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ITpunosxeHue

K OCHOBHOH 00mIc0o0pa30BaTeI-HON MPOTpaMME
OCHOBHOTO 00IIIETO 00pa30BAHHA

MKOY «Panodunaurosckas OOL»

Padouas nporpamma «MATEMATHUKA» S — 9 kiaccsl.

Pabouas mporpamMma npenHasHaueHa sl oOyqarommuxcs 5-9 kinaccoB o01meodpazoBaTeIbHON
IIKOJIbI M HAIpaBJIeHa Ha peann3aniio PenepanbHbIX rocy1apCTBEHHBIX 00pPa30BaTeIbHBIX
CTaHIapPTOB OCHOBHOTO 001Iero obpasosanwms. [IporpamMma paspaboTaHa Ha OCHOBE:

e 3akona 00 obpazoBanus B Poccuiickoii @eneparun ot 29.12.2012 Ne 273-03
(pen. ot 05.05.2014)

e ®denepabHOrO roCyAapCTBEHHOTO 00Pa30BATEIBHOTO CTAaHAAPTAa OCHOBHOTO
obmero oOpazoBanus (yTBEpKAeH mprkazoM MunobpHayku Poccun ot
17.12.2010 r. Ne 1897, 3apeructpuposa B Munrocre Poccun 01.02.2011 r,,
perucTpanroHHbIi HoMep 19644);

e IlpumepHoil mporpaMmsel o Marematuke. MaremaTtuka 5-9 knaccsl. Mockba
«IIpocsemenue», 2011 ron.

e ®denepanbHOro nepevHs yaeOHUKOB, PEKOMEHIOBAHHBIX MUHHCTEPCTBOM
obpaszoBanus Poccuiickoii @enepanuu K HCIONIB30BAHUIO B 00Pa30BaTEIbHOM
nporiecce B 001e00pa3oBaTeNbHBIX YUPEKACHUSAX,

IIporpamma  cocTaBieHa B COOTBETCTBUM C.  TpeboBaHmsamu  PenepanbHOroO
roCyIapCTBEHHOr0 00pa3oBaTEBPHOIO CTaHAAapTa OCHOBHOrO obmero obpasosanusi (OI'OC
00O0), TpeboBaHHSIMH K pe3yJibTaTaM OCBOCHHUSI OCHOBHOH OOpa3oBAaTENIbHOH MpPOTrpaMMBbL;
JUYHOCTHBIMH, METANpPEIMETHBIMH, MPEAMETHBIMH, OCHOBHBIMH MOIXONAMH K Pa3BUTHIO H
(bOpMHUPOBAHUIO YHHUBEPCATbHbIX y4eOHbIXx nedictBuii (YVY]]) nnst ocHOBHOro o0imero
oOpa3oBaHusi, ¢ y4eToM TpeOOBaHUN K OCHAIIEHUIO 00pa30BaTeIbHOIO MpoLecca.

IIporpamma cocTaBieHa Ha OCHOBE ABTOPCKOW MPOrpaMMbl IO MAaTEMAaTHKE II0X
penakmueii I'.B. Jlopodeena

B cocras YMK Bxoaut:

e BI. JMopogpees, U.C. Ilapemrun, Cb. CysBopoBa u ap. «Marematka, 5S5»,
«Maremartuka, 6»,

e BI. Jopopees, C.b. Cysopora, E.A. bynumouu.  «Anrebpa,7», B.I.
Hopodees, C.b. CysopoBa, E.A. Byaumosud.  «Aunrebpa,8», BI'. Jopodees,
C.b. CysopoBa, E.A. BynnmoBuu. «Anredpa,9»,

JLC. Artanacsn, B.® byry3os, C.b Kanomues u ap. «['eomerpust. 7-9 knaccoiy.
[IpenmveTHbIe paboune TeTpaau Ha MEYaTHOH OCHOBE.

JnnakTuueckrue MaTepuabl.

Temarnyeckue TECThI.

KoHTponbHbIe paboTHL

KHura yuurens

Y cTHBIE yIIPasKHEHUS

e Iloypounsie pa3zpaboTku

Bribop nmaHHOW mnporpaMmbel M y4eOHO-METOAMYECKOTO KOMIUIEKCa OOYCIIOBJIEH
NPEEMCTBEHHOCTBIO Iiesieli 00pa3oBaHUs, JIOTMKOH BHYTPHIIPEIMETHBIX CBs3€H, a TakxKe
BO3PACTHBIMH OCOOEHHOCTSIMH Pa3BUTHA OOYHAIOIIMXCS, U ONMUPAIOTCA HA BBIYUCIUTEIbHBIE
YMEHUSI M HaBBIKM OOYYaIOLIUXCs, MOJNyYEHHbIE HA ypOKax MareMaTuku 1 — 4 KiaccoB, Ha
3HAHUU YYaLTUMHICS OCHOBHBIX CBOMCTB Ha BCE IEHCTBUSL.

Pabouass mporpamMma umeer 1enb OOHOBIECHUS TPEeOOBAHUI K YPOBHIO NOITOTOBKU
oOy4arommxcsi B CHCTEME €CTECTBEHHO-MAaTEMAaTHYECKOro OOpa3OBaHUs, OTpakaroliee
BAXHEHIIYI0 OCOOCHHOCTb IEJArOrM4ecKOll KOHLENIUU TOCYAapCTBEHHOTO CTaHAapTa -
NePeXoa OT CYMMbI KIIPEAMETHBIX PE3YJIbTATOBY K «METAPEIMETHBIM PE3yIbTaTaM.

Maremarudeckoe oOpa3oBaHHE SIBISIETCS O00s3aTEIbHOH W HEOTHEMJIEMOH YacThbIO
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obmrero 0Opa3oBaHMs HA BCEX CTYIEHSIX IIKOJBL.

OOyuyeHue wMaTeMaTHKe B OCHOBHOHM IIKOJIe HampaBJIeHO Ha JOCTHKEHHUE
CIENYIOLIUX Helei:
1) 8 HANPABIeHUU TUYHOCIMHO20 PA3GUMUSL:
dbopMupoBaHHE MNPENCTABICHHH O MAaTEMaTHKE KaK YacTH OOINEYesOBEUECKOH KYJbTYPBI, O
3HAYUMOCTH MAaTEMAaTUKH B PA3BUTHUH LIUBHJIM3AMN U COBPEMEHHOTO OOIIECTBA;
pPa3sBUTHE JIOTHYMECKOTO U KPHUTUYECKOrO MBILUIEHHUs, KYJbTYPbl pPEYH, CIIOCOOHOCTH K
YMCTBEHHOMY 3KCIIEPUMEHTY
(dbopMHupOBaHHE UHTEJJIEKTYyaJIbHOH YECTHOCTH U OOBEKTUBHOCTH, CIIOCOOHOCTH K TPEOOJICHHIO
MBICIIUTEJIbHBIX CTEPEOTHUIIOB, BBITEKAOIINX U3 OOBIIEHHOTO OIIbITA,;
BOCIUTaHHE KAa4YEeCTB JIMYHOCTH, OOECHEUMBAIOIINX COLMAIBHYI) MOOUIBHOCTH, CIOCOOHOCTB
MPUHUMATh CAMOCTOSITEJIbHBIE PEIICHUS,
dbopMupoBaHHE Ka4deCTB MBIIUICHHUS, HEOOXOOUMBIX [UIs aJanTalii B COBPEMEHHOM
UH(POPMALTMOHHOM OOLIECTBE;
Pa3BUTHE HHTEPECA K MATEMAaTHIECKOMY TBOPUYECTBY I MATEMATUYECKHX CIIOCOOHOCTEH,
2) 8 MeManpeOMemHOM HANPAGIEHUN !
pasBUTHE TPEACTABICHUH O MareMaThke Kak (opMe ONHCAaHUS M METOAE IO3HAHUS
INEHCTBUTENIBHOCTH, CO3JMaHWE YCJIOBHUH JJs1 TNPUOOPETEHHs MEPBOHAYAIBHOTO — OIBITA
MaTeMaTHYECKOTO MOJIEJIMPOBAHUS;
dbopmupoBaHre OOIMUX CIOCOOOB HMHTEIUICKTYAJbHOW AESITEIBHOCTH, XapaKTePHBIX IS
MaTeMaTHKH W SIBJISTIOIIUXCS] OCHOBOW TO3HABATENBHOMN KyJBTYPBI, 3HAUUMOM AJIST Pa3IUYHBIX
cdep 4eI0BEUECKOU eATETHHOCTH,
3) 8 NPeOMEeMHOM HANPABIEHUU:
OBJIAJICHUE MAaTEMAaTUYECKUMHU 3HAHUSIMU M YMEHHUSIMH, HEOOXOOUMBIMHU Ui TIPOAOJUKEHHUS
oOpa3oBaHUsl, M3YUSHUS] CMEKHBIX AUCIHUIIIAH, MPUMEHEHHS B TIOBCEAHEBHOM JKU3HHU,
co3naHue (QyHIamMeHTa Ui MaTeMaTHYeCKOro pa3BUTHA, (OPMHUPOBAHUS MEXaHHU3MOB
MBILUIEHHS], XaPaKTEPHBIX TSI MATEMATHIECKOHN e TeTbHOCTH.

JloCTIIKEHHE MePEeYHCIeHHBIX LeJiell MPeanoiaraeT peeHne CIeAYIOIINX 3a0ay:

¢ (QopMHupOBaHME MOTHUBALMH HW3YYEHUS MATEMAaTUKH, TOTOBHOCTH U CIOCOOHOCTH
yUALIMXCSl K  CaMOpAa3BUTHIO, JIMYHOCTHOMY  CaMOOIPENEJICHUIO, IOCTPOCHHUIO
WHAWNBUAYATBHON TPAEKTOPUU B U3YYCHHUH MPEIMETA,

¢ (opMHpOBaHUE y yHAIIHUXCs CIIOCOOHOCTH K OPraHU3alMH CBOEH yueOHOH NeATeNbHOCTH
MOCPENCTBOM  OCBOGHUS  JIMYHOCTHBIX,  IIO3HABATENbHBIX,  PErYJSITHBHBIX |
KOMMYHHKATHUBHBIX YHUBEPCAIbHBIX YUeOHBIX NeHCTBUM;

e (dopmupoBaHuE CrIEUUPHUECKUX UII MATEMATUKHU CTHJIEH MBIIJIEHNS, HEOOXOIUMBIX
IUIA TIOJHOLIEHHOTO (DYHKIMOHMPOBAHHUA B COBPEMEHHOM OOIIECTBE, B YaCTHOCTH,
JIOTHYECKOTO, AITOPUTMHUYECKOTO U 3BPUCTHYECKOTO;

® OCBOCHHE B XO/I€ M3YYEHHS MATEMATHKH CHEIU(PUIECKUX BHAOB NESITEIBHOCTH, TAKUX
KaK TIOCTPOEHME MAaTEeMAaTUYECKHX MOJIEJeH, BBINOJHEHHE HHCTPYMEHTAJIbHBIX
BBIUHCJICHUH, OBJIQICHUE CUMBOJINYECKUM SI3bIKOM MIPEIMeETa U 1p.;

¢ (dopMHUpOBaHHE YMEHUI NMPEACTABISATh NHPOPMALUIO B 3aBUCHIMOCTH OT TOCTABJIEHHBIX
3ama4 B BHIE TAaONMLBI, CXeMbl, rpaduka, IUArpaMMbl, HCIIOJIb30BaTb KOMITBIOTEPHBIC
nporpammsl, HTepHET mpu ee o6paboTke;

® OBJAJCHHE YyYaIIMMHUCS MATEMaTHYECKUM S3bIKOM U almapaTtoM Kak CpencTBOM
OTIMCAHMSI M UCCIIEIOBAHMS SIBJICHHI OKPY’KAIOIIEr0 MUPA,;

® OBJIQJICHHE CUCTEMOW MaTeMAaTUYECKUX 3HAHWM, YMEHHI U HaBBIKOB, HEOOXOIUMBIX JIJIs
pelieHus 3a1a4 MOBCEAHEBHOM JKU3HH, U3YUEHUS] CMEXKHBIX TUCIUTUIMH W TIPOIOIKEHUS
obpa3oBaHus;

¢ (opMHpOBaHUE HAYYHOT'O MHPOBO33PEHUS,

® BOCNHTAHHE OTHOLICHHS K MAaTE€MAaTUKE KaK K YacTH OOIIEYeSIOBEUECKOH KYJIbTYpHI,
urparomieii ocoOyr posib B 00IECTBEHHOM Pa3BUTHUU.

Maremarndeckoe 0Opa3oBaHHE MIPAET BaA)KHYIO POJIb B MPAKTHYECKON XKI3HHU OOIIECTBA,
KOTOpast CBsI3aHa ¢ (POPMUPOBAHHEM CIIOCOOHOCTEH K YMCTBEHHOMY SKCIIEPUMEHTY.



[IpakThueckass TMONE3HOCTb IpeaMera OOyCIOBIEHA TeM, YTO  MPOHUCXOAHT
dbopmupoBanue 00X CcIOCOOOB MHTEJUIEKTYAIbHON NESATETBHOCTH, 3HAYUMON JJIsl PA3THYHBIX
cdep 4eI0BEUECKOU IEeATETbHOCTH.

bes 0azoBoii MareMaTHuYeCKOW MOATOTOBKM HEBO3MOXKHO CTaThb OOpa3OBaHHBIM
YEJIOBEKOM, TaK KaK OBJIAJICHUE MaTeMAaTUYECKHMMH 3HAHUSIMH U YMEHUSIMH HEOOXOOMMO JJIs
NPONOJDKEHU O0Pa30BaHMs], M3YYEHUsI CMEXKHBIX NHCLUIUINH, TPUMEHEHHS B TNOBCEIHEBHOM
JKU3HHL.

OOydeHne mareMaTHKe OaeT BO3MOJKHOCTb (POPMHPOBATH y OOyHAIOIIMXCS KadecTBa
MBILUIEHUS] HeOOXOMMBIE TS aIalITallid B COBPEMEHHOM WH(pOPMALTMOHHOM OOIIEeCTBE.

HoBusHa naHHOH mporpaMMbl ONMpeneNseTcs TEM, YTO B OCHOBE IOCTPOEHUS TaHHOTO
Kypca JIeKUT upes TyMaHu3alun 00y4YeHUs, COOTBETCTBYIOIIAS COBPEMEHHBIM MPEICTABICHUAM
O LeJIIX LIKOJBHOTO 00pa30BaHUs M yAessiolnasl 0co0oe BHUMAaHNE JINYHOCTH O0y4aroLerocs,
ero uHTepecam u crnocodnoctsaMm. [Ipenaraemslii Kypc mo3BossieT odecnednTs GOPMHPOBAHUE,
KaK npeoMemusix YMEHUN, TaK U YHUGEPCANbHbIX Y4eOnslX Oeficmeuil IKOIbHUKOB, a TaKXKe
cnocodctByeT pnoctwkeHuro omnpenenéHHpix Bo @PI'OC OOO nUYHOCTHBIX pe3yJIBTATOB,
KOTOpBbIE B JaJbHEHIIEM MMO3BOJISAT OOYHAIOIIMMCS MPUMEHATh TONTyYEHHbIE 3HAHUS M YMEHHS
IUTS PELISHHS PA3INYHBIX )KM3HEHHBIX 3a/1a4.

MexnpenMeTHbIE CBS3H OCYINECTBIBIIOTCS TOCPEIACTBOM OMNOPBI JAHHOIO NpenMeTa Ha
uHhopmamuxy, usuxy, xumuio, 2eocpaguio.

IIpu opranuzaimm npouecca oOy4eHHsI B paMKaxX JaHHOW MPOrpamMMbl MPEIroIaraeTcs
NPUMEHEHHE  CIEeAYIOIUX  MeJArOrHYecKHX  TeXHOJIOrHii  o0y4eHHsl:  JIMYHOCTHO-
OpHUEHTHpOBaHHasi  (MefarormKa COTPYAHUYECTBA), TMO3BOJSIOINYI0  YBUAETb  yYPOBEHb
O0OyYeHHOCTH KaXXJOTrO0 YYEHHKAa W CBOEBPEMEHHO MOJKOPPEKTHPOBATH €€, TEXHOJOTHS
ypoBHeBOH auddepeHIManNy, MO3BONSAIONIA pPeOSHKY BbIOMPATh YPOBEHb CIOXKHOCTH,
UH(POPMALIMOHHO-KOMMYHHKALIMOHHAST TEXHOJIOTHs, obecrednBaromiasi GopmMupoBanne yueOHo-
NO3HABATENBHOH U MHPOPMALMOHHOW  AEATENBHOCTH  yvamuxcs.  Mcmonb3oBaHue
KOMITBIOTEPHBIX TEXHOJIOTHH B IMPENOAABAHUU MATeMAaTHUKU TO3BOJSIET HENPEPHIBHO MEHSTH
¢dopMbl paboOTBI Ha YpOKE, IMOCTOSHHO YepenoBaTh YCTHbIE M IHCbMEHHBbIE YIPAKHEHUS,
OCYIIECTBIISATh Pa3HbIE MOIXObI K PELICHUI0 MATEMAaTUYECKHUX 3a/1a4, a 3TO MOCTOSTHHO CO3JaeT
U TIOJEPKUBAECT MHTEJUICKTYAIbHOE HANPSUKEHUE ydaluxcs, (OPMHUPYET Y HUX YCTOHYMBBIN
UHTEpeC K U3yUEHHIO TAaHHOTO MPEeIMeTa.

Cucrema ypoKoB yCIIOBHA, HO BCE YK€ BBIACISIOTCS CIEIYIOIINE BHIBL:

Ypok-nexyua (VJI). llpennonararorcss COBMECTHBIE YCHIIMSA YUYHUTETSI U OOYHAIOLIUXCS
sl pemeHust o0med npoOieMHON Mo3HABaTeNbHON 3amadu. Ha TakoM ypoKe HCIOJb3yeTcs
IEMOHCTPALMOHHBIA ~ MaTepwajl Ha  KOMIIBIOTEpe,  pa3palOTaHHBIA  y4yHTENeM WM
00y4aroMUMHCS, MyJIBTUMEIUITHBIE TIPOAYKTBHL.

Ypok-npaxmuxym (YII). Ha ypoke yuamuecst paboTar0T HaJl Pa3InIHBIMH 331aHUSIMHU B
3aBHCHMOCTH OT CBOEH IOATOTOBJIEHHOCTH. Buael paGoT MOryT OBITH CaMbIMH Pa3HBIMU:
NMUCBMEHHbIE HCCIENOBAHUSA, pPEIIeHHE pPAa3JIMYHbIX 3a4a4, W3yYeHHE CBOWCTB pa3IMYHBIX
($yHKUMHA, MpPaKTHYECKOe MPUMEHEHHE Pa3jMYHBbIX METONOB peweHus 3amad. KommeroTep Ha
TAKUX YpPOKaX HCHOJB3YETCS] KaK BJEKTPOHHBIM KaJbKYyJSTOp, TPEHA)XXEpP YCTHOTO CYETa,
BUpPTYyaJibHas1 1a00paTOPHsl, NICTOYHUK CIPABOYHON MHPOpPMALIUU.

Ypok-uccneoosanue (YH). Ha ypoke oOyuaromuecss pemaroT MpoOJeMHYyIO 3a1ady
HCCJIEIOBATENILCKOTO XapaKkTepa AHAJUTHYECKUM METOAOM M C TOMOINBI) KOMITBIOTEpA C
UCTIOJIB30BAHUEM PA3IUIHBIX JJA0OPATOPUIA.

Komobunuposaunwiii ypox (KY) npennonaraer BbIIONIHEHHE padOT M 3alaHUI Pa3HOTO
BUA.

Ypok pewenusn 3aoau (YP3). BripabareiBaroTcss y 00y4aromuXcst YMEHHST M HaBBIKU
peleHus 3a1a4 Ha ypoBHE 00s3aTeIbHON M BO3MOXKHOHM monrotoske. JIroOoit oOywaromuiics
MOJKET HCIOJb30BaTh KOMIBIOTEPHYI0 HH(POPMALMOHHYIO 0a3y MO METOJaM pPEeIIeHHS
Pa3NIUYHBIX 3a71a4, 10 CBOHCTBAM 3JIEMEHTAPHBIX (PYHKIMN U T ..

Ypox-mecem (YT). TectupoBaHue IPOBOIUTCS C LEITBIO TUATHOCTHKU MPOOETOB 3HAHUMA,
KOHTPOJISI YPOBHSI OOYUEHHOCTH OOYHAIOLINXCS, TPEHUPOBKU TEXHHKE TECTUPOBAHUS. TecThl
NPEINIaratloTCsl Kak B ME€YaTHOM TaK U B KOMITBEOTEPHOM BapuaHTe. lIpudeM B KOMIBIOTEPHOM
BapHAHTE BCET7Ia C OTPAHIMYEHUEM BPEMEHH.



Ypox-3auem (¥3). YcrHblii onpoc 00ydaromuxcs Mo 3apaHee COCTABIEHHBIM BOIPOCAM,
a TaK»Xe pellleHre 3a7ja4 Pa3HOro ypOBHs MO U3Y4EHHOU TeMe.

Ypok-camocmoamenvnan  paboma  (YCP). llpeanararotcsi  pasHble  BHABI
CaMOCTOSITENIbHBIX pabOT: BYXYpPOBHEBAs — YPOBEHb O0sI3aTEIbHON MOATOTOBKH - «3%», YPOBEHb
BO3MOXKHOUW MOATOTOBKH - «4» U «5»; OOJBIION CITUCOK 3aJaHUi Pa3HOTO YPOBHSI, U3 KOTOPOTO
oOyJaromuiicsi pemaer uxX MO CBOeMy BBIOOPY. Psamom ¢ oOywaromuMmcsi Ha TaKUX ypPOKax —
BKJIFOUEHHBIN KOMIBKOTEP, KOTOPBIHA OH UCIOJb3YET MO CBOEMY YCMOTPEHHIO.

Ypok-konmponvnas paboma (YKP). TlpoBomurcss Ha OByX YpPOBHSIX. YPOBEHb
00s13aTeNBbHO MOATOTOBKH - «3%», YPOBEHb BO3MOXKHOM MOJATOTOBKH - «4» U «5».

KomnbloTepHoe ob6ecnieueHne ypokos.

B pasngene paboueii mnporpammbl  «KommbroTepHoe obecniedeHne» CIUIAHUPOBAHO
MIPUMEHEHNE UMEIOIINUXCS] KOMITBIOTEPHBIX MMPOAYKTOB: AEMOHCTPALIMOHHBIN MaTepuall, 3alaHus
IUIA YCTHOTO Ompoca OOyYaIOUINXCs TPEHUPOBOYHBIE YIPAXKHEHUS, a TAaKKe Pa3IUYHbIE
3JIEKTPOHHBIE YUEOHUKH.

Jemoncmpavuonnsiit mamepuai (craitos) ([IM).

Cozmaercss ¢ menblo oOecriedeHus] HAMAOHOCTH INPH W3YYEHHH HOBOTO MaTepuaa,
UCITIOJIb30BAHUS MPH OTBeTaxX olOyvaromuxcs. [IpuMeHeHHe aHMMaIlMu NPU CO3MAHMU TAKOTO
KOMIIBIOTEPHOTO NPOAYKTa IMO3BOJSIET paccMaTpUBaTb BOIPOCHI MAaTeMaTUYECKOM Teopuu B
IBWKEHWH, o0ecrednBaeT Ipyrodl MOAXOH K HW3YyYEHHI0O HOBOTO MaTepuana, BBI3BIBAET
MOBBIIIEHHOE BHUMAHNE H UHTEPEC y 00yUaOLITIXCS.

H3yyeHne MHOrMX TeM B MaTeMaTHKE CBSI3aHO C 3HAHHEM U TIOHUMAHHEM CBOICTB
3JIEeMEHTapHBIX (QyHKIMHA. PemmeHne ypaBHeHHH, HEPABEHCTB, PA3MYHBIX 3a1a4 MPEATIONaraet
ryOOKoe 3HaHWE TOBENEHHs 3JIeMeHTapHbIX (QyHKUuH. Hayuutbcs pacmosHaBaTh Ipaduku
Takux (PyHKLUH, CyMeTh paccka3aTh 00 UX CBOMCTBAX MOMOTAIOT KOMITBIOTEPHBIE CITANBI.

IIpu pemennn mr0OBIX 3a7ad HMCMOJNBb30BaHUE rpadUUecKONl MHTEPIIPETALH yCIOBHUS
3a/1a4d, ee PEIICHHUs 03BOJIsIET O0YUAOIIMMCS TOHATh MAaTEMAaTHUECKYI0 HIC0 pelenus, Ooee
rJ1yOOKO OCMBICIUTH TEOPETUIECKUI MaTepHall 10 TaHHON TeMe.

3aoanusn ona yemnozo cuema (3YC).

OTH 3amaHus OAal0T BO3MOMKHOCT B YCTHOM BapuaHTe oOTpadaThiBaTh pa3iMYHbIE
BONPOCHl TEOPUU U MPAKTUKH, NMPUMEHSST MPUHLUIBI HAIJIAHOCTH, AOCTYMHOCTH. MX MOXKHO
UCIIOJIB30BATh HA JIOOOM YPOKE B PEXKHME YUUTENb — YUCHUK, B3aNMOIIPOBEPKH, a TAK)KE B BUAE
TPEHUPOBOYHBIX 3aHATHH.

Tpenupoeounsie ynpasicnenus (TY).

BxrouaroT B cebst 3amaHus ¢ BONPOCAMU U HATUIIAHBIMU OTBETAMH, COCTABJICHHBIMU C
noMOIIbl0 aHMMauud. OHHM TMO3BOJSIFOT YYEHHKY CaMOCTOSITENIbHO OTpalaThiBaTh pPas3nYHbIE
BOIIPOCHI MaTEMATHUUECKON TEOPUU U MPAKTUKHU.

Inekmponnsie yueonuku (JY).

OHM UCTIONB3YIOTCSI B KauecTBe BHUPTYaJbHBIX JIaOOpaTOpPHii TPU TPOBENEHHUH
NPAaKTUYECKUX 3aHATHH, YPOKOB BBENCHHS HOBBIX 3HaHMA. B HHUX 3aKiroueH OOJbINOWH
TEOpPEeTUYECKUI MaTepuall, MHOIO TPEHaXXepOB, MPAKTUUECKUX U HCCIIEeN0BATENbCKUX 3aJlaHUM,
cnpaBouHOro marepuana. Ha mro0oM M3 ypOKOB BO3MOMKHO HCIIOJIb30BAaHHE KOMIBIOTEPHBIX
YCTHBIX  VIPaXHEHWH, NpPUMEHEHHE TpeHakepa YCTHOIO C4eTa, YTO AaKTUBHU3HPYET
MBICJIUTEbHYIO AESTEIBHOCTh OOYYAIOLINXCs, Pa3BUBAET BBIYMCIHMTEIBHbIE HABBIKH, TaK Kak
MO3BOJISIET OCYLECTBUTh MHOU MOAXOA K U3y4aeMOU TeMe.
®DopMBbI OLIEHKH U KOHTPOJIsl J0CTHKeHUI 00y4alomuxcs:
caMocCTosITeNbHBIE U poBepouHble padotsl (CP, ITP);

KOHTpoJbHBIE paboTs! (KP);

yCTHBIE OTBeTHI Ha ypokax (YO);

MareMaThuueckue nukTaHTsl 1 Tectsl (M1, MT);

3auer (3),

nuarHoctudeckue 3ananus (J13);

3ananus paboueit rerpamu (PT);

nomamssas padora (JIP) u nomamHsist koHTponbHas padorta (JKP);
uccrienonatensckas pabora (HP);

npoekTHas padora (IIpP);



e TBOpuYeckas pabota (pedepar, coobinenue, npesenrauus) (TP).
Buabl KOHTPOJIsI: BXOAHOW, TEKYLINH, TEMATUYECKUIN, UTOTOBBIH.

Ilnanupyembie pe3y/ibTaTbl 0CBOEHHS Y1eOHOI0 MpeaMeTa.
H3ydeHne mMareMaTHKy B OCHOBHOH IIKOJIE Aa€T BO3MOXHOCTh OOYHYAIOIIMMCS JOCTHYb
CIEAYIOLINX PE3yJIbTATOB OOYUEHHS
5-9 knaccnl
JIMYHOCTHBIMH  pe3yJbTATAMH HU3yueHHs npenmera «Maremarnka» (B BHAE
CIenyoInx y4eOHBbIX KypcoB: 5—-6 kmacc — «Marematuka», 7-9 kmacc — «Anrebpa» u
«I"eomeTpus») IBISFOTCS CIEAYIOLINE KaUeCTBa:
® HE3aBHUCHUMOCTb U KPUTUYHOCTb MBIIIJIEHUS,
® BOJI U HACTONYMBOCTb B JOCTHXKEHUU LIENH.
CpencTBoM NOCTHIKEHUsSI TUX PE3YJIBTATOB SIBJIAETCA:
® cucCTeMa 33aHul Y4eOHUKOB,
e IpercTaBlieHHass B y4eOHMKAaxX B sSBHOM BHIE OpraHH3alMs MaTepuana 110
MPUHIUITY MUHUMAKCA;
® CIOJb30BaHHE COBOKYIIHOCTH TEXHOJIOTMH, OPMEHTUPOBAHHBIX HAa pa3BUTHE
CaMOCTOSITEIBHOCTH W KPUTUYHOCTH MBIIIJICHUS: TEXHOJIOTHST TPOOJIEMHOTrO
auaora, TEXHOJNOTUs MPOAYKTUBHOTO YTEHMUsI, TEXHOJIOT s OLIEHUBaHUS.
Memanpeomemupimu pe3yabraTaMu U3y4eHHs Kypca «MaTteMaTukay sBJsieTCs
¢dbopmupoBaHmne yHUBEpCaIbHBIX yueOHbIX nefictuii (YY ).
Pezyiamuegnsie YY/I:

5—6-it K1accwl

® CaMOCTOATENBHO  ObHapyscueams W (popmynupoBate yueOHy0  mpobiemy,
OTIPENEeNATh LeJb YIeOHO! AeATeNbHOCTH, BBIONPATh TEMY IIPOEKTA;

®  GvI0GU2aMb BEPCUU PEIICHUS MTPOOJIEMBI, OCO3HABaTh (M MHTEPIIPETHPOBATH B CITydae
HEOOXOIMMOCTH) KOHEYHBIN pPe3yJbTaT, BBIOMpATh CPEACTBA AOCTIDKEHUS LeJId U3
NPEIJIOKEHHBIX, & TAK)KE HCKATh UX CAMOCTOSITENIbHO;

e cocmaensme (MHAMBHAYAJIbHO WJIM B TIPYyNIE) IUIAH peleHus npoOIeMbl
(BBIMOTHEHHSI TPOEKTA);

e paborasg moO IIaHy, c6epsims CBOM NEWCTBUS C LENBI0 M, NPH HEOOXOIHWMOCTH,
UCTIPABJIATH OIIUOKH CAMOCTOSITENBHO (B TOM UHCJIE U KOPPEKTHPOBATH IJIAH);

® B HMANOTe C YUYUTEIEM COBEPULEHCHIBO6ME CAMOCTOSITEIbHO BbIPaOOTaHHBIE
KPUTEPHUH OLICHKH.

7-9-it K11accol

®  CaMOCTOATEIBHO OOHApyJicusames W opmyauposams TpodbieMy B KIACCHOW U
UH/IMBUAYaJIbHOHN yueOHON NeATeNbHOCTY,

® gvl0GUCamMb BEPCUU pPEIIEHHWsT TNPOOJNEeMbl, OCO3HABATh KOHEUHBIH pPe3yJbTarT,
BbIOMpPATh CpENCTBA JOCTHXKEHUS LeNd W3 MPEUIOKEHHBIX WM HMX HCKaTh
CaMOCTOSITENIbHO;

e cocmaensme (MHAMBHAYAJIbHO WJIM B TIPYyNIE) IUIAH pelmeHus npoOIeMbl
(BBIMOTHEHHSI POEKTA);

®  n00OuUpams K Kaxaoh npodieMe (3aaue) afeKBaTHYIO €l TEOPETHIECKYIO MOJIEb;

e paborasg 1O TMPENIOKEHHOMY HIH CaMOCTOSITEIbHO COCTaBJICHHOMY IUIaHY,
UCNOMB306aMe HAPALY C OCHOBHBIMH M JIONOJHUTEJBHBIE CPENCTBa (CIpaBOYHAS
JUTEPaTypa, CIOKHBIE MPUOOPHI, KOMIIBIOTED);

®  MIAHUPOGAMH CBOK WHANBUAYAIbHYIO 00pa30BaTEIbHYIO TPACKTOPHIO,

® pabomams TO CAMOCTOSITENIbHO COCTABJICHHOMY IUIaHY, CBEPSSICb C HUM M C LIEJBIO
OESITeIbHOCTH, HCIPABJssd OLIMOKH, HCIONB3ysl CaMOCTOSATENIBHO MONOOpaHHbIE
cpencrtsa (B ToM uncie u UHTepHET);

e cBOOOIHO 10/16306aMbCA BBIPAOOTAHHBIMHU KPUTEPUSIMHU OLIEHKH U CAMOOLIEHKH,
HCXOJIS U3 LIEJIH i UMEFOIIUXCSI KPUTEPUEB, PA3JIndasl Pe3yJIbTaT | CIIOCOOBI
IeHCTBUIL,

® B XOJ€ MPEICTABIECHHs MPOEKTa OA6aNb OYEeHKY €ro pe3ysibTaTam,;



®  CaMOCTOATENBHO OCO3HABANb TIPUUUHBI CBOETO YCIIEXa MU HEYCIeXa U HaXOJUTh
crocOoOBI BBIXOZIA U3 CUTYALH HEYCIIeXa,

® yuems Oyenums CTENEHb YCHEIIHOCTH CBOEH WMHAMBHIAyaJbHOH 0Opa3oBaTeIbHOMN
TeSITeTbHOCTH,

® Jasamv OyeHKy CBOMM JIMYHOCTHBIM KAa4eCTBAM M YEepPTaM Xapakrepa («KakoB si»),
OTIPEeNENATh HAMPABJICHHUSI CBOETO Pa3BUTHUs (KKAKUM sI XO4Y CTaTb», «YTO MHE IS
3TOTO HA/IO CAENATHY).

Cpeocmeom popmuposanisn peryasTuBHbIX Y Y] Ciry)kaT TEXHOJIOTHs TPOOJIEMHOTO HaIora
Ha JTalme M3Y4YeHHUS HOBOTO MaTepHaja U TEXHOJIOTHSl OLCHHUBAHHS O0Opa30BaTENbHBIX
OOCTH)KEHUH (yueOHBIX YCIIEXOB).

Ho3naseamenvnsvie YYJI:

5-9-it knaccot

®  QHANUUPOBAMD, CPAGHUBAMY, KAACCUDUyuposams u 0600wams GpaxTol 1 ABICHUS,

® ocyujecmsisims CpaBHEHNE, CEPHALIMIO U KJIACCHU(HUKAINIO, CAMOCTOSITENIbHO BbIOMpast
OCHOBAHMS U KPUTEPUU JJIs1 YKA3aHHBIX JIOTHUECKUX ONePannii, CTPOUTh
KJIACCU(UKALIMIO TIyTEM JTUXOTOMHYECKOTO AeNIeHHsI (HA OCHOBE OTPHLIAHHS);

® cmpoums JOTHYECKH OOOCHOBAHHOE pACCYKACHHE, BKJIIOUAIOLIEE YCTAHOBJICHHE
NPUIUHHO-CIIEICTBEHHBIX CBsI3eH;

® C030a6ams MaTeMaTHYECKUE MOMICIIH;

® COCTaBJSITh TE3WCHI, pAa3JMYHBIE BUABl IUIAHOB (MPOCTBIX, CIOXHBIX U T.IL).
IIpeobpazoBriBaTh MHPOPMALMIO W3 OXHOrO BHUAA B Apyroil (Tabiuiy B TEKCT,
auarpaMmy U mp.);

®  BBIYUMBIEAMb BCE YPOBHU TEKCTOBOHW MH(POpPMALIUH.

® yuems onpeoesisiny BO3MOXKHBIE UCTOYHUKH HEOOXOMUMBIX CBENEHHH, MPOU3BOAUTH
MOUCK WH(POPMALINH, AHATU3UPOBATh U OLICHUBATH €€ TOCTOBEPHOCTb.

® T[OHMMAas TO3HMLHUIO APYroro 4YeJOBEKa, paziuuams B €ro pPeYd. MHEHHE (TOUKY
3peHus1), NOKa3aTeNbCTBO (apryMEHTHI), (pakThl, THIOTE3bl, aKCHUOMBI, Teopuu. s
3TOTO CaMOCTOSITENIPHO HCIIONB30BAaTh PA3MYHBbIE BHABI YTEHHsA (M3ydaroliee,
POCMOTPOBOE, O3HAKOMHUTEIIbHOE, TOMCKOBOE), MPUEMBI CITYLIIAHMUS.

® CcaMOMy C030a6ams UCTOUHUKHA NH(POPMALIMU PA3HOTO TUIA U ISl Pa3HBIX ayIUTOPHH,
cobronath MHQOPMALIMOHHYIO TUTHEHY U MpaBujia HHPOPMAIIMOHHOH 0€30MacHOCTH,

® yuems UCHONb306aMb KOMIBIOTEPHBIE W KOMMYHHKAIL[HOHHBIE TEXHOJOTHH Kak
UHCTPYMEHT IJIsl AOCTIDKEHHMsI CBOMX LieJield. YMeTb BbIOMpATh ajieKBaTHBIE 3a7aque
UHCTPYMEHTAJIbHBIE POTPAMMHO-AIIAPATHBIE CPEACTBA U CEPBHCHI.

Kommynukamuenvie YY/I:

5-9-u knaccwnt

®  CaMOCTOSITEIILHO OP2aHU306b16aMs yueOHOE B3aUMOICHCTBHE B rpymie (ONpenensTh
of1ue ey, TOroBapuBaThCs APYT ¢ APYTOM U T.1.);

® OTCTauBasi CBOK TOYKY 3PEHUS, HPUBOOUNb AP2yMeHmbl, TTIONTBEPKAAs NX (HaKTaMH;

® B INCKYCCUU yMenb 6b108UHYNb KOHTPAPTYMEHTBI,

®  VUYUTBCS KPUMUYHO OMHOCUMBCSL K CBOEMY MHEHHIO, C TOCTOUHCTBOM HPUSHABANb
OIMUOOYHOCTb CBOETO MHEHHS (€CJTH OHO TAKOBO) U KOPPEKTUPOBATD €0,

® TIOHUMAs O3UIUIO APYTOTO, PA3IUYAMD B €T0 PeUN. MHEHHE (TOUKY 3PEeHHS ),
JOKA3aTeIbCTBO (ApTryMEHTHI), (PaKThI, TUIIOTE3bI, AKCHOMBI, TCOPHH,

® yuems B3TJISIHYTh Ha CUTYALHUIO C MHOM MO3HULIUU U 00208APUSAMBCS C TFOIbMU UHBIX
TO3ULIUN.

Cpeocmeom  ¢hopmuposanuss KOMMYHUKATUBHBIX Y'Y ]| ciy’kaT TeXHOJOTHsl NpOOJIEeMHOTO
nuanora (MoOyKAArIIMA U TOABOMSIIUN TUAJIOT) U OpraHu3aims padoThl B MaJIbIX TPYIIAX,
TaK)ke UCIMOJIb30BAHNE HA YPOKAX 3JIEMEHTOB TEXHOJIOTUHU MPOAYKTUBHOTO YTEHUSI.

IIpeameTHBIME pe3yabTaTAMM U3y4YEHUS TpeaMeTa «MaTeMaTnkay sSBIISIOTCS CIeTYIOIINe
YMEHHUSI.

5-i1 kaacc



Hcnonvzoeams mpu pelieHUN MaTEMAaTUYECKHX 3a1a4, WX OOOCHOBAaHMM U TIPOBEPKE
HAWJEHHOIO PEIICHNs] 3HAHUE!
®Ha3BAaHUI M TNOCIENOBATEJILHOCTH YHCEN B HaTypaJbHOM psny B mpexenax 1 000 000 (c
KaKOT0 YHCJIa HAYMHAETCS 3TOT Psifl, Kak oOpa3yercs Kakaoe CIENYIOIIee YUCIIO B 3TOM
pany);
e kak oOpasyeTcst KaKaas CleAyroasi CYETHas €IUHILIA;
® HA3BaHMsI U NTOCJIEA0BATEIbHOCTD PA3pPsIOB B 3AMIUCH YNCIA;
® Ha3BaHMsI U MOCJIEOBATENbHOCTD MEPBBIX TPEX KIIACCOB;
® CKOJIBKO Pa3psiIOB COAEPKUTCS B KAXKIIOM KJIACCE,;
® COOTHOLLIEHHUE MEXAY pPa3psiiaMu;
® CKOJIBKO €JMHHL K XXI0r0 KJIACCa CONEPKUTCS B 3aIIUCH YUCIIA,
® KaK yCTpOE€HA MO3ULMOHHAS 1eCATUYHAsl CUCTEMA CUUCIIEHMUS,
®CIMHUIBl M3MEPEHHs BEJIMYMH (IUIMHA, Macca, BPEMs, IUIOLIA[b), COOTHOIIEHHS MEXKIY
HUMU;
¢ pYHKUMOHAJILHON CBSI3M MEXKIy TpPyNIaMH BeJIWYHMH (L€HA, KOJUYECTBO, CTOMMOCTH;
CKOPOCTB, BpEMsi, PACCTOSTHHUE, IIPOU3BOAUTEILHOCTD TPy, BpeMs paboThl, padoTa).
Buinonname yctHple BeuucneHus (B mpenenax 1 000 000) B ciydasix, CBOAMMBIX K
BbIUMCIEHUSIM B nipenesnax 100, u mucbMeHHbIe BBIMUCIEHUS B OCTAJIbHBIX CJy4Yasx; BBITOJHATD
MIPOBEPKY NPaBUIIbHOCTH BbIUNCIICHUI;
® 8b1N0IHAML YMHOXKEHHE U aenenue ¢ 1 000;
® GHIYUCAAMDb 3HAYSHUS] YUCTIOBBIX BBIPAKEHUH, comepkamnx 3—4 nefcTBusl CO CKOOKaMu U
0e3 HUX;
® DACKNIAOBIBAM s HATYPATBHOE YUCIIO Ha MPOCThIE MHOXKUTEIY,
e HaxoOums HauOONbIIUN OOIMN AeNUTeNh W HaUMEHbInee oOlnee KPaTHOE HECKOJIbKUX
YHUCETI,
® peniants TIPOCThIE U COCTaBHbIE TEKCTOBbIE 3a/1a4H;
®8LINICHLIGANM b MHOKECTBO BCEBO3MOXKHBIX PE3YJIbTATOB (MCXOAOB) MPOCTEHINNX CITyYaHBIX
SKCIEPUMEHTOB;
® 1AXOOUMb BEPOSTHOCTH MPOCTEHIINX CIyYalHBIX COOBITHI,
epeuwiams ynoOHbIM AJisl ceOsi criocoOoM (B TOM YHCIE U C MOMOLIBIO Tabmui U rpados)
KOMOMHATOPHBIE 33/1a4l: Ha MEPECTAHOBKY M3 TPEX 3JIEMEHTOB, IPABUIIO MPON3BEACHUS,
YCTAHOBJIEHUE YUCJIA Nap HA MHOXKECTBE U3 3—5 3JIEMEHTOB;
epewiams ynoOHbIM AJisi ce0si criocoOoM (B TOM YHCIE U C MOMOLIBIO Tabmui U rpados)
JIOTHMYECKHE 3a/1a4H, COAeprkalne He Oojee TPEX BBICKA3bIBAHUH;
eyymams WHPOPMALHUIO, 3aMMCAHHYIO C TOMOIIBIO JIMHEHHBIX, CTOJOYATBIX U KPYTOBBIX
auarpamm;
eCcmpoums MPOCTEHIINE JTHHEHHBIE, CTON0YAThIE U KPYTOBbIE AHATPaAMMBI,
® naxoOums PeWeHUs <CKU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3aAad, B  KOTOPBIX
HCIIOJIb3YIOTCSl MaTEMaTHUECKHE CPECTBA,;
® co30a6ams TPORYKT (PE3yNbTAT NMPOEKTHOW NEATEIBHOCTH), IS U3yUEHHS] U OMHCAHUS
KOTOPOTO MCIOJIb3YIOTCSl MAaTEMAaTHUYECKUE CPEACTBA.
6-i1 ky1acc
Hcnonvzoeams mpu pelieHUN MaTEMaTUYECKHX 3a4a4, WX OOOCHOBAaHMM U TIPOBEPKE
HAWJEHHOIO PEIICHNs] 3HAHUE O:
® IECATUYHBIX IPOOsX U MpaBHIaX AEHCTBUN C HUMH,
® OTHOUIEHMSIX U MPOMNOPLMSIX; OCHOBHOM CBOMCTBE MPOIOPLINY;
¢ IPSIMO M 0OPaTHON MPOMOPLHMOHATBHBIX 32BUCHMOCTSIX U UX CBOICTBAX;
® [IPOLIEHTAX;
e IIeJTBIX 1 APOOHBIX OTPULIATEIBHBIX YHCIIAX, PALMOHANBHBIX YHCHAX;
e [IpaBUJI€ CPABHEHUsI PALIMOHAJIbHBIX YHCET,
e [IpaBUJIaxX BBIMNOJHEHHUs ONepaLil HaJl palllOHAIbHBIMHU YHUCIaMK; CBONCTBAX ONEpaLUii.
Cpasnuseams necsaTudHbie 1podu,
® GbINONHAMG OTIEPALIIU HAJ JECITHIHBIMU IPOOSIMH,



® Peodpaz06bIBaANL NECATUIHYIO 1poOb B OOBIKHOBEHHYIO U HA000pOT;

® OKpY2sim®s UeJIble YUCa U AeCATUYHbIE Opodu;

® HaxoOums NPUOIMKEHHBIE 3HAUEHHS BEJIMUNH C HEIOCTATKOM U U30BITKOM;

® 8b1nONHAM S TPUOTKEHHBIE BBIYMCICHUS U OLIEHKY YHCIIOBOTO BBIPAXKECHUS,

® Oes1lnb YUCIIO B TAHHOM OTHOLIECHHUUY,

® HAXOOUMb HEU3BECTHDIN YJIEH MPOIOPLIHIH;

® HAXOOUMb TaHHOE KOJMYECTBO IMPOLIEHTOB OT YMCJA U YUCJO 1O U3BECTHOMY KOJHUYECTBY
NPOLIEHTOB OT HETO;

® HAXOOUMb, CKOJIBKO MPOLIEHTOB OTHO YHUCJIO COCTABIISIET OT IPYToro;

®)Genuyu6ams U YMEHbIIATh YUCIO HA TAHHOE KOJMYECTBO MPOLICHTOB;

e peuiams TEKCTOBBIE 3a/1a4H HA OTHOLIEHUS, POTIOPIIMH U TIPOLEHTHI,

® cpasnusans ABa PalOHAIBHBIX YUCIIA,

®GLINONHAMS OTIEPALIMK HAJl PALMOHAJBHBIMU YHCIAMH, UCIIOJIB30BATh CBOMCTBA OMeparui
IUTSA YIIPOLIEHNST BBIYUCIICHHI;

e peuiams KOMOMHATOPHBIE 3a/1a41 C TIOMOLIBIO MPABHJIA YMHOXKESHHUS,

® 1HAXOOUMb BEPOSTHOCTH MPOCTEHIINX CIyYalHBIX COOBITHH,

epeuiams TPOCTEHIINE 331a41 HA OCEBYIO U LIEHTPAIBHYIO CHMMETPHIO,

epewiams TPOCTEHIINE 3a1a41 Ha Pa3pe3aHue U COCTABIEHUE FEOMETPUIECKUX (PHryp;

® HAXOOUMb PELICHUS «CKU3HEHHBIX» (KOMITETEHTHOCTHBIX) 3a/1a4, B KOTOPBIX MCIOJIBb3YIOTCS
MaTeMaTHYeCKHe CPENICTBA,

eco30a6ame TPOAYKT (PE3yJbTaT MPOEKTHOH AESTEIBHOCTH), U M3YYEHUS M OIUCAHMS
KOTOPOTO HCIIOJIB3YIOTCSI MATEMATHYECKHIE CPECTBA.

Aunredpa 7-i kaacc
Hcnonvzoeams npu pelieHUN MaTEMAaTUYECKHX 3a1a4, UX OOOCHOBAaHMM U TPOBEPKE
HAWJEHHOIO PEIICHNs] 3HAHUE O:

® HAaTYpaJIbHBIX, LEJbIX, PALIMOHAIbHBIX, HPPALIMOHAIBHBIX, NeHCTBUTEIbHBIX YUCHAX,

® CTENEHU C HATYPAJIbHBIMU NTOKA3aTENSIMU U UX CBOHCTBAX;

® OJTHOWICHAaX U MpaBWIax AEHCTBUI C HUMH,

® MHOTIOYJICHAX W MPABUJIAX NEUCTBUI C HUMY,

¢ hopMyITaxX COKPALIEHHOTO YMHOXKECHHUS,

® TOXKIECTBAX, METOAAX 10Ka3aTeIbCTBA TOXKIECTB,

® IMHENHBIX YPABHEHUSX C OMHON HEU3BECTHOM M METOAAX UX PELICHUS,

® CHICTEMAaX ABYX JINHEHHBIX YPAaBHEHUH C IByMs HEU3BECTHBIMM U METOJAX UX PELICHMUSI.

® Buinoainsime AefCTBUsI C OHOWJIEHAMH U MHOTOYJIEHAMU,

®)/3HA6aMb B BBIPAXEHUSX (POPMYJIbI COKPALIEHHOTO YMHOXKEHHUS U IPUMEHSTD HX;

® DACKNIAOBIBANE MHOTOUJICHBI HA MHOYKHUTEJIH,

® GbINONHANMb TOXKIECTBEHHBIE MTPe0OPa30BaHMUS LEbIX aNreOpanuecKuX BBIPAKEHUH,

® OKA3b16a1Mb TIPOCTEHIINE TOXKIECTBA;

® HAXOOUMb YUCIIO COUETAHUNA U YUCIIO Pa3MEIEeHHIH;

e peuiams TUHENHbIE YPABHEHMsI C OJHOW HEU3BECTHOM,

epeuiamsy CHUCTEMbl [JIBYX JIMHEHHBIX YpaBHEHUH C JABYMs HEU3BECTHBIMH METOJOM
MOJICTAHOBKU M METOJIOM aJIre0pandecKoro CIOKEHMS,

® pentans TEKCTOBBIE 3a/1a4U C TOMOLIBIO TMHEHHBIX YPABHEHUN U CUCTEM;

® HAXOOUMb PELICHNS «KM3HEHHBIX» (KOMIIETEHTHOCTHBIX ) 3a7a4, B KOTOPBIX UCIOJIb3YIOTCS
MaTE€MaTU4eCKHe CPEACTBa,

e co3z0asams TPONYKT (PE3yNbTaT NMPOEKTHOH NESITeNbHOCTH), Ul M3YYEHUS M OIUCAHUS
KOTOPOT'0 HCMOJB3YIOTCS MaTeMaTHYECKUE CPEACTBA.

I'eomeTpus 7-i Kaace
Hcnonvzoeams mpu pelieHUN MaTEMaTUYECKHX 3a4a4, X OOOCHOBAaHMM U TPOBEPKE
HAWJEHHOIO PEIICHNs] 3HAHUE O:



® OCHOBHBIX T€OMETPUYECKUX MOHATHSX: TOYKA, IPsMasi, TNIOCKOCTb, JIyY, OTPE30K, JJOMaHas,
MHOTOYTOJIbHUK;

® OTIpENIeNICHNH yIiia, OMCCEKTPHCHI YIJIa, CMEKHBIX H BEPTUKAJBHBIX yIJIOB,;

® CBOWCTBAX CMEKHBIX M BEPTHUKAJIbHBIX YIJIOB,

® OTIpPE/IEICHUN PABEHCTBA T€OMETPHUECKIX (QUTYD; MPU3HAKAX PABEHCTBA TPEYTOJBHUKOB;

®TEOMETPHUYECKUX MECTax TOYEK, OHCCEKTPHCE yria M CEePeIUHHOM MEePIEHIUKYJSApE K
OTPE3KYy KaK FreOMETPUIECKIX MECTaX TOUEK;

® OTIPEIEICHNH TTapaJUICIbHBIX MPAMBIX; IPU3HAKAX U CBOHCTBAX MAPAJUIENbHBIX MPSIMBIX;

® AKCHOME TapPAJUIENIbHOCTH U €€ KPaTKOH NCTOPHHY,

¢ popMyJie CyMMBI yTJIOB TPEYTOJbHHKA,

® OIIPENICJICHUH U CBOMCTBAX CPEIHEN JIMHUU TPEYTONIbHUKA,

eTeopeme PDaneca.

o [Ipumensims CBONCTBA CMEXKHBIX M BEPTHKAJIBHBIX YIJIOB IIPU PELICHUH 37124,

® HAXOOUMb B KOHKPETHBIX CUTYalUsIX PaBHBIE TPEYTOJbHUKH U TOKA3bIBATb UX PABEHCTBO;

®)CMAHAGIUEAMb TTAPATUICITIBHOCTD MPSIMBIX U IPUMEHATH CBOWCTBA MaPaJUICIbHBIX MPSIMBIX;

® PUMEHANb TEOPEMY O CYMME yTIJIOB TPEYTOJbHUKA,

®UCNOMBL306aMb TEOPEMY O CPEIHEH JIMHUU TPEYroJbHUKA U TeopeMy Daneca npu peleHnu
3a71ad4;

® HAXOOUMb PELICHNS KM3HEHHBIX» (KOMIIETEHTHOCTHBIX ) 33724, B KOTOPBIX UCIOJIb3YIOTCS
MaTeMaTH4eCKue CPeACTBa,

e coz0asams TPONYKT (Pe3yNbTaT NMPOEKTHOH NESITEbHOCTH), Ul M3YYEHUs M OIUCAHUS
KOTOPOTO UCIIOB3YIOTCSI MATEMAaTUIECKHE CPECTBA.

Aunredpa 8-i kaacc
Hcnonv3osams mpu pelieHMH MaTEeMaTHYECKHX 3a71a4, MX OOOCHOBAHHHM U IMPOBEpPKE
HAWJEHHOIO PEIICHNs] 3HAHUE O:
e areOpandecKkoi 1podu;, OCHOBHOM CBOMCTBE Mpodu;
e paBUJIaX EHCTBHH ¢ anreOpandeckuMu IpoOsiMH;
® CTEMEHSIX C LIeJbIMH MTOKA3aTeJSIMH U X CBOWCTBAX;
® CTaHIAPTHOM BHE YHCJIA;

k o
o pyHkuMAX y=kx+b, y= x2, y = —, UX CBOWCTBax U rpadukax;
x

® [IOHSTUH KBAJIPATHOTO KOPHS U apU(PMETHIECKOTO KBAAPATHOTO KOPHSI,

¢ CBOICTBaX apu(pMETHIECKUX KBAIPATHBIX KOPHEH,

e hyukmun y = +/x , eé cBoiicTBax u rpaduke;

e popmyIie s KOpHEH KBaAPaTHOTO YPAaBHEHMS,

eTeopeme Buera s npuBenéHHOro 1 00IIEro KBaAPaTHOTO YPAaBHEHMUS,

® OCHOBHBIX METONIaX PEIICHUs LeNbIX PAllMOHANBHBIX YPABHEHUI: METOAE Pa3JIOKEHUs Ha
MHOKHUTEIH U METO/IE 3aMEHBI HEU3BECTHOM,

® METO/IE PELIeHNsT APOOHBIX PAlIMOHAIBHBIX YPAaBHEHHI,

® OCHOBHBIX METOZAX PELICHUS] CHCTEM PAllOHAJBHBIX YPABHEHHH.

o Cokpawame anredpandeckue apoodu;

® 6b1nONHANMS APUPMETHUECKUE NEHCTBUS C anreOpandecKuMu IpoOsiMH;

®CNOML306aMb CBOICTBA CTETIEHEH C LENbIMU MOKA3aTeISIMH [IPU PELICHUH 3a/1a4;

® 30NUCLIGANb YNCTIA B CTAHAAPTHOM BUIIE;

® GbINONHAMb TOXKIECTBEHHBIE TPE0OPa30BaHUS PALMOHAIBHBIX BBIPAKEHHIA;

2

y k y
ecmpoums rpapuku QyHKUME Yy =kx+b, y=x", y = — M UCHONB30BATh UX CBOICTBA MPH
X

pelIeHny 3a1ad4,
® guruuCAMs ApUPMETHUECKUE KBAIPATHBIE KOPHH,
® NpUMEeHAMb CBOMCTBA apU(PMETHUECKIX KBAAPATHBIX KOPHEH MPU PEIIeHIH 3a/ad,;
o cmpoums rpaduk GyHKIEE y = \/x ¥ HCIIONB30BATH €r0 CBOACTBA MPH PELICHHH 33144,

10



e peuiams KBaIPaTHbIC YPABHEHMS,

e npumensims TeopeMy Buera npu peuienun 3anad;

epewiams LeNble PALUOHAJBbHBIE YPABHEHHS METOIOM pPAa3JIOKEHUs] HAa MHOXKHUTENH U
METOJ0M 3aMEHbI HEM3BECTHOM;

epeuiams poOHbIE yPaBHEHMUS,

e peuiams CUCTEMBI PALIIOHANIbHBIX YPaBHEHHI,

epeuiams TEKCTOBbIE 3a7a4d C TOMOIIBIO KBAIPATHBIX U PAMOHAJIBHBIX YPaBHEHUH M HX
CHUCTEM,

® HAXOOUMb PELICHNS KM3HEHHBIX» (KOMIIETEHTHOCTHBIX ) 33724, B KOTOPBIX UCIOJIb3YIOTCS
MaTeMaTHYeCKHe CPENICTBA,

®co3z0asams TPONYKT (Pe3yNbTaT NMPOEKTHOH NESITeNbHOCTH), Ul M3YYEHUs M OIUCAHUS
KOTOPOT'O HCIIOJIB3YIOTCSI MATEMATUYECKHIE CPECTBA.

I'eomeTpus 8- K1ace
Hcnonvzoeams npu pelieHUN MaTEMAaTUYECKHX 3a1a4, X OOOCHOBAaHMM U TPOBEPKE
HAWJEHHOIO PEIICHNs] 3HAHUE O:

e OMpeNeNIeHNH TapajuiesiorpaMMa, pomOa, MPsIMOYTOJIbHUKA, KBaApaTa, WX CBOWCTBAX MU
MpU3HAKaX,

® OIIPENIeJICHUH TPAELUH; 3JIEMEHTaxX TpaleLnn; TEOpeMe O CPeIHEN JIMHUN TPaneLuy,

® OIIPENIEJIEHUH OKPY>KHOCTH, KPyTra U UX 3JIEMEHTOB;

eTeopeMe 00 U3MEPEHHH YTJIOB, CBS3aHHBIX C OKPYKHOCTBIO,

®OIPENEICHUH U CBOHCTBAaX KAacCaTENbHBIX K OKPYXXHOCTH, TEOpPEME O DPABEHCTBE IBYX
KacaTeJbHbIX, IPOBEIEHHBIX U3 OJHOH TOUKH,

® OIIPENIeJIEHUH BIMCAHHON U ONTMCAHHOMN OKPYXXHOCTEH, UX CBOHCTBAX;

®OTIPENEICHUH TPUTOHOMETPHUYECKHE (YHKIIMU OCTPOTO yria, OCHOBHBIX COOTHOIIEHHH
MeXy HUMH,

e [IpU€Max peLIeHUs NPSMOYTOJbHBIX TPEYTrOJbHUKOB;

e TpUroHOMeTpHIeCcKX PpyHKIUAX yrios ot 0 go 180°;

® TCOPEME KOCHHYCOB H TEOPEME CUHYCOB;

e [IpH€Max peLIeHUs] IPOU3BOJIbHBIX TPEYTOJIbHUKOB,

e popMyax 1S IIOIAAN TPEYTOJIbHUKA, APAJUIeIOrpaMMa, TPAaNelnHy,

eTeopeme [Tudaropa.

o [Ipumensims IPU3HAKU U CBOIMCTBA MapajuiesiorpaMMa, poMOa, mpsSIMOYTOJIbHUKA, KBaparTa
IIPU pelIeHnH 3a7a4;

® peuiamy TIPpoCTENIINe 3a1a4l Ha TPaINeLHlo;

® HAXOOUMs TPALyCHYIO Mepy VYIJIOB, CBSI3aHHBIX C OKpPY)KHOCTBIO, YCTaHaBJIMUBATh HX
PaBEHCTBO,

® IpUMEHAMb CBONCTBA KACATEJbHBIX K OKPY>KHOCTH IIPH peLIeHNH 3aaY;

e penianys 3a1a4i Ha BIIMUCAHHYIO U OMUCAHHYIO OKPY>KHOCTD;

® 6b110/IHSMb OCHOBHBIE T€OMETPUUECKHUE MTOCTPOESHUSI C TOMOLIBbIO LIUPKYJIS U IMHEHKY;

®HAXOOUMb 3HAYEHUS TPUTOHOMETPHUUECKMX (PYHKLIUH OCTPOro yria uepe3 CTOPOHBI
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA,

e NpUMeHsAmMs COOTHOIIEHHS] MEXKOY TPUTOHOMETPUUECKUMH (QYHKIHMAMH TPH PELIeHUU
3a1a4; B YACTHOCTH, MO 3HAYEHUIO ONHOW W3 (YHKUMA HAaXOAWTb 3HAYEHUS BCEX
OCTaJIbHBIX;

® peuians TIPSIMOYTOJIbHbIE TPEYTOJIbHUKHY,;

®c600ums padoTy C TPUrOHOMETpUYecKkMMU (yHKIMsAMH yrioB or 0 mo 180° k ciyuaro
OCTPBIX YIJIOB;

® IpUMEHAMb TEOPEMY KOCUHYCOB U TEOPEMY CHHYCOB IIPH pPELIeHNH 3a]ay;

® peuiants TIPOU3BOJIbHBIE TPEYTOJIbHUKH;

® HAXOOUM®s TUIOINAIN TPEYTOJIBHUKOB, NAPAIIEIOTPAMMOB, TPATISIIHIA;

e npumensms Teopemy [Iudaropa npu pemennn 3anad,

® HAXOOUMb MPOCTENINE TeOMETPUIECKUE BEPOSITHOCTH,
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® HAXOOUMb PELICHNS «KM3HEHHBIX» (KOMIIETEHTHOCTHBIX ) 3a7a4, B KOTOPBIX UCIOJIb3YIOTCS
MaTeMaTHIeCKUe CPEACTBa,

eco30a6ame TPOAYKT (PE3yJbTaT MPOEKTHOH AESTEIBHOCTH), U M3YYEHUS M OIUCAHMS
KOTOPOTO UCIIOB3YIOTCSI MATEMATUIECKHE CPECTBA.

Auaredpa 9-i kaace
Hcnonv3o6ame 1mpu  pelieHMH MaTeMAaTHYEeCKUX 3adady, WX OOOCHOBAaHMM U MPOBEPKE
HAWJEHHOIO PEIICHNs] 3HAHUE O:

® CBOICTBAX YUCJIOBBIX HEPABEHCTB;

® METOAAX PELICHUS JTUHEIHBIX HEPABEHCTB,;

® CBOICTBAX KBaAPATUYHOH (DyHKIIHH;

® METOAaX PELICHUS] KBAAPATHBIX HEPABEHCTB;

® METO/I€ UHTEPBAJIOB JIsl PELIEHUs] PAallMOHAJIbHBIX HEPABEHCTB,

® METOJIax PELIEHUS] CUCTEM HEPABEHCTB,

e cBOIiCTBax U rpaduke GyHKUMU Yy = x"' HPH HATYPAILHOM A,

® OMpENEECHUH U CBONCTBAX KOPHEN CTETIECHM /1,

® CTETICHAX C PALlMOHAJIIBHBIMU MTOKA3aTEISIMU U X CBONCTBAX;

®OTIPEICICHN U OCHOBHBIX CBOWCTBAaX apuMeTU4ecKo mporpeccur; ¢Gopmyse st
HaXO0XKJICHUsI CyMMBI €€ HECKOJIbKUX MEPBbIX YICHOB;

®OTIPEICICHN W OCHOBHBIX CBOMCTBAX TE€OMETPUYECKON mporpeccuu; Gopmyne s
HaXOXKJICHUsI CyMMBI €€ HECKOJIbKUX TIEPBbIX YICHOB;

edopmysie Ayl CyMMBbl OECKOHEUHOH T'€OMETPHYECKOH MpOrpeccuyd cO 3HaMEHaTeleM,
MEHBIIHUM 110 MOAYJIFO €AUHULIBL.

e l{cnons306ams CBONCTBA YMCIOBBIX HEPABEHCTB JJIsl MPEOOPa30BaAHUS HEPABEHCTB;

® 0OKA3b16GM TIPOCTEHIIINE HEPABEHCTRA,

® peuiams TUHEWHbIE HEPABEHCTBA,

e cmpoums rpaduK KBaIpaTHUHOW PYHKIMU U UCTIONB30BATh €T0 MPU PELICHUH 33134,

® peuiams KBapaTHbIC HEPABEHCTBA,

® pewiams pauoHaIbHbIC HEPABEHCTBA METOIOM HHTEPBAJIOB;

® peuiams CUCTEMbl HEPABEHCTB;

ecmpoums tpadpuk QyHKIMK Y = X NPU HATYPaJbHOM /1 U MCIIOJIb30BATh €r0 MPH PELIEHUH
3ajad;

® HAXOOUMb KOPHH CTETICHU 7,

® U CNOMb306aMb CBOICTBA KOPHEH CTENEHH /1 TIPH TOXKACCTBEHHBIX MPeoOpa3oBaHUsX;

® HAXOOUMb 3HAUEHUSI CTENICHEH C pallMOHAIbHBIMHU TTOKA3aTEISIMH,

e peuiams OCHOBHBIE 331a41 Ha apU(METHUECKYI0 U T€OMETPHUYECKYIO MTPOrPECCHH;

® HAxOO0UumMs CyMMy OECKOHEYHOH IreOMETPHUECKON MPOrPEeCCHU CO 3HAMEHATENIEM, MEHBIINM
0 MOJYJIFO €IUHULIBL,

® HAXOOUMb PELICHNS KU3HEHHBIX» (KOMIIETEHTHOCTHBIX ) 3a7a4, B KOTOPBIX UCIOJb3YIOTCS
MaTeMaTUIeCKUe CPEACTBa,

e co3z0asams TPONYKT (Pe3yNbTaT NMPOEKTHOH NESITeNbHOCTH), Ul M3YYEHUS M OIUCAHUS
KOTOPOTO UCIIOJB3YIOTCSI MATEMATUIECKUE CPECTBA.

I'eomeTpus 9-i1 kaace

Hcnonv3oeams mpu  peIIeHWH MaTEeMAaTHYeCKHX 3a7ad, WX OOOCHOBAaHMHM U TPOBEpKE
HAWJEHHOIO PEIICHNs] 3HAHUE O:

® IpU3HAKAX IMOA0OUS TPEYTOJIbHUKOB;

® TCOPEME O IPONOPLUHUOHAIBHBIX OTPE3KAX;

® CBOICTBE OUCCEKTPUCHI TPEYTONBHUKA,

¢ [IPOMOPLUUOHAJIBHBIX OTPE3KaX B MIPAMOYTOJIbBHOM TPECYT'OJIbHUKE,

¢ [IPOMOPLIMOHAJIBHBIX OTPE3KAX B KPYIeE;

eTeopeMe 00 OTHOLICHUH IUIoMIaieli MOAOOHBIX MHOTOYT'OJIbHUKOB,
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* CBOMCTBaX MpaBWIbHbIX MHOrOYrofibHWKOB; CBSA3W MEXAy CTOPOHON MNpaBUIbHOrO
MHOrOyro/fibH1Ka ¥ paguycamu BNMCaAHHOrO ¥ ONMCAHHOIO KPYroB;

* ONnpejeneHny 4vHbl OKPY>KHOCTU 1 (hopMyne NS €€ BbIYNCNEHNS;

* hopmMy/e NOLLaAN NPaBUIbHOTO MHOTOYTO/TbHUKE;

* OnpesenieHnn NoLWaan Kpyra u gopmyne ans eé BbluMcneHus; opmyse 41s BbIYUCNEHUS
NNOLLAaZEN YacTeit Kpyra;

* paBuie HaxXOXJeHUs CYMMbl WU Pa3HOCTU BEKTOPOB, MPOW3BEAEHWUS BEKTOpPa Ha CKasisp;
CBOWCTBA 3TUX OnepaLuii;

* OMNpejeneHny KOOPAMHAT BEKTOPA Y METOAAX UX HAXOXAEHNS;

* paBu/ie BbIMOHEHWI OMNepaLWin HaL, BeKTOpaMu B KOOPANHATHOMN (hopMe;

* OMpeseNieHNN CKaIAPHOro NPOV3BeLeHUS BEKTOPOB 1 (DOpPMyie A5 er0 HaXOXAeHUS;

* CBA3W MEX[Y KOOpAMHATaMW BEKTOPOB ¥ KOOPAMHATaMU TOYEK;

* BEKTOPHbIM ¥ KOOPAMHATHBLIM METOax peLleHns reoMeTpUYecKnX 3asau.

s popmynax  06bEMA  OCHOBHbIX  MPOCTPAHCTBEHHLIX  FEOMETPUYECKUX  mryp:
napannenenvnesa, Ky6a, Lwapa, LiMHApa, KOHyCa.

*MpuMeHATb NPU3HAKN NOLOOMA TPEYro/bHUKOB MPU PeLleHnm 3a4ay;

. pewaTb MPOCTeWLLIMe 3aa4M Ha NPOMNOPLUOHA/bHbIE OTPE3KY;

. pewaTb MPOCTeWLLIMe 33a4M Ha NpaBu/ibHbIE MHOMOYTO/bHUKY;

*HaxoAUThb A/IMHY OKPYXXHOCTW, M/IOLLIAAb Kpyra 1 ero YacTel;

*BbLINOMHAT b OMepaLny Haf, BEKTOpPaMu B reOMETPUYECKOW 1 KOOPAMHATHOW (hopMe;

*Haxo4nTb CKaNApHOE MPOU3BEAEHNE BEKTOPOB U MNPUMEHATb €ro A1 HaxXOoXAeHus
Pa3/IMYHbIX rEOMETPUYECKMX BE/TNUMH;

. pewaTb reoMeTPUYECKMe 3aa4n BEKTOPHLIM U KOOPANHATHLIM METOAO0M;

s NPUMEHATb FEOMETPUYECKME NPeobpa3oBaHNs MIOCKOCTM NPU PeLLeHUN reoMeTPUYecKnX
3afay;

eHaxofuThb  OObEMbI  OCHOBHbIX ~ MPOCTPAHCTBEHHbIX  FEOMETPUYECKUX  CUryp:
napannenenunesa, Kyba, wapa, LMINHAPA, KOHYCa;

*Hax04NTb PELUEHUSA «KMU3HEHHbIX» (KOMMNETEHTHOCTHbIX) 33fay, B KOTOPbIX MUCMO/b3YHTCA
mMaTemaTuyeckume CpeacTBa;

*co3faBaTb MPOLYKT (pe3ynbTaT MPOEKTHOW [eATeNbHOCTM), ANA WU3Y4YeHUs U OnucaHus
KOTOPOr0 MCMONb3YKTCA MaTeMaTUYecKme CpeacTBa.

Pe3ynbTaTbl N3y4eHUs y4ebHOro npegmeTa
HatypanbHble ynicna. Apobu. PaumoHasibHble ynucna
BbINYyCKHUK HayunTCA:

*  MOHUMaTb OCOGEHHOCTMN LECATUYHOW CUCTEMbI CUMCIEHUS;

*  ONEepupoBaTb MNOHATUAMMW, CBA3AHHLIMU C AETMMOCTLIO HaTYpPasbHbIX YUCEN;

* BblpaXKaTb 4MCNa B IKBMBAIEHTHbIX (POpMax, BblGMpas Hambosiee NOAXOAALLYIO B
3aBMCUMOCTU OT KOHKPETHOW CUTyaLuu;

* CpaBHMBATb N yNopsagovMBaTh paLnoHa/IbHbIe YACNE;

*  BbIMOMHATb BbIYMCNEHUA C paLMOHaIbHLIMU YUCNaMW, COYETass YCTHble N MUCbMEHHbIE
NPUEMbI BbIYMC/IEHWIA, NPUMEHEHNE KaNbKYIATOPA;

*  1CMONb30BaTb MOHATUA W YMEHWs, CBfA3aHHbIE C MPONOPLMOHANIbHOCTLIO BEMNYMH,
NnpoLeHTaMn, B XoA4e peLleHns maTeMaTUYecKnX 3afad v 3aga4y U3 CMeXHbIX NpeameTos,
BbINO/IHATL HECNOXKHbIE NPAKTUYECKME PaCUETHI.

BbII'IyCKHVIK nonyynT BO3IMOXKHOCTb!

*  MO3HaKOMUTLCA C MO3ULUOHHBLIMU CUCTEMAMWN CUYUC/IEHUA C OCHOBaHUAMM, OT/IUYHLIMM
ot 10;

*  YrnyouTb M pa3BuUTb NPeLCTaBNEHNS O HATYpasibHbIX YACNAX Y CBOMCTBAaX Ae/IMMOCTY;

* HayuuTbCH MCMO/Mb30BaTh MPUEMBI, pPaLMOHAIM3NPYIOLME BbIYUCIEHUS, NPUOOPECTU
NPVBbLIYKY KOHTPOIMPOBATL BbIYMC/IEHMS, BbIOMPasS NOAXOAALWMIA NS CUTYaLmMK cnocob.
[encTBuTenbHbIE Yncna
BbINYyCKHUK HAyYn T CA:
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UCTIOJIB30BATh HAYAJIbHBIE TIPEACTABJICHUS O MHOXKECTBE IEHCTBUTEIBHBIX YHCE,
OTIEPHPOBATDH MOHATHEM KBaIPATHOIO KOPHS, MPUMEHSTh €r0 B BBIUUCICHHSIX.
Buinycknuk nonyuum 603moiCHOCHb:

pa3BUTh NPEACTABICHHE O YHCJIE€ M YHUCIOBBIX CHCTEMAax OT HATypPaJbHBIX M0
IEHCTBUTENBHBIX YUCEIT, O POJIM BBIYUCICHUN B IPAKTHKE;

pa3sBuUTb M YriyOUTb 3HAHUA O MAECATUYHON 3amuch JIeHCTBHUTENBHBIX HHCEIN
(mepuonuyeckue U HeMePUOIUIECKue IPodu).

N3mepenns, npudamkeHusl, OLEHKH

Buinycknuk nayyumecs:

UCTIOJIB30BATh B XOI€ PELICHUs 3a1ad 3JEMEHTapHBbIC IPEICTABJICHUS, CBS3aHHBIE C
NpUOTKEHHBIMA 3HAYEHUSIMHU BEJTHUHH.

Buvinycknux nonyuum 603moiCHOCHb:

MOHSATh, YTO YHUCJIOBbIC JAHHBIE, KOTOPbIE HCIIONB3YIOTCS ISl XapaKTEPUCTUKUA OOBEKTOB
OKPY’KAIOIIEr0 MHUpA, SIBISIFOTCS MPEHMYIIECTBEHHO MPUOIIKEHHBIMHU, YTO MO 3aIUCH
NpUOIKEHHBIX 3HAYEHUH, COmepKaluxcs B MH(POPMAIMOHHBIX HCTOYHUKAX, MOYKHO
CYIHTBH O MOTPELIHOCTH MPHOIIKEHHS,

MOHATh, YTO NOTPEHIHOCTb pe3yJIbTaTa BBIYHCICHWN [OJDKHA OBITh COM3MEpUMa C
MOTPEIIHOCTBIO UCXOAHBIX TaHHBIX.

AnredpanyecKue BbIpasKeHHUsI

Buinycknuk nayyumecs:

OTIEPHPOBATh TOHITHAMH «TOXKIECTBOY», «TOXAECTBEHHOE MNpeoOpa3oBaHHE», pellaTh
3a1a4d, copeprkaiire OyKBeHHbIE JaHHbIE, padoTaTh ¢ popMyIamy,;

BBIMIOJIHATD ~ NPEOOPa3OBaHUsl  BBIPAXKEHUH, COAEPIKAIINX CTENEHH C  LEJBIMH
MOKa3aTesIMU U KBaAPATHBIE KOPHH;

BBITIOJIHATh TOXIECTBEHHbIE MPeoOpa30BaHUsl PALMOHAJBHBIX BBIPAKEHUI HAa OCHOBE
NPaBUJI JEHCTBUI HAaJl MHOTOWJICHAMH U ajdredpandecKuMu apodsmu;

BBITOJIHATD PA3JIOKEHUE MHOTOUJICHOB HA MHOKHTEJIH.

Buinycknuk nonyuum 603MOACHOCHIL HAYYUMBCSL

BBITIOJIHATh MHOTOIIATOBBIE NMPEoOPa3OBaHUA PALMOHAJIBHBIX BBIPAKEHHUH, MPUMEHSS
IHUPOKHiA Habop cIOCOOOB U MPUEMOB;

NPUMEHSTh TOXIECTBEHHbIE MpeoOpa3oBaHMs Ui PEIleHHs 3a1a4 M3 Pas3IHMYHBIX
paszmenoB Kypca (Hampumep, Ui HaXOXKIACHHsS HAMOOJBIIEro/HAaUMEHBLIETO 3HAUYCHUS
BBIPAKEHUS).

YpaBHeHus

Buinycknuk nayyumecs:

pelarb OCHOBHBIE BHIbI PALIOHAJBHBIX YPAaBHEHHH C ONHOW MEPEMEHHOH, CHCTEMBI
IBYX YPAaBHEHUI C ABYMS IEPEMEHHBIMH,

NOHHMMAaTh YPaBHEHHE KaK BAKHEHINYI0 MAaTEeMAaTUYECKYI0 MOJAENb JUIs OMUCAHHUA U
U3y4YEHHUs] PAa3HOOOPA3HbIX pEaTbHbIX CUTYyali, pemaTh TEKCTOBBIE 3adadu
anreOpandecKuM METOIOM;

NPUMEHSTh rpaduuecKre MPeaCcTaBIeHHs Ul UCCIeIOBAHNS YPABHEHUH, HCCIIENOBAHIS
U PEIICHUs] CHCTEM YPAaBHEHHH C IByMsI IEPEMEHHBIMU.

Buvinycknuk nonyuum 603moiCHOCHb:

OBJIQICTh CIHEIHATbHBIMU TPUEMAMH pEIIeHUs] YPaBHEHUH M CHUCTEM YpPaBHEHHIA,
YBEPEHHO MPUMEHSTh anmapaT ypPaBHEHWH Ml pEIIeHUs pa3HOOOpa3HBIX 3amady U3
MaTEeMaTHKH, CMEXXHBIX MPEAMETOB, MIPAKTHKH;

NPUMEHSTh rpaduyeckue TMPEACTABICHUS U1 HUCCICIOBAHMS YPAaBHEHHH, CHCTEM
ypaBHEHUH, conepkamux OyKBeHHbIe KO3()QHLIHUEHTHI.

HepasenctBa

Buinycknuk nayyumecs:

NOHMMAaTh M MPHUMEHSITb TEPMHMHOJIOTHIO M CHMBOJIMKY, CBSI3aHHBIE C OTHOLICHHEM
HEPaBEHCTBA, CBOWCTBA YMCIIOBBIX HEPABEHCTB;

peliaTe JMHEMHBIE HEPABEHCTBA C OJHOM NEPEMEHHOM M HX CHUCTEMBL, peLlaThb
KBaJpaTHbIE HEPABEHCTBA C ONOPOH Ha rpadpuueckre NpeaCcTaBICHNUS,
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NPUMEHSTH aInapaT HEPaBEHCTB JJIsl PEIIEHHs 3a/1a4 U3 PA3JINYHBIX Pa3lIeNioB Kypca.
Buvinycknuk nonyuum 603mMoACHOCHIb HAYYUMBCS:

pa3sHoOOpa3HBIM MPUEMaM JTOKA3aTEeIbCTBA HEPABEHCTB, YBEPEHHO NMPUMEHSThH armapar
HEPABEHCTB JUIsl PELICHHS Pa3HOOOPA3HBIX MATEMATHUECKUX 3a7a4 1 3a/1a4 U3 CMEKHBIX
NPUMEHSTh TpauuecKue TMPEACTABICHHUS MJISI HCCIEAOBAHHUS HEPABEHCTB, CHCTEM
HEPABEHCTB, COAEpKAIUX OYKBEHHBbIE KO3()QHLUEHTHI.

OcHoBHble noHssTHA. UHCa0BbIe PyHKIMH

Buinycknuk nayyumecs:

NOHMMAaTh W  HCIOJNB30BaTh (YHKUHOHAJNBHBIE TMOHATHS M S3bIK  (TEPMUHBI,
CUMBOJIMYECKHE 0003HAYEHUS),

CTPOHTH rpapMKH 3JIEMEHTAPHBIX (QYHKIHI, UCCIIEN0BATh CBOHCTBA YHCIOBBIX (PYHKIIUIA
Ha OCHOBE M3Y4Y€HHs MTOBEIEHHS X IPadUKOB;

NOHMMAaTh (PYHKLIMIO KaK BaXXHEHWIIYI0 MaTeMAaTUYECKYI0 MOIENb Uil OIHCAHUS
NPOIIECCOB U SIBJICHUH OKPY’KAIOLIEro MHpPa, MPUMEHATb (PYHKIIMOHAIBHBIA S3BIK IS
OTIMCAHMSI M UCCIIEIOBAHMS 3aBUCUMOCTEH MeXy (PH3HMUECKUMHE BETMUYNHAMU.
Buvinycknuk nonyuum 603mMOACHOCHIb HAYYUMBCSL

NPOBOJUTH UCCIIEIOBAHUS, CBS3aHHBIC C M3YYEHHEM CBOWCTB (DYHKIMHA, B TOM YHCIE C
UCIIOJIb30BAHMEM KOMIIBIOTEPA;, Ha OCHOBE TIpaMKOB M3YYEHHBIX (DYHKLHHA CTPOUTH
Oonee cnoxkHbIe rpad@uky (KyCOUHO-3aTaHHBIE, C «BBIKOJIOTHIMI» TOYKAMU U T.I1.),
UCIIOJIB30BaTh (DYHKIMOHAJIBHbIE NMPEACTABICHUS W CBOWCTBA (YHKLHUA AN pPeIleHHs
MaTeMaTUYeCKUX 3aad U3 pa3jMyHbIX Pa3/lesioB Kypca.

YncoBblie NOCAEA0BATEILHOCTH

Buinycknuk nayyumecs:

NOHHMMAaTh M HCIOJb30BATh SI3BIK MOCIENOBATEIBHOCTEH (TEPMHHBI, CHMBOJHYECKUE
0003HaYeHMST),

NPUMEHSTh (POPMYIIBI, CBSI3aHHBIE C apUPMETUIECKOH M FeOMETPUIECKOH Mmporpeccuet,
U anmnapart, cOpMHUPOBaHHBIN MPU U3YYEHUH IPYTHX PA3OesiOB Kypca, K PEIIeHHIO 3a1a4,
B TOM YHCJI€ C KOHTEKCTOM H3 PEaJbHOM KU3HH.

Buvinycknuk nonyuum 603mMOoACHOCHIb HAYYUMBCSL

pemarb KOMOWHHPOBAHHBIE 337a4l C NPUMEHEHHEeM (OPMYJ N-r0 4WieHAa M CyMMBI
NEePBBIX N WIEHOB apu(pMETHUECKOW W TeOMETPUYECKOH MPOTPEeCcCHH, MPUMEHsST MPU
5TOM anmapar ypaBHEHHI U HEPABEHCTB,;

NOHMMAaTh apUPMETHUYECKYI0O U TE€OMETPUUYECKYI0 MPOTPECCHI0 KAk  (DyHKIHUH
HATYypPaJbHOrO apryMEHTA, CBA3BIBATH APH(PMETHUECKYIO TNPOTPECCHI0 C JIMHEHHBIM
POCTOM, T€OMETPUIECKYIO C SKCIIOHEHLIUAIBHBIM POCTOM.

OnucarenbHasi CTATHCTHKA

BrImycKHUK Hay4HTCSl MCIOJIB30BATH MPOCTEHIINE CIIOCOOBI MPEICTABICHHSI U aHAIN3a
CTaTUCTHYECKUX JaHHBIX.

BrIMyCKHUK MOJNYYUT BO3MOKHOCTH MPHOOPECTH MEPBOHAYAIBHBIA OMBIT OPraHU3aLUU
cbopa MaHHBIX MPH MPOBENEHHUH OMNPOCa OOIIECTBEHHOTO MHEHHSI, OCYIIECTBISTH HX
aHaJIN3, PEACTABIATh PE3YJILTATHI ONPOCa B BUZE TAOIHUIIbI, THATPAMMBL.

Cayuatinbie COOBITHS M BEPOSITHOCTD

BrImyckHUK HAy4YHTCS HAXOOUTh OTHOCHTENBHYIO YacTOTY M BEPOSITHOCTH CIIy4alHOTrO
cOOBITHSI.

BrIMyCKHUK TMOJNYYUT BO3MOXKHOCTh NPHOOPECTH OMBIT MPOBEACHUS CIy4aiHbIX
SKCIIEPHMEHTOB, B TOM YHCJIE€ C IIOMOIIBI0 KOMIBIOTEPHOIO MOIETUPOBAHMS,
UHTEPIPETAMU UX PE3YJIbTATOB.

KomOunaropuxa

BrimyckHUK HayuuTCsl peratb KOMOMHATOPHBIE 33/1a4l HA HAXOX/IEHUE YnCia OOBEKTOB
WJIH KOMOWHAITHH.

BBIMyCKHUK TOJNYYUT BO3MOXKHOCTH HAYYHTHCS HEKOTOPBIM CIIELUAJBHBIM TMPHEMaM
pemeHnst KOMOMHATOPHBIX 3a7ad.

Harnsignas reomerpust

Buinycknuk nayyumecs:
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pacrmo3HaBaTh Ha 4depTe)kax, PUCYHKaX, MOAENAX U B OKPYXKAIOLIEM MHUpPE IUIOCKUE U
NPOCTPAHCTBEHHBIE T€OMETPHUECKUE (PUrypBI,

pacmo3HaBaTh pPa3BEPTKU Kyda, MNPSIMOYTOJLHOTO Mapajuiesienunena, MpaBHIbHON
MUpPaMUIbL, LUIUHIPA U KOHYCA;

CTPOHTH Pa3BEPTKU KyOa M MPSIMOYTOJILHOTO MapauIeIIeUIeNa,;

OTIpeNeNiATh 1O JUHEWHBIM pasMepaM pa3BEPTKH (UTYpbI JUHEHHBbIE pa3Mephbl CaMOil
¢buryps! u Ha0O60POT;

BBIUUCJIITE OOBEM MPSMOYTOJILHOTO MapajuieIenunesa.

Buinyckunuk nomyyum 603MOHCHOCHb!

HAYYUTbCS  BBIYUCIATH OOBEMBI  MPOCTPAHCTBEHHBIX  T€OMETPUYECKHX  (Uryp,
COCTaBJIEHHBIX U3 NMPSMOYTOJIbHBIX NMapauieenueos;

yrayOUTh U pa3BUTh NPEACTABICHUS O MPOCTPAHCTBEHHBIX F€OMETPUIECKUX (PUrypax;
HAYUYUTBCS IPUMEHSATD MOHTHE Pa3BEPTKU AJIS BBINOJIHEHUs] IPAKTUUYECKUX PACUETOB.
I'eomeTpuyeckue purypbt

Buinycknuk nayyumecs:

MOJIb30BATHCA SI3BIKOM ME€OMETPUM ISl ONMCAHUS MPEIMETOB OKPYKAIOIIEro MUpa U UX
B3aMMHOTO PaCIOJIOXKEHUS,

pacmo3HaBaTh U U300pakaTh HA YEPTEXKAX W PUCYHKAX reOMETpUYeckne (GPUrypel U ux
KOH(pUTYpaLHH;

HAXOMUTh 3HAYEHHs IUINH JIMHEWHBIX 3JIEMEHTOB (PUIYyp M UX OTHOILICHHMS, TPagyCHYIO
Mmepy yriaos ot 0° mo 180°, mpuMeHsist onpenesneHns, CBOWCTBA U MPU3HAKU QUTYP U UX
3JIEMEHTOB, OTHOMIEeHus ¢uryp (paBeHCTBO, NOAOOME, CHMMETPUH, TOBOPOT,
napaJijIeNIbHbIA MePEeHOC),

ONepUpPOBaTh C HAYaJbHbIMU MOHATUSMHU TPUTOHOMETPHUM U BBIMOJHATDH 3JI€MEHTapHbIE
onepanyu Hax PyHKLUUIMH YIJIOB;

pemarb 3a7add Ha JOKa3aTeJNbCTBO, ONUPAsCh HAa H3y4YeHHblE CBOWCTBA (Uryp U
OTHOUIEHUH MeX1y HUMU U NIPUMEHsIs] U3y4eHHbIE METObI JOKAa3aTENbCTB;

peliaTh HECJOKHblE 3aJadd Ha I[IOCTPOEHHE, TPUMEHSST OCHOBHBIE aJTOPUTMBI
MOCTPOEHHUs C MOMOLIBIO LIUPKYJISL U JINHEHKHY;

pelaTh NpocTeiine MIaHUMeTPUIeCKHe 3a/1a4M B IPOCTPAHCTBE.

Buinyckunux nonyyum 603mMOHCHOCHTb:

OBJIaJIETh METOJAaMHU peIlleHUs 3a7ay Ha BBIYMCIEHUS U JOKA3aTeIbCTBA. METOAOM OT
NPOTHBHOTO, METOAOM TMOoAo0us, MeromoM rmepedopa BapHaHTOB M METOIOM
reOMeTPUYECKUX MECT TOUEK;

npuoOPeCTH OMBIT MPUMEHEHHs anreOpandyeckoro M TPUrOHOMETPHUECKOTO armapara u
uael IBIKEHUs IPU PEeLIeHNH NreOMEeTPUYECKUX 3a1a4;

OBJIaJIETh TPAJUIIMOHHOMN CXEeMOM pellleHus 3a1a4 Ha MOCTPOSHHE C ITOMOLIBI0 LUPKYJIS U
JUHEWKU: aHAJIU3, IOCTPOEHNUE, JOKA3aTEeIbCTBO U UCCIIEAOBAHUE,

HAy4YUTBbCS pellaTh 3a/ladd Ha MOCTPOEHHE METOIOM IeOMETPUYECKOr0 MeCTa TO4YEeK U
METOIOM ITOI00HS;

npuoOpecTH OMBIT HCCIEJOBAHUS CBOICTB IUIAHUMETPUYECKHX (UIYP C TOMOLIBIO
KOMITBIOTEPHBIX IPOrpamm,

npuoOPECTH ONBIT BBIMTOJHEHUS MPOEKTOB MO TeMaM «l eoMeTpuyeckue mpeoOpa3oBaHUs
Ha riockocTny, «IlocTpoenne oTpe3kos mo Gopmye».

N3mepenne reomeTpu4ecKux BeJTHYHH

Buinycknuk nayyumecs:

HCIIOJIb30BaTh CBOWCTBA U3MEpPEHHUs [JIMH, IUIOLIAJel, YIJIOB MpHU pEIleHHUH 3a7ad Ha
HaXOXAEHNUE AJIMHbI OTpe3Ka, OKPY>KHOCTH, AYTH OKPY>KHOCTH, I'PaAyCHON Mephl yria;
BBIUUCJATL  IUIOWAAM  TPEYTOJbHUKOB, IPSIMOYTOJIBHUKOB,  MapajuleorpaMMoB,
Tpaneuuii, KpyroB U CEKTOPOB;

BBIUUCIIITH JUJIMHY OKPY>KHOCTH, JUTMHY 1yT'H OKPY>KHOCTH;

BBIUUCJIATD JJTMHBI JIMHEHHBIX 3JIEMEHTOB (PUTYp M UX YIJIbL, HCIONB3Ys (POPMYIIBI JITHHBI
OKPY’KHOCTH U JUIMHBI AYTH OKPY>KHOCTH, (OpMy bl rtomaneit puryp;
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pemarh 3a7a4l Ha JOKa3aTelIbCTBO C HMCIOJB30BAaHMEM (POPMYI JUIMHBI OKPY’KHOCTH U
IUTMHBI AYTH OKPY)KHOCTH, (popmy rutomanei puryp;

pelarh NPakTHYECKUE 3a/1adyM, CBSI3aHHBIC C HAXOXKIEHHEM I€OMETPUYECKHX BEINYHH
(ucronb3yst Ipu HEOOXOAMMOCTH CIIPABOYHUKH M TEXHUYECKHUE CPEACTBA).

Buinycknuk nonyuum 603MOACHOCHIL HAYYUMbCSL

BBIUUCJIAATh IUIOIAAN (PUTYpP, COCTABJIEHHBIX W3 IBYX WM Oojee MpsSMOYrOJbHUKOB,
napajuieiorpaMMOB, TPEYTOIbHUKOB, KPyra M CEKTOpa,

BBIUUCJIAITh IUIOLIAAH MHOTOYTOJIbHUKOB, WCIOJB3Yys OTHOLICHHS PABHOBEIUKOCTH H
PaBHOCOCTABJIEHHOCTH,

NPUMEHSTh anreOpandeckuii U TPUTOHOMETPUUECKUH ammapar U UAEU ABIDKEHHsS TPH
peLIeHNH 3a71a49 Ha BBIYUCIICHUE TUIOMA el MHOTOYTOJIbHUKOB.

Koopaunarsi

Buinycknuk nayyumecs:

BBIUUCJIAITh [UJIMHY OTpE3Ka MO KOOPAHMHATaM €ro KOHLIOB, BBIYUCIATH KOOPIHUHATHI
CepeNHbI OTPE3Ka;

UCTIOJIB30BATh KOOPINHATHBIA METOA JUIsl U3YUEHHSI CBOMCTB MPSMBIX H OKPY KHOCTEH.
Buvinycknuk nomyuum 603mMoACHOCHb:

OBJIQIETh KOOPAWHATHBIM METOAOM PELICHHUS 33124 Ha BBIYMCIEHHS U JOKA3aTEeNIbCTBA,
npuoOPECTH OIBIT UCIOJNBb30BAHUS KOMITBIOTEPHBIX MPOTPaMM JUIsI aHAIN3a YaCTHBIX
CJTy4aeB B3aUMHOTO PACIIOJIOKEHUST OKPYKHOCTEH H MPSIMBIX;

npuoOpecTH OMBIT BBHIMOJHEHHUsST MPOEKTOB Ha TeMmy «lIpuMeHeHHe KOOpPAMHATHOTO
METO/A MPH PELICHUHU 3a1a4 Ha BBIUMCIEHHUS U JOKA3aTEIbCTBAY.

BekTopsl

Buinycknuk nayyumecs:

OTIEPHPOBATh C BEKTOPAMH. HAXOIUThb CYMMYy W PAa3HOCTb JIBYX BEKTOPOB, 3a/JaHHBIX
re€OMETPUYECKH, HAXOOUTh BEKTOP, PaBHBIH MPOM3BEACHUIO 3aaHHOTO BEKTOpa Ha
YHUCIIO;

HAaXOJIUTh JJIsl BEKTOPOB, 3aJaHHBIX KOOPAMHATAMHU: UIMHY BEKTOPA, KOOPAMHATHI CYMMBI
U Pa3HOCTH JBYX M 0ojiee BEKTOPOB, KOOPIWHATHI MPOM3BEACHUS BEKTOpA HAa YHCIIO,
OpUMEHSST  NpU  HEOOXOOUMOCTH  COYETATENbHBIM,  NEPEeMECTUTENbHbIA U
pacnpeneauTebHbIN 3aKOHbL,

BBIUHCJIAITD CKAJSIPHOE IMPOU3BEICHHE BEKTOPOB, HAXOMUTH YIOJ MEXKAY BEKTOPaMH,
yCTaHABJIMBATH NMEPIIEHANKYISPHOCTD MPSIMBIX.

Buvinycknuk nomyuum 603mMoACHOCHb:

OBJIAIETh BEKTOPHBIM METOZIOM JUIsl PELISHHUS 3a7a4 Ha BBIYMCIICHUS U JOKA3aTEIbCTBA,
npuoOPECTH OIBIT BBHIMOJHEHHSI MMPOEKTOB HA TEMY «IPHUMEHEHHE BEKTOPHOTO METOZa
NPU PELICHUH 33724 Ha BBIYUCIEHHS U TOKA3aTEIbCTBAY.

Coaepxanue yueoHoro npeameta (860 yacos)
APUDOMETHUKA (250)
HarypaJsbHble yncaa
Harypaneubiii psn.  Jecaruunas cucrema cuucieHusi. [Ilo3unnoHHBIE CHUCTEMBbI

cuncneHusi.] Apudmernueckue ASUCTBHS ¢ HaTypanbHbIMU uuciamu. CoilicTBa apudme-
TUUECKUX NEeHCTBUI.

[ToHsiTHE O CTeNeHN ¢ HATYpaIbHBIM MOKa3aTesneM. Kangpar u ky0 uncna.
YucnoBble BBIPAKEHUS, 3HAYEHUWE YMCJIOBOrO BbIpaxkeHus. llopsaok neilcTBuil B

YHCJIOBBIX BBIPAXKEHUAX, UCTIOJIB30BAHUEC CKOOOK.

Pemenne TeKCTOBBIX 33184 apUPMETHIECKIM CIIOCOOOM.
Henurenn u kpatHble. Hanbonbmuii oOumii nenurens, HaUMEHbIIee o0Inee KpaTHOE.

CgoiicTBa genumoctu. [lpusnaku gemumocty Ha 2, 3, 5, 9, 10. [dpyrue npusHaku OeTAMOCTH
(marmpumep, Ha 4, Ha 25).] IIpocTeie U cocTaBHBIE YHcha. PaznokeHne HaTypajsbHOTO YUCIIA HA
npocteie MHOKHUTENH. [Anropurmel Haxoxnenuss HOK u HO/L. | Jenenue ¢ octatkom.

Hpoon
OObikHOBeHHBIE apobu. OcHOBHOe cBOWMCTBO aApobu. CpaBHeHHE OOBIKHOBEHHBIX
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[pO6EN.

ApumeTnyeckme AeNCTBUA C OObIKHOBEHHbIMK [pobsamun. HaxoxpgeHue vacTu oOT
LLe/I0ro v Lenoro no ero YacTu.

[JecatuuHble pobu. CpaBHeHWe [ecATUYHbIX Apobeir. ApudmeTnyeckue AeNCTBUSA C
LECATUYHBIMU apobsamn. peacTaBneHne AeCATUYHOW Apobu B BMAe OObIKHOBEHHON ApO6GU K
06bIKHOBEHHOW B BUe AECATUYHOMN.

OTHoLueHwe. MponopLms; 0CHOBHOE CBOMCTBO MPOMOPLMN.

MpoueHTbl. HaxoxaeHne NPOLEHTOB OT BE/MYMHBI W BE/IMYMHLI MO €e MPOLEHTaMm;
BblPaXXeHWEe OTHOLLEHWSA B NPOLEHTaX.

PeLleHVe TEKCTOBbIX 3afay apuhMeTUHYECKM CNOCOOOM

PaLnoHanibHbIe yncna

MoNoXMTENbHbIE Y OTPULIATE/bHbIE YMACNA, MOAY/b YMCTIA.

306paxkeHne Ymncen ToUKamMy KOOPAMHATHOW MPAMON; reoMeTpuyeckas MHTeprnpeTaums

MOJy/1s uncna.
MHOXeCTBO LenbIX uucefl. MHOXEeCTBO pauMOHaNbHbIX uyucen. CpaBHeHWE pauyoHasIbHbIX
uncen. ApupMeTHUYECKre [LelCTBMA C pauMoHaibHbIMU yucnamu. CBOMCTBA apuiMETUUECKMX
LEeCTBUIA.

[eincTBuTenbHbIE Yncna

PacLuvpeHne MHOXeCTBa HaTypa/ibHbIX YMCENT 0 MHOXECTBA LiefibIX, MHOXECTBA LiefibIX

yncen 0 MHOXECTBA PaLMOHa/IbHbIX. PaLyOHaNbHOE YMACNI0 KaK OTHOLLEHWe — FAe T - LIenoe

YnCNO, N - HaTypasibHOE.
CTeneHb C LieNbIM MoKasaTenem.
KBagpaTHblii KOpeHb U3 umcna. KopeHb TpeTbeld cTeneHW. [[oHsTME O KopHe n-i
CTeneHu 13 uncna.] 3anncb KOpHei ¢ NOMOLLbIO CTEMEH C APOOHbLIM MOKa3aTeneMm.

MoHATMEe 06 wuppauynoHanbHOM  uyucre.  WppaumoHasbHOCTb — umcna  \;2 7
HeCOM3MepUMOCTb CTOPOHbI W AnaroHann Keagpata. [ecATudHble NpubamKeHUs uppawmo-
Ha/lbHbIX umncen. [[OCTpoeHVMe Ha KOOPAMHATHOW MpPAMOA  TOYeK, COOTBETCTBYHOLLMX
MppaumoHa/ibHbIM YMCNaM BUAA Viz TAe n - HaTypasibHOe YKCHO.]

MHOXeCTBO  [eMCTBUTENbHBbIX  4YuCeN; MpPeAcTaBieHne  [eNCTBUTENbHbIX  YuMCen
OECKOHEYHbIMU [ecATUYHbIMK Apobsamun. CpaBHeHWe [eNCTBUTENbHbIX Yncen. [[epuoguyeckme
N Henepuoguyeckune AecaTUYHble Apobu.] B3aMMHO OAHO3Ha4YHOE COOTBETCTBME MeXAy Aew-
CTBUTENbHBIMWA  YMCNaMU UM TOYKAMU KOOPAMHATHON npsMOWA. UucnoBble  MPOMEXYTKW:
NHTepBaJ1, OTPE3O0K, Nyu.

M3mepeHuns, NpUeamKeHns, OLeHKN. 3aBUCMMOCTU MeXay BesimymHamm

MpUBAMKEHHOE 3HAYeHME BEIMUMHLI, OKPYT/IeHWe HaTypasibHbIX YMCeNn U AeCATUYHbIX
Apo6eit. Mpuknaka n oLeHKa pesynbTaToB BbIYUCIEHWUN.

MpvMepbl  3aBUCUMOCTEN  MeXAY BeIMYMHAMMW:  CKOPOCTb, BPEMS,  PacCTOSHUE;
NPOU3BOAUTENBHOCTb, Bpems, paboTa; LeHa, KOAMYecTBO, CTOMMOCTb WM Ap. [peAcTaBneHue
3aBMCUMOCTEN B BMAE (hopMyIi.

PelLeHWe TEKCTOBbLIX 3aJay apUPMETUYECKMM COCO6OM.

AnemeHTbI anredpbl

Kcnonb3oBaHve GykB Ans 00603HAYeHUA yucen, ANs 3anmncu CBOMCTB apuPMETUUECKUX
LEeCTBUIA.

ByKBeHHble BblpakeHUs. YncnoBoe 3HaueHne OYKBEHHOIO BbIpaXKeHUs.

YpaBHEHVE,  KOpPeHb  YypaBHeHMs.  HaxoxgeHue  HEW3BECTHbIX  KOMMOHEHTOB
apuMETUYECKNX [ENCTBUIA.

[eKkapToBbl KOOpAMHATbl Ha MI0CKOCTU. [lOCTPOEHME TOYKM MO ee KoopauHaTam,
onpefeneHne KOOPAMHAT TOUKWN Ha NIOCKOCTU

FEOMETPUSA (220)

HarnagHas reometpus

HarnagHole npeactaBneHns 0 reoMeTpUYecKUX qurypax: npsamas, OTPesoK, Jyd, yron,
NOMaHasl, MHOrOYro/lbHUK, OKPY>XHOCTb, Kpyr. B3aumHOe pacnonoxxeHwe AByX MpsMbIX, ABYX
OKPY>XHOCTE.

MHOroyrofibH1K, MNpaBWbHbIA MHOFOYro/lbHUK. YeTbIpexyrosibHUK, MPsSIMOYro/bHUK,
KBagpar. Buabl TpeyrosibHMKOB:  OCTPOYTO/IbHbIA,  NPSAMOYTO/IbHBIA,  TYNOYrO/bHbIN,
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paBHOGePEHHbIN, PaBHOCTOPOHHUIA.

306paxkeHne reoMeTpmyeckmx (Uryp Ha He/IMHOBaHHOW Oymare € MCMoJsib30BaHUEM
LMPKYNS, TMHENKK, YronbHUKa, TpaHcnopTupa. [MocTpoeHns Ha knetyaToi bymare.]

[nvHa oTpeska, NloMaHoW. MepumeTp MHOFOYrofibHUKa. EAMHWULbLI U3MEPeHNs O/IHBI.
3mepeHune 4/IMHbI OTpe3Ka, MOCTPOeHUe OTpe3Ka 3aiaHHOM [/IMHbI C MOMOLLbHO JIMHENKN.

Bubl yrnoB: oCTpblid, NPSAMON, TYNOR, pa3BepHyTbI. 'pagycHas mMepa yrna. VsvepeHue
1 NOCTPOEHME YI/0B 33laHHOIN rPafyCHO Mepbl C MOMOLLIO TpaHCNopTupa.

MoHATMEe  nnowaau  (Urypbl;  eAuMHWUbl  u3MepeHust  nnowagn.  nowanb
NPsAMOYronbHWKa, KBafpaTa. PaBHOBennMKMe urypbl. [PaBHOCOCTaB/IEHHbIE (UrYpbL.]

[PaspesaHne © cocTaBneHWe reoMeTpuyeckux quryp. TlocTpoeHWe napKeTos,
OpPHaMeHTOB, Y30p0B.]

[PeLueHme 3aaa4 Ha HaXOXeHMe PaBHOBEIMKMX Y PaBHOCOCTaBNEHHbIX (uryp.]

HarnsagHole npeAcTaBneHWs O MNPOCTPAHCTBEHHbIX urypax (Ky6, napannenenvnes,
npusma, nupamuga, Lap, cgepa, KoHyc, unnnHap). 3obpakeHne npOCTPaHCTBEHHbLIX (UIyp.
MpyMepbl ceveHniA. MHOrorpaHHUKKU. TpuMepbl pa3BepTOK MHOrOrpaHHUKOB, LWIMHAPA W
KoHyca. [Co3gaHue Moaenein NpoCTPaHCTBEHHBIX uryp (13 6ymaru, NPOBOMOKKU, MNACTUAMHA U
ip.) ]

MoHATMe 06beMa; efnHULLI 06beMa. O6beM NPAMOYTONLHONO Napannenenvnesa, Kyoba.

MoHATME O paBeHCTBe Uryp. LleHTpasibHas, oceBas W 3epKasibHas CUMMETPUN.
306paxkeHe CUMMETPUYHBIX hUryp.

AJNCEBPA (270)

M3mepeHuns, NpUeamKeHns, OLEHKN

MpuGMMKEHHOE  3HAYeHWEe  BE/IMYMHBI,  TOYHOCTb MPUGAMKeHMs. [ABconoTHas K
OTHOCUTE/IbHas MOrpewwHoCT NpubnmkeHns.] Pasmepbl 06LEKTOB OKpy»atowiero mvpa (ot
aNleMeHTapHbIX YacTul, Ao BeeneHHOM), ANUTeNbHOCTL NPOLECCOB B OKPY>KAtOLLEM MUpE.

MprKnaKa 1 OUeHKa pe3y/ibTaToB BbluMCeHWA. Cnocobbl 3anmncu 3HaYeHUIn BENNYMH, B
TOM YmnC/ie C BblgeNeHNeM MHOXUTeNs - cTenenn 10 B 3anucun yncna

BBegeHue B anrebpy

ByKBEHHbIe BblpaXXeHUS (BbIPAXXEHUSA C NepeMeHHbIMK). Y1MCNoBOe 3HaYeHe 6YKBEHHOIO
BblpakKeHus.  JonycTUMble 3HaYeHWs MepemMeHHbIX. [MOACTaHOBKA BbIPaXXEHWA  BMECTO
NnepemMeHHbIX.

MpeobpasoBaHMe OYKBEHHbIX BbIPAXXEHWIA Ha OCHOBE CBOWCTB apuMETUYECKNX
[leACTBUIA. PaBeHCTBO OYKBEHHbIX BbIpaXKeHWn. TOXAECTBO.

MHorounieHbl

CTeneHb C HaTypa/bHbIM MoOKasaTesieM W ee CBOWCTBA. OAHOYNIEHbI M MHOIOY/IEHBI.
CteneHb MHorouneHa. CroXKeHue, BblUMTaHWE, YMHOXEHMe MHOroYneHoB.  Popmyribl
COKPALLEHHOro YMHOXEHWSA: KBaf4paT CyMMbl W KBafpaT pasHocTU. [Ky6 cymMmbl U Kyb
pasHocTn.] Popmyna pasHOCTM KBeagpatoB. [Popmynbl CyMMbl KyO60B M Pa3HOCTM Ky0OB.]
Mpeobpa3oBaHye LeNoro BblpaKeHWsi B MHOTO4/IEH.

Pa3fno)eHne MHOrousieHa Ha MHOXWTENN: BbIHECEHWME OOLLEro MHOXMTENS 3a CKOOKM,
rpynnupoBKa, MPUMEHEHNe (OPMY/T COKPALLEHHOTO YMHOXeHUS. MHOrousieHbl C  OAHOM
nepemeHHo. KopeHb MHOrouneHa. KBagpaTHbI TpexusieH, pas3fiokeHue KBagpaTHOro
TpexusieHa Ha MHOXUTENN,

Anrebpanyeckune gpobu

Anrebpanyeckas [Apobb. OCHOBHOE CBOWCTBO anredpavyeckoit apobu. CokpalleHue
Apo6ei. CnoxkeHne, BblUMTaHKE, YMHOXEHWE, [efleHne anrebpanyeckmx gpooeil.

CTeneHb C Lie/IbIM NoKasaTeNeM 1 ee CBOICTBA.

PaLMoHasbHble BbIpaXXeHWs 1 UX NpeobpasoBaHus. [LoKa3aTeIbCTBO TOXAECTB.

KBagpaTHble KOpHU

MMoHATME KBafpaTHOro KOpHS, apuMeTUYECKOro KBapaTHOro KOpHs. YpaBHeHMe Buaa
X = a. CBOWCTBa apUPMETUYECKMNX KBafpaTHbIX KOPHEA: KOPeHb M3 MPOU3BELEHMs, YaCTHOrO,

cTeneHn. TOXAECTBO BMaaA = a,rgea” 0,xa2= |a. MpUMeHeHNe CBOICTB apuUthmMeT-

YECKMX KBaZpaTHbIX KOPHE K Npeobpa3oBaHnio YNCOBLIX BbIPaXXEHWUI U K BbIYNCIEHUAM.
YpaBHEHUSA C OAHOWN NepeMeHHON
YpaBHeHUe C OfHOW nepeMeHHON. KopeHb ypaBHeHWs. CBOWCTBA YMC/IOBbIX PaBEHCTB.

19



PaBHOCW/BHOCTb YPaBHEHWIA.

NnHeitHoe ypaBHeHWe. [ViccnefoBaHWe NUHENHOrO ypaBHeHWA.] PelueHWe ypaBHEHWA,
CBOAALLMXCA K JIMHEAHbIM.

KBagpaTHoe ypaBHeHMe. HenosiHble  KBagpaTHble ypaBHeHWs.  PopMyna KOpHeM
KBafpaTHOro ypaBHeHus. Teopema BueTa. PelueHVe ypaBHEHWiA, CBOAALMXCA K KBaLPaTHbLIM.
BukBagpaTHble ypaBHeHWs. TMpuMepbl pelleHnst YpaBHEHWUIA TPETbel M YETBEPTOWM CTEMeHU C
MCNOMb30BaHVEM METOAO0B Pas/ioKeHNS Ha MHOXUTENN [3aMeHbl NepeMeHHOM].

PelleHNe ApO6HO-paLMOHaIbHbIX YPaBHEHWIA.

PelLeHWe TEKCTOBbLIX 3aJay anrebpavyeckmm crnocobom

CucTeMbl ypaBHeHWI

YpaBHeHWe C ABYMS MepeMeHHbIMU. JIMHEeiHOe YypaBHeEHWe C ABYMS MNepeMeHHbIMM.
MpyMepbl peLeHns YpaBHEHWIA B Lie/bIX YMCaX.

Cuctema ypaBHeHUIA C ABYMSA NepeMeHHbIMW. PaBHOCW/ILHOCTbL cucTeM. CucTema ABYX
NNHENHBbIX YpPaBHEHWA C [ABYMSA MEPEMEHHbIMU; PeLUeHe MOACTAHOBKOW W CNIOXKEHMEM.
PelleHne cUCTEM ABYX YpaBHEHWIA, OAHO M3 KOTOPbIX NIMHEHOe, a APYroe - BTOPON CTEMeHW.
MpyMepbl PELLEHNS CUCTEM HENIMHEWHbIX YPaBHEHWIA C ABYMS NepPeMeHHbIMU.

PeLLeHMe TEKCTOBbIX 3a4a4 anrebpavyeckum crocobom.

[ekapToBbl KOOpAMHATBLI Ha MNAOCKOCTW. [pauyeckas MHTepripeTaumsi ypaBHEHUS C
[BYMS MepeMEHHbIMM.

pamK NMHEAHOro YypaBHEHMS C [ABYMSA MEPEMEHHbIMU. YT/I0BON KO3DDULMEHT
NPAMOMA; YCNoBKe NnapannenbHOCTU NPAMbIX. [YCnoBue neprneHANKYNSpHOCTU NPAMbIX.]

"pathmky NPOCTEMLINX HENMMHEVHBIX YPaBHEHWIA (Napabona, rmnepbona, OKPYXXHOCTD).

I"pahmyeckass MHTEPRpeTaLms CUCTEMbl YPaBHEHUI C ABYMSA MEPEMEHHbIMM.

HepaBeHcTBa

Yuncnosble HepaBeHCTBA U UX CBOMCTBA

HepaBeHCTBO C OAHO MNEpPeMEHHON. PaBHOCU/ILHOCTb  HEpPaBeHCTB.  JIMHElHbIe
HepaBeHCTBa C OAHON nepemeHHOW. KBagpaTHble HepaBeHCTBa. [[pumepbl pelleHns Lpo6HO-
paLMoHa/IbHbIX HepaBeHCTB.] CUCTeMbl HEPaBEHCTB C OAHOM NepeMeHHOIA.

3aBNCUMOCTY MeXy BeIMYMHaMU

3aBMCMMOCTU MeXay BennumMHamu. MpefcTaBneHne 3aBUCMMOCTEN MEXAY BenYnMHamm
B BUAe hopMy/l. BblumcneHus no gopmynam.

MpaAmas nponopuuoHaibHas 3aBUCMMOCTb:  3afaHuve  (POpMYsoN,  KO3PQUUUEHT
NPONOPLMOHaILHOCTK; CBOICTBA. NprMepbl NPSMO NPOMOPLMOHAbHBIX 32BUCUMOCTEN.

ObpaTtHasd nponopuMoHasbHas 3aBUCMMOCTb:  3afiaHue  (hOpMYNoi,  KO3MULMEHT
obpaTHOM NPONOPLMOHANLHOCTL; CBOMCTBA. [puMepbl 00paTHO MPOMOPUMOHANbHBLIX 3a-
BUCUMOCTEN.

PelleHue 3afja4 Ha NPOMOPLMOHa/IbHYHO M 06paTHO MPOMOPLMOHAbHYHO 3aBUCUMOCTW.

Uwncnosble hyHKLUN

MoHATHe (hyHKUMK. O6nacTb onpefenieHnst 1 MHOXeCTBO 3HayYeHUin hyHKumK. Crnocobbl
3afaHna yHKumn. paduk QyHKumn. CBOWCTBA (DYHKUMKW, UX OTOOPaXEHWE Ha rpaduke:
BO3pacTaHue 1 ybbiBaHVE (YHKUMKU, HYIU YHKUMKX, COXpaHeHUe 3Haka. YTeHue 1 NoCTpoeHue
rpaguKoB (hyHKLWIA.

MpyMepbI rpakoB 3aBUCUMOCTEN, OTPaXKatoLMX peasbHble MPOLECChI.

®PyHKUMKM, ONUCbIBAKOLLME MPSMYHO U 06paTHO MNPOMOPUMOHA/bHbIE 3aBUCUMOCTU, WX
rpagmky 1 CBOMCTBA.

JNnHeiHas (hyHKUWS, ee CBOWCTBA U rpatuk.

KBagpaTunuHasa (hyHKUWS, ee rpadivk 1 CBOWCTBA.

CTeneHHble PYHKUMU C HaTypa/bHbIMK MoKasaTensamm 2 un 3, Ux rpajukn 1 CBOWCTBA.
patmkn QyHKUMAY =u/x,y = \[x,y = WX\

[MapannencHblii NepeHoC rpatMKoB BAOb OCE KOOPAUHAT, CUMMETPUS OTHOCUTE/IbHO
0Cei KoopamnHar.]

YUwncnosble nocnefoBate/ibHOCTU. ApUpmeTrnyeckas 1 reomeTpuyeckas nporpeccum

IMoHATME YMCNOBOW NOCNef0BaTeNlbHOCTU. 3afaHne Noc/efoBaTeIbHOCTU PEeKYPPEHTHOM
(hopmynoi 1 hopmynoii n-ro uneHa. [Hucna dréoHavum.]

ApugmeTnyeckass UM reomeTpuyeckas — nporpeccun.  Popmynbl N-ro YneHa

20



apupMETUUECKOH M TeOMETPHUYECKONW MPOrPecCHii, CyMMbI MEPBbIX 71 ujeHOB. M300pakeHue
YJICHOB apU(PMETHIECKON M reOMETPHIECKOH MPOrpecCHil TOUKaMH KOOPAMHATHON TUIOCKOCTH.
JlunelHbIN U d5KCHIOHEHMaNbHbIN pocT. CII0JKHbIE MPOLIEHTHL.

SJIEMEHTBI JIOI'MKH, KOMBUHATOPUKHU, CTATUCTUKHA U
TEOPUHM BEPOATHOCTEM (45)

OnucarenbHasi CTATHCTHKA

IIpencraBnenne naHHBIX B Buae Tabmum, pauarpamy, rpadukos. CrydvaiiHas
u3MeHYUBOCTh. CTaTUCTHYECKHE XapaKTePUCTUKU HAbOpa NaHHBIX: CpeaHee apu(MeTHIecKoe,
MenraHa, HauOoJbllee U HanMEHbIee 3Ha4eHus1, pa3max. lIpeacrasierns o BbIOOPOYHOM HC-
CJICIOBAHHH.

CayuaiiHble coOBITHSI M BEePOSITHOCTh

[TonsiTue O cirydalfHOM OMBITE U CIYYaiiHOM COOBITHH. DlleMeHTapHble coObiTus. YacTora
ciydaiiHoro coObitust. CTaTUCTUUECKUI MOAXON K TOHSTHIO BEpOSTHOCTU. [HecoBMecTHbIE
cobbrtust. DopMysia CIOKEHHsI BEPOSITHOCTEH.] BeposITHOCTH MPOTHBOIOJIOKHBIX COOBITHIA.
JlocToBepHBIE M HEBO3MOXHBIE COObITHA. PaBHOBO3MOXKHOCTH coObrTmii. Kiaccuueckoe
ONpeNeNeHNE BEPOSITHOCTH.

JJeMeHTbl KOMONHATOPUKH

Pemenne komOuHaTOpHBIX 3amad mepebopoMm BapuaHTOB. KomOmHaTOpHOE MpaBHIIO
yMHOkeHus1. [lepectaHOBKY 1 (hakTOpHal.

MHokecTBa. Jj1eMeHThI JOTHKH

MHOX€eCTBO, 3JIEMEHT MHOXKECTBA. 3a/JlaHH€ MHOXKECTB IEepPEUUCIEHUEM 3JIEMEHTOB,
XapaKkTepUCTUIECKUM cBoiicTBOM. CTaHmapTHble OOO3HA4YEHMs YMCIOBBIX MHOXecTB. [lyctoe
MHOXeCTBO M ero obozHauenue. llogmaOkecTBO. OOBEnMHEHHE M TNEPEeCceUeHUE MHOXKECTB,
Pa3HOCTb MHOXKECTB.

WUnnrocTpaniiss OTHOLIEHHMH MEXIYy MHOXKECTBAMU C IOMOLIBIO AuarpaMm Oiinepa -
Benna.

ITonsiTHE O PaBHOCUIIBHOCTH, CIIEIOBAHUH, YIIOTPEOIEHNE IOTHYECKUX CBSI30K ec/iu
8 MOM U MOALKO 8 MOM ClIyyae, U, Ul

Pe3epB cBoGOaHOTO yueOHOTr0 BpeMeHn — 85 yacos.

mo

Coaep:xkaHue yueOHOro npeamera
(5 yacoB B Hene110)

MATEMATHKA 5-6 xnaccnl

OcHOBHOE cofepkaHue IO TeMaM XapakTepucTHKa OCHOBHBIX BUJIOB
JEeSITEIbHOCTH yUeHHKa (Ha ypOBHE y4eOHBIX

NefCcTBHI)

HatypaJjbHble unciia

Harypanbneni psa. lecaTuuHas cuctema
CUMCJICHHUSI. [ITozunnoHHBIE CUCTEMbI
cunucienus.| Apudmerndyeckue neHCTBUSA C
HaTtypajpHbIMH unciamu. CeoiicTBa apudme-
THYECKUX JEHCTBUM.

IlonsTne o0 cTemeHu C HaATypaJbHBIM
nokaszareneMm. Kaapat u ky0 umncia.

Yucnosele BbIPAJKEHUS, 3HauYeHUe
YUCJIOBOro BhIpaxeHus. Ilopspok nencTsuil B
YUCJIOBBIX  BBIP@XEHUSIX,  HCIIOJIb30BaHUE
CKOOOK.

Pemenne TEKCTOBBIX
apru(pMETHIECKUM CITIOCOOOM.

Henmurenn wu  kparHbie. HauOonbmuit
o0mui  fenuTeNb, HaUMeHbIIee oOIee

3aaaq

OnucbIBaTH CBOMCTBA HATYPAIBHOIO Psifa.
YuraTh U 3aNMCbIBATD HATYPAJIbHBIE YHUCIIA,
CPaBHUBATbH U YIOPSAIOYMBATD UX.
BbINOJHATL BBIMUCICHUS C HATypPaJbHbIMU
YUCJIAMU;, BBIYUCIASTH 3HAYCHUS CTEIICHEN.
DopMyaIHPOBATH CBOICTBa
apupMeTHUECKUX NEHCTBHIA, 3aNMCHIBATH UX
C TIOMOIIBIO OYKB, MPeoOPa3oBbLIBATH HA WX
OCHOB€ YHCJIOBbIE BBIPAKCHHUSI.
AHATH3HPOBATL U OCMBICJHBATH TEKCT
3amaud,  nepeOopMySHpPOBATH  YCIOBHE,
U3BJIEKaTh HEOOXOomuMyr  HH(pOpMaLuo,
MOJEJHPOBATL YCJIOBUE C MOMOIIBIO CXEM,
PUCYHKOB, pPEaJbHBbIX MNPEIMETOB, CTPOMTH
JIOTHYECKYIO LEMOYKY PaCCyKACHHUI,
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kpatHoe. CoiictBa genumoctu. IlpusHaku
nenumoct Ha 2, 3, 5, 9, 10. [HApyrue
NPU3HAKH JIeIMMOCTH (Hampumep, Ha 4, Ha
25).] Ilpoctele W  cOCTaBHBIE  YHCIIA.
PasnoxeHue HaTypaJbHOTO YHCA HA MPOCThIE
MHOkUTeNU. [Anroputmsl HaxoxaeHuss HOK
1 HOJI ] lenenue ¢ ocTaTKOM.

KPUTHYECKHN OLEHUBATH MMOJIyYCHHBIN OTBET,
OCYIIEeCTBJSATH CAMOKOHTPOJb, TMPOBEPSS
OTBET Ha COOTBETCTBHUE YCIIOBHIO.
DopMyJIHPOBATH OIPENETICHUS NETUTENsS U
KPaTHOTO, TMPOCTOrO U COCTABHOIO YHCET,
CBOICTBA M MPU3HAKH JICTUMOCTH.
JloKa3bIBATh U ONMPOBEPraTh C TMOMOIIBIO
KOHTPIPUMEPOB YTBEPIKIECHUS O JIEITUMOCTH
YHUCETL.

Knaccuduuuposars HaTypajgbHbIe YHCTA
(deTHbIE W HEYETHBIE, MO OCTaTKaM OT Je-
JIeHWsI Ha 3 U T. 10.).

HccnenoBarn npocTeiimme YUCJIOBbIE
3aKOHOMEPHOCTH, NMpoOBOAUTD YUCJIOBBIC
SKCIEPUMEHTDBI (B TOM qucje C uc-

TIOJIb30BAHNUEM KaJIbKYJIITOPA, KOMITBIOTEPA)

HApoon
OObIKHOBEHHBIE  IpOOM. OcnoBHoe | MoaeaunpoBathb B rpaduuecKoi,
cBolicTBO ApoOu. CpaBHeHHE OOBIKHOBEHHBIX | MpenIMeTHOH (OpMe TOHSATUS U CBOWCTBA,
apobeii. CBSI3aHHBIE C TMOHATHEM OOBIKHOBEHHOM
Apupmernueckne nencTBus ¢ | npobu.

OOBIKHOBEHHBIMHU Jpobsimu. Haxoxnenue va-
CTH OT LEJIOTO U LEJIOTO IO €r0 YacTH.

HecaTuuHble apodu. CpaBHeHue
OECATUYHBIX  npobeil.  Apudmerndeckue
OeHCTBUS € JEeCATHYHBIMU  JAPOOSIMHU.

[IpencraBnenne necaTUYHONH npoOM B BHIE
OOBIKHOBEHHOH IpoOM W OOBIKHOBEHHOH B
BHUJI€ JECATUYHOM.

OtHowenune.  Ilponmopuus;
CBONCTBO NPOMNOPLUH.

IIpouentel. HaxoskneHue mNPOLEHTOB OT
BEJIMUUHBI M BEJWYUHBI IO €€ IMpPOLEHTaM,
BbIpPaXKE€HHE OTHOLIEHUSI B IPOLICHTAaX.

Pemenne TEKCTOBBIX
apru(pMeTHIECKUM CITIOcOOOM

OCHOBHOC

3aga4d

DopMyJIHPOBATD, 3ANMUCHIBATH C MIOMOIIBIO
OYKB OCHOBHOE CBOWCTBO IpoOH, MpaBumia
NeHCcTBUI ¢ OOBIKHOBEHHBIMH APOOSIMH.
IIpeodpa3oBbiBaTh OOBLIKHOBEHHBIE IPOOH,
CPAaBHHUBATD U  yIOPSAOYMBATH  UX.
BbInoJiHATL ~ BBMHUCIEHUS ¢ OOBIKHO-
BEHHBIMH JPOOSIMH.

YuTaTth 1 3aNHCBIBATD JECSITUYHbBIE TPOOH.
MpeacraBasaTs OOBIKHOBEHHBIE ApoOH B
BUJE JECSITHYHBIX NPOOeH M NeCATUYHBIC B

BHUIE OOBIKHOBEHHBIX HAXOIHUTH
NEeCSITUYHbIE TPUOIDKEHUsT OOBIKHOBEHHBIX
npobeii.

CpaBHUBATD 5 yHnopsiA0unBATh
IECITUIHBIE apobu. BbInoJHATD

BBIUUCJICHHSI C IECATUIHBIMH APOOSIMU.
Hcnoab3oBath SKBHUBAJICHTHBIC
NpeACTaBIeHNUsT IpOOHBIX YHCEN TNPU HX
CPaBHEHHH, NIPU BbIYUCICHHSX.

BbInoHATL TPUKUIOKY U OLEHKY B XOJe
BBIUHCJICHHI.

O0bsicHATD, 4TO TaKoe MPOLIEHT.
IIpeacraBasaTs NPOLEHTHI B BHIE Apodeit u
OpoOu B BUIE TPOLICHTOB.

OcymecrBasaTe monck wuHGOpMaruu (B
CMMN), coneprkamedl MaHHBbIC, BBIPAKEHHBIC
B MPOLICHTAX, HHTEPIPETUPOBATH UX.
IlpuBoautre  TpUMEpPbl  HCIOJIB30BAHUS
OTHOILEHHN HA NMPAKTHKE.

Pemarp 3amaun Ha MpOLEHTH U Apodu (B
TOM YHCJIE 3aJa4d U3 PEaJbHOH IMPaKTHUKH,
UCTIOJIB3YsI npu HEOOXOUMOCTH
KaJbKYJSITOP),  HCMOJB30BATH  TIOHSATHS
OMHOUIeHUsL W NPONOpyuy TPU PEUICHUH
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3ama.

AHAJIM3MPOBATH U OCMBICIHBATH TEKCT
3amaun, mnepeqopMyIMpOBATH  YCIOBHE,
U3BJIEKATh HEOOXOMUMYK) HWH(OPMALHIO,
MOJIEJIMPOBATH YCJIOBHE C MOMOIIBIO CXEM,
PUCYHKOB, peajbHBIX MPEAMETOB, CTPOUTH
JIOTHUYECKYIO LETIOYKY pPacCy KIeHHIA,
KPUTHYECKH OLEHUBATDH MOJYYCHHBIN OTBET,
OCYIIECTBJSATH CAMOKOHTPOJb, TMPOBEPSS
OTBET Ha COOTBETCTBHUE YCIIOBHIO.
IIpoBoauTh HECNOXHBIE  HCCICIOBAHUS,
CBSI3aHHBIE CO CBOHCTBAMH JIPOOHBIX HHCEJ,
ONHPAasChb HA YHUCJIOBbIE 3KCIEPUMEHTHI (B
TOM YHUCJIE C HCTIOJIb30BAaHHEM KAJbKYJISTOPA,
KOMITBIOTEPA)

PanuoHanbHBbIE YHCJIA

ITonoxurenbHble U OTpULIATENbHbIE
YHUCJa, MOAYJIb YNCJA.

Hzobpakenue qucen TOYKAMU
KOOPAMHATHOM  MpPsIMOM, TIeOMeTpUYecKas

HHTEpIIpeTalys MOAYJIS YUCa.

MHOxeCTBO LeNbIX 4ducesn. MHOXECTBO
palMOHAJIbHbIX qucel. CpaBHeHue
paUMOHANBHBIX — 4YHcel.  Apudmernyeckue
OEUCTBUS C paluOHaNbHBIMHA YuciamMu. CBOH-
cTBa apu(MeTHIecKnX nefHcTBUN

Usmepenusi, npuOmmKeHws,
3aBUCUMOCTHU MEXIY BEIUYNHAMHU

[IpuOmmwkeHHOE 3HAYEHHWE  BEJUYUHEL,
OKpyTJIeHHE HaTypaJbHbIX qucen u
necaTU4HbIX napoOeil. Ilpukmaka u oueHka
PE3yJbTaTOB BBIYUCICHUN.

ITpumepsnr 3aBHUCUMOCTEN MEXIY
BEJIMUUHAMHU. CKOPOCTb, BpEMs, PacCTOSHUE,
NPOM3BOIUTENILHOCTE, BpeMmsi, padorta; IieHa,
KOJIMUECTBO, CTOMMOCTh U 1p. IIpencraBnenue
3aBUCHMOCTEH B BHIE POPMYIL

Pemenne TEKCTOBBIX
aprupMeTHIECKUM CITIocoOOM

OLICHKU.

3aga4d

HUCIIOJIB30BAHUA B
IIOJIOKHUTECJIbHBIX U

IIpuBoauTE IPUMEPHI
OKPYJKaloIleM  MHUpe

OTPULIATENIbHBIX ~ YHCENl  (TeMreparypa,
BBIMIPHIII — TPOUTPBHILI, BBILIIE - HUXKE
YPOBHSI MOPSL U1 T. T1.).

HN3o06paxkars MOJIOYKUTEJIbHBIC "
OTpHULATEJbHbIE  PALMOHAJBbHBIE  YHCIA
TOYKaMH Ha KOOPAUHATHON MPSMOM.
XapakTepu3oBaTb  MHOXECTBO  LEJBIX

YUCEJ, MHOKECTBO PALIMOHAJIBHBIX YUCE.

®opMyaupoBaTH U 3a0MCBIBATH C
noMoIIpl0  OyKB CBOHCTBA JEHCTBUH ¢
paLMOHAJBHBIMU YHUCJIAMH, HPUMEHSITh HX
IUTsI TPeo0Pa30BAHMS YUCIIOBBIX BBIPAXKEHUH.
CpaBHuBartb 151 yHnopsiiounuBaTh
paLuOHaJIbHBIE 4ucaa, BbINOJHATH
BBIUHCJIEHHS] C PALIMOHAJbHBIMHU YHCIAMHU

HN3mepenus, npudanKeHus, OHeHKH. 3AaBUCHMOCTH MEXKIY BEJTHYHHAMH

[IpubmwkeHHOE 3HAUYEHUE BEJINYUHBL
OKpYyIJICHUE HATypPAJIBbHBIX qucen 51
necaTU4HbIX ApoOeil. Ilpukmaka u oueHka
PEe3YyJIBTaTOB BBIYUCJIECHUN.

ITpumepsnr 3aBHCUMOCTEN MEXIY
BEJIMYMHAMU. CKOPOCTb, BPEMs, PACCTOSHHUE,
NPOM3BOIUTENILHOCTE, BpeMms, padorta; IieHa,
KOJIM4eCTBO, CTOUMOCTSB U 1p. IIpeacrasnenue
3aBUCHMOCTEH B BHIE (POPMYIL

Pemenne TEKCTOBBIX
apru(pMETHIECKUM CITIOCOOOM.

3aga4d

BoipaxkaTh, OIHH E€IMHUIBI W3MEPEHUs
BEJIMYHHBI B APYrUX €OUHHIAX (METPbI B
KUJIOMETPaxX, MUHYTHI B 4acax  T. I1.).
OxpyrisTh  HaTypajbHble  YuClAa U
AecSITUYHbIE Ipo0u. BhIMOHATH MPUKUAKY
U OLIEHKY B XOJI€ BbIYHUCIIEHHIA.
MopennpoBaTh HECJIOXKHBIE 3aBUCUMOCTH C
MTOMOIIBIO bopmyr; BBINOJIHATH
BBIYHCIICHHSI 10 (POPMYJIaM.

Hcnonb3oBaTh 3HAHUS O 3aBHCHUMOCTSIX
MEKIY BeIU4YuHAMH (CKOPOCThb, BpEMS,
paccrostaue, padoTa, NPOU3BOAUTEIBHOCTD,
BpeMss U T. 1) TPU PEUIEHHH TEKCTOBBIX
3a/a4; OCMBICJHBATH TEKCT  3aJa4H,
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U3BJIEKATh HEOOXOMUMYK) HWH(OPMALHIO,

CTPOUTH JIOTUYECKYIO LIEMOYKY
PACCY>KI€HMI, KPUTHYECKHM  OLEHHBATH
TIOJIyY€HHBIN OTBET.
DJIeMeHThI aJredpol
Ucnonp3oBanne OykB st oOo3HadeHus | Untath W 3anuchiBATH  OyKBEHHBIE
YHCENI, AJIS 3aIICH CBOMCTB apU(pMETHUECKHX | BBIPAKEHHUS, COCTaBJISITh OyKBEHHbBIE
JNEUCTBU. BBIPAXXEHHNS 110 YCIOBUSIM 3a71a4.
byksennple  BbIpaxkeHus.  Uucnosoe | Beruncaste YHCJIOBOE 3Ha4YECHUE
3HaueHHe OYKBEHHOTO BBIPAKEHUSI. OYKBEHHOTO BBIPAKEHHS] TPU  3aJaHHBIX
YpaBHeHuE, KOPEHb ypaBHEHHs. | 3HAYCHUSIX OYKB.
Haxoxxnenne Heu3BeCTHBIX  KOMIIOHEHTOB | CoCTaBASATH yPAaBHEHUS IO YCIOBUSAM 3a/1a4.

apumeTruecKkux AeHCTBUN.

JlekapTOBbI KOOPAMHATHI HAa TUIOCKOCTH.
ITocTpoeHne TOYKHM TIO €€ KOOpAWHATaM,
OTIpeNeIeHNe KOOPIUHAT TOYKH Ha TUNIOCKOCTH

Pemate npocreiiline ypaBHEHUsI HA OCHOBE
3aBHCUMOCTEN MEXKIY KOMIIOHEHTaMH
apumMeTHUeCKUX TeHCTBHIA.

Ctpourhb Ha KOOPAMHATHOW IUIOCKOCTH

TOYUKH U QUIYpBl 1O  3aJaHHBIM
KOOpPAHMHATAM, ONpeAeasiTb KOOPAUHATHI
TOYEK

OnucartenbHasi craTucTuka. BepositrHocts. KomOunaTopuka

HpeHCTaBHeHI/Ie JaHHBIX B BUAC Ta6.]'II/ILI,

H3Baekars wuHpoOpManuio u3 TabMUL U

ararpamMm. auarpaMM, BBINOJHATH BBIYUCICHUS 110
[lonsiTme o0  ciydyaitHOM — COOBITHH. | TAOJUYHBIM TaHHBIM, CPABHHMBATH
JlocToBEpHOE ¥ HEBO3MOXKHOE COOBITHSA. | BEIMYMHBI, HAXOAUTH  HaubOonblIne W
CpaBHEHUE AHCOB. HAVMEHBLINE 3HAYECHUS U Jp.
Pewenue KOMOHMHATOPHBIX 3a7a4 | BolnoJiHATH cbop uapopmauu B
METOZIOM repedopa BapHaHTOB. HECJIOKHBIX ~ CIy4asX, OPraHu30BbIBATH
uHpOPMALMIO B BUE TaONHLl U JHArpaMm, B
TOM HYHCJIE€ C TOMOIIBI0 KOMIBIOTEPHBIX
IPOTPaMM.
IpuBoauTe MpUMeps! CIyYaHBIX COOBITHIA,
IOCTOBEPHBIX W HEBO3MOXKHBIX COOBITHIA.
CpaBHHuBATB IIAHCHI HACTYTUICHHS
COOBITHII, CTPOMTB peUeBbIE KOHCTPYKLIUU C
UCIIOJIb30BAHMEM  CJIOBOCOYETAHUH  Ooiee
BEPOANHO, MANOBEPOSMHO W AP.
BoimoansaTs mnepebop BceX  BO3MOXKHBIX
BAPUAHTOB JUIsI TepecyeTa OOBEKTOB HIIU
KOMOHHALIMKM,  BbIAEJATh  KOMOWHALIUH,
OTBEYAIOINE 3aJaHHBIM YCJIOBHUSIM
Harnsinnas reomerpust
Harnsnnsle MPEACTABICHHS o | Pacnmo3HaBaTp Ha uepTexax, PHCYHKax, U
reoMeTpHUeCKNX (PUrypax: mpsiMasi, OTPe3OK, | MOAEIsIX reOMETPHUYECKHE burypsl,
Jqy4, yroj, JIOMaHasi, MHOTOYIOJNbHUK, | KoHpurypaumu  ¢uryp  (Tulockme |
OKPY’KHOCTB, KpyT. B3anmmuoe pacrnosoxkenue | mpocTpaHcTBeHHbIE). IIpMBOAMTBL TpPUMEPHI
IBYX MPSIMBIX, IBYX OKPY KHOCTEH. aHAJIOTOB ~ TeOMETpHYeCKHux  Guryp B

MHOroyroJyibHUK, MIPaBUJIbHBIN
MHOT'OyTOJIbHUK. YeTpIpexyroybHUK,
MPsIMOYT'OJIbHUK, KBaApaT.

Buael TpeyroapbHUKOB: OCTPOYTOJIBHBIM,
MPSIMOYTOJIBHBIN, TYNOYTOJIbHBI,

paBHOOEIPEHHBIN, pABHOCTOPOHHHIA.
UzobpakeHne reoMeTpuueckux (uryp

Ha HEJIMHOBAHHOH Oymare ¢ UCMOJIb30BAHHUEM

LIHPKYJI, JIMHEHKH, yTOJIbHUKA,

OKPYKaroLIeM MHpE.
N300paxkaThs reomerpudeckie GUIypbl U UX
KOH(UTYpAINH OT PYKU U C HCIIOTB30BAHIEM
YepTeXKHbIX HMHCTpyMeHTOB. M3o0pakaTth

reoMeTpudeckue (QuUrypsl Ha  KIETHATOM
Oymare.
H3mepsaTe C T[OMOUIBIO  JIMHEWKH U

CpPpaBHHUBATL [JJIMHbI OTPE3KOB. CTpOI/ITb
OTPE3KHU 3aJaHHOW JUIMHBI C TOMOIIBIO
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TpaHcnopTupa. [OCTPOEHNs Ha KNeT4yaTol

oymare.]

OnvHa oTpeska, nomaHou. [lepumeTp
MHOrOYrofibH/Ka.  EguHMUbl  M3MepeHus
OMHBL.  M3MepeHne  [A/IMHbI - OTpe3Ka,

NMOCTPOeHMe OTpe3ka 3afaHHOW AJIMHbI C Mo-
MOLLIbHO NINHENKN.

Buabl yrnos: OCTPbIA, NPAMOA, TynoWn,
pasBepHyTbid.  [pagycHas  mepa  yr/a.
Vi3mepeHne W MOCTPOeHWe Yr/IoB 3aaHHON
rpafyCHOM Mepbl C MOMOLLbIO TpaHcnopTupa.

MoHATVE nfowaan quUrypsl; eauHULbI
n3mepeHuns naoLlaan. Mnowaab
NPAMOYro/ibHUKa, KBafpaTta. PaBHOBe/VKME
(urypbl. [PaBHOCOCTaB/IEHHbIE (IUTYPbI.]

[Pa3pesaHue 7 COCTaB/leHue
reoOMeTPUYECKMX Guryp. MocTpoeHue
NnapKeToB, OPHAMEHTOB, Y30p0B.]

[PeweHve 33may  Ha  HaxoxzieHwe
PaBHOBE/IMKNX U PaBHOCOCTaBNEHHbIX (uryp.]

HarnagHole npeacTas/ieHns 0
NPOCTPAHCTBEHHbIX (mrypax (ky6,
napasinenenunes, npusma, nupamuiga, Liap,
cepa, KOHyC, UMAMHAP). W306paxkeHKe
MPOCTPaHCTBEHHbIX quryp. Mpumepsl
CEeYEHUIA. MHororpaHHuKu., Mprmepbl
pa3BepTOK MHOMOrpaHHWKOB, UWAMHAPA W
KOHyca. [Co3paHue mogenei
MPOCTPAHCTBEHHBLIX  (UTYp oymaru,
NPOBO/OKK, NAacTUAMHa 1 ap.).]

MoHATMEe oObema; eAuHUUbl  06beMa.
O6beM NPSAMOYroNbLHOIO Mapansenenunesa,
Ky6a.

MoHATMe 0
LieHTpanbHas,
CUMMETPUN.

dquryp.

(n3

paBeHCTBe uryp.
oceBas W 3epKaslbHas
N306paxXeHe  CUMMETPUYHBIX

AJITEBPA 7-9 Knacchbl
[encTBuTeNnbHble Yncna

PacluMpeHne MHOXeCTBa HaTypasibHbIX
ymcen [0 MHOXECTBA LefblX, MHOXeCcTBa
Le/bIX YMcen A0 MHOXECTBa pauyOHa/IbHbIX.

PaunoHanbHOe YMCIO0 KakK OTHOLLIEHMe o roe

NMHEAKN W UMPKYNs,  YINbl  3afaHHOW
BE/MYMHBI  C  MOMOLLUBI0  TPaHCMopTMpa.
BblpaxaTb 0AHW efUHULbI U3MepPeHUst LJINH
yepes apyrue.
BblpaxaTb ogHu
YI/10B Yepes apyrue.
Bblumcnatbe  nnowaaM  KBagpatoB M
NPAMOYTO/IbHUKOB,  UCNOMb3ya  (hOpPMY/ibl
nnowaan Keagpata W NPSAMOYrO/ibHUKA.
BblpaxaTb OAHW efuUHWUbl  U3MEPEHUs
NoLWaan Yepes apyrue.

M3rotaBnueatb NPOCTPaHCTBEHHbIE
(urypbl 13  pa3BepTOK;  pacrno3HaBaTb
pasBepTkM Ky6a, napannenenunega, nu-
pamugpl, unnMHapa 7 KOHyCa.
PaccmMaTpuBaTb  MPOCTEMLLNE  CeYeHUs
MPOCTPAHCTBEHHbIX (Uryp,  nony4vaemble
nyTeM MpPegMETHOrO WAM  KOMMbIOTEPHOrO
MOZEIMPOBaHNS, ONpeaensiTbh UX BUA,
Bbluncnatb 06bEMBI Ky6a n
NPAMOYTO/IbHOr0 napasnnenenunesa,
ncnonb3ys opmynbl 06bema Kyba 1 npsmo-
YronbHOro napannenenuneda. BbipakaTb
OfHW efuHMUBI M3MepeHust obbema uyepes

Lpyrue.
Wccnegosatb #

eaVHNLBI  M3MEPEHNS

onncbiBaTb  CBOMCTBA
reoMeTpuyeckux  ¢uryp  (M1ockux — wu
MPOCTPAHCTBEHHBIX), WUCMOMb3YA 3KCrepu-
MEHT, HabntogeHue, N3MepeHue.
MogenupoBaTb reoMeTpuUyeckne OOBEKTHI,
ncnonb3ya Gymary, nnacTuivH, NPOBOJIOKY U

ap. Mcnonb3oBaTtb KOMMbIOTEPHOE
MOZENMPOBaHMEe W 3KCMEPUMEHT  And
N3yueHmns CBOICTB reoOMeTPUYECKMX
00bEKTOB.

PellaTb 3ajayn Ha HaxOXAeHWe [A/IvH
OTPEe3KOB, MEPUMETPOB  MHOIOYrO/IbHUKOB;
rpagycHorM  Mepbl  YrnoB;,  nJowiagen
KBagpaToB M MNPAMOYrofibHUKOB; 00bEeMOB
Ky60B " MPAMOYTONbHbIX
napannenenunegoB, Kyba. Bblgenste B
YCNOBUM 33fja4yn AaHHble, HEOOX0AUMbIE A1
ee peLleHns, CTPOUTb NIOMMYECKYHD LiemnoYKy
pacCy>XaeHunii, COMoCTaBAATb MOYYeHHbI
pesy/bTar C YC/I0BMEM 3aJauMn.

HaxoguTb B OKpy»XaroLweM Mupe MaocKue u
MPOCTPAHCTBEHHbIE CUMMETPUYHBIE (IUTYpPbI.

306paxkaTb paBHble urypbl;
CUMMETPUYHBIE UrypbI
XapaKTepn3oBaTb  MHOXECTBO  LE/bIX

yncen, MHOXXECTBO pauMOHa/IbHbIX 4UCen,
OornncbiBaTb COOTHOLLEHME MEXAY I3TUMU
MHOXXeCTBaMMW.
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T - LeJIoe YACNo, n - HaTypasibHoe.

CreneHb C Le/bIM noKasaTtesiem.

KBagpaTHbIi KOpeHb M3 uncna. KopeHb
TpeTbeld cTeneHW. [[lOHATME O KOpHe n-i
cTeneHn U3 u4ucna.] 3anncb KOpHeid ¢
MOMOLLHO0 CTEMEHU C APO6HBIM NOKasaTesieMm.

MMoHATME 06 wppauvoHanbHOM — HiCTe.
VppaunoHanbHOCTb  uymcna Y2 n
HeCoM3MepuMOCTb CTOPOHbI W AuaroHanu
KBajparta. [JecAatnyHble NPUGIMKEHNS
nppaymoHanbHbIX yucen. [MlocTpoeHne Ha
KOOpAMHATHOW npsmMon TOYeK,
COOTBETCTBYHOLMX MppPaLUOHaA/IbHBIM Y1CIaM
BUAa T/n, rAe n - HaTypasibHOe Yncno.]

MHOXeCTBO  AeWCTBUTE/bHLIX  YWUCENT,
npefcTaB/ieHne  LeNCTBUTENbHLIX  YuCen
OECKOHEUYHbIMU  [eCATUYHbIMK  APO6AMM.

CpaBHeHVe aercTBuUTENbHBbIX yncen. [Mepuo-
OVYECKME N HEMepuoaMYecKune AecsTUYHble
Apo6u.] B3avMHO 04HO3HaYHOE COOTBETCTBME
MeXay — LeACTBUTENbHbIMK  yucnamu U
TOYKaMW KOOPAMHATHON npsMoi. Ywucniosble
MPOMEXYTKW: MHTEepBas, OTPEe30K, /iyu.

M3mepeHuns, NpUeavmKeHUs, OLEHKN
MpuGIMKEHHOE  3HAYeHWEe  BEUYMHBI;
TOYHOCTb  MpUbAKeHNs. [ABCONOTHaA U
OTHOCWTE/NIbHasA MOrpeLHoOCTN NPUBAKEHNS. ]
Pa3mepbl 0OLEKTOB OKpyXKarowlero mupa (ot
aNeMeHTapHbIX YacTuy, Ao BceneHHol), anu-
Te/IbHOCTb MPOLIECCOB B OKPY>KatoLLeM MUpe.
Mpukugka 1 OueHKa  pe3ynbTaToB
BbluMcneHniA. Cnocobbl 3anncy  3HayYeHui
BE/MYMH, B TOM 4MCNe C BblAe/IEHVEM
MHOXUTENS - cTeneHn 10B 3anucu ymcna

BBeneHune B anrebpy
BYKBeHHble BbIPXKEHUSI (BbIPAXKEHMS C

CpaBHUBaTb n ynopsgo4msaTb
pauuoHasibHble ymcna, BbINOSHATb
BbIUYMC/IEHNS C pauMOHa/IbHbIMU  YUCIAMY,
BbIUMC/IATL 3HAYEHUsI CTereHel C Lenbiv
nokasaTenem.
dopmynmpoBaThb
KBafpaTHOro KOpPHA U3 u1cha.
Mcnonb3oBaTb rpagmk QyHKUMM y = x2
0NA HaxOoX[eHusi  KBapaTHbIX  KOPHEW.
BblumcnATb  TOUHble U NPUOIVKEHHbIE
3HaYeHus KOpHe#, Mcnonb3ys npv
Heob6X04MMOCTMN KaSIbKyNATop.
dopmMynupoBatb  OMNpefefieHne  KOpHS
TpeTbeld  CTeneHW, HaxoAuTb  3HAYEeHWS
KyOuM4eCKMX KOpHEeR, npu HeobXOAMMOCTM
NCNOMb3YA KaNbKynsaTop.

ViccnepoBaTb CBOMCTBA KBaApaTHOrO KOPHS,
KyOuM4ecKoro KOpHs, MPOBOASA YMC/IOBble
3KCMNEPUMEHTBI C MCNO/Mb30BaHNEM
Ka/lbKy/i9TOpa, KOMMboTepa.

MpuBoANTL  MpUMeEpbl  UpPaLMOHAbHBIX
ymcen;, pacrnosHaBaTb pauMOHaibHble U
MppaumoHasibHble YnCna; n306padkaTb Yncna
TOUYKaMMN KOOPAMHATHOW MPSMOIA.

Haxogntb  gecaTuyHble  NPUBAMKEHUs
paUMOHa/IbHbIX U MPPauMOHa/IbHBIX  YUCEST;
CpaBHUBATb 7 ynopsgovnsaTb
[eCTBUTESIbHbIE YKCTa.

OnucbiBaTb MHOXECTBO  [1€MCTBUTE/bHbIX
yucen. Mcnonb3oBaTb B MUCbMEHHON
MaTeMaTU4eCcKo peunm  00603Ha4yeHUs ”
rpaguueckre  M306paXEHUA  YWC/IOBbIX
MHOXeCTB, TEOPETUKO-MHOXECTBEHHYO
CUMBO/NKY

onpeaeneHve

HaxognTb, aHanM3npoBaTthb, CONOCTaBNATh
YMCNOBblE  XapaKTepUCTUKM 06bEKTOB
OKPY>KatoLLLEro mmpa.
Vcnonb3oBaTb
CTaHJapTHOM  BuAe A4S BblpaXeHus
pasMepoB 06bEKTOB, [ANINTENBHOCTY
npoLeccoB B OKpy>XatoLem Mupe.
CpaBHMBaTb 4ucna W BeWYWHBI,  3a-
MUCcaHHbIE C UCNOb30BaHMeM cTerneHn 10.
Mcnonb3oBaTtb  pasHble  ()opMbl - 3anucu
NPUBIVIKEHHBIX 3HAYeHWI, fenaTb BblBOAbI
0 TOYHOCTY MPUGKEHNS.

3arnncb yncna B

BbINOMHATL  BbIMUCNEHNA C  peasibHbIMU
[AaHHbIMW.

OKpyrnsaATb  HaTypa/ibHble  uucna U
[eCATUYHble 4po6u.

BbINoNHATL NPUKNAKY 7 OLEHKY
pe3yNbTaToOB BbIYMC/IEHNI

BbINOMHATL  3/1eMeHTapHble  3HaKOBO-
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MEePEMEHHBIMH). Yucnosoe 3HAYCHUE
OYKBEHHOTO BBIpayKEHUS. JonycTtumblie
3HAYCHUA NEPEMCHHBIX. HOHCTaHOBKa

BBIPAKEHHUI BMECTO NIEPEMEHHBIX.

IIpeobpazoBanne OYKBEHHBIX BBIPAKEHHUN
HA  OCHOBE  CBOWCTB  apU(PMETHYECKHX
TNEUCTBUM. PasenctBO OYKBEHHBIX
BBIpAKCHHUI. TOXAECTBO.

CUMBOJIMYECKHE  JEHCTBHUA.  NPUMEHSThH
OykBBI 11 0003HAUEHHS YUCEJ, AJISl 3aMUCH
oOmmx YTBEPIKIEHHIA; COCTABJISATH
OYKBEHHBIE  BBIPAKEHHSI MO  YCJOBHUSM,
3alaHHBIM CJIOBECHO, C TIOMOLIBIO PUCYHKA
120051 4epTeKa, npeo0pa3oBbIBATH
anreOpanmdecKkie CyMMBbl U TPOH3BENEHHS
(BBINOJTHATH NpUBEACHNE noA00HBIX
CllaraeMbIX, PacKpbITHE CKOOOK, YIpOIIEHHUE
NPOM3BEACHUN).

BeraucasaTe YUCJIIOBOE  3HAYEHUE
OYKBEHHOTO BBIPAKEHUS, HAXOOUTb OOIACTh

OOMYyCTUMBIX 3HAUYCHUH TMEPEMEHHBIX B
BBIPAKEHUHU.
MHoro4jieHbl
CreneHp ¢ HaTypaldbHBIM TOKazaTteneMm u | DopmyJiMpoBaTh, 3alHCbIBATH B

e€e CBOICTBA. OI[HO"IJ'IeHbI U MHOTI'OYJICHBI.

Crenenb MHOTOYJICHA. Cnoxenue,
BBIYUTMTaAHUC, YMHOKCHUEC MHOT'OYJICHOB.
Dopmy bl COKpAaILlEHHOI O YMHOEHUA:

KBaZpaT CyMMBI W KBampar pasHoctu. [KyO
cyMMsbl U Ky0 pasHoctr.] Dopmyna pasHOCTH
kBanpatoB. [@opmynel CyMMbl KyOOB U
pasHoctu ky0OoB.] IlpeoOpazoBaHue 1eJI0TO
BbIpa*XCHUA B MHOT'OYJICH.

PaznoxeHre MHOTOUYJIEHa HA MHOKUTEIH:
BBIHECEHHE OOIIero MHOMKUTENSI 3a CKOOKH,
TPYHIIAPOBKA, NIpUMEHEHUE bopmyn
COKPAIEHHOIr0 YMHOKE€HUs. MHOIO4JIEHbl C
onHoll mnepemeHHoW. KopeHp MHOrounesa.
KBagpaThelii TPEXYIEH, pasyiokeHue
KBaAPATHOI'O TPEXWICHA Ha MHOXUTECIIH.

CUMBOJIMYECKOH (opMe U 00OCHOBBIBATH
CBOICTBA CTENEHUM C HATypaJlbHbIM IIO-
Kas3aTelieM; MPUMEHSITb CBONCTBAa CTENEHU

ISl mpeoOpa3oBaHMsS]  BBIPAKEHUH U
BBIUHMCIIEHHUH.

BbInoHATH AefiCTBUS ¢ MHOTOWIECHAM.
Joka3biBaTh  (POPMYJIBI  COKPAIIEHHOTO
YMHOKEHUS, NPUMEHATH HX B

npeoOpa3oBaHUSAX BBIPAKEHUH U B BBIYH-
CIICHUSAX.

BpINOIHATL PA3JI0KEHHE MHOTOWIEHOB HA
MHOXUTeIM. PacnosHasate KBagpaTHBIN
TPEXUJIEH, BbISICHAITD BO3MOXKHOCTb
Pa3I0KEHUsI HA MHOXXUTENN, MPeACTABJISTh
KBaAPaTHBIN TPEXWIECH B BUJE IPOU3BEACHUS
JIMHEWHBIX MHOXHUTEJIEH.

IIpumensTe pa3u4HbIE bopMbI
CaAMOKOHTPOJIA npu BBITTIOJIHEHHUHN
npeodpasoBaHUi
Auaredpanueckue apoou
Anrebpanueckass  apobb.  OcHoBHOe | @OpPMYJIHPOBATL ~ OCHOBHOE  CBOICTBO
CBOWCTBO anredpanyeckon apobu. | anrebpandeckoil ApodM W NMPHUMEHSITB €ro
Coxpamenue npodeii. CioskeHue, BBIUUTAHKE, | IJIs1 TpeoOpa3zoBaHus ApoOeii.
YMHOXKEHHE, ZleJICHUE anrebpandeckux | BomoqHATL AeiicTBus ¢ anredpanvecKuMu
npodeit. IpoOsMHU; MPEeACTABJATD LIEJIOE BBIPAXKECHUE

Crenenb ¢ LeNbIM MOKAa3aTeleM U €€
CBOMCTBA.
PaLII/IOHaJ'IbeIe Bpra)KeHI/ISI n nux
npeoOpaszoBanus. J{0ka3aTenbCTBO TOKIECTB.

B BHUJIE MHOTrO4WIeHa, ApoOHOe - B BUAE
OTHOIIICHUA MHOI'OYJICHOB, JOKa3bIBATh
TOXKIECTBA.

®opmMyaHpoBaTh OMNpPEEIEHHE CTEMEeHU C
LenbiM  mokazateieM. DopmyaHpoBaTh,
3anMCbIBATD B CHMBOJIMYECKOH Qopme u
WLTIOCTPUPOBATH  TPUMEpPaMH  CBOMCTBA

CTENEHU C LIeJBbIM M0Ka3aTeaeM, NIPUMEHSTh
CBOWCTBA CTENEHH JJs1 TNPeoOpasOBaHUS
BBIPAKCHUI U BBIYUCICHUN.

KBaapatHbie KopHH

ITonsTue KBaJPaTHOTO
apuMeTHUecKoro - KBaapaTHOTO
YpaBHeHue BUaA X’ =a.

KOPHS,
KOpPHSL.

Jloka3pIBaTh CBOWCTBA apuU(pMETHUECKUX
KBaAPATHBIX KOpHefI; MNPpUMEHATb HX K
peoOPa3OBaAHUIO BBIPAIKEHU.
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CsolicTBa apuhMeTUYECKMX KBagpaTHbIX
KOpPHEN: KOpeHb M3 NpPOW3BEefAeHUs, YaCcTHOrO,
CTeneHu.

ToXxaecTso BMAa
(Va)’ = a,rgea> 0 al= [a|
MpvMeHeHWe  CBOWCTB  apu(IMETUYECKMX
KBafpaTHbIX KOpHEN K npeobpa3oBaHuIO

YMCOBbIX BbIPKEHWUIA U K BbIYNCIEHUSAM.
YpaBHEHUS C OAHOI NepPeMEHHOM

YpaBHeHWe C OAHOW NepemMeHHON. KopeHb
ypaBHeHUs. CBOMCTBa YMCNOBbIX PaBEHCTB.
PaBHOCW/IbHOCTb YpaBHEHUI.

NuHeiltHoe ypaBHeHue.  [WccneposaHue
NMHENHOTO ypaBHeHMA.] PelleHne ypaBHEHWIA,
CBOAALLMXCA K JIMHENHBIM.

KBagpaTHoe  ypaBHeHWe. HenonHble
KBagpaTHble ypaBHeHUs.  PopmMyna KOopHei
KBagpaTHOro ypaBHeHusd. Teopema BueTa.

PelleHVe  ypaBHEHWI,  CBOAAWMXCS K
KBagpaTHbIM.  BukBagpaTHble  YpaBHEHUS.
MprMepbl peLUeHNs YpaBHEHWI TPeTbein W
YeTBEPTOM  CTENEHW C  UCMONb30BaHWEM
METO/LOB PasNoXKeHMs Ha MHOXXWUTENW [3amMeHbl
nepemMeHHON].

PeLueHwe APOGHO-paLMOHaNbHbIX
YpaBHEHMWIA.

PeLueHwe TEKCTOBbIX 3agau

anrebpanyeckmM cnocooom
CucTembl ypaBHeHWI

YpaBHeHVWe C ABYMSl  MepeMeHHbIMU.
JInHeliHoe ypaBHeHwe c ABYMsi
nepemMeHHbIMW.  [pUMepbl  peLLeHns  ypas-

HEHWIA B LieNbIX YmnCax.

Cucrema ypaBHeHUN c LBYMS
nepeMeHHbIMK.  PaBHOCMIBHOCTL  CUCTEM.
Cuctema ABYX JIMHENHbIX YpaBHEHWUIA C ABYMSA
MEPEMEHHbIMM;  PELeHVe MOACTaHOBKOM MU
CNOXeHVeM.  PeweHve — cucteM  [BYX
YPaBHEHWIA, OAHO M3 KOTOPbIX NIMHEWHOe, a
[pyroe - BTOPOI cTeneHn. MprMepbl peLleHmns
CUCTEM HE/IMHENHBbIX YPaBHEHWIA C ABYMS
nepemMeHHbIMM.

PeLueHwne TEKCTOBbIX
anrebpanyeckmM cnocooom.

[lekapToBbl KOOpPAMHATBI Ha MI0CKOCTMW.
pamueckas MHTepripeTaumsi ypaBHeHMs C
ABYMS MEPEMEHHBIMN.

pamK NIMHENHOro ypaBHeHUs C ABYMA
NepeMeHHbIMW.  YTNoBOM  KO3h(ULMEHT
NPAMON; yCNnoBue napaieflbHOCTU MNPAMbIX.
[YcnoBue nepneHAnKyNSpPHOCTM NPAMBbIX.]

3aaay

Mpamkm  NPOCTEALINX  HEIMHENHbIX
ypaBHeHWI (napabona, rmnep6ona,
OKPY>KHOCTb).

pacmyeckass UHTepnpeTaLUms CUCTEMbI

Bbluncnatb 3HaYeHuns BbIpaXKEeHWI,
cofepxaLimx KBafpaTHble KOPHY;
BblpaXkaTb NepeMeHHbIe U3 reOMeTPUYECKUX
N PU3nYecKnx opmyin.

WccnegoBaTb YypaBHeHWe Buaa X2 = a;
Haxo4MTb TOYHble W MPUGIKEHHbIE KOPHK
npu

a>0

MpoBOAUTL A0Ka3aTe/lbHbIE PaCCyXAeHWst 0
KOPHSIX  ypaBHEHWss C  OMOpo  Ha
onpegeneHne  KOPHA,  (PYHKUMOHa/bHble
CBOWCTBA BbIPaXXEHNIA.

PacriosHaBaTb JIMHENHble W KBafpaTHble
ypaBHeHUs, Liefble U APO6HbIe YpaBHEHWS.
PewlaTb NMHeiHbIE, KBafpaTHbIe YpaBHEHNS,
a TaKKe YpaBHEHWS, CBOAALLMECA K HUM;
pellaTb ApPO6HO-paLMOHabHbIE YpaBHEHWS.
OnpeaensaTb HaMuMe KOPHeW KBagpaTHbIX
ypaBHeHu no  AUCKPUMUHAHTY "
KoahumeHTam.

PewlaTb TEKCTOBbIE 3afa4n anrebpanyeckum
CMoCcO60OM:  MepexoauTb  OT  C/IOBECHOW
(hOpMYNMPOBKM  YCNoBMS  3aadu K
anirebpanyeckoit Mogesinm nyTeM cocTaB/ieHUs
YpaBHEHUS; peLatb COCTaBNeHHOe
ypaBHeHWE; UHTEPNPeTUPOBaTL pe3y/bTar

OnpefenAaTtb, fABNdeTCA /M Mnapa 4umcen
PeLeHeM [aHHOrO YpaBHEHWUS C [ABYMS
nepeMeHHbIMY; NpUBOANTL npyMepsl
PeLLEHNI ypaBHEHNIA c [BYMSI
nepemMeHHbIMM.
Pewatb 3afauun, anrebpamyeckon MOAeNbo
KOTOPbIX ABMSIETCH YpaBHEHWE C [BYMS
nepeMeHHbIMW, HaxoAUTb Lefble peLleHns
nyteM nepebopa. [Pewatb NUHElHbIE
YPaBHeHUS1 N HEC/IOXHble YpaBHEHUS BTOPOIA
CTENeHN C ABYMS MEPeMEHHbIMU B LESbIX
yumcnax.]
PewaTtb CUCTEMbI [BYX YPaBHEHWI C ABYMS
nepeMeHHbIMW, YKa3aHHbIE B COLEPXKaHNM.
PewlaTb TEKCTOBbIE 3afa4n anrebpavyeckum
CMoco60OM:  MepexoauTb  OT  C/IOBECHOW
(hOpMYNMPOBKM  YCNoBMS  3aauu K
anirebpanyeckoit Mogennm nyTeM cocTaB/ieHUs
CUCTEMbI ypaBHEHUI; peLiarb
COCTaB/IEHHYHO cucTemy YpaBHEHUI;
WHTEepNpeTMpoBaTb pe3ynbTar
CTpouTb rpamkn ypaBHEHWA C [ABYMS
nepemMeHHbIMM.
KoHCTpynpoBaTb 3KBUBa/IEHTHbIE pPeyeBble
BbICKa3bIBaHUS C 1CNo/Mb30BaHNEM
anirebpanyeckoro 7 reoMeTPUYeCcKoro
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YPaBHEHUH C ABYMS IEPEMEHHBIMU.

SA3BIKOB.

Hcnoab3oBath (YHKIIHMOHAILHO-
rpadmaecKre PECTABICHUS ISl PELICHUS U
VCCJICAOBAHUS] YPABHEHUN U CUCTEM

HepaBencrsa
YHucnoBble HEPABEHCTBA U UX CBOMCTBA
HepaBencTBO ¢ O#HOW NEPEMEHHOM.
PaBHOCHUNBHOCTE  HepaBeHCTB.  JIuHelHbIE
HEpPaBEHCTBA C  OJHOW  MEPEMEHHOM.
KBanpartneie HEPABEHCTBA. [[Tpumepnl
peleHus IpOOHO-PaLMOHATBHBIX

HepaBeHCTB.] CHUCTeMbl HEPABEHCTB C OJHOM
MEPEMEHHOM.

®opMyIHPOBATH  CBOWMCTBA  YMCJOBBIX
HEPABEHCTB, 00OCHOBBIBATH WX, OIMHPASICh
Ha KOOPAMHATHYIO TMPSIMyIO, U JOKa3bIBATh
anreOpanvyecKu, MPUMEHSITh CBOHCTBA Hepa-
BEHCTB B XOJI€ PEIICHUS 3a1a4.
Pacno3HaBarb JMHEHHBIE W KBaJIpaTHBIC
HEPABEHCTBA. Pematn JIMHEHBIE
HEPABEHCTBA, CHUCTEMbl JIMHEHHBIX HEpa-
BEHCTB. PemiaTb kBajpaTHbIC HEPABEHCTBA.
[A300paxkaTh HAa KOOPAMHATHOM IJIOCKOCTH
MHOXKECTBA TOYEK, 3a/1aBaeMble
HEPABEHCTBAMH C JIBYMs IEPEMEHHBIMH U UX
CHUCTEMaMH. |

3aBucHUMOCTH MERAY BEJIHYHHAMHA

3aBUCUMOCTH MEXKIY BEJIMUMHAMU.
[Ipencrasnenue 3aBUCHMOCTEH MEXIY
BeJMYMHAMU B BHIe (Gopmyit. Beraucienus mo
bopmynam.

IIpsamas MIPONOPLUOHAbHAS
3aBUCHMOCTb! 3a/laHue bopmyIoH,
KO3(PULIMEHT TPONMOPIUOHATLHOCTH, CBOMK-
crBa. Ilpumepbl mPsSMO MPONMOPIIHOHATIBHBIX
3aBHCUMOCTEH.

Obparnas NPONOPLHUOHAIIbHAS
3aBUCHMOCTb! 3a/laHue bopmyIoH,
k03(punmenT oOpaTHONH NPONMOPLIHOHANBHO-
CTH, CBONCTBA. [Tpumepnr obpatHO

MPOMOPLIUOHANIBHBIX 3aBUCHMOCTEM.
Pemenne 3amad Ha MNPONOPLUOHANBHYIO U
00paTHO MPONOPLUHUOHAIBHYIO 3aBUCHIMOCTH.

CoctraBasaTb  (OpMyJBI,  BBIPAXKAOLIUE
3aBUCHMOCTHU MEXTY BEJIMYMHAMH,
BBIYHCIISITH IO (POPMYJIaM.

PacnozHaBate  mpsiMmyro U oOpaTHO

MPONOPLUOHAIBHBIE 3aBUCUMOCTH.
PemiaTe TEKCTOBBIE 3afauu Ha MOPSIMYK H
0o0paTHO NPONOPLHOHATBHBIE 3aBUCUMOCTH
(B TOM 4YHCIIE ¢ KOHTEKCTOM W3 CMEKHBIX
TOUCIUILIAH, U3 PEaTbHOM KU3HU).

Yucsaosble PyHKIIHH

[Tonsitne byHKIIH. Obnactb
ONpeneJeHuss HW  MHOXECTBO  3HAYCHHH
¢ynkumu.  Crocobbl  3amaHuss  QyHKIHH.

I'padpuk ¢ynkauu. CBoicTBa (YHKIUHU, HX
orobpakeHne Ha rpaduke. BO3pacTaHUE U
yObiBanne  ¢yHKUMHM, HyJId  (QyHKUUH,
COXpaHeHHe 3Haka. UTeHne U TOCTPOCHHE
rpadpuKoB (QyHKLHH.

IIpumeper  rpadukOB  3aBUCHUMOCTEH,
OTPaXXAIOIINX PeaIbHbIE TPOLIECCHI.
OyHKIUY, ONMUCHIBAKOIIHNE TMPSIMYI0 U

00paTHO NPOMOPLUOHANBHBIE 3aBUCHMOCTH,
ux rpadpuKu 1 CBOMCTBA.

Jlunetinast  QyHKIMS,
rpadux.

Ksanpatnunass ¢yHkuus, ee rpadpuk u
CBOWCTBA.

CrenenHble (YHKIMH C HATYPaJbHBIMH
nokaszaressiMi 2 1 3, ux rpaduKu U CBOHCTBA.

ee CBOWMCTBA U

Boruucaste 3HaueHUs (YHKIHH, 3aJaHHBIX
dbopmynamu (pu HEOOXOUMOCTH
UCITIOJIb30BATh  KAJBKYJISITOP), COCTABJISITH
TaOMUIBI 3HAYCHU T PYHKLINH.

Crpouts 1o TOUKaM rpaduku (QyHKUIUH.
OnuceiBaTh CBOHCTBA (PYHKIIMM Ha OCHOBE
ee rpapuIecKoro MpenCTaBICHHS.
MopenupoBaTb peanbHble 3aBUCHMOCTU C

TTOMOIITBIO bopmy u rpaUKoB.
HNuTepnperupoBats rpaduKku  peabHBIX
3aBUCUMOCTEH.

Hcnoab3oBarh (b YHKITMOHABHY O

CUMBOJIMKY JUIsl 3alUCH  Pa3sHOOOpa3HBIX
(hbaKTOB, CBSI3aHHBIX C PACCMATPUBAEMBIMH
byHKIUAMU, oboramasi OMbBIT BbITIOJTHEHUS

3HAaKOBO-CUMBOJIMYECKHUX TeHCTBHIA.
Crpournb peveBbIe KOHCTPYKLUHU c
HCIOJIb30BaHUEM (byHKIMOHATBEHOH
TEPMUHOJIOTUH.
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pagmkn yHKUMiny =T/x,y = \[x,y= |m.

[MapannenbHbIii nepeHoc rpatmKoB BAOMb
oceli KOOpAuHAT, CUMMETPUS OTHOCUTE/IbHO
0Cei KoopamHar.]

Mcnonb3oBaTb KOMMbIOTEPHbIE MPOrpammbl
ons nccnefoBaHus MOJIOXKEHWS Ha
KOOPAMHATHOM M/I0OCKOCTY rpagukos
(YHKUMA B 3aBUCUMOCTU OT  3HaYeHWUiA
KO3(hh1LMEHTOB, BXOAALLMX B (POPMYY.
PacrosHaBaTb BUAbl M3y4YaeMbIX (YHKLANA.
lNoka3blBaTb CXemMaTU4yeckn MONOXEeHWe Ha
KOOPAMHATHOM NAOCKOCTU rpamkos
(yHKUMIA (Hanpumep,y = kx + b B 3aBUCU-
MOCTU OT 3HAKOB KO3I(MPULMEHTOB K U b).
CTpouTb rpamkKn mn3yyaembiX QYHKLAI;
onucbIBaTb UX CBOMCTBA.

UucnoBble nocnefoBaTe/ibHOCTH. Apl/l(*)MeTI/I‘-IeCKaFI N reoMeTpmnyeckKas nporpeccmnmn

IMOHATME YMCNOBOW NOC/eA0BaTe/IlbHOCTH.
3afaHne nocnefoBaTeNlbHOCTU PeKypPPEHTHOWA
(hopmynoil U opmynoin n-ro uyneHa. [Yucna
®dunboHayun.]

ApugpmeTuyeckaa
nporpeccun. dopmynbl
apugmeTNYecKoi 7 reoMeTpUYECKOM
MPOrpeccuin, CyMMbl TMEPBbIX N YJIEHOB.
300paXkeHne YNeHOB apuMETUYECKON U
reoOMeTPUYECKON nporpeccuii TOYKaMu
KOOPAMHATHON  MNOCKOCTWU.  JIMHEWHbIA  1©
3KCMOHEHUMNabHbIN pOCT. CnoxHble
MPOLIEHTbI.

reoMmeTpmnyecKan
n-ro y/ieHa

OnwucaTenbHas cTaTUCTUKa

MpeacTaBneHne AaHHbIX B BuAe Tabnu,
Amnarpamm, rpagKoB. CnyuaiiHas
N3MEHUYMBOCTb. CratncTunyeckme
XapaKTepUCTUKM Habopa [aHHbIX: CcpeaHee
apugmeTMyeckoe, MeamaHa, HambosnbLlee K
HauMeHbLLee 3HayeHus, pasmMax
MpeacTaBneHuns 0 BbIGOPOYHOM nc-
cneioBaHUN.

MPVYMeHATb  MHAEKCHble  0603HaYeHus,
CTPOUTb  peyeBble  BbICKa3blBaHWs  C
CNONb30BaHVEM TEPMUHOMONAK, CBA3AHHOM
C NOHSATVEM NOC/eA0BATENbHOCTH.

BbIuMCNsTb uneHbl MocnieaoBaTelbHOCTER,
3aflaHHbIX  (OpMy/oli  N-ro  YneHa WM

PEKYPPEHTHOV (hopMynoid. YcTaHaBMBaTb
3aKOHOMEpPHOCTb B MOCTPOEHUM
nocneoBaTe/lbHOCTX,  €CAM  BbIMUCAHbI

nepBble HECKO/IbKO ee 4/eHoB. M30bpaxaTtb
YfieHbl MOCNeOBaTeNbHOCTM TOYKaMu  Ha
KOOPAMHATHOM NNOCKOCTH.

PacrnosHaBaTb apUPMETUYECKYIO 7
reoMeTPUYECKYHO MPOrpeccun npu  pasHbIX
cnocobax 3afjaHus. BbIBOgUTbL Ha OCHOBe
[0KasaTeNlbHbIX  PacCy>KAeHnin  hopmy bl
o6LLIero  uneHa  apugMeTUYECKON "
reoMeTpUYecKoid nporpeccui, CYMMbl
MepBbIX N YIEHOB  apU(METUYECKON 1
reOMETPMYECKON  Mporpeccuin;  pewaTb
3aja4n C UCMosib30BaHNEM 3TUX (HOPMYII.
PaccmMaTpuBaTb MpuMepbl U3 peasibHOWA
YXU3HW,  UANKOCTPUPYIOLLME  W3MEHEHWE B
apuhmMeTNUECKOM nporpeccun, B
reoMeTpUYECKOW nporpeccumn; mn3obpaxaTrb
COOTBETCTBYHOLLME 3aBMCUMOCTY
rpacmyecku.

PewaTb 33afa4n Ha C/0XHble MPOLEHTLI, B
TOM 4mC/e 3afa4un 13 peasibHON MPaKkTUKK (C
NCMO/b30BAHNEM Ka/bKY/IATOPA).

V3Bnekatb WHdoOpMaUuio U3 TabnuL u
AVarpamM,  BbIMO/MHATL  BbIYNCMEHMS MO
TabMMYHBIM  AaHHbIM.  Onpegensite Mo
avarpamMaM  HavbonbluMe U HaMMeHbLLne
[aHHble, CPABHUBATb BEMNYMHI.
MpeacTaBnsTb  UHGOpMaUuMio B Biude
TabnuL, CTONBYATLIX UM KPYroBbIX Avarpamm,
B TOM 4uCME C MOMOLLbO KOMMbIOTEPHbIX
Mporpamm.

MpUBOANTL MPUMEPbI YNCMOBbLIX AaHHbIX
(LueHa, poCT, BpeMsi Ha [0POry), HaxoAuTb

30



Cpe€aHue 3HAYCHUA, pa3dMax YUCJIIOBBIX
HabOpOB.

IlpuBoanTh  COnEp:KATENBbHBIE INPHUMEPHI
HUCIOJB30BaHUA CPECAHHX ?:Ha"IeHI/II\/'Ij IS
ONUCAHWsI JaHHBIX (YpPOBEHb BOIbBI B

BOOOEME, CIIOPTHUBHLIC TMIOKA3aTCJIM, OIpe-
ACJICHUEC I'PAHUL KIIMMATHYCCKUX 30H).

Cayuaiinble COOBITHSI H BEPOSITHOCTD

Ilomatue o caywaiiHomM oneite U | [IpoBoanTh CilydaliHble 3KCHIEPUMEHTHL, B
CiydaifHOM coOBITHH. DneMeHTapHbIe | TOM YHCJIE C TOMOIIBI KOMITBIOTEPHOTO
coOprtusi.  YactoTa CIy4aiflHOrO COOBITHA. | MOAGNUPOBAHMS,  HHTEPIPETUPOBATh  UX
Cratuctudecknii  MOAXOA K TOHATHIO | PE3YJIBTAThI. Bbruucasts 4acTOTy
BepositHOCTH.  [HecoBmecTHble  coObITHSA. | CiydaliHOTO co0bITHS, OLICHUBATH
Dopmyna CJIO’KEHUS BEPOSITHOCTEM. | | BEPOATHOCTh C TIOMOIIBK) YaCTOTHI, MOJIY-
BeposATHOCTH TNPOTHBOIOJIOKHBIX  COOBITHH. | YEHHOM OMBITHBIM ITyTEM.

JlocToBepHBIE M HEBO3MOXHBIE COObITHS. | PemaTh 3a1a4u Ha HAaXOKICHNE

PaBrOBO3MOXKHOCTE coOBITHH. Kitaccuueckoe | BeposiTHOCTEH COOBITHH. IIpusoanTn

OIIPEAEIIEHUE BEPOSATHOCTHU. NPUMEPBI CITYYaHBIX COOBITHH, B TOM YHUCIE,
IOCTOBEPHBIX u HEBO3MOJXKHBIX,
MaJIOBEPOSITHBIX  coObiTuii.  IlpuBOAUTH
NpUMEPBl  TPOTHBOMNOJOXKHBIX  COOBITHH,
PABHOBEPOSITHBIX COOBITHI.

DJieMeHThl KOMOMHATOPUKH

Pemenne  xoMOMHAaTOpHBIX  3amad | BeimoaHATh nepedOp BCEX  BO3MOXKHBIX

nepebopoM  BapuaHTOB. KOMOWHATOpHOE | BApPMAHTOB I TepecdyeTra OOBEKTOB WU

NpaBWIO yMHOkeHUsl. llepectaHOBKHM U | KOMOMHALIW.

dakTopuan Ipumensitb  mpaBwIO  KOMOMHATOPHOTO
YMHOXKEHUSI Uil pelleHus 3a1ad  Ha
HAXOXKJCHHE 4YHucyia OOBEKTOB WM KOM-
OmHaumii  (AMaroHaJu  MHOTOYTOJIbHUKA,
PYKONOXKAaTHs, YHUCIO KOXOB, MIH(POB,
napoJyiedl u T. I.).
PacnosHaBaTh 3amaun  Ha ONpeneeHHe
Yyclla  MEPEeCTAHOBOK M BBINOJIHATh
COOTBETCTBYIOLIUE BBIYUCIICHUS.
Pemarsn 3a1a4u Ha BBIYUCIICHHE
BEPOSITHOCTH c NPUMEHEHHUEM
KOMOWHATOPUKHU.

MHo:xkecTBa. JJ1eMeHThbI JJOTHKH

MHOKeCTBO, 3JIEMEHT MHOXkecTBa. | [IpuBoAMTL  TIpUMEPBl  KOHEYHBIX |
3aganue MHOKECTB nepevncieHneM | OECKOHEUHBIX MHOKECTB. Haxonutn
3JIEMEHTOB, XapPaKTEePUCTHIECKIM CBOMCTBOM. | OOBEIMHEHHE M IIEPECeYeHHE KOHKPETHBIX
CrannaptHble 0003HaUCHHUS YHCJIOBBIX | MHOXECTB, Pa3HOCTh MHOXKeCTB. IIpuBOoaAHTH
MHOXecTB. llycroe MHOXKECTBO U €ro | mpuMepbl HECIOXHBIX KiacCHupukanmii u3

obosHauenne. ITogmuoxectBo. OObenuHEHHE
U TIEPeCeYeHHEe MHOXKECTB, Pa3HOCTb MHO-
JKECTB.

Hnmoctpanus OTHOIIIEHUN MEXKAY
MHO’KECTBAMH ¢ TIOMOIIBIO JuarpaMm Ditiepa
- Benna.

IlonsiTue 0 PaBHOCWIBHOCTH, CJIEOBAHUM,
ynotpebJieHue JJOTHYeCKUX CBS30K ecid Mo
8 MOM U MOABKO 8 MOM cayyae, u, u.

Pa3INYHbIX o0nacreit JKU3HU.
HNamrocTpupoBarsb TEOPETUKO-
MHO)KECTBEHHbIE TIOHATUSA C  TOMOLIBIO

Kpyros Jiiiepa.

Hcnoab3oBaThk TEOPETUKO-MHOKECTBEHHYIO
CUMBOJIMKY W SA3BIK IIPpU PCIICHHUU 3ada4 B
XO0Jle U3YUEHHUsl Pa3IMuHbIX Pa3/iesioB Kypca.
HanwcTpuposars MaTeMaTU4eCKue
TIOHATUA u YTBCPXKACHUSA npuMepamMu.
Hcnoab3oBaTh npUMepbl U KOHTPHPUMEPHI
B apryMEHTAllUU.
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KoncrpyupoBarp MaTE€MaTU4eCKHe
MNPEMJIOKEHUsT C MOMOINBIO  JIOTHYECKHUX
CBA30K eciy mo 6 MmOM U MOAbKO 6 HOM
cayuae, u, ui.

TEOMETPHUSA 7—9 kaaccenl

IIpsimble u yrJibl

Touka, npsmas, miockocTb. OTpe3oK, Jyd.
VYron. Ilpsmol yros, OCTpeIi W TYNOW YIVIBI,
pPa3BepHyTHIN yroy. BepTukanbHble U CMEKHBIE
yrubl.  buccektpuca yrma U ee  CBOMWCTBO.
CpolicTBa yIJIOB C  MapayielbHbIMU U
NEePNEHAUKYJIAPHBIMUA CTOpOHaMu. B3aumnoe
pacroyioKeHue  NOpsAMBIX  HA  IJIOCKOCTH:
napajyieJibHble U IMEePECEKArIUecs IpsMBbIE.
Ilepnennukynspuele npsiMble. Teopembl O
NapauIeIbHOCTU U NEePHEeHAUKYJSIPHOCTH
npsiMbIxX. IlepneHaukynsip U HakJIOHHAasl K Ips-
Moil. CepeaMHHBIN NEPIIEHANKYJISAP K OTPE3KY.

®opmMyaupoBaTH onpeoenenus u
WLTIOCTPUPOBATDL HOHAMUSL OMPE3KA, TYYa;
yena, Hpamo20, OCmpo20, Myno2o U pas-
BEPHYMO20  Y2l08;,  GePMUKANbHBLIX U
CMEDICHBIX Y208, OUCCEKMPUCHE Y.

®opmyaupoBaTH onpedenenus
napannenbHsIX NPAMUBIX, yenoe,
00pazoeannsix  Npu  nepeceveHun  08yx
napannenbHuIX NPAMbBIX cexyuyeli;
NepNeHOUKYNISPHBIX  NPAMBIX,  NEPHEHOUKY-
JAPA U HAKIOHHON K HNpAMOil;, CepeouHHO20
NepnenoUKyNIApa K Ompe3Ky; Pacmno3HaABaTh

I'eomerpuueckoe MecTo Touek. MeTon | # M300PAKATL UX HA YePMENHCAX U PUCYHKAX.
reoMeTpudeckux  Mect Touek. CBoiicTBa | OOBSICHATB, YMO MAKOE 2eOMeMmMpPUUECKOe
OUCCEKTPUCHI yria u CEPENIMHHOIO | Mecmo  mouex, TPHBOAMTL  HpUMEPbl
NEePIEeHIUKYJIIApa K OTPE3KY 2eoMempUYeCKUX MeCmn mouex.
DopMyaUPOBATL AKCUOMY NAPALNETbHBIX
NPAMBIX.
DopMyJIHPOBATH U AOKA3BIBATbL MeEOpeMbl,
suIpAdICAIONUE  CEOUCMBA 6EPMUKANLHBIX U
CMEJICHBIX Y208, CEOUCMEA U  HPUBHAKU
NapaniebHbIX NPAMbIX, O eOUHCIMEEHHOCHU
NepneHouKynspa Kk  NPAMOH,  cGoiicmee
NepneHOUKyIApa U HAKIOHHOMN, CBOUCMEAX
Ouccexmpucer yena u cepeouHHo2o nep-
NEHOUKYIAPA K OMPE3KY.
Pematn 3a0auu na nocmpoenuie,
doKazamensecmeo u gvryucienls. BolaeasiTs
8 YCI08UU 3a0auu YCI06Ue U 3AaKTIOYEHUe.
Onupasice na ycnosue 3a0aui, TPOBOAHTH
HeooxX00uMble doxasamenvHule
paccysucoenusl.
ConocTaBasATb HOMYYEeHHYII Pe3yabmam ¢
YCA06UEM 304U

TpeyrojbHuKkH

TpeyronbHuUKH. IIpsamoyroneHble, | PopmMyaHpPOBATH OIpEAEIeHUs
OCTPOYTOJIbHbIE u TYHOYTOJIbHBIE | IPSIMOYTOJIBHOTO, OCTPOYTOJIBHOTO,
TpeyroJbHUKU. BeicoTa, Menuana, OMCCEKTpHCa, | TYNOYTOJBHOTO, paBHOOEIPEHHOTO,
cpenHsis JIUHUS TPEYrOJIbHUKA. | PABHOCTOPOHHETO TPEYrOJbHUKOB, BBICOTHI,
PaBrOOenpeHHbIE u PABHOCTOPOHHHE | MEIUAHBI, OWCCEKTPUCHI, CPENHEH JUHUU
TPEYrOJbHUKU, CBOMCTBA W  TPHU3HAKU | TPEYrOJbHUKA, PACNO3HABATH U H300pa-
paBHOOEIPEHHOTO TPEYTOJIbHHKA. KATh UX Ha YepTexkax U PUCYHKaXx.

IlpuzHaku  paBeHCTBa  TPEYrOJbHUKOB. | DOPMYJIHPOBATH  ONpEAENEHHE  PaBHBIX
IIpuzHaku paBeHCTBa MPSIMOYTOJIbHBIX | TPEYTOJbHUKOB. ®opMyIHpOBaTh u
TpeyrojpHUKOB. HepaBeHCTBO TpeyrojbHUKA. | JOKA3BIBATHL TEOPEMbl O IpPU3HAKAX pa-

CooTHoOLIeHHsT MeXAy CTOpPOHaMH U YIJaMH
TpeyrojgpHuka. CymMMa yIJIOB TpeyrojbHUKA.
Bremnue yrubl TpeyrojgbHHKA, TeOpemMa o

BEHCTBA TPEYTOJIbHUKOB.
O0bsicHATH 51 HILIIOCTPHPOBATD
HEPaBEHCTBO TPEYTOJIbHUKA.
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BHEIIIHEM yIUle TpeyroipHuka. Teopema Paneca.
ITonobue  TPEyroJbHHUKOB; K03 ppumeHT
nonoOust. [Tpu3Haku monoOust TpeyroIbHUKOB.

Teopema Iludaropa. CuHyC, KOCHHYC,
TAHTEHC, KOTaHI'€HC OCTpPOro yria
NPSIMOYTOJIBHOTO TPEYTOJbHHUKA U YIIIOB OT 0 110
180°; mpuBeaeHue k octpoMmy yriy. Pemenne
NPSIMOYTOJIbHBIX TPEYTOJbHUKOB.

OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO.
@opMyIbl, CBS3BIBAIOLINE CHHYC, KOCHHYC,
TAHTE€HC, KOTAHI'€HC OJHOIO0 M TOTO JKE€ YIJIa.
Pemenne TpeyroJbHUKOB: TeOpeMa KOCHHYCOB U
TeopeMa CHHYCOB.

3amedarebHbIe TOUYKH TPEYTOJIbHHUKA: TOUKU
NePECcCeueHNs] CEPEeANHHBIX TMEePIEeHINKYIISIPOB,
OWCCeKTpUC, MeAWaH, BBICOT WM  UX
nponospkeHnid. [OkpyKHOCTb Diijepa. |

®opMyJIHPOBATH U JOKA3BIBATH TEOPEMBI O
CBOWCTBaX M MpPHU3HAKAX PaBHOOEIPEHHOTO
TPEeyroJIbHUKA, COOTHOLIEHMSIX ~ MEXIY
CTOPOHAMM U yIJIaMU TPEyroJIbHUKA, CyMMe
VIJIOB  TPEyrojbHUKA, BHELIHEM  YIUe
TPEYTrOJbHUKA, 0 cpeaHen JINHUU
TPEyroJibHUKA.

®opMyaUpoOBATH OMNpeNeIeHne MOAOOHBIX
TPEYrOJbHUKOB.

®opMyJIHPOBATH U JOKA3BIBATH TEOPEMBI O
MpU3HAKaX nono0ust TPEYroJbHUKOB,
Teopemy Paneca.

®opMyIHpOBaTh oTpeaeNeHus u
HILTIOCTPHPOBATDH MOHSITUS CHUHYCAa,
KOCHHYCa, TaHI€HCa M KOTaHreHca OCTPOro
yria MPSIMOYTOJIBHOTO TPEyroJibHUKA.
BbiBoauTn dbopmy b, BbIpakaroIue
byHKIMH yria NPSIMOYTOJIBHOTO
TpEyrojbHUKa  4Yepe3  €ero  CTOPOHBL
®opMyIHpPOBaTh U JA0KA3bIBATH TEOPEMY
IMugaropa.

®opMyIHMpoBaTh  OINpeleNieHUs] CHHycCa,
KOCHHYCa, TaHT'€HCa, KOTaHreHca yrios oT 0
no 180°.

BbiBoanTn bopmy b, BbIpakaroIue
¢ynkumu yrinos ot 0 1o 180° wepe3 GpyHkumMn
ocTpelx  yrioB.  @DopmyaupoBarte U
PA3bSICHATH OCHOBHOE TPUTOHOMETPHUUECKOE
ToxknaecTso. l1Io 3HaueHuWssM OmHOU TpHU-
TOHOMETPUYECKOU byHKIIMH yria
BBIYHCJSITh 3HA4YeHUs OPYTUX
TPUTOHOMETPHUECKUX (PYHKIMH 3TOro yria.
®opMyIHPOBaTh U AOKA3BIBATH TEOPEMbI
CHUHYCOB 1 KOCHHYCOB.

®opMyJIHPOBATH U J0KA3BIBATH TEOPEMBI O
TOUYKax nepeceyeHus CepeaHHbIX
NEePIEHANKYISAPOB, OHUCCEKTPUC, MEIHaH,
BBICOT WJIM UX MPOJOJIKEHUH.

HccaenoBate CBOWCTBA TPEYTrOJIbBHUKA C
MOMOIIbI0 KOMIIBFOTEPHBIX ITPOTPaMM.
Pematn 3aa4n Ha MMOCTPOCHHUE,
JI0Ka3aTeNbCTBO U BbIYMCIEHUS. BpinensaTe B
YCJIOBUH 33J]a4H YCJIOBUE U 3aKII0YECHUE.
MopeaupoBate  yCIOBHE  3adaud  C
MOMOLIIBbIO YepTexka WU PUCYHKA, TPOBOAUTD
NOTIOJIHUTENIbHBIE  MOCTPOEHUsT B XOIe
peweHus. Onupascb Ha JaHHbBIE YCIOBUS
3aja4y, IIPOBOMIUTD HEOOXOUMBbIE
PacCy>KIeHHUs.

HNuTepnperupoBaTh MOy YE€HHBI
pPe3yJabTaT U COMOCTABIATb €r0 C yCJIOBHEM
334241

YeTbIpexyroabHHKH

YeTrIpexyrojbHUK.
TEOpEMBl O CBOMCTBAax

[Tapannenorpamm,
CTOPOH, VIJIOB H

Dopmy/HpPOBATH
apauIeaorpaMma,

onpeneneHus
NPsIMOYT'OJILHUKA,

33




auaroHanei napajuiesorpaMma 1 ero Npu3Haku.
IIpsmoyronsHHUK, TeEOpeMa O PpaBEHCTBE
AuaroHanel npsiMOyroJbHUKA.
Pom0, TeopemMa o CBOICTBE TUaroHae.
Ksagpar.
Tpaneuusi, cpenHss
paBHOOEAPEHHAs Tpareus

JIMHUA Tpareunuy,

KBajzpaTa, pomba,
paBHOOEAPEHHON u
Tpamenuy, CpeaHedl JIMHUK  TPaNeiHH;
pacmo3HaBaTh W H300paxaTh WX Ha
yepTekax U PUCYHKaX.

DopmMyaHPOBATH U T0KA3BIBATH TEOPEMBI O
CBOWCTBAX M MPU3HAKAX MapauieorpamMmma,
MPSIMOYTOJIbHHKA, KBaJpaTa, pomba,
Tpamemnuu.

HccenenoBaTh CBOMCTBA YETHIPEXYTOJIHHUKOB
C TIOMOIIBIO KOMITBFOTEPHBIX MPOTPaAMM.
Pematn 3a1a9u Ha MIOCTPOCHHUE,
JI0Ka3aTeIbCTBO u BBIUHCJIEHUSI.
MopaesupoBaTh  yCIIOBHE  3a7adyd ¢
MIOMOIIBIO Jyeprexa Wi pHCYHKa,
MPOBOAUTDH IOMOJIHUTENIbHBIE MOCTPOEHUS B
Xome perieHus. Bbiaensith Ha  depTexe
KOH(UTYpaLHH, HEOOX OINMbIE TUTsT
npoBefeHus:  OOOCHOBAHUN  JIOTHYECKHX
II1aroB peleHus. HHuTepniperuposars
MOJIYYE€HHBIH PE3yNbTAT U COMOCTABJISATh €ro
C YCJIOBHEM 3a1a4u

Tpamneuuy,
MPSIMOYT'OJIBHOM

MHOroyrojibHUKH

MHOroyrojbHHUK. Brimykibie
MHOT'OYTOJIbHUKH. IIpaBunbHeBIE
MHOroyrojpHuku. Teopema 0 CyMMe YyIJIOB BbI-
NYKJIOTO MHOTrOyrojbHHKa. Teopema O cymme
BHEIIIHUX YIJIOB BBIMYKJIOrO MHOIOYTOJIbHUKA

Pacnosnasatp MHOTOYT'OJIbHUKH,
(¢popmyauposars onpeneneHue 51
NPUBOAUTH NPUMEPHI MHOTOYTOJIbBHUKOB.
®opMyJIHPOBATH U JOKA3BIBATH TEOPEMY O
CYMMe YTJIOB BBIITYKJIOIO MHOTOYT'OJIbHUKA.
HccaenoBath CBONCTBA MHOTOYIOJBHUKOB C
MOMOIIBbI0 KOMIIBIOTEPHBIX [TPOTPaMM.
Pemate 3a7aun  HAa [0OKAa3aTeIbCTBO U
BblMUCIEHUs.  MoaeanpoBatb  yCJIOBHE
337a4M C MOMOIIBI0 YEepTeKa HUJIH PUCYHKA,
NPOBOAUTH JIONOJHUTENIbHbIE TOCTPOEHUS B
XOJ€ peLIeHusl.

HNuTepnperupoBarh MOy YE€HHBIN
Pe3yJbTaT U COMOCTABJATBL €r0 C YCIOBUEM
334241

OKpYy:KHOCTb U Kpyr

OxkpyxHocts u Kpyr. Llentp, paauyc,
nuametp. Jyra, xopma. CekTop, CErmMeHT.
LlenTpanbHblii, BOUCAHHBIA Yroj, BEJIUYMHA

BIIUCAHHOTO Yyria. B3aumHOEe pacmnosokeHue
OpPsIMOM M OKPYXKHOCTH, JBYX OKPYXHOCTEM.
KacarenpHass u cekylmas K OKDPYXHOCTH, HX
CBOMCTBA.

BHI/IcaHHbIe )41 OIMUCAHHBIC
MHOFOYFOJ'IBHI/IKI/I. OKp}I)I(HOCTbj BIIMCAHHAsI B
TPEYrOJbHUK, U OKPYKHOCTb, OIHUCAaHHAas OKOJIO
TpeyrojbHuka. TeopeMbl O CylIeCTBOBAHUHU
OKp}I)KHOCTI/Ij BHPICZlHHOfI B T‘pGYFOJ'IbHI/IK, nu
OKPY’KHOCTH, OMUCAHHOW OKOJIO TPEYTOJbHUKA.
BHI/IcaHHbIe nu OIMUCAHHBIC OKPY)KHOCTI/I
MPaBUJIBHOIO MHOTOYroJjibHHUKa. [BrucanHbie u
OIMUCAHHBIC LIeTprGXYI"O.]'IIJHI/IKI/I.]

@opMyIHMpOBaTh ONpEAeNeHUs IOHATUH,
CBSI3aHHBIX C OKPY>XHOCTBIO, LIEHTPAJIbHOTO U
BIIMCAHHOIO YIJIOB, CEKYILIEH M KacaTeJlbHON
K OKpPY>XHOCTH, YIJIOB, CBSI3aHHBIX C OKpYK-
HOCTBIO.

®opMyJIHPOBATH U JOKA3BIBATH TEOPEMBI O

BIIMCAHHBIX yIJlaX, Vyrjax, CBsA3aHHBIX C
OKPY’KHOCTBIO.

HN300paxkaTb, pacno3HaBaTh U ONMHCHIBATH
B3AUMHOE  pACMNOJNIOXKEHHE  MNpsIMOH U
OKPY>KHOCTH.

H3o06paxats u ¢popmyanposatb
ONpeaAcCICHNA  BIIMCAHHBIX W OINHUCAHHBIX
MHOTI'OYI'OJIbHUKOB u TPEYTOJIbHUKOB,

OKPY>KHOCTH, BITMCAHHOU B TPEYTrOJIbHUK, U
OKPY’KHOCTH, ONHUCAHHON OKOJIO

34




@opMynbl A BBIMUCJICHHUS  CTOPOHBI
MPaBUJIbHOTO MHOT'OYTOJIbHUKA, paguyca
OKPY’XHOCTH, BINHCAHHOW B  MPaBUIbHBIN

MHOI'OYI'OJIbHUK, paauyca OKPYKHOCTHU, OIIU-
CaHHOI OKOJIO MPAaBUJIBHOI'O MHOTOYT'OJIbHUKA

TPEyroJibHUKA.
®opMyJIHPOBATH U JOKA3BIBATH TEOPEMBI O
BIIUCAHHOM M OMNHCAHHOM OKPY>KHOCTSIX
TPEYroJibHUKa U MHOTOYTOJIbHUKA.
HccnenoBary  cBOHCTBA  KOH(UTYpALHA,
CBS3aHHBIX C OKPY)KHOCTBIO, C IIOMOILIBIO
KOMIIBIOTEPHBIX POTPAMM.

Pemats 3a1a9u Ha MOCTPOCHUE,
JOKa3aTeNbCTBO U BBIUHCJICHUS.
MopeaupoBate  yCIOBHE  337aud  C
IIOMOIIBIO uepTeka NN PUCYHKaA,

NMpPOBOAHUTDL JOIOJHHUTECIBbHBIC TTOCTPOCHUSA B
X0A€ peLICHUA. Bbl)_]e.]'lﬂTb Ha HYECPTECKE

KOH(UTYpALH, HEOOX OINIMbIe TUTsT
npoBefeHUsT  OOOCHOBAHHMH  JIOTHYECKUX
marop  pemenusi.  WHTepnpeTHpoBaTh

MOJYYEHHBIN pe3yJabTaT U COMOCTABJSTH €10
C YCJIOBHEM 3aJ1a4u

I'eomeTpuyeckune npeodpa3oBaHus

ITonsitue o paBeHnctBe Quryp. IlonsaTue
IOBUXKEHMSI: OCeBas M LIEHTpasibHas CUMMETPUH,
napajuleJbHbIA NEepeHoc, noBopoT. Ilonsarne o
nono0un GUryp ¥ roMOTETHH

OO0bsICHATL U WIIIOCTPHPOBATDH TOHSATHUS
paBeHcTBa ¢uryp, monodbus. CrtpouTs
paBHblE W CHMMETPUYHBIE  (PUTYPHI,
BBINOJIHATh TAPAJUICNBHBIA  MEPEHOC U
MOBOPOT.

HccaenoBate  CBONCTBA  OBHXKCHUH  C
MOMOII B0 KOMITBIOTEPHBIX MPOTPaMM.

BoinoanaTs MIPOEKTHI o TeMaM
reOMeTPUUYECKUX npeoOpa3oBaHUi Ha
IJIOCKOCTH

IlocTpoeHusi ¢ NOMOMBIO HUPKYJISI H THHEHKH

ITocTpoeHnss ¢ TOMOIIBIO LUPKYJIS U
JUHENWKHU. OCHOBHBIE 3aJa4l Ha IOCTPOEHUE:
IeJieHHe OTpe3Ka MOmoJiaM;, IOCTPOEHUE YIa,
pPaBHOIO JaHHOMY, IOCTPOEHHE TpeyroJbHUKA
o TpeM CTOpOHAaM; MOCTPOEHHE
NEepNeHuKyIsApa K TpsMOH, IOCTpOeHUe
OuCCeKTpHCHl yIJa, AeJNeHHe OTpe3ka Ha n
PaBHBIX YaCTEH.

PemaTp 3a7a4u Ha TOCTPOCHUE C MOMOLIBIO
LUPKYJIA U JINHEUKH.

Haxoautsb yCJIOBUS CYLLECTBOBaHUS
pelleHus, BBINOJHIATL I[OCTPOEHUE TOUEK,
HEOOXOIUMBIX JUIi TIOCTPOEHHUS HCKOMOM
burypsL

Jloka3bIBaTh, YTO TIOCTPOEHHas (urypa
yOBJIETBOPSIET yCIIOBUSAM 3a1a4u
(onpeaensiTb YHCJIO pelleHUN 3a7advd MpU
KaXJIOM BO3MOKHOM BbIOOpE TAHHBIX )

H3Mepeﬂne r¢OMCTPUHYICCKUX BEJIUIHH

Jnuna otpeska. [inuna nomanon. Ilepumerp
MHOTOYTOJIbHUKA.

Paccrosane OT TOYKM OO0  NPSIMOM.
PaccrosiHue Mexxay napajienbHbIMU NPSMbIMH.
JInuHa OKpPY>KHOCTHM, 4YMCIO 7, JUIMHAa AYTH
OKPY>KHOCTH.

I'panycHas mepa yrija, COOTBETCTBUE MEXAY
BEJIMYMHOMN LIEHTPAIBHOIO yIVIa U AJIMHOWU IyTH
OKpy>kHOCTH. [PagnanHas mepa yria. |

[MonsiTve  Tiomanmu — MWIOCKUX  (uryp.
PaBHOCOCTaBIIEHHBIE M PABHOBEJIHUKUE (PUTYPBHI.
IInowans NPAMOYTOJIbHUKA. [Inomanu

napajulenorpaMma, TPEyrojbHHKAa M TpPaNeluu
(OCHOBHBIE bopmybl). Dopmyibl,

OO0bsICHATL U WIIIOCTPHPOBATH TIOHATHE
nepuMeTpa MHOTOYTOJIbHUKA.
®opMyIHpPOBaTh OIpENeNeHUs] PACCTOSHUS
MeXIy TOYKaMH, OT TOUYKH [0 MpPsSMOH,
MeXy MapajielbHbIMU IPSIMBIMU.
®opMyIHpoBaTh U OOBSICHATH CBOICTBA
JUTMHBI, TPayCHON Mephbl yIiia, MIOIaau.
®opMyJIHPOBATh  COOTBETCTBUE  MEXIY
BEJIMYMHON LEHTPAIBHOIO yIja W JJIUHOHN
OYTU OKPY>KHOCTH.

OO0bsICHATL U WIIOCTPHPOBATDH TIOHATHUS
PABHOBEJIMKHUX M PABHOCOCTABIIEHHBIX QUTYP.
BriBoauThb b opmyibt UIoIagen
NPSIMOYTOJIbHUKA, napajulesiorpaMma,
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BBIPAKAIOIINE IUIOMIAb TPEYroJbHUKA Yepes
IBE CTOPOHBI W Yyrojl MEXIy HUMH, Uepes3
NepUMETP U PaguyC BIUCAHHON OKPYKHOCTH;
dopmyna I'epona.

[Tnomane mMHOrOoyrojpauka. Ilnomane kpyra
u Tuomanb cekropa. COOTHOIIEHHE MEXIY
TUIOINAASIMH TTOJOOHBIX QUTYD

TPEyroJIbHUKAa M Tpamelyu, a TaKxke ¢op-
MyJ1y, BBIPAXKAIOLIYIO IJIOIIAAb
TPEyrojbHUKa 4Yepe3 JBe CTOPOHbI U Yyroi
MeXly HUMH, AJIMHY OKPY>KHOCTH, IJIOLIAAb

Kpyra.

HaxoauTh  miomans  MHOTOYTOJIbHHUKA
pa3bueHuem Ha TPEYTOJNbHUKU u
YEThIPEXYTOJNbHUKH.

O0bsicHATH 51 HIIIIOCTPHPOBATD

OTHOILICHUE TIIOoMIanel MogoOHbIX QUTYD.
Pematp 3amaun Ha BBIMUCIEHUE JIMHEHHBIX
BEJIMYHH, IPaayCHON MephI yIiia U IUomanen
TPEYTOJbHUKOB,  YETBIPEXYTOJILHUKOB U
MHOTOYTOJIbHUKOB, [UIMHBI OKPYXKHOCTH U
wiomaan kpyra. Omnupascb Ha JaHHBIC
yCIOBHUSL 3aa4M, HAXOAHTB BO3MOXKHOCTH
MPUMEHEHUS HEOOXOIUMBIX bopmy,
npeoOpa3oBbIBATH (HYOPMYJIBL

Hcnoan3oBats Gopmynsl st 00OCHOBAHUS

NOKA3aTeNbHBIX  PACCY>KIEHHH B  XOfe
pelieHus.
HuTepnperuposarb MOJTy4€HHBIN

pe3yjabpTaT U CONMOCTABJIATL €TI0 C YCIOBUEM
3agavu

Koopaunatsl

JlexapTOBBl KOOPAMHATBI HAa IJIOCKOCTH.
VYpaBHenune mnpsmoil. KoopauHatel cepenuHbl
orpeska. DopMmysia pacCTOSTHUSA MEXIY ABYMs
TOYKAMH IIJIOCKOCTH. Y pABHEHUE OKPYKHOCTH

OO0bsICHATL U WIIIOCTPHPOBATH TOHATHE
JNEKapTOBOH CUCTEMBI KOOPAUHAT.

BoiBoauTs U HCHOAB30BaATH  (HOPMYJIBI
KOOPIMHAT CEPEeNUHBbl OTPEe3Ka, PAaCCTOSHUS
MEXKIy  ABYMS  TOYKAMH  IUIOCKOCTH,
ypaBHEHHsI MPSIMON U OKPY>KHOCTH.

BoinoanaTs MPOEKTHI o TeMam
UCIIOJIB30BAHUSI KOOPAMHATHOTO METOJA TMpPHU

pelIeHNH  3aJad  Ha  BBIUUCIEHUA U
JIOKa3aTeNbCTBa

BekTopsl

Bektop.  Jlniuna  (Moxynb)  BekTopa. | @opMyanpoBaTh onpeaeneHus 51

PasenctBo BekTOpoB. KonmmuHeapHble BEKTOPBL
Koopaunatel BekTOpa. YMHOXEHHE BEKTOPA Ha
YHUCJIO, CYMMa BEKTOPOB, Pa3IOKEHUE BEKTOpa
0 ABYM HEKOJUIMHEAPHBIM BEKTOpaM. YTol
Mexay BekTopamu. CkajadpHOe NpPOHU3BENEHUE
BEKTOPOB

WUTIOCTPUPOBATh TMOHSTHS BEKTOPA, AJHHBI
(MomyJisT) BEKTOpA, KOJUTMHEAPHBIX BEKTOPOB,
PaBHBIX BEKTOPOB.

Bobruncasite 1JIMHY U KOOPAMHATHI BEKTOPA.
Haxoauts yron Mexxay BEKTOpaMu.
BbInosHATH Onepaiy Hajl BEKTOPaMH.
Boinosinsits MPOEKTHI o TeMaM
UCIMOJIb30BAHUSI BEKTOPHOrO METoAa MpH
peLIeHnH 3a7a4 Ha BBIYMCJICHHS W JOKa3a-
TEJIbCTBA

DJIeMeHThI JOTHKH

Onpenenenne. AKCHOMBI U TEOpPEMBL
JlokazaTenbCTBO. JlokazaTenbCcTBO oT
nporuBHOro. Teopema, oOpaTHast OaHHOIL

IIpumep u KOHTpHPUMED.

BocnpousBoauTb bopMyIHpPOBKH
ONpeneNeHN; KOHCTPYHPOBATb HECJIOKHBIE
ONpENCIIEHUs CaMOCTOSTEINBHO.
Bocnpoussonuts (bopMyIHpPOBKH u
NOKAa3aTeNbCTBA WU3Y4YEHHBIX TEopeM,
MPOBOJUTL  HECJIOXKHBIE  JOKA3aTeJIbCTBA

36




CAMOCTOATENIBHO,  CChUIATBCA B XOne
O0OCHOBaHMH Ha ONPEAENICHUs, TEOPEMBI,
AKCHOMBI

@Dopmbl opraHuzanuy y4eOHoro mporecca;

. WH/IMBUAYAJIbHBIC, TPYIIIOBBIE, HHANBHAYAIbHO-TPYIIIIOBEIE, (POHTANBHBIE,
. KJIACCHBIE U BHEKJIACCHBIE.

KoHTpons ocyiecTBisieTcsi B BHIE CaMOCTOSITENIbHBIX PalOT, 3a4€TOB, MHCHMEHHBIX
TECTOB, MaTeMaTH4YeCKHMX JUKTAHTOB, YCTHONO CYeTa C CaMOIPOBEPKOH, YHCIOBBIX
MaTeMaTHUECKUX ITUKTAHTOB IO TEME ypPOKa, KOHTPOJbHBIX padoT mo pasznmenaMm ydeOHHUKa.
KoHTponbHbIe pabOThI COCTaBIEHBI C YYETOM 00513aTEIBHBIX PE3YJIbTATOB O0YUEHHS.

Kpurtepuu 1 HOpMbI OLIEHKH 3HAHHI, YMEHHI M HABBIKOB 00y4AIOLIUXCS 1O
MATEMATHKE
1. OueHka MUCbMEHHBIX KOHTPOJBHBIX PabOT 00YYarOIIMXCS IO MaTEMaTHKE.
OTBeT OLIEHNBAETCSI OTMETKOU «S», eCiu:

* paboTa BBIMOJHEHA MMOJTHOCTHIO;

* B JIOTHYECKUX PACCYXKICHHUSX U OOOCHOBAHUU PEIICHHS HET IPOOESIOB 1 OMIHOOK;

* B pEHICHUH HET MATEeMAaTHYeCKUX OMMOOK (BO3MOXKHA OJIHA HETOYHOCTh, OIHCKA,
KOTOpAasi He SIBJISIETCS CJIeICTBUEM HE3HAHUS WIH HETTOHNMMAaHUs y4eOHOro MaTepuana).

OTmeTKa «4» CTAaBUTCS B CIEAYIOIIUX CITyYasiX:

¢ paboTa BBIMOJHEHA MOJIHOCTBIO, HO OOOCHOBAHUS IIATOB PEIIEHUS] HEMOCTATOYHBI (€CIH
yMeHHe 00OOCHOBBIBAThH PACCYKICHUS HE SIBJISIIOCH CIIEIMAIbHBIM O0BbEKTOM MPOBEPKH),

* JIOMyLIEHBbI OfHA OIMMOKA WJIM €CTh JIBa — TPU HENOYETa B BBIKJIAJKAX, PUCYHKAX,
yeprexax wid rpadukax (€Ciu 3T BHAbI pabOT HE SBISUIUCH CHEIHATBHBIM OOBEKTOM
MIPOBEPKH).

OTtMmeTka «3» CTaBUTCS, €CJIM:

* pomyueHo Oonee omHOW ommOKM wim Oojnee OBYX — TPEX HEIOYETOB B BBIKIIAJKAX,
yeprexkax Wi rpadukax, HO obydaromuiics odjganaer o0sS3aTeIbHBIMU YMEHUSMHU IO
MIPOBEPSIEMON TEME.

OtMmeTka «2» CTaBUTCS, €CJIU:

* JOMyIIEHBbl CYLIECTBEHHBIC OIMUOKM, MOKA3aBIIWE, YTO OOYYaroIIMiics He obiajgaer

00s13aTeIbHBIMU YMEHHUSIMU TI0 JAHHOW TeMe B MOJTHOH Mepe.
OTtmerka «1» CTaBHUTCS, €CJIM:

+ paboTa nokasaja MojHOe OTCYTCTBHE Y 00yHArOIIerocst 00si3aTeIbHBIX 3HAHUN U YMEHUN
MO TMPOBEpPSIeMOW TeMe WM 3HAUMUTeJIbHAas 4YacTb PaOOTHl  BBINOJHEHA HE
CaMOCTOSITEJILHO.

Yuutenp MOXKET MOBBICHTH OTMETKY 32 OPUTHHAJBHBIA OTBET HA BOMPOC HJIM OPHUTHHAIBHOE
pelleHrne 3aJadyd, KOTOPble CBUAETEIBCTBYIOT O BBICOKOM MATEMAaTHYECKOM pPa3BUTHHU
obydarorerocs; 3a pemeHue Oojee CIOXKHOW 3amayll WKW OTBET Ha Oojiee CIIOKHBIA BOMPOC,
MPeIJIOKeHHbIe O0YYaI0IIeMyCsi AOMOJHUTEIBHO IOCJIE BBITIOJHEHUS] UM KaKHX-JTHOO IPYTHX
3a4aHUN.

2.O11eHKA YCTHBIX OTBETOB OOYYAIOIINXCS IO MATEMAaTHKE

OTBeT OLleHNBaeTCs OTMETKOMN «5», €CJIU YUEHHUK:

* TIOJIHO PACKPbUI COAEp:KaHHe MaTepuaja B oObeMe, MPEeAyCMOTPEHHOM MPOrpaMMO U
y4eOHHUKOM,;

* UBJIOKWJI MaTepuaJ TPAMOTHBIM SI3bIKOM, TOYHO HCIIONB3YS MAaTEeMAaTHYECKYIO
TePMUHOJIOTHIO U CUMBOJIUKY, B OMPEISICHHON JIOTMYECKOH MOCIeIOBATEIbHOCTH,

* TPaBWIHHO BBITIOJHII PUCYHKH, YePTEKHU, rpaQ KU, COMyTCTBYIOIINE OTBETY,

* TMOKa3aJl yMeHHE WJUTIOCTPUPOBATH TEOPHIO KOHKPETHBIMH MPUMEPAMH, MPUMEHSTH €€ B
HOBOW CHUTYALIMU TIPH BBIOJHEHUH MPAKTUISCKOTO 3a1aHUS,

* OTBEYaJl CAMOCTOATENIbHO, 0€3 HABOMSAIINX BOMPOCOB YUUTEJIS,

* BO3MOXKHBI OJTHA — JIBE€ HETOYHOCTH MPH OCBEIIEHUU BTOPOCTEIIEHHBIX BOMPOCOB WJIH B
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BBIKJIaAKaX, KOTOPBIC YHCHHUK JICTKO UCTIPABUII MMOCJIC 3aMEYaHNA YUUTCIIA.

OTBeT OLIEHNBAETCSI OTMETKOH «4», €CITU YAOBJETBOPSET B OCHOBHOM TPEOOBAaHUSM Ha OLIEHKY
«5», HO IPHU HTOM UMEET OJIUH U3 HEOCTATKOB:

B U3JIOKEHUU JONyIIEHbl HEOOJbIIHE MNPOoOeNbl, HEe MCKA3HMBIIEE MAaTEMAaTHYECKOe
coZepKaHNue OTBETA,

IOMYLIeHbl OJWH — JIBa HENOUYeTa NPH OCBELUICHUH OCHOBHOTO CONEpPKaHUS OTBETA,
UCTIPABJICHHBIC TIOCTIE 3aMEUAHUS YIUTEIIS,

JOMyIeHbl omnOKka win Oonee BYX HENOYETOB IMPH OCBELICHHH BTOPOCTEIIEHHBIX
BOIPOCOB UJIK B BbIKJIaAKaX, JICTKO UCIIPABJICHHBIC MTOCIEC 3aMCUYaHUSA YUUTECIIA.

OtMeTka «3» CTaBUTCS B CIAEAYIOIUX CIYUasx:

HETIOJIHO PACKpPBITO CONMepikaHne MaTepuaia (Comep:kaHue M3JIOXKEeHO (parMeHTapHO, HE
BCErNa TIOCNIEAOBATEIbHO), HO TOKa3aHO oOIee MOHUMAaHUE BOMpPOca U
MPOAEMOHCTPUPOBAHBI YMEHHUSI, TOCTATOYHBIE JJIsI YCBOCHHS MPOTPAMMHOIO MaTepuaa
(ompenenensl «TpeOOBaHMAMH K MATEeMAaTUYECKOW TOATOTOBKE OOYYAIOMIUXCS» B
HACTOSIIEH MporpaMme 1Mo MaTeMaTHKe);

UMEJINCh 3aTPYIHEHUS WIM JOMYIIeHbl OMMOKH B ONpPENeIeHHH MaTeMaTHYeCKON
TePMUHOJIOTHUH, YePTEKaX, BBIKJIAJKAX, UCTIPABIIEHHBIC MOCJIE HECKOJBKUX HABOMASIINX
BOIPOCOB YUHTEJIS,

OoOy4YaroIUiCs He CHOPaBWICA C TPUMEHEHHEM TEOPUM B HOBOW CHTYAllUu TPU
BBITIOJTHEHUH TPAKTHYECKOTO 3aJlaHusl, HO BBITIONHIII 33aHusl O0SI3aTENIbHOTO YPOBHS
CIIOKHOCTH TIO TAHHOW TEME;

NpU JOCTATOYHOM 3HAHUHM TEOPETHYECKOrO MaTepuajia  BbISIBJIEHA HEAOCTAaTOYHAs
c(hOpMHPOBAHHOCTH OCHOBHBIX YMEHU 1 HABBIKOB.

OTtMeTka «2» CTaBUTCS B CIAEAYIOIUX CIAy4asix:

HE PACKPBITO OCHOBHOE COMeprKaHue yueOHOro MaTepuana;

OoOHapy>KeHO HEe3HaHHMe O0yUaroIIuMCs OOJIbINeH MM HanboJiee BaXKHON 4acTH y4eOHOTO
Marepuana,

AOMYUICHBI OH_II/I6KI/I B OMNPECACIICHUU l'IOHfITI/II\/'Ij npu HUCIOJBb30BAHUU MaTeMaTHYECKOMU
TCPMUHOJIOTUHU, B PUCYHKAX, YCPTCKAX HIIN l"pa(l)I/IKaXj B BBIKJIAAKAX, KOTOPBLIC HEC
HCIPABJICHBI TOCJIE HECKOJIBKUX HABOAALIUX BOIMMPOCOB YUUTCIIA.

OTtmerka «1» CTaBUTCS, €CIIH:

oOyuaromuiicss oOHApY)KUJI MMOJHOE HE3HAHHE W HEMOHWMAaHHWE HM3y4aeMOro y4eOHOro
Mar€puajga HWinM HE CMOI' OTBETUTb HU Ha OAWH M3 IOCTABJCHHBIX BOIPOCOB IIO
WU3YYEHHOMY MaTepHaly.

Ob6masn kaaccupuxanus oHOOK

IIpu oneHke 3HaHWN, YMEHUH M HABBIKOB OOYYAIOIIMXCS CIIEAYET YYHUTHIBATH BCE OLIMOKU
(rpyOble 1 HerpyOble) U HEMOUETHI.
I'pyObiMu cUnTArOTCS OIINOKY:

HE3HAHHME OIpPENEICHUs] OCHOBHBIX MOHSTHHA, 3aKOHOB, NPAaBWJI, OCHOBHBIX MOJOXKEHUM
TEOpUH, He3HaHHE (HOpMyJI, OOLIETIPUHSATBHIX CUMBOJIOB OOO3HAYEHUN BEJMYUH, €IUHHLI
WX U3MEPEHUS,
HE3HAHNE HAMMEHOBAHUHN €IMHHL U3MEPEHNS,
HEYMEHHE BBIICINTh B OTBETE IJIABHOE;
HEYMEHHE MTPUMEHSITh 3HAHHUSI, aJITOPUTMBI JJIsl PELICHHS 33134,
HEYMEHHE JeNIaTh BbIBOJLI U 0000IMEeHNS;
HEYMEHHE YUTATh U CTPOUTH rpaduKy;
HEYMEHHE MOJIb30BAThCSA NEPBOMCTOUHUKAMH, YUeOHUKOM H CIIPABOUYHUKAMU,
NOTepsl KOPHs UJIM COXpaHeHHe TOCTOPOHHErO KOPHS;
oTtOpaceiBaHue 0€3 OOBSICHEHHI OTHOTO U3 HUX;
PaBHO3HAYHBIE M OIIMOKH;
BBIUHCJIUTENIbHBIC OLINOKH, €CJTH OHHU HE SIBJISFOTCS OMUCKOM;
O JIOTUYECKUE OLTHOKU.
K "HerpyObiM omubkam caenyer OTHECTH:
HETOYHOCTb (HOPMYJIMPOBOK, OMpPEIENCHHUH, TOHSITHH, TEOPUH, BbI3BAaHHAS HETIOJHOTOMN
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OXBaTa OCHOBHBIX TMPU3HAKOB OINPCACTIACMOIO INMOHATUA WUJIN 3aMEeHOI OOHOTO - IBYX U3

STHUX MPU3HAKOB BTOPOCTETIEHHBIMH,
HETOYHOCTb rpaduka,

HepaHHOHaHbeIﬁ MECTOA PCHICHUA 3ada4vu WKW HEAOCTATOYHO HpOI[YMaHHbeI IJ1aH

oTBeTa  (HapylLIGHHWE JIOTUKYM, TIOAMEHAa  OTHENbHBIX  OCHOBHBIX  BOIPOCOB
BTOPOCTETIEHHBIMH),
® HEpauMOHAJIbHBIE METOIBI PAOOTHI CO CIIPABOYHON U IPYTOH IUTEPATypOii,
® HEyMEHHE pPeIlaTh 3a/1a4H, BHIMOJIHATE 3a/1aHHUs B 0OIeM BUE.
e HenouetaMu SIBIISTFOTCS
¢ HepauMOHAJbHBIE MPHEMbI BBIUUCIICHUH U Mpeodpa3oBaHuii,
e HeOpeXHOE BBITIOJHEHUE 3aHCeH, YepTekel, cxeM, rpadkos.
TemaTHueckoe NJIAHNPOBAHUE
S knace
B TOM uncne
Ne Tema Beero Aynutop | Camocrositens | Konrposnp Hpalern
/o 4acoB YeCKUX
HBIX HBIX paboT HBIX paboT
pabor
1 JIuann 7 5 1 - 1
2 HarypanpHnble uncia 12 9 2 1+1
3 Jetictus ¢ 27 1 4 )
HaTypaJIbHbIMHU YHCJIaMU
4 Hcnonb3oBanue CBOUCTB
JNEUCTBUN NpU 13 10 2 1
BBIUHCIIEHUH
5 MHOroyroJbHUKH 7 5 1 - 1
6 JenumocTts yucen 13 9 3 1+1
7 TpeyronbHukU 1 10 7 5 ) 1
YeThIPEXYTOJbHUKH
8 Jpobu 20 16 3 1
9 JeticTBusi ¢ apodsmu 35 24 7 2+1
10 | MHOrorpaHHuKu 10 8 1 -
11 | Tabmuue! u nuarpammsl | 8 7 - -
IlosTOpenue 13
UTOTO 175 121 26 / 5
+1(agmuH.)
6 xnacc
B ToM uncie
Ne Tema Beero Aynutop | Camocrositens | Konrponb Hpaieri
/o 4acoB 4ec KUX
HBIX HBIX paboT HBIX paboT
pabor
1 JlpoOu 1 mponeHTHI 20 15 3 1+1 1
2 IIpsimMble HA MIIOCKOCTH U 6 5 ) i 1
B [IPOCTPAHCTBE
3 JecsaTuanblie 1podu 9 7 1 1 -
4 JericTBus |3 3 7 1 )
JEeCATUIHBIMH OpoOsMHU
5 OKpY>KHOCTb 8 7 - - 1
6 OTHolueHus ¥ npoueHTsl | 15 9 4 1+1 1
7 Cummerpust 8 7 - - 1
8 Ienbie yucna 14 11 2 1 -
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KomOunaTtopuka.

o 8 7 - -
Cnyualinbie cOObITHS
10 | PanuoHnanpHBIE YHCHA 16 12 2 1
11 | Byksel u popmysl 15 10 4 1+1
12 | MHOTOYronbHUKH 10 3 1 )
MHOTOTpaHHUKHU
IToBTOpEeHuUe 15
HUTOro 7
170 121 24 +3(aamun.)
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7 KJace

Agredpa
B ToM uncne
Ne Tema Beero Aynurop | Camocrositens | Konrpons Hpaxru
/o 4acoB 4yec KUX
HBIX HBIX paboT HBIX paboT
pabor
1 JlpoOu 1 mpoLeHTHI 17 13 3 1+1 -
5 IIpsimast u  oOpaTHas 3 5 ) 1 i
PONOPLIUOHAJIBHOCTH
3 Benenue B anredpy 10 8 1 1 -
4 YpaBHeHUs 14 11 2 1 -
5 Koopannate! u rpaduxn | 12 8 2 1+1 1
CpolicTBa CcTemeHu ¢
6 HaTypPaJIbHbIM 9 7 1 1 -
1oKa3aTeseM
7 MHOTO4JIEHbI 19 14 3 2 -
Paznoxenne
8 MHOTOYJIEHOB Ha | 20 16 3 1+1 -
MHO>KUTENH
9 YacTtoTa U BEpOSITHOCTE | 6 4 1 - 1
IlosTOpeHue 8 -
HUTOro 123 89 16 _?_3 (azmun.) 2
I'eomeTpus
B ToMm uncne
Ne Bcero IIpaktn
o/ | TeMa wacos | AYRUTOP CamocrosaTens | Kontponb qec KX
HBIX HBIX paboT HBIX paboT
pabor
1 HauanbHbie
FeOMETPUYECKHUE 7 5 1 1 -
CBEJICHUSI
2 TpeyrosbHUKH 14 9 2 1 2
3 IlapannensHele npsimple | 9 6 1 1 1
4 CoOTHOIIIEHUST MEXKAY
CTOPOHAMH U yIJIaMHU | |6 11 2 2 1
TpPEeyroJibHUKa
5 IloBTOpenue. Pemenue 6 5 ) 1 )
3a1a4
HTOr0 52 34 6 6 4
8 xnacc
Auaredpa
B ToM uncne
Ne Tema Beero Aynurop | Camocrositens | Kontpons Hpaxri
/o 4acoB 4ec KUX
HBIX HBIX paboT HBIX paboT
pabor
1 Anrebpanueckue nqpodbu | 22 16 4 1+1 -
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2 KBagpaTthaele kopHU 17 13 2 1+1 -
3 KBangparneie ypasnenus | 18 14 3 1 -
4 CucremMa ypaBHEHUN 18 14 3 1 -
5 DyHKIUU 13 9 2 1 1
6 BeposTHOCTB ui g 3 1 i 1
CTaTHCTHKA
ITosTOpEeHuUe 12 11 +1
5
HUTOro 105 77 15 +3(anmnn.) 2
I'eomeTpus
B ToMm uncne
Ne Tema Beero Aynurop | Camocrositens | Konrpons Hpaxru
/o 4acoB 4ec KUX
HBIX HBIX paboT HBIX paboT
pabor
1 YeTbIpexyroJbHUKN 14 10 2 1 1
2 ITnomanu guryp 14 11 1 1 1
3 ITomoOuble 19 13 5 5 5
TPEyroJbHUKU
4 OKpY>KHOCTb 17 12 2 1 2
5 IlosTOpeHue 6 6 - - -
HTOI0 70 50
9 knacc
Aaredpa
B ToMm uncne
Ne Tema Beero Aynurop | Camocrositens | Kontpons Hpaxrn
/o 4acoB 4yec KUX
HBIX HBIX paboT HBIX paboT
pabor
Hepasencrsa 19 15 3 1+1 -
2 KBaHpaTI/ILIHaﬂ (I)YHKL[I/UI 18 13 3 1 1
3 ypaBHeHI/IfI W CHCTEMDI | ¢ 20 3 241 i
ypaBHEHUI
Apupmerudeckas u
4 reoMeTpuvecKas 17 13 3 1 -
IIPOrpeccuun
5 Crarucruyeckue 5 3 ) 41 5
HCCIIEIOBAHMS
lloemopenue 18 17 1 - -
5
HUTOro 102 79 13 +3(azmun.) 3

42



I'eomeTpus

B tom uucne

Ne Tema Beero Aynutop | Camocrositens | Konrpons Hpaxrn
/o 4acoB 4yec KUX
HBIX HBIX paboT HBIX paboT
pabor
1 Brognoe nosropenune 2 2 - - -
2 BekTtopeL 12 9 2 1 -
3 Meton KOOpAUHAT. 10 7 2 1 -
4 CooTHOIIIEHUST MEXKAY
CTOpOHaMH u yrjamu | 14 11 2 1 -
TPEeyroJibHUKa
5 JInuHa OKpPYXXHOCTH H 12 ] 5 1 1
IIoHazb Kpyra
6 JBrxeHus 10 6 5 1 1
lloemopenue 8 8 - - -
HUTOro 68 51 10 5 2
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