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1. IHosicHuTeIbHAS 3aNIMCKA.

Pabouas mporpamma mo MaTeMaTHMKe COCTaBJ€Ha Ha OCHOBE (pemepanbHOro
KOMITOHEHTa TOCYJIapCTBEHHOTO CTaHAapTa, MPUMEPHON MpOorpaMMbl MO Y4EOHBIM
npeaMeraMm (CTaHIapThl BTOPOro MOKoJeHus!) «Mamemamuxa 5 - 9 knaccely -
Mocksa, «IIpocsemenuey, 2011, ¢ yderoM mnporpammsl 00I1I€00pa30BaTEIbHBIX
yUpeXKJACHUIN 10 MaTeMaTuke, airedpe, reomerpuu cocraBurens T.A. BypmucrtpoBoii
— Mockaa. [Ipocsenienue. 2008r.

Br16op manHOM mporpaMMbl U y4eOHO-METOIUYECKOTO KOMILIEKCa 00yCIOBICH
C MPEEMCTBEHHOCTHIO IIeJIel 00pa30BaHMsl, JIOTUKOW BHYTPUIIPEIMETHBIX CBS3EH, a
TaKkK€ C BO3PACTHBIMH OCOOCHHOCTSIMU Pa3BUTHS YYaIIMXCS, W OMHPAIOTCS Ha
BBIYMCIUTEIBHBIE YMEHHUST M HaBBIKA YyYalllUXCA, TOJYYEHHbIE Ha YpOKax
MaTteMaTuku | — 4 KJaccoB: HA 3HAHWMU YYaIlUMHUCS OCHOBHBIX CBOMCTB Ha BCE
NECUCTBUSL.

Pabouast mporpamMMa opHEeHTHpOBaHA Ha UCIOJIb30BaHUE yueOHUKa (yueOHO-
METOJMYECKOTO KOMIUIEKCA):

v' B.I'. Topodees, U.C. [lapeirun, C.b. CyBopoBa u ap. «Maremaruka,
5», «Marematuka, 6,

v' B.I'. Jlopodees, C.b. Cysoposa, E.A. Bynumosuu. «Anrebpa,7», B.I'.
Hopodeen, C.b. Cysopora, E.A. byHnumosuu. «Anrebpa,8», B.I.
Hopodees, C.b. CyBopona, E.A. bynumoBuu. «Anreopa,9»,

v JI.C. Aranacsn, B.®.Byrysos, C.b.Kagomues u ap. «I'eomerpus. 7-9
KJIACChI».

v' TlpenmeTtHbie paboune TETpaay Ha eYaTHON OCHOBE.

[Iporpamma paccurTana Ha: 5 4acoB B HeAento 175 4acoB B rof B 5-9 knaccax.

IIporpammoit npexyCMOTPEHO ITPOBECHNUE:

KOHTpPOJIBHBIX pador — 73 (20 — maTematuka, 35 — anredpa, 16 - reomerpus): 10 -
MaremaTuka 5 kiacc, 10 - matemarnka 6 kiace, 13 - anrebpa 7 kimace, 9 - anre6pa 8
Kiacc, 13 - anre6pa 9 kimacc; 6 — 7 xiacce reomerpus, 6 — 8 kiace, 5 — 9 kiacc.

Hesan peaau3anuu NporpamMmbi:

PabGouast mporpamma umeeT IeIbl0 OOHOBJICHHE TpPEeOOBAHUN K YPOBHIO
MOJATOTOBKY IIKOJPHUKOB B CHCTEME €CTECTBEHHO-MAaTEMaTHYECKOTo 00pa3oBaHMS,
OTpaKarouiee BAKHEUIIIYIO 0COOEHHOCTH e arornieckon KOHIIENIUU
roCyJJapCTBEHHOTO CTaHJapTa - MEPEeX0J OT CYMMBbI «IPEIMETHBIX PE3yJIbTaTOB» K
«METaIpeIMETHBIM PE3yIbTaTam.

OOydeHue mMaTeMaTUKE B OCHOBHOW IIIKOJIE HAaNpPaBJIECHO HA JOCTHUIKEHHUE
CIEYIOUUX 3a0au:

1) 6 Hanpasnenuu TUYHOCMHO20 PA3GUMUL.

dbopMUpOBaHUE MPECTABICHUN O MaTeMaTHKE KakK 4acTh OOIIeueToBeYeCKOn
KYJbTYpbl, O 3HAUYMMOCTH MaTE€MaTHKH B Pa3BUTUM UHUBUIHU3AUUU U
COBPEMEHHOTO 00IEeCTBA; Pa3BUTHE JOTUUECKOTO U KPUTHIECKOTO MBIIIICHUS,
KyJIbTYphl pe4YH, CIIOCOOHOCTH K YMCTBEHHOMY JKCIEPUMEHTY; popMUpOBaHUE
WHTCJUICKTYaJIbHOM  YECTHOCTM W OOBEKTHBHOCTH, CIOCOOHOCTH K
MPEOJOTCHUIO MBICIUTEIBHBIX CTEPEOTUIIOB, BBITEKAKONUX W3 OOBIJCHHOTO
OTBITa; BOCMUTAHHE KAYECTB JHUYHOCTH, OOECIEUYMBAIOIMHUX COIHATBHYIO
MOOUIBHOCTh, CHOCOOHOCTh TPHHUMATH CAMOCTOSTEIbHBIE  PEIICHUS;
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dbopMHupOBaHHE KadeCTB MBINUJICHUS, HEOOXOJAUMBIX JUIS ajJalTallid B
COBPEMEHHOM  HH(pOPMaIMOHHOM  OOIIEeCTBE; pa3BUTHE HMHTEpeca K
MaTeMaTHYCCKOMY TBOPYECTBY U MAaTEMAaTHYCCKUX CIIOCOOHOCTEH;

2) 6 MemanpeOMemHOM HANpaGLeHUl:

pa3BHTHE TPEACTABICHUN O MaTeMaThuke Kak (OpMe OIHCAHHSI M METOJe
MO3HAHUS JACHCTBUTECIBHOCTH, CO3JIaHUE YCIOBUH i1 NPHOOpETCHUs
EePBOHAYAJIBLHOTO OMBITA MATEMAaTHUECKOTO MOJICIUPOBAHUS;

dbopmupoBaHue OO0mMMUX  CHOCOOOB  HWHTCIUICKTYaJIbHOW  JEATEIBHOCTH,
XapakTepHBIX JJI1 MAaTeMaTUKH H SBJISIONIMXCS OCHOBOW ITO3HAaBaTEIbHOMN
KYJIbTYPbI, 3HAUUMOM JJI PA3TUYHBIX cep YeTOBCUCCKON ACATEIbHOCTH;

3) 6 mpeomemHoOM HANPABIEHUU:

OBJIaJICHHEC MaTEMaTHYCCKUMHU 3HAHUSIMH W YMCHHSIMH, HCOOXOIMMBIMH IS
MPOJOJDKCHUS 00pa30BaHUs, U3YUYCHHS CMEKHBIX TUCIUIUIMH, TPUMCHCHUS B
MOBCEIHEBHON JKM3HU, co3MaHue (PyHIaMEHTa IJII MaTEMaTHYEeCKOTO pPa3BUTHS,
(GOpMUPOBaHHUS MEXaHW3MOB MBIIIUICHUS, XapaKTEPHBIX JUII MaTeMaTHYCCKOU
JCSATSIIEHOCTH.

2.  O0mas xapakTepucTHKa y4eOHOT0 npeaMera (Kypca).

2.1. OcoGeHHOCTH COJEpP:KAHUS M MeTOAMYECKOro amnmnapara y4yeOHO-
MeToan4eckoro komimjiekca (YMK).

Marematnueckoe oOpa30BaHHE UTPACT BAXKHYIO POJIb B MPAKTHUCCKOU KU3HH
oO1iecTBa, KOTopasi CBsiz3aHa ¢ (POPMHUPOBAHUEM CIHOCOOHOCTEH K YMCTBEHHOMY
OKCIICPUMCHTY.

[IpakTryeckas TOJE3HOCTh TpeAMeTa OOYCIIOBJICHA TEM, YTO IMPOUCXOIUT
dhopmupoBaHue OOIIUX CIIOCOOOB MHTEIJIEKTYaJbHOU NIESITEILHOCTH, 3HAUMMOM JIJIst
pPasTUYHBIX chep YeTOBEUCCKOM NeITSITbHOCTH.

be3 6a30Boif MaTeMaTHUeCKO MOJTOTOBKH HEBO3MOXKHO CTaTh 00pa30BaHHBIM
YEeJIOBEKOM, TaK KakK OBJQJCHHE MAaTeMAaTHUYeCKUMHU 3HAHUSAMH W YMEHUSIMHU
HEOOXOAMMO Il TPOJIOJDKEHUSI OOpa30BaHUS, M3YyUCHUS] CMEXKHBIX JTUCIUTUINH,
MIPUMEHEHUS B MIOBCETHEBHOMN KU3HHU.

OOyueHnue wmaTeMaTHKE JaeT BO3MOXXHOCTh (OpMUPOBATH y yYaIIUXCS
KauecTBa  MBIIUICHUS  HEOOXOAWMBIE A ajanTallid B COBPEMEHHOM
nH()OPMAITMOHHOM OOIIIECTRBE.

HoBu3Ha maHHO# MporpaMMBI ONPEAEIIeTCS TEM, YTO B OCHOBE ITOCTPOCHHSI
JAHHOTO Kypca JIOKUT WAes TyMaHU3allMd OOYYEHUs, COOTBETCTBYIOIIAS
COBPEMCHHBIM TIPEACTABJICHHUSIM O ICNISIX IIKOJBHOTO OOpa30BaHUS M yACIISIOIIAS
0oco00¢ BHHMMaHHE JIMYHOCTH YyYCHHWKA, €ro HWHTEepecaM H CIIOCOOHOCTSM.
[Ipennaraempliii Kypc TO3BOJIIET OO0ECIEeUnUTh (POPMHUPOBAHUE KaK HpeOMemHblX
YMEHHM, TaK W YHUBEPCANbHLIX YueOHblX Oelicmeuli TIKOJLHUKOB, a TaKXKe
CroCcOOCTBYET noCTKeHHIO onpeneiaéHHpx B0 PI'OC IMYHOCTHBIX PE3yNIbTAaTOB,
KOTOpbIE B JAJIbHEHIIIEM IO3BOJISAT YYAIIMMCSl MPUMEHSTH TMOJTYYCHHBIE 3HAHUS H
YMEHUS JUTsl pEIISHUS PA3INIHbBIX )KU3HEHHBIX 33]1a4.

MexnpenMeTHble CBSI3M  OCYIIECTBISIFOTCS TOCPEICTBOM OMOPBI  JAHHOTO
npeaMeTa Ha UHGopmamuxy, Qu3uxy, xumuio, 2eocpaguro.

[Ipu opranmsamum mporecca OOyd4eHHS B paMKax JaHHOW MPOTrPaMMBbI
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Mpeanoiaraercsi MNPUMEHEHUE  CIEAYIOUUMX  MeJaroru4ecKux  TeXHOJOTHil
00y4eHHus: JMYHOCTHO-OPUEHTUPOBAHHAS (memaroruka  COTPYJIHUYECTBA),
MO3BOJISIIONIYIO YBUJETh YPOBEHb OOYYEHHOCTH KaXKJOTO YUYEHHKA U CBOEBPEMEHHO
MOJIKOPPEKTUPOBATh €€; TEXHOJIOTHSI YPOBHEBOU Au(pdepeHIuanuu, mo3BoJsomas
pebeHKy BBIOMpATh YPOBEHb CIOKHOCTH, HWH(OPMAIMOHHO-KOMMYHUKAIIMOHHAS
TEeXHOJIOTHsI, oOecrneunBaromas (opmMupoBaHue  Yy4eOHO-IIO3HABATEIILHOW U
UH(GOPMAIIMOHHON  JeATEIbHOCTH ydammxcsa. Mcmonap3oBaHHEe KOMIBIOTEPHBIX
TEXHOJIOTHIA B MPEIMOJaBaHUU MATEMATHUKU TO3BOJISIET HETPEPHIBHO MEHATH (POPMBI
paboThl Ha ypOKe, MOCTOSHHO YepeloBaTh YCTHBIE W TMHUCHMEHHBIC YIPAKHCHHS,
OCYILIECTBJISITh pPa3Hble MOAXOJbl K PEIICHUI0O MAaTeMaTHYeCKUX 3ajady, a »3To
MOCTOSIHHO CO3/1a€T W TOJJCP>KUBACT MHTEIUICKTYyalbHOE HAIpPSIKCHUE YYalluXcCs,
(dhopMUpYET Y HUX YCTOMYMBBINA HHTEPEC K U3YUEHHUIO JAaHHOTO MpeaMeETa.

CucremMa ypokoB yCJIOBHA, HO BCE€ YK€ BBIJICTSIOTCS CIACAYIOIIUE BUJIBIL:

Ypok-nexyua (YJI). llpeanonaratoTcsi COBMECTHBIE YCWIMSL YYUTENId W
YUEHHUKOB JIJIsl pelieHusi oOmieil mpoOjaeMHOM Mmo3HaBaTelbHON 3amaun. Ha Takom
YpPOKE  HCHOJIB3YETCA  JEMOHCTPAllMOHHBIA  MaTepuall  Ha  KOMIIBIOTEpE,
pa3pabOTaHHBIN yUUTEIEM WIH YICHUKAMU, MYJIbTUMEIUINHBIC TPOTYKTHI.

Ypok-npaxkmuxym (YII). Ha ypoke ydamuecs paOoTarOT HajA pPa3IMUHBIMU
3aJIaHUSIMU B 3aBUCHUMOCTH OT CBOEU MOJTrOTOBIECHHOCTH. BUabl paboT MOTYT OBITH
CaMbIMHU pPa3HbBIMU: [HCbMEHHBIE MCCIEAOBAHUS, PEIICHUE pPa3IUYHbIX 3a]ad4,
M3yYCHHE CBOMCTB Pa3IMYHBIX (DYHKIMNA, MPAKTUYECKOE MPUMEHEHHUE Pa3TUUYHBIX
METOJIOB pemieHust 3anad. KommploTep Ha TakuX YpOKaxX MCIOJB3YETCsS Kak
AIEKTPOHHBIN KaJIBKYJISATOP, TPEHAXKEP YCTHOIO CueTa, BUPTyalibHas jaboparopus,
HMCTOYHUK CIIPABOYHOU MHGOPMALIUH.

Ypok-uccneooeanue (YH). Ha ypoke yuaniuecs pemaroT IpoOJIeMHYIO 3aauy
HCCIIEIOBATENIbCKOTO  XapaKTepa aHAIUTHUYECKUM METOJOM U C  TOMOIIBIO
KOMITBIOTEPA C UCIIOJIH30BAHUEM PA3TUYHBIX JIA0OPATOPHI.

Komounuposannuwtit ypok (KY) npennonaraet BbITIOJTHEHHUE pabOT U 3aaHUI
pa3HoOro BUJA.

Ypox pewenusn 3aoau (YP3). BripabaTbIBaloTcsi y Yydalluxcsi YMEHHUS U
HABBIKH PEIICHUS 3a/1a4 Ha YPOBHE 00s13aTEIHHOM U BO3MOXKHOM OATOTOBKE. JIF0O0M
YVYaIUNUCS MOXKET UCIOJIb30BaTh KOMITBIOTEPHYIO HHGOPMAIMOHHYIO 0a3zy 1o
METO/IaM pEeIIeHUs Pa3INYHbIX 3a7a4, IO CBOMCTBAM JJIEMEHTAPHBIX (DYHKITHI U T.1I.

Ypoxk-mecm (YT). TectupoBaHue TPOBOJUTCS C LEIbIO JUATHOCTUKH
po0OeJIOB 3HAHUM, KOHTPOJISI YPOBHSI OOYYEHHOCTH YUalllUXCs, TPEHUPOBKU TEXHUKE
TecTupoBaHus. TecThl MpeasiaraloTcsi Kak B IMEYaTHOM, TaK M B KOMITBIOTEPHOM
BapuaHTe. [IpyyemM B KOMIBIOTEPHOM BapHaHTE BCETia C OTPAHUYCHUEM BPEMEHH.

Ypok-3auem (Y3). YcrHBII Oompoc ydyamuxcs MO 3apaHee COCTABJICHHBIM
BOITPOCaM, a TAK)K€ PELICHUE 3a7a4 Pa3HOTO YPOBHS 10 U3YYEHHOM TEME.

Ypox-camocmoamenvnan padvoma (YCP). llpennaratorcs pasHblE BHIBI
CaMOCTOSITEIILHBIX PalOT: ABYXYpPOBHEBAs — YPOBEHb OOS3aTEIBHOW MOATOTOBKH -
«3», YpOBEHb BO3MOXKHOW MOATOTOBKU - «4» U «5»; OONBIION CIUCOK 3aJTaHHMA
Pa3HOTO YPOBHS, W3 KOTOPOTO YYAIIUKCS PEIIaeT WX MO CBOEMY BBIOOPY. Psimom c
YYEHUKOM Ha TAKUX YPOKaxX — BKIKOUEHHBIA KOMIBIOTEP, KOTOPBIN OH UCIIOIB3YET 0
CBOEMY YCMOTPEHHUIO.



Ypok-konmponvnaa paboma (YKP). IIpoBoautcs Ha 1ByX YPOBHSX: YPOBEHb
00s3aTeIbHON MOATOTOBKH - «3%», YPOBEHb BO3MOXKHOU MOATOTOBKH - «4» U «5».

KomnbrorepHoe o0ecnevyenue ypokos.

B pasmene paboueii  mporpammbl  «KoMmboTepHOEe — oOecrieyeHue»
CIUITAHUPOBAHO  MNPUMEHEHHWE  HMEIOIIMXCS  KOMIBIOTEPHBIX  MPOAYKTOB:
JEMOHCTPALIMOHHBIN  MaTepuan, 3aJaHusi JUIsi YCTHOTO OIpoca ydalluxcs,
TPEHUPOBOYHBIC YIPAKHEHHUS, a TAK)KE PA3IMYHBIC SJICKTPOHHbIC YUEOHUKH.

Jlemoncmpayuonnsvtii mamepuan (caaiowt) (IM).

Co3pmaercsa ¢ 1elpl0 00ECHEYEeHHs HArJSIAHOCTA MPH W3YYEHUH HOBOIO
MaTepuasa, MCIONb30BaHUs MpU OTBeTax yuamnuxcs. [IpuMmeHeHne aHuManuu npu
CO3JaHUU TAKOTO KOMIIBIOTEPHOI'O MPOJIYKTa MO3BOJSET PacCMATPUBATH BOIPOCHI
MaTe€MaTUYECKOM TEOPUHU B JBHKEHUHU, 00ECIEUMBAET IPYroil MOAXOA K M3YYEHHUIO
HOBOTO MaTepHuaia, BBI3BIBACT IMOBBIICHHOC BHUMAHHE M WHTEPEC Y YUaIIUXCA.

W3yyeHne MHOTMX TE€M B MAaT€MaTHKE CBS3aHO C 3HAHUMEM M NOHHMAaHHEM
CBOMCTB 3yieMeHTapHbIX (yHKUUH. PeleHue ypaBHEHUI, HEPaBEHCTB, Pa3iIMYHBIX
3aja4 IpenmnosiaraeT TiyOOKOe 3HAHME TIOBEJEHUS DJIEMEHTApHBIX (YHKIHUI.
Hayuuthcs pacno3HaBath rpaduku Takux (QYHKIUH, CyMEeThb paccka3arb 00 uX
CBOMCTBAax MOMOIat0T KOMITBIOTEPHBIE CIAMIbI.

[Ipu pemeHun MOOBIX 3a/lay KCIOJIb30BAHHUE TpauuecKol HHTEpPIpETaluu
YCIIOBHS 33/1a4H, €€ PEIICHUs MO3BOJIAET yYaUUMCS MOHITh MATEMAaTUUYECKYIO HJIEI0
penieHus, 0osee riry0oKO OCMBICIUTh TEOPETUUECKUI MaTepHrall Mo TaHHOW TeEME.

3aoanusa ona ycmuozo cuema (3YC).

OTH 3a7aHus [al0T BO3MOXKHOCTH B YCTHOM BapHaHTe OTpadaThIBaTh
pazuyHble BOMPOCHI TEOPUU U NPAKTUKH, MPUMEHSSI MPUHIUIBI HATJsSIHOCTH,
JOCTYNHOCTH. MIX MO>XHO HCIIOJIb30BaTh Ha JIFOOOM YpOKE B PEXUME YUUTEIh —
YYEHHK, B3AaMMOIIPOBEPKH, a TAKXKE B BUJI€ TPEHUPOBOYHBIX 3aHATHH.

Tpenupoeounwvie ynpaxcuenus (TY).

Bxmrouaror B cebsi 3amaHus C BONpPOCAaMM U HarJIAgHBIMU OTBETaMH,
COCTABJICHHBIMU C MOMOIIbIO0 aHUMaUU. OHU MO3BOJISIOT YUEHHKY CaAMOCTOSITEIIBHO
0TpabaThIBaTh pa3IMUYHbIE BOIPOCH MATEMATUYECKOM TE€OPUU U MPAKTUKH.

Inexmponnsvie yueonuxu (I3Y).

OHM HCTIONB3YIOTCSI B KAUECTBE BUPTYaJIbHBIX JIaOOpAaTOPUI MpU NMPOBEACHUH
IIPAKTUYECKUX 3aHATUH, YPOKOB BBEICHHUS HOBBIX 3HAaHUU. B HHMX 3aKil0yeH
OONBIION TEOPETUYECKU MaTepuas, MHOTO TPEHAXKEPOB, MPAKTUYECKUX U
MCCJIEI0OBATENbCKUX 3aJlaHUii, CIpaBOYHOro Marepuana. Ha moboM U3 ypoKoB
BO3MOKHO HCIIOJIb30BAaHUE KOMIBIOTEPHBIX YCTHBIX YIPAKHEHUW, NPUMEHEHHE
TpEHakepa YCTHOTO CYeTa, YTO AaKTUBU3UPYET MBICIUTEIbHYIO JEATEIbHOCTD
YUYaIIUXCSl, PA3BUBAET BBIYUCIHUTENBHBIE HABBIKM, TAK KaK MO3BOJISIET OCYLIECTBUTH
WHOW MOAXOJ K U3y4aeMOM TEME.

®opMbI OLIECHKH M KOHTPOJIS 00y4eHHOCTH NpelycMaTpuBaeT CJeayllue
BU/bI:

- camocTosTeNbHbIe U poBepouHsie padoTsl (CP, I1P);
- KOHTpousbHbIE paboThl (KP);
- yCTHBIE OTBETHI Ha ypokax (YO);



- Marematuyeckue AUKTaHThl U TecThl (M1, MT);
- 3auer (3);
- tuarHoctuueckue 3aaanus (/13);
- 3a7aHus padoueit Tetpaau (PT);
- noMaiHss padora ([IP) u nomamiass koHTposasHas padora (JIKP);
- UccienoBartebckas padora (HP);
- mpoekTHas padora (I[IpP);
- TBOpUeckas pabora (pedepar, coobmenue, npezerramnus) (TP).
Buabl KOHTPOJISi: BXOJHOM, TEKYIIUN, TEMAaTHYECKUI, UTOTOBBIM.
AIMUHUCTPATUBHBIN KOHTPOJIb KauyeCTBAa 3HAHWMA OCYIIECTBISIETCS TPUIKIBI:
Ha «Bxoae» B | uerBepTH, mpomexyTtouHbli — B koHue |l werBeptn mnm B |1l
YeTBEPTH M Ha «BBIXOJAE» - B KOHIE Toma B (opMe aIMHUHHCTPATUBHBIX
KOHTPOJIBHBIX padoT (TECTOB).
[IpomexxyTouHasi arTecTanys MPOBOJUTCA B COOTBETCTBUU ¢ YcTtaBom OV B
dhopMe TecTUpOBaHHS.
BHeypouHasi 1esiTeIbHOCTh 10 TMPEAMETY MpeaycMmaTpuBaetrcs B (opmax:
(akyIbTaTUB, AIEKTUBHBINA KypC MO MPEAMETY, y4yacTue B KOHKypcax, OJIMMITUAJIAX,
TBOPYECKHUE TIPOEKTHI, IPEIMETHAS HEJIETISI.

2.2. CTpyKTypa M NOCJIe10BaTeILHOCTh U3y4YeHHsl Pa3/1e/ioB Y4eOHOTo
NpeaMeTa ¢ y4eTOM PeruoHaAbHOMN cneurpuKu.

Cooepocanue  mamemamuyecko2o 00pazosanusi B  OCHOBHOM  IIIKOJIE
dbopmupyeTcss Ha OCHOBE (DYHIAMEHTAJIbHOIO sipa IIKOJBHOIO MaTeMaTHYeCKOIro
oOpa3zoBanus. B mnporpaMmme OHO TMpPEACTAaBIEHO B BUJE COBOKYIHOCTHU
COZlepKaTeNbHBIX ~ Pa3/IeJIOB, KOHKPETH3UPYIOIIUX COOTBETCTBYIOLIME  OJIOKU
(yHIaAMEHTAIBHOIO sJpa MNPUMEHUTEIBHO K OCHOBHOM mmkojne. IIporpamma
peraaMeHTupyeT o0beM Marepuasia, o0s3aTeNbHOrO JJisi M3YYE€HHS B OCHOBHOM
LIKOJIE, & TAK)KE JAeT IPUMEPHOE €T0 paclpeacsieHne Mexay 5S—6 u 7—9 kiaccamu.

CopepxaHre MaTeMaTUYecKoro oOpa3oBaHMsI B OCHOBHOM IIIKOJIE BKIIFOYAET
CIeyIoIlue pasfenbl: apugmemuka, aneebpa, QYHKYuY, BePOAMHOCMb U
cmamucmuka, ceomempus. Hapsiy ¢ 3TUM B HETO BKJIKOYEHBI JBA JOIMOJIHHUTEIbHBIX
paszuena: Jjocuka u MHOJICeCmea, Mamemamuka 6 UCMOPUYEeCKOM pa3eumuu, 4TO
CBS3aHO C peanu3aluei Ieneid OOIEHHTEITICKTYalbHOTO U OOLIEKYJIbTYPHOTO
pa3BuTHs yyamuxcs. CoaepikaHue KaXIOro M3 dTUX pa3liesioB pa3BOpavyMBacTCs B
coJlepKaTeIbHO-METOIMYECKYIO JIMHUIO, MPOHU3BIBAIOIIYI0 BCE OCHOBHBIE pa3Jeibl
coJiep KaHusl MaTEMaTUYECKOro 00pa30BaHMs HA JAHHOM CTYNEHH 00yUYEHUSI.

Conepxxanue paszaena «Apudmerrka» CiayKuT 0a30i Ajig AalibHEHIIEero
M3Y4YEHUsl YYallUMHCS MAaTE€MAaTHKH, CIOCOOCTBYET pa3BUTHUIO HMX JIOTHYECKOTrO
MBIIIJIEHUSI, (POPMUPOBAHUIO YMEHHUS TMOJb30BAThCS AJITOPUTMAMHU, a TaKKe
NPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOJUMBIX B IMOBCEIHEBHOM KHU3HHU.
Pa3BuTre NMOHATHS O YMCIIE B OCHOBHOM IIKOJIE CBSI3aHO C PallMOHAJIBHBIMH U UP-
paloHaJIbHBIMU  YHMCIaMHU, (POPMUPOBAHMEM TEPBUYHBIX TMPEACTABICHUNA O
JNEUCTBUTEIBLHOM YHUCIE. 3aBepUICHUE YHUCIIOBOM JIMHUU (CUCTeMaTu3alusl CBEJACHUN
O JCMCTBUTENBHBIX YUCIAX, O KOMIUIEKCHBIX YUCIIAX), TAK K€, KaK U 00JIee CI0KHbIE
Bonpockl apupmeruku (anroput™ EBKinga, OCHOBHash TeopeMa apUPMETHKH),
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OTHECEHO K CTYIEHHU OOIIEro CpeaHero (IMoTHOr0) 00pa3oBaHusl.

Copepxanue pasnena «Anredpa» HalpaBiIeHO Ha (POPMHUPOBAHUE y YUAIIUXCS
MaTEMaTUYECKOIO armapara JUisl peleHns 3a7a4 U3 Pa3HbIX pa3/esoB MaTEMAaTUKH,
CMEXHBIX IPEIMETOB, OKPYXAIOUIEH peaJbHOCTH. SI3BIK anreOpsl MOJYEPKHUBAET
3HAYECHHE MATEMATHKU KakK S3bIKa JUIsl IOCTPOCHMsSI MAaTeMaTUYECKUX MOJEIeH
IPOLIECCOB U ABJICHUI peasbHOrO MHpa. B 3amaun nzydeHus anreOpbl BXOIAT TaKKe
pa3BUTHE QJITOPUTMHYECKOIO MBIIUIEHUS, HEOOXOJUMOro, B YAaCTHOCTH, JIf
YCBOGHHUS Kypca MH()OPMATHKH, OBIAJICHUS HABBIKAMU JCTyKTUBHBIX PACCYKICHUM.
[IpeoOpa3zoBanre CHUMBOJIBHBIX (OPM BHOCHT CHEHU(PUYCCKUN BKJIAJ B PA3BUTHE
BOOOpaKEHHUSI YYaIUXCsS, MX CIIOCOOHOCTEH K MaTeMaTH4ecKoMy TBopdYecTBy. B
OCHOBHOM IIKOJIE MaTepHall TPYNIHUPYETCS BOKPYI pPAalMOHANBbHBIX BBIPAXKEHUH, a
BOITPOCHI, CBSA3aHHBIE C UPPALIMOHATIBHBIMU BBIPAKEHUSIMH, C TPUTOHOMETPUYECKUMHU
(GyHKUMSIMU U NpeoOpa30BaHUSIMU, BXOIAT B COJAEp)KAHHME Kypca MaTEeMaTUKH Ha
cTapuieil cTyneHu 0Oy4eHHUs B LIKOJIE.

Copnepxanne paznaena «OyHKIMM» HALEICHO HA IOIYYEHUE IIKOJIBHUKAMHU
KOHKPETHBIX 3HaHUN O (yHKUMM KaK BaKHEWIIEH MaTeMaTWU4ecKOoW Mojenu Jis
OMKCaHUs U UCCIEeNOBAaHUS pa3HOOOpa3HbIX MpoleccoB. M3yuenue 3toro marepuaia
CHOCOOCTBYET Pa3BUTHUIO y YYAIIUXCS YMEHMSI HCIIOJIb30BATh DPA3JIMYHBIE S3BIKU
MaTeMaTUKU (CJIOBECHBIM, CHMBOJMYECKUH, Trpauueckuil), BHOCUT BKJIaJ B
(dbopMUpOBaHUE MPEACTABICHUN O POJM MaTEMaTUKU B Pa3BUTHUU LIMBWIM3ALUU U
KYJbTYpBI.

Paznen «BeposTHOCTh W CTaTUCTUKA» — 00S3aTEJIbHBIM KOMIIOHEHT
IIKOJIBHOTO  00pa3OBaHMs, YCWIMBAIOIIMKA €ro MPUKIAJHOE U MPAKTUYECKOE
3HaUYe€HHE. OJTOT Marepuard HeoOXOAuM TMpexAe Bcero misi (OpMHPOBAaHUA Yy
yYamuxcs QyHKIUOHAIIBHOM IPaMOTHOCTH — YMEHHUI BOCIPUHUMATh U KPUTHYECKH
aHaNIU3MpOoBaTh MH(GOPMAIIUIO, MPEACTABICHHYI0 B Pa3au4HbIX (hopMax, MOHUMATH
BEPOSITHOCTHBI ~ XapaKTep MHOTHUX  pEANbHBIX  3aBUCUMOCTEH, IMPOBOAUTH
npocTeiie BeposITHOCTHBIE pacueThl. M3ydeHrne oCHOB KOMOMHATOPUKH TTO3BOJIUT
yyaliuMcsl paccMaTpuBaTh Cllydad, OCYUIECTBIIATh Iepedop M MOJACYET 4Yucia
BAPUAHTOB, B TOM YHUCJIE B IPOCTEHIINX MMPUKIIAIHBIX 3a/1a4ax.

IIpy M3y4eHUM CTAaTHUCTUKUA U BEPOSITHOCTH PACHIMPSIIOTCS MPEACTABICHUS O
COBpPEMEHHOM KapTWHE MHpa M MeToJaX €ero HucciaeaoBanus, GopMupyercs
MOHMMAHHE POJIM CTATUCTUKHM KaK MCTOYHHKA COLMAIbHO 3HAYMMON MHPOpPMAIUH U
3aKJ1a/IbIBAIOTCSI OCHOBBI BEPOSITHOCTHOTO MBIIILJICHUS.

Lens conepxkanusa pasgena «l'eomerpuss» — PpasBUTh Yy ydalluxcs
MPOCTPAHCTBEHHOE  BOOOpaXeHWE M JIOTUYECKOE  MBIIIEHUE  MYTEeM
CUCTEMATUYECKOTO M3y4YEHHUs CBONCTB reOMETpHUYECKUX (UTYp Ha IUIOCKOCTH U B
MPOCTPAHCTBE U MPUMEHEHUSI 3TUX CBOMCTB MPU PEIICHUM 33]a4 BBIUYUCIUTEIBHOTO
Y KOHCTPYKTUBHOTO Xapakrtepa. CylecTBeHHAas pojib IPU 3TOM OTBOJMTCS PAa3BUTHUIO
reoMeTpuyeckod HMHTyuuuu. CoueTaHue HArjasgHOCTH CO CTPOTrOCTBIO SIBJIETCS
HEOTBEMJIEMOM 4YaCThI0 TE€OMETPUYECKHX 3HAHUW. Marepuan, OTHOCAIMHCA K
omokam «KoopauHate» u «BekTopbl», B 3HAUMTENBHON CTENEHH HECET B cede
MEXIIPEIMETHBIE 3HAHUSA, KOTOPBIE HAXOJAT IMPUMEHEHHE KaK B Pa3JIUYHBIX
MaTeMaTUYECKUX JUCLUIUIMHAX, TAK U B CMEKHBIX MPEAMETAX.

OcobenHocThio paznena «Jloruka ©W  MHOXKECTBa» SIBISETCS TO, YTO



MPEJICTABJICHHBI B HEM MAaTE€pHUA MPEUMYIIECTBEHHO M3Y4YaeTCAd W HUCIOJb3YETC
pacrpeneneHHo — B XOAE€ pPacCMOTPEHHs] pa3IMYHBIX BOIPOCOB  Kypca.
CooTBETCTBYIOIIMI MaTepual HalEJEeH Ha MAaTEMAaTHYECKOE Pa3BUTHE YyYalluxcs,
(dbopMHpOBaHUE Y HUX YMEHHS TOYHO, CKATO M SICHO U3JlaraTh MBICJIM B YCTHOM U
NUCbMEHHOMN pEYH.

Paznen «Marematuka B HMCTOPUYECKOM DPa3BUTUW» MpPEAHA3HAYEH IS
(dbopMHUpOBaHUS MPECTABICHUNA O MaTeMAaTUKE KAaK YacTH YEJIOBEYECKOM KYJIbTYpHI,
JUISL OOIIETrO pa3BUTHS MIKOJIBHUKOB, JJIsI CO3AaHUSI KYJIbTYPHO-UCTOPUUECKOU CPEIbl
oOyuenus. Ha Hero He BbIAeNseTCA CHEIUAIBHBIX YPOKOB, YCBOCHUE €ro HeE
KOHTPOJIMPYETCSI, HO COJIEPKAHUE ITOTO paslesna OPraHWUYHO IPUCYTCTBYET B
y4eOHOM MpOolecCe KaK CBOEro poja TyMaHUTApHbIM (OH TpPU PACCMOTPEHUU
po0JieMaTUKX OCHOBHOTO COJICPYKAHUSI MAaTEMATUYECKOT0 00pa30BaHMUs.

B ocHoBe conepikaHusi 0OydeHUs] MaTEMATUKE JICKUT OBJIAJICHUE YUaIUMUCS
CICAYIOIIMMUA  BUJAMH  KOMIICTCHUMW: HNpPeAMEeTHOH, KOMMYHHMKATHBHOM,
OPraHM3alMOHHON U OO0WIEeKYJbTYPHOH. B COOTBETCTBMM € 3THUMH BHIAMHU
KOMIICTEHIIMM HAaMU BBIJEIICHBl TJIABHBIE COJIEPKATEIBHO-LEIIEBbIC HaIPaBJICHUS
(JIuHUM) pa3BUTHSl yUaAIIUXCA CPEACTBAMU IIpenaMera «MaTeMaTukay.

IIpeanmerHass komnereHuus. [lox nmpeaMeTHOW KOMIETEHIMEW MOHUMAETCS
OCBEIOMJIEHHOCTh  IIKOJBHUKOB O  CUCTEME OCHOBHBIX  MaTeMaTHUYECKHUX
MPEACTABICHUM W OBJIAJICHUE HMHU HEOOXOJUMBIMU TPEIMETHBIMU YMEHUSIMH.
DopMUPYIOTCSL CIEAYIONIME O0pa3yrolue 3Ty KOMIETEHIMIO MPEACTaBICHUS: O
MAaTEMATUYECKOM SI3BIKE KaK CpPEIACTBE BBIPAXKCHUS MATEMATHYECKUX 3aKOHOB,
3aKOHOMEPHOCTEH U T.J.; 0 MATEMATUUYECKOM MOJEIMPOBAHUM KaK OJTHOM U3 Ba’KHBIX
METOJI0B mo3HaHust Mupa. DopMmupyrorcs creaymoume oOpasyrlue 3Ty
KOMIIETEHIIUI0 YMEHUS: CO3/]aBaTh MPOCTEUIIINEe MaTeEMaTUUEeCKUe MOJIEIH, paboTaTh
C HHUMHM U UHTEPNPETUPOBATH TOJYYEHHBIE pe3yJbTaThl; MpUOOpeTaTh U
CUCTEMATU3UPOBATh 3HAHUS O CIOCO0AX PEIICHUS MAaTEMAaTHYECKUX 3aj]lay, a TaKKe
MIPUMEHATH 3TU 3HAHMS U YMEHUS JUIS PELICHUS MHOTHX )KM3HEHHBIX 3a/1a4.

KommyHukaTuBHass komnereHuus. [lon KOMMyHUKaTUBHOW KOMIIETEHUMEN
MOHUMAETCs CHOPMHUPOBAHHOCTh YMEHHS SICHO M YETKO U3JaraTh CBOHM MBICIH,
CTPOUTHh APIryMEHTHPOBAHHBIE PACCYXICHUS, BECTH IHAJIOT, BOCIPUHHUMAs TOUYKY
3peHust cobecemHMKa W B TO JK€ BpeMs TojBepras €€ KPUTHUYECKOMY aHaju3y,
oTcTauBaTh (MpU HEOOXOJUMOCTH) CBOIO TOUYKY 3pPCHHSI, BBICTPAUBAS CHCTEMY
aprymeHTanuu. @opMupyrorcs o0pasyromue 3Ty KOMIETEHIUI0 YMEHHS, a TakXKe
YMEHHMS U3BJIEKaTh WH(OOPMAIIMIO U3 PA3HOTO POJia HCTOYHUKOB, IMTPE0Opa30oBbIBas €€
MpU HEOOXOUMOCTH B ApyTrUe POpMbI (TEKCThI, TAOIUIIBI, CXEMBI U T.1I.).

OpranmzaumonHasi komnereHuusi. [1o opraHM3alMOHHON KOMIIETECHIIMEN
MMOHUMAETCSl CHOPMUPOBAHHOCTh YMEHHUSI CAMOCTOSITEIbHO HAXOUTh U MPHUCBAUBATh
HEOOXOIUMbIE yYalllUMCsl HOBble 3HaHUs. DOPMUPYIOTCS CIIEAYIONIME 00pa3yrolue
ATy KOMIIETEHIIMIO YMEHHS: CaMOCTOSTEIBHO CTaBUTh Y4eOHyIO 3amady (I1efb),
pa3OuBaTh €€ Ha COCTaBHBIC YACTH, HA KOTOPBIX OYJIET OCHOBBIBATHCS MPOIECC €&
pEIIeHNS, aHATM3UPOBATh PE3yJIbTAT JCUCTBUS, BBISBISITH JOMYIIEHHBIE OMIMOKU W
HETOYHOCTH, WCIPABIATh MX WM TPEACTABIATH TOJYYCHHBIA pe3yiabTaT B (Gopme,
JIETKO JOCTYIHOW JUUISl BOCIIPUATHS APYTUX JIFOJEH.



OO0mexkyJbTypHass koMmnereHuMs. [lox oOmEKyIbTypHON KOMIIETEHIUEH
[OHMMAETCSl OCBEIOMJICHHOCTh IIKOJIBHUKOB O MAaTe€MaTUKe KaK JJIEMEHTE
00111eu€eI0BEYECKOM KYJIBTYphI, €€ MECTE B CUCTEME APYTUX HAYK, a TaKXkKe €€ Poiu B
Pa3BUTHM NPEICTABICHNI YEJI0BEYECTBA O LIEJIOCTHON KapTUHE Mupa. PopMUPYIOTCS
ClIeyolre 00pa3yrolue 3Ty KOMIETEHLNIO NPEACTaBlIeHUs: 00 YpOBHE pa3BUTHUSA
MaTEMaTUKM Ha pas3HbIX MCTOPUYECKUX JTamax; O BBICOKOM IPaKTHUYECKON
3HAYMMOCTHM MAaTEMaTUKHA C TOYKH 3PEHHsI CO3JaHUs M Pa3BUTHS MaTepUalIbHOU
KYJbTYpbl YE€JOBEYECTBA, & TAKXKE O BAXHOM POJIM MATEMAaTUKH C TOYKH 3PEHUS
GOpMUPOBAaHMM TaKUX BAXKHEHIIMX 4YeEpT JUYHOCTH, KaK HE3aBUCUMOCTb U
KPUTUYHOCTH MBIIUICHHUS], BOJISI U HACTOMYMBOCTD B TOCTHKEHHUH LIEJH U JIP.

3. Onucanne mecta y4yedHOro mpeaMmera (Kypca) B y4eOHOM IIaHe
00pa30BaTeJIbHOM OPraHU3aAlUM.

Ha n3ydyeHune maTeMaTHKy B OCHOBHOM IIIKOJIE OTBOJUTCS 6 yueOHBIX 4acoB B
He/AeJII0 B TEUEHUE KaKJI0ro rojga ooydenus, Bcero 1044 ypokoB (5 yacoB corjiacHo
®enepanbHomMy baszncHomy ydueOHOMY (0Opa3zoBaTenbHOMY) IUIaHy M 1 yac 3a cyer
PETHOHAJIBHOTO KOMIIOHEHTAa M KOMIIOHEHTa 00pa30BaTeNIbHOTO  YUPEKICHHUS
(BapuatuBHOI yacTu ba3zucHoro minaHa)).

B 5—6 kmaccax wusyuaercs mnpeamer «Martemaruka» (MHTETpUpPOBaHHBIN
npeaMer), B 7—9 kmaccax mNapajuleNbHO H3YYaroTCsl TNpEeAMEThl «Anredpa» u
«I"eomeTpus».

[Ipeamer «MatemaTuka» B 5—6 Kkjaccax BKJIIOYAaeT apu(METUYECKHI
Marepuai, 3JEMEHThl alreOpbl U T€OMETPUU, a TAKXKE DJIEMEHTHl BEPOSITHOCTHO-
CTaTUCTUYECKOMN JIMHUM.

[Ipeamer «AnreOpa» BKIIOYAET HEKOTOPbIE BOMPOCH  apU(METHKH,
pa3BUBAIOIME YHUCJIOBYIO JIMHUIO 5—06 KJIaccoB, COOCTBEHHO anreOpanyueckuit
MaTepuai, d3JEMEHTapHble (QYHKIMHM, a TakKe OJJIEMEHThl BEPOSTHOCTHO-
CTaTUCTUYECKOM JIMHUM.

B pamkax yueOGHoro mnpeamera «l'eomeTpusi» H3y4yaroTCs EBKJIMIOBA
reOMETpPHUSI, IEMEHThI BEKTOPHOU aire0pbl, reoMeTprUUecKre npeoOpa3zoBaHHusl.

B cwily HOBU3HBI I IIKOJBI BEPOSTHOCTHO-CTaTUCTUYECKOIO Marepuaia
M3Y4YEHUE COOTBETCTBYIOIIETO MaTepHaia OTHECEHO U K 5—6, 1 K 7—9 kitaccam.

4. JIn4HOCTHBIE, MeTampeaMeTHbIe M IpeAMeTHbIe Ppe3yJabTaThbl
O0CBOCHHMS KOHKPETHOI0 y4e0OHOI0 NmpeaMera.

N3yuyenne mMaTeMaTHUKH B OCHOBHOM IIKOJIE Aa€T BO3MOXHOCTh 00yYaromumcs
NOCTUYb CIEAYIOIINX PE3YJIbTATOB PA3BUTHSL:

JInuHocTHBIE 00pa3oBaTe/ibHbIE Pe3yJIbTAThl OCBOCHHS Y4e0HOI0
npeamera:
B pamkax KOTHUTHBHOTO0 KOMIIOHEHTa Oy1yT CpOPMUPOBAHBI:

JIK 7 * OCHOBBI COLIMATBHO-KPUTHUECKOTO MBILIUICHUS, OPUEHTALIUS B OCOOCHHOCTSIX
COIIMAJIbHBIX OTHOLICHUN 1 B3aUMO/ICHCTBUIA,



B paMkax 1IeHHOCTHOTO M JMOLMOHAJBLHOIO KOMIIOHEHTOB OyIyT
c(hOpMHUPOBAHBI:
JILID S * yBaxkeHHE K TUYHOCTHU U €€ JOCTOMHCTBY, J00pOXKeIaTeIbHOEe OTHOILIIEHUE K
OKPYXAIOIIUM, HETePNUMOCTh K JIOOBIM BHJaM HAcWiIMs W TOTOBHOCTH
IPOTUBOCTOSITh UM;
JIIID 7 e mnorpeOHOCT B CaMOBBIPXEHHUUM M CaMOpealid3allid, COIUaIbLHOM
NPU3HAHUU;
JIIID 8 e mo3uthBHAas MOpaJibHAas CaMOOLIEHKAa U MOpPaJIbHbIE YYBCTBA — YYBCTBO
TOPJIOCTH TIPU CIIETOBAHUU MOPAJIbHBIM HOPMaM, NEPEKUBAHKUE CTHIIA U BUHBI IIPU
VX HAPYLICHUMU.

B pamkax gesiTeIbHOCTHOrO (IOBEIEHYECKOr0) KOMIIOHEHTa OyayT
c(OpMHPOBAHBI:
JIJI 2 * TOTOBHOCTH ¥ CIIOCOOHOCTH K BBIMOJHEHUIO HOPM U TPeOOBAaHUN IIKOJIBHOM
KU3HHU, TIPaB U 00A3aHHOCTEHN YUCHUKA;
JIJI 3 * yMeHHE BECTH IHAJIOI Ha OCHOBE PAaBHOMNPABHBIX OTHOIIEHUN M B3aWMHOTO
YBaKCHUS U IPUHSITHS; YMEHUE KOHCTPYKTHUBHO pa3peniaTh KOH(MIUKTHI;
JIZI 6 *yMeHHE CTPOUTh KU3HEHHBIE IUIAHbI C YYETOM KOHKPETHBIX COLHUAIBHO-
HCTOPUYECKHUX YCIIOBUM;
JIJI 7 * ycTOWYMBBINA MTO3HABATEIbHBI HHTEPEC M CTAHOBJICHUE CMBICIO00Pa3yIOIICH
(yHKIIMM TO3HABATEIIBHOTO MOTHBA.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBUS

BrinyckHUK Hay4uuTCS:
P 1 e« uenenonaranuto, BKJIOYas IIOCTAHOBKY HOBBIX IeJied, MpeoOpa3oBaHUe
IIPAKTUYECKOM 3a/1a4U B IO3HABATEIBHYIO;
P 2 « camOCTOATENBHO aHAIM3UPOBATH YCIOBUS JTOCTHKEHHUS 1IEIU HA OCHOBE y4d€Ta
BBIJICJICHHBIX YYUTEIEM OPUEHTUPOB JEHCTBUS B HOBOM Yy4eOHOM MaTepHaie;
P 3 « nnanupoBaTh MyTH JOCTUKEHUS LIEIICH;
P 4 « ycranaBnuBaTh 11€JIE€BBIEC TPUOPUTETHI,
P 5 ¢ yMeTh CaMOCTOSATENIEHO KOHTPOIUPOBATH CBOE BPEMS U YIIPABIATH UM;
P 7 e oCylIeCTBIATh KOHCTATUPYIOIIMK W NPEABOCXUINAIOIINN KOHTPOJIb IO
pe3ynbTaTy W 1O CHOocoOy JEWCTBUS, AaKTyaJbHBIH KOHTPOJb Ha YPOBHE
MPOU3BOJILHOTO BHUMAHMUS;
P 8 » anekBaTHO CaMOCTOSITENILHO OIIEHUBATh MPABUJIBHOCTh BBIMOJHEHUS ACHCTBUS U
BHOCUTH HEOOXOJIMMbIE KOPPEKTUBBI B UCIIOJIHEHUE KaK B KOHIIE ACHCTBUS, TaK U 1O
XOJZly €ro peajm3aluu;

KoMMyHUKaTHBHBIC YHHMBEpPCaAJIbHbIC Y4eOHbIE J1eHCTBUS

BrinyckHuK HayuuTCs:
K 1 e yuursiBaTh pa3Hble MHEHUS M CTPEMUTHCA K KOOPAWHAIMU Pa3JIUYHBIX
NO3ULIMI B COTPYJHUYECTBE;
K 2 +« opmynupoBaTe COOCTBEHHOE MHEHHE W TO3ULHIO, APTYMEHTHUPOBATH U
KOOPJMHHUPOBATh €€ C MO3UIMSAMH MapTHEPOB B COTPYJHUYECTBE MPU BBHIPAOOTKE
OOIIIero perieHrs B COBMECTHOM JAEATEIbHOCTH;
K 5 -e+3agaBatb BoOmpoChl, HEOOXOAWMBbIE Ui OpraHU3allMd COOCTBEHHOMU
NEATEIBHOCTA U COTPYTHUYECTBA C MAPTHEPOM;
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K 6 eocyuecTBiasTh B3aMMHBIA KOHTPOJIb M OKa3blBaTb B COTPYAHUYECTBE
HEOOXOMMYIO B3aUMOIIOMOIIIb;
K 9 e« opranu3oBbiBaTh M IUIAHUPOBATH y4E€OHOE COTPYIHUYECTBO C YUUTEIEM H
CBEPCTHUKAMM,  ONpEAENATh eI W (QYHKIMH  yYaCTHUKOB,  CIIOCOOBI
B3aUMOJENCTBHUS; IJITAHUPOBATH OOIIME CIIOCOOBI PadOTHI;
K 10 * ocymecTBiasATe KOHTPOJIb, KOPPEKIMIO, OLICHKY ACHCTBUM IMapTHEPA, YMETh
yOeXK/1aTh;
K 11 ¢paGotarp B rpymnme — ycTaHaBIMBaTh pabouue OTHOIIECHUSA, d(PPEeKTHBHO
COTPYIHHMYATh U CIOCOOCTBOBATH MPOAYKTHBHOM KOOIEpAlMy; UHTEIPUPOBATHCS B
IPYIILy CBEPCTHUKOB U CTPOUTH NMPOAYKTUBHOE B3aUMOJECHCTBUE CO CBEPCTHUKAMU U
B3POCIIBIMHY;
K 12 « ocHOBaM KOMMYHUKAaTHUBHOU pediekchy;
K 13 e« wucnonb3oBaTh aJ€KBATHBIE S3BIKOBBIE CPEICTBA JUJISI OTOOPaKEHHSI CBOMX
YyBCTB, MBICJIEIl, MOTUBOB U NOTPEOHOCTEH;
K 14 «oroOpaxars B peuu (omucaHue, OOBSICHEHHE) COJEP’KaHUE COBEPIIAEMBIX
NeHcTBUM Kak B ¢GopMe TPOMKOW COLMAIM3UPOBAHHOW pedyu, Tak U B (dopme
BHYTPEHHEU peuH.

BrIyCKHUK NIOJIyYUT BO3MOKHOCTh HAYUYHUTHCS:
K 15 ¢ yuutsiBaTh U KOOpAMHUPOBATH OTIMYHBIE OT COOCTBEHHOM MO3ULMU JIPYTHX
JIOJIEN B COTPYAHUYECTBE;
K 16 ¢ yuutbiBaTh pa3Hble MHEHUSI U HHTEPECHl U OOOCHOBBIBATH COOCTBEHHYIO
MTO3UIIHIO;
K 17 « noHuMaTh OTHOCUTENBLHOCTh MHEHUH U TIOJIXOJIOB K PEIICHUIO TPOOIEMBI;
K 19 « 6patp Ha ce0si MHULIMATUBY B OPraHU3ALMA COBMECTHOTO JEUCTBUS (JI€JI0BOE
JUJEPCTBO);
K 20 * oka3piBaTh NOJIECPKKY U COOCUCTBUE TEM, OT KOT'O 3aBUCHUT JOCTHUKECHUE LIEJIN
B COBMECTHOMU JESATECIbHOCTH;
K 21 e« ocymiecTBiasiTh KOMMYHUKAaTUBHYIO PEQIIEKCHIO KaK OCO3HAHHWE OCHOBAHHM
COOCTBEHHBIX JICUCTBHUI U IEUCTBHI MapTHEPA;
K 22 « B npouecce KOMMYyHUKallUA AOCTaTOYHO TOYHO, MOCJIEAOBATENBHO U ITOJIHO
nepenaBaTh MNapTHEPY HEOOXOAUMYIO MH(OPMALIUIO KAaK OPUEHTUD JJISl TOCTPOCHUS
JICHCTBUS,
K 23 e« BcTynate B quanor, a Takke y4yaCTBOBAaThb B KOJUIEKTMBHOM OOCYKICHHUH
npo0JeM, y4acTBOBaTh B JAMCKYCCUM U apryMEHTHUPOBATh CBOIO MO3UIIMIO, BIAJIETh
MOHOJIOTMUECKOW U JMajoruyeckod ¢opmMamMu pedyd B COOTBETCTBUHU C
rpaMMaTHYECKUMH U CHHTAKCHYECKUMH HOPMAMH POJHOTO SA3bIKA;
K 24 « cnenoBath MOpaibHO-3TUYECKUM U MCUXOJIOTMYECKUM MPUHIUIIAM OOILECHUS
U COTPYJHMYECTBA HA OCHOBE YBAXKUTEIBHOTO OTHOIIEHUS K MapTHEPaM, BHUMaHUs K
JUYHOCTH JIPYyTrOro, aJeKBAaTHOTO MEKIMYHOCTHOIO BOCHPHUATHS, T'OTOBHOCTH
aJIEKBaTHO pearupoBaTh HA HYXKIBl JPYTHX, B YACTHOCTH OKa3bIBaThb IIOMOIIb U
ASMOLIMOHAIBHYIO TOJJCPKKY MapTHEPAM B MPOLECCE TOCTHKEHHUS OOIIed uenu
COBMECTHOM CATEIIbHOCTH,
K 25 < ycrpauBath 3¢ exTrBHBIE TPYNIIOBBIE 00CYX)ACHUS U 0OecredynBaTh 0OMEH
3HAaHUAMU MEXAY WICHaMU TpPYNObl JUisi OpUHATUS 3((EKTHUBHBIX COBMECTHBIX
pELICHN;
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K 26 <B coBmecTHON neATE€IbHOCTH UYETKO (HOPMYIHUpPOBATh LETU TPYIIB U
MO3BOJIATH €€ YYaCTHUKAM MPOSBISITH COOCTBEHHYIO SHEPTUIO JUISl JOCTUXKEHUS ITHX
LeJen.
MertanpeaMeTHbie 00pa3oBaTe/ibHbIE Pe3yJIbTATHI OCBOCHHUSI YUeOHOT 0
npeamera (Kypca):

BBINTyCKHUK HAy4UTCA:
IT 1 » ocHOBaM peann3au MPOEKTHO-UCCIIEIOBATEIBCKON IESITENbHOCTH;
I1 2 * npoBOAUTH HAOMIOAEHUE U SKCIEPUMEHT MO PYKOBOJACTBOM YUUTES;
IT 3 e ocymecTBIsSITh pPACIIMPEHHBIA TMOUCK HWH(POPMAIMA C HCIIOIh30BAHUEM
pecypcoB 6ubimnorek u utepHera;
I14 ¢ co3naBarh 1 MpeoOpPa3OBbIBATH MOJEIH U CXEMBI JIJISl PELLICHUS 3a/1a4;
IT 5 < ocymecTBnsATh BbIOOp Haubosee 3(PPEKTUBHBIX CIOCOOOB pEIICHMS 3a/lad B
3aBUCUMOCTH OT KOHKPETHBIX YCIIOBHIA;
I1 6 * naBaTh onpeneneHue MOHATUAM;
I1 7 * ycTaHaBIMBAaTh IPUUMHHO-CIIEACTBEHHBIE CBSI3H;
II 8 *oCymEecTBIATh JIOTHYECKYIO ONEPAalHI0 YCTAHOBIEHUS POJAOBHJIOBBIX
OTHOLIEHUH, OTPAHUYEHHE MTOHATUS;
IT 9 ¢ 00600maTe NOHATUS — OCYIIECTBIAThH JIOTUUECKYIO OINEpalHio Mepexoja oT
BUJIOBBIX MPU3HAKOB K POJIOBOMY MOHSTHIO, OT MOHATHUS C MEHBIIUM OOBEMOM K
MTOHSTHIO C OOJIBIITUM 00BEMOM;
IT 10  ocyliecTBIATh CpaBHEHHUE, CEPUALMIO U KIACCU(PHUKALMIO, CAMOCTOSATEIBHO
BBIOMPAsi OCHOBAHUS U KPUTEPUU JJIs1 YKA3aHHBIX JIOTHYECKUX OIepanui;
IT 11 » cTpouTh KiIacCUPUKALKIO HA OCHOBE AMXOTOMHYECKOTO JieJieHus1 (Ha OCHOBE
OTpHULIAHUS );
IT 12 « cTpouTh JIOTHYECKOE PACCYKAEHUE, BKIKOYAIOIIEE YCTAHOBIECHUE TPUYNHHO-
CIICJICTBEHHBIX CBSI3CH;
IT 13 * OOBSICHATH SABJIEHUS, MPOILECCHI, CBSI3U U OTHOILIEHUS, BBISIBISIEMBIE B XOJ€
WCCJIEIOBAHNS;
II 15 e cTpykTypupOBaTh TEKCTbI, BKJIIOYAas YMEHHUE BBIACIATh TIJIABHOE H
BTOPOCTEIIEHHOE, TJaBHYIO HJIECK0 TEKCTa, BBICTPAUBATH IOCJIEI0BATEIBLHOCTD
OIHUCHIBAEMBIX COOBITUH;
IT 16 *paborath ¢ meraopamMu — TOHHUMATh MEPEHOCHBINM CMBICT BBIPAXKCHUH,
MOHUMATh U YHOTPEOISATh 00OPOTHI PEUH, MOCTPOCHHBIE Ha CKPBITOM YIOA00JICHHH,
00pa3HOM COJIM>KEHUU CJIOB.

BbINyCKHHUK NOJTYYUT BO3MOKHOCTh HAYUUTHCS:
IT 18  ctaBUTH poOIEMY, APryMEHTUPOBATH €€ aKTyalbHOCTb;
IT 19 * camocTosATENHEHO MPOBOIUTH UCCIEAOBAHNE HA OCHOBE MPUMEHEHHUS METO/I0B
HaOIIOACHUS U DKCIIEPUMEHTA;
IT 20 * BBIABUTATH THIOTE3Bl O CBA3SIX W 3aKOHOMEPHOCTSX COOBITHM, MPOIIECCOB,
0O0BEKTOB;
IT 21 * opranu3oBbIBaTh UCCIEIOBAHKE C LIEJIbIO TPOBEPKU TUIOTE3;
I1 22 « nenatb ymMo3akiatoueHus (MHIYKTUBHOE U [0 aHAJIOTHWH) U BBIBOJBI HA OCHOBE
aprymMeHTaluu.
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®opmupoBanue HKT-komnerenTHocTn  oOyyawmmxcsi.  Co3zpanme
rpagpuyeckux 00beKTOB

BrinyckHUK HAayduTCs:
UKT 25 <co3maBarh pa3ivyuHble T'€OMETPUYECKUE OOBEKTHI C HCIOIb30BAHUEM
BO3MOKHOCTEN CHENUAIbHBIX KOMITBIOTEPHBIX HHCTPYMEHTOB;
UKT 26 e«co3gaBaTh JuarpaMMmbl pa3iu4HbBIX BUJOB  (QJITOpUTMHYECKHE,
KOHIIETITyaJIbHbIE, KJIACCHU(UKAIIMOHHBIE, OpraHU3allMOHHbIC, POJCTBA W JZp.) B
COOTBETCTBUM C PEIIAEMBIMH 33/1a4aMH;

KoMMyHuKanus ¥ couMaabHoe B3aUMOAEHCTBHE
BrimyckHUK HAydHTCS:
HUKT 43 e BpiCTynate C ayJuOBHIECOIIOANCP/KKOM, BKIIOYAs BBICTYIUICHHE IIE€pen
JTVMCTAaHIMOHHOMN ayJAUTOPUEH;
HUKT 44 « yyactBoBaTh B 0OCYXIeHHH (ayauoBUACOPOPYM, TEKCTOBBIA (HOpyM) c
HCIIOJIb30BaHUEM BO3MOXHOCTer VHTEepHeTa;

BBIyCKHUK NIOJIyYUT BO3MOKHOCTh HAYUHUTHCS:
HUKT 51 e« B3auMoaeicTBOBaTh C MapTHEPAMH C HCMHOJb30BAHUEM BO3MOKHOCTEU
HuTepHeTra (MrpoBO€ U T€aTpajJIbHOE B3aUMOJICHCTBHE).

AHanu3 uHpopManMH, MarTeMaTHdeckass o00padoTka [JdaHHBIX B
HCCIEe10BAHUU

BrInyckHUK HAy4HTCS:
UKT 60 * ctpouTh MaTeMaTUYECKHUE MOJICIIH;

BpINyCKHUK NOJIYYUT BO3MOKHOCTh HAYUYHUTHCS:
HUKT 63 ¢ aHamm3upoBaTh pPE3YyIbTAaThl CBOEH JEATEIBHOCTH M 3aTPAauyMBAEMBIX
peCypcoB.

MogaenupoBaHue, IPOCKTHUPOBAHUE U YIIPABJICHUE

BrinmyckHUK HAyduTCS:
UKT 67 * npoekTUpOBaTh U OPTraHU30BbIBATH CBOI0 MHAWBUIYAIbHYIO U TPYIIIOBYIO
NEATENBbHOCTh, OPTaHU30BbIBATH CBOE Bpems ¢ nucnonb3oBannem UKT.

OcHOBBI Y4eOHO-HCCJIEI0BATEIBCKOM M MPOEKTHOM 1eATeJIbHOCTH
BrinyckHuK Hay4uuTCS:
YUIT 2 e« BbIOMpaTh M HCIOIB30BATh METOJIbI, PEJICBAHTHBIE paccMAaTpUBAEMON
npo0ieme;
YUIT 3 «pacno3HaBaTh U CTaBUTh BOMPOCHI, OTBETHI HAa KOTOPHIE MOTYT OBITH
MOJIy4eHBI MYyTEM HAYYHOTO HCCJCAOBAHMS, OTOMPATh aJIEKBATHBIE METOIbI
UCCIeI0Banusl, OPMYIUPOBATH BHITEKAIOIINE U3 HCCIICIOBAHUS BHIBO/IHI,
YUII 4 » ucnonb3oBaTh TaKME MAaTEMATHUYECKUE METOIBI M MIPUEMBI, KaK aOCTpaKIIus
Y HJeaNU3aiys, T0Ka3aTeabCTBO, JHOKA3aTeIbCTBO OT MPOTUBHOTO, TOKA3aTEIbCTBO
10 AaHaJOTHH, OIPOBEPKEHUE, KOHTPIPUMEP, HHAYKTUBHBICE M JCIYKTUBHBIC
paccyX’IeHus, IOCTPOEHUE U UCIIOJHEHNE allTOPUTMA;
YHUII 5 e wucnonp30oBaTb TakUe€ €CTECTBEHHO-HAYYHBIE METOAbl M NPUEMBI, Kak
HAOJIIOICHHE, TOCTaHOBKa MPOOJEMBbl, BBIJBIKEHHE «XOpPOIIEH TUIOTE3bI»,
DKCIEPUMEHT, MOJECIMPOBAHUE, HCHOJb30BAHHE MATEMATHYECKUX  MOJEJEH,
TEOPETUYECKOE 000CHOBaHUE, YCTaHOBJICHUE IPaHUIL IIPUMEHUMOCTH
MOJICII/TEOPHH;
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VYUII 8 * otnuyath PaxkThl OT CYyKI€HUH, MHEHHI U OIICHOK, KPUTUYECKH OTHOCUTHCS
K CY>KJICHHUSIM, MHEHUSM, OLICHKaM, PEKOHCTPYUPOBATh HX OCHOBAHMS;
YUII 9 «Buaerp U KOMMEHTHUPOBATH CBSI3b HAYyYHOI'O 3HAHHUA W IICHHOCTHBIX
YCTAHOBOK, MOPAJIBHBIX CYXJICHHW @PU IIOJIYYEHUH, pPACIPOCTPAHEHUU W
IPUMEHEHUU HAyYHOTO 3HAHMSL.
BBIITyCKHHK IIOJy4UT BO3MOYKHOCTh HAyUUTHCS:
YUII 11 * ucnonb30Bath AOTAJAKY, 03apEHUE, UHTYULIUIO;
YUII 12 * ucnions30BaTh TaKKMe MAaTEMATHUUECKHE METOABI M MPUEMBI, KaK mepedop
JIOTUYECKUX BO3MOKHOCTEN, MATEMAaTHUECKOE MOJICIIMPOBAHMUE;
YUII 13 < ucnonb3oBaTh TaKU€ €CTECTBEHHO-HAYYHBIE METOJbI M IPUEMBI, Kak
a0bCTparupoBaHWe OT MPUBXOIAIIUX (HAKTOPOB, MPOBEPKA HA COBMECTUMOCThH C
JIPYTUMU U3BECTHBIMU (PaKTaMu;
YUII 14 » ucrions30BaTh HEKOTOPBIE METOIBI NOJIYUYEHNS 3HAHUM, XapaKTEPHbIC IS
COLMAIBHBIX M MCTOPUYECKUX HAYK: AHKETUPOBAHHME, MOJECIUPOBAHUE, ITOUCK
HUCTOPUYECKHX 00pas3IioB;
YUII 17 < oco3HaBaTh CBOI OTBETCTBEHHOCTh 3a JOCTOBEPHOCTH IOJYYEHHBIX
3HaHUU, 32 KAY€CTBO BBIIIOJIHEHHOIO POEKTA.
CTpaTerum cMbICJIOBOTO YTEHHUSI M Pa00Ta C TEKCTOM.
Pabora ¢ TekcToM: mouck MHGpOPMaNuM ¥ NIOHUMAHHUE IPOYUTAHHOTO
BBINTyCKHHUK Hay4UTCA:
CY 1 » opueHTHpPOBATHCS B COAEP)KAHUU TEKCTA U TIOHUMATh €0 UETOCTHBIN CMBICII:
— OMpEAEINTh IJIaBHYIO TEMY, OOIIYIO LI€Jb WM Ha3HaYEHUE TEKCTa;
— BBIOMpATh U3 TEKCTa WM MPUAYMATh 3ar0J0BOK, COOTBETCTBYIOLIUN COAEPKAHUIO
1 00ILEMY CMBICITY TEKCTa;
— (opMyIHpPOBATH TE3UC, BHIpAXKAIOUIUI OOLINI CMBICIT TEKCTA;

— MPEABOCXUINATh COACpKAHUE MPEIMETHOTO IJlaHa TEKCTa MO 3arojiOBKy U C
OTIOPOM HA MPEABITYIIHHA OIIBIT,

— OOBSACHATH MOPSIIOK YACTEH/MHCTPYKITUH, COIEPIKAIIUXCS B TEKCTE;

— COIOCTAaBJISATh  OCHOBHBIE  TEKCTOBBIE W  BHETEKCTOBBIE  KOMITOHCHTHI:
OoOHapyXUBaTh COOTBETCTBHE MEXKIy YACThIO TEKCTa M €ro oomed wujeew,
chOpMYTUPOBAHHOW BOTIPOCOM, OOBSICHATh Ha3HAYCHHE KapThl, PUCYHKA, MOSCHSATH
yacTy rpadyKa Wid TaOJIHUIBI U T. 1.;

CU 2 e+ naxoauTh B TEKCTe TpeOyeMyro mHpopManmio (mpoderath TEKCT Tria3aMu,
OTpEeNEeNsTh €ro OCHOBHBIE DJJEMEHTBI, COMOCTABIATH (HOPMBI  BBIPAKEHUS
uH(OpMaIMu B 3ampoce W B CaMOM TEKCTE, yCTaHABJIMBAThH, SBISIIOTCA JIM OHH
TOXIE€CTBEHHBIMH WJII CHUHOHUMHYECKUMH, HAXOJIUTh HEOOXOAUMYIO EIUHUILY
uH(}OpMAIUHU B TEKCTE);

CHU 3 -epemarb yuyeOHO-MO3HABATEIbHbIE U Y4EOHO-TIPAKTUYECKHUE 3aJ]lauM,
TpeOyIoIIKe MOTHOrO U KPUTHYECKOTO IIOHUMAaHUSI TEKCTa:

— OIpeAeNITh HA3HAYEHHUE Pa3HbIX BUJOB TEKCTOB;

— CTaBUTH Neper coO0M LeNb YTEHUS], HAapaBJisisi BHUMAHUE Ha MOJIE3HYIO B JAHHBIM
MOMEHT UH(POPMAILIHIO;

— pa3inyaTh TEMbI U MOATEMBI CIIEHUATBHOTO TEKCTA;

— BBIJICTISITH HE TOJBKO TJIABHYIO, HO U U30BITOUYHYIO HH(OPMAITHIO;
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— IIPOTHO3HUPOBATH ITOCJICIOBATCIbHOCTD U3JIOKCHU I/Iﬂeﬁ TCKCTA,

— COMNOCTAaBIATh pa3Hble TOYKH 3pPEHUS M pa3Hble UCTOYHUKUA HHPOpPMAIUH IO
3aJIJaHHOM TEME;
— BBITIOJIHATH CMBICTIOBOE CBEPTHIBAHUE BBIJICICHHBIX (DaKTOB M MBICIICI;
— (opmupoBaTF HAa OCHOBE TEKCTa CHCTEMY apryMEeHTOB (IOBOAOB) JUIS
000CHOBaHUS ONPEEIEHHON MO3UIINH;
— NOHUMATh TYIIEBHOE COCTOSIHUE MEPCOHAKEN TEKCTa, CONEPEKUBATH M.
Pabora ¢ TekcToM: mpeodpa3oBaHue U MHTEPHpeTANUs HHPOPMALUHA
BrinyckHUK HAay4uTCs:
CY 5 e« cTpyKTypUpOBaTh TEKCT, UCIOJIb3Ysl HYMEPALMIO CTPAHUL, CIIMCKH, CCHUIKH,
OTJIaBJICHUE; TPOBOJUTH IPOBEPKY IPABOIUCAHUS; UCIIOJIb30BAaTh B TEKCTE TAOIUIIBL,
M300paKeHHUS;
CU 6 e npeoOpa3oBbIBaTh TEKCT, MCHOJB3YsS HOBBIE (OPMBI MPEICTABICHUS
uHpopmanuu: Gopmyisl, Tpaduky, AHarpamMMmbl, TaOIMIbBl (B TOM 4YHUCIHE
JUHAMUYECKHE, SJIEKTPOHHBIC, B YACTHOCTU B MPAKTUYECKUX 3a/1ayax), MePEeXOIUTh
OT OAHOTO MPEJCTABIEHUS JaHHBIX K JPYTOMY;
CY 7 « uHTEPIPETUPOBATH TEKCT:
— CpaBHMBATh U MPOTHUBOIIOCTABIIATh 3aKIOYEHHYIO B TEKCTE HHPOPMALIUIO pa3HOTO
XapaKkTepa;
— 0OHapy’KUBaTh B TEKCTE JI0BO/IbI B TIOATBEPKICHUE BbIBUHYTHIX TE€3UCOB;
— JIe1aTh BBIBOJIbI U3 CPOPMYIUPOBAHHBIX OCHUIOK;
— BBIBOJIUTH 3aKJIOYEHUE O HAMEPEHUHU aBTOPA WJIU TJIABHOW MBICIIM TEKCTA.
BBINTyCKHHK NIOJTyYUT BO3MOYKHOCTh HAYUUTHCS:
CY 8 e BBISBIATh UMIUTULUTHYIO HH(OPMALMIO TEKCTa Ha OCHOBE COIOCTABIICHUS
WUIIOCTPATUBHOTO MaTepuana ¢ HWHPOpMalMel TeKcTa, aHajliu3a M[OJATEeKCTa
(MCTIIOJIB30BaHHBIX SI3BIKOBBIX CPEJCTB U CTPYKTYPBI TEKCTA).
Pabora ¢ TekcToM: oueHka uHgopmauuu
BbINyCKHUK HAYy4UTCA:
CY 9 » OTKJIMKATHCA HA COJICP)KAHUE TEKCTA:
— CBs3bIBaTh MHGpOpPMAIHIO, OOHAPYKEHHYIO B TEKCTE, CO 3HAHUSIMU W3 JAPYTHUX
HMCTOYHUKOB;
— OLICHHUBaTh YTBEPXKJICHHUS, CICIIAHHBIE B TEKCTE, UCXO U3 CBOUX MPEICTABICHUI
0 MHpE;
— HAXOAUTh T0BOABI B 3AILUTY CBOEH TOUKH 3PEHHUS;
CU 10  otknukaThcst Ha GOpMY TEKCTa: OIEHUBATH HE TOJIBKO COJEpP)KaHUE TEKCTa,
HO U ero (popMy, a B 1IeJIOM — MAaCTEpPCTBO €T0 UCIIOJIHEHUS;
CY 11 » Ha OCHOBE MMEIOIIUXCS 3HAHUM, )KU3BHEHHOTO OIbITA MMOJIBEPraTh COMHEHUIO
JOCTOBEPHOCTh ~ HUMeEMIeicss uHpopmanuu, o0O0HapyXUBaTh HEIOCTOBEPHOCTH
noJiyqaemMoi HHpopMaluu, mpoodesbl B UHPOPMALIMA U HAXOJUTh ITyTH BOCIOJIHEHHUS
ATUX MPOOETIOB;
CUY 12 « B mpouecce pabOThl C OJHUM WM HECKOJBKUMU HMCTOYHHKAMU BBISBIIATH
coJiepKalllyrocsi B HUX MPOTUBOPEUUBYIO, KOH(MIUKTHYIO HHPOPMAIIHIO;
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CU 13 * ucnonp30BaTh MOJYYCHHBINA OIBIT BOCIIPUATHS HHPOPMAIIMOHHBIX OOBEKTOB
1UIst 00OTaIleHns] YyBCTBEHHOTO OIBbITA, BHICKA3bIBaTh OIIEHOUHBIE CY>KJICHUS U CBOIO
TOYKY 3PEHHS O MOJIYYEHHOM COOOIIEHUH (TPOUYUTAHHOM TEKCTE).

BbINyCKHHUK OTYYUT BO3MOKHOCTh HAYUUTHCS:
CU 14 * xpuUTHYECKH OTHOCUTHCS K PEKJIaMHON MH(GOpMALIHH;
CU 15 * HaxoauTh ciocoObl MPOBEPKH MPOTUBOPEUMUBON MH(DOpMAIUH.

IIpenmeTHbIe 00pa3oBaTe/ibHbIE Pe3yJdbTAThI 0CBOEHHS Y4€OHOT 0
npeaMera:

HarypaJjbHbie yuciaa. Ipoou. PanuonanbHbie yucaa

BrinyckHUK Hay4uuTCS:
MH/IP 1 - moHuMaTh 0COOCHHOCTH ASCITUIYHON CUCTEMBI CUHCIICHUS,
MH/IP 2 - onepupoBaTh NOHSATHUAMH, CBS3aHHBIMH C JECIMMOCTBIO HATypaJbHBIX
4uCell,
MH/IP 3 - BmlpaxkaTh uKclia B SKBUBAJCHTHBIX (opmax, BbIOMpas Haubosee
MOAXOAAIIYIO B 3aBUCUMOCTH OT KOHKPETHOW CUTYallUH;
MH/IP 4- cpaBHMBaTh U yHOPSAOUYUBATh PALlMOHATIBHBIE YUCIIA;
MH/IP 5- BBINOJNHATH BBIYMCIICHUS C PALMOHAJIBHBIMU YMCIIAMH, COYETasl YCTHHIC U
MUCHbMEHHBIC TPUEMBI BBIYUCIICHUH, TPUMEHCHUE KAIBKYJIATOPA;
MH/IP 6- ncnonb30BaTh MOHITUS U YMEHHS, CBSI3aHHBIE C MPOMOPLHHOHATBLHOCTHIO
BEJIMYMH, MPOLECHTAMH, B XOJE PEUICHHS MATEMATHYECKUX 3adad W 3a7ad u3
CMEXXHBIX MPEAMETOB, BBITIOIHATH HECTIOKHBIE TPAKTUYECKUE PACUETHI.

BpInyCKHUK TOTYYHUT BO3MOKHOCTD:
MH/IP 7 - m03HaKOMHUTBCS ¢ MO3UIIMOHHBIMHU CUCTEMAaMH CUUCIICHUSI C OCHOBAHUSMU,
OTJIMYHBIMU OT 10;
MH/IP 8 - yrnmyOuth U pa3BUTh MIPEICTABICHUS O HATYPAIbHBIX YMCIIAX U CBOMCTBAX
JNEITMMOCTH;
MH/IP 9 - HayuyuThCsi MCHOJIB30BATH MPUEMBI, PALIMOHATUZUPYIOIINE BBIYMCICHUS,
MPUOOPECTH TPHUBBIUKY KOHTPOJIMPOBATH BBIYUCIICHHS, BbIOMpAs MOIXOISAIIUN IS
CUTYaIuu croco0.

JleicTBUTEIBbHBIE YHCJIA

BrinyckHuK HayuuTCS:
M/IY 1 - ncnonbs30BaTh HaYalbHBIE MPEACTABICHUS O MHOXKECTBE JEUCTBUTEIBHBIX
4yHUCel,
MJY 2 - omnepupoBaTh MOHATHEM KBaJAPATHOTO KOPHS, NPHUMEHATH €ro B
BBIUUCIICHUSX.

BpInyCKHUK OTYyYHUT BO3MOKHOCTD:
M/IY 3 - pa3BuUTh NPEACTABICHUE O YUCIIE M YMCIOBBIX CUCTEMax OT HATYPaJIbHBIX
JI0 IEUCTBUTEIIBHBIX YHUCEN; O POJIU BBIUUCIICHUN B TPAKTUKE;
MJU 4- pa3Buth U yrayOuTh 3HAHUS O JECATUYHOM 3alHMCH ACHCTBUTEIBHBIX YHCEN
(mepuoavecKue U HEMEPUOUICCKUE JPOOH ).

N3mepenusi, npulIMKeHNs], OLEHKHU

BpinyCkHUK Hay4uuTCS:
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MUIIOL1 - ucnonws3oBaTh B XOJ€ PEIICHUS 3ajlay 3JIEMEHTapHbIE MPECTaBICHMUS,
CBSI3aHHBIE C IPUOIMKEHHBIMU 3HAUEHHUSMHU BEJTMYMH.

BBINTyCKHHK NIOJIyYUT BO3MOKHOCTB!
MUIIOZ - m[oOHATH, YTO YHCIOBBIE JaHHbBIE, KOTOPBIE HCIIOJIB3YIOTCA MJIs
XapaKTEPUCTUKH OOBEKTOB OKPYKAIOLIEr0 MHpa, SBISIOTCA IMPEUMYIIECTBEHHO
OpUOIMKEHHBIMUA, 4YTO IO 3alUCU NPUONMKEHHBIX 3HAUYEHUMN, COIEpKAIIMUXCS B
MH(POPMAIIMOHHBIX UCTOYHUKAX, MOKHO CYJUTh O IIOTPEIIHOCTH IPUOIMKEHNUS;
MUIIO 3 - NOHATh, YTO NOTPEIIHOCTh PE3YJIbTaTa BBIYMCICHHUMN JIOJKHA OBITH
COM3MEpPHMA C NOTPEIIHOCTHIO UCXOIHBIX JAaHHBIX.

AJredOpanveckue BbIpaKeHUs

BrinmyckHUK HayduTCs:
MAB | - onepupoBaTh  IOHATHSAMHU  «TOXKIECTBO»,  «TOXKIECCTBEHHOE
npeoOpa3oBaHuey», PellaTh 3aJlayd, COJAeprKallue OyKBEHHbBIE JaHHbIE; paboTaTh C
dbopmynamu;
MAB 2 - BBINONHATH IPe0OPa30BaHMsl BBIPAXKEHUMN, COJIEPKALINX CTEIEHH C LIETIbIMU
II0KA3aTeIIMU U KBaJIpaTHbIE KOPHHY;
MAB 3 - BBINOJHATH TOXAECTBEHHbIE NMPEOOPa30BaHMs pallMOHAIbHBIX BBIPAXKEHUN
Ha OCHOBE MPaBUJI ICHCTBUIN HaJl MHOTOWJIEHAMH U alIre0panyecKuMu ApoOsMu;
MAB 4 - BBINOJIHATE Pa3J10’KEHNE MHOTOWICHOB HA MHOKUTEIIH.

BpIyCKHUK NIOJIyYUT BO3MOKHOCTh HAYUYUTHCS:
MAB 5 - BBINOJNHATH MHOTOIIIATOBBIE MPEOOPa30BaHUs PALMOHATIBHBIX BBIPAXKECHUI,
MPUMEHSS IIUPOKUI HA0Op cOcOOOB U MPUEMOB,;
MAB 6 - npuMeHATb TOXKIECTBEHHbIE MpeoOpa3oBaHMs AJIA PELICHUS 3a1ad U3

Pa3IMYHBIX pazaenos Kypca (Hanpumep, TUISI HaXOXKIEHUs
HanOOJIbIIEr0/HAMMEHBIIIETO 3HAYEHUS BBIPAKECHNUA ).
YpaBHeHus

BrinyCkHUK HayuuTCS:
MY 1 - pematb OCHOBHBIE BUJIbl PAllMOHAIBHBIX YPABHEHUW C OJHOW MEPEMEHHOM,
CUCTEMBI [IBYX YPABHEHUHU C IBYMsI [IEPEMEHHBIMHU;
MV 2 - noHMMarh ypaBHEHHE KaK BAXKHEWIIYI0 MATEMaTUYECKYI0 MOJAENb JUIs
OMUCAaHUSI U M3YYEHHUS Pa3HOOOpA3HBIX peajbHBIX CUTyallui, peuaTh TEKCTOBBIC
3aJlauM aaredpanyecKuM METOIOM;
MY 3 - mpumeHsTh Tpaduueckue MpeAcTaBICHUs ISl UCCICAOBAHMS ypaBHEHUH,
MCCIICIOBAHUS U PEIICHUS CUCTEM YPABHEHUH C JBYMs IEPEMEHHBIMU.

BrInyCKHUK NOJIYYUT BO3MOKHOCTD:
MY 4 - oBnageTe CHEUNHAIBHBIMM TNPUEMAMU PELIEHUS YPABHEHWU W CUCTEM
YpaBHEHUH; YBEPEHHO MMPUMEHSTH allnapaT YpaBHEHUN JJIsl pelIeHUsl pa3HO00pa3HbIX
3a/1a4 U3 MaTEMAaTUKH, CMEKHBIX ITPEAMETOB, TPAKTUKH;
MY 5 - npumeHsaTh rpaduueckue mpeAcTaBiIeHUs I UCCIICIOBAaHUS YpPaBHEHUH,
CUCTEM YpaBHEHUH, COJEPKAIINX OYKBEHHbIE KO3(PPHUIIUESHTHI.

HepaBencrBa

BrinmyckHuK HayduTcs:
MH 1 - noHumMaTe W NPUMEHATh TEPMHHOJOTHMIO M CUMBOJMKY, CBA3aHHBIE C
OTHOILLIEHUEM HEPABEHCTBA, CBOMCTBA YMCIIOBBIX HEPABEHCTB;
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MH 2 - pemarb JIMHEWHbIE HEPABEHCTBA C OJHON NEPEMEHHOW M HMX CHCTEMBIL;
pelaTh KBaJlpaTHbIE HEPABEHCTBA C ONOPOIl Ha rpaduuecKkue NpeCTaBICHNUS;
MH 3 - npuMeHATH anmapar HEPAaBEHCTB Ul PEIICHHs 3a1ad W3 Pa3IMYHBIX
pa3zenoB Kypca.

BBIITyCKHHK NIOJy4UT BO3MOYKHOCTh HAyUUThCS:
MH 4 - pa3HooOpasHbIM IpuémMaM J0Ka3aTebCTBA HEPABEHCTB; YBEPEHHO
IOPUMEHATh ammnapar HEPaBEHCTB JUIsl PEUICHHs] Pa3sHOOOpa3HbIX MaTeMaTHYECKHX
3a/1a4 U 3a7a4 U3 CMEKHBIX IIPEAMETOB, IPAKTUKY;
MH 5 - npumensTh Tpaduueckue MpeACTaBICHUS JUIsl MUCCIEIOBAHNS HEPAaBEHCTB,
CHCTEM HEPaBEHCTB, COICPKAIUX OyKBEHHBIE KO (DUIIUEHTHI.

OcHoBHbIe MOHATHA. UHCcT0BbIe GyHKIMH

BBINyCKHUK HAYy4UTCA:
MOIIY® 1 - nmoHMMaTh W UCHOJIb30BaTh (PYHKUIMOHAIbHBIE MOHATUS M SI3bIK
(TepMUHBI, CAMBOJIMYECKHE 0003HAUCHMUS);
MOITY® 2 - ctpouth rpaduku 3leMEHTApHbIX (DYHKIIMMA; HUCCIEA0BaTh CBOWCTBA
YHCJIOBBIX (PYHKIIMM Ha OCHOBE U3YUEHHUS TOBEICHUS UX IPa(PUKOB;
MOITY® 3 - noHuMath (GYHKIHMIO KaK BaXXKHEHIITYI0 MaTeMAaTHUYECKYIO MOJENb IS
ONMCaHUs  IPOLECCOB M  SABJICHUM  OKPYXKAIOLIEr0  MHpPA,  IPUMEHATH
(YHKIMOHANBHBIA SI3BIK JUIS ONHKCAHUS U MCCIEAOBAaHUS 3aBUCUMOCTEH MEXITY
($u3NYECKUMHU BEIMUYNHAMH.

BrIyCKHUK NOJIYYUT BO3MOKHOCTh HAYUHUTHCS:
MOITY® 4 - npoBOaUTH UCCIEAOBAHUS, CBSI3aHHBIE C U3YYEHUEM CBOMCTB (DYHKIIHIA,
B TOM YHCJI€ C HMCIHOJb30BaHMEM KOMIIBIOTEPA; Ha OCHOBE TIpa()MKOB HM3yUEHHBIX
GyHKUMIA cTpOoUTh OoJiee CNOXKHbIE TpaduKn (KyCOUHO-3aJJaHHBIE, C «BBIKOJIOTHIMI)
TOYKaMHU U T.11.);
MOITY® 5 - ucnosb30BaTh (PYHKIIMOHAJIBHBIE MPEACTABICHUS U CBOMCTBA (DYHKIIMIA
JUIsL PELIEHUS MaTeMaTHYECKUX 3a7a4 U3 Pa3iIMYHbIX pa3/iesioB Kypca.

YucoBble M0CJI€10BATEILHOCTH

BrinyCkHUK HayuuTCS:
MUIT 1 - noHuMarh M UCHOJIB30BATh S3bIK MOCJIEAOBATEIBLHOCTEN (TEPMUHBI,
CUMBOJIMYECKUE 0003HAYCHNSA);
MUII 2 - npumMeHsTh (GOPMYJIbI, CBSI3aHHBIE ¢ ApU(DMETHUCCKOW U T€OMETPUIECKOM
nporpeccuei, u annapar, c(opMHUpPOBaHHBIN MPU U3YUEHUH APYTUX Pa3AesioB Kypca,
K PELLICHUIO 33/1a4, B TOM YUCJIE C KOHTEKCTOM U3 PEAIbHOM KU3HU.

BrInyCcKHUK NOJIYYUT BO3MOKHOCTh HAYUHUTHCS:
MUII 3 - pemaTh KOMOMHUPOBAHHBIE 331a4d C MPUMEHEHHEM (HOPMYJ N-TO YieHA U
CyMMBbI TMEPBBIX N YJCHOB apU(PMETHUYECKOM M TeOMETPUUECKOW MPOrpeccuH,
MIPUMEHSIS ITPU ATOM anmapaT ypaBHEHUN U HEPABEHCTB;
MUII 4 - noHumarh apu(pMETUYECKYI0 M TE€OMETPUYECKYHO IPOIPECCUI0 Kak
GYHKIIMM HATypaJbHOTO apryMEHTa; CBS3BIBATH apU(PMETHUUECKYIO MPOrPECCHI0 C
JIMHEWHBIM POCTOM, TEOMETPUUECKYIO — C HKCIIOHEHIIUAIbHBIM POCTOM.

OnucaresbHasi CTATHCTHKA
MOC 1 - DBBIIyCKHMK HAayduTCAd HCHOOJB30BATh MPOCTEHIIME  CHOCOOBI
IIPEACTABIICHNS U aHAIN3A CTATUCTUYECKUX TAHHBIX.
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MOC 2 - BBIIYCKHUK MOJYYUT BO3MOKHOCTh MPHUOOPECTH NEPBOHAYAIBHBIN ONBIT
opraHu3aiuu cOopa MaHHBIX MPU MPOBEACHUU ONpoca OOIIECTBEHHOTO MHEHWS,
OCYUIECTBJISITh MX aHajiu3, MPEACTaBIATh PE3yibTaThl ONpoca B BUJE TaOJHIIBI,
IarpamMmMel.

Ciyyaiinbie COOBITHSL M BEPOATHOCTD
MCCB 1 - BeilyCKHUK HayYUTCS HAXOJIUTh OTHOCUTENBHYIO YACTOTY U BEPOATHOCTD
CIIy4ailHOTO COOBITHSI.
MCCB 2 - BbIIyCKHHK MOJYYUT BO3MOKHOCTh MHPHUOOPECTH OMBIT IMPOBEICHHUS
CIIyYaWHBIX JOKCIHEPUMEHTOB, B TOM 4YHUCJIE C TIIOMOLIBIO KOMIIBIOTEPHOIO
MOJEIUPOBAHUS, HHTEPIIPETALIMU UX PE3YJIbTATOB.

KomOunaropuka
MK 1- BbIlTyCKHUK Hay4uTCsl peniaTh KOMOWHATOpHBIE 337aud Ha HAXO0XKJICHHE
4yyucia 00bEKTOB WM KOMOMHALIM.
MK 2 - BbIIyCKHHMK HOJyYUT BO3MOYKHOCTb HAYYUTBHCS HEKOTOPBIM CHELUATbHBIM
npuéMaM pelieHnss KOMOMHATOPHBIX 3a/1a4.

Harasimnas reomerpust

BrinmycKHUK HAay4uTCS:
MHI' 1 - pacrio3HaBaTh Ha 4e€pTE)Kax, pUCYHKAX, MOJEISX U B OKPYKAOIIEM MHUPE
IJIOCKHUE U TIPOCTPAHCTBEHHBIE FEOMETPUUECKUE (DUTYPBI;
MHI' 2 - pacno3HaBath pa3BEPTKU KyOa, NPSAMOYTOJBHOTO MapajuieNenuresa,
MIPAaBWJIBHOW MUPAMUIBL, IWJIMHAPA U KOHYCA;
MHI" 3 - ctpouTh pa3BépTkH Ky0a U IPsIMOYTOJILHOTO Mapajvieienunesaa;
MHI" 4 - onpenensTe 1O JUHEHWHBIM pa3Mepam pa3BEPTKU (PUTYpbl JUHEHHBIE
pa3Mepsbl camoil purypsl 1 HA0OOPOT;
MHI 5 - BBIUUCIATH 00BEM MPSIMOYTOJIBHOTO TIapajliesienunea.

BrInyCKHUK NOJIYYUT BO3MOKHOCTD:
MHI" 6 - Hay4uThCsi BBIYUCIATH OOBEMBI TPOCTPAHCTBEHHBIX T€OMETPHUYECKUX
¢buryp, COCTaBJIEHHBIX U3 NPSIMOYTOJIbHBIX apalIeenUIe/10B;
MHI" 7 - yrnyOuTh ¥ pa3BUTh NPEACTABICHUS O MPOCTPAHCTBEHHBIX T€OMETPUUECKUX
¢durypax;
MHI' 8 - HayuuTbCSl TPUMEHSATH MTOHATUE PA3BEPTKH JIJISl BBIIIOJHEHUS IPAKTUYECKUX
pacy€ToB.

['eomerpuueckue purypsl

BrinmyckHuK HayduTcs:
MI'® 1 - m1onb30BaThCAd SI3BIKOM TE€OMETPUM ISl  ONUCAHUS MPEIMETOB
OKPY’KAIOLIEr0 MUPa U UX B3aKMHOTO PACIIOJIOKEHHS;
MI'® 2 - pacno3HaBaTh M U300pakaThb Ha YepTekKax U PUCYHKaX I€OMETPUUYECKUE
¢burypsl 1 UX KOH(UTypaLny;
MI'® 3 - HaxoAUTh 3HAYCHUS JUIMH JIMHEHHBIX 2JIEMEHTOB (PUTYp W WX OTHOIICHHS,
rpaaycHyro mepy yrioB ot 0° nmo 180°, mpumensiss omnpeneneHusi, CBOMCTBa U
npu3Haku (UIYp M HX JJIEMEHTOB, OTHoWIeHUs ¢uryp (paBeHCTBO, MOA0OHeE,
CUMMETPHH, IOBOPOT, apaJIEIbHBINA MEPEHOC);
MI'® 4 - onepupoBaTh C HaYaJIbHBIMU IMOHATUSIMU TPUTOHOMETPUHU W BBINOJIHATH
AJIeMEHTapHbIE Onepaluu HaJ GYHKUUSIMH YIIIOB;
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MI'® 5 - pemars 3a7auu Ha JOKA3aTEIbCTBO, ONMUPAsACh HA W3YYEHHBIE CBOWCTBA
(Guryp u OTHOIIEHUHN MEXKITY HUMHU U IPUMEHSISI U3YUEHHBIE METOIbI IOKA3aTENbCTB;
MI'® 6 - pemare HECIOXKHBIE 33aadd HA TOCTPOCHHE, NPHUMEHSSI OCHOBHBIE
AJTOPUTMBI ITIOCTPOEHHUSI C TOMOLIBIO LIUPKYJISI U JIMHEUKU;
MI'® 7 - pemiath MPOCTEUIINE THNIAHUMETPUUECKHUE 3a]1a4U B IIPOCTPAHCTBE.
BpInyCKHUK NTOIYYUT BO3MOKHOCTb!
MI'® 8 - oBrajeTh METOAAMHU PEIICHUS 33a/1a4 HA BBIYMCICHHS U JT0KA3aTEIbCTBA!
METOJOM OT MPOTHUBHOTO, METOJOM MOA00Hs, METOAOM Iiepedopa BapHAaHTOB U
METOJOM T€OMETPUUECKHUX MECT TOYEK;
MI'® 9 - npuobpecTr ONBIT MPUMEHEHHS ANTreOpandeckoro 1 TPUrOHOMETPUIECKOTO
arrapara v ey IBHKECHUS IIPU PEIIEHUU T€OMETPUUECKUX 3a/1a4;
MI'® 10 - oBnageTh TPAAUIIMOHHOW CXEMOW pPEIICHUS 3a/a4 Ha IMOCTPOCHUE C
IIOMOIIBI0 LHMPKYJd W JIMHEWKW: aHAJINW3, THOCTPOCHHE, J0KA3aTEIbCTBO U
HCCIICIOBAHNUE;
MI'® 11 - HayuuThCs pemIaTh 3a7a4yd HA IOCTPOCHHE METOJOM I€OMETPUYECKOIrO
MecCTa TOYEK U METOI0M NO00us;
MI'® 12 - mpuobpecTu ONBIT MCCAEAOBAHUS CBOWCTB IUIAHUMETPUUYECKUX (Uryp c
IIOMOUIBI0 KOMITBIOTEPHBIX IIPOIPAMM,;
MI'® 13 - npuoOpecTy ONBIT BHIIOJIHEHUSI MPOEKTOB MO TeMaM «I'eomerpuueckue
npeoOpa3oBaHus Ha MIIOCKOCTHY, «[locTpoeHne oTpe3KoB 1o Gpopmye.
HN3mepenune reoMmeTpuYeCcKUX BeJTMYMH
BrinmyckHUK HayduTcs:
MUI'B 1 - ucnonb3oBarb CBOMCTBA W3MEPEHHs [JIMH, IUIOIIAJEH, YIJIOB IIPH
pElIEHNH 3a7a4 HAa HAXOXIEHUE JUIMHBI OTPE3Ka, OKPYKHOCTH, ITYTH OKPYXKHOCTH,
IpagyCHOM MEpHI yIia;
MUI'B 2 - BbUHCIATH IUIOHIAAM  TPEYTOJBHHUKOB, NPSIMOYTOJIbHUKOB,
[1apajuIesIorpaMMOB, TPaIlelIui, KPYTOB U CEKTOPOB;
MMUI'B 3 - BBIYUCTAT JJIUHY OKPYKHOCTH, JJIUHY AYTH OKPY>KHOCTH;
MUI'B 4 - BBIYUCHSTH JJIMHBI JUHEHHBIX AJIEMEHTOB (UTYP U UX YTIIbI, HCTIOIB3YS
(bopMyIbl JJIMHBI OKPY>KHOCTH W JUIMHBI AYTH OKPYXHOCTH, (OpMYyJIbI IUIOLIaen
uryp;
MUI'B 5 - pemarh 3a1aun Ha JOKA3aTeIbCTBO C HCIOIB30BaHUEM (OPMYI JTHHBI
OKPY>KHOCTH U JUIMHBI IYTH OKPYKHOCTHU, GopMyJI TuIomanen puryp;
MUI'B 6 - pemarb NOpakTUYECKUE 3aJayd, CBA3aHHBIE C HAXOXKICHHEM
F€OMETPUYECKUX BEIUMYMH (UCIOJIb3ys MpPU HEOOXOJMMOCTH CIPABOYHUKH H
TEXHUYECKHE CPEJICTBA).
BrInycKHUK NOJIYYUT BO3MOKHOCTh HAYUHUTHCS:
MUI'B 7 - BbUMCHATH IUIOWAAU (UTYP, COCTaBIEHHBIX M3 ABYX WU Oosee
IIPSIMOYTOJIBHUKOB, [IapajuIeIOrPaMMOB, TPEYTOJIbHUKOB, KPyra U CEKTOPA;
MUI'B 8 - BBUKUCIATH IUIOMIAAM MHOTOYTOJIbHUKOB, HCIOJIb3YysS OTHOILICHHS
PABHOBEIMKOCTH U PABHOCOCTABIIEHHOCTH;
MUI'B 9 - npumeHsTh anreOpanvdeckuii ¥ TPUTOHOMETPUUECKHI ammapaT ¥ UAeu
JNBWKEHUS IIPU PELIEHUH 33/1a4 HA BBIYMCIIEHUE TUIOMAAEH MHOTOYTOJIbHUKOB.
Koopaunarel
BrinmyckHUK HayduTcs:
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MKO 1 - BbIYMCHATH AJIMHY OTpPE3Ka IO KOOPJAWHATaM €ro KOHLOB; BBIYHMCIIATH
KOOPJMHATBI CEPEIUHBI OTPE3KA,
MKO 2 - ucnonb3oBaTh KOOPAWHATHBIA METOX ISl U3YYEHHUS CBOMCTB IPSAMBIX U
OKPYKHOCTEM.

BBIITyCKHHK IIOJIyYUT BO3MOKHOCTB!
MKO 3 - oBnaserb KOOPAMHATHBIM METOJOM PELICHHs 3a1ad Ha BBIYMCICHUS U
JI0Ka3aTeJIbCTBA;
MKO 4 - mprobpecTu OmbIT UCIOIB30BaHUS KOMITBIOTEPHBIX MIPOTpaMM ISl aHATT3a
YACTHBIX CJIy4a€B B3aMMHOTO PACIOJIOKEHHS OKPY)KHOCTEU U IPSIMBIX;
MKO 5 - mpuoOpecTd ONBIT BBIIOJHEHUS TPOEKTOB Ha Temy «lIpumenenue
KOOPAMHATHOT'O METO/Ia IPY PEUIEHUH 3a1a4 HA BBIYHUCIICHHS U JOKA3aTEIbCTBA.

Bexkropsl

BrinmyckHUK HayduTcs:
MBE 1 - onepupoBarb ¢ BEKTOpaMHU: HaxOJUTh CYMMY U Pa3HOCTb JIBYX BEKTOPOB,
3aIaHHBIX T€OMETPUYECKH, HAXOAUTh BEKTODP, PABHBIA IIPOU3BEACHUIO 3aJaHHOIO
BEKTOpPa Ha YUCIIO;
MBE 2 - HaxoguTh I BEKTOPOB, 3aJaHHBIX KOOpPAMHATAMM: JUIMHY BEKTODA,
KOOpJAMHATBl CyMMbl W Pa3HOCTH JIByX M 0Ooyiee BEKTOPOB, KOOPAMHATHI
IIPOU3BENICHUSI BEKTOpA HA YHUCIO, IPUMEHSS IpU HEOOXOAMMOCTU COYETaTENIbHbIN,
IIEPEMECTUTENIBHBIN U PACIPEIEIUTEIbHBIN 3aKOHBI;
MBE 3 - BBIUHCIATH CKAISIPHOE NPOU3BEICHUE BEKTOPOB, HAXOAHUTH YTOJ MEKIY
BEKTOPaMH, yCTaHABIIMBATh MEPIIEHINKYJIAPHOCTD MPSIMBIX.

BrInyCKHUK OJIyYUT BO3MOKHOCT!
MBE 4 - oBnagerb BEKTOPHBIM METOAOM JJIsI PEUICHUS 3a7ad Ha BBIYMCIICHUS U
JIOKa3aTeIbCTBA;
MBE 5 - npuoOpecTd ONBIT BBINOJIHEHUS MPOEKTOB Ha TEMY «IPUMEHEHHUE
BEKTOPHOI'O METOJa IIPU PELICHUH 3a1a4 Ha BBIYUCIICHUSA U I0KA3aTEIbCTBA.
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5. Conepxanue y4e0HOro nmpeamMera
APUDOMETHUKA

HarypajabHble yuciaa

Harypanbusiii psg. Jlecstuunas cuctema cuucienus. [[1o3uinoHHbIE CUCTEMBI
cuMciieHHd.| Apudmerndeckue NEHCTBUA C HaTypajdbHbIMM uHciiamd. CBOMCTBa
apu(PpMETHIECKUX JTCUCTBUH.

[TonsTHe O cTeneHu ¢ HATypaJIbHBIM MokazaresieM. KBaapar u ky0 yucna.

HucnoBbie BBIPAKEHUS, 3HAUEHHUE YMCIOBOTO BbIpakeHUs. [1opsaIok mencTBuil
B UHCJIOBBIX BBIPAXKEHUSIX, UCIIOJIH30BAHUE CKOOOK.

Pelienre TekCTOBBIX 3a7a4 apu(METUUECKUM CTIOCOOOM.

Henutenu u kpatHele. Hanbonpmmii o0t Aenurens; HauMeHbIIee ooIee
kpatHoe. CBolictBa nenumoctu. Ilpusnaku aenumoctu Ha 2, 3, 5, 9, 10. [dpyrue
MpU3HAKU JenuMocTu (Hampumep, Ha 4, Ha 25).] IIpocThle W cocCTaBHBIE YHCTA.
PaznoxkeHue HaTypaldbHOTO 4YHCIIa Ha MPOCTbIE MHOXKHUTEIU. [AJTOPUTMBI
Haxoxaenuss HOK u HO/I.] [leneHue ¢ oCTaTKOM.

JApodu

OObikHOBEHHBIE ~ ApoOu. OcHOBHOEe  cBoOilcTBO  ApoOu. CpaBHeHue
O0OBIKHOBEHHBIX APOOEH.

Apudmernyeckre 1elcTBUS ¢ 0OBIKHOBEHHBIMHU JIpo0OsaMu. Haxoxnenne yactu
OT LIEJIOTO M LIEJIOTO 10 €T0 YaCTH.

Hecsatuunbie napodu. CpaBHEHUE NECATHYHBIX ApoOeil. Apudmernyeckue
NEUCTBUSL C JECATUYHBIMH ApoOsmu. IIpenctaBieHue necSITUMHOM ApoOU B BUIE
0OBIKHOBEHHOM JIpOOU U OOBIKHOBEHHOM B BUJIC JECITUIHOM.

OtHoumenue. [Iponopiusi; OCHOBHOE CBOKWCTBO MPOIOPIUH.

IIpouentel. HaxoxaeHue NpOLEHTOB OT BEJIWYMHBI M BEIWYMHBI 110 €€
MIPOIIEHTaM; BBIPAKEHUE OTHOLLICHHS B MIPOIICHTAX.

Pemenre TekcTOBBIX 3a7a4 apu(METUUECKUM CTIOCOOOM

PanuonajabHbIe UHCIa

[TomoxuTeNnbHBIE U OTPULIATENBHBIE YUCIIA, MOYJIb YUCTIA.

N300paxkeHre uucen TOYKAMU KOOPAMHATHOM MPSIMOM; TeOMeTpUYecKast
WHTEPIPETALNS MOIYJIS YUCTA.

MHOXKECTBO WENbIX YuCell. MHOXECTBO palMoHaJIbHBIX uuced. CpaBHEHHE

pallMOHAJIBHBIX 4ucell. ApudMeTHYeCKHe [EUCTBUS C PpalMOHAIbHBIMHU

yucinamu. CBOMCTBA apu(pMETUUECKUX ACUCTBUI

N3mepennsi, npudJInKeHnsi, OeHKU. 3aBUCHMOCTH MEXKAY BeJTHYMHAMM

[TpubnmkeHHOE 3HAYEHWE BEIIMYWHBI, OKPYIJICHHE HATypaJdbHBIX YHUCENT H
JECATUYHBIX Apooeit. [Ipukuaka u oleHKa pe3yIbTaTOB BEIYUCICHHM.

[Ipumepsl 3aBUCUMOCTEN MEXIy BEIIMYMHAMU: CKOPOCTh, BPEMS, PACCTOSIHUE;
MPOU3BOAUTEIIBHOCTh, BpeMs, paboTa; IeHa, KOJIMYECTBO, CTOMMOCTh H JIp.
[IpencraBienue 3aBUCUMOCTEN B BUAE (HOpPMYII.

Pemenne TekCTOBBIX 33729 apu(METUUECKUM CTIOCOOOM.

JJIeMeHThI aJredpbl

Ucnonbs3oBanne OykB 1t 0003HA4Y€HUsI YMCEN, JJig 3alUCH  CBOMCTB
apu(pMETUIECKUX JCHCTBUI.



BbykBenHble BeipakeHus. Ynca0BOe 3HaUCHUE OYKBEHHOTO BBIPAXKEHUSI.

YpaBHeHUE, KOpeHb ypaBHEHHMs. HaxoxkJeHue HEU3BECTHBIX KOMIIOHEHTOB
apu(METHICCKUX JCHCTBUI.

JlekapToBbl KOOpAMHATBI Ha IUIOCKOCTH. IlocTpoeHne TOukM TIO €€
KOOpAWHATaM, OIPEACIICHUE KOOPANHAT TOUKHU Ha MJIOCKOCTH

OnucarenbHas craTucTuka. BepositHocTs. KomMOuHaTopuka

[IpeacraBnenure naHHBIX B BUAe Tabnul, quarpamm. [loHsTue o ciydaitHoM
coObITuU. JIoCTOBEpHOE U HEBO3MOKHOE COOBITUSI. CpaBHEHHE IIIAHCOB.

Pemenne KOMOMHATOPHBIX 337a4 METOJAOM ITepedopa BapUaHTOB.

Harasinnas reomerpust

Harnsanaele npencraBieHus O F€OMETPUYECKHX (Urypax: mpsmas, OTPe3OK,
Jyd, YroJi, JOMaHas, MHOTOYTOJIbHUK, OKPY>KHOCTb, KpyT. B3anmHoe pacnoioxxeHue
JBYX MPSIMBIX, IBYX OKPY>KHOCTEH.

MHOroyroinbHuUK,  HPaBWIbHBIA  MHOTOYTOJIbBHUK.  YeThIpEXYyroJibHUK,
MPSIMOYTOJIbHUK, KBaApaT. Bunsr TPEYTOJIbHUKOB: OCTPOYTOJIBHBIH,
MPSIMOYTOJIBHBIN, TYIIOYTOJIbHBIN, paBHOOEIPEHHBIN, PABHOCTOPOHHUIA.

N300paxeHne TreoMeTpUuecKUX (UIyp Ha HEJIMHOBaHHOW Oymare ¢
UCIIOJIb30BAaHUEM LHUPKYJS, JIMHEHKHU, YroiabHUKa, TpaHcrnoptupa. [[locTpoenus Ha
KJIeTyaToi Oymare. |

JlnuHa otpeska, nomaHou. Ilepumerp MHOrOyrojibHUKa. ENQUHULBI U3MEpEHUs
InHbL. M3MepeHne IMHBI OTpe3Ka, MOCTPOCHHE OTpe3Ka 3aJaHHOM JJIMHBI C TO-
MOIILbIO TMHEHKH.

Buapr yrinoB: ocTpslil, mpsiMOM, TyNoM, pa3BepHYThIM. [ pagycHas mepa yria.
N3mepeHne © TMOCTPOEHUE YIJOB 3aJaHHOM TPagyCHOM MEPBl C IOMOIIBIO
TpaHCIIOPTHPA.

[lonsiTne mnomwaan QUrypsl; €IWHULBI H3MepeHus iowaan. Ilmomane
MpsMOYTOJIbHUKA, KBajapara. PaBHoBenumkue Qurypsl. [PaBHOcocTaBieHHBIC
¢burypsi. |

[Pa3pe3anue u cocraBieHue reomerpuueckux guryp. [loctpoeHue napkeros,
OpPHAMEHTOB, Y30POB. ]

[Pemienne 3amay Ha HaXOXKIECHUE PABHOBEJIHMKHX M PaBHOCOCTABJIEHHBIX
duryp.]

Harmsinaple  mpenctaBieHuss O — NPOCTPAHCTBEHHBIX — ¢urypax  (kyoO,
napasuiesienune;], mpusMa, nupamuaa, map, cgepa, konyc, nuiusap). M3odbpaxenue
MpoCTpaHCTBEHHbIX ¢uryp. Ilpumepsr cedenuii. MuororpanHuku. [Ipumepsr
pa3BEpTOK MHOTOTPAHHMKOB, UWJIMHApPAa MW KoHyca. [Co3maHue MoJelnen
MPOCTPAHCTBEHHBIX PUTYp (U3 OyMaru, NpOBOJIOKH, IJIACTUIIMHA U Jp.). |

[TonsatTne  ob6bema;  eguHunbl  oObeMa. OO0BEM  IPSAMOYTOJILHOIO
napajjiesnenunena, Kyoa.

[Tonsitue o paBenctse ¢uryp. LlenTpanbHas, oceBast U 3epKajibHasi CAMMETPHUH.
N3o00pakeHre CAMMETPUYHBIX (DUTYD.

AJITEBPA

JleicTBUTEIbHBIE YHCJIA
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PacmnpeHHe MHOKCCTBA HATYpPAJIbHBIX HYHCCII JO MHOKCCTBA NCJIbIX,
MHOJKCCTBA LCJIbIX YHUCCII 10 MHOXCCTBA PAlIMOHAJIBHBIX. PaHI/IOHaJ'IBHOC YHCJIO0 KaK
OTHOILICHUC %, rac m - OcCjioC 4UcCjio, n - HATYPaJIbHOC.

CreneHb ¢ LETbIM MOKa3aTEIEM.

KBagpartueiii kopens u3 uucina. Kopenb tperbeid crenenu. [[lonsTne o kopHe
N-i cTemeHW W3 uwuclia.] 3amuch KOpPHEW € TOMOIIBIO CTENEHH C JPOOHBIM
MOKa3aTEeJIEM.

[TousTHie 00 WppanuOHATBHOM YHCIe. MppalMoHAIBHOCTh YHCIa 2 U
HECOM3MEPUMOCTh CTOPOHBI M JUAroHalu KBajapaTa. [lecaThyHble NPUOIMKEHUS
uppaloHanbHbIX uncen. [[locTpoeHne Ha KOOPAMHATHOM MPSAMOM  TOYEK,
COOTBETCTBYIOIINX UPPALUOHAIBHBIM YMCIIaM BUAA, TJIE€ /1 - HATYPAJIbHOE YHCIIO. |

MHOX€eCTBO JIEUCTBUTEIBHBIX YHCEI;, NPEICTABICHUE NEUCTBUTEIBHBIX YNCEI
OCCKOHEYHBIMU JECATUYHBIMHU Jpo0simu. CpaBHEHUE JEHCTBUTEIBHBIX YHUCEN.
[[lepunomuyveckne u HeNMEPUOAUICCKHE NECATHYHBIC MpoOu.] B3anMHO 0HO3HAYHOE
COOTBETCTBHE MEXAY JEUCTBUTEIbHBIMU YHCIAMH U TOYKAMU KOOPAWMHATHOM MIpsi-
MOM. UucCIIoBbIE MPOMEKYTKHU: UHTEPBAII, OTPE3OK, JTYY.

HN3mepenusi, npudJInKeHNs1, OUECHKHU

[TpubnnxxenHoe 3HAYEHUE BEJIMYUHBI; TOYHOCTh NPHUOIMKCHUS.
[AOCOIIIOTHAs U OTHOCUTENbHAS MOTPEIIHOCTH NpuOamxkeHus.| PazMepsl 00bEKTOB
OKpY’Karolero mMupa (OT 3JIEMEHTapHBIX 4YacTull OO0 BcelleHHOM), MIUTENbHOCTh
IIPOLIECCOB B OKPYKAKOLIEM MUDE.

[Ipukunka u orneHka pe3ynbTaToB BhuMciaeHUN. CriocoObl 3amucu 3HAYCHHM
BEJIMYMH, B TOM YHUCJIE C BBIJICTICHHEM MHOXKUTENS - cTeneHu 10 B 3amucu yncia

BBenenue B anreopy

bykBeHHbIe BhIpaKEHUS (BBIPAXKEHUSI C MEPEMEHHBIMH). UHCIOBOE 3HAUYCHHE
OYKBEHHOTO BbIpakeHus. JlomycTuMble 3HadeHUs TmepeMeHHbIX. [lojcTaHoBKa
BBIPAXXEHUI BMECTO NIEPEMEHHBIX.

[IpeoOpazoBanrie ~ OYKBEHHBIX  BBIp@XEHHWM  HAa  OCHOBE  CBOICTB
apupMeTnyecKux aAercTBuil. PaBeHCTBO OYKBEHHBIX BbIpakeHH. T0XIeCTBO.

MHoro4jieHbl

Crenenb ¢ HaTypaJdbHBIM IIOKa3aTeJeM W ee cBoicTBa. OJQHOUYNIEHBI U
MHorowienbl. CrteneHb MHorowjeHa. CloxeHue, BBIYUTAHUE, YMHOXXECHHE
MHOTOWIEHOB. DOpPMYyJIbI COKPAIICHHOTO YMHOKEHHS: KBaJApaT CyMMBbI M KBaJpaT
pasHoctu. [Ky0 cymmer u ky0 pasHoctu.] @opmyna pasHOCTH KBaAPaTOB.
[Dopmynbl cymmBI KyOOB U pazHocTH Ky0oB.| IIpeoOpa3oBanue 11€70T0 BhIpaKCHUS
B MHOTOYJIEH.

Paznoxenne MHOTOWICHA HA MHOXKUTEJIN: BBIHECEHUE OOIIEro MHOXKHUTENS 32
CKOOKM, TpYyNIUpOBKa, TMpUMEHEHHEe (OpMYT COKPAIICHHOTO  YMHOXKCHHS.
MHorousnensl ¢ ogHou nepemeHHou. Kopenp MHorowiena. KsagpaTHbeilii TpexuieH,
Pa3JIOkKEHNUE KBA/IPATHOIO TPEXWICHA HA MHOKUTEIH.

AJureOpandeckue apoou

Anrebpandeckas JapoOb. (OCHOBHOE CBOMCTBO alreOpamdeckoud JIpoOu.
Cokpamenue  apob6eit.  CnoxxeHue,  BbIYMTAHWE,  YMHOXKEHUE,  JCJICHHE
anreOpanyeckux apooei.

Crenenp ¢ LebIM ITOKA3aTeIeM U €€ CBOMCTBA.
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PanmonaneHbie BeIpaXKEHUS U UX IpeoOpa3zoBaHus. JJoka3aTeabCTBO TOXIECTB.

KBaapaTHbie KOpHH

[lonsTe KBazpaTHOrO KOpPHS, apUPMETHUUECKOTO KBAaJPAaTHOTO KOPHS.
Ypasuenue Buga x> = a. CBoiicTBa apu)METHIECKUX KBAAPATHBIX KOPHEI: KOPEHb
u3 IIPOU3BEICHUS, 4acTHOTO, CTEIICHHU. Toxnectso BUJIA
(Va)’ = a,rae a = 0,Va? = |al. [IpuMeHenne CBOMCTB apudMETHICCKHX KBaIPATHBIX
KOpHEHN K MpeoOpa30BaHUIO YUCIOBBIX BBIPAXKEHHUIN U K BBIYACIICHUSIM.

YpaBHeHus ¢ OJHOM NepeMeHHOoI

VYpaBHeHue ¢ onHON nepemeHHOW. KopeHb ypaBHeHHs. CBOICTBA YHMCIIOBBIX
paBeHCTB. PaBHOCHIIBHOCTD ypaBHEHHUI.

JluneitHoe ypaBHeHue. [MccnenoBanue nuHEHHOro ypaBHeHUsA.| PemeHue
YPAaBHEHUM, CBOAALIMXCS K JIMHEUHBIM.

KBagpatHoe ypaBHeHue. Henosnbele KBagparHbele ypaBHeHusa. Dopmyiia
KOpPHENM KBaJpaTHOro ypasHeHus. Teopema Buera. Peuienue ypaBHEHUM,
CBOAAIIMXCA K KBaapaTHbIM. buxBanpatHele ypaBHeHHs. [IpuMepsl pemieHus
YPaBHEHUU TPETHEN U YETBEPTOU CTEIIEHU C UCIOJIB30BAHUEM METOIOB Pa3JI0KEHUA
Ha MHO>XMTEJIU [3aMEHBI IEPEMEHHON |.

Pemenue npoOHO-paliOHAIbHBIX YPaBHEHUH.

PerieHne TEKCTOBBIX 3a/1a4 alNreOpandyecKuM Crocooom

Cucrembl ypaBHeHUM

YpaBHeHHE C JByMs I€peMEeHHBIMHU. JIMHEWHOE ypaBHEHME C JBYyMs
nepeMeHHbIMU. [ [pyumepsl permennst ypaBHEHUH B LIENIBIX YU CIIAX.

CucremMa ypaBHEHHMH C JBYMs IIE€PEMEHHBIMU. PaBHOCUIIBHOCTH CHCTEM.
CucremMa JByX JIMHEMHBIX YPAaBHEHMM C JBYMS IIEPEMEHHBIMH; PpEIICHHE
IMOJICTAHOBKOM UM CJOXKEHHEM. Perienrne cucrteMm IByX YpaBHEHHUH, OJHO U3 KOTOPBIX
JIMHENHOE, a APYroe - BTOPOM CTeneHH. [Ipumepsl pemeHns CUCTEM HEJIMHENHBIX
YPaBHEHUH C ABYMS IIEPEMEHHBIMMU.

Pemennie TeKCTOBBIX 3aj1a4 alredpandeckum crocooom.

JlekapToBbl KOOpAMHATHI Ha IMJIockocTu. ['paduueckas wuHTEepnperanus
YPaBHEHMUS C ABYMs IIEPEMEHHBIMU.

I'padux nuHEHHOr0O YypaBHEHHS C JABYMS TEPEMEHHBIMH. YTJOBOM
Ko3hPUIIMEeHT  mpsMOM;  yCclOBME  MapajuIeIbHOCTH  HpsMBIX. [ YcioBue
MEPIIEHINKYJIAPHOCTH MPSAMBIX. |

I'paduxu mnpocTeiimx HeIMHEWHBIX YypaBHEeHMH (mapabona, rumnepoona,
OKPYXHOCTB).

['paduueckas uaTEpHpETaAlIM CUCTEMBl YPABHEHUM C IByMS ITIE€PEMEHHBIMHU.

HepaBencrBa

HucnoBble HEPABEHCTBA U UX CBOMCTBA

HepaBencTBo ¢ onHOM nepeMeHHON. PaBHOCUIIBHOCTh HEPABEHCTB. JIMHENHBIE
HEpaBEHCTBA ¢ OJHOM nepemeHHol. KBaapaTHeie HepaBeHCTBa. [[Ipumeps! perieHus
ApOOHO-pallMOHANIBHBIX HEPABEHCTB.| CUCTEMBI HEPABEHCTB C OJTHOM NMEPEeMEHHOM.

3aBucuMOCTH MeXKAY BeJJUYMHAMU

3aBUCUMOCTH MEXAy BelInuyMHaMd. lIpencraBieHue 3aBUCUMOCTEN MEXAY
BeJIMUYMHAMU B Buje popmyin. Beruucienus no popmynam.
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[IpsiMast mponopiOHATBHAS 3aBUCUMOCTh: 3afaHue Hopmyon, Kodh UIHeHT
IPONOPLMOHAIBHOCTH; CBOKCTBA. IIprMephl MpsAMO MPONMOPIUOHAIBHBIX 3aBUCUMO-
CTEH.

OOpaTHass  NpoONMOpLMOHANbHAS ~ 3aBUCHUMOCTB:  3adaHue  (OpMyJIoil,
KO3(pPUIUMEHT O0OpaTHOW MpPONOPLUOHAIBHOCTH; cBoWcTBa. IIpumeprl o00paTHO
IPONOPLMOHAIBHBIX 3aBUCUMOCTEN.

Pemenue 3amady Ha OPONOPLUUOHAIBHYIO M OOpaTHO NPONOPLUOHAIBHYIO
3aBUCHMOCTH.

YucsioBbie PYHKIUH

[Toustre ¢pynkuu. O6IaCTh ONPEEICHNS 1 MHOKECTBO 3HaUCHUIN (DYHKIUU.
Cnoco0bl  3amanus  ¢yHkuuu. ['padpuxk ¢dynkuuu. ColictBa (QyHKUHMH, HX
OTOOpakeHHE Ha rpaduke: Bo3pacTaHUE M YObIBaHWE (PYHKIUU, HYJIU (DYHKIIUH,
coxpaHeHue 3Haka. UTeHue u nocTpoeHue rpaukoB PyHKIUH.

[Tpumeps! rpaduKOB 3aBUCUMOCTEHN, OTPAKAIOLIUX PEATIbHBIE ITPOLIECCHI.

OyHKIMM, ONUCHIBAIOIIME MPSMYyH0O M OOpaTHO MPONOPLHOHAIbHbBIE
3aBHCHUMOCTH, UX TpaMKu U CBOMCTBA.

Jluneitnas GyHKIMS, €€ CBOMCTBA U IpaduK.

KBanpaTtuunas ¢pyHkuus, ee rpaduk 1 CBONCTBA.

CreneHHble (YHKIMM C HAaTypaJdbHBIMU MOKa3aTesIMU 2 U 3, UX rpapuKu U
cBoiicTBa. ['paduxu byHkumii Yy=+/x,y = iz, v = |x|.

[[TapannenbHbIil TIepeHOC TpadUKOB BIOJAb OCEH KOOpPJAWHAT, CUMMETPUS
OTHOCHUTEJIBHO OCEN KOOPJIMHAT. |

YucioBbIe MOCIEA0BATEIBHOCTH. ApHpMeTHUecKass U reoMeTpuYecKasi
Nporpeccuu

[loHATHE 4YMCIOBOM TMOCIENOBATEIBbHOCTU. 3aJaHHME IMOCIEN0BATEIBHOCTH
peKkyppeHTHOH (opmysoil u popmyiioit N-ro uneHa. [Yucna Gubonauywy. |

ApudmeTrrueckas U reoMmerpuueckas mnporpeccud. Popmyiasl N-ro dwieHa
apu(PpMETUIECKON U TEOMETPUUYECKOW MPOTPECCUi, CyMMBbI TEPBBIX 7 YJICHOB.
N3o00pakeHrne 4wieHOB apu(pMETUYECKON M TE€OMETPUYECKON MPOTpeccuil TOYKAMHU
KOOPJIMHATHOM TIJIOCKOCTH. JIMHEWHBI M AKCHOHEHUMaNbHbIA pocT. CIloXKHbIE
IIPOLICHTHI.

OnucaresbHasi CTATHCTHKA

[IpencraBneHue AaHHBIX B BHJE TaOnuil, auarpamm, rpaduxon. CioyuaiiHas
M3MEHUYMBOCTh. (CTAaTUCTUYECKHE XapaKTepUCTUKM Habopa [aHHBIX: CpeaHee
apupMeTnyecKoe, MeauaHa, HauOoJiblllee W HauMEHbIIee 3HAYeHUs, pa3zMax.
[IpeacraBnenusi 0 BHIOOPOUHOM UCCIIEAOBAHUH.

Ciyyaiinbie COOBITHSL M BEPOATHOCTD

[lonsiTue O ciy4ailHOM ONbITE€ M CIy4alHOM COOBITHH. OJEMEHTapHbIC
cobpiTusa. Yacrora ciayyailHoro coObITusl. CTaTUCTMUECKHUH MOAXOJ K IOHSATHIO
BeposiTHOcTH. [HecoBmecTHbie coObiTus. DopMmyna CIOXKEHHS BEPOSATHOCTEH. |
BeposiTHOCTH  MPOTUBOMOJOXKHBIX  CcOObITHI. JlOCTOBEpHBIE U HEBO3MOKHBIC
coObITUsA. PaBHOBO3MOXKHOCTH cOObITHI. Kitaccuueckoe onpeneneHnue BepoOsITHOCTH.

JIeMeHTbl KOMOMHATOPUKHU

Pemenne xomOumHATOpHBIX 3amau nepebopoM BapuanToB. KomOGuHaTtopHOE
npaBuiIo yMHOKeHUs. [lepectanoBKky U akTopuan
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MHo:xecTBa. J1eMeHTbI JOTHKH

MHOXECTBO, 3JIEMEHT MHOXECTBA. 3aJlaHUE MHOKECTB IEPECUUCICHUEM
AJIEMEHTOB,  XapaKTEPUCTUYECKUM  cBoMcTBOM. CTaHmapTHble  O00O3HAYCHUS
YUCJIOBBIX MHOXecCTB. Ilycroe MHOXecTBO W ero ob6o3HaueHue. [1oaMHOXKECTBO.
OO0beuHeHNnEe U IepeceYeHUEe MHOKECTB, PA3HOCTh MHOKECTB.

WNnmrocTpanyst OTHOMIEHUM MEXJY MHOXXECTBAMH C IIOMOIIBIO JHarpamm
Diinepa - Benna.

[TonsTHEe O PaBHOCUIILHOCTH, CIEAOBAaHUHU, YHOTPEOJICHHUE JIOTUYECKUX CBI30K
€CIM TO B TOM M TOJBKO B TOM Cily4ae, U, WiH.

TemaTHueckoe NVIAHUPOBAHUE
Cc onpejaejieHHeM OCHOBHBIX BH/IOB YUeOHO 1esiTeJIbHOCTH
(5 yacoB B HeeII0)
MATEMATHKA
5-6 KJ1acchl

OcHOBHOe coJepkaHue Mo TeMam XapakTepucTMKa OCHOBHBIX BH/I0B
NeSITeJIbHOCTH Y4YeHHKa (HAa YpOBHe
Y4eOHBbIX JAeiicTBU)

HarypajbHble unciia

Harypanbueii  psa.  [decsatuunas OnuceiBaTh CBOICTBA
cuctremMa cuncieHus.  [Ilo3uMIMOHHBIE | HATYPAIBHOTO psiAA.
CUCTEMBI cuMclieHUs.| ApudmeTnueckue
NEUCTBUS C HATypaJbHBIMA YHUCJIAMHU.
CaoiicTBa apuPMETHIECKUX JICHCTBUM.

Yurathb u 3aNMCbIBATh
HATypaJIbHbIE 4YHUCJIa, CPABHMBATH U
YIOPSAI0YMBATh UX.

[ToHsiTHE O CTENMEHU C HATypaJbHBIM

nokasateneMm. KBagpar u ky0 uucna. BumoAHATL  BBMHCICHHA  ©

HATYpaJIbHBIMU YHUCIIAMU; BbIYUCIATH
YucioBble BBIPAXKEHUs, 3HAYEHUE | 3HAYCHUS CTETICHEMN.

YHCJIOBOI'O BBIPAKCHUS. [Topsanox

JEUCTBUA B YHCJIOBBIX BBIPAXKCHUSX,

HCIIOJIb30BaHHUE CKOOOK.

DopMyJHPOBATH CBOWCTBA
apuPMETHICCKUX JEWCTBUH,
3alUChIBATHL UX C TIOMOIbIO OYKB,

Pemenue TEKCTOBBIX 3a/a4 | npeo0pa3oBbIBaTh HAa WX  OCHOBE
apu(pMETUIECKUM CIIOCOOOM. YHUCJIOBBIC BBIPAKCHUSI.

Henurenu u kparabie. Hanbonbmii AHAJIM3MPOBATh U OCMBICJIMBATH
oOIuii NenuTeNbh, HAaWUMEHbIIEEe OOIIee | TEKCT  3amaud, mnepedopMyIupoBaTh
KpaTHOE. CsoiicTBa JENUMOCTHU. | yCIIOBUE,  M3BIEKAThb  HEOOXOAMMYIO
[Ipusnaku nenmumoctu Ha 2, 3, 5, 9, 10. | uHpopmaIuio, MOAEIHUPOBATH YCJIOBHUE
[Apyrue MPU3HAKU JETUMOCTH | C TIOMOILBIO CXEM, PUCYHKOB, peajbHbIX
(manpumep, Ha 4, Ha 25).] IlpocThie u | MpeaAMETOB;  CTPOMTH  JIOTUYECKYIO
COCTaBHbIE quca. Paznoxenue | HEMOUKY  pacCyX ACHUH;  KPUTHUYECKH
HATypaJbHOTO 4YHUCJIAa Ha  NPOCTHIE | OLIEHUBAThH MOJIyYeHHBIN OTBET,
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MHOXHUTEIU. [AJTOPUTMBI HAXOXJICHHS
HOK u HO/I.] enenue ¢ oCTaTKOM.

OCYLIECTBJIATH CaMOKOHTPOJIb,
OpoBepsii  OTBET HA  COOTBETCTBUE
YCIIOBHIO.

DopmyMpoOBaTh onpeaeaeHus

ACIIUTCII MW KPAaTHOIro, IIPOCTOTO0 H
COCTaBHOI'O YHUCCII, CBOMCTBA U IMPpU3HAKH
JCINMOCTH.

Joka3piBaTh U ONPOBEpPratb C
TIOMOIIIBI0O KOHTPIIPUMEPOB YTBEPKICHUS
0 JIETUMOCTH YHCell.
Knaccupuunponarn HaTypaJbHbIC
yucia (YeTHbIE M HeYETHBIE, IT0 OCTaTKaM
OT JeJICHUs HA 3 U T. 11.).

HUccnenoBarnb MIPOCTEUIIINE
YUCJIOBBIE 3aKOHOMEPHOCTH, MPOBOIAUTDH
YHCJIOBBIE SKCIIEPUMEHTHI (B TOM YHUCJIE C

UCIIOJIb30BAaHUEM KaJIbKYJISITOPA,
KOMIIBIOTEPA)
Jpodu
OObikHOBEHHBIE J1poOu. (OCHOBHOE MopeaupoBatb B TpauUecKoil,
CBOMCTBO Ipoowu. CpaBHeHHE | IpeIMETHON (popMe MOHSATHUS U CBOMCTBA,
O0OBIKHOBEHHBIX JAPOOEH. CBSI3aHHBIC C TOHATHEM OOBIKHOBEHHOM
. JpoOH.
Apudmerndeckue — JIEUCTBHS €

OOBIKHOBEHHBIMU JIpo0siMu. Haxoxnenue
YacTH OT I[€JI0T0 U LIEJIOTO MO €ro YacTH.

Hecsatuunbie  apoou. CpaBHeHue
JNECATUYHBIX ApoOel. Apudmernueckue
JNEUCTBUS C JICCATUYHBIMU  JIPOOSMU.
[IpencraBieane JeCATHYHOM ApoOH B
BUJIC OOBIKHOBEHHOU Ipoou u
OOBIKHOBEHHOH B BUAE JECITUIHOM.

OtHowenue. [Iponopuusi; OCHOBHOE
CBOWCTBO MPOIOPLHH.

[Ipouentsl. HaxoxaeHue mpoLeHToB
OT BCJIWYMHBI MW BEIWYUHBI TII0 €€
MPOLCHTaM; BBIPAKEHUE OTHOUIIEHUS B
MPOLICHTAX.

Pemenue TCKCTOBBIX 3aJgad

®opMyJMpoOBaTh, 3alMHCHLIBATh C
MOMOIIbI0 OYKB OCHOBHOE CBOMCTBO
npoOu, TIpaBuiIa ACHCTBHI ¢ OOBIKHOBCH-
HBIMH IPOOSMH.

IIpeodpa3oBbIBaTh OOBIKHOBECHHBIC
Ipo0Hu, CpaBHMBATL U YIOPSIOYMBATH
1X. BbIMOJHATH BEIYUCICHUS C OOBIKHO-
BEHHBIMU JIPOOSMHU.

YuTaTh 1 3aNMHCHIBATH JICCATUYHBIC
Jpoowu. IIpeacraBasTh
OOBIKHOBEHHBIE Ipodu B BUE
JNECATHUYHBIX ApoOeld W JeCATUYHBIE B
BUJIC OOBIKHOBCHHBIX; HAXOAUThH
JECSATUIHBIC TIPUOIIVDKESHUS
OOBIKHOBEHHBIX JIPOOEH.

CpaBHUBaTHL ¥ YNOPS/I0YMBATH
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apu(pMETUIECKUM CIIOCOOOM

JIECSITUYHEBIE Tpo0Hu. BuInmoJHATH
BBIYUCJICHUS C ICCSITUIHBIMHU APOOSIMH.

HUcnoab3oBarb DKBUBAJICHTHBIC
MPEACTABICHUS APOOHBIX YHCEN MPU UX
CPaBHEHUH, IIPU BBIYUCIICHUAX.

BbINOJHATH NMPUKHUAKY U OLIEHKY B
X0J1€ BEIYUCIIEHUN.

OO0bSICHATb, YTO TAaKOE€ IPOLECHT.
IIpeacraBasitb  NOpPOLEHTHI B BUJE
JpoOeit u 1podu B BUJIE MPOIIEHTOB.

OcyuiecTBJIATH TIOMCK
unpopmanmu (B8 CMHU), coaepxanieit
JJaHHbIC, BBIPAXKEHHBIE B MPOLECHTAX,
UHTEPIIPETUPOBATH UX.

IlpuBoaurth IIPUMEPBI
UCIOJB30BaHUS OTHOILIEHUH Ha
MPaKTHUKE.

Pemarp, 3amaun Ha TPOLEHTHI H
npobu (B TOM YHCIIE 3a7a4l U3 pealbHON
MPAKTUKU, UCTIOJIB3Ys TIPU HEOOXOIUMOC-
TH  KaIbKYJIATOD); HCII0/Ib30BATh
TIOHSATUSI OMHOUIEHUsT U NPONnopyuu Tpu
pelieHuu 3aaad.

AHAJIM3UPOBATL U OCMBICINBATH
TEKCT 3ajaud, mnepeGopMyJIMpoOBaTh
yCIIOBHE, M3BJIEKATh HEOOXOJAUMYIO HH-
(dopMaiuo, MOAEJIHPOBATH YCIOBUE C
MOMOILBIO CXEM, PHUCYHKOB, pEalbHBIX
MPEJAMETOB; CTPOMTb JIOTUYECKYIO Iie-
IIOYKY  pacCyKJICHUN; KPUTUYECKH
OLICHHBATH IIOJTyYEHHBIN OTBET,
OCYLIECTBJIATH CaMOKOHTPOJIb,
poBeEpssi OTBET HAa  COOTBETCTBUE
YCIIOBHIO.

IIpoBoaurts HECJI0XKHbIC
HCCIeIOBaHMS, CBSI3aHHBIE co
CBOMCTBaMHU JIPOOHBIX YHCEI, OMUPASIChH
Ha YHCJIOBBIE OHKCIEPUMEHTHI (B TOM
YUCJIE C UCMOJb30BAHUEM KaJIbKYJATOPA,
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KOMITBIOTEPA)

Pammonan

bHbIC YHCJIA

[TonoxxutenbHbIE M OTpUIATCIBbHBIC
quciia, MOAYJIb YucJia.

N3o0paxkeHnre  yucen  TOYKAMU
KOOPAMHATHOM NPSAMOM; reOMETpUYecKas
MHTEPHpPETALNS MOIYJIS YUCTA.

MHO0k€eCcTBO
MHOXECTBO  panMOHAJIbHBIX
CpaBHEHHME  pALMOHAJIBHBIX  YHCE].
Apudmernueckue NEUCTBUSA c
panMoHanbHbIMM  unciaMu. (CBOKCTBA
apupMeTHIECKUX JEHCTBUI

OCIbIX YHUCCII.

YUCCII.

N3mepenusi, NpuOIMKEHUS, OILEHKU.
3aBUCUMOCTH MEKIy BEITUYNHAMHU

[TpubamxenHoe 3HauCHHE
BEJIMYHHBI; OKPYIJICHUE HATypaJbHBIX
qucen U AeCATUYHBIX apooOeit. [Tpukuaka
Y OLICHKA PE3yJIbTaTOB BHIYMCIICHUH.

[Ipumepbl  3aBUCHMOCTEM  MEXIY
BEJIMYMHAMMU: CKOpOCTb, BpeMsH,
pPacCTOsIHHUE; MPOU3BOJUTEIIBHOCTb,
BpeMsa, paboTa; 1eHa, KOJIHMYECTBO,
croumMocte u  nap. IIpencraBnenue
3aBUCUMOCTEN B BUAE GOpMYI.

Pemenue TEKCTOBBIX 3a/1a4

apu(pMETUYECKUM CIIOCOOOM

IIpuBoaurth [IPUMEPBI
UCIIOJIb30BAaHUSI B OKPYXKAIOIIEM MHpPE
MOJIOKUTENIBHBIX M OTPULATENIbHBIX
yycen (TeMIepaTypa, BBIMTPHILI
IIPOUTPBILL, BBIIIE - HUKE YPOBHS MOPS U
T. IL.).

HN300paxkarb TMOJOXKUTEIBHBIE U
OTPULATENIBHBIE PAlMOHAIBHBIE YHUCTIA
TOYKaMHU Ha KOOPJIMHATHOM MPSIMOU.

Xapakrepu3oBaThb
LEJTBIX YHCell,
pallMOHAJIbHBIX YHCEI.

MHOXECTBO
MHOZKECTBO

@®opMyIMpPOBaTh U 3aNMCHIBATH C
MOMOIIBI0 OYKB CBOMCTBa JEUCTBUI C
palMOHAIBHBIMU YHCIIaMH, NPUMEHATH
UX 1 1peoOpa3oBaHUS — UYMCIOBBIX
BBIPAKEHUN.

CpaBHuUBaTHL U YHNOPHAJAOYUBATH
palMOHAJIBHBIE  YHUCJa,  BBINOJHATH
BBIYMCJIEHUS C PALMOHAIIBHBIMH YHCIIAMH

H3MepeHI/Iﬂ, le/lﬁ.]'lH)KeHl/lﬂ, OIlCHKMU. 3aBHCHMOCTH MEKAY BEIUYUHAMU

[TpubmmxeHHoe 3HAYCHHE
BEJIMUUHBI, OKPYIJIEHHE HaTypaJIbHBIX
qHUCeN U JeCATUYHBIX aApooeit. [Ipukuaka
Y OLICHKA PE3yJIbTaTOB BBIYMCIICHUM.

[Ipumepsl  3aBUCUMOCTER  MEXKIY
BEJIMYMHAMMU: CKOPOCTb, BpeMH,
pacCTosIHHUE, IIPOU3BOJAUTEIBHOCTD,
Bpemsi, paboTa; I1I€Ha, KOJHUYECTBO,

Bbipaxarts OJHU € IUHULIBI
W3MEpPEHUsT  BEJIIMYMHBI B JPYIHX
eauHuIax (MeTpsl B KHIJIOMETpaAXx,

MUHYTHI B yacax " T. I1.).

OKpyrJisiTb HaTypaJbHBIE 4uUCIA U
JECATUYHBIE apoou. BbINOJIHATH
INPUKUJKY U OLIEHKY B XOJI€ BbIUYUCICHUM.
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croumoctb u  ap. llpencraBieHue
3aBUCUMOCTEH B BUIE HOpMyI.

Pemenne TEKCTOBBIX
apu(MeTHuyecKuM crocoooMm.

3azaaqd

MopaenupoBarhb HECJIOKHBIC
3aBUCUMOCTH C TMOMOUIbIO  dopMyT;
BBINOJHATH BHIYUCIICHUS IO (popMyIiaM.

Hcnoan3oBath 3HAHUS 0
3aBHCHMOCTSIX ~ MEXIy  BeIHMYMHAMHU
(cKOpoCTh, BpeMsi, pacCTosiHHE; padora,
MIPOU3BOIUTEILHOCTD, BpEMS | T. T1.) MIPH
perieHnn TEKCTOBBIX 3aad;
OCMBICJIMBATH TEKCT 33J]a4H, H3BJIEKATh
HEOOXOMMYI0 HH(pOpMAIHI0, CTPOUTh
JIOTUYECKYIO  IIEMOYKY  PACCYKICHUH;
KPUTUYECKA OLEHUBATh TIOJyYCHHBIN
OTBET.

DJIeMEHTBI aJreopsol

Hcnonb3oBaHue OyKB TS
0003HauYEHUs YMCe, JJI 3allMCH CBOWMCTB
apu(pMETUYECKUX JTCUCTBUM.

bykBeHHbIE BhIpakeHUs. YUwucioBoe
3HaUYE€HUE OYKBEHHOTO BBHIPAKECHHUSI.

YpaBHEHHE, KOpPEHb YpPaBHCHMS.
HaxoxaeHue Hen3BeCTHBIX KOMIIOHEHTOB
apu(pMETUIECKUX JTCUCTBUM.

JlekapToBbI KOOPJAUHATHI Ha
miockoctd. IlocTpoeHue TOYKM TIO €e
KOOpJIMHATaM, OIPECIICHUE KOOPAUHAT
TOYKH Ha INIOCKOCTH

Yurarh U 3alHCHIBATH 6YKBGHHI>IG
BBIpAKCHUA, COCTaBJIATh 6YKBGHHI>IG
BBIPpAKCHUA 110 YCIIOBUAM 3a1a4.

BbIuuCJIATH, YHCIOBOE 3HAYCHHE
OYKBEHHOTO BBIPOKECHHS TPU 3aJaHHBIX
3HAYCHUAX OYKB.

CocrTaBiasiTh YpaBHEHUS 1o
ycinoBusM 3aaad. Pemratb npocreninne
YPaBHEHHUsI Ha OCHOBE 3aBHCHUMOCTEU
MEXIy KOMIOHEHTaMH apru(PMETUUECKUX
JICVCTBHM.

Crpourts Ha KOOpJIMHATHOMU
MJIOCKOCTH TOYKM U (QUTYpHI  TIO
3aIaHHBIM KOOpJMHATaM, OMpeaessiTh

KOOpAHWHATBI TOYCK

OnucarenbHas craTuctuka. BepossitHocTh. KomMOuHaTopuka

[IpeacraBieHne JaHHBIX B BHUJC
Ta0JIHII, TUarPaMM.

[lonsiTue 0 ciay4yallHOM COOBITUU.
JlocTOBEpHOE M HEBO3MOYKHOE COOBITHS.
CpaBHeHUE 1IaHCOB.

Pemenne KOMOMHATOPHBIX
METOJIOM Tepedopa BapHUaHTOB.

3aJa4

N3BaexkaTh nHGOpMALINIO U3 TAOJIHUITL
W JUarpamMM, BBINOJHATH BBIYUCICHUS
no TaOJWYHBIM JaHHBIM, CPABHHMBATH
BEJIMYMHBI, HAXOAUTH HAUOOJIBIINE U
HAaWMEHBIIINE 3HAUYCHUS U JIP.

BbinoaHaTs cbop uHbOpManuu B
HECJIOKHBIX CIIy4asX, OPraHu30BbIBATh
uHboOpMaIMi0O B BUAE TaOIWll U JuUa-
rpaMM, B TOM YHCI€ C TOMOIIBIO
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KOMIIBIOTCPHLIX ITPOIpaMM.

IIpuBoauTh npUMEPHl CIyYaHBIX
COOBITHH, TOCTOBEPHBIX U HEBO3MOXKHBIX
coObIThii. CpaBHMBATh IIAHCHl HACTYII-

JeHUs1 COOBITHH; CTPOMTH pPEUEBBIC
KOHCTPYKIIUU C UCIIOJIb30BAaHUEM
CIIOBOCOYETAHUM  Oosnee  6eposmHo,
MANo8eposmHo U Jp.

BoinosHaTs nepedop BCEX

BO3MOJKHBIX BAapHAHTOB MOJIs1 IICPCCUCTA
00BEKTOB WU KOM6HHaI_[Hﬁ, BbIICJIATH

KOMOHWHAIIMK, OTBEUYAIOIINE 3aJIaHHBIM

YCIIOBUSIM

Harasignas reomerpust
Harnsinuple  mpeactaBieHuss O Pacno3naBath  Ha  dYeprexax,
reoMeTpuyeckux  Qurypax:  mpsiMasi, | pUCYHKaX, U MOJEISIX TE€OMETPUUECKHUE
OTPE30K, Iy, yTod, JomaHnasi, | Gurypsl, KoHpuryparuu ¢uryp (Tiockue
MHOTOYTOJIBHUK, OKPY>KHOCTh, KpYT. |H  MpocTpaHcTBeHHbI). I[IpuBOAUTH
B3anMHoe pacmnosniokeHue ByX MPSIMBIX, | IPUMEPHI  aHAJIOTOB  T'€OMETPUUYECKUX

JIBYX OKPY’KHOCTEH.

MHOroyroJibHUK, ITPaBUJIbHBIN
MHOTOYTOJIbHUK. YeTbIpexyroJbHUK,
PAMOYTOJIbHUK, KBaAparT.

Bubl TPEYTOJIbHUKOB:
OCTPOYTOJIbHBIN, MPSIMOYTOJIBHBIM,
TYIIOYTOJIbHBIN, paBHOOEAPEHHBIH,
PaBHOCTOPOHHUI.

N3o6pakenne r€OMETPUUYECKUX

buryp Ha HeNUHOBaHHOW Oymare c
UCIIOJIb30BaHUEM  IIUPKYJs, JIUHEHKH,
yroyibHHUKa, Tpancnoptupa. [Iloctpoenus
Ha KJeT4aTon Oymare. |

JnuHa otpeska, momanoi. [lepumerp
MHOTOYTOJIbHUKA. EQuHUIBI M3MepeHus
IvHBL.  3MepeHne [UIMHBI  OTpE3Ka,
MOCTPOCHHUE OTPE3Ka 3aJaHHOW JJIMHBI C
MMOMOILBIO JINHENKH.

Buaer  yrmoB:  OCTpBIM, TIPSIMOM,

TynoH, pas3BepHyThl. I'pamycHas mepa

buryp B OKpy>KaroiieMm MHUpE.

N300paxkatb F€OMETPUYECKUE
burypsl 1 uX KOHUTYpAIIUU OT PYKH U C
MCIIOJIb30BaHUEM YEPTEKHBIX
WHCTPYMEHTOB. N3o0paxath

reoMeTpuyeckre (GuUrypbl Ha KJIeT4aToun
Oymare.

N3mepsaTh C MOMONIBIO JTUHEUKHA U
CPaBHMBATDb JJIMHBI OTPE3KOB. CTPOUTH
OTPE3KM 3aJaHHOM JUIMHBI C IOMOILBIO
JUHEMKU U LUPKYJSA, YIJbl 3aJaHHOU
BEJIMYMHBI C TMOMOIIBIO TPAHCIIOPTHUPA.
Beipaxkars OIHHM €IMHULBI U3MEPEHUS
JUIVH 4epe3 ApYyTrue.

Boipaxkarb OIHU €IUHULIBI

U3MEpPEHUs YIIIOB Yepe3 ApyTrue.

BopruucasaTs mion@aan KBaapaToB U
MPSMOYTOJILHUKOB, WCIIONB3YS (POPMYJIIBI
IJIOIIAAM KBaJipaTa M MPSIMOYTOJbHHKA.
Bbipakars OHM €IUHHIBI W3MEPECHUS
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yrina. V3mepeHue M MOCTpOEHHE YTIIIOB
3aJlaHHON TPayCHOW MEphl C MOMOIIbIO
TpaHCIIOPTHUPA.

[TousiTne 10T/ burypsr;
€UHULIBI U3MEPEHUS TUJIOILA TN,
[Imomaae nOpsIMOYroNbHUKA, KBAJparta.
PaBHOBenukue burypsl.

[PaBHOCOCTaBIIEHHBIE (DUTYPHI. |

[Pa3pe3anue U COCTaBJICHHE
reomerpuyeckux ¢uryp. Iloctpoenue
MMapKETOB, OPHAMEHTOB, Y30POB. |

[Pemenne 3amau  Ha HaXOXKJICHUE
PAaBHOBEIMKHX U PAaBHOCOCTABICHHBIX

¢uryp.]

Harnsoueie IIPEACTABICHUS 0
MPOCTPAHCTBEHHbIX  (urypax  (kyO,
napajuiefienunen, MNpu3Ma, MUPaMHIa,
map, cdepa, KOHYC,  IHJIUHIAD).
N3o0paxenue IPOCTPAHCTBEHHBIX
¢uryp. [Tpumepsbl CEUYECHUM.

Muororpannuku. IIpumepsl pa3BepTok
MHOTOTPAHHHUKOB, IMHWJIWHIpAa U KOHYCa.
[Co3naHue Mopeneil MpoCTPaHCTBEHHBIX
¢uryp (u3  Oymaru, TPOBOJIOKH,
MJIACTUJIMHA U JIp.). |

ITonarue oObeMa; eqMHUIIBI 00BEMA.
Ob6beMm IPSIMOYTOJIBHOTO
napasuiesnenumnesaa, kyoa.

[lonsitTue o  paBeHcTBe  Guryp.
IlenTpanpHasi, oceBas © 3epKajbHAs
CUMMETpPHH. N3o0paxenue

CUMMETPUYHBIX QUTYP.

TJIOIIA/IA Yepes3 IpyTHue.

H3roraBauBaTh NpOCTPAHCTBEHHBIE
burypsl U3 pa3BEpTOK; pacro3HaBaTh
pa3BepTKu KyOa, mapajiesienunenaa, Mu-
paMubL, UUJIMHIpA " KOHYCa.
PaccmarpuBarh MNpoOCTEUIIME CEUYCHUSA
MPOCTPAHCTBEHHBIX (UTYp, MOTydaeMble

nmyTeM IPEIMETHOTO 17001
KOMIIBIOTEPHOTO MOJICTIMPOBAHUS,
OTIPEIETSATH UX BUJI.

Boruuciaars 00beMbl Kyba H
MPSIMOYTOJIBHOTO napajiiesienunena,
ucrnosb3yst popmynsl o0bemMa Kyba u
MPSIMOYTOJIBHOTO napajiiesienurnena.

BoIpaxkaTh OZHM CIUHUIIEI U3MEPCHUS
o0bema uepes Apyrue.

HccaenoBarb u ONHCHIBATH
CBOMCTBA r€OMETPUYECKUX ¢buryp
(TuTockux U MPOCTPAHCTBEHHBIX ),

UCIIONIb3Ysl DKCIEPUMEHT, HaOI0/IEHUE,
u3Mepenue. MoaeJMpoBaTh TE€OMETPU-
yeckue OOBEKThl, HCIHOJIb3Yyd Oymary,
MJIACTHIINH, MPOBOJIOKY u ap.
HUcnoab3oBarh KOMITBIOTEPHOE
MOJEJIUPOBAHUE M OKCHEPUMEHT IS
U3YYEHUSI  CBOMCTB  I'€OMETPUYECKHX
OOBEKTOB.

Pemiatp 3a7auM Ha HaXOXKICHUE
JUTHH OTPE3KOB, IEPUMETPOB
MHOTOYTOJBHUKOB; TPaJyCHON  Mepbl
YIJIOB; IUIoIIaIe KBaJ[paTOB u
MPSIMOYTOJILHUKOB; OOBEMOB KyOOB U
MPSMOYTOJIbHBIX napajieIeune/oB,
KyOa. BblaeasiTb B yCIOBHHM 3a/lauu
JTaHHBIC, HEOOXOUMBIE JIJISl €€ PEIICHUS,

CTPOUTH JIOTUYECKYIO LEMOYKY
paccyXJIeHU, CONMOCTABJIATH
MOJIYYeHHBIH pe3yJbTaT C YCJIOBUEM
3a/layu.

HaxonuTe B OKpYXKarwIleM MUpe
IUIOCKHE U IPOCTPAHCTBEHHBIE
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CUMMETPUYHbIE (DUTYPBI.

N300paxatb paBHbIC burypsi;
CUMMETPUYHBIC (DUTYPHI
AJITEBPA
7-9 knaccebl
JlecTBUTEIBbHBIE YHUCJIA
Pacmmpenue MHOYKECTBa XapakTepu30BaTh MHOECTBO
HAaTypalbHBIX YHUCEN 0 MHOXECTBA | IEJbIX qucen, MHOKECTBO
LENbIX, MHOXECTBA MEJNbIX YHCEN [I0 | pAMOHAJBHBIX  YHCEN,  ONMHUCHIBATH
MHOKECTBA palMOHAIIBHBIX. | COOTHOILIIEHUE MEXKY 3TUMH
PanmonanbHOE YMCIIO KaK OTHOILICHUE % MHOKECTBaMHU.

TJ€ m - LEJIOE YUCIIO, 1 - HATYPAJIbHOE.
CreneHs ¢ 1eIBIM ITOKa3aTeIeEM.

KBagpaTHpli KOpeHb M3  YHUCIA.
Kopens Ttperbent crenenu. [Ilonsatne o
KOpHE N-W CTENEeHW W3 4Yucia.] 3amnuch
KOpHEH C MOMOILBIO CTENEHU C IPOOHBIM
ITOKA3aTEeIIEM.

[TonsiTue 006 MppaLMOHATBLHOM YHCIIE.
WppanoHalbHOCTh  YHCIIA /2 u
HECOM3MEPUMOCTh CTOPOHBI M AUAroHaau
kBagpara. JlecsaTuuHble MOPUOTMHKEHUS
uppanuoHainbHbIX uwnceln. [IlocTtpoenue
HAa KOODJMHATHOW IPAMOM  TOYEK,
COOTBETCTBYIOIIHX UPPALHOHATBHBIM
qycliaM BHJA /n, TJI€ 7 - HaTypalbHOE
YK CIIO. |

MHOXECTBO AECHUCTBUTEIbHBIX UMCEI,
MPEACTABICHUE JICMCTBUTEIBHBIX YHUCEII
OCCKOHECUHBIMHU JECATHYHBIMH JTPOOSMHU.
CpaBHeHHE  JICHCTBUTENBHBIX  YHCE].
[[Ieppoamyeckue W HENEPUOIUUYECKHUE
JECATUYHBIC apoomu. | B3anmuo
OJHO3HAYHOE COOTBETCTBUE MEXKIY ACH-
CTBUTEIIPHBIMU 4YHCIIAMM M TOYKAMHU
KOOpJWMHATHOM  mpssMou.  YUHCoBbIE
MPOMEKYTKHU: HHTEPBAJI, OTPE30K, JyH.

CpaBHMBaTHL U YNOPSA0YMBATH
palMOHAJIIbHBIE  YHCIA,  BBIMOJIHATH
BBIYHCIICHUS C panuoHAIbLHBIMU
YHICJIAMH, BBIYUCIISATH 3HAUCHUSI CTEIICHEH
C LEJIbIM MOKA3aTENEM.

dopmyMpoBaTh ONpeIeJICHHE
KBaJpaTHOTO KOPHS U3 YHCIIA.

Ucnoan3oBarb rpaduk GyHKIMHA Y

x? U HAXOXICHHS KBaIPATHBIX
KOpHEW.  BblUMCAsITL  TOYHBIE U
NpUOIMIKEHHBIE ~ 3HAYECHHs]  KOpHEH,
UCIIONIB3Ysl TIPU HEOOXOJIUMOCTH Kallb-
KYJISITOP.

®opmyTHpOBaATH oTpeieNieHue
KOpHSI TpeTheHl CTeNeHW, HaXOAUTh
3HAYCHUS KyOWYeCKHX KOpHEH, Tpu
HEO0OXOUMOCTHU UCTIOJIb3YsI
KaJbKYJISATOP.

HUccaenoBarb CBONCTBA

KBaJPAaTHOTO KOPHSI, KyOM4ECKOTO KOPHS,

IIPOBOJSL YHWCIIOBBIE DKCIIEPUMEHTBI C
WCIIOJIb30BaHUEM KQJIBKYJISTOPA,
KOMIIBIOTEDA.

IIpuBoaurth [IPUMEPBI
VPpPALMOHAIBHBIX YHUCEJ; PACIO3HABATh
palMOHAJIBHBIE M HWPPAlMOHAJIbHBIE
4yuCia; M300paxkaTh 4KCIIAa TOYKaAMU
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KOOPJAMHATHOW MPSIMOM.

Haxoauth JIECSITUYHBIC
NPUOIHKEHUS palMOHATBHBIX u
MppalHOHAIBHBIX YHCEN; CPABHUBATH U
YHOPSiI0YUBATH JICHCTBUTEIILHBIC
YyHca.

OnuceiBaTh MHOECTBO
JIEVUCTBUTENBHBIX uncell. Mcnmoab3oBaTh
B IMCHMEHHOW MaTEeMaTHYECKON peuu
0003HaYeHUs U rpaduueckue
M300pKEHHS]  YUCJIOBBIX  MHOYECTB,
TEOPETUKO-MHOXKECTBEHHYIO CHMBOJIUKY

N3mepenusi, npud

JIMAKCHHUA, OIICHKH

[TpubnmxenHoe 3HAYCHHE
BEJINYUHBIL; TOYHOCTh TMPUOIMKECHUS.
[AGCOIIIOTHAsE U OTHOCUTEIbHAS TIOTPEIll-
HOCTHU PUOITNKEHUS. | Pazmepsr
O00OBEKTOB  OKpyKaromero Mupa (0T
AJIEMEHTapHbIX 4YacTull J0 BcenenHoii),
JUTUTEIIBHOCTD IIPOLIECCOB B
OKPYXKarUIEM MUpE.

[Ipukuaka u OILIEHKA pe3yJIbTaTOB
BerunciaeHu. CriocoObl 3alIiMcH 3HAUYEHUI
BEJIMUMH, B TOM YHCJIE C BBIJCICHUEM
MHOXHUTENS - ctenenu 10 B 3amucu yncia

Haxozme, AHAJIU3UPOBaATD,
COMMOCTaBJIATH YHCJIOBBIC
XApPaKTCPHUCTHUKHU 00BEKTOB

OKPY’KaIOLIEro MUPA.

HUcnoan3oBarh 3a0uCh 4YWCIa B

CTaHJAAPTHOM BHJE I  BBIPOKCHHS
pa3MepoB  OOBEKTOB,  JJIUTEILHOCTU
MPOILIECCOB B OKPY’XKaIOIIeM  MHpE.

CpaBHUBATBH 4YuCIAa M BEIUYUHBI, 3a-
MACAHHBIE C KCIOJIb30BAHUEM CTEIECHU

10.

HUcnoan3oBath paszHbie  GHOPMBI
3aMiCH  TPUOJMIKEHHBIX  3HAYEHUH,
neJaaTh BBIBOJIBI 0 TOYHOCTH
MPUOIIMIKEHUS.

BbINOJIHATH BBIYMCICHUS C pCaJlbHBIMHU
JaHHBIMMU.

OxpyrasaTh HaTypaJbHbIC YNCIA U
JECATUYHBIE IPOOH.

BbINOJIHATH NPUKUIKY U OLEHKY
pe3yJIbTaTOB BBIYMCIICHUN

BBenenue

BykBeHHbBIE BbIpaXKeHUS (BBIPAKECHHUS
C TMepeMeHHbIMHU). YuciioBoe 3HaUYEHHE
OYKBEHHOTO BbIpakeHus. JlomycTumblie

B aJredpy
BbIinoJaHaTs AJIEMEHTApPHbIE
3HAKOBO-CUMBOJINYECKHE JEeNUCTBUS

MPUMEHITh OYKBBI JUIsI  0003HAYCHUS

3
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3HAUYCHHUA TICPECMCHHBIX. HOI[CTaHOBKa
BBIpa)KeHI/Iﬁ BMCCTO IICPCMCHHBIX.

[IpeobpaszoBanme OYKBEHHBIX
BBIDQXEHUA  HAa  OCHOBE  CBOWCTB
apuMEeTHIECKUX JICUCTBUNA. PaBeHCTBO
OYKBEHHBIX BbIpakeHHH. T0X/1eCTBO.

qucel, AJIs 3alUCH OOLUX YTBEPKACHU;
COCTABJISITb OYKBEHHbBIEC BBIPAKEHUS 10
YCIOBUSIM, 3aJaHHBIM  CJIOBECHO, C
IOMOULIbI0  PUCYHKAa WM  4YepTexka;
npeodpa3oBbIBATH anredpanveckue
CYMMbl M TpPOU3BEACHUS (BBINOJIHATH
NPUBEIACHUE  MOAOOHBIX  CJIAraeMbIX,
pPacKphITHE CKOOOK, YIPOILEHNE
IIPOU3BEIECHUN ).

BbIYHCASATH YHCIIOBOE
OYKBEHHOTO  BBIPAKEHHS;
00JacTh JOITYCTUMBIX
MIEPEMEHHBIX B BBIPAKCHHH.

3HAUEHUE
HaXOIUTh
3HAYEHUU

MHoro4jieHbI

Crenenb C HaTypaJIbHbIM
IIOKa3aTeseM U ee cBoMcTBa. OTHOWIECHBI
U MHOrowieHbol. CTeneHb MHOTOYJICHA.
CnoxxeHue, BbIYUTAHUE, YMHOXEHUE
MHOTOWIeHOB. DOpPMyJIbl COKpPAILIEHHOTO
YMHOXKEHHSI: KBaJpaT CyMMbl U KBaapaT
pazHocTH. [Ky0 cyMMBbI 1 KyO pa3HOCTH.
dopmyna pa3HOCTH KBaJpaToB.
[DopMynbl CyMMBI KyOOB M Pa3HOCTH
KyOOB. ] [IpeobpazoBanue 1EJI0TO
BBIPQ)KEHHSI B MHOTOYJIEH.

Pa3znoxenue MHOT'O4JIEHA Ha
MHOKHUTEIIH: BBIHECEHUE oO11ero
MHOXHUTENST 3a CKOOKHM, TPYNIHUPOBKA,
npuMeHeHne (GopMys  COKpaIeHHOTO
YMHOXEHHs. MHOrouneHsl ¢ OIHOU
nepemeHHo.  KopeHb  MHOrousiesa.
KBampartHeiii  TpexuiieH, pasyoKeHUe
KBaJIpaTHOTO TPEXWICHA HA MHOXKHUTEIH.

DopMyIHPOBaTh, 3alUCLIBATH B
CUMBOJINYECKOU dopme U
000CHOBBIBATb CBOICTBAa CTEHNEHU C
HaTypaJIbHBIM MOKa3aTeleM; MPUMEHATh
CBOMCTBA CTENEHU IJsl NMPeoOpa3oBaHMs
BBIPAKEHUW U BBIYHUCIICHUM.

BuInmoauaTh NEeUCTBUS C
MHOTOYJIEHAMMU.
Joka3bIiBaThH bopMyIibI

COKpAILIEHHOI'0 YMHOXEHUS, NIPUMEHATH
X B MPeoOpa30BaHUAX BBIPAKCHUN U B
BBIYHCIICHUSX.

BbInoaHATH pas3noxKeHue
MHOTOUJIEHOB Ha MHOKHTENH.
Pacno3HaBaTh KBaJpaTHBIM TPEXUWIEH,
BBISICHAATH BO3MOXXHOCTh Pa3JIOKEHUS Ha
MHOXKUTEIHU, MPEACTABJIATH

KBaApaTHbIN TPEXWICH B BUJIE
MIPOU3BECHUS JIMHEUHBIX MHOKHUTEJIEH.

I[IpumensaTe paznuyHbie  (HOPMBI
CaMOKOHTPOJIS npu BBITTOJTHEHUH
npeoOpa3zoBaHu
AJredpanyeckue 1poou
AnreGpanueckas  1po6b. OCHOBHOE | @opmMyTHpPOBATH OCHOBHOE
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CBOMCTBO anreOpanyeckor  ApoOu. | CBOMCTBO  anrebpanyeckoil apodbu U
Cokpamienue npoOeit. CiioxkeHue, Bbl- | HPUMEHATh €ro Ui MpeoOpa3oBaHUs
YUTaHUE, YMHO>KEHHUE, JIeJIeHHe | IpoOeH.
anreOpanyeckux apooeit. .
BbInoHATH JEUCTBUSA Cc
CrerneHb ¢ LIENBIM MOKa3aTeJeM U ee | alreOpanyecKuMHu Ipo0sIMU;
CBOICTBA. NPeICcTABJIATH 11€JI0€ BHIPAXKEHHUE B BUJIE
MHOTOWIEHa, JpoOHOE - B  BHUJE
PauMoHanbHEIC  BRIDAKCHMA M WX | orpoienyg MHOTOWIECHOB; JOKa3bIBaTh
npeoOpa3oBaHuUs. JlokazarenbCcTBO TOKIECTEA.
TOXJIECTB.
®opmyaIHpPOBATH oTpe/ieIeHe
CTENIEHU C  MEeJbIM  TOKa3aTeseM.
dopmyaupoBaTthb, 3anuCcbIBaTh B
CUMBOJIMYECKOM dbopme u
WLITKCTPUPOBATh IIPUMEPAMH CBOMCTBA
CTENICHW C  IEJIbIM  IIOKa3aTeseM;
NPUMEHSITh CBOWCTBA CTEMEHU IS
npeodpa3zoBaHus BBIpaKEHUN u
BBIYHCIICHUU.
KBagpatHbie KopHH
[TonsTue KBaIpaTHOT'O KOpHA, Jdoxa3pIBaTh CBOWCTBA

apu(METHICCKOTO KBJAPATHOTO KOPHSI.
2
YpaBHeHue BUaa X° = a.

CaoiicTBa apu(PpMETUIECKUX
KBaJPAaTHBIX KOPHEH: KOPEHb W3 IMPOU3-
BEJICHUS, YACTHOTO, CTCTICHH.

ToxnecTBo BHUIA
[,,”.-'E)z =a,rme a = 0,Va? = |al.

[IpumeHeHre CBOMCTB apr(pMETUUECKHUX
KBaJPaTHBIX KOpHEW K MpeoOpa3oBaHUIO
YU CJIOBBIX BBIPAKEHU u K

BBIYHCJICHUSAM.

apu(pMETUIECKUX KBAJAPATHBIX KOPHEH;
NPUMEHSATh KX K TpeoOpa3oBaHUIO
BBIPAKEHU.

BbluncasiTe 3HaYCHUS BBIPAXKECHUMU,
coJieprKallux KBaJpaTHBIE KOPHU;
BbIPAkKATh NepEMEHHbIC u3
r€OMETPUYECKUX U (PU3NUECKUX GopMy.

HccaenoBarh ypaBHEHHE BUAA x°
a; HAXOAMTh TOYHBIC W MPUOIMKCHHBIC
KOpHH TIpH

a>0

YpaBHeHuUs ¢ OTHOM NepeMeHHOU

YpaBHEeHHE C ONHOM TEPEMEHHOM.
Kopens ypaBHeHns. CBOMCTBA YUCIOBBIX
paBeHCTB. PaBHOCHIIBHOCTD ypaBHEHHU.

Jlunerinoe ypaBHEHHUE.
[MccnenoBanue JIMHEMHOTO ypaBHEHUS. |
Pemienne ypaBHEHUWI, CBOISIIUXCS K

IpoBoauth OKa3aTeJIbHbIC
pacCcyXIeHus O KOPHIX YpPaBHEHHS C
ONOpOM  HA  ONpENENICHHE  KOpHH,
(GyHKIIMOHATbHBIE CBOMCTBA BHIPAKEHUH.

Pacno3unaBarthb JIMHEUHBIE
KBaJIpaTHbIE  YpPAaBHEHMS, 1IEJIbIC

u
141
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JIMHENHBIM.

KBanpatnoe ypaBHeHune. Henomnnbie
KBAJIpAaTHBIE YPaBHCHHSI. ®opmyia
KOpHEHN KBaJIPaTHOTO YpPaBHEHUS.
Teopema Buerta. Pemenue ypaBHEHUH,
CBOJSILIUXCS K KBaJpaTHBIM.
bukBaaparaeie ypaBHeHHs. [Ipumepsbl
pELIEHUsT  YPaBHEHUW  TPETbEU  H

YETBEPTOM CTENEHH C HCIOJIb30BAHUEM
METOHOB PpA3JO0KEHUS HA MHOXKHUTEIN
[3aMeHBI NEPEMEHHOM .

JIpOOHBIE YpaBHEHUS.

Pemiaty JMHEHHBIE, KBAJApPATHBIE
YpaBHEHHs, A  TaKXKE€  ypaBHEHUS,
CBOJSIIIIMECS] K HUM; pemarh JIpoOHO-
paloHaabHble ypaBHEHUs. OnpeneasiTh
HaJINYME KOPHEHN KBAJIPATHBIX YPABHEHUH
0 JUCKPUMHHAHTY U KO3 PuIimentram.

Pematn TEKCTOBBIC 3aJa4u
anreOpanyeckuM CIOCOOOM: TMEePEXOUTh
OT CJIOBECHOM (POPMYJTUPOBKH YCIOBHUSI
3a/1a4M K aire0pandecKol MOJICNIH IyTeM

Pemenue IpOOHO-PAITMOHANILHBIX | COCTABJICHHUSI ~ YPaBHCHHS,  peliaTh
ypaBHEHUH. COCTaBJICHHOE ypaBHEHHUE;
HHTEPNPETHPOBATH PE3yJIbTAT
Pemenue TEKCTOBBIX 3a7a4
anredpandyeckuM crocooom
CucremMbl ypaBHEHUH

YpaBHEHUE C ABYyMS INEPEMEHHBIMMU.

JIuHeitHoe  ypaBHEHHE C  IByM#
nepeMeHHbIMU.  [IpuMepsl  pernieHus
YpPaBHEHUH B LIEIbIX YNCIIAX.

Cucrema ypaBHEHHU C  JAByMA

IIEpEMEHHBIMU. PaBHOCHIIBHOCTH CUCTEM.
CucreMa IBYyX JIMHEMHBIX YPaBHEHHUH C
IBYMs IIEPEMEHHBIMU; pelieHue
MMOJICTAHOBKOM M cCJOXKeHHeM. Perenue
CUCTEM JIByX ypaBHEHMM, OIHO U3
KOTOPBIX JIMHEMHOE, a JPYyroe - BTOPOH
crerienn. [Ipumepsl pemeHuss cucrem

HEJIMHEWHBIX  YPaBHEHUHW C  JIBYMs
MepEMEHHBIMH.

Pemenue TEKCTOBBIX 3ajad
anredpandeckuM CrocoooM.

JlekapToBbI KOOPJIUHATHI Ha
IJIOCKOCTH. ['padmueckas

WHTEPIIPETAalMsl YPaBHEHUS C JBYMs
IIEPEMEHHBIMH.

I'padbuk nMHEHHOTO YypaBHEHUS C
IBYMs [IEPEMEHHBIMU. Yrnosoun
KO3 UIIUEHT psIMOif; YCIIOBHE

Onpenensitb, sABISECTCS JU Tapa
YUCEIl PEIICHUEM IJAHHOTO YPaBHEHHS C
JIByMsI NIEPEMEHHBIMU; MPUBOAUTH IpPHU-
MEpbl PELIEHUM YpPaBHEHHU C JByMS
IIEPEMEHHBIMH.

PemaTe 3amaum, anreOpanyeckon
MOJIETIbI0 KOTOPBIX SIBIISIETCS ypaBHEHUE

C JABYMS IIEPEMEHHBIMH, HAXOAUTh
1ejabple  pelieHus IyTeM  mepebopa.
[PemiaTtb  nMHEHHBIE  ypaBHEHUSA U

HECJIO)KHBIE YPABHEHUS BTOPOU CTENEHU
C ABYMSI IEPEMEHHBIMU B LI€JIBIX YHUCIIAX. |

Pemiatb cucTemMbl IBYX ypaBHEHUH
C JIByMS IIEPEMEHHBIMHM, YKa3aHHbIE B
COZIEPYKAHUH.

Pemartn TEKCTOBBIC 3aJ1a4u
anreOpanyecKuM CIocoOOM: MepexXOauTh
OT CJIOBECHOU (HOPMYIHUPOBKU YCIOBHS
3aJ]a4M K aaredpanyeckor MoJenu myTemM
COCTABJICHHMSI ~ CHUCTEMBbl  ypaBHCHWIA;
pemarthb COCTaBJICHHYIO CUCTEMY
ypaBHEHUN; HHTEPNPETHPOBATH
pe3yiabTaT
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NapaJjieIbHOCTH — TPsIMBIX. [ YcloBue
NEPHEHAUKYISIPHOCTH MPSIMBIX. |

Crpouth T1paduKu ypaBHEHHH C
JIBYMSI TIEPEMEHHBIMU.

['padmkn mpocTedmx HETUHEHHBIX KoncTpyupoBarb  3KBHBAaJCHTHBIE
ypaBHeHU  (mapabona,  rumepOoJia, | peyeBbie BBICKAa3bIBAHUS c
OKpPY>KHOCTB). UCIIOJIb30BaHUEM  alre0pandeckoro u

IE€OMETPUYECKOTO S3BIKOB.

['paduueckas UHTEpHpPETaLUs
CUCTEMBI YPaBHEHHMU c IBYMs HUcnoab3oBarhb (byHKIIMOHATTEHO-
IIEPEMEHHBIMM. rpaduyeckue IIPEACTABIICHUS JUISL

pelICHUsT U UCCIENOBAaHUs YPaBHCHHU U
CUCTEM
HepaBencrBa

UucmoBele  HEpaBEeHCTBA U HUX DopMYyJIHPOBATH CBOWCTBA

CBOKCTBA YUCJIOBBIX HEPABEHCTB, O0OCHOBBLIBATH
WX, ONUpPasCh Ha  KOOPIAMHATHYIO

HepaBeHcTBO ¢ OHOW NEpEMEHHOM.
PaBHOCMIIBHOCTH HEpaBEHCTB. JIMHENHBIE
HEPAaBEHCTBA C OJHOM TEPEMEHHOM.
KBagpatneie HepaBencTBa. [l[Ipumepsl
peneHns IpOOHO-pallMOHATBHBIX
HepaBeHCTB.] CHUCTEMbl HEPABEHCTB C
OJHOM NIEPEMEHHOU.

MPSMYI0, U I0Ka3bIBaTh alreOpanyecku;
NPUMEHATh CBOICTBA HEPABEHCTB B
X0JI€ peIICHHUs 3a/1ay.

Pacno3naBartnb JIMHENHBIE u
KBaJIpaTHble  HepaBeHCTBA. Pemarsb
JIMHEWHbIC HEPABEHCTBA, CUCTEMBI
JIMHENHBIX HEPABEHCTB. Pemarp

KBaJIpaTHbIC HEPABEHCTBA.

[M300paxkaTth Ha KOOpPAMHATHOU
IJIOCKOCTH MHO>KECTBA TOYEK,
3a/laBacéMbleé HEPaBEHCTBAMH C JABYMS
NIEPEMEHHBIMU U UX CUCTEMAMMU. |

3aBUCHMOCTH MEKI1Y BEIMYNHAMU

3aBUCMMOCTH MEXKy BEJIMYUMHAMM.
[IpencraBienue 3aBUCHUMOCTEM MEXKIY

BEeJIMUYMHAMU B Bujae ¢opmyna. Bel-
YUCJICHHSI IO (hopMyJiaM.

[Ipsamas PONOPIMOHAIBHAS
3aBUCUMOCTB:  3aJlaHue  (OpMYJIOH,
KOY(QOUIUEHT  MPONOPLHUOHAIBHOCTH;
CBONCTBA. ITpumepsnl IPSAMO
MPOMOPIMOHAIBHBIX 3aBUCUMOCTEH.

OoOpaTHas IPONOPLUMOHATIbHAS
3aBUCHUMOCTB:  3a7aHue  (opMyJoH,

CocraBasith bopmyIIbl,
BBIPQXKAIOIIME  3aBUCHUMOCTH  MEXKIY
BEJIMYMHAMU, BBIYUCIIATD MO (POopMysIaMm.

Pacno3naBarp npsmyro U 0OpaTHO
MPONOPIMOHAIIBHBIE 32aBUCUMOCTH.

Pemiath TEKCTOBBIC 3a/laddl  HA
OpsIMyI0 U OOpaTHO MPOTOPIMOHATHHBIE
3aBHCHMOCTH (B TOM YHCJI€ C KOHTEKCTOM
U3 CMEXHBIX IUCIHIUINH, U3 PEalbHOM
KU3HM).
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Kod(ppunreHT oOpaTHOM
POIMOPLIMOHATIEHOCTH; CBOMCTBA.
[Ipumepsl 0OpaTHO MPOMOPIUOHATBHBIX
3aBUCHUMOCTEM.

Pemenue 3ala4 Ha IIPOIOPHHUOHAJIBHYIO

U oOpaTHO PONOPIIMOHATIBHYIO
3aBUCUMOCTH.
YucsioBble (PyHKIUHA

[TonsaTHe (GyHKUIUU. Oo6mactpb BoriuncasiTb 3HaueHuss (QyHKLHH,
ONPENEIICHNS] M MHOXKECTBO 3HAYECHUM | 3aJIaHHBIX bopmynamu (npu
¢dbyukiun. CriocoObl 3afaHus (GYHKIUH. | HEOOXOIUMOCTH HCII0JIL30BaTh
I'padpux dynkuuu. CBoicTBa (PYHKIUH, | KAJBKYISITOP); COCTABJATH  TaOJUIIBI
ux OTOOpaKeHUe Ha rpaduke: | 3HaUCHUI QYHKITUH.
BO3pacTaHue U YyObIBaHWE (YHKIUH,
Hynmd GYHKIUM, COXpaHEHHE 3Haka. CTpfmT" 1o Totkam rpail)HKH
Urehwe M TOCTpOGHHE  rpaduKoB byHKIMA. OnuceiBaTh CBOMCTBa
(byRKIA, GyHKIMM HAa OCHOBE €€ TpaduuecKoro

[Ipumepsl rpadukoB 3aBUCUMOCTEH,
OTPaXKarLIUX pPeaIbHbIC POLIECCHI.

OyHKIMH, OMHUCHIBAIOIINE MPAMYIO H
oOpaTHO POTOPIIMOHAIIbHBIE
3aBHCHMOCTH, UX TpapUKH U CBOWCTBA.

Jluneiinast (yHKIUSA, €€ CBOWCTBA U
rpaduk.

KBagparnunas ¢yHkums, ee rpadux
U CBOWCTBA.

CrenenHble byHKIMH c
HATypaJIbHBIMU TIOKa3aTelasiMu 2 U 3, UX
rpaduku u cBorictBa. I'paduku QyHKIui

y:wn';’}:r = %’V'E’}:r = |_-x|

[[lapaniensHblil MepeHOC TpapUKOB
BJIOJIb OCEH KOOPAMHAT, CUMMETPUS
OTHOCHUTENBHO OCEW KOOPJIUHAT. |

IMpCaACTaBJICHUA.

MoaenaupoBarsb peanbHbIe
3aBUCUMOCTH C TIOMOILIBIO (QopMyln u
rpaduKoB. HNuTepnpernpoBathb
rpaduKy peaibHbIX 3aBUCUMOCTEH.

HUcnoab3oBath  (PyHKIIMOHAIBHYIO
CUMBOJIMKY JUIsl 3allMCH Pa3HOOOpa3HbIX
(GakTOB, CBSI3aHHBIX C paccMaTPUBAEMBbI-

MU  (QyHKIUSIMH, oOoramas  OIBIT
BBITIOJIHEHUS ~ 3HAKOBO-CUMBOJIMYECKHUX
JICVCTBHM. Crpourtnb peUeBbIC
KOHCTPYKIIMU v HCTOJIb30BaHUEM
(GYHKIIMOHATBFHOW TEPMUHOJIOTHH.
HUcnoab3oBarh KOMIIbIOTEPHBIE
MpOrpaMMBbl TSt HCCIIeI0OBAHUS

TTOJIOYKCHHS Ha KOOPAMHATHOM IIIIOCKOCTH
rpa@ukoB (QYHKIUHA B 3aBUCUMOCTH OT
3HaYCHUH KOA(DPHUIIMESHTOB, BXOIAIINX B

Gopmyay.

Pacno3HaBaTh BHIBI H3Yy4aeMBbIX
¢yukiuii. Iloka3pIBaThL CXEeMaTHYECKH
MOJIOKEHUE Ha KOOPAUHATHOM TTIOCKOCTH
rpadukoB PyHKIUMA (HAmpuMmep, y = KX
+ b B 3aBUCHMMOCTM OT 3HAKOB

40




ko3¢ uimeHToB k u b).

Crpours  rpaQuku  M3y4aeMbIX
(yHKLHIT; ONMMCBIBATH UX CBOMCTBA.

YucjaoBble MOCJI€10BATEIbHOCTH. Apl/l(l)MeTl/l‘IeCKaﬂ U reoMeTpuiccras

Nporpeccuu

[lonaTtue YUCIIOBOMN IIpuMeHsaTs VHJICKCHBIE
IIOCJIEIOBATEIbHOCTH. 3ananue | 0003HAUECHMS, CTPOUTH peyeBbIe
IIOCJIEIOBATEIbHOCTH PEKYPPEHTHOM | BBICKA3bIBaHUSA  C  MCIIOJIB30BAHUEM

dbopmynoli u  dopMmynoll N-ro useHa.
[Yucna dubonauywu. |

Apudmernueckas U reoMeTpuyeckas
nporpeccun. DopMynbl  N-TO  YieHa
apu(pMETUYECKOH UM  TeOMETPUUYECKOM
MPOTPECCUM, CYMMBI TEPBBIX 7 YJIECHOB.
N300pakeHre 4ieHOB apupMETUYECKON
Y T€OMETPUYECKOMN MPOrpecCUil TOUYKaAMU
KOOPJAWHATHOU TUIOCKOCTH. JIMHEWHBIN U
AKCIOHEHIMaNbHbIA  pocT.  CIlIoXKHBbIE
MIPOLICHTBHI.

TCPMHUHOJIOTHH, CBSI3aHHOM C MOHSITHEM

MOCJIeIOBATEILHOCTH.

Boruncasathb YJICHBI
MOCJIEI0BATEIbHOCTEH, 3aJIaHHBIX
dbopmynon n-ro qjieHa WJIn
PEKYpPPEHTHOM dhopmyIion. Ycra-
HABJIHMBAaTh 3aKOHOMEPHOCTH B

MOCTPOEHUM TIOCJIENOBATEIbHOCTH, €CIIN
BBINMCAHBI IEPBBIE HECKOJIBKO €€ YWICHOB.
N3o0paxaTh YJICHBI
MOCJIEIOBAaTEILHOCTH TOYKaMU Ha KOOp-
IUHATHOM IIOCKOCTH.

Pacno3naBath apudmMeTuuecKyo u
FEOMETPUYECKYI0  IPOTPECCUr  IpHU
pa3HbIX croco0ax 3aaaHus. BbIBOAMTH
Ha OCHOBE JI0KAa3aTEJIbHBIX PacCyKICHUI
hopmyIIBI o01ero YjieHa
apupMETUYECKOH U  TEOMETPUUECKOM
MPOTPECCU, CyMMBI TEPBBIX # YJICHOB
apupMETUYECKOH U  TEOMETPUUECKOM
MIPOrPECCU; pemiarb  3a7a4yd = C
UCITIOJIb30BAHUEM ITUX (POPMYIL.

PaccmaTpuBarh  npuMepbl U3
pEaIbHOM  KU3HU, WJUIIOCTPUPYIOLIHE
M3MEHEHHUE B apupMeTHIECKON
MPOTpPECCUH, B F€OMETPUIECKOMN
IIPOIPECCUH; H300paxaTh
COOTBETCTBYIOIIUE 3aBUCHUMOCTH
rpaduyecku.

Pemiarb 3amauu  Ha  CIIOXKHBIC
IPOLICHTBI, B TOM YMCJIE 3a7a4d U3

peajgbHOM MPAKTUKHU (C MCIOJIb30BAHUEM
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KaJIBKYJISITOPA).

OnucarejbHas CTATUCTHKA

HpeI[CTaBJIeHI/IC JaHHBIX B BHUIC

TaduIl, arpaMm, rpaduKoB.
Cnyuaiinas U3MEHYUBOCTb.
Cratuctuueckue XapaKTePUCTHKHU
HaOopa JaHHBIX: cpedHee apudmernye-
CKOe,  MeauaHa,  HauOoJbllee |
HavMEHbIIIee 3HAYCHUS, pa3max
[IpencraBiaeHuss O BBIOOPOYHOM  HC-
CJIETOBaHUH.

M3Baekars  uHpOpMALMIO U3
TabNML, W AWarpaMM,  BBINOJHSATH
BBIUMCJICHHUSI 10 TaOJIUYHBIM JaHHBIM.
Omnpenensitb 1o auarpaMmMam
HauOoNbIINE M HAaUMEHBbUINE JaHHbIC,
CPAaBHUBATb BEJINUYMHBI.

IpeacraBasitb uH(pOpPMAIUIO B
BUJIE TaOJMI], CTOJIOYATHIX M KPYTOBBIX
JUarpaMM, B TOM YHCJIE C IIOMOIIBIO
KOMITBIOTEPHBIX IPOIPaMM.

IlpuBoauTH TIPUMEPHI YHUCITOBBIX
JTaHHBIX (II€Ha, POCT, BpeMsl Ha JIOPOTY),
HAXOAUTh CpEIHHUE 3HAYCHHS, pa3Max
YUCJIOBBIX HAOOPOB.

IlpuBoaurts coZepKaTeIIbHbIE
MPUMEPBI  WCIIOJIB30BAHUSL  CPEIHUX
3HAUEHWM, [JI1  ONUCAHUSA  JAHHBIX
(YpoBEeHB BOJBI B BOJIOEME, CIIOPTHUBHBIC
IIOKa3aTeu, ONpPENECICHUE  TPaHUI

KJIMMaTHYECKUX 30H).

Cuyuaiinbie cCOOBITHSI M BEPOATHOCTD

[TonsiThe O Ciy4ailHOM OIBITE | IIpoBoauth Cly4aiHbIe

CIIy9alilHOM COOBITHH. DIIeMEHTapHbIC
coObIThsA. YacToTa CilyyailHOTO COOBITHS.
CraTuCTUYECKH TOJIXOM K TOHATHIO
BeposiTHOCTH. [HecoBmecTHBIE COOBITHS.
dopMyna  CIOXKEHUST  BEPOATHOCTEH. |
BepositHocTH MIPOTHUBOIIOJIOKHBIX
coObITHil. JIocTOBEpHBIE U HEBO3MOXKHBIC
coObITHSI. PaBHOBO3MOXKHOCTH COOBITHH.
Knaccuaeckoe oTpe/ieTICHHE
BEPOSITHOCTH.

DKCIEPUMEHTHI, B TOM YHUCJE C MOMOILBIO
KOMIIBIOTEPHOIO MOJEIUPOBAHU,
WHTEPIPETUPOBATh  UX  PE3YJIbTATBHI.
BbIuMcasATh 4acTOTy CIy4ailHOTO COOBI-
THs;  OLEHMBATL  BEPOSITHOCTH  C
ITOMOLIBIO YaCTOTBHI, IIOJTyYEHHOU
OIIBITHBIM ITyTEM.

Pemiatp 3amaunm Ha HaxXOXICHHE
BeposiTHOCTeH coObiTuii. IIpuBOAUTH
OpUMEPBl CIYYallHBIX COOBITHI, B TOM
4yuciie, JOCTOBEPHBIX W HEBO3MOXKHBIX,
MaJIOBEpOSATHBIX coObITHI. IlpuBOAUTH
MIPUMEPHI  TIPOTUBOTIOJIOKHBIX COOBITHH,
PaBHOBEPOSITHBIX COOBITHH.
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JJIeMeHTbl KOMOMHATOPUKH

Pemenne xoMOWHATOpPHBIX 3a1ad4
nepedbopom BapuaHTOB. KoMOMHaTOpHOE
npaBwiIo yMHOXeHus. [lepecTaHOBKH U
(dhaxTopuan

BoinmoyHare nepedop BCEX
BO3MOJKHBIX BAapHAHTOB JJIA TIepecueTa
00BEKTOB U KOMOWHAIIUHA.

IIpumeHnsaTs IPaBUIIO
KOMOWHATOPHOTO YMHOKCHHSI TS
perieHus 3a7ad Ha HaxOXXJICHUE YHCIia
00OBEKTOB WJIM KOMOWHAIUMK (IraroHaIu
MHOTOYTOJIbHUKA, PYKOIOXKATHS, YHCIIO
KOJIOB, IU(POB, MApOJICH U T. I1.).

Pacno3naBarhb 3aJa4uu Ha
OIIpCACICHUC 4YHCIa IICPCCTAHOBOK H
BBIITIOJIHATD COOTBCTCTBYIOIIIHC
BBIYHCJIICHUS.

Pemiathr 3agayu Ha BBIYHCICHHC
BEPOSTHOCTU c MPUMEHEHUEM
KOMOWHATOPUKHU.

MHoskecTBa. JIeMEHTBI JIOTUKH

MHOKECTBO, JJEMEHT MHOXKECTBA.
3aaHre  MHOXKECTB  TMEPECUHUCICHHUEM
AIIEMEHTOB, XapaKTCPUCTHUUECKHM CBOM-
ctBoM. CrangapTHble  0003HAYCHUS
YHCJIOBBIX MHOECTB. ITyctoe
MHOXECTBO M  ero  o0Oo3HadycHHE.
IToxMHOXECTBO. OObeauHEHNE u
IepeceueHne MHOXECTB, Pa3HOCTh MHO-
KECTB.

NnmrocTpaunsi OTHOLIEHUM — MEXIY
MHOXECTBAMHU C TMOMOIIBIO JUarpamMm
Ditniepa - Benna.

ITonsTue 0 PaBHOCUJIBHOCTH,
CJIEIOBaHUM, YHOTPEOJIECHUE JIOIMUECKUX
CBSA30K eciu MmO 6 mMOM U MOJbKO 6
mom cuyuae, u, ui.

IIpuBoauTh pUMEPHl KOHEYHBIX U

OECKOHEYHBIX MHOXecTB. Haxoaurhb
00beqNHEHE u repecevycHue
KOHKPETHBIX MHOKECTB, Pa3HOCTh

MHOkecTB. [IpuMBOAMTBH TIpUMEpPHI He-
CJIOKHBIX KJIaCCH(PHUKAIUN U3 pa3TnIHBIX
obnacteit xu3Hu. WiuTocTpupoBaTh
TEOPETUKO-MHOXXECTBEHHbBIE TOHATUS C
MOMOIIBIO KPYToB Jilepa.

HUcnoab3oBarh TEOPETUKO-
MHOKECTBEHHYIO CUMBOJIUKY U SI3BbIK ITPU
pelIeHUuM 3aJad B XOAE M3y4YCHUS
Pa3IMYHBIX PA3JEI0OB Kypca.

Nianocrpuposarh
MAaTEMATUYECKUE TIOHATUS M yTBEPK-
nenuss  npuMmepamu.  McmoJuab3oBarh
MIPUMEPBI u KOHTPIPUMEPHI B
apryMEHTALUN.

KoncTpyupoBath MaremMaTHuueckue
NPEMIOKEHUS] C MOMOILBIO JIOTHYECKHUX
CBSI30K eci mo 6 MoM U MOJIbKO 8 MoMm
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cydae, u, Uiu.

I'EOMETPUA

7—9 KJacchbl

IIpsimble

U YIJIbI

Touka, mpsiMasi, MWIOCKOCTh. OTPE30K,
ayd. Yron. [IpsaMon yros, ocTpelii U Tynou
YIJIBI, Pa3BEPHYTHIA yroJl. BepTukanbHble
U CMEKHbIE YyIUIbl. buccekrpuca yria u ee
CBOWCTBO. CaoiicTBa YIJIOB c
NapaJUICIbHBIMU W NEPIEHIUKYISIPHBIMA
cTopoHamHu. B3saumHOe pacnoiioxeHue
IPSAMBIX Ha IJIOCKOCTH: IapajuIeNIbHBIE U
IIEpECEKarOIINECs IIpsIMBIE.
[lepniennuKysipHBIE TIpAMBIE. TE€OPEMBI O
[MapaJuIeIbHOCTH U NEPNEHIUKYJISIPHOCTH
npsAMbIX. llepneHauKynsap M HakJIOHHAs K
npssMon. CepenuHHBIA TEPIEHAUKYIAP K
OTPE3KY.

I'eomeTpuueckoe mecTto Touek. MeTton
F€OMETPUUECKUX MeECT To4eK. (CBOMCTBa
OMCCEKTpUCHl  yIla W CEpeAMHHOIO
IIEPIICHIUKYJISIPA K OTPE3KY

@®opMyMpPOBaTh ONpPEIECICHUS U
WLTKOCTPUPOBATh TIOHATHS OTpE3Ka,
Jdy4a; yria, OpsMoro, oCTporo, Tymoro
U Pa3BEPHYTOTO YTJIOB; BEPTHUKAJIbHBIX
U CMEKHBIX YTJIOB; OMCCEKTPUCHI yIa.

DopMyJTHPOBATH ONpENEICHUS
napajuielIbHbIX MPSIMBIX; YTJIOB,
0o0pa30BaHHBIX MPU NEPECEUCHUU JIBYX
NapajuielibHbIX  MOPSIMBIX  CEKYILEW;
MEePIECHIUKYISIPHBIX PSIMBIX;
NEePNEHANKYJSIpa M HAKJIOHHOM K
MPSAMOIi; CEpeIMHHOIO MEePIEeHINKYIsIpa

K OTpE3KY; pacno3HaBaThb u
H300paxaTh HX Ha 4Yeprexax Hu
pUCYHKaX.

OO0bsICHATD, 4To TaKoe
r€OMETPUYECKOE MECTO TOYEK,

NPUBOAMTH IPUMEPHI T€OMETPUUECKUX
MECT TOYEK.

DopMyJIHPOBATH AKCUOMY
N1apajuIeIIbHBIX IIPSAMBIX.
DopMyMPOBaTL U JA0KA3LIBATH
TEOPEMBI,  BBbIpAXKAKOIIUe  CBOMCTBA
BEPTUKAJIBHBIX M CMEXHBIX YIJIOB,
CBOMCTBA M MNPU3HAKU IapAJUICIIbHBIX
OpSMBIX, O E€OUHCTBEHHOCTH IIEep-
NCHAUKYJIsIpa K IOPsAMOW, CBOWCTBE
IEPIICHAUKYJIApA 51 HAKJIOHHOW,
CBOMCTBax  OHCCEKTpHCHl yria H
CEPEIUHHOIO  MEpPHEeHAMKYIsIpa K

OTPE3KY.
Pemiate 3a7aum Ha MOCTPOCHME,
JIOKa3aTEIbCTBO u BBIUHCIICHUS.

Bbigensitb B yCIOBUU 33/1a4l yCIOBUE
u 3akmoueHre. Onupasich Ha YCIOBHE
3alayd, TPOBOAUTH  HEOOXOJIUMBIE
JIOKa3aTEIbHbIE PACCYKICHHUS.
ConocraBjsiTh MIOJTYYEHHBIN
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‘ pE3yJbTaT C YCIIOBHUEM 3aJa4r

TpeyrojbHUKH

TpeyronbHUKH. [IpssMOyTOJIbHBIE, DopMyJTHPOBATH OTIpEIECIICHHS
OCTPOYTOJIbHBIE " TYHNOYTOJIbHBIE | IPSMOYTOJIBHOTO, OCTPOYTOJIBHOTO,
TPEYTOJIbHUKHU. Bricora, MEJINaHA, | TYIIOYTOJIBHOTIO, PaBHOOEIPEHHOTO,
ouccekTpuca, cpenHss JIMHHS | PABHOCTOPOHHETO TPEYrOJIbHUKOB;
TPEYTrOJIbHUKA. PaBHOOE1peHHBIC U | BBICOTBI,  MEIuaHbl,  OHCCEKTPHUCHI,
PaBHOCTOPOHHHUE TPEYTOJIbHUKHW; CBOMCTBA | CPEIHEN JIMHUU TPEYrOJIbHUKA;
u MPU3HAKU PaBHOOCIPEHHOTO | pACMO3HABaTh W M300pakaTh HX Ha
TPEYTrOJIbHUKA. YepTekKaxX U PUCYHKAX.

[Ipu3Haku paBeHCTBAa TPEYIrOJIbHUKOB. DopMyJHPOBATH OIIPEEIICHUE
[Ipu3Haku paBeHCTBA NIPSAMOYIOJIBHBIX | PABHBIX TPEYTOJIbHUKOB.
TPEYTOJIbHUKOB. Hepasenctso | @opMyaupoBarb U JA0Ka3bIBaTh
TpeyroibHuka. COOTHOLIEHUS  MEXAY | TCOPEMbl O IpPU3HAKaX pPaBEHCTBA
CTOPOHAMH M  YIJJaMM TPEYTOJbHUKA. | TPEYTOJIbHUKOB.

Cymma yrioB TpeyrojpHuka. BHeminue
yIibl TPEYTOJbHUKA, TEOPEMA O BHEILIHEM
yriie TpeyroibHuka. Teopema @aneca.
[logoOue TpeyroapbHUKOB; KO3 (ULIHUEHT
noaoous. [Tpu3naku noaooust
TPEYTrOJIbHUKOB.

Teopema ITudaropa. Cunyc, KocuHyc,
TaHI€HC, KOTAaHI'eHC  OCTpPOro  yrJia
NPSIMOYTOJIBHOTO TPEYroJIbHUKA U YIJIOB
or 0 go 180°, mpuBemeHHE K OCTPOMY

yIiIy. Pemenune MPSAMOYTOJIbHBIX
TPEYTOJIbHUKOB.
OcHOBHOE TPUTOHOMETPUYECKOE

TOXJeCTBO. DOpMYJIBI, CBI3BIBAIOIINE CU-
HYC, KOCUHYC, TAHT€HC, KOTAHI€HC OJTHOTO
1 TOTO Xe yria. Penmienue TpeyrojibHUKOB:
TEOpEMa KOCUHYCOB M TEOPEMA CUHYCOB.
3aMeuaTenbHble TOYKA TPEYTOJIbHUKA!

TOYKH NIepECEYEHNUS CEepEANHHBIX
NEePHEHANKYJIAPOB, OUCCEKTPUC, MEIUaH,
BBICOT WU 1754 MTPOJOJIKEHUMN.

[OxpyxkHOCTH Diinepa. |

OO0BSICHATh ¥ WLUIKCTPUPOBATH
HEPABEHCTBO TPEYTOJIbHUKA.

®opmyMpoBaTh U JA0Ka3bIBATH
TEOpEMbl O CBOWMCTBaX W MpHU3HAKAX
PaBHOOEIPEHHOTO TPEYrOJIbHUKA,
COOTHONICHHUSIX MEXAY CTOpOHAMHU H
yriaMu TpEyrojibHUKa, CYMME YTJIOB

TPEYTroJIbHUKA, BHEIITHEM yTiIe
TPEYroJIbHUKA, O CPEOHEU JIMHUU
TPEYTrOJIbHUKA.

DopMyJIHPOBATH OIIpPEAEIICHUE

NOJJOOHBIX TPEYTOJIbHUKOB.
dopmyMpoBaTh U JA0KA3bIBATH
TEOPEeMbl O  TPU3HAKAX  IOJ00MS
TPEyroJIbHUKOB, TeopeMy Dasieca.
dopmMyIMpoOBaTh ONpENEICHUs U
WLTKOCTPUPOBATh TOHATHUS CHUHYCA,
KOCHMHYyCa, TaHTeHCa M KOTaHTeHca
OCTpOTO yria PSIMOYTOJILHOTO
TpeyrojibHuka. BbpIBOAUTH (QOpMYyIIbI,
BBIPAKAIOIIINE byHKIIUN yria
OPSIMOYTOJIBHOTO TPEYTrOJbHUKA 4Yepe3
€ro CTropoHbel. @opmyaupoBaTh U
AoKa3bIBaTh TeopeMy [ludaropa.
DopMyIHPOBATH OIIpeaEICHUA
CUHYyca, KOCHHYCA, TaHI'€HCa,
KotaHresca yrios ot 0 1o 180°.
BoiBoauth (Gopmysibl, BhIpakaroliue
dbynkuu yriaoB or 0 mo 180° uyepes
byHKUIMN OCTpPBIX YTJIOB.
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@opMyJUPOBATH U  PA3BACHATH
OCHOBHOEC TPUTOHOMETPUUECKOE
TOXk1eCcTBO. [l0 3HaUYeHUsIM OHOU TpH-
TOHOMETPUYECKOU byHKIIMK ~ yria
BBIYHMCJIATD 3HAYCHUS JIPYTUX
TPUTOHOMETPUUECKUX (YHKIIUH HTOTO
yriia. @opMyIMpoBaTh U A0Ka3bIBATh
TEOPEMBbI CUHYCOB U KOCUHYCOB.
@®opMyJIMPOBATh U JA0Ka3bIBaTh

TEOPEMBl O TOYKaX IEPECECUCHHUS
CEpPEIMHHBIX MEPIIEHAUKYIISIPOB,
OMCCEKTpUC, MEAWaH, BBICOT WIM HX
IIPOJIOJKCHUM.

HccaenoBath CBOMCTBA
TPEYTOJIbHUKA C MMOMOIIBIO

KOMIIBIOTCPHBIX ITPOTrpaMM.

Pemars 3amauu Ha IIOCTPOCHHC,
JOKa3aTCIbCTBO )51 BBIYMCJICHUS.
Boigensats B YCJIOBHH 3a1a49U YCIIOBUC U
3aKJIFOUYCHUC.

MOIIC.HI/II)OBaTL YCIIOBHUC 3aJjauu C

IIOMOIIbIO  YCPTCIKAa MM  PHUCYHKAa,
IMPOBOJAUTL JOITIOJIHUTCIBbHBIC
IMOCTPOCHUA B X04¢€ PpEeLICHUS.

OHI/IpaHCB Ha OAHHBIC YCJIIOBHUS 3aJa4M,

IIPOBOJUTH HEOO0XOMbIE
paccyXaeHus.

HNuTepnperupoBarb IOJYYEHHBIN
pe3yibTaT M CONOCTABIATH €ro ¢

YCIOBHEM 3aJa4yu

YeTbIpexyroJbHUKH

YetsipexyroabHuk. Ilapamuienorpamm, DopMyJIMPOBATH OIIpELICIICHUS
TEOPEMBI O CBOMCTBAX CTOPOH, YIJIOB W | lTapajuiejiorpaMma,  I[PsIMOYTOJIbHUKA,
AUaroHaJIe IapajuiejiorpaMma M €ro | KBajapara, pomba, Tparenuu,

MIPU3HAKH.
[IpssMOYTOJIBHUK, TEOPEMA O PABEHCTBE
JMaroHaieil mpsiMOyroiabHUKa.
PomO, Teopema 0
aroHajiew.
KBanpar.
Tpaneuusi, cpefHsis JMHUS TpaIeluu;
paBHOOEAPEHHAS TpaneIus

CBOMCTBE

pPaBHOOEAPEHHON U  IPSIMOYTOJIbHOMN
Tpamneuu, CpeaHel JMHUU Tparneluy;
pacno3HaBaTh U H300paxkaTh UX Ha
YepTeKax U pUCYHKaX.
®opmyMpoBaTh U J0KA3bIBATH
TEOPEMBbI O CBOMCTBAX M IIPU3HAKAX

napasienorpaMma, — IpsIMOYTOJbHHUKA,
KBajpaTa, poM0a, Tparneuuu.
HccaenoBarhb CBOMCTBa

YCTBIPEXYTOJIbHUKOB C
KOMIIBIOTCPHBIX IIPOIrpaMM.

ITIOMOIIIBIO
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Pemarp 3a7auM Ha NOCTPOEHUE,
JI0Ka3aTeNbCTBO u BBIUNCIICHMUSL.
MopenupoBarb ycIOBHE 3a7aud  C
IOMOIIBI0 YEpTeka WIA PUCYHKA,
NPOBOIMThH JOTIOJTHUTENIbHbBIE
IOCTPOEHUST B XOJI€  PELICHMUS.
BoigensaTs Ha yepTeke KOHPUTypaLuy,

HEO0OXOAMMBbIE VTS MIPOBEICHUS
00OCHOBaHUM  JIOTMYECKUX  LIAroB
peLICHUS. NHuTtepnipeTnpoBath
MOy YEHHBIH pe3yabTar u
CONIOCTABJIATH €T0 C YCIOBHEM 3aJ1a4u
MHOroyrojibHMKHU
MHOroyroibHUK. Brinmykibie Pacno3naBatb  MHOTOYTOJIbHUKH,
MHOTOYTOJIbHUKH. [IpaBunbHbIE | POPMYJTHPOBATH  ONPEICICHUE U
MHOrOyroibHuku. Teopema o0 cyMMe | IPUBOAUTH MIPUMEPHI
YyIJIOB  BBIIYKIOIO  MHOTOYTOJIBHUKA. | MHOTOYTOJIbHUKOB.

Teopema ©0 cCcyMMe€ BHENIHUX YIJIOB
BBIITYKJIOTO MHOTOYT'OJIbHHKA

@®opMyIUpPOBaTHL U JA0KA3bIBATH
TEOpPEMY O CYMME YIJIOB BBIITYKJIOTO

MHOTOYTOJIbHHUKA.
HUccaenoBarnb CBOMCTBa
MHOT'OYTOJIbHUKOB C IIOMOIIBIO

KOMITBIOTEPHBIX IIPOTPAMM.
Pemiarb 3a1a4n Ha J0Ka3aTEIbCTBO

51 BBIYUCIICHUS. MopaeaupoBarh
YCJIOBHE 3aJlaud C MOMOIIBIO 4YepTEXa
VI PUCYHKA, MPOBOAUTH

JIOIIOJTHUTEIIBHBIC IIOCTPOCHUSA B XOZE
peLIeHus.

HNuTepnperupoBarb  I10Jy4EHHBIN
pe3yiabTar U CONOCTABJATH €ro ¢
YCJIIOBUEM 3a1a4H

OKpY:KHOCTH H KPYI

OxkpyxHocTh U Kpyr. Llentp, paauyc,
nuametp. Jlyra, xopma. CeKTop, CEerMEHT.
LlenTpanbHbIN, BIIMCAHHBIN yroJ,
BEJIMYMHA BIMCAHHOTO yriia. B3auMmHoe
pPAacroJIO)KEHUE NPSMOW MU OKPYKHOCTH,
IByX OKpyxHocTten. KacarenpHas wu
CEKyIlasi K OKPY>KHOCTH, KX CBOMCTBA.

Brmcannbie u OITMCAHHbBIC
MHOTOYTOJIbHUKH. OKpy>XHOCTb,
BIIMCAaHHAsl B TPEYTOJIbHUK, U OKPYKHOCTb,
OIMCaHHas OKOJIO TPEYTroJIbHUKA.
TeopeMbl 0 CylIECTBOBAHUU OKPYKHOCTH,

DopMyJUPOBATH ONpENCTICHUS
MOHSTUM, CBSI3AHHBIX C OKPYKHOCTBIO,
LHEHTPAJbHOTO M BIHCAHHOTO YIJIOB,
CEKYIIEH U KacaTeIbHOU K OKPYKHOCTH,
VTJIOB, CBA3aHHBIX C OKPY>KHOCTBIO.

@opMyJIUPOBATHL U JA0KA3bIBATh
TEOPEMBbI O BIIMCAHHBIX YIJaX, yriax,
CBSI3aHHBIX C OKPY>KHOCTBIO.

HN3o0paxkarb, pacno3dHaBaTh U
ONMCHIBATH B3aWMHOE PAaCIOJIOKECHHE
NPSIMOM U OKPY>KHOCTH.

HN3o0paxkars u (opMyaMpoBaTh
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BIIMCAaHHOM B TPEYTOJIbHUK, u
OKPY’KHOCTH, OMMUCAaHHOU OKOJIO
TpEyrojbHUKA. BrivcaHHble U OINKCAHHBIC
OKPY’KHOCTH MPaBUIIBHOTO
MHOT'OYT'OJIbBHUKA. [Briucannblie "
OTIMCAHHBIE YETHIPEXYTOJIbHUKM. |
@opMynbl IS BBIYUCICHUS CTOPOHBI
MPaBUJIBHOTO MHOTOYTOJIbHUKA; pajauyca
OKPYXHOCTH, BIIMCAHHOW B IPaBUJIbHBIN

MHOTOYTOJIBHUK; paJnyca OKpPYXHOCTH,
ONMCAaHHOU OKOJIO IIPAaBUJIBHOTO
MHOTOYTOJIbHUKA

ONPENEIICHUS BIIMCAHHBIX U OMUCAHHBIX
MHOTOYTOJIbHUKOB M TPEYTrOJIbHUKOB;
OKPY>KHOCTH, BIIICAaHHOM B
TPEYTOJIbHUK, U OKPY’KHOCTH,
ONMCAaHHON OKOJIO TPEYTOJIbHUKA.

®opMyIHpPOBaTHL U JAO0KA3bIBATH
TEOPEMbl O BIMCAHHOWM W OMMCAHHOU
OKPYX HOCTSIX TPEYroJbHUKA u
MHOTOYTOJIbHUKA.

HUccnenoBarb CBOWCTBA
KOH(QUTypaluii, CBA3aHHBIX C  OK-
PYXHOCTBIO, c MTOMOILBIO
KOMITBIOTEPHBIX TPOTPAMM.

Pemars 3amaun Ha TIOCTPOECHHE,

JI0Ka3aTeJIbCTBO U BBIYVCIICHHUS.
MogpaeanpoBarb yCIOBHE 33Jayd  C
IOMOIIBIO YEpTeXa WM  PHUCYHKAa,
NPOBOAUTL  JOIOJHUTEIBHBIE  IIO-
CTPOEHHUS B XOJ€ pellcHus. BoiaeasTh
Ha yepTexKe KOH(pUrypamum,
HEO0OXOUMBbIE TUTSt MPOBEICHHUS
000OCHOBaHUM  JIOTMYECKUMX  IAroB
peLICHUS. HNuTrepupernpoBarh
NOJIyYeHHBIN pe3ynbTar u

COMOCTABJISATD €TI0 C YCIIOBUCM 3ada49U

I'eomeTpuyecKkue npeodpa3oBaHus

[Tonsitue o paBenctBe duryp. [lonsarue
IBIDKEHUS: OceBass W LIEHTpajbHas
CUMMETPUM, NapaJUIeIbHBI  NEPEHOC,
noBopoT. [lonsitue o momgobum Quryp u
TOMOTETUU

O0bSICHATh ¥ WLIIOCTPUPOBATH
MOHATHS paBeHCTBa (uryp, moaoowus.
CTpoutb paBHbIE U CHUMMETPHUYHBIC
burypsl, BBINOJHATH TapaUICIbHBIN
MepPEeHOC U TOBOPOT.

HccaenoBaTh CBOMCTBA ABMIKCHUM C
MTOMOIIIBI0 KOMITBIOTEPHBIX MPOTPAMM.

BbINOJIHATL TIPOEKTHI 1O TeMaM
reoOMETPUYECKUX TNpeoOpa3oBaHuil Ha
MIJIOCKOCTHU

HOCTpOCHI/IH C IOMOIIbI0O HUPKYJIA H JMHEHKH

ITocTpoeHuss ¢ NMOMOIIBIO LUPKYJIS U
JIMHENKU. OCHOBHBIE 3a71a4u Ha
IIOCTPOCHUE: JIEJICHUE OTPE3Ka II0IOJIaM;
[IOCTPOCHUE YIVIa, DPABHOTO JIaHHOMY;
[IOCTPOCHUE  TPEYrOJbHHKAa IO TPEM
CTOpOHaM; IIOCTPOEHHUE NEPIEHIUKYIApA K
OpSMOM; MOCTPOEHUE OMCCEKTPUCHI YIIa;
JICJICHHE OTPE3KA Ha N paBHBIX 4ACTEM.

Pemars 3agaun Ha TOCTpPOEHHE C
MMOMOILBIO IUPKYJIS U JINHEUKHU.

Haxoaurhs ycnoBus CylmeCTBOBaHUS
pELIEHUs,  BBINOJHATH  [TOCTPOCHUE
TOYEK, HEOOXOAMMBIX MJIsi TOCTPOCHUS
HMCKOMOM (pUTYPHI.

Jloka3piBaTh, 4TO
durypa  yJIOBIETBOPSIET

IMOCTPOCHHAA
YCJIOBUAM
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3amayn (OMpenesiTb YHUCIO PEIIeHUH
3aJa4yll  MPU  KaXJAOM  BO3MOXKHOM
BBIOOPE JIAHHBIX )

N3mepeHue reoMeTpryeCcKUX BeJMYNH

Jnuna otpeska. JliimHA  JIOMaHOW. OO0bsACHATL ¥ WIIIOCTPUPOBATH
[lepuMeTp MHOTOYTOJIbHHKA. MOHATUE NEPUMETPA MHOTOYT OJIbHUKA.
Paccrostnue oOT TOYUKM 1O TIPSAMOM. ®opMyIHPOBATH OIIpEeaEIICHUA
PaccrossHne  Mexay — mapajulesIbHBIMU | PACCTOSIHUSL MEKIY TOYKAMH, OT TOYKH
MPSMBIMHU. 0 MpAMOM, MEXAY MapauieIbHbIMU
JUITMHA OKPYKHOCTH, YUCJIO T JUIMHA AYTH | TPSIMBIMH.
OKPYXHOCTH. @®opmyaMpoBaTh U O0BSICHATH

I'pamycHass mepa yriia, COOTBETCTBHUE | CRBOMCTBA JUIMHBI, TPagyCHON MEpBI
MEXJy BEJIMYMHOW LEHTPAJIBHOTO yria W | yria, IIOHaau.

JUIMHON Jyru OKpyXHOCTU. [Paananuas DopMyJIHPOBATH COOTBETCTBUE
Mepa yria. | MEXKy BEIUYMHON LEHTPAIBHOrO yrja
[TonsiTie ™IOMAAM TUIOCKUX (UTYp. | U JJIMHON AYTH OKPYKHOCTH.
PaBHOCOCTaBIICHHBIE W PaBHOBEIIMKHE OO0bSICHATh ¥ WLIIOCTPUPOBATH
¢durypsl.  Ilnomane  OpsSAMOYTOJbHUKA. | IOHATHS PaBHOBEJIMKHX u
[nomann napasuiesiorpaMma, | paBHOCOCTaBJICHHBIX (DUTYD.
TPEyTroJbHUKA W Tpaneuuu (OCHOBHBIC BoeiBoauth Gopmynbl  TUIOMIAACH

dbopmyibl).  DopMysibl,  BBIpAKAIOUIWE | MPSIMOYTOJbHUKA,  MapajieiorpamMmma,
IJIOIaAb  TPEYroJibHUKAa  4Yepe3  JBE | TPEYroJIbHUKAa M Tpameluu, a TaKKe
CTOPOHBI M YroJI MEXIy HUMHU, dYepe3 | popMyiay, BbIpaXarollylo IUIONIAdb
MEpUMETP U PAJNYyC BIUCAHHOW OKPYXK- | TPEYrOJIbHUKAa 4Yepe3 JBE CTOPOHBI U

HocTH; hopmyna ['epona. yroJI MEXIy HUMH, TJTUHY OKPY>KHOCTH,
[momane MHOroyrojpHuka. llmomans | miomans Kkpyra.

Kpyra u miomiaab cekropa. CooTHOIIEHUE Haxoautp TI0IAh

MEXIy TIOMIAIIMU MOJO00HBIX (pUTyp MHOTOYTOJIbHUKAa  pa3OuMeHueM  Ha

TPEYTOJIbHUKHU U YETBIPEX YT OJIbHUKHU.

OO0bSICHATh ¥ WLIIOCTPUPOBATH
OTHOIIEHHE  IUIOMIAJEd  IOJOOHBIX
duryp.

Pemiars 3amaun Ha BBIYKCIICHHE
JIMHEVHBIX BEJIIMYUH, I'PALyCHOHM MEPHI
yrja W IUIOWAAEH TPEYyrOJIbHUKOB,
YETHIPEXYTOJIbHUKOB u
MHOI'OYT'OJIbHUKOB, JUJIMHBI OKPY>KHOCTH
u mwiom@aau Kpyra. Onupasce Ha
JAQHHBIE YCIIOBHs 3aJa4d, HaXOAUTh
BO3MOKHOCTH IIPUMEHEHUS
HE0OXOAUMBIX bopmy,
peoOpa3oBLIBaTH (OPMYIIBI.

HUcnonb3zoBare  popmynsl s
000CHOBaHUs J0Ka3aTeJIbHbIX
pPacCyKJICHUH B XOJI€ PEUICHHUS.
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HNuTepnperupoBarb  IOJYYCHHBIN
pe3yJabTaT U COMOCTABJATH €ro C
YCJIOBUEM 3aJa4H

Koopaunarsl
JlexkapToBbI KOOPIMHATHI HA IIOCKOCTH. O0bsICHAT, ¥ W/LIKOCTPUPOBATH
YpaBHeHUE MIPSMOM. Koopaunate! | monstue NEKapTOBOU CUCTEMBI
cepenusbl oTpe3ka. DopMysia pacCTOsIHUS | KOOPAUHAT.

MEXAY JBYMS TOYKaMH  IIJIOCKOCTH. BbiBOAUTH u HCII0JIb30BaTh
YpaBHEHHE OKPYKHOCTH dbopmyIBI KOOpJIMHAT CEpEIUHBI
OTpE3Ka, pACCTOSIHUS MEXAY JBYMs
TOYKaMH IJIOCKOCTH, YpaBHECHUS

MIPSIMOU U OKPY>KHOCTH.
BbINOJIHATL MPOEKTHI IO TEMaM

HCIIOJIB30BAHMA KOOPAWHATHOI'O MCTOAA
IIpu pCHICHUU 3adda4 Ha BBIYHMCJICHHUA H
JOKa3aTCIbCTBaA

Bekropsl
Bekrop. JmuHa (MOayib) BEKTOpA. DopMyJTHPOBATh ONPEICICHUS U
PaBenctBo  BekTOopoB.  KosmmHeapHble | MJUTIOCTPUPOBATh  MOHSATUS  BEKTOpA,
BekTopbl. Koopaunatel BekTopa. VYM- | JUIMHBI (Moyist) BEKTOpa,
HOKEHHE BEKTOpa Ha YHUCJIO, CyMMa | KOJUIMHEApPHBIX  BEKTOPOB,  PaBHBIX
BEKTOPOB, Pa3JI0OKEHHE BEKTOpa IO JIBYM | BEKTOPOB.
HEKOJUJTMHEAPHBIM BEKTOpaM. YTOJ MEXIY BpIuucasiTh IJIMHY U KOOPAWHATHI
BekTOpaMu. CKaJspHOE IPOMU3BEICHUE | BEKTOPA.
BEKTOPOB HaxoauTs yros Mex1y BEKTOpaMH.
BoInoJHATH onepaluu HaJ
BEKTOpaMH.
BbINOJIHATH TPOEKTHI MO TeMaM
UCIIOJIb30BaHUsI  BEKTOPHOIO  METOJAA
OpU pPElIeHUH 3a/a4 Ha BBIUUCICHUS U
JIOKa3aTEIbCTBA
JJIeMEeHTbI JIOTUKHU
Onpenenenue. AKCHOMBI U TE€OPEMBI. BocnpousBoauts  GpopMyIHpOBKH
JlokazarenbcTBO.  JlOKa3aTenbCTBO  OT | ONPEACICHUN; KOHCTPYUPOBATh
npotuBHOro. Teopema, oOpaTHas JaHHOW. | HECTIOKHbIE OIIpELICIICHUS
[Ipumep 1 KOHTpIIPUMED. CaMOCTOSTEIBHO. Bocmpoussoauts
GbOpMyIMPOBKH W JIOKa3aTelbCTBA
U3YYEHHBIX TEOPEM, IPOBOJIUTH
HECJIO)KHBIE JI0Ka3aTEIbCTBA
CaMOCTOSITENIBHO, CChUIATBCA B  XOJE
000CHOBaHUM Ha OTpEACIICHUS,

TCOPEMBI, AKCHMOMBI
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6. Onucanue y4eOHO-MeTOAMYECKOT0 H MATEPHAILHO-TEXHHYECKOT0 00ecTedeHus!
00pa30BaTeJIbHOI0 Mpolecca.

Hanenennocthb

06p8,30BaHI/IH Ha  Pa3BUTHC

JJMYHOCTHU  YYCHHKA, CTO

IMO3HABATCJIbHBIX, HHTCIUICKTYAJIbHBIX W TBOPYCCKUX criocoOHoCTEM OIIPCACIIACT
MCCTO CPCIACTB O6Y"ICHI/I$I 151 yqe6H0ro 060py,HOBaHI/IH B CHCTCMC IIPCIIOAaBAHUA

MaTeMaTHKH.
6.1. YuyeOHO-MeTOAMUYECKOE O0ecCIIeUeHUe
6.1.1. YueOHUKH
Ne ABTOp, HA3BaAHHUE Iox Kuaacc Hannuue
n/n U3AHUSA 3JIEKTPOHHOTO
NPUJI0KEHUsI
1. | I'.B.dopodees, N.o. 2015 5
[Mapeirun, C.b. CyBoposa.
MaremaTuka, 5. VYueOHHK
It 001eo0pa3oBaTeIbHbIX
yupexaenni  —  Mocksa.
[IpocBenienue.
2. | I'.B.Jopodees, N.®. 2016 6
[Tapeirun, C.b. CyBoposa.
MaremaTuka, 6. YueOHHK
1. 001eo0pa3oBaTeIbHbIX
yupexaenni  —  Mocksa.
[IpocBenieHue.
3. | I'.B.Jopodees, C.b. 2015 7
CyBopoBa, E.A. ByHumoBuU.
Aaredopa, 7. YdeOHHMK nJis
001e00pa3oBaTeIbHBIX
YUPEKIACHUN — Mocksa.
[Ipocsemenue. 2011.
4. | I'.B.Jopodees, C.b. 2015 8
CyBopoBa, E.A. byHumoBunu.
Aareopa, 8 VueOHumk ms
001e00pa3oBaTeIbHBIX
yupexaenu. —  Mocksa.
[Ipocsemenue.
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I".B.lopodees, C.b.
CyBopoBa, E.A. BynumoBuu.
Aaredopa, 9. VYdueOHUMK nJis
00111e00pa30BaTEIbHBIX
yupexaeHnui —  Mockga.
[IpocsemieHue.

2015

JI.C.Artanacsan, B.®D.byty30B,
C.b.Kagomuesn " Tp.
I'eomeTpus 7-9. YueOHuk nis
o011e00pazoBaTeNbHbIX
yupexaenni  —  Mocksa.
[IpocBenienue.

2013

7-9

CCTh

6.1.2. YuyeOHO-MeTOAHYECKHE MTOCOOHSA

1

JI.B. Ky3nenosa, C.C.
MunaeBa KoHTpobHBIE
paboThI MO MaTeMaTUKe 5-6
Kiacc — Mockaa.
[IpocBenienue.

2017

JI.B. Ky3neunosa, C.C.
MunaeBa JlumakTnaeckue
mMarepuaisl S ki1. — Mockaa.
[IpocBenienue.

2017

C. b.CyBoposa, JI.B.
Kysuemona, C.C. MuHaeBa,
JI.O. PocioBa MaremaTnka.
MeTtoauueckue
pPEKOMEHIAIMU. S KJIACC:
nocooue i yuurenen
o01eo0pa3oBar.
YUPEKIACHUN—

M., ITpocBemienue.

2016

6.1.3.

JJIeKTPOHHO-00pa3oBaTe/IbHbIE
HCNOJIb3yeMble NPU U3Y4YeHUH NpeIMeTa

pecypchi,

1

Caiit 00pa3oBaTeNbHBIX PECYPCOB

http://karmanform.ucoz.ru/index/0-20

matematika-informatika.ru/publ/mate

http://videouroki.net/view news.php?newsid=53
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http://karmanform.ucoz.ru/index/0-20
http://videouroki.net/view_news.php?newsid=53

2 Ennnas KOJUIEKIUSA LHOP-1. (ITpe3enTariun)
http://karmanform.ucoz.ru/1-5kl.rar
Ennnas KOJUICKIIHS LHOP-2. (ITpe3enTarun)
http://karmanform.ucoz.ru/2-5kl.rar
Ennnas KOJUICKIIHS LHOP-3. (ITpe3enTaryn)
http://karmanform.ucoz.ru/3-5kl.rar

3 CaiiT 00pa3oBaTeNbHBIX PECYPCOB
http://karmanform.ucoz.ru/index/0-20
matematika-informatika.ru/publ/mate
http://videouroki.net/view news.php?newsid=53

4 Ennnas KOJUICKIIHS OP-1. (ITpe3enTanun)
http://karmanform.ucoz.ru/1-5kl.rar
Ennnas KOJUIEKIIHS LHOP-2. (ITpezenrarun)
http://karmanform.ucoz.ru/2-5kl.rar
Ennnas KOJUIEKIIHS LHOP-3. (ITpezenrarun)
http://karmanform.ucoz.ru/3-5kl.rar

5 CaiiT oOpa3zoBaTeIbHBIX PECYPCOB
http://karmanform.ucoz.ru/index/0-20
matematika-informatika.ru/publ/mate
http://videouroki.net/view news.php?newsid=53

6 MynbTuMenuiiHbIe 00yYaroIIie MPOTrpaMMbl U AJICKTPOHHBIE YUCOHBIC
W3JIaHUS 110 OCHOBHBIM pa3fieiaM Kypca MaTeMaTHKH.

7 OnekTpoHHas 0a3a MaHHBIX IS CO3aHMS TEMATHUYECKHMX W HUTOTOBBIX

PAa3HOYPOBHCBLIX TPCHUPOBOYHLIX M IMPOBCPOYHBIX MATCPHUAJIOB OJIA

opraHu3anyu PpOHTATILHOW U UHIUBUIYTHHON pabOTHI.

6.2. MaTepuaJibHO-TeXHUYECKOE ODecreyeHmne
6.2.1. KomnbroTepHasi TEXHMKA U HHTEPAKTUBHOE 000py/10BaHHe

Ne Texnnueckue cpeacrpa KOMILJIEKTHOCTh
n/n

1 Kommberorep 1

2 MynbeTumenuitebiid mpoektop | 1

3 Knaccnas nocka 1
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http://karmanform.ucoz.ru/1-5kl.rar
http://karmanform.ucoz.ru/2-5kl.rar
http://karmanform.ucoz.ru/3-5kl.rar
http://karmanform.ucoz.ru/index/0-20
http://videouroki.net/view_news.php?newsid=53
http://karmanform.ucoz.ru/1-5kl.rar
http://karmanform.ucoz.ru/2-5kl.rar
http://karmanform.ucoz.ru/3-5kl.rar
http://karmanform.ucoz.ru/index/0-20
http://videouroki.net/view_news.php?newsid=53

4 Crenn  mus  pasMemieHus | 1
TBOPUYECKUX pabor
oOydJarommxcs

) Cron yuutenbckuit ¢ Tym60it | 1

6 Ydennueckue  ctoiasl  2- |15
MECTHBIE C  KOMIUICKTOM
CTYJIbEB

6.2.2. YueOHoe 00opyaoBaHue

1 Kommiekr YepTexKHbIX | 1
WHCTPYMEHTOB (KJIACCHBIX U
pa3laTOYHbIX): JUHENKa,
TpaHCHIOPTUP, YroJdbHUK (30°,
60°, 90°), yrompHuk (45°,
90°), HUpKyJIb.

2 KomrmekTsl 1
TTAHUMETPHIECKUX u
CTEPEOMETPUICCKUX TeT
(I1eMOHCTpaIMOHHBIX u
pa3aaTOYHbIX).
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