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1. IIOACHUTEJIbHAA 3AITMCKA

PabGouass mporpamma ob6mieoOpa3zoBaTenbHOro yueOHoro mpeamera OVYIL03.Y
«MareMatnka» TpeIHA3HAYCHA I W3YYCHUS MAaTeMAaTHKH B MPO(eCcCHOHATBHBIX
o0pa3oBaTeIbHBIX OpraHU3ANMIX, pPEATH3YIOIMMX 00pa30BaTEIBHYIO IPOrpaMMy
cpeaHero oOmiero oOpa3oBaHUsl B IpejeiaX OCBOCHHS OCHOBHOU MpodeCcCHOHATBHOM
obpazoBatenbHoil mporpammbl CITO (OIIOIT CIIO) nHa 6a3e OCHOBHOTO OOIIEro
o0pa30BaHuUs NP MOJATOTOBKE CIECITUAIMCTOB CPEIHETO 3BEHA.

[Iporpamma paszpaborana Ha ocHoBe TpeOoBanuii PI'OC cpegnero o01IeTO
o0pa3oBaHus, MPEIBABISAEMBIX K CTPYKTYpE, COJICPKAHUIO M PE3yJbTaTaM OCBOCHUS
yuyeOHOro mnpenMera  «MaTemaTHka», B COOTBETCTBHM C PekOMEHIAIUsSIMU 10
OpraHM3alliyd TONYYEHHUsI CpeaHero oOmero oOpa3oBaHHWS B Mpelenax OCBOCHUS
00pazoBaTeIbHBIX MPOrpaMM CpPEIHEro MPOPECCHOHANBHOTO 00pa3oBaHus Ha 0ase
OCHOBHOTO  o0miero  oOpa3zoBaHHsl C  y4eToM TpeOoBaHmii  (emepanbHBIX
TOCY/JIapCTBEHHBIX 00pa30BaTEIbHBIX CTAaHAAPTOB W TIOJydaeMod MpodecCuu WIn
CIENUATBbHOCTH CPEHEr0 MpodecCHOHaTLHOTO 00pa3oBaHUs.

Copnepxkanue TporpamMmbl  «MaTemMaTHKa»  HANpaBJIICHO Ha  JIOCTHIKCHUE
CIEIYIOIIMX LeJe:

. obecnieueHue CcHOPMUPOBAHHOCTH  MPEJCTABICHUNA O  COIHUAIBHBIX,
KyJIbTYPHBIX ¥ HICTOPHUYECKUX (PaKTOpPaX CTAHOBICHUS MAaTEMAaTHKU;

. obecrnieueHne CPOPMHUPOBAHHOCTH JIOTHYECKOTO, aJTOPUTMHUYECKOTO |
MaTeMaTUYECKOTO MBIIUICHHUS;

. obecniedueHre cOpMUPOBAHHOCTH YMEHUH MPUMEHSITH OTyUYESHHBIC 3HAHUS
NpY PEIICHUH Pa3IUIHbIX 33]1ad,

. obecnieueHre chOpMUPOBAHHOCTH MPECTABICHUI O MaTEMaTHKE KaK 9acTH

0OIIIEYeIOBEYECKON  KYIbTYypbl, YHUBEPCAIbHOM SI3bIKE HAyKH, I[1O3BOJISIONIEM
OMKCHIBATh M M3y4YaTh peajbHbIC MPOIIECCHI U SBICHUS.

B nporpamMmy BKIIOYEHO conepkKaHHE, HaIpaBiIeHHOE Ha (HOPMHUPOBAHHUE Y
CTYJICHTOB KOMIIETCHIIMH, HeoOXoauMbIX 11 kadecTtBeHHOro ocBoeHust OITOIT CITO Ha
0a3e OCHOBHOI'O O0OIIIEro 0Opa30BaHMS C MOJYYCHHEM CPEAHETO OOIIero oOpa3oBaHMS; -
MpOrpaMMbl MOATOTOBKY criennanucToB cpeanero 3seHa (IITICC3).

[Iporpamma yyeOHOro mnpeaMera «MaTemarnka» SBIS€TCS OCHOBOM st
pa3paboTku pabodyux MporpaMM, B KOTOPBIX MPOQPECCHOHAIBHBIE 00pa30BaTEIbHbBIC
OpraHu3alliy, peaju3yiolme o00pa3oBaTeNbHYI0 MPOrpaMMy CpEIHEro oOIIero
obpazoBanus B mpenenax ocBoeHus OIIOII CIIO nHa 6a3e OCHOBHOro OOIIETO
o0pa3oBaHus, YTOUHSIOT COJEpKaHWE Y4eOHOro MaTepuala, MOCIeA0BATeILHOCTh €ro
M3YYEeHUS, pacupeiesieHue YIeOHbIX 9acoB, BUIBl CAMOCTOSITEIBHBIX paOOT, TEMaTUKY
pedepaToB (OKIAI0B), UHANBUAYATBHBIX MPOCKTOB, YUYUTHIBAs CHEIUPUKY MTPOTrPaAMM
MOATOTOBKM  CIHEIUAINCTOB CPEJHEr0 3BEHAa, OCBaWBaeMoOWl mpodeccud WiIH
CHEUUATIBHOCTH.



2. ObIIIAA XAPAKTEPUCTHUKA YUYEBHOTI' O IIPEJIMETA

MaremaTuka gBiseTcs pyHIaMEeHTaIbHbIM 0011€00pa30BaTEIbHBIM IPEIMETOM
CO CJIO’KMBILHUMCS YCTOMUMBBIM COAEPKAHUEM U OOIMMH TPEOOBAHUSIMU K MOATOTOBKE
o0y4Jaromuxcs.

B mpodeccuoHanbHbiXx  00pa3oBaTENbHBIX  OpPraHU3aLMIX, PEATU3YIOIIUX
o0pa3zoBaTebHYI0 MPOTPpaMMy CpelHEro oOiiero oOpa3oBaHUsl B IMpejeiax OCBOCHUS
OIIOII CIIO na 6a3e 0CHOBHOro OOLIEro 0Opa3oBaHUs, U3yUCHHE MAaTEeMaTHUKU HUMEET
CBOM OCOOEHHOCTHU B 3aBUCUMOCTH OT MPOoQuiist mpodhecCuoHaIbHOI0 00pa30BaHMs.

I[Ipu ocBoenun cnemuanbHocTe  CIIO  TexHomoruueckoro  npodus
npodeccuoHaIbHOr0 00pa3oBaHMs MaTeMarhka Hu3ydaercs Oosee YriyOJIeHHO, Kak
npodunpHas y4yeOHas JUCHUIUIMHA, YYUTHIBaIOIIas CHeuu(HuKy OCBauBaE€MBbIX
CIICLIUAJILHOCTEM.

DTO BBIPAXKAETCS B COJAEPKAHUU OOYUYEHUS, KOJUYECTBE YaCOB, BBIACIIIEMBIX Ha
U3y4YEeHHE OTIEIBHBIX TEM MPOTrPaMMBbl, TNIyOMHE X OCBOEHUS CTyACHTaMH, oObeMe U
XapakTepe MPaKTUYECKUX 3aHATUM, BHJIaX BHEAYAUTOPHOM CaMOCTOSITENIbHOW pabOThI
CTYJIEHTOB.

OO6mue uenn M3ydeHus: MaTeMaTHUKUA TPAJULIMOHHO PEaU3yIOTCs B YEThIpEX
HAIPABJICHUSIX:

1) oOmee mpeacTaBiIeHne 00 UAEsIX U METOIaX MaTeMaTHKH;

2) HHTEJUIEKTyaJIbHOE Pa3BUTHCE,

3) OBJaJieHuEe HEOOXOAMMBIMU KOHKPETHBIMH 3HAHUSMHU H YMECHHSIMH,
4) BOCIIUTATEIILHOE BO3JCHCTBHE.

[Mpodunm3anus 1eneii MaTeMaTHUECKOTO 00pa30oBaHMs OTpa’kaeTcs Ha BBIOOpE
NPUOPUTETOB B OpraHu3anuyd ydeOHOW JesTenbHOCTH oOydwarommxcs. s
TeXHOJIOTHYeckoro mpoduns mnpodeccuoHanpbHOro 00pa3oBaHUsS BBIOOp IIEJCH
CMEIIaeTcss B MparMaTHYeCKOM HampaBlIeHUH, TNPEAyCMATPHUBAIOIIEM YCHIICHUE |
paciiipeHne MPUKIAJHOTO XapakTepa H3ydeHUS MaTEeMaTHKH, MPEeUMYIIECCTBEHHOU
OpPUCHTALIMU HAa AITOPUTMHUYECKUAN CTHIIb TO3HABATECIHHOMN JICSITETLHOCTH.

N3yyenne MareMaTuku Kak MpOo(UIBHOTO 00I1e00pa30BaTeIbHOTO YIEOHOTO
MpeIMETa, YUYUTHIBAIOMIETO CIENM(PUKY OCBAMBAEMBIX CTYACHTAMH CIICIIMATEHOCTH
CIIO, obecnieunBaeTcs:

. BBIOOPOM Pa3IUYHBIX MTOJIXO/I0B K BBEJICHUIO OCHOBHBIX TTOHSTHI;

. dbopMupoBaHUEM  CHCTEMBl  YYE€OHBIX  3aJlaHWi, O0O0ECIeUYNBAIONINX
3¢ (PEeKTUBHOE OCYIIECTBICHHE BHIOPAHHBIX IEJIEBBIX YCTAHOBOK;

. o0orameHreM CrHeKTpa CTWied Yy4eOHOW JeITeNbHOCTH 3a  CUeT

COrJIacOBaHHWS C BEOYIIMMH JCATCIBHOCTHBIMU XapaKTCPUCTHKAMU BBIOPAaHHOM
CICIUATBLHOCTH.

[IpoduibHas cocTapisiomas OTpaXkacTCs B TpeOOBaHUAX K IOATOTOBKE
00yJaromuxcs B YaCTH:

. oO1Ieil cucTteMbl 3HAHWM: COAEpKATENbHbIE MPUMEPHl HCIOIb30BaHUS
MaTeMaTU4YeCKUX UJeH U METOJ0B B MPOHECCUOHAIBHOM eI TEbHOCTH;
. YMEHU: pa3ianyue B ypOBHE TpeOOBaHUN K CIOXHOCTH MPUMEHSIEMBIX
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aJTOPUTMOB;

. MPAKTUYECKOTO HCIOJIB30BaHMUSI TMPUOOPETEHHBIX 3HAHUW W YMEHUU:
WHIUBUIYAJILHOTO YY€OHOTO ONBITa B TIOCTPOCHHHM MaTeMaTHYECKUX MOJIETICH,
BBITIOJTHEHUU UCCIIEA0BATEIIBCKUX TTPOSKTOB.

Taxum 0Opa3zoM, peanu3anus cofepkaHus y4eOHOTO MpeaMeTa OpUEHTUPYET Ha
MIPUOPUTETHYIO POJIh TPOIECCYATBHBIX XapaKTEPUCTHUK YIeOHON pabOThI, 3aBUCIITUX OT
npoduis npodecCUOHATBHOTO O00pa3oBaHUs, TMOJYYEHHUS ONbITa HCIOJIB30BAHUS
MaTeMaTUKH B COJCPKATEIbHBIX M TPO(PECCHOHATBLHO 3HAYMMBIX CHUTYAIHsSIX TI0
CpaBHEHHI0O C (OPMaIBHO-YPOBHEBBIMH  pPE3yJIbTAaTUBHBIMH  XapaKTEPUCTHKAMHU
o0y4eHusl.

Conepxanne ydeOHOTO mpeaMeTa pa3paboTaHO B COOTBETCTBHU C OCHOBHBIMU
coJiepKaTeIbHBIMU JIMHUSIMU OOYYCHHSI MAaTCMaTHKE

. anrebpanueckas JIMHMS, BKJIIOYAIOIAs] CHCTEMATHU3AlMI0 CBEICHUH O
Yyuciax;, M3yuYeHHEe HOBBIX U 0000IIEHHE paHee M3YyUYCHHBIX omepaluil (BO3BeJcHUE B
CTEIEeHb, U3BJICUYEHNE KOPHSI, JJorapuMUpPOBaHUE, CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC
U o0paTHbIe K HHMM); M3y4YEHHE HOBBIX BHUJOB YHCIOBBIX BBIpAKCHUN U (POpMYI;
COBEPIICHCTBOBAHUE TPAKTUYECKUX HABBIKOB M BEIYUCITUTEILHON KYJIbTYPBI, pACIIUPEHUE
U COBEPILIEHCTBOBAHME alreOpanyeckoro ammapara, cGOpMHpPOBAHHOTO B OCHOBHOM
IIKOJIC, ¥ €T0 MMPUMEHEHHE K PEIICHHUI0O MAaTEMAaTUUECKUX U MPUKJIAIHBIX 33/1a4;

. TEOPETUKO-QYHKIIMOHATbHAA JIMHUSA, BKIIOYAIONIAs CHUCTEMATHU3AlUI0 U
paciiupeHue cBeJeHuN O (QYHKIUSAX, COBEPIIEHCTBOBAHUE TpadUyecKuX YMEHHI;
3HAKOMCTBO C OCHOBHBIMHU HJIEIMH U METOJIaMH MaTEMaTHYECKOTO aHaju3a B 00beMme,
MO3BOJIAIONIEM HCCJENOBaTh JJeMEHTapHble (YHKIMM U pemarh MNpocTeiine
reoMeTpuieckue, Gu3nuecKue 1 Ipyrue MpuKiajaHbe 3a1auu;

. JIMHUS YpaBHEHUI 1 HEPABEHCTB, OCHOBAHHAsI HAa TIOCTPOCHUH U MCCIIEIOBAHUM
MaTeMaTUYeCKUX MOJIENIeH, Tiepecekaromiascs ¢ anreOpandeckoil W TEOPETHKO-
(YHKIIMOHAILHON JIMHUSIMH M BKJIIOYAIOIIAsl Pa3BUTHE W COBEPIICHCTBOBAHUE TEXHHUKHU
areOpanyeckux MpeoOpa3oBaHUN Ui PEIICHUS ypaBHEHUH, HEPaBEHCTB U CHUCTEM;
(dbopmupoBaHue CHOCOOHOCTH CTPOUTH M UICCTIEIOBATH POCTEHIIINE MATEMATUYECKIE MOICITTN
NP pEIIEHUH MPUKIAIHBIX 33/1a4, 3a/1a4 U3 CMEKHBIX U CTICIUATbHBIX TUCIUILINH;

. reoMeTpuuecKkasl JIMHUSA, BKIIOYAOIIAs HAarJisigHblE MPEACTABICHUA O
MPOCTPAHCTBEHHBIX (UTYpaX U M3YYCHHE HX CBONCTB, (OpPMHpOBAHHE H Pa3BUTHE
MIPOCTPAHCTBEHHOT'O BOOOPaKEHUS, PA3BUTHE CIOCOOOB T€OMETPUUYECKUX H3MEPEHUH,
KOOPAMHATHOTO M BEKTOPHOTO METOJIOB ISl PELICHUS] MATEMAaTUYECKUX U MPUKIATHBIX
3a;ay;

. CTOXacTUYecKasi JIUHUS, OCHOBAHHAsI HA Pa3BUTUU KOMOMHATOPHBIX YMEHUM,
MIPEJICTABICHUI O BEPOATHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSIX OKpPYKAIOIIEro
MHpa.

B mnnmanax  mporpammbl  y4eOHBIM ~ Marepuan  MPEACTaBiIeH B (opMme
4epeayroIerocs pa3BepThIBAHUS OCHOBHBIX coAepkKaTeIbHBIX JVHUHT
(anreOpanveckod,  TEOPETUKO-(QYHKIMOHAIBHOM,  ypaBHEHHM U  HEPABEHCTB,
F€OMETPUYECKON, CTOXaCTMYECKOM), 4YTO TO3BOJSET THUOKO HCHOJb30BaTh HX
PacCIONOKEHHE U B3aUMOCBSI3b, COCTABISATh pab0OUYMil KaJIeHAAPHBIN MJIaH, MO-PA3HOMY
yepeays yueOHble TeMbl (TJaBbl Y4€OHUKA), YUYUTHhIBAsA MPpopuis NpodecCuoHaIbHOTO
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oOpazoBanus, creuuduky ocBauBaeMoir npodeccun CIIO mnm cneumnansHocTu CIIO,
TIIyOMHY W3YUYEHUSI MaTepHalia, ypOBEHb IMOJATOTOBKH CTYJICHTOB IO TPEIMETY.

[Ipennaraembie B TeMaTHUECKUX IDIAHAX pPa3HBIE 00OBbEMBI Y4eOHOTO BPEMEHH Ha
M3y4YCHUE OJHOW W TOW K€ TEMBbI PEKOMEHIYETCS HCIIONB30BaTh JJISI BBITOJTHCHUS
pa3IMYHBIX Y4eOHBIX 3amaHuil. TeM caMbIM pa3nmuuusi B TPEOOBAHUAX K pe3ybTaTam
00yUYeHUSI IPOSBATCSI B YPOBHE HABBIKOB I10 PEIICHHIO 33]1a4 M OIBITE CAMOCTOSTEIHHOM
paboTHI.

N3yuenne  obOmieoOpazoBaTenbHOM — ydueOHOro mpenmera  «MaTeMaTuka
3aBEpINAETCs TOJBEICHUEM HTOTOB B (JOpME 3K3aMeHa B paMKax IPOMEKYTOUYHOU
aTTecTally CTyJAeHTOB B mpouecce ocBoeHust ocHoBHOU OIIOIT CIIO ¢ momy4yeHunem
cpeanero obmiero oopazosanus (IIKPC, ITICC3).

B paznene nporpammer «Conepikanne yaeOHOTO MPEAMETa» KypCUBOM BBIJCICH
MaTepHall, KOTOPBIA MPU H3yYCHUH MaTEeMaTUKH KOHTPOJTIO HE TTOJICIKHUT.



3. MECTO YYEBHOI'O ITPEAMETA B YYEBHOM IIJIAHE

VYyeoOnsiii npeamer OVYIL03.Y «MatemaTuka» gBisieTcsl y4eOHbIM MPEAMETOM
o0s3aTenbHON NpeaAMeTHON obnactu «MatemaTtuka u uapopmatuka» OI'OC cpennero
o01iero oOpa3oBaHus.

B mpodeccronanbHbIx 00pa3oBaTEIbHBIX OpPraHU3ANMIX YYCOHBIM TMpeaMeT
OVIIL.03.Y «MaTtematuka» uzy4aeTcsi B 00111€00pa3oBaTeIbHOM IIUKJIE YYEOHOTO IJIaHa
07.02.07 Apxutektypa Ha 6a3e OCHOBHOT'O 00IIero 00pa3oBaHusI.

B yue6nbix mnanax IITICC3 yueOHsblii npeamer «MaremaTHKa» BXOJUT B COCTaB
o0mmx o011eo0pa3zoBaTeIbHbIX YYEOHBIX MPEAMETOB, (POPMUPYEMBIX U3 00s3aTEIbHBIX
npeameTHbix obsacteit ®I'OC cpennero oduero odpa3zoBaHus, Ui ClIEHUAIBHOCTEN
CIIO cootBeTcTBYMOLIEr0 NPOpUIT NPOPECCUOHATBHOIO 00pa30BaHUSL.

4. TNTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA YUEBHOI'O ITPEJIMETA

OcBoenue conepxxanus yueoHoro npeaqmera OYIL.03.Y «MaTtemaTuka»
o0ecrneunBaeT JOCTHXKEHNUE CTYJEHTAMHU CIEAYIOIINX pe3yJIbTaTOB:

JUYHOCHIHbIX.

JI.1 chopMuUpOBaHHOCTh TPAKIAHCKOW MMO3UIMHU OOYyYarolIerocss Kak aKTUBHOTO H
OTBETCTBEHHOTO YJIEHA POCCUHUCKOTO OOIIECTBa;

J1.6 YMCHHUC BSaHMOﬂCﬁCTBOBaTB C COONHUAJIbBHBIMHU HMHCTUTYTaMH B COOTBCTCTBUHU C HUX
(1)YHKLII/I}IMI/I N HAa3HAYCHHCM,

JI.8 chopMUPOBAaHHOCTh POCCUMCKON Tpa)KJTaHCKOM HWIEHTUYHOCTH, IMATPUOTHU3MA,
YBaXKEHUS K CBOEMY HapoJay, YyBCTBa OTBETCTBEHHOCTH Iepen PonuHoi, ropaoctu 3a
CBOM Kpa#, cBOIO PoauHy, CBOW S3BIK M KyJbTYpYy, IMPOIUIOE W HACTOSAIIEE
MHOT'OHAIIMOHAJIBHOTO Hapoa Poccuu;

JI.11 oco3HaHue TyXOBHBIX LIEHHOCTEN POCCHIICKOIO HApOAa;
JI.12 cdopMupoBaHHOCTh HDABCTBEHHOT'O CO3HAHUS, ITUUECKOTO MTOBEICHUS;
JI.14 oco3HaHMe JTUYHOTO BKJIaJa B IIOCTPOCHUE YCTOMUYHUBOTO OYIYIIETO;

JI.L16 ocreTMyeckoe OTHOIIEHHWE K MHPY, BKIIOYAs AICTETHKY ObITa, HAYYHOTO U
TEXHUYECKOr0 TBOPUECTBA, CIIOPTA, TPYAA U OOLIECTBEHHBIX OTHOIICHUH;

JI.20 chopMHpOBAHHOCTH 3JIOPOBOTO M 0Oe30mMacHOTO 00pa3a >KU3HHU, OTBETCTBEHHOTO
OTHOIIIEHHUS K CBOEMY 3JI0POBBIO;

JI.23 TOTOBHOCTH K TPYZly, OCO3HAHUE IIEHHOCTU MacTEepPCTBA, TPYAOIIOOUE;

JI.25 wunTepec k paznuuHbIM cdepam TpoPecCUOHATBLHON JEATETbHOCTH, YMEHHUE
COBEpIIaTh OCO3HAHHBIM BbIOOp Oyayiieil npodeccuu U peanru30BbIBaTh COOCTBEHHBIE
KU3HEHHBIE TUIaHbI;



JI.26 TOTOBHOCTB U CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO HA MPOTSKEHUU
BCEH JKU3HHU;

JI.27 chopMUPOBAHHOCTH DPKOJIOTHYECKOW KYIbTYphI, TIOHUMAHUE BIHSHUS COIUATBHO-
HYKOHOMHUYECKHUX MPOIECCOB HAa COCTOSTHUE MIPUPOTHON M COIIMATLHON CPEeJbl, OCO3HAHNE
100aJIBLHOTO XapaKTepa HKOJOTHUECKUX MPodIieM;

JI.28 m1aHMpOBaHWE W OCYIIECTBIEHUE AECHUCTBHI B OKPYXAIOWIEW CpPeAe HAa OCHOBE
3HAHHU LEJIed YCTOUYHUBOTO Pa3BUTHUSA YEIIOBEUECTBA,

JI.32 copMupoBaHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs HAyKM W OOILECTBEHHOM MpPaKTUKH, OCHOBAHHOTO Ha JHaJore KyjibTyp,
CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B IIOJUKYJIBTYPHOM MHPE;

JI.33 COBEpLICHCTBOBAHUE S3BIKOBOM M YHUTATENBCKOW KYJIbTYpbl Kak CpEACTBa
B3aUMOJECHCTBHS MEXIY JIFOJIbMU U NTO3HAHUS MUPA;

JI1.34 oco3nanme OCHHOCTHU Hay‘lHOI;’I ACATCIIBHOCTHU, TOTOBHOCTH OCYIICCTBIIATH
IPOCKTHYIO U HUCCICIOBATCIIBCKYIO ACATCIIbHOCTh HHANBUAYAJIbHO U B I'PYIIIIC,

MemanpeomemHulXx:
M.1 camocTosaTensHO (OPMYITUPOBATH U AKTYATU3UPOBATh MIPOOJIEMY, pacCCMAaTPUBATD €€
BCECTOPOHHE;

M.2 ycTaHaBIMBaTh CYIICCTBEHHBIH TMpU3HAK WJIM OCHOBAHHUS IS CPaBHCHUS,
KJaccuukaruu u 006001eHNS;

M.4 BBISABIATH 3dKOHOMCPHOCTHU U IIPOTUBOPCUUSA B PACCMATPUBACMBIX ABJICHUAX,

M. 12 BBISIBASTH IPUYUHHO-CIIEICTBEHHBIE CBSA3U U aKTyaIM3UPOBAThH 3a7avy, BEIABUTATh
TUIIOTE3y €€ PELICHUs, HAXOAUTh apT'yYMEHTHI JUIs 10KA3aTeIbCTBA CBOUX YTBEPKIACHUM,
3a71aBaTh IapaMETPbl U KPUTEPUH PELICHUS;

M.13 aHanu3upoBaTh MOJYYEHHBIE B XOJE€ PEIICHUS 3aJa4d PE3yJbTaThl, KPUTHUYECKH
OLICHUBATH UX JIOCTOBEPHOCTD, IIPOrHO3UPOBATh U3MEHECHUE B HOBBIX YCIIOBUSX;

npeomMemHuuix:

IL.1 ymenue onepuposamo nonamuamu: onpeoenenue, akcuoma, meopema, cieocmaue,
CBOUCMBO, NPU3HAK, O00KA3AMENbCMBO, PABHOCUNbHBIE  (DOPMYIUPOBKU,  YMeHUe
Gopmyruposams 0o6pamuoe u NPOMUBONOIOHNCHOE YMBEPAHCOeHUe, NPUBOOUMb NPUMEPbl
U KOHMpHpUMeEpsl, UCHOAb308ANb MEmoo0 MamemMamuyeckou uHOYKYuu; BIAJCHHUE
METOJIaMH JTOKa3aTeNbCTB, aJITOPUTMAMH pEIICHUs 3a1a4, yMeHue (GOpMyIHpoOBaTH
OMpENIeNICHHs], aKCUOMbl W TEOPEMbl, MNPUMEHSATh HMX, NPOBOJHUTH JOKa3aTEIbHbIE
paccyXIeHusi B XOJI€ peUIeHUs 3a7ad, OYeHUBaAmv JO2UYECKVIO NPAGUIbHOCHIb
paccysicoenut;

I1.2 ymMeHue oneprupoBaTh MOHATUSAMHU: CTETICHb YHCIIA, CMeneHdb C YeblM noKazameiem,
KOpeHb HAMypalbHOU CHeneHu, CMeneHb ¢ PayuoOHAIbHbIM NOKA3amenem, CmeneHs C
0elicmBUmMelbHbIM (8eUjeCmBeHHbIM) NOKA3amesnem, 102apuhm 4ucia, CUHyc, KOCUHYC u
MAH2eHC NPOU3BOIbHO2O UYUCAA, YMEHHE BBINOJHATh BBIUMCICHUE 3HAYCHUM U



npeoOpa3oBaHus BEIPAKEHHUM CO CTENEHSAMU U Jiorapudmamu, npeodpa3oBaHus IpoOHO-
PalMOHANIBHBIX BBIPaKEHMUI;

1.3 ymMeHue onepupoBaTh NOHATHAMU: MOHCOECMBO, MOAHCOeCMEeHHoe npeobpazosanue,
ypaeHeHue, HepaseHcmeo, cucmemd YpAaGHeHuu U HepaeeHcms, pPasHOCUTbHOCMb
VpageHeHull, HepageHcms U cucmem, pauluoHaIbHbIE, UPPALMOHAIBHBIE, TOKA3aTENbHBIE,
CTeNIeHHbIE, JorapupMUUYECKUe, TPUTOHOMETPUUECKUE YPAaBHEHMS] M HEPABEHCTBA, UX
CUCTEMBI; YMeHUe peuiams YPaeHeHUsl, Hepa8eHCcmed U CUCMeMbl C NOMOUWbIO PA3IUYHBIX
npuemos; peulams YpasHeHus, HepaseHcmead U CUCmeMbl C Napamempom, NPUMEHAMb
VpaeHeHus, HepageHCcmad, Ux cucmemsl OJisl peuleHUs MamemMamuideckux 3a0ay u 3a0ay
U3 pa3uuHbIX ob1acmeti HayKu U peatbHOU HCUSHU,

[1.4 ymenue omepupoBaTh NOHATHIMHU: GYHKIUSA, epagux @yHKyuu, KOMNO3UYUS
@ynKyuil, auHeuHas QyHKyusa, KeaopamuuyHas @yHKyus, paluoHanbHas (QyHKIUS,
nokasareinpHas (QyHKOuSA, cTeneHHas ~(QyHKmuMsA, Jorapudmudeckas — QyHKIHS,
TPUTOHOMETpUYCeCKHEe (YHKIHMH, OOpaTHbIC (YHKIMH; YMEHHE CTPOUTH TpaduKH
M3yYEHHBIX QYHKIUH; 8bINOIHAMb NPe0OPA308aHUS 2PAPUKOE PYHKYULL,

[1.5 ymenue onepuposamv nowsmusmu: 4emuocms QyHKYuU, NepUOOUIHOCMb PYHKYULU,
02DAHUYEHHOCMb  (OYHKYUU, MOHOMOHHOCMb  (OYHKYUU, IKCmMpemym  YHKYuu,
Haubonvuee U HauMeHbUlee 3Ha4YeHue QYHKYUU Ha NPOMeNCYmKe,; YMeHUue npo8ooums
uccinedosanue QyHKyuu,

[1.6 ymeHue HCHOIB30BaTh CBOMCTBA U rpaduku (QYHKIUI JJIs pelieHusT ypaBHEHHI,
HEPABEHCTB M 3a/lad C MapameTpaMu; H300paxaTb Ha KOOPJUHATHOM IJIOCKOCTH
MHO’KECTBA pEIeHUI YpaBHEHUI, HEPABEHCTB U UX CUCTEM;

[1.7 ucnionb3oBaTh TpaduKu MPU U3YUEHUH MPOIECCOB U 3aBUCUMOCTEH, MIPH PEIICHUU
3alady U3 JAPYTUX YYeOHBIX MPEIMETOB U 3aJa4 M3 peajbHOW >KU3HU; BBIPAXKATh
dbopMynamMu 3aBUCUMOCTH MEXY BETMYUHAMU;

[1.8 ymenue onepupoBaTh MOHATHIMU: HENPepul8HAs YHKYUS, ACUMNMOmMbL epagura
QyHKYUU, nepeas u 6mopas Npou38o0HAs, 2eOMempuyecKull U QuU3UYecKull cmbicl
NPOU3BOOHOU; YMEHUEe HAXOOUMb ACUMIMOMmMyl 2pagurka QyHKyuu, YMEHUE BBIYUCISITH
MPOU3BOJIHBIE DJIEMEHTAPHBIX (YHKIMWA, WCHOIB3YyS CIPAaBOYHBIE MaTEpHAIIbI,
NPOU3BOOHbIE CYMMbl, NPOU3BEOEHUS, YACMHO20 U KOMNOUYUU (DYHKYUL, HAXOOUMDb
ypaeHeHue KacamenvbHou K epaguky @yHKyuu WCCIEAOBATh B MPOCTEHIINX CIydasx
(GYHKITMY HAa MOHOTOHHOCTH, HAXOIUTh HAOOJIbIIIEEe U HANMEHbBIIIEE 3HAUCHUsT (DYHKIIHIA;
CTpouTh TpadUK MHOTOUYJICHOB C HCIIOJIB30BAHUEM ammapara MaTeMaTHYeCKOTo
aHaJIN3a; NPUMEHATh MPOU3BOJIHYIO NPHU PEIIEHWH 3a1a4 NPUKIAJHBIX 33134, 6 Mom
yucne coyuanbHO-IKOHOMUYECKUX U pusudeckux 3adadax 0jis onpeodeieHusi CKOpocmu u
YCKOpeHus; pellaTb NPaKTUKO-OPUEHTHUPOBAHHBIE 3a/Jaud Ha HAWOOJbIIME U
HAaVMEHBIIINE 3HAYECHUS;

[1.9 ymenuwe omepupoBaTh TOHATHSIMH: IEPBOOOpa3HAas, OMPEACICHHBIA HWHTETPA,
peliaTh 3aJa41 Ha HaX0XKJICHHUE TTyTH, HAX00UMb N1owaou u odvemwvl oueyp ¢ nomousbio
uHmezpana; NpugoOUmMb HPUMEPbl MAMEMAMULECKO20 MOOEIUPOBAHUSL C HNOMOWBLIO
oupgepenyuanvbHbvix ypasHeHutl,
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I1.10 ymeHue pemaTh TEKCTOBBIE 331a41 Pa3HbIX TUIIOB (B TOM YKCJIE€ HA TPOLEHTHI, JOJIU
Y 4acCTH, Ha ABWKEHHUE, pad0oTy, CTOMMOCTb TOBApOB U YCIIYT, HAJIOTH, 3aJa41 U3 00JIaCTH
YIPABJICHUS TUYHBIMU U CEMEMHBIMU (PMHAHCAMM ); COCTABIATH BHIPAKEHUS, YPaBHEHUS,
HEPaBEHCTBA U UX CUCTEMBI MO YCIOBHIO 3aJ]a4M, UCCIEIOBATh MMOJIYYEHHOE PELICHUE U
OLICHMBATh MPaBAONOA00OHOCTh PE3YIbTATOB;

[I.L11 ymeHue omnepupoBaTh THOHATHSAMHU: CpelHee apudMeThyecKoe, MeauaHa,
HanOoJIbIIEE U HAMMEHbLIEE 3HAUEHUS, pa3Max, JUCIEpPCHsi, CTAaHAAPTHOE OTKIOHEHUE
JUIsl  ONMCAHUS YWCJIOBBIX JIAHHBIX; YMEHHE W3BJIE€KaTh, HWHTEPIPETUPOBATDH
nH(popMaiuio, IpeJACTaBICHHYIO B Ta0IUIIaX, HA TUarpaMMax, rpaukax, OTpakaromlyro
CBOICTBa peajbHBIX MPOIECCOB U SBJICHUM; MPEACTaBIATh MHPOPMALIUIO C TTOMOIIBIO
TaOJIMIl M JUarpaMM; HCCIEAOBATh CTAaTUCTUYECKUE JIaHHbIE, B TOM YHCIE C
OpUMEHeHHeM TrpadUyecKuX METOJO0B U  DJIEKTPOHHBIX CPEACTB; 2epaguuecku
uccne008ams COBMeCmHble HAOMOOEHUsl C NOMOWbIO OUAPaMM pAcCceusanusi u
JIUHEUHOU pezpeccuu; 3HAKOMCME0 ¢ NOHAMUAMU MeMO008 8blOOPOUHBIX UCCIE00B8AHUL,

[1.12 ymeHme omepupoBaTh MOHATHSIMH: CIIyYalHBIA OIBIT W CIIy4ailHOE COOBITHE,
BEPOSITHOCTh CIYy4aHOTO COOBITHS, couemanue, NepecmaHo8Kd, YUCIO COYEmAaHULll,
yucio nepecmanogox; oumom Helomona; yMEHHWE BBIUUCIATH BEPOATHOCTH C
UCII0JIb30BaHUEM TpapUECKUX METOJIOB; IPUMEHSTH (POPMYJIbI CIIOKCHHS U YMHOKCHUS
BEPOSITHOCTEN, hopmyny noanou eeposmuocmu, ¢opmyny bBepryniu, KOMOMHATOPHBIC
(dakTel ¥ HOPMYIIBI PU PEIICHUH 3a/1a4, OIECHUBATh BEPOSITHOCTH peabHBIX COOBITHH;

I1.13 ymeHue omnepupoBaTh TMOHIATUAMU: CAYUAUHAS BEIUYUHA, pacnpedeneHue
8eposimuHocmell, Mamemamuieckoe 0xcuoanue, OUCNepCUs U CMaHoapmuoe OmKIOHeHUe
CYYAUHOU  BeUYUHbL, YHKYUU pacnpedesieHuss U HNIOMHOCMU PABHOMEPHO20,
NOKA3amenbHo20 U HOPMANbHO20 pPACHpeOeleHUli, YMeHue UCHONb3068aAMb CEOUCMEA
U3YUeHHbIX pacnpeoeieHUuli Ol peuieHus 3a0ay; 3HAKOMCTBO C TMOHSATHSIMU 3aKOH
OOJBIINX YUCEN, YMEHUE MPUBOJAUTH MPUMEPHI MPOSBICHUS 3aKOHA OOJBIIUX YHCEI B
PUPOJIHBIX M OOIIECTBEHHBIX SBICHUSX;

I1.14 ymenue omepupoBaTh MOHATUSIMHU: TOYKA, MpsMas, IUIOCKOCTb, MPOCTPAHCTBO,
OTpPE30K, Jy4, JABYI'PAHHBIM YTOJ, mpexcpaHnuvli Y20j, CKPEIIUBAIOLIUECS MpPSMBIE,
MapaJyIEIbHOCTh U EPIICHANKYIISPHOCTD MPAMBIX U INIOCKOCTEN, YTOJI MEXKAY IIPSMBIMU,
YIOJI MEXKAY MPAMON U IJIOCKOCTBIO, YTOJI MEXAY IUIOCKOCTAMU, PACCTOSHUE OT TOUKHU
110 TUIOCKOCTH, PACCTOSIHUE MEXY MPSIMBIMU, PACCTOSHUE MEKY INIOCKOCTSIMUA; YMEHUE
MCIIOJIb30BATh MPH PEIICHUH 33124 U3YYCHHbBIE (PAKThI U TEOPEMBI ITIAHUMETPHUH;, YMEHHE
OIICHUBATh pa3MePbl 00BEKTOB OKPYKAIOIIETO MUPA;

I1.15 ymenue onepupoBaTh MMOHATUAMHU: MHOTOTPAHHUK, CEUYEHUE MHOTOTPaHHUKA,
NPABUNbHBIL MHO20SPAHHUK, KyO, TMapajuleNienuIiesl, mpu3Ma, nupamuna, Gurypa u
MOBEPXHOCTh BpalleHUs, UWIWHIAP, KOHYC, ap, cdepa, pazsepmka HO8EpXHOCHU,
ceyeHus: (QUTypbl BpAILCHUS, HAPALIENIbHble OCU UMY OCHOBAHUIO, CeYeHUs uapa,
MJIOCKOCTh, Kacaromascs cepbl, TUINHAPA, KOHYCA, TUIOIIA b TOBEPXHOCTH MUPAMU/IHI,
NpU3MbI, KOHyCa, UWIMHApA, IUIOManb CcQepbl; YMeHue cmpoums CeyeHue
MHO202paHHuKa; 00beM Ky0a, MpsIMOYTOJILHOTO Napaliesienunena, MUpaMuabl, TPU3MBbI,
UUJIMHIpa, KOHYycCa, Ilapa; YMEHHE H300pa)kaTb MHOTOIPAHHUKH U IOBEPXHOCTHU
BpAILICHUS, UX CEUEHUS OT PYKH, C IOMOIIBIO YEPTEIKHBIX HHCTPYMEHTOB U JIEKTPOHHBIX
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CPEICTB; YMEHHE paclo3HaBaTh CHMMETPHIO B MPOCTPAHCTBE; YMeHUe HpUMEHAMb
CBOUCMBA 2e0MEMPULECKUX Puyp, CAMOCMOAMENbHO GOpMYAUPO8ams OnpeoeneHUs
uzyyaemvix gueyp, 6pl0gueams cunome3vbl 0 COUCMBAX U NPUSHAKAX 2e0MeMPUeCcKUx
Guzyp, 060CcHOB8bIBAMb UL ONPOBEP2AMb UX, YMEHUE NPOBOOUMb Kldccudurayuro pucyp
1O pa3IUYHbIM NPUSHAKAM, 8bINOJIHAMb HE0OX00UMble OONOTHUMEIbHbIE NOCNPOEHUSL,

[1.16 ymenue omepupoBaTh MOHITHSAMU: JBIKCHHWE B TPOCTPAHCTBE, NAPALIENbHbLU
nepeHoc, CUMMempUs Ha NJIOCKOCMU U 8 NPOCMPAaHcmee, no8OPOm, Npeobpa308aHus
nooobus, Moao0HBIE (GUTYPHI B MPOCTPAHCTBE, YMeHUe PACNO3HABAMb pPAGHble U
nooobHvle ucypel, 8 MoM qucie 8 npupoode, UCKYCccmae, apxumexmype, NUCIOJIb30BaTh
OTHOIIICHHE TUTOMIAICH TOBEPXHOCTEH N 00HEMOB MTOTI00HBIX (PUTYp MpH pEIICHUH 3a/1a4;

[1.17 ymeHue BBIYHMCIATh T€OMETPUUCCKUE BEIUYHMHBI (JJIMHA, YTOJ, TUIOIIAlb, 00BEM,
TUIOIIAb TOBEPXHOCTH), MCTOIB3Ysl M3Y4YCHHBIE (HDOPMYIIBI U METOIbI, NpuU peuileHuu
3a0a4 u3 Opyeux yueOHvix npeomMemos U u3 peaibHou HCUHU,

[1.18 ymeHwe omepupoBaTh TMOHATHAMHU: NPSIMOYroJibHAas CHCTEMa KOOpPJHMHAT,
KOOpJMHATBI TOYKH, BEKTOP, KOOPJAWHATHI BEKTOpa, CyMMa BEKTOPOB, NMPOU3BEIICHUE
BEKTOpa HA YHCJIO, PA3I0JNCeHUe 6eKmopa no 6asucy, CKaJsIpHOE MpPOU3BEICHUE,
BeKMOPHOe npouszeedeHue, Yroll MeXKIY BEKTOPaAMU; yMeHue UCNOIb308AMb GeKMOPHbLIL
U KOOPOUHAMHBIU MemOoO OJisl PeuleHUsl 2eoOMempudeckux 3a0ay u 3a0ay u3 opyeux
YueOHbIX npeoMemog;, HAXOAWTHh C TIOMOIIBI0 HW3YYEHHBIX (OPMYT KOOPJAHHATHI
CepeIHBI OTPE3Ka, PACCTOSHUS MKy IBYMs TOUKaMHU;

I1.19 onepuposamv nouwsmusamu: mampuya 2x2 u 3x3, onpedenumenb Mampuybl,
2eoMempuiecKuti CMbiCll ONpeodeaumers,

[1.20 ymenue onepuposamov noHamusAMU: MHOIHCECMBO, NOOMHONCECMBO, ONEePayuL Hao
MHOJMCECMBAMU,; YMEHUE UCNOIb308AMb MEOPEMUKO-MHONCECMBEHHbIU annapam OJisl
ONUCAHUSL PEATIbHbIX NPOYECCO8 U ABNEHUU NPU PeuleHUuY 3a0ad, 8 mom Yucie U3 Opyaux
VUeOHbIX NPeoMemos;

[1.21 ymenue onepuposame nowamusamu: epag, ceasuvili epag, depeso, yuki, epag Ha
NJIOCKOCMU, YMeHUe 3a0aeamsv U ONUCLIBAMb 2pagvl PA3IUYHBIMU CHOCOOAMU;
UCNONBL308aMb 2paghbl NPU peuleHuU 3a0ay;

[1.22 ymenue onepuposame noHAMUAMU: HAMYPATLHOE YUCTO, Yelloe YUCTO0, OCIAMOK NO
MOOYJII0, PAYUOHANbHOE HUCIO, UPPAYUOHATbHOE YUCLO, MHOICECMBA HAMYPANbHbIX,
PAYUOHATILHBIX, OeUCEUMENbHBIX YUCe]l, YMeHUe UCNOIb308aMb NPUSHAKU 0elUMOCU,
HaumeHbwull 0owull deaumenv u Hauborbuee obwee kpamuoe, arzopumm Eexiuoa npu
peulenuu 3a0ay, 3HAKOMCMeEO C PA3TUYHbIMU NOSUYUOHHBIMU CUCTEMAMU CUUCTEHUSL,

I1.23 ymerue onepuposams NOHAMUAMU. KOMNIEKCHO€ HYUCN0, CONpAJNCEHHblE
KOMMNJIEKCHblEe YUC)A, MOOleb u apcymerm KOMNJIEKCHO2O0 YUcid, d)OpM(l 3anucu
KOMNJIEKCHbIX Yucell (CUZZB@DCZM‘I@CKG}I, ceomempudeckas U mpueoHomemputteCKaﬂ);
ymenio np0u3600un1b apuquemuqeacue oeticmeuss ¢ KOMNIAEKCHbIMU yucaamu,
npueodumb npumepovl UCNOJ1b306AHUAA KOMNJIEKCHbIX YUce,
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I1.24 ymeHue MOO@]ZMPOGGWI() peailvbHble cumyayu Ha A3blKE MAMemMamuKku, cocmaeJiinlob
6blpAJNCEHUA, YPABHEHUA, HEPABEHCMBA U UX CUCNEMbBL NO YCI10BUIO 3&()&’{1/!, uccneoosamon
noCmpoO€erHble MOOenu ¢ UCHOIb308AHUEM annapama aﬂeeépbl, UHmepnpemupoeantob
l’lOJZylleHHblﬁ pesyiomam,  Ccmpounb mMamemamudecKue mooenu ¢ nomousio
ceomempudecKux NOHAMUL U 6€/IUYUH, peuanb CBA3A4HHble C HUMU nNpaKkmudecKue
3a0atm; cocmaesiiiintb  6epoAmMHBOCNIHY 0 Mooenb U unmepnpemupoeamaos I’lO]lyl{eHHbllZ
pesyiomam, peutadmos npumadele 3a0ayu cpedcm@aﬂm mamemamuiecKkozco analusa, 6
mom ducine coyuaibHO-9KOHOMUYECKO20 U d)l/lb’l/llleCKOZO xapaxkmepa,

[1.25 ymenue BbIOMpaTh TOAXOMAIIMM HM3YYEHHBIM METOHA ISl PEIICHUS 3ajayu,
pacno3HaBaTh MaTeMaTH4yeckue (HakThl U MaTEeMaTHUYECKUE MOJEIH B MPUPOIHBIX MU
OOIIECTBEHHBIX SIBJIICHUSX, B UCKYCCTBE; YMEHUE MPUBOJIUTH MPUMEPHl MATEMATHUYECKHUX
OTKPBITUHA POCCUMCKON U MUPOBOM MaTeMaTUYECKON HAYKHU.
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5. COAEPXXAHHME YUYEBHOI'O TTIPEIMETA
Auredpa U Ha4YaJIa MATEMATHYECKOI0 AaHAJIN3A

Yucjia 1 BLIYUCJICHUSA

Harypanbnubie u nenvle uucna. llpumenenue npusHaxkog 0eiuMoCmu Yesblx
yucen, HO/[ u HOK, ocmamxos no mooynio, areopumma Eexnmuoa ons pewenus
3a0a4 8 YeavlxX YUCIax.

Panmonaneabie yucia. OOBIKHOBEHHBIC M JCCITUYHBIC IPOOM, MPOIICHTHI,
OCCKOHEUHbIE Tepuoaudeckue apodu. [llpumenenue Opobeil u npoyeHmos O0is
peuienus NPUKIAOHbIX 3a0a4 U3 pa3iuuHbIX Ompaciell 3HAHUNl U peailbHOU HCUSHU.

I[eﬁCTBI/ITeJIBHBIe Yqyucja. PaHI/IOHaJ'IBHBIe N UppalrOHAJIBHBIC  YHCJIIA.
ApI/I(I)MeTI/IIICCKI/Ie orcpannuu C HeﬁCTBHTeHBHBIMH qucCJIiaMU. MOI[y.TIB
I[eﬁCTBHTGHBHOFO YHclia M €ro CBOMCTBA. HpI/I6JII/I)KéHHBIC BBIYHCJICHUA, TIPpaBHJIA
OKPYIUVICHU:A, IIPUKHUIKA U OLICHKA PE3yJibTaTa BbIUHCJICHUU.

Kommiekcubie uwncna. AsnreOpaumyeckass W TpUTOHOMETpUYeckas (HOpPMBI
3aliUCU  KOMIUJIEKCHOTO 4ucia. ApudMeTHUdecKue omnepaiud ¢ KOMIUIEKCHBIMU
yucnamu. HM3o00pakeHHe KOMIUJIEKCHBIX YHCEI Ha KOOPAMHATHOM IUIOCKOCTH.
Qopmyna Myaspa. KopHu n-oii cmenenu u3z Komniekcno2o uucia. llpumenenue
KOMNAEKCHbIX YUCEeL 0l peuleHUs QU3UYeCKUx U 2eomempudeckKux 3a0ad.

Crennenr C 1neiabIlM  nokazareineM. bunom Hwvromowna. Hcenoavzosanue
nooxooswel opmvl 3anuUcu OetUcmEUMeENbHbIX Yucel OJisl peueHUss NPAKMmuUu4ecKux
3a0ay u npedcmasieHuss OAHHbIX.

ApudmMeTHyecKuii KOpeHb HATYPAIBLHOU CTEIEHU U €ro CBOMCTBA.

CrenieHb C panUOHAJIBHBIM IIOKa3aTelIeM U €€ CBOMCTBA; CTENEHb C
JNEUCTBUTEIBHBIM I10KA3aTEJIEM.

Jlorapudpm uymncna. CpoiictBa Jnorapudma. JlecaTuuHple W HaTypajbHBIC
Jorapu@mel.

CuHyC, KOCUHYC, TAHI'€HC, KOTAHI'€HC YUCJIOBOrO apryMeHTa.
Apkcunyc, apKKOCUHYC U APKMAH2EHC YUCTI0B020 apeyMeHmd.

DOyHKIMU U TPaPUKH

OyHKIMA, crnocoObl 3agaHus GyHKIUUA. B3auMHO oOpaTHBIE (YHKIIHH.
Kommozumusa ¢yukumit. I'paduk yHKumu. DiemMeHTapHbIe TpeoOpa3oBaHUSs
rpadukoB QyHKITHI.

OOmnacTe ompeneneHuss 1 MHOXKECTBO 3HaueHUW (yHkiuu. Hymm dyHKIUU.
[TpomexyTku 3HaAKOTIOCTOSTHCTBA. UETHBIE M HeuéTHBIC (PyHKIMK. [lepuoanueckue
byakmuu. [IpoMexyTku MOHOTOHHOCTH (PyHKIMH. MaKCUMyMbl U MUHUMYMBI
dbynkuuu. Hanbonblliee 1 HAaMMEHbIIIEE 3HaYeHUsI (DYHKIIUU HAa TPOMEKYTKE.

JluneitHasi, kBagpaTHU4HasT W JPOOHO-IIMHEWHas (QPYHKIUMU. DJIEeMEHTapHOE
HCCJIEIOBAHUE U MOCTPOEHUE UX IpadUKOB.
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CrenenHas (QyHKIMS C HATypaJibHBIM U LIedbIM Moka3areneM. E€ cBoiicTBa u
rpaduk. CBolicTBa u rpauK KOpHs N-0M CTENEHU KaK (PyHKUHUH OOpPaTHOU CTENEeHU
C HaTypaJbHBIM ITOKa3aTEJIEM.

[TokazarenpHass U jorapudmuueckass (PyHKUHH, UX CBOMCTBA U TpadUKH.
Hcnonbs3oBaHue rpauKoB byHKIMI JUIsL peleHus YPaBHEHU.
Tpuronomerpudeckasi OKpy>KHOCTb, OINPENCIECHUE TPUTOHOMETPUUYECKUX (PYyHKIMI
YUCJIOBOIO apryMEHTa.

DYHKYUOHAIbHBIE 3A6UCUMOCMU 6 pPealbHblX Nnpoyeccax u sA6aeHIsX.
I'paguru peanvuvix 3a8ucumocmeii.

I'papuk xomnoszunum ¢yHkuui. I'eomerpuueckue oOpa3bl ypaBHEHUH W
HEPABEHCTB HA KOOPJAWHATHON IIOCKOCTH.

Tpuronomerpuueckue (¢GyHKIHU, UX CcBoicTBa U rpaduku. [ paguueckue
MemoObl pewieHus ypasHeHuu u Hepagencms. I paguueckue memoowvl peuienus
3a0a4 ¢ napamempamu.

HUcnonvzosanue ecpaguxos ¢yuxyuti 01 uUCCIe008AHUSL NPOYUECCO8 U
3agucumocmetl, KOmopbvle SO3HUKAIOM NPU peuieHuu 3a0ay u3 Opyeux y4eOHbvlx
npeomemos u peaibHol HCUZHU.

YpaBHeHUs] M HEPABEHCTBA

TO)KI[GCTBa U TOXICCTBCHHBIC Hp606p330BaHI/IH. ypaBHCHI/IG, KOpPCHBb
YPaBHCHHUHA. PaBHOCHIIBHBIC YPAaBHCHUA W YPAaBHCHUA-CIICACTBHUA. HepaBCHCTBO,
PCHICHUC HCPABCHCTBA.

OCHOBHBIE METO/BI PEIICHUS IEIBIX U APOOHO-PAIIMOHAIBHBIX YpaBHCHUH U
HEPABEHCTB. Mmnocounenvl om 0OHOU nepemenHou. Jlenenue MHO2OUIEHA HA
MHO20ouNeH ¢ ocmamkom. Teopema  Bezy. Mnocounenvt ¢ yeavimu
koagppuyuenmamu. Teopema Buera.

[Ipeobpa3zoBaHusl YMCIOBBIX BBIPAKEHUN, COACPKAIINX CTETIECHU U KOPHHU.

HNppanuonansHueie YPaBHEHHUSL. OcHOBHBIE METOBI peuIeHus
HppaLMOHAJIbHBIX YPAaBHECHUM.

IToka3arenpHble ypaBHEHUs. OCHOBHBIE METOJBl PELICHHS MOKA3aTEIbHBIX
YPaBHEHUU.

[IpeobpazoBanme BhIpakeHUM, coaepxkamux Jorapudmel. Jlorapudmudeckue
ypaBHeHUsA. OCHOBHBIE METOJIBI PEIICHUS JIOTApUPMUUECKUX YPABHCHH.

OcHOBHbBIE TPUTOHOMETPUUECKHUE (hOpMYyIIBL. IIpeoOpa3oBanue
TPUTOHOMETPUYECKUX BhIPAXKECHUN. PellieHne TpuroHoMeTpu4eCKux ypaBHEHUM.

Pemenue cucrem nMHENMHBIX ypaBHEHHH. Marpuia CUCTEMBl JIMHEWHBIX
ypaBHeHuM. Onipeaenurenb MaTpulbl 2 X 2 1 3 X 3, ero reOMETPUUECKUN CMBICIT U
CBOWCTBA; BBIYMCIIEHUE €r0 3HAUYCHHS, NMPUMEHEHUE OMNPENCIUTEIS ISl PEUICHUS
CHUCTEMBI TMHEHHBIX YpaBHEHUH. Peuienue npukiaouvix 3a0ayi ¢ NOMOUbIO CUCMEMbL
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JUHeUHbvIx ypasHenut. Mcciedosanue nocmpoeHHou Mooeau ¢ NOMOWbIO Mampuy u
onpeoenumennei.

Cucrtema U co80KynHocms ypaBHEHUI U HEPABEHCTB. PABHOCUIIbHBIE CUCTEMBI
U CUCTEMBI-CJIEACTBUSA. PaBHOCHIILHBIE HEPABECHCTRA.

OCHOBHBIC METOJBI PEIICHUS IOKA3aTCIbHBIX W  JIOTApUPMUYSCKUX
HEPaBEHCTB.

OCHOBHBIE METOABl PELICHUS HWPPALUOHAIBHBIX HEPAaBEHCTB. OCHOBHBIE
METOJIbl PELIEHUSI CUCTEM M COBOKYNHOCWElU PAalMOHAIBbHbBIX, UPPALlMOHAIbHBIX,
MOKa3aTeJIbHBIX U JJOrapu(pMHUYECKUX YpaBHEHUM.

Otbéop  KOpHEH  TPUTOHOMETPUUECKUX  ypPaBHEHUH C  MOMOUIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH. PerlieHne TpuroHoMeTpUIECKNX HEPABEHCTB.

Ypaenenusa, nepasencmea u cucmemvr c¢ napamempamu. Ilpumenenue
VYPasHeHUll, CUCIeEM U HePABEHCME K PeuleHUr0 MamemMamuideckux 3a0ad u 3a0ay
U3 pasiuyHblx obaacmeri HAyKu U peaibHOU JHCU3HU, UHMEepNnpemayusi noy4eHHblxX
pe3yibmamos.

Ilocmpoenue mamemamuueckux mooenel pearbHou CUmyayuu ¢ NOMOWbIO
ypasHenuti u Hepasencms. llpumenenue ypasneHulli U Hepa8eHCmME K pPeuleHulro
mamemamudeckux 3a0ay U 3a0a4 U3 pasiuyHblx o0J1acmell HAYKU U peasbHOll
IHCU3HU.

Hayana maTeMaTH4ecKOro aHajm3a

HOCJ’Ie,ILOBaTGHBHOCTH, CITIOCOOBI 3aJJaHHUs HOCHGﬂOBaTeﬂbHOCTeﬁ. MCTOI[
MaTeMaTHYECKOU HMHAYKOWH. MOHOTOHHBIC U OI'paHUYCHHLIC ITOCJICOA0OBATCIILHOCTH.
Hcmopuﬂ BO3HUKHOBEHUSL MAMEMAMUYECKO20 AHAAU3A KAK AHAAU3A OeCKOHe4YHO
MAjlblX.

Apudmerndeckas U reomeTpudeckas nporpeccuud. beckoHeuHo yObIBaroIas
reomeTpuueckas mporpeccusi. CymMma OECKOHEUHO YOBIBAIOIIEH TeOMETPUUECKOM
Mporpeccuu. JIMHENHBIA U SKCITIOHEHIIUAJIBHBIA poCT. Hucno e. @opmyna cioxcuvix
npoyenmos. Hcnonv3osanue npocpeccuu Ol pewieHus — pedibHbulX  3a0ay
NPUKTIAOHO20 Xapakmepad.

HenpepreiBHbIe (YHKIIMM B WX CBOWCTBA. TOYKM pa3pbiBa. ACHMIITOTHI
rpadukoB ¢Gynkmuii. CBoiicTBa (QYHKIHI HENPEePHIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB ISl PEIICHUs] HEPABEHCTB. [IpumeHenue CBOUCME HENnpepbl8HbIX
DyHKYUl 01 peuwteHus 3a0ad.

[TepBast u BTOpas npousBoaHble GpyHKIMU. OTnipeneeHne, reOMETPUIECKUN 1
(GbU3UIECKU CMBICIT MPOU3BOTHON. Y paBHEHUE KacaTelIbHOU K TpaduKy QyHKITHH.

[IpousBoaHbIe AJIEMEHTAPHBIX GYHKITUH. IIponsBoanas CYMMBI,
MPOU3BEACHUS, YACTHOIO U KOMMNO3UIIMUA (DYHKIIUH.
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[Ipumenenne NpoOU3BOJHON K HMCCIEIOBAaHUIO (DYHKIMA Ha MOHOTOHHOCTH U
skcTpemyMbl. HaxoxaeHrne HanbOoabIIero U HAMMEHBIIIEro 3HAaYeHUI HeNPEPhIBHOMN
(GYyHKIMU Ha OTpE3Ke.

[IpumMeHeHHE TMPOW3BOAHONW JUISI HAXOXKIACHUS HAWIYUIIEro pEIICHUsS B
MPUKIAIHBIX 3ajadax, JJId OIpeJeNieHUs CKOPOCTH W YCKOpPEHHs IIpoIllecca,
3aJlaHHOTO (opMyJiol WiIu TpaduKOM.

ITepBooOpa3Hasi, OCHOBHOE CBOMCTBO mnepBooOpa3HbiXx. IlepBooOpa3Hbie
aneMeHTapHbIX GyHKIu. [IpaBuia Hax0XIEHUS TEPBOOOPA3HBIX.

Nuterpan. ['eomeTpryeckuil cMbICI UHTErpaia. BelyucieHue onpenenéHHoro
uHTerpana no gopmyne Hprotona — JleiOHuna.

[Ipumenenne WHTETpaia IS HAXOXKACHUS IUIOMIAJACH IJIOCKUX (GUTYp H
00BbEMOB r€OMETPUUECKUX TeJl.

Ilpumepvr pewenuii ouggepenyuanvroix ypasnenuil. Mamemamuueckoe
MoOenuposanue peaibHulX NPOYeCco8 ¢ NOMOWbI0 OupdepeHyuanbHbiX ypagHeHull.

MHOXecTBA M JIOTHKA

MHOeCTBO, OTlepallii HaJ MHOXECTBAMU M HX CBOWCTBa. JluarpamMmebl
Ditnepa — BenHa. [lpumenenue meopemuxko-mHoOMCeCmM8eHH020 annapama OJis
ONUCAHUS PEeanbHbIX NPOYECCO8 U AGNIeHULL, NPU peueHulU 3a0ay U3 Opy2ux y4eOHbix
npeomemos.

OnpedeﬂeHue, meopema, CBOUICMBO MAMEMAMUYECKO20 06’b€Kma, Cﬂedcmsue,
60Ka3ameﬂbcmeo, PABHOCUJIbHbLE YDABHEHUA .

I'eomeTpus
IIpsiMble U IUIOCKOCTH B NMPOCTPAHCTBE

OcHOBHBIE  MOHATHS  cTepeoMeTpud. Touka, mpsAmas, MIOCKOCTb,
npocTpaHcTBO. [loHsiTHE 00 aKCMOMAaTHYECKOM TMOCTPOCHUU CTEPEOMETPHUU:
AKCHOMBI CTEPEOMETPHUU U CIIEJACTBUS U3 HUX.

B3zauMmHOe pacnosiokeHHe TNpsSMBIX B NOPOCTPAHCTBE: MEpPECEKAKOIIMeECs,
napajuiejibHble W CKpemuBarommecs npsimbele. [IpusHakn ckpemmBarommxcs
npsMbIx. [lapamienbHOCTh IPSIMBIX U MIJIOCKOCTEW B MPOCTPAHCTBE: MAPAJLICIIbHbIC
MpsIMBIE B IPOCTPAHCTBE; NAPAIICIIBHOCTD TPEX IMPSIMBIX; MAaPAJUIEIIBHOCTD IIPSIMOU
u 1iockocTu. [lapannmenpHoe W IIEHTpaJIbHOE MPOCKTHUPOBAHUE, HN300paKECHUE
¢uryp. OCHOBHBIE CBOWCTBa Mapa/UIEILHOTO MPOCKTHUpPOBaHUA. I300paxkeHue
buryp B mapaieIbHOW MPOEKIMU. YTIIBI C COHAMPABICHHBIMU CTOPOHAMH;, YTOJ
MEXAY OPSMBIMH B OPOCTpaHCTBE. llapaienbHOCTh MIIOCKOCTEW: MapaijeibHbIE
IUIOCKOCTH; CBOMCTBA MapauIeNIbHBIX IIOCKOCTEM. [IpocTeime mpocTpaHCTBEHHBIE
GbuUrypsl Ha TUIOCKOCTH: TETPadp, NMapauieIeNUuNe]l; TOCTPOCHUE CEUYCHUH.

[lepnenauKyASIPHOCTH NPSAMOUN U MIIOCKOCTH: TEPIIEHAUKYJIISIPHBIE TIPSIMBIC B
MPOCTPAHCTBE, IIPSIMbIC NapajyIeibHbIE W MNEPHEHAUKYJSPHbIE K INIOCKOCTH,
MPU3HAK TIEPIEHAUKYJSIPHOCTH MPSIMOM M IUIOCKOCTH, TEOpeMa O NpSIMOU
MEPIEHAVKYJISIPHOU TUIOCKOCTH. OpTtoroHanabHOE MPOEKTUPOBAHUE.
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[leprieHauKyIAp U HAKJIIOHHBIE: PACCTOSIHUE OT TOYKHU JO INIOCKOCTHU, PACCTOSHUE
OT MIPSIMOM 0 MJIIOCKOCTH, IPOEKIUs GUTYPHI HA TUIOCKOCTh. [lepneHauKyIsIpHOCTh
IUIOCKOCTEN: MPU3HAK MEPNECHAUKYJSIPHOCTH JBYX IULIOCKOCTEU. Teopema O TpEX
NEPHEHAUKYJISIpaxX. YTJIbl B MPOCTPAHCTBE: YIrOJd MEXIAY IPSIMOU U IUIOCKOCTBIO;
JIBYTPAHHBIA yIrOJI, JMHEWHBIA Yroa JBYTPAHHOIO yriaa. Ipéxepanuvli u
MHo2coepaHnHble yanvl. Ceoticmea NIOCKUX Y2108 mHozocpannozo yeaa. Ceoticmea
NIOCKUX U 08Y2PAHHBIX V27108 MPEXSPanHo2o yena. Teopemvl KOCUHYCO8 U CUHYCO8
011 MPEXepanHo20 yaida.

BekTOpbl M KOOPAUHATHI B MPOCTPAHCTBE

[ToHATHS: BEKTOp B IPOCTPAHCTBE; HYJIEBOM BEKTOp, JIMHA HEHYJIEBOTO
BEKTOPA; BEKTOpPbl KOJUIMHEAPHBIE, COHAIPABIEHHBIE UM MNPOTUBOMOJOKHO
HanpaBJICHHbIE BEKTOPbI. PaBEHCTBO BEKTOPOB. Jl€HCTBUSA C BEKTOPAMMU: CIIOKEHHUE U
BBIUYMTAHNE BEKTOPOB; CYMMa HECKOJILKMX BEKTOPOB; YMHOKEHUE BEKTOPA HA YUCIJIO.
CroiicTBa ciio)keHHs1 BEKTOPOB. CBOMCTBA YMHOXEHHUS BEKTOpa Ha ynciio. [lonsatue
KOMILIaHapHble BEeKTOpbl. I[Ipu3Hak koMmiaHapHocTH TpEX BeKTOpoB. I[IpaBuiio
napamienenunena. Teopema O pas3yioKEHUU BEKTOpa MO TPEM HEKOMIUIAHAPHBIM
BekTOpaMm. lIpsAmMoyrospHas cucrema KOOpAMHAT B HpocTpaHcTBE. KoopauHaThl
BeKkTOpa. Pa3znoxkenue BekTopa 1o 6a3zucy. CBa3b MEXIy KOOpJIMHATAMU BEKTOpa U
KOOpAMHATaMHU TOYEK. YTroJ Mexay BekTopamu. CKalsipHOE MNpPOU3BEIACHUE
BEKTOPOB. BexmopHoe ymuootcenue eekmopos. Ceoucmaea 6eKmMopHo20 YMHONCEHUS.
Koopounammuo-eexmopnuiii Memoo npu peuienuu 2eomempuieckKux 3a0adu.

MHoOrorpaHHuKH

Bunabsl MHOTOrpaHHUKOB; pa3BEépTKa MHororpanHuka. [Ipusma: N-yronpHas
Mpu3Ma; psiMasi 1 HAaKJIOHHAs PU3MbI; OOKOBas U MOJIHAS TIOBEPXHOCTH MPU3MBL.
[Mapamienenunen, NOpAMOYrOJbHBIM  Mapajuielienune] W €ro  CBOMCTBA.
Kpamuatiwuue nymu na nogepxnocmu mHozcocpannuka. Teopema Oilnepa.
Ilpocmpancmeennaa meopema Ilugacopa. Tlupamupga: N-yrojabHas NHUPAMUIA;
npaBujibHass W yceu€HHas mHpamuasl. CBoiicTBa pédbep UM OOKOBBIX TpaHeH
MpaBWIbHON TnpaMujibl. [IpaBUiIbHBIE MHOTOTPAHHUKH: IpaBHJIbHAS NpU3Ma U
IpaBWIbHAsl NUpPaMUAa; MpPaBUJIbHAsI TPEYrojbHas NHUpaMuAa U IPABUIIbHBIN
Tetpadap; kyO. IlpeacraBieHme O mNOpaBWIBHBIX MHOTOTPAaHHUKAX: OKTadJp,
JNOJEKA3AP U HMKOCAdIP.

BpluncieHnue 3J€MEHTOB MHOTOTPAHHUKOB: péEOpa, JaUaroHaliv, YIJIbL.
[Tnomaas 60KOBO MMOBEPXHOCTH U TTOJTHOW TOBEPXHOCTH MPSIMOM MPU3MBIL, TUTOIIA b
OCHOBaHWH, TeopeMa 0 OOKOBOI MOBEPXHOCTH MPsiMoil mpu3mbl. [Lmomaas 60KoBO#
MOBEPXHOCTU W NOBEPXHOCTH IMPABUIBHOU IHUPAMHUIBL, TEOpeMa O IUIOIIAAU
YCEUEHHOU TUPAMHUBI.

Cummempus 6 npocmpancmee. IDieMeHmbl CUMMEMPUU  NPABUTLHBIX
MHO202panHUK08. Cummempusi 8 NPABUILHOM MHO20SPAHHUKE. CUMMEemMpUs.
napanieienuneod, CuMMempus npPAGUIbHLIX NPUM, CUMMempus NpPAaGUIbHOU
nUPAMUOWbL.
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Tesa Bpammenus

I[TonsaTua: wMIMHOAPUYECKAs IIOBEPXHOCTb, KOHHYECKas IMOBEPXHOCTH,
cepuueckass IOBEPXHOCTb, oOOpasyromue noBepxHocTeil. Tena BpalleHUs:
LUWJIMHAP, KOHYC, yCeU€HHBIM KOHYyC, cdepa, map. B3zanmMHoe pacnonokeHue
cheppl M IIIOCKOCTH; KacaTejbHas IUIOCKOCTb K cdepe. M3o0paxkeHue Ten
BpallleHHUs] Ha TJIOCKOCTU. Pa3BépTka umnuHapa U konyca. Cummerpust chepsl U
mapa.

OO0béM. OcHoBHBIE cBoWicTBa 00bEMOB Ten. Teopema 00 o00bEME
MPSIMOYTOJIBHOTO TIapajiefienunena u ciaeiacTBusi u3 Heé. OO0BEM mnpsaMol u
HaKJIOHHOM MPU3MBI, HUIWHAPA, MUpaMUAbl U KoHyca. OObEM 1Iapa W IIApOBOrO
CETMEHTA.

KomOunanuu Tten BpameHuss U MHoOrorpaHHukoB. [Ipusma, BhnmcaHHas B
HWJINHJP, ONIMCaHHasl OKoJio uiauHApa. [lepeceuenue cepsl U mapa ¢ mioCKOCThIO.
Kacanue mapa u cdepsl minockocTsio. [loHsTHE MHOTOTpaHHHUKA, OTUCAHHOT'O OKOJIO
cepsl, chepsl, BHUCAHHON B MHOTOIPAaHHUK WJIM TEJIO BpAILCHUS.

[Inomaas MOBEpXHOCTH LUIMHIpPA, KOHYCA, IUIomaas chepbl ue€ yacTeil.

[Tomo6ue B mpoctpancTBe. OTHOIIEHNE O00BEMOB, IUIOMIAICH MOBEPXHOCTEH
noo0HbIX duryp. llpeobpaszosanue nooobus, comomemus. Pewenue 3adau na
NILOCKOCU C UCNONb308AHUEM CINEPEOMEMPUYECKUX MeMOD08.

ITocTpoenue ceueHnii MHOIOIPaHHUKOB U TEJI BpalllEHUsI: CEYECHUS HUWJINHIPA
(mapajiebHO M TEPHEeHIUKYISIPHO OCH), CEUYeHHUsT KOHyca (mapajuiejbHOe
OCHOBAHHUIO U MPOXOSIIEE YEepe3 BEPIINHY), CEUECHUS I1apa; METOAbI ITIOCTPOCHUS
CEUCHUI: METOJI CIIEIOB, MemMOO 8HYMPEHHE20 NPOEKMUPOBAHUS, MemMOO NepeHocda
cexyujel nioCKOCmu.

JIBUKEeHHS] B IPOCTPAHCTBE

Jeusicenus npocmpancmea. Omobpasicenus. Jlgudxicenus u pageHcmeao uayp.
Obwue ceoticmea OsudiceHul. Buovl O08udcenutll. napaiienbHblll  NnepeHoc,
YEHMPANbHASL CUMMEMPUsL, 3ePKATIbHASL CUMMEMPUsL, NOBOPOM BOKpYe NPAMOI.
IIpeobpazosanus noooous. Ilpamvas u cghepa Diinepa.

BeposiTHOCTH M CTATUCTHKA
JJieMeHThI Teopun rpados

I'pad, cBsa3HbBIN rpad, myTtn B rpade: muknsl u renu. CteneHb (BaJIeHTHOCTD)
BepmuHbL. ['padbl Ha TIOCKOCTH. JlepeBbs.

Co0ObITHS, BEPOATHOCTH 1 KOMOMHATOPUKA

CnyyaifHble SKCIEpUMEHTHI (OMBITHI) U CIIydalHbIE COOBITHS. DJIeMEHTApHBIE
coObITHsA (MCXOabI). BeposATHOCTH ClydaliHOro COOBITHSA. BIM30CTh 4YacCTOTHI M
BEPOSATHOCTHU COOBbITHUI. Cily4dailHbIe OMBITHI C PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMHU
COOBITUSIMU.
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Omnepanuu HaJl COOBITUAMHU: TIepeceUeHUe, 00BEIUHEHUE, TTPOTUBOMOI0KHBIC
coObITus. Jlnarpammel Ditnepa. Dopmyna ci0KeHUs BEPOSITHOCTEN

YcnoBHass BEPOATHOCTb. YMHOXEHHE BEPOSTHOCTEN. J[lepeso cayuatino2o
asxcnepumenma. dopmysia 1omHOM BepoATHocTH. Popmyna baneca. HesaBucumbie
COOBITHUS.

bunapnbIii ciydaiiHblii ONBIT (MCIIBITAHUE), YCeX U HeyJada. HesaBucumele
ncnblTaHuss. Cepust HE3aBUCUMBIX UCIIBITAHUM 110 MEPBOTO ycrexa. [lepectanoBku n
dakropuan. Ywucno coueranuil. Tpeyronpuuk Ilackans. @opmyna OuHOMA
HrroToHa.

Cepus He3aBUCUMBIX UcTibiTaHuN beprymu. Cayuaiinoiii 66160p U3 KOHEUHOU
COBOKYNHOCMIU.

Cay4aiiHble BeJIMYMHbI

Cnyyaiinass  BenuunHa. Pacnpenenenwe  BeposiTHocTed.  Jlmarpamma
pacnpenenenus. Onepanuu Haj CIy4YalHbIMU BeIWYUMHAMU. buunapuas cayuaunas
geauyurna. llpuMepsl pacrpeneineHuii, B TOM UHCJIE€ TIE€OMETPUUYECKOE U
OMHOMUAJILHOE.

CosmecmHnoe pacnpedenenue 08yx cayuauHwvlx Geauuun. Hezasucumvie
cayuaunvle 8eUYUHbL.

MartemMaTuueckoe OXXHJaHUE CIIy4YyallHOW BeJIWYUHBbI (pachpenescHust).
I[Ipumepsl OpUMEHEHHUST MATEMATUYECKOTO OXXKUOaHUs (CTpaxoBaHHE, JOTEpes).
MaremaTtudeckoe OXHJaHUE OWHAPHOW CIydalHOW BEJIUYMHBI. MaTeMaTH4YeCcKOe
OXXKMJAHWUE CYMMBbI  CJIy4YalHBIX  BEJIMYMH. MareMaTuueckoe  OXKHUJIaHUE
reoOMEeTPUYECKOTO U OMHOMHUAIILHOTO paclpe/IeJICHHUH.

Jucriepcuss W CTAaHJAPTHOE  OTKJIOHEHHE  CIyYaWHOW  BEJIWYUHBI
(pacnpenenenust). Jucriepcusi OMHaApHOW CIIydaiHOW BEIWYHMHBI. MaTeMaTHdecKoe
0XUJAaHUE MPOU3BEJICHUS U JTUCIIEPCHUS] CYMMBbI HE3aBUCUMBIX CIIyYailHbIX BEJIUYHH.
Jucnepcusi W CTaHZAPTHOE OTKJIOHEHHWE OWHOMHAJIBHOTO  pacCIpe/IesICHUs.
Jlucnepcust U CTaHAAPTHOE OTKJIOHEHUE TEOMETPUUECKOTO PaCIIpEaCIICHUS.

HenpepeiBable cnywaiiHple BennduHbl. [Ipumepsl. @yHKUMSA IUIOTHOCTH
BEPOATHOCTH pacrpenencHus. PaBHOMEpHOE paclpeleneHue M €ro CBOMCTBA.
3a/lauu, NpUBOJSAIIME K ITOKA3aTEIIbHOMY paclpeAesieHUIO. 3aauu, MPUBOIAIINE K
HOPMAJIbHOMY pacnpeneseHuro. DOyHKUIUA IUIOTHOCTHU BEPOSITHOCTH
MOKAa3aTeJIbHOrO pachpeesieHus, (PyHKIUS INIOTHOCTH BEPOSITHOCTH HOPMAJIbHOTO
pacnpenenenusi. @yHKIHS IIOTHOCTH U CBOMCTBA HOPMAJIBHOTO PACPEICICHUS.

Ilocneoosamenvnocms  OOUHOUHBIX  HeE3A8UCUMBIX  cobOblmuu. 3aoauu,
npugodsawue Kk pacnpeoenenuro Ilyaccona.

Kosapuayus osyx cnyuatineix éeruuun. Kosgpuyuenm nunetinoi koppeiyuu.
Cosmecmmuvie HaOI0OeHUsL 08YX 8eludUH. Boibopounsiil koaghduyuenm koppenayuu.
Paznuuue medncoy nunetinoli c653v10 U NPUHUHHO-CAEOCMBEHHOU CB853b10. JIunelnas
pezpeccusi, Memoo HAUMEHbUIUX K8AOpamos.
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ITonsiTHe 0 3aKOHE 00JBLIINX YK CeJT

Hepasencmeo Yebwviwésa. Teopema Yebviwésa. Teopema Bepuynnu. 3axon
bonvuux yucen. Boloopounwlii Memoo ucciedo8anull.

JIeMeHTbI MATEMATHYECKO CTATUCTHKH

'enepanpHass COBOKYNHOCTH M CillydaiiHas BbIOOpKa. 3HAKOMCTBO C
BBIOOPOYHBIMU XapaKkTepucTuKaMu. OLieHKa CpeTHEro U JUCHEPCUH TeHEepaTbHOU
COBOKYITHOCTH € TIOMOUIbIO BBIOOPOYHBIX XapakTepUCTUK. OIeHUBaHUE
BEPOSITHOCTEN COOBITUI MO BBHIOOPKE.

Cmamucmuueckasn cunomesa. IIpoeepka npocmetiwux 2unomes ¢ NOMOWbIO
CBOUCME U3VUEeHHbIX pACnpeoeNeHUll.

I[JIH BHCAYAHUTOPHBIX 3aHITUH CTyACHTAM HapsAay C PpCIICHUCM 3aJa4 U
BBITIOJITHCHUA ITPAKTUICCKUX BaHaHHﬁ MOXHO IPCIIOKUTD TCMbI HCCIICAOBATCIILCKUX U
pe(I)CpaTI/IBHI)IX pa60T, B KOTOPBIX BMCCTO CepI/IfI OTACJIBHBIX MCJIIKHX 3aJdad H
pra)KHeHI/Iﬁ MNpCajIararoTCA CrOXKCTHBIC 3aJ1aHUA, Tp€6YIOIIII/IC )IHHTCHBHOﬁ pa6OTBI B
paMKax OlIHOﬁ MaTeMaTUYeCKOMN CUTyallun. OTH  TEeMBI MOI'yT OBITh Kak
WHINBUAYAJIbHBIMU 3aJIdHUAMH, TdK U T'PYIIIOBBIMU JJII COBMCCTHOTO BBIITOJIHCHUA
HNCCIICO0BaHUA.

IIpumepHbIe TeMbI pedepaToB, T0KIAA0B, HCCIAEA0BATEILCKHX IIPOCKTOB
o HemnpepsiBHbIE 1po0H.
o IlpuMeHeHHe CIIOKHBIX MPOLUEHTOB B 3KOHOMUYECKUX PACUETAX.
o [lapannenpHOE MPOEKTUPOBAHUE.
o CpenHue 3HaAYECHUS U UX NIPUMEHEHUE B CTATHCTHUKE.
« BekTopHoe 3aanue npsiMbIX U TDIOCKOCTEN B IPOCTPAHCTBE.
o CroxeHue rapMOHUYECKUX KOJICOAHHIA.
o ['padmueckoe pelieHre ypaBHCHUN U HEPABEHCTB.
o IlpaBuibpHbIE U TOIYIIPABUIIBHBIE MHOTOIPAHHUKH.
o KoHnueckne ceyeHus U UX MPUMEHEHHUE B TEXHUKE.
o [lonstue nuddepennuana u ero MPUIOKECHUS.
o (Cxembl NOBTOPHBIX UCTIBITaHUN BepHysuiu.
o lccnenoBanue ypaBHEHHUM U HEPABEHCTB C NIAPaMETPOM.
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6. TEMATUYECKOE IVNIAHMPOBAHUE I10 YYEBHOMY IIPEJIAMETY

[Tpu peanuzanuu conepxanus o01Ee00pa3zoBaTEIbHON yUeOHOr0 MpeIMeTa
OVIL03.Y «Maremaruka» B npeaenax ocsoeHus: OIIOIT CITO na 6a3e 0CHOBHOTO
o01iero oOpazoBaHus ¢ MOJyYeHUEM cpeiHero ooiero oopazosanus [1TICC3

MaKCcHMaJjbHas yueOHasl Harpy3Kka 0Oy4aroIuXcsl COCTaBIISIET:

Bua yueOHoii paGoTbl

O0BeM B yacax

O061beM 00pa3oBaTe/IbHON MPOrPaMMBbI 220
B TOM 4YHcJIe:

TEOpEeTUYECKoe 00ydeHne 74
MPaKTUYECKHUE 3aHITHS 128

abopaTOPHBIC 3AHITHS

y4eOHBIM TIJITAHOM
HE MTPEAYCMOTPEHBI

KOHCYJIbTallHA 4
camocTosiTeNbHas paboTa 10
IIpome:kyTouHas arrectauus B gopme IK3aMeHa 4
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TEMATHYECKMI IIJTAH YYEBHOI'O IIPEJIMETA «MATEMATHKA»

Bcero

HaumeHoBaHue pa3jesioB uTem Teopus IpakTuyeckue
padoThI
AJiredpa M Hayajla MATeMATH4YeCKOro 106 34 72
aHaJm3a
Yucna 1 BIUUCICHUS 22 8 14
OyHKIMH U TpaduKH 18 8 10
VYpaBHEeHUsST U HEPABEHCTBA 32 10 22
Hadvana maremaTwueckoro aHaimm3a 30 6 24
MHoXecTBa U JIOTHKa 4 2 2
I'eomerpus 4 22 32
[IpsiMBbI€ M TIIOCKOCTH B MPOCTPAHCTBE 12 6 6
BekTopbl U KOOpAWHATHI B TIPOCTPAHCTBE 10 4 6
MHororpaHHuku 14 4 10
Tena Bpamenus 14 4 10
JIBWKEHUSI B TIPOCTPAHCTBE 4 4 -
BeposiTHOCTH U CTATHCTUKA 42 18 24
DneMeHThl Teopur rpadoB 4 2 2
CoObITHs1, BEpOSATHOCTH U KOMOMHATOPHUKA 12 4 8
CityualiHble BEJIMYHUHBI 12 4 8
[TonsiTe 0 3aKkOHE OOJBIINX YUCET 4 4 -
DNeMEeHThl MaTEMaTUYECKON CTATUCTUKHI 10 4 6
KoHncynpranus 4 - -
Bcero 206 74 128
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7. YYEBHO-METOJNYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECHHEYEHME ITPOI'PAMMBI YYEBHOI'O IPEJIMETA

7.1. OnucaHue MaTepHAJIbHO-TEXHUYECKOI 0a3bl, HEOOXOAUM O 1151
OCyLIeCTBJICHUs] 00PAa30BaTeILHOIO MpoLecca

HaumeHoBaHUe MOMeLEHU I I Anpec (MeCTONOJIOKEHUE) TTOMeLIeHH i
NpoBe/eHusi BceX BUIOB y4eOHOi JJIS1 IpOBe/leHusl BceX BUAOB Y4eOHOi
AesiTeJIbHOCTH, IIPeIyCMOTPEHHOI JesiTeJIbHOCTH, TPeLyCMOTPEHH O
Ne YueOHBIM IUIAHOM, B TOM YHCJe yueOHBIM ILUIAHOM (B cjIy4yae
MOMelleHUs VIS CAMOCTOSITEIbHOM peajaun3anuu o0pa3oBaTeabHOM
n/n padoThl, ¢ yKazaHHeM NepeyHsi 0CHOBHOI0 nporpamMmmsbl B ceTeBoii popme
000py10BaHNsl, Y4eOHO-HATJISIAHBIX JAOMOJHUTEIBLHO YKA3bIBAETCS
NnocooMii M UCOJIb3YyeMOr0 MPOrPAMMHOT0 HAaMMEHOBaHUE OPraHu3aIum, ¢
obecneyeHust KOTOPOM 3aKJIK0YEH J10Tr0BOP)
Kabuner MaTeMaTHUeCKUX QUCIIUILINH: 414056,
y4aeOHast ayTUTOPHS IS TPOBEACHUS AcTpaxaHckas 001acTh,
3aHATHI BCEX BUJIOB, B TOM YHCIIE r. AcTpaxaHb,
TPYNTIOBBIX U HHIUBUIyATbHBIX p-H JICHUHCKUH,
KOHCYJIBTAIIMH, TEKYILETO KOHTPOJISA U yi. Tatumesa, 1. 18a,
MPOMEKYTOYHOM aTTECTalNKN atax 2, nomemenue Ne 10

1 |1 Jlocka yueOHast

2. Pabouee MecTo mperoaaBaTeis

3. KommiekT yueOHOM MeOenun Ha 25 ver.

4. Harnagusie mocodus

5.I1makatel TeMaTHyeCKue

6. [lepeHoCHOM MYJIbTUMEIUMHBIN KOMILICKT
7. KanbKkynsaTopsl — 25 IIT.

Jlnst camocTosTensHOM padoThl: bubnmoreka, |414056,

YUTAJBHBIN 3aJ1 C BBIXOJIOM B UHTEPHET AcTpaxaHckasi 0067acTb,
1. KomrmutekT yueOHoii mebenu Ha S50 yer. r. AcTpaxaHb,

2 |2 Kommekt y4eOHO-HaTJISITHBIX TT0COOHIA p-H JleHuHCKUi,
3.Kommnsrotep - 8 miT. yi. Tatumesa, 1. 18a,
4.CraunoHapHbId MylIbTUMEIUNHBII ITax 2, noMmenieHue Ne7
KOMILJIEKT

7.2. PexomeHayemasi JuTepaTypa
a) OCHOBHas yueOHasl IuTeparypa:

1. Amumos III.A., Komsirun FO.M., TkaueBa M.B. u ap. MaTtemaTuka: anredpa u
Hayajga MaTEMaTHYECKOTO aHaju3a, reoMerpus. Alredpa ¥ Hadajla MaTeMaTHICCKOIO
ananmmsa. 10—11 xmaccel: 6a30BbIH U yriyoI1. ypoBHU — 3-¢ u31. - M., 2017.

2. Aranacsu JI.C., byty3oB B.®., Kagomues C.b. u np. Martemaruka: anredpa u
Hayajga MaTeMaThudeckoro ananuza. ['eometpusi. 'eoMmetpus (6a30Bblid U YIriTyOJIeHHBIN

ypoBHH). 10—11knaccel. — M., 2018.
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3. Atanacsu JI.C., Byry3oB B.®., Kagomues C.b. u n1p. Maremaruka: anreOpa u
HayaJla MaTeMaTuyeckoro ananuza. ['eomerpus. ['eomerpus (0a30BbIid U yrayOJeHHBIN
ypoBHH). 10—11knaccer. — M., 2020.

4. Marematuka: ydeOHOoe mocobue / M.M. UepnenoB [u ap.]. — Mocksa:
Poccuiickuii rocyapcTBEHHbIA YHUBEpCUTET npaBocyausi, 2022. — 336 ¢. — ISBN 978-
5-93916-959-2. — Tekct: snektponnbiii // IPR SMART : [cait]. — URL:

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

0) IomoJaHUTENbHAs yueOHas JuTepaTypa:

1. AnekcannpoB, A.J[. Maremaruka: anrebpa MW Hayajga MaTeMaTHYECKOTO
ananusa, reometpus. ['eomerpus. 10-11 knaccel: yue6nuk / A.Jl. Anexcannapos, JL.A.
Bepuep, B.W. Peixuk. — M.: U3pnatensctBo «llpocsemienue», 2020. — 257 ¢. — ISBN:
978-5-09-062551-7 / - Tekct: HeMmOCPeACTBECHHBIN

2. Mopakosuy, A.I'. AnreGpa u Hauana maTemaTudeckoro anainusa. 10 kmacc: B 2
g, Y. 1. YueOHuK s ydamuxcsi o0uieo0pa3oBaTeNbHbIX YUPEKICHUN (MPOPUITBHBIN
ypoBeHs) / A.I'. Mopakosuuy, I1.B. Cemenos. - M.: Muemo3suna, 2020. - 457 c. — ISBN:
978-5-346-01200-9 / - Tekct: HemOCPEACTBECHHBIN

3. Mopakosuu, A.I'. AnreOpa 1 Hayaia MaTemMaTH4decKoro aHaiausa. 11 kiacc: B 2
g. Y. 1. YueOHUK uIs ydamuxcsi o0uieo0pa3oBaTebHBIX YUPEKIESHUN (MPOPUITbHBIN
ypoBeHs) / A.I'. Mopakosuy, I1.B. Cemenos. - M.: Maemo3una, 2020. - 351 ¢. — ISBN
978-5-346-03199-4/ - TekcT: HEMOCPEACTBEHHBIMH

4. Mopakosu4, A.I'. Anrebpa 1 Hauana MmaTemaTuyeckoro anaiausa. 10 kimacc: B 2
y. Y. 2. 3ajayHuK A5 ydamuxcsi 0011eo0pa3oBaTeNbHbIX YUpeKaeHUN (TpouIbHBIN
ypoBeHnb) / A.I'. Mopakosuy, JI.O. Jlenumesa, JI.WU. 3BaBuy [u ap.] - M.: MueMo3uHa,
2020. - 336 c¢. — ISBN: 978-5-346-01202-3/ - Tekct: HEemoCpeACTBEHHBIH

5. Mopakosuu, A.I'. Anrebpa 1 Hayana MaTemMaTHdeckoro anaiausa. 11 kimacc: B 2
y. Y. 2. 3ajpayHuK A ydamuxcsi o0Ieo0pa3oBaTebHbIX YUpexACHUN (TpoduiIbHbIN
ypoBeHb) / A.I'. Mopakosuu, JI.O. Jlenumena, JI.W. 3BaBuy [u ap.],- M. : MHeMo3uHa,
2020. - 137 ¢. — ISBN: 978-5-346-02411-8/ - Texct: HEemOCpeICTBECHHBIN

6. boromonoB H. B. TlpakTtuueckue 3ansTtusi mo matematuke B 2 4. Yacth I:
yaeOHoe nocodue s CpeIHero npodeccuoHaIbLHOTO obpaszoBanust /
H. B. boromonoB. — 11-e uza., nepepad. u agon. — MockBa: U3znarensctBo HOpaliit,
2021. — 326 c¢. — (Ilpodeccuonanbuoe oopazoanue). — ISBN 978-5-534-08799-4. —
Texcr: anektponnsiii // DBC KOpaiir [caiiT]. — URL: https://urait.ru/bcode/470650

7. boromonoB H. B. IlpakTtuueckne 3aHsATHs 1O mMaremaTuke B 2 4. Yactp 2:
yaeOHoe nocodne s CpeIHero npodecCHoHaIBLHOTO obpaszoBanust /
H. B. boromonoB. — 11-e u3a., nepepad. u agon. — MockBa: U3znarensctBo HOpaiit,
2021. — 251 c. — (Ilpodeccuonanbroe oopazoanue). — ISBN 978-5-534-08803-8. —
Tekct: anextponnsiii / 9BC KOpaiit [caiiT]. — URL: https://urait.ru/bcode/470651

8. Marematuka B OTKpBITOM KOJUIeIKE [ DNeKTpoHHBIN pecypc| Pexxum moctyma:
http://www.mathematics.ru

9. lllunaues, B. C. Hauana Beicuier mMatematuku : ydeOHoe mocodue / B. C.
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[MumaueB. — 5-e uza., crep. — Cankr-lletepOypr: Jlans, 2021. — 384 c. — ISBN 978-

5-8114-1476-5. — TekcT: 37eKTpOoHHBIN // JlaHb: 31eKTpOHHO-OMOANOTEYHAsI CUCTEMA.
— URL: https://e.lanbook.com/book/169483. — Pexum noctyma: s aBTOPH3.
II0JIb30BATEIIEH.

B) IepeueHb y4eOHO-METOIUYECKOT0 00ECTIeUeHUS :

Meronuueckoe mocoOue MO TEOpUU BEPOATHOCTEH M MaTeMaTUYeCKOU
cratuctuke. CocraBurens YHykaHnona JILA.

T') DJICKTPOHHO-OUOJNOTEUYHBIC CUCTEMBI:
http://www.iprbookshop.ru

8. OCOBEHHOCTHU OPITAHU3ALIMU OBYYEHUSA J1JIs1 UHBAJINAOB U
JINI] C OTPAHUYEHHBIMU BO3SMOKHOCTAMMU 310POBbA

Jns  oOyyaromuxcsi W3 4Yucia WHBAIMAOB M JIMI C OTPAaHUYCHHBIMU
BO3MOKHOCTSIMH 3/I0POBbSI HA OCHOBAHMSI MMCbMEHHOTO 3asiBJICHUS YUEOHBIH MpeaMeT
OVIL03.Y «MaremaTuka» (KOHTPOJIb M OIICHKA PE3YJIbTATOB OCBOCHHS Y4eOHOTO
npeaMeTa) peanu3yercs € y4eTOM OCOOCHHOCTEH ICHUXO(PU3NYECKOTO pa3BUTHS,
MHIMBUYaJIbHBIX BO3MOXHOCTEH M COCTOSIHUS 370pOBbsl (Jlajiee — MHAMBUIYaJIbHBIX

0COOCHHOCTEH).

26


http://www.iprbookshop.ru/

Q. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHUSA YYEBHOI'O
MPEJMETA
KOHTpOsb 1 OlIeHKa pe3ybTaTOB OCBOCHHS YHEOHOIO MpeameTa

OCYHCCTBIIACTCA IMPCIIOJAAaBaATCIICM B ITPOLUCCCE MPOBCACHUA IIPAKTUUCCKUX 33_H$[TPII>1,
TCCTUPOBAHHA, a TAKIKC BBIIIOJIHCHUA CTYACHTAMU MHAWBUAYAJIbHBIX BaHaHI/II\/’I,

MPOEKTOB, UCCIIEIOBAHUN.

Pesynbrarer 00yueHust

Kputepun orenku

Meronn! OllEHKH

B pesynbrare ocBoeHus mpeamera oOydaroniuiics 10KeH
3HATh:

(] 3HAYCHUC MaTeMaTHqCCKOﬁ HayKI/I JUJISA peHIeHI/ISI
3aJ1a4, BO3HUKAIOIIUX B TCOPUU U IPAKTUKE; MIUPOTY U B TO
Xe BperI OFpaHI/I‘IeHHOCTB HpI/IMeHeHI/ISI MATEMATUYCCKUX
METOJIOB K aHAIM3y W WCCIEAOBAHUIO IPOIECCOB M
SIBJICHUH B TIPUPOJIC M OOIIECTBE;

o 3HaYEHUE MPAKTHUKU U BOIMPOCOB, BO3HUKAIOIIHUX B
camMoil MareMatuke JUIsi (OPMHUPOBAHUS U PA3BUTHUS
MaTeMaTH4YeCKOW HAayKH; HCTOPUIO PAa3BUTHS TOHATHUS

qiuca, CO3/1aHUA MaTeMaTH4eCKOTo aHaium3a,
BO3HUKHOBEHHUSI M PA3BUTHUS TE€OMETPHUH;
. YHHUBEpPCAIbHBIA  XapakTep  3aKOHOB  JIOTUKHU

MaTeMaTHYECKUX pPacCYXKJCHUH, HUX MNPUMEHUMOCTh BO
BCEX 00JIaCTAX YEIIOBEUECKOM IeATENbHOCTH;

. BEPOSITHOCTHBIA XapakTep pa3IMYHBIX MPOIECCOB
OKPY’KaIOILIEro MUPAa;

CMBICJI HACATIN3allUH, HOBBOJ’I?II-OH.[C?I pemiate 3aaa4u

peanLHoﬁ HeﬁCTBHTeHBHOCTH MaTCMaTHYCCKUMHU
METOAaMH, IIPUMEPEL OH_II/I6OK, BO3HUKAOIIUX  IIPH
nacajin3almnu.

B pesymprare ocBoeHWs TpeaMeTa OOyJaroIIuiics
yMeTb:

JOJDKEH

L4 BBITIOJIHATD apI/I(I)MCTI/I‘ICCKI/IC HeﬁCTBHH, coyucTasd

YCTHBIC u IIMCbMCHHBIC IIPpHUCMBI, IIPUMCHCHUC
BBIYHCIIMTCIIBHBIX YCTpOfICTB; HaXOJIUuTb 3HAYCHUA KOPHA
HaTypaHBHOﬁ CTCIICHHU, CTCIICHU C paluOHAJIbHbBIM

II0Ka3aTcCJiICM, norapchMa, HCIOJIB3Y: ITPpU H606XO,Z[I/IMOCTI/I
BBIYHCIIMTCIBHBIC YCTPOﬁCTBa; MOJIb30BaThCS OLICHKON U
HpPIKPII[KOﬁ IIpH IMIPAKTHUYCCKUX PACUYCTaAX;

®  MPOBOJUTH IO W3BECTHBIM (OpPMYJaM U TpaBUIIAM
npeoOpa3oBaHusi OyKBEHHBIX BBIPKEHHI, BKIIOYAIOLIHX
CTENEHH, PAJUKAIIBL, JTOTapU(PMBI 1 TPUTOHOMETPUIECKHUE
(YHKIMY; BBIYUCIATH 3HAYCHUS YUCIOBBIX U OYKBEHHBIX
BBIPa)KEHHH, OCYIIECTBIISAISI HEOOXOUMBIE TTOJICTAHOBKH U
npeoOpa3oBaHus;

. onpeneNniTh 3HayeHWe (YHKUUU [0 3HAUYCHMIO
apryMeHTa MpH pazIMyYHBIX criocobax 3afaHus (QyHKIHH;
CTPOMTH TpapUKH U3Y4YEHHBIX (QYHKIIMA;

J OIMCBIBATE 10 IPa(hUKy U B MPOCTEHIINX CIydasXx 10

Onenka «OTINYHON:
paboTta  BBINIOJIHEHA
MOJTHOCTHIO;

B JIOTUIECKUX
pacCcyXICHUSIX u
000CHOBaHHUH
pelreHus HET
poOeJIoB M OMINOOK;
B PpCIICHWH  HET
MaTeMaTHYEeCKUX
omuboK  (BO3MOXKHA
0J/lHa HETOYHOCTD,
OTHCKa, KOTOpas He
ABIIIETCSL CIIECTBUEM
HEe3HaHUs W
HENOHUMAaHHUS
y4eOHOTO
Marepuaa).

Ornenka «XopoIo:
paboTa  BBITNIOJIHEHA
MTOJTHOCTBIO, HO
000CHOBaHHMS IIaroB
penieHus
HEJ0CTaTOYHBI (eciu
yYMEHHE
000CHOBHIBATH
paccyxaeHus
SIBJISUTOCH
CIeIUATbHBIM
00BEKTOM IIPOBEPKH );

HC

JIOTTYIIEHbI OJlHa
omnOKa WK eCTh JIBa
— TpU Hemouyéra B
BBIKJIJIKAX,
pHCYHKaX, uepTexax
win rpadukax (ecnu
3TU BUABI PabOT He
SBIISUTUCH
CHelHaIbHBIM
00BEKTOM MPOBEPKH).

Onenka
pe3yabTaToB
YCTHBIX OTBETOB,
penienus 3a1a4 (B
TOM qucie
npo¢eCCHOHAIIbH
0
OpUEHTHPOBAHHBI
X), TPOBEPOYHBIX
pabor, 3amaHUit
HK3aMEeHa
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dbopMyIie TOBEACHUE M CBOWCTBA ()YHKIIMH, HAXOAUTH TIO
rpaduky QyHKIMH HaNOOIBIINE U HAUMCHBIINE 3HAUCHUS;

o pewmiatb  ypaBHEHMs,  IIPOCTEHUIINE  CHCTEMBI
ypaBHEHHMH,  HCIOJB3YS CBOWCTBA  (QYHKIMH M HX
rpaduKoB;

. BBIYUCIIATH IIPOU3BOJHBIE U

nepBooOpa3HbIC IEMEHTAPHBIX ~ (YHKIUH, HCHOJIB3Ys
CIIPaBOYHbBIEC MAaTE€pPHUAJIbL;

o HCCIIEI0BaTh B MPOCTEHIINX ClaydasX (YHKUHMU Ha
MOHOTOHHOCTb, HaxOJUTh HaWOOJbIINE M HAaUMEHbBIIHE
3Ha4eHUs1 (DYHKIHHA, CTPOHUTH TpadUKd MHOTOWICHOB U
MPOCTENIINX PAllMOHAIBHBIX (PYHKIIUN C MCIIOJIb30BAaHUEM
anmapata MaTeMaTHMYeCcKOr0  aHaJlu3a; BHIYMCIATH B
MPOCTEHIINX ClIydasX I[UIOIIAJd C HCIOJIb30BAaHUEM
MepBOOOPA3HON;

J pemaTth  palMOHalIbHBIE,  TIOKa3aTelbHbIE U
norapudmudeckue YpaBHEHHUS u
HEPaBEHCTBA, MPOCTEHTITIE HWpparoHaIbHbBIE "
TPUTOHOMETPUYECKHE  ypaBHEHHS, WX  CHCTEMBHI,

COCTaBJIATh YPAaBHEHHS M  HEPABEHCTBA IO  YCJIOBHIO
3a/lauM; MCIMOJIb30BaTh I TNPUOIMKEHHOTO pelIeHus
YpaBHEHUI U HEPABEHCTB I'papuyuecKuil METO;

. n3o0pakaTh ~ HA  KOOPAWMHATHOM  IUIOCKOCTH
MHOKECTBA PELICHUN MPOCTEHIINX YpPaBHEHUM W HX
CHUCTEM;

o pemaTh MpoCTeHIue KOMOWHATOpHBIE — 3a/1a4d
METOJIOM Tmepebopa, a TakkKe C HCIOJIb30BaHUEM
W3BECTHBIX (popMyIT;

L4 BBIYUCIIATH B HpOCTCfIHIHX ciIydadXx BCPOATHOCTH
COOBITHII Ha OCHOBE moacyeTa yucia ucxoaos,

J pacmo3HaBaThb ~ Ha  4YepTekax U MOJEIAX
MIPOCTPAHCTBEHHbIE (POPMBI; COOTHOCUTH TpEXMEpHbIE
00BEKTHI C UX OMUCAHUIMHU, U300paKEHUSIMU;

L4 OIIMCbIBATh B3aMMHOC pPaCIIOJIOXKCHHUE IIPAMBIX H
IUIOCKOCTEH B IIPOCTPAHCTBE, APr'yMEHTUPOBATE CBOH
CYXXKACHUA 00 >TOM PacCIOJIOKCHUHU

L4 AHaJIM3UPOBATL B HpOCTGﬁIHHX ClIydassX B3aWUMHOC
PAaCIIOJIOKCHHUEC 00BEKTOB B IMPOCTPAHCTBE,

L4 I/I306pa)KaTb OCHOBHBIC MHOTOI'PAaHHUKU U KPYTJIbIC
TEJIa; BBIIOJHATb YCPTCIKHU 110 YCIIOBHUAM 3a1a4;

L4 CTPOUTH HpOCTCﬁHIHC CCUCHUA I(Y6a, IIPU3MBEI,
nupamMubl; pelIaTb INIAHUMETPUUYCCKUC U HpOCTeI\/'II_HI/Ie
CTCPCOMETPHUUCCKUC 3aga4yu Ha HaXOXACHUC

TCOMETPUYECKUX BEJIWYMH (JUIMH, VIJIOB, IUIOIIAJICH,
00bEMOB);

L4 HCIIOJIb30BATh IIPpU PCHICHUHU CTCPCOMECTPUUICCKHUX
3aa4 IJIaHUMETPUICCKUC q)aKTBI N MCTOABI;

° NpOBOAUTE MOOKA3aTCIIBHBIC PACCYXICHUA B XOIC
PEIICHUA 3ada4.

Ornenxka
«YILOBJ'ICTB OPUTCIIBHO»:
JOITYIICHO 6oee

OJIHOW OIMMOKK WU
Oonee ABYyX — Tpex
HE/I0YETOB B
BBIKJIAJIKaX, YepTexKax
wii  rpadukax, HO
oOyyJaronuiics
obnanaer
00s3aTebHBIMU
YMEHUSMHU o
IIPOBEPSIEMON TEME.

Ornenka
«HeyioBiieTBOpUTEIBH
o»: JOTTYIIIEHBI
CYIIIECTBCHHBIE
OIITNOKH,
MOKa3aBIIue, 49TO
oOyyJaromnuics HE
oOamaer
00s13aTeTbHBIMU
YMEHHSIMH 10 TAHHOMN
TEME B MOJIHOU Mepe.
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PELIEH3USI
Ha pabo4yio nporpammy ydyeGHoro mpeamera OVIL.03.Y Maremaruka
NPOrpamMmbl NOJArOTOBKH CIENHAJIHCTOB CPEIHEro 3BeHa
no cnennaabHocT 07.02.01 Apxurektypa
KBaJHpHKAIHMA: aDXUTEKTOD

ouHas popma oOyueHus

Canunkosbim [1aBiom HukonaesuueMm (nasnee perneH3eHT) mpoBe/ieHa SKkcnepTusa paboyeii
nporpammsl (nanee Ilporpamma) yueGuoro mpemmera OVIL03.Y Marematuka nporpammel
NOJArOTOBKH cCrienHanucToB cpeanero 3seHa (manee I[IIICC3) mo cneumansHoctu 07.02.01
ApxuTeKTypa (KBalM(UKANUs: apXHTEKTOp), pa3pabOTaHHOW B KOJUIEIKE CTPOMTENLCTBA M
skoHoMukH AI'’ACY (paspaboruuk: npenoaasarens JI.A.Uykanosa).

PaccMOTpeB npeicTaBieHHbIE Ha OJKCIEPTH3Y MaTepHalibl, PELEH3EHT MNpHIIeT K
CJICZYIOIIUM BBIBOJIAM.

IIpencraBnennas Ilporpamma cootsercTByeT TpeGoBarusm ®I'OC COO yTBepKaeHHOrO
npukasoM MunuctepcTBa obpazoBanus u Hayku Poccuiickoii ®enepamuu ot 17 mas 2012 2.,
npuxaz Ne 413 ¢ u3MeHEHUSIMH 3apErHCTPHPOBaHHOrO B Muniocte Poccuu 12 aszycma 2022 2.,
nomep pecucmpayuu Ne70034.

YueOnpiii npeamer OVYIL03.Y Maremarnka siBisiercss 00S3aTeIbHBIM — y4eOHBIM
npeaMeToM 001eo6pa3oBaTeNbHOrO UKJIA.

Ipencrar nennsie B [Iporpamme nemn y4eGHOro mpeaMeTa COOTBETCTBYIOT TpeGOBAHHAM
®I'0OC COO no cnenmansrocth 07.02.01 ApxurekTypa.

B coorserctBun ¢ Ilporpammoit 3a yue6bubiM mpeamerom OVIL.03.Y Marematuka
3aKpeNJIeHbl JIMYHOCTHBIC, METANPEJIMETHBIE U TPEIMETHbIE Pe3yJbTaThl OCBOCHHS OCHOBHOM
0o0pa3zoBaTenbHON MPOrpaMMBl.

Pesynbratel 00yuenus, npencrasnennsie B IIporpaMmme, cOOTBETCTBYIOT crienuduke u
COZICPIKaHHIO PEZIMETA U ICMOHCTPUPYIOT BO3MOXHOCTD MOJIYYECHHUS 3asIBIICHHBIX PE3Y/IbTAaTOB.

Ilpencranennas  [lporpamma  mpeamonaraeT — MCMONB30BaHME  COBPEMEHHBIX
00pa3oBaTe/bHbIX TEXHONOTHH MPH PeaH3aliy Pa3IMYHBIX BHIOB Y4eOHOI pabotsl. Popmbl
00pa3oBaTeIbHBIX TEXHONIOTHI COOTBETCTBYIOT crienMHKe yueGHOro mpeameTa.

[Ipomexyrounas arrectanms, npeaycmorpernas [IporpaMmoii, ocyiiecTsisercs B bopme
9K3aMeHa.

Y4eOHO-METOMYECKOE H MaTepHalbHO-TEXHHYECKOe OOecreyeHue COOTBETCTBYET
tpeboBanusm ®I'OC COO wu cneumduxe yueGuoro mnpeamera OVIL.03.Y Maremaruka,

obecrnieynBaeT HCIOIb30BaHHE COBPEMECHHBIX 06pa303aTeanbe METO10B 06y‘IeHPlﬂ.




OBILIUE BbBIBO/1bI

Ha ocHoBaHMM nmpoBeIEHHOH 3KCIEPTH3bI MOXKHO CHENIaTh 3aKJIIOYEHHE, YTO XapakTep,
CTPYKTYpa, coaepxanue paboueii nporpammsl yuebHoro npeamera OVII.03.Y Maremaruka no
cnenuanpHocTH 07.02.01 Apxurektypa, paspaboranHoii npenoaaBatenem JI.A.UykaHOBO,

cootBetcTByeT TpeboBaHusM @I'OC COO u MoxeT ObITh peKOMEHI0BaHa K HCIIOJIb30BaHHIO.

Penensent

K.T.H., IoUeHT Kadeapsl « CuctemMsl
ABTOMATH3HPOBAHHOTO NMPOEKTHPOBAHUS H
MOJIEJTHPOBAHHUS)

[TAOY AO BO «ActpaxaHckuit
rocy/1apCTBEHHBIH apXUTEKTYPHO-

CTPOMTEJILHBIH YHHUBEPCUTET) ~ IT.H.CaguukoB
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