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IMMOACHMTEJIBHAS 3AIINCKA

PabGouass mporpamma  oOmieoOpazoBaTelibHONM  y4eOHOW  JHCIIUILIHMHA
«Maremaruka» IpeaHa3HaueHa Juisl u3ydeHuss maremaruku B ['TIOY TO
«HTTIby», peanus3yimiemM o0pa3oBaTeIbHYIO IIPOrpaMMy CPEIHEro OOMIero
obpa3zoBaHMsI B  IIpeaejlax OCBOCHHSI  OCHOBHOW  mpodeCCHOHAIbHOM
obpaszoBarenbHoii nporpammbl CITO (OITOIT CITO) Ha 6a3e OCHOBHOIO OOIIETO
o0pa3oBaHUsI IPU MOJATOTOBKE COEIUAJINCTOB CpeJHEero 3BeHa II0
cineguagbHocT 43.02.13 TexHoJOTrHus MapUKMaXEpCKOro HMCKYCCTBa
COLIMAJIBHO-?KOHOMHYECKOTO NpOdrIsi.

IIporpamma pazpaborana Ha ocHoBe TpeOoBaHuii PI'OC cpennero obimero
o0pa3oBaHUsI, NPEABSIBISIEMbIX K CTPYKTYpE, COAEP>KAHUIO M pe3yjbTaTam
OCBOCHH S y4eOHOU AUCHUILUTUHBI «MaTemMaTuka», ¢ yueroM [IpumepHoil 0CHOBHOI
00pa3oBaTeNbHON IMPOrpaMMbl CPEAHEro o0mero oOpa3oBaHHs, ONOOPEHHOH pelieHueM
(benepanbHOro y4eOHO-METOANYECKOTO 00BEINHEHHS TI0 001IeMy 00pa30BaHUIO (ITPOTOKOI
or 28 wrons 2016r. Ne 2/16-3) m1 B COOTBEeTCTBHH ¢ PeKOMeEHIAIHUsSIMH TI0
OpraHu3aluM MOJIyUYeHUsI CPEJHEro o0Iero oopa3oBaHusl B Mpeaeiax OCBOCHHUS
o0pa3oBaTeNbHBIX IIPOrpaMM cpeaHero mpodeccuoHaJIbHOTO 00pa3oBaHHUsI Ha
0aze OCHOBHOro obOIero oOpa3oBaHUsI C ydeToM TpeboBaHui denepanbHbIX
rocyJ1apCcTBEHHBIX 00pa30BaTEIbHBIX CTAaHAAPTOB M MOJIydaeMol mpodeccuu
WM CHEIUAJIbHOCTH CpeaHero npodeccHuoHalbHOro obpazoBaHHUsi (MHCHMO
JlemapTaMeHTa TOCYIapCTBEHHOW MOJUTHKUA B cdepe MOATOTOBKH pPabdOYUX
kanpoB u JI1O Munobpuayku Poccum ot 17.03.2015 Ne 06-259).

Copneprkanue nporpammbl «MaTemMaTHuKa) HaOpaBJIEHO Ha JOCTHUXKEHUE
CIEAYIOIINX LeJIel:

e obOecrieueHue chOPMUPOBAHHOCTH MPEACTABICHUN O COIMAIbHBIX,
KYJBbTYPHBIX U HCTOPHUYCCKUX (l)aKTOan CTAHOBJICHUSI MaTECMAaTUKH,

e obecrieuenre chOpPMHUPOBAHHOCTH JIOTHYECKOTO, aJITOPUTMUUYECKOTO U
MATEMATHUYCCKOTO MBIIIJICHUS ,

e o0ecneyeHue cPOPMHUPOBAHHOCTH YMEHUN NIPUMEHSITH ITOJIyUYEHHBbIE
3HAHUSI IPU pPElIeHUH pa3JINYHbIX 3a/]a4;

e obOecneyeHue C(POPMHUPOBAHHOCTH MNPEACTABJICHHNW O MaTeMaTHUKe Kak
4acTU OOIIEYEJIOBEUECKON KYJBbTYpPbl, YHUBEPCAJIbHOM SI3bIKE HayKH,
TTO3BOJIAIOIIIEM OIMHUCBIBATD U U3YyYaThb PCAJIbHBIC ITPOLCCCHI U SABJICHUS .

B mporpammy BKITIOUEHO coJep>KaHHe, HalpaBJICHHOe Ha (GOpMHpPOBAHUE Yy
CTYJIEHTOB KOMIETEHIINI, HEOOXOAUMBIX IJIs1 KadecTBeHHOro ocBoeHmst OITOIT
CIIO nHa 6a3e OCHOBHOI'O 00IIIeTO 00pa30BaHUS C IOJIYUYEHHEM CPEIHEro oOIIEero
o0pa3oBaHUsI; MPOrpaMMBbl IIOJATOTOBKHM CIIELIUAJIMCTOB CpPEIHEro 3BEeHa
(ITIICC3).

IIporpamma  yueb6HONM  aucoumiauHbl «MaremMaTuka»,  peajn3yrolias
o0pa3oBaTeJIbHYI0O MNpPOrpaMMy CpeaHEero oO0Imero oOpa3oBaHHUsSI B IIpejeiiax
ocBoeHust OIIOIT CIIO na 0a3e ocHOBHOro oOmiero oopa3oBaHHsI, YTOYHSIET
colmep>kaHue yd4deOHOro Marepuana, II0CIeIOBATeIIbHOCTh €ro H3y4eHUs,
pacripenienieHue y4eOHBIX 4acoB, TEMaTHUKY pedepaToB, YUIHUThIBAsl CHCIUPUKY
oporpaMM MOJATOTOBKHM  CIIEIIMAJIUCTOB  CPEJIHEro 3BEHa, OCBanBaeMou
CHeMaJIbHOCTH.



OBIIIASI XAPAKTEPUCTUKA YUYEBHOM
JANCIHUITIJINHBI <MATEMATHUKA»

MaremaTuka  siBisieTcst  (pyHIaMeHTanbHOUW  o0mieoOpa3oBaTeabHOU
JUCIIUTIJIMHONW CO CJIOKHUBIINUMCSI YCTOMYHUBBIM COJICpYKAaHHUEM € OOIIUMH
TpeOOBAHUSIMU K MOJITOTOBKE 00yYarOIIUXCS.

B TTIOY TO «HTIIb», peanusyioieM o0pa3oBaTeIbHYI0 MOpPOTrpaMMy
cpeaHero obmiero obopaszoBanusi B mnpeneiax ocBoeHusi OITOIT CITO na 6asze
OCHOBHOIro oO0miero oOpa3oBaHHsI, HW3y4YCHHE MaTEeMaATUKH HWMEET CBOU
0COOCHHOCTH B 3aBHUCHUMOCTH OT Npoduiisi mpodeccHoHaIbHOTO 00pa30BaHUS .

IIpu ocBoeHum conermanpHoctei  CIIO  commaibHO-PKOHOMHUYECKOI'O
npoduiast mpodeccuoHaIbHOTO O00pa30BaHUSI MaTeMaTUKa H3ydaeTcss Oojiee
yrinyOjeHHO, Kak mnpodwuiapHass ydeOHast JUCIIUIUINHA, YYHUTBHIBAIOMIAs
crielin(pUKy OCBaAaMBAEeMBIX CITCIIUAITBHOCTEH.

DTO BBIpa’kaeTcsi B COJAEp>XKaHUM OOyUYeHHsI, KOJHUYECTBE YacoB,
BBIJACIISICMBIX Ha W3y4YeHHE OTASIBHBIX TEM NOpPOrpaMMbl, TIIIyOHHE WX
OCBOCHUSI CTyJICHTAMH, 00bEeME U XapaKTepe MPAKTHUICCKUX 3aHSTHHI.

O0mmue 11e  W3YyYeHUsI MATEMAaTHKH TPAAUIHOHHO peain3yloTCs B
4eThIpeX HaAITpaBJICHUSIX .

1) obmee mnpexacraBiaeHue 00 HIESIX H MeTOIaX

MaTEMATHUKH

2) UHTEJJICKTyaJIbHOE Pa3BUTHE;

3) oBiaaeHHe HEOOXOAMMBIMH KOHKPETHBIMU 3HAHUSMH H

YMCHHSIMH,

4) BocmUTATEIIBHOE BO3/ICHCTBHUE.

I[Mpopunuzanust 1enel MaTeMaTHYECKOro O0O0pa30BaHHsSI OTpa’kKaeTcsl Ha
BBIOOpE IPHUOPUTETOB B OpTraHU3aIuH y4ueOHOMU IeATEJILHOCTH
00yYarIuXxcs. st COIIMAJILHO-DKOHOMHUYECKOTO npodus
npodecCuOHAITBHOTO oOpa3oBaHUs BBIOOD enei CMeEIaeTcsa B
nparMaTH4ecKoOM HaAIIpaBJICHUH, npeaycMaTpUBAIOIIEM YCUIICHUE u
pacmupeHue OPUKIIATHOTO xXapakTepa U3YyUYCHUS MaTeMAaTHKH,
NPEUMYIIECTBEHHOM OpHEHTAIlNHU Ha aJITOPUTMHUYECKU U CTHUJIb
MOo3HaBATEJIbHON NE€ATEIHLHOCTH.

N3yuenue mareMaTuku Kak NpodUIBLHON 00111e00pa3oBaTeIbHOM y4eOHOM
JUCIIATUINHBI, YYUTHIBAIOIEH  CIIEOU(UKY OCBAaMBAEMBIX  CTYJICHTAMH
crnernanpHocTet CITO, oOecrieumnBaeTcs:

e BBIOOPOM PA3JIMUYHBIX TMOJAXO0JIOB K BBEJICHUIO OCHOBHBIX MOHSITHH;

e (QopmupoBaHHMEM CHUCTEMBI Yy4YeOHBIX 3aJaHUM, O00ECTIEUUBAIOIIIUX
3 (peKTUBHOE OCYIIIECTBIICHUE BHIOPAHHBIX 1EJIEBHIX YCTAHOBOK,

e o0orameHUeM CIIeKTpa CTHJIEeW y4deOHOW MesATeIbHOCTH 3a CYeT
COTJIACOBAHUSI C BEAYIIUMHU JI€ITEIIbHOCTHBIMH XapaKTEePUCTUKAMHU
BBIOpAaHHOW CMEIIHATBHOCTH.

I[MpodunbHast cocTaBisOmIast OTpa’kaeTcss B TPeOOBAaHUSIX K MOJATOTOBKE

00y4JaroIuxcsi B 4acTH.

e oO0mie cucTeMBbl 3HAHWU: coAep>KaTelIbHbIE MPUMEPHI HCIOJIb30BaAHUS
MaTeMaTHYEeCKUX HJACH U METOJIOB B MPO(GECCHOHATIBHOU JESITEIILHOCTH;

e YyMEHHWI: pa3inure B ypOBHE TPeOOBAHUM K CIO>XHOCTH NPHUMEHSIEMBIX
aJITOPUTMOB;

® TMPAKTHYECKOTO0 HCHOJIb30BAHUSI MPUOOPETEHHBIX 3HAHUNW U YMEHUM:
WHIUBUAYAJIBHOTO Yy4eOHOTO OIbITa B IIOCTPOCHUH MATEMATHUUYECKHUX
MoOJeJI€H, BBINOJHEHUH HCCIIE/IOBATEIBCKUX MPOEKTOB.



Takum oOpazom, peanu3aivsi COACp>KaHUSI YYEOHOW JTUCITUILITAHBI
OPHUEHTHPYET Ha TPHOPUTETHYIO pPOJb TMPOIECCYATBHBIX XapaKTEPUCTHUK
y4uyeOHOM  paboThl, 3aBUCSIIAX  OT  NpoduiIst npodecCuoHaITbHOTO
oOpa3zoBaHUsi, TIOJIy4CHHUsI  OIIbITAa  HMCHOOJB30BAaHUS  MaTeMaTUKHU B
CoJIep KaTeIbHBIX U MTPOPECCHOHATBFHO 3HAYUMBIX CUTyaIlUSX 110 CPABHEHUIO C
(bopManbHO-YpPOBHEBBIMHU PE3yJIbTATUBHBIMH XapaKTCPUCTUKAMU OOYyUCHUSI.

Conep>xanme y4yeOHOM MUCHUIUIMHBI pa3padoTaHO B COOTBETCTBHH C
OCHOBHBIMH COJICP>KATCIBLHBIMH JIMHUSIMHA 00yUYeHUSI MaTeMaTHKE:

e anreOpanyeckKasi JIMHUSI, BKIIOYAIOIIAsi CUCTEMAaTHU3AIIHIO CBEJACHHH O
qucliaxX; M3y4YeHHE HOBBIX W 0000IIeHHWE paHee W3YyUYCHHBIX OIllepaluii
(Bo3BemeHHMEe B CTENEHb, HW3BJICUCHHE KOpHs, JorapudmMupoBaHue,
CHHYC, KOCHMHYC, TaHI€HC, KOTAHI'C€HC M O0OpaTHbIe K HHUM); HU3Yy4YCHHE
HOBBIX BHJIOB YHCJIOBBIX BBIPpAKCHUU U (HOPMYJI; COBEPIIICHCTBOBAHUE
MPAKTHYECKUX HABBIKOB W BBIYHUCIHUTEIIBHOW KYJIBTYPbhl, PACIIUPECHHUC U
COBEPIIICHCTBOBAHME aJireOpamdecKoro amiapara, cOpMHpPOBAHHOTO B
OCHOBHOM MIKOJIC, U €ro NMPUMEHCHUE K PCIICHUI0 MAaTEMAaTUYCCKUX H
MPUKJIAJHBIX 3a7a4;

® TeOopeTUKO-QYHKIIMOHATBHASI JIMHUSI, BKJIIOYAIONIasi CUCTEMATH3AIUI0 U
pacuimpeHue CBEJCHHUM 0 byHKOMSIX, COBEPIIICHCTBOBAHHE
rpapudecKkux yMeHHI; 3HAKOMCTBO C OCHOBHBIMH HJASSIMH B METOJaMU
MaTeMaTHYeCcKOro aHaljinda B 00beme, IMO3BOJISIONIIEM MCCIIeI0BaTh
dJIEMEHTapHbIe (YHKIIMHU €W peliaTh MOPOCTCHININE TI'€OMETPUYCCKUE,
(bm3ugeckune u apyrue nMpuKIaIHbIC 3a0a49U;

e JIMHWUSI YpPaBHCHHUW W HEPABCHCTB, OCHOBaHHAasi Ha TMOCTPOCHUH W

HCCIICI0OBaAHH MaTeMaTHUYCCKHUX Moaesei , InepeceKaromasicst C
anre6pa1/1qec1<0171 " TeOpeTI/IKO-(i)YHKI_II/IOHaHBHOﬁ JIMHUAAMM M BKJIIOYAaromiasi
Pa3BUTHUC H COBCPHICHCTBOBAHHUC TCXHHUKHN anre6pa1/1qecmdx

npeobpa3oBaHUM JJIsI pENICHUsI YpaBHEHUM, HEPABEHCTB W CHUCTEM,;
(opmupoBanme CHocoOHOCTH CTPOUTH W HCCIENOBATh MOPOCTEHIIIHE
MaTeMaTUYEeCKUE MOJCIIW TpPH PEHIeHUUW MNPUKIIAJIHBIX 3ajad, 3ajad Hu3
CME>KHBIX U CHEIUATbHBIX TUCIIUIIINH,

e TeoMEeTpHYECKasl JIMHUsI, BKJIIOYAKOMIAsl HarjsiAHbIE TIPEACTABJIEHUS O
MPOCTPAHCTBEHHBIX UTypaxX U U3yUYEHUE HUX CBOMCTB, (popMHpOBaHHE U
pa3BUTHE NOPOCTPAHCTBEHHOTO BOOOpa’>KE€HHUsI, pPa3BUTHE CHOCOOOB
T€OMETPHUYECKUX H3MEPEHUM, KOOPJIUHATHOTO M BEKTOPHOTO METOJIOB
JUJISI peIIeHUsI MaTeMaTHYECKUX U TIPUKJIIAJHBIX 3a/]a4;

e crToXacTUYecKasl JUHHSI, OCHOBaHHAasi HA pPa3BUTUU KOMOHHATOPHBIX
YMEHHH, OpeCTaBICHUM o BEPOSITHOCTHO-CTATUCTHYECKHUX
3aKOHOMEPHOCTSIX OKPY>Karollero Mupa.

B TemaTrnueckoM IJIaHe NMpoOrpaMmbl yueOHBIM MaTepuall MpeicTaBJICH B
dbopme uyepenyrolierocss pa3BepTBIBAHUSI OCHOBHBIX COJIEP>KATEIBHBIX
muHuK  (anre0pandyeckoM, TEOpPeTHKO-(PYHKIIMOHAIBHOW, ypaBHCHHH H
HEPaBEHCTB, T'C€OMETPUYECKOM, CTOXAaCTUYECKOM), UYTO TMO3BOJISIET THOKO
UCMOJIB30BaTh MX pAacllOJIOKEHHE HM B3aHMOCBSI3b, COCTABJISATH padbouyuit
KaJICHIapHbIN TUIaH, MO-pa3HOMY 4depeaysl yueOHblie TeMbl (TI1aBbl yueOHUKA),
yuuThiBast ~ Opoduib  npodeccuoHaJIbHOro  o0pa3oBaHUS, cneuupuKky
ocBaumBaeMbIx crienuaibHocTe CIIO, rimyOuHy M3y4deHUsl maTepualia, YpoBEeHb
MOJATOTOBKH CTYAECHTOB MO IPEIMETY.

HN3yuenue o611eo0pa3oBaTeabHOM y4ueOHOW IUCHUIIIUHBI «MatemaTtuka»
3aBeplIaeTcsi IOJABEJSHHEM HTOroB B ¢GopMe »dK3aMeHa B paMKax
MIPOMEYXKYTOYHOM aTTECTALlNN CTYAEHTOB B Ipoliecce ocBoeHust ocHoBHOU OITOIT
CIIO ¢ mony4deHnueM cpeanero ooiero oopazosaunusi (ITIICC3).



B paznene mporpammbl «Coaep>kaHue y4eOHOM ITHUCITUIUIMHBDY KYPCHUBOM
BBIJIEJIEH MaTepuali, KOTOpPBbI NpU HU3YYEeHHHU MaTeMaTHKH KOHTPOJIO He
MOJJICYKUT.



MECTO YUEBHOUW JUCIIUIIJIMHBI B YUYEEHOM
IHJTAHE

VYyebnass nucuuruinHa «MareMaTHKa» sIBJISIETCSI YYEOHBIM HOPEIMETOM
00s13aTeJIbHOM TIpeaIMeTHOW oOitactu «Martematuka U uHpopmatuka» DPIOC
cpenHero oo0miero oopa3oBaHUsI.

B I'TIOY TO «HTIIby», peanu3ytoiem oOpa30BaTeIbHYI ITPOTrpaMMy CPEIHETO
obmiero obpazoBanusi B npenenax ocBoenust OITOIT CITO na 6a3e OCHOBHOTO
obmero oOpa3zoBaHWs, ydeOHasi AUCIUIUIMHA «MaTteMaTuka» Hu3ydaeTcs B
o01eoOpazoBaTtenbHOM IUKJIe YydeOHbix T1uranoB OITOIT CITIO nHa 6ase
OCHOBHOT'O O0IIero o0pa3oBaHUsI ¢ MOJYYSHHUEM CPEIHEro 00IeTro oOpa3oBaHUST
(TTII1CC3).

B yueonom turane IIIICC3 yueOHast nuciurmuimHa «MaTteMaTuka) BXOIHUT B
cocTaB 0o0IUX 00MIe00pa30BaTEIIBHBIX YUEOHBIX AUCIHHUILUINH, (POPMHUPYEMBIX U3
00s3aTeNbHBIX  00pa30BaTEIbHBIX obiacreit DI'OC CpeIHero o01Iero
obpaszoBanusi, st crienuanbHocTei CITIO connaabHO-2KOHOMHYECKOTO TTPOQ IS
npodeccuoHaJIbHOTO 00pa30BaHMSI.



PE3VJIBTATHI OCBOEHMUSI YUEBHOU
JANCIHUITJINHBI

OcBoeHUe coJiep KaHUS yIeOHOU TUCIUTITUHBI «MaTeMaTiuka» o0ecrednuBaeT
JIOCTH>KEHUE CTYJICHTAMHU CIICAYIOIINX Pe3V/1bmMamos.

JIUYHOCMHBIX.

chOopMUPOBAHHOCTH MpeACTaBICHUN 0 MaTeMaTHUKE KaK
YHUBEPCAJIBHOM SI3BIKE HAyKH, CPEJACTBE MOJCIIUPOBAHUSI SIBJICHUH H
MPOLIECCOB, UJESIX U METOJIaX MaTEeMaTHUKH,

NOHUMAaHHUE 3HAYUMOCTH MATEeMAaTHUKHU JJIsI HAyYHO-TEXHHUYECKOTO
nporpecca, cOpMUPOBAHHOCTh OTHONICHUSI K MaTeMaTHUKE KaK K YacTH
O0IIICYEIIOBEYECKON KYJBTYpbl 4Yepe3 3HAKOMCTBO C HCTOpPHUEH
pa3BUTHSI MaTEeMaTHUKHW, YBOJIOIMCH MaTEMAaTUYSCKUX HJICH;

pa3BUTHE JIOTUYECKOTO MBIIUICHHS, IIPOCTPAHCTBEHHOI'O BOOOpaKeHUs,
aJITOPUTMHUYCCKON KYJIbTYpbl, KPHUTUYHOCTH MBIILJICHHUSI Ha YypPOBHE,
HEOOXOAUMOM JUIsT Oyayluer mpodeccnoHanbHOW NEsITCIBHOCTH, IS
MPOJOJI>KEHUST 00pa30BaHUSI U CaMOOOpa30BaHUS;

OBJIAJICHUE MaTeMaTH4YeCKUMU 3HAHUSIMU u YMEHUSIMH,
HEOOXOJIMMBIMHU B TIOBCECIHCBHOW >KW3HU, JIJISI OCBOCHUSI CMEKHBIX
€CTECTBEHHOHAYYHBIX JHUCIMUIUIMH W JIUCHHUIUINH I1POdEeCCHOHATILHOTO
LUKJIa, JJIs1 [OJIydyeHUsl oOpa3oBaHHMsI B 00J1acTsIX, HE TPeOyIoIUxX
yri1yOJIeHHOW MaTeMaTU4YeCKOH MOJATOTOBKU;

TOTOBHOCTh M CIIOCOOHOCTHP K OOpa3oBaHWUI, B TOM YHCIE
caMoo0pa30BaHUIO, Ha MNPOTSHKEHHUU BCEH IKU3HU; CO3HATEIIbHOE
OTHOIIIEHUE K HENPEPBIBHOMY OOpPa30BaHHUIO KaK YCJIOBHIO YCIICHTHOM
npogeccuoHaJbHONW U OOIIECTBEHHOM NEesITEJIbHOCTU;

FOTOBHOCTb M CIIOCOOHOCTh K CaMOCTOSITEJIbHOM TBOpPYECKOH WU
OTBETCTBEHHOM JAESITEIHLHOCTH,

TOTOBHOCTh K  KOJUIEKTHBHOW  pabote, COTPYJIHHUYECTBY  CO
CBEpCTHHKaMH B o0pa30BaTeJIbHOM, OOIIECTBEHHO MOJIE3HON, yuyeOHO-
HUCCIIEIOBATEIBCKOM, MMPOSKTHOM U JIPYTUX BUAAX JIESITEJILHOCTH;
OTHOIIIEHWE K TIpoeCCUOHATILHONM JesITEIbHOCTU KaK BO3MO>KHOCTHU
ydacTUsl B PEIIIEHHH JIUYHBIX, OOIIECTBEHHBIX, TOCYJapPCTBEHHBIX,
00IlIeHAITMOHAIBHBIX MTPOOJIEM;

Memanpebmemu bl X

YMEHHE  CaMOCTOSITEJIBHO  ONpPENEJIsiTh  LEeIu  JOCSITEJIIBHOCTH U
COCTaBJISATh IIAHbI JI€SITEJIBHOCTHU; CAaMOCTOSITEJIBHO OCYILECTBJISITH,
KOHTPOJIMPOBATh U KOPPEKTHUPOBATh AESITEIIBHOCTh; MCIIOJIB30BaTh BCE
BO3MOYKHBIE pEcCypchl JUISI JIOCTHKEHUSI MOCTABJIEHHBIX IieJer U
peanmu3anuy IJIAHOB JIESITEJIBHOCTHU; BBIOMpPATh YCIIELIHBIE CTPATEruM B
pa3JINUHBbIX CUTyallUsIX;

YMEHHE NOPOAYKTHBHO OOIIAThCSI M B3aMMOJEHWCTBOBATH B IIPOIECCE
COBMECTHOM JI€SITEJIbHOCTU, YYHUTBHIBATh IO3ULHUH JIPYTUX YyYaCTHHUKOB
JIesITeJIbHOCTH, 3¢ (PEKTUBHO pa3peniaTh KOHPIUKTHI;

BJIaJICHHUE HaBBIKAMU ITI03HABATEJIBHOM, YYEOHO-HCCIIEI0BATEIIBCKOU U
NPOEKTHONW  JESITEIbHOCTH, HaBbIKAMHU  pa3pelleHusl  IpolJieM;
CIIOCOOHOCTP W TOTOBHOCTH K CaMOCTOSITEIbHOMY TIOUCKY METOJ0B
pelIeHusT IPAKTUYECKUX 3a7ad, IIPUMEHEHHUIO pa3JIMUYHbIX METOI0B
IMO3HAHUS,;

TOTOBHOCTH M CHOCOOHOCTH K CaMOCTOSITEJIbHOM HWHMOPMAIIMOHHO-
IIO3HABATEJIbHOM EsITEJIBbHOCTH, BKJII0OUAsi YMEHUE OPHUEHTUPOBATHCSI B



pa3IUYHBIX MCTOYHUKAX HWHGOpMAIIMH, KPUTHYECKH OIEHUBATh U
UHTEPIPETUPOBAThL HUHPOPMAILIHIO, MOJy4YaeMyl0 U3  Pa3InYHbIX
HCTOYHUKOB;

e BJIAJICHUE SI3BIKOBBIMH CPEACTBAMU. YMEHHUE SICHO, JIOTUYHO U TOYHO
u3JjlaraTtb CBOK TOYKY 3PE€HUS, UCIIOJIb30BaTh aJ€KBAaTHbBIC SI3bIKOBbIE
CpPEICTBA;

e BIAQJICHUC HaBBIKAMU T[MO3HABATEIBHOU peGICKCHU KaK OCO3HAHUS
COBEPIIAEMBIX JIEMCTBUU U MBICIUTEIBHBIX HNPOLIECCOB, UX PE3YJIHTATOB
M OCHOBAaHMU, TIpaHUL] CBOEro 3HAHWUS MW HE3HaAHWUsI, HOBBIX
O3HABATEJIbHBIX 3aJa4 U CPEACTB JJIsI UX JOCTHUIKECHUS,

® IIEJICYyCTPEMIIEHHOCTh B NoUCKax Hu OPUHSITUA peuieHui,
COO0pPa3UTEIBHOCTh M HWHTYUIIUSI, PA3BUTOCTh HOPOCTPAHCTBEHHBIX
MPEJICTABJIICHUM; CIIOCOOHOCTh BOCIIPUHHUMATH KPAcOTy U TapMOHHIO
MUPA;
npeoMemHbIX:

¢ chHOpMHUPOBAHHOCTH MPEIACTABICHUN O MaTEeMAaTUKE KaK 4acTU MHPOBOU
KYJIBTYPbl I MECTE MaTeMaTHUKHU B COBPEMEHHOMW MUBUIITU3AIUH, CIIOCO0ax
OMMCAHMS SIBJICHUU pe€aJIbHOTO MHUpPA HA MAaTEMAaTUYECKOM SI3BIKE;

e chopMHUPOBAHHOCTH MPEJICTABICHUN O MaTeMAaTHYCCKHUX MOHSITUSIX KakK
BAYKHEUIINX MATEMaTUYECKUX MOJEISIX, MNO3BOJISIIOINIUX OMNUCHIBATH U
U3ydaTh pa3HbIe IIPOLECCHl W SBJICHWsI; IIOHMUMAaHHWE BO3MO>XHOCTH
AKCHOMATUYECKOI'0 NOCTPOEHUSI MAaTEMATUUYECKUX TEOPUH;

e BJIQJCHUE METOJAaMM JI0Ka3aTeJIbCTB MU AJTOPUTMOB PELICHUS, YMEHUE
UX [PHUMEHSITh, MOPOBOJAUTH J0KA3aTEIbHBIE PACCYKIAEHUS B XOJ€E
peuieHus 3anay;

e BJIQJICHUE CTAHAAPTHBIMH IIPUEMAaMH PELICHWsI pPALMOHAJIBHBIX WU
UPPALIMOHAJIIBHBIX, I10KA3aTEJbHBIX, CTEIEHHBIX, TPUTOHOMETPHUECKUX
YPaBHEHUM W HEPABEHCTB, HX CHUCTEM; HCHOJIB30BAHUE T'OTOBBIX
KOMIOBIOTEPHBIX MMPOrpaMM, B TOM YHUCJIE JIJISI TIOUCKA IIyTH PEUICHUS U
WJLTIOCTPALMU PELICHUSI YPABHEHHU W HEPABEHCTB,;

e chOpPMHUPOBAHHOCTh  IIPEJACTABICHUNW 00  OCHOBHBIX  TOHSITHSIX
MaTeMaTU4YECKOro aHajM3a W MWX CBOWCTBAaX, BJIAJEHUE YMEHHEM
XapaKTepu30BaTh ToBeAeHUE (YHKIIUM, HCHOJIB30BAHHUE TMOJYUYEHHBIX
3HAHUMN IS ONMCAaHUs U aHaJIn3a peajibHbIX 3aBUCUMOCTEN;

e BJIQJCHUE OCHOBHBIMH TIOHSATHUSIMHM O IUIOCKUX M IPOCTPAHCTBEHHBIX
reOMETPHUYECKHUX ¢urypax, 1%0.4 OCHOBHBIX CBOMCTBAaX;
c(OpMUPOBAHHOCTh YMEHHSI paclio3HaBaTh reoMeTpudecKue QUrypbl Ha
gyepTexKax, MOJAECISIX W B pPEaJlbHOM MHUPE; NPUMEHEHHE H3YyYECHHBIX
CBOMCTB reoMmeTpuueckux ¢uryp u  GopmMya s  pEHICHUS
r€OMETPHUUYECKHUX 3aJ1a4 M 3a/1a4 C NPAKTHYECKUM COACPIKAHUEM;

e chOpMUPOBAHHOCTh TMPEJICTABIICHUH O TIpolleccax ¢  SIBJICHHUSIX,
HUMEIOIINX BEPOSITHOCTHBIM Xapakrep, CTAaTUCTUYECKHUX
3aKOHOMEPHOCTSIX B  pEaJlbHOM  MHUPE, OCHOBHBIX  IMOHSITUSAX
AJIEMEHTAPHOM TEOPUH BEPOSITHOCTEM; YMEHMH HAXOAUTh M OLIEHUBATH
BEPOSITHOCTH HACTYTIUICHUSI COOBITHH B TIPOCTEHINUX MPAKTHUUYECKUX
CUTyalMsIX U OCHOBHBIE XapPaKTEPUCTUKU CIIyHAWHBIX BEJIUYUH;

e BJAJICHUE HABBIKAMH MCIIOJIB30BAaHUSI T'OTOBBIX KOMIIBIOTEPHBIX
nporpamMm HOpH pelIeHur 3a1ad.

BpinycKHUK Ha yIiy0JIeCHHOM YPOBHE HAYYUTCSH:
JJIeMeHTHhI TEOPUMH MHOKECTB U MATEMATHY€eCKOM JIOTUKH
— CB0OOMHO omepupoBaTh TOHATHUSMHU: KOHEYHOE MHOXECTBO, JJIEMEHT MHOXECTBA,
MMOJIMHOXKECTBO, MepeceueHne, 0O0beANHEHNE U PA3HOCTh MHOKECTB, YUCIIOBbIE MHOKECTBA HA
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KOOPAMHATHOW IIPSIMOM, OTPE30K, WHTEPBAJ, IOJYUHTEPBAJ, IPOMEXYTOK C BBIKOJIOTOH
TOUKOH, rpaduueckoe MpeCTaBIeHHEe MHOXKECTB Ha KOOPJAMHATHON IIOCKOCTH;

3a/1aBaTh MHOKECTBA IIEPEUNCICHUEM U XapAKTEPUCTUYECKUM CBOMCTBOM;

OIIEPUPOBATh TMOHATUAMU: YTBEP)KICHHE, OTPULAHUE YTBEPKICHMS, UCTUHHBIE U JIOKHBIC
YTBEP)KICHUS, IPUUHHA, CICICTBHE, YACTHBIN CIy4ail 00IIero yTBEPKIACHUS, KOHTPIIPUMED;

IIPOBEPATH NPUHAJIEKHOCTD JIEMEHTA MHOXKECTBY;

HAXOJUTh NepeceueHre U 00beJMHEHNE MHOXKECTB, B TOM YHCIIE MPECTABICHHBIX rpaduyecku
Ha YMCJIOBOM IIPSAMOM M Ha KOOPAMHATHOM INIOCKOCTH;

IPOBOJUTH JJOKA3aTEIbHbIE PACCYKICHUS A1 0OOCHOBAHUSA UCTUHHOCTH YTBEPXKICHUM.

Yuciaan BbIPaKCHUA

CBoOosHO omepupoBaTh MOHATHSAMM: HAaTypaJbHOE 4YMCIO, MHOYKECTBO HATypaJIbHBIX
Yuce, 11eJI0€ YUCI0, MHOXKECTBO LEJIbIX YMCENl, OOBIKHOBEHHAs Ipo0b, ecATUYHas IpoOb,
CMEIIaHHOE YMCJO, PAlUMOHAIBHOE YHCIO, MHOXKECTBO pallMOHANbHBIX  YHCEJ,
UppallMOHATIBHOE 4YHCIO, KOPEHb CTENeHM N, ACHCTBUTEIbHOE 4YHCIO, MHOKECTBO
JNEHCTBUTENBHBIX YHUCEN, TIE€OMETpUYEecKas MHTEpIpETalus HaTypalbHbIX, ILEJbIX,
paLMOHATIBHBIX, IEHCTBUTEIbHBIX YHUCET;

IOHMMATh U OOBACHATH PA3HUIy MEXIY NO3UIIMOHHOM M HENO3ULIMOHHOM CHUCTEMaMHU
3aIlUCH YHUCET;

NEPEBOJUTH YUCIIA U3 OAHON CUCTEMBI 3aIIUCH (CUCTEMBI CUUCIIEHMSI) B IPYTYIO;
JIOKa3bIBaTh M MCIIOJIb30BaTh IPU3HAKU JIEIMMOCTH CYMMBbl U IPOU3BEACHUS IPHU
BBINIOJTHEHUH BBIYMCIICHUH U PEILIEHUH 3a/ay;

BBIMOJIHATh OKPYIJICHHE pAlMOHAJIBHBIX W HPPALMOHAIBHBIX 4YHCEd C 3aJaHHON
TOYHOCTBIO;

CpaBHMBATh JIEHCTBUTENIbHBIE YUCIIa PA3HBIMU CIIOCOOAMU;

yIOPSA0YMBATh YKCIa, 3alMCAHHbIE B BUJE OOBIKHOBEHHOH M JIECATUYHOM ApoOHU, 4Hcia,
3alMCaHHbIe C UCMOJIb30BaHUEM apu(PMETHUECKOr0 KBAJIPATHOTO KOPHS, KOpPHEH CTENEeHU
Ooublie 2;

HaxoauTh HO/] 1 HOK pa3nbiMu cioco0aMu U MCTIONb30BaTh UX MPU PELICHUH 3a/1a4;
BBITOJIHATh BBIYMCIICHUS M MPeoOpa3oBaHUs BBIPAXKEHHMH, COAEpIKAIUX JICHCTBUTENIbHBIE
4Kciia, B TOM YHCJIE KOPHU HATYPaJbHBIX CTEIIECHEN;

BBIMOJHATh CTaHJAPTHBIE TOXIECTBEHHbIE IMPeoOpa3oBaHUS TPUTOHOMETPUYECKUX,
Jorapu(pMHUECKUX, CTETIEHHBIX, UPPAllMOHAIBHBIX BHIPAKEHUH.

YPaBHeHHﬂ H HEPABCHCTBA

CB0060HO ONEepUPOBATH MOHATUSMU: YpaBHEHUE, HEPABEHCTBO, PABHOCUIIbHbBIE YPABHEHUS
U HEPABEHCTBA, YPaBHEHHUE, SIBIIOLIEECS CIECACTBUEM JPYroro ypaBHEHMs, YpaBHEHUS,
pPaBHOCUJIbHBIE HA MHOXKECTBE, PaBHOCUJIbHBIE TPE0Opa30BaHNsl ypaBHEHUM;

pelars pasHble BUJBI YPAaBHEHHM M HEPABEHCTB U UX CUCTEM, B TOM YHUCJIE HEKOTOPBIE
ypaBHeHMs 3-ii U 4-i1 cTeneneil, JpoOHO-pallMOHATIbHbBIE U UPPALMOHATIBHEIE,

OBJIaJIETh OCHOBHBIMM THUIIAMU I[OKA3aTENbHBIX, JIOTapUPMHUUECKUX, HPPAIMOHAIBHBIX,
CTENEHHBIX YPaBHEHWH W HEPAaBEHCTB M CTAHAAPTHBIMH METOJAAMHM HMX pENICHUH U
IIPUMEHSATDH UX IIPU PELICHUU 3a/1a4;

IIPUMEHSATH TeopeMy be3y K peleHnIo ypaBHEeHHI;

IIPUMEHSATH TeopeMy Buera s peleHnst HEKOTOPBIX YPaBHEHUMN CTEIIEHU BBIIIE BTOPOH;
NOHUMAaTh CMBICII TEOPEM O pPABHOCHIBHBIX W HEPAaBHOCHIIBHBIX IPEOOpa30BaHMUIX
YPaBHEHUU U YMETb UX JOKa3bIBATh;
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— BIAJETh METOJAaMHU pEILICHHs YpaBHEHM, HEpaBEHCTB M UX CHCTEM, YMETb BHIOHMpATh
METOJI peleHUs U 000CHOBHIBATh CBOM BBIOOP;

— WCIIONIB30BAaTh METOJ| MHTEPBAJIOB ISl PEIICHHS HEPaBEHCTB, B TOM YHUCIE JIpOOHO-
palMOHABHBIX M BKIIOYAIOIINX B CE0sl HPPAlMOHAIBHBIC BEIPAKCHHUS;

— pemaTh anreOpanveckue ypaBHEHHMS M HEPaBEHCTBA M WX CHCTEMBl C IapamMeTpamu
anredpanyeckuM U rpagiueckuM METOJaMu;

— BIIQJIETh PAa3HBIMU METO/IaMH JI0KA3aTeIbCTBA HEPABEHCTB;

— pemaTh ypaBHEHHs B LEJIbIX YHCIAX;

— M300pakaTh MHOXKECTBA Ha IUIOCKOCTH, 33/1aBa€Mble YPAaBHECHHUSIMHU, HEPABEHCTBAMH M HX
CHCTEMaMH;

— CBOOO/IHO HCIOJIb30BaTh TOXAECTBEHHbIE IPe0oOpa30BaHUS NpPU PEIICHUH ypaBHEHUH U
CUCTEM ypaBHEHUH

DOyHKIUH

Brnaners MOHATHSMH: 3aBUCUMOCTh BEIMYMH, (YHKIHWS, apryMEHT W 3Ha4YeHUE (QYHKIUH,
00J1acTh ONpeAeTeHUs M MHOXECTBO 3HadeHHUH (YHKIUM, IpaduK 3aBUCUMOCTH, TIpaduk
¢byHkuuM, HyTH (QYHKIUH, TPOMEXKYTKHM 3HAKOIOCTOSHCTBA, BO3pacTaHWE HA YHCIOBOM
IIPOMEKYTKe, yObIBaHHE HAa YMCIOBOM IPOMEXYTKE, HauOoJplllee U HauMEHblee 3HAYCHUE
(yHKIMM Ha YUCIOBOM IMPOMEXKYTKE, Mepuoandeckas (pyHKIHs, Meproja, YeTHas U HedeTHas
(GyHKLIMU; yMETh IPUMEHATh 3TU MOHATHS IPU PELICHUH 3a/1a4;

BJIAJICTh TOHATHEM CTEleHHass (YHKUHUS; CTPOUTH ee TpaduK W yMETh MPUMEHSTH CBOICTBA
CTENEeHHON (YHKLUU MPH pEeIICHUH 3aa4;

BJIAJICTh TMOHATHUSMHU TIOKa3aTeNbHas (YHKIHs, SKCIIOHEHTA; CTPOUTh MX TpapuKd U YMETh
IPUMEHATh CBOICTBA OKA3aTeNbHOM (PYHKIMM [TPU PELICHUHU 3aaY;

BJIQJIETh TMOHATHEM Jorapudmuueckas (QyHKIMS; CTPOUTh €€ TpaduK M yMETh NPUMEHSTH
CBOMCTBa Jlorapu(pMUUEcKoi GyHKIMY IPU PELIeHNH 3a/1a4;

BJIQ/IETh MOHATUSAMHU TPUTOHOMETpUYECKUE (PYHKIIUHU; CTPOUTH UX TpaUKU U YMETh IPUMEHSTh
CBOWCTBAa TPUTOHOMETPHUECKUX (DYHKIMIA IPU PEIICHUH 3a/1a4;

BJIQ/IETh NOHATHEM OOpaTHast PYHKIINS; TPUMEHATH 3TO MOHATUE NPU PELICHUH 3a/1a4;
OpUMEHATh TpPU  pELIeHWH 3a]ady  CBOWCTBAa (DYHKIMI: YETHOCTb, NEPUOAMYHOCTD,
OTPaHUYEHHOCTB;

OPUMEHSATH MIPU PELICHUH 3a1a4 peodpa3oBaHus rpaduKoB (PyHKIIHIA;

BJIQJIETh TMOHATUSMHU YHUCIIOBas IOCJIENI0BAaTENIbHOCTh, apU(MeTHyecKkas U TeoMeTpuyecKas
IIPOrpeCCus;

IPUMEHSTh MPH PEIICHUH 3a]a4 CBOMCTBA M MPU3HAKU apU(PMETHUYECKOH M NeOMETPUYECKON
IIPOrpeCCUi.

DJIeMeHThI MaTEeMATHYECKOr0 AaHAIN3a

- Bnagerp moHATHeM OeckOHEUHO YOBIBaIOIlas IeOMETpHUYEcKas MpOrpeccus U yMeTh
IIPUMEHSATH €TI0 IIPU PELICHUH 3a7a4;

- TPUMEHSATH JJIA PELICHUS 3a]1a4 TEOPHUIO MPEEIIOB;

- BJAJeTh TOHATHSIMU OECKOHEUYHO OonbpIMe U OECKOHEYHO Mayble YHCIIOBBIE
MOCJIEI0BATEIBHOCTH U YMETh CPAaBHUBATh OECKOHEYHO OOJIbIINE U OECKOHEUHO MaJlble
[IOCJIEI0BATEILHOCTH;

- BIIAQJETh MOHATHAMU: MPOU3BOAHAS (DYHKIIMU B TOUKE, MPOU3BOAHAA (DYHKIINU;

- BBIYUCIIATH MPOU3BOJHBIC 2JIEMEHTAPHBIX (PYHKIUI U X KOMOMHAIINA;

- HccienoBaTh GYHKIIMM Ha MOHOTOHHOCTB M 3KCTPEMYMBI;

- CTpOMTH IpadMKU U IPUMEHSITH K PELICHHIO 3a/1a4, B TOM YHUCIIE C TapaMeTpOM;
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- BJAJETh MOHATHUEM KacaTelbHasi K rpaduky (QYHKIMH M yMETh NPHUMEHSATh €ro MpHU
pelIeHuy 3a1ay;

- BJAJETh MOHATUAMH MepBOOOpa3Has (PyHKIH, OTpEICICHHBII HHTETPaT;

- npuMeHATh TeopeMy HbroToHa—JIeliOHMIa 1 ee clieACTBUS M peIleHUs 3a/1ay.

CrarucTUKa ¥ TeOpUs BEPOSITHOCTEM, JIOTHKA 1 KOMOMHATOPUKA

- OnepupoBaTb OCHOBHBIMH OINHUCATEIBHBIMH XapaKTEPUCTHUKAMU YHCIOBOrO Habopa,
MOHSTHEM T'eHepallbHAasi COBOKYITHOCTbh U BHIOOPKOIL U3 HEE;

- ONEpHUPOBATh NMOHATHUSMHU: YACTOTA U BEPOSTHOCTH COOBITHS, CyMMa U TPOHU3BEIACHHE
BEPOATHOCTEMH, BEIUUCIIATH BEPOSTHOCTU COOBITUI HA OCHOBE MOZCUETa YUCIIa UCXO/IOB;

- BJIAJICTh OCHOBHBIMHU MOHATUSAMHU KOMOMHATOPUKH M YMETh UX MPUMEHSTh IPU PEIICHUN
3az1ay;

- HMMETh MPEJICTaBICHHE 00 OCHOBAX TEOPHH BEPOSTHOCTEH;

- UMEThb NPEACTABICHHE O JUCKPETHBIX M HENPEPBIBHBIX CIIy4ailHbIX BEIMYMHAX U
pacrpeesieHusiX, 0 He3aBUCUMOCTHU CITyYalHbIX BEJIMYUH;

- UMEThb IMpPEACTABICHHME O MATEeMATHYECKOM OXUJAHUU W JUCHEPCUHM CIIy4alHbIX
BEIINYUH;

- MMETh IIPEAICTABICHUE O COBMECTHBIX PACIPEACIICHUSX CIIyYallHbIX BEJINYUH;

- TIOHMMaTh CyTh 3aKOHa OOJBIIUX YHCEI ¢ BBHIOOPOYHOTO METOJa U3MEPEHUS
BEPOSITHOCTEM;

- UMETh TMpPEJCTaBJICHUE O HOPMAJIBHOM paclpeielieHnd € NpUMEpax HOPMAIbHO
pacupeeNeHHbIX CIy4YalHbIX BEIUYHH;

- UMETh MPEJCTABJICHUE O KOPPEIALMH CITyYaliHbIX BEJIHYHH.

TexcroBble 3axaun

Pemars pa3Hble 3a1a4M IOBBIIIEHHOW TPYJHOCTH;

aHAJTM3UpPOBaTh YCIOBHE 3aJaud, BBIOMpATh ONTUMAIbHBI METOJ peIIeHus 3a7auH,
paccMmarpuBasi pa3JIMuHbIE METOIBI;

CTPOUTh MOJEJNb PELICHUs 3a/Ja4yd, MPOBOJUTH JOKA3aTENbHbIE PACCYKICHHUS NPU pPELICHUU
3ajauuy;

pewath 3a7a4yu, Tpedyromue nepedbopa BapuaHTOB, IPOBEPKH YCIOBUM, BEIOOpA ONTUMAIBHOTO
pe3yibTara;

AQHAIN3UPOBAaTh U HMHTEPIPETUPOBATH IOJIYYEHHBIE PEIICHHS B KOHTEKCTE YCIOBHUS 3aJayd,
BBIOMPATH peIIeHNs], He IPOTUBOPEYALe KOHTEKCTY;

NEPEeBOJUTh MpPHU pEHIeHUH 3aJaud MHQPOpMalMI0 U3 OJHOM (opMBl 3amucu B JPYTyIo,
HCIOJIBb3YS IPU HEOOXOIUMOCTH CXEMBbI, TaOJINIIbI, FPpaUKH, TUarpaMMBbl.

I'eomerpus

Bragers reomeTpuyecCKUMU MOHATUSAMHU IIPH PELIEHUM 3a7ad U MPOBEACHUHM MaTEeMaTUYECKUX
pacCyXJIeHUH;

CaMOCTOSITENIbHO (hOPMYITHUPOBAThH ONPEICICHHS TeOMETPHUUECKUX (PUTYp, BBIABUTATH THIIOTE3BI
O HOBBIX CBOWCTBaxX M MpU3HAKaX F€OMETPUUECKUX (QUTYyp U 0OOCHOBBIBATH WJIM OMPOBEPraTh
uX, 0000IIaTh WIM KOHKPETHU3UPOBAaTh PE3yNIbTaThl Ha HOBBIX Kiaccax (Uryp, IPOBOIUTH B
HECJIOXKHBIX CITydasx Kiaccuukanuio Guryp rno pa3auadHbIM OCHOBAHUSM;

UCCIIEIOBaTh 4YEPTEXH, BKJIOYas KOMOMHAaUMM (UTyp, H3BIEKaTh, HHTEPIPETUPOBATH U
npeoOpa3oBbIBaTh HH(GOPMAIINIO, TPEACTABICHHYIO Ha YepTexkax;

pemaTth 3aaa4nu reoOMETpUYCCKOIro COJACpKaHHA, B TOM UYHCIIC B CUTyallUAX, KOrga ajJroputm
pelieHusl He ClIeAyeT SIBHO U3 YCJOBHUS, BBIMOJHATH HEOOXOJMMBbIE Ul PEIIeHHs 3a/lauu
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JIOTIOTHUTEIIBHBIE TTOCTPOCHHS, MUCCIEA0BATh BO3MOXKHOCTh MPUMEHEHUS TeopeM U (opMyl
JUISL pellleHus 3a/1ay;

yMeThb (POPMYITHPOBATH U IOKA3BIBATH TEOMETPUICCKUE YTBEPKICHUS;

BIIAJICTh OHATUSIMU CTEPEOMETPHUU: NPU3Ma, NMapajlIeNenuIe], TupaMuaa, TeTpa’ip;

UMETh TPEJCTaBICHUs 00 aKkCHOMaX CTEPEOMETPUU U CICIACTBUSX U3 HUX M YMETh MPUMEHSTH
UX MIPU PEUICHUHU 33]1aY;

YMETh CTPOUTH CEUYEHHS MHOTOIPAHHUKOB C HCIOJIb30BAHMEM PA3JIUYHBIX METOJIOB, B TOM
YHCJIe U METO/A CIIENI0B;

UMETh MPEJICTABICHNUE O CKPEIIMBAIOIIUXCS MPSIMBIX B IPOCTPAHCTBE U YMETh HAXOJUTh Yrol U
paccTosiHue MEX]ly HUMU;

MPUMEHSTh TEOPEMBI O MapaUICIbBHOCTU MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE MPU PEUICHUU
3ajay;

YMETb MIPUMEHSATH MapajiebHOE IPOSKTUPOBAHUE AJI U300paxeHHs PUTyp;

YMETh MPUMEHATH NEePIEHAUKYIIPHOCTH MPSMOI U MIOCKOCTHU MPU PELICHUH 33/1a4;

BJIQJIETh TOHSATHUSMHU OPTOTOHAILHOE MPOEKTUPOBAHWE, HAKJIOHHBIE M UX MPOCKIUHU, YMETh
MIPUMEHATH TEOPEMY O TPEX NMEPHEHANKYIIApax MPH PEIICHUH 3a/1a4;

BJIQJIETh MOHATUSIMU PACCTOSHUE MEXAY (UTrypamMHu B MPOCTPAHCTBE, OOIIMI MEPIEHIUKYISAP
JIBYX CKPEIMBAIOIINXCS MPSAMBIX U YMETh IPUMEHATh UX MPH PEIICHUU 33]1aY;

BIIAJICTh MOHATHEM YTOJI MEXIY MPSAMOM U TJIIOCKOCTBhIO M YMETh MPUMEHSTH €T0 MPHU PEUICHUN
3ajady;

BJIQJIETh MOHATHSAMH JBYTPAaHHBIM YTOJd, Yroil MEXIy IIJIOCKOCTSAMH, MEpIeHIUKYIsIpHbIC
IUIOCKOCTH M YMETh MPUMEHSTH UX IIPU PELICHUU 33/1a4;

BIIAJICTh MOHATUAMH IPHU3Ma, MapajuieJIenuIe]] U MPUMEHITh CBOMCTBA MapasulelieluIeia npu
pelieHuy 3a/1ay;

BJIQ/IETh MOHITHEM MPSIMOYTOJIbHBIN Mapasieienure]] U MPUMEHSTh €ro NPy PEeLIeHUH 3a/1a4;

BIIAJETh MOHATUSMHU NMUpamMuia, BUAbl MUPAMUJ, 3JIEMEHTHl MPABUIBHOW MUPAMUJIbBI U YMETh
MIPUMEHATh UX NP PELICHUU 33]1a4;

MMETh MpeJICTaBICHUE O TeopeMe Ditepa, MPaBUIbHBIX MHOTOTPAaHHUKAX

BIIAQJETh MOHATUEM IUIOLIAAN MOBEPXHOCTEW MHOTOIPAHHUKOB M YMETh MPUMEHSATH €ro IpH
pelIeHny 3a/1a4;

BIIAJICTh TIOHATUSIMU TeJa BpalleHus (LIWJIUHIpP, KOHYC, map u cdepa), UX CEUCHUS U YMETh
MPUMEHATH UX TIPH PEUICHUH 3a]1a4;

BIIQJIETh MOHATHIMU KacaTeIbHbIE MPSAMbBIE U INIOCKOCTH U YMETh MIPUMEHSATH U3 MPHU PELICHUU
3a/1a4;

UMETh TIPEACTABJIICHUS O BIIMCAHHBIX W OMHCAHHBIX cdepax U yMETb MPUMEHATh WX MpHU
pelieHuy 3a1ay;

BIIQJICTh MOHATUSAMH 00BEM, 0ObEMBI MHOTOTPAHHUKOB, TeNl BpAIlEHUS M MPUMEHSITh UX MpPU
pelIeHnu 3a/1ay;

MMETh TPEJICTABIICHNE O Pa3BEPTKE IWJIMHIPA W KOHYCA, MJIOMIAIN MOBEPXHOCTH IUIUHIPA U
KOHYCa, YMETh PUMEHSTh UX MPHU PELICHUHU 3a/1a4;

UMETh MPECTaBICHHUE O TJIOMAIN chephl U YMETh IPUMEHSATD €r0 MPHU PEIICHUH 3a/1a4;

YMETh PeIIaTh 3a7a4i Ha KOMOWHAIIMM MHOTOTPAHHUKOB U TEJ BPAIIICHHS;

WMETh TIPENICTABIIEHUE O MOJ00MH B MPOCTPAHCTBE W YMETh pEIIaTh 3aJa4d Ha OTHOIICHHE
00BEMOB U TIJIOMIAJIEH TTOBEPXHOCTEH TTOTOOHBIX (DUTYP.

BexkTopbl M KOOpAUHATHI B IPOCTPAHCTBE
Brnaners moHATHSAMHU BEKTOPBI M UX KOOPAMHATHI;
YMETh BBIMIOJIHATH ONepalliy Ha/l BEKTOPaMH;
UCIIOJIb30BaTh CKAISIPHOE NPOU3BEIECHUE BEKTOPOB IIPU PELICHUH 3a/1a4;
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— NPUMEHSTh YpaBHEHHUE IUIOCKOCTH, (POPMYIy paccTOSIHUS MEXKIYy TOUYKAMHU, ypaBHEHUE Cepsl
IIpU PELLICHUH 3a/1a4;
— NPUMEHATH BEKTOPBI U METOJ KOOPAUHAT B IIPOCTPAHCTBE IIPU PELIECHUN 3a1a4

I/ICTOPI/IH MaTeMaTHUKH
- Hwmets MMPEACTABIICHHUE O BKJIAJIC BhIAAOIINXCA MAaTEMATHUKOB B PAa3BUTHUC HAYKHU,
- I[OHUMATDH POJIb MATCMATHUKHU B pa3BUTHUHU Poccuu

MeToabl MATEMATHKH

- Hcnonp30BaTe OCHOBHBIE METO/bI JIOKA3aTENIbCTBA, IPOBOAUTH J0KAa3aTeIbCTBO U
BBINOJIHATH OIIPOBEPKEHUE;

- IIPUMEHATh OCHOBHBIE METO/Ibl PEIIEHHSI MaTEMaTHYECKUX 3a/1aY;

- Ha OCHOBE MAaTeMaTHMYECKHUX 3aKOHOMEPHOCTEW B IPUPOJAE XapPaKTEPU30BATh KPAacoTy U
COBEpLICHCTBO OKPY>KAIOIIEro MUpPa M IPOU3BEICHUN UCKYCCTBa,

- NPUMEHATh IPOCTEHIINE NPOrPaMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHHMKAIIMOHHbBIE
CHCTEMBI [IPU pELIEHUH MaTeMaTH4YeCKUX 3a/1a4;

- I0JIb30BaThCsl MPUKJIAJHBIMU MPOrpaMMaMH M IPOrpaMMaMU CUMBOJIBHBIX BBIYUCIICHUM
JUISL UCCIIEIOBaHUSI MaTEMAaTHUECKUX OOBEKTOB

BbInyCKHUK HA YIJy0JeHHOM YPOBHE MOJIYYHUT BO3MOKHOCTh HAYYUTHCS

DJiIeMeHTbI TEOPUH MHOKECTB U MATEMATHYECKOM JIOTUKH

- Jloctmxenue pe3ynbraroB pasaena ll;

- OIepUpPOBaTh MOHATHEM OIPECIICHHS, OCHOBHBIMH BHJIaMHU OIPEACIICHU, OCHOBHBIMU BUIAMHU
TEOpeM;

- TMOHUMAaTh CYTh KOCBEHHOT'O JJOKa3aTelbCTBA;

- OnepI/IpOBaTI) IIOHATHUAMHA CYETHOI'O U HECUCTHOI'O MHOXKECTBA,

- TMPUMEHSATh METOJ MaTeMaTUYECKOW UHIYKIINH 7Sl IPOBEACHUS PACCYXKICHUHN U TI0Ka3aTeIbCTB
Y TIPU PEILICHUH 3a]1a4.

Yucjia ¥ BbIpazKeHHus

- JocTtuxeHue pe3ynbTaToB pazzaena ll;

- cBOOOJIHO OTIEPHPOBATH YHCIOBBIMUA MHOKECTBAMHU MPH PEIICHUH 33]1a4;

- TOHHMMATh IPUYUHBI U1 OCHOBHBIE HJIEW PACILIUPEHUS YUCIOBBIX MHOXKECTB;

- BJAJIETh OCHOBHBIMHU TIOHSTHSIMH TEOPHH JSITUMOCTH IIPH PEIICHUN CTAaHJAPTHBIX 33124

- UMeTh 0a30BbI€ MPEJICTABICHHUS O MHO)KECTBE KOMIUIEKCHBIX YHCEIT;

- cBOOOIHO BBITTOJTHATH TOXKIECTBEHHBIE npeoOpa3oBaHuUs TPUTOHOMETPHUYECKHX,
Jorapu(pMHUUECKUX, CTETIEHHBIX BBIPAXKECHUH;

- BIageth popmynoit 6uHoMa HeioToHa;

- TPUMEHSATH IIPH PELICHUH 3ajay TeopeMy o JuHelHoM npezcrasiennn HO/I;

- TNPUMEHSTH NpH pemeHnu 3a1a4d Kuraiickyro Teopemy 06 ocraTkax;

- TPUMEHSATH IIPH peleHnH 3a1a4 Manyto Teopemy Pepma;

- yYMETh BBIOJHSATH 3aIHUCh YMCIIA B TIO3UIIMOHHON CHCTEME CUMCIICHHS,

- TPUMEHATh NPU PEIIeHUH 337a4 TEOPETUKO-UYMCIIOBBbIE (DYHKIIMM: YUCIO U CyMMa JeNuTeNnel,
¢byHKIMIO Diiepa;

- TPUMEHSATH IIPH PELICHUH 3ajiay LIeMHbIe APOOH;

- TPUMEHATh TPH pEIIeHWH 3aJa4 MHOTOWICHBI C JCUCTBUTEIBHBIMH W ILEJIBIMH
Kodh uleHTamu;

- BJANETh MOHATHUSMHU TPHBOAMMBIA W HEMPHUBOAMMBI MHOTOWIEH W TPUMEHITh UX TIPU
pelleHNH 3a/1a4;
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OPUMEHSTH MU pereHnu 3a1a4 OCHOBHYIO TEOpEMY anreOphl;
OPUMEHATh TpPU PEIICHUH 3aJad mpocTeiiimme (QyHKIMM KOMIUICKCHOM IEepeMEeHHON Kak
reoMeTpudecKue mpeodpa3oBaHus

YpaBHeHUsI 1 HEPABEHCTBA

Hoctmwkenne pe3yabTaToB pazzaena ll;

CBOOOIHO OMPEENATh TUI M BBIOMPATh METOJ PEIICHUS MOKA3aTeIbHBIX M JIOTAPU(PMUICCKIX
YpaBHEHHI ¥ HEPABEHCTB, HPPAIIMOHAIBHBIX YPAaBHEHUIH M HEPABEHCTB, TPUTOHOMETPHYCCKUX
yYpaBHEHUI U HEPABEHCTB, HX CHUCTEM;

CBOOOJTHO pelIaTh CUCTEMbI JIMHEHHBIX YPaBHEHHIA,

peliaTh OCHOBHBIC TUITBI YPABHEHUN U HEPABEHCTB C MApaMETPaMu;

NPUMEHSTH MTPH PELICHUH 331a4 HepaBeHcTBa Ko — BynsikoBckoro, bepuysuy;

UMETh TMPEJICTABIICHNE O HEPABCHCTBAX MEXKY CPEAHIUMH CTEIICHHBIMU

DOyHKIUHA

JocTtuxenue pesynbraToB pasnaena II;

BJIAJIETh OHATHUEM ACUMIITOTHI U YMETh €r0 MPUMEHSTH [IPU PEUICHUH 3aaY;

MPUMEHITh METOJbl PEHICHUsS MpoCcTeriuX AudQepeHnanbHbIX ypaBHEHUN MEPBOro U
BTOPOTO MOPSAIKOB

J1eMeHThI MaTEMATHYECKOI0 aHAIHN3A

HocTtuxkenne pe3ynbTaToB paszaena II;

CBOOOJHO BJIAJACTh CTAaHJAPTHBIM ammaparoM MaTeMaTHYeCKOro aHajiuza s
BBIYMCIICHHSI TPOU3BOAHBIX (YHKIIMU OAHOM MEepeMEHHOMH;

CBOOOJIHO MPUMEHSTH anmapar MaTeMaTUYeCKOro aHaIN3a JJIs UCCIIeOBaHUs (DyHKIMIA
U TIOCTPOCHUS TPaQUKOB, B TOM YHCIIE HCCIIEIOBAHNUS HA BBITYKIOCTD;

OIIEepUPOBAThH MOHATHEM NEPBOOOPA3HOM (PYHKIMM JUIs peLIeHus 3aay;

OBJIaJIETh OCHOBHBIMHM CBeA€HUSIMH 00 wuHTerpane HproToHa—JleiiOHuna u ero
IIPOCTEHIINX IPUMEHEHUSX;

ONepUPOBAThH B CTAHIAPTHBIX CUTYalUSIX TPOU3BOJHBIMU BBICIINX MOPSIIKOB;

YMETh MPUMEHSTh IPU PELICHUH 33/1a4 CBOICTBA HEMPEPHIBHBIX (PYHKIIHIA;

yYMETh IPUMEHSATH IIPU PELICHNH 3a/1a4 TeopeMbl BeliepmTpacca;

YMETh BBINOJHATh NPUOIMKEHHBbIE BBIYMUCICHUS (METOIBl pEIleHUs ypaBHEHHUH,
BBIYHCIICHUSI OTIPECIICHHOTO UHTETpalia);

YMETb IPUMEHATH NPUIOKEHUE IPOU3BOJHON U ONPENEICHHOIO UHTErpaja K peLICHUIO
3a/1a4 €CTeCTBO3HAHUS;

BJIAJIETh MOHATUSAMHU BTOpas MPOM3BOJHAS, BBINYKJIOCTh Ipaduka (QyHKIUHM U yMETh
UCCIIE0BaTh (PYHKIIMIO HA BBIIYKIJIOCTb

CTaTHCTHKA U TeOpHsl BEPOSITHOCTEH, JJIOTUKA U KOMOMHATOPUKA

HocTmwxkenue pe3ynbraTos pazzaena ll;

MMETh PEACTABIICHHUE O LICHTPAIbHOM MPEAETBLHON TEOPEME;

UMETb TPE/CTaBIEHUE O BBIOOPOYHOM KOI(PPHUIMEHTe KOpPPEIsMU U JMHEHHOM
perpeccuu;

UMETh MPE/ICTaBIEHHEe O CTAaTHCTUYECKUX THUIOTe3aX M TIPOBEPKE CTAaTHCTHYECKOM
THITOTE3BI, O CTATUCTUKE KPUTEPHS U €€ YPOBHE 3HAUNMOCTH;

UMETb MPEJCTABICHNUE O CBSA3M AIMIIMPHUECKUX U TEOPETHUECKUX paCIpeesICHHH;

UMETh MPECTABIICHHE O KOJAUPOBAHUH, TBONYHON 3aIHCH, TBOMYHOM JIEPEBE;
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- BJAJeTh OCHOBHBIMHU MOHATHUAMHU Teopuu TpadoB (rpad, BepiimHa, pedpo, CTENEHb
BEPIIUHBI, TyTh B Tpade) U YMETh MPUMEHSTh UX MPHU PEIICHUH 3a/1a4;

- UMETb MPEJCTABICHHUE O JICPEBbSIX U YMETh IPUMEHSATH IPH PEIICHUH 3a]1a4;

- BJAJETh IOHSITHEM CBSI3HOCTh M YMETh INPUMEHATH KOMIIOHEHTBI CBSI3HOCTH TIPU
peIIeHUH 3a/1a4;

- YMETb OCYIIECTBIIATH MMyTH O pedpam, 00X0 bl pedep 1 BepIInH rpada;

- UMETh IpeCTaBIeHUE 00 HIIEPOBOM M FaMUIIBTOHOBOM IyTH, UMETh IPEACTABICHUE O
TPYAHOCTH 33J]a4¥ HAXOXICHUS TaMIJIbTOHOBA ITyTH;

- BJAJETh MOHATUSMH KOHEYHBIC W CUCTHbIE MHOXECTBA MU YMETh UX HPUMEHSTH NPHU
peIlICHUH 3a]1a4;

- yMETh MPUMEHATh METO/I MaTEeMaTHUECKON WHAYKIIUH;

- yMeTh MPUMEHSTh NPUHIUN [UpuXJiie npy permeHnH 3a1a4

TexcToBBIC 3a1a4M

- JlocTmxenue pe3ynbTaroB pasaena |l

I'eomeTpust

Nmets npencraBinenne 00 akCHOMaTHYECKOM METO/IE;

BIIa/IETh TIOHSATHEM T'€OMETPUYECKHE MECTa TOUYEK B MPOCTPAHCTBE U YMETh MPUMEHSTh UX
JUTS pelleHus 3a/1a4;

yMeTb NPUMEHATH MJs pEIIeHHUs 3aJady CBOWMCTBAa IUIOCKUX U JIBYTPaHHBIX YIJIOB,
TPEXTPAHHOTO yTja, TEOPEMbl KOCUHHYCOB U CHHYCOB JIJIsi TPEXTPAaHHOTO YIJIa;

BIIQ/IETh TIOHATHEM MEPHEHAUKYISIPHOE CEYEHHE MPU3MBI U yMETh MPUMEHSTH €ro Mpu
pelieHuu 3a/1ay;

MMETh MPEJICTaBICHUE O JBONCTBEHHOCTH MPABUIHLHBIX MHOTOI'PaHHUKOB;

BJIQJIETh MOHATUSIMHU LIEHTPATHHOE U MapalIeTbHOE MMPOSKTUPOBAHUE U TIPUMEHSTh UX MPHU
MIOCTPOECHUH CEYEHUN MHOTOI'PAHHUKOB METO0M MPOEKIUK;

MMETh TMIPEJICTABJIICHHE O Pa3BEPTKE MHOTOTPAaHHUKA W KpaT4alllieM MyTH Ha TTOBEPXHOCTHU
MHOT'OTPaHHUKA;

HMMETh MPEJCTaBICHUE O KOHMYECKUX CEUEHUSX;

UMETh TpeJACTaBlIeHHE O Kacawomuxcs chepax ¥ KOMOMHAIIMHM TN BpalllEeHUS U yMETh
MPUMEHATH UX TIPH PEUICHUH 3a]1a4;

MIPUMEHSITH [P PEIICHUH 3a7a4 (POpMYyITy pacCTOSTHUS OT TOYKHU JO TUIOCKOCTH;

BJIAJIETh Pa3HBIMU CIIOCOOAMH 3aJlaHUs MPSIMOU YPaBHEHUSIMH U YMETh NMPUMEHSTH MPHU
pelIeHny 3a/1ay;

MPUMEHATh TMPU PEHICHUU 3a/7a4 U JI0KA3aTEIhCTBE TEOPEM BEKTOPHBIM METOJ U METO
KOOP/IMHAT;

WMETh TIpeJAcTaBlieHHe 00 akcuoMax o0bema, NPUMEHATH (GOpMyNIBl  00BEMOB
MPSIMOYTOJIBHOTO Mapajijieienuneaa, Mpu3Mbl U HUPAMHABI, TETpadJpa NPH PELICHUU
3ajady;

MIPUMEHSITh TEOPEMbI 00 OTHOIIEHUSIX 00BEMOB NP PEUICHUH 33/1a4;

MPUMEHATh HWHTETPaJl IS BBIYHCICHHS OOBEMOB M TIOBEPXHOCTEW TEN BpalleHus,
BBIYHCIICHUS TUIOMAAN cheprudecKkoro mosica 1 00beMa IapoBOro CIosi;

WMETh TIPENCTABIIEHHEC O [BIDKCHHUSIX B TMPOCTPAHCTBE: TMapajUICIbHOM TIEPEHOCE,
CUMMETPHUU OTHOCUTEIBHO TIOCKOCTHU, EHTPAIbHOW CUMMETPUHU, TOBOPOTE OTHOCUTEIHEHO
MPSIMOM, BUHTOBOM CUMMETPHH, YMETh IPUMEHATh UX TIPH PEIICHUU 3a]1a4;

HMMETH MPEJCTABICHUE O IJIOMIAIA OPTOrOHAIbHON MPOEKIUU;

MMETh TMPEJCTABIEHUE O TPEXTPAHHOM W MHOTOTPAHHOM YIJIE W MPUMEHSTh CBOMCTBa
IJIOCKUX YIJIOB MHOTOTPAHHOTO YyIJIa MPY PEIICHUH 33/a4;
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- HMETh MpPEJCTaBICHHUs O MPeoOpa3oBaHUU MOAOOUS, TOMOTETUH M YMETh HMPUMEHSTH UX
IIpY PELIECHUH 3a/1a4;

- YMETb pelaTh 3aJa4M Ha INIOCKOCTU METOJAMU CTEPEOMETPHH;

- yYMETh NPUMEHATH (GOPMYIIBI 00bEMOB IPH PELICHUU 3a7a4

BekTopbl M KOOPAUHATHI B IPOCTPAHCTBE

- Jloctuxkenue pe3ynbraroB pasnena ll;

- HaXoAuTh OOBEM MapajUielienurena W TETpadapa, 3aJaHHBIX KOOPJAMHATAMU CBOUX
BEPILUH,

- 3aJaBarh MPSIMYIO B IPOCTPAHCTBE;

- HaxOJUTh PACCTOSIHHE OT TOYKH JI0 INIOCKOCTH B CUCTEME KOOPIMHAT;

- HaxoduTb PACCTOSAHHUC MCKAY CKPCIIUBAOUIMMUCA NPAMBIMU, 3aJJdHHBIMH B CHCTCMC
KOOpAWHAT

HcTopust MaTeMaTnKH
- Jloctmxenue pe3ynbratoB paszaena |l

MeTtoabl MAaTeMaTHKH
- Jloctmxenue pe3ynbratoB pasnaena ll;
- TOPUMEHATh MATEeMAaTHYEeCKUE 3HAHHMS K HUCCICIOBAHHMIO  OKPYKAIOLIEr0 MHUpa
(MonenmupoBaHue (PU3MYECKUX TPOIECCOB, 3aa91 YKOHOMUKH )
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COJEPKXKAHUE YUEBHOU JUCIIUIIJINHBI

BBenenue

MaremaTuka B HayKe, TEXHUKE, JOKOHOMHKE, WH(POPMAIIMOHHBIX
TEXHOJOTHUSAX ¢ IPAKTHUYECKOH JesATeJIbHOCTH. llenmu m 3amaum U3ydeHHU s
MaTeMaTHUKU IIpU ocBoeHUHU crienuaibHocTei CIIO.

AJIT'EBPA

Pazeumue nonsmus o uucue

Llenbie u partmoHalibHbIC uncia. JlelicTBuTebHbIe uncia. [ Ipubaudsicernovie
svluucienusa. KomniaexcHole yucua.

Kopnuu, cmenenu u nocapughmol

Kopun m crenenun. KopHu HaTypaJlbHOM CTENEHM M3 UHCJIA U UX CBOMCTBA.
CrenneHHM C panMoOHaJbHBIMM [OKa3aTesiIMH, WX cBoMcTBa. CTeneHu c
JIEUCTBUTEIBbHBIMU NOKa3aTensiMu. Ceolicmea cmenenu ¢ 0etcmeumeabHblm
nokazamesiem.

Jlorapugm. Jlorapudgm uucaa. OcHOBHOE JIOTapu(PMHUUYECKOE TOMXKIAECTBO.
JecssitTuanble ©W  HaTypajdbHble Jiorapudmbl. IlpaBunma  gelcTBHU  C
norapudmamu. Ilepexos Kk HOBOMY OCHOBAHHUIO.

IIpeoOpa3oBanue ajredopanvyecKkux BbIPaKeHUM. IIpeobpazoBanme
panroHaJIbHbBIX, UppanMOHAJIBHBIX CTEIIEHHBIX, MMOKAa3aTeJIbHbBIX u
JorapupMHUUYECKUX BBIPAYKEHUM.

Ilpaxkmuueckue 3anamus

ApudpmeTrnueckre AEUCTBUSI HAJl YHCJIaMH, HAXO0XKJICHHUE NMPUOINKEHHBIX
3HAYCHUI BEJIMYMH W MOTPEIIHOCTEH  BbIYMCICHUNM (aOCoJOTHOW |
OTHOCHUTEJIBHOM), CpaBHEHUE YHCJIOBBIX BBbIpa>kKeHHUl. BbruncieHue u
CpaBHEHHE KOpPHEU. BrINIOJIHEHME pacyeToB ¢ paguKajllaMU.

Pemienne mppanmoHanbHbIX ypaBHeHHI. HaxorkeHne 3Ha4eHUI CTEIIEHEH C
panMoHaJIbHBIMU TIoKa3aTtessiMu. CpaBHeHue cteneHeil. IIpeoOpazoBanus
BBIpaXKE€HUH, COAEPIKAIINX CTENEHU. PellleHne nnoka3aTeJIbHbIX YPABHEHUIA.

Penienne npukiagHbeIX 3a7ad4.

Haxoxxnenne 3HadeHuil Jiorapudma 10 MOPOU3BOJIBHOMY OCHOBAHMIO.
Ilepexox oOT OAHOrO OCHOBAaHMUSA K JApyromy. BelyucieHue u CpaBHEHUE
norapudmoB. JlorapudmupoBaHue M MOTSHIIMPOBAHUE BBIPAYKECHUMN.

[Ipubam>keHHbIE BBIYHUCIICHUS U PEIICHUSI MPUKIIAIHBIX

3ana4d. Pemrenue nmorapudmudeckux ypaBHEHHH.

OCHOBbI TPUT'OHOMETPHUIMN

OcCHOBHBIE TIOHITUA

Pamuannast mepa yria. BpamarenbHoe pBuykeHue. CHHyC, KOCHHYC,
TAHT'€HC U KOTaHI'€HC 4HCIa.

OCHOBHBEIC TPUTOHOMCTPHUYICCKHUC TOXKACCTBA
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dopmyinbl  npuBenaeHusi. Dopmysibl  cioxkeHUsi. DopMysibl  YABOCHUS
Dopmyibl NOTIOBUHHO20 Veild.

ITpeoOpazoBaHusi NPOCTEUIINX TPUTOHOMETPHUUESCKUX BBIPAKESHHUU

IIpeoOpa3oBanre CyMMBbI TPUTOHOMETPUYECKUX (PYHKIIUI B IMPOU3BEJCHHUE U
MPOU3BEIACHUSI B CYMMY. BoipajceHue mpucoHoMempuuecKux QyHKyull yepes
mamneeHc NOJI0BUHHO20 ap2yMeHmdA.

TpuronomeTpuyeckue ypaBHEHUsI U HEpPaBCHCTBA

IIpocreiiume TPUTOHOMETPHUUECKHE YpaBHEHUS. I1Ipocmetiwiue
mpucoHomempudecKue HepageHCcmed.

O0parHble TpUroHoOMeTpuYeckue (PYHKHMHU. APKCHHYC, apKKOCHUHYC,

apKTaHI'CHC.

Ilpaxkmuueckue 3anamus

PangnanHbI METOH H3MEPEHHsI YIJIOB BpallleHUsI U CBsA3b C I'PalyCHOM

Mepoii. OCHOBHbIE TPUTOHOMETPHUYECKUE TOXKIAECTBA, (POPMYJIbl CIIOKEHUS,

YIBOCHHSI, Ipeo0pa3oBaHHME CYMMBlI TPUTOHOMETPHUYECKUX (QYHKIIUH B

MNpPOU3BEJCHNE, NOpPeoOpa30BaHHUE MPOU3BEAECHUSI TPUTOHOMETPUUECKUX

byskumii B cymmy. llpocrteiiline TPUTOHOMETPUYECKHUE YpPaBHCHUS U

HEpaBEHCTBA.

O6paTtHble  TPUTOHOMETPHUUYECKHUE byskmu: apKCUHYC, apKKOCHUHYC,

APKTAHI'CHC.

O YHKIIUU, UX CBOMCTBA U I'PAOUKU

®dyukuuu. OOnacTe ompeneyieHWsT W MHOKECTBO 3HaueHUM; rpaduk
¢byHK1IMM, nocTpoeHHe rpaduKoB (GYHKIMH, 3aJaHHBIX Pa3JIMYHBIMU
cnocob6aMu.

CpoiicTBa byHKIHN. MOHOTOHHOCTB, YETHOCTb, HEYETHOCTb,
OrpaHUYEHHOCTh, MNEPUOANYHOCTh. [IpomMekyTku Bo3pacTaHusi U yObIBaHUS,
HauOoJIbIllee M HaWMEHbIIEEe 3HAUEHHUsI, TOUKH JKcTpemymMma. ['paduueckas
uHTeprnperanusi. I[lpumepsl (QyHKIHMOHAIBHBIX 3aBHUCUMOCTEH B pealbHBIX
nporeccax MW SIBJIGHUSIX. ApuMEeTHYEeCKHE OIlepalluu Hal (QYHKIUSIMU.
Cnosknast yukiust (Komrio3uiius). Ilonsimue o nenpepvléHocmu QyHKYULL.

ObpatHnble pyakuun. Oozacme onpeodesieHus U 0071acmsb 3HAYEHUU 00pammHou
dyurxyuu. I padux oopamuou pynryuu.

CreneHHsble, MOKa3aTeJIbHbIC, JIOrapu(PMHUIECKUE U
TPUTOHOMETPUYECKHUE (PYHKIIHUH. OGpaTHbIe
TpUTOHOMEeTpUueckue PyHKIITNHU

OnpenesieHust GyHKIMI, UX CBOMCTBA U IpaUKH.

IIpeobpazoBanust rpadukoB. IlapanmenpHBII TEpPEeHOC, CUMMETPHUST
OTHOCUTEJIBHO OCEM KOOpAMHAT HM CHMMETPHUSI OTHOCHUTEJIbHO Havaja
KOOPJIMHAT, CUMMETPHUsI OTHOCHUTEJIIBHO MPSIMON Y=X, pPacTsI>)KE€HHE U CXKaTHe
BJI0JIb OCE€H KOOpJAUHAT.

Ilpaxkmuueckue 3anuamus

ITpuMepsl 3aBUCUMOCTEN MEXJy HNEPEeMEHHBIMU B peaJIbHBIX MpoIleccax U3
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CMEXHBIX aucnuiuiiH. Onpenenenwe ¢yuknuii. IlocTtpoeHme w  dTeHHE
rpadpukoB ¢Gynknuii. WccnenoBanme ¢PyHknuu. CBoMcTBa JIHHEHHOU,
KBaJIpaTHUYHOM, KYCOYHO-JJMHEHHOW W  ApoOHO-TTMHEWHOW  (YyHKIIHM.
HenpepriBabie n niepuoanyeckue ¢pyHknuu. CBoiicTBa W rpaduKH CHUHYCA,
KOCHUHYyCa, TaHreHca M KoTaHreHca. OOpaTHple (QYHKIIMH U WX TpaduKH.
Ob6paTtHble TpUroHOMeTpUuecKue ¢GyHKUUU. lIpeoOpa3zoBanusti rpaduka
dysakouu. N'apmonudeckue Koiaebanwusi. [IpukiiagHpie 3aaa4uu.

INToka3arenbHbIe, JOorapuPMUUEcKUe, TPUTOHOMETPUICCKUE YPAaBHECHUS

U HepaeeHCmad.

HAYAJIA MATEMATHUYECKOI'O AHAJIN3A

ITocinenoBarenbHocTH. CnocoObl  3aJaHUsT M CBOMCTBA  YHCIIOBBIX
rnocjgenoBarenbHocTe. [lomsamue o0  mnpedene  noc1e008amelbHOCHU.
Cywyecmeoeanue npeoena MOHOMOHHOU 02paHUYUEHHOU
nociedoeamenvrocmu. CyMMHUpPOBaHHE IocienoBaTesibHOCTeH. beckoHeuHO
yObIBaro11asi reoMeTpUUYecKasi IIPoOrpeccusi U ee cymma.

Ipoussoanas. [lousitTne 0o Mpow3BOAHOW (QYHKIINH, €€ T€OMETPHUYECKHU U
¢uznyueckuii cMBICII. YpaBHEHHWE KacaTeldbHOHW K Tpaduky QYyHKIINH.
IIpou3BoaHbIE CyMMBI, Pa3HOCTH, IPOU3BEIACHUsI, YacTHbIe. lIpon3BoagHbIE
OCHOBHBIX  DJJIEMEHTApHbIX (yHknouii. I[IpumeHeHne NPOU3BOAHOM K
UcCIIeJOBAaHUIO PYHKIUI U NOCTPOeHUIO rpaduKoB. //pouzeooHblie obpamHol
dyHKYUU U KOMRnoO3UYUU PYHKYUU.

IIpuMepsl HMCHONB30BaAaHUS NPOM3BOMHOM JJUIsI HAXOXKIACHUS HAMWIJIYYIIETrO
pelleHusI B NPpUKJIAAHBIX 3ajadax. Bropasi npou3BoagHasi, €€ reOMETPUUYECKHUMI
U ¢usnyeckul cmbicia. HaxoskaeHue CKoOpocTH IjIs1 Ipoliecca, 3aJaHHOro
bopmysioit u rpapukom.

IlepBooOpa3nass u uHTerpaJsa. IIpuMeHeHHe oONpeNesIEeHHOTO HMHTerpajia st
HaXO0XKJACHUSI IUIOMIAAW KPUBOJIMHEHWHOU Tpanenuu. Popmyna HeroToHa—
Jlettbuuna. IlpumMepbl nprUMeHEHUsI NHTErpajia B GU3HUKE U T€OMETPUH.

Ilpakmuueckue 3auamus

YucnoBasi II0CI€A0BATEIIBHOCTh, CIIOCOOBI €€ 3aJlaHusl, BBIYUCICHUS
4JICHOB IlocienoBarenbHOCTH. Ilpenen mocienoBareabHOCTHU. beckoHedHO
yObIBaroIasi reoMeTpuyecKasi Hporpeccusl.

IIpousBoaHasi: MEXaHUYECKHUU U T€OMETPUYECKUIN CMBICII IIPOU3BOJHOM.

VYpaBHeHne KacareabHOM B obmeMm Buzae. IlpaBuima u  Gopmyibl
nuddepenupoBanusi, TabiuIla IPOU3BOJHBIX 3JIEMEHTApPHBIX (QPYHKIIMMH.
HUccnenoBanmne @GyHKIHMM €  TIOMONIBIO Tpou3BoaHOM. Haxoxxaenue
HauOOJIbIIEro, HAWUMEHBIIEro 3Ha4YeHHUsl M DJOKCTPEeMaJIbHbIX 3HA4YeHUH
bysaxIIHN.

HNuTterpan u nepBoobpasHasi. Teopema Hriorona—IJleiionuna. [Ipumenenue
MHTEerpaJjia K BBIYUCICHHUIO (PU3NYECKUX BEIUYMH U TUIOIIACH.

YPABHEHNA 1 HEPABEHCTBA

YpaBHeHus1 UM cHCTeMbl ypaBHeHUH. ParmmoHanbHbIE, HppallMOHAJIBHBIE,
IIOKa3aTeJbHbIE U TPUTOHOMETPHUUYECKHUE YPABHEHUS U CUCTEMBI.

PaBHOCUIIBHOCTH YpaBHEHHUN, HEPABEHCTB, CUCTEM.

OcHOBHBIC TIpUEMBI WX pemieHust (pa3JIoKeHWe Ha MHO>KHUTEIH, BBEJICHHE
HOBBIX HEM3BECTHBIX, IMOJICTAHOBKA, rpa)MueCKUil METO).

HepaBencrsa. PanuonanbHble, HWppalHUOHAJIbHBIEC, II0Ka3aTEIbHBIE U
mpucornomempuyeckue HepaBeHCTBa. OCHOBHBIC IIPUEMBI UX PECIICHUS.



Hcnoab3oBanue cBoiicTB U rpagukoB (GYHKUMA TIPA PpelieHUH
YpaBHeHMii M HepaBeHCTB. MeTon wHTepBanoB. MWM3o00pakeHue Ha
KOOPJAMHATHON IIJIOCKOCTH MHOKECTBA PELICHUMN ypaBHEHUI U HEPABEHCTB C
JIByMsI IEPEMEHHBIMH U UX CUCTEM.

Ilpuxknaonsie 3a0auu

I[Ipumenenne MareMaTHUYECKUX METOJOB JIJISI PEHICHUSI COAeP KaTeJIbHBIX
3ajlad W3 pa3JIMYHBIX objacTe HayKu W OpakTUKU. HWHTepnperanus
pe3yJabTaTta, y4eT peajlbHbIX OrpaHUYCHUHN.

Ilpakmuueckue 3anamus

Kopuu ypaBHenuii. PaBHocuibHOCTH, ypaBHeHHU. [IpeoOpazoBanue

ypaBHeHUI. OCHOBHBIE NPHUEMBI PELICHUSI ypaBHEHHU. Penienue cucrem

ypaBHeHUI. HMcnomab30oBaHue CBOMCTB W rpadukoB GQGYyHKOHUNA A0
peuIeHus1 ypaBHEHHUU U HEPABEHCTB.

KOMBUHATOPUKA, CTATUCTHUKA 1 TEOPUS BEPOSITHOCTEM

DJ1eMeHThl KOMOUHATOPUKH

OcHOBHBIE TIOHSAITUSI KOMOWHATOPHUKH. 3ajJadyd HaA MOOJCYET YHcia
pa3MelnieHuii, TMepecTaHOBOK, couetaHuii. Pemienune 3amau Ha niepebop
BapuaHToB. ®Popmyina OmHoma HreioTtona. CpoiicTBa OHMHOMHHAIBHBIX
kodddunuentoB. TpeyronbHuk Ilackasns.

DJIEMEHTHI TEOPHUU BEPOSATHOCTEN

CoObITHE, BEPOSITHOCTH COOBITUSI, CJIOKEHUE U YMHOYKEHHE BEPOSITHOCTEH.
Tlonsamue o mezasucumocmu cobvimuil. /JucKkpemmnas cayyarHas Geaudund,
3akoHn ee pacnpedenenus. Hucnosevle Xxapaxkmepucmurku OUCKPEMHOU
cayuaunou eenudunsl. Ilonsamue o 3aKone 60abUIUX YUCET.

DJIEMEHTHI MAaTEMAaTHUYCCKOU CTATHUCTUKHU

IMpencraBienue naHHbIX (TAOMUIBI, THArpaMMbl, TpPaPHUKH), ceHepaIbHAs
COBOKYHNHOCMb, 8blOOpKA, cpeoHee apupmemuueckoe, meouara. Ilonsamue o
3a0auax mamemamuyeckKou cCmamucmuKku.

Pewernue npakmuueckux 3a0au ¢ npuMeHeHuemM eposimHOCNIHbIX

MEMOO08.

Ilpakmuueckue 3anamus

Hctopust pa3zBUTHUSI KOMOMHATOPUKH, TEOPUU BEPOSITHOCTEH M CTATUCTUKHU U
UX pOJb B PA3JIMYHBIX cdepax YeI0BeUeCKOH >KH3HeAesiTenbHOCTHU. [IpaBuia
KoMOMHaTopuku. Penienne koMOMHATOpHBIX 3anad. Pa3mereHusi, coueTaHus
u niepectaHoBkU. buHoMm Hprotona m TpeyronbHuk llackamns. IlpukimanHbie
3a7a4u.

Knaccuueckoe onpeneseHue BEPOSITHOCTH, CBOWCTBA  BEPOSITHOCTEM,
TeopeMa O CyMME BeposiTHOCTEeM. Bprumcienwe BepositTHocTeU. IIpukiamubie
3agaudu. [IpencraBieHue 4yUCIOBBIX JaHHBIX. [Ipukianuelie 3agaun.
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I'EOMETPUA

Ilpsmble u nnrockocmu 6 npocmpancmaee

B3anMmHOe pacnosioskeHue IByX IIPSIMBIX B IIPOCTpaHCTBE. llapasuienbHOCTH

OopsiMod U 1uiockocTu. IlapamenpHocTh 1TOCKOCTEM. lleprnieHIUKYIISIPHOCTH
OpsIMOU U ILUIOCKOCTH. IleprieHuKyiisip 1 HaKJIOHHAasi. YT0JI MeXXAy NPsIMON U
IIJIOCKOCTBIO. JIByrpaHHbIi YTOJI. Yron MEXIYy IJIOCKOCTSIMH.
ITepneHAMKYIAPHOCTH IBYX IIOCKOCTEM.

I'eomeTpuueckure nmpeodpa3zoBaHUsI MPOCTPAHCTBA: MapaLIeJdbHBIN MHepeHoc,

CUMMETPHUA OTHOCHUTCIIBHO ITJIOCKOCTH.

[TapannenbHoe mnpoekTUpoBaHUue. [l10wyads opmoOcOHAIbHOU NPOeKYUU.

HN300pakeHne npocTpaHCTBEHHBIX (QUTYD.

MHoTOorpaHHUKH

Bepmminabl, pebpa, rpaHd MHoOTorpaHHukKa. Pazeepmra. Mmnocoepantovie

yeawl. Beinyknvie muococpannuxku. Teopema Diinepa.

ITpnzma. ITpsimast u HAaKJIOHHAsL npusma. ITpaBunbHast npusMma.
[Mapannenenunen. Ky6. Ilupamuna. IlpaBunbHast nupamMuga. YcedeHHAs
nupamuaa. Terpasap. CumMmerpun B KyOe, B HapajuieJelnuIie/ie, B INpU3ME U
nupamuae. Ceyenust Kyba, Npu3Mbl U HUPAMUJIbI.

[IpenacraBnenne © NpaBUIIBHBIX MHOrOrpanHukax (rerpa’ape, KyoOe,

OKTanJIpe, J0JeKadIpe U UKOCAdIPE).

Tema u IIOBCPXHOCTHU BpalliICHU

Hunmuuap m KoHyc. YceueHHbIM KoHyc. OcHoBaHMWeE, BbICOTa, OOKOBas

IIOBCPXHOCTD, o6pa3y}0maﬂ » pa3BCpTKa. OceBbIe CEUEHHSI M CCUCHUS ,
nmapaJijiIeJIbHbIC OCHOBAHHIO.

[Iap u cepa, ux ceuenust. KacarenpHast miI0cKoOCTh K cdepe.

I/IBMepeHI/IH B I'€OMCTpPpHUH

O6beM u ero usmepenue. MurerpangbHast popMyiia oobema.
dopmynbel o0bema Kyba, NpsIMOYTOJIBHOIO Hapajuiejienunena, NpU3MBl,

nuinuHapa. Popmynsl o0beMa nUpamMuabl U KOHyca. POpMyJibl MJIONIAIU
MOBEPXHOCTEN HUIMUHApA M KOHyca. Popmynbl odbema Imiapa W IUIOLIAAU

chepsnl.

I[Mono6ue Ten. OTHOUMIEHUS TJTOMIAAEH TTOBEPXHOCTEH M 00HEMOB IMOJOOHBIX TEI.

KOOpI{I/IHaTBI U BCKTOPHI

HpSIMoyI‘OJILHaﬂ (I[eKapTOBa) cucreMa KoopaAuHAT B IIPpOCTPAHCTBC.

dopMmyiia pacCTOSTHUSI MEXKIYy JIByMsI TOYKaMH. YpaBHeHUsI cdepsbl,
njocKocmu u NpsIMOU.

BekTopsl. Monynes BekTOopa. PaBeHCTBO BeKTOpOB. CII0KEHHE BEKTOPOB.

YMHOXKEHHE BEKTOpa Ha 4ducio. Pa3jiookeHue BEKTOpa N0 HAMNPABJIIECHUSIM.
Yron mexnay aBymst Bekropamu. IIpoexnmst BekTtopa Ha ock. KoopamHatsl
BeKTOpa. CKajsipHOE€ NPOU3BEICHNE BEKTOPOB.

Hcnonp3oBanue KOOpAMHAT W BCKTOPOB IIpHU PCHICHHUMU MATCMATHUYCCKHUX H

IIPpUKJIAJHBIX 3a1a4.

Ilpakmuueckue 3anuamus
IIpu3dHaku B3aMMHOTO PACIIOJIOXKEHHUSI HNPSIMBIX. YTO0JI MEXIAY HNPSIMBIMH.
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B3zanmMHoe pacrniosiokeHue TNpsIMbIX UM I[JIocKkocTer. llepneHauKyssip U
HaKJIOHHAasi K IJIOCKOCTH. YTOJI MEXIy NPsSIMOM W IUIOCKOCTBhIO. TeopeMbl o
B3aMMHOM  pPacIlOJIOKEHUHW MPsIMOM M IUIOCKocTU. Teopema o0  Tpex
OEPICHANKYJISIpaX.

IIpu3Haku U cBOMCTBaA NAapaUICJIbHbIX U INEPHEHIUKYJISIPHBIX IIJIOCKOCTEH.

PacctosstHue oOT TOYKHM 10 MJIOCKOCTH, OT HOPsIMOM O IUIOCKOCTH,

pacCcTOsIHUE MEXKIY
MJIOCKOCTSIMH, MEXKAY CKPEILIUBAIOIINMUCS NPSIMBbIMH, MEXKI1Y NPOU3BOJIbHBIMU
(purypamu B ripocTpaHCTBE.

[TapannenpbHOe OPOEKTUPOBAHME U €ro cBolicTtBa. 7eopema o niaowaou
OPMO2OHAILHOU NPOEKYUU MHO20V20/IbHUKA. B3auMHOE pacliojoKEHHUE
MPOCTPAHCTBEHHBIX (PUTYD.

Paznuunbie BuUAbl MHOrorpaHHukoB. WMx wu3obpakenusi. CeueHusl,
pa3BEepTKHU MHOTOTpaHHUKOB. [lmomanes moBepxHOCcTU. Buiasl cuMmmeTrpuil B
npoctpaHcTBe. CUMMETpUsT TEJI BpAIllCHHUSI U MHOTOIPAaHHUKOB. Bbraucienue
JI101aJIe 1 00bEMOB.

Bekroper. [leWictBusi ¢ BekTopamMu. JlekaproBa cucTtemMa KOOpAMHAT B

MIPOCTPAHCTBE. YPpaBHEHHUE OKPY>KHOCTHU, cdepnl, TUIOCKocTH. Paccrosinme

MEXKy TOuKaMu. Jlencrsusi ¢
BEKTOpaMH, 3aJlaHHBIMU KoopauHaTaMu. CKaJsipHOE€ NPOU3BEJICHUE BEKTOPOB.
BekTopHOE ypaBHEHHE NPsIMOM M MJIOCKOCTH. Mcnoab30BaHME BEKTOPOB HpPHU
JI0KA3aTeJIbCTBE TEOPEM CTEPEOMETPHUH.

J1s1 BHeayIUTOPHBIX 3aHSITUM CTyJAEHTAM HapsiAy C pelIeHueM 3ajad U
BBINIOJIHEHUSI ~ MPAKTUYECKHUX  3aJaHUM  MOXKHO  IIPEJJIOKHUTH  TEMBI
HUCCIICIOBATCIILCKUX W pedepaTUBHBIX padoT, B KOTOPBIX BMECTO CEpHUM
OTJICIBHBIX MEJIKMX 3a/1a4 U YIPAXKHEHUU Npe1aratoTcsl CIOYKETHbBIEC 3aJaHusl,
TpeOylolue JJIUTEJIbHOM padoThl B paMKax OJIHOM MaTeMaTHYeCKOU
CUTyalluu. DTH TEMbI MOTYT OBITh KaK WHIWUBHUAYyaJIbHBIMHU 3aJaHUSIMH, TaK U
IPYIIIOBBIMH JJIsI COBMECTHOT'O BBIIIOJIHEHUSI UCCIICJOBAHUSI.

Ilpumepnvrie memwol peghepanos (00Kk1ado08), ucc1ed06amerbCKux

npoexkmnoe

HenpepsiBHBIE 1p0o0OH.
IIprnmeHeHne CI0KHBIX MPOLIEHTOB B 9KOHOMHUYECKHUX pacueTax.
[TapanenbHOE TPOCKTUPOBAHHUE.
Cpennue 3HaU€HHUS U UX IIPUMEHEHHUE B CTaTUCTHUKE.
BekTopHOe 3amaHue TIPsIMBIX M IUUIOCKOCTEH B
MIPOCTPaHCTBE.
Crno>keHrne TapMOHUYECKUX KOJICOaHUH.
I'padnueckoe penieHne ypaBHeHUH U
HEPaBEHCTB.
e IIpaBuabHBIE U MOJYyNPABUIbHbBIC
MHOTOTpaHHUKH.
e KoHHYECKHE CEeYEeHHUSI U UX NIPUMEHEHUE B
TEXHUKE.
e Jlousitue quddepeHuana u ero
MPUITOKEHUSI.
CxeMmbl TIOBTOPHBIX UCOBITAaHUN BepHyiu.
HccnenoBanne ypaBHEHUM U HEPABEHCTB C ITApaMETPOM.
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TEMATHUYECKOE IITVTAHUPOBAHMUE

COIIMAJIBHO-OKOHOMUWYECKHUM
MPOPUJIb MTIPO®PECCUOHAJIBHOI O

OBPA30BAHUA

IIpu peanuzanuu coaeprkaHusi o01Ieo0pa3zoBaTEIIbHON YUeOHON AUCITUTIIIMHBI
«Marematuka» B npenenax ocBoeHust OITOIT CIIO Ha 06a3e OCHOBHOIO

obmiero oOpa3oBaHHUSI C TIOJIyYEHHEM

cpenHero oOmiero oOpa3oBaHUS

(ITIICC3) mo cnemumanbHOocTH 43.02.13 TexHOJOrHS NapUKMaxXepCKOro HCKYCCTBA
COIUAJILHO-DKOHOMHUYECKOTo Npoduiist ayauTopHast (o0si3aTelbHasI) HAarpys3kKa
oOyyarommxcsi, BKio4asi npakrudeckue 3ansatust (110 gacoB), cocraBisieT

234 yaca.

TEMATHUYECKHWU TTJTAH

Bua yueOHo# padoThl

KoJinuyecTBO 4aCOB

COMAJILHO-)KOHOMUYECKUN

npopuiib

AynutopHblie 3aHaTHA. Cogep:xxaHnue

CnenuaJbHOCTD

oGyueHus 43.02.13 Texnonorus
ApUKMAaxepCKOTO UCKYCCTBA

Brenenue 2
PazBuTue noHsITHSI 0 Unciie 10
KopHu, cTenieHu u jjorapu@mbi 28
[IpsiMBbI€ ¥ IIJIOCKOCTH B IPOCTPAHCTBE 20
KombOmnHaTopuka 12
KoopamHaThl 1 BEKTOPBI 16
OCHOBBI TPUTOHOMETPHUU 31
DOyaKIMN U TpadUKU 18
MHoOrorpaHHHMKH U KPyTJibIe Tejia 26
Hauvana MmareMaTH4YeCcKOT0o aHAJIH3a 24
HMHaTerpaj u ero npuMeHEeHHE 15
DneMeHTBI TEOPUU BEPOSITHOCTEN U 12
MaTeMaTHYECKON CTATUCTHKH

YpaBHEHUSI 1 HEPABCHCTBA 20
Hroro (B Tom uncje 110 yacos JIII3) 234

IIpomerxncymounan ammecmauyus 6 popme

oughepenyuposannozo 3auema, IK3amena.
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XAPAKTEPUCTUKA OCHOBHBIX BMN/10B
YYEBHOUW JEATEJIBHOCTHU CTYJEHTOB

Xap AKTEPUCTUKA OCHOBHBIX BU0B

KopHu, crtenenu,
Jiorapu@gpmsi

Conep:xkanue
oGyqenus AeATeNLHOCTH CTYAEHTOB (?a YPOBHE
Y4eOHBbIX e CTBUIA)
BBeaenue O3HaKOMJIEHUE C POJIbIO MATEMAaTHKHU B HAYKeE,
TEXHUKE, JKOHOMHUKE, THPOPMAIITMOHHBIX
TEXHOJIOTUSIX U NPAKTUYECKOUN A TEJIbHOCTH.
O3HaKOMJIEHHE C LEJISIMU U 3a/ladaMy U3y4YCHUSI
MaTeMaTUKU IpU 0OCBOeHUH crienuanbHocTel CI1O0
AJITEBPA
Pa3zBurtue BeinmonneHne apudmMeTHdeCKUX JIEUCTBUN HA
NOHATHSA O 4HcIaMHt, coyeTasl yCTHbIE U TMCbMEHHBIE IPHUEMBI.
qucie Haxosxnenune npubiam>KeHHBIX 3HAYCHU M BEJIMYUH U

MOTPEIITHOCTEH BRIYHUCIICHUM (a0COTIOTHOM 1
OTHOCHUTEJIBHOW); CPABHCHHE YHCIOBBIX BBIPAYKCHUM.
Haxo>xnenue ommbok B ipeoOpa3oBaHUSIX U
BBIUHMCJICHUSIX (OTHOCUTCSI KO BCEM MMYHKTaM
IIporpaMmal)

O3HaKOMJIEHHUE C IOHSITUEM KOPHsI N-U CTENEHU,
CBOMCTBAaMH PaJNKaJIOB U NpaBUJIaMH CPABHEHUS
KOpHEH.

DopMyaIHUpOBaAHHUE ONIPEACIICHUSI KOPHSI U CBOMCTB
KOpHel. Beruncienue u cpaBHEHHE KOPHEH,
BBITTOJTHEHUE TIPUKUJIKY 3HAYCHUST KOPHSI.
IIpeobpa3zoBanme YUCITOBBIX U OYKBEHHBIX
BBIpA’KE€HUM, coAep KaAIUX PagUKaJIIbI.
BrimostHeHne pacueToB 110 opMysiaM, CoAep Kallum
paarKaibl, OCYIIECTBIISISI HEOOXOAUMBIE MOJICTAHOBKHU
u npeoOpa3oBanusi. OnpeneneHue paBHOCUIBHOCTH
BbIpA’KE€HUU ¢ paaukajgamMu. Pemenue
UppalMOHAIBHBIX YPAaBHEHUH.

O3HaKOMJIEHHE C IIOHSITUEM CTEIIEHHU C
JIGMCTBUTEIIbHBIM MMOKAa3aTEIEM.

HaxoxxkneHue 3HaueHU CTENIEHU, UCIOJIB3YSI IPU
HEO0OXOJMMOCTH HMHCTPYMEHTAJIBHBIEC CPEJICTBA.
3anuchiBaHUE KOPHSI N-H CTENEHU B BHUJIE CTENIEHU C
JPOOHBIM TTOKa3aTeJIEM U HA000POT.
dopmMyarpoBaHHUE CBOMCTB CTENEHEN. Beruncienue
CTEIIEHEU C pallMOHAJIBHBIM NOKa3aTeJIEM,
BBITIOJIHEHUE NPUKUJIKHN 3HAYECHUS CTETICHU,
CpaBHEHHE CTEIICHEH.

[IpeoOpa3zoBaHMe YUCITOBBIX U OYKBEHHBIX
BBIPAYKECHUM, COIep KAIINX CTENEHU, TPUMEHS ST
cBolicTBa. Penienue nmoka3arejbHbIX YPABHECHUH.
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IIpeodpasoBanue
ajireOpanvyecKkux
BbIpaKeHu

BeimonneHmne mpeodpa3zoBaHuil BRIpa>KeHUH,
npuMeHeHne GpopMyJi, CBSI3aHHBIX CO CBOMCTBAMU
CTeNneHeu u JorapudmMos.

OnpenesieHyre 061acTU JOITYCTUMBIX 3HAYEHUMN
JorapuMHUYEcKOro BeIpa>keHusi. Pemienue
norapupMHUUYECKUX YPAaBHEHUUN

OCHOBBI TPUTOHOMETPUMN

OcHOBHEIE ITOHATHSA

I/I3yquI/Ie paiunaHHOTO METOAa UBMCPCHUS YI'JIOB
BpAILICHUSI U UX CBSI3U C I'PaJlyCHOM Mepoi.
HN3006paskeHue yriioB BpallleHUsT Ha

OKPY>KHOCTH, COOTHECEHUE BEJIMYMHBI yIJjla C €To
pacroJIO>KEHUEM.

dopmMyarupoBaHUE OIIPEACTICHUN
TPUTOHOMETPUYECKUX QYHKIIUN JJIsI yTJI0B IIOBOPOTA
U OCTPBIX YIJIOB IPSIMOYTOJIBHOTO TPEYTrOJIbHUKA U
00BSICHEHHE UX B3aUMOCBSI3U

OcHOBHEIE
TPUTOHOMETpPHUYEC
KHe TOKIAECTBA

I[IprumeHeHne OCHOBHBIX TPUTOHOMETPHUUYECKUX
TOYK/I€CTB JJIs1 BBIUYMCIICHUSI 3HAYCHU U
TPUTOHOMETPUUECKUX (PYHKIIUN 10 OJTHON M3 HUX

IIpeoGpazoBanus
npocTerimnx
TPUTOHOMETPHYECK
HUX BbIpasKeHU N

HN3y4deHnue ocHOBHBIX (OPMYJT TPUTOHOMETPHUH:
bopmynbI cno>KeHUsI, yABOCHUSI, TpeoOpa30BaHUS
CYMMBI TPUTOHOMETPHUUYECKUX (PYHKITUH B
IIPOU3BEICHUE U IPOU3BEJICHUS B CYMMY U
OPHUMEHEHHE NPU BBIYUCIEHUUN 3HAUCHUS

TPUTOHOMETPHUYCCKOI'O BBIPAYKCHU S U YITPOIIICHUA €TO.

O3HaKOMJIEHHE CO CBOMCTBAMHU CUMMETPHUU TOUEK
Ha eJUHUYHON OKPY>KHOCTH U IPUMEHEHHE UX JJIsI
BBIBOJ1a (JOPMYJI IPUBEACHUS

IIpocreiimue
TPUIOHOMETpUYeC
KHEe YPABHEHHUA U
Hepaeéencmea

Penienue no popmysiaMm U TPUTOHOMETPUUECKOMY
KpPyry OpOCTEUIIINX TPUTOHOMETPUYECKUX
YpPaBHEHUI.

IIpumMeHeHMEe OOIIINX METOJIOB PEIIEHHUSI YpaBHEHUH
(mpuBeneHue K TUHEHHOMY, KBaJIPaTHOMY, METO/]I
pa3JI0KEeHUST HA MHOYKHUTEJIN, 3aMEHBI TIEPEMEHHOT)
IIPpU PELICHUU TPUTOHOMETPUYECKUX YPABHECHUI.
YMeHne oTMedaTh Ha KPpyre peleHus MPOCTEUINNX
TPUTOHOMETPHUUYECKUX HEPABEHCTB
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ApKcuHYC,
APKKOCHHYC,
AapKTaHI'€HC YHCJIa

O3HaKOMJIEHHE C TOHSITUEM O00paTHBIX
TPUTOHOMETPUUCCKUX (PYHKITUN.

HN3yuenue onpenesieHuii apKkCUHyca, apKKOCHHYca,
apKTaHIreHca yucia, GopMyJIupOBaHUE UX,
n3o00pa>keHue Ha EAUHUYHON OKPY>KHOCTH,
OPUMEHEHHUE IPU PELICHUN YPaBHEHU N

®YHKIMU, UX CBOMCTBA U TPA®UKHA

DYHKIHUH. O3HaKOMJIEHUE C IOHSITUEM NMEPEMEHHON, MpUMEpPaAMU
IlonsiTue o 3aBUCHUMOCTEMN MEXK/1y IEPEMEHHBIMH.
HeINpepbIBHOCTH O3HakoMIIeHHE C HOHSITUEM I'paduka, orpeaeaeHue
byHkuun OPUHAAJIEKHOCTU TOYKHU rpaPuKy GyHKIIUH.
OnpenesieHue o popmyiie IpoCTESHUTIICH
3aBHCUMOCTH, BHJIa ee Tpaduka. BeipaskeHue 1o
(bopmyIie o1HOM epeMeHHOM uepe3 Ipyrue.
O3HakomiieHue ¢ onpeaesieHneM QyHKIIUH,
bopmymmupoBanue ero. Haxosknenue obnactu
omnpeaeseHUsI U 00JIacTU 3HAUEHUMN PyHKIITUU
CpoiicTBa O3HakomiIeHHE ¢ TpuUMepaMu PYHKIIMOHATBHBIX
byHkuum. 3aBHCHUMOCTEH B peaJIbHBIX NPOLIECCaX U3 CMEXKHBIX
I'padpuueckas JTUCLIUILIINH.
MHTepnpeTanms. O3HaKOMJIEHHE C I0OKA3aTECJIbHBIMU PACCY>KJICHUSIMU
IIpumepsl HEKOTOPBIX CBOMCTB JIMHEMHOU U KBaJpaTUUYHON
(pYHKIHOHAJIBHBIX (pyHk1IM, IpOBEACHUE UCCIIeAOBAHUSI TUHENHOM,
3aBHCHUMOCTEH B KYCOYHO-JIMHEHHOMN, JpOOHO-TMHEWHON 1
peajibHbIX KBaJIpaTUYHOU (PYHKIIUN, IOCTPOEHHUE UX TpaHUKOB.
npoueccax v ITocTpoenue u uyreHue rpadpUKoB QYHKITHIMA.
SAIBJICHUAX HccnenoBanue QyHKIIUU.

CocTtaBieHue BU1I0B GyHKIIUM IO JAHHOMY YCJIOBHIO,
pelIeHune 3a1a4 Ha DKCTPEMYM.
BeinosneHne npeobpa3zoBaHuil rpadpruka GyHKIINHU

OoOpaTtHbie GyHKINHT

WN3yuenue nonsamus obpammnoti pynKyuu,
oIpeJieJIeHHEe BUA U nocmpoerue 2papuxka oopammou
dyHKYUU, HaX0dHCOeHUe ee 001acmu OnpeodeleHUsI U
obnacmu 3nauernuil. llpuMeHeHue cBOMCTB PyHKIIUN
IIPU UCCIEeNOBAHUM YPAaBHEHUM U pEIIeHNH 3a/1a4 Ha
SKCTpeMyM. O3HAKOMJIEHHUE C IOHSTUEM CIIOKHON

bysxIHI
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CreneHHsnle,
NnokKasarteJibHbIe,
Jorapupmuyecku
en
TPUTOHOMeTpHu4ec
KHe PYyHKIHUH.
OOpaTHble
TPUTOHOMETpHYec
Kue PyHKIUU

Brrancnenue 3HaueHui GyHKIINH 10 3HAYCHUIO
aprymMeHnTa. OnpeneseHue MoJIOKEHUsI TOUKH Ha
rpaduke 1Mo ee KoopJuHaTaM U HA000POT.
Hcnionnb30Banme CBOUCTB PYHKIIHM JJIsI CPAaBHEHUS
3HAYCHUM CTEeNeHer U jJorapru@mos.

IMTocTpoenue rpadKOB CTENICHHBIX U
JorapuPMuUIECKUX QyHKITUM.

Pemenne nokazaTeJIbHBIX U JIOTAPU(PMUUECKUX
YpaBHEHHUI U HEPABEHCTB MO U3BECTHBIM
ajaropuTMam.

O3HaKOMJIEHHE C ITIOHSITUEM HETIPEPBIBHON
nepruoandYecKoi GyHKIINH, (POpMYyTHpPOBAHHUE CBOMCTB
CHUHYCa U KOCHHYCAa, ITOCTPOCHUE UX I'paUKOB.
O3HaKOMJIEHHE C ITOHSITUEM Fr'apMOHHUYECKHX
KoJIe0aHUM U IpUMepaMM FrapMOHUYECKUX KoJie0aHUN
JUTSI ONUCAHUSI TPOIIECCOB B (PU3UKE U APYTHUX
001acTsIX 3HAHUSL.

O3HakKoMJIeHHE c MOHSITUEM pa3pbIBHOM
MNEePUOIUYECKOMI bynkImu, dbopmymupoBanme
CBOMCTB TaHIeHCa W KOTAHI€HCA, IIOCTPOCHUE WX
rpaguKOB.

ITpumeneHnue cBOMCTB GYHKIIMMI 1151 CPABHEHUST
3HAYCHUI TPUTOHOMETPHUYCCKUX (PYHKITHHI, PEILICHUS
TPUTOHOMETPUYECKUX YpaBHEHUN. [ locmpoernue
epaduros 0opammvIxX MmpuU2oHOMEMPULECKUX
dyHKYULl U onpedeteHUe NO 2paAPUKAM UX CEOUICNE.
BrinmonmHenue npeodpa3zoBaHus rpapUKoOB.

H

AYAJIA MATEMATHYECKOI'O AHAJIN3A

IHociaenoBarTeJ IbHOCT
17

O3HaKOMIJIEHHE C TIOHSITUEM YHCIIOBOM
OCJIeIOBATEJILHOCTH, CIOCO0AMH €€ 3aJIaHUsI,
BBIYHCIIEHUSIMH €€ YJIEHOB.

O3naxomiieHue ¢ NoOHsIMuUeM npeoeid
nocneoosamesrbrnocmu. O3HAKOMIICHHE C
BBIYHMCIIEHUEM CYMMBI 0€CKOHEYHOT'O YHCIJIOBOTO Psijia
Ha IIPpUMeEPEe BEIYUCICHUSI CYMMBbI 0€CKOHEYHO
yOBIBarOMIEH TEOMETPUIECKOM MTPOTPECCHUU.
Penienue 3ana4y Ha mpuMeHeHUE (POPMYITHI CYMMBI
O0ecKOoHEeYHO yObIBaIOIIe reOMEeTPHUYECKOM
IpOoTrpeccun
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ITpousBoaHas u ee
NpUMEHEeHHne

O3HaKOMJIEHHME C TOHSITUEM NPOU3BOTHOM.

HNzyuenue u popMyampoBaHUEe €€ MEXaHUYECKOTO U
r€OMETPHUYECKOTO CMBICIIA, U3yUYCHHUE aJIrOpUTMa
BBIYHMCJICHHUSI HIPOU3BOJHOM HA IPUMEPE BEIYHCICHUST
MTHOBEHHOW CKOPOCTH M YTJI0BOT0 Ko3(ppurmenta
KacaTeJIbHOM.

CocTaBiieHre ypaBHEHHSI KacaTeJIbHOU B 00IIIEM BHJIC.
VceBoenue npaBuit U pepeHITnpoBaHUST, TAOITUIBI
MIPOU3BOIHBIX dJIEMEHTAPHBIX QYHKIIUHN,
npuMeHeHnue 111 gudpepeHnupoBanust GyHKIIHH,
COCTaBJICHUSI YPAaBHECHHUSI KaCaTEIbHOM.

H3yueHune TeopeM o CBSI3HU CBOMCTB GYHKIIUU U
MIPOU3BOIHOM, (POPMYIITUPOBKA UX.

[TpoBenenue ¢ TIOMOIIBIO IIPOU3BOTHON UCCICIOBAHUS
(pynkumu, 3aganHoi popmMyItoi.

YcTaHOBJIEHHUE CBSI3U CBOMCTB (DYHKIIUHU U
MIPOU3BOIHOM T10 UX rpaduKam.

[TpuMmeneHne MPON3BOIHOM /TSI PEILICHUS 3a/1a49 Ha
HaXO0>KJICHUE HauOOJIBIIEr0, HAMMEHBIIIET O

3HAYCHUSI U HAaXO0XKJICHHUE YKCTpEMyMa

IlepBooGpa3s
Hasl M
HHTErpaJ

O3HakoOMJIEHHE C NOHSITUEM MHTErpajia u
nepBoobpas3Hoii. Izyyenue npaBuiia
BBIUHMCJICHU S IIEPBOOOPA3HOI U TEOPEMBI
Herorona—JletibHuna.

Pemenue 3a1a4 Ha CBsI3b IIEPBOOOPA3HON U €€
MMPOU3BOJIHOM, BEIYHCJIEHHUE TEPBOOOPA3HOM 1151
JJaHHOM PYHKIIUH.

Penienne 3anay Ha npuMeHEeHHE UHTErpasa st
BBIYUCIICHUST QU3NYECKUX BEJIUYHH U TI0oaaei

YPABHEHUWS U HEPABEHCTBA

YpaBHeHus u
CHCTEMBI
YPABHEHU M
HepaBeHncrTBa n
CHCTEMBI
HEePaBEeHCTB ¢
JABYMSI
nepeMeHHbIMU

O3HaKOMJIEHHE C NPOCTEUIIIMMU CBEACHUSIMHU O
KOpHSIX ajire0panyecKuX ypaBHEHU M, NOHSITUSIMA
HCCJIEIOBAHMSI YPABHEHUM U CUCTEM YPABHEHMUIA.
HN3yuyenne Teopryi paBHOCUIIBHOCTH YPaBHEHUH U €€
npumeHeHusi. [loBTopeHue 3anmcu pereHust
CTaHJApPTHBIX YpaBHEHU, MPUEMOB ITpeoOpa3oBaHUs
YPaBHEHMM 1151 CBEJECHUSI K CTAHAAPTHOMY YPaBHEHHUIO.
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Pemenne pannoHaabHbBIX, UPPALlMOHAIBHBIX,
OKAa3aTeJbHbIX U TPUTOHOMETPUUYECKUX

YPaBHEHUU U CUCTEM.

HMcnonp30BaHue CBOUCTB B TpaUKOB (PYHKITHN JJI5T
peuieHust ypaBHeHUU. [IoBTOpEHNE OCHOBHBIX
IIPHUEMOB PEIICHUsI cUcTeM. Pelenne ypaBHeHHUH ¢
MPUMEHEHHEM BCEX ITPUEMOB (Pa3JIOKESHUSI

Ha MHO>KHUTEJIH, BBEJICHUSI HOBBIX HEU3BECTHBIX,
MOJICTAHOBKH, TpaUIECKOro MeTo1a).

Pemienune cucreM ypaBHEHHUM ¢ IPUMEHEHUEM
pa3IuYHbIX c10c000B. O3HAKOMIIEHUE C O0LITUMHU
BOIIPOCAaMM PEIICHUSI HEPABEHCTB M UCIIOJIb30BaHUE
CBOMCTB U rpaduKOB PYHKIIUH IPU PEILICHUH
HepaBeHCTB. PenieHre HepaBeHCTB U CUCTEM
HEPaBEHCTB C IPUMEHEHUEM Pa3IUUYHBIX CITIOCO0OB.
IIpumMeHneHne MaTeMaTUYECKUX METOJO0B JIJIsI PEILICHUS
cozep KaTeNbHBIX 3a/la4d U3 PA3JIUYHBIX 00J1acTel
HAyKH U NpakTUKU. UHTepnpeTupoBaHue pe3yibTaTOB
C YYE€TOM peaJIbHbIX OrPAHUYECHUN

3JIEMEHTBI KOMEMHATOPUKH, TEOPUU BEPOSITHOCTEM 1

OcHoBHBIE
MOHATUS
KOMOMHATOPUK
u

HN3yudenue npaBuiia KOMOMHATOPUKU U IIPUMEHEHUE
IpU peHICHUH KOMOMHATOPHBIX 3a/1a4.

Pemenne koMOMHATOPHBIX 3a/1a4 METOJIOM Iiepebopa
U T10 TIPABUITY YMHOYKEHHUSI.

O3HaKOMJICHUE C TOHSITUSIMA KOMOMHATOPUKH
pa3MeIeHUusIMH, COYCTAHUSIMH, ITIEPECTAHOBKAMHU U
bopmymamu aiist ux BeruuciieHUusi. OObsICHEHUE U
npuMeHeHHe POopMYIT AJIsl BEBIYUCIICHUS Pa3MeIIeHUH,
MepeCcTaHOBOK M COYCTAHHUM MPHU PEIICHUH 3a/1a4.
O3nakomiieHue ¢ Omanomom HrroToHa 1
TpeyroiabHuKoM [lackansi. Perienne mpakTHYeCKUX
3ajJ1a4 C UCMIOJIb30BaHUEM TTOHSITUI U TPaBUIT
KOMOMHATOPUKH

DJieMeHThbI
TeOpUuu
BEPOSITHOCTEH

HN3y4deHne KiacCU4eCcKOro OINPEeAeII€HUSI BEPOSITHOCTH,
CBOMCTB BEPOSITHOCTH, TEOPEMBI O CyMME
BEPOSITHOCTEN.

PaccMoTpeHune npuMepoB BbIYHUCIICHUS

BeposiTHOCTEN. Pentenne 3aga4y Ha BBIYUCIIEHHE
BEPOSITHOCTEM COOBITHI

IlIpeacraBaenune
JAHHBIX (TA0JIHIbI,
ANArpamMmbl,

rpaguxn)

O3HaKOMJIEHHE C IPEICTaBICHUEM YHUCIIOBBIX TaHHBIX
U UX XapaKTEePUCTUKAMHU.

Pemenue npakTHuecKUX 3aja4 Ha 00paboTKy
YHCJIOBBIX JIaHHBIX, BBIUMCIJIEHUE UX

XapaKTEePUCTHUK

I'EOMETPUS
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Ilpsimbie u
JIOCKOCTH B
NMpPOCTPAHCTBE

dopMyIHMpoOBKa U MPUBEACHHUE IOKA3aTEIIbCTB
MPU3HAKOB B3AUMHOI'O PACHOJIOXKEHUS MPSMbBIX U
mIockocTer. PacrmosHaBanue Ha yepTerKax U MOACIAX
pPa3JINUYHBIX CJIy4aeB B3aUMHOT'0 PACHOJI0KEHUS
OpsIMBIX U IIJIOCKOCTEN, apryMEHTUPOBAHHUE CBOUX
cyXaeHuii. PopMyJIIMpPOBAHUE OIIPEJICITEHUH,
MNPU3HAKOB U CBOMCTB NapaJljIeIbHbIX U
NEePHEHANUKYISIPHBIX IIJIOCKOCTEN, ABYTPAHHBIX U
JIMHEUHBIX YIJIOB.

BrinostHEHHE NOCTPOEHUS YIJIOB MEKAY HPSIMBIMH,
OPSIMOM U MIJIOCKOCTBIO, MEYXK/Y MJIOCKOCTSIMH 10
ONMCAHUIO U PACIIO3HABAaHHUE UX HA MOJEJIISIX.
IIpuMeHeHne NPU3HAKOB U CBOMCTB PAacCHOJIOMXKEHUST
OPSIMBIX U IJIOCKOCTEN NPH peIlIeHUH 3a1a4.
HN300paxkeHue Ha pUCyHKaxX U KOHCTPYUPOBAHHE HA
MOJENSIX NePHEHANKYJISIPOB U HAKJIIOHHBIX K
JIOCKOCTH, MPSIMbIX, NapaJJICIbHBIX JIOCKOCTEM,
YTJIOB MEXY NPSIMON U IJIOCKOCTBHIO U 000CHOBaHUE
HOCTPOEHUSI.

Pemenue 3as1a4 Ha BBIYMCIIEHUE FT€OMETPUUECKHUX
BeJMYUH. ONIMChIBAHUE PACCTOSIHUSI OT TOUKH J10
MJIOCKOCTH, OT MPSIMOM 10 IIJIOCKOCTHU, MEXKY
MJIOCKOCTSIMM, MEYXKAY CKPEIINBAIINMHUCST
OPSIMBIMH, MEXKy TIPOU3BOJIBHBIMU (PUTYpaMU B
IPOCTPAHCTBE.

dopmypoBaHUE U JOKA3bIBAHUE OCHOBHBIX TEOPEM O
paccTostHUSIX (TEoOpeM CYIIeCTBOBAHHSI, CBOMCTBA).
HN300parkeHne Ha yepTerKax U MOJIEJISIX PACCTOSIHUS U
000CHOBaHME CBOUX CY>KJIeHUM. OnpeneneHue u
BBIUHMCJICHUE PACCTOSIHUI B MPOCTPAHCTBE.
ITpumenenue Gpopmys1 U TeOpeM IITAHUMETPHUH JUTST
pelIeHnsI 3a1a4.

O3HakomiieHHE c MOHSATUEM napajuIeJIbHOTO
NPOECKTHUPOBAHUSL " ero CBOMCTBaMH.
Dopmynuposarue meopembl 0 naowaou

0pMO20HATIbHOU NPOEKYUU MHO20Y20/IbHUKA.

[Iprumenenue Teopun 1st 00OCHOBAHHUSI HOCTPOSHUM U
BBIUMCIIEHUM. APpryMEHTUPOBAHHUE CBOUX CY>KIESHUM O
B3aWMMHOM PaCIIOJI0>KEHUHU NIPOCTPAHCTBEHHBIX QUTYD
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MHororpaHHUKH

Onwncanue U XapaKTEpUCTUKA PA3JINYHBIX BUIOB
MHOTOI'PAHHUKOB, [IEPEYHUCIICHUE UX DJIEMEHTOB U
CBOMCTB.

HN300pakeHrne MHOIOIpaHHUKOB 1 BBIIIOJIHEHHE
MMOCTPOCHUSI HA N300paA’KEHUSIX U MOJICIISIX
MHOTOI'PaHHUKOB.

BpruuciieHne TMHEHHBIX 3JIEMEHTOB U YIJIOB B
MIPOCTPAHCTBEHHBIX KOHQUTYpaLUAX,
apryMEeHTHUPOBAHHUE CBOUX CYKICHUM.
XapakTepuCTHKa U U300pa>KeHNUE CEUCHHU ST,
pazeepmKu MHO202PAHHUKOE, BBIYUCIICHNE
nJIo1aiei MOBEPXHOCTEH.

IMTocTpoenue npocTeHmUX ceueHU Kyba, IpU3MBbI,
nupaMubel. [Ippmenenre GpakToB U CBEACHUN U3
IJIAaHUMETPHUU.

O3HakoMJIEeHHE C BUIaMH CUMMETPUU B
pocTpaHCTBE, GOPMYITUPOBAHUE ONIPEICIICHUN U
CBOMCTB. XapaKTEepPUCTUKA CUMMETPHUHU TEJI
BpalllcHUsI U MHOI'OTPAHHUKOB.

Teaxan
NOBEPXHOCTH
BpalleHust

O3HaKOMJIEHHE C BUJIaMU TE€JI BpallleHUs,
bopmymmpoBaHre UX OTIPEICIICHUN U CBOWCTB.
DdopmMyaHMpOBAHHE TEOPEM O CEYEHUHM 11apa
IJIOCKOCTBIO U TNIOCKOCTH, KacaTeIbHOU K cepe.
XapaKTepHUCTUKA U U300parkeHue TeJl BpaIllleHUsI, UX
pa3BEpPTKU, CEUHEHUS .

Peurenue 3aj1a4 Ha MOCTPOECHHUE CEUEHU M, BBIYHMCIIEHUE
JUIUH, PAacCTOSIHUM, YTJIOB, tutomianeii. Ilposenenue
JI0Ka3aTeJIbHBIX PACCY>KACHUM ITPU PELLICHUM 3a/1a4.
IIpuMeHenne CBOMCTB CUMMETPHH IIPU PELLIEHUH
3aja4 Ha Tejia BpalieHusi, KOMOUHAITUIO Tel.
HN3006pa>keHre OCHOBHBIX KPYTJIBIX TE€JI U
BBITIOJIHEHUE PUCYHKA M0 YCJIOBHIO 3a1a4U

H3mepenusn B
reoMeTpun

O3HaKOMJ'IeHI/Ie C ITIOHATUIAMU TJIOIIIAIN U

o0BeMa, akCuOMaMHU U CBOMCTBaAMU.

Pemenue 3aga4 Ha BEIYKUCICHHUE IUIONIAAEH IITIOCKHUX
(uryp c npuMeHeHreM COOTBETCTBYIOMINX (GOpMYIT U
(pakTOB M3 TLTAaHUMETpUH. 3yUueHue TeopeM o
BBIYUMCIICHUN O6T)€MOB HpOCTpaHCTBeHHBIX TCJI,
pernieHue 3a1a4 Ha IpUMeHeHHEe POPMYIT BEIYUCIICHUS
00beMoB. N3yuenue popMyI AJ1st BBIYUCIICHUS
TJTOTIAJICH TTOBEPXHOCTEH MHOTOTPAHHUKOB H TEJT
BpAaIlICHUS .

O3HaKOMJIEHHE C METOJIOM BBIYHUCIICHUS TUIONIAIN
MOoBEPXHOCTH ceprl. PerieHne 3agay Ha BBIYUCIIEHUE
TJTIOTHAJICH TTOBEPXHOCTH NPOCTPAHCTBEHHBIX TEJT
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Koopaunatsl n
BEKTOPBI

O3HakKOMJIEHHME C MTOHSITUEM BeKTopa. WM3ydeHue
JICKapTOBOM CHCTEMBbI KOOpAUHAT B TMPOCTPAHCTBE,
MNOCTPOCHUE T10 3aJaHHBIM KOOpJAUHATAM TOYEK U
MJIOCKOCTEN, HaXO0K/ICHUE KOOPJAHUHAT TOYCK.

Haxo>xnenue ypaBHEeHUI OKPY>KHOCTH, chephl,
IJIOCKOCTH. BpI4HMCIIEHUE PACCTOSTHUNA MEXK Y
TOYKaMH.

HN3yuyeHune cBOMCTB BEKTOPHBIX BEJIMUWH, IPABUJII
pa310)KEHUSI BEKTOPOB B TPEXMEPHOM IPOCTPAHCTBE,
IIpaBUJI HAXO0XKJICHUSI KOOPAWHAT BEKTOpa B
OPOCTPAHCTBE, MPABUJI JICMCTBUU C BEKTOPAMH,
3aJaHHbIMH KOOpAUHATaAMH.

IIpuMeHeHHne TEOpUU NPU PELICHUH 3a/1a4 HA JeUCTBUSI
¢ BeKTopaMu. M3ydyeHne cCKaJsipHOrO NPOU3BEACHUS
BEKTOPOB, BEKTOPHOI'O YPABHEHUSI IIPSIMOU U
MJIOCKOCTU. [IprMeHeHne Teopuu Npu pelieHnr 3a/1a4
Ha JEMCTBHUSI C BEKTOpaMH, KOOpAUHATHBIA METO/,
NPHYMEHEHNE BEKTOPOB JUISI BBIYVCICHUS BEJIMUYUH
YTJIOB M paccTOsIHUM. O3HaKOMJIEHHE C
JI0Ka3aTeJIbCTBaAMU TEOPEM CTEPEOMETPHUHN O B3AUMHOM
PACIIOJIOKEHUH IIPSIMBIX U IJIOCKOCTEH €
MCII0JIb30BAHUEM BEKTOPOB
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YYEBHO-METO/JMNYECKOE
N MATEPUAJIBHO-TEXHHMYECKOE
OBECIHEYEHUE ITPOIr'PAMMBbI YUYEBHOM
JANCHUIIVIMHBI iMATEMATHUKA»

OcBoeHHe mporpaMMbl YIeOHOU JHUCIUTIITUHBI «MaTteMaTuKa» Ipearoaract
HaJIn4re B MpodeccCHoHaIbHON 00pa30BaTeIbHOW OpraHU3aIN, PeaTU3YIONICH
o0pa3oBaTeIbHYI0O MOpOTpaMMy CpeaHero oO0mero oOpa3oBaHHSI B IIpeaeaax
ocBoeHust OIIOIT CIIO Ha 6aze OoCHOBHOTrO oOOmIero o6pa3oBaHHSI, y4eOHOTO
KaObuHeTa, B KOTOPOM HMMEETCS BO3MOYXHOCTh OOECHEYUTH OO0YyYaAKITHUMCSI
CBOOOJHBIN nocTyn B MHTEepHET BO BpeMsi y4eOHOTO 3aHSITUSI U IIEPHO/I
BHCYUYCOHOM NESITCIIBHOCTH.

I[Tomerenue kabuWHETa JOJIKHO YJIOBJIECTBOPSITh TpeboBaHusiMm CaHUTapHO-
snuaeMHuoJIoTuYecKuX TpaBuil U HopmatuBoB (CanlluH 2.4.2 Ne 178-02) u
OBITh OCHAIIICHO THIOBBIM O0OOpyJIOBAaHHUEM, YyKa3aHHBIM B HACTOSIIIHUX
TpeOOBaHUSIX, B TOM YHCJIC CHCIIHATU3UPOBAHHONW Yy4YeOHOU MeOenbl0 |
cpelcTBaMy OOy4YeHHsI, JOCTATOYHBIMH JJISI BBINIOJIHEHUSI TpeOOBaHUN K

YPOBHIO ITOATOTOBKH O6yan-OH_[I/IXCH1.

B kabuneTe HOJXKHO OBITHh MYJIBTUMEIUHWHOE 000pYyJI0BaHHUE, MOCPEIACTBOM
KOTOPOI'0 YYacTHHKHU 00pa30BaTEIbHOIO Mpollecca MOTYT IIpocMaTpuBaTh
BU3YaJIbHYI0O HWH(POpPMAHIO 1[0 MaTeMaTHKE, CcO03JaBaTh IMPE3CHTAIIUH,
BuAcoMaTrcpualibl, UHbIC JOKYMCHTBI.

B cocTaB y4eO0HO-METOTUYECKOTO u MaTepUaIbHO-TEXHUYECKOTO
obecrieueHusI IIpPorpaMMbl y4eOHOM TUCHUILUIUHBI «MaTeMaTuKay BXOJISIT:

MHOTO(YHKIIMOHAJIBHBIN KOMIUJIEKC IPENoaBaTes;
HaArsiAHble  1ocoOusT (KOMIUIEKTBI y4eOHBIX TaOJHIl, I[J1aKaToB,
MOPTPETOB BBIIAIOIINXCS YUYCHBIX-MATEeMaTHKOB U JIP.);

¢ UH(POPMATMOHHO-KOMMYHHUKATHBHBIC
Cpe/IcTBa;
SKPaHHO-3BYKOBBIE TTOCOOUST;
KOMIIJIEKT TE€XHUYECKOW [JOKYyMEHTallMh, B TOM YHCJIE MNacnopra Ha
cpeacTtBa oOy4YeHHsI, MHCTPYKIHMHU MO HX WCIIOJIb30BAHHUIO MU TEXHHUKE
0e30I1aCHOCTH;

e OuOIMOTECYHBIN (HOHI.

B OubnumoreuHslit QoHA BXOASIT yUYEOHHUKH, Y4UeOHO-METOIMUYECKHE
rkoMIuiekTel (YMK), obecneuuBarmiue OCBOCHHE YYEOHOW JHUCIHUIIHHBI
«MaTtemaTnka», peKOMEHJOBaHHBIE WM JOMYIIEHHBIC IS UCIOJIH30BAHUS B
npodeccHoHaJIbHBIX  00pa3oBaTeIbHBIX  OpraHu3alusiX,  peaIu3yIoInuXx
o0pa3oBaTeJIbHYIO IIpOorpaMMy CpeaHero oobimero oOpa3oBaHUSI B TIpejaesiax
ocBoeHust OITOIT CITO na 6a3e OCHOBHOTO O0IIETO 00pa30BaHUSI.

bubnuoreunsii  poHA  MOXKET OBITH  JIONOJIHEH  JHIIUKJIONEIHUSIMH,
COpaBOYHUKAMH, HAYYHOM, HAy4YHO-TIONYJSIDHOM M ApYrod JIMTEepaTypou mno
MaTeMaTHKe.

B mportecce ocBoeHUsT mporpamMmbl y4eOHOW AUCHUILIMHBI «MaTeMaTuka»
CTYJIEHThI JOJI>KHBI IIOJIYYHUTh BO3MOYKHOCTh JIOCTyNa K BSJIEKTPOHHBIM
y4eOHBIM MaTepHaljiaM M0 MaTeMaTHKEe, UMEIOIIUMCS B CBOOOJHOM JIOCTyINE B
cetu  MuTepHer  (RJICKTPOHHBIM  KHHUram, IIpaKTHKyMam, TecTam,
matepuaniam EI'D u ap.).

! Tlucbmo MunucrepcTBa 0o6pazoBanust u Hayku P or 24.11.2011 Ne MJ1-1552/03 «O6 ocHamenuu obie-
00pa3oBaTeNbHBIX YUPEIKICHUN YYEOHBIM U Y4eOHO-71a00paTOPHBIM 000PYIOBAHHUEM.
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JIMTEPATYPA

JJis1 cTy1eHTOB

1.

bammakoB M.M. MaremaTuka: anredpa ¥ Hayajsa MaTeMaTH4YECKOrO aHajlIu3a, F€OMETpUS:
yu4eOHMK Ul CTYACHTOB  INpPO(ECCHOHAIBHBIX  00pa3oBaTENbHBIX  OpPraHU3alMi,
ocBamBaromux npodeccun u crernuanbaocta CI10. — M.,2017

bammakoB M.M. MaremaTuka: anredpa ¥ Hadajsa MaTeéMaTU4YECKOrO aHajlIu3a, F€OMETPUS:
COopauk 3amad  NpoQMIBHOW  HANpaBICHHOCTH: y4e0. mocobue M CTYJISHTOB
npoeCCHOHANBHBIX ~ 00pa30BaTENbHBIX OpraHU3allMif, OCBAaMBAIOUIMX Hpodeccun U
cneruaibpHoctu CIIO. — M.,2017

bammvakos M.M. MartemaTtuka: anreOpa ¥ Hadajga MaTeMaTHYECKOI'O aHalM3a, TEOMETPHS:
3amaunuk: y4ye0. mocoOMe JUii CTYAGHTOB MNpPOQECCHOHATBHBIX  00pa30BaTEIbHBIX
opraHu3ainui, ocBanBaroux npopeccun u crenuaasuoctu CI1O. — M.,2017

bammakoB M.M. Maremaruka: anreOpa u Hayaja MaTeMaTH4eCKOr0 aHaIN3a, TEOMETPHS:
DNEeKTPOHHBIN y4e0.- METO/I. KOMIUIEKC JJISl CTYIEHTOB PO ECCHOHATBHBIX
o0pa3oBaTeNbHBIX OpraHu3alui, ocBauBaoIMX npodeccuu u cnenuaibHoctu CI10. —
M.,2017

I'yceB B. A., I'puropseB C.I'., MBorunaa C. B. MaremaTtuka aiist ipodeccuii u
CHEIIUAJIBHOCTEN COLIMAJIbHO-3KOHOMHYECKOTO NpOoPuiIsi: y4eOHUK IS CTY.
yuYpesKkJaeHuM cpea. npod. odopaszoBanus. — M., 2014.

Komsrua 10.M., TkaueBa M.B., denepoBa H.E. u ap. Maremaruka:
anredpa m Hayajia MaTEeMaTHYECKOTO aHaIHu3a.

i npennoxaBareJieu

1. O6 obpazoBanum B Poccmiickoit @eneparnu: ¢eaep. 3akoH ot 29.12.2012
Ne 273-d3 (B pea. denepanbubix 3akoHOB oT 07.05.2013 Ne 99-®3, ot
07.06.2013 Ne 120-d3, ot 02.07.2013 Ne 170-d3, ot 23.07.2013 Ne 203-
®3, ot 25.11.2013 Ne 317-®3, ot 03.02.2014 Ne 11-P3, ot 03.02.2014
Ne 15-d3, ot 05.05.2014 Ne 84-d3, or 27.05.2014 Ne 135-d3, ot
04.06.2014 Neo 148-d3, ¢ U3MEHCHUSIMHU, BHECCHHBIMH dDenaepaibHbIM
3akoHOM OT 04.06.2014 Ne 145-d3, B pen. or 03.07.2016, ¢ u3sm. orT
19.12.2016).

2. Tlpuka3z Munoopuayku Poccuu ot 17.05.2012 Ne 413 «O0 yrBepxaeHun GeaepaibHOTO
rOCYJapCTBEHHOTO  00pa30BaTENbHOTO  CTaHAAapTa CpeAHero (MoJHOro) oOIiero
00pa3zoBaHUsI.

3. Tpuxa3z MunncrepcTBa oOpazoBanust u Hayku PD ot 31 gexabpst 2015 r. N 1578 “O

BHECEHUU H3MEHEHUU B (eaepanbHbii rOCylapCTBEHHBI 00pa3oBaTeIbHBIM CTaHIApPT
cpenHero odiero oopazoBaHus, YTBEPKIACHHbBIN NMPUKa30M MUHHCTEpCTBAa 00pa30BaHUs
u Hayku Poccuiickoit ®eneparuu ot 17 mas 2012 r. N413”.

4. Tlucemo JlemapTamMeHTa TOCYIapCTBEHHOM TMOJUTHKH B cdepe MOArOTOBKH padodmx
kagpoB u JAIIO Munobpuayku Poccum ot 17.03.2015 Ne 06-259 «PexomeHmanuu 1o
OpraHu3aly IOJIyYEHMs] CpeIHEero oOmero ooOpa3oBaHMs B Ipelenax OCBOCHUS
o0pa3oBaTeNbHBIX TPOrpaMM CpelHero npodeccuoHanbHOro obOpa3zoBaHus Ha 0aze
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OCHOBHOT'0O 00I1Iero 00pa3oBaHus ¢ yUeTOM TpeOOBaHUil (eiepaibHBIX TOCYAaPCTBCHHBIX
00pa3oBaTeNbHBIX CTAHIAPTOB U MOJIy4aeMOil MPo(eccun WM CHenuaIbHOCTH CPEHErO
npodeccnoHaTbHOTO 00Pa30BAHUS.

[IpumepHass ocHOBHasi 0Opa3oBaTeNbHAS MPOTpaMMa CPEIHEro o0IIero odpa3oBaHUS,

o100peHHas pemnieHrueM (eaepaabHOTO  YIYEOHO-METOAMYECKOTO OOBCAMHEHHUS T10
obmemMy oOpazoBanuio (mpoTokost oT 28 utoHs 2016 1. Ne2/16-3).

bammvakoB M. M. MaremaTtuka: KH. JJIsI TIpEeNoiaBaTeIsi: METO. ocooue.
— M., 2013

Bbanmakos M. H., I{pmranos 111. M. MeToaudeckoe mocooue JjIsi IIOArOTOBKH
Kk EI'D. — M., 2014

HHTEPHET-PECYPCHI

1. www. fcior.edu. ru (MadgopmarmoHHbIE, TPEHUPOBOYHBIE U KOHTPOJIbHBIC

2.

Nook,kow

MaTepHaJIbl).

www. school-collection. edu. ru (Enunast koyusieKmu U@ poBbIX
00pa30BaTEIbHBIX PECYPCOB)

www.methematics.ru (MaremaTrka B OTKPBITOM KOJUICIKE)
Www.exponenta.ru (O6pa3oBarebHbII MaTEMaTHYECKHI CaiiT)
www.neive.ru (I'eomerpudeckuii mopra)

www.zaba.ru (MaTemMaTiuyecKre OJTMMITHAIbI M OJIMMITHATHBIC 33 1a9H)
www.uztest.ru (ITogroroska k EI'D no matemaruke)
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