MyHULIMNaIbHOe 6104)KeTHOe 06LL,e06pa3oBaTelbHOE yupexaeHe . Kepum

PABOYAA NMPOIrPAMMA
MatemaTuKa: anrebpa 1 Hayana MaTeMaTU4ecKoro aHannsa, reoMeTpus

10-11 knacchbl
CpepfHee obLLee obpaszoBaHme
(Proc)
yrny6nieHHbIN YpoBeHb

KonnyecTBo 4acos:

10 knacc: 64. B Hefiento, 2044. 3arof (4 yaca anrebpb! 1 Havana MaTemMaTMyecKoro aHaimn3a,2
yaca reoMeTpun)

11 Knacc: 64. B Hegento, 2044. 3arof (4 yaca anrebpbl M Hayana MaTeMaTU4eCcKoro aHaim3a,2
yaca reomeTpumn)

[Nporpammy cocTaBunn:
KypunoBa pnHa BnagncnasoBHa
YepHoBa )XaHHa BanepbeBHa

Pabouad nporpamma  pa3paboTaHa Ha OCHOBe  nporpammbl «Anrebpa u Havana
mMaTemMaTnyeckoro aHanmsza. CO0OpHMK paboumx nporpamm. 10-11 knaccbl. ba3oBbii U
yrny6neHHbI ypoBHU: y4ebHOe nocobue ansa yunTenein obueobpasosat. opraHm3almii/ cocT.
T. A. bypmucTposa. - M.: lNpocseweHune, 2017r.

reomeTpumsi. C60pHMK paboumx nporpamm. 10-11 knaccbl. ba3oBblil U Yrny6/1eHHbIA YPOBHW:
y4yebHOe nocobue Ans yuntenein obuieobpasosat. opraHusauyumii/ coct. T. A. Bypmuctposa. -
M.: MNpoceeLyeHne, 2016.

Kepub
2020,



HopMaTuBHbIe JOKYMEHTBI, ONpee/IsI0LIUe COJePKAHUE IPOrPAMMBI:
. 3akon Poccuiickoit @enepammm ot 29.12.2012 Ne 273-®3 «O6 obpazoBannu B Poccuiickoit
denepauun».
o 3akoH PecryOmuku Kpeim ot 06.07.2015 Nel131-3PK/2015 «O6 obpazoBanuu B PecmyOnuke
Kpbim».
o [Ipuka3 MunuctepctBa obpa3zoBanusi u Hayku Poccuiickoit @enepamuu ot 17.05.2012 Ne
413 «O06 ytBepxkneHnn (emepasbHOrO TOCyAapCTBEHHOrO 00pa3oBaTEIbHOIO CTAaHAApTa CPEIHErO
obmero oobpazoBanms» (B pen. mpukasa ot 29.06.2017 Ne 613).
. [Ipuxa3z MunuctepctBa npocsemenus Poccuiickoit ®enepanuu ot 28 asrycra 2020 Ne 442
«O0 yTBEp)KICHHWM TMOPsAKA OpPraHU3allMd M OCYILECTBICHHS OOpa30BAaTENbHOW AEATENFHOCTH IO
OCHOBHBIM 00I11€00pa30oBaTelbHBIM MporpaMMaM - 00Opa3oBaTelIbHBIM MpOrpaMMaM HadalbHOTO
00111eT0, 0CHOBHOT'O OOIIEr0 M CPEIHEr0 00IIero 00pa3oBaHUsy.
. [Tocranosnenne IIpaBurenncTBa Poccuiickoit @eaepanuu ot 08.10.2020 Ne1631 O6 oTtmene
HOPMAaTHBHBIX MPAaBOBBIX aKTOB (pelepalbHbIX OPraHOB MHCIOJHHUTENIBHOM BIACTH, COAEPIKAILIUX
o0si3aTenbHBIE TPEeOOBaHUSA, COOMOACHNE KOTOPBHIX OLEHHUBAETCS NMPH MPOBEICHUH MEPONPHATHI TI0
KOHTPOJIIO NIPH OCYIIECTBICHUH (heIepaTbHOTO TOCYAAPCTBEHHOTO CAHUTaPHO-3IHIEMHOIOTHIECKOTO
Haj3opa (¢ m3MeHeHmsiMu Ha 31 mexabps 2020 roga)
o denepanbHblii TIepeueHb Y4YEOHHKOB, IOMYIIEHHBIX K HCHOJIB30BAHUIO TMPH pearu3aluu
MMCIOIUX TOCYAAPCTBEHHYIO aKKpEeIWTALHUI0 O00pa30BaTENbHBIX NPOrpaMM HAYaIbHOTO OOLIETo,
OCHOBHOTO 00Iero, cpeaHero oOmero o0Opa3oBaHUA OpraHU3aLUsIMH, OCYIICCTBIISIOLIMMHU
00pa3oBaTelbHYI0 JEATEIbHOCTb, YTBEPXKIEHHOTO IPUKAa30M MUHHCTEpCTBA IPOCBELICHUS

Poccutickoit @eaepanmu ot 20.05.2020 Ne 254 (¢ n3MEHEHUSIMHU Y JOTIOTHCHUSIMHU
ot 23.12.2020);
o denepanbHble  TpeOOBaHUS K OOpPA30BATENLHBIM YUPEKICHUSM B YacTH MUHUMAJIbHOU

OCHAIICHHOCTH y4YeOHOro Tmporecca ©W  000pPYIOBaHUS YUCOHBIX IMOMEIICHUH (YTBEPKICHBI
npukazoM MwuHOOpHaykn Poccum ot 4 oktsOpst 2010 r. Ne 986, 3apeructpupoBansl B MuHIOCTE
Poccun 3 ¢espans 2011 r., perucrpaunoHHbii Homep 19682);

o [opsimox opraHM3alMMl M OCYLIECTBICHUS OOpa30BaTENbHOW AEATENFHOCTH MO OCHOBHBIM
o0pa3oBaTeNbHBIM IporpaMMaM — 00pa3oBaTeIbHBIM MPOrpaMMaM HA4aIbHOTO OOIIETO0, OCHOBHOTO
obmero, cpexHero oo6mero oOpa3oBaHUSA, YTBEP)KICHHBIN NMPUKa3oM MUHHCTEPCTBA IPOCBEIICHUS
Poccuiickoit ®enepaunu ot 22 mapta 2021r. Nel15 (Bctynaer B cuiy ¢ 1 centsops 2021rozaa).

. OcHoBHasg oOpa3oBarenbHas HporpaMma cpeaHero oodmiero obpasoBanus (10-11 xmaccer,
OI'0OC) MBOY r.Kepun PK «IlIxoma NelO».

. YueOupli MmIaH MyHHIMIAIBHOTO OIOHKETHOTO 0O0Ieo0pa30BaTEIhbHOTO  YIPEIKICHUS
r.Kepun Peciyommkn Kpeim «1Ikoma 10».

. Anrebpa u Hauajga MareMarmdeckoro ananusa. COOpHUK pabounx mporpamm. 10-11 ximaccer.
baz3oBbIil 1 yriayOJieHHBIH YPOBHHU: yueOHOE mocoOue id yduuTesae obiieoOpa3oBaT. opraHu3aiui/
coct. T. A. Bypmucrtposa. — M.: TIpocsemienue, 2017

. I'eomerpus. Coopuuk paboumx mporpamm. 10-11 kiaccel. ba3oBelit u yriayOaeHHBIA YPOBHHU:
yueOHOoe mocoOue sl ydyuTesei obmieoOpa3oBar. opranusanuid/ coct. T. A. BypmucrpoBa. — M.:
IIpoceemenue, 2016.

. [IporpamMa mo anrebpe W Havdamam MaTemaTuueckoro aHaimza. C.M.Huxonbckuii, M.:
IIpoceemenue, 2016 .

. ABtopckas mnporpamma mo reomerpuu 10-11 xmacce/ JI.C. ArtanacsH, B.®. Byrysos, C.b.
Kanomues u ap./ [Iporpammel 00meo0pa3oBaTebHBIX  yUPEKICHHH. I'eomerpus. 10-11/
Cocr. T.A. Bypmuctposa. -M.: IIpocsemenue, 2016.

o MaremaTuka: AnreOpa W Hayajla MaTeMaTHUECKOTO aHajM3a, reoMeTpus. Anredpa u Hadana

MaTeMaTudeckoro aHanmza. 10 kmacc: yued. ais oOmieoOpa3oBar. opraHu3anuii: 0a30BBIH U TPOQ.
ypoBu#H / [C.M. Hukonsckuii, M.K. TTotanos, H.H. Pemernukos, A.B. [lleBkus], - M.: [IpocBenicaue,
2014. —431c.: un.- (MI'Y — mkome).

. Maremartrka: Anredpa u Hadajga MaTeMaTHYECKOTO aHaln3a, reoMeTpus. Anrebpa W Havasa
MaTeMaTH4YecKoro aHanmsa. 11 kmacc: yue0. mis oOiieoOpa3oBaT. opraHusanuii: 0a30BbI U MPoQd.
ypoBHH / [C.M. Hukonsckuii, M.K. TToranos, H.H. Pemernukos, A.B. [lleBkus], - M.: [IpocBenicaue,
2014. —431c.: un.- (MI'Y — mkome).



. Marematnka: Anrebpa W Hadajga MaTeMaTHYECKOTO aHalln3a, TeoMeTpus. [ eomeTpus.
Yueonuk st 10-11 xmaccor obmeo0pa3oBaTebHBIX YUPSKICHUN: 0a30BBIN U YTITyOJICHHBIA YPOBHH.
JI.C. AranacsH, B.®. byry3os, C.b. KagomrieB u ap. -M.: IIpocsemenue, 2014.

Ilpenooasanue mamemamuxku OCyuweCmeIaemca no napaiienbHoil mooenu. TapaelbHOe
M3yYEHHUE IBYX COAEP)KATENbHBIX JHHUN OTAEIbHBIMH CHCTEeMAaTHIeCKUMU KypcaMu. lpu peanmzaum
MOJIEJIM COXPaHAETCS KJIacCUIecKas TPagullis MaTeMaTHIeCKOro 0O0pa3oBaHUs — CTPOTOE CUCTEMHOE
MOCTPOCHUE MAaTEMAaTHUYECKUX yUEOHBIX MPEIMETOB, a UMEHHO pa3ieibHOE N3yUYCHHE KypCOB aareOpbl
M Hayajla MaTeMaTH4YecKOro aHaln3a ¥ TEOMETPHH, PACCMATPUBAIONINX pa3iHNdHbIE OOBEKTHI
M3yYEHUS, IMEIOIINX pa3iIMyHbIe JUNAKTUYECKIE IEIH U 3aa9i B o0ydeHnn. CleayeT OTMETHTD, 9TO
JaHHAs MOJETb SIBIISIETCA MPEEMCTBEHHOH K CTPYKType peaiu3aliyd Kypca MaTeMaTHKd OCHOBHOMU
IIKOJIBI, TJIE MPEToiaBaHue BeIETCs MO ABYM YUEOHBIM MpeaMeraM «Aredpa» u «I'eoMeTpusi».
Il1aHupyeMble pe3yJIbTATHI 0CBOEHHMS MpeaIMeTa

JInuyHOCTHBIE pe3yJbTaThl B cepe OTHOIIEHUH o0ydaromuxcsi Kk cefe, K CBOeMY 30POBbIO, K
MO3HAHUIO ceds:

-OpHeHTaIUsl OOyJaloMMXCs Ha KPEeaTWBHOCTb, TOTOBHOCTh M CIIOCOOHOCTh K JIMYHOCTHOMY
CaMOOTMPEEeNIEHUIO, CTIOCOOHOCTh CTABUTH IENTH M CTPOUTH JKU3HEHHBIE TUTaHBL,

-TOTOBHOCTb M CIIOCOOHOCTH OO0YYaIOIIUXCS K CAMOPAa3BUTHIO U CAMOBOCHHMTAHHIO B COOTBETCTBHH C
00111e9e10BeYeCKUMH [IEHHOCTSIMH.

JInyHOCTHBIE Pe3yabTaThl B c(pepe OTHOLIEHUTT 00YUAOIINXCS € OKPY KAIOIIMMH JIIOABMU:
-HPaBCTBEHHOE CO3HAHHE W TIOBEACHHWE HAa OCHOBE YCBOCHHS OOIICYENOBEYECKHX IIEHHOCTEMH,
TOJIEPAHTHOTO CO3HAHMS, TOTOBHOCTU M CIIOCOOHOCTH BECTH JUAJIOT C IPYTUMH JIIOAbMH, JOCTUTATH B
HEM B3aUMOIIOHIMAHHUSA, HAXOIUTH O0IINeE IIeTTH ¥ COTPYTHUYATH IS MX JOCTIDKEHUS;

-IPUHATHE TYMAHUCTHYECKHX [IEHHOCTEH, OCO3HAaHHOE, YBAXHUTEIBHOE U JI0OpOXKenaTelbHOe
OTHOIIIEHHUE K IPYTOMY UYEJIOBEKY, €[0 MHEHHIO, MUPOBO33PEHHUIO;

-pa3BUTHE KOMIIETEHIIMI COTPYAHWYECTBA CO CBEPCTHHKAMH, JE€ThMH MIIAJIIETO BO3pacTa,
B3POCIIBIMHA B 00pa30BaTEIbHOM, OOIIECTBEHHO TOJIC3HON, YIEOHO-MCCIIEIOBATEIHCKOMN, POCKTHON 1
JIPYTHX BUJIaX EATCIBHOCTH.

JInyHOCTHBIE pe3yabTaThbl B c(epe OTHOILIEHHA 00y4alOIIMXCA K TPYAY, B c(epe cOUMAIBLHO-
IKOHOMUYECKUX OTHOLIEHMIi:

-yBaKEHHE KO BceM (opMaM COOCTBEHHOCTH, TOTOBHOCTh K 3aIllUTe CBOEH COOCTBEHHOCTH,
OCO3HAaHHBIN BBIOOp Oyayiel mpodeccun Kak MyTh U CIOCO0 peann3alui COOCTBEHHBIX KU3HEHHBIX
TUTaHOB;

-TOTOBHOCTh OOYYaromuXcs K TPYAOBOH MpodecCHOHaIbHON NEeATeNPHOCTH KaK K BO3MOXXHOCTH
y4YacTHs B pEIICHUH JIMYHBIX, OOLIECTBEHHBIX, FOCYJAPCTBEHHBIX, O0IIEHAIIMOHATBHBIX IPOOJIEM;
-MIOTPEOHOCTh TPYIWUTHCH, YyBaAKEHHE K TPYAy H JIOASIM TpyAa, TPYAOBBIM JOCTIDKEHHUSM,
JI0OOpPOCOBECTHOE, OTBETCTBEHHOE W TBOPYECKOE OTHOIIEHHWE K pa3HbIM BUAAM TPYIOBOH
JeSITeIbHOCTH;

-TOTOBHOCTB K CaMOOOCITYKHBaHHIO, BKIIOYass 00y4YEeHHE U BHIIIOJHEHNE JOMAIIHUX 00s3aHHOCTEH.
Ilnanupyemble MmeTanpeaMeTHble pe3yabTaTbl ocBoeHuss QOII

1. Pery1ssTUBHBIe YHUBepcaIbHbIe yUeOHbIe 1eliCTBUS

BhINYyCKHUK HAYYUTCH:

-CaMOCTOSITENIFHO OTPENeNsITh IeJH, 3aJaBaTh NapaMeTpbl W KPUTEPHUH, TO KOTOPBIM MOKHO
OTIPEACTUTbD, YTO IIeTb TOCTUTHYTA;

-CTaBUTbH U POPMYITHUPOBATH COOCTBEHHBIE 33Ja4l B 00pa30BaTeIbHOM JesITENbHOCTH;

OIIEHMBATh PECypPCHI, B TOM YHCIIE BpeMs W JPYyrue HeMaTepualbHbIE Pecypchl, HEOOXOIUMBIE IS
JIOCTHKEHHS TTOCTABIICHHOH IIETIH;

-BBIOMpATh MYTh AOCTIKEHUS ILIEJH, TUIAHUPOBATh PEIICHHE IOCTABICHHBIX 3aJad, ONTHMHU3UPYS
MaTepUaTbHBIC U HEMAaTePUAILHBIC 3aTPATHI,

-OpraHu30BbIBaTh 3(PPEKTHBHBIN MONCK PECYpPCOB, HEOOXOMUMBIX I JOCTHXEHHS MOCTaBICHHOMN
LEJH;

-COTOCTABIIATH NOJTY4YCHHBIN Pe3yIbTaT IesTEILHOCTH C OCTaBICHHOH 3apaHee Leibio.

2. Ilo3HaBaTe/ibHBIE YHHBepPcAJIbHbIE yieOHbIe AeiicTBUA

BhINyCKHUK HAYYHTCH:

-UCKaThb W HaXOAWTh O00O0OIIEHHBIE CHOCOOBI pelmleHHs 3axad, B TOM 4YHCJE, OCYIIECTBIISATH
pa3BepHyThId HMHGOPMALMOHHBIA IOMCK M CTaBUTh Ha €ro OCHOBE HOBbIE (ydeOHbIE W
MMO3HABATEIBLHBIC) 3a/1a4H;



-KPUTUYECKH OIEHUBATh W MHTEPIPETUPOBATH MH(OPMAIIMIO C Pa3HBIX NMO3WIWH, paclo3HaBaTh U
(uKCUpOBaTH MPOTUBOPEUHSI B UHPOPMAITOHHBIX UCTOUYHHKAX;
UCTIOJb30BaTh PA3IUYHBIC MOJCIHHO-CXEMATHUSCKUE CPEJCTBA IS MPEACTABICHHS CYIISCTBEHHBIX
CBsI3€H W OTHOIIICHU, a TAK)KE IPOTHBOPEUUH, BBRISIBJICHHBIX B MHPOPMAIIMOHHBIX HCTOYHHUKAX;
-HaXOJUTh U TPUBOAWUTH KPUTHUYECKHE ApTYMEHTHl B OTHOIICHWH NEHCTBUH W CYXACHHUU IPYroTo;
CIIOKOWHO W Pa3yMHO OTHOCHTBCS K KPUTHYECKHM 3aMEUYaHHSIM B OTHOIIEHHWH COOCTBEHHOTO
CYXJEHHsI, pPaCCMaTPHUBaTh UX KaK pecypc COOCTBEHHOTO Pa3BUTHS,
-BBIXOJUTH 32 PAMKH YI€OHOTO MPEAMETA U OCYIIECTBIATD [IEJICHANIPABICHHBINA MTOUCK BO3MOXXHOCTEH
JUTSL TITEPOKOTO TIEPEHOCA CPEJICTB M CIIOCOOOB JCHCTBUS;
-BBICTPAMBaTh WHIWBUIAYAIbHYIO OOpPa30BaTENbHYI) TPACKTOPUIO, YYUTHIBAas OTPAHHUYCHUS CO
CTOPOHHI JIPYTUX YYaCTHUKOB U PECYPCHBIC OIPaHUYCHUS;
-MEHSTb U YIACPKUBATh pa3HbIe MO3UINH B IO3HABATEIHLHON JIE€ATEITHHOCTH.
3.KoMMyHHKaTHBHBIe YHUBepCATbHbIE YUeOHbIe IeiiCTBUS
BhINyCKHUK HAYYUTCH:
-OCYIIECTBIATh JIEIOBYI0 KOMMYHHKAITMIO KaK CO CBEPCTHHKAMH, TaK W CO B3POCIBIMH (KaK BHYTPH
00pazoBaTeNLHOM OpraHu3aIiiy, TaK U 3a e¢ MPEICIIaMHu);
MIPH OCYIIECTBICHHUH TPYMIIOBOH PabOTHI OBITh KaK PyKOBOJUTEINIEM, TaK U YWJICHOM KOMaH]IbI B Pa3HBIX
ponsix (TeHepaTop uaen, KPUTHK, UCTIOTHHUTENb, BEICTYNAIOINNA, SKCTIEPT | T.1.);
-KOOPIWHUPOBATH U BBHIMOIHATH pabOTy B YCIOBHAX PEaTbHOTO, BUPTYATHHOTO U KOMOMHHPOBAHHOTO
B3aMMO/ICHCTBUS;
-pa3BepHYTO, JIOTMYHO W TOYHO H3JIaraTh CBOIO TOYKY 3PCHHUS C HCIOJIB30BAHUEM aJ[CKBAaTHBIX
(YCTHBIX ¥ TUCEMEHHBIX ) S3BIKOBBIX CPEJICTB;
-pacno3HaBaTh KOH(IUKTOTEHHBIC CUTYallMW W MPEIOTBpaNIaTh KOH(IUKTHI 10 UX aKTHBHOW (has3bl,
BEICTpaMBaTh JICJIOBYI0 U O0OpPa30BaTENbHYI0 KOMMYHUKAIUIO, W30eras JIMYHOCTHBIX OICHOYHBIX
CYKIEHUH.
Ilnanupyemble npeaMeTHblie pe3yJabTaThl ocBoeHuss OOII

Pe3ynbpratel  0a30BOrOypOBHSI OpPUCHTHPOBAHBEI Ha OOIIYI0 (PYHKIIHMOHAIBHYI TPaMOTHOCTB,
NOJy4YeHHE KOMIIETEHTHOCTEH MJisi TOBCEJHEBHOM JKM3HM M OOIIEro pas3BUTHS. OTa TIpymma
pEe3yabTaTOB MPEANOJIaraeT:
— NMOHUMaHHE NPEeaMETa, KIFOYEBBIX BOIPOCOB M OCHOBHBIX COCTABJIIOIIUX IJIEMEHTOB H3y4aeMOH
npeaMeTHOH 00macTH, 4YTo oOecmednBaeTcs HE 3a CYET 3ayudMBaHHS ONpEACTICHUH W TpaBWil, a
MOCPEACTBOM MOJIETHPOBAHMS M TOCTAHOBKH MPOOJIEMHBIX BOMPOCOB KYNBTYPBI, XapaKTEPHBIX IS
JIAHHOM TPEeIMETHON 00J1acTH;
— YMEHHUE peliaTh OCHOBHBIC MPAKTHUYECKUE 3aJ[au, XapaKTepHBIC I UCIOIB30BaHUS METOJIOB U
WHCTPYMEHTApHs JaHHOU IIPEIMETHOM 001acTH;
— OCO3HAHHME PaMOK M3y4aeMO MpeIMeTHONW 001acTH, OTPAaHNYEHHOCTH METO/I0B 1 HHCTPYMEHTOB,
TUMTUYHBIX CBSA3EH C HEKOTOPBIMHU APYTUMU O0JIACTSIMH 3HAHUS.

Yruay0neHHbIH yPOBeHb
«CucTeMHO-TeOpeTHYECKHE Pe3yIbTAThI

Pazaen I1. BoInyCKHMK HAYYUTCS IV. BbIIyCKHUK MOJYYHT
BO3MOKHOCTh HAYYHUTHCS
Hean Jl1st ycrenrHoro mpoA0IbKeHUs 00pa3oBaHUs na obecneuenusn 603modicHocmu
0CBOEHUS M0 CTIELUAILHOCTSIM, CBSI3aHHBIM C TMIPUKIIAJAHBIM | YCHEUHO20 NPOOOIHCEHUS
npeaMera HCITOJIb30BAHUEM MaTEMaTUKU 00pazo8anUs No CNEYUAILHOCHAM,

CBA3AHHBIM C OCYUjeCMBNeHUEM
HAYYHOU U UCCAEO08AMENbCKOT
OdesimenbHOCmU 8 0baacmu

MAMEeMATMUKU U CMEJICHBIX HAYK

TpeGoBaHusi Kk pe3yJibTaTaM

1
Inemenmut - CB06OI[HO OIICPUPOBAThL TMOHATUAMU: - ,ZZOCI’I”[MO!C@HM@ pesyibsmamos
meopuu KOHCYHOC MHOXCCTBO, 3JICMCHT MHOXXCCTBA, paadeﬂa [[,

' 31ech 1 1anee: 3HATH ONpEIENCHNE MOHSTHS, 3HATH K YMETh 0GOCHOBBIBATH CBONCTBA(TIPH3HAKH, €CITH OHM
€CTb) TOHATHS, XapaKTEPH30BaTh CBSI3H C APYTUMH MOHATHAMI, TIPEACTaBIIASL OTHO MOHATHE KaK 4acTh




MHOMCECME U
mamemamuye
CKOIlL 102UKU

MOIMHOXKECTBO, TIepeceueHie, O0beAMHEHIE 1
Pa3HOCTh MHOXECTB, YUCJIOBbIE MHOXKECTBA Ha
KOOPJMHATHOM MPSIMOH, OTPE30K, HHTEPBAJL,
MOJIyMHTEpBaJl, MPOMEKYTOK C BBIKOJIOTOH
TOUKOM, Tpadpudeckoe MpeacTaBieHue
MHOX€ECTB Ha KOOPJIMHATHOM IJIOCKOCTH;
3a/1aBaTh MHOKECTBA MEPEUNCICHUEM U
XapaKTepUCTUYECKHUM CBOHCTBOM;
ONEpUPOBATh MOHATHAMHU: YTBEPKJICHUE,
OTpULIAHUE YTBEPXKIECHHsI, ICTUHHBIE U
JIOXHbIE YTBEPKICHUSA, IPUIMHA, CIECICTBHUE,
YacTHBIN cly4ail OOIIEero yTBEepKIACHUS,
KOHTPIIpUMED;

IIPOBEPSATH IPUHAAJIEIKHOCTD JIEMEHTA
MHOXECTBY;

HaXOJIUTh IIepeceueHue U 00beITMHEHNE
MHOXECTB, B TOM YHCJIE IIPEICTaBICHHBIX
rpadUUeCcKy Ha YUCIOBOM MPAMOIA U Ha
KOOPJIMHATHOM TIJIOCKOCTH;

IIPOBOJUTH JAOKa3aTeIbHbIE PACCYXKACHUS IS
000CHOBaHUS HCTUHHOCTH YTBEP)KICHUH.

B nosceonegnou srcusnu u npu uzyuenuu Opyux

npeomemos:

WCTIONIF30BATh YMCIIOBBIE MHOYKECTBA Ha
KOOPJIMHATHOM MPSAMOU U Ha KOOPJUHATHOU
IJIOCKOCTH JIJIsl ONIMCAHUS PEaIbHBIX
MIPOLIECCOB U SIBIICHUI;

MIPOBONTH JOKa3aTelIbHbIE PACCYKICHUS B
CUTYaIMsIX TOBCETHEBHOW )KU3HU, MTPH
pElIeHnH 3a/1a4 U3 IPYTUX IPEIMETOB

—  onepuposams NOHAMUEM
onpeodeneHust, 0CHOBHbIMU
suoamu onpeoeaeHutl,
OCHOBHBIMU BUOAMU THEOPEM;

—  NOHUMAMb CYMb KOCEEHHO20
00KA3amenbLCmea,

—  onepuposams NOHAMUAMU
CUEMHO020 U HeCUEMHO20
MHOJICECmBa;

—  NpuMeHsmb Memoo
MamemMamuieckol UHOYKyuu
07151 NPpoBedeHUs
paccyscoenuti u
00KA3aMenbCma U npu
peuteruuy 3a0au.

B nosceonesnotui srcusnu u npu
usyuenuu opyeux npeomemoas:

—  UCNONb308aMb MEOPEMuKo-
MHOIHCECMBEHHBII SI3bIK U
AZBIK TO2UKU OJis ONUCAHUS
PEATbHBIX NPOYECccos8 U
A6enull, Npu peuweHuu 3a0ay
Opyaux yueOHvIx npeomemos

Yucnau
GbIPANHCEHUA

CB00OOIHO OIIEpPUPOBATh NOHATHIMHU:
HaTypalbHOE YHCII0, MHOXKECTBO
HaTYpaIbHBIX YUCE, LEJIOE YHCIIO,
MHO>KECTBO LEIIBIX YHCET, OOBIKHOBEHHAS
IpoOb, necaTuaHas poOb, CMEIaHHOE YHCIIO,
panroHaIbHOE YHCIO0, MHOXKECTBO
paLMOHATIBHBIX YHCENl, UPPAIHOHATBEHOE
9HCII0, KOPEHb CTETICHHU N, JEHCTBUTEIBHOE
YHCII0, MHOYKECTBO JCHCTBUTEIBHBIX YUCET,
reoMeTpryecKasi HHTepIpeTanus
HATypaJIbHBIX, IETIBIX, PALHOHATBHBIX,
NeCTBUTEIBHBIX YHCETT;

MOHUMATh U OOBSICHATH Pa3HUILY MEXIY
MO3ULMOHHON M HETIO3UIIMOHHOH CHCTeMaMu
3aIHCH YHCElT;

MEPEBOIUTH YHCIIA U3 OJHON CUCTEMBI 3aliCH
(cucTeMBI CUHCIIEHUS) B IPYTYIO;
JIOKa3bIBaTh U UCIOJIb30BATh IPU3HAKU
JETUMOCTH CyMMBI M IPOU3BEICHUS IPU
BBITIOJTHEHUH BBIYMCIICHUH U PEIICHUH 3a/1a4;
BBITIOJTHATH OKPYTJICHUE PAIIHOHAIBHBIX U
UPPALOHATBHBIX YHCEN C 3aJaHHON
TOYHOCTBIO;

—  Jlocmuoicenue pe3yismamos
pasoena II;

—  €80000HO onepuposamv
YUCTOBBIMU MHOINCECTNBAMU
npu peuieHuu 3a0au;

—  NOHUMAMb NPUHUHBL U
OCHOBHbIE UdeU paAcuupeHus.
YUCTOBBIX MHONCECME;

—  grademvb OCHOBHbLIMU
NOHAMUSIMU Meopul
O0enumocmu npu peuienuu
CMAHOAPMHBIX 3a0a4

—  umembv 6azogvie
npeocmaesienus o
MHOJICECTNBE KOMNIEKCHBIX
yucen,

—  ¢80000HO GbINONIHAMb
ModKcoecmeeHHvle
npeobpazosanus
MPULOHOMEMPUYECKUX,
J02apUGMUUECKUX,
CMENeHHbIX BbIPANCEHUL,

—  enademsv popmynoi buroma

IECJIOCTHOT'O KOMIIJICKCA, UCII0JIb30BAaTh IMOHATHE U €TI0 CBOMCTBa IIpyu IPOBCACHUN paccymﬂeHHﬁ,
J0Ka3aTCJIbCTB, PCIICHUH 3aJ1a4.




— CpaBHHBATH JCHCTBUTEBHBIC YUCIIA PA3HBIMU
crocodamu;

—  YIOPSIOYHMBATH YHCTIA, 3AITUCAHHBIC B BUJIC
OOBIKHOBEHHOM M TECATUIHON IpOoOH, YncIa,
3anMCcaHHbIe ¢ UCIOJb30BaHHEM
apu(MeTHIEeCKOro KBapaTHOTO KOPHS,
KOpHEH cTernieHu Ooube 2;

— wHaxoauth HOJI 1 HOK pasaeiMu ciocobamu
Y UCTIOJIB30BaTh MX IIPH PEIICHUH 3a/1a9;

—  BBINOJHSATH BEIYHUCIICHHS U TIPe0Opa3oBaHus
BBIPKCHHUIA, COJICPXKAIUX JICHCTBUTEIHHBIC
YHUCIIa, B TOM YHCJIE KOPHH HATYypaTbHBIX
CTEIICHEH;

—  BBINOJHATH CTAHAAPTHBIE TOXKICCTBCHHBIC
MpeoOpa3oBaHUs TPUTOHOMETPUIECKHUX,
Jorapu(pMHUUYECKUX, CTCIICHHBIX,
HPPAMOHATBHBIX BEIPAKECHUH.

B noeceonesnoii srcuznu u npu uzyuenuu opyaux
npeomemos.

—  BBINIOJHATH U OOBACHSITH CPABHCHUC
PE3yIbTAaTOB BEIYMCICHUN TIPU PEIICHUH
MPAKTUYECKUX 3a/1a4, B TOM YHCIIE
MPUOITMKEHHBIX BEIYUCIICHUH, HCTIONB3YS
pasHble crocoObl CPaBHEHUH;

—  3alKCHIBaTh, CPABHUBATH, OKPYTJIATH
YHCIIOBBIC JIAHHBIC PEATTbHBIX BEITUYMH C
WCTIOJIb30BaHUEM Pa3HBIX CUCTEM H3MEPCHUS;

—  COCTaBIISITh U OICHUBATh Pa3HBIMH CIIOCOOAMH
YHCIIOBBIC BBIPAXKCHUS TIPH PEIICHUN
MPAKTUYECKUX 3a/1a4 U 337249 U3 APYTUX
Y4eOHBIX MPEIMETOB

Horomona,

NPUMEHSIND NPU PeteHUU
3a0a4 meopemy 0 JUHEUHOM
npedcmasaenuu HOJJ;
NpUMEHSIMb NPU peueHuu
3a0ay Kumatickyro meopemy
00 ocmamkax;

NPUMEHSNb NPU PeteHUU
3a0au Manywo meopemy
Depma;

YMemb 6bINOIHAMb 3ANUCDH
YUCAA 8 NOZUYUOHHOUL
cucmeme CUUCAEHUSL,
NPUMEHSMb NPU peuleHuu
3a0au meopemuKo-4uciogule
@YHKYUU: YUCTO U CYMMA
Oenumernetl, QYHKYUIO
Diinepa;

NPUMEHSIMb NPU peuleHuu
3a0ay yenuvie Opoou;
NPUMEHMb NPU peuteHuu
3A0AYMHO20YIEHbL C
OelicmeumenbHbuIMU U
yenvimu Ko3puyuenmamu,
61ademsv NOHAMUAMU
npUBOOUMbLIL U
HenpusooUMblL MHO20UYIEH U
NPUMEHSIMb UX NPU peuleHUU
3a0au;

NPUMEHSNb NPU PeteHUU
3a0au OcHo8HYI0 meopemy
aneebpul;

NPUMEHSIMb NPU peuleHuu
3a0ay npocmeliuue GyHKYuu
KOMNJIEKCHOU NepemMeHHOU
KaK 2eomempuuecKue

npeobpazoeanus
Ypasuenusu | — CoboaHO OMIEpPUPOBATH TOHATHIMHU: Locmudicenue pezynomamos
Hepasencmea YpaBHEHUE, HEPABEHCTBO, PABHOCUIILHBIE pazoena II;

ypaBHEHUS M HEPaBEHCTBA, ypaBHEHHE,
SIBIISIIOIEECS CIIEACTBHUEM JIPYTOTO
YpaBHECHUS, YPAaBHCHUS, PABHOCWIbHBIC HA
MHO’KECTBE, paBHOCUJIbHBIE MPE0OPa30BaHUs
YpaBHEHUH;

— pelaTh pa3Hble BUJIbI YPaBHCHUN U
HEPaBEHCTB U UX CUCTEM, B TOM UHKCIIEC
HEKOTOpbIC ypaBHEeHHUs 3-i u 4-i cTeneHen,
IPOOHO-paIOHANBHEIE U UPPAIOHANBHEIE;

—  OBJAJETh OCHOBHBIMU THUIIAMU
MOKA3aTeNbHEIX, JIOTAPU(PMHUECKUX,
HUPPALMOHATBHBIX, CTETICHHBIX YPABHEHUHN U
HEPaBEHCTB M CTAHIAPTHBIMU METOIAMH UX
pEIIeHnH ¥ IPUMEHSTh UX TIPU PEIIEHUH
3a/1ay;

— TPHUMEHATH TeopeMy besy K pemeHunio
YpaBHEHUH;

6000010 onpedensimv Mmun u
8b10UPAMb MEeMOO peuteHust
NOKA3aMeNbHbIX U
J02apUGMUYECKUX YDAGHEHU
U HepaseHcma,
UPPAYUOHATILHBIX YPAGHEHUL
U HepaseHcma,
MPULOHOMEMPUYECKUX
VPABHEHUIl U HEPABEHCME, UX
cucmem;

CB000OHO pewiams cucmembl
JUHEHbIX YPABHEeH U,
pewams 0OCHOBHbIE MUNbl
VPABHEHUIl U HEPABEHCME C
napamempamu,

NPUMEHSIMb NPU peueHuu
3a0au Hepasencmea Kowu —
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— IpHUMEHATH TeopeMy Buerta i pereHus
HEKOTOPBIX YPaBHEHUH CTEIICHU BBIIIIE
BTOpPOH;

— TIOHMMATh CMBIC] TEOPEM O PABHOCHIIBHBIX U
HEPaBHOCWIIBHBIX MTPE00Pa30BaHUAX
YpaBHEHUH U yMETh UX JJOKA3bIBATh;

—  BJIaJIETh METOJIaMH PELICHUS YpaBHEHHUH,
HEPaBEHCTB M UX CHCTEM, yMETbh BHIONPAThH
METO/] peIIeHUs] 1 000CHOBBIBATH CBOM
BBEIOOD;

—  HCIIOJIB30BAaTh METOJ UHTEPBAJIOB IS
pelIeHNs HepaBeHCTB, B TOM YUCIIe IPOOHO-
palMOHATIBHBIX U BKIIFOYAIOIINX B ceOs
UppanroHaIbHbBIC BHIPAXKCHUS;

— pemath anredpanyecKre ypaBHEHUS U
HEPaBEHCTBA M UX CHCTEMBI C TapaMeTpaMu
anreOpanvdecKiM U rpaguaecKuM MEeToaMu;

—  BIAJCTh pa3HBIMU METOJAaMH J10Ka3aTeIbCTBA
HEPABEHCTB;

— pemaTth ypaBHEHHS B LIEJBIX YUCIIAX;

— Hu300pa)kaTh MHOXKECTBA Ha TUIOCKOCTH,
3aJjaBaeMble YpaBHEHUSIMU, HEPABEHCTBAMH H
UX CUCTEMaMUu;

—  cBOOOIHO MCIIOIB30BAaTh TOXKAECCTBEHHBIE
npeoOpa30BaHus NIPU PEIICHUH YPaBHEHUI 1
CUCTEM ypaBHEHUI

B nosceoneeroil srcusnu u npu uzyyeHuu opyeux
npeomemos:

—  COCTaBISATh M PEIIaTh yPaBHCHUS,
HEPABEHCTBA, UX CHCTEMbI MIPH PEIICHUN
3aj1a4 APYTUX yIeOHBIX MMPEIMETOB;

—  BBIMOJHSTH OIEHKY TPaBAONOA00Us
Pe3yIIbTATOB, MOJYYaCMbIX TIPH PEIICHUN
pa3IHYHbIX YpaBHEHHI, HEPABEHCTB U UX
CHCTEM TIPH PEIICHUH 33134 APYTUX YICOHBIX
MPEIMETOB;

—  COCTaBIATh U PEIIATh YPABHCHUS U
HEPaBEHCTBA C MapaMeTpaMu MPH PEHICHUN
3aj1a4 APYTUX yIeOHBIX MMPEJAMETOB;

—  COCTaBISTh YpaBHEHHE, HEPABEHCTBO HJIH UX
CHCTEMY, OTIMCHIBAIOIINE PEATBEHYIO
CUTYAIMIO WU MPUKIAJHYIO 33724y,
HHTEPIPETUPOBATH MMOTYUYCHHBIC PE3yJIbTaThI;

—  HUCIOJh30BaTh MPOrPAMMHBIC CPEICTBA TIPH
pELICHUH OTACIBHBIX KJIACCOB YPaBHCHHUH U
HEPABCHCTB

bynaxoeckoeo, bepuynnu,
—  umemsv npedcmasienue o

HEePAaseHCmeax Medicoy

CPeOHUMU CTeneHHbIMU

Dynkyuu

— Bnagetb HOHATHAMU: 3aBUCUMOCTD BEJTHYHH,
(GyHKLUMS, apryMEeHT U 3HaYeHUE QYHKIIH,
00J1acTh ONpEEeTICHUS] 1 MHOXKECTBO
3Ha4YeHUH QyHKINHU, rpaduK 3aBUCUMOCTH,
rpaduk QyHKIUH, HYJTU QYHKIIHH,
MPOMEXYTKH 3HAKOTIOCTOSHCTBA, BO3PACTAHUE
Ha YHCIIOBOM IPOMEKYTKE, yObIBaHHE Ha
YHCIOBOM IPOMEXKYTKE, HAaHOOJbILIEE U
HanMeHbIlIee 3HaYeHne (PyHKIMU Ha

—  Jlocmuoicenue pe3yismamos
pasoena II;

—  glademv NOHAMUEM
ACUMNIMOMbL U YMEMb €20
NPUMEHSIMb NPU peueHuu
3a0ay,

—  NpUMeHsmb Memoobvl
peuienust npoCmeuuux
oughghepenyuanvrvix




YHCIOBOM IIPOMEKYTKE, IEPHOANUYECKAST
(yHKIIWS, IEPUOA, YeTHAS M HEUEeTHAS
(YHKITMH, YMETh IPUMEHSTh 3TH TOHATHUS TIPU
pEILIeHNH 33/1a4;

BJIA/IETh IOHATHEM CTETNIeHHAST (DYHKITHUS;
CTPOUTH ee TpaduK U YMETh IPUMCHSTh
CBOMCTBA CTENICHHOW (DYHKIMH MPH PEIICHUN
3ajay;

BIIA/ICTh IOHATUSAMU TOKa3aTeabHas QyHKIUS,
9KCIIOHEHTA; CTPOUTH UX TPadUKH U YMETh
MPUMEHSTh CBOMCTBA MMOKAa3aTeIbHON
(YHKITUY [TPY PEIICHUY 33/1a4;

BJaJIeTh MOHATHEM JIoTapupMHUUIecKas
(GYyHKLUS; CTPOUTD ee rpadK U yMETh
MIPUMEHSATH CBOMCTBA JIoTapu(PpMIIeCKOM
(YHKIIMH [IpH pEIIeHNH 33/1a4;

BJaJIeTh MOHATHSIMU TPUTOHOMETPUIECKHE
(hYHKITMH;, CTPOUTH UX TPAPUKU U YMETh
MIPUMEHATH CBOMCTBA TPUTOHOMETPHIECKUX
(YHKIMI ITpH peIIeHn  3a/1a4;

BIIQJICTh IOHATHUEM OOpaTHas PYHKIIUS;
MPUMEHSITh 3TO MOHSATHE NIPU PELICHUH 3aay;
MPUMEHSITH TIPU pEeIIeHUH 3a1a4 CBOMCTBA
(YHKLHMI: YEeTHOCTh, IEPUOJUYHOCTD,
OTPaHUYEHHOCTD;

MPUMEHSATH TIPY PEIICHUH 33129
npeoOpa3oBaHus TpaguKOB QYHKIIHIA;
BIIQ/ICTh IOHATUSAMU YHCIIOBAS
MOCJIEeI0BaTeIbHOCTD, apu(pMEeTHIECKas 1
reoMeTpHuyecKas porpeccusi;

MIPUMEHATH TPY PEIIeHUH 33]]a4 CBOICTBA U
MIPU3HAKH apu(PMETHISCKON U
TFe€OMETPHUYECKON MTPOTPECCHH.

B noeceonesnoii srcuznu u npu uzyuenuu opyaux

VUEOHBIX NPEOMEemos:

OTIPEACTIATH MO rpaduKaM U UCTIOIH30BATh
JUTSL PEIIEHUS PUKIIaIHBIX 3a/1a4 CBOKWCTBA
PEaNBHBIX TPOIIECCOB U 3aBUCHMOCTEH
(HanOoJbIIMe ¥ HANMEHBIIUE 3HAYCHUS,
MTPOMEXKYTKU BO3pACTaHUS U yObIBAaHHS
(hYHKITHH, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA,
ACHMIITOTHI, TOUKH Teperuda, Nepuo  T.11.);
HMHTEPIIPETUPOBATH CBOMCTBA B KOHTEKCTE
KOHKPETHOM MPaKTUYECKON CUTYaIUH;.
OTIPENCIIATH 10 TpaduKaM MPOoCTeHIIHe
XapaKTEPUCTUKH TIEPUOINICCKUX TPOIIECCOB
B OMOJIOTUH, JKOHOMHUKE, MYy3bIKE, PAJIHOCBS3U
u ap. (aMIumTyaa, Mepuos 1 T.11.)

YpasHeHuli nepeozo u
8MOPO20 NOPAOKO8

Inemenmut
Mmamemamuue
CK020
ananusza

BrnaneTs moHATHEM OECKOHEYHO YOBIBAIOIIAS
reoMeTpruecKas pOrpeccHs U yMeTh
MPUMEHSITh €T0 MPU PEIICHUN 3a/1a4;
MPUMEHSTD JJIS PEIICHHS 33124 TEOPHIO
MIPEIEIIOB;

BIIAJIETHh IOHATHUAMM OECKOHEYHO OOJIBIINE U
OECKOHEYHO MaJlble YUCIOBBIE
MOCJIeTIOBATEILHOCTH U YMETh CPAaBHUBATh

Jocmuoicenue pesyromamos
pasoena II;

68060010 611a0emb
CMAHOAPMHbIM ANNAPAMOM
MaAmemamuyecko20 ananusd
0151 8bIYUCTIEHUS
NPOUZBOOHBIX PYHKYUU OOHOU
nepemenHou,




0eckoHeYHO OoJbIue U OECKOHEYHO MaJlble
[10CJIE10BATEIILHOCTH;

—  BIAACTh NOHATUSAMU: IPOU3BOIHAS (PYHKIUU
B TOYKE, IPOU3BOAHASL (PYHKLIUH;

—  BBIYHCIISITH IPOU3BOAHBIC JIEMEHTAPHBIX
(GyHKUIMHI 1 X KOMOMHAIHIA;

— HccnenoBaTh (GYHKIMU HA MOHOTOHHOCTB H
KCTPEMYMBI;

—  CTpOUTH Ipa)MKu U IPUMEHATH K PEIICHHUIO
3ajjay, B TOM YHUCJIE C TapaMeTpoM;

— BIAJETh NOHATHEM KacaTellbHasl K TpaduKy
(YHKLIMHU 1 YMETb IPUMEHATH €T0 PU
pelIeHuH 3aa4;

—  BJIJIETh IOHATUAMU NIEPBOOOPA3HAas
(byHKLUS, ONpeieIeHHbII HHTErpa;

— npuMeHsATh Teopemy Helorona—JleiiOnHnna u
ee CJIeJCTBHUS AJIS peILeHHs 3a1a4.

B noeceonesnoii sorcuznu u npu uzyuenuu opyaux
VUEOHBIX NPEOMEMO8:

—  peuiaTth NPUKJIAJTHbIC 331249 U3 OUOJIOTHH,
(U3UKHU, XUMUU, SKOHOMHKHU ¥ JIPYTHX
MPEMETOB, CBSI3aHHBIE C HCCIICAOBAaHHEM
XapaKTEPUCTUK MPOIECCOB;

—  UHTEPIPETUPOBATH MOITYYCHHBIC PE3yIbTAThI

C80000HO NPUMEHAMD
annapam mMamemamuieckozo
AHANU3A O UCCIEO08AHUSA
@dyHKYUl U NOCMPOEHUs.
epagpuxos, 6 mom uucne
uccnedosanus Ha
BbINYKIOCD,

onepuposamsv NOHAMUEM
nepeoobpasHol yHKyuu o1
peutenus 3a0auy;

061a0emb OCHOBHLIMU
ceedeHuaMuU 06 unmeepaie
Hoiomona—Jletibnuya u eco
NpoCetuux nPUMeHeHUsX,
onepuposams 8
CMAHOAPMHBIX CUMY AYUSIX
NPOU3BOOHBIMU BbICULUX
nopsoKos;

YyMemb NpUMeHImMb npu
peutenuu 3a0ay ceolcmed
HenpepvleHbIX OYHKYUL,
yMemb NpUMeHAmMsb npu
pewenuy 3a0ay meopembl
Beiiepwmpacca;

YyMemb 6bINOIHAMb
NPUOTIUINCEHHBLE BHIYUCTICHUSL
(Memoovl peuterus
VPaBHEeHUIl, 8bIYUCTIEHUS]
OnpeoeleHH020 UHmMme2pana);
yMemb NpUMeHsIMb
NpUROdICeHUe NPOU3BOOHOU U
onpeoeneHHo20 UHme2pana K
peutenuro 3a0a4
ecmecmeo3HaHusL,

61a0emsv NOHAMUAMU BMOPAsL
NpPOU3BOOHASl, BLINYKIOCHIb
epaguka Qynkyuu u ymemsn
uccnedosams QyHKyuio Ha
BbINYKIOCTb

Cmamucmuk
a u meopus
eéepoamuocme
i, 102uKa u
KomMOunamop
uKa

— OnepupoBaTh OCHOBHBIMHU OIHACATEIIEHBIMH
XapaKTePUCTUKaMHU YHCIIOBOTO Habopa,
MOHSTHEM T€HepalibHasl COBOKYITHOCTh U
BBIOOPKOH U3 HEe;

—  ONEpPUPOBATh MOHATHIMHU: YACTOTA H
BEPOSATHOCTH COOBITHS, CyMMa H
MTPOU3BEICHUE BEPOSITHOCTEH, BEIYUCIIATH
BEPOATHOCTH COOBITHI Ha OCHOBE TOZCUETa
YHCIIa UCXOJIOB;

—  BIAQJCTh OCHOBHBIMU NMOHSTUSIMHU
KOMOWHATOPUKH U YMETh UX IPUMEHSTH MPU
pelIeHny 3a/1a4;

— WMeTh NpejcTaBiIeHne 00 OCHOBaX TEOPHH
BEPOATHOCTEW;

—  WMETh NMPEACTABICHUE O TUCKPETHBIX U
HEMPEPBIBHBIX CIIyYalHBIX BEIMYMHAX H
pacnpezieneHus X, 0 He3aBUCUMOCTH

Locmuoicenue pezyromamos
pasoena II;

umemv npedcmagieHue o
YeHMPAnbHOU NPeoeIbHOU
meopeme;

umems npedcmagieHue o
8b100pOUHOM KO3 PuyueHme
Koppenayuu u TuHeuHou
pezpeccuil;

umems npedcmagieHue o
CMAMUCMu4ecKux 2unome3ax
U npogepke
CMAMUCMUYecKoll 2Unomesbl,
0 cmamucmuke Kpumepusi u
ee yposHe 3HAUUMOCU;
umemv npedcmagieHue o
CBS13U DMIUPULECKUX U




CIIy4allHBIX BEJIUYMH;

— WMEeTh MPEACTaBICHUE O MAaTEMATHYECKOM
OXKUIAHWH U TUCTIEPCUU CITyYailHBIX BEITUYHH;

—  HUMETh NPEJCTaBICHUE O COBMECTHBIX
pacrpeneneHusx clIydaiHbIX BEIUYUH;

— TOHHMMATh CYTh 3aKOHA OOJIBIINX YUCENT U
BBEIOOPOYHOTO METO/1a U3MEPEHUS
BEPOATHOCTEM;

— WMEeTh MPEACTaBICHUE O HOPMATHHOM
pacnpezeneHuu U IpuMepax HOPMaIbHO
pacIpeieeHHbIX CTy4ailHbIX BEJIUYNH;

— WMEeTh NMPEACTaBICHUE O KOPPEISIHU
CITy9aifHBIX BEJIMYHH.

B nosceonegnou srcusnu u npu usyuenuu Opyaux
npeomemos.

—  BBIYHCIITH WK OICHUBATH BEPOSTHOCTU
COOBITHH B peaTbHON KU3HH;

—  BBIOMpaTh METOJIBI ITOXOISIIETO
MPENICTaBICHUS U 00paOOTKU JaHHBIX

meopemuyecKux
pacnpedenenutl;

umems npedcmagieHue o
KOOUposauuu, 080UYHOU
3anucu, 080UYHOM Oepege;
61a0emsb OCHOGHbIMU
NOHAMUSMU Meopuu 2pagos
(epagh, eepuuna, pebpo,
cmenenb GepuiuHbl, Nymb 8
epaghe) u ymemo npumeHsmo
UX npu peuteHuu 3a0au;
umems npedcmagieHue o
0epesbsix u ymems
NPUMEHSIMb NPU peuleHuu
3a0ay,

enademv NOHsIMUEM
CBAZHOCTD U YMemb
NPUMEHSIMb KOMNOHEHMNbL
CBAZHOCTU NPU peuleHul
3a0ay,

yMemb 0Cyuecmensims nymu
no pebpam, ob6xo0wvl pebep u
sepuiun epaga;

umems npedcmasienue 0o
IUIEPOBOM U 2AMUTLINOHOBOM
nymu, umems npedcmagieHue
0 mpyoHocmu 3a0a4u
HAXO0JICOEHUSl 2AMUTILINOHOBA
nymi,

61a0emsv NOHAMUAMU
KOHeuHvle U CuemHule
MHOJICECBA U YMemb UxX
NPUMEHSINb NPU PeUeHUU
3a0au;

yMemb NPUMEHAMb Memoo
MamemMamuieckou UHOYKYuu,
YMemb NPUMEHIMb RPUHYUN
Jupuxne npu pewenuu 3a0au

Texcmoevie
3a0auu

— Pemiarb pa3Hble 3a/1a4 MOBBIIIIEHHON
TPYIHOCTH;

—  aHaJIM3WPOBAThH YCIOBUE 33J]a4H, BRIOUPAThH
ONTUMAJTBHBIN METOJT PELICHHS 33]Ia4H,
paccMmarpuBasi pa3IHYHbBIE METOIBI;

— CTPOUTHh MOJEIH PEIICHUS 3a]]a9H, IIPOBOIUTH
JOKa3aTeNbHbIC PACCYKICHUS TIPH PEIICHUN
3a/1a4m;

— pemaTh 3a1a4M, TpeOyromnue nepedopa
BapHaHTOB, MPOBEPKH yCIIOBHIA, BEIOOpA
ONTUMAIBHOTO PE3yJIbTaTa;

— aHANIM3MPOBATh U UHTEPIPETUPOBATH
MOJTy4YeHHBIE PEUICHUS B KOHTEKCTE YCIOBUS
3aJ1a4d, BEIOWPATh PEemIeHHs, He
MPOTUBOPEYAITNEC KOHTEKCTY;

— TEPEeBOJUTH IPH PEIICHUU 3a1a4l
WH(GOPMAITUIO U3 OJTHOU (hOPMBI 3aITUCH B
JIPYTYIO, HCTIONIB3YS PY HEOOXOANMOCTH

Jocmuoicenue pezyrbmamos
pazdena Il




CXEMBI, TaOJIUIIBI, TPAPUKH, TUATPAMMEI.
B nosceonegnou srcusnu u npu usyuenuu Opyaux
npeomemos.
pemaTh npakTUYecKue 3a/1a4d 1 3a1a91 U3
JIPYTHUX MPEAMETOB
Hcemopusa HmeTs nipecTaBieHNE O BKJIajie Hocmuorcenue pesynvmamos
Mamemamux BBIIAOIINXCS MATEMATUKOB B PA3BUTHE pasoena 11
u HayKH,
MMOHUMATh POJIb MATEMATHUKU B Pa3BUTHU
Poccuu
Memoow Hcnonb30BaTh OCHOBHBIE METOIbI —  Hocmuoicenue pesynomamos
mamemamuk JI0Ka3aTeJIbCTBA, IPOBOJUTE JOKA3aTCILCTBO U paadeﬂa 1I;
u BBITIOJTHATH OTIPOBEPKEHHE; —  npumeHamos
NIPUMEHATH OCHOBHBIE METOIBI PEIIEHUS MmamemamuyiecKkue SHanusa K
MaTEeMaTHYECCKUX 3a/1a4; UCCRe006anUI0
Ha OCHOBE MaTeMAaTHYECKHMX 3aKOHOMEPHOCTEH ORpyJicaiowyeco mupa
B IPHUPOJIE XaPAKTEPHU30BATh KPacoTy (modenuposanue Gusuveckux
COBEPIICHCTBO OKPYKAIOIIEr0 MUpPa U npoyeccos, sadaui
MPOU3BE/ICHUI HCKYCCTBA; OKOHOMUKU)
MPUMEHATH POCTEUIITNE TPOrPaMMHBIE
CpeZCTBa U 3JIEKTPOHHO-KOMMYHHKAITHOHHBIE
CHCTEMBI TIPH PEIICHNN MaTEMAaTHIECKUX
3ajay;
MOJTb30BATHCS MIPUKIIATHBIMU IPOTPAMMaMH U
MPOTPaMMaMK CUMBOJIBHBIX BBIYMCIICHUN JIJIS
WICCIIEIOBAHNS MATEMATHIECKUX O0HEKTOB
Yray0neHHbIN yPOBeHb
«CHucTeMHO-TeopeTHYecKHE Pe3yIbTAThI»
Paznen I1. BoInyCKHUK HAYYUTCS IV. BbIlyCKHUK MOJIYYHUT
BO3MOKHOCTh HAYUUThCS
Hean Jl1st ycrenrHoro mpoA0IbKeHUs 00pa3oBaHUs Jlna obecneuenus 603moxicHocmu
OCBOEHUSI IO CIEIUAIEHOCTSM, CBSI3aHHBIM C IPUKIAIHBIM | YCHEUWHO20 NPOOOIHCEHUSA
npeaMera WCTIOJIB30BaHIEM MaTEeMaTHKH 00pazo6anUs No CREYUAILHOCAM,
CBA3AHHBIM C OCYUjeCMBIIeHUEM
HAYYHOU U UCCAE)08AMENbCKOU
desamenvbHOCMU 8 0baACMU
MAMEeMaAMmUKU U CMENCHbIX HAYK
TpeOoBaHus Kk pe3yjJbTaTam
I'eomempusn — Bnanetb reoMeTpuYeCKUMU MOHATUSIMU TIPU —  HUmembw npeocmasnenue 0o

pelIeHnH 3a1a4 ¥ IPOBEACHUH
MaTeMaTHYECKUX pacCyKIeHuil;

—  CaMOCTOSITENBHO (OPMYIHPOBATH
OTIpeaeNieHUs TeOMETPUIEeCKUX QUryp,

BBIIBUI'aTh THIIOTE3bI O HOBBIX CBOICTBax U

HPH3HAKaX TEOMETPUUECKUX QUryp U
00OCHOBBIBATH WITH OIIPOBEPraTh HX,
00001IaTh WX KOHKPETU3UPOBATh
pe3yJIbTaThl Ha HOBBIX Kilaccax (uryp,
HPOBOJNTH B HECITIOXKHBIX CITyYasix
KIaccuUKaImIo GUTyp 1O pa3THIHBIM
OCHOBaHUSIM;

¢uryp, N3BIEKaTh, HHTEPIIPETHPOBATH U

HCCIIEN0BAaTh YEPTECIKHU, BKIIHOYAA KOM6I/IHaI_II/II/I

AKCUOMAMUYECKOM Memooe,

—  e1ademv NOHAMUEM
2eomempuiecKue mecma
mouex 6 nPOCMpancmee u
yMenb NPUMEHsIMb UX OISl
peutenus 3a0a4;

—  yMemb npumeHsams 0Jis
peulerus 3a0ay ceoucmea
NAOCKUX U O8YZPAHHBIX Y2108,
mpexepanno2o yauda,
meopembl KOCUHYCO8 U
CUHYCO8 OJI51 MPEXSPAHHO20
yena,
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npeoOpa3oBeIBaTh HH(POPMALIUIO,
HPE/ICTABICHHYIO Ha YepTEXKax;

pemaTh 3aJaqi FeOMEeTPHYECKOTro
coJiep>KaHusl, B TOM YHUCIIE B CUTyalUsX, KOTAa
ITOPUTM PELLCHHS HE CIEAYET SBHO U3
YCIIOBHSL, BBITTOJIHATE HEOOXOJMMBIE IS
peLIeHNs 3a1a4 JIOTIOTHUTEIbHBIC
MOCTPOCHUS, UCCIIEA0BATh BO3MOXKHOCTh
MPUMEHEHUS TEOpEM U (POPMYIT ISl PELLICHUS
3aj1ad;

yMeTh GOPMYJINPOBATh U TOKA3bIBATh
TreOMETPHUYECKHE YTBEPKICHHS;

BJIaJIeTh MOHATHSIMU CTEPEOMETPUH: TIPU3MA,
napaenenuies, TMpaMuaa, TeTpasip;
MMETh MIPEACTABICHUS 00 aKCHOMax
CTEPEOMETPHH M CIEJICTBUSAX U3 HUX U YMETh
HNPUMEHSTH UX IIPU PEIICHUH 3a/1a4;

YMETh CTPOUTH CEUYEHHs] MHOTOIPAaHHUKOB C
WCTIONb30BaHUEM Pa3IMYHBIX METOJIOB, B TOM
YHCIIC ¥ METO/IA CIIEIOB;

MMETh MIPEACTABICHUE O CKPCIMBAOIINXCS
HPSMBIX B TPOCTPAHCTBE U YMETh HAXOJUTh
YTOJl ¥ PacCTOSIHUE MEXIY HUMHU;
MPUMEHSTH TEOPEMBI O TapaJUIETBbHOCTH
NPSAMBIX U TUIOCKOCTEW B MPOCTPAHCTBE MPH
pELICHUH 33/1a4;

YMETh NPUMEHSTH MapajlieIbHOEe
MPOEKTHPOBaHUE AJIs1 H300paskeHUs QUTyp;
YMETh NPUMEHSTH MEPIICHANKYISIPHOCTH
MPSAMOM U IJIOCKOCTH TIPH PELICHUH 3a1a4;
BJIaIETh MTOHATHUAMH OPTOTOHAIBHOE
MPOEKTHPOBAHNE, HAKIIOHHBIE M UX TIPOCKIINH,
YMETh IPUMEHSTH TEOPEMY O TPEX
NEepHNEHINKYIApax NPy pelieHHH 3a1a4;
BJIQJIETh MOHATHUAMH PACCTOSHHUE MEXKLY
(urypamu B IpoCTpaHCTBE, OO
HEePIEHANKYIISIP IBYX CKPEIIHBAOIINXCS
NPSAMBIX U YMETh IPUMEHSTD UX IPU PEILICHAN
3ajay;

BJIAZIETh MOHATHEM yTOJI MEXy IPSIMOM 1
IUIOCKOCTBIO U YMETh IPUMEHSTH €0 MpH
peleHnHt 3a/1a4;

BJIaJI€Th MOHATHSIMU ABYTPAHHBIN YTOJI, YTOJI
MEX[Y TIOCKOCTAMHU, NIEPICHANKYIISIPHBIC
IUIOCKOCTH U YMETh IIPUMEHSTh UX MPH
pELICHUH 33/1a4;

BJIaJIeTh MOHATHSIMU IIPU3Ma,
napanieNenuIiesl ¥ IPUMEHTh CBOHCTBA
napaJulesIeIiIe [a Py pelieHn  3a/1a4;
BJIQICTh MOHATHEM IIPSIMOYTOJILHBII
napasuleNielIine ] ¥ IPUMEHATH €ro Mpu
peleHnH! 3a/1a4;

BJaJIeTh MOHATHSIMU THPaMUa, BUIBI
MUPaMUI, SJIEMEHTHI IPaBHIBHON MUPAMHIBI
U YMETb IPUMEHATH UX NIPU PELICHUH 3aa4;
HUMETb NpeACTaBICHHE O TEOpEMe

61a0emsb noHsImuem
NepneHOUKYISAPHOE CeueHue
npuU3MbL U yMemsb NPUMEHIMb
€20 npu pewlenuu 3a0ay;
uMemb npe0CmaesieHue o
0goticmeeHHoCMU
NPABUTLHBIX
MHO20SPAHHUKOG,

671a0emsb NOHAMUAMU
yenmpanvHoe u
napainneibHoe
npoexmuposanue u
NPUMEHSIMb UX NPU
nOCMpoeHuU ceyenull
MHO202PAHHUKOB MEMOOOM
npoexyuii;

uMemsb npedCcmasienue o
pazgepmie MHO20SPAHHUKA U
Kpamuatiuwiem nymu Ha
noBepxXHOCmU
MHO20SPAHHUKA,

uMems npedCmasieHue o
KOHUYECKUX CeYeHUsIX,
uMems npedCcmasiexue o
Kacarowuxcsi cghepax u
KOMOUHayuu men 6pawjenus u
yMems NPUMEHIMb UX Npu
peueHul 3a0ay;

NPUMEHSAMb NPU peuteHuu
3a0a4 hopmyny paccmosusl
om MOYKU 00 NIOCKOCIU,
671a0emsb pazHbIMU
cnocobamu 3a0anHusi NPAMOoU
VPaBHEeHUAMU U YMemb
NPUMEHMb NPU PeuteHuu
3a0ay;

NPUMEHSAMb NPU peuteHuu
3a0ay u 00KA3AMenbCmee
meopem eKmMopHbIll Memoo U
Memoo KoOpOuHam;

umemsb npeocmasierue 06
axkcuomax obvema,
NPUMEHANb POPMYIbL
00eM08 NPAMOY20TIbHOO
napannenenunedd, npusmsl u
nupamudsl, mempa’aopa npu
peueHul 3a0ay;

NpUMeHImMb meopemvl 06
OMHOULEHUAX 00bEMO8 NPU
peutenuu 3a0au;

NpUMeHIMb UHMeSpan Oiist
BbIUUCTIEHUS] 00BEMOE U
nosepxsocmet mei
8PAYeHUsl, BLIYUCTEHUSL
niaowaou cepureckoeo
nosica u 06vema wapoozo
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Dlinepa,IpaBUIbHBIX MHOTOTPAHHUKAX;
BJIaJIETh MOHSATHEM TUIONIA N TOBEPXHOCTEH
MHOTOTPaHHUKOB U YMETh MPUMEHSITH €T0 MPH
pEIICHNY 33/1a4;

BJIA/ICTh IOHATUSIMU TeJIa BPAIICHUS
(unnMHAp, KOHYC, Wap u cdepa), UX CEUCHUs
W YMETh IPUMEHSATH UX MPH PEIICHUU 3a]1a4;
BJIJICTh MOHSATHSIMU KacaTeIbHbIC TPSMbIC H
TUIOCKOCTH U YMETh IPUMEHSTh U3 MPU
pEIICHNY 33/1a4;

WMETh NPEICTABICHUS O BIIMCAHHBIX H
OIMMCAHHBIX c(hepax U yMEeTh IPUMEHSATh HX
MIPU pElICHUN 3a]1ay;

BIIQJICTh IOHATUSAMHU 00BbEM, 00HEMBI
MHOTOTPaHHUKOB, TEJI BPAIICHUS U
MPUMEHSATH UX TIPH PEIICHUH 33]1aY;

HUMETh TPEICTaBIICHIE O Pa3BEePTKE IUINHIPA
Y KOHYcCa, IJIOMIA X MOBEPXHOCTH IMITUHIIPA U
KOHYCa, YMETh IPUMEHSTh UX MIPU PEIICHUU
3aj1ay;

WMETh NpeICTaBICHHE O TUIOMAU cepbl 1
YMETh PUMEHSTH €ro TPH PEIICHUH 32134,
YMETh peliaTh 3a/[a4id Ha KOMOMHAITUH
MHOTOTPaHHUKOB U TEJl BPaIllCHHS;

MMETh MPEICTABICHHUE O MOI00UHN B
MPOCTPAHCTBE ¥ YMETh pPeliaTh 3a/1a4y Ha
OTHONICHHE 00BEMOB H TUTOMIAICH
TTOBEPXHOCTEH TTOTOOHBIX PHUTYD.

B nosceonegnou srcusnu u npu uzyuenuu Opyux

npeomemos:

COCTaBJISATh C MCIOJIb30BAHHEM CBOWCTB
reOMETPHUUYCCKUX (HUTYP MaTEeMaTHUCCKHE
MOJICIIH /TSI PEIICHHUS 3a/1ad PAKTUYECKOTO
XapakTepa U 3a/1a4 U3 CMEXHBIX JTUCIHITIVH,
MCCIIeI0BATh MONYyYCHHbBIC MOJICITH 1
HHTEPIPETUPOBATH PE3YJILTAT

cnosi;
uMemb npedCmaesieHue o
08UIICEHUAX 8
npocmpancmae:
napaiierbHoM nepenoce,
CUMMemMpPUU OMHOCUMETbHO
NIOCKOCMU, YEHMPATbHOU
cuMMempuu, nogopome
OMHOCUMENLHO NPSAMOL,
BUHMOBOL CUMMEMPUL,
yMems NPUMEHIMb UX Npu
peutenuu 3a0a;

uMemb npedCmaesieHue o
NAOWAOU OPMOSOHALHOU
npoexyui;

uMems npedCcmasienue o
MpexzpaHHom u
MHO20SPAHHOM Yene U
NPUMEHAMb CEOUCMBA
NIOCKUX Y208
MHO202PAHH020 Yena npu
peueHul 3a0ay;

uMems npedCmagieHust o
npeobpazosanuu no0oous,
20MOmemuy u ymemsy
NPUMEHMb UX NPU PeueHUU
3a0ay;

yMemb pewams 3a0a4u Ha
NIOCKOCMU Memooamu
cmepeomempuu,

yMemb NPUMEHSIMb POPMYIbL
0b6veMmos npu peutenuu 3a0ay

Bexmoput u
KoopOounamul
6
npocmpancm
6e

Bragets MOHATHSAMU BEKTOPBI U X
KOOPAHUHATHI;

YMETh BBITIONHATH ONIEPAIlUH HAJl BEKTOPaMH;
KCIIONIB30BaTh CKAJSIPHOE MPOU3BEACHUE
BEKTOPOB IIPU PEIICHUM 33/1a4;

MPUMEHSITh YpaBHEHHE TUIOCKOCTH, GOPMYITY
pacCcTOSHUS MKy TOUKaMH, YpaBHEHHE
cdepbl pu pelIeHNH 33/1a4;

MIPUMEHSTH BEKTOPBI U METOJl KOOPJIUHAT B
MIPOCTPAHCTBE MPH PEIICHUH 3a7a4

Jlocmuoicenue pezynomamos
paszoena II;

Haxooums 0ovem
napanneirenuneod u
mempa’opa, 3a0aHHbIX
KOOPOUHAMAMU CEOUX
6ePULUH,

3a0asame NPIMYIO 6
npocmpancmee;

Haxoo0ums paccmosiHue om
MOYKU 00 NIOCKOCMU 8
cucmeme KOopounam,
HAxoo0ums paccmosHue
MeAHCOY CKPeWUBAIOUUMUCSL
npAMBIMU, 3A0AHHBIMU 6
cucmeme KOOpounam

Conep:xxanue y4ye0OHOro npeamera

AJire0pa U Ha4YaJIaMaTEeMATHYECKOT0 aHAIU3a
IToBTOpenue. Pemenue 3amad ¢ UCMONB30BAHUEM CBOMCTB UMCEN U CHUCTEM CUMCICHUS, NEIUMOCTH,
JIOJIeH U yacTeil, MpoIeHTOB, MOAYJeH uncen. Perenue 3a1a4 ¢ UCMOIb30BAaHUEM CBOMCTB CTETICHEH U

12




KOpHEH, MHOTOWICHOB, IpeoOpa3oBaHUil MHOTOWICHOB H JIPOOHO-PAITMOHANBLHBIX BBIPAKCHHM.
Pemenue 3a/1au ¢ MCMONB30BaHUEM TPayCHOM Mephl yria. Moayib 4nciia U ero cBoicTBa. Penienue
3a/1a4y Ha JIBIXKCHUE U COBMECTHYIO pa0bOTy, CMECH U CILIaBBI C MIOMOIIBIO JIMHEWHBIX, KBAJAPATHBIX U
JIPOOHO-pAIMOHATBHBIX YPAaBHCHUN U X CUCTEM. PellieHue 3aaq ¢ MOMOIIBIO YUCIIOBBIX HEPABCHCTB
¥ CHCTEM HEpaBEHCTB C OJHOH MEPEMEHHOM, C TPUMEHEHHEM N300payKEHUST YHCIOBBIX POMEXYTKOB.
Pemenue 3aau ¢ UCHOIb30BAHUEM YHMCIOBBIX (QDYHKIMHM U uX rpadukos. Mcnosap3oBaHue CBOMCTB U
rpauKoOB JTMHEHHBIX W KBaJIpaTU4YHBIX (DYHKIWH, OOpaTHOW MPOMOPIUOHATHHOCTH W (PYHKIUU

Y=+X. I'paduueckoe pelieHre YypaBHCHHH M HEPaBEHCTB. lVIcroyb30BaHUE OIEpalluil Hag

MHOKECTBAMH M BBICKa3bIBaHUSAMU. lICronbp30BaHWE HEPABEHCTB M CHCTEM HEPAaBEHCTB C OJHOM
MIEPEMEHHOM, YHCIIOBBIX MTPOMEXKYTKOB, HX O0BEIMHEHHI U TIepecedyeHni. [I[puMeHeHrne pu pereHun
3a1a4 CBOWCTB apu(METHYECKOH W T'€OMETPUYECKOH IPOIPECCHH, CYMMHUPOBAaHHS OCCKOHEUHOH
CXOJISIIEICS TEOMETPUIECKON TTPOTPECCHUH.

MHoxecTBa (YHCIIOBBIC, TEOMETpUYCCKUX (uryp). XapakTepUCTHUYECKOE CBOWCTBO, JJIEMEHT
MHOXXECTBAa, IIyCTOE, KOHEYHOE, OECKOHeUYHOe MHOXecTBO. CrmocoObl 3amaHus MHOXECTB
[ommuoxkecTBOo. OTHOWICHWS TPUHAIUICKHOCTH, BKIIOYCHHWs, paBeHcTBa. Omnepanuu  HaJ
MHokecTBamMu. Kpyru Ditnepa. KoHeunbie n OecKOHEUHBIC, CUSTHBIC M HECUCTHBIC MHOYKECTBA.
HcruHHBlE W JOXHBIE BBICKAa3bIBAHUS, ONEPAllUU HAJ| BBHICKA3BIBAHUSMH. AeeOpa 6biCKa3bl8aHULL.
CBs13b BBICKa3bIBaHHI C MHOXeCTBaMH. KBaHTOPHI CYIIIECTBOBAHUS M BCEOOIHOCTH.

3akoHbl JOTUKU. (OCHOGHbIE Nlo2uueckue npaguid. PellleHue JOTMYecKHX 3a7auc HCIIOJIb30BaHUEM
KpYroB Dilfiepa, 0CHOBHbIX 102UYeCcKUX npagu.

Ymo3zakmouenus. OO0CHOBaHUS M J0Ka3aTeIbCTBO B MaTeMaTHKe. TeopeMbl. BUibl MaTeMaTHYECKUX
YTBEPKICHUU. Buodvi Ookazamenvcms. Mamemamuueckas uHOYKyus. Ymeepocoenus: obpammuoe
OaHHOMY, NPOMUBONONONCHOE, OOPAMHOE NPOMUBONONONHCHOMY OanHOomy. lIpu3HaK W CBOWCTBO,
HEOOXOIUMBIE U JIOCTATOYHBIC YCIIOBHSL.

Ocnosnas meopema apupmemuxu. Ocmamxu u cpaeuenus. Aneopumm Eexnuoa. Kumaiickas
meopema 06 ocmamxax. Manas meopema @epma. g-uunvle cucmemsl cuucienus. Pyukyus Jinepa,
YUCIO U CyMMa denumernell HamypaibHO20 YUcad.

Panguannas Mepa yriia, TpPUTOHOMETPUYECKask OKPYXKHOCTh. TpUroOHOMETpUYecKrue QYHKIUH YUCET U
yraoB. DopMyIibl TIPUBECHMSI, CIOKEHUS TPUTOHOMETPUYCCKHUX (DYHKIUH, (OPMYNBI TBOWHOTO U
MOJIOBMHHOTO apryMmeHTa. [IpeoOpa3oBaHre CyMMBbI, pa3HOCTH B MPOU3BEICHUE TPUTOHOMETPUICCKUX
(hyHKIMH, 1 HA000POT.

Hynu QyHKIMH, TPOMEXYTKH 3HAKOMOCTOSHCTBA, MOHOTOHHOCTh. Haumbomnblliee ¥ HauMeEHBIIIEe
3HaueHue QyHKIWH. [lepuogudeckne (QYHKIUM W HAWUMCHBIIMKA TepuoJ. YeTHble W HEYCTHHIC

dbyHKIMN. QYHKYUU «OPOOHA HACMb YUCAAY YV = {X} U «yendas 4acms yuciay )y Z[X] .

TpuronomeTpudeckue GYHKIMM YHCIOBOTO apryMeHTa ¥ =COSX, y=sinx, y=tgx, y=ctgx.
CBoiicTBa 1 Tpa KM TPUTOHOMETPHUECKUX (PYHKIUH.

OOpaTHble TPUTOHOMETPUYECKHE (YHKIWM, WX TJaBHbIE 3HAYCHHS, CBOHCTBA M TpaduKu.
Tpuronomerpudeckne ypaBHeHHs. ORHOPOAHBIE TPUTOHOMETPUYECKHE ypaBHEHUs. Pemenue
MPOCTENUIIINX TPUTOHOMETPUUECKUX HEpaBEHCTB. lIpocreililiie CUCTEMBI TPUTOHOMETPUUECKUX
YpaBHEHHUH.

CreneHp C JEHCTBUTENBHBIM IIOKas3aTeleM, cBoiicTBa cremeHu. llpocteiiime moOKa3aTeNbHbIE
ypaBHEeHHUs1 B HepaBeHcTBa. [Toka3arenbHas QyHKIHS U ee cBoiicTBa u rpaduk. Yucno € u pyHKIus
y=e".

Jlorapudm, cBoiicTBa norapudma. JlecATHUHBI W HaTypaiubHbli Jorapudm. IIpeoOpa3oBanue
norapuMUYecKUX BbIpaxeHuid. JlorapudmMuieckrue ypaBHEHUS W HepaBeHCTBa. Jlorapudmmueckas
(yHKUUS 1 ee cBOICTBa U TpaduK.

Crenennas QyHKIHS U ee cBOMCTBa U rpaduk. MpparroHaibHbIe ypaBHEHUSI.

IlepBuuHBIE TIpEeACTaBICHUA O MHOXECTBE KOMIUICKCHBIX 4YHWCeN. Jlelicmeus ¢ KOMNLEKCHbIMU
yuciamu. Komnaexcrno conpsigcennvie yucaa. Mooyne u apeymenm uucia. Tpuconomempuueckast
dopma kKomniekcHoeo yucia. PeweHue ypasHeHuii 8 KOMNIEKCHbIX YUCIAX.

Meton WHTEpBAJIOB I pEIICHHWS HepaBeHCTB. lIpeoOpazoBanus rpadukoB (YHKIMA: CHBUT,
YMHOXXEHHE Ha YHCIIO, OTPaKEHHWE OTHOCHTENBHO KOODAMHATHBIX oced. [paduueckue mMeTonsl
peleHus ypaBHEHUH U HepaBeHCTB. PelleHue ypaBHEHUH M HEPaBEHCTB, COACPKAIINX EPEMEHHYIO
0] 3HAKOM MOYJISL.
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CucremMbl TIOKa3aTENBHBIX, JIOTAPUPMUYECKHX W HPPANHOHAIBHBIX ypaBHEHHH. CHCTEMBI
MOKa3aTEeNbHBIX, TOTapU(PMUUECKUX U UPPAMOHATEHBIX HEPABEHCTB.

Bsaunmuo o6patabie GpyHkmu. ['paduku B3auMHO 00paTHBIX (QYHKLIUH.

YpaBHEHHUS, CUCTEMbI YPaBHEHUH C TapaMeTPOM.

@opmyna bunoma Hviomona. Pewenue ypasnenuii cmenenu gvlute 2 cneyudibHulx 8uoos. Teopema
Buema, meopema be3y. I[Ipusodumvie u Henpugooumvie mHozounenvl. OCHO8HASL meopema aneedpbi.
Cummempuueckue mHozounensl. Llenouucnennvie u yeno3naunvie MHO20UNEHbL.

Juoghanmosul ypasuenus. Llennvie Opobu. Teopema @epma o cymme Kgaopamos.

Cymmol U psaovl, Memoovl CYMMUPOBAHUS U NPUSHAKU CXOOUMOCHIU.

Teopembi 0 npubnUdICEHUY OCUCMBUMENbHBIX YUCET PAYUOHATLHBIMU.

Mmnosicecmsa Ha KOOPOUHAMHOU NAOCKOCMIU.

Hepagencmeo Kowu—bynaxoeckozo, nepasencmeso Hencena, nepasencmsa o cpeonux.

[lonsatne npenena ¢yHKUUN B Touke. [lomamue npedena Qynxkyuu 6 beckoneyrHocmu. Acumnmomsi
epaura yuxkyuu. CpasHenue OecKOHEUHO Manblx U OeckoHeuno Ooavuwiux. HenpephIBHOCTH
dyukiun. Ceoticmea nenpepviHvlx Qynkyuil. Teopema Betiepumpacca.

Huddepenmupyemocts ¢GyHknuu. [IpomsBomnas ¢yHknuu B Touke. KacarempHas K TpaduKy
¢ynkuuu. 'eomerpuueckuid W (U3MUECKUN CMBICT TIPOU3BONHOW. [IpumeHnenue npou3eooHou 6
¢@usuxe. IIpon3BoHBIEC AIeMEHTapHbIX (yHKIMH. [IpaBuna quddepeHnpoBaHus.

Bropast nmpousBojHasi, ¢ reOMEeTpHUSCKU U (PU3UUESCKUN CMBICIT.

Touku 3kcTpemMyMa (MakcuMyma W MUHUMYyMa). MccnemoBaHue BIIEeMEHTAPHBIX (DYHKIUH HA TOYKH
9KCTpeMyMa, HauOoJblliee M HAaUMEHBIIEE 3HAYCHHWE C MOMOIIBIO MPOU3BOIHON. [locmpoenue
epagukos Gyukyull ¢ nomowbro NPouzooHvIX. [lpumeHneHue npou3eoOHOU Npu peulenuu 3a0ay.
Haxoorcoenue sxcmpemymos pyHKyull HeCKOIbKUX NePEMEHHBIX.

[lepBooOpaznas. Heonpenenennsiii uaterpan. IlepBooOpasubie anemenTapHbix ¢yHkuuil. [nomans
KpuBoiuHeiHONW Tpanennn. @opmyna HeioroHa-Jleiioauma.OnpeneneHaplii HHTETpANI. Bouluucienue
niaowadeti NIOCKUX pusyp u 00vemos mes paujeHust ¢ NOMOULbIO UHmMe2pad..

Memoovl pewsenusn GYHKYUOHATILHBIX YPAGHEHUL U HEPABEHCMS.

BeposiTHOCTB M CTATHCTHKA, JTJOTHKA, TeOPUs TPa(oB 1 KOMOMHATOPHKA

[ToBTopenwue. Mcnonp3oBaHue TaOIUIl U AMAarpaMM JUIs MIPECTaBICHUs JaHHBIX. Perenne 3amaq Ha
MPUMEHEHUE OINMUCATCIbHBIX XapaKTEPUCTUK YHCIOBBIX HAOOPOB: CpPEIHUX, HAWOOJIBIIECTO U
HAUMCHBIIIETO 3HAYCHHS, pa3Maxa, JUCIICPCHH U CTAHAAPTHOTO OTKJIOHCHHS. BhIYMcIeHHE 4acTOT U
BEPOSTHOCTEH  COOBITHI. BbIunciIeHHME BEPOATHOCTEH B ONBITAaX C  PaBHOBO3MOXKHBIMHU
JJIEeMEHTapHBIMH  HcXofamu. lcmonp3oBanne KOMOWHATOPUKW. Bbrumcnenwe BeposTHOCTEH
He3aBUCHUMBIX coObITHH. Vcmonb3oBaHue (OpMYNbI CIOKEHUS BEpOATHOCTEH, AuarpamMm Oinepa,
JiepeBa BepositHocTel, hopmyiibl bepryiim.

Bepoamuocmuoe npocmpancmeo. Akcuomsr meopuu 8epoamuocmell.

YcioBHas BepoATHOCTH. lIpaBuio yMmMHOXeHHUS BeposTHOcTedl. Dopmyia TONHOW BEpOATHOCTH.
®opmyna baiteca.

JuckperHsie ciy4aiiHple BETHUMHBL U paciipenenenus. CoBMecTHBIE pacnpenenenus. Pacnpenenenne
CyMMBI W TPOU3BEJICHUS HE3aBUCHMBIX CIydallHBIX BeIMYMH. MareMaTudeckoe OXHIaHUEe U
JUCTIEpCUsl CITydaiiHOW BENMYMHBI. MaTeMaTHYecKoe OXKWAAHWE U JIUCTICPCUS CYMMBI CIIyH4alHBIX
BEJIMYHMH.

bunapnas cnyuaiiHas Belu4MHA, pacrnpeneneHue bepHyum.l'eoMeTpruueckoe pacmpeiesieHue.
bunomuanbHoe pacmpeneneHHe W €ro CBOMCTBA. [ unepeeomempuueckoe pacnpeoeneHueu e2o
ceoticmaa.

HenpepoiBHble ciyuyaiiHble BeJWYMHBL. [LIOTHOCTH BEPOSATHOCTH. DYHKUUS pacupeacsiCHUs.
PaBHOMEpHOE pacnipeneneHue.

THokazamenvhoe pacnpedenenue, e2o napamempboi.

Pacnpedenenue Ilyaccona u eco npumenenue. HopmanbHoe pactpenencuue. DOynkius Jlamiaca.
ITapameTpsl HOpManIbHOTO pacmupeaelicHUs. [IpuMepbl Cy4alHBIX BEIWUYMH, MOJYMHEHHBIX
HOPMaJIbHOMY 3aKOHY (TIOTpELIHOCTh HW3MEPEHHUH, POCT uYenoBeka). [lewmpanvnas npedenvHas
meopema.

Hepasencmeo UYebwviuesa. Teopema Yebviueea u meopema bepuyanu. 3akon 60abuux qucen.
Bvibopounviii memoo usmepenus geposmuocmeil. Ponv 3axona 6onvuwux yucen @ nayke, npupooe u
obwecmse.
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KoBapuanus aByx ciydaiiHbix BenuuuH. [loHsitne o kodddunuente koppensuud. CoBMeCTHBIC
HAOJIOJCHHUS JIBYX CIIYYaWHBIX BEJIMUYUH. Bwvibopounviii xod@guyuenm koppensyuu. Jlunetinas
pezpeccusi.

Cmamucmuueckas eunomesa. Cmamucmuka Kpumepusi u ee ypogeHv 3sHauumocmu. IlIposepka
npocmetuux — eunomes. OMuupudeckue pacnpedenieHus U UX C8A3b C  MeopemuyecKumu
pacnpedenenuamu. Paneosas kxoppenayus.

Hocmpoenue coomeemcmeuti. HnvekmugHvle U ClOpbeKmuguvle coomeemcmeus. buexyuu.
Jluckpemuas Henpepvienocmo. lpunyun {upuxie.

Koouposanue. /[souunas 3anuce.

OcHoguvie nonsamus meopuu epagos. Hepeeswvs. J{eouunoe oepeso. Cesaznocmo. Komnonenmol
cesaznocmu. [lymu na epaghe. Diineposul u I amuibmonossl nymu.

I'eomerpus

IToBTOpenwue. Permenne 3amaq ¢ UCIIONB30BaHUEM CBOMCTB (DUTYp Ha TUIOCKOCTH. PerieHue 3amad Ha
JIOKA3aTeNIbCTBO ¥ TIOCTPOCHHE KOHTPIPUMEPOB. lIpuMeHeHHe MpOoCTeHIINX JIOTUYECKHUX IPaBHIL
Pemenne 3amay ¢ MCHONB30BaHHEM TEOPEM O TPEYTONBHHUKAX, COOTHOIICHWH B IPSIMOYTOJBHBIX
TPEeYroibHHUKaX, (PAKTOB, CBA3aHHBIX C YETHIPEXYTrOJbHUKaMH. PelieHue 3ajad ¢ MCIOIh30BaHUEM
(hakTOB, CBSI3aHHBIX C OKPYXHOCTsAMH. PelieHue 3amau Ha W3MEPEHUs Ha TUIOCKOCTH, BBIYUCICHUS
JUTMH U TUTOIAAeH. Pewenue 3a0au ¢ nOMowbio 6eKMopos u KOOPOUHAM.

Harnsgaas crepeometpust. [Ipu3ma, mapaienenurnei, mupamMmuia, TeTpadp.

OCHOBHBIC TOHSTHSI T€OMETPUU B TPOCTPAHCTBE. AKCHOMBI CTEPEOMETPUU M CJCJICTBUS U3 HHX.
Tonamue 06 akcuomamuueckom memooe.

Teopema Menenas onsn mempas’dpa. IlocTpoeHue cedeHWH MHOTOTPAHHMKOB METOJIOM CIIEIOB.
lenTpansHoe npoekTupoBanue. [locTpoeHNe cedeHn MHOTOIPaHHUKOB METOIOM MPOCKITHIA.
CxpemmBaroniiecs IpsiMbIe B TIPOCTPAHCTBE. YTOI MEXIy HUMH. Memoobl HaxodicoeHus paccmosuil
MexHcOY CKPeuuBarouUMUcs NPAMbIMU.

TeopemMbl 0 mMapaJIeTFHOCTH TPSAMBIX U IUIOCKOCTEH B mpocTpaHcTBe. llapammenpHoe
NPOCKTHPOBaHKE U n300pakeHue Guryp. [ eomempuyeckue mecma modex 8 NPOCmMpanHcmee.
IlepnieHaAUKYIAPHOCTS TPsAMOW W TWIOCKOCTH. OpTOroHaNbHOE MpOeKTHpoBaHWEe. HakioHHBIE U
npoeknuu. Teopema o TpeX MepreHIuKyIsIpax.

Buovr mempasopos. Opmoyenmpuyeckuti mempasop, KAaApKACHwI Mempa’sdp, PABHOSPAHHLI
mempa’op. [lpsamoyeonvhsiii mempasop. Meduanst u Oumeouansvt mempa’opa.

Jlocmpausanue mempasopa 0o napaiienenuneod.

Paccrostaus mexnay ¢urypamu B mpocTpaHcTBe. OONIMI MEpIEHAMKYISAP JBYX CKPEIIUBAIOIIHXCS
TIPSIMBIX.

Yrimel B mpoctpaHcTBe. lleprneHAMKYISIpHBIE TIOCKOCTH. [110W4adb Opmo2oHANbHOU NPOeKyUU.
Ilepnenouxynapuoe ceuenue npusmol. Tpexepannviii u mrozoepannsiil yeon. Ceoticmea nioCKux yenos
MHO2oepanno2o yena. (Ceoucmea NAOCKUX U O8YZPAHHBIX Y2l08 Mpexepannoz2o yeaa. Teopemuvl
KOCUHYCO8 U CUHYCO8 OJisl MPeXepaHHo2o yaid.

Buner MHOTOTpaHHHMKOB. Paszgéepmxu MmHoz2oepanuuxa. Kpamuaiiwue nymu Ha nogepxnocmu
MHO202DAHHUKA.

Teopema Diinepa. 1lpaBuibHBIE MHOTOTPAHHUKH. /[80LCMBEHHOCHb NPABUNbHBIX MHO20SPAHHUKOS.
Ilpusma. Ilapamrenenunen. CpoiicTBa mapaienenumena. lIpsSMOYTOIBHBIA —MapauIeICITHUIICT.
HakioHHBIE TPU3MBL.

IMupamuna. Bunsl mupaMu. DIEeMEHTHI MPaBIWILHOW HpaMuabl. [lnpaMuasl ¢ paBHOHAKIOHEHHBIMU
pebpamu 1 TpaHsSIMHU, UX OCHOBHBIE CBOMCTBA.

[Tnomaau moBepXHOCTEH MHOTOTPAHHUKOB.

Tena BpameHus: MWIMHAD, KOHYC, map u chepa. CedeHus muimHApa, KoHyca u mapa. lllapoBoit
CETMEHT, IMapOBOH CJIOH, IIAPOBOM CEKTOP (KOHYC).

YcedeHHas MUupaMujia U yCEUEHHBINH KOHYC.

Onemenmul cghepuyeckou ceomempuu. Konuvecxue ceuenust.

KacarenpHple mpsiMple W TUIOCKOCTH. Brmcanueie m omucaHHble cdepbl. Kacarowuecs cgepebi.
Kombunayuu men spawenus.

BexkTops! u koopauHaThl. CyMMa BEKTOPOB, YMHOKEHHE BEKTOPa HA YUCIIO. YTOJ MEXIYy BEKTOPAMHU.
CkanspHOe IpOU3BEACHHUE.

VYpaBHeHHne TwIOocKOCTH. DOpMysa pacCTOSHHS MEXIy TOUKamMH. YpaBHeHUE cdepbl. Dopmyna
paccmosinus om mouxu 0o niockocmu. Cnocodwsl 3a0anusi NPAMOU YPABHEHUAMU.
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Pewenue 3a0au u ookazamenbcmeo meopem C NnomMoubio B6€eKnopoe u Memooom KoopduHam.
Onemenmuol ceomempuu macc.
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[Tonsitne o6bema. OObEeMbI MHOTOTrpaHHUKOB. OOBEeMbI Tel BpalleHus. Axcuomsl obvema. Bvieod
Gdopmyn  00veM08 NPAMOY20IbHO20 NAPANIENenunedd, npusmvl U nupamuovl. Dopmyavl 0s
Haxooicoenus oovema mempasopa. Teopemvl 06 omHoOUeHUAX 0OBLEMOS.

Tpunoscenus unmezpanra K GblMUCIEHUIO 00beMO8 U nosepxHocmeu men @paujenus. Iliowaow
cpepuueckoco nosca. Obvem wapogozo cnos. llpumenenue 06veMos6 npu pewieruy 3a0au.

[Inomwans chepsl.

Paszgepmia yurunopa u konyca. Ilnomans TOBEPXHOCTH IIJIHHIPA U KOHYCA.

KomOuHanmm MHOTOTPpaHHHUKOB | TEJl BPAIICHHSI.

[Mono6wue B mpocTpancTBe. OTHOIICHHE 00BEMOB U TUIOIIACH MOBEPXHOCTEH MOT0OHBIX (UTYP.
Heudicenusa 6 npocmparicmee: nApaiieivHbiil NEPeHoC, CUMMEMPUsT OMHOCUMETLHO NIOCKOCHIU, YEeHMPATTbHASL
cumMmempiisi, NOBOPOM ONMHOCUMETLHO NPSMOIL.

Ilpeobpaszosanue nodobus, zcomomemus. Pewenue 3a0ay HA NIOCKOCMU C UCHONb3OBAHUEM
cmepeomempuieckux Memooos.

TemaTnuyeckuii nian

Anre0pa v HayaJIa MAaTeMaTH4eCKOro anaausa, 10 kiaace

Ne Tema KonnuecTtso gacos Konuuects
0 KOHTpOJL.
pabot

ABTOp. Pab.
nporpaM. | mporpam

1. [ToBTOpEeHME M3ydeHHOTO B 7-9 Kitlaccax - 4 BXOTHAS
2. JlelicTBUTEILHBIE YUCTA 12 10
3. PanmoHanpHble ypaBHEHHS U HEPABEHCTBA 19 17 1
4, Kopens cTenenu n 11 11 1
5. CreneHp MOJIOKUTEIBHOIO YHUCIIA 13 13 1
6. | Jlorapumsl 6 6
7. [okazarenbHbie U JorapupMuieckue ypaBHEeHHS U 11 11 1

HEpaBEHCTBA
8. CuHHycC U KOCHHYC yria 7 7
9. TaHreHc ¥ KOTaHreHC yria 6 6 1
10. |  ®opmynsl cnoxeHns 11 11
11.| Tpuronomerpudeckue GYHKIUM YUCTOBOTO 9 9

aprymeHra 1
12.| TpuroHomeTpruiyecKre ypaBHCHHS U HEPaBEHCTBA 12 12 1
13.| BeposaTHOCTb COOBITHS 4 4
14.| Yacrora 2 2
15.| IloBTopeHue 13 13 1
16.| Hroro 136 136 8+1

Auare0pa M Hayajaa MaTeMaTHYeCKOro aHaiausa, 11 kiace
No | Tema KonnuecTtso gacos KomnnuecTtso
KOHTp. paboT
ABtop. | Pa0.mmpor
IpoT.

1 | IloBTOpeHue Kypca anreOpsl M Hayajaa MaTeMaTHYECKOTO | - 4 BXOJHAs

aHanm3a 3a 10 xnacc

2 | ®dyHKIMK U UX rpaduKu 9 9 -

3 | llpepen GyHKUMHU B HEPEPHIBHOCTH 5 5 -

4 | Ob6patHbie GyHKIUH 6 6 1

5 IIpousBoanas 11 11 1

6 | IlpuMmeHeHne MPON3BOTHOM 16 16 1

7 | llepooOpa3Hast 1 HHTETpa 13 13 1

8 | PaBHOCUJIBHOCTD ypaBHEHUH U HEPABEHCTB 4 4 -

9 | YpaBHEHHS-CIIEACTBU 8 8 -

10 | PaBHOCHJIILHOCTD YpaBHEHHUI M HEPABCHCTB CHCTEMaM 13 13 1




11 | PaBHOCHJIBHOCTh ypaBHEHHUI Ha MHOXECTBAX 7 7 -
12 | PaBHOCHJIBHOCTH HEPaBEHCTB HA MHOYKECTBAX 7 7 -
13 | MeToxm MpOMEXyTKOB JIJIsl ypaBHCHUH W HEPABCHCTB 5 5 1
14 | Ucnonp3oBanue CBOMUCTB (DYHKLUI TPU PELICHUT 5 5
ypaBHEHUI M HEPABEHCTB
14 | CucteMbl ypaBHEHUH ¢ HECKOJIBKUMHU HEU3BECTHBIMU 8 1
15 | IloBTOpeHME Kypca anreOpsl M Havajl MaTemarhdeckoro | 19 15 1
ananm3a 3a 10—11 knaccel
HUTOTI'O | 136 136 8+1
I'eomeTpus, 10 kaace
Nennn Tema KosmuecTBo KosmuecTBo
4acoB KOHTPOJIBHBIX padoT
o dakTu- no dakTu-
nporpa YecKH nporpamM- | 4ecku
MMe Me
1. | [loBTopenue kypca reomerpuun 7 — 9 | - 2 -
KJIaCCOB
2. | BBeneHue B CTEpPEOMETPHUIO 3 5 - -
3. | [TapamiensHOCTH MPSMBIX u|lé 16 2 2
MJIOCKOCTEN
4. | IlepnennukynspHocTs  HpsMBIX | | 17 17 1 1
IIJIOCKOCTEN
5. | MHororpaHHUKH 14 14 1 1
6. | Hekoropsle cBeacHNS U3 IUIAHUMETPUUN | - 8
7. | lloBTOpeHue 6 6 - 1
HUTOrQ | 56 68 4 5
I'eomeTpus, 11 kiaace
Nen Tema KoanuectBo KoanuectBo
n 4acoB KOHTPOJIBHBIX padoT
no akTuye no akTuyec
nporp CKH nporpamMm KH
amMMe e
1. IToBTOpEHUE - 3
2 BekTopsl B IpocTpaHCTBE 10 - 1
3. Merton  KoopaMHAT B MPOCTpaHCTBE. | 15 14 1 1
JBmxenus
4. unausap, KoHyc, map 16 15 1 1
5. O0beMsl T 17 17 1 1
6. IToBTOpEHME 14 9 - 1
HUTOI'O | 68 68 3 5
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