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1. TIOACHUTEJIBHAA 3AITMCKA

Pabouast mporpamma o6mieo0pazoBatenbHoro yuebnoro mpeamera OVYIL03.Y
«MaremaTuka» TpeaHa3HAYCHA HJIs W3YYCHHS MaTeMAaTUKH B MpodecCHOHAIBHBIX
0o0pa30BaTEeNbHBIX OPTaHU3ANUAX, PEATU3YIONINX 00pa30BaTeIbHYIO MPOTPAMMY
cpemHero o0miero oOpa3oBaHHs B TpeEJesiax OCBOSHUS OCHOBHOW Mpo(decCHOHATBHOM
oOpazoBarenbHoit mporpammbl CITO (OIIOIT CIIO) na 06a3e OCHOBHOIO OOIIETO
o0Opa3oBaHMsI MPU MOATOTOBKE CIIEIUATINCTOB CPETHETO 3BEHA.

[Iporpamma paszpaborana Ha ocHoBe TpeOoBanuii PI'OC cpeanero oOiero
o0pa3oBaHMsl, MPEIBABIAEMBIX K CTPYKTYpE, CONCPNKAHUIO M PE3yJIbTaTaM OCBOCHHS
yueOHOTO TIpeameTa  «MaremMaTtuka», B COOTBETCTBUH C PekoMeHmamusMu 10
OpraHM3alH TOJYYeHHS CpenHero oomero o0Opa3oBaHUs B TMpenenax OCBOCHHS
o0pa3oBaTebHBIX MPOTPaAaMM CpPEIHEro MpoQecCUOHATBLHOIO0 00pa3oBaHHUs Ha 0Oasze
OCHOBHOTO  oO0miero oOpa3oBaHusi C  yd4eToM TpeOoBaHuM  (denepaibHBIX
roCyJapCTBEHHBIX OOpa30BaTENbHBIX CTAHJAPTOB U TMOJydaeMoll mpodeccuud WiIu
CHENHATBHOCTH CPEAHErO MPOo(PecCuoHaIbHOr0 00pa30BaHuUs.

Conepxanue mporpammbel  «MaTeMaTuka»  HampaBiIeHO Ha  JOCTHXKEHHUE
CICIYIOIINX LeJIe:

. obOecrieueHne CcPOPMUPOBAHHOCTU TMPEJCTABICHUH O  COIMAIBHBIX,
KyJbTYPHBIX U UCTOPUUYECKUX (DAKTOpaX CTAHOBIICHUS MaTEMaTUKH;

. obecrnieueHue CHOPMUPOBAHHOCTH JIOTMYECKOTO, aJTOPUTMHUYECKOTO U
MaTeMaTHYECKOTO MBIIIICHUS;

. obecrieueHre CHOPMUPOBAHHOCTH YMEHUH MPUMEHSTH MTOJTYYCHHBIC 3HAHUS
P PEIICHUH PA3IMYHbBIX 3a/1a4;

. obecnieueHue chOPMUPOBAHHOCTH MPEACTABICHUM O MAaTEMATHUKE KaK YacTH

00IIeYeIOBeUeCKO  KyJIbTYPhl, YHUBEPCATLHOM S3BIKE HAyKH, TIO3BOJISIFOIIEM
OMHCHIBATh U MU3Yy4aTh peajbHbIC MPOIECCHI U SBICHUS.

B nporpammy BKIIIOYEHO coJepKaHUE, HalpaBiIeHHOE Ha (OPMHUPOBAHUE Y
CTYJICHTOB KOMIIETCHITH, HeoOX0oauMbIX s kKadecTBeHHOro ocBoeHus: OIIOIT CITO na
0a3e OCHOBHOIO 00IIEro 0Opa30BaHus C MOyYEHUEM CPEIHEr0 O0IIero oOpa3oBaHuUs; -
IporpaMMBbl MOATOTOBKH ClielHaIMCTOB cpeanero 3BeHa (IITICC3).

[Iporpamma yueOHOrOo mpeamera «MaTemaTuka» SBISIETCS OCHOBOWM IS
pa3paboTku paboYMx MporpamMM, B KOTOPBIX IPOoQeCcCHOHAIBbHBIC 00pa3oBaTeIbHBIC
OpraHu3alliy, peau3yIolne O00pa30BaTEIbHYIO MPOrpaMMy CpPEIHEro  OOIIEro
obpazoBanust B mnpexaenax ocBoeHus OIIOII CIIO nHa 06a3e OCHOBHOTO OOIIEro
00pa3oBaHusl, YTOUHSAIOT COJIepKaHWe Y4eOHOro Marepuala, Mmocie0BaTeIbHOCTh €ro
U3Y4YEHUsI, pacipeiesicHue YYeOHBIX YacOB, BUIAbl CAMOCTOSITEILHBIX PabOT, TEMATUKY
pedeparoB (10KIa10B), HHAUBUAYATBHBIX MPOEKTOB, YUUTHIBAs CHEU(PUKY TTporpaMm
MOJATOTOBKU  CIICIMAIMCTOB CPEAHEro 3BEHa, OcBauBaeMol mpodeccuun uiu
CIEUHUATBHOCTH.



2. OBIIAA XAPAKTEPUCTUKA YUEBHOI'O ITPEIMETA

MaremaTtuka siBiisieTcst pyHIaMeHTaIbHBIM 00111e00pa30BaTEIbHBIM MIPEIMETOM
CO CJIO’KMBIIMMCS YCTOMYUBBIM COJIEPKAHUEM U OOIIUMH TPeOOBAHUSAMU K TOATOTOBKE
00yJaroImMxcs.

B mpodeccuonanbHbIXx  00pa30BaTENbHBIX — OPraHU3ALUAX, PEATU3YIOIINX
00pa3oBaTeNbHYI0 MPOrpaMMy CpEIHEro ooImero oopazoBaHus B Mpejaeiax OCBOCHUS
OIIOII CIIO na 6a3e 0CHOBHOTO 00IIEr0 00pa30BaHUs, HU3yUYEHUE MATEMATUKH UMEET
CBOM OCOOEHHOCTHU B 3aBUCUMOCTH OT PO MPo(hecCuoHAILHOTO 00pa30BaHuUs.

[Ipu  ocBoenun cnenuansHocTed  CIIO  TexHonmoruueckoro  npodus
npodeccuoHanbHOTO 00pa3oBaHUsl MaTeMaThka H3ydaercs Ooisee yriyOJeHHO, Kak
npodunbHas y4eOHas TUCIUIUIMHA, YYHUTHIBAIOMIAs CHEIU(PUKY OCBAMBAEMBIX
CIIEIUAJIEHOCTEMN.

OTO0 BBIpa)KaeTCs B COJEP)KaHUU OOyUEHUs, KOJIUYECTBE YaCOB, BBIACIAEMbIX Ha
U3yYEHUE OTIEIbHBIX TEM MPOrpamMMbl, INTyOWHE UX OCBOEHUS CTYJAEHTaMH, 00beMe U
XapakTepe NMPaKTUYECKUX 3aHATUN, BUAAX BHEAYJUTOPHOW CaMOCTOSITENIBHON pabOThI
CTYJCHTOB.

OOmme nea M3yd4eHHUs MaTeMAaTUKH TPAJULIUOHHO PEAIU3YyIOTCS B YETBIPEX
HampaBJICHUSIX:

1) obuiee npeacTaBieHue 00 UAESIX U METOJaX MaTeMAaTUKU;

2) WHTEJUIEKTYaJlbHOE Pa3BUTHE;

3) OBJaJeHHE HEOOXOJUMBIMUA KOHKPETHBIMU 3HAHUSIMU U YMEHUSIMU;
4) BOCHHUTATEIbHOEC BO3JCHUCTBHE.

[Tpodunuzamnus 1enel MaTeMaTHYeCKOro 00pa3oBaHUsI OTpPa)KaeTcs Ha BBHIOOpE
MPUOPUTETOB B OpraHu3alMu y4dyeOHOM JAesTenbHOCTH oOywaromuxcd. Jus
TEXHOJIOTUYECKOTO Tpoduiis npodeccHoHanbHOrOo 00pa3oBaHus BbIOOp Lenel
CMeIlaeTcss B IparMaTUYeCKOM HaIlpaBJICHUU, NpPEeIyCMaTpPUBAIOLIEM YCUJICHHE U
paciiipeHre MNPUKIAJAHOTO XapakTepa H3y4YeHHUs MAaTeMaTUKH, MPEeUMYIIECTBEHHOMN
OpUEHTALIMU HA AJITOPUTMUYECKUN CTHIIb T0O3HABATEIbHOM JEATEIbHOCTH.

N3ydyenne mareMaTHKH Kak TpOQUIBHOTO 0011e00pa3oBaTeIbHOIO Y4eOHOTO
OpeAMeTa, YYUTHIBAIOIIETO CHEIU(PUKY OCBAaMBAEMBIX CTYACHTaMU CHELHAIBLHOCTU
CIIO, obOecnieunBaeTcsi:

. BBIOOPOM Pa3IMYHBIX MOAXOA0B K BBEJICHUIO OCHOBHBIX TTOHSITHI;

. dbopMupoBaHHEM  CHUCTEMbl  y4e€OHBIX  3aJlaHui, 00eCIeUnBaOIINX
3 PeKTUBHOE OCYIIIECTBICHNE BHIOPAHHBIX 1IEJIEBBIX YCTAHOBOK;

. oOoraiieHUeM CHEKTpa CTUJied Y4YeOHOW JeSITebHOCTH 3a CYET

COIJIACOBaHUSA C BEAYIIMMH JICITCIbHOCTHBIMH XapaKTCPUCTHKAMH BBIOpaHHOM
CHCIIMATLHOCTH.

[TpodunabHas coCTaBISAOIIAs OTpPaKaeTcsi B TPEOOBaHMAX K IMOATOTOBKE
0oOy4Jaronuxcsi B YacTH:

. oOmieil cucTteMbl 3HAHUI: COJEp)KATENbHBIE NPUMEPHl HCIOJIb30BAHUSA
MaTEeMaTHYECKUX UIeH U METOJOB B MPO(PeCcCHOHANBHOMN 1eATEIbHOCTH;
. YMEHHI: pa3inyhe B YPOBHE TPEOOBAHUN K CIOKHOCTH TNPUMEHSIEMBIX
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aJITOPUTMOB;

. NPAaKTHYECKOTO HCIIOJIb30BaHUS TPUOOPETEHHBIX 3HAHUW H YMCHUHU:
WHIUBUIYAILHOTO YYeOHOTO OIBITa B IOCTPOCHHM MAaTEMaTHYECKHX MOJIEIICH,
BBITIOJTHCHUH MCCIIEIOBATEIBCKIX MTPOCKTOB.

Takum 06pa3om, peanuzanusi CoepKaHus yueOHOTo IpeIMeTa OPUCHTHPYET Ha
PUOPUTETHYIO POJIb IPOIECCYaTbHBIX XapaKTEPUCTUK yUeOHOU pabOThI, 3aBUCSIIINX OT
npoduiasi MPoPEecCHOHATBHOTO OOpa30BaHMS, TIOJYyYEHHUS OIbITa HCIOJIb30BAHUS
MaTeMaTUKH B COJIEPKATEIBHBIX U MPOPECCHOHAIPHO 3HAYMMBIX CHTYAIUAX 10
CpaBHEHHI0O C (OPMATHHO-YPOBHEBBIMH  PE3YJIBTATUBHBIMH  XapaKTEPUCTUKAMU
00yueHwus.

Copnep:xanue y4yeOHOTO TMpeaMeTa pa3padoTaHO B COOTBETCTBUU C OCHOBHBIMU
coJiepKaTeIbHBIMU JTUHUSMU O0YUICHUST MaTEMaTHKE:

. anreOpanyeckasl JMHUS, BKIIOYAIOMIAsl CHUCTEMATU3ALMIO CBEIEHUH O
qucliaX; U3y4eHHE HOBBIX U O0OOIIECHHE paHee M3Y4YEHHBIX Omepanuil (BO3BEICHUE B
CTENEHb, U3BJICYCHUE KOPHS, JIOTapU(PMUPOBAHUE, CUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC
U oOpaTHblE K HUM); HU3Y4YEHHE HOBBIX BHUJOB YHCIIOBBIX BBIPRXKEHUH U (HOPMYII;
COBEPILIECHCTBOBAHKE NPAKTUYECKUX HABBIKOB U BBIUM CIIUTEIIBHON KYJIBTYPBbI, PACIIAPEHUE
U COBEpUICHCTBOBAHUE alIreOpanyeckoro ammnapara, c(pOPMHUPOBAHHOTO B OCHOBHOM
IIKOJIE, ¥ €r0 IPUMEHEHUE K PEIICHUIO0 MAaTEMAaTUYECKNX U MPUKIIAHBIX 33/a4;

. TEOPETUKO-(QDYHKIIMOHAJIbHASL JIMHUS, BKJIIOYAIONIAs CHUCTEMAaTH3alMI0 |
paciiMpeHre CBeIeHUH O (QYHKUUSX, COBEPILICHCTBOBaHHE TrpaUyecKuX YyMEHUMU;
3HAKOMCTBO C OCHOBHBIMU HMJIE€IMH M METOJaMH MaTEMaTHYECKOIO aHalu3a B 00beMe,
MO3BOJISIIOIIEM HCCIEAOBAaTh dJJIEMEHTapHble (QPYHKIMU M pelaTh NpOoCTEUIIne
reoMeTpuyeckue, (PU3M4YecKue U Apyrue NpukiagHble 3a1auu;

. JIMHUS YPABHEHUN U HEPABEHCTB, OCHOBAHHAS HA IIOCTPOECHUH U UCCIIEAOBAaHUHT
MaTeMaTHYeCKUX MOJIENe, Tepecekaronasics ¢  anreOpanyeckol W TEOPETHKO-
(PYHKIIMOHAJILHOM JIMHUSIMH U BKJIIOYAOIAsl PAa3BUTHE W COBEPLUICHCTBOBAHUE TEXHHUKH
anreOpandyeckux MpeoOpa3oBaHMi MJIsl pELCHUs ypaBHEHH, HEPABEHCTB U CHUCTEM;
(opmrpoBaHre CHOCOOHOCTH CTPOUTH M MCCIIEIOBATH IPOCTEHMIIINE MATEMATUIECKUE MOEIIH
IPY PELICHUY MPUKJIAJHBIX 3a7a4, 331a4 U3 CMEXHbIX U CHEUAIBHBIX JUCLIUIUINH;

. reOMETpUYeCKasl JIMHMS, BKJIIOYAIOIIAs HarjsAHbIE IPEICTABJICHUS O
NPOCTPAHCTBEHHBIX (PUrypax M HM3y4eHHE HUX CBOMCTB, (DOPMUpPOBAHHME U DPA3BUTHE
MPOCTPAHCTBEHHOT'O BOOOPa)KEHHUs, Pa3BUTHE CIIOCOOOB NEOMETPUUYECKUX H3MEPEHUH,
KOOPAMHATHOTO U BEKTOPHOT'O METOJOB JUISl PELIEHNS MaTEMAaTHYECKUX U MPUKIIAJHBIX
3a/1ad;

. CTOXACTHYECKas JIMHUS, OCHOBaHHAsl HA Pa3BUTHUH KOMOMHATOPHBIX YMEHHIA,
NPEICTABICHUN O BEPOATHOCTHO-CTATHCTUYECKUX 3aKOHOMEPHOCTSAX OKPYKAOLIETO
MUpa.

B mmanax  mporpamMMmbl  y4eOHBIM ~ Marepuall  MpeacTaBieH B GdopMme
YepeayIoLerocs pa3BEepPTHIBAHUS OCHOBHBIX COJIEPIKATEIIBHBIX JTUHUN
(anreOpamveckoii, TEOpPETHUKO-(QYHKIMOHAIBHOW, ypaBHEHUH W  HEPABCHCTB,
reOMETPUUYECKOM, CTOXaCTUYECKOM), YTO TO3BOJIIET THUOKO HCIONb30BaTh UX
pacrojoXKeHNe U B3aUMOCBSI3b, COCTABIATh pabounii KaJleHAAPHBINA IJIaH, MO-Pa3HOMY
yepeays ydeOHble TeMbl (TJaBbl yuyeOHHMKA), YIUTHIBasg Mpoduib IpodhecCHOHaTLHOTO
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obOpazoBanus, crienupuxky ocBanBaemon npodeccun CIIO mmm cnemumansHocTH CIIO,
rIIyOMHY M3y4YeHUsl MaTepuaia, YypOBEHb MOJTOTOBKH CTYACHTOB 10 MPEIMETY.

[Ipennaracmbie B TEMaTHYECKUX IJIaHAX pa3Hble 0ObEMbl Y4EOHOTO BpPEMEHHU Ha
U3Y4YCHUE OJHOM U TOW K€ TEMbl PEKOMEHJYETCS HMCIIOJIb30BaTh [IJISl BBITIOJHEHHUS
pPa3UYHBIX Y4eOHBIX 3a7aHui. TeM caMbIM pa3iuuusi B TpeOOBaHMUAX K pe3yJbTaTam
00yuYeHUs POSBIITCS B YPOBHE HABBIKOB MO PEIICHUIO 33124 U OIBITE CAMOCTOATEIbHOM
paboTHI.

N3yuenne  oOmeoOpa3oBaTenbHOW  ydeOHOro  mpemmera «MareMaTnkay
3aBeplIaeTcs MOJBEACHUEM HTOTOB B (opMe dSK3aMeHa B paMKax IPOMEKYTOUHOM
aTTeCTalMy CTyIeHTOB B mpouecce ocBoeHus: ocHoBHOU OIIOII CIIO ¢ nmomyuenuem
cpeanero obmero oopazosanus (IITKPC, TITICC3).

B pasnene nporpammsl «Coaepskanue yueOHOTO MpeAMETay KYpCUBOM BBIIEIICH
MaTepuai, KOTOPBIA MPH U3YYCHHH MATEMATHKU KOHTPOIIO HE TTOJICHKHUT.



3. MECTO YUYEBHOTI O IIPEJIMETA B YYEBHOM IIJTAHE

Vuebnsiii npeamer OVIL.03.Y «MartemaTuka» sBisieTCs Y4eOHBIM MPEIMETOM
o0s3aTenbHOM npeamMeTHOM obnactu «Maremartuka un uHpopmatukay GI'OC cpennero
o01ero oOpa3oBaHusI.

B npodeccronanbubix 00pa3oBaTeNbHBIX OpraHU3alUsIX Y4YeOHBI MpeaMer
OVIL03.Y «Maremaruka» u3ydaercs B 00111e00pa3oBaTeIbHOM IIUKIIE Y4eOHOTO TIaHa
09.02.07 NndopManroHHBIE CHCTEMBl W TPOTrPaMMHUpPOBaHHWE Ha 0a3e OCHOBHOTO
o0111ero oOpa3oBaHus.

B yue6nbix maanax [MIICC3 yuebnblil npeamer «MaremaTrka» BXOIUT B COCTaB
o0mux 0011e00pa30BaTENbHBIX YUEOHBIX MPEIMETOB, (DOPMUPYEMBIX U3 00S3aTEIBHBIX
npeamMetHbix obnacteit ®I'OC cpegnero obuiero oopazoBaHus, AJisl CENUATBHOCTEH
CIIO cootBercTBy1O1IEro npodusisa npohecCHoHAILHOTO 00pa3oBaHus.

4. INTAHUPYEMBIE PE3VJIbTATBI OCBOEHMA YYEBHOI'O ITPE/IMETA

OcBoenue conepxanus yueoHnoro npeamera OVIL.03.Y «MaremaTtukay
obecrieunBaeT TOCTUKEHUE CTYJISHTAMH CIICIYIOMNX Pe3yJIbTaTOB:

JUYHOCMHbIX.:

JI.1 chopMupOBaHHOCTh TPaXJAHCKOW MO3ULUM OOYYalOIIETroCs Kak aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUIMCKOTO OOIIECTBA;

JI.6 ymeHue B3auMOJENCTBOBATh C COLUMAIBbHBIMA MHCTUTYTAMH B COOTBETCTBHM C MX
(GYHKUMSAMHA U Ha3HAYCHUEM;

JI.8 chopMUPOBAHHOCTH POCCUMCKOM TPAXTAHCKON HUICHTUYHOCTH, MATPUOTHU3MA,
YBAXKEHUS K CBOEMY HApoOAy, YyBCTBAa OTBETCTBEHHOCTH Iepen PoauHOM, ropaoctu 3a
CBOM Kpal, CcBOw PoauHy, CBOW S3BIK M KYyJIbTYpy, MNpPOLLIOE W HACTOSIIEE
MHOT'OHAIIMOHAJIBHOr0 Hapoaa Poccuu;

JI.11 oco3HaHMe NyXOBHBIX [IEHHOCTEH POCCUICKOTO HApO/Ia;
JI.12 chopMUpOBaHHOCTH HPABCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;
JI.14 oco3Hanue TUYHOTO BKJIaAa B IOCTPOCHHUE YCTOMYMBOTO OYAYIIETO;

JI.L16 »creTnueckoe OTHOILIEHWE K MHpPY, BKJIIOYasi ACTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUECTBA, CIIOPTA, TPyAa U OOIIECTBEHHBIX OTHOILICHUH;

JI.20 copMHpOBAHHOCTH 3I0POBOTO M 0€30mMacHOTO 0Opa3a >KU3HU, OTBETCTBEHHOI'O
OTHOIIEHUS K CBOEMY 3/I0POBBIO;

JI.23 roTOBHOCTH K TPY/y, OCO3HaHHE IEHHOCTU MacTepCcTBa, TPYy0Jt00ue;

JI.25 wHTepec K pasnuYHbIM cdepaM NPOoPEecCHOHANBHON NEATEIbHOCTH, yYMEHHE
COBEpIIIATh OCO3HAHHBIN BBHIOOp OymyIeil mpodeccuu U peaan30BbIBATh COOCTBEHHEIC
’KU3HCHHBIC IUJIaHbL;



JI.26 TOTOBHOCTH U CITIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPA30BAHUIO HA MPOTSHKEHUU
BCEH JKU3HU;

JI.27 copMUpOBaHHOCTH HKOJOTUYECKON KYJIbTYpbl, IOHUMAHUE BIUSHUS COLIMAIBHO-
HKOHOMHUYECKHUX MPOIECCOB Ha COCTOSTHUE MPUPOTHON U COLIUATILHOM Cpe/ibl, 0CO3HAHUE
IJI00aJIbHOTO XapaKTepa 3KOJIOTUYECKHUX MPOOJIeM;

JI.28 muiaHMpOBaHME M OCYILECTBICHHUE IEHUCTBUM B OKPYXKAIOWIEW Cpele Ha OCHOBE
3HaHUA LeJIed yCTOMYMBOrO Pa3BUTHUS YEJIOBEUECTBA;

JI.32 cchopMupOBaHHOCTH MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKW W OOIECTBEHHOW IMPAKTUKH, OCHOBAHHOTO Ha JuUajore KyjbTyp,
CIOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

JI.33 COBEpPIICHCTBOBAHME S3BIKOBOM M YMTATEIBCKOW KyJIBTYpbl KakK CpEICTBA
B3aMMOJICHCTBHS MEXY JIFOJABMU U MIO3HAHUS MUDA;

J1.34 oco3nanue OCHHOCTHU HaquOﬁ ACATCIbHOCTH, TOTOBHOCTH OCYHICCTBIIATDH
IMPOCKTHYIO U UCCIICAOBATCIIbCKYIO ACATCIIbHOCThD MHAUBUAYAaJIbHO U B I'PYIIIIC.

MemanpeomemHbix:
M.1 camocTodaTenbHO (POPMYIUPOBATh U AKTYaJIU3UPOBATH IPOOJIEMY, pACCMAaTPUBATH €€
BCECTOPOHHE;

M.2 ycraHaBiIuMBaTh CYIIECTBEHHBIM TIPU3HAK WM OCHOBAHUS JUIS CpPaBHEHUS,
KJ1accupukanuu u 0000IICHHUS;

M.4 BBISBIISITH 3aKOHOMEPHOCTH U IPOTUBOPEUHNS B PACCMATPUBAEMBIX SIBICHUSX;

M. 12 BBIABASATH MPUUYMHHO-CJIEICTBEHHBIC CBSI3U U aKTYAJIM3UPOBATh 3a7a4y, BbIIBUTATh
TUIIOTE3Y €€ PEIICHUs, HAXOAUTh apTYMEHTHI JJIsl I0Ka3aTEIbCTBA CBOUX YTBEPKICHUM,
3a7aBaTh MapAMETPhI U KPUTEPUU PELLICHHUS;

M.13 aHanu3upoBaTh MOJYYEHHBIE B XOJI€ PELICHUS 3aJa4yd PE3yIbTaThbl, KPUTHUYECKU
OLICHUBATh UX JIOCTOBEPHOCTh, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCJIOBUSIX;

npeoMemHulX:

[1.1 ymenue onepuposams nonsmusamu: onpeoeierue, akCuoma, meopema, cieocmaue,
CBOUCMBO, NPUZHAK, OO0KA3aMeIbCmE0, PABHOCUNbHbIE  (DOPMYIUPOBKU;  YMeEHUe
Gopmynuposame 0opamuoe u nPOMUBONOJLOHCHOE YMBEPIHCOeHUE, NPUBOOUNb NPUMEDDL
U KOHMPNpUMeEpsl, UCNOAb3068AMb MEMO0 MAMeMamuyeckou UHOYKYuu; BIIAJCHUE
METOJaMH JI0Ka3aTeNIbCTB, aJTOPUTMaMHU PEIICHUs 3ajlad; yMeHHue (popMyIupoBaTh
OTpeeeHsl, aKCHOMBI W TEOPEMbl, MPUMEHSATh WX, MPOBOAUTH JOKA3aTEIbHBIC
paccykJleHHs B XOJE€ peIIeHUs 3a1ad, OYEHUBAMb J02UUECKYI0 NpPABUTbHOCHb
paccysicoeruil;

I1.2 yMeHne onepupoBaTh MOHATUSAMU: CTEIIEHb YUCIA, CMENeHb ¢ YelablM noKazamenem,
KOpeHb HAmypalbHOU CMeENneHu, Cmenenb ¢ payuoHaIbHbIM NOKA3amenem, CmeneHs ¢
OelicmeumensHblM (eueCmeeHHbIM) noKazamenem, 102apuhm yucia,; cuHyc, KOCUHYC u
MAH2EHC NPOU3BOJILHO20 YUCIA, YMEHHUE BBINOJHATH BBIUMCICHUE 3HAYCHUH U



peoOpa3oBaHus BBIPAXKEHHUI CO CTENIEHSIMU U Jorapumamu, mpeodpa3oBaHus APOOHO-
palMOHANBHBIX BBIPAKECHUH;

I1.3 ymeHue onepupoBaTh MOHATUIIMU: MOHCOECMB0, MOAHCOeCMBEHHOe Npeobpazosatiue,
VpasHeHue, HepaeeHcmeo, CUcCmemd YPAGHEHUUl U HEePAGeHCMS8, PABHOCUILHOCD
VpasHeHull, Hepagencma u cucmem, palmoHalbHbIC, HPPAllMOHATILHBIC, TOKa3aTeIbHbIC,
CTETICHHbIE, JorapuMUIecKne, TPUTOHOMETPUUIECKHUE YpaBHEHUS M HEPABEHCTBA, MX
CUCTEMBI; YMeHUe peuiams YPasHeHUsl, HePa8eHCmEa U CUCEMbL C HOMOUBIO PA3TUYHBIX
npuemos; peuams ypaeHeHuUs, Hepagencmea U CUCeMbl ¢ napamempom, npumMeHsmy
VPasHeHUsl, HepABeHCmaea, Ux cucmemvl OISl peuleHus MamemMamuyecKux 3a0a4d u 3a0ay
U3 pasauyHuIX obracmel HAyKu U peanbHOl HCUSHU,

[1.4 ymenue omepupoBaTh MNOHATUAMU: GYHKIUS, epadux QyHKYuu, KOMRO3UYUS
@dyukyul, auHeuHas QyHKyusa, KeaopamuyHas @yHKyus, paluoHadbHas (QyHKUMS,
nokaszaTenbHass (YHKUWSA, CTENEeHHas (yHKOus, Jjorapupmuyeckas (QyHKOus,
TPUTOHOMETpUYECKUE (PYHKIMH, OOpaTHble (QYHKIMH; YMEHHE CTPOUTHh TIpaduku
U3YYCHHBIX (GYHKIIUM; 8bINOIHAMb NPeoOPA3068aHUSA 2PAPUKO8 DYHKYUL,

[1.5 ymenue onepuposams nonsmusamu: wemuocmos QyHKyuu, nepuoOUYHOCMs GYHKYUU,
02PAHUYEHHOCMb  (DYHKYUU, MOHOMOHHOCMb  (YHKYUU, IKCmpemym  QyHKyuu,
Haubovllee U HAUMeHbUee 3HaYeHue QYHKYUU HA NPoMedCcymKe, YMeHue nposooums
uccnedosanue QyHKyuu,

[1.6 ymeHue UCHOIb30BaTh CBOMCTBA U Tpaduku QYHKIUN JUIsl PEIICHUs YpaBHEHHH,
HEPABEHCTB M 3aJad C IapaMeTpaMu; H300pakaTb Ha KOOPAMHATHOM IUIOCKOCTH
MHOKECTBA PEIICHUN YPaBHEHN, HEPABEHCTB U UX CUCTEM;

1.7 ucnonws3oBath rpaduky NpyU U3YYEHUU MPOLECCOB U 3aBUCUMOCTEH, MPU PELICHUU
3ajady W3 JAPYTHX YYEeOHbIX NPEIMETOB M 3aJad M3 peajJbHOM >KU3HU; BBIpAXaTh
(opMynamMu 3aBUCUMOCTH MEKy BEIMYNHAMU;

[1.8 ymeHue omepupoBaTh MOHATUSAMHU: HEeNpepuléHas QYHKYUSL, ACUMNMOmMbl epapura
QyHKYUU, nepeas u 6mopas NPOU3BOOHAs, 2eOMempUYecKull U QU3UYEeCKUll CMbLCI
NPOU3800HOU; YMeHUe HAX0OUMb ACUMNMOMbL 2pagura GyHKkyuu, yMEHUE BBIUYNCIIATH
IPOM3BOJIHBIE  DJIEMEHTApPHBIX  (DYHKIUKA, MCIONB3YysS CIpPaBOYHBIE MaTepHabI,
NPOU3BOOHbIE CYMMbL, NPOU3BEOCHUsl, YACMHO20 U KOMNO3UYUU QYHKYull, HAXxooumso
VpaeHeHUue KAcamenvbHou K 2paguKky @yHKyuu WMCCIENOBATh B MPOCTEUINNX CIIydasx
GbyHKIIMY HAa MOHOTOHHOCTh, HAXOIUTh HAaNOOJIbIIIEe U HANMEHbBIIIEE 3HaUCHUS QYHKITUI;
CTPOHTH TpauKH MHOTOWICHOB C HCIOJB30BAHHEM allapaTra MaTeMaTHYeCKOIO
aHaJM3a; MPUMEHATH MPOM3BOAHYIO TPH PEIICHUH 3a1ad MPUKIAIHBIX 3a1ad, 8 MoM
yucie COYUaIbHO-IKOHOMUYECKUX U DUBUYECKUX 3a0aHax 0Jisl OnpeoeneHust CKOpoCmu u
VCKOpeHusi, pemaTh TMPaKTUKO-OPUCHTHPOBAHHBIE 3aJlayd  Ha HaWOOJbIIME U
HAUMECHBIITNE 3HAYCHUS

I1.9 ymenue omepupoBaTh TOHIATHSAMHU: TIEPBOOOpa3Has, ONMPEACICHHBIM WHTETPal;
peniaTh 3a/1a4u Ha HaXOXKJICHHE IYTH, HAX00UMb NI0OWAOU U 00beMbl PUeyp ¢ NOMOUBIO
uMmezpana, npueoOUMb HPUMEPbL MAMEMAMUYUECK020 MOOENUPOBAHUL C NOMOUbIO
oughgheperyuanbHbIX YPABHEeHUlL,
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I[1.10 ymenue pemiaTb TEKCTOBBIE 3a/1a4H PA3HBIX TUIOB (B TOM YKCJIE HA IPOLEHTHI, JOJIH
Y 4aCTH, Ha ABMXKEHUE, pabOTy, CTOUMOCTb TOBAPOB U YCIIYT, HAJIOTH, 3a/1a4y U3 00J1acTu
YIPaBJIEHUS JTUYHBIMU U CEMEWHBIMU (DMHAHCAMU); COCTABIISATh BBIPAXKECHUS, YPaBHEHMUS,
HEPABEHCTBA U UX CUCTEMBI 110 YCJIIOBUIO 3a/1a4, UCCIIEN0BATH II0JyYEHHOE PEIICHUE U
OLICHMBATH IIPABAONOI0OHOCTh PE3yJIbTATOB;

[I.11 ymenue omnepupoBaTh TNOHATHUSAMU: CpelHee apuMETHUEeCKoe, MeIuaHa,
HauOOJbIIIee U HAUMEHBIIEE 3HAYCHUS, pa3Max, AUCIEPCUs, CTaHIAPTHOE OTKIOHEHHE
JUISL  ONKMCAHUS YHUCJIOBBIX JAHHBIX; YMEHHE W3BJICKaTh, HWHTEPIPETUPOBATH
nH(pOpMaIINIO, IPEJCTABICHHYIO B TA0INIIAX, HA TUarpaMMax, rpadukax, OTpaxaromryto
CBOMCTBa peabHBIX MPOIECCOB W SBICHUMN; MPEICTABIATh HHGOPMAITHIO C TTOMOIIBIO
TaOMUIl W JUarpaMM; HCCIEIOBATh CTATUCTUYECKHE JaHHbIE, B TOM YHUCJIE C
MPUMEHEHUEM TIpaUUeCKUX METOJOB U DJEKTPOHHBIX CPEJACTB; 2paghuiecKu
uccneoosams CoemMecmmuvle HAOMOO0eHUss ¢ NOMOWbIO OUASPAMM PACCEeU8aHUs U
JIUHEUHOU pespeccuul; 3HAKOMCMBO C NOHAMUAMU MeMOO08 8bl00POUHBIX UCCe008AHUL;

[1.12 ymenue omepupoBaTh MOHITHSIMHU: CIyYalHBIA OMBIT U CIIy4ailHOE COOBITHE,
BEPOSITHOCTh CIIY4ailHOTO COOBITHS, couemanue, NepecmaHo8Ka, YUCIO COUYemauul,
Yucio nepecmarosox; ouHom Heromona; ymMeHUE BBIYUCIATH BEPOATHOCTH C
UCIIOJIb30BAaHUEM IPAPUUECKUX METOJI0B; MPUMEHSTH (DOPMYJIbI CIIOKEHUS U YMHOKCHUS
BEPOSITHOCTEU, hopmyny noaHou eeposmuocmu, ¢opmyny bepuyiiu, KOMOMHATOPHbBIE
¢dakTbl U GOpMYIIBI IIPU PEIICHUH 33]1a4, OLIEHUBATh BEPOSATHOCTH PEATbHBIX COOBITUI;

[1.13 ymeHue omnepupoBaTh TMOHATUAMM: CHAYYAUHAS GEIUYUHA, paAcCHpedeleHue
eeposmHocmetl, MamemMamuyeckoe 0xcudanue, OUCnepcus u CMmaHoapmHuoe OmKIOHeHUe
CYUAUHOU  BETUYUHbL, (QYHKYUU pacnpedeneHus U NIOMHOCMU PABHOMEPHOZ20,
NOKA3amenbHO20 U HOPMANbHO20 PACnpeoeseHuil, YMeHUue UCNOIb308amb CE0UCMEa
U3YUeHHbIX pacnpeoenenuli Ol peuleHus 3a0ay, 3HAKOMCTBO C MOHSATHUAMH 3aKOH
OOJBIINX YUCEN, YMEHHE NMPUBOJUTH IPUMEPHI MPOSIBICHUS 3aKOHA OOJBIIMX YUCEN B
IPUPOAHBIX M OOIIECTBEHHBIX SBJICHUSX;

[1.14 ymeHue omepupoBaTh MOHATHUSIMHU: TOYKA, IpsiMas, MJIOCKOCTb, IMPOCTPAHCTBO,
OTPE30K, Jy4, ABYIPAHHBIN YTOJ, mpexecpaHHbli Y2oji, CKPEUIMBAIOLIUECS MpSMBIE,
NapaJIEIbHOCTD U NEPIICHANKYIISIPHOCTD MPAMBIX U INIOCKOCTEM, YTOJI MEXKAY ITPSAMBIMU,
YIOJI MEXAY MPSIMOU U TIOCKOCTBIO, YTOJI MEXAY IIOCKOCTSIMU, PACCTOSIHUE OT TOUKHU
110 TUIOCKOCTH, PACCTOSIHUE MEXY NPSIMBIMH, PACCTOSIHUE MEK Y TUIOCKOCTSIMUA; YMEHUE
MCIIOJIh30BATh MPU PEIICHUH 33]1a4 U3YUCHHBIC ()aKThI M TEOPEMBI INTAHUMETPUH; YMEHUE
OIICHUBATh pa3Mepbl 0OBEKTOB OKPYKAIOIIETO MUPA;

I1.15 ymeHue omnepupoBaTh MOHATHUSMHU: MHOTOIPAHHUK, CEYEHHWE MHOTOIPAHHMKA,
NPABUNIbHLIL MHO202PAHHUK, KyO, MHapajulelienurell, npu3Ma, nupamunaa, ¢urypa u
NOBEPXHOCTh BpallleHUs, UUIUHAP, KOHYyC, wap, chepa, pazsepmra noepxmocmu,
ceueHus: (UTypbl BpalleHUs, napaiilelvbHble OCU UTU OCHOBAHUIO, CeYeHUs wapd,
IUIOCKOCTb, Kacaroasicsi cpepbl, HUIMHAPA, KOHYCA, TUIOLIAAb TOBEPXHOCTH TUPAMUIbI,
OpU3MBbl, KOHyCa, UMJIUHApA, IUIOMAAb ChEphl; YMeHue Ccmpoums ceueHue
MHO202panHuKa; 00beM Ky0a, MpsSMOYTOJIbHOTO MapaljieNienuneaa, TUpaMuabl, IPU3MBI,
LWJIMHApPA, KOHYyCa, IIapa; yMEHHE H300pakaTb MHOTOIPAaHHUKH W IOBEPXHOCTH
BPAILIEHUs], UX CEYECHHSI OT PYKH, C IOMOLIBIO YEPTEKHBIX UHCTPYMEHTOB U DJIEKTPOHHBIX
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CPEICTB; YMEHHE pacro3HaBaTh CHUMMETPHUIO B IMPOCTPAHCTBE; YMeHUe NpUMEHAMb
CBOUCMBA 2eOMEMPUUECKUX Pueyp, CAMOCMOAMENLHO POPMYIUPOBAMb ONpedeieHUs
uzyyaemvix Queyp, 6vl08Uamsb 2UNOmMe3sbl 0 CEOUCMEAX U NPUSHAKAX 2eOMEMPUYECKUX
Quzyp, 060cHo8bIBAMB UL ONPOBEP2SAMb UX, YMEHUE NPOBOOUMb Kldccugurayuro gucyp
1O PA3IUYHbIM NPUSHAKAM, 8bINOIHAMb HE0OX00UMble OONOIHUMENbHbIE NOCMPOEHUS,

[1.16 ymeHue omepupoBaTh MOHSATUSMU: JBHKEHHUE B MPOCTPAHCTBE, NAPAJIEIbHbIU
nepeHoc, cuMmempusi Ha NJIOCKOCMU U 8 NPOCMPAHCmeEe, N08OPOM, Npeodpa308aHuUs
nodobus, monoOHble (UTYPHl B MPOCTPAHCTBE, YMeHUe pPACNO3HABAMb pPASHble U
no006HbIE huypbl, 6 MOM Yucie 8 npupooe, UCKYCCmee, apxumeKmype, UCIOIb30BaTh
OTHOIIICHHUE IJIOLIAIeH ITOBEPXHOCTEH 1 00BEMOB MOJOOHBIX (PUTYp MIPH PELICHUH 3a]1a4;

[1.17 ymeHue BBIYUCISTH TEOMETPUUICCKHE BEIIMYUHBI (IJTMHA, YTOJI, TJIOMAh, 00BEM,
IJIOMIAh TTOBEPXHOCTH), HUCIIONB3YS M3ydEHHBIE (DOPMYIBI U METOIBI, Npu peuleHuu
3a0ay u3 Opyaux y4eOHvlX npeomMemos U U3 pearbHol HCU3HU,

[1.18 ymeHue omnepupoBaTh MOHATHUSMHU: MPSIMOYTOJIbHAas CHUCTEMa KOOpJWHAT,
KOOPJIMHATHI TOYKH, BEKTOP, KOOPJUHATHI BEKTOpPA, CyMMa BEKTOPOB, IPOU3BEICHHUE
BEKTOpa Ha YHCIO, PA3lodiceHue 8eKkmopa no 0asucy, CKalsIpHOE IPOU3BEJCHUE,
8eKMOpPHOe NpoussedeHue, Yyroia MeXIy BEKTOpaMu; YMeHUe UCHOIb308AMb 6eKMOPHbIL
U KOOPOUHAMHBIUL MemoO OJisl peuleHUss 2eoMempudeckux 3a0ay u 3a0ay u3z opyeux
VUeOHbIX npeomemos; HAXOIUTh C TOMOIIBI0 HU3YYEHHBIX (OPMYT KOOPIAUHATHI
CEpEeIUHbI OTPE3KA, PACCTOSHUS MEXKY IBYMS TOUKAMU;

I1.19 onepuposamv nowamusmu: mampuya 2x2 u 3x3, onpedenumenvp mMampuybl,
2eoMempudecKuli CMblCll Onpeoenrumers,

[1.20 ymenue onepuposamv nOHAMUAMU. MHOHACECTBO, NOOMHONCECNEO, ONepayuu Hao
MHOJCECMBAMU,; YMEHUe UCNOIb308AMb MEOPEMUKO-MHONCECEEHHbIL annapam OJisl
ONUCAHUSL PEATIbHbIX NPOYECCO8 U ABIEHUL NPU peuleHuy 3a0ad, 8 MmomM Yucie u3 Opyeux
VUEOHBIX NpeoMemos;

I1.21 ymenue onepuposame nousmusmu: epagp, ceésasuvlii epag, depeso, yuki, 2pagh Ha
NJIOCKOCMU, YMeHUe 3a0a8amv U ONUCHIBAMb 2pApbl  PA3IUYHBLIMU  CHOCODAMU,
UCNOIBL3068aMb 2paAbl NPU peuleHuu 3a0ay;

[1.22 ymenue onepuposamv nOHAMUSAMU. HAMYPATbHOE YUCTO, YEN0e YUCIIO0, OCMAMOK NO
MOOYIIO, PAYUOHATLHOE YUCTO, UPPAYUOHATbHOE YUCIO, MHONCECMEA HAMYPAIbHLIX,
PAYUOHATBHBIX, OCUCMBUMETbHBIX YUCe, YMEHUE UCNOIb3068AMb NPUSHAKU 0eTUMOCHIU,
HauMeHbUuUll 0owull derumens u Haubovuee obujee kpamuoe, areopumm Esxiuoa npu
peutenuy 3a0ay, 3HAKOMCMEO C PATUYHBIMU NOZUYUOHHBIMU CUCIEMAMU CHUCTICHUSL,

I1.23 YMEHUe onepuposanib NOHAMUAMU. KOMNJIEKCHOE YUCHO0, CONpPAINCEHHblEe
KOMNJIEKCHblE YUclila, Moayflb u apecymenm KOMNJIeKCHOcO Yucid, d)OpMCl 3danucu
KOMNJEKCHbIX YUceén (aﬂee6pauqecmlﬂ, ceomempudeckas u mpu20HOMempuquKaﬂ);
ymemo npous’eo()umb apudmemuqecmte oelicmeusi ¢ KOMNIAEKCHbIMU qucaamu,
npueodumb npumepsvl UCnojib306AHUA KOMNJIEKCHbLX YUCEI,
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I1.24 ymeHue Modeﬂupoeamb Pealbrsle cumyayuu Ha A3blKe MmamemanuKu, cCocmaeiAimo
BbIPAJICEHUA, YPABHEHUA, HeEpABEHCMEBA U UX CUCMEMbl nNO YCII0B6UIO 361@611“/{, ucc1e006ams
nocmpoeHHble MOOenU ¢ UCNOIb308AHUEM annapama aﬂee6pbl, UHmepnpemupoeamo
I/lO]ly'-leHHbllj pesyiomam, cmpoums mamemamudecKkue Mmooenu ¢ noMousbro
ceomempudecKkux NOHAMUU U GeJlUYUH, peulamsvb CEA3AHHble C HUMU npakmudecKkue
361061’-!1/[,' cocmaesyiiiimsb 6€EPOAMHOCMHY IO Mooenb u urnmepnpemupoedamos I/IOJZy'-leHHbZZZ
pesyiomam, peulanio npumadﬂble 3a0ayu cpedcmeaﬂw mamemamudecKkozco anaiusa, 6
mom ducne coyuaibHO-39KOHOMUYECKO20 U d)I/lS’l/llleCKOZO xapakmepa,

[1.25 ymenue BBIOWpATH MOAXOASIIMK W3YYCHHBIH METOM JUIsl PCEIISHUS 3a/ayw,
pacmo3HaBaTh MaTeMaTWdecKue (PakThl W MaTEeMaTHYECKHE MOJETH B TPUPOIHBIX U
0OI1IeCTBEHHBIX SIBJICHUSIX, B UICKYCCTBE; YMEHUE MPUBOJIUTh MPUMEPHI MATEMATUYECKUX
OTKPBITUN POCCUMCKOM 1 MUPOBOM MATEMAaTUYECKOW HAYKHU.
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5. COUEP’)KAHUE YYEBHOI'O ITPEJIMETA
AJredpa u HayajJIa MAaTEeMATH4YECKOI'0 aHAJIU3A

Yucjaa v BbIYUCJIECHUA

Hatypanbsubie u 1iensie unucna. [lpumenenue npusHaxkog8 O0eiumocmu yeavlx
yucen, HO/[ u HOK, ocmamkos no mooynio, areopumma Eexknuoa ons pewenus
3a0a4 8 Yeavix 4uciax.

Parnonansabie ymncia. OOBIKHOBEHHBIE W JECSATUYHBIC IPOOH, MPOICHTHI,
OCCKOHEUHBIE TepUoandecKrue apoou. [lpumenenue Opobei u npoyeHmos O
peuleHusi NPUKIAOHbIX 3a0ay U3 PA3IUYHbIX OMPAciell 3HAHUU U PealbHOU HCUSHU.

I[eﬁCTBHTGHBHBIG qucia. PaHI/IOHaJ'II)HI)IG n HppalHOHAJIBHBIC YHCIIA.
ApI/I(l)MGTI/ILIGCKI/Ie orcpannu C HGﬁCTBHTﬁHBHBIMH quCJIaMU. MOI[YJII)
,Z[GﬁCTBHTGJIBHOFO 4ucjia U €ro CBOMCTBA. HpI/I6JII/DKéHHBI€ BBIYHMCIICHHA, IIpaBHJIa
OKPYTJICHM, IPUKKWAKA U OICHKA PE3yJibTaTa BBIUMCJICHUH.

KomiuiekcHble uwncna. AnreOpanyeckass U TpUTOHOMETpHUYecKas (HOpMBbI
3allUCU  KOMIUIEKCHOTO YHucia. ApU(METHYECKHE OIepaldh C KOMIUIEKCHBIMU
yuciaamu. HM300pakeHHME KOMIUIEKCHBIX YHCENT Ha KOOpPJAWHATHOM IIJIOCKOCTH.
Qopmyna Myaspa. Kopnu n-ou cmenenu uz xomniexcrozco uucaa. llpumenenue
KOMNJIEKCHbIX YUCeL 0l peuleHUs: PU3UYeCcKUux U eceomempuyeckux 3a0ad.

CreneHnb ¢ 1enbIM IOKasatreneM. bunom Hwvromona. Hcenoavzosanue
nooxooswell hopmvl 3anucu OeUcCmeUmenbHbiX Yucesl 0Jisl peuleHuss NPAKmudeckux
3a0ay U npedcmasieHuss OAHHbLX.

ApudmeTnyeckuii KOpeHb HaTYpaIbHOW CTENEHU U €r0 CBOMCTBA.

CreneHb C palmMOHAIBLHBIM IIOKAa3aTeleM W €€ CBOWMCTBA; CTENEHBb C
JNEHCTBUTEIBLHBIM MTOKA3aTEJIEM.

Jlorapudm uyuncna. CporictBa jorapudma. JlecsTUUHbIE W HATypalIbHbIC
sorapu(Mabl.

Cunyc, KOCUHYC, TAHT€HC, KOTAHT€HC YHCJIOBOTO apryMeEHTa.
Apxcunyc, apkKoCuHyc u apKmau2enc Yucio8020 apeymeHmd.
DOyHKUUU U rpaguxku
OyHKIMA, crnocoOsl 3amaHus (yHKuuu. B3zauMHO oOpartHBIE (QYHKIUU.

Kommoszumus ¢yukumii. ['padbuk ¢yHKmu. DiemMeHTapHbIe TpeoOpa3oBaHUs
rpadukoB (yHKIHH.

OOnacTe ompenesieHuss 1 MHOXECTBO 3HaueHud ¢yHkiuu. Hynu pyHKImu.
[IpomexxyTku 3HaKonoctostHcTBa. UETHBIE U HeuéTHble GyHKUUU. [lepuonuueckue
¢byukuuu. IIpoMexxyTku MOHOTOHHOCTH (YHKUUM. MakCUMyMbl U MUHUMYMBbI
dbyuknuu. Hanbosnpiee n HanMeHbIllee 3Ha4YeHUS (QYHKIIMA Ha TTPOMEXKYTKE.

Jlunelinas, kBaapaTWyHass W JAPOOHO-IMHENHAs (YHKUUU. DIJIEMEHTapHOE
UCCIIEJOBAHME U TOCTPOEHUE UX Ipa(uUKOB.
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Crenennast (GyHKUMS C HATypaJbHBIM U LIEJBIM Moka3zaTteneM. E€ cBoiicTBa u
rpaduk. CBolicTBa u rpaduk KOpHs N-0M CTENEeHU Kak (PyHKIUU OOpaTHOM CTENEeHU
C HaTypaJbHBIM ITOKA3aTEIIEM.

[TokazaTenbHass u Jorapudmuueckas (QyHKIIUH, UX CBOHCTBA M TpaduKH.
Ucnonb3oBanue rpa¢uKoB byHKIUH TUTSt pelIeHus ypaBHEHUH.
Tpuronomerpuueckasi OKpy>KHOCTb, OINpPEICICHUE TPUTOHOMETPUUYECKUX (YHKIIUM
YHCJIOBOTO apryMEHTA.

DYHKYUOHATIbHbIE 3A6UCUMOCMU 6 PEealbHblX Npoyeccax U 6J1eHUsX.
I'paguxu peanvuvix 3a6ucumocmeil.

['padux xomnozunmu ¢yHknul. ['eomerpuueckne o0pa3bl ypaBHEHUU W
HEPABEHCTB Ha KOOPJAMHATHOU MJIOCKOCTH.

Tpuronomerpuueckue (QyHKIUU, UX CBOHCTBa M rpaduku. [paguueckue
Memoobl pewieHusi ypasHeHull u Hepasencms. I paguueckue memoowvl peuleHus
3a0au ¢ napamempamu.

HUcnonvzosanue cpaguxose yuxyuti 011 uUCcie0o8aHusi nNpoyeccos u
3agucumocmetl, KOmopvle 803HUKAIOM NPU peuleHUuUu 3a0aq u3 Opyeux y4eOHblx
npeomemos u peaibHoU AHCUZHU.

YI)aBHeHI/lH H HEPpAaBCHCTBA

ToxaectBa M TOXISCTBEHHbIE IIpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb
ypaBHEHUs1. PaBHOCWIBHBIE YpaBHEHUs W ypaBHEHUs-CIEACTBUS. HepaBeHCTBO,
pellIeHNEe HEPAaBEHCTBA.

OCHOBHBIE METOIBI PEIICHUS IEIBIX U APOOHO-pAIMOHATBLHBIX YPAaBHCHUN U
HEpPaBEHCTB. Mmnozounenvl om o00HOU nepemennou. [lenenue MmHo2ounNeHa Ha
MHo2ounen ¢ ocmamkom. Teopema  bezy. Mnocounenvt ¢ = yenvimu
koagppuyuenmamu. Teopema Buera.

[IpeoOpa3zoBaHusl YUCIOBBIX BBIPAKEHUM, COAEPKAIINX CTEIIEHU U KOPHH.

HNppaunonanbHbie YPaBHEHHUSI. OcHOBHBIE METOIbI pemeHus
VPPALMOHAIIBHBIX YPABHEHUU.

[Toka3zarenbHble ypaBHEHUs. OCHOBHBIE METOAbI PELICHUS IMOKA3aTEIbHBIX
YPaBHEHUI.

[IpeoOpa3zoBanue BbIpaKEHUM, coaepxkaiux jJorapumsl. Jlorapupmuyeckue
ypaBHEeHUs1. OCHOBHBIE METOJbl PEIICHHUS JIOTapUPMUUYECKUX YPABHEHHM.

OcHOBHbIE TPUTOHOMETPUUYECKUE hopmybI. [IpeobpazoBanue
TPUTOHOMETPUUYECKUX BhIpaXKECHUU. PellieHne TPUroHOMETpUYECKUX YPAaBHEHU.

Pemienne cucreM nHWHEWHBIX ypaBHEHHWM. Marpuia CUCTEMBI JIMHEWHBIX
ypaBHeHUM. OnpeaenuTenb Matpuibl 2 X 2 U 3 X 3, ero TeOMETPUUYECKUNA CMBICIT U
CBOMCTBA; BBIUMCIICHUE €T0 3HAUCHHUS, IPUMEHEHUE ONPEAECTUTEINIS I PEIICHUs
CHUCTEMBI JIUHEUHBIX YpaBHEHUN. Peuenue npukiaonvix 3a0ay ¢ NOMOWbI CUCHEMbL
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JUHeUHbIx ypaHeHnut. Mcciedosanue nocmpoerHHolu Mooeiu ¢ NOMOWbIO Mampuy u
onpeoenumernel.

Cucrema u COBOKYNHOCMb ypaBHGHI/If/'I N HCPAaBCHCTB. PaBHOCHIIBHBIE CHCTEMBI
N CUCTCMBI-CJIICACTBUA. PaBHOCHIIbHBIC HCPAaBCHCTBA.

OcHOBHBIC MCTOAbLI  PCIICHMUA IIOKa3aTCIbHBIX u J'IOl“apI/I(bMI/I‘—ICCKI/IX
HCPAaBCHCTB.

OCHOBHBIE METOABI PELICHUS HUPPALNUOHAIBHBIX HEpaBeHCTB. (OCHOBHBIC
METO/Ibl PEIIECHUSI CUCTEM U COB0KYNHOCMel PAalMOHAJIbHBIX, UPPALIMOHAIBHBIX,
MOKa3aTeJIbHBIX U JIOTapu(PMUIECKUX YPaBHEHUU.

OTO0op  KOpHEH  TPUTOHOMETPUYECKHMX  ypPaBHEHUH C  MOMOUIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH. PereHne TpUuroHoMeTpu4eCcKuX HEPABEHCTB.

Ypaenenus, nepasencmea u cucmemvr ¢ napamempamu. Ilpumenenue
VPasHeHUll, CUCmeM U HeEPABEeHCME K PeuleHu0 MamemMamuyeckux 3a0ad u 3a0ay
U3 pasiuyHblX 0baacmel HayKu U peaibHol JHCU3HU, UHMepnpemayus NoJly4eHHbIX
Dpe3yIbmamos.

Ilocmpoenue mamemamuueckux mooenel peaibHou CUmyayuu ¢ NOMOWbIO
ypasHeHuii u HepaeeHcms. Ilpumenenue ypagneHuii u HepageHcm8 K peuleHuro
mamemamudeckux 3a0ay U 3a0ay U3 pasziuyHblx obOaacmell HAYKU U pPealbHOU
JHCUBHU.

Hauyana mareMaTH4eCKOro aHaJM3a

ITocaemoBaTenbHOCTH, CIIOCOOBI 3aJaHHs ITOCJIEIOBaTeabHOCTEH. MeTton
MaTeMaTU4YE€CKON MHIYKIIMU. MOHOTOHHBIC U OrPaHUYEHHBIC MOCJIEIOBATEIILHOCTH.
Hicmopus 603HUKHOGEHUSL MAMeMAMU4ecKko20 aHaiuza Kax aHaiu3ad OecKOHeuHO
MAJIbIX.

Apudmerndeckass U reoMeTpruueckasi nporpeccuu. beckoneuno yObIiBarorias
reomeTpuueckass nporpeccusi. CymMma OECKOHEUHO YOBIBAIOLIEH IeOMETpUYECKOM
nporpeccuu. JINHENHBIA U 3KCIIOHEHIIMAIBHBIA pocT. Hucno e. @opmyna cnosrcnvix
npoyenmos. Hcnonvszosanue npozpeccuu O peuleHusi peanbHulX — 3a0ay
NPUKIAOH020 Xapakmepd.

HenpepoiBHbie (GYHKIMM W WX CBOWCTBA. TOYKM pa3pbiBa. ACHMITOTHI
rpadukoB ¢Gynkiuii. CBoiicTBa (QyHKUMI HENpPEpbIBHBIX Ha OTpe3ke. Meron
VHTEPBAJIOB JUISl PELIEHUS] HEPABEHCTB. [Ipumenenue coUCME HENnpepbl8HbIX
dyuKyul 01 peuwieHus 3a0ad.

[TepBas u BTOpas nmpou3BoaHble PpyHKIMH. OTIpeeicHne, TeOMETPUICCKUN 1
(bU3NYECKU CMBICI MPOU3BOIHON. Y paBHEHUE KacaTeIbHON K rpaduky (PyHKIIUH.

IIpown3BoaHBIE DJIEMEHTAPHBIX G YHKITUH. [IpousBonHas CYMMBI,
MIPOU3BEICHUS, YACTHOIO M KOMMO3UIIMU (DYHKIIHH.
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[IpuMeHeHne MpOU3BOJIHON K MCCIIENOBAaHUIO (PYHKIMA HA MOHOTOHHOCTb U
skcTpeMyMbl. HaxosxieHne HanbobIIero 1 HAMMEHBIIIEro 3HaYeHUH HeNpepbIBHOM
(GyHKIUHU Ha OTPE3KE.

[IpuMeHeHne TPOU3BOAHONW IS HAXOXKACHHUS HAWIYUIIEro peIIeHUs B
MPUKIAIHBIX 3aJjayax, I OIpEIeNIeHUs] CKOPOCTH W YCKOPEHHs Tpoliecca,
3aJlaHHOTO (opMyJION WK TpaduKOM.

[TepBooOpa3Hasi, OCHOBHOE CBOWMCTBO TMepBOOOpa3HbIX. I[lepBooOpa3HbIe
aneMeHTapHbIX QyHKIWH. [IpaBuina Hax0XKIeHUs TEPBOOOPA3ZHBIX.

HNurerpain. ['eomeTprudyeckruii CMbICT HHTETpaJIa. BelducieHue onpeaeaéHHOro
uHrerpaina no gopmyne Hoiorona — JleiiOnuna.

[IpumeHenne WHTErpajia ISl HAXOXJACHUS IUIOMAAed MIOCKUX (uryp u
00BEMOB T€OMETPUUECKUX TEIL.

Ilpumepvr pewenuti ougpepenyuanvuvix ypasuwenuu. Mamemamuueckoe
MOOenuposanue peaibHblX NPOYecco8 ¢ NOMOUbI0 OUPhepeHyuaIbHbvlX YpasHeHUll.

MHoskecTBa M JIOTHMKA

MHOXeCTBO, OINEpanuu HaJ MHOXKECTBAMHM W HMX CBOMCTBA. JlmarpamMmbl
Ouinepa — Benna. [lpumenenue meopemuko-mHONCECMBEHHO20 annapama Ois
ONUCAHUSA PeaNbHbIX NPOYECCO8 U AGIEeHUl, NPU peueHUY 3a0ay U3 Opyeux y4eOHbix
npeomemos.

Onpedeﬂenue, meopema, CBOUCMBO MAMEMAMULECKO20 06”b€KWlCI, CﬂeaCWIGMQ,
007('&36177’18]11)077160, PABHOCU/IbHbIE YPABHEHUAL.

I'eomerpust
IIpsiMble M MUIOCKOCTH B NPOCTPAHCTBE

OCHOBHBIE  TMOHATUS  cTepeoMeTpur. Touka, mpsMas, IJIOCKOCTb,
npocTpaHcTBO. [loHsTHE 00 AaKCMOMAaTHYECKOM TOCTPOCHUU CTEPEOMETPHUH:
aKCUOMBI CTEPEOMETPUU U CIECICTBUS U3 HUX.

B3anmHOe pacnosniokeHue IMpsIMbIX B IIPOCTPAHCTBE: IEpeCEKarolmecs,
IapajulelibHble W CKpemuBarolmuecs npsamble. lIpusHaku cxkpemmBaromumxcs
npsiMbIX. [lapamienbHOCTh IPSIMBIX U IIJIOCKOCTEN B IIPOCTPAHCTBE: MapaJuICIIbHbIC
IPsIMBIE B IIPOCTPAHCTBE; NMapaJUICIIbHOCTD TPEX NPAMBIX; MapAJUIEIBHOCTh NPAMOU
n 1wiockoctu. [lapamnenbHoe W LEHTpaJbHOE MPOSKTUPOBAHUE, H300paKeHUE
¢uryp. OCHOBHBIE CBOMCTBAa MapauieIbHOTO MPOEKTUpOBaHUs. M300paxeHue
buryp B napajyiieJbHOM MPOEKUMHU. YTIbl C COHANPAaBICHHBIMU CTOPOHAMU; yTOJI
MEXAYy NPSMBIMU B IpOCTpaHCTBE. llapaiienbHOCTh MIIOCKOCTEM: MHapasielibHbIe
IJIOCKOCTH; CBOMCTBA IMMapaJUIEIbHbIX INIOCKOCTEN. IIpocTelinine npocTpaHCTBEHHbIE
Gburypsl Ha IJIOCKOCTHU: TETpa’p, NMapajjieJenune/; MOCTPOCHUE CEUEHUM.

ITeprieHINKYJISAPHOCTH NPSIMOM U MJIOCKOCTH: MEPIEHANKYJISIPHBIE IPSMBIE B
IIPOCTPAHCTBE, MpPsAMBIC MapaJUIEIbHBIE W NEPIECHAUKYISAPHbIE K IUIOCKOCTH,
NPU3HAK IEPIEHAUKYJSIPHOCTH NOPSAMOM M IUIOCKOCTH, TEOopemMa O IpsIMOU
IIEPIEHINKYJISIPHOM IJIOCKOCTH. OprtoroHansHOE IIPOEKTUPOBAHUE.
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[lepnieHAUKYNSIp U HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH JO TUIOCKOCTH, PACCTOSIHUE
OT MPSIMO¥ 10 TUIOCKOCTH, TIPOSKITHS (PUTYPHI HA TNIOCKOCTh. [lepneH Ky IS pHOCTh
IJIOCKOCTEH: TpU3HAK MEPIECHAUKYJISIPHOCTH ABYX IUlockocTel. Teopema o Tpéx
MEPIEeHANKYJISIpax. YTJIbl B OPOCTPAHCTBE: YroJ MEXIY MPSIMOM U MIOCKOCTHIO;
JIBYTPAHHBIA yrOJI, JWHEWUHBIM YTrOJd JBYTPAHHOIO yria. Ipéxepanuviu u
MmHocoepannble yanvl. Ceolicmea NIOCKUX Y2108 MHo2oepannozo yeaa. Ceotlicmea
NAOCKUX U 08YZPAHHBIX V27108 MPEXSPAanH020 yena. Teopembl KOCUHYCO8 U CUHYCO8
011 MpEXepanHo20 y2ia.

BekTopbl M KOOPAWHATHI B MPOCTPAHCTBE

IToHATHA: BEKTOp B IPOCTPAHCTBE; HYJIEBOM BEKTOpP, IJIMHA HEHYJIEBOI'O
BEKTOpAa; BEKTOpPbl KOJUIMHEApHBbIC, COHAIIPABJIEHHBIE M  MPOTHUBOIIOJIOKHO
HAIIPABJICHHBIE BEKTOPHI. PABEHCTBO BEKTOPOB. J|€MCTBHS C BEKTOPAMU: CII0KEHUE U
BBIYMTAHUE BEKTOPOB; CYMMa HECKOJILKUX BEKTOPOB; YMHOKEHUE BEKTOPA HA YHUCJIO.
CpoiicTBa ci10KeHUsI BEKTOPOB. CBOMCTBA YMHOXKEHHS BEKTOpa Ha 4ynucio. [lonsaTue
KOMIUIaHapHble BEeKTOpbl. I[Ipu3Hak xomiuiaHapHocTH TpEX BeKTOpoB. IIpasuiio
napaienenunena. Teopema O pasiIOKEHUU BEKTOpa MO TPEM HEKOMIUJIAHAPHBIM
BeKkTopam. lIpssMoyrosibHas cucremMa KOOpPAWHAT B IIpOocTpaHcTBe. KoopanHaTsl
BeKkTOpa. Pa3znoxxenue Bektopa no 6asucy. CBsi3b MEXIy KOOpAUHATAMU BEKTOpa U
KOOpJMHAaTaMHU TOYEK. YTOJ Mexay Bekropamu. CkalsipHOE NPOU3BEIACHUE
BEKTOPOB. Bexmopnoe ymrnooicenue eekmopos. Ceoucmea 6eKmopHo20 YMHONCEHUA.
Koopounammno-eekmopHhuiii memoo npu pewieHuu 2eomMempuyeckux 3aoai.

MHOrorpaHHUKHU

Buabl MHOTOrpaHHHMKOB; pa3BEpTKa MHOrorpaHHuka. lIpusma: n-yronpHas
MpU3Ma; NpsiMasi 1 HaKJIOHHas IPU3MbI; OOKOBas U MOJIHASA TIOBEPXHOCTh HPU3MBI.
[Tapannenenunen, MOpsIMOYTOJbHBIM  MapaJUICNICNMIIE]] W  €ro  CBOMCTBA.
Kpamuatiwmuue nymu wna nosepxnocmu muozoepannuxa. Teopema OJilnepa.
Ilpocmpancmeennas meopema Ilugacopa. Ilupamupa: N-yroiapHass NUPAMUIA;
npaBWibHas U yceu€HHas nupamuabl. CpoiicTBa pEOep M OOKOBBIX TI'paHE
NpaBWIbHONW nupaMuabl. [IpaBuibHbIE MHOTOTpaHHUKU: MpaBUIbHAs NpU3Ma U
NpaBUJbHAsL NUpaMUJIa; TpaBUIbHASL TPEYroJibHash NUpaMuaa U TPaBUIIbHBIN
Terpa’nip; KyO. IlpencraBieHne O NOpaBWIBHBIX MHOTOTPAHHUKAaX: OKTadJp,
NOJIEKAdAPp U MKOCadIp.

BbruncieHue 5JeMEHTOB MHOTOTPAHHUKOB: péEOpa, auaroHal, YIJIblL.
[Tnomaas 60KOBOI MOBEPXHOCTH U MOJIHOM MOBEPXHOCTHU MPSIMOU MPU3MBI, TJIOIIAIb
OCHOBaHMH, TeopeMa 0 OOKOBOI MOBEPXHOCTHU NpsiMoil pu3mel. [Lnomaas 60koBOI
IIOBEPXHOCTH M IIOBEPXHOCTH IIPABWIBHOM IHUPaMUIbl, TEOpeMa O IUIOLWIAAN
YCEUEHHOU TUPAMUBI.

Cummempus 6 npocmparcmee. DieMeHmbl CUMMEmPUU  NPABUTILHBIX
MHO2oepaHHukos. Cummempusi 6 NPAGUILHOM MHO2OSPAHHUKE: CUMMEMPUs
napannenenuneoda, CuMmMempus NpPAGUIbHLIX NPUM, CUMMEMPUs NPAGUTbLHOU
nUpamuobl.
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Tesa Bpalenus

[onsiTusi: OUIMHIAPUYECKAs TMOBEPXHOCTb, KOHHYECKAass MOBEPXHOCTb,
chepuueckass TOBEPXHOCTh, oOOpa3yromme moBepxHocTell. Tema BpalieHus:
UWJIMHAP, KOHYC, YCEeUE€HHBIM KOHYyC, cdepa, map. B3aumHoe pacrionokeHue
chepbl M MJOCKOCTHU; KacaTedbHash IUIOCKOCTh K cdepe. M3o00paxkenue Tten
BpallleHUs Ha TJIOCKOCTH. Pa3BépTka mmnmuapa u Konyca. Cummerpust cdepbl u
mapa.

O0béM. OcHoBHBIE cBolicTBa 00bEMOB Ten. Teopema 00 o00bEME
NpsIMOYTOJILHOTO Tapajienenumnena v ciaeactBus u3 He€. OO0bEM npsaMol u
HAKJIOHHOM MPU3MBbI, MUWIWHAPA, MUpaMUIbl U KoHyca. OObEM I1apa W MIapoOBOTO
CEerMeHTa.

KoMOuHaumu Tten BpamieHuss U MHOTorpaHHukoB. [lpu3ma, BhucaHHas B
UWJIMHP, ONIMCaHHAas OKoJIo HrinHApa. Ilepeceuenue cdepsol U mapa ¢ II0CKOCTBIO.
Kacanue mapa u cepsl IiiockocTsio. [IoHsITHE MHOTOTpaHHUKA, OTMCAHHOTO OKOJIO
chepsl, cheppl, BIMCAHHON B MHOTOTPAHHUK WM TEJIO BpPAIlCHUS.

HHOHI&IIB IMOBCPXHOCTH HUJIIMHAPA, KOHYCA, IIIOIIAadb C(I)GpI)I ne€ yacTeu.

[Tonobue B mpocTpancTBe. OTHOIIEHUE OOBEMOB, IUIONIAJIEH MOBEPXHOCTEH
noso0HbIX Guryp. Ilpeobpazosanue nooobus, comomemus. Pewenue 3aoau na
NIOCKOCMU C UCHOTIb30BAHUEM CMEPEOMEMPUUECKUX MEMOO08.

ITocTpoeHnue ceueHnii MHOTOrpaHHUKOB U TEJ BpallleHUsI: CEUSHUS [TUJINHIpA
(mapanienbHO U TEPHIEHIUKYISIPHO OCH), CEUCeHHUs KOHyca (mapajuielbHOe
OCHOBAHUIO U MPOXOJAIIEE Uepe3 BEPIIUHY), CEUCHUS I1apa; METOJIbI IOCTPOCHUS
CEUEHUI: METOJ CIIEAOB, MeMmOoO0 6HYMPEHHE20 NPOEKMUPOBAHUS, MEMOO nepeHoca
cexyweli n10CKOCmu.

/IBUKeHHs B IPOCTPAHCTBE
Lsuorcenuss npocmpancmea. Omoobpasicenus. /leusxcenus u pageHcmeo guzyp.
Obwue ceoticmea O8udxdceHuli. Buovl 06udxdceHull: napailenivbHvili NepeHoc,
YEHMPANbHAS CUMMEMPUS, 3EPKAIbHASL CUMMEMPUs], NOBOPOM GOKpY2 NPAMOU.
IIpeobpaszosanus nooobus. llpsimas u cghepa Iiinepa.
BeposiTHOCTH M CTATHCTUKA
KomOunaropuka
BuHapHbIil cilydailHblid ONBIT (MCOBITaHUE), ycnex U Heyaada. HesaBucumele
ucnbeiTanusa. Cepusi HE3aBUCUMBIX UCTIBITAHUH J10 epBoro ycnexa. [lepecranoBku u

daktopuan. Ywucno coueranuil. Tpeyronpuuk Ilackans. dPopmyna OuHOMA
HeroToHa.

JIeMeHTbI TeopuM rpagos

I'pad, cBsa3ubil rpad, mytu B rpade: nukibl 1 1enu. CteneHsb (BaJICHTHOCTD)
BepmuHbL. ['padbl Ha mTockocTH. JlepeBsbs.

CoObITHS, BEPOSITHOCTD
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CnyyaiiHble SKCIEPUMEHTHI (OIBITHI) U CIy4ailHblE COOBITUS. DJI€MEHTapHbIE
coObITUs (MCcXO0nbl). BeposiTHOCTh ciiydalHOro coOBITHS. Biu3ocTh 4acToThl U
BEPOSITHOCTU COOBITUH. Cy4aliHbIE OMBITHl C PABHOBO3MOXKHBIMH AJIEMEHTAPHBIMU
COOBITHSIMH.

Omneparuu HaJ COOBITUSIMU: TEpecEUCHHE, 00BEIUHEHNE, TTPOTUBOIIOJIOKHbIE
coonITus. [uarpammel Ditnepa. @opmyna CI0KEHUS] BEPOATHOCTEH

VcinoBHAasT BEpOSATHOCTh. YMHOMKEHHE BEPOSITHOCTEU. Jlepego cayuaiinozo
axcnepumenma. Oopmyna mnosHOM BepoaTHOocTH. Dopmyna baiieca. HesaBucumsbie
COOBITHSI.

Cepus He3aBUCUMBIX HCTIbITaHWU bepryum. Cryuatinsiii 66100p U3 KOHEUHOU
COBOKYNHOCMIU.

Ciayuaiinble BeJUYHHBI

CnyuaiiHass  BenuuuHa. Pacnpenenenwe — BepostHOcTed.  [marpamma
pacnpenenenus. Onepaunu HaJ CIyYauHBIMHU BEIWYUHAMU. bunapHas cayyauHas
gequyuna. llpuMepsl pacnpeneneHuii, B TOM YHCJIE€ TIE€OMETPUYECKOE U
OMHOMUAJIBHOE.

CosmecmHnoe pacnpeodenenue 08yx caydauuwvlx eeiuyun. Hezasucumovie
caydaunvle 8eIUYUHDbL.

MaremaTuueckoe OXUJaHUE CIy4yalHOW BENUYUHBI (pachpenesieHusl).
[IpuMepsl OpUMEHEHUS MATEMATHYECKOTO OXHAaHUS (CTpaxoBaHUE, JIOTEpes).
MaremaTuueckoe OXXUJaHue OWHApPHOW CllydyailHOW BeaW4YuHBl. Matematudyeckoe
O0KMJIAHUE  CYMMBl  CIy4YaWHBIX  BEJIWYMH. MareMaTudeckoe  OKHUIAHUE
reoOMEeTPUUECKOro 1 OMHOMHAIBLHOI'O pacIpeaeIeHUI.

Jducnepcust W CTAaHAAPTHOE  OTKJIOHEHHUE  CIYyYalHOW  BEJIUYUHBI
(pacnpenenenust). {ucriepcusi OMHaApHOUM CiiydailHOW BeIWYMHBI. MaTeMaThdeckoe
0KUJAaHUE TPOU3BEICHUS U JUCIIEPCUSI CYMMBI HE3aBUCUMBIX CITyYailHbIX BEJIUYMH.
Jucnepcusi W CTaHJAAPTHOE OTKIOHEHHE OWHOMHUAIBHOTO  PpaclpeaesieCHHUs.
Jlucriepcust U CTaHIAPTHOE OTKJIOHEHHE T'€OMETPUUECKOT0 paclpeneacHus.

HenpepeiBable ciydannsle BennuuHbl. [Ipumepsl. DyHKIUS IUIOTHOCTH
BEPOSITHOCTU paclpencieHus. PaBHOMEpHOE pacmpelnelicHHe W ero CBOMCTBA.
3aauu, NpUBOIAIIME K ITOKA3aTEIIbHOMY PACIIPEACICHUI0. 3a1a4u, IPUBOIAIIME K
HOPMAaJILHOMY pacrpeneneHuro. DOyHKUHA IUIOTHOCTH BEPOSATHOCTH
MOKa3aTeIbHOI0 paclpeaesieHus1, PyHKIUs INIOTHOCTH BEPOSITHOCTA HOPMAIbHOTO
pactpenenenusi. OyHKUIMSA ILIOTHOCTA U CBOMCTBA HOPMAJIBHOI'O PacIpencICHus.

Tlocneoosamenvnocms  OOUHOUHBIX  He3dBUCUMbBIX  cobwvimul. 3adauu,
npugoosimue k pacnpeoeneruro Ilyaccona.

Kosapuayus 08yx cayuatinvix eenuuun. Kosgguyuenm nunetinoti koppenayuu.
Cosmecmuble Hab0OeHus 08yx seluduH. Boibopounwblii koapduyuenm xoppenrayuu.
Paznuuue medxncoy nunetinoti c6:a3610 U NPUYUHHO-CIEOCMBEHHOU C8:3b10. JIunelinas
pezpeccus, Memoo HAUMEHbULUX K8AOPAmos.
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IlonsiTue 0 3aK0HE 0OJLIINX YHCEJ

Hepasencmeo Yebwvruésa. Teopema Hebwvruésa. Teopema bepuynnu. 3axou
oonvuux yucein. Boloopounwlii Memoo ucciedo8aHull.

JIeMEeHThI MATEMAaTHYECKOM CTATUCTHKH

['eHepanbHass COBOKYNHOCTb M Cily4yailHas BbIOOpKa. 3HAKOMCTBO C
BBIOOPOYHBIMU XapakTepucTukaMu. OLieHKa CPEIHETO U NUCIIEPCUU T€HEPAIbHOMN
COBOKYIHOCTH C TIOMOIIBIO BBIOOPOYHBIX XapakTepUCTUK. OIlleHUBaHUE
BEPOSITHOCTEN COOBITUI MO BBIOOPKE.

Cmamucmuueckas cunomesa. Ilpoeepka npocmevwiux cunomes ¢ NOMOWbIO
CBOUCME U3YUEHHBIX PACHpedeeHU.

JInsi BHEAyJIUTOPHBIX 3aHATUM CTyJEHTAaM Hapsay C pelieHueM 3ajad u
BBITTOJTHEHUS MPAKTUYECKHUX 3aJaHUN MOMKHO MPEIJIOKUTh TEMBI UCCIEN0BATEIbCKUX U
pedepaTUBHBIX pabOT, B KOTOPHIX BMECTO CEpUN OTHEIBHBIX MEJIKHUX 3a]ad U
yIPaKHEHUN MpeIIaraloTcs CIOKETHBIC 3a/IaHMsl, TPEOYIOIIe JIUTEIbHON paboThl B
paMKax OJHOW MaTeMaTU4YeCKOW CHUTyallMu. OTH TeMbl MOTYT OBITh Kak
WHJIUBUAYAJIbHBIMU 33JIaHUSIMU, TaK W TPYNIOBBIMU JJII COBMECTHOTO BBINMOJHEHUS
UCCJIEI0BAHMUS.

IIpuMepHbIe TeMBbI pepepaToB, J0KJIAA0B, HCCIAEA0BATEIbCKHX IPOCKTOB
» HenpepsiBHble 1po0u.
o [IprmeHeHne CIIOKHBIX POLUEHTOB B SKOHOMUYECKUX pacyeTax.
o [lapannenbHO€ TPOEKTUPOBAHHUE.
o CpenHure 3HAYEHHUS U UX IPUMEHEHUE B CTaTUCTHUKE.
o BekTopHOE 33a1aHKe NPSAMBIX U INIOCKOCTENW B IPOCTPAHCTBE.
o CrnoxeHre rapMOHUYECKUX KOJieOaHUi.
o I['paduueckoe penieHue ypaBHEHH 1 HEPABEHCTB.
o [IpaBunbpHbIE ¥ TONTYIIPABUIbHBIE MHOTOI'PAHHUKH.
o KoHunueckue ceyeHus U UX MIPUMEHEHUE B TEXHUKE.
o Ilonsarue nuddepenunana u ero NPUIOKEHUS.
o (CxeMbl NOBTOPHBIX UCIIBITAaHUN bepryium.
o HccienoBanue ypaBHEHUN U HEPABEHCTB C apaMETPOM.
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6. TEMATHUYECKOE IINTAHUPOBAHME 110 YHEGHOMY ITIPEAMETY

[Ipu peanuzanuu copepsxkanus 00111e00pa3oBaTeIbHON yueOHOTO IpeIMETa
OVII.03.Y «Matemarukay B nipeaenax ocoerus: OIIOIT CI1O Ha 6a3e 0CHOBHOTO
oO1ero 00pa3oBaHus ¢ MOJyYyeHUeM cpeaHero oduiero oopaszosanus [ITICC3

MaKCHUMaJIbHasid y‘-IC6HaSI Harpys3ka 06yqa}01uﬂx051 COCTaBJIACT:

Bua yueOHoii padoThI

O0BeM B yacax

O06beM 00pa3oBaTeIbHON MPOrpaMMbl 220
B TOM 4HCJIE:

TEOpeTU4ecKoe o0yueHue 74
PAKTUYECKHUE 3aHSITUS 122

nabopaTOPHBIE 3aHATHS

y4€OHBIM TIJITAHOM
HE MPEyCMOTPEHBI

KOHCYJIbTAIUs 8
caMOCTOsTeNIbHas paboTa 8
IIpomexyTouHas arTecTanus B popme IK3aMeHa 8
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TEMATHUYECKHWU IIJIAH YYEBHOT'O ITPEJIMETA «MATEMATHKA»

HaumenoBanue pa3ienoB u Tem Bcero | Teopus | IlpakTuyeckue padoTbl
Aareépa W Hayajla MaTeMaTH4ecKOro 108 36 72
aHaJImM3a

Yucna v BIYUCIICHUSA 22 8 14
VYpaBHEHHsI U HEPABEHCTBA 30 8 22
OyHKIIMU U TpaduKu 20 6 14
Havana maremarmdeckoro axanusa 32 12 20
MHosecTBa U JIOTUKA 4 2 2
I'eomeTpusi 46 20 26
[IpsiMble U TIIOCKOCTH B MIPOCTPAHCTBE 12 6 6
BekTopbl 1 KOOpIMHATHI B MPOCTPAHCTBE 10 4 6
MHOrorpaHHuKu 10 4 6
Tena BpameHus 12 4 8
JIBM>KEHHSI B IIPOCTPAHCTBE 2 2 -
BeposiTHOCTB M CTATHCTHKA 42 18 24
Kom6unaTtopuka 6 2 4
DneMeHTsl Teopun rpados 2 2 -
CoOpbITHS, BEpOSITHOCTD U 10 4 6
CiyyaifHple BETMUHHBI 12 4 8
[TonsiTe 0 3aKkOHE OOJIBIITNX YHCET 2 2 -
DNeMEeHThl MaTEMaTUYECKOM CTATUCTUKH 10 4 6
KoncyabTanus 8 - -
Bcero 204 74 122
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/. YYAEBHO-METOJINYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIIEYEHME ITPOT'PAMMBbI YYEBHOI'O ITPEJIMETA

7.1. OnucaHue MaTepHAJTbHO-TEXHNYECKOI 0a3bl, HEOOXOAMMOM 1151
OCYIIECTBJICHUSA Oﬁpa30BaTeJleOF0 nmpouoecca
HaumenoBanue noMenmeHuu aJjis Anpec (MecTONOJI0KEeHHE) TOMeeHH i
NMpoBeIeHUs1 BCceX BU/I0B Y4eOHOM JJIs1 MPOBe/IeHUsl BCceX BUI0OB Y4eOHOi
AeATeJIbHOCTH, IPeAyCMOTPEHHOMH AesITeJIbHOCTH, NPeAyCMOTPEHH O
Ne yueOHBIM IJIAHOM, B TOM YHUCJIe yueOHBIM ILUIAHOM (B ciIy4ae
NoMeleHus AJI51 CAMOCTOATEILHOM peasiu3anum 00pa3oBaTeIbLHOM
n/n padoThl, C yKa3aHHeM NepevyHsi 0CHOBHOIO nporpamMmmsbl B ceTeBoii popme
o0opynoBaHus, y4eOHO-HATJIAHBIX JAOMOJTHUTEIbHO YKa3bIBAETCS
Noco0uii M UCNOJIb3yeMOro MPOrpaMMHOI0 HAHMMEHOBaHUE OPraHU3alUH, C
odecnevyeHust KOTOPO# 3aKJII0YEH I0T0OBOP)
Kabuner MaTreMaTUyeCKUX AUCLUILINH: 414056,
yaeOHast ayJUTOpHUs JIJIsl IPOBEICHUS AcTtpaxaHckas 00J1acTh,
3aHATUN BCEX BHUJIOB, B TOM YHCJIE r. AcTpaxaHsb,
TPYIIOBBIX W WHIWNBUIYaIbHBIX p-H JleHUHCKUH,
KOHCYJIbTAIINH, TEKYIIero KOHTPOJIS U yn. Tarumiesa, 1. 18a,
IIPOMEKYTOUYHOM aTTeCTalun stax 2, nomemieHue Ne 10
1 JHocka yueOHas
2. Pabouee mecTo npenoaaBaTeist
3. Kommuekt yueOHoii Mebenu Ha 25 yed.
4 Harnsanueie mocooust
S.IImakatsl TeMaTu4eCKue
6. [lepeHocHON MyIbTUMEAUMHBINA KOMIIEKT
7. Kanpkynaropsl — 25 mr.
Jlns camocrosiTenbHOM paboTel: bubnuoteka, |414056,
YUTAIBHBIN 3] C BBIXOJIOM B HUHTEPHET AcTpaxaHckas 0071acTb,
1. KommekT yue6Hoit mebenu Ha 50 uern. . AcTpaxaHs,
2 |2 Kommexr y4eOHO-HaTISAHBIX T0COOUI p-H JIeHMHCKUH,
3.Kommnstrotep - 8 mrt. yi. Tatumiesa, a. 18a,
4.CraniMoHapHBIN MYITbTUMETUNHBIN aTax 2, momenieHue Ne7
KOMIUTEKT
7.2. PexoMeHayemasi iuTepaTypa

a) OCHOBHas yueOHas quTeparypa:

1. Anmumog III.A., Konsrun FO.M., TkaueBa M.B. u np. Marematuka: anredpa u
Hayajla MaTeMaTH4YeCcKoro aHaiaus3a, reoMeTpus. Anredpa M Hadajla MaTeMaTHUYECKOTO
ananu3a. 10—11 knaccel: 6a30BbIN U yrity0d. ypoBHH — 3-€ u3l. - M., 2017.

2. Aranacsan JI.C., byry3oB B.®., Kagomues C.b. u np. Maremartuka: anredpa u
Hayajla MaTeMaTU4YeCcKoro ananusa. ['eomerpus. 'eomerpus (0a30BbIif U yriyOJI€HHBIHI

ypoBHH). 10—11kmaccel. — M., 2018.
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3. Artanacsu JI.C., byry3oB B.®., Kangomuer C.b. u ap. Maremaruka: anredpa u
Hayajla MaTeMaTU4YeCcKoro ananuza. ['eomerpusi. 'eomerpus (0a30BbIi U yriTyOJI€HHBIHI
ypoBHH). 10—1 1kmaccel. — M., 2020.

4. Maremaruka: ydeOHoe mocoome / M.M. UYepnenoB [u ap.]. — Mockaa:
Poccuiickuii rocymapcTBeHHBIN yHUBEpcUTeT ipaBocyaus, 2022. — 336 ¢. — ISBN 978-
5-93916-959-2. — Texkcr: osnextponnsiii / IPR SMART : [cait]. — URL:

https://www.iprbookshop.ru/122921 .html

0) momoaHUTENbHAS yuyeOHas TUTepaTypa:

1. Anekcanapos, A.J[. Maremaruka: aireOpa ¥ Hadajlla MaTEMaTHUYE€CKOTO
ananu3za, reometpus. ['eomerpus. 10-11 knaccel: yueOnuk / A.Jl. Anekcanapos, JILA.
Bepuep, B.U. Penxuk. — M.: U3narensctBo «IIpocBemenue», 2020. — 257 c. — ISBN:
978-5-09-062551-7 / - TekcT: HEMOCPEACTBEHHBIH

2. Mopakosuu, A.I'. AnreOpa u Hayaina MmaTeMaTrudeckoro ananuza. 10 kmace: B 2
g, Y. 1. YueOHuK 1151 yyammxcs oO1eo0pa3oBaTeNbHbIX yUpexaeHU (mpodribHbIN
ypoBeHb) / A.I'. Mopakosuy, I1.B. CemenoB. - M.: Maemosuna, 2020. - 457 ¢. — ISBN:
978-5-346-01200-9 / - TekcT: HEMOCPEACTBEHHBIM

3. Mopakosu4, A.I'. AnreOpa u Hadasga MareMaTHdeckoro ananmsa. 11 kimacce: B 2
9. Y. 1. YueOHuK 151 ydammxcs oOmeoOpa3oBaTeNbHbIX yUpexAeHUN (IpoQHIbHBINA
ypoBeHb) / A.I'. Mopakosuu, I1.B. Cemenos. - M.: Maemo3suna, 2020. - 351 ¢. — ISBN
978-5-346-03199-4/ - TekcT: HEMOCPEACTBEHHBIH

4. MopnkoBu4, A.I'. Anrebpa u Hadana maTemaTudeckoro ananmsa. 10 kmacc: B 2
y. Y. 2. 3ajayHuk Ais ydammxcs o0Iieo0pa3oBaTeIbHbIX YUPEKISHUN (MTPOPHIbHBIN
ypoBeHb) / A.I'. Mopakosuu, JI.O. [lennmena, JI.U. 3BaBud [u ap.] - M.: MHeMo3uHa,
2020. - 336 ¢. — ISBN: 978-5-346-01202-3/ - TekcT: HEMOCPEACTBCHHBII

5. Mopnkosuy, A.I'. AnreOpa u Hauana MaremMaTudeckoro ananusa. 11 kmacce: B 2
g, Y. 2. 3amayHuk ais ydammxcs o01ieo0pa3oBaTeIbHbIX yapexaeHui (mpoduibHbIin
ypoBeHb) / A.I'. Mopakosuu, JI.O. Jleaumena, JI.WU. 3paBuu [u ap.],- M. : MHeMo3uHa,
2020. - 137 ¢. — ISBN: 978-5-346-02411-8/ - TekcT: HEMOCPEACTBCHHBII

6. boromonoB H. B. Ilpaktuueckue 3aHsTHs 1o Maremartuke B 2 4. Yactp 1:
ydaeOHoe nocooue TUTSt CpEIHETO po¢heCCUOHAILHOTO oOpaszoBanus /
H. B. boromonoB. — 11-¢ u3n., mepepad. u mon. — MockBa: M3marenscTBo HOpaiir,
2021. — 326 c. — (Ilpodeccuonanbroe odpazoanue). — ISBN 978-5-534-08799-4. —
Texcr: anexrponnsiii / DBC IOpaiir [caiit]. — URL: https://urait.ru/bcode/470650

7. boromosnioB H. B. Ilpaktuueckue 3ansitTus nmo mMarematuke B 2 4. YacTtp 2:
yaeOHOe  mocobue  II  CPEIHEero poecCUOHATEHOTO obpasoBanus /
H. B. boromonos. — 11-¢ u3n., mepepad. u mon. — MockBa: M3marensctBo IOpaiiT,
2021. — 251 c. — (IlpodeccuonansHoe oOpazoBanue). — ISBN 978-5-534-08803-8. —
Texcr: anexrponnsiii / OBC Opaiir [caiit]. — URL: https://urait.ru/bcode/470651

8. Marematuka B OTKpBITOM KoOJUIEKE [ DIEKTPOHHBIN pecypc]| Pexxum nocryna:
http://www.mathematics.ru

9. umauer, B. C. Hauana Beicimieit Mmarematuku : ydebHoe mocodue / B. C.
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https://www.iprbookshop.ru/122921.html
https://urait.ru/bcode/470651
http://www.mathematics.ru/

[MumaueB. — 5-¢ u3n., crep. — Cankr-IletepOypr: Jlans, 2021. — 384 ¢. — ISBN 978-

5-8114-1476-5. — Tekcrt: aneKkTpoHHBIN // JIaHb: 2JIEKTPOHHO-OUOINOTEYHAsI CUCTEMA.
— URL: https://e.lanbook.com/book/169483. — Pexum goctyma: s aBTOPHS3.
II0JIb30BAaTEIIEH.

B) IICPCUCHDb y‘le6HO-M€TOI[I/I‘I€CKOFO oOecIreueHms:

Mertonuueckoe TmocoOME MO TEOPUU BEPOATHOCTEH M MaTeMaTHYeCKOM
cratuctuke. CocraBurens Yykanosa JILLA.

I') 3JIEKTPOHHO-OMOIMOTEUHBIE CUCTEMBI:
http://www.iprbookshop.ru

8. OCOBEHHOCTH OPTAHU3ALIUU OBYUYEHMUS 1JIs1 HHBAJINIOB "
JINL C OI'PAHUYEHHBIMHX BO3SMOKHOCTAMMU 310POBbSA

Jlnst  oOydarommxcs W3 YHCIA WHBAIWIOB M JIMIl C OTPAaHUYCHHBIMHU
BO3MOKHOCTSIMU 37I0POBbsI HA OCHOBAHUS MUCHMEHHOTO 3asBIICHUS YUCOHBIA TIPEIMET
OVIL03.Y «Maremaruka» (KOHTPOJIb M OIICHKa pe3yJbTaTOB OCBOCHHUS Yy4€OHOTO
MpeaMeTa) peaiu3yeTcsi C y4eTOM OCOOEHHOCTEH MCUXO(DU3UYECKOTO pa3BUTHUS,
WHINBUYaTbHBIX BO3MOXKHOCTEH M COCTOSIHHSI 3JI0pPOBbs (fajiee — MHAMBHUIYaTbHBIX

0COOCHHOCTEH).
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9. KOHTPOJIb 1 OHEHKA PE3YJIBTATOB OCBOEHHUA YYEBHOI'O
ITPEAMETA

KOHTpOJII) M OIICHKA PE3YyJIbTATOB OCBOCHMUA y‘le6HOI‘O npecaMeTa OCYImeCCTBILICTCA

IMPCIIoAaBaTCJICM B IIPOLHCCCC IMPOBCACHUA IMPAKTHYCCKUX BaHHTHﬁ, TCCTUPOBAHHUA, a

TAKIKC BBIIIOJIHCHHUA CTYACHTAMU MHANBHUAYaJIbHBIX 3az(aHm71, ITPOCKTOB, HCCHGI[OB&HHﬁ.

Pesynprarer 0OyueHus

Kpurepuu ouienku

MeTopI OIIEHKH

B pe3ynbrate ocBOeHUS npenMeTa 00yJaromuics JOHKeH
3HATh:

. 3HAQYEHUE MAaTEMaTU4YeCKOW HayKM [UIsl peuIeHUs
3a/1a4, BOZHUKAIOIIKUX B TEOPUU U NIPAKTHUKE; IIUPOTY U B
TO K€  BpEeMs  OIPAaHMYEHHOCTb  IPUMEHEHMS

MAaTEMaTHUICCKUX MCETOHOB K AHAJIN3Y U HUCCICOOBAHHIO
IIpouecCcoB U SIBJICHUM B IpUupoac u O6H.I€CTB€;

J 3HAYCHHUE MPAKTUKU M BOMPOCOB, BOZHUKAIOIINUX B
camMoi MaTeMmaTtuke Uil (OPMHUpPOBAHUS M Pa3BUTUS
MaTEeMaTHYeCKONH HAyKU; UCTOPHUIO Pa3BUTHs TMOHSITHS

qucia, co3gaHus MaTeMaTH4eCKOro aHanusa,
BO3HUKHOBEHHUS U Pa3BUTHUSA T€OMETPUU;
. YHUBEPCAIbHBIM  XapakTep  3aKOHOB  JIOTMKHU

MaTEMATHYCCKHUX paCCY)KﬂeHHfI, Hux IMPHUMCHHUMOCTBL BO
BCEX 00JIACTSAX YEIOBECUCCKOM JACATCIIbHOCTH,

. BEPOSITHOCTHBIA XapaKTEp Pa3IU4HbIX MPOLECCOB
OKPY’KaIoILEro MUpa;

CMBICJI HACaIU3allnu, IMO3BOJISIONMICH peuiats 3aJavdu

peaIbHOM JIEACTBUTEILHOCTH MaTEMaTUYECKUMHA
METOJJaMH, TPUMEPHl OIIMOOK, BO3HUKAIOIIUX TPHU
AJICaTN3allAH.

B pesynbrare ocBoeHHs TpeiMeTa OOydaromMics — JTOJDKEH
yMeThb:

. BBITIOJIHATH apu(MeTHUecKue IeUCTBUS, codeTas
YCTHBIE M INIMCbMEHHBIE  TPUEMBI, TPUMEHEHUE

BBIYMCIIUTEIIBHBIX YCTPOUCTB; HAXOAUTh 3HAYEHUs KOPHS
HAaTypaJIbHOM CTEIEHU, CTENEHU C PalUOHAIBHBIM
IIOKa3aTeseM, aorapudma, HCIIONb3YS pu
He00X0IMMOCTH BBIYHCIIUTEIIbHBIE YCTPOMCTBA;
MIO0JIB30BATHCS OLIEHKOW M MPUKUAKON IIPH MPAKTHYECKUX
pacuerax;

®  MPOBOJIUTH IO M3BECTHHIM (HOPMYIJIaM U TpaBHIaM
peoOpa3oBaHus OyKBEHHBIX BBIpaKEHUH, BKIIOYAIOIINX
CTETEeHHU, PaJUKaIbl, Jorapu(Mbl U TPUTOHOMETPHYECKHE
CbYHKI_[I/II/I, BBIYUCIIATH 3HAYCHHUS YHCJIIOBBIX U 6YKBGHHI)IX
BBIpa)KCHHfI, OCYIICCTBIIAA HeO6XO}II/IMBIe IIOJACTAaHOBKH U
npeoOpa3oBaHus;

J OTpeneNaTh 3HaueHHe QYHKIUW 10 3HAYCHHIO
apryMeHTa Py pa3In4HBIX CIoco0ax 3a1aHus QYHKIIH;
CTPOUTH TPAPUKHN U3YIEHHBIX (PYHKIIHIA;

o OMKCHIBATh MO rpa@uKy U B MPOCTEHUIINX CIIydasx

Onenka «OTIAYHOY:
paborta BEITIOJTHEHA
MOJIHOCTHIO;

B JIOTHYECKHX
paccy X IeHUIX u
000CHOBAaHUU PELICHUS
HET  Tpo0elnoB W
OIIUOOK;

B pelieHun
MaTEeMaTHYECKHUX
omunboK  (BO3MOXKHA
OJlHa HETOYHOCTb,
OMKCKa, KOTOpas He
ABIIIETCS  CIEACTBHEM
HE3HaHUs YN
HEMOHUMaHUs
y4eOHOTr0 Marepuaa).

HET

Ornenka «Xopomo»:

pabota BBITIOJIHEHA
MTOJTHOCTEIO, HO
00OCHOBaHHS  IIIaroB
peuenust
HEJOCTAaTOYHBI  (eCiH
yMeHHuEe 00OCHOBBIBATH
paccyxIcHHS HE
SABJIAJIOCH
CIIEHAATBLHBIM

00BEKTOM MPOBEPKH);

JTOTTYIIIEHBI oJHa
omuoOKa WK €CTh JABa —

TpH HenouéTra B
BBIKJIQJIKaX, PUCYHKAaX,
yepTexax WU
rpadukax (ecnm dITH
BUJIBI pabor HE
SIBJISLTHICh
CIielaIbHbIM
00BEKTOM MPOBEPKH).
Ormenka

«Y 1OBJIETBOPUTEIILHOY:

OneHka
pe3yIbTaToB
YCTHBIX OTBETOB,
pelieHus 3a1a4 (B
TOM qHCIIe
npodeccnoHaTbH
0
OPHEHTHUPOBAHHBI
X), TIPOBEPOYHBIX
paboT, 3amaHui
9K3aMeHa
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o opmyJsie TOBEACHUE U CBOKWCTBA (YHKIIUMA, HAXOIUTh
no rpaduky QyHKIUH HAHOOJBIINE W HAWNMEHBIITUE
3HAUCHUS;

o pelmars  ypaBHEHMs, IPOCTEHIINE  CHUCTEMBI
ypaBHEHMH,  HCIIONB3YsS CBOMCTBA  (DYHKIMH M HX
rpaduKoB;

o BBIUUCIIATH IIPOU3BOJHBIC U
NEepPBOOOPA3HBIE AEMEHTAPHBIX  (PYHKUUH, HCIONIb3YS
CIIPaBOYHbIE MaTEpUAJIbI;

o UCCIIeI0oBaTh B MPOCTEHIINX ciydyassX (QyHKIHMU Ha
MOHOTOHHOCTb, HAXO/AUTh HAWOOJBIINE U HAMMEHBIINE
3Ha4eHUs1 (PYHKIHUH, CTPOUTH Ipa)MKd MHOTOUJICHOB U
MIPOCTEUIINX palMOHAIBHBIX byHKIMI ¢
UCTIOJIb30BAHUEM anmapaTta MaTEeMaTHIECKOTO
aHaJN3a; BBIYUCIATH B MPOCTEHIINX CITy4asiX IIJIOMIAH C
UCIIOJIb30BAHUEM IIEPBOOOPA3HOI;

o pemarth  palMOHaJbHbIE,  IOKa3aTeJIbHbIE U
Jorapupmuueckue yYpaBHEHUS u
HEpaBEHCTBA, IPOCTEHIINE UppalOHaJIbHbIE U
TPUTOHOMETPUUYECKUE  ypaBHEHMS, HMX  CHCTEMBI,
COCTABJIATh yYPaBHEHMS U HEPABEHCTBA [0  YCJIOBUIO
3aJaud; MCIOJb30BaTh ISl MPUOJIMKEHHOTO pELICHUs
YpaBHEHMI U HEPABEHCTB rpaduuecKuii MeTo;

. n3o0pakaTb ~Ha  KOOPJIMHATHOM  TUIOCKOCTH
MHOXKECTBA PEIICHUI NPOCTEHIINX ypaBHECHHH H WX
CHCTEM;

. pemate MpocTedIne KOMOMHATOpHbIE —3ajauu
METOAOM Tmepebopa, a TaKke C HCIOJIb30BaHHEM
U3BECTHBIX (hopMyI;

° BBIYUCIIATH B HpOCTGI\/’IIHI/IX CiIydasax BCPOATHOCTHU
COOBITHIT HA OCHOBE noacuycTa 4ucijiia uncxoaos,

L4 paciio3HaBaTb Ha HcpTeKax n MOACTAX
IMPOCTPAHCTBCHHELIC (I)OpMBI; COOTHOCHTb TPECXMCEPHBIC
0OBEKTHI C UX OIIMCaHUAMMU, I/I306pa)KeHI/I$IMI/I;

L4 OIMUCBIBATH B3aMMHOC PACIIOJIOKCHHUE IIPSAMBIX H
ILIOCKOCTEH B MPOCTPAHCTBE, APr'YMCHTHUPOBATE CBOU
CYKACHUA 00 3TOM PacCIioJIOKCHHU U

. AQHAJIM3UPOBATh B MPOCTEUIINX CIydasx B3aWMHOE
pacrioyio’keHue 0ObEKTOB B IPOCTPAHCTBE;

o n300paxxaTb OCHOBHbIE MHOTOTPAaHHUKHU U KPYTJIbIe
Tesa; BBIIOJIHATH YEPTEKHU 110 YCIOBUAM 3a/a4;

. CTpPOUTH MpoCTeWlINe cedeHus KyOa, TNpU3MBI,
MApPaMU/Ibl; pelaTh IUIAHUMETPUYECKHE M MPOCTEUIINE
CTEPEOMETPUICCKUE 3a/1auM Ha HaXOXICHHE
TCOMETPUUCCKUX BEJIWYUH (JUIMH, YTJIOB, IUIOIIAJICH,
00BbEMOB);

L HCIIOJIB30BAaTh IMPU PEHICHUU CTCPECOMCTPHUYCCKUX
3aaY IJIaHUMETPUUICCKUC (baKTBI n MCTOABbI;

. MPOBOJUTH JTOKA3aTEJIbHBIE PACCYXKICHUS B XOJE
peLIeHHUs 3a/1a4.

JIOTTYIIIEHO ooitee
OOHOM OIIMOKH WA
Oonmee JHBYyX — Tpex
HEJI0YCTOB B

BBIKJIQJIKAX, 4YepTexax
wii  rpapuKax, HO
oOyyJaromumcs
oOmnamaer
00s13aTebHBIMU
YMEHHUSIMHI o
IIPOBEPSIEMOU TEME.

OrneHka
«HeyI[OBJ'IGTBOpI/ITeJ'H)HO»
' JOTYIIIEHbI
CYIIIECTBECHHBIC
OIINOKH, IOKa3aBIIIHUE,
4yTO OOyvarouuiicss He
oOazmaer
00s13aTeIIbHBIMHU
YMEHHSIMH 110 JIaHHOM
TEME B ITOJIHON Mepe.

28




	d360a51c4e2d63a90f7b3dfef98b69bb97d1389a4912583dc8340a8159ef1e8b.pdf
	025516a831c819192b20b78c9b4e972d8b5253c1d790168145526fe5c9efdb8f.pdf

	965d4d26d246a27c3240901532cf5405c376344e0e30972267a67c6aee7f9513.pdf
	d360a51c4e2d63a90f7b3dfef98b69bb97d1389a4912583dc8340a8159ef1e8b.pdf

