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IHosicHuTEIbHAA 3aNIMCKA
Pabouas nmporpamMma npeaHa3HadeHa a1 o0ydaromuxcs 5-9 kinaccos
00111e00pa30BaTeIbHOM MIKOJIBI M HAIIpaBiIeHa Ha peanu3aiuio denepaibHbIX rocy1apcTBEHHBIX
00pa3oBaTeNbHBIX CTAaHIAPTOB OCHOBHOTO 0011ero odpasosanus. [Iporpamma pa3paborana Ha
OCHOBE:

o 3akona 06 obpazoBanus B Poccuiickoit @eneparuu ot 29.12.2012 Ne 273-D3 (pen. ot
05.05.2014)
o denepanbHOTo TOCYIapPCTBEHHOTO 00pa30BaTEIbLHOTO CTaHIapTa OCHOBHOTO OOIIETo

oOpazoBanus (yTBepxkAeH npukazoM Munoopraayku Poccun ot 17.12.2010 r. Ne 1897,
3apeructpupoBan B Muntocte Poccun 01.02.2011 r., perucrpannonnsiii Homep 19644);

. [TpumepHoil mporpammsbl o MmareMaTrke. MaremaTnka 5-9 kimaccel. MockBa
«IIpocsemenue», 2011 rox.
o denepabHOTO MepeyuHs yueOHUKOB, PEKOMEHI0BaHHBIX MUHUCTEPCTBOM 00pa30BaHUs

Poccwuiickoit deaeparuu K UCIOIH30BAaHUIO B 00pa30BaTEILHOM IIPOIIECCe B
00111€600pa30BaTENIbHBIX YUPEIKICHUSAX,

[IporpaMmMa  cocraBieHa B COOTBETCTBUM  c:  TpeOoBanusimu  DenepanabHOro
rOCYJapCTBEHHOTO 00pa30BaTeNbHOIO CTaHJIapTa OCHOBHOro obmero ooOpasoBanus (PI'OC
0O0O0); TpeboBaHUSIMH K pe3yJibTaTaM OCBOCHUSI OCHOBHOW 00pa3zoBarenbHOl porpammel MOY
«OprkuiKas mKosa» (JITYHOCTHBIM, METAPEAMETHBIM, MPEIMETHBIM); OCHOBHBIMH IOJIX0/1aMH
K Pa3BUTHIO W (OPMHUPOBAHUIO YHUBEPCAIBHBIX y4eOHBIX AeiicTBuil (YY) mis ocHOBHOTO
o01iero o6pa3zoBaHus, C yueToOM TpeOOBaHMH K OCHAIIEHUIO 00pa30BaTeIbHOTO MpoLecca.

[IporpamMa cocTaBieHa Ha OCHOBE AaBTOPCKOH MporpaMMmbl IO MaTeMaTHKE O]
penakuueit I'.B. Jlopodeera

B coctaB YMK Bxogurt:

e B.I'. Jlopodees, U.C. lllaprirun, C.b. CyBoposa u ap. «MaremaTuka, 5», «Maremaruka, 6»,

e B.I. JlopodeeB, C.b. CyBopoBa, E.A. byaunmoBuu. «Anrebpa,7», B.I'. Jopodees, C.b.
CyBopoBa, E.A. BbynumoBuu. «Aunre6pa,8», B.I'. [lopodeeB, C.b. Cysopoma, E.A.
bynumoBuu. «Anredpa,9»,
JI.C. Atanacsn, B.®.byty308B, C.b.Kanomues u ap. «I'eomerpus. 7-9 kiacco».
[IpenmeTHbIe pabouune TeTpaan Ha IeYaTHON OCHOBE.
JlnnakTuyeckue maTepuarbl.

TemaTndeckne TECTHI.
KonTponbHble paboThI.
Knura yunrens
YcTHBIE yIIpaKHEHUS
[Toypounsle pa3paboTku

BeiObop naHHON mnporpamMmbl M y4yeOHO-METOIUYECKOTO0 KOMIUIEKCAa 0O0YyCIIOBIIEH

MIPEEMCTBEHHOCTRIO IIeJIe 00pa3oBaHUs, JIOTHKOW BHYTPUIIPEAMETHBIX CBS3€H, a TaKxke
BO3PACTHBIMU OCOOEHHOCTSIMM Pa3BUTHUS OOYYarOIUXCSA, U ONUPAIOTCA Ha BBIYMCIUTEIbHBIE
YMEHHUS U HaBBIKM OOYYaroIIMXCs, MOJydeHHble Ha ypokax MaremMaTuku 1 — 4 kiaccoB: Ha
3HAHWUHU yYalIMMKCSI OCHOBHBIX CBOMCTB Ha BCE IEUCTBHUS.

PaGouasi mporpamMmma mMeeT uHejb OOHOBJIEHUsS TpPeOOBaHUII K YpOBHIO MOJITOTOBKU
o0yyaroImuxcs B CHCTEME eCTECTBEHHO-MAaTeMaTHYeCKOro o0pa3oBaHMs, OTpaxkarollee
BAKHEHIIYI0O OCOOEHHOCTh MEJaroruuyeckoil KOHLENIMU TOCYIapCTBEHHOIO CTaHaapTra -
MIEPEXO0JT OT CYMMBI «IIPEAMETHBIX PE3YJIbTAaTOB» K «METAIPEIMETHBIM PE3YJIbTaTaM».

MaremaTtnueckoe oOpazoBaHHe SBISETCS 00s3aTe€IbHOM W HEOTHEMJIEMON YacTbiO
o01ero o6pa3zoBaHus Ha BCEX CTYNEHSIX IIKOJIBI.

O6yquHe MaTeMaTUKE B OCHOBHOH IIIKOJIE HaIpaBJICHO Ha JOCTHIKCHHUC
CICAYIOIUX ueﬂeﬁ:
1) 6 HanpaejleHUuu JUYHOCNHO20 pa36umust.

(dbopMupOBaHUE NPEACTABICHUN O MaTeMaTHKE KaK 4YacTH OOIEYesIOBEYECKOW KYJIbTYPBI, O
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3HaYMMOCTH MAaTEMaTHUKH B Pa3BUTHH LIMBUIM3AIMUA U COBPEMEHHOTO OOIIECTBA;

pa3BUTHE JIOTUYECKOTO W KPUTHYECKOTO MBINIICHUS, KYJIbTyphl pPEYH, CIOCOOHOCTH K
YMCTBEHHOMY 3KCIIEPHMEHTY;

(opMHpOBaHNE WHTEIUIEKTYabHOW YECTHOCTH M O0BEKTUBHOCTH, CIIOCOOHOCTH K MIPEOI0JICHHIO
MBICITUTEIBHBIX CTEPEOTHIIOB, BRITCKAIOIINX U3 OOBIICHHOTO OITBITA;

BOCIIUTAaHHE Ka4eCTB JIMYHOCTH, OOCCIICYMBAIONINX COIHAIBHYI0 MOOHIBHOCTB, CIIOCOOHOCTH
MPUHUMATh CAMOCTOSITEIIEHBIC PEIICHUS;

¢dbopMHpOBaHHE Ka4yeCTB MBIIUICHUS, HEOOXOIMMBIX JUIsI aJanTalii B COBPEMEHHOM
MH(POPMAIIMOHHOM OOIIECTBE;

pa3BUTHE HHTEpECA K MATEMaTUYECKOMY TBOPUECTBY U MaTeMaTHUECKUX CIIOCOOHOCTEI;

2) 8 MemanpeoMemHoOM HanpPaeIeHuu:

pa3sBUTHE TPEICTABICHUA O MaTreMaTHKe Kak (oOpMe ONUCaHWs W METOJE ITO3HaHUS
JICUCTBUTEIILHOCTH, CO3JaHUE YCJIOBHW JUIi TPHUOOPETEHUS TEPBOHAYAIBHOTO  OIBITA
MaTEeMaTHYECKOTO MOJICTTMPOBAHUS;

¢dopmupoBaHre OOIMMX CIIOCOOOB WHTEIUIEKTYaJbHON JEATEIBHOCTH, XapaKTePHBIX IS
MaTeMaTHKU ¥ SBISIONIMXCS OCHOBOW IMO3HABATEIBHON KYJIbTYPBHI, 3HAYMMOHN ISl pa3IMYHbBIX
cdep uenoBevecKoi esITeIbHOCTH,

3) 8 NPEOMEMHOM HANPABTICHULL:

OBJIQJICHUE MATEMATUYECKHUMHU 3HAHMSIMH W YMEHHSIMH, HEOOXOTUMBIMH JUIS TMPOIOIDKEHHS
00pa3oBaHMsl, U3yUEHHS] CMEXHBIX TUCIUILINH, IPUMEHEHHUS B IOBCETHEBHON KU3HU;

co3manue (QyHIaMeHTa UII  MaTeMaTHYeCKOro pa3BUTHs, (OPMUPOBAHHS MEXaHHU3MOB
MBILUICHUS, XaPaKTEPHBIX TSI MATEMAaTHIECKOM eI TeTbHOCTH.

MaremaTrueckoe 00pa3oBaHNE UTPAET BAXHYIO POJIb B IPAKTUYECKOM KU3HM OOIIEeCTBa,
KOTOpas CBsi3aHa ¢ (POPMUPOBAHHEM CIIOCOOHOCTEH K YMCTBEHHOMY KCIICPUMECHTY.

[lpakTuyeckas TMOJIE3HOCTh  MpenMeTa  OOYCJIOBIEHA TeM, YTO  IPOHUCXOIMT
(dbopmMHpoBaHKE OOIUX CIIOCOOOB MHTEILICKTYAIBHOM JACATEIbHOCTH, 3HAYMMOM IS pa3IHYHbIX
chep 4eToBEUECKOMN ACATEIHHOCTH.

be3 06a3oBoif MaremMaTMYecKOW MOJArOTOBKM HEBO3MOXHO CTaTh OOpa30BaHHBIM
YeJIOBEKOM, TaK KaK OBJIQJICHUE MAaTEeMAaTHYECKUMH 3HAHUSMHU M YMEHHSIMH HEOOXOIUMO IS
MPOAOIDKEHUsT 00pa30BaHUs, MU3yUEHHMs] CMEXHBIX IUCLUIUIMH, NMPUMEHEHHUS B TOBCEJIHEBHON
KHU3HH.

OOyueHue mareMaTHKe J1aeT BO3MOXKHOCTb (DOPMHUPOBaTh Yy OOYyUaroIIMXCs KauecTBa
MBILUIEHUS] HEOOXOAUMBIE /IS aJalTallii B COBPEMEHHOM HH(POPMAIIMOHHOM O0IIEeCTBE.

HoBu3Ha naHHOM mporpamMmbl OINpenensercss TeM, YTO B OCHOBE MOCTPOEHMs TaHHOTO
Kypca JISKUT UJesl TyMaHH3alud 00y4YeHHs, COOTBETCTBYIOIAs COBPEMEHHBIM ITPEICTABICHHUSIM
0 LIeJSIX MIKOJIBHOrO 00pa3oBaHMs M YAENAIOIIas 0co00e BHUMAaHUE JIMYHOCTH O0YYaromerocs,
ero uHTepecaM u crocooHocTsM. Ilpemiaraemslil Kypc mo3BossieT odecneuuTs (GOpMUPOBAHUE,
KaK npeomMemHbiX YMEHHH, TaK U YHUBEPCANbHLIX YYeOHbIX Oelicmeuii IIKOJIBHUKOB, a TaKkKe
crocoOctByeT noctmxkeHnto omnpenenéHubix Bo PI'OC OOO nMYHOCTHBIX pe3yIbTaTOB,
KOTOpBbIE B JAJbHEHIIIEM MO3BOJIAT OOYYaIOUIMMCS MPUMEHATH MOJyYeHHbIC 3HAHHUS M YMEHUS
TUTSL pEIICHUs] Pa3TUYHBIX )KU3HEHHBIX 33]1a4.

MeXIpeaMeTHbIE CBS3M OCYLIECTBISIOTCS MOCPEICTBOM OMNOPHI JAHHOTO MpeaMeTa Ha
ungopmamuxy, puzuxy, xumuro, 2eoepaghuio.

[Tpu opranuzanuu nporecca oOy4eHus: B paMKax JaHHOM MPOrpaMMBbl MpearoaraeTcs
NPUMEHEHHE  CICAYIOMUX  MeJaroru4ecKux  TeXHOJOrWii  o0y4yeHHWsl:  JTHMYHOCTHO-
OpUEHTUPOBaHHAs  (ME€AAaroruka COTPYAHHUYECTBA), IO3BOJIAIOLIYIO  YBHUJIECTh  YPOBEHb
OOyYeHHOCTH KaXXJOTO YYEHHKa M CBOEBPEMEHHO TIIOJAKOPPEKTUPOBATh €€; TEXHOJOTHS
ypoBHEBO auddepeHumany, mMo3BoJsioNas peOeHKY BBIOMpPATh YPOBEHb CIIOKHOCTH,
WH(POPMAIIMOHHO-KOMMYHHKAIIMOHHAST TEXHOJIOTHS, o0ecrieunBaromas opMHpOBaHHE yIeOHO-
MO3HABAaTENbHOM M MH(POPMALMOHHOM  JEATeNbHOCTH  yuamuxcs.  Vcrnosnb3oBaHue
KOMIIBIOTEPHBIX TEXHOJOTUH B TPETOAaBaHUU MAaTEMATHKH TIO3BOJISIET HENPEPHIBHO MEHSTh
¢dopmbl pabOTHI Ha YpPOKE, MOCTOSIHHO YepeloBaTh YCTHBIE U NMHUCHMEHHBIC YIPAXKHEHUS,



OCYIIECTBIATh Pa3HbIE MTOAXO0/bI K PELICHUI0 MaTEMaTUYECKUX 3a/ad, a 3TO IOCTOSIHHO CO3/1a€eT
U MOAJIEPKUBAECT MHTEUICKTYaIbHOE HANPSKEHHUE Ydaluxcs, GOpMUPYET y HUX yCTOMUYUBBIN
MHTEPEC K U3YUYEHUIO IaHHOTO NPEAMETA.

Cucrema ypoKoB yCIIOBHA, HO BCE )K€ BBIIEIISIOTCS CIEAYIOIINE BUIDL:

Ypok-nexyua (YJI). llpeanonaraiorcsi COBMECTHBIE YCHIIMS YUUTENS U OO0yYaroIIUXCS
IUIs pelieHust oOmiel npoOsieMHON Mo3HaBaTeabHOM 3agaun. Ha TakoMm ypoke Hcmosb3yercs
JEMOHCTPAIIMOHHBIM ~ Marepuan Ha  KOMIbIOTepe, pa3paOOTaHHBIA  ydyUTeNeM WU
00yYaroIuMUCs, MyJIbTUMEUIHbBIE TPOAYKTHI.

Ypox-npakmuxym (YII). Ha ypoxe ydamuecs: paboTarOT HaJ pa3IMYHbIMU 33aHUSIMH B
3aBUCUMOCTH OT CBOE€H MOATOTOBJIEHHOCTH. Buapl paboT MOryT OBITb CaMbIMU pa3HBIMHU:
IIUCBMEHHBIE MCCIEA0BaHUs, PEIICHUE pa3IMYHbIX 3313y, W3y4YEHHE CBOWCTB pa3IUYHbIX
(GyHKUMH, MPAaKTUYECKOe NMPUMEHEHHE Pa3iIMuYHbIX METOAOB pelieHus 3agad. KommbroTep Ha
TAKUX YpPOKaxX HCIIOJIb3YETCS KaK 3JIEKTPOHHBIM KalbKyJATOpP, TPEHAaXEp YCTHOIO CYETa,
BUpPTYyaJlbHasl 1ab0paTOpHsl, UCTOYHUK CIIPABOYHOM MH(OpPMAIIHH.

Ypok-uccneoosanue (YH). Ha ypoxe oOyuaromuecss pemiaroT NpoOJeMHYIO 3anady
HCCIIEIOBATEIBCKOIO XapakTepa aHAIMTHUYECKUM METOJOM M C IIOMOIUBIO KOMIIBIOTEpA C
HCII0JIb30BAaHUEM PA3JIMYHBIX JJAOOPATOPHIA.

Komoéunuposannwiii ypox (KY) nipenmnonaraer BbINOJHEHHUE pabOT U 3aJaHUIl pa3HOTO
BHJA.

Ypok pewenus 3aoau (YP3). BoipabaTbiBatoTcs y 0Oy4YarOLIMXCS YMEHHUS U HaBBIKU
peleHus 3a1a4 Ha ypoBHE 00s3aTeIbHONM M BO3MOXHOM mnoArotroBke. JIo0oi obOydaromuiics
MOKET HCIOJb30BaTh KOMIIBIOTEPHYIO HWH(POPMALMOHHYI0 0a3y 10 METOoJaM pelICHHUs
pa3UYHbIX 33j]ay, 10 CBOWCTBAM JIEMEHTAPHBIX GYHKLUUN U T.1.

Ypok-mecm (YT). TectupoBaHue MpoBOIUTCS C LENbI0 TUArHOCTUKU MIPOOETIOB 3HAHUH,
KOHTpPOJISI YPOBHSI OOYYEHHOCTH OOYYaroUIMXCs, TPEHUPOBKU TEXHUKE TECTHUpOBaHUsS. TecTsl
IIpeyIaraloTcs Kak B II€YaTHOM TaK U B KOMIIBIOTEPHOM BapuaHTte. IIpuuemM B KOMIBIOTEPHOM
BapHaHTE BCEI/1a C OTPaHUYEHHEM BpPEMEHHU.

Ypok-3auem (¥Y3). YcTHbI onpoc 00ydaroLIMXCs MO 3apaHee COCTaBIEHHBIM BOIPOCaM,
a TaKKe pelleHue 3a/1a4 Pa3HOro YpOBHS MO U3YYEHHOH TEMe.

Ypok-camocmoamenvnaa  paboma  (YCP). llpennararorcs  pa3Hble  BHJBI
CaMOCTOSITENIbHBIX pabOT: IByXypPOBHEBAsI — YPOBEHb 0053aTEIbHOM MOJATOTOBKHU - «3)», YPOBEHb
BO3MO’KHOMU TMOATOTOBKH - «4» U «5»; OONBIION CIIUCOK 3aJJaHUi Pa3HOTO ypOBHsI, U3 KOTOPOTO
oOyJaroluiicss pemaer ux Mo cBoeMy BbIOOpy. Psymom c¢ oOydaromuMmcs Ha TakUX ypoKax —
BKJIFOUEHHBIM KOMITBIOTEP, KOTOPBIN OH UCIOJB3YET 110 CBOEMY YCMOTPEHHUIO.

Ypoxk-konmponvnaa paooma (YKP). IlpoBonurcs Ha JABYX YpPOBHSX: YpPOBEHb
00s13aTeIbHON MOATOTOBKH - «3)», YPOBEHb BO3MOKHOM MOATOTOBKH - «4» U «5».

KoMmnblorepHoe o0ecnieuenne ypokos.

B pasnene pabGoueilt mnporpammel «KommnbroTepHoe o0ecriedeHne» CIUIaHUPOBAHO
MIPUMEHEHNE UMEIOIIMNXCS KOMIBbIOTEPHBIX MPOAYKTOB: IEMOHCTPALIMOHHBIN MaTepuar, 3alaHus
JUIE YCTHOTO Ompoca OO0y4aroIuxcs TPEHUPOBOUHBIE YIPAKHEHUS, a TaKKe pa3IndHbIe
ANEKTPOHHBIE YUEOHUKHU.

Hemoncmpayuonnwtit mamepuan (caauowt) (/IM).

Coznaetcst ¢ 1enbl0 oOecnedeHus HarjisJHOCTH NpHU H3YYEHHMM HOBOTO MarepHaa,
UCIOJb30BaHUS NPH OTBeTax oOydaromuxcs. [IpuMeHeHHe aHMMAalWU MPH CO3JAaHUHM TaKOIro
KOMITBIOTEPHOTO TPOAYKTa IO3BOJIIET paccMaTpuBaTh BOMPOCH MAaTeMaTHYECKOW TEOpPUH B
JBIDKEHUH, 00ecneunBaeT Jpyrodl MOAXOX K M3YYEHHIO HOBOIO MaTepualia, BbI3bIBAeT
MOBBIIIEHHOE BHUMAHUE U UHTEPEC y O0yUarOIUXCS.

N3ydyeHne MHOrMX T€M B MaTEeMaTHKE CBSI3aHO C 3HAHWEM M IOHMMAaHHEM CBOICTB
aJeMeHTapHbIX (pyHKUMHA. PerieHue ypaBHEHUH, HEpaBEHCTB, Pa3jIMUYHbIX 3ajad MpeJroJaraert
ryOoOKoe 3HAaHHE MOBEJIEHHs 3JIeMEeHTapHbIX (yHKuuil. HayunmThcs pacmo3HaBaTh Tpaduku
TakuX (YHKIIHHI, CyMeTh paccka3aTh 00 UX CBOMCTBAaX MOMOTal0T KOMIIBIOTEPHbBIE CIIal/IbI.

[Tpu pemiennn MOOBIX 3a/1a4 MCIIOJIb30BaHUE TpagUuecKod HHTEPIPETALUU YCIOBUS
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3aJ1auy, €€ PEeICHHs MTO3BOJISICT 00YYaIOIUMCS TOHATh MaTEMAaTUYECKYIO UCIO pelieH s, Ooee
r7TyO0OKO OCMBICTHTD TEOPETUUECKUN MaTepHal 1o TaHHOU TeMe.

3aoanusn 0aa yemnuozo cuema (3YC).

OTH 3aJaHusl Jal0T BO3MOXKHOCTh B YCTHOM BapHaHTE OTpabaTbiBaTh pazIUYHbIC
BOIIPOCHI TEOPUU U NPAKTHKH, MPUMEHSAS NPHUHLMIIBI HAMJSIAHOCTH, JOCTyHHOCTU. VX MOXXHO
UCIIOJIb30BaTh Ha JIOOOM YPOKE B PEKUME yUUTENb — YYCHHUK, B3AUMOIIPOBEPKH, a TAKkKe B BUJIE
TPEHUPOBOYHBIX 3aHATHII.

Tpenuposounwvie ynpasxcuenua (TY).

BrutouaroT B ce0st 3aaHUsl ¢ BONPOCAMHU U HATJISAHBIMH OTBETAMH, COCTABJICHHBIMU C
noMouIplo aHumanuu. OHU TO3BOJSIOT YYEHUKY CaMOCTOSATEIbHO OTpadaThiBaTh pazIUYHbIC
BOIIPOCHI MATEMATUUYECKON TEOPUU U IPAKTUKHU.

Inexkmponnvie yueonuku (3Y).

OHU HCTONB3YIOTCSI B KAuyeCTBE BHUPTYaJIbHBIX JIa0OpAaTOPUN MpU MPOBEACHUU
MPAKTUYECKUX 3aHATUH, YPOKOB BBEICHHMS HOBBIX 3HAaHWH. B HHMX 3akiodeH OOJBIION
TEOPETUYECKHil MaTepuas, MHOTO TPEHAXEepPOB, MPAKTUUYECKUX U HCCIEI0BATEIbCKUX 3aJaHHH,
crpaBoyHoro marepuana. Ha n1r0060M U3 ypoKOB BO3MOXKHO MCIOJIb30BAaHUE KOMIIbIOTEPHBIX
YCTHBIX  YNPaXHEHWI, TMpPUMEHEHHE TpEeHa)kepa YCTHOTO CcueTa, 4YTO AaKTUBU3HPYET
MBICIUTENIbHYIO JEATEIbHOCTh OOYYaroUIMXCs, pa3BUBAE€T BBIYMCIUTEIbHBIE HABBIKM, TaK Kak
MO3BOJISIET OCYIIECTBUTH UHOM MOAXO0/1 K U3y4aeMOll TeMe.

@DopMbI OLIECHKU U KOHTPOJISI JOCTHKEHU I 00y4arOIIMXCH:

caMoCTosITeNIbHBIE U TpoBepouHbie paboTsl (CP, I1P);

KOHTpoJIbHBIC PaboThl (KP);

yCTHBIE OTBETHI Ha ypokax (YO);

MareMatudeckue TukTanTsl U Tectel (M, MT);

3auer (3);

nuarHoctuueckue 3aganus (/13);

3ananus padoueit Terpaau (PT);

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

uccrnenosarensckas padora (MP);

npoektHas pabota (I[1pP);

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

Buabl KOHTPOJIA: BXOAHOU, TEKYIIUI, TEMATUYECKUI, UTOTOBBIN.

AJMUHUCTPAaTUBHBIM KOHTPOJIb KAUECTBA 3HAHUM OCYLIECTBIIAECTCSA TPHUKIBL: Ha «BXOIE»
B | yerBepTH, npoMexxyTouHbll — B KoHLIE II werBepty mim B III yerBepTH M Ha «BBIXOJIE»- B
KOHIIE To/1a B popMe aIMUHUCTPATUBHBIX KOHTPOJIBHBIX padoT (TECTOB).

[TpomexyTouHas arTecTanusi NpoOBOAUTCA B cooTBercTBUU ¢ YctaBom OO B ¢opme
TECTUPOBAHUS.

BHeypouHasi [JesiTeIbHOCTH 10 TpeIMETy IpeaycMarpuBaercs B ¢dopMax:
(baxynpTaTHUB, MEKTUBHBIA KypC 10 IPEIMETy, y4acTHe B KOHKypcax, OJTUMIIMAJax, TBOPUECKHE
MIPOEKTBHI, TPEIMETHAs HeAes.

Il. IInanupyemble pe3yibTaThl 0CBOEHHUS] Y4eOHOI0 MpeAMeTa

M3ydeHne MaTeMaTHKA B OCHOBHOMW MIKOJIE JTA€T BO3MOKHOCTH OOYYArOIIUMCS JTOCTHYb
CIICAYIOIIMX PE3yIbTaTOB O0YUEHUS:
5-9 kaaccsl
JINYHOCTHBIMH  pe3yJbTaTaMU H3ydeHus rnpenmera «Marematuka» (B BuUje
CIIEAYIONIMX y4eOHBIX KypcoB: 5—6 kimacc — «MaremaTtuka», /-9 kinacc — «Anredpa» u
«["eomeTpusi») SABIAIOTCS CIEAYIONINE KauecTBa:
® HE3aBHCUMOCTh M KPUTHYHOCTH MBIIIUICHHS;



® BOJII U HACTOMYUBOCTh B JAOCTHKEHHM ILIEIH.
CpGI[CTBOM JOCTHIKCHUS 3TUX PC3YJIbTATOB SABJISAACTCA:

e cucrema 3a/laHuil yueOHUKOB;

® QpeiCTaBiI€HHas B Y4YyeOHHMKAax B SBHOM BHJE OpraHu3alus MaTepuana Io
HPUHLUILY MUHIMAKCA;

® CIIOJIb30BAHME COBOKYIIHOCTH TEXHOJIOTUH, OPUEHTHPOBAHHBIX Ha pa3BUTHE
CaMOCTOATCIIBHOCTU W KPUTUYHOCTU MBIIIJICHUA: TCXHOJIOI'HUA HpO6HCMHOF0
JMajIora, TEXHOJIOIMsl IPOAYKTUBHOI'O YTE€HUS, TEXHOJIOTUS OLICHUBAHMSL.

Memanpedmemmupimu pe3ynbTaTaMH U3ydeHHs Kypca «MaTemMaTukay sBIsieTcs
(dhopMupoBaHKE YHUBEpPCATbHBIX YueOHBIX AcicTBUi (Y'Y ).

Pecynamuenvie YYI:
5—-6-it knaccw

® CaMOCTOSITENILHO  oOHapyocusams W (HOpMyIupoBaTh y4eOHyro  mpoOiemy,
OTIPEIeNIATH 1eTb Y4eOHO! AEeATeIbHOCTH, BBIOMPATh TEMY ITPOEKTa;

®  gbl0BUCAMb BEPCUU PEIICHHS MPOOIEMbI, 0CO3HABATH (M MHTEPIPETUPOBATH B CIIydae
HEOOXOAMMOCTH) KOHEYHBIH pe3yJbTaT, BHIOMpATh CPEACTBA JAOCTHIKCHUS IIETH W3
MPEUIOKEHHBIX, a TAK)KE UCKATh MX CAMOCTOSTEIBHO;

® cocmaeiims (MHAWBUAYAIbHO WIM B TpyHNNE) IUIAH pPELIeHUS MpoOIeMbl
(BBIMIOJTHEHUS TTPOEKTA);

e paboras 1Mo IUIaHYy, C8epsimb CBOM JEHCTBUS C IENBI0 M, NPU HEOOXOIMMOCTH,
WCTIPABJISITh OIIMOKHA CAaMOCTOSITENIFHO (B TOM YHCIIE H KOPPEKTHPOBATH IJIaH);

® B JHANOTe C YYUTEIEM COBEPUEHCMBO8AMb CAMOCTOSTEIILHO BbIpAaOOTaHHBIC
KPUTEPUU OIICHKH.

7-9-i1 knaccwl

® CaMOCTOSITENIBHO O0OHapydicugames W dopmynupogams TpoOIieMy B KIACCHOW U
WH/IMBUYalbHON y4eOHOH NeATeNbHOCTH;

® @bI0gUecamMb BEPCHHM pEIIeHUs TPOoOJIEeMbl, OCO3HaBaTh KOHEYHBIA pe3yJbTar,
BBIOMpPATh CpEACTBA JIOCTHXKEHHS ILeM M3 TMPeUIOKEHHBIX MIM HX HCKaTh
CaMOCTOSITENIbHO;

® cocmaeiimy (MHAWBUAYaIbHO WM B TpyINIe) IUIaH pEHICHUs poOIeMbl
(BBITIOJTHEHUS TIPOEKTA);

®  no0Oupams K KXJI0U npodiieme (3a7aue) alekKBaTHYIO €l TEOPEeTHUECKYI0 MOJIENb;

e paboras 1O MPEUIOKEHHOMY MM CAaMOCTOSITEIbHO COCTaBJICHHOMY IUIaHY,
UCnonb306amy HapAAy C OCHOBHBIMH M JIOTIOJHHUTENBHBIE CpEACTBA (CIpaBOYHAsS
JUTEpaTypa, CIOKHbIE TPUOOPHI, KOMIIBIOTED);

®  nIaHUpo8ams CBOIO MHAMBUAYAIBbHYIO 00pa30BaTENbHYIO TPAEKTOPHIO;

® pabomams MO CAMOCTOSITEILHO COCTABJICHHOMY IUIaHY, CBEPSSICh C HUM M C II€JIbIO
JeSTeIbHOCTH, HCHpPaBIAsl OIIMOKH, HCIHOJb3Ys CaMOCTOSATENIBHO I0100paHHbIe
cpencTna (B ToMm uucie u HTepHer);

e CBOOOJIHO 710716306ambCsl BHIPAOOTAHHBIMU KPUTEPUSIMH OLEHKH W CAMOOIICHKH,
WCXO/IS U3 TIETTH U UMEIOIINXCSl KPUTEPHUEB, pa3jiidasi pe3yJbTaT U CIIoCOObI
e CTBHIA;

® B XOJI€ PE/ICTABICHUS MTPOEKTa 0A8aAMb OYEeHKY €TO Pe3yibTaTaMm;

®  CaMOCTOSITENIEHO 0CO3HABAMb TIPHUMHBI CBOETO yCIIeXa WM HeycleXa U HaXO/IUTh
CTIOCOOBI BBIXOJIA U3 CUTYAIH HEYCIIeXa;

® yMemb OYyeHums CTENICHb YCIIENTHOCTH CBOCH MHIMBUAYAIbHOW 00pa30BaTeIbHOM
NeSITeTbHOCTH;

® Oasamb OyeHKY CBOUM JIMYHOCTHBIM KauecTBaM W YepTaM XapakTepa («KakoB s»),
OIIpeJIeNIATh HAIIPABICHHUS CBOETO Pa3BUTHS (KKAKHM S XOUy CTaTh», «UTO MHE JUIS
3TOT0 HAJIO CIIETIAThy).



Cpeocmeom popmuposanusi peryasTUBHBIX Y Y ]| ciIy)KaT TEXHOJIOTUSI TPOOJIEMHOTO JHAajIora
Ha OJTale W3yYeHHs HOBOIO MaTepuajga W TEXHOJIOTHS OIEHUBAHUS 00pa30BaTEIbHBIX
JTOCTH)KEHHH (Y4eOHBIX YCIIEXOB).

Ho3nasamensvnovle YY/I:
5-9-11 knaccw
®  aHAMU3UPOBAMb, CPAGHUBAMY, Klaccuduyuposams u 0606wams HaKThl U ABICHUS;
® ocyuecmeanamy CpaBHEHHE, CEPUALIMIO U KJIACCH(UKAIINIO, CAMOCTOSTEILHO BBIOHpast
OCHOBAHUS M KPUTEPUH JUIs yKa3aHHBIX JOTMUYECKHUX OIEpaluii; CTPOUTh
KJ1acCU(UKALUIO My TEM TUXOTOMHYECKOTO JeJIeHUs (Ha OCHOBE OTPULIAHHS);
® cmpoums JOTUYECKH OOOCHOBAaHHOE PACCYXJACHUE, BKIIOYAIOIIEE yCTAaHOBJICHHE
IIPUYMHHO-CJIEICTBEHHBIX CBSI3EH;
® co30asamb MaTEMATUYECKHE MOJIEIIH;
® COCTaBJIATh TE3UCHl, pa3IM4yHble BUIbl IUIAHOB (MPOCTBIX, CIOXKHBIX U T.IL.).
IIpeoOpa3oBbiBaTh MH(OPMAIMIO U3 OJHOIO BHUJA B JApYyroi (Tabiuiy B TEKCT,
auarpammy U Ip.);
®  gLIUUMBIBAMb BCE YPOBHU TEKCTOBOW MH(OpMAIUH.
ymemb onpeodesisimb BO3MOXKHbBIE UCTOUHUKHU HEOOXOJUMBIX CBEICHHH, MPOU3BOAUTH
MOUCK MH(POPMALIMK, aHATU3UPOBATh U OLIEHUBATh €€ JOCTOBEPHOCTb.
® [IOHHMMAas TMO3ULUI0 JAPYroro 4YeJIOBEKa, pasiuuams B €ro pedd: MHEHHE (TOYKY
3peHusi), N0Ka3aTelbCTBO (apryMeHThl), (PaKThl; IMIOTE3bl, aKCHOMBI, Teopuu. [lns
3TOr0 CaMOCTOSITEbHO MCIIONB30BaTh pPA3JIMUHbIE BUABI YTEHUS (M3ydarollee,
IIPOCMOTPOBOE, 03HAKOMUTEIBHOE, IIOUCKOBOE), IPUEMBI CITyILIAHUS.
® CcaMoMy €030a8amb UCTOUYHUKU HH(DOPMAITUK Pa3HOTO THIIA U ISl pa3HBIX ayIUTOPHH,
co0uroaTh MH(GOPMAIIMOHHYIO TUTHEHY U NpaBuiia MH(GOpMaMoHHON 6€3011aCHOCTH;
® yMemb UCNOIb306amMb KOMIIBIOTEPHBIE W KOMMYHUKALIMOHHBIE TEXHOJOTHUU Kak
MHCTPYMEHT Ul JOCTH)KEHUS CBOUX Lieled. YMeTb BhIOMpaTh aJeKBaTHBIE 3a/1aye
MHCTPYMEHTAJIBHBIE TPOTrPaMMHO-AIIIAPaTHBIE CPEJCTBA U CEPBUCHI.

Kowwynuxamuenvie YV/I:
5-9-11 knaccw
®  CaMOCTOSITENIBHO Op2aHu306bl6amb YUeOHOE B3aMMOAECHCTBHUE B IpyMIie (ONpeaesaTh
oO1iue 1enu, J0roBapuBaThes APYT € APYTOM U T.1.);
e OTCTaMBas CBOIO TOUKY 3PEHUS, NPUBOOUMb ap2yMeHmbl, TOATBEPKAas UX (PaKTamu;
B INCKYCCUU yMemb 6b106UHYMb KOHTPAPTYMEHTHI;
YUUTBCS KPUMUYHO OMHOCUMbCS K CBOEMY MHEHHIO, C TOCTOMHCTBOM NPUSHABANb
OLIMOOYHOCTh CBOET0 MHEHUS (€CIIM OHO TAKOBO) U KOPPEKTHPOBATH €T0;
® [IOHUMAas MO3MIHUIO IPYTOro, pa3iuyams B €ro peun: MHEHHE (TOUKY 3peHus),
JI0Ka3aTeNbCTBO (apryMEHTHI), (aKThl; TUIIOTE3bI, aKCHOMBI, TEOPHH;
® yMemb B3TJSIHYTh Ha CUTYallMIO C MHOM MO3UIIMU U 00208apU6amubCs € IOJbMH UHBIX
MTO3ULIAMN.
Cpeocmeom popmuposanuss KOMMYHUKATUBHBIX Y'Y/ ciyaT TEXHOJOTHs NPOOIEMHOI0O
nauasora (MoOyXIAlomMi ¥ MOJBOASAIIMKA AMATOr) U OpraHu3anus paboThl B MalbIX Tpymmnax,
TaK)Xe UCMOJIb30BaHUE HA YPOKAX AIEMEHTOB TEXHOJIOTUHU MPOJAYKTUBHOTO YTEHUS.

IIpeamMeTHBIMHU pe3yJibTaTaMM U3yUYeHUs npeaMeTa « MaTeMaTuka» ABIsSIOTCS CIeAYIOIIUe
YMEHUS.
5- # KJ1acc



Hcnonvsoéams Tpu pelIeHUd MaTEMAaTHUYECKUX 3a7a4, UX OOOCHOBAHUU U TIPOBEPKE
HAWJICHHOTO PELIEHUS 3HAHUE:

®HA3BaHUM M IOCJIEJI0BATEILHOCTU YMCENl B HaTypaidbHOM psxy B npenenax 1 000 000 (c

KaKOT0 YHCJIa HAYMHACTCS 3TOT Psifl, KaK 00pazyeTcsi KaKI0€ CIEIyIOIIee YHCIO B TOM

pany);

e KaK oOpasyercs KaxxJas cielyromas cuéTHas eIuHHULA;
® Ha3BaHMsI M IIOCJIEI0BATEIHOCTD PAa3psAI0B B 3alIUCH YHCIIA;
® Ha3BaHMsI M [IOCIIEI0BATEIBHOCTD IIEPBBIX TPEX KIIACCOB;
® CKOJIBKO Pa3psAJI0B COACPIKUTCS B KaX/10M KJIaccCe;
® COOTHOLIEHHUE MEXy pa3psiiaMu;
® CKOJIBKO €IMHHUIL KaXK0T0 KJIacca COJIEPKUTCS B 3allMCH YUCIIA;
® KaK yCTpOEHA NO3ULMOHHAS I€CATUYHASI CUCTEMA CUNCIICHMUS],;
e CIUHMIIBI U3MEpPEHMs] BEIUYMH (AJIMHA, Macca, BpeMs, IJIOLIAb), COOTHOUICHUS MEXIY
HUMH,
¢ QyHKIIMOHAIBHOM CBS3HM MEXKIy IPYyIIIaMU BEIMYHH (II€HA, KOJMYECTBO, CTOMMOCTB;
CKOpOCTh, BpeMsl, PaCCTOSIHUE; IPOU3BOAUTENILHOCTh TPY/ia, BpeMsl paboThl, paboTa).
Bvinonnsme yctabie BbruuciacHus (B mpemenax 1 000 000) B cioydasx, CBOIUMBIX K
BbluKcIeHUSAM B npenenax 100, 1 MuCbMEHHBbIE BBIUMCIICHUS B OCTAIbHBIX CIy4asX; BBIIOJIHATh
IIPOBEPKY MIPABUIBHOCTH BBIUUCIICHHI;
e gvinoiHsAms yMHOkeHnue u nenenue ¢ 1 000;
® gbIYUCIAMb 3HAUEHUS YUCIIOBBIX BBIpRXKEHUH, conepkaimux 3—4 neiictBus co ckoOkaMu U
0e3 HuX;
® packnaovliéams HaTypaJIbHOE YHUCIIO HA MPOCThIE MHOKUTEIH;
® HaxX0OumMb HanOONBIIHA OOIIHIA JETUTEh U HAaNMEHBIIIee 00IIee KpaTHOE HECKOIBKUX
qucen;
® peuiams MPOCTHIE U COCTABHBIE TEKCTOBBIE 3a/1a4H;
®8bINUCHIEANb MHOKECTBO BCEBO3MOKHBIX PE3YJIbTaTOB (UCX0A0B) MPOCTEHIINX CITydaitHBIX
JKCIIEPUMEHTOB;
®1axo00umsb BEPOSITHOCTH MPOCTEHIINX CITy4allHBIX COOBITUH;
epeuiamsb yIOOHBIM 1711 ce0si crocoOoM (B TOM 4YHCIE€ M C MOMOIIBIO Tabmuil U rpadoB)
KOMOMHATOPHBIE 33/1a4M: Ha TIEPECTaHOBKY M3 TPEX 3JIEMEHTOB, IPABUIIO TPOU3BEICHNU,
YCTAQHOBJICHHE YHCJIa TIap HA MHOXKECTBE U3 3—5 AJIEMEHTOB;
epeuiamsb yINOOHBIM 1711 ce0s crocoOoM (B TOM 4YHCIIE U C MOMOIIBIO Tabuuil U rpadoB)
JIOTHYECKUE 3aJ1auH, cojiepKale He 6osee TpEX BbICKa3bIBaHUM;
eyumams WH(POpPMAILMIO, 3aMCAaHHYIO C MOMOUIBIO JMHEWHBIX, CTONIOYATBHIX U KPYTOBBIX
JMarpamm;
e crmpoums IPOCTENIINE TNHEHHBIE, CTOJI0YAThIE U KPYTOBbIE JUarpamMMmbl;
® HaxoO0ume PEIIeHUs <(OKU3HEHHBIX» (KOMIETEHTHOCTHBIX) 3aJad, B KOTOPBIX
HCIOJIB3YIOTCS MaTEMaTHUECKHUE CPENICTBA;
® co30asams MPOAYKT (pe3ynbTaT MPOECKTHON NEATENbHOCTH), U U3yUYEHHUS U OMHCAHUS
KOTOPOTO MCIIONIBb3YIOTCSI MAaTEMAaTUYECKUE CPEACTBA.
6-i KyIace
Hcnonvzo6ams TIpU pelIeHUM MaTEeMAaTUYECKMX 337134, UX OOOCHOBAaHUM M IPOBEPKE
HaNJEHHOIO PELIEHUS 3HaHUE O:
® IECATUYHBIX JPOOSX U MpaBuiiaX AEUCTBUI ¢ HUMU;
® OTHOIICHUAX U IPONOPLUAX; OCHOBHOM CBOMCTBE ITPONIOPLINY;
e IpsIMOI ¥ OOpaTHOM MPONMOPLMOHAIBHBIX 3aBUCUMOCTSIX M UX CBOMCTBAX;
® [IPOLIEHTAX;
® [IEJIBIX U IPOOHBIX OTPULIATENbHBIX YHCIaX; pAllMOHATBHBIX YHCIaxX;
e [IpaBUJIE CPAaBHEHHUS PALlMOHANIBHBIX YHCET,;



e IIpaBHJIaX BBIMOJTHEHHSI OTIEpAIil HaJl pAllHOHATBHBIMU YUCIIAMU; CBOMCTBAX OMEPALIUN.
Cpasnueams necATHUHBIE IPOOH;

® GLINONIHAMb OTICPAIIMH HAJ| IECITUIHBIME APOOSMU;

® 1peobpa306vi6amsb NECATUIHYIO IP0Obh B OOBIKHOBEHHYIO M HA00OPOT;

® OKpYye/simb LENbIC YHCIa ¥ IECITHYHBIE IPOOH;

® Hax0O0ums MPUOTKEHHBIC 3HAYCHUS BEJIMUUH C HEJIOCTATKOM M M30BITKOM;

® 8bINOIHAMb TIPUOTKEHHBIC BBIYMCICHHS U OIICHKY YHCIIOBOTO BBIPAKCHUS;

® Oe/iump YUCIIO0 B JAHHOM OTHOIICHHH;

® HAX0O0UMb HEN3BECTHBIN WICH MPOTIOPIIHH;

® HAX0OUMb JAHHOE KOJIWYECTBO MPOIEHTOB OT YKCIA M YUCIIO 110 U3BECTHOMY KOJIUYECTBY
MIPOIICHTOB OT HETO;

® HAX0OUMb, CKOJIBKO MPOLEHTOB OJHO YHCIIO COCTABIISAET OT APYTOTO;

®ygenuuUBams ¥ yMEHBIIATh YHCIIO HA TJAHHOE KOJIMYECTBO MPOIECHTOB;

® peutams TEKCTOBBIE 33/1a4 Ha OTHOIICHUS, TPOTIOPLIUU U TIPOLICHTHI;

® cpasHusamys J1Ba PalliOHAILHBIX YHCIIA,

® 8bI10IHAMDb OTIEPAIIMN HAJl PAllMOHAIBHBIMU YHCIIaAMH, HCIIOJB30BaTh CBOMCTBA OMEPAITHii
JUIsL YIIPOIICHHS BEIYUCIICHHIA;

® peuiams KOMOWHATOPHBIC 33/1a49H C TOMOIIIBIO TIPAaBUIIa YMHOKEHHS,

®1ax0O0umb BEPOSTHOCTH MPOCTEHINNX CITyYalHBIX COOBITHIA;

e peuwiams POCTEHINNE 33]1a41 Ha OCEBYIO M LICHTPAIBHYIO CHMMETPHIO;

e peuwiams TPOCTEHINNE 3a/1a4X Ha pa3pe3aHre U COCTABICHUE T€OMETPHUECKUX PUTYD;

® HAX0OUMb PENICHUS KU3HEHHBIX» (KOMIIETCHTHOCTHBIX) 337124, B KOTOPBIX UCIIOJIB3YFOTCS
MaTeMaTHYeCKUEe CPE/ICTBA;

®co30a6ams MPONYKT (pe3ysbTaT MPOEKTHOW NEATENBHOCTH), UIS W3YYCHUS W OINHCAHHS
KOTOPOT'O MCIIOJIb3YIOTCSI MATEMAaTUYECKHE CPEICTBA.

Auredpa 7-i kiaace
Hcnonvzosams nipu pellieHUN MaTeMaTHYECKUX 3a/1a4, UX 0OOCHOBAHUU U MPOBEPKE
HaWJICHHOT'O PELICHUS 3HAHUE O:
® HaTypaJbHbIX, LIEJIBIX, PAIMOHAIBHBIX, UPPAIMOHATBHBIX, TEHCTBUTEIbHBIX YACIIAX;
® CTEIICHU C HATYPAJIbHBIMH NTOKA3aTEISIMU U UX CBOMCTBAX;
® OJIHOWICHAX U MpaBUiax JEUCTBUN C HUMH;
® MHOIOWJIECHAX U MpaBUiax ACUCTBUN C HUMH;
o hopMyIIax COKpAIIEHHOTO YMHOKEHUS;
® TOXKJECTBAX; METOJAX JI0KA3aTeNIbCTBA TOXKIECCTB;
® IMHEWHBIX YPABHEHUAX C OJHOM HEU3BECTHOW U METOAX UX PEILICHUS;
e CHCTEMAX JIBYX JIMHENHBIX YPABHEHUH C IByMSI HEU3BECTHBIMU U METO/AX UX PELICHMUS.
® Buinonname NEUCTBUA C OJHOWIEHAMHA U MHOTOWJICHAMMU;
®)3HA6aMb B BEIPAKECHUSIX POPMYIIBI COKPAIIEHHOTO YMHOKEHUS U IPUMEHSITh UX;
® PacKIa0bIamMbs MHOTOUICHBI HA MHOXHTEIH;
® 8bIN0IHAMb TOXKAECTBEHHBIE IPE0OPa30BaHUS LIETIBIX aIreOpandecKuX BbIpaKeHHII;
® 00Ka3b18ams MPOCTEUILINE TOXKIECTBA;
® HaxoOum»s YUCIIO COYETAaHUN U YUCIIO pa3MELIeHHI;
® peutams TUHEWHBIC YPABHEHUS C OJJTHONH HEU3BECTHOM;
®peuiams CUCTEMBI JIBYX JIMHEWHBIX YPAaBHEHUN C IBYMsI HEU3BECTHBIMU METO0M
MOJICTAHOBKY ¥ METOJIOM aIreOpanvdeckoro CIOKEeHHUS,
® peuiamsb TEKCTOBBIE 3a7a4H C IIOMOILBIO JIMHEWHBIX YPABHEHUMN U CUCTEM;
® HAX0OUMb PEIICHUS <GKU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3a/1a4, B KOTOPBIX UCIIOJIB3YIOTCS
MaTeMaTHYECKHE CPEICTBA;



®co30asame TIPONYKT (pe3yJbTaT MPOEKTHOW NEATENbHOCTH), A U3YUYEHUS U OMUCAHHS
KOTOPOT'O MCIIONb3YIOTCSI MAaTEMAaTUYECKUE CPECTBA.

I'eomerpus 7-i ki1ace
Hcnonvzoeams TIpH pellIeHUH MaTEMATUYECKUX 3a/1a4, UX 00OCHOBAaHUHU U NPOBEPKE
HaWJICHHOI'O PELICHUs 3HAHUE O:

® OCHOBHBIX '€OMETPUYECKUX NOHATHAX: TOUYKA, IIPAMas, INIOCKOCTb, JIy4, OTPE30K, JOMaHas,
MHOT'OYT'OJIbHUK;

® OIIPEICNICHUH yTiIa, OMCCEKTPUCHI YT, CMEXKHBIX M BEPTUKAIBHBIX YTJIOB;

© CBOMCTBAX CMEKHBIX M BEPTUKAJIBHBIX YIJIOB;

® OIIpE/ICIIEHNH PAaBEHCTBA T€OMETPUUYECKHX (PUTYD; MPU3HAKAX PABEHCTBA TPEYTOJIbHUKOB,;

® 'COMETPUYECKUX MECTaX TOUEK; OMCCEKTPHUCE YIJia U CEPEAMHHOM IMEPIECHINKYIISIPE K
OTPE3KY KaK FCOMETPUYECKUX MECTaX TOYEK;

® OIIpEICIICHUY NTapaJIJICIIBHBIX MPSAMBIX; IPU3HAKAX U CBOWCTBAX MapaJlICIIbHBIX IPSAMBIX;

® aKCHOME NIapAJUIEIbHOCTU U €€ KPaTKO! UCTOPHH;

e hopMyIie CyMMBI YIJIOB TPEYTOJIbHUKA;

® OIIPE/ICIICHUH U CBOMCTBAX CPEAHEN JTMHUM TPEYTOJIbHUKA;

eTecopeMe Paieca.

o [Ipumensimsb CBOMCTBA CMEKHBIX U BEPTUKAJIbHBIX YTJIOB IIPU PEILICHUY 3a/1a4;

® HaX0O0umMb B KOHKPETHBIX CUTYalUsIX paBHbIE TPEYTOJILHUKHU U JOKA3bIBaTh UX PAaBEHCTBO;

®ycmanasauéams NapalieIbHOCTb IPSAMBIX U IPUMEHATH CBOMCTBA IApPAJUIEIBbHBIX NPSMBIX;

® IpUMeEHAMb TEOPEMY O CyMME YIJIOB TPEYTOJIbHUKA,

®1/CNOb306aMb TEOPEMY O CPEIHEN JIMHUU TPEYToJbHUKa U TeopeMy PDareca npu peleHnn
3a1ad4;

® HAX0OUMb PEILICHUS] «OKU3HEHHBIX» (KOMIETEHTHOCTHBIX) 33/1a4, B KOTOPBIX UCIOIb3YIOTCS
MaTEMaTHYECKHUE CPEICTBA;

e coz0asams TPOAYKT (Pe3yNbTaT MPOEKTHOM AEATENIHOCTH), JUISl U3YUYEHHUS U ONUCAHUSA
KOTOPOT'0 UCIIOJIB3YIOTCS MaTEMaTUYECKUE CPECTBA.

Auredpa 8-if kiaace
Hcnonvzoeamsb TIpH pelLICHUH MaTEMaTHUECKUX 33]a4, MX 0OOCHOBAHUU U ITPOBEPKE
HalJEHHOIO PELIEHUS 3HaHUE O:
e aireOpanvecKkoil 1podu; OCHOBHOM CBOWCTBE IPOOH;
e IpaBUJIaxX JAEMCTBUI ¢ anreOpanueckuMu ApoOsIMH;
® CTETICHSIX C LIEJIBIMU IT0Ka3aTeNsIMU U X CBOMCTBAX;
® CTaH/IapTHOM BHJI€ YHCIIA;
® hynkisix y = kx+b | y = x?, Y = _, MX CBOMCTBax W rpadukax;
X
® [IOHSITUU KBAJ[PAaTHOTO KOPHS U apu(PMETHYECKOTO KBaAPATHOTO KOPHSI;
¢ CBOICTBAaX apu(METHUECKUX KBAJPATHBIX KOPHEH;
e pyHKIMK Yy = /X , €& CBOHCTBAX M rpaduKe;
e hopMyuie 17151 KOPHEH KBaJApaTHOTO YPaBHEHHUS,
eTeopeme Buera /151 mpuBeAEHHOTO M 00IIET0 KBAAPATHOTO YPABHEHMUS,
® OCHOBHBIX METOJaX PEUIECHHS 1IeJIbIX PAllMOHANBHBIX YPaBHEHUN: METO/IE Pa3JIOKEHUS Ha
MHOKHUTEIN U METOJIE 3aMEHBI HEU3BECTHOM;
®MEeTO/I€ pelIeHHsI APOOHBIX PALlMOHAIBHBIX YPaBHEHUH;
® OCHOBHBIX METO/IaX PEIICHUS CUCTEM PallMOHAJIBHBIX YPaBHEHUM.
e Coxkpawams anredpandeckue apoou;
® gbinoIHAMb apuMeTndecKue JecTBUs ¢ anredOpandyecKuMu ApoOsIMu;
®1/CN01b306aMb CBOMCTBA CTEIIEHEH C IICJIBIMY ITOKA3aTeNsIMU IIPU PELICHUH 3a7a4;
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e 3anucvleantb 4UCjia B CTAaHAAPTHOM BUJC,
® 3blNOJIHAMb TOXIACCTBCHHBIC Hp606pa3OBaHI/I$I paI_II/IOHai]('IBHHX BBIpa)I(CHPII;'I;

~ — — 2 = o
e cmpoums rpaduku GyHkumin Y = kx+b, y=x% Y= _ 4 ucrions3sosars ux croiictea npu
X

pELICHNUH 3a]1ay;

o guiyuciAms apuMeTHIecKue KBaipaTHbIe KOPHHU;

® npuMeHAmMb CBOMCTBA apU(PMETHUECKUX KBaIPATHBIX KOPHEH MPHU pEIIeHNH 3a/1a4;

e cmpoums rpauk QyHKIMU Yy = JX W UCIIONB30BaTh €r0 CBOMCTBA IIPH PEIICHUN 3371a4;

® peuiams KBaJAPATHBIC YPABHEHUS,

e npumeHsams TeOpeMy Bueta npu peiieHuu 3aaay;

epeuwiams 1ENble PAUMOHAIIBHBIE YPABHEHUS METOJIOM PA3JIOKEHHS HAa MHOXHUTEIU U
METOJIOM 3aMEHBI HEU3BECTHOM;

e pewams APOOHBIC YPABHEHUS;

® peuiams CUCTEMBI PallMOHAIIBHBIX YPaBHEHUN;

®pewiamsb TEKCTOBBIE 33J]a4M C IMOMOIIbIO KBAJIPAaTHBIX U PALMOHAJIBHBIX YPABHEHUH U HX
CHCTEM;

® Hax0O0ums PEIICHUS «CKU3HEHHBIX» (KOMIETEHTHOCTHBIX) 3a71a4, B KOTOPBIX UCIOJIb3YIOTCS
MaTeMaTU4YeCKHEe CPEJICTBA;

e cozdasamo IpOAYKT (pe3y.]'IBTaT HpOGKTHOﬁ HGHTGHBHOCTI/I), AJIsL U3YyYCHUA U OIMMCAHUS
KOTOPOIr'0 UCIIOJB3YIOTCA MATEMATUICCKUEC CPCACTBA.

I'eometpus 8-i kiaacc
Hcnonvzoéams nipu pellIeCHUN MaTEMaTUYECKUX 3a]1a4, UX 0OOCHOBAaHUU U IIPOBEPKE
HalJEHHOI'0 PELleHUs 3HaHue O:

® OIIpE/IETICHUH MapajienorpaMma, poMoa, psMOYTrojibHUKA, KBaJpaTa; UX CBONCTBaX U
IIPU3HAKaX;

® OIIpECIICHUY TPAIECLMK; DJIEMEHTaX Tpalleuu; TEOPEME O CPEHEN JINHUU Tpalelyy;

® OTIpe/IeNIEHUU OKPYKHOCTH, KPyra U MX 3JIEMEHTOB;

eTeopeMe 00 U3MEPEHUH YTIIOB, CBA3AHHBIX C OKPYKHOCTHIO;

®OIIpE/IETICHUH U CBOMCTBAX KacaTeJbHBIX K OKPYKHOCTH; TEOPEME O PAaBEHCTBE JIBYX
KacaTelbHbIX, IPOBEIEHHBIX U3 OJJHOU TOUKH;

® OIIPEICTICHUH BIIMCAHHON U ONIMCAHHOW OKPY’KHOCTEH, NX CBOMCTBAX;

® OIIpE/IETICHUN TPUTOHOMETpUUYECKHE PYHKIIMM OCTPOTO yrila, OCHOBHBIX COOTHOIIEHUMN
MEXly HUMU;

e IpUEMax peLIEHUs NPSMOYTOJIbHBIX TPEYTOJIbHUKOB;

e TpUroHoMeTpuieckux GyHkimsx yrios ot 0 1o 180°;

e TEOPEME KOCUHYCOB U TEOPEME CUHYCOB;

e IpU€Max peleHUs IPOU3BOJIBHBIX TPEYTOJIBHUKOB;

e hopMyIax Juis IUIOIIAIM TPEYTOJbHUKA, TTapajlieJIorpaMMa, Tpamneluy;

eTeopeme [Tudaropa.

o [Ipumensamsb IPU3HAKU U CBOWCTBA MapauiesorpaMmma, pomoa, npsiMoyrojibHUKA, KBajpaTa
IIpY pELICHUH 3a]1a4;

® peuiamsb IPOCTENIINE 3ajaU Ha TPAINELHUIO;

® HaxX0O0Umsb TPATYCHYIO MEPY YIJIOB, CBA3aHHBIX C OKPYKHOCTBIO; YCTAHABIUBATD UX
PaBEHCTBO;

® npuUMeHAmb CBONCTBA KacaTENbHBIX K OKPYKHOCTHU MPHU PELISHUH 33/]1a4;

® pewiams 3a]Ja41 Ha BIIMCAHHYIO U OMMCAHHYIO OKPY>KHOCTb;

® 8b110IHAMb OCHOBHBIE T€OMETPUUECKHE TOCTPOCHHUS C TIOMOILBIO UPKYJIS U IMHEHKU;

® HaxX0O0UmMb 3HAUEHUSI TPUTOHOMETPUYECKUX (DYHKIIUHA OCTPOTroO yrila 4yepe3 CTOPOHBI
MPSIMOYTOJIBHOT'O TPEYTOJIbHUKA;
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®npuMeHAms COOTHOUICHUS MEXIy TPUTOHOMETPUYECKUMH (YHKIUSAMHU TIPH PELICHUU
3aJa4; B YAaCTHOCTH, 10 3HAYEHUIO OJHOW U3 (QYHKIMHA HAXOAWTh 3HAYEHUS BCEX
OCTaJIbHBIX

® peuiams NPSIMOYTOJIBHBIE TPEYTOJIbHUKU;

® c600umMb PabOTy C TPUTOHOMETPUYECKUMHU GyHKIUAME yrioB oT 0 1o 180° k cioyyaro
OCTpBIX YIJIOB;

® npUMeHAmMb TEOPEMY KOCUHYCOB M TEOPEMY CUHYCOB IIPU PELICHUY 3a/1a4;

® peuiams IPOU3BOJIbHBIE TPEYTOJIBHUKH;

® Hax0Oumb IIIOIAAU TPEYTOIbHUKOB, IIAPaLIEIOrPaMMOB, TpaIeLuii;

e npumenams TeopeMy Ilnucgaropa npu pemenuu 3agay;

® Hax0OUumb MPOCTEHIINE FTeOMETPUUECKHE BEPOSITHOCTH;

® HAXOOUMD PCHICHUS <GKU3HCHHBIX) (KOMHCTGHTHOCTHBIX) 3aZla4, B KOTOPbIX UCIIOJIB3YIOTCA
MaTeMaTH4eCKUe CPE/ICTBA;

® co30asams NPORYKT (PE3yIbTAT IPOEKTHOM IEATEIbHOCTH), A1 U3YYCHUS U OITUCAHUS
KOTOPOT'O MCIIOJIb3YIOTCSI MATEMAaTUYECKHE CPECTBA.

Aunredpa 9-i kiaace
Hcnonvzo6ams TpU  peIIEHUM MaTeMaTHYECKUX 3aJad, HMX OOOCHOBAaHUM M IPOBEPKE
HalJCHHOIO PELEHUS 3HaHUE O:

® CBOMCTBAX YUCIIOBBIX HEPABEHCTB;

® METOJaX PEUICHUS JIMHEHHBIX HEPABEHCTB;

® CBOICTBAxX KBaJIpaTUYHOMN PYHKLINY;

® METOJaX PEUICHNS KBAJApaTHBIX HEPABEHCTB;

® METO/IE MHTEPBAJIOB [ PEIICHUS PALIMOHAJIBHBIX HEPABEHCTB;

® METOJaX PEUIEHHS] CHCTEM HEPABEHCTB;

e cBOlicTBaxX ¥ rpaduke QyHKiwn Y = X" 1pu HATYpaTbHOM N;

® OIIPEJICTICHUH U CBOMCTBAX KOPHEH CTENEHHU N;

® CTETICHSX C PallMOHAJIBHBIMU [TOKA3aTEISIMHU U UX CBONCTBAX;

e ONpe/IeNICHNH U OCHOBHBIX CBOMCTBaxX apudmernueckoil mporpeccuu; dopmynie s
HaXO0XJIECHUS CyMMBI €€ HECKOJIBKHUX IIEPBBIX YWICHOB;

® ONIpe/IeNICHNH U OCHOBHBIX CBOMCTBAaX '€OMETPUUECKON Iporpeccuu; popmysie s
HaXO0X/IEHUS CyMMBbI €€ HECKOJIBKHUX NEPBbIX YWICHOB;

e hopmynie Il CyMMbl O€CKOHEYHOW T€OMETPHUYECKOM MPOTPECCHU CO 3HAMEHATENIEM,
MEHBIINM 10 MOJTYJIIO €TUHUIIBL.

e llcnonv306ams CBOMCTBA YMCIOBBIX HEPABEHCTB /IS TPe0Opa30BaHusl HEPABEHCTB;

® 00Ka3bl6ams MPOCTENIINE HEPABEHCTBA;

® peuiamsb TUHEVHBIE HEPABEHCTBA;

e cmpoums rpaduK KBaApaTUYHON (PYHKLUH U HCTIOIB30BaTh €0 MPU PEILICHUH 3aa4;

® peutams KBaJIpaTHBIE HEPABEHCTBA,

® peuiams PAlMOHAIBHBIE HEPABEHCTBA METOJJOM HHTEPBAJIOB;

® peuiams CUCTEMBI HEPABEHCTB;

e cmpoums rpaduk GpyHkimu Y = X" MpH HATYPaJIbHOM N M UCTIOIB30BATh €ro MPU PEIICHUH
3ajady;

® HaxX0O0UMb KOPHU CTETICHU N,

®1CN0Ib306aMb CBONCTBA KOPHEH cTENEHU N MPH TOKIECTBEHHBIX TPE0OPa30BAHUSX;

® HaxoOum»b 3HAUEHUS CTETNIEHEN C pallMOHATbHBIMU [T0Ka3aTEISIMU;

® peuiams OCHOBHBIE 33JJa41 HA apU(PMETHUECKYIO U T€OMETPUUECKYIO ITPOTPECCUU;
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® HaX0O0UMb CyMMY OECKOHEUHOM reOMeTpHUUeCKON MPOrpeccuy co 3HaMeHaTeNIeM, MEHbILIUM
110 MOJIYJIIO €AUHUIIBI,

® HaX0O0UMb PEIICHUS <GKU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 33/1a4, B KOTOPBIX UCIIOJIb3YIOTCS
MaTeMaTHUYECKUE CPEJCTBA;

®co30asams TIPONYKT (pe3yJbTaT MPOEKTHOM AEATEIbHOCTH), AJI M3YYEHHUS U ONUCAHUS
KOTOPOTO MCTIONB3YIOTCSI MAaTEMaTUYECKUE CPECTBA.

I'eomeTpusi 9-if kiaacc
Ucnonvszoéams Tpu  pENICHHWH MaTEMaTHYECKHX 3a7ad, MX OOOCHOBAHMHM W IPOBEPKE
HaWJICHHOTO PEIICHUS 3HAHKE O:

e IpHU3HAKaX M0I00US TPEYTOJIbHUKOB;

e TEOpEME O MTPOIMOPIIUOHATLHBIX OTPE3KAX;

® CBOMCTBE OMCCEKTPUCHI TPEYTOJIbHHKA;

® [IPOTNOPIIMOHATLHBIX OTPE3KaX B MPSIMOYTOJILHOM TPEYTOIbHHKE;

¢ IIPONIOPITMOHATILHBIX OTPE3KaX B KPYTeE;

eTcopeMe 00 OTHOIICHHH TUTONIAIeH TT0TOOHBIX MHOTOYTOJIBHUKOB;

®CBOICTBAaX TPABWIBHBIX MHOTOYTOJBHUKOB; CBS3H MEXKIY CTOPOHOH IPaBHILHOTO
MHOTOYTOJIbHUKA ¥ PayCaMH BITMCAHHOTO U OIMMCAHHOTO KPYTOB;

® OIIpEICIICHUY JTHHBI OKPYKHOCTH B (popMyIie /it €€ BRIYUCIICHUS;

o (hopMyJIe IUIOMIAAH TPABMIIEHOTO MHOTOYTOJIbHUKA;

® OIIPEICTICHHUH TUIOIIA U Kpyra U opmysie s e€ BeIYuCIeHUS; (POpMYIIe IS BEIYHCIICHUS
TIJIOIAJIEH YacTel Kpyra;

e TIpaBUJIC HAXOXJICHUS CYMMBI U Pa3HOCTH BEKTOPOB, IIPOM3BEICHUS BEKTOpa Ha CKaJsp;
CBOICTBA ATUX OINEPALUH;

® OTIPEICTICHUY KOOPIMHAT BEKTOPA U METO/IaX UX HAXOXK/ICHUS,

¢ IIpaBHJIC BBHITIOJIHEHUH OTNepannii HaJl BEKTOpaMU B KOOPAUHATHOM (hopme;

® OTIpEICTICHUH CKAIIIPHOTO MTPOU3BEICHUS BEKTOPOB M (DOPMYJIIE JJIsI €T0 HAXOXKICHHS,

® CBSI3M MEXK]Ty KOOPAMHATAMHU BEKTOPOB M KOOPIMHATAMH TOYCK;

® BEKTOPHBIM U KOOPJAMHATHBIM METOJIaX PEIICHHUS T€OMETPHUICCKHX 3a/1a4.

epopmynax  00BEMA  OCHOBHBIX  IPOCTPAHCTBCHHBIX  T'€OMETPHUYECKUX  (uryp:
napajuiesenumnesna, Kyoa, mapa, uInHApa, KOHyca.

o [Ipumensims IPU3HAKH TIOJJOOUS TPEYTOJILHUKOB TIPH PEIIICHUH 33]1aY;

® pewiams TIPOCTEHIIINE 33]]a41 HA MTPOIIOPLIMOHAIIBHBIE OTPE3KH;

® peuiams TIPOCTEHIIINE 33]]a41 HA TPABUIIbHBIE MHOTOYTOJTbHUKY;

® HaxoOumy JUIMHY OKPYKHOCTH, TUIOIIA/Ib KpyTa U €ro YacTei;

® 8bINOJIHAMb OTIEPAIlMU HAJl BEKTOPAMH B TEOMETPUUYECKON U KOOPAUHATHOUN popme;

® HAX0O0UMb CKATIPHOE IPOU3BEICHUE BEKTOPOB M MPUMEHSTH €T0 JIJISI HAXOXKICHIS
Pa3IUYHBIX TCOMETPHUSCKUX BEIIMYHH;

® peuiams TEOMETPUUYECKUE 3a7a4l BEKTOPHBIM U KOOPAHMHATHBIM METOJIOM;

® ipUMeHamb TEOMETPUUYECKUE MPeoOpa3oBaHusl MIIOCKOCTH MPU PEIICHUN T€OMETPHUECKUX
3a/]ad,

enaxoOumsv  OOBEMBI  OCHOBHBIX  IPOCTPAHCTBEHHBIX  TI'€OMETPHYECKHX  (puryp:
napajuienenumnesaa, Kyoa, mapa, IuInHApa, KOHYCa;

® HAXOO0UMb PEIICHUS <«OKU3HCHHBIX» (KOMITETEHTHOCTHBIX ) 33124, B KOTOPBIX HCITOJIB3YIOTCS
MaTeMaTHYeCKHUe CPECTBA;

®coz0agams TPOMYKT (Pe3yJbTaT MPOEKTHOW NEATEIHHOCTH), AJS U3YYCHUS U OMUCAHHS
KOTOPOT'O UCTIOIB3YIOTCSI MAaTEMAaTHYECKUE CPEICTRA.

I1l. Conep:xanue yuedHoro npeamera (850 yacon)
APUDPMETHUKA (250)
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HartypanbHble yuciaa

Harypanbusiii  psing.  Jecaruunas cucrema cuuciieHus. [[lo3UIIMOHHBIE CUCTEMBI
cunciieHus.] ApudmeTndeckue IEHCTBUS C HaTypaidbHbIMH 4uciamu. CBoiicTBa apudme-
TUYECKUX JCHUCTBHIA.

[TonsATHE O CTETIEHU C HaTypaJbHBIM NoKa3areneM. KBagpar u xy0 uucna.

YuciioBble BBIPAKEHMS, 3HAYEHUE 4YHUCIOBOro BblpaxkeHud. llopsaok nelcTBuil B
YHCIIOBBIX BBIPAKEHUSX, HCIIOIH30BAHHE CKOOOK.

Pemenne TeKCTOBBIX 3a/1a4 apUPMETHISCKHM CITIOCOOOM.

Henutenu u kparneie. Hanbonpmuidi oOmMi AeIUTENh; HaMMEHBIEe o0Iee KpaTHoe.
CgoiictBa genumoctu. [Ipusnaku aenumoctu Ha 2, 3, 5, 9, 10. [[dpyrue npusHaku AeTuMOCTH
(manpumep, Ha 4, Ha 25).] [IpocTie U cocTaBHBIE YKcia. Pa3nokeHne HaTypajIbHOTO YHCIIa Ha
npoctbie MHOXHTENHU. [AnroputMbl HaxoxaeHus HOK u HO/I.] lenenue ¢ octaTkoM.

Apoon

OObikHOBeHHBbIE JpoOu. OcHOBHOE CBOMCTBO JpoOu. CpaBHeHUE OOBIKHOBEHHBIX
IpoOei.

Apudmernueckue AEUCTBUS C OOBIKHOBEHHBIMM ApoOsmu. HaxokneHue yactu oOT
LIEJIOr0 U 1IEJIOTO 10 €ro YacTH.

Hecsatuunbie npobu. CpaBHEHHE AECITUYHBIX ApobOel. Apudmernyeckue AEUCTBUA C
necsTHUHbIMH po0simu. [IpencraBnenue necsaTUUHON ApoOU B BUIE OOBIKHOBEHHOH IpoOH U
OOBIKHOBEHHOM B BUJIC JIECATUIHOM.

OtHowenue. [Tponopuus; 0CHOBHOE CBOWCTBO MPOMOPIIUH.

[Ipouentsl. HaxoxneHne NPOLEHTOB OT BEIMYMHBI M BEIUYUHBI IO €€ IMPOLICHTaM;
BbIPa)KCHUE OTHOLLIEHHUS B IPOLEHTAX.

Pemmennie TekcTOBBIX 3a/1a4 apuPMETHUECKUM CIIOCOOOM

PanuoHaabHBIE YHCTIA

[TonoxuTtenbHble U OTPULIATENBHBIEC YHCIIA, MOJYJIb YUCIIA.

N3o0paxeHne yrcen TOUKaMH KOOPIUHATHON MPSMOil; TeOMeTpUUecKas HHTEPIIpETaIus

MOAYJISl YUCIIA.
MHoXecTBO 1eNnbIX 4YHcell. MHOXECTBO pPallMOHANBHBIX uKcesl. CpaBHEHHE pPallMOHAIBHBIX
yucen. ApudmeTrndeckue ASHCTBUA C palMOHATBHBIMH YnciiaMud. CBOMCTBA apu(METHUECKUX
JEUCTBUMN.

JeiicTBUTEIbHBIE YHCJIA

Pacmiipenne MHOXKECTBa HATYpaJIbHBIX YHUCEI 10 MHOXKECTBA LIEJTBIX, MHOXKECTBA II€JIBIX

T

YUCCI 1O MHOXKCCTBA pallMOHAJIbHBIX. PanmonannrHOE 4MCIIO KaK OTHOIIICHHE :, rac m - 1e€jaoc

YHUCIIO, 1 - HATypPaJIbHOE.

CreneHs c LeIbIM TOKa3aTeNeM.

KBanparusiii kopeHb u3 uucna. Kopenb Tperbell crenenu. [[lonsitue o xopue N-it
CTEINEeHH U3 yKcia.] 3anuch KOpHEH C IOMOIIBIO CTENEHH C APOOHBIM ITOKa3aTeNIeM.

[TousiTue 00 wuppauMoOHATIBHOM 4yucie. VppalnoHAJIBHOCTH — YHCIA V2 u
HECOM3MEPHUMOCTh CTOPOHBI U JHaroHalu KpajapaTa. JlecsaTuuHble NPUOIMKEHHUS Hppaluo-
HalbHBIX uuncen. [[loctpoeHne Ha KOOpAWHATHOW TMPSMOM TOYEK, COOTBETCTBYIOLIUX
HMPPALMOHAIILHBIM YUCJIaM BU1A Vn, raen - HaTypalbHOE YNCIIO. |

MHOXECTBO  JEHUCTBUTEIBHBIX YHUCEN; IPEACTaBICHUE  JEUCTBUTEIBHBIX  YUCEN
OECKOHEUHBIMHU AECATUYHBIMU Apo0simu. CpaBHeHUE nelcTBUTENbHBIX yncen. [[lepunomuueckue
U HEMepUOJUUYECKUe JeCATHUYHBIE poOu.] B3aumMHO O/HO3HAYHOE COOTBETCTBHE MEXAY Ieii-
CTBUTEJIBHBIMM YHCIAMH W TOYKAMH KOOPAWMHATHOM mNpsAMOW. YHCIOBBIE NPOMEKYTKHU:
HMHTEpBall, OTPE30K, IyY.

HN3mepenusi, npudIMKEeHUS, OLEHKH. 3aBMCUMOCTH MEK1Y BeJUYUNHAMU

[TpubnnxeHHOe 3HAUEHUE BEIMYUHBI; OKPYIJICHHE HATypalbHBIX YMCENl M JAECATUYHBIX
npob6eit. [Ipukuaka v olleHKa pe3yIbTaToOB BEIUYMCICHUH.

IIpumepsl 3aBUCHUMOCTEH MEXIy BEIMYMHAMH: CKOPOCTb, BpEMs, PAaCCTOSHMUE;
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MIPOU3BOIUTENILHOCTD, BpeMsi, padoTa; IleHa, KOJIMYeCTBO, CTOMMOCTH U Jp. [Ipencrapnenue
3aBUCUMOCTEH B Buje (hopMyi.

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

DJIeMeHTBI aJIredpbl

Hcnonb3oBanue OyKB JUIsi OOO3HAYECHHUsI YMCEN, JUIS 3alMCH CBOICTB apU(pMETHYECKHX
JEUCTBUM.

BykBennsbie BoipaxeHus. UnciaoBoe 3HaueHNue OYKBEHHOTO BBIPAKEHUSI.

VYpaBHeHHE, KOpeHb  ypaBHeHus. HaxoxneHue  HEM3BECTHBIX  KOMIIOHEHTOB
apupMETUYECKHUX JCHCTBUMN.

JlexkapToBbl KOOpAMHATBI HA IUIOCKOCTH. llocTpoeHne TOUkM 1o ee KoopauHaTam,
oIpezesIeHue KOOPANHAT TOYKU Ha INIOCKOCTU

IT'EOMETPUSI (220)

Haruasignasi reomerpust

Harnsanbeie npeacTaBieHus O reOMETpUYECKUX (UTypax: mpsMasi, OTpe30K, JIyd, yrod,
JIOMaHasi, MHOTOYTOJIbHUK, OKPY’KHOCTb, Kpyr. B3aumMHOe pacnonoxeHue ABYX NPSAMBIX, ABYX
OKPY’KHOCTEH.

MHOroyrojapHuK, IpPaBWIBHBIM MHOIOYTOJBHHUK. UYeETBIPEXyroJIbHUK, NPSAMOYIOJIbHUK,
KBaApar. Buabsl TPEyroJbHUKOB:  OCTPOYTOJIbHBIM, IPSMOYTOJIBHBIM, TYIOYIOJIbHBIN,
paBHOOEIPEHHBIN, PABHOCTOPOHHUH.

N300pakeHre reomMerpuyeckux (Uryp Ha HEJIMHOBAHHOW Oymare ¢ HCIIOJIb30BaHUEM
LUPKYJIs, TMHEHKH, YyroJlbHUKa, TpaHcnopTupa. [[loctpoenus Ha kinetuaToit Oymare. |

JlinHa oTtpeska, JiomaHou. [lepumeTp MHOroyrojgpHuKa. EIUHUIBI U3MEPEHUS JUIMHBI.
W3mepenue UIMHBI OTPE3Ka, IOCTPOEHUE OTPE3KA 3aJaHHOMN JJIUHBI C IOMOLIBIO JTMHEUKH.

Buzel yrinos: ocTpelid, IpsIMOM, TyIOM, pa3BepHyThId. [’ panycHas mepa yria. M3mepenue
U IIOCTPOEHNUE YIJIOB 3aJaHHOW I'PaJyCHOM MEpPBI C IOMOILBIO TPAaHCIIOPTHPA.

[TonsstTue  mmomangu  Qurypbl;  €AMHMLBI  U3MepeHus  miowm@aaud.  Ilnomans
NpsIMOYTOJIbHUKA, KBagpaTa. PaBHoBennkue Gurypsl. [PaBHOCOCTaBIEHHBIE (DUTYDHL. |

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

[Pemenue 3a1a4 Ha HaX0X/IEHUE PABHOBEIUKHUX M PABHOCOCTABIEHHBIX (HUryp.]

Harnsaasie npeacTaBiaeHus 0 MPOCTPAHCTBEHHBIX GuUrypax (KyO, mapauiesenurne,
npu3Ma, nupamuia, map, cpepa, KoHyc, nuiauHap). M3odpaxenne npocTpaHCTBEHHBIX QUTYD.
IIpumepsl ceuenuii. MHororpanHuku. IIpuMepsl pa3BEpTOK MHOTOTPaHHMKOB, LUIUHApA U
konyca. [Co3anue Mozenei NpocTpaHCTBEHHbIX GUryp (U3 Oymaru, MpOBOJIOKH, IJIACTHIIMHA U
ap.).]

[Tonsitue o6bema; enuaHIBI 00beMa. OOBEM IPSIMOYTOJIBHOTO MapasuiesienuIesna, Kyoa.

[Tonsatue o paBeHcTBe Quryp. LleHTpanbHas, oceBas U 3epKajbHas CHMMETPHH.
N3o0paxkeHne CHMMETPpUYHBIX QUTYD.

AJITEBPA (270)

HN3mepenus, npudIanKeHusl, OUEHKHU

[TpubnnxeHHOe 3HAYEHWE BEJIMYMHBI, TOYHOCTh NpuOIMXKeHus. [AOcomoTHas u
OTHOCHUTEINIbHAsl TMOTPEIIHOCTH NpuOImkeHus.] PasMepsl 00BbEKTOB OKpyKaroliero mupa (OoT
3JIEMEHTAPHBIX YaCTHIL 10 BeenenHoit), JNIMTeNbHOCTh MPOLIECCOB B OKPYKAIOIIEM MHpE.

[Tpukuaka 1 olleHKa pe3ysbTaToB BhIUMCIeHNH. CocoObl 3aMCH 3HAUYEHUHN BEJIMYMH, B
TOM YHCJIIE C BBIACTICHUEM MHOXHUTENS - crenenu 10 B 3anucu yuncna

BBenenue B anreopy

BykBeHHbIe BbIpaskeHUs (BBIpAXKEHUS C TIepeMEHHBIMHU). UncaoBoe 3HaueHHe OYKBEHHOTO
BbIpakeHUs. JlomycTuMble 3HayeHUs IepeMEHHbIX. [loACTaHOBKAa BBIpAXEHHM BMECTO
MEPEMEHHBIX.

[IpeoOpazoBanre OYKBEHHBIX BBIPAXEHUH Ha OCHOBE CBOWCTB apH(PMETHUECKUX
neiictBuil. PaBeHcTBO OyKBEHHBIX BhIpakeHUI. TOXIECTBO.

MHoro4/ieHbl
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CreneHp ¢ HaTypaJbHBIM IIOKa3aTelleM U ee cBoilcTBa. OJHOUIEHBI U MHOTOUJIEHBI.
Crenenp MHoOrowieHa. CllOK€HHE, BBIYMTAHHME, YMHO)KCHHE MHOIOWICHOB. {DopMyibl
COKpAIlEHHOTO YMHOXEHHMS: KBaJpaT CyMMBI M KBajapar paszHoctu. [Ky0 cymmbl u KyO
pasHoctu.] dopmyna pa3HocTH KBaapaToB. [Dopmysbl CyMMBl KyOOB M PasHOCTH KyOOB.]
[IpeoOpa3oBanue 1EIOT0 BBIPAKEHHUS] B MHOTOUJICH.

PaznoxeHne MHOroujeHa Ha MHOXXUTENIN: BbIHECEHHE OOIIEro MHOXMTENS 3a CKOOKH,
IPYNIUPOBKA, MPUMEHEHHE (OPMYJT COKPAIICHHOIO YMHOXXEHHUS. MHOTOYJIeHBl C OJHOM
nepemeHHol. Kopenp MHorowiena. KBagpaTHbIi TpexXwieH, paslloKEHHE KBaIPATHOIO
TpEeXWIEHAa HA MHOXKUTEIH.

Auredpanyeckue 1poou

Anrebpanyeckas apoob. OCHOBHOE CBOWCTBO ayreOpanueckoit apoou. CokxpallleHue
apo0eii. CrojkeHue, BBIMUTaHUE, YMHOXKEHUE, [IeJIeHHe anreOpanyeckux Apooeil.

CreneHs c LeIbIM [10Ka3aTENEM U €€ CBONCTBA.

PanmonanbHble BeIpaXeHUs U X IIpeoOpa3oBaHus. [loka3aTrenbcTBO TOKIECTB.

KBanpatnbie kopHu

[ToHsiTHE KBAZPATHOTO KOPHS, apu(PMETHUECKOTO KBAJIPATHOTO KOPHA. YpaBHEHHE BUIA
x*> = a. CBoiicTBa apu(h)METHIECKHNX KBAIPATHBIX KOPHEH: KOPEeHb W3 NPOM3BENEHHUS, YACTHOTO,
creneHu. TokIecTBO BHA [\,’ET =a,riea =0, Va2 = lal. Tlpumenenue cpoiicTs apupmeTu-
YEeCKHMX KBaJIPaTHBIX KOPHEH K MpeoOpa30BaHUIO YMCIOBBIX BBIPAKEHUH U K BHIYHUCIICHUSM.

YpaBHeHus ¢ OTHOM NepeMeHHOI

VYpaBHenue ¢ onHol nepemeHHoi. Kopenb ypaBHeHus. CBONCTBA YMCIIOBBIX PABEHCTB.
PaBHOCWIIBHOCTE ypaBHEHU.

Jluneitnoe ypaBHeHue. [MccrnenoBaHue JMHEHHOro ypaBHEHUs.| PelieHue ypaBHEHUH,
CBOJAILUXCS K JINHEHHBIM.

KBagpaTtHoe ypaBHenue. Hemnonnele kBaaparHelie ypaBHeHus. Dopmyna KoOpHEH
KBaJpaTHOro ypaBHeHus. Teopema Buera. Pemienue ypaBHEHMI, CBOAAIMXCA K KBaJpPaTHBIM.
bukBanpaTtHbeie ypaBHeHus. [IprMepsl pelieHus ypaBHEHUN TpPETbEed M YETBEPTOW CTEIEHU C
HCIIOJIb30BAHUEM METOJI0B Pa3JI0KEHUS HA MHOKUTENH [3aMEHBI IEPEMEHHOM |.

Pemenne n1poOHO-panioHaIbHBIX YPaBHEHUH.

Perienue TeKCTOBBIX 3a/1a4 alNredpandeckuM crocoooM

Cucrembl ypaBHeHH

VYpaBHeHME € 1ByMsl NI€peMEHHbIMH. JIMHEiHOE ypaBHEHHE C JBYMs NEPEMEHHBIMHU.
[IpuMmepsl penienns: ypaBHEHHM B LIETIbIX YUCIIAX.

Cucrema ypaBHEHMH C IByMs nepeMeHHbIMU. PaBHOcuibHOCTH cucteM. Cuctema ABYX
JUHENHBIX YpPaBHEHUH C JBYMs IIE€PEMEHHBIMHU; PEIICHUE IOJCTAHOBKOM U  CIIOKEHUEM.
Pemenne cucrem IByX ypaBHEHUH, OJHO M3 KOTOPBIX JIMHEWHOE, a APYroe - BTOPOW CTEIECHHU.
IIpumepsl pelieHns CUCTEM HETMHENHBIX YPAaBHEHUH C IBYMS IEPEMEHHBIMH.

Perrenue TekCTOBBIX 3a/1a4 aJireOpandyecKuM CIIocoOoM.

JlekapToBBI KOOpAMHATHI Ha IUIOCKOCTH. ['paduueckas MHTepHpeTanus ypaBHEHHUS C
JIBYMsI IEPEMEHHBIMHU.

['paduk nuHEHHOTO ypaBHEHHS C JABYMS NEPEMEHHBIMH. YTJIOBOH KO3(PGUIUEHT
MIPSIMOHA; YCIIOBHUE APAIIETFHOCTH MPSAMBIX. [ Y CJIOBHE MEPIICHIUKYISIPHOCTH TPSIMBIX. |

I'paduku npocTedmx HeMMHEWHBIX YpaBHEeHU (mapabouna, runep6o1a, OKpy>KHOCTB).

I'padmueckas nHTEpIpeTalnsi CUCTEMBl YPAaBHEHUH C IBYMsI IEPEMEHHBIMHU.

HepaBencrBa

YucnoBble HEPAaBEHCTBA U UX CBOMCTBA

HepaBeHnctBO ¢ OOHOM INEpeMEHHOW. PaBHOCHUIBHOCTH HEPABEHCTB. JIMHENHbIE
HepaBeHCTBa ¢ oAHOW mnepemeHHO#l. KBanparHeie HepaBeHcTBa. [[Ipumepsl pernenust npoOHO-
palnoHaIbHBIX HEpaBeHCTB.| CHCTEMbI HEPAaBEHCTB C OJIHOM IIEPEMEHHOM.

3aBHCHMOCTH MeXKAY BeTHYNHAMH

3aBUCHUMOCTH Mexay BenuuunHamu. IIpencraBieHue 3aBUCMMOCTEN MEXKIY BEIMUYMHAMU
B Bujie popmyit. Beruncnenus mo Gpopmynam.
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[Ipsimasi  mpoNMOpHHMOHANBHAS — 3aBUCHMOCTB: 3amaHue (opMmynol, KkodhduiueHt
[IPONOPLUOHAIBHOCTH; CBOKCTBA. [IpuMepsl PsSMO IPONOPLUOHAIBHBIX 3aBUCUMOCTEN.

OOparHass TpoNOpLUMOHANbHAS 3aBUCHUMOCTb: 3afaHue (QopMmynoi, koddpduuueHt
o0paTHOH MNPONOPLHUOHATIBHOCTH; CBOHCTBAa. [IpuMepbl 00paTHO NPONOPLMOHAIBHBIX 3a-
BUCUMOCTEH.

Pemienue 3aau Ha IPONOPLIMOHAIBHYIO U 00PaTHO MPONOPLUOHATIBHYIO 3aBUCUMOCTH.

YucaoBble PyHKIUHA

[Tonsatue ¢pynxuuu. O6nacTb onpeneneHus U MHOXKeCTBO 3HaueHul pyHkuu. CrnocoOsl
3aganus ¢yHkuuu. ['padux ¢ysxmum. CpolicTBa (yHKIHMH, UX OTOOpakeHHEe Ha rpaduke:
BO3pacTaHue U yObIBaHME (PYHKLUH, HYyJIU (QyHKIMH, COXpaHEHUE 3HaKa. YTeHHe U MOoCTpOeHHE
rpaduKoB (QyHKITHIA.

[Tpumepsl rpadMKOB 3aBHCUMOCTEH, OTPaXKAIOIINUX PEATbHBIC POIIECCHI.

QOyHKIMHU, ONUCHIBAIONINE MPIMYI0 M OOpaTHO MPONOPIHUOHAIBHBIE 3aBHCUMOCTH, HX
rpaduKu 1 CBOMCTBA.

JIuneitnast GpyHKIMs, ee cBOCTBA U rpaduk.

KBagpatuunas QyHkius, ee rpaguk u cBoiicTaa.

Crenennbple QyHKIMM C HATypaJIbHBIMH MOKa3aTeNlsIMU 2 U 3, UX TpadUKu ¥ CBOKMCTBA.
Ipaduku pynxuuit y=v'x,v = Yz, v = |x|,

[[TapamensHbIN TIepeHOC TPadUKOB BIIOJIH OCEM KOOPAWHAT, CHMMETPUS OTHOCUTEIHHO
ocell KOOpAuHaTr. |

Yucnosble nocjieq0BaTeIbHOCTH. Apu(MeTHYECKasA H TeoMeTpruYecKasi IpPOrpeccuu

[TonsiTHE YMCITIOBOM MOCIIENOBATENLHOCTH. 3aJaHue MOCIEI0BATEILHOCTH PEKYPPEHTHOM
dbopmyoit u popmynoii N-ro wiena. [Yucna GudoHauyu. |

Apudmernueckass U reomerpuueckas —mporpeccuu.  @Dopmynel  N-ro  uieHa
apu(METHYECKOW M TE€OMETPUYECKOH IMPOrpeccHuid, CyMMBbI NEPBBIX 7 4WwieHOB. M300pakeHue
YJIEHOB apU(PMETUUYECKON U Ie€OMETPUUYECKON MPOrpeccuil TOUKaMu KOOPAMHATHOM IUIOCKOCTH.
JIMHEeMHBIN U SKCIIOHEHIMATBHBIN pocT. ClI0KHBIE TPOLIEHTHI.

SJIEMEHTBI IOT'MKHU, KOMBUHATOPUKHU, CTATUCTUKHU U
TEOPHWH BEPOATHOCTEM (45)

OnucarejbHasi CTATHCTHKA

[IpencraBneHnne JaHHbIX B BuAe Ta0nuiu, jauarpamMm, rpaduko. CiydaiiHas
M3MEHYMBOCTh. CTaTUCTHUYECKUE XApaKTEPUCTUKH Habopa NaHHBIX: CpelHee apHu(pMeTHdecKoe,
MeanaHa, HauOoJiplllee U HauMeHblIee 3HaueHus], pa3max. [IpeacraBineHus o BHIOOPOYHOM HC-
CJIEJOBaHMH.

Cay4aiinble COOBITHSI U BEPOSITHOCTD

[TonsiTHE O CTyyailHOM OIBITE U CIy4aiHOM COOBITHH. DileMeHTapHble coObITHsA. YacToTa
ciy4aiHOro coObiTusi. CTaTUCTHYECKUH MOJAXOJ K IMOHSATHIO BeposTHOcTU. [HecoBmecTHbIe
coObITHs. PopMyna CIOXKEHUs BEpOSTHOCTEH.] BeposTHOCTH NPOTHBOMONOXKHBIX COOBITHI.
JlocToBepHbIE W HEBO3MOXHBIE COOBITHS. PaBHOBO3MOXHOCTH coObITHH. Kiaccmueckoe
OIIpEEIIEHUE BEPOSITHOCTH.

DJIeMeHTbl KOMOMHATOPUKH

Pemenne xkomMOWMHATOpHBIX 3ajjau mepebopoM BapuaHToB. KomOuHaTOpHOE mpaBMiIO
ymHOXeHus. [lepectaHOBKM U akTOpHal.

MHo:xecTBa. JJIeMEHTbI JIOTHKHU

MHO0Xk€eCTBO, 3JIEMEHT MHOXKECTBA. 3a/JlaHU€ MHOXECTB IIEPEUYHCIECHUEM 3IIEMEHTOB,
XapaKkTepuUCTHUeCKUM cBoiicTBOM. CTaHaapTHble 00O3HAUYEHHs YMCIOBBIX MHOXkecTB. Ilycroe
MHOXeCTBO M ero oOo3HaueHue. [TonmHoxkecTBo. OObEIUHEHNE U TEPECEYCHHE MHOMKECTB,
Pa3HOCTh MHOXKECTB.

Nnmroctpanyst OTHOIIEHUI MEXKIY MHOKECTBAMH C IOMOILIBIO Juarpamm Oijepa -
Benna.

IToHsATHE O PABHOCHIIBHOCTH, CII€JOBAHUH, YIIOTPEOJICHHE JIOTHYECKUX CBA30K eciu Mo
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6 MOoM U MOJIbKO 6 mom ciaydae, u, uiu.

Pe3epB cB000OIHOT0 YUeOHOT0 BpeMeHH — 65 4acoB.

Conep:kanue y4eGHOIro mpeaMera
¢ onpe/esieHHeM OCHOBHBIX BUIOB Y4eOHOI 1esiTeJIbHOCTH
(5 yacoB B HeeJI10)

MATEMATUKA 5-6 kiaaccsl

OcHOBHOE cOoJIep:KaHKe 110 TEMaM

XapakTepuctuka OCHOBHBIX BUJIOB
JIESITCIIBHOCTH YYCHHKA (Ha YpOBHE YUCOHBIX
JICHCTBHIA )

HatypasbHble yncia

Harypansnsiii psag. JlecatudHas cucrema
CUHCTICHHUSI. [[To3unmonnbie CUCTEMBI
cuncienus.] Apudmerndyeckue IeHcTBUS C
HaTypajabHbIMH umcinamu. CBoiicTBa apudme-
THYECKUX JEHCTBHMN.

[lonsTe O cTenmeHW C HATypalbHBIM
nokasaresneMm. KBaapat u ky0 uucina.

YucnoBsie BBIpAXKEHUS, 3HaYCHHE
YHUCIIOBOIrO BeIpaxeHus. [lopsaok aencTsuil B
YHUCIIOBBIX  BBIPAXEHHUSIX,  HCIIOJIb30BAHUE
CKOOOK.

Pemenue TEKCTOBBIX
apu(pMETHYECKUM CIIOCOOOM.

Jemurenu w kpatHble. HauOombmumit
o0mMi  [OeIHuTeNh, HauMEHbIIee  OOIIee
kpatHoe. CBolictBa nenumoctu. IlpusHaku
nemaMoct Ha 2, 3, 5, 9, 10. [[dpyrme
NPU3HAKK JAEIMMOCTH (Hampumep, Ha 4, Ha
25).] [Ipocteie w®  cocTaBHbIE  4YHCIIA.
Pa3no)xeHne HaTypaabHOIO YMCIIa HA IPOCTHIE
MHOXXUTENH. [Anroputmsl HaxoxaeHus HOK
u HOJ/I.] Jlenenue ¢ ocTaTkoM.

3a7a4

OnuceIBaTh CBOICTBA HATYPAIBLHOTO Psijia.
Yurath 1 3aNIMCHIBATH HATYPAJIbHBIC YHCIIA,
CpPaBHUBATH U yNOPSAOYNBATH UX.
BbInoIHATH BBIUUCIEHUS! ¢ HATypaJlbHBIMU
YUCJIaMH; BBIYMCJIATH 3HAYCHUS CTEIICHEN.
DopMyIMpPOBATH CBOKCTBA
apu(pMETUYECKUX JACHCTBUMN, 3alIUCHIBATH UX
C MOMOIIBI0 OYKB, MPeo0pa30BbIBATH HA UX
OCHOBE YMCJIOBBIE BBIPAKEHUS.
AHAMU3MPOBATh U OCMBICJIHUBATH TEKCT
3ajaud,  nepedopMynIHpoBaTh  YCIIOBHE,
U3BJIEKAaTh  HEOOXOIUMYI0  HH(pOpMAIHIO,
MOJEJMPOBATh YCIOBUE C IOMOIIBIO CXEM,
PUCYHKOB, pPEAIbHBIX MPEIMETOB; CTPOUTH
JIOTUYECKYIO LEMOYKY pacCyXIeHHUI;
KPUTHYECKH OLEHUBATH ITOJTYyYECHHBIN OTBET,
OCYIIECTBJIATh CAaMOKOHTPOJIb, TPOBEPSA
OTBET Ha COOTBETCTBUE YCIOBHIO.
DopMyJIHPOBATH ONPEACIICHUS ACTUTENS U
KpaTHOTO, MPOCTOr0 M COCTABHOI'O YMHCEIl,
CBOICTBA U MPU3HAKHU JEITUMOCTH.
Joka3biBaTh U ONPOBEPrarb C IMOMOIIBIO
KOHTPIPUMEPOB YTBEPKICHUS O NEIUMOCTH
yucell.

KaaccnpuuupoBare HaTypaiabHble YHCIa
(ueTHBIE W HEYETHBIE, MO OCTaTKaM OT Jie-
JIeHUS Ha 3 U T. I.).

HccaenoBarb IIPOCTENILINE YHCIIOBBIE
3aKOHOMEPHOCTH, MPOBOAMTH YHUCIOBBIE

JKCIEPUMEHTHl (B TOM 4YHCIE€ C HC-
10JIb30BAHNEM KaJIbKYJIATOpPA, KOMIIBIOTEPA)
Apoon
OObIKHOBEHHBIE  ApOOH. OcHoBHOe | MoaeanpoBaTthb B rpapuyuecKoHu,
cBoicTBO ApodOu. CpaBHEHHE OOBIKHOBEHHBIX | IPEIMETHOW (QopMe MOHSTHS U CBOMCTBA,
IpoOeii. CBSI3aHHBIE C TOHSATHEM OOBIKHOBEHHOMU
Apudmernueckue JnencTBus ¢ | apobu.

OOBIKHOBEHHBIMH Jpo0sMu. Haxoxnenue ya-
CTH OT II€JIOTO U LIEJIOTO IO €ro YacTH.
JlecaTuuneble Ipoou. CpaBHeHme
NECSITUUHBIX  Apobei.  Apudmernueckue
JCUCTBUS C NECITUYHBIMHU APOOSMH.

®opmMyIHpPOBaTh, 3aIMCHIBATH C TIOMOIIBIO
OyKB OCHOBHOE CBOWMCTBO ApOoOH, TpaBuUiIa
JeicTBUi ¢ OOBIKHOBEHHBIMH JPOOSIMHU.

IIpeoGpa3oBbIiBaTh OOBIKHOBEHHBIE JPOOH,
CpaBHMBATHL ¥  YIOPSAOYMBATH  HX.
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[IpencraBnenne necATUYHOW ApoOU B BHIE
OOBIKHOBCHHOM JIpoOM M OOBIKHOBEHHOH B
BUJIE IECATUYHOM.

Otnomenne.  IIpomopuus;
CBOMCTBO IPOIOPLIMH.

IIpouentel. HaxoskaeHue IpOLIEHTOB OT
BEJIMYMHBl M BEIUYMHBI 10 €€ IPOLEHTaM;
BBIpKCHHUE OTHOILICHHUS B MPOIIEHTAX.

Pewenne TEKCTOBBIX
apru(PMETHIECKUM CTIOCOOOM

OCHOBHOC

3a7a4

BbINOJHATL  BBIYUCICHUS C  OOBIKHO-
BEHHBIMH JIPOOSIMH.

YuTtaTh U 3aNUCHIBATH JICCATUYHBIC APOOU.
IlpeacraBiasaTh, OOBIKHOBEHHBIE JpoOU B
BUJIE JECATHYHBIX JNPOOEH U NeCATUYHBIC B
BUJIE OOBIKHOBEHHBIX; HAXOAUTH
JECATUYHBIC TPUOIMKEHUS OOBIKHOBEHHBIX
Jpo0ei.

CpaBHUBATH " YHOpPsI10YHBATH
JIECSITUYHbIE Ipoou. BoinoaHaTs
BBIYUCIICHHSI C ICCATUYHBIMU JPOOSIMH.
Hcnoab3oBath SKBHUBAJICHTHbHIE
MPEJCTaBICHUST JPOOHBIX YHCET TMpPH UX
CPaBHEHMH, IIPU BHIYUCITICHUSIX.

BbINOJHATL TPUKUIKY W OIEHKY B XOC
BBIYMCIICHUM.

OO0OBSICHATD, 9TO Takoe MIPOIICHT.
IIpencraBisATh MPOICHTH B BHUJE IpOoOCi u
JIpoOH B BUIE€ TIPOIICHTOB.

OcyuiecTBIATh TMOWCK UWHPOpManuu (B
CMMU), conmepskalieil AaHHBIC, BBIPAKCHHBIC
B IIPOIIEHTAaX, HHTEPIIPETHPOBATH HX.
IIpuBoauTL  TpPUMEpPHl  HCIOIb30BAHUS
OTHOIICHHIA Ha MPAKTHUKE.

Pemiath 3a7aun Ha MPOLIEHTH U Jpodu (B
TOM YHUCJIC 33Ja4d W3 PEalbHON MPaKTUKH,
UCTIONB3YS npu HEO0XOIUMOCTHU
KaJIbKYJIATOP);  MCMOJb30BATh  IOHSTHS
OMHOWEHUsT W Nponopyuu TPU PElICHUU
3a/1ay.

AHAIM3MPOBATL U OCMBICJIHBATH TEKCT
3amaun, mnepeGopMyJIHPOBATH  YCIIOBUE,
U3BJeKaTh HEOOXOANMYI HH(OpPMAIIHIO,
MO/IEJINPOBATh YCIIOBUE C IOMOIIBIO CXEM,
PUCYHKOB, pPEaTbHBIX MPEIMETOB; CTPOUTH
JIOTHYECKYIO [ETIOYKY pacCyXICHHIA,
KPUTHYECKH OLEHMBAThH MOJTYYCHHBIH OTBET,
OCYIIECTBJIATh CAMOKOHTPOJIb, ITPOBEPSIS
OTBET Ha COOTBETCTBHE YCIOBHUIO.
IIpoBoauTL  HECIOXKHBIE  HCCIICIOBAHUS,
CBSI3aHHBIE CO CBOMCTBaMHU JAPOOHBIX YHCED,
OTHPAsACh Ha YUCIIOBBIC YKCIICPUMEHTHI (B
TOM YHCJIE C UCTIOIB30BAaHUEM KAIBKYJIATOPA,
KOMITHIOTEPA)

PanunonaabHble YKcaIa

ITomoxxurenpHBIE |
YHUCla, MOAYJb YUCIA.

N3o6paxenune YHceln TOYKaMH
KOODJAMHATHOW  MNPSAMOW;  TreoMeTpudecKas
HMHTEpIpeTalus MOy YhCa.

MHOXECTBO IIENIBIX YHCel. MHOKECTBO
palMOHAIBHBIX qHCe]T. CpaBHeHue

OTpULATCIIBHBIC

[puBoauTH NpPUMEPH HCIOJH30BAHUS B
OKpY’)KalOllIeM MHUpPE MOJOXKUTEIbHBIX U
OTPHUIIATENBHBIX ~ 4Yucen  (Temmeparypa,
BBIUTPBIIIT NPOUTPHIII, BBINIE - HHUXKE
YPOBHS MOpS U T. I1.).

N300paxkaTh MOJIOKUTETbHBIE U
OTPHLATEIbHBIE PAlMOHAIBHBIC YHCIIA
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palMoHaNIbHBIX  4Yucen.  ApudMeTH4ecKue
JICUCTBUA C pallMOHAIbHBIMU yuciaaMu. CBOM-
CTBa apu(METUIECCKUX JICHCTBUI

W3mepenusi, NpUOIMKEHUS,  OLCHKHU.
3aBUCUMOCTHU MEXITY BEIIMYMHAMU

[IpubnmkeHHOe 3HAUY€HUE BEITUYMHBI;
OKpYTJICHUE HaTypaJIbHbIX qucen u

necsITUUHBIX apobeit. [Ipukuaka u oueHka
pe3yJIbTaTOB BBIYMCIIEHUM.

[Tpumepsi 3aBUCUMOCTEH MEXTY
BEJIMYUHAMU: CKOPOCTh, BpPEMs, PAaCCTOSHUE;
MIPOU3BOJIUTENILHOCT, BpeMs, paboTa; IeHa,
KOJIMYECTBO, CTOUMOCTD U Ap. [Ipencrapnenue
3aBUCHUMOCTEH B BHUie (HOpMYIL.

Pemenue TEKCTOBBIX
apu(METHIECKUM CIIOCOOOM

3aJ1a4

TOYKaMHU HAa KOOPJAMHATHOU IIPSIMOM.
Xapakrepu3oBaTb  MHOXECTBO  LEJBIX
YU CEJI, MHOXKECTBO PALlMOHAIbHBIX YUCEIL.
®opmyJiMpoBaTh U 3alUCBIBATh  C
MOMOIIBI0 OYKB CBOWCTBAa JCHCTBHIA C
palMOHAJIbHBIMU YHCIAMH, NPHUMEHATb HX
Juis IpeoOpa3oBaHus YUCIOBBIX BBIPAKECHUH.
CpaBHuBaTh u YHOPSAA0YMBATh
palMOHaJIbHBIC 4HcIa, BBINOJIHSATH
BBIUHCJICHUSI C PALlMOHAIBHBIMY YU CIIAMHU

N3mepenus, npudanxenns, OHeHKU. 3aBUCMMOCTH MeK1y BeJIMYUHAMU

[TpubnmxeHHOe 3HAYEHHWE BEJIHMYWHBL
OKpyTJIEHUE HaTypaJbHbIX qyucel U
necATUYHbIX apoOeit. Ilpukunka w oneHka
pE3yJIbTaTOB BHIYMCICHUH.

IIpumepsl 3aBUCUMOCTEN MEX Y
BEJIMYUHAMHU: CKOPOCTb, BPEMS, PACCTOSHHUE;
IIPOU3BOJUTENILHOCTb, BpeMsl, paboTa; LieHa,
KOJIMYECTBO, cTOUMOCTh U Jp. IIpencrasnenne
3aBUCUMOCTEH B Buje (hopMyJI.

Pemenue TEKCTOBBIX
apu(pMEeTHUYECKUM CIIOCOOOM.

3a1a4

BoipaxaTh OHM CIMHHUIBI U3MEPCHHS
BCJIMYMHBI B JPYyTrUX CIUHHIAX (METPhI B
KHJIOMETpaX, MUHYTHI B 4acax  T. I.).
OxkpyriasaTs,  HaTypajdbHBIE  uWCIa U
JECATUYHBIC TPOOH. BBIMOIHATHL MPUKUIKY
Y OIICHKY B XO/IC BHIYMCIICHUH.
MoaeaupoBaTh HECIOKHBIE 3aBUCUMOCTH C
TIOMOIIIBIO bopmy, BBINOJIHATD
BBIYHUCIICHHS 110 (POpMyIIam.

Hcnonb3oBaTh 3HAHUS O 3aBUCHMOCTSIX
MEXJIy BEJIMYMHAMH  (CKOPOCTh, BpeMs,
paccrosiHue; paboTa, MPOU3BOIUTEIBHOCTD,
BpeMS W T. 1) NPU PEIICHUHU TEKCTOBBIX

3aJa4;  OCMBICIMBATBL  TEKCT  3aJauH,
U3BJeKaTh HEOO0XOAMMYIO HH(OpMAIHIO,
CTPOUTH JIOTUYECKYIO LENIOUKY

pacCyXI€HHI; KPUTUUECKH OLEHMBATH
MOJYyYECHHBIN OTBET.

JIEeMEeHTBI aJIredpbl

UcnonwszoBanne OykB i 0003HAUYECHHS
qucen, JJIs 3allUCH CBOMCTB apu(MeTHUecKuX
JNEUCTBHM.

bykBeHHbIE ~ BBIpa)XKECHHS.
3Ha4YeHHEe OyKBEHHOTO BBIPAYKEHMS.

VYpaBHeHue, KOPEHb YPaBHEHHSI.
HaxoxJeHne HEM3BECTHBIX KOMIIOHEHTOB
apu(pMeTHYECKUX ACHCTBHM.

JlexapToBbl KOOPAHMHATHI Ha IIJIOCKOCTH.
IloctpoeHne TOYKM 110 €€ KOOpAMHATAM,
onpeielIeHue KOOpAMHAT TOYKH Ha INIOCKOCTH

YucmoBoe

Yurath U 3anucbiBaTh  OyKBEHHbBIC
BBIpa)KEHUS, COCTaBJISATh OyKBEHHBIE
BBIPQXEHUS 110 YCIIOBHSIM 3a/1a4.

BbrunciasTts 4HCIIOBOE 3HaYEHUE
OYKBEHHOT'O BBIpQXEHHS] TpU 3aJaHHBIX

3HAYEHUAX OYKB.

CocTaBisTh ypaBHEHUS 110 YCIOBUSM 3a/ad.
Pemarp npocreifiye ypaBHEHUSI HA OCHOBE
3aBUCUMOCTEN MEXIY KOMITOHEHTaMH
apu(pMETHYECKUX AEUCTBUI.

Ctpourh Ha KOOpPJIWHATHOM IIJIOCKOCTH
TOYKU U (PUTYpPBHI MO 3aJlaHHBIM
KOOpJIMHATAM, ONpeNeIsiTh
TOYEK

KOOPJIMHATHI

OnucareabHas cratucTuka. Bepositnocts. Kom0nnaropuka
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[IpencraBieHre JaHHBIX B BUJE TAOJIHIL,

N3Baekary wuHbopManuMio H3 TAOMUI U

JHArPaMM. JIMarpaMM, BBINOJHATb BBIUUCICHUS 10
IlouaTue ©  cIOyd4aiiHOM  COOBITHH. | TAOTMYHBIM JaHHBIM, CPaBHHUBATD
JlocToBepHOE ¥ HEBO3MOXXHOE COOBITHs. | BEIMYMHBL,  HAXOAUTH HauOonbIINE M
CpaBHeHHe IIIaHCOB. HANMMCHBIINEC 3HAUYCHHUA U I[p.
Perienue KOMOMHATOPHBIX 3agay | BbIMOJHATL  cOOop  uwHpOpManuu B
METOIOM repebopa BapHaHTOB. HECJIOKHBIX  ClIy4yasix, OPraHM30BbIBATH
nH(OPMAIIHIO B BHJIE TAOJHII U TUATPaMM, B
TOM 4YHUCIE€ C TIOMOIIBIO KOMIIBIOTEPHBIX
MPOTPaMM.
I[IpuBoANTH TpUMEPHI CITy4alfHBIX COOBITHH,
JIOCTOBEPHBIX M HEBO3MOXHBIX COOBITHH.
CpaBHUBATH IIaHCHI HACTYIUICHUS
COOBITUH; CTPOUTHL PEUYCBHIC KOHCTPYKIIUHU C
HCIOJIL30BAHUEM  CJIIOBOCOYCTAHUU  Oosee
8EPOSIMHO, MANLOBEPOSAMHO W JIP.
BeinmoinaTs nepebop BCeX BO3MOXKHBIX
BapHAHTOB Il TiepecyeTa OOBEKTOB WIIH
KOMOMHAIIMH, BBIAEJIATh KOMOMHAIINH,
OTBEUYAIOIIME 33/IaHHBIM YCIIOBHUSIM
Harnsinaasi reomerpust
Harnannere MpeCTaBICHUS o | Pacmo3HaBaTh Ha yepTexax, PUCYHKax, U
TEOMETPUUYECKUX (PUTypax: mpsiMasi, OTPE30K, | MOJIETIAX reOMETPUYECKUE burypsl,
Jqy4, yroi, JIOMaHas, MHOTOYTOJIbHUK, | KOHQUTYpalu buryp (Tutockue u
OKPY’>KHOCTB, KpyrT. B3aumHoe pacmosoxxeHnue | npoctpancTBeHHbie). [IpMBOAMTL NpUMEpPHI
JBYX MPSIMBIX, IBYX OKPYKHOCTEH. aHaJIOTOB ~ reoMeTpuueckux  ¢Guryp B

MHOroyroiapHUK, MIPaBUIIbHBIN
MHOT'OYT'OJIBHHUK. YeTsIpexyroiabHUK,
MIPSIMOYTOJIbHUK, KBaApAaT.

Buzasl TpeyroiabHUKOB: OCTPOYIOJIBHBIN,
PSIMOYTOJIBHBIN, TYyHOYTOJIBHBIH,

paBHOOEIPEHHBIN, PABHOCTOPOHHUIA.

N300paxeHne reoMeTpudeckux Quryp
Ha HEJIMHOBAaHHOW Oymare C MCIOJIb30BaHUEM
LUPKYJIA, JIMHENKHY, YTOJIbHHKA,
Tpancroptupa. [[loctpoeHuss Ha KieT4aTON
Oymare. ]

Jlnuna otpe3ka, nomaHou. Ilepumerp
MHOIOYrojibHUKa.  EAMHMIBI ~ M3MEpeHHusd
JJINHBIL. N3mepenne JJIAHBI OTpe3Ka,

IIOCTPOEHHUE OTpE3Ka 3aJaHHOM UIMHBI C IIO-
MOIIBIO JTUHENKH.

Buasl yrioB: OCTpbIi, NpsSMOH, TYIOH,
pa3BepHyThii. I'pagycHas  Mepa  yria.
N3mepenne U MOCTPOCHUE YIVIOB 3aJaHHOU
I'PalyCHOM MEpBHI C MOMOIIBIO TPAHCIIOPTUPA.

[Tonatne momanu (Urypbl; €AUHUIBI
U3MEpEHUS TUTOIIAIH. [Tnomans
NpSAMOYTOJIbHUKA, KBajJpara. PaBHOBenukue

¢urypsl. [PaBHOCOCTaBNIEHHBIE (DUTYPHL. |
[Pa3pesanue u COCTaBJICHHE
reomerpuueckux ¢uryp. [locrpoenue

OKpY’KAIOIIEM MHUDE.
N3o00paxars reomerpuuecke GUrypsl U UX
KOH(Urypaluu oT pyKd U C UCHOJIb30BAHUEM
YepTEKHBIX HMHCTpYMEHTOB. M300paxkarth
reoMeTpuyecKkue QUrypsl Ha KJIET4aTou
Oymare.

HN3mepsaTb ¢ ITOMOIIBIO
CPaBHMBATh JUIMHBI OTPE3KOB.
OTPE3KHM 3aJaHHOW JUIMHBI C IIOMOIIBIO
JUHEWKUM W LUPKYJsl, YIVIBI  33JaHHOMU
BEIIMYUHBI € TOMOUIBIO  TPAHCIIOPTHUpA.
BeipakaTh OHM €IMHULIBI U3MEPEHUS IIMH
yepes Apyrue.
Beipaxars 0oaHU
YIJIOB 4epe3 ApyTHE.
BbruncaaTs,  mIomagud  KBaaparoB U
NPSIMOYTOJBHUKOB, HCIOJB3YS  (OPMYIIbI
IJIOIAaaM  KBajapaTa M MNPSAMOYIOJbHUKA.
Beipaxkate OZHUM C€OMHUIBI U3MEPEHHUS
IUIONIAIA Yepe3 OpyTHeE.

Hsrorasiausarp [IPOCTPAHCTBEHHBIE
burypsl U3  pa3BepTOK;  pacro3HaBaTh
pasBepTkH KyOa, mapaienenunena, Imu-
pamubl, LWIMHIpA u KOHYyca.
PaccmarpuBare  mpocTedIIME  CEYEHUs
IIPOCTPAHCTBEHHBIX (QUIyp,  IOJy4YaeMble

JIMHENKN U
Crpourtsb

CIAWMHUIIbI HU3MCPCHUA
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MIapKETOB, OPHAMEHTOB, Y30pPOB. |

[Pemenue 3a71a4 Ha HaXx0KJICHUE
PaBHOBEIMKHX M PAaBHOCOCTAaBIEHHBIX (puryp.]

Harnsoasie MpeJICTaBICHUS 0
IIPOCTPAHCTBEHHBIX ¢burypax (xy0,

napajuiesienunes, npu3mMa, nupamuaa, map,
chepa, koHyc, mmauHAp). W300pakeHue
MIPOCTPAHCTBEHHBIX duryp. [Ipumepsr
CEYCHUM. MHOrorpaHHMKH. IIpumepsr
pa3BepTOK MHOTOTPAHHUKOB, LUJIUHApPA U
KOHYyca. [Coznanue Mojienen
MPOCTPAHCTBEHHBIX  (UTYP Oymaru,
MIPOBOJIOKH, TUTACTUIIMHA U JIp.). ]

Ilonatue o0OBeMa; eOMHUIBI O00BEMA.
O0beM MNpsAMOYIOJIBHOIO NapasuleenuIesa,
KyOa.

[Tonstue 0 paBEHCTBE ¢buryp.
LlenTpanpHasi, oceBas U  3epKalbHas
cummetrpuu. M3o00pakeHne CHUMMETPUYHBIX

¢buryp.

(u3

MyTEM MPEAMETHOTO WA KOMIIBIOTEPHOTO
MOJICIIUPOBAHUS, OMIPEICIATH UX BUIL.
BoruucasTh 00BEMBI KyOa u
MPSAIMOYTOJIBHOTO napajuienenunenaa,
UCTIONB3Ys (GopMyJIBl 0ObeMa KyOa U MpsiMo-
YTOJNBHOIO Mapajuienenunena. Buipaxkarb
OJIHU EIVHMIIBI H3MEepeHus ol0bema uyepes
JpyTHE.

HUccaenoBatb u onmMcbIiBaThL  CBOWCTBA
reoMeTpuueckux  ¢uryp  (IWIOCKUX |
MPOCTPAHCTBEHHBIX), HCIIOJIB3Ysl OAKCHEPH-
MEHT, HabI0/IeHueE, U3MEpPEHHUE.
MoaeaupoBaTh reOMETpUYECKUE OOBEKTHI,
UCIOJIB3Ysl OyMary, IacTUIIMH, POBOJIOKY U
Ip. Hcnoan3oBatb KOMITBIOTEPHOE
MOJEJIIUPOBAHUE U DKCIEPUMEHT  JUIs
W3y4YCHUS CBOICTB F€OMETPUUECKHUX
00BEKTOB.
Pemiate 3amaum Ha HaxXOXACHUE UIMH
OTPE3KOB, TEPUMETPOB MHOTOYTOJIHHUKOB;
IpaJyCHOM  Mepbl  yIJIOB;  IUIOLIAAEH
KBaJpaTOB U TMPSMOYTOJIHHUKOB, OOBEMOB
KyOOB u MPSIMOYTOJIBHBIX
napajuiefienunenoB, Kyba. BbiaeasTt B
YCIIOBUU 33J]a4M JIaHHbIE, HEOOXOUMBbIE IS
€€ PELIEHUs, CTPOUTDH JIOTUYECKYIO LIETIOUYKY
pacCyXIEHHM, CONMOCTABIATD I10JTYy4YECHHBIN
pe3yJabTaT C YCIOBUEM 33/1a4Hu.

Haxoauth B OKpy’KaromeM MUpe TUIOCKUE U
MIPOCTPAHCTBEHHBIE CUMMETPUYHBIEC (DUTYPBHI.

N300paxkaTh paBHbIE ¢burypesr,
CUMMETpPUYHBIEC QUTYPBI
AJITEBPA 7-9 knacchl
JlelcTBUTEIbHBIE YHCIA
Paciupenne MHOXKECTBA HATypalbHBLIX | XapaKTepu30BaTh  MHOXECTBO  IIEJIBIX

qucCClI 10 MHOXCCTBa INCJIbIX, MHOXCCTBA
LEJIBbIX YHUCCIT O MHOXCECTBA pAllMOHAJIBHBIX.
m

PannonansHOE YMCIIO KaKk OTHOIICHUE -, THE
m - LEJO0€ YUCIO, 1 - HaTypaJIbHOE.

CreneHsb ¢ 1ebIM MOKa3aTeNleM.

KBagparusiii kopenb u3 uucia. Kopenb
TpeThel creneHu. [IlonsTue o kopHe N-it
CTENEHW U3 4YHucia.|] 3amuch KOPHEH ¢
MTOMOIIIBIO CTETIEHH C IPOOHBIM MOKa3aTeNIeM.

[lonsatne 00 wWppanMOHAIHPHOM 4YHUCIIE.
UppanuoHansHOCT,  umcaa V2 u
HECOM3MEPUMOCTh CTOPOHBI M JUArOHANU
KBaJipara. Hecatnunbie MIPUOJIKEHUS
uppanuoHanbHbix umcenl. [[loctpoenune Ha
KOOPJMHATHOMN pAMO TOUYEK,
COOTBETCTBYIOIIMX UPPALMOHAIBHBIM YHCIaM

qucell, MHOXKECTBO pallMOHAJIbHBIX YHCEI,
ONUCBIBATH COOTHOIIEHUE MEXIy JTHUMH
MHO’KECTBaMHU.

CpaBHuBaTH u yHOpsiA04uBaTh
paloHaIbHbIE quClIa, BBITIOJIHATh
BBIUMCJICHHUS] C pPalMOHAIBHBIMU YHCIIAMHU,
BBIUMCIIATh 3HAUEHUS CTENEHEH C IENIbIM
MOKa3aTeJeM.
®opmyIMpOBaTH
KBaJIpaTHOT'O KOPHSI U3 YKCJIa.
Hcnonb3oBarh rpapuk GyHKIMH y = X
JUIsL  HaxXOXKJIEHUS KBaJApaTHBIX KOPHEH.
BbluncasasTe TOYHBIE U NPUOJIMKEHHBIE
3HAYEHUS KOpHEH, UCIIOJIB3YS pu
HEOOXOAMMOCTH KAJIBKYJISITOP.
@®opmyIMpoBaTh  ONpEJEJIEHHE  KOpHS
TpPeTbell CTENEHU, HAXOAUTh 3HAUCHMUS

OIIPCACIICHUC

2
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BUIa +n, roe n - HaTypajJbHOE YHCJIO. |
MHOKECTBO JCHCTBUTEIBHBIX UHMCEI;

MPEJCTABICHUE  JEHCTBUTEIbHBIX qHCeNl

OCCKOHEYHBIMH  JICCATHYHBIMU  JIPOOSMH.

CpaBHenue nercTBUTENbHBIX uuceln. [I[lepuo-
JUYECKHE U HENEPUOJUYECKHUE IECATUYHBIC
npobu.| B3auMHO OJHO3HAYHOE COOTBETCTBHUE
MEXIy  JICWCTBUTEIIBHBIMA  YHUCIAMU U
TOYKaMU KOOPAMHATHOM NpsiMoil. Uuciosele
MIPOMEXYTKH: UHTEPBAJL, OTPE30K, JIyY.

KyOMYeCKHX KOpHEH, Mpu HEOOXOAMMOCTH
UCIIONIB3YS KAIbKYJIATOP.

HccaenoBath CBOICTBA KBaJAPAaTHOTO KOPHS,
KyOMYeCcKOro KOpHS, TMPOBOJS UHCIOBHIE
AKCIIEPUMEHTBI c HCII0JIb30BAaHUEM
KaJIbKYJIATOpa, KOMIIBIOTEPA.

IIpuBoauTsL TpUMEPHl  HUPPALUOHAIBHBIX
YHUCEN; PpACIO3HAaBaTh palHUOHAIbHBIE U
MppALMOHATILHBIE YUCIIA; H300pakaTh YuCia
TOYKaMHU KOOPAMHATHOU MPSAMOI.

Haxoauth  JecATHYHBIE  MPUOIMKCHUS
palMOHANBHBIX M HPPALMOHAIBHBIX YHCEN;
CpaBHMBAThH u YHOPSIA0YUBATH
JIECTBUTEIIbHBIC YHCIIA.

OnuceiBaTh MHOXECTBO JCHCTBUTEIBHBIX
yucen. Mcemoab3oBaTh B NHCbMEHHOMN
MaTeMaTHYeCKOH peun O00O3HAYCHHS U
rpaduyeckue U300paKeHUsT YUCIOBBIX
MHOECTB, TEOPETUKO-MHOKECTBEHHYIO
CHUMBOJIUKY

N3mepenus, npudaukeHns, OeHKH

[TpubnmxeHHOe 3HAYCHHWE BEIWYHHEI,
TOYHOCTh MpuONMXKeHus. [AOcomoTHas U
OTHOCHTEJIbHAS MOIPELIHOCTH MPUOINKEHMS. |
Pazmepbl 00BEKTOB OKpy»Karoliero mupa (oT
AJIEMEHTApHbIX yacTHll a0 Bcenennoit), nim-
TEJIBHOCTB IPOLIECCOB B OKPY’KAIOIIEM MUPE.

[lpukuaka ©W  OUEHKAa  pe3yJIbTaTOB
BbiunciaeHnit. CrocoObl 3amuicu 3HAYeHUN
BEJINYMNH, B TOM 4YHCJIE€ C BbIACICHUCM

MHOUTENS - crerenn 10 B 3amucu yucia

Haxoauth, aHAIN3MPOBATH, CONMOCTABJISITH
YHCIIOBBIC XapaKTePUCTHKU 00BEKTOB
OKpPYXaroIIero Mupa.
Hcnoan3oBatb 3aIUCh
CTaHJAApTHOM  BUAE Ui  BBIPAKEHUS
pa3MepoB 00BEKTOB, JUTUTEIIBHOCTH
IIPOLIECCOB B OKpY’KaroIleM MUDE.
CpaBHMBaTH 4YHClla W BEJIWYHUHBI, 3a-
MUCAaHHBIE C UCTOJIb30BaHueM cTenenu 10.
Hcnonb3oBath pa3Hble (OpMBI  3alUCU
NpUOIIKEHHBIX 3HAYEHHH, 1eJIaTh BBIBOIBI
0 TOYHOCTH TTPHOIIMKESHHUSI.

BbINOJHATL BBHUHUCICHUS C PeabHBIMU
JTAHHBIMH.

qucia B

Oxpyriasitb  HaTypaJbHble  4YHMcIa U
JIECSITUYHBIE TPOOH.
BbInoHATH OPUKUIKY u OLIEHKY
pe3yJIbTaTOB BHIYUCICHUIN
BBenenue B anredpy
BykBeHnHble BBIpakeHHS (BBIpaKEHHUS C | BBIMOJIHATH  dJIEMEHTapHBIE  3HAKOBO-
MIEPEMEHHBIMH). Yucinosoe 3HAYECHUE | CHMBOJIMYECKUE  JEHCTBHUA:  MPUMEHSThH
OykBeHHOTO  BBIpaXeHHs.  Jlomyctumblie | OyKBBI a1l 0003HAUSHHS YMCENl, IJIsl 3aIiCh
3HA4YEeHUs NEePEMEHHBIX. [ToncranoBka | 00X YTBEPXKICHUIA; COCTABJIATH
BBIpQ)KEHUI BMECTO MEPEMEHHBIX. OyKBEHHBIE  BBIPAKCHHS 10  yCIOBHSM,
IIpeoOpa3oBanue OyKBEHHBIX BBIPAKEHMH | 33JJaHHBIM CIIOBECHO, C IOMOIIBIO PUCYHKA
HAa  OCHOBE CBOHCTB  apu(PMETHYECKUX | WA YepTeKa; npeodpa3oBbIBATH
JecTBUH. PaBenctBo OYKBEHHBIX | aNreOpanyecKue CyMMBbl M TPOU3BEICHHS

BbIpaxkeHuil. ToxaecTBo.

(BBITIOJIHATH MIpUBEICHUE MOJOOHBIX
CJIaraeéMbIX, PACKPBITHE CKOOOK, yMpOIleHHE
MIPOU3BEICHUN ).

BorumcasaTe  4HCIOBOE 3HAUYCHHUE
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OYKBEHHOTO BBIPAXEHUS;, HAXOJIUTh 00JaCTh

JIOMYCTUMBIX ~3HAYE€HUW TICPEMECHHBIX B
BBIPAKEHUU.
MHoroujeHbI
Crenenb ¢ HaTypaldbHbIM MokKazareiieM U | @opMyJMpPOBATh, 3aNUCBLIBATH B

€e CBOICTBA. OI[HOLIJ'IGHBI U MHOI'OYJICHBI.

CrerncHb MHOTOYJICHA. CrnoxxeHue,
BBIYMTAHUE,  YMHOXXCHHE  MHOT'OYICHOB.
DopmyJibl COKpAILlEHHOI'O YMHOKEHHUA:

KBaJpaT CyMMbl W KBajapaT pasHocTu. [Ky0
CYMMEBI U Ky0 pasHoctu.] @opmyna pasHOCTH
KkBaapaToB. [PopMylbl CYMMBI KyOOB H
pazHoctu KyoOoB.] IIpeoOpazoBanue 1enI0ro0
BBIPAYKEHUSI B MHOTOYJICH.

Paznosxenre MHOTO4YWIeHa HA MHOXHUTEIH:
BbIHECEHHE OOIIer0 MHOXHTENs 3a CKOOKH,
IrpyIIUpPOBKa, IIPUMEHEHNE dopmy
COKpAIIIEeHHOTO YMHO)XE€HHsl. MHOTOYJIEHBI ¢
onHOM mnepemeHHOW. KopeHb MHOrouseHa.
KBanpatusiit TpEexXJIeH, pas3ioxKeHue
KBaApPaTHOI'O TPEXYJICHA HA MHOXUTCIIN.

CUMBOJIMYECKON ¢GopMe U 000CHOBBIBATH
CBOMCTBA CTENEHH C HATypaJbHBIM IO-
KazaTelieM; NPMMEHAATh CBOIICTBa CTENEHU

Uisi  mpeoOpa3oBaHUsl  BBIPAKCHUU U
BBIYMCIICHHI.

BbuInoaHATH ISHCTBUS C MHOTOUYICHAMHU.
Joka3piBaTh  (HOPMYJIBI  COKpAIIEHHOTO
YMHOXKEHUS, NPUMEHATBUX B

peoOpa3oBaHUAX BbIPAXKEHUHN U B BBIUU-
CIICHHSX.

BbINOJHATL pa3oKEHWE MHOTOWIECHOB Ha
MHOXUTENM. Pacnmo3HaBaTh  KBaJpaTHBIN
TPEXWIEH, BBISICHATDH BO3MO>XHOCTb
Pa3I0KEHUST HA MHOXUTEIIH, NMPEICTABIATH
KBaJIpaTHbIN TPEXWIECH B BUJIE IIPOU3BEICHUS
JIMHEHUHBIX MHOXKHUTEIIEH.

IIpuMmeHsaThH pasnuyHble (bopMeI
CaMOKOHTPOJIA npu BBIINIOJIHCHU
npeoOpa3oBaHUA
Anredpanyeckue apoou
Anrebpanueckast ~ JIpoOb. OcHoBHOE | POpMYJIMPOBATH  OCHOBHOE  CBOWMCTBO
CBOMCTBO anredpanyeckou npobu. | anredpanyeckol ApodH M NPHUMEHSATH €ro
Coxpamienue npo6eit. CinoxxeHue, BBIYMTaHUE, | A7 IpeodpazoBaHus JpoOeit.
YMHOJKEHHUE, JieJieHue anreOpandeckux | BoImoaHATL 1eiicTBUS ¢ anredpandyecKuMu
npo0eit. JIpoOsSMU; MPEeACTABJIATD 1€JI0€ BBIPAKECHHE

Crenenb ¢ IeNbIM IIOKa3aTeIeM H €€
CBOMCTBA.
PannonannHBIC BBIPKEHUS H 170:¢
npeobpa3oBanus. J[oka3aTenbCTBO TOKIECTB.

B BHUJ€ MHOTrodjieHa, JIpoOHOE - B BHUJE
OTHOIIIGHUS  MHOTOYJIEHOB,  JOKa3bIBaTh
TOXKJIECTBA.

®opmyMpPOBaTh OIPEACICHUE CTENEHU C
eapiM  ToKaszateneM. @DopMyJaMpoOBaTh,
3anMCchbIBATh B CHMBOJUYECKOW (opme u
WLIIOCTPUPOBAThL NPUMEpPaMU  CBOWCTBA
CTEIEHHU C LIETBIM MOKa3aTeleM; NPUMEHATh
CBOICTBa CTEMEHH ISl MPeoOpa3oBaHUS
BBIPAYKEHHUI U BBIYMCIICHUN.

KBaapaTHbie kopHr

[TonsTue KBaJpaTHOTO
apu(METUYECKOTO  KBaJIPaTHOTO
YpaBHeHue BUaa ¥ =a

CgoiicTBa apuMETHUYECKHX KBaIPaTHBIX
KOpHEN: KOpPEeHb W3 MPOU3BEJEHUS, YaCTHOTO,
CTETICHHU.

KOpHS,
KOpHSI.

ToxxngecTBO BHUIA
(Va)” =a,rge a = 0,vVa® = lal.
[IpumeneHne  CBOWCTB  apu(PMETUUYECKUX

KBaJpaTHBIX KOpHEH K NpeoOpa3oBaHUIO

Jloka3pIBaTh CBOHCTBA apH(PMETHUECKHUX
KBaJPaTHBIX KOpHEH; NPUMEHATh UX K
peoOpa30BaHUIO BEIPAKEHUH.

Buraucaars 3HauYCHUS BBIPAYKECHHU,
co/iepxKaIImnx KBaJpaTHbIC KOpHU;
BbIPakKaTh TIEPEMEHHBIC U3 TEOMETPHUIECKUX
u pusndeckux Gopmyi.

HccaenoBaTh ypaBHEHHE BHIA X° = a;
HAXOAMTb TOYHBIC W MPHOIMKEHHBIC KOPHU
npu

a>0
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YHCJIOBBIX BI:Ipa)KeHI/II\/'I 1 K BBIYHUCIICHUAM.

YpaBHeHus ¢ OTHOM NepeMeHHOI

VYpaBHeHue ¢ ogHoM nepemenHoi. Kopens
ypaBHeHHsA. CBOMCTBAa YHCIOBBIX PABEHCTB.
PaBHOCHIIBHOCTE ypaBHEHUM.

Jluneitnoe ypaBHenue. [HccrnenoBanue
JMHEWHOro ypaBHeHus. | Pemienne ypaBHeHuUi,
CBOSIIMXCA K JINHEUHBIM.

KBanpatHoe  ypaBHEHHe. Henousnbie
KBaZpaTHble ypaBHeHHs. Dopmyna KopHer
KBaJpaTHOro ypasHeHus. Teopema Buera.

IIpoBoanTh NOKa3aTENIbHBIE PACCYXKIECHUSA O
KOpHSIX  ypaBHEHUsT C  ONOpOM  Ha
omnpeneneHne  KOpHA,  (PyHKIMOHAIbHBIC
CBOMCTBA BbIPaKEHUM.

Pacno3sHaBarb JIMHEMHBIE W KBAJApPATHBIC
ypaBHEHHUSI, LIEJIbIE U IPOOHbIE ypaBHEHHUS.
Pemate nuHElHbIE, KBapaTHbIC YPABHECHMUS,
a TaKKe YypaBHEHUS, CBOJSIIMECS K HUM;
pelmiaTh JpOOHO-PAlMOHAIBHBIE YPaBHEHHUS.

Pemenne  ypaBHeHui, cBogammxcsa K | OnpeaensiTb Hanuuue KOpPHEH KBaJpaTHBIX
KBaJlpaTHbIM.  buKBajpaTHble  ypaBHEHHUs. | ypaBHEHUH o JUCKPUMHHAHTY u
[Ipumepsl penieHusi ypaBHEHUW TpeTbed U | Koddduimentam.
YETBEPTOM  CTENEHM C  HCHOJIb30BaHHMEM | Pemarb TEKCTOBBIE 3a7jaul anredpandeckum
METOJIOB PA3JIOKEHUsI HA MHOXKMTEIH [3aMEHBI | CIOCOOOM:  MEepeXOoAuTh OT  CJIOBECHOM
IIEPEMEHHOM . (bopMyIIHPOBKHU YCIIOBHS 3a1a4u K
Pewenue JNpOOHO-pAlMOHANIBHBIX | alNreOpandecKor MOJIEIH IyTeM COCTaBJICHUS
YpaBHEHUH. YpaBHEHUS; pemiathb COCTAaBJICHHOE
Pemenue TCKCTOBBIX 3a/la4 | ypaBHCHHC; HHTEPNPETHPOBATH PC3YJIbTAT
anredpanveckum crnocooom
Cucrembl ypaBHeHHil
VpaBHeHue ¢ JAByMsi NepeMeHHbIMU. | Onpeaensitb, SBISIETCS JU Iapa YUCEN
JInneiinoe ypaBHEHUE c JBYMS | PEILIEHUEM JIAaHHOTO YpaBHEHUS C JBYyMs
nepeMeHHbIMU. [IpuMepsl pelieHuss ypas- | IEPEMEHHBIMU; NPUBOAUTH IpUMEPBI
HEHHH B LIEJIBIX YUCIIAX. pelieHni ypaBHEHUHN c JIBYMsI
Cucrema YpaBHEHUU c JIByMsl | IEPEMEHHBIMHU.
nepeMeHHbIMU.  PaBHOocwibHOCTE  cucTeMm. | Pemath 3amgaun, anreOpandeckoil MOJENbIO

Cucrema qByX JIMHEHHBIX YPAaBHEHHUH C ABYMs
[IEPEMEHHBIMH; pEIICHHE TOJCTAaHOBKOW U
clioKeHHeM.  Pemenme — cuctem  OByX
YpaBHEHMH, OJHO M3 KOTOPBIX JHMHEHHoe, a
Ipyroe - BTopoi creneHu. [Ipumepsl perenns
CUCTEM HEJIMHEHHBIX YPaBHEHUH C JByMs
IIEPEMEHHBIMH.

Pemenne TEKCTOBBIX
anreOpandeckuM CrocoOoM.

JlexkapToBbl KOOpPAMHATHI Ha IJIOCKOCTH.
I'paduueckas MHTEpIpeTalusl YypaBHEHUS C
JIBYMsI IEPEMEHHBIMHU.

I'paduk nHMHEHHOrO ypaBHEHHS C ABYMS
MEPEeMEHHbIMU.  YTJIOBOH KO3 PHUIIMEHT
MPSIMOW; YCJIOBHE MNApaJJIEIbHOCTH MPSMBIX.
[YcnoBue nepneHAuKyJIspHOCTH MPSIMBbIX. |

3aJ1a4

I'papuku  mpocTedmmx  HETMHEHHBIX
ypaBHEHUU (mapabomna, runepbona,
OKPY’KHOCTB).

I'padnueckas wuHTEpHpeTanuss CHCTEMbI
YPAaBHEHUH C IBYMsI [IEPEMEHHBIMH.

KOTOPBIX SBJISIETCS YPaBHEHHE C JBYMs
IIEPEMEHHBIMU, HAXOAUTH LEJbIC PEIICHUS
nyreM nepebopa. [Pemars nuHeNHBIE
YPaBHEHUsI U HECJIOKHBIE YPAaBHEHHSI BTOPOI
CTENEHU C ABYMsS IIEPEMEHHBIMU B ILIECJIBIX
guciax. |

Pemiate cucreMsl JByX YPaBHEHHU C JABYMs
IIEPEMEHHBIMH, YKa3aHHBIE B COJCPKAHUH.
Pemarb TexcTOBBIE 337aun anreOpanuecKuM
CrocoOOM:  TMEpexXoauTb OT  CJIOBECHOM
(bopMyIIHPOBKHU YCIIOBHS 3a1a4u K
anreOpanvyeckoil MoJIeNTu IMyTEM COCTABICHHS
CHUCTEMBI YpaBHEHU; pemiaThb
COCTaBJICHHYIO CUCTEMY YPaBHEHUU;
HHTEPIPETHPOBATH PE3yJIbTAT

Crpouth rpaduku ypaBHEHHUH C JByMS
IIEPEMEHHBIMH.

KoHcTpyupoBaTh SKBUBaJCHTHBIE pPEUYEBBIE

BBICKA3bIBAHUS c HCII0JIb30BAHUEM
anredOpanvecKoro u reOMEeTPUYECKOT0
SI3BIKOB.

Hcnoan3oBarh (G yHKIIMOHATBHO-

rpaduyecKue IpeCTaBICHUS IS PEIICHUS U
MCCJIEIOBaHMsI YPABHEHUI U CHCTEM

25



HepaBencrBa

YucnoBsle HEPAaBEHCTBA M HUX CBOWCTBA
HepaBeHCTBO ¢ OQHON NEpEMEHHOM.

PaBHOCWIIBHOCTE ~ HepaBeHCTB.  JIMHEHHBIE
HEpPaBEHCTBA c OJHOM MEPEMEHHOM.
KBagparusie HEpPaBEHCTBA. [[Ipumepsbt
peleHus IpoOHO-paOHAIBHBIX

HepaBeHCTB.| CHUCTeMbl HEPAaBEHCTB C OJIHOMU
MePEMEHHOM.

@®opMyIMPOBATh  CBOMCTBA  YHUCJIOBBIX
HEPaBEHCTB, 000CHOBBLIBATH UX, OMHUPASICh
Ha KOOPJMHATHYIO MPAMYIO, U J0Ka3bIBaTh
anreOpanvecky; MPUMEHSITh CBOWCTBA Hepa-
BEHCTB B XO/I€ pELICHUS 3a/1a4.
Pacno3sHaBarb JMHENHBIE UM KBaJpaTHbIE
HEpaBEHCTBA. Pemarn JINHEHBIE
HEpPaBEHCTBA, CHUCTEMbl JIMHEHHBIX Hepa-
BEHCTB. Pemath kBajjpaTHbIC HEPABEHCTBA.
[A300pakaTh HA KOOPJAMHATHOM IJIOCKOCTH
MHOECTBA TOYEK, 3a/1aBacMbIe
HEPaBEHCTBAMHU C JIBYMsI IEPEMEHHBIMU U UX
CHUCTEMaMH. |

3aBucumocTu MEXKITY BEJINYUHAMU

3aBUCUMOCTH MEKTY BEJIMYMHAMHU.
[IpencraBnenue 3aBUCUMOCTEHN MEXIY
BeJTMYMHAMU B BUjIEe Gpopmyi. Berauciaenus mo
dbopmynam.

[Ipsamas MPONOPLIMOHAIIBHAS
3aBUCHUMOCTb: 3a/laHue dbopmyoi,

KOA((HUIIMEHT MPOMOPIUOHATLHOCTH, CBOW-
ctBa. [Ipumepsl mpsIMO MPOMOPLUOHAIBHBIX
3aBUCHMOCTEHN.

ObpatHas MIPOIOPLIMOHANIbHAS
3aBHCUMOCTH! 3aJjaHne bopmyIoi,
ko3¢ (dUIIMEHT 00paTHOW MPOMOPLHHUOHAIBHO-
CTH; CBOICTBA. [Tpumepsr obpaTtHO
MIPOTOPIIMOHAIBHBIX 3aBUCUMOCTEH.

Pemrenne 3amad Ha NPONOPLUOHAIBHYIO M
00paTHO MPOMOPIHOHATBHYIO 3aBUCUMOCTH.

CoctaBasitb  (GOpMyJbI,  BBIpAXKAIOIIHNE
3aBUCHMOCTH MEXKTY BEJIMYNHAMH,
BBIYHCIIATH 1O (hopMyam.

Pacno3naBats  mpsMylo u  0o0OparHO

MPONOPIIMOHATBHBIE 3aBUCUMOCTH.
Pemiatp TEKCTOBBIE 3aJaud Ha MOPIMYIO H
00paTHO MPOMOPIIMOHAIBHBIE 3aBUCHMOCTU
(B TOM YHCIIE C KOHTEKCTOM M3 CMEKHBIX
JTUCLHUTIINH, U3 PEAIbHON KU3HH).

YucioBble QYHKIUH

[Tonstue GyHKIUH. Ob6unacth
ONpEAENeHUsT W MHOXKECTBO  3HAYEHUN
¢ynkuuu.  CnocoObl  3agaHusl  (YHKIHH.

I'papux ¢ynkuuu. CpoiicTBa (yHKIUM, HX
oToOpaxkeHHe Ha Tpaduke: BO3pacTaHuUE U
yObIBaHWE  (QYHKUMH, HYId  (QYHKLUH,
COXpaHeHHE 3Haka. YUTeHWe W TOCTPOCHHE
rpaduKoB (QyHKITHHA.

[Ipumepsl  TpadukoB  3aBUCHUMOCTEH,
OTPa)KAIOIINX PEAIbHBIE IPOLIECCHI.
@OyHKIMM, ONHCHIBAIOUIME MPSIMYIO U

0o0paTHO MPONMOPLHMOHAIBHBIE 3aBUCHUMOCTH,
uX rpaMKu U CBOMCTBA.

Jluneitnas QyHKIUSA, ee
rpadux.

KBanpatuunas QyHkuus, ee rpapuk Hu
CBOMCTBA.

CreneHHble (QYHKIMH C HAaTypaJbHBIMH
nokasaressiMi 2 U 3, uX rpaKy U CBOMCTBA.
Ipadukn pyskmmit y=vx,y = Yx, v = |x],

CBOWCTBA WU

BoruncasaTs 3HaueHus (QyHKUMN, 3aJaHHBIX
dbopmynamu (pu HE00X0IUMOCTH
UCTIOJIB30BaTh KaIBKYJSTOP); COCTABJISATH
TaOIUIIBI 3HAUCHUH QyHKIUI.

Crpoutrb 1o TOYKaM rpaduxku GyHKIUI.
OnucepiBaTh CBOHCTBA (DYHKIMM HAa OCHOBE
ee rpadUYeCcKOro MpeCTaBICHUSI.
MopaeaupoBaTth peanbHble 3aBUCHUMOCTH C

ITOMOILIBIO dbopmyn u rpauKoB.
HNuTepnpernpoBath rpaduku  peanbHbIX
3aBUCUMOCTEMN.

Hcnonb3oBath (bYHKIMOHATBHYIO

CUMBOJIUKY JUIS 3alllCH  Pa3HOOOpa3HbIX
(bakTOB, CBS3aHHBIX C paccMaTpUBAEMBbIMU
byHKIusAMHU, oOoramasi OMbIT BBINOJHEHUS

3HAKOBO-CUMBOJIMYECKUX JEHUCTBHM.
CTpouths  pedeBble  KOHCTPYKIHH  C
UCIIOJIb30BaHUEM (byHKUIMOHATBHON
TEPMUHOJIOTHH.

Hcnonb30BaTh KOMIBIOTEPHBIE MTPOrPAMMBI
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[[TapannenbHblii IEpeHOC TPaPUKOB BAOJIb
OCell KOOPAMHAT, CHMMETPHUS OTHOCUTEJIBHO
ocell KoopIuHar. |

JUIS  UCCIIEJI0BaHMS NOJIOXKEHUS  Ha
KOOPJIUHATHON IJIOCKOCTH rpadukoB
GyHKIMH B 3aBUCHMOCTH OT 3HAa4YE€HUUH
K03 (D puIMeHToB, BXOIAIUX B (hopmyITy.
Pacno3HaBaTh BHIIBI M3y4aeMbIX (DYHKIIHIA.
IToxka3pIBaTh CXEeMaTHUYECKU IOJIOKEHHE Ha
KOOPAWHATHOMN TUIOCKOCTH rpaduKoB
byHkuMiA (Hampumep, y = kx + b B 3aBUCH-
MOCTH OT 3HaKOB KO3 puiueHToB k u b).
Crpouth rpaduku H3y4aeMbIx (QYyHKLIHUH;
ONUCHIBATDH UX CBOMCTBA.

YucsioBble MOCTEA0BATEILHOCTH. AprdMeTH

YyecKasi U reoMeTpuYecKasi Mporpeccun

[ToHsiTHE YKCIIOBOM NTOCIENOBATENBHOCTH.
3ajaHue MoCcIeA0BaTeIbHOCTH PEKYPPEHTHON
dbopmyiioit u dopmynoi n-ro wieHa. [Uucna
duboHayym. |

Apudmernueckas u
MIPOrPECCHUMU. Dopmyibl
apumMeTnIecKoi 51 reOMETPUYECKOMN
MPOTrpeccCuii, CyMMBbI TIE€pPBBIX 7 YJICHOB.
N300paxkeHne 4WICHOB apu(PMETHUYSCKOH U
r€OMETPUYECKON porpeccuit TOYKaMU
KOOPAMHATHOM TUJIOCKOCTU. JIMHEHHBIA W
3KCIOHEHLMAJIbHBIN pocT. CroxHble
MIPOLICHTHI.

reoMCTpHUICCKasa
Nn-ro YJICHA

I[IpuMeHsiTh  WHAEKCHBIE  O0O3HAYEHUS,
CTPOUTB  DPEUEBBIC  BBICKA3BIBAHMS  C
HCIOJIb30BAaHUEM TEPMHUHOJIOTUH, CBSI3aHHOU
C MOHATUEM IOCIIEI0BATEIBHOCTH.
BbrunciasaTh 4iaeHbl IOCIIENOBATEIbHOCTEH,
3aJJaHHbIX (OpMyJOH N-rO 4ieHa WU
peKyppeHTHOU (opMyJioi. YcTaHaB/JIMBATH
3aKOHOMEPHOCTh B IIOCTPOCHUNU
[IOCJIE0BATEIbHOCTH,  €CIM  BBIIMCAHbI
IIEpPBbIE HECKOJIBKO ee wieHOoB. M300paxkarh
YJIEHbl I10CJIEJIOBATEIbHOCTH TOYKAMM Ha
KOOPJAMHATHOM IUIOCKOCTH.

Pacno3naBartsp apu(METHIECKYIO u
TFEOMETPUYECKYI0 IPOTPECCUU IIPU Pa3HBIX
crnocobax 3amaHus. BbIBOAMTH Ha OCHOBE
JIOKa3aTeIbHbIX  pacCyXICHUH  (QopMyJIbl
o0miero  wieHa  apudmeTrnyeckom  u
F€OMETPUYECKON IIPOrPECCU, CYMMBI
NEPBBIX 7 4YJIEHOB apu(METUYECKOW U
F€OMETPUYECKONM  IPOrpeccuil;  pelarb
3aJ1a4M C UCTOJIb30BAaHUEM 3TUX (HOPMYII.
PaccmarpuBare 1npuMeEpsl U3 pealbHOR
KHU3HU, WUTIOCTPUPYIOLINE H3MEHEHHE B
apupMeTHyecKon IIpOorpeccuy, B
FEOMETPUYECKON MNPOrpeccur; M300pakaTh
COOTBETCTBYIOIIINE 3aBHCUMOCTH
rpapuyuecKu.

Pemath 3asaun Ha CIIOKHBIE MPOLIEHTHI, B
TOM YHCJIE 3a7]a4ui U3 peajbHOU MPAKTHKH (C
VCII0JIb30BAaHUEM KaJIbKYJIATOPA).

OnucarejbHas CTATUCTHKA

[IpencraBnenue maHHBIX B BUE TaOJUII,
JUarpaMm, rpadukoB. CnyyvaitHas
M3MEHYUBOCTb. Craructuueckue
XapaKTepUCTHKU Habopa MaHHBIX: CpeIHee
apudmernyeckoe, MeauaHa, HauOoJbIIee U

HauMecHbIIIEE 3HAUCHMUS, pa3max
[IpencraBnenus 0 BBIOOPOYHOM Hc-
clIeIOBaHUU.

N3Baekary wuHdOpManuio U3 TAOIUI] U
JMarpaMM, BBIIIOJHATh  BBIYHMCICHHUS 1O
TaOMMYHBIM ~ AaHHBIM.  Omnpeneasite 10
auarpaMmaM  HauOosbliie W HauMEHbBIINE
JIaHHBIE, CPABHUBATH BEJIMUMHEI.
IpencraBasitb uHbOPMAIMIO B  BUC
Ta0IMI, CTONOYATHIX U KPYTOBBIX JHArpamM,
B TOM YHCJIE C TTIOMOIIBIO KOMIIBIOTEPHBIX

IIPOrPaMM.
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IIpuBOAMTH TPUMEPHl YHCIOBBIX JTaHHBIX
(ueHa, poct, BpeMsi Ha JIOPOTYy), HaAXOAMTh
CpeIHUE 3HAuUeHHUs, pa3Max  YHCIOBBIX
HabOpOB.

I[IpuBoaMTL  COACpXKATECIbHBIE  TPUMEPHI
UCTIOIb30BAaHUSl CPEJAHUX 3HAUCHHH, JUIs
OMHCAHUS JTaHHBIX (YPOBEHHb BOJIBI B
BOJIOGME, CIIOPTHBHBIC MOKA3aTeIH,
JICJICHUE TPAHUI] KITUMATHYECKHUX 30H).

orpe-

Cuayuaiinble cOOBITHSI U BEPOSITHOCTH

IlonatTne 0  ciay4allHOM  OmbITE U
CIly4aifHOM COOBITHH. DJieMeHTapHbIe
coObiTHs. Yactora CiiydalfHOrO  COOBITHSI.
CTaTUCTHUECKUH  HOAXO0N K  IOHITHUIO
BeposiTHOCTH.  [HecoBmecTHBie  COOBITHSL.
®opmyna CJIO’KEHUS BEPOATHOCTEH. |
BeposiTHOCTH TIPOTUBOIOJIOKHBIX  COOBITHIA.
JlocToBepHbIE U HEBO3MOXHBIE COOBITHSI.
PaBHOBO3MOXKHOCTH coObITHH. Kitaccuueckoe
OINpeJIeJICHUE BEPOATHOCTH.

IIpoBoauTh Ciy4yaiiHbIE SKCIIEPUMEHTHI, B
TOM 4YHUCJIE€ C TOMOLIBIO KOMIIBIOTEPHOIO

MOJEIUPOBAHUS,  HUHTEPIPETUPOBATH  HX
pe3yJIbTaThl. Boruncasars 4acTOTy
CIIy4ailHOTO COOBITHSL; OllEHUBATDH
BEPOSITHOCTh C TIOMOIIBIO YacTOTHI, IOIY-
YEHHOW ONBITHBIM ITyTEM.

Pemathp 3a1a4yun Ha HaXO0XKJICHUE
BEPOSATHOCTEMN COOBITHH. IMpusBoguTh
MPUMEPHI CITyYalHBIX COOBITHIA, B TOM YHCIIE,
JIOCTOBEPHBIX 174 HEBO3MOKHBIX,

ManoBepoATHbIX coObiTuil. IlpuBOANTH
MPUMEPHI MPOTUBOIIOJIOXKHBIX COOBITUH,
PaBHOBEPOSTHBIX COOBITHI.

DJieMeHTbl KOMOMHATOPUKH

Pemenne  xoMOMHATOpHBIX  3a7a4 | BolmoaHsiTh T1epeboOp BceX BO3MOXKHBIX
nepebopom  BapuaHtoB. KomOWHaTOpHOE | BApMAHTOB i Tiepecuera OOBEKTOB W
npaBuiao  yMHoXeHHs. llepectraHoBkM M | KOMOMHAIMM.

(dakropuan IIpumensiTb  mpaBWwIO  KOMOMHATOPHOIO
YMHOXXEHHUSI JJI1  pelIeHus 3ajJad4  Ha
HaxXOXJIE€HWE YHclIa OOBEKTOB WM KOM-
OuHanuii  (AMAroHamu  MHOTOYTOJBHHKA,
pYKOINOXAaTHs, YHCIO KOJOB, IMHU(POB,
napoJieit u T. 1m.).
Pacno3naBatp 3ajauM  Ha omnpeaencHUE
yycia  NEpPEeCTaHOBOK M BBINOJHSATH
COOTBETCTBYIOIINE BHIYUCIICHUS.
Pematnp 3a1aun Ha BBIYHCIICHUE
BEPOSATHOCTH c MIPUMEHEHUEM
KOMOWHATOPHKH.

MHoxkecTBa. JJIeMEHThI JIOTUKH

MHoxecTBoO, AIIEMEHT MHOKecTBa. | [IpyBoauTh  mpuMeppl  KOHEYHBIX U

3anaHue MHOKECTB MepevnciieHneM | 0ECKOHEUHBIX MHOKECTB. Haxoaurh

9JIEMEHTOB, XapaKTEPUCTUUECKUM CBOMCTBOM. | OOBbETUHEHNE U IE€peceYeHHne KOHKPETHBIX

CrannapTtHble 0003Ha4YeHUS YHCIIOBBIX | MHOXECTB, pa3HOCTh MHOXKeCTB. IIpuBOAUTH

MHOXecTB. [lycroe MHOXECTBO M €ro | HpuMepbl HECIOXKHBIX KiIacCUpUKAIMA U3

ob6o3nauenue. [logmuoxkecTBo. OOBEAMHEHUE | PATUIHBIX oOiacreit SKU3HU.

U IIEpeceYeHre MHOXECTB, pa3HOCTh MHO- | MimocTpupoBaTth TEOPETUKO-

KECTB. MHOKECTBEHHBIE TOHATHA C IOMOIUIbIO

Nnmrocrpanus OTHOLLIEHUN MEXy | KpyroB Diepa.

MHOECTBAMHU C MTOMOIIBIO UarpamMm Dilsiepa
- Benna.

Hcnoab3oBaTh TEOPETUKO-MHOKECTBEHHYIO
CUMBOJIMKY H A3BIK IIPU PELICHUH 3a7a4 B
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[ToHsiTHE O PaBHOCHIIBHOCTH, CIIEJOBAaHUM,
yIoTpeOeHUE JJOTUYECKUX CBI30K eciu Mo
68 MOM U MOJbKO 6 MOM Cclydae, u, ulu.

XO0JI€ U3YUYEHUs Pa3IUYHbIX pa3/iesioB Kypca.
HNnnaocTpupoBarh MaTeMaTU4YECKue
MOHSATUS W YTBEPXKIACHUS  MPUMEpPaAMHU.
Hcnonb3oBaTh npuMepbl U KOHTPIIPUMEPHI
B apryMEHTAIIHH.

Kouncrpyuposarts MaTeMaTU4eCKue
MPEAJIOKEHUSI C  TOMOIIBIO  JIOTUYECKUX
CBSI30K ec/iu Mo 8 MOM U MOJIbKO 8 MOM
cuyyae, u, UnU.

TEOMETPUSA 7—9 kiaacenl

IIpsiMble 1 yrJabl

Touka, npsmas, miockocTb. OTpe3ok, Jyd.
VYron. Ilpsamoil yroj, OCTpbli M TYNOW YTJIbI,
pa3BEpHYTHIN yroia. BepTuKanbHbIE U CMEXHBIE
yrabel.  buccekrpuca yrma u €€ CBOMCTBO.
CpoiicTBa  yrJioB ¢  HapauleJbHBIMU U
MEePHIEHIUKYISIPHBIMA  CTOPOHAaMH. B3anmHoe
pacmojoKeHue  MpsMBIX  Ha  IUIOCKOCTHU:
napajieJbHblE M [EpPECeKaroUIuecss IpsMBbIE.
[lepnennukynsapasle  npsimple.  TeopeMmbl 0O
MapajuieJbHOCTH M MEPHEHIUKYJISIPHOCTH
npsambIx. [lepneHaukynsp U HakJIOHHasE K Ipsi-
Mo#. CepelMHHBINA NEPIEHAUKYIIAP K OTPE3KY.

I'eomerpuueckoe Mecro Todek. Meron
reOMEeTpUYecKnuXx MecT Touek. (CBoiicTBa
OHMCCEKTPUCHI yria u CepEMHHOTO
NIEPIEHIUKYIISIPa K OTPE3KY

®opmyIMpOBaThH onpedenenus u
WLIIOCTPUPOBATb NOHAMUSA OMpe3Ka, y4a;
yena, npsaMo20, OCMpo2o, Mynoz20 U pas-

BEPHYNIO2CO0 yenoe, 6EPMUKATIbHbBIX u
CMEJICHBIX Y208, OUCCEKMPUCDL Y2ild.

®opMyJIMPOBATH onpeoeeHus
napaiieibHuIx NPAMbBIX, Yenos,
00pazoeanHbIX  Npu  nepeceveHuu  08yxX
napannenibHulx NPAMbIX cekywell;
NEePpNeHOUKVIAPHLIX  NPAMbIX, NepneHOuK)-

JAPA U HAKIOHHOU K NPAMOU; CepeoOuHH020
NepneHouKyIapa K ompe3Ky, Paclo3HaBaTh
U M300PAKATH UX HA YepmMedHCcax U PUCYHKAX.
OO0BSICHATB, umo maxkoe 2eeomempuiecKkoe
Mecmo — mouexk, TPHUBOAUTL  NpuMepbvl
2e0MempudecKux Mecm mouex.
@opMyJIMPOBATh AKCUOM)Y NAPAJLIENbHBIX
NPAMBIX.

@opMyJIMPOBATH U JOKA3BIBATH Meopembl,
svipadicaoujue CceoUCmMea BepMUKAIbHLIX U
CMEJICHBIX  V2ll08, CBOLUCmea U NPUHAKU
NApanienbHulX NPSIMbIX, 0 eOUHCIMEEHHOCMU
NepneHouKyIapa K  NpsaMou,  ceoticmee
NepneHoOuUKyIApa U HAKIOHHOLU, C8OUCMBAX
buccekmpucel yena u cepeouHHoz2o0 nep-
NEeHOUKYIAPA K OMpe3K).

Pemartnb 3a0ayu Ha nocmpoexue,
doKazamenbcmeo u evluucienus. BulaeasiTh
8 YCI08UU 3a0auu ycloeue U 3aKiiodeHue.
Onupasice na ycnosue 3aoaqu, TMPOBOIUTH
Heobxooumvle JdokazameibHble
paccyscoerus.

ConocraBJifiTb NOJIYUEHHBIU pe3yIbmam ¢
yenosuem 3adadu

TpeyrojbHuku

TpeyrojibHUKY. IIpssMOyTOJIBbHEIE,
OCTPOYTOJIbHBIE )51 TYHOYTOJIbHBIE
TpeyroabHUKHU. BricoTa, MeanaHna, OuccekTpuca,
CpenHsIs JIMHUSA TPEYrOJbHHUKA.
PaBHOOE1peHHbIE U PaBHOCTOPOHHUE

®opmyIMpOBATH
IIPSIMOYTOJIBHOTO, OCTPOYTOJIBHOTO,
TYHOYTOJIBHOTO, paBHOOEIPEHHOTO,
PaBHOCTOPOHHETO TPEYTOJbHUKOB; BBICOTHI,
Me/IuaHbl, OWCCEKTPHUCHI, CpEeaHEeH JMHUH

OTIpe/ICIICHUS
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TPEYTOJbHUKHY; CBOICTBA 31
PaBHOOEPEHHOTO TPEYTOJIbHUKA.

IIpuzHaku  paBeHCTBA  TPEYIrOJbHHUKOB.
[Tpuznaku paBeHCTBa IPSIMOYTOJIBHBIX
TpeyrojabHUKOB. HepaBeHCTBO TpeyrojbHUKA.
CooTHOIIEHHS MEXIY CTOPOHAMHU U yriamMu
TpeyroibHuka. Cymma YIJIOB TpeyroJjbHUKA.
Buemnue yrael TpeyroibHHKA, Teopema o
BHEILIHEM YIUIe TpeyrojbHuka. Teopema daneca.
[TogoGue TPEYTOIbHUKOB; koaurmeHt
nono6ust. [IpusHaku nogo0us TPEyroJbHUKOB.

Teopema Iludaropa. CuHyc, KOCHHYC,
TaHI'€HC, KOTaHI'€HC 0CTpOro yria
MPSIMOYTOJIBHOTO TPEYroJbHUKA U yriioB oT 0 10
180°; mpuBeneHue K ocTtpomy yriy. Pernenue
MPSIMOYTOJIHBIX TPEYTOJIHLHUKOB.

OCHOBHOE TPUTOHOMETPUUECKOE TOXKIAECTBO.
@opMyIbl, CBS3BIBAIOLINE CHUHYC, KOCHHYC,
TAQHI'€HC, KOTAHI'€HC OJHOrO0 M TOro K€ YIJIa.
Pemennie TpeyroipHUKOB: TeOpeMa KOCHHYCOB H
TeOpeMa CUHYCOB.

3aMeyaTeNbHbIe TOYKU TPEYTOJIbHUKA: TOUKH
[IEPECEUCHUS] CEPEAUHHBIX IEPIEHAUKYJISPOB,
OWCCEeKTpUC, MEAMaH, BBICOT  WIH  HX
npoaomkeHui. [OKpy)HOCTh Jiepa. |

MPU3HAKH

TPEYroJbHUKA; Ppacno3HaBaTb U H300pa-
7KaTh UX Ha 4YEPTEKaxX U PUCYHKaX.
®opMyJIMpOBaTh  ONPEICIECHUE  PaBHBIX
TPEYTOJIbHUKOB. ®opmyanpoBaTh u
AOKa3bIBATh TEOPEMBbl O IpU3HAKAX pa-
BEHCTBA TPEYTOJbHUKOB.

OO0bsicHATH u WITIOCTPHPOBATH
HEPaBEHCTBO TPEYrOJIbHUKA.
®opMyJIMPOBATH U JOKA3bIBATH TEOPEMBI O
CBOWCTBaxX U MPU3HAKaX PaBHOOEIPEHHOTO
TPEYroJbHUKA,  COOTHOLICHHUAX  MEXAY
CTOPOHAaMM M YIJIaMU TPEYroJbHHKA, CyMMe
YIJOB  TPEYrOJbHUKA, BHEIIHEM  YIJIe
TPEyToJIbHUKA, 0 cpenHen JVHUHU
TPEYroJbHUKA.

®opmyaupoBaTh OIpee/ieHHe MOJ00HBIX
TPEYrOJbHUKOB.

®opMyJIMPOBaTh U I0KA3BIBATH TEOPEMBI O

HpU3HAKaxX noao0us TPEYTOJIbHUKOB,
teopemy Daneca.

®opmyanpoBaTh olpesieNeHus U
WLIIOCTPUPOBATh MIOHSITUS CHUHYCA,
KOCHHYCa, TaHI€HCa U KOTaHI€HCa OCTPOro
yriaa IPSIMOYTOJIbHOT'O TPEeYroJbHUKA.
BoiBoauTh bopmybl, BBbIpa)KaIoLIHe
byHKIUU yriaa IPSIMOYTOJIBHOT'O
TPEYrojJbHUKAa  4Y€pe3  €ro  CTOPOHBI.
®opMyJIMpoOBaTh U JA0Ka3bIBATH TEOpPEMY
[Tudaropa.

®opMyIMpoBaTh  OINpEAEICHUS  CHHYCA,

KOCHHYCa, TaHI'€HCa, KOTaHreHca yrios oT 0
1o 180°.

BeiBoanTH bopmybl, BBIPAXKAIOLINE
¢ynxun yrios ot 0 1o 180° uepe3 pynkunn
OoCTppIXx  yrioB.  @DopmyaupoBatb U
Pa3bACHATH OCHOBHOE TPUTOHOMETPUUYECKOE

ToxaecTBo. [lo 3HaYeHUsAM OJHOW TpU-
TOHOMETPUYECKOU byHKIMH yria
BBIYHMCJIATDH 3HAYEeHU JIPYTUX

TPUTOHOMETPUYECKUX (PYHKIMN 3TOTO yria.
®opmy/IMpPOBAaTh U J0Ka3bIBATh TEOPEMBI
CHHYCOB M KOCHYCOB.

®opMy/IMPOBATh U J0KA3BIBATH TEOPEMBI O
TOYKaxX repeceyeHus CEPEIMHHBIX
NEPIEHINKYIAPOB, OHCCEKTpPUC, MeIuaH,
BBICOT WJIV UX MPOJOJIKEHUMN.

HccaenoBars CBONCTBA TpPEyrojbHUKA C
MTOMOIIIBIO0 KOMITBIOTEPHBIX ITPOTPAMM.
Pemarn 3a71a4n Ha TIOCTPOEHUE,
JI0OKa3aTeJIbCTBO U BBIYMCIICHUS. BhIACnATs B
YCJIOBHMHM 33Ja4X YCIOBUE U 3aKIIFOUYCHHUE.
MoaeaupoBarh  yCIOBHE  3aJaud €
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IIOMOILBIO YEPTEKA WIK PUCYHKA, IPOBOJUTH
JOTIOJIHUTEIILHBIE ~ IIOCTPOEHUS B XOHE
pemieHus. Onupaschb Ha JAaHHBIE YCIOBHS

3aJauu, MIPOBOAUTD HEOOXOIUMbIE
paccyxaeHuUs.
NuTepnpeTupoBaTh MOJTYYEHHBII

pe3yiabTaT U COIOCTAaBJIATh €r0 C YCJIOBHEM
3a1a4u

YerbIpexyroJabHUKH
YeThIpexyrojbHUK. [Tapamnenorpamy, | @opMyJIHpPOBATH OIIPEIEIICHUS
TEOpPEMBl O CBOMCTBaX CTOpPOH, YIJIOB U | NapajljiesorpamMma,lpsMOYyToJIbHUKA,
JUaroHajied mapajenorpaMmma Hu ero Ipu3HaKky. | KBajapara, pomba, Tpaneuuu,
[IpsiMOyroibHMK, TeopeMa O PpaBEHCTBE | paBHOOEIPEHHOM " IPSIMOYTOJIBHON
JuaroHajied IpsMOYTOJIbHUKA. Tpaneuuy, CpeAHEe JIMHUM  TpaIeluy;
PomO, Teopema o cBONCTBE AUaroHaei. pacmosHaBaTb U HM300paxkaTh MX Ha

KBanpar.
Tpamenusi, cpenHss
paBHOOEAPEHHAsSI TpaICIUs

JIMHUA TparCnu,

YepTeKax U PUCYHKAX.
@ opMyanpoOBaTh U I0KA3bIBATH TCOPEMBI O
CBOMCTBaX M MpPHU3HAKaX MapauieJiorpamMma,
PSIMOYTOJIBHUKA, KBaJpara, pomo0a,
TpareIu .

HceaenoBaTh CBOWCTBA YETHIPEXYTOJLHUKOB
C MIOMOIIBIO KOMITBIOTEPHBIX IPOIPaMM.
Pemarn 3a7a4i Ha IIOCTPOCHHUE,
JI0Ka3aTeIbCTBO 51 BBIUVCIICHUSL.
MoneaupoBaTth  ycioBUE 3a7a41 c
IIOMOIIBIO gepTexa N pHUCYHKa,
NMPOBOJUTH JIOMOJHUTEIbHBIE TOCTPOCHUS B
Xo/le pemeHus. BbIIeJATH Ha dYepTexe
KOH(UTypaIum, HEOOXOUMBIE TS
MpoBeJcHUST  OOOCHOBAaHWUW  JIOTUYECKUX
maroB pemieHus. MHTepnpeTupoBaTh
MOJTy9CeHHBIM PE3yJbTaT U COTOCTABIIATH €ro
C YCIIOBHEM 3a/1a4

MHOroyroJibHUKH

MHOroyrojapHUK. Brinykiieie
MHOI'OYT'OJIbHUKH. IIpaBunbHbBIE
MHOI'OyTrOJbHUKH. Teopema 0 cymme yrIiloB BbI-
IIyKJIOTO MHOIOYroyibHUKa. Teopema o cymme
BHEIIIHHUX YTJIOB BBITYKJIOTO MHOTOYTOJIbHUKA

Pacno3naBartsp MHOT'OYTOJIbHUKH,
¢popmyanpoBatb OIIpeZieNICHUE u
NPUBOAUTH MIPUMEPHI MHOTOYTOJIbHHKOB.
®opMyJIMPOBaTh U J0KA3bIBATHh TEOPEMY O
CyMMe€ YTJIOB BBIITYKJIOTO MHOTOYT'OJIbHUKA.
HccaenoBarb cBONCTBA MHOTOYTOJIBHUKOB C
MOMOUIbI0 KOMIBIOTEPHBIX IPOrpaMM.
Pemiate 3amaum  Ha JJOKa3aTelbCTBO U
BbIUMCIICHHUS.  MoaeaupoBarb  yCIOBUE
3a3Ja4d C IIOMOIIbIO YepTeka WIN PUCYHKa,
NPOBOJIUTH JIONOJHUTENIbHBIE TOCTPOCHUS B
XOJI€ PEILECHHUS.

HNuTepnpeTrupoBaTh MOJTYyYECHHBIN
pe3yabTaT U CONMOCTABJATBL €r0 C YCIOBUEM
3a1auu

OKpyKHOCTb U KpYr

OKpy’XHOCTb U  KpYT.
nuametp. Jlyra, xopnaa.

LenTp,
Cexrop,

paauyc,
CETMEHT.

DopMyIMPOBATH OMNPEICICHUS TOHSATHUH,
CBSI3aHHBIX C OKPYKHOCTBIO, LIEHTPAJILHOIO U
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[leHTpanbHBli, BIMCAHHBIM yroj, BEJIMYMHA
BIINCAaHHOIO YyIua. B3anmMHOE pacrosiokeHue
IpsIMOM M OKPY’KHOCTH, IBYX OKPYKHOCTEH.
KacarenbHass M cekymas K OKPYXKHOCTH, MX
CBOMCTBA.

Bnucannsie u OIMCAHHBIE
MHOTOYrojbHUKH. OKpY>XHOCTb, BIMCAHHAas B
TPEYrOJIbHUK, U OKPY>KHOCTb, OIIMCAaHHAs OKOJIO
TpEyroJibHUKa. TeopeMbl O CyLIECTBOBAHUHU
OKPY’KHOCTH, BIMCAaHHOW B TPEYrOJbHUK, U
OKPY’KHOCTH, OINHMCAHHOW OKOJIO TPEYTOJIbHMKA.
BnucanHble M OmNHCaHHBIE  OKPY)KHOCTH
IIpaBWJIBHOI'O MHOIOYroJIbHUKA. [Brnmcansuble u
OIMCAaHHBIEC YETHIPEXYTOJIbHUKH. |

@opmyJsibl I BBIYUCICHUS  CTOPOHBI
MIPaBUIILHOTO MHOI'OYTOJIbHUKA; paguyca
OKpPY’XKHOCTH, BIHMCAaHHOW B  IPaBUJIbHBIN

MHOT'OYT'OJIbHUK; paJuyCa OKpPYKHOCTU, OIIU-
CaHHOM OKOJIO IMPpaBHUJIBHOI'O MHOTOYT'OJIbHUKA

BIIMCAHHOI'O YIJIOB, CEKYIIEH M KacaTeJIbHON
K OKPYXXHOCTH, YIJIOB, CBA3aHHBIX C OKpYX-
HOCTBIO.

PopMyJIMPOBATh U I0KA3bIBATH TEOPEMBI O

BIIMCAHHBIX yTIJIax, YyIjaX, CBiA3aHHBIX C
OKPYXHOCTBIO.

HN300paxarb, pacno3HaBaTh U ONMUCHIBATH
B3aMMHOE  pAaCHOJIOKEHHE  NpPAMOH U
OKPY>KHOCTH.

HN3o00paxkarsh u dopmyaupoBath
OnpeaAcCICHUA  BIIMCAHHBIX W  OIMMCAHHBIX
MHOTOYTOJILHUKOB u TPEYrOJbHUKOB,;

OKPYXXHOCTH, BIMCAHHON B TPEYrOJbHUK, U
OKPYKHOCTH, ONMCAaHHOU OKOJIO
TPEYTOJIbHUKA.

®opMyJIMPOBATH U I0KA3bIBATH TEOPEMBI O
BIIMCAHHOM W  OIMCAaHHOM  OKPYXHOCTSX
TPEYroJbHUKA U MHOTOYTOJIbHUKA.
HccnenoBary  cBoiicTBa  KOH(UTypauuii,
CBA3aHHBIX C OKPYXHOCTBIO, C IIOMOILBIO
KOMIIBIOTEPHBIX ITPOTPAMM.

Pemartn 3aJa4un Ha IOCTPOCHHC,
J0Ka3aTCJIbCTBO )41 BBIYMCIICHUA.
MOI{EJII/IPOBaTb YCJIOBHEC 3aJa4uun C
IIOMOIIBIO qCpTeIKa NN pUCYHKa,

NMPOBOMUTH JIONOJHUTEIIBHBIC TOCTPOCHHS B
Xolle pemeHus. BbIIeJaATH Ha YepTexe
KOH(UTYpaIu, HEOOXOIUMBIE TS
MpoBeJcHUST ~ OOOCHOBAHWW  JIOTMYECKUX
mraroB penieHus. UHTepnpeTupoBaTh
MOJTyYEHHBIN pe3yNbTaT U COMOCTABJISITH €T0
C YCIIOBHEM 33JIa4H

FCOMeTpH‘{eCKl/Ie l'[p606pa30BaHHﬂ

[lonsitue o pasenctBe ¢uryp. IlonsTue
JBYDKEHUS: OCeBasl U IIEHTpajbHas CUMMETpPHUH,
napaieNIbHBIA TIepeHoc, MoBOpoT. lloHsATHE O
o 100U GUryp U roMOTETUU

OO0BACHAT, U WIJTIOCTPUPOBATH TOHSATHS
paBeHcTBa  Quryp, mnopoous. CrpouThb
paBHBIE W CHMMETPUYHBIE  (UTYpHI,
BBINOJHATh TApaVIC/IbHBIA  MEepeHoc |
MIOBOPOT.

HccaenoBare  cBOMCTBA  ABUXKEHUH €
MIOMOIIBIO KOMITBIOTEPHBIX MPOTPAMM.
BbINOJHATL ~ MPOEKTHI o TeMam
reOMETPHUYECKUX npeoOpa3oBaHuit Ha
TUIOCKOCTH

ITocTpoeHnust ¢ MOMOLIBIO HUPKYJIS M JTHHEHKH

[TocTpoeHnss ¢ MOMOIIBIO LUPKYIS H
JIMHEWKHU. OCHOBHBIE 3a/layd Ha IIOCTPOEHHUE:
JICJICHUE OTpe3Ka IIOIOJIaM; IIOCTPOCHHE YIUIA,
PaBHOIO JaHHOMY; IIOCTPOCHHUE TPEYTrOJIbHUKA

Pemarp 3a1a4n Ha MOCTPOCHHUE C MOMOIIBIO
LUPKYJIS U JIMHEUKH.

Haxonutsb YCIIOBHS CyILIECTBOBAHUS
pelICHUs, BBINOIHATE IIOCTPOCHHUE TOYEK,

1o Tpem CTOpOHaM; IIOCTPOCHHE | HEOOXOAUMBIX JIJIi TIOCTPOEHUS HCKOMOU
MEPIEHIUKYIISIpa K NMPSAMOM; TOCTPOEHHE burypsi.

OMCCEKTPUCHI yTIia; AeJIeHUEe OTPEe3Ka Ha n Jloka3pIBaTh, 4YTO TIOCTpPOEHHas (Qurypa
PaBHBIX YacTeH. YAOBJIETBOPSET YCIIOBUSIM 3a7a4u
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(ompenessiTh YNCIIO PELIEHUH 3a7a4u IPU
Ka)X/IOM BO3MOYKHOM BBIOOpE JaHHBIX )

I/I3MepeHne reOMETPUYCCKUX BEJTUYUH

Jnuna otpeska. JlnunHa nomanoi. I[lepumerp
MHOT'OYT'OJIbHUKA.

PaccrosHne OT  TOYKM 10  NPSAMOM.
Paccrosinne Mexay napaiesbHbIMU MPSMBIMHU.
JlnvHa OKpYXHOCTH, YUCIIO T; JJIMHA JyTU
OKPY’KHOCTH.

I'pamycHas mMepa yria, COOTBETCTBUE MEKIY
BEJIMYMHON LEHTPAJIBHOIO yIjla U JUIMHOW Jyru
OKpYyXHOCTH. [Panuannas mepa yria. |

[TonsTre  TwIOMIANM  IUIOCKUX  QUTYD.
PaBHOCOCTaBNIEHHBIE U PAaBHOBEIUKHE (UTYPBHL.
[Tmomans NPSIMOYTOJIbHHKA. [Tmomaan

napajuieiorpaMma, TPEyrojbHUKAa M Tpareunuu
(ocHOBHBIE (bopMyJIbI). DopMyibl,
BBIp@XKAIOIINE IUIOMAAb TPEYroJlibHUKA 4Yepes
JIBE CTOPOHBI W YroJl MEXIy HHMH, UYepe3
MEepUMETP W PaJAUYC BIHCAHHON OKPYKHOCTH;
dbopmyia ['epoHa.

[Tnomane mHoOroyronpHuka. Ilnomane kpyra
u miomanab cekrtopa. COOTHOIICHHE MEKIY
IUIOLIAISIMU TTOI00HBIX (DUTYDP

O0BSICHAT, ¥ WIJIIOCTPUPOBATH TOHSITHE
nepuMeTpa MHOTOYTOJIbHUKA.
@®opMyMPOBATH OINPEICICHUS PACCTOSIHUS
MEXIY TOYKaMHU, OT TOYKH JO HPSIMOI,
MEXy NapajuieIbHbIMU MPSMBIMU.
®opmyIMpoBaTh U OOBACHATH CBOMCTBA
JUTMHBI, TPalyCHOM MEpHI yIJia, IJIOIIA/IH.
®opmyMpOBaTHL  COOTBETCTBUE  MEXKAY
BEJIMYMHOM LEHTPAJIbHOIO yIJla M JJIMHOU
JIyTU OKPYKHOCTH.

O0BSCHAT, ¥ WIJIIOCTPUPOBATH TMOHATHUSA
PABHOBEIMKHUX U PAaBHOCOCTABIECHHBIX PUTYD.
BeiBOAUTL bopMyIIbI JIoIaae
MPSIMOYTOJIbHUKA, napajuienaorpamma,
TpeyrojbHUKa U Tpamenuu, a Takxke ¢op-
MYy, BBIPAKAIOILYIO IJIOIIAb
TPEYroJibHUKAa Yepe3 JABE CTOPOHBI U YIOid
MEXIy HUMH, JJIUHY OKPY>KHOCTH, IUIOIIA/b

Kpyra.
Haxoautp  mom@aap  MHOTOYTOJIBHHUKA
pa3bueHuem Ha TPEYTOJIbLHUKU u
YEThIPEXYTOJIbHUKH.

OO0bsICHATH u WLTIOCTPHUPOBATH

OTHOIIICHUE TIJIOMIAeH TOJOOHBIX (DUTYD.
Pemats 337241 Ha BBIUYMCIICHUE JTHHEHHBIX
BEJIMYUH, TPAyCHONU MEPHI yria U IO
TPEYTOJbHUKOB,  UYETBIPEXYTOJIbHUKOB U
MHOTOYTOJLHUKOB, JIJTHHBI OKPY>KHOCTH U
wiomanau kpyra. Omnupasch Ha JaHHbBIE
YCJIOBHS 337]a4H, HAXOAUTb BO3MOKHOCTH
MIPUMEHEHUS HEOOXOTUMBIX dbopmy,
npeoOpa3oBbIBATH (POPMYIIHIL.

Hcnoab3oBath GopMyInbl 1jisi 000CHOBAHUS

JIOKa3aTeNIbHBIX  PACCYXIACHUM B  XOJE
peLieHus.
HNurepnperupoBarh MIOJIyYEHHBIN

pe3yJabTaT U COMOCTABJIATH €r0 C YCIOBHEM
3a7a4u

Koopaunarsi

JlekapToBbl KOOPAMHATHI Ha IUIOCKOCTH.
VYpaBHenue mnpsamoin. KoopauHaTsl cepennHbl
orpe3ka. dopmyna paccTOSIHUS MEXIY ABYMS
TOUYKAMH IIJIOCKOCTH. Y PaBHEHHE OKPYKHOCTHU

OO0BsICHATL U WIIOCTPHPOBATH IOHATHE
JIEKapTOBOM CUCTEMBbI KOOPJAUHAT.

BbiBoauTHL U HCHOJMB30BATH  (OPMYJIBI
KOOpJMHAT CEPEIUHBbl OTPE3KA, PACCTOSHUS
MEX1y  JByMS  TOYKaMM  IUIOCKOCTH,
YpaBHEHHUS MPSIMON U OKPY>KHOCTH.
BbinoaHsaTs MIPOEKTHI 1o TeMaM
MCIOJIb30BaHUsl KOOPAMHATHOIO METOJa MpHU
pelIeHnN 3a7ad Ha BBIYMCIICHUS U

33




J0OKa3aTecJIbCTBa

BekTopsl

Bekrop.  Jmuna  (Momyiib)  BEKTOpa.
PaBeHncTBO BekTOpoB. KosmmHeapHble BEKTOPBI.
Koopaunatsl BekTOpa. YMHOXKEHUE BEKTOpA Ha
4HCIJIO, CyMMa BEKTOPOB, Pa3JIOKEHUE BEKTOpa
[0 JBYM HEKOJUIMHEAPHBIM BEKTOpaM. YTOJ
Mexny BekropaMu. CKalsipHOE IIPOU3BENCHUE
BEKTOPOB

®opmyanpoBaTh OTIpeIeIICHUS U
WUTIOCTPUPOBATh TOHATHS BEKTOpA, JUIMHBI
(Momynsl) BEKTOpa, KOJUIMHEAPHBIX BEKTOPOB,
PaBHBIX BEKTOPOB.

BbIuucaaTh AIMHY U KOOPJUHATHI BEKTOPA.
HaxoauTts yromn Mexzy BEKTOpaMH.
BbINOJIHATH ONEpaliuy HaJl BEKTOPAMHU.
BbInoHATH MIPOEKTHI o TeMam
UCTIOJIB30BaHUSI BEKTOPHOTO METO/Aa TpH
pELICHUH 3a]1a4 Ha BBIYUCIICHUS U JOKa3a-
TEJILCTBA

JIeMeHTBI JJOTHKH

Onpenenenve. AKCHOMBI U TEOPEMBL.
Jloka3aTeabCTBO. Jloka3aTenbpcTBO oT
nporuBHoro. Teopema, oOpaTHas JaHHOM.

[Ipumep u KoOHTpIIPUMED.

BocnpousBoautb (bopMyITHPOBKH
ompefeNieHnii; KOHCTPYHUPOBATh HECIIOKHBIE
onpezeseHus CaMOCTOSITEIILHO.
BocnpousBoauth bopMyITUpOBKHU u
JI0Ka3aTenbCTBa U3Y4YEHHBIX TEOpEM,
MPOBOAWTH  HECJOXKHBIE  JTOKA3aTelIbCTBA

CaMOCTOSITEIIBHO, CChIIATHCS B XOJIE
000CHOBaHUI Ha OMPENETICHNUs, TEOPEMBI,
AKCHOMBI

@dopMbl Opranu3anyy yu4eOHOro nporecca:

® HHAUBUYAJBHBIC, TPYIIIOBBIC, THAWUBUAYAJIIbHO-TPYIIIIOBBIC, (prHTaJ'IBHBIC,

M KJIaCCHBIC U BHCKJIACCHBIC.

KOHTpOHL OCYHICCTBIIACTCA B BHUAC CAMOCTOSATCIBHBIX pa60T, 38.‘-IéTOB, MHMUCBMCHHBIX

TECTOB, MaTEMATHYCCKUX  JUKTAHTOB,

YCTHOTO

cyera C  CaMOIPOBEPKOM, YHCIOBBIX

MaTeMaTHYeCKUX JTUKTAaHTOB IO TEeME YpOKa, KOHTPOJbHBIX padoT Mo pas3jienaM ydeOHHKA.
KoHTpoibHbIe pabOThl COCTABIIEHBI ¢ YUETOM 0053aTENIbHBIX PE3YJIbTATOB 00yUEHUS.

IV. TemaTuueckoe nJiaHNpOBaHHE

AOmunucmpamuensie
NPOMENCYMOUHAA, UMO208d5) NPOGOOAMCA 3a
Camocmoamensvuyro paoomy.

ouaznHocmuyecKue

Koumponvnvle padbomwvl  (6xo0Has,
cuem COKpAu{eHUs 4acog 6bl0e/IeHHbIX Ha

5 kaace
B ToMm uucne
Ne Tema Beero Aymutop | Camocrosarens | Kontpons Hpaxru
n/m 4acoB YECKHUX
HBIX HBIX paboT HBIX paboT
pabot

1 Jluanm 7 5 1 - 1
2 HatypanbHble uncia 12 9 2 1+1
3 HevictBus Py, 21 4 5

HATYPaJbHBIMHU YUCIIAMH
4 Hcnons3oBanue CBOMCTB

nencTBui npu | 13 10 2 1

BBIYUCIICHUH
5 MHOroyrojasHuKu 7 ) 1 - 1
6 JIenuMOCTh Yucen 13 9 3 1+1
7 TpeyronpHuKH LT 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 Aynurop | Camocrositens | KoHTponb Hpaxru
/i 4acoB Yyec KUX
HBIX HBIX paboT HBIX PaboOT
pabor
1 JpoOu 1 MPOIIECHTHI 20 15 3 1+1 1
2 [Ipsimble HA MIIOCKOCTH U 6 5 i i 1
B IIPOCTPAHCTBE
3 JlecsaTuuHbIie APOOH 9 7 1 1 -
4 JeiicTBust |3 23 7 1 i
JECSITUUHBIMH TPOOSIMU
5 OKpy’KHOCTb 8 7 - - 1
6 OTHoIIeHUS 1 TPOLIeHTHI | 15 9 4 1+1 1
7 Cummerpus 8 7 - - 1
8 Lenbic yncna 14 11 2 1 -
9 KombOuHaropuka. 8 7 i i 1
Cayyaiinble coOObITUS
10 | PaumonanpHBIE YKCIa 16 12 2 1 1
11 | Byksbl u popMyIIbI 15 10 4 1+1
12 | MHoOroyroabHUKH ul0 8 1 i 1
MHOTOTPaHHUKHU
[ToBTOpeHue 15
UTOI0 7
170 121 24 +3(axvun.) 8
1 Kaace

Aaredpa. 1 wyac aareOpsl BbIHECEH B 4acThb, (OPMHPYEMYH YYaCTHHKAMH
o0pa3oBaTe/IbHBIX OTHOLIEHHI, C HEJbK O03HAKOMJICHHMS YYAIUXCA CO CTPYKTYpOil
KHNMoB u 3amojiHeHMs] 3K3aMEHAUMOHHBIX OJIAHKOB M pelleHUs 3aJaHUil MOBbINICHHOH
TPYAHOCTH.

B ToM gucie
Ne Tema Beero Aymurop | Camocrostens | Konrtpoiss Hpaxrn
n/n 4acoB 4ec KUX
HBIX HBIX paboT HBIX paboT
pabort
1 Jpobu 1 npo1eHThI 17 13 3 1+1 -
2 Ilpsmas u  oOpartHas 8 5 5 1 )
PONOPIMOHAIILHOCTH
3 Beenenue B anrebpy 10 8 1 1 -
4 VYpaBHeHus 14 11 2 1 -
5 Koopaunats! u rpapuku | 12 8 2 1+1 1
CpoiicTBa cremeHu ¢
6 HATypaJIbHBIM 9 7 1 1 -
rokaszaresem
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7 MHorouieHbl 19 14 3 2 -
Pasznoxenue
8 MHOT'O4JIEHOB Ha | 20 16 3 1+1 -
MHOKHUTEIN
9 YacroTa 1 BeposSTHOCTh | 6 4 1 - 1
[ToBTOpEeHHE 8 -
UTOro 102 81 16 _?_3 (aavun.) 2
I'eomerpus
B ToM gucie
Ne Bcero [Ipaktu
o | TeMa qacop | AYAMTOD Camocrostens | KonTpons 4o KIX
HBIX HBIX paboT HBIX paboT
pabot
1 HavansHeie
F€OMETPUYECKUE 7 5 1 1 -
CBEJICHUS
2 TpeyronbHUKH 14 9 2 1 2
3 [TapannensHbie npsimbie | 9 6 1 1 1
4 CooTHOIIEHUS MEXIY
CTOPOHAMH M  yIJlamH | 16 11 2 2 1
TPEyToJIbHUKA
5 | lloBropenne. Pemnienue 6 5 i 1 )
3aja4
UTOr0 68 52 6 6 4
8 Kjacce
Auiredpa
B toMm uucne
Ne Tema Beero Aynurop | Camocrosarens | Kontposs Hpaxtn
n/m 4acoB 4ec KUX
HBIX HBIX paboT HBIX paboT
pabor
1 Anrebpanueckue 1podu | 22 16 4 1+1 -
2 KBanpatssle kopHU 17 13 2 1+1 -
3 KBanparusie ypaBaenust | 18 14 3 1 -
4 Cucrema ypaBHeHH 18 14 3 1 -
5 OyHKIUA 13 9 2 1 1
6 BeposiTHOCTB g 3 1 i 1
CTaTUCTHUKA
[ToBTOpEeHUE 12 11 +1
UTOrO 102 77 15 _?_3 (aavun.) 2
I'eomerpus
B ToM gucie
Ne Tema Beero Aymurop | Camocrostens | Konrtpoiss Hparcrn
n/m 4acoB 4ec KUX
HBIX HBIX paboT HBIX paboT
pabor
1 YeTbIpexXyrojJbHUKH 14 10 2 1 1
2 [Tnomaau puryp 14 11 1 1 1
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3 ITonoOHBIE 19 13 5 5 5
TPEYTOJbHUKH
4 OKpy’>KHOCTb 17 12 2 1 2
5 [ToBTOpEeHUNE 6 6 - - -
UTOr0 68 50 7 5 6
9 kaacc
Auredpa
B ToMm uucie
Ne Tema Beero Aynurop | Camocrosarens | Kontpoib Hpaxru
n/m 4acoB Yec KUx
HBIX HBIX paboT HBIX paboT
pabor
HepaBenctpa 14 15 1+1 -
Ksanparnynas Gyskuus | og 13 1 1
3 YpaBHeHI/IjI W CHCTEMBI | 1g 20 3 241 i
ypaBHEHUN
Apudmernaeckas u
4 reoMeTpuyecKas 15 13 3 1 -
IpOTpeccuu
5 Crarucriyeckue 13 3 ) S+l 5
WCCIIETOBAHUS
Iloeémopenue 19 17 1 - -
HTOr0 102 79 13 _5|_3 (anvum.) 3
I'eomerpus
B toMm uucne
e Tema Beero Aynurop | Camocrodarens | Kontposs Hpaxru
n/m 4acoB 4ec KX
HBIX HBIX paboT HBIX paboT
pabor
1 Broanoe noBTopeHue 2 2 - - -
2 BexTopsl. 9 9 2 1 -
3 Meroa koopaMHAT. 11 7 2 1 -
4 CoOTHOIIEHUS MEXIY
cTopoHaMu u yriamu | 11 11 2 1 -
TpeyroJbHUKa
5 JUlnHa OKpY)XHOCTH H 12 8 5 1 1
TUTOIIAIh KpyTa
6 JIBrokeHuUs 9 6 2 1 1
7 HavansHble cBegeHus us | 8 8 i i 1
CTepEOMETPUH
Iloeémopenue 6 8 - - -
UTOr0 68 49 10 5 3
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