MYHUIMNAJbHOE 0011e00pa3oBaTe/ibHOE yUpeKIeHue
«Ikoma Ne 1 umenn agmupasia Anekcesa Muxaiisiopuua Kaaunnna

PACCMOTPEHA Ha
zacenanuu MC (MpoToKoJ OT
26.08.2022 r. Nel),

C UBMEHEHHSAMH, MPUHATBIMH

pewennem MC (mpoTokos ot
25.08.2023 Nel).

[TPUHATA

peleHHeM neJaroruiyeckoro
cosera (MpOTOKOJI OT
29.08.2022 Nel),

C U3MEHEHHSMH, MPUHATHIMH
peLLeHHeM MeAaroruueckoro
coBeTa (IIPOTOKOJI OT
28.08.2023 Nel).

VTBEPXJIAIO

(npukas ot 29.08.2022 Ne 133-
01),

C U3BMEHEHHUAMH,
yTBEPKAEHHBIMH

npukazom ot 28.08.2023 Ne 114.

/
Jupekrop / / 1.H. Benosa

Pa0douas nporpamma

1o yueOHomy npeamery «MaremaTuka
(yriiyOJieHHbI YPOBEHb)
10-11 kJuacc

[IlekcHa

Pa3paboTuuk mnporpammel:
T.H. HacuOynnuna, yuurens

MaTCMaTuKu



Conep:xkanue
1. Ilnanupyemsie pe3ysbTaThl OCBOCHHS yueOHOro npeamera «MaremaTukay -4ctp
2. Conepxxanue yueOHOTo peamera «MaTemaTruka -20cTp

3. Temarnueckoe IIaHUPOBAHUE -26 cTp



PaGouast mporpamma mo ydeOHOMy mpenmery «Marematnka» paspaboTaHa B

COOTBCTCTBHMU C HOPMATUBHBIMH dKTAMMU:

®enepanbHblil 3ak0H OT 29.12.2012 Ne 273-d3 «O06 obpazoBanuu B Poccuiickoi
®denepanun» (C MOCISAYIOMUMHA U3MEHEHUSMH );

npuka3 MunucrtepcTBa o0pa3oBanus U Hayku Poccuiickoit denepamuu oT
17.05.2012 Ne 413 «OO0 yrBepxkaeHun ¢eaepaqbHOr0 TroCcyJapCTBEHHOTO
oOpa3oBaTeNbHOIO  CTaHAapTa  cpeaHero  obmiero  oOpaszoBaHus»  (C
MOCJIETYIOIIMMU U3MEHEHUSIMHU );

npuka3 MunHucTtepcTBa 00pa3oBaHus M Hayku Poccuiickoit denepanuu oT
31.03.2014 Ne 253 «O06 ytBepxknaenun dDenepanbHOro MepeyHsi YYeOHUKOB,
PEKOMEHIYEeMbIX K  HCIOJB30BAHMIO  MPU  pEANU3alUd  HMMEIOIIMX
rOCy/IapCTBEHHYIO aKKpPEAUTALUIO OOpa30BaTENbHBIX MPOrPaMM HAYAIbHOTO
00111eT0, OCHOBHOTO OOIIIETO, CPEAHErO OOIIET0 00pa30BaHU» (C MOCIEIYIOMUMHI
M3MEHECHUSIMMU );

CanuTapHo-3muaeMuonorndeckue npasuia U Hopmatussl CanlluH 2.4.2.2821-10
«CaHUTapHO-3MUEMHUOJIOTHYECKUE TpeOOBaHUA K YCIOBUSM U OpraHu3aiuu
oOyueHuss B 00IIEOOpa30BaTEIbHBIX  YUYPEXKICHUSX»,  YTBEPKICHHbBIE
[locTtanoBnenrem [J1aBHOrO TroCyJapCTBEHHOTO CaHUTApHOrO Bpadya PO ot
29.12.2010 Ne 189;

[IpumepHass ocHOBHasi oOpa3oBaTeibHas MporpaMMa CpeaHEro  OoOWIero
oOpaszoBanusi, 0J00peHa pernieHueM QeAepaTbHOTO YyU4eOHO-METOIUYECKOTO
oObeuHEeHus 1o o01iemMy o0pazoBaHuio (TpoTokoa 3acedanus ot 28.06.2016 Ne

2/16-3);

AnreOpa u Hauana mMaTeMatuyeckoro aHaiauza. COopHuk padbouux nporpamm.10-
11 xmaccel:/ ydeb. mocobue st oOmieoOpa3oBaT. OpraHu3amuil : 0a30BBIA U
yrayOonenusiii ypoBuu/ coct. T.A. bypmucrpoBa — 2-e uzn., nepepad. — M.:
[Ipoceemenue, 2018.

['eometpusi: CoopHUK paboumnx nporpamm.10-11 kmaccer:/ yaed. mocobue ass
o01eo0paszoBar. opranu3aiuii : 0a30BbIi U yri1yOneHHbIH ypoBHH/ cocT. T.A.
BypmuctpoBa — 2-e u3zg., nepepab. — M.: [Ipocsemienue, 2018.

[TonoxxeHne o0 CTPYKType, MOpSJKE pa3pabOTKH H YTBEPXKACHHUS padoumnx
IporpaMM II0 OTAEIBHBIM YYEOHBIM MpeaMeTaM, IUCHHMIUIMHAM, Kypcam MOY
«Ixona Ne 1 um. anmupana A. M. Kanuaunay.



1. Ilmanupyemblie pe3yJibTaThl OCBOCHHUSI Y4eOHOI0 MpeaMeTa

[InanupyemMble TMYHOCTHBIE pe3yJabTaThbl ocBoeHUs: OOl
JIuunocmmuuie pezyromamot ¢ chepe omuouienuil 00yuarowuxca K cede, K ceoemy
300p086b10, K NO3HAHUIO CeDA:

— OpueHTalusi oOydarolMXcsd Ha JOCTHXKEHUE JIMYHOTO CHACThS, pealn3aluio
MMO3UTUBHBIX KU3HEHHBIX MEPCHEKTUB, MHUIIMATUBHOCTh, KPEATUBHOCThH, TOTOBHOCTh
M CIOCOOHOCTh K JMYHOCTHOMY CaMOOTPENEICHUI0, CITIOCOOHOCTh CTaBUThH IEIU U
CTPOUTH KU3HEHHBIE TUIAHbI;

— TOTOBHOCTHb M CIOCOOHOCTHh OOECTIEUHTh ce0€ M CBOMM OJM3KHM JTOCTOMHYIO
YKU3Hb B IIPOLECCE CAMOCTOSITENBHON, TBOPUECKON U OTBETCTBEHHOM JEATEIbHOCTH;

— TOTOBHOCTb M CIOCOOHOCTh OOYYaromuxcsi K OTCTaWuBaHUIO JIMYHOTO
JIOCTOMHCTBA, COOCTBEHHOT'O MHEHHS, TOTOBHOCTh M CIIOCOOHOCTH BBIpA0ATHIBAThH
COOCTBEHHYIO TMO3UIIMIO 10 OTHOIICHHUIO K OOIIECTBEHHO-TIOJIUTUYECKUM COOBITUIM
MPOIIIOTO U HACTOSIIEr0 HA OCHOBE OCO3HAHUS U OCMBICICHHS] UICTOPUH, JTYXOBHBIX
LIEHHOCTEU U JOCTUKEHUM HaIlleW CTPaHbl;

— TOTOBHOCTb W  CHOCOOHOCTH  OOy4YaromuxXcsi K  CaMOPa3BUTUIO |
CaMOBOCTIIMTaHHUIO B COOTBETCTBUHU C OOIICUYETIOBEYECKUMHU IIEHHOCTSMU U UJeaIaMU
IPaKJAHCKOTO 00IIecTBa, MOTPEOHOCTh B (PU3MUECKOM CaMOCOBEPIICHCTBOBAHUH,
3aHSITUSX CIIOPTUBHO-03/I0POBUTEIBLHON AEATEIbHOCTHIO;

— TPUHATHE U pealv3alus EHHOCTEeH 310pOBOTO U 0e30MacHOro o0pasa *KHU3HH,
OepeXHOe, OTBETCTBEHHOE U KOMIIETEHTHOE OTHOIIEHHE K COOCTBEHHOMY
(hbU3UYECKOMY U MCUXOJOTUUECKOMY 37I0POBbIO;

— HENpUSATHE BPEAHBIX MPUBBIYCK: KypeHHUs, YIOTPEOJCHUS  aJIKOTOJs,
HapKOTHUKOB.

JInaHOCTHBIE pe3yabTaThl B cepe OTHOIIEeHU oO0yyatomuxcs k Poccun kak
Ponune (OteuecTBy):

— poccuiickas HMJACHTUYHOCTh, CIHOCOOHOCTh K OCO3HAHHMIO POCCHUUCKOM
WJICHTUYHOCTA B TMOJIUKYJIBTYPHOM COIMYME, YYBCTBO MPUYACTHOCTH K HCTOPUKO-
KYJbTYPHOM OOIIHOCTH POCCHUHCKOTO Hapojaa W cyapde Poccuu, maTpuoTHsM,
TOTOBHOCTb K CITy>)K€HUIO OTEUYECTBY, €T0 3alIUTE;

— YB@XEHUE K CBOEMY HapoAy, YYBCTBO OTBETCTBEHHOCTH Iiepelr PoauHoOu,
TOPJOCTH 3a CBOM KpaH, cBO PonnHy, mpoluioe U HacTosIIee MHOTOHAIIMOHATIBHOTO
Hapojia Poccuu, yBaskeHHe K TOCyIapCTBEHHBIM CUMBOJIaM (repo, diar, ruMH);

— (opMupoBaHUE YBAKEHUSI K PYCCKOMY SI3BIKY KaK TOCYIapCTBEHHOMY SI3BIKY
Poccuiickonn depepanuu, SBISIOMIEMYCS OCHOBOM POCCHUMCKOW WICHTUYHOCTU H
[JIABHBIM (DAKTOPOM HAIMOHAIBLHOTO CAMOOIIPE/IETICHNUS,

— BOCIIUTAHHME YBAXKEHUS K KYJIbTYpE, SA3bIKaM, TPAAUIMAM U 00bIYasIM HApPOJIOB,
npoxxuBaromx B Poccurickonn @enepanuu.

JTuunocmmuoie pezynomamot 6 chepe omHowieHUl 00y4aAOUUXCA K 3AKOHY,
20Cy0apcmay u K 2paxcoancKkomy oouiecmaey:



— TPaXIAHCTBEHHOCTb, TI'PaXJAAHCKAsl ITO3UIMUSA AKTUBHOTO M OTBETCTBEHHOIO
YJICHA POCCHICKOr0 OOIIECTBA, OCO3HAIOUIETO CBOM KOHCTUTYLMOHHBIE IIpaBa U
0053aHHOCTH, YBaXKalOILEro 3aKOH U IPABONOPSAOK, OCO3HAHHO MPUHUMAIOLIETO
TpaJMLMOHHBIE HAIlMOHAIbHBIE M  OOILEYEIOBEYECKME TI'yMAHUCTUYECKUE U
J€MOKpPAaTU4YECKHE LIEHHOCTH, TOTOBOT'O K YYaCTHUIO B OOILIECTBEHHOM KU3HU;

— IpU3HAHUE HEOTUYKJAEMOCTU OCHOBHBIX IIPAaB U CBOOOJ] YEJIOBEKA, KOTOPHIE
IpPUHAJUIEKAT KAXKJIOMY OT POXKIEHUS, TOTOBHOCTh K OCYIIECTBICHUIO COOCTBEHHBIX
npaB U cBOOO 0€3 HapylIeHUs IpaB U CBOOOJ IPYruX JIMI, TOTOBHOCTh OTCTAWBATh
COOCTBEHHBbIE IIpaBa U  CBOOOJBI 4YEJNOBEKA M TIpa)kJaHMHA  COIJIACHO
oOLIeNPU3HAHHBIM IPUHIMIIAM U HOPMaM MEKIyHapOIHOrO MpaBa U B COOTBETCTBUU
¢ Koncturynmen Poccuiickon ®@enepanuu, npaBoBasi ¥ NOJIUTHYECKAs TPAMOTHOCTB;

—  MHUPOBO33PEHHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
OOILIECTBEHHOM MPAaKTUKU, OCHOBAaHHOE Ha AMAJIOre KyJIbTYp, @ TAKXKE Pa3TMYHBIX
(opM 0OIIECTBEHHOT0 CO3HAHMS, OCO3HAHUE CBOETO MECTA B MOJIUKYJIBTYPHOM MHPE;

— MHTEpPUOpM3aLHs LUEHHOCTEH JIEMOKpPaTHU U COLUHUAIBHOW COJMIAPHOCTH,
TOTOBHOCTB K JOTOBOPHOMY PETryJIMPOBAHUIO OTHOILIEHHWU B TPYIIIE WIM COUUAIBHON
OpraHU3aLNY;

— TOTOBHOCTb OOyYaroluxcsi K KOHCTPYKTMBHOMY YYacTHIO B MPUHATHH
pElIeHnH, 3aTParuBaroLINX UX MPaBa U UHTEPECHI, B TOM YHUCJIE B Pa3IMYHBIX opMax
OOIIECTBEHHON CaMOOpraHMu3allMi, CaMOYIpPAaBJICHUS, OOILECTBEHHO 3HAYUMOMU
NEeATEIIbHOCTH;

— TPUBEPKEHHOCTh  WJEAM  HHTEpPHALMOHAINW3MaA, JPYyKObI, paBEHCTBA,
B3aMMOIIOMOIIM  HApOJOB;  BOCHUTAHUE  YBAXKHUTEIBHOIO  OTHOLICHHS K
HallMOHAJIBHOMY TOCTOUHCTBY

—  ©JIMHCTBY JIIOAEH, NX YyBCTBaM, PEJIMTHO3HBIM YOCKICHUM;

— TOTOBHOCTh  OOYYalOIIUXCS MPOTHBOCTOSATH  HMJIEOJIOTMH  DKCTPEMHU3MA,
HallMOHAIM3Ma, KCeHOPOOWHU; KOPPYMNIMH; JTUCKPUMUHALMU IO COLUAIBHBIM,
PEIUTHO3HBIM, pACOBBIM, HALMOHAIBHBIM IPU3HAKAM M JIPYTUM HETATUBHBIM
COLIMAJIbHBIM SIBJICHUSM.

JTuunocmmuote pezyibmamot 6 cghepe omHouteHUIl 00yHAIOMUXCA C
OKPYHCAIOUWUMU JIIOObMU:

— HPABCTBEHHOE  CO3HaHME W  TIOBEJACHHME HA  OCHOBE  YCBOCHHS
0OIIEYeIOBEYECKNX IIEHHOCTEHW, TOJIEPAHTHOTO CO3HAHUS W TOBEJCHHUS B
MOJIUKYJITYPHOM MHpE, TOTOBHOCTH M CHOCOOHOCTH BECTH AMAJIOr C JAPYTUMH
JIOJbMH, JOCTUTaTh B HEM B3aUMOIOHUMAHHUSA, HAXOAUTh OOIIME UEIH U
COTPYIHMYATH JUISl UX JOCTHIKEHUS,

— TIPUHATHE TYMAHMCTHYECKMX LEHHOCTEH, OCO3HAHHOE, YBAXKUTEIBHOE H
n00pokenaTelbHOE  OTHOIICHWE K  JIPyrOMy  4YeJOBEKYy, €ro  MHEHHIO,
MHUPOBO33pPEHUIO;

— CIOCOOHOCTH K COMNEPEKMBAHUIO U (POPMUPOBAHUE TO3UTUBHOTO OTHOILLIEHUS K
JOJSM, B TOM YHCJE K JIMIAM C OTPAHWYEHHBIMH BO3MOXHOCTSIMHU 3JI0POBbSI U

HWHBaJIHUOaM, 6epe>1<Hoe, OTBCTCTBCHHOC N KOMIICTCHTHOC OTHOIIICHUC K (I)I/ISI/I‘-IGCI(OMY
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U IICHUXOJIOTUYECKOMY 3JI0POBBIO JPYIMX JIIOJEM, YMEHHME OKa3blBaTb IIEPBYIO
ITIOMOLIb;

— (opMHpoBaHHE BBIPAKEHHOW B MOBEACHUM HPABCTBEHHOW MO3MUIMH, B TOM
quclie CIIOCOOHOCTH K CO3HATENIIbHOMY BBIOOPY /100pa, HPAaBCTBEHHOI'O CO3HAHUS U
[IOBEJICHUSI Ha OCHOBE YCBOEHHUS OOILEYEIOBEYECKMX LIEHHOCTEH M HPABCTBEHHBIX
YqyBCTB (4€CTH, 10Jra, CIPABEUIMBOCTH, MUJIOCEPAUS U IPYKeET0o0us);

— pa3BUTHE KOMIICTEHUUH COTPYAHUYECTBA CO CBEPCTHHKAMH, JIE€TbMHU
MJIQJIIIIETO BO3pacTa, B3pOCIBIMU B 00pa30BaTEIbHON, OOIIECTBEHHO IOJIE3HOM,
y4eOHO-UCCIIE0BATEIBCKOM, IPOEKTHON U IPYTUX BUJAX JEATEIBHOCTH.
JIMYHOCTHBIE pe3yNbTaThl B cpepe OTHOIICHUH 00yUaIOIUXC K OKPYKAIOLIEMY
MHPY, )KUBOH IIPUPOJIE, XYI0KECTBEHHOU KYJIbTYypE:

— MHPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH,
3HAYUMOCTH HAyK{, TOTOBHOCTh K Hay4YHO-TEXHHYECKOMY TBOPUYECTBY, BIIaJICHHEC
JOCTOBEPHON HMH(pOpMAINMEl O MEPEAOBBIX MTOCTHKCHHUSIX U OTKPBITUSX MHUPOBOH H
OTCUECTBCHHOW HAyKH, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUAX 00 YCTpOWCTBE
MUpa 1 OOIIECTBa;

— TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHHIO, B TOM YHUCJIE CaMOOOpa30BaHUIO,
Ha TPOTSDKCHUM BCEHW JKU3HHU; CO3HATEIHLHOE OTHOIIEHHWE K HEMPEPHIBHOMY
00pa30BaHUI0 KaK YCJIOBUIO YCHENTHOM MpoecCUOHATbHOW U  OOIIECTBEHHOMN
TESITeIbHOCTH;

—  DKOJIOTUYECKas KyJbTypa, OepekHOE OTHOIICHUS K POAHON 3eMiie, TPUPOTHBIM
oorarctBaM Poccuu u MHpa; MOHMMaHWE BIHUSHHUS COLMAIbHO-DPKOHOMHYECKHUX
MPOIIECCOB HA COCTOSIHUE TMPUPOJHOW M COLMAIBLHOM Cpejbl, OTBETCTBEHHOCTHh 3a
COCTOSIHUE€  MPUPOJHBIX  PECypcoB;  yMEHUS U  HaBBIKM  Pa3yMHOIO
MIPUPOIOTIOIH30BAHUSI, HETEPIIUMOE OTHOIIEHUE K JCHCTBUSAM, MPUHOCAIIUM Bpe
HKOJIOTUU; TPUOOPETEHHUE OIBITA IKOJIOTO-HAMIPABICHHOM JIEATEIbHOCTH;

— OCTETUYECKOE OTHONIICHHUS K MHPY, TOTOBHOCTh K OCTECTHYCCKOMY
00yCTpONCTBY COOCTBEHHOTO OBITA.

JIuunocmmuoie pezynomamot ¢ chepe OMHOWIEHUTI 0OYUAIOUUXCA K CEMbE U
pooumenam, 6 MOM Yuciie nOO20MOBKA K CEMEUHOU HCUIHU:

— OTBETCTBEHHOE OTHOLIEHHWE K CO3JaHUI0 CEMbHM HAa OCHOBE OCO3HAHHOIO
IIPUHATHS HEHHOCTEW CEMENHOM KU3HU;

— TOJIOKUTEIbHBIM 00pa3 ceMbH, pPOAUTENbCTBA (OTLOBCTBA M MAaTEPUHCTBA),
MHTEPUOPHU3ALIMS TPATUIUOHHBIX CEMEHHBIX LIEHHOCTEH.
JTuunocmmuoie pesyniomamol 6 cpepe omuowienus odyuaruuxca Kk mpyoy, 6 cghepe
COUUANbHO-IKOHOMUYECKUX OMHOWCHUIL:

— yYBaXEHHE KO BceM (opmMaM COOCTBEHHOCTH, TOTOBHOCTh K 3alllUTE CBOECH
COOCTBEHHOCTH,

— OCO3HaHHBIM BBIOOp Oyayiei mnpodeccuu Kak MyTh U CIOCO0 pealn3aluu
COOCTBEHHBIX KU3HCHHBIX IJIAHOB;



— TOTOBHOCTH O0YYaIOIIMXCS K TPYAOBOHM MPOPECCHOHATEHON AeATEThHOCTH KaK
K BO3MOYKHOCTH y4YacCTHUSl B PEIICHUU JHYHBIX, OOIIECTBEHHBIX, FOCYAAPCTBEHHBIX,
OOIIeHAIIMOHABHBIX MTPOOJIEM;

— TMOTPEOHOCTh TPYIAUTHCSA, YBAXKEHUE K TPYAy U JIOJAAM TpyJa, TPYIOBBIM
JTOCTHXKEHUSIM, J0OpPOCOBECTHOE, OTBETCTBEHHOE W TBOPYECKOE OTHOILIEHUE K
Pa3HBIM BUJAM TPYAOBOU IESITEIbHOCTH;

— TOTOBHOCTb K CaMOOOCITYXMBAaHMIO, BKIIIOYass OOyYE€HHE U BBIIIOJIHEHHE
JOMAIIIHUX 00SI3aHHOCTEH.

JTuunocmmuote pezyiomamot ¢ chepe gpuzuueckoz2o, nCUX0102U4ecK020,
COUUAIbHO20 U AKAOEMUUECKO20 O1a20N0NYUUA 00YHAIOUWUXCA:

- (1)I/ISI/I‘ICCKOC, OMOIIMOHAJIBHO-TICUXOJOI'MYCCKOC, COIMAJIBHOC 6JIaI‘OHOJIy‘II/IC
06yqa101111/1xc;{ B JKH3HH O6pa3OBaT€JILHOﬁ opranmsalyy, OIIYIMICHUC JICTbMU
0e30I1aCHOCTH U IICUXO0JIOTHYECKOr0 KOM(bOpTa, I/IH(i)OpMaHI/IOHHOﬁ 0e30I1aCHOCTH.

[Inannpyemble MeTannpeaAMeTHbIE pe3yJabTaThl ocBoeHU OOI1
MeranpeaMeTHbIE PE3yJIbTAThl OCBOCHHSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl
MIPEICTABICHBI TPEMsI IPYIIIaMU YHUBEPCATbHBIX yueOHbIX nercTBuil (Y'Y ).

Pezynamuenwvie yHusepcaivHbvle yueodHvle Oelicmeus
BhIlyCKHUK HAYyYUTCS:

—  CaMOCTOSITENBHO ONPENENATh LENH, 331aBaTh IApaMETpPbl U KPUTEPHUH, IO
KOTOPBIM MO>KHO OIPEJIEIUTH, YTO LIEJIb JOCTUTHYTA,;

— OLECHUBATh BO3MOJKHBIE IIOCJIEACTBHS JOCTH)KCHMS IIOCTAaBICHHOM LEIU B
JESITeIbHOCTH, COOCTBEHHOM KU3HU U JKU3HU OKPY’KAIOLUX JItOJIeH, OCHOBBIBAsICh Ha
COOOPaKEHUSIX ITUKH U MOPAJIH;

— cTaBUTh M (OpPMYyIUpOBaTh COOCTBEHHBbIE 3aJaud B 00pa30BaTEIbHOU
NESATENBbHOCTH U dKU3HEHHBIX CUTYaLUSIX;

— OLIEHUBATb PECYPCHI, B TOM YHUCJIE BpEMS U JIpyrue HeMaTepUallbHbIE PECYPCHI,
HEO0OXOAMMBIE JUIsl TOCTUKEHUS TOCTABICHHOW LIETIH;

— BbIOMpaTh MyTh AOCTWXKEHHUS UEIH, IUJIAHUPOBATh PEUIEHUE MOCTaBIIEHHBIX
3a]1a4, ONTUMU3UPYS MaTepuaibHble 1 HEMaTepHalIbHbIEC 3aTPaThl;

— OpraHu3oBbIBaTh A(M(PEKTUBHBIA TMOUCK PECYpPCOB, HEOOXOAUMBIX  JIS
JOCTHKEHHUS IIOCTABIICHHOM 1IENH;

—  COITOCTABJIATH MOJYYEHHBIA pe3yJIbTaT AEATEIbHOCTH C IOCTABICHHOW 3apaHee
LETIBIO.

Ilo3HaBaTeJbHBIC YHHBEPCAJIbHBIEC YUeOHBbIE AeHCTBUA
BrinyCkHUK HayuuTCS:

— HCKAaTh W HaxOJHWTh OOOOIIECHHBIE CIIOCOOBI peIIeHHs 3ajJay, B TOM 4YHUCIIE,
OCYIIECTBJISTh Pa3BEPHYTHIH WH(GOPMAIMOHHBIA TIOMCK M CTaBUTh Ha €r0 OCHOBE
HOBBIC (yueOHbBIC U TTO3HABATEILHBIC) 3a/1a4H;



— KPUTHYECKH OLEHMBaTh M HHTEPHPETUPOBATH HHPOPMAIUIO C Pa3HbIX
NO3UIMI, pacmo3HaBaThb M (PUKCUPOBATH MPOTUBOPEUYUs B HUH(GOPMALMOHHBIX
HMCTOYHUKAX;

— HCIOJB30BAaTh  PA3JIMYHBIE  MOJEIbHO-CXEMAaTHYECKHE  CpeacTBa UL
IPEICTABIICHNs CYIIECTBEHHBIX CBA3€H W OTHOLICHHH, a TAaKXe IPOTHUBOPEUYMH,
BBISIBJICHHBIX B HH()OPMALIMOHHBIX UCTOYHUKAX;

— HAaXOJWTh U IIPUBOJWUTH KPUTHUYECKHE APIYMEHTHI B OTHOLIECHUU JCUCTBUHI U
CYKJEHUI JPYroro; CHOKOMHO U pa3yMHO OTHOCUTBCS K KDUTHUECKUM 3aMEUYaHUsIM B
OTHOILIEHUU COOCTBEHHOTO CYKJEHHS, paCCMaTpUBaTh UX KAK pPeCypc COOCTBEHHOIO
pa3BUTHS;

—  BBIXOJIUTH 32 paMKHU y4€OHOIO MpeaIMeTa U OCYLIECTBIIATh LieJICHAIIPABICHHBIM
MOMCK BO3MOXKHOCTEH Il IIMPOKOTO MEPEHOCa CPEJICTB U CIIOCOOOB IEUCTBUS;

— BBICTpauMBaTh HMHAMBUAYAJIBHYIO OOpa30BaTEIbHYI) TPACKTOPHIO, YUHUTHIBAS
OTPAaHUYEHHUSI CO CTOPOHBI IPYTUX YYACTHUKOB U PECYPCHBIE OIPAHUYECHUS;

— MEHATH U YJEPKUBATH PA3HBIE NTO3UIINHU B ITI03HABATEIBHON AEATEIIBHOCTH

—  Kommynukamuenwie ynusepcanvnule yueoHnvle 0elicmeus
BBIITyCKHHUK HAay4UTCA:

—  OCYILIECTBJISITh JIEIOBYI0O KOMMYHMKAIIMI0 KaK CO CBEPCTHUKAMHU, TaK U CO
B3pOCJIbIMU (KaKk BHYTpH 00pa3oBaTesIbHOW OpraHU3allid, TaKk U 3a €€ MpeesiaMu),
noAOupaTh MAPTHEPOB ISl JICJIOBOM KOMMYHHUKAIMA HCXOAS W3 COOOpakeHUM
PE3yJAbTaTUBHOCTU B3aUMO/JICHCTBUS, & HE TUYHBIX CUMIIATUI;

— TMpPU OCYUIECTBICHUU TPYIIOBOM pabOTHI OBITh KaK PYKOBOJIUTEIEM, TaK U
YJICHOM KOMaHJbl B Pa3HBIX poJisiX (TFeHepaTop HIEH, KPUTUK, HCIOJHUTEb,
BBICTYTAIONINHI, SKCIIEPT U T.1.);

— KOOPJAMHHUPOBATH U BBIMIOJHATH pabOTy B YCIOBHSIX PEATbHOTO, BUPTYAIbHOTO
1 KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

— Ppa3BEpHYTO, JIOTMMHO M TOYHO WH3JaraTb CBOIO TOYKY 3pEHHUS C
HCIIOJIb30BaHUEM aJICKBATHBIX (YCTHBIX U TUCHMEHHBIX) SI3BIKOBBIX CPEJICTB;

— pacno3HaBaTh KOH(M)JIUKTOTCHHBIC CUTYallUH U MPEAOTBpaIlaTh KOHMIUKTHI 0
WX aKTUBHOM (a3bl, BHICTpaMBaTh JICJIOBYI0O W OOpa30BaTEIbHYI0 KOMMYHUKAIIUIO,
n30erast JIMYHOCTHBIX OLICHOUHBIX CYKJICHUH.



[ Inanupyemvie npeomemmuuie pezyavmamul oceoernus OOI]

Yri1y0/1eHHBIH YPOBeHb

«CI/ICTeMHO-TeopeTI/I‘lECKI/Ie pe3yJabTaThbD»

Pasznen

1. BBINyCKHUK HAYYHTCS

V. BbINyCKHHUK IOJIYYHT
BO3MO’KHOCTh HAYYUTbHCHA

Ilean ocBoeHMSsI

HJ’IH YCIICUIHOT'O ITPOAOIPKCHHU A

Jlns obecneuenus

npeaMera oOpa3oBaHMs B03MOAICHOCIU YCNEUWHO20
NPOO0NdHCEHUSL 0OPAZ0BAHUS NO
I10 CIIELIMATILHOCTSIM, CBSI3aHHBIM C CHeYUATbHOCIAM, CEAZAHHBIM C
MIPUKJIATHBIM UCIIOJIb30BaHUEM ocywecmenenuem HayuHoii u
MaTCMaTHKH UCCNe008ameNb KOl
desmenvHocmu 6 ooracmu
MAMEMAMUKU U CMENCHBIX HAYK
TpeOoBanus k pe3yjbTraTam
Dnemenmul — CB06OIHO ONEPUPOBATL: MOHATHAMY: | — Jlocmuoicenue pe3yibmamos
meopuu KOHEYHOE MHOKECTBO, DJIEMEHT paszoena ll;
MHOIHCECME U MHOKECTBA, IIOJMHOYECTBO, —  onepuposamv noHsMueMm
MamemamuuecKkoil nepecedycHue, 00beAMHEHNUE U onpeoenenusl, 0CHOBHbIMU
JIOZUKU Pa3HOCTh MHOXECTB, YUCIIOBBIC

MHO’KECTBA Ha KOOPINHATHOU
IIPSIMOM, OTPE30K, MHTEPBAJI,
IIOJIyUHTEPBaJI, IPOMEXKYTOK C
BBIKOJIOTOW TOUYKOMH, rpaduueckoe
IIPEJICTaBICHUE MHOKECTB Ha
KOOPAWHATHOW IIOCKOCTH;

3a/1aBaTh MHOKECTBA IIEPEYNCIICHUEM
Y XapaKTEPUCTUUECKUM CBOWCTBOM;
ONEepUPOBATH MOHITUSIMHU:
YTBEPXKACHHUE, OTPULIAHKE
YTBEPKACHUSI, HICTUHHBIE U JIO)KHbBIE
YTBEPXKACHUSI, IPUUNHA, CIIEACTBUE,
YacTHBIN cydaid o0rmiero
YTBEPKACHUSI, KOHTPIPUMED;
IIPOBEPATH IMPUHAIIEKHOCTD
AJIEMEHTA MHOXECTBY;

HaXOJUTb [IEPECEUEHUE U
00beTMHEHNE MHOXKECTB, B TOM YHCIIE
IpeJICTaBICHHBIX IpaUUecKy Ha
YKUCJIIOBOM IIPSIMOM U HA

suoamu onpeoenetull,
OCHOBHbIMU BUOAMU
meopem;

—  NOHUMAamv cymo
KOCB8EHHO20
00KaA3amenbcmed,

—  onepuposamv NOHAMUIMU
CUEMHO20 U HECUEMHO20
MHOJCECBA;

—  NPUMEHSIMb Menmoo
MamemMamuyeckotl
UHOYKYUU OJISl NPOBEOEHUS.
paccyxicoeruti u
00KaA3amenbcme u npu
peuleHul 3a0au.

B noeceownesnoui sxcusnu u npu
uzyueHuu opyeux
npeomemos:

— UcCnojavzoeambvb meopemuKko-
MHOHCECMBEHHBI SA3bIK U

! 3nech u anee: 3HATH ONpeJIEICHHE IOHATHS, 3HATh U YMETh 0OOCHOBBIBATH CBOMCTBA (IIPU3HAKH, €CJIM OHH €CTh)

TIOHATHSA, XapaKTEPpU30BaTh CBA3U C APYT'UMHU IOHATUAMU, NIPEACTABIIAA OHO IMMOHATHUE KaK 4YaCTh HEJIOCTHOI'O

KOMIIJICKCA, UCITIOJIb30BATh ITOHATHUEC U €TO CBOMCTBA Ipyu TPOBEACHNUN paccymzlem/n‘/'l, J0Ka3aTCJIbCTB, PCIICHUH 3aJ1ay.




KOOPJIMHATHOM IJIOCKOCTH;
IMPOBOAUTH AOKA3aTCIbHBIC
paccyXIeHUs JUisi 000CHOBAHMS
UCTHHHOCTHU YTBEPKICHUH.

B nosceonesnou orcuznu u npu uzyuenuu

Opyaux npeomemos:

MCII0JIb30BaTh YHCIIOBbIE MHOYKECTBA
Ha KOOPIMHATHOMU IIPSIMOM U HA
KOOPJIMHATHOM IJIOCKOCTH ISl
ONMCAHUS PEATIbHBIX IPOLIECCOB U
SIBIICHHI,

IIPOBOAMTD JOKA3aTEIbHbIE
paccyX/€HUs B CUTyaLUsIX
MIOBCEHEBHOM KU3HHU, IIPU PELICHUU
3a/1a4 U3 JIPYrux MpeIMeToB

AZBIK I02UKU O/ ONUCAHUSL
PeanbHbIX NPOYeccos u
AGNIeHULL, NPU peueHuu
3a0ayu Opyaux y4yeOHbvIX
npeomemos

Yucnha u
GbIpadsceHUs

CB00OOHO OTIepUPOBATH MOHATHIMMU:
HaTypaJIbHOE YHUCIIO0, MHOYKECTBO
HATypaJIbHBIX YHCEJ, LIEJIO€ YHUCIIO,
MHOKECTBO IICJIBIX YUCEll,
O0OBIKHOBEHHAs APOOb, IeCATUIHAS
Ipo0b, CMEITIAHHOE YHCJIO,
palMOHAIbHOE YU CIIO, MHOKECTBO
paloOHATBHBIX YHCEII,
HppanyoHaJIbHOE YHCIIO0, KOPEHD
CTCIICHU N, JCHCTBUTEIHLHOC YHCIIO,
MHOKECTBO JCHCTBUTEIBHBIX YHCEI,
reoMeTpUYecKasi HHTePIpeTaIus
HaTypaJbHBIX, LEJbIX, PALIMOHAJIbHBIX,
JIECTBUTEIILHEIX YHCEIT,

MOHUMATh U OOBSCHATH PA3HUILY
MEXAY MO3UIIMOHHON 1
HETO3HUI[MOHHON CHCTEMaMU 3aITiCU
YHCell,

MEePEBOUTH YHUCIIA U3 OJHOU CUCTEMBI
3anucy (CUCTEMbI CUMCIICHHUS) B
ApYryo,

JIOKa3bLIBaTh U HCIOIL30BATh
MPU3HAKY JIETMMOCTU CyMMBI U
MIPOU3BEJICHUS NTPU BHIIOJHEHUN
BBIYHCIICHUI U PEIICHUU 3a]1a4;
BBITIOJIHSITh OKPYTJICHUE
palMOHANBHBIX U UPPALMOHATBHBIX
qucen ¢ 33JaHHOI TOYHOCTBIO;
CpPaBHUBATH JICUCTBUTEIIbHBIC YHCIIA
pa3HBIMH CIIOCO0aMU;
YIOPSIOYNBATH YHCIIA, 3aTMCAHHBIC B
BHUJI€ OOBIKHOBEHHOM U JECATUIHON

Hocmuoicenue pesynbmamos
pazoena ll;

Cc80000HO Onepuposamv
YUCTIOBBLMU MHOICECTBAMU
npu pewienuu 3a0au;
NOHUMAMb NPUYUHBL U
OCHOBHblE Udeu
pacuuperus 4ucio8blx
MHOICECE,

811a0emsv OCHOBHbIMU
NOHAMUAMU MeopUul
oenumocmu npu peueHuu
CMAaHOapmHuIx 3a0ay
umems 6a306vle
npeoCcmasieHust o
MHOCECBe KOMNIEKCHbIX
yucen,

€80000HO 8bINOIHAMb
MOAHCOeCmEeHHble
npeobpazosanus
MPUSOHOMEMPULECKUX,
J102apuUpMuiecKux,
CMENeHHbIX BbIPANCEHUTL,
enadems popmynoti 6unoma
Hvromona;

NPUMEHAMb NPU PeuleHUn
3a0au meopemy 0 TUHEUHOM
npeocmasnenuu HO/I,
NpUMEHAMb NPU peueHuu
3a0ay Kumaiickyro
meopemy 06 0Cmamkax;,
NPUMEHAMb NPU peuleHuu
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JIpoOu, YKClia, 3aMCaHHbBIC C
UCIIOJIb30BaHNEM apru(PMETUIECKOTO
KBaJPAaTHOTO KOPHs, KOPHEH CTETICHU
OoubIie 2;

— Haxoauth HOJ[ u HOK pa3zubsiMu
croco0aMH U MCII0Ib30BaTh UX TIPH
pEIICHUH 3a]1a4;

—  BBINOJIHATH BBIYUCIICHHS U
npeoOpa3oBaHMs BIPAKEHUH,
coJiepkKaliuX JeHCTBUTEIbHbIE YHCTA,
B TOM YHCJIC KOPHU HATypajIbHbIX
CTCIICHEH;

—  BBINIOJIHATH CTaH/IAPTHBIC
TOXJIECTBEHHBIC MPEOOPa30OBaHUS
TPUTOHOMETPUYECKUX,
Jorapu(pMHUECKUX, CTCTICHHBIX,
WUPPALMOHATILHBIX BBIPAXKCHUI.

B nosceounesnoui scuznu u npu usyueHuu
Opyaux npeomemos:

—  BBINOJIHATH U OOBSCHATH CPAaBHEHUE
pe3yNbTAaTOB BHIYMCICHUH MPU
pelIeHUN MPaKTUYECKUX 3a]1a4, B TOM
qrclie MPUOIMKEHHBIX BBIYMCIICHUH,
UCIIOJIB3YsI pa3HbIE CIIOCOOBI
CpaBHEHUHU;

— 3aluChIBaTh, CPABHUBATH, OKPYTJIATh
YHUCJIOBBIC JJAHHBIC peabHbIX BEIMUYUH
C UCIOJIb30BAaHUEM Pa3HbIX CUCTEM
WU3MEPEHUS;

— COCTaBJISITh M OLIEHUBATh Pa3HBIMHU
Croco6aMu YMCIIOBBIE BHIPAKEHUS
TP PEIIEHUN TTPAKTUUECKHUX 3a/1a4 U
3a/1a4 U3 IPYrux y4eOHBIX MTPEIMETOB

3a0au Manyio meopemy
Depma,

YMemb 8bINOIHAMb 3ANUCD
YUCIA 8 NOSUYUOHHOLL
cucmeme CHUCIeHUs
NPUMEHSAMb NPU PeueHUU
3a0a4 meopemuxo-
yuCcn08ble PYHKYUU: YUcio u
cymma oenumernetl,
@ynxyuro Dinepa;
NPUMEHSAMb NPU PeueHUU
3a0a4 yenHvle OpooU;
npUMeHsmb NPU peueHuu
3a0a4 MHO20YIEeHbl C
OeticmeumenbHbIMU U
yenvimu Kodgguyuenmamu,
61a0emsv NOHAMUSIMU
nPUBOOUMDBLLL U
HenpugoOUMbLL MHO2OUNEH
U NPUMEHAMb UX NpU
peutenuu 3a0ay;
NPUMEHAMb NPU PeueHun
3a0au OcHOBHYI0 meopemy
aneebpuol;

NPUMEHAMb NPU PeueHUU
3a0a4 npocmetiuiue
@YHKYUU KOMNIEKCHOU
nepemeHHou Kax
2eomempuieckue
npeobpazosanus

Ypasnuenusa u
Hepagencmea

— (CB000aHO OMEpUPOBATH NOHATHUAMU:
ypaBHEHHE, HEPAaBEHCTBO,
PaBHOCHJIbHBIEC YPABHEHUS U
HEpaBEHCTBA, ypaBHEHNE,
ABJISOILEECS CIIEJCTBUEM JIPYrOro
ypaBHEHHS, ypaBHEHUS,
PaBHOCHJIbHBIE HA MHOYKECTBE,
paBHOCUJIbHBIE TPE0Opa3OBaHuUs
YpaBHEHUN;

— pemaTh pa3HbIe BUIbI YpaBHEHUH 1
HEPaBEHCTB U X CHCTEM, B TOM YHCJIE
HEKOTOpbIE ypaBHEHUs 3-i U 4-1
cTerneHe, ApoOHO-paIMOHAIBHBIC U
UppalnoHabHbIE;

Hocmuorcenue pe3ynbmamos
pazoena ll;

€80000HO onpedensims mun
u 8v16Upamsv Memoo
peuienus NOKa3amenbHbIX U
n02apu@dmuiecKux
YpaeHeHull U HepageHCcms,
UPPAYUOHAIbHBIX
YpaeHeHull U HepageHCcms,
MpUSOHOMEMPUYECKUX
YpaeHeHull U HepageHCcms,
ux cucmem,

Cc80000HO peuams
cucmembl JUHEUHbIX
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OBJIaJICTh OCHOBHBIMU THIIAMHU
MOKa3aTeNIbHbIX, JOrapuMUUIECKUX,
UPPALMOHATIbHBIX, CTEIIEHHBIX
yYpaBHEHU U HEPABEHCTB U
CTaHJapTHBIMU METOJAMH UX
pelIeHnui U MPUMEHSTh X MU
pEILIEeHNN 3a/]a4;

NPUMEHSTh TeopeMy besy k pelienuto
ypaBHEHUM;

IIPUMEHATH Teopemy Buera miis
pEIIEeHUs] HEKOTOPBIX YpaBHEHUI
CTETEeHHU BbIIIE BTOPOIi;

[IOHMMATb CMBICII TEOPEM O
PaBHOCUJIBHBIX M HEPABHOCUIIbHBIX
peoOpa3oBaHUAX YPaBHEHHUM U yMETh
UX JI0OKa3bIBaTh;

BJIQ/IETh METOJIAMU PEIICHHS
YpaBHEHUM, HEPABEHCTB U UX CUCTEM,
YMETb BBIOMPATH METO]] PELICHUS U
000CHOBBIBaThH CBOI BBIOOD;
UCIIOJIb30BaTh METOJ] HHTEPBAJIOB JJIsI
pellleHus: HEPABEHCTB, B TOM YHUCIIE
JTPOOHO-PANMOHAIBHBIX U
BKJIIOUYAIOITUX B ce0s
UPpaLMOHATIbHBIE BBIPAXKCHMUS;
pemiaTte anredpanveckie ypaBHEHUS U
HEPAaBEHCTBA U UX CUCTEMBI C
napamMeTpaMu aaredpandyeckum 1
rpadu4ecKuM METO/1aMH;

BJIQ/IETh Pa3HBIMU METOJIaMU
JI0Ka3aTeNIbCTBA HEPABEHCTB;

pelaTh ypaBHEHUS B LEJIBIX YUCIIAX;
n300pakaThb MHOKECTBA Ha
IUIOCKOCTH, 3a/1aBaeMble
YpaBHEHUSMHU, HEPABEHCTBAMU U MX
CUCTEMAaMHU;

¢BOOOIHO HCIIOJIB30BATH
TOKJECTBEHHBIE MMPEOOPa30BaHUsI ITPH
pelIeHNN YPaBHEHUM U CUCTEM
ypaBHEHU U

B noeceonesnoii srcuznu u npu uzyuenuu

Opyaux npeomemos:

COCTaBIISITh M PeIlaTh YPaBHEHUS,
HEPABEHCTBA, UX CUCTEMBI ITPH
pelleHnH 3a7a49 JPYTUx y4eOHbIX
IPEIMETOB;

BBITIOJTHSATH OIEHKY MPaBIONOA00MS

VPABHEeHU,

pewams 0OCHO8HbIE MUNbL
VPA8HeHUll U HePaBEeHCME C
napamempamu,
NPUMEHAMb NPU peLteHuu
3a0a4 HepageHcmeda
Kowu — bynaxoesckoeo,
bepuynnu;

umems npeocmasieHue o
HEepaseHCcmeax mexicoy
CpeoOHUMU CIMEeNneHHbIMU
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pE3yNbTaTOB, OJIYYaEMbIX IIPU
pEILIEHUH PA3INYHBIX YPaBHEHUH,
HEPaBEHCTB U UX CUCTEM IIPH
pELICHUH 337a4 APYTHX YIeOHBIX
MIPEAMETOB;

COCTaBJIAATh U pellaTh YpaBHEHUS U
HEPAaBEHCTBA C IapaMeTpaMHu Ipu
pellIeHnu 3a71a4 APYTrux yaeOHbIX
IIPEIMETOB;

COCTaBJISITh YPABHEHHE, HEPABEHCTBO
WJIU UX CUCTEMY, ONHUCHIBAOIINE
pEaIbHYIO CUTYaLUI0 WIH
MPUKIIAJHYIO 3a7a4y,
MHTEPIIPETUPOBATDH [10TYYEHHbIE
pe3ynbTaThl;

HCII0JIb30BaTh IPOrPaMMHbIE
CPEJCTBA MPU PELIEHUH OTAEIbHBIX
KJIACCOB YPaBHEHUI M HEPABEHCTB

Dyukyuu

Bnagerb noHATUSAMU: 3aBUCUMOCTD
BEJIMYMH, QYHKLHUS, ApTYMEHT U
3HaueHUe PyHKIHH, 00JIacTh
OIIpeIeNIEHUs] 1 MHOKECTBO 3HAUCHHH
¢GyHKIMH, rpaduK 3aBUCUMOCTH,
rpadux GyHKIMH, HYTU QYHKINH,
IPOMEXYTKH 3HAKOIIOCTOSIHCTBA,
BO3paCTaHHE Ha YHCIOBOM
IPOMEXYTKE, yObIBAHHE HA YHCIOBOM
IPOMEXYyTKe, HanOoJbllee U
HauMeHbIllee 3HaYeHHe (PyHKINN Ha
YHCIOBOM ITPOMEXKYTKE,
nepuoanyeckas QyHKIUs, IEpUO,
YeTHasl U HeueTHas (QyHKIUHU; YMETh
HOPUMEHSTH 3TH MOHATUS IPU
pelLIeHNH 3a/a4;

BJIA/IETh NIOHSATUEM CTETICHHAS
(GyHKIMS; CTPOUTH €€ rpaduK U yMETh
IIPUMEHATH CBOWCTBA CTEIICHHOU
(GYHKIMM NIpU pEeLIeHUH 3a]1ay;
BJIAJICTh MOHATUSAMH IOKA3aTeIIbHAS
(byHKLUS, SKCTIOHEHTA; CTPOUTh UX
rpaduKy ¥ YMETh IPUMEHSITh
CBOMCTBA MOKA3aTeNbHON (QYHKIIUU
IIPU pEIIeHUH 3a/]a4;

BJIAJICTh MMOHATHEM JlorapupMuiecKas
(byHKLUS; CTPOUTH €€ TpapHK U YMETh
IIPUMEHSATH CBOWCTBA
JorapupmMuueckon GyHKIIMU TpU
pelIeHnH 3aady;

- ,HOCWZ usiceHue pes3yibmamoes

paszoena II;

—  81a0emv noHAmMuUeM
ACUMNMOMyl U yMemb €20
NPUMEHSIMb NPU PeULeHUU
3a0au,

—  NpUMEHsMb Memoobl
PpeweHust npoCmetux
oughghepenyuanvhvix
VPasHeHull nepeozo u
8MOPO20 NOPSAOKO8
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—  BJIAJIETh NOHATUSAMU
TPUTOHOMETpHUECKHe QYHKIUY;
CTPOUTH UX TpadUKHU U yMETh
MPUMEHSTh CBOMCTBA
TPUTOHOMETPHUSCKUX (PYHKIIHIA TPU
pEIlIeHUH 3a]1a4;

—  BIIQJICTh MOHSATHEM OOpaTHas
(GYHKIHS; TIPUMEHSTh 3TO TIOHATHE
IIPU PEIICHUH 3a]a4;

— TPUMEHSTH IPU PEIICHUH 33734
CBOWCTBA (PYHKIUI: YETHOCTb,
NEPUOANYHOCTb, OTPAHUUEHHOCTb;

— TPUMEHSTH IPU PEIICHUU 337124
npeoOpa3zoBanus rpaduKoB QyHKIIHIA;

—  BJIAJETh MOHATUSMHU YHCIIOBAS
MOCJIEI0BATEIBHOCTb,
apudmeTnyecKas u reoMeTpudecKas
POTPECCus;

— TPUMEHSATH IPU PEIICHUH 3a7a4
CBOICTBA U MPHU3HAKU
apuQMETHIECKON 1 TEOMETPHISCKOMN
MIPOTPECCUi.

B nosceonesnou srcuznu u npu usyuenuu
Opyaux yueOHbIX NPpeoMemos:

OTIpPeNIeNIATh 1O TparKaM U UCTIOIb30BaTh
JUTSL pEIICHUs TPUKIIATHBIX 3a7a4
CBOICTBA pEANIbHBIX MPOIECCOB
3aBUCUMOCTEN (HaubomnpIIne u
HaMMEHBIIINE 3HAYCHUS, TPOMEKYTKH
BO3pACTaHUs U YObIBaHUS (QYyHKIIMH,
IPOMEKYTKH 3HAKOIIOCTOSIHCTBA,
ACHMIITOTBI, TOUKH Mepernda, nepuo
U T.IL.);

— HHTEpIpEeTUpOBaTh CBOICTBA B
KOHTEKCTE KOHKPETHOH NMpakTHYECKON
CUTYAIIHH;.

—  ONpeAessTh Mo rpadukam
IpoCTeNIINe XapaKTePUCTUKU
NEPUOTUNIECKUX MTPOIIECCOB B
OMO0JIOTHH, SKOHOMHUKE, MYy3bIKE,
PaaMoCBA3M U JIp. (aMIUIUTYA,
MEepPUOJI U T.11.)

Onemenmot
MamemamuyecKoz2o
ananusa

Bnanets nonsituem 0eCKOHEYHO
yOBIBaroIIasi reoMeTpudecKas
IIPOTpPeCCHUs U YMETh IPUMEHSTh €T0
IIPU PELLIECHUN 3a/1a4;

MIPUMEHSATH JIJISl PEIICHHUS 3a7a9 TEOPHIO
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IIpEaciioB,

BJIaACTh IIOHATUAMUA OCCKOHEUHO

OomnpIIKE U 0ECKOHEYHO MaJIble
YHCJIOBBIC IIOCIIEI0BATEILHOCTH H
YMETh CPaBHUBATh OCCKOHEYHO
0oJIbIIIME U OSCKOHEYHO MaJIble
[IOCIE0BATEIBHOCTH;

Texcmoenie 3a0auu

Pemmats pa3nble 3a/1a4u MOBBIILICHHOM
TPYIHOCTH;

aHaATM3UPOBATh YCIOBHE 3aauH,
BBIOMPATh ONTHMAIbHBIN METOJ]
pelleHus 3a1aun, paccMaTpuBas
pa3INYHBIE METO/IBI;

CTPOUTH MOJIENb PEIICHUS 3aJauH,
MIPOBOAMTH TOKA3aTEIbHbBIE
paccyXJIeHHs ITPH PEIICHUH 33/1a4H;
pemiats 3a1a4u, Tpedyroue nepedopa
BapHUaHTOB, IPOBEPKHU yCIIOBHUH,
BbIOOPA ONTUMANILHOTO PE3yJbTaTa;
AHAJTM3UPOBATh U UHTEPIIPETUPOBATH
MOJTy9YCHHBIC PEIICHUS B KOHTEKCTE
yCIIOBUS 33]]a4, BEIOUPATh PEIICHNUS,
HE NMPOTUBOPEYAIINE KOHTEKCTY;
MIEPEBOUTH MPHU PEUICHUH 3a1a41
nHpopMaIuoo u3 0THON HOPMBI
3aIMCH B IPYTYIO, UCTIOIB3YS IPU
HEO0XO/IUMOCTH CXEMBI, TAOIUIIB,
rpaduku, TuarpamMmal.

B nosceonesnoii srcuznu u npu uzyuenuu

Opyaux npeomemos:
peliaTh IpakTHYECKHUe 33Ja4u U
3a/1a4¥ U3 IPYruX MpeIMETOB

- ﬂocmuofceﬂue pesyiomanmos

paszoena ll

T'eomempus

Bnanets reomerpuyeckumu
MOHATHUSMH TIPH PEIICHUH 3a7a4 ’
IPOBEIEHUN MaTEMAaTUYECKUX
pacCyXIeHHI;

CaMOCTOSITENILHO (hOPMYITHPOBATH
OTIpeieNIeHUs] TEOMETPUYECKUX UTYD,
BBIJIBUTATh TUIIOTE3bI O HOBBIX
CBOMWCTBaX M MpU3HAKaX
reoMeTpUUYECKUX GUryp u
000CHOBBIBATh MJIM OIIPOBEPraTh UX,
000011aTh WJIM KOHKPETU3UPOBATh
pe3ysbTaThl HAa HOBBIX Kilaccax Guryp,
MIPOBOTUTH B HECITOKHBIX CITYJasIx
KJaccuuKanuio GUryp mno

Hmems npeocmasnenue 0o
AKCUOMAMUYECKOM
Mmemooe,

671a0emb NOHAMUeM
2eomempuiecKue mecma
MoYex 8 NPOCMpaHcmee u
VyMemb NPUMEHsIMb UXx OJisl
peulerus 3a0au;

VyMemb npuUMeHsmy OJisl
peulerus 3a0a4 c8olcmad
NJIOCKUX U O8YCPAHHBIX
Venos, mpexepaHHozo yena,
meopembl KOCUHYCO8 U
CUHYCO8 OJIs1 MPeXepaHHO20
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Pa3IUYHBIM OCHOBAHUSM;
UCCIIEIOBATh YEPTEIKH, BKITIOUAS
KoMOuHaImu (GUryp, U3BJIEKaTh,
UHTEPIIPETHPOBATH U
npeoOpa3oBbIBaTh HHPOPMALIUIO,
IPE/ICTaBICHHYIO Ha YepTexkKax;
pelIaTh 3a/1auu reOMETPUUIECKOTO
COJCpIKaHuAd, B TOM YUCJIC B
CUTYaIUsIX, KOTJIa aITOPUTM PELICHUS
HE CJIEAyeT SIBHO U3 YCIIOBHS,
BBITIOJIHATH HEOOXOIUMBIE ISt
peliCHus 3a4a4r JOIMOJIHUTCIILHBIC
HOCTPOEHHS, HCCIIEA0BATh
BO3MOXHOCTb IIPUMCHCHUA TCOPEM U
dopMyn Ui pelieHus 3aaad;

yMeTh (POPMYITHUPOBATH U IOKA3BIBATH
TeOMETPUUYECKUE YTBEPKICHUS,
BJIAJICTh MIOHSATUSIMH CTEPEOMETPHUH:
npu3Ma, napajulesIenuIes, MMpaMuia,
TETpasp;

UMETh NPECTaBICHNUs 00 akcnoMax
CTCPCOMCTPHH U CIICACTBUAX U3 HUX U
YMETh IPUMEHATH UX MPH PELICHHH
3ajay;

YMETb CTPOUTH CEUCHHUSI
MHOTOTPaHHHUKOB C UCIIOJIb30BaHUEM
Pa3siIn4YHbIX METOJ0B, B TOM YHCJIC U
METOJ1a CIIE/I0B;

UMETb MIPEICTABICHHUE O
CKpCIIUBAIOINUXCS NPSAMBIX B
IPOCTPAHCTBE M YMETh HaXOAUTh YToJl
H paCCTOAHHUE MCKIY HUMMU,
HIPUMEHSTHh TEOPEMBI O
HapanjiebHOCTH NMPSAMBIX U
TUTOCKOCTEH B MTPOCTPAHCTBE NIPU
pELIeHUH 3a]a4;

YMETB IIPUMEHATH I1apajlIeIbHOE
MIPOCKTUPOBAHUE JIJISI U300PaKEHUS
$uryp;

YMETh IPUMEHATH
NEPIEHIUKYIISIPHOCTH IPSIMOMN U
IUIOCKOCTH TIPH peIIeHUH 3a]1ay;
BJIAACTDH MMOHATUAMU OPTOTOHAJIBHOC
MMPOCKTUPOBAHUEC, HAKIIOHHBIC 1 UX
IPOEKIUH, YMETh IPUMEHATH TEOPEMY
0 TpeX NMEPHEHAUKYIAPaAxX IIpU
pELIeHUHN 33/Ja4;

yena;

61a0emob NOHAMUEM
NEepneHOUKYIAPHOe CeyeHue
nPUMbL U YMEMb
NpUMeHAmMb e20 npu
peutenuu 3a0ay;

umMemsv npedcmasieHue o
080UCMBEHHOCMU
NPABUIbHBIX
MHO202PAHHUKOB,

énaoemov NOHAMUAMU
yenmpanivHoe u
napanieibHoe
npoeKmuposanue u
NPUMEHAMb UX NPU
HOCMPOCHUU CeYeHUll
MHO202PAHHUKOB MEMOOOM
npoexKyull;

umMemv npedcmasieHue o
paseepmie MHO20CPAHHUKA
u Kpamuauuiem nymu Ha
HOBEPXHOCTU
MHO202DAHHUKA,

uMemv npedcmasieHue o
KOHUYECKUX CeYEeHUSX,
umMemsv npedcmasieHue o
Kacaowuxcs cpepax u
KOMOUHAyuy mei 8paujerus
U ymems npuMeHsIims ux npu
peuleHuu 3a0ay;
NPUMEHAMb NPU peueHuu
3a0ay hopmyny
PAccmosiHus Om MouKu 00
NAOCKOCMU,

61a0ems pasHbLMU
cnocobamu 3a0anus NPAMOou
VDABHEeHUAMU U YMenb
NPUMEHSIMb NPU PEUeHUU
3a0ay,

NPUMEHSIMb NPU PEUeHUU
3a0a4 U 00KA3amMenbCmee
meopem 8eKMOPHbLL Menoo
U Memoo KOOpOUHAam;
umems npeocmasieHue 0o
akcuomax obvema,
npUMeHAmb hopMmyvl
00beM08 NPIMOY20JIbHO20
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BJIAJICTh NOHATUSAMU PACCTOSIHUE
MeXIy GUrypamu B IPOCTPAHCTBE,
o0l epneHANKYJISpP ABYX
CKPELIMBAIOIUXCS IPSIMBIX U YMETh
NPUMEHSATH UX MIPH PELICHUHU 337a4;
BJIAJICTh [TOHATUEM YTOJI MEXIY
IPSAMOM U TNIOCKOCTBIO U YMETh
IPUMEHSTH €T0 P PEIIeHUH 3a/1a4;
BJIAJICTh MMOHATUSAMU JIBYTPAHHBIN
yToJl, YTOJI MEX/y IUIOCKOCTSIMH,
NEepIEHINKYIISPHBIE IIOCKOCTU U
YMETb IIPUMEHSTh UX MIPU PELICHUN
3ajad;

BJIAJICTh MOHATUSAMU NPU3Ma,
napasesenune] 1 IpuMeHsTh
CBOMCTBA NapajuieIenuIe a Ipu
pELIeHUH 3a/Jay;

BJIAJICTh MMOHATHUEM MPSIMOYTOJIBHBIN
napajesienune] 1 IpuMeHsTh €ro
NPY PEUICHNH 33/1a4;

BJIAJICTh MOHATUAMH NMUPAMUIA, BUIBI
UpPaMUJL, JIEMEHThI IPaBUIbHOM
NUPaMUIbI U YMETh IPUMEHSTh X
IpU PELIeHNH 3a/1a4;

UMETb MPEJCTABICHUE O TEOPEME
Olinepa, IpaBUIbHBIX
MHOTI'OI'PaHHHKAX;

BJIAJIETh MMOHITHEM TLUIOMIA TN
MIOBEPXHOCTEH MHOTOTPAHHUKOB U
YMETh IMPUMEHSITh €ro MpH peleHUH
3aj1a4;

BJIAJICTh MOHATUSAMH Te€Ja BpaLlCHUS
(UMAMHIpP, KOHYC, ap U cdepa), ux
CEUeHHsI U YMETh MPUMEHATH UX TPU
pELIeHUH 3a]a4;

BJIAJICTh MMOHSTHSMH KacaTelbHbIE
NPSIMBIE U TUTOCKOCTH U YMETh
NPUMEHSATH U3 IPU PELIeHNH 3a/1a4;
UMETb MPECTABIICHHUS O BIIMCAHHBIX U
OINMCAHHBIX cepax U yMeTh
OPUMEHSATH UX MPU PELICHUHU 3a7ay;
BJIQ/IETh NOHIATUSIMU 00BEM, 0OOBEMBI
MHOT'OI'PaHHHUKOB, T€JI BPAIEHUS U
NPUMEHSTH UX TP PEIICHUH 3a7a4;
UMETb MPEJICTAaBICHNE O Pa3BEPTKE
[WIMH/Ipa U KOHYCA, TUIOIIAAN
MOBEPXHOCTH IIMJIMH]IPA U KOHYCA,

napanneienuneoda, npusmvl
U nuUpamuowvl, mempa’opa
npu pewienuy 3a0au;
NpUMeHAMb meopembvl 00
omHouleHUAx 06vemo8 npu
peutenuu 3a0ay;
NPUMEHAMb UHMe2pan Ol
8bIUUCTIEHUS 00bEMO8 U
nosepxHocmetl mei
8PALYEeHUsL, BLIYUCTICHUS
naowaou cghepuieckozo
nosica u 06vema waposozo
cnosi;

umMemsb npedcmasiienue o
O0BUIICEHUSX 8
npoCmMpancmee:
napanieibHoM nepetoce,
CUMMEMPULU OMHOCUMENbHO
NIOCKOCMU, YeHMPATbHOU
cUMMempuu, NOBOPOMe
OMHOCUMENbHO NPAMOL,
BUHMOBOL CUMMEMPUL,
yMemb npuMeHams ux npu
peutenuu 3a0ay;

umems npedcmasiienue o
nIOWAOU OPMO2OHANLHOU
npoexyuu,

umems npeocmasienue o
MpexepaHHoM U
MHO202PAHHOM Yeie U
NPUMEHSIMb CEOUCEA
NIOCKUX Y2ll08
MHO202PAHHO20 Yeid npu
peuleHuu 3a0ay;

umems nPeocmasieHus o
npeobpazosanuu noooous,
20MOmemuuy u ymens
NPUMEHSIMb UX NPU
peuieHuu 3a0a4,

yMemb peuams 3a0ayu Ha
RIOCKOCMU MEMooamu
cmepeomempuu;

yMemb npuUMeHsamb
Gopmynel 06vemos npu
peuieHuu 3a0ay
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YMETb IPUMEHSITh UX MIPH PEIICHUN
3a1a4;

— HMETh MPEJICTABICHHUE O IJIONIA TN
cdepbl 1 yMETh IPUMEHSATH €T0 MPH
pEIICHUH 33]1aY;

— yMETh peniath 3aJa4u Ha KOMOWHAIH
MHOTOTPAaHHHKOB U TEJI BpAILICHHSI,

— WMETh MPEJICTABICHHE O TIOJJOOUH B
MIPOCTPAHCTBE U YMETh PelIaTh 3a1a9u
Ha OTHOIICHUE 0ObEMOB U TUIOMIA/ICH
MOBEPXHOCTEH MOJOOHBIX (QUTYD.

B nosceonesnoii srcuznu u npu uzyueruu
Opyaux npeomemos:

—  COCTaBJIATBH C MCIIOJIb30BAaHHEM
CBOWCTB T€OMETPUUYECKHUX QUTYP
MaTEeMAaTHYECKUE MOJICIH TS
pelIeHHs 3a]1a4 IPaKTUIECKOTO
XapakTepa ¥ 3a/1a4 U3 CMEKHBIX
JMCIIATUIMH, HCCIIEIOBAThH
MOJTyYEHHBIC MOJICITH H
UHTEPIPETHPOBATH PE3YJIbTAT

Bexkmopuot u

— BnageTs noHATUSAMU BCKTOPbI U UX

ﬂocm usftceHue pes3yibmamoe

Koopounamul 6 KOOPJIMHATBHI; pazoena ll;
npocmpancmee — YMETh BBINOJHATH ONEpaIuy Haj —  Haxooumv o6vem
BEKTOpPaMHU; napanneienuneod u
— HCIIOJIb30BaTh CKAIIPHOE mempas’aopa, 3a0aHHbIX
MIPOU3BEJIEHUE BEKTOPOB IIPU KOOPOUHAMamu c80uUx
pelIeHnu 3a1ay; BEPUIUH,
— TPUMEHATh YPaBHEHUE MIOCKOCTH, —  3a0a8ambo NPAMYIO 8
bopMyTy pacCTOSIHUS MEXKIY npocmpancmee;
TOYKaMH, ypaBHEHHE CPEephI IPU —  HaxoOumv paccmosiHue om
pELIeHUH 33/1a4; MOYKU 00 NIOCKOCMU 8
— TIPUMEHSTH BEKTOPHI U METO/T cucmeme KOOpOUHam;
KOOPJIMHAT B MPOCTPAHCTBE MPHU —  HaxoOumwv paccmosiHue
pelIeHnu 3a1a4 MedAHCOY CKPeUUBAIOWUMUCS
NPAMbIMU, 3d0AHHBIMU 8
cucmeme KOOpOUHAM
Hcmopus — Hwmets npencraBieHue o BKIaae Locmuoicenue pesynomamos
MAMEMAMUKU BBIJAIOIIUXCSI MAaTEMaTUKOB B paszoena ll
pa3BUTHE HAYKH;
— TOHUMATh POJIb MATEMATUKH B
pasButuu Poccun
Memoowt — MHcnonb30BaTh OCHOBHBIE METO/IBI —  Jlocmuoicenue pe3ynibmamos
Mamemamuku JI0Ka3aTenbCTBa, IPOBOUTH pasoena ll;

JI0Ka3aTeNTbCTBO M BBIIOIHSTh
OIIPOBEPIKECHHE;
— TPUMEHSTh OCHOBHBIE METOJIBI

npUMeHAMb
Mmamemamudeckue 3HAHUs K
UCCAe008aHUI0
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pelIeHnss MaTEMaTHYECKHX 3a1a4;
Ha OCHOBE MAaTeMAaTUYECKUX
3aKOHOMEPHOCTEW B IIPUPOJIE
XapaKTepu30BaTh KPacoTy U
COBEPLICHCTBO OKPYXKAIOLIET0 MUpa U
IIPOU3BE/ICHNI UCKYCCTBA;
IIPUMEHSTH IPOCTEHIIINE
IIPOrPaMMHBIE CPEACTBA U
3JEKTPOHHO-KOMMYHHUKAIMOHHbBIE
CUCTEMBI IIPH PEILIECHUU
MaTeMaTHYECKUX 3a7ay;
I10JIb30BATHCS IPUKJIAIHBIMU
IIPOrpaMMaMU U IporpaMmmMamMu
CUMBOJIbHBIX BBIYMCIICHUH J1JIs1
HCCIIEJOBAaHUS MATEMAaTUYECKUX
00BEKTOB

OKpYJIcaouje2o mupa
(moOdenuposanue
@uzuueckux npoyeccos,
3a0a4u IKOHOMUKU)
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2.Coneprxkanue y4eOHOI0 nMpeaMeTa
Yriy0JieHHbIH YPOBEHb.

AJureOpa u HayYaJIa aHAJIN3a

IloBTOopeHnne. Pemenne 3amad ¢ UCHONB30BAHUEM CBOMCTB YHMCEI U CHUCTEM
CUMCIICHHs, JNEIUMOCTH, JOJIEW M 4YacTei, NPOLEHTOB, MOAyJel uyucen. PemeHune
3a7ad € MCIOJIB30BAaHWEM CBOWCTB CTENEHEM M  KOPHEW, MHOI'OYJICHOB,
npeoOpa3oBaHUNl MHOTOUYIEHOB MU JIpOOHO-pallMOHANbHBIX BbIpaXeHUU. Perienue
3a/1a4 C MCHOJIb30BAaHUEM TI'PaLyCHOW Mephl yria. Moayib 4ucia U €ro CBOMCTBA.
Pemenue 3aay Ha IBHM>KEHHE U COBMECTHYIO PabOTy, CMECH M CILIABBI C MOMOUIBIO
JUHEHHBIX, KBAAPATHBIX M JpOOHO-PALlMOHAIBHBIX YPaBHEHUH W HUX CHUCTEM.
Pemenne 3ama4 ¢ MOMONIIBIO YMCIIOBBIX HEPABEHCTB U CHCTEM HEPABEHCTB C OJHOU
NEPEMEHHOH, C TPUMEHEHHEM H300pa)KeHMsI YHCIOBBIX IMPOMEXKYTKOB. Perienue
3aJja4 C HCIOJIb30BAaHHWEM YHUCIOBbIX (QYHKIMH M ux rpa¢ukoB. lMcnonb3oBaHue
CBOMCTB M TrpaduKOB JMHEHMHBIX M KBAAPATUYHBIX (QYHKIUNA, OOpaTHOU
MPOMOPIIMOHAIBHOCTH U (PYHKIIUU y=x. ['paduueckoe pemieHue ypaBHEHUH U
HepaBeHCTB. lcmosp30BaHKME oOnepanyvii HaJ MHOXXECTBAMU W BBICKA3bIBAHUSAMM.
Hcrnonbs30BaHnEe HEPABEHCTB U CUCTEM HEPABEHCTB C OJHOW NEPEMEHHOM, YMCIIOBBIX
POMEXYTKOB, UX 00BEAMHEHUN U nepecedeHuil. [IpuMeHenre npu peleHuu 3aaad
CBOMCTB apu(METHUYECKOM U TIeOMETPUYECKOM MpPOrpecCud, CYyMMHUPOBAHUS
OECKOHEYHOU CXOIAIIENC TEOMETPUYECKON TPOrPECCHH.

MHoxecTBa (YUCIOBBIE, TEOMETPUUECKUX (PUTYpP). XapaKTEepUCTUUYECKOE CBOMCTBO,
AJIEMEHT MHOXKECTBA, IIyCTOE€, KOHEYHOE, OECKOHEYHOEe MHOXKeCTBO. CrocoOsbl
3agaHusl MHOXeCTB llogmHOXkecTBO. OTHOILIEHHS NPUHAIJIEKHOCTH, BKIIFOUCHUS,
paBeHcTBa. Omepanuu Haa MHoxecTBamH. Kpyru Oiiniepa. KoHeuHble U
OEeCKOHEUYHbIE, CUETHBIE U HECUETHBIE MHOXKECTBA.

HcTuHHBIE M JIO)KHBIE BBICKA3bIBaHUS, OINEpallMd HaJ BBICKA3bIBAHUSIMU. Aneedpa
gvickazviganuti. CBsi3b BBICKA3bIBAHUN C MHOKE€CTBaMHU. KBaHTOPBI CyIIECTBOBAHUS U
BCEOOIIHOCTH.

3akoHbl JOTUKU. OcHo8Hble no2uvecKkue npasuia. PelleHne JIOTMYecKuX 3a1ay ¢
WCIIOJIb30BaHUEM KPYTOB DUIEPA, OCHOGHBIX TO2UUECKUX NPABUL.

YMmozakmoueHuss. OO0CHOBaHMS U JI0KA3aTeIbCTBO B MaTeMaThke. Teopembl. Bujibi
MaTEeMaTHUYECKUX  YTBEpXKIeHUil. Buovl  doxazamenvcms. Mamemamuueckas
UHOYKYus. Ymeepowcoenus: obpamuoe OaHHOMY, NPOMUBONONONCHOE, 00pamuoe
NPOMUBONONOHNCHOMY OaHHoM). IIprU3HaK U CBONCTBO, HEOOXOAUMBIE U JJOCTaTOYHBIE
YCIOBHUSL.

20



OcHosnasa meopema apugmemuru. Ocmamku u cpasHenus. Aneopumm Eexnuoa.
Kumaiickaa meopema 06 ocmamxax. Manas meopema Depma. Q-uumvie cucmemvl
cuucnenus. Oynkyus Jinepa, Yucio u cymma oeaumerieli HamypaibHO20 YUCd.
Panuannas mepa yria, TPUTOHOMETPUYECKAs OKPYXKHOCTh. TpHUTrOHOMETpUYECKUE
byHKUMKU yKcel U yriaoB. Gopmyibl TPUBEIACHUS, CIOXKEHUSI TPUTOHOMETPUUYECKHUX
byskuii, GopmMysbl ABOMHOTO U MOJOBUHHOTO apryMeHnTa. [IpeoOpa3oBaHue cyMMBl,
Pa3HOCTHU B MIPOU3BEICHUE TPUTOHOMETPUIECKUX (PYHKINN, 1 HA0OOPOT.

Hynu QyHkuumn, npoMexxyTKud 3HAKOMOCTOSIHCTBA, MOHOTOHHOCTh. Haubonbiee u
HauMeHblee 3HaueHue Qynkuuu. [lepmoguueckne GYHKIUM W HAUMEHBIINN

nepuon. YeTHsle 1 HeueTHbIe GyHKIMH. Dyukyuu «OpodHas yvacmo wuciay Y =1{X} u

«yenas yacmo wuciay Y= [X] .

Tpuronomerpudeckue (yHKIIMH YMCIOBOTO apryMEeHTa Yy =COSX, Y=sinx, y=tgXx,
y =ctg x. CBolicTBa U rpaduKy TPUTOHOMETPUUYECKUX (PYHKIIUH.

OOpaTHble TPUTOHOMETpUUYECKHE (PYHKLMHU, UX TJIaBHbIE 3HAYCHUs, CBOWCTBA W
rpadguku. Tpuronomerpuueckue ypaBHEHHS. OIHOPOIHBIE TPUTOHOMETPUUYECKHE
ypaBHEHMS. PemeHne nmpocTelmmx TPUTOHOMETPUYECKUX HEepaBeHCTB. [IpocTenmme
CUCTEMBbI TPUTOHOMETPUYECKUX YPAaBHEHHU.

CreneHb ¢ JICWCTBUTENBHBIM TIOKa3aTelieM, CBOWCTBa creneHu. [Ipocreitmme
nokasaresibHble YpaBHEHUs U HepaBeHCTBa. [loka3arenbHas QyHKUIUSA U €€ CBOMCTBA
u rpaduk. Yucso € u GyHKIUs y =e*.

Jlorapudm™, cBoiictBa sorapudma. JlecATUUHBIA M HaTypadbHBIA JIOrapudm.
[IpeoOpa3zoBanue jgorapu(pMuUyecKux BblpaxkeHui. Jlorapudmuueckue ypaBHEHUs U
HepaBeHcTBa. Jlorapupmuueckass pyHKIUS U €€ CBOMCTBA U TpaduK.

CrenenHas (pyHKIMS U ee cBoMcTBa U rpaduk. UppannoHanbHble ypaBHEHUS.
IlepBruHBIE TPENCTABICHHUS O MHOXECTBE KOMIUIEKCHBIX u4ucen. /leiicmeus c
KoMHIeKcHbiMu uucnamu. Komnnexcno conpscennvie uucaa. Mooyne u apeymenm
yucna. Tpuconomempuueckas gopma Komniekcnoz2o uucia. Pewenue ypasnenuii 6
KOMNJIEKCHBIX YUCAAX.

Meron uWHTEpBaJOB sl pelieHus HepaBeHCTB. [IpeoOpa3zoBanusi rpaukoB
(yHKUMIA: CABUT, YMHOKEHUE HA YHUCIIO, OTPAKEHUE OTHOCUTEIBHO KOOPIMHATHBIX
oceil. ['paduueckme MeTOnbI pelieHUsT YpaBHEHHM U HepaBeHCTB. Perenue
YPaBHEHUH U HEPABEHCTB, COJEPKAILINUX EPEMEHHYIO 101 3HAKOM MOYJIS.

CucreMbl MOKa3aTENbHBIX, JOrapUOMUUYECKUX U HUPPALUOHAIBHBIX YPaBHEHUH.
CucreMbl MOKa3aTeIbHbIX, JOTapU(PMUUECKUX U UPPALIMOHAIBHBIX HEPABEHCTB.
B3aumHuo oOpatHbie PyHkiuu. I'paduku B3auMHO 0OpaTHBIX QYHKIUM.

YpaBHEHUS, CUCTEMBI YPABHEHUH C IIapaMETPOM.
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@opmyna bunoma Hetomona. Pewenue ypasnenuti cmenenu eviuie 2 CheyuaibHbix
suoos. Teopema Buema, meopema be3zy. I[lpusodumvie u Henpusooumvie
mHoeounenvl. OcHosnas meopema aneebpvl. CummempuuecKue MHO20UTIEHb.
L]enouucnennvle u yenro3HauHble MHO20UIEHbI.

Jluogpanmoswi ypasuenus. Llennvie Opoou. Teopema Depma o cymme K8aopamos.
Cymmbl u psidbl, Memoobl CyMMUPOBAHUS U NPUSHAKU CXOOUMOCHIU.

Teopemvl 0 npubaudiceHUU OeUCMBUMENbHBIX YUCET PAYUOHATbHBIMU.

MHnoscecmea na KoopOuHamuoU NIOCKOCHU.

Hepasencmeo Kowu—Byusxoeckozo, Hepagencmeo Hencena, Hepagencmea o
CPEOHUX.

[Tonsarue npenena GyHkuuu B Touke. [lonamue npedena hynkyuu 6 6eCKOHeuHOCmU.
Acumnmomul epaguxa @yuxkyuu. CpasHeHue OECKOHEUHO ManblX U OeCKOHEeUHO
borvwux. HenpepwsiBHOCTE PyHKIIMU. Céoticmea Henpepvighvix yukyuil. Teopema
Beuepwmpacca.

Huddepenunpyemocts ¢pynkuuu. [IponsBonnas gynkuun B Touke. KacarenbHas k
rpapuky ¢yHkuud. ['eomerpuyeckuid u  (PU3MYECKUA CMBICH IMPOU3BOJHOM.
Ilpumenenue npoussoonoi 6 ¢usuxe. Ilpou3BojiHbIE 3IEMEHTApHBIX (YHKIIUM.
[IpaBuna nuddepeHmpoBanus.

Bropas npousBoiHas, ee TeOMeTpUIECKUd U (PU3NIECKUN CMBICIL.

Touku skcTpemyma (MakcuMyMa W MUHUMyMa). VcciiemoBaHue »IIEMEHTapHBIX
(yHKLMIA HA TOYKU SKCTPEMyMa, HAaMOOJIbIlIee M HAUMEHbIIIEE 3HAYEHUE C OMOUIBIO
MpOU3BOAHOU. [locmpoenue ecpagukos yukyuii ¢ nOMOWbIO NPOU3BOOHDBIX.
IIpumenenue npouzeoonou npu peuwtenuu 3aoaq. Haxoorcoenue sxKcmpemymos
@YHKYULl HECKONbKUX NEPEMEHHDBIX.

[lepBooOpasnas. Heonpenenennsiii wuHTerpan. IlepBooOpasHbie 3lIeMEHTapHBIX
¢bynkuwmii. [lmomane kpuBosvHelHOW Tpamnenuu. ®opmyna Herorona-Jleitoaua.
OnpeneneHHblil UHTErpan. Buiuucienue niowaoel niOCKUx uayp u 00vemos men
8paujeHusi C NOMOWbI0 UHmMezpaa..

Memoowl peuienusi pyHKYUOHATLHBIX YDABHEHUU U HEPABEHCMS.

I'eomerpusn

[ToBTropenue. PemieHue 3amad ¢ UCMOJIB30BAaHUEM CBOWCTB (PUTYp Ha TUIOCKOCTH.
Pemenne 3amay Ha 10OKa3aTeNbCTBO M MOCTPOEHUE KOHTpHpUMEpPOB. [Ipumenenue
MPOCTEUIINX JIOTHYECKUX NpaBwi. PelleHue 3agad ¢ MCIOJIb30BAHUEM TEOPEM O
TPEYTOJbHUKAX, COOTHOIICHUM B TMPSMOYTOJIBHBIX TPEYTrOJbHUKAX, (HaKTOB,
CBSI3aHHBIX C YETBIPEXyTOJbHUKAMH. PereHue 3agad ¢ HMCMHOJIb30BaHHEM (HaKTOB,
CBSI3AHHBIX C OKPYXKHOCTSAMH. PelleHne 3amad Ha H3MEPEHUsS Ha IUIOCKOCTH,
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BBIYMCIICHHUS] JUJIMH W IUlowaneil. Pewenue 3a0au ¢ nomowwlo 6eKmopos u
KOOpOUHam.

Harnsanas crepeomerpust. [Ipusma, napamienenumnes], nMpaMua, TETPadp.
OCHOBHBIE TOHATHUS TEOMETPUU B MPOCTPAHCTBE. AKCHOMBI CTEPEOMETPUH U
cienctBus U3 Hux. Ilouamue 06 akxcuomamuyeckom memooe.

Teopema Menenas Ons mempadopa. llocTpoeHne ce4eHUd MHOTOTPAHHUKOB
MeroaoM  ciaenoB. lleHTpanbHOe mpoekthpoBaHue. IlocTpoeHue — cedeHui
MHOTOTPAHHUKOB METOJIOM MPOEKIIUIA.

CkpemuBaronecss mpsMble B IPOCTPAHCTBE. YTOJN MEXKAYy HUMH. Memoowl
HAXO0HCOEHUS. PACCMOSHUL MENCOY CKPEUUBATOUWUMUCS NPAMBIMU.

TeopeMbl 0 mapalIeIbHOCTU MPAMBIX U IJIOCKOCTEH B mpocTpaHcTe. [lapanienbHoe
NPOEKTUPOBaHUE U U300pakeHue ¢uryp. [eomempuueckue mecma moueKk 8
npocmpancmee.

[leprieHIUKYISIPHOCTh NPSIMOM M IUIOCKOCTU. OpPTOTOHAIBHOE MPOEKTHUPOBAHUE.
Haxnonnsie u nmpoekuuu. Teopema o TpexX NepHeHIuKyIspax.

Buovr  mempasdpos. Opmoyenmpuueckuii. mempas’dp, KAapKACHblL mempal’op,
pasHocpaunslii. mempal’op. llpsamoyeonvuviti mempa’op. Meouanvt u Oumeouarsl
mempasopa.

Jlocmpausanue mempasopa 0o napaiieienuneod.

Paccrosinus mexnay ¢urypamu B mpocTpancTBe. OOUMN MEPHEHIUKYISP JIBYX
CKPEILUBAIOIIUXCS MPAMBIX.

VYribel B npoctpancTBe. llepneHaukyispHble MIOCKOCTH. [110wadb opmocoHanbHou
npoexyuu. Ilepnenouxynsapuoe ceuenue npusmvl. TpexepanHvli U MHO202CPAHHbIIL
yeon. Ceouicmea NIOCKUX Ven08 MHo2oeparHo2o yena. (Ceoucmea NaAOCKUX U
08Y2DAHHBIX Y2108 MpexepaHHo2o yaia. Teopemvl KOCUHYCO8 U CUHYCO8 Ol
MpexzpanHo2o yaiua.

Buabsl MHororpaHHukoB. Pazeepmiu muozocpannuka. Kpamuavwue nymu Ha
NOBEPXHOCU MHO202DAHHUKA.

Teopema Ounepa. llpaBunbHblE MHOTOTPAHHUKH. /[8oticm@eHHOCMb NPABUILHBIX
MHO202DAHHUKOS.

IIpuzma. Ilapamnenenunen. CpoiictBa napamienenunena. IIpsMoyronabHbIil
napasuienenunes,. HakiioHHbIE TPU3MBL.

ITupamuga. Buasl nupamMuja. OIEMEHTbl TMpaBUIbHOW mnupamuabl. [lupamuasl ¢
PaBHOHAKJIOHEHHBIMH peOpaMu U TPaHsIMHU, NX OCHOBHBIE CBOWCTBA.

[Tnomaan NoBEpXHOCTEM MHOTOTPAHHUKOB.

Tena BpameHus:: WIMHAP, KOHYC, Iap U cepa. CeueHus UUIUHApPA, KOHyca U
mapa. [1lapoBoii cermMeHT, mapoBou CJIOH, IIApOBOM CEKTOP (KOHYC).

YceuenHnas nupamMuia U yCEUEHHBIN KOHYC.
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Onemenmul chepuueckou eeomempuu. Konuueckue ceuenus.

KacarenpHble npsiMble U TUIOCKOCTH. Briricannslie u onucanubie chepol. Kacarowuecs
cghepol. Kombunayuu men epawjenus.

BexTopsl 1 koopauHaTthl. CyMMa BEKTOPOB, YMHOXKEHHE BEKTOpa Ha YHCIO. YTOIN
MeX Ty BekTopamu. CKansipHOE TIPOU3BEICHHE.

VYpasaenue miockoctu. DopMyia pacCTOSHUS MEXKITY TOUKAaMU. Y paBHEHUE Cephl.
Dopmyna paccmoaunusi om mouyku 0o niockocmu. Cnocobvl 3a0aHus NpamMou
VPasHeHUAMU.

Pewenue 3a0au u ooxazamenbcmeo meopem ¢ NOMOWDbIO GEKMOPO8 U MemOOOoM
KOOpOuHam. DeMeHmbl 2eoMempuu Macc.

[TorsitTne obvema. OOBEMBI MHOTOTPaHHHKOB. OOBEMBI TENl BpalleHUS. AKCUOMbL
obvema. Bvieoo chopmyn obvemos mnpsamoyeonvHoco napannenrenuneodq, NpudmMvl U
nupamudsl. Dopmynvt 0N HaxodcoeHus obvema mempalopa. Teopemwvt 00
OMHOWEHUAX 0OBLEMOS.

Ipunooicenus unmezpana K GbIYUCIEHUIO 00BLEMOB U NOBEPXHOCMEL Mell 8PAUJEHUS.
IInowaow cghepuuecrkozo nosca. Obvem waposozo cios. Ilpumenenue ob6vemos npu
peueruu 3a0au.

[Tnomans chepsl.

Pazeepmxa yununopa u xonyca. Ilnomanb MOBEepXHOCTH UIMHIPA U KOHYCA.
KomMOunHauy MHOTOrpaHHUKOB U TEJI BpaIlleHUSI.

[Tomobue B mpoctpanctBe. OTHOmEHHE OOBEMOB U IUIOMIACH TMOBEPXHOCTEH
MoA00HBIX (uUryp.

Hsuoicenuss 6 mpocmpancmee: NapaiiebHbill NEPEHOC, CUMMEMPUs OMHOCUMENbHO
NIOCKOCHU, YEHMPATIbHASL CUMMEMPUST, NOBOPOI OMHOCUMENbHO NPSAMOL.
IIpeobpazosanue nooodbus, ecomomemus. Pewenue 3adau wna niockocmu c¢
UCNONIL308AHUEM CINEPEOMEMPUYECKUX MEMOOOS.

BeposiTHOCTH M CTATHCTHKA, JIOTUKA, TEOPUA IPadoB 1 KOMOMHATOPUKA
[ToBropenue. Mcnonb3oBaHnue TaOaUIl U AUArpaMM JJjIsl MPEICTABJICHUS JTaHHBIX.
Pemienue 3a1ay Ha MpUMEHEHHE OMUCATENBHBIX XapaKTEPUCTUK YUCIOBBIX HaOOPOB:
CpeaHUX, HAWOOJBIIET0 W HAWMEHBIIEr0 3HAYCHMS, pa3Maxa, IUCIICPCUH H
CTaHJAPTHOTO OTKJIOHCHHS. BbIUMCIIEHHME YacTOT W BEPOATHOCTEH COOBITHIA.
BrrunciieHrue BEpPOSITHOCTEM B ONBITAX C PABHOBO3MOXHBIMU 3JIEMEHTAPHBIMU
ucxomamu.  HMcmonb3oBaHne — KOMOMHATOPUKH.  BbIUMCIICHHE  BEpOSTHOCTEH
HE3aBUCUMBIX coObITH. Mcmonb3oBaHue (QOpMyIbl CIOXKEHUS BEPOSTHOCTEM,
nuarpamm Ditepa, 1epeBa BeposiTHOCTEH, (hopmysibl bepHysui.

Beposamuocmnoe npocmpancmeo. Axcuomovl meopuu 6eposimHocmel.

24



YcnoBHass BepOATHOCTh. [IpaBuino ymHOXeHUsA BeposATHOCTeW. Popmyiia ITOITHOU
BepositHocTu. Dopmyiia baiieca.

JIucKpeTHbIE CllydaliHbI€ BEJIMUMHBI U pacnpenencHnus. COBMECTHBIE paclpeeieHusl.
Pacnpenenenrie CymMMbl W TIPOU3BEIACHUS HE3ABUCHUMBIX CIyYalHBIX BEIUYMH.
MaremaTu4yeckoe OKHJIaHWE U JUCIIEPCUs CIIyYalHOW BEIWYMHBI. MaTeMatnueckoe
OKHMJIaHUE U AUCIEPCHUS CYMMBbI CITyYallHBIX BEJIMUUH.

bunapHas cnywaliHas BenuuuHa, pacnpenencHue bepHymu. ['eomerpuueckoe
pacnpeeieHue. bunomuaneHOE pacnpeneneHue " ero CBOICTBA.
l'unepeeomempuueckoe pacnpeoenenue u e2o c8oUCmaa.

HenpepeiBHbIE ciydaiiHble BEIMYHUHBL. [IIOTHOCTH  BeposITHOCTH. DYHKUHUS
pactpeneneHus. PaBHoMepHOeE pacipeesieHue.

llokazamenvroe pacnpedeneHue, e2o hapamempeol.

Pacnpeoenenue Ilyaccona u e2o npumenenue. HopmanbHOE pacnpeneseHue.
Oynkuus  Jlammaca.  [lapamerpsl  HOpManbHOTO — pacmpeaeneHus. [Ipumepsr
CIy4yalHBIX BEJIMYMH, TOJYMHEHHBIX HOPMAJIbHOMY 3aKOHY (IOTPEIIHOCTh
U3MEPEHUI, POCT YeNOBEKa). [lenmpanvHas npedenvhas meopemd.

Hepasencmeo Yebwviuesa. Teopema UYebviuesa u  meopema bepnynnu. 3axow
bonvuux yucen. Bulbopounwviti memoo uzmepenus eepoamuocmet. Ponv 3axona
bobUIUX YUCe 8 HAYKe, npupooe U oouecmae.

KoBapuanus aByx ciydailHpix BenuuuH. [loHsTHE 0 KOA(DPUIIMEHTE KOPPEISIIHH.
CoBMmecTHbIE HAOMIOJICHUS JBYX CIYyYalHBIX BEIIMUUH. BviOopounsiii Ko puyuenm
Koppensayuu. Jluneunas pezpeccusl.

Cmamucmuueckaa sunomesza. Cmamucmuxa Kpumepus U ee Ypo8eHb 3HAYUMOCHU.
IIposepka npocmetiwux eunomes. IOmnupudeckue pacnpeoenenus U ux cesa3b C
meopemuyeckumu pacnpeoenenusmu. Panzosasn koppensayus.

Ilocmpoenue coomeemcmeu. Hnvexmugnvle u ClOPHEKMUBHbIE COOMEEMCMEUS.
buexyuu. /luckpemnas nenpepvienocme. Ilpunyun {upuxie.

Koouposanue. /leouunas 3anuce.

OcHosHnvie nowsmusi meopuu 2epaghos. /lepegvs. Jleouunoe oepeso. C(CeazHocmeo.
Komnonenmur ceésasnocmu. Ilymu na epaghe. Jiineposvt u I amunomonosst nymu.
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YacTb nporpaMmmbl, popmMupyemasi y4acTHUKAMH 00pa3oBaTebHbBIX

OTHOLLICHUM
10 kaace
Tema ypoxka Martepuanst no Bonoroackoit o6mnactu u lllekcHuHcKOMY paiioHy
1 monyroaue Pemenue 3a1a4, CBSI3aHHBIX C OBITOBBIMH KU3HEHHBIMU
CumMMeTpHs B IPOCTPAHCTBE cutyanusamu lllekcHUHCKOTO paiioHa.
2 nonyroaue. CocraBieHue u petieHue 3a/1a4 ¢ UCIOJIb30BaHUEM MaTepUalioB
[TokasatenbHas QyHKuus paliOHHOM ra3eThl «3Be3/1a».
11 xknace
Tema ypoxka Martepuans! no Bonoroackoit oonactu u lllekcHuHcKOMY paiioHy
1 monyroaue Pemrenue 3amay, CBSI3aHHBIX ¢ OBITOBBIMU YKHU3HEHHBIMU
OOBEMBI TEN cutyanusamu [llexcHUHCKOro palioHa.
2 mosyrojiue. CocraBieHne U pemeHne 3a1a4 ¢ UCIOJIb30BaHHEM MaTepPHajIoB
Crarucruka palioOHHOM ra3eThl «3Be3Aan.
3.TemaTnueckoe NJIaHNPOBAHHUE
10 kacc
Ne | Tema Bcero VYpoxku | k/p MPOEKTHI
n/m 4acoB
Mopayab «Anredpa u Hayajaa

1 JleficTBUTENIbHBIC YHCIIA 18 17 1

2 CrenenHas pyHKIUSA 18 17 1

3 IToka3zatenbHast QyHKIHS 12 11 1

4 Jlorapudgmuueckast pyHKIUSA 19 18 1

5 Tpuronomerpuueckue popmynsr | 27 26 1

6 Tpuronomerpuueckue ypaBaenusi | 18 17 1 1

Moayanb «I'eomeTpus»

7 Hekortopsie cBenenus u3 12 12

8 BBenenue B ctepeoMeTpuio 3 3

9 [TapannenbHOCTb NPSAMBIX U 16 15 1

10 | IlepneHmuKyasIpHOCTD MPSIMBIX U | 17 16 1

11 | MHororpaHHUKHU 14 13 1 1

12 | UroroBoe noBTopeHue 24 29 1

anreOpsl
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6

TCOMETPHH
Hroro 204 194 10 2
11 knace
Ne Tema Bcero VYpoxku | k/p IIPOEKTHI
n/m 4acoB
Moayab «AJredpa m Havaja
aHaJu3a»
1 Tpuronomerpuueckue GyHKIIUN 20 19 1
2 [IpousBoaHas u ee reomerpudeckuii | 20 19 1 1
3 [Ipumenenne  mpomsBomHOW K | 18 17 1
4 Wurerpan 17 16 1
5} Komb6unaropuka 13 12 1
6 DNeMEHThI TEOPUU BEPOSITHOCTEN 13 12 1
7 Cratuctuka 9 8 1
Monayas «I'eomeTpus»
8 Hunuuap, KOHYC, map 16 15 1
9 OOBembl TEN 17 16 1 1
10 Bekropsl B mpocTpaHcTBe 6 6
11 Meroa KoopauMHAT B MpocTpaHcTBe. | 15 14 1
12 HToroBoe noBTropeHue 26 38 1
anreopsl
Uroro 204 193 11 2
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Ouenounnie maTtepuanabl 10 kiaace

Hmozosasa konmpoavnas paboma no mamemamuxe 3a Kypc 10 knacca. Bapuanm 1

bnok 1. Kopenn N- oii crenenu. UppanuoHajbHble yPABHEHHUS.

Nel. HaiiguTe 3Hau€HNE BBIPAKECHUS:

1) [ "v"fﬁ + "l..aﬁ:]_ 2) ":% . ‘:fﬁ 3) I"”l,-'hl_—';' )
10+ +/91 V5
Ne2. Haitnute KOpeHb ypaBHEHUS

) V15—2x = 3 2) Vx+2=4

e —
3) /=72 —17x = —x. Ecnu ypaBHeHue umeer 6osiee 0JHOTO
KOPHSI, B OTBETE 3aIUIINTE MEHBIIUI U3 HUX.

bnok 11. Ctenens ¢ paliuoHAIbHBIM IIOKa3aTeJeM.
IHoka3arenbHbIEe yPABHEHHUS.

Nel. HaiiguTe 3HaueHNE BbIpAXKEHMUS:

|
npu X =42) 23-24
<! |
Ne2. Haiiiute KOpeHb ypaBHEHUS!

x—h
1) 2% =64 2 G) —g3) 6 =0,6-100""

1)

Bnoxk 111 Jlorapupmsl. JJorapudpmuyeckne ypaBHeHus .

Nel. Haitgute 3HaueHUE BBIPAKEHHUS:
log.5

0g3

1) (log.4)-(logs81) 2) +1og,0,2 3) 161547

Ne2. Haiiute KOpeHb ypaBHEHUS:

IDngI[T—fi.r] = -2
log,(x+3) = log,(4x—15)
logs(7 —x) = logs(3 —x) + 1

bnok |V. Tpuronomerpus.

Nel. HaiinuTe 3HaueHNE BbIPaXKECHUS:

1)
3)

b Sinﬁ_?c . C0S 5_?: 2) 22(5]“3?2I> — CGSE?EI:I}
) 12 cos 1447
Stg(5St—vy) —ta(—7) ecmn  tgy=7

Ne2. Haiiiute KOpeHb ypaBHEHUS:

1)

2)

3)

nx+5) |
CO8 ——— = —.
3 2
B otBete 3anumnTe HauOOIBIINI OTPULIATEIbHBIA KOPEHD.
C mdx—3
sin g =1
4

B OTBCTC HAIIUIIIHUTC HaI/I60JII>1HI/II71 OTpHHaTeHBHBIﬁ KOpeHL.
Tlx+6
t ( ) /3

3

B oTBeTe HanUIINTE HAMMEHBIIINM ITOJI0KUTEIbLHBIN KOpPCHb.
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Ne3.  a) Pemmre ypaBHenue sin 2x = 2cos” x.

0) YKaxxuTe KOPHU ATOTO YpaBHEHUS, IPUHAIISKAIINE

OTpE3KY [—; ; T]-

bnok V. Ctepeomerpus.

Nel. OcHoBaHKMEM NIPSMON TPEYTOJbHOM
MIPU3MBI CITYXKUT IPSIMOYTOJIbHBIN
TPEYroJIbHUK ¢ KaTeTamu 6 u 8, BbICOTa
npu3Mel paBHa 10. Haiigure ninomanpb

U

€€ MMOBEPXHOCTH.

Ne2. B npsmoyromsrom mapamnenerunene ABCDA B CiD,
W3BeCTHBI JUIHHBI pébep AB = 16, AD = 12 AAL =T, Hatigute

cunyc yraa mexy mpsmemvs CD i A1C

Ne3. PeGpa tetparapa pasusl 33. Haiiaure muiomanb
CEUCHUS, IPOXOJISAIIECTO Yepe3 CePEeIUHBI UEThIPEX
ero peoep.

Ne4. B npaBHIBHON IECTUYTOJIBHON ITPU3ME

ABCDEFA \BICiD\EFigee pebpa paBubl 48. HalimuTe paccTosiHue

Mexay Toukamu {2 u B

NeS. B npaBuinbHo# 4eThipexyroibHoii mupamuae SABCL touxa

() — nenrp ocHoBanus, S epmuna, SO = 54, AC = 144,

Haiinure 60xoBoe pedpo SA

Ne6. B npsiMoyroinpsHOM NMapajjieenumeie

Haiiure nmuny pe6pa 551,

Ne7. CTopoHbI OCHOBaHUS PAaBUIILHON IIECTUYTOJIBHON MHUPaMUJIbI
paBHbI 72, 60KOBBIE PEOpa paBHBI 5.

Haitigure toiomaas 00KOBOM
HOBerHOCTI/I 3TOI>'I HI/IpaMI/IIILI.

Ne8. Bo CKOJIBKO pa3 yBeJIMUUTCS IUIONIA/lb IIOBEPXHOCTH Ky0a, eciiu

Bce ero péopa yBeInuuTh B 2 pasza?

N29. Haiinute 06b€M MHOTOTpaHHUKA, H300pa)KEHHOTO Ha PUCYHKE

(Bce ABYrpaHHbIE YIJIbl IPSMBIE).

2
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Ne10. B ky6e ABCDA B CiD 1 gajinure yron Mex 1y IpsSMbIME

ABiy B1D1, Orser naiite B rpagycax.

BapuanmiNe2

brok |. Kopenn N- oii crenenn. UppanuoHajbHble yPABHEHHUS.

Nel. HaiinuTe 3HaueHNE BBIPAXKEHMUS:
(3v/5 -3 p ¥9-V36

2) 3) v27.v/9
8—4/15 &4
Ne2. Haliqute KOpeHb ypaBHEHUS
) V3ax—8 =35 ) Vxtl1=3
V2T —by =x
4) . Ecim ypaBHeHue nmeeT Ooee 0THOTO

KOpH:, B OTBCTC 3aIlIUIIUTC OOJIBIIIHI U3 KOpHCfI.

bnok 11. Ctenens ¢ paliuoHAJIbHBIM IOKa3aTeJIeM.
IToxa3aTenbHbIC ypABHCHHS.

Nel. Haitgure 3HaueHUE BBIPAKEHHUS:

P ? 3733, 0.125.5%. 150

2 P P X = 2 _ . . 3. 5
) 10 npm X ) '[ I"Eﬁ ) 3)

-

Ne2. Haiiiute KOpeHb ypaBHEHUS:

(1).1-_:-5 _ l Z'HIZG,‘-I-‘SRII
3 9

1 2) 3."_" b 2x — 2?31' 3)

bnox 111 Jlorapudmel. Jlorapudpmuueckue ypaBHeHHs.
Nel. Haiiqute 3HaueHHE BBIPAYKECHHUS:

2) logylog<25 2) logy,6-log.2,5 3) glozieBl

Ne2. Haiiute KOpeHb ypaBHEHUS:
1) Icrg”[lE—aL.r‘] = —4

2) logs(x*+2x) = logs(x” + 10)
3) log,(4+7x)=log,(1+5x)+1

bnok |V. Tpuronomerpus.

Nel. HaiinuTe 3HaueHNE BbIpaXKEHUS:

s 23m 231 ) 15(5in"69° — cos”69")
) sinToecos ) cos 138°

4) 4tg(—4m+vy) +3tg(y) ecmm tgy=0,2

Ne2. Haiiiute KOpeHb ypaBHEHUS:

o n(2c—7) 1
4) 3 2
B OTBCTC 3aHI/II_UI/ITC l}iaI/I6OJ'ILI_HI/II/I OTpI/II_IaTCJ'IBHBII/I KOpeHL
sin n(x—3)
5) 4 2
B OTBECTC HAIIUIIIUTEC HaI/IMeHBI_HI/Iﬁ HOHOH(HTCHLHLIﬁ KOpCHB.
Tx+2)



6)B oTBeTe HAUIINTE HAUOOJIBIINI OTPUIATEIBHBIH KOPEHb.

Ne3. a) Pemute ypaBHenne cosZx + 10sinx —9 =10,

0) YKaxuTe KOPHHU 3TOr0 YpaBHEHUS, IPUHAJIC)KAIIIHIE

oTpesky [—m;m].
bnok V. Ctepeomerpus.

Nel. Haiigure miomans O0KOBOH

IMIOBCPXHOCTHU HpaBHHBHOﬁ

PR

HIECTUYTOJIbHON TPU3MBI, CTOPOHA bl -
OCHOBaHUS, KOTOPOH paBHa 5,

a Beicota — 10.

Ne2. B mpsiMOyTOJIbHOM TTapaiiesienure e
ABCDA B\ CiD1ysgectast wmnbt pé6ep AB = 13, AD =9,

AAL =12 Haiinure cuHyc yriia Mexxay NpsAMbIMUA DDy BiC

Ne3. PeGpa tetpasapa pasusl 16. Haiiure
IUIOINAb CEUYCHUS, MPOXOIAIICTO Yepe3
CEpeIUHBI YETHIPEX ero pedep. \

Ned. B paBiiIbHOM MIECTUYTONBHON IIpU3ME
ABCDEFAB\C1 D E 1 Figce pebpa paBHBI 40vS | Haiigure
paccrostHre Mesxay Toukamu Biu £

NeS. B nipaBunbHO# ueThipexyrosbhoit mupamuze SABCD touka
() — uentp ocHoBanus, S Bepmmna, SC = 15, BD = 24, Haiigure
anuny otpeska SO

6. B mpssMOyroJibHOM Iapajuiesenure1e ABCDA,B\CiD, HU3BECTHO,
gyro BD1 =23 ABy =22 BC = 6. Haiimute umny pedpa DD

Ne7. CTopoHBI OCHOBaHUS IPABUIIBHOM YETHIPEXYTOIbHOM MUPAMU/IBI
paBHBI 72, 60koBBIC pEOpa paBHbI 164. Halinure miomas
MMOBEPXHOCTU ATOU MUPAMHU/IBI.

Ne8. Bo ckoIbKO pa3 yBEIMYUTCS TUIOMIAb TOBEPXHOCTH
MPaBUIILHOTO TETPAdJIpa, €CIIU BCE €ro pedpa YBETUYUTh B J1Ba pa3a’?

Ne9. Haiimute 00beM MHOTOTpaHHUKA, H300paKEHHOTO HA PUCYHKE
(Bce IByrpaHHBIC YTIIbI IPSIMBIE).
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Nel0. B ky6e ABCDA, B\CiD\ yajinure YIOJI MEXKY IPSAMBIMU

BAiy BD Otser naiite B rpamycax.

HToroBasi KOHTpPoOJIbHasI padoTa mo MmaTemaTuke s 11 kiaacca

Bapmanr 1.
Haiigure 3HaueHHe BHIPAKEHUA Ll +—1—J : S .
7 8/) 28

Hajigute 3HaueHue BhipaskeHua 39-10-1,5- 107,
HaiinuTe 3HaYeHHe BEIPAXKEHHA (J'l_ - Jé}(m - JE] .

Haiixure KopeHs ypasHenus 5% 3% .58¢2 - _1_

125

3. VYcTAHOBHTE CODTBETCTEHE MEMRIY rpadukaMy QYHKNMWE ¥ 3HAYCHHSMH
TPOHIBOAHOH 21X GYHKIUMI B TOUKe X;.

I'PAPHKH

1) 2,5 2) -1

2 1
3 -2 4 L
) 73 '3

6. Kaxaomy M3 YeTHIDEX HEPaBeHCTE B JIEBOM CTOJOIle COOTBETCTBYET OfI-

HO M3 DelleHUH B NpaBoM cTojibue. YCTAHOBHTE COOTBETCTBHE MEMIY
HEPABEHCTBAMH H HX DEIIeHHAMH.

HEPABEHCTBA PEIIEHUSA
A) log,x<1 1) x>4
B) log, x > -1 2) 0‘“;“4
B) log,x <-1 3 “Z

" T) logyx>1 4)0<x<i

7. [aunwii yuacTox HMeeT GOpPMY NPAMOYIOJBHHEA CO CTOpoHAMH 35 M

# 20 M. Xo3aMH OTTOPOANT HA YYACTKE KBAADATHRIA BONBED CO CTODO-
ot 10 M (cM. puc.). HaiiaguTe miolmaak ocTaBmieHcA YacTH yYaCTHAa.
Orper fgafiTe B KBAAPATHLIX METDAX.

10 m

200 M

35 M
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8. B semyknom uermpéxyronceure ABCD wuapecTHo, uro AB = BC,
AD= CD, #B = 59, #D = 147°. Haiigpure yron A. Orper paiiTe
B rpagycax.
C

A
9, [Hanm ase kopolxH, HMeriiHe DOPMY NPABMIBHOH YeTRIPEXYIOABHON
npuamel. IlepBad KopofGka B WeTHpe pasa HHMKe BTOpOii, A BTOpas B

MOJTOpa Dasa mupe nepsoit. Bo ckoabpko paz obnéMm sTOpoli Kopobuua
Bonpiue obLEMaA neproi?

H.......E:I ."...-

10. B cocynme, umeionieM GopMy KOHYCA, YDOBEHb KHIKOCTH AOCTHIAeT %

BeIcOTEI. O0Bém muakocT paBeH 2 wmi. CKOABKO MHJIMIHTDOB
JKAAKOCTH HYXKHO JOJHUTh, YTOOBI HATIOJHHUTH COCYJ AOBepxy?

Bapmuanr 2.
1.  Haii 5 3).17
. anuTe 3Ha4YeHNe BbIPDAXKEHUA | — — ? : ?]'_- .

Haiinure 3uavyenue BoipakeHus 38-10-1,3- 10%.
HaitauTe sHauyeHHe BLRIpAMKEHHA [Jﬁ -5 )(JI_E + Jg]

HaiiguTe KOpeHs ypaBHenusa 2 °%1.27%75 - 2.

64

VeTaHoBHTE COOTEETCTEHE mesay rpaduraMy QYVHKIHA 7 3HAYeHAAMHA
TNpoH3BOAHOH sTHX GYHKOUI B TOUKe Xy.

F'PA®HEH

-B)

% 2) 1,25 3) 0.6 4) 3

KaxxmoMy Ha ueTHIpEX HEPABEHCTE B JIEBOM CTOAOLE COOTBETCTBYET Of-
HO H3 pemeHHH B npasoM cTondue. YCTAHOBHTE COOTBETCTBHE MEXIY

HepABEHCTBAMH H HX DellIeHMAMM.

HEPABEHCTBA PEIIEHHA
- ARy e
A) log; x = -1 1) 5 : e
B) logsx=-1 e
B) logz;x =1 2) 11LITIEIITLIIE
T} logyx<1 1 x
5
3 — Ly
0 5 &
4) LIy
5 x

Ha nnawe ykasawo, 4T0 NMPAMOYCOJAbHAH KOMHATA HMeeT IIONIANE
12 m°. Tounble uaMepeHWA TOKA3ANH, WTO INADHHA KOMHATEH! DABHA
3 ™, a pamHa 4,1 M. Ha CKONBKO KBAAPATHHX METPOB IJIOIALL KOM-
HATHI OTIHYAETCA OT [IOMAAH, VKASAHHOH HA IIaHe?

4,1 m




8. B BrnyknoM uerwlpexyronsHHke ABCD masectwo, uto AB = BC,
AD=CD, £B = 17°, #D = 101°. Haiigure yroa 4. Oreer gajiTe B

rpagycax.
s, 9, CropoHa OCHOBAaHHMA NPABMILHON TpeyroasHod npusmer ABCA,B,C,
paBHa 5, & BBRICOTA 3TOH NPH3MBI PaBHA 43, Hafinure ofmém MIPHEMBL
ABCA B Cy.
B D A, C,
4 A c
B

10. B cocyze, umeoiieM GopMy KOHYCa, YPOBEHb KHAKOCTH JOCTHraeT -;-

BBICOTBI. O6BEM KHAKOCTH. paBeH 60 M. CKONLKO MHIIHIHTPOB
MKHJIKOCTH HYXHO JOJHTb, YTO0Obl HAIIOJHUTE COCYH JOBEPXY?

35



