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1. TlosicHHTeJbLHAA 3aMHCKa

PabGouas nporpamMma 1o maremaruke pa3paboTaHa Ha OCHOBAaHHMH CIEAYIOUIMX HOPMATHBHBIX IPABOBBIX
JIOKYMEHTOB:

dedepanbHozo YposHs:

»  ®enepanbHbIM 3aKOHOM 0T 29.12.2012r. Ne 273 — @3 «3akoH 00 obpa3zoBanuu B Poccuiickoi
®deneparumny (m.22c1.2, 9.1,5 ¢1.12, 9.7 ¢1.28, ¢1.30, .5 9.3 c¢1.47, m.14.1 cT.48)

= QenepanbHEIM TOCYAapCTBEHHEIM  00pa30BaTENBLHEIM  CTAHZAPTOM  OCHOBHOTO  0O0IIero
o0pa3oBaHus, yTB. mpukazoM MunoOpa3zoBanus Poccun ot 17.12.2010 Ne1897 (1.18.2.2)

= decaepanbHBIM KOMIIOHEHTOM [ ocyaapcTBeHHOro craHmapra obmero oOpazoBanus (IIpukas
Muno6pazoBanus Poccuiickoit ®enepanuu ot 05.03.2004 r. Ne1089

= TIuceMoM @enepanbHON coyXObl 0 Haa30py B chepe obOpa3zoBaHus ¥ Hayku oT 16.07.2012 r.
Ne05-2680

UHCMUMYYUOHATIbHO20 YPOBHA.
e VYcTaBOM KpaeBOro rocyAapCTBEHHOTO aBTOHOMHOTO 00Ie00pa3oBaTeIbHOr0 YIPEXK ACHUS
«KpaeBoii ueHTp 06pazoBaHusm»

e (OcHOBHOI1 0Opa3oBaTenLHON MporpamMmoi komruiekca «Jlerckuii caa-lllkona» ocHoBHas mKona
(®roc)

PaGouas mporpaMMa Mo  MaTeMaTHKE COCTaBJIeHa Ha OCHOBE (elepaTbHOr0 KOMIIOHEHTA
roCyIapCTBEHHOr0 CTaHIApTa, MPOEKTa MPUMEPHOM MPOrpaMMbl MO y4eOHBIM NpeaMeTaM (CTaHAapThl
BTOPOro TMokoyneHus) «Mamemamuxa 5 - 9 xnaccer» - Mocksa, «lIpocBemenuey», 2011, c¢ yderom
nporpamMmel  001Ie00pa30BaTENbHLIX YYPEXKICHHH 10 MareMaTHke, airebpe, reOMETPHH COCTAaBUTEIS
T.A. Bypmuctposoit — Mocksa. IIpocsemenue. 2010r.

PaGouas mporpaMMa OpPHEHTHpPOBaHA Ha HCHONb30BAaHHE Y4ebHuKa (V4eOHO-MemooudecKozo
KOMNIeKca):

v' B.I. llopodees, U.C. lllapuirun, C.b. CyBopoBa u ap. «Marematuka, 5», «Maremaruka,
6»,
v B.I. Jlopodeer, C.b. CyBopoBa, E.A. BynumoBud. «Anrebpa,7», B.I'. Topodees, C.b.
CyBopoBa, E.A. BynumoBuu.  «Anre6pa,8», B.I'. JlopodeeB, C.b. Cysoposa, E.A.
BynuMoBuY. «Auredpa,9»,
v" JI.C. AranacsH, B.®.Byry3os, C.b.Kagomues u jp. «'eomerpus. 7-9 kiacchi».
v TlpeaMeTHBIe paboure TETpaay Ha IEYaTHOW OCHOBE.
IMporpamma paccumTaHa Ha: 5 gacoB B Heaemo 170 yacoB B rox B 5-9 kmaccax; B 7-9 kiaccax 3 Jaca B
Henenmo- anredpal 02 gaca B roa, 2 4aca — reoMeTpus 68 4acoB B rof.

Bueibop JmaHHOH TmporpaMMbel W Y4eOHO-METOIMYECKOrO KOMIUIeKca 00yclIoBIEH ¢
MPEEMCTBEHHOCTRIO 1eNieif 00pa3oBaHUs, JIOTUKOH BHYTPHIIPEIMETHBIX CBS3€H, a TAKXKE C BO3PACTHBIMH
0COOEHHOCTAMM Pa3BUTHS yJaIlUXCs, ¥ ONMUPAIOTCA Ha BEIYUCIUTENLHBEIE YMEHUS M HAaBBIKH YydallUuXcs,
MONTyYeHHBIE HA YPOKaX MaTeMaTHKU | — 4 KJIacCOB: HAa 3HAHWM y4allMMMCs OCHOBHBIX CBOWMCTB Ha BCe
JNeHCTBUSA.

PaGoyass mporpaMMa HMeeT MeldbI0 OOHOBICHHE TpecOOBaHWH K YPOBHIO MOArOTOBKH
MIKOJTGHUKOB B CHCTEME ECTECTBEHHO-MAaTeMaTHYecKoro 0Opa3oBaHUSA, OTPAXAIOINIEe BaXHEHNIYIO
0COOEHHOCTL IEAarord4ecKoi KOHIIENMIMHM TOCYJapCTBEHHOrO CTaHAapTra - TEpPEeXol OT CYMMEI
«IIPEIMETHBIX PE3YJIbTATOB» K «METANPEAMETHBIM PE3yIbTaTaM.



Ob6y4yenue MaTeMaTHKe B OCHOBHOHM IIKOJNE HAanpaBlIeHO Ha AOCTHXEHHE CIEAYIOUIUX

3aoay:

1) 6 HanpagIeHuU TUHHOCMHO20 PA36UMUA.

(opMHpOBaHHE MTPEACTABICHHN O MaTeMaTHKe KaK 9acTH OOIIeueIOBeYeCKOi KyIbTyphl, O 3HAUUMOCTH
MaTeMaTHKH B pa3BUTHH OUBUIIM3AIMHA U COBPEMEHHOr 0 00IIeCTBa;

pa3BHTHE JIOTMYECKOTO M KPHTHYECKOTO MBINUICHHS, KYIbTYPhl PEYH, CIIOCOOHOCTH K YMCTBEHHOMY
IKCIEPUMEHTY;

(GhOpMUpOBaHHWE WHTEIUIEKTYalbHOM YECTHOCTH W OOBEKTMBHOCTH, CHOCOOHOCTH K IIPEOJOIECHHUIO
MBICITUTEILHEIX CTEPEOTUIIOB, BRITEKAIOMMUX U3 OOBIIEHHOT O ONLITA;

BOCIIMTAaHHE Ka4E€CTB IMYHOCTH, 00ECIIEUHBAIOIINX COLMATBHYIO MOOHIBHOCTh, CIOCOOHOCTh TPUHAMATH
CaMOCTOATEIIbHBIC PEIICHHS;

(GhopMUpOBaHHE KAa4ECTB MBIIUICHHS, HEOOXOQUMEIX ISl aJalTalid B COBPEMEHHOM HH(OPMAlHOHHOM
o0mecTBE;

pa3BUTHE HHTEpPECA K MATEMATHUECKOMY TBOPUECTBY M MaTEMaTHYECKHX CITOCOOHOCTEH;

2) 8 MemanpeomemHoM HanpagIeHuu:

pa3BUTHE MPEACTABICHUNH O MaTeMaTHKE Kak ()OpME ONMHCaHMs U METOJIe MTO3HAHUS JEHCTBHTEIBHOCTH,
CO3[1aHKe YCITOBHH I MPHOOpETeHH TEPBOHAYATBHOTO ONBITa MATEMATHIECKOT0 MOIETTMPOBAHHS;
bopMupoBaHHE OOMMX CIOCOOOB HWHTEIUIEKTYATBHOM NESTETbHOCTH, XapaKTEePHBIX I MaTEeMaTHKH U
ABIISIOMIMXCA OCHOBOM I103HABATENbHOM KyNbTYPHI, 3HAYMMOW JUIi pa3NUYHbIX cdep dYernoBedecKoM
NeATeNbHOCTH;

3) 8 NpeOMemHOM HANPAaBIeHUU.!

OBJIaJICHHE MaTEMATHUYECKUMH 3HAHUSIMHA H YMEHHAMH, HEOOXOJUMBEIMHU U IPOROIIKEHHS 00pa3oBaHus,
W3Y4EHHUA CMEXHBIX JUCLIMIUIAH, TPUMEHEHHUS B [I0BCEIHEBHON XXHU3HH;

co3laHue (yHOaMEHTa JUIS MaTeMaTH4eCKOro pa3BUTHUA, (OPMHUPOBAHHA MEXAHH3MOB MBIIITICHUA,
XapaKTepHBIX JJI MaTEMaTHYECKOM JIEATEIIEHOCTH.

Marematiueckoe 00Opa3oBaHUe UTPAET BaJKHYIO POITb B MPAKTHUECKON KHU3HU 00IecTBa, KOTopas
cBsizaHa ¢ opMHUpOBaHHEM cITOCOOHOCTEH K YMCTBEHHOMY IKCIIEPUMEHTY.

[TpakTiHyeckas MOJIE3HOCTh MPeaMeTa 00YCIIOBIeHa TeM, YTO MPOUCXOAUT (HOpMHUpOBaHHE OOLIMX
CIIOCOO0B HMHTCIUICKTyalbHOH ACATCIBHOCTH, 3HAYMMON JUIA pasIUYHBIX cpcp YCIOBCYCCKOH
JEeSTETLHOCTH.

be3 6a30Boif MaTeMaTH4YeCKOW MOATOTOBKM HEBO3MOXKHO CTaTh 00pa30BAaHHBIM YEIOBEKOM, TaK
KaK OBJIaJICHHE MATEMATUYECKUMH 3HAHUAMH U YMEHUAMU HEOOXOAMMO 7S IPOAODKEHUS 06pa3oBaHms,
M3Y4CHHA CMEXHBIX JTUCLUIUINH, TPUMEHEHUS B NOBCEIHEBHOMN JKU3HHU.

OOy4yeHHe MaTeMaTHKe JacT BO3MOXHOCTH (DOPMHPOBATH y Y9alIWXcs Ka4eCTBa MEIIUICHUS
HeoOXOAMMBIE JUIS aalTalli{ B COBPEMEHHOM HH(OPMAIIHOHHOM O0MIECTBE.

HoBu3Ha mgaHHOW TporpamMMbl ONpENENnseTcs TeM, 4TO B OCHOBE IOCTPOEHHS NaHHOTO Kypca
JNEXUT HuAes TyMaHW3alWH OOY4YEHHMs, COOTBETCTBYIOLIas COBPEMEHHBIM IMPEACTaBICHUAM O LEJIIX
IIKOITbHOTO 00pa30BaHUsA M yjelifiomas ocoboe BHUMaHWE JIMYHOCTH YYCHHKA, €ro HHTEpecaM H
crocobHocTaM. [IpemnaraemMsnii kypc mo3Bonser obecneduTs GOpMUPOBAHUE KaK npeoMemHblx YMEHUH,
TaK W JHUBEPCANbHBbIX Y4YebHbIX Oeticméuil TIKOIBHUKOB, a TaKXe CIOCOOCTBYET MOCTHIKEHHIO
onpenenéunpix B0 ®I'OC nUYHOCTHBIX PE3ynbTAaTOB, KOTOPHIE B JajbHEHINEM IMO3BONAT Y4YalIUMCH
IPUMEHATH [10JIy4EHHbBIC 3HAHUA U YMEHHS 11 PEIICHUS Pa3In4HbIX )KU3HCHHBIX 3a/1ay.

MexnpenMeTHBIE CBS3H  OCYIIECTBIAIOTCA IOCPEJCTBOM OMNOpHEl JAaHHOTO IIpefMeTa Ha
ungopmamuxy, uzuky, xumuio, 2eoepaguro.

[Ipn opraauszaumn mnpouecca o00yd4eHHss B paMKaXx IaHHOW NPOrpaMMbl IIpearonaraceTcs
NIPUMEHEHHE CIIEAYIOMUX MeAarorn4ecKuX TeXHOJIOTHili 0o0y4YeHHs: JITHYHOCTHO-OPUEHTHPOBAHHAS
(memaroruka COTpYJHMYECTBA), MO3BOIAIONIYI0 YBHAETH YPOBEHb OOYYEHHOCTH KAKAOTO Y4YEeHUKA H
CBOEBPEMEHHO TOAKOPPEKTHPOBaTh €€; TEXHOJOTHs YpPOBHEBOM muddepeHunanuu, M03BONsIOmAs
pebeHKy BbIOMpaTb ypOBEHb  CIOKHOCTH, HWH(OPMALMOHHO-KOMMYHUKAlMOHHAs  TEXHOJIOTHS,
obecrieunBaromas  popMHpoBaHHe Yy4eOHO-TIO3HABATENBHOH W HMHQOPMAIMOHHOH JeATEILHOCTH
yuamuxca. Mcnons3oBaHWE KOMITBIOTEPHBIX TEXHOJIOTHH B TPENOJaBaHMM MATEMaTHKH IO3BOJIIET
HEMpepLIBHO MEHATh (OPMBI PabOTEl Ha ypOKe, MOCTOSHHO YepeAOoBaTh YCTHbiE W THChbMEHHBIE
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YIpaXKHEHHUs, OCYUIECTBIATL Pa3HbIe MOAXOAbI K PEIICHUIO MAaTeMaTUYECKHX 3a1a4, a 3TO MOCTOSHHO
CO3JaeT M MOANEPKUBAET UHTEIUIEKTYalbHOE HANpsH KEHHE ydauuxcs, GOpMHpPYET Yy HHX YCTOHYHBBIIA
UHTEpeC K M3Y4EHHUIO JAaHHOTO MpeMeTa.

Cucrema ypoKkoB yCI0BHA, HO BCE K€ BBIICIISIOTCS CIEIYIOLIHE BUIbI:

Ypox-nexyua (YJI). llpeanonaratoTcsi COBMECTHBIE YCHIIUS YYHTENS W YUEHUKOB IUIA PEIICHUS
obuieli mpoOnemMHON NO3HaBaTeNbHOM 3amayd. Ha TakoM ypoke HCMONb3yeTcs IEMOHCTPALMOHHBIMA
MaTepHall Ha KOMIIBIOTEPE, pa3pabOTaHHbIH yYUTEIIEM WIIM YYCHHKAMHU, MYJIbTHMEIMHHBIC IPOXYKTEI.

Ypox-npakmuxym (VII). Ha ypoke yuwammecs paboTaloT HaJ pa3iUYHEIMH 3aJaHUAMU B
3aBUCUMOCTH OT CBOEH TOArOTOBJIEHHOCTH. Buanl paboT MOryT OBITH CaMBIMH Pa3HBIMH: TTHUCHMEHHBIE
UCCIIEJOBaHMsA, DPEIIEHWE Pa3IMYHBIX 3a/la4, M3y4E€HHE CBOWCTB PAa3NHYHEIX (YHKIMA, NMPAKTUYECKOE
NPUMEHEHHE Pa3IMYHBbIX METOJNOB pElICHUA 3a7a4. KoMmIbloTep Ha TakWX ypoKax MCIOIB3YyeTcs Kak
3]IEKTPOHHBIN KaIbKYIATOp, TPEHAXEP YCTHOIO CuYeTa, BHPTyalbHas J1abopaTopus, HCTOYHHK
CIPaBOYHOM WH(GOPMAIUH.

Vpox-uccnedoeanue (VHM). Ha ypoke yuamuecs pemarT NOpoOIeMHYI0  3agady
UCCIIE[IOBATENBCKOTO XapakTepa AHAIMTUYECKMM METOAOM M C TOMOIIBK KOMIBIOTEpA C
UCII0JIb30BaHHEM Pa3IHYHEIX J1a00paTOpHi.

Kombunupoeannuwuit ypok (K'Y) npennonaraer BEIIIOTHEHUE paboT U 3aJaHWH pa3HOTO BH/A.

Ypok pewenun 3a0au (YP3). BoipabaThIBaroTcs y ydamuxcss yMEHHS ¥ HaBBIKW pelIeHHs 3a/1ad
Ha YpPOBHE 00A3aTeNbHOM M BO3MOXHOW mMoAroToBke. JIr0Goi ydammiics MOXeET HCIOIb30BaTh
KOMIIBIOTEpHYI0 HWHpOpMalUMOHHYIO 0a3y MO MeroJaM pelleHHs paslMyYHbIX 3aJa4, 10 CBOWCTBAM
3NIEMEHTApHBIX QYHKIWH | T.JI.

Ypox-mecm (YT). TectupoBaHWe NPOBOAUTCA C UENBIO JIHArHOCTHKU TIPOOENIOB 3HAHUH,
KOHTPOJIs YPOBHA OOY4EHHOCTH y4alIUXCs, TPDEHUPOBKM TEXHMKE TECTHPOBAHMA. TeCTBI MpeLIararTcs
KaK B ICYaTHOM TaK M B KOMIMbBIOTCPHOM BapHuaHTe. [IpuucM B KOMIBIOTCPHOM BapWaHTC BCEria C
OrpaHUYCHUEM BPEMEHHU.

Ypok-3auem (¥V3). YcTHBIN onpoc ydamuxcs IO 3apaHee COCTaBJIEHHBIM BOIPOCAM, a TaKkKe
pelIeHue 3a1a4 pa3HOro YPOBHA 110 H3yYEHHOM TeMe.

Ypok-camocmoamensnana paboma (YCP). llpennararorcs pa3Hble BHIABI CaMOCTOSTETbHBIX
paboT: IBYXypOBHEBad — ypOBEHb 0053aTeIbHOM MOATOTOBKH - «3%», YPOBEHb BO3MOXKHOM MMOATOTOBKH -
«» 1 «5»; GonbOIOH CMHMCOK 3afaHWH Pa3HOTO YPOBHS, W3 KOTOPOr0 YYAIIWHCS pelIaeT WX 1O CBOEMY
BEIOOpY. PsAloM ¢ yueHMKOM Ha TakuX ypoKax — BKIIIOYEHHBIH KOMITBIOTEpP, KOTOPEIH OH HCIIONB3YET I10
CBOEMY YCMOTPEHHIO.

Ypok-konmponsvnaa paboma (YKP). IlpoBonurcs Ha ABYX YPOBHAX: YPOBCHb 0053aTElIbHOM
MOJITOTOBKH - «3», yPOBEHb BO3MOXKHOM MOJITOTOBKH - «4» U «5».

KoMnbloTepHoe obecniedeHHe YPOKOB.

B paznene pabGoueii mporpammel «KoMIbloTepHOE o0ecTieueHne» CIUIAHHPOBAHO TIPUMEHEHHE
UMEIOIINUXCS KOMIBIOTEPHBIX MIPOAYKTOB: JAEMOHCTPALMOHHBIA MaTepual, 3aJaHus A8 YCTHOrO ompoca
y4alMXCs, TPEHHPOBOYHBIE YIIPAKHEHH, @ TAKXKE PAIUYHBIC ICKTPOHHBIE YICOHUKH.

[emoncmpayuonnsii mamepuan (crauowt) (AM).

Co3maercs ¢ uenbio ofecrneyenus HariaAliocTH TpPH  HW3Y4ElIMM 1I0BOTO  MaTepHana,
UCMONIB30BaHUA NPH OTBeTaxX ydauuxcs. [IpuMeneHne aHMManuy NpyU CO3AaHHH TaKOro KOMITBIO TEPHOTO
[IPOYKTa I0O3BOJIIET paccMaTpuBaTh BOIPOCHI MaTEMAaTU4YECKOW TEOPUH B JIBWKEHHMH, OOecrieunBacT
IpYroil moaxoA K HM3y4YEHHIO HOBOIO MaTepHala, BBI3BIBAET IIOBHIMICHHOE BHUMAaHHE H HHTEpEC Yy
yJammxcs.

N3ydyenue MHOTUX TeM B MaTEMaTHUKE CBA3aHO C 3HAHMEM W MOHUMAaHHMEM CBOMCTB 3JIEMEHTAPHBIX
¢byskumii. PemeHue ypaBHeHWI, HEpPaBEeHCTB, pPa3lIMYHBIX 3aJa4y MpearonaraeT riybokoe 3HaHHE
MOBEICHHA HJIeMEHTapHbIX (yHkuuii. HayuuTbes pacnosHaBate rpaduku Takux (YHKUHHA, CyMeTb
paccka3aTk 00 MX CBOMCTBAX MOMOTalOT KOMITBIOTEPHBIE CITaN Il

IIpu pemeHun Mr00BIX 3aad MCIONBb30BaHUE rpad)UUecKoil MHTEPIPETANN YCIOBUS 3a1adH, ee
peIeHHs MO3BOIAET YYalIUMCS MOHATh MaTeMaTH4YeCcKyl HIEH pemeHus, Gonee riyboKO OCMBICIHTH
TEOPETHYECKHI MaTepUal 110 JaHHOH TeMe.



3aoanun ona ycmuozo cuema (3YC).

DTH 3a1aHus Jal0T BO3MOXKHOCTh B YCTHOM BapHaHTE OTpabaThIBaTh pa3lIM4yHbIe BOMPOCH TEOPHH
W TIPaKTHKH, TIPEMEHSS TPUHIMITEI HArJAIHOCTH, JIOCTYMHOCTH. VX MOXXHO HCIONB30BaTh Ha JOOOM
YPOKE B PEXKHUME YUUTETH — YIEHHUK, B3aHMOIIPOBEPKH, a TAKKE B BUAEC TPEHUPOBOUHBIX 3aHATHIMA.

Tpenuposounsie ynpaycruenun (TY).

BkirouaroT B ce0s 3a1aHus ¢ BONPOCAMH M HATrTIAAHBIMUA OTBETAMH, COCTaBJIEHHBIMH C OMOIIBIO
anuMaiMd. OHH TO3BONAIOT YYEHHKY CaMOCTOATENBHO OTpabarbiBaTh pazIM4HbIE  BOIPOCHI
MaTeMaTHYECKOH TEOPHH M MPAKTHKH.

Inexmponnsvie yuebonuxu (3y).

OHHM MCIIONB3YIOTCS B KauyeCTBE BHPTYalIbHBIX JabopaTopuil MpH NPOBENEHHH MPAaKTHYECKHUX
3aHATHH, YPOKOB BBEJICHHUS HOBBIX 3HAHWI. B HHX 3akimrodeH 60JbIIOH TEOpETHYECKHH MaTeprall, MHOTO
TPEH@KEPOB, MPAKTUYECCKUX MU HCCIEAOBATEILCKUX 3a/laHHi, crpaBoyHoro Marepuana. Ha mobom u3
YPOKOB BO3MOJKHO HCIIONIb30BAHHE KOMIBIOTEPHBIX YCTHBIX YIPAXKHEHWH, NPUMEHEHHE TpeHakKepa
YCTHOTO CYeTa, 4YTO AaKTUBU3MPYET MBICIMTENBHYI0 OEATEIBHOCTh  y4allWXCs, pa3BUBAET
BBIUMCIIUTE/ILHEIE HABBIKH, TaK KaK MO3BOJAET OCYIIECTBUTh WHOM MOAXO K U3y4aeMOH TeMe.

®opMbl OIIEHKH H KOHTPOJISI 00y4eHHOCH NpeIycMaTPHBaeT clieTyIoniHe BAIbI:
CaMOCTOSITENTEHEIE U MpoBepodHkle pabotwl (CP, ITP);
KOHTponbHEIE paboTel (KP);
YCTHBIE 0TBeTHI Ha ypokax (YO);
MaTeMaTH4ecKue TUKTaHThl U TecThl (MI, MT);
- 3a4er (3);
- IMarHoCTH4ecKkHe 3agaHud (/13);
- 3amanug paboueii Terpaau (PT);
- nomatHss padora ([IP) u nomanHss koHTponbHas padora (KP);
- HccnenoBaTenbekas pabora (UP);
- npoekTHasd pabora (TIpP);
- TBOpYeckas pabota (pedepar, coodbuienne, mpezenrtamnus) (TP).

Buabl KOHTPOJISA: BXOAHOM, TEKYUIHi, TEMAaTHYECKUH, UTOTOBBIH.

AIMAHHCTpaTHBHBIH KOHTpOJIb KaYecTBa 3HAHHUH OCYIIECTBIETCA peryapHoO: Ha «BXoae» B |
ceMecTpe, IIPOMEXYTOYHEIM — B KOHIE KaXIOTO CEMECTpa W Ha «BBIXOIE»- B KOHIIE Tofa B (dopme
aJIMUHUCTPAaTHBHBIX KOHTPOJIBHEIX paboT (TeCTOB).

[Ipomexyrounas arrecTaums TMPOBOAUTCS B COOTBETCTBMHM ¢ YcraBoM OV B ¢opme
TECTHPOBAHUS.

BHeypouyHasi JeATeJILHOCTH IO NpPEIMETy IMpeaycMaTpuBaeTca B ¢opMax: ¢akylIsTaTUB,
3JIEKTHBHBINA Kypc IO MPEIMETY, yIacTHe B KOHKypcax, OTMMITHAIaX, TBOPUECKHE MPOEKTHI, MPeaIMETHAS
HEZIeIs.

I1. O6mas xapakTepHCTHKA y4eOHOr o npeaMera

Cooepoicanue mamemamudeckozo 06pazoéanusi B OCHOBHOH mikoye (opMHpyeTcs Ha OCHOBE
dbyHnaaMeHTanLHoOro fApa WKONLHOro MareMaTUyecKoro obpasoBanusa. B nporpaMme OHO TpeaCTaBleHO
B BHJIE COBOKYNHOCTH COAEpPXATENbHBIX pPAa3JEloOB, KOHKPETH3MPYIOLIUX COOTBETCTBYIOLIUE ONOKH
(yHIaMEHTaILHOTO fA7pa NPHMEHUTENBHO K OCHOBHOW mikone. [Iporpamma periaMeHTHpYET 00BeM
MaTepuana, oOs3aTelbHOro I M3Y4eHHS B OCHOBHOHM IIKOJe, a Takke JaeT NpUMepHOE ero
pacnpeneneHue Mexay 5—o6 u 7—9 kinaccaMu.

Conepxanue MaTeMaTH4eCKOro oOpa30BaHHWA B OCHOBHOHM UIKONE BKJIIOYAET CIEAYIOIINE
pazniensl: apugpmemuxa, anzebpa, ynxyuu, eeposmuocme u cmamucmuka, cecomempus. Hapsay ¢ 5TUM B
HEro BKJIIOYCHBI JBa JOIOIHHUTEIBHBIX pa3lella: 102uKa U MHONCeCma8a, MameMamuKka 6 UCmopuYecKom
paseumuu, 9T0O CBA3aHO C peaTH3aLuel neneil oOmeHHTEUIEKTYaTbHOTO H 00NIeKyIbTYPHOT'O Pa3BUTHS
yuamuxcs. Coaepxanue KaXA0ro U3 ITUX pa3feloB Pa3BOPAYUBAETCS B COAEPKATETLHO-METOAUIECKYIO
JTUHHUIO, MPOHM3BIBAIONIYI0 BCE OCHOBHBIE pa3felibl COAEpPKaHWA MaTeMaTH4ecKoro oOpa3oBaHWs Ha
JTAHHOM CTYTE€HHU O00ydeHHUS.

ConepxaHue pasjaena «ApubMeTHKa» CIY)KHT 6a30i A1 NaTbHEWIIero W3y4eHHS YJalluMHUCS
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MaTE€MaTUKH, CTIOCOOCTBYET pPa3BUTHUIO HX JIOTMYECKOTO MBIULICHHA, (OPMHPOBAHHIO YMEHHS MOIb-
30BaThCA ITOPUTMaMM, a TaKKe MPHOOPETEHHI0 TPAaKTHYECKMX HABBIKOB, HEOOXOOUMBEIX B
TIOBCETHEBHOM XKM3HU. Pa3sBUTHE MOHATHS O YHCIIE B OCHOBHOM MIKOJIE CBA3aHO C PAIlMOHATHHEIME H Up-
palMOHAILHEIME YHCIaMH, (HOpPMHUpPOBAHWEM MEPBUYHEIX MPEACTABIEHHN O IEHCTBHTEIIEHOM YHCIIE.
3aBepIICHHE YHUCIIOBOM JIMHUM (CHCTEMAaTH3AIUsl CBEJCHHM O JEHCTBUTENBHBIX YHCIAX, O KOMIUIEKCHBIX
YHCIIAX), TaK ke Kak U Oonee clokHBIE BOPOCH apudMeTHkH (anroput™ EBKIHIa, OCHOBHas TeopeMa
apH(pMETHKH), OTHECEHO K CTYIICHH 00uIero cpeaHero (MojHoro) 00pa3oBaHus.

Conepxxanue pasnena «Anredpa» HalpaBlIeHO Ha (OPMUPOBAHKE Y YIANIUXCA MaTEMATHIECKOTO
anmapara JUis pemieHus 3ajlad U3 pasHbIX pa3/ieloB MaTeMaTUKH, CMEXHBIX MPEIMETOB, OKPYXaromei
peanbHOCTH. SI3BIK anreOpel NOAYEPKHBAET 3HAYEHWE MaTEMaTHKH Kak sA3blKa IS [OCTPOEHUS
MaTeMaTH4YEeCKUX MOJIENIEH MPOLECCOB U ABIEHUH peallbHOro Mupa. B 3ajauu u3ydeHus anreOpsl BXOIAT
TAKKE Pa3sBUTUEC AITOPHTMHUYECKOrO MBIILICHHSA, HEOOXOAUMOro, B YAaCTHOCTH, [UIS YCBOEHHS Kypca
UH(OPMATHKHM, OBNIAJICHUA HaBBIKAMM ACAYKTHBHBIX paccyxacHuil. [Ipecobpa3oBanue cUMBONBHEIX (Gopm
BHOCUT crHeuM(puYecKWil BKJIa B pa3BUTHE BOOOPAXKEHHs yYalIMXCi, WX CIIOCOOHOCTEH K
MaTeMaTH4eCKOMY TBOpPYECTBY. B OCHOBHOI mIKOJIEe MaTepuan rpyNIHpPYeTcs BOKPYT palHOHAIbHBIX
BBIP2XKECHHUH, a BOIIPOCHI, CBA3aHHBIC C HPPALUHOHAILHBIMH BBIPAKCHHAMH, C TPUIOHOMETPHYECKHUMH
byHKIMAME ¥ TIpeoOpa3oBaHUSMH, BXOIAT B COAEpKaHHE Kypca MaTeMAaTHKH Ha CTapllei CTYIeHH
00y4eHHs B MIKOJIE.

Conepxanue pazaena «@yHKIMM» HalENEHO Ha MONYyYeHHEe MKOIbHUKAMM KOHKPETHBIX 3HAHHI
0 GYHKUMH KaK BaXHEHIIeill MareMaTHYeCKOW MOIENH IJs ONMMCAHWA W MCCIENOBaHHs Pa3HOOOpa3HbIX
nporieccoB. M3ydyenne 3Toro mMarepuana crocoOCTBYET Pa3BUTHIO Y YUYAIIUXCS YMEHHS MCTONB30BaTh
pa3M4YHBIE S3BIKH MaTEMAaTUKH (CIOBECHBIN, CHMBOJIMYECKHH, rpa¢HUecKdii), BHOCHT BKIaa B
(bopMHUpoBaHKE MPEACTABIECHUH O POITM MAaTEMATHKH B Pa3BUTHH IUBUIIH3ALNH U KYJIbTYPBI.

Pasnen «BepoATHOCTE M cTaTHCTHKa» — 00S3aTENbHBIA KOMIIOHEHT MIKONLHOIO 00pa3oBaHus,
YCHIIMBAIONIUHA €ro NMPHUKIAJHOE M MPAKTHIECKOE 3HAYEHHE. JTOT MaTepHual HeoOXOMUM TpexkJe BCETOo
Juis  GopMHpoBaHHS Yy ydamuxcs (YHKIMOHATBHOH TPaMOTHOCTH — YMEHHWH BOCTIPUHMMATH W
KPUTUYECKH aHAIM3HpPOBAaThL HWHPOpMalmMIo, TPEACTAaBIEHHYI0 B pa3WYHLIX (opMmax, TMOHHMATh
BEPOATHOCTHBIM XapaKTep MHOIMX peabHBIX 3aBUCHMOCTEH, MPOBOANUTEL MPOCTEHIIHE BEPOSTHOCTHBIE
pacuctei. M3yucunc ocHOB KOMOMEATOPUKH IO3BOIMT YHAIlMMCA PacCMaTpuBaTh CIyYaH, OCYIICCTBIATh
nepedop ¥ MOJCYET YHCIIa BAPUAHTOB, B TOM YHCJIE B IIPOCTEHIINX MIPUKIAIHEIX 3a/1a49ax.

ITpy H3ydeHHHM CTAaTUCTHKM M BEPOATHOCTH PACHIMPSIOTCS TNPEACTABICHHS O COBPEMEHHOMN
KapTHHE MHMpa M METO/aX €ro HUCCleaoBaHUs, HOpPMUPYETCS MOHMMAHUE POJIM CTAaTHCTHKH KakK HC-
TOYHHKA COLIHAIBHO 3HAYMMOI HH(POPMAIIUH U 3aKIIaJIIBAIOTCS OCHOBBI BEPOATHOCTHOI'O MBIIUICHHS.

Iems conepxanus pasnena «['eoMeTpHsAs» — pa3BUTh Yy YYaANIUXCS TPOCTPAHCTBEHHOE
BOOOpakEHHE U JIOTHYECKOE MBIIIICHHE ITyTEM CHCTEMATHYECKOTO U3y4EeHHs CBOWCTB T€OMETPHYECKHX
¢Guryp Ha IUIOCKOCTH M B TPOCTPAHCTBE W TIPUMEHEHHS STHX CBOMCTB TIPH pEIIEHHH 3a1ad
BBIYUCIIUTENIBHOTO M KOHCTPYKTUBHOIO Xapakrepa. CyliecTBeHHast polib MPH 3TOM OTBOAMTCH Pa3BUTHIO
reoMeTpudeckoid HHTYHLHH. CodeTaHue HAIVIAIHOCTH CO CTPOTOCTBIO ABJIAETCS HEOTHEMIIEMOMH YacCThIO
reOMEeTpUYecKuX 3HaHWH. Marepuai, oTHocsmuiics k 6mokam «KoopauHatel» U «BekTopel», B 3Ha4YM-
TENLHOM CTENEeHH HeceT B cefe MEXNpeIMETHbIE 3HAHWA, KOTOPhIE HAXOUAT NPUMEHEHWE KaK B
pa3IMYHBIX MaTEMAaTUYECKUX AUCLUUIUIMHAX, TAK U B CMEXHBIX NIPEIMETAX.

OcobenHocTbio pazjena «Jlormka W MHOXECTBa» SABIAETCS TO, YTO IPEACTaBICHHBIA B HEM
MaTepHal IPEUMYIIECTBEHHO H3ydaeTcsi W HCIOIb3YeTCA pPACHpeeIeHHO — B XOAE PacCMOTPEHHA
pa3IMYHBEIX BONpPOCOB Kypca. COOTBETCTBYIOIIMM MaTepHall HaLEeH Ha MaTEMAaTHYECKOE pPa3BHTHE
yyammxcs, (popMupoBaHHE Yy HMX yMEHMS TOMHO, CXKaTro M ACHO M3JIaraTh MBICIM B YCTHOU M
UCBMEHHOM peyH.

Paznen «Marematuka B HCTOPMYMECKOM DAa3BUTHW» IpeAHa3Ha4deH Uis (OPMHUPOBAHHS
NIPEICTARIEHUH O MaTEMAaTHKE KaK YacTH YEIOBEYECKON KYNBTYpHI, A OOMIEro pa3BUTHs MIKOILHHUKOB,
1A CO3JaHHMA KyIbTYPHO-HCTOPHYECKOH cpembl oOydeHus. Ha Hero He BBHIZENseTCs CHEIMATBHBIX
YDOKOB, YCBOEHHE €TI0 HE KOHTPOJIMPYETCS, HO COAEP)KaHUE 3TOr0 pasjieNia OPraHu4HO MPUCYTCTBYET B
y4eGHOM Tpolecce Kak CBOEro pojia T'yMaHHTApHBI (JOH MPH PacCMOTPEHHH TPOGIEMAaTHKH OCHOBHOTO
coJiepKaHus MaTeMaTHIECKOro oOpa3oBaHuUs.



B ocnoBe coaepxanus oOydeHHs MaTEMaTHKE JEXKHT OBJAJEHHE YJAIIMMHCS CIETYIOIMMH
BHJaMH KOMIIETEHIHH: MPEAMETHOH, KOMMYHHKATHBHON, OPraHH3alMOHHONH 1 00IeKyILTYpHOI. B
COOTBETCTBHH C 3THMH BHJAMHM KOMIIETEHIIMH HaMM BBIJENCHHl TIaBHEIE COJEpKaTelbHO-IIENIEeBhIe
HanpaJeHUs (JIMHUHM) Pa3BUTHS YJalllUXcs CPeACTBaMH NpeaMeTa «MaTteMaTHkay.

Ilpenmernas komunereHuus. [lox mpeaMeTHONH KOMNETEHUIHEH MOHUMAETCS OCBEIOMIIEHHOCTE
IIKOJIbHUKOB O CHCTEME OCHOBHBIX MAaTEMaTHYECKUX IPEJICTABICHHI W OBJAaJlcHHE HMH HEOOXOIUMBIM U
[peMETHBIMU yMEHUAMH. DopMHpYIOTCS cliefyrouie obpa3zyroniue 3Ty KOMIIETCHUHIO TPEICTABICHUS
0 MaTeMaTHIECKOM S3BIKE KaK CPEICTBE BBIPAXKEHHS MaTEMaTHUECKUX 3aKOHOB, 3aKOHOMEPHOCTEH | T.JI.;
0 MaTeMaTH4eCKOM MOJEIMPOBAHWHU KaK OJHOM W3 BaXKHBIX METONOB Mo3HaHMS Mupa. Dopmupyrorcs
creyronue oopasyromue 3Ty KOMIOETEHIMIO YMEHH: CO3/1aBaTh MPOCTEHIINE MATEMATHYECKHE MOJIENH,
paboTaTh ¢ HUMH M HHTEPIPETHPOBATH I1OIYYCHHBIC PE3yJIbTATHI; IPHOOPETATh W CHCTEMATH3MPOBATh
3HaHHA O crocobax pelIeHHs MaTeMaTHYeCKUX 3ajlad, a TAKKE MPUMEHSTh TH 3HAHHA M yMCHMS I
pemieHIs MHOTUX XH3HCHHBIX 3a/1a4.

KoMMyHukaTHBHAs KoMmmeTeHIHsA. [lol KOMMYHMKATMBHOM KOMIIETEHIMEH IOHUMaETCs
chOpMHPOBAaHHOCTh YMEHHs SCHO M YETKO M3J1araTh CBOH MBICIH, CTPOMTH apPryMEHTHPOBAHHEIE
paccyXIeHHs, BECTH JHAJIOr, BOCIIPHHAMAs TOYKY 3pEHHsA coOeceJHHKA H B TO )K€ BpeMs IOABepras eé
KPUTHYECKOMY aHaM3y, OTCTauBaTh (IpH HEOOXOAMMOCTH) CBOIO TOYKY 3pPEHHS, BHICTPAWBAs CHCTEMY
apryMenTaiuu. OopMUpYIOTCs 00pa3yroIie 3Ty KOMIIETEHIWI0 YMEHHS, a TakkKe YMEHHs H3BJIEKaTh
MH(}OpPMAIIMIO U3 Pa3HOTO PoJa UCTOYHHKOB, MPe0OpPa3oBkLIBas e Npu HeoOXOAUMOCTH B Apyrue GopMI
(TekcThl, TaOMMIIBI, CXEMBI U T.1.).

OpranmsanuoHHasi KoMmeTeHUHMs. [loJ OpraHM3alMOHHOW KOMIIETEHIMEH TOHHMAETCS
ChOpMHPOBAHHOCTE YMEHHS CAMOCTOSATEIBHO HAXOIHUTH U NIPHCBAWBATE HEOOXOAMMEBIE YIaIlMMCs HOBBIE
3HaHusA. @opMupyroTca crnexyonue o6pasyroine 3Ty KOMIETEHIHIO YMEHHSA: CaMOCTOSTENBHO CTaBUTh
yueOHy10 3anady (1ens), pa36uBaTh € Ha COCTABHBIC YAaCTH, HA KOTOPHIX GyJET OCHOBBIBATHCA MPOIECC
€€ pemIcHUs, aHATW3UpOBaTh PE3yNbTaT JACHCTBHSA, BBISBIATH JOMYIICHHBIE OMHUOKM W HETOYHOCTH,
UCTIPABJIATh UX W MPEACTABIATEH MOJTYYEHHBIA pe3ynbTaT B ¢opMe, TErko JOCTYITHOH IS BOCTIPHSTHS
JIPYTUX JIOACH.

OO0mexkyabTypHasi KommeTeHIUsl. [lox OOWIEKYILTYpHON KOMIETEHLHeil MOHMUMaeTcs
OCBCAOMICHHOCTh HIKOJIBHUKOB O MAaTEMAaTHKE KakK ICMCHTC OOHICYCIOBCUCCKOM KYILTYphI, ¢ MCCTC B
CHCTEME JPYIHX HaykK, a TakXke €€ POIIM B Pa3BUTHH NPEJICTABIEHHH YEIOBEYECTBA O IEJIOCTHON KapTHHE
Mupa. QopmupyroTCcs crneayronme 06pasyonme Ty KOMIIETEHIIHIO TIPEACTaBIeH s : 06 ypOBHE pa3BUTHS
MaTeMaTHKH Ha pa3sHbIX MCTOPMYECKHMX ITANax; O BLICOKOW MPAKTUYECKOW 3HAYMMOCTH MAaTEMAaTUKHU C
TOYKH 3PCHHS CO3JIaHHs M Pa3BUTHS MaTEPHUAbHOH KyJIbTYpPhl YEIOBEYECTBA, @ TAKXKE O BAXKHOW POJIH
MaTEMaTHKH C TOYKH 3pEHUS QOPMHPOBAHHU TAaKWX BAKHEHIMX YepT JIMYHOCTH, KaK HE3aBHCHMOCTH H
KPUTHIHOCTH MBILLICHHUSA, BOJIS H HACTOMYHBOCTD B IOCTHKEHHUH LEITH | JIp.

ITI. Mecto kypca «MaTeMaTHKa» B 6a3ucHOM yueGHOM (06pazoBaTeLHOM) NJIaHe

Ha n3y4enure MaTeMaTHKM B OCHOBHO#H IIKOJIE€ OTBOAMTCA 5 y4eOHBIX 9ACOB B HENEII0 B TEYEHHE
4 nepBrix JeT obydenus ( 5-8 kmacc) W 5 gacoB B Hememo B 9 kimacce, Bcero 850 ypokos (5 uacom
cornacuo. Qenepamsuomy basucuomy ywebnomy . B 5—6 xnmaccax usywaercs mpeamer «MareMaTHKa»
(MHTErpUpOBaHHBIH TpeaMeT), B 7—9 Kmaccax MapaulelbHO W3Y4aloTcs MNpeaMeThl «Anrebpa» u
«["eomeTpusi».
Pacripesienienne yuebHOro BpeMEHH MEXy STHMH TIpeIMETaMH TIPEICTABIICHO B TabIHIIE.
Knaccul [Ipeamernl MaTeMaTHueckoro ukia |KonuyectBO 4acoB Ha  CTYNeHH
OCHOBHOT'0 00pa30BaHHs.

5-6 Maremaruka 340
7-9 Anrebpa 306

I'eomeTpus 204
Bcero 850

[lpenmer «Marematika» B 5—6 Kiaccax BKITIOYAaeT apU(PMETHUECKHH MaTepHall, SJIeMEHTHI
anrebphl ¥ FTeOMETPHH, a TAKXKE JIEMEHTEI BEPOATHOCTHO-CTATHCTHYECKON JINHUH.



[Tpenmer «Anrebpa» BKIIOYAaeT HEKOTOpPBIE BONPOCHI apH(DMETHKH, PA3BHBAIOLIME YUCIOBYIO
JTHHHKO 5—6 KiaccoB, COOCTBEHHO anreOpaWdeckuil Marephal, 3leMEHTapHble (YHKIHHM, a TaKkKe
3JIEMEHTHI BEPOSTHOCTHO-CTATUCTUYECKON JTHHHH.

B pamkax yue6HOro mpeamera «I'eOMETpHs» HM3YdHarOTCs, €BKIMIOBA TEOMETPHS, IJIEMEHTEI
BEKTOPHOMH anrebpbl, reoMeTpUdecKue mpeodpa3oBaHus.

B cumy HOBM3HBI JUIA IOKOJNBI BEPOSTHOCTHO-CTATMCTHYECKOrO Marepuala H3ydeHHe
COOTBETCTBYIOLIETO MaTepHUala OTHECEHO U K 5—6, U k 7—9 kiaccam.

IV. PesyabTaThl H3yueHus npeaMera «MaTeMaTHKa»

W3yuenne MaTeMaTHKd B OCHOBHOW IIKOJIE JaeT BO3MOXKHOCTh OOYydYaromMMcs JIOCTHYb

CIIEAYIOUMX Pe3y/IbTaTOB Pa3BHTHA:
JInyHoCcTHBIE yHHBepcaIbHBIE Y4eOHbIE Al cTBHS

B pamMkax KOrHHTHBHOIO KOMIIoHeHTa OyayT cdopMUpOBaHEL:
JIK 7 *0CHOBBI COLMAIBbHO-KPUTHYECKOTO MBIIIICHUS, OPUEHTALUS B OCOOEHHOCTAX COLMAIbHBIX
OTHOILIEHHH ¥ B3aMMOJCHCTBHH,
B paMkax HeHHOCTHOTO H SMOIHOHAILHOT0 KOMIIOHEHTOB OyIyT Ch)OpMUPOBAHBI:
JITD 5 » yBaxeHHE K JTUYHOCTH U €€ JOCTOMHCTRY, AOOpOXENaTeIbHOE OTHOIIEHWE K OKPYKAIOLIUM,
HETEPITUMOCTE K JIFOOBIM BHIAM HAaCHJIHS H FOTOBHOCTE MIPOTHBOCTOSATE HM;
JIID 7 * noTpeGHOCTh B CAaMOBLIPAXXEHHH M CaMOpeaNu3alii, COLHATLHOM MIPU3HAHUM;
JIIID 8 e+ no3uTHBHAas MoOpalbHas CaMOOLEHKAa M MOpalbHblE YYBCTBA — 4YYBCTBO TOPAOCTH IIpH
CIIe/IOBaHUH MOpAIbHBIM HOPMaM, IiepeKHBaHHE CTHIIa H BUHBI [IPH WX HAPYIICHWH.
B pamkax 1esTeIbHOCTHOrO (II0BEXEHYECKOro) KOMIOHEHTa OYIyT chOPMHPOBAHEL:
JIZT 2 *TOTOBHOCTb U CIIOCOOHOCTH K BBIMOJHEHHIO HOPM M TpeGOBaHWI WIKONBHOM XU3HH, MpaB H
00s3aHHOCTEH YUCHHKA,
JIJI. 3 e+ yMeHHe BECTH AMAIOT Ha OCHOBE DPABHONPABHEIX OTHOIICHHUN W B3aUMHOTO YBaXKEHHS H
TIPUHATHSA; YMEHHE KOHCTPYKTHBHO pa3peiaTh KOH(ITHKTEI,
JIJ1 6 » yMeHHEe CTPOUTL XKU3HEHHBIE TUIaHbI C YIETOM KOHKPETHBIX COIMATLHO-HCTOPUIECKHX YCIIOBHIA;
JIZI 7 e« ycroliumBblii TO3HABAaTENbHBI HWHTEpEC M CTAaHOBIEHHE CMBICTI000pasyromeii HyHKIHH
[I03HAaBATEILHOT 0 MOTHBA.

PerynatusHble yHuBepcanbHble yyebHble AeWCTBUA

BbINYCKHUK Hay4uTcA:
P 1 - menenonaranuio, BKJIIOYas IOCTaHOBKY HOBBIX IeleH, MmpeoOpa3oBaHUE TPaKTHYECKOH 3a1ayd B
TO3HABATENBHYIO;
P 2 e« caMocTosTeNbHO aHANM3UPOBATh YCIOBHUS JOCTH)KEHHs LEIH HA OCHOBE Y4ETAa BBIIEIEHHBIX
Y4HTEJIEM OPHEHTHPOB JCHCTBUA B HOBOM y4eOHOM MaTepHale;
P 3 = nnaHupoBaTe MyTH JOCTHXXEHHS TIENEH;
P 4 « ycranaBmuBaTH 11ENIEBBIC IPHOPHTETHI,
P 5 « ymeTs caMOCTOATENBEHO KOHTPOIMPOBATH CBOE BPEMS U YIIPABIISATE HM,
P 7 » ocymecTBIATh KOHCTaTHPYIOUIMH M NPEIBOCXMIIAIOIIMI KOHTPOIb IO Pe3ylbTaTy U Mo crocoly
JACHCTBUA; AKTYAIbHbIH KOHTPOIlb Hd YPOBHE LIPOU3BOIbHOI'O BHUMAHUS,
P 8 eamexkBaTHO CaMOCTOSTEILHO OLEHUBATH MPABUILHOCTH BEIIOJIHEHWS JEHCTBUS W BHOCHTH
HeoOXoMMbIe KOPPEKTUBEI B UCTIOITHEHUE KaK B KOHIIE JCHCTBHSA, TaK M 110 X0y €r0 pealu3alliu;

KoMmyHrKaTHBHBIE YHHBepcAIbHbIE yUeOHbIe Aeii cTBUS

BbIMyCKHUK HAyqUTCA:
K 1 » yaquThIBaTh pa3Hble MHEHHUS U CTPEMHUTHCS K KOOPAMHAIIMH Pa3IMYHBIX TTO3HUIIMHA B COTPYIHUYECTRE;
K 2 + popmympoBaTe COOCTBEHHOE MHEHHE W TO3WIUIO, apTYMEHTHPOBAaThH M KOOPAWHHUPOBATH €€ C
MO3WIUSAMHU TAapTHEPOB B COTPYAHHYECTBE TpH BbipaboTke OOLIEro pemeHHs B COBMECTHOM
JeATENbHOCTH;
K 5 -e3agaBare BOIIpOCHl, HEOOXOAMMBIC JUIS OpraHH3alHH COOCTBEHHOH JEATEILHOCTH |
COTPY/ITHUYECTBA C MAPTHEPOM;
K 6 <ocymecTBIATL B3aUMHBI KOHTPOIIb M OKa3blBaTb B COTPYOHWYECTBE HEOOXOAUMYIO
B3aHMOIIOMOIIb;



K 9 +oprann3oBbiBaTE M IUIaHHPOBaTh y4eOHOE COTPYAHHYECTBO C YYHMTEIEM M CBEPCTHHKAMH,
ONpEeNEensTh UeNH U (YHKIHH y4acTHHKOB, CIIOCOOBI B3aMMOAEHCTBHA; IUIAHHPOBATH OOLIME CITOCOOBI
paboTHI;
K 10 » ocymiecTBIATE KOHTPOIb, KOPPEKIHUIO, OLIEHKY NeHCTBHIT MapTHEPA, YMETEL YOEKIaTh;
K I1 +pabGorate B rpymme — ycTaHaBIUBaTh pabouwe OTHOmIEHHS, 3()(EKTHBHO COTPYIHHYATL H
crnocoOCTBOBATh NMPONYKTHBHOW KOOIEPALWH; HWHTETPHUPOBATECS B TPYIIY CBEPCTHUKOB W CTPOMTH
IPOAYKTHBHOE B3aUMOZJECHCTBHE CO CBEPCTHUKAMH H B3POCIIBIMU;
K 12 * ocHOBaM KOMMYHUKaTHBHOW pedIIeKCHH;
K 13 +wucnonb3oBaTh aJeKBaTHBIE S3BLIKOBHIE CPEACTBA IS OTOOPaXEHHS CBOMX YYBCTB, MBICIIEH,
MOTHBOB U IMOTPeOHOCTEH;
K 14 » orobpaxats B peun (onucaHue, 0ObACHEHHE) COAEpKaHUE COBEPLIAEMBIX JCHCTBHI Kak B (hopMe
I'POMKOH COLHATH3UPOBAHHON peyH, Tak U B (hopMe BHYTPEHHEH pedH.

Boinyckrux nony4um 603ModiCHOCHb HAYYUMbCA:
K 15 e«yuumevieamv u xoopounuposame omauuHvie om cobcmeeHHOU no3uyuu Opyeux nooeu 6
compyoruuecmee;
K 16 * yyumeieams paznvie mnenus u unmepecst u 060CHO8bI8AMb COOCMBEHHYIO NOZUYUIO,
K 17 *» nonumams omnocumensnocms Mueruil u no0xX0008 K peuienuio npobnemol,
K 19 = 6pame na ceba unuyuamugy 6 opeanuzayuu coemecmnozo oelucmeus (0€1080e 1uoepcmeo);
K 20 » oxazeieame noodepoicky u cooelicmeue mem, om Ko2o 3a6ucum 00CMudICeHUe yeau 6 COBMeCmHol
oessmenvHoCmu,
K 21 socywecmeramv rxommynuxamusHylo peghiexcuio kax 0cCo3HaHUE OCHOBAHUL COOCMBEHHBIX
Oeticmauil u Oetcmeuil NapmHEpPa;
K 22 «6 npoyecce xommynuxayuu oocmamouno mouHO, NOCIe008amMeNbHO U NOIHO NepPedasams
napmueépy Heobxo0umyio uHghopmayuio Kak opueHmup o1 ROCMPOEHUs OCUCMEUsL;
K 23 «gcmynamv 6 Ouanoz, a maksice yuacmeosamv 6 KOIEKMUBHOM 0BCYysCcOeHUU npobrem,
y4acmeosamv 6 OUCKYCCUU U aAPZYMEeHmUpo8ams C6010 NO3UYWIO, 61d0emb MOHON0ZUYECKOU U
ouanozuueckoll popmamu pevu 6 coomeemcmeuu ¢ epPamMmMamueckumMu U CUHMAKCUYECKUMU HOPMamu
POOHO20 A3bIKA;
K 24 » credosamv mopanbro-smuveckum u ncuxono2udeckum npunyunam obujeHus u compyoHudecmsa
HA OCHOBe V8aXdCumelbHO20 OMHOWEHUA K NAPMHEPAM, BHUMAHUA K JUYHOCMU OpPY2020, A0EK8AMHO20
MEJHCIUHHOCMHO20  60CNPUAMUSA, 20MOBHOCMU A0EKEAMHO Ppeazuposamv HA HYICObl OpYeUx, 6
YacmHOCmu OKA3bl6ams NOMOWb U IMOYUOHATILHYIO NOOOEPIHCKY NAPMHEPAM 8 Npoyecce OOCMUNCEHUS
obwetl yenu coemMecmuol 0essmenrbHOCmu;
K 25 « yempausamv s¢pghexmuenvie zpynnoswie obcysicoenus u obecneuueams 06MeH 3HAHUAMU MENCOY
YleHamu 2pynnol ONA NPUHAMUA 3PPEKMUBHBIX COBMECTNHBIX PeUleHUL,
K 26 * 6 coemecmnotii oeamenvrnocmu uémko gpopmynuposame yenu 2pynnel u nO360AAMb €€ Y4ACMHUKAM
npoasnAmb coObCMBEHHYIO IHEPSUIO ONA OOCUICEHUS IMUX Yenel.

Mo3HaBaTenbHble yHMBepcaibHbie yuebHble gelicTBUA

BbINYCKHUK HayuuTca:
IT 1 » ocHOBaM peayM3alluu MPOEKTHO-UCCIIEI0BATENBCKON IEATEIBHOCTH;
IT 2 » npoBoaMTL HabNMIOAEHNHE U SKCIIEPUMEHT MO PYKOBOICTBOM YUHTENIS;
IT 3 » ocymecTBIsTE pacCHIMPEHHEIH MOHCK WH(OPMAIMH C MCIIONB30BAHMEM PECYPCOB OUOIMOTEK H
Hnrepnera;
IT 4 » coznaBath 1 MpeoOPa30BLIBATE MOJEH M CXEMBI Ul PELICHUS 3a/1a4;
IT 5 *ocymecrBasate BhIGOp HaubGonee 3PHEKTUBHBIX CIIOCOOOB pElIeHHS 3a1a4 B 3aBUCHMOCTH OT
KOHKPETHBIX YCIIOBHUIA;,
IT 6 » naBaTe onpeneneHNE MOHATHSIM;
IT7 » ycranaBnuBaTh MPHYHHHO-CIEICTBEHHBIE CBS3H;
IT 8 * ocymiecTBIATL JIOTHYECKYIO OIEPALHIO0 YCTAHOBIEHHS POMOBHIOBBIX OTHOLICHHI, OrpaHHYEHHE
TIOHSTHS;
IT 9 * 0600maTs MOHATHS — OCYIIECTBIATE JIOTHYECKYIO OTEPAIMIO TIEpeX0a OT BUAOBBIX PHU3HAKOB K
POIOBOMY MOHATHIO, OT INOHATHSA C MEHBIIMM 00BEMOM K MOHATHIO C 60NBIIUM 00BEMOM;



IT 10 » ocymecTBIATL CpaBHEHHE, CEPUALIHIO U KIIACCH(DHUKALIMIO, CAMOCTOATENLHO BLIOMpAs OCHOBAHHSA

KPHTEPHH [UI YKa3aHHBIX JJOTHYECKUX OMepaliHii;

IT 11 * cTpouTs KiacCHOUKAIHMIO Ha OCHOBE JUXOTOMHYECKOTO JICICHUS (Ha OCHOBE OTPHIIAHHA);

IT 12 «cTPOMTH JIOTHYECKOE pPACCYXKACHHE, BKIIOYAIOINECE YCTAHOBIEHWE ITPUUMHHO-CIIEICTBEHHBIX

CBA3EH;

IT 13 * 0OBACHATD ABJICHHSA, IPOLECCHI, CBA3H W OTHOLIECHHS, BhIABIAEMBIE B XO/I€ HCCIIEI0BAHNUA;

IT 15 * cTpykTypupOBaTh TEKCTHI, BKIIIO9ast yMEHHE BBIICISATH ITIABHOE M BTOPOCTEIIEHHOE, TIIIABHYKO

HJIEI0 TEKCTA, BEICTPAaUBaTh I10CIIEAOBATENILHOCTh OMMHUCHIBAEMEIX COOBITHI;

IT 16 +paboratb ¢ MerapopaMH — TIOHHMATh MEPEHOCHBIM CMBICH BBIPAXKEHWH, MOHUMATh H

ynoTpebasaTh 060pOTEl peyH, MOCTPOSHHBIE HAa CKPBITOM YIOX00IEHHH, 00pa3HOM COMMKEHUHU CIIOB.
Beinycknuk nonyuum 803MOMCHOCMb HAYYUMBCAL:

IT 18 = cmasums npobnemy, apzymenmuposame €€ akmyanbnocms,

IT 19 » camocmosmenvro nposodums ucciedosanue Ha OCHO6E NPUMEHEHUS MEmMOO08 HAOTOOeHUA U

aKCnepumenma,

IT 20 * sv106u2amob cunomesvl 0 643X U 3aKOHOMEPHOCMAX COBBIMUL, NPoYeccos, 06beKmos;

IT 21 * opeanusosvisams uccnedosanue ¢ yervio npoeepku zunomes;

I1 22 « denamv ymoszakniouenus (unoykmusHoe u no ananocuu) u 6bl600bl HA OCHOBE APZYMEHMAYUIL.

1.2.3.2. ®opmuposanne UKT-koMneTeHTHOCTH 06yUaommuxcest

Co3nanue rpaguveckux 00beKTOB

BhITyCKHUK HayduTCS:
HMKT 25 -«co3maBaTh pa3idYHBIE TE€OMETPUYECKHE OOBEKTHI C HCIIOIb30BAHHEM BO3MOXHOCTEH
CHELMATbHBIX KOMITBIOTEPHBIX HHCTPYMEHTOB;
HUKT 26 -<+co3maBaTh JAuMarpaMMbl pa3M4YHBIX BHAOB (AITOPUTMHYECKHE, KOHLENTYAIbHEIE,
KJIacCH(UKAIMOHHEIE, OpPraHU3allHOHHEIC, POJICTBA M JIP.) B COOTBETCTBHH C PEITAEMEIMH 3aJauyaMHy;

KomMyHukanus ¥ connaibHoe B3auMoAeiicTBHe
BhITycKHUK HaydHTCA:
HUKT 43 eBpicTynaTe ¢ ayAHOBHIEONONIEPXKKOM, BKIFOYAsA BHICTYIUIEHHE Mepel IUCTAHLHOHHOM
ayIHTOpHCH;
HKT 44 « yuactBOBaTh B OOCYXJICHUM (ayAHOBHACOPOPYM, TEKCTOBEI (OPYM) C HCIOIL30BAHHEM
BO3MOXHOCTER UHTEpHETA;

BuinyckHux nony4um 603MOACHOCMb HAYYUMbBCA:
HUKT 51 -« e3aumooeticmeosamv ¢ napmuépamu c¢ ucnonviosanuem 6o3moxcHocmeu HMumepnema
(uzposoe u meampanvHoe g3aumoodelicmaue).

AHanu3 uHpopManuH, MaTeMaTHYeCKasd 00padoTka JaHHBIX B HCCJIEI0BAHHH

BEIMTyCKHUK HAy9IHTCS:
UKT 60 * ctpouTh MaTeEMaTHYECKHE MOJIEIH;

BoinyckHuk nomyuum 03mMoACHOCIb HAYHUMbCSA:
HKT 63 » ananusuposame pesynomamul ceoeti 0esamenbHOCMU U 3AMPAYUBAEMBLX PECYPCOS.

MonennpoBanne, NPpOeKTHPOBaHME W yIPaBJIeHHe

Beimycknuk nayanTcs:
HUKT 67 e« npoekTHpoBaTh M OpPraHH3OBLIBATH CBOI HHAWBHAYAIBHYIO U TPYIIOBYIO IESTEILHOCTD,
OpraHW30BBIBATH CBOE BpeMs ¢ uconb3oBaHnueM UKT.

1.2.3.3. OcHoBBI y4e0HO-HCCJIEA0BATEILCKON W NPOEKTHOM eATeIbHOCTH

BhIMyCKHUK HAy9HTCA:
VUII 2 « BEIOUpaTh U UCTIONB30BaTh METOMBI, PEIEBAHTHBIE PACCMATPHBAEMOi TIpobIieMe;
VHUII 3 » pacrio3HaBaTh U CTaBUThb BOIIPOCH!, OTBETHI HA KOTOPHIE MOTYT OBITH MOJIYY€HBI ITYTEM HAYYHOIO
WCCIIEOBaHUA, OTOMpaTh aJeKBaTHBIE METOMBI HCCIENOBaHUA, (OPMYITHPOBATH BEITEKAIOIIHE W3
HUCCIICOOBAHUSA BBIBOJEI,
VUII 4 «ucnonb3oBaTh Takue MaTeMaTWUYeCKHE METOJbl W MPUEMBI, Kak abCTpakuus U Haeanu3aivs,
JIOKa3aTeNbCTBO, [0Ka3aTeIbCTBO OT NPOTHBHOTO, IOKA3aTelNbCTBO MO AaHAJIOTHH, OIMPOBEPKEHHE,
KOHTpIIpPUMeEp, HHAYKTHBHBIC U JIeJyKTHBHEIC PAcCyXICHH, IOCTPOSHHE U UCIIOTHEHUE aliTOPUTMa;
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VUII 5 » ucnons30BaTh TaKHE €CTECTBEHHO-HAYYHBIE METOMLI U MPUEMBI, KaK HaOMOACHUE, TOCTAHOBKA
NMpoONeMbI, BBIIBWKEHHE <«XOpOILIeH TIHIIOTe3bl», JKCIIEPUMEHT, MOIEIHpPOBaHHE, WCIIOIb30BaHUE
MaTeMaTH9ecKuX Mojiesielf, TeopeTHdecKoe OOOCHOBAHWE, YCTAaHOBJIEHWE TPaHUI] NPUMEHHUMOCTH
MOJIEIIH/TEOPHH;
VUIT 8 « ommgath (akThl OT CYKICHHH, MHEHHH U OLEHOK, KPUTHYECKH OTHOCHTLCSH K CYXKIEHUSIM,
MHEHUM, OIICHKaM, pEKOHCTPYHPOBAaTh UX OCHOBAHHUA;
VUII 9 « BupeTh U KOMMEHTHPOBATH CBA3b HAYYHOI'O 3HAHWUSA M LIEHHOCTHBIX YCTAHOBOK, MOPaIbHBIX
CYXJICHUH IpH MOITY4E€HUH, paclIpOCTPaHEHUHU W IPUMEHEHUHN HAYJYHOTO 3HAHUS.

Boinyckruk nonyuum 603MOACHOCMb HAYYUMBCA.!
VUII 11 * ucnonvzosame 0ozadky, ozaperue, uHmyuyuro;
VUIL 12 e ucnonvzoeamv maxue mamemamuyeckue Memoobl U NPUuémvl, Kak nepebop n02uvecKux
803MOJACHOCMELl, MAMEMAMUYECKOE MOOENUPOBAHUE,;
VYHUII 13 « ucnonvsosame makue ecmecmseHHO-HAYYHble MEMOObL U NPUEMBI, KAk abcmpazuposanue om
NpUBxXo0auuUx paxmopos, nposepka Ha COBMECMUMOCb ¢ OPYUMU U3BECTMHBIMU aKmamu;
VUII 14 « ucnonvzoeame Hexomopvie Memoobl NONYYeHUs 3HAHUL, XapakmepHvle Ol COYUANbHBIX U
UCMOPUYECKUX HayK: AaHKemuposanue, MoOeauposanie, NOUCK UCMopudeckux obpasyos;
VUII 17 = ocoznasams ceoro omeemcmeenHocmb 3a 00CMOBEPHOCMb NONYYEHHBIX 3HAHUM, 3d KA4ecmeo
8bINONIHEHHO20 NPOEeKma.

1.2.3.4. CTpaTernu cMbICJI0BOT0 YTEeHHH H padoTa ¢ TeKCTOM

Pa6oTa ¢ TekcTOM: MoMCK HH(poOpMANINH W MOHAMAHHE IPOYHTAHHOI O

BEITyCKHUK HAyduTCS:
CY 1 * OpHEeHTHPOBATELCS B COAEPKAHWH TEKCTA ¥ IIOHHMATE €r0 HEeTOCTHRIA CMBICT:
— ONpeAensTh [1aBHYI0 TEMY, 0OLIYyI0 Leb UK Ha3HAYEHHE TEKCTa;
— BBIOMpATh U3 TEKCTa WJIK MPUIYMAaTh 3ar0JIOBOK, COOTBETCTBYIOUIMI COAEPIKAHUIO H OOMIEMY CMBICTY
TEKCTa,;
— ¢(opMyIHpOBaTE TE3MC, BHIpAXKAIONIUH OOIHI CMBICH TEKCTa;
— MPEABOCXUILATL COIEpPKaHNe MPEIMETHOrO TUIaHa TEKCTA M0 3arojIOBKY M C OMOpPOH Ha MpeabLIyIui
OIIBIT;
— OOBACHATH NOPAAOK YaCTEH/ MHCTPYKIIHH, COACPKAUIMXCA B TEKCTE;
— CONOCTaBIATh OCHOBHBIE TEKCTOBHIE M BHETEKCTOBHIE KOMIIOHEHTHI: OOHApPYXHWBaTh COOTBETCTBHE
MEXAY YacThl0 TeKCTa M ero obmed uaeei, chopMyTHpOBaHHOHW BOMPOCOM, OOBACHATH Ha3HAYCHHE
KapThl, PUCYHKA, TIOACHATH 9aCTU Ipaduka WK TaOMUIEI U T. 1.;
CY 2 e mnaxomuts B TekcTe Tpebyemyro HHpopManuio (mpoGeraTb TEKCT TIJ1a3aMH, OMPENCIATh €ro
OCHOBHBIE 3JIEMEHTHI, COMOCTABIATE (HOPMBI BRIpa)KeHHS WHGOpMallMU B 3alpoce W B CAMOM TEKCTE,
YCTaHaBJIUBATh, ABJIAIOTCS JIH OHU TOXJIECTBEHHBIMHM MJIH CHHOHMMHYECKUMH, HAXOIUTH HEOOXOIUMYIO
€IMHULY HHPOPMAILIUH B TEKCTE);
CY 3 «pewars y4eOHO-TO3HABATENbHBIE W Y4eOHO-PAKTHYECKHE 3a1a4yM, TPeOYIOLIME MOIHOrO H
KPHUTHYECKOr0 TOHUMaHMs TEKCTa:
— ONpeAensATh Ha3HaYCHHE Pa3HEIX BUOB TEKCTORB;
— CTaBUTh Nepel co0Oi Lenb 4YTEeHHWs, HamlpaBisAsi BHHMAHHE HA TOJE3HYI0 B JaHHBIH MOMEHT
UH(pOpPMALIUIO;
— pa3nuyaTh TEMBI ¥ OATEMBI CIIEIIHATLHOTO TEKCTa;
— BBIACIATH HE TONIBKO INIaBHYIO, HO U H30OBITOYHYIO UH(OpMAIIHUIO;
— MPOrHO3UPOBATH MOCIIE0BATENEHOCTE U3TI0XKEHHUS HJIEH TEeKCTa;
— COIOCTABIIAThH Pa3HbIC TOYKU 3PEHUA U pPa3HbIE HCTOUHMKH WH(OPMALIHH 10 3aJaHHOH TEME,
— BBITIOJIHATH CMBICIIOBOC CBépTHBaHHe BBEIJICIICHHBIX (l)a.I(TOB H M_E-IC.TICI‘;I;
— (opMHpPOBaTh Ha OCHOBE TEKCTa CHCTEMY apTyMEHTOB (JIOBOAOB) Ui ODOCHOBAHHsS OMpeneEHHON
TIO3HIINH;
— MOHMMATh IYHNIEBHOE COCTOSHHUE MEPCOHAXKEH TEKCTa, CONEPEXUBATE UM.

Pa6oTa ¢ TexcToM: npeoOpa3oBaHHe H HHTepNpeTanus HHPOPMAHH

BrinyckHuK HayduTcs:
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CY 5 - cTpyKTypupOBaTh TEKCT, HCIONb3ys HYMEPAUMIO CTPAaHMI, CIHCKH, CCHUIKH, OTJIABIEHHE;
NPOBOJIMTE IIPOBEPKY NMPABOMHCAHUA; UCTIONB30BaTh B TEKCTE TAOHIIbI, H300PaKEHHS;
CH 6 *+ mpeobpa3oBLIBATE TEKCT, HCIONB3YsA HOBHIE (GOPMBI MpECTABICHUS uHpopMarn: GopMyIHI,
rpadukH, IMarpamMmel, TaGiMIBl (B TOM YHCIe AWHAMHYECKHE, SIEKTPOHHEIE, B YaCTHOCTH B
TPaKTHYECKHX 33/1a9aXx), MEPEXOAUTH OT OJHOTO MPEICTABICHNS JAHHEBIX K APYTOMY;
CY 7 * uHTEpNpETHPOBATH TEKCT:
— CpaBHUBATh W IPOTHBOIIOCTABIIATE 3aAKIIOYEHHYIO B TEKCTE HH(OPMAIIHIO PA3HOr0 XapaKTepa;
— OOHapyXHBATh B TEKCTE JOBOJIBI B TIOATBEPIKAEHHE BLIIBUHYTEIX TE3UCOR;,
— JeNaTh BEIBOJBI M3 CHOPMYIHPOBAHHEIX MTOCKHUIOK;
— BBIBOJIUTH 3aKJFOYEHHE O HAMEPEHUH aBTOpA WJIH TIIaBHOM MBICIIH TEKCTA.

Buvinycknuk nonywum eosmosicnocme nayuumscs:
CH 8 » gvisaename umnauyumuyio ungpopmayuio mekcma na ocHoée conocmasnenusn UNIOCMPaAmMueHoZo
Mamepuana ¢ urgpopmayueii mexcma, GHAIU3A NOOMEKCMA (UCHONb3OEAHHBIX AIBIKOBLIX CPEOCME U
CMPYKmMypbl MeKcma,.

PaboTa ¢ TekcTOM: oneHka uHpopmManun

BhITycKHHK HayduTCS:
CY 9 « oTKIHMKATECA Ha COHEpIKAHUE TEKCTA:
— CBA3BIBATE HHGOPMaLMIO, 06HAPYKEHHYIO B TEKCTE, CO 3HAHUSMH M3 APYTUX HCTOTHHUKOB;
— OLIEHHBATh YTBEPXKACHHA, CACTAHHBIE B TEKCTE, UCXOJIs M3 CBOMX IIPECTABIEHHIH O MHUPE;
— HaXOJHTh JOBO/bI B 3aLIMTy CBOEH TOYKH 3PEHH,;
CY 10 * otkimkaThes Ha pOpMy TeKCTa: OIIEHHBATh HE TONBKO COJlepKaHue TEKCTa, HO U ero hopMy, a B
L[EJIOM — MacTEPCTBO €0 UCIIOHEHHUS;
CY 11 + Ha ocHOBEe MMEHOUIMXCA 3HAHHI, KHU3HEHHOTO ONBITA MOABEPTaTh COMHEHHIO JOCTOBEPHOCTH
uMeroLieiics HHPOPMaUMH, O0OHApYXWBAaTh HEJOCTOBEPHOCTH MOMYYacMOH WHQOPMAIHMH, Mpobensl B
MH(OpPMAIMK B HaXOUTh ITYTH BOCTIOIHEHUS 3THX POOEIIOB;
CY 12 « B mporecce paboTHI ¢ OTHUM MM HECKONLKHMH MCTOYHUKAMH BBISBIATE CONEPIKAIIYIOCS B HUX
MPOTHBOPEYMBYIO, KOHQIIUKTHYIO HH(OPMALIHIO;
CY 13 * ucmone30BaTh MOMYYEHHBIH OMBIT BOCTIPHATHA HHGMOPMALMOHHBIX 0OLEKTOB Ul 0BOralleHus
HYBCTBCHHOIO OIBITA, BBICKA3BIBATH OLCHOYHBIE CYXIEHHA M CBOIO TOYKY 3pEHHSA O IIOIY4eHHOM
coobmeHnt (IPOYUTAHHOM TEKCTE).

Buvinycknux nonyuum 603mMooicHocmb Hayuumucs:
CY 14 * kxpumuuecku omnocumucs K pexnammou ungopmayuu;
CY 15 » naxooums cnocobwi nposepku npomueopewusoi ungopmayuu.

IL1anupyemMble pe3yJIbTaThl H3y4eHHus y4eGHOro npeaMera

Hatypajbnbie uncia. [po6u. Paunonajibubie uncia

BeinyckHuK HayduTCs:
MH/IP 1 - noHHMaTh 0COGEHHOCTH AECATHYHOM CHCTEMBI CUHCIICHHS;
MH/IP 2 - onepupoBaTh MOHATHAMM, CBI3aHHBIMH C JETUMOCTBIO HATYPATLHBIX GHCEN;
MH/IP 3 - BeIpaxaTh 4rcra B 5KBHBANEHTHEIX GopMax, BEIOMpas Haubonee MOIXOAAILYIO B 3aBUCHMOCTH
OT KOHKPETHOM CUTYaIluu;
MH/IP 4- cpaBHUBaTh U YIIOPSJ0YMBATE PALMOHAIBHBIE YHCIIA,
MHJIP 5- BEIIONHATL BBIMHMCIEHHA C PAlMOHANBHBIMH YHCIAMH, COYETAd YCTHEIC M IIHCHMEHHBIC
MPHEMEI BEIYUCIIEHHM, IPUMEHEHHE KAITBKYIIATOPA;
MHJIP 6- wucnone3oBaTh NONATHA M yMEIHs, CBA3AIILIE C INPONOPHHONATBIOCTLIO BEIHYHIIL,
MPOLIEHTAMH, B XOJ€ PEIICHHA MAaTeMaTHYECKUX 3a7ad M 3aJa4 U3 CMEXHBIX MPEIMETOB, BBIIOIHATH
HECJIOXKHBIE IPAKTUYECKHE PACUETHI

Buwinyckrux nonyvum 603moscHocmy:
MHJIP 7 - nosuaxomumvces ¢ nO3UyUOHHBIMU CUCMEMAMU CHUCTIEHUA C OCHOBAHUAMU, OMAUYHBIMU OM
10;
MHJIP 8 - y2nybums u pazeums npedcmaenenus o Hamypanbubix YUCIax u C8OLUCMEAx OenumMocmu;
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MHIP 9 - Hayuumscs ucnonv3ogame Npuémbl, PAYyUOHANUIUPYIOWJUE GbIYUCTEHUA, npuobpecmu
NPUBLIYKY KOHMPONUPOBAMb bIYUCTEHUSA, 8blOUPAsE NOOXOOSWULL O cumyayuu cnocob.

JlelicTBUTEIbHBIE YHCIA

BBITYCKHUK HayduTCA:
M/IY 1 - ucrons30BaTh Ha4adbHBIE IPEICTABIECHUS O MHOXECTBE AECHCTBUTENLHEIX YHCET,
MJIY 2 - onepupoBaTh MOHATHEM KBAJPaTHOrO KOPHSA, IPUMEHSATH €70 B BEIYUCIEHUAX.

BowinyckHuk nonyuum 03mMoHCHOCMb:
MIY 3 - passumv npeocmaeneHue o uucle U HUCIOBBIX CUCMEMAX OM HAMYPALbHBIX 00
OelicmeumenbHbLX Yucel, 0 Poau bIYUCICHUL 8 NpaKmukKe,
MJIY 4- pazsumsb u yenybums 3HaHus 0 0ecAMUYHOU 3anuUcu OeticmeumenbHblX Yucen (nepuooudeckue u
Henepuoouueckue opoou).

HUzmepennsi, npudIHKeHUs, OLIEHKH

BrimyckHuK HayduTCs:
MUITIO 1 - ucnons3oBaTh B XOA€ pPELICHUs 3ajad 3JEMEHTApHBIE MPEACTABIECHUA, CBA3aHHBIE C
NpUOTKEHHBIMUA 3HAYEHHAMH BEITNYHH.

Buinycknux nonyuum 603MOMCHOCMY:
MUIIO 2 - nousms, umo 4ucnogvle OanHvle, KOMopwle UCNONLIVIOMCA Ol XAPAKMepUcmuKky 00beKkmoe
OKpYICalowe2o Mupa, AIAIMCA NPeUMyWecmeeHHo NPUOTUNCEHHBIMU, YMO NO 3aNUCU NPUOTUINCEHHBIX
3HAUeHUll, COOePAHCAUUXCA 6 UHDOPMAYUOHHBIX UCMOYHUKAX, MOJCHO CYOUmMb O NO2PEUtHoCmu
NpUbIUICEHUSA,
MUIIO 3 - nowsms, umo nozpewHocmv pe3ylbmama 6blYUCIeHUll O00NHCHA Oblmb cousmepuma c
HO2PEeWHOCMbIO UCXOOHBLX OaHHBIX.

Anre6panveckue BhIpaKeHH

BEITyCKHUK HAYYHUTCH:
MAB 1 - omepupoBaTh TIOHATHAMH «TOXKICCTBO», «TOXJIECTBEHHOE NpeoOpa3oBaHUey», PeNIaTh 3a/1a4M,
coJiepxanue OyKBeHHBIE JaHHBIE; paboTaTh ¢ GopMylaMu;
MAB 2 - BRINOMHATEL MpeoOpa3oBaHus BLIPAKEHHM, COAEPKAMMX CTEIEHU C LENBIMH I0Ka3aTeNaIMi U
KBaJIpaTHbIE KOPHH;
MAB 3 - BBINONHATL TOX/IECTBEHHbIE NMpeoOpa3oBaHMi pallMOHANBHBIX BRIPAXKCHHI Ha OCHOBE IpaBHII
JeWCTBHI HaJl MHOTOWIEHAMH U anreOpandecKuMH Ipo0sMu;
MAB 4 - BRINONTHATE pa3/10)KEHHE MHOTOUJICHOB Ha MHOXKUTEIIH.

BuinyckHuk nony4um 603MOACHOCMb HAYHUMBCA.!
MAB 5 - gbinoanams MHO20Wazoevle NPeobpPa306anUs paYUOHANbHBIX 8bIPANCEHU, NPUMEHAA WUPOKUL
Habop cnocobos u npuémMos;
MAB 6 - npumename mooicoecmseenHvle npeobpaszosanus 0N pewleHus 3a0ay U3 pasiudHblx paszoenos
Kypca (Hanpumep, 0N HAX0XHCOEHUA HAUOONbUIE20/HAUMEHBULE20 3HAYEHUS BbIPANCEHUA).

YpaBHeHusn

BhINyCKHUK HAyqdUTCH:
MYV | - pemaTth OCHOBHBIE BHABI PalMOHANBHBIX YpPaBHEHHH C OJHOH NMEPEMEHHOM, CHUCTEMEI JBYX
YpaBHEHUH C ABYMs IIEPEMEHHEBIMH;
MY 2 - noHumarh ypaBHEHHME KaK BaXHEUIIYI0 MaTEMaTHYECKYI0 MOJIENb [UIA OMMCAHUA U U3Yy4eHHA
pa3HOOOpa3HEIX pealbHBIX CUTYAIUH, peIlaTh TEKCTOBBIC 3a/1a4y alreOpanyecKuM METOIOM;
MV 3 - npumeHATh rpadpudecKkue IpeACTaBICHHS IS HCCIEJOBAHUS YpaBHEHUH, UCCIENOBaHUA H
pEIIeHNs CHCTEM YPaBHEHUH C IBYMS IEpEMEHHBIMU.

BuinyckHuk noay4um 603MoACHOCMY:
MV 4 - osrnadems cneyuanbHbiMu npuémamu peuwieHusl YPAeHeHUu U CUCMeM YPAGHEeHUlU, Y8epeHHO
npuMeHsmsv annapam YpasHeHull ONs peuleHusi pa3HooOpasHelX 3a0ay U3 MAmeMAamuku, CMEeNCHbIX
npeomemos, npaKkmuKu,
MY 5 - npumeramo epaguueckue npedcmasienus OnA uccie008aHus YPAGHEHUl, cucmem ypasHeHUl,
codepacauwux Oykeennvie KoIghduyuenmol.

HepaBeHncTBa

BBINyCKHUK HAY9UTCA:
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MH | - noHMMaThL U PUMEHATH TEPMHUHOJIOTHIO U CHMBOJIHKY, CBA3aHHBIE C OTHOIIEHHEM HEPABEHCTBA,
CBOICTBA YHUCIIOBbIX HEPABEHCTB,
MH 2 - pemate IMHEHHBIE HEpAaBEHCTRBA C OJHOH NMEPEMEHHOM W WX CHCTEMBI; peniaTh KBaJpaTHBIC
HEpPaBEHCTBA C ONOPOH Ha rpaHyecKue MpeACTaBICHNUS;
MH 3 - npuMeHATs anmapar HepaBeHCTB JUIA PEIICHUs 3a1a4 U3 Pa3IM9HBIX Pa3IeloB Kypca.

Bovinyckrux nonyuum 603M0iCHOCMb HAYYUMbCA:
MH 4 - pasnoobpasubim npuémam Ookazamenbcmea HepPABEHCME; Y6EPEeHHO NPUMEHIMb annapam
HepageHcme Ol peuleHUs pasHooOPA3HBIX MAMeMamu4eckux 3a0ay U 3a0ay U3 CMelNCHbIX npeomMemos,
NpaKmuKu,
MH 5 - npumename zpaguueckue npedcmagnenusn i UCCIe008aHUS HEPABEHCMSE, CUCMEM HEPABEHCMS,
cooepacawux bykeerHvle Ko duyuenmeol.

OcHoBHbIe NOHATHSA. YK c0BbIe QyHKIMHA

BrimyckHuK HayauTcs:
MOITY® 1 - noHHMaTh W UCIONB30BATh (HYHKIMOHANBHEIE IOHATHSA M A3BIK (TEPMHUHEI, CUMBOIIMYECKUAE
00603HaUeHu ),
MOITY® 2 - crpontsb rpadHKyu 31eMEHTapHEIX (YHKUHH; HCCIIE0BATh CBONCTBA YMCIOBBIX QYHKIIMI HA
OCHOBE H3y4eHHS MOBEJECHUS UX rpadMKOB;
MOITY® 3 - noHuMaTe GYHKIHMIO KaK BOXKHEHIIYI0 MaTEMAaTHYECKYIO MOJENE JUIS OITHCAHMS MPOLECCOB
W ABIICHMH OKPYKalOIIEro MUpa, MPUMEHATh (DYHKLMOHANBHBIA A3BIK I OIMHCAHWA U HCCIEJ0BaHUSA
3aBHCUMOCTeH Mex Ty GU3NYECKHMH BETHYHHAMH.

BuinyckHux nonyuum 603MOHCHOCMb HAYYUMbC:
MOITU®D 4 - npogodums uccnedosanus, cea3anHvle ¢ UZYYEHUEeM CEOUCE (QYHKYU, 8 Mom uucie ¢
UCNONb306aHUEM KOMNbIOMEPA; HA OCHOBE 2PAhuK08 U3VUeHHbIX (DYyHKyul cmpoumbs Gonee CloiCHbIE
2paguxu (KycouHo-3a0aHHble, ¢ «8bIKOIOMBIMUY MOYKAMU U M.N.);
MOITU® 5 - ucnonvzosamv @ynkyuonanvhvle npeocmaesnenus u ceotcmsa QyHKyuil 0N peuleHus
MamemamuiecKux 3a0ay u3 paznuyHelx pazoenos Kypca.

YucioBbie NOCJIEI0BATEIbHOCTH

BhInycKHHK HayduTCA:
MUIl 1 - DoHMMaTb M MCHONB30BaTh SA3bIK IOCIENOBATEILHOCTEH (TEpMHHEI, CHMBOJIHYCCKHE
0003HaueHU ),
MUIT 2 - npuMeHATH (GOPMYIEI, CBA3aHHBIE C APU(PMETHUYECKONH W TeOMETPHYECKOH MpOrpeccHed, u
anmnapat, cGopMUPOBaHHLIM NMPU U3Y4EHUM IPYTUX pa3leloB Kypca, K PEelIeHHUI0 3a1ad, B TOM YHCIE C
KOHTEKCTOM W3 pPeallbHON )XKM3HH.

BwinyckHUK nonyuum 603MOHCHOCIb HAYHUIMBCA:
MUII 3 - pewams xombunupoeanuvie 3a0aiu ¢ NpUMeHeHUemM GOopmyn n-2o 4YaeHa u CyMMbl NEpeblx N
YleH08 apupmMemuyeckol U 2eoMempudeckoll NPocPeccuil, NPUMEHAS Npu SMOM annapam ypasHeHuu u
Hepagsencms,
MUYIT 4 - nonumame apugmemuueckyio u 2ceomempuueckyro npozpeccuio Kaxk QyHKyuu HamypaibHo20
apzymenma, Ces13vbl8AMb APUGMEMUYECKYIO NPOZPECCUlo ¢ JUHEUHbIM POCMOM, 2eOMeMPUYECKYI0 — C
3KCNOHEHYUATbHBIM DOCHOM.

OnucaTelbHas CTATACTAKA
MOC 1 - BpillycKHMK Hay4YHTCs HCIOJIb30BaTh IIPOCTEHINNE CIOCOOBI NMpEICTaBICHHA W aHAIW3a
CTaTHCTUYECKHUX JIaHHEIX.
MOC 2 - BoinyckHux nonydum 803MOICHOCHb NPUOOPECmU NEPEOHAYANbHBLI ONbIM OP2AHU3AYUU cOOpa
OAHHBIX NpU NPoeedeHuU onpoca obwecmeeHH020 MHEHUA, OCYWecmenims uUx aHalu3, npeocmasiimo
pe3ynbmamsl onpoca 6 6ude mabauywl, OUazpammel.

Cay4aiinbie cOOLITHS H BEPOSATHOCTH
MCCB 1 - BHITyCKHUK HayduTCs HaXOIWUTh OTHOCHTENBHYIO YacTOTY W BEPOATHOCTH CIIY4alHOTO
COOBITHS.
MCCB 2 - BbuinycKHUK noayyum 603MOJCHOCMb npuobpecmu onvlm nNpoeoeHus CAyYauHbIX
IKCNEPUMEHMOE, 6 MOM YUCIe C NOMOWbI0 KOMNbIOMEPHO20 MOOEIUPOBAHUS, UHMEpnpemayuu ux
pe3yiemamoe.
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Kom6unaTtopuka
MK 1- BBIMYCKHMK HaydMTCs pelarh KOMOMHATODHBIE 33alaid Ha HAXOXICHHME 4YHCIa 00LEKTOB HIIH
KOMOMHAITHIA.
MK 2 - BblnyckHux nony4um 03MONCHOCMb HAYHUMbCA HEKOMOPbIM CNEYUaNbHbIM NPUEMAM PEUEeHUA
KOMOUHAMOPHBIX 3a0aHY.

Harasaanas reomMeTpus

BEINTYCKHUK HAYdHUTCA:
MHI' | - pacmo3HaBaTh Ha 4YepTeXaxX, PUCYHKaX, MOAENAX W B OKPYXArOIIEM MHpE ILIOCKHUE U
IPOCTPAHCTBEHHBIE TEOMETPHYECKUE (DUTYPHI;
MHT 2 - pacnosHaBaTh pa3BEPTKH KyOa, MPSMOYroJIbHOTO MapajuleNenumnesa, NpaBUIbHON THpaMKIbL,
WIMH/PA U KOHYCA;
MHI 3 - crpouTh pa3BEPTKH Kyba U NPIMOYIOIbHOI0 Hapajljle/ICIUIIEeAa,
MHT 4 - onpejensTh 110 JIMHEHHBIM pa3MepaM pa3BEPTKH GUIypHl THHEHHBIE pa3Mephl CaMOol QUTypHI U
HaobopoT;
MHTI 5 - BBIYHCIIATE 00BEM MPAMOYTOJIBHOT O Napajlyielenunena.

BuinyckHux nonyyum 603MON*CHOCMb.
MHT 6 - nayuumbcs 6o14ucisims 06bEMbI NPOCMPAHCIMEEHHBIX 2E0MEMPUHECKUX (PUyp, COCMABNEHHbIX
U3 NPAMOY20NbHLIX NAPALIENENUNedos;
MHT 7 - yenybums u pazeums npedcmasieHusi 0 RPOCMPaHCMBEHHbIX 2e0MEMPUECKUX Puypax;
MHT 8 - nayuumscs npumensimes noHsmue pasgépmu 0N 6bINOTHEHUA NPAKMUYECKUX PACYEmOs.

I'eoMeTpuyeckue purypni

BEITyCKHUK HAy9HTCS:
MI'® | - mone30oBaThCs A3BIKOM I'€OMETPUH [UIA OMMCAHUA MPEIAMETOB OKPYXKaoUIEro MHpa M HUX
B3aHMHOT0 PaCION0KEHHS;
MI'® 2 - pacmnosHaBaTh M H300pakaTh Ha dYepTeXaX M PUCYHKaX TEOMETpPHYECKME (QHUTYpHl W UX
KOHUTypanmu;
MI'® 3 - HaxoJWTh 3HAYECHHS IJIUH JMHEHHBLIX 3JIEMEHTOB (MIYp M MX OTHOLIEHHS, TPAXYCHYIO Mepy
yrios ot 0° 1o 180°, mpuMeHss onpe/ielicHNs, CBONCTBA U MPU3HAKU QUTYp M UX 3JIEMCHTOB, OTHOIICHHS
Guryp (paBeHCTBO, NOAOOHE, CHMMETPHH, TIOBOPOUT, APAILIENbLHBIA IEPEHOC),
MI'® 4 - omepupoBaTb C HAYAILHEIMH IOHATHAMHM TPUTOHOMETPHM U BHINOJHATE JJIEMEHTApHBIC
ornepauuy HaJl QyHKUUAMHU YIIIOB;
MI'® 5 - pemarh 3aJ1a4d Ha JOKa3aTelbCTBO, ONMMPASLCh HA W3yYEHHbIC CBOMCTBAa (UIYp M OTHOLICHHIA
MEXIy HUMH U TIPUMEHSA H3y4YECHHBIC METOABI JIOKa3aTElIbCTB;
MI'® 6 - pemate HECIOXXHBIE 3aJa9M Ha TOCTPOECHHE, IPUMEHSAS OCHOBHEIE ATOPUTMEI TIOCTPOCHHUS C
MOMONIBIO IUPKYIS U TMHEUKH;
MI'® 7 - pemiats NpocTEHILNE MIAHUMETPUYECKHE 3a/1a49H B IIPOCTPAHCTBE.

BuvinyckHuk nonyuum 803MOMCHOCMb:
MI'® 8 - oerademv amemodamu pewienus 3a0ay HA GLIMUCTIEHUS U OOKA3AMETbCMEA. MemoooMm Om
NPOMUBHO20, MEMOOOM NOO0OUA, MEMOOOM nepebopa 6apuarHmos u MemoooM 2eOMEMPUIEcKUx Mecm
mouex;
MI'® 9 - npuobpecmu onvim npumenenus anzedpaudeckozo u MpuU2OHOMEemMpPUYECcKo20 annapama u uoeu
08UNCENUS. NPU PeULeHUL 2e0MemPULecKUx 3a0ay;
MI'® 10 - ogrademv mpaouyuoHHOU cXeMoll peuwlenus 3a0a4 Ha NOCMpOeHUe C NOMOUWbIO YUPKYISL U
NUHEUKU: AHANU3, NOCMPOEHUe, 00KA3AMENbCMBO U UCCIE006aHUE;
MI'® 11 - nayuumscs pewams 3a0auu Ha NOCMPOEHUE MEMOOOM 2€0MEMPUHECKO20 Mecma Mo4eK u
Memooom nodobus;
MI'® 12 - npuobpecmu onvim ucciedo8aHUs CEOUCME NIAHUMEMPUHECKUX @UYp € NOMOWbIO
KOMNbIOMEPHBIX NPOCPAMM;
MTI'® 13 - npuobpecmu onvim 6vinonHeHus npoekmos no memam «I eomempuueckue npeodpaz0eéanus Ha
nrockocmuy, «I[locmpoenue ompeskos no ghopmynex.

N3mepenne reoMeTpHYIeCKAX BeJTUYHH

BRITyCKHUK HaydUTCS:
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MUIB 1 - ucnoms3oBaTh CBOHCTBA HM3MEpeHWs MUIHH, IUIOIAJEi, yIrJIOB TPH pEIIEHHH 3ajad Ha
HaXOXKJICHHE JUTHHBI 0TPE3KA, OKPYXKHOCTH, TyT'H OKPYKHOCTH, TPAyCHON MepBI yriia;
MUI'B 2 - BHMHCIATH MIOMATH TPEYTONLHHUKOB, MPSIMOYTONGHHUKOR, MapaliellorpaMMOB, TparelHi,
KPYT'OB U CEKTOPOB;
MMUI'B 3 - BLIMUCIATE JUTHHY OKPYXXHOCTH, JIJTHHY AYTH OKPY>XHOCTH;
MUI'B 4 - BBIMUCIATL JUIMHBI THHEHHBIX 3J€MEHTOB GQHUTYP W MX YIVIBI, UCTIONb3ys (OPMYMbl JIHHEI
OKPYKHOCTH M JUTHHBI JIyTH OKPYXXHOCTH, (GOpMYJIBI IUI0Mmanei Guryp;
MMUI'B 5 - pemars 3a1auu Ha J0Ka3aTeNbCTBO C HCIIOIb30BaHHEM (HOPMYIT JUIMHBI OKPYXKHOCTH M JUTHHEI
IOYTH OKPYXXHOCTH, hopMyn ruiomanei puryp;
MUIB 6 - pemarh NpakTWYecKWE 3aadd, CBA3aHHBIE C HAXOXKIEHUEM TIE€OMETPHYECKMX BEIMYUH
(Mcronb3ys MPH HEOOXOAMMOCTH CIIPABOYHHKH M TEXHUYECKHME CPEICTBA).

Beinycknuk nonywum 803MOMCHOCMb HAYUUMBCL:
MUI'B 7 - swiyvuciame naowadu ueyp, cocmasienHblx u3 06yx wiu 6ojee NPAMOYZOTbHUKOS,
napannenozpammos, mpey20ibHUKos, Kpy2a u cexmopa;
MUI'B 8 - ewiuucname niowadu MHO20Y20NbHUKOB, UCNONBb3YA OMHOUACHUS PABHOBENUKOCMU U
PAs8HOCOCMABNIEHHOCMU,
MUI'B 9 - npumenamov ancebpauveckuil u mpuzonomempuveckui annapam u uUoeu OBUINCEHUA NpU
PDeuleHuu 3a0ay Ha 8blYuUCIeHUe NIOWaoet MHO20Y20/IbHUKOS.

KoopmanraTts!

BrINyCKHHK Hay4uTCA:
MKO 1 - BEYMCIATH JUIMHY OTpe3Ka 10 KOOPJWHATAM €r0 KOHIIOB; BRIYHMCIATH KOOPIMHATE CEpPEIHHEI
OTpe3Ka;
MKO 2 - ucnons30BaTh KOOPAMHATHBIA METOJ IS M3YYEHHs CBOMCTB MPAMBIX H OKPYXKHOCTEH.

Buinycknux nonyuum 803modcHocms:
MKO 3 - ogradems xoopouHamuwvim Memooom pewenus 3a0a4 Ha bIYUCTEHUS U 00KA3amenbemea,
MKO 4 - npuobpecmu onvim ucnonb3oeanus KOMnbIOMEPHLIX NPOZPAMM OISl AHANUZA YACMHBIX CTYHAes
83AUMHO20 PACNONIONCEHUA OKPYHCHOCMEU U NPAMBIX,
MKO 5 - npuobpecmu onvim eeinonnenus npoexkmos na memy «IIpumenenue xoopouHamuo20 memooa
npu peuieHuu 3a0ay Ha 6bIYUCTEHUsA U OOKA3AMETbCMEa».

BexkTopnt

BeImyckHUK HayduTCS:
MBE 1 - onepupoBaThb ¢ BEKTOpaMM: HAaXOOMTh CYMMY M pa3sHOCTh JABYX BEKTOpPOB, 3aJlaHHBIX
T€OMETPHYECKH, HAXOAUTh BEKTOP, PaBHBINH MPOH3BEACHHIO 3aJaHHOT0 BEKTOpA Ha YHCIIO;
MBE 2 - HaxomuTh 118 BEKTOPOB, 3aJaHHBIX KOOpPJWHATAMM: JUTHHY BEKTOpPa, KOOPIMHATHI CYMMBI W
pasHOCTH JBYX M 0ojiee BEKTOpOB, KOOpAMHATHI MPOM3BEICHHS BEKTOpa HA YHCIIO, MPUMEHSS TPH
HEOOXOIMMOCTH COYETATENbHBIH, TEPEMECTHTELHBIN U paclpeAeUTEbHbI 3aKOHEI;
MBE 3 - BBUHMCIATE CKalidpHOE NPOM3BEAECHHE BEKTOPOB, HAXOAMTh YroJl MEXJIy BEKTOPAMH,
yCTaHaBJIMBATh NEPIIEHAUKYIAPHOCTD IPSAMBIX.

BoinyckHux nonyuum 803M0HCHOCMb:
MBE 4 - osradems 6ekmopHbim Memooom 0 peuieHus 3a0ay Ha bIYUCTEHUSA 1 00KA3amenbCmea;
MBE 5 - npuobpecmu onvim vinonHeHus npoekmog Ha memy «NpuUMeHeHue 8eKMopHo20 Memooda npu
pewienuu 3a0ay Ha 8bIYUCTIEHUA U 00KA3AMENbCmeay.

V. OcHOBHOe coiep:KaHue

APUOMETHUKA
HartypanabHble 4ncia
Harypansneni psaa. Jlecatudgnas cucrema cuucieHHS. [[TO3MIHOHHBEIE CHCTEMEI CYHCIIEHHMS.]
ApudmeTrnueckre IeHcTBHSA ¢ HATypalbHBIMM YiciaMi. CBOMCTBa apuPMETHIECKUX ACHCTBHIA.
ITonsATHE O cTeneHu ¢ HaTypallbHBIM NoKa3zaTeneM. KBaapar u ky0 gucia.
YucnoBble BHIPa)KEHHUS, 3HAYEHHE YHCIOBOTO BhIpa)keHHs. [IOpSOOK AEHCTBHI B YHCIIOBBIX
BBIPOKCHUAX, HCTIOIB30BaHHE CKOOOK.
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Pemenne TekcToBBIX 33124 apu(HMETHIECKUM CIIOCOOOM.

Henutenu u kpatHble, Hanbonpmmii oOmuii nenurens; HauMeHblnee odniee kpatHoe, CBoiicTBa
AemuMocty. IIpusHaku nenuMocTtH Ha 2, 3, 5, 9, 10. [[Ipyrue npu3Haku JeTMMOCTH (HampuMep, Ha 4, Ha
25).] TlpocTele u cocTaBHBIE 4YHCHa. Pa3moXkeHWEe HATypaJbHOrO0 YHCIIa HAa TMPOCTHIE MHOXHTENH.
[Anroputmer HaxoxkaeHus HOK u HOJI.] lenenue ¢ ocTaTKkoM.

JApoon

O6sIkHOBEHHBIE 1poOH. OCHOBHOE CBOWCTBO Apo0U. CpaBHEHHE 0OBIKHOBEHHBIX ApOOEi.

ApudmeTnueckue ASHCTBUSA ¢ OOBIKHOBEHHBIMH IpoOsMu. HaxoXkIeHWe 4YacTH OT LEeNoro |
LIEJIOTO T10 €ro YacTH.

Hecstuunsle npodu. CpaBHeHME HeCATHYHRIX Jpoleii. ApudMeTHYecKHe JEHCTBHS C
aecatiuHbIME - apobsmu. IlpencraBnenne necaTHYHOW ApoOM B BHAE OOBIKHOBEHHOH apobu H
OOBLIKHOBEHHOI1 B BUJIC JICCSATHIHOM.

Otnomenue. [Tponopius; 0CHOBHOE CBOWCTBO NMPOTMOPLIHH.

[Tpouentsl. Haxoxaenue npoLeHTOB OT BETMYMHEI M BEJTUYHHEI 10 €€ MPOLUEHTaM; BEIPaXEHHE
OTHOILICHHS B MPOLEHTAX.

Pemenne TekcToBBIX 33124 apuMETHIECKUM CIIOCOO0M

PanuonanbHbIE YHCIA

ITonoxxuTenbHBIE U OTPUIATENBLHBIE YUCIIA, MOIY/b YHCIIA.

N306paskenne yuces TOYKaMH KOOPAWHATHON MPAMOIf; reoMeTpudecKas WHTEpIpeTalns MOTYIis
qucna.

MHOXecTBO 1eNBIX Yhcel. MHOXECTRO pallHOHANBHEIX Yrcell. CpaBHEHHWE pAllHOHATBHBIX YHCEIT.

ApupMeTHIECKHE TEHCTBUA C PallHOHATBHEIMU giciIaMu. CBOWHCTBA apU(METHIECKUX JCHCTBHUI

N3Mepenns, NpubInKeHAs, OeHKH. 3aBUCHMOCTH MeKIY BeTHIHHAMH

[TpubmikeHHOE 3HaYCHHE BEIMYMHBI, OKPYTJICHHE HATYPAIbHBIX YHCENT M JECATHYHBIX APOOEi.
IIpukHIKa ¥ OlleHKa pe3yIbTaTOB BEIYUCIICHHH.

[TpuMepsl  3aBHCHMOCTEH  MEXJOy  BEIMYMHAMH:  CKOPOCTh,  BpeMs,  pPacCTOSHHE;
MPOM3BOAUTENLHOCT, BpeMsi, paboTa; II€Ha, KOIMYECTBO, CTOUMOCTL U Jp. [lpencraBieHue
3aBHCHMOCTEH B BHAe HoOpMyI.

PcrmicHuc TCKCTOBBIX 3a1a4 apUpMCTHICCKUM CIOCOO0M.

JJIEMEHTBI aJIredpnl

Hcnons3oBanue OykB uist 0603HaYeHUS YUCEN, IS 3aITUCH CBOMCTE apH(METHUECKHUX JEHCTBUI.

ByxBennsie Bripaskenus. UncnoBoe 3HaueHHe OYKBEHHOTO BBIPAXKECHHUS.

VYpaBHeHHE, KOpeHb ypaBHEHHMs. HaXoXIeHHE HEH3BECTHBIX KOMIIOHEHTOB apH()METHYECKHX
JICHCTBUH.

HexapToBbl KOOpAMHATEI Ha TUIOCKOCTH. [TocTpoeHHe TOUKH MO ee KOOpAMHATAM, OmNpeaeseHue
KOOpPIMHAT TOYKH Ha TIIOCKOCTH

OnucarenbHas cTaTucTHKA. BeposaTHOCTh. KoMOMHAaTOpHKa

[IpencraBnenue jgaHHBIX B BHAE Tabmuu, auarpamMMm. I[loHATHE O Clly4ailHOM COOBITHH.
JlocToBepHOE M HEBO3MOXKHOE COOBITHS. CpaBHEHHE TIAHCOB.

Pemenue koMOMHATOPHBIX 3a/1a4 METOIOM Tiepedopa BApHAHTOB.

Harnsanas reomerpus

Harnsiiaele npezicTaBleH|st 0 FeOMETPUYECKUX (Urypax: mpsMasi, OTPE30K, JIy4, YroJ, JIoMaHasi,
MHOTOYTOJIEHHK, OKPY>XHOCTB, Kpyr. B3auMHoe pacliolioykeHue ABYX IPSAMBIX, IBYX OKPYXXHOCTEIA.

MHoOroyromsHuK, MpaBUILHEIA MHOTOYTONBHHK. YeTHIPEXYroNBHUK, MPSMOYTOILHHUK, KBAIpar.

Buasl TpeyronbHHKOB: OCTPOYrOJbHBIH, MPAMOYTONbHBIM, TYMOYrOdbHbLIH, paBHOOEAPEHHbIH,
PaBHOCTOPOHHUH.

N3o06paxkenne reoMeTpudeckHXx (GUIyp Ha HENMHOBAHHON Oymare ¢ MCIOIb30BAHMEM IIMPKYIIs,
JTUHEWKH, YroNbHMKA, TpaHcropTHpa. [[TocTpoenus Ha kieTuaToii Gymare. ]

Hmina orpeska, noMaHoi. [Tepumerp MHOrOyronbHUKA. EQUHUIEI H3MepeHus THHLL. 3Mepenue
JUIMHBI OTPE3Ka, IOCTPOEHHE OTPE3Ka 3aJJaHHOM JUTHHBI C TOMOLIBIO JIMHEHKH.

Buzapl yrmoB: ocTpelii, mpsMo#, TymoW, pa3BepHyThid. I'pagycHas Mepa yrna. M3Mmepenue u
MIOCTPOEHHE YIIIOB 3aJaHHOM IPaXyCHOH MEpBI C IIOMOIIELI0 TPAHCIIOPTHPA.
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IMousTHe mioOWanu QUrypel; EIWHULLI W3MEPeHHs iomagd. [liomags NpPAMOYroIbLHUKA,
kBajpara. PasHoBenukue ¢purypsi. [PaBHococraBnenusie Gurypsi.]

[Paspesanre M cocTaBleHHe reoMeTphuueckux ¢uryp. IlocTpoeHHe MapKeToB, OpPHAMEHTOB,
y30pOB.]

[Pewmrenue 3a1a4 Ha HaXOXJIEHHE PABHOBEIUKHX W PABHOCOCTABIEHHBIX QUTYD.]

Harnsaanele mpejcraBieHus O NMPOCTPAHCTBEHHBIX ¢urypax (KyO, mapamienenunesn, MpU3Ma,
nupamMuza, map, chepa, KoHyc, WHIHHAP). M306paxenne npocrpanctBeHHbIX Guryp. [Ipumepsl ceueHHUii.
Muororpasauku. [TpuMeps! pa3sBepTOK MHOTOTPAaHHHKOB, MWIMHApPa W koHyca. [CosmgaHme Mogenei
NPOCTPAaHCTBEHHBIX UTYp (M3 OymMaru, MPOBOJIOKH, TUIACTHIIMHA U Ip.). ]

IMonsTre 0ObeMa; eaquHUIIBI 00beMa. O6beM MPAMOYTOIBHOrO Mapasvleenumneaa, Kyoa.

[Tonsitue o paBeHctBe ¢uryp. LlenTpanbHas, oceBas W 3epKalbHas CHMMETpuH. M300paxenue
CHMMETPHYHBIX puryp.

AJITEBPA

JelicTBHTeIbHBIE YA CIA

Pacmipenye MHOXKeCTBa HaTyPAIbHBIX YHCEN 0 MHOKECTBA LIENbIX, MHOXKECTBA LeJIbIX YUCEN 10
MHOXECTBA PALMOHAILHBIX. PalMoHaNbHOE YHCIO KaK OTHOIIEHHE %, rae m - 1eloe 4ucio, n -

HaTypalbHOE.

Crellensb ¢ LelbIM 110Ka3aTeleM.

Ksanpataeiii kopenb u3 uncna. KopeHb Tperbell crenenu. [[loHATHE 0 KOpHE n-il CTENEHH H3
4HcIa.] 3amruchk KOpHEH ¢ TOMOMIBIO CTEMEHH ¢ IPOOHEBIM TIOKa3aTeleM.

ToHsiTHe 06 WppalMOHATHHOM w9Hcile. WppanmoHamkHOCTh uHcoa V2 W HECOM3MEpPHMOCT
CTOPOHBI M JIMATOHANM KBaJparta. JlecaTHUHbIE IPUOIMKEHIS UppallMOHANBHBIX yucel. [[locTpoeHue Ha
KOOP/IWHATHOH TNpPAMOH TOYEK, COOTBETCTBYIOIMX HPPAIUOHATLHEIM uMclIaM BHAa vn, The n -
HaTypaJlbHOE YHCITIO. |

MHoOXeCTBO JEHCTBUTEILHBIX YHCEN; NMPEACTABICHUE IEHCTBUTEIBHEIX YHCENl OECKOHEYHBIMH
JecATUIHBIMHA Ipo0samu. CpaBHeHHe AeHCTBHTENbHBIX 4ncel. [[lepuoandeckue W HeNepHOIMYECKUE
JecATHYHble Apo0H.] B3auMMHO ONHO3HAYHOE COOTBETCTBHE MEXKAY AEHCTBUTEIBHBIMH YHCIAMH H
TOYKAaMH KOOPJIMHATHOH NMpsAMON. YucIIOBBIE MPOMEXYTKH: HHTEPBAJI, OTPE30K, JIy4.

HA3mepennsi, npubInKeHn s, OLEHKH

ITpubmxennoe 3Ha4YeHUe BEIIMYMHEI; TOYHOCTL NpubmKeHus. [AbGcomoTHas |
OTHOCHTEJIbHAs TOrpemHocTH mnpubmwkeHusa.] PasMepsl 00beKTOB OKpyXkaromero wmupa (OT
3JIEMEHTapHbIX YacTHL 0 BceelleHHoM), JUIHTEBbHOCTD IPOLIECCOB B OKPYXKAIOIIEM MHPE.

[Tpuxujaxa ¥ OlEHKa Pe3yIbTaTOBR BBIUMCICHUH. CrOCOOB! 3aMMCH 3HAYCHWH BEIWYHMH, B TOM
YHCJIE C BBIIEIICHHEM MHOXHTENS - crernieHu 10 B 3anucy uncna

BBenenue B anre6py

bykBeHHBIE BHIpaKEHHA (BBIPOKEHWSA C IE€pPEMECHHBIMH). UHCIIOBOE 3Ha4YeHHE OYKBEHHOIO
BeIpaxeHus. JlonycTuMble 3HaYeHHs NepeMeHHBIX. [101cTaHOBKA BHIpaXXEHHIT BMECTO IIEPEMEHHBIX.

ITpeoGpazoBanue OyKBEHHBIX BBIPRXEHWH Ha OCHOBE CBOWCTB apH(METHYECKHX IEHCTBHIA.
PaBencTBo OykBeHHBIX BBIpaXeHHi. ToxaecTBo.

MHoro4jensbl

Crenens ¢ HaTypalbHBIM IIOKa3aTelleM W ee CBO#cTBAa. OmHOWIEHH W MHOrowieHsl. CreneHs
MHorouneHa. Cioxenue, BBIMUTAHUE, YMHOKEHHE MHOTOWICHOB. DOPMYITEI COKPATIIEHHOT0 YMHOXKEHMUS :
KBaJIpaT CyMMEI ¥ KBaJpaT pa3HOCTH. [Ky6 cymmel u ky6 pa3Hocti.] dopmyna pa3HOCTH KBaApaToB.
[©opmymbsl cymMBl Ky60B 1 pazHocTH KyOoB.] [IpeoOpa3oBaHue 11€710ro BIpaKEHHSA B MHOTO4JIEH.

PaznokeHHe MHOrowieHa Ha MHOXWTEIH: BBIHECEHHE OOLIEr0 MHOXHTENd 3a CKOOKH,
IPYNIHMPOBKA, TPUMEHEHHE (OPMYINT COKpPAIIEHHOT0 YMHOXKEHHS. MHOTOWIEHBI ¢ OIHOW TEepEMEHHOM.
Kopens Muorounena. Ksaaparaelii TpexuieH, pa3iokeHue KBaQpaTHOrO TPeXWwieHa Ha MHOKHTEIH.

Anrebpandeckue Ipoon

Anrebpandeckas apobb. OCHOBHOe CBOMCTBO anredpaudeckoit apobm. CokpaiieHue apobeii.
C0XCHHUC, BBIMUTAaHUC, YMHOXKCHHC, JCICHHC alrcOpandccKux apoOcid.

CreneHb ¢ UETBIM MOKA3aTENIEM U €€ CBOWCTBA.
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Pammonansubie BeIpa)keHUsA ¥ UX NTpeodpa3oBanus. J[0Ka3aTeIbCcTBO TOXK/IECTB.

KBagpaTHbie KopHH

TToHsTHE KBaJPaTHOrO KOPHS, apu()METHYECKOTO KBAJPaTHOrO KOpHS. YpaBHeHHe BHIA X’ = a.
CroiictBa apu(METHYECKHX KBAaAPAaTHEIX KOPHEH: KOPEHb W3 IPOM3BEIEHHA, YAaCTHOTO, CTENEHH.

ToxmecTBo BHIa (\/E)z =a,rae a > 0,vVa?2 = |a|. TlpuMeHeHHe CBOHCTB apH(METHIECKHX
KBaJIpaTHBIX KOpPHEH K MpeoOpa30BaHHIO YHCIOBBIX BHIPAXEHUH U K BEIYHCICHUSIM.

YpaBHeHus ¢ 0/iHOI NepeMeHH 0

VpaBuenue ¢ ogHoW mnepemeHHoW. KopeHb ypaBHeHus. CBoO#CTBa YHCIOBBIX paBEHCTB.
PaBHOCHIBHOCTB YpaBHEHHI.

JlunetiHoe ypaBHeHuwe. [MccnemoBanwe nHMHEHHOro ypaBHeHHWs.| PemeHue ypaBHEHHH,
CBOSIIIMXCS K THHEUHBIM.

KBagpatHoe ypaBHeHue. Hemonueie kBaapaTHeIe ypaBHeHHs. Dopmyia KOpHEH KBaapaTHOIO
ypaBHeHus. Teopema Buera. Pemienue ypaBHEHUM, CBOOAIIMXCA K KBaJpaTHBIM. buKBaapaTHbie
ypaBHeHus. [IpuMepsl pemenns ypaBHEHHI TpeTbel U YETBEPTOH CTENIEHH C MCIOIb30BaHHEM METOJOB
pa3noXKeHUs Ha MHOKUTENU [3aMEHBI IEPEMEHHOI .

Pemenue 1poOHO-palMOHAIBLHLIX YPaBHEHUH.

Pemenne TekcTOBBIX 331a4 anredpandeckuM crocodbom

CucreMbl ypaBHeHHIH

VpaBHeHHEe ¢ IBYMA IepeMEHHBIMU. JIMHElHHOe ypaBHeHHEe ¢ IBYMsS IlepeMEcHHBIMH. lIpuMepsl
pEIIeHUs ypaBHEHUH B LIETBIX YHCIIAX.

Cucrema ypaBHeHMH ¢ IByMsA nepeMeHHbIMH. PaBHOCHIBHOCT cicTeM. CHcTeMa ABYX NHHEHHBIX
YPaBHEHUH C IByMs NMEPEMEHHBIMH; peIleHHe MOACTAHOBKOH M cloKeHHWeM. PeleHue cucreM IBYX
YpaBHEHMi, OJJHO M3 KOTOpBLIX JIMHEIHOE, a Jpyroe - BTOpoi creneHu. [IpuMmepsl penieHus cucrem
HEJIMHEHHBIX YPaBHEHHH C JBYMS NIEpeMEHHBIMHA.

Pemienue TeKCTOBBIX 3aa4d areOpandecKuM crocobom.

JlekapToBBl KOOpAMHATBI Ha IUIOCKOCTH. ['paduyeckas MHTepnpeTalus ypaBHEHHSA C IBYMs
NEPEMEHHBIMH.

I'paduk nuHEHHOrO ypaBHEHHS C IBYMS INEPEMEHHBIMH. YTIOBOH KO3(hGHUIIMEHT NpIMOi;
YCJIOBHE MApaIENbHOCTH NPAMBIX. [ Y ClI0BHE NMEPIEHANKYIAPHOCTH IPSIMBIX. |

I'paduku npocTedmMx HEMUHEHHBIX ypaBHEHUH (apabona, runepbona, OKPYKHOCTS).

I'pacdmueckas HHTEpNpeTaNsa CHCTEMBI YPaBHEHHH C IBYMSs EPEMEHHBIMH.

HepagencrTBa

YucnoBeie HepaBEHCTBA M UX CBOMCTBA

HepasencTBo ¢ ofHO#i nepemeHHOM. PaBHOCHILHOCTh HepaBCHCTB. JIMHEHHBIE HEpPaBEHCTBA C
onHoi mepemeHHoi. KsagpatHele HepaBeHcTBa. [IIpuMepsl pemeHus ApoOHO-palMOHANBHBIX
HepaBeHCTB.| CHCTEMBI HEPAaBEHCTB C OJHOMN EPEMEHHOM.

3aBHCHMOCTH MeXKIy BeTHIHHAMM

3aBUCHMOCTH MeXAy BenudMHamu. [IpencTaBieHne 3aBHCHMMOCTEH MEXIYy BEIIWYHMHAMH B BHJE
¢dopmyn. Beraucnenns no popmynam.

Ilpsmas  mporoplMOHANBHAas  3aBHCHMOCTH: 3ajanue  ¢GopMmynod,  KodpPUIHEHT
IIPONOPLUHOHAIBLHOCTH; CBONCTBA. [[puMephl MpsMo MponopuUMOHATEHEIX 3aBHCHMOCTEH.

OO6parHass TpOMOpLUHOHANLHAS 3aBHCHMOCTB: 3agaHue (opMysoi, Ko3(QQHIIMEHT 06paTHO
NPONOPLUOHATIBHOCTH; CBOKMCTBA. [IpuMepsl 06paTHO NMpoONOPLUHOHATTEHBIX 3aBUCHMOCTEH.

Pemenue 3a1a4 Ha NpONOPLMOHAIILHYIO H 00paTHO MPONOPUHOHATBHYIO 3aBHCHMOCTH.

Yucnosblie yHKIHA

IToraTue ¢pynximu. O6nacTh onpeereHus U MHOXKECTBO 3Ha4eHul GyHKuun. CriocoOb! 3a1auus
¢ynkuun. I'padpuk ¢ynkuuu. CsoiictBa ¢yHkuMH, UX oToOpaxkeHHe Ha rpaduke: BO3pacTaHHE U
yOriBaHue QyHKUMH, HYTH QYHKIHH, COXpaHEeHHe 3HaKa. UTeHHe U MoCTpoeHHe rpaduKoB () yHKIIHIA.

Ipumepsi rpadHKOB 3aBUCHMOCTCH, OTPaKAIOLIMX PCATHHBIC IPOLCCCHI.

DyHKIMH, ONMUCBHIBAIOLINE NPAMYIO U 00paTHO MPONOPIHOHATEHEIE 3aBUCHMOCTH, WX TpaduKu
CBOMCTBA.

19



Jluneiinas ¢pyHKIUA, €€ CBOMCTBA U rpaduxk.

KBanparnunas dyHkuus, ee rpaduk U CBOHCTBA.

CreneHHble QYHKIIMM ¢ HATYPAILHBIMH MOKa3aTelssMU 2 U 3, UX rpaduku U cBoicTBa. [ paduxu
dysxmmit y=vx,y = Vx,y = |x|.

[[MapannensHbIi nepeHoc TpadHUKOB BAOIL OCEH KOOpPIAWHAT, CHMMETPHS OTHOCHTENBHO OCEH
KOOpAWHAT. |

YucioBble Nocjie0BaTeIbHOCTH. Apu(MeTHYecKas U reoMeTpHYecKas Nporpeccuu

[TonsiTHe 4YMCIOBOH IIOCIICHOBATENbHOCTH. 3aJlaHUE I[IOCIIENOBaTEIbBHOCTH PEKYPPEHTHOM
dopmynoit u popmynoi n-ro wieHa. [Uucna ®ubonaqqn. |

Apudmernueckas W reoMeTpHueckas nporpeccud. @opmynsl n-ro wieHa apuGMeTHIECKOH MU
reOMETPUYECKOM MPOrpeccHii, CyMMbl MEPBLIX 7 4ieHOB. M3o00paxeHue wieHOB apH(pMETHYECKOH H
reOMeTpUYEeCKOi MpOorpeccuii TOYKaMU KOOPAWHATHOW MIOCKOCTH. JIMHEWHBIH M SKCIOHEHUHWAIbHBIN
pocT. ClloKHBIE IIPOLEHTHI.

OnucareJibHast CTATHCTHKA

[IpencraBneHue AaHHBIX B BUAE Tabmuu, auarpamMM, rpa¢uxoB. CiydaiiHas M3MEHYHMBOCTE.
CraTucTHYECKHE XapaKTePHCTHKH Habopa NaHHBIX: cpeaHee apudmeTHyeckoe, MelHaHa, Haubombliee U
HauMeHbllee 3HaYeHu, pasMax. [IpecraBnenns o BbIOOPOYHOM HCCIIEI0BAHUH.

Cayu4aiinbie coObITUS ¥ BEPOSITHOCTH

IToHsATHE O CIy4aifHOM OIBITE W CIy9aifHOM COOBITHMH. DJeMeHTapHEIe coObITHA. YacTora
cirydaiHoro coOeiTis. CTaTUCTHYECKUH MOAXOA K TOHATHIO BeposTHOCTH. [HecoBMecTHBIE cOOBITHS.
dopmyna CIOXKEHHSA BEPOATHOCTEH.] BepoATHOCTH NPOTHBOMONOXKHBIX COOBITHH. JlocToBepHBIE H
HEBO3MOXHBIE cOOBITHA. PaBHOBO3MOXHOCTE coOBITHH. Knaccudeckoe omnpe/ielieHne BEPOATHOCTH.

DJ1eMeHThl KOMOMHATOPHKH

Pemenue koMOUHATOPHEIX 3a1ad nepebopoM BapuaHTOB. KOMOWHATOPHOE MPAaBUIIO YMHOXKEHMS.
[TepecranoBku u akTopuan

MHozecTBa. JJIeMEHTHI JOrMKH

MHOXeCTBO, 3JEMEHT MHOXKECTBA. 3aJlaHMe MHOXKECTB TIEPEYUCICHHEM  3IIEMEHTOB,
XapaKTepUCTHYECKUM cBOMCTBOM. CTaHIapTHBIE 0003HaYEHUS YUCIOBBIX MHOXECTB. IIycToe MHOXECTBO
u ero o6oznauvenue. [logmMuoxecTBo. OObeIMHEHNE U NIEPECEYEHUE MHOXKECTB, Pa3HOCTh MHOKECTB.

WnnrocTpauus OTHOIICHUH MEX 1Y MHOXECTBAMH C TIOMOILBIO AuarpamMM Jiinepa - Benna.

[ToHsiTHE O PAaBHOCUIIBHOCTH, CIICIOBAHUH, YIIOTpeOIICHHE JIOTHYECKHX CBA30K eciu  mo 6
MOoM U MONLKO 8 MOM Cv4ae, U, uiu.

TemaTnueckoe MNIAHHPOBaAHUE
¢ onpejiejieHHeM OCHOBHBIX BHAOB y4eOHO# 1eTeIbHOCTH
(6 yacoB B He/1eJI10)

MATEMATHUKA
5-6 ki1accbl
OCHOBHOE coiep KaHHUE M0 TEMaM XapakTepuCTHKa OCHOBHBIX BUAOB AEATEILHOCTH
ydeHHKa (Ha YpOBHE Y4eOHBIX JeHCTBUN)
1. HaTtypajbHble yHciIa

Harypameneni  psa.  JlecarudHas cucrema OnuchIBaTH CBOMCTBA HATYPAJILHOTO PAJaA.
cuucnenus. [[To3MLHOHHBIE CUCTEMBI CYMCIIEHHA. | YuTaTh U 3aNUCHIBATH HATypalbHbIE YHCHA,
ApupMeTndeckie JCHCTBHS C HaTypalbHBIMH | CPABHHUBATH H YIIOPAI0YHBATH HX.
yucinamu. CBoiicTBa apupMeTHUECKUX JCHCTBUH. BLINOJHATE BBMUCICHHUS C HATypalbHbIMH

IMonsTHE © CTENEHH C HaATypalbHBIM | YHCIIAMH; BLIMMCJIATH 3HAYCHUS CTEIICHEH.
nokazareneM. Ksaapar u ky0 yucna. DopMYyJIHPOBATH CBOMCTBA apU(OMETHUECKUX
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Yucnossle BhIpaXeHUS, 3HAYCHHE YHCIIOBOTO
BeipaxkeHusA. [lopsmok aeHcTBUIT B YHCIOBEIX
BBIP2XXEHUAX, UCTIOIb30BaHHE CKOOOK.

Pemuenne TekcToBBIX 3a1a4 apupMETHIECKHM
CIIOCOOOM.

Jemurenn u xpatHele. HanGombmmit oOmumit
JenuTeNnb;,  HauMeHbllee — ofmee  KpaTHOE.
CaoiictBa nemumoctH. [IpH3HaKK AETHMOCTH Ha 2,
3, 5, 9, 10. [dpyrue mpuU3HAKH JETUMOCTH
(manpumep, Ha 4, Ha 25).] IIpocTeie U COCTaBHEIE
uucna. Pa3nokeHWe HaTypanbHOro 4YHClIAa Ha
IIPOCTBIE MHOXHTEIU. [AINTOPUTMBI HaXOKICHHA
HOK u HO/I.] JleneHue ¢ ocTaTkoMm.

JCHCTBUM, 3alHCLIBATH UX C TOMOIBLI OYKB,
npeoOpa3oBLIBATL HAa WX OCHOBE YHCIIOBEHIE
BBIPXKEHHUS.

AHAIM3HPOBaTL U OCMBICIHBATH TEKCT
3a7la4M, IepedopMylIupoBaTh YCIOBHE, H3BIEKATh
HeoOXomuMmyro  uWHbOpManWio, MOAEIHPOBATH
YCIIOBHE C TOMOIIBIO CXEM, PUCYHKOB, pealbHBIX
NPEIMETOB;  CTPOMTb  JIOTHYECKYH)  IIEMOYKY
PacCyX/JICHUIA; KpUTHYECKH OIEHWBATh
IIOJIyYEHHBIN OTBET, 0CYNIECTBIATh CAMOKOHTPOIT,
MPOBEPSA OTBET Ha COOTBETCTBHE YCIIOBHIO.

®opMyIHpOBaTh ONpEeNeHUs NETUTENsd |
KpaTHOr'o, IIPOCTOr0 U COCTaBHOI'O YHCEII, CBOHCTBA
Y TIPU3HAKH JIETTUMOCTH.

Jloka3pIlBaTh W ONMPOBEPraTh C IMOMOMIBIO
KOHTPIPHUMEPOB YTBEPKACHUS O AETUMOCTH YUCEI.
KnaccupnuupoBats HaTypanbHble Ynciaa (4ETHBIC
H HEYETHBIE, 110 OCTATKAM OT JCJICHHA Ha 3 M T. I1.).

HccienoBatn mpocTeimue 9HCIIOBBIE
3aKOHOMEPHOCTH, NPOBOIHTH YHUCIIOBEIE
9KCIEPHUMEHTHI (B TOM YHMCIE€ C HCIOIb30BaHHEM
KaJIbKYIISITOpa, KOMIIbIOTEPA)

JApoon

OO6rikHOBEHHBIE APOOH. OCHOBHOE CBOMCTBO
Japobu. CpaBHEeHHE OOBIKHOBEHHBIX JpOOEii.

Apudmernueckue JieiCTBHA c
OOBIKHOBEHHBIMH JIpoOsMU. HaxoxJeHue dacTH
OT IIEJIOT0 M LEJIOro IO €r0 YacTH.

Jecatuunsie apobu. CpaBHEHHE AECATHYHBIX
JIpoOei. Apudpmerngeckue JeicTBUSA c
JECATUIHBIMH IpobsMH. IIpencrasienue
JECATUYHOH JpoOH B BHAE OOBLIKHOBEHHOH ApOOH
1 OOLIKHOBEHHOM B BUJIE AECATHYHOM.

OtHowchuc. [Iponopuus; 0OCHOBHOC CBOMCTBO
MPOTIOPIHH.

[TponienTrl. HaxoXaeHHe TIPONEHTOB  OT
BEIIMUMHBI M BEIMYMHBI 10 €€ MpPOLEHTaM;
BBIPKECHHUE OTHOILEHHS B MPOLIEHTAX.

Pemenne TekcTOBBIX 3aj1ad apudMeTHIECKUM
crocobomM

MopenupoBats B rpaduueckoii, mpeaMeTHOU
¢opMe TOHATHA © CBOWMCTBA, CBS3aHHBIE C
IOHSTHEM OOBIKHOBEHHOM JpOOH.

®opMyHpPOBaTh, 3alHCHIBATHL C TMOMOIIBIO

OyKkB OCHOBHOE CBOHMCTBO JApo0W, mpaBuia
NEHCTBHI ¢ OOBIKHOBEHHBIMH IPOOSAMH.
IlpeoOpasoBbIBaTE  OOBIKHOBEHHEIE JIPOOH,

CPaBHUBATHL M YIOPSAJ0YHBATh HX. BBIMOJIHATEH
BEIYHCIIEHHS ¢ OOBLIKHOBEHHEIMHE JPOOSMH.

YuraTh ¥ 3anHCBLIBATHL JECATUYHEBIE JPOOH.
IpencraBasaTh OOBIKHOBCHHEIC ApoOM B BHIC
NECATUYHBIX JIpobel W JEeCATHYHBIE B BHJE
OOBIKHOBEHHBIX; HAXOIUTh JIECATHYHEIE
OpUOIMXKEHUS OOBIKHOBEHHBIX APOOEii.

CpaBHHBaTh U YNOPAAOYMBATE JECATHYHBIE
Apo6u. BHIMOJIHATL BBIYHCICHHA C JCCATHYHBIMU
IpoOIMH.

Hcnoan3oBarh SKBHBAJICHTHEIE
NpPEACTaBIEHUA APOOHBIX YHCEN MPU WX CPABHEHHH,
NP BHIYHCIICHUSX.

BbInoaHATL TPUKHIKY M OIEHKY B XOJe
BBIYHCIICHUH.

O0bACHATSD, 4uTo Takoe IIPOLIEHT.
IlpeacTaBaAaThL NPOLEHTH B BHAe Apobeit U apodu
B BHJIE NPOLICHTOB.

OcymecTBAATL  TOMCK
CMH), copepxameii paHHEIE,
MIPOLIEHTaX, HHTEPIPETUPOBATE UX.

IIpuBOIUTEL TIPUMEPHI

uHpopMamu (B
BLIDOKEHHLIE B

HCII0JIb30BaAHUA
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OTHOIIEHHWH Ha MPaKTHKE.

Pemate 3agaum Ha nponeHTs u apobu (B ToM
YHCIE 3aJa4Y4 W3 peaNbHOH NpPaKTHKU, UCIONb3Yd
IpH HEOOXOJUMOCTH KAIBKYIISATOP); HCIO0JIb30BaTh
TIOHATHA OMHOWEHUs U nponopyuu TIPH PeIICHUH
3a/1ad.

AHATH3UPOBATHL W
3aJ1a4H, nepedopmMyInpoBaTh
H3BJIEKATH HEOOXO0UMYT0
MOJIETHPOBATL YCIOBHE C TIOMONIBIO  CXEM,
PHCYHKOB,  pe€ajllbHbIX  [PEIMETOB;,  CTPOMUTH
JIOTMYECKYIO LENOYKY PACCYXACHHH; KPUTHYECKH
OLlCHHBATL II0JYYEHHBIH OTBET, OCYHIECTBJSATH
CaAMOKOHTPO/Ib, TPOBEPSAS OTBET Ha COOTBETCTBHE
YCIOBHIO.

OCMBICIHBATh  TEKCT
YCIIOBHE,

uHpopMaruto,

IIpoBoaMTHL  HECHOXHBIE  HCCIEIOBAHMSA,
CBA3aHHBIC CO CBOHCTBaMH JAPOOHBIX YHCEIl,
ONHPAjAChL HA YUCIOBBIE SKCIICPUMEHTBI (B TOM
YHCIIE c HUCTI0JIb30BaHUEM KaIbKYJIATOpa,
KOMIIBKOTEpPA)
PanmuonajnHbIe YHcIa
ITonoxwuTensHBIE W OTPUIATENHHBIE YHCIIA, IIpuBoAMTE TIPUMEpPEl  HCIONB30BaHHSA B

MOIYJb YUCHTA.

N306paxkenne ducen ToYKaMH KOOPIHHATHOM
NpsIMOM; reOMETPHYECKas HHTEPIPETALHA MOITYJIs
qucna.

MHoxecTBO TenbIX 49Hceldl. MHOXeCTBO
panHoHaIbHBIX dHcenl. CpaBHEHHE pallHOHAILHEBIX

YHUCEIl. Apudmernueckue JeHCTBUA c
palMOHATEHBIMU YHUCIIaAMH. CaolicTBa
apu(METHIECKUX ICHCTBHIA

N3mepenus, IpUOIHKEHN, OLIEHKH.
3aBHCHMOCTH MEXIy BETUYHHAMH

[IpubmxcHHOC 3HA4YCHUC BCIIHYHHBI,

OKpPYTJICHHE HaTypaJIbHBIX YHCET W JECATHIHBIX
npoGeit. Ilpukuaka W OIEHKa pe3ylIbTaToOB
BBIYHCIICHUH.

ITpuMepsl 3aBHCHMOCTEH MEXKAY BETUIHHAMMU:
CKOpOCTb, BpEMs, PacCTOsHHE;
MIPOU3BOAMTENILHOCTh, BpeMs, paboTa, IIeHa,
KOJIM9ECTBO, CTOMMOCTL W Jp. IIpeacraBieHue
3aBHCHMOCTEH B BUIE HOpPMYIL.

Penenne TeKCTOBBIX 3a4a4 apu(pMeTHIECKHM
cocobom

OKpY>Xaronem MHpe TTOJIOKUTENTBHBIX U
OTPHULATENBHBIX YHCEN (TEMIIepaTypa, BHIMTPHII —
NPOMIPHILI, BBILIE - HUXKE YPOBHS MOpS U T. I1.).

H3o6paxaTts ITOJIOKHUTEIIbHBIE 17}
OTpMIIATENILHEIE PAIMOHANILHBIE YUCIIa TOYKAMH Ha
KOOPIMHATHON MIPAMOH.

XapakTepu30BaTh MHOXXECTBO LIENBIX YHCE,
MHOXECTBO pallMOHANBHBIX YHCEll.

DopMyIHPOBATH U 3aNMUCHLIBATH C ITOMOIILIO
OykB CBOlcTBa JEACTBHH C pauHOHATLHEIMA
YHClIaMHM, NPUMEHATh HUX IIA MpeoOpa3zoBaHusA
YHCIOBBIX BEIPQXKCHHUH.

CpaBHuBaTh " yNoOpsi104HBaTh
palMOHANLHBIE YHUCIIA, BLIMOJHATh BLIYUCICHUS C
palMOHAILHEIMA YHCIIAMA

HM3mepenus, npudinxeHns, olieHKH. 3aBUCHMOCTH MeXKAY BEIHYHHAMHA

[TpubmmxenHoe 3Ha4YCHUE BCIIMYUHBEL; BeipaxkaTe OfHM  COMHHMLBI  W3MEPEHHSA
OKpYTJICHHE HaATypallbHBIX YHMCEl M JIECATHYHBIX | BEJIMYMHBI B JIDYTMX €IMHHIAX (METpel B
npobGeit. Ilpukuaka W OIEHKa pe3ynbTaTOB | KHJIOMETpPaxX, MHHYTEI B 4acax H T. IL.).

BBIYHCICHHH. Oxkpyrasars HaTypalibHbIE 4gucia 151

ITpumepsl 3aBHCHMOCTE# MEX Iy BENMUMYMHAMHU: | IECATHYHBIE APOOM. BBINONHATL NPUKUIKY U
CKOpOCTB, BpeMs, PacCTOSHHE; | OLEHKY B X0JI€ BBIYHCICHHH.
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MIPOM3BOAMTENLHOCTG, BpeMs, paboTa; IIcHa,
KOIIMYECTBO, CTOMMOCTE W ap. [IpeacraBnenue
3aBHCHMOCTEH B BHI€ HopMyI.

Pemenne TeKCTOBBIX 3a1a4 apuMETHUECKHM
CIoCco00M.

MoaenupoBaTh HECIOXHBIE 3aBHCHUMOCTH C
MOMOIIELI0 (GOpMYIT; BBINOJHATH BEIMHCICHHS IO
¢bopmynam.

M cnoab30BaTh 3HAHKHS O 3aBHCHMOCTSAX MEXKIY
BEIHYMHAMH  (CKOpOCTb, BpeMs, pacCTOSHHE,
paboTa, MPOU3BOAMUTENBHOCTD, BpEMS U T. 1.) TIpH
PELIEHUH TEKCTOBBIX 3a1ay; OCMBICIHBATH TEKCT
3a7]aqi, W3BJIEKATh HEOOXOAMMYK HH(POPMAIHIO,
CTPOHTHL JIOTHYECKYIO IIETIOYKY PAacCykICHHIA;
KPUTHYECKH OIIEHHBATH ITOJTYUEHHBIH OTBET.

JIeMEeHThI aJIredpnl

Ucnonb3oBanne ©OykB s 0003HAYeHHSA
yycel, [UIA 3alHCH CBOMCTB apU(METHYECKUX
JIEHCTBUM.

BykBeHHEBIE BRIpaXeHHsA. UHCIOBOE 3HAUCHHE
OYKBEHHOT'O BHIPAXKEHHUS.

VYpaBHeHuUe, KOpeHb ypaBHeHHsA. HaxoxneHue

HEU3BECTHRIX  KOMIIOHCHTOB  apH(pMeTHUIECKHUX
JICHCTBHIA.

JlexapToBEl KOOpAWHATEI Ha  TUIOCKOCTH.
[ToctpoeHne TOYKM 1O ee  KOOpAMHATAM,

OMPEACICHUE KOOPAUHAT TOYKHU HA IMIIOCKOCTH

Yurtath %} 3aNMCbIBATH OyKBEHHBIE
BhIpa)KEHHA, COCTABIATh OYKBEHHBIC BRIPAKECHUS 110
YCIIOBHSAM 3ajad.

BuIuncaaTh 9HCIOBOE 3HaueHHE OYKBEHHOTO
BBIPQKEHUS NPU 33aJJaHHBIX 3HAYEHUAX OYKB.

CocTaBasTh ypaBHEHHs 110 YCIOBHAM 3ajad.
PemaTte mnpocTelinie ypaBHEHHS Ha OCHOBE
3aBHCHMOCTEH MEeXITy KOMIIOHEHTaMH
apuPMeTHUECKUX JeHCTBUH.

CTpouTh Ha KOOPUHATHON MJIOCKOCTH TOYKU
U Gurypsl M0  3aMaHHBIM  KOOpJIWHATaM,
onpeIeasaTh KOOPAXHATH TOYEK

OnucaresbHas ctaTucTHKA. BepositHocTh. KomOnHaTOpuka

[IpencraBneHre AaHHBIX B BHAEC TaOHII,
JUarpamMM.

[ToraTue 0
HoctoBepHoe u
CpaBHEHHE IAHCOB.

Pemenne KOMOWHATOPHBIX 3aJad METOIOM
nepefopa BapUaHTOB.

COOBITHH.
COOBITHSA.

CITy4aitHOM
HEBO3MOXKHOE

Hspnekats uHbopMamuioo U3 TabmMn W
IMarpamm, BBINOJIHATH BBIYUCIICHUA o
TaOMHYHBEIM JaHHBIM, CPABHHBATH BEIHYHHEI,
HaXOIMTh HauOONbIINE U HAUMEHBIINE 3HAYCHUSA U
ap.

BoinoansaTe c6op HHGOPMAILIUK B HECIOKHBIX
clydasXx, OpraHM30BLIBAaThH MH(OpMAIMI0 B BHJIE
TabmUIl M OuarpaMM, B TOM YHCJIE C TTOMOUIBLIO
KOMITBIOTEPHBIX ITPOTPAMM.

IIpuBoANTL NpPHUMEPHI CIyYaHHBIX COOBITHIA,
JOCTOBEPHBIX M HEBO3MOXHBIX  COOBITHIA.
CpaBHHMBaThL WIAHCHI HACTYIUIGHHS COOBITHIA,
CTPOHMTB PEYEBLIC KOHCTPYKLUHU C UCTIOIL30BAaHHEM
CIIOBOCOYETAaHHH Oonee 6eposimho, Mano8eposimHo

u JIp.

BeimmosHaTe nepebop BCEX  BO3MOXKHBIX
BApUAHTOB  JUId  TepecyeTa  OOBEKTOB MM
KOMOHHaLuiA, BBIIEJIATH KOMOHHAINH,

OTBCHAKOMINWE 33aJaHHBIM YCIIOBHAM

Harnsanas TF€OMETPHSA

Harnsagueie MIPEACTaBICHUSA 0
FeOMETPUYECKHX GUrypax: mpsmas, OTpE30K, JIyd,
yrojl, JIOMaHas, MHOIOYIOJbHHUK, OKpPYXHOCTB,
Kpyr. B3auMHOE pacrnonokeHHe IBYX TIPSMEIX,
JBYX OKPY>KHOCTEH.

MHoroyronbHuk, NpaBUilbHbli MHOFOYTOJIbHUK,
YeTbIpexyronbHUK, MPAMOYTOLHHK, KBaAparT.
Bugsl  TpeyroinbHHKOB: OCTPOYTOJILHBIMN,

Pacno3HaBaTh Ha uepTexkax, PHCYHKax, M
MOJENIAX TeOMETpHYecKHe (QUTyphl, KOH(GUTYypaluu

¢buryp (rutockue %4 IIPOCTPAaHCTBEHHBIE).
IlpuBoauTL TpUMEpPHI AHAJIOTOB TI'€OMETPHYECKUX
(Guryp B OKpyKaromeMm MUpe.

H3o6pamxath reomerpuueckue Gurypbl u Mx
KOHQUTYpaUHH OT pPYKH M C HCIOIb30BaHHEM
YEePTEXHBIX WHCTPYMEHTOB. HN300paxaTts
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MIPSIMOYT OJIbHBIH, TYIIOYT OTHHBIH,
paBHOOE APEHHEIH, PABHOCTOP OHHHIA.

H306paxxeHne reoMeTpuueckux ¢uryp Ha
HEIMHOBaHHOH  OymMare ¢  HCHOJIb30BaHHEM
UMPKYJIs, IMHEHKH, YrolbHUKA, TPAaHCIIOPTUpA.
[IMTocTpoenns Ha kieT49aroit Gymare. |

Hnuna  orpeska, nomaHoil. [lepumerp
MHOrOyrolbHHKa. EJWHUIBI W3MEpPEHHs IJIHHEL.
W3mepenne JUIMHEI OTpe3Ka, MOCTPOCHHE OTpe3ka
3aJIJaHHOM JUIMHBI C IIOMOIIBIO JTHHEHKH.

Bumsl yrimoB: OCTpEIM, [psAMOM, Ty,
passepuyTeiid. I'paxycnas mepa yrina. Usmepenue
1 MIOCTPOEHHE YIJIOB 3aJJaHHOH I'PaIyCHOH MepBI C
TIOMOIIBIO0 TPAaHCTIOPTHPA.

[lonatne Tmmomamuw  GUTYPE,  €IMHMIIEI
u3Mepenus miomaau. [Tnomans npsaMoyronsHuKa,
KBaJpara. PaBHOBeMHKHE ¢buryps.
[PaBHOCOCTaBNICHHBIE QHIYPHL. ]

[Paspe3anne U cocTaBlIeHHE Te€OMETPUYECKHX
¢uryp. IlocTpoeHWe TMapKeTOB, OpHAMEHTOB,
Y30pOB.]

[Pemienue 3a1a4 Ha HaX0XKICHUE
PaBHOBEIMKUX U PABHOCOCTABIICHHBIX (GUryp.]

Harnsagasie TIPEACTABIICHUS 0
MIPOCTPAaHCTBEHHBIX ¢purypax (xy0,
napasienenuren, Npu3Ma, MupaMua, map, chepa,
KOHYC, IUIMHAp). W300paxkeHne MpocTpaHCTBEH-
HEIX Quryp. [Ipumeps! cedenmii. MHOrorpaHHHKH.
ITpumMeph! pa3BepTOK MHOTOTPaHHUKOB, LHJIHHIPA
" KOHYyca. [Coznanue Moiernei
NpPOCTPAaHCTBEHHBIX  Quryp  (u3 Oymarn,
MIPOBOJIOKH, TIIIACTUIIMHA U Jp.).]

[TorsTne oObema; emuHHIEI 00beMa. OOBEM
NpsMOYTOIBHOTO NapaieNenunesaa, Kyoa.

[Tonste o paBenctBe ¢uryp. LlenrpaibHas,
oceBasd H 3epKalbHas CHMMeTpuu. M3obpaxkeHue
CUMMETPHYHBIX QUTyp.

TeOMETPHYECKUE QUTYpHI Ha KIIETYATOM OyMare.

H3mepaTs ¢ noMmomeio IMHEHKH U
CPaBHUBATh JIHHEI OTpe3KoB. CTPOMTBL OTpe3KH
3a/IaHHOW JUIMHBI C TTOMOIIBIO JINHEHKH U LUPKYILS,
YIIIBI  3aJaHHOM  BeNMYMHEI C  ITOMOIIBIO
TPaHCTIOpTHpa. BbIpaxkaTh OZHH  €JUHMILI
U3MEPEHUS [IMH Yepe3 JpyrHe.

BrIpakaTbh OHU €IMHHIILI H3MEPEHHS YITIOB
qepes JIpyrue.

Beraucante IIomaau  KBaJpaToB %4
NPSAMOYTOJIbHUKOB, UCIONb3Ys (HOpMYIBI TUTOMIAIH
KBaJpata M TNpPsIMOYrojibHUKAa. BhIpaxaTh ogHH
CIMHHIIBI U3MEPEHHs IUIOMIAMH Yepe3 APYTHE.

H3roTaBauBaTh NPOCTPAHCTBEHHEIE (UIYPHI
U3 Ppa3sBepTOK; paclo3HaBaTh pa3BepTKH KyOa,
napaenenuresna, NMpaMiuabl, THIHHAPA U KOHYCA.

PaccmaTpuBath npocTeinme CEYEHHUs
NpPOCTPAHCTBEHHBIX (HTYp, TOJy4aeMbIE ITyTEM
TIPEAMETHOTO WIH KOMITBFOTEPHOTO

MOJIEIIMPOBAHHUS, ONIPEAENATE UX BUII.

BoranciasaTs 06beMel Ky6a U IPSMOYTOJILHOTO
napajuiejieluIena, Ucnonb3ys ¢opMynsl o6bema
kyba M  OPAMOYrONBHOTO  TapaulelielUIE/a.
BelpaxaTe OIHM eIWHWIEI HW3MEPEHHs o00beMa
4epes ApyrHe.

HccnenoBaTh W ONMCHLIBATH  CBOIiCTBa
TEOMETPHYECKUX ¢uryp (rrockux u
IPOCTPAHCTBEHHEIX), MCIONB3ys  JKCIIEPUMEHT,
Ha0moieHune, HU3MEPEHUE. MopenupoBath
IFCOMCTPUYECKAE OOBEKTHI, HCIONB3ys Oymary,
IUIACTHIIMH, TMPOBOJIOKY U jAp. Hcmoab3oBarth
KOMITBIOTEPHOE MOJICIHPOBAHHE M IKCIIEPUMEHT
JUTS U3Y4EHUSI CBOMCTB TE€OMETPHUECKHX 00BEKTOB.

Pemarn 3agauu  Ha HaxoXIeHHE JUIMH
OTpPE3KOB, NIEPUMETPOB MHOI'OYT OJIbHHKOB;
TpaTyCHOM Mephl YITIOB; IUIONIaflel KBAJApaToB W
IpSMOYTOIBHUKOB, 00BEMOB Ky0OB ®  Tipsi-
MOYTOJILHEIX IapallelelunenoB, Kyoa. BelaeasaTs
B YCIIOBMH 3a/layM JaHHbIE, HEOOXOMUMBIE I ee
pEUICHHs,  CTPOMTH  JIOTHYECKYH)  IIETIOYKY
paccyxJIeHuH, COMOCTABJIATH TIOJIY9EHHBIN
PE3YIBTAT C YCIOBUEM 3a/1a9H.

HaxoauTs B OKpyXarmeM MHpe IJIOCKHE U
IIPOCTPaHCTBEHHBIE CHMMETPUYHEIE (DUTYPBI.
W300paxkaTh paBHEIE (HUIYpH; CHMMETpPUYHEIC
GUrypsr

AJITEBPA
7-9 Ki1acchl

JlelicTBUTEILHBIE YHCIa

Pacnmpermc MHOXCECTBA HATYPAIBHBIX HHCEII
A0 MHOXECTBA IICIIBIX, MHOXECTBA IICIIBIX YUCEI
A0 MHOXECTBA pallHOHAJILHBIX. PanmonanesHoe

XapaKkTepH30BaTh MHOXKECTBO HEIBIX YHCEN,
MHOXECTBO PAlMOHATBHEIX YHCEN, ONHMCLIBATH
COOTHOIIEHHE MEXIY 3THMH MHOXECTBAMH.
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m
YHUCJIO KaK OTHOILIEHHUE ';, rae m - UE€nI0€ 4Yucio, n

- HaTypallbHOE.
CreneHb ¢ UebIM [10Ka3aTeNleM.
Ksagpatueni kopeHs wu3 wumcna. Kopens

TpeTher creneHH. [IToHATHE 0 KOpHE n-# cTemeHn
U3 4ucna.] 3anuck KOpHeil ¢ MOMOIIBIO CTENEHH C
IpoOHBIM ITOKa3aTeleM.

[lonatve 00  WppalMOHATEHOM  YHCIIE.
HppaunonansHocTs qHcla V2 "
HECOU3MEPHMOCTb ~ CTOPOHBI W JIMArOHAIN

kBaapara. JlecATMYHBIE TPUOIIDKEHHS HpPpaIuo-
HaMbHEIX gucen, [TlocTpoeHWe Ha KOOpIUHATHOMN
TIPSIMOiA TOYEK, COOTBETCTBYIOIIIUX
MppalMOHANLHEIM YMCIaM BHaa Vn, rae n -
HaTypalbHOE YHCIIO. ]

MHoXecTBO JICHCTBUTEITLHEBIX qUCe;
TIpe/ICTaBIIEHHE JIEHCTBUTENBHBIX qucen
GecKOHEUHBEIMH JECATHIHBIMH JpoOsSMH.
CpaBHenne nelCTBUTENbHBIX umcen. [Ilepuo-

JHUYECKHUE H HCIICPUHOJHUYCCKHE JECIATHYHBIC
Jpobu.] B3aWMHO OHO3HAYHOE COOTBETCTBHE
MEXJy JCHCTBHTENbHEIMH YHCIAMM M TOYKAMH
KOOPAMHATHOW MpAMOM. YUCIIOBLIE TIPOMEXYTKH:
WUHTEPBaJl, OTPE30K, Ty4.

CpaBHuMBaTh " yNOpsAA09MBATE
‘PalMOHANBHEIE YHCNA, BEIIONHATL BLEYHCIEHHS C
PalMOHATBLHEIMHA YHCIAMU, BHLIYHUCIATH 3HAYEHUS
CTEIECHEH C LEJbIM [10Ka3aTeNEM.

DopMy.IHpPOBAThL OIpe/elcHUE KBaAPaTHOTO
KOpPHS U3 YHCIIa.

HcnoansoBath rpaduk Gpyskuuu y = x? s
HaXOXJIEHUs KBAJPAaTHHIX KOpHeH. BbIYMCIATHL
TOYHBIE M TPUOTIDKCHHBIE 3HAYEHHs KOpHEH,
HCTIONB3Ys TP HEOOXOIMMOCTH KaTbKYJIATOP.

@®opmMy/IHpOBAaTE  ONpENETIEHHE  KOPHA
TPEThEH CTENeHH, HAXOAUTh 3HAYEHHA KyOUdecKux
KOpHCH, pH HEOOXOIMMOCTH  HCIOJBb3Yys
KaJIbKYISTOP.

HccnenoBath cBOMCTBa KBaApaTHOrO KOPHS,
KyOWYEeCKOro  KOpHs,  MpPOBOAS  YHCIIOBBIE
3KCNICPHMEHTBI C HCIIONB30BAaHHEM KalbKyJIATOpA,
KOMITBIOTEPA.

IpuBoAHTL  TIpHMeEpEI
qHCe; pacro3HaBaTh palMOHATBLHEIE "
UppAalMOHATBHBIE YHCIA, W300paxkaTh yuclIa
TOYKaMH KOOpIHHATHOM IIPSAMOI.

HaxonuTts JEeCATUUHBIE TIPHOITKEHHS
PallMOHATBHEIX ¥ UPPALMOHANBLHBIX  GHCEN;
CPaBHHUBATHL U YNOPAAOYHBATH JICHCTBUTEIbHBIE

UPPALMOHATEHEIX

qucna.
OnuceiBaTE MHOXECTBO JICHCTBUTEIBHBIX

9UCEIl. Hcnoan3oBars B MU CBMEHH OH

MaTeMaTHYECKOU peuu 0003HaYeHUs u

rpacbuqecme H306paxceﬂux YHUCJIIOBBIX MHOXKCECTB,
TCOPCTHKO-MHOXXECTBCHHYIO CHUMBOJIMKY

H3Mepennsi, npubIHKEeHHS, OHEHKH

[Mpubnmxennoe 3HaYeHHe BEJIMYUHEL
TOYHOCTh  NpHOMMKcHUA. [AGcomorHas ©
OTHOCHTENIbHAs  IMOrPENIHOCTH — NPHOIHKEHHUS. |
PasMepsl  00BekTOB oOkpykaromero wwupa (oT
JJIEMEHTApHBIX YacTUIl a0 Bcenennoit), mmm-
TENIbHOCTB MIPOLIECCOB B OKPY)KAIOIIEM MHPE.

IIpuxuaka 1% OLICHKA pe3yNbTaToB
BEMUUCIeHUH.  CHocoObl  3amucH  3HAYEHHH
BEIIMYHH, B TOM YHCJIE C BBIAECTCHHEM MHOXHTES
- crenenu 10 B 3anucu uuca

HaxonuTh, aHAIM3MPOBAaTH, CONMOCTABJIATH
YHCIIOBRIC XapaKTCPHCTHKH 00BCKTOB
OKPYXXaroMIeT0 MUpa.

Hcnonk30BaTh 3aIich YMclia B CTaHAapTHOM
BHJEC JUIS BBEIP@QXEHHS pPa3MEpoOB OOBEKTOB,
ATUTENBHOCTH MPOLECCOB B OKPYXKAIOLIEM MHMPE.
CpaBHHBaTL YHClIa W BEIHYWHBI, 3allHCAHHBIC C
HMCIIOJIL30BaHUEM cTereHH 10.

Hcnonb3oBars  pasHbie
NpUONMXKEHHBIX 3HAYEHMH,
TOYHOCTH NMPHOMHIKEHHA.
BEINOJHATE BEMUCICHUS C PeATbHBIMU JaHHBIMA.

¢dbopMel  3amucu
JAeNaTh BHIBOOEl O

OkpyriaaTe  HaTypalbHBEIE  UYHCAAa |
JNECATUYHEIE APOOH.
BoimoaHATH MPUKHIKY u OLIEHKY
PE3YyIbTATOB BEIYUCIICHUH
Beeenne B anreopy
BykBeHHBIC  BBIpaXKeHHA (BBIPAKCHHS C BuinoaHaThL 3JIEeMECHTapHBIE 3HaKOBO-

nepeMeHHbIMH). YncnoBoe 3HaueHUue GyKBEHHOTO
BbIpaKeHH. JloycTHMBbIE 3HAYEHHS [1EPEMEHHBIX.

CHMBOJIMYECKHE JEHCTBUA: MPUMEHATh OYKBBI st
0003HaYeHUs  4YHCeNl, Juld  3a0ucH  OOmmMX
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[ToxcranoBka BEIpaXXEHUH BMECTO IEPEMEHHEBIX.
IIpeobpasoBane OYKBEHHHIX BEIpaXKEHHH Ha

OCHOBE CBOWMCTB apH(METHYECKUX JEHCTBHIA.

PaBeHcTBO OyKBEHHBIX BhIpakeHuii. ToxIecTBO.

YTBEPXJICHUH; COCTABIATHL OYKBEHHEIE BHIPAXKEHUS
IO YCIIOBHSM, 3a/IaHHBIM CITOBECHO, C TOMOIIEIO PH-
CyHKa WITH 4yepTexa; npeodpa3oBLIBaTH
anrebpaMyeckHe  CyMMBI W [POM3BEICHHS
(BBINOJHATL NpPHBEACHHUE MOMOOHBIX CllaraeMBIX,
PaCKpEITHE CKOOOK, YPOMIEHHE TIPOU3BEACHHMIA ).

BuraMcaaTe 4ncioBoe 3HaYeHHe OYKBEHHOIO
BBIDOKCHHS; HAXOAUThb 00NacTh  JOMYCTHMBIX
3HAQYCHMH NEPEMEHHAIX B BHIPAXKECHWH.

MHoro4ieHsl

Crenenp ¢ HaTypalbHEIM MMOKa3aTeleM H ee
cBoicTBa. OgHOYNEHB W MHOro4ieHsl. CTeneHb
MHorowiena. CrnoxeHue, BEIYUTAHUE, YMHOKCHUE
MHOTO4JICHOB. ®opmyITe! COKpAIIEHHOT O
YMHOXXEHHUS: KBaJpaT CyMMBI M KBapaT pa3HOCTH.
[Ky6 cymmer u ky0 pasHocTH.] ®opmyna
pasHocTH KBaaparoB. [PopMyibl cymMmMBl KyOOB 1
pasHoctTH  Kky6oB.] [IpeoGpasomamme 11em0r0
BBIPRKEHHS B MHOTOYJIEH.

Pasnoxenne MHOrowieHa Ha MHOXHTEIM:
BbIHECEHHE O0OIIero MHOXHTENA 3a CKOOKH,
IpPYIIHPOBKa, pUMEHEHHE ¢dopmyn
COKpAallleHHOT0 YMHOXEHHSA. MHOrowieHsl ¢
oquoii  nepemenHod. KopeHs  MHoOrounena.
KBagparHslii Tpex4neH, pa3ioxeHHe KBaJpaTHOro
TPEX4IEHa Ha MHOXKHTEIIH.

DopmyIHpoBaTh, 3aMHCHIBATH B
CUMBONH4YECKON (hopMe 1 060CHOBBLIBATEL CBOICTBA
CTCIICHH C HATYpallbHLIM I10Ka3aTeleM; MPHMEHSATh
CBOMCTBa CTETeHH st npeoOpazoBaHus
BEIPQKEHUH U BEIYHUCIIEHUMN.

BRINOAHATH NEHCTBHA ¢ MHOIOYIEHAMH.

Joka3biBaTh tbopmyIbl COKpAILICHHOT0
YMHOXKCHHS, MPUMEHATh UX B Npeobpa3oBaHUAX
BHIPQKEHHH H B BRIYUCIIEHUSIX.

BBINONHATE pa3noXeHHe MHOrOYWIEHOB Ha
MHOXXHTEIH. Pacno3naBath KBaJIpaTHBIi
TPEXYICH, BbIACHATH BO3MOXHOCTH pa3lOXKEHHST
Ha MHOXXMUTEITH, NPeACTABIATH
KBAJIDaTHLIM TpEeX4leH B BHIE TMpPOU3BENCHHA
JHHEHHBIX MHOXHUTEICH.

[IpumensaTs pa3IHYHbIC topmel
CaAMOKOHTPOIIS TIPH BHITNIOTHEHUH TIPE00pa3oBaHHIA

Anredopauy

ecKHe Ipodu

Anrebpandeckas aApoOb. OCHOBHOE CBOWCTBO
anrebpaudeckoit apo6u. CokpamieHue apobei.
CrnoxeHue, BBHIYMTAHHE, YMHOXCHHE, JICIICHHE
anredpandecKux apobe.

CreneHs ¢ LeIbIM 0Ka3aTeleM U €€ CBOMCTBA.
PaiioHanbHbIe BRIPAXKCHHSA U UX peoOpa3oBaHus.
Jloka3aTeasCcTBO TOXK/IECTR.

®opmymHpoBaThH OCHOBHOE CBOICTBO
anrebpanueckod JpoOH M NPHMEHNTL €ro s
npeobpazoBaHus ApoOeEii.

BuinoyiHaTe JeiicTBUS ¢ anreOpandecKuMH
Apo0AMYU; MPEeACTABJIATH 1IET0€ BRIPAKEHHE B BUIIE
MHOTOWIeHa, IpobHoe B BHJIC OTHOIICHHSA
MHOTO49JIEHOB; I0KA3bIBATh TOXKIECTBA.

®opmyMpOBaTL ONpEelieHHe CTETNeHH ¢
LETTBIM 1IOKa3aTeleM. DopMyIHPOBATH,
3aMMCbIBATL B CUMBOIMYECKOH Qopme H
HJLTIOCTPUPOBATL IIPUMEPAMHU CBOMCTBA CTEIEHHU C
eNbIM  TI0Ka3aTelieM; IPUMEHATb  CBOMCTBA
CTENEHM Juli IpeoOpa3oBaHMs BHIPAKEHUH W
BBIYVCIIEHUH.

KBagpaTHbie KOpHH

[MonsTHe KBaJpaTHOTO KOpHS,
apu(MEeTHYECKOro KBaJIpaTHOr O KOpHA.
VpaBHeHnue Buaa x° = q.

CeoiicTBa  apuMETHYECKHX  KBaJpaTHBIX

KOpDHEH: KOpEHb W3 IPOM3BEACHHS, YaCTHOTO,

CTCIICHH.
(Va)’ = a,raea >

0,va? = |a|. TlpumeHeHue CBOWCTB apudMeTH-
p

Toxnectso  BuUIa

Jloka3piBaTh  CBOMCTBAa  apuMeTHIECKHX
KBaJpaTHbIX  KOpHEWH; TNPHMEHATbH MX K
npeoOpa3oBaHHIO BEIPAXKEHUIMA.

Boruncaarte 3Ha4YCHUA BEIpaXCHUH,
COJIepKAIIMX KBaApaTHbIE KOPHH; BbIPakaTh
TIEPEMEHHBIE M3 TEOMETPUYECKHX H (PU3UUECKUX
¢dbopmymn.

HccaenoBaTh ypaBHeHHE BHIA Xx°

a,

HAXOJMTh TOYHBIE U IPHOIMKECHHBIE KOPHH TTPH
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YECKMX KBAJpaTHHIX KOpHEH K mpeobpa3zoBaHMIo
YHUCIIOBLIX BLIDAKEHUH M K BLIYHCIEHHM.

a>0

YpaBHeHHS ¢ 0IHOI NepeMeHHoi

VpasHenne ¢ opHON mepemeHHOH. KopeHs

ypaBHeHus. CBOHCTBA YHCIOBRIX  paBEHCTR.
PaBHOCHIIEHOCTE ypaBHEHHIA.
JIuneiinoe YpaBHEHHE. [UccnenoBanue

JIMHEHHOro ypaBHeHHWs.] Pemenue ypaBHeHwid,
CBOIAIIUXCS K THHEHHBIM.

KBagpatnoe YPaBHEHHE. Henonasie
KBaJIpaTHBIE ypaBHEHHUS. ®opmyna KopHei
KBaJIpaTHOTO  ypaBHeHHMsA. Teopema Buera.

Pemenne ypaBHennii, CBOIAMMXCS K KBaIpaTHEIM.
Buksajpatnsle ypaBHeHms. Ilpumeps! pemeHus
YPaBHCHHM TpeTbell W YEeTBEPTOM CTEMEHH «C
UCMOIb30BAaHHEM  METOAOB  pa3lOXEHHs Ha
MHOKHTEIIH [3aMEHBI IEPEMEHHOM .

Pentenue 1po6HO-pallOHATLHBIX YpaBHCHHIA.

Pemienne TEKCTOBEIX 3aJay anreGpanyuecKum
Crocooom

IIpoBoanTE NOKa3aTemBHBIE PacCYXICHHS O
KOpHAX YpaBHEHHS C OINOPOH Ha OIpeJelcHue
KOpHS, ()yHKIIMOHABHEIE CBOHCTBA BBIPAXKEHMIA.

PacnosnaBaTh IMHeliHblE W KBajapaTHbIE
YPaBHEHHS, LENIbIE U APOOHBIC YpaBHEHHA.

Pemarts muneitHbIe, KBaJpaTHbIE YPaBHEHNS, a
TaKKE YPaBHEHMs, CBOAJAIIMECS K HHUM; pemarhb
ApoOHO-pauHoHANbHBIE YpaBHEHHS. OnpeneasTh
Halli4Me KOpPHEH KBAJpaTHBIX YpaBHEHHH 1O
TUCKPHMHMHAHTY H K03 GHIIHEHTaM.

Pemate TekcToBEIE 3amaum anreGpanuecKuM
criocobom: MEPEXOAMUTH oT CJIIOBECHO#
$opmymupoBKH ycnoBHs 3amaun K anreGpanyecKoi
MOJICIIM IIYyTE€M COCTaBJIEHHS YPaBHECHHUs, pelaTh
COCTaBJICHHOE YpaBHEHHE; HHTEPNPETHPOBATEL pe-
3ynbTaT

Cucrembl ypaBHeHHH
VpasHenue ¢ IByMs mepeMeHHBIMU. JInHeitHOE Omnpenenste, sBIfeTCS 1M THapa 4YHcen
YpaBHEHWE C JBYMS TEPEMEHHLIMH. TIpUMEpEI | pellenuemM  JIaHHOTO — YpaBHEHWS € JBYMS

PEelICHUA YpaBHEHUH B LEJBIX YHCIIAX.

Cucrema ypaBHEHMIl C IBYMs NIEPEMEHHBIMH.
PaBHocwisHOCTE  cHcreM.  CucTema  JByX
TMUHEWHBIX YpPaBHEHMH C JBYMS MEPEMEHHBIMY;
penieHne MoACTaHOBKOM M cloxeHHeM. Pelnenue
CHCTEM [BYX ypaBHEHMH, OJHO W3 KOTODBIX
JIMHEHHOE, & IPYroe - BTOPOH creneHH. [Ipumephl
PCIICHHUA CHCTEM HETWHEHHBIX YpaBHEHHH C
JBYMS ITIEpEMEHHBIMH.

PelleHne TEeKCTOBBIX 3a1au anrebpanuecKuM
CIoco00M.

JlexapToBBI ~ KOOpPAMHATHI HAa  IUIOCKOCTH.
I'paduaeckas uATEpNIpeTalNs ypaBHEHHS C ABYMS
TIePEMEHHEIMH.

I'padguk muHeiiHOro ypaBHeHMss ¢ aByMs
TMIEPEMCHHBIMH. YTJIOBOH KO3(G(UIIHEHT mpsaMoii;

NEPEMEHHBIMH, NMPHBOANTL IPUMEPHI PEMIEHUI
YPaBHEHUH C ABYMS NIEPEMEHHBIMH.

Pemare 3amaum, anreGpamdeckoil MoJENbIO
KOTOPBIX  ABISAETCA  ypaBHEHHE C  JAByMsA
NEPEMEHHBIMM, HAXOAMTh LENbIE PEIIEeHHUs ITyTeM
nepebopa. [Pemarh IMHeliHBIE ypaBHEHHS W
HECJIOXKHBIC YPaBHEHHMsA BTOPOH CTENEHH C IBYMs
TIEPEMEHHBLIMH B IIETBIX YHCIaX.]

Pemars cHCTEMBI IBYX ypaBHEHWH C IByMs
NEePEMEHHBIMH, YKa3aHHBIE B COAEPKAHUH.

Pemate TeKCTOBBIE 3ajadn aireGpangecKuM
crocobom: TIePEXOAUTH oT CITOBECHO#
(opmyTHpOBKH yCTOBHS 3aauM K anreGpanyecKoit
MOJIETH TYTEM COCTaBJICHUSA CHCTEMBI YpaBHEHMIA;
pemiaTb  COCTABJIEHHYH) CHCTEMY YpaBHEHHIA;
HHTEPNPETHPOBATH PE3YJIHTAT

YCIOBHE TapaUleIbBHOCTH TpPAMEIX. [YcaoBue Crpours rpaduku ypaBHeHWH C aByMS
MIEPIICHTUKYIAPHOCTH TPSIMBIX. | NIEPEMEHHBLIMH.
I'padpuxu NPOCTEHIINX HENHHEHHBIX KoHcTpynpoBaTh 5KBHBaleHTHBIE —peuyeBble
ypaBHeHu# (mapabona, runep6oiia, OKpY>KHOCTb). | BBICKA3bIBAHHS c UCIOJIb30BaHHEM
I'padmueckas UHTECPIPETAMA ~ CHCTEMHI | allreOpandeckoro H FeOMETPHYECKOTO S3BIKOB.
YPaBHEHMH ¢ IBYMS MTEpEMEHHEIMH. HcnonbioBark  (yHKIHOHANLHO-TpaduuecKue
OpCACTaBICHUs JIA PpEIIeHUs U HUCCIeJ0BaHUA
YPaBHECHUM U CHCTEM
HepaBeHcTBAa
YuciioBEIE HEPABEHCTBA M MX CBOMCTBA ®opmympoBaTh CBOMCTBa 9HCIIOBBIX
HepasenctBo ¢ OJIHOH NEPEMEHHOM. | HEPaBEHCTB, O0GOCHOBLIBATH MX, ONMPAACH Ha
PaBHOCHIIBHOCTB HEPaBEHCTB. JIuHeliHble | KOOPAMHATHYIO  MPAMYIO, " J0Ka3bIBATh

HEpaBEHCTBA ¢ OJAHOM nepeMeHHoi. KsaapaTHble

anreOpauvecky; MPUMEHSAThL CBOWCTBA HEPABEHCTB

27




HepaBeHCTBA.  [[IpuMepsl  pemeHus  apo6HO-
palMOHATBLHEIX HepaBeHCTB.] CHcreMsl Hepa-
BEHCTB C OJJHOI MepeMEHHOIA.

B XOJI€ pellIeHHA 3a]1ay.

PacnosnaBare MHeWHEIE W KBajgpaTHEIE
HepaBeHCTBa. PemlaTh nWHeliHble HepaBEHCTBa,
CHCTEMBbl  JIMHEHHBIX  HEpaBEHCTB. Pemarts
KBaJIpaTHbIC HEPABCHCTBA.

[M300paxaTh Ha KOOPAWHATHON ILJIOCKOCTH
MHOXECTBA TOYEK, 3a/laBa€Mble HEPAaBEHCTBAMH C
JABYMs IMEPEMEHHBIMH U HX CHCTEMaMH. |

3aBHCHMOCTH MEXKITY BEeJIHYHHAMMH

3aBUCHMOCTH MEeXAY BEITMYUHAMH. CocraBiars bopMmyEI, BEIpaXKaromue
[pencraBnenue 3aBUCHUMOCTEN MEXy | 3aBHCHMOCTH MEXAY BETHYHMHAMM, BHIYMCIATH MO
BEeIMYMHAaMH B BUAEe (opmyn. Beruncnenus no | popmynam.
tbopmynam. PacnosnaBarts IpAMYIO U obpatHO

[IpsMas mpomopIMOHATEHAS — 3aBHCHMOCTE:
3aaHue b opMymoii, ko3 duumeHT
MPONMOPLUMOHANBHOCTH;  CBOHMCTBA.  [IpuMepsl

MPSIMO ITPOIOPLHOHAIBHBIX 3aBUCHMOCTEIA.
O6paTHast TNPOMOPIMOHATBHAS 3aBHCHMOCTB:
3aganue Qopmyiod, KodpduumeHT obpaTHOM
NPOTIOPLMOHANILHOCTH;  CcBoMcTBa.  [IpuMephr
00paTHO NPOMOPIMOHATEHEIX 3aBUCUMOCTEIA.
Pemenue 3amay Ha DOpPONOPIHUOHATBHYIO M
00paTHO MPONOPIHMOHATEHYIO 3aBHCHMOCTH.

TIPOITOPIIM OHATBHEIE 3aBUCHMOCTH.

PemaTe TekcTOBBIE 3amauM Ha TpAMYH U
00paTHO MPONOPUHOHATLHBIE 3aBUCUMOCTH (B TOM
YHCJIE C KOHTEKCTOM M3 CMEXHBIX JUCLUMILINH, W3
peabHOM XU3HH).

YUncnosbie pyHKIun

Ionstue dynkumu. O6nacts onpejencHus H
MHOXECTBO  3HaueHHH  ¢yHKuuH. CrocoOsl
3afanus yHkuuu. ['papux ¢yakumu. CsoiicTsa
GbynkuMu, wux oroOpaxeHWe Ha rpaHKe:
BO3pacTaHWe M yOblBaHWE (QYHKUHH, HYIH
GYHKIIMH, COXpaHeHHEe 3Haka. UTeHHEe U
MOCTPOCHHE IPaUKOB ¢ YHKITHIA.

[Tpumepn rpajuxos
OTpaXaroLIUX peabHbIe MPOLECCHI.

DyHKUMH, ONKCHIBAIOIINE MPAMYIO W 00paTHO
MPONOPLHOHATLHBIE 3aBUCHMOCTH, X TpahuKd U
CBOHCTBa.

JIuneiinas ¢QyHKUUsA, €€ CBOMCTBA U TPauK.

3aBUCUMOCTEH,

KBagparnynas ¢yHkuus, ee rpapuk wu
CBOMCTBA.
Crenensele (QYHKIMM C  HaTypaJlbHBIMH

MoKa3aTensiMi 2 U 3, UX TpapuKud W CBOWMCTBA.
Tpaduxu dysxumit y=vx,y = Vx,y = |x|.

[[TapannensHbii nepeHoc rpadukoB BOJIb
Ocell KOOpIAMHAT, CHMMETPHS OTHOCHTEIBHO OCEH
KOOpJAMHAT. |

BoryucaaTh 3HadeHHs QYHKIMH, 3a0aHHBIX
dopmynamMu (mpH HEOOXONMMOCTH HCIIONB30BaTh
KIBKYIATOpP); COCTABAATH TaOMHIEl 3HAYCHWH
GyHKIMHA.

Crpoute mno TOYKaM Tpaduku (GYHKLMIA.
OnuceiBaTL CBOWCTBa (YHKIMH Ha OCHOBE €€
rpa¢HIecKoro NpeCTaBICHUS.

MougenupoBaTh pealbHBIE 3aBHCHMOCTH C
MIOMOUIBIO hopmyn %} rpaHKoB.
HUHTepnpeTHpoBaTh rpaduku pealbHBIX
3aBUCHUMOCTEH.

Hcnoian3oBaTh QYHKIHOHATEHYIO CHMBOJHKY
JUIs 3aMCH pa3HOO00Opa3HBIX (PAKTOB, CBA3AHHEIX C
paccMaTpuBaeMbIMH (DYHKUMSIMH, oborainas OIbIT
BBEITIOTHEHUS 3HAKOBO-CUMBOJMYECKHUX JICHCTBUMA.
Crpontn peueBsie KOHCTPYKIHH c
HCTIONB30BaHHEM (YHKIIMOHATLHON TEPMUHOIOTHH.

Hcnonb3oBaTh KOMIBIOTEPHBIE MPOIPAMMEI
JUIs MCCIIEJIOBaHUs MOJOKECHUSN Ha KOOPAWHATHOH
TUIOCKOCTH TpauKkoB (GYHKIHI B 3aBHCHMOCTH OT
3Ha4YeHUH K03 HULHEHTOB, BXOAAIMX B HOPMYITY.

Pacno3naBaTh BUILI H3y4aeMbIX (YHKIIMIA.
Iloka3piBaTh CXCMaTHYCCKM  TONOKEHHE  HA
KOOpJIMHATHOH TUIOCKOCTH TpaduKOB (QYHKIHH
(HanpuMmep, ¥y = kx + b B 3aBUCHMOCTH OT 3HAaKOB
KO3 PUIHEHTOB K U b).

Ctpouts rpaduku u3ydaeMbIX (DYHKIMIA;
ONHCBLIBATbL X CBONCTBA.
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Ynciaossie MoCJIEI0OBATEILHOCTH. Apmbme'm‘leckaa H TeOMETpHUYECKas NMpoOrpeccuun

[TonsiTHe YHCNIOBOH  MOCIIENOBATEILHOCTH.
3ajanne  TOCNENOBATENLHOCTH — pPEKYppEHTHON
dopmynoii u dopmynoii n-ro unenma. [Uucna
®ubdonayym. )

Apudmernueckas %} reoMeTpryecKas
MIPOIPECCHH. DopMynsl n-ro qJleHa
apupMETHIECKOH W TEOMETPHIECKOM TIPOrpecCcHii,
CYMMBI TIEPBBLIX 7 uieHOB. U300paxeHue dieHoB
apu(pMETHYECKOH U TeOMEeTPUYECKON Mporpeccuii
TOYKAaMH KOOPJAMHATHOM INIOCKOCTH. JIMHEHHBI U
IKCIIOHEHITHABHEIN pocT. CII0XKHBIE TIPOIIEHTHI.

IlpuMeHATL  MHICKCHBIE  00O03HAYEHUS,
CTPOHTH pedeBsle BBICKa3bIBaHUS '
UCTIONIb30BAHUEM TEPMMHOIOTHH, CBA3aHHOM C
TIOHATHEM I10CTIE0BATEIEHOCTH.

BurancasTs YIE€Hbl IOCJIE€A0BaTEIbHOCTEH »
3aJlaHHBIX  (OpMynOH  n-To  WieHa WA
PEKYPPEHTHOU tbopmynoii. YcranaBiauBaTth

3aKOHOMEPHOCTh B ITOCTPOSHHM IOCIIEA0BATENb-
HOCTH, €CIIM BBIHCAHBI TEpPBbIE HECKOJLKO €e
aieHoB. M300pazkaTh WieHsl MOCIeN0BaTeILHOCTH
TOYKAMH Ha KOOPIMHATHOM TJIOCKOCTH.

PacnosnaBarth apu(METHIECKYIO "
TCOMETPUYECKY0)  NPOrPeCCHM  MpPH  Pa3HBIX
cmocobax 3amaHus. BBIBOAMTE Ha  OCHOBE

J0Ka3aTeNbHBIX pPacCyXJeHUH GopMyIsl 061ero
4ieHa  apu(METHUECKOH W  TeOMEeTPUYECKOM
NpOrpeccHi,  CyMMbl  MEPBLIX 77 YJIEHOB
apu(METHYECKOH H TeOMETPHYECKON MpPOrpeccHii;
PelaTh 3aJ[a4y ¢ UCIOIb30BAHHEM 3THX HOpMYIL.

PaccMaTpmBaTh TNpUMEpPEl W3 pealbHOM
KHU3HH, WLUIOCTPUPYIOIIME  MU3MEHEHHE B
apu(QMETHYECKOH MpPOrpeccHH, B reOMETPHYECKOi
IPOTPECCHH;  HM300pakaTb  COOTBETCTBYIOILHUE
3aBHCHMOCTH Irpaduaecku.

Pemars 3a1a9u Ha CII0XKHBIE [IPOLIEHTEI, B TOM

4ucle 3aJaYd M3 pealbHOM MpakTHKH  (C
HCII0JIb30BAHUEM KAIIbKYJIATOpA).
Onucare/lbHAs CTATHCTHKA
IIpencraBnenne naHHBIX B BHAE TaOmM, M3Bnexkars uHQOpMauMo u3 Tabmum U

Juarpamm, rpadukoB. CnydaiiHas M3MEHYHBOCTS.
CraTtuctHyeckue XapaKTEPUCTUKH Habopa
JIaHHBIX: Ccpe/Hee apu(pMeTHYEcKoe, Me/IHaHa,
Hauboybllee ¥ HAWMCHBIICC 3HAYCHMSA, pasMax
IIpencrapnenus o BEIGOPOYHOM HCCIIEI0BAHHH.

AMarpamM, BHITIOIHATE BEIYMCIICHUS 10 TaGIAYHBIM
JIAHHBIM. OnpexensTs no  JauarpaMMam
HauboNBNINE ¥ HaUMEHBIIHE JaHHBIE, CPABHHBATL
BEJIMYHHEIL

IIpeacraBaaTe uHbOPMALMIO B BHE TaOIHUII,
CTONOYATHIX M KPYTOBBIX AMArPaMM, B TOM YHCIIE C
IIOMOILLIO KOMITBIOTEPHBIX [P OrPaMM.

IIpHBOAATL TPUMEPHI YHCIIOBHIX JAHHBIX
(uena, pocT, BpeMs Ha I0POTY), HAXOAMTL CPEIHHE
3HAYEHHMsA, pa3Max YUCIOBBIX HaOOPOB.

IpuBOAHTL  cojepXaTelbHBIE  PUMEPHI
HCTIONIB30BAHUS CPEJHUX 3HAYEHWM, JUIS ONMMCAHHA
JaHHEIX (YPOBEHL BOABI B BOJOEME, CIIOPTHBHEIE
MOKAa3aTeNH, ONpeJeleHHe TPaHML KIMMaTHYeCKUX
30H).

Cuayyaiinble cCOOBITHS U BEPOSTHOCTD

[TorsTHE O ciTygalfHOM ONBITE W CIydYaifHOM
CoOBITHH. OJnemeHTapHele coObiTHa. Yacrora
cirydaifHoro cobpitis. CTaTHCTHYECKHI MMOIXOM K
TIOHATHIO BEPOATHOCTH. [HecoBMecTHEIE COOBITHS.
DopMyIa cloKeHHS BEPOITHOCTeN.] BepoaTHocTH
NIPOTHBOIONIOKHEIX  cOOLITHH. JlocTOBEpHBIE M

IlpoBoauTh CiTyyaifHBIE 3KCIIEPUMEHTHI, B

TOM  4YHCI€ ¢ TOMOIIBIO  KOMIBIOTEPHOIO
MOJIETHPOBAHMUA, HUHTEPIIPETUPOBATh HX
pe3ynbTaTel. BBIMHCASTL Y4ACTOTY CIy4aiiHOro

COGLITPDI; OICHUBATh BEPOATHOCTE C IOMOIIBH
YacCTOTHI, l'IOJIy‘ICHHOﬁ OIIBITHLIM ITYTEM.
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HCBO3MOXHEIE  COOBITHA.  PaBHOBO3MOXHOCTH Pemars 3a]1a9u Ha HaxOoXIeHHE
COOLITHIA. Knaccuueckoe ompenenenue | BepoaTHocTed cobuitmii. IpuBoauts npuMepn
BEPOSATHOCTH. CITy4alHbIX COOBITHH, B TOM YHCIIE, JOCTOBEPHBIX H
HEBO3MOXXHBIX, MaJlOBEPOSTHBIX COOBITHH.
IlpuBoauTEH IIpUMEpHI IIPOTUBOMOJIOKHEIX

COOBITHIA, paBHOBEPOSTHBIX COOLITHIA.

JJ1eMeHThI KOMOMHATOPUKHA

Pemenne KOM6HHaTOpHI>IX 3aa1a4

BeimoaHATL nepebop BceX  BO3MOXKHBIX

nepedopoM BapHaHToB. KOMOWHATOpHOE TpAaBHIIO | BADHAHTOR  JIs  mepecdera  OOBEKTOB WM
yMHOXeHUS. [TepecTaHOBKH U akTopHa KOMOWHALHHA.

IIpuMeHsTL  NpaBWIO  KOMOHWHATOPHOIO

YMHOXKCHHA JUId pEIleHHA 33a/1a4 Ha HaXOoXKJICHHE
qHCcIa OOBEKTOB WM KOMOWHAUMI (JMaroHaIH
MHOTOYTOJIbHHKA, PYKOMOXATHSA, YHCIO KOJOB,
MM (POB, MapoeH ! T. 1m.).

Pacno3naBare 3a/1a44 Ha ONpPEJICIICHHUE Yucia

IICPCCTAHOBOK M  BBINOIHATE COOTBETCTBYHOILIHE
BBEIYHMCJICHUS.

Pemarn 3a/1a4¥ Ha BBIYHUCIICHUE BEPOSTHOCTH

C IPUMEHEHUEM KOMOHWHATOPHKH.

MHuo:kecTBa. JJIEMEHThI JJOTHKH

MHOXECTBO, 3JIEMEHT MHOXECTBA. 3aJaHue

IIpuBoauTs IpUMEPEl  KOHEYHBIX %

MHOXECTB NMEPEIUCICHUEM 3JIEMEHTOB, OECKOHEUHBIX MHOMKECTB. HﬂXO}]"Tb OG'BC}IHHCHWC

XapaKTEepPUCTHYECKUM CBOMCTBOM. CraHaapTHbIE | U

NepeceYeHue KOHKPETHBIX MHOXKECTB, Pa3HOCTH

0003Ha4eHUA YHCIOBBIX MHOXecTB. Ilycroe | MHOXecTB. IIpHBOXMTH HPHMEPBl HECIOKHBIX
MHOXECTBO M ero o6o3Hauenue. [loaMHOXECTBO. | KIaccuUKANMH W3 Pa3NHYHBIX OGNacTeil KU3HH.
OOveqnHeHHe W mepeceueHHe  MHOXeCTB, | MULIIOCTPHPOBATL  TEOPETHKO-MHOKECTBEHHEIE
Pa3HOCTH MHOXECTB. TIOHATHUA C TIOMOLIBIO KPYroB Jitnepa.

Nmmoctpanus OTHOILCHU# MEXTy

Hcnonp3oBaTh  TEOPETHKO-MHOXECTBEHHYIO

MHOXECTBAMH C TIOMOINIbIO JuarpaMM Oiillepa - | CHMBOIMKY M S3BIK IIpH pElIEHHM 3aiad B XOje
Benna. M3YYEHUS Pa3IHYHBIX Pa3/elioB Kypca.

Ilonste o PaBHOCHUIIBHOCTH, CJICOJOBAHUH,
ynorpeﬁnemle JIOTHYCCKHUX CBA3O0K ecnu mo 6 | H

HnnrocTtpupoBaTh MaTeMaTWYeCKHE TTOHATHS
yTBepKIAeHus npumepamu. Mcmob3oBaTh

MOM U TNONIbKO 8 MOM Clly4ae, U, Will. IPHUMEPbl H KOHTPIIPHMEPHI B apTyMEHTALIHH.

Koncrpyuposars MaTeMaTHYecKHe

NPEMIOKEHUS C ITOMOIIBIO JIOTHYECKUX CBI30K ecaiu
mo 6 MOM U MONbLKO 8 IOM cayuae, u, uiu.

ITEOMETPUs
7—9 xiaacenl

1. IlpsiMble ¥ yriasl

Touka, mpamMas, miockocts. OTpe3ok, ay4. Yroi.
[TpsMo# yron, ocTpeId U TYMO#H YTIIBI, pa3BepHYTHIH
yron.  BepTukanbHbBIE M CMEXHBIE  YTUIEL
buccexrpuca yrna u ee cBoiictBo. CBoMCTBa yrioB ¢
napaieIbHbBIMU 7} NEPNEHANKYISPHBIMHA
CcTopoHaMH. B3auMHOe pacnolokeHHe TPSIMBIX Ha
IJIOCKOCTU: Tapa/UlellbHBIE U TepeceKaronmecs
npsmele. [lepnenaukynapabie npsAimbie. TeopeMbl O
MapanmicibHOCTH H TMEPHECHIAUKYIAPHOCTH IIPSAMBIX.
[lepnengukynsap W  HaKIOHHas K  [PAMOM.

CepeIMHHBIN NEPNEHAUKYIISIP K OTPE3KY.

®opmyMpoBaTH onpeodeneHus u
WLUTIOCTPUPOBATL  NOHAMUSA Ompe3Ka, y4d;
yana, nNpamo2o, 0CmMpo20o, mMynoco u pas-
6E€PHYMO20 Y2108, BEPMUKANbHBIX U CMENCHbIX
yenos; buccekmpucsl yzia.

DopMyIHPOBATL OnpedeneHus: NapaLleNbHbIX
NpAMbIX, Y2n08, 00pa308aHHLIX NpU nepeceyeHuu
06YX  napannenvbHelX — NPAMbIX  CeKVUel,
NepneHOUKyIAPHLIX NPAMbIX, NEPNEHOUKYIAPA U
HAKJIOHHOU K NpAMOU; cepeouHH020
nepneHouxyIsipa K ompe3ky, Pacmo3HABATL U
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I'eomeTprueckoe MecTo Touek. MeToj] reoMeTpH- | H300paxkaTh ux Ha Yepmencax U PUCYHKAX.
YyecKuX MecT Touek. CBolcTBa OMCCEKTPHCH yria H OObACHATB, YMO makoe ceomempuyeckoe
CEpeIMHHOr 0 NePNeHIUKYNAPa K OTPE3KY Mecmo mouex, NPHBOAMTH npumepbl
280MempPUYecKux Mecm movex.

DopMyIMPOBATL  AKCUOMY  NAPANNLETbHBIX
NpAMBIX.

®opMyMpOBaTL 1 JOKA3BIBATH mMeopembl,
evlpadicaloujue  c80UCMBA  BEPMUKWILHBIX U
CMEJICHBIX Y2108,  cBOUCMBA U  NPUSHAKU
NapanienbHblx npsMblX, 0 eOUHCMEEHHOCMU nep-
NeHOuKynApa K npamot, ceolicmee
NepneHouKyIapa U  HAKIOHHOU,  C80UCMBAX
buccekmpucel  yzna  u  cepeduHnozo  nep-
NeHOUKYAPA K Ompe3sKy.

Pematn 3a0aqu Ha nocmpoenue,
odokaszamenbcmeo u Gvlyucierus. BbIIeIATh &
ycnosuu  3a0ayu  ycaogue U 3aKalOYeHue.
Onupaace Ha ycnosue 3adayu, TPOBOIHUTH
Heobx00uMble JOKA3AMENbHBIE PACCYHCOEHUS.

ConocraBiaaTe nonyyeHHwil pe3yiomam
ycnosuem 3a0avu

2. TpeyroJabHUKH

TpeyronsHUKH. ITpsMoyToneHEIE, ®opmMy.IHpOBATHL oTpeaeNeHUs
OCTPOYTONbHBIE M TYNOYrOIbHBIE TPEYTOILHHKH. | TIPIMOYTOILHOIO, OCTPOYTOJILHOTO,
Beicora, memmana, OucceKTpuca, CpelHss IMHHA | TYNOYrOABHOrO, pPaBHOGEIPEHHOr0, PaBHOCTO-
TpeyroibHHKa. PaBHOGEIPEHHbBIE H PABHOCTOPOHHHE | POHHETO TPEYrONBHHUKOB, BBICOTHI, MEIMAHEL,
TPEYrOlLHUKH; CBOMCTBa U TpU3HAKK | OUCCEKTPUCH], CpelHedl JIHHHHM TpeyroJbHUKA;
PaBHOOEPEHHOI O TPEYTOJIEHUKA. PAacmo3HaBaTh ¥ H300paxkaTh UX Ha YepTekax u

lIpusHaku paBeHCTBa TpeyronbHUKOB. [Ipu3Haku | pHCyHKaXx.
paBeHCTBa IIPAMOYT OJILHBIX TPEYTOJILHUKOB. ®opMyIHpoOBaThL  ONpeleleHHE  pPaBHBIX
Hepasencrso TpeyronbHnka. COOTHOWIEHHS MEXY | TPEYroJbHHKOB. DopmyaHpoBaTh 1%
CTOPOHAaMH M yrjamMH TpeyronbHuka. CyMMa YTIIOB | JIOKA3bIBATH TEOPEMBI O MPHU3HAKAX PABEHCTRA
TPeyronbHUKa. BHemHHe YrIBl  TPeyronbHHKA, | TPEYrONLHUKOB.

TCOpCMa O BHCIIHCM YIJIC TpCYroibHHKa. TcopcMma O6bsACHATD % HJLTIOCTPHPOBATH
®aneca. Tlogobue TpeyroibHUKOB; K0I((HIMEHT | HEPaBEHCTRBO TPEYTOIBHHKA.
nono6us. [Tpu3Haku Moxo6Us TPEYroONLHUKOB. ®opMyIHpPOBATL U JIOKA3LIBATH TEOPEMBI O
Teopema Inugaropa. Cunyc, KoCHHYC, TaHIEHC, | CBOMCTBAX M  IIPH3HAKAX paBHOOEIPEHHOTO
KOTAaHI€HC  OCTPOro  yrja  MNpsSMOYTOJBHOTO | TPEYrojbHHUKA, COOTHOLIEHHUSAX MEXIY
TpeyronbHuKa U yriioB oT 0 1o 180° npuBeneHye K | CTOPOHAMH M YIJIaMH TPEYTOIBHHKA, CYMMe
OCTPOMYy  yTiy. Pemenne  mpsSMOYrombHEIX | YIII0B TPEYTOJLHUKA, BHENTHEM yrie
TPEYrOJLHUKOB. TPEYroJIbHUKA, O CPEIHEH IMHUU TPEYrOIbHHKA.
OcCHOBHOE  TPUTOHOMETPUYECKOE  TOXIECTBO. ®opMyHpPOBaTh oONpejelicHHe MOoH0OHBIX

@opMybl, CBA3BIBAIOIIME CHHYC, KOCHHYC, TAHTEHC, TPEYrOJIbHUKOB.
KOTaHTCHC OJHOrO M TOro xe yria. PemeHue ®opMyIHpPOBATL U J0KAa3LIBATH TEOPEMBI O
TPCYroIbHUKOB: TEOpEMa KOCHHYCOB M TeOpeMa | pH3HAKaX MOH00HA TpPEYrONBHUKOB, TEOpEMY
CHHYCOB. ®daneca.

3amMeuaTenbHblE TOYKH TPEYrOJbHHKA: TOYKH ®opmy.THpoOBaTH OnpeeleHus "
IepecedYeHus CEPEAMHHBIX NEPICHIUKYIAPOB, | HJIIOCTPHPOBATEL [IOHATUS CHHYCa, KOCHHYCA,
OHccekTpHc, MeMaH, BEICOT WIIM WX TPOJOIDKEHMH. | TAHTEHca W KOTaHTeHca OCTporo  yria
[OxpyxHOCTE Ditnepa.] OPSIMOYTOJILHOIO  TPEYroilbHUKA. BBIBOAUTL
dopmynbl,  BeIpaxatomme — QyHKUMH  yria
NPAMOYTOJIBHOIO  TPEYrOJIbHHKA 4Yepe3  €ero
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CTOpOHBEL. MOPMYIHPOBAaTH W A0Ka3bIBATH Te-
opemy ITudaropa.

®opMyIMpOBaTE  ONpejeNeHHs  CHHYCa,
KOCHHYCa, TaHreHca, KOTaHreHca yriioB or 0 1o
180°.

BuisoauTh GopMyIIEl, Belpaxkaromye QyHKIHT
yrinoB ot 0 mo 180° yepe3 ¢yHKuMM OCTpBIX
yrios.  @opMyJHpoBaTH ¥  pPa3bACHATH
OCHOBHOE TPHTOHOMETpPHYECKOE TOXIecTBO. I1o
3HAYEHUAM OJTHOM TPHUTOHOMETPUIECKOH
GyHKkIuM yrna BBIMHCJIATH 3HAYEHHS JPYTHX
TPUTOHOMETPUYECKHX (YHKUHMH 3TOro yria.
®opMyIHPOBATE W 0KA3LIBATE TEOPEMEI
CHUHYCOB M KOCHHYCOB.

DopMyHPOBATL U I0KA3LIBATH TEOPEMBI O
TOYKaX nepecedeHus CEpeAMHHBIX
TICPIICHANKYNAPOB, OHCCEKTPHC, MEIHaH, BHICOT
HJIH UX IPOJODKCHHH.

HccienoBaTh CBOMCTBA TPEYrONBHUKA C
TTOMOIIBIO KOMITBIOTEPHBIX MPOrPaMM.

Pematsb 3aJa4uu Ha IIOCTPOEHHE,
JI0Ka3aTejIbCTBO M BBIYMUCICHHUA. BBIIEIATs B
YCIIOBHHM 3aJla9¥ YCIOBHE U 3aKITHOUEHHE.

MopenupoBath ycroBHe 3a1a4yd C MOMOIIBIO
qyeprexa %0 pPHUCYHKa, MPOBOAUTH
JIOTIOJTHUTENIEHBIE TIOCTPOEHHA B XOJ€ PELICHHS.
Onwpasck Ha JaHHBIC YCIOBHS 3aladd, IPOBO-
JMTH HEOOX OMMEIE PaCCYKICHHUS.

HnTepnipeTHpoBaTh NMONYYEHHbIH pe3ylIbTaT
U COIIOCTABJIATH €T0 C YCIIOBHEM 3a/la4yi

3. YUeThIpexyrojibHHKH

Yernipexyromsauk. IlapamienorpaMM, TeopeMEl
O CBOMCTBaX CTOpPOH, YIVIOB W JWAroHanei
napauicIorpaMMa | Cro NpU3HaKH.

[IpsMoyronsHMK, TeopeMa 0O
JIMaroHaJIe MPAMOYTOJTbHUKA.

Pom6, Teopema o cBO¥CTBE AMAroHaNEH.
Ksagpar.

Tpanenus, cpenHss
paBHOOEApeHHAS TpareIus

paBeHCTBE

JIMHUA TpallCluu,

®opMyIHpOBATH orpeieNeHUs
napainienorpaMma, MpAMOYIrolbHUKA, KBaJpaTa,
pomba, TPaIcLHH, paBHOOCAPCHHOH H
MPAMOYTOIBHON  Tpamnenuu, CpeaHeH JTHHUH
Tpalelyy; pacno3HaBaTh ¥ W300pakaTh WX Ha
YepTexax U PUCYHKaX.

®opMyIHpoOBaTHL M A0Ka3bIBATh TEOPEMEI O
CBOMCTBaX W IIpH3HAKaxX Mapaielorpamma,
TIpAMOYT OJIbHHKA, KBajlpaTa, poM0a, Tparemuy.
HccienoBaTh CBOMCTBA YETHIPEXYTONBHHKOB C
TIOMOIIbIO KOMITBIOTEPHBIX MPOTrPaMM.

Pematn 3aJ1auu Ha MIOCTPOEHHE,
JI0Ka3aTeIbCcTBO U BhIYMcIeHUI. MoaeanpoBaTh
YCIOBHE 3afayd C T[IOMOIIBI0 YepTeka WIH
pHCYHKa, NPOBOJIUTH JIOTIONTHUTENTLHEIE
IOCTPOEHUsT B XOZ€ pemeHus. BbigedsTh Ha
qyeprexe KoHuUrypauuu, HeoOXoaMMBbIE IS
TIPOBEJIEHUsT OOOCHOBAHUM JIOTUYECKUX TNIaroB
pemienus.  HMHTepnpeTHpoBaTh  NONYYESHHBIH
pe3ynbTaT M COMOCTABIATH €ro C YCIIOBHEM
3a1a4yu
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4. MHOroyroJIbHUKH

MmnoroyronsHuK. BEITyKiIbIE MHOrOYrOJIBHHKH.
[TpaBunbHBIE MHOTOYrONEHUKH. Teopema o cymme
yIJI0B BBINYKIOrO MHOTOYrolbHHKA. TeopeMa o
CyMMe€ BHEIIHHX YTTIOB BHITYKJIOrO MHOIOYTOJIbHHKA

PacnoznaBath MHOIOYT OJILHUKH,
(¢opmyaHpoBaTL oONpeleNeHHEe W NPHBOIHTH
TIPUMEPLI MHOT'OYT OJTbHUKOB.

®opMy.HPOBaTHL U JI0KA3LIBATH TEOPEMY O
CYMME€ YI'IIOB BBIITYKJIOTO MHOTOYT'OJIbHUKA.

HccnenoBaTh CBOWCTBA MHOTOYTOINBHUKOB C
TIOMOIIBI0 KOMITBIOTEPHEIX TPOTPaMM.

Pemats 3amaynm  Ha JI0Ka3aTenbCTBO U
BbIYKCIEHUA. MoeHPOBaThL YCIIOBHE 3a1a4M C
TIOMOIIBI0 4YepTeXXa HIH pUCYHKa, NPOBOAHTH
JIOTIOJTHUTEIILHBIE TIOCTPOCHUS B XOJIC PENICHUS.

HuTepnpernpoBaTh MOTYYEHHBIH pPe3ylIbTAT
U CONOCTABJIATE €r0 C YCIOBUEM 3a1a41

5. OkpyxHOC

Th U KPYr

OxpyxHocTs ¥ Kpyr. LleHTp, pamuyc, auaMerp.
Hyra, xopna. Cextop, cerment. I[eHTpanbHBIi,
BOMCAHHBIM Yrojd, BEIMYMHA BIOMCAHHOTO YIjia.
BsaumHOE pacnonoxeHHe NPSAMO W OKPYXHOCTH,
JIByX oOKkpykHocTe. KacarenpHas M cekymias K
OKPYXXHOCTH, UX CBOMCTBA.

BriucanHble W ONMHCAaHHBIE MHOIOYTOJBLHHUKH.
OKpyXHOCTb, BIIHCaHHas B TPEYrONbHHK, M
OKPYKHOCTh, ONKCAaHHAs OKOIO TPEYrONbHHUKA.
Teopemrr 0 CYIIECTBOBAHHH OKPYXHOCTH,
BIMCAHHOH B  TPEYrONbHUK, M  OKPYXHOCTH,
ONHCAaHHOW OKOII0 TpEeYyrojdbHHKA. BHcaHHbIE H
OIHCAaHHEIE OKPY>KHOCTH MIPaBUIILHOTO
MHOTOYrOllbHHKA. [BmucaHHBleE W OnMCcaHHBIE
YETHIPEXYT OJILHUKH. |

Dopmynel TS BBIYUCIIEHUS CTOPOHBI
MPaBHJILHOTO MHOTrOYI'OJIbHHKA, paauyca
OKPYKHOCTH, BITUCAHHOH B MIPaBUJILHBINA

MHOT'OYTOJIbHHK; pajiyca OKPYKHOCTH, ONMHCaHHOM
OKOJIO MPaBHIBHOTO MHOIOYTOJIbHHKA

®opMyIHpOBATL  ONpEAETICHHsS TOHATHIA,
CBA3aHHBIX C OKPYXHOCTBIO, LEHTPAILHOTO H
BIIMCAHHOI'O YIJIOB, CCKYUIEH M KacaTEIbHOH K
OKPYKHOCTH, YTJIOB, CBSA3aHHBIX C OKPYXHOCTBIO.
®opMyIHpPOBATL U J0KAa3bIBATE TEOPEMBI O

BIMCAHHBIX  yrjax, yrjiaX, CBA3aHHEIX C
OKPYXHOCTBIO.

H300paxkaTh, pacno3HaBaTh H ONHCHLIBATEH
B3aUMHOE pacrmoioxeHue MpsIMOH 51
OKPYXXHOCTH.

H3o06paxaTts 1’} ¢hopmyanpoBaTh
ONpeNeNneHus  BIHCAHHBIX UM ONHCAHHBIX
MHOT'OYTOJIHUKOB H TPEYTOJIbHUKOB;
OKPY)KHOCTH, BIHCaHHOH B TpEYrONbHUK, H

OKPY>XHOCTH, ONMCAaHHON OKOJIO TPEYrOlIbHUKA.

DopMy.IHPOBATh U J0KA3BIBATH TEOPEMEI O
BIIUCAHHOM M ONHCAaHHOH  OKPYXHOCTAX
TPEYroJIbHUKA H MHOTOYTOJTLHHKA.

HccregoBate  cBoiicTBA  KOHQMTYpanmii,
CBA3AaHHBIX C OKPYKHOCTBIO, C IIOMOILBIO
KOMITbHOTEPHBIX NTPOrpPaMM.

Pematn 3a/1a41 Ha IOCTPOCHHE,

JI0Ka3aTeNbCTBO U BHIYMCIEHUA. MoaemposaTs
YCIIOBHE 3alayd C TIOMOUILI0 YepTeka W
PHCYHKAa, MNPOBOAHTbL JONOIHHUTEIBHBIE II0-
CTPOCHHA B XOIE pelleHHA. BeiaeasiTh Ha
gepTexe KoH(UTypaluu, HeobXoJIuMBle s
MPOBENECHHA OO0OCHOBAHHH JIOTHYECKHX IIIATOB
pemerus. HWHTepnpeTHpOBaTHL  MONyYeHHbIN
pe3yiabTaT ¥ CONOCTABIATH €ro C YCIOBHEM
3aJa4YU

6. 'eomeTpHYeckHe MpeoOpa3oBaHus

[TonsTne o paBencrBe ¢uryp. IloHsTue
JABHXKCHHSA: OCeBas W LEHTPalbHas CHMMETPHH,
napamielbHbIH  TepeHoc, MoBopoT. I[loHsTHEe o©
noxo6uu GUryp U TOMOTETHH

OO0BLACHATE W MIUTIOCTPHPOBATHL TOHATHS
paseHcTBa (uryp, noaobus. CTpoMTs paBHBIE H
CUMMETPHUHBIC burypsi, BBINOJIHATH
TIapaJIeIbHBIA TEPEHOC U MTOBOPOT.

HMcciieoBaTth  CBOWMCTBA  JBWKEHMIA

C
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TIOMOIIEHO KOMIIBOTEPHBIX IIporpaMm.
Beinoansars [IPOCKTEI o TEMaM
TFCOMETPUYECKUX npe06pa303aﬂm‘i Ha IJIOCKOCTH

7. IocTpoenNus ¢ MOMOUIbIO MAPKYJIS W JIHHEeH KA

ITocTpoeHus ¢ MOMONIBIO THPKYIS ¥ JTMHEHKH.
OCHOBHBIC 3a/la9M Ha MOCTPOEHHME: JENICHHE OTpe3ka
MOronaM; MOCTPOCHHE Yrila, pAaBHOTO NAHHOMY;
MIOCTPOCHHE TPEYrOJIbHUKA 10 TPEM CTOpPOHAM;
MIOCTPOEHHE TNEpIEHIUKYIIpa K TIPSIMOIA;
TMOCTPOCHHE OMCCEKTPHCHI YTIIa; AeNeHHEe OTpe3Ka Ha
N paBHEIX YaCTEH.

Pemath 3aaun Ha MOCTpOEHHE C TOMOIIBIO
IUPKYIIA U THHEHKH.

HaxoauTs ycnoBus cyniectBoBanus pemeHus,
BBIIIOJIHATE IIOCTPOEHHE TOYEK, HEOOXOIMMEIX
JUIS IOCTPOEHUS HCKOMOM (QUTYpEI.

JokaseiBaTh, YTO mMOCTpOeHHAs ¢urypa
YIOBIIETBOPSAET YCIOBHAM 3afa4yd (OmpeNesTh
YHCIIO PEIIEHHH 3a/1a41 TIPU KaXKIOM BO3MOXKHOM
BBIOOpE NaHHBIX)

8. U3mepenne reome

HYECCKHX BEJIHYHH

Hmuna orpeska. Jnuma nomauoii. ITepumerp
MHOIOYI OJIbHHKa.

Paccrosune oT Touku 10 mpamoit. PaccTosmue
MEKIY MapaaielbHBIMHA IPAMBIMH.
JluHa OKpYXHOCTH, YHCIO T; JUIMHA TYTH OKPYX-
HOCTH.

I'pagycHas mepa yria, COOTBETCTBHE MEXIy
BCIMYMHON LEHTPATBLHOrO Yrila M JUTHHOM JyI'H
OKpyXHOCTH. [Pagnannas mepa yrna.]

[TonsTue IO agu TUTOCKHX ¢buryp.
PaBHOCOCTaBNIEHHBIE W PaBHOBEJIMKHE (QUIYpBI.
[Inomans [pPAMOYT OJIbHUKA. [Tnomanu
napanienorpaMma, TpPEYrOJbHHKA M Tpareluu

(ocHoBHBIE (hopMyinbl). DOpPMyIbI, BBIpAXKAKOIIUE
IUIOIIA/lb TPEYroJbHUKA Yepe3 JBE CTOPOHBI H Yroll
MEXIY HHMH, Yepe3 IEpUMETP U Paauyc BIIMCAHHOM
OKpYyXHOCTH; ¢opMyna ['epoHa.

[Iomane MHoOroyroneHuka. [lnomams kpyra u
TUIoIa b ceKTopa. CoorHouleHue MEXKITY
IUIOIIAAMH 10J00HBIX hHUTYP

OO0BACHATL ¥ MIUTIOCTPHPOBATH TIOHSATHE
NEPUMETPa MHOTOYT OJIbHHKA.

@®opMyIMpOBaTL ONpEJICIEHAS PACCTOSHUS
MEKIY TOYKAMH, OT TOYKH A0 TPAMOM, MEXIy
napaieNnbHbIMHA MPAMBIMHU.

®opMy.IIpOBaTh W OOBLACHATL CBOIHCTBA
IUTUHBI, IPAayCHOH MEpBI yIiia, IJIOMIA/IH.

@opMyIHPOBAThL  COOTBETCTBHE  MEXIY
BEIWYWHOW UEHTPANLHOTO yrila W JTWHOW JIYTH
OKPY>XHOCTH.

OO0BACHATL U HMILIIOCTPHPOBATBL [1OHATHS
PaBHOBEIIMKHX H PaBHOCOCTABJICHHBIX QUTYP.

BuIBOAHTE dbopmynel mionaaen
MPAMOYT OlTbHHKA, napasuienorpamMma,
TPEYrojibHUKa M Tpallelluu, a Takxke (opmyiy,
BHIPAXAIONIYIO IUIOMANL TPEYrOIbHHKA dYepes
ZBC CTOPOHBI W Yrojl MeXJy HHUMH, UTHHY
OKPYXHOCTH, TUIOMANb KPyra.

Haxoauts II0LAa b MHOrOYrOlIbHHKA
pas3bucHueM Ha TPEYrOJIbHUKH H
ETHIPEX YT OIbHUKH.

OO0BLACHATL U MILIIOCTPHPOBATHL OTHOLIEHHE
Tiomanei noxoOHeIx puryp.

Pemate 3anaun Ha BHIYMCIIEHHE JIMHEHHBIX
BCIIUYHH, TPaJyCHOH Mephl yrila W IUIOIajcH
TPEYr OJIbHUKOB, YETBIPEXYTOJTLHHKOB %
MHOTOYrOJIbHHKOB, [UIMHBI  OKPY)XHOCTH H
miomanu kpyra. Onupasich Ha JaHHBIE YCIOBHA
3aJla4d, HAXOAHTH BO3MOXXHOCTH IPHMECHEHHS
HEOOXOMUMBIX  (GopMyln,  Npeobpa3oBLIBATH
b opMyITEL

Hcnoan3oBats ¢opMynsl aus 060CHOBaHUS
JIOKa3aTeIbHBIX PACCYXKIACHUH B XO/€ PEUICHHUS.

HuTepnperdpoBaTh TONYdeHHBIH pe3yIbTaT
H COMOCTABJIATH €T0 C YCIOBHEM 33JaUd

9. KoopanHaTtsel

JlekapToBBl  KOOpJHWHATHI  Ha

TLIOCKOCTH. |

OOBACHATL ¥ MJIIOCTPHPOBATHL TIOHSTHE
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VpaBHenue npsmoi. KoopauHaTel  cepeIUHBI
orpeska. @opMmyna pacCTOAHMS MEXKAY IBYMS
TOYKAaMH IJIOCKOCTH. YPaBHEHHE OKPYKHOCTH

JIEKapTOBOH CHCTEMEI KOOP/IMHAT.

BLIBOAMTE U HCHOJIL3OBATL  (HOPMYITHI
KOOpJAWHAT CEepeIdHBl OTpe3kKa, pacCTOAHHA
MEXIy IBYMsS TOYKAMH IUIOCKOCTH, ypaBHEHHS
TIPSAMOH U OKPYXXHOCTH.

BuinmosHaTh TIPOEKTHI o TEMaM
MCTIONb30BaHUA KOOPAMHATHOTO METoja TIpH

pemeHuH 3ajay Ha BBIYHCIIEHHSA U
JIOKa3aTeahLCTBA
10. BexTopsi
Bekrop. [Inuna (moxynb) Bekropa. PaBeHCTBO ®opMyIHpOBATH onpeaeneHus U
BekTopoB. KonnuaeapHeie BekTophl. KoOOpAMHATHI | HILTIOCTPHPOBATh TOHATHA BEKTOpA, JJIMHBI

BEKTOpa. YMHOXEHHME BEKTOpa Ha YHCIO, CyMMa
BEKTOPOB,  pa3jIOKEHHE  BEKTOpa 1O  JBYM
HEKOIUIMHEAPHEIM  BEKTOpPaM.  YTOI  MeXIy
BekTopaMu. CKanspHoe NpOU3BEIEHHE BEKTOPOB

(Momyns) BekTOpa, KOJUIMHEapHBIX BEKTOPOB,
PaBHBIX BEKTOPOB.
BuIYMHCIATE ITHMHY H KOOPIWHATH BEKTOpA.
HaxoauTs yron Mexay BEKTOpaMH.
BBINOJIHATE ONEpalyu HaJl BEKTOPAMH.
BeinoanaTe IIPOEKTHI 1o TeMaM
WCTIONTb30BAHMSI  BEKTOPHOTO  METoda  TpH
pEIIEHUH 3aJay Ha BBLIYUCIEHUS U JIOKa3a-
TENbCTBA

11. DaeMeHTBI JJOTHKH

Onpenenenve. AKCHOMBI " TEOPEMEL.
Hoka3zarenbeTBO. J[0Ka3aTenbCTBO OT MPOTHBHOTO.
Teopema, obparHas  mamHoii. [lpumep
KOHTPIIPHMED.

BocnipowsroauTs (hopmMyTHpOBKH
ONpe/IeNIEHNH;  KOHCTPYUPOBaTh  HECIIOKHBIE
OIIPEZIENIEHHs CAMOCTOSTENBLHO. BocponssoauTs
GOpMyIHPOBKH H JOKa3aTelbCTBA M3Y4EHHBIX
TEOpEM, MIPOBOAUTEL HECITOXKHEBIE TOKA3aTEILCTBA

CaMOCTOSATENBHO, CChUIAaThCA B xoze
ODOCHOBaHWH Ha  ONpPEIEICHHS, TEOPEMEI,
aKCHOMBI
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8 Y4eOHno-meToauueckoe u MaTepHAJIbLHO-TEXHHYECKOEe ofecneyenune

00pa3oBaTeIbHOIO MpoIecca.
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OCHOBHOT'0 o0mero oOpazoBaHus 1o maremaruke  // [Iporpammsl
o0meo6pa3oBarebHBIX yupexaeHuit. Anrebpa 7 - 9 knacc/ coct. T.A. bypmucrposa. —
M.: Ilpoceemenue, 2009. — C. 4 —11.

19. ®opmupoBaHHE OMbITA TBOPYECKOW ACATEILHOCTH YYalIMXCS B Ipolecce 00ydeHHs
MaremaTuke: ydeOHo-MeToaudeckoe mnocobue / aBT.-coct. B.M. MapkoBa. — Kupos:
KUIIK u ITPO, 2009. — 156 c.

20.T'eomerpusi: Yueb. [lng 7-9 xiu. obmeoOpasoBarensHbix yupexaeHui/JI.C.AtanacaH n
ap.- M.: IIpoceemenue, 2011.

21.U3yuenne reomerpuu B 7-9 ki.. Meroaudyeckue peKOMEHAAUMU s y4HUTENs/
JI.C.Aranacsia, B.®.byty30B 1 1p.- M.: [IpocBemienue;

22.T'eomerpust 8 xmacc. [loypounsie mmnaHbel mno y4deOHMKY «[ eomeTpusin8 Kiacc.
M.I".I'unsipoB-Bounrorpan,2003

23.T'eomerpus: [Jlunaktudeckue marepuansl s 8 ki /b.I.3uB,B.M.Meiinep. .- M.:
[Ipocsemenne,2007;

24. KoHTposibHbIE palbOTHI, TECThI, AUKTAHTHI 10 reomerpun 8 kiacc A.B.Papkos — M.:
Ox3amen,2006.

2)

HNudopmaimoHHsie cpeacTsa

1. OnexTponnas 6a3a JaHHBIX JUIS CO3JAHUS TEMATHYECKUX, HTOrOBBIX PA3HOYPOBHEBBIX
TPEHUPOBOYHBIX M IIPOBEPOYHBIX MaTEpPHATIOB IS OpraHM3alMK (POHTAIBHON U

UHAUBUYAIbHOUN paboThI.
2. MyabTuMenMiiHbIe 00yYaroniue NpPOrpamMMbl U 3JIEKTPOHHBIE Y4eOHbIE H3JAHHS I10

OCHOBHBIM pasji€iiaM Kypca MaTC€MaTHUKH.

3)
Texnuueckue cpeacrsa o0ydeHus

1. -MynbTumMe UiAHBIH KOMIIBIOTED
2. -MynbTUMeManpoexTop

3. —Jlocka

4)

YuebHo-npakTHIECKOe U yaeOHO-1abopaTopHOe 000py10BAHKE
1. KoMIUIEKT 4epTexHBIX MHCTPYMEHTOB (KJIACCHBIX M pa3JaToOYHBIX): JIMHENKa,

TPAHCIIOPTHUD, YTOJILHUKH, LIUPKYJIb
2. YyebHo-nabopatopHoe 06opyaoBaHue ANA KabuHeTa MaTeMaTUKK
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