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1. HOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma o6mieo0pa3oBarenbHoro ydeonoro mpeamera OVYIL03.Y
«MaremaTuka» TpeaHa3HAYCHA HJIs W3YYCHHS MaTeMAaTUKH B MpodecCHOHAIBHBIX
0o0pa30BaTEeNbHBIX OPTaHU3ANUAX, PEATU3YIONINX 00pa30BaTeIbHYIO MPOTPAMMY
cpemHero o0Imero oOpa3oBaHUs B IpeneiaX OCBOCHUS OCHOBHOW MpodecCHOHATBHOMN
obOpazoBarenbHoit mporpammbel CITIO (OIIOIT CIIO) Ha 6a3e OCHOBHOTO OOUIETO
o0Opa3oBaHMsI MPU MOATOTOBKE CIIEIUATINCTOB CPETHETO 3BEHA.

[Iporpamma paszpaborana Ha ocHoBe TpeOoBanuii PI'OC cpeanero oOiero
o0Opa3oBaHMsl, MPEIBIBIICMBIX K CTPYKTYpE, COICPKAHUIO M PE3yJbTaTaM OCBOCHUS
yaeOHOTO TIpeameTa  «MaremaTtnka», B COOTBETCTBHU C PeKOMEHIAIUSAMH I10
OpraHM3aly TOJYYCHHUsS CpemHEero oomero oOpa3oBaHUS B TpeAerax OCBOCHUS
oOpa3oBaTebHBIX MPOrpaMM CpelHero MpodecCUOHATIBHOTO o0pa3oBaHUsi Ha Oasze
OCHOBHOrOo  o0miero oOpa3oBaHMsi C  ydeToM TpeOoBaHud  (enepaibHBIX
roCyJapCTBEHHBIX OOpa30BaTENbHBIX CTAHAAPTOB W TMOJy4aeMol mpodeccuud Wiu
CHENHATBHOCTH CPEAHErO MPOo(PecCuoHaIbHOr0 00pa30BaHuUs.

Conepxanue mporpammbel  «MaTeMaTuka»  HampaBiIeHO Ha  JOCTHXKEHHUE
CICIYIOIINX LeJIe:

. oOecnieueHre Cc(HOPMUPOBAHHOCTH TMPEACTABICHUNH O  COLUAIbHBIX,
KyJbTYPHBIX U UCTOPUUYECKUX (DaKTOpaX CTAHOBJICHUS MAaTEMaTUKH;

. obecrnieueHue CHOPMUPOBAHHOCTH JIOTMYECKOTO, aJTOPUTMHUYECKOTO U
MaTEeMaTHYECKOTO MBIIIIJICHHS,

. oOecrieueHne CQPOPMUPOBAHHOCTH YMEHHUM MNPUMEHSATH IOJIYYEHHBIE
3HAHUA TIPH PEIICHUN PA3INYHBIX 33/1a4;

. obecrnieueHue CcHOPMUPOBAHHOCTH TNPEACTABICHUNA O MaTeMaTHUKE Kak

4acTH OOIIEYETIOBEYCCKON KYJIBTYPhl, YHUBEPCATHHOM SI3bIKE HAYKH, MO3BOJISIOIICM
OMHCHIBATh U MU3Yy4aTh peajbHbIC MPOIECCHI U SBICHUS.

B nporpammy BKIIIOYEHO coJepKaHUE, HalpaBiIeHHOE Ha (OPMHUPOBAHHE Y
CTYJICHTOB KOMIIETCHITNH, HeoOXoauMbIX Juts kadecTBeHHOro ocBoeHus: OIIOIT CITO na
0a3e OCHOBHOTO OOIIETr0 0Opa30BaHUs C MOJTYYEHHEM CPETHEro 0O0IIero oOpa3oBaHUS; -
IporpaMMBbl MOATOTOBKH ClielHaIMCTOB cpeanero 3BeHa (IITICC3).

[Iporpamma yueOHOro mnpemmera «MaTemaTukay SIBISIETCS OCHOBOM  JIs
pa3paboTku paboYMx MporpamMM, B KOTOPBIX IPOoQeCcCHOHAIBbHBIC 00pa3oBaTeIbHBIC
OpraHu3alliy, peau3yIolne O00pa30BaTEIbHYIO MPOrpaMMy CpPEIHEro  OOIIEro
obpazoBanust B mpeaenax ocBoeHus OIIOII CIIO Ha 0a3e OCHOBHOrO OOIIETO
00pa3oBaHusl, YTOUHSAIOT COJepkKaHUE Y4eOHOro Marepualia, Mmocie0BaTeIbHOCTh €ro
U3Y4YEeHUsI, pacipeiesieHue YYeOHBIX 4acoB, BUbI CAMOCTOSTEIbHBIX PabOT, TEMATUKY
pedeparoB (10KIa10B), HHAUBUAYATBHBIX MPOEKTOB, YUUTHIBAs CHEU(PUKY TTporpaMm
MOATOTOBKU  CIICIMAIUCTOB CPEJHEr0 3BEHa, OcBauMBaeMol mpodeccun uiu
CIEUHUATBHOCTH.



2. OBIIASA XAPAKTEPUCTUKA YYEBHOI'O ITPEIMETA

Maremaruka siBisieTcs (yHIaMeHTalIbHBIM 00I11€00pa30BaTEIbHBIM IPEIMETOM
CO CJIOXUBUIMMCSI YCTOWYUBBIM COAEPKAHUEM U OOIIMMH TPEOOBAHUSAMU K IIOJITOTOBKE
00yyarommxcs.

B npodeccuonanbHbIx  00pa30BaTENbHBIX  OPTaHU3ALMSX, PEATH3YIOIMINUX
00pa3oBaTEIbHYIO MPOrPaMMy CPEIHEro 00IIero oOpa3oBaHUs B Mpelesiax OCBOCHUS
OIIOII CIIO Ha 6a3e 0cHOBHOTO 00IIEr0 00pa3oBaHUs, H3yUYCHUE MATEMATUKH UMEET
CBOHM OCOOEHHOCTH B 3aBUCHUMOCTH OT MPOQPIIA MPohecCnoHaAIbHOTO 00pa30BaHuUS.

[Ipu ocBoenun cnemuanpHOCcTeW  CIIO  TexHOnormyeckoro  mpoduis
poQecCHOHAIBHOTO 00pa30BaHMs MaTeMaTHKa Hu3ydaeTcsi Oojee YIIIyOJIEHHO, Kak
npo¢uiabHas ydyeOHas JUCHMIUIMHA, YYMTHIBAIOLIAs CHELM(PUKY OCBaMBAaEMBbIX
CIIELIMAJIBHOCTEMN.

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

OOmue 1en W3y4eHHs MaTeMAaTUKH TPATUIMOHHO PEAM3YIOTCS B YETBIPEX
HAIPaBICHUSX

1) oO1iee NpeacTaBiaeHUE 00 UAESIX U METO/IaX MaTEMATHUKU;

2) WMHTEIUICKTYaJbHOE Pa3BUTHEC;

3) OBJIaJIeHNE HEOOXOAMMBIMA KOHKPETHBIMU 3HAHUSAMHU U YMCHHSIMU;
4) BOCHHUTATEIbHOEC BO3JACHUCTBHE.

[Tpodunuzamnus 1enel MaTeMaTH4ecKOro o0pa3oBaHUsl OTpakaeTcs Ha BBIOOpE
OPUOPUTETOB B  OpTraHU3alMK  yY4yeOHOW jJesTeabHOCTH oOyuwarommxcs. Jms
TEXHOJIOTHYECKOTO Tpoduis mpodeccroHanbHOTO 00pa3oBaHus BBIOOp  Liemei
CMEIIaeTCsl B MparMaTUYeCKOM HaIpaBiICHUH, NPEIyCMATPUBAIOIIEM YCUJICHHE U
pacuIMpeHre NPUKIAHOTO XapakTepa H3YYeHHUS MaTeMaTUKH, MPEUMYIEeCTBEHHOU
OpHEHTAIIUU Ha aJITOPUTMUYECKUN CTHIIb MO3HABATEIHLHOM EATEIbHOCTH.

N3ydyenne mareMaTHKd Kak TpOoQUIBHOTO 0011e00pa3oBaTeIbHOr0  y4eOHOro
IpeaMeTa, YYUTHIBAIOMICTO CIEIU(PUKY OCBAaMBAEMbIX CTYACHTAMH CIICIIHAIEHOCTH
CIIO, obecnieunBaeTcsi:

. BBIOOPOM PaA3JIMUHBIX TTOJAXOJ0B K BBEJICHUIO OCHOBHBIX MOHSATHIA;

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

. oOoraiieHUeM CHEKTpa CTUJied Y4YeOHOW JeSITebHOCTH 3a CYET

COTJIACOBaHUS C BEIYINIUMHU JCSITCILHOCTHBIMH XapaKTEPUCTUKAMU BBIOpaHHOU
CIEIUATTBHOCTH.

[TpodunpHas cocTaBiIAOIMIAs OTpPaKaeTcs B TPEOOBaHWSIX K ITOATOTOBKE
00y4Jaronuxcsi B YacTH:

. oOLIel cHUCTEMBbl 3HAHWIL: COAEpXATENbHbIE NPUMEPHl HCHOJb30BaHUS
MaTeMaTHYECKUX UJIeH U METOOB B MPO(hecCHOHANBHOM e TENbHOCTH;



. YMEHUU: pa3inyue B YpPOBHE TPeOOBaHUU K CJIOKHOCTH TPUMEHSEMBIX
aJITOPUTMOB;

. NPAaKTHYECKOTO HCIIOJIb30BaHUS TPUOOPETEHHBIX 3HAHUW H YMCHUHU:
WHIUBUIYAILHOTO YYeOHOTO OIBITAa B TOCTPOCHHH MAaTEMaTHYECKHX MOJIEIICH,
BBITIOJTHCHUH MCCIIEIOBATEIbCKIX MTPOCKTOB.

Takum 006pa3om, peanuzanus CoepKaHus yueOHOTO TIpeIMeTa OPUCHTHPYET Ha
NPUOPUTETHYIO POJIb MPOIECCYATbHBIX XapaKTePUCTHK Y4eOHON pabOThI, 3aBUCSIINX
ot mpodmis mpodecCHOHATEHOTO 00pa30BaHUs, MOMYYEHHUS OIbITA HCIOIb30BAHMS
MaTeMaTUKH B COJEPKATCIBHBIX W MPOPECCHOHATBHO 3HAYMMBIX CHTYAIUAX 10
CpaBHEHUI0O C (HOPMATHHO-YPOBHEBBIMH  PE3yJbTATUBHBIMA  XapaKTEPUCTUKAMU
0o0yueHus.

Conepxanue y4yeOHOTO MpeaMeTra pa3padoTaHO B COOTBETCTBUU C OCHOBHBIMU
coJiepKaTeIbHBIMU JTUHUSMU O0YUICHUS MAaTEMaTHKE:

. anreOpanyeckasi JMHUS, BKIIOYAIONIAs CUCTEMATU3AIMIO CBEIECHUH O
YHUClIax; U3y4YeHHE HOBBIX U 000OIIEHHE paHee M3YUYCHHBIX orepainuil (BO3BElCHUE B
CTENEHb, U3BJICUEHUE KOPHS, JIorapuPMUpOBaHKE, CHHYC, KOCUHYC, TAHTE€HC, KOTAHT€HC
U oOpaTHbIe K HHM); M3YYCHHE HOBBIX BHJIOB YHCIIOBBIX BBIpOKEHUU U (HOPMYIT;
COBEpUICHCTBOBAHUE IMPAKTUYECKHX HABBIKOB M  BBIYUCIUTEIBHON  KYJIbTYDHI,
pacuIMpeHre U COBEPIICHCTBOBAHUE aJIreOpanyeckoro ammapara, chOpMUpPOBAHHOTO B
OCHOBHOH IIIKOJIE, U €r0 NMPUMEHEHUE K PEIICHUI0O MAaTeMaTHYECKUX M IMPUKIaIHBIX
3a/1ad4;

. TEOPETUKO-(DYHKIIMOHATIbHASL JIMHUSA, BKJIOYAIOIIAs CHUCTEMAaTH3alUI0 U
pacmMpeHue cBeAeHUM O (QYHKIUSX, COBEPIICHCTBOBAHUE TpaUUECKUX YMEHHU;
3HAKOMCTBO C OCHOBHBIMH HJESMH M METOJaMHU MAaTEMAaTHUYECKOIo aHajin3a B 00beMe,
MO3BOJISIIOIIEM ~ HCCIIC/IOBATh  DJIEMEHTapHble  (PYHKIMH, pelIaTh MPOCTEUIINE
reoMeTpudeckue, Pu3nueckue u Ipyrue NpukiaJaHbie 3a1a4u;

. JIMHUS YPABHEHUI U HEPABEHCTB, OCHOBAHHAS HA MIOCTPOCHUU U UCCIIEOBAaHUN
MaTeMaTU4eCKUX MOJICNIe, TIepeceKaromascs ¢ aureOpanvyeckoii U TEOPETHUKO-
(GYHKIIMOHATLHOM JIMHUSMU W BKIIIOYAIONIAs PAa3BUTHE U COBEPIICHCTBOBAHUE TEXHUKHU
anreOpandeckux MpeoOpa3oBaHUil JIsi PEIICHHsS YPaBHEHUM, HEPABEHCTB U CHUCTEM;
dbopmHpoBaHrE CIMOCOOHOCTH CTPOMTh MU HCCIENOBATH MPOCTEHUINE MaTeMaTHUECKUE
MOJIETIM TIPU PELICHUM MNPUKIATHBIX 3a7a4, 3aJad M3 CMEXKHBIX M CHEHHAIbHBIX
JTUCIUIUINH;

. reOMETpUYECKasl JIMHUS, BKIIOYAOINIAsl HaIJIAJIHbIE TMPEACTABICHUS O
IPOCTPAHCTBEHHBIX (PUTYpaX M HM3Y4YCHHE HX CBOMCTB, ()OPMHUPOBAHUE W PA3BUTHE
IIPOCTPAHCTBEHHOTO BOOOPAXKEHUS, PAa3BUTHUE CIIOCOOOB T'€OMETPUYECKUX H3MEPEHHM,
KOOPJAMHATHOTO ¥ BEKTOPHOTO METOJIOB ISl PEIICHUS] MaTeMaTHYECKUX U MPUKIaTHBIX
3a/1ad;

. CTOXaCTUYECKasl JIMHMS, OCHOBaHHAsI HAa Pa3BUTUHM KOMOWHATOPHBIX YMEHUH,
MIPE/ICTABICHUNA O BEPOSITHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTAX OKPY>KalOIIEro
MHpa.

B mnmanax  mporpamMMmbl  yueOHBIM ~ MaTepuan — TpEACTaBiIeH B (opme
YepeayIOIerocs pa3BEPTHIBAHUS OCHOBHBIX CoAepKaTEIbHBIX JUHUT
(anreOpamveckoii, TEOpPETHUKO-QYHKIIMOHATHHOW, ypaBHEHUH W  HEPABCHCTB,
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T€OMETPUYECKON, CTOXAaCTUYECKOM), YTO TMO3BOJIIET THOKO WCIOJIB30BaTh HX
pacroJoKeHNEe W B3aUMOCBSI3b, COCTABIIATh pabOUMii KaJICHIAPHBIN TUIaH, TIO-Pa3HOMY
yepeays y4ueOHble TeMbl (TJIaBbl yUeOHMKA), YUUTHIBas MPOGUiIb MpodecCHOHaTLHOTO
oOpaszoBanwmsl, cnenuduky ocBamBaemoil podeccun CIIO mmm cnermansHocTr CIIO,
rITyOWHY U3y4eHUs] MaTepuaia, ypoBeHb MOATOTOBKH CTYCHTOB IO TPEIMETY.

[Ipemyiaraembpie B TEMaTHUECKUX ITUIAHAX pa3HbIe 0OOBEMbI YUEOHOTO BPEMEHH Ha
M3y4eHHUE OJHON W TOW K€ TEeMbl PEKOMEHIYETCS HWCIOJb30BaTh ISl BBIMIOJTHCHUS
pPa3TUYHBIX YYeOHBIX 3aJaHui. TeM caMbIM pa3nuuusi B TPeOOBAaHMAX K pe3yibTaTam
00y4YeHUS TIPOSBSITCS B YPOBHE HABBIKOB TI0 PEIICHUIO 33/1a4 M OIBITE CAMOCTOSTEIILHOMN
paboTHI.

N3yuenne  obOmieoOpazoBaTenbHOM  yyeOHOro mpenmera «MaremaTuka
3aBepIIaeTCs TOJBEICHUEM HTOTOB B (OpMe dK3aMeHa B paMKax IPOMEKYTOUHOMN
aTTeCcTallMy CTYIEHTOB B mpouecce ocBoeHuss ocHoBHOW OIIOII CIIO ¢ mosyueHuem
cpeanero obiiero oopazosanus (ITIIKPC, TITICC3).

B pasnene nporpammsl «CojepkaHue yueOHOTO MpeaMeTay KypCUBOM BbIJEICH
MaTepuan, KOTOPBIA TMpH HW3YYCHHH MaTEMaTHKH KOHTPOJIIO HE  TOJJICHKUT.



3. MECTO YYEBHOI'O ITPEJMETA B YYHEBHOM IIVIAHE

YueOusiii mpenmer OVIL.03Y «Matematuka» SBISETCS Y4€OHBIM MPEAMETOM
o0s3aTenbHOM peaMeTHON obmactn «Martematrka u uHpopmatukay OI'OC cpegnero
o0111ero oOpa3oBaHus.

B mnpodeccronanpHbIXx 00pa30BaTENbHBIX OPraHU3alUAX YYEOHBIM MpeaMeT
OVIIL. 03Y «MaremaTtnkay u3ydaercs B 00IIe00pa30BaTEIbHOM IHKIE Y4EOHOTO
miaHa 08.02.01 CtpouTenbCTBO W AKCIUTyaTalusl 3JaHUA M COOpPYXEHUM Ha Oasze
OCHOBHOTI'0 00111eT0 00pa30BaHusl.

B yue6nbix mnanax [IIICC3 y4eOnsbiii npeamer «MareMaTuka» BXOJIUT B COCTaB
o0mmx 0011e00pa3oBaTEIbHBIX YUEOHBIX MPEIMETOB, (POPMUPYEMBIX U3 00S3aTEIBHBIX
npeametHbix obnacteit ®I'OC cpennero obiiero oopa3oBaHus, A ClEIUATBHOCTEN
CIIO cootBercTBytOI1IEr0 MPoduist npohecCuoHATHLHOTO 00pa30BaHUS.

4. INTAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA YYEBHOI'O ITPEJMETA

OcBoenue coaepxanus yueoHoro npeamera OVIL.03Y «MartemaTukay
00€ecreynBaeT JOCTHKEHHUE CTYACHTaMH CIIEIYIOIINX Pe3yIbTaTOB:

JAUYHOCMHBIX!

JI.1 chopmupoBaHHOCTHh TpakIAaHCKOW TMO3UIIMK OOYYAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO WJICHA POCCUICKOTO OOIIECTRA;

JI.6 ymeHue B3aMMOAEHCTBOBATh C COLMAIbHBIMA MHCTUTYTAMH B COOTBETCTBHM C MX
GYHKIHUSIMY U Ha3HAYCHHUEM;

JI.8 chopMHUPOBAHHOCTh POCCUHCKOW TPaKJAHCKOW HWIEHTUYHOCTH, MNATPUOTHU3MA,
YBOKEHHSI K CBOEMY HapoJy, YyBCTBAa OTBETCTBEHHOCTH Tiepes PoauHol, ropaocTu 3a
CBOM KpaW, CBOKO PoauHy, CBOM S3BIK M KYyJIbTYpy, HpPOLUIOE W HACTOSLIEE
MHOTOHAIIMOHAJIBHOTO Hapoja Poccuu;

JI.11 oco3Hanne AyXOBHBIX IIEHHOCTEN POCCUICKOrO HAPOAA,;
JI.12 chopMupOBaHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TIOBEICHHUS,
JI.14 oco3HaHue TUYHOTO BKJIaAa B HOCTPOCHUE YCTOMYMBOTO OyAyIIEro;

JI.16 »scTeTHueckoe OTHOILIEHHWE K MHpPY, BKIIOYas 3CTETUKY ObITa, HAy4YHOTO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPyAa U OOIIECTBEHHBIX OTHOIIICHUI;

JI.20 cpopMHpOBAHHOCTH 3I0POBOTO U 0€30MacHOTO 0Opa3a >KU3HU, OTBETCTBEHHOI'O
OTHOIIIEHUS K CBOEMY 3/I0POBBIO;

JI.23 rOTOBHOCTH K TPYZy, OCO3HAHHUE LIEHHOCTU MacTEPCTBA, TPYI0IIO0UE;

JI.25 wunTepec k pazauuHbIM cdepaM NpodecCHOHATBLHON JeATeTbHOCTH, YMEHUE

7



COBEpIIIaTh OCO3HAHHBIN BBHIOOp OymyIeil mpo(ecCuu U peaan30BbIBATh COOCTBEHHBIC
KU3HCHHBIC TIUTAHbL;

JI.26 TOTOBHOCTB M CITOCOOHOCTH K 00pa30BaHMIO M CAMOOOPA30BAHUIO HA MPOTSIKEHUH
BCEH JKU3HU;

JI.27 chopMUPOBAaHHOCTH FKOJIOTHUECKON KyJIbTYPhl, IOHUMAHUE BIUSHUS COIUAIBHO-
SKOHOMHUYECKMX MPOLECCOB HA COCTOSIHUE MPUPOJHOM M COLMAIBHOM Cpepbl,
OCO3HaHUe TI100aIbHOI0 XapaKkTepa dKOJIOIrMUECKUX pooiiem;

JI.28 nnmaHupoBaHME M OCYILECTBIICHHE ICHCTBUN B OKPYXKAIOIIEW Cpele Ha OCHOBE
3HAHUA LIEJIEW YCTOMYMBOTIO Pa3BUTHS YEJIOBEUYECTBA;

JI.32 cchopMUpOBAHHOCTh MUPOBO33PEHMS], COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKM W OOILECTBEHHOW MPAKTUKH, OCHOBAHHOIO Ha JUajore KyjibTyp,
CIOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJIMKYJIBTYPHOM MUDE;

J1.33 COBCPIICHCTBOBAHHC SI3LIKOBOM M YHUTATEIIbCKOM KYJbTYPBI KaK CpCaACTBa
B3&HMOI[€I>1CTBI/I$I MCXKAY JIIOAbMHU U ITIO3HAHUA MUPA,

J1.34 oco3HaHME UEHHOCTH HAYYHOM JAEATEIBHOCTH, TOTOBHOCTH OCYIIECTBIISITH
MPOEKTHYIO U UCCIIEIOBATEILCKYIO I€ITEIbHOCTh MHINBUIYaJIbHO U B TPYIIIIE;

Memanpeomemmbix.
M.1 camocTodaTensHo (HOpMYyIUPOBATh U aKTYalTU3UPOBATH MPOOJIEMYy, pacCMaTPUBATh
€€ BCECTOPOHHE;

M.2 ycraHaBiIMBaTh CYIIECTBCHHBIM TMPU3HAK WJIM OCHOBAHUS I CpaBHEHUS,
Kiaccudukanuy u 00001IeHuS;

M.4 BBISBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHUS B PACCMATPUBAEMBIX SIBJICHUSX;

M.12 BBISIBASATP NPUYMHHO-CIEACTBEHHBIE CBA3M U AKTYaJM3UpPOBATH 3a1ady,
BBIJIBUIaTh TUIIOTE3y €€ PELICHUs, HaXOAUTh apryMEHTHI JUIA J0KA3aTelbCTBA CBOUX
YTBEPKIACHUM, 3a7aBaTh IAPAMETPBI U KPUTEPHUU PELICHHUS;

M.13 aHanu3upoBaTh MOJYYEHHBIE B XOJ€ PEIICHUS 3aa4d PE3yIbTaThl, KPUTHUYECKU
OLICHMBATh UX JIOCTOBEPHOCTh, IPOrHO3UPOBATh H3MEHEHUE B HOBBIX YCIIOBHSIX;

npeoMemHbix.

I1.1 ymenue onepuposams nonsmusimu. onpeoenenue, akcuoma, meopemad, ciedcmaeue,
CBOUCMB0, NPU3HAK, OOKA3AMENIbCMBO, PABHOCUNIbHLIE  (OPMYIUPOSKU,  YMEHUe
Gopmynuposames  0bpamHoe U NPOMUBONONONCHOE  YMBEPUCOeHUE, NPUBOOUND
npumMepvl U KOHMPAPUMEDPbL, UCNOIb306AMb Memo0 MAMeMamui4eckol UHOYKYuu,
BJIQJICHUE METOJAAMH JIOKa3aTeJIbCTB, QJITOPUTMAMH pPEIICHUS 3aJad; yMCHHE
(GbopMyIUPOBaTh OMNpPEACICHUS, aKCHOMBI W TEOPEMBI, MPUMEHITh WX, HPOBOJUTH
J0Ka3aTeIIbHBIC PACCY)KICHUS B XOJIC pCIICHHS 3a7ad, OYeHUsamv JOUUECKYVIO
NPABUILHOCHb PACCYHCOEHUIL,

I1.2 YMEHHUC OICpUPOBATHL IMOHATHAMMU: CTCIICHb 4YHCJI4, CmeneHb C Uelblm
nokaszameiem, KOpeHb Hamypaﬂbﬂoﬁ cmeneHu, cCmeneHos Cc payuoHAa/IbHbIM

nokaszameuiem, CcmeneHb ¢ oelicmeumenbHbim (68W€CW!6€HHHM) nokaszameiéem,
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Jlo2apughm uucna; cunyc, KOCUHYC U MAaH2eHC NPOU3B0IbHO20 YUCIA; YMEHNE BhITIOIHITH
BBIYKCIICHUE 3HAYCHUI U MpeoOpa3oBaHMs BEIPAKEHUN CO CTETEHIMU U JIorapudmamu,
npeoOpa3zoBaHus JPOOHO-PAIMOHATBHBIX BRIPAKEHUH;

I[1.L3  ymeHue  omepupoBaTh  MOHATUIMH:  MOHNCOECMBO,  MOHCOECEEHHOE
npeobpazoseanue, ypagHeHue, HEPABEHCMB0, CUCMeMAa YPAGHEHUU U HepageHCmS,
DPABHOCUTLHOCMb — YPABHEHUL, HepageHcme U CcUCmeM, palOHAIIbHBIE,
UppaLMOHAJIbHBIE, MOKa3aTeIIbHbIE, CTEIICHHBIE, jgorapudpMUyYECcKue,

TPUTOHOMETPUYECKUE YPABHEHUS M HEPABEHCTBA, WX CHUCTEMbBI, YMeHUe peuiams
VpaeHeHus, HepaseHcmea U CUCmeMbl C HOMOWbIO DA3TUYHBIX NPUEMOS, Deuams
VpaeHeHus, Hepagencmea U CUCmeMvl C NaApamempom, NPUMEHAMb YPAGHEHUs,
HepaseHcmeda, ux cucmemvl OAd peuleHus: MamemMamuyeckux 3a0ad u 3a0ay U3
PAa3IUYHbIX 001acmell HAYKU U peanbHOU HCUSHU,

[1.4 ymeHnue omepupoBaTh NOHATHAMHU: GYHKIHS, epagux @yHKyuu, KOMNO3UYUS
@QyHKYull, IUHeUHAs QYHKYUsA, KeaopamuuHas @OyHKYus, paluoHalIbHas (QYHKIuS,
nmoKasareibHas (QYHKIUs, CTeneHHas (yHKius, Jjorapudmudeckas (QyHKIus,
TPUTOHOMETpUUYECKHEe (DYHKIIMM, OOpaTHbie (YHKIIMU; YMEHHE CTPOUTH Tpaduku
U3YYCHHBIX (GYHKIIUN; 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 NPOMelCymKe, YMeHue nposooums
uccnedosanue QyHKyuu,

[1.6 ymeHue uCnoJsib30BaTh CBOWCTBA U TpaduKu (PYHKUUN AJI PEIICHUsS YpaBHEHW,
HEPABEHCTB M 3aJad C IapaMeTpaMy; H300pakaTb Ha KOOPAMHATHOM IUIOCKOCTH
MHOKECTBA PEIICHUN YPaBHEHN, HEPABEHCTB U UX CUCTEM;

1.7 ucnonws3oBath rpaduKy NpyU U3YYEHUU MPOLECCOB U 3aBUCUMOCTEH, MPU PEUICHUU
3ajady W3 JAPYTHX YYeOHbIX NPEIMETOB M 3aJady M3 peajbHOM >KU3HU; BBIpAXaTh
(opMysaMu 3aBUCUMOCTH MEXKAY BEIHMUNHAMU;

[1.8 ymenue omnepupoBaTh MOHATUSIMU: HenpepuléHas QYHKYUs, ACUMNmMoOmsl epagpura
QyHKYUuU, nepeas u 6mopas NPOU3BOOHAs, 2eOMempUYecKull U QU3UYEeCKULl CMbLCI
NPOU3800HOU; YMeHUe HAX0OUMb ACUMNMOMbL 2pagura GyHKkyuu, yMEHUE BBIUYUCIIATH
MPOU3BOAHBIC DJIEMEHTAPHBIX (YHKIWNA, WCHONIB3YysSd CIPABOYHBIE MaTepUabl,
NPOU3BOOHbIE CYMMbL, NPOU3BEOCHUS], UACMHO20 U KOMNO3UYUU DYHKYUL, HAXOOUMb
VpaeHeHUue KAcamenvbHou K 2paguKky @yHKyuu WCCIENOBaTh B MPOCTEUINNX CIydasx
GYHKIIMM Ha MOHOTOHHOCTh, HAXOJIUTh HAWOOJIbIICC W HAWMEHBIIEe 3HAUYCHUS
GyHKUMNA;  CTpOUTh TpaUKd MHOTOWIEHOB C  HMCIOJIb30BAaHMEM  ammapara
MaTEMaTHYECKOTO aHalW3a; NPHUMCHATh MPOU3BOJHYIO TIPH PCIICHHH  3a]1a4
NPUKJIAIHBIX 3a7a4, 6 MOM YUCle COYUANbHO-IKOHOMUHUECKUX U (DUUYECKUX 3A0a4ax
0J151 onpeodeieHusi CKOpoCmu U YCKOpeHust, pemaTh MPakKTUKO-OPUCHTHUPOBAHHBIC 3a/1a41
Ha HauOOJIBIITE M HAMMCHBIINE 3HAUCHUS;

[1.9 ymenue omepupoBaTh MOHATHSIMH: IEPBOOOpa3Has, OMPEACICHHBIM HWHTETPa,
peliath 3aJa4d Ha HAXOXKACHHUE IYTH, HAX00Umsv niowaou u obvemwvl Quayp ¢



NOMOWbIO UHmMe2Pald; NpugooUmsv NPUMEPLL MAMEMAMU4ecKko20 MOOEIUPOBAHUsL C
noMOWbI0 OughhepenyuanbHuIX YypasHeHul,

I1.10 YMCHHUC PCHIATh TCKCTOBBLIC 3aJ1da4M PA3HBIX THIIOB (B TOM YHCJIC HA IIPOLICHTHI,
JOJIM 1 4aCTH, Ha JBHXKXCHHC, pa60Ty, CTOUMOCTB TOBApPOB U YCJIYI', HAJIOTH, 3ala4H U3
o0nacTu YIPaABJICHUA JIMYHBIMU H CEMECHHBIMH (l)I/IHaHCElMI/I); COCTaBJIATh BBIPAXKCHUA,
YpaBHCHUA, HCPABCHCTBA U UX CUCTCMEBI 110 YCIIOBHIO 3a1a49H, HCCIICAOBATDH IOJTYUCHHOC
PCUICHUC U OLICHUBATDH HpaBI[OHOI[O6HOCTI) PE3YIILTATOB,

[1.11 ymenue omepupoBaTh TMOHATHUSMHU: CpeAHee apuPMETHUECKoe, MeauaHa,
HanOOoJIbIIEE U HAaMMEHbIIIEE 3HAUYCHHUSI, pa3Max, JUCIEPCHs, CTAHAAPTHOE OTKIOHEHUE
JUIl  ONMCAHWS YHUCJIOBBIX JAHHBIX; YMEHHE M3BJIEKaTh, HWHTEPIPETUPOBATH
uHpOpMallMI0, TPEACTaBICHHYI0O B TaOnuiax, Ha Jauarpammax, rpadukax,
OTpaXKaIOIIYI0 CBOKMCTBA PEANbHBIX MPOLECCOB U ABJICHUI; MPEICTABIATh HHPOPMALIUIO
C IOMOILBIO TaOJIUI U AUarpaMM; UCCIEA0BaTh CTATUCTUYECKUE JaHHBIEC, B TOM YHUCIIE C
OPUMEHEHUEM TIpa@UuecKuX METOJ0B M DIIEKTPOHHBIX CPEICTB; 2paghuuecku
uccnedosams coemecmmuvle HAOMOOEHUs. C HOMOWDBIO OUASPAMM PACCeUBanus U
JIUHEUHOU pecpeccult; 3HAKOMCMEO C NOHAMUAMU MeMO008 8blOOPOUHBIX UCCIEO08AHULL,

[1.12 ymenue omepupoBaTh MOHITHSIMU: CIyYalHBIA OMNBIT U CIIy4ailHOE COOBITHE,
BEPOSITHOCTh CIIY4ailHOTO COOBITHS, couemanue, NepecmaHo8Ka, YUCIO COUYemaHul,
Yucio nepecmarosox; ourom Heromona; ymMeHUE BBIUYUCIATH BEPOATHOCTH C
UCIIOJIb30BAaHUEM TpadUuecKuX METO/OB; TMPUMEHATh (OPMYJIbl CJIOXKEHUS U
YMHOXXEHUSI BEPOSITHOCTEU, popmyny noauou eeposmuocmu, Gopmyny bepuynnu,
KOMOUHaTOpHBIE (DAKTHI U (OPMYJBI MPU PEUICHUU 3a7ad, OLEHUBATh BEPOSTHOCTU
peabHbIX COOBITUH;

[1.13 ymenue omnepupoBaTh TMOHATUAMH: CAVYAUHAS BEIUYUHA, pAchpedeneHue
geposamHocmell, MamemMamuiyeckoe  0dxcuoanue, OUCHepcusi U  CMAHOApPMHOe
OMKIOHeHUe CAVYAUHOU  GeIUYUHbl, (OYHKYUU pacnpedeneHus U  NiIOMmHOCMU
PABHOMEPHO20,  NOKA3AMENbHO20 U HOPMANbHO20  pacnpeoeieHull,  yMeHue
UCNOIb3068aMb CEOUCMBA U3VUEHHBIX pachpeodenienuli /i peuleHus 3a0ay, 3HAKOMCTBO C
MOHATUSIMU 3aKOH OOJIBIINX YMCEJ, YMEHHUE MPUBOJIUTH MPUMEPHI MPOSIBICHUS 3aKOHA
OOJBIITNX YUCEN B IPUPOIHBIX U OOIIECTBEHHBIX SIBJICHUSX;

[1.14 ymenue omepupoBaTh MOHATUSIMHU: TOYKA, IpsiMas, MJIOCKOCTb, IMPOCTPAHCTBO,
OTpPE30K, JIy4d, ABYTPAHHBIA YIOJ, mpexepauHbuiti y20J, CKPEIINBAIOUIUECS NpPSIMbIE,
MMAPAJUICIIBHOCTh W  MNEPHNEHAMKYISPHOCTh MPSIMBIX M IUIOCKOCTEW, YTOJ MEKIY
NPSMBIMH, YTOJI MEXY MPSAMOM U INIOCKOCTBIO, YTOJI MEXY IJIOCKOCTSIMH, PACCTOSIHUE
OT TOYKM [I0 IUIOCKOCTH, PACCTOSAHUE MEXIY TMPSIMBIMHU, PACCTOAHUE MEXKIY
MJIOCKOCTSIMHM; YMEHHE HCIOJb30BaTh IMPH PEIICHUH 3ajJad H3y4YeHHbIE (aKThl U
TEOPEMBbI TUTAHUMETPUHU; YMEHHE OLICHUBATh pa3Mephbl 0OBEKTOB OKPYKAIOIIET0 MUPA;

[1.15 yMmeHue omepupoBaTh MNOHATUSIMH: MHOTOIPAHHHUK, CE€YEHHME MHOTOIPaHHUKA,
NPABUNIbHLIL MHO202PAHHUK, KyO, MHapajulelienune]l, npu3Ma, nupamunaa, ¢urypa u
MOBEPXHOCTh BpallleHUs, LUWIUHAP, KOHYyC, IIap, cdepa, pazgepmka No8epxXHOCMU,
ceueHus (pUrypel BpaIlCHUS, napaileNbHble OCU UM OCHOBAHUIO, CedeHus wapa,
IJIOCKOCTh, Kacawomasics c@epbl, IWIMHApPA, KOHyca, IUIOMIAJb [OBEPXHOCTH

10



MUPAMUJIBI, TIPU3MBI, KOHYCa, HWIMHJpPA, IIOWAAb ChEphl; yMeHue cmpoums ceyeHue
MHO20epanHuKa; 00beM KyOa, MpsSMOYroJIbHOTO TMapajuiefienumnena, TUpaMUbl,
OpU3Mbl, IIWIMHIpA, KOHYyca, Ilapa; yMEHUE H300pakaTb MHOTOTPAHHUKH W
MOBEPXHOCTH BPAILIECHUS, UX CEYEHUS OT PYKH, C IOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB
U DJIEKTPOHHBIX CPENICTB; YMEHUE PACIO3HABATH CUMMETPHUIO B MPOCTPAHCTBE; Y MEHUe
NPUMEHAMb CBOUCMBA 2e0MEMPUUECKUX uayp, CamoCmosImenbHo GOPMYIUPOS8Ams
onpeoenenuss uzyuaemvlx Queyp, 6bl08ueamsv cUNOme3vl O CE0UCMEAX U NPUIHAKAX
eeomempuieckux ¢ueyp, 000CHO8bI86AMb UNU ONPOBEP2AMb UX, YMeHUe NpPo8ooUmb
Kiaccuguxayuio Queyp no  pasiuuHbiM - NPUSHAKAM, BbINOJIHAMb HEe0OX0OUMble
0onoHumenbHble NOCMPOEHUSL,

[1.16 ymenue omepupoBaTh TMOHSATUSMU: JBWKCHHUE B TPOCTPAHCTBE, NAPALIEIbHbIU
nepeHoc, CUMMempus Ha NJIOCKOCMU U 8 NPOCMPAHCMEe, N08OPOm, Npeodpa308ansl
nooobus, MoJNoO0HBIE (QUTYpPHl B MPOCTPAHCTBE; YMeHUe pacno3HA8amv pAasHble U
nooobOHble huypsl, 8 MOM UUCIe 8 NPUPoOe, UCKYCCMEe, apXumeKmype, UCIOIb30BaTh
OTHOUIEHUE TUIOMIAJCH MOBEPXHOCTEH M 0OBEMOB MOJMOOHBIX (UTYp TMPHU PEHICHUH
3ajiay;

[1.17 ymeHue BBIYUCIATH T€OMETPUUECKUE BEIIMYUHBI (JIJIMHA, YTOJI, TJIOMAh, O0BEM,
IUIOMIAAb MMOBEPXHOCTH), UCIOJIb3YsI M3Y4YEHHBIE (OPMYJIBI U METOMABL, NpU peuleHuu
3a0a4 U3 Opyaux y4eOHviX npeomMemos U U3 pearbHOl HCU3HU,

[1.18 ymeHue omnepupoBaTh MOHATHUSMHU: MPSIMOYTOJibHAasg CHCTEMa KOOpPJMHAT,
KOOPJIMHATHI TOYKH, BEKTOp, KOOPJAMHATHI BEKTOpPa, CyMMa BEKTOPOB, NPOU3BEICHUE
BEKTOpa Ha YHCIIO, pA3/l0JCeHUe 6eKmopa no 6asucy, CKaISpHOE MPOU3BEICHUE,
BEKMOPHOEe Npou3eedeHue, YToJl MEXKIY BEKTOPAMU; YMeHUe UCTOIb308AMb BeKMOPHDYILL
U KOOPOUHAMHBIUL MemoO OJisl peueHUsi 2eoMempuideckux 3a0ay u 3a0ay u3 opyeux
YueOHbIX npeomemog, HAXOAWTb C TOMOIIBI0 HW3YYCHHBIX (OPMYNI KOOPAHHATHI
CEPEeIUHBI OTPE3Ka, PACCTOSHUS MEKITY TBYMS TOUKAMU;

I1.19 onepuposamv nousmusmu: mampuya 2x2 u 3x3, onpeodenumenb Mampuybl,
2eoMempudeCcKuli CMblCll Onpeoeiumes;

I1.20 ymenue onepuposamo noOHAMUAMU. MHOHICECNEO, NOOMHOINCECMBO, ONEPAYUU HAO
MHOJICECMBAMU; YMEHUe UCNOIb308AMb MEOPEMUKO-MHONCECNEEHHbIU annapam OJisl
ONUCAHUS PEATIbHbIX NPOYECCO8 U ABIEHUL NPU peulenuy 3a0ad, 8 MOoM Yucie us Opyeux
VueOHbIX NpeoMemos,

[1.21 ymenue onepuposame nousmuamu: epagh, cea3uwlil epag, oepeso, Yuki, 2pag Ha
NJIOCKOCMU, YMeHUe 3a0asamv U ONUCLIBAMb 2pAdbl  PA3IUYHBIMU CHOCODAMU,
UCNONBb308aAMb 2PAPbl NPU peterHuu 3a0ay;

[1.22 ymenue onepuposams nOHAMUAMU: HAMYPATLHOE YUCTO, Yeloe YUCTO, OCMAMOK
1O MOOYJI0, PAYUOHATbHOE YUCIO, UPPAYUOHATLHOE YUCTIO, MHONICECTBA HAMYPATbHBIX,
PAYUOHANBHBIX, OCUCMBUMETbHBIX YUCEe, YMEeHUEe UCNOIb3068AMb NPUSHAKU 0eIUMOCTU,
HauMeHbUuUl 0owull delumens u Haubovulee obujee kpamuoe, areopumm Eexiuoa npu
peutenuy 3a0ay, 3HAKOMCMEO € PATUYHBIMU NOZUYUOHHBIMU CUCTEMAMU CHUCTIEHUSL,
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I1.23 ymeHue onepupoeanio  NOHAMUAMU. KOMNJIEKCHOE YUCH0, CONpASCEeHHblE
KOMNJIEKCHblE YUClilaQ, MOOyJZb u apcymenm KOMNJIeKCHOzO0 YUucid, ¢0pMa 3anucu
KOMNJIEKCHbIX YUceén (aﬂee6pauqe01<aﬂ, ceomempudeckasi u mpuZOHOMempMLlQCKCl}Z),'
ymemo npouseodumb apu&memuqecmte oelicmeust ¢ KOMNIEKCHbIMU yucaamu,
anl@OaMWIb npumepsl UCnojib306AHUSAL KOMNJIEKCHbIX YUCEI,

[1.24  ymenue moodenuposamsv peanvHble cumyayuu HaA A3bIKe MAMeMaAmuKu;
COCMAasamy GblPAN*CEHUS, YPAGHEHUS, HEPABEHCMEA U UX CUCMEMbL NO YCIIOBUI0 3A0atU,
uccneoosams  NOCMpPOEHHble MOoOenu C  UCHOAb308aAHUeM annapama aneedpul,
UHMEPNpemupo8ams NOJYYEHHbIU pe3yabmam, Cmpoums Mamemamuyeckue mMooeiu ¢
NOMOWbIO 2e0MeMmpUYecKUx HNOHAMUL U GeIUYUH, DPeulamv CEA3aHHble ¢ HUMU
npakmuieckue 3a0adu; coCmasisims GeposSMHOCMHYI0 MOO€ENb U UHMEPNPEMUPOB8ams
NOJYUeHHbI  pe3yabmam,  peuiams NpUKIaoHvle  3a0ayu cpeocmeamu
Mamemamuyecko20 aHaiusd, 8 Mom Yucie COYUAIbHO-IKOHOMUUECKO20 U PUu3uueckozo
xapaxmepa;

[1.25 ymenue BbIOMpATh MOAXOASIIMK HM3YyUYEHHBIH METON JUIsl PEIIEHUs 3a/1ayw,
pacno3HaBaTh MareMaTudeckue (PakThl U MaTEeMaTUYECKUE MOJEIU B MPUPOIHBIX U
OOIIIECTBEHHBIX SIBJICHUSX, B UCKYCCTBE; YMEHHE MPUBOIUTH IPUMEPHI MATEMATUUECKUX
OTKPBITUM POCCUMCKON YU MUPOBON MAaTEMaTUYECKOU HAYKH.
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5. COAEPKAHUE YYEBHOI'O ITPE/IMETA

Aunredpa 1 Hayajga MaTeMaTHYECKOTO aHAJIN3A.

Yucna U BEIYUCIICHUS.

Hatypanbshbie u uensie uncna. [lpumenenue npusHakog O0eaumocmu yeavlx
yucen, HO/[ u HOK, ocmamkog no mooynio, arcopumma Eexnuoa ons peuwierus
3a0a4 8 Yeavix 4uciax.

Parnonaneabie umcia. OOBIKHOBEHHBIC W JIECATHYHBIC IPOOH, MPOIICHTHI,
OCCKOHEUHBIE TepUoandecKue Iapoou. [lpumenenue Opobel u nNpoyeHmos O
peulenus nPUKIaoHblX 3a0ay U3 pa3iuyHblX OMpaciel 3HAHUll U PeaibHOU HCUZHU.

JeiicTBuTenbHble 4Yucia. PalmoHalbHBIE W HUppAllMOHAIBHBIE YHCIIA.
Apudmerndyeckue  omnepanuMd ¢ JCHCTBUTEIBHBIMU  4YHCIaMu.  Momaynb
JIEUCTBUTENIBHOTO 4YMCIa U ero cBoucTBa. [IpuOnmxE€HHbIE BBIYMCICHUS, MTpaBUia
OKPYTJICHUSI, TPUKHUIKA U OI[€HKA Pe3yJIbTaTa BBIYHUCICHUN.

KomiuiekcHble uwncna. AmnreOpanyeckass W TpUTOHOMETpHYecKas (HhOpPMBbI
3allUCU KOMIUIEKCHOTO 4Hcia. ApUPMETHUECKHE ONEepalurud ¢ KOMIUIEKCHBIMU
yucinamu. HM300pakeHHME KOMIUIEKCHBIX YHCENT Ha KOOPAMHATHON TIJIOCKOCTH.
Qopmyna Myaspa. Kopnu n-ou cmenenu uz xomniexcnozo uucia. llpumenenue
KOMNJIEKCHbIX YUCeL 0l peuleHUs PU3UYeCcKux u ceomempuyeckux 3a0ad.

Crenenb ¢ 1eabIM IOKasateneM. bunom Hwvromona. Hcenoavzosanue
nooxoosel hopmvl 3anucu OetCmeUmMeNbHbIX Yucesl OJis peuleHuss NPAKmu4eckux
3a0ay u npedcmasieHuss OAHHbLX.

ApudmeTnyeckuii KOpeHb HaTYpaIbHOW CTENEHU U €r0 CBOMCTBA.

CreneHb C palMOHAJIBHBIM I[OKAa3aTelieM HW €€ CBOWCTBA; CTEIEHb C
JNEHCTBUTEIBLHBIM MTOKA3aTEIIEM.

Jlorapudm uyuncna. CporictBa jorapudma. JlecaTUUHbIE W HATypaIbHbIC
sorapu(Mabl.

CuHyc, KOCUHYC, TAHT'€HC, KOTAHT'€HC YHMCJIOBOIO apryMeEHTa.
Apxcunyc, apKKoCuHyc u apKmau2enc Yucio8020 apeymMeHmd.
OYHKIIMU U TpaPUKH.

OyHKIMA, cnocoObl 3anaHus (QyHKUMU. B3anMmHO o0OpaTHbIE (QYHKIUU.
Komnozumus ¢yukuui. I'paduk dyHkumu. OneMeHTapHble TpeoOpa3oBaHUs
rpadukoB (pyHKLIHH.

OOnacTe ompeneNneHus U MHOXKECTBO 3HaueHU (pynkuuu. Hynu ¢pyHxumu.
[IpomexxyTku 3HaKomnoctostHcTBa. YUETHBIE U HeuéTHbIe ¢yHKUUH. [lepuonuueckue
¢byukuuu. IIpoMexxyTku MOHOTOHHOCTH (YHKUUH. MakCUMyMbl U MUHUMYMBbI
dbyuknuu. Hanbosnpiee n HanMeHbIlee 3Ha4YeHUS QYHKIIMA Ha TTPOMEXKYTKE.

Jlunelinas, kBaapaTWyHass W JAPOOHO-IMHENHAs (YHKUUU. DIJIEMEHTapHOE
UCCIIEJOBAHME U MOCTPOEHUE UX Ipa(uUKOB.
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CrenenHas GyHKIUS C HATypaJbHBIM U IIEJBIM TTOKazateneM. E€ cBoiicTBa u
rpaduk. CpoiicTBa u rpaduk KOpHS N-0M cTeneHu Kak (GYHKIUMKA OOpaTHOU
CTETICHU C HATypaJbHBIM TOKAa3aTelIeM.

[TokazaTenbHass u Jorapudmuueckas (QPyHKIIUH, UX CBOHCTBA M TpaduKH.
Ucnonb3oBanue rpa¢uKoB byHKIUH TUTSt pelIeHus ypaBHEHUH.
Tpuronomerpuueckas OKPYXHOCTb, OompeAesieHne  TPUTOHOMETPUUECKHUX
(GyHKIMIT 4MCIIOBOrO apryMeHTa.

DYHKYUOHATIbHbIE 3A6UCUMOCMU 6 pPEAalbHblX NpoYeccax U A6J1eHUsX.
I'paguxu peanvuvix 3a6ucumocmeil.

['padux xomnozunmu ¢yHkuuil. ['eomerpuueckue oOpas3pl ypaBHEHHH W
HEPABEHCTB HA KOOPAVWHATHOM IUIOCKOCTH.

Tpuronomerpuueckue (QYyHKIUUA, UX CBOMCTBAa W rpaduku. [paguueckue
Memoobl pewieHusi ypasHeHull u HepaeenHcms. I paguueckue memoovl peuieHus
3a0au ¢ napamempamu.

HUcnonvzosanue cpagurxos Gynkyuii 0as uUCCie008aHUsi Npoyeccos u
3agucumocmetl, KOmopvle 8O03HUKAIOM NPU peuteHuu 3a0ay u3 opyeux yuyeOHblx
npeomemos u peaibHoU AHCUZHU.

YpaBHEHUSI U HEPABEHCTBA.

ToxaectBa M TOXIECTBEHHbIE IIpeoOpa3oBaHUs. YpPaBHEHHE, KOPEHBb
ypaBHEHUs1. PaBHOCWIBHBIE ypaBHEHUsT W ypaBHEHMs-cIeACTBUA. HepaBeHCTBO,
pellIeHNEe HEPAaBEHCTBA.

OCHOBHBIE METOIBI PEIICHUS IETBIX U APOOHO-pAIMOHATBLHBIX YPAaBHCHUN U
HEpPaBEHCTB. Mmnozounenvl om 00HOU nepemenHou. [lenenue MHO20UNEeHA HA
MHozcounen ¢ ocmamkom. Teopema  be3zy. Mmnocounenvr ¢ 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 BBIPAXKECHUN. PellieHne TpUroHoMeTpUYECKUX yPaBHEHU.

Pemienne cucreM nHWHEWHBIX ypaBHEHHWM. Marpuia CUCTEMBI JIMHEWHBIX
ypaBHeHUM. OnpeaenuTenb Matpuibl 2 X 2 1 3 X 3, ero reOMETPUUECKU CMBICIT U
CBOIMCTBA; BBIYMCJICHUE €T0 3HAUCHHUS, IPUMEHEHUE ONPEAECIUTEINIs I PEIICHUs
CUCTEMBbl JIMHEHWHBIX YpaBHECHUU. Peuwienue npuxiaouvix 3a0ay ¢ HNOMOUWbBIO
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cucmemvl TUHEUHbIX ypasuenul. Hccaeoosanue nocmpoennot Mooenu ¢ noMowblo
mampuy u onpeoenumerell.

CucreMa W COB0OKYNHOCMb YpPAaBHEHUM U HEpaBEeHCTB. PaBHOCUIIbHBIC
CHUCTEMBI U CUCTEMBbI-CIIeICTBUSA. PaBHOCHIIbHBIE HEPABEHCTBA.

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

OCHOBHBIE METOABI PELICHUS HUPPANUOHAIIBHBIX HEpPaBEHCTB. (OCHOBHBIC
METO/Ibl PEIICHUSI CUCTEM U COB0KYNHOCMelU PaIlMOHAIbHBIX, UPPALIMOHATIBHBIX,
MOKa3aTeJIbHBIX U JIOTapu(PMUIECKUX YPaBHEHUU.

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

Ypaenenus, nepasencmea u cucmemvr ¢ napamempamu. Ilpumenenue
VPaGHeHUll, CUCmeM U HeEPABEHCME K PEeUuleHu0 MamemMamuieckux 3a0ad u 3a0ay
U3 paznuyHulx obaacmel HAYKU U PpealbHOU JHCU3HU, UHMeEPNpemayus nojyYeHHbIX
Dpe3yIbmamos.

Ilocmpoenue mamemamuueckux Mmooeneu peanrbHOU CUmyayuu c
nomowbio ypasHueHuii u Hepasercme. llpumenenue ypasuenul u HepageHCmMeE K
PEeULeHUI0 MameMamuyecKux 3a0ay U 3a0ad u3 paziuyHulx obracmel HAYKU U
PEANbHOU HCUZHU.

Hauana maremaTtudeckoro aHaiuza.

ITocaemoBaTenbHOCTH, CIIOCOOBI 3aJaHHs ITOCJIEIOBaTeabHOCTEH. MeTton
MaTeMaTU4YE€CKON MHIYKIIMU. MOHOTOHHBIC U OrPaHUYEHHBIC MOCJIEIOBATEIILHOCTH.
Hcmopus 803HUKHOBEHUST MAMEMAMUYeCcKo20 AHAIU3A KAK AHAIU3ad OeCKOHeuYHO
MAJIbIX.

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

HenpepoiBHbie (GYHKIMM W WX CBOWCTBA. TOYKM pa3pbiBa. ACHMITOTHI
rpadukoB ¢Gynkiuii. CBoiicTBa (QyHKUMH HENpPEpbIBHBIX Ha OTpe3ke. Meron
VHTEpPBAJIOB ISl PELICHUST HEPABEHCTB. [IpumeHneHue c8OUCME HEeNnpepbléHbIX
dyuKyul 01 peuwieHus 3a0ad.

ITepBas u BTOpas nmpou3BoaHble PpyHKIMH. OTIpeneicHne, TeOMETPUICCKUN 1
(bU3NYECKU CMBICI MPOU3BOIHON. Y paBHEHUE KacaTeIbHON K rpaduky (PyHKIIUH.

IIpown3BoaHBIE DJIEMEHTAPHBIX G YHKITUH. [IpousBonHas CYMMBI,
MIPOU3BEICHUS, YACTHOIO M KOMMO3UIIMUA (DYHKIIHH.
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[IpuMeHeHne MPOU3BOJIHON K MCCIIENOBAaHUIO (PYHKIMA HA MOHOTOHHOCTb U
3kcTpemyMbl.  Haxoxaenue  HamOOJbIIEr0 W HAUMMEHBIIEr0  3HAYECHUH
HEINPEpPbIBHON (DYHKLIMHU Ha OTpE3KE.

[IpuMeHeHne TPOU3BOAHONW IS HAXOXKACHHUS HAWIYUIIEro peIIeHUs B
MPUKIAIHBIX 3ajadax, JUIsl OINpeAesieHHUs CKOPOCTH M YCKOpPEHHs Ipoliecca,
3aJlaHHOTO (opMyJION WK TpaduKOM.

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

HNurerpann. ["'eomerpuueckuit CMBICIT WHTErpaa. Brruucnenue
omnpenenéHHoro uHTerpaia mo gopmyne Herorona — JleliOHuIA.

[IpuMeHeHne HHTErpaja Il HAXOXIACHHS IUIOMIAJeH IUIOCKUX (GUryp Hu
00BEMOB T€OMETPUUECKUX TEIL.

Ilpumepvr pewenuti ougpepenyuanvuvix ypasuwenuu. Mamemamuueckoe
MOOenuposanue peaibHulX NPOYecco8 ¢ NOMOUbI0 OUPhepeHyuaIbHbviX YpasHeHUll.

MHoXecTBa M JIOTHKA.

MHOXeCTBO, OINEpanuu HaJ MHOXKECTBAMHM W HMX CBOMCTBA. JlmarpamMmbl
Ouinepa — Benna. [lpumenenue meopemuko-mHONCECMBEHHO20 annapama Ois
ONUCAHUSL PeanbHblX NpPOYecco8 U SAGNeHUl, Npu peweHuu 3a0ad u3 opyaux
VUeOHbIX NpeoMemos.

Onpedeﬂenue, meopema, CBOUCMBO mamemamudeckKkoco 06’()67(7’1’161,
Cﬂedcmeue, aOKCIS’Clme]leWlGO, PABHOCU/IbHbIE YPABHEHUAL.

I'eomerpus.
[IpsiMbIE M TUIOCKOCTH B MPOCTPAHCTBE.

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

B3anmHOe pacnosniokeHue IMpsIMbIX B IIPOCTPAHCTBE: IEpeCEKarolmecs,
IapajulelibHble W CKpemuBarolmuecs npsamble. lIpusHaku cxkpemmBaromumxcs
npsiMbIX. [lapannenbHOCTh OPSMBIX U MJIIOCKOCTEN B IIPOCTPAHCTBE: NapaIEIbHbIE
IPsIMBIE B IIPOCTPAHCTBE; MapauIeIbHOCTh TPEX NPAMBIX; MAPAJUIETBHOCTh IPSAMOU
n 1miockoctu. [lapamnenbHoe W LEHTpaJIbHOE MPOSKTUPOBAHUE, H300paKeHUE
¢uryp. OCHOBHBIE CBOMCTBAa MapauieIbHOTO MPOEKTUpOBaHUs. M300paxeHue
buryp B napajyiieIbHOM MPOECKUHMHU. YTJIbl C COHANPaBICHHBIMU CTOPOHAMU; YIoOJI
MEXIy OpsAMBIMU B IpocTpaHCTBE. [lapannenbHOCTh IUIOCKOCTEN: MapajuieabHbIE
IJIOCKOCTH, CBOMCTBA rapajuieiIbHbIX IUIOCKOCTEN. [Ipocreime
MPOCTPAHCTBEHHBbIE (UTYyphl Ha IUIOCKOCTH: TETpadJp, MapajuiesienuIesn;
IIOCTPOCHUE CECUYCHUU.

[TeprieHANKYJISAPHOCTH MPSIMOM U MJIOCKOCTHU: MEPIEHANKYJISIPHBIE MPSAMBIC B
MPOCTPAHCTBE, MOpPsIMbIE NapaJUIeIbHbIE U NEPHNEHAUKYISAPHbIE K IUIOCKOCTH,
MPU3HAK TIEPHNECHAUKYJSIPHOCTH TMPSIMOM M IUIOCKOCTH, TEOpeMa O MNpPsIMOU
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MEPIEeHINKYJISIPHOMN IUIOCKOCTH. OptoroHnanbHOE MIPOEKTUPOBAHUE.
[lepnieHaUKYNSIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKU JO TUIOCKOCTH, PACCTOSIHUE
OT MNpsIMOM 10  TUIOCKOCTH,  HOpoeKIus  (Qurypsl Ha  IUIOCKOCT.
[lepnieHAUKYISIPHOCTh  TJIOCKOCTEW: TPU3HAK TMEPHEHAUKYISIPHOCTH  JBYX
wiockocten. Teopema O TpEX NEPHNEHAUKYISIpax. YTIJIbl B OPOCTPAHCTBE: YIrOJ
MEXAY MPSAMON U MJIOCKOCTHIO; JBYTPAHHBIA YTOJI, JIMHEWHBIA Yroji JBYTPaHHOTO
yrna. Ipéxepannviu u Mmuozoepanuvie yeavli. (Ceoucmea NAOCKUX V208
MHo2ozpanHo20 yana. Ceolicmea nioCKux u 08yepaHHblX Yeai08 mpexepaHHoco yaid.
Teopembl KOCUHYCO8 U CUHYCO8 O]l MPEXSPAHHO2O Yeaa.

BexkTopel 1 KOOpAMHATEI B IPOCTPAHCTBE.

[ToHsATHS: BEKTOp B MPOCTPAHCTBE;, HYJEBOW BEKTOp, MJIMHA HEHYJIEBOTO
BEKTOpA; BEKTOPbl KOJUIMHEApHBIC, COHAIPABJICHHBIE MW  MPOTUBOIMOJIONKHO
HanpaBJICHHbIE BEKTOPHl. PaBEHCTBO BEKTOPOB. JIeMCTBUS ¢ BEKTOPAMHU: CIIOKEHUE
U BBIYUTAHUE BEKTOPOB; CyMMa HECKOJbKHX BEKTOPOB; YMHOXEHHUE BEKTOpa Ha
yrciao. CBOWMCTBA CIIOKEHUS BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOpPA HA YMCIIO.
[lonsaTe koMmaHapHbIE BEKTOpHI. lIpH3HaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamnenenunena. Teopema O pas3lioKEHAM BEKTOpa IO TpPEM
HEKOMIUIAaHApHBIM  BekTopam. IIpsimMoyronpHas cucremMa  KOOpJAMHAT B
npoctpanctBe. Koopaunatel BekTtopa. Pasznoxenue BekTtopa mno 6asucy. CBs3b
MEX]ly KOOpJAMHATaMU BEKTOpa M KOOpPJAUHATAMM TOUYEK. YTOJ MEXIYy BEKTOpAMH.
CkanssipHoe MNPOU3BEICHUE BEKTOPOB. Bexkmopnoe yMHOOKCEHUE 8EKMOPOS.
Ceouicmea 6ekmopHo2o ymHodiceHus. Koopounamno-eexmophviti memoo npu
PpeuleHuu 2eomMempuyecKux 3a0ad.

MHOrorpaHHuKH.

Bunabsl MHOTOTpaHHUKOB; pa3BEpTKa MHOrorpanHuka. IIpusma: n-yrospHas
npusMa; npsiMasi U HaKJOHHas IPU3MbI; OOKOBasi WU MOJIHAs IOBEPXHOCTh
npusMsl. llapaiuienenunesn, NpsAMOYTOJbHBIM MapaJICIICIUIIE] U €r0 CBOMCTBA.
Kpamuatiwmuue nymu mna nosepxnocmu muozocpannuxa. Teopema Jilnepa.
llpocmpancmeennas meopema Ilughacopa. Tlupamupaa: N-yroiapHas HUPaAMUIA;
npaBWibHas U yceu€HHas nupamuabl. CpoiicTBa pEOep M OOKOBBIX TI'paHE
NPaBUIBHOM NUpamuabl. IIpaBuibHBIE MHOIOIpaHHMKM: INpaBUJIbHAs IIpU3Ma U
IpaBUJbHAsI NMUPAMUAA; MPABUJIIbHAS TPEYroJibHAs NHUpaMyuAa W IPaBUIIbHBIN
terpasnp; Kky6. IIpeacrtaBieHue o mNOpaBWIbHBIX MHOTOIPaHHHUKAX: OKTadp,
TOJIEKA’Ap U MKOCadIp.

BbruncieHnue 5JeMEHTOB MHOTOTPAHHUKOB: péOpa, auUaroHal, YIJIblL.
[nomaas OOKOBOW MOBEPXHOCTH U TMOJHOM TOBEPXHOCTH NPSMON TPU3MBI,
IJIONIAh OCHOBAHHWH, TeopemMa O OOKOBOW TIOBEPXHOCTH TIPSIMOM MPHU3MEL.
[Inomaas 60KOBOI MOBEPXHOCTU ¥ MOBEPXHOCTU MPABUIIBHON MTUPAMUJIBI, TEOpEMa
O IUIOLIAAY YCEYEHHOU MUPAMUBIL.

CMMMempM}Z 6 npocmpaHcmee. Onemenmel cummempuu npasuibHblx
MHOCOCPAHHUKOGB. CuMMempuﬂ 6 NnpasujlibHOM MHOCOCPAHHUKE., CUMMemMpPUs
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napannenenuneoa, CUMMempusi NPAGUIbHBIX NPU3M, CUMMEMPUs NPaAGUTbHOL
NUPAMUOBL.

Tena BpauieHus.

[lonsiTusi: HUIMHIAPUYECKAs TMOBEPXHOCTb, KOHHYECKAsi MOBEPXHOCTb,
cepuueckass MOBEPXHOCTh, OOpa3zyrolme mnoBepxHocTe. Tena BpaleHUs:
UUJIWHIP, KOHYC, YCEUEHHBIM KOHYC, cepa, map. Bzammuoe pacnosoxxeHue
cdepbl M MIOCKOCTH; KacaTejbHas IMJIOCKOCTh K cdepe. M3o0paxkeHue Ten
BpallleHHUs] Ha TUIOCKOCTU. Pa3BépTka nmimHapa U koHyca. Cummerpusi cepbl U
mapa.

O0béM. OcHoBHBIE cBolicTBa 00bEMOB Ten. Teopema 00 o00bEME
NPSAMOYTOJILHOTO TMapajuiesenurena u ciueactsuss u3z He€. OO0bEM mpsaMod U
HAKJIOHHOW TPU3MBI, IIJIMHIPA, THpaMUIbl 1 KoHyca. O0OBEM mIapa ¥ mapoBOTO
CEeTMEHTA.

KoMOuHaumu Tten BpamieHuss U MHOTorpaHHukoB. [lpu3ma, BHHcaHHas B
LWINHAP, ONMCaHHAas okKojo uunuHapa. Ilepeceuenne cdepsl u  mapa c
miockocThio.  Kacanuwe mapa u cdepsl miockoctbio. [loHsTHE MHOrOrpaHHHKA,
ONMCAaHHOIO OKOJO c(dephl, cdeppl, BIUCAHHONW B MHOTOTPAaHHUK WA TEJO
BpAaIICHMUS.

HHOHI&IIB IMOBCPXHOCTH HWJIIMHAPA, KOHYCA, IIIOIIAdb C(I)GpI)I ne€ yacTeu.

[Tono6ue B mpocTpancTBe. OTHOIIEHHE OOBEMOB, IUIONIAJIEH MMOBEPXHOCTEH
noso0HbIX Guryp. Ilpeobpazosanue nooobus, comomemus. Pewenue 3aoau na
NIIOCKOCMU C UCNIOIb308AHUEM CINEPEOMEeMPULECKUX MemOO08.

[TocTpoenue ceyeHUI MHOTOTPAHHUKOB W TEJ BpaIlCHUS: CEUYCHUS
nWinHApa (mapajijielbHO Y NEPHeHJIUKYISIPHO OCH), CEUYEeHHs KOHyca
(mapasiesbHOE€ OCHOBAHMIO U TPOXOSINEE Yepe3 BEpIIMHY), CEUECHHUs LIapa;
METOAbl  MOCTPOEHHS  CEYEHHH: METOJ  CJENOB, MemoO  BHYMPEHHE20
NPOEKMUPOBAHUSL, MEeMOO NEPEeHoca ceKyujeli n10CKOCmu.

JIBM>KeHUsT B MPOCTPAHCTBE.

suoicenus npocmpancmea. Omobpadsicenus. Jleudicenus u pageHcmeao gueyp.
Obwue ceoticmea OsudxceHuti. Buovl 06udceHull: napailenivHvili NepeHoc,
YEeHMPANbHAsi CUMMEMPUsl, 3ePKAIbHASl CUMMEmpPUsl, NOBOPOM GOKpPY2 NPAMOILL.
IIpeobpaszosanus nooobus. Ilpsmasn u cghepa Diinepa.

BeposTHOCTh U cTaTUCTHKA.
KomOunaropuxa.

BuHapHbIil cilydailHblid ONBIT (MCOBITaHUE), ycnex U Heyaada. HesaBucumele
ncnbiTanusa. Cepusi HE3aBUCUMBIX MCIBITAHUM J10 epBOro ycnexa. [lepecraHoBku u
daktopuan. Yucno coueranuii. Tpeyronsuuk Ilackansa. ®opmyna OuHOMaA
HeroToHa.

DneMeHThI Teopuu rpadoB.
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I'pad, cBsa3ubIil Tpad, myTu B rpade: nukibl 1 1enu. CteneHsb (BaJICHTHOCTB)
BepimnHBL. ['padnl Ha mIOoCcKOCTH. [lepeBhs.

CoObITHS1, BEpPOATHOCTb.

Ciy4daiiHble SKCIEPUMEHTHI (OIBITHI) U CIIy4YalHbIE COOBITHS. DJI€MEHTapHbIE
coObITUsl (MCXO0MBI). BEposSTHOCTH ClydalHOTO COOBITHS. BIM30CTh YacTOTHI |
BEPOSITHOCTA  COOBITHH. CnydyaliHble  OIBITHI c PaBHOBO3MOXHBIMU
3JIEMEHTAPHBIMU COOBITUSIMH.

Omnepanuy HaJ COOBITUSIMU: NIEpPECEUEHHE, 00BEIUHEHNE, TPOTUBOIIOJIOKHbIE
coopITus. [Iuarpammel Ditnepa. @opmyna CI0KEHUS] BEPOATHOCTEH

YcnoBHass BEpPOSITHOCTb. YMHOXXEHHE BEPOSITHOCTEN. [lepeso  cyuauHo2o
axcnepumenma. dopmyna mnosiHOW BeposTHocTH. Dopmyna baiteca. HesaBucumbie
COOBITHS.

Cepus HezaBUCUMBIX UcTibITaHUM bepryim. Cryuatinsiii 66100p U3 KOHEUHOU
COBOKYNHOCMIU.

Crny4alinple BEJTUYUHBI.

Cnyuvaiinass  BenuunHa. Pacnpenenenue  BepostHocTed.  [Imarpamma
pacnpenenenus. Onepaunu HaJ CIIydallHbIMU BEIWYUHAMU. bunapuas ciayyauHas
sgeruyuna. Ilpumepsl pacrpeneneHuii, B TOM 4YHUCIE€ T€OMETPUYECKOE U
OMHOMUAJIBHOE.

CosmecmHnoe pacnpedenenue 08yx cayuaunvlx eeiuuun. Hezaucumvie
CAYyYaliHble 8eIUYUHDL.

MaremaTuueckoe OXHUJAAHUE CIy4YallHOW BEJIUYUHBI (pacrpenesieHus).
[IpuMepsl mpuUMEHEHUS MAaTEMAaTHUYECKOTO OXHUAaHUS (CTpaxoBaHUE, JIOTEpes).
MaremaTudeckoe OXXUJaHUE OWHAPHOW CIIydyailHOW BeJIWYUHBI. MatemaTtudeckoe
OXHUJAHUE CYMMbI  CJIy4YaWHBIX  BE€JIWYMH. MaTreMaTudeckoe  OXKHUJIaHUE
reOMETPUYECKOTrOo U OMHOMHUAJILHOTO paclpe/ieICHUMH.

Jducnepcust W CTaHJAPTHOE  OTKJIOHEHHE  CIYYalHOW  BEJIUYUHBI
(pactipenenenusi). Jlucriepcuss OMHApHOUW CIy4yailHOW BEIMYWHBI. MaTeMaTH4eCcKoe
0XXUJAHUE NPOU3BEACHUS U TUCTIEPCHUSI CYMMBbI HE3aBUCUMBIX CIIyYalHbBIX BEJIMYWH.
Jucniepcusi u CcTaHAApTHOE OTKJIOHEHHME OWHOMHAIBHOIO paclpeacacHus.
Jlucriepcust U CTaHAAPTHOE OTKJIOHEHHE T'€OMETPUUYECKOTO pPacIpeneacHuUs.

HenpepeiBable ciydannble BennuuHbl. [Ipumepsl. DyHKIUS IUIOTHOCTH
BEPOSAAITHOCTU pacnpencieHus. PaBHOMEpHOE paclpeneireHue U €ro CBOMCTBA.
3anaun, NpUBOISIIME K IMOKA3aTEJIbHOMY PacCOpeNeICHUIO. 3a1a4u, NPUBOISIINE K
HOPMAJILHOMY pacrpeneneHuro. DOyHKUHA IUIOTHOCTH BEPOSATHOCTHU
MOKa3aTeJIbHOTrO pacupeaeaeHus, GyHKIMUS MIOTHOCTH BEPOSITHOCTA HOPMAJIBHOTO
pacnpenenenusi. OyHKUIMSA ILIOTHOCTA U CBOMCTBA HOPMAJIBHOI'O PacIpeneICHUs.

Ilocneoosamenvnocms  OOUHOUHBIX  He3dBUCUMbBIX cobwvimull. 3adauu,
npusoosawue Kk pacnpeoenenuro Ilyaccona.
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Kosapuayua  oeyx  cayuaunvix  eenuuun. Kooapduyuenm  aunennoti
koppensayuu.  Coemecmmuvle  HabmoOeHus  08yX  geaudun.  Bvlbopoumnwviii
KoopPpuyuenm kopperayuu. Paznuuue medncoy nuneliHoU C8:a3b10 U NPUUUHHO-
cnedCcmeeHHol ces3vi0. Jlunelinas peepeccus, Memoo HAUMEHbUWUX KEAOPAMOS.

ITousaTHe 0 3aK0OHE OOJIBIINX YHCE.

Hepasencmeo Yebwviwésa. Teopema Yeoviwésa. Teopema bepuynnu. 3axomu
bonvuux yucen. Boloopounwlii Memoo ucciedo8aHull.

DJEeMEeHThl MaTeMaTHUYECKOM CTATUCTHKH.

['eHepanbHasi COBOKYNHOCTb M Cily4yailHas BbIOOpKa. 3HAKOMCTBO C
BBIOOPOYHBIMU XapakTepucTukamMu. OLieHKa CPEeTHEr0 U AUCIIEPCUN F€HEPAIBHOMN
COBOKYITHOCTH C TIOMOIIbIO BBIOOPOYHBIX XapakTepUCTHK. OlLEHUBaHUE
BEPOSITHOCTEN COOBITUI MO BBIOOPKE.

Cmamucmuueckasn cunomesa. IIposepka npocmetiuiux 2unomes ¢ NOMOWbIO
CB0UCME U3YUEHHBIX PACHpedeeHU.

JIns BHEAyOUTOPHBIX 3aHATHA CTyJE€HTaM Hapsay C peleHueM 3aJad |
BBIIIOJIHEHHSI TPAKTUYECKUX 3aJaHU MOKHO MPEMAJIOKUTh TEMbI UCCIEA0BATEIbCKUX
U pedepaTuBHbIX pabOT, B KOTOPBIX BMECTO CEpHUHl OTHENIbHBIX MEJKHX 3aJad U
YIpaXHEHUH MPEAaraloTcs CIKETHBIE 3a/laHusl, TPeOyolne JINTEIbHON padoThl B
pamMKax OJHOM MaTreMaTW4YecKOW CcUTyauuu. OTH TEMbl MOLYT OBITh Kak
WHJVBUAYaJIbHBIMA 3aJIaHUSIMUA, TaK W TPYNIOBBIMU JJIi COBMECTHOTO BBIIOJHEHUS
UCCJIEIOBAHHSI.

[IpumepHbie TeMbI pedepaToB, AOKIAI0B, UCCIEI0BATEILCKUX TPOECKTOB

» HenpepriBHbIE 1pO0OH.

o [IpuMeHeHMe CIOXKHBIX MPOLEHTOB B 9KOHOMUYECKUX PacyeTax.
o [lapannenbHO€ MPOEKTUPOBAHMUE.

o CpenHue 3HaYEHUS U UX TPUMEHEHHUE B CTATUCTHUKE.

o BekTopHOE 3a1aHue MPSMBIX U TUIOCKOCTEN B TPOCTPAHCTBE.
o CroxeHrue rapMOHMYECKUX KOJeOaHuH.

o I'paduueckoe pemnieHue ypaBHEHH U HEPAaBEHCTB.

o IIpaBuriibHBIE U NOMYNPABUIIBHBIE MHOTOTPAHHUKH.

o KoHnueckue ceyeHus U UX MIPUMEHEHUE B TEXHUKE.

o Ilonsarue nuddepennmana u ero MPUIOKEHUS.

o (CxeMbl TOBTOPHBIX UCTIbITAaHUI bepHyIuu.

o HccnenoBanue ypaBHEHUN U HEPABEHCTB C MApaMETPOM.

20



6. TEMATUYECKOE IINIAHUPOBAHHUE 110 YYEBHOMY HPE/METY

[Tpu peanuzanuu conepkanus o01eo0pa3oBaTeIbHON yueOHOTOo MpeIMeTa
OVIIL.03.Y «Maremaruka» B npezaenax ocsoerust OIIOIT CIIO na 6a3e 0CHOBHOTO
oO1ero 00pa3oBaHus ¢ MOJy4yeHUeM cpeaHero ooduero oopazosanus [ITIICC3
MaKcUMasbHas yaeOHast Harpy3Ka oOydJaromuxcsi COCTaBIISCT:

Buj yueOHoit padoThl O0bem B yacax

O0beM 00pa3oBaTeIbHON MPOrpaMMbl 220

B TOM 4YHucCJI€:

TEOpeTHYecKoe 00yueHue 74

IPAKTUYECKHUE 3aHSITUS 122

y4eOHBIM TIJIAHOM

J'Ia60paTOpHI>Ie 3aHATUA
HC NIPCAYCMOTPCHBIL

KOHCYJIbTaIIH 8
camocTosTeNnbHas paboTa 8
IIpome:xxyTouHas arrecranus B popMe dK3aMeHa 8
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TEMATHUYECKHWM IJIAH YYEBHOT'O ITPEJIMETA «MATEMATHKA»

HaumenoBanue pasjenoB u Tem Bcero | Teopusi | IlpakTuuyeckue paGoThl
Asiredpa M Hayajga MaTeMaTHYecKoro 108 36 72
aHaju3a

Uucna v BBIUUCICHUS 22 8 14
VYpaBHEeHUsI U HEPABEHCTBA 30 8 22
OyHKIMM U rpaduxu 20 6 14
Havana marematumyeckoro ananmsa 32 12 20
MHosxecTBa U JIOTUKA 4 2 2
I'eomeTpus 46 20 26
[IpsiMbIe 1 TITIOCKOCTH B TPOCTPAHCTBE 12 6 6
BekTopbl 1 KOOpAMHATHI B NPOCTPAHCTBE 10 4 6
MHororpanHuku 10 4 6
Tena BpameHus 12 4 8
JIBU>KeHUsI B MPOCTPAHCTBE 2 2 -
BeposiTHOCTB U CTATHCTUKA 42 18 24
KombunaTopuxka 6 2 4
DneMeHTHl Teopuu rpagos 2 2 )
CoObITHs1, BEpOATHOCTH U 10 4 6
CityuaiiHple BETMUYMHBI 12 4 8
[TonsiTe 0 3akOHE OOJIBIINX YHCET 2 2 -
DneMeHThl MaTeMaTUYeCKOM CTAaTUCTUKU 10 4 6
KoncyabTanus 8 - -
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Bcero 204 74 122

7. YYEBHO-METOAMYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIIEYEHME ITPOT'PAMMBbI YYEBHOI'O ITPEJIMETA

7.1. OnucaHue MaTepHAJTbHO-TEXHNYECKOI 0a3bl, HEOOXOAMMOM 1151
OCYLIEeCTBJICHHSI 00Pa30BaTEJIbLHOIO MPOLecca

HanMeHnoBanmne noMemeHui 1is Anpec (MecTONOJI0KEHHE) TOMeIeHH i
NpoBeJeHUs1 BceX BU0B y4eOHOi JJIS1 IPOBe/IeHNs BCeX BUAOB Y4eOHOi
AesTeJIbHOCTH, IPeAyCMOTPEHHOI AesITeJIbHOCTH, NPeAyCMOTPEHH Ol
Ne Y4eOHbIM IUIAHOM, B TOM YHCJIe yueOHBIM IUIaHOM (B ciy4ae
MOMENIeHHS NJIS CAMOCTOATELHOMI peasuzanum 00pa3oBaTeIbLHOM
n/n padoThl, ¢ yKazaHUeM MepeyHs OCHOBHOIO nporpamMmmsbl B ceTeBoii popme
o0opynoBaHus, y4eOHO-HATJISIHBIX JAOMOJTHUTEIbHO YKa3bIBAETCS
NMocoOMii M UCOJIb3yeMOr0 MPOrPAMMHOI0 HAHMMEHOBaHUE OPraHU3alUH, C
obecreyeHust KOTOPOM 3aKJII0Y€EH I0T0BOP)
Kabuner MmaTreMaTU4eCKUX AUCLUILINH: 414056,
ydeOHast ayIuTOpus JIJIsl IPOBEICHUSI 3aHATUN | AcTpaxaHCKasi 00J1acTh,
BCEX BHUJIOB, B TOM YHCJIE TPYIIIOBBIX U r. ACTpaxaHsb,
VHJVBHIyAJIbHBIX KOHCYJIBTALMM, TEKYIIETO | p-H JIeHnHCcKui,
KOHTPOJISI U TPOMEXKYTOUHOM aTTecTarun yin. Tarumesa, 1. 18a,
1 1. Jocka yueOHas srax 4, kabuner Ne 413

2. Pabouee mMecTo mpernoaaBaTens

3. Kommuiekt yueOHON Mebenu Ha 25 yen.
4.Harnsansle nmocodus

S.IImakatsl TeMaTH4YECKHE

6. IlepeHOoCHON MyJIBTUMEANMHBINA KOMIUIEKT
7. Kanpkynaropsl — 25 mir.

st camoctositensHON paboThl: bubnmoreka, |414056,

YUTAIBHBIN 3aJ1 ¢ BBIXOJJIOM B HHTEPHET AcTtpaxaHckasi 0051acTh,
1. KommuiexkT yueOHoM Mebenu Ha 50 uen. . AcTpaxaHb,

2 |2 Kommexr y4eOHO-HaTJISAHBIX TOCOOMI p-H JIeHnHCKMiA,
3.Kommbrorep - 8 mir. yi. Tarumena, 1. 18a,
4.CrauMoOHapHBIN MyIbTUMEIUNHBII ITax 2, nomMeliecHue Ne7
KOMILJIEKT

7.2. PexkoMeHayeMasi quTepatrypa
a) OCHOBHAas ydeOHas JUTeparypa:

1. Anumos IIILA., Konsrun FO.M., TkaueBa M.B. u ap. Marematuka: ajiredpa u
Havajla MaTeMaTHICCKOro aHaim3a, reoMeTpus. Anredpa W Hadajla MaTeMaTHYECKOTO
ananmm3a. 10—11 knaccel: 6a30BbIN U yriry0i1. ypoBHH — 3-€ U3, - M., 2017.

2. Aranacsu JI.C., byty3oB B.®., Kagomues C.b. u ap. Marematuka: anredpa u
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Hayajga MaTeMaTH4eckoro aHanmsa. ['eomerpus. 'eomerpus (0a30BbI U yriyOJeHHbBIN
ypoBHH). 10—1 1kmaccel. — M., 2018.

3. Atanacsu JI.C., byty3oB B.®., Kanomues C.b. u ap. Marematuka: anredpa u
Hayaja MareMarudeckoro ananusa. ['eomerpus. ['eomerpus (0a30BbIil U yIiIyOJICHHBIN
ypoBHH). 10—1 1kmaccel. — M., 2020.

4, Marematuka: ydeOHoe mocooue / M.M. UYepnenoB [u ap.]. — Mockaa:
Poccutiickuii rocymapcTBeHHBIN yHUBEepcuTeT mpaBocynus, 2022. — 336 ¢. — ISBN
978-5-93916-959-2. — Tekct: smektponHsii // [PR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/122921.html

0) nomoaHUTENbHAs yueOHas TUTepaTypa:

1. Anekcanapos, A.J[. Maremaruka: anreOpa ¥ Hadajlla MaTEMaTHUYE€CKOTO
ananu3za, reometpus. ['eomerpus. 10-11 knaccel: yueOnuk / A.Jl. Anekcanapos, JILA.
Bepnep, B.U. Peokuk. — M.: U3gatensctBo «lIpocBemenne», 2020. — 257 c¢. — ISBN:
978-5-09-062551-7 / - TekcT: HEMOCPEACTBEHHBIM

2. Mopakosuu, A.I'. Anre6pa u Hadana matemaTudeckoro ananusa. 10 kimacc: B
2 9. Y. 1. YueOHuk s yyanmxcsi 001eoopa3oBaTesIbHbIX yUpexkaeHU (TpouiIbHbII
ypoBeHb) / A.I'. Mopakosuy, I1.B. CemenoB. - M.: Muaemosuna, 2020. - 457 ¢. — ISBN:
978-5-346-01200-9 / - TekcT: HEMOCPEACTBEHHBIM

3. Mopnkosuu, A.I'. Anre6pa u Hayana MareMarudeckoro anainusa. 11 kmacce: B
2 9. Y. 1. YueOHuUK i yyaniuxcsi 001eoopa3oBaTesIbHbIX yuapexaeHU (TpoIbHbIN
ypoBeHb) / A.I'. Mopakosuu, I1.B. Cemenos. - M.: Maemo3suna, 2020. - 351 ¢. — ISBN
978-5-346-03199-4/ - TekcT: HEMOCPEACTBEHHBIH

4. MopnkoBuy, A.I'. AnreOpa u Hauana Maremarudeckoro ananusa. 10 kmacc: B
2 4. Y. 2. 3agauHuk g yyamuxcs o0uieo0pa3oBaTenbHbIX YUpeKaAeHUN (TpoHIIbHBIN
ypoBeHb) / A.I'. Mopakosuu, JI.O. [lenumena, JI.U. 3BaBud [u ap.] - M.: MHeMo3uHa,
2020. - 336 c. — ISBN: 978-5-346-01202-3/ - Tekct: HEMOCPEACTBEHHBIN

5. Mopakosuu, A.I'. Anre6pa u Hadasia MaTeMaTudeckoro aHanusa. 11 kmacc: B
2 4. Y. 2. 3agauHuK 1 y4ammxcs o0nieo0pa3oBaTeNbHbIX YUpeKaeHUuH (TporiIbHbIN
ypoBeHb) / A.I'. Mopakosuu, JI.O. Jlenumena, JI.U. 3saBuu [u ap.],- M. : MHeMo3uHa,
2020. - 137 c¢. — ISBN: 978-5-346-02411-8/ - Tekct: HeMOCpEACTBEHHBIN

6. boromonoB H. B. Ilpaktudeckue 3aHsTus mo maremaruke B 2 4. Yactp 1:
yaeOHOe  mocobue  II  CPEIHEero poecCHOHATEHOTO obpasoBanus /
H. B. boromonoB. — 11-e uza., nepepad. u pon. — MockBa: U3natensctBo IOpaiiT,
2021. — 326 c. — (ITpodeccuonansuoe obpazoanue). — ISBN 978-5-534-08799-4.
— Texcrt: anexkrponnsiii / OBC Opaiir [caiit]. — URL.: https://urait.ru/bcode/470650

7. boromosioB H. B. Ilpaktuueckue 3ansiTus nmo marematuke B 2 4. Yactp 2:
yaeOHOe  mocobue IS CPEIHEero podeCcCHOHATBHOTO obpazoBanus /
H. B. boromonoB. — 11-¢ u3n., mepepad. u mon. — MockBa: U3marenscTBo Opaiir,
2021. — 251 c. — (ITpodeccuonansuoe odbpazoanue). — ISBN 978-5-534-08803-8.
— Texer: anexkrponnsiii // DBC FOpaiir [caiit]. — URL.: https://urait.ru/bcode/470651
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8. Marematuka B OTKpPBITOM KOJIIEKE [ DIEKTPOHHBIN pecypc| Pexxum noctyna:
http://www.mathematics.ru

9. lllunaues, B. C. Hauana Bbicmieit MmatemMatuku : yuye6Hoe mocooue / B. C.
[umnaueB. — 5-e uzA., crep. — Cankr-IlerepOypr: Jlanp, 2021. — 384 c¢. — ISBN
978-5-8114-1476-5. — TekcT: »neKTpoHHBIN // JlaHb: 2JIEKTPOHHO-OMOIMOTEUHAS
cuctema. — URL: https://e.lanbook.com/book/169483. — Pexum pocrtyma: s
aBTOPH3. TOJIb30BaTEIICH.

B) IEPEUYCHb YIEOHO-METOIMIECKOTO 00CCTICUCHHS:

Mertonuueckoe mocoOME 1O TEOPUU BEPOATHOCTEH M MaTeMaTHUYeCKOU
cratuctuke. CocraBurens Yykanosa JILA.

T') 2JIEKTPOHHO-OMOIMOTEYHBIC CHCTEMBI:
http://www.iprbookshop.ru

8.  OCOBEHHOCTHU OPTAHU3ALIMU OBYYEHUA 1JIs1 UHBAJIMAOB
N JINl C O'PAHUYEHHBIMHU BO3ZMOXHOCTAMMU 3/ 10POBb

Jns  oOydarommxcs W3 YHCIa WHBANUIAOB M JIMIl C OTPAaHUYCHHBIMU
BO3MOKHOCTSIMU 37I0POBbSI HA OCHOBAHUS MUCHMEHHOTO 3asBIICHUS YUCOHBIA TIPEAMET
OVILO3Y «MaremaTtuka» (KOHTPOJIb W OIIEHKA PE3yJbTaTOB OCBOCHMS Y4eOHOTO
npeaMeTa) peam3yercss ¢ y4eToM OCOOCHHOCTEW ICHXO(HU3WYECKOro pa3BUTHSA,
WHIUBUTyTBHBIX BO3MOKHOCTEH M COCTOSIHUS 370POBBS (Iajee — WHIANBUIYTbHBIX

0COOCHHOCTEH).
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Q. KOHTPOJIb 1 OIEHKA PE3YJIbTATOB OCBOEHUS
YUEBHOI'O ITIPEJIMETA
KOHTpOJIb 1 OLIEHKa pe3yJIbTaTOB OCBOEHUS y4€OHOTO IIpeIMETa

OCYHCCTBIIACTCA IIPCIIOAABATCIICM B ITPOLCCCC ITPOBCACHUS ITPAKTHYICCKUX BaH}ITHﬁ,
TCCTUPOBAHUA, a TAKIKC BBIIIOJIHCHUA CTYACHTAMH MHANBHUAYAJIbHBIX BaI[aHI/Iﬁ,

MPOEKTOB, UCCIICTOBAHUM.

Pesynbrarer 0OyueHus

Kpurepuu ouienku

MeTopI OIIEHKH

B pesynbrare ocBoenus npeamera odydaroutuiics qoipkeH | Ouenka « OTaM4HO»: Onenka

3HATh: pa60Ta BBIITOJIHEHA |PC3YJIBTATOB

e  3HAaueHME MaTeMATHYECKON Hayku s pemrenus | 1OTHOCTBIO; YCTHBIX OTBETOR,
3aj1a4, BO3HUKAIOUIMX B TCOPUH U MPAKTUKE; IUPOTY U B | B Jormyeckux | POIICHUA - 3a1at
TO e  BpeMs  OTrPaHMYEHHOCTh  NpPUMEHEeHHus | PACCYKICHMAX u (B TOM uncne
MaTeMAaTHYECKMX METOJOB K aHAIM3y M HMCCIEJOBAHMI0 | 00OCHOBaHMH npo(heCCHOHAIBH
MIPOLIECCOB U SBJICHUH B MPUPOJIE U OOIIECTBE; peleHus Hetr |©

. 3HAQ4YECHHUE IPAKTUKU KU BOIPOCOB, BO3HUKAIOIIMX B npo6esoB 1 omuboK; | OPHCHTHPOBAHHEAT
caMoii MaTematHke a1 (GOPMHpOBAHHS W pasBuTHs | B DElleHWH  HeT |X); TIPOBEPOTHBIX
MaTeMaTUYeCKOW HAyKW; HCTOPUIO DPAa3BUTHUS MOHATUS | MAaTEMaTHYECKUX pabor, 3ajaHui
YHcia, co3aHus MaTeEMaTHYECKOI0 aHanu3a, | omuoOoKk  (Bo3MOxHa |OK3aMCHA
BO3HHUKHOBCHUS U PA3BUTUA I'COMCTPHH oJIHa HETOYHOCTb,

° YHUBEpCAIbHBIN XapaxkTep 3aKOHOB JIOTUKHK | OMHKCKa, KOTOpasd HC

MAaTCMAaTHUYCCKUX paCCY)KHeHHﬁ, HUX TIPUMCHUMOCTL BO

ABIIACTCA CIICACTBHEM

BCEX 00JIACTSAX UETOBEUYECKOU NIEeATENbHOCTH; HE3HAHUS WJIH
. BEPOSITHOCTHBIA XapakTEp pas3IMYHBIX IpoleccoB | HCIOHUMAHUSA
OKpPY’KaloIllero MUPA; y4eOHOT0
CMBICJI HMJICAIM3AllMN, TO3BOJSIONIEH pelaTh 3a1auu MaTepHana).
peanbHOI JIEACTBUTEILHOCTH MaTemarndeckuMu | Ouenka «Xopomioy:
METOJaMH, MpPUMEpbl OIIMOOK, BO3HHUKAIOIIUX IpHU paboTa  BBINOJIHEHA
UJeaTn3alluu. MOJIHOCTBIO, HO
B pe3ysibTare ocBOeHHS IpeaMeTa 00ydarouuics JIOJDKEH 0bOCHOBaHMs  TIAroB
yMeTh: pelIeHs

o HEJIOCTaTOYHBI (eciu
. BBHITIONHATh apu(MeTHYeCKHe NeHCTBHUS, codeTras
YCTHBIE M IMCbMEHHBIE  NpPHEMB, NpHUMeHeHHe | J MondC
BBIUMCIIUTENBHBIX YCTPONCTB; HAXOAMTH 3HAUEHUS KOPHS 000CHOBBIBATE
HaTypaJlbHOW CTENEHHU, CTENEeHH C paluoHaTbHbIM | PACCYKICHHA HE
IMOKa3aTelIeM, aorapudma, HCIIOJIb3YsI npu | ABJSIOCH
HEOOXOTUMOCTH BBIYUCITUTEIIbHBIC YCTPOMCTBa; | CIELUAIbHBIM
MTOJIB30BAThCS OIEHKON W MPHKUIAKOW MPU MPAKTHIECKUX | 00BEKTOM
pacuerax; IIPOBEPKH);
. MPOBOANTH MO U3BECTHHIM (OpMyllaM U TpaBUIAM JOTYIICHBI o/tHa

npeoOpa3oBaHus OYKBEHHBIX BBIPAKEHUH, BKIIIOYAIOIIMX
CTENEeHHU, paJuKallbl, Jorapu(Mbl U TPUTOHOMETPUUYECKUE
CbYHKI_[I/II/I, BBIYUCIIATHh 3HAYCHUA YUCIOBBIX U 6yKBeHHBIX
BBIPAKCHUH, OCYIIECTBIISISE HEOOXOAMMBIC TTOICTAHOBKH U
npeoOpa3oBaHus;

. ONpeAeNiaTh 3HaueHWe (QYHKIUM TIO0 3HAYEHHUIO

OIIMOKA W €CTh JBa
— TpHU HENO4YETa B
BBIKJIAIKAX,

PUCYHKAX, 4YepTexkax
wm Tpadukax (eciu
9TH BUIBI paboOT HE
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apryMeHTa IIpH Pa3INyYHBIX croco0ax 3amaHus (QyHKIUH,
CTPOUTH TPAPUKH U3YIEHHBIX (PYHKIIHIA;

o OIKCHIBATH IO TPAaQUKy U B MPOCTEHIINX CITydasx
o (GopMyJie IOBEJCHHE W CBOMCTBA (YHKIIMH, HAXOIUTh
mo rtpaduky (YHKIMM HauOONbIINE W HAUMCHBIINE
3HAUCHUS;

J peliate  ypaBHEHUS,  IMPOCTEHUIINE  CHCTEMBI

ypaBHEHMH,  HCIOJB3YS CBOMCTBA  (QYHKUMH M HX
rpaduKoB;
o BBIUUCIIATH IIPOU3BOJHBIE U

NEepPBOOOPA3HBIC AMEMEHTAPHBIX  (YHKIMNA, HCHOIB3YA
CIIPAaBOYHBIC MATCPUAJIbI;

o UCCIIeoBaTh B MPOCTEHIINX ciydasxX (PyHKIMHM Ha
MOHOTOHHOCTb, HAXOJUTh HAWOOJBIINE W HAUMEHBIIUE
3Ha4eHUs1 (YHKIHUH, CTPOUTH TPAPUKH MHOTOUICHOB U
MPOCTEUIINX PAMOHAIBHBIX (DYHKIIHIA C UCTIONBb30BaHUEM
anmapara MaTEeMaTU4YeCKOro  aHaJIW3a; BBIYMCIATH B
MPOCTEUIINX Ciy4asX IUIOM@AAM C HCIOJIb30BAaHUEM
epBOOOpa3HON;

o pemars  palMOHAIbHbIE,  IOKa3aTelbHbIE U
Jorapugmuueckue ypaBHEHUS "
HEpaBEHCTBA, IPOCTEHIINE UppalMOHAIbHBIE u
TPUTOHOMETPUUYECKUE  YpaBHEHMs,  UX  CUCTEMBI,

COCTaBJISTh YPAaBHEHUS U  HEPABEHCTBA IO  YCIOBHIO
3a/layM;, MCMOJb30BaTh MJIA MNPUOIUKEHHOTO pEeIlIeHUs
ypaBHEHUI U HEPABEHCTB rpaduueCcKil METO;

J n3o0paxarb ~ Ha  KOOPJAMHAaTHOW  IUIOCKOCTH
MHOXECTBA PEIICHUM MPOCTEHINUX YPaBHEHHM M HX
CUCTEM;

. pemars npocrednire KOMOWHATOpHBIE — 3a/laud
METOAOM THepebopa, a TakkKe C HCIOJIb30BaHUEM
U3BECTHBIX (hopMyI;

° BBIYHCIIATH B HpOCTGI\/’IIIII/IX clIydadax BCEPOATHOCTH
COOBITHIT HA OCHOBE noacycTa 4ucijia uncxoaos,

L4 pacIrio3HaBaTb Ha HcpTeKax u MOACTAX
IMPOCTPAHCTBCHHELIC (I)OpMBI; COOTHOCHUTb TPCXMCEPHBIC
O0OBEKTHI C UX OIIMCaHUAMMU, I/I306pa)KeHI/I$IMI/I;

L OIMMUCBIBATH B3aMMHOC pPACIIOJIOKCHHUE IIPSAMBIX H
IUIOCKOCTEH B MMPOCTPAHCTBE, APr'YMCHTUPOBATL CBOU
CYKACHUA 00 3TOM PacCIiOJIOKCHHUHU

o AQHAJIM3UPOBATh B IPOCTEMIIMX CIy4dasxX B3aHMMHOE
pacrioyio’keHue 0ObEKTOB B IPOCTPAHCTBE;

o n300paxkaTb OCHOBHBIE MHOTOTPAaHHUKU M KpYTJble
Tesa; BBIIOJIHATH YEPTEKHU 110 YCIOBUAM 3a/a4;

o CTPOUTH MpPOCTEHIINE CceueHUs Kyba, MpPHU3MBL,
MApaMUJbl; pelaTh IJIAHUMETPUYECKUE M IPOCTEUIINe
CTEPEOMETPUYECKHE 3a1a4u Ha HaxO0XJICHUE

TCOMETPUUCCKUX BEJIWYMH (JUIMH, YIJIOB, IUIOLIAJEH,
00BbEMOB);

. UCIIOJIb30BaTh MPU PEHICHUH CTEPEOMETPHUUYECKHUX
3a/1a4 MIaHUMETPUIeCKUue (PaKThl U METOIBI;

° MIPOBOJINTh JIOKA3aTeJbHBIC PACCYXKICHUS B XOJE

SIBJISUTACH
CHEIATbHBIM
00BEKTOM MPOBEPKH).

OueHka
«yILOBJ'IeTBOpI/ITeJ'II)HO»I
JOTTYIIEHO ooitee
OJHOM OIIMOKH HIIN
Oojee IBYX — Tpex
HEJI0YETOB B
BBIKJIAJIKAX,
gepTexax WJIN
rpadukax, HO
oOyuatroruics
oOJazmaer
00s13aTeIbHBIMU
YMEHUSIMH o
IIPOBEPSEMON TEME.

Orenka
«HeynoBneTBopuTenbH
o»: JOTYIIIEHBI
CYILIECTBEHHbIE
OomuOKH,
IIOKa3aBIIKe, 4TO
oOyyaromuics HE
oOJazaer
00s13aTeNbHBIMU
YMEHUSIMU IO JaHHOU
TEME B IIOJIHON MepeE.
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| pelueHns 3a1au.

28



	52fc2154e6bc4763a45a2ea39e49002ab1ab03ea48c0f45044af2927529edfd8.pdf
	ОДОБРЕНО
	52fc2154e6bc4763a45a2ea39e49002ab1ab03ea48c0f45044af2927529edfd8.pdf

