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1. IlosicHUTeIbLHAA 3aUCKA

Pabouas IporpaMMa  MpeJHa3HaueHa  JJIs oOyuaromuxcs 5-9 KJIaCCOB
oOmieoOpa3oBarenbHOM  LIKOJMBI M HampaeieHa Ha  peanusaimuio  DepepaiabHOroO
roCyJapCTBEHHOTO 00pa30BaTEIbLHOTO CTaHAapTa OCHOBHOTO oOmiero oopaszoBanus. [Iporpamma
pa3paboTaHa Ha OCHOBE:

- 3akona «O06 obpazoBanus B Poccuiickoit @enepanum» oT 29.12.2012 Ne 273-D3 (pen.
ot 05.05.2014)

- @enepanbHOTO TOCYIAPCTBEHHOTO 00pa30BaTENBHOTO CTaHAAPTa OCHOBHOTO OOIIETO
oOpazoBanusi (yTBepkaeH mpukazom MuHoOpHayku Poccum ot 17.12.2010 r. Ne 1897,
3apeructpupoBad B Muntocte Poccun 01.02.2011 r., peructparmorssiii Homep 19644);

- [IpumepHO porpaMMBbl OCHOBHOTO 00IIET0 00pa30BaHUsl IO MPEAMETY PYCCKUMN SI3BIK
(IlpumepHast mnporpamma Mo MNpeAMETY OJ00peHa pemieHueM (eaepanbHOro y4eOHO-
METOJIMYECKOTO OOBeAUHEHUsI To 00meMy oOpa3zoBaHHio (mpoTokos oT § ampenst 2015 .
Nel/15).

- ®enepanbHOro NEpeyHsl y4eOHUKOB, PEKOMEHJOBAHHBIX MUHUCTEPCTBOM 00pa30BaHUs
Poccuiickoit ~ dexepanui K = HCIHOJIB30BAaHWIO B 00pa3oBaTelbHOM  MpoIlecce B
0011e00pa30BaTENbHBIX YUPEKACHUSAX.

[IporpaMmma  cocraBieHa B COOTBETCTBMM C: TpebOoBaHusiMu  DeneparbHOTrO
roCyJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAAapTa OCHOBHOTO obmiero ob6pazoanus (PI'OC
00O0O); TpeboBaHMSIMU K pe3yJbTaTaM OCBOCHHS OCHOBHOHM 00pa3oBaTEIbHOM MPOTpPaMMBbI
Kanranckoro CYBY (JIUYHOCTHBIM, METanpeAMETHBIM, MPEAMETHBIM); OCHOBHBIMU TOIX0AAMHU
K pa3BUTHIO U (OPMUPOBAHUIO YHHMBEpPCAIbHBIX Y4ueOHBIX aedcTBuUi (YVY]]) misi 0CHOBHOTO
o01rero 0Opa3oBaHus, C Y4ETOM TpeOOBAaHUN K OCHAIICHUIO 00pa30BaTEIHHOTO MpoIiecca.

[IporpaMmma cocTaBieHa Ha OCHOBE aBTOPCKOW MpOrpaMMbl IO MaTeMaTHKE 0]
penaxnueii I'.B. TopodeeBa

B coctaB YMK Bxomur:

— B.I'. Hopodees, U.C. lllapeirun, C.b. CyBopoBa u np. «MaremaTuka, 5»,

— B.I'. Hopodees, U.C. lllapeirun, C.b. CyBopoBa u np. «MaTtemaTtuka, 6»,

— B.I'. Hopodees, C.b. CyBopora, E.A. bynumoBuu. «Aunredpa,7», B.I'. lopodees, C.b.
CyBopoBa, E.A. bynumoBuu.  «Anredpa,8», B.I'. Hopodees, C.b. CyBopoa, E.A.
bynumoBuu. «Anredpa,9»,

— JI.C. AranacsiH, B.®.byry30B, C.b.Kanomues u ap. «I'eomerpusi. 7-9 kimaccbi».

— IIpenmernsie pabounie TeTpaau Ha Me4YaTHONH OCHOBE.

— Jlupaktuuyeckue MaTepuaibl.

— TemaTuueckue TECTHI.

— Koutponsabie paboThI.

— Kuura yuurens

— YcTHBIE yIIpaKHEHUS

— Tloypounsie pa3zpaboTku

Boibop nmanHOW mporpamMmbl UM y4eOHO-METOIMUYECKOTO  KOMIUIEKca  0O0YCIIOBIEH

IIPEEMCTBEHHOCTbIO IieNieil 00pa30BaHuUs, JIOTMKON BHYTPUIIPDEIMETHBIX CBf3€H, a TaKxke
BO3PACTHBIMU OCOOEHHOCTSIMH Pa3BUTHs OOYYAIOUIMXCS, U ONMMUPAIOTCA HA BBIYMCIUTEIbHbIC
YMEHHUS U HaBBIKM OOyyaroIlMxcs, MOJydyeHHble Ha ypoKax mareMaTHku | — 5 KijaccoB: Ha
3HAaHUM YYaIlUMUCS OCHOBHBIX CBOWCTB Ha BCE JIEHCTBHUSL.

B coorBercTBHHM ¢ npuHATOH KoHuenumen pa3sBuTHA MaTeMaTHYeCKOro 00pa3oBaHus B
Poccniickoii ®@egepannu, MareMaTHYeCKoe 00pa30BaHKUE PEIIaeT, B YaCTHOCTH, CIESAYIOIINe
KJIFOUEBbIE 3a/1auu:



* «IPENOCTaBIATh KaXJIOMY OOYYaroIeMyCsl BO3MOXHOCTb JOCTHXKEHHUS YpPOBHS
MaTeMaTH4YeCKUX 3HaHUM, HEOOXOJIMMOTo Uil JajdbHEWIIeH YCHeIIHOW KU3HU B
oOriecTBe;

e «obecrieunBaTh HEOOXOJUMOE CTpPaHE YHUCIO  BBIMYCKHHKOB, MaTeMaTHYecKas
MOJTOTOBKA KOTOPBIX JOCTaTOYHA Ui MPOJOJDKEHHS OOpa3oBaHUS B Pa3IHMYHBIX
HalpaBJICHUAX M JJIS IPAKTUYECKON JAEATENbHOCTH, BKIIOYas IpernojaBaHUe
MaTeMaTUK{, MaTeMaTHYEeCKHE HCCIEIOBaHus, paboTy B cdepe HHYOPMAIMOHHBIX
TEXHOJIOTHI U JIp.»;

e «B OCHOBHOM OOIIeM U cpeaHeM o0mieM o0pa3oBaHUM HEOOXOAUMO MPEAYCMOTPETh
MOJTOTOBKY OOYYalOMIMXCS B COOTBETCTBUHU C UX 3alpOCaMU K YPOBHIO HOJIOTOBKH B
cdepe MareMaTH4ecKoro o0pa3oBaHMs.

CoOTBETCTBEHHO, BBIAETSAIOTCS TPU HaIpaBlieHUs TpeOOBaHU K pe3yabTaTam

MaTeMaTH4eCKOro 00pa3oBaHUs:

- IPAaKTUKO-OPUEHTHPOBAHHOE MaTeMaTUYECKOEe 00pa3oBaHue (MaTeMaTuKa /Ui )KU3HN);

- MaTeMaTuKa Ui UCI0JIb30BaHus B Ipodeccui;

- TBOPYECKOE HalpaBJieHUE, Ha KOTOPOE HAIleJIEHbl T€ 00ydaroluecs, KOTOpble IUIaHUPYIOT

3aHMMAaTbCS TBOPYECKOM M HMCCIEA0BATEIbCKOM paboTOl B 00nacTH MaTeMaTukH, (U3HKH,

SKOHOMMKH U IPYTUX 00JIACTAX.

Maremaruueckoe oOpa3oBaHHE SBISIETCS 00s13aTENBHONM M HEOTHEMJIEMOM YacThi0 OOIEro
00pa30BaHUs Ha BCEX CTYMEHSIX IIKOJIBI.

OOyyeHue MaTeMaTUKE B OCHOBHOMW IIKOJI€ HANPaBJIEHO Ha JOCTHXKEHHUE CIEAYIOLUIUX

yeneii:
1) B HapaBJIE€HUH JIMYHOCTHOTO PA3BUTHSA:
(dbopMHpoBaHHME TMPEACTABIEHUII O MaTeMaTUKE KaK 4acTh OOIIeYelOBEYECKOW KYyIbTYphl, O
3HAYUMOCTHU MaTEMaTHKHU B Pa3BUTHH LIUBUIIN3ALIUU U COBPEMEHHOTO OOIIECTBA;
pa3BUTHE JIOTUYECKOTO W KPUTUYECKOTO MBIIUICHUS, KYIbTYphl pPEYH, CIHOCOOHOCTH K
YMCTBEHHOMY 3KCIIEpPUMEHTY;
(dhopMHUpOBaHHME UHTEIEKTYaJIbHON YECTHOCTH U 0OBEKTUBHOCTH, CIOCOOHOCTH K MPEOI0JICHUIO
MBICIIUTENBHBIX CTEPEOTUIIOB, BHITEKAIOUINX U3 OOBIIEHHOTO OIIbITA;
BOCITUTaHHE KayeCTB JIMYHOCTH, OOECIEUMBAIONIMX COLHUATbHYI0O MOOWUJIBHOCTH, CIIOCOOHOCTH
MIPUHUMATh CAMOCTOSTEIbHbBIC PEIICHHUS;
dbopMHUpOBaHHE KAueCTB MBIIUICHUS, HEOOXOJUMBIX Ui aJanTallid B COBPEMEHHOM
HH(pOPMAITMOHHOM OOIIECTBE;
pa3BUTHE UHTEpEca K MAaTEMAaTUYECKOMY TBOPUECTBY U MAaTEMaTHUECKUX CIIOCOOHOCTEI;
2) B MeTaIpeIMETHOM HaIlPaBJICHUU:
pa3BUTHE TMPEJCTaBICHUI O MareMaTHKe Kak (opme omucaHuss M METoJe IO3HAHUS
NEUCTBUTENLHOCTH, CO3JaHHE YCIOBUWA [Uisi MPUOOpPETeHHs IEepBOHAYAIBHOIO OIBITA
MaTeMaTH4eCKOr0 MOACTHUPOBAHUS;
dbopmupoBaHre OOIIUX CIOCOOOB MHTENJIEKTYyadbHOW JIESTENbHOCTH, XapaKTepPHBIX TS
MaTEeMaTUKU M SIBJISIOIIUXCS OCHOBOM IMO3HABATENBbHON KYAbTYpBI, 3HAYUMOU Ui Pa3IMYHBIX
cdep 4enoBeYEeCKOil e TENbHOCTH;
3) B mpeAMETHOM HampaBJICHUM:
OBJIAJICHUE MAaTEMaTHYECKHMMH 3HAHHSMH W YMEHHUSMU, HEOOXOIUMBIMH Ui TPOIOJIKECHHS
00pa3oBaHus, U3YYEHHS CMEXHBIX AUCHUIUINH, TPUMEHEHHs B TOBCEJHEBHOM JKU3HU;
co3nanue (QyHIaMEHTa ISl MaTeMaTU4YeCKOro pa3BUTUSA, (QOPMHUPOBAHUS MEXAHU3MOB
MBIIIJIEHHS, XapaKTEPHBIX JUIsl MATEMaTHUECKOM I€ATENbHOCTH.
MaremaTnueckoe 00pa3oBaHHE UIpaeT BaKHYIO POJIb B NMPAKTHUECKOW KHU3HU OOIIECTBA,
KOTOpast CB3aHa ¢ (JOPMUPOBAHUEM CIOCOOHOCTEH K YMCTBEHHOMY SKCIIEPUMEHTY.
[IpakTryeckas MOJE3HOCTh IpeaMeTa oOyCIOBIEHA TE€M, YTO MPOMCXOIUT (OPMHUPOBAHUE
o0mMX CrnocoOOB HWHTEIUIEKTYalbHON JEATENbHOCTH, 3HAUYMMOM Ui Pa3IMYHBIX cdep
YeJI0BEYECKOU JEATENBHOCTH.
be3 6a30Boif MaremMaTn4yeckoi MOATOTOBKM HEBO3MOXHO CTaThb OOpa30BaHHBIM YEJIOBEKOM,
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TaK KaK OBJIQJICHHE MAaTEMaTUYECKUMU 3HAHUSAMU U YMEHHUSIMH HEOOXOAUMO AJISl IIPOAOJIKEHUS
00pa3oBaHusl, U3Y4YCHHUS CMEXHBIX AUCIUIUINH, TPUMEHEHHS B TOBCETHEBHON JKU3HU.

OOyueHnne MaTeMaTHKE JaeT BO3MOXKHOCTH (OPMHPOBATH Yy OOYYaIONIUXCS KadyecTBa
MBIIUICHUS] HEOOXOJMMBbIE [T aAalTallii B COBPEMEHHOM WH(MOPMAIIMOHHOM O0IIECTBE.

HoBu3Ha naHHO#M porpaMMbl ONPENEsAeTCs TEM, YTO B OCHOBE IIOCTPOEHMSI JAHHOTO Kypca
JEKUT UAed TyMaHHU3allMM OOydeHUs, COOTBETCTBYIOIAs COBPEMEHHBIM IPEJICTABICHUAM O
LEJISIX IIKOJIBHOTO 00Opa3oBaHUs U yAestouias 0co00e BHUMaHUE JIMYHOCTH 00y4aroLerocs, ero
MHTEepecaM U crocoOHOCTsM. [Ipeanmaraemsiii Kypc mo3BoJisieT odbecnednTs popMHUpPOBaHHE, KaK
npeoMemHbIX YMEHHW, TaK W YHUBEPCAIbHBIX Y4YeOHBIX JEHCTBHIA IIKOJBHUKOB, a TaKXKe
crocobcTByeT JocTwkeHuto omnpeaenéHHplx Bo OI'OC OOO nHMYHOCTHBIX pe3yNbTaToB,
KOTOpbIE B JaJbHEHIIEM MO3BOJAT 00YydaroIUMCSl IPUMEHSATh MOJIY4YCHHbIC 3HAHUS U yMEHUs
JUIS PEILIeHUs Pa3IMYHbIX )KU3HEHHBIX 3a]1a4.

MexnpeaMeTHbIe CBSI3U OCYLIECTBIISIFOTCSL MOCPEICTBOM OIOPBI JAaHHOTO IpeAMeTa Ha
nHpopmMaTuKy, GU3NKY, XUMUIO, Teorpaduio.

[Ipn opranmzaunuu nporecca oOyueHUsT B paMKax JaHHOM MporpamMMbl IpeaNoJaraercs
NPUMEHEHHE  CIEAYIOIIMX  MeAaroru4ecKux  TeXHOJIOrui  o0y4deHHsl:  JINYHOCTHO-
OpUEHTHpOBaHHasi  (Telaroruka COTPYJHUYECTBA), TIO3BOJSIOUIYI0  YBUIETb  YPOBEHb
OOyYEHHOCTH Ka)X/J0r0 YYE€HHKAa M CBOEBPEMEHHO IOJAKOPPEKTHUPOBATh €€; TEXHOJIOTHUs
ypOBHEBOM AuddepeHnnanuy, M0o3BoJidmas pedeHKy BbIOMpaTh YPOBEHb CII0KHOCTH,
nH(}OPMaLlMOHHO-KOMMYHHUKAIIMOHHAsL TEXHOJIOTHUs, oOecneunBaromas GopMUpoBaHue yuyeOHO-
Mo3HaBaTelbHOW W WHGOPMALMOHHOM  JEATeNbHOCTH  ydamuxca.  Mcmonb3oBaHue
KOMITBIOTEPHBIX TEXHOJIOTHH B TPENOoJIaBaHUM MaTE€MaTUKU MO3BOJIIET HENPEPHIBHO MEHATH
¢opMbl pabOTBl Ha YpOKe, MOCTOSHHO YepeloBaTh YCTHHIE W TNHCbMEHHBIE YIPaKHEHUS,
OCYHIIECTBJIATh Pa3Hble MOAXOAbI K PEHICHUI0O MaTEMAaTHYECKHX 3a/1a4, & 3TO TOCTOSIHHO CO3JaeT
U MOAJECPKHUBACT MHTEIJICKTYaJIbHOE HANpsDKEHUE ydalluxcs, GOpMHUPYET Y HUX YCTOWUYMBBIN
MHTEPEC K U3YYEHHUIO JaHHOTO NPEAMETA.

Cucrema ypoKkoB yCIIOBHA, HO BCE 7K€ BBIICIIAIOTCS CIEIYIOIINE BUIBIL:

Ypoxk-aexuus (YJI). [Ipeanonaratorcss COBMECTHBIC YCUIIUS YYUTENS U O0yYAIOMIUXCS IS
pereHust oO0me npoOJeMHOW TO3HABaTeIbHOW 3amavyr. Ha TakoM ypoke HCIOIb3YyeTCs
JIEMOHCTPAllMOHHBI ~ MaTepual Ha  KOMIIBIOTEpEe, pa3pabOTaHHBIM  yduTeleM WM
o0yJaromuMucs, MyJIbTUMEIUHHbIE TPOAYKTHI.

Ypoxk-npaktuxkym (YII). Ha ypoke ywamuecss paboTaroT Haja pa3IudHBIMH 33JaHUSMU B
3aBHCUMOCTH OT CBO€H MOArOTOBICHHOCTH. Buipl paboT MoOryr OBbITh CaMbIMU pPa3HBIMU:
IIUCBMEHHBIE HCCIICOBAHMs, PEIICHUE pa3JIMYHBIX 3aa4, W3Y4YCHHE CBOMCTB pa3INYHBIX
(GyHKUUH, NPaKTUYEeCKOe INPUMEHEHHE pa3IMuYHbIX METOJOB peleHus 3axad. KommbroTep Ha
TaKMX YPOKaxX HCIOJIb3YeTCSl KaK JJIEKTPOHHBIA KaJIbKYJIATOP, TPEHAXXEpP YCTHOIO CYETa,
BUPTYyaJIbHasl 1a00paTOPUsl, UCTOYHUK CIIPABOYHON MH(OPMALHH.

Ypok-uccienopanue (YHM). Ha ypoke oOydaromuecs pemaroT NpoOIeMHYIO 3anady
HCCJIEIOBATEIILCKOIO XapakTepa AaHAIUTHYECKMM METOJOM M C IIOMOIIBIO KOMIIBIOTEpPA C
UCIOJIb30BAaHUEM PA3IMYHBIX Ja00PaTOPHIA.

KomounupoBanunsiii ypok (KY) npenmonaraer BeIMogHEHHE pabOT M 3aAaHUN Pa3HOTO
BHJIA.

Ypok pemenns 3aaauy (YP3). BeipaGatbiBatorcss y 00ydarolMXcsi YMEHHUS M HaBBIKH
peleHus 3aj1a4 Ha ypoBHE 00s3aTelIbHOM M BO3MOXKHOM mojrortoske. JIro0oil oOyuaromuiics
MOKET MCIOJb30BaTh KOMIBIOTEPHYI0 MH(OPMAIMOHHYI0 0a3y MO MeToAaM pelIeHUs
pa3IUYHbBIX 33Ja4, 10 CBOMCTBAM JIEMEHTAPHBIX GYHKIUHN U T.1.

Ypok-tecr (YT). TectupoBaHue MpPOBOAUTCS C LENbIO AMArHOCTHKH IMPOOETIOB 3HAHMIMA,
KOHTPOJIL YPOBHSI OOYYEHHOCTH OOy4aroluxcs, TPEHUPOBKU TEXHUKE TeCTUpOBaHMs. TecTsl
IIpeUIaraloTcsl Kak B MEYaTHOM TaK U B KOMIIBIOTEPHOM BapuaHTe. lIpuuem B KOMIIBIOTEpHOM
BapUaHTE BCETJa C OTPaHUYEHUEM BPEMEHH.

Ypok-3auer (¥Y3). YcTHBIM onpoc 00ydaronuxcsi Mo 3apaHee COCTABJICHHBIM BOIpocaMm, a
TaKK€ PELICHHUE 3a/1a4 PA3HOTO YPOBHSI 110 U3yYEHHOU TEME.



Ypok-camocrositesqbHas padora (YCP). Ilpemnaratorcs pazHble BUABI CaMOCTOSITEBHBIX
paboT: IBYXypOBHEBas — ypOBEHb 0053aTENBbHON MOATOTOBKH - «3», YPOBEHb BO3MOXHOU
MOATOTOBKH - «4» W «5»; OOJBIIOW CHHCOK 3aJaHWii Pa3HOTO YPOBHS, W3 KOTOPOTO
oOyyJaromuiicsi pemaer uX Mo CBOeMy BbIOOpY. Psymom ¢ oOyuarommmcs Ha TakMX YpOKax —
BKJIFOUEHHBIH KOMIIBIOTEP, KOTOPBII OH UCHOJb3YET [0 CBOEMY YCMOTPEHHUIO.

Ypok-xkouTpoabHas padora (YKP). IlpoBoaurcs Ha JBYX ypOBHSX: YpPOBEHb
00513aTEIIbHOM MOJITOTOBKH - «3», YPOBEHb BO3MOYKHOU TIOJTOTOBKH - «4» U «5».

KomnbrorepHoe oGecrieueHue ypokos.

B paznerne paboueii mporpamMmel «KoMIbroTepHOe 00ecriedeHre CIUTAaHMPOBAHO MTPHM EHEHUE
HUMEIOLIUXCSA KOMIIBIOTEPHBIX MPOAYKTOB: IEMOHCTPAL[MOHHBIN MaTepua, 3aJaHusl Uil YyCTHOTO
ornpoca OOy4aroIIMXCS TPEHUPOBOUHBIC YIPAKHEHHUS, a TaKK€ pa3IUYHbIE AIIEKTPOHHbIE
y4eOHUKH.

JdemoncTpaunoHHblid maTepuad (caaiant) (JAM).

Coznaercst ¢ 1enblo oOOecrneueHus HarasAHOCTH NpU HM3yYEHUH HOBOTO MaTepuana,
WCIOJIb30BaHUS IpPU OTBETax oOywaromuxcd. [IprMeHeHne aHMMaluu NMpPU CO3JaHUHM TaKOTO
KOMITBPIOTEPHOTO TPOAYKTa IO3BOJISIET paccMaTpUBaTh BOIPOCHI MaTEMaTHYECKONH TEOpUU B
NBUKEHUM, O0O€cleYrBaeT JApPYyro MOAXOJ K U3YYEHHI0O HOBOTO MaTrepuasa, BbI3bIBAET
MOBBIIIEHHOE BHUMAHUE U UHTEPEC Y 00y4YaromuXxcs.

N3yyeHnne MHOrMX T€M B MaT€MaTHUKE CBS3aHO C 3HAHHUEM U TNOHMMAHHUEM CBOMNCTB
aneMeHTapHbIX (yHKIUH. PeleHue ypaBHEHMI, HEPABEHCTB, PA3IUYHBIX 33jay MpeArnosaraet
riy0oKoe 3HaHWE TOBeAEHUs 3JIeMeHTapHbIX (yHKuui. HayunThcs pacno3HaBaTh rpaduku
TakuX (YHKIHH, CyMeTh paccka3aTh 00 UX CBOMCTBaX MOMOTalOT KOMIIBIOTEPHbIE CIAIbI.

[Ipu pemrenun mr00BIX 3374 UCTIOIb30BaHUE TpadUUeCKO HHTEPIPETALUU YCIOBUS 3a7a4H,
€e pelleHHs MO03BOJISIET OOy4arolmMMCsl TMOHSATh MAaTEMaTHYeCKyl0 HJACI0 pelleHus, Ooree
rI1yOOKO OCMBICIIUTh TEOPETHUECKUN MaTepuall 1Mo JaHHOM TeMe.

3ananus ais ycruoro cuera (3YC).

OTu 337aHUA JaI0T BO3MOXHOCTh B YCTHOM BapHaHTE OTpalaThiBaTh Pa3IMYHbIE BOIPOCHI
TEOPUUM U TMPAKTUKU, MPHUMEHSS MPUHLMIBI HACJISAJHOCTH, JOCTYNHOCTH. HMX MOXHO
HCII0JIb30BaTh Ha JIIOOOM YpOKE B PeXKUME YUUTENb — YUEHUK, B3aUMOIPOBEPKH, a TAK)KE B BUJIE
TPEHUPOBOYHBIX 3aHATUH.

TpenupoBounbie ynpa:xxnenuss (TY).

Bxurouaror B cebst 3amaHusl ¢ BONPOCAMU W HArJIIIHBIMM OTBETaMH, COCTaBJICHHBIMHU C
MOMOIIbI0 aHUMAaIMu. OHU TO3BOJISIIOT YYEHHUKY CaMOCTOSITENIbHO OTpalaThIBaTh pa3iUyHbIC
BOIIPOCHI MATEMATUYECKOU TEOPUH U IPAKTUKHU.

yieKTpPOHHBbIE yueOHuKH (JY).

OHU UCHOJIB3YIOTCS B KAU€CTBE BUPTYaJIbHBIX J1a00paTOpUil MpH MPOBEICHUH MPAKTUYECKUX
3aHSTHUI, YPOKOB BBEICHMSI HOBBIX 3HaHWUA. B HHX 3akitoueH OOJBIIONH TeOpeTHYECKUi
Marepuasi, MHOIO TPEHA)XEpOB, MPAKTUUECKHX M MCCIEAOBATEIbCKUX 3aJaHUM, CIPABOYHOIO
Marepuana. Ha mo0oM ©3 YpOKOB BO3MOKHO HCHOJb30BAaHHUE KOMIIBIOTEPHBIX YCTHBIX
YVOPAKHEHUM, NPUMEHEHUE TPEHaXKepa YCTHOIO CuUeTa, YTO AKTUBU3ZHUPYET MBICIUTEIbHYIO
JeSITeNbHOCTh OO0YYaIOIIMXCS, Pa3BUBACT BHIYHCIUTENbHbIE HABBIKM, TaK KaK IO3BOJIET
OCYIIECTBUTh MHOW MOAXOJ K U3Yy4aeMOU TeMe.

®DopMBbI OLIEHKH U KOHTPOJISI JOCTHKEHUH 00y4ar0IIMXC:
caMOCTOsTeNIbHBIE U NTpoBepouHble padoTsl (CP, I1P);

KOHTpoJibHbIE paboTh! (KP);

yCTHBIE OTBETHI Ha ypokax (YO);

MaTemMaTHdeckue JUKTaHTsl U Tectol (M1, MT);

3auet (3);

nuarHoctuueckue 3amanus (/13);

3amanus padoueit Terpaau (PT);

nomarusis padora (P) u nomanrsss koHTponsHas padora (IKP);
TBOpYecKas pabora (pedepat, coobuienue, npesenranus) (TP).



Buabl KOHTPOJIA: BXOJIHOM, TEKYILIUH, TEMATHYECKUA, UTOTOBBIH.

AJIMUHUCTPATUBHBIM KOHTPOJIb Ka4eCTBA 3HAHUN OCYILECTBISAETCS TPHOKIBL: HAa «BX0/e» B I
YETBEPTH, IPOMEKYTOUHBIN — B KOHIE 1] yeTBepTn i B III yeTBepTH M HA «BBIXOJE»- B KOHLE
roja B popMe aIMHUHUCTPATUBHBIX KOHTPOJIBHBIX paboT.

[IpomexxyTouHasi aTrecTamus MOPOBOAUTCSI B cooTBeTcTBUM ¢ Ycraom OO B ¢opme
MIMCbMEHHBIX KOHTPOJIbHBIX PaloT.

BHeypouHasi JesiTeIbHOCTH IO TNPEIMETY IpeaycMarpuBaercs B (OopMax: ydyacTHE B
KOHKYpCax, OJIMMIIHA1aX, TBOPYECKUE ITPOEKTHI, IPEAMETHAS HEIEIS.

2. O0mas xapakTepuCTHKa y4eOHOr0 mpeaMera

CopepxaHne MaTeMaTHYECKOr0 00pa30BaHusl B OCHOBHOM 11KoJIe (hopMUpyeTCs
Ha OCHOBE (PyHJaMEHTAJIBHOTIO si/ipa MIKOJBHOTO MaTeMaTH4ecKoro oopa3oBanus. B mporpamme
OHO IMPEJCTaBJICHO B BHUJE COBOKYIHOCTH COJAEP)KATEIbHBIX Pa3/eioB, KOHKPETU3UPYIOIIMX
COOTBETCTBYIOIIME OJOKM (YHIAMEHTAJIBHOTO sipa NPUMEHUTENBHO K OCHOBHOM IIKOJIE.
[Iporpamma pernmameHTHpyeT 00beM Marepuaia, 00sf3aTe€IbHOrO JUIsl M3Yy4EHHUs B OCHOBHOM
IIKOJIE, a TAK)KE JaeT MIPUMEPHOE €ro pacrpeaenacHiue Mexay 5—o6 u 7—9 kiaccamu.

CopnepxaHue MaTeMaTH4eCKOro oOpa3oBaHMS B OCHOBHOW IIKOJIE BKJIIOYAET CIIEAYIOLINE
paznensl: apupMeTHKa, aaredpa, pyHKIHUH, BEPOSTHOCTh M CTAaTHUCTHKa, reomeTpus. Hapsany c
STHM B HEro BKJIIOYEHBI JIBa JIOTIOJHUTENbHBIX pasjiena: JOTHKa U MHOXECTBa, MaTeMaTHKa B
HCTOPUYECKOM Pa3BUTHH, YTO CBSI3aHO C peayin3anuel nenei ooie NHTeJUIEKTYaIbHOTO U o01ie-
KyIbTYpHOTO pa3BuTus oOyvaromuxcsi. CoaepxaHue KaxXIOro M3 ITHX pas3/esioB
pa3BopauMBaeTCs B COAEPKATEIBbHO-METOINYECKYIO JIMHUIO, TPOHMU3BIBAIOLIYIO BCE OCHOBHBIE
paszfenbl coJiep:KaHusl MaTeMAaTUYECKOTO 00pa30BaHus Ha TaHHOM CTYEHH 00y4eHHUs.

Conepxkanme pasnena «ApudpmeTuka» CIyxKUT 0a30i I JaTbHEHIIET0 H3ydeHUs
oOyyarouMMuUCs MaTeMaTUKH, CHOCOOCTBYeT Ppa3BUTHUIO UX JIOTHYECKOTO  MBIIIICHHUS,
(hOopMHUPOBAHHUIO YMEHHMSI MOJIH30BATHCS aNTOPUTMaMHU, a TAKKe MPUOOPETEHUIO MPAKTUYECKUX
HaBBIKOB, HEOOXOJMMBIX B IMOBCETHEBHOW XU3HU. Pa3BUTHE MOHATHS O 4YHCIE B OCHOBHOM
IIKOJIE CBSI3aHO C pPAlMOHAIBHBIMH W HUppalOHaJIbHBIMU 4YHCIaMH, (OPMUPOBAHHEM
MEPBUYHBIX MPEACTABICHUM O JACHCTBUTEILHOM 4YHUCJE. 3aBEpPIICHUE YHUCIOBOW JIMHUM
(cucteMaru3anus CBeICHUN O NEHCTBUTENBHBIX YUCIIaX, O KOMIUIEKCHBIX YHCIaxX), TaK e KaK U
0osee crokHbIe BOMPOCHl apudmeruku (anroput™M EBkiuaa, ocHOBHas TeopeMa apu(pMETHUKH),
OTHECEHO K CTYIEHHU 00IIero cpeaHero (IoJIHOro) 0Opa3oBaHUsl.

Copepxanue paszzmena «Ausrebpa» HampaBieHO Ha (opMupoBaHue Yy oOOydaromuxcs
MaTeMaTHUYeCKOro amrmapaTa Ui peuieHHs 3aa4 U3 Pa3HbIX pa3/ie]ioB MAaTeMAaTHUKH, CMEKHBIX
MIPEeIMETOB, OKPYKaoIIel pealbHOCTH. SI3bIK anreOpbl MOAYEPKUBACT 3HAYEHHE MAaTeMAaTHUKH
KaK s3bIKa Ui MMOCTPOCHHSI MaTeMaTHYECKUX MOJIeNIeH MPOIECCOB U SIBICHUN pealbHOr0 MUpA.
B 3amaun wu3yueHuss anreOpbl BXOJAT TakKe pPa3BUTHE AITOPUTMHUYECKOTO MBIIIICHHUS,
HEO0OXOIMMOT0, B YACTHOCTH, Ui YCBOEHHUS Kypca HH()OpPMATHKH, OBJIAJCHUS HAaBBIKAMU
JeNyKTUBHBIX paccyxkaeHuil. [IpeoOpa3oBaHre CHUMBOJIBHBIX (OPM BHOCHUT CHEHH(PHUECKUN
BKJIaJ] B pPa3BUTHUE BOOOpa)keHUs OOy4aloUIuxcs, HUX CIOCOOHOCTEH K MaTeMaTU4ecKOMY
TBOPUYECTBY. B OCHOBHOIA 1IKOJIe MaTepUal ITPyNIUPYETCss BOKPYT palliOHAIBHBIX BBIpaXXEHUH, a
BOIPOCHI, CBSI3aHHBIE C UPPAIMOHATBHBIMU BBIPAKEHUSIMHU, C TPUTOHOMETPUUYECKUMH (PYHK-
USAMU U TpeoOpa3oBaHHUsIMU, BXOJAT B COJAEpKaHHE Kypca MaTeMaTHKW Ha cTapiied CTyleH!
oOyueHus B IIKOJIE.

Conepxxanne paznena «OyHKUUMW» HALEIEHO HA IMOJYyYEHHWE MIKOJbHUKAMU KOHKPETHBIX
3HaHMN O (YHKIIMM KaK Ba)KHEHIIeW MaTeMaTH4eCKOW MOJENH IJIs OMHCAHUS M UCCIEeOBAHUS
pa3HOOOpa3HbIX MpoleccoB. [3ydyeHue 53TOro marepuana CHOCOOCTBYET Ppa3BUTHIO Yy
oOyuaroluxcs yMEHHUS HUCIOJIb30BaTh  pa3fM4YHbIEe S3bIKM  MaTeMaTUKU  (CIOBECHBIH,
CUMBOJIMYECKUH, Tpaduyeckuii), BHOCUT BKJIaJ B (OPMUPOBAHHME TMPEACTABICHUN O PO
MAaTE€MAaTHKU B PA3BUTHH LIUBUIU3ALNU U KYIbTYpPHI.

Paznen «BeposTHOCTP M CTAaTUCTHKA» — OOSA3aTENbHBI KOMIIOHEHT IIKOJHHOTO
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o0pa3oBaHUs, YCHJIWBAIOIIUN €ro MPUKIAJHOE W TPAKTHYECKOE 3HAUEHUE. DTOT MarepHual
HEOOXO0IUM MPEkKE BCETO I POPMHUPOBAHUS Yy 00yJarOMUXCS (YHKIIMOHALHOW IPAMOTHOCTH
— yMEHHUW BOCIPHUHUMATh M KPUTHYECKH AHATU3UPOBATH MH(OPMAIINIO, TPEICTABICHHYIO B
pa3nuYHBIX QopMax, MOHUMATh BEPOSITHOCTHBIA XapaKTep MHOTHUX pPEaTbHBIX 3aBHCUMOCTEH,
MPOBOJIUTH MPOCTEHIINE BEPOSATHOCTHBIE pacueThl. M3yueHne 0CHOB KOMOMHATOPUKHU TO3BOJIUT
00yJaronMMCcsl pacCMaTpUBATh CIIy4au, OCYIIECTBIIATH IMepedop U MOJCUST YUCIIa BAPHAHTOB, B
TOM YHCJI€ B IPOCTEHIIINX MPUKIIATHBIX 3a/1a4ax.

[Ipy u3ydeHUM CTaTUCTUKU M BEPOSTHOCTH PACIIUPSAIOTCS MPEACTABICHUS O COBPEMEHHOM
KapTUHE MHUpPA U METOJIaX e€ro WccleA0BaHus, (GopMHUpyeTcss MOHUMAHKUE POJIM CTATHCTHKH Kak
HMCTOYHMKA COLMAIBHO 3HAYMMOW HH(POPMALMH M 3aKJIaJbIBAIOTCS OCHOBBI BEPOSITHOCTHOTO
MBIIIICHUS.

Henb conepxxkanus pazzaena «l'eomeTpus» — pa3BUTh Y 00Yy4aIOIIUXCS TPOCTPAHCTBEHHOE
BOOOpa)KEHHME W JIOTUYECKOE MBIIUICHHE IYTeM CHCTEMAaTHYeCKOTO W3YYEeHHs CBOMCTB
reOMETPUUECKUX (PUTYp Ha TIJIOCKOCTH W B MPOCTPAHCTBE U MPUMEHEHHS ITHUX CBOWCTB INpHU
pelIeHun 3a/lady BBIYUCIUTEIBHOTO U KOHCTPYKTUBHOTO Xapakrepa. CyliecTBEHHAasl pojb MpH
9TOM OTBOJUTCA Pa3BUTHIO TeoMeTpudyeckod wuHTyunuu. CoueTaHue HarlsaJIHOCTH CO
CTPOTOCTBIO  SIBJIIETCSI HEOTHEMJIEMOM YAaCThIO TE€OMETPHUYECKHMX 3HaHWi. Marepuadn,
oTHocsmuiicst k 6okam «KoopauHatel» u «BeKTOph», B 3HAYUTENHHON CTETICHH HECET B cebe
MEXIIPEMETHBIC 3HAHUSA, KOTOPHIE HAXOMAT NMPUMEHEHHE KaK B Pa3IMYHBIX MAaTEMAaTHYECKUX
JTUCITUTIITMHAX, TaK M B CMEXHBIX MPEIMETax.

Ocob6enHoCcThIO pazzena «Jloruka 1 MHOKECTBA» SIBJISIETCSI TO, YTO MPEJACTABICHHBIM B HEM
Marepuaig TMPEUMYIIECTBEHHO W3y4aeTCsd W HCIOJB3YETCS pachmpenesieH0 — B XOJe
pPacCMOTpEHUsI PA3IMYHBIX BOMPOCOB Kypca. COOTBETCTBYIONIMM MaTepuajl HalleJIeH Ha
MaTeMaTHYeCKOE Pa3BUTHE 00yJaronIuxcs, (opMUpOBaHNE Y HUX YMEHHS TOYHO, CXKATO U SICHO
u3jaraTh MbICJIU B YCTHOM U MUCbMEHHOM pEUU.

Pazgen «MaremaTka B HCTOPUYECKOM pa3BUTHUW» TMpeAHA3HAadYeH i (HOPMHUPOBAHHS
MPEACTABICHUI O MaTeMaTHKE KaK YacTH YEJIOBEYECKOH KYIbTYPHI, I OOIIEro pa3BUTHSA
IIKOJBHUKOB, JUIS CO3JIaHUS KYJIBTYPHO-UCTOPUYECKOM cpenpl oO0ydeHus. Ha Hero He
BBIJICTIACTCS CHEUHATBHBIX YPOKOB, YCBOCHHE €r0 HE KOHTPOJIUPYETCS, HO COAECpP)KAaHUE ITOTO
paszena OpraHuYHO MPHUCYTCTBYET B YY4EOHOM IPOIIECCEe KaK CBOETO poJia TyMaHUTApHBIA (POH
MIPU PACCMOTPEHUU MPOOJIEMATHKH OCHOBHOTO COJICPKaHUSI MaTEeMaTHYECKOTO 00Opa30BaHMS.

B ocHoBe coaepxanust 00ydeHHUss MaTEMATHKE JISKUT OBJIAJICHUE YYAITUMHUCS CIICTYIONUMHA
BUJAMU  KOMIIETCHIMI:  NpeAMEeTHOH, KOMMYHMKATHBHOW, OpPraHM3allMOHHON U
001IeKYJIbTYPHOI. B COOTBETCTBUHU € 3TUMM BHUJIAMH KOMIETEHIIMM HAMU BBIJCIICHBI IJIABHBIC
coJIepKaTeIbHO-1IeJIEBbIC HAITPaBICHUS (JIMHUK) Pa3BUTHS 00YJarONIUXCS CPEJICTBAMH TpeIMEeTa
«Maremartukay.

Ipenmernas KOMIIeTeH M. Ion peaMETHOU KOMIIETEHITUEN HOHUMAETCS
OCBEJIOMJIEHHOCTh IIIKOJIbHUKOB O CHCTEME OCHOBHBIX MAaTEMATHMYECKUX IMPEACTaBICHUN WU
OBJIaJICHUE HUMH HEOOXOJUMBIMH MPEIMETHHIMU YMEHHUSMU. DOpPMUPYIOTCS CIeayIoIIne
oOpa3ymolue 3Ty KOMIETCHIIMIO MPEACTAaBICHUS: O MaTeMaTHYeCKOM S3bIKEe KaK CpPeICTBE
BBIPOKCHUSI MATEMaTUYECKUX 3aKOHOB, 3aKOHOMEPHOCTEM M T.1.;, O MaTeMaTUYeCKOM
MOJIEIMPOBAHUM KaK OJTHOM M3 BaXHBIX METOJOB No3HaHUs mupa. Gopmupyrorcs cienyrouue
oOpa3zymolue 3Ty KOMIETCHIIMIO YMEHHS: CO3/aBaTh MPOCTEHIlINEe MaTeMaTUYECKUE MOJEIH,
paboTaTh ¢ HHMH ¥ HHTEPHPETUPOBATH TONYUYCHHBIE pE3YNbTaThl,; MNPHOOpETaTh W
CHUCTeMAaTHU3UPOBATh 3HAHUS O CIOCO0axX pelIeHHs] MaTeMaTHYEeCKHX 3ajay, a TakKe MPUMEHATh
9T 3HAHUS U YMEHUS JUIsl peLICHUs MHOTUX KM3HEHHBIX 3a/1a4.

KommyHnkatuBHass kommnereHuus. [[o1 KOMMYHUKaTUBHOW KOMIIETEHUHUENW MOHUMAETCs
c(hOpPMUPOBAHHOCTh YMEHUS SCHO U YETKO M3JIaraTh CBOU MBICIIH, CTPOUTH apTyMEHTUPOBAaHHBIC
paccyXJeHus, BECTH IUAIIOT, BOCIPHHHUMAS TOYKY 3pEHHS COOECeHHKa M B TO XK€ BpeMms
nojaBeprasi €€ KpUTHIECKOMY aHaJIN3y, OTCTauBaTh (IIPH HEOOXOIUMOCTH) CBOIO TOUKY 3pEHUS,
BBICTPanBasi CUCTEMY apryMeHTanuu. GopMupyroTcss 00pa3yromue 3Ty KOMIIETEHITUI0 YMEHHUS, a
TaK)Ke YMEHHsI U3BJIEKATh MHPOPMAIUIO U3 PA3HOTO POJia HCTOYHUKOB, MPeoOpa3oBhIBas €€ Mpu
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HEO0X0AUMOCTH B Jpyrue GOpMbI (TEKCThI, TAOJIHULIBI, CXEMBI U T.11.).

OpranmzanuonHass kommnereHums. [lox opraHM3alMOHHOM KOMIIETEHLIMEHW MOHUMAETCS
Cc(OPMHUPOBAHHOCTh yMEHHUS CAMOCTOSATENBHO HAaxXOAWTh W MPHUCBAWBaTh HEOOXOIUMBIE
oOyyaromumcsi HOBbIe 3HaHUSA. POPMHPYIOTCS ClleAyIomKe 00pa3yroIue 3Ty KOMIIETSHIIUIO
YMEHUS: CaMOCTOSITETIbHO CTaBUTh y4eOHYI0 3a7auy (11eJb), pa30uBaTh €€ Ha COCTaBHBIC YacTH,
Ha KOTOPBIX OyJIET OCHOBBIBATHCS MpOIEcC €€ pelIeHus, aHATN3UPOBATh PE3yabTaT IEHCTBHS,
BBISIBJISITh JIONYILEHHbIE OIMOKY M HETOYHOCTH, UCHPABIATh UX U MPEACTABIATh NOJyYEHHBIN
pe3yabTar B opMe, JIETKO TOCTYIHOU ISt BOCIIPHUATHS AP YTHX JIFOJCH.

OO0umekyabTypHasi kommnereHuusi. [log oOmEKyIbTYpHOW KOMIIETCHIIMEH TTOHUMAETCS
OCBEJIOMJICHHOCTb IIIKOJIbHUKOB O MaT€MaTHKE KaK 3JIEMEHTE O0IIeUeI0BEYeCKO KyIbTyphl, e
MECTE B CHCTEME APYTHX HayK, a Takke €€ pPOoJM B Pa3BUTHM IIPEICTABIICHUM YEJIOBEYECTBA O
LenocTHo kaptuHe wmupa. Dopmupyrorcs cienyromue oOpa3yloliue 3Ty KOMIIETEHLUIO
npescTaBieHus: 00 ypOBHE pa3BUTHSI MAaTEMAaTUKU Ha pPa3HbIX UCTOPUUYECKUX dTarax; O BEICOKOH
MIPAKTHYECKOW 3HAYMMOCTH MAaTE€MaTUKHU C TOYKH 3PEHUsS CO3/JAaHMS U Pa3BUTHUS MaTEpUAIbHON
KYJIbTYpPbI YEJIOBEUECTBA, @ TAKKE O BaAKHOW POJIM MAaTEMAaTUKH C TOUKH 3peHUs] (GOpMHUPOBaAHUU
TaKUX BaXHEHIIMX YepT JMYHOCTH, KaK HE3aBUCHUMOCTb U KPUTUYHOCTb MBIIIJICHUS, BOJIA U
HaCTOMYUBOCTh B JOCTHKEHHUH LIETHU U JP.

3. MecTo npenogaBaemMoro npeaMera B y4eOHOM IJIaHe

B cootBerctBumM ¢ y4eOHbiM minaHoM Kanranckoro CYBY Ha u3ydyeHue MareMaTHKU B
OCHOBHOI1 IIKOJIE OTBOJIUTCS 5 y4eOHBbIX YacOB B HeAeJI0 B TEUCHHE KaXKJOro roja o0y4eHus,
Bcero 870 Jacos.

B 5—6 xmaccax u3ydaercsa npeamer «MaTtematrukay (MHTETpUPOBAHHBINA mpeamer), B 7—9
KJ1accax MapajuieIbHO MU3Y4aroTcs peaMeThl «Anredpa» u «'eomeTpusi».

Pacnpenenenne yqeGHOro BpeMEHU MEXKAY STUMH IIPEIMETaMU MPEACTaBIECHO B TaOIMIIAX.

MaTeMaTHKa B T.4. ajredpa B T.4 reOMeTPHUA
§ Bcero 3a IInanOBBIX Bceero 3a IInaHoBEBIX Bcero 3a IInanoBBIX
5 roj KOHTP. roja KOHTp. paboT roja KOHTP.
pabot pabor
5 175 8
6 175 8
7 175 105 11 70 5
8 175 105 6 70 5
9 170 102 6 68 4
Knaccer [IpeameTsl KonnuecTBo 4acoB Ha CTYIIEHU OCHOBHOTO 0OPa30BaHMUS.
MaTEeMaTUYECKOTO LIUKJIA
5 MaremaTuka 175
6 MaremaTuka 175
7-9 Anrebpa 312
I'eomerpus 208
Bceero 870

IIpenmer «Matematuka» B 5—6 KiaccaXx BKJIOYaeT apudMeTHdyeckuid marepual,
3JIEMEHTHI aNreOpbl U TEOMETPHH, a TAKXKE IEMEHTHI BEPOSITHOCTHO-CTATUCTUYECKOM JTMHUU.

IIpenmer «AnreOpa» BKIIOYAET HEKOTOpbIE BOMPOCH apU(PMETUKH, pPa3BHBAOLIUE
YHUCIOBYIO JIMHUIO 5—6 KIaccoB, COOCTBEHHO anreOpanyeckuii Marepuan, 3JeMeHTapHbIe
(GyHKIMH, a TAaKXKE IEMEHTHI BEPOSITHOCTHO-CTATUCTUUECKOM JTMHUH.

B pamkax yuebHoro mnpeamera «l'‘eomMeTpus» H3y4yaroTCs €BKIUJA0BA T'€OMETpHS,

OJICMCHTBI BCKTOpHOﬁ aﬂFerBI, reoOMETPpHUICCKUC HpeOGPaSOBaHI/IH.
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B CHUJIY HOBU3HBI JIsI HIKOJIbBI BCPOATHOCTHO-CTATUCTHYCCKOI'O MaTcpuaia H3Yy4CHHC
COOTBETCTBYIOIIETO MaTepuaia OTHECEHO U K 5—6, U k 7—9 Kiaccam.

4. .JII/I'IHOCTHLIC, METANPEAMETHLIC U IIPEAMETHDLIC PE3YJbTATHI 0CBOCHUSA
y‘{eﬁﬂoro npeamMera

JInyHOCTHBIE pPe3y/IbTaThl OCBOCHUSI OCHOBHOI 00pa30BaTeIbHOI NPOrpaMMbl
OCHOBHOI'0 00111ero 00pa3oBaHMS:

1) BOCnMTaHWE POCCHMCKON TI'PAXKIAHCKOW HMICHTUYHOCTH: NMATPUOTHU3MA, YBAKECHHS K
OteuecTBy, MPOIIJIOE U HACTOSIEE MHOTOHAIMOHAJILHOTO Hapoaa Poccuu; oco3HaHue cBoeit
STHUYECKOMN MPUHAIEKHOCTH, 3HAHUE UCTOPUH, S3bIKA, KYJIBTYpPbl CBOETO HapoJa, CBOEro Kpas,
OCHOB KYJIBTYPHOI'O Hacjeaus HapoaoB Poccum M denoBedecTBa; yCBOGHHE I'yMaHUCTHYECKHX,
JEMOKPAaTUYECKUX U TPAAUIIMOHHBIX IIEHHOCTEH MHOTOHAIIMOHAIILHOTO POCCUNCKOTO O0IECTBa;
BOCITUTaHHE YyBCTBA OTBETCTBEHHOCTH U JI0Jra nepea PonnHoii;

2) opMHpoBaHHE OTBETCTBEHHOIO OTHOIIEHMSI K YUYEHHUIO, TOTOBHOCTH U CHOCOOHOCTH
00yJaroImmXxcsi K CaMOpPa3BUTHIO M caMOOOpa30BaHUIO HA OCHOBE MOTHBAIMHM K OOyYEHUIO U
MO3HAHWIO, OCO3HAHHOMY BBIOOPY W TOCTPOEHUIO JabHEWIeH WHINBUIYaTbHOW TPaeKTOPUHU
oOpa3oBaHus Ha 06a3e OpUEHTHUPOBKU B MHpe npodeccuit 1 mpodecCuoHaTbHBIX MPEeANOYTeHUH,
C yd4€TOM YyCTOMYMBBIX IO3HABATEJIbHBIX MHTEPECOB, a TaKKE€ Ha OCHOBE (POPMHUpPOBAHUS
YBaXUTEITHLHOTO OTHOIICHHUS K TPY/y, Pa3BUTHS OTBITA YIaCTHsI B COITUATBHO 3HAUNMOM TPYIIE;

3) hbopMupoBaHHE IEIOCTHOTO MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAyKl U OONIECTBEHHONW NPAKTHKH, YYUTHIBAIOIIETO COIUAIBHOE,
KYJIbTYPHOE, SI3bIKOBOE, JYXOBHOE MHOT000pa3ue COBPEMEHHOTO MUPA;

4) popmMHupoBaHNE OCO3HAHHOTO, YBAXXUTEJIHHOTO U J0OpPOKENaTeIbHOTO OTHOLIEHUS K
IPYrOMy 4YEJOBEKY, €r0 MHEHHIO, MHUPOBO33PEHMIO, KYJIbTYpE, S3bIKY, BEpe, I'PaXIaHCKON
MO3UIINH, K UCTOPUH, KYJIbTYpE, PEIUTUH, TPAIULUAM, SI3bIKaM, LIEHHOCTSM HaponoB Poccun n
HapoJIOB MUpPA; TOTOBHOCTH U CIOCOOHOCTH BECTH AMANIOT C APYTUMU JIOAbMH U JOCTUTaTh B
HEM B3aMMOITIOHUMAaHU;

5) ocBO€HUE COLMATIbHBIX HOPM, MPABUJ MOBEACHHUA, posield U POpM COLUaTbHON KU3HU
B TpyINIax U cOOOIIeCTBaX, BKJIIOYas B3pPOCIbIE M COIMAJIbHBIE COOOIIECTBA; y4acTHUE B
IIKOJIBHOM CaMOYIPaBIIEHUU U OOIIECTBEHHOM KU3HU B Mpejesax BO3PACTHBIX KOMIIETEHIIUH ¢
y4€TOM PEruoHaNbHbBIX, STHOKYJIBTYPHBIX, COIIMAIHBIX M 3 KOHOMHUYECKUX 0COOCHHOCTEHH;

6) pa3BUTHE MOPAIBHOTO CO3HAHUS M KOMIIETEHTHOCTH B PELICHUU MOPAJIbHBIX MpodiieM
Ha OCHOBE JIMYHOCTHOTO BBIOOPA, (POPMUPOBAHUE HPABCTBEHHBIX YYBCTB U HPABCTBEHHOTO
MOBEACHUS, OCO3HAHHOTO M OTBETCTBEHHOI'O OTHOIICHHS K COOCTBEHHBIM MOCTYIKAM;

7) popmupoBaHE KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIEHWU U COTPYAHUYECTBE
CO CBEpCTHUKAMM, JETbMHU CTapliero W MJAJAIIET0 BO3pPacTa, B3pOCIBIMHU B MPOLECCE
00pa3oBaTeNbHOM, OOIIECTBEHHO TMOJIE3HOH, y4eOHO-UCCIeI0BATEILCKON, TBOPUECKOM U IPYTUX
BHJIOB JICATEIBbHOCTH;

8) hopMupoBaHUE IIEHHOCTH 3J0POBOTO M 0€30MacHOro o0pas3a KU3HU; YCBOCHUE
MpaBWJI WHAMBUAYATbHOTO M KOJUICKTUBHOTO O€30MacHOr0 TIOBEACHUS B UPE3BbIYAWHBIX
CUTYaLMSIX, YTPOXKAIOUIUX KU3HU U 3JOPOBBIO JIIOJIEH, MMPAaBUJ TOBEAEHUS HA TPAHCIOPTE U Ha
Joporax;

9) hopmMHpoBaHHE OCHOB JKOJIOTUYECKOH KYJIBTYpPbl COOTBETCTBYIOIIEH COBPEMEHHOMY
YPOBHIO 3KOJIOTMYECKOTO MBIIIJIEHUS, PA3BUTHE ONBITA SKOJOTUYECKA OPUEHTHUPOBAHHOMU
pedIIeKCUBHO-0IIEHOYHOM U TPAKTHUECKON NEATENbHOCTH B )KU3HEHHBIX CUTYAIUX;

10) oco3HaHue 3HAYEHHsS] CEMbH B JKM3HHM 4YeJOBEKa M OOIECTBa, MPHUHSITHE LEHHOCTH
CEeMEHOM KU3HH, YBAXKHUTEIHLHOE U 3a00TITUBOE OTHOIIICHHE K YICHAM CBOEH CEMbH,

11) pa3BUTHE 3CTETUYECKOTO CO3HAHMSI YEPE3 OCBOCHUE XYJOKECTBEHHOTO HaCIEIus
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HapoJoB Poccuu u Mupa, TBOpUECKOH AEATEILHOCTH 3CTETUUYECKOTO XapaKTepa.

MeTtanpeaMeTHbI€ pe3yJabTaThl 0CBOEHHS OCHOBHOW 00pa30BaTeILHON MPOrpaMMbl
OCHOBHOI0 00111eT0 00pa30BaHus

MeranpeameTHble pe3yabTaThl BKIIOYAIOT OCBOCHHbBIE 00YUaIOUMUCS MEKIIPEIMETHBIE
MOHATUSL W  yHUBEpCAIbHbIE YydeOHbIE JEWCTBUSA  (PETyJSITHBHBIC, IO3HABATEIbHEIC,
KOMMYHHKATHBHBIC), CIOCOOHOCTh WX WCIOJB30BAaHUS B Y4eOHOW, II03HABATEIHHOU U
COLIMANBHOW TPAKTUKE, CaMOCTOSITEIbHOCTh IUIAHUPOBAHHUS U OCYIIECTBJICHUS Y4eOHOU
JESTEIbHOCTH W OpraHu3alii y4eOHOro COTpPYIHMYECTBA C IMeJaroraMd M CBEPCTHHUKaMH,
MIOCTPOEHUE MHIUBUAYAIbHON 00pa30BaTeIbHONU TPAEKTOPHH.

Me:knpeaMeTHbIe NOHATHSA

VYcnoueM (popMHpOBaHHUS MEXKIIPEAMETHBIX MOHATUN, TAKUX KaK «CHUCTEMa», «PakT,
«3aKOHOMEPHOCTbY», «(PEHOMEH», «aHAIM3», «CHUHTE3» «(QYHKIHUSL», «MaTepuai, <«IIpoIleccy,
SIBJISIETCS OBJIQJICHHE OOY4YalOIIMMUCS OCHOBAaMM YUTATENIbCKOW KOMIIETEHIUH, MpUOOpeTeHne
HaBbIKOB paboThl ¢ MHpOpMALUEH, ydacTue B IPOEKTHOM JesATeNbHOCTH. B 0CHOBHOII 1IKOJIE Ha
BCcEeX IpenMerax OyAeT npoJo/bkeHa paboTa 1o (OPMHUPOBAHHWIO W PA3BUTHIO OCHOB
YUTATEeNbCKOM  KommeTeHuuu. OOydaromuecs OBIAACIOT YTEHHMEM KaK  CpelCTBOM
OCYILIECTBJICHHUS] CBOMX AAJbHEHIIMX IUIAHOB: MPOJOJIKEHHUSI 00pa30BaHUs U caMOOOpa30BaHuUs,
OCO3HAHHOTO IUTAHMPOBAHMS CBOETO AaKTyaJIbHOTO U MEPCIEeKTHMBHOTO Kpyra 4TEHHs, B TOM
4yucae JOCYroBOIrO, MOJATOTOBKH K TPYAOBOW M COUMAIBHOW JEATEIBHOCTH. Y BBITYCKHUKOB
Oynet chopmMupoBaHa MOTPEOHOCTh B CHCTEMATHYECKOM UYTEHHH KaK B CPEJICTBE MO3HAHUS MUPA
u cebd B 3TOM MHpe, TapMOHHU3AlMM OTHOIIEHMH 4YeJoBeKa M o0IecTBa, co3laHus oOpasa
«IOTPEOHOTO OYAYIIEroy.

[Ipu n3ydeHnn yuyeOHBIX MPEAMETOB OOYUaIOIIMECS YCOBEPIICHCTBYIOT MIPHOOpPETEHHBIE
Ha MEePBOM YPOBHE HaBBIKH pabOThl ¢ MHpOpMaIer U monoaHsaT ux. OHM cMOryT paboTaTh ¢
TEeKCTaMH, MpeoOpa30BbIBaTh U MHTEPIIPETUPOBATH COJIEPKAlIYIOCcSd B HUX MH(POPMALIHIO, B TOM
qHcle:

® CHUCTEeMaTH3UPOBATh, COMOCTABIATh, aHATU3UPOBATh, 0000IIATh U UHTEPIPETUPOBATH
HH(pOpMAITHIO, COAEPKAITYIOCS B TOTOBBIX HH(OPMAIIMOHHBIX 00BEKTaX;

® BLIJCNATH TJIABHYI0O M H30BITOUYHYIO HH(OpPMAIMIO, BBIIOJHATH CMBICIOBOE
CBEPTHIBAHUE BBIJCIICHHBIX (DAKTOB, MBICIICH; MPEICTABISITh HHGOPMAIIUIO B CKATON CIIOBECHON
dbopme (B BHJE IUIaHA WJIM TE3UCOB) M B HArJISAHO-CUMBOJIMYECKOW ¢dopme (B BUIE TaOJIHII,
rpauyecKkux CXeM M JAuarpaMM, KapT MOHSATUH — KOHIIENTYaJlbHBIX Harpamm, OMOPHBIX
KOHCIICKTOB);

® 3arOJHATH U/WIN AONOJHATH TaOIHUIIbl, CXEMBI, JHArPAMMBbI, TEKCTHI.

B xome wu3yueHuss Bcex Yy4yeOHBIX MPEIMETOB OOyyaromiyecss MNpUOOpPETyT OIBIT
MIPOEKTHOM NeSITeNIbHOCTH, CHOCOOCTBYIOMICH BOCIUTAHHIO CaMOCTOSITENILHOCTH,
WHUIMATUBHOCTH, OTBETCTBEHHOCTH, MOBBINICHUIO MOTHBAIMH U JIPPEKTUBHOCTH y4eOHOU
NesITeNbHOCTH. B mporecce peanu3alii MCXOJHOTO 3aMbICiia Ha MPaKTHYECKOM YpPOBHE
OBJIAJICIOT YMEHHEM BBIOMpATh a/IeKBaTHbBIE 3ajaue CPEJCTBA, IPUHUMATh PEUICHHS, B TOM YHCIIE
B CHUTyalusix HeompeneneHHOCTH. OHHM TMOJydaT BO3MOKHOCTh Pa3BUTh CIIOCOOHOCTH K
pa3paboTke HECKOJIbKHUX BAapHAHTOB PEIICHM, K MOMCKY HECTaHAApPTHBIX DPELICHUM, aHAIU3y
pe3yIbTaToB MOMCKa U BEIOOPY HanboJiee MPUEeMIIEMOT0 pellieHusl.

IlepeyeHb KIIIOUEBBIX MEXIPEAMETHBIX TMOHATHH OIpenensercss B XoJe pa3paboTKH
OCHOBHOHM 00pa30BaTelbHOM MpPOrpaMMbl OCHOBHOTO 0OIIero oOpazoBaHMs 00pa3oBaTEIbHON
OpraHu3allii B 3aBHCHUMOCTH OT MAaTe€pHaIbHO-TEXHHUUYECKOTO OCHALICHMS, HCIOJIb3YeMbIX
METOJIOB PabOThI U 00pa30BaTEIbHBIX TEXHOIOTHA.

B cootBerctBUM ¢ PT'OC OOO BBIAENAIOTCS TPH TPYNIBl YHUBEPCATBHBIX y4eOHBIX
JEUCTBUI: peryasTUBHBIC, I03HABATEIbHbIE, KOMMYHHKATHBHBIE.

PeryasituBubie YY /:

1) yMeHHMe CaMOCTOSATENBHO OMPEAENATh LENHU CBOEro OO0ydeHHs, CTaBUTh U (OPMYIHUPOBATH

11



st ceOs. HOBBIE 3a1aud B yu&€0e M TO03HAaBAaTENbHOW JESITEIbHOCTH, Pa3BUBATh MOTUBBHI H
HWHTEPECHI CBOEH MTO3HABATEIIbHON JIEATEIIbHOCTH;
2) yMEHHE  CaMOCTOSITEJIBHO  IUIAHUPOBATh  IYTH AOCTMIKEHMsI  L€Je, B TOM  YHUCIE
aJIbTepHATHBHBIE, 0CO3HAHHO BBIOMpaTh Hanbosee 3¢hekTuBHBIE CIOCOOB! pemeHus y4eOHbIX U
[103HABATENbHbIX 33/1a4;
3) yMEHHE COOTHOCHUTH CBOM JIEHCTBUS C IUIAHUPYEMBIMU pE3yJIbTaTaMM, OCYILECTBISATh
KOHTPOJb CBOEH JIEATENbHOCTM B TMpollecce JIOCTHXKEHUsS  pe3ysbTaTa, OIpPEleNsTh
crocoOBI ICMCTBUI B paMKaxX MpPEIOKEHHBIX YCIOBHHA M TpeOOBaHMIA, KOPPEKTUPOBATH CBOU
JIEMCTBUSA B COOTBETCTBUU C U3MEHSAIOLIEHCS CUTYAIUEH;
4) yMmeHHe OLEHUBaThb IPABUIBHOCTh BBINOJIHEHUS Y4eOHOW 3aJaud, COOCTBEHHbIE
BO3MOXKHOCTH €€ PELICHHUS;
S5) BIajicHWe OCHOBAMU CaMOKOHTPOJISl, CAaMOOLIEHKH, MPUHSATHS PEHIeHUH W OCYILECTBICHUS
OCO3HAHHOTO BBIOOpA B y4EOHOU M MO3HABATEIHLHOM JIEATETLHOCTH;

ITo3naBarenbubie YY /I
6) yMmeHue  OmpeneNnsaTh TOHATHS, CO3/aBaThb OOOOIICHUS, YCTaHABIMBATh aHAJIOTUH,
KJIaCCU(UIMPOBATh, CaMOCTOSTEIbHO BBIOMPATH OCHOBAHUS M KPUTEPHUH JUIsS Ki1acCU(UKALINH,
YCTaHaBIMBATh IMPUYMHHO-CIICJCTBEHHBIE CBSA3HM, CTPOUTh  JIOTHYECKOE pacCyKJeHHeE,
YMO3aKIl04eHne (MHAYKTUBHOE, IeJyKTUBHOE U 110 aHAJIOTUH) U JIENIaTh BBIBOJIBI;
7) ymeHue co3aaBaTh, IPUMEHATh U MPeoOpa30oBhIBaTh 3HAKU M CUMBOJIBI, MOJIEIH U CXEMBI IS
pereHust yueOHBIX U TTO3HABATEIBHBIX 337124,
8) CMBICIIOBOE UTCHHE,
9) popmMupoBaHue W pa3BUTHE OHKOJIOTHYECKOTO MBIIUICHHUS, YMEHHE NPUMEHSATH €ro B
M03HABATEIbHONW, KOMMYHHMKAaTHBHOM, COLMaIbHOW TpPaKTHKE U  MHpodecCHOHATbHOU
OpHEHTAIINH;

KommynukatuBHabie Y'Y ]|
10) yMeHrEe OpraHU30BBIBaTH y4eOHOE COTPYAHUYECTBO M COBMECTHYIO JESTEIBHOCTh C
YUHTEIEeM U CBEPCTHHKaMU; paboTaTh UHAMBUAYAIBHO U B IPYIIE: HAXOAUTh OOIIee perieHue
U paspemiatb KOHGUIMKTHI Ha OCHOBE COTJIACOBAHMS TO3MIMA U y4€Ta HUHTEPECOB;
(dbopMynupoBaTh, apryMEHTUPOBATh U OTCTaUBATh CBOE MHEHUE;
11) yMeHHEe OCO3HAaHHO HCHOJIb30BaTh PEUYEBbIE CPEACTBA B COOTBETCTBUU C 3ajJauei
KOMMYHHKAIIUU ISl BBIPAKEHUS CBOUX YYBCTB, MBICIEH M MOTPEOHOCTEH; IIIaHUPOBAHUS U
peryiasiiud CBOEM NEATEIbHOCTH; BIAJEHUE YCTHOW U NMHCbMEHHOM pPEYbI0, MOHOJIOIMYECKOM
KOHTEKCTHOU peyblo;
12) dopmMupoBaHue U pa3BUTHE KOMIIETEHTHOCTU B 00JACTH HCIOJIb30BaHUS UHPOPMAIIHOHHO-
KOMMYHHUKAITMOHHBIX TeXHoJoTHi (nanee MKT— komneTeHun).

IIpeameTHbIe pe3ybTaThl

BbinmyCKHUK HAYy4YuTCs B 5-6 KJj1accax (IJisl MCIOJIb30BAHMS B NMOBCEHEBHOM KU3HU
U o0ecrie4eHHs1 BO3MOKHOCTH YCIIELIHOT0 IMPOJ0JIKeHUs1 00pa30BaHHusA HA 0230BOM YPOBHE)

e OnepupoBaTh Ha 6a30BOM ypOBHE' MOHATHAMHU: MHOKECTBO, DIEMEHT MHOXKECTBA,
MIOJIMHOKECTBO, IPUHAJIEKHOCTB;

® 33/1aBaThb MHOKECTBA MEPEUNCICHUEM UX JIEMEHTOB;

® HaXOJUTh MepeceyeHue, 00beJMHEHHE, TOIMHOKECTBO B MPOCTEUIINX CUTYAIHIX.
B noBceHeBHOI KU3HM U NIPH M3YYEHHUH APYTUX IPeAMETOB:

® DPacro3HaBaTh JIOTUUECKU HEKOPPEKTHBIE BHICKA3bIBAHUA.
Yucaa

e OmnepupoBarh Ha 0a30BOM YpPOBHE MOHATHSMHU: HATYpalIbHOE YHMCIO, LIEJ0€ YHUCIIO,
OOBIKHOBEHHAsSI IPOOb, NECATUUHAS IPOOb, CMEIIAaHHOE YKCIIO, PAllMOHAEHOE YUCIIO;

131ech 1 masee — paco3HaBaTh KOHKPETHEIE IPMMEPHI OOIMX IIOHATHUH [0 XapaKTEPHBIM IPU3HAKAM, BEIIOIHATE
JICUCTBUS B COOTBETCTBUH C ONMPE/ICTCHUEM U MPOCTEHIIMMHU CBOMCTBAMH TIOHSATHIA, KOHKPETU3UPOBATH IPUMEPaAMHU
00I1[1E TTIOHTHS.
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® JCIIOJb30BATh CBOMCTBA YHCEI U IIPaBUIA JCUCTBUM C PALIMOHAIBHBIMU YHCIAMU IIPU
BBITIOJTHEHUH BBIYUCIICHUN;

® UCIIOJIb30BATh MPU3HAKU JEIUMOCTH Ha 2, 5, 3, 9, 10 npu BBINOIHEHUN BRIYUCICHUN U
pELIEHNN HECIIOKHBIX 3a/1a4;

® BBINIOJHATH OKPYTJICHHUE PAllMOHAIBHBIX YHCEII B COOTBETCTBUU C IIPABUIIAMU;

® CpaBHMBaTh pallOHaJIbHbIE YHCIIA.
B noBceaHeBHOI KU3HM U TPH U3YYE€HUHU APYTHUX NPeIMETOB:

® OIICHUBATH PE3YJILTATHI BHIYUCIICHUH MPU PEIICHUH MPAKTUYECKUX 3a/1a4;

® BBINIOJIHATH CPABHEHUE YHUCEI B PEATHHBIX CUTYAIUAX;

® COCTaBJISITh YMCJIOBBIC BBIPAKCHUS NPH PEIICHUU MPAKTUYECKUX 3aad W 3a7ad W3
JPYTrUX y4eOHBIX IPEIMETOB.
CraTucTHKA M Teopusi BepOATHOCTEH

o [lpeacraBnsaTh JaHHBIC B BUE TAOJIHII, TUATPAMM,

e yuTaTh UHMOPMAIUIO, TPEICTABICHHYIO B BU/IE TAaOIUIIbI, THATrPAMMBI.
TekcToBble 3a1a4un

e Pemarh HeCIOXHBIE CIOKETHbIE 3a/ladll pa3HbIX THUIIOB Ha Bce apu(METHUECKHe
JICUCTBHUS,

® CTPOUTH MOJENb YCIOBHS 3aqaud (B BUIE TaONMUIbI, CXEMbl, PUCYHKa), B KOTOPOMH
JTaHbl 3HAYEHUS JIBYX U3 TPEX B3aMMOCBSA3aHHBIX BEJIMUYMH, C LIEJIbIO TOMCKA PEIICHUs 3a/1auH;

® OCYILECTBJIATh CIOCOO MOMCKA PELIEeHUs 3a/1adi, B KOTOPOM PAcCyKIEHHE CTPOUTCS
OT ycloBUS K TpeOOBaHUIO UK OT TPeOOBaHMUS K YCIOBHUIO;

® COCTaBJIATH IUIAH PELIEHUs 3a/auu;

® BBIJICISITH ITAIMBI PEIICHUS 3a/a4H,

® UHTEPIPETUPOBATH BHIYUCIUTENbHbBIE PE3YJIbTATHI B 33aue, UCCIAEA0BATh MOJIyYeHHOE
pelIeHre 3a/1auu;

e 3HATh pa3iinyhe CKOpPOCTell 00beKTa B CTOAYEH BOJE, IPOTUB TEUEHUS U MO TEUYCHHUIO
peKu;

e pemaTh 337a4d Ha HAXOXKJEHHE YAaCTH YUCIIa U YHCa 110 €ro YacTH;

® pemiath 3a7a4M Pa3HbIX THNOB (Ha paboTy, Ha MOKYIIKH, Ha IBHKEHHUE), CBSA3BIBAIOIINX
TPH BEJIMYUHBI, BBIJICISITh 3TU BEJIMYUHBI U OTHOLLICHUS MEXTy HUMU;

® HAaXOJWUTh MPOLEHT OT YKCIA, YUCJIO MO MPOLEHTY OT HEero, HaXOAUTh MPOLEHTHOE
OTHOIIIEHHE [IBYX YHUCEJl, HAaXOJUTh MPOLEHTHOE CHUXEHHE WU IPOLEHTHOE IMOBBIIICHUE
BEJTUYMHBI;

® peuiaTh HECIOKHBIEC JIOTHYECKHE 3a/1a4l METOJO0M PACCYXKICHHIM.
B noBcegHeBHOIM KU3HM U NPH U3YyYEHUH APYTUX MPeIMETOB:

® BBIJIBUraTh THIOTE3bl O BO3MOXHBIX NPEIEIbHBIX 3HAYEHUSX HCKOMBIX BEIMYUH B
3aave (genaTh MPUKHUJIKY)
Harasanasi reomerpus
I'eomerpuuyeckue Gpurypsl

e OmnepupoBarh Ha 0a30BOM YpOBHE MOHATUAMU: (HUTypa,TOUKA, OTPE3OK, MpsAMas, JIyd,
JIOMaHasl, yroji, MHOTOYTOJIbHUK, TPEYTOJIbHUK U YEThIPEXYrOJbHUK, MPSMOYTOJIbHHUK U KBaJIpaT,
OKPY)KHOCTh M KpYI, IPSIMOYrOJIbHBINA Mapaienenumnesn, KyO, map.M300paxkaTs u3ydaeMbie
(Gurypsl OT pyKH U C TIOMOIIIBIO IMHEHKU U IIUPKYIISL.

B noBcegHeBHOI KU3HM U IPH M3YyYEHHUH JAPYTUX PeAMETOB:

e pemiaTh MPaKTUYECKUE 3a7a4l C MPUMEHEHUEM MPOCTEUIIINX CBOMCTB Uryp.
HN3mepeHus u BbIYMCICHUSA

® BBINOJHATH W3MEPEHUE [UIMH, PACCTOSIHWM, BEJIMYMH VYIJIOB, C TOMOUIBIO
WHCTPYMEHTOB JJIs1 U3MEPEHUH IJIUH U YIJIOB;

® BBIYUCIIATH MUIONIAJAN MPSIMOYTOJIbHUKOB.
B noBceaHeBHOI :KU3HM U TP M3YyYEeHUH JAPYTUX PeAMETOB:
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® BBIYUCIISATH PACCTOSHUS HAa MECTHOCTM B CTAaHIAPTHBIX CUTYyalUsX, IUIOIIAIA
MPSIMOYTOJIbHUKOB;

® BBINIOJHATH MPOCTEHIINE MOCTPOCHUS U U3MEPEHHS HAa MECTHOCTHU, HEOOXOJUMbIEC B
peanbHOM KU3HHU.
HcTopust MaTeMaTUKH

® ONHUCBHIBATh OTJCJIbHBIC BBIJAIOMIMECS PE3YJbTATHI, MOJYyYECHHBIE B XOJE€ Pa3BUTHUS
MAaTEeMaTHKU KaK HAyKH;

® 3HATh MPUMEPHl MATEMATUUYECKUX OTKPBITUNA U X aBTOPOB, B CBSI3U C OTECUECTBEHHOM
Y BCEMUPHOM UCTOPUEH.
BbInyCKHUK NMOJYYUT BO3MOKHOCTh HAYYUTHCS B 5-6 Kiaccax (1151 odecnevyeHus
BO3MOKHOCTH yCHEIIHOT0 NMPOA0JI:KeHUs 00pa3oBaHusi HA 62a30BOM YPOBHeE)
DJIeMEeHThI TEOPUM MHOKECTB M MATEMATHYECKOI JIOTUKH

e  OmnepupoBaTh’ MOHATHAMU: MHOXECTBO, XaPAKTEPUCTUKM MHOKECTBA, JJIEMEHT
MHOYECTBA, ITyCTOe, KOHEYHOE U OECKOHEYHOE MHOXKECTBO, TIOJIMHOKECTBO, IPUHAIIEKHOCTD,

®  OMNpeNeNsITh MPUHAICKHOCTD dJIEMEHTAa MHOKECTBY, OOBETUHEHUIO U TIEPECCUEHUTO
MHOYECTB; 3a/1aBaTh MHO>KECTBO C MTOMOIIbIO IEPEUNCIICHUS SJIEMEHTOB, CJIOBECHOTO OMUCAHUS.
B noBceaHeBHOI :KU3HM U TPU U3YYEHUU APYTUX NPeIMETOB:

® pacrmo3HaBaTh JIOTHUECKH HEKOPPEKTHBIC BHICKA3bIBAHNS,

® CTPOWTH IETIOYKH YMO3aKIIFOUCHU Ha OCHOBE MCITOJIH30BAHUS MTPABHII JIOTHKH.
Yucaa

e OmnepupoBaTh MOHATHAMH: HATypaIbHOE YHUCIO, MHOXXECTBO HATYPAJIbHBIX YHUCEN,
1IEJI0€ YMCJI0, MHOKECTBO IIEJIBIX YHCEN, OOBIKHOBEHHAs IpOOb, AeCATHYHAS IPO0b, CMEIIaHHOE
YUCJIO, pAIMOHAIBHOE YHCJIO, MHOXECTBO PpAalMOHAIBHBIX  YHCEJT, TeOMETpHYECKas
WHTEpOpETalus HATYypPaIbHBIX, IIEIbIX, PAlUOHATBbHbIX;

® TIOHMMAaTh M OOBSICHATH CMBICJ TIO3UITMOHHOM 3aITUCH HATYPAIBHOTO YHCIIA;

®  BBINOJHATH BBIYMCIIEHUS, B TOM YHCJIE C UCIOJIb30BAaHUEM MPHUEMOB PALlMOHAIBHBIX
BBIYUCIICHUH, 000CHOBBIBAThH AJITOPUTMBI BHITIOJIHEHUS JICHCTBHIA;

®  UCIOJIb30BaTh MpU3HAKW JeauMoctd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11, cymMmbl 1
MPOM3BEICHUS] YHCENT TPH BBITIOJHCHUH BBIYMCICHUNW M PENICHUH 3a/1ad, 0OOCHOBBIBATH
MPU3HAKU JETUMOCTH;

®  BBINOJHATH OKPYIJICHHUE PALIMOHAIBHBIX YHCEII € 3aIaHHON TOYHOCTHIO;

®  VYIIOPSAA0YMBATH YMCIIA, 3aMIMCAHHBIC B BU/IE OOBIKHOBEHHBIX M JIECATUYHBIX JPOOCH;

e Haxoauth HOJI u HOK uucen u ucnonap30BaTh UX MPU PEUICHUU 33/14;.

®  OIEpUPOBATH IMOHATHEM MOJYJb YHUCJIA, T€OMETpUYECKas HHTEpHpeTanus MOIyJIs
JHCa.
B noBceHeBHOM KM3HU U NPU U3YyYE€HUM APYTHUX MPeAMETOB:

® [PUMCHATH MPaBWIA NPHOJUKEHHBIX BBIYMCICHUN TPH PEIICHHH MPaKTHYECKUX
3a/la4 U pelleHuu 3aad APYruX y4eOHbIX MPEIMETOB;

®  BBINOJHATh CPABHEHUE pE3YJIbTATOB BBIYMCICHHI MpPU PEHICHUH MPAKTUYECKUX
3a/1a4, B TOM YHCJIC TPUOJIMIKEHHBIX BBIYUCIICHHH;

®  COCTaBJIITh YHWCJOBBIC BBIPAKEHUS M OICHUBATh MX 3HAYCHHUS MPU PEIICHUU
MPAKTUYECKUX 3a7a4 U 33724 U3 IPYTUX y4eOHBIX MTPEIMETOB.
YpaBHeHHUS M HEPABEHCTBA

e OmnepupoBaTh NOHATUSMHU: PABEHCTBO, YHMCIOBOE PABEHCTBO, YpPaBHEHUE, KOPEHb
YpaBHEHUS, PEIICHNE YPaBHEHUS, YMCIOBOE HEPABEHCTRO.
CraTtucTHKa U Teopusi BepOSITHOCTEH

2 3pecb 1 ganee — 3HaTb onpeAeneHne NOHATAA, YMETb NOACHATb €ro CMbIC/, YMETb MCMNO/b30BaTh NOHATUE M €ro
CBOWCTBA NPU NPOBEAEHMMN PACCYKAEHMI, 0KA3aTENbCTB, PELEeHNN 3a4au.
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e  OmnepupoBaTh MOHATUSAMU: CTOJIOYATHIE U KPYrOBBIC JUArPAMMBI, TAOIHIIBI TAHHBIX,
cpenHee apupMeTHIecKoe,

®  U3BJIEKaTh, MH(HOPMAIIHIO, IPEICTABICHHYIO B TAOIHUIAX, HA TUATPAMMAX;

®  COCTaBJISITH TAOJUIIBI, CTPOUTH JUArPaMMbl HA OCHOBE JaHHBIX.

B noBceaHeBHOI KU3HM U MPH U3YyYEHUH IPYTUX MPEIMETOB:

®  W3BJICKAaTh, HHTEPIPETUPOBATH U MPEOOPA30BHIBATH HH(DOPMAIIHIO, TTPEICTABICHHYIO
B Ta0JIMIIaX U HA JUArpaMMax, OTPaKAIOIIYIO CBOMCTBA U XapaKTEPUCTUKH PEATBHBIX ITPOIIECCOB
U SIBJICHUH.

TekcToBbIE 321aUH

e Pemars mpoCThIE M CIOXKHBIC 33/1a4¥ PA3HBIX THIIOB, a TAKXKE 3a/1a4M ITOBBIIICHHON
TPYIHOCTH;

®  WCIIOJIb30BAaTh pa3HbIC KPAaTKHUE 3alMCH KaK MOJICIH TEKCTOB CIIOXKHBIX 3a/1ad JUIs
MTOCTPOCHHUS IIOMCKOBOM CXEMBI M PEIICHHUS 33]1aY;

®  3HATh M MPUMEHITH 00a crocoba NMorucKa penieHus 3a1a4 (0T TPeOOBAHUS K YCIIOBHUIO
U OT yCJIOBUS K TpeOOBaHMIO);

®  MOJCIMPOBATH PACCYKICHUS TPH MOUCKE PEIICHHS 33/1a4 ¢ MOMOIIBIO Tpad)-CXEMBI;

®  BBIJCIIATH ATAIBI PEIICHUS 3aa4U U COJICPKAHHIE KAXKOTO JTara,

®  HHTEPIPETUPOBATH BBIYMCIUTEIBHBIC PE3yIbTaThl B  3ajade, HCCIICIOBATh
MOJTydCHHOE pEIIeHUE 3a1auu;

®  aHAJIW3UPOBATH BCEBO3MOXKHBIC CHTYAIH B3aHMHOTO PACIIOJIOKEHHUS JBYX OOBEKTOB
Y W3MCHEHHUE WX XapaKTEPHCTHUK MPH COBMECTHOM JIBFIKCHHUU (CKOPOCTH, BPEMSI, PACCTOSHUE)
MIPY PEIICHUH 3aJ1a4 Ha JIBIDKCHUE JIBYX OOBEKTOB KaK B OJHOM, TaK U B MPOTHBOIOJIOKHBIX
HaIPaBJICHUSX;

®  HCCle0BaTh BCEBO3MOXKHBIE CUTYAI[MH MPU PELISHUH 3a/1a4 Ha JBM)KEHUE TI0 peKe,
paccMatpuBaTh pa3Hble CUCTEMbI OTCUETA,

e  pemiath pa3HOOOpa3HbIE 3a7]aUl «HA YacTU»,

e pemaTh U 00OCHOBBIBATH CBOE PEIICHHE 3a71a4 (BBIICIATH MATEMATHUYECKYIO OCHOBY)
Ha HaXO0’KJIEHUE YaCTH YKcia U YKClia IO €ro 4YacTU Ha OCHOBE KOHKPETHOTO CMBICIIA JpooH;

® 0CO3HaBaThb M OOBACHATH MICHTHUYHOCTH 3aJlad Pa3HbIX THUIIOB, CBA3BIBAIOIIUX TPHU
BEITMYMHBI (Ha paboOTy, HA MOKYIKH, HAa JBHXKEHHUE); BBIACNIATH 3T BEJIMYMHBI M OTHOLICHUS
MEXAY HUMH, NMPUMEHATh HUX MpPH PElICHUH 33/]ay, KOHCTPYUPOBATH COOCTBEHHBIC 3aJayu
yKa3aHHBIX THIIOB.

B noBcegHeBHOIM KU3HM U NP U3YyYEeHUH APYTUX MPeIMETOB:

e BBIJCIATH IMPU PEHICHHH 3a7ad XapaKTEepPUCTUKH paccMaTpUBacMoOl B 3aaaue
CUTYyallid, OTJIMYHBIE OT peajbHBIX (T€, OT KOTOPBIX aOCTParupoBaIUCh), KOHCTPYHPOBAThH
HOBBIE CHUTYallUd C YYETOM OJTHX XapaKTEepPUCTHK, B YAaCTHOCTH, IMPH pEUICHUH 3a7ad Ha
KOHLIEHTPALIMHU, YIUTHIBATh IUIOTHOCTh BEIIECTBA;

e  pelmiath ¥ KOHCTPYUPOBATh 33J]a4i Ha OCHOBE PACCMOTPEHHUS PEabHBIX CUTYAllUid, B
KOTOPBIX HE TpeOyeTCsl TOYHBIN BHIUMCIUTEIbHBINA PE3YyJIbTAT;

e  pelaTth 3aJ1a4M Ha JBI)KEHHUE TI0 PEKE, paccMaTpuBas pa3Hble CUCTEMbI OTCUETA.
Harasiagaasi reomerpust
I'eomerpuuyeckune Gpurypsl

e l3Bnekarb, UHTEPHpPETUPOBATH M  MpeoOpa3oBeiBaTh  HMHpOpMAIMIO O
reOMEeTPHUECKUX (PUTypax, MPEeACTaBICHHYIO HA YePTEKaX;

e u30o0paxaTh wu3y4aemble GUTYPHI OT PYKMA U C TOMOIIBIO KOMIIBIOTEPHBIX
WHCTPYMEHTOB.

N3mepenusi u BbIYMCIEHUS

® BBINIOJIHATH M3MEpPEHUE [UIMH, PpACCTOSHUM, BEJIMYMH VIJIOB, C MOMOIIBIO
WHCTPYMEHTOB ISl KI3MEPEHUMN JJTUH U YTJIOB;

®  BBIYHCIATH IUIOMAJAU TPSIMOYTOJBHUKOB, KBAJApPaTOB, OOBEMBI MPSMOYTOIBHBIX
napajuieNienune0B, Kyoos.
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B noBceHeBHO¥ KM3HM M IPU U3YYEHHUH IPYIUX NPeAMeTOB:

®  BBIUMCIIATH PACCTOSHUS HAa MECTHOCTH B CTAaHAAPTHBIX CUTYAIMsX, IUIOMIAIH
YYaCTKOB MPSIMOYTOJIBHON (hOPMBI, 00bEMBI KOMHAT;

J BBITIOJIHATE MPOCTEUIINE MOCTPOCHHsI Ha MECTHOCTH, HEOOXOJMMBbIE B pealbHON

KU3HH;

®  OIICHUBATH Pa3Mephl PEATbHBIX 00BEKTOB OKPYKAIOIIETO MHPA.
Hcropus MmaTreMaTHKH

o XapakTepru30BaTh BKJIAJ BBLAAIOUINXCS MAaTEMaTHKOB B Pa3BUTHE MAaTEeMAaTHUKU U
WHBIX HayYHBIX 00JacTei.

BrinyckHUK Hay4yuTcs B 7-9 kiaccax (1J151 MCIO0Jb30BAHUSA B OBCETHEBHOM KU3HH U
ob0ecrieyeHNsi BO3MOKHOCTH YCIIEIITHOTO NMPOA0/KeHUs1 00pa3oBaHusi HA 062a30BOM YPOBHE)
DJIeMEeHThI TEOPUM MHOKECTB M MATEMATHYECKOI JIOTUKH

L] OHepI/IpOBaTB Ha 6330BOM ypOBH€3 IIOHATHUAMHN. MHOXECTBO, 3JICMEHT MHOXKECCTBA,
IIOOAMHOXKECTBO, HpI/IHaI[J'Ie)KHOCTI);

®  337aBaTh MHOXECTBA MMEPEYUCICHUEM HX DJIEMEHTOB;

® HaxOJUTh MepecedeHue, 00beAMHEHUE, TTOIMHOKECTBO B MPOCTEHIIINX CUTYAITUSX;

e oOmnepupoBaTh Ha 0a30BOM YypPOBHE TMOHSATHUSAMH: OIpEACNICHHe, aKCHOMa, Teopema,
JI0Ka3aTeIbCTBO;

® IIPUBOJUTH NPUMEPHI U KOHTPIIPUMEPHI JUIsl IOATBEPKIACHUS CBOMX BBICKA3BIBAHUM.
B noBceaHeBHOI KU3HM U NIPU M3YYEHHUH JAPYTUX NIPEAMETOB:

®  JHCMOJIb30BaTh TpadUUecKOe MPEACTABICHHE MHOYKECTB JUIsl OMHUCAHUS PpeaTbHBIX
MIPOLIECCOB U ABJICHUH, PU PELICHUH 3a/1a4 IPYTUX y4EeOHbIX MPEAMETOB.
Yucaa

e OnepupoBarh Ha 6a30BOM YpOBHE MOHATHUSIMH: HATYPAJILHOE YHCIIO, IIEJIOE YHUCIIO,
OOBIKHOBEHHas1 Jpo0Ob, JecsATUYHAs JpoOb, CMeIIaHHas JpoOb, palUOHAIBLHOE YHUCIIO,
apruMETHUECKUIA KBAaIPATHBIA KOPEHb;

®  HCIOJIb30BAaTh CBOMCTBA YKMCEN U MpaBUja JCHCTBUI MIPU BBINOJHEHUN BHIYUCIICHUI;

®  HCIOJIb30BAaTh NPU3HAKU ACIUMOCTH Ha 2, 5, 3, 9, 10 npu BHINOJHEHUU BBIYUCICHUN
Y PEIICHUM HECJIOKHBIX 3a]1a4;

®  BBINOJHATH OKPYIJIICHUE PAIIMOHAIBHBIX YHUCEI B COOTBETCTBUH C MPABHIIAMH,

®  OIICHMBATh 3HAUYCHHE KBAAPATHOTO KOPHS U3 MOJOKUTEIHLHOTO IEJI0T0 YHCIIA;

®  pacro3HaBaTh pPaIlMOHAJIBHBIE U UPPaAIlMOHATBHBIC YUCIIA;

®  CpaBHHMBATH YHCIIA.
B noBceaHeBHOI JKU3HU U TPH U3YYeHUU JAPYTUX MPeIMETOB:

®  OICHHMBATh PE3yJbTAThl BHIYUCICHUN MPU PEUICHUH MPAKTUYECKUX 3a]1a4;

®  BBINOJIHATH CPABHEHUE YHCET B peabHBIX CUTYaIUAX;

®  COCTaBJIITH YMCJIOBBIC BBIPAKCHHS IPU PEHICHUU MPAKTHYCCKUX 3ajJad M 3a7a4d U3
JIPYrux y4eOHBIX IPEIMETOB.
To:kaecTBeHHBbIE MPEOOPA30OBAHMS

e  BBINOJHATh HECIOXKHBIE NMPeoOpa3oBaHMA JUIsl BBIYMCICHUS 3HAYCHUHW YHCIIOBBIX
BBIPOKEHUH, COAEpKAIlMX CTENeHH C HaTypallbHBIM [IOKa3aTeleM, CTElNeHU C LeIbIM
OTPHILIATENIbHBIM [TOKA3aTeNEM;

®  BBINIOJIHATH HECTOXHBIE MpeoOpa3oBaHMs HENbIX BBIPAXKEHHUI: PacKpbIBaTh CKOOKH,
MIPUBOJIUTH OJOOHBIE CaraeMebie;

33necb 1 Aanee — pacno3HaBaTb KOHKPETHbIE NPMMeEpbI 0BLLIMX NOHATUI N0 XapaKTepHbIM NPU3HaKaM, BbINONHATb
[AeNCTBMA B COOTBETCTBMM C ONpeseneHnem U NpocTenwmmm CBOMCTBaMM NOHATUIM, KOHKPETU3MPOBaTbL
npumepamu obLimMe NOHATUA.
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®  HCMOJB30BaTh (POPMYJBI COKpAIIEHHOTO YMHOXKEHHS (KBaapaT CYMMBI, KBaJpar
Pa3HOCTH, Pa3HOCTb KBaJpaTOB) AJIsl YIPOILLEHUS BBIYMCICHUN 3HAUYEHU I BBIPAKEHMUI;

®  BBINOJHATH HECIOXKHBIE MpeoOpa3oBaHusl IPOOHO-TUHEWHBIX BBIPAKEHUH U
BBIPAKEHUI C KBaJIPpaTHBIMU KOPHSMH.

B noBcegHeBHOM KU3HM U NIPH U3YYEeHUH APYTUX NPeJIMeTOB:

® [IOHMMAaTh CMBICJI 3aIIUCH YHCIIA B CTAHJITAPTHOM BHJIE;

e  omnepupoBaTh Ha Ga30BOM YPOBHE MOHSATUEM «CTaHIAPTHAS 3aIllUCh YHCIIA.
YpaBHeHusI 1 HePaBEHCTBA

e OnepupoBaTh Ha 0a30BOM YpPOBHE MOHSATHSMH: PaBEHCTBO, YHMCIOBOE PABEHCTBO,
ypaBHEHHE, KOPEHb YpaBHEHHS, PEIIECHHUE YPaBHEHMs, YMCIOBOE HEPABEHCTBO, HEPABEHCTBO,
pellIeHre HEPABEHCTBA;

®  [IPOBEPATH CIPABEUIMBOCTH YMCIOBBIX PABEHCTB U HEPABEHCTB;

e pemiath JMHEHHbIE HEPABEHCTBA U HECIOKHBIE HEPABEHCTBA, CBOJAIIMECH K
JIMHEHHBIM,

®  pellaTh CUCTEMbI HECIIOKHBIX JTUHEHHBIX YpaBHEHUHN, HEPABEHCTB;

®  [IPOBEPSATH, ABJSAETCS JIU JaHHOE YHCIIO PELIEHUEM ypaBHEHUS (HEpPaBEHCTBA);

e  pemiarth KBaJpaTHbIE YpaBHEHMs 110 (hopMylie KOpHEN KBaJIpaTHOTO ypaBHEHUS;

e  n300pa)kaTh pelIeHHUs] HEPABEHCTB U UX CHCTEM Ha YUCIIOBO MPSAMOil.

B noBcegHeBHOM KU3HM U NP U3YyYEeHUH APYTUX MPeIMeTOB:

®  COCTaBJISITh U pellaTh JMHEWHbIE YpaBHEHUS NPU PEUICHUH 3a/1a4, BO3HUKAIOUINX B
JPYrux y4eOHbIX IpeaMeTax.

D yHKUUHA

e Haxoauts 3HaueHne QYHKIUH 110 33 JaHHOMY 3HAUEHUIO apTyMEHTa;

® HaXOJIUTh 3HAYEHHE APT'YMEHTA I10 33JaHHOMY 3HAYEHHIO (YHKLIHMU B HECIOXKHBIX
CUTYalUsX;

e  OmpeleNATh IOJOKEHHWE TOYKM IO €€ KOOpAMHATaM, KOOPAUHATBI TOYKH IO €€
IOJIO’KEHHIO Ha KOOPAMHATHOM INIOCKOCTH;

e 10 rpaduKy HaxXoAuUTh OOJACTh ONPEAETICHUS, MHOXECTBO 3HAYEHUH, HYIH
(GyHKLIMH, TPOMEXKYTKH 3HAKOIOCTOSHCTBA, IIPOMEKYTKM BO3pacTaHus M  yObIBaHU,
HauOoJIblIIee U HaUMEHblIee 3HaYeHUs (PYHKLUU;

®  CTpOUTH I'paduK TMHEHHON PYHKITNH;

®  IIPOBEPATH, ABJIAETCS JIM JaHHBIA rpaduk rpadukoM 3agaHHON QyHKIMM (JTMHENHHOH,
KBaJIpaTU4HOM, 00paTHON NPONOPLUOHATIBHOCTH);

e ompeneniaTh NPUOIMKEHHbIE 3HAYEHUs KOOPIUHAT TOYKHM IepeceueHHs] IpaduKoB
byHKIINI;

e omepupoBaTh Ha  0a30BOM  YpOBHE  IMOHATHAMM:  IIOCII€AOBATEIbHOCTD,
apu¢meTHyecKast Iporpeccus, reoMeTpruecKas porpeccus;

e pemarth 3aJa4d HAa MPOrPECCHM, B KOTOPbIX OTBET MOXET OBITh MOJYy4YeH
HEMOCPEICTBEHHBIM MOJICUETOM 0€3 pUMeHeHHs (GopMyI.

B noBcegHeBHOM KU3HM U NIPH U3YYCHUH APYTUX NPEIMETOB:

®  JCINOJB30BaTh I'paMKU peabHbIX MPOLECCOB U 3aBUCUMOCTEH AJIs ONpe/ieNeHus ux
CBOMCTB (HamOOJIbIIME M HAUMEHbUIME 3HAUYEHUs, MPOMEKYTKH BO3pacTaHHUs U YObIBaHUS,
00J1aCTH MOJIOKUTENBHBIX U OTPULIATENIbHBIX 3HAYSHUH U T.11.);

®  HCNOJB30BaTh CBOMCTBA JMHEHHOW (QYHKIMM M ee TpapuK NpU pelIeHUH 3a7ad u3
JPYruX y4eOHBIX MPEIMETOB.

CraTncTHKA M TEOpHUs BEPOSAITHOCTEH

e lMerp mpencTaBleHME O CTaTUCTHYECKUX XapaKTEPUCTUKAX, BEPOSTHOCTU
CIIy4aifHOTO COOBITHS, KOMOMHATOPHBIX 33/1a4aX;

e pemarh MpoCTeWIIME  KOMOMHATOpHbIE  3aJa4d  METOJOM  MpSIMOTO |
OpraHu30BaHHOTO Nepedopa;
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MPEJCTaBIATh JaHHbBIE B BUJE TAOJHII, AUarpamMm, rpaduKoB;
YUTaTh HHPOPMALIUIO, TPEICTABICHHYIO B BUIE TaOJIUIIBI, AUATPAMMBI, rpaduka;
OTIpENIeNATh OCHOBHBIE CTATHCTUYECKUE XapaKTEPUCTUKU YHCIOBBIX HAOOPOB;
OILICHUBATh BEPOSATHOCTH COOBITHS B IPOCTEHININX CITydasx;

®  UMETb IPECTABICHUE O POJIM 3aKOHA OOJIBIIUX YHCENl B MACCOBBIX SBJICHHSIX.
B noBceHeBHO¥ KM3HU M IPU U3YYEHHUH JPYIUX NMPeAMETOB:

®  OIICHUBATh KOJMYECTBO BO3MOXKHBIX BAPUAHTOB METOJIOM Iepedopa;

® UMETh MpPEJACTABICHHE O POJHM NPAKTUYECKA JOCTOBEPHBIX M MaJIOBEPOSTHBIX
COOBITHIA;

® CpaBHUBATh OCHOBHBIC CTATHCTHYECKUE XapPAKTEPUCTUKH, TOIyYCHHBIE B MPOIECCE
peleHus MPUKIIAIHON 3a/1a91, H3y9EeHHUS PEATBHOTO SBIICHHS

®  OIICHUBATh BEPOSTHOCTH PEATbHBIX COOBITUH U SBIICHUN B HECTIOKHBIX CUTYaIIUAX.
TexcToBbIe 32124

e Pemate HECJIOXHBIE CIOKETHBIE 3a/laud PAa3HBIX THIIOB Ha BCe apuU(METHUYECKHE
JICHCTBHUS,

® CTPOWTH MOJETHh YCIOBHS 3agaud (B BUAE TAONHWIBI, CXEMBbI, PHCYHKA WIH
YpaBHEHHsI), B KOTOPOH NaHBl 3HAYEHUS JBYX M3 TPEX B3aWMOCBS3aHHBIX BEIHMYHH, C IIEIBIO
MOVCKA PEIICHUS 3a1a4H;

®  OCYIIECTBISITH CIIOCOO TMOUCKA PEHICHHS 33/1a49H, B KOTOPOM PacCyKICHUE CTPOUTCS
OT YCJIOBHS K TPEOOBAHUIO MM OT TPEOOBAHHS K YCIOBHUIO;

®  COCTaBIIATH TUIaH PEIICHUS 3a/1a4H;

®  BBIJICIAATH ITAIBI PEIICHUS 3aa4H,

®  UHTEPNPETHPOBATH BBIYMCIUTEIBHBIE PE3YyJIbTaThl B  3amade, HCCIENIOBAThH
MIOJIy4EHHOE pEIlIeHHUE 3aJauu;

®  3HATh pa3IM4Ue CKOPOCTEH 0OBEKTa B CTOSTYEN BOJE, IPOTUB TEUEHHS U 110 TEYECHUIO

pexu;

e  pelarth 3a/la4M Ha HaX0K/IEHUE YaCTH YKcia U YKcia 10 ero 4acTu;

e pemarh 3aJauyd pa3HBIX THUMOB (HAa pabOTy, HAa TOKYIOKH, Ha JBW)XCHHE),
CBSI3BIBAIOIIMX TPU BEJIMYMHBI, BBIJIEISTH 3TH BEJIMYMHBI M OTHOLLICHUS MEXTy HUMU;

®  HaxOJUTh MPOLEHT OT YMCJA, YUCIO MO MPOLEHTY OT HEero, HaXOJUTh MPOLEHTHOE
CHIDKEHHE WM MTPOLIEHTHOE MOBBILIECHHE BEIMYHHBI;

®  pellaTh HECJIOXKHbIE JIOTUYECKUE 3a7a4i METOJIOM PACCYKICHUM.
B noBcegHeBHOIM KU3HM U NP U3YyYEeHUH APYTUX MPeIMETOB:

®  BBIJBUTaTh TMIIOTE3bl O BO3MOXKHBIX MPEIENbHBIX 3HAUEHHUAX HMCKOMBIX B 3ajade
BEJIMYMWH (JIeJ1aTh MPUKHUJIKY).
I'eomerpuuyeckue Gpurypsl

e  OnepupoBaTh Ha 0230BOM YPOBHE MOHSITUSIMH F€OMETPUUECKUX UTYP;

e U3BJIEKaTh HMHPOPMAIMIO O TeOMeTpHUecKux ¢urypax, MpeACTaBICHHYIO Ha
yepTexkax B SBHOM BUJIC,

® [PUMEHSTh JUIS pEIIeHUs 3a7ad TeoMeTpuyeckue (akThl, €clu YCIOBHUS HUX
MIPUMEHEHHUS 33/1aHbl B sIBHOU (hopMme;

e pemath 3aJauyd Ha HAXOXKJIEHHWE T'E€OMETPHUYECKHX BEIWYMH M0 oOpa3lam WU
ITOPUTMaM.
B noBceaHeBHOI KU3HM U NP U3YyYEeHUH APYTUX MPeIMETOB:

®  WCIIOJIb30BaTh CBOMCTBA T€OMETpUYECKUX (GUTYp Ui pEeUIeHHs THUIOBBIX 3aad,
BO3ZHMKAIOIIMX B CHUTYaIMSIX MOBCEIHEBHOM KU3HU, 33124 MPAKTUYECKOTO COJCPKAHUSI.
OTHoOmIEeHNs

e OmnepupoBaTh Ha 0a30BOM YpOBHE MOHSATHIMH: PaBEHCTBO (HUTYp, paBHbIE (PUTYPHI,
PaBEHCTBO TPEYTrOJBHUKOB, MapauIeTbHOCTh MPSMBIX, MEPHEHAUKYISIPHOCTh MPSMBIX, YIJIbI
MEXIY MPSIMBIMU, IEPICHAUKYIISIP, HAKJIOHHAS, TIPO eKIIHSL.
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B noBcegHeBHOM KU3HM U NPH U3YyYEeHUH APYTUX NPeIMeTOB:

®  HCIIOJIb30BAaTh OTHOLIEHUS JUIsl PELIEHUs NPOCTEMIIMX 3ajJad, BO3HHUKAIOUIUMX B
peanbHOM KU3HHU.
N3mepenust u BbIYMCICHUS

e BbionHATE H3MEpEHHE JUIMH, pACCTOSHUMN, BEJIWYMH YIJIOB, C IIOMOIIBIO
HMHCTPYMEHTOB JUIsl USMEPEHUN JUIUH U YIJIOB;

® npuMeHATh (OPMYNBI MEpPUMETpPa, IUIOMAAW W 00beMa, TUIOMAAN TOBEPXHOCTH
OT/IeIbHBIX MHOTOI'PAaHHUKOB IIPU BBIUNCIEHUSIX, KOTJIa BCE JaHHbIE UMEIOTCS B YCIIOBHH;

e mpumeHsATh TeopeMy lludaropa, 6a3oBble TPUTOHOMETPUUECKHE COOTHOLLIEHUS IS
BBIUHCIICHUS JUIMH, PACCTOSTHUM, TUIONIAJEH B MPOCTEUILINX CAydasX.
B noBcegHeBHOM KU3HM U NPH U3YyYEeHUH APYTUX MPeIMeTOB:

®  BBIYHCIATH PACCTOSIHMS Ha MECTHOCTH B CTaHIAPTHBIX CUTYyalUsX, IJIOIIATN B
MPOCTENIINX CITydasiX, IPUMEHATh GOPMYIIbI B IPOCTEHIINX CUTYAlUSIX B TOBCEIHEBHOM JKU3HH.
I'eomeTpuueckune nocTpoeHus

e U3oOpaxkaTh THUNOBBIE IUIOCKKE (UTYPBI U (UTYpPHI B HMPOCTPAHCTBE OT PYKH M C
MTOMOIIBIO HHCTPYMEHTOB.
B noBcegHeBHOM KU3HM U NPH U3YyYEeHUH APYTUX NPeIMeTOB:

®  BBINOJIHATH MPOCTEHIINE MOCTPOCHUS HAa MECTHOCTH, HEOOXOAMMbIE B pealbHOMN
AKU3HU.
I'eomeTpuuyeckue npeodpazoBaHus

e  Crpouth Qurypy, CHMMETPUYHYIO TaHHOW QUType OTHOCUTENHHO OCH U TOUKH.
B noBcegHeBHOIM KU3HM U NP U3YyYEeHUH APYTUX MPeIMeTOB:

®  pacrno3HaBaTh JIBKEHHE 00BEKTOB B OKPY)KAIOIIEM MHUPE;

®  pacrno3HaBaTb CUMMETPHYHBIE (PUTYPBI B OKPYKAIOIIEM MHpE.
BekTopbl M KOOPAMHATHI HA IJIOCKOCTH

e OrnepupoBaTh Ha 0a30BOM ypOBHE TMOHSATUSMHU BEKTOp, CyMMa BEKTOPOB,
MIPOU3BEICHUE BEKTOPA HA YUCIIO,KOOPANHATHI Ha INIOCKOCTH;

e ompenensaTb MNPUOIMKEHHO KOOPIMHATHI TOYKHM 10 €€ H300paKeHUI0 Ha
KOOPJIMHATHOM MJIOCKOCTH.
B noBcegHeBHOI KU3HHM U NIPU M3YYEHUH APYTUX NPeIMETOB:

®  JCIOJIb30BaTh BEKTOPHI I PEIIEHUs MPOCTEHIINX 3a/1a4 Ha ONpPEACIIEHUE CKOPOCTH
OTHOCHUTEIIHOTO JIBUKEHUS.
HcTropust MaTeMaTHKH

e  OnuceiBaTh OTAEJBHBIE BBIJAIOLIMECS PE3YNIbTAThl, MOJIYYEHHBIE B XOJI€ Pa3BUTHUS
MAaTE€MAaTHKHU KaK HAyKH;

®  3HATh IPUMEPBl MATEMATUYECKUX OTKPBITUN U UX aBTOPOB, B CBSI3U C OTEYECTBEHHOM
Y BCEMUPHOUW UCTOPHUEH;

e [IOHMMAaTh pPOJIb MATEMATUKU B pa3BuTuu Poccum.
MeTtoabsl MaTeMaTHKH

e Broibupare noaxoAdmuii W3Y4YEHHBIH METOJA ISl PEIICHUsS H3YyYCHHBIX THIIOB
MaTeMaTHYECKUX 3a/1a4;

e [lpuBoauth mpUMEPHl MaTEeMaTHYECKHMX 3aKOHOMEPHOCTEH B  OKpYXKarolleu
JNEVCTBUTEIBHOCTH U IPOU3BEIEHUAX UCKYCCTBA.

BpInyCKHHUK MOJIYy4YHT BO3MOKHOCTH HAYYHTHCH B 7-9 Ki1accax Ui o0ecnedeHus

BO3MOKHOCTH YCIICIIIHOTO NPOJOJIKeHUsI 00pa30oBaHusA HA 0a30BOM YPOBHeE
DJIEeMEHTBI TEOPHH MHOKECTB 1 MATEMaTH4eCKOM JIOTUKH
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e OnepupoBaTh’ MOHATUAMHU: ONpEJENEHHE, TEOPEMa, AaKCHOMA, MHOKECTBO,
XapaKTePUCTHKN MHOXKECTBA, J3JEMEHT MHOXECTBA, IyCTOE, KOHEYHOEe U OECKOHEYHOE
MHO>KECTBO, TI0JIMHOKECTBO, TPUHA ICIKHOCTD, BKIIFOUCHHIE, PABEHCTBO MHOXKECTB;

®  1300pakaTh MHOXECTBA U OTHOIIICHHE MHOKECTB C TIOMOIIIBIO KPYTOB Diiniepa;

®  ONIpENeNATh MPUHAICKHOCT AIIEMEHTa MHOXKECTBY, OOBEIMHEHUIO U IEPECCUCHIIO
MHOJKECTB;

®  33J1aBaTh MHOKECTBO C ITIOMOIIIBIO MTEPEUNCIICHHS YIEMEHTOB, CIOBECHOTO OTIMCaHHS;

®  OIEPHUPOBATH MOHATHIMH: BBICKa3bIBAHUE, HICTHHHOCTH U JIOKHOCTh BBICKA3bIBAHHUS,
OTPUIIAaHWE BBICKA3bIBAHWM, OMNEPAlMM HAJ BBICKA3bIBAHWSAMH: U, WIH, HE, YCIOBHBIE
BBICKA3bIBaHUA (MMILTUKALINH);

®  CTPOHWTH BHICKA3bIBAHUS, OTPUIIAHMUS BEICKA3bIBAHUM.

B noBceqHeBHOI KU3HM U MPH U3YyYEHUH APYTUX MPEIMETOB:

®  CTPOHWTH IENOYKHA YMO3AKIFOUCHU Ha OCHOBE MCIOJIb30BAHUS TTPABIII JIOTUKH;

® WCIIOJIb30BaTh MHOJXKECTBA, OMNEpPallMd C MHOXECTBaAaMH, WX Tpaduyeckoe
MIPEJICTABJICHHE JUISI ONTUCAHUS PEATBHBIX MTPOIIECCOB M SIBIICHUH.

Yucaa

e OrmepupoBaTh TOHATHSAMHU: MHOXXECTBO HATYpPAIBHBIX YHCEN, MHOXECTBO IIEJIBIX
qucell, MHOXXECTBO paI[HOHAIBHBIX YHCENl, HpPPAIlMOHATBHOE YHCIIO, KBAJPATHBIM KOPCHBD,
MHOKECTBO JICHCTBUTENBHBIX YHCEJI, TCOMETPUYCCKas WHTEPIPETAINS HATypPaIbHBIX, IICIBIX,
paIMOHATBHBIX, ICHCTBUTEIILHBIX YHCET;

®  [IOHUMAaTh M OOBSACHATH CMBICI MIO3UIIMOHHON 3aITUCH HATYPATBHOTO YHCIIA;

®  BBINIOJIHATH BBIYMCIICHHS, B TOM YHUCJIC C MCIIOJh30BAHUEM MPHEMOB PaIMOHATBHBIX
BBIYHCIICHUM;

®  BBINOJHATH OKPYIJICHUE PAIIMOHATLHBIX YHCEN C 3aIaHHOW TOYHOCTHIO;

®  CpaBHHUBATH paIllMOHAIBHBIC U UPPALMOHATBHBIC YMCIIA;

®  TIPEICTaBIATH PAIMOHATBHOE YUCIIO B BUJIE JIECATUYHOMN ApoOH

®  VYIOPSAAO0YMBATH YMCTIA, 3aMMCAHHbIE B BUJIE OOBIKHOBEHHOMW U JCCATUYHOM Ipoou;

e Haxoauth HOJIl 1 HOK uyucen u ucnoiap30BaTh UX MPU PEIICHUU 3a4a4.

B noBceaHeBHOI :KU3HU U TPH U3YYEHUU APYTUX NPeIAMETOB:

® [PUMEHATH MPaBWIA NPHOJUKEHHBIX BBIYMCICHUN TPH PEIICHHH MPaKTHUYECKUX
3a/1a4y ¥ PEIICHUH 3a7a4 JPYTUX YIeOHBIX MPEIMETOB;

®  BBINOJHATH CPaBHEHHE PE3YIbTATOB BBIYMUCICHHN MPU PENICHUH TMPAKTHYCCKUX
3a/1a4, B TOM YHCJIC TPUOIMIKEHHBIX BHIYUCIICHHH;

®  COCTaBJIITH U OIICHUBATH YHCIIOBBIC BHIPAKCHHS MPU PEIICHUN MPAKTUUYECKUX 3a]1a4
Y 33/1a4 U3 IPYruX y4eOHBIX MPEIMETOB;

® 3amKChiBaTh U  OKPYIVIATh YHUCIOBBIE 3HAUEHHUS PEANbHBIX BEJIMYHUH C
HCIIOJIb30BAHUEM PA3HBIX CHCTEM U3MEPEHUSI.

To:kaecTBeHHBbIE MPEOOPA30BAHUS

e  OnepupoBaTh MOHATUSMH CTENEHU C HATYpaIbHBIM MOKa3aTesIeM, CTEIIEHU C I1eJIbIM
OTPHIIATEIILHBIM MTOKa3aTelIeM;

®  BBINOJHATH MpPeoOpa3oBaHUs IIENBIX BBIPAKCHUN: JEHCTBHS C OJHOWICHAMHU
(cmokeHue, BBIYUTAHHE, YMHOXXEHHE), NEHCTBHS C MHOTOWIEHaMH (CIIOKEHHE, BBIYMTAHUE,
YMHOXXEHHE);

®  BBINOJIHATH PA3JN0KEHHE MHOTOYJIECHOB Ha MHOXXHUTEIH OJHHM W3 CIOCOOOB:
BBIHECEHHE 32 CKOOKY, TPYIIHPOBKA, UCTIONB30BaHUE (POPMYIT COKPAIIEHHOTO YMHOXKEHHUS,

®  BBIJCIATH KBAIPaT CyMMBI U Pa3HOCTHU OJTHOUJICHOB;

®  pacKJIaJbIBaTh HA MHOKUTEH KBAJAPATHBIA TPEXUICH;

4 3pecb n panee — 3HaTb onpeaeseHMe NOHATUSA, YMETb NOACHATb €ro CMbIC/, YMETb UCMOb30BaTh NOHATUE U ero
CBOWCTBA NPU NPOBEAEHMMN PACCYKAEHMI, 0KA3aTENbCTB, PELEeHNN 3a4au.
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®  BBINOJIHATH TNPEOOpPA30BaHMsI BBIPAKCHUH, COJACPXKAIIUX CTCICHH C  IEJIBIMH
OTPHIIATEIbHBIMUA TIOKA3aTeIsIMUA, TEPEXOJUTh OT 3alUCH B BHJC CTCICHU C LEIBIM
OTPHIATEIbHBIM TTOKa3aTeJIeM K 3alMCH B BUJIE IpoOu;

®  BBIOJHATH NPEOOPA30BaHUS APOOHO-PAIMOHANBHBIX BBIPAXKCHHUI: COKpAICHUE
Ipo0eii, mpuBeIeHNe aredpanveckux apooei k 001eMy 3HaMeHATEeNI0, CIIOKCHHE, YMHOKCHHE,
JeNeHue anredpandeckux apooeid, BO3BeIeHUE allreOpandeckoit 1poOu B HATYPATBHYIO U IETYI0
OTPHIATENIbHYIO CTEIICHb;

e  BBINOJIHATH MPEOOPA30BAHUS BBIPAKECHHUH, COCPKAIIUX KBAPATHBIC KOPHH;

®  BBIICIIATH KBajJpaT CYMMbI WJIH Pa3HOCTH JABYWICHA B BBIPAXKCHHSX, COJCPIKAIIAX
KBaJIpaTHbIC KOPHHU;

®  BBINOJIHATH IPE0OPa30BAHMUS BBIPAKEHHIA, COICPKALIMX MOJIYIb.
B noBceHeBHO# )KM3HU M NTPU U3YYEHHUH PYTUX NMPEIMETOB:

®  BBINOJIHATH MPEOOPA30BAHMS U JICHCTBHS C YMCIAMHM, 3alIMCAHHBIMU B CTAHJIAPTHOM
BUJIC;

e  BBINOJIHATH MPeOOpa3oBaHMs anreOparuecKuX BBIPAKECHUN MPU PEIICHUH 3a1ad
JOPYTrUX y4eOHBIX IPEIMETOB.
YpaBHeHHsI U HEPABEHCTBA

e  OmnepupoBaTh MOHATHIMH: YpaBHEHHE, HEPABECHCTBO, KOPEHb YpaBHEHHMs, PEIICHUE
HEPaBCHCTBA, PABHOCHJIbHBIC ypaBHEHHs, OONACTh OMpEACICHUs YypaBHEHHUS (HEPaBEHCTBA,
CHCTEMBI YPaBHEHUI WIIH HEPABCHCTB);

e pemiath JIMHEHHBIC YPaBHEHUS M yYPaBHEHHUsS, CBOJAUMBIE K JIMHECHHBIM C IMOMOIIBIO
TOX/IECTBEHHBIX MPEOOpPa30BaHMIA;

e pemarh KBaJpaTHbIC YpPaBHEHHWS W YyPaBHEHHUSA, CBOJAMMBIE K KBaJAPATHBIM C
MTOMOIIIBIO TOXIECTBEHHBIX Pe00pa30BaHuii;

e pemarh APOOHO-TMHEHHBIC YPAaBHEHHS,

e pemarth MpPOCTEHIIME  HUPpALUOHAIBHBIE  ypaBHEHUS  BHUJAA «/ f(x)=a,
J7 () =8 (x);

e pemarh ypaBHEHHSA BHIA x" =a;

e  peulaTh ypaBHEHUs CIOCOOOM PA3JIOKEHHsS HA MHOXKUTENIN U 3aMEHBI IEPEMEHHOM;

®  JCNOJB30BAaTh METOJ MHTEPBAJIOB ISl PELICHUs LENbIX U IPOOHO-PaLlMOHAIBHBIX
HEpPaBEHCTB;

e  peulaTh JMHEHHbIC YpaBHEHUs U HEPABEHCTBA C MapaMeTpaMu;

®  peulaTh HECJIOXKHbIE KBAJPATHbBIC YPABHEHUS C IIapaMETPOM;

®  peulaTh HECJIOXKHbIE CUCTEMbI IMHEHHBIX YPaBHEHUH ¢ TapaMeTpamy;

®  peulaTh HECJIOXKHbIE YPABHEHUS B LIEJIbIX YUCIAX.
B noBceqHeBHO¥ KM3HM M NIPU U3YYEeHHUH JPYIUX NPeAMEeTOB:

® COCTaBJIATh M peIIaTh JIMHEHHbIC M KBaJpaTHbIE YpPaBHEHUS, YPaBHEHUS, K HHUM
CBOJIAIIIMECS, CHUCTEMBbl JIMHEHHBIX ypaBHEHUH, HEPABEHCTB NpPU pPELICHMU 3a7ad JpYrux
y4EeOHBIX MPEIMETOB;

®  BBINOJHATH OLEHKY IHPaBIONoA00us pPe3yabTaToB, MOJIY4aeMbIX IPH pEIIECHUH
JUHEWHBIX M KBAJpPaTHBIX YPAaBHEHHM M CHUCTEM JIMHEHHBIX ypaBHEHMH M HEPAaBEHCTB MpHU
pelIeHNH 3a1a4 APYruX y4eOHbIX PEeIMETOB;

e BBIOMpPATh COOTBETCTBYIOUIME YpaBHEHHs, HEPABEHCTBA WJIM HUX CHUCTEMBI JUIS
COCTaBJICHUSI MaTeMaTUYECKON MOJIETN 3a/laHHOM pealbHOM CUTYalluu WK NPUKIaTHON 3a1a4H;

®  yMeTh MHTEPHPETHPOBATH MOJYYCHHBIN MPU pElICHUH YpaBHEHUs, HEPAaBEHCTBA UIIH
CHCTEMBI pe3yJIbTaT B KOHTEKCTE 3aJJaHHOM pealbHON CUTYallu WU MPUKJIATHOMN 3a/1a4H.
DyHKUUH

e OnepupoBaTh MNOHATUAMHU: (YHKIHMOHAIBHAs 3aBUCUMOCTb, (YHKUHA, TIpaduk
¢byHKIMH, crocoObl 3a1aHusl (PYHKINH, apryMEHT U 3HaueHHe (QYHKIUH, 00JacTh ONpeesieHus
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U MHOXXECTBO 3HAueHW (QYHKIUH, HYIM (QYHKOIUMA, TPOMEXKYTKH 3HAKOIOCTOSHCTBA,
MOHOTOHHOCTh (DYHKIIMH, YETHOCTH/HEUETHOCTH (DYHKIINU;
®  CTPOUTH rpaduKkyd  JIMHEHHOM, KBaJIpaTUYHOU GbyHKUIUH, oOpartHoO

k
IPONOPIHOHATIBHOCTH, QYHKIIUY BUAA: y =g + — v [xsy=3x y=|x|5
X+

e Ha IpUMEpe KBaJApaTUYHOM (YHKIMM, MCIOJIb30BaTh MpeoOpazoBaHus TIpaduka
ynkunn y=f(x) mns nocrpoenns rpagukos GyHKUME y = of (kx+b)+c 5

®  COCTaBJISITb YPAaBHEHHUsS MpPSMON MO 3aJaHHBIM YCIOBHUSAM: IPOXOJSAIIEH uepe3 JBe
TOYKM C 3aJaHHBIMU KOOpAMHATaMHU, MPOXOJSIIEH uepe3 JaHHYI0 TOYKY M MapajlieIbHON
JAHHOW MPSIMOiA;

e  yccuenoBaTh (PYHKIHIO MO €€ TpaduKy;

® HAXOMUTh MHOXECTBO 3HAYCHWH, HYIH, TPOMEXKYTKH 3HAKOTIOCTOSHCTBA,
MOHOTOHHOCTH KBaJPaTUIHON ()yHKIIHH,

e OomepupoBaTh TMOHATUSAMHU: T[IOCIENOBATEIbHOCTh, apU(pMeTHyecKass Mporpeccus,
reoMeTpHuuecKas Mporpeccus;

e  pelarth 33J1a4M Ha apu(PMETHUYECKYIO U TEOMETPUUECKYIO IIPOIPECCHIO.

B noBceqHeBHO¥ KM3HU ¥ TPU U3YYEHHUH PYTrUX NPeAMETOB:

®  WJUIIOCTPUPOBATH C TIOMOIIBIO rpaduKa peasbHYI0 3aBUCUMOCTb MJIM MPOLIECC MO UX
XapaKTePUCTUKAM;

®  WCIOJIB30BaTh CBOMCTBA W rpadk KBaapaTUIHOUN (DYHKIIMU TPU PEHICHUH 3a/a4 U3
JIPYrux y4eOHbIX IPEIMETOB.

TexcroBble 3a1a4n

e Pemathe mpocThie U CIOXHBIE 3a/1a4M Pa3HBIX THIIOB, a TAK)KE 3a7a4ll IMOBBIIICHHOM
TPYIAHOCTH;

®  WCIIOJIb30BAaTh pa3Hble KpaTKHUE 3alHUCU KaK MOJETU TEKCTOB CIIOKHBIX 3ajad JUIs
MTOCTPOCHHUSI IOMCKOBOW CXEMBI U pElICHUs 3a/1a4;

e pa3iauyaTh MOJENTh TEKCTa U MOJENb pelleHUs 3alaud, KOHCTPYUPOBATh K OJHOMN
MOJIENU peLIeHHs HECTIOKHOW 3a/1auM pa3Hble MOJETH TeKCTa 3a/1a4H;

® 3HATh U MPUMEHATH 00a crrocoba MoucKa peneHus 3aaa4 (0T TpeGoBaHUs K YCIOBUIO
1 OT YCJIOBUS K TPEOOBAHUIO);

®  MOJEIUPOBATH PACCYKICHUS MPU MOUCKE PEHICHHS 3a/1a4 C MOMOUIBIO Tpad)-CXeMbI;

®  BBIJCIATH ATAIbI PEUICHUS 33/1a4H U COJIep KaHHUEe KaXA0ro JTarna;

e yMeTh BBIOMpAaTh ONTUMAJbHBIA METOJ pEIIeHUs 3aJaud M OCO3HaBaTh BHIOOD
METO/Ia, paccMaTpuBaTh pA3JIUYHbIE METOJIbl, HAXOIUTh pa3HbIE pELICHUS 3aladyH, €clid
BO3MOXHO;

e  aHANIM3UPOBATH 3aTPYAHEHUS MIPH PELICHUH 3a/1aY;

e  BBINOJIHATH Pa3jIMyuHble MpeoOpa3oBaHUs MPEIIOKEHHOW 3aJayd, KOHCTPYHPOBATh
HOBBIE 33/1a4M U3 IaHHOM, B TOM YHCIie OOpaTHEIE;

®  UHTEPHPETUPOBATH BBIYMCIUTENIbHBIE pPE3ylIbTaThl B  3ajaue, HCCIEI0BaTh
MOJIyY€HHOE pPEIICHUE 3aa4u;

®  aHAJIM3UPOBATH BCEBO3MOXKHBIE CUTYAIH B3aUMHOTO PACIOJIOKEHUS ABYX 0OBEKTOB
U U3MEHEHHE UX XapaKTEepUCTHK MPH COBMECTHOM JBMKEHUHU (CKOPOCTh, BPEMsl, pacCTOSIHUE)
MIPU PElIeHUH 3a7ay Ha JBIKEHHE JIBYX OOBEKTOB KaK B OJHOM, TaK U B MPOTHUBOIOJOKHBIX
HaIpaBJICHUSAX;

®  JccleloBaTh BCEBO3MOXKHBIE CUTYallMH IPU PELICHUH 3a/1ad Ha JBI)KEHHUE IO peKe,
paccMaTpuBaTh pa3Hble CUCTEMbI OTCUETA,;

e  peulath pa3sHOOOpPA3HbIE 33aaUu «HA YACTU»,

e pemath 1 000CHOBBIBATH CBOE pEIlIEHHE 3a/1a4 (BBIJICNIATH MAaTEMAaTHUYECKYIO OCHOBY)
Ha HAaX0X/IEHUE YacTH YMCJIa U YUCIIA 110 ero YacTH Ha OCHOBE KOHKPETHOTO CMBICHIA ApoOu;
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o OCO3HaBaTh U 06’b$ICH$ITB HJICHTUYHOCTDL 3aJa4 PasHbIX THUIIOB, CBA3BIBAIOIINX TpU
BCIIMYMHBI (Ha pa60Ty, Ha IOKYIIKH, Ha [[BI/DKCHI/IC), BBIACIATH 3TU BCINMYUHBI U OTHOILICHUA
MEXJy HUMH, NPUMEHATh UX NpPU pPEIICHHH 3aaad, KOHCTPYHUpPOBAaTh COOCTBEHHBIC 3a7ay
YKa3aHHBIX TUIIOB,

° BJIAICTb OCHOBHBIMU MCTOJaMU PCIICHUA 3a/la4 Ha CMECH, CILJIaBbl, KOHLICHTPALIUU

L peliaTth 3aa4v Ha IMPOLCHTHBI, B TOM YHUCJIC, CJIOKHBIC IMPOLCHTHI C O6OCHOBaHI/I€M,
WCIIOJIb3YsI pa3HbIE CIIOCOObI;

L4 peliaThb JOTMYCCKUC 3ada4u PaSHbBIMU CHOCO6aMI/I, B TOM 4YHUCJIC, C IBYMA OJIOKaMu U
C TpEMA 6JIOKaMI/I JAaHHBIX C IIOMOIIIBIO Ta6JII/III;

e pemarh 33Ja4d O KOMOWHATOPUKE H TEOPHHM BEPOSTHOCTEH Ha OCHOBE
HCIIOJIb30BAaHHA U3YYCHHBIX MCTOIOB U 000CHOBBIBATH PECLICHUC,

®  pemath HECJIOXKHBIE 33/1a4H [0 MATEMAaTHIECKON CTaTHCTHKE;

° OBJIaICTb OCHOBHBIMM MCTOJaMH PCHICHUA CIOXKCTHBIX 3aaad: apH(l)MeTquCKHﬁ,
anredpanveckuii, nepedop BapuaHTOB, FTEOMETPUUYECKUM, TpadUUeCcKHil, IPUMEHATh UX B HOBBIX
10 CPaBHCHUIO C U3YYCHHBIMU CUTYyallUAgX.

B noBceaHeBHOI KU3HM U MPH U3YyYEHUH IPYTUX MPEIMETOB:

e BBIJCIATH TPU PEIICHWH 3a7a9 XapaKTCPUCTUKH pPAacCMaTpHUBAcMOW B 3ajayc
CUTYyallid, OTJINYHBIE OT peaJbHBIX (T€, OT KOTOPBIX aOCTParupoBaIUCh), KOHCTPYHPOBAThH
HOBBIC CHUTyallUKM C YYETOM OTHX XApPaKTCPHUCTHUK, B YAaCTHOCTH, IIpH PCIICHHUU 3aJad Ha
KOHICHTpalIuH, YYUTEIBATE IIJIOTHOCTH BEIICCTBA,

e  pemiath ¥ KOHCTPYHPOBATH 337]a4l Ha OCHOBE PACCMOTPEHUS PEaTbHBIX CUTYAIlHH, B
KOTOPBIX HE TpeOyeTcsl TOUHBIN BHIUMCIUTEIbHBINA PE3yibTarT;

®  pemiarh 33JaYd Ha JABIKEHHE IO PEKE, pacCMaTpHUBasi pa3HbIe CUCTEMBI OTCUETA.
CraTncTUKa U TeOpHsi BEPOATHOCTEM

e  OnepupoBaTh MOHATUSAMU: CTOJIOYATHIE U KPYrOBbIE AUArPAMMBbl, TAOIUIIBI TAHHBIX,
cpenHee apudmeTHvecKkoe, MeauaHa, HauOoJIbIlIee ¥ HAUMEHbIIIee 3HAYCHUSI BBIOOPKH, pa3Max
BBIOOPKH, AUCIIEPCHSI U CTAaHAAPTHOE OTKIIOHEHHE, CydaiiHasi U3MEHYUBOCTh;

e  u3BJICKaTh UH(GOPMAIIUIO, TIPEACTABICHHYIO B TAOMUIIaX, HA IUarpammax, rpadukax;

®  COCTaBJISITH TAOJUIIBI, CTPOUTH AUArpaMMBbl U IpaduKy Ha OCHOBE JIaHHBIX;

e omepupoBaTh MOHATUSAMHU: (aKTOpHal 4YHClA, NEPEeCTAHOBKU U COYETaHUS,
TpeyronpHuk [lackans;

®  [PUMEHSTh MPABUIO MIPOU3BEICHUS MPU PELICHUU KOMOMHATOPHBIX 33/1a4;

e  ONepupoBaTh MNOHSTUAMU: CIIyYaWHBIM OMBIT, CIy4allHbII BHIOOP, HUCHBITAHUE,
JJIEMEHTAapHOE Ciy4ailHOe CcOObITHE (MCXOJ), KJIACCUYECKOE OIpeAeieHue BEPOATHOCTU
CIIy4aifHOTO COOBITHS, OTIEpALH HAJ] CTy4ailHBIMU COOBITHIMHU;

®  [peACTaBIATh MHGOPMAIUIO C IIOMOIIBIO KpyroB Jiiepa;

e  pelath 33/1a4 Ha BBIUMCICHHUE BEPOSTHOCTH C MOACYETOM KOJIMYECTBA BAPUAHTOB C
MTOMOIIBI0 KOMOMHATOPUKH.

B noBceaHeBHOIM KU3HM U NP U3YyYEeHUH APYTUX MPeIMETOB:

®  U3BJIEKaTh, HHTEPIPETUPOBATH U MPEOOPa30BBIBATH HH(DOPMAIIHIO, TPEJICTABICHHYIO
B TabnuIax, Ha AUarpaMmmax, rpadukax, OTpakarollyl0 CBOWCTBA U XapaKTEPUCTHUKU PeabHBIX
MIPOLIECCOB U SBJICHUM;

®  ONpeleNsITh CTATUCTUYECKUE XapaKTEPUCTUKU BHIOOPOK MO TaONHIlaM, TUarpaMMam,
rpadukam, BBITIONHATH CPAaBHEHHE B 3aBUCUMOCTH OT LI€TIH PEIICHUS 3a1a4H;

®  OIICHMBATh BEPOSTHOCThH PEATHHBIX COOBITUH U SBICHUM.

I'eomeTpuuyeckue purypbl

e  OnepupoBaTh NOHATUAMU T€OMETPUUECKUX (PUTYP;

® U3BJIEKaTh, MHTEPOPETUPOBATH U  MpeoOpa3oBeIBaTh  HHPOPMAIUIO O
TreOMEeTPHUECKUX (PHUTypax, MPEeJACTABICHHYIO HA YePTEKaX;

® T[PUMEHSITh TreoMeTpuyeckue (aKThl [UIS peHIeHHs] 3aJad, B TOM 4YHCIIE,
MIPEIOJIaraloINX HECKOJIBKO IIar0oB PEIICHHUS,
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e  (opmynmupoBaTh B MPOCTEUIITUX CITydastX CBOUCTBA U MPU3HAKU QUTYD;

®  JIOKa3bIBaTh TEOMETPUICCKHE YTBEPKICHHUS,

® BIAJCTh CTaHIAPTHOM Kiaccuukanuel miaockux ¢uryp (TpeyroJpHUKOB H
YETBIPEXYI'OJIbHUKOB).
B noBceaHeBHOI KU3HM U MPH U3YyYEHUH APYTUX MPEIMETOB:

®  JCIIOJIB30BaTh CBOMCTBA F€OMETPHUECKUX (DUTYP ISl PEHICHUS 3a]a4 MPAKTHIECKOTO
XapakTepa " 3a7a4 U3 CMEXHBIX JUCIUTUINH.
OTHOmEeHNs

e OmepupoBaTh TOHATUSMH: PABEHCTBO (uryp, paBHBIE (QUTYpHI, PaBEHCTBO
TPEYrOJbHUKOB, MapaJUICILHOCTh TPSMBIX, NEPICHIUKYIIPHOCTh MPSAMBIX, YIJIBI MEXKIY
MPSMBIMH, TEPIICHIUKYISAP, HAKIOHHAs, MPOCKIUs, Noaobue ¢Guryp, moaoOHBIE (UTYPHI,
0100HbBIE TPEYTOJIbHUKH;

e npuMeHATh Teopemy daneca W TeopeMy O TPOMOPIUOHAIBHBIX OTpE3Kax MpH
peleHn! 3a1a4;

®  XapaKTepH30BaTh B3aMMHOE pACIOJOKEHHE MPSIMOH ¥ OKPYXHOCTH, JBYX
OKPY>KHOCTEH.
B noBceaHeBHOI KU3HM U MPH U3YyYEHUH IPYTUX MPEIMETOB:

®  WCIOJIBb30BaTh OTHOIICHUS JIJTsl PEIICHUS 3a/1a4, BOSHUKAIOIUX B PEATbHOM KU3HHU.
N3mepeHus u BLIYUCIEHUS

e OmnepupoBaTh TPEACTABICHUAMH O JUIMHE, TUIOMAAM, OO0beMe KaK BEIMYMHAMHU.
[MpumensaTs Teopemy ITudaropa, Gopmyssl Mmomaan, o0ObeMa MPU PENICHHH MHOTOIIAroBbIX
3aja4d, B KOTOPBIX HE BCE JAHHBIC MPEJICTABIICHBI SBHO, a TPEOYIOT BBIYMCICHHIA, OTIEPHPOBATH
0oJiee IIMPOKUM KOJIMYECTBOM (POPMYI JUTUHBI, TUIOIIAIH, 00hEeMa, BEIYUCIISATh XapaKTePHUCTUKU
KOMOMHAM Guryp (OKpY)KHOCTEH M MHOTOYT'OJIbBHHKOB) BBIUUCISATH PACCTOSHUS MEXIY
¢burypamu, NpUMEHATbh TPUTOHOMETpUUEcKHe (OpPMYIbl Uil BBIUYMCICHUNH B 0oJiee CIOXKHBIX
Cllydasix, POBOJUTH BBIUMCIICHUS] HA OCHOBE PABHOBEJIMKOCTH U PABHOCOCTABJICHHOCTH;

®  [IPOBOJUTH NMPOCTHIE BHIYUCIICHUS HA 00bEMHBIX Tellax;

e  (opmynupoBaTh 33a4u Ha BHIYMCIIEHUE JJIUH, IJIOIIa/Iel U 00BEMOB U pelaTh UX.
B noBcegHeBHOIM KU3HM U NP U3YyYEeHUH APYTUX MPeIMeTOB:

®  [IPOBOJUTH BHIYUCIIEHUS HA MECTHOCTH;

e [pUMEHATh (OPMYINIBI MPU BBIYUCICHUSAX B CMEXKHBIX Y4eOHBIX NpeIMeTax, B
OKpY)Karolen 1eCTBUTEIbHOCTH.
I'eomeTpuueckue nocTpoeHus

e U3oOpaxkaTs reomeTpudeckre GUrypsl 0 TEKCTOBOMY U CUMBOJIBHOMY OIIUCAHUIO;

e  CcBOOOJHO ONEPUPOBATH YEPTEHKHBIMU HHCTPYMEHTAMU B HECJIOKHBIX CITydasX,

®  BBLINOJIHATH TMOCTPOEHHUS  TPEYTOJIbHUKOB, MPUMEHSTh OTIEIbHBIE  METOMbI
MOCTPOCHUI IUPKYJIEM U JIMHEHKOM 1 MPOBOIUTH MIPOCTEUIIINE NCCIETOBAHUS YKCIIa PEIICHU;

e  1300paXkaTh TUIOBBIE MJIOCKHE (QUTYPHI U OOBEMHBIE TEJIa C TOMOIIBIO MPOCTEUIITUX
KOMITBIOTEPHBIX HHCTPYMEHTOB.
B noBcegHeBHOI KU3HM U NIPH U3YYEHUH APYTUX NPeEAMETOB:

®  BBINOJIHATH MPOCTEHIINE MOCTPOCHUS Ha MECTHOCTH, HEOOXOAMMbIE B PpEalbHOMN
KU3HU;

®  OIEHMBATh Pa3MEPhI peabHBIX 00BEKTOB OKPYKAIOIIETO MUPA.
IIpeoOpa3oBanus

e  OmnepupoBaTh NOHIATHEM JABUKEHUS U MIPeoOpa3oBaHus MOA00Us, BIAAETh IPHEMaMU
MOCTpOCHUST (PUTYp C HCMOJB30BAHUEM JBIKEHHI M MpeoOpa3oBaHMil MOM00US, TPUMEHSTH
MOJIyY€HHBIE 3HAHUS U OMBIT MOCTPOCHUN B CMEXKHBIX MPEAMETax M B PEallbHBIX CUTYaIUsAX
OKpYXKaroIllero MUpa;

e crpouth Gurypy, moJoOHYIO TaHHOW, MOJIb30BAThCS CBOWCTBAMHU MOJMOOWS IS
000CHOBaHHUSI CBOUCTB GUTYp;

24



® T[PUMEHSTh CBOWCTBA JBMIKEHUH JUIS TPOBEICHHS MPOCTEHIIMX OOOCHOBAHUI
CBOWMCTB uryp.

B noBceaHeBHOI :KU3HM U TP M3YyYEHUU JAPYTUX PEeIMETOB:

® T[PUMEHSTh CBOWCTBA JBMXKCHUH W TNPUMEHATH MOAOOWE MJisi TOCTPOCHUH W
BBIUHCJICHU.

BekTopbl 1 KOOPAMHATHI HA MJIOCKOCTH

e OnepupoBaTh TOHSATUSMHU BEKTOpP, CyMMa, pPa3HOCTb BEKTOPOB, IPOU3BEICHUE
BEKTOpPA HA YMCIIO, YIOJI MKy BEKTOPaMH, CKAJIIPHOE MPOU3BEICHNE BEKTOPOB, KOOPAMHATHI
Ha MJIOCKOCTH, KOOPJMHATHI BEKTOPA;

®  BBINOJHATH ACUCTBUSA HaJ BEKTOpaMU (CIIOKEHHE, BBIYUTAHUE, YMHOXKCHHE Ha
YHUCJIO), BBIYUCISTH CKAJIIPHOE MPOU3BENICHUE, ONIPEACIATh B IPOCTEUIINUX CITy4YasiX yroj MEXIy
BEKTOPAMH, BBITOJHATh Pa3JIOKEHHE BEKTOpa HAa COCTABIISIIONINE, MPUMEHSTh TOJy4YCHHbBIS
3HaHUsI B (U3MKE, TMOJIB30BATHCS (DOPMYIOM BBIUYMCICHUS PACCTOSHUS MEXIY TOUYKAMHU TI10
M3BECTHBIM KOOPUHATAM, UCIIOJIb30BaTh YPaBHEHHS QUTYp ISl PEIICHUS 3a]1a4;

® TMPUMEHSTh BEKTOPhl W KOOPAMHATHI JIA PEIICHUS TEOMETPUUYECKHUX 3aJad Ha
BBIYUCJICHUE JJIUH, YTJIOB.

B noBceaHeBHOI :KU3HM U TPU U3YyYEHUU JAPYTUX NPeAMETOB:

®  JCIOJIb30BaTh TIOHATHS BEKTOPOB M KOOPAMHAT IS PEIICHHS 3a7ad 1Mo (u3HKe,
reorpauu U ApyruM y4yeOHbIM IIpeIMeTaMm.
HcTopust MaTeMaTUKH

e  XapaxkTepu3oBaTh BKJIAJ BBIJAIONINXCS MATEMAaTHKOB B Pa3BUTHE MAaTEMAaTHKU W
MHBIX HAy4YHBIX 00JsacTei;

® TIOHWMAaTh POJIb MATEMATUKH B pa3BUTHU Poccum.

MeTtoabl MATEMAaTHKH

e Ucnonb3ys M3y4E€HHBIE METOAbI, MPOBOAUTH JOKA3aTEIbCTBO, BBIMIOJIHATH
OIIPOBEPKEHHUE;

e BBIOMpaATh M3yYCHHBIC METOJBI U WX KOMOWHAIIUW JUIsI PEUICHUS MaTeMaTHYECKUX
3aja4;

®  UCIOJIb30BaTh MAaTE€MAaTUYECKUE 3HAHUA JUIsl ONMCAaHUS 3aKOHOMEPHOCTEH B
OKpY’Kalollel NeMCTBUTEILHOCTH U MPOU3BEIACHUSIX UCKYCCTBA;

®  [IPUMEHSATH MpOCTEUIINE MpOorpaMMHBbIE CpeacTBa u 3JIEKTPOHHO-
KOMMYHHUKAIIMOHHbIE CUCTEMBI MIPU PEIICHUU MaTeMaTHYECKUX 3a]ad4.

BbINyCKHUK MOJYYHUT BO3MOKHOCTh HAYYUThCA B 7-9 Kiaccax JJisl yCHENIHOT 0
NMPOIOJIKEeHUs1 00pa30BaHMsl HA YyIJIy0J€eHHOM YPOBHe
DJiIeMeHTbI TEOPHHU MHOKECTB M MAaTEeMATH4Y€eCKOM JTOTUKH

e CB00OJHO ONMEPUPOBATH’ TOHSTHSAMH: MHOKECTBO, XapAaKTEPUCTHKM MHOKECTBA,
AJIEMEHT MHOXECTBa, IIyCTO€, KOHEYHOE U OECKOHEUYHOE MHOXKECTBO, IOJMHOMXKECTBO,
MIPUHAUIC)KHOCTD, BKIIFOUCHHE, PABEHCTBO MHOXKECTB, CIIOCOOBI 3a/ITaHHE MHOYKECTBA,

®  3a7aBaTh MHOXECTBA Pa3HBIMHU CIIOCOOAMH;

®  [IPOBEPATH BHIMIOJIHEHNE XapaKTEPUCTUYECKOTO CBOMCTBA MHOYKECTBA;

e CBOOOJHO OIEPUPOBATh IMOHATHUSMH: BBICKAa3bIBAHHE, HCTUHHOCTh M JIOKHOCTH
BBICKa3bIBaHUSI, CJIOKHBIE U MPOCTHIC BHICKA3bIBAHUS, OTPUIIAHUE BhICKAa3bIBAHUM; UICTUHHOCTDH U
JIO)KHOCTh YTBEPXKJACHHMS M €ro OTpPHULAHUS, ONEpallMM HaJ BBICKAa3bIBAHUSIMU: H, WIIH,
HE;yCIOBHBIEC BHICKA3bIBAHUS (MMILTUKALINN);

®  CTPOUTH BHICKA3bIBAHUS C UCIIOJIb30BAHUEM 3aKOHOB alreOphl BHICKA3bIBAHUH.

5 3pech 1 ganee — 3HaTb onpeaesieHMe NOHATUA, 3HaTb U YMeTb [0Ka3biBaTb CBOMCTBA (MPU3HAKM, ECAM OHU eCTb)
NOHATUA, XapaKTEPU30BaTb CBA3N C APYTMMMU NOHATUAMM, NPEACTABNASR OAHO NOHATUE KaK YacTb LeIOCTHOro
KOMM/eKca, NCNO/b30BaTb MOHATUE W €ro CBOMCTBA NPU NPOBEAEHMM PACCYKAEHWI, OKa3aTeNbCTB, peLlleHnn
3ajau.
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B noBceaHeBHOI1 :KU3HM U TP M3YyYEHUU JAPYTUX IPeIMETOB:

®  CTPOUTH PACCYXJACHHUSI Ha OCHOBE MCIOJIb30BaHUs MPABUII JIOTUKH;

® WCIIOJIB30BaTh MHOXKECTBA, OINEpalliki C MHOXECTBaAMHU, UX rpaduueckoe
MPEACTABJICHUE ISl ONMUCAHUS PEATbHBIX MPOIECCOB M SBJICHUM, MPU PEHICHUH 3a7a4 JAPYTrUx
y4eOHBIX MPEIMETOB.
Yucaa

e  (CB00OJHO OMEPUPOBATH MOHITHIMHU: HATYPATBHOE YUCIIO, MHOXKECTBO HATYPAIBHBIX
qucell, IeJI0E YHCIIO, MHOXKECTBO IENBIX YHUCEN, OOBIKHOBEHHAs ApoOb, AcecaTHYHAs APOOb,
CMEIIaHHOE YUCII0, PAllMOHATBHOE YUCII0, MHOKECTBO PAIIMOHAIBHBIX YUCEN, UPPAIMOHAIBHOE
YUCJIO, KOPEHb CTEMEHU 1N, JCHCTBUTEIHHOE YMCIIO, MHOXXECTBO JCHCTBUTEIBHBIX YHCE,
reoMeTpUUecKas HWHTEPHpETalusl HATYpPaJIbHBIX, LEIbIX, PAIMOHAIBHBIX, JE€HCTBUTEIIBHBIX
YHCEJT,;

® T[OHMMaTh W OOBICHATH pA3HHUILY MEXIYy TMO3UIMOHHON W HEMO3UIIMOHHON
CHUCTEMaMH 3aITMCH YHCEIT;

®  TIEPEBOJUTH YKCIIA U3 OJTHOM CUCTEMBI 3aMKUCH (CUCTEMBI CUMCIIEHUS) B APYTYIO;

® JI0Ka3bIBaTh U MCIOJB30BATh MpPU3HAKU JEeIUMOCTH Ha 2, 4, 8, 5, 3, 6, 9, 10, 11
CYMMBI U TIPOU3BEICHUSI YNCET TIPH BBHITIOJTHEHUH BBIUUCICHUN U PEIICHUH 33/1a4;

®  BBINOJHATH OKPYIJICHHUE PAIMOHAIBHBIX W HWPPAlMOHATIBHBIX YHCEN C 3aJlaHHOU
TOYHOCTHIO;

®  CpaBHUBATH JCHCTBUTEIBHBIC YHUCIIA PA3HBIMH CIIOCO0aMU;

®  VYIOPSAOYMBATH YMCIIA, 3aNTMCAHHBIE B BUJE OOBIKHOBEHHOW W JECATHYHOW ApoOH,
YHCIIa, 3aITMCaHHbIE C UCIIOJIH30BAaHNEM apru(PMETHUECKOTO KBaIpaTHOTO KOPHS, KOPHEH CTENEeHN
OoubIe 2;

e gaxomuth HOJl m HOK wuyucen pa3HeiMM cmoco0aMud W HUCIOJIB30BaTh WX MPHU
penieHuu 3a1ay;

® BLINIOJIHATH  BBIYHCIEHUS U  MpeoOpa3oBaHUsl  BbIpAXKEHUH,  COJEp)KaIINX
JNEHCTBUTEIBbHBIE YHCIIA, B TOM YHCIIE KOPHU HAaTYpaJbHBIX CTEIECHEH.
B noBceaHeBHOI KU3HM U NIPH M3YYEHHUH JAPYTUX NIPEeAMETOB:

®  BBLINOJIHATE U OOBACHATH pe3yJNbTaThl CPAaBHEHUS PE3yAbTAaTOB BBIUMCICHUN INPU
pELICHUH MPAaKTUYECKUX 3a7ad, B TOM 4Hclie TPUOIMKEHHBIX BBIYMCIECHUHN, UCIIONb3Yysl pa3HbIe
CHocoObI CPaBHEHU;

®  3alMCHIBATh, CPABHUBATH, OKPYIJIATH YHUCJIOBBIE JAHHBIE pEAJIbHBIX BEIUYHH C
HCIIOJIb30BAHUEM PA3HBIX CUCTEM U3MEPEHUS;

®  COCTaBJISITh M OLICHWBATH PAa3HBIMHU CIIOCOOAMH YHCIOBBIC BHIPAXKEHUS MIPH PEILICHUU
MPAKTUYECKUX 3a7a4 U 3a]a4 U3 IPYTUX y4eOHBIX MIPEIMETOB.
ToxnecTBeHHbIE Pe0OPaA30BAHUSA

e (CB000JHO ONEPUPOBATH MOHATUSMU CTETICHU C IIETBIM U APOOHBIM MMOKA3aTeNeM;

®  BBINOJIHATH JIOKA3aTEIbCTBO CBOMCTB CTEMEHH C LEIBIMA M JPOOHBIMU
MOKa3aTesIMU;

® ONepUpoBaTh NOHATUSAMHU «OJHOWIEH», «MHOTOWIEH», «MHOTOWIEH C OJHOMI
MEPEeMEHHON», «MHOTOWIEH C HECKOJbKUMH TMEepEeMEHHBIMUY», KO3(D(PUIIMEHTH MHOTOYJICHA,
«CTaHJIapTHAas 3alMCh MHOTOWIEHA», CTENIEHb OJIHOWIEHA U MHOTOUJICHA;

e CBOOOJTHO BIAJETh MpUEMaMU MPeoOpa3oBaHUS LEIBIX U JIPOOHO-PAMOHAIBHBIX
BBIPAXKEHUM;

®  BBINOJIHATH PAa3J0KEHHE MHOTOWICHOB HAa MHOXHUTENHU Pa3HBIMH CIIOCO0aMH, C
HCIO0JIb30BaHNEM KOMOHMHAIIUN Pa3UYHBIX TPUEMOB;

® WCIOJB30BaTh Teopemy Buera u TeopeMy, oOpaTHyro Teopeme Bueta, ams moucka
KOpHEW KBaJpaTHOIO TpeXwieHa W JUIS pelIeHMs 3ajad, B TOM YHMCJe 3aJad C apameTrpamu Ha
OCHOBE KBaJIpaTHOTO TPEXUJICHA;

®  BBINOJIHATH JIEJICHUE MHOTOWIEHA HA MHOTOWIEH C OCTaTKOM;

®  JI0Ka3bIBaTh CBOMCTBA KBAJPATHBIX KOPHEN U KOPHEH CTEINEHU n;
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®  BBINOJHATH NMPeoOpa30BaHMs BBIPAKEHHI, COACPKAIIUX KBAPAaTHbIE KOPHU, KOPHH
CTEIICHHU 7;

e CcBOOOJHO ONEPUPOBATH MOHATHAMU «TOXIECTBO», «TOXKIECTBO HA MHOKECTBEY,
«TOJIECTBEHHOE Ipe00pa3oBaHUeEy;

®  BBINOJHATH pasinyHbIC peoOpazoBaHus BBIPAKCHU, CoZIepKaLIUX

MOl[yJII/I.(JF)‘ = x*

B noBcegHeBHOM KU3HM U NPH U3YyYEeHUH APYTUX MPeIMeTOB:

®  BBLIIOJIHATH [IPe0Opa3oBaHus U JCHCTBUS ¢ OYKBEHHBIMHU BBIPAXKEHHUSIMH, YHCIIOBBIE
KOA(QPHUIIMEHTH KOTOPBIX 3aIIMCAHBI B CTAHJAPTHOM BHJIE;

®  BBINOJIHATH MPEOOpPa3OBaHUs pALMOHAIbHBIX BBIPAKEHUNW IIPU PpELICHUH 3a/1ad
JIPYrux y4eOHbIX IPEIMETOB;

®  BBINOJIHATH HPOBEPKY MpPaBAONOAOOMS (PU3NYECKMX M XUMHUYECKUX (OpPMYNI Ha
OCHOBE CPaBHEHMSI pa3MEpPHOCTEN U BaJIECHTHOCTEH.
YpaBHeHusI U HePaBEHCTBA

e (CBo0OOJHO ONEpUPOBATH MOHATHSAMHU: ypaBHEHUE, HEPABEHCTBO, PABHOCHIIbHbBIE
YpaBHEHHS M HEPAaBEHCTBA, YPAaBHEHME, SBIISIONIEECS CIEACTBHEM JApPYroro YpaBHEHUS,
ypaBHEHUS, paBHOCUJIbHbIE HA MHOXECTBE, PaBHOCHUJIbHBIE TPE0Opa30BaHNUsl ypaBHEHU;

e pemath pa3Hble BUABl YpAaBHEHUH W HEPABEHCTB M HMX CHUCTEM, B TOM YHCIIE
HEKOTOphle ypaBHEHUs 3 U 4 creneHel, IpoOHO-palioHaIbHbIe U UPPALIMOHAJIBHEIE;

e 3HaTh TeopeMmy Buera [ ypaBHEHHMII CTENIEHH BBIILIE BTOPOW;

® [IOHMMAaTh CMBICJI TEOPEM O PABHOCHJIBHBIX M HEPAaBHOCHIIBHBIX MPEOOpa3oBaHUIX
YpaBHEHUU U yMETh UX JOKa3bIBaTh;

e  BIAJETh Pa3HBIMU METOJAMH PELICHUS YpaBHEHUH, HEPABEHCTB U UX CUCTEM, YMETh
BBIOMPATh METOT PEIICHHS 1 000CHOBBIBAThH CBOW BBHIOOD;

®  JCNOJB30BaTh METOJ MHTEPBAIOB AJIS PEIICHUs HEPAaBEHCTB, B TOM YHCIE JIPOOHO-
palMOHANIBHBIX U BKIIIOYAIOUINX B ce0s1 MPPALMOHAIBHBIE BEIPAXKEHHUS;

e pemath anredpanyeckue ypaBHEHHs M HEPABEHCTBA M MX CUCTEMBI C IapaMeTpaMu
anreOpanveckuM U rpa@uIecKuM METO aMHU;

®  BJAJCTh pa3HbIMU METOJIaMH JI0KA3aTeIbCTBA HEPABEHCTB;

®  peulaTh ypaBHEHUS B LEIIbIX YUCIIAX;

e y300paXkaTb MHOKECTBA Ha IJIOCKOCTH, 33/1aBa€Mble YPABHEHUSMHU, HEPABEHCTBAMU
U X CUCTEMaMH.
B noBceqHeBHON KM3HM M NIPU U3YyYE€HHUH JPYIUX NPeAMETOB:

®  COCTaBJIATh M PELIaTh YpPaBHEHMs, HEPABEHCTBA, UX CUCTEMbI IIPU PELICHUU 3ajay
APYruX y4eOHBIX PEIMETOB;

®  BBINOJHATH OLEHKY MPaBAONoOA00us pPE3ylbTaTOB, MOJY4YaeMbIX IPH pEIIEHUH
pa3NUYHbIX ypaBHEHUH, HEPaBEHCTB M MX CUCTEM IPHU pPELICHUH 3a7ad JPYTUX Y4eOHbIX
IIPEIMETOB;

® COCTaBJIATh M pellaTh ypaBHEHUS M HEPAaBEHCTBA C MapaMeTpaMy IpU peIIeHUU
3aja4 ApYrux y4eOHbIX IPEIMETOB;

®  COCTaBJIATh ypaBHEHHE, HEPAaBEHCTBO MJM HUX CHUCTEMY, ONHCHIBAIOIIUE PEaIbHYIO
CUTYaLMIO WIH NIPUKIIAJHYIO 337a4y, UHTEPIPETUPOBATE NOJYyYEHHBIE PE3YIbTATHI.
DyHKUUH

e (CB0060aHO OMEPUPOBATH MOHATHAMMU: 3aBUCUMOCTb, (PYHKIIMOHATIbHAsL 3aBUCUMOCTb,
3aBUCHMAas M HE3aBUCHMas MepeMeHHble, (PyHKIMs, cnocoObl 3aJaHus (YHKIUH, apryMEHT U
3HaYeHue (YHKUUHU, 00JIaCTh ONpEeSIeHHs] U MHOKECTBO 3HAa4eHUsl (QYHKUUHU, HYIU (QYHKIHH,
MIPOMEXYTKA 3HAKOIMOCTOSIHCTBA, MOHOTOHHOCTh ()YHKIMH, HauOoJiblllee U HauMEHbIIIEe
3HA4YEHHUs, YETHOCTH/HEYETHOCTh (DYHKLMHU, NEPUOAUYHOCTh (GYHKIUH, Tpaduk ¢(yHKIUH,
BEpTUKAJIbHAsI, TOPU30HTANIbHAS, HAKJIOHHAsI aCUMIITOTHI; Tpa(uK 3aBUCUMOCTH, HE SBIISIOLICHCS
dynxumet,
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e crpouth rpaduku (YHKUMH: JUHEHHOW, KBAJAPATUYHOH, JAPOOHO-TMHEHHOMH,
CTETICHHOH IIPH PA3HbIX 3HAYEHHUAX TIOKA3ATENS CTENCHH, y = x|}

®  WCMOJB30BaTh MNpeoOpa3oBanus rpapuka (QYHKIMU y — f(x) IS [OCTPOCHHUS
rpapuKoB QyHKUUA y = gf (kx+b)+c

®  aHANM3UPOBATH CBOICTBA (GYHKIMI U BUJ rpaduka B 3aBUCIMOCTH OT IapaMETPOB;

e CBOOOJHO OMEPHPOBATH  TOHATHSIMHU:  MOCJIEJOBATENBHOCTh, OrpaHHYCHHAS
MOCIIEIOBATEILHOCTh, MOHOTOHHO BoO3pacTaromias (yObIBAIOIIAs) MMOCIEA0BATEILHOCTD, MPEIeI
MOCIIEIOBATEIbHOCTH,  apU(METHYecKas  NPOTPEccHsi,  TIeOMETPHYEcKass  MPOrpeccHs,
XapaKTEepUCTUUYECKOE CBOWCTBO apu(PMeTHIECKOM (T€OMETPUUYECKON) IPOTPECCHUH;

® WCNOJNB30BAaTh METOJl MAaTEeMaTH4YeCKOW WMHIOYKIUH [UIi BBIBOJa  (opmy,
JI0Ka3aTeIbCTBA PABEHCTB M HEPABEHCTB, PEUICHUS 3a7a4 Ha JEITMMOCTb;

®  HCCIeoBaTh MOCIEIOBATEIBHOCTH, 33JaHHBIE PEKYPPEHTHO;

e pemarh KOMOWHHMPOBAHHBIC 33/Ja4d Ha apU(QMETHYECKYI0 W TE€OMETPHUYECKYIO
MIPOTPECCHH.

B noBceqHeBHO# )KM3HU M NTPU U3YyYEeHHUH IPYTUX NMPeAMETOB:

®  KOHCTPYHPOBATh M HUCCIENOBATh (DYHKIINU, COOTBETCTBYIOIINE PEATHHBIM ITPOIIECCaM
W SIBJICHUSIM, WHTEPIPETUPOBATh IMOJYYCHHBIC PE3YyIbTAaThl B COOTBETCTBUU CO CIEIU(PHKON
MCCIIETyeMOTO TIPOIIecca UITH SBIICHHUS;

®  WCMOJB30BaTh rpadUKy 3aBUCHUMOCTEH ISl MCCICIOBAHHUS PEATBbHBIX MPOIECCOB U
SIBJICHHUIA,

® KOHCTPYHpOBATh M HCCIENOBAaTh (DYHKIWMW TPH PENICHWH 3a1ad JPYruX Y4eOHBIX
MPEIMETOB, HHTEPIPETUPOBATH MOJNYYCHHBIE PE3yIbTaThl B COOTBETCTBUH CO CIICIU(PHKON
y4eOHOTO MmpeaMera.

CraTncTUKa U TeOpHsi BEPOATHOCTEM

e (CB000JHO ONEPUPOBATH MOHATUSAMU: CTOJIOUATHIE U KPYTOBbIE AUATPAMMBbI, TAOIHIIBI
JTaHHBIX, CpeHee apumMeThuuecKoe, Meruana, HauOobliee U HauMeHblIee 3HaueHUsl BBIOOPKH,
pa3Max BBIOOPKH, AUCTIEPCHS U CTaHIAPTHOE OTKJIOHEHHE, CIy4aiiHas H3MEHUNBOCTb;

e  BBIOMpaTh Haubosiee yA0OHBIN crtoco0 mpeacTaBiaeHus HHPOpMaIuy, aJcKBaTHBIN e¢
CBOMCTBaAM M IICJIAM aHAJIN3a;

®  BBIYHCIATH YHCIIOBBIE XaPAKTEPUCTUKU BHIOOPKU;

e  CcBOOOJHO ONEPUPOBATh MOHATUSIMHU: (haKTOpUal YKUCIa, IEPECTAHOBKU, COUCTAHUS U
pasMenieHus, TpeyroiabHuk [lackans;

e CBOOOJHO OMNEpPUPOBATh TMOHATUSAMU: CIYYalHBIM OMNBIT, CIIy4alHBIA BBIOOD,
UCIBITAHHUE, DJIIEMEHTapHOE CcllydallHOe COOBITHE (MCXOJ), KJIAaCCHYECKOe OIpelieieHne
BEPOSITHOCTH CIIy4allHOTO COOBITHS, OMNEpaluMd HaJ CIy4alHbBIMH COOBITHSIMH, OCHOBHBIE
KOMOHUHATOpHBIE (GOPMYJIBL;

e CBOOOJHO OMNEpPUPOBATh TMOHATUSMU: CIYYalHBIA OMBIT, CIy4ailHBII BBIOOD,
UCIBITAHUE, OJIIEMEHTapHOE CcllydaliHOe COOBITHE (MCXOJ), KJIACCHYECKOE OIpelieieHre
BEPOSITHOCTH CIIy4aHOTO COOBITHS, OINEpalud HaJ CIy4alHbBIMH COOBITHSIMH, OCHOBHbBIC
KOMOHUHATOpHBIE GOPMYIIBL;

® 3HAThb NpPUMEpHl CIy4YallHBIX BEJIMYMH, M BBIUUCIATH HUX CTAaTUCTUYECKHE
XapaKTEePUCTHUKH;

®  HCNOJB30BaTh POPMYIIbl KOMOMHATOPHKY MPH PEIICHMH KOMOMHATOPHBIX 337134,

e pemlaTth 3a/a4d HAa BBIYMCICHHE BEPOSITHOCTH B TOM 4YHCJE C HCIOJIb30BAaHUEM
bopmy.

B noBceqHeBHO¥ KM3HHM M NIPU U3YYEeHHUH IPYIUX NPeAMEeTOB:

® NpeACTaBIATh HMH(POPMALMIO O peaJbHBIX MPOLECCaX U SBIEHUSAX CIIOCOOOM,

aJIeKBaTHBIM €€ CBOMCTBAM M LI€JIM UCCIIEI0BAHMS;
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®  aHANM3UpPOBAaTh M CpPaBHUBATh CTATUCTUYECKUE XaAPAKTEPUCTHKH BBIOOPOK,
IIOJIyUEHHBIX B IIPOLIECCE PELIEHUS NPUKIATHOW 3a1auM, W3Y4YEHHUsS pEaJbHOIO SBJICHUS,
peleHus 3a/1a41 U3 APYTUX YIeOHBIX IPEIMETOB;

®  OIICHUBATh BEPOSATHOCTH PEATbHBIX COOBITUIN U SABICHUN B PA3ITUYHBIX CUTYAIHIX.
TekcToBbIe 321a4H

e Pemath npocThie U CIOXKHBIE 33Jaud, a TaKXKe 3aJaud MOBBILIEHHOW TPYIHOCTU U
BBIJCIIATh UX MaTEMaTHUECKYIO0 OCHOBY;

®  pacrno3HaBaTh pa3HbIC BUJbI U TUIIBI 33/1a4;

®  HCIIOJIb30BaTh pa3Hbl€ KPAaTKHUE 3alMCH KaK MOJIEIN TEKCTOB CJIOKHBIX 33aJa4 U 3a/1a4
MOBBIIIEHHONW CJIOKHOCTH JUIsl TOCTPOEHMSI MOUCKOBOM CXEMbl M pELICHHUS 3a/ay, BbIOMpATh
ONTUMAJIBHYIO /Ul pacCMAaTPUBAEMOIl B 33/1a4€ CUTyallud MOJEIb TEKCTa 3a4a4u;

e pa3nauyaTh MOJENIb TEKCTa U MOJENb PElIeHUs 3aJauyd, KOHCTPYUPOBaTh K OJHOMU
MOJIENU PELIeHMsI CJIOKHBIX 3ajad pa3Hble MOJIETHN TEKCTa 3a/1auH;

e 3HATh U NPUMEHATH TPHU CIOCO0a MOKCKA pelIeHus 3a1a4 (0T TpeOOBaHUsI K YCIOBHIO
U OT yCJIOBUS K TpeOOBaHHI0, KOMOMHUPOBAHHBIN);

®  MOJEIMPOBAThH PACCYKIEHUS MPU MOUCKE PEIICHH 3a/1a4 C MOMOUIBIO I'pad)-CXeMBbI;

®  BBIJEIATH ATAIbl PEUICHUS 33/1a4 U COJIep KaHNUE KaXA0ro ITara;

e yMeTh BBIOMpaTh ONTUMAJbHBIA METOJ pEIIeHUs 3aJadd M OCO3HaBaTh BBIOOP
METO/1a, paccMaTpuBaTh pa3IUYHbIE METOJbl, HAXOJIUTh pa3HblEe pELIEHUS 3aJadyd, €cliu
BO3MOXHO;

®  aHAJIM3UPOBATH 3aTPYAHEHHUS MIPH PEUICHUH 33/a4;

e  BBINOJIHATH pa3jMyHble MpeoOpa3zoBaHUs MPEIIOKEHHOW 3a7ayd, KOHCTPYHPOBATh
HOBBIE 33J1a4M U3 ITaHHOW, B TOM 4Hclie OOpaTHBIE;

® UHTEPNPETHPOBATh  BHIUYMCIUTENIBHBIE pPE3YyJIbTaThl B  3ajJade, HCCIEN0BaTh
MIOJIy4EHHOE pEIlIEHUE 3aauu;

® U3MEHATh YCIOBUE 3aJad (KOJIMYECTBEHHBbIE WM KAaueCTBEHHbIE JAHHBIE),
HCCIIeI0BAaTh U3MEHEHHOE Pe00pa30BaHHOE;

®  AHATU3UPOBATh BCEBO3MOKHBIE CUTYallUU B3aUMHOI'O PACIOIOKEHUs ABYX OOBEKTOB
U U3MEHEHHUE UX XapaKTEpUCTHK IPH COBMECTHOM [BHKEHUHU (CKOPOCThb, BPEMsl, paccTOSIHUE)
IIPU pEIICHUH 3a/lad Ha JIBUKEHHE JIBYX OOBEKTOB KakK B OJHOM, TaK U B IPOTHBOIIOJIOKHBIX
HaIpaBJICHUAX, KOHCTPYUPOBAaTh HOBbIE CUTyallUd HAa OCHOBE M3MEHEHMsl YCIOBMH 3aJauu Ipu
JBYKEHUM I10 PEKE;

®  JccleloBaTh BCEBO3MOXKHbBIE CUTYallUM IPU PELICHUH 3a/1a4 Ha JBM)KEHHUE IO peKe,
paccMaTpUBaTh pa3Hble CUCTEMBI OTCUETA;

e peulath pa3sHOOOpPA3HbIE 3a/la4u «HA YaCTHY;

e peuath 1 00OCHOBBIBATH CBOE PELICHUE 3aJau (BBIICIATh MATEMAaTHUECKYIO OCHOBY)
Ha HAaX0X/IEHUE YaCTU YMCIIa U YUCIIA 110 ero YacTH Ha OCHOBE KOHKPETHOTO CMbICHIA ApoOu;

e  OOBSCHATH MJEHTUYHOCTDH 3a/1a4 PA3HBIX THUIIOB, CBA3BIBAIOIIMX TPU BEIUYMHBI (Ha
pa0oTy, Ha MOKYNKH, Ha JBU)KEHUE), BBLACIATH 3TH BEIMYMHBI U OTHOLICHHS MEXAY HHUMH,
IIPUMEHSATh UX MIPH PELICHUHU 3a]1a4, KOHCTPYUPOBAaTh COOCTBEHHBIE 3a/1a4 YKa3aHHbIX TUIIOB;

®  BJAJETh OCHOBHBIMH METOJIaMH pEILLeHHs 3a/lad Ha CMECH, CIUIaBbl, KOHIIEHTPALUH,
UCIOJb30BaTh UX B HOBBIX CUTYAIUSIX 110 OTHOLLIEHHIO K U3YYEHHBIM B Ipoliecce 00yueHus;

e  pelaTh 3a/1a4M Ha MPOLEHTHI, B TOM YHUCIIE, CJIO0XKHbIE MPOLEHTHI ¢ 000CHOBAHUEM,
UCIOJIb3Ys Pa3HbIE CIIOCOOBI;

e  peulaTh JOTHYECKUE 337aYll Pa3HBIMH CIIOCOOAMHU, B TOM YHUCIIE, C ABYMs OJIOKaMH U
C TpeMst OJI0KaMH JIJaHHBIX C TOMOIIbIO TaOJIHII;

e pemath 337a4d O KOMOWHATOpPUKE M TEOPUHM BEPOSTHOCTEH Ha OCHOBE
UCIOJIb30BAHUS U3YYEHHBIX METO/I0B U 000CHOBBIBATh PEILICHHE;

®  pelaTh HECJIOXKHBIE 33a4l 110 MAaTEMATHUYECKON CTaTUCTUKE;

29



e OBJIAJECTh OCHOBHBIMH METOJAMH PEUICHHS CIOKETHBIX 3a/a4: apuPMETHUYCCKHIA,
anredpanveckuii, Iepedop BapuaHTOB, TEOMETPUIECCKHM, TPAQUICCKHN, TIPUMEHSITh UX B HOBBIX
110 CPABHEHUIO C U3YYCHHBIMHU CUTYaIUSX.

B noBceaHeBHOI :KU3HM U TPH M3YyYEHUU JIPYTUX IPEeIMETOB:

®  KOHCTPYUPOBaTh HOBBIC [UIS JIaHHOM 3aJlayd 3aJauyHble CHUTYyalldd C YYETOM
peaNbHBIX XapaKTEPUCTHK, B YACTHOCTH, MPHU PEUICHWHU 3a7ady HA KOHILEHTPAIUU, YYUTHIBATH
IJIOTHOCTh BEIIECTBA; pelIaTh U KOHCTPYMPOBAThH 3aJaud Ha OCHOBE PACCMOTPEHHS PeabHBIX
CUTYaIlMi, B KOTOPBIX HE TPEOYETCS TOUHBIN BHIYUCINUTEIBHBIN pe3ybTaT;

e  pemaTh 33/1a4M Ha JABMKEHHUE TI0 PEKe, pacCMaTpUBas pa3Hble CUCTEMBI OTCUETA;

® KOHCTPYMPOBaTh  3aJauyHble  CUTYyalluH, NpUOIMIKEHHbIE K peabHOU
JIEACTBUTEIBHOCTH.

I'eomeTpuueckue purypni

e (CB00OOJHO oOMEpPUPOBATh TEOMETPUUYECKUMH TIOHATHSAMHU TPU PEIICHUH 3a1ad |
MIPOBEJACHUN MAaTEMAaTUUYECKUX PACCYKACHHIA;

®  CaMOCTOATENIBbHO (POPMYTUPOBATH OMPENETICHUS T€OMETPUIECKUX (QUTYP, BBIIBUTATH
TUTIOTE3bl O HOBBIX CBOMCTBaX M MPHU3HAKAX T€OMETPUYECKUX (GUTYp U OOOCHOBBIBATH WIIU
ompoBepraTh WX, 0000IIaTh WJIM KOHKPETHU3UPOBATH PE3ylbTaThl Ha HOBBIE KIACCHI (QUTYP,
MIPOBOJIUTH B HECJIOKHBIX CITyJasX KIacCuPUKaNio (GUTYp TIO PA3TUIHBIM OCHOBAHUSIM;

®  CCIIEOBATh YEepTEKHU, BKJIFOYAst KOMOHMHAINH duryp, W3BJIEKATH,
WHTEPIPETUPOBATH U MPEOoOPa30BHIBATH HHPOPMAIIHIO, TIPEICTABIICHHYIO HA YePTEkKax;

e pemaTh 33/1a4d TEOMETPUUECKOTO COJIEP)KaHMs, B TOM YHCIIEe B CHUTYaIUAX, KOTJa
QITOPUTM PEIIEHUsI HE CIIEAyeT SBHO W3 YCJIOBHS, BBIMOJIHATH HEOOXOJUMBIC UISI PEIICHUS
3a/1a4yu JIOTIOJTHUTENIbHBIE TOCTPOCHMSI, HMCCIIEIOBATh BO3MOXHOCTh TPUMEHEHHUS TEOpeM U
dhopmyn s pereHus 3a1ay;

e  (opmynupoBaTh U IOKa3bIBaTh FTEOMETPUUECKHUE YTBEPKICHHUS.

B noBceaHeBHOI KU3HM U NIPU M3YYEHHUH JAPYTUX IPeAMETOB:

® COCTaBJISITh C MCIOJIb30BAHMEM CBOWCTB I'€OMETPUUYECKUX (PUTYp MaTeMaTH4YecKhe
MOJIENM JJI1 pelIeHus 3a7ad IMPAKTHYECKOrO0 XapakTepa M 3aJad M3 CMEKHBIX JUCLMIUIMH,
HCCIEA0BaTh MOJYYEHHbBIE MOJEIIN U HHTEPIPETUPOBATH PE3YIIbTAT.

OTHoOMmIEeHUS

e Brazners NOHATHEM OTHOLIEHHS KaK METalPEeIMETHBIM;

e  CcBOOOJHO ONEPUPOBATH MOHATHIMU: PABEHCTBO (GUTYp, paBHbIE (GUTYPHI, PABEHCTBO
TPEYrOJbHUKOB, MapajUIeIbHOCTh NPSIMBIX, MEPHEHAUKYISIPHOCTh MPSIMBIX, YIJIbl MEXIY
NpSMBIMU, TEPIECHIUKYISAP, HAKIOHHAs, NpOeKIus, mnogodue ¢uryp, mnoaoOHbIe (UTYPHI,
MOJ00HbBIE TPEYTOJIbHUKH;

®  WCIIOJIb30BaTh CBOMCTBA MOJOOMS M paBeHCTBA (GUTYp IIPU PEIICHUH 3a]ay.

B noBceHeBHOI KU3HM U NIPU M3YYEHUH APYTUX NPeIMETOB:

®  JCIOJIb30BaTh OTHOLIEHHUS [UIsi TOCTPOEHUS W UCCIEIOBAHUS MaTEMaTUYECKHUX
MOJIeNIe 00BEKTOB PeAIbHON KHU3HH.

HN3mepeHus u BbIYMCICHUS

e (CB00OJHO OmMEpUPOBATh MOHATHAMH JUIMHA, IUIOMAAb, 00BEM, BEIMYMHA yIia Kak
BEJINYMHAMHU, HCHOJIb30BaTh PAaBHOBEIMKOCTh U PAaBHOCOCTABIEHHOCTh MPU PEUICHUH 3334 Ha
BBIYHCIICHUE, CAMOCTOSATEIBHO TIOTYYaTh U UCIOJIb30BaTh (DOPMYIIBI TSl BRIYMCICHUN TUTOIIA e
u 00beMOB (uryp, cBOOOJHO OMEPUPOBATH IIUPOKUM HAOOPOM (GOpMya Ha BBHIYHCICHUE MPHU
pEIIeHUN CTIOXKHBIX 33a7a4, B TOM YMCIIE U 337a4 Ha BBIYHCIICHHE B KOMOWHAIUSAX OKPY>KHOCTH U
TPEYroabHUKA, OKPYKHOCTHU U YETHIPEXYTOJIbHUKA, a TAKXKE C IPUMEHEHHEM TPUTOHOMETPUH;

®  CaMOCTOATEIHHO (POPMYTUPOBATH TUTOTE3HI U MPOBEPATH UX JOCTOBEPHOCTD.

B noBcegHeBHOI KU3HM U TP M3YYEHHUH JAPYTUX IPeAMETOB:

e CBOOOTHO omepupoBaTh (GopMyIamMH MPHU PEIICHUH 3a7ad B APYTUX yUeOHBIX
MpeaMeTax U MpH MPOBeIeHUU HEOOXOAMMBIX BEIYHCICHUN B pealbHON KU3HU.
I'eomeTpnuyeckue nocTpoeHus
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e OnepupoBaTh NOHITHEM HabOpa 3JIEMEHTOB, OINPEIEISIOIIMNX T'€OMETPUUYECKYIO
burypy,

e  BiaAeTh HAOOPOM METOJIOB MMOCTPOCHUI UPKYIIEM U JIMHEHKOH;

® I[IPOBOJUTH AHAIMU3 U PEAIN30BBIBATH 3TAIIbl PELICHU 3a4a4 Ha IIOCTPOEHUE.
B noBceaHEeBHOM KU3HHU U IIPU M3YYEHHUH APYTUX NIPeIMETOB:

®  BBINOJHATH IOCTPOCHUS HA MECTHOCTH;

®  OLEHMBATh pa3MEphl peaIbHbIX O0BEKTOB OKPYXKAIOILIET0 MUPA.
IIpeoOpazoBanus

e OmnepupoBaTh JIBWKCHHSIMH M TPEOOPA3OBAHUAMU KAaK METalpeIMETHBIMH
MOHATHUSIMU;

®  ONEpHPOBATH MOHATHUEM JIBHKEHHUS W MpeoOpa3oBaHUs MOA00Hs st 000CHOBAaHUH,
CBOOOJHO BJaJIeTh IMPHUEMaMU MOCTPOEHUsl (UTYp C MOMOIUIBIO JBMKEHUH M MpeoOpa3oBaHUs
mo100usl, a TaKkKe KOMOMHAIUSAMU JIBKEHUH, BIKEHHUH U TpeoOpa3oBaHMii;

® UCIIOJNIB30BAaTh CBOMCTBA JBWKEHMH U  MmpeoOpa3oBaHMi Uil IPOBEICHUS
000CHOBAHMS U 1I0KA3aTEIbCTBA YTBEPKIACHUI B TEOMETPUH U IPYIUX Y4EOHBIX MPEIMETaX;

®  [10JIb30BaThCsl CBOMCTBAMU JBUKEHUH U TpeoOpa3oBaHUi IPU peIIeHUH 3ajau.
B noBceaHEeBHOI KU3HM U NIPH U3YYEHHHU APYTHX NPEIMETOB:

® [PUMEHSTh CBOMCTBA JBMXEHUI W NPUMEHATh MMOA0OHME M TMOCTPOCHUH H
BBIYMCIICHU .
BekTopbl M KOOPAMHATHI HA IJIOCKOCTH

e (CBo0oAHO oOmepupoBaTh TMOHATUSMU BEKTOpP, CyMMa, pa3HOCTb BEKTOPOB,
MIPOU3BEJICHHE BEKTOpa HA YHUCIO, CKASIPHOE IIPOU3BEICHHE BEKTOPOB, KOOPAMHATBHI HA
IIJIOCKOCTH, KOOPAMHATHI BEKTOPA;

®  BJIAJCTHh BEKTOPHBIM U KOOPAMHATHBIM METOJOM Ha IUIOCKOCTH JJIsl PELICHMs 3a1ad
Ha BBIYHCJICHUE U JOKA3aTEIbCTBA;

®  BBIIOJIHATH C IOMOIIBIO BEKTOPOB M KOOPAMHAT OKA3aTEIbCTBO HM3BECTHBIX €MY
reoMeTpu4ecKux (pakToB (CBOMCTBA CPEAHUX JIMHUI, TEOPEM O 3aMedaTeIbHbIX TOUKAX U T.I1.) U
I10JTy4aTh HOBBIE CBOMCTBA N3BECTHBIX (DUTYD;

®  JCNOJB30BaTh YpaBHEHUS (UTYp Ul PEIIECHUS 33734 U CAMOCTOSATEIIBHO COCTABIIATh
YpaBHEHHUS OTIEJIBHBIX MJIOCKUX (QUryp.
B noBcegHeBHOM KU3HM U NIPH U3YYECHUH APYTHX NPEAMETOB:

®  JCNOJB30BaTh MOHATUSA BEKTOPOB M KOOPAMHAT AJS pelleHHs 3ajad 1o (usuke,
reorpauu U ApYruM y4eOHBIM ITpEeIMETaM.
HcTropust MaTeMaTHKH

e [loHumaTh MaTEMAaTHKy KaK CTPOTO OPraHW30BaHHYIO CUCTEMY HAay4YHBIX 3HAHWM, B
YAaCTHOCTU BIIAJETh NPEICTABICHUAMU 00 aKCHMOMATUYECKOM IIOCTPOEHUU TIE€OMETPUU U
IIEPBUYHBIMU NIPEACTABICHUSAMU O HEEBKIINJOBBIX FEOMETPUSIX;

e paccMaTpuBaTh MaTEeMaTHUKy B KOHTEKCT€ MCTOPMM pa3BUTUSA LUBUIU3ALUU U
UCTOPUU Pa3BUTHS HAyKH, IOHUMATh POJIb MaTEMATUKU B pa3BUTUH Poccuu.
MeTtoabsl MaTeMaTHKH

e Bragers 3HaHMAMHM O PAa3JIMYHBIX MeETOJaX OOOCHOBAHHS M  OIPOBEPIKEHMS
MaTEMaTHYECKUX YTBEPXKIECHUN U CAMOCTOATEIbHO IPUMEHSTH UX;

e BIAJCTh HABBIKAMM aHAJIM3a YCJIOBMS 3aJaud M OINPEACICHUS NOAXOIAMIMX IS
peleHus 3a/1a4 U3y4eHHbBIX METOJIOB WM MX KOMOMHALINIA;

®  XapakTepu3oBaTb IPOM3BEACHHUS  HCKYyCCTBA C  Y4E€TOM  MaTeMaTHYECKUX
3aKOHOMEPHOCTEH B  IPUPOLE, MCIOJB30BaTh MAaTEMAaTHYECKUE  3aKOHOMEPHOCTH B
CaMOCTOSTEIIBHOM TBOPYECTBE.

5. Coaep:xanune yueoHoro npeamera (870 yacon)
APUDOMETHUKA (250)
HarypajbHble yncia
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Harypanbubiit psan. [ecatnynas cuctema cuucieHus. ApudmeTrndeckue AeUCTBUS C
HaTypalbHBIMH yuciaMu. CBOICTBa apu(PMETHIECKUX ACHCTBUIA.

[TonsaTue o creneHu ¢ HaTypaJbHBIM NOKa3areneM. KBaapar u ky0 uucna.

Hucnosele BbIpaXXKEHUS, 3HAYCHUE YMCIOBOTO BBbIpAKECHMs. [IOpsANOK AEUCTBUI B YUCIIOBBIX
BBIPAKCHUSAX, UCTIOIH30BAHUE CKOOOK.

Pemenne TekcToBBIX 3a7a4 apUPMETUYECKUM CIIOCOOOM.

Hemurenn w kparHble. HamOonpmuii oOmMA JeNWTENb, HAWMCEHbBIIEE OO0Inee KpaTHoe.
CaoiictBa nenumoctu. [lpusnaku nenumoctu Ha 2, 3, 5, 9, 10. [IpocThie U cocTaBHBIE YHUCIA.
Pa3noxxeHne HaTypajbHOTO YKCia HAa IPOCThIE MHOXKUTENH. JlelieHne ¢ OCTaTKOM.

JApodu

OO0bikHOBEHHBIE 1poOH. OCHOBHOE CBOWCTBO ApoOu. CpaBHEHNE OOBIKHOBEHHBIX APOOCH.

Apudmernueckue AeHCTBUSA ¢ OOBIKHOBEHHBIMH Ipo0siMu. HaxoxaeHue yacTu OoT LEenoro u
LIEJIOTO IO €T0 YacCTH.

Hecstuunpie apoou. CpaBHeHHE MAECATUYHBIX Apobeil. Apudmernyeckue IeicTBUS ¢
JecSITUUHBIMU po0simu. [IpencraBieHue aecsITUUHON IpoOM B BHJIE OOBIKHOBEHHOW ApoOU U
OOBIKHOBEHHOM B BUJIE JIECATUYHOM.

Otnomenwue. [Iponopuiusi; 0CHOBHOE CBOMCTBO MPOTIOPITHH.

[Ipouentsl. HaxoxJeHHE NPOLEHTOB OT BEIWYMHBI WU BEJIWYUHBI 110 €€ IPOLIEHTaM;
BBIPA)KEHUE OTHOILEHUS B IIPOIEHTAX.

Pemenue TekcTOBBIX 3a71a4 apuPMETHUECKUM CIOCOOOM

PanuoHajabHbIe YHCIa

[TonoxxurenpHble U OTPULIATEIbHBIE YHCTIA, MOTYJIb YHCIIA.

N300paxkeHne uucen TOYKAMHU KOOPAMHATHOM MNpsSMOM; reomerpuyeckas HHTEpHpETaIHs
MOJIYJIS YUCIIA.

MHO0K€eCTBO LENIBIX 4YHCeI. MHOKECTBO palMOHAIBHBIX 4Hcel. CpaBHEHHE pallMOHAIbHBIX
gucen. ApupMeTHIECKUE JTCUCTBUSA C PAallMOHAIBHBIMU 4yuciamMu. CBONCTBA apu(METHUESCKUX
TNIEUCTBUI.

JlelicTBUTEILHBIE UM CJIA

Pacmupenne MHOKECTBa HaTypaJIbHBIX YMCEN 0 MHOJKECTBA LEJBIX, MHOJKECTBA LENIBIX

m
YUCCII 10 MHOXKECTBa pallMOHAJIbHBIX. PanponansHOE YMCIIO KaK OTHOIICHHE ;, rae m - LCJI0C

4HCIIO, 1 - HAaTypaJlbHOE.
CreneHs C LIETbIM [TOKA3aTEIeM.
KBanpatubeiii kopeHb u3 uucia. KopeHb TpeTbeil cTeneHu. 3amuch KOpPHEW C MOMOIIBIO
CTENEeHHU C JPOOHBIM MOKa3aTelIeM.

ToHsTHe 06 MPpPALMOHATEHOM YHCcIe. MppamuoHaNbHOCTh YiCia y2 M HECOM3MEPHMOCT
CTOPOHBI U IMaroHajIM KBajapara. Jlecstuunbie npuONIMKeHHs HppallMOHAIbHBIX YHCEIL.

MHOXXECTBO ~ JCHUCTBUTEIBHBIX  YHUCEN;  INPEACTABICHUE  JEHCTBUTENBHBIX  YHCEI
0EeCKOHEUHBIMHU JAECATHUHBIMU po0simu. CpaBHeHUe necTBUTENbHBIX yncen. [[lepuoanyeckue
U HENepuoJUUYecKHe AecATHUHbIe IpoOu.] B3auMHO 0JHO3HAYHOE COOTBETCTBUE MEXIY I€il-
CTBUTEJIBHBIMM YHUCJIIAMH M TOYKaMH KOOPAUHATHOM MpsMod. YUMCIOBBIE NPOMEXKYTKH:
UHTEPBaJI, OTPE30K, JIyY.

H3mepenus, npudauKeHnsl, OLeHKH. 3aBHCUMOCTH MEKAY BeJMYNHAMHA

[IpubnnxeHHOe 3HAUYEHUE BEJIWYMHBI, OKPYIJIEHHME HATYPalbHBIX YHMCENT M JECATHYHBIX
npo6eit. [Ipukuaka u oLeHKa pe3yabTaToB BRIYUCICHUH.

IIpuMepsl  3aBUCUMOCTEM  MEXIYy  BEIMYMHAMHU: CKOpPOCTb, BPEMs, PACCTOSHHUE;
IIPOU3BOIUTENIBHOCT, BpeMsi, paboTa; IeHa, KOJIWYeCTBO, cTouMocTh M Jp. IlpeacraBinenue
3aBHCUMOCTEH B BUJE (POopMyIL.

Perienne TekcTOBBIX 337jau apU(PMETUYECKUM CIIOCOOOM.

DJIEeMEeHTBI aare0pbl

Hcnonbs3zoBanue OykB i 00O3HAu€HHs] YHCEN, Ul 3allUCH CBOMCTB apHU(PMETUUECKUX
JNEUCTBUM.

bykBenHble BeIpaxkeHHs. YucnoBoe 3HaueHNe OYKBEHHOTO BBIPAKEHHUS.

32



YpaBHeHHE, KOPeHb ypaBHEeHHsI. HaxoXeHHEe HEM3BECTHBIX KOMIIOHEHTOB apU(PMETHIECKUX
JICACTBUU.

JlexkapToBbl KOOpAMHATBI Ha IJockocTd. IlocTpoeHne TOUKM 1O €€  KOoOpJAuHaTaM,
OIIpe/IeNIEHuE KOOPAUHAT TOYKU Ha MNIOCKOCTH

IT'EOMETPHUA (220)

Harasignasi reomerpust

Harnsaneie mpencraBieHus O TeoMeTpudeckux (urypax: mpsmasi, OTpe3OK, JIyd, Yyrod,
JIOMaHasi, MHOTOYTOJIbHUK, OKPYXHOCTb, Kpyr. B3aumHoe pacnonoxeHue ABYX MpPSIMBIX, IBYX
OKPY>KHOCTEH.

MHOTOYTrONbHUK, TMPABWIBHBIA MHOTOYIOJIbHUK. YETBHIPEXYroJbHUK, MPSIMOYTOJbHUK,
KBaJpar. Buzabl  TpeyroapHHMKOB: OCTPOYIOJIBHBIM, IPSAMOYTOJIBHBIM, TYIOYTOJbHBIMH,
paBHOOEIPEHHBIN, pABHOCTOPOHHUIA.

N3obOpaxenne reomerpudeckux (Uryp Ha HEIWHOBAaHHOW OyMare ¢ WCIOJIb30BAHHEM
LUPKYJIs, TUHEHKH, YroJIbHUKA, TpaHcnoptupa. [[loctpoenus Ha kineTyaToit Oymare. |

JlinHa otpeska, jgoMaHoil. [lepumerp MHOroyronbHHKa. EQuHUIBI U3MEpeHMs JUIMHBIL.
N3mepenue anuHbl 0Tpe3Ka, MOCTPOSHHUE OTpe3Ka 3alaHHOM JUIMHBI C IOMOIIbIO IMHEHKH.

Bunbl yrioB: ocTphlii, IpsAMOi, TyloM, pa3BepHYTsIH. ['pagycHas mepa yria. M3mepenne u
MIOCTPOEHHE YIJIOB 3a/IaHHOM IpalyCHON MEpbI C OMOIIBIO TPAaHCIIOPTHPA.

[Tonarre momann (GUrypsl; eMWHUALBI U3MEpEeHUs Tuiomaan. Ilnomans mpsMoyroiabHUKA,
kBajpara. PapHoBenukue ¢urypsl. [PaBHOCOCTaBIEHHBIE (DUTYPHI. |

Pa3pezanue u cocraBineHue reomerpuueckux ¢uryp. I[loctpoenune mapkeroB, OpHAMEHTOB,
Y30POB.

Pemenue 3aa4 Ha Hax0X/I€HWE PABHOBEIUKUX M PAaBHOCOCTABJICHHBIX (DUTYD.

Harnsanaele npenctaBieHust O MPOCTPAHCTBEHHBIX (urypax (kKyo, mapajuienenumnesn, npusma,
nupamuja, map, chepa, KoHyc, TuIuHIp). M300pakenne nmpoctpancTBeHHBIX puryp. [Ipumepsr
ceyeHuil. MHororpanHuku. [IpuMepbsl pa3BepTOK MHOTOTPAHHHUKOB, MWIMHAPA W KOHYycA.
[Co3nmanue Moaeneit mpoCTpaHCTBEHHBIX GUTYp (U3 OymMaru, MpoBOJIOKH, TUTACTHIIMHA U Jp.). ]

[TonsaTue o6bema; enuHUIBI 00beMa. OOBEM MIPSIMOYTOJIBHOTO MapajuIesieuIe1a, Kyoa.

[lonsitue o paBeHctBe ¢uryp. LlenTpanpHas, oceBass U 3€pKalbHAas CHUMMETPHH.
N3ob6paxenne CAMMETPUIHBIX (QUTYD.

AJITEBPA (270)

HN3mepenusi, npudInKeHUsl, OLEHKH

[IpubnmmkeHHoe  3HauY€HUWE  BEJIMYHMHBI, TOYHOCTh NpUOMMKEHUsS. [AOCOIIOTHAS U
OTHOCHUTEIIbHAsl TOTPEIIHOCTH NpulmkeHus.] Pa3mepsl 00bEKTOB OKpyXkKarouiero mupa (ot
AJIEMEHTApHBIX YacTull 10 Becenennoil), AMUTENbHOCTh MPOIIECCOB B OKPYKAIOIIEM MUPE.

[Ipukuaka U olieHKa pe3yabTaToB BhluKcieHUN. CriocoObl 3aUCH 3HAUYECHUHN BEJIMYHH, B
TOM YHCJIE C BbIJETICHUEM MHOXKUTENs - creneHu 10 B 3anmucu yucna

BBenenue B ajredpy

BykBenHble BoipaxeHust (BBIpaXKEHHS C mepeMeHHbIMH ). YucioBoe 3HaueHne OYKBEHHOTO
BbIpakeHus. JlomycTumble 3HAuYeHHUS MepeMeHHbIX. [lojacTaHoBKa BbIpaXEeHHl BMECTO
MIEPEMEHHBIX.

[IpeoOpazoBanre OYKBEHHBIX BBIPAKEHWH HA OCHOBE CBOWMCTB apH(PMETHUYECKUX
neiicTBuil. PaBeHCTBO OYKBEHHBIX BhIpaykeHUH. TOXIECTBO.

MHoro4/ieHsbl

Crenenb Cc HaTypalbHBIM TMOKa3zareieM U ee cBoicTBa. OJHOUWIEHBI U MHOTOYJIEHBI.
Crenenb MHoOrouseHa. CiOKe€HHE, BBIUMTAHHE, YMHOKEHHE MHOTOWIEHOB. DopMyIbl
COKpAIIIEHHOTO YMHOXEHHS: KBaJpaT CyMMbl U KkBaapaT pasHoctdu. [KyOd cymmbl u ky0
pazHoctu.] dopmyma pazHOCTH KBaapaToB. [POpMysbl CyMMBI KYOOB M Pa3HOCTH KYyOOB.]
[IpeoOpa3oBaHme 11€710T0 BBIPAKEHHSI B MHOTOUJIEH.

PaznoxeHne MHOrouJeHa HA MHOKUTENH: BHIHECEHHE OOIIEro MHOXKHUTENS 32 CKOOKH,
TPYNIUPOBKA, MpUMEHEHHEe (GOPMYNT COKPAIIEHHOTO YMHOXKEHHS. MHOTOYIEHBI C OJIHOM
nepemeHHod. Kopenb wmHorouneHa. KBaapaTHbI TpexwiieH, pa3jioKEeHHE KBaJpPaTHOIO
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TpexXuJeHa Ha MHOXKHUTEIH.

Aaredpanyeckue 1poomn

AnreOpandeckas apoOb. OCHOBHOE CBOWMCTBO anredpamdeckoir apoom. CokparieHue
npo6eii. CroxeHre, BBIMUTaHNE, YMHOXKEHUE, ETICHUE alreOpandecKux Ipooeii.

Crenens ¢ 1eJIbIM [T0KA3aTENEM U €€ CBOMCTBA.

PannonanbHble BbIpakeHUS U UX IpeoOpazoBanus. Jloka3arenbCTBO TOKIECTB.

KBaaparublie kopHu

[lonsiTHE KBaApaTHOrO KOPHS, apu(METHUYECKOTO KBAPATHOIO KOPHS. YpaBHEHUE BHUA
x? = a. CpoiicTBa apudMeTHUIECKUX KBaAPATHBIX KOPHEI: KOpeHb M3 NPOU3BEIECHHUS, YACTHOTO,
creneHu. ToKaecTBO BUAA [fﬁ)‘ =a,rgea =0, Va? = |al. [IpumeHeHne cBOWCTB apupmMeTH-
YECKUX KBJIPATHBIX KOPHEH K TPE0Opa30BAHUIO YHCIOBBIX BRIPAKCHHUHA U K BEIYHCICHHSIM.

YpaBHeHus ¢ 0AHOI NepeMeHHOMH

VYpaBuenue ¢ ogHoit nepemeHHoil. Kopens ypaBHeHus. CBONWCTBAa YHMCIIOBBIX PaBEHCTB.
PaBHOCHIIBHOCTBH ypaBHEHHIA.

Jluneitnoe ypaBHeHue. [MccrnenoBanue nuHeiiHOro ypaBHeHus.| Pemenue ypaBHEHUI,
CBOJISIIIINXCS K JIMTHCHHBIM.

KBanmpatHoe ypaBHenuwe. Henonnelie KBagpaTHble ypaBHeHUs. DopMyna KOpHEH
KBaJ[paTHOro ypaBHeHuUsA. Teopema Buera. Penienne ypaBHEHUH, CBOIAIIMXCS K KBaJpPATHBIM.
bukBanpaTtHeie ypaBHeHMs. [Ipumepsl pemeHns ypaBHEHUH TPETbeW M YETBEPTOM CTENEHU C
HCII0JIb30BAHUEM METOJIOB Pa3IOKEHUsI HA MHOKUTEIH [3aMEeHbl IEPEMEHHOM .

Pemenue npoOGHO-paliioHaIbHBIX YPABHEHUH.

Pemrenne TeKCTOBBIX 337124 anreOpandecKuM CIocoOoM

Cucrembl ypaBHeHH

VYpaBHEeHHE C IByMs IEpEMEHHBIMHU. JIMHEHHOE ypaBHEHHE C JABYMs IEPEMEHHBIMHU.
[Ipumepsl perieHns: ypaBHEHUM B LEbIX YHCIIAX.

CucreMa ypaBHEHHMH C JByMs NEpeMEHHbIMU. PaBHOCHUIIBHOCTH cucTeM. CHucTema ABYX
JIMHEWHBIX YPAaBHEHUN C [BYMs IE€PEMEHHBIMH; pELICHUE IOJCTAHOBKOW M CJIOKEHHUEM.
Pemienue cucrtem AByX ypaBHEHHM, OJHO M3 KOTOPBIX JIMHEWHOE, a JPYroe - BTOPOH CTEINEHHU.
[Tpumepsl perieHns: CUCTEM HETMHEWHBIX YPABHEHHM C ABYMS IEPEMEHHBIMH.

Pemrenne TeKCTOBBIX 3a7a4 aNreOpandecKuM CriocoOoMm.

JlexkapTOBbl KOOpPAMHATHI Ha IIOCKOCTH. ['paduueckas HHTepHpeTalus YpaBHEHUS C
JBYMSI [IEPEMEHHBIMHU.

I'paduk nuHEHHOrO YypaBHEHHUS C JBYMS IIEPEMCHHBIMU. YTJIOBOH KOIPPUIIUEHT
MPSIMOM; YCIIOBHE MAPAJLIEIBHOCTH IPSIMBIX. [ Y CIIOBHE NEPIEHAUKYIAPHOCTH MPSMBIX. |

I'paduiku mpocTermmx HEMMHEHHBIX YpaBHEHHH (11apabosta, runepooia, OKPY>KHOCTB).

I'padmyeckas uHTEpIpeTaLls CUCTEMBI YPaBHEHUI C IBYMsI IEPEMEHHBIMU.

HepagBencrBa

UucnoBble HEpaBEHCTBA U UX CBOMCTBA

HepaBenctBo ¢ opHoil mnepemMeHHOW. PaBHOCHIBHOCTH HepaBeHCTB. JIMHelHbIe
HEpaBeHCTBa ¢ OJHON mepeMeHHoU. KBanpaTtubie HepaBeHcTBa. [IIpumepsl pemeHust apoOHO-
palroHaNbHBIX HEpaBeHCTB. | CUCTEMBI HEPABEHCTB C OJJHOM MEPEMEHHOM.

3aBHCHMMOCTH MeKAYy BeJIMYNHAMHU

3aBUCUMOCTH MEXJy BelnunHaMmHu. lIpencraBienre 3aBUCUMOCTEN MEXAy BeITUYMHAMU
B BuJie hopMyn. Beruucienus no popmynam.

[Ipsmas mpomopuHOHANbHASs 3aBUCUMOCTH: 3agaHue  (Gopmynol, KodhUIUEHT
MPONOPLUUOHATBHOCTH; CBOMCTBA. [IprMephI mpsiMO MPONOPLUHMOHANIBHBIX 3aBUCUMOCTEH.

OOpaTHas mMpOMOpPIHOHANBHAS 3aBHUCUMOCTB: 3afaHue GopMynoi, KodhGUIUEHT
oOpaTHON MPOMOPLUUOHANBEHOCTH; CBOWCTBA. [IpuMepsl 00paTHO MPOMOPIUOHANBHBIX 3a-
BUCUMOCTEM.

Pemenue 3a1ay Ha MPOMOPIHOHAIBHYIO U 0OPaTHO MPOMOPIMOHAIEHYIO 3aBUCUMOCTH.

YucioBble PyHKIUH

[onsitue ¢pynkunu. O61acTh ONpEaeNeHUsI 1 MHOXKECTBO 3HaueHUH GpyHKIuH. CrocoOsl
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3aganua QyHkouu. I'paduk ¢ynkmum. CpoiictBa (yHKUMH, WX OTOOpaxkeHWE Ha Tpaduke:
BO3pacTaHue U yObiBaHWE (PYHKIMH, HYIH (PYHKLUWHU, COXpaHEHHE 3HaKa. UYTEHHE U MOCTPOCHHE
rpaduKoB QYHKITHHA.

[Tpumeps! rpaduKkoB 3aBUCHIMOCTEH, OTPAKAIOIIUX PEaTIbHBIE MPOLIECCHI.

OyHKIMH, ONMUCHIBAIONINE MPSAMYI0 M O0OpaTHO MPONOPIMOHAIBHBIE 3aBHCHUMOCTH, UX
rpadMKu U CBOMCTBA.

JIuneiinas QyHKIHS, €€ CBOHCTBA U TpadUK.

KBangparuanas ¢pyHKIus, ee rpadyK 1 CBOMCTBA.

CreneHHble QYHKIMHM C HATypaJbHBIMU TMOKa3aTels MK 2 U 3, X TpaduKu U CBOWCTBA.
Ipapuxu pynxuumii y=+/x,v = Vx,y = |x|.

[[TapamienbHbIi IepeHOC TPpahUKOB BIOJIH OCEH KOOPAWHAT, CUMMETPHUSI OTHOCUTEIHHO
oCell KOOpIMHaT. |

YucioBble N0CIe10BaTEILHOCTH. AprdMeTnUeckas U reoMeTpuyecKasi Iporpeccum

[ToHsiTHE YMCTIOBON MOCIIEIOBATEIBHOCTH. 3aJaHUE TIOCIEA0BATEIbHOCTH PEKYPPEHTHOMN
dhopmynoit u popmyioi n-ro wieHa. [Uuciaa OuboHayyw. |

Apudmernueckas U reomerpuyeckas nporpeccud. @DopMmynbl  n-TO  WieHa
apumMeTnyecKkoil U reoMeTpUYecKOl Mporpeccuil, CyMMbl HEpPBbIX 7 ujeHOB. M300paxenue
YJIEHOB apu(pMETHUYECKONH U T€OMETPUUYECKON Mporpeccuii ToukaMyu KOOPAUHATHON IMIOCKOCTH.
JIMHENHBIN ¥ 3KCIOHEHIUAIBHBINA POCT. CII0KHBIE ITPOLICHTHI.

SJIEMEHTbBI JIOTUKHW, KOMBUHATOPUKHN, CTATUCTUKHU H
TEOPUHU BEPOSITHOCTEM (45)

OnucarejbHasi CTATUCTHKA

[IpencraBnenne naHHBIX B BuAae Talnuu, auarpamm, rpadukoB. CryyaitHas
M3MEeHYUBOCTh. CTaTUCTHUECKHE XapaKTepUCTHUKU HaOopa NaHHBIX: cpeiHee apupMeTH4ecKoe,
MeraHa, HauOoJiblllee M HauMEHbIllee 3HaueHus, pa3Max. [IpeacraBieHus o BHIOOPOYHOM HC-
CJIEIOBAHHM.

Cuayyaiinble cOOBITHSI M BEPOSITHOCTD

[ToHsATHE O CITY9aifHOM OTIBITE M CIIY9aifHOM COOBITUH. DJIeMEHTapHbIe COObITHS. YacToTa
ciydaitHoro coObITHsl. CTaTUCTUYECKUU TOAXO0J K TIOHSATHIO BeposSTHOCTH. [HecoBmecTHbIE
coObIThsA. DopMyna CIOKEHUS BEPOSATHOCTEH]. BepoSTHOCTH NPOTUBOMOJOKHBIX COOBITHIA.
JlocToBepHblE M HEBO3MOXHBIE CcOObITHS. PaBHOBO3MOXHOCTH coObITHI. Kilaccuueckoe
OIIpE/IETICHUE BEPOSITHOCTH.

DJieMeHTbl KOMOMHATOPUKHI

Pemenne xomOuHaTOpHBIX 3amad nepebopoM BapuaHTOB. KomOuHaTOpHOE MpaBUIIO
ymHOKeHus. [lepectaHOBKH U (pakTOpHalL.

MHokecTBa. DJIeMEHTbI JJOTHKH

MHOX€eCTBO, 3JIIEMEHT MHOKECTBA. 3aJaHHE€ MHOYKECTB IEPEUUCICHHEM 3JIEMEHTOB,
XapaKTepUCTUUECKUM cBoiicTBOM. CTaHAapTHbIe 00O3HAUYEHHUS YMCIOBBIX MHOKecTB. Ilycroe
MHOKECTBO M ero o0Oo3HaueHue. IlogmuoxkecTBo. OObeIMHEHHE U TEPECEYCHHE MHOKECTB,
Pa3HOCTb MHOXECTB.

NnnrocTpanuss OTHOLIEHUM MEXAY MHOXKECTBAaMH C MOMOUIBIO JUarpamMm Ouiepa -
Benna.

[TonsiTHE O PABHOCUIIBHOCTH, CJI€I0BAHUH, YIIOTPEOICHUE JIOTHUECKUX CBSI30K eciu  mo
8 MOM U MOAbKO 8 MOM Clyyae, U, uiu.

6. TeMaTHYeCcKOe NJIAHNPOBAHHE ¢ ONpPe/IeIeHHeM OCHOBHBIX BH/IOB YUeOHOM
NeATeJIbHOCTH
(5 yacoB B HeeJI0)
MATEMATHKA 5-6 kaaccel
OcHOBHOE coJiep>KaHue TI0 TeEMaM XapakTepucTrka OCHOBHBIX BHJIOB
JICSITEIbHOCTH YYCHHKA (Ha YPOBHE YUEOHBIX
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| JIEWCTBUN )

HatypaJjbHble yncia

Harypanenbii psa. [ecatuunas cucrema
cunciienus. [[lo3uIMoHHbIE CUCTEMBI
cuucienus.] ApudmMerrnueckue 1eiHcTBUS ¢
HaTypainbHbIMU yuciamu. CBoicTBa apudme-
TUYECKUX JICUCTBHIA.

[TonsiTHE O CTENEHU C HATYPATBLHBIM
nokaszaresnem. Kajgpar u ky0 yucina.

UucnoBble BEIpOXKECHUSI, 3HAUCHUE
YUCIIOBOTO BeIpaxkeHus. [1opsiok nelcTBuil B
YUCJIOBBIX BBIPAKEHUSIX, UCTIOJIH30BAHNE
CKOOOK.

Pemienune TekCTOBBIX 33124
apu(pPMETHUYECKUM CIIOCOOOM.

Jenutenu u kpatubie. Hanbonpimit
001Ul IeNUTeNb; HAUMEHbIIIee 00IIee
kpatHoe. CBoiicTBa nenumocTt. [Tpuznaku
JIeMMMOCTH Ha 2, 3, 5, 9, 10. [ Apyrue
MIPU3HAKHU JEIMMOCTU (Hampumep, Ha 4, Ha
25).] [IpocTeie U cocTaBHBIE YKCIA.
Pa3znosxeHne HaTypaapHOTO YHCIIA HA IPOCTHIE
MHOXUTEH. [ Anroputmel HaxoxaeHuss HOK
u HO/I.] Jlemenue ¢ ocTaTKOM.

OnuchIBaTh CBOMCTBA HATYPAJIBLHOTO PsJa.
Yurtath U 3aNMCBIBATH HATypaJIbHbIC YUCTIA,
CpPaBHUBATh U YIOPSIOYUBATH UX.
BbINOHATHL BHIYUCIICHUS C HATYPATbHBIMU
YUCJIaMU; BBIYMCJIATh 3HAYCHUS CTETICHEH.
DopMyJMPOBATH CBOKCTBA
apuMeTHIECKUX JICHCTBUH, 3aIMCHIBATH UX
C TIOMOIIIBIO OYKB, MPeo0pPa30BbIBATh HA UX
OCHOBE YHCJIOBBIE BBIPAYKECHHUSL.
AHAJTU3UPOBATH U OCMBICJIMBATH TEKCT
3a1a4u, nepeopMyIupoOBaTh YCIOBUE,
W3BJIEKAaTh HEOOXOAMMYIO HH(POPMAIIHUIO,
MOJEJIUPOBATH YCIOBHUE C MOMOILBIO CXEM,
PUCYHKOB, peajbHBIX IPEIMETOB; CTPOUThH
JOTUYECKYIO LIEMOYKY PACCYKICHUM;
KPUTUYECKHA OLEHUBATD TOJIYICHHBIN OTBET,
OCYILIECTBJSATH CAMOKOHTPOJIb, TPOBEPSS
OTBET Ha COOTBETCTBUE YCIOBHIO.
DopMyJMPOBATH ONIPEACIICHUS JETUTENS U
KpaTHOTO, TPOCTOT0 U COCTABHOTO YHUCE,
CBOWCTBA W MPU3HAKHU JCIIMMOCTH.
Jloka3pIBaTh ¥ ONPOBEPraTh C MOMOIIBIO
KOHTPIIPUMEPOB YTBEPKICHHUS O JIETUMOCTH
YUCEl.

KaaccuguuupoBarsh HaTypaabHbIC YKCIIA
(4eTHbIE U HEYETHBIE, IO OCTaTKaM OT Je-
JIeHUs Ha 3 U T. I.).

HccaenoBarb npocTeiiiive 4YuCIOBbIC
3aKOHOMEPHOCTH, MPOBOAUTH YHCIOBBIE
9KCIIEPUMEHTHI (B TOM YHUCJIE C UC-
10JIb30BAHUEM KaJIbKYJISITOpa, KOMIBIOTEPA)

Apoou

OO6bIKHOBEHHBIE 1poOH. OCHOBHOE
CBOHCTBO J1poOu. CpaBHEHHE OOBIKHOBEHHBIX
npoOei.

Apudmernueckue AeHCTBHUS C
0OBIKHOBEHHBIMH Apo0siMu. Haxosxnenue 4a-
CTH OT LIEJIOTO U IIEJIOTO IO €ro YacTH.

Hecsatuunble qpoOu. CpaBHEHHE
JECATHYHBIX IpoOei. ApupmMeTndecKue
JEUCTBHS C IECATUIHBIMH JPOOSMH.
[IpencraBnenue AecATHUHOM qpodu B BUE
OOBIKHOBEHHOH 1pOOH 1 OOBIKHOBEHHOH B
BUJIE IECATUYHOM.

Otnowenue. [Iponopuus; ocHoBHOE
CBOMCTBO MPOMOPIIHH.

IIponentsl. HaxoxeHre NpOLIEHTOB OT
BEJIMYUHBI M BEJIMUUHBI 110 €€ MPOIIEeHTaM;
BBIpa)KEHNE OTHOIICHHUS B MPOLIEHTAX.

PerieHne TeKCTOBBIX 3a1a4

MoaeanpoBaTh B rpaduIecKOH,
MpeAMETHOM (opMe MOHATHS U CBONCTBA,
CBSI3aHHBIE C MIOHSATUEM OOBIKHOBEHHOM
JIpoOwu.

@ opMyIHPOBATH, 3ANIUCHIBATH C IOMOIIBIO
OYKB OCHOBHOE€ CBOMCTBO Jpo0OH, IIpaBuiia
JNEHCTBUI C OOBIKHOBEHHBIMH JIPOOSIMHU.
IIpeoGpa3oBbIBaTh OOBIKHOBEHHBIC JIPOOH,
CPAaBHUBATH U YIIOPSIOUUBATDH UX.
BbINOJHATH BEIYUCICHHS C 0OBIKHO-
BEHHBIMH JIPOOSMHU.

YuraTh U 3aNHCHIBATH ACCATUYHBIC JPOOU.
IIpencraBiasiTh OOBIKHOBEHHBIE IPOOU B
BU/JIE IECATUYHBIX IPOOEH U JeCSITUYHBIE B
BU/JIE OOBIKHOBEHHBIX; HAXOAUTH
NECSITUUHBIE TPUOTHKEHHSI OOBIKHOBEHHBIX
IpoOeii.

CpaBHUBATB U YNOPS/I0YHBATH
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apu(METHUECKUM CIIOCOOOM

JECSITHYHBIC TPOOU. BHIMOIHATH
BBIYHCIICHUS C JIECATUYHBIMU IPOOSMHU.
Hcnosb30BaTh SKBUBAJICHTHBIC
MPEJICTABICHUS IPOOHBIX YHCEN MPH HX
CpPaBHEHUHU, [TPU BBIYUCIICHUSIX.
BbINOJHATHL IPUKUJIKY U OLICHKY B XOJI€
BBIYHCIICHUM.

OO0BbACHATH, YTO TAKOE MPOIICHT.
IIpeacTaBJasATh MPOLIEHTHI B BUIE ApOoOei 1
IpoOu B BHUJIE MTPOIICHTOB.

OcymecTBaATH NOUCK UH(pOpMaLUK (B
CMMN), conepxaiieid TaHHBIE, BBIPAKECHHBIC
B MPOIIEHTAaX, HHTEPIIPETHUPOBATH UX.
IIpuBOAMTH IPUMEPHI UCTIOTH30BAHMS
OTHOUIEHW Ha MPAKTHUKE.

Pematpb 3a1aun Ha IPOLIEHTHI U IpoOH (B
TOM YHCJIE 33/1a4U U3 PeaTbHON MPAKTUKH,
UCIIOJIB3YsI PU HEOOXOTUMOCTH
KaJIbKYJISITOP); MCMOJIB30BATH TTOHSATHS
OMHOWEHUs. U NPONOpYuY TIPU PEIISHUN
3a/1a4.

AHAJIU3UPOBATH U OCMBICJIMBATH TEKCT
3a/1a4u, nepedopmMyJnpoBaTh YCIOBHE,
U3BJIEKaTh HEOOX0 MM Y0 HH(GOPMAITHIO,
MOJAEJIHPOBATH YCIOBHE C TOMOIIBIO CXEM,
PUCYHKOB, pealbHBIX IPEIMETOB; CTPOUTH
JIOTUYECKYIO LEMOYKY PACCYXKACHUI;
KPUTUYECKHA OLIEHUBATH ITOJIyYCHHBIN OTBET,
OCYIIECTBJSATH CAMOKOHTPOJIb, IPOBEPSIS
OTBET Ha COOTBETCTBHE YCIIOBHIO.
IIpoBoauTHL HECTIOKHBIE UCCIIETOBAHMS,
CBSI3aHHBIE CO CBOICTBAMH JPOOHBIX YUCEIL,
OTHMPAsICh HA YHCIIOBBIE SKCIIEPUMEHTHI (B
TOM YHCJIE C UCIIOIb30BAHUEM KaJIbKYJIATOPA,
KOMITBIOTEPA)

PanyonajJnHbIe YHCJIA

IlonoxxurenpHble U OTPULIATEIbHBIC
4KCJIa, MOyJIb YHCIIA.

N3006pakeHune yncen TOUKaMu
KOOPJIMHATHON IIPSIMOM; TEOMETPUYECKAs
UHTEpIpEeTanus MOLYJIsl YUCa.

MHo03ecTBO LienbIX yncen. MHOKeCTBO
panuoHanbHbIX unces. CpaBHEeHHE
panMoHanbHBIX yced. ApupmeTndeckue
JNEUCTBUS C pallMOHAIbHBIMU nciaamMu. CBOM-
CTBa apu(PMeTHUYECKUX JecTBUI

W3mepenus, npuOIM>KeHMsl, OLIEHKH.
3aBUCHMOCTH MEX]ly BETMYNHAMU

[TpubnnxeHHOe 3HaYeHNE BETUYNHBI;
OKpYIJICHHE HATypaJbHBIX YUCEI U
JeCATUUHBIX poOeit. [Tpukuaka u onenka
pe3yIbTAaTOB BHIYMCIICHUMN.

IIpuBOoaMTH IPUMEPHI UCIIOJIB30BAHUS B
OKPY’KAIOILIEM MUPE MOJI0KUTEIbHBIX U
OTPULIATEJIbHBIX YKCeNl (TemMIeparypa,
BBIUTPBILI — IIPOUTPBIL, BBIIIE - HIKE
YPOBHSI MOpS U T. I1.).

H300pakaTh 10JI0)KUTEIBHBIE U
OTPULATENIBHBIE PAlJUOHATIbHBIC YHCIIA
TOYKaMH Ha KOOPAMHATHOU MPSAMOM.
XapaKkTepu3oBaTh MHOKECTBO LIETBIX
YHCell, MHOYKECTBO PAllUOHAIIBHBIX YHCEIL.
DopMyJIHPOBATH U 3alIUCHIBATD C
MOMOIIBI0 OYKB CBOWCTBA JACWCTBUIA C
palMOHAIbHBIMY YHCIIAMU, IPUMEHATh UX
JUIs1 IpeoOpa30BaHUS YUCIOBBIX BHIPAXKECHUH.
CpaBHHUBATB U yNOPAI0YHBATH
palMOHAJIbHBIC YUCIIA, BBINOJIHATH
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[IpuMepsl 3aBUCHMOCTEN MEXKIY
BEJIMYMHAMHU: CKOPOCTh, BPEMS, PACCTOSHUE;
IIPOU3BOIUTENBHOCTD, BpeMs, padoTa; 1ieHa,
KOJINYECTBO, CTOUMOCTB U Ap. IIpencrasienue
3aBHCHUMOCTEH B BUJIE (POPMYII.

Pemrenne TekcToBBIX 3a1a4
apu(METHIECKUM CITIOCOOOM

BBIYUCIICHUS C pallMOHAJIbHBIMHU YU CJIaMHA

I/I3Mepem/m, le/lﬁJ]I/I)KeHI/IH, OICHKH. 3aBucuMocTH MEXKIY BEJINYUHAMU

[TpubnmxeHHoe 3HAYeHUE BETUYNHBL;
OKpYIJICHHE HAaTypaJIbHBIX YHCEIl U
JecSITUUHBIX Apobei. [Tpukuaka u onenka
pEe3yJIbTaTOB BHIYMCIICHHI.

[IpuMmeprl 3aBUCHMOCTEN MEXKIY
BEJINYMHAMHU: CKOPOCTh, BPEMS, PACCTOSHUE;
MIPOU3BOIUTENBHOCTD, BpeMs, paboTa; 1ieHa,
KOJINYECTBO, CTOMMOCTH U Ap. IIpencrasienne
3aBUCHMOCTEH B BUAE (PopMyIL.

Pemrenne TEKCTOBBIX
apu(pMeTHUYECKUM CIIOCOOOM.

3a1a4

BroipakaTh 01HU €MHUIIBI U3MEPEHUS
BEJIMYHHEI B IPYTUX SAMHHIIAX (METPHI B
KWJIOMETpaxX, MUHYTHI B 4acax H T. II.).
OxpyrasTe HaTypaJbHbIC YUCIIA U
JECATUYHBIE IpoOU. BBIMOIHATHL IPUKUIKY
Y OIICHKY B XOJI€ BEIYHCIICHUI.
MopenupoBaTh HECIIOKHbIE 3aBUCUMOCTH C
MOMOIIBIO (POPMYIT; BHINOJIHATH
BBIYUCIICHUS TI0 (popMysiam.

Hcnosab30BaTh 3HAHUS O 3aBUCUMOCTSIX
MEXy BEIMYNHAMH (CKOPOCTh, BPEMS,
paccTosiHue; paboTa, IPOU3BOIUTENHLHOCTD,
BpEMS | T. 11.) TIPH PEIICHUH TEKCTOBBIX
3a/1a4; OCMBICJIUBATDH TEKCT 33J1a4H,
U3BJIEKaTh HEOOX0 MM Y0 HH(GOPMAITHIO,
CTPOUTH JIOTHYECKYIO LIETIOUYKY
paccyXJeHUIi; KpUTUYECKH OLleHUBATH
MOJTy4YEHHBIN OTBET.

JIeMeHTBhI AJIredpbl

Hcnonws3oBanue OykB [j1si 0003HAUYCHUS
Yycel, 75 3alMCH CBOMCTB apuU(PMETUYECKUX
EUCTBUI.

bykBennsie BbipaxeHus. YucnoBoe
3HaueHUE OYKBEHHOTO BBIPAKECHHUSL.

VYpaBHeHHEe, KOPEHb ypaBHEHUSI.
HaxoxaeHne Hen3BeCTHBIX KOMIIOHEHTOB
apuMETUYECKUX JTCHUCTBUH.

JlexkapToBbI KOOPIMHATHI HA MIIOCKOCTH.
[TocTpoeHue TOUKH 1O €€ KOOpaAuHATaAM,
ompeeNieHue KOOPAUHAT TOYKU Ha IIOCKOCTH

YuraTh U 3aIMCHIBATH OYKBEHHbIE
BBIPA)KEHUS, COCTABIISITh OyKBEHHbBIE
BBIPAYKEHUS 10 YCIOBUSAM 3a7a4.
BoiunciasTh YnCIIOBOE 3HAUCHUE
OYKBEHHOTO BBIPA)KEHUS IIPU 3aJTaHHBIX
3HAYCHUSIX OYKB.

CocTaBasiTh ypaBHEHUS 0 YCIOBUSAM 3a/au.
Pemarts npocreiiiire ypaBHEHUS Ha OCHOBE
3aBUCUMOCTEH MEX]Ty KOMIIOHEHTaMU
apuMeTHIeCKuX NeHCTBUM.

CTpouTh Ha KOOPAWHATHOM MIIOCKOCTH
TOYKH U (PUTYpBI TIO 33TaHHBIM
KOOpJMHATaM, ONpeaAeasiTh KOOPAHUHATHI
TOYEK

OnucaresqpHas cratucTuka. Bepositnocts. KomOunaropuka

[IpencraBneHue AaHHBIX B BUJIE TaOIULI,
JUarpaMm.

ITonsaTtne o cmy4yaitHOM COOBITHH.
JlocTOoBEpHOE M HEBO3MOXKHOE COOBITHS.
CpaBHeHuE 1IaHCOB.

Pemienne KOMOMHATOPHBIX 3a7a4
METOJIOM iepebopa BapuaHTOB.

N3Baexkath nHGOpMaIuio U3 TabIUI] U
JMarpaMM, BbINOJIHSATH BBIUUCIIEHUS 110
TaOJIMYHBIM JAHHBIM, CPABHUBATH
BEJIMYMHBI, HAXOAMTh HauOOJIbIINE U
HalMEHbIINE 3HaYEeHUs U JIp.

BbInoaHATHL c60p MHPOPMALIUH B
HECJIOJKHBIX CIy4asiX, OpraHu30BbIBATh
UHOpMaLKIO B BUE TaOIHIl U TUarpamMm, B
TOM YHCJIE C TOMOIIBI0 KOMITbIOTEPHBIX
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IPOrPaMM.

IIpuBoANTH PUMEPHI CITYYaHBIX COOBITHH,
JIOCTOBEPHBIX U HEBO3MOKHBIX COOBITHH.
CpaBHHBAaTB LIaHCHl HACTYIUIEHUS
COOBITHH; CTPOUTH peueBble KOHCTPYKLIUH C
MCII0JIb30BAHUEM CIIOBOCOUYETAHUN Oo.1ee
6epOSMHO, MAI06EPOAMHO U JIP.
BbInoJHATHL epedop BCEX BOZMOKHBIX
BapUaHTOB IS [lepecueTa 0ObEKTOB NN
KOMOMHAIINH, BBIAEJAATh KOMOMHAIINH,
OTBEYAIOUIME 33/IaHHBIM YCIOBUAM

Harasignasn reoMeTpusi

Harnsanuelie npencraBieHus o
reOMETPUUECKUX PUrypax: mpsMas, OTPe30K,
JIy4, YroJ, JJOMaHasi, MHOTOYT OJIbHHUK,
OKPYKHOCTb, Kpyr. B3aumHoe pacnonoxenue
JBYX HPSMBIX, IBYX OKPY>KHOCTEH.
MHOrOoyroJpHHUK, IPaBUIIbHBIN
MHOTOYT'OJIbHUK. YeThIpeXyroiabHHUK,
MPSIMOYTOJIbHUK, KBaJpaT.

Bunbl TpeyroibHHUKOB: OCTPOYIOJIBHBIN,
MPSIMOYTOJIBHBIN, TYIIOYT OJIbHBIMN,
paBHOOEIPEHHBIN, pABHOCTOPOHHUIA.

N306paxenne reoMeTpuueckux GUryp
Ha HEJIMHOBAaHHOM OyMare ¢ UCIOJIb30BaHUEM
LUPKYJIs, JIMHEUKH, YTOJIbHUKA,
TpaHncnoptupa. [[locTpoeHus Ha KiaeTyaTon
Oymare. |

JnuHa oTpeska, jomaHoil. [lepumerp
MHOTOYrOJIbHUKA. EnuHUIEI n3Mepenus
JUInHBL. M3MepeHne 1imHbl OTpesKa,
IIOCTPOCHHE OTPEe3Ka 3aJaHHOM JJIMHBI C T10-
MOUIBIO JIMHEUKH.

Buppl yrioB: ocTpblid, psIMO, TYIOH,
pa3BepHyThIi. ['panycHas mepa yria.
W3mepenue u OCTpOEHUE YIJIOB 3aJaHHON
IpagyCHOM MEPBI C MOMOULIBIO TPAHCIIOPTHUPA.

[onsaTue nnomaay GUrypsl; €JMHULBI
n3Mepenus wiomanu. [nomans
IIPSIMOYTOJIbHUKA, KBaJpaTa. PaBHOBeINKHE
¢urypsl. [PaBHOCOCTaBIEHHBIE QUTYPHI. |

[Pa3pe3anue u cocraBiacHue
reomerpudeckux ¢uryp. Ilocrpoenue
MIapKETOB, OPHAMEHTOB, Y30POB. ]

[Pemenue 3a1a4 Ha HaX0XKACHNUE
PaBHOBEIHMKHUX M PaBHOCOCTABJIEHHBIX (UTYD. ]

Harnsagaele npencraBieHus o
IIPOCTPAHCTBEHHBIX PUrypax (KyoO,
napajuleJienunes, npusma, Nupamuaa, map,
cdepa, Konyc, nuIUHAp). M300paxenue
MPOCTPAaHCTBEHHBIX uryp. [Tpumepst
ceyeHuil. MHororpanHuku. [Ipumepsl

Pacno3HaBarth Ha yepTexax, pUCyHKax, U
MOJIETISIX FeoMeTpuuecKkue Qurypsl,
KoH(purypauuu Guryp (mIockue u
npoctpaHcTBeHHbIe). [IpuBoaMTHL IpUMEpPHI
AQHAJIOTOB F'eOMEeTpUUYECKuX puryp B
OKpPYKaIOIllEM MUpE.

H3o6paxkars reomerpuueckue GUrypbl 1 UxX
KOH(UTYpaIy OT pyKH U C UCIIOJIb30BAHUEM
YepTexKHbIX HHCTpYMeHTOB. U300paxkaTh
reoMerpuueckue (Urypsl Ha KiIeT4yaTou
Oymare.

HN3MepsAaTH C MOMOIIBIO TUHEWKU U
CPaBHUBATH UIMHBI OTPE3KOB. CTPOUTH
OTPE3KH 33JaHHOH JJIMHBI C IIOMOILBIO
JIMHEWKU U [IUPKYJIS, YIIIbl 3aIaHHOMN
BEJIMYMHBI C TOMOIIBIO TPAHCIOPTHUPA.
BeipamxkaTh 0JHU €IMHULBI U3MEPEHUS AJIUH

yepe3 ApyTue.
BroipakaTh 0HU €MHUIIBI H3MEPEHUS

YIJIOB Yepe3 pyrue.

BbIuucasTh IUI0MAAH KBaAPaTOB U
IPSAMOYTOJIbHUKOB, HCII0JIB3YsI (POPMYIIBI
IUIOINAAM KBaJpaTa U IPSIMOYTOJIbHUKA.
BbipazkaTh OJJHY €AMHULB] U3MEPEHUS
IUIOILAM Yepe3 ApyTue.

H3roraBamBaTh NpOCTPaHCTBEHHbIE
(Gurypsl U3 pa3BepToK; pacro3HaBaTh
pa3BepTKHU KyOa, napasuienenunesa, nu-
paMu[bl, IUIMHAPA U KOHYCA.
PaccmarpuBarh npocreiye ceueHus
IPOCTPAHCTBEHHBIX (PUTYD, OTydaeMble
IyTEM MPEIMETHOTO MJIM KOMITbIOTEPHOTO
MOJIeIMPOBAHMSL, OTIPENIENIATh UX BUI.
Bbruucaste 00beMbl Ky0a U
IPSAMOYTOJIBHOTO MapaJuiesenuIesaa,
UCTOJIb3Ys POpMyIbI 00beMa Kyba U IpsMo-
yroJILHOTO Napaienenunesna. Boipaxkarb
OJIHU €IMHMIIBI U3MepeHns o0bema uepes

JIpyTue.
HccaenoBarb U ONIUCHIBATL CBOMCTBA
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pa3BepTOK MHOTOTPAaHHUKOB, IMJIMH]PA U
konyca. [Co3nanue mozenen
MPOCTPAHCTBEHHBIX puryp (u3 Oymaru,
IIPOBOJIOKH, IJTACTUIIMHA U Ap.). ]

[Mousite 00beMa; eqUHULIBI 00BEMA.
O06beM MpSAMOYTOJIBHOTO MapajUieienuneaa,
KyOa.

[lonsaTue o paBeHcTBE QUTYD.
LentpanbHas, oceBasi ¥ 3epKajibHAs
cumMmeTpur. M300paxkeHne CHMMETPUYHBIX

buryp.

reoMeTpu4eckux Guryp (IIOCKUX U
POCTPAHCTBEHHBIX), HCIIOJIB3YS SKCIIEPH-
MEHT, HaOJIf0/IeHUE, U3MEPCHHUE.
MoaeaupoBaTh reoMeTPUIECKUE 0OBEKTHI,
UCTIOJIB3Ys Oymary, IIacTHIINH, TPOBOJIOKY H
ap. Menmob30BaTh KOMIIBIOTEPHOE
MOJIETTUPOBAHUE U SKCIIEPUMEHT ISt
U3yUYCHHSI CBOMCTB T€OMETPUIECKUX
00BEKTOB.

Pematpb 3a1aun Ha HaXOXKJIEHUE IJTUH
OTPE3KOB, IEPUMETPOB MHOTOYI'OJIbHUKOB;
IpaayCHOI Mephbl yIiioB; IIIOMaeH
KBaJ[paTOB U MPSIMOYTOJIbHUKOB; 00HEMOB
KyOOB ¥ MPSIMOYTOJILHBIX
napasuieJenunesion, kyoa. Beiaeasats B
yCIIOBUU 3aJ]aul JaHHbIE, HEOOXOAUMBIE /IS
€€ pelIeHMs], CTPOUTh JIOTHUECKYIO [IETIOYKY
paccyXJeHUI, COMOCTABIATH MOJTy4YEeHHBIN
pe3yNbTaT C YCIOBHEM 3a/lauH.

HaxoauTp B OKpy»KarouemM MUpe MmiocKue u
IPOCTPAaHCTBEHHBIE CHMMETPUYHBIE (PUTYPHI.
H3o6paxkath paBHbIe QUTYPHI;
CUMMETpUYHBIE (PUTYPBI

AJITEBPA 7-9 kinaccbl

JlelicTBUTEIbLHBIE YK CIA

Pacmpenue MHOXeCTBa HATypaIbHBIX
YHCcell 10 MHOKECTBA IIeJIbIX, MHOXKECTBA
LEJIBIX YUCEIT 0 MHOKECTBA PAllMOHAIbHBIX.

™
PanmonanbHOE 4KCI0 KaK OTHOILIEHHUE —, Tae

m - 1IeJI0€ YUCIIO, N - HATypaJIbHOE.
CreneHb C LIEJIBIM IOKA3aTeNIEM.
KBanpaTtHbiii kopens u3 uncia. Kopenb

TpeTbeit ctenenu. [[lonsTue o KopHe n-it

CTEIIeHU U3 YKClIa. | 3anuch KOPHEH ¢

MIOMOIIBIO CTENEHH C APOOHBIM MOKa3aTeNeM.

[TonsiTue 06 MppallMOHATILHOM YHCIIE.

HpparnoHatbHOCTh ncia v 2 1

HECOU3MEPHUMOCTb CTOPOHBI U IMarOHAIIN

KkBajparta. [lecsaTuuHble MPUOTUKECHUS

uppauroHanbHbIX yncen. [[loctpoenne na

KOOPAWHATHOM MPSIMON TOYEK,

COOTBETCTBYIOIIMX UPPALMOHAIBHBIM YHCIIaM

BHJIA 4/, TJIE 71 - HATYpaIbHOE YUCIIO. |
MHOKECTBO 1€HCTBUTENbHBIX YHCEIT;

MPEACTABICHUE AEUCTBUTEIBHBIX YHCEIl

0ECKOHEYHBIMU JIECITUHUYHBIMH IPOOSMHU.

CpaBHeHMe necTBUTENbHBIX uncen. [Ilepuo-

JUYECKUE U HENEPHUOJUYECKHE NECSITUYHBIE

npo6u.] B3auMHO 0/1HO3HAYHOE COOTBETCTBHE

MEXy 1€ CTBUTEbHBIMU YUCIAMU U

TOYKaMH KOOPAMHATHOU IIpsiMoy. Uucnosbie

XapakTepu30BaTh MHOXKECTBO IIEIIBIX
YHCeJl, MHOYKECTBO PAIlHOHAIBHBIX YHCET,
ONMHUCHIBATH COOTHOIIEHHE MEXKIY STUMHU
MHOIKECTBAMHU.

CpaBHMBATB U YNIOPS/I0YHBATH
panroHaIbHBIC YUCIIA, BHITIOIHSTH
BBIUUCIICHUS C PAlMOHAIBHBIMUA YHCIIAMH,
BBIUUCIISATh 3HAYCHUS CTETICHEH C LIETBIM
MIOKa3aTeJIeM.

D opMyJIHPOBATH OTIPE/ICIICHNE
KBaJJPaTHOTO KOPHS M3 YUCIIA.
Hcnoab3oBarh rpaduk QyHKIUN ) = X
JUTS. HAXOKJICHUSI KBaJIPaTHBIX KOPHEH.
BbIYHCASITH TOYHBIC U IPUOIINIKCHHBIC
3HAYCHUS KOPHEH, UCTIOJb3Ys IPU
HEO0XOIMMOCTH KAITbKYJISTOP.

D opMyJIHPOBATH OINPE/ICICHUE KOPHSI
TpeThell CTENCHH, HAXOAUTH 3HAYCHUS
KyOMUYeCKUX KOpHEH, MpU HEOOXOAUMOCTHU
UCTIOJIB3YS KANBbKYISATOP.

HccnenoBathb cBOICTBAa KBaAPATHOTO KOPHSI,
KyOMUYEeCKOTO KOPHSI, TPOBOJISI YUHUCIIOBBIE
AKCIIEPUMEHTHI C HCTIOJIb30BAaHHEM
KaJbKYIATOPA, KOMIIBIOTEPA.

[IpuBOANTH IPUMEPHI UPPALUOHATBHBIX
YHCeN; paClio3HaBATh PAIMOHAIBHBIE U
UppalMoHANILHBIC YHCIIa; H300paKaTh Uncia

2
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IIPOMEXYTKU: UHTEPBAJI, OTPE30K, JIy4.

TOYKaMH KOOPAUHATHOU MPSMOM.
HaxoauTh IecSATUYHBIE TPUOITKCHUS
paLMOHATBHBIX U UPPALIMOHAIBHBIX YHCEIT;
CPaBHMBATH U YIIOPAA04YUBATH
JNEUCTBUTEIbHBIC YUCIIA.

OnucbhIBaTh MHOXKECTBO JIEHCTBUTEIIHLHBIX
gucell. Mcnmob30BaTh B NUCHbMEHHOM
MaTeMaTHU4eCKOM peur 0003HaAYCHUS U
rpaduyueckre n300paKeHMsSI YNCITOBBIX
MHOKECTB, TEOPETUKO-MHOKECTBEHHYIO
CHMBOJIMKY

W3mepenust, npubanxeHus, OICHKU

[IpubnmxeHHoe 3Hau€HUE BETUYMHBI;
TOYHOCTH NMPUOMIDKEHUS. [ AOCOIIOTHAS U
OTHOCHUTEJIbHAs OTPEIIHOCTH MPUOIMKEHHUSL. |
Pa3mMeprr 00bEKTOB OKpYXk)aroiero Mupa (0T
3JIEeMEHTapHbIX yacTull 10 Becenennoit), nuu-
TEJIBHOCTh IIPOIIECCOB B OKPYKAOILIEM MUPE.

[Ipukuaka 1 oleHKa pe3yabTaToB
BbIunciaeHu. CriocoObl 3arucy 3HAaYCHHUIA
BEJIMYMH, B TOM YHCJIE C BBIJICJIEHUEM
MHOKUTENS - cTenenn 10 B 3anucH ynciia

HaxoauTh, aHAJIN3MPOBATH, CONOCTABJIATH
YHUCIIOBBIC XapaKTEPUCTHKH OOHEKTOB
OKPYKAIOIIETO MUpA.

Hcnoab30BaTh 3aIKCh YHCIIA B
CTaH/JIAPTHOM BHJIE JIJISl BRIPAKCHHS
pa3smMepoB 0OBEKTOB, JIIUTETLHOCTH
MIPOIIECCOB B OKPYKAIOIIEM MHPE.
CpaBHHMBATB YHCIIa U BEJIMYNHBI, 3a-
IMACaHHBIE C UCIIOJIb30BaHueM cTerreHu 10.
Hcnonb3oBath pazHbie GOPMBI 3aMKcu
PHUOJIVKCHHBIX 3HAYCHHM, 1€J1aTh BBIBOIBI
0 TOYHOCTH MPUOITNKCHHS.

BbINOHATHL BHIYUCIICHHS C peaTbHBIMU
JaHHBIMH,

OxpyrasiTe HaTypaJbHBIC YUCIIA U
JIECTUYHBIC TPOOH.

BbINOJIHATHL PUKHUIKY U OIICHKY
pe3yIbTaTOB BEIYMCIICHHUN

BBenenue B ajnreopy

bykBeHHble BbIpaKE€HUS (BBIPAKEHUS C

MIEPEMEHHBIMHU). Yucnosoe 3HaYCHHE
OyKBEHHOr0  BbIpakeHus.  JlomycTumsie
3HAYEHUS MIePEMEHHBIX. [ToacranoBka

BBIPAKEHHUI BMECTO MIEPEMEHHBIX.

[IpeoOpazoBanne OyKBEHHBIX BBIPAXKECHHI
Ha  OCHOBE CBOWCTB  apH(PMETHYECKUX
JIENCTBUN. PaBsencrso OYKBEHHBIX
BhIpaxeHui. TOXIECTRO.

BBINOJIHATH DJIEMEHTAPHBIC 3HAKOBO-
CHUMBOJIMYECKUE JICHCTBUS: IPUMECHSTh
OYKBBI JUUIsl 0003HAYCHUS YMCEII, JUTS 3aIUCH
OONIMX YTBEPXKIICHHIA; COCTABJIATH
OYKBEHHBIC BBIPKEHUS 110 YCIOBHSIM,
3aJJaHHBIM CJIOBECHO, C IOMOIIIBIO PHUCYHKA
WIN YepTeka; mpeodpa3oBhIBATh
areOpanyeckue CyMMBbI U IPOU3BEICHUS
(BBINOJHSTH MTPUBEJICHUE TI0JJOOHBIX
cllaraeMbIX, PaCKphITHE CKOOOK, YIIPOIICHHE
MIPOU3BEICHUI ).

BbIYHCASITH YHCIIOBOE 3HAYCHHE
OYKBEHHOTO BBIPa)KEHUS; HAXOAUTh 00JIacCTh
JOTYCTUMBIX 3HAUEHUH TIEPEMEHHBIX B
BBIPKEHUM.

MHoro4j1eHbI

CreneHb ¢ HATYpaJIbHBIM [TOKA3aTEJIEM U
ee cBoiicTBa. OTHOYJICHB 1 MHOTOYJICHEI.
Crenens MHorouwieHa. CiioxeHue,
BBIYUTAHUE, YMHOKEHNE MHOTOUYICHOB.
DopMyIIbl COKPAILIEHHOTO YMHOXEHUSL:

®opMyIHpPOBaTh, 3aIUCHIBATH B
CHUMBOJIMYECKON (hopMe U 000CHOBBIBATH
CBOMCTBA CTENIEHHU C HaTypaJIbHBIM I10-
Ka3aTejaeM; NPUMEHAThb CBOICTBA CTENIEHU
JUIs peoOpa30BaHus BRIPAXKEHUH 1
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KBaJIpaT CyMMBI U KBajpat pazHoctu. [Ky6
CYMMBEI ¥ Ky0 pa3Hoctu.] Dopmyna pa3HOCTH
kBapaToB. [Dopmynbl CyMMbI KyOOB U
pasHoctu KyOoB.| [IpeoOpa3oBanume 11€10T0
BBIPKEHUS B MHOTOYJICH.

PaznoxxeHne MHOTOWIEHA HA MHOKUTEIIH:
BBIHECEHHUE OOIEr0 MHOYKUTEIIS 32 CKOOKH,
TpYyNIUPOBKA, TPUMEHEHUE (POopMYIT
COKPAILIEHHOTO YMHOXEHU. MHOTrO4WIEHBI C
0JHOM nepeMeHHoi. Kopenb MHOTOUJIEHA.
KBagparHblii TpEeX4IeH, pa3IoKeHUE
KBaJ[paTHOTO TPEXWIEHA Ha MHOKHTEJIH.

BBIYHCIICHH.

BrinoaHsaThe ASHCTBUS ¢ MHOTOYJICHAMH.
Jloka3bIBaTh GOPMYITBI COKPAIIEHHOTO
YMHOEHUS, IPUMEHSTh UX B
peoOpa3oBaHUSX BBIPAKCHHUN U B BBIUH-
CIICHUSX.

BpInonHATE pa3iiokeHrne MHOTOYIEHOB HA
MHOkUTENH. Pacio3HaBaTe KBagpaTHBIN
TPEXWICH, BBISICHAITH BO3MOXKHOCTh
pa30KEeHUs HA MHOKUTENM, MPEACTABIATH
KBaJpaTHbIM TPEXWICH B BUJIC IPOU3BEICHUS
JIMHEHHBIX MHOKUTCIICH.

[IpumeHnsaTh pa3nuyHbie GOPMBI
CaMOKOHTPOJISI IPH BBINOJHEHUN
npeoOpazoBaHMiA

Auaredpanueckue 1poomn

Anrebpandeckast 1po6s. OcHOBHOE
CBOMCTBO airedpandeckoit 1poou.
Coxkpamenue npo6eit. CioxeHne, BRIYUTaHuE,
YMHOXEHHE, JISIICHUE aNreOpandecKux
IpoOei.

CTeneHsb ¢ IeJbIM TT0Ka3aTelieM H e
CBOWCTBA.
PaI_[I/IOHaJ'II)HBIe BBIPAXKCHUSA U UX
npeoOpaszoBanus. Jloka3zaTelbCTBO TOXKAECTB.

®opMyIHPOBaTH OCHOBHOE CBOICTBO
anredpanveckoi Jpoou ¥ MPUMEHSATh €ro
JUTst IpeoOpa3oBaHus IpoOei.

BbInoJHATH eiicTBUs ¢ anredpandecKumMu
po0sIMU; NMPEACTABJIATH 1I€JI0€ BbIpaKEHHE
B BHJIC MHOTOUJICHA, TPOOHOE - B BUJIE
OTHOIIEHHS] MHOTOWJIEHOB; I0Ka3bIBaTh
TOKJIECTBA.

@ opMyIHPOBaATH OIPEEICHUE CTENEHH C
LeJbIM TIoKa3aTesieM. PopMyJIMpoBaTh,
3anucbIBaTh B CHMBOJIMYECKON opme 1
WTIOCTPUPOBATH IIpUMEpPaMH CBOKCTBA
CTETEHH C LEJIbIM M0Ka3aTelieM; MPUMEHSATh
CBOMCTBA CTEIEHU AJIs IpeoOpazoBaHuUs
BBIPAKCHUI U BBIYUCIICHUM.

KBaapaTHble KOpHHI

[ToHsiTe KBagpPaTHOTO KOPHSI,
apruMETUYECKOTO KBAJPATHOTO KOPHSI.
YpaBHeHue BUa ¥’ =a.

CpoiicTBa apu(PMETHICCKUX KBAIPATHBIX
KOpHEH: KOPEHb U3 MPOU3BEICHUS, YACTHOTO,
CTEIICHU.

ToxnecTBo BHUIa

[y‘a} =a,rge a = 0,vVa®* = |al.
[IpuMeHeHEe CBOMCTB apu(METUUECKUX

KBaJIpaTHBIX KOPHEHN K IpeoOpa3oBaHUIO
YHCIIOBBIX BBIPAKEHHUH U K BHIYMCICHUSIM.

Jloka3pIBaTh CBOICTBA apU(METHUECKUX
KBaJIPaTHBIX KOPHEH; MPUMEHSATDb UX K
peoOpa30BaHUIO BEIPAKEHUH.

BobruncasiTh 3Ha4YCHUS BhIPaXKEHUH,
COJIeprKalluX KBaJpaTHbIe KOPHH,
BBIPAXKATH [IEPEMEHHbBIC U3 T€OMETPUIECKHIX
u ¢pusznueckux Gopmy.

HMcelenoBaTh ypaBHEHHE BUIA X = a;
HAXOIMTh TOYHBIE U MPUOIMKEHHbIE KOPHU
npu

a>0

YpaBHeHHS C OAHOH NTepeMEeHHOH

VYpaBHeHue ¢ ogHOM nepemeHHoi. Kopenn
ypaBHeHus. CBONCTBA YHCIIOBBIX PABEHCTB.
PaBHOCHIIBHOCTB ypaBHEHUM.

JIuneiinoe ypasHenue. [Mccnenosanne
JIMHEWHOTO ypaBHEHMUs. | Penienne ypaBHEeHUH,
CBOALIUXCA K JIMHEWHBIM.

KBanpatHoe ypaBHenue. Henosnble

IIpoBoauTH 10KA3aTENBbHBIE PACCYKIACHUS O
KOPHSIX YPaBHEHUS C OIIOPOU Ha
ompeseneHue KopHs, GyHKIIMOHATbHBIE
CBOMCTBA BBIPAKEHUM.

Pacno3HaBarthb JIMHENWHBIE U KBAIPATHBIE
ypaBHEHUs, LeNbIe U IPOOHBIC ypaBHEHUSI.
Pemarsb iMHEHBIE, KBaJpAaTHBIE YDABHECHUS,
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KBaJipaTHbIE ypaBHeHUs. DopMyia KOpHen
KBaJpaTHOro ypaBHeHus. Teopema Buera.
Pemenue ypaBHeHHi, CBOIAIMXCS K
KBaJIpaTHbIM. bUKBaipaTHbIE YpAaBHEHMUSL.
[IpuMepsl penieHust ypaBHEHUN TPEThEU U
YETBEPTOU CTEIEHU C UCIIOIb30BAHUEM
METO/I0B PA3JI0KEHNUS Ha MHOYKUTEINHN [3aMEHBI
MIEPEMEHHOM |.

Pemenue npoOHO-panmoHaIBHBIX
YpaBHEHUH.

Pemenne TekcToBBIX 3a1a4
anredpanvdeckimM crnocooom

a TaKk)Ke ypaBHEHHsI, CBOALINECS K HUM;
peliaThb IpoOHO-palIOHAIEHBIC YPABHEHUSI.
OnpenenassTh HAIMYME KOPHEH KBaIPaTHBIX
yYpaBHEHMI MO JUCKPUMHUHAHTY U

ko3 unmeHTam.

PemiaTh TEKCTOBBIE 332U aNTeOpanvdecKuM
croco0OM: MEPEXOAUTH OT CIIOBECHOM
(bOpMYIMPOBKHY YCIOBUS 337]a41 K
anreOpandeckoil MOJIEITH IyTEM COCTaBJICHUS
YpaBHEHHS; peliaTh COCTaBICHHOE
ypaBHEHHE; HHTEPNPETHPOBATDH PE3yIbTaT

Cucrembl ypaBHeHUH

VYpaBHeHUE ¢ ABYMS [IEPEMEHHBIMU.
JInneliHOE ypaBHEHME C IBYMS
niepeMeHHbIMU. [Ipumeps! penienust ypas-
HEHUH B LIEJIBIX YHCIIaX.

Cucrema ypaBHEHUH C IBYMS
NepeMeHHbIMU. PaBHOCHIIBHOCTD CHUCTEM.
Cucrema 1ByX JINHEWHBIX YPaBHEHHUM C IByMS
TIePEMEHHBIMU; PEIICHHE TI0JICTAHOBKON 1
cnoxeHuneM. Penienne cucreM IByX
YpaBHEHHUM, OJTHO U3 KOTOPBIX JIMHEHHOE, a
JIpyroe - BTopoii crenenu. [Ipumeps! pemenus
CHUCTEM HEJIMHEWHBIX YPABHEHHI C ABYMS
MIePEMEHHBIMHU.

Penrenne TekcTOBEBIX 3ama4
anreOpandeckuM CrocoOoM.

JlexkapToBbI KOOPIMHATHI Ha MJIOCKOCTH.
I'padmyeckas nHTEpHIpeTalivs ypaBHEHUS C
JBYMsI IEPEMEHHBIMH.

I'paduk nuHEIHHOTO YpaBHEHUS C IBYMS
MepEMEHHBIMHU. YTJIO0BOH KOYPPUIIUCHT
MPSIMOIA; yCIIOBUE MApPaIIEIbHOCTH MPSMBIX.
[VcioBue nepneHIuKyaapHOCTH TPSIMBIX. |

I'paduiku mpocTeHmnx HEMMHEHHBIX
ypaBHeHu# (mapabona, runepOoia,
OKPY>KHOCTB ).

I'padmyeckas uHTEpIIpeTALIU CUCTEMBI
yYpaBHEHUH C ABYMS IEPEMEHHBIMHU.

OmnpenensiTh, SBISETCS JIU apa YUCET
pelIeHUEM JaHHOTO YpaBHEHUS C IBYMsI
NepEeMEHHBIMU; MPUBOAUTDH TTPUMEPHI
peleHnii ypaBHEHUH C IByMsI
NEePEMEHHBIMH.

Pemartp 3a1aun, anredpandeckoil MoAEIbIO
KOTOPBIX SIBJISIETCS] YypaBHEHUE C ABYMS
NEPEMEHHBIMH, HAXOAUTD IIJIbI€ PEIICHUS
nyreM nepedopa. [PemaTs nuHeiHbIE
YpaBHEHUS U HECJIOKHbIE YPAaBHEHUSI BTOPOU
CTENEeHH C JBYMsS NIEPEMEHHBIMHU B LENIBIX
qucnax. |

Pemarts cucteMbl IByX YpaBHEHUM C IByMsI
NIEPEMEHHBIMH, YKa3aHHBIE B COACPKAHUU.
Pemath TeKkcTOBBIE 3a7]aUN aNredpandeckum
CIIOCOOOM: MEPEXOIUTH OT CIOBECHOM
(bOopMyTUPOBKH YCIOBHUS 3a/1a4H K
anredpanvyeckoil MOJeNnu MyTeM COCTaBICHHS
CHUCTEMBbI YpaBHEHHUI; peliaTh
COCTaBJICHHYIO CUCTEMY YPABHEHU;
HHTEPNPETHPOBATH PE3YJIbTAT

Ctpoutb rpaduku ypaBHEHUM C IBYMS
MIEPEMEHHBIMHU.

KoncTpyupoBath SKBUBaJICHTHBIE PEUEBBIC
BBICKA3bIBAHUS C UCIIOJIb30BAHUEM
anredpanvdeckoro U reOMeTpUYECKOro
A3BIKOB.

Hcnoab3oBarh GyHKIIMOHATHHO-
rpaduyueckue npeacTaBiICHUs Uil pELICHUS U
MCCJIEI0BaHUsl YPAaBHEHHI U CUCTEM

HepaBencrBa

HucnoBble HEPABEHCTBA U UX CBOMCTBA

HepaBeHCTBO ¢ 0AHOM ITEPEMEHHOI.
PaBHOCHIIBHOCTE HEpaBEHCTB. JInHEliHbIE
HEPABEHCTBA C OJHOU EPEMEHHOM.
KBagpartusie HepaBeHcTBa. [[Ipumepsl
pelieHus IpoOHO-PAIMOHATBHBIX
HepaBeHCTB.| CUCTEMbI HEPABEHCTB C OJIHOM
IIEPEMEHHOM.

D®opMyJMPOBATH CBOKCTBA YUCIIOBBIX
HEPaBEHCTB, 000CHOBBIBATH UX, OIIUPASICh
Ha KOOPJMHATHYIO IPSAMYIO, U 10Ka3bIBaTh
anreOpanvecky; NPUMEHATh CBOIICTBa Hepa-
BEHCTB B X0/ pELIEHUs 3a/1a4.
Pacno3naBarthb JIMHEHBIE U KBAIPATHBIE
HepaBeHCTBa. PemiaTh JuHElHbIE
HEPABEHCTBA, CUCTEMbI JIMHEWHBIX HEpa-
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BEHCTB. PemiaTh KBaJpaTHbIC HEPABEHCTBA.
[M300paxkaTh Ha KOOPIMHATHOM INIOCKOCTH
MHO€ECTBA TOYEK, 3a]]aBacMble
HEPaBEHCTBAMU C JIByMs IIEPEMEHHBIMU U UX
CHUCTEMaMH. |

3aBucumocTn MEKAY BEJINYUHAMU

3aBUCUMOCTHU MEX]y BETUUNHAMHU.
[IpencraBnenue 3aBUCUMOCTEN MEXTY
BEJIMYMHAMHU B BUJIe popMyi. Beiuncienus no
dhopmyam.

[Ipsimast nmponopumoHanbHas
3aBUCHUMOCTb: 3aJJaHie POPMYIIOH,
KO3(DPHUITUEHT TPOMOPIIMOHATIBHOCTH; CBOM -
ctBa. [Ipumepsl NpsIMO MPONOPHIUOHATIBHBIX
3aBUCHMOCTEHN.

OO6paTHas nponopIHOHaIbHAas
3aBUCHUMOCTb: 3aJJaHie POPMYIIOH,
ko3 durmeHT o6paTHOM MPOTOPIIHOHATBHO-
cTH; cBoiicTBa. [IpumMepsl oO6paTHO
MPOMOPLIMOHAIBHBIX 3aBUCUMOCTEH.
Pemenue 3a1a4y Ha MPONOPLHOHANIBHYIO U
00paTHO NPONOPIUOHATIBHYIO 3aBUCUMOCTH.

CocraBasaTb (OpMyJibl, BbIpa)karolyue
3aBHCHMOCTH MEXy BETHUNHAMM,
BBIYHCIISTE IO (hOpMYyJIam.

Pacno3naBaTh npsiMyro 1 00paTHO
IPOTIOPIMOHAIILHBIE 3aBUCUMOCTH.
PemiaThb TEKCTOBBIC 3a7]a4 HA IPSIMYIO U
00paTHO MPOTOPIIHOHATIEHBIE 3aBUCHMOCTH
(B TOM 4HCIIe C KOHTEKCTOM U3 CMEXKHBIX
JWICIIUTUTAH, U3 PEaTbHON JKHU3HN).

YuciioBble PyHKIIUH

[onstue pynxuuu. Obnactb
OTIpeJIeNIeHUs] U MHOXECTBO 3HaUEHUI
¢dbyakuun. CriocoObl 3a1aHust QyHKIIUHN.
I'paduk dyakumm. CBoricTBa PyHKINH, UX
oToOpakeHue Ha rpaduKe: BO3pacTaHuE U
yObIBaHMe (PYHKITUHU, HYJIU (QYHKIIHNH,
COXpaHEHHUe 3Haka. YTeHne 1 MoCcTpoeHue
rpaduKoB QyHKIIHIA.

[Tpumeps! rpaduKoOB 3aBUCUMOCTEH,
OTpaXKaroIIUX peabHbIe MPOIECCHI.

OyYHKINHU, OMIUCHIBAIOIINE MIPSAMYIO U
00paTHO MPOMOPIUOHATIbLHbIE 3aBUCUMOCTH,
UX rpaduKu 1 CBOKHCTBA.

Jluneiinas QyHKIMS, €€ CBONCTBA U
rpaduk.

Ksanpartuunas ¢ynkmus, ee rpaduk u
CBOMCTBA.

Crenennble (GyHKIIMH C HATypaJlbHBIMU
rmokaszatesisiMu 2 U 3, uX rpaduKu U CBOMCTBA.
Ipaduxu ynxuuii y=+x,v = Vx,y = |x|.

[[TapannenbHbIil TepeHoc TpaduKoB BIOTIb
oceil KOOpIUHAT, CHMMETPUSI OTHOCUTENBHO
ocell KOOpIMHaT. |

BoruncasaTe 3HaueHus: GyHKIMH, 3alaHHBIX
dbopmynamu (TIpr HEOOXOTUMOCTH
UCIOJIb30BATh KAJIBKYJIATOP); COCTABJIATH
TaOIHIIBI 3HAYCHUH (PYHKITHIA.

Ctpouth 110 ToukaM rpauku QyHKIIHA.
OnucpIBaTh CBOKCTBA (PYHKIIMU HA OCHOBE
ee rpauyeckoro npeacTaBICHHUS.
MopeaupoBaTh peajbHble 3aBUCUMOCTH C
OMOIIIBI0 (GOPMYIT U TpadUKOB.
HNHTepnpernpoBaTh rpaguky peaabHbIX
3aBUCHUMOCTEH.

Hcnoab30BaTh QyHKIHOHATBHYIO
CHUMBOJIMKY /7151 3aIlIMCH Pa3HOOOPa3HbIX
(baxTOB, CBA3aHHBIX C PACCMATPUBAECMbIMU
(GyHKIUAME, 000TraIas ONbIT BBINOJIHEHUS
3HAKOBO-CUMBOJIMYECKUX AECHCTBUI.
CTpouts peueBble KOHCTPYKLHUH C
UCIOJIb30BaHUEM (DYHKIIMOHAIBHOM
TEPMUHOJIOTHH.

Hcnoab30BaTh KOMIIBIOTEPHBIE IPOTPAMMBI
JUISL UCCIIEI0OBAHMSI MTOJIOKEHHS Ha
KOOP/AMHATHOM MJIOCKOCTH TpauKOB
(GyHKIUI B 3aBUCUIMOCTH OT 3HAaUEHUH

K03 PULIMEHTOB, BXOAAIIMNX B POPMYITY.
Pacno3naBaTh BU/IbI U3y4aeMbIX QYHKLIUH.
IToka3pIBaTH CXeMaTUYECKH OJIOKEHHE Ha
KOOP/AMHATHOH MJIOCKOCTU TpaHKOB
bynkuuit (Hanpumep, y = kx + b B 3aBUCH-
MOCTH OT 3HaKOB KOA((HUIIMEHTOB K U b).
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Ctpouts rpaduky U3ydaeMbIX QyHKITHIA;
ONMCHIBATH MX CBONCTBA.

YuciaoBble M0CTe10BATEIbHOCTH. ApudmerTn

YEeCKasl U TEOMETPUUYICCKAs NPOrpeccumn

[ToHsATHE YNCIOBOM ITOCIIEIOBATEIBLHOCTH.
3asiaHue N0CIeA0BaTENbHOCTH PEKYPPEHTHOM
dbopmymoit u popmyoii n-ro wiena. [Uucna
duboHayyw. |

Apudmernyueckas U TeOMETpUUISCKas
nporpeccun. opmyiiel n-ro wieHa
apuMeTHIECKO ¥ reOMeTPHIECKON
MIPOrpecCuii, CyYMMbI IIEPBBIX 7 YJIEHOB.
N300pakeHne 4ieHoB apupMeTHUECKON U
F€OMETPUYECKON MMPOTrpeCCUil TOUKaMu
KOOPJIMHATHOM TJIOCKOCTH. JINHEHWHBIN U
AKCHNOHEHIMANbHBIN pocT. CloXKHbIE
MIPOIICHTHI.

IIpuMeHATH UHJIEKCHBIE 0003HAYEHUS,
CTPOMTH PEUEBBIE BHICKA3bIBAHUS C
MCII0JIb30BAHUEM TEPMUHOJIOTUH, CBA3AHHOMN
C TIOHATHEM IIOCIIE0BATEIbHOCTH.
BbruncasTh WieHbI I0CIEI0BATENbHOCTEN,
3aJJaHHBIX (POPMYIIOHN N-TO YICHA WU
peKyppeHTHOU (hopMysioil. Y cTaHABINBATH
3aKOHOMEPHOCTh B TIOCTPOEHUU
MOCJIEZIOBATEIbHOCTH, €CJIN BBIMMCAHbI
nepBble HECKOJIbKO ee uieHOB. M300paxkaTh
YIEHBI MOCIEeI0BAaTEIbHOCTH TOUKaMH Ha
KOOPAMHATHOM MJIOCKOCTH.

Pacno3naBartp apudmMeTndeckyro u
F€OMETPUUECKYIO IPOTPECCUU MPU PA3HBIX
cnocobax 3a7anusi. BbIBOAUTH Ha OCHOBE
JIOKa3aTeNbHbBIX PacCyXJIeHUN HOPMYIIbI
o01ero ujieHa apuPpMETHIECKON 1
F€OMETPHUYECKON MPOrpecCuil, CyMMBbI
NEPBBIX /1 YWIEHOB apu(METHIECKOH 1
F€OMETPHUYECKON NMPOTpeccuii; pemarb
3a/1a4yM C UCIOJIb30BAaHUEM ITUX (POPMYII.
PaccmaTpuBath npumepsl U3 peaibHOU
JKW3HU, WITIOCTPUPYIOIINE U3MEHEHUE B
aprudMeTHIECKON MPOTPECCHH, B
F€OMETPUYECKOM MTPOTrPECCHU; H300PakKATh
COOTBETCTBYIOIIME 3aBUCUMOCTH
rpaduYeCKy.

PemaTe 3a1aun Ha CJI0KHBIE ITPOLICHTHI, B
TOM UHCJI€ 3a/1a4M U3 pealbHON MPAKTHKH (C
HCIOJIb30BAHUEM KaJIbKYJISATOPA).

OnucarejbHas CTATHCTHKA

[IpencraBieHue qaHHBIX B BUAE TaOIUII,
nuarpamm, rpadukoB. CirydaitHas
U3MEHYUBOCTh. CTaTUCTUUYECKUE
XapaKTepUCTUKU HAaOOpa JaHHBIX: CpeAHEe
apudmernyeckoe, MeraHa, HauOoJbIlIee U
HauMEHbIIIee 3HaUeHUs, pa3Max
[IpencraBienust 0 BLIOOPOYHOM HC-
CIIEIOBaHUM.

N3BiaexkaTh nHGOPMAIIMIO U3 TAOIHI] K
JarpamM, BBIITOJIHATH BEIYHCICHUS 110
TaONMYHBIM JTaHHBIM. OnpenesiTh 110
JuarpaMmmaM HauOOJIBIINE U HAUMEHBIITHE
JTAaHHBIC, CPABHUBATH BEJIMUNHBI.
IpeacraBasiTh HHPOPMAIUIO B BUIC
TaOJIHII, CTOJI0YATHIX U KPYTOBBIX JHArPamMM,
B TOM YHCJIE C TIOMOIIBIO KOMITbIOTEPHBIX
IIPOrPAMM.

IIpuBOAMTH TPUMEPHI YUCIOBBIX JaHHBIX
(1leHa, pocT, BpeMs Ha I0pOTY), HAXOAUTh
CpeIHUE 3HAYECHUS, pa3MaxX YHCIOBBIX
HaOOPOB.

IIpuBoaMTH CoNlepKaTEIbHBIE TPUMEPHI
UCIIOJIb30BAHUS CPETHUX 3HAUCHUH, [T
OTIMCAaHUS JaHHBIX (YPOBEHB BOJIBI B
BOJI0E€ME, CIIOPTUBHBIE MIOKA3aTEeIH, OIpe-
JIeNIeHUe TPaHUI] KIIMMATUYECKUX 30H).
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C.]Iy'laﬁﬂble COOBITHS B BEPOATHOCTD

[lonsTHE O CilydallHOM OIIBITE U
CIIy4aifHOM COOBITHH. DJIeMEHTapHbIE
coObITHs. YacToTa Cly4aifHOTO COOBITHSL.
CraTucT4ecKuii MoaAXo 1 K MOHITHIO
BeposATHOCTH. [HecoBMecTHBIE COOBITHSL.
dopmyiia coKeHHUsT BEPOSITHOCTEH. |
BeposTHOCTH TPOTHUBOIIONIOKHBIX COOBITUH.
JlocToBepHbIE U HEBO3MOKHBIE COOBITHSI.
PaBHOBO3MOXHOCTB coObITHH. Kitaccuueckoe
OIIPENIETICHUE BEPOSITHOCTH.

IIpoBoauTH CilydailHbIE SKCIIEPUMEHTBHI, B
TOM YHCJIE C TOMOUIBIO0 KOMIIBIOTEPHOTO
MO/JIEJIMPOBAHHUS, HHTEPIIPETUPOBATH UX
pe3yJbTaThl. BBIYMCAATH 4acCTOTYy
CIIy9aifHOTO COOBITHS;, OLIEHNBAThH
BEPOSITHOCTH C IOMOIIBIO YACTOTHI, TIOJTY-
YEHHOU OMBITHBIM ITyTEM.

PemaTh 3amaun Ha HAaXOXKICHUE
BeposTHOCTEH coObITHil. [IpuBOAUTH
IPUMEPHI CIyYallHbIX COOBITUH, B TOM YHCIIE,
JIOCTOBEPHBIX U HEBO3MOXHBIX,
MaJoBEPOSITHBIX cOObITHI. [IpuBOANTH
MIPUMEPHI MPOTHUBOTIOJIOKHBIX COOBITHH,
PaBHOBEPOSITHBIX COOBITHIA.

DJieMeHTbl KOMOMHATOPUKH

Pemenne koMOMHATOPHBIX 3a/1a4
nepebopom BapuantoB. KomObuHaTtopHoe
MpaBuJIo YMHOKeHUS. [lepecTaHOBKH 1
(dakropuan

BoinoaHATh epedop Bcex BO3MOKHBIX
BApUAHTOB IS MepecyeTa 00BEKTOB WIN
KOMOHHAIIHIA.

[IpuMeHSITH TPaBUIIO0 KOMOWHATOPHOTO
YMHOKEHUS JJIs pEIIeHs 3a/1a4 Ha
HaXOJXKJIEHUE YHCIa 00HEKTOB HIIM KOM-
OuHarui (quaroHaj M MHOTOYTOJIbHHKA,
PYKOTIOKATHSI, YACIIO KOJIOB, H(POB,
napoJiel u T. 1.).

Pacno3naBaTth 33124 Ha ONIPEICIICHHE
YHCia MEPECTaHOBOK M BBITOTHATH
COOTBETCTBYIOIINE BHIYMCIICHHSL.
PemaThb 3a1a4n Ha BEIYKCIICHHE
BEPOSTHOCTH C MPUMEHEHHEM
KOMOWHATOPHUKH.

Muo:kecTBa. DjIeMeHThI JTIOTHKH

MHOXeCTBO, JIEMEHT MHO>KECTBA.
3agaHue MHOKECTB MEPEUUCTICHUEM
3JIEMEHTOB, XapaKTEPUCTUUECKUM CBOMCTBOM.
CrannapTHbie 0003HAYEHUS YUCIOBBIX
MHOXecTB. [lycToe MHOXECTBO U ero
o6o3Hauenue. ITonmuoxecTBo. OObeIMHEHNE
U MepeceueHrue MHOKECTB, PAa3HOCTh MHO-
JKECTB.

WimrocTpanust OTHOIIEHUN MEXTY
MHO>KECTBAMHM C TIOMOIIIBIO IMarpaMm Jijiepa
- Benna.

[ToHsTHE O PABHOCUIIBHOCTH, CIIEIOBAHUM,
ynoTpeOIeHe TOTUYECKUX CBA30K eciyu  mo
8 MOM U MOAbKO 8 MOM Clyyae, U, Ulu.

IIpuBoaMTHL PUMEPHI KOHEYHBIX U
O0eckoHeuHbIX MHOXecTB. HaxonuTh
00beIMHEHNE U TIepeceYeHne KOHKPETHBIX
MHO3K€ECTB, pa3HOCTh MHOKecTB. IIpuBoauTH
PUMEPBI HECIOXKHBIX KiI1accu(UKaALNN U3
pa3INyYHbIX 00JacTel KU3HU.
HNnarocTpupoBaTh TEOPETUKO-
MHO>KE€CTBEHHBIE MMOHATHS C IOMOIIBIO
Kpyros Juzepa.

Hcnonb3o0BaTh TEOPETUKO-MHOKECTBEHHYIO
CUMBOJIUKY U SI3bIK IIPU PELICHUH 33/1a4 B
XOJI€ U3y4YEHUs Pa3IuYHbIX Pa3aesioB Kypca.
HNanrocTpupoBaTh MaTeMaTUYECKHE
MOHATHUA U YTBEPKJICHUS IPUMEPAMHU.
Hcnosab30BaTh IpUMEphl U KOHTPIPUMEPHI
B apryMEHTalIHH.

KoncrpyupoBath maTemMaTuyeckue
MPEAJIOKEHUS C TOMOIIBIO JIOTUYECKHUX
CBA30K eC/li MO 8 MOM U MOAbKO 8 MOM
cuyyae, u, Wll.
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TEOMETPUS 7—9 kaaccwl

IIpsimble U yIJIbI

Touka, npsiMasi, I0CKOCTh. OTPE30K, JIyU.
VYrou. IIpsaMoi1 yroJi, OCTpbId U TYIIOM YIIBI,
pa3BEpHYTHIN yroj. BepTukanbHbIe U CMEXHBIE
yribl. buccekrpurca yria u ee CBOMCTBO.
CBoiicTBa yIJoB ¢ NapauleIbHbIMU U
NepIEeHIUKYJIIPHbIMU cTOpoHamMu. B3zaumHoe
PacroJIo;KeHUE IPSIMbIX Ha IJIOCKOCTH:
napajulesibHbIE U MIepeCcEeKaroIIecs MpsIMBbIE.
[IepnenaukynspHeie npsMbie. Teopemsl 0
NapajuieIbHOCTH U NEPIEHIUKYISIPHOCTH
npsmbIX. [lepneHauKynsp 1 HaKJIOHHas K Mpsi-
Moil. CepeAMHHBIN NEPIEHANKYISAP K OTPE3KY.

I'eomeTrpuueckoe mecto Touek. Meton
reoMeTpHUYeCcKuX MecT Touek. CBolicTBa
OMCCEKTPUCHI yrila U CepeIMHHOTO
MEPIEHIUKYIIApa K OTPE3KY

DopMyJINPOBATH OnpedesieHUs U
WIJIIOCTPUPOBATD NOHAMUS OMPE3Ka, 1Yud;
yena, npsamo20, 0Cmpo2o, mynozo u pas-
8EPHYMO20 Y2N08, 8EPIMUKAILHBIX U
CMEJICHBIX Y208, OUCCEKMPUCHL Y2Id.

D opMyJINPOBATH OnpedesieHus
nAapanienbHulX NPSAMBIX; Y2108,
00pazo8anHbIX NPU nepecedenuu 08yx
napanienbHulX NPSAMbIX CeKyulel,
NEPNEeHOUKVIAPHBIX NPAMbBIX, NEPHEHOUKY-
JApA U HAKTIOHHOU K NPAMOU; CepeOUuHH020
NepneHoOUuKyIapa K ompe3Ky, pacno3HaBaTh
1 M300pakKaTh UX HA YEPMeANCax U PUCYHKAX.
OO0BSACHATD, uMo makoe ceomempuyecKoe
Mecmo moyeK, IPUBOIAUTD NpUMepbl
2eOMEMPUYECKUX MeCn MoYex.
DopMyTUPOBATH AKCUOMY NAPATIENbHBIX
NPAMBIX.

DopMyJIMPOBATH U I0KA3BIBATH Meopembl,
svipasicaioujue c8olcmea 8epmuKaIbHbIX U
CMEIHCHBIX Y2108, CBOUCMBA U NPUSHAKU
napanienbHulX NPSMbIX, 0 eOUHCMBEHHOCMU
NepneHOUKYIApa K Npsmotl, C8olcmee
NepneHOUKyIApa U HAKIOHHOU, CEOUCMBaX
buccekmpucsl yena u cepeouHHo2o nep-
NeHOUKYIAPA K OMpe3K).

Pemats 3a0auu na nocmpoenue,
0oKkaszamenbcmeo u gvlyucieHus. BulaeasiTb
8 YCI08UU 3A0a4U YCI08Ue U 3aKTI0YeHUe.
Onupascs Ha yciosue 3a0a4uy, NTPOBOAUTH
HeobXo0uMble 0OKa3amenvhbie
Paccysncoenus.

ConocTaBJIATh N0JYVYEHHbLU pe3VIbmam ¢
yenosuem 3a0ayu

TpeyrojbHuKHN

TpeyronsHuku. [IpsmoyrosibHsie,
OCTPOYTOJIbHBIE U TYIIOYTOJIbHBIE
TpeyroJibHUKU. BricoTa, Menuana, Ouccekrpuca,
CpEIHSA JIMHUS TPEYTOJIbHUKA.
PaBHOOe/1peHHbIE U PABHOCTOPOHHUE
TPEyroJabHUKH; CBOMCTBA U IIPU3HAKU
paBHOOEIPEHHOTO TPEYrOJbHUKA.

IIpu3Haky paBeHCTBA TPEYTOJILHUKOB.
IIpu3Haku paBeHCTBA NPAMOYTOJIBHBIX
TpeyroabHUKOB. HepaBeHCTBO TpeyroiabHUKA.
CooTHOLIEHN MEX Yy CTOPOHAMU U yIiaMU
TpeyrojabHuka. CyMMa yrioB TpEYroJbHUKA.
Buemnue yrisl TpeyrojbHUKa, TEOpEMaA O

BHEIIIHEM YTiie TpeyrosibHuka. Teopema Paeca.

®opMyJIHPOBATH OIPE/ICIECHUS
IPSMOYTOJIBHOTO, OCTPOYI'OJILHOTO,
TYIOYT0JIbHOT0, paBHOOEIPEHHOTO,
PaBHOCTOPOHHETO TPEYrOJbHUKOB; BHICOTHI,
Me/IMaHbl, OUCCEKTPUCHI, CPEAHEHN JINHUU
TPEYrOJIbHUKA; PACIIO3HABATH U M300pa-
7KaTh X HA YEPTEKAX U PUCYHKAX.
®opMyIHpPOBATH OIPENIEICHUE PAaBHBIX
TPEYrOJIbHUKOB. POpMYyIHPOBATH U
JAOKa3bIBATh TEOPEMBI O IIPU3HAKAX Pa-
BEHCTBA TPEYTOJIbHUKOB.

OO0BSICHATHL U WIVIIOCTPHPOBATH
HEPABEHCTBO TPEYTOJIbHUKA.
DopMyITHPOBATH U JOKA3BIBATH TEOPEMBI O
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[Torobue TpeyrobHUKOB; KO3 HUITHEHT
noo0us. [Ipu3Haky mogo6us TpEyroabHUKOB.
Teopema [Mudaropa. Cunyc, KocHHYC,
TaHT€HC, KOTAHI'€HC OCTPOTO Yria
PSIMOYTOJIBHOTO TPEYTOJIbHUKA U YIII0B 0T 0 10
180°; mpuBenenue K octpomy yriy. Pemenue
MPSMOYTOJIBHBIX TPEYTOJIBHUKOB.

OCHOBHOE TPUTOHOMETPUIECKOE TOKIECTBO.
@opMynbl, CBA3BIBAIOIINE CUHYC, KOCHHYC,
TaHTEHC, KOTAaHT€HC OJHOTO U TOTO K€ yTIJa.
Pemienne TpeyroibHUKOB: TEOpeMa KOCHHYCOB U
TeopeMa CHHYCOB.

3aMevarenbHbIe TOUYKH TPEYTOJIbHUKA: TOUYKH
TIepeceveHus CepeIMHHBIX MEPIIEHINKYISIPOB,
OWCCEeKTpUC, MEJIaH, BBICOT WII MX
npoaoskeHui. [OKpyXHOCTh Disepa. |

CBOICTBAX M MpU3HAKaX PaBHOOEIPEHHOTO
TPEYrOJIbHUKA, COOTHOLIEHUAX MEXY
CTOPOHAMH U YIJIaMU TPEYTOJIbHUKA, CYMME
YIJI0B TPEYrOJIbHUKA, BHEIIIHEM YIJIE
TPEYroJIbHUKA, O CPEIHEN JIMHUU
TPEYroJbHUKA.

@D opMyJIMPOBATH OTIPEICTICHUE TTOA00HBIX
TPEYTOJIbHUKOB.

®opMyIHpPOBATh U J0OKA3bIBATH TEOPEMBI O
IpU3HAKaX M0J00MS TPEyroJbHUKOB,
teopemy Darneca.

®opMyIHpPOBaTh OIPENEICHUS U
WLIIOCTPUPOBATH MOHATUS CUHYCA,
KOCHHYCa, TAHT€HCAa 1 KOTAHI'€HCa OCTPOTO
yria npsMOYyroJIbHOTO TPEYroJIbHUKA.
BoiBoauTh (GOpMyIibl, BhIpasKarome
(GyHKIMH yTiia IpSMOYTOJIbHOTO
TPEYTrOJbHUKA YEPE3 €r0 CTOPOHBI.
®opMyIHPOBATh U JOKA3bIBATH TEOPEMY
[Tucaropa.

®opMyIHpOBaTh OIpEIEICHUS CUHYCA,
KOCHHYCa, TAHT€HCa, KOTaHTreHca yrios oT 0
1o 180°.

BoiBoauTh (hOpMyIIbI, BHIpasKaIOLINE
¢dbyrkuu yrios oT 0 1o 180° uepes GpyHkmm
OCTpBIX YIJI0B. ®OPMYJIMPOBATH U
Pa3bACHATH OCHOBHOE TPUTOHOMETPUYECKOE
ToxaecTBO. 1o 3HaUeHUsIM OTHOM TpU-
TOHOMETPUYECKON PYHKIIUU yriia
BBIYMCJIATH 3HAYEHUS JPYTUX
TPUTOHOMETPUUECKUX (PYHKIIMI 3TOro yria.
DopMyJIMPOBATH U J0KA3bIBATh TEOPEMBI
CHHYCOB U KOCUHYCOB.

D opMyJIHPOBATh U A0KA3bIBATh TEOPEMBI O
TOYKax MEepeCceYeHUsl CepeAMHHBIX
NEePIEeHIUKYISIPOB, OUCCEKTPUC, MEAUAH,
BBICOT WJIA UX MPOJOJIKEHUN.

HccnenoBarhb CBOKCTBA TPEYrOJIbHUKA C
MIOMOILIbIO KOMITBIOTEPHBIX IIPOTPAMM.
PemaTp 3a1aun Ha NOCTPOEHHUE,
JI0Ka3aTeJIbCTBO U BHIYMCIICHUS. BbIaensarTs B
YCIIOBHUHM 33J]a41 YCIIOBHE U 3aKIIFOUCHHUE.
MogaeanpoBaTh yCIOBUE 33Ja4H C
MIOMOUIBIO YEPTEKA UM PUCYHKA, IPOBOAUTH
JOTIOJTHUTEIIbHBIE IOCTPOEHHUS B X01€
pemeHns. Onupasch Ha JaHHBIE YCIOBUS
3aJa4u, MPOBOAUTH HEOOXOIUMbIE
paccyXJIeHUs.

HHTepnperupoBaTh MOJy4YEHHBIN
pE3yAbTaT U CONOCTABIIATE €0 C YCIOBUEM
3a/1a41

YerTbIpexyroJbHUKH
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YersipexyrosbHuk. [lapamnenorpamm,
TEOPEMBI O CBOMCTBAX CTOPOH, YIJIOB U
JMaroHajel napauiesorpaMma 1 €ro Ipu3Haxu.

[IpssMOyrobHUK, TEOPEMA O PAaBEHCTBE
I[I/IaFOHaHGf/'I IpsAMOYT'OJIbHHKA.

Pom0, Teopema o cBOICTBE AMAaroHaneu.
Ksanpar.

Tpaneuus, cpeaHss JIMHUS TPANCLUH;

paBHOOEIPEHHAS TPATICIIHS

D opMyJIHPOBATH OTIPE/ICICHUS
napauiesiorpaMma, psIMOYroJIbHUKA,
KBaJipara, poM0Oa, Tparneiuu,
paBHOOEIPEHHON U MPSMOYTOJIBHON
Tparenuu, CpeIHeN JIMHUY TPareluy;
pacno3HaBaTh U M300paskaTh UX Ha
YepTekax U pUCyHKax.

®opMyJIHPOBATH U JOKA3bIBATH TEOPEMEI O
CBOICTBaX M MpU3HAKaX MapajIeorpaMMma,
IPSIMOYTOJIbHHMKA, KBajJpaTa, pomoa,
TpareIum.

HccnenoBaTh CBONCTBA YETHIPEXYTOJIEHUKOB
C TIOMOIIHIO KOMITBIOTEPHBIX MPOTPAMM.
PemaTsh 3a1auu Ha IOCTpOECHHE,
JI0Ka3aTeIbCTBO M BEIYMCIICHHS.
MoaeaupoBaTh yCIOBHE 33a9H C
TIOMOIIIBIO YePTEkKa WU PUCYHKA,
NPOBOAMUTD JIOTIOJTHUTEIBHBIE TIOCTPOCHHS B
Xo7ie pemeHus. BeiieasiTe Ha yepTexe
KOH(HUTYpaIiK, HEOOXO0IUMBIE IS
IIPOBE/ICHUS] 000CHOBAaHUH JIOTHUECKIX
nraroB pemeHus. MTHTEpripeTHpoBaTh
TIOJTy9E€HHBIA PE3YJIbTAT M COTIOCTABIISTH €T0
C YCIIOBHEM 3aJIa4d

MHOroyroJibHUKHU

MHoroyroiasHuK. BeIykiibie
MHOTOYroJIbHUKH. [IpaBuiibHBIE
MHOTOYToJIbHUKU. Teopema 0 cymMMe YIiioB BbI-
MyKJIOTO MHOTOYroJibHUKa. Teopema o cymme
BHEIIHUX YIJIOB BBIITYKJIOTO MHOTOYTOJIbHUKA

Pacno3HaBaTh MHOTOYTOJIbHUKH,
(popmysIpoBaTh OnpeeseHue u
NPUBOAUTH IPUMEPHl MHOTOYT OJIbHUKOB.

@ opMyIHPOBaATh U JOKA3bIBATH TEOPEMY O
CYMME YTJIOB BBIITYKJIOTO MHOTOYTOJIbHHUKA.
HccnenoBath CBOICTBAa MHOTOYTOJILHUKOB C
MOMOUIBI0 KOMIIBIOTEPHBIX TPOTPAMM.
Pematp 3a7aun Ha 10Ka3aTEILCTBO U
BbIuKcieHus. MoaeaupoBaTh yCiIoOBHE
3aJ]a4i ¢ TOMOUIbIO YepTeKa WIIM PUCYHKA,
NMPOBOIMUTH JOMOJHUTEIbHBIE IOCTPOCHUS B
XO/JIE pelICHHUS.

HNuTepnpeTupoBaTh NOJyYCHHBIN
pe3yabTaT U COMOCTABJISTH €T0 C YCIOBHEM
3a1aun

OKpyKHOCTb H KpYr

OxpyxHocTb U Kpyr. Llentp, paguyc,
muametp. Jyra, xopzaa. Cekrop, CerMeHr.
IlenTpanbHbIi, BHMCAHHBIA YOI, BETUYHHA
BIIMCAHHOIO yriia. BzanMHoe pacrnolioxkeHue
IIPSIMOM ¥ OKPYKHOCTH, IBYX OKPY’KHOCTEM.
KacarenbHas 1 cekymas K OKpyKHOCTH, UX
CBOMCTBA.

Bnucanubie 1 onucaHHbIE
MHOTOYI'OJIbHUKH. OKpYXHOCTb, BIINCAHHAS B
TPEYrOJIbHUK, U OKPYKHOCTB, OIMUCAHHAs OKOJIO
TPEYroJIbHUKA. TeopeMsbl O CylleCTBOBAaHUU

®opMyJIHPOBATH OIPE/IEIECHUS TOHATHH,
CBSI3aHHBIX C OKPYXHOCTBIO, [IEHTPAJIBHOTO U
BITMCAHHOTO YIJIOB, CEKYIIEH U KacaTelbHOM
K OKPY>KHOCTH, YTJIOB, CBSI3aHHBIX C OKPYX-
HOCTBIO.

®opMyJIHPOBATH U JOKa3bIBATh TEOPEMBI O
BIIMCAHHBIX YyIJiaX, yriax, CBI3aHHBIX C
OKPY>KHOCTBIO.

H300paxkaTh, pacno3HaBaTh U ONMCHIBATH
B3aMMHO€ PACHOJIOKEHHE IPIMON U
OKPY>KHOCTH.
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OKPYKHOCTH, BIMCAHHOW B TPEYrOJIbHUK, U
OKPYXKHOCTH, OIIMCAHHOU OKOJIO TPEYroJIbHUKA.
Bniucanneie 1 OnMcaHHbIE OKPYKHOCTH
MPaBUIILHOTO MHOTOYTOJIbHUKA. [ BriicanHsbie u
OTNMCAHHBIC YETHIPEXYTOJIbHUKH. |

@opMyJIbI ISl BBIYUCIECHHUS CTOPOHBI
MPaBUJILHOIO MHOTOYTOJIbHUKA; paauyca
OKPY)KHOCTH, BIIMCAHHOM B IPABUJIbHBIN
MHOT'OYTOJIbHHK; paguyca OKpYKHOCTH, OTIH-
CaHHOM OKOJIO MPAaBUJIBHOTO MHOTOYTOJIbHUKA

H3o06paxkarh 1 popMyJIHPOBATH
OIIPEEJICHNUS BIIUCAHHBIX U OIIMCAHHBIX
MHOTOYTI'OJIbHUKOB U TPEYrOJIbHUKOB;
OKPY>KHOCTH, BIUCAHHOU B TPEYTOJIbHUK, U
OKPYKHOCTH, OITMCAHHOU OKOJIO
TPEYroJbHUKA.

®opMyIHpPOBATh U JOKA3bIBATH TEOPEMBI O
BIIMCAHHOW U OIIMCAaHHOM OKPYKHOCTSIX
TPEYroJbHUKA U MHOIOYTOJIbHHUKA.
HccaenoBarh cBOHCTBa KOHPHUTYpaLIUH,
CBA3aHHBIX C OKPYKHOCTBIO, C IOMOIIIbIO
KOMITBIOTEPHBIX POTPaMM.

PemaTtp 3a7aun Ha IOCTpOEHUE,
JI0Ka3aTeNIbCTBO U BBIYMCIICHUS.
MoaeanpoBaTh yCIOBUE 3aJ1a4H C
MOMOMUIBIO YEPTEKa UIH PUCYHKA,
NPOBOJAUTH JONOJHUTENbHBIE IOCTPOCHUS B
X0/Jie peuieHus. Bplaeasite Ha yepTexe
KOH(UTyparuu, He0OX0IUMBIE IS
poBeICHUS] 00OCHOBAaHUMN JIOTHUECKUX
nraroB peuieHus. UHTepnperupoBarb
MOJIy4YE€HHBIH PE3YAbTAT U CONMOCTABJATH €T0
C YCIIOBHEM 3a/1a4

I'eomeTpuyeckue npeodpPa3oBaHusA

[Tonstue o paBenctre puryp. [lonstue
JIBUKEHUSI: OCEBasi U [IEHTPaJIbHAs CHMMETPUH,
napajiebHbIN ITepeHoc, moBopoT. [lonsTue o
nmono0uu (puryp u ToMOTETUH

OO0BSICHATH U WIIIOCTPUPOBATDH MOHATHUS
paBeHcTBa Guryp, mogoous. CTpouTh
paBHBIE U CUMMETpPUYHBIE QUTYPBI,
BBINOJIHATH [apaJljIeNIbHbIN epeHoc U
MOBOPOT.

HccaenoBaTh cBOMCTBA IBUKEHUI C
MOMOIUIBI0 KOMIIBIOTEPHBIX IPOTPAMM.
BbINOJHATHL TPOEKTHI 110 TEMaM
reOMETPUUECKUX MpeoOpazoBaHuil Ha
MJIOCKOCTH

ITocTpoeHust ¢ MOMOIIBbIO HUPKYJISA U JUHEHKH

[TocTpoenust ¢ TOMOMIBIO UPKYIIA U
JTUHENKU. OCHOBHBIE 3a/1a4M Ha IOCTPOCHUE:
JieNieHue OTpe3Ka MoTmojam; MoCTPOeHHUE yria,
PaBHOTO TaHHOMY; IIOCTPOEHHUE TPEYroJIbHUKA
10 TPEM CTOPOHAM; TIOCTPOEHUE
MEePIEeHIUKYISApa K IPSIMO; TOCTPOCHUE
OMCCEeKTPUCHI yria; IeJIeHHe OTpe3Ka Ha n
paBHBIX YacTei.

Pematp 3a1aum Ha MOCTPOSHUE C TIOMOUIBIO
LUPKYJISL U JIMHEHKH.

HaxoauThb ycloBHs CyIIECTBOBAHHUS
pEeLICHUS, BBIIOJIHAT TIOCTPOSHHE TOYEK,
HEOOXOMMBIX JUISl TIOCTPOSHHS HCKOMOM
burypsr.

Jloka3pIBaTh, 4TO TIOCTPOCHHAS (uUrypa
YIOBJIETBOPSIET YCIOBUAM 33Ja4r
(onpeaessiTh YUCIIO PEeIIEHUH 3aJauu IpU
Ka)XJIOM BO3MOKHOM BbIOOpE TaHHBIX)

I/I3Mepeﬂne TCOMETPUICCKHUX BCJIUINH

Jnuna otpeska. [Inuna tomanoil. [lepumerp
MHOT'OYT OJIbHHKA.

PaccrosiHME OT TOUKH 10 IPSMOM.
Paccrosnne Mex 1y napauieIbHbBIMU PSMBIMHU.
JlnvHa OKpYKHOCTH, YUCIIO T; JJIMHA yTU
OKPYXHOCTH.

OO0BSICHATH U WIVIIOCTPHPOBATH [TOHATHE
IepUMeTpa MHOTOYTOJIbHHKA.
®opMyIHPOBATH ONPEAEICHUS PACCTOSHHUS
MEX1y TOUKaMH, OT TOYKHU A0 IPSIMOH,

MEX 1y MapajuieIbHbIMU IPSIMBIMU.
DopMyJINPOBATH U 00BICHATH CBOWCTBA
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I'pangycHas mepa yria, COOTBETCTBUE MEXKTY
BEJIMYMHOM LIEHTPAJIBHOIO yrila U JJIMHOU AYr'U
OKpyxHOCTH. [Pannannas mepa yria. |

[onsaTHe momaay niIockux Guryp.
PaBHOCOCTaBNIEHHBIE U PABHOBEIUKUE (PUTYPHI.
[Tnowmans npsmoyroiabHuka. Ilnomanu
napajuiesiorpaMmma, TpeyrojibHUKa U Tparenuu
(ocHOBHBIE (hOpMYJIBI). POPMYIIBI,
BBIPAYKAIOLIKE IJIOIA/lb TPEYrOJIbHUKA Yepe3
JIB€ CTOPOHBI U YTOJI MEX1Yy HUMHU, YePE3
MEPUMETP U PaJANyC BIUCAHHON OKPYKHOCTH;
dbopmyna ['epona.

[Tnomians MHOrOyroapHuKa. [lnomans kpyra
U wiomas cekropa. CoOOTHOLIEHUE MEXTY
IJIOLIAASIMU TTO00HBIX QUTYp

JUTMHBI, TPalyCHOM MephI yria, MIOMaax.
@DopMyTHPOBATH COOTBETCTBHE MEXIY
BEJIMYMHOM LIEHTPAJLHOTO yIja U ATUHOMN
JIyTH OKPY>KHOCTH.

OOBSICHATH U WLTIOCTPUPOBATH ITOHSATHUS
PaBHOBEJIMKUX U PABHOCOCTABIICHHBIX (PUTYP.
BeiBoauTh (hopMyIibl MIomaaei
IPSIMOYTOJIbHUKA, ITapajljIeiorpaMMa,
TPEYroJbHUKA U Tpameuu, a Takxke Ghop-
MYJ1y, BBIPAKAIOLIYIO IJI0IA/Ih
TPEYTroJbHUKA Yepe3 IBE CTOPOHBI U yroJl
MEX Ty HUMH, JUTHHY OKPYKHOCTH, TIIOIIAIb
Kpyra.

HaxoauTs mioniagr MHOTOYTOJIEHUKA
pazOueHneM Ha TPEYTrOJIbHUKU U
YEeTBHIPEXyrOJIbHUKH.

OO0BbSACHATH U MJLJIIOCTPUPOBATH
OTHOIIICHHE TIJIOMIA/IeH TOJ0OHBIX (QUTYP.
Pemars 3a1aun Ha BHIYKCICHUE JIMHEHHBIX
BEJINYWH, TPATyCHON MEPHI yriia U TIomaaei
TPEYrOJHLHUKOB, YeTHIPEXYTOJIbHIUKOB 1
MHOTOYTOJIbHUKOB, JUTHHBI OKPY)KHOCTH H
wionaau kpyra. Onupasich Ha JaHHbIE
YCIIOBHS 33J1a4¥, HAXOAMTh BO3MOXHOCTH
MIPUMEHEHUsI HEOOXOUMBIX (hOpMYI,
npeoOpazoBLIBATh (POPMYIIBI.
Hcnoan3oBath Gopmyssl 1jisi 000CHOBAHUS
JIOKa3aTeNIbHBIX PACCYKIECHUHN B X0/Ie
pelIeHus.

NuTepnpeTupoBaTh MOTYy4YCHHBIN
pe3yabTaT U CONMOCTABJISATH €r0 C YCIOBHEM
3a1aun

Koopaunartsl

JlexkapTOBbI KOOPJIMHATHI HA MJIOCKOCTH.
VYpaBHenue npsimoit. KoopauHatel cepeanHbl
oTpeska. DopMmysa pacCTOSTHUS MEXKTY AByMS
TOYKaMH IIOCKOCTU. YpaBHEHUE OKPYKHOCTH

OO0BSICHATH U WIIIOCTPUPOBATH MMOHITHE
JIEKapTOBOM CHUCTEMbI KOOPAUHAT.
BbIBOAMTH U HCNOJIB30BATH (OPMYJIBI
KOOPJMHAT CepPeIMHBI OTPE3Ka, PACCTOSIHHS
MEX1y IBYMSI TOUKaMH ILJIOCKOCTH,
YpaBHEHUS MPSIMOM U OKPY>KHOCTH.
BbINOJHATHL TPOEKTHI 110 TEMaM
MCIOJIb30BaHUsI KOOPAMHATHOTO METOIa IPU
pelleHnH 3a7]a4 Ha BBIYUCIICHUS U
JI0Ka3aTesIbCTBA

BekTopsl

Bekrop. JlnuHa (Moyib) BEKTOpA.
PaBencTBO BekTOpoB. KominHeapHble BEKTOPBI.
KoopannaTsl BekTOopa. YMHOKEHHE BEKTOpa Ha
YHCII0, CyMMa BEKTOPOB, pa3io)KeHUE BEKTOPA
0 IByM HEKOJUIMHEapHBIM BEKTOpaM. YToll
Mexly BekTopamu. CKalsipHOE ITPOU3BEICHHE
BEKTOPOB

®opMyIHpPOBaTh ONPENEICHUS U
WITIOCTPUPOBATh MOHATUS BEKTOPA, JJTUHBI
(Momy1nsl) BEKTOpa, KOJUTMHEAPHBIX BEKTOPOB,
pPaBHBIX BEKTOPOB.

BbIuucasITh JJIMHY U KOOPAMHATHI BEKTOPA.
HaxoauTp yroa Mex1y BEKTOpaMH.
BbINOJIHATH ONEpaliui Hajl BEKTOPAMHU.
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BuInoaHaTs IMPOCKTHI IO TCMaM
HCII0JIb30BAaHWA BEKTOPHOI'O METOJa IIpU
peliCHUHU 3aJa4 Ha BBIYMUCJIICHUA U JOKAa3a-

TEIbCTBA
DJIeMeHTBhI JIOTUKH

Omnpenenenne. AKCHOMBI U TEOPEMBI. BocnpousBoauts  popMynnpoBKU
Jloka3arenbeTBO. [loka3arenbeTBO OT OIIpENIEIICHUI; KOHCTPYUPOBATh HECIIOKHbIE
npoTuBHOTO. Teopema, oOpaTHast JaHHO. OIPEAEIIEHUS CAaMOCTOSITEIBHO.
[Ipumep u KOHTpHIpHUMED. BocnpousBoauth GopMyIupoOBKYU U

JIOKA3aTeIbCTBA H3YUCHHBIX TEOPEM,
MIPOBOJMTH HECIOKHBIC JOKA3aTCIILCTBA
CaMOCTOSITEIIBHO, CChIIATHCS B XOJI€
000CHOBaHMIA HAa OTIPENICTICHUSI, TEOPEMBI,
AKCHUOMBI

®opMBbl oOpraHu3auu yueOHOro npoiecca:
. WHIUBUAyalIbHbIE, TPYNIOBbIE, HHIUBUYalIbHO-TPYIIIOBBIE, (PPOHTANIBHBIE,
. KJIACCHbIE U BHEKJIACCHBIE.
KonTpons ocymiecTBiasieTcss B BHAE CaMOCTOSITENbHBIX paboT, 3a4€TOB, MHUCbMEHHBIX
TECTOB, MAaTeMaTUYeCKHMX JUKTAaHTOB, YCTHOTO CYeTa C CaMONPOBEPKOW, YHMCIOBBIX
MaTeMaTHYeCKUX JUKTAaHTOB IO TEME€ YypOoKa, KOHTPOJBHBIX paboT Mo paszgenaM ydyeOHHKA.
KoHTposbHble paboThI COCTaBIEHBI C YUETOM 0053aTENbHBIX PE3YAbTATOB 00YUECHHUS.

7. Onucanue yueOHO-MeTOANYECKOT0 U MATEPUATIBLHO - TEXHHYECKOT0
o0ecneyeHusi 00pa3oBaTeJIbHOIO Mpouecca
Hanenennocts  oOpa3oBaHMsi Ha  pa3BUTHE JIMYHOCTU  OOydYaromierocs,  €ro
MO03HABATEIbHBIX, HHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHN OINpenesieT MECTO CPEICTB
00y4eHHs U y4eOHOTO 000PYAOBaHUS B CUCTEME TPETIOJaBaHNs MATEMaTHKH.
IlepeyeHb y4eOHO-METOAUYECKOT0 KOMILIIEKCA:
Jlutepatypa, Hcnob30BaHHAS NIPH MOATOTOBKE MPOrPaMMBbI

1. TlpumepHble mporpaMMmbl IO Y4eOHBIM MpeaMeTaM. MartemaTuka. 5-9 kimaccel. — 3-¢ u3jl.,
niepepad. — M. : IIpocsemenue, 2018. (CtaHmapThl BTOPOTO IMOKOJEHUS).

2. T'eomerpus. Paboumne nporpammsl k yueOHuky JI.C.ATtanacsiHa u ap. 7-9 KJ1acchl:
rocobwue s yuutenei oomieoopasoB. yupexaennit/ B.®.byry308.- 2-¢ uza., 1opad. —
M.: IIpocsemenue, 2018.

3. Maremaruka. COOpHHK pabo4mX mporpamMm. 5 — 6 KJIacChl: MOcoOUe IS YIUTEIIeH
o0meoOpaszoBat. opranmu3anuii/ coct. T.A. BypmucTtposa. — 3-¢ u3a. — M.:
[Ipoceenienue,2018.

4. Anre6pa. CoopHuk pabounx mporpamm. 7 — 9 Kiaccel:ocodue i yauTenen
obmreoOpazoBar. yupexaenuii (cocrapurens T.A.bypmuctposa). — M.: [IpocBenienue,
2018.

IIporpamMHoO — MeToAU4YECKOEe 00ecTievyeHune.
Y4eOHuUK:

1. Maremaruka. 5 xiacc : yue6. mist o0meoopasosar. yupexaenuii / I'. B. lopodees [u ap.]
nox pex. I'. B. lopodeesa, 1. @. [llapriruna ; Poc. akaza. Hayk, Poc. akan. oOpa3oBanus,
u3n-Bo «lIpocsemenue». — M. : [Ipocsemenue, 2018. — 303 c. : un. — (AkageMudecKuit
IIKOJIbHBIN y4eOHUK). YueOHuk nopabdoran B cootBeTcTBUM ¢ I'OC ocHOBHOTO 00111€T0
oOpa3oBaHus

2. Maremaruka. 6 kiacc : y4e0. it oomeoopasonat. yupexaenuit / I'. B. lopodees [u np.]
nox pex. I'. B. lopodeesa, U. ®@. llapeiruna; Poc. akan. Hayk, Poc. akan. obpazoBanus,
u3a-Bo «lIpocsemenne». — M. : [Ipocsemenue, 2017. — 303 c. : ui. — (AxkageMuyecKuit
IIKOJIBHBIN Y4eOHHK). Y4ueOHHUK nopabdotaH B cooTBeTcTBUU ¢ PI'OC ocHOBHOrO 06111€r0
oOpa3oBaHus
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. Anrebpa. YueOnuk ans 7 kiacca o0meoOpasoBatenbHbIX yupexaenuil. [lox pen. I'.B.
Hopodeepa. — M., [Tpocsemienne-poda, 2017 r. YueOHUK 10pabOTaH B COOTBETCTBUU C
@I'OC ocHOBHOTO 001IEr0 00pa30BaHUS

. Maremaruka. 8 xinacc. YueOHUK 111 001eo0pazoBarensHoit mkousl. [Tog pen. I'.B.
Hopodeepa. — M., [Ipocsemienne-/poda, 2018 r. YueOHUK 10pabOTaH B COOTBETCTBUU C
®I'OC ocHOBHOTO 0011ETO 00pa30BaAHUS

. Maremaruka. 9 xnacc. Yue6HUK a1 oOuieo0pasoBarenbHoi mikosibl. [lox pea. I'.B.
Hopodeera. — M., [Tpocsemienne-poda, 2019 r. YueOHUK 10pabOTaH B COOTBETCTBUH C
@I'OC ocHOBHOTO 0011ETO0 00pPa30BaAHUS

. T'eomerpust. 7-9: yueOHUK 11 001Ie00pazoBaTebHbIX yupexacanid. JI.C. AtanacsH,
B.®. byry3os, C.b. Kagomues u ap. — M., IIpocsemenue, 2019 1.

IMoco6ust 1Jist yYuTe sl U y4eHUKOB:

1. JI.B.Ky3nenoB, C.C.MunaeBa TemaTtuueckue TecTl S5 Kiacc M.:
[Ipocsemuienue,2016

2. I''B. Hopodeen, JI.B. Ky3nenoB Junakruueckuil marepuan S5 kiacc M:
[Ipocemienue, 2016

3. E.E. Tynpunnckas., Matemaruka . 6 kiacc. baunonpoc: nocobue s
y4damuxcsi 00pazoBat. Yupexaenuit — 4-e uza.,-M.:Muemosuna, 2016

4. Maremartuka. YCTHBIC yIIpaXHEHUS. 5-6 KIacChl: TOcOOUe IS yIUTeNeH

obmeo0Opazoat. yupexaenuii/C.C.Munaea; Poc.akan. Hayk, Poc. Akan.
O6pazoBanus, uza. «IIpocsemenue». — M.: [Ipocsemenue, 2017

5. Maremaruka. 6 kiacc. TeTpaau 1as KOHTPoJIbHBIX paboT Nel u Ne2/ ..
3y6apesa, W.I1.JlenemonkoBa. — 5-¢ uzf.,crep. — M.:Muemosuna, 2017.
6. Martemaruka.6 kinacc. CamocTosiTeNbHbIE paOOThI TS yJaIuXCst

ob6meoOpazoBat.yupexaenuii/M.1.3ybapesa, U.I1.Jlenemonkoga,
M,C.Munpmreiin, 2016.

7. XnesHiok H.H., BanoBa M.B. ®opMupoBaHne BEIYUCIUTEIbHBIX HABBIKOB Ha
ypOKax MaTteMaTuku, 5-9 kimaccel.  M.: Unekca, 2017

8. Anrebpa.7 Ki1acc: MOypoOYHBIE IUIAHBI IO YY€OHUKY IO peaaKIIueH
I'.B.lopodeesa/aBt.-coct. M.®.Kanununa. — Bonarorpaa: Yuurens, 2018.

0. Anrebpa.8 kj1acc: moypoYHbI€ IUIaHbI IO YYEeOHUKY TOJ1 pelaKkiuei
I'.B.lopodeesa/at.-coct. T.1O.Jromuna. — Bonrorpan: Yuurens, 2019.

10. Anrebpa.9 kitacc: moypo4HsbI€ IUIaHBI IO YY€OHUKY MO peaaKIIueH
I'.B.lopodeesa/art.-coct. T.H.Buneman. — Bosrorpaa: Yuurens, 2017.

11. EBcradnena JI.II. Anrebpa, 7 ki1.: aumaktuyeckue marepuanst / JLII.
EBcradnena, A. I1. Kapn .- M.: [Ipocsemenue, 2017.

12. Kysnenona JI.B. Anre6pa, 7-9 ki1.: koHTpoJsibHBIE paboThl/ JI. B. Ky3Hemnoga,
C. C. Munaesa, JI.O. PocnoBa. - M.: [IpocBemienue, 2018.

13. Kysznenosa JI. B. Anrebpa, 7 ki1.: rematuyeckue tectsl. / JI. B. Ky3uneuosa, C.
C. Munaesa, JI.O. PocnoBa. - M.: IIpocsemienue, 2017.

14. Hopodees I'.B. Anrebpa, 7 k., kaura st yaurens / I'.B. Hopodees, C. C.
MunaeBa, C.b. CyBopoBa.- M.: [Ipocsemenue, 2017.

15. EBcradnesa JI.II. Anrebpa, 8 kin.: aumaktuyeckue marepuaist / JLIT.
EBcradnena, A. I1. Kapn .- M.: IIpocsemienue, 2018.

16. Kysnenosa JI. B. Anre6pa, 8 xi1.: tematuueckue tectsl. / JI. B. Ky3nenona, C.
C. Munaesa, JI.O. Pocnosa. - M.: IIpocsemenue, 2018.

17. Hopocdees I'.B. Anrebpa, 8 xi., kaura qis yaurens / I.B. lopogees, C. C.
MunaeBa, C.b. Cysoposa.- M.: IIpocsemenue, 2018.

18. EBcradnena JLII. Anrebpa, 9 xi.: nunakrudeckue marepuainst / JLII.
EBcradnena, A. I1. Kapn .- M.: IIpocsemenue, 2019.

19. Kysnenosa JI. B. Anre6pa, 9 xi.: rematudeckue tectsl. / JI. B. Ky3nenona, C.

C. Mumnaesa, JI.O. Pocnosa. - M.: Ilpocemienue, 2019.
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20. Hopodees I'.B. Anrebpa, 9 kn., kaura mist yaurens / I'.B. lopodees, C. C.
MumnaeBa, C.b. CyBopoBa.- M.: [Ipocsemienue, 2019.

TexHu4ecKue cpeacTBA O0yUEHUSI:
- KOMITBIOTEP;
-MYJIBTUMEINAIIPOEKTOD;

-3KpaH (HaBECHO).

Y4eOHo-npaKkTHYECKOE H Y4eOHO-/1a00paTOpHOEe 000py10BaHME:
-JOCKa MarHuTHasd,
-KOMIIJICKT YCPTCIKHBIX HHCTPYMCHTOB,
-KOMIUJICKT INIAHUMETPHUYCCKUX U CTCPECOMETPHUICCKUX TECII;
IMeuaTHble MOCOOHS:
-TaOJIAILI IO MaTEMaTHKeE I 5-9 KIIacCOB;
-IIOPTPETHI BBIAAIOIIUXCS JlC?[TCJ'IGfI MaTeMaTuKu.

Nudopmaunonno - meroanueckasi 1 UnTepHeT-noaaepxka:

Kypnan «MartemaTuka B IIKOJIE».

[Ipunoxenne «MaremaTtuka», caiT www.prosv.ru (pyopuka «MaTtemaTuka).

Nurteprer-mkona [Ipocsenmenne.ru

NHurepaktuBHas Maremaruka 5-9 knacc. J[POOA

®decTuBaip negarorudeckux uae «OTKpeIThid ypok», 2006-2014 rox

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

matematika-informatika.ru/publ/mate

http://videouroki.net/view news.php?newsid=53

9. http://urokimatematiki.ru

10.http://videouroki.net

11.http://www.mathvaz.ru

12.denepanbHbIil IEHTP HHOOPMAITMOHHO — 00pazoBaTenbHBIX pecypcoB (PLIMOP)
http://fcior.edu.ru

13.Enunas kosneknus udpoBbix oOpa3zoBarenbHbIX pecypcoB (EK) http://school-
collection.edu.ru

14.denepanbubiii nopran «Poccuiickoe odpazoBanue» http:// www.edu.ru

15.Poccuiickuii 001meo0pa3oBaTebHbIN mopTai http://www.school.edu.ru

16.®enepanbubiit nopran «MHPOPMAITMOHHO - KOMMYHHUKAIIHOHHBIE TEXHOJIOTHH B
oOpazoBaHum» http://www.ict.edu.ru

17.Poccuiickuii mopTall OTKPHITOrO 00pa3oBaHus http://www.openet.edu.ru

18.Anrebpa 7 mon pen. JJopodeesa I'.B. http://www.mathsolution.ru/books/99

19.MaTtemaTnueckue 3T WWW.etudes.ru

20.ba3a naHHBIX 3a7a4 110 BCEM T€MaM LIKOJIbHOM MareMaTuku www.problems.ru

21.®ectuBanp yueHnueckux padot «Iloprdommo» («IlepBoe ceHTAOPs)
https://portfolio. 1september.ru

22 .NnTepHet-xkypHan «inocy. OcHoBHBIE pyOpHKH kypHana: «HaydHble uccne10BaHusm»,
«lucrannmonHoe o0pazoBaHue, « IBPUCTUUECKOE OOYUICHUEY.
www.eidos.ru/journal/content.htm

23.Maremaruka Ha noprajue « OTKpbITBIN Koulex» www.college.ru/mathematics

24.T'0noBOJIOMKH ISl yMHBIX Jfojieii. Ha caiiTe MO)KHO HallTH MHOTO 3a7a4 (JIOTHYECKUX, Ha
B3BEIIMBaHUE U Jp.), BApUAIMH Ha TeMy KyOuka PyOuka, anekTpoHHbIE Bepcuu KHUT P.
Cmammana, M. IN'apanepa, i1. Kappoina. www.golovolomka.hobby.ru

25.bonpiias OubmuoTeka, coaepkamias Kak KHUTH, TaK U CEPUH OPOIIIOp, COOPHUKOB 110
Maremarrke www.math.ru/lib

26.0OnexTpoHHas Bepcus xypHana «KBanT» www.kvant.mccme.ru

NN R LD =
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27.MaremaTu4yecKre OJIMMIINA bl U OJIMMITHAIHBIC 33a4H [T IIKOJbHUKOB. WWW.zaba.ru

28.Caiit noanepxku Mex1yHapoIHON MaTeMaTndeckon urpel «KeHrypy»
www.kenguru.sp.ru

29.MOCKOBCKHUH LIEHTP HETPEPHIBHOTO MaTEMATUYECKOTO 00pa30BaHMsI WWW.mccme.ru

8. [lnanupyemble pe3yJbTaThl H3yYeHHUs] YUeOHOI0 NpeaMeTa

Harypaabnblie unciaa. JIpoou. PannonanbHble yncia
Buinycknux nayuumcs:

® TIOHMMAaTh OCOOCHHOCTH JIECATHYHON CHCTEMBI CUMCIICHHS,

® OIEpHUpPOBATh MOHATUSAMH, CBSI3aHHBIMU C JIETMMOCTBIO HaTypalIbHbIX YHCEIT;

e BBIpAXaTh YKCIA B OKBUBAJIEHTHBIX (hopmax, BbIOMpas Haubojee MoaxXoIAuIyko B
3aBUCHUMOCTHU OT KOHKPETHOM CUTYyallUH;

® CpaBHUBATh U YHOPSAJOUMBATH PALIMOHAIBHBIE YUCIIA;

®  BBINOJIHATH BBIUKUCIICHUS C PAllMOHAIBHBIMU YHCIIAMH, COUETasi YCTHbIE U TUCbMEHHbIE
MpUEMBI BBIUUCICHUN, IPUMEHEHUE KalIbKYJIsATOpa;

® 1CIIOJIb30BATh MOHATHS U YMEHUS, CBSI3aHHbBIE C MPOTIOPLHUOHAIBHOCTHIO BEIUYHH,
MIPOLIEHTAaMU, B XOJI€ PELIEHUs] MaTeMaTUYEeCKUX 3a/1ad U 3a/1a4 U3 CMEKHBIX ITPEIMETOB,
BBITIOJIHATH HECJIOKHBIE MPAKTUYECKUE PACUETHI.
Buvinyckuuk nonyuum 603mMo#CHOCMb:

® [I03HAaKOMUTHCS C MO3ULIMOHHBIMU CUCTEMAMHU CUUCIIEHUS] C OCHOBAHUSIMH, OTIIMYHBIMU
ot 10;

e yrIyOUTh M Pa3BUTh NPEJCTABICHHS O HATYPAJIbHBIX YMCIAX U CBONCTBAX JIEIMMO CTH;

® HAY4YUTHCS MCIOJIB30BaTh MPUEMBI, PALIMOHATIM3UPYIOLINE BEIUNCIIEHUS, IPHOOpECTH
MPUBBIYKY KOHTPOJIMPOBATH BBIYMCIICHHUS, BBIOMPAst MOAXO SN sl CUTYyalluy crocoO.
JlelicTBUTEIbHBIE YK CIA
Buinycknux nayuumcs:

® UCMOJb30BATh HAYAJIbHBIE IIPEACTABICHUS O MHOXKECTBE ICHCTBUTEIbHBIX YHCET,

® ONEpPUPOBATH NOHATUEM KBAJPATHOIO KOPHS, IPUMEHSATh €TO B BEIYUCICHUSX.
Buinycknux nonyuum 6o3modxcnocmes:

® Da3BUTH [IPEJACTABICHHUE O YUCIIE U YUCIOBBIX CUCTEMAaX OT HAaTYpaJIbHbBIX 10
JEWCTBUTENIBHBIX YUCEN; O POJIM BBIYMCICHUN B IIPAKTHKE;

® Da3BUTH U YrIyOUTh 3HAHUA O JECATUYHON 3aUCH IeHCTBUTENIBHBIX YUCEN
(meproIMYecKre U HeTepruoANIECKHe IpooH).
HN3mepenusi, npudJInKeHUsI, OLEHKH
Buinycknux nayuumcs:

® UCMOJb30BAThH B XOJIE PEIICHUS 3a/1a4 HJIEMEHTAPHbIE MIPEJICTABICHHS], CBA3aHHBIE C
NpUOIMKEHHBIMY 3HAYCHUSMU BEJTUYMH.
Buinycknux nonyuum 603modcnocmy:

® [IOHATH, YTO YHUCJIOBBIEC JJAHHBIE, KOTOPBIE UCTIOJIB3YIOTCS [UIs XapaKTEPUCTUKU OOBEKTOB
OKpYKAIOILEro MUPA, SBJIIOTCS MPEUMYILECTBEHHO NMPUOIMKEHHBIMU, UTO T10 3alMCU
npUOIMKEHHBIX 3HAUEHHH, COZIep KaLIUXCsl B MH(YOPMAIIMOHHBIX UCTOYHUKAX, MOKHO
CYIMTb O MOTPELIHOCTH NPHOIMKEHMS;

® [IOHATH, YTO MOIPEIIHOCTb PE3YJIbTaTa BHIYUCICHUH 10JDKHA OBITh COM3MEpUMa C
MOTPEIIHOCTBIO UCXOAHBIX JAHHBIX.
AuredpanyecKkue BbIPaKeHHA
Buinyckuux nayuumes:

® ONEepUPOBATH MOHATHAMH «TOKIECTBO», KTOXKIECTBEHHOE MPEOOpa30BaHMUE», PelIaTh
3aJauu, cojiepkaiire OyKBeHHbIE JaHHbIE; paboTaTh ¢ GopMyIamH;
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BBITIOJTHATH IPE0OPA30BaHUS BRIPAKCHUIM, COJIEPIKAIINX CTCTICHH C IETBIMU
MOKa3aTeIsIMU U KBa/IpaTHbIE KOPHH;

BBITIOJIHATH TOXK/JIECTBEHHBIE TPEOOPA30BaHUs PAIMOHAIBHBIX BHIPAXKEHUN HA OCHOBE
MIPaBWII JICHCTBUI HAJl MHOTOYWICHAMH U aJIreOpandecKuMu IpoOsSIMu;

BBITIOJIHSATH PA3JI0KEHNE MHOTOWICHOB Ha MHOKHUTEIIH.

Buinycknux nonyuum 803mMo#CHOCMb HAYYUMBCA:

BBITIOJTHSATH MHOTOIIIArOBbIE IPE0OPa30BaHUs PAlMOHATBHBIX BEIPAKEHUM, IPUMEHSS
MIPOKHA HAbOp cIOcOO0B 1 MPUEMOB;

MIPUMEHSTH TOXKJICCTBEHHBIE MPE0Opa30BaHus I PEUICHUS 3a7a4 U3 Pa3InYHBIX
pas3neioB Kypca (HarmpuMmep, UTsl HAXOXKICHHSI HAWOOJIbIIIer0/HAMMEHBIIETO 3HAYCHHSI
BBIPAKEHUSA).

YpaBHeHus1

Buinycknux nayuumcsi:

pelaTbh OCHOBHBIE BU/IBI PAIMOHAJIBHBIX YPABHEHU C OJTHOM MTEPEMEHHOM, CUCTEMBI
JIBYX YPaBHEHUU C IBYMS IE€PEMEHHBIMU;

MMOHMMATh YPAaBHEHUE KaK BAXKHEHIITYIO MATEMAaTHIECKYIO MOJIENb JIJIsl OTTUCAHUS U
M3y4YEHUs PA3HOOOPA3HBIX PEeATbHBIX CUTYAIlUH, PellaTh TEKCTOBBIC 3a/1a4l
anreOpandeckuM METOJIOM;

MPUMEHSTH rpaduuecKue MPEACTaBICHUS IS UCCIEA0BAHUS YPABHCHUH, HCCIICIOBAHUS
Y PEIICHUSI CUCTEM YPAaBHEHHM C IBYMS IIEPEMEHHBIMH.

Buinycknuk nonyuum 603modxcHocms:

OBJIAJICTh CIICIIMAIBHBIMU NTPUEMaMU PEIICHUS YPABHEHHUI U CHCTEM YPaBHEHUM;
YBEPEHHO TIPUMEHSTH ammapaT YpaBHEHUN JIsl peIeHus pa3HOOOpa3HbBIX 3a1a4 U3
MaTeMAaTHKH, CMEXHBIX TPEIMETOB, TPAKTHKU;

MPUMEHSTH rpadUUecKue NMPeACTaBICHUS TSl UCCIISOBAHUS YPaBHEHUH, CUCTEM
ypaBHEHUH, coepKaninux OykBeHHbIE KOA(DPHUITUEHTHI.

HepaBencrBa

Buinycknux nayuumcs:

MOHUMATh U MPUMEHATh TEPMHUHOJIOTHIO M CUMBOJIMKY, CBSI3aHHBIE C OTHOIIIEHUEM
HEpPABEHCTBA, CBOMCTBA YMCIIOBBIX HEPABEHCTB;

pelaTth JIMHEHHbIE HEPAaBEHCTBA C OJTHOM MTEPEMEHHOM U UX CUCTEMBbI; pelIaTh
KBaJ[paTHBIC HEPABEHCTBA C ONIOPOH Ha rpaduUeCcKue MpeCTaBICHUS;

MPUMEHATH arnnapaT HEPABEHCTB ISl PEIICHUS 3a7]a4 U3 Pa3IMYHbIX Pa3/iesioB Kypca.
Bowinycknux nonyuum 603M04#CHOCMb HAYYUMBCAL:

Pa3HOOOpa3HBIM MpUEMaM JI0KA3aTEIbLCTBA HEPABEHCTB; YBEPEHHO IPUMEHSTH anmapar
HEPaBEHCTB IS PEIICHHS Pa3HOOOPa3HbIX MaTEeMATUUECKHUX 33J1a4 M 33]1a4 U3 CMEKHBIX
MPUMEHATH rpaduyecKue MPEeACTaBICHUS I UCCIEA0BAaHUS HEPABEHCTB, CUCTEM
HEPaBEHCTB, COAEPKAIUX OyKBEHHbIE KOA(D(DUITUEHTHI.

OcHoBHbIe NOHATHS. YKc10BbIe PYHKIUH

Buinycknux nayuumces:

MMOHUMATh U UCTIOJB30BaTh (DYHKIIMOHATIbHBIC IOHATHUS U S3bIK (TEPMUHBIL,
CUMBOJIMYECKHUE 0003HAUYCHHS);

CTPOUTH TpaQUKHU dIEMEHTAPHBIX (DYHKIIMI; HCCIEA0BATh CBOMCTBA YUCIOBBIX ()yHKIIHIA
Ha OCHOBE U3y4eHUS TOBEICHUS UX IPa(UKOB;

MOHUMATh (PYHKIIMIO KaK BXKHEHUIITYIO MAaTEMaTHYECKYIO MOJIEIb Ui OTIMCAHUS
MIPOLIECCOB U SIBJICHUN OKPYKAIOIIEro MUPa, MPUMEHSITh (PYHKIIMOHAIBHBIHN SI3BIK JUTS
OTIMCAHHUS U UCCIIEJIOBAHUS 3aBUCUMOCTEN MEX Ty (PU3HMUECKUMHU BETUYNHAMU.
Buinycknux nonyuum 603MOHCHOCHb HAYUUMBCSL:

MIPOBOJIUTH UCCIIEIOBAHNS, CBSI3aHHBIE C U3YUYEHUEM CBOMCTB (PYHKIUH, B TOM YHCIIE C
HCIOJIb30BaHUEM KOMIBIOTEPA; Ha OCHOBE TPaMKOB N3YUYEHHBIX (YHKIUI CTPOUTH
Oonee crnokHbIe Tpaduky (KyCOUHO-3aJaHHbIE, C «BBIKOJOTHIMID TOUYKAMH U T.I1.);
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WCIO0JIb30BaTh (DYHKIIMOHAILHBIC MTPEICTABICHHS U CBOMCTBA (DYHKIIMIA JUTSI PEIICHUS
MaTeMaTHYeCKUX 3a/1a4y U3 pa3JInuHbIX pa3JieioB Kypca.

YucsioBble NOCJI€10BATEILHOCTH

Buinycknux nayuumes:

MMOHUMATh U UCIIOJIH30BATH SA3BIK MOCIEA0OBATEIHLHOCTEH (TEPMUHBI, CHMBOJUYECKUE
0003HavYCHHS);

MPUMEHSATH POPMYIIBI, CBSI3aHHBIE C APU(PMETHIECKON ¥ T€OMETPUICCKON TTPOTPECCHUCH,
¥ anmapar, cpOpMUPOBAHHBIN MTPH U3YICHUH JPYTHX Pa3/IeioB Kypca, K pEeIICHHIO 3a/1a4,
B TOM YHCJI€ C KOHTEKCTOM U3 PEAIbHOU KU3ZHH.

Buinycknux nonyuum 603mMO0iCHOCMb HAYYUMBCA:

penrath KOMOMHUPOBAHHBIC 33]]a91 C IPUMEHEHUEM (OPMYIT N-T'O YWICHA U CYMMBI
MEPBBIX N WICHOB apU(PMETUUECKON U TEOMETPUUYECKON TPOTPECCUH, TIPUMEHSIS TIPH
9TOM anmnapar ypaBHEHUN U HEPABEHCTB;

MMOHUMATh aAPU(YMETHUUECKYIO U TEOMETPHUUECKYIO MPOTPECCUI0 KaK (PyHKITUU
HaTypaJbHOTO apryMEHTa; CBS3bIBATh apU(PMETHUECKYIO MPOTPECCHUIO C JIMHEUHBIM
POCTOM, TEOMETPUUECKYIO C SKCTIOHCHITUATBHBIM POCTOM.

OnucarejibHAsi CTATUCTHKA

BrImycKHUK HAyYUTCS UCTIOIB30BaTh MPOCTEHIIINE CTIOCOOBI TTPEACTABICHUS U aHAIN3a
CTATUCTUYCCKUX JIAHHBIX.

BrBIMyCKHUK TOJIy9UT BO3MOXKHOCTH NMPHUOOPECTH TEPBOHAYAIBHBIN OIBIT OpraHU3alluu
cOopa JaHHBIX TPH TPOBEJICHUH OMpOca OOIIECTBEHHOTO MHEHHUS, OCYHIECTBISATH WX
aHaJIM3, IPEICTABIIATH PE3yIbTAThI ONPOCa B BUJIE TAOIUIII, TUATrPAMMBI.

CayuaiiHble cOObITHSI M BEPOATHOCTh

BbInyCKHUK HayduTCS HAXOJUTh OTHOCUTENBHYIO YAaCTOTY M BEPOSITHOCTh CIy4alHOIO
COOBITHSL.

BbIyCKHUK TOJYYUT BO3MOXKHOCTH MNPHOOPECTH OMBIT MPOBEACHUSA CIyJalHbBIX
JKCIIEPUMEHTOB, B TOM YHCI€ C TOMOIIBIO KOMIIBIOTEPHOIO MOJEINPOBAHMS,
MHTEpIIPETALMU UX PE3YJIBTATOB.

KomOunaTopuka

BoinmyckHHMK HaydyuTCs pemaTh KOMOMHATOPHBIE 3a]a4l Ha HaXO0KJIeHHE Yncia 00beKTOB
WM KOMOWHaIui.

BBINyCKHUK TOJIy4UT BO3MOKHOCTb HAyUHUTbCS HEKOTOPBIM CIELUAIbHBIM IMpUEMAM
pelIeHnss KOMOMHATOPHBIX 3a/1ay.

Harasignasi reomerpus

Buinycknux nayuumces:

pacro3HaBaTh Ha 4YepTeXaX, PUCYHKaX, MOJAEIAX U B OKPYKAKOIIEM MHUpPE IUIOCKUE U
MIPOCTPAHCTBEHHbBIE T€OMETPUUECKHE (PUTYPHI;

pacmo3HaBaTh pPa3BEPTKM Kyba, MPSMOYrOJILHOTO TMapajulefienunena, MPaBUIbLHOM
MUPAMU/JIbI, HUJIMHIPA U KOHYCA;

CTPOUTH Pa3BEPTKU KyOa U MPSMOYTOJIBHOTO MapauieNenunea;

OTIPEeNATh MO JIMHEHHBIM pa3MepaM pa3BEPTKH (UTYpHI JIMHEHHBIE pa3sMeEpbl caMoit
¢burypsl u Ha000POT;

BBIYHCIISATH 00BEM MPSAMOYTOJIBHOTO MapalljieNenumne/a.

Buinycknux nonyuum 6o3moorcnocms.

HAyYUTHCS  BBIUUCIATH OOBEMBI  MPOCTPAHCTBEHHBIX TIE€OMETPUYECKUX  GUTYD,
COCTaBJICHHBIX U3 MPSMOYTOJIbHBIX MapalJIeIeIUIe/I0B;

yrayOUTh M PAa3BUTh MPEICTABICHUS O POCTPAHCTBEHHBIX T€OMETPHUECKUX (PUTYpaX;
Hay4UTHCS] IPUMEHSAThH MOHATUE PA3BEPTKH ISl BBINOJHEHUS TPAKTUYECKUX PACUETOB.
I'eomeTpuuyeckue purypbl

Buinycknux nayuumces:
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M0JIb30BATHCA A3BIKOM T€OMETPHH ISl ONMCAHMS IPEAMETOB OKPY)KAIOIIET0 MHUpa U UX
B3aUMHOI'0 PaCIOJIOXKEHUS;
pacro3HaBaTh U U300paXkaTh HA YEPTEKAX U PUCYHKAX Fr€OMETPUUYECKHE (PUTYPBI U UX
KOH(UTypanuu;
HAXOJUTh 3HAUYEHUS [UINH JIMHEHHBIX 3JIEMEHTOB (PUTYp U MX OTHOLICHHUS, TPALyCHYIO
Mepy yriaoB oT 0° go 180°, mpumeHsist onpeieneHus, CBOMCTBA U MPU3HAKU (PHUTYpP U UX
3JIEMEHTOB, OTHOIIEHUS (Uryp (paBeHCTBO, I0J00ME, CUMMETPUH, [IOBOPOT,
NapajuieIbHbIN TIEPEHOC);
OTIEPHPOBATH C HAYAJIHHBIMH MOHITHUSIMHU TPUTOHOMETPHH U BBITIOJIHSATD dJIEMEHTAPHbIE
orepanuy HaJl GYHKIUSAMH YTJIOB;
pemaTh 3a/1a4M Ha OKa3aTeIbCTBO, OIMPAsCh HAa H3yYEHHBIE CBOMCTBA QUTYp U
OTHOIIECHUH MEX/y HUIMH U TIPUMEHSISI U3y4eHHBIE METO/IbI I0KAa3aTelIbCTB;
pelaTh HeCIOKHBIE 33]]adl Ha IOCTPOSHHE, IIPUMEHSISI OCHOBHBIE aJITOPUTMBI
MTOCTPOCHHSI C TIOMOTIBIO IIUPKYJIIS M TMHEUKH;
pemaTh MPOCTeHITNe TUTAHUMETPHYECKUE 3a/1a41 B TIPOCTPAHCTBE.
Buinycknux noayuum 603mMo}ICHOCMb:
OBJIAZICTh METO/IaMH PEIICHUS 3a/1a4 Ha BBIYMCICHNS U I0KA3aTeLCTBA: METOJIOM OT
MPOTHBHOTO, METOJIOM TIOJIOOHSI, METOIOM Tepebopa BApHAHTOB H METOZIOM
T€OMETPUIECKUX MECT TOYCK;
MpHOOPECTH OIBIT MPUMEHEHUS ANTeOpandecKoro ¥ TPUTOHOMETPHYECKOTO arrapara u
Wel ABYKEHUS MPH PEIICHUN T€OMETPHUECKUX 3a/1a4;
OBJIAZICTh TPAJAUITMOHHOW CXEMOW pElIeHHsI 33]1a4 Ha TTOCTPOSHHE C TIOMOIIBIO IIUPKYIIS A
JUHENKU: aHaIN3, MOCTPOCHHE, JJOKA3aTeNIbCTBO U UCCIIEIOBAHUE;
HAy4YMUThCS PEIIATh 3a7ja4l Ha OCTPOCHHUE METO0M I€OMETPUYECKOT0 MeCcTa TOUEK U
METOJIOM MOJI00HS;
IIPUOOPECTH OIBIT UCCIIEAOBAHMS CBOMCTB IIIAHUMETPUUECKUX QUTYP C TOMOLIbIO
KOMIIBIOTEPHBIX [TPOIPaMM;
IIPUOOPECTH OIBIT BBINOJIHEHHS TPOEKTOB 110 TeMaM «[ eoMmeTpuyeckue mpeoOpa3oBaHus
Ha IUIOCKOCTH», «[locTpoeHne oTpe3koB no Gpopmyine».
N3mepenne reomeTpu4ecKuxX BeJTHYHH
Buinycknuk nayuumecs:
UCIOJIb30BaTh CBOWCTBA U3MEPEHUS JUIUH, TUIOINAAEH, YTJI0B TP PELICHUHU 331a4 Ha
HaXO0XJCHHUE JJIMHBI OTPE3Ka, OKPYKHOCTH, {yI'M OKPY>KHOCTH, TpalyCHOM MephI yria;
BBIUUCIIATH IUIOLAAN TPEYTOJIbHUKOB, IPSMOYIOJbHUKOB, IApajlIeIOrPaMMOB,
TpareLuii, KpyroB ¥ CEKTOpOB;
BBIUUCIIATh AJIUHY OKPYXHOCTH, JUIMHY 1yTH OKPY’KHOCTH;
BBIUUCIIATH JAJIMHbI JUHEHHBIX 3JIEMEHTOB (PUI'Yp U UX YIJIbl, UCIOJNb3YS (POPMYIIBI JUTHHBI
OKPYXHOCTH U JUIMHBI IYTU OKPYXHOCTH, (hopMy:ibl rutomaaeit puryp;
pelaTh 3a/1a4M Ha J0Ka3aTeJIbCTBO C UCHOIb30BaHUEM (POPMYI AJIHHBI OKPYKHOCTH U
JUIMHBI IYTU OKPYXHOCTH, GopMya uiomaaeit puryp;
pelaTh NpaKTHYECKUE 3a/1a4H, CBSI3aHHbIE ¢ HAXOXKJAEHUEM FeOMEeTPUYECKUX BETMUYNH
(ucrnop3yst Mpu HE0OXOAUMOCTHU CIPABOYHUKH U TEXHUUYECKHE CPEJICTBA).
Buinycknux nonyuum 603modicHocms HAy4umsc:
BBIUUCIIATH TUIOMWAAN GUTYpP, COCTABICHHBIX U3 BYX WK 00jiee IPSIMOYTOJIbHUKOB,
napajieJIorpaMMOB, TPEYTOJIbHUKOB, Kpyra U CEeKTOpa;
BBIUMCIIATH TUIONIAAN MHOTOYTOJIbHUKOB, UCIIOJIB3YsI OTHOIIEHUS! PABHOBEJIUKOCTH U
PaBHOCOCTaBJICHHOCTH;
MIPUMEHSATH aJIredpanuyecKuil 1 TPUrOHOMETPUYECKU anmnapaT U HJied IBUKEHUs IpU
pelIeHNH 3a1a4 Ha BBIYMCIIEHHUE TJIOIAIeil MHOTOYTOJIbHUKOB.
Koopannarsi
Buinycknux nayuumes:
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BBIYUCIIATH JJIMHY OTpE3Ka 110 KOOPAMHATAM €TI0 KOHLIOB; BBIYUCIISITH KOOPAUHATHI
CEpEUHBI OTPE3Ka;

HCIIOJIb30BAaTh KOOPAMHATHBIA METO I U3YYEHHS CBOMCTB IIPSIMBIX U OKPY>KHOCTEH.
Buinyckuux nonyuum 603mMoxcHOCMb:

OBJIAJECTh KOOPAUHATHBIM METOJIOM PELICHUs 3a1a4 Ha BEIYMCIICHNS U I0KA3aTEIIbCTBA;
MpHOOPECTH OIBIT UCTIOIH30BAHMUS KOMITBIOTEPHBIX MTPOTPaMM JUTSI aHAIM3a YaCTHBIX
CJIy4aeB B3aWMHOI'O PACIOJIOKEHUS OKPYKHOCTEN U IPSIMBIX;

MpHOOPECTH OTBIT BHITIOJIHEHHS TPOEKTOB HA TeMy «lIpuMeHeHrne KOOpIMHATHOTO
METO/Ia IIPH PELICHUH 3a]a4 HAa BBIYMCIICHUS U JOKA3aTEIbCTBAY.

BekTopbl

Buinycknux nayuumes:

OIIEPUPOBATH C BEKTOPAMHU: HAXOJIUTh CYMMY M Pa3HOCTb JIBYX BEKTOPOB, 3aJaHHBIX
r€OMETPUYECKH, HAXOAUTh BEKTOP, PABHBIN ITPOU3BEACHUIO 3aIaHHOI0 BEKTOpa Ha
4HCJIO;

HaxOoJuTh IJIA BEKTOPOB, 3aJaHHBIX KOOpJAWHATAMU: JJVIMHY BEKTOPA, KOOPANHATBI CYMMBI

U Pa3HOCTH JIBYX U 00Jiee BEKTOPOB, KOOPAWHATHI IPOU3BEIECHUS BEKTOPA HA YHCJIO,
MIPUMEHSIS IPU HEOOXOAMMOCTH COYETATEIbHBIN, IEPEMECTUTEIbHBIN 1
pacnpenenuTebHbII 3aKOHBI;

BBIYUCIIATh CKAIIAPHOC ITPOU3BCACHNEC BEKTOPOB, HAXOJAUTH YIrOoJI MEKAY BEKTOpaMu,
YCTaHABJIMBATh NCPICHAUKYIIAPHOCTD IIPSAMBIX.

Buvinycknuk nonyyum 603modicnocms:

OBJIaJACTh BEKTOPHBIM METOJOM JJIA pCHICHUA 3a/iad Ha BBIYUCICHUA U JOKA3aTCIIbCTBA,
HpI/IO6peCTI/I OIIBIT BBIIIOJTHCHHSA ITPOCKTOB HA TEMY KIIPUMCHCHUEC BEKTOPHOI'O METO1a
IIPU PELICHNUH 3a/1a4 HA BBIYMCIICHUS U I0KA3aTeJIbCTBAY.
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