HOPUMEHS T HaBBIKU aHaJM3a, | oblee u crnocob 51 3BHAHUSAMH [TpuMeHsOT
OyKBEHHOTO TEOPETHYECKUI | COIMOCTABIEHHs, | YACTHOE, JIEUCTBUS C MEX LY u
BBIPAKCHHA. Marepual, CpaBHEHUSI nesoe u ATAJIOHOM, 4JIeHAMH CHCTEMaTH3
bykBenHbIe W3yYCHHBII YaCTh, OOHApY)KUBAIO | TPYIIIIBI JUTS UPYIOT
161 | A97 N Tpeobpasosany | Kaprouku paHee. ob1ee n T OTKJIOHCHHUS | TIPUHSATHUS HOJTyYSHHBI
p ¢ GYKBEHHBIX pa3IuYHOE B | M OTIMYKS OT | S3Q(PEKTHBHBIX | € 3HAHUS 3a
M3y4aeMbIX | OTaJOHA. COBMECTHBIX Kypc
BRIPAXCHHH 00beKTax; pELICHUsX. ainreOpsr 9
KI1accuuIm Kjacca

poBaTh




00BEKTHI

Hayuntscs dopMUpOBaThH Brimensats Crugarot cBoit | OOMEHHMBAIOTC
MIPUMEHATH HaBBIKM aHajn3a, | ooiee u cnoco6 sl 3SHAHUSAMU
TEOPETUUYECKUNA | COMOCTABJICHUS, | YacCTHOE, IEHCTBHA C MEXKIY
Urorosas Marepua, CpaBHEHHUS LeJyioe u 3TAJIOHOM, YIeHAMU
Hrorosas KOHTPOTbHAS Paznatounbii W3Y4CHHBIN 4acTh, OOHAPY)KUBAIO | TPYIIIBI IS
162 | A9 KOHTPOJILHAS MaTepHal 1o paHee. ofmiee u T OTKJIOHEHHS | MPUHATHA
pabora pasIMIHOE B | ¥ OTNIMYHSA OT | A (DEKTUBHBIX
pabora BapraHTaM U3y4aeMbIX | JTaJlOHa. COBMECTHBIX
00beKTax; pelIeHHSIX.
KIJIACCUPUITH
poBaTh
00BEKTHI
Hayuutscs DopMUPOBATH VYeranapnuB | Oco3HaBaTh YMemwrT ¢
MIPUMEHSTh LieJIEBbIE aTb camoro ceos MOMOIIBIO
IToBTOpEHME TEOPETUYECKUHN | YCTaHOBKHU aHaJIOTUHU Kax BOIIPOCOB Hayuurtscs
TeMbL MaTepua 1o yueOHOM JIBHKYITYIO J0OBIBaTh MIPUMEHATh
TEMe: JeSITeIbHOCTH CHITy CBOETO HEIOCTAIOUIYIO | Ha IIPAKTHUKE
YeThlpexyroibH
«YeTpIpexyronbH «YeTsIpexyron Hay4CHHMS, UHPOPMAIIMIO | TEOpeTHYeC
UK, .
163 I6s BHHUKH, CBOIO KU
VKW, MHOTOYT'OJIbHUK
" MHOT'OYTOJIbHU CHOCOOHOCTH K Marepual
MHOT'OYT'OJIbHUKH KU» MPEOOICHHIO 0 TeMe
N MPENSTCTBUN «OxpyKHOC
17§ Tb»
CaMOKOPPPEKIL
2074
Hayuutscs DopMUpPOBATH Bemonnare | Onpenenars Onpenenars Hayunrtscs
MIPUMEHSTh HaBBIKM Pa0OTHl | yueOHbIE nocjenoBaTen | LEIH U OHMCHSTE
TEOPETUUECKUN | MO AITOPUTMY 3aja4u, He BHOCTh GbyHKIH p
[ToBTOpenue MaTepua 1o HMMEIOIIHE MPOMEXYTOYH | YUYACTHHKOB, Ha TPaKTHUKE
BekropsL. TEeME: OJIHO3HA4YHO | BIX LICJIEH C CIOCOOBI
TeMbl «BEeKTOpHI. B N . TeopeTuiec
164 66 Meton «BexkTopsl. TO peuleHHus | y4éToM B3aMMOJICHCTB .
Meton Meton KOHEYHOI'0 us KUH
KOOpAMHAT KOOPJINHATY pe3ynbrara
KOOpAMHAT MaTepHai
0 TeMe

«Yetbipexyr




OJIbHUKH.

MHoroyron
BHUKH»
Hayuutbcs DopMUpOBATH Beraensats Cnnyarot cBoi | OOMeHHBAIOTC
MIPUMEHSTh HaBBIKM aHajM3a, | obuee u crocod s 3HAHUSIMU
TEOPETUUYECKUNA | COMOCTABJICHUS, | YaCTHOE, IEHCTBHA C MEXKIY
Marepua, CpaBHEHUS nesoe u ATaJIOHOM, YrieHaMU
YpasHeHus u | YpaBHEHHS , W3yUYCHHBbII 4acTh, OOHApY)XUBAIO | TPYIIIIBI IS
165 | A99 HEpAaBEHCTBA C | HEPABEHCTBA C paHee. oOmiee u T OTKJIOHEHHSI | IPUHSTHA
pa3NUYHOE B | ¥ OTANYMS OT | 3(PEKTHUBHBIX
lapaMeTpoM lapaMeTpoM U3y4aeMbIX | ITaJOHA. COBMECTHBIX
00BeKTax; pEIIeHUsX.
KIJIACCUPUITH
poBaTh
00BEKTHI
Hayuutbcs DopMUPOBATH Briaensats Cnmaator cBori | OOMEHHBAIOTC
MIPUMEHATH HaBBIKU aHaIM3a, | obuiee u cnoco6 sl 3SHAHUSAMU
. N [IpumensroT
TEOPETUUECKUI | COMOCTaBICHUS, | YacTHOE, JefcTBUS C MEXTy "
ITocTpoenune Marepua, CpaBHEHHUS neJsoe u 3TAJIOHOM, YiIeHaMU
I'paduxu . CUCTEMAaTHU3
rpadka W3yYEeHHBIN 9acTh, 0OHapyXHUBAK0 | TPYMIIBI IS HpyoT
i aHee. obmiee u T OTKJIOHEHHUSI | IPUHSATHS
166 | A100 yHKimi 11X p Hl p TOJTyYE€HHBI
($yHKUINH U ee pasnIu4HOE B | ¥ OTAMYMS OT | 3 PEKTUBHBIX
CBONCTBa € 3HaHM 3a
W3y4aeMbIX | 3TajoHa. COBMECTHBIX
HCCIIEIOBAHNE Kypc
00beKTax; pelIeHHUSIX.
anredpsr 9
KJIACCU(HUITH
KJacca
poBaTh
00BEKTHI
Hayuutscs DopMUpPOBATH Boraensats Cnnyarot cBoi | OOMEHHBAIOTC
MIPUMEHSTh HaBBIKM aHaJM3a, | oouiee u croco6 s 3HAHUSIMU
IeMEHTEL TEOPETUUECKUN | COMOCTABJIEHUS, | YaCTHOE, JefcTBus ¢ MEXTY
3 Marepua, CpaBHEHUs nesoe u 3TaJIOHOM, qYrieHaM1
KOMOHHATOPHKH, JICMEHTLT W3Y4eHHBIN 4acTh OOHAPY)KUBAKO | TPYIIIBI IS
b
KoMOHHATOpHKH aHee oOmiee u T OTKJIOHEHHSI | IPUHSATHSA
167 | Al0l CTaTUCTHKH H , CTATUCTUKH U P ’
pa3IUYHOE B | ¥ OTIAMYMS OT | dDPEKTHBHBIX
Teopun TEOpHUH
. W3y4aeMbIX | 3TajoHa. COBMECTHBIX
BEPOSITHOCTEH
BepOsTHOCTEH 00beKTax; peLeHHSIX.
KJIACCU(PUITH
poBaTh

OOBEKTHI




Hayuutscst ®dopMUpOBaThH YMmeTh Camocrositens | C HavanTscs
MIPUMEHATH HaBBIKH OCYIIECTBIS | HO JIOCTaTOYHON I I/}IIMGHHTB
TEOPETUUECKUN | COCTABICHUSA Th CUHTE3 (hopMynHupoBaT | OTHOTOU U Hap HpaKTHKe
TToBTopeHHe MaTepHall mo ajaropuTMa Kak b TOYHOCTBIO TeopeTHCe
TeMe: BBITIOJTHEHHSA COCTaBIIEHH | MTO3HABATENbH | BBIPAXKATh N
TEMBI KA1
168 re7 [Buxenue «JIBrxenue.» 3a/1aHuUs, € IIEJIOTO U3 | VIO EeNb U CBOU MBICITU B MaTepHan
«JIBIIKEHME HAaBBIKOB yacTei CTPOUTH COOTBETCTBUH [0 TeMe
BBITIOJTHEHHSA JIEHCTBUS B C 3a7a9aMu 1
«BeKTopsbl.
TBOPYECKOTO COOTBETCTBHH | YCIOBUSIMH Meron
3aJIaHus C Hel KOMMYHHUKAITH
" KOOpJIHMHAT.
Hayuutscs ®opmMupoBaTh Bri6upars [Ipoextupyror | Perynupyror
MIPUMEHSTh HaBBIKH HauboJee MapIpyT coOctBennyto | [IpumensTsb
TEOPETHUECKUl | camoaHanIu3a u 3QQEKTUBH | MPEOAONICHUS | AESITEIBHOCTh | TEOpEeTHYec
MaTepua, CaMOKOHTPOJIS bl CITIOCOOBI | 3aTPYOHEHHI B | MMOCPEIACTBOM KU
M3yYEHHBIA Ha penIeHus oOyueHnH MUCHMEHHOHN MaTepuan,
169 68 VITOroBbI# YpoK MPEABITYIITUX 3a1a4u yepes peun W3YYCHHBIN
ypoKax, Ha BKJIIOYEHHE B 3a Kypc
MIPAKTHKE HOBBIE BUJIBI TeOMETPHUHU
JIEATEIIBHOCTH B CpeaHen
1 GOPMBI LIKOJIE, Ha
COTPYIHUYECT MPAKTHKE
Ba
170 | A102 Uroroserit ypox




