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IlosicHuTeNLHAA 3alIHCKA
Pabouast mporpamMma npeHazHaueHa sl 00yqaronmxcs 5-9 KiaaccoB
0011e00pa3oBaTebHON MIKOJIBI U HATIPaBIlieHa Ha peanu3anuio deaeparbHbIX TOCYIapCTBEHHBIX
00pa3oBaTeNbHBIX CTAaH/IAPTOB OCHOBHOTO 00111er0 0Opa3oBanus. [Iporpamma pa3zpaborana Ha
OCHOBC:

. 3akoHa 00 oopazoBanus B Poccuiickoit deneparuu ot 29.12.2012 Ne 273-D3 (pen. ot
05.05.2014)
J ®denepalibHOTO rOCYAAPCTBEHHOT0 00pa30BaTEIbHOTO CTaHAApTa OCHOBHOTO OOIIETr0

oOpa3oBanus (yTBEepKAeH mpukazoM Munobpuayku Poccun ot 17.12.2010 1. Ne 1897,
3apeructpupoBa B Muntocte Poccun 01.02.2011 r., perucrpannonssiii Homep 19644);

. [IpumepHoO# Tporpammsl o MmateMaTuke. Maremaruka 5-9 kimaccel. MockBa
«IIpocsemenuey, 2011 rox.
. ®denepalbHOTO MEPEeyHs y4eOHUKOB, peKOMEHIOBAaHHBIX MUHHUCTEPCTBOM 00pa30BaHuUs

Poccuiickoit @enepaniuu K UCIIOJIB30BaHHUIO B 00pa30BaTEIbHOM IIpOLEcce B
00111e00pa30BaTENLHBIX YUPESIKICHUSAX,

[Iporpamma  cocraBieHa B COOTBETCTBUM  C:  TpeOoBaHusiMu  DenepaibHOro
rocyJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAapTa OCHOBHOro obmiero ob6pazoBanus (PI'OC
000); TpeboBaHUSAMU K pe3ybTaTaM OCBOEHHUSI OCHOBHOI 00pa3oBaTenbHOM nporpammsl MOY
«Op>kuLKas MKoJa» (JIMYHOCTHBIM, METANIPEAMETHBIM, MPEIAMETHBIM); OCHOBHBIMU I10/IX0aMH
K Pa3BUTHIO U (OPMHUPOBAHUIO YHHUBEpPCAJIbHBIX Y4eOHbIX AeicTBuil (YY) s OcHOBHOro
o01iero oopa3zoBaHus, C y4eTOM TpeOOBaHM K OCHAIICHUIO 00pa30BaTEIBHOTO MPOIIECCa.

[IporpaMmma cocTaBiieHa Ha OCHOBE AaBTOPCKOM IIpOrpaMMbl [0 MaTeMaTHKE 0]
penakuueit I'.B. Jlopodeera

B coctaB YMK Bxoaurt:

e B.I'. Jlopodees, U.C. lllapeirun, C.b. CyBoposa u ap. «MartemaTuka, 5», «Martemaruka, 6»,

e B.I. Jlopodees, C.b. CyBopoBa, E.A. bynumosuu. «Ainrebpa,7», B.I'. [dopodees, C.b.
CyBopoBa, E.A. BbynumoBuu. «Anre6pa,8», B.I'. [opodees, C.b. CysopoBa, E.A.
BbynumoBuu. «Anrebpa,9»,
JI.C. Atanacsn, B.®.byty3o0B, C.b.Kagomies u np. «'eomerpus. 7-9 kiaccoi».
[IpenMeTHbIe paboune TeTpaau Ha IeYaTHON OCHOBE.
JlnnakTuyeckue maTepuasl.

TemaTndeckne TECTHI.
KoHnTposibHble paboThI.
Knura yunrens
YcTHBIE yIpa)KHEHUS
[Toypounsie pazpaboTku

Breibop naHHOM mporpaMMbl MU y4eOHO-METOJIMYECKOTO0 KOMILIEKCa OOYyCIOBIIEH

MIPEEMCTBEHHOCTbIO IIeJIell 00pa3oBaHUs, JIOTUKOM BHYTPHUIIPEIMETHBIX CBSI3€H, a Takxke
BO3PACTHBIMU OCOOCHHOCTSIMH Pa3BUTHUSL OOYYAIOIIMXCS, M OMUPAIOTCS HA BBIUMCIUTEIbHBIC
YMEHUS U HaBbIKM OOYyYalOIIMXCs, MOJY4YEeHHbIE Ha ypoKax mareMaTHkud 1 — 4 kjgaccoB: Ha
3HAHWUU y4YallUMHCS OCHOBHBIX CBOMCTB Ha BCE JIEUCTBHUS.

Pabouasi mporpamMmma mMeeT uHeJb OOHOBJIEHUS TpPeOOBaHUII K YpOBHIO MOJITOTOBKU
oOyyaroluxcsi B CHCTEME €CTECTBEHHO-MAaTeMaTH4yeckoro oOpa3oBaHUs, OTpaxaroliee
BOXHEUIIYI0O OCOOEHHOCTh MEIarorMyeckol KOHIENIUU TOCYAapCTBEHHOIO0 CTaHJapTa -
MEePEeX0/1 OT CYMMBI «IIPEAMETHBIX PE3YJIbTATOB» K «METalPEeIMETHBIM PE3yIbTaTamM.

MaremaTtnueckoe 0oOpa3oBaHHE SBIAETCS 00s3aTeNbHON W HEOTHEMJIEMOM 4YacTbiO
o01mero oOpa3oBaHMs Ha BCEX CTYMEHSX IIKOJIBI.

OOyyeHne MaTeMaTHKE B OCHOBHOW IIIKOJIE HAIPaBJICHO Ha JIOCTIDKEHUE
CIEYIOIINX Henel:
1) 8 HaNpPasIeHuU TUYHOCMHO2O0 PA3GUMUSL:

(dbopMUpOBaHUE MIPEACTABICHUI O MaTeMaTHKE KaK 4YacTH OOIeYeOBEYEeCKOH KYNbTYpBI, O
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3HAYUMOCTH MaTeMAaTHUKH B Pa3BUTHH IIUBUIIM3AIMHA U COBPEMEHHOTO OOIIECTBA;

pa3BUTHE JIOTUYECKOTO U KPUTHUYECKOTO MBIIUICHUS, KYJIbTYpPhl pe4YH, CIOCOOHOCTH K
YMCTBEHHOMY AKCIIEPUMEHTY;

(hopMUPOBaHNE UHTEIUICKTYAIbHON YECTHOCTH i OOBEKTUBHOCTH, CIOCOOHOCTH K MPEOI0JICHUTIO
MBICITUTENBHBIX CTEPEOTHUIIOB, BEITEKAIOUINX U3 OOBIIEHHOTO OIIbITA;

BOCIUTAHHE KA4YeCTB JIMYHOCTH, OOECIIEUMBAIOIIUX COIHAIBHYI0 MOOHIIBHOCTH, CIIOCOOHOCTH
MIPUHUMATH CAMOCTOSITEIIbHBIC PEIICHHUS,

(dbopMUpOBaHHE KAdeCTB MBIIUICHHUS, HEOOXOJAMMBIX [JJIs aJalnTalid B COBPEMEHHOM
“H(pOPMAITMOHHOM OOIIECTBE;

pa3BUTHE UHTEpPECA K MAaTEMaTHY€CKOMY TBOPYECTBY U MaTEMaTHUYECKUX CIIOCOOHOCTEH;

2) 8 MemanpeoMemnoM HanpasieHuu:

pa3BUTHE TPEICTABICHUI O MareMaThke Kak (opMe ONHCAaHUS H METOJe TO3HAHUS
NEHUCTBUTENFHOCTH, CO3JaHUE YCIOBHM i TNPUOOpPETeHHs TMEepBOHAYAIBLHOTO  OIBITA
MaTEeMaTHYECKOTr0 MOJICTTUPOBAHUS;

dbopMupoBaHHe OOMUX CIOCOOOB WHTEIUICKTYalIbHOW JICATEIBHOCTH, XapaKTePHBIX IS
MaTEMAaTHKU U SBJISIIOMIMXCS OCHOBOM MO3HABATEIbHOW KYNBTYpPbI, 3HAUUMOM ISl Pa3IUYHBIX
cdep 4emoBeUeCKON NS TEIILHOCTH,

3) 8 NPEOMEMHOM HANPABIEHULL:

OBJIAJICHE MAaTEMaTHYECKUMH 3HAHUSMU M YMEHUSMH, HEOOXOAMMBIMHU I MPOIOHKEHUS
o0pa3oBaHMs, U3YICHUS CMEKHBIX TUCIUIUIHH, IPUMEHEHHUS B TIOBCSTHECBHOM KU3HU;

co3manne (QyHTaMEeHTa [UISI MAaTEeMaTUYECKOTO pa3BUTHSA, (OPMUPOBAHUS MEXaHU3MOB
MBIIJICHHS], XapaKTePHBIX JIJIs1 MAaTEMaTUYECKOU eI TeIbHOCTH.

Martemarrueckoe 00pa3oBaHKUE UTPACT BAXKHYIO POJIb B MPAKTUYCCKOW JKU3HH OOIIECTBA,
KOTOpas CBsi3aHa ¢ (HOPMUPOBAHHEM CIIOCOOHOCTEH K YMCTBEHHOMY IKCIIEPUMEHTY.

[IpakThdeckass TONE3HOCTh TMpeaMeTra OOyCIOBIEHAa TeM, YTO  MPOUCXOIUT
dhopmupoBaHe OOIMMX CIIOCOOOB MHTEIJIEKTYAIBHOU JESTEIFHOCTH, 3HAUMMOMN /I PA3TMUIHbBIX
cdep yenoBeUecKoil eI TeNbHOCTH.

be3 0a3oBoif MaTemMaTHUeCKONM MOATOTOBKM HEBO3MOXXHO CTaThb OOpa30BaHHBIM
YeNOBEKOM, TaK KaK OBIAJCHHE MaTeMaTHYEeCKHUMH 3HAHUSMU U yYMEHHUSMU HEOOXOIUMO s
MIPOJIOJDKCHHST 00pa30BaHUsl, M3YUCHHS] CMEXHBIX JUCIUIUIMH, MPUMEHEHUS B IOBCEIHEBHOU
KU3HU.

OOy4eHHe MaTeMaTHKE JaeT BO3MOXXHOCTh (DOPMHPOBATh y OOYYAIOIIMXCS KadecTBa
MBIIIICHHUS] HEOOXOIUMBIE JTS aaTallid B COBPEMEHHOM WH()OPMAIIMOHHOM O0IIIEeCTBE.

HoBusHa nmaHHOW MPOTpaMMEI OINPEAESETCS TeM, YTO B OCHOBE TOCTPOCHUS JAaHHOTO
Kypca JISKUT ujies TYMaHU3aul 00y4eHHsI, COOTBETCTBYIOIIAS COBPEMEHHBIM MPEICTABICHUIM
0 TIEJISIX IIKOJIBHOTO O0pa30oBaHUs M yJEJAIonas 0co00¢ BHUMaHNUE JIUYHOCTH O00yJaromierocs,
€ro mHTepecaM u crnocobHocTsaM. [Ipemnaraemplii Kypc Mo3BOJSET 00ecneunTs (HOpMUPOBAHHE,
KaK npeoMemHblX YMEHHH, TaK U YHUBEPCANbHLIX YYeOHbIX Oeticmeuil TIKOILHUKOB, a TaKKe
crocoOCcTByeT aocTiwkeHuto omnpenenéHupix Bo PI'OC OOO JAMYHOCTHBIX pe3ysbTaTOB,
KOTOpBIC B JAJIbHEHUIIIEM MMO3BOJIAT OOYJAOIUMCS MPUMEHSTH TOJTYICHHBIC 3HAHUS M YMCHHS
JUTSL pETIeHUs] Pa3IMYHBIX )KHU3HEHHBIX 3a/1a4.

MeXnpeaMEeTHBIE CBS3M OCYIIECTBISIOTCS TOCPEJACTBOM OIOPHI JAHHOTO MPEJAMETa Ha
ungopmamuxy, puzuxy, xumuro, 2eoepaghuio.

[Tpu opranm3anuu mporecca oOydeHHs B paMKax JaHHOW IMPOTPaMMBI MPEAIIOIaracTcs
MPUMEHEHHE  CIEAYIONUX  MeJArorH4ecKuX  TeXHOJoruid  o0ydyeHHsl:  JIMYHOCTHO-
OpUEHTHUpOBaHHAs  (MeJarornka COTPYJHUYECTBA), IMO3BOJISIONIYIO  YBHJIETh  YPOBCHB
OOy4EeHHOCTH KaXJOr0 Y4YCHHKAa M CBOCBPEMEHHO IMOJAKOPPEKTHPOBATh €€; TEXHOJIOTHUS
ypoBHEBOW muddepeHnuranuy, IMO3BOJAONIas pPEOCHKY BBHIOMPATh YPOBEHBb CIOKHOCTH,
MH(OPMAIMOHHO-KOMMYHHKAIIMOHHAST TEXHOJIOTHsI, oOecreunBaromas GopMupoBanue yaeOHO-
MO3HABATEIPHOW W WH(DOPMANMOHHOW  JEATEIBHOCTH  y4YallUXCsl. Hcnonb3oBanue
KOMITBIOTEPHBIX TEXHOJIOTHH B TPEMOJaBaHUM MATEMAaTUKH TO3BOJIIET HEMPEPHIBHO MEHSTH
(dbopMbI pabOTHI HA YPOKE, MOCTOSIHHO YepeloBaTh YCTHBIE W MHCbMEHHBIE YIPaKHEHMUS,



OCYILIECTBIIATh Pa3HBIE MMOAXOABI K PEIIECHUI0 MATEMAaTUYECKUX 3a7a4, a 3TO IOCTOSIHHO CO3/1aeT
U TOAJICPKUBACT MHTEIUICKTyaIbHOE HANPSHKEHHUE YJaluxcs, GopMuUpyeT y HUX yCTOWYHMBBIN
MHTEPEC K U3YUYECHHUIO JAaHHOTO NpEeaAMETa.

Cucrema ypoKoB yCIIOBHA, HO BCE 5K€ BBIIEIISAIOTCS CICAYIOIINE BUBL:

Ypox-nexkuyua (YJI). Tlpennonaratorcsi COBMECTHBIC YCHIIMS YYUTENS W OOYy4YaIOIIUXCS
Ui pemieHust oOmield mpoOieMHON Mo3HaBaTeNbHOW 3amaud. Ha TakoMm ypoke HCIob3yercs
J€MOHCTPAllMOHHBIM ~ Marepuan Ha  KOMIbIOTepe, pa3paOOTaHHBIA  ydyuTelIeM  WIH
00y4aroImuMUCS, MyJTbTUMEIUIHBIC TPOAYKTHL.

Ypox-npakmuxym (YII). Ha ypoke yqamuecss paboTaroT HaJ pa3InYHBIMH 33aIaHUSIMH B
3aBUCUMOCTH OT CBOEH IMOATOTOBIEHHOCTH. Buapl paboT MOryT OBITH CaMBIMHU pPa3HBIMHU:
IIUCBMEHHBIE MCCIEN0BAaHUA, PEIICHUE pPa3jIM4YHbIX 3a7ad, W3Y4YCHHE CBOWCTB pa3IUYHBIX
(GyHKUMH, MPaKTUYECKOe MPUMEHEHHE Pa3IMYHBIX METOAOB pemeHus 3agad. KommbroTep Ha
TaKMX YypOKax HCIIOJIB3YETCs KAK DJIEKTPOHHBIA KaJbKyJATOpP, TPEHAXKEP YCTHOIO CYETa,
BUpTYyasbHast 1JabopaTopusi, ICTOYHUK CIIPAaBOYHON MHPOPMAIIIH.

Ypok-uccneoosanue (YH). Ha ypoxe oOyuaromuecss pemiaroT MNpoOJIeMHYIO 3aiady
HCCIIEIOBATENbCKOIO XapakTepa aHaJIMTUYECKUM METOJOM U C IIOMOIIBIO KOMIIBIOTEpA C
HCIOJIb30BAHUEM PA3IMYHBIX JA0OPATOPHH.

Komoéunuposannwiii ypox (KY) nipenmnonaraer BbINOJHEHHE pabOT U 3aJaHUIl pa3HOTO
BUJA.

Ypox pewenusn 3a0au (YP3). BeipabarbiBatoTcs y 00y4yarouuxcs yMEHHUS U HaBBIKU
peleHust 3a/1a4 Ha ypOBHE 00s3aTEIbHONM M BO3MOXHON mHoAroTtoBke. JIr00oii oOydarommiics
MOJKET HCIHOJb30BaTh KOMIIBIOTEPHYI0 HH(POPMALMOHHYIO 0a3y IO MeTojaM peLleHus
pa3NMYHBIX 33]1a4, 10 CBOWCTBAM AJIEMEHTAPHBIX GYHKIUN U T.1.

Ypok-mecm (YT). TectupoBanue npoBOIUTCS C LIEIbI0 TUArHOCTUKU POOETIOB 3HAHUH,
KOHTPOJISI YPOBHSI OOYYEHHOCTH OOYYaroIUXcs, TPEHUPOBKH TEXHUKE TECTUPOBAHMS. TecThl
IpeaaraloTcs Kak B €YaTHOM TaK U B KOMIIBIOTEPHOM BapuaHTe. [Ipuuem B KOMIBbIOTEPHOM
BapHaHTE BCEI/la C OTPAaHUYEHUEM BPEMEHH.

Ypok-3auem (¥Y3). YcTHbII onpoc 00ydaromMXcs O 3apaHee COCTABJIEHHBIM BOIPOCaM,
a TaK)Ke PEeLIEHHUE 3a/1a4 Pa3HOrO YPOBHS 110 U3YYEHHOM TEME.

Ypok-camocmoamenvnaa  paboma  (YCP). llpennararorcs  pa3sHble  BHJBI
CaMOCTOSITENIbHBIX Pa0OT: IBYXypPOBHEBAsI — YPOBEHb 00s3aT€IbHON MOATOTOBKH - «3», YPOBEHb
BO3MOKHOW TOJITOTOBKH - «4» M «5»; OOJIBIION CIUCOK 3aJlaHUi Pa3HOTO YPOBHS, U3 KOTOPOTO
oOyyJaroIuiicsi penraeT ux Mo cBoeMy BbIOOpY. PanoM ¢ oOyuarommmcs Ha TakuxX YpoKax —
BKJIFOUEHHBIN KOMITBIOTEP, KOTOPBIA OH UCIIOJIB3YET MO0 CBOEMY YCMOTPEHHUIO.

Ypok-konmponvnaa paodoma (YKP). IlpoBoauTcs Ha JBYX YpPOBHSX: YpPOBEHb
00s13aTeNbHON TOATOTOBKU - «3», YPOBEHb BO3MOXKHOM MOJATOTOBKHU - «4» U «5».

KomnblorepHoe oGecrieueHue ypoKkos.

B pasnmene paGoueit mporpammel  «KoMIBIOTEpHOE O0OECTICUCHHE» CILTAHUPOBAHO
IIPUMEHEHUE UMEIOIINXCS KOMIIBIOTEPHBIX MPOAYKTOB: IEMOHCTPALIMOHHBIM MaTepual, 3aJaHus
JUI. YCTHOTO OIpoca OOyYarolUXCsl TPEHWPOBOYHbBIE YIPAXKHEHHsS, a TakKKe pa3iHyHble
3JIEKTPOHHBIE YUEOHUKH.

Jlemoncmpayuonnwtii mamepuan (caaiowy) (AM).

Co3zmaercss ¢ 1enplo oOecreyeHHs HarsiIHOCTH TPH HM3YYeHUH HOBOIO MarepHala,
WCIOJIb30BaHUs NpU OTBeTax oOydarommuxcs. [IpuMeHeHMe aHMMaIUMU MPU CO3JAHUH TaKOIo
KOMITIBIOTEPHOTO NIPOAYKTA IIO3BOJIIET paccMaTpuBaTh BOINPOCH MAaTEMaTH4YECKOW TEOPUM B
JIBUKEHUM, oOOecreyuBaeT JApPYyroil MNOAXOJI K M3YUYEHUI0O HOBOTO Marepuasa, BbI3bIBAET
MOBBIIIEHHOE BHUMAHUE U HHTEPEC y 00YUaIOIIUXCS.

N3ydyeHne MHOrMX Te€M B MAaTE€MaTHKE CBSA3aHO C 3HAHWEM M IIOHUMAaHHEM CBOMCTB
aJIeMEHTapHBIX (yHKUMU. Pemenue ypaBHeHUH, HEpaBEHCTB, Pa3NUYHBIX 33734 MpeIrojaraert
ri1y0OoKoe 3HAaHME MOBEJIEHHs 3JIeMEHTapHbIX (QyHKuuil. HayunThcs pacno3HaBaTh Ipaduku
TakuX (QyHKIUH, CYMETh PaccKazaTh 00 X CBOMCTBAX MOMOTAIOT KOMITBIOTEPHBIE CIIANIbI.

IIpu pemennun mOOBIX 3aa4 MCIOJIB30BaHUE TpapUUECKOW HHTEPIPETALUU YCIOBUS
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3aJlauM, €€ pelIeHus MO3BOIIET 00YUalOIUMCS MOHATh MaTEMaTUYECKYIO UCI0 pelieHus, Ooee
rI1yOOKO OCMBICIUTH TEOPETUUECKUN MaTepual 1Mo JaHHOH TeMe.

3aoanusn 0aa yemnuozo cuema (3YC).

OTU 3aJaHUs JNAIOT BO3MOXKHOCTb B YCTHOM BapuaHTE OTpabaThIBaTh pas3JIMUHbIC
BOIIPOCHl TEOPUU U MPAKTHKHU, MPUMEHSS MPHUHLUIBI HATISAHOCTH, JOCTYMHOCTH. X MOXKHO
MCIIOJIb30BATh HA JIIOOOM YPOKE B PEKHME YUUTENb — YUCHHUK, B3AUMOIIPOBEPKH, a TAK)KE B BHJIC
TPEHUPOBOYHBIX 3aHSATHUH.

Tpenuposounvie ynpasricnenusn (TY).

Bxurouaror B ceOst 3alaHusl ¢ BONPOCAMU M HATJISAHBIMU OTBETAMH, COCTABIICHHBIMU C
NOMOIIbI0 aHMManui. OHU TO3BOJISIIOT YYEHUKY CaMOCTOATENBHO OTpadaThIBaTh pPasziIHMYHBIC
BOIIPOCHI MAaTEMATUYECKON TEOPHH U TPAKTHKHU.

Inekmponnvie yueonuxku (3Y).

OHM UCHONB3YIOTCS B KayeCcTBE BUPTYAJIbHBIX JabopaTopwii Npu MPOBEACHUHU
MPAKTUYECKUX 3aHSATUI, YPOKOB BBEICHHS HOBBIX 3HAaHMWA. B HuX 3akirodeH OONbIIOH
TEOPETUYECKUI MaTeprai, MHOIO TPEHAXXEPOB, MIPAKTUUECKUX U HCCIEA0BAaTENbCKUX 3aaHUM,
CIpaBoOYHOro Martepuana. Ha m1r060M U3 ypoOKOB BO3MOMKHO HCIIONB30BAHHE KOMITBIOTEPHBIX
YCTHBIX  YINPaXXHEHWM, NPUMEHEHUE TpeHakepa YCTHOIO CYETa, 4YTO AaKTUBU3HUPYET
MBICITUTENIbHYIO JIEATEIbHOCTh OOYYarONIMXCs, Pa3BUBAET BBIYUCIUTEIbHBIC HABBIKHM, TaK Kak
MO3BOJISIET OCYIIECTBUTh MHOM MOAXO/ K U3y4aEMOM TEME.
®opMBbI OLICHKH M KOHTPOJISAA JOCTHKEHUH 00y4YalommXxcs:
caMoCTosITeNbHBIE U TpoBepouHbie paboTsl (CP, I1P);

KOHTpoJIbHBIC PaboThl (KP);

yCTHBIE OTBETHI Ha ypokax (YO);

MareMatuyeckue TukTanTsl U Tectel (M1, MT);

3auer (3);

nuarsoctuueckue 3aganus (13);

3ananus padoueit Terpaau (PT);

nomarnrHss padora ([IP) u nomamss kontponsHas pabora ([IKP);

uccrnenosarensckas padota (MP);

npoekTHas padorta (I1pP);

TBOpYeckas pabota (pedepart, coobmmenune, mpezenrtanus) (TP).

Buabl KOHTPOJIA: BXOAHOU, TEKYILHM, TEMATUYECKUI, UTOIOBBIN.

AJIMUHHMCTPATUBHBIA KOHTPOJIb KaU€CTBA 3HAHUI OCYIECTBIISIETCS TPUK/BL: HA «BXOJE»
B | yerBepTH, mpoMexyTouHbll — B KoHLE II yerBeptu nium B III yerBepT M Ha «BBIXOIE»- B
KOHIIE ro/ia B popMe aJIMUHUCTPATUBHBIX KOHTPOJIBHBIX PadoT (TECTOB).

[TpomexxyTouHast arrectanus MPOBOAUTCS B cooTBeTcTBUUM ¢ YcraBom OO B ¢opme
TECTUPOBAHUS.

BHeypouHasi fefAiTeIbHOCTH 10 TpeAMETy IperycMaTpuBaeTcs B (opmax:
(bakynbTaTUB, 3JEKTUBHBIM Kypc MO0 MpeIMETy, ydacThe B KOHKYpCax, OJUMIINA/IaX, TBOPUECKHE
IIPOEKTBHI, TPEAMETHAS HEAECIIS.

Il. Ilnanupyemble pe3y/ibTaThl 0CBOCHHS Y4eOHOI0 NpeaAMeTa

W3ydyeHne MaTeMaTHKHd B OCHOBHOM IIKOJIE JAa€T BO3MOXXHOCTh OOYYAIOIIUMCS JOCTUYD
CIIEAYIOIINX PE3YIbTATOB O0YUCHUS:
5-9 knaccenl
JINYHOCTHBIMH  pe3yJibTaTaMH HW3ydeHHUs rmpenmera «Marematuka» (B BuUje
CIIEYIOIUX Y4eOHBIX KypcoB: 5—6 kmacc — «Maremaruka», /-9 kiacc — «Anrebpa» u
«"eoMeTpusi») SBISIOTCS CIASAYIONINE Ka4eCTBa:
® HE3aBUCUMOCTh U KPUTHYHOCTH MBIIUICHUS;



e BOJII U HACTOMYHUBOCTHL B JOCTHIXXCHHH IICIIN.

CpC,I[CTBOM JOCTHIKCHUS OTUX PE3YIILTATOB SABJIACTCA:

e cucTeMa 3aJaHuil y4eOHUKOB,;

e TqpeicTaBieHHass B y4eOHMKax B SIBHOM BHJE OpraHU3alMs Marepuayia IIo
NPUHINITY MUHUMAKCa;

® JCIIOJIb30BAaHHE COBOKYITHOCTH TEXHOJIOTHH, OPHEHTHPOBAHHBIX HA DPAa3BHTHE
CaMOCTOATCIIBHOCTU W KPUTUYHOCTU MBIIIJICHUA: TCEXHOJOI'HUA HpO6HCMHOF0
Aauaiora, TCXHOJOrus NpoaAyYKTUBHOI'O YTCHHA, TCXHOJIOTHA OLICHHUBAHUW .

Memanpeomemnvimu pe3ynbraTaMu U3yueHus Kypca «Martematuka» aBisercs
(dhopMupOBaHHE YHUBEPCATBHBIX yueOHbIX neiicTBuil (YVY ).

Pezviamuenvie YY/I.

5-6-11 knaccw
CaMOCTOSITENIBHO ~ OOHapyscusams W (HOPMYITUPOBaTh Y4eOHYIO  mpoOiemy,
OIIpEeNIeJIATh 11eIb Y4eOHO! AeSTeNbHOCTH, BBIOMPATh TEMY ITPOEKTa;
8b106U2AMb BEPCUM PELIEHUS IPOOJIEMbl, 0CO3HABATh (M MHTEPIPETHUPOBATD B ClIyyae
HE00XOAMMOCTH) KOHEUHBII pe3ysbTaT, BBIOMpaATh CPEACTBA JOCTMDXKEHUS LENU U3
IIPEUIOKEHHBIX, & TAK)KE UCKATh UX CAMOCTOSITEIIBHO;
cocmagiames  (MHIMBUAYyaJbHO WJIM B TpYyNNeE) IUIaH pEIIeHUs MpoOJIeMBbl
(BBIMOJTHEHUS TTPOCKTA);
paboTas Mo maHy, ceepAmbs CBOW JEHCTBHA C LENbI0O W, NMPH HEOOXOIUMOCTH,
UCHPABJISTh OLIMOKH CaMOCTOSITENIBHO (B TOM YKCIIE H KOPPEKTHPOBATH IJIaH);
B JIMAJOT€ C YYUTEIEM COBEPUIEHCIBO8AMb CAMOCTOSATEIIFHO BbIpAOOTaHHBIC
KPUTEPHUH OLICHKH.

7-9-11 kKnaccwl
CaMOCTOSITENIBHO 0OHapyscugamsv W opmyauposams TpoOIEMYy B KIACCHOH U
WHJIMBUIYAIBHOU YIEOHOU NIeATETbHOCTH;
8bl106UcAMb BEPCHM  pEIIeHHs] TPOOJIEeMbl, OCO3HaBaTh KOHEYHBIH pe3ysbTar,
BBIOMPATh CpEACTBA JIOCTHIKCHHS IeNIM W3 TMPEUIOKEHHBIX WM WX HCKaTh
CaMOCTOSITENILHO;
cocmaeniames  (MHIAWBUAYyaJlbHO WJIM B TpYyNNe) IUIAH pelIeHus MpoOJieMbl
(BBITIOJIHEHUS TTPOEKTA);
noobupame K K01 podiieme (3a1aye) aleKBaTHYIO €l TEOPETUUECKYIO MOJIENb;
pabotass 1O TMPEIOKEHHOMY WM CaMOCTOSITENIEHO COCTAaBICHHOMY IUIaHy,
UCnonb306amb HapAAy C OCHOBHBIMU M JIONOJHMUTENbHBIE CpEeACTBa (CHpaBOYHAsS
JUTEpaTypa, CIOKHBIE TPUOOPHI, KOMITBIOTED);
NIGHUPOB6amMb CBOIO MHIUBUAYAIIbHYIO 00pa30BaTeNbHYIO TPACKTOPHIO;
pabomams MO CaMOCTOATENBHO COCTaBJIEHHOMY IUIaHY, CBEPSAACH C HUM U C LIENbIO
JeSITEeIbHOCTH, HCHpPaBIAsl OIIMOKH, HCHOJb3ysd CaMOCTOSATENIBHO I0100paHHbIe
cpeactsa (B ToM uucie u UuTepHer);
CBOOOJTHO 1016b306amMbCs BBIPAOOTAHHBIMU KPUTEPUSMH OLIEHKH U CAaMOOLICHKH,
MCXO/IS M3 TIETTH U IMEIOIINXCSl KPUTEPUEB, pa3iindasi pe3yabTaT U CIIoCOObI
JIEHCTBUIA;
B XOJI€ TIPEJICTABIICHUS MTPOEKTA 0a68amsb OYeHKY €T0 Pe3ylIbTaTaM;
CaMOCTOSITENTEHO 0CO3HA8AMb TIPHUMHBI CBOETO yCIIeXa MIIM HeycIieXa i HaXO/IUTh
CIOCOOBI BBIXOJIA U3 CUTYallMH HEYyCIIeXa;
YMemb OYeHums CTENeHb YCIICIIHOCTH CBOEH MHIMBUAYAIbHOW 00pa30BaTeIbHOM
NEsTeNbHOCTH;
oasamb OyeHKy CBOUM JINYHOCTHBIM KauecTBaM U 4epTaM XapakTepa («KakoB s»),
OTIpPEIeNIATh HAIPABICHHUS CBOETO PAa3BUTHS («KAKUM sl XOUY CTAaTb», «4TO MHE JJIs
3TOT0 HAJ/IO CIIETIAThY).



Cpeocmeom popmuposanus peryiasTUBHbIX Y'Y ]| ciryxaT TEXHOJIOTUs IPOOJIEMHOro Auanora
Ha OJTalne M3y4yeHHs HOBOIO MaTepuaja M TEXHOJOTHS OLICHMBAaHUS 00pa30BaTEIbHBIX
JOCTUXKEHUM (Y4EOHBIX YCIIEXOB).

Ho3nasamenvrvie YV/I:
5-9-11 knaccw
®  aHAIU3UPOBAMb, CPABHUBAMD, KIACCUDUYUPOBamMb U 0000wamb (aKTHI U SIBICHUS,
ocywecmenisms CpaBHEHHE, CEPUALINIO U KIaCCU(DHUKAINIO, CAMOCTOATEIHLHO BEIOUpast

OCHOBAHMS M KPUTEPUH VISl YKA3aHHBIX JIOTHYECKUX OIEepaluii; CTPOUTD

KJIACCU(UKALIUIO MTyTEM TUXOTOMHUYECKOTO JCJICHUs (Ha OCHOBE OTPHUIIAHMS);

® cmpoums JOTUYECKH OOOCHOBAHHOE PACCYXKICHHE, BKIIOYAIOIICE YCTAHOBJICHHE

MIPUYUHHO-CIIEJCTBEHHBIX CBSI3EH;

co30a6amv MaTeMaTHYECKIE MOJIETIH;

COCTABJISITh TE3UCHI, PA3IUYHBIE BHJBl IUIAHOB (TPOCTBHIX, CJIOXHBIX W T.IL.).

[Ipeobpa3zoBbiBaTh MHGOPMALIMIO M3 OAHOTO BHUJAa B Jpyroi (Tabmuily B TEKCT,

auarpammy U Ip.);

®  gbIUUMbIBAMb BCE YPOBHU TEKCTOBOM MH(OPMALINH.

yMems onpeoensms BO3MOKHBIE HCTOUYHUKH HEOOXOIUMBIX CBEICHUM, MPOU3BOIUTH

MOKMCK UH(OpMALINK, aHAIM3UPOBATH U OIICHUBATH €€ IOCTOBEPHOCTb.

e [IOHMMAas NO3MIHMIO APYroro 4YeJIoBeKa, pa3iuyams B €ro peud: MHEHue (TOYKYy
3peHusi), M0Ka3aTeNbCTBO (apryMEHTHhI), (PaKThl; THIOTE3bI, aKCHOMBI, Teopuu. [lns
3TOTO CaMOCTOATENBHO UCIOJIB30BaTh pa3WYHbIe BHJABI YTCHHUS (M3ydarolmiee,
MIPOCMOTPOBOE, 03HAKOMUTEIHHOE, TTOMCKOBOE), TPUEMBI CITyIIAHUSI.

® camMOMYy c030a8amb UCTOUYHUKH MH(GOPMAIIMH Pa3HOTO THUIA U JIsi PA3HBIX ayIUTOPUH,
coOmro1aTh NHGOPMAIIMOHHYIO TUTHEHY U MpaBuiia HH()OPMAIMOHHOM 0€3011aCHOCTH;

® yMemb UCNONb306aMb KOMIIBIOTEPHBIE W KOMMYHHUKAIIMOHHBIE TEXHOJOTUU Kak
WHCTPYMEHT AJIs JIOCTHIKEHHUS CBOUX Ielei. YMeTh BBIOMpATh a/leKBaTHBIE 3ajiade
WHCTPYMEHTAJIbHBIC TTPOTPAMMHO-AIIAPATHBIE CPEJICTBA U CEPBUCHI.

Kouwmynuxamugnsie YYJI:
5-9-11 Knaccwt
®  CaMOCTOSITETILHO OpP2aHU306bl6amMb yUeOHOE B3aUMOJICHCTBUE B TPYyIIe (OTPEnesTh
oO11ue 1esu, T0roBapuBaThes IPYT € APYTOM U T.1.);
e OTCTauBasi CBOIO TOUKY 3PEHUSI, NPUBOOUMb ap2yMeHmbl, TIONTBEpkKAas UX (haKkTamu;
B IUCKYCCHUU YMemb 8bl08UHYMb KOHTPAPTYMEHTHI;
YUUTBCSI KPUMUYHO OMHOCUMbCS K CBOEMY MHEHHIO, C IOCTOUHCTBOM NPU3HABAMb
OIMMUOOYHOCTh CBOETO0 MHEHHSI (€CJTH OHO TaKOBO) M KOPPEKTHPOBATH €T0;
® TIOHHMMas TO3UIHIO JIPYTOTO, PA3IUiams B €r0 peUr: MHEHHE (TOUKY 3pECHHUS),
JTIOKa3aTeNbCTBO (apryMEeHTHI), (PaKThl; TUTIOTE3bI, AKCHOMBI, TEOPUH,
® yMemb B3TIIAHYTh HA CUTYAIMIO C HHOM TIO3UITUU U 00208ApUBAMbCsL C THOIbMHA UHBIX
TO3UIINH.
Cpeocmeom popmuposaruss KOMMYHUKATUBHBIX Y'Y ]l cilykaT TEXHOJOTHS MPOOJIEMHOTO
nuanora (MmoOyXIaromui U TMOABOIAIINN JUANOT) U OpraHU3amus padoThl B MajbIX TpyMImax,
TaK)K€ UCIO0JIb30BAHUE HA YPOKAX 3JIEMEHTOB TEXHOJIOTMH MPOJAYKTUBHOTO UTCHHUS.

IIpeamMeTHbIMHM pe3yJbTaTaMU U3YUYeHHUs NpeamMeTa «MaTeMaThkay ABISIOTCS CIEAYIOIIUe
YMEHHUS.
5- # KJ1acc



Hcnonvszoéams Tpu pellieHHHd MaTEMaTHMUECKUX 3aJad, UX OOOCHOBAaHUU U TPOBEPKE
HaWJEHHOTO pPelleHUs 3HaHue:

®HA3BaHUH W IOCJIEIOBATEILHOCTH YHCEN B HaTypaidbHOM psay B npeaemax 1 000 000 (c

KaKOro YMCJia HAYMHACTCS ITOT P, Kak 00pa3yeTcs KakI0€ CIEAYIOIIEe YUCIO B TOM

pany);

e KaKk oOpasyercst KakJas ciaeIyromas C4eTHas CIUHHIIA;
® Ha3BaHMS M MIOCJICIOBATEIIFHOCTD PA3PsI0B B 3aITUCH YHCIIA,
® Ha3BaHMsI M TTOCJIEIOBATEIIBHOCTD IEPBBIX TPEX KIIACCOB;
® CKOJIBKO Pa3psiJIOB COACPIKUTCS B KaXKJIOM KIIacce;
® COOTHOILICHHE MEXKIY pa3psIamMu;
® CKOJIbKO €MHUI] KKIOT0 KJIacca COJIEPKUTCS B 3aIUCH YUCIIA;
®KaK yCTPOCHA MO3UIIMOHHAS IECATUYHAS CHCTEMA CUUCIICHHS,
® C/IMHUIBI U3MEPCHHSI BEIMYWH (JNTMHA, Macca, BpeMs, IUIOMAdb), COOTHOIICHUS MEXIY
HUMU,
¢ QYHKIIMOHATHHON CBS3M MEXKy IPYIIIaMH BEIMIUH (IIeHA, KOJIMISCTBO, CTOUMOCTb;
CKOPOCTh, BpeMsl, PACCTOSIHUE; TPOU3BOIUTEILHOCTh TPY/a, BpeMsi paboThl, padoTa).
Bvinoansme yctabie BbruuciacHus (B mpemenax 1 000 000) B cioydasx, CBOAMMBIX K
BbIUUCIICHUSAM B mipesienax 100, U MUChbMEHHBIC BBIYUCIICHHS B OCTAILHBIX CIIYYasiX; BBITOIHSTH
MIPOBEPKY NPABMIILHOCTH BBIYHCIICHUIA;
e guinoaHsAms yMHOKeHue u nenenne ¢ 1 000;
® 8bIYUCIAMb 3HAUCHHS YUCIIOBBIX BRIpAXKEHUH, conepkamux 3—4 neiicTBus co cKoOKaMu u
0e3 HUX;
® packiaovlgams HATYpabHOE YUCIIO HAa IPOCTHIE MHOXKHUTEIH;
® HaxoOumb HauOOBIIHIA OOIINI AeTUTENh U HAaNMEHbIIee 00IIee KPaTHOE HECKOIbKUX
qHCel;
® peuiams IPOCTHIE U COCTaBHBIE TEKCTOBBIE 3a/1a4H;
®8bINUCHIBAN MHOKECTBO BCEBO3ZMOKHBIX PE3YJIbTATOB (MCXO0B) MPOCTEHIINX CITydaitHBIX
AKCIIEPHUMEHTOB;
©1ax00ums BEPOSITHOCTH MTPOCTEUIIINX CIIYIaHBIX COOBITHIA;
epeuiamsb yIOOHBIM JUIsl ce0s crocoOoM (B TOM YHCIIE M C MOMOILIBIO Taduuil U rpadoB)
KOMOWHATOPHBIE 33/1a4M: Ha TIEPECTAaHOBKY U3 TPEX AJIEMEHTOB, MIPABUIIO NMPOU3BEICHHUS,
yCTaHOBJICHHE YHCIIA AP HAa MHOXKECTBE U3 3—5 2IIEMEHTOB;
epeuiams yIOOHBIM ISl ce0s crmocoOoM (B TOM YHCIIe U C MOMOINBIO Tabuuil U TpadoB)
JIOTUYECKUE 3a/1a4H, cojiepKalne He Ooee TPEX BhICKAa3bIBAHUI;
eyumams WH(POPMAIIHMIO, 3aMHMCAHHYIO C MOMOIIBI0 JIMHEWHBIX, CTOJIOYATBIX U KPYTOBBIX
JMarpamm;
e crmpoums MPOCTEHIINEe TUHEIHHBIE, CTONOYATHIC U KPYTOBBIE AHATPAMMBI;
® HaxoO0umb PEIICHUs (CKU3HEHHBIX» (KOMIETEHTHOCTHBIX) 3adad, B KOTOPBIX
UCTIOJB3YIOTCSl MATEMaTHUECKUE CPEICTBA,
® co30asams TMPOAYKT (PE3yNbTaT MPOCKTHON NEATENBLHOCTH), I U3yYEHUS U OMHCAHUS
KOTOPOTO HCITOJIE3YIOTCS MaTeMaTHIECKHE CPEICTBA.
6- KJacc
Hcnonv306ams TIpU pEIICHUN MaTEMAaTUYECKHX 3a7ad, WX OOOCHOBAaHWUM W IPOBEPKE
HaWJICHHOT'O PEIICHUS 3HAHUE O:
® ICCATUYHBIX IPOOSX U MpaBUiIaxX ACUCTBUN C HUMU;
® OTHONICHUSX U TIPOMOPIUSIX; OCHOBHOM CBOMCTBE MTPOIIOPIINY;
® IIPSIMOT 1 0OpPATHOM MPOMOPIIMOHATBHBIX 3aBUCUMOCTSX U X CBOMCTBAX;
® [IPOIICHTAX;
® IICITBIX U IPOOHBIX OTPUIATEIBHBIX YMCIIAX; PAIMOHATIBHBIX YHCIIAX;
e [IpaBUJIC CPABHECHUS PAIMOHATBHBIX YUCET;



e IIpaBHJIaX BHITIOJTHEHHSI OTIEpaIUil HaJl pAllHOHATBHBIMU YUCIIAMU; CBOMCTBAX OTEPAIIHH.
CpasHusams aecaTUdHbIE APOOU;

® 8LINONIHAMb OTIEPAIIMU HAJ| NECITUIHBIMH APOOSMHU;

® 1peobpa306vi6amsb NECATUIHYIO Ip0Ob B OOBIKHOBEHHYIO K HA000POT;

® OKpy2nAmy LeJIble Uncia U AeCATUYHbIE Apo0u;

® HaxoOums NPUOTNKEHHBIC 3HAUCHUS BEJIMYMH C HEIOCTATKOM U U30BITKOM;

® 8b1N0IHAMb TIPUOJINKEHHBIE BHIYMCIICHUS U OLIEHKY YHCIIOBOTO BHIPAYKEHUS;

® Oeiumb YUCIIO B JAHHOM OTHOLICHHH;

® HaxoOumb HEN3BECTHBIN WIeH MPONOPIHH;

® HAX0OUMb JTAHHOE KOJMYECTBO MPOIEHTOB OT YHCJIA U YUCIIO 10 U3BECTHOMY KOJHUYECTBY
MIPOLIEHTOB OT HETO;

® HAX0OUMb, CKOJIBKO MPOLEHTOB OJHO YUCIIO COCTABIISAET OT APYrOro;

®)ygenuuUBams ¥ yMEHBIIATh YMCIIO HA TAHHOE KOJIMYECTBO MTPOIECHTOB;

® peuiams TEKCTOBBIC 331291 HAa OTHOIICHHUS, IPOTIOPITUU U TIPOIICHTHI;

® cpasHueamys ABa pallMOHAIbHBIX YHMCIIA;

® 8bIN0IHAMYb ONIEPALIMU HAJl PALIMOHAIBHBIMU YMCIaMU, UCTIOIB30BaTh CBOMCTBA Omeparuit
JUISL YIIPOIICHHUSI BBIYMCIICHU;

e peutams KOMOUHATOPHBIE 33]]a41 C TOMOIIBIO MPaBUIIa YMHOKEHUS;

®HAX0O0UMb BEPOATHOCTH MPOCTEHUILINX CITYyYalHBIX COOBITHIA,

epeuiams IPOCTEUIIINE 3a/1a4H Ha OCEBYIO U IEHTPAJIbHYIO CHMMETPHIO;

e pewiams TIPOCTEHININE 3a/1a41 HA pa3pe3aHre H COCTaBICHUE T€OMETPHUYECKUX (PHUTYP;

®1axX0O0umMb PEIICHUS KU3HCHHBIX» (KOMIIETCHTHOCTHBIX) 3a/1a4, B KOTOPBIX HCITOJIB3YIOTCS
MaTeMaTHYeCKHUe CPECTBA;

®co30a6amb TMPONYKT (pE3yabTaT MPOEKTHOW NEATENBHOCTH), [UIS W3YYEHUS W OIHCAHHS
KOTOPOTO MCTIONB3YIOTCS MaTeMaTUYECKUE CPECTBA.

Auredpa 7-i kiaace
Hcnonvzosams nipy pellieHUN MaTEMaTHYECKUX 3a/1a4, X 0OOCHOBAaHUU U NPOBEPKE
HAWJICHHOTO PELLIEHUs 3HAHUE O:
® HaTYpaJbHBIX, LIEJIBIX, PAMOHAIBHBIX, UPPAIMOHATBHBIX, IEHCTBUTEIbHBIX YNCIIAX;
® CTEIICHU C HATYypaJIbHBIMU NTOKA3aTEIIMU U UX CBOMCTBAX;
® OJIHOWICHAX U MpaBUiax JEUCTBUN C HUMH;
® MHOIOWJIECHAX U MpaBuiax ICUCTBUN C HUMH;
¢ hopMyIax COKpaIEHHOTO YMHOKEHUS;
® TOXKJECTBAX; METOJIAaX JI0KA3aTEIbCTBA TOXKIECTB;
® IMHEWHBIX YPABHEHUAX C OAHOM HEU3BECTHOW U METOAAX UX PELICHUS,
® CHCTEMAxX JIBYX JIMHENHBIX YPABHEHHM C IByMSI HEU3BECTHBIMU U METO/IAX UX PELICHMUS.
® BoinonHams ACUCTBUSA C OHOWIEHAMH U MHOTOUYICHAMU;
®)3HA6aMb B BEIPAKECHUSIX POPMYIIBI COKPAIIEHHOTO YMHOXKEHUS U IPUMEHSITh UX;
® PacKIa0bIBamMb MHOTOUJICHBI HA MHOXHTEIH;
® 8bIN0IHAMb TOXKIECTBEHHBIE IIPE0OPa30BaHUS LIETBIX aIre0panyecKuX BhIpaKeHHII;
® 00Ka3b18ams MPOCTEUILINE TOXKIECTBA;
® HaxoOum»s YUCIIO COYETAaHUN U YUCIIO pa3MelIeHHIH;
® peutams TUHEWHBIC YPABHEHUS C OJJTHOM HEU3BECTHOM;
e peuiams CUCTEMBI ABYX JIMHEWHBIX YPABHEHUU C IBYMsI HEU3BECTHBIMU METOO0M
MOJICTAHOBKU ¥ METOJIOM aJIreOpandeckoro CI0KEeHHUS;
® peuiams TEKCTOBBIE 33141 C IOMOUIBIO TMHEHHBIX YPAaBHEHUHN U CUCTEM;
® HaX0O0UMb PEIICHUS GKU3HEHHBIX)» (KOMIIETEHTHOCTHBIX) 33/1a4, B KOTOPBIX UCIOJIB3YIOTCS
MaTeMaTU4YeCKHE CPEICTBA;



®co30asams TIPONYKT (pe3ynbTaT MPOEKTHOW NEATENbHOCTH), A U3YUYEHUS U ONMUCAHUS
KOTOPOTO UCIIONb3YIOTCA MaTeMaTUYECKUE CPECTBA.

I'eomeTpus 7-ii kiaacc
Hcnonvzo6amsb TIpH pelIeCHUH MaTEMAaTUIECKUX 3a/1a4, UX 000CHOBaHHUHU U MPOBEPKE
HaWJICHHOI'O PEICHUs 3HAHUE O:

® OCHOBHBIX T€OMETPUUECKUX MOHATUSIX: TOUKA, IpsiMasi, INIOCKOCTh, JIy4, OTPE30K, JJOMaHasl,
MHOT'OYTOJIbHUK;

® OTIPEICTICHUH YTJIa, OMCCEKTPHUCHI YIIIa, CMEXKHBIX M BEPTUKAIBHBIX YTJIOB;

® CBOMCTBAX CMEXXHBIX U BEPTUKAJIBHBIX YIJIOB;

® OTIpe/ICTICHUH PABEHCTBA TEOMETPUUIECKUX (DUTYD; MPU3HAKAX PABEHCTBA TPECYTOJIHHUKOB,;

®'eOMETPUYECKIX MECTax TOYEK; OMCCEKTPHCE YIJIa U CEPEAMHHOM MEPIEeHIUKYIIpE K
OTpE3KYy KaKk FT€OMETPUUYECKUX MECTaX TOYEK;

® OIIPEICTICHUY NapaAJIENIbHBIX MPSAMBIX; IPU3HAKAX U CBOMCTBAX NMapaJljIebHbIX IPSIMbIX;

® AKCHOME NapaJJIEIbHOCTH U €€ KPAaTKOW UCTOPHH;

e hopMyIie CYMMBI YTJIOB TPEYTOJIbHUKA;

® OIIPEJICTICHUU U CBOMCTBAX CPEIHEN JIMHUU TPEYTOJIbHUKA;

eteopeme Pareca.

o [Ipumensams CBOMCTBA CMEXKHBIX U BEPTUKAIBHBIX YTJIOB IIPU PEIICHUU 3a/a4;

® HaxoOums B KOHKPETHBIX CUTYallUAX PaBHbIE TPEYTOJIbHUKHU U JOKA3bIBATh UX PABEHCTBO;

® YCIMaHasaIU8amsy MapaieIbHOCTh IPSIMBbIX U TPUMEHATH CBOMCTBA NapAJIJIEIbHBIX MPSIMBIX;

® npUMEHAMb TEOPEMY O CYMME YIJIOB TPEYTIOJIbHUKA;

®1/CNOIL306aMb TEOPEMY O CPEIHEN JTMHUU TpEyroybHUKa U TeopeMy PDaneca npu pemeHuu
3a/1a4;

® HaX0O0UMb PEIICHUS GKU3HEHHBIX)» (KOMIIETEHTHOCTHBIX) 33/1a4, B KOTOPBIX UCIOJB3YIOTCS
MaTeMaTUYeCKHe CPEICTBA;

®coz0asams TIPONYKT (pe3ynbTaT MPOEKTHOW NEATENbHOCTH), IS U3YUYEHUS U ONMUCAHMS
KOTOPOT'O UCTIOIB3YIOTCA MaTEMAaTUYECKUE CPEICTBA.

Auaredpa 8-ii kiaace
Hcnonvzosams nipu pellieHUN MaTeMaTHYECKUX 3a/1a4, UX 00OCHOBAaHUU U MPOBEPKE
HallIeHHOTO pelIeHUsl 3HaHUE O:
e anireOpanvecKkoil 1podu; OCHOBHOM CBOWCTBE IpOOH;
e IpaBUJIaX JEHCTBUM ¢ anreOpanueckuMu ApoOsIMH;
® CTETICHSX C IEJIBIMU TIOKA3aTeSIMUA M X CBOWCTBAX;
® CTaHJIapTHOM BUJI€ YHCIIA;
® pyukimsix Y = kx+b, y=x®, Y = _, UX CBOICTBax U rpadukax;
X
® TIOHSITHH KBAAPATHOTO KOPHS M apu(hMETHIECKOTO KBaIPATHOTO KOPHS;
¢ CBOICTBAaX apu(pMETHUECKUX KBAJPATHBIX KOPHEH;
epyHKINHU Y = /X , €& cBoiicTBax u rpaduke;
e hopMyIie 17151 KOPHEH KBaJpaTHOTO YpaBHEHUS;
eTeopeMe Buera miis mpuBen€HHOTO M 00IIET0 KBAPAaTHOTO YPaBHEHUS,
® OCHOBHBIX METOJIaX PEIICHMS LENbIX PAMOHAIBHBIX YPAaBHEHUI: METO/IE Pa3IOKEHUS Ha
MHOXHUTEIH U METO/I€ 3aMEHbI HEU3BECTHOM;
®METO/I€ pelIeHHsI APOOHBIX PALlMOHATIBHBIX YPaBHEHUH;
© OCHOBHBIX METOJIaX PEIICHHUS CUCTEM PAIlHOHAIBHBIX YpaBHEHU.
e Coxkpawams anredpanveckue aApoou;
® 8bINOIHAMb APUPMETHIECKUE ACHCTBUSA C aNTreOpandecKUMH IPOOsSIMH;
®1CN0Ib306aMb CBONCTBA CTEIIEHEH C IeJIBIMU MTOKA3aTesIMU MPU PELICHUH 3a/a4;
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e 3anucvlieantb 4UCjia B CTAHAAPTHOM BUJC,
® 3blNOJIHANb TOXIACCTBCHHBIC Hp€06paSOBaHI/IH paI_[I/IOHalJ(IBHHX Bblpa)KeHI/II\/JI;

_ 2 y= 5
e cmpoums rpapuku QyHKIuin Y = kx+b, y=X", Y= _ 4 ucrions3osate ux cpoiicTa npu
X
peLIeHNH 3a/1a4;
o gbruuCasNG Apu(METHICCKUE KBAIPATHBIC KOPHU;
e ipuUMensMmb CBOWCTBA apU(METHUECKUX KBAJAPATHBIX KOPHEH NP PEIICHHUH 3a/1a4;
e cmpoums rpaduK GYHKIMM Yy = /X M UCIONB30BaTh €0 CBONHCTBA IIPH PELICHUM 3a/1a4;

® peuiams KBAIPATHBIE YPABHEHUS,

e npumeHsams TeopeMy Buera npu pelieHuu 3aaady;

epeuiams 1EJbIE PAlMOHAIBHBIE YPABHEHUS METOJIOM Pa3JIOKEHHUS HA MHOXHUTEIU U
METOJIOM 3aMEHBI HEU3BECTHOM;

® pewiams APOOHBIE YPAaBHEHUS,

® peuiams CUCTEMBI PALIMOHAJIBHBIX YPABHEHUH;

®peuiams TEKCTOBBIC 33J1a4d C MOMOIIBIO0 KBAJIPATHBIX M PAUMOHAIBHBIX YPABHEHUW U HX
CHCTEM;

® HaX0O0UMb PEIICHUS GKU3HEHHBIX)» (KOMIIETEHTHOCTHBIX) 33/1a4, B KOTOPBIX UCIOJIB3YIOTCS
MaTeMaTU4YeCKHe CPeJICTBa;

®co30asams TPONYKT (pe3yibTaT MPOEKTHOW AEATEIbHOCTH), JJIS U3YYCHUS M OMUCAHUS
KOTOPOT'0 UCIIOJIb3YIOTCA MaTEMAaTUYECKUE CPEICTBA.

I'eomeTpus 8-if kiaacc
Hcnonv3oeamp IPH PEIICHNN MAaTEMAaTHYECKUX 3a1ad, UX 000CHOBAHHH U IIPOBEPKE

HalJICHHOTO PCUICHUS 3HAHUEC O:

e OIIpe/IeTICHUH MapajienorpaMma, poMOa, MpsMOYToJbHUKA, KBaIpaTa; X CBONCTBaX U
MPU3HAKaX;

® OTIPEICTICHU Y TPAIICLIMH; FJIEMEHTAaX Tpaleuu; TEOPEME O CPEIHEN JIMHUU TPAMELNH;

® OTIPEICTICHUY OKPYKHOCTH, KPyra ¥ X JJIEMEHTOB;

eTeopeMe 00 U3MEPEHNH YTIIOB, CBA3AHHBIX C OKPYKHOCTBIO;

® OIIPE/ICTICHNN U CBOMCTBAaX KAacaTeNbHBIX K OKPY>KHOCTH; TEOPEME O PABEHCTBE JIBYX
KacaTelIbHbBIX, IPOBEIEHHBIX U3 OJTHON TOUKH;

® OIIPEIEIICHUN BIIMCAHHOM U ONIMCAHHOM OKPY’KHOCTEM, UX CBOWCTBAX;

® OIIpe/IeTICHUH TPUTOHOMETpUYECKHE (PYHKIIMH OCTPOTO yTIiia, OCHOBHBIX COOTHOIICHUMN
MEXy HUMU;

e [IpuéMax pPeIIeHUs MPSIMOYTOJIbHBIX TPEYTOJIbHUKOB;

e TpuroHoMeTpuieckux GyHkuuax yriaos ot 0 1o 180°;

e TeOpEME KOCHHYCOB U TEOPEME CUHYCOB;

e [IpuéMax pPeIIeHHs MPOU3BOJIbHBIX TPEYTOJIbHUKOB;

e (hopmynax JyIsl IIIOIIAIA TPEYTOJIbHUKA, ITapajuieiorpaMMa, Tparelny,

eTeopeme [Tudaropa.

o [Ipumensamob MPU3HAKU U CBOICTBA MapajiesorpaMma, poMoa, mpsMOyroJibHUKA, KBaJpaTa
MIPU PEIICHUH 3a/1a4;

® pewiams TPOCTEUILINE 33]Ja4N HA TPAMEIHIO;

® HaX0O0UMb TPATYCHYIO MEPY YIJIOB, CBSA3aHHBIX C OKPYKHOCTBIO; YCTAHABIUBATh UX
PaBEHCTBO;

® npuUMeHsAmb CBONCTBA KacaTEIbHbBIX K OKPY>KHOCTH TP PEILICHUU 3a]1a4;

® peuiamsp 3aJ1a41 Ha BIMCAHHYIO U ONTMCAHHYIO OKPY>KHOCTB;

® 8b110.IHAMb OCHOBHBIE T€OMETPUUECKHE MTOCTPOEHHUS C MOMOIIBIO LIUPKYJIS U JTUHEHKH;

® HaX0OUMb 3HAUCHUS TPUTOHOMETPUIECKUX (DYHKIIUNA OCTPOTO yTria yepe3 CTOPOHBI
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA,

11



e ipUMeHssmb COOTHOIICHUS MEXIy TPUTOHOMETPUUYECKUMHU (PYHKIMSIMH TIPU PEIICHUU
3a/a4; B YACTHOCTH, [0 3HAYCHHUIO OJHON W3 (YHKIMN HAXOIUTh 3HAYCHHS BCEX
OCTaJIbHbIX;

® peuiams IPSIMOYTOJIBHBIE TPEYTOJIbHUKH;

® c600ums PaboTy ¢ TpUrOHOMETpUIeCKUMHU (pyHKIUsIMU yTi10B 0T 0 10 180° K citydaro
OCTpBIX YIJIOB;

® IpUMeHAMb TEOPEMY KOCUHYCOB M TEOPEMY CUHYCOB TP PEIICHUU 33/1aY;

® peuiams IPOU3BOJIbHBIE TPEYTOJbHUKY;

® HAX0O0UMb TUIOMIAJHN TPEYTOIBHUKOB, TApAJLIIEIOTPaMMOB, TPaIeLui;

e npumenams Teopemy [ludaropa npu pemenun 3agaq;

® HaxoOum» MPOCTENIINE TeOMETPUUYECKIE BEPOSITHOCTH;

® HAX0O0UMb PEIICHUS GKU3HEHHBIX)» (KOMIIETEHTHOCTHBIX) 33/1a4, B KOTOPBIX UCIOJIB3YIOTCS
MaTeMaTHUYECKUEe CPEJCTBA;

® coz0asams NPOAYKT (Pe3ybTaT MPOEKTHON JESATENbHOCTH), AJIsl U3YUYEHUS U ONHUCAHUS
KOTOPOT'0 UCIIONb3YIOTCS MaTeMaTUYECKUE CPECTBaA.

Aunredpa 9-i kiaace
Hcnonvzoéams TpuU  pelIeHUH MaTeMaTHMYECKUX 3a7ad, HMX OOOCHOBAHMM M IPOBEPKE
HaWJICHHOI'O PELICHUS 3HAHUE O:

® CBOMCTBAX YUCIIOBBIX HEPABEHCTB;

® METOJaX PELICHUS JIMHENHBIX HEPABEHCTB;

® CBOICTBAxX KBaJIpaTUYHON HyHKLUY;

® METOJaX PELICHNS KBAJPaTHBIX HEPABEHCTB;

® METO/IE MHTEPBAJIOB JIJIS PEIICHUS PALIMOHAIBHBIX HEPABEHCTB;

® METOJaX PELIEHUS] CHCTEM HEPABEHCTB;

e cpoiicTBax U rpaduke pyHkuuK Yy = X" Hpu HATypaTbLHOM N;

® OIIPEJICTICHUH U CBOMCTBAX KOPHEH CTENEHHU N;

® CTETEHSX C PAllMOHAIbHBIMU [TOKA3aTEIsIMU U UX CBOMCTBAX;

®OIIpE/IETICHUN M OCHOBHBIX CBOMCTBaxX apudmernyeckoil mporpeccuu; ¢popmyiie s
HAXO0XACHUS CyMMBbI €€ HECKOJIbKUX NEPBbIX WICHOB;

® OIIpE/IETICHUH U OCHOBHBIX CBOICTBaX reOMETpUUYECKOI nmporpeccunt; popmyse st
HaXO0XACHUS CyMMBbI €€ HECKOJIBKHUX NEPBbIX YWICHOB;

e popmyiie Ui CyMMbl OECKOHEYHOM I'€OMETPHUYECKOM MPOTrpecCHd CO 3HAMEHATEINEM,
MEHBUINM 110 MOJIYJIIO €TUHUIIBI.

e llcnonv306ams CBOMCTBA YMCIOBBIX HEPABEHCTB JIJIs TPe0Opa30BaHUsl HEPABEHCTB;

® 0oKazvieams MPOCTEHIINe HEPaBEHCTBA;

® pewiams TUHENHBIE HEPABEHCTBA;

e cmpoums rpaduK KBaApaTUYHON (PYHKLIUH U HCTIOIB30BaTh €0 MPU PELICHUH 3aa4;

® peuiams KBaJpaTHbIE HEPABEHCTBA;

® peuiams PALlMOHAIBHBIE HEPABEHCTBA METOJJOM HHTEPBAJIOB;

® peuiams CUCTEMbI HEPABEHCTB;

e cmpoums rpaduk GyHKIMU Y = X' [IPH HATypaabHOM N U HCHOIB30BATh €r0 MPH PEHICHUH
3ajady;

® HaxoOums KOPHU CTETIEeHU N;

®1CN0Ib306aMb CBONCTBA KOPHEH CTENEHU N MPU TOKIECTBEHHBIX MPEOOPA30BAHUSX;

® HaxoOum»b 3HAUEHUS CTETIEHEN C pallMOHATbHBIMU [T0Ka3aTEIsIMU;

® peusams OCHOBHBIE 33]]a41 HA apU(PMETHUECKYIO U T€OMETPUUECKYIO ITPOTPECCUH;
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® HaxX0O0Uumb CyMMy OECKOHEUHOM reOMeTpHUECKOl MPOrPeCcCHH cO 3HaMeHaTeNIeM, MEHbIIUM
10 MOAYJIIO €IMHUIIBI;

® HAXOO0UMb PEIICHUS GKU3HEHHBIX)» (KOMIIETEHTHOCTHBIX) 33/1a4, B KOTOPBIX UCHOJIB3YIOTCS
MaTeMaTHU4eCKUe CPeCTBa;

®co30asams TIPONYKT (pe3yibTaT MPOEKTHOM NEATEIbHOCTH), AJIS M3YYEHUS M ONUCAHUS
KOTOPOTO UCIIONb3YIOTCA MaTeMaTUYECKUE CPECTBA.

I'eomeTpust 9-ii kaace
Hcnonv306ams  TIpH  peIIEHUH MaTeMaTHYECKUX 3ajgad, HMX OOOCHOBAaHMM M IPOBEPKE
HalIEHHOTO pPeUIeHUs 3HaHUE O:

e IpHU3HaKaX M0/100Us TPEYroJbHUKOB;

e TeOpeMe O MIPONOPIIMOHATBHBIX OTPE3KaX;

® CBOHCTBE OMCCEKTPUCHI TPEYTOIBHUKA;

 [IPOTIOPIIMOHATBHBIX OTPE3KaxX B MPSIMOYTOJIILHOM TPEYTOJIbHHKE;

® [IPOTIOPLIMOHATBHBIX OTPE3Kax B KPYTe;

eTeopeMe 00 OTHOIICHUH TUIOIIAAEH TTOJOOHBIX MHOTOYT'OJIbHUKOB;

®CBOICTBAaX MPaBWIBHBIX MHOTOYTOJIBHUKOB; CBSI3M MEXAY CTOPOHOH TpPaBHIBLHOTO
MHOTOYT'OJIbHUKA U PaUyCaMH BIIMCAHHOTO U OMHCAHHOTO KPYTOB;

® OIIpE/ICIICHUH JUTMHBI OKPY>KHOCTH U (hopMyJIe 1Jisi €€ BEIYUCIICHHS,

¢ hopmyIIe IIona M MPaBUILHOTO MHOTOYTOJIbHUKA,;

e OIIpe/IeTICHUH TUIOIAIU Kpyra 1 (hopmyiie 1uist €€ BhluuciaeHus; (opMylie sl BEIYUCICHUS
ionaiel yacTen Kpyra;

eIIpaBMJIe HAXOXKJICHHUS CyMMBl H Pa3HOCTH BEKTOPOB, ITPOM3BEICHHUS BEKTOpa Ha CKaJAp;
CBOMCTBA ATUX OIlEpaLui;

® OIIpe/ICIIEHNH KOOPAUHAT BEKTOpa U METOJIaX UX HAXOXKACHUS;

e [IpaBuUJIE BHIIIOJTHEHUH ONepaliii Ha/l BEKTOpaMH B KOOPAMHATHOU (opMme;

® OIIpE/ICIIEHUH CKATSIPHOTO IIPOM3BEIEHUS BEKTOPOB U (POpMYJIE JIIsl €r0 HaX0XKJICHHS;

 CBSI3U MKy KOOpAMHATAMH BEKTOPOB U KOOPIMHATAMH TOYEK;

® BEKTOPHBIM U KOOPJIMHATHBIM METOJIaX PEIICHUs] TEOMETPUUECKUX 3a]1ay.

epopmysnax  oObEMA  OCHOBHBIX  IPOCTPAHCTBEHHBIX  IE€OMETPUYECKHX  (Uryp:
napajenenunea, kyoa, mapa, HHIMHIpPA, KOHYCA.

o [Ipumensims PU3HAKH TIOAOOHS TPEYTOJIHHUKOB TP PEIICHUH 33/1a4;

® pewiamsb NPOCTEUIINE 337a4H Ha TPONOPLIMOHAIEHBIE OTPE3KH;

® peuiamsb IPOCTEUIIIHE 3a7a4¥ HA IPABHIILHBIC MHOTOYTOJIbHUKH;

® HaX0O0umdb JUIMHY OKPY>KHOCTH, IJIOIIAIb Kpyra U €ro yacTei;

® 8bIN0IHAMb ONIEPALIUY HAJl BEKTOPAMHU B T€OMETPUUECKON U KOOPAUHATHON (opMme;

® HAX0OUMb CKATSIPHOE MIPOM3BEACHNE BEKTOPOB U IPUMEHSTH €T0 Ui HaX0XKACHUS
Pa3IUYHBIX TEOMETPHUUECKUX BEIUYHH;

® peuiams TEOMETPUUECKHUE 3a]1a4l BEKTOPHBIM U KOOPIAUHATHBIM METOJIOM;

® npuMeHAms TeOMETpUYEeCKre PeoOpa3oBaHus IUIOCKOCTU MPHU PEIIEHUH T'€OMETPHUECKUX
3ajau;

eHnaxoO0umb  OOBEMBI  OCHOBHBIX  IPOCTPAHCTBEHHBIX  T'€OMETPHUYECKHX  (uUryp:
napajuiefenumnesaa, Kyoa, mapa, HUIMHIpa, KOHYCa;

® HaAX0OUMb PEIICHUS «GKU3HEHHBIX» (KOMIETEHTHOCTHBIX ) 331a4, B KOTOPBIX UCIOJIb3YIOTCS
MaTeMaTHYeCKUe CPE/ICTBA;

®coz0asams TIPONYKT (pe3ynbTaT MPOEKTHOW NEATENbHOCTH), AJS U3YUYEHUS U ONMUCAHUS
KOTOPOTO UCIIONb3YIOTCA MaTeMaTUYECKUE CPECTBa.

I1l. Conep:xanue yueoHnoro npeamera (850 yacon)
APUD®METHUKA (250)
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HartypaabHble yuciaa

Harypanenbiii  psa. [ecatnunas cucrema cuncineHus. [IIo3unMOHHBIE CHCTEMBI
cunucnenus.] Apudmernueckue neicTBus ¢ HarypanbHbiMH unciamu. CBoiicTBa apugme-
THYECKUX IEUCTBUM.

[TonsiTHe o cTeneHu ¢ HaTypaIbHBIM Moka3atesneM. KBaapar u ky0 uncia.

YucnoBble BBIPAXKECHUS, 3HAYECHHUE YHUCIOBOTO BbIpakeHHUA. [lopsAnok neucTBuUd B
YHCIIOBBIX BBIPAXKEHUSAX, UCIIOIb30BAHUE CKOOOK.

Pemrenue TeKCTOBBIX 33124 apU(METHUECKUM CITIOCOOOM.

Jenurenn u kpataele. Haubonpmuii o0l genuTeNh; HaMMEHbIIee O0IIee KpaTHOE.
CgoiictBa genumoctu. [Ipusznaku aenumoctu Ha 2, 3, 5, 9, 10. [[Apyrue npuszHaku AETUMOCTH
(manpumep, Ha 4, Ha 25).] IIpocTeie U cocTaBHbIE uncia. Pa3noxkeHrne HaTypaJlbHOTO YMcia Ha
npoctbie MHOKUTENU. [AnroputMbl HaxoxaeHuss HOK u HO/I.] Jlenenue ¢ octatkom.

Apoodu

OObikHOBEeHHBIE poOH. OCHOBHOE CBOWMCTBO npodu. CpaBHEHHE OOBIKHOBEHHBIX
IpoOei.

Apudmernueckue AEUCTBUS C OOBIKHOBEHHBIMM ApoOsimu. Haxoknenue yactu oOT
LIEJIOT0 U IIEJIOTO IO €ro YacTH.

Hecsatuunbie npobu. CpaBHEHHE AECATUYHBIX ApobOel. Apudmernyeckue AEUCTBUA C
JnecsITHUHBIME Jpo0smu. [IpencraBneHue necATUIHON ApoOU B BUIE OOBIKHOBEHHOW IPOOH H
OOBIKHOBEHHOH B BUJIE IECATUYHOM.

OtHomenue. [Iponopuusi; OCHOBHOE CBOMCTBO MPONOPLIMH.

[Ipouentsl. HaxoxkaeHue NPOLIEHTOB OT BEIMYMHBI M BEJIUYHHBI 1O €€ MPOILICHTaM;
BbIPa)KCHUE OTHOLLIEHHUS B IPOLIEHTAX.

Pemennie TekCTOBBIX 3a/1a4 apuPMETHUECKUM CIIOCOOOM

PanmnonaJjibHbIE YHCJIa

[TonoxxurenbHble ¥ OTPULIATENBHBIE YHCIIA, MOAYJIb YUCIIA.

N3o0pakeHne yucen ToYKaMyd KOOPJMHATHOM MPSMOM; T€OMETpUYEeCKass HHTEPIPETAIHs

MOJyJIs YHUCIIa.
MHOXECTBO IENbIX 4YKcel. MHOXECTBO pallMOHANBHBIX uucesl. CpaBHEHHE pPaIlMOHAIBHBIX
gyrcen. Apudmernyeckue AEUCTBUSA C pallMOHAIBHBIMU udnciamu. CBoOMCTBa apruPpMETHUECKUX
JEWCTBUU.

JeiicTBUTEeIbHBIE YHCJIA

Pacmiipenne MHOXKECTBA HATYpPaJIbHBIX YHUCEI 10 MHOKECTBA LIETBIX, MHOXKECTBA IIEJTBIX

T

YUCCII OO0 MHOXKXECTBA PALMOHAIBHBIX. PanmoHansHOE YMCIO KaK OTHOIIIEHHE ;, rac m - 1cioc

YUCIIO, N - HATYpaJIbHOE.

CreneHs ¢ IEeIbIM ITOKa3aTeIIeM.

KBagparueiii kopens u3 umcna. Kopens Tperbeir cremenu. [[loHsitue o kopHEe N-if
CTENEHH W3 YHrca.| 3anmuch KOpHEH ¢ MOMOIIBIO CTENEHU ¢ APOOHBIM IMOKa3aTEeIeM.

[TonsiTue 00 wWppauMoOHATIBHOM uyHcie. MppalnoHAIBHOCTH — YHCIA V2 u
HECOM3MEPUMOCTh CTOPOHBI W JAWAaroHaidu KBajaparta. JlecsaTUdHble NPUOIMKEHHS HppaIno-
HanbHbIX uncen. [[locTpoeHne Ha KOOpAWHATHOM MPSAMOM TOYEK, COOTBETCTBYIOLIUX
HppaLMOHATIbHBIM YK CJIaM BHUJ1a Vn, e n - HaTypaJibHOE YHCIIO. |

MHO€eCTBO  JI€MCTBUTENIBHBIX YHWCEJ; MPEICTABICHUE JACHCTBUTEIBHBIX  YHCEI
OECKOHEUHBIMU JECATUYHBIMU ApoOsimu. CpaBHEHUE NeHCTBUTENbHBIX yncen. [[lepumomnueckue
1 HETNEPUOIUYECKUEe NIeCATHUYHbIE Mpo0u.] B3auMHO OgHO3HAYHOE COOTBETCTBHE MEXIY JEH-
CTBUTEJIBHBIMUA YHUCIAMH M TOYKAMU KOOPAMHATHOM NpsIMOM. YHCIIOBBIE MPOMEXKYTKHU:
HWHTEpPBAaJ, OTPE3OK, JIyY.

HN3mepenus, npudanxeHnsi, OlleHKHA. 3AaBUCUMOCTH MEK1Y BeJIUYNHAMH

[TpubmmkeHHOEe 3HAUEHUE BEIUYHMHBI; OKPYTJICHUE HATYypPAIbHBIX YHCEN M JECATHYHBIX
npo0eit. [IpukuaKa U OIleHKa pe3yIbTaTOB BEIUUCIICHUI.

[Ipumepsl 3aBUCUMOCTEH MEXKIYy BEIWYMHAMHU: CKOPOCTb, BpPEMS, PACCTOSHUE;
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IIPOU3BOIUTENILHOCTD, BpeMsl, padoTa; IieHa, KOJIM4eCTBO, CTOUMMOCTh U Jp. [IpencraBnenue
3aBUCUMOCTEH B Bujie hopMyi.

Pemienune TeKCTOBBIX 3a/1a4 apU(PMETHUECKUM CIIOCOOOM.

JIeMeHTBbI aJredopbl

Hcnonb3oBanue OykB Ui 0003HAYEHUs YHMCEN, Ul 3allUCU CBOMCTB apU(pMETHYECKUX
JIEUCTBUM.

BykBennsie BoipaxeHus. UnciaoBoe 3HaueHNue OYKBEHHOTO BBIPAKEHUSI.

VYpaBHeHHE, KOpeHb  ypaBHeHusA. HaxokaeHue  HEM3BECTHBIX  KOMIIOHEHTOB
apudMeTHuecKux IeHCTBUH.

JlexkapToBbl KOOpAMHATBI HA IUIOCKOCTH. lIlocTpoeHne TOUkM IO ee KoopauHaTam,
OIpeIeIICHUE KOOPAUHAT TOYKH Ha INIOCKOCTH

I'EOMETPUS (220)

Harasignasi reomerpust

Harnsiiaele npenctaBiieHust 0 reoMeTpuuecKux (Gurypax: npsmasi, oTpe3okK, Jiyd, yrod,
JIOMaHasi, MHOTOYT'OJIBHUK, OKPYKHOCTb, Kpyr. B3anMHOe pacnosnokeHue OBYyX NPsSMBIX, IBYX
OKPYKHOCTEH.

MHOroyrojabHuK, MpaBWIbHBIL MHOTOYTOJIBHUK. YeThIPEXYTrONIbHUK, NPSIMOYTOJbHUK,
KBazpaT. Buapl TpeyrojnbHMKOB:  OCTPOYTOJIBHBIM, IPSIMOYTOJIBHBIM,  TYNOYT'OJIBHBIM,
paBHOOEPEHHBII, pABHOCTOPOHHUI.

N300pakeHre reoMeTpuueckux (Uryp Ha HEIMHOBAHHOW Oymare ¢ HCIIOJIb30BaHHEM
LUPKYIIA, JIMHEHKY, YyrojbHUKa, TpaHcnopTupa. [[loctpoenus Ha kineryaroit Oymare. |

JUinHa otpeska, JiomaHou. [lepumeTp MHOroyrojapHuka. ENUHUIBI U3MEPEHMS [UIMHBIL.
W3mepenue UIMHBI OTPE3Ka, IOCTPOEHUE OTPE3KA 3aJaHHOMN JJIMHBI C IOMOIIBIO JTMHEUKH.

Buzel yrios: ocTpslii, IpsIMOM, TYIIOW, pa3BepHyThIU. [ panycHas mepa yria. MI3mepenue
U IIOCTPOEHNUE YIJIOB 3aJaHHOW I'PaJyCHOM MEpPBI C IIOMOILBIO TPAaHCIIOPTHPA.

[TonssTue  momanu  Qurypel;  eAMHMIBI  U3MepeHHs  miom@aaud.  [lnomans
MpsIMOYTOJIbHMKA, KBajpaTa. PaBHoBenukue ¢urypsl. [PaBHOCOCTaBIeHHbBIE PUTYpHI. |

[Pa3pezanue u cocraBneHue reomerpuueckux ¢uryp. IlocTpoeHue mapkerTos,
OpPHaMEHTOB, y30pOB. ]

[Perenue 3a1a4 Ha HAXOX/IEHUE PABHOBEIHMKHUX M PABHOCOCTABIEHHBIX (PUryp.]

Harnsiiaele nmpeacTaBieHust O IpOCTPaHCTBEHHBIX (purypax (kyO, mapasuienenumnes,
npu3Ma, nupaMmuja, map, chepa, KoHyc, nuauHAp). M300paxkeHnue MpoCTpaHCTBEHHBIX (UTYP.
IIpumepsl ceuenunii. MHororpaHHuku. IIpumepsl pa3BepTOK MHOIOTPaHHUKOB, LHJIMHAPA H
koHyca. [Co3nanue mMozeneil mpocTpaHCTBEHHBIX GUryp (13 Oymaru, mpoBOJIOKH, MJIACTUIMHA U
ap.).]

[Tonarue o6bema; equHHIIBI 00beMa. OOBEM NPSMOYTOIBFHOTO NapaljieNienunena, Kyoa.

[Tonsitue o paBeHcTBe Guryp. LlenTpanpHas, oceBas U 3epKajibHasi CAMMETPHUH.
N300paxeHne CMMMETPUYHBIX QUTYP.

AJITEBPA (270)

HN3mepenus, npudanKeHusl, OUEHKHU

[TpuOmkeHHOe 3HAUY€HHWE BEIMYMHBI, TOYHOCTh MNpUONMKEHHs. [AOCOonoTHas W
OTHOCHUTEJIbHAS TOTPEIIHOCTH NpHOmKkeHus.] Pa3zMepbl 0OBEKTOB OKpyxatomiero mupa (OT
AJIEMEHTapHbIX YacTull 10 BeceneHHo), IUTEeTbHOCTh MPOLECCOB B OKPYKAIOIIEM MHUPE.

[Tpukuaka 1 olleHKa pe3ylbTaToB BbhlYKMcIeHUH. CIIOCOObI 3aMCH 3HAUYEHUH BEJIMYMH, B
TOM YHCIIE C BBIJICTICHHEM MHOXKHUTEIS - cTereHn 10 B 3ammcu ymcna

BBenenue B anreopy

BykBeHHbIE BbIpaKeHUsI (BBIPAXKEHUS C IEPEMEHHBIMU). YncnoBoe 3HaueHne OYKBEHHOTO
BbIpakeHMs. JlomycTuMble 3HayeHus nepeMeHHBbIX. lloxcraHoBKa BBIpaXEHUH BMECTO
IIEPEMEHHBIX.

[IpeoOpa3oBanue OyKBEHHBIX BBIPRKEHUII HAa OCHOBE CBOWCTB apU(pMETHYECKHX
necTBuid. PaBeHCTBO OYKBEHHBIX BBIpaKEHHM. TOXKIECTBO.

MHoro4/ieHbl
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CreneHp ¢ HaTypalbHBIM ITOKa3aTeleM M €€ cBoWcTBa. OIHOWIEHBI U MHOTOYJICHBI.
Crenenr wMHorowieHa. CrokeHHe, BbIYMTaHUE, YMHOXXEHHE MHOTOWICHOB. {DopMyIbl
COKpAIIEeHHOT'O0 YMHOXXEHMsI: KBajJpaT CyMMbl U KBaapaT pasHocTH. [Ky0 cymmbl u Ky0
pazHoctu.] ®opmymna paszHoctu KBaapatoB. [DopMynbl CyMMBI KyOOB UM Pa3HOCTH KyOOB.]
[IpeoOpa3oBaHue €00 BBIPAXKEHHSI B MHOTOUJICH.

Pa3nojkeHne MHOrousjeHa Ha MHOXKUTEIH: BbIHECEHHE OOIIEro MHOXKMTENS 3a CKOOKH,
IPYNIUPOBKA, NpUMEHEHHEe (OPMYNT COKpPAlIEeHHOTO YMHOXXEHHUS. MHOTOWIEHbI € OIHOU
nepemeHHod. Kopenb MHoOrowieHa. KBaipaTHbIi TpexdseH, pas3jIokKEHUE KBaJAPaTHOIO
TpexXuieHa Ha MHOXHUTEIH.

AsredOpanyeckue apoou

Anrebpanueckasi qpoOb. OCHOBHOE CBOMCTBO anreOpamueckoit apobu. CokpaiieHue
npob6eii. CroxeHue, BBIMUTaHUE, YMHOKCHHUE, JICTICHUE anreOpandecKux Apooei.

CreneHs C 1eIbIM ITOKA3aTeNIeM U €€ CBOWCTBA.

PanmonansHbie BeIpaXXeHUS U UX ITpeoOpa3zoBanus. Jloka3aTenbCTBO TOXKIECTB.

KBaapaTHbie kopHu

[TonsiTre KkBaApaTHOTO KOPHS, apu(METHUECKOT0 KBAJAPATHOTO KOpHS. YpaBHEHUE BUIA
x? = a. CBoiicTBa apu()METHYECKUX KBAAPATHBIX KOPHEil: KOPEHb U3 IIPOM3BEICHNS, YaCTHOTO,

creneHu. TokaecTBo BUIA [u’E)‘ =a,rae a = 0,Va? = |a|.IIpumenenne cBoiicTB apudmeTn-
YEeCKHUX KBA/IPATHBIX KOPHEW K MPeoOpa30BaHUIO YMCIOBBIX BRIPAKEHUH 1 K BHIYHCIICHUSIM.

YpaBHeHus ¢ OTHOM NepeMeHHOI

VYpaBuenue ¢ ogHoil nepemenHoi. Kopenb ypaBHeHusi. CBOMCTBA YMCIOBBIX PABEHCTB.
PaBHOCHIIBHOCTD YpaBHEHUN.

Jluneiinoe ypaBHenue. [MccnenoBanue NMHEHHOro ypaBHeHus.| PelieHue ypaBHEHHI,
CBOJSIIUXCS K JIMHEHHBIM.

KBanparHoe ypaBHeHue. Henonnsle kBaapaTHble ypaBHeHus. PopMyiia KopHEH
KBaJI[paTHOTO ypaBHeHus. Teopema Buera. Peunienue ypaBHEHHI, CBOASIIMXCA K KBAJPATHBIM.
buxBanpatHele ypaBHeHMs. IIpuMepsl pemnieHusl ypaBHEHMIl TPETbel M UETBEPTOM CTENEHU C
HCIIOJIb30BAaHUEM METOIOB Pa3JI0KEHHUS HA MHOKUTENH [3aMEHbI IEPEMEHHOM |.

Pemienue n1poGHO-pallMOHANBHBIX YPAaBHEHHH.

Perrenue TekCcTOBBIX 335124 anreOpandecKumM Crocooom

Cucrembl ypaBHeHUH

VYpaBHEHHE C IByMsI IIEPEMEHHBbIMH. JIMHEMHOE ypaBHEHHE C JBYMs IEPEMEHHBIMH.
[IpuMepsl pelieHns: ypaBHEHHH B LEJIBbIX YACIIAX.

Cucrema ypaBHEHMH C JByMs NepeMeHHbIMU. PaBHOCMIBHOCTH cucteM. CHucTeMa JIByX
JIMHEWHBIX YpPAaBHEHMH C JBYMs IEPEMEHHBIMH;, pEIICHHE TIOJCTAHOBKOM U CIIOKEHUEM.
Pemenne cucrem IByX ypaBHEHHUH, OAHO U3 KOTOPBIX JIMHEWHOE, a JAPYroe - BTOPOU CTEIICHHU.
[IpuMmeps! penieHust CUCTEM HETMHEHHBIX YPABHEHUN C IBYMS IEPEMEHHBIMHU.

Perienue TeKCTOBBIX 33/1a4 aNreOpanyeckiuM CrocoooMm.

JlekapToBBl KOOpAMHATBHI Ha IUIOCKOCTH. ['paduueckas MHTeprHpeTanus yYpaBHEHHUS C
JBYMsI IEPEMEHHBIMHU.

['paduk nuHEHHOTO ypaBHEHHA C JABYMS NEPEMEHHBIMH. YTJIOBOH KO3(PGUIUEHT
IIPSIMOM; YCIIOBUE NMAPAJIJIEIBHOCTH MPSAMBIX. [ Y CII0BHE NEPIEHINKYISIPHOCTH MPSIMBIX. |

I'paduku nmpocrelmnx HeMMHEHHBIX ypaBHEHHH (rTapaboiia, runep0oiia, OKpy>KHOCTb).

I'padmueckas nHTEpIpeTaLUsi CUCTEMBl YPAaBHEHUH C TBYMS IEPEMEHHBIMHU.

HepaBencrBa

YucnoBble HEPAaBEHCTBA U UX CBOMCTBA

HepaBenctBo ¢ opHON nepeMeHHOW. PaBHOCHJIBHOCTH, HepaBeHCTB. JIuHeiHbIe
HEpaBeHCTBA ¢ OAHOW mepeMmeHHOo#. KBanparHeie HepaBeHcTBa. [[Ipumepnl pernenust apoOHO-
palMoOHaABHBIX HEpaBeHCTB. | CHCTEMBbI HEPABEHCTB C OJJTHOM MTEPEMEHHOM.

3aBHCHMOCTH MEKAY BeTHYHHAMH

3aBUCHUMOCTH MeXxay BenuuunHamu. IIpencraBieHue 3aBUCMMOCTEN MEXKIY BEIMUYMHAMU
B Bujie (hopmyn. Berancnenus no ¢popmynam.
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[IpssMass mpomopIMOHANBHAS  3aBUCUMOCTH: 3amaHue  (Gopmyioi, KodpduiueHt
MIPOIOPLIMOHAILHOCTH; CBOMCTBA. [IpuMephl MpsiMO MPONOPLMOHANIBHBIX 3aBUCUMOCTEH.

OOpaTHasi npoONOpIUOHANbHAS 3aBUCUMOCTH: 3alaHue Qopmynoi, kodhdUIueHT
0o0paTHOW MPONOPIMOHATBLHOCTH; CBOWCTBA. [IpuMepsl 0OpaTHO NPOMOPIHMOHAIBHBIX 3a-
BHCHUMOCTEH.

Pemrenue 3aa4 Ha MPOMOPIIMOHAIEHYIO M 00PaTHO MPONOPIHOHATIBHYIO 3aBUCHMOCTH.

YuciioBbie PyHKIUH

[Monsitue ¢pynkumuu. O6NACTh ONpeneNeHuss U MHOXKECTBO 3HaueHui (QyHkimu. CriocoOs
3amanus QyHkiuu. ['paduk (ynkmuu. CpolictBa GyHKIMH, WX OTOoOpakeHHME Ha Tpaduke:
BO3pacTaHue M yObIBaHWE (PYHKUUH, HYIH (QYHKIMH, COXpaHEHHE 3HaKa. YTeHHEe U MOCTPOCHUE
rpaukoB QyHKIIHIA.

[Ipumeps! rpadMKOB 3aBUCUMOCTEH, OTPaXKAIOIIUX pealbHbIE TPOLECCHI.

OYHKINY, OMMCHIBAIOLIUE MPSAMYI0 MU OOpaTHO MPOINOPLUOHAIBHBIE 3aBUCHUMOCTH, HX
rpaduKu 1 CBOMCTBA.

JIuneiinast pyHKIMS, ee CBOICTBA U rpaduK.

KBagparuunas GpyHkims, ee rpaguk 1 cBOiCTBa.

Crenennble (pyHKUIMU ¢ HATYpaJbHBIMH MOKa3aTelsiMU 2 U 3, UX rpaduKu U CBOMCTBA.
I'paduku pyskumii y=+x,v = {x, v = |x|.

[[TapannensHbIil IepeHOC TPadUKOB BIIOJIb OCEM KOOPAWHAT, CHMMETPHUS OTHOCHUTEIHHO
0Ceil KOOpuHaT. |

Yucnosble nocjie10BaTeIbHOCTH. ApH(MeTHYECKAsA H TeOMeTpUuYecKasi Iporpeccuu

[TonsiTHE YMCITIOBOM MOCIEA0BATENLHOCTH. 3aJaHue MOCIEA0BATEIbHOCTH PEKYPPEHTHOM
dbopmyoit u popmynoii N-ro wiena. [UYucia Gudonaqyw. |

Apudpmernueckass U reoMmerpuueckas — nporpeccur.  Dopmyasl  N-ro 4ieHa
apu(pMeTHYeCKOH M T'eOMETPUYECKOM IMporpeccui, cymMMmbl NMEpBBIX 7 wieHOB. M300paxeHue
YJIEHOB apU(PMETHUECKON U FeOMETPUUECKON MPOrpeccuil TOUKaMu KOOPAMHATHOM IJIOCKOCTH.
JInHEeNHBIN ¥ 3KCIOHEHIMAIBbHBIA pOCT. CI0KHBIE MPOIIEHTHI.

SJIEMEHTDBI JIOI'MKH, KOMBUHATOPUKH, CTATUCTUKHU U
TEOPUU BEPOSATHOCTEM (45)

OnucarejibHasi CTATHCTUKA

[lpencraBieHne maHHBIX B BuAe Tabmuu, auarpamm, rpaduxo. CriydaiiHas
M3MEHYUBOCTh. CTaTUCTHUECKHUE XapaKTEPUCTUKH Habopa JaHHBIX: cpefHee apudmMernyeckoe,
MejanaHa, HauOoJblllee U HauMeHbllee 3HaueHus, pa3Max. lIpeacraBneHuss o BBIOOPOYHOM HC-
CIIEJOBaHHH.

Cay4aiinble cOObITHS U BEPOSITHOCTH

[TonsiTve o ciiydaifHOM OMBITE U CIIY4aiiHOM COOBITUU. DieMeHTapHble coObITHs. YacToTa
ciyyaitHoro coObiTus. CTaTUCTHUYECKUH MOJIXOA K TMOHATHIO BeposTHOcTH. [HecoBmecTHbIe
coObiTusi. DopMmyna CIOXKEHUS BEPOATHOCTEH.] BeposSsTHOCTH MPOTHMBOIONIOXKHBIX COOBITHM.
JlocTOBEepHbIE U HEBO3MOXHBIE COObITHS. PaBHOBO3MOXXHOCTH coObITHH. Kitaccuueckoe
oTpezieNIeHUuE BEPOSITHOCTH.

DJIeMeHTbl KOMOMHATOPUKHU

Pemenne xomMOuMHATOpHBIX 3a1ady mepedbopoM BapuaHToB. KomOHHATOpHOE MpaBHIIO
yMHOkeHus. [lepecTaHOBKY U akTOpHa.

MHoxkecTBa. JJIeMEHTbI JIOTHKH

MHOXeCTBO, 3J€MEHT MHOKECTBA. 3a/laHue MHOXXECTB MEePEUYHCIECHUEM 3JIEMEHTOB,
XapaKTepPUCTHUECKUM CBOMCcTBOM. CTaHmapTHble 00O3HA4YEHMs YMCIOBBIX MHOeECTB. Ilycroe
MHOXeECTBO M ero oOo3HaueHue. IlonmHoxkecTBo. OObEIUHEHHE U TEPECEUCHHE MHOMKECTB,
Pa3HOCTb MHOXKECTB.

NnmrocTpanus OTHOMIEHUH MEXIY MHOKECTBAMHM C TOMONIBIO aMarpaMmm Oiliepa -
Benna.

[ToHsATHE O PABHOCHIIBHOCTH, CJIEJIOBAHUH, YIIOTPEOICHHUE JIOTHYECKUX CBA30K eciu Mo

17



6 NMOoM U MOJIbKO 6 mom ciaydae, U, uiu.

Pe3epB ¢B0001HOTO y4eOHOT0 BpeMeHn — 65 yacoB.

Conep:xaHue y4eOHOT0 nmpeaMera
C onpe/eieHHeM OCHOBHBIX BHI0OB y4eOHOI JeATeIbHOCTH
(5 yacoB B HeeJI10)

MATEMATUKA 5-6 kiaccesl

OcHOBHOE cOoJIep:KaHKe 110 TEMaM

XapakTepucTuka OCHOBHBIX BUJIOB
JIeSITEIbHOCTH YY€eHUKa (Ha YpOBHE y4eOHbIX
JIeACTBUIA)

HartypaabHble ynuciia

Harypanpubiii psa. [ecstuynas cucrema
CUHCJICHHS. [[To3ummonHsie CHUCTEMBI
cuncnenus.] Apudmernyeckue neHCTBUS C
HaTypaJbHBIMU unciamu. CBoiicTBa apudme-
THYECKUX JNECHUCTBUN.

[lonsiTue © CcTENmeHWM ¢ HaTypaTIbHBIM
nokasareneM. KBaapar u ky0 uucina.

Uucnosbie BBIPAXKCHMUS, 3HAYCHHE
YHCIIOBOTO BbIpaxeHusd. [lopsiok nencTBuil B
YUCJIOBBIX  BBIPAXKCHHUSX,  HCIIOJIH30BaHUE
CKOOOK.

Pemenue TEKCTOBBIX
apu(METHYECKIM CITIOCOOOM.

Hemutrenu wu  kpatubie. HaubGonbmmuit
oO0mwmii  JmenuTenb; HaWMEHblee  oOIee
kpatHoe. CBoiicTBa nenumoctu. IlpusHaku
nenumoct Ha 2, 3, 5, 9, 10. [Hpyrue
MpPU3HAKU JeIUMOCTU (Hampumep, Ha 4, Ha
25).] [TIlpoctbie ®  cOCTaBHbIE  4YHCIIA.
Paznosxenre HaTypalbHOTO YKCIa HA MPOCTHIE
MHOXUTENH. [Anroputmbl HaxoxaeHuss HOK
u HOJI.] Jlenenue ¢ octaTkoM.

3aJa4

OnuceIBaTh CBOMCTBA HATYPAIBHOT'O PSA.
Yurtath 1 3aIMCHIBATh HATYPAJIbHBIC YHCIIA,
CpaBHUBATh U YIOPSAOYUBATDH HX.
BbInoHATL BBIYUCICHUS C HATypajJbHBIMHU
YUCJIAMH; BBIYHCJIAATH 3HAUCHUS CTEIICHEH.
DopMyIHPOBATH CBOMCTBA
apudmeTnyecKkux NeHCTBUH, 3aIUCHIBATD HX
C MOMOIIBI0 OYKB, MPeo0pa3oBLIBATH HA UX
OCHOBE YUCJIOBBIE BbIPAXKEHUSI.
AHAIU3UPOBATHL U OCMBICIUBATH TEKCT
3amaun,  nepeopMmynHpoBaTh  YCIOBUE,
U3BJICKAaTh HEOOXOIUMYI0  HMH(POPMAIIHIO,
MO/EeJMPOBATh YCIOBHE C MOMOILIBIO CXEM,
PUCYHKOB, DPEAIbHBIX TPEIMETOB; CTPOUTH
JIOTUYECKYIO LEMOYKY paccyXJIeHHUl;
KPUTUYECKH OLlEeHUBATh TOJIYYCHHBIA OTBET,
OCYHIECTBJSATh CaMOKOHTPOJIb, TPOBEPS
OTBET Ha COOTBETCTBUE YCIIOBHIO.
®opmyMpPOBaTh ONpPENEICHUs JCIUTEN U
KpaTHOTO, MPOCTOTO MU COCTAaBHOTO YHCE,
CBOMCTBA U MPU3HAKU JEIHUMOCTH.
Jloka3pIBaTh ¥ ONPOBEPraTb C IMOMOIIBIO
KOHTPIPUMEPOB YTBEPKACHUS O JETUMOCTH
YHCEL.

KuaaccnpuuupoBars HaTypanbHble YucIa
(deTHBIE W HEYETHBIC, MO OCTaTKaM OT Je-
JIeHUs HAa 3 U T. I1.).

HccaenoBarb MPOCTEUIIINE  YHUCIIOBBIE
3aKOHOMEPHOCTH, NMPOBOAUTH YUCIIOBbIE

JKCIEPUMEHTHl (B TOM 4YHCIE C HC-
10JIb30BAHKEM KaJIbKYJISITOpPa, KOMIIBIOTEPA)

Apoon
OOBIKHOBEHHbIE Ipoou. OcHoBHOE | MoaenupoBathb B rpaduyeckon,

cBOMCTBO Apobu. CpaBHEHHE OOBIKHOBEHHBIX
Tpo0ei.

Apudmernueckue JeNCTBUA c
OOBIKHOBEHHBIMH JIpoOsimu. Haxoxknenue ya-
CTH OT IIEJIOTO U IIEJIOTO TI0 €ro YacTH.

Hecaruunbie pooHu. CpaBHeHne
NECATUYHBIX  JpoOeil.  Apudmernyeckue
JNEUCTBUS C ECATUIHBIMU JPOOSIMH.

npeIMeTHOW ¢opMe TOHSATUS U CBOMWCTBA,
CBSI3AHHBIC C IIOHATUEM O6I)IKHOB€HHOI71
Ipoowu.

@ opMyJIMPOBATH, 3aNMMHCHIBATH C TIOMOIIBIO
OYKB OCHOBHOE CBOHCTBO IpoOH, MpaBuia
JIEHCTBHI ¢ OOBIKHOBEHHBIMU JIPOOSMH.
IIpeoGpa3oBbIBaTh OOBIKHOBEHHBIE IPOOH,
CPaBHUBAThL W  YIOPSAJIOYMBATH  HX.
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[IpencraBnenne AecATUYHOW OpoOM B BHUIE
OOBIKHOBEHHOH JIpoOM U OOBIKHOBEHHOW B
BUJIE JECITUYHOMN.

OtHowenune.  Ilponopmus;
CBOMCTBO IPOIIOPLIH.

IIponentsl. HaxoxaeHue NpoLEHTOB OT
BEJIMYMHBI M BEJIMYMHBI 110 €€ IPOLIEHTaM;
BBIPQ)KEHUE OTHOLLEHMSI B IIPOLICHTAX.

Pemenne TEKCTOBBIX
apu(METHYECKUM CIIOCOO0OM

OCHOBHOC

3aj1a4

BbINOJIHATL  BBIUKCIEHHS C  OOBIKHO-
BEHHBIMHU JIPOOSMH.

Yurtath U 3alIUCHIBATDH JCCATUYHBIC TPOOH.
IIpencraBasaTh OOBIKHOBCHHBIE JPOOM B
BHJIC JCCSATHUYHBIX JIpoOEH M JIECATUYHBIC B
BHJIC OOBIKHOBEHHBIX HAXOJUTh
JIECATUYHBIC TPUOIMKEHUSI OOBIKHOBEHHBIX
TPOOEii.

CpaBHUBATH U YHOPSIA0YUBATH
JIECATHYHBIC Ipoow. BbinoaHAThL
BBIYHCIICHHS C JIECATUIHBIMH JIPOOSIMHU.
Hcnoab3oBaTh SKBHBAJICHTHEIC
MPEACTABICHUS JPOOHBIX YHCET TMPHU HUX
CpaBHEHUU, TTPU BBIUMCICHUSX.

BbINOJHATL TPUKUIKY U OLEHKY B XOJE
BBIYMCIICHHI.

OO0BACHATD, 4To TaKkoe MPOIICHT.
IIpencTaBasATh MPOICHTH B BHJE IpOOCH U
JipoOu B BUJIE MTPOILICHTOB.

OcymecTBasAT, TOUCK uWH(MOpManuu (B
CMMU), conepxalieil AaHHBIC, BBIPAKEHHBIC
B IIPOIICHTAX, HHTEPIPETHPOBATD HX.
IlpuBoaMTHL  TPUMEPHl  KCIOJIH30BAHMS
OTHOUIEHUI HA MTPAKTHUKE.

Pemarb 3amaun Ha NpoLEHTH U Jpodu (B
TOM YHCII€ 3a/layd U3 pealbHOM NPaKTHKH,
UCITIONB3YsI npu HEOOXOJIMMOCTH
KalbKYJIATOP);  HMCHOJb30BATh  TOHATHUS
OMHOWEHUss U Nponopyuu TPUA PEIICHUU
3ajad.

AHATU3UPOBATHL U OCMBICJIUBATH TEKCT
3ajaud, nepedopMyIMpPOBaTH  YCIOBHE,
U3BJIEKaThL HEoOXoauMyro uH}oOpMaIuio,
MOAEeJMPOBATh YCIOBHE C MOMOIIBIO CXEM,
PUCYHKOB, DPEAIbHBIX TPEIMETOB; CTPOUTH
JIOTUYECKYIO LETIOYKY paccyXJIeHHUl;
KPUTUYECKH OLlEHUBATh TOJIYICHHBIA OTBET,
OCYHIECTBJISATh CaMOKOHTPOJIb, MPOBEPS
OTBET HA COOTBETCTBUE YCIIOBHIO.
IIpoBoauThL  HECIOXHBIE  HMCCIEIOBaHUS,
CBSI3aHHBIE CO CBOMCTBAMHU JPOOHBIX YHCEN,
ONUPAsICh Ha YMCIIOBBIE SKCIEPUMEHTHI (B
TOM YHCIIE C UCIIOJIb30BAHUEM KaJIbKYJISATOPA,
KOMIIBIOTEPA)

PanmnonaabHbIE YHcIa

[lonoxurenpHble U
YHUCia, MOAYJb YUCIA.

N3obpaxenue quCen TOYKaMU
KOOPDAMHATHOW  INPAMOW;  IeoMeTpuYecKas
MHTEpIpeTays MOIYJIS YACIIA.

MHOXeCTBO 1ENbIX 4ucesl. MHOXEeCTBO
panMoHaIbHBIX YHCEIL. CpaBHeHue

OTpULATCIILHBIC

IIpuBoauTL TpUMEPBHl HCIONB30BaHMUS B
OKpYXAaloIIeM MHpE TMOJOKHUTEIbHBIX U
OTPHULIATENBHBIX yHcel (Temneparypa,
BBIMTPBILI MPOUTPHII, BBIIIE - HHXKE
YPOBHS MOpS U T. I1.).

HN3o00paxkatsh MOJIOKUTETbHBIE u
OTpULATENIbHBIE pallMOHAIbHBIE YHCIA
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palMoHaJIbHBIX  uuced.  Apudmerudeckue
JEUCTBUS C palMOHAIbHBIMU unciaamu. CBoii-
cTBa apu(PMETUUECKUX TCHCTBUN

W3mepenusi, NpUOIMKEHUS,  OLEHKHU.
3aBUCUMOCTH MEXITY BEJIMYMHAMU

[TpubnuxeHHoe 3HAUYEHUE BEJIWYMHBI,
OKpYTJICHHE HaTypaJIbHbBIX qyucen u

JECSITUUHBIX apobOeil. [Ipukuaka u oueHka
pEe3yIabTAaTOB BHIYUCICHUH.

IIpumepsl 3aBUCUMOCTEN MEXIY
BEJIMYMHAMU: CKOPOCTh, BPEMs, PaCCTOSHHUE;
IIPOU3BOJIUTENIBHOCTb, BpeMs, pabora; IeHa,
KOJIMYECTBO, CTOUMOCTh U Ap. I[IpencraBnenue
3aBHCUMOCTEH B BUE (HOpMyI.

Pewenue TEKCTOBBIX
apu(PMETHIECKUM CIIOCOOOM

3a7a4

TOYKaMHU Ha KOOPJMHATHOM MPSIMOM.
XapakTepu3oBaTb  MHOXECTBO  IIEJIbIX
YHUCEJ, MHOKECTBO PAIlMOHATBHBIX YUCEI.
®opmyaupoBaTb U 3alUCBIBATH  C
MOMOINbI0 OyKB CBOWCTBA JIGUCTBUH C
palMOHAIBHBIMM YHUCIaMH, NPUMEHATh HX
JUISL IPeoOpa3oBaHUsl YUCIIOBBIX BBIPAKECHUM.
CpaBHUBATH Hu YHOpPS10YMBATh
parMoHaIbHBIC qHycIa, BBLINOJIHATH
BBIYHCIICHUS C PAIHOHAIBHBIMU YU CIaMHU

N3mepenus, npudanxeHns, OHeHKU. 3aBUCMMOCTH MKy BeJIMYUHAMU

[IpubnmxkeHHOe 3HAYEHHWE BEIMYUHBI,
OKpYTJICHUE HaTypaJbHbIX qucen u
JecITUUHBIX Apobeit. Ilpukuaka M oleHka
pEe3yJIbTAaTOB BBIYUCIIEHUM.

ITpumepsr 3aBUCUMOCTEU MEKIY
BEJIMYMHAMHU: CKOPOCTh, BPEMS, PACCTOSIHUE;
MIPOU3BOIUTENLHOCTD, BpeMs, paboTa; IeHa,
KOJINYECTBO, CTOMMOCTH U 1Ip. [IpencraBnenue
3aBUCHUMOCTEH B BHIe (HOPMYIL.

Pemenue TEKCTOBBIX
apu(pMEeTUYECKUM CIIOCOOOM.

3aJ1a4

BbipaxkaTb OJHUM E€OUHUIIBI H3MEPEHUS
BEJIMYUHBI B JIPYTHX €JMHHIAX (METpPHI B
KUJIOMETpaxX, MUHYTHI B 4acax u T. IL.).
OkpyrasTh HaTypaJbHbIC qpclia u
JECATHUYHBbIE IpOOU. BBINOMHATH MPUKUAKY
Y OIICHKY B X0J1€ BHIYMCIICHH.
MopaeanpoBaTh HECIOKHBIE 3aBUCUMOCTH C

ITOMOIIILIO bopmy; BBLINOJIHATH
BBIUUCIICHHS 110 (hOpMyIIaM.

Hcnoan3oBare 3HAHUA O 3aBHUCHMOCTSX
MEXIy BeIUYMHAMH (CKOPOCTh, BpeMms,

pacctosiHue; paboTa, MPOM3BOJUTEILHOCTD,
BpeMs W T. 1I.) TPU PEIICHHWH TEKCTOBBIX

3aa4;, OCMBICJIHBATHL  TEKCT  3ajauH,
U3BJeKATh HEOOXOAMMYIO HH(OPMAIIHIO,
CTPOUTH JIOTHYECKYIO [ETIOYKY

pacCyXIE€HHUM; KPUTUUECKA OLEHHMBATH
MOJTYYECHHBIN OTBET.

DJIeMeHTBI aJIredpbl

Hcnonb3oBanue OykB 111 0003HAUEHUS
qyces, JIs 3allUCU CBOMCTB apu(pMEeTHUYECKUX
JNEUCTBUMN.

bykBeHHblE ~ BBIpaKEHHS.
3HaueHUe OYKBEHHOTO BBIPAKECHHUS.

VYpaBHeHue, KOpEHb YpaBHEHUS.
HaxoxzaeHne HEW3BECTHBIX  KOMIIOHEHTOB
apuMETUIECKUX JEHCTBUH.

JlexkapToBbl KOOpAMHATHI Ha ILIOCKOCTH.
[loctpoeHne TOYKM TIO €€ KOOpJAUHATaM,
OIIpeIeNIEHUE KOOPANHAT TOUYKH Ha INIOCKOCTU

YucnoBoe

Yutath ¥  3anuchbiBaTh  OYKBEHHBIE
BBIPAXKEHHS, COCTaBIIATH OyKBEHHBIE
BBIPAXKEHHUS 110 YCIOBUSM 3a/1a4.

Buraucaarsb YHCJIIOBOE 3Ha4YCHUE
OYKBEHHOTO BBIDQKCHHS TMPU 3aJaHHBIX

3HaYEHUSX OYKB.

CocTaBJisITh ypaBHEHUS 110 YCIOBUSM 33]1a4.
Pemiate npocreiimye ypaBHEHUS HA OCHOBE
3aBHCHUMOCTEN MEX1y  KOMIOHEHTaMu
apu(pMETHIECKUX JICHCTBUH.

Crpoutrh Ha KOOPIMHATHOW IUIOCKOCTH
TOYKU U (PUTYpBI O 3aJaHHBIM
KOOpJMHAaTaM, ONpeeIsTh
TOYEK

KOOPAMHATHI

OnucaresabHas cratucTuka. Bepositrhocts. KomOnnaropuka
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[IpencrasneHue NaHHBIX B BHJIE TAOJIHII,

N3Baekary wuHbopManuMio H3 TAOMUI U

JMarpaMm. JyarpamMM, BBINOJHATH BBIYHUCICHUSA 110
[Tousstve 0  ciydalHOM  COOBITHH. | TaOJIMYHBIM JaHHBIM, CPaBHMBATh
JIOCTOBEpDHOE M HEBO3MOXKHOE COOBITHS. | BEIMYMHBL,  HAXOAMTbL  HauOOJbIIME M
CpaBHeHI/Ie IIIAHCOB. HAaNMMCHBIINEC 3HAUCHUA U AP.
Pemenue KOMOWHATOPHBIX 3a7a4 | BeInoJaHsTH cbop MH(pOpMaLUn B
METOOM nepedopa BapHaHTOB. HECJIOKHBIX  ClIy4asdX, OPraHU30BbLIBAThH
uH(pOpMaLIMIO B BUJE TaOJIUIl U IUAarpaMM, B
TOM 4YHCJIIE€ C IIOMOLIbI0 KOMIIBIOTEPHBIX
IIPOTrpaMM.
IIpuBoANTHL TpUMEPHI CITy4alfHBIX COOBITHH,
JIOCTOBEPHBIX U HEBO3MOXHBIX COOBITHH.
CpaBHUBATH LIAHCBI HACTYIUICHUSA
COOBITHI{; CTPOUTH PEUYEBBIC KOHCTPYKIUU C
HCIIOJIb30BAaHUEM  CJIOBOCOUYETAaHUN  Oonee
6EPOAMHO, MAJIOBEPOAMHO U JIP.
BoinosHATL 1epebop BCEX BO3MOXKHBIX
BapUaHTOB JUIsl TepecyeTa OOBEKTOB HIIH
KOMOMHAIMH, BBIAEIATh KOMOHMHALIVH,
OTBEYAIOIINe 3aJaHHBIM YCIOBUAM
Harnsinaasi reomerpust
Harnsausie [pEACTaBIICHUS o | PacmosHaBarbh Ha ueprexax, pUCYHKax, U
reOMETPHUYECKUX (UTypax: MpsiMasi, OTPE30K, | MOACIISAX reoMeTpuyecKue burypsl,
JAy4, yroi, JIOMaHas, MHOTOYTOJIbHUK, | KOHGUTYpaluu buryp (mockue 3¢
OKPY>KHOCTh, KpyT. B3aumHoe pacnosoxkeHue | npoctpancTBeHHbIe). [IpMBOAMTL MpUMEPHI
JIBYX MPSIMBIX, IByX OKPYXHOCTEH. aHAJIOTOB ~ TE€OMETpPUYEeCKUX  ¢Guryp B

MHOroyronabHuK, MIPaBUIIbHBIN
MHOT'OYTOJIbHUK. YeTsIpeXyronbpHUK,
MIPSIMOYTOJIBHUK, KBaJApaT.

Bunasl TpeyrosbHUKOB: OCTPOYIOJIBHBIN,
MPSIMOYTOJIBHBIN, TYNOYTOJIbHBIM,

paBHOOEPEHHBIN, pABHOCTOPOHHUH.

N300pakeHre reomMeTpuueckux Quryp
Ha HEJIMHOBAaHHOW OyMare c MCIOJIb30BaHHEM
LUPKYJIS, JUHENKHY, YTOJIbHHKA,
Tpancroptupa. [[loctpoeHuss Ha KiIeT4aTON
Oymare. ]

Jnuna otpeska, nomanou. Ilepumerp
MHOTOYTOJbHUKA.  EAuMHULBI ~ u3MepeHus
JuHbl.  M3MepeHne  IMHBI  OTpeE3Ka,

IIOCTPOEHHUE OTpe3Ka 3aJaHHON JUIMHBI C IO-
MOIIBIO JTUHENKH.

Bunsl yrinoB: OCTphIi, NpsSMOH, TYIOH,
pasBepHyThii. I'pagycHas  Mepa  yria.
N3mepenne U MOCTpOEHUE YIVIOB 3aJaHHOU
IpaJyCHOM MEPBHI C TOMOILBIO TPAHCIIOPTUPA.

[Tonstne mmomanu GUTYpHI; EAMHUIIBI
U3MEpPEHUS TUIOIIA TH. ITnomane
MpsMOYTOJIbHUKA, KBajpaTa. PaBHOBEIMKHE

¢urypsl. [PaBHococTaBneHHbIe (UTYPBL. |
[Pazpezanue u COCTaBIICHHE
reomerpuueckux ¢uryp. [locrpoenue

OKpY’KaloIleM MHpe.

N300pakatrh reomerpuueckue GUryps U ux
KOH(UTYypalyu OT PyKU U C UCIIOJIb30BaHUEM
YepTE)KHBIX HMHCTpyMeHTOB. M300paxkarth

reoMeTpuyeckue (QUrypbl Ha KJIET4aTou
Oymare.

HN3mepsaATb ¢ [OMOLIBIO  JIMHEHKU U
CPaBHUBATbL JUIMHBI OTpe3koB. CTpouTh
OTPE3KHM 3aJaHHOW JUIMHBI C IIOMOIIBIO
JUHEWKUM W IUPKYJIsd, YIJbl  33JaHHOMU
BEIIMYUHBl C IIOMOLIBIO  TPAHCIOPTHUpA.

BreipaxkaTth OqHU €IMHUILIBI U3MEPEHUS JTJIUH
yepes IpyTHe.

Beipaxkats onHUM
YTJIOB Yepe3 ApyTHe.
BeruucasaTs  1momaad  KBaJpaToB U
MPSIMOYTOJIBHUKOB, ~ MCTOJB3YSI  (OPMYIIBI
IJIOIAaAM KBajapaTa M MPSIMOYTOJbHUKA.
Beipaxkatb OHU €AMHUIBI U3MEPCHUS
IJIOIA U Yepe3 APyTHeE.
H3roraBauBaTh

buryper  u3
pa3BepTKu  KyOa,

€IMHUIIBI  U3MEPEHUS

IIPOCTPAHCTBEHHBIC
pa3BepTOK;  pacro3HaBaThb
napajulejenunena, In-
paMubl, HUJIMHApAa u KOHYCa.
PaccmaTrpuBare  IpoCTEHININE  CEUCHUS
IIPOCTPAHCTBEHHBIX (QUIyp,  IOJydaeMble
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MIapKETOB, OPHAMEHTOB, yY30pOB. |

[Pemienne  3amau Ha  HAXOXKIACHHUE
PaBHOBEJIMKHUX U PaBHOCOCTABJICHHBIX (PUTYP.]

Harmsanusie [IpEACTaBICHUSA 0
MPOCTPAHCTBEHHBIX burypax (xy0,

napajuiesienune/, mpu3Ma, mupamMuia, map,
chepa, KoHyc, uMIMHAp). M300pakeHue
MIPOCTPAHCTBEHHBIX dburyp. [Tpumepsr
CCUYCHUI. MHOrorpaHHuKH. [Tpumepsl
pa3BepTOK MHOTOTPAHHHUKOB, [HUJIUHApPA U
KOHYca. [Co3nanue MoJeneun
MIPOCTPAHCTBEHHBIX  (UTYD Oymaru,
MIPOBOJIOKH, TUTACTUIIMHA U JIp.). ]

[ToussTue oOBEMa; eAUHHILI O0BEMA.
O6beM MNPsSMOYTOJIBHOTO TapasuiesenuIea,
KyOa.

[TonsTne 0
LenTpanbHas,
CUMMETPUHU.

dburyp.

(u3

paBEHCTBE ¢buryp.
oceBass M 3€pKalbHas
N300paxeHne CHUMMETPUYHBIX

MyTeM MPEJIMETHOTO0 WA KOMIBIOTEPHOTO
MOJICJIUPOBAHUS, OTIPEEIATH UX BUIL.
BoruucasTh 00BEMBI KyOa u
MPSIMOYTOJIBHOTO napajuleJenunena,
UCIonb3ys GopMysIsl 00beMa Kyda U IpsiMo-
YTOJBHOTO TMapajienenumena. Bpipaxkatb
OJIHU EIVHMIIBI HM3MepeHus ol0bema dyepes
JIpyTHE.

HccienoBarb W ONMCHIBATH  CBOMCTBA
reoMerpuueckux  ¢uryp  (IUWIOCKHX  H
MIPOCTPAHCTBEHHBIX), HCIIOJIB3YsI JKCHEPH-
MEHT, HabI0/IeHueE, U3MEpEHHE.
MoaenupoBaTh T€OMETPUICCKUE OOBEKTHI,
UCIOJNIB3YS OyMary, IIacTUIINH, IPOBOJIOKY U
Ip. Hcnoan3oBatb KOMITBIOTEPHOE
MOJICTIMPOBAHUE U OKCHEPUMEHT IS
U3YYEHUS CBOIICTB TeOMETPUUYECKUX
00BEKTOB.
Pemath 3amaum Ha HaXOXICHUE JUIUMH
OTpPE3KOB, MEPUMETPOB MHOTOYTOJIHHUKOB;
rpagyCHOM  MeEpbl  YIUVIOB;  IUIOIIAJACH
KBaJIpaTOB U MPSIMOYTOJIBHUKOB; 0OBEMOB
KyOOB u MPSIMOYTOJIBHBIX
napajuiefienunenoB, Kyba. Bbiaeast B
YCJIOBHH 33Jla4ll JaHHBIC, HEOOXOIUMBIE IS
€€ PEILIEHUs, CTPOUTH JOTUYECKYIO LIETIOUYKY
pPacCyXIEHHM, CONMOCTABIATD I10Jy4YCHHBIN
pe3ynbTaT C yCIOBUEM 33/1a4H.

Haxoauthb B OKpyXaromeM MUpe TUIOCKUE U
MPOCTPAHCTBEHHBIE CUMMETPUYHBIE (QUTYPBHI.

H3o0paxath paBHBIE burypsl;
CUMMETPUYHBIC PUTYPBI
AJITEBPA 7-9 knacchbl
JlelicTBUTEIbHBIE YHCIA
Pacimmpenne MHOXECTBAa HATypalbHBIX | XapaKTepu30BaTh  MHOXECTBO  IEJIBIX

qucCCI 10 MHOXCCTBa INCJIbIX, MHOXCCTBA
HEJBbIX YUCCIT O MHOXCECTBA pAallMOHAJIBHBIX.
m

ParuonasbHOE YHMCIIO KaK OTHOIIEHHE -, TJIE
m - LEJIOE YUCIO, 1 - HATYypPaJIbHOE.

CreneHs cC 1IEJIBIM [T0KA3aTEIIEM.

KBagparsslii kopeHnp n3 uucina. Kopenb
TpeThell cteneHu. [[loHsTHE O KOpHE N-it
CTEeNEHW U3 4YHucia.|] 3amuch KOPHEH ¢
MIOMOIIIBIO CTETIEHH € IPOOHBIM MOKa3aTeJIeM.

[TonsiTue 00 uWppalMOHATILHOM YHCIIE.
UppanmuoHansHOCT,  umcaa V2 u
HECOM3MEPUMOCTh CTOPOHBI M JUAroHaJn
KBaJpara. Jecsatuanbie npUOIIMKEHUS
uppauuoHanpHeIXx umcen. [Iloctpoenne Ha
KOOPAVHATHOU IpsAMOM TOYEK,
COOTBETCTBYIOIUX MPPALMOHAIBHBIM YUCIIAM

YrceJ, MHOXXECTBO pallMOHAIBHBIX 4YHCET,
ONMCHIBATh COOTHOIIEHHE MEXAYy 3TUMHU
MHOXECTBaMHU.

CpaBHMBaTh " yHOpsSiA0UHBATh
panroHaIbHbIE qHca, BBITTOJTHSTH
BBIUUCIICHUSI C PAlMOHAIBHBIMU YHCIIAMH,
BBIUUCIIATh 3HAYCHHS CTENEHEW C IIeIBIM
MoKa3aTeseM.
®opmyMpOBaTh
KBaJJpaTHOT'O KOPHS M3 YUCIIA.
Hcnoab3oBate rpaduk QyHKIUH )y = X
JUIL  HAaXOXKJCHHS  KBAJPaTHBIX  KOpPHEW.
BbluucasTh TOYHBIE M TPUOIMIKECHHBIC
3HAQUeHWs  KOpHEH,  WCIONB3ys  IpHU
HEOOXOIUMOCTHU KaIbKYISATOP.
@®opMyIHpOBaTh  ONpEACICHHE  KOPHS
TPeThel CTETEHH, HAXOAUTH 3HAUYCHHUS

OIIPCACIICHUC

2
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BUJAa +/m, TJA€ n - HATypalbHOE YHCIIO.]
MHOXEeCTBO JEHCTBUTEIBHLIX YHCEIT,

MpEeACTaBICHUE  JEUCTBUTENBbHBIX  YHUCEI

OCCKOHEYHBIMU  JCCATHYHBIMH  JPOOSIMH.

CpaBHenue aercTBUTENBHBIX uMcen. [[lepuo-
JTUYECKUE U HENEPUOJUUYECKUE ICCATUYHBIC
npobu.| BzauMHO 0lHO3HAUYHOE COOTBETCTBUE
MEXIy  JIeUCTBUTEIIbHBIMU  YUCIAMU U
TOYKaMU KOOPJAMHATHOM mpsiMoil. YUucioBbie
IIPOMEXYTKH: UHTEPBAJI, OTPE30K, JIy4.

KyOMYEeCKUX KOpHEH, NpH HEOOXOIUMOCTH
UCIIOJIB3YS KaJbKYJIATOP.

HccnenoBath cBOWCTBA KBaPAaTHOTO KOPHS,
KyOMUYeCKOTO KOpHS, TMPOBOJS YHCIOBBIE
AKCIIEPUMEHTHI C HCIIOJIb30BAHUEM
KaJIbKYJISITOPa, KOMIBIOTEPA.

IIpuBoauTs mNpUMEpHl  UPPALUOHATIBHBIX
YlCell; PAcllO3HaBaTh pallMOHAIbHBIE U
UppalMOHANIbHBIC YKCIa; H300pakaTh 4Kcia
TOYKaMU KOOPJAMHATHOU IIPSIMOA.

Haxoauth  necsaTuuHble  NPUOIMKEHUS
pPalMOHAIBHBIX W HWPPALMOHAIBHBIX YHUCEN;
CPaBHUBATH u yHOps10YUBATH
JECUCTBUTEIbHBIC YHCIIA.

OnucbiBaTh MHOXECTBO JICHCTBUTEIBHBIX
gucen. Hcmoab3oBaTh B MHCHbMEHHOM
MaTeMaTHYecKol peun 0OO3HAYCHHUS] U
rpaduyecKkue M300paKEHUS YHCIOBBIX
MHOECTB, TEOPETHKO-MHOKECTBEHHYIO
CHUMBOJIUKY

N3mepenus, npudainkeHns, OeHKH

[IpubnuxkeHHOE 3HA4YCHHE  BEJIIUYUHBL
TOYHOCTh MNPUONMKCHHS. [AOCONOTHAS U
OTHOCHUTEIbHAs TOTPEUTHOCTH MPUOIINKEHHUS. |
Pa3mepsl 00BEKTOB OKpy’KarIiero mupa (Ot
AJNIEMEHTapHBIX YacTHll 10 Bcenennoit), miu-
TEIbHOCTh IPOIIECCOB B OKPYIKAIOILIEM MUPE.

[Ipukuaka ©  OLEHKa  pPe3yJIbTaTOB
BerauciaeHui. CriocoObl 3amucH  3HAYECHUH
BEJWYHMH, B TOM 4HCIIE C BBIJACICHUEM

MHOXUTENA - crerenn 10 B 3amucu yucia

Haxoauth, aHAJIU3UPOBATH, CONOCTABJIATH
YHCJIOBBIC XapaKTEePUCTUKHU 00BEKTOB
OKpYKaroIIEero MUpa.
Hcnoan3oBarh 3aIMCh
CTaHIAPTHOM  BHJE A BBIPAKECHUS
pasmepoB 00BEKTOB, JUTUTEIBbHOCTH
MPOLECCOB B OKpY>Karolem MHpE.
CpaBHUBATHL 4YHMCIa M BEIUYUHBIL, 3a-
MMCaHHBIE ¢ UCIIONb30BaHueM crenenu 10.
Hcnonb3oBath pasHble (OPMBI  3aMUCU
MPUOJIMKEHHBIX 3HAYCHHH, JeJaTh BBIBOJIBI
0 TOYHOCTH MPUOITUKECHHUS.
BbLINOJHATH BBEIUMCICHUS

qucia B

C PpEalbHBIMU

JTAHHBIMU.
OkpyrisaTe  HaTypaJbHBIE  4YHCIIa H
JeCATUYHbIE JPOOH.
Boeinoansars MPUKHJIKY u OIICHKY
pe3yJIbTaTOB BEIYMCIIEHUI
BBenenue B anredpy
bykBennble BbIpaxeHHs! (BbIpakeHUs C | BBINOJIHATH  DIEMEHTapHBIE  3HAKOBO-
MIEPEMEHHBIMHU). Yucnosoe 3HAYCHHUE | CHMBOJIMYECKHE  JICUCTBUS:  TPUMEHSTH
OYKBEHHOTO  BBIpQXEHUSI. JomycTtumble | OyKBBI Uit 0003HAYCHUS YUCEN, AJS 3aIHCH
3HaYEHUs MEPEMEHHBIX. [ToncranoBka | oOmMx YTBEPKACHHUI; COCTaBJIAITH
BBIPAXKEHUI BMECTO MIEPEMEHHBIX. OYKBEHHBIE  BBIPQKECHHS TI0  YCIIOBUSM,
[IpeoOpa3oBanre OyKBEHHBIX BBIPAKEHUH | 3aJaHHBIM CIIOBECHO, C IOMOIIBIO PUCYHKA
Ha  OCHOBE CBOWCTB  apu(METUUYECKUX | WIH yepTexka; npeodpa3oBbLIBATH
JEUCTBUU. PaBeHcTBO OYKBEHHBIX | alireOpanyeckue CyMMBI M TPOHM3BEICHUS

BbIpaKeHUH. TOXKAECTBO.

(BBINOJIHATH MpUBEICHUE ITOJOOHBIX

cJaraeMblX, pacKphITHE CKOOOK, YIPOIICHUE

IIPOU3BENEHUN).
Boruucaarhb

YHUCJIOBOC 3HA4YCHUC
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OYKBEHHOTO BBIPKEHUS;, HAXOAUTh 00JIaCcTh

JIONMYCTUMBIX ~ 3HAYEHWW TICPEMECHHBIX B
BBIPAKEHUU.
MHoroujeHbI
Crenenp ¢ HaTypaJibHBIM TOKasareieM u | ®opMyJIHMpoOBaTh, 3anMChIBAThH B

€€ CBOMMCTBA. OIIHO‘-IJICHBI U MHOI'OYJICHBEI.

CreneHb MHOT'OYJICHA. Crnoxenne,
BBIYMTAHUE, YMHOK€HHE  MHOTOWJICHOB.
dopMmybl COKpAIICHHOTO YMHO>KCHHUS:

KBaJlpaT CyMMbI M KBajapaT pasHoctu. [Ky0
CyMMBI U Ky0 pazHoctu.| @opmyna pasHOCTH
KBagparoB. [DOpMylbl CyMMBI KyOOB U
pasHoctu KyOoB.] IIpeoOpa3oBaHue 1eI0TO
BBIP)XEHUS] B MHOTOUJICH.

PaznoxeHne MHOTOWICHa HA MHOKHUTEIH:
BBIHECEHHE OOIIEr0 MHOXHTENS 3a CKOOKH,
IPYIIUPOBKA, MIPUMEHCHHE bopmy
COKpAILIECHHOI0 YMHOXEHHUS. MHOroWwieHbl ¢
omHOW mepeMeHHOW. KopeHb MHoOrouseHa.
KBagparusiit TPEXWIEH, pasyIoKEeHHUEe
KBaJ[PaTHOTO TPEXUWICHA HA MHOXHTEIIH.

CHUMBOJHMYECKOH (opMe U 000CHOBBLIBATH
CBOWCTBA CTENEHM C HATypalbHBIM IIO-
Ka3aTejleM; NPMMEHATh CBOICTBa CTEIEHU

Ui TpeoOpa3oBaHMS  BBIPAKCHUH U
BBIUHCJICHHH.

BpINoJHATL NeliCTBUS C MHOIOWICHAMH.
Jloka3pIBaTh  (OPMYIBI  COKPAIICHHOTO
YMHOXKEHUS, NPUMEHATBUX B

peoOpa30BaHMIX BBIPAXKEHUN U B BHIUH-
CIICHHSX.

BbINOJHATH Pa3IoKEHHE MHOTOWICHOB Ha
MHOXUTENH. Pacmo3HaBaTh KBaJpaTHBIN
TPEXWIEH, BBISICHAITh BO3MO>KHOCTD
Pa3JIOKEHUs] HA MHOKUTEIHU, MPeACTABIATH
KBaJIpaTHbIA TPEXUJIEH B BHUJIE MTPOU3BEIACHUS
JIMHEHHBIX MHOXKHTEIICH.

I[pumeHarTs pa3nuyHbIe (bopMmeI
CaMOKOHTPOJIS npu BBITIOJIHEHUN
npeoOpa3oBaHUA
Auredpanyeckune 1pooun
Anrebpanueckast ~ JIpoOb. OcHoBHOEe | POpMYyJIMPOBATH  OCHOBHOE  CBOWMCTBO
CBOWCTBO anreOpanyeckon apoOu. | anredpanyeckoil ApoOM M NMPUMEHSATb €ro
Coxkpamenue npobeii. CioxxeHue, BBIYUTaHUE, | A MpeoOpa3oBaHus ApooOeil.
YMHOKEHHE, neneHue  anredpanyeckux | BbINOJHATHL AEHCTBUS ¢ anredpandyecKuMu
npobeit. Ipo0sIMU; MPeICTaBJAThH 11€JI0€ BhIpaXKEHUE

Crenenb ¢ IeNbIM IIOKa3aTeIeM H €€
CBOMCTBA.
PaIII/IOHaJ'II)HI)IG BI)Ipa)KeHI/ISI n nux
npeobpaszoBanus. J[oka3aTenbCTBO TOKIECTB.

B BHJE MHOTOWIeHa, OpoOHOE - B BHUJE
OTHOIIECHHSI ~ MHOTIOWIEHOB;  JIOKa3bIBaTh
TOXECTBA.

®opMyJIMPOBATL OIPEACICHUE CTEIEHU C
uenaplM  NokaszareneM.  PopmyaMpoBarh,
3anMchbIBATh B CHMBOJUYECKOW (opme u
WITIOCTPUPOBATL  IIPUMEpPaMU  CBOMCTBA
CTEIEHHU C LEJBbIM I0Ka3aTeleM; NPUMEHATh
CBOMCTBA CTEMEHU MJs MpeoOpa3oBaHUs
BBIPAKEHHI W BBIYMCIICHHIA.

KBaapaTHbie kopHu

[TonsaTne KBaJIpaTHOIO
apudmeTnyeckoro KBaJpaTHOIO
YpaBHeHue Buaa ¥ =a

CpoiicTBa apudMeTHUECKUX KBaJIPaTHBIX
KOpHEI: KOPeHb U3 MPOU3BEACHUS, YaCTHOTO,
CTEIICHHU.

KOpHS,
KOpHSL.

ToxxnecTBO BHUIA
(Va)” =a,rge a = 0,vVa® = lal.
[IpumeHeHne  CBOMCTB  apH(PMETHIESCKUX

KBaJpaTHBIX KOpPHEH K NpeoOpa3oBaHUIO

Jloka3pIBaTh CBOMCTBAa apU(PMETHUECKHUX
KBaJPaTHBIX KOpPHEH; NPHMEHATh UX K
peoOpa30BaHUIO BRIPAKEHUH.

BoerumncasarTs 3HAYCHUS BBIPAYKECHU,
COJIepIKaIIIX KBaJ[paTHbBIC KOpHHU;
BbIPAKATh NIEPEMEHHBIC U3 T€OMETPUUECKUX
u pusndeckux GopmyII.

HccaenoBars ypaBHEHHE BHIA ¥ = a,
HAXOJUTh TOYHBIE W MPHUOJIMIKEHHBIE KOPHU
pu

a>0
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YHCJIOBBIX BLIpa)KeHI/Iﬁ U K BbIYUCJICHUAM.

YpaBHeHus ¢ OTHOM NepeMeHHOI

VYpaBHenue ¢ onHoi nepeMenHoil. Kopenn
ypaBHeHusi. CBOWMCTBa YHCIOBBIX PABEHCTB.
PaBHOCHIIBHOCTH ypaBHEHUH.

Jluneitnoe ypaBuenue. [MccrnenoBanue
JIMHEHOTO ypaBHEeHU4. | Penienre ypaBHEeHU,
CBOJSIINXCS K JINHEUHBIM.

KBanpatHoe  ypaBHEHHE. Henosnubie
KBaJpaTHble ypaBHeHUs. Dopmyiia KopHEH
KBaJ[paTHOrO YypaBHeHusA. Teopema Buera.

IIpoBoauTH J10Ka3aTENIbHBIE PACCYKIACHUS O
KOpHSIX  ypaBHEHMS C  ONOpPOM  Ha
ompeneleHue  KOpHSA,  (YHKIIMOHAJIbHBIC
CBOMCTBA BBIPAKCHUI.

Pacno3naBatb JIMHEMHBIE W KBaJApPATHBIC
ypaBHEHUS, 1IeJIbIC U APOOHBIC YpaBHEHUSI.
Pemars nuHeiiHbIE, KBaJIpaTHbIC YPABHEHUS,
a TaKKe YypaBHEHUS, CBOJSIIMECS K HUM;
pemiath JPOOHO-pAIIMOHAIILHBIE YPAaBHECHHUS.

Pemenne  ypaBHeHui, cBomamuxca K | OnpeaensiTe Hanuuue KOpHEH KBaJApaTHBIX
KBaJlpaTHbIM.  buKBajpaTHble  ypaBHEHHMs. | ypaBHEHUH 1o JUCKPUMHHAHTY U
[Ipumepsl perieHus ypaBHEHMH TpeTbed U | KO UIIUESHTAM.
YEeTBEPTOM  CTENEHW C  HUCIOJIb30BaHHEM | PemiaTh TEKCTOBBIC 3a7jaud alredpandeckum
METOIOB PA3JIOKEHHUS HA MHOKUTEIH [3aMEHBI | CIIOCOOOM:  TEPEeXOIUTh OT  CJIOBECHOU
IIEPEMEHHOM . (bopMynHUpPOBKH yCIOBUS 3a1a4u K
Pemenue IPOOHO-PALOHATBHBIX | ANTeOpanuecKON MOJIEIH ITyTeM COCTABICHHUSI
YPaBHEHHUH. YPaBHEHHS; pemiaTb COCTaBJICHHOE
Pemenue TEKCTOBBIX 3a[1a4 | ypaBHEHUE; HHTEPIPETHPOBATH PE3yJIbTaT
anredpanvyeckum crnocoOom
Cucrembl ypaBHeHM
VYpaBHeHHE C JAByMsA INEpeMEHHBIMH. | Onpeaenasitb, SBISETCS JU Iapa YUCEN
JIuneiiHnoe ypaBHEHHUE c JBYMs | PEIIEHUEM JAaHHOTO YPaBHEHUS C JBYMs
nepeMeHHbIMU.  [IpuMepsl pemeHust ypas- | IEPEMEHHBIMU; NPUBOAUTH pUMEpBI
HEHUU B LIEIIBIX YUCIIAX. pelIeHui ypaBHEHUH c IBYMs
Cucrema YpaBHEHUH c JBYMs | IEPEMEHHBIMH.
nepeMeHHbIMH.  PaBHOCMIIBHOCTH  cucTeM. | PemiaTh 3amaum, aareOpanyeckoil MoAebio

Cucrema IByX JTUHEHHBIX YpPaBHEHUN C IBYMs
IIEPEMEHHBIMH; pEIICHUE TOJACTAHOBKOW U
CJIOKEHHUEM. Pemienne  cucreM  OByX
YPaBHEHHUH, OJHO W3 KOTOPBIX JIMHEWHOE, a
apyroe - BTopo# creneHu. [IpuMeps! pemenns
CHUCTEM HEJIMHEWHBIX YpPAaBHEHHUH C JBYMs
MIEPEMEHHBIMH.

Pemenue TEKCTOBBIX
anredpanvdeckum crocoOom.

JlexkapToBbl KOOPAMHATHI Ha IJIOCKOCTH.
I'padmueckas uHTEeprpeTanus YypaBHEHUS C
JBYMsI IEPEMEHHBIMU.

I'paduk nuHENHHOrO ypaBHEHHUS C IBYMs
NEPEMEHHBIMH.  YTJIOBOH KO3 QHUIHUEHT
MPSIMOM; YCJIOBHE MapalIeIbHOCTH MPSIMbIX.
[YcnoBue nepneHaAuKyIsIpHOCTH NPSMBIX. |

3aJ1a4

I'paduku  mpocTedmmx  HEITUHEHHBIX
ypaBHEHUM (mapabomna, runepoona,
OKPY>KHOCTB ).

I'paduueckas WHTEpHpeTalMs CHCTEMBI
YPaBHEHUH € ABYMs IEPEMEHHBIMHU.

KOTOpBIX SIBJISIETCS YpaBHEHHE C JBYMs
IIEPEMEHHBIMY, HAXOAUTH LIEIbIE PELICHUS
nyrem 1miepebopa. [Pemars  uHElHHBbIE
YPaBHEHHUS U HECIIOKHBIE YPABHEHMSI BTOPOM
CTENEHH C JABYMS IEPEMEHHBIMH B ILIEJBIX
yuciax. |

Pemiate crucreMsl AByX YpaBHEHHU C IBYMs
IIEPEMEHHBIMH, YKa3aHHBIE B COJIEP/KAHUN.
PemaTh TeKcTOBbIE 337aul anredpanyecKum
CrocoOOM:  MepexoauTh OT  CJIOBECHOM
(bopMyIUpPOBKH YCIIOBUS 3a/1a4u K
anredpanveckoi MOJENU MyTeM COCTABJICHUS
CUCTEMBI YpaBHEHHI; pemiaThb
COCTaBJICHHYIO CUCTEMY YPaBHEHU;
HHTEPNPETHPOBATH PE3YJIbTAT

Crpoutb rpaduku ypaBHEHHH ¢ JByMS
NIEPEMEHHBIMH.

KoHcTpynpoBaTh SKBUBAJICHTHBIE PEUEBBHIE

BBICKA3bIBAaHHS C UCTIOJIb30BaHUEM
anreOpanyeckoro M TeOMETPUYECKOTO
SI3BIKOB.

Hcnonbv3oBath (byHKIMOHAIBHO-

rpaduuecKue MpeCTaBICHUS TS peIIeHUs 1
WCCJICIOBAHNS] YPABHEHU U CUCTEM
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HepaBencrBa

YucnoBele HEpaBEHCTBA M MX CBOMCTBa
HepaBeHCTBO ¢ OqHON IEpEMEHHOM.

PaBHOCcunbHOCTH ~ HepaBeHCTB.  JIMHelHbIE
HEpPaBEHCTBA  C OJTHOU IIEPEMEHHOM.
KBanpatubie HEpPaBEHCTBA. [[Ipumepsl
perieHus JPOOHO-paIOHATBHBIX

HepaBeHCTB.] CucTteMbl HEPABEHCTB C OJIHOU
IIEPEMEHHOM.

DopMyIMPOBATH  CBOMCTBA  YHUCJIOBBIX
HEPaBEHCTB, 000CHOBBIBATH HX, OMNHUPAICH
Ha KOOPJAMHATHYIO NPSAMYIO, U J0Ka3bIBaTh
anreOpanvecky; MPUMeHSITh CBOWCTBA Hepa-
BEHCTB B XOJI€ PEILICHUS 3a1a4.
Pacno3HaBatrb JIMHEWHBIE W KBaJpaTHbIE
HEPABEHCTBA. Pemarsn JINHEHBIE
HEPAaBEHCTBA, CHCTEMbl JIMHEHHBIX Hepa-
BEHCTB. PeliaTep KBaJipaTHbie HEPABEHCTBA.
[M300paxkaTh HAa KOOPAMHATHOMN IUIOCKOCTH
MHO€ECTBA TOYEK, 3a/1aBacMble
HEPaBEHCTBAMM C IBYMs IIEPEMEHHBIMU U UX
CHCTEMaMH. |

3aBucumMocTH MEXKIY BEJINYUHAMU

3aBUCHMOCTHU MEeXIY BEJIUYNHAMH.
[IpencraBnenue 3aBUCHUMOCTEN MEKY
BeJIMYMHAaMU B BUE Gpopmyi. Beruuciaenus no
dbopmyam.

[Ipsimas MIPOTIOPIIMOHATBHAS
3aBUCHMOCTb: 3aJJaHue dbopmyroi,

KO3(Q(QUIMEHT NPONOPLUOHATIBHOCTH; CBOM-
crBa. [lpumepsl IpsIMO MPONOPLUOHAIBHBIX
3aBUCUMOCTEH.

ObpatHas MIPOIOPLIMOHANIbHAS
3aBUCHUMOCT! 3aJjaHue bopmynoii,
kod(ppurmeHT oOpaTHON MPOMOPIHOHATHHO-
CTH; CBOMCTBA. ITpumepsl o0paTHO
IIPONOPLMOHAIBHBIX 3aBUCUMOCTEM.

Pemenne 3agad Ha NPONOPLUUOHAIBHYIO U
00paTHO NPONOPIMOHATBHYIO 3aBUCUMOCTH.

CocraBiasitb  (GOpMyIbI,  BbIpa)aromiue
3aBUCHUMOCTHU MEXy BEJIMYUHAMU,
BBIUUCIIATH MO (hOpMyIIaMm.

Pacno3naBarp  npsmMyro 4 00paTHO

MIPOMOPIIMOHAIBHBIC 3aBUCUMOCTH.
Pemath TEKCTOBBIE 3aJaud Ha MPIMYIO U
00paTHO MPOMOPIMOHAIBHBIE 3aBHCHMOCTH
(B TOM YHCIE C KOHTEKCTOM M3 CMEKHBIX
JTUCIUTIIINH, U3 PEAIbHON KU3HH).

YucioBble PYyHKINH

IlonsiTue byHKINN. Ob6nactb
ONpeNleIeHusT W MHOXECTBO  3HAYCHHU
¢ynkuun.  CrocoObl  3afaHus  (QYHKIUH.

I'padux ¢ynxnuu. CoiicTBa (PyHKIIUU, HX
oroOpakeHHe Ha Tpaduke: BO3pacTaHUE U
yObiBaHue  (QYHKUIUH, HyIM  QYHKIHH,
COXpaHEHHE 3HaKa. UTeHWe U IOCTPOEHHE
rpadukoB QyHKIUH.

[Ipumepsl  rpadukoB  3aBUCHUMOCTEH,
OTPAXKAIOIINX PEATIbHBIE POLIECCHI.
OyHKIMM, ONUCHIBAIOUINE TMPSIMYIO U

00paTHO MPOMOPLUUOHANBHBIE 3aBUCHUMOCTH,
uX rpaduku U CBONCTBA.

JIuneitnast  QyHKUUS,
rpaduk.

KBagpartuunas ¢yHkius, ee rpaduk Hu
CBOMCTBA.

CrenenHble (DYHKIMH C HaTypaJbHBIMU
nokaszatensiMu 2 U 3, ux rpaduku 1 CBOUCTBA.
Tpaduxn pyaxuuit y=vx,v = Yz, v = |x|.

€e CBOWCTBA WU

BoruucasTe 3HaueHUs (QyHKIMHA, 3aJaHHBIX
dbopmynamu (pu HEO0OXOUMOCTH
UCIIOJIb30BAaTh  KaJIbKYJATOP); COCTABJATH
TaOJIMLbI 3HAUeHUN (QYHKIUH.

Crponth 10 TOUKaM rpaduku (YHKIHH.
OnuceiBaTh CBONCTBA (YHKIIMM HAa OCHOBE
ee rpaMuecKoro npeicTaBIeHHs.
MopenupoBaTrh peanbHbIE 3aBHCUMOCTH C

MIOMOUIBIO bopmyn U rpagHuKoB.
HNuTtepnpernpoBath rpadukd  peagbHBIX
3aBUCUMOCTEM.

Hcnoan3oBarh (G YHKIIMOHATBHYIO

CUMBOJIUKY JUIS 3allMCH  Pa3sHOOOpa3HBIX
(akToOB, CBSI3aHHBIX C paccMaTPUBAEMBIMH
GbyHKIUSAMHU, o0oramiasi OMbBIT BBITOJHEHUS

3HAKOBO-CHUMBOJIMYECKUX NIEUCTBUIA.
Crpontsh pedeBbie KOHCTPYKIUU c
HCIOJIb30BaHUEM (G yHKIIMOHATBHON
TCpMI/IHOHOFI/II/I.

Hcnonb3oBaTh KOMIBIOTEPHBIE MTPOTPAMMBI
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[[TapamtenbHbIN IEpeHOC TPadUKOB BIIOJIH
ocel KOOpAMHAT, CUMMETpPUS OTHOCHUTEIBHO
ocell KOOpJuHaT. |

JUTSE HCCIIEIOBaHUS MOJIOKEHUS Ha
KOOpJAMHATHON TUIOCKOCTH rpaduKoB
GYyHKIMA B 3aBUCMMOCTH OT 3HAYCHHM
KO3 PHUIHUEHTOB, BXOAAIIHNX B (HOpMYITy.
Pacno3naBarb BuAbl M3ydaeMblX (DYHKIIHIL.
IMoka3bIBaTh CXEMaTHUECKU TOJIOKEHUE HA
KOOpJIUHATHON IJIOCKOCTH rpadukoB
¢bynkuuii (Hampumep, y = kx + b B 3aBHCH-
MOCTH OT 3HaKOB KO3 PHUIIUEHTOB K 1 D).
Crpouts rpaduku u3y4aeMbIx (QYHKIUH;
ONUCHIBATDH UX CBOMCTBA.

YucsioBble MOCTEA0BATEILHOCTH. ApudMeTH

YyecKasi U reoMeTprYecKasi porpeccun

[ToHsITHE YKCIOBOM MOCIIEA0BATEIHHOCTH.
3ajaHue MoCIe0BaTeIbHOCTH PEKYPPEHTHOM
dbopmynoit u dopmynoit n-ro unena. [Yucna
dudonayym. |

Apudmernueckas U
IIPOIPECCUMN. DopMyIbl
apudmeTnyecKoit u reOMEeTPHUYECKOM
MPOTPECCUl, CYMMBI TI€PBBIX 7 YJICHOB.
N300paxkeHnne 4neHOB apu(PMETHUECKON U
r€OMETPUYECKON IIporpeccuit TOYKAMU
KOOPJIMHATHOM IUJIOCKOCTU. JIMHEHHBIH H
9KCIMOHECHIIMAJIbHBIN pocT. CroxHbIe
MIPOLICHTBHI.

reoMCTpHuuCCKas
N-ro YJICHa

HpI/IMeHHTB HNHJICKCHBIC O603Ha‘I€HI/I${,
CTPOMTH PCYECBLIC BbICKa3bIBaAHU A C
HCIIOJIb30BAHUEM TCPMHHOJIOINH, CBSI3aHHOM
C IIOHATHUEM ITIOCIICIOBATCIBHOCTH.

BbruucjasaTb 4JICHBI HOCHeﬂOBaTGHLHOCTeﬁ,

3alaHHBIX  (QOpMYIIOH N-r0  WiIeHa WIN
pPEKyppeHTHON (QopMysoii. YcTaHABIUBATH
3aKOHOMEPHOCTh B MIOCTPOEHUHU
MOCJIEIOBATEIbHOCTH,  €CJIM  BBIIIMCAHBI

IepBbIe HECKOJIbKO ee wieHOoB. M3o00paxkaTh
YIEHBbl IIOCJIEJOBATEIBHOCTH TOYKAMM Ha
KOOPJAWHATHOM INIOCKOCTH.

PacnosnaBarnb apu(pMETHYECKYIO u
IF€OMETPUYECKYI0 IIPOTPECCHM IPU Pa3HBIX
croco0ax 3agaHusd. BbIBOAMTBH Ha OCHOBE
JIOKa3aTeNbHBIX  PAacCyXJIeHUuM  (popmyIbl
obmiero  wieHa  apupMeTHYecKod U
reOMETPUYECKON IIPOrpeCCHil, CYMMBI
NEPBbIX 7 YICHOB apU(PMETH4ecKoil u
r€OMETPUYECKOM  IpOorpeccuil;  pewmatrhb
3aJ]auyl C UCTOJIb30BAHUEM ITHX (POPMYIL.
PaccmaTrpuBarhs 1puMeEpsl U3 pealbHOR
JKU3HHM, WIUTIOCTPUPYIOLIUE HW3MEHEHUE B
apudmeTnyeckoit MIPOTPECCUH, B
TrEOMETPUUYECKOM IMPOTrpeECCUN; HM300pakaTh
COOTBETCTBYIOLINE 3aBUCUMOCTH
rpaduyecku.

Pemiate 3a7aun Ha CIIOXKHBIE IIPOLICHTHI, B
TOM YHCJIE 337]a4i U3 pealbHOW MPaKTHKH (C
HCII0JIb30BaHUEM KaJIbKYJIATOPA).

OnucarejbHasA CTATHCTHKA

[IpencraBnenue JaHHBIX B BUE TaOJHIL,
arpaMmm, rpaduxoB. Cnyqaiinas
M3MEHYHUBOCTbD. CraTtuctuueckue
XapaKTEepUCTUKK Habopa J[aHHBIX: CpelHee
apupMeTHyecKoe, MeauaHa, HauOojbliee Hu

HanMEHbIIIee 3HAYCHHUS, pazmax
[IpencraBnenus 0 BBEIOOPOYHOM Hc-
CJIETOBAHUM.

N3Baekary wuHpOpMammMio u3 TaOIUI H
arpaMM,  BBITIOJHATh  BBIYMCICHUS IO
TaOMMYHBIM  JaHHBIM. Onpeaeasitb 10
IrarpaMMaM  HauOoOJNbIINE W HAWMEHBIINE
JTaHHbIC, CPABHUBATH BEITUYMHBL.
Ipeacrapasate wuHGOpMALUIO B  BHAC
TaOJIUII, CTOJIOUATHIX U KPYTOBBIX JUArpamm,
B TOM YHCJIE C TOMOIIBIO KOMITBIOTEPHBIX
IPOTPaMM.

27




IIpuBoauTH mpUMEPHl YHUCIOBBIX JaHHBIX
(ueHa, poct, BpemMsl Ha JIOpOry), HAXOAUTH

CpelHUEe  3HAYCHHUsS, pa3Max YHCIOBBIX
HaOOPOB.

IpuBoauTL  COJCpIKATEIbHBIC  PUMEPHI
HCIIOJIb30BAHUA CPCAHUX 3Ha‘-IeHI/II71, JJIA

OIMKUCaHusA AJAaHHBIX (ypOBeHB BOJBI B
BOOOCME, CIIOPTHBHBLIC I10KAa3aTClIk, OIPC-
JACJIICHUC I'PAHUL] KITMMATUYCCKUX 3OH).

Cuay4aiinble cOObITHSI M BEPOSITHOCTh

[lonsaTve o0 caydallHOM  oOmbITEé |
CIIy4allHOM COOBITHH. DnemMeHTapHbIe
coOpiTua. YacrtoTa CiIydallHOTO COOBITHSA.
Cratuctuueckuid  MOAXoA K IMOHATHUIO
BepoaTHOCTH. [HecoBmecTHble  COOBITHS.
®opmyia CJI0KEHUS BEPOSTHOCTEH. |
BeposiITHOCTH TPOTHBOIIOIOKHBIX  COOBITHH.
JlocToBepHbIE U HEBO3MOXKHBIE COOBITHSL.
PaBHOBO3MOXHOCTH coObITHH. Kitaccuueckoe
OIpeziesIeHUE BEPOSITHOCTH.

IIpoBoauTh Ciy4yaliHbIE SKCIIEPUMEHTHI, B
TOM YHUCJI€ C TOMOUIBI0 KOMIIBIOTEPHOIO

MOJEIIUPOBAHUSA,  MHTEPIPETUPOBATh  HX
pe3ynbTaThl. BeruucasTe 4acToTy
CIy4aliHOTO COOBITHS; OLICHUBATH
BEPOSITHOCTh C IIOMOIIBIO YacTOTHI, IIOIY-
YEHHOU ONBITHBIM ITYTEM.

Pemats 3a1a4u Ha HaxO/JICHUE
BEPOSITHOCTEHN COOBITHH. IIpuBoauTh
PUMEPHI CITyYalHbIX COOBITHH, B TOM YHUCIIE,
JIOCTOBEPHBIX u HEBO3MOKHBIX,

MaJIoBEpOSATHBIX COObITHI. [IpuBOAMTH
MIPUMEPHI MPOTUBOIOJIOKHBIX COOBITHH,
PaBHOBEPOSTHBIX COOBITHH.

JIeMeHTbI KOMONHATOPHKH

Pemenne  xoMOMHATOpHBIX  3a7ay | BeImoHATH 1epebop BceX BO3MOXKHBIX
nepe6bopoM  BapuaHTOB.  KomMOuHaATOpHOE | BapUaHTOB Ul IepecueTa OOBEKTOB MU
MpaBUji0  yMHOXeHus. [lepecTaHoBKM U | KOMOMHAIIHIA.
dakTopuan IIpumeHsiTh  TpaBMIO  KOMOMHATOPHOTO

YMHOXEHHUS  JUIsl  pelleHus 3aJad  Ha
HaXOXXJCHHE YHuclia OOBEKTOB WM KOM-
OuHauuMi  (AMAroHamd  MHOTOYTOJIbHMKA,
PYKONOXAaTHs, YHUCIO KOAOB, IIH(POB,
napoJsiei u T. IL.).
Pacno3naBarp 3ajauM  Ha omnpeaencHUe
YyUClla  TEpPEecCTaHOBOK U BBINOJHATH
COOTBETCTBYIOIIME BHIYUCIICHHUS.
Pemartnb 3a/1auu Ha BBIYMCIICHUE
BEPOATHOCTH c IPUMEHEHUEM
KOMOWHATOPHKH.
MHoxkecTBa. JJIeMEHThI JIOTUKH
MHoxecTBo, AIIEMEHT MHOXecTBa. | [IpuBoAUTH  TpUMEpbl  KOHEYHBIX |
3ananue MHOKECTB NEepeUnCIIeHNuEM | OECKOHEUHBIX MHOJKECTB. Haxoautsb
3JIEMEHTOB, XapaKTEPUCTUYECKUM CBONCTBOM. | OOBEAMHEHHE M IE€peceyeHre KOHKPETHBIX
CranpapTtHble 0003HaYCHUS YHCJIOBBIX | MHOXECTB, pa3HOCTh MHOKeCTB. IIpuBOAUTH
MHOKecTB. [lycToe MHOXECTBO U  €ro | IpuMephl HECIOXKHBIX KJIacCUpUKAUUN U3

obo3nauenue. [lonmuoxkecTtBo. OOBEIUHEHUE
U TIepeceyeHrue MHOXECTB, Pa3HOCTh MHO-
JKECTB.

NnmocTtpanus OTHOILIEHUU MEXKTY
MHO’KECTBAMH C MOMOIIBIO AUArpamMm Jijepa
- Benna.

pa3IMYHbIX oOmacreit YKU3HU.
NanocTpupoBarhb TEOPETUKO-
MHOKECTBEHHBIE TIOHATHA C  IOMOUIBIO
Kpyros Jitnepa.

Hcnoab3oBaTh TCOPCTUKO-MHOKCCTBCHHYIO
CUMBOJIMKY H A3BIK ITPpHU PCHICHUHU 3a1a4 B
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[TonsiTHEe O PaBHOCHIIBHOCTH, CII€IOBaHUH,
yIOTpEOJICHUE JIOTUYECKUX CBSI30K eciu  mo
8 MOM U MOJILKO 8 MOM Cydae, u, Ui

X0JIe U3YUEHUS PA3IMYHBIX pa3/ie]oB Kypca.
Nnarocrpuposars MaTeMaTU4YECKUe
MOHATHSI W YTBEPXKACHUS  MPUMEPAMHU.
Hcnonb3oBaTh npuMepbl U KOHTPIIPUMEPHI
B apryMEHTAlIUU.

Koncrpyuposarn MaTeMaTU4ECKHe
NPEJIOKEHUSI € TMOMOUIbI0  JIOTUYECKHUX
CBSA30K ec/iu Mo 8 MOM U MONbKO 8 MOM
ciyyae, u, UnU.

TEOMETPUSA 7—9 kiaacenl

IIpsiMble 1 yrJabl

Touka, npsamas, miockocts. OTpe3ok, iyd.
VYroa. Ilpsmoii yroia, OCTpBIA M TYNOW YIJIBIL,
pa3BepHYTHIN yroyl. BepTukaibHble U CMEXHbBIE
yrael. buccexkrtpuca yrma M €€ CBOMCTBO.
CpolicTBa  ymJIOB ¢ DIApauIeIbHBIMA U
NEPIEHIUKYJSIPHBIMUA ~ CTOpOHaMH. B3anmuoe
pacmojoKeHUe  MpsAMBIX  HAa  IUIOCKOCTH:
[apaJUICIIbHBIE M IIEPECEKAIOLIUECS IPSMBIE.
[lepnennukynsapueie npsmble. Teopemsl 0
MapaJUIEIbHOCTH W NEPHEHIUKYISPHOCTH
npsambIx. [lepnenaukynsp U HakJIOHHas K Ips-
Moil. CepelMHHBIN NEPIEHIUKYIIAP K OTPE3KY.

I'eomerpuueckoe Mecto Touek. Meron
reoMeTpuueckux  mect  Todyek. CBoiicTBa
OUCCEKTPHUCHI yria u CEPEIMHHOTO
MEPIEHIUKYIISIPA K OTPE3KY

®opMyJIMPOBATH onpeoeneHus u
WIIOCTPUPOBATD NOHAMUSL OMpe3Kd, Iyud;
yeuna, npAamoco, ocmpoco, mynoco u pdas-

6EpHYMO20  Y2l08,  GEPMUKANbHLIX U
CMEJICHBIX Y208, ODUCCEKMPUCHL VeTla.

®opmMyJIMpOBaTH onpeoeneHus
napanienbHulx NPAMBLX, 208,
00pazosanHblX  Npu  nepecedeHuu  08yx
napanienbHulx NPAMbIX cexkywetl,
NEPNEeHOUKVIAPHLIX  NPAMBIX,  NepneHOuK)-

JApA U HAKIOHHOU K NPAMOLL, CepeOuHHOo20
NepneHouKyIapa K ompesKy, Paclo3HaBaTh
U M300PAKATH UX HA YepmeHcax U PUCYHKAX.
OO0BSICHATBL, Ymo maxkoe 2eomempuiecKoe
Mecmo — mouex, TPHUBOAUTL  NpuMepbvl
2e0MempuUdecKux Mecm mouex.
®opMyJIMPOBATb AKCUOMY NAPALIENbHbIX
NPSMUBLX.

®opmyMpOBaTh U A0KA3bLIBATH Meopembl,
svipadicaoujue C8OUCMEA BePMUKATILHBIX U
CMEJICHbIX V2ll08, CBOUCMEA U NPUHAKU
NapanieibHulX NPSAMblX, 0 eOUHCMEEHHOCMU
NepneHoOuKyIApa K  HpAMOU,  C80UcCmEe
NepneHOUKyIaApa U HAKIOHHOU, CE0UCMEAX
ouccekmpucel yena u cepeouHHo20 nep-
NEeHOUKYNIAPA K OMPE3KY.

Pemartnb 3a0ayu Ha nocmpoetue,
00KA3amMenbcmeo U GvluucieHus. BblaeasATh
8 YCl08UU 3a0a4u Yclosue U 3aKIoyeHue.
Onupasace na ycnosue 3adauu, NPOBOAUTH
Heobxooumvle dokazameinbHble
paccyxcoenusl.

ConocraBJIsATh NOIYYEHHBIU pe3yIbmam ¢
yCa08uem 3a0adu

TpeyrojibsHuku

TpeyroabHUKH. [IpsamoyromnbHbIe,
OCTPOYT'OJIbHBIC u TYHNOYTOJIbHBIC
TpeyrojabHUKU. BeicoTa, Meuana, OuccekTpuca,
CpCaHssa JINMHUA TPCYTrOJIbHUKA.
PaBHOOEIpeHHBIC u PaBHOCTOPOHHUE

DopMyIMPOBATH
HPSMOYTOJIBHOTO, OCTPOYTOJILHOTO,
TYIOYTOJILHOTO, paBHOOEIPEHHOTO,
PAaBHOCTOPOHHETO TPEYrOJIbHUKOB; BBHICOTHI,
MeIUaHbl, OWCCEKTPUCHI, CPEAHEH JHMHHUK

onpeneaeHus
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TPEYTrOJbHUKH; CBOICTBA u
PaBHOOEIPEHHOTO TPEYrOJbHUKA.

[Ipu3Haku  paBeHCTBa  TPEYroOJbHUKOB.
[Ipu3naku paBeHCTBa IPSIMOYTOJIBHBIX
TpPeyrojpHUKOB. HepaBeHCTBO TpeyrojbHHKA.
CooTHoOLIEHHS MEXIYy CTOPOHAaMU U yrjiamMu
TpeyroipHuka. CyMMa yIJIOB TpeyrojbHHKA.
BuemHue yribl TpeyrojapHUKa, TeopeMa o
BHEIIIHEM yrule TpeyrojapHuka. Teopema daneca.
[Tonobue TPEYTrOJIbHUKOB; KO3 PHUIHEHT
nono6us. [Ipu3Haku nogo6ust TpeyroabHUKOB.

Teopema Iludaropa. CuHyc, KOCUHYC,
TaHT'€HC, KOTAHI'€HC OCTPOro yria
MPSIMOYTOJIBHOT'O TPEYrOJbHUKA U yrioB oT 0 110
180°; mpuBeneHue K ocTpoMy yriay. Pemienue
MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB.

OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO.
@opMmysbl, CBS3bIBAIOLIME CUHYC, KOCHHYC,
TAQHT'€HC, KOTAHI'€HC OJHOI0 U TOro K€ yIJa.
Pemenue TpeyroabHUKOB: TEOpEMa KOCUHYCOB U
TeopeMa CUHYCOB.

3ameuaTesbHbIE TOUKU TPEYTOJIbHUKA: TOUKH
IIEPEeCceUeHs] CEepPEeIUHHBIX MEepPIEHIUKYISAPOB,
OMCCeKTpUC,  MEOWaH, BBICOT WO  HX
nponopkeHui. [OkpyKHOCTh Dinepa. |

MPU3HAKU

TPEYroJIbHUKA; PacHO3HaBaTb U H300pa-
JKaTh UX HA YEPTEKax U PUCYHKAX.
@®opmMy/MpPOBaTh  ONpPENEICHUE  PaBHBIX
TPEYrOJIbHUKOB. dopmyanpoBaTh u
AOKA3bIBATH TEOPEMBl O IIPU3HAKAX pa-
BEHCTBA TPEYTOJIbHUKOB.

O0bsICHATD u WLJIIOCTPUPOBATH
HEPaBEHCTBO TPEYTrOJbHUKA.
®opmMyIMPOBATh U J0KA3bIBATh TEOPEMBI O
CBOICTBaxX W MpHU3HAKaX paBHOOEIPEHHOTO
TPEYroJIbHUKA, COOTHOUICHUSX  MEXIY
CTOpPOHAMHU M YTJIaMU TPEYTrOJbHUKA, CYMME
YIJIOB  TPEYroJbHMKA, BHEIIHEM  yIJje
TPEYrOJIbHHUKA, 0 cpeaHen JINHUU
TPEYroJIbHUKA.

®opMyMpPOBATh ONPEICICHUE MOJOOHBIX
TPEYrOJIbHUKOB.

®opMyIMPOBATh U I0KA3BIBATH TEOPEMBI O

IIPU3HAKaX nooous TPEYTrOJIbHUKOB,
teopemy dasteca.

®opmyIMpOBaTh ONpeEICHUS 51
WIIOCTPUPOBATh HIOHSTHS CHHYCA,
KOCHHYCa, TaHT€HCAa M KOTaHI€HCa OCTPOro
yriaa IIPSIMOYTOJIBHOTO TPEYroJIbHUKA.
BeiBoguTh (bopMyibl, BBIPAXKAIOIINE
byHKIIN yria IIPSIMOYT'OJIBHOTO
TPEYroJabHUKAa  4Y€pe3  €ro CTOPOHBI.

®opmMyanpoBaTh U AOKA3bIBATH TEOPEMY
[Tucgaropa.

@®opmyaupoBaTh  ONpENEIeHUs CHHYCA,
KOCHHYCa, TaHTeHCa, KOTaHI'eHca YriaoB ot 0
no 180°.

BoiBoauTh dbopmybl, BBIPAKAIOIIHE
¢bynkuuu yrios ot 0 1o 180° uepes pyHkIMM
OoCTpbIX  yriioB.  @DopmyaupoBatb U
Pa3bSICHATH OCHOBHOE TPUTOHOMETPUYECKOE

ToxkaectBo. [lo 3Ha4YeHUSAM OIHOW TpH-
TOHOMETPUYECKOU byHKITIN yria
BBIYHCJIATL 3HAYEHUS TPYTUX

TPUTOHOMETPUYECKUX (PYHKIHN 3TOTrO yria.
®opMyIHPOBATh U [0KA3BIBATH TEOPEMBI
CHHYCOB M KOCUHYCOB.

®opMyIMpPOBATh U I0KA3BIBATH TEOPEMBI O
TOYKax MepEeCeUCHUS CEpEIMHHBIX
NEePIEeHIUKYIApOB, OHCCEKTpUC, MeEIuaH,
BBICOT UJIM UX MPOAOTIKEHUH.

HccaenoBarb CBOICTBA TPEYTrOJbHHUKA C
IIOMOIIBI0 KOMIIBIOTEPHBIX IIPOTPAMM.
Pemartnb 3a/1auu Ha MOCTPOEHUE,
JI0KA3aTeNbCTBO U BbIYHMCIEHUS. BbiiensaTs B
YCJI0BUH 3a/]a4r YCJIOBUC U 3aKIIFOYCHUC.
MopenupoBarb  yclioBUE  3aJauyd  C
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MOMOMUIBIO YepTexka WIH PUCYHKA, TIPOBOIUTH
JIOTIOJIHUTEIbHBIE ~ TOCTPOEHUST B XOJI€
pemienusa. Omnupasich Ha JaHHBIE YCJIOBHS

3a/1auy, MPOBOJUTH HEOOXOTUMBIC
paccyJIeHHUs.
HNuTepuperupoBarsb MTOJTYYEHHBII

pe3ynbTaT U COIMOCTAaBIATh €r0 C YCJIOBHEM
3a1a4u

YerbipexyroJabHUKH
YeTbIpexyrojibHUK. [TapamienorpammM, | @opmMy/IHpPOBATH OIIPE/ICTICHUS
TEOpPEMbl O CBOWMCTBaX CTOPOH, YIJOB U | [ApajuIeIorpaMMa,lIpsMOYrOJIbHUKA,
JyaroHaJjied apajuiesiorpaMmma 4 ero pu3HaKky. | KBajapara, pomba, Tpaneuuy,
[IpsimoyronbHUK, TeOopeMa O paBEHCTBE | paBHOOEIPEHHOM u IIPSIMOYTOJIBHOM
JYaroHajied NIpsIMOYTrOJIbHUKA. Tpaneuuy, CpeAHEH JIMHUM  Tpalleluy,
PomO, Teopema o cBOMCTBE AUaroHaei. pacmo3HaBaThb U HM300pazkaThb MX Ha

KBanpar.
Tpanmeuus, cpenHss
paBHOOEAPEHHAs Tpareuus

JIMHUA Tparcunuu,

YepTekax U pUCYHKaX.

®opMyIMPOBATH U I0KA3BIBATH TEOPEMBI O
CBOMCTBAaX M MpHU3HAKAX IapajuiesiorpaMMa,
IPSIMOYTOJIbHUKA, KBaJpara, pom0a,
Tpanemnuu.

HccaenoBathb CBOMCTBA YETHIPEXYTOIBHUKOB
C TIOMOIIBIO KOMITBIOTEPHBIX MPOTPAMM.
Pematnp 3aJa4u Ha MOCTPOCHUE,
JI0Ka3aTeIbCTBO u BBIYHCIICHHSL.
MopaeanpoBatb  yCIIOBHE 3aJ]aun c
ITOMOIIIBIO yeprexa HIIH PHUCYHKA,
NMPOBOAUTH JIOTIOTHUTENIbHBIE TTOCTPOCHUS B
X0/le peuieHus. BblaeJsATh Ha YepTexe
KOH(UTypaIu, He00XO0INMBIE VIS
MpoBeJeHUSI  OOOCHOBAaHWUW  JIOTUYECKUX
maroB pemieHus. HTepnpeTupoBath
MOJIyYEHHBIM PE3yNbTaT U COMOCTABIATH €0
C YCIIOBHEM 3aJa4u

MHOroyroJibHUKH

MHOroyronbHuK. Beinykiisie
MHOT'OYTOJIbHUKH. IIpaBunbpHbBIE
MHOI'OyrojapHUKH. Teopema 0 cymme yrioB Bbl-
IIyKJIOTO MHOTOYroJIbHMKa. Teopema o cymme
BHEIIHUX YTJIOB BBIITYKJIOTO MHOTOYTOJIbHUKA

PacnosnaBarnb MHOT'OYTOJIbHHKH,
¢popmysmpoBath OIIpesieNIEHUE u
NPUBOJAUTH IIPUMEPBI MHOTOYT OJIbHUKOB.
®opMyJIMPOBATh U J0Ka3bIBATh TEOPEMY O
CYMMCE YTJIOB BBIITYKJIOI'O MHOT'OYT'OJIbHUKA.
HccnenoBarh cBOIICTBA MHOTOYTOJIBHUKOB C
MIOMOUIbI0 KOMIIBIOTEPHBIX IPOrPaMM.
Pemarp 3amauMm  Ha J0KA3aTEIbCTBO H
BblUKCICHUS.  MoaeaupoBaTrb  yCIOBHE
3ala4d C TIOMOINBIO YEepTEeKa WIN PUCYHKA,
NPOBOJIUTH JIONOJHUTEIBHBIE TOCTPOCHUS B
X0JIe PELICHMUS.

HNurepnperupoBars IIOJIy4CHHBIN
pE3yJIbTaT U COMOCTABJATHL €0 C YCIOBHEM
3a1a4u

OKpyKXHOCTH U KpYr

OkpyxHOocTh U Kpyr. LleHTp,
nuametp. JHyra, xopma. Cekrop,

paauyc,
CETMEHT.

@®opMyIMPOBATH OMNPEICICHUS TOHSATHUH,
CBSI3aHHBIX C OKPYKHOCTBIO, IEHTPAILHOTO 1
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LlenTpayibHBIN, BOHUCAHHBIA Yroji, BEJIWYHMHA
BNHCAHHOTO Yyria. B3aumHoe pacrnonoxenue
OpsIMOM U OKPY)KHOCTH, JIBYX OKPY>KHOCTEH.
KacarenbHast u cexkymass K OKPY>KHOCTH, HX
CBOMCTBA.

Bnucanusie u ONUCaHHbIE
MHOTOYrofdbHUKH. OKpYKHOCTb, BIHCAHHAs B
TPEYrOJIbHUK, U OKPYKHOCTh, OTIMCAHHAS OKOJIO
TpeyrojbHuKka. TeopeMbl O CyIIECTBOBAHUU
OKPY>KHOCTH, BIIUCAHHOW B TPEYrOJbHUK, U
OKPY>KHOCTH, ONMUCAaHHOW OKOJIO TPEYroJbHUKA.
Bnucanneie W OmMCaHHBIE  OKPYKHOCTHU
MPaBWJIBHOTO MHOTOYTOJIbHUKA. [Brucannbie u
OMHMCAHHBIC YETHIPEXYTOJIbHUKHU. |

CDOpMy'J'IBI JIA BBIYMCIICHUA CTOPOHBI
IIPaBHUJILHOT'O MHOTI'OYI'OJIbHHUKA, paanyca
OKPY’KHOCTH, BITMCAHHOM B HpaBI/IHBHLII;'I

MHOI'OYTOJIBHUK; paguyca OKpPYKHOCTH, OIIH-
CaHHOM OKOJIO ITPaBUIILHOTO MHOT'OYT'OJIBHUKA

BIMCAHHOTO YIJIOB, CEKYIEW M KacaTeJIbHOM
K OKPY)KHOCTH, YIJIOB, CBSI3aHHBIX C OKPYX-
HOCTBIO.

®opMyIMPOBATH U I0KA3BIBATH TEOPEMBI O

BIINCAHHBIX yIJaX, YIJIaX, CBS3aHHBIX C
OKPYXHOCTBIO.

HN300paxkaTrhb, pacno3HaBaTh U ONUCHIBATH
B3aUMHOE  pACIOJOXKEHHE  NPSAMOM W
OKPYKHOCTH.

H3o0paxatb u (¢popmympoBarh
ONpEICICHUs] BIUCAaHHBIX M  OINMCAHHBIX
MHOT'OYTI'OJIbHUKOB U TPEYrOJIbHUKOB,;

OKPY’KHOCTH, BIMCAaHHOH B TPEYTrOJbHUK, U
OKPY’KHOCTH, OIMCaHHOU OKOJIO
TPEYroJIbHUKA.

DopMyJIHPOBATH U 10KA3bIBATH TEOPEMBI O
BIIMCAHHOM W  OINMCAaHHOM  OKPYKHOCTSX
TPEYroJIbHUKA U MHOTOYTOJIbHUKA.
HccnenoBarb  cBoiicTBA  KOH(UTYypaIuii,
CBSI3AHHBIX C OKPYKHOCTBIO, C IOMOIIBIO
KOMIIBIOTEPHBIX MPOrPaAMM.

Pemathb 3aJa4u Ha IMOCTPOCHHUC,
J0Ka3aTcCJIbCTBO n BBIYUCICHUA.
MO)]eJ'II/IPOBaTb YCJI0BUC 3aga4un C
IIOMOIIBIO qepTeiKa NN PUCYHKa,

NMPOBOAUTH JIOTIOTHUTEIIbHBIE TTOCTPOCHUS B
X0/le peuieHus. BplaeaATs Ha yepTexe
KOH(UTypaIu, HEO0OXOMMBIE JUISt
npoBeJeHUs  OOOCHOBAHHUW  JIOTUYECKUX
maroB pemieHus. UHTepnpeTnpoBaTh
MOJIYYEHHBIN pe3ybTaT U COMOCTABJIATH €T0
C YCJIOBHEM 33J1a4uH

I'eomeTpuueckne npeodpazoBanus

[lonatue o paBeHctBe ¢uryp. Ilonarue
JBWKEHHUS: OCEBasl M LIEHTpajbHas CHUMMETPUH,
NapajuleIbHbI NIEPEHOC, MOBOPOT. IlonsATHEe O
nonooun Gpuryp u roMoTeTUn

OO0BSICHATH, 1 WIIOCTPHPOBATH IOHATHSA
paBeHcTBa  ¢uryp, mnomobus. CTpoOUTH
paBHbIE W CHMMETpPHYHBIE  (UTYpHI,
BBINOJIHATH  TapajUleNIbHbIIl  MepeHoc H
IIOBOPOT.

HccnaenoBaTp  cBOMcTBA  JBMIKEHHH  C
MOMOUIbI0 KOMIBIOTEPHBIX IPOrpaMM.
BbINOJHATL  TIPOEKTHI o TeMaM
r€OMETPUYECKHUX npeoOpa3oBaHui Ha
IIJIOCKOCTH

ITocTpoenusi ¢ MOMOIIBLIO HUPKYJIS M JTHHEHKH

[TocTpoeHuss ¢ TNOMOMIBIO ULUPKYIS H
JUHENKU. OCHOBHBIE 3aJaud Ha IIOCTPOEHUE:
JIeJICHUE OTpe3Ka IOMoJIaM; MOCTPOEHUE yria,
pPaBHOTO JaHHOMY; MOCTPOEHHE TPEYroJbHUKA
o TpeM CTOpOHAM; IIOCTPOEHUE
MEPIeHIUKYIIApa K MPSMOii; MOCTPOCHUE
OWICCEKTPUCHI YIIIa; IeJICHHE OTpe3Ka Ha n
PaBHBIX YaCTEH.

Pematp 3a1auu Ha MOCTPOEHUE C MOMOIIBIO
LHUPKYJS ¥ JIMHEUKHU.

Haxonutb YCIIOBUSI CYILIECTBOBAHUS
pElIeHUs, BBIIOJHATh IOCTPOCHHE TOYEK,
HEOOXOMUMBIX JJIi TOCTPOCHUS HCKOMOM
burypsl.
Jloka3bIBaTh,
YIOBJIETBOPSIET

durypa
3a1a4n

YTO MOCTPOEHHAas
YCIOBUSIM
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(ompenessiTh YNCIIO PELIEHUH 3a7a4u IPU
Ka)X/IOM BO3MOYKHOM BBIOOpE JAHHBIX )

I/I3MepeHne reOMETPUICCKUX BEJITUYUH

Jnuna otpeska. Jlnuna nmomanoi. I[lepumerp
MHOT'OYTOJIbHHUKA.

PaccTtossHue oT TOYKM 0  MOPSIMOM.
Paccrosinue Mexny napasuiebHbIMU MIPSIMBIMHU.
JlivHa OKPY>KHOCTH, YUCJIO T, JUIMHA AYTH
OKPYKHOCTH.

I'pamycHas Mepa yria, COOTBETCTBUE MEXIY
BEJIMYMHON LEHTPAIbHOIO yria U JJIMHON Ayru
OKpy>kKHOCTH. [Paanannas mepa yria. |

ITonstue ILIOIA AN IUIOCKHUX dburyp.
PaBHOCOCTaBNICHHBIC W PAaBHOBEIHUKHE (UTYPEHI.
IInomanp MPSMOYTOJIbHUKA. [ Inomann

napajuiesiorpaMma, TPEYTOJIbHUKA W TPAIeuu
(oCHOBHBIC dbopMyIb). DopmyIbl,
BBIpXKAIONINE IUIOMAAh TPEYroJIbHUKA 4epe3
JIBE CTOPOHBI M Yroll MEXAYy HHMH, 4Yepe3
MEePUMETP W PAJUYC BIIMCAHHON OKPYKHOCTH;
dbopmyna ['epona.

[Tnomane mMHOTOyTONBHMKA. Ilmomans kpyra
u maomanb cekrtopa. COOTHOIIEHHE MEXIY
TUIOMIA/ISIMH TTOTI00HBIX (DUTYD

O0BSICHAT, ¥ WIJIIOCTPUPOBATH TOHSITHE
MepuMeTpa MHOTOYTOJIbHUKA.
®opMy/IMPOBATH OIPEICICHUS PACCTOSIHUSA
MEXIy TOYKaMHU, OT TOYKH JO MPSIMO,
MEXy MapajuieIbHBIMU MIPSMBIMU.
@®opMyIHPOBATh U OOBSICHATH CBOMCTBA
JUIMHBIL, TPalyCHOW MEpHI YIJIa, IJIOIIA/IH.
@®opmMy/IMpPOBATh  COOTBETCTBUE  MEXIY
BEJIMYMHON LIEHTPAIBHOTO yria W JJIMHOU
JIyTU OKPY>KHOCTH.

OO0bsACHAT, ¥ WJ/UIIOCTPUPOBATH TOHSATHUS
PaBHOBEIIMKHUX U PABHOCOCTABIIEHHBIX (pUTyp.
BoiBoguTh (hopMyITBI TJIoIaaeH
MPSAIMOYTOJIbHUKA, napajuienaorpamma,
TPEYroJbHUKAa W Tparenuu, a Takke ¢op-
MyILy, BBIPAXKAIOILYIO IJI0ILA/Ib
TPEYroJIbHUKa Yepe3 JBE CTOPOHBI U YroJ
MEXIy HUMH, IJIUHY OKPYKHOCTH, ILJIOIIA/Ib

Kpyra.
Haxonute  miom@ap  MHOTIOYrojbHHMKA
pa3zbueHuem Ha TPEYTrOJIbHUKU u
YEThIPEXyTOJbHUKH.

O0bsicHATH u WILTIOCTPHPOBATH

OTHOILIEHHE TUIOIAaAeH NOJOOHBIX (GUryp.
Pemate 3a1aun Ha BBIYNCIICHUE JIMHENHBIX
BEJIMYMH, TPaJlyCHOIM Mephl yriia u mionaaei
TPEYTrOJLHUKOB,  YETBIPEXYTrOJbHUKOB U
MHOT'OYTOJIbHUKOB, JUIMHBI OKPYKHOCTH U
wiomaau  kpyra. Onupasch Ha JaHHbIE
yCIIOBHS 33]1a4i, HAXOAUTh BO3MOKHOCTH
MIPUMEHEHUS HEO0OXOMMBIX dbopmy,
peoOpa3oBbIBaTh (POPMYIIBL.

HUcnoan3oBath Gopmynbl ais 060CHOBaHUS

JIOKa3aTeJIbHBIX  PACCYXKICHUH B XOJIe
penieHusl.
HNurepnperuposBars MIOJIy4CHHBIN

pPE3YIbTAT U CONMOCTABJIATL €0 C YCIIOBUEM
3agadn

Koopaunarsi

JlekapToBbl KOOpPAMHATBI Ha IUIOCKOCTH.
VYpaBHenne npsamoil. KoopauHatsl cepeauHbl
orpe3ka. dopmyna pacCTOSHUSA MEXAY IBYMs
TOYKaMHM IJIOCKOCTHU. Y paBHEHUE OKPYKHOCTHU

OO0BSICHATL, 1 WIIOCTPHPOBATH IOHATHE
JIEKapTOBOM CHUCTEMbI KOOPAMHAT.

BbiBoANT, U HMCHOJB30BATH  (HOPMYIIBI
KOOP/IMHAT CEepeAMHbI OTPE3Ka, PaCCTOSHUS
MEXAy  JByMS ~ TOYKaMM  IUIOCKOCTH,
YpaBHEHHUS MPSIMON U OKPY>KHOCTH.
BbInoHATH IIPOEKTHI o TeMaM
MCIIOJIb30BaHUsl KOOPAMHATHOIO METOJa MpHU
peLIeHNH 3aJjad Ha BBIYUCIEHUS U
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J0Ka3aTcjIbCTBa

BekTopsl

Bekrop.  Jlyimaa  (Momyns)  BEKTOpa.
PaBenctBo BekTOpoB. KoiuiMmHeapHbIE BEKTOPHI.
Koopaunatsl BekTOopa. YMHOXKEHUE BEKTOpa Ha
YHCII0, CyMMa BEKTOPOB, pa3iOKEHHUE BEKTOpa
[0 JBYM HEKOJUIMHEApHBIM BEKTOpaM. YToll
MeXay Bekropamu. CKalsipHOE IMPOU3BEICHUE
BEKTOPOB

®opMyIMPOBATH OTpeIeTICHUS u
WUTIOCTPUPOBATh TOHATHS BEKTOpA, AJIMHBI
(MOmysl) BEKTOpa, KOJUIMHEAPHBIX BEKTOPOB,
paBHBIX BEKTOPOB.

BbIuMcasATh ATUHY U KOOPJIMHATHI BEKTOPA.
Haxoauthb yron Mexay BEKTOpamH.
BbInoJaHATH onepanuy HaJl BEKTOPaMHU.
BbinoaHsaTs MIPOEKTHI o TeMaM
UCIIOJIb30BAaHUsl BEKTOPHOIO METO/Aa IIpU
pEIIEeHNN 3a/1a4 Ha BBIYUCIIEHUS U JOKa3a-
TEIbCTBA

JJIeMeHTHhI JIOTUKH

Onpenenenne. AKCMOMBI U TE€OPEMBI.
JlokazaTenbCcTBO. JlokazaTenbCTBO oT
npoTuBHOTO. Teopema, oOpaTHas JTaHHOM.

[Ipumep u KOHTpIIpUMED.

Bocnpoussoauts (bopMyIHpPOBKH
OINpe/eNIeHu; KOHCTPYHUPOBaTh HECIIOKHbIE
OIpeeIICHUs CaMOCTOSITEIILHO.
BocnpousBoauth dopMynHUpOBKH u
JI0Ka3aTeNnbCTBa U3Y4YECHHBIX TEOpEM,
IIPOBOAMTH  HECJOXKHBIE  JIOKA3aTelbCTBA

CaMOCTOATCIIBHO, CChJIATHCA B XOA€
000CHOBaHMH Ha OonpcaciICHUusl, TCOPEMbI,
AKCHOMBI

CDOpMLI OpraHu3anmuu y‘IC6HOl"O nponecca:

® WHAWBUAYAJIbHBIC, TPYIIIIOBBIC, THAUBUAYAJIbHO-TPYIIIIOBBIC, (l)pOHTaJIBHBIe,

® KJIaCCHBIC U BHCKJIACCHBIC.

KonTtponb ocyiecTBisieTcss B BHJIE CaMOCTOATENIBHBIX padoT, 3a4€TOB, MUCHbMEHHBIX

TCCTOB, MATEMATHYCCKUX  JUKTAHTOB,

YCTHOTO

cy€ta C C&MOHpOBepKOﬁ, YHCJIOBBIX

MaTeMaTHYeCKUX JUKTAHTOB IO TEME YpPOKa, KOHTPOJbHBIX paboT Mo pasjenaM ydeOHUKa.
KoHTposbHble paboThl COCTABIIEHBI C YUETOM 0053aTeIbHBIX PE3YIbTATOB O0YUEHHUS.

IV. TemaTuueckoe NJIaHMpPoOBaHHE

AOmunucmpamuensie
RPOMENCYMOUHAA, UMO208a5) NPOGOOAMCA 3a
CAMOCHOAMENbHYI0 PAdOmY.

ouaznHocmuuecKue

KOoHmponovHvle  pabomel  (6x00Has,
cuem COKpAuwieHUus 4acoe GblOCeHHbLIX HA

5 kaacc
B ToMm uncne
Ne Tema Beero Aynurop | Camocrostens | KoHTpoinb Hpairi
n/n 4acoB YEeCKUX
HBIX HBIX paboT HBIX paboT
pabot

1 Jluanm 7 5 1 - 1
2 HatypanbHble uncia 12 9 2 1+1
3 HevictBus | o7 21 4 5

HATYPaJIbHBIMH YHCIAMH
4 Hcnonb3oBaHue CBOWCTB

NEHCTBUN npu | 13 10 2 1

BBIUUCIICHUH
5 MHOTOyToThHUKH 7 5 1 - 1
6 JleauMocCTh dncel 13 9 3 1+1
7 TpeyronsHUKH 1|40 7 5 i 1

YeThIPEXyTrOIbHUKU
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8 Hpobu 20 16 3 1
9 HeiicTBust ¢ 1poOsMu 35 24 7 2+1
10 | MHororpaHHUKH 10 8 1 - 1
11 | TaGnuier U qUarpaMMbl 8 7 - - 1
[ToBTOpeHue 13
UTOr0 170 121 26 -7|—3 (azvun) 5}
6 KJjacc
B ToMm uncne
Ne Tema Beero Aynutop | Camocrositens | KoHTposb Hpaxru
n/m 4acoB Yec KUX
HBIX HBIX paboT HBIX paboT
pabor
1 JIpoOu 1 MPOIIECHTHI 20 15 3 1+1 1
2 [IpsiMBIE HA TUIOCKOCTH U 6 5 ) ) 1
B IIPOCTPAHCTBE
3 JlecsaTnuHbIie APOOH 9 7 1 1 -
4 JHeicTBust cl3 23 v 1 )
JECSITUUYHBIMH TPOOSIMU
5 OKpy>KHOCTb 8 7 - - 1
6 OTHoIeHHUS 1 TPOLIeHTHI | 15 9 4 1+1 1
7 CummeTpus 8 7 - - 1
8 Lenbic yncna 14 11 2 1 -
9 KomOuHnatopuka. 8 v 1
CrnyyaiiHbie COOBITHS ) i
10 | PaumoHansHbIE UKCciIa 16 12 2 1 1
11 | ByksbI U GOpMYITBI 15 10 4 1+1
12 | MHOroyroisHUKU LT 8 1 i 1
MHOTOTPaHHUKHU
[ToBTOpeHue 15
UTOr0 /
170 121 24 +3(axvun.) 8
7 Kaacc

Aareopa. 1 yac anaredpnl BbIHECEH B 4YacTb, (OPMHPYEMYI0 YYaCTHUKAMH
o0pa3oBaTe/IbHBIX OTHOLICHUI, C WLEJbI0 O3HAKOMJICHHMS YYAIUMXCHA CO CTPYKTYpPOil
KNMoB u 3amoiHeHMsl IK3aMEHAIMOHHBIX OJIAHKOB M pelleHHs 3aJaHUI NOBBIIICHHON
TPYAHOCTH.

B ToM uucne
Ne Tema Beero Aynurop | Camocrosarens | KonTposb Hpaxcri
n/n 4acoB qyec KUX
HBIX HBIX palboT HBIX paboT
pabort
1 Jpobu 1 npo1eHThHI 17 13 3 1+1 -
2 [lpsmas u  oOpartHas 8 5 5 1 i
MPONOPLMOHATILHOCTH
3 BBenenue B anredpy 10 8 1 1 -
4 VYpaBHeHus 14 11 2 1 -
S) Koopaunats! u rpapuxu | 12 8 2 1+1 1
CpolicTBa CTeNneHH C
6 HaTypaJIbHBIM 9 7 1 1 -
1oKa3aTesaeM
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7 MHorouieHsl 19 14 3 2 -
Pasnoxenue
8 MHOT'OYJICHOB Ha | 20 16 3 1+1 -
MHOKUTEIH
9 YacroTa 1 BeposSTHOCTh | 6 4 1 - 1
[ToBTOpEeHUE 8 -
UTOr0 102 81 16 3_3 (aavun.) 2
I'eomerpust
B ToMm uucne
Ne Bcero [IpakTu
| TeMa qacop | AYAMTOD Camocrostens | Kontpoib 4o KIX
HBIX HBIX paboT HBIX paboT
pabor
1 HavanbHubie
F€OMETPUYECKHUE 7 5 1 1 -
CBEICHUSA
2 TpeyronbHUKH 14 9 2 1 2
3 [TapannensHbie npsiMbie | 9 6 1 1 1
4 CooTHOLIEHUS ~ MEXIY
CTOpOHAMH H  YIJamHu | 16 11 2 2 1
TpPEYroJbHUKA
5 | lloBropenne. Pemnienue 6 5 i 1 )
3ajaq
HUTOr0 68 52 6 6 4
8 Kaace
Auiredpa
B ToM uncne
Ne Tema Beero Aynurop | Camocrosarens | Kontposb Hpaxri
n/m 4acoB Yec KX
HBIX HBIX palboT HBIX paboT
pabor
1 Anrebpanueckue 1podu | 22 16 4 1+1 -
2 KBanparhsie kopHu 17 13 2 1+1 -
3 KBanparusie ypaBaenus | 18 14 3 1 -
4 Cucrema ypaBHEHHI 18 14 3 1 -
5 OyHKIIUA 13 9 2 1 1
6 BepositHOCTB g 3 1 i 1
CTaTHCTUKA
[ToBTOpeHME 12 11 +1
UTOT0 102 77 15 _?_3 (aavun.) 2
I'eomerpus
B ToMm uncie
Ne Tema Beero Aynurop | Camocrosarens | Kontposb Hpaxru
n/m 4acoB Yec KUX
HBIX HBIX paboT HBIX paboT
pabor
1 YeTbIpexyrojJbHUKH 14 10 2 1 1
2 [Tnomanu guryp 14 11 1 1 1
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3 [TomoGHbIE 19 13 5 5 5
TPEYTOJIbHUKH
4 OKpy>KHOCTb 17 12 2 1 2
5 IToBTOpEeHUE 6 6 - - -
UTOro 68 50 7 5
9 kaacc
Auredpa
B ToMm uucne
Ne Tema Beero Aynutop | Camocrositens | KoHTposb Hpaxru
/i 4acoB Yec KUX
HBIX HBIX paboT HBIX paboT
pabor
HepaBenctBa 14 15 1+1 -
Ksanparuunas Gyskous | 93 13 1 1
3 ypaBHeHPIjI W CHCTEMBI | g 20 3 241 i
ypaBHEHUN
Apudmernuaeckas u
4 reoMeTpudecKas 15 13 3 1 -
MIPOrPeccuu
5 Cramucryeckue 13 3 ) o+l )
WCCIICTOBAHMS
Iloeémopenue 19 17 1 - -
UTOro 102 79 13 _5|_3 (anvum.) 3
I'eomerpus
B ToMm uncne
Ne Tema Beero Aynurop | Camocrostens | Konrtpois Hpacri
n/m 4acoB Yec KX
HBIX HBIX palboT HBIX paboT
pabor
1 BBonHoe noBTopeHue 2 2 - - -
2 BexTops!. 9 9 2 1 -
3 Meroa KoopaHHAT. 11 7 2 1 -
4 CooTHOIIEHUST ~ MEXIY
croponamu u yriamu | 11 11 2 1 -
TPEYroJbHUKA
5 JUliHa OKpPY)XHOCTH H 12 8 2 1 1
TUTOIIAb Kpyra
6 JIBrokeHuUs 9 6 5 1 1
7 Hauaneusle cBenenns us | 8 8 i i 1
CTepEeOMETPUH
Iloeémopenue 6 8 - - -
UTOr0 68 49 10 5 3
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