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1. HOACHUMTEJIBHAS 3AIIMCKA.

1.1.PaGouas nporpamma paspaGorana Ha ocHoBe ®I'OC O0CHOBHOrO OOLIETO

o0pa3oBaHus, NMPUMEPHBIX OCHOBHBIX 00Opa30BATENbHBIX MPOTPaMM, aBTOPCKUX MPOTPaMM IO
MpPEIMETY.

Jlannasi paboyasi mporpaMmma OpHEHTHpPOBAaHA Ha ydyamuxcs 7-9 KIaccoB M peau3yercs
Ha OCHOBE CJICAYIOIINX JOKYMEHTOB:

- MporpaMMbl 1O KypCy MaTreMaTHKH 7-9 KJIaccoB, CO3MaHHOW Ha OCHOBE EIUHOMN
KOHICIIIHWHU ITPpErogaBans MaTCMAaTUuK B CpeI[Heﬁ HIKOJIE,

- Anrebpa. COopHHK pabouynx mnporpamm 7-9 Kiaccel: mocoOue s yduTenei
o0mieo0pa3oB. opranu3anuii/ cocraButenb T. A. Bypmucrposa. M.: Ilpocsemenue, 2014;

- I'eomerpus. COopHHK pabouux mporpamm. 7-9 Kiaccel: mocobue JUisl yduTenei
o61eo6pazoB. Opranuzanuii/ coct. T. A. Bypmucrposa. M.: [Ipocsemienue, 2014.

[Iporpamma cooTBeTcTBYeT yueOHHKY «['eomeTpus» s 7-9 kimaccoB oOpa3oBaTeIbHBIX
yupexieHuit/ Aranacss — M.: [Ipocsemienue, 2007.

[Iporpamma cooTBeTCTBYET yUeOHUKY «AnreOpay misa 7, 8, 9 kimaccoB oOpa3zoBaTeIbHBIX
yupexxienuii  FO.H.Makaperues, H.I'Munmox, K.HW.Hemkos, C.b.CyBopoBa; mnon
pen.C.A. TensikoBckoro M.: Ilpocsemienue, 2015.

- CTaHapTa OCHOBHOTO O0MIero 0Opa3oBaHMsI IO MaTEMAaTHKE.
- Yyebnoro miana MKOYV «Cazanosckas COLL»
- JlokansHoro akta MKOVY «Cazanosckas COILLD» « [Tonoxenue o paboyeii mporpamMmme
o ®I'OC HOO,dI'OC 000, dT'OC COO».

[IporpaMma 1O MaTemaTuke cocTaBieHa Ha ocHOBe DdyHIaMeHTanbHOrO sapa
cojiepkaHus 00Iero oOpa3oBaHusA, TPeOOBaHMI K pe3yibTaTaM OCBOCHHS 00Opa30BaTebHOM
MporpaMMbl  OCHOBHOTO  0OmmIero o0Opa3oBaHus, TMPEACTaBICHHBIX B  QeaepaabHOM
roCcy/lapCTBEHHOM CTaHAApTE OCHOBHOIO oOmIero o0pa3oBaHMs ¢ y4ETOM IMPEEMCTBEHHOCTH C
[IpuMepHBIME TIpOTpaMMaMH TSI HadaJbHOTO OOIIero oOpa3oBaHUs MO MaTeMatuke. B Hel
TaKK€ YYMUTHIBAIOTCA JOMUHUDPYIOIIME UAEU U TMoyioxkeHus I[lporpammbl pasBuTus u
(dbopMHUpOBaHMSI YHUBEPCAIBbHBIX Y4YEOHBIX ACUCTBHUIl Ui OCHOBHOrO oOmIero oOpa3oBaHMUs,
KOTOpble  00OecrneynBalOT  (POPMUPOBAHUE  POCCUMCKONM  TpakJaHCKOM  HMICHTHUYHOCTH,
KOMMYHHMKATHUBHBIX Ka4eCTB JIMYHOCTH, U CIOCOOCTBYIOT (OPMHUPOBAHHUIO  KIIFOUEBOM
KOMIIETEHIIUH — YMEHUIO YYUMbCAL.

Kypc wmarematuku 7-9 knaccoB sBnsieTcss (QyHAAMEHTOM JJIsi MAaTEeMaTH4YeCKOro
0o0pa3oBaHUs M Pa3BUTHsI IIKOJIbHUKOB, TOMUHUpPYIOLIEH (YHKIMEH Mpu ero U3ydeHUuH B 3TOM
BO3pacTe SBJSETCS MHTEJUICKTYallbHOE pa3BUTHE ydamuxcs. Kypc mocTpoeH Ha B3BEHICHHOM
COOTHOIIIEHUHU HOBBIX M paHEE YCBOCHHBIX 3HAHUM, 00S3aTENbHBIX U JOMOJHUTENBHBIX TEM IS
M3YYEHHUS, a TAaK)KE YIUTHIBAET BO3PACTHBIC U MHIUBUyaTbHbIE 0COOCHHOCTH YCBOCHUS 3HAHUMN
YUYAIIUMHUCS.

3HaYUTENIbHOE BHUMAaHKE B M3JI0)KEHUU TEOPETHUECKOTO MaTepuasa Kypca yAenseTcs: ero
MOTHBAIUH, PACKPBITHUIO CYTH OCHOBHBIX MOHSTUH, Uaed, MeTogoB. OO0ydeHHE MOCTPOEHO Ha
0aze TeopuM pa3BUBAIOLIET0 OOy4YEHHS, YTO JOCTHUTaeTCs OCOOCHHOCTSMU H3IIOKEHUS
TEOPETUYECKOTO0 MaTepuaja U YIpPaXHEHUSIMU Ha CPaBHEHHUE, aHAIH3, BbIJEJICHHE TIABHOTO,
YCTaHOBJICHHE CBs3EH, KIacCU(UKAIMIO, T0Ka3aTelIbCTBO, 0000IIEHHE W CHCTEMaTH3AIHIO.
Oco00 akIEeHTUPYIOTCS COIEpPKATEIbHOE PACKPHITUE MaTeMaTHYEeCKHX IMOHSATUH, TOJIKOBaHUE
CYIIHOCTH MAaTeMaTHYeCKUX METOJOB U O0NacThH UX MPUMEHEHHs, JIEeMOHCTpaIus
BO3MOXHOCTEH MPUMEHEHUS TEOPETHUECKUX 3HAHUW s pelIeHUs pPa3HoOoOpa3HBIX 3a7ay
MPUKIaTHOTO XapakTepa. Oco3HaHue OOIIero, CyIIECTBEHHOTO SIBISIETCS OCHOBHOM 0a3oil amns
pelieHus yhnpaXHeHuid. BaXXHO TPUBOIUTH JETalbHBIE MOSCHEHUS K PEIICHUIO THUIOBBIX
yIpaXHEHUH. ITUM PaCKphIBaeTCA CyTh METOJa, MpeJiaracTcs alfOPUTM WM IBPUCTHUYECKAs
cXeMa pelIeHus yIpakKHeHUH onpeaenEéHHOro THIIA.

[IpakTHdeckast 3HAYMMOCTh IITKOJILHOTO Kypca MaTEeMAaTHKH 7 - 9 KJIaCCOB COCTOUT B TOM,
YTO MPEIMETOM €r0 M3YYEHHUS SBISIOTCS KOJTUYECTBEHHBIC OTHOIICHHS U MPOLIECCHl PEATbHOTO



MHUpa, OMHCAHHBIE MAaTEMAaTUYECKUMU MOJEIIMU. B coBpeMeHHOM OOIIecTBe MaTeMaTH4ecKas
MOJITOTOBKa HEOOXOAMMa KaXXJAOMY 4YeEJIOBEKY, TaK KaK MaTeMaThKa IMPHCYTCTBYET BO BCEX
cdepax 4eI0BEUECKON AEATEIBHOCTH.

I'eomeTrpuss — OOMH M3 BAKHEHIIMX KOMIIOHEHTOB MAaTEMaTH4YeCKOro oOpa3oBaHUS,
HeoOxoauMasi Al TPUOOPETeHHsT KOHKPETHBIX 3HAHUM O NPOCTPAHCTBE U TMPAKTHYECKU
3HAYMMBIX yMEHHH, (HOPMHUpPOBAHMSA S3bIKA ONUCAHUS OOBEKTOB OKPYXKAIOIIETO MHpA, IS
pa3BUTUSI MPOCTPAHCTBEHHOI'O BOOOpPAXEHHS U HMHTYHULUH, MATEMaTH4YE€CKOW KYNbTYpbI, AJIs
ACTETUYECKOTO BOCHMTAHUS yyamuxcs. M3ydyeHue reoMerpuu BHOCUT BKJIaJ B pa3BUTHE
JIOTUYECKOTO MBIIIIEHUS, B OPMUPOBAaHNE IOHATHUS JOKA3aTEIbCTBA.

OpHOl M3 OCHOBHBIX LI€JIEH W3yYyEHUs MaTeMaTUKU SIBJSIETCSI PAa3sBUTUE MBILUICHHUS,
npexzae Bcero (GopMHpoBaHHE aOCTPAKTHOTO MbINUICHHS. B mporecce u3ydeHus: anreOpbl
dbopMupyeTcsi JIOTHYECKOE U aNTOPUTMHUYECKOE MBIIUICHHE, a TaKKe TaKhue KavyecTBa
MBIIIUICHUS, KaK CHJIa W THOKOCTh, KOHCTPYKTHBHOCTh W KPUTHYHOCTH. Iy ajmanranuu B
COBPEMEHHOM HMH(QOPMAIIMOHHOM 00IecTBE BaXHBIM (DakTOpoM sBIseTCS (OpPMUPOBAHUE
MaTeMaTHYeCKOr0 CTWJIS MBIIIJIEHUS, BKIIOYAIOMIEro B ce0f MHAYKIUIO U JEIyKIHIO,
00001IeHNE W KOHKPETH3allUl0, aHAIN3 U CHUHTE3, KIAaCCH(PUKAIMIO W CHUCTEeMAaTHU3aIHIo,
abcTparupoBaHue U aHAJIOTHIO.

Pabouas mporpamma BBINOJIHSET JBE OCHOBHBIE (DYHKITHH:

NudopmanrionHo-MeTo1ndecKas byHKIHISA MO3BOJISIET BCEM Y4aCTHHKaM
0o0pa30BaTeNbHOTO TMpoliecca TMOJYYUTh MPEACTaBICHHE O LENsAX, COJep)KaHuHu, oOuei
CTpaTeruu OOYYeHHs, BOCIUTAHUS M Pa3BUTHs Y4YalIUXCAd CPEACTBAMU JIAHHOTO Y4eOHOTO
npeaMera.

OpranuzalMOHHO-TUTAHUpYIOIas  (QYHKIUS OpeJycMaTpUBaeT BbIJCIIEHHE ATaloB
oOyueHusi, CTPYKTYpHpOBaHUE Y4eOHOrO Marepuasa, OIpPEJENIEHHE €ro KOJMYECTBEHHBIX H
Ka4eCTBEHHBIX XapaKTEpPUCTHK Ha KaXJOM M3 3TaloOB, B TOM YHUCIE A COAEPIKATEIBHOTO
HaIOJHEHUS IPOMEXYTOYHOHN aTTECTAlMH yJalluXcs.

1.2.IpnopureTHbiMu yenamu odyuenus MaTeMaTHKH B 7-9 Kaaccax siBJISIIOTCS:

® JIOCTH)XEHHE 00yUYaIoUIUMCS TUIAHUPYEMBIX PEe3yabTaTOB: 3HAHUI, YMEHUIA, HABBIKOB,
KOMITIETEHIIMI U KOMIIETEHTHOCTEH, ONpeIeIIeMbIX TUUHOCTHBIMU, CEMEUHBIMH,
0OLIECTBEHHBIMU, TOCYAAPCTBEHHBIMH MOTPEOHOCTMU U BO3MOKHOCTAMHU 00yUaroerocs
CPEIHEro MKOJILHOTO BO3pacTa, UHANBUAYATbHBIMU OCOOEHHOCTSIMH €r0 Pa3BUTHSI U COCTOSTHUS
3]10pPOBbBS;

® CTaHOBJIEHHE U Pa3BUTHUE JIMYHOCTU O0YYAIOIIETOCs B €€ CaMOOBITHOCTH,
YHHUKaJIbHOCTH, HETIOBTOPUMOCTH;

® CO3HATEJIbHOE OBJIA/ICHUE YUAIIUMUCS CUCTEMOM allreOpandeckiux 3HaHUM U yMEHUH,
HEO0OXOIMMBIX B IOBCETHEBHOM JKU3HHU I U3YYCHUS CMEXKHBIX AUCLUILTUH U MIPOIOIIKEHUS
00paszoBaHUs;

. pa3BUTHE BBIUMCIUTEIBHBIX U (POPMATbHO-ONIEPATUBHBIX aIre0panyecKux
YMEHHUI IO YPOBHS, TIO3BOJISIONIETO YBEPEHHO MCIOJIb30BATh UX MPH PEIICHUH 3a1a4
MaTEeMaTHKU U CMEKHBIX IIPEIMETOB;

. MOHMMAaHHUS IPUHIIUIIOB YCTPOKUCTBA U MCIOIb30BaHUS COBPEMEHHON TEXHUKH,
BOCIIPUATHS HAYYHBIX U TEXHUUYECKUX MTOHATUN U UACH;

Pa3BuTHe TOrM4ecKOro MBIIUICHHUS YJaluXcs MpU O0yYEeHHH MAaTeMaTUKU CIIOCOOCTBYET
YCBOEHUIO MPEAMETOB TyMaHUTapHOro nukna. [lpakruueckue yMeHHUST U HaBBIKH
MaTeMaTHYeCKOr0 XapakTepa HEeOoOXOIUMBI A TPYAOBOW M MPOQEecCHOHATHHON MOATOTOBKH
LIKOJIbHUKOB.

Nzyuenue anreOpbl, reoMeTpuu, (QYHKIMI, BEPOATHOCTH U CTATUCTHKHU CYIIECTBEHHO
paciupsieT Kpyro3op y4aliuxcsi, 3HaKOMsI MX C HHIYKIMEH W JeIyKiuer, oO0OoOIIeHHeM H
KOHKpeTH3allMel, aHalu30M W  CHHTE30M, KJacCH(HKAIMell W  CHUCTeMaTH3allHei,
abcTparupoBaHHeM, aHAJIOTHEW. AKTHBHOE HCIIONB30BaHME 3a7ad Ha BCEX JTamax ydeOHOTro
mpolecca pa3BUBaET TBOPUECKHUE CIIOCOOHOCTH MIKOTHHUKOB.



Baxwneiiimeid 3amaueil IIKOJIBHOTO Kypca anreOpbl SIBISETCS Pa3BUTHE JIOTUYECKOTO
MBIIUICHUST ydamuxcsa. CaMu OOBEKTh MaTeMaTHYECKUX YMO3AKIIOUEHHH U MpPUHATHIEC B
anreOpe mpaBuiIa UX KOHCTPYMPOBAHUS CIIOCOOCTBYIOT (POPMUPOBAHHIO YMEHHI 00OCHOBBIBATH
U JJOKa3bIBaTh CY)KJIEHUS, IPUBOJUTH YETKHE ONIPEIEIICHUS, Pa3BUBAIOT JIOTUYECKYIO HHTYHLIHIO,
KpaTKO ¥ HAIJISIIHO PacKphIBAlOT MEXAHU3M JIOTUYECKUX IOCTPOCHUN U ydaT UX MPUMEHEHHUIO.
Tem campiM anreOpa 3aHMMaeT OJHO W3 BEAyUIMX MeCT B (OPMHPOBAHMHM HAYyYHO-
TEOPETUYECKOTO MBIIIJIEHUS IIKOJbHUKOB. PackpbiBasi BHYTPEHHIOIO TapMOHHIO MaTeMaTHKH,
(dbopMupys TOHUMAHHE KPAcOTHl M M3SIIECTBA MATEMAaTHUECKUX PACCYKIEHHH, anreOpa BHOCHUT
3HAYUTENIbHBIN BKJIa/ B 3CTETUYECKOE BOCIIUTAHUE YUALUXCS.

N3yuenne MaTeMaTHKU JOJDKHO 00ECTIEUUTD:
1. B HanpaBlIEHUU JIUYHOCHIHO20 PA36UMUSL.
e Pa3BuTHe TOrMUECKOTO U KPUTUYECKOTO MBIIIIEHHS, KYJIbTYPhl pEUr, CHOCOOHOCTH K

YMCTBEHHOMY IKCIIEPUMEHTY;

o @DopMHPOBAHUE Y YHAIINXCS UHTEIUICKTYAIbHOW YECTHOCTH U OOBEKTUBHOCTH,
CIIOCOOHOCTH K MTPEOI0JICHUIO MBICIIUTEIBHBIX CTEPEOTHUIIOB, BHITEKAIOIITUX U3
O0OBIJIEHHOTO OIBITA;

e Bocnuranne ka4ecTB JIMYHOCTH, 0OECIIEYNBAIOIINX COMIHATBHYI0O MOOMIIBHOCTD,
CIIOCOOHOCTH TPUHUMATh CAMOCTOSITEIIbHBIE PEIICHNUS,

o @DopMHPOBAHUS KAYECTB MBIIIJICHUS, HEOOXOIUMBIX IS QIalTAlliN B COBPEMEHHOM
WH(POPMAITMOHHOM OOIIIECTBE;

o PazButue uHTEpeca K MaTEMaTUYECKOMY TBOPUYECTBY U MAaTEMAaTUYECKUX CITIOCOOHOCTEH.
2. B memanpeomemmnom nanpagienuu.

e @dopMHpOBaHHWE TPEICTABICHWA O MaTEeMaTUKe KaK 4YacTH OOIIeYeT0BEUECKON
KYJBTYDBI,

0 3HAYMMOCTH MAaTE€MaTHKH B Pa3BUTHH IUBUIM3ALMHN U COBPEMEHHOTO 00IIECTRA;

o PasBuTHe npencraBieHuil 0 MaTeMaTuKe Kak (opme OnMcaHus U METOJIE TO3HAHUS
JEHCTBUTEILHOCTH, CO3AaHUE YCIOBUH JUIsl TPHOOPETEHNUS IEPBOHAYAILHOTO OIIBITa
MaTeMaTH4ecKOro MOJICITHPOBAHHUS;

o @opMupoBaHue 00MHUX CIIOCOOOB HHTEIUICKTYAILHON JIESITENbHOCTH, XapaKTePHBIX JUIS
MaTeMaTUKHU U SBJSIFOLIMXCS OCHOBOM MO3HABATEIbHOU KYIbTYPBI, 3HAYUMOU JIJIsI
Pa3IUYHBIX cep YSTOBEYECKOM eI TeNbHOCTH.

3. B npeomemnom nanpagnenuu:

e OBnaseHne MaTeMaTUYECKUMU 3HAHUSIMU M YMEHUSAMHU, HEOOXOAUMBIMHU JJIS
MPOJ0JKEHHUs 00ydeHHs B CTapllei IIKOJIe WIN HHBIX 00111e00pa30BaTeIbHBIX
YUPEXKIECHUSIX, U3yUEHUS CMEKHBIX TUCIUIINH, IPUMEHEHUS B TOBCEIHEBHON )KU3HU;

o Cosznanue pyHIaMEHTa JUIsl MATEMaTUYeCKOTr0 pa3BUTHUs, (OPMUPOBAHUS MEXaHU3MOB

MBIIJICHUA, XapaKTCPHBIX JJIA MaTeMaTHU4EeCKOM IeITEIbHOCTH.

Ponv mamemamuxu 6 oocmusicenue 146]1612 OCHOB6HO20 061/14820 06pa306aHuﬂ



MaremaTnueckoe 00pa3oBaHHME HWIpaeT poJib B NPAKTUUYECKONM M JIyXOBHOH >KM3HU
oOrmiecTBa.
. [IpakTryeckas cCTOpoHa CBsi3aHa ¢ (POPMHUPOBAHUEM CIIOCOOOB JAEATEIBHOCTH

. JlyxoBHasi — C WHTEJUICKTyallbHBIM pa3BUTHEM 4YEJIOBEKa, (HOpMHpOBaAHHEM
Xapakrepa 1 001Iel KyIbTypHl.

[IpakTuueckass MOJE3HOCTh MATEMATUKH OOYCJIOBJIEHA TeM, 4YTO €€ MpPeaIMeTOM
SBJISIOTCST  (DYyHIaMEHTaIbHBIC CTPYKTYPBl pPeaTbHOrO0 MHUpPA: MPOCTPAHCTBEHHBIC (HOPMBI U
KOJIMYECTBEHHBIE OTHOIICHUS — OT MPOCTEHIIINX, YCBAUBAEMBIX B HEMIOCPEICTBEHHOM OTIBITE JI0
JOCTAaTOYHO CJIOKHBIX, HEOOXOIMMBIX JUISi Pa3BUTHS HAYYHBIX W TEXHOJOTUYECKUX HJICH.
KaxmoMmy denoBeky B CBOEH IKU3HM MPUXOAUTCS BBINIOJHITH pacueTbl, HAXOJIUTh B
CIIPaBOYHHMKAX HYXHbIE (OPMYJIbl U TPUMEHATH WX, BIAACTh MPAKTHYECKUMHU NpUEMaMU
TEOMETPUYCCKAX M3MEPEHUN M MOCTPOCHUM, YNTaTh WH(POPMAIHIO, TIPEICTABICHHYI0 B BHJIE
TaOnuIl, AuarpaMM, TpapuKOB, MOHUMATh BEPOSTHOCTHBIM XapakTep CIy4alHBIX COOBITHH,
COCTAaBJISITh AJITOPUTMBI U JIP.

B mkome MaremartMka CIYXKHT OINOPHBIM TMPEAMETOM JUISI HM3YUYEHUS] CMEXKHBIX
mucuMiuinH. Beé Gospiie crniennanbHOCTEH, e HEOOXOJUM BBICOKMH YpOBEHb 00pazoBaHUS,
CBSI3aHHBIN C HEMOCPEICTBEHHBIM NMPUMEHEHUEM MaTeMaTUKH (9KOHOMHUKaA, Ou3Hec, (PMHAHCHI,
¢dbu3uKa, XUMUs, TEXHUKA, HTHHOPMATHKaA, OMOJIOTHS, TICUXOJIOTHS U JIp.).

B mnpomecce MKOJBHOW MaTEMATHYECKOW JEATEIIBHOCTH MPOUCXOJUT OBJIAICHUE
TaKUMH  MBICIIUTEIIHBIMU ~ OTIEpAllMSIMU ~ KaK ~ WHAYKIUA, JeAYKIus, o0oO0meHne u
KOHKPETH3allusl, aHaJIu3 M CUHTE3, KJIacCHUPUKAIUSA U CHCTeMaTH3alus, adCTparnpoBaHUE H
aHanorus. OOBEKTHl MaTEeMaTHYECKUX YMO3AKIIOUEHWH U TIpaBWia WX KOHCTPYHPOBAHUE
BCKPBIBAIOT MEXaHU3M JIOTHUECKHX TOCTPOCHHM, BHIPAOATHIBAIOT yMEHHE (HOPMYyIHUpOBATH,
000CHOBBIBATh M JIOKA3bIBaTh CYXJCHHUS, TEM CaMbIM pa3BUBAIOT JIOTUYECKOE MBIIICHHUE.
Benymas posib NpuHaAIEKUT MaTeMaTHKe B (JOPMUPOBAHUU AITOPUTMUYECKOTO MBIIUICHUS U
BOCITUTAHUM YMEHHS ACHCTBOBATH IO 33aJaHHOMY JITOPUTMY U KOHCTPYMpPOBaTh HOBbIE. B
XO/DKEe pelIeHHs 33Jad — OCHOBHOM y4eOHOW JesATeIbHOCTH Ha YpOKax MaTeMaTUKH —
pa3BUBAIOTCS TBOPUECKAs U MPHUKJIAIHAS CTOPOHBI MBIIILICHUS.

OOyyenne wmaTemaTHKe Ja€T BO3MOXKHOCTH pa3BUBaThb Yy YyYalIMXCS TOYHYIO,
SKOHOMHYIO U MH(GOPMATUBHYIO pedb, YMEHHE OTOMPATh HAanOoJIee MOIXOAIINE S3IKOBhIC (B
YaCTHOCTH, CHMBOJIMYECKHUE, TpaduuecKue) CpeCTBa.

Maremaruueckoe oOpazoBaHHE BHOCUT CBOM BKIIaj B (popMHUpoBaHHE OOIIEH KyIbTYphl
yenoBeka. HeoOXoquMbIM KOMIOHEHTOM KYJIbTYPhl B COBPEMEHHOM TOJIKOBaHHUH SBIISETCS
oOmiee 3HAKOMCTBO C METOJAMU TMO3HAHUS JIEHCTBUTEIBHOCTH, MPEJICTaBICHUE O IMpeaMeTe U
METO/Ie MaTeMaTHKH, OTJIWYHE MAaTeMaTH4eCKOro MeToJa OT METOJOB EeCTECTBEHHBIX U
FyMaHUTapHBIX HAyK, 00 OCOOCHHOCTSIX NMPUMEHEHHs] MaTEMaTHKU Uil PElIeHUs Hay4HbIX U
MIPUKJIAIHBIX 3a]1a4.

Hctopus pa3BuTus MaTEeMaTU4YECKOTO 3HAHUS JaET BO3MOKHOCTH IMOTOJIHUTH 3amac
HCTOPUKO-HAYYHBIX 3HAHUN IIKOJIHHUKOB. 3HAKOMCTBO C OCHOBHBIMH MCTOPHMYECKUMH BEXaMU
BO3HMKHOBEHHUS M Pa3BUTHS MaTeMaTHUECKON HAYKH, C UCTOPUEH BEIUKUX OTKPBITUN, UMEHAMU
JIOJIe, TBOPUBIIMX HAyKy, BXOJUT B HMHTEUICKTyalbHBII O0arax KaxJoTro KyJIbTYpHOTO
YenoBeKa.

N3ydyeHne wMaTeMaTHKU CIOCOOCTBYET JCTETUYECKOMY BOCIHMTAHUIO YeNOBEKa,
MOHMMAHHUIO  KpAacoTbl W  M3ALIECTBA MATEMaTUYECKUX  PACCYKICHUW, BOCHPUITHIO
reoMeTpHUecKux GopM, YCBOCHHIO HIeH CUMMETPHUH.
3agaum o0yueHus:

e MpHOOpETeHHEe MaTeMaTHUECKUX 3HAaHUH U YMEHUH;

e OBJaJeHHE 000OIIEHHBIMHU CIIOCOOAMHU MBICIUTEIBHOM, TBOPUECKOH EATEILHOCTH;

e  Pa3BUTHE JOTMYECKOIO MBIIIICHHS yYaIUXCS.

e OCBOEHHE KOMIETEHIHH(yuyeOHO-T103HaBaTeIbHON, KOMMYHUKAaTUBHOM, pedIeKCUBHOM,

JIMYHOCTHOT'O CaMOpa3BUTUA, I/IH(I)OpMaI_II/IOHHO-TGXHOHOFHHCCKOﬁ, HCHHOCTHO-CMBICHOBOﬁ).



Co3HarenbHOE OBJAJCHUE YYALUIUMHUCS CHUCTEMON anreOpanyeckux 3HAHUM M yMEHUH
HCO6XOZ[I/IMO B HOBCCHHGBHOﬁ KU3HU [JIA U3YYCHHUA CMCKHBIX AUCHUIUIMH W HOPOAOJIKCHUA
oOpa3oBaHUsI.

[IpakTdeckass 3HAUUMOCTH HIKOJBHOTO Kypca ainreOpbl oOyclOBI€HAa TeM, 4TO €€ OOBEKTOM
SIBJISIIOTCS. KOJIMYECTBEHHBIE OTHOIICHUS JAEUCTBUTENILHOIO MUpa. MaTeMaTuyeckas MmoJroToBKa
Heo0xoIuMa T IOHUMAaHUS TPUHITUIIOB YCTPOUCTBA U UCTIOJIB30BAHUS COBPEMEHHOM TEXHUKH,
BOCTIPUSATHS HAYYHBIX U TEXHUYECKUX MOHITHHN U uaei. MareMaTuka sBJISIeTCS I3bIKOM HAyKH U
TexHuku. C €€ MOMOIIBI0 MOACTUPYIOTCS M U3y4alOTCs SBJICHHS U MPOIIECCHI, MPOUCXOISAIIUE B

MIPUPOJIE.

AnreOpa SBISETCS OJHUM W3 OINOPHBIX IPEIMETOB OCHOBHOW IIKOJIBI: OHA OOECIICYMBaET
M3y4YeHUe JPYruxX IUCLUUILIMH. B mepByro odyepenb 3TO OTHOCUTCA K IPEIMETaM €CTECTBEHHO -
HAayY4YHOT'0 HOHWKJIa, B YaCTHOCTHU K (1)I/ISI/IK€. Pa3Burue normueckoro MEIINLICHUS yqyaluxcs mnpu
00y4YeHHHN ayredpe CrocoOCTBYET YCBOCHHIO MPEIMETOB TyMaHUTApHOTO Mukia. [IpakTrudeckue
YMEHHSI Y HaBBIKM  aireOpanveckoro XapakTepa HEOOXOAMMBI JUIsl TPYAOBOM U
po¢ecCHOHATBHOM MOATOTOBKH MTKOJIBLHUKOB.

PazButne y yvammxcs MNpaBUIIBHBIX TMPEACTABICHUHA O CYIIHOCTH M TPOUCXOKICHUU
anreOpandeckux aOCTPaKIMK, COOTHOIICHUH PEAIbHOTO W HMJICATbHOTO, XapaKTepe OTPaKCHHS
MaTeMaTHYeCKOW HAyKOW SIBJICHHH W TMPOIIECCOB PEaIbHOTO MHpa, MECTE alreOpbl B CHUCTEME
HayK WU pOJM MaTeMaTHYECKOr0 MOJICIMPOBAHMS B HAyYHOM TO3HAHMU U B MPAKTUKE
crocoOcTByeT (OPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHHUS YUAIIUXCS M KA4eCTB MBIIIJICHUS,
HEOOXOUMBIX ISl aIallTallik B COBPEMEHHOM MH()OPMAIIMOHHOM OOIIIECTRE.

TpeOyst OT ydammuxcss yMCTBEHHBIX U BOJIEBBIX YCHUJIUM, KOHIIEHTPAIIUU BHUMAHUSI, aKTUBHOCTH
Pa3BUTOTO BOOOpaxkeHUs, airedpa pa3BUBACT HPABCTBEHHBIE YEPTHI JINYHOCTH (HACTOWYMBOCTb,
L[EJIeYCTPEMJICHHOCTh, TBOPYECKYI0 aKTUBHOCTb, CAMOCTOSITENIbHOCTb, OTBETCTBEHHOCTD,
TPyHOOJo0Me, IUCHUIUIMHY W KPUTUYHOCTh MBIIUICHUS) W YMEHHE apryMEHTHPOBAHO
OTCTauMBaTh CBOMW B3TJISAbI U YOEXKICHHS, a TaKKe CIIOCOOHOCTh MPUHHUMATH CaMOCTOSITEIbHbBIE
pelIeHHUS.

N3yuenue anreOpbl mo3BoJIsIET (POpPMHUpPOBATH YMEHUS M HaBBIKM YMCTBEHHOTO Tpylda —
IUTAaHUPOBaHUE CBOEH palOThI, MOUCK pAIlMOHAIbHBIX IMyTed €€ BBINOJHEHUS, KPUTUYECKYIO
OIICHKY pe3ynbTaToB. B mporiecce u3ydenus aareOpbl HIKOJIbHUKH JOJKHBI HAYUUThCS M3JIarath
CBOM MBICJIM SICHO W HCUEpPIbIBAOIIE, JIAKOHUYHO M EMKO, NMPUOOpPECTH HABBIKUM YETKOTO,
aKKypaTHOT'O U TPAaMOTHOTO BBINIOJIHEHUSI MAaTeMaTUYECKUX 3alHCeH.

Baxwueimei 3az[aqe171 IIKOJIBHOI'0 KypcCa anre6pLI ABJISIETCS pa3BUTUC JIOTHUYCCKOI'O MBIIIJICHUA
yqaluuxcs. CaMu 00BEKTHI MaTEMATUYECKUX YMOSaKJ'IIO‘ICHI/Iﬁ " IIPUHATBIC B anre6pe ImpaBuJIa
HUX KOHCTPYUPOBAHUA CHOCO6CTBy1-OT (I)OpMI/IpOBaHI/IIO YMeHI/Iﬁ 00OCHOBLIBATh U JOKa3bIBaTh
CYXXKACHHUA, NPOBOAUTH YCTKHC OIIPCACICHUSA, PA3BUBAIOT JIOTMYCCKYIO HMHTYUILIUIO, KPATKO U
Harilis1IHO PACKPbIBAIOT MCXAHU3M JIOTHYCCKUX HOCTpOGHI/Iﬁ U y4daT UX HNPUMCHCHHIO. TeMm
CaMbIM anre6pa 3aHUMACT OJHO M3 BCAYIIHMX MECT B (bOpMHpOBaHHH HAaYYHO-TCOPCTUYICCKOT'O
MBIINIJICHUA IIKOJIbHUMKOB. PaCKpBIBaH BHYTPCHHIOIO TapMOHHUIO MATCMATUKH, (1)OpMI/Ipy51
IMNOHUMAHHUC KpaCOTbl ©W HU3AIICCTBA MATEMATHYCCKUX paCCYH(Z[eHHﬁ, aﬂre6pa BHOCHUT
3HAYUTEIbHBIN BKJIAJ B 3CTETHYECKOE BOCITUTaHHE yJqaluiuxcs.

Ilpuopumemnmnvie ghopmvi memoovr padbomol ¢ yuaugumucs
Dopmbl oOpeanuzayuu NO3HABAMENbHOU 0esIMeNbHOCU
* OponTanbHas;
* ['pynmoBas;
* [Tapnas;
* UnquBugyanbHas.
Memoowl u npuemvl 0Oyuenus
* O0BACHUTENHHO-WILTIOCTPATUBHBIN METO] 00yueHus;



» CamocTosTeNnbHas padoTa ¢ AJIEKTPOHHBIM Y4€OHBIM ITOCOOHEM;
* [ToncKOBBIM METOI;
* [IpoekTHbIN METOL
* Urposoit meTox
* Meton npo6sieMHOro 00y4eHus;
* Meton 3BpUCTHYECKOI Oecebl;
* AHaIu3;
* luckyccus;
* JInajoruuyecKkui MeToI;
* [IpakT4eckas AesTENbHOCTD.
Ilpuopumemnmnoie 6uovt u hopmuvr KOoHmponsn

Dopmbl KOHMPOA:
* TECTUPOBAHUE;
* YCTHBIN KOHTPOJIb;
* CAMOKOHTPOJIb;
OO0ocHoBaHMe BbIOOpa Yy4eOHO-METOAUYECKOI0 KOMILIEKTa ISl peaau3anuu padoueit
yueOHO# mporpammbl: ucnoyib3yembli YMK pekomenoBaH MUHHCTEPCTBOM 00pa30BaHUs U
Hayku P®. Kowmrmiekt y4eOHMKOB TOJHOCTRIO pa3paboraH, nunus YMK 3aBepmiena u
a/JlarTHpOBaHa K 00Y4eHHI0 IeTei Ha BCEeX CTYNMEHSIX 00yueHUs! JAHHOTO YUPEKICHHUS.

Jannbiii YMK no3BossieT 0XBaTUTh BECh M3Y4aeMblil MaTEpHAII 110 MPOTrPamMMe, OBBICUTh
YpOBEHb OOYYEHHOCTH YYAIIMXCS IO TMPEaMETy, a Takke Oosee 3(pGHEeKTHBHO OCYIIECTBUTH
WHIUBUAYAIbHBIN TOJIX0 K 00yJaromMCs.

1.3. Onucanne MecTa y4eGHOro Kypca MaTeMaTHKH B y4eOHOM ILIaHe.
PaGouass mporpamma paspaboTtaHa B coOoTBeTCTBMM ¢ (OCHOBHOW 00pa3oBaTeinbHON
nporpaMmMoit ocHoBHOTO 0011ero oopazoBanus MKOYVY « Cazanosckas COIII ».

[Ipu coctaBiaeHun yueOHOUW pabodeil mporpaMMbl IO MaTeMaTHke B 7-9 kiaccax ydreHa
HEOOXOIMMOCTh OCBOCHHSI B TMOJHOM OOBEME BCEX COAEPKATEIBHBIX JMHUN MO MPEIMETY
MaTeMaTHKa Ha CTYIIEHH OCHOBHOTO 00IIero 00pa3oBaHUs:

- apudMeTuKH, anreOpbl, TEOMETPHUHU, OJIIEMECHTOB KOMOWHATOPUKH H TEOPUHU
BEPOSITHOCTEH, CTATUCTUKYU U JIOTUKU.

Opranuzanus u3ydeHUs NpeaMeTa MaTeMaTHKa IOCTpOE€Ha Ha IOCJIeNOBaTEeIbHOM
M3Y4YEeHHUU JAHHOTO Kypca.

[IporpamMmma cooTBETCTBYET YUeOHHKY «Anredpa» ais 7, 8, 9 kiaccoB oOpa3oBaTeIbHbIX
yupexkaenuit F0.H.Makapwiues, H.I'.Munatok, K.1.Hemkos, C.b.CyBopoBa; noa
pen.C.A.TensikoBckoro M.: [Ipocsemenue, 2015.

[Iporpamma cooTBeTcTBYeT y4eOHUKY «['eomerpus» s 7-9 KJIaccOB 00pa3oBaTEIbHBIX
yupexxaenuit/ Aranacsa — M.: [Ipocsenienue, 2017.

Mecmo yuebnoeo npeomema 6 yuebHOM niaue

baszucHbIil y4eOHBINH TUIAH HAa W3y4CHHWE MaTeMaTHkud B 7 — 9-bIX Klaccax OTBOJTHUT 6
y4eOHBIX YaCOB B HEJICIIO B TEUCHUE KAXKIOTO Toa 00y4deHus, Bcero 610 dacos.

1.5.Tlnanupyembie pe3ybTaThl Y4eOHOI0 Kypca.

B IlpumepHoil mporpamMMe ajsi OCHOBHOM ILIKOJIBI, COCTaBJIEHHONM Ha OCHOBE (elepatbHOTro
rOCyJapCTBEHHOTO 00pa30BaTEeIbHOIO CTaHJapTa ONpeleseHbl TpeOOBaHUS K pe3ysibTaTaM OCBOCHUS
00pa3oBaTeIbHON MPOTrPaMMBI [0 TEOMETPHUH.

7-9 kiaaccenl
JINYHOCTHBIMM  pe3yJabTaTaMM W3ydeHHs mpeaMera «MaTemaThKa» SBISIOTCA
CIIeyIOIINe KayecTBa:



- HC3aBUCHUMOCTb U KPUTUYHOCTb MBIIIJICHUSA

- BOJISI U HACTOMYHNBOCTH B JOCTHOKCHUU LICIIN.

Cpe,[[CTBOM AOCTHUIKCHUA OTUX PE3YJIBTATOB SABJIACTCA:

- CUCTeMa 3aJ[aHuil Y4eOHHKOB;

- IpCaACTaBJICHHAA B y‘IC6HI/IKaX B JBHOM BHUAC OpraHuv3algd Marcpuajia 1o npuHOUIly
MMHHMAaKCA;

- HCIIOJIb30BAHHMEC COBOKYIIHOCTHU TeXHOHOFI/If/'I, OPUCHTHUPOBAHHBIX Ha PA3BUTUC
CaMOCTOATCIIbBHOCTU U KPHUTUYHOCTH MBINUJICHUA: TCXHOJIOTHA HpO6JI€MHOFO auajiora,
TCXHOJIOTHA IPOAYKTUBHOTO YTCHUA, TCXHOJIOTUA OLICHUBAHM.

MeranpeagMeTHBIMH  pe3yJbTaTaMu H3ydeHUs Kypca «Maremartuka» sBISAIOTCA
IIepBOHAYAJIbHBIE MpEACTaBIECHUS 00 MAESIX U O METOJaX MAaTeMaTUKU KaK YHHUBEpCAJIbHOM
SI3bIKE HAYKU U TEXHUKHU, CPEJICTBE MOJICIIUPOBAHUS SIBJICHUI U MPOIIECCOB;

- YMEHHME BHJAETh MaTeMaTHUYeCKyl0 3aJadyy B KOHTEKCTe MNpoOJIEMHOHN cHUTyalluu B

JIPYTUX IUCHUIUIMHAX, B OKPYXKAIOUIEH KU3HH;

- YMEHHE HaXOJWUTh B pa3IMYHBIX HCTOYHHKAX HHPOpPMAIMI0, HEOOXOAUMYIO IS

pelIeHNs] MaTeMaTHYeCKUX Mpo0sieM, MPEeACTaBIATh €€ B MOHATHOHN (opMe, IpUHUMATh

pelIeHNE B YCIOBUSIX HEMOJIHON U N30bITOYHOM, TOYHON M BEPOSITHOCTHOW MH(pOpMaLUN;

- YMEHHUE MMOHUMAaTh U UCI0JIb30BaTh MaTEMATUYECKUE CPECTBA HATIIAIHOCTH (Irpaduki,

qyarpamMmbl, TaOMUIBl, CXeMbl M Jp.) [UId WUIIOCTpAlMd, HHTEpHpeTaIuy,

apryMeHTaluu;

- yYMEHHME BBIJBUraTh THUIOTE3bl MPH pEHIeHWH Y4YeOHBIX 3ajad, MOHUMATh

HEOO0XOUMOCTh MX MTPOBEPKH;

- YMEHHE NPUMEHATHh WHAYKTHUBHBIE U JIE€IYKTUBHBIE CIOCOOBI PacCyXJE€HUU, BUAETDH

pa3IUYHbIE CTPATETUN PELICHUS 3a1a4;

- NOHMMAHHE CYIIHOCTH AJITOPUTMHUYECKHMX IPEANHACAHUN M YMEHHME ICHCTBOBATH B

COOTBETCTBUU C NPEIJIOKEHHBIM aJITOPUTMOM;

- YMEHHE CaMOCTOSTENIbHO CTAaBUTh II€JH, BbIOMpAaTh M CO3AaBaTh AITOPUTMBI JUIs

peleHus yaeOHBIX MaTeMaTHYSCKHUX MPO0JIeM;

- YMCHHE IIJIaHMPOBATh M OCYILECTBIATH ACATEIBHOCTb, HANPABICHHYIO Ha PELICHHE

3a/1a4 UCCIEI0BATENIBCKOIO XapaKkTepa;

l'[peleeTHban pe3yJbTaTaMHM U3YYCHUA ITPEAMETA «MatremaTHuka ABIISIIOTCS

CIICIYIOIINE YMEHUS:
7-1 Kjaacc.

Hcnonvzoeams TIpu pEIICHAM MaTEeMaTHYECKUX 3a7a4, MX OOOCHOBAHMHM M IPOBEPKE
HaWJICHHOTO pelIeHUs] 3HAHHE O:

- HATypPaJIbHBIX, LIEJIbIX, PAIMOHAIIbHBIX, UPPALMOHAIIbHBIX, IEHCTBUTEIIbHBIX YNCTIAX;

- CTEIEHHU C HATYpaJbHBIMU MMOKA3ATEISIMU U UX CBOMCTBAX;

- OJIHOWICHAX W MpaBWJiax ACHCTBUHN C HUMH;

- MHOTOYJIEHax M IpaBWJIaX ACHCTBUHN C HUMH;

- (opmynax COKpamE€HHOTO YMHOXKECHUS,

- TOXJIECTBaX; METOJIaX JOKa3aTeJIhCTBa TOXJIECTB;

- JINHEMHBIX YPAaBHEHUSAX C OJHON HEU3BECTHOM U METOAAX UX PELICHUS;

- CHCTEMAX JBYX JINHEMHBIX YPABHEHUN C IByMsI HEU3BECTHBIMU U METOIaX UX PELLICHUS .

- Bwinonnsame aeiicTBUS ¢ OJHOWICHAMH M MHOTOUJICHAMH,

- Y3Haéams B BBIPAKEHUSIX (OPMYIBI COKPAIIEHHOTO YMHOKEHUS U TIPUMEHSTh UX;

- packiaovlgams MHOTOUJICHBI HA MHOXKHUTEIH;

- 8bINOJIHAMb TOKICCTBEHHBIE MPeoOpa30BaHUs EBIX aNreOpanuecKuX BhIPAKCHHUIA;

- 00Ka3vleamy MPOCTEUIIINE TOK/IECTBA;

- Haxooums YUCIO COUETAHUHN U YUCIIO pa3MElICHUH;

- pewiams JIMHENHBIE YPABHEHUS C OJTHOM HEU3BECTHOM;

- pewiamsb CHUCTEMBI JABYX JMHEWHBIX YPABHEHUH C JBYMS HEU3BECTHBIMH METOJIOM



MOJICTAHOBKU U METOJIOM aJre0panveckoro CIOXKEHNS;

- peuiams TEKCTOBBIC 3314 C MOMOIIIbIO JIMHEHHBIX YPAaBHEHUM U CUCTEM;

- Haxooums PEUICHHUS <OKU3HEHHBIX» (KOMIIETCEHTHOCTHBIX) 3a7ad, B KOTOPBIX
HCIO0JIb3YIOTCSI MAaTEMaTHUECKUE CPEJCTBA;

- co30aséamb MPOYKT (pe3yNbTaT MPOECKTHOM NEATETBLHOCTH), A1 U3YUCHUS U OTIMCAHUS
KOTOPOTO MCIOJIb3YIOTCS MaTeMaTUUYECKHE CPEACTBA.

8- kiacc.

Hcnonvzoeame npu pelIEHUU MaTEeMaTHUUYECKUX 3a/ady, UX OOOCHOBAHMU U TMPOBEPKE
HAaWJICHHOTO PEIICHUsI 3HAHUE O:
- anreOpandeckoi ApoOu; OCHOBHOM CBOWCTBE IpoOH;
- IpaBWJIax JIEHCTBUM C alreOpanyecKuMu ApoosiMu;
- CTEMEeHsX C IEeJILIMU NT0Ka3aTeIsIMU U UX CBOICTBAX;
- CTaHJapTHOM BH/JIE YHCIIA;
2 k .
- pyaxkumax y = kx+b, y=X", y = —, HX CBOUCTBaxX U rpadukax;
X
- MOHSTHH KBaJIPaTHOTO KOPHS U apU(PMETHUUECKOTO KBAJPAaTHOTO KOPHS;
- CBOMCTBax apu(PpMETHUYECKUX KBAJAPATHBIX KOPHEH;

- pysakum Y = \/; , €€ CBOMCTBaxX U rpaduke;

- (opmyre s KOpHEi KBaJpaTHOTO YPaBHEHHUS,

- TeopeMe Buera 115 nmpuBe€HHOro 1 00IIero KBaJpaTHOTO YpaBHEHNUS,

- OCHOBHBIX METOJIaX PEUICHHS IENbIX PAllHOHAIBHBIX YPAaBHEHHUN: METOJE PA3JIOKEHHSI
Ha MHOKUTEJIM U METOJIE 3aMEHbl HEU3BECTHOII;

- METojie peuIeHus APOOHBIX pallMOHAIBHBIX YpaBHEHUII;

- OCHOBHBIX METOJIaX PEIIEHUsI CUCTEM PAIlMOHATILHBIX YPaBHEHUH.

- Coxpawamo anredpandeckue 1poou;

- 8bINOJHAMb ApU(PMETUUECKHE IEHCTBHS C AreOpandecKUMH APOOSIMHU;

- UCNnob306amMb CBOMCTBA CTENEHEH C LENBbIMU MOKa3aTeNIIMU [IPU PEILICHUH 3a/ay;

- 3anucvleams YUCIa B CTAHJAPTHOM BHJIE;

- 8bINOJIHAMb TOXKJIECTBEHHBIE MPe0Opa30BaHUs PAllMOHAILHBIX BhIPAXKECHHUIA;

- cmpoumsb rpapuku QyHKUUNA y = kx+b, Y= X2, y= K U HCIIOJIb30BaTh UX CBOMCTBA

IIpH pElICHUH 33]1aY;
8bluUCAAMb ApUPMETHUECKHE KBaIpaTHbIE KOPHU;
- npumeHamb CBOWCTBA apu(PMETHUECKUX KBAaIPATHBIX KOPHEH MPHU pelIeHUH 3a/1aY;

cmpoums Tpaduk QyHKIUU y:& U HCIOJIb30BaTh €ro CBOMCTBA MpPHU pEHICHUU
3azay;

- pewiamsb KBaJpaTHbIC YPaBHEHUS;

- npumeHnams TeopeMy Buera mpu perieHun 3auad;

- pewiamsb TENblEe PAallMOHAIBHBIE YPaBHEHHS] METOJOM Pa3lIOKEHUsS HA MHOXKHUTEIH U
METOJIOM 3aMEHbl HEU3BECTHOM;

- pewiamsb IPOOHBIE ypaBHEHHUS;

- pewiams CUCTEMBI pallMOHAJIBHBIX YPABHEHUN;

- pewiamb TEKCTOBBIE 3a/la4M C MOMOIIBIO KBAAPATHBIX U PAIlMOHATBHBIX YpaBHEHUH U
UX CHUCTEM;

- Haxooums PEUICHHUS <OKU3HEHHBIX» (KOMIETEHTHOCTHBIX) 3a7ad, B KOTOPBIX
HCIIOJIb3YIOTCS MAaTEMaTHUYECKUE CPEJICTBA;

- co30asamb MPOAYKT (pe3ynbTaT MPOSKTHOU NESATEILHOCTH), I U3YYCHUS U OMUCAHUS
KOTOPOTO MCIOJIB3YIOTCA MaTeEMaTHUYECKUE CPENICTBA.



9-i1 kiacc.

Hcnonvzosams Tpu pelICHHM MaTEMaTHYECKUX 3a74ad4, HMX OOOCHOBAHMM U IPOBEPKE
HAaWJICHHOTO PEIICHUs] 3HAHUE O:

- CBOMCTBaX YMCIJIOBBIX HEPABEHCTB;

- METOJaxX peUICHUs JUHENHBIX HEPABEHCTB;

- CBOWMCTBaX KBaJpaTHYHON (DYHKIINU;

- METOJIaX peuIeHUs KBaJpPaTHbIX HEPABECHCTB;

- METOJIE UHTEPBAJIOB JUISl PELICHUs PAllMOHAIbHBIX HEPABEHCTB;

- METOJIaX PELICHUsI CUCTEM HEPABEHCTB;

- cBoiicTBax u rpaduke GpyHkuuu Yy = X" MIPY HATYpAJILHOM N;

- OIIPEACIICHUH U CBOMCTBAX KOPHEH CTENEHH N,

- CTEMEeHSX C PAIlMOHAILHBIMU TTOKA3aTeNIIMU M UX CBONCTBAX;

- ONpEAeNICHUH U OCHOBHBIX CBOMCTBax apudMeTHyecKod mporpeccuu; popmymne mmis
HAaxO0XJIEHUS CYMMBI €€ HECKOJIBKUX TIEPBBIX UJICHOB;

- ONpEAENICHUH U OCHOBHBIX CBOMCTBAX T'€OMETPUYECKON mporpeccuu; Ghopmyne s
HAaxO0XJIEHUS CYMMBI €€ HECKOJIBKUX TIEPBBIX UJICHOB;

- opmyne it CyMMBI OECKOHEYHOM T€OMETPUUYECKOW MPOTPECCHU CO 3HAMEHATENIeM,
MEHBIIIAM 110 MOIYITIO €IHHHIBI.

- Ucnonvzosams CBONCTBA YUCIOBBIX HEPABEHCTB IS MPE0Opa30BaHMUs HEPABEHCTB;

- Jokasvleamv MPOCTEHIIINE HEPABCHCTBA;

- pewiams JTMHEWHBIC HEPABEHCTBA;

- cmpoums TpadUK KBaAPATUIHOW (PYHKIIMHM M UCTIOIB30BaTh €T0 TIPH PEIICHUH 33]1a4;

- pewiams KBAJIpaTHbIC HEPABEHCTBA;

- pewiams pallMOHAIbHBIE HEPABEHCTBA METOJIOM UHTEPBAJIOB;

- pewiamsb CUCTEMbBI HEPABEHCTB;

n
- cmpoums Tpaduk (yHKuMH Y =X TOpU HAaTypaJlbHOM NHU HCHOJb30BaTh €ro Mpu

pELICHNUH 33]1a4;

- Haxooumwv KOPHU CTETeHH N,

- UCNONIb308amMb CBOMCTBA KOPHEH CTENEHH NIPH TOXKIECTBEHHBIX MPEe0Opa30BaHUsX;

- Haxooumwv 3HAYEHUsI CTEIICHEH C pallMOHATbHBIMU MOKAa3aTEeNISMU;

- peuwiamb OCHOBHBIE 33]]a4l HA apU(PMETUUYECKYIO U TEOMETPUUECKYIO IPOTPECCHH;

- Haxooums CyMMYy OECKOHEYHON T€OMETPUYECKOM MPOrpeccCud CO 3HaMEHATENIeM,
MEHBIUIUM 10 MOJIYJIIO €AUHHULIBI;

- Haxooums PEUICHUS <OKU3HEHHBIX» (KOMIETEHTHOCTHBIX) 3a7ad, B KOTOPBIX
HCIOJIL3YIOTCSI MAaTEMaTHUECKHE CPEICTBA;

- co30asamb MPOAYKT (pe3ynbTaT MPOEKTHON NEATEIBHOCTH), U1 U3YYSHUS U ONUCAHUS
KOTOPOTO HCIOIb3YIOTCA MaTeMaTHUYECKUE CPEJICTBA.

P€3yﬂbmal’l’Zbl OCB0€CHUA Kypca ceomempuu 7-9 Kjiaccoe

Pe3ynbratel o0ydyeHust mpencTaBieHbl B TpeOOBaHMAX K YpOBHIO MOJTOTOBKU M 33/al0T
CUCTEMY WTOTOBBIX pE3YyJIbTaTOB OOYyYEeHHS. Pe3ynpTaThl [OMKHBI JOCTUYL pPELICHUS
MPAKTUYECKUX 3a/1ay, CBS3aHHBIX C HAXOXJICHHEM T'€OMETPUYECKUX BEIMYUH (MCIOJNB3YS MpHU
HEOOXOMMOCTH CHPABOYHUKA U TEXHUYECKHE CpeAcTBa). A  Takke MOCTPOEHUM
T€OMETPHUUYECKUMHU HHCTPYMEHTaMH (JMHEIKa, YrOJNbHUK, ITUPKYJb, TPAHCIOPTHUD); BIaJCHUS
MPAKTUYECKUMH HABBIKAMU HCIOJIE30BaHUS T€OMETPUUYECKUX WHCTPYMEHTOB JUTSI M300paskeHuUs
¢buryp. U taxke HaXOXIEHUS JTUH OTPE3KOB M BETUYHH YTJIOB.

7 kaace
Harasanas reomerpust

OOyyaromuiicas Hay4mTCs:



1) pacno3HaBaTh Ha dYepTekaxX, PUCYHKAX, MOJEIAX U B OKpPYXKAIOIIEM MHpE IUIOCKHE U
MIPOCTPAHCTBEHHBIE T€OMETPUIECKHE (PUTYPHI;
2) pacmo3HaBaTh pa3BEPTKH KyOa, MPSMOYTOJILHOTO Mapajuieenuneia, IpaBuiIbHON MUpaMH/IbL,
HWIMHAPA U KOHYCAa;
3) omnpenensTh 1Mo JMHEHHBIM pa3MepaM pa3BEPTKHU (UTYpHI THHEHHBIE pa3Mephl caMol (PUTYpHI
1 Hao00pOT;
4) BbIYMCIATE O0BEM MPAMOYTOIBHOTO MapaliesIenuIe/a.
OO0yuaouuiicst noryuum 603MOHCHOCHLb:
5) evluuciamv 00BEMBL NPOCMPAHCMBEHHBIX 2COMEMPUUECKUX QU2Yp, COCMABNIEHHbIX U3
NPAMOY20/IbHbIX NAPATLIENeNUNe008;
6) yenyoums u pazeums npedcmagienust 0 NPOCMPAHCMBEHHBIX 2e0MEeMPUYECKUX Pueypax;
7) npumensimo nousmue pazeépmru OJisi 6bINOIHEHUs RPAKMUYECKUX PACUEMO8.
8 kuace
I'eomeTpuueckue Gpurypol
OOyyaromuiics HayuYuTCs:
1) monp30BaThCsl S3BIKOM TEOMETPHH JUIsI OMHCAHUS TPEJIMETOB OKPYKAIOIMIET0 MHpa W HUX
B3aMMHOTO PaCIIOJIOKEHHS,
2) pacmo3HaBaTh W HW300pakaTh HA YEPTEKaX M PHUCYHKAX TEOMETPUYECKHE (UTYPBI U HX
KoH(HUTypanuu;3) HAXOJUTh 3HAYCHHS JUIMH JHMHEWHBIX DJIEMEHTOB (UIYp W HWXOTHOIICHHS,
rpagycHyio Mepy yriioB oT 0 mo 180°, mpumenssonpeaencHus, CBOWCTBA U TPU3HAKH QUTYD U
UX 3JIEMEHTOB,0THOIIECHUSI GUTYp (PaBEHCTBO, MOJO0ME, CHMMETPUH, TIOBOPOT, NapaieIbHbINA
MepPeHOC);
4) omepupoBaTh C HAYaIbHBIMA TOHATHSIMH TPUTOHOMETPUH U BBIOJHATH JJIEMECHTAPHBIE
orieparuy HaJl QyHKIHSIMH YTIIOB;
5) pemiath 3a/1auu Ha J0KA3aTEIbCTBO, OMUPASCH HA U3yYCHHBIC CBOWCTBA (UTYp M OTHOIICHUH
MEXAYy HUMH U MIPUMEHSIS] U3y4eHHbIE METO/IbI JOKa3aTeNIbCTB;
6) pemaTh HECJIOXHBIE 33J]a4l Ha MMOCTPOECHHE, IPUMEHS OCHOBHBIE aITOPUTMBI TOCTPOCHHUS C
MTOMOIIBIO IUPKYIISL ¥ TMHEHKU;
7) peuiaTs NpocTeHiue MIaHUMETPUYECKUE 3a7a4i B IPOCTPAHCTBE.
Ooyyaromuiicst noayuum 603MOHCHOCHb:
8) osnademv memooamu pewienus 3a0au HA BbLIYUCACHUS U OOKA3AMEIbCMBA: MEMOOOM Om
NPOMUBHO20, MEMOOOM NOO0OUSL, MEMOOOM nepebopa 6apuarHmos u MemoooM 2eoMempudecKux
Mecm mouex;
9) npuobpecmu onvim npumenenus areOPAUYECKO20 U MPUSOHOMEMPULECKO20 ANNapama u
uoetl 08UNCEHUSL NPU PEULeHUU 2eOMEMPULECKUX 3a0al,
10) osnadoemv mpaduyuonnoil cxemotl pewieHus: 3a0a4 Ha NOCMPOCHUE ¢ NOMOUbIO YUPKYIS U
JIUHEUKU. aHanu3, nocmpoenue, 00Ka3ameibCmeo U Ucciedo8anue;
11) nayuumscs pewamsv 3a0auu Ha NOCMPOECHUE MEMOOOM 2eOMEMPULECKO20 MECMA MO4eK U
Memooom no0odus,
12) npuobpecmu onvim ucciedosanusi CEOUCME NIAHUMEMPUHECKUX @ueyp ¢ NOMOWbIO
KOMNbIOMEPHBIX NPOCPAMM,
13) npuobpecmu onvim vinonnenus npoexkmos no memam: «l eomempuneckue npeobpazo8amHus.
Ha nnockocmuy, «Ilocmpoenue ompesxos no gpopmyney.
HN3mepenne reoMeTpu4ecKUX BeJTUYMH
OOyyaromuiics HAy4YnTCs:
1) ucmonb3oBaTh CBOMCTBA M3MEPEHUS MIJIMH, IUIOMIAZCH M YIJIOB MPHU PEIICHWH 3a1ady Ha
HAX0XJICHUE ATUHBI OTPe3Ka, IJIMHBI OKPYKHOCTH, JITUHBI IYTH OKPYKHOCTH, TPagyCHOU Mepbl
yrina;
2) BBIYHMCIATH JJIUHBI JTUHEWHBIX 3JIEMEHTOB (UTYp U UX YIJIbl, UCHOIB3YSI (POPMYIbI IITUHBI
OKPYKHOCTH U JUTHHBI IYTU OKPYKHOCTH, (OPMYIBI IUIomaaen puryp;
3) BBIYMCIATH TUIOIIATN TPEYroJbHUKOB, MPSIMOYTOJBHHUKOB, MapajuielorpaMMOB, Tpamelwii,
KPYTr'OB U CEKTOPOB;
4) BBIYHCIATH JUHY OKPYKHOCTH, JUTHHY TYTH OKPYKHOCTH;



5) pemartp 3aa4uu Ha J0KA3aTEIbCTBO C UCHOIb30BaHUEM (POPMYI JITUHBI OKPY>KHOCTH U JITMHBI
IYyTH OKPYKHOCTH, (opMyI riomaaen puryp;
6) pemarh TPAKTHYECKUE 3a/a4yM, CBS3aHHBIE C HAXOXKJICHHEM T'€OMETPHUYECKUX BEITHYUH
(ucnonb3ys NMpU HEOOXOAUMOCTH CIIPABOYHUKH U TEXHUYECKHUE CPEICTBA).
OO0yuawomuiicst noyuum 603MOHCHOCHLL:
7) eviuuciames naowaou @Queyp, COCMAGLEHHbIX U3 08X Ul 0Oojee NPIMOY2ONbHUKOS,
napannenroepammos, mpeyeoibHUKos, Kpy2a u cekmopa,
8) eviuuciamMbL MAOWAOU MHO2OY2ONLHUKOS, UCHONbL3YS OMHOWEHUS PABHOBEIUKOCU U
PABHOCOCMABNIEHHOCIU
9) npuobpecmu onvim npumenenus arCeOPAUYECKO2O U MPUSOHOMEMPULECKO20 ANnapama u
uoeti 08UMNCEHUs NPU peuleHuU 3a0ay Ha 8bIYUCTeHUe NI0WAOel MHO20Y2O0IbHUKOS.
9 kJacc
Koopaunartsi
BbInycKHUK HAYy4YHTCS
1) BBIUKCISTE ITUHY OTPE3Ka 110 KOOPIUHATAM €Tr0 KOHIIOB; BEIYHCIISATH KOOPIUHATHI CEPEIUHBI
OTpe3Ka;
2) UCIOJIB30BaTh KOOPIUHATHBIN METO/ JUTSl U3YYCHHSI CBOMCTB TPSIMBIX U OKPYKHOCTEH.
BbINYCKHUK nOYYUmM 603MOHCHOCHb:
3) osrademv KOOPOUHAMHBIM MEMOOOM PeUuleHUs: 3a0ay HA 8bIYUCTIeHUEe U OKA3AMENbCMBO;
4) npuobpecmu onvim UCHONBL30BAHUSL KOMNBIOMEPHLIX NPOSPAMM Olisl AHAIU3A HACHIHBIX
cl1yyaes 83auUMHO20 PACNONIONCEHUSL OKPYHCHOCIEN U NPAMBLX,
5) npuobpecmu onvim evinoanenuss npoekmos Ha memy «lIlpumenenue KOOPOUHAMHO20 MemoOa
npu peuleHuu 3a0a4 Ha 8blYUCIeHUe U OOKA3AMENbCMBOY.
BekTopsl
BbIMyCKHUK HAY4YUTCSH:
1) omepupoBaTh € BEKTOpaMHU: HAXOJUTh CYMMY U pPa3HOCTb JABYX BEKTOPOB, 3aJaHHBIX
reOMEeTPUYECKH, HAXOAUTh BEKTODP, PaBHBINA MPOM3BEICHHUIO 3aJaHHOTO BEKTOPa Ha YHCIIO;
2) HaXOAUTh Ul BEKTOPOB, 3aJaHHBIX KOOPAMHATAMU: JUIMHY BEKTOPA, KOOPAUHATHI CYyMMBI U
Pa3HOCTH JBYX U 0Ojiee BEKTOPOB, KOOPAMHATHI MPOU3BEACHUS BEKTOpa Ha UYMCIO, MPUMEHSS
MIpU HEOOXOIMMOCTH COYETaTEeIbHbIN, IEPEMECTUTENBHBIN U pacIpeleIUTEIbHbINA 3aKOHBI;
3) BBIUMCIATH CKaJspPHOE MPOU3BEICHHE BEKTOPOB, HAXOJIUTH YIOJd MEXIYy BEKTOpaMmu,
YCTaHABIIMBATh MEPHEHIUKYISIPHOCTD MPSMBIX.
BbINyCKHUK noayuum 603M0M#CHOCHb:
4) osrademv 6eKMOPHbIM MeMOOOM OJisk PEULCHUS. 3A0aY HA 8bIYUCLEHUE U OOKA3AMENbCIMEO,
5) npuobpecmu onvim gvinorHenus NPoexkmos Ha memy «llpumenenue éekmopnoeo memooa npu
peutenuy 3a0a4 Ha 8blYUCIeHUe U OOKA3AMENbCME0).

Pezynamuenvie YY/I.

—  CaMOCTOAITENBbHO  OOHapyxcusamv W  Gopmyiupogams TpodIeMy B  KIACCHOM U
MHIUBUIyaIbHOW Y4eOHOH NeATENbHOCTH;

— 6bl0gUecamb BEPCUHM PEIIEHHs IMPOOJIEMBbI, OCO3HABATh KOHEYHBIH pe3ynbTaT, BBIOMPATh
CpPEICTBA JOCTHKECHUS LIENU U3 MTPEIOKECHHBIX WIIM UX UCKATh CAaMOCTOSITEIBHO;

— cocmasnams (MHAMBUIYAJIbHO WM B TpYIIe) IUIAH pelIeHus MpoOieMbl (BBITOJIHEHHS
MIPOEKTA);

— noobupams K KaxxJJ0i npodieme (3a1aue) aleKBaTHYIO € TEOPETHUECKYIO MOJIEINb;

— paboTas MO MPEATOKEHHOMY WIM CaMOCTOSTENIHO COCTaBIEHHOMY IUIAHY, UCHOIb308aMb
HapsAgy C OCHOBHBIMH U JIOTIOJIHUTENbHBIE CPEJCTBA (CIpaBOYHAs JIMTEpaTypa, CIOXKHBIE
pUOOpPHI, KOMITBIOTED);

— NIAHUPOBAMb CBOIO MHANBUIYAIbHYIO 00pa30BaTeIbHYIO TPACKTOPHIO;

— pabomamb TO CaMOCTOSTEIBHO COCTaBJICHHOMY IUIaHY, CBEpSASCh C HUM M C LEJNbIO
JeATeIbHOCTH, UCIPABJISIs OIMOKHU, UCTIONb3YsI CAMOCTOATENIBHO MOA00paHHbIE CpeCcTBa (B TOM
yucie u aTepHer);



— CBOOOJTHO 110.1b3068ambcs BBIPAOOTAHHBIMU KPUTEPUSMHU OLEHKU M CAMOOIICHKH, HCXOIS 13
LEJIM ¥ UMEIOLINXCSI KPUTEPUEB, pa3indas pe3ylbTaT U CIocoObl eiCTBUI;

— B XOJI€ [IPE/ICTABJICHMS IPOEKTA 0a8aAmMb OYeHK) €ro pe3yabTaTaM;

— CaMOCTOSITETIbHO 0CO3HA8AMb TIPUUMHBI CBOETO YCIIeXa WM HEeyCIeXa U HaXOAUTh CIIOCOOBI
BBIXOJIa U3 CUTYallUH HEYyCIIeXa;

— yMemb OyYeHums CTENEHb YCIEUIHOCTH CBOCH WHAMBUAYaJIbHOW 00pa30BaTEIbHOM
NeSITENIbHOCTH;

— dasamb OYeHK)y CBOUM JIMYHOCTHBIM KauecTBaM U YepTaM XapakTepa («KaKoB 51»), OIPEIeIIATh
HaIIPaBJIEHUS CBOETO PAa3BUTUS («KAKUM 51 XOUY CTAaTh», «4TO MHE JUIsl 3TOTO HAJIO CHCIIAThHY).

Cpeocmeom popmuposanus peryasTUBHBIX Y Y] cIykaT TEXHOJIOTHS MTPOOIIEMHOTO JUajiora Ha

JTarne M3y4eHuss HOBOTO MaTepuaia M TEXHOJIOTHS OICHHBAHUS 00pa30BaTEIbHBIX JTOCTHKECHUN
(y4eOHBIX yCIIEXOB).

IHo3naeamenvnvie YY/I:

— AHATU3UPOBAMb, CPABHUBAMb, KlAccuduyuposams u 0600wams HaKThl U SIBJICHHUS;

— ocywecmensims CpaBHEHHE, CEPUALIAIO U KIIACCH(PHUKALINIO, CAMOCTOSATEIILHO BBIOMpast
OCHOBAHUS ¥ KPUTEPHUH JUIS YKA3aHHBIX JIOTHICCKHUX OTIePAIii; CTPOHUTh KIIACCHU(UKAIHIO TyTEM
JMXOTOMUYECKOTO JIeJIeHUsI (Ha OCHOBE OTPUIIAHUA);

— cmpoums JTOTUYECKH 000CHOBAHHOE pacCyXJIECHWE, BKIIOYAIONIEe YCTAHOBJICHNUE MTPHYMHHO-
CJICJICTBEHHBIX CBSI3CH;

— co30a6amsb MaTeMaTHYECKUE MOJICIIH;

— COCTABJISITh T€3UCHI, Pa3IMYHBIC BUJIBI TUTAHOB (IIPOCTHIX, CIIOKHBIX | T.11.). [I[peoOpa3oBbIBaTh
WH(pOPMAIHIO U3 OJTHOTO BHJIA B IPYroi (TaOIMIy B TEKCT, TMarpamMmy u Tp.);

— 8bIYUMBIBAMb BCE YPOBHH TEKCTOBOM MH(OPMALIUH.

— YyMemb onpeoensims BO3MOXXHbIE UCTOYHHKU HEOOXOIUMBIX CBEACHUN, MPOU3BOJIUTH MOUCK
nH(pOpMalUY, aHATM3UPOBATh U OLICHUBATh €€ JOCTOBEPHOCTb.

— TOHMMas TO3ULMIO APYroro 4YeloBeKa, pas3iuuams B €r0 peuu: MHEHHUE (TOUKYy 3peHus),
JI0Ka3aTebCTBO  (apryMEHTHI), (PaKThI; TUTIOTE3bl , AaKCHOMBI, Teopuu. Jlis sToro
CaMOCTOSITENIBHO HMCIOJb30BaTh pa3UYHble BUABI UYTEHUSA (M3ydarolee, MPOCMOTPOBOE,
03HAKOMUTENILHOE, MOMCKOBOE), MPUEMBI CITYILIAHUS.

— CcaMOMy c030a8amb WCTOUYHUKH HH(GOpPMAallMU Pa3HOTO THUIA M JUIS Pa3HbIX ayAUTOPHIA,
coOnroaaTh HHGOPMALIMOHHYIO TUTHEHY U MTpaBuiia HH()OPMALMOHHON OE€301aCHOCTH;

— YMembUcnoib308ams KOMIIBIOTEPHbIE U KOMMYHUKAIIMOHHBIE TEXHOJIOTUU KaK MHCTPYMEHT
JUIA JOCTHKEHHUSI CBOUX Lielieil. YMeTh BbIOMpaTh aJeKBaTHbIE 33Jaye HHCTPYMEHTAJIbHbIE
MIPOrpaMMHO-aMMapaTHbIE CPEJCTBA U CEPBUCHL.

Cpeocmeom ¢hopmuposanus no3HaBaTeNbHBIX Y Y ]| cimyxat yueOHBIN MaTepHall U IPeKIe BCEro
MPOJIYKTUBHBIE 3aJaHusl y4eOHUKa, MO3BOJISIIOIIME MPOABUIATHCA MO BCEM IIECTH JUHUSIM
pa3BUTHSL.

1-s JIP — Mcnosib30BaHnEe MaTEMaTHUYECKUX 3HAHUN JUTS PEIICHUS Pa3IMYHBIX MAaTEMaTHYECKUX
3a/1a4 ¥ OLICHKHU MOJIyYEHHBIXPE3YJIbTATOB.

2-5 JIP — CoBOKYIMHOCTh YMEHUH O UCTIOJBF30BAHUIO JOKA3aTEIbHONH MaTeMAaTUUECKOW peyH.

3-1 JIP — CoBOKyNMHOCTh YMeHHI M0 paboTe ¢ uHpopmalmeld, B TOM YHCIE U C Pa3TUYHBIMU
MaTeMaTUYECKUMHU TEKCTaMU.

4-g JIP — VYMeHHs HCMONB30BaTh MaTeMAaTHYECKHE CPEICTBA JUIS HM3YU4EHUS U OIMUCAHUS
peaNbHBIX ITPOLECCOB U SIBJICHUM.

5-s1 JIP— He3aBUCHUMOCT ¥ KPUTUYHOCThH MBILIUICHUS.

6-s1 JIP — Boig ¥ HaCTOHYHUBOCTE B JOCTIIKEHUH LIENH.

Kommynuxkamuenwvie YY/I:




— CAMOCTOSITETILHO 0p2aHu306b16amsb yIeOHOE B3aUMO/ICHCTBHE B TpyNIE (ONpeneniTh o0mme
LIEJI1, IOTOBApUBATHCA APYT C APYrOM U T.1.);

— OTCTaMBasi CBOIO TOUKY 3PEHHUSI, NPUEOOUMb apeyMeHMbl, TIONTBEPKAas NX (PaKTaMu;

— B IMCKYCCHUH YMembEbl08UHYMb KOHTPAPTYMEHTHI,

— YUUTBCSI KPUMUYHO OMHOCUMbCSE K CBOEMY MHEHHIO, C IOCTOMHCTBOM NPU3HABAMb
OIIMOO0YHOCTH CBOEIO MHEHUS (€CJIM OHO TaKOBO) M KOPPEKTHUPOBATH €ro;

— IIOHMMasl TO3ULMIO IPYroro, paziuiams B €ro peun: MHEHUE (TOUKY 3pEHHs ), T0Ka3aTeIbCTBO
(aprymeHTsl), (haKkThl ; TUTIOTE3bI, AKCUOMBI, TEOPHUH;

— yMemb B3MJISIHYTh HAa CUTYaLMIO C UHOM MO3ULIUU U 00208apU8amscsi C J0JbMU UHBIX
ITO3HULIMM.

Cpeocmeom  ¢popmupoeanusi KOMMYHUKATUBHBIX Y Y]l cioyXaT TEXHOJOTHs MPOOIEMHOTrO
auanora (moOyXaaoluid 1 MOABOJAIINI JUaor) U opraHu3anus padoThl B MalbIX IpyIax,
TaK)K€ UCIOJIb30BaHUE HAa YPOKAX 3JIEMEHTOB TEXHOJIOTMH MTPOTYKTUBHOTO YTEHHUSI.

INVIAHUPYEMBIE PE3YJIBTATHI U3YUYEHUSA KYPCA AJITEBPBIB 7-9 KIIACCAX
7 kaacce

PAIIMOHAJIBHBIE UNCJIA

BeinmyckHuK HayduTes:

1) moHMMaTh 0COOCHHOCTH JECATUIHON CHCTEMBI CUUCIICHNS,

2) BJIAZICTH IIOHATUAMU, CBA3AHHBIMU C ACITITUMOCTBIO HATYPAJIbHBIX YHUCECII,

BBINTYCKHHK NIOJIyYUT BO3MOKHOCTB:

3) NO3HAKOMUMbCA C NOSUYUOHHbIMU cucmemamt CYuUcCienHusd ¢ OCHOBAHUAMU, OMJIUYHbIMU Om
10;

JIEMCTBUTEJILHBIE UMCJIA

BoimyckHUK Hay4YUTCS:

1) ucrosib30BaTh Ha4YaJIbHBIEC MIPEJICTABICHUS O MHOXKECTBE JICHCTBUTEIBHBIX YHCET,
Buinycknux nonyuum 603modrcHocms.

2) passumv npeocmaegnenue O 4Yucie U HUCIOBbIX CUCMEMAX OM HAMYPAIbHbIX 00
oeticmeumenbHulX Yucesl;, 0 poJiu 8bIYUCTIEHUL 8 Yel08e4eCKOU NPAKMUKe:

N3MEPEHNA, ITPUBJIMKEHN A, OLUEHKN
BbInmyckHUK HayduTCs:

1. wucnoan3oBaTh B X04€ pCHICHUA 3ald4 JJICMCHTAPHBLIC IIPCACTABJICHHA, CBA3AHHBIC C
HpI/I6J'II/I)KéHHHMI/I 3HaAa4YCHUIMU BCIINYHH.

Bbll’lyCKHl/lK NOJIYHUM 603MOINCHOCMb.

1. NOHANIb, YN0 YUCI06ble aaHHble, Komopble UCNOb3YIOMCA ons xapakmepucmuKku
00bexmos OKpyoicaoueco mupa, A6JHAIOMCA npeumMyuiecneeHno npu6ﬂu9fC€HHblMu, umo
no zanucu l’lpu6]lu.?fC€HHle 3Haquuﬁ, CanprCCILL}LDCCﬂ 6 MHd)OpMal/ﬂ/tOHHblx UCMOYHUKAX,
MOIHCHO Cyaul’l’Zb O noecpewHocmu npu@m:)fceHuﬂ;

2. NOHANb, YMO nocpeuHoCmb pesyilbmama BbIYUCTICHUL O0NJCHA ObIMb cousmepuma c
noepewHocnmbsio UCXOOHBIX OAHHBIX.

AJITEBPAMYECKUE BBIPAXKEHUA

BbImycKHUK Hay4uTCS:



1) BiageTe MOHATUSAMHU «TOXIECTBO», «TOXKJIECTBEHHOE NpeoOpa3oBaHHE», pelIaTh 3a/adu,
cozepxkanue OyKBeHHBIE JaHHBIE; paboTaTh ¢ (hopMyIaMu;

Bbll’lyCKHuK noyuyum 603MOIHCHOCMb.!

2)Hayuumvcs  BbINOAHAMbL MHO20WA208ble NPeodpPA308aHUS  PAYUOHATLHLIX — BbIPANCEHULL,
NPUMEHSS WUPOKULL HAOOp cnOcobo8 U NPUemos.

YPABHEHUIS

BeInmyckHHK HayduTes:

1) pemiate OCHOBHBIE BU/Ibl pAllMOHATIbHBIX YPABHEHUN C OJTHOM MEPEMEHHOM.
Buinycknux nonyuum 603mMoxiCHOCMb.!

2) oénademsv cneyuarbHbIMU NPUEMamu peulerus ypasHeHu.

8 ki1ace
PAIIMOHAJIBHBIE UNCJIA
BeinmyckHuK HayduTes:

1) BbeIpakaTb 4YHClIa B OKBHBAJIEHTHBIX (opmax, BbIOMpas HauOoJiee TMOAXOAALIYI0 B
3aBUCHUMOCTH OT KOHKPETHOHN CUTYyalllH;

2) cpaBHUBATh U YIOPSAIOYUBATH PAllMOHAJIbHBIE YHMCIIA;

3) BBINONHATH BBIYHUCICHHUS C pPAalMOHAIBHBIMH YHCIAMHU, COYeTas YCTHbIE M MHCbMEHHBIE
MpUEMBI BBIYHUCIICHUN, TPUMEHATDH KaJbKYIATOD;

BBIHYCKHI/IK IMOJIYYHUT BO3MOKHOCTD:

4) NO3HAKOMUMbCA C NOSUYUOHHbIMU cucmemamut CYucienHusd ¢ OCHOBAHUAMU, OMJIUYHbIMU OM
10;

5) yenybumuo u pazséums npedcmasieHus 0 HAMYPAIbHbIX YUCIAX U CBOUCMBAX 0eTUMOCTNU,
JIEMCTBUTEJIBLHBIE UUCJIA

BoinmyckHUK Hay4YUTCS:

1) BnageTh NOHATHEM KBaJAPATHOTO KOPHSI, IPUMEHSITh €0 B BEIYUCICHUSX.

Buinycknux nonyuum 603modHcHocms.

2) paseumo npedcmameﬂue O 4Hucie U Uuciosvlx cucmemax onm  HAmMypajibHblX 00
OeticmeumesbHbix uucei, o pojiu BLIYUCTICHUTL 8 YEN0BEYECKOLL npakmuke.

N3MEPEHNA, ITPUBJIMOKEHN A, OLHEHKN
BbInmyckHUK Hay4uTCs:

1)I/ICHOJ'II>3OB8.TB B XOAC peHICHUA 3aaad OJSJICMCHTAPHBIC IMPCACTABIICHUS, CBA3aHHBIC C
HpI/I6J'II/I)KéHHBIMI/I 3HaA4YCHUSAMU BCIIMYHMH.

Bbll’lyCKHMK noxydyum 603MONCHOCMDb.!

Z)I’IOH}U’}’Zb, umo 4ducjioensle ()aHHble, Komopble UCnojlb3yromcs ons xapakmepucmuKku 00beKmos
OKpyoicaioueco mupda, A6JNAI0OMCA NpeuMyuliecneerHHo npu6]lu9fC€HHblMM, umo no 3anucu
I’lpM6]ZU9fC€HHblx SHGQQHUIZ, coc)ep:»camuxc;z 6 qu)OpMdl/ﬂ/lOHHle UCNMOYHUKAX, MOINCHO cydumb o
noepewHocmu npu@zuofceHuﬂ;

AJITEBPANYECKUE BBIPAXKEHUA



BeInyckHUK Hay4duTes:

1) BBINOJHATH IPEOOpPa30BaHUSI BBIPAXKEHUM, COJIEPKAIMX CTEIIEHU C LIEIbIMU MOKA3aTeNsIMU U
KBaJpaTHbIC KOPHU;

2) BBINIOJHSTH TOXKJECTBEHHBIE MPEOOPA30BaHUS PAllMOHATBHBIX BRIPAKEHHM HA OCHOBE MPABUI
NEeWCTBUI HaJl MHOTOYICHAMH H anreOpanyecKuMu Apo0smMu;

3) BBITIOJIHATE PA3JIOKCHNUEC MHOTOYJICHOB HA MHOKHUTCIIH,
Bbll’lyCKHuK noiyuyum 603MOHCHOCMDb.!

4)Hayuyumovca  GLINOIHAMbG  MHO20UIA208blE  NPeoOPA308AHUS  PAYUOHATLHBIX — BbIPANCEHUL,
NPpUMEHsIS WUPOKULL HAOOP CnOCOO08 U NPUEMO8;

YPABHEHUIA
BeinmyckHuK HayduTes:

1) pemaTe OCHOBHBIE BUJBI PAallMOHAIBHBIX YPaBHEHHUI ¢ OJTHOM MEpEeMEHHOH, CHCTEMBI ABYX
YPaBHEHUH C JBYMsI IEPEMEHHBIMU;

2) MOHUMATh YpaBHEHUE KaK BAXHEHUIITYI0O MATEMAaTHUYECKYIO MOJEIb JJISI OMMHCAHUS U U3YICHHS
Pa3HOOOPA3HBIX PEATbHBIX CUTYaIlUH, periaTh TEKCTOBBIC 3a7a4d aareOpandecKuM METOIOM;

3) npuMeHsTh TpaduuecKkre MPENCTaBICHUS I UCCIEIOBAHUS YpaBHEHHUH, WUCCICIOBAHUS U
pELIECHHS] CUCTEM YPaBHEHUM C IByMsI IEPEMEHHBIMU.

Bbll’lyCKHuK noJiyvyum 603MOHCHOCMDb.!

1. osnademv cneyuanomvivMu npuemamu pewieHUss YPAGHEHUU U CUCMEM VPABHEeHUl,
VBEPEHHO NPUMEHAMb annapam YpaeHeHuti Ol peuleHus pazHooOpa3HbiX 3a0ad u3
MAMeMamuru, CMeNCHbIX NPeoMemos, NPAKMUKIU,

HEPABEHCTBA
BrImyckHUK Hay4YUTCS:

1) IIOHUMaTb MW IPUMCHATHL TCPMUHOJIOTHKO KW CHMBOJIMKY, CBA3aHHBIE C OTHOIICHHEM
HCPABCHCTRBA, CBOMCTBA YHCJIOBBIX HCPAaBCHCTB,

Buinycknux nonyuum 603mMoxi#CHOCMb HAYYUMBCA:

2) paznoobpasuvim npuemam 0oKazameibCmea HepaseHCcma.
OCHOBHBIE I[TIOHATHUA. UMCJIOBBIE ®YHKIINUN
BbInycKHUK Hay4YUTCS:

1) ctpouts rpaduku sneMeHTapHbIX (PYHKIUH; McciaeI0BaTh CBOMCTBA YHCIOBBIX (YHKIUN Ha
OCHOBE U3YyU€HUS NIOBEICHUS UX TPAPHUKOB;

Bbll’lyCKHMK noydum 603MONCHOCMb HAYHYUMbCA.

2) npo8ooums uccied08aHus, Ces3aHHblE C U3YYEHUEM CEOUCME (DYHKYUI.

9 kJjacc
PAIITMMOHAJIBHBIE YN CJIA

BbImycKHUK Hay4uTCS:



l) HCIIOJIb30BAaTh IIOHATUA W Y4UYCHHA, CBA3AHHBIC C MPOINOPHUOHAIBHOCTHIO BCJIMYUH,
MNpoHCHTaMM B XOJC PCHICHUA MATCMATHYCCKUX 3aJa4d MW 3aJa4d U3 CMCKHBIX NIPEAMCTOB,
BBIIIOJIHATD HECJIOXKHBIC TPAKTUYCCKHUC paC‘-IéTLI.

BBINTYCKHHK IIOJIy4UT BO3MOKHOCTB:

2) Hayuumvcs UCNOIB308AMb NpUEMbl , PAYUOHATUSUPYIOWUE BbIYUCTEHUs, Npuobpecmu
NPUBLIYKY KOHMPOIUPOBAMb BbIYUCTIEHUS, 8bLOUPASL NOOX0OAWULL OISl CUMYAYUU CNOCOD.

JIEMCTBUTEJILHBIE UHCJIA

BeInyckHHK Hay4duTes:

1) B1ageTh NOHATHEM KBaJAPATHOI'O KOPHSI, IPUMEHSTh €0 B BBIYUCICHUSIX.
Buinycknux nonyuum 603mMox#CHOCMb.!

2) pazeumv u yenyoums 3HaAHUs 0 0eCAMUYHOU 3aNUCU OeUCMBUMENbHbIX Yucel (nepuoouyeckue
u Henepuoouueckue opoou,).

AJITEBPANYECKUE BBIPAXKEHUA
BeinmyckHuK HayduTes:

1) BBIMONHATH TOXAECTBEHHbIE TPEOOpPa30BaHNUs pallMOHATIbHBIX BBIPAKEHUI HA OCHOBE MPaBUI
NEeMCTBUI HaJl MHOTOWIEHAMH U alreOpandyeckuMHu Jpo0siMu;

2) BBITIOJIHATD PAa3JIOKCHHUE MHOTOYJICHOB HA MHOXKUTCIIH,
Bbll’lyCKHI/lK noJyvyum 603MOHCHOCMDb.!

3) npumensamv modtcoecmeeHHble NPeooPA308anUs 0l peueruss 3a0ad U3 PasiuyHbIX pazoenos
Kypca (hanpumep, 051 HAXOHCOEHUsT HAUOONbULE20/HAUMEHbULE2O 3HAUEHUS BbIDANCEHUSL).

YPABHEHUA
BoimyckHUK Hay4uTCS:

1) IIOHUMAaTh YpaBHCHHE KaK Ba)KHCfIH.Iym MaTEMaTHYCCKYIO MOACIIb IJId OIIMCAaHWA U U3YYCHUA
paSHOO6p33HBIX pPCajIbHBIX CHTyaHI/Iﬁ, peiiaTth TEKCTOBBIC 3aa4u anre6panqec1<I/IM METOJ0M,

Bbll’lyCKHuK noJiyvyum 603MOHCHOCMb.!

2)npumensams epagpuueckue npedcmasieruss 0l UCCIe008AHUSL YPABHEHUL, CUCMEM YPABHEHUL,
cooepacawux OyKeeHHvie Kodghuyuenmol.

HEPABEHCTBA
BbInmyckHUK HayduTCs:

1) pemarh JMHEHHBIE HEPABEHCTBA C OJHOW MEPEMEHHOW M UX CHUCTEMBI; pellaTh KBaJpaTHbIC
HEPaBEHCTBA C OMOPOY Ha rpaduuecKue MpeICTaBICHNUS,

2) MPUMCHATD alrapaTr HEPaBCHCTB Ui pCHICHUA 3a1a4 U3 PA3JIMYHBIX PAa3CJIOB KypcCa.
Bbll’lyCKHMK noy4unt 603MOAHCHOCHb HAYUYUNMBCA!

3) paznoobpasznuvim npuemam OOKA3AMENbCHMEA HEePABeHCME; YBEPEHHO NPUMEHAMb annapam
HEepaseHcme 0N peuleHus pPazHOOOPA3HbIX MameMamuieckux 3a0ad U 3a0ay CMeHCHbIX
npeomemos, NPpakmuKu,

4) npumensamv epaguueckue npeocmasienus Ois  UCCLEO0BAHUS HEPABEHCMS, CUCMEM
HepageHcms, cooepicaujux OykeeHHvle Kod(hduyuenmul.

OCHOBHBIE ITOHATHA. UACJIOBBIE ®YHKIINN



BeInyckHUK Hay4duTes:

1) moHuMaTh M UCHOJB30BaTh (PYHKIMOHAIBHBIC MOHATHA M S3bIK (TEPMHHBI, CUMBOJINYECKHE
0003HaYCHHS);

2) cTpouTh rpaduku 31eMeHTapHBIX (PYHKIIHIA; HCCIeI0BaTh CBOMCTBA YMCIOBBIX (DYHKIMN Ha
OCHOBE M3YUEHHUsI OBEICHUS MX TPapHKOB;

3) noHuMaTh QYHKIUIO KaK Ba)KHEHUIITYI0O MATEMATHUECKY0 MOJIEIb JIUIsl OIIMCaHMsI IIPOLIECCOB U
SABJICHUH OKPY)KAIOIIETO MHpPA, IPUMEHITh (DYHKIMOHATBHBIA S3BIK  JUIS  OTMHCAaHUS H
MCCIICIOBAaHUS 3aBUCUMOCTEH MEX Ay (PU3HMUECKIMH BETMINHAMH.

BblnyCKHuK nOJIy4Yum 603MOHCHOCMb HAYYUMbCA.

4) nposodumv uccredosanus, ceA3AHHbIE C U3YYEHUeM CE0UCME (DYHKYUU, 8 MOM 4Yucie ¢
UCNONIL308AHUEM KOMNbIOMEPA, HA OCHO8e 2pAPUKO8 U3YUEeHHbIX (QYHKyul cmpoums 6onee
C0JHCHYBLE 2paghuKu (KYyCcoUHO-3a0ayHble, C «BbIKOJIOMBIMUY MOYKAMU U M.N.);

5) ucnonvzosamv QyHKYUOHAIbHLIE NPEOCMABIeHUss U CBOUCMEA (QYHKYUll O peuleHus
MamemMamuyeckux 3a0ay U3 pasiuiHblx pazoenos Kypcd.

YN CJIOBBIE ITOCJIEJOBATEJIBHOCTHAU
BeinmyckHuK HayduTes:

1) IIOHUMATh HW HCIIOJIb30BAaTh A3BIK HOCHG}IOB&TGHBHOCTeﬁ (TepMI/IHI)I, CUMBOJINYCCKHUEC
0003HaYCHHS);

2) npuMeHATh (POpMyIIbl, CBA3aHHBIE C apU(PMETHUECKON U FeOMETPUUECKON MPOrpeccusiMu, U
anmnapar, c¢()OpMUPOBAHHBIA MIPU U3YYEHHH JIPYTUX pa3lesioB Kypca, K PEUICHUIO 3aJad, B TOM
4HCJIe C KOHTEKCTOM U3 PEAIbHOW KU3HU.

Bbll’lyCKHuK nOJIy4yum 603MOHICHOCMb HAYUUMbCA.!

3) pewiamv KOMOUHUPOBAHHbBIE 3A0aYU C NPUMEHeHUeM GopMyl N-20 YleHa U CyMMbl nepavix N-
YleHO08 apugmemudeckou U 2eoMempuyecKol npozpeccuti, NPUMeHsAms Hpu 2MOM annapam
VPasHeHuil U HepaBeHCms,

4) nonumamo apughmemuyecKyro U 2eoMempuyecKylo npoepeccuu Kax GyHKYuu HamypaibHO20
apeymeHma, CeA3vl8amv apupGMemusecKyio npoepeccuio ¢ TUHEUHbIM POCHOM, 2e0MemMpPU4ecKyo
— ¢ 9KCNOHEHYUANbHBIM POCHIOM.

OITMCATEJIbHAS CTATUCTHUKA

BLIHyCKHI/IK HAaY4YUTCA HCIIOJBb30BATh HpOCTeﬁHJI/Ie CII0COOBI npCACTaBJICHUA MW adHAJIM3a
CTaTUCTHYCCKHUX JaHHBIX.

Buinycknux nonyuum 603moicHoCmb npuobpecmu NepeOHAYAIbHLLIL ONbIM OP2aAHU3AYUU COOPA
OQHHBIX NPU  NPOBEOCHUU ONPOCAd OOWECMBEHHO20 MHEHUS, OCYWEeCMEIAmb UX aHAIU3,
npeocmasisimo pe3yibmamsl ONpoca 8 uoee maoauysl, OUASPAMMDbI.

CJIVUAWHBIE COBBITUS U BEPOATHOCTD
BbIMyCKHUK HAYYHUTCS] HAXOJUTh OTHOCUTENIbHYIO YaCTOTY U BEPOATHOCTh CIy4aifHOTO COOBITHSI.

Buinycknux  nonyuum — 803modichocms  npuobpecmu  onvlm - NPOBEOEHUsl  CAVUAUHBIX
IKCNEPUMEHMOB, 8 MOM YUCILE C NOMOWbIO KOMNLIOMEPHO20 MOOEIUPOBAHUS, UHMEPRpemayuu
Uux pesyibmamos.

KOMBHMHATOPUKA

BrIyCKHUK HAayduTCs peuiaTh KOMOWHATOPHBIC 33/1a4yMl HAa HAXOXKJICHHUE YUCiIa OOBEKTOB WU
KOMOUWHALINHA.



Buinycknuk noayuum 603MONCHOCHb HAYYUMBCS HEKOMOPLIM CHEYUATbHbIM NPUEMAM PeueHUsl
KOMOUHAMOPHBIX 3a0aH.

2.COAEP)KAHUE YUYEBHOTI O TIPEJIMETA.
Copep:xanue Kypca ajaredpol 7-9 kiaccon
Pa3zoenvt yuebnoti npoepammel u xapaxmepucmuka 0CHOBHbIX COOEPAHCAMENbHBIX TUHULL
APUOMETUKA

PaHI/IOHa.TIbHI)Ie yucJia. PacumpeHI/Ie MHOJKECTBA HATYPAJIbHBIX YHUCCII 10 MHOKCCTBA LICJIbIX.
MHoxecTBa LEJIBIX YUCEII 10 MHOKECTBA PAllMOHAIIbHBIX. PaHI/IOHaJII)HOe YHUCJIO KaK OTHOILICHHUEC
m/n, rac m - ejao€ 4Yuciio, n — HaTypaJIbHOC. Crernens ¢ OCJIBIM ITIOKa3aTCJICEM.

HeiicTBuTebHBIE Yncaa. KBaapaTHeiii kopeHs u3 yncia. KopeHnb TpeThelt cTeneHu. 3anuch
KOPHEH ¢ MOMOIIBIO CTENEHU ¢ APOOHBIM ITOKA3aTEIEM.

[TonsiTHe 06 uppannoHabHOM uncie. MppalmoHaaIbHOCTh YKCiia 1 HECOU3MEPUMOCTh CTOPOHBI
U AMaroHanu KBaapara. Jlecatnynblie NpUOIMKEHUs] UppallMOHATbHBIX YHCEIL.

MHO0KeCcTBO JIeI\/'ICTBI/ITeJ'II)HI)IX YUCCII; MPCACTAaBJICHUC }IeﬁCTBHTeHBHLIX yrcell 0eCKOHEYHBIMHU
ACCATUYHBIMHAU )Ip06$IMI/I. CpaBHeHI/Ie )IGfICTBI/ITGJ'IBHBIX YHUCCJI.

Koopaunatnas npsimasi. M3o0pakeHne yncen ToUKaMi KOOpAWHATHOM mpsiMoi. YucnoBele
MIPOMEXKYTKH.

HN3mepeHus, npudIn:KeHus1, OeHKH. Pa3mMepsl 00BEKTOB OKpyKaromiero Mupa (ot
3JIEMEHTApHBIX YacTull 10 BceneHnHoit), AMUTeNbHOCTD MPOLIECCOB B OKPYXKAIOLIEM MUPE,
Boigenenue MHOKUTENS - CTETIEHU AECATH B 3anucu yucia. [IpubnnxénHoe 3HaueHue
BEJTMYMHBI, TOYHOCTH NpuoOImxkeHus. [Ipukuaka u oneHka pe3yinbTaToB BHIYHCICHHIH.

AJITEBPA

Auaredpanyeckue BbIpaskeHus1. byKBeHHbIE BHIPAKEHUS (BBIPAKEHUS C IEPEMEHHBIMHU).
UucnoBoe 3HaueHUE OyKBEHHOTO BhIpaxeHus. [lomycTrMble 3HaYeHUS

nepemeHHbIX. [locTaHOBKa BhIpakeHHi BMecTo nepeMeHHbIX. [IpeoOpa3oBanue

OYKBEHHBIX BBIPQKEHUH HA OCHOBE CBOMCTB apu(PMETHUECKUX e CTBHI. PaBeHCTBO OYKBEHHBIX
BbIpakeHuil. Tox1ecTBO.

CreneHs ¢ HaTypalbHBIM MOKa3aTeIeM U €€ CBOWCTBA, OJTHOUWICHBI 1 MHOTOWIEHBI. CTeneHb
MHoTowIeHa. Cllo)KeHHe, BRIUMTAaHHE, YMHOKEHIE MHOTOWIEHOB. DOpMYITbI COKPAIIEHHOTO
YMHOEHUS: KBaJIpaT CyMMBI U KBaapat pazHoctu. Dopmyna

pasHocTu kBajapaTtoB. [IpeoOpa3oBanHue 11€70r0 BIPAKEHHS B

MHOTOWIEH. Pa3ioxeHne MHOTOWJIEHOB HA MHOYKHUTEIH. MHOTOYJIEHBI C OJTHOUIIEPEMEHHOM.
Kopens mHorounena. KBagpatHselii TpéxuiieH; pa3iokeHne KBaIpaTHOTO TpEXUIeHa Ha
MHO>KHUTEJIH.

AnreOpandeckas [poob. OCHOBHOE CBOWCTBO airedpanyeckoit qpoodu. CrokeHue, BBIYUTAHUE,
YMHOXKEHUE, JiefieHre anreOpandeckux pooeid. CTeneHp ¢ LelbIM NoKa3aTesleM 1 e€ CBOICTBa.

PanunonansHBIE BBIPAXKCHUSA U UX Hpeo6pasoBaHI/m. I[OKEB&TCJ'IBCTBO TOXIOCCTB.

KBanpatHsie kopHu. CBOMCTBa apu(pMeTHUECKUX KBAJPATHBIX KOPHEH U UX IPUMEHEHUS K
peoOpa30BaHUIO YHCIIOBBIX BHIPAXKECHUN U BHIYHCIICHUSM.

YpaBHeHnusi. YpaBHeHue ¢ oqHoi nepeMeHHoil. Kopenb ypaBHeHus. CBONCTBA YHCIOBBIX
paBeHCTB. PaBHOCUIIBHOCTD YpaBHEHUU.



JIuneitnoe ypaBHenue. KBanparHoe ypaBHeHue: popmyiia KOpHEH KBaJAPaTHOTO YpaBHEHHUS.
Teopema Buera. IIpumenenune ypaBHeHNN, CBOIAIIUXCS K JIMHENHBIM U KBaIpaTHbIM. [Ipumepsl
peleHus ypaBHEHUI TPEThEi U 4eTBepToil cTeneneil. Pemenue npoOHO -palimoHatbHBIX
YPaBHEHUMU.

VYpaBHeHHE ¢ IBYMS IIEpEMEHHBIMU. JINHEWHOE ypaBHEHUE C IBYMs IIEPEMEHHBIMU, IIPUMEPHI
peuieHus: ypaBHEHUH B LEJIbIX YHCIIAX.

Cucrema ypaBHEHHI ¢ 1ByMsI IepeMEHHBIMU. PaBHOCUIIBHOCTD cucTeM. CHCTEMBI IBYX
JIMHEWHBIX YPAaBHEHUH C ABYMsI IEPEMEHHBIMU; PEILICHUE MTOJACTAHOBKOMN U CIIOKEHUEM.
[IpuMepsl penieHus: CUCTEM HEJIMHENHBIX YPABHEHUH C ABYMs [IEPEMEHHBIMH.

Perrenne TeKCTOBBIX 33124 aNreOpandecKuM CIIoCOO0M.

JlexapTOoBbI KOOPAMHATHI Ha TUIOCKOCTHU. ['padmueckast MHTepIpeTanus ypaBHEHUs C IBYMsI
nepeMeHHbIMU. ['paduk TMHENHOTO ypaBHEHHUS € ABYMS IEPEMEHHBIMU; YITI0OBON KO3 PUIINEHT,
MPSIMOI; yCIIOBUE MapajIeIbHOCTH NPSAMBIX. ['paduk mpocTeHInX HEMMHENHBIX YpaBHEHUN:
napaboda, runep0oiia, OKPYKHOCTh. ['paduueckass HHTEpIIpeTaIys CUCTEM YPAaBHEHHM C IByMS
IIepEMEHHbBIMHU.

HepaBencrBa. UncnoBsle HEpaBEHCTBA U MX CBOMCTBA.

HepaBeHcTBO ¢ 01HOM NTepeMeHHON. PaBHOCHIIBHOCT HEPAaBEHCTB. JINHEWHbIE HEPAaBEHCTBA C
oaHo# nepeMeHHoi. KBanparusie HepaBeHcTBa. CHCTEMBI HEPABEHCTB € OJIHOUM MEPEMEHHOM.

O VYHKINN

OcHoBHbIE MOHSATHS. 3aBUCUMOCTH MeX Ay BennunHamu. [lonstue ¢pynkiuu. 061acth
oTpeNieNICHUsI U MHOYKECTBO 3HaueHu# (GyHKIMu. CriocoOsl 3aaanus GyHkiuu. ['padux
¢dbyaknuu. CroiicTBa GpyHKIMHA, NX oToOpakeHune Ha rpaduke. [Ipumeps! rpadukoB
3aBUCHUMOCTEH, OTPaXaIOINX peaabHble MPOLECCHI.

YucyaoBble pyHKIuu. OyHKIMH, OMMCHIBAIONINE TPIMYIO U 00pPaTHYIO TPOMOPITHOHATEHBIC
3aBUCHUMOCTH, UX I'paduKu U cBoicTBa. JInHeliHas Gpynkmus, e€ rpaduk U CBOMCTBA.
KBanpatuanas ¢pyHkius, ee rpaduk u cBoiicTBa. CTereHHbIe QYHKIIUHN ¢ HATYPATbHBIMH

. -
o o (v ' x
nokasareaamu 2 u 3, ux rpaduxu u coiictea. I'paduxu Gpynkumii y=V-", y="", y=| l.

YucaoBbie nmocjenoBareabHOCTH. [JoHATHE YHUCIOBOI TOCIEI0BATEILHOCTH. 3aJaHUE
MOCJIEI0BATEIILHOCTH PEKYPPEHTHOM popMyiioi U hopMysoi N-ro djaeHa.

Apudmernueckas u reoMmerpuueckas rnporpeccuu. @opmyibsl N-ro wieHa apuGpMeTuyecKon u
reOMEeTPHYECKOM MPOrpeccHii, CyMMBI IIEPBBIX N-X uiieHOB. M300paXkeHue 4IeHOB
apumMeTryecKoil 1 reOMEeTPUUECKON MPOTPECCHI TOUKaMHU KOOPAUHATHON TIIOCKOCTH.
JIuHEeWHBIN 1 SKCIIOHEHINATBHBIN pocT. CI0XKHBIE TPOLEHTHI.

BEPOATHOCTD 1 CTATUCTHUKA

Crarucruka. TabnuuHoe u rpa(bw{eCKoe MNpEACTaBJICHUC NAHHBIX, cTon0uaTeie U KpPYroBbIC
AuarpamMmel, Fpa(bI/IKI/I, MNPUMCHCHUC JUArpaMM U l"pa(I)I/IKOB JIJIsI OIIMCAHUS 3aBUCHUMOCTEMN
PCAIBbHBIX BCJIMYWH, U3BJICYCHUC I/IH(I)OpMaI_II/II/I nus3 Ta6J'II/II_[, AuarpamMm u Fpaq)I/IKOB.
OnmucarenbHBIE CTATHCTUYECKHE TTOKA3ATEIN YHCIIOBBIX Ha60pOBZ cpeaHee aqu)MeTqucxoe,
MCIHaHa, HanOOJIbIIIee U HAMMEHBIIIEEe 3HAUCHHMS. MepH pacceuBaHusd: pasMax, AUCHCPCUA U
CTAaHAAPTHOC OTKIIOHCHUC.

CnyqaﬁHaﬂ W3MEHYUBOCTh. I3MEHUYNBOCTH IIprU U3MCPCHUSAX. Pemaroniue ImpaBujia.
3aKOHOMCpHOCTI/I B U3BMCHYUBbIX BCIINYMHAX.

Cayuaiinbie co0biTusi. CiiyyaiiHble ONBITHI (IKCIIEPUMEHTBI), JJIEMEHTApHBIE CIy4aiiHbIE
coObITUS (MCX0b1). BeposTHOCTH 3eMeHTapHBIX COOBITHI. COOBITHS B CITy4ailHBIX



HKCTIIEPUMEHTAX U OJarompusATCTBYIONIUE dIeMEHTapHbIe COOBITHS. BepoaTHOCTH cinydaitHBIX
coObITHH. ONBITH C PABHOBO3MOKHBIMH 3JIEeMEHTapHBIMU COObITHsIMU. Kitaccuueckue
BEPOSATHOCTHBIE ONBITHI C UCIIOJIB30BAaHUEM MOHET, KyOuKoB. [IpencraBienne coObITHIA €
MOMOIIBIO Juarpamm Jitnepa. [I[poTnBomnonokHeie COOBITHS, 00BETMHEHHNE U TIEPECEUCHNE
coObiTuil. [IpaBuso croxxenus BepositHocTeil. Caydaiinsiii BeIOOp. [IpencraBnenne
SKCTIIEpUMEHTa B BUJIE AepeBa. HezaBucumMblie cOOBITHS. YMHOKEHHE BEPOSTHOCTEH
He3aBUCUMBIX coObITHH. [locnenoBaTenbHble He3aBUcUMbIE HcnibITaHus. [IpeacraBienue o
HE3aBHCHMBIX COOBITUSIX B KU3HU.

DJieMeHThl KOMOMHATOPUKH. [[paBuiio yMHOKEHUS, IEPECTAHOBKH, (DaKTOpHAIl YncIIa.
Coueranus u uucio coueranuil. Popmyna uncna coueranuid. Tpeyronbnuk [lackansa. OnbITe ¢
OO0JIBIIIM YHCIIOM PAaBHOBO3MOXHBIX DJIEMEHTAPHBIX COOBITHI. BhIuncienne BeposTHOCTEH B
OTIBITAX C IPUMEHEHHEM KOMOMHATOpHBIX hopmy:n. Mcnbrranust bepaymm. Ycenex u Heyaaya.
BepositHOoCcTH cOOBITHI B cepun UcIbITaHUN bepHyu.

Cay4aiiHble BeJIMYMHBI. 3HAKOMCTBO CO CIIy4YallHBIMH BEIMYMHAMHU Ha TpUMEpax KOHEUHbIX
JMCKPETHBIX CIy4ailHbIX BeU4MH. Pacripenenenue BeposTHOCTEN. MaTemaTnueckoe 0xHuaaHue.
CpoiicTBa MaTemMaTHyecKoro oxuaanusd. [lonstue o 3akone Oosbinx yncen. Msmepenue
BeposiTHOCTe!. [IpumeHeHne 3akoHa OOJIBIINX YUCEN B COLMOJIOTUH, CTPAXOBaHUH, B
3/IpaBOOXpaHEHUH, 0OecrieyeHNH 0€301aCHOCTH HACETIeHHsSI B UPE3BbIUalHbIX CUTYAIUX.

JIOTUKA U MHOXECTBA

TeopeTnko-MHOKeCTBEHHbIE OHATHUA. MHOKECTBO, AJIEMEHT MHOKECTBA. 3aJJaHHE€ MHOKECTB
MIEPEYHCIICHUEM JIEMEHTOB, XapaKTePUCTUUECKUM CBOMCTBOM. CTaHIapTHBIE 0003HAYCHUS
YUCJIOBBIX MHOXKECTB. [IycToe MHOXKECTBO U ero obo3HaveHue. [logmuoxecTBo. OObeAMHEHUE U
MepecevYeHre MHOKECTB, Pa3HOCTh MHOYKECTB.

NnmrocTpaius OTHOMIEHU MEX Ty MHOKECTBAMM C TIOMOIIBIO AUarpamm Jitiepa—BeHHa.

JeMeHTHI Joruku. IToasarue o PaBHOCHUJIIBHOCTH, CJIICIOBAHHWU, y1'IOTp66J'ICHI/Ie JJOTHYCCKUX
CBA30K eciiu,mo..., 6 MOM U MOJbKO 8 mom ciaydae, JOTHYCCKUEC CBA3KU U, UJIU.

MATEMATHKA B UICTOPUYECKOM PA3BUTUU

Uctopus hopMupoBaHus MOHATHS YUCIIA: HaTypallbHbIE YHCTIa, IPOOH, HEJOCTATOYHOCTD
palMOHAIBHBIX YHCEIT JIJIS1 TEOMETPUUYECKUX U3MEPEHUH, HppalMoHalibHble ynciaa. CTapuHHbIE
cucteMsbl 3amucu yncen. J{poou B BaBunone, Erunte, Pume, OTKpbITHE 1eCATUYHBIX ApOOECH.
CrapuHHbIe cucTeMbI Mep. JlecsaTuuHble IpoOu U MeTpuueckas cuctema mep. [losBieHue
OTpULIATENbHBIX uyncen U Hyns. JI. Marnuukuil. JI, Diinep.

Bo3HuKHOBEHHE MaTEMATHKH KakK HAaYKH, 3TaAllbl €€ PA3BUTHUA. OcHoBHBIC pa3aciibl MAaTEMATUKU.
Brigaromecss MaTeMaTUKU 1 UX BKJIaJl B Pa3BUTUC HAYKHU.

beckoHEeYHOCTh MHOXKECTBA NPOCTHIX Yncell. Yucena v IuHel OTPE3KOoB. PaliMoHabHbBIE YKCIIa.
[TorpeOHOCTE B MppalmoHanbHeIX yucnax. Hlkona [Tudaropa

3aposkeHue anreopsl B Heipax apupmeTuku. An-Xopesmu. Poxxaenne OyKBeHHON CUMBOJIMKH.
[1.depma, @. Buer, P. Jlekapt. Mctopus Boripoca 0 HaxoxaeHUH (HopMysT KOpHEH
anreOpandeckux ypaBHEHUH, HEPa3peIIUMOCTh B paiiKaiaX ypaBHEHUH CTeNeHH, OoJIblIe
yetelpex. H. Tapranss, [x. Kapnano, H.X. AGens, 3. Nanya.



N300peTeHne MeToa KOOPAUHAT, TIO3BOJISIOIIET0 NEPEBOIUTE T€OMETPHUECKUE OOBEKTHI Ha
361K anreopsl. P. lekapt u I1. @epma. [IpumMeps! pa3nuyHbIX CUCTEM KOOPAWHAT HA TIOCKOCTH.

3anava Jleonapnao [Muzanckoro (Oubonauyn) o kposukax, yrncia Gubonauyn. 3amgaga o
[IaXMaTHOM JIOCKE.

Hcroku Teopun BEpOATHOCTEN: CTpaxoBoe Aei1o, a3apTHble Urpsl. II. @epma u b. I1ackans. 4,
bepnymnu. A.H. Konmoropos.

Ponb poccuiickux ydensix B pazsutun matrematuku: JI. Diinep. H.U. JloGavyeBckuii,
[1.J1.YeOwmmes, C. KoBanesckas, A.H. Koamoropos.

Maremaruka B pazsutuu Poccun: Iletp I, mkona maTeMaTHYeCKUX M HABUTALKUX HaYK,
pasButue poccurickoro ¢uiora, A.H. KpsutoB. Kocmuueckas nporpamma u M.B. Kenpi.

Conep:xxanue Kypca reomerpun /-9xiaccon
Pasoenvi yuebHotl npoepammel u Xxapakxmepucmuka 0OCHOBHbIX COOEPHCAMENbHBIX TUHULL

7 KJIACC (684)
HAYAJIBHBIE TEOMETPUYECKHUE CBEJEHNUA

Havanphble nousatus miaanuMmerpuu. 'eomerpuueckue ¢urypsl. [loHsTHE O paBeHCTBE
¢buryp. Otpe3ok. PaBeHcTBo oTpe3koB. [lnmHa oTpes3ka u ee cBoiicTBa. Yroj. PaBeHCTBO yrios.
Benmnunna yrima u ee cBolicTBa. BepTUKalbHBIE M CMEXKHBIE YIVIBI M HMX CBOMCTBA.
[lepnenauKysipHBIE IPSIMBIE.

Ochosnas yenb — CUCTEMaTU3UPOBATh 3HAHUS Yy4YalIMXcsl 00 OCHOBHBIX CBOMCTBax
MIPOCTENIINX T€OMETPUUYECKUX (PUTYpP, BBECTH MOHITHE PaBEHCTBA QUTYP.

TpeboBanus K yPOBHIO MIOJITOTOBKH O0yUYaIOIIHXCS

3namv/nonumams.

- OIIpe/ielIeHHsl OTPEe3Ka, JIy4a, yriia, OUCCEeKTPUCHI yIJia, ONpeesieHue paBHbIX (PUryp;
- CBOMCTBO MPSIMOM, CBOMCTBA U3MEPEHUS OTPE3KOB;

- OIIpEeNIeTICHNsI CMEXKHBIX M BEPTUKAIbHBIX YTJIOB, MEPIEHINKYISIPHBIX MPIMBIX;
DOopMYIHPOBKH CBOWCTB CMEKHBIX U BEPTHUKAIbHBIX YIJIOB;

Ymemn:

- n300pakath U 0003HAYATh TOUKY, MIPIMYIO, OTPE3OK, JIy4, YrOJI;

- pa3nuyaTh OCTPBI, TYIIOW U MPSIMOU YIJIbI;

- HAXOJIUTh JJUHY OTpEe3Ka U BETUUYHUHY YIJIa;

- CTPOUTD CEPEUHY OTpPEe3Ka;

- MOJIH30BATHCS TEOMETPUUECKHUM SI3BIKOM Il OTIMCAHUS OKPYKAIOIINX IIPEIMETOB;

- CTpOUTBH YIOJI, CMEKHBIA C JAAaHHBIM; TCPHCHAUKYIISIPDHBIC TIPAMBIC C IMMOMOIIBRO
YCPTECIKHOT'O TPCYTIOJIbHUKA,

- I/I306pa)KaTb BCPTUKAJILHBIC YIJIbI;
- HaXOUTb Ha PUCYHKE CMCIKHbBIC U BEPTUKAJIbHBIC YI'JIbI;

- peliaTh 3aa4u Ha HAaXOXIACHHUEC CMCKHLBIX YIJIOB U VYIJIOB, 06p3.30BaHHBIX npu
MEPCCCUCHUU JIBYX IPAMBIX;

- BBIIIOJIHATH YE€PTEXK 110 YCIIOBUIO 3a1a4U;

- 0(OpMIIATH pelIeHHuE 3a/1a4;

- IPUMEHSATH IPHOOPETEHHbIE 3HAHUS B IPAKTUUYECKOMN JEATEIIbHOCTH
TPEYIOJIbHUKH



Tpeyronpauk. [lpu3HAaKU paBeHCTBA TPEYroJILHUKOB. MeauaHbl, OMCCEKTPUCHI, BBICOTHI
TpeyrojibHUKa. PaBHOOEOPEHHBIH TpPEYroJbHUKH €ro cBoicTBa. (OCHOBHBIE 3a/Jaud Ha
IIOCTPOCHHUE € MOMOIIBIO LIUPKYJIS U JTMHEHKH.

Ocnosnasi  yenb — cGOPMHpPOBATH yMEHHE JOKa3blBaTh PABEHCTBO  JIAHHBIX
TPEYroJIbHUKOB, OTIMPAsICh HA N3yUECHHBIEC MPU3HAKH; OTPAOOTATh HABBIKH PEILICHHS MPOCTEHIITNX
3a]1a4 Ha [IOCTPOEHUE C TIOMOILbIO LIUPKYJIS U JTUHEUKH.

TpeboBanus K ypOBHIO MOATOTOBKH 00YUaAIOIIHXCS

3namv/nonumams:

- ONIpeICTCHHS TPEYrOJbHUKA, PABHBIX TPEYTOJbHUKOB, (OPMYITY IEPUMETPA;
- (opMyIHPOBKU MPU3HAKOB PABEHCTBA TPEYTOJIbHUKOB;

- OmpeAeNieHUus TEpPHeHIUKYIsApa K TPSAMON, MeAUaHbl, OHCCEKTPHCHI, BBICOTHI
TPEyroJIbHUKA;

- OIIpEeIETICHNs PABHOOEAPEHHOIO U PABHOCTOPOHHETO TPEYTOJIbHUKOB;

- (OopMyIUPOBKH TeopeM 00 yriax NMpu OCHOBAHMHU PaBHOOEAPEHHOTO TPEYroJIbHUKAa U
MeIaHbl PaBHOOEIPEHHOTO TPEYTrOJIbHUKA, TPOBEIEHHON K OCHOBaHMIO;

- OTIPEJICIICHNE OKPYKHOCTH, PaJnyca, XOpAbl, JuamMeTpa:

- QITOpUTM  TIOCTPOEHUS  yIrjia, paBHOMY JIaHHOMY, OHCCEKTPHUCHI  YTJIa,
MIePIEHNKYIISIPHBIX MPSMBIX, CEPEINHBI OTPE3Ka;

Ymems:

- m300pakaTh ¥ 0003HAYATh TPEYrOJHLHUKH, PACIIO3HABATH UX HA YEPTEkKaAX, MOJICIAX, B
OKpYXarolel 00CTaHOBKE;

- pewaTh 3aJaud HAa HAXOXICHHE IEepUMETpa TPEYrojbHUKA, YIJIOB M CTOPOH
COOTBETCTBEHHO PABHBIX TPEYTOJIHLHUKOB;

- YMETb pacno3HaBaTh Ha YepTekax pa3IUyHbIE BUIbI TPEYT OJIbHUKOB;

- pemath 3aJayd Ha JI0Ka3aTeJIbCTBO pPABEHCTBA TPEYrOJbHHUKOB, OINUpPasCh Ha
W3Y4EHHbIE MPU3HAKHY;

- CTPOUTH U pacClio3HaBaTb MCJUaHbl, BBICOTBI 1 6I/ICCGKTpI/ICBI TPECYroJbHUKA,
- p€liaTth 3aa4u, UCII0JIb3Ys U3YUCHHBIC CBOMCTBA paBHO6eI[peHHOl"O TPEYIOJIbHUKA,

- peliaTh HECIO0XHbIE 33Ja4l Ha IIOCTPOEHHUE C MOMOLIBIO LUPKYJIS U JIMHEHKN
1TAPAJIVIEJIBHBIE ITPAMDbIE

HpI/ISHaKI/I MapaJuiCJIbHOCTH IIPSAMBIX. Axcuoma mapayuiCJIbHbIX IIPAMBIX. CsoiicTBa
mapayiICJIbHBIX IIPAMBIX.

Ocnosnas yéeib — NaTb CUCTEMATHUUYCCKUC CBCACHUA O I1apalJICIbHOCTU IIPAMBIX, BBCCTHU
AKCUOMY IMapaJUICIIbHBIX TPAMBIX.

TpeboBaHus K YpOBHIO MIOATOTOBKU O0YYAIOIIMXCS
3namv/nonumams’

- ONpeleNeHHWe TNapajyielbHBIX TMPSAMBIX, Ha3BaHHUS YIJoB, OOpPa30BaHHBIX MPHU
MepeceyeHn  JBYX MPSIMON CeKymiei, (popMyTHMpOBKH MPU3HAKOB MApPaLIEIHHOCTH TMPSMBIX,
aKCHOMBI TapalIeIbHOCTH, TeopeM 00 yriax, oOpa3oBaHHBIX MpPH TEPECEYCHUU JBYX
MapajuieIbHbIX MPSMBIX CEKYIIEH;

Yumems:

- pacmo3HaBaTb Ha 4YepTeXkax TNapbl HAKpPeCT JIEKAIUX, OJHOCTOPOHHUX,
COOTBETCTBEHHBIX YTJIOB;

- CTPOUTH NapajlieibHbIE MPSMbIE C TOMOIIBIO YEPTEKHOTO TPEYTOJIbHUKA U JIMHEHKH;

- JI0Ka3bIBaTh U3YYCHHbIE TEOPEMBI;



- pelars 3a4a4y, ONMPasiCh Ha U3yYEHHBIE CBOMCTBA I1APAJUICIIBHBIX IPSIMBIX, IPU3HAKOB
[1apauIeIbHOCTH
COOTHOLILUEHUA MEKY CTOPOHAMU U YIJIAMU TPEYT OJIbHUKA

Cymma yrioB TpeyrosibHuKa. COOTHOUIEHUS MEK/y CTOPOHAMHU U YIJlaMU TPEYTrOJIbHHUKA.
HepaseHnctBo TpeyronbHuka. HekoTopsle CBOMCTBA IPSAMOYIOJIBHBIX TPEYrOJBHUKOB. [Ipn3Haku
pPaBEHCTBA NIPSIMOYIOJIBHBIX TPEYroJbHUKOB. PaccrosHue or Touku n0 npsmoul. Paccrosnue
MEXAy NapajuieIbHbIMU IPSIMBIMU. 3aJjaul Ha IOCTPOEHUE.

OcnosHnas yenb — PaCUIMPUTh 3HAHUS YYAIIUXCS O TPEYTOJIbHUKAX.
TpeboBanus K ypOBHIO MOATOTOBKH O0YYAOIIHXCS
Suamv/nonumams’

- (hOpMYIHPOBKY TEOPEMBI O CYMME YTJIOB TPEYrOJbHHKA, TEOPEMBI O COOTHOIICHUH
MEXAY CTOPOHAaMH U YIJIaMU TpPEYroJibHMKa, IMPU3HAaKa paBHOOEAPEHHOTO TPEYroJbHUKA,
TEOPEMbl O HEPAaBEHCTBE TPEYroJIbHMKA, CBOMCTBA BHEIIHErO YIJIa, CBOMCTB M IPHU3HAKOB
paBEHCTBA NPSIMOYTOJIbHBIX TPEYTOJIbHUKOB;

- OIpCACIICHUA paCCTOAHNUA OT TOYKH 0 HpHMOfI " paCCTOAHHUA MCKAY MapaJlJICIIbHBIMU
IIPSAMBIMU

- CBOWCTBO TMEPHEHAMKYJSIpA, MPOBEIACHHOTO OT TOYKH K MPSIMOM, CBOWCTBO
MapasieabHbBIX MPSIMBIX

Ymems:
- 1300paXkaTh BHEITHUN yTOJI TPEYrOJIbHUKA,

- pemath 3agadd, OMUpasCh Ha TEOPEMY O CyYMME€ YIJIOB TPEYrojbHUKA, CBOWCTBA
BHEIIIHETO YIila TPEYTOJIbHUKA;

- CpaBHUBATh YIJbl, CTOPOHBI TPEYrOJbHHKA, OIMUPAICh HAa COOTHOIICHUS MEXIY
CTOPOHAMH U YIJIaMU TPEYTOJIbHUKA;

- NPUMEHATh CBOWCTBA M NPU3HAKK PABEHCTBA MPSIMOYTOJIbHBIX TPEYTrOJbHUKOB IPU
pELICHNUH 3a]1aY;

- HCIIOJIb30BATb M IIPUMCHIATDH HpI/IO6peT€HHBI€ 3HaHUA W YMCHHUA B HpaKTH‘ICCKOI;'I
JACATCIBHOCTH U HOBCCI[HCBHOI‘/'I JKU3HU JJIA OIMMCAaHUA PCAJIbHBIX CI/ITyaI_II/Iﬁ Ha A3BIKE I'€COMCTPUMH,
PCUICHUA ITPAKTUYCCKUX 3a/1av

ITOBTOPEHME. PEILIEHWE 34744
8 KJIACC (68Y)
YETBIPEXYTOJIEHUKH

[TonsiTHE MHOTOYrOJbHHKA, BBIMYKJIOIO0 MHOTOyrojbHHKa. [lapammenorpaMm u ero
npu3Haku U cBoricTBa. Tpaneuus. [IpsmoyronpHuK, KBajapar, pom0, u ux cpoiictBa. OceBas u
LEHTpaIbHasi CAMMETPHUH.

OcHogHnasi  yenb  —  naTh  OOydalOIUMCS ~ CHCTEMaTHYECKHE  CBEIEHUS O
YEeTHIPEXyroJbHUKaX M WX CBOHCTBaX; cQopMUpOBaTh MpEICTaBIeHUS O (uUrypax,
CUMMETPUYHBIX OTHOCUTEIILHO TOYKU WJIN MPSMOIA.

TpeboBaHus K ypOBHIO MOATOTOBKU 00YYaIOLIMXCS
3namv/nonumama:

- OmnpeneneHus:: MHOTOYTOJIbHUKA, MapayieslorpaMMa, Tparenuy, HpsMOYroJIbHUKA,
pomOa, KBaJipara;

- (bOpMYJ'Iy CYMMEBI YI'JIOB BBIITYKJIOTO MHOTOYI'OJIBHUKA,
- CBOMCTBA 3TUX YCTBIPCXYT'OJIbHUKOB,
- IPU3HAKU MMapaJuIcjiorpaMmma,

- BUIAbI CUMMCTpPHH.



Ymems:

- pacmo3HaBaTh HA YEPTEKE MHOTOYIOJbHUKA U BBIIYKIBIE MHOTOYIOJbHUKY;
MapajyIeIorpaMMbl U TPANELUH;

- IPUMEHATH POPMYITY CYMMBI YTJIOB BBIITYKJIOI'O MHOTOYTOJIbHUKA,;
- IPUMEHATH CBOMCTBA U IIPU3HAKU [1apAJICJIONPAMMOB IIPU PEILICHUH 3aa4;
- IEJIUTh OTPE30K Ha N PaBHBIX YaCTeH;

- CTPOWUTh CHMMETPHYHBIC TOYKHM W pacro3HaBaTh (PUTYpbI, OOJIAAIONINEe OCEBOH H
LIEHTPaIbHOW CHUMMETPHEH;

= BBIIIOJIHATH qepTexc 110 YCJIOBI/IIO 3ada4u.
TVIOLAJIY ®UTYP

IlonsiTne o muomaau MHOroyrosibHuKa. Ilnomany npsMoyrojibHUKa, MapajuieorpaMma,
TpeyrojpHuKa, Tpanenuu. Teopema ITugaropa.

OcHosnas yenvp — chopMUPOBATh Y OOYUAIOIMIMUXCS TMOHATHE IO MHOTOYTOJIBHUKA,
pPa3BUTh YMEHHUE BBIYUCIATH TUIOMIATU (DUTYp, TIPUMEHSS W3ydeHHBIC CBOMCTBA M (DOPMYIIBI,
npuMeHsTh TeopeMy [udaropa.

TpebGoBanus K ypOBHIO MOJATOTOBKH 00yYaOIIUXCS

3namv/nonumams:

- IpeICTaBlIEHUE O CII0CO0e N3MEPEHHs TUIOIIA I, CBONCTBA IIIOIIACH;

- opMyIIBI TUIOIIAIEH: TPSIMOYTOJIbHUKA, MTapajljiesiorpaMMa, TpeyroabHUKa, TpanelnH;
- popmynupoBKky Teopemsl [Tudaropa u obpatHoii eil.

Ymemo:

- HAXOJIUTh TUIOIIAIU MPSAMOYTOJIbHUKA, TapajuieJorpaMMa, TPEyroJibHUKa, TPANeLnu;
- IPUMEHSATH GOPMYJIbI IIPHU PELICHUH 3a/1aY;

- HaXOJIUTh CTOPOHBI TPEYTOJIbHUKA, HCTI0NIb3Yys TeopeMy [ludaropa;

- OIIpeNIeNATh BUJI TPEYrOJIbHUKA, UCIIONb3Ys TeopeMy, oOopaTHyto Teopeme [ludaropa.
- BBIMIOJIHATH YEPTEXK MO YCIOBUIO 3a/1a4H.

1IO/]OBHBIE TPEYT OJIBHUKH

[Topo6Hble TpeyronpHuku. Ilpu3Haku momodust tpeyronbHUKOB. [IpuMmenenue nonoOus
TpeyroipHUKOB. [IlpumeHenne mnonoOus K J0Ka3aTeNbCTBAM TEOPEM U PEHICHHIO 3ajad.
CooTHoIIEHHUS MEX Ay CTOPOHAMH U YTIIaMU IPSIMOYTOJILHOTO TPEYroJIbHUKA.

OcHognas yenp — cHopMHUpPOBATh MOHATHE MOJOOHBIX TPEYTOJIHLHUKOB, BBIPAOOTAThH
YMEHHE MPUMEHSITh MPU3HAKU MMOJ00US TPEYroJbHHUKOB, C(hOpMHpOBATH ammapar pemieHus
MPSIMOYTOJIbHBIX TPEYTOJIbHUKOB.

TpeGoBaHus K YPOBHIO MOATOTOBKH 00Y4arOIIUXCS

3namv/nonumams:

- OIpeielIeHHe MOI0OHBIX TPEYTOJIbHUKOB;

- GOpMYTHPOBKH MPU3HAKOB MOI00US TPEYTOIHHHUKOB;

- GopMYyTHPOBKY T€OPEMBI 00 OTHOIICHUH TUIONIA I OI0OHBIX TPEYrOJIbHUKOB;
- GOpMYITHPOBKY TEOPEMBI O CPEAHEN JTMHUM TPEYTOJIbHUKA;

- CBOMCTBO ME/IMAH TPEYrOJIbHUKA,

-TIOHSITUE CPETHErO MPOTIOPIHUOHAIBHOTO,

- CBOMCTBO BBICOTHI MPSIMOYIOJIBHOTO TPEYrOJbHUKA, NPOBEACHHON W3 BEPIIMHBI
IIPSIMOTO yIJIa;



- OIpEHCIICHUE CHHYCAa, KOCHMHYCa, TaHI€HCa OCTPOro yrjia IpPsAMOYIrOJIbHOIO
TPEYroJIbHUKA

- 3HaYEHUs CUHYCa, KOCUHYCca, TaHreHca yrios 30°, 45°, 60°, 90°.
Ymems:

- HaxXOAWTh DIEMEHThl TPEYrOJLHUKOB, WCIOJB3Yysl ONpEICIICHHe IMOJ00HBIX
TPEYroJIbHUKOB;

- HAXOJUTh OTHOIIEHUE TUIONIAACH MOJOOHBIX TPEYTrOJIbHUKOB;

- IPUMEHSTh TPU3HAKK MOI00USI IPY PEIICHUH 3a/a4;

- MPUMEHSATH METO]I IIOJ00MS TIPH PEIICHUH 3a/1a4 Ha MOCTPOCHHCE;

- HAXOJIUTh 3HAYCHHUE OJTHOU M3 TPUTOHOMETPUICCKHIX (YHKITUI 110 3HAYCHHIO IPYTOi;
- pemaTh NpsMOYTOJIbHBIE TPEYTOJIbHUKH.

OKPY>KHOCTH

KacarenbHast kK OKpyKHOCTH U €€ CBOMCTBA. LIeHTpanbHbIEe U BIIMCAaHHBIE YIUIbl. YeTbIpe
3amMedaresIbHbIe TOUKU TPEyroJbHUKA. BrimcanHas u onvcaHHas OKPYKHOCTb.

OchosHnas yenb — NAaTh y4allUMCSl CHCTEMATU3UPOBAHHBIE CBEIEHHUS 00 OKPYKHOCTAX U
€€ CBOMCTBAX, BIIMCAHHOMN U ONMCAHHON OKPYKHOCTSX.

TpeGoBanus K ypOBHIO MOJATOTOBKH 00yYaOIIUXCS

3namu/nonumams:

- CJIydad B3aMMHOTO PACIIOJIOXKEHHUS MIPSMOI M OKPY>KHOCTH;

- IOHATHE KacaTeJIbHOM, TOUEeK KacaHHs, CBOMCTBO KacaTeIILHOM;

- OIpeielIeHHEe BIIMCAHHOTO U IEHTPAJIbHOIO YIJIOB;

- OIpeIelIeHHEe CePEeIMHHOTO MEePIEeHANKYIISAPa;

- GOPMYIIMPOBKY TEOPEMBI 00 OTpPE3KaX MEePECEKAIOIINXCS XOP/I;

- YeThIpe 3aMeyvaTeIbHble TOUYKU TPEYTrOIbHUKA;

- OMpe/IeJICHUE BIIMCAHHOW U OMMCAHHOW OKPYKHOCTEH.

Ymemo:

- OIIpeNeNATh U U300paXkaTh B3aUMHOE PACIIONOKEHHUE MPSMON U OKPY>KHOCTH;
- OKPY>XHOCTH, BIIUCAHHbIE B MHOTOYT'OJIbHUK U OITUCAHHBIE OKOJIO HErO;
- pacnio3HaBaTh U U300pa)kaTh IIEHTPAJIbHBIC U BIUCAHHBIE YIJIbI;

- HAXOJIUTh BEIMUUHY EHTPAJIHLHOTO U BIIMCAHHOTO YIJIOB;

- IPUMEHSTHh CBOMCTBAa BIMCAHHOTO M OINUCAHHOTO YETHIPEXYTOJbHHUKA IMPH PEIICHUU
3a1a4;

- BBINIOJIHATB YEPTEXK 10 YCIOBUIO 3a1a4U;
- pewiath MPOCTEHIINE 3a1a41, ONIUPAsCh HA U3YUCHHBIEC CBOMCTBA.
IIOBTOPEHHE. PEIIIEHUE 34/]AY9

9 KVIACC

BEKTOPHI. METOH KOOPJHHAT

[Tonsitne BekTOopa. AOCONMIOTHAs BENWYMHA M HampaBlieHUWE BeKTopa. PaBeHCTBO
BeKTOPOB. ClI0KEHUE U BBIYMTAHHE BEKTOPOB. YMHOKEHUE BeKTOopa Ha uucio. KomnuHeaphbie
BekTopbl. [Ipoekuust Ha och. PasnoxkeHne BekTopa Mo KoOpAMHATHBIM ocsiM. KoopauHaTsl
BEKTODA.

Ocnosnas yeib — C(I)OpMI/IpOBaTL NMOHATHUC BCKTOpA KaK HAIIPABJICHHOI'O OTPE3Ka
,II0Ka3aTh ydalliuMCs NIPpUMCHCHUC BCKTOPA K PCHICHUTIO HpOCTCfII.HHX 3aJgay.



TpeGoBaHMsI K YPOBHIO MOATOTOBKH O0YJaFOIIIUXCS
3nams/nonumams:
- OIIpPEICIICHUE BEKTOPa U PaBHBIX BEKTOPOB, BUJIBI BEKTOPOB;

- 3aKOHBl CIIOKEHHs ,ONpPEACICHHE CYMMBbI, IIPABUJIO TPEYrOJIbHUKA, IPABUIIO
napajuiesIorpamMmma,

- HOHATUC CYMMbI HCCKOJIBKHMX BECKTOPOB,

- HOHATUC PA3HOCTHU ABYX BCKTOPOB, IIPOTHUBOIIOJIOKHOT'O BEKTOPA,
- ONIPEJEIICHNE YMHOKEHUSI BEKTOPA HA YUCIIO, CBOMCTBA;

- ONIPEICIICHUE CPEAHEN JTMHUU TPAIICLINY;

- CYHIECTBO TEOPEMBI O CpPEAHEW JIMHUM Tpaleluud M AITOPUTM pEIICHUS 3a7ad ¢
IIPUMEHEHHUEM 3TON TEOPEMBI;

- CymI€CTBO JICMMBI O KOJUIMHCAPHBIX BCKTOpAaX W TCOPEMBI O PaA3JIOKCHHU BEKTOpa I10
ABYM HCKOJUIMHCAPHBIM,

- IIOHATHUEC KOOPAWHAT BCKTOPA, KOOPAWHAT CYMMBI U Pa3HOCTHU BEKTOPOB, IMTPONU3BCACHUA
BCKTOpAa Ha YUCIIO,

- YpaBHEHHUE OKPY>KHOCTH, YPaBHEHHE TIPSIMOI;
Ymems:

- u3o0paxkaTh, 0003HA4YaTh BEKTOP, HYJEBON BEKTOp; M300pakaTh BEKTOp, pPaBHBIN
JTAaHHOMY;

- CTpOUTH BEKTOpP, PaBHBIi CyMMe JBYX BEKTOPOB, HCIOJB3Yys IpaBUJia CIOXKECHHS
BEKTOPOB, (POPMYIHPOBATH 3aKOHBI CII0KEHHUS,

- CTPOUTH CYMMY HECKOJIbKUX BEKTOPOB, UCIOJIb3Ysl paBUia MHOTOYTOJIbHUKA;

- CTPOUTH BEKTOD, PaBHBIM Pa3HOCTU JBYX BEKTOPOB ABYMS CIIOCOOAMHU, BEKTOP, PaBHbIIN
MIPOM3BEACHUIO BEKTOPA HA YUCIIO, UCIIOJIb3YS ONpeeiCHHE;

- pemiath 3aJa4yd Ha MPUMEHEHHE CBOMCTB YMHOXKEHHUSI BEKTOPA Ha YUCIIO, Ha aJITOPUTM
BBIPAKEHUS BEKTOPA Yepe3 JaHHbIE BEKTOPHI ,UCII0JIb3YS H3YUEHHbIE TPaBUIIa;

- IIPOBOAWTE OII€PAIMU HAJl BEKTOpaMU C 3alaHHBIMU KOOpJAWHATaAMU,

- HaxXOAWUThb KOOPAHMHATBI BCKTOpPA IIO €ro pasjloXCHUIO U HaO60pOT; OIIPCACIIATD
KOOpAWHATBI PE3YJIbTATOB CIOKCHHN A, BBIUYNTAHM,;

- OIpeaAcCiATh KOOPAWMHATBI PaIWyC-BCKTOpA, HAXOJWUTb KOOPIAWMHATBI BEKTOpa 4YEpE3
KOOpAUWHATBI €ro Hadajla W KOHLA, BBIYHUCIATH MIMHY BCKTOpa II0O €ro KOoOopJAuHaraw,
KOOPAHWHATBI CCPEANHBI OTPE3KaA U PACCTOSAHHUEC MCKAY ABYMS TOUKAMU,

- pellaTh 3aJavud Ha OIPCACICHUC KOOPAWHAT LCHTPA OKPYXHOCTHU U €€ paauycCa II0
3a1aHHOMY YpPAaBHCHHIO, COCTABJISITb YPABHCHUC OKPYKHOCTHU, 3HASA KOOPAWHATHI €€ LCHTpa U
TOYKH OKPYKHOCTU,

- COCTABJIATH YPABHCHUC HpHMOﬁ 10 KOOpAUHATaM JIBYX TOYCK;

- I/I306pa)KaTb OKPY’XHOCTU U MPAMBIC, 3aJaHHBIC YPABHCHUAMHU, PCUIATH HpOCTeI\/’IH_II/IC
3alau B KOOpAWHATax

COOTHOLIEHHUA MEXK/IY CTOPOHAMH U VYITIAMH TPEYI'OJIBHUKA.
CKAJIAIPHOE ITPOH3BEJJEHUE BEKTOPORB)

CuHyc, KOCHHYC M TaHT'€HC OCTpPOrO yrja MIpsSMOYTOJbHOIO TpEyrojbHHKa. TeopeMa
KOCHHYCOB U TeopeMma CHUHYCOB PemieHue TpeyronbHUKOB. COOTHOLIEHUS MEXYy CTOPOHAMH U
yTJIaMU TPeyroJbHHKA.

Ocnosuas yeilb — IIO3HAKOMUTH YydalluxCd C OCHOBHBIMH AJITOPpUTMaMH PCIICHUA
MMPOU3BOJIBHBIX TPCYT'OJILHHUKOB.



TpeGoBaHMsI K YPOBHIO MIOJATOTOBKHU O0YJAIOIIHXCS
3nams/nonumams:

- OIlpeJielIeHue OCHOBHBIX TPHUTOHOMETPHUYECKUX (DYHKIMHA, POPMYIBI A1 BEIUYMCIICHHS
KOOPAMHAT TOYKH, OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO;

- hopmyity TUIOIIAAN TPEYTOJILHHKA ;

- hopMyITUPOBKH TEOPEMbI CHHYCOB M T€OPEMbBI KOCHHYCOB;

- CIIOCOOBI pelIeH s TPEYTrOJILHUKOB;

- TEOpPEMY O CKaJIIPHOM TPOU3BEACHIH BEKTOPOB U €€ CIICICTBHS
Ymemy::

- IPUMEHATH TPUTOHOMETPHUYECKOE TOXKAECCTBO IIPU PEIICHMM 33a4 HAa HAXOXKICHHE
OJIHOH TPUTOHOMETPUYECKON (YHKIIUU Yepe3 IPYTyIo;

- BBIBOJUTH U IPUMEHSTH (POPMYITy MJIOIIA N TPEYTOJIbHUKA
- JIOKa3bIBaTh ¥ IPUMEHSATH IIPU PELIEHUN TEOPEMY CHHYCOB U TEOPEMY KOCHHYCOB;

- pemarb TPEYroJbHUKH II0 JBYM CTOpPOHAM M YINIy MEXKJIy HHMH, 110 CTOPOHE H
MPUIEKAIIUM K HEH yriiam, 110 TPeM CTOPOHAM;

- JIOKa3bIBaTh TEOPEMY O CKAJIIPHOM IPOM3BE/IEHUN BEKTOPOB U €€ CIICJCTBUS, HAXOIUTh
YTOJI MEXIY BEKTOPAMH

JJIMHA OKPY>KHOCTHU U TIJIOLAITh KPYT'A
[IpaBunbHBIE MHOTOYTOJIBHUKU. J[JTMHA OKPYKHOCTH U TUJIOIIAAb KPyra.

OcHOBHasi 1elNb — pacHIupUTh W CHUCTEMATH3UPOBATh 3HAHUA OOy4aromuxcs 00
OKPY>KHOCTSIX U MHOTOYT'OJIbHUKAX.

TpeboBanus K ypOBHIO TIOJATOTOBKH O00YUYaIOIIIHXCS
3namv/nonumams.

- OIpeleleHHe MPaBWIBHOTO MHOTOYrOJIbHUKA, (OpMyny A BBIUMCICHHS Yria
MPaBUJIBHOTO N-yrOJIbHUKA;

- (Qopmynbl IUIONIAAM, CTOPOHBI MPABWJIBHOTO MHOTOYTOJIbHHMKA, pajnyca BIMCAHHOMN
OKPY>KHOCTH;

- (opMyIIBI JJTMHBI OKPYKHOCTHU U €€ JIYTH;

- (opmynbl miIomam Kpyra U KpyroBOTO CEKTOpa, UMETh IPEJCTaBICHHE O BBHIBOJIE
hopmyIbl;
Ymemu:

- BBIBOJUTH (I)OpMyJ'Iy AJI1 BBIYHUCJICHUS yIJla IIPAaBUJIBHOTO N-YIrOJIbHUKA U IIPUMCHSATH €€
B IIPOICCCC pCHICHMA 3a/1a4;

- IIPUMCHATDH (bOpMy.]'IBI miomaau, CTOPOHbI IMPABUIIBHOI'O MHOI'OYroJIbHUKA, paauyca
BIIMCAHHOM OKPY’KHOCTH IIPpU PCIICHNHU 3a/1a4;

- CTPOUTH ITPABUJIBHBIE MHOTOYTOJIBHUKH C IIOMOILBIO LIUPKYJIS U JIMHEUKH;
- MPUMEHSTH GOPMYJIBI JUTMHBI OKPY>KHOCTH U €€ IyTU MPH PEelIeHUH 3a1a4;
- IPUMEHSTBH IUIOIIAAN KPyra U KpyroBoro CEKTopa Ipy pelieHn! 3a1ad
JHABHJKEHUE

[Tonstue nuxenus. [lapannenbHbli IEPEHOC U TIOBOPOT.

OcHoBHas HOCJIb — IO3HAKOMHUTBH C TIOHATHUCM JABUKCHHUSA Ha ITIJIOCKOCTH: CUMMCTPHH,
napaJiiCJIbHBIM IIEPEHOCOM, ITOBOPOTOM.

Tpe6OBaHI/I$I K YPOBHIO IOJATOTOBKHU 06yqa101u1/1x051



Suamv/nonumams’

- TIOHSATHE OTOOpaXECHUS IJIOCKOCTH Ha ceOs W JABWKCHHE, OCEBYIO U ICHTPATbHYIO
CUMMETPUIO, CBOMCTBA IBUKEHUS;

- OTIpeJICNICHHE MapauIeNIbHOTO MepEeHOCca U MOBOPOTA;
Ymems:

- pacmo3HaBaTh YEPTEXKH, OCYIIECTBIATH MpeoOpa3oBaHus (GUTYpD C TOMOIIBIO
LIEHTPAJIbHOU U OCEBOM CUMMETPUH;

- MPUMEHSTH CBOMCTBA JBWKCHHUS IIPU PEIICHUH 33]1a4;
- OCYILECTBIISITh TAPAJIJICIBHBIN MEPEHOC U TTOBOPOT
HAYAJIBHBIE CBEJIEHUA U3 CTEPEOMETPUU
TpeGoBanus K ypOBHIO MOJATOTOBKH 00yYaOIIUXCS
3namv/nonumamy:

- CBEJIEHUS O TeJIax W TMOBEPXHOCTSIX B MPOCTPAHCTBE, OINpEAeSIeHHEe MHOTOTpaHHHUKA,
TeJa BpalleHus;

Ymemn:

- n300pakaTh MHOTOTPAHHHUKH M TeJIa BPAIICHUS , pACIIO3HABAThH UX, CTPOUTH CCUCHHSI,

- TOpuMeHATh  (GOPMYJBl  HAXOXKJCHHS  IUIOMAAW  TOBEPXHOCTH H  00BEMOB
CTepEOMETPUUYCCKUX (PUTYpP TIPU PEIICHUH IMPOCTCUIITUX 33149

OF AKCUOMAX ITJIAHUMETPUU

becena 06 akcnomax miiaHUMETPUH

TpebGoBanus K yPOBHIO MOJATOTOBKH 00yYarOIIUXCS

Buams/nonumams:

- HCOIIPCACIIACMBIC TOHATHA W CUCTEMY AKCHOM KakK H606XOI[I/IMI)IG YTBCPKIACHUA TIPU
CO3JJaHNH IrCOMETPHUU

1IOBTOPEHHE. PEIIIEHUE 34/]AY9

HanpasjieHus NPOeKTHOM JAeSITeJIbHOCTH

Onnum u3 myteit hopmupoBanus Y Y /] B OCHOBHOM IIKOJIE SIBISIETCS BKIIFOUCHHE 00YJarONUXCst
B y4eOHO-HCCIIEeI0BATENbCKYIO U IPOEKTHYIO JIEATEIbHOCTh, KOTOPasi MOXKET OCYIIECTBISTHCS B
pamMKax peaiM3aluy NporpamMMmbl yaeOHO-UCCIIe0BATEIbCKOM U MTPOEKTHOM AeATEIbHOCTH.
[IporpamMma oprueHTHpOBaHA Ha UCIIOJIb30BAHKE B PAMKAaX YPOUHOU U BHEYPOUHOM
JEeSITEeNIbHOCTH JUISl BCEX BUIOB 00pa30BaTEIbHBIX OPraHU3aIUi MPH MOTYYEHUH OCHOBHOTO
o01ero oOpa3oBaHUsI.

CHGHI/I(bI/IKa HpOGKTHOﬁ HeATECJIbHOCTH oﬁyqamumxcs[ B 3HAUUTEIILHOM CTEIICHH CBSI3aHA C
OpI/IeHTaI_II/Ieﬁ Ha IMOJIYUCHHUC MTPOCKTHOTO pE3yJIbTaTa, O6€CH€“II/IBaIOH_I€FO pEeUIICHUC HpHKHaﬂHOﬁ
3alauv U UMCHOIICTO KOHKPETHOC BLIPAKCHUC. HpOeKTHaH ACATCIBHOCTD o6yqa10u1eroc;1
paccMaTpruBaCTCA C HECKOJIBKHUX CTOPOH: IMPOAYKT KakK MaTepI/IaJ'II/ISOBaHHHﬁ pe3yibTar, nmpouecc
KakK pa60Ta IO BBITIOJIHCHHUIO ITPOCKTA, 3alllUTa ITPOCKTA KaK WIIJIFOCTPpAlHA o6pa30BaTeJle0ro
JAOCTHIXCHUA o6yqafomeroc;1 U OpUCHTHPOBAHA HA (I)OpMI/IpOBaHI/IC H pa3BUTUC MCTANIPCIMETHBIX
" JIMYHOCTHBIX PE3YIILTATOB 06y‘laIOH_[I/IXCH.

TeMbl IMPOCKTOB, NMpcAJIaracMbiX B 7 K1acce:

1. Crapunnsle cucremsl 3anucu yncen. po6u B Basunone, Erunre, Pume, OTkpbITHE
JECATUYHBIX JIPOOEH.

2. CTapI/IHHLIe CHUCTCMBI MCP. I[CC}ITI/I‘{HBIC IlpO6I/I U MCTPUUCCKasA CUCTEMA MCP.



3. Beimaromuecs MaTeMaTUKH U WX BKJIAJ B pa3BuTHe HaykH. (JI. Maraunkwuii, JI. Ditnep.)

Tembl IPOEKTOB, NpeyIaraéMbIX B 8 Kiacce:

1.

[Ikona ITudaropa.

2. 3aposxaeHue anreOpbl B HeApax apuMeTHKH. Al-XO0pe3Mu.

3. Poxnenne OykBeHHoU cumBosmkn. [1.depma, @. Buer, P. [lexapr.

Tembl IpoeKTOB, NpearaeMbIx B 9 kiacce:

1. 3anmauga Jleonapmo [Muzanckoro (®uboHaudm) o kposukax, yncia @ubonayun. 3amaqa o
IaXMaTHOM JTOCKeE.

2. HcToku TeopuH BEpPOSITHOCTEH: CTpaxoBoe A€o, asapTHbIe urpbl. [1. depma u b.
[Tackans. A, bepuymau. A.H. Koimoropos.

3. Poub poccuiickux yueHbIX B pa3BuTuu maremaruku: JI. Ditep. H.W. JlobaueBckuid,
[1.JI.YeOpiuieB, C. KoBanesckas, A.H. Konmoropos.

4. Maremaruka B pazsutuu Poccuu: [letp I, mkona MareMaTH4ecKMX U HaBUTaLKUX HAYK,
pasButHe poccuiickoro dorta, A.H. KpsutoB. Kocmuueckas nporpamma u M.B.
Kennprm.

PACITIPEJAEJIEHUE YACOB 110 PA3JIEJAM KYPCA
7 KIIACC
Paznen| OcHOBHOE comep)kaHuUE IO TeMaMm| XapaKTepuCTHKa OCHOBHBIX BHIOB JCITEILHOCTH YIEeHUKA (Ha
bl YpOBHE YUEOHBIX JCHCTBHIA)
nporpa
MMBI

7 xknacc

I'naBa 1. BelpaxkeHmnsi, TOKIeCTBa,

YPaBHeHUs!

29 4.

Bripaxenus

[IpeoOpazoBanue BRIpaKEHHIA
KonTponsnas padora Nel

VYpaBHEHUA ¢ OJHON EPEMEHHOU

Cratuctuueckue
XapaKTePUCTUKU
Kontponbhas pabora Ne2

HaxoauTpk 3Ha4eHUS YHCIOBBIX BBIpa)KCHI/Iﬁ C IEPpEMEHHBIMU IIPU
YKa3aHHBIX 3HAYCHUAX IIEPEMECHHBIX. Hcnons3oBaTh 3HAKH .

BremonHsaTh mpocTeiimme mpeodpa3oBaHUs BEIpaKEHUN: IPUBOANUTH
NoA00HBIE CllaraeMble, PaCKpPBIBATh CKOOKM B CyMME WJIM PAa3HOCTH
BBIPKEHUU.

Pemats ypaBHeHHs Bua ax=b npu pa3nUyHbIX 3HAUYEHHUAX a U b, a
TaKXXe HECIIOKHbIE YPABHEHUS, CBOSIILINECS K HUM.

Hcnonp3oBaTh anmapar ypaBHEHHH 1J1s1 peLLICHNs] TEKCTOBBIX 3a1a4,
MHTEPIIPETUPOBATH pe3yibTat. Mcnonp30BaTh npocreimme
CTaTUCTUYECKUE XapaKTEPUCTUKHU (CpeaHee apupMeTHIECKOE,
pa3max, MoJla, MeliaHa) Ul aHaJIM3a psiia JaHHBIX B HECIIOXKHBIX
CUTYyalHUsAx

I'naBa 2. ®ynkuuu 16 4.

OyHKIMY U UX TpadHKH

Jluneitnast GpyHKUUSA

Brruucnsats 3HaueHus QyHKIHUHM, 3a1aHHON (YOPMYIIOH, COCTaBISATH
Tabmuubl 3HadeHuil Gpynkunu. [lo rpaduxy GyHKIUM HAXOOUTH
3HaYeHue QYHKINU 10 U3BECTHOMY 3HAUYCHHIO apryMeHTa U pelaTh
obpaTHyto 3a1a4y. CTpOUTh IrpaduKH NPSIMON MPOIMOPIHOHATBEHOCTH
Y JIMHEHHON (YHKIMH, OMCHIBATH CBOMCTBA 3TUX (YHKIHIA.




Kontponbhas pabora Ne3

[lonumars, Kak BiuseT 3HaK KodppunreHTa kna pacmonoxenne
KOOpJMHATHOH TITOCKOCTH rpaduku pyHkuun y=kx, rae k#0? Kak
3aBHCHUT OT 3HaueHHi kv b B3auMHOE pacnonokeHue rpadKoB ABYX
¢ynkunit Buna y=kx+b. MaTepnpernpoBaTh rpaduku peaabHBIX
3aBHCUMOCTEH, onmHuchiBaeMbIX (hopmynamu Bunay=kx, roek#0 u

y=kx+b

I'nasa 3. Ctenenn ¢ HATYpPaJbHBIM
nokasarejem

19 4.

Crermneun U ee CBOIiCTBa

OaHOWIEHBI
Kontponbhas padora N4

BpruncnaTs 3Ha4eHUs BBIPAXKEHUH BUJa a", rue a- MPOU3BOJIEHOE
YHCII0,N- HATYPaIbHOE YUCII0, YCTHO M MMMCBMEHHO, a TAKKE C
MIOMOIIBIO KaNbKyJIsiTopa. DopMynTupoBaTth, 3alMCHIBATH B
CHUMBOJINYECKOH (hopMe U 0OOCHOBBIBATH CBOWMCTBA CTEIIEHH C
HaTypaJbHBIM TIOKa3aTeneM. [[puMeHsITh CBOWMCTBA CTEIEeHH s
npeoOpazoBaHus BBIPAKEHUH. BEITONHATS YMHOKEHHE OHOWICHOB
Y BO3BE/ICHUE OJTHOWICHOB B cTerneHb. CTpouTh rpaduku GpyHKIuH
y=x’u y=x°. PemaTts rpaduueckue ypaBHeHusx =kx+h, x*=kx+b,
raek,b - HeKOTOpbIe Yuca.

I'maBa 4. MHOTo4J1eHbI

23 4.

CymMma # pa3HOCTh MHOTOUYJICHOB

[IpousBenenue MHOrouneHa u
OJHOWIEHA

Kontponbhas padora Ne5
IIpousBenenre MHOTOUJIEHOB

Kontponsuas padora Ne6

3anuchIBaTh MHOTOWIEH B CTAHIAPTHOM BH/IE, OTIPEAENIATH CTEIEHb
MHOTO4JIEHA. BBINIOJIHATD CII0’KEHUE U BBIYUTAHUE MHOIOUYJIEHOB,
YMHOKEHUE OTHOWIEHA HA MHOTOYJIEH, BBIIIOIHATh Pa3JIOKEHHE
MHOT'O4JIEHOB HA MHOYKHUTENH, HCIIONb3YsI BEBIHECEHUE MHOXKHTENS 32
CKOOKH 1 crioco0 TpynmupoBkH. [IpumMeHaTs AefcTBuS C
MHOTOYJIEHAMU TPU PEIIEHNH Pa3HOOOPa3HBIX 3a/1a4, B 4aCTHOCTH
IIPU PELIEHUH TEKCTOBBIX 3a7a4 C IOMOLIbI YPaBHEHUN

I'naBa 5. @opmyJibl COKPAIIEHHOTO
YMHOKEeHHU S

24 4,

KBagpat cymms! u kBagpat
pa3HoOCTH

PasHocTh KBaJIpaTOB.
Cymma u pa3HOCTh KyOOB
KonTponsnas padora Ne7

[IpeoOpazoBanue nembIx
BBIpaKCHHI

KonTponsnas padora Ne§

Jloka3pIBaTh CripaBeMINBOCTD (hOPMYIT COKPAIIEHHOTO0 YMHOKEHUS,
MIPUMEHSTH UX B IPe00pa30BaHNM IIETIBIX BRIPAKEHUH B
MHOTOYJIEHBI, a TAKKe JJIS PAa3NIOKEHHS] MHOTOYJICHOB Ha
MHOXHUTENH. VICIIONb30BaTh pa3nuyHbIE TPe0Opa30BaHUS IIETBIX
BEIpQXEHUU TIPH PEIIeHNH ypaBHEHH, JOKA3aTEIbCTBE TOXKIECTB, B
3a/1a4ax Ha JeTUMOCTh, B BBIUMCICHUH 3HAYSHUI HEKOTOPBIX
BEIPQXEHUU C TIOMOIIIBIO KaNbKYIISITOPa

T'maBa 6. CucreMbl JHHEHHBIX
YPaBHeHUil

16 ua.

Jluneiinbie ypaBHEHUS C IByMS
MIEPEMEHHBIMU U UX CUCTEMBI

Pemenne cucreM MMHEHHBIX
ypaBHEHUI

Onpenenste sBJISETCS JIM NIapa YUCEN PElIeHNeM JaHHOTO YPaBHEHHUS
¢ IByMsl epeMeHHbIME. HaxomuTh myTéM mepebopa 1emnble pereHns
JMHEHHOr0 ypaBHEHUs C ABYMS epeMeHHbIMH. CTpouTh rpaduk
ypaBHeHus ax+by=c, rnea#0 nim b#(). Pemate rpadudeckum
CII0COOOM CHCTEMBI JJMHEWHBIX YPaBHEHUH € IBYMsI IEPEMEHHBIMHU.
[TpumeHsTH Cr1oco0 MOACTAaHOBKH U CIIOCOO CIIOKEHHS IPU PEICHHN
CHCTEM JIMHEHHBIX ypaBHEHUH ¢ IByMs NepeMEeHHBIMU. Periats
TEKCTOBBIE 33/1a4H, HCIIOJIb3Ys B KAUeCTBE aJIreOpandecKoil Moienu
cucTeMy ypaBHeHHH. UHTeppeTupoBaTh pe3ynbTaT, MOTy4eHHBIH
IPU PeIIeHUH CHCTEMBI




Kontponbnas padora Ne9

Crermenn U ee CBOICTBA

Hrorossiil ypok

IHoBTOpenne 11 4.

[IpeoOpaszoBaHue BHIPAKEHUIA

DopMyIbI COKPAIIEHHOTO YMHOXCHHS

Cucrembl TMHEHHBIX YpaBHEHUI

Urorosas konTponbHas padora NelQ

BrimonusaTs npocreiimue npeodpa3oBaHysl BEIPaRKEHHIA: TPUBOJUTH
NoJO0OHBIE CllaraeMble, PaCKphIBaTh CKOOKH B CYMME MJIM Pa3HOCTH
BBIP@XKEHUIA. BBIUUCIIATH 3HAYEHUS BRIPAXKEHUI Bua a" , T1Ie a-
MIPOU3BOJIBHOE YHCIIO,N- HATypaIbHOE YUCIIO, YCTHO U MUCBMEHHO, a
TaK)Ke C MOMOIIBIO KaJIbKYIATOpa. JlOKa3bIBaTh CIIpaBelIMBOCTh
(hopMyI COKpaIEHHOTO YMHOKEHHS, IPUMEHSTh UX B
peo0pa30BaHUU 1IEBIX BHIPA)KEHUH B MHOTOWICHBI, & TAKXKE IS
Pa3IoKeHHss MHOTOWICHOB Ha MHOKUTENH. [I[puMeHsTh criocod
MIOZICTAHOBKHU U CITOCO0 CIOKEHUS TP PELICHUN CUCTEM JTMHEHHBIX
ypaBHEHUH C IByMs MepeMEHHBIMU

Tema, 0CHOBHOE
coJiep;KaHue Mo TeMam

Pab6o
yas
npor
pam
Ma

XapakTepucTHKA OCHOBHBIX BU/I0B AeSITEJIbHOCTH YYeHUKA (HA
YPOBHE Y4eOHBIX /1eiicTBUI)

T'1asa 1. HayaabHble

reoMeTpu4yecKue OOBACHATH, YTO TaKOE OTPE30K, JIy4, Yros, Kakue (QUrypbl Ha3bIBAIOTCS
cBe/JleHUS pPaBHBIMM, KaK CPaBHHUBAIOTCSA W U3MEPSIOTCA OTPE3KH M YIIIbl, 4TO TaKOe
rpaayc U IrpajycHas Mepa yria, Kakoi yroi Ha3bIBaeTCs NPSIMbIM, TYIIBIM,
1. Ilpamas u OCTpBIM, Pa3BEPHYTHIM, YTO TaKOE CEpeMHA OTpE3Ka U OHCCeKTpuca yria,
ompe3ok. JIyu u KaKMe YIVIBI Ha3bIBAIOTCA CMEXKHBIMM M KaKW€ BEPTUKAIbHBIMU;
yeon 10 (GopMynupoBaTh U 0OOCHOBBIBATh YTBEPXKAECHUS O CBOMCTBAX CMEKHBIX U
2. Cpasnenue BEPTUKAIbHBIX  YIJIOB; OOBACHATh, KakKue IMpsMbIE Ha3bIBAIOTCS
0mpe3Ko6 u y2nos NEepHIEHIUKYIAPHBIMY; (GOPMYIUPOBaTh U 0OOCHOBBIBATH YTBEPHKAECHUE O
3. Hzmepenue CBOMCTBE JIByX NPSAMBIX, MEPHEHIUKYISPHBIX K TPETbel; M300pakaTh U
Ompe3Kos. pacro3HaBaTh yKa3zaHHbIE IpocTelline (Urypel Ha depTeikax; peuarb

Hsmepenue yenos 3aJauy, CBSI3aHHbIE C ATUMU NPOCTEHIIUMH (PUTYypaMu

4. [lepnenouxynsapu
ble npamvle

OObsicHATh, Kakas (QuUrypa Ha3bIBa€TCS TPEYTOJBHUKOM, 4YTO TaKoe
BEPILIMHBI, CTOPOHBI, YIJIBI M MEPUMETP TPEYroJIbHHKA, KaKOU
TPEYroJIbHUK Ha3bIBA€TCs PaBHOOEIPEHHBIM U KaKOW pPaBHOCTOPOHHHM,
I'aasa IL. KaKue TPeyroJbHUKH Ha3bIBAIOTCS paBHBIMU; N300paXkaTh U PACHO3HABAThH
TpeyroibHUKH 17 Ha 4YepTekax TPEYroJbHUKM W MX 3JIEMEHThl; (opMyaupoBaTh u
JOKa3plBaTb TEOPEMBl O IMPU3HAKAX PAaBEHCTBA TPEYrOJIbHUKOB;
OOBSICHATD, UTO HA3bIBACTCS MEPIIEHANUKYIAIPOM, IPOBEIEHHBIM U3 JAHHOU
TOYKM K JAHHOW mpsAMOH; (GopMyaupoBaTh U JOKa3bIBaTb TEOPEMY O
NEePIEHIUKYIApPEe K TNPsAMOM; OOBACHATH, KaKHe OTPE3KH Ha3bIBAKOTCS
2.1 Ipusnaxu Me/naHoN, OMCCEKTpUCON U BEICOTOP'I TpeyrojibHUKa; (HOpMyIUpOBaTh U
pasencmea JIOKa3bIBaTh TEOPEMBI O CBOMCTBAaX pPABHOOEIPEHHOIO TPEYTOJIBbHUKA;
mpey2onbnuKos pemaTh 3a1a4H, CBA3AHHBIE C NPH3HAKAMH PaBEHCTBA TPEYTONLHHKOB M
CBOMCTBAaMM  PaBHOOEIPEHHOIO  TPEYTrOJbHUKA; dbopmynupoBath
1. Iepeviti, 6mopoi n oTpeieieHne OKPY>KHOCTH; OOBSICHSTD, YTO TaKO€ LIEHTP, pajnyc, Xop/a U

U mpemuii NPUIHAK
pasercmesa
Mpey2oibHUKO8
2. Meouanwi,
buccexmpucsl u

AUaMCTp OKPYXKHOCTH;, PCIIaThb HpOCTCf/'IHJHe 3aauu Ha IIOCTPOCHUC
(HOCTpOCHI/IC yria, paBHOTO HJAaHHOMY, IOCTPOCHUC 61/ICCCKTpI/ICLI yria,
MMOCTPOCHUC  NCPICHAUKYIIAPHBIX  MPAMBIX, TMOCTPOCHUC  CCPCIUHDBI
OTpe3Ka) u 0Oojee CIIOXKHEIC 3aauy, MHCIOJB3YIOIIUC YKA3aHHBIC
HpOCTefIIHI/Ie; COIIOCTAaBJIATDH HOHy‘ICHHBIﬁ pe3yiabTaT € YCJIOBUCM 3adavu,




8blCOMbl AQHATM3UPOBATH BO3MOKHBIC CITy4an
mpey2onbHuUKa
2.2.  Pewenue 3a0au
1. Pewenue 3a0au
Ha nocmpoenue
2. Pewenue 3a0au 5
Ha npumeHenue
NPU3HAKOB
pasencmea
Mpey2onNbHUKO8
DopMynHpoOBaTh OMNPECIICHUE IMapaUICIbHBIX TMPAMBIX; OOBICHITH C
MTOMOIIBI0 PUCYHKA, KaKUe YIJIbl, 00pa30BaHHBIC MPH MEPECEUCHUH JIBYX
MPSAMBIX ~ CEKYIIeW, Ha3bIBAIOTCS  HAKPECT  JISKAIUMH,  KaKHe
OJIHOCTOPOHHUMHU U KaKH€ COOTBETCTBEHHbIMH; (OPMYIUPOBATH H
I'aasa 111 JTOKa3bIBaTh TEOPEMBI, BBIPAXKAIOIIKME MPU3HAKU MapaieIbHOCTU JIBYX
IMapaiieabHble 13 |[OpsSIMBIX; OOBSACHATH, YTO TAaKOE aKCMOMBI I'€OMETPHUH U KaKHE aKCHOMBI
npsiMbie y)K€ HCIOJb30BANINCH paHee; (HOpMyIHpOBaTh aKCMOMY IapaljiesIbHbIX
OPSIMBIX U BBIBOJUTH CIEACTBUSA U3 He€; (HOpMyIHpoBaTh U JOKa3bIBAThH
TEOpPEMbl O CBOMCTBaX MapalielbHBIX MPSIMBIX, 0OpaTHbIE TeOopemMaMm O
OpU3HaKax MapajuleIbHOCTH, CBS3aHHBIX C HAKPECT JICXKAIIUMH,
COOTBETCTBEHHBIMU M OJHOCTOPOHHMMH YIJIaMH, B CBSI3U C O3TUM
OOBSACHATH, YTO TAKOE YCIIOBHUE M 3aKIIOYCHHE TEOPEMbI, Kakas Teopema
Ha3bIBaeTCsl 0OpaTHOM MO OTHOIIEHHUIO K JAaHHOW TeopeMme; OOBSACHATH, B
yéM  3aKloyaeTcs ~ METOJ  JIOKazarelbCTBa  OT  MPOTUBHOIO:
dbopMynupoBaTh M JOKa3blBaThb TEOpPEMbl 00 yriax € COOTBETCTBEHHO
napajuleTbHBIMH U TEPHeHIUKYISAPHBIMH  CTOPOHAMH;, IMPUBOJUTH
3.1 Hpusnaxu IpUMEphl UCTIOIB30BAHUS STOTO METOJIa; PEIIATh 337a4d HAa BBIYMCIICHHE,
napannenvuocmu JTOKAa3aTEeNbCTBO U MOCTPOCHHE, CBSI3aHHbBIE C MApAIJICIIbHBIMU MPSIMBIMU
npAMbIX
1. Ilpusnaxu
napanieirbHocmu npamvix| 1

08YX NPAMbIX
2. Axcuoma
napanienbHoCmu NPsAMbIX




3.2. Pewenue 3a0au

T'naBa IV.
CooTHOIIEHUS MEKITY
CTOPOHAMH H YIJIaMH

TPEeYrojbHUKA

18

DopMynHpOBaTh U JOKA3BIBATh TEOPEMY O CyMME YIJIOB TPEYrOJIbHUKA U]
e€ CIeNCTBUE O  BHEIIHEM yrje TPeyrojbHUKA, [POBOJUTH
KJIaCCH(PHUKAIIMIO TPEYroJIbHUKOB 1O  yriaaMm; (QopMylIupoBaTh H
JIOKa3bIBaTh TEOPEMY O COOTHOIICHHUSX MEXKIYy CTOpPOHAMHU M YIJIaMH
TpeyroJbHUKa (IIPsIMOE U OOpaTHOE YTBEPXKIACHUS) M CIEACTBUSA U3 HEE,
TEOpEMYy O HEPaBEHCTBE TPEYroJIbHUKA; (POPMYIHPOBATH U JI0KA3bIBATh
TEOPEMBI O CBOMCTBAX MPSIMOYTOJIbHBIX TPEYT'OJIbHUKOB (TIPSIMOYT OJIbHBIN
TPEYrodbHUK ¢ yriaoMm 30°, NpU3HAKK pPABEHCTBA MPSMOYTOJIBHBIX|
TPEYTOJILHUKORB); (POPMYIIMPOBATH ONPEICIICHUS PACCTOSHUS OT TOYKH JI0
IPSIMOM, PACCTOSHUS MEXIy NapaUIeIbHBIMH TPSIMBIMH; PElIaTh 3a1aun
Ha BBIYHCIICHUS, JOKA3aTelbCTBO M TOCTPOCHHE, CBSI3aHHBIE C
COOTHONIIEHUSIMA MEXKJIy CTOPOHAaMH M VyrjaMd Tpe YroJbHUKA ¥
pacCTOSTHUEM MEXAy TMapauIeTbHBIMUA MPSIMBIMUA, TPU HEOOXOJIUMOCTH
MPOBOJIUTH TI0 X0y PEIICHUS TOTIOTHUTEIIbHBIC
MOCTPOCHHS, COTIOCTABJIATH MOJIYYCHHBINH Pe3y/IbTaT C YCIOBUEM 3aJauH, B
3a/1layax Ha MOCTPOEHHUE HCCIeA0BaTh BO3MOXKHBIE CIydan

4.1 Coomnoutenusn
Mmexncoy
cmoponamu u
yanamu
mpeyzoibHUKa

1. Cymma yenos
mpey2obHUKa
2. Coomuowienus

MedHCOy CMOPoOHAMU U
yenamu mpey2oibHuKd

3. IpsimoyeonvHole
MpeyeoNbHUKU

12

4.2 Pewenue 3a0au
Ha nocmpoenue
1.Ilocmpoenue
mpey2oibHUKa no
mpem 271eMeHmam
2. Pewienue 3aoau

IToBTOpenue. Pemenue
3a1a4

1. Ilosmopenue no
meme
"Hauanvnole
2eomempuiecKue
ceederus"
2. Ilosmopenue no

10

CTposT TOTHYecKue e PacCyKICHUH.
[IpenBocxumaoT pe3yabTaT W YpOBEHb YCBOEHHS (Kakod Oyzer
pe3ynbTat?).

YMeIoT ciymaTh U CbIIAaTh APYT Apyra.
BbiiBurator ¥ 0OOCHOBBIBAIOT THMIIOTE3bI, MPEAJIAraloT CIOCOObI HUX
HPOBEPKH.
CraBsaT y4eOHYIO 3a/1auy Ha OCHOBE COOTHECEHUS TOTO, UYTO YK€ U3BECTHO
U YCBOEHO, U TOTO, YTO €I[€ HEU3BECTHO.
Pa3BuBalOT yMeHHE MHTETPUPOBATHCS B TPYIIY CBEPCTHUKOB U CTPOUTH




meme "lIpusnaku NPOAYKTUBHOE B3aUMOJICHCTBUE CO CBEPCTHUKAMU M B3POCIIBIMHU
pasercmsa CaMOCTOSITENIHHO CO3JIAIOT ANTOPUTMBI JICATEIBHOCTH TPH PEIICHUH
Mpey2obHUKOS. po6JIeM TBOPYECKOTO U MOUCKOBOTO XapaKTepa.
Pasnobeopennuii
mpey2onbHuK" [ToHMMalOT BO3MOKHOCTD Pa3IMYHBIX TOUEK 3PEHHUs, HE COBMAJAIOIIUX C
3. Ilosmopenue no COOCTBEHHO.
meme OCO3HAaHHO W TPOM3BOJBHO CTPOSIT PEUYECBBIC BHICKA3bIBAHUS B YCTHOW W
"llapannenvHole MUCBMEHHOU (hopMme.
npsmole" Cnu4aroT crmoco0 u pe3yiabTaT CBOMX JCHCTBUN C 3aJIaHHBIM JTAJIOHOM,
4. Ilosmopenue no 00HApYXUBAIOT OTKIOHEHHS U OTJIMYHS OT ITAJIOHA.
meme YMEIT ¢ TOMOIIBIO BOIIPOCOB JIOOBIBATH HEJOCTAIONIYIO HH(OPMAIIHIO.
"Coomnowenus Breioupator Hambosnee d¢d(GeKTUBHBIE CIOCOOBI pEIICHHS 3aJaddl B
mednHcoy 3aBHCHMOCTH OT KOHKPETHBIX YCIIOBHI.
CMOpOHaMU U BHOCST KOPPEKTUBBI U JOMOJHEHUS B CIIOCOO CBOMX JICHCTBHIA B Cllydae
yenamu PacX0OXKACHUS ITAIOHA, PEaIbHOTO JIECHCTBHS U €TO MPOIYKTA.
MpeyeoNbHUKA [IposIBISIOT TOTOBHOCTH aJ€KBAaTHO pearupoBaTh Ha HYXKIBl JIPYTHX,
5. ITloemopenue no OKa3bIBATh TIOMOIIh M AMOIIHOHAIBHYIO MOIIEPIKKY ITAPTHEPAM.
meme "3aoauu na Oco3HaHHO ¥ TPOU3BOJBHO CTPOST pEUYEBbIE BHICKA3bIBAaHUSA B
nocmpoetue” MUCHbMEHHOU popme.
OCO03HaKT Ka4eCTBO U YPOBEHb YCBOCHMUS.
[IpuaepkUBarOTCS MOPATBHO-3TUYCCKUX M TICUXOJOTHICCKUX MPUHITUTIOB,
OOIIIEHHS ¥ COTPYAHUYECTBA.
UTOro 68 yacos
8 KVIACC

I'naBa 1. PaninonanbHbie 1podu 29 4.

PanmonansHBIC IpOOK M X CBOWCTBA
Cymma u pa3HOCTh Ipobei
Kontponsuas pabora Nel
[IpousBeneHme u 9acTHOE IPOOCH

KonTtponwsaas padora Ne2

DopMynUpOBaTh OCHOBHOE CBOMCTBO
paIroHaNBHON IPOOH U IPUMEHSTH €ro s
npeoOpazoBaHus qpoodeii. BITOMHITH
CIIOKEeHU e, BRIYNTAHNE, YMHOXEHHE U
JIeIEHUE paIrMoHaIbHBIX APO0eH, a TakKe
BO3BEZIeHHE APOOH B CTelleHb. BBITOTHATE
pasIYHBIe TPe00Pa30BaHUS PAITHOHAITBHBIX
BBIPAKEHHIA, zxoxassmaib TOXXJecTBa. 3HATD

cBoiicTBa QyHKIMH Y= ¥, Tek#0, 1 yMeTb
crpouts €€ rpaduk. Vcronap3oBats
KOMIIBIOTEP JUTSl MICCIICTOBAHUS MOIOKCHHUS
rpaduka B KOOpAWHATHOH IUIOCKOCTH B
3aBUCHUMOCTH OT K

I'napa 2. KBagpatablie kopHu 25 4.

JleicTBUTEIbHEIC YKCIIa

Apudmernyecknii KBaJPaTHBIN KOPEHb
CBoiicTBa apu(METHUECKOTr0 KBaIPaTHOTO KOPHS
Kontponbhas padora Ne3

[IpumMeHneHue CBONCTB aprU(METHUECKOTO KBaIPaTHOTO
KOpHS

Kontponbhas padora Ned

[IpuBOnUTH PUMeEPHI PALIMOHANBHBIX U
UppauroHaNbHbIX yncen. HaxoauTs 3HaueHus
apu(pMEeTHIeCKUX KBaIpaTHBIX KOPHEH,
UCIIONIB3YSI IPU HEOOXOANMOCTH KaJlbKYJISITOP.
Jloka3pIBaTh TEOPEMBI O KOPHE U3

(-2
TIPOM3BEIEHHS M IPOOH, TOXKIECTBO * = = [a,
IPUMEHATH UX B IPe00pa3oBaHMUIX
BbIpaskeHHH. OcBOOOKIATHCS OT

HUPPALMOHAJIIBHOCTHU B 3HAMCHATCIIAX z[p06e171
a a

Buga¥? VEIVE BRLIHOCHTH MHOKUTEND 34 3HAK
KOPHS U BHIHOCHTH MHOYKHTEJb T10]] 3HAK




KopHs. Viconb3oBaTh KBagpaTHBIC KOPHH IS
BBIPKEHHS NIEPEMEHHBIX U3 TEOMETPHYECKIX
u ¢pusnueckux Gopmyn. CTpouTts rpagux

f
dynxium y="* u unmocTpuposaTh Ha
rpaduke e€ cBoiicTBa

I'nasa 3. KBagpatHble ypaBHeHus 25 4.

KBaapaTHoe ypaBHEHHE U €r0 KOPHU
Kontponbhas pabora Ne5
JpobOHble panioHaNbHbIE YpaBHEHHUSI

KonTtponbhas padora Ne6

Pemates kBagpatHble ypaBHeHus. Haxoguts
noA0OpPOM KOPHU KBaJpaTHOTO ypaBHEHMUS,
UCIoab3ysa TeopeMy Buera. MccnenoBath
KBaJIpaTHbIE ypaBHEHUS 110 AUCKPUMHUHAHTY U
ko3 durmenram. Pemare 1poOHbBIE
pauroHanbHbIE YPAaBHEHUS, CBOJS PELICHUE
TaKUX YPABHEHUH C IOCIENYIOIINM
HCKJIFOUEHUEM IIOCTOPOHHUX KOpHEH. Pemats
TEKCTOBBIE 33]1a4U, UCIIOJIb3Ysl KBAJPATHBIE U
JpoOHbIE ypaBHEHUS

I'naBa 4. HepaBenctBa 28 .

HucnoBble HEPABEHCTBA U UX CBOMCTBA
KontponbsHas padora Ne7
HepaBeHcTBa ¢ 01HON IEPEMEHHOM U UX CUCTEMBI

Kontponbhas padora Ne§

DopMyIIMpOBaTh U JOKA3bIBATH CBOMCTBA
YUCIIOBBIX HEpaBEHCTB. Mcronp30B8aTh
arapaT HEpaBEHCTB [UIsl OLEHKU
MOTPEUTHOCTH ¥ TOYHOCTH TPUOITHIKEHUS.
Haxomutsb nepecedenus 1 o0beTMHEHUE
MHO>XECTB, B YaCTHOCTH YHCJIOBBIX
MPOMEXKYTKOB. Peliath JIMHENHbIE
HepaBeHCTBA. PelaTh CUCTEMBI IMHEUHBIX
HEPABEHCTB, B TOM YHUCJIE TAKUX, KOTOPBIE
3aIMCaHbl B BUJIE JBOWHBIX HEPABEHCTB

I'1aBa 5. Ctenenp ¢ eJbIM IMOKa3aTeJaeM. JJIEeMEHThI
craTucTuku 16 4.

Crenens ¢ HEIbIM ITOKa3aTelIeM U €€ CBOMCTBA
KonTtponwsaas padora Ne9

DIIeMEHTHI CTATHCTUKH

3HaTh OIpeneIeHNe M CBOMCTBA CTEIICHH C
LIEJIBIM TTOKazaTeneM. [IpuMeHaTs cBoiicTBa
CTEIEHU C IETBIM ITOKa3aTelIeM ITPH
BBITIOJTHEHU Y BBEIYHCIICHUH U TIpeoOpa3oBaHUM
BbIpaxkeHui. Vconb30BaTh 3aMCh YnCel B
CTaHIAPTHOM BUIE IIS BEIPAKCHUS U
COITOCTAaBJICHUS Pa3MepoOB 0OBEKTOB,
JUTATEIIEHOCTH IMTPOIIECCOB B OKPYKAOIIEM
MHpE.

IIpuBoauTH IpUMEPHI PENPE3CHTATUBHON U
Hepenpe3eHTaTUBHOM BEIOOpKH. VI3BIIEeKaTh
nH(OPMAITHIO U3 TaOJIHIl YacTOT U
OpPTraHU30BLIBATH HH(POPMAITHIO B BUAE TAOIHII
4acTOT, CTPOMTh UHTEPBAJIBHBIH PsILI.
Hcnonp30BaTh HarIsiAHOE IPECTABICHUE
CTaTUCTUYECKOH HH(OPMALIUH B BUAE
CTONIOYATHIX U KPYTOBBIX AUATPaMM,
MOJIUTOHOB, THCTOTPAMM




Hrorossiil ypok

IHoBTOpenne 14 4. BrimonusaTs paznuuHbie IpeoOpa3oBaHus
[IpousBenenne u yactHoOE Ipodeit
CBoiicTBa aprH(PMETHUECKOT0 KBaIPaTHOTO KOPHSI MppallnOHAIEHOCTH B SHAMCHATCILIX Apobeit
[IpumeneHue CBONCTB apru(METHUECKOTO KBaIPaTHOTO KOPHS BugaY? VELVe  BLIHOCHTH MHOXHTEIb 32 3HAK
JpobOHble panioHaNbHbIE YpaBHEHHUSI
HepaseHcTBa ¢ 01HOM IEPEMEHHOM U UX CUCTEMBI MJLTIOCTPUPOBATh Ha TpaduKe eé CBOMCTBA.
Crenens ¢ LenbIM IOKa3aTeneM U €€ cBoiicTBa

Hrorosas koHTpobHAs paboTa

PalMOHAJIBHBIX BI:Ipa)KeHHﬁ, JOKa3bIBaATh
TOXICCTBA. OCBO60)KIL3TI)C$I oT

KOPHSI U BBIHOCUTb MHOXHTENb I10J] 3HAK
e
kopHs. CTpouTh rpaduK GyHKIMH y=" "~ 1
PemaTe nuHeliHble HepaBeHCTBA. PemaTts
CUCTEMBI JIMHENHBIX HEPABEHCTB, B TOM YHUCIIE
TaKUX, KOTOPBIE 3aIIMCaHbl B BUJIC ABOWHBIX
HEepaBeHCTB. IIpuMeHsITh CBOKCTBA CTEIIEHU C
LIEJIBIM ITOKA3aTeIEM IIPU BBIITOJIHEHUH
BBIYUCIICHUH B IPe00pa30BaHUI BBIPAKEHHIA.

Tema

Padouasn
nporpaMmmaj

XapakTepucTHKA OCHOBHBIX BU/I0B AeSITEJIbHOCTH YYeHUKA (HA
YPOBHE Y4eOHBIX /IeiicTBHI)

T'naBa V.
YeTbIpexyrojabHUKH
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1.1 MuocoyeonvHuxu.
Ilapannenoepamm u
mpaneyus

1.2 [IpamoyzonbHux,
pomb, keaopam

OOBSCHATH, YTO TaKOE JIOMaHAas, MHOTOYT'OJbHUK, €r0 BEPIIUHBI,
CMEXHBIC CTOPOHBI, JUArOHAIH, H300paKaTh W PaCHO3HABATH
MHOTOYI'OJIbHUKH Ha dYepTekaxX; IOKa3bIBaTh 3JIEMEHTHI MHOTO
YrOJIbHWKA, €r0  BHYTPEHHIOI W  BHEIIHIOW  001acTu;
(GopMyTUpOBaTh  ONpEACTCHUE BBIMTYKIOTO MHOTOYTOJIbHHKA,;
n300pakaTh W PACIO3HABATh  BBINYKJIBIE W HEBBITYKJIBIC
MHOTOYT'OJIbHUKH; (POPMYITHPOBATH U JIOKA3BIBATH YTBEPKICHUS O
CyMME€ YTJIOB BBIITYKJIOTO MHOTOYTOJIbHHKA H CyMME €TI0 BHEITHHX
YIJI0B; OOBSCHSTH, KAKUE CTOPOHBI (BEPIINHBI) YETHIPEXYTOJIbHUKA
HA3bIBAIOTCS MPOTUBOIOIOKHBIMU; (HOPMYIUPOBATH OMPEENICHUS
napajuiesorpaMmma, Tpareinnu, paBHOOSAPEHHOW U MPSIMOYTOJIbHOM|
Tpanenui, TpsAMOYroJIbHHKa, pomOa, KBajpara, H300pakaTb U
pacmo3HaBaTh 3TH  YETHIPEXYrOJbHUKH;, (OPMYIUPOBATH U
JOKa3bIBaTh YTBEPKACHUS 00 UX CBOMCTBAxX W MpU3HAKaX; pPelaTh
3a/1auM Ha BBIYMCIICHUE, TOKA3aTENbCTBO U IOCTPOCHUE, CBSI3aHHBIC
C OTUMHU BHJAaMHU YETHIPEXYTOJBHUKOB; OOBSACHATH, KaKHE IBE
TOYKM HA3bIBAIOTCS CHUMMETPUYHBIMU OTHOCUTENIBHO MpPSIMOMN
(Touku), B KakoMm ciydae (uUrypa Has3bIBaeTCd CHUMMETPUYHOMN
OTHOCHTEIILHO TMPsAMON (TOYKM) HM 4YTO Takoe OcCh (IIEHTP)
CUMMETpUU (QUTyphl; TPUBOIUTH MpUMEpPhl GUTYp, 00JIagarommx
0CeBOM (LIEHTPATBHOW) CUMMETPUEH, a TaKKe MPUMEPHI OCEBOH U
HEHTPaJIbHOW CUMMETPUN B OKPYKaroIIel HaC 0OCTaHOBKE

T'nasa VI. ILnomanp

14

2.1 ITnowaow
MHO20Y20NbHUKA

2.2. Teopema Ilughacopa

OObBsCHATh,  KaK  IPOM3BOJAUTCS  H3MEPEHHE  IUIOLIaJeH
MHOIOYIOJIbHUKOB,  KakHM€  MHOTOYTOJIbHMKHA  Ha3bIBAKOTCS
PABHOBEIMKMMHU M KaKHe PaBHOCOCTAaBJICHHBIMH; (OPMYIUpPOBATH
OCHOBHbBIE CBOMCTBa IUIOIAAEH M BBIBOJUTH C HX IOMOIIBIO
dopmynbl  momaAed  MPAMOYrOJIbHUKA, — Iapajulenorpamma,
TPEYroJIbHUKa, Tpaneuu; GopMyaIupoBaTh U JOKa3bIBaTh TEOPEMY)
00 OTHOIIEHUM IUIOIIAAEH TPEYTrOJIbHUKOB, UMEIOLIUX 110 PAaBHOMY
yriy; (QopMynupoBaTh U Jl0Ka3plBaTh TeopeMy lludaropa wu
oOpatHyto eif; BbeIBOAMTH (opmyny [epoHa mng miomagu
TPEYrOJIbHUKA; PELIaTh 3a/1a4l Ha BBIYHUCICHUE U JJOKA3aTEJIbCTBO,
CBsi3aHHBIE ¢ (popMynamu ruiomanei u teopemoii Iudaropa




T'raBa VII. [Tono0OHBIe

OOBACHATD IIOHATHE IIPONOPLUOHAIBHOCTH OTPE3KOB;
dopMynupoBaTh OMpEAeNeHUuss MOJOOHBIX TpPEYrOJbHHUKOB H
Kod(duImeHTa noao0us; (GOpMyIUpPOBATh U IOKA3bIBATh TEOPEMBI:
00 OTHOULICHNH TUIOIA/IeH MOAOOHBIX TPEYTOIBHUKOB, O TIPU3HAKAX
noJO0UST TPEYroJbHUKOB, O CpEeAHEH JHMHUU TPEYrojbHUKA, O
IepeceuyeHN MeEIMaH TPEYrojbHUKa, O MPONOPIHOHAIBHBIX|
OTpe3Kax B MPSMOYTOJIBHOM TPEYrOJbHUKE; OOBACHATH, YTO TAKOE
METOJ] IOJO0MS B 3a/1a4ax Ha MOCTPOSHHE, W TPUBOIUTH MPUMEPHI
NPUMEHEHHS 3TOTO METOJIa; OOBACHATH, KAaK MOYKHO HCIIOJIb30BATh
CBOWCTBA MOJOOHBIX TPEYrOJHLHUKOB B M3MEPUTENBHBIX paboTax Ha
MECTHOCTH; OOBSACHATh, KaK BBECTH MOHITHE MOA00US JUIs
NPOM3BOJIBHBIX  (Guryp;  (QOpMyIupoBaTh  ONpEACICHUE |
WITIOCTPUPOBATh MOHITHSI CHHYCA, KOCHHYCAa M TaHTE€HCAa OCTPOTO
yriia TpsSMOYrOJBHOTO TPEYroJbHUKA, BBIBOJUTH OCHOBHOE
TPUTOHOMETPHUYECKOE TOXKJIECTBO M 3HAYCHHS CHHYCa, KOCHHYCA H
tanreHca s yrioB 30°, 45° 60°; pemarh 3ama4u, CBSI3aHHBIC C
nono0MeM  TPEYroJbHHMKOB, JUIS  BBIYMCICHHS  3HAUYCHHH

TPUTOHOMETPUUECKUX (YHKIUH HCIOJIb30BATh KOMIIbIOTEPHBIE
IPOTrpaMMBbI

20
TPEYrojbHUKH
3.1 Ipusnaxu nooobus 8
3.2. Ilpumenenue noooous 12
I'nasa VIII.
16
OxkpyxHOCTH

HccnenoBaTh B3aMMHOE PACTONOKEHUE TPSIMOM W OKPYKHOCTH;
dbopMynupoBaTh OINpeAeieHHe KacaTelbHOM K OKpPYXHOCTH;
dbopMyIHpOBaTh U JOKA3bIBATh TEOPEMBI: O CBOMCTBE KacaTeIbHOM,
0 TIpHU3HAKe KacaTeJbHOM, 00  OTpe3Kax  KacaTelIbHBIX,
OpOBEAEHHBIX M3 OJHOM TOYKH; (QOPMYIMPOBATH MOHSTHUS
HEHTPaJbHOTO yIila M TPAAyCHOM Mepbl IYI'M OKPYKHOCTH;
dbopMynupoBaTh U JI0Ka3bIBaTh TEOPEMBI: O BIIMCAHHOM YIJE, O
IIPOU3BEIEHUN OTPE3KOB IMEpPeceKarouxcsl Xopa; GopmMynnpoBaTh
U JI0Ka3bIBaTh TEOPEMBI, CBSI3aHHBIE C 3aMeYaTeIbHBIMU TOUYKAMH
TpeyrojbHUKa: O OHCCeKTpuce yria U, KakK CIEJCTBUE, O
NepecedyeHn  OUCCEeKTPUC  TPEYroJibHHKA; O  CepeAMHHOM
NEPICHIUKYIsApe K OTPEe3Ky M, Kak CIEACTBHE, O IMepeceueHuu
CEpEeIMHHBIX NEPIEHIUKYIIPOB K CTOPOHAM TPEYroJbHUKA; O
NEPEeCeYeHUH BBICOT TPEYroJibHUKA; (OPMYIUPOBATH ONpPEACTICHUS
OKPY)KHOCTEH, BIIMCAHHOW B MHOTOYTOJbHUK U ONMUCAHHOW OKOJIO




4.1 Kacamenvnas.

MHOTOYIOJIbHUKA; (OpMYTHpOBaTH M JOKA3bIBaTh TEOPEMBI: 00
OKPY)KHOCTH, BIIMCAHHOH B TPEYrojbHUK;, 00 OKpYXHOCTH,
OIIMCAHHOM OKOJIO TPEYrOJIbHHKA; O CBOMCTBE CTOPOH OIMCAHHOIO
YETBIPEXYIOJIBHUKA; O CBOWCTBE YIVIOB BIMCAaHHOIO YETHIPEX
YIOJBHUKA; pellaTh 3aJa4d Ha BBIYMCICHHE, JI0KA3aTEIbCTBO U

IIOCTPOCHUE, CBSI3aHHBIE C OKPYXHOCTBIO, BIIMCaHHBIMU M
ONIMCAaHHBIMM  TPEYIOJBbHUKAMH M YETBIPEXYTOJIbHUKAMM;
UCCIIEI0BATh CBOWiCTBa  KOH(UTyparuii, CBS3aHHBIX  C

OKPYXHOCTBIO, C IOMOIIBIO KOMIIBIOTCPHBIX ITPOrpamMm

Llenmpanvnvie u 10
8NUCAHHbLE Y2Ilbl
4.2 Bnucannas u 5
ONUCAHHASL OKPYIHCHOCMb
CTpoSIT JIOTUYECKUE LETU PACCYKICHUM.
[TpenBocxumialoT pe3ynbTaT U YpPOBEHb YCBOEHHUS (Kakoil Oyner
pe3ynbTaT?).
YMEIOT ClTylaTth U CHBIIATh APYT Apyra.
BoiaBurator u 0600CHOBBIBAIOT TUIIOTE3bI, MIPEAIAraloT CIOCOOBI UX
IToBTOpenue. Pemenne
sanad MPOBEPKHU.
o CraBsr yuyeOHYIO 3a/lady Ha OCHOBE COOTHECEHHS TOTO, YTO YyXkKe
U3BECTHO U YCBOEHO, M TOTO, YTO €I11€ HEU3BECTHO.
1. Iloémopenue no
e Pa3BuBaOT yMeHHE HHTETPUPOBATHCS B TPYIIY CBEPCTHUKOB H
- CTPOUTH MPOIYKTUBHOE B3aUMOJEWUCTBUE CO CBEPCTHHKAMHU U
«Yemwipéxyzonvru
., B3pPOCIIBIMU
' CaMOCTOATENbHO  CO3JAIOT  ANTOPUTMBI  JICATEIBHOCTH  TpU
2. Ilosmopenue no
pelIeHny IpoodeM TBOPUYECKOTO U IOUCKOBOTO XapakTepa.
meme «lLnowaowy. 2

3. Ilosmopenue no
meme «Ilooobue
Mpey2oIbHUKOS.
OxpysrcHocmovy.

4. [Iloemopenue no
meme «Ilooobue
Mpey2oIbHUKOS.
OKpyorcHocmb .

[ToHuMarOT  BO3MOXHOCTb
COBIAJAIOIIUX C COOCTBEHHOH.
OCO3HaHHO M MPOU3BOJILHO CTPOSIT pEYEBbIE BBICKA3BIBAaHHS B
YCTHOM U MMCbMEHHOH Gopme.

Canuaror cnoco® M pe3ynbTaT CBOUX JEHCTBUH C 3aJaHHBIM
9TaJIOHOM, OOHAPYKUBAIOT OTKJIOHEHHS U OTJIMYMS OT JTaJIOHA.
YMET ¢ TOMOIIBI0 BOIPOCOB J0OBIBaTh  HEJOCTAIOIIYIO
UH(POPMALIHIO.

Bribuparor Hanbonee >pQpeKTUBHbIE COCOOB! PEIIeHUs 3a/1a4l B
3aBHCHUMOCTHU OT KOHKPETHBIX YCIIOBUI.

BHOCAT KOppPEKTHUBBI U JIOTIOJIHEHHUS B CIOCOO CBOMX JEHCTBUI B
cllyya€ pacXOXKICHUS HSTaJOHA, PEAITbHOro JCHCTBUSL U  €ro

Pa3IMUHbIX  TOYCK  3pPCHUA, HC




IPOJYKTA.

Hroro 68 yacos
9 KVIACC
I'naBa 1. KBagpatuunas ¢pynkuus 224. BoruncnsaTs 3HaueHUS PyHKIMH, 3aJaHHOH
(dhopMmyIIoH, a TaKKe ABYMS M TPeMs
@OyHKINU U UX CBONCTBA ¢dopmynamu. ONHMCHIBATH CBOMCTBA (QYHKIHHA

Ha OCHOBE MX I'paMuecKoro npeacTaBiIeHusl.

KBanpathblii Tpéxien UHTepripernpoBath rpaduku pearbHbIX

KonTponbHas pabora Nel 3aBucUMOCTeH. II0Ka3bIBaTh CXEMAaTUYECKH
MIOJIOKEHHUE Ha KOOPIMHATHOMN IIOCKOCTH
Ksanpatuunas gpyHknus u e€ rpaduk rpadukoB dhyHKImiAy=aX?, y=ax>+n, y=a(x-

m)?. CtpouTs rpaduk GyHKIMH y=ax*+bX-+C,
YMETh YKa3bIBaTh KOOPJAWHATBI BEPIINHBI
KonTponpsnas padora Ne2 napaboJbl, €€ 0OCb CHMMETPHH, HallpaBICHUE
BETBEH MMapadoIIbL.

Crenennas pynkiusa. Kopenb n-it crenenn

N3ob6paxath cxemMaTn4aecku rpaduk
¢GyHKIHH y=X"C YETHBIM U HEYETHBIM N.

ar 4
o ! 1
[ToHUMATH CMBICIT 3aNUCell BUIA © a N 4y

T.1., TI€ @ — HEKOTopoe uncio. Merb
MpEeACTaBICHUE O HAXOXKIEHUU KOpHEHN N-it
CTEIEHU C MIOMOILBIO KAJIbKYJIATOPA

I'naBa 2. YpaBHeHHs M HEPaBEeHCTBA C OJIHOM mepeMeHHol | PemaTte ypaBHEHMs TpETbel U 4ETBEPTON
14 CTEIEeHH C TIOMOIIBIO PA3JIOKEHUS Ha
. MHOKUTENH ¥ BBEIEHUS BCTIOMOTATEbHBIX

IIEPEMEHHEBIX, B YaCTHOCTHU pE€IIATh

YpaBHEHHs! ¢ OXHOI IepeMEHHOH OMKBaJpaTHBIE ypaBHEHHs. Pemats 1podHbIe

Hepasencrsa ¢ o1HOM IIepeMEHHOM palOHAIBHBIC yPABHCHUA, CBOJA HX K
LIeNbIM yPaBHEHHUSAM C MOCIEAYOIIEeH
KonTtponrsHas padboTa Ne3 IIPOBEPKOiT KOPHEA.

Pemats HepaBeHCTBa BTOPOM CTEIEHH,
WCTIOJB3YS rpadruecKue MpecTaBIeHuUs.
Hcnonp30BaTh METO HHTEPBAIIOB IS
pEeIIeHus] HECTIOKHBIX PaIlHOHATBHBIX

HEpPaBEHCTB
I'naBa 3. YpaBHeHus1 M1 HEPaBEHCTBA € ABYMS Crtpouts rpaduky ypaBHEHHUH ¢ IByMs
nepeMeHHbIMH 17 4. MIEpEMEHHBIMU B IPOCTEHINNX CITydasX,

Korza rpaMKoM SIBIISIETCS psiMast,

VYpaBHEHUS ¢ ABYMS IEPEMEHHBIMH U UX CUCTEMBI napa0ona, runep0oya, OKpyKHOCTb.

Hcnonp30BaTh uX Ajs rpaduuecKoro
PELLIEeHUs CUCTEM YPaBHEHHUH € ABYMS
NepeMEHHBIMH.

HepaBeHCTBa C ABYMs NICPEMCHHBIMU U UX CUCTCMbIL

Kontponbhas padora Ne4d

Pematek crmocoOoM MOACTAaHOBKH CHCTEMBI
JBYX YpaBHEHUH C JBYMS IEPEMEHHBIMU, B
KOTOPBIX OTHO ypaBHEHHE MEPBO CTEIEHH,
a Ipyroe — BTOPOH CTEMEHH.

Pemate TeKCTOBEIE 3ala4u, UCIOJIb3Yys B




Ka4yecTBe aNre0pandeckoi MoAeIl CUCTEMY
YPaBHEHUI BTOPOU CTEIIEHU C ABYMs
MIEPEMEHHBIMHU; PELIATH COCTABICHHYIO
CUCTEMY, HHTEPIPETUPOBATH PE3YyIbTAT

I'naBa 4. ApudgMeTnyeckas M reoMeTpuYecKass MPOrpPeccun
15 4.

Apudmerndeckas mporpeccus
Kontponbhas pabora Ne5
I'eomerpuueckas nporpeccus

Kontponbhas padora Ne6

[TpuMeHATH UHIIEKCHBIE 0003HAYCHUS IS
YIEHOB IociiefoBaTensHocTell. [IpuBoauTs
IIPUMEPHI 3aJIaHUS IIOCIIEN0BATEIbHOCTEN
(dbopmymoii N-ro wieHa U PeKyppeHTHOH
hopmyIoi.

BeiBoauTh GopMynbl N-TO 4lieHa
apu(METHIECKON MPOrPECCHH U
reOMETPUYECKON IPOrPECCUU, CYMMBI
NIEPBBIN N YICHOB apru(MeTHIECKOH 1
reOMETPUYECKON MPOrpeccHil, pemarb
3aJ]au¥ C MCIIOJIb30BaHUEM ITHX (DOPMYIL.
Jloka3pIBaTh XapaKTEPUCTUYECKOE CBOKMCTBO
apu(PMETHIECKON ¥ reOMETPUYECKON
IIPOrPECCUH.

PemaTe 3a1auu Ha CJI0KHBIE POLIEHTHI,
WCTIOJB3YA MPH HEOOXOAUMOCTH
KQJIBKYJISITOP

I'naBa 5. DeMeHTHI KOMOMHATOPUKH U TEOPUHU
BeposiTHOCTH 13 u.

OneMeHTHl KOMOWHATOPHUKH
HauanbHbie cBeieHUS U3 TEOPUU BEPOSATHOCTEN

Kontponrsuas pabora Ne7

BreimonHUTH Iepedop Bcex BO3MOXKHBIX
BapUAHTOB JIJIs mepecyéra 00bEKTOB U
KoMOmHaIui. [ [puMeHITh mpaBUITO
KOMOWHATOPHOT'O YMHO)KECHUS.

PacmoznaBaTh 3a1aun Ha BEIYMCIIEHHUE YHCIIA
MepECTaHOBOK, pa3MEIIEHNH, COYETaHUN U
MPUMEHSTH COOTBETCTBYIOIINE (hOPMYJIBL.

BerancnsaTs 9acTOTy CIIy4aifHOTO COOBITHSL.
OneHuBaTh BEPOSITHOCTh CIIy4aiiHOTO
COOBITHSI C TIOMOILBIO YaCTOTHI,
YCTAaHOBJIEHHOH ONBITHBIM IyTéM. Haxonuts
BEPOSITHOCTh CIIy4allHOrO COOBITHS Ha
OCHOBE KJIACCHYECKOI0 OIPEAETICHUS
BeposiTHOCTH. [IpuBOIUTH IpUMEpPHI
JOCTOBEPHBIX U HEBO3MOXKHBIX COOBITUN

IMoBTOpenue 21 u.
KBanpatHelil TpéxuieH
Crenennas pynkus. KopeHs N-i crenmenn
HepaBeHcTBa ¢ 0IHOM IEpEMEHHOM

ypaBHeHI/IH C ABYMs ICPEMCHHBIMU U UX CUCTEMbI

Hepasencrsa ¢ 1ByMsi IEpeMEHHBIMH U UX CUCTEMBI
Apudmerndeckast mporpeccust

I'eomerpuueckast nporpeccus

OneMeHTHl KOMOMHATOPUKHU

HayanbHble cBeieHUS U3 TEOPUN BEPOSITHOCTEN

Hrorosas KOHTPOJIbHAA pa60Ta

OnuceiBaTh CBOWCTBA (YHKIIUNA HA OCHOBE
uX rpauyecKoro npeacTaBIeHusl.
HHTepripeTupoBaTh rpauKy peabHbIX
3aBUcHMOCTeN. [1oka3bIBaTh CXEMaTHYECKH
MOJIOXKEHNE HAa KOOPAMHATHON IIOCKOCTH
rpaduxos GpyHKuMity=ax?, y=ax>+n, y=a(x-
m)?. CtpouTts rpaduk GyHKIMH y=ax*+bx+C,
YMETh YKa3bIBaTh KOOPAMHATHI BEPILIUHBI
napabosel, €€ OCb CHMMETPHH, HallpaBJICHUE
BeTBel nmapabonsl. Pemats HepaBeHCTBa
BTOPOH CTENEeHH, UCIONb3Ysl rpadudecKue
npeacTasieHus. Vcrone30BaTh METO]
WHTEPBAJIOB Ul PELICHNUS HECIOKHBIX
paloHaNbHBIX HEpaBeHCTB. Mcronp30BaTh
uX 15 Tpa)uIecKoro peleHust CUCTEM
YpaBHEHUH C IByMs [I€PEMEHHBIMH.




IloaroroBka k 9K3aMCHY

PemaTth crmocoOoM MOACTaHOBKH CHCTEMBI
JBYX YpaBHEHHUH C JBYMSI IEPEMEHHBIMH, B
KOTOPBIX OHO ypaBHEHUE MEPBOi CTEIEHH,
a pyroe — BTOPOH CTEMEHHU.

PemaTe TexcToBBIE 3a4a41, UCIIOIL3YS B
Ka4yecTBe aNre0panvdeckKoi MoJeIH CUCTEMY
YPaBHEHUI BTOPOU CTEIIEHHU C JBYMS
[IEPEMEHHBIMHU; PELIATh COCTABICHHYIO
CUCTEMY, HHTEPIPETUPOBATh PE3YJIbTAT.
BeiBomuTh GopMynbl N-TO 4iieHa
apu(METHIEeCKON MPOrPECCHH U
rE€OMETPUYECKON IPOrPECCUU, CYMMBI
MIEPBBIN N YWICHOB apru(METHIECKOH 1
reOMETPUYECKON MPOrpeCcCcHil, pemaTb
3a]]auM C MCIIOIb30BAHUEM ITHX (POPMYII.
Jloka3pIBaTh XapaKTEPUCTUYECKOE CBOKMCTBO
apu(PMETHUIECKON 1 reOMETPUICCKOM
nporpeccuii. OlEHUBATH BEPOITHOCTH
CIIy4aifHOTO COOBITHSI C TIOMOIIIBIO YaCTOTHI,
YCTaHOBJIEHHOH OIBITHBIM ITyTéM. Haxonuts
BEPOSTHOCTH CITy4aifHOTO COOBITHS Ha
OCHOBE KJIACCHUYECKOT'0 OIPEAEIICHUS
BEPOSTHOCTU. IIpUBOIUTE IpUMEPHI
JIOCTOBEPHBIX W HEBO3MOXKHBIX COOBITHH.

Tema Pabouas XapakTepucTHKAa OCHOBHBIX BH/IOB /1eSIT€IbHOCTH
NporpamMmmaj YUYCHHUKA (Ha YPOBHEe Y4eOHBIX 1eiiCTBUH)
I'naBa IX. BekTopbl @opMynHpoBaTh  ONPENENCHUS U  WIUIOCTPUPOBATH
1. Illonamue sexmopa MOHSTHSI BEKTOPA, €ro UIMHBI, KOJUTMHEAPHBIX U PaBHBIX
2. Cnooxcenue u bluumaHue BEKTOPOB; MOTUBUPOBAThH BBEJICHUE MTOHATHI U JICHCTBHIA,
8EKMOpPO8 8 CBS3aHHBIX c BEKTOpamH, COOTBETCTBYIOLUIUMU
3. Vmuoowcenue eexmopa na npUMepaMu, OTHOCAIIMMHUCS K (PU3MUECKUM BEKTOPHBIM|
yucro. BEJIMYMHAM; MPUMEHATh BEKTOPHI M JCHCTBUS HAJ HUMH
4. Ilpumenenue 6ekmopog K IPU PEIICHUU T€OMETPUUYECKUX 3314
peuteHuro 3a0ay
OOBACHATD U WJUTIOCTPUPOBATH MOHATHS MPAMOYTOJIBHOM
I'naBa X. MeToa koopanHar pup p yr
CUCTEMBbl KOOPJAMHAT, KOOPAWMHAT TOYKH M KOOPJIUHAT|
1. Koopounamwi éexmopa
y BEKTOPA; BHIBOJAUTH U HCIOJB30BATh MPU PEIICHUU 3a]ay
2. llpocmeituiue 3adauu ¢ 10 dbopMyIBl KOOPAUHAT CEPEUHBI OTPE3Ka, ATHUHBI BEKTOPA
KOOpOuHamax PMY. P p p ’ pa,
paccTosiHAA ~ MEXIy JABYMsS  TOUYKAMH, YypaBHEHHS
3. Vpasnenus oxkpyscnocmu .
OKPY>KHOCTH U MPAMOi
QopmMynHpoBaTh U HIUTIOCTPUPOBATH  OMpPEIeIICHUs
I'naBa XI. CooTHOLIeHUSA CHUHYCa, KOCHHYCAa, TAaHT€HCA M KOTaHreHca yrios oT 0 10
MEXKIYy CTOPOHAMH M yIJaMH 180°;  BBIBOOUTHL  OCHOBHOE  TPUTOHOMETPHUYECKOE
Tpeyrojbuuka. CrajsipHoe TOXKJIECTBO M (POPMYIBI MPHUBEACHUS; POPMYIUPOBATH U
Npou3BeJleHue BEKTOPOB NOKa3bIBaTh TEOPEMbI CHHYCOB U KOCHHYCOB, MPHUMEHSIThH
1. Cumnyc, kocumnyc, UX TpU pEUICHHH TPEYroJbHUKOB, OOBSICHATH, KaK|
MAH2EeHC, KOMAH2EHC Yad 11 UCTIONIL3YIOTCS. ~ TpUTOHOMETpuueckue  (Gopmynsl B

2. Coomnouienus mexncoy
CMOPOHAMU U YeNaMU
mMpey2oNbHUKA
3. Ckansproe npousgedeHue
8eKmMopos
4. Pewenue 3a0au

U3MEPUTENBbHBIX paboTax Ha MECTHOCTH; (POPMYIHUPOBATh
ONPENENICHUsT Yrja MEXAY BEKTOpaMH U CKaJIIpHOIO
IIPOU3BEIECHUS BEKTOPOB; BBIBOJIUTH bopmyimy
CKaJISIPHOTO IIPOU3BENIEHUS Yepe3 KOOPAMHATHl BEKTOPOB;
dopmynupoBatk U  OOOCHOBBIBaTH YTBEPXKJAEHUE O
CBOMCTBaxX CKAJISPHOIO IPOM3BEACHUS;, MCIIOIb30BaTh
CKaJISIPHOE IIPOU3BEICHUE BEKTOPOB MPU PELICHUH 3a/1a4




I'naBa XII. {iiuna
OKPY’KHOCTH U IIOWIAAb KPyra

1. Ilpasunvuule
MHO20Y20NbHUKU
2. Mnuna oxpyscnocmu u
naowaos Kpyea
3. Pewenue 3a0au

12

DopMyIMpOBaTH oIpeneIeHue IIPaBUJILHOTO
MHOTOYTOJIbHUKA;  (OPMYJIHMPOBAaTH M JIOKa3bIBATh
TEOpEeMbl 00  OKpPYXHOCTSIX,  OIMCAHHOM  OKOJIO
IIPAaBUJIBHOTO MHOTOYIOJIbHUKA M BIIMCAHHOM B HErO;
BBIBOJUTH U HWCIOJB30BATh (DOPMYNBI IJIsi BBIUYMCICHUS
IUIOLIAY IIPABUIIBHOTO MHOTOYI'OJIBHUKA, €I0 CTOPOHBI U
paguyca BIMCAaHHOM OKpPYKHOCTH; pEIIaTh 3aJadd Ha
MOCTPOEHUE NPABUJIBHBIX MHOTOYTOJbHUKOB; OOBSACHATH
NOHATUSA JUIMHBI OKPY)KHOCTH MW IUIOIIAAU  Kpyra;
BBIBOJUTH  (OpMydBl Il BBIYMCICHUS  JITHHBI
OKPYKHOCTH U JUIMHBI JIyTH, IJIOIIAAM Kpyra M ILIOLIAIn
KPyroBOIO CEKTOpa; NPUMEHATh 3TU (OpMYJbl IpH
peleHnn 3a1a4

I'nasa XIII. /IBukeHue

1. Ilousmue ogusicenus
2. Ilapannenvhulil neperoc u
nosopom

OOBACHATH, YTO TaKOE OTOOpa’KEHUE IJIIOCKOCTH Ha cels
M B KakOM CJIydae OHO Ha3bIBACTCS JBIKEHUEM
MJIOCKOCTH; OOBSICHATH, YTO TaKO€ OCEBas CHUMMETpHS,
[EHTpaJIbHAsl CUMMETpPHS, TMapauIeTbHbId TMEePEeHOC W
MOBOPOT; OOOCHOBBIBATH, YTO OTH  OTOOpPAKEHMUS
IJIOCKOCTH Ha Ce0sl SBJISIOTCS JIBIKCHUSMH; OOBSICHSTH,
KaKkoBa CBs3b MEXIy JABWKEHUAMH W HAJIOKCHUSIMU,
WJUTFOCTPUPOBATh OCHOBHBIC BHUJBI JBW)KCHHH, B TOM
YHUCJIE C TIOMOIIBI0 KOMIBIOTEPHBIX TTPOTPaAMM

T'nmaa XIV. HauaanHblIe
CBeIeHud U3
cTepeoMeTpHH

1. Mmnoecoepannuku
2. Tena u nosepxnocmu
8PALYeHUsL

OOBACHATH, YTO TAKOE MHOTOTPAHHUK, €ro TpaHH, pEéopa,
BEPIIIMHBI, TUArOHAIHM, KaKOH MHOTOTPAaHHHUK Ha3bIBACTCS
BBIIYKJIBIM, YTO TaKo€ N-yrojbHasi pu3Ma, €€ OCHOBaHMS,
OOKOBbIE TpaHM H OOKOBBIE pEOpa, Kakas MPU3MA
Ha3bIBA€TCSl NPSIMOM M Kakasg HAKJIOHHOW, YTO TAaKoe
BBICOTa  MNPU3MBI,  Kakasg  Mpu3Ma  Ha3bIBaeTCs|
napasuieJIenune oM u KaKoi napasuiesenurne
Ha3bIBaeTCs  NPAMOYTOJbHBIM;  (OopMynHpoBaThb H
000CHOBBIBATh YTBEPXKACHHUS O CBOWMCTBE JAWaroHasiei
napajuiefienunenra M O KBajgpare  JAMaroHaiH
HOPSIMOYTOJIBHOTO — MapaijieNienumneaa; OObICHATh, YTO
Takoe 00bEM MHOTOTPaHHMKA; BBIBOJAUTH (C MOMOIIBIO
MIPUHITUTIA Kapanbepn) bopmyny 00BbEMa|
MPSIMOYTOJIBHOTO MapajlieNienurea; OObACHATh, KaKoOM
MHOTOTPaHHUK HA3bIBAETCS MUPAMHJION, YTO TaKoe
OCHOBaHHUE, BepllIrnHa, OOKOBBIE rpaHH, OOKOBBIE PEOpa U
BBICOTA MUPaMHAbI, Kakasg MHpaMuJa Ha3bIBaeTCS
MPaBWIBHOM, YTO Takoe anodemMa npaBHIIbHON MUPAMHUIbI,
npuBoIUTh (Gopmyny o0bEMa NUPaMUIbL, OOBICHSITH,
KaKoe TeN0 HAa3bIBAeTCs LWJIMHIPOM, YTO TaKOE €ro OCh,
BBICOTA, OCHOBaHHS, paauyc, OOKOBas TMOBEPXHOCTD,
oOpasyromue, pa3BépTka OOKOBOW MOBEPXHOCTH, KaKUMU
dbopMynamu BbIpaXarOTcsi 00bEM W IIIOMIAAL OOKOBOM
MOBEPXHOCTH  IIWIMHIPA; OOBSACHATH, Kakoe TeJo
HA3bIBAETCS KOHYCOM, 4YTO TakKO€ €ro och, BBICOTA,
OCHOBaHHE, OOKOBasg IOBEPXHOCTb, 0Opa3yromue,
pa3BépTKa OOKOBOW MOBEPXHOCTH, KakKuMH (opMyTamMu
BBIpQXKAIOTCS O00BEM KOHyca U IUIOMAAb OOKOBOMA
MOBEPXHOCTH; OOBSCHSTH, Kakas MOBEPXHOCTh
Ha3bIBaeTcs cdepoi) U Kakoe TeJO Ha3bIBAeTCs IIapOM,
4TO Takoe paauyc M auametrp chepsl (mapa), KaKUMU




dopmynamu  BbIpakaroTcs OOBEM Imapa H  IUIOMIAJAb
cheprl; M300pakaTb W paclo3HaBaTh Ha PUCYHKAX
npusMy, napaieienurne]l, TupaMuay, LUUIUHAP, KOHYC,
map

00 akcuomax MIIAHUMETPHUHU

CTposIT JOru4ecKue ey pacCy ACHHUM.
[IpenBocxuiaroT pe3yapTaT U ypOBEHb YCBOEHUS (Kakoil
Oynet pe3ynbrar?).

YMEIOT CiIylmaTh U CBIIATh APYT Ipyra.

BoeigBUTaroT ¥ OOOCHOBBIBAIOT THIIOTE3BI, IMPEJIAraroT
CHoco0bI UX IPOBEPKHU.

Crasr y4eOHyI0 3a/7adyy Ha OCHOBE COOTHECEHHUS TOTO,
YTO YK€ U3BECTHO M YCBOGHO, M TOTO, 4TO eIle
HEH3BECTHO.

Pa3zBuBaroT ymMeHHME  HMHTETPUPOBATBCA B TPYIILY|
CBCPCTHUKOB U CTPOUTH HPOJAYKTUBHOC B331/IMOI[CI71CTBI/IG
CO CBEPCTHUKAMHU U B3POCIIBIMU

IHoBTOpenue. Pemienne 3agaq
1. Buowsi mpeyeonvHuxos.
3ameuamenvhvie 1unuy u
MOYKU Mpey20IbHUKA
2. Tpueonomempuueckue
@yHKyuu ocmpozo yena
NPAMOY20/IbHO20
mpey2obHUKA.
3. Buowi
Yyemovipexy20JbHUKOS.
Ceoticmea u npusHaKu.
4. Koopournammuwiii u
BEKMOPHBIL MEMOObl
peuteHus 3a0ay

CaMOCTOATENHEHO CO3/Ial0T aJTOPUTMBI JACSITEIIBHOCTH TIPH
pereHnd  Tpo0sieM  TBOPYECKOTO W TIOMCKOBOTO
XapakTepa.

ITornMaroT BO3MOXXKHOCTH PAa3IMYHBIX TOYCK 3pCHUA, HEC
COBITAJAIONINX C COOCTBEHHOM.

Oco3HaHHO ¥ TPOM3BOJIBHO  CTPOAT  pEYeBbIC
BBICKA3bIBAaHUS B YCTHOW M MUChbMEHHOU (opMme.

Crmuyaror cmoco® W pe3yabTaT CBOMX JEHCTBHHA C
3aJaHHBIM D3TaJOHOM, OOHApYKHBAIOT OTKJIOHEHUS WU
OTJINYMSI OT 3TAJIOHA.

YMEIT ¢ TOMOIIBIO BOMPOCOB J0OBIBATh HEAOCTAIONIYIO
nHpopMaIuio.

Hroro

68 yacos
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