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LEJEBOM PA3IEJI
1. TosicHuTe/IbHAS 3aNMCKA

Pabouas mporpamma coctaBieHa Ha ocHoBe D3 «O0 oOpazoBanum B Poccuiickoit
Oeneparun»y  Ne273-O3 ot 29 gexabps 2012, ¢ yuerom DenepaiabHOro rocyrapcTBEHHOTO
00pa30BarelbHOr0 CTaHAApTa OCHOBHOTO OOIIEro 00pa3oBaHUs, YTBEPHKIECHHOTO MPUKA30M
MunucrepctBa oOpasoBanusi U Hayku Poccuiickoit ®enepaumu ot «17» mas 2012 . u
3apeructpupoBan B Muntocte Poccun «07» uroHs 2012r. 3a OCHOBY cocTaBieHHs pabouei
nporpaMmsl B3sTa [IpuMepHas mporpaMMa OCHOBHOTO 001Iero o0pa3oBaHMs [0 MaTeMaTuke U
ABTOPCKUX MPOTPAMM:

. Ilpocpammer. Mamemamuxa. 5-6 knaccol. Anzeopa. 7-9 knaccel. Anzeopa u
Hauana ananuza. 10-11 knaccv/aem.-cocm. H.H. 3ybapesa, A.I. Mopokoeuu - M.:
Mnemosuna, 2009;

. TI'eomempus. Pabouas npozpamma k yueonuxy JI.C. Amanacana u opyzux. 7-9
kaaccwl /B.@. bBymysoe. - M.: IIpoceewenue, 2013.
. Ha OCHOBE mocoOmst «Marematuka. 5-9 Kiaccel: pa3BEepHYTOE TEeMaTHYECKOE

ianupoBanue. ba3oselii yposens. Jluaus N.U. 3ybapesoit, A.I'. MopakoBuya/ aBT.-cocT. H.A.
Kum. — Boarorpaa: Yuurens, 2010.»

J Ha OcHOBe mnocoOus: I'eomerpus. 7-11 Kiaccel: pa3BEpHYTOE TEMaTHYECKOE
wianupoBanue. bazoBeiii  ypoBeHb. Jlunus JI.C. Aranacsna/aBr.-coct. T.A. Canoa. —
Boarorpan: Yuurens, 2010.»;

. YMK:yueonux «Anceopa 9» A.0. Mopokosuu u 3adaunuxk «Anzeopa 9»
A.I'. Mopokoeuu, JI.A. Anexcanoposa, T.H. Muwiycmuna, E.E. Tynvuunckas, I1.B. Cemenos,
«Muemosunap, 2011; yueonux «I'eomempua 7-9 knaccoery JI.C. Amanacan, B.®. Bymys3os,
C.b. Kaoomues, «llpoceewienuer, 2008.

o C 0COOCHHOCTSIMU OCHOBHOW 00pa3oBaTeNIbHOM MporpaMMbl U 00pa3oBaTeIbHBIMU
NOTPEOHOCTSAMU U 3apOcaMH 00YHaIOIIUXCSI BOCIIUTAHHUKOB.

JlaHHasi mporpaMMa IOJHOCTBIO OTPAXKAECT OA308bll YPOBEHbL NOO20MOBKU WKOJILHUKOS
no pazoenam npocpammvl, KOHKPETU3UPYET COJAEp)KaHUE TeM 00pa30oBaTeNIbHOTO CTaHIapTa U
JIaeT pacnpeziesieHne y4eOHbIX YacoB I10 pa3zienam Kypca.

Mecmo npeomema 6 gpedepanvrom 6a3UCHOM yYebHOM niane: COTIIACHO (eaepaTbHOMY
0azucHOMy y4yeOHOMY IUIaHy Juisi oOpa3oBaTelbHBIX yupexaeHuii Poccuiickoit deneparnuun
U C Y4eToM JONOJHEHHS 4YacoB 3a CUYeT IIKOJBHOTO KOMIIOHEHTa pabouyas IMporpamma
paccunrtana Ha 170 uacoes, 5 uacoe 6 neoento.

IlenamunzydeHrs MaTeMaTHKH SBISIOTCS:

" HA YeHHOCMHOMYPOBHE: (HOPMUPOBAHHE Y OOYJAIONINXCS YMEHUS BUIETh U TIOHUMATh
[IEHHOCTh 00pa30BaHUs, TUYHOCTHYIO 3HAUMMOCTh MaTeMaTUIECKOTO 3HAHUS HE3aBUCHMO OT €ro
poeCCHOHATLHON NIeSATENTFHOCTH, a TAKXKe IEHHOCTh HAYYHBIX 3HAHWH M METOJOB TTO3HAHWUS,
TBOPYECKON  CO3MAATENBbHOM  JEesATEeIbHOCTH, 3J0pOBOTO  o0Opa3a  JKM3HHM, Ipolecca
JIATIOTHYECKOTO, TOJIEPAHTHOTO OOIIEHHUS, CMBICIIOBOTO YTSHHS,

" HA MemanpeoMenHoM YPOBHE. OBIIAJICHUE y4YalllUMUCS YHUBEPCAJIbHBIMU y4EOHBIMU
JEVCTBUSMHU KaK COBOKYITHOCTHIO CIIOCOOOB JEHCTBHUS, 0OECIEUMBAIONINX €r0 CIIOCOOHOCTH K
CaMOCTOSITEIbHOMY YCBOEHHUIO HOBBIX 3HAaHUU W yMEHUH (BKIIOYas W OPTaHHU3AIMIO JTOTO
nporiecca), K 3QPEKTUBHOMY PEIICHUIO PAa3IMYHOTO POJIa KU3HEHHBIX 3371a4,

" Ha NPEOMEnHOM YpPOBHe:

* (opmupoBaHUE TPENCTABICHH O MaTeMaTHKE KaK YHHUBEPCAJIbHOM SI3bIKE HAYKH,
CpeACTBE MOJEIMPOBAHMS BJICHHUH U MPOLIECCOB, 00 UESIX U METOJIaX MAaTEeMaTHKH;

" pa3BUTHE  JIOTHYECKOTO  MBIIUICHHS,  NPOCTPAHCTBEHHOTO  BOOOPaKEHHS,
ANITOPUTMUYECKON KYIbTYPBI, KPUTUYHOCTH MBIIIJICHUS HA YPOBHE, HEOOXOJUMOM B Oymymieit
poeCCHOHAIBHON JESTENHHOCTH;

" OBNQJCHHE MATEeMATUYECKUMU 3HAHUSMU ¥ YMEHHUSIMH, HEOOXOAMMBIMHU B
MIOBCEHEBHOM KU3HH, JUIS M3YYCHHUS IIKOJIBHBIX €CTECTBEHHOHAYYHBIX TUCIUIUIMH Ha 6a30BOM



YpOBHE, s TOJNy4eHUs oOpa3oBaHus B OOJNacTsIX, HE TPeOYOIMX YriayOieHHOU
MaTeMaTHYeCKOH MOJrOTOBKH;

" BOCHHTAHHE CPEACTBAMH MAaTEMAaTUKU KYJIbTYphl JIMYHOCTH: OTHOUICHUS K
MaTeMaTHKEe KaK 4YacTH OOIIEYeIOBEUECKOW KyJbTYpbl: 3HAKOMCTBO C HCTOpPHEH pa3BUTHUS
MaTeMaTHKH, JBOJIIOIUEH MaTeMaTHYECKUX WIeW, MOHMMAaHUS 3HAYMMOCTH MAaTEMaTUKU IS
00I11eCTBEHHOI'0 POrpecca;

" [OBBIIICHHE KadyecTBa OOpa30BaHUS B COOTBETCTBHU C TPEOOBAHUSMH COLUATBHO-
9KOHOMHYECKOr0 M HMH()OPMAIMOHHOIO pa3BUTHs OOIIECTBA M OCHOBHBIMM HAIPaBICHUSIMU
pa3BUTHsI 00pa30BaHUs HA COBPEMEHHOM JTarle;

" CO37aHHE KOMIUIEKCA YCIIOBUH Il CTAHOBJICHUS M Pa3BUTHS JINYHOCTH yU€HHKA B €€
UH/IMBUIYAJIbHOCTH, CaMOOBITHOCTH, YHUKaJIbHOCTH, HEMOBTOPUMOCTH B COOTBETCTBHH C
TpeOOBaHUAMHU POCCUICKOrO OOIIECTBA;

= oOecrieueHUe IUIAHUPYEMBIX pe3yJbTaToB IO JOCTHIKEHHIO IEJIEBBIX YCTaHOBOK,
3HAHUM, yMEHUH, HaBbIKOB, KOMIIETEHIIM U KOMIIETEHTHOCTEH, ONpeaesIieMbIX JINYHOCTHBIMH,
CEeMEUHBIMU, OOIIECTBEHHBIMU, T'OCYJApPCTBEHHBIMH IOTPEOHOCTIMH ¥ BO3MOKHOCTSIMHU
00y4aroIerocsi CpeIHEero UIKOJbHOIO BO3pacTa, MHIAMBHUIYaJIbHBIMH OCOOEHHOCTSIMH €ro
Pa3BUTHS U COCTOSIHUS 3/10POBBSI.

JlocTikenue 1eneil paboueil nporpaMMel 0 MaTeMaTUKE odecneuugaemcsa peuienuem
cnedyrnmux 3aoau:

J obecrieueHne OS(PQPEKTUBHOTO COYETAaHMS YPOUYHBIX M BHEYPOUHBIX (OpM
opraHu3anuy 00pa3oBaTeIbLHOTO MPOLECCa, B3aMMOCHCTBHS BCEX €T0 YUaCTHUKOB;

o OpraHM3alusl MHTSIUICKTYaJIbHBIX U TBOPYCCKUX 3aHITHH, MPOSKTHOW U y4eOHO-
UCCIICI0BATEIILCKOM JICATEIIbHOCTH;

J COXpaHEHHE M YKpEIUIGHHE (U3UYECKOTO, TNCUXOJIOTHUYECKOTO M COLHUAIBHOTO
3JI0POBBsI 00yJarOIIMXCs, 00eCIedeHIE NX 0€30IaCHOCTH;

J dopMuUpOoBaHWE  MO3UTUBHOM  MOTHBAlMM  OOydYalOIIUMXCS K  Y4eOHOM
JIeATEIILHOCTH;

. obecrieucHne YCJIOBUH,  yYHMTBIBAIOIIUX  WHAWBUAYaIbHO-THYHOCTHBIC
0COOEHHOCTH O0YYaIOLIHXCS;

J COBEPIICHCTBOBAHUE B3aUMOJICHCTBUS y4EOHBIX UCLUUILUIMH Ha OCHOBE
UHTETpalui;

o BHEJIPEHHE B y4eOHO-BOCIHUTATEIBHBIN MPOIECC COBPEMEHHBIX 00pa30BaTeIbHBIX
TEXHOJIOTH, (POPMUPYIOIIHUX KIFOUCBBIC KOMITETCHIINH;

o g depeHranus o0ydeHus;

J NOHUMaHHE OOYYarOIMMHUCS OTJIMYMK HAyYHBIX JAQHHBIX OT HEMPOBEPEHHOU

uHpOpMaIMK, IIEHHOCTH HAYKH [JIs YJIOBJIETBOPEHHUS OBITOBBIX, MPOU3BOACTBEHHBIX U
KYJIBTYPHBIX TOTPEOHOCTEN UEI0BEKa,

o CUCTEMaTu3alusi CBEACHUHM O YWCIaX; COBEPIICHCTBOBAHUE MPAKTUYECKUX
HABBIKOB U BBIYUCIUTEIBHOU KYJIbTYPHI,

. COBEpIICHCTBOBAHNE MHTEIUICKTYalIbHBIX U PEUYEBBIX YMEHUH MyTeM OOoTraiieHus
MaTEeMaTUYECKOro SI3bIKa, PA3BUTHSI JIOTHUECKOTO MBILICHUS;

. CO3/IaHUE YCJIOBHUH Il YMEHUS JIOTUYECKH OOOCHOBBIBAThH CYXKJICHUsI, BBIJBUTATH
TUTIOTE3bI M TOHUMATh HEOOXOIUMOCTh UX MPOBEPKU;

o CO3JJaHUE YCJIOBHH JJIsl YMEHUS SICHO, TOYHO U TPAaMOTHO BBIPA)KaTh CBOM MBICIIH B
YCTHOM U MMCBMEHHOU peuu;

o dbopMHpOBaHHE YMEHHsI HUCIOJB30BAaTh  PA3IUYHBIC SI3BIKM ~ MAaTEMaTHKU:
CJIOBECHBII, CUMBOJINYECKUH, TpapUUecKUii;

o dbopMupoBaHHEe YMEHHsS CBOOOJHO TEPEXOMUTh Ha S3bIK JUIS WIUTIOCTpPAIIUH,
MHTEpIpETaINH, ApTYMEHTALIMH U JI0Ka3aTENbCTBA.

Ilpunyunst u nooxoo0vl K hopmuposanuro npozpammel:eITEILHOCTHBIN MOAXO K
o0ydeHuto, T/Ie TIaBHas 1eJIb: pa3BUTHE JIUYHOCTH ydamierocs. OOyuaromiuecs: TOKHBI yMETh
YYHUTHCS, CAMOCTOSATENIBHO JOOBIBATh 3HAHUS, aHAJTU3UPOBATh, OTOMPATHh HYKHYIO HH(OpMAIIHIO,
YMETh KOHTAaKTUPOBATH B PA3JIMUHBIX 110 BO3PACTHOMY COCTaBY Ipymmax.

Cocmae yuacmnukoe oopazosamenbHozo npoyecca:



[Tporpamma mumeer 6a30BbIi ypOBEHb, paccunTaHna Ha ydamuxcs 9 knacca MBOY CILI
noc. bopckoe MO "T'sapoeiickuii 2opoockoii okpye' Tlpu peanusanuu aHHOH MpOrpamMMbl OyaeT

OCYILECTBISTECS MPUHUUR UHOUGUOYATbHO20 U OUhepeHuyupoeannozo nooxooa ¢ odyuenuu
yuauwguxcs ¢ pa3HbIMA 00pa30BaTeILHBIMU BO3MOXHOCTSMH 1 Aetei ¢ OB3.

2. Tlnanupyemble pe3yJibTAThl H3YYEeHHS Kypca MaTeMATHKH
C BBegenuem @PI'OC peanusyercs cMmeHa 0a30BOM IMapagurmMbl 00pa3oBaHHUS CO
«3HAHUEBOW» HAa «CHUCTEMHO-ICSATEIHLHOCTHYIO», T. €. aKIEHT MEPEHOCUTCS C M3YUYECHHsS] OCHOB
HayK Ha obOecrnieueHue pasutus Y Y]] (paHee «oOmieydueOHBIX YMEHHI») HA MaTepuaie OCHOB
HayK. BakHelmMM KOMIIOHEHTOM COJIepKaHusl 0Opa30BaHUsi, CTOSAIIUM B OJHOM DSy C
CUCTEeMAaTUYECKUMHU 3HAHUSAMHU I10 MpeIMeTaM, CTAHOBATCS YHHUBEpCajbHbIe (METalpeIMETHbIC)
yMeHus (M CTOSIINE 32 HUIMU KOMITETEHIIUH ).
Matemaruueckoe oOpa3oBaHUE SABISETCS O0S3aTEIbHON U HEOTHEMIJIEMOM YacTbIO
obmiero oOpa3oBaHusi Ha BceX CTyneHsx MmKkoiabl. OOyuenue Mmaremaruke B VIl kiacce
HAIPAaBJIEHO Ha JOCTUKEHUE CIIEIYIOIINX Pe3yIbTaTOB:

6 HanpaejlenHuu JT1UYHOCMHO20 paseumusn:

. (dopMupoBaHUE TPEACTABICHUH O MaTEeMAaTHKE KaK YacTH OOIIeueIOBEUYECKOM
KYJIbTYPBbI, O 3HAYMMOCTHU MAaTCMAaTUKHN B Pa3BUTUN HUBUJIU3ALUN U COBPCMCHHOT'O O6HICCTB3.;

. pa3BUTHE JIOTHYECKOTO W KPUTHUYECKOTO MBIIUICHHS, KYJIbTYPhl —PEYH,
CIOCOOHOCTH K YMCTBEHHOMY SKCIIEPUMEHTY;

. (dopMUpOBaHNE MHTEIUIEKTYaIbHONW YECTHOCTU U OOBEKTUBHOCTH, CIIOCOOHOCTH K
MMpEOAOJICHUIO MBICIIMTCIIbHBIX CTCPCOTUIIOB, BBITCKAIOIIUX W3 O6I)I[[€HHOFO OIIbITA,

. BOCIIUTAaHNE KAayeCTB JIMYHOCTH, OOECIEYMBAIONIMX COIMAIBbHYI0 MOOMIBHOCTD,
CHOCOOHOCTD IMPUHUMATE CAMOCTOATCIIbHBIC PCIICHM,

. dopMupoBaHHE KayecTB MBIIUICHHUS, HEOOXOAMMBIX [UIi aJanTalud B
COBPEMEHHOM MH(OPMAIIMOHHOM OOIIECTBE;

. pa3BUTHE UHTEpeca K MaTreMaTH4eCKOMY TBOPYECTBY M MaTeMaTHYeCKUX
CIOCOOHOCTEMN;

6 MemanpeomMemHoM HANPAGIEHUU:

. pa3BUTHE MPEACTABIECHUII O MaTeMaTUKe Kak (opMe ONMCAHHUA UM METOE

NO3HAHMS JACHCTBUTEIFHOCTH, CO3aHUE YCIOBUI JUIA MPUOOPETEHUS IEPBOHAYAIBHOTO OIBITA
MAaTE€MAaTUYCCKOTO MOACIIUPOBAHUSA,

. dopMupoBaHHe  OOmMX  CIIOCOOOB  HMHTEIUIEKTYyalbHOW  JESATEIbHOCTH,
XAPaKTCPHBIX IJId MAaTEMAaTUKU U ABJIAIOIIUXCA OCHOBOM ITO3HABATEIbHOM KYJIbTYPBHI, 3HAYNMOM
JUISL pa3InYHBIX c(ep YeI0BEYECKOM eI TeNbHOCTH;

6 NPeOMEemHOM HANPABIEHUU:

. OBJIAJICHUE MAaTEMAaTUYEeCKUMH 3HAHUSIMU W yMEHHSIMH, HEOOXOIUMBIMH JUIS
MMPOAOJIZKCHU A O6p330BaHI/I${, HU3YUCHUA CMCKHBIX AWUCHUIIINH, IMMPUMCHCHUSA B HOBCGI[HGBHOﬁ
KH3HU;

* co3anue GpyHIaMEeHTa 11 MATEMaTHIECKOTO Pa3BUTHsI, HGOPMHUPOBAHHS MEXaHH3MOB
MBIIIICHUS, XapaKTEPHBIX Ul MATEMaTHUECKON JIESTETbHOCTH.

Juunocmmuvie ynusepcanvhvie yueOHvle Oeiicmeusn.JINIHOCTHBIMU —pe3yJIbTaTaMu
00y4eHUS SBISIOTCS:

1) chopMupoBaHHOCTH TTO3HABATENBLHBIX HHTEPECOB, MHTEIUICKTYAJbHBIX U TBOPUECKHUX
crocoOHOCTEH yyarmuxcs;

2) caMOCTOSITENIbHOCTh B MPUOOPETEHUH HOBBIX 3HAHUI U MPAKTUYECKUX YMEHHIA;

3) TOTOBHOCTh K BBIOOPY JXKM3HEHHOTO IyTH B COOTBETCTBHM C COOCTBEHHBIMH
HHTEpPCCaAaMH 1 BO3MOKHOCTSAMMU,

4) wmotuBauus 00pa30BaTEIbHON JESATENBHOCTH OOYYarOIIMXCS BOCIHTAHHUKOB Ha
OCHOBE JINYHOCTHO-OPUEHTUPOBAHHOTO MOIX0/1a;

5) dopmupoBaHHe IIEHHOCTHBIX OTHOIICHUH APYr K APYrY, K YYCHHUIO, K pe3ylbTaTram
00yJeHUsI.

Pezynamuenvie ynugepcanvuvie yueOnvie  Oelicmeusn.PerynsTUBHbIE — NEHCTBUSA
00ecCIeunBar0T OPraHU3aUI0 00YYarOIIUMCs CBOCH nesTenbHOCTH. K HUM OTHOCSTCS:



v 1ejenojaradue, Kak MoCcTaHOBKa Y4eOHOM 3a/1aud Ha OCHOBE COOTHECEHHUS TOTO, YTO
M3BECTHO M YCBOEHO O0YYaIOIIMMHUCS, M TOTO, YTO €IIe HEU3BECTHO;

v\ IUIaHUPOBAaHHWE - ONPEJEIICHUE II0CIENOBATENLHOCTH TMPOMEXKYTOYHBIX II€JEN C
Y4€TOM KOHEUHOT'0 pe3ysibTaTa; COCTABJICHHUE IJIaHA U MOCIIEI0BATEIIbHOCTH ACHCTBU;

v\ NpPOrHO3MPOBAHUE - MPEABOCXUINEHHE Ppe3ylbTara M YPOBHS YCBOEHHS €rO
BPEMEHHBIX XapAKTEPUCTHUK;

V' KOHTpOJb B (OpME CIIMYEHHs CIIOCO0A JEHCTBHMSA W €ro pe3yibTaTa ¢ 3alaHHbIM
ATaJIOHOM C 1IeIbI0 OOHAPY)KCHHS OTKIIOHCHHA U OTJIMYUN OT 3TAJIOHA;

v\ KOppEKIIMS - BHECEHUE HEOOXOIUMBIX JOIOJHEHUM U KOPPEKTHB B IIJIaH, U CIIOCO0
JICUCTBUS B CIIydae pacXx0XkACHHUS OT ATaJOHA;

v/ OlIEHKAa - BBIJIECJIEHHE U OCO3HAHME OOYYAOUIMMHUCS TOrO, YTO YXKE€ YCBOEHO M YTO
elIe MOJUIKUT YCBOCHUIO, OCO3HAHHUE KaueCTBa U YPOBHS YCBOCHUS;

v\ BOJE€Basg CaMOpPETYJAlMs, KaK CIOCOOHOCTh K MOOMIM3AlMM CHJI W DHEPIHH,
CITOCOOHOCTH K BOJIEBOMY YCHJIHIO, ITPEOJIOJICHUE TIPETISITCTBUS.

Ilo3nasamenvnvle ynugepcanbHule yueoHbvle 0CUCM U .

v aHaJIM3UPOBATh, CPABHUBATH, KJIIACCU(PUITUPOBATH U 0000IIATh U3YYCHHBIC TOHSATHS,

v\ crpourh IOrHYHOE paccykJeHue, BKJIIOYAIONIEe YCTAHOBJIEHHWE IMPUYUHHO-
CIICJICTBEHHBIX CBS3CH,

4 MPEACTABISITH HHGOPMAIIMIO B BHJIC TAOJIHII, CXeM, TPa(UKOB,;

v peo6pa3oBbIBaTh HHGOPMALMIO U3 OJHOTO BHIA B JIPYrod ¥ BBIOMPATH YIOOHYIO
TSt ce0st popMy (pUKCAIK 1 TIpeicTaBICHIS HHpOpMaInH;

UCIIONB30BAaTh  pa3iM4Hble  BUABI  uYTeHUS  (M3ydaroliee, I[POCMOTPOBOE,
03HAaKOMHTEIIbHOE, TOUCKOBOE), TPUEMBI CITYIIIAHHUS;

V' cobmronarh npaBuiIa HHGOPMAIIMOHHON 0€30IIaCHOCTH,

v YMETh HCIIOJIb30BaTh KOMIIBIOTEPHBIE U KOMMYHHMKALMOHHBIE TEXHOJOTHU KakK
WHCTPYMEHT JIJIsl JOCTHXKEHUS CBOUX IIEJICH;

4 yMETh BBIOMpATh aJeKBaTHBIE 3ajJaye MPOrpaMMHO-alapaTHbIE CpPEACTBA H
CEPBHUCHI.

Kommynuxamuenwie ynugepcaivbHnole yueoHbvle 0eiucmeust .

v’ OTCTamBas CBOK TOYKY 3pEHUsl, MPUBOAUTH APTYMEHTHI, IOATBEPKAas UX PaKTamu,

v\ B IMCKYCCHH YMETh BBIIBHHYTbH KOHTPAPTYMEHTHI, 1epedpa3supoBaTh CBOK MEICIH
(BMaieHre MEXaHU3MOM DKBHBAJICHTHBIX 3aMEH);

4 YUUTHCS KPUTUYHO OTHOCHTHCSI K CBOEMY MHEHHIO, YMETh MPU3HABATH OIMIMOOYHOCTD
CBOEro MHEHHUsI (€CJTM OHO TaKOBO) M KOPPEKTHUPOBATH €T0;

v pa3inyaTh B MMCHMEHHOW U YCTHOHM peud MHEHHE (TOUYKY 3pEeHHs), JOKa3aTelbCTBa
(aprymeHTsl, GaKThl), TUIIOTE3bI, AKCHOMBI, TEOPUH,

YMETh B3MJISIHYTh Ha CUTYAIMIO C MHOW TO3UIIMU U JIOTOBAPUBATHLCS C JIFOJABMHU UHBIX
MO3UIINH.

Cpeocmeom hopmupoearuss KOMMYHUKATUBHBIX YHUBEPCAIbHBIX YYEOHBIX Oelcmeuil
CIyXaT COOJIFOZICHUE TEXHOJIOTMH MPOoOJEeMHOTO auajiora (MOOYXAAromUid W TIOJBOJISIINN
JIAAJIOT) ¥ OpraHu3alus paboThl B MAJIBIX TPYIINAX, TAKKE UCIIOIb30BAHME HA YPOKaX 2JIEMEHTOB
TEXHOJIOTMH MPOAYKTUBHOTO UTEHHSI.

3. CucremMa OlleHKH TOCTHKEHUSI TUIAHUPYEMbIX Pe3yJbTaTOB

Ha ypokax onieHuBaroTCsl MpexIe BCEro:

v\ 1IpEJAMETHYI0O KOMIIETEHTHOCTh (CIIOCOOHOCTH pemiaTh NpPOOJIEMBI  CPEJCTBAMH
MpeaAMeTa);

v\ KJII0YEBbIE KOMIIETEHTHOCTH (KOMMYHHKATHBHBIE, y4€OHO-T103HABATEIBHEIE);

v\ 00uieyueOHble M HHTEIUIEKTYalbHbIE YMEHUS (yMEHHs padoTaTh ¢ Pa3aMYHLIMH
UCTOYHUKaMU MHGOPMAIUH, TeKCTaMHU, TaOIUIIaMH, cXeMaMHu, pecypcamu MHTepHET U T.1.);

V' yMmeHue paboTaTh B mapax (B KOJUIEKTUBE, B IPYIIIIE), @ TAKIKE CAMOCTOATENLHO.

OTtnmaercs mpUOPHUTET MTUCHMEHHON (hOPMBI OIIEHKU 3HAHUN HaJ| YCTHOM.

OuneHka NMCbMEHHbIX KOHTPOJIbHBIX PA00T 00y4aloIuXcs M0 MaTeMaTUKe.

Ouenusaemcs OMMemMKOU «5», ecnu:

v' pa0boTa BEHINOJHEHA TOJIHOCTEIO;

v B JIOTHYECKHUX PACCYKIAECHHUIX U 0OOCHOBAHUH PEIICHUS HET POOEIOB U OIIUOOK;



v\ B pEIICHUH HET MAaTeMaTHYECKMX OINHOOK (BO3MOXKHA OJIHA HETOYHOCTH, OIKCKA,
KOTOpasi He SIBJISETCS CIEICTBUEM HE3HAHUS WJIM HEMOHUMaHUs y4eOHOro MaTepuana).

Ommemka «4» cmasumces é ciedylouux cayuanx:

v paboTa BBHINOJHEHA MOJHOCTHIO, HO OOOCHOBAHWS INArOB PEIICHUS HEIOCTATOYHBI
(ec yMeHUE 0O0OOCHOBBIBATh PACCYKIACHHSI HE SBIISIIOCH CHIEITUAIBHBIM 00BbEKTOM IIPOBEPKH );

v JIONyIIeHBl OJHA OINMOKA WJIM €CTh JBa — TPU HEIOYETA B BBIKJIAJIKAX, PUCYHKaX,
yepTerkax wiu rpadukax (ecau ST BHIBI PadOT HE SBISUINCH CHEIUAIBHBIM O00BEKTOM
MIPOBEPKH ).

Ommemka «3» Cmagumcs, eciau:

v jonymieHo 6osiee OHON OMIMOKU WK 00JIee IBYX — TPEX HEIOYETOB B BHIKIAKAX,
yepTekax WM Tpadukax, HO oOydarommiics o0mamaeT oO0s3aTeNbHBIMH YMEHUSMHU 10
IPOBEPSIEMON TEME.

Ommemka «2» Cmagumcs, eciau:

v/ JIONyLIEHBI CYLIECTBEHHBIE OMIMOKH, MOKA3aBIIKe, YTO OOyYaromuiics He 00Jamaer
00s13aTeNbHBIME YMEHHSIMU 110 JAHHON TeMe B MOJIHOHM Mepe;

v\ yuuTelb MOXKET MOBBICUTH OTMETKY 3a OpPMIMHAILHBIM OTBET HAa BONPOC HIIH
OpUTHHAIILHOE PEIICHUE 3aJadd, KOTOPBIC CBUICTEILCTBYIOT O BBICOKOM MaTEMAaTHYECKOM
pa3BUTUHU 00Yy4aIOIIErocs; 3a peuieHue Oosee CI0KHOM 3a7aun WM OTBET Ha 0oJiee CIOXKHBIN
BOTIPOC, MPEIJIOKEHHBIC 00yYaomEeMycsi JOOJHATEIBHO TOCIE BBITOJHEHUS UM KaKUX-JIH0O
JIpYTUX 3aJaHUN.

O1eHKa YCTHBIX OTBETOB 00Y4AIOIIMXCSI 0 MATEMATHKE.

Omeem ouyenusaemcsa OmmemKou «5», eciu y4eHukK:

v IOJIHO PacKpbLI COJAEPKAHKME MaTepHaa B 00beMe, IIPEAYCMOTPEHHOM IIPOrpaMMOii
U y4eOHUKOM;

v\ U3JI0KWI MaTepual TPaMOTHBIM S3BIKOM, TOYHO MCHOJIB3YysS MAaTeMaTHYECKYIO
TEPMHUHOJIOTHIO M CHMBOJIMKY, B OTIPEACIEHHON JTOTHYECKON MOCIE0BaTEIbHOCTH;

v\ IpaBWJILHO BBIIOJIHWI PUCYHKH, YEPTEKH, TPadUKH, COMYTCTBYIOLIME OTBETY;

v\ 1NoKazal yMEHHE WUTIOCTPUPOBATh TEOPUIO KOHKPETHBLIMHU IPHUMEPaMH, TIPUMEHSTH
€¢ B HOBOH CHTYAaIIMH P BBITOJIHCHUU IPAKTHYECKOTO 33 1aHHUS,

v' IpPOJEMOHCTPUPOBAI 3HAHWE TEOPHHM paHEE H3YYEHHBIX COMYTCTBYIOIIUX TEM,
c(OPMUPOBAHHOCTh M YCTOHYHBOCTH UCIIOIB3YEMBIX IPH OTBETE YMEHU U HABBIKOB;

v/ OTBeyaJ CaMOCTOATEIBHO, 0€3 HABOAAIINX BOIPOCOB YUHUTEIIS;

v\ BO3MOXHBI OJHA — JBE€ HETOYHOCTU IIPH OCBELIEHUHM BTOPOCTEIEHHBLIX BOIPOCOB
WM B BBIKIIJKaX, KOTOPbIE YUEHUK JIETKO UCTIPABUII TIOCTIE 3aMEeUaHUs yUUTES.

Omeem ouenugaemca ommemkou «4», ecau yooenemeopsaem & OCHOEHOM
mpetosanuam Ha OUEHKY «5», HO NPU IMOM UMeem 00UH U3 HEOOCMAMKOG8:

v\ B M3I0XKEHHMH JOMYIIEHE HEOObIIME MPOOENbl, HE MCKA3UBIIME MaTEMATHYECKOE
CoJIep:KaHue OTBETA;

v\ JIomyLIeHBl OJMH — JBa HEJOYETa IPU OCBENIEHMH OCHOBHOIO COIEPIKAaHHs OTBETA,
WCIIPaBIIEHHBIC MTOCIIE 3aMEYaHUsI YIUTENS;

v\ jomyuieHsl omubKa win 6ojee IBYX HENOYETOB IPU OCBEIIEHHH BTOPOCTENEHHBIX
BOIPOCOB UJTU B BBIKJIAJIKAX, JIETKO UCIPaBIEHHBIC TTOCIE 3aMEYaHUs YUUTES.

Ommemxa «3» cmasumcsa ¢ ciedyliouux cayuanx:

v HEIOJIHO PAaCKPBITO COJEpKaHKe MaTepuaia (CoepKaHue U3JI0KEeHO (pparMeHTapHO,
HE BCerjga IOCIEIOBAaTeNIbHO), HO  TIOKa3aHO oOmee TMOHWMaHue BOMpoca |
MPOJIEMOHCTPUPOBAHBI YMEHHUS, JOCTATOYHBIE JJI1 YCBOCHHUS MTPOTPAMMHOTO MaTepHaa;

v\ UMeNUCh 3aTPYAHEHUS WM JONYNIEHB OIIMOKU B ONPENEIECHUH MaTeMAaTHUUECKOM
TEPMHHOJIOTHH, YepTeKaxX, BBIKIAJIKAX, HWCIPABIECHHBIE TIOCIAE HECKOJBKUX HAaBOJSIINX
BOTIPOCOB YUHTEJIS;

v\ y4eHWK He CIPaBUIICA C IPUMEHEHHEM TEOPUH B HOBOM CUTYAI[MH IIPU BBIIOJHEHUH
MIPAKTUIECKOTO 3aIaHMsI, HO BBIMTOJIHII 3aIaHUS 005A3aTeILHOT0 YPOBHS CIOKHOCTH TI0 JaHHOM
TeME;

v\ OpW J0CTAaTOYHOM 3HAHWM TEOPETHUYECKOTO MaTepuala BBISBIEHA HEIOCTaTOYHAS
c(hOpMUPOBAHHOCTH OCHOBHBIX YMEHUH M HaBBIKOB.

Ommemxka «2» cmasumcsa ¢ cieoyIouux cayuanx:

v He PacKpBITO OCHOBHOE COJIEpIKAaHNE Y4eOHOTO MaTepHaa;



v' 00Hapy>KeHO HE3HaHHE YUYCHHKOM OOJIbIIEH MM HanOoJiee BaXKHON 4acTH y4eOHOrO
MaTepuana;

v/ JIONYIICHBI OMMOKK B OMpPE/ICICHUN TIOHATHI, TPU UCTIOTb30BAHUHE MATEMATHYECKOM
TEPMUHOJIOTHH, B PUCYHKaX, YepTeKaxX WIN Ipadukax, B BBIKIAJKaX, KOTOPbIE HE UCIPABICHbI
110CJIE€ HECKOJIBKHUX HaBOJSALIMX BOIPOCOB YUUTENS.

Oowaa Knaccugukayus ouwiuoox.

[Ipu oueHke 3HaHWN, YMEHHUH M HABBIKOB YYAIlUXCS CIEAYET YYUTHIBATh BCE OIIMOKHU
(rpyOble 1 HETpyObIe) M HETOUYETHI.

I'pyovimu cuumaromen owuoKu:

- HE3HAHME ONPECIICHUS OCHOBHBIX IIOHATHM, 3aKOHOB, ITPaBWJI, OCHOBHBIX I0JIO’KEHUHN
TEOPHH, HE3HaHUE (OPMYI, OOLICTIPUHATHIX CHMBOJIOB OOO3HAYCHWI BEIHMYMH, CAMHHUI[ UX
WU3MEPEHMUS;

- HE3HaHHE HAUMEHOBAHUN €JUHUI] U3MEPEHUS;

- HCYMCHHME BBIICIIUTD B OTBETE IIIaBHOCE;

- HEyMEHHE NIPUMEHSATh 3HaHUs, aITOPUTMBI JUUIs pELIEHMS 3a/1a4;

- HEyMEHHeE JIeN1aTh BBIBOJIbI U 0000IIEHUS;

- HEyMEHHUE YUTATh U CTPOUTDH I'paduKy;

- HEyMEHHUE I10JIb30BaThCsl IEPBOMCTOYHUKAMH, YUEOHUKOM M CIIPABOYHUKAMU;

- IOTeps KOPHS WM COXpaHEHUE ITOCTOPOHHETO KOPHS;

-oTOpackiBaHue 6e3 00BSICHEHUI OHOTO U3 HUX;

- paBHO3HAYHbIE UM OIIMOKH;

- BBIUMCIINTEINIbHBIE OLIMOKH, €CIIU OHU HE SIBJISIIOTCS OMUCKOI;

- IOTUYECKHE OMINOKH.

K nezpyovim owuokam cnenyer oruectu:

- HETOYHOCTH (POPMYIIMPOBOK, ONPE/ICICHUN, TOHATHH, TEOPUH, BEI3BAHHAS HETIOJIHOTOM
0XBaTa OCHOBHBIX NPU3HAKOB ONPEIEIIAEMOr0 MOHATUS WIA 3aMEHOM OJHOIO - IIBYX U3 3THX
IIPU3HAKOB BTOPOCTEIIEHHBIMY;

- HETOYHOCTb I'paduka;

- HepallMOHaJIbHBIA METOJl pELICHMs 3a7auyd WM HEJOCTaTOYHO MpPOJAYMaHHBIN IJIaH
oTBeTa (HapylleHHe JOrMKH, OJIMEHA OTJEJIbHBIX OCHOBHBIX BOIIPOCOB BTOPOCTEIIEHHBIMHU);

- HepalOHaIbHbIE METO/IbI PA0OTHI CO CIIPABOYHON U APYTOM TUTEPATypOii;

- HEyMEHHE pellaTh 3a/1au, BHIIOJHATH 3a/laHUs B 00LIEM BUJIE.

Heoouemamu sBISAIOTCS:

- HepalMOHaIbHbIE TPUEMBI BEIUUCIIEHUH 1 IpeoOpa3oBaHuii;

- HEOpEKHOE BHINIOJIHEHUE 3alHCel, yepTexel, cxeM, rpauKoB.



COJIEPXKATEJIBHBIN PA3JIEJ

1. Copep:xanmne yueOHOro npeamera

Cooeporcanue mamemamuueckoeo obpa3osanus B OCHOBHOHM mIKoje (opMupyercs Ha
OCHOBE (pyHIAMEHTAJILHOTO sIIpa IIKOJBHOTO MaTeMaTHYecKoro obpa3zoBaHusi. B mporpamme
OHO MPEACTAaBICHO B BUAEC COBOKYIIHOCTH COJIEPKATENbHBIX Pa3/leioB, KOHKPETU3HPYIOIIUX
COOTBETCTBYIOIIHE OJIOKU (PyHAAMEHTAILHOTO S7pa MPUMEHUTEIBHO K OCHOBHOM IIKOJIE.

Payuonanvuvie nepasencmea u ux cucmembvi. JluHEHHBIE W KBaJIpaTHbBIE
HepaBeHCTBa.PallnoHabHble HepaBeHCTBA. MHOXecCTBa W omnepauuu Haj HUMHU. CHCTEMBbI
HEPABEHCTB.

Cucmemul ypaenenuii. OCHOBHbIE TOHATUSA. MeTOAbl pEIIEHUS CHUCTEM YpaBHEHUM.
CucreMbl ypaBHEHHH KaK MaTEeMaTUYECKUE MOJEIIN PEAJIbHBIX CUTYalUi

Yucnoevie pynkyuu.OnpenencHue uucioBoit GpyHkuuu. O01acTh onpeaesieHus], 001acTh
3HaueHni pyHkiuu. CriocoOwl 3amganus ¢yHkuuu. CoicTBa (GyHKIMi. YETHBIC M HEUETHBIC
yskuun. @ynkuun y=x" (NeN), ux cBoiictBa u rpaguxu. @ynkuunm y=x" (NeN), wux
cBoiicTBa W rpaduku. OyHKIUSA Fi/i, ee CBOICTBa U TpaduK.

Ilpocpeccuu.  YucnoBble  mocienoBaTeNbHOCTH.  Apupmenuyeckas  MPOrpeccHsl.
I'eomerpuyeckas nporpeccus.

Inemenmul KomOunamopuku, cmamucmuku u meopuu
eepossmnocmein. KomObunatopusle 3agauu. Cratuctuka — nu3ailH mHpopmanuu. IIpocreiimme
BEPOSITHOCTHBIE 3a/1aui. DKCIIEpUMEHTAIbHbIE JAHHBIE U BEPOSITHOCTb COOBITHIA.

Bexmopu. Ilonstue BexkTopa. PaBeHcTBO BekTOpoB. OTKiIaJabIBaHHE BEKTOpa OT
3agaHHON TO4yku. CymMMa JBYX BEKTOpPOB. 3aKOHBI CIOXEHHMHM BEKTOpOB. CymMMa HECKOJIBKHMX
BEKTOpPOB. Brrunranne BektopoB. IIpousBenenne Bexkropa Ha uucio. [IpumeHeHne BEKTOpOB K
pemenuto 3anad. CpeqHss JIMHAS TPAIELHH.

Memoo Koopounam. Pa3iioKeHHUE BEKTOpa IO JBYM HEKOJUIMHEAPHBIM BEKTOPAM.
Koopaunats! BekTopa. IIpocreiimune 3agaun B KOOpAUHATax. Y paBHEHUE JINHUU HA IUIOCKOCTH.
YpaBHEHHE OKPYKHOCTH. Y paBHEHHUE MPSIMOM.

Coomnowienue mexcoy cmoponamu u yziamu mpeyeonvHuka.CUHYC, KOCUHYC U
TaHreHc yria. OCHOBHOE TPUTOHOMETPUUECKOE TOXk1ecTBO. PopMmynbl npuseneHus. Gopmyibl
JUIsL BBIYMCIICHUS KOOPAMHAT TOYKU. Teopema o IIomanu TpeyrojabHuKa. TeopeMbl CHHYCOB U
KOCMHYCOB. COOTHOLIEHHE MEXJy CTOPOHAMU U YIJIaMU TPEYrojbHUKA. YTOd MEXIy
BeKTOpamH. PermieHue TpeyroiabHUKOB. M3meputenbHble pa®oThl. CkalsipHOE NpPOM3BEACHUE
BEeKTOpOB. CKaJIIipHOE POU3BE/IEHNE BEKTOPOB B KOOPJMHATAX.

nuna okpyyscnocmu u naouiadv kpyea.llpaBuibHbIE MHOTOYrOJIbHUKU. OKpPY>KHOCTB,
OINMCAaHHAs OKOJIO MPaBUIHLHOIO MHOIOYTOJIbHUKA U BIIMCAHHAS B IPABUJIBHBIN MHOTOYTOJIbHUK.
@opMyibl Ul BBIYMCIEHUS IUIONIAIN IPAaBUJIBHOTO MHOTOYTOJIBHHUKA, €r0 CTOPOHBI U paanyca
BIIMCAHHOM OKpYyXHOCTH. J{1Ha okpyxHocTu. [lnomane kpyra 1 KpyroBoro cekTopa.

Heusrcenua. Ilonsatue neuxenus. [lapamiensHslil nepenoc. Ilosopor.

Hauanovnwie ceedenus uzcmepeomempuu. llpenmer crepeomerpuu. MHOrorpaHHUK.
[Tpusma. [Tapannenenunen. O6wsem tena. [Tupamuaa. Hunmuaap. Konye. Cdepa u map.

Axcuomvinnanumempuu. O6 akcuoMax IJIAHUMETPUN

IToemopenue. IToBTopuTh 1 0000IIUTE OCHOBHBIE TEMBbI, H3YUYE€HHBIE 32 YUEOHBIN TOI.



Cmpykmypa oucyunaunst. 9 Knacc

Konuuecmeo Konuuecmeo
Cooepmanue npozpammot uacoe KOHmMPOJ1bHbIX
pabom
PanyoHanbHbIE HEPABEHCTBA U UX CHCTEMBI 17 1
Cucrembl ypaBHEHU 12 1
Yucnoele QyHKINN 21 1
[Iporpeccun 17 1
DOneMeHThl KOMOWHATOPHUKH, CTAaTUCTHKH UM TEOPUH 14 1
BEPOATHOCTEMN
IToBTOpEeHNE 21 2
Hmoczo (anzeopa) 102 1
BexTopsl 9 1
MeTtoa KoopAMHAT 10 1
CooTHolIeHHEe  MEXKIy  CTOPOHAMH M YIVIAMH 13 1
TPEYroJbHHUKA
JInuHa OKpyKHOCTH U IUTONIaAb Kpyra 11 1
JIBrOKeHUS 10 1
HavanpHble cBeieHUS U3 CTEPEOMETPUU 7
AKCHOMBI IIJITaHUMETPUU 2
IloBTOpEHME 6 1
Hmozo (zeomempus) 68 6

2. TpebdoBaHuUsI K YPOBHIO NOATOTOBKH 00y4Yal0UXCHA

B pe3ynbrare u3ydeHus MareMaTHKH B 9 KJ1acce YUEHUK JI0JIKEH:
3HATh/IIOHUMATh:

e 3HAYCHHME MAaTEMaTU4YECKOM HAyKW Il pelIeHus 3a]ad, BO3HHUKAIOIIUX B TEOPUH H
IIPAKTHUKE;

e 3HAayCHUE IPAKTHUKUM U BOIPOCOB, BO3HUKAIOIIMX B CaMOW MaTeMaTUKE I
dbopmupoBaHus U Ppa3sBUTHSA MAaTEMAaTHYECKOW HAyKH, HWCTOPHUIO pa3BUTUA IOHATUSA
YHCIIa;CO3JaHUs MaTEMAaTHYECKOIO aHAIIN3a, BOSHUKHOBEHMS U Pa3BUTUS TEOMETPUH;

®  YHUBEPCAIBHBIA XapakTep 3aKOHOB JIOTUKM MAaTEMaTUYECKUX PACCYKIECHUM, HX
NPUMEHUMOCTh BO BCEX OOJIACTSX YeJOBEUECKOW NEesTEeIbHOCTH; BEPOSATHOCTHBIA XapakTep
Pa3JINYHBIX MIPOLIECCOB OKPYKAKOLIETO MUPA;
yMeThb:

®  BBINOJHATh apu(METHUYECKUE NEHCTBUS, COUETas YCTHbIE U MUCbMEHHbIE MPUEMBI;
HaxOJIUTh 3HAYEHMsI KOPHsS HATYPAIBHOW CTENEHHU, CTENEHU C PAalMOHAIBHBIM I10Ka3aTeseM,
UCTONB3Yysl TMPH HEOOXOTUMOCTH BBIYMCIUTENIbHBIE YCTPONCTBA; IOJb30BAThCS OLEHKONH U
MIPUKHJIKON ITPU IPAKTUYECKUX pacyeTax;

®  COCTaBJIATh OYKBEHHBIE BBIPAXKEHUS U (POPMYJIBI MO YCIOBUSAM 3a]1a4; OCYLIECTBIIATh
B BBIpOKEHUSAX M (opMyjax UHCIOBBIE TOJCTAHOBKM M BBINOJHATH COOTBETCTBYIOIIME
BBIUMCJIEHMS], OCYILECTBIISATh MMOACTAHOBKY OJHOTO BBIPAXKEHHUS B JIPYroe; Bblpaxarb U3 GopMy
OJIHY IIEPEMEHHYIO YE€PE3 OCTAIILHBIE;

®  BBINOJHATh OCHOBHBIE JECHCTBHS CO CTENEHSIMH C LEIbIMH IIOKA3aTEeIsIMH, C
MHOTOYJIEHAMH U airedpandecKuMu JApoOsSMHU; BBINOJIHATh Pa3IOKEHHE MHOTOUYIEHOB Ha
MHOXHTEJIH; BBITIOJIHATH TOXKJIECTBEHHBIE IPE0OPa30BaHUS PAlMOHAIBHBIX BBIPAKEHUN;

® T[pUMEHSTh CBOHCTBA apU(PMETHUECKUX KBAJAPAaTOB KOPHEW [JIsl BBIYUCIICHUS
3HaYeHUH U MpeoOpa30BaHUN YHCIOBBIX BBIPAXKEHUMN, COJEPKAIINX KBAaIPATHbIE KOPHHU;

e pewaTh JIMHEWHBIC, KBaJApaTHbIE YpPAaBHEHUS U PALMOHAIBHBIC YPAaBHEHUS,
CBOJAIIMECS K HHM, CHUCTEMBbI JBYX JIMHEHHBIX YPaBHEHHH W HECIOXHBIC HEINHEHHBIC
YpaBHEHUS;

e  pelIaTh JMHEHHBIE U KBAJPATHBIC HEPABEHCTBA C OAHOU IIEPEMEHHOMN U UX CUCTEMBI;



e pematb TEKCTOBBIE 3a7aydl  aIreOpandecKMM METOJIOM, HHTEPIPETUPOBATH
MOJIyYEeHHBIN Pe3yNbTaT, IPOBOAUTH OTOOP PELICHUH, UCXOAS U3 (POPMYTUPOBKH 331a4H;

®  U300pakaTh YMCIIa TOYKAMU Ha KOOPJAMHATHON TIPSMOIA;

e ompeneniaTb KOOPAWHATHI TOYKH IJIOCKOCTH, CTPOUTh TOYKH C 3aJaHHBIMH
KOOpAWHATaMU; N300pakaTb MHOXKECTBO PEIICHUH JTMHEHHOTO HEPAaBEHCTBA;

® pacrno3HaBaTh apU(PMETUYECKHE M T€OMETPHUECKHE MPOrPECCHH; PElIaTh 3aJadd C
npuMeHeHHeM (GOpMYITbI OOIIET0 WieHa U CyMMbI HECKOJIBKHX MEPBBIX YWICHOB;

® HAXOAUTh 3HAUeHUS (YHKIMH, 33AaHHOW (popmyroii, Tabmuiel, rpadpuxoM mo eé
apryMEeHTY; HaXOJWTh 3HAUYEHUS apryMEHTa IO 3HA4YEHUIO (YHKIMHU, 33AaHHOW rpaduKoM MU
TaOJIMIIEH;

e ompenenaTh CBOWCTBA (YHKIMH 1O ee TpaduKy; HpPUMEHSITh Trpadudeckue
NPEe/CTaBICHUS IPU PEUICHUU YpaBHEHUI, CUCTEM, HEPABEHCTB;

®  ONHCHIBATH CBOWCTBA M3YYEHHBIX (DYHKIMH, CTPOUTH UX TpadhuKy;

e  U3BJICKaTh MHPOPMAIHIO, IPEACTABICHHYIO B TA0JIUIIAaX, HA AUAarpaMMmax, rpadukax;
COCTABJIATH TAOJIHIIBI, CTPOUTH AUATPAMMBI U I'pauKu;

e pemarb KOMOMHATOPHBIE 33Ja4d MYTEM CHCTEMAaTHYECKOTO Iepedopa BO3MOXKHBIX
BapUaHTOB U C UCIIOJIH30BaHHEM IIPABHUIIa YMHOXKCHUS;

®  BBHIYUCIATH CPEIHUE 3HAUCHHS PE3YIbTATOB U3MEPECHUIA;

® HAXOJUTh YAaCTOTY COOBITHS, HUCIOJNB3YS COOCTBEHHBIC HAOJIOJCHUS M TOTOBBIC
CTaTUCTHYECKUE JTAHHBIC,

®  HaxXOAUTh BEPOSTHOCTH CIIyYAHHBIX COOBITHI B IPOCTEHIINX CITydasix;
INPUMEHSTH BEKTOPA K PEHICHHUIO MPOCTEHINNX 3a/1a4;
CKJIJIbIBaTh, BEIYUTATH BEKTOPA, YMHOXKATh BEKTOP HA YUCIIO;
pemaTh 3a1a4i, IPUMEHSSI TEOPEMY CHHYCa U KOCHHYCA;
NPUMEHSTH AITOPUTM PEUICHHUS TPOU3BOJIBHBIX TPEYTOJIBHUKOB IIPH PEIICHUH 3a7ay;

e pemarh 3aJaud Ha OpuUMeHeHHe (OpMya - BBIUUCICHHE IUIOUIAJEH M CTOPOH
NPaBUIBHBIX MHOTOYTOJIbHUKOB;

® NPUMEHSATH CBOMCTBA OKPY)KHOCTEH P PEIICHUH 3a/1ay;

®  CTPOWTH MPaBHIbHBIE MHOTOYTOJBHUKH C MTOMOIIBIO UPKYJIS U JINHEHKH.



3. TemaTnueckoe NJaHUpoOBaHHe

no anzeope:
Ne Juoaxmuueckasn Ileoazozuueckue Buo oeamenvrnocmu N
Mecay Tema ypoka 3aoauu. Ilnanupyemutii pesynivmam
ypoKa Mo0deb 00yuenusn cpeocmea yuawuxcs

LEJTh:

IHoBTopenue kypca 8 ki1acca (S v)

- hOpMHpPOBaHKE NPEACTABICHHUIT O LIETIOCTHOCTH 1 HEIPEPHIBHOCTH Kypca anreOpsr;
- OBJIQZICHHE YMEHHEM O0O0OMICHNS M CHCTeMaTH3aINK 3HAHUH yJaruxcs 10 OCHOBHBIM TeMaM Kypca anreOpsl 8 kiiacca;
- Pa3BHUTHE JIOTHYECKOr0, MaTEMAaTHYECKOTO MBIIUICHNUS ¥ HHTYUIIMH, TBOPYECKUX CHIOCOOHOCTEH B 00JIaCTH MaTEeMaTHKH

09 1 Anrebpandeckue npo6u. | Ilonckosas Opranuzanusa coBMmecTHOH | IloctpoeHue VYuyamuecss 3HAIOT IpaBWiIa CIOKCHUWS, BBIYUTAHHS JApobel ¢
Anrebpandeckue olepanuy Hax y4eOHOH AesTEeNFHOCTH QITOpUTMA  JCHCTBUS, | ONMHAKOBBIMH M C pa3sHbBIMH 3HAMCHATEIIMM; YMHOXEHHE U
anreOpandeckuMHu 1po0sMu pelleHne yIpaKHeHUH neneHne NpoOei; yMEIOT BBIIONHATH BBIYHCICHUS. YdalIuecs

yMeEIOT BBIMIONHSTh anreOpandecKkue ornepanuu Hax
anreOpandecKUMHU IpoOsIMHU

09 2 Ksagpatnunas ¢yrkuus. | [IpobnemHoe CamocTosTensHOe Pemenne ynpaxuenu#t, | Yvammecs 3HAIOT CBOMCTBa OyHKIMH y=k/x u
CDyHKIII/ISI Fk/X. q)yHKHI/IH H3JIOKCHHUC TUIaHUPOBAHUE n JOIIOJIHEHUE OIOPHOI'0 y=\/)_cI/IyMe}0T CTPOUTH UX rpa(I)I/IKI/I. an]_unec;[ YMEIOT CBO60,I[H0
y=vx . CBoiicTBa KBafpaTHOTO MIPOBEJICHNE UCCIICIOBAHNS | KOHCICKTA, OTBETHI HA | yypraTh TpaduKH, OTpakaTh CBOicTBa (yHKIMH Ha Tpaduke,
KOpHS BOTIPOCHI. HNPUMEHSTH IPUEMBI TpeoOpa3oBaHust rpaduKoB

09 3 JlelicTBUTETLHBIC yucina. | [IpoGnemuoe CamocTrosTenbHOe Pemenuie ynpaxkHeHuid, | Yvamuecss 3HAIOT MOHATHE JEWCTBUTEIHLHOTO 4YHUCIA. YMEIOT
KsanpatHble ypaBHeHUs U3JI0KEHUE IUIaHUPOBaHUE W | JONOJHEHHE OIIOPHOTO | MCHOJIB30BaTh (OPMyJNIBI KOpHEW KBaapaTHOTO YpaBHEHWs, IUIS

MPOBE/ICHNE UCCIIE0BAHNS | KOHCIIEKTa, OTBETHI HA | BBHIOJHEHUS COOTBETCTBYIOIIMX pacdyeToB; IPeoOpa3oBHIBATH
BOTIPOCEL. ¢dopMynbl. Vuammecs yMEIOT TNPHUMEHSATh (OPMyIbl KOpHEH
KBAJIPaTHOTO YPaBHEHHUS JUISl pELICHHs IPUKIAIHBIX 3a1a4.
09 4 Hepasencrsa ITouckosas Pabora ¢ umreparypoit | Pemenue ympaxHeHuid, | YMeOT pemiath NpocTeiiiMe  JIMHEHHBIE WM KBaJpaTHbBIC
(yueOHOIT M CHpaBOYHOW) | JONOJHEHHE OIOPHOIO | HepaBeHCTBa [IpUMEHSIOT NpU pelIeHNH JMHEHHBIX U KBaJPaTHBIX
KOHCIIEKTa, OTBETHl Ha | HEPABEHCTB pallIOHAIBHbIE CIIOCOOBI
BOIIPOCHL.

09 5 BBoaHbIil KOHTPOJIB JInunocTHO- CamocTosTenpHOe Pemienye KOHTPONBHEIX | Yyammxcs JeMOHCTPHPYIOT: 3HAaHHS 0 GyHKIMAX y=k/x u y =vx n
OPHUCHTHUPOBAHHAs NJIaHMpOBaHHUC U | 3a1aHui WX CBOHCTBaX, O PELIEHHWH JIMHEHHBIX M  KBaJpPaTHBIX
neaarornycckast NPOBCACHUC HCCICAOBAHMS HEpaBEeHCTBaX. BrlnoaHeHue aJ'[l"e6paPllIeCKPlX omepanuil  Haj
CUTYyalnsA pelICHUs anreOpandecKuMud  ApoOsiMH.  Ydariumecs MOTYT  CBOOOJHO

BBINONIHATE TOCTpOeHHe GYHKIHI y=k/X. 1 y =v/xu 0ToGpaxaTh ux
CBOICTBa. YMEIOT peluarh JMHEHHbIE U KBaJIpaTHbIE HEPaBEHCTBA,
palMOHANBHBIC ~ YpAaBHEHHMS,  BBIIONHATH  ainreOpanyeckue
npeoOpa3oBaHus Haj aIreOpandecKuMHU IpOoOsIMH.

PanuoHaabHble HepaBeHCTBa U X cucTeMbl (174)

HEJIb: HayunTth M1K0JbHUKOB UCIOJB30BaTh METOJ] MHTEPBAJIOB I PEILIEHUS PallMOHAJIbHBIX HEPABEHCTB U pPellaTh CUCTEMbI pallMOHAJIbHBIX HEPABEHCTB.

09 6 Jluneiinple u  kBagpartHbele | [lowmckoBas IMpoGneMHble 3amaHust OtpaboTka anroputMma | YMEIOT peniath JHHEHWHbIE U KBaJpaTHbIE HEPaBEeHCTBA C OJHOM
7 HEPaBEHCTBA JefcTBY, pelieHue | mepemeHHOW. McciaenyroT (yHKIMIO HA MOHOTOHHOCTH. Pemraror
8 yIpaXKHEeHUH GoJiee CIIOKHBIC JIMHEWHBIC M KBaJpaTHbIC HEPABEHCTBA, a TaKkKe
9 HEPaBEHCTBA, COAEPKAIINE MOAYITb.

09 10 ParnmonanbHbIe HepaBeHCTBA PenponykruBHas Opranmzanust CoBMeCTHOH | Pemenue YMeloT  pemiath  panuOHAJbHBIE ~ HEPAaBEHCTBA  METOJOM
11 yueOHOH JeATETbHOCTH | Ka4eCTBEHHBIX 3a/1ad. WHTEpBaJOB. 3HAIOT M TPHUMEHSIOT MpPaBWIA PaBHOCHILHOTO
12 npeoOpa3oBaHUsl HEPAaBEHCTB. YMEIOT pemarh 3aJaHus Ooiee
13 BBICOKOTO YPOBHSI. Pemmaror parpoHansHbIe HEpaBeHCTBA METOIOM

HUHTCPBAJIOB. 3Ha}OT U TNPUMCHAKOT MpaBuja pPaBHOCHIBHOI'O
npeoOpa3oBaHus HEPABCHCTB.




10 14 MuoxectBa u omepauun Haja | OObsacHuTenbHO - | OpraHuzamus coBMecTHOH | Pemenume ynpaxueHui, | MIMeroT mpencraBieHue O HauyaJIbHBIX MOHATHSAX OOIIEIPUHATOTO B
15 HUMHU WIITIOCTPAaTHBHAS y4eOHOM AesITeNbHOCTH COCTaBJICHHE OIOPHOTO | MaTeMaTHKE s3bIKa TEOPHH MHOXKECTB, HCIONB3YS DPa3IUUHBIE
KOHCITIEKTa, OTBETHl Ha | CIIOCOOBI, OINMHCBHIBATh KOHEYHbIE M OECKOHEYHBIE MHOXECTBA,
BOTIPOCHI. YMEIOT MO yKa3aHHOMY 33/IaHMI0 MHOXKECTBA JaTh €ro CIOBECHOE
OIMCaHne
10 16 CucreMsl HepaBEeHCTB PenponykrusHas HPaKTUKYM Pemenne 3anad, pabota | YMeIOT pemaTh CHCTEMBl palMOHANBHBIX HepaBeHCTB. Ilpu
17 C TECTOM M KHUTOH. pelIeHNN WCIONB3YIOT 3CKHM3BI Tapabonbl. Permmator cucreMsr
18 palOHANBHBIX HEPaBEHCTB Ooliee BBICOKOTO YpoBHs. Haxomsar
19 001aCTh ONpeeNIeHUs] BRIPAKEHHSL.
10 20 Pemenne TecToBBIX 3amaHuit mo | PempomykTuBHasd, ITpo6neMHble 3a1aHUsS (dpoHTaNbHAS, Vuamuecs JOMKHBI yMETh AEMOHCTPHUPOBATh TEOPETUUECKUE H
TeMe «PanmoHabpHBIE | TOMCKOBas HHJIIBUTyaJIbHas; MPaKTHYECKHe 3HAHMS 110 TeMe; IIPHBOJUTH NPUMEpHI, ITOA0UpaTh
HEepaBeHCTBA M UX CUCTEMBD» peurenue 3aga4, paboTa | apryMeHTHI, COPMYIHPOBATH BEIBOBI
C TECTOBBIMH
MaTtepHaizamu, paboTa ¢
ITOPUTMAMH
10 21 IlogrotoBka k KOHTponbHOH | PempomykTuBHas, IIpoGnemusle 3ananus (bpoHTaNbHAS, VYuyamuecst IOKHBI yMETh IEMOHCTPHUPOBAaTh TEOPETUYECKHE H
pabote MIOMCKOBas HHIIBUTyaTbHas, MpPaKTUYECKHe 3HAHMS 10 TeMe; PUBOAHUTH MIPUMEPHI, TOA0UpaTh
peureHue 3aga4, paboTa | apryMeHTHI, CHOPMYIHPOBATH BHIBOBI
C TECTOBBIMH
MaTepHantaMu, paboTa ¢
ITOPUTMAMH
10 22 KonTpoabHas pagora Nel JInunoctHO- CamocTosiTeTbHOE Pemiennie KOHTPONBHBIX | YMEIOT  pemarh  palMOHAJbHBIE  HEPABEHCTBA  METOAOM
OpPHEHTHUPOBAaHHAS | IUIAHUPOBAHHE U | 3amaHui HHTEPBAJIOB. YMEIOT PeIlaTh CUCTEMBI PAIIHOHAIBHBIX HEPABEHCTB.
nejarorunaeckas MPOBEICHNUE HCCIIEIOBAHUSL IIpn pemeHNH HCTIOMB3YIOT 3CKU3BI Mapaboibl. YdYaIuecss MOTYT
CHTyaIus perreHus CBOOOJHO HCIONB30BaTh Pa3IHYHbIE METOABI IPH PEIICHUH

panMOHAaJIBHBIX HEPABCHCTB, HAaXOIUThb o0acTh ONpPEACIICHUA

BbIpaKCHUA.

Cuctembl ypaBHenuii (124)
HEJIb: HayuuTs HIKOJBHUKOB HCIOJb30BaTh PA3JIMYHBIE METOIbI JUIsl PEIICHUS CHUCTEM JIBYX YPABHEHMU C JBYMsI
MaTeMaTH4eCKOEe MOJIENIMPOBAHUE KOTOPBIX IPUBOJUT K CUCTEME ABYX YPABHEHUM C ABYMsI IEPEMEHHBIMU.

NEPEMEHHBIMU ME€TOJA, HAYYUTh pEHIIaTb TEKCTOBBLIC 3aJayH,

10 23 OCHOBHBIE TIOHSATHS IMouckoas IMpoGneMHble 3amaHus OtpaboTka anroputMa | YMEIOT NpOBEpsTh, SBIAETCS JIM JAHHAs Iapa 4YHCcell pelieHHeM
24 JIecTBUs, peleHue | cUCTeMBl ypaBHeHMH. Pemaror 0ojiee  CIOKHBIE —CHCTEMBI
yIpaXHEHUH YpaBHEHUI! ¢ IBYMs IIepEMEHHbBIMHU.
10 25 Metonpl  pemeHust — cucTeM | PempomyktuBHas MPaKTUKYM Pemenue 3agay, pabora | 3HAKOMBI C METOIOM anredOpamdeckoro CIOKEHHS MPH PELIICHUN
11 26 YpaBHEHUH C TECTOM W KHUTOU CHCTEM YypaBHEHHH, pEIIAIOT HECJIOXXHBIE CHCTEMBl OITHM
27 cnocoOoM. [IpUMEHSIOT MeTon anreOpanvdecKkoro CIOXKEHUS IMpH
penreHnn GoJee CI0XKHBIX CHCTEM ypaBHEHUH
11 28 CucteMsl ypaBHEHUH kak | PemponykruBHas OprasHuzanus coBMecTHOH | Pemienue Pemaror 3amauM Ha COCTaBlIeHME MaTeMaTH4YecKOM Moxenu
29 MaTeMaTHYeCcKHe Mozenu | Ypok-ayKIHMOH yueOHOM AeSTeNbHOCTH KaueCTBEHHBIX  3ajad. | peajJbHBIX CUTyallid. BBINOIHSIOT pelieHne CucTeM. Pemaror
30 peanbHbIX CUTYyaIUi Pabora co cmpaBouHOi | OoJiee CIOXKHBIE 3aJa4H Ha COCTABJICHHE CUCTEM ypaBHEHHH
31 JIMTEPaTypoi
11 32 Pemenne TecToBBIX 3amaHui mo | PempomykTuBHasd, ITpoGneMuble 3aaHus (dpoHTANBHAS, VYyamuecst TOMKHEI YMETh JEMOHCTPHPOBATh TEOPETHYECKHE H
Teme «CHcTeMBl ypaBHEHHID) TIOMCKOBAst HHJIIBUyabHas,; MPaKTUYECKHe 3HAHMS 110 TeMe; IPUBOJHUTH NPUMEpHI, ToA0UpaTh

pelienue 3aa4, pabora
C TECTOBBIMH
Marepuaiamu, padbota ¢
aNropuTMaMu

apryMeHTHI, CYOPMYIPOBATH BEIBOBI




11 33 IlonroroBka k KoHTpoabHOH | MccienoBarenbck CamocTosATeIbHOE Pemenune Pemaror 3amauym Ha COCTaBJICHHME MaTEMAaTHYECKOW MOJENIH
pabote ast TUTAaHUPOBaHHE U | Ka4eCTBEHHBIX  33jau | peajbHBIX CUTyaluid. Bemmonusior pemenue cucreM. Pemaror
npoBesieHne uccnenoanus | Pabora co crmpaBouHOlf | Gonee CIOXKHBIE 3aJauyd Ha COCTAaBIGHHE CHCTEM YpaBHEHMIA.

JINTEpaTypon Pematot Gosiee c0KHBIE CUCTEMBI ypaBHEHHIMA.

11 34 Kountponbnas paGora Ne2 JInunocTHO- CamocTosTenpHOe Pemenue KOHTPOIBHBIX | JIeMOHCTpUPYIOT yMEHHE peIIaTh ypaBHEHHsS M HEPABEHCTBA C
OpUCHTUPOBAHHAsl | IJIAaHUPOBAHUE U | 3ajaHui JIByMs IEPEMEHHBIMH, CUCTEMbI YPABHEHUI U HEPaBEHCTB, peIlIaTh
nearoruyeckas MPOBEICHUE HCCIIEIOBAHUS 3aJlaud Ha COCTaBJICHHE MAaTeMaTHYeCKOW MOJENH peanbHBIX
CHTyaIus pelieHus curyanuif. JIeMOHCTpUPYIOT yMEHHE pellaThb YpaBHEHHS U

HEPaBEHCTBA C JBYMs IEPEMEHHBIMH, CHCTEMBI ypPaBHEHHH H
HEPaBEHCTB, peIlaTh 3aJadd Ha COCTABIECHHE MaTEeMaTHYECKOH
MOZENM  peajbHBIX CHUTyaluid. BremomHeHwme paboTel 1O
HpeIbSIBICHHOMY alrOpUTMYy IpoOieMHble MU depeHIIIpOBaHHEIE
3aJ1aHuUs.

Yucaosble pyHkuuu (214)

HEJb: [Toasectn urorn nzyueHus: GyHKIuiA B 7-9 kiacce — naTh onpeneieHus GyHKIHUY, ee 00JIacTH ONpeesieHNs] U 00J1acTH 3HaYCHU I, OrpaHMYeHHOCTH, YeTHOCTH, HEYETHOCTH
(GyHKIMM, HAMOOJBILIEr0 U HAaUMEHBIIETO 3HAaUYeHUH (DYHKLIUHM Ha IMPOMEXYTKE; MO3HAKOMUTDH YYAIMXCSl C Pa3lIMuHBIMH criocobamu 3agaHus GyHKOuHU. Vcronp3oBaTh yKa3aHHBIN
MaTepual Ui HOBOTO KJjlacca (PYHKIMI — CTENEHHBIX (QYHKIMH C IETIBIMH TTOKa3aTeIsIMHI.

11 35 OmnpeneneHue yucioBor | [TouckoBas [IpoGaeMubIe 3a1aHus OtpaboTka anaropuTMa | 3HAIOT ONpPEICICHUE YHCIOBOW (YHKIIUH, ONMPEICISIOT 001acTh
36 GyHKIUH. Obnactb IeUCTBHSA, pelieHne | ompenereHus W oOnacTh 3HaueHWi ¢yHkimH. Haxomar obmacth
OTIpENIeNICHHUS, o0acTp yIpa>KHEHUH ompeneNieHnss W O0JIaCTh 3Ha4YeHUS MO Trpaduky (QyHKOIMH U 11O
3HAYCHUH (QyHKIUH aHaTMTUIECKOU popMyse. YMEIOT IpuBecTH NpUMepsl QYHKIHHN ¢
3aJJaHHBIMHU CBOMCTBaMHU
12 37 Crioco0ObI 3a1aHus HYHKITUH OOBACHUTEITHHO- Jlexuus, nemoHctpanus | Ilocrpoenue Hmeror mpencraBieHWe O CMOCO0ax  3adaHus  (PYHKIMHU:
WILTIOCTpaTHBHAS Tabnug QITOpUTMa  AEHCTBHS, | aHAJIMTHYECKWH,  rpaduyeckuii,  TaONMYHBIA,  CIIOBECHBIH,
peluieHre yIpaKHEHHH, | IPUMEHSIOT JaHHbBIE CIIOCOOBI NMPH 33JaHUM (QYHKIMU. YMEIOT 1o
OTBETHl Ha BOMPOCHL | JAHHOMY TrpauKy COCTAaBUTh aHATUTHYECKYIO  (opmymy,
Pabota co cnpaBouHOIl | 3amarouryro GyHKIHIO.
JIUTepaTypon
12 37 Croco0sI 3a1aHust GyHKIMU IMouckoas [MpoGneMHoe U3NIOXKEHHE OtpaboTka anroputMma | 3HalOT  CHOCOOBI  3amaHMs  (GYHKUMH:  AQHAINTHYECKHH,
38 NeUCTBHSA, pemerne | rpadudeckuii, TaONWYHBIA, CIIOBECHBIH, HPUMEHSIOT IaHHBIC
VIOPaXHEHU#, OTBETHI | CIOCOOBI IPH 3aMaHuU (PyHKIHH. Vmeror mo JTAHHOMY
Ha BOIIPOCHL. rpaguKy COCTaBUTh aHATUTHYECKYI0 (OpPMYITy, 3aJafOIyIO
(yHKIUIO
12 39 CaoiicTBa hyHKIHI OOBsCHUTENBHO - | [IpoGneMHOE H3TIOKEHHE Pemenue ynpaxuenu#t, | Mccmenyror — QyHKIMIO Ha  MOHOTOHHOCTh,  ONPEICISIOT
40 WILTIOCTPaTHBHAS COCTaBJICHHE OIOPHOro | HauboJbllee U HaUMeHbIee 3HaueHNe (QYHKIIMHU, OTPaHUYSHHOCTB,
41 KOHCIIEKTa, OTBETHl Ha | BBITYKIOCTh. CTPOAT rpaduKu KyCOYHBIX (DYHKIUH.
42 BOTIPOCHL.
12 43 YérHble 1 HeUETHBIC (YHKIIUH [IpobnemHuoe TIpoGneMHOe U3TOKEHHe CocraBieHue 3HaKOMBI C TOHATHEM YeTHOH W HedeTHOH QyHkumu. . Hmeror
44 H3JI0KEHUE OTNIOPHOTO  KOHCIEKTa, | MPEICTaBIeHHEe OO0 alropuTMe HCCIeNOBaHUA (QYHKIMH Ha
pabora ¢ TecroM U | YETHOCTH U HEYETHOCTD, MPUMEHSIOT AITOPUTM NP UCCIICAOBAHUN
kuuroit [Tonck HyxHO#M | dynkimu. Mccnenyior ¢yHKIUIO, 3a1aHHYIO KYCOYHO.
uH(pOpMaIUH B
Pa3JIMYHBIX UCTOYHUKAX
12 45 DyHKIUN y:X” (neN), wmux [Tpo6nemuoe IIpo6ieMHOE H3TI0XKEHNE CocraBneHue 3HaKOMBI C MOHATHEM CTENEeHHOW (QYHKIMM C HaTypalbHBIM
46 CBOiiCTBA M rpaduKu U3JI0KEHHE ONMOPHOTO  KOHCIEKTa, | ToKa3aTejeM, CBOWCTBA (YHKIIHH. MMeroT mpeacTaBieHHe o
pabora ¢ TectoM u | rpaduke pyHkumii. CTpost rpaduku GyHKIMN
KHUTOH




12 a7 DyHKIUN y:x'“ (neN), wux OO6bsicHUTENBHO - | [IpoGneMHOe H3NOKEHHE Pemenne ynpaxHeHu#, | 3HaKOMBI C TMOHATHEM CTENEHHONH (YHKIUH C OTpHLATEIbHBIM
01 48 CBOIiCTBA M rpaduKu WIUTIOCTPATUBHASL COCTaBJICHHE OIIOPHOTO | LENBIM MOKa3aTeleM. Nmeror npencraBieHue o rpaduxe
49 KOHCIIEKTa, OTBeTHl Ha | QyHKuuu. CTposAT rpaduku GyHKIHH
BOIPOCHI
01 50 DOyHKuHs yzw, ee cpoiictBa u | IlonckoBas TIpo6nemHOe M3II0KEHHE Brmonnenue Nmeror mpencraBneHne o (QyHKIMHA M €€ CBOiicTBaX.  3HAIOT
51 rpaduk mpoOJIeMHBIX ~ 3afaHui | CBOWCTBA (PyHKIMH, CTPOSIT UX TpaduKiL.
52 Kraccudukarms
CBOMCTB U rpadukos
GbyHKIMA B
3aBHCHMOCTH oT
CTENEeHU KOPHS
01 53 Pemrenne TecToBBIX 3amaHui 1o | PempomykTuBHas, IIpoGnemusle 3amanus (dpoHTaNbHAS, VYuyarmuecst ITODKHEI YMETh IEMOHCTPHPOBATh TEOPETHYECKHE H
Teme «YUncoBbre GyHKIIM) TIOMCKOBAst HHIIBUTyaJbHas,; MPaKTHYECKHe 3HAHMS 110 TeMe; IPUBOJUTH NMPUMEpHl, OA0NpaTh
pelieHue 3aa4, apryMeHTBI, CHOPMYIIPOBATH BHIBObI
pabota ¢ TecTOBBIMU
MaTepHaizaMu, paboTa ¢
ANropUTMaMu
01 54 TloarotoBka K KOHTPOJBHOH | PemponaykTuBHas, TIpo6aemHble 3agaHus (bpoHTanbHasi, Vuamuecst TOJDKHBI yMEThb JEMOHCTPHPOBATh TEOPETHYECKHE M
pabore MIOMCKOBast UHIMBHAYyaIbHAs; NPaKTHYECKUE 3HAHMSA 10 TeMe; MPUBOJUTH NPUMEpPHI, MOAOUPATH
pelieHue 3aj1a4, apryMeHTBI, CHOPMYITHPOBATH BHIBOIBI
pabota ¢ TecTOBBIMU
MaTepHaniaMu, paboTa ¢
AITOPUTMaMH
01 55 KonTposbHas pagora Ne3 JInunoctHo- CamocTosiTeTbHOE Pemmenne KOHTPONBHBIX | JIeMOHCTPUPYIOT 3HAHUS CBOHCTB (PYHKIMH, CTPOAT UX TpaduKH.
OPHMCHTHPOBaHHAs | IUIAHMPOBAHHUE U | 3a1aHuit Ymeror YMECTHO HCHOJIb30BATh COOTBETCTBYIOIIYIO
nearornyeckas NPOBE/ICHNE HCCIICIOBaHUSI MaTeMaTH4YeCKyl0  CHMBOJHMKY. BpmmonHeHume  paboTel 1O
CHUTYaIus pereHus NpeIbSIBICHHOMY alIrOpUTMy IpoOieMHble U depeHIpOBaHHbIC
3a/laHus.
Iporpeccuu (17 4)
HEJIb: I103HaKOMHUTh y4YaIlUXCA C MOHATHEM YHCIIOBOHM MOCIIEAOBATEIFHOCTH KakK (DyHKIMH HATypaJbHOTO apryMEHTa M C YaCTHBIMH CIIyYasMH YHCIOBOH IOCIEOBAaTEILHOCTH -
apu(QMeTHIECKON U TECOMETPUICCKON MPOTPECCUAMHU.; H3YUUTh YKa3aHHBIE BEIIIIEC CBOWCTBA MPOTPECCHIA.
01 56 Yucnossle nocnenoBarenbHOCTH | OOBSICHUTEIBHO- Jlexus, nemoHcrpanusi | Iloctpoenue Hmeror mpexacTtaBieHne o crnoco0ax  3aJaHMS  YHMCIOBOM
02 57 WLUTIOCTPAaTUBHAS TabmIHIl QITOpPUTMA  NIEWCTBUS, | MOCIENOBAaTEIbHOCTH.  J(OKAa3hIBAIOT  CBOWCTBA  YHCIIOBBIX
58 pelieHre ymnpaxHeHud, | mocienoBareiabHOCTed.  Mcmonb3yloT — CBOMCTBA  YHCIIOBBIX
OTBETHl HAa BOIPOCHL | MOCJIEIOBAaTEIbHOCTEH MPH PELIEHUH 00JIee CIOKHBIX IPUMEPOB
02 59 Apudmernueckas mporpeccust HccnenoBatenbek CamocrosiTenpHOe Pemenne 3HAIOT U IPUMEHSIOT (OPMYIIBI apUPMETHUECKOH IPOTPECCHU TIPH
60 ast TUTAaHUPOBaHHE U | Ka4eCTBEHHBIX 3a/1a4 peuieHuH 3amad. YMEIOT BBIBOJUTH (OpMynsl n-ro dYieHa
61 MPOBE/ICHNE NCCIIE0BAHUS apudmeTnIecKoii nporpeccuu, GOpMyITy CyMMBI YWICHOB KOHEYHON
62 apu(pMETHIECKON IPOTPECCHH.
63
02 64 T'eomeTpryeckas Iporpeccus PenponykruBHas IMpakTukym Pemenne 3anad, pabota | 3HAIOT ONpeAeNIeHNEe TeOMETPHUIECKOH Tporpeccuy, GopMyTy n-ro
65 C TECTOM M KHUTO# 4jieHa TeOMETPHYECKON Mporpeccud U (GopMyiTy CYMMBI YICHOB
66 KOHEYHOH TeoMeTpuuecKoil mporpeccur. [IpumeHsoT (GopMyIsl
67 reOMETPUYECKO IPOTPECCHH MPH PELICHHUH 33134
68
69




02 70 Pemenne TectoBhIX 3amaHuii mo | PempomgykTuBHas, ITpo6nemHble 3a1aHust (bpoHTaNbHAS, Vuamyecs OOMKHBI yMETh AEMOHCTPHPOBATh TEOPETHUECKUE U
teme «lIporpeccun» MOUCKOBast MHJMBUYyaJIbHas; MPaKTUYECKUE 3HAHUS 10 TeMe; NPUBOJUTH MPUMEPHI, MOAOUpPaTh
peleHue 3aad, apryMeHTHI, CHOPMYIUPOBATH BHIBOBI
paboTa ¢ TECTOBBIMU
MaTtepHaizamu, paboTa ¢
AIITOPUTMAaMH
03 71 IlogrotoBka k KOHTponbHOH | PempomykTuBHas, ITpo6neMHble 3a1aHUsS (dpoHTaNbHAS, Vuamuecs JOMKHBI yMETh AEMOHCTPHPOBATh TEOPETHUECKUE U
pabote IIOUCKOBAs HMH/AUBUlyalIbHAS, MPaKTHYECKHe 3HAHMS 110 TeMe; IIPHBOJUTH NPUMEpHI, IT0A0NUpaTh
pelleHue 3a1a4, apryMeHTHI, CYOPMYIIPOBATH BEIBOBI
paboTa ¢ TeCTOBBIMU
MaTtepHuaizamu, paboTa ¢
aJrOPUTMaMHU
03 72 KonTpoabnas paGora Ned JInunocTHO- CamocTosTenpHOe Pemenne KOHTPOJBHBIX | Ydammuecs: IeMOHCTPHPYIOT 3HAHUS 0 TeMe: «ApU(MeTHdecKas u
OpUCHTUPOBAHHAs | IJIAHUPOBAHUE U | 3agaHui reoMeTpuyecKas IpPOrpeccus», pellaroT 3afadd Ha IPUMECHEHHE
Ielaroru4ecKast IIPOBEJICHUE HCCIEI0BaHUS ¢opmyn. CBoOOIHO pemaloT 3agadd Ha TPUMEHEHHe (GopMyl
CHUTyaIus pelIeHus apu(PMETHIECKOH 1 TeOMETPUIECKOIl MpOrpeccuu.

DJieMEeHTHI KOMOMHATOPUKH, CTATUCTHKHU U TeOpUH BeposiTHOcTel (14 u)

HEJIb: n03HaKOMHUTh y4alIUXcs ¢ OCHOBHBIMHM METOJAMHM PELICHHs MPOCTEHIIMX KOMOWHATOPHBIX 3a/ad. BBecTH moHsTHe (akTopHania W MPOCTEUIINX YHCIOBBIX XapaKTEePUCTUK

nHdopmanum.
03 73 KombunaropHsle 3agaun PenponykruBHas IIpaktukym, ¢poHTaneHBI | Pemenue ynpaxHeHHH, | YMEIOT pemaTh NpOCTeHInne KOMOMHATOPHBIC 3aJadd, CTPOST
74 orpoc OTBETHI Ha BOINPOCHL | JEPEBO BO3MOXKHBIX BAPHAHTOB, PEHIAIOT 33/1a4M HA IIEPECTAHOBKH,
Pabora ¢ | coueranus. Pemaror y4eOHBIE M HpakTHUECKHe KOMOWHATOpPHBIC
SHIMKIIONEANYECKOH 3aJa4d  IyTEM  CHUCTEMaTHYeCKOro Iiepedopa  BO3MOXKHBIX
JIUTEpaTypoi BapUAHTOB U C HCIOJIb30BAaHUEM NPABUJIA YMHOXKCHUSL.
03 75 CraTtuctuka - nus3aiiH | PenponykruBHas [paktukym™m, ¢ponrtanbHelil | [IpakTukym, 3HaKOMBI CO crocobamu TpezcraBieHus uHpopmanuu. Haxomsr
76 “HpOPMAIIH HUccnenoBarensck | ompoc  CamocrosiTenbHOE | (PpOHTANIBHBINA OMIPOC 4acTOTy COOBITHS, HCHOJNB3YS COOCTBEHHBIC HAOMIOACHUS U
ast TUTAaHUPOBaHNE u TOTOBBIE CTaTUCTHUUYECKUE J[AHHBIC, TOHUMAIOT CTaTHCTHYECKHUE
MPOBEICHNE NCCIIEOBAHUS YTBEpKICHHS, BCTPEYAIONIWECS B IIOBCEJHEBHOH JXH3HH H B
MPaKTHIECKOH AESTENbHOCTH.
03 77 IIpocreiimme  BepositHocTHbIe | [lonckoBas [MpoGneMHble 3anaHus OtpaboTka anroputMma | 3HaKOMBI C MOHSTUSIMU JTOCTOBEPHOE, HEBO3MOXKHOE U CIIydaliHOe
78 3a1aun JeHCTBYA, peureHue | coObiThs.  HaxonsT  BeposSTHOCTh  HACTyIUICHHE  COOBITHS,
yIpaXHEHUH BEPOSTHOCTh MPOTHBOIOJI0KHOTO coObITHsA. CocraBieHue Tadiu,
JUarpaMM, CxeM, paboTa C pasIHIHBIMH = CTaTHCTHYECKHMH
TadauIaMu
03 79 OKcniepUMeHTalbHbIe TaHHbIE H | OOBSCHUTEIHHO- Jlexuns, nemoHcTpanus | [loctpoeHne Hcnone3yroT nmproOpeTeHHbIe 3HAHUS U YMEHHS B MPaKTHUECKON
04 80 BEPOSITHOCTH COOBITHIA WLUTIOCTPATUBHAS TabmIHIl QITOpPUTMA  NEWCTBUS, | NEATEIFHOCTH W TIOBCETHEBHOW XHM3HM JJIsI CPaBHEHHS MIAHCOB
peleHne yIpaKHEHWH, | HACTYIIEHHS CIy4alHBIX COOBITHH, IJISI OIEHKH BEPOSTHOCTH
OTBETHl Ha BOINPOCHL | CIyYaiHOTO COOBITHS B IIPAKTHYECKHX CUTYALMSIX, COMOCTABICHUS
MOJIEJIH C peasibHOM cuTyanuei
04 81 Pemenne TecToBbIX 3amaHuii no | PenponyktuBHas, [TpoGnemHuble 3a1aHU (bpoHTaNBHAS, VYyammecs AOMKHBI YMETb IEMOHCTPUPOBAaTh TEOPETHUECKUE W
TEME «DJIeMEHTBI IMOHUCKOBast UHAUBUAYaAJIbHAA MPAaKTUYECKHUE 3HAHUA IO TEMEC, NMPUBOAUTL NMPUMEPHI, HO)IGI/IpaTb
KOMOWHATOPHKH, CTaTUCTHKH H peleHue 3aad, apryMeHTHI, CYOPMYIIPOBATH BEIBOBI
TEOPHH BEPOSTHOCTEI paboTa C TeCTOBBIMHU
MaTtepHazamu, paboTa ¢
aJITOPUTMaMH




04

82

Koutpoabnas padora NeS

JInmaHOCTHO-
OpPUCHTUPOBAHHAS
MearoruyecKas
CUTYyaLust

CamocTosATeIbHOE
[UTAaHUPOBaHHE u
MPOBE/ICHUE HCCICIOBAHUSI
perLeHus

Pemenrie KOHTPONBHBIX
3aaHuM.

Vyampecs JEMOHCTPUDPYIOT 3HaHHS O MHOXECTBE, PpELIAIOT
KOMOMHATOpHbIE 3aJayd, BEPOATHOCTHHIE 3amayn.CBoOOIHO
HaXoOIT YacTOTy COOBITHS, OOBEAMHCHHWE U IepeceucHHe
MHOXECTB. Haxo&midT BepOATHOCTb HACTYIUICHHE COOBITHS,
BEPOSTHOCTh NPOTHUBOIOJIONKHOTO COOBITHS, BEPOSITHOCTH CYMMBI
HECOBMECTHBIX COOBITHH.

[oBTopenue (20 u)
HOEJIb: O6o0menne n cucTeMaTH3ays 3HAHUH TeM Kypca anreOpsl 3a 9 xiacc; ¢popMHpOBaHHE NOHUMAHUS BO3MOKHOCTH HCIIOJE30BAaHUS MPUOOPETCHHBIX 3HAHUM M YMEHHH B
MPaKTHYECKOH e TeIbHOCTH, TOBCEJHEBHOM JKH3HU

04 83 AnreGpandecKue BEIpaKCHUSA [Touckosas [Ipo6aemusie 3amaHus | PemeHue ympaxHeHWi, | Yuamuecs 3HAIOT MpaBWiIa CIOKEHHS, BBIYMTAHUSA ApoOer ¢
84 PenponykrusHas IIpakTHky™M, (pOHTANBHBIN | OTBETHI Ha BONPOCHL, | OAMHAKOBEIMH M C pa3sHBIMH 3HaMEHATelsIMH, YMHOXCHHE U
0IpocC [NHOAI'OTOBKA K | memeHne pApoOel; yMEIOT BBINOJIHATH BBIUUCICHHS. Ydarmecs
'nA YMeEIOT BBINIOJTHSATH anreOpandeckue oTepanun Hax
areOdpandeckuMH Ipo0siMu.
04 85 YpaBHeHUs u cucremsl | [louckoBas IIpobnemusie 3aganus | OtpaboTka anropuTma | YUamuecs  pelnaroT  JHMHEHHbIE  ypaBHCHHUS,  KBaJpaTHBIE
86 YpaBHEHUI PenponykruBHas IIpakTuky™m, (QpPOHTAIBHBIN | NEHCTBUSL, pelleHue | ypaBHEHMs, pallMOHAJIbHbIE ypaBHEHMs, CHUCTEMbl YpPaBHEHUH C
87 HccnenoBatensck | ompoc  CaMocTOSITENbHOE | yHpaskHEHHI JIBYMsI IEpPEMEHHBIMH. VYuamuecst cBOOOHO pemraoT
as IIJIAHUPOBaHUE u | IIOAI'OTOBKA K | JMHEIHble ypaBHEHUs, KBaJpaTHbIE ypaBHEHMS, palllOHAJbHBIC
nposeseHue uccnepoanus | TMA YpaBHEHHSI, CHCTEMBI YPaBHEHUI C IBYMs IepeMEHHBIMU
04 88 CucreMbl HEpPaBEHCTB PenponykruBHas IMpaktukym™m, ¢poHTanbHblil | Pemenune ympaxHenuid, | Pemaror cucTeMbl HepaBeHCTB. PemmaioT cucTeMbl HepaBeHCTB,
89 UccnenoBatensck | ompoc  CaMOCTOSITENBHOE | OTBETHI HAa  BOIIPOCH, | COBOKYIIHOCTH  HEpaBeHCTB. Pa3BuTHe yMeHHS  TPaMOTHO
as IUTaHUPOBAHKE u | [IOATOTOBKA K | BBIIOJHATH AITOPUTMHIECCKUE MTPEAIUCAHNS.
npoBeneHue ucciepoBanus | [UA
04 90 OyHKIMK U TpaduKK ITouckosas [TpoGnemHbIe 3amaHus | Pemenwe ynpakxHeHui, | YMeroT crpouTh rpaduke (GYHKIME W HCCIenoBaTh HX Ha
91 PenponykrusHas IMpakTnky™m, (GpPOHTAJBHBIA | OTBETHI Ha BONpPOCHL, | CBOWCTBA, pemiath  IpadUueckd  ypaBHEHUWs,  BBIOJHATH
HUccnenosarensck | onpoc  CamocrosrensHoe | I[IOAIOTOBKA K | mOCTpoeHHe KycO4HOH (YHKIMH. YMEIT rpaduuecku pemarb
as IUTaHUPOBAHKE u | THA CHUCTEMBl ypaBHEHHHA. YMEIOT CTpOUTh Tpadukd GYHKIMHA u
MPOBEICHNE NCCIIEAOBAHUS HCCIIeIoBaTh MX HA CBOWCTBA, pemaTh TpadHIecKH ypaBHEHUS,
BBINIOJIHATE ~ MOCTPOCHHE  KyCOouHOH  ¢yHKimu.  Pa3Burme
(hYHKIMOHAIBHO- rpadMUECKUX MPECTaBICHAN YIaIuXCs
04 92 TekcToBbIe 3a1a9K IMouckoas ITpoGnemHbIe 3agaHus | PelneHue ynpakHeHH#, | Yuamuecs yMeroT pellaTh 3a/audl Ha JBIDKCHHE, Ha COBMECTHYIO
05 93 PenpoIyKTHBHAS IMpakTuky™m, (GpPOHTAJBHBIA | OTBETHI HA BOINPOCHL, | pabOTy. YMEIT pelmarh 3aja4yd Ha MHPOLCHTHI, Ha COCTaBICHHE
94 onpoc [NIOAI'OTOBKA K | KBaIpaTHBIX ypaBHEHWH, CHUCTeM ypaBHeHWH. Pemator Goinee
T'A PabGora ¢ | cinoxHble 3a7]a4uu HA COCTaBJIICHUE KBAPATHBIX YPaBHEHUM, CUCTEM
dopmymamu U | ypaBHEHHH C IBYMsI IEpEMEHHBIMA
CIIPaBOYHBIMHU
TabIuIaMu
05 95 ApudmeTnieckas mporpeccust Hccnenoparenbck CaMOoCTOSITENILHOE Pewenue ynpaxxuenuii, | Pemenue 3agay. YMEOT COCTaBJIATh MaTEMAaTHYECKHUE MOJIENU
96 ast TUTAaHUPOBaHHE W | OTBETHI Ha BOIPOCHL, | pealbHBIX CHTyauuil. Pemaror 3agaun
97 MPOBEICHUE UCCIICTOBAHUS IMOAIOTOBKA K
I'MA PaGora ¢
05 98 T'eomerpudeckas mporpeccust opmynamu u
99 CIIPaBOYHBIMHU
TabuuaMu
05 100 HroroBasn KoHTpoabHasi | JlmaHocTHO- CamocTosiTeTbHOe Pemenne KOHTPONBHBIX | Ydammuecss JeMOHCTPUPYIOT 3HAHUS 1O KyPCy OCHOBHOH IITKOJIBI
pabora OpPHEHTHPOBaHHAs | [UIAHUPOBaHHE U | 3amaHui.
neJaroruyeckast IPOBE/ICHUE HCCIIEA0BAHHS

CUTyalus

peleHus




05 101 Peseps
102
0 ceomempuu.
Ne HAaKTHYeC
Aun Heparoruyeckue Bun u popma .
Mecsaun | ypo Tema ypoka Kasi MoJelb IInanupyemslii pe3yJbTaT
CpeACTBa JeATeIbHOCTH YYaIlHXCsl
Ka o0yueHust

BBoanoe noBropenue (24)
Iean:0000MIUTh M CHCTEMATH3UPOBAThH 3HAHMS yUYAIIUXCsl IO OCHOBHBIM TeMaM Kypca reoMeTpuu 8 kiacca

KHHUTOM.

09 1 IloBTOpeHue. PenpoaykTus | mpakTHKyMm WnguBunyaneHas.  Pemenue | JOIKHBI  3HaTh  KIAcCH(MKALUMIO TPEYTOJAbHHKOB IO yIridaM M CTOPOHaM;
TpeyronpHuKH Has 3amad, pabora ¢ TectoM H | GOPMYIHMPOBKY  TpeX  TPH3HAKOB  paBEHCTBA  TPEYTOJIbHUKOB,  CBOMCTBA
KHHTOH. paBHOOEIPEHHBIX M IPAMOYTOJBHBIX TPEYroJbHHKOB, TeopeMmy Iludaropa. Ymersb

MPUMEHATH 3HAHUS [IPU PELIEHUU F€OMETPUIECKHX 3a/1ad.
09 2 IloBTOpeHue. PenponykTuB | mpakTHKyMm Wunuennyanshas.  Pemenne | JlomkHBI 3HATh KIACCU(HKAIMIO IapajuIeIorpPaMMOB, OINPEAENCHUS H3ydeHHBIX
YeThIpeXyronbHUKN | Has 3amad, paboTta C TECTOM M | YETBHIPEXYTOJIBHUKOB, WX CBOMCTBA. YMEThb IPUMEHITh 3HAHHSA TIPH PEIICHUH

TEOMETPUIECCKUX 3a/1a4.

BexTops1 (9 1)

KOOpJWHAT NpU pEIICHUN I'COMETPUICCKUX 3alay.

HeJIL: Hay4YUTh y4dallluXCs BBIINOJIHATH JEHCTBUS HaJl BEKTOpaMH KaK HallpaBJICHHBIMH OTPE3KaMH, YTO BAXXHO IJI

NPUMCHECHUS BEKTOPOB B (1)I/I3I/IKC; NMO3HAKOMUTE C HUCIOJIb30BAHUEM BEKTOPOB U METOAA

09 3 Tlonstne Bekropa, | ITouckosas IIpoGnemubIe I'pynnoBas, WHIUBHIyadbHas | 3HAIOT ONpPEIENCHHE BEKTOPA M PaBHBIX BEKTOPOB. I300paxaroT M 0003HAYAIOT
paBEeHCTBO 3aJaHus OtpaboTka QIrOPUTMA | BEKTOPHI, OTKJIAABIBAIOT OT JAHHOH TOYKH BEKTOpP, PAaBHBI JaHHOMY. YMEIOT
BEKTOPOB JeHCTBYA, pemeHre | M300pakaTb  KOJUIMHEApHBIE  BEKTOPHI,  COHAIIPABJICHHBIE,  MPOTHBOIIOJIOXXHO
yIpaXKHEHUH HaIlpaBJICHHBIE BEKTOPBI, PAaBHBIE BEKTOPHL. YMEIOT OTKJIAABIBATh OT TOYKH BEKTOP
paBHBII nanHOMY @DoOpMHpOBaHHE YMEHHMS OTpakaTh B YCTHOH M NMMCBMEHHOH (hopme
Pe3yIbTaThl CBOCH NIESITETbHOCTH
09 4 CymMma nByx | OO0bscuutens | Jlekuws, ®dpoHTanbHasA IToctpoenne | MmeroT mpencraBieHNe O 3aKOHAX CIOXKEHUS BEKTOPOB; 00 OMNpENeSIeHHH Pa3sHOCTH
BEKTOPOB. 3aKOHBI | HO- JIEMOHCTpAIHs ITOPUTMA JEHCTBUS, PEIICHHe | JBYX BEKTOPOB, O HAXOXKAECHHU CYMMBI HECKOJIBKHX BEKTOPOB, MCHOJB3Ys IpaBHIia
CIIOKEHHS WITIOCTPATHB | TaOnuIl ynpaxHeHuid.  OTBeTbl  Ha | TPEYroJIbHMKAa ¥ IIPaBWIO MapajulesiorpaMma. YMeIoT, HaxoIuTh, CyMMY IBYX
Hasl BOIIPOCHL. BEKTOPOB HCIOJB3Yys MPaBUJIO TPEYrojbHHKA W MapajuienorpamMma Passutie ymeHus
COCTaBJISITh KOHCIEKT MO JAHHOMY MaTeMaTH4eCKOMY TEKCTY, BBIICINSIOT TJIABHOE B
TEKCTE.
09 5 CymMma Heckonbkux | [lomckoBast IIpo6nemHuoe I'pymmosasi. OtpaboTka | 3HAIOT 3aKOHBI CIIOKEHHWE BEKTOPOB, OMPENEINSIOT Pa3HOCTh IBYX BEKTOPOB, HAXOMIST
BEKTOPOB U3JIOKEHHE. aNTOPUTMA JEHCTBUS, PEHICHHE | CyMMY HECKOJIBKHX BEKTOPOB, HCIIONB3YyS IpaBHiIa TPEYrOAbHUKA M MPaBHIO
IIpoGnemusIe ynpaxseHnif.  OTBeTHI  Ha | mapamienorpamMMa. YMeEIOT, HaXOAUTh, CYMMy JBYX BEKTOPOB HCIIONB3YS IPABHIO
3aadn BOIIPOCEL. TPEyrolbHUKA W TapaulesiorpaMMa. YMEIOT, HaXOAUTh Pa3HOCTh JBYX BEKTOPOB.
(poHTaNBHBII CKi1anbIBaTh BEKTOPHI IO IIPABIITY MHOTOYTOJIBHUKA.
OIIpOC, YIPaKHEHUS
09 6 Brrunranue Penponyktus | IlpakTtukywm, WnnuBnmyansHas. Pemenne | 3HaroT 3aKOHBI CIIOKEHHE BEKTOPOB, ONPEIEIAIOT Pa3HOCTh JBYX BEKTOPOB, HAXOMAT
BEKTOPOB Has (poHTaANBHBII YIpaXHEHUH, COCTaBJIEHHE | CyMMY HECKOJIBKHX BEKTOPOB, WCIIONB3Yysl IIPaBHJIa TPEYTOJAbHUKA M MPaBHIO
orpoc OIIOPHOTO KOHCIIEKTAa, OTBETHI | MapajulesiorpaMMa YMeEIOT, HaXOJUTh, CyMMY IBYX BEKTOPOB HCIIONB3YS IIPABUIO
Ha BOIIPOCHI. TpeyrolbHUKA W MapajulelorpaMMa YMEIOT, HaXOIUTh Pa3HOCTh JBYX BEKTOPOB.
CKJ1afbIBaTh BEKTOPHI IO IPABIITY MHOTOYTOJIBHUKA.




09 7 YMHOXeHHE O0psacuutens | Jlekuus, ®poHTaIBHAS [loctpoenue | MmeroT npeacraBieHne, Kakol BEKTOP Ha3bIBA€TCS IPOU3BEJCHUEM BEKTOPA Ha YUCIIO.
BEKTOpa Ha YUCIIO0 HO- JEMOHCTpAIHs aNropuT™Ma ACHCTBUSA, pemieHue | YMelT (GopMyJIHpoBaTh CBOWCTBA YMHOXKEHHs BEKTOpa Ha uucio .DopMymupyloT u
WIITIOCTPATHB | CNA[ — MeKIun YTIpaKHEHUH.OTBETHI Ha | JOKa3bIBAaIOT TEOPEMY O CPeAHEH JMHHUHU Tpanenuy. 3HaloT, KaKOH BEKTOP HAa3bIBAETCS
Has IIpo6nemuoe BOTIPOCEHI MPOU3BEICHUEM BEKTOpa Ha 4HCIO0. YMEIOT (OPMYIHPOBAaTh CBOWCTBA YMHOMXEHHS
[Touckosas U3JI0KEHHE I'pynnosas. Otpabotka | BekTopa Ha uucio DopMyIUpyIOT M [OKa3bIBAIOT TEOPEMY O CpeOHEeH JMHHUU
IIpo6nemubIe IrOpUTMa JAEUCTBUS, pPelIeHHe | Tpaneuuu. PemaroT 3ajauv Ha MPUMEHEHHE CBOWMCTB YMHOXKEHHUSI BEKTOpa Ha YMCIIO.
3a1a4u ympaxHeHuil.  OtBersl  Ha | DOpPMHUpPOBAHUE YMEHUS CO371aBaTh TEOMETPHUYECKUE UEPTEeXH, Iepeaoue
(pOHTANBHBIH BOTIPOCHI. uH(OPMAIHIO O JAaHHOM HOHSTHH.
OIIpoC, YIPaKHEHHS
09 8 IIpumenenue Penponykrus | Ilpaktukym, NunuBunyanpHas. Pemenne | 3HaloT, Kakoil BEKTOp HAa3bIBACTCS IMPOM3BEICHHEM BEKTOpa Ha YHCIO. YMEIT
BEKTOPOB K | Has (pOHTANIBHBIH YIpaXHEHUH, cocTaBieHue | (GopMyaMpoBaTh CBOMCTBA YMHOXEHHs BEKTOpa Ha ducio. PemaroT 3amaun Ha
pelIeHHIO 3a1a4 orpoc OIOPHOTO KOHCIIEKTa, OTBETHI | MPUMEHEHUE CBOICTB yMHOXKEHUS BEKTOPA HA YHCIIO
Ha BOIIPOCHIL.
09 9 Cpennsist muaus | UccnenoBaren | CamocTosiTeNbHOE I'pynmosas, ¢ponTanpHasd. | Pemaror 3amaum Ha INPUMEHEHHE CBOICTB YMHOXEHHS BEKTOpa Ha YHCIO.
Tpamnenun bCKast miaHupoBaHne U | Pemenne kadecTBeHHBIX 3amad | DopMyIHpPYyIOT U HOKa3bIBAIOT TEOPEMY O CpPEIHEH JIMHHUHM Tpamenuu. PematoT 3agaun
MIpOBEACHNE Ha IPIMEHEHNE CBOHCTB YMHOXEHHS BEKTOPa Ha YHCIIO
HCCIIEIOBAHUS
10 10 | Ipumenenune Penponyktus | Ilpaktukym, MNunuBunyanpHas. Pemenne | Pemator 3amaun Ha [pPUMEHEHUE MIPaBWI: TPEYroJbHMKA, Napajesorpamma,
BEKTOPOB K | Has (poHTANBHBII yIpaXHEHUH MHOTOYTOJIbHAKA PemaioT 3amaun Ha IMpUMEHEHHE CBOWCTB YMHOXEHHS BEKTOpa Ha
pELICHHIO 3a1a4 orpoc gucno .Pemaror 3agaun Ha NpUMEHEHHE MpPaBHI: TPEYTONbHHKA, MapaielorpamMMma,
10 11 | KonTpoasHas JlmanocTHO- CamocTosTenpHOe WnpuBunyanbHas, Pemenne | MHOroyronbHuKa. Pemaror 3amayd Ha NPUMEHEHHE CBOWCTB YMHOXKCHHUS BEKTOpa Ha
pa6ora Nel 1o | opHEHTHPOBAa | IUIAHUPOBAHHE U | KOHTPOJBHBIX 3aJaHUH. 9HCII0, HA TIPIMEHEHHE TEOPEeMBl O CpPeAHEeH JIMHUH Tpanenuu. Bemonnerne paboTs
TeMe «BekTopbD» HHast MIpOBEACHNE IO TIPEIBSIBICHHOMY AITOPUTMY
MeJaroru4eck | HCCIeTOBAHMS
as  CHTyalus | perIeHHs

Merton xoopaunat (10 1)

He.m,: PpacliupuThb U yFJ'IyGPITL MPEACTAaBJICHUA yJalllUXCs O METOJIC KOOPJAMWHAT, pa3BUTh YMCHUEC NPUMEHSITH anre6pa1/1qec1<m‘«'l annapar npyv peICHUM rcoOMETPpUICCKUX 3a1a4.

10 12 | Aramus OObsicaurens | Jlekws, ®poHTanbHAS. IMoctpoenune | Mmeror npencrasienne o GopMyJIMPOBKE U JOKA3aTEIbCTBE JIEMMBI O KOJUTHHEAPHBIX
KOHTPOJIBHOMN HO- JIEMOHCTpAIHs aNropuUTMa JIEUCTBHUS, pEelIeHHe | BEKTOpax W O TEOpeMe, O Pa3sIoKEHHH BEKTOpa 110 JABYM HEKOJUIMHEAPHBIM BEKTOPaM.
paboTBI. WUTIOCTPATHB | TaOnuIL ynpaxHenuid.  OtBerbl  Ha | IIpUMEHSIOT mpaBuia IeHCTBUI HaJl BEKTOpaMH K pelleHHIo 3anady. dopmupoBaHue
Pa3znoxenue Hasl BOIIPOCHL. YMEHHS CO3/1aBaTh reOMETPHUYECKUE YePTEXKH, Hepeaarone NHHOPMAIHIO O JaHHOM
BEKTOpa IO JBYM MOHSTHUH.

HEKOJUTMHEapHbIM
BEKTOpaM

10 13 Koopaunatsl [TouckoBas [Ipobnemuoe I'pynnosast. OtpaboTka | 3HalOT (OPMYJIMPOBKM M [I0Ka3aTEIbCTBA JIEMMBbl O KOJJIMHEApPHBIX BEKTOpax M

BEKTOpa M3JI0)KEHHE aNroOpUTMa JIEUCTBUS, pEelICHHE | TEOPEMbI O Pa3lIoKEHHH BEKTOpa IO JBYM HEKOJUIMHEapHbIM BekTopam. [IpuMeHsIoT
IIpoGnemusle yIpa>KHEHUH. OTBeTsI Ha | TEOPEMY O PA3JTI0KEHUU BEKTOpPA MO ABYM HEKOJIJIMHEAPHBIM BEKTOpaM IPH PEIICHUH
3a1a4u BOIIPOCHI. 3ajay.

(b poHTANBHBII
OIIPOC, YIPAKHEHHUSI




10 14 | KoopauHatbl Penponykrtus | Ilpaktukym, WunuBunyanbHas. Pemenune
BEKTOpa Has (dpoHTANBHBIIT YIpaXHEHUN
orpoc
10 15 | Ilpocreiimue [Touckosas IIpobremuoe I'pymmoBsas. Otpabotka | MIMeloT mpencTaBicHUE O MOHATUM KOOPAWHATHI BEKTOPA, KOOPAMHAT PAa3HOCTH H
3a1a4u B U3JI0KEHHE aNropUTMa IEHCTBUS, PEIIEHHE | CyMMBI ABYX BEKTOpOB. Pemaror npocreiimue 3a1a4u METOJOM KOOPAUHAT
KOOpJIUHATAX IIpo6nemubIe ynpaxkHeHuil.  OTBeThHl  Ha
3a1a4u BOTIPOCHI.
(dpoHTaNBHBII
OIIpoC, YIPaKHEHHS
10 16 | IIpocreiimme Penponykrtus | Ilpaktukym, MNunuBunyanpHas. Pemenne | Pemaror mpocreiimme 3amadd METOIOM KOOpAHHAT. 3HAOT (GOpMyIbl KOOpAWHAT
3a1a4u B | Has (pOHTAIBHBIH YIpaXHEHUH, COCTaBJIEHHE | BEKTOpA, IPHUMEHSIOT UX MIPU PELICHUH 33134
KOOpANHATAX orpoc OTOPHOTO KOHCIIEKTa, OTBETHI | Pa3BuThe yMeHHs W3BIEKaTh HEOOXOAMMYI0 HHGOPMAIMIO U3  CIIPABOYHOM
Ha BOIIPOCHI JIUTEPATYPBL
10 17 | VpaBuenue umHuH | OObscHuTens | Jlexuns, ®poHTanbHAas. IMoctpoenne | MmeroT npeacTasieHre 00 ypaBHEHHN OKPY)KHOCTH M NpsiMoi. Pemaror
Ha IUIOCKOCTH. | HO- JIEMOHCTpaIHs ITOPUTMa JEHCTBUS, pPEIICHHe | 3aa4d Ha INPUMEHCHHE YPaBHEHUS OKPYXXHOCTH. Pa3BUTHE YMEHUs W3BIICKAaTh
YpaBHeHne WUTIOCTPATHB | TalnuIl ynpaxHeHuid.  OTBeTbl  Ha | HEOOXOAMMYIO HH(OPMAIHUIO U3 YIeOHO-HAYYHBIX TEKCTOB
OKPYKHOCTH Has BOIIPOCEI
10 18 | VpaBuenue npsimori | ITomckoBas IIpoGnemuoe I'pynnosas. OtpaboTka | PemaroT 3amaun Ha IpUMEHEHHE ypaBHEHHS OKPYXXHOCTH. Pemaror Goliee CIOXHBIC
U3JI0KEHHE ITOPUTMA JEHCTBUS, PElICHHe | 3a7a4d HA IPUMEHEHHE YPaBHEHHS OKPY)KHOCTH U METOJIOM KOOpPANHAT.
IIpoGnemubIe ynpaxkHeHuil.  OTBeThl  Ha
3a7a49K BOIIPOCEI
(b poHTANBHBII
OIIpOC, YIPAXKHEHUS
11 19 | VpaBuenus npsmoii | ITounckoBas IIpo6aemHoe I'pynnosas. OtpaboTka | PemaroT 3agaun Ha IpUMEHEHHE YpaBHEHHMS NPSIMOW M OKpPY)XXHOCTH. Pemrator Gosee
U OKPYXKHOCTH U3JI0KEHHE anroputMa JAeiicTBUS, pelleHHe | CIIOKHBIC 3aJaull METOA0M KOOPIUHAT.
IIpobaemusle ynpaxkHeHuil.  OTBeThl  Ha
3a7a4n BOTIPOCEHI
($poHTANBHBII
OIpOC, YIPaKHEHUSI
11 20 | Pemenwue 3amau Penponyktus | IpakTtukywm, WunuBuayanpHas. Pemenne | Pemaror 3amaum Ha NpUMEHEHHE YpPaBHEHUsS OKPY)XHOCTH W METOJOM KOOpJMHAT.
Hasl ($poHTANBHBII YIpaXHEHUH, cocTaBieHre | [IpuMeHsIOT TeopeMy O pa3liOXKEHHH BEKTOpa IO JBYM HEKOJIMHEApHBIM BEKTOpaM
orpoc ONOPHOTO KOHCIIEKTa, OTBETHI | NMPHM pEUIeHHH 3anady. PemaroT 3agayd Ha NPUMEHEHHE YpPaBHEHHS OKPY)XXHOCTH U
Ha BOIPOCHIL. METOJIOM KOOpANUHAT
11 21 | KonTpoabnas JlnanocTHO- CamocrosiTenpHoe WunuBnayaneHas, Pemenne | Pemaror 3amaum Ha NpUMEHEHHE YpPAaBHEHUsS OKPY)XHOCTH W METOJOM KOOpJMHAT.
padota Ne2 OpHEHTUPOBa | IUIAHUPOBAaHME ¥ | KOHTPOJBHBIX 3aJaHHM. [IpUMEHSIIOT TeopeMy O Pa3JIoKEHHH BEKTOpa IO JBYM HEKOJUIMHEApHBIM BEKTOpam
HHasA NPOBECACHUE npu peIICHUM 3aaad. Pemaror 3aa4i Ha TMNPUMCHCHHUEC YpPaBHECHUSA OKPYXKHOCTH U
MEJaroTuuecK | UCCNe0BaHUsA METOJIOM KOOpIMHAT.
asg  CUTyalHus | PEIIEeHHA

CooTHOLIeHHe MeK1y CTOPOHAMH M YIJIaMH TpeyroabHuka (13 u)

Iles1b: pa3BUTh yMEHHE YHAIUXCSI IPUMEHATh TPUTOHOMETPUYECKUH anmnapar NpH pelieHn FeOMeTPUYECKUX 3a1ad.




11 22 | Anamus O0psacuutens | Jlekuus, ®dponTanbHas IToctpoenue | MmeroT mpencraBieHue O CHUHYyCe, KOCHHyce M TaHreHce anas yrioB or 0 mo 180
KOHTPOJBHOMN HO- JEMOHCTpAIHs aNropuTMa IEHCTBUS, pelleHne | rpaxycoB. Pemaror, 3a1auu UCIONb3ys CBOWCTBA CHHYCA, KOCHHYCA, TAHTEHCA.
paboTEI. CuHyc, | WINTIOCTPAaTHB | CNAWI — NeKIHuu YTIpaKHEHUH.OTBETHI Ha
KOCHHYC M TaHTEHC | Has BOTIPOCHI.
yrna

11 23 | Cunyc, xocunyc u | ITomckoBast IIpobremuoe I'pymmoBsas. Otpabotka | Pemaror, 3amaun HCHoib3ysl CBOWCTBAa CHHYCA, KOCHHYCA, TaHT€HCA. 3HAIOT CHHYC,
TaHTEHC yTia U3JI0KEHHE alrOpUTMa JEHCTBUS, pPElIeHHe | KOCHHyc M TaHreHc anas yrnoB oTr 0 mo 180rpamycoB Jlokas3bIBaloT OCHOBHOE

IIpoGnemusbIe ynpaxkHeHud.  OTBeTBl  Ha | TPUTOHOMETPHYECKOE TOXIECTBO. 3HAIOT (OPMYJbI A BBIYMCICHHS KOOPAMHAT
3a1a4u BOTIPOCEHI TOYKH

(dpoHTaNBHBII

OIIpoC, YIPaKHEHHS

11 24 | Teopema o | Pemponyktus | Ilpaktukym, MNunuBunyanpHas. Pemenune | Pemaror, 3amaun MCHONb3ys CBOICTBA CHHYyca, KOCHHYCA, TaHI'€HCA. 3HAIOT CHHYC,
TJIOIIAAN Hast (hpoHTANBHBII yIpa>KHEHU, COCTaBJICHHE | KOCHHYC M TaHTeHC s yriaoB oT 0 mo 180rpamycoB. Jloka3pIBaroT OCHOBHOE
TPEYroIbHUKA orpoc OTIOPHOTO KOHCIIEKTa, OTBETHI | TPUTOHOMETPHUIECKOE TOXKIECTBO. 3HAIOT (OPMYNBI OISl BBIYHCICHUS KOOPIHHAT

Ha BOIIPOCHI. TOYKH.
12 25 | Teopema cuHyCOB OOwsacautens | Jlekus, ®poHTambHAs [Moctpoenue | 3HaOT HOPMYIHUPOBKY TEOPEMBI CHHYCOB. [IpOBOMIAT €€ TOKa3aTeIbCTBO, HUCTIONB3YIOT
HO- JIEMOHCTpAIHs QITOPUTMA JEHCTBUS, PEIICHHe | MPU pelNIeHHH 3a1ad
WIIIOCTPATUB | ClAij — JNeKIUN ynpaxkHeHuil.  OTBeThl  Ha
Hasl BOIIPOCEHL.
12 26 | Teopema kocunycoB | OObsicautens | Jlekuus, ®poHTanbHAS Iloctpoenne | 3HarOT (OPMYIHUPOBKY TEOpEMBI KOCHHYCOB. IIpoBOIAT ee 10Ka3aTesbCTBO,
HO- JEMOHCTpAIHs aTOPUTMAa JEHCTBUS, PEIICHHE | WUCIOIB3YIOT IPH PEIICHUH 3a1a4
WIITIOCTPATHB | CNAHJ — JIEeKIUn ympaxHeHui.  OTBeTHl  Ha
Has BOIIPOCEHL.

12 27 | CootHouIeHUE OObsacautens | Jlekous, ®poHTanbHAS [Moctpoenune | 3HaIOT cOCOOBI PENICHUS TPEYrOJIBHUKOB. Pemaror 3a1aun Ha TpUMEHEHHE TeOPEMbI
MEXIy CTOpOHAMH | HO- JIEMOHCTpAIHS aNTOPUTMa JEHCTBUS, PEHICHHE | O IUIOUIAAN TPEYrOJIbHUKA U TEOPEMBI CHHYCOB U KOCHHYCOB
" yIJlaMH | WITIOCTPATHB | CHAMI — JEKIUH YTPaXHEHNH.OTBETHI Ha
TPEyroIbHUKA Has BOIIPOCEL.

12 28 | CootHouieHHE [Nonckosas IIpo6nemHuoe I'pymmosasi. OtpaboTtka
MEXAy CTOpOHAMHU H3JI0KCHUE aNTOPUTMa JEHCTBUS, pEIICHHe
3 yrIaMu IIpo6nemubIe ynpaxHennii.  OTBeTHI  Ha
TPEYTroIbHUKA 3aadn BOIIPOCEL.

(hpoHTANBHBII
OIIpocC, yIpaKHEHHS

12 29 | Pemenne Penponyktus | IIpaktnkym WnnuBnmyanpHas. Pemenne | Pemaror 3amaun Ha IpUMEHEHHE TEOPEMBI O IUIOMAAN TPEYTOJbHHUKA U TEOPEMBI
TPEYTOJILHUKOB. Has (poHTaNBHBII YIpaXHEHUH, COCTaBJIEHHE | CHHYCOB M KOCHHYCOB. Pemaror 0ojee clOKHBIE 337a9d HA IPHUMEHEHUE TEOPEMEI O
W3mepurensHble orpoc OIIOPHOTO KOHCIIEKTa, OTBETHI | IUIONIAJH TPEYTONHUKA M TEOPEMBI CHHYCOB M KOCHHYCOB.

paboTh

Ha BOIIPOCHI.




12 30 | VYron Mexnay | O0wscautens | Jlekmus, ®poHTaNIBHAS. [Toctpoenue | MmeroT moHsATHE, YTO Takoe Yol Mexay Bekropamu. MmeroT mpexncrtaBieHue 06
BEKTOpaMHU. HO- JEMOHCTpAIHs arOpUTMa IEHCTBUS, PEIICHHUE | ONpeAeneHun CKaJISIPHOTO MPOU3BEICHUS BEKTOPOB, 00 yCIOBHU
CkansipHoe WITIOCTPATHB | Tabnui yrnpaxHeHniH.  OTBeTbl  Ha | NMEPHEHAUKYIIPHOCTH HEHYJEBBIX BEKTOPOB. YMEIOT IO YCIOBHIO 33laudl HaXOAUTh
MpOU3BEICHUE Has BOTIPOCEHI CKaJSIPHOE IPOU3BEJEHIE BEKTOPOB, YTOI MKy BEKTOPAMH.
BEKTOPOB PazButne ymeHus paboTaTh ¢ pa3THYHBIME HCTOYHHKAMH MH()OPMAIHU, COCTaBICHUE
KOHCIIEKTOB
12 31 | Ckamspaoe [Touckosas IIpobremuoe I'pymmoBsas. OtpaboTka | YMEIOT OOBSICHUTB, YTO TaKOE YTOoJl MEXIy BEKTOpaMH, 3HAIOT OIpelesieHHe
MpOU3BEICHUE U3JI0KEHHE alTOpUTMa JEUCTBUS, PEIICHHE | CKAISIPHOTO IPOM3BEACHUS BEKTOPOB, YCIOBHE MEPIEHIUKYISIPHOCTH HEHYJIEBBIX
BEKTOPOB B IIpoGnemusbIe ymnpaxHeHuiH.  OTBeTbl  Ha | BEKTOPOB.
KOOpANHATAX 3a1a4u BOTIPOCHI. VMeT N0 YCIOBHIO 33audl HaXOJWUTh CKAaJSIPHOE IIPOM3BEICHUE BEKTOPOB, YTOI
(pOHTANIBHBIH MEeX1y BeKTOpaMH. Pa3BuTHE yMEHUS IPUBOIUTH IPUMEpPHI, (HOPMYIHPOBATH BBIBOBI
OIIpoC, YIPaKHEHHS
12 32 | Peurenune ITouckosas IIpo6aemHuoe I'pynnosas. OtpaboTka | PemraroT 3aga4u 1o Teme, yBEpEHHO HCIONB3YIOT (POPMYJIbI M TEOPEMBI P PELICHUN
TPEYTOJIBHUKOB. H3JIOJKCHUE. aNropUTMa IEHCTBUS, pemieHne | 3amad. [IpoBomsIT omepanmuy Haj BEKTOPAaMHM, BBIYMCISIOT YrOJI MEXIY BEKTOPaMH,
CkanspHoe IIpoGnemusbIe ynpaxHeHuidH.  OTBeTbl  Ha | MPOBOAAT AOKa3aTENbHBIC PACCY)KACHMS MPHU PEIICHUM 337ad, UCIOIb3ys W3BECTHBIC
TIPOM3BEICHNE 3a71adn BOTIPOCEL. TeopeMbl, 0OHAPYKUBask BO3MOXKHOCTH ISl X HCIOJIb30BaHUS
BEKTOPOB. (hpoHTANBHBII
OIIpOC, YIPAKHEHHS
12 33 | Peurenune Penponyktus | Ilpaktukywm, WHauBuyanbHas. Pewrenne
TPEYTOJIBHUKOB. Has (poHTANBHBII YIpaXHEHUH, COCTaBJICHHE
CkanspHoe orpoc OTIOPHOTO KOHCIIEKTAa, OTBETHI
TIPOMU3BEICHNE Ha BOIIPOCHI.
BEKTOPOB.
01 34 | Koutpoasnas JInunocTHo- CamocTosTensHOe NunuBunyanpHas. Pemenne | YMmeror pemaTs 3a7aun Ha MPUMEHEHUE CKAISIPHOTO MPOU3BEAECHUS BEKTOPOB. Y MEIOT
pa6ora Ne3 1o | OpHEHTHPOBAa | IUIAHMPOBAHHE W | KOHTPOJBHBIX 33IaHUH. pemrats GoJiee CIOKHBIC 3371a41 Ha TIPIMEHEHNE CKAJISIPHOTO MPOU3BECHIUS BEKTOPOB.
TeMe HHast TIpOBEICHNE Bemonaenne paboTh 110 IPEIbSIBICHHOMY alTOPUTMY
«CooTHoIIeHHE Mearoru4ecK | MCCIETOBAHHS
MEXTy CTOPOHAMH | asi CHTyalus | pelIeHHs
" yriamu
TPEYTrOIbHUKA»
JIMHA OKPYKHOCTH M mJiomaas kpyra (11 1)
Ienn: pacimpuTh 3HaHKUE YYaIIMXCsl O MHOTOYTOJIBHUKAX; PACCMOTPETh NOHSTHS JJIMHBI OKPY)KHOCTH M TUIOIIAIH Kpyra U GOpMYJIbI JUIsl UX BBIYMCIICHHUS .
01 35 | Anamms OObsicaurens | Jlekuws, ®dpoHTanbHasA IToctpoenue | VmeroT npeacTaBieHue O NPaBUIbHOM MHOTOYTOJIBHUKE, OKPYKHOCTH.
KOHT‘pOJ’[bHOﬁ HO- JACMOHCTpauuvs ajropurMa }lef/’ICTBI/Iﬂ, pemeHue 3HaoT d)OpMy.]'lbl JUIA  BBIYMCJICEHUS YIJjla, IUIOIIAAW U CTOPOHBI MPAaBUJIBLHOI'O
paboThI. WUTIOCTPATUB | CIAi] — JIeKIUH yIpa>KHEHUH. OTBeTsI Ha | MHOTOYTOJIbHUKA U paguyca BIMCAHHOW B HETO OKPYXHOCTH.
l_[paBl/I.]'ll)HbIe HadA BOITPOCHI
MHOI'OYT'OJIbHUKH




01 36 | OkpyXHOCTb, [Touckosas [Ipo6aemHoe I'pynmosas. Otpabotka | MmeroT mpencraBieHHe 00 OKPYXHOCTH, OINMCAHHOH OKOJO  IPAaBUJIBHOTO
ONHCaHHAs  OKOJIO U3JI0KEHHE aNropuUTMa JIUCTBUS, pElIeHHe | MHOTOYTOJbHHUKA, U OKPYXKHOCTHU, BIMCAHHOI B MPaBHJIBbHBIN MHOTOYTOJNBHHK. 3HAIOT
MPaBUILHOTO IIpo6Gnemusbie ympaxHeHui.  OTBeTbl  Ha | (OPMYIIBI M BBIYUCIECHHUS yIJIa, IUIOMAAN U CTOPOHBI IPAaBUIBHOTO MHOTOYTOJIbHHUKA
MHOTOYTOJIbHUKA | 3a1a4u BOTIPOCEHI U pajuyca BIHCAaHHOH B HEr0 OKPY)KHOCTH. PemaroT 3agauu 1o Teme
BIMCaHHas B (pOHTAIBHBIH DopmupoBaHHE YMEHHS CO371aBaTh TEOMETPHUYECKUE UEPTEeXKH, IepeIaoue
MpaBUIBHBINA OTIpoC, YIpaKHEHHS uH(OPMAIHIO O JAaHHOM HOHSTHH.
MHOTOYTOJIbHUK
01 37 | ®opmyns st | PenponyktuB | Ilpaktukym NunuBunyanpHas. Pemenue
BBIYHCIICHUS Has (pOHTANIBHBIH YIpaXHEHUH, COCTaBJICHHE
TUIOIAAN orpoc OTIOPHOTO KOHCIIEKTa, OTBETHI
MPaBUILHOTO Ha BOIIPOCHI
MHOTOYTOJIbHUKA,
€ro  CTOPOHBI U
paauyca BIIMCAaHHOMN
OKPY>KHOCTH
01 38 | IIpaBuibHBIE HUccnenosaren | CamocTosiTenpHOE I'pymmoBas, ¢poHTaNpHas | 3HAIOT ONpeNeNeHHE MNPABHIFPHOTO MHOTOYTOJIbHHKA, OKA3bIBAIOT TEOPEMBI 00
MHOTOYTOJIbHUKA bCKast IaHupoBaHWe U | PemeHne kadecTBEHHBIX 3a1ad | OKPYXHOCTH, OIMCAHHOH OKOJO MPAaBHIBHOTO MHOTOYTOJBHHKA, M OKDPYXHOCTH,
MIpOBEACHNE BIIMCAHHOH B NPaBHJIbHBI MHOTOYTONIBHHK. BBIBOAAT hopMyTy AT BEIMHCICHUS yriia
HCCIIEI0BAHUS MPaBHJIBHOTO N-yTOJbHUKA U PEIIAIOT 33/1a4 Ha IPHMEHEHNE ITOH (HOpMyIIBI
01 39 | [paBunbHBIE Penponykrus | Ilpaktuxym WupuBunyanbHas. Pemenue
MHOTOYTOJIbHUKH Has (b poHTANBHBII YIpaXHEHUH, COCTaBJICHHE
orpoc OIIOPHOTO KOHCIIEKTAa, OTBETHI
Ha BOIIPOCH!
02 40 | [dnuna oxkpyxHoctd | OObscHutens | Jlekws, dponTanbHas. IMoctpoenne | MmerotT mpeacTaBieHne o BbIBojAE GOPMyYJIbI JIMHBI OKPYXKHOCTH. PenraroT 3aiaun Ha
HO- JIEMOHCTpAIHs aNropuUTMa JEUCTBUS, pelleHHe | NMpUMeHeHne (OpPMyJbl JUIMHBI OKpPY)XXHOCTH. POpMHpOBaHHE yMEHHUs OTpa)kaTh B
WIUTIOCTPATHB | CNAM] — JEeKIUN ynpaxHeHuid.  OTBeTbl ~ Ha | YCTHOI M MUCBMEHHOH (OpMe pe3yibTaThl CBOEH AesTeIbHOCTH.
Hasl BOIIPOCEHL.
02 41 | dnuHa ITouckosas IIpo6aemHoe I'pynnosas. OtpaboTka | 3HalOT (GOpMyIy JUIMHBI OKPY)KHOCTH. Pemraror 3amaun Ha npuMeHEeHHe (GopMyIibl
OKPY)XHOCTH. U3JI0KEHHE aNropuUTMa JEWCTBUS, pelIeHHe | JUIMHBI OKPYXXHOCTH. BBIBOIAT (opMyny IUIMHBI OKpYXHOCTH. Pemmaror 3amaum Ha
Pemenue 3amau [TpoGnemHbIe ynpaxHeHuid.  OTBeTbl  Ha | MPHUMEHEHHUE (HOPMYIIBI JUTMHBI OKPY)KHOCTH
3aJa4u BOIIPOCHL.
($poHTANBHBII
OIpOC, YIPaKHEHUSI
02 42 | Ilnomans kpyra u | O0wbsacHuTens | Jlekius, ®poHTanbHas. IMoctpoenune | 3HaOT (GOpMYJIbI MJIOMAAA KPyra U KPyroBOro CEKTOpa, YMEIOT pellaTh 3aJadd Ha
KpYroBOTO CEKTOpPa HO- JIEMOHCTpAaLus aNropuUTMa JEUCTBUS, pelieHne | NMpUMeHeHue GopMyI
WJUTIOCTPATUB cllaig — NEKIUU yIpa>KHEHUH. OTBETHI Ha
Hast BOIPOCHIL.




02 43 | Ilmowans  kpyra. | ITouckosas [TpoGnemHoe I'pynmoBast. OtpaboTka
Pemenue 3anau U3JI0KEHHE IrOpUTMa JAEHUCTBUS, PELIECHUE
IIpo6nemubIe ynpaxkHeHuil.  OTBeThHl  Ha
3aaun BOIPOCHI.
(dpoHTaNBHBII
OIIPOC, YIIPaKHEHUS
02 44 | Pemenue 3a1a4 [Touckosas IIpobremuoe I'pymmoBsas. Otpabotka | Pemaror 3amaun Ha mpuMmeHeHune (GOpPMYJN AT BBHIYUCICHUS IUIOLIATU MPABUILHOTO
U3JI0KCHHUE aNropuTMa ACHCTBUS, PELICHHE | MHOTOYIOJIbHHKA, €ro CTOPOHBI M pajuyca BIHMCAHHON OKPYKHOCTH; M (HOPMYJIbI
Tpo6aemuble ynpaxkHeHud.  OTBeTBl  Ha | JIMHBI OKPY)KHOCTH. PemaioT Golsiee CIOKHBIC 3aJa4d Ha IPUMEHeHHe GopMyIn 1us
3aaun BOIPOCBHI. BBIUKMCIICHUS IUIOMIAAN TNPaBHJIBHOTO MHOTOYrOJbHHMKA, €ro CTOPOHBI W pajuyca
(pOHTANIBHBIH BIIMCAHHOM OKPYXHOCTH; ¥ ()OPMYJIBI JUTHHBI OKPY’KHOCTH.
OIIPOC, YNIPaKHEHUS
02 45 | KonTposbHas JIn4HOCTHO- CamocrosiTensHoe VuauBunyansHast,  Pemenue | Pemraror 3agaum Ha mpuMeHeHue (GOpMyJ IS BBIYMCICHHS IUIOLIAAN NPAaBUIBHOTO
pa6ora Ned OpPHMEHTHPOBA | IUIAHUPOBAHME M | KOHTPOJIbHBIX 3aJaHUM. MHOTOYTOJIbHUKA, €r0 CTOPOHBI M pajuyca BIHMCAHHOH OKPY)KHOCTH; M (OPMYIIBI
mo Tteme «JlnuHA | HHas TIPOBeCHNE JUTMHBI OKPYXKHOCTH.
OKPYXXHOCTH. MEarorM4eck | MCCIIeOBaHMs
TTnomaae Kpyra» as  CUTyauus | pelieHUs
JABuzkenus (10 u)

He.]'lb: TIO3HAKOMHUTH yHallIUXCA C IOHATH

€M IBW)KCHHUA U €TO CBOﬁCTBaMH, C OCHOBHBIMH BHIaMHU HBHX(eHHﬁ, CO B3aHMOOTHOIICHUSIMHI HaJ0KEHUH U JIBYOK CHHIA.

02 46 | Ananus OO0psacaurtens | Jlekuus, ®poHTanbHAS. [octpoenue | Mmeror mpencraBieHue 00 O0TOOpaKeHHH IUIOCKOCTH Ha ce0s. Pemaror 3amaum Ha
KOHTPOJIbHOH HO- QITOPUTMA NEHCTBUS, PEIICHUE | OCEBYIO M HEHTPATbHYIO CHMMETPHUIO
paboter.  [loHsATHE | WLTIOCTpATHB yIpa>KHEHUH. OtBeThl  Ha
TIBYKEHUS Has BOTIPOCHL.
02 47 | Tounstue newxenns | ITouckosas IIpo6aemHoe I'pynnosas. OtpaboTka | OOBSICHSIOT, YTO TAKOE OTOOPAKEHHE
H3JIOKCHHUE anropuTMa JAeHCTBHUS, pelIeHHe | MIOCKOCTH Ha ceOst
[IpoGiemubIe yIpaXHEHUH. OtBersl  Ha | Pemaror 3aauu 1o TeMe JIOKa3bIBaIOT, YTO MPU JBHKEHHH OTPE30K 0TOOpa)kaeTcs Ha
3a7a4u BOIPOCHI. OTPE30K.
($poHTANBHBII
ONPOC, YIPAKHEHHS
03 48 [lonsitue nrxenust | PenpoaykTus [IpakTukym, WNuauBuayansHas. Pemenune | MmeroT mpejacraBieHue O CBOWCTBaX JBWKEHHMH PemaroT 3agauum Ha mHpUMEHEHUe
Has (bpoHTANBHBIH yIpaXHEHUH, COCTaBJICHHE | CBOMCTB JBHIKCHHH
onpoc ONOPHOT'O KOHCIEKTa, OTBETHI
Ha BOIIPOCHI.
03 49 [MapannenbHblii OO0bsicuuTens | Jlekuus, ®poHTambHas. [Toctpoenue | MmeroT npeacraBieHue, YTO TAKOE MapaliesIbHbIA MEPeHOC U MmoBopoT. [IpumeHstor
nepeHoc HO- JIEMOHCTpALUS anroputMa JAeiicTBUS, pelleHHe | MapauledbHbIH NepeHoc NPy peleHuH 3a1ayu. Pa3Butue yMeHus BBIOIHATE paboTy Mo
WUTIOCTPATUB | CJIAi] — JIEKIUU yIpa>KHEHUH. OTBETHI Ha | NpexbsBICHHOMY aJITOPUTMY.
Has BOTIPOCHI




03 50 | IoBopotr [Touckosas [Ipo6aemHoe I'pynmosas. Otpabotka | OOBICHAIOT, YTO TaKOe MapajUIeNbHBIA MEepeHOC M MOBOPOT Pemaror mpocreifmve
U3JI0KEHHE. aNropuTMa IEHCTBUS, PEIICHHE | 3afa4u Ha mocTpoeHue. IIpuMeHsIoT napanienbHbli IepeHoC U TOBOPOT MPU PELICHUN
IIpo6nemubIe ynpaxkHeHuil.  OTBeThl  Ha | 3amay
3a1a4u BOTIPOCHI.
(dpoHTaNBHBII
OIIpoC, YIPaKHEHHS
03 51 | Pemenne 3amau mo | PempomyktuB | [IpakTukywm, NunuBunyanpHas. Pemenne | Pemator 3agaun nmo naHHoW Teme. B 3agauax Ha mocTpoeHue 4ETKO HPOBOIAT BCE
TeMe Has (pOHTANIBHBIH YTpaXHEHUH, COCTaBJICHME | 3Tambl PEIICHUs: aHAIIN3, MOCTPOEHHE, 0KA3aTeIbCTBO. YBEPEHHO MONB3YIOTCS MPH
«[lapannenbHsIit orpoc KOHCIIEKTa, OTBETHI Ha BOIPOCH! | TMOCTPOESHUH F€OMETPUIECKIMH HHCTPYMEHTAMH (JMHENKa, yTOJIbHUK, TPAHCTIOPTHD).
nepexoc. [ToBopor»
03 52 | Pemwrenne 3amau mno | Hccnemosaten | CamocrostenbHOE I'pynnosas, ¢ponTanpHas. | OOBSICHSIIOT ,4TO TAaKOe MapaUleNbHBIA MEPEeHOC M TMOBOPOT;, J[OKa3bIBAIOT, UYTO
TeMe «/IBIKeHHe» bCKast IUIaHUpOBaHWE M | PemeHne KkadecTBEHHBIX 3ajay | MapauIeIbHBIN MEPEHOC U TOBOPOT SIBISIOTCS IBMKEHHUSIMHM  IUIOCKOCTH. Pemaror
MIPOBEJIEHHE 3aaud 1O AAHHOM TeMe B 3ajmauax Ha mocTpoeHHe YETKO IMPOBOIAT BCE 3TaIlbl
HCCIIEI0BAHUS pelleHns: aHaiMu3, IOCTPOSHHE, [OKa3aTelbCTBO. YBEPEHHO IIONB3YIOTCS MpHU
MOCTPOCHUH T'€OMETPUIECKUMH HHCTPYMEHTaMU
03 53 | Pemrenne 3amay no | PempoxyktuB | Ilpaktukyw, MNunuBunyanpHas. Pemenune | Pemaror 3amaun, ucnosp3ys u3ydeHHbIE GopMyisl . BBRIIOMHSAIOT mocTpoeHus: GUryp
TeMe «/IBIKeHHe» Has (poHTANBHBII YIpaXHEHUH, COCTaBJICHHE | MOTYYCHHBIX NPH BCEX BHIAX ABIDKEHHMS. B 3amadax Ha mocTpoeHHe 4ETKO MPOBOIST
orpoc OTIOPHOTO KOHCIIEKTa, OTBETHI | BCE TAIBI PELICHHS: aHAIN3, IOCTPOCHHUE, J0KA3aTENbCTBO.
Ha BOIIPOCHIL.
04 54 | Pemenue 3amad. | MccnemoBaren | CamocTosiTeNnsHOE I'pymmoBas, (hpoHTaNBHAS.
TloaroroBka K | bCKas mIaHupoBaHne U | PemeHne kadecTBEHHBIX 3a1ad
KOHTPOJIbHOMN TpoBeJIeHNE
pabote HCCIICIOBAHUS
04 55 | KonTpoabnas JInunocTHO- CamocTosTenbHOe WupuBunyanbHas, Pemenue | Pemaror 3amauM Ha NpUMEHEHUE MapaliebHOIO IIepeHoca U MoBopoTa. Pemaror
padora NeS MO | OPHUEHTHPOBA | MJIAHMPOBAaHME U | KOHTPOJBHBIX 33/laHUH Gonee ClOXKHBIE 3aJa4d HA NPUMEHCHHE IapajlyIeNbHOrO IEPeHOca M IOBOPOTA.
TeMe «/IBIKeHHe» HHast IIPOBEJICHNE BeimonHenue paboThl 110 NPEIbSBICHHOMY aITOPUTMY
MEeJaroruieck | MCCIeA0BaHMs
asg CUTyalus | peLIeHus

HavanbHble cBeennst n3 crepeomerpus (7 1)

HeJIL: TO3HAKOMMUTB ydalllUXCs C IOHATH

€M C IIOHATHUEM CTEPCOMETPUS, NaTh HAYAJIbHBIC NPEACTABJICHUA O HCKOTOPBIX CTCPCOMETPUICCKUX (bm"ypax, WX CBOWMCTBaX U BHJIaX.

04 56 | Anamus OObsicHutens | Jlekius I'pynnosas. Pemenne | OOBACHSIOT, YTO Takoe MHOTOTPaHHHK, €ro TIpaHu, pebpa, BEpIINHBI JHArOHAIH,
KOHTPOJIbHOH HO- ynpaxkHeHuil.  OTBeThl  Ha | KaKkOil MHOTOTPAHHHK SIBIISIETCS BBITYKJIBIM.
pabotsl.  Ilpeamer | WILTIOCTPATHUB BOIIPOCHL.
CTEPEOMETPUH. Hast
MHororpaHHukK.
04 57 [Tpusma. OObsicaurens | Jlekuws, ®poHTaIBHAS. [Toctpoenne | OOBSICHSIOT, YTO TaKOe N-yrojbHas NPU3Ma, e¢ OCHOBaHUs, OOKOBbIC I'PaHK H OOKOBBIE
ITapannenenunes. HO- JEMOHCTpAIHs aNropuT™Ma IeHUCTBUs, penieHne | pebpa, Kakas HpH3Ma Ha3bIBaeTCs NMPSIMOW M Kakas HAKJIOHHOW, YTO TaKkoe BBHICOTA
WUTIOCTPATUB | CIIAJ — JIeKIUH ynpaxkHeHuil.  OTBeThl  Ha | NMPU3MBI, Kakas NpH3Ma Ha3bIBaeTCs IapaulesIeNMIIEIoM M KaKoi Mapasulesenumes
Hasl BOIIPOCHI. Ha3bIBAaeTCsl HPSIMOYTOJbHBIM. (DOPMYIUPYIOT U OOOCHOBBIBAIOT YTBEPXKACHUS O

CBOWCTBE AMAaroHajled napajeienunena U O KBaJpaTe AUaroHaad HpsSMOYroJIbHOTO

napawienenunena. V3obpaxare W pacmo3HaBaTh Ha pPUCYHKax IpPH3MYy H

napaJuICJICIIUIIC.




04 58 | OObewm Tena. IMouckoas [TpoGnemHoe I'pynmoBast. Otpaborka | OOBSICHSIOT YTO Takoe OObEM MHOTOIPaHHHMKA, BBIBOIAT (opMyiny obObema
U3JI0KCHHE arOpUTMa ACHCTBUS, PELIEHHE | MPSMOYTOJbHOTO MapajulelienuIe/a.
IIpo6nemubIe ynpaxkHeHuil.  OTBeThHl  Ha
3aaun BOIPOCHI.
(dpoHTaNBHBII
OIIPOC, YIIPaKHEHUS
04 59 | upamuna. [Touckosas IIpobremuoe I'pymmoBsas. Otpabotka | OOBICHAIOT, KaKOH MHOTOTPaHHHMK Ha3bIBaeTCA NMUPAMHJION, YTO TaKOE€ OCHOBAHUE,
U3JI0KCHHUE aNropuTMa ACHCTBUS, pelieHHe | OOKOBbIC IpaHH, OOKOBbIC peOpa M BBICOTa NMUPAMMABI, KaKas MHUPAMUAA Ha3bIBACTCS
Tpo6aemuble ynpaxkHeHud.  OTBeThl  Ha | NPaBWIBHOH, 4TO Takoe amnodema NPaBUIBHOW NHPAMUABI, TPHUBOAAT (opMmyry
3aaun BOIPOCEHI o0bema nupaMupl. F300paxars U pacro3HaBaTh Ha PUCYHKAX MUPAMUIY.
(dpoHTaNBHBII
OIIPOC, YNIPaKHEHUS
04 60 Hununamp. OObscuutenap | Jlekius, ®poHTanbHas. [octpoenue | OOBACHIIOT, KaKOo€ TEJIO HAa3bIBaeTCA LMJIMHIPOM, YTO TAaKOE €ro Och, BHICOTA,
HO- JIEMOHCTpALHS aNropuTMa ACHCTBUS, PELICHHE | OCHOBaHHWS, paauyc, OOKOBas IOBEPXHOCTh, OOpasylolue, pa3BepTKa OOKOBOIi
WUIIOCTPATHB | CJaii — JIeKIun ynpaxkHeHud.  OTBeThl  Ha | MOBEPXHOCTH. IIpuMBOIUTH (GOpMynbl 00beMa W IUIOMIAAM OOKOBOH HOBEPXHOCTH
Hasi BOIIPOCHI. HApa. M300pakaTh 1 paco3HaBaTh HA PUCYHKAX LIMIIMHAD.
04 61 | Konyc. IMouckoas IIpoGnemuoe I'pynmosast. Otpaborka | OObsicHATE. Kakoe Teno Has3pIBaeTcsi KOHYCOM, YTO Takoe €ro Ocbh, BBICOTA.
U3JI0KCHHUE anroputMa nedctsus, permenne | OcHoBaHMe, G0KOBas HMoBepxHOCTh. OOpasyromye, pa3BepTka GOKOBOH ITOBEPXHOCTH.
Ipo6iemHbIe ynpaxsaenuid.  OtBersl  Ha | IIpuBoauTh GopMyIibl 0GbeMa U IIONIAIM GOKOBOI IIOBEPXHOCTH KOHYCA.
3a1a4uu BOIPOCEHI
(b poHTANBHBII
OIPOC, YIPAKHCHHUS
05 62 | Codepa u map. OObsicaurens | Jlekws, ®ponTanbHas. IMoctpoenne | OOBACHATH, Kakas MOBEpXHOCTh HasbIBaeTCs cepod, M Kakoe TeJo Ha3bIBaeTCs
HO- JIEMOHCTpALIHSI aNropuTMa ACHCTBUS, PElICHHE | IIapoM, YTO Takoe pajauyc u auamerp cdepsi (mapa). IIpuBoauts Gopmynsl oO6bema
WIUTIOCTPATHB | CJai[] — JISKIHN ynpaxHenuidl.  OTBeTsl  Ha | miapa u momaau cdepsl. M306paxaTs 1 pacno3HaBaTh Ha PUCYHKaX KOHYC M LIap.
Hast BOIIPOCHL.

AKCHOMBI IVIAHUMETPHUH (24)

HeJIL: J1aTh bosee FHyGOKOG NPEACTAaBICHUE O CUCTEME aKCUOM IIJIAHUMETPUN U aKCUOMATUYECKOM METOE.

05 63 06 akcromax | OOpscHurens | Jlexuws, ®poHTanbHAS. [octpoenune | 3HAKOMEBI ¢ aKCHOMaMH IUTAHUMETPHH.
IIAHUMETPHU HO- JIEMOHCTpAIHS anropuTMa AeicTBuUs, pemieHHe | MIMEIOT HpeacTaBlieHHs 00 aKCHOMAaTH4YECKOM MOCTPOSHHH HE TOJIBKO F€OMETPHH, HO
WUTIOCTPATHB | TaOJIHIL ynpaxHeHuid.  OTBeTHI  Ha | M BCell MAaTeMaTH4ECKOW TEOPHH, O JIOTMYECKOM CTaTyce aKCHOM, ONpPEACISEMBIX H
Hasi BOIPOCEHI HEOIpeIeAeMbIX MOHATHI (HOMHUHAIBHBIX M PEAIbHBIX) OMPEACNICHHH U TEOpeM; O
3HAYECHWH aKCHOMATHKH JUIS APYrHX oOyacTeil 3HAHMS M TPaKTHKHA. 3HAKOMBI C
npuéMaMi MOCTPOCHUS. U HCCIIEIOBAHMS MAaTeMaTHYECKMX MoOJeJeil TpH pelIeHuH
NPHKIATHBIX 33124
05 64 06 akcuomax | IlouckoBas IIpoGmemHuoe I'pynnosas. OtpaboTka | 3HAIOT aKCHOMBI INTAHUMETPUH, TIPIMEHSIOT TIPH PEIICHNH 3a/1a4.
IUIAHUMETPHU U3JI0KCHHUE aNropuT™Ma AEHCTBUS, PelIeHHe
TIpo6iemHbIe ynpaxsennil.  OTBeTsl  Ha
3a1a4n BOIIPOCHI.
(hpoHTANBHBII

OIIpoC, yIpaKHEHHS

Hrorosoe noBTopenue (4 1)

Hens: [ToBropenne, 0600IIeHNe U cHCTEMaTH3alKs 3HAHNH, YMEHUI 1 HABBIKOB 32 KypC reOMeTpHH 9 Kiacca.




05 65 [ToBTOpenue [Touckosas [Ipo6aemHoe I'pynmosas. Otpabotka | PemaroT 3amaun Ha NPUMEHEHHWE CBOWCTB M INPHU3HAKOB MApaJUICNbHBIX HPAMBIX.
66 U3JI0KEHHE aNropuT™Ma JIeUCTBUs, pelieHHe | PemmaroT 3amaun Ha MPUMEHEHUE CBOMCTB, MPU3HAKOB, TEOPEM UETHIPEXYTONBHUKOB.
67 IIpo6Gnemusbie ympaxHeHui.  OtBersl  Ha | PemaroT 3amaun Ha TpHMEHEHHE TIPaBWII: TPEYroJbHHKA, IapajienorpaMma,
3a1a4u BOTIPOCHI. MHOTOYTOJIbHUKA. PeIaroT 3a7auu Ha NPHMEHEHHUE CBOWCTB YMHOXKEHHSI BEKTOpA Ha

(dpoHTaNBHBII YHCIIO.

OTIpOC, YIPaKHEHHS

05 68 Hrorosasn JInunocTHO- CamocTosTensHOe NunuBunyanpHas, Pemenne | Pemaror 3agaun Ha NpUMEHEHHE CBOWCTB M IPU3HAKOB MAapaUIEIbHBIX HPAMBIX.
KOHTPOJIbHAs OpPHEHTUPOBA | IUNIAHUPOBAaHME U | KOHTPOJBHBIX 3aJaHHUMH. Pemaror 3ajaun Ha NMpUMEHEHHE CBOWCTB, IMPH3HAKOB, TEOPEM UETHIPEXYTOIbHUKOB.
pabota HHast MpOBE/ICHNE Pemaror 3amaun Ha TIPpUMEHEHHE MPaBHI: TPEYroJbHUKA, IapauielorpaMma,
MEeJaroruieck | MCCIeAO0BaHMs MHOTOYTOJIbHUKA. PeIaroT 3a7aui Ha NPHMEHEHHE CBOMCTB YMHOXKEHHSI BEKTOpA Ha

as  CHTyalus | pelIeHHs YHCIIO.




OPTAHU3AIIMOHHBIN PA3JIEJI

1. Onucanue y4eOHO-MeTOAMYECKOT0 H MAaTEPHAJIbHO-TEXHHYECKOI0
o0ecrieyeHus1 00pa3oBaTeJbLHOI0 MpoIecca

1. TIIporpammsel. MatemaTnka. 5 — 6 kiaccel. Anredpa. 7 — 9 kimaccsl. Anaredpa u Havyasa
anamm3a. 10 — 11 kmaccsl / aBt.-coct. M. U. 3ybapesa, A. I'. MopakoBud. — M.: MHeMo3uHa,
2007.

2. [IlporpammHo-meTonuueckne matepuanbl. ['eomerpusa. 7 — 11 kmacchl / aBT.-COCT.
B.®. byry3oB — M.: IIpocenienue, 2013.

3. [IlpumepHble TporpamMmbl IO y4eOHBIM MpeaMeTaM. MaremaTuka. 5-9 Kiacchl:
MpoeKT. — 3-¢ 3., mepepad. — M.: [Ipoceemenue, 2011.

4. CrangapT OCHOBHOTO 0011ero o0pa3oBaHus 10 MAaTEeMAaTHKeE.

5. Marematuka. 5 — 9 Kiacchl: pa3BepHyTO€ TEMaTHYECKOE IUIaHMpOBaHUE. ba3oBbIii
ypoBenb. Jluaus U. U. 3ybaperoii, A. I'. MopakoBuua / aBT.-cocT. H. A. Kum. — Bonrorpan:
Yuurens, 2009.

6. Anrebpa. 9 kmacc. B 2 u. U. 1. YueOHuK myia y4ammxcsi oOrieo0pa3oBaTeIbHBIX
yupexnenuit / A. I'. Mopakosuy, [1.B. Cemenos. — 13-e uzn., crep. — M.: Muemo3uHa, 2011.

7. Anrebpa. 9 kmacc. B 2 u. Y. 2. 3amayHuk 1 ydanuxcs oOmieo0pa3oBaTebHbBIX
yupexxknenuit / [A. I'. Mopakosu4, JI.A. Anekcangposa, T.H. Mumyctuaa u np.]; moa pen.
A.T. MopakoBuva. — 13- uzn., crep. — M.: MHemo3uHa, 2011.

8. AI. MopakoBuu Anrebpa 7-9 Meroauueckoe mocobue Isd  yUUTEIs,
A.l'. Mopakosuy, E.E. TynpunHckas

9.  Tects no anredpe st 7-9 knaccos. 1O. I1. QynauusH , E.E. TynsunHcKas.

10. TlomoB M.A. KoHTponbHBIE U CaMOCTOSITEIbHBIE PabOTHI 1Mo anredpe: 9 kmacc: k
yuebHuky A.I'. MopakoBuda «Aunredpa. 9 kimacey. — M.: U3n-Bo «Ok3amen», 2011.

11. TaBpunoBa H.®. Iloypounsie pa3paboTku mo reometpuu. 9 kmacc. — M.:BAKO,

2013.

12. JI.C. ArtanacsH, B.®. byry3os «/3yuenue reomerpun B 7-9kmnaccax» M.

13. B.I'. 3uB, B.M. Memnep JAuaakruueckre MaTepralibl o reoMeTpun M.

14. B.I. 3uB B.M. MemnepA.I'.bakunckuii. 3amauu 1mo reomerpuu mis 7-11kmaccoB
M.

15. 3Basuu JL.LU. u ap. KouTponbHble U MpoOBEepOYHbIE PabOThl MO TreoMeTpuu /-9
KJIacchl. M.

16. Teomerpus. 7 — 9 kmaccel: yueb. s obmeoOpaszoBat. Yupexaenuit / 1. M.
CwmupnoBa, B. A. CmupHOB. — 4-¢ u3n., crep. — M.: Muemo3una, 2009.

HMHTEPHET - PECYPCbI

http://kvant.mccme.ru/ - caiit Hayuno-nomynsipHoro (pu3nKo-MaTeMaTHIecKoro XypHaja
"KBant".

http://zaba.ru - caiit "MaTtemMaTnyecKue OJUMITHAIBI M OJIMMITHAIHBIC 3a1aun’ .

http://www.history.ru/freemath.ntm - GecriatHble oOOydaromue MPOrpaMMbl IO
MaTeMaTuKe JUIs IKOJIEHUKOB.

http://www.uic.ssu.samara.ru/~nauka - caiit "IlyreBoautens «B MUPE HAYKW» ans
IIKOJIbHUKOB".

http://Www.prosv.ru - caiit uzgarenanpcrBa «lIpocsemienue» (pyoprka «MaTemaTuka)

http:/www.mnemozina.ru - caiir u3garenscrsa MHemo3uHa (pyopuka «MaremaTHKa)

http:/www.drofa.ru - caiit usnarensctBa [Ipoda (pydprka «MaremaTrka)

http://www.center.fio.ru/som - meroauyeckue PEKOMEHIAIUN YUUTEIIO-IPEIMETHUKY
(mpeacTaBieHbl BCE IIKOJbHBIE MpeAMEThI). MaTepuainbl JUIsl CaMOCTOSITENbHON pa3paboTKu
npoUIBHBIX MPOO M aKTUBHU3ALMY ITpoliecca 00yUeHHUs B cTapIeii mKoJe.

http://www.edu.ru - IleHTpanbHbIii 00pa30BaTEILHBIN MOPTAJ, COACPKUT HOPMATHUBHBIC
JOKYMEHTBl MUHHCTEPCTBA, CTAHAAPTHI, MHPOPMAIIHIO O TIPOBEACHUE SKCIIEPUMEHTA.

http://www.internet-scool.ru - caiit aTepHeT — mkoisl U3aaTenbcTBa [IpocBenieHue.
YueOHbI mIaH pa3paboTaH Ha OCHOBE (elepaibHOro 0a3uCHOro y4eOHOro IIaHa JJis
001eo6pazoBaTeNbHBIX yupexkaeHuii PO u npeacrasmsier odnacTs 3HaHUN «MatemaTtuka». Ha



http://kvant.mccme.ru/
http://zaba.ru/
http://www.history.ru/freemath.htm
http://www.uic.ssu.samara.ru/~nauka
http://www.ege.edu.ru/
http://www.ege.edu.ru/
http://www.center.fio.ru/som
http://www.profile.edu.ru/
http://www.internet-scool.ru/

caiite mpencraBieHbl VHTEpHET-ypoKH MO airedpe W HayalaM aHalu3a W TEeOMETPUH, C
BKJIIOYAIOT MOATOTOBKY caauu EI'D.

2.
npouecca

1.

2.

©oN R

Onncanne MaTepUaJIbHO-TEXHUYECKOro o0ecredyeHUus1 00pa3oBaTeIbLHOI0

Komriek el y‘Ie6HI/IKOB, PCKOMCHIOBAHHBIX nin JOMYIICHHBIX MHUHHUCTCPCTBOM
oOpa3zoBanus u Hayku Poccuiickoit dexeparum.

Tabmuupl: KBagpatnunas ¢yskiusa. KBagpatHoe HepaBeHCTBO. JInHeHAsADYHKITHS.
HpoOHo-nmuueitnas Qynkuus. Ksanpatnoe ypaBHenuwe. KBanpaTHBIN TpexuiieH.
KBagpatsl HaTypanbHBIX YUCEL.

[Toptpets! yuensix: Bunorpagos .M., Konmmoropos A.H., UeGsimes I1.J1., Jlarpanx
K., Dunep JI., Ilyankape A., TuxonoB A.H., Octporpaackuit M.B., Kenaeiin M.B.,
Komm O.

WNHCcTpyMEHTHI 7151 pUCYHKOB Ha JIOCKE.
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