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1. TIOACHUTEJIbHAA 3AITMCKA

PabGouass mporpamma ob6mieoOpa3zoBaTenbHOro yueOHoro mpeamera OVYIL03.Y
«MareMatnka» TpeIHA3HAYCHA I W3YYCHUS MAaTeMAaTHKH B MPO(eCcCHOHATBHBIX
o0pa3oBaTeIbHBIX OpraHU3ANMIX, pPEATH3YIOIMMX 00pa30BaTEIBHYIO IPOrpaMMy
cpeaHero oOuiero oOpa3oBaHUsl B Ipejeiax OCBOCHHUSI OCHOBHOW MpodeCcCHOHATBHOM
obpazoBatenbHoil mporpammbl CITIO (OIIOII CIIO) Ha 6a3e OCHOBHOTO OOIIETro
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 ¢ PexoMmMeHmanusaMu TIo0
OpraHM3alliyd TONYYEHHUsI CpeaHero oOmero oOpa3oBaHHWS B Mpelenax OCBOCHUS
00pazoBaTelbHBIX TMPOrpaMM CpPEIHEro MPOQPECCHOHATBHOTO 00pa3oBaHUs Ha 0ase
OCHOBHOTO  o0miero  oOpa3zoBaHHsl C  y4eToM TpeOoBaHmii  (emepanbHBIX
TOCY/JIapCTBEHHBIX 00pPa30BaTEIbHBIX CTAaHJAAPTOB M TOJydaeMod MpodeccCuu Win
CIENUATBbHOCTH CPEHEr0 MpodecCHOHaTLHOTO 00pa3oBaHUs.

Conepxanue TporpamMmbl  «MaTemMaTWUKa» HAIpaBICHO Ha  JOCTH)KCHHE
CIEIYIOIIMX LeJe:

. obecnieueHue CcHOPMUPOBAHHOCTH  MPEJCTABICHUNA O  COIHUAIBHBIX,
KyJIbTYPHBIX ¥ HCTOPUUYECKUX (PAKTOpaX CTAHOBICHUS MAaTEMAaTHKU;

. obecrnieueHne CPOPMHUPOBAHHOCTH JIOTHYECKOTO, aJTOPUTMHUYECKOTO |
MaTeMaTUYECKOTO MBIIUICHHUS;

. obecrniedyeHrne cPOPMUPOBAHHOCTH YMEHUH MPUMEHSTH MTOJTyIESHHBIC 3HAHUS
NpY PEIICHUH Pa3IUIHbIX 33]1ad,

. obecnievueHre cOpMUPOBAHHOCTH MPEACTABICHUI O MAaTEMATHKE KaK 9acTH

0OIIIEYeIOBEYECKON  KYIbTYypbl, YHUBEPCAIbHOM SI3bIKE HAyKH, I[1O3BOJISIONIEM
ONKCHIBATh M M3y4aTh peabHBIC MPOIIECCHI U SIBJICHUS.

B nporpamMmy BKIIOYEHO conepkKaHHE, HaIpaBiIeHHOE Ha (HOPMHUPOBAHHUE Y
CTYJICHTOB KOMIIETCHIINH, HeoOXoauMbIX A1 kadecTtBeHHOro ocBoeHust OITOIT CITO Ha
0a3e OCHOBHOI'O O0OIIIEro 0Opa30BaHMS C MOJYYCHHEM CPEAHETO OOIIero oOpa3oBaHMS; -
MporpaMMbl MOATOTOBKY criennanucToB cpegnero 38eHa (IIICC3).

[Iporpamma yyeOHOro mnpeaMera «MaTemarnka» SBIS€TCS OCHOBOM st
pa3paboTku pabouyux MporpaMMm, B KOTOPBIX MpodeccHoHanmbHbIE 00pa3oBaTeIbHBIC
OpraHu3alliy, peaju3yiolme o00pa3oBaTeNbHYI0 MPOrpaMMy CpEIHEro oOIIero
obpazoBanus B mpenenax ocpoeHuss OIIOIT CIIO wa ©6a3e OCHOBHOTO OOIIETO
o0pa3oBaHus, YTOUHSIOT COJEpKaHWE Y4eOHOro MaTepuala, MOCIeA0BATeILHOCTh €ro
M3YYEeHUS, pacupeiesieHue YIeOHbIX 9acoB, BUIBl CAMOCTOSITEIBHBIX paOOT, TEMaTUKY
pedeparoB (OKIAI0B), MHANBUIYAIBHBIX MPOSKTOB, YUNUTHIBAs CHEIU(DUKY ITPOTpaMm
MOATOTOBKM  CIHEIUAINCTOB CPEJHEr0 3BEHAa, OCBaWBaeMoOWl mpodeccud WiIH
CHEUUATIBHOCTH.



2. ObIIIAA XAPAKTEPUCTHUKA YYEBHOI'O ITPEJIMETA

MaremaTuka gBiseTcs pyHIaMEeHTaIbHbIM 0011€00pa30BaTEIbHBIM IPEIMETOM
CO CJIO’KMBILIUMCS YCTOMUHMBBIM COAEPKAHUEM U OOIIUMH TPEOOBAaHUSAMU K IMOATOTOBKE
o0y4Jaromuxcs.

B mpodeccuoHanbHbiXx  00pa3oBaTENbHBIX  OpPraHU3aLMIX, PEATU3YIOIIUX
00pa3oBaTeIbHYIO MPOTPAaMMYy CpeHEero oOIero o0pa3oBaHUsl B MpejeiaX OCBOCHUS
OIIOII CIIO na 6a3e 0CHOBHOro OOLIEro 0Opa3oBaHUs, U3yUCHHE MAaTEeMaTHUKU HUMEET
CBOM OCOOEHHOCTHU B 3aBUCUMOCTH OT MPOoQuiisi NpodhecCruoHaNbHOTO 00pa30BaHUsl.

I[Ipu  ocBoenun cnemuanpHocTed  CIIO  TexHomoruueckoro  mpoduiis
npodeccuoHaIbHOr0 00pa3oBaHMs MaTeMarhka Hu3ydaercs Oosee YriyOJIeHHO, Kak
npodunpHas y4yeOHas JUCUUIUIMHA, YYHUTHIBaIOIIas cHeuu@uKy OCBamBaeMbIX
CIICLIUAJILHOCTEM.

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

OO6mue uenum M3y4yeHUsT MATEMATUKU TPAJAUIMOHHO PEANTM3YIOTCS B YETHIPEX
HAIPABJICHUSIX:

1) oOmee mpeacTaBiIeHrne 00 UAESIX U METO/IaX MaTeMaTHKH;

2) HHTEJUIEKTyaJIbHOE Pa3BUTHCE,

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

[Mpodunm3anus 1eneii MaTeMaTHIeCKOro 0Opa3oBaHUsl OTpakaeTcs Ha BHIOOpE
NPUOPUTETOB B OpraHu3anuyd ydeOHOW JesTenbHOCTH oOydwarommxcs. s
TeXHOJIOTHYeckoro mpoduns mnpodeccuoHanpbHOro 00pa3oBaHUsS BBIOOp IIEJCH
CMEIIaeTcss B MparMaTHYeCKOM HampaBlIeHUH, TNPEAyCMATPHUBAIOIIEM YCHIICHUE |
paciiipeHne NPUKIAJHOTO XapaKTepa H3yYeHUS MaTeMaTHKH, IPEeUMYIECTBEHHON
OpPUCHTAINU HA AITOPUTMHUYECKUAN CTHIIb TO3HABATEIIBHOMN IEATEITHHOCTH.

N3yyenne MareMaTuku Kak MpOo(UIBHOTO 00I1e00pa30BaTeIbHOTO YIEOHOTO
MpeaMeTa, YYWTHIBAIOMIETO CIENM(PUKY OCBAMBAEMBIX CTYICHTAMH CICIHATIbHOCTH
CIIO, obecnieunBaeTcs:

. BBIOOPOM Pa3IUYHBIX MTOJIXO/I0B K BBEJICHUIO OCHOBHBIX TTOHSTHI;

. dbopMupoBaHUEM  CHCTEMBl  Y4eOHBIX  3aJlaHWK, OO0eCIeUYnBAIONINX
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 METOJI0B B MPO(eCCHOHATBLHOMN AeATeIbHOCTH;
. 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 POJTh TPOIECCYATBHBIX XapaKTePUCTUK YIeOHOH paOOThI, 3aBUCIIINX OT
npoduis npodecCUOHATBHOTO O00pa3oBaHUs, TMOJYYEHHUS ONbITa HCIOJIB30BAHUS
MaTeMaTUKH B COJEPKATCIbHBIX W MPOPECCHOHAIBHO 3HAYMMBIX CHUTYAIUSAX II0
CpaBHCHHI0O C (hOPMAIBHO-YPOBHEBBIMH  pPE3yJbTaTUBHBIMU  XapaKTEPUCTUKAMHU
o0y4eHusl.

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

. anrebpanyeckasl JIMHUS, BKIIOYAOIIAs CHUCTEMaTH3allMi0 CBEACHUH 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-QYHKIIMOHATbHAS JIMHUS, BKIIOYAIONIAs CUCTEMATHU3AlUI0 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,
KOOPJAMHATHOTO M BEKTOPHOTO METOJIOB JJISl PELICHUS] MaTEMAaTUYECKUX U TPUKIATHBIX
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 pa3BepPThIBAHUS OCHOBHBIX coAepkKaTeIbHbIX JVHUT
(anreOpanveckod,  TEOPETUKO-(QYHKIMOHAIBHOM,  ypaBHEHHM U  HEPABEHCTB,
F€OMETPUYECKON, CTOXACTHYECKOM), 4YTO TMO3BOJSET THUOKO HCHOJb30BaTh HX
PacCIONOKEHHE U B3aUMOCBSI3b, COCTABISATh pab0OUYMil KaJIeHAAPHBIN MJIaH, MO-PA3HOMY
yepeays yueOHble TeMbl (TJaBbl y4€OHUKA), YUYUThIBAsA MPoPuib NpodecCuoHaTIbHOTO
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oOpazoBanus, creuuduky ocBauBaeMoi npodeccun CIIO unm cnenumansaoctu CIIO,
TIIyOMHY W3YUYEHUSI MaTepHalia, ypOBEHb IMOJATOTOBKH CTYJICHTOB IO TPEIMETY.

[Ipennaraembie B TeMaTHUECKUX IDIAHAX pPa3HBIE OOBEMBI Y4eOHOTO BpEMEHHU 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 HTOrOB B (OpME JK3aMeHa B paMKax IPOMEKYTOYHOM
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 NpeaMeTHOU obnactu «MatemaTtuka u nuapopmatuka» GI'OC cpennero
o01iero oOpa3oBaHus.

B mpodeccronanbHbIx 00pa3oBaTEIbHBIX OpPraHU3ANMIX YYCOHBIM TMpeaMeT
OVIIL.03.Y «MaTtematuka» uzy4aeTcsi B 00111€00pa3oBaTeIbHOM IIUKJIE YYEOHOTO IJIaHa
21.02.19 3emneycTpoiicTBO Ha 6a3e OCHOBHOTO 00111eT0 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 cootBeTcTBYIOMIIErO NPOdUIT NPOPECCUOHATBHOIO 00pa30BaHUsl.

4. TNTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA YUEBHOI'O ITPEJIMETA

OcBoenue conepxxanus yueoHoro npeamera OYIL03.Y «MartemaTuka»
o0ecrneunBaeT JOCTHXKEHNUE CTYJEHTAMHU CIEAYIOIINX pe3yJIbTaTOB:

JUYHOCHIHbIX.

JI.1 chopMuUpOBaHHOCTh TpakIaHCKOW TMO3UIIMK OOYYAIOIIEToCcsl KaK aKTHUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUHUCKOTO OOIIECTBa;

J1.6 YMCHHUC BSaHMOﬂCﬁCTBOBaTB C CcomUaJIbHBIMU HHCTUTYTaMHU B COOTBCTCTBHUH C UX
(1)YHKLII/I}IMI/I N HAa3HAYCHHCM,

JI.8 chopMUPOBAaHHOCTh POCCUMCKON Tpa)KJTaHCKOM HWIEHTUYHOCTH, IMAaTPUOTH3MA,
YBaXKEHUS K CBOEMY HapoJay, YyBCTBa OTBETCTBEHHOCTH Iepen PonuHoi, ropaoctu 3a
CBOM Kpa#, cBOow0 PoauHy, CBOWM S3BIK U KYJbTYpy, MPOLLIIOE K HACTOSIIEE
MHOT'OHAIIMOHAJIBHOTO Hapoa Poccuu;

JI.11 oco3HaHue TyXOBHBIX LIEHHOCTEN POCCHIICKOIO HApOAa;
JI.12 chopMupoBaHHOCTH HPABCTBEHHOTO CO3HAHUS, ITHUECKOTO IMOBE/ICHNUS;
JI.14 oco3HaHMe JTUYHOTO BKJIaJa B IIOCTPOCHUE YCTOMUYHUBOTO OYIYIIETO;

JI.L16 »creTnyeckoe OTHOIIEHHWE K MHUPY, BKIIOYAs JCTETHKY ObITa, HAYYHOTO U
TEXHUYECKOr0 TBOPUECTBA, CIIOPTA, TPYAA U OOLIECTBEHHBIX OTHOIICHUH;

JI.20 cpopMHpPOBAHHOCTH 3IOPOBOTO M 0€30MacHOTO 00pa3a >KU3HU, OTBETCTBEHHOIO
OTHOIIIEHHUS K CBOEMY 3JI0POBBIO;

JI.23 TOTOBHOCTH K TPYY, OCO3HAHHE IIECHHOCTH MaCTEPCTBA, TPYIOTIO0HE;

JI.25 wunTepec k paznuuHbIM cdepam TpoPecCUOHATBLHON JEATETbHOCTH, YMEHHUE
COBepIIaTh OCO3HAHHBIN BBIOOpP Oynyuied npodeccuu U peain30BbIBaTH COOCTBEHHbIE
KU3HEHHBIE TUIaHbI;



JI.26 TOTOBHOCTB U CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO Ha MPOTIKEHUH
BCEH JKU3HHU;

JI.27 chopMUPOBAHHOCTH DPKOJIOTHYECKOW KYIbTYphI, TIOHUMAHUE BIHSHUS COIUATBHO-
HKOHOMHUYECKHUX MPOIIECCOB Ha COCTOSHUE MMPUPOTHON M COIUAIBHON CPE/Ibl, OCO3HAHHE
100aJIBLHOTO XapaKTepa HKOJOTHUECKUX MPodIieM;

JI.28 m1aHMpOBaHUE W OCYILECTBIEHUE ACHCTBHNM B OKpYKAlOLIEH Cpele Ha OCHOBE
3HAHHU LEJIed YCTOUYHUBOTO Pa3BUTHUSA YEIIOBEUECTBA,

JI.32 copMupoBaHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs HAyKM W OOILECTBEHHOM MpPaKTUKH, OCHOBAHHOTO Ha JHaJore KyjibTyp,
CIOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHPE;

JI.33 COBEpLICHCTBOBAHUE S3BIKOBOM M YHUTATENBCKOW KYJIbTYpbl Kak CpEACTBa
B3aUMOJEHCTBHS MEXKY JIFOJAbMU U NMO3HAHUS MUPA;

JI1.34 oco3nanme OCHHOCTHU Hay‘lHOI;'I ACATCIIBHOCTHU, TOTOBHOCTH OCYIICCTBIIATH
IMPOCKTHYIO U UCCIICAOBATCIIBCKYTIO ACATCIbHOCTD MHANBUAYAJIbHO U B T'PYIIIIC.

MemanpeomemHulXx:
M.1 camocTosATensHO GOPMYITUPOBATH U AKTYATU3UPOBATh MPOOJIEMY, paccCMaTpPUBATh €€
BCECTOPOHHE;

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

M.4 BBISABIATH 3dKOHOMCPHOCTHU U MIPOTUBOPCUUS B PACCMATPHUBACMBIX ABJICHUAX,

M. 12 BBISIBASATH IPUYUHHO-CIIEICTBEHHBIE CBA3U U aKTyaJIM3UpPOBATH 3a/1auy, BbIIBUTATh
TUIIOTE3y €€ PELICHUs, HAXOAUTh apT'yYMEHTHI JUIs 10KA3aTeIbCTBA CBOUX YTBEPKIACHUM,
3a71aBaTh IapaMETPbl U KPUTEPUH PELICHUS;

M.13 aHanu3upoBaTh MOJIYUYECHHBIE B XOAE PEIICHHS 3aauyM PE3ybTaThl, KPUTUUECKU
OLICHUBATh UX JIOCTOBEPHOCTD, IPOrHO3UPOBATH U3MEHEHNE B HOBBIX YCIOBUSAX;

npeomMemHuuix:

IL.1 ymenue onepuposamo nonamuamu: onpeoenenue, akcuoma, meopema, cieocmaue,
CBOUCMBO, NPU3HAK, O0KA3AMENbCMBO, PABHOCUNbHbIE (DOPMYIUPOBKU,  YMeHUe
Gopmyruposams 0o6pamuoe u NPOMUBONOIOHNCHOE YMBEPAHCOeHUe, NPUBOOUMb NPUMEPbl
U KOHMpHpUMEpLl, UCHOAL308ANb MEmoo0 MamemMamuyeckou UHOYKYuu; BIAJCHHUE
METOJIaMH JTOKa3aTeNbCTB, aJITOPUTMAMH pEIICHUs 3a1a4, yMeHue (GOpMyIHpoOBaTH
ONpENIeNICHNsl, aKCUOMBbl W TEOPEMBbI, MPUMEHSTh HX, MHPOBOJHUTH JOKa3aTEIbHbIE
paccyXIeHusi B XOJI€ pEUIEeHUs 3a7ad, OYeHUBamv JO2UYECKYI0 NPABUILHOCD
paccysicoenut;

I1.2 ymMeHue oneprupoBaTh MOHATUSAMHU: CTETICHb YHCIIA, CMeneHdb C YeblM noKazameiem,
KOpeHb HaAmypaibHOU CMeneHu, CmeneHb ¢ payuoHAIbHbIM NOKA3ameneM, Cmenetsb C
0eliCcmBUMEIbHbIM (8eUjeCmMBeHHbIM) NOKA3amesnem, 102apuhm 4ucia, cuHyc, KOCUHYC U
MAH2eHC NPOU3BOIbHO2O UYUCAA, YMEHHE BBINOJHATh BBIUMCICHUE 3HAYCHUM U



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

1.3 ymMeHue onepupoBaTh NOHATHAMU: MOHCOECMBO, MOAHCOeCMEeHHoe npeobpazosanue,
ypaeHeHue, HepaseHcmeo, cucmema YpaeHeHuu U HepaeeHcms, pPABHOCUTLHOCb
VpageHeHull, HepageHcms U cucmem, pauluoHaIbHbIE, UPPALMOHAIBHBIE, TOKA3aTENbHBIE,
CTeNeHHbIE, JorapupMUYECKUe, TPUTOHOMETPUUECKHE YpaBHEHUS M HEPaBEHCTBA, UX
CUCTEMBI; YMeHUe peuiams YPaGHEeHUsl, Hepa8eHCmMEa U CUCEMbl C NOMOWbIO PA3IUYHBIX
npuemos; peulams YpasHeHus, HepaseHcmead U CUCmeMbl C Napamempom, NPUMEHAMb
VpaeHeHus, HepageHCcmad, Ux cucmembol OJisl peuleHUs Mamemamudeckux 3a0ad u 3a0ay
U3 pa3uuHbIX ob1acmeti HayKu U peatbHOU HCUSHU,

[1.4 ymenue omepupoBaTh NOHATHAMU: (OYHKIHS, epagpux @yHKyuu, KOMNO3UYUS
@ynKyuil, auHeuHas QyHKyusa, KeaopamuuyHas @yHKyus, paluoHanbHas (QyHKIUS,
nokasareinpHas (QyHKOusS, cTeneHHas ~(GyHKOUS, JorapudMuyeckas —QyHKIUSA,
TPUTOHOMETpUYCeCKHEe (YHKIHMH, OOpaTHbIC (YHKIMH; YMEHHE CTPOUTH TpaduKH
M3yYEHHBIX QYHKIUH; 8bINOIHAMb NPe0OPA308aHUS 2PAPUKOE PYHKYULL,

[1.5 ymenue onepuposams nousmusamu: 4emHocms QyHKYulU, nepuoOUyHOCMsb GYHKYUU,
02PDAHUYEHHOCb  (DYHKYUU, MOHOMOHHOCMb  (DYHKYUU, IKCMpPeMym — YHKyuu,
Haubonvuee U HauMeHbUlee 3Ha4YeHue QYHKYUU Ha NPOMeNCYmKe,; YMeHUue npo8ooums
uccinedosanue QyHKyuu,

[1.6 ymeHue ucnonab30BaTh CBOMCTBA W Tpaduku (yHKIUN OIS pEIIeHUs YpaBHEHUI,
HEpPAaBEHCTB M 3a/lad C MapamMeTpaMH; H300pakaTb Ha KOOPAMHATHOW TUIOCKOCTHU
MHO’KECTBA pEIeHUI YpaBHEHUI, HEPABEHCTB U UX CUCTEM;

[1.7 ucnionb3oBaTh TpaduKu MPU U3YUEHUH MPOIECCOB U 3aBUCUMOCTEH, MIPH PEIICHUU
3alady W3 JAPYTUX YYeOHBIX MPEIMETOB W 3aJad U3 PeaqbHOM KU3HU; BBIPAXKATh
dbopMyamMu 3aBUCUMOCTH MEXI1Y BETUUMHAMU;

[1.8 ymenue onepupoBaTh MOHATHIMU: HENPepul8HAs YHKYUS, ACUMNMOmMbL epagura
QyHKYUU, nepeas u 6mopas Npou38o0HAs, 2eOMempuyecKull U QuU3UYecKull cmbicl
NPOU3BOOHOU;, YMEHUEe HAXOOUMb ACUMIMOmyl epagura @GyHKyuu, yMEHUE BBIYUCISITH
MPOU3BOJIHBIE DJIEMEHTAPHBIX (PYHKIUH, WCIOJIB3ysl CIPABOYHBIC MaTEpHAbI,
NPOU3BOOHbIE CYMMbl, NPOU3BEOEHUS, YACMHO20 U KOMNOUYUU (DYHKYUL, HAXOOUMDb
ypaeHeHue KacamenvbHou K epaguky @yHKyuu WCCIEAOBATh B MPOCTEHIINX CIydasx
(GYHKIIMKM HAa MOHOTOHHOCTH, HAXOJIUTh HAaNOOJIbIIIEE U HAMMEHBIIIEE 3HAUCHUS (HYHKITUA;
CTpouTh TpadUK MHOTOUYJICHOB C HCIIOJIB30BAHUEM ammapara MaTeMaTHYeCKOTo
aHaJIN3a; NPUMEHATh MPOU3BOJIHYIO NPHU PEIIEHWH 3a1a4 NPUKIAJHBIX 33134, 6 Mom
yucne coyuanbHO-IKOHOMUYECKUX U (PUIUYECKUX 3a0ayax O OnpeoeieHusi CKOpocmu u
YCKOpeHus; pellaTb NPaKTUKO-OPUEHTHUPOBAHHBIE 3a/Jaud Ha HAWOOJbIIME U
HAaVMEHBIIINE 3HAYECHUS;

[1.9 ymenuwe omepupoBaTh TOHATHSIMH: IEPBOOOpa3HAas, OMPEACICHHBIA HWHTETPA,
peliaTh 3aJa41 Ha HaXO0XKJICHHUE TTyTH, HAX00UMb NA0uwaou u 06vemsvl pucyp ¢ noMoubio
uHmezpana; nNpueooUmMb NPUMeEpPbl MAMEMAMULECKO20 MOOEIUPOBAHUL C NOMOWBIO
oupgepenyuanvbHbvix ypasHeHutl,
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I1.10 ymeHue pemaTh TEKCTOBBIE 331a41 Pa3HbIX TUIIOB (B TOM YKCJIE€ HA TPOLEHTHI, JOJIU
Y 4acCTH, Ha JBMKEHHUE, pad0Ty, CTOUMOCTb TOBAPOB U YCIIYT, HAJIOTH, 3aJa4u U3 00J1acT!
YIPABJICHUS TUYHBIMU U CEMENHBIMU (DMHAHCAMM ); COCTABIISITH BHIPAXKEHUS], YPABHEHU,
HEPaBEHCTBA U UX CUCTEMBI MO YCIOBHIO 3aJ]a4M, UCCIEIOBATh MMOJIYYEHHOE PELICHUE U
OLICHMBATh MPaBAONOA00OHOCTh PE3YIbTATOB;

[I.L11 ymeHue omnepupoBaTh NOHATHSAMHU: CpelHEe apudMeTHUYecKoe, MeaAuaHa,
HanOoJIblIIEE U HAUMEHbLIEE 3HAYEHUs, pa3Max, AUCIEPCUs, CTaHIaPTHOE OTKJIOHEHHE
JUIsl  ONMCAHUS YWCJIOBBIX JIAHHBIX; YMEHHE W3BJIE€KaTh, HWHTEPIPETUPOBATDH
nH(popMaiuio, IpeJACTaBICHHYIO B Ta0IUIIaX, HA TUarpaMMax, rpaukax, OTpakaromlyro
CBOICTBa peajbHBIX MPOLECCOB U SBJICHUMN; MPEACTABIATh UHPOPMALIUIO C MOMOIIBIO
TaOJIMIl M JUarpaMM; HCCIEAOBATh CTAaTUCTHUYECKUE JIaHHbIE, B TOM YHCIE C
OpUMEHeHHeM TrpadUyecKuX METOJO0B U  DJIEKTPOHHBIX CPEACTB; 2epaguuecku
uccne008ams COBMeCmHble HAOMOOEHUsl C NOMOWbIO OUAPaMM pAcCceusanusi u
JIUHEUHOU pecpeccuu; 3HAKOMCME0 C NOHAMUAMU MEMO008 8bl00POUHBIX UCCAE008AHUL,

[1.12 ymeHme omepupoBaTh MOHATHSIMH: CIIyYalHBIA OIBIT W CIIy4ailHOE COOBITHE,
BEPOSITHOCTh CIYy4aHOTO COOBITHS, couemanue, NepecmaHo8Kd, YUCIO COYEmAaHULll,
yucio nepecmanogoxk; oumom Hvlomona; yMeHWE BBIUHCIATH BEPOSTHOCTH C
UCII0JIb30BaHUEM I'papUUECKUX METOI0B; TPUMEHSTH (POPMYITBI CJIOKESHHS M YMHOKEHHUS
BEPOSITHOCTEN, hopmyny noanou eeposmuocmu, ¢opmyny bBepryniu, KOMOMHATOPHBIC
(dakTel ¥ HOPMYIIBI PU PEIICHUH 3a/1a4, OIECHUBATh BEPOSITHOCTH peabHBIX COOBITHH;

[1.13 ymenue omnepupoBaTh TMOHATUSMU: CAVHAUHAA BEIUYUHA, pACHpeoeieHue
8eposimuHocmell, Mamemamuieckoe 0xcuoanue, OUCNepCUs U CMaHoapmuoe OmKIOHeHUe
CYYAUHOU  BeUYUHbL, YHKYUU pacnpedesieHuss U HNIOMHOCMU PABHOMEPHO20,
NOKA3amenbHo20 U HOPMANbHO20 pAacnpeoeneHuli, yMeHue UCNOoIb308ams CE0UCMEda
U3YUeHHbIX pacnpeoeieHuti 011 peuleHus 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, IJIOCKOCTb, IPOCTPAHCTBO,
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
J10 TUIOCKOCTH, PACCTOSIHUE MEXKY MPSIMBIMU, PACCTOSTHUE MEKY IUIOCKOCTAMU; YMEHHUE
MCIIOJIb30BATh MPH PEIICHUH 33124 U3YYCHHbBIE (PAKThI U TEOPEMBI ITIAHUMETPHUH;, YMEHHE
OIICHUBATh pa3MePbl 00BEKTOB OKPYKAIOIIETO MUPA;

I1.15 ymenue onepupoBarTh MNOHITUAMHU: MHOTOIPAHHUK, CEYEHUE MHOIOTPAaHHMKA,
NPABUNbHBIL MHO20SPAHHUK, KyO, TapajuleNienuIiesl, npusMa, nupamuna, ¢urypa u
MOBEPXHOCTh BpalleHUs, UWIWHIAP, KOHYC, ap, cdepa, pazsepmka HO8EpXHOCHU,
ceyeHus: (QUTypbl BpAILCHUS, HAPALIENIbHble OCU UMY OCHOBAHUIO, CeYeHUs uapa,
TJI0CKOCTh, Kacaromascs cepbl, TUINHIAPA, KOHYCa, TUTOIIaab TOBEPXHOCTH MTUPAMHU/IBI,
NpU3MbI, KOHyca, UWIMHApA, IUIomMaab CcQepbl; YMeHue Ccmpoums 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 MHCTPYMEHTOB U 3JIEKTPOHHBIX
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CPEICTB; YMEHHE paclo3HaBaTh CHMMETPHIO B MPOCTPAHCTBE; YMeHUe HpUMEHAMb
CBOUCMBA 2e0MEMPULECKUX Puyp, CAMOCMOAMENbHO GOpMYAUPO8ams OnpeoeneHUs
uzyyaemuvix gueyp, 6bl08ucams cunome3vbl 0 CEOUCMEAX U NPUSHAKAX 2e0MEeMPUEeCKUX
Guzyp, 060cHO8bIBAMb UIU ONPOBEP2AML UX, YMEHUE NPOBOOUMb Klaccudukayuio pucyp
1O pa3IUYHbIM NPUSHAKAM, 8bINOJIHAMb HE0OX00UMble OONOTHUMEIbHbIE NOCNPOEHUSL,

[1.16 ymeHue omepupoBaTh MOHITHSAMU: JBIKCHHWE B TPOCTPAHCTBE, NAPALIENbHbLU
NepeHoc, CUMMempUs Ha NJIOCKOCMU U 8 NPOCMpaHcmee, no8opom, npeoopas’08aHus
nooobus, Moao0HBIE (GUTYPHI B MPOCTPAHCTBE, YMeHUe PACNO3HABAMb pPAGHble U
nooobHvle ucypel, 8 MoM qucie 8 npupoode, UCKYCccmae, apxumexmype, NUCIOJIb30BaTh
OTHOIIICHHE TUIOIAACH MOBEPXHOCTEH U 00BEMOB IMTOAOOHBIX PUTYP NIPH PEIICHUH 3a]1aY;

[1.17 ymeHue BBIYHMCIATh TE€OMETPHUCCKHE BEIUYHMHBI (JJIMHA, YTOJ, TUIONIA/lb, 00BEM,
TUIOIIAb TOBEPXHOCTH), MCTOIB3Ysl M3Y4YCHHBIE (HDOPMYIIBI U METOIbI, NpuU peuileHuu
3a0a4 u3 Opyeux yueOHvix npeomMemos U u3 peaibHou HCUHU,

[1.18 ymeHme omepHpOBaTh TMOHATHAMU: TPSIMOYTOJbHAs CHCTEMa KOOPIHUHAT,
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 Memo0 O/ pPeuleHUs 2eoMempudeckux 3a0ad u 3a0ay u3z opyaux
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 CMblCl1 ONpeodeaumerts,

[1.20 ymenue onepuposamov noHamusAMU: MHOIHCECMBO, NOOMHONCECMBO, ONEePayuL Hao
MHOJMCECMBAMU,; YMEHUE UCNOIb308AMb MEOPEMUKO-MHONCECMBEHHbIU annapam OJisl
ONUCAHUSL PEANbHbIX NPOYECCO8 U AGNeHUll NPU peuleHUU 3a0ay, 8 MOoM Yucie u3 opyux
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 onepuposams nowamusamu.: HAMypaibHoe YUClo, yeaoe YUcio, OCMamox no
MOOYJII0, PAYUOHANbHOE HUCIO, UPPAYUOHATbHOE YUCLO, MHOICECMBA HAMYPANbHbIX,
PAYUOHATILHBIX, OeUCEUMENbHBIX YUCe]l, YMeHUe UCNOIb308aMb NPUSHAKU 0elUMOCU,
HaumMeHbuul 00wull oerumenv u HauboIbuLee obuee kpamuoe, areopumm Eexnuoa npu
peuienuu 3a0ay; 3HAaKOMCMeEO ¢ PA3TUYHLIMU NOZUYUOHHBIMU CUCTNEMAMU CYUCTEHUSL,

I1.23 ymerue onepuposams NOHAMUAMU. KOMNIEKCHO€ HYUCN0, CONpAJNCEHHblE
KOMMNJIEKCHblEe YUC)A, MOOleb u apcymerm KOMNJIEKCHO2O0 YUcid, d)OpM(l 3anucu
KOMNJIEKCHbIX Yucell (aﬂee6pauqecmﬂ, ceomempudeckas U mpueouomemputtecmzﬂ);
ymemos I’lpOZ/lS’GOOl/lI’I’Ib apuquemutzecxue oeticmeuss ¢ KOMNIAEKCHbIMU yucaamu,
npueodumb npumepovl UCNOJ1b306AHUAA KOMNJIEKCHbIX YUce,
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I1.24 ymeHue MOOGJZMPOGGWI() peailvbHble cumyayu Ha A3blKE MAMemMamuKku, cocmaeJiinlob
6blpAJNCEHUA, YPABHEHUA, HEPABEHCMEBA U UX CUCNIEMbBL NO YCI08UND 361061111/{, uccneo008amas
noCmpoO€erHble MOOenu ¢ UCHOIb308AHUEM annapama aﬂeeépbl, UHmepnpemupoeantob
l’lOJZylleHHblZ:i pesyiomam,  Ccmpounb mMamemamudecKue mooenu ¢ nomousio
ceomempudecKux NOHAMUL U 6€/IUYUH, peuanb CB6A3A4HHblEe C HUMU npaxkmuvecKue
3a0atm; cocmaesiiiintb  6epoAmMHBOCNIHY 0 Mooenb U unmepnpemupoeamaos I’lOJZy"leHHbllj
pesyiomam, peutadmos npumadﬂble 3a0ayu cpedcm@aMu mamemamuiecKkozco analusa, 6
mom ducine coyuaibHO-9KOHOMUYECKO20 U d)l/lb’l/llleCKOZO xapaxkmepa,

[1.25 ymenue BbIOMpaTh MOAXOMAIIMM HM3YYEHHBIH METOJ [JIsl pEIICHUs 3ajayH,
pacno3HaBaTh MaTeMaTuyeckue (akTbl U MaTeMaTHUYEeCKHE MOJENH B MPUPOIAHBIX U
OOIIECTBEHHBIX SIBJIICHUSX, B UCKYCCTBE; YMEHUE MPUBOJIUTH MPUMEPHl MATEMATHUYECKHUX
OTKPBITUHA POCCUMCKON U MUPOBOM MaTeMaTUYECKON HAYKHU.
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5. COAEPXXAHUME YUYEBHOI'O ITPEIMETA
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 onecpannu C ﬂeﬁCTBHTeHBHBIMH quCJIaMU. 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
3allUCU  KOMIUJIEKCHOTO 4Hcia. ApudMETHYEecKHe OIepaldu C 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 LIEJbIM IOKa3zaTesneM. 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, KOMmopbvle 803HUKAION NPU peuleHUuU 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 BBIPAKEHUMN, COIEPIKAIINX CTETICHU U KOPHHU.

HNppanuonansHueie YPaBHEHHUSL. OcHOBHBIE METOBI peuIeHus
HppaLMOHAJIbHBIX YPAaBHECHUM.

IToka3arenpHble ypaBHEHUs. OCHOBHBIE METOJBl PELICHHS MOKA3aTEIbHBIX
YPaBHEHUU.

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

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

Pemenue cuctem nWHENMHBIX ypaBHEHHH. Marpuiia CUCTEMBI JHWHEWHBIX
ypaBHeHuM. Onipeaenurenb MaTpuibl 2 X 2 1 3 X 3, ero reOMETPUIECKUN 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 HEpPaBEHCTB. (OCHOBHBIE
METOJIbl PELIEHUSI CUCTEM M COBOKYNHOCWElU PAalMOHAIBbHbBIX, UPPALlMOHAIbHBIX,
MOKa3aTeJIbHBIX U JJOrapu(pMHUYECKUX YpaBHEHUM.

Otbéop  KOpHEH  TPUTOHOMETPUUECKUX  ypPaBHEHUH C  MOMOUIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH. PerlieHne TpuroHoMeTpU4ECKNX 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 CUmMyayuu ¢ 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.

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

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

[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 TUIOMIAACH 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 1miockocTd. [lapannenpHoe W IEHTPAITBLHOE NPOEKTUPOBAHHE, H300pakeHUE
¢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 mpoCcTpaHCTBEHHBIE
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, TIPOEKIUs GUTYPHI HA TNIOCKOCTh. [lepneHauKyasspHOCTh
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
MHo2oepaHnHble yanvl. Ceoticmea NI0CKUX Y2108 mHozocpannozo yena. 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)keHHUs1 BEKTOpPOB. CBOMCTBAa YMHOKEHHS BEKTOpA Ha uncio. [loHsTue
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. Paznoxkenue BekTopa 1o 6azucy. 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; MpPAaBUJIbHAS TPEYroJibHAsA NHUpaMuAa W IPABUIIbHBIN
Tetpadap; kyO. IlpeacraBieHme O mNOpaBWIBHBIX MHOTOTPAaHHUKAX: OKTadJp,
JNOJEKA3AP U HMKOCAdIP.

BpluncieHnue 3J€MEHTOB MHOTOTPAHHUKOB: péEOpa, JaUaroHaliv, YIJIbL.
[Tnomaas 60KOBO MMOBEPXHOCTH U TTOJTHOU TOBEPXHOCTH MIPSIMON IPU3MBI, THTOIIATH
OCHOBaHUii, TeopeMa 0 OOKOBOW MOBEPXHOCTHU MpsiMoil mpu3Mbl. [Lnomans OokoBo
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, yCEeU€HHBIM KOHyC, 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 CI0KHBIX 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:

TEOPETHUYECKOE 00yIeHUE 8
MIPAKTHUYECKHUE 3aHATHS 14

abopaTOPHBIC 3AHITHS

y4eOHBIM TIJITAHOM
HE MTPEAYCMOTPEHBI

KOHCYJIbTallHA
camocTosiTeNIbHas paboTa 194
IIpome:kyTouHas arrectauus B gopme IK3aMeHa 4
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TEMATHYECKMI IIJTAH YYEBHOI'O IIPEJIMETA «MATEMATHKA»

Bcero

HaumeHoBaHHe pa3jesioB HTeM Teopus IpakTHyeckue
padoThI
Aareépa u Hayaja MaTeMaTH4YecKoro 10 2 8
aHaJm3a
Ywucna 1 BIYUCIICHUS 2 2
OyHKIMH U TpaduKH 2 2
VYpaBHEeHUsST U HEPABEHCTBA 2 2
Hauana maremarnueckoro anaimsa 2 2
MHoXecTBa U JIOTHKa 2 2
I'eomerpus 6 2 4
[IpsimMbIe ¥ IJIOCKOCTH B IPOCTPAHCTBE 2 2
BekTopbl U KOOpAWHATHI B TIPOCTPAHCTBE
MHororpaHHuku 4 2 2
Tena Bpamenus
JIBYDKEHUSI B TIPOCTPAHCTBE
BeposiTHOCTH U CTATHCTUKA 6 4 2
DeMeHThl Teopuu TpadoB 2 2
CoOBbITHS1, BEpPOSITHOCTh U KOMOMHATOpPHKA
CityualiHble BEJIMYHUHBI 4 2 2
[TonsiTe 0 3aKkOHE OOJBIINX YUCET
DJIeMEHTBl MAaTeMaTHYECKOM CTATHCTUKU
Bcero 22 8 14
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7. YYEBHO-METOJNYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECHHEYEHME ITPOI'PAMMBI YYEBHOI'O IPEJIMETA

7.1. OnucaHue MaTepHAJIbHO-TEXHHUYECKOH 0a3bl, HEOOXOAUMOIi ISl
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 JleHuHCKUM,
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. UepnemoB [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. Peikuk. — M.: U3patensctBo «lIpocsemenue», 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'. Mopakosuu, 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 sl ydamuxcsi o0uieo0pa3oBaTeNbHbIX YUPEKIECHUN (MPOPUITBHBIN
ypoBeHs) / A.I'. Mopakosuy, I1.B. CemenoB. - 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 y4amuxcsi 001eo0pa3oBaTeNbHbIX yUpEKACHUH (MPOGUIbHBIHI
ypoBeHnb) / A.I'. Mopakosuy, JI.O. Jlenumesa, JI.W. 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. 3ajayHuK A5 ydamuxcsi 001eo0pa3oBaTeNIbHBIX YUpeKaeHu (TpouiibHbIN
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 nocobue LTSI CpEIIHETO npodeccruoHaIbLHOTO obpaszoBanusi /
H. B. boromonoB. — 11-e uza., nepepad. u agon. — MockBa: U3znarensctBo HOpaliit,
2021. — 326 c¢. — (Ilpodeccuonanbuoe oopazoanue). — ISBN 978-5-534-08799-4. —
Texct: anextponnsiii / 9BC KOpaiit [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. MaremaTtuka B OTKPBITOM KOJUIEIKE [ DIEKTPOHHBIN pecypc]| Pexum nocryna:
http://www.mathematics.ru

9. lllunaues, B. C. Hauana Beicuier mMatematuku : ydeOHoe mocodue / B. C.
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https://www.iprbookshop.ru/122921.html
https://urait.ru/bcode/470651
http://www.mathematics.ru/

[MumaueB. — 5-e uza., crep. — Caukr-IletepOypr: Jlans, 2021. — 384 c. — ISBN 978-

5-8114-1476-5. — TekcT: 37eKTpOoHHBIN // JlaHb: 3MeKTpOHHO-OMOANOTEYHAsl CUCTEMA.
— URL: https://e.lanbook.com/book/169483. — Pexum noctyma: s aBTOPH3.
II0JIb30BATEIIEH.

B) IepeueHb y4eOHO-METOIUYECKOT0 00ECTIeUeHUS :

Meronuueckoe nocobue 10 TEOpUH BEPOATHOCTEM M MaTeMaTUYECKON
cratuctuke. CocraBurens YHykanosa JI.A.

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

8. OCOBEHHOCTHU OPITAHU3ALIIMU OBYYEHUSA J1JIs1 UHBAJINAOB U
JINI] C OTPAHUYEHHBIMU BO3SMOXKHOCTAMMU 310POBbA

Jns  oOyyarolmuxcsi W3 4Yucila WHBAIMAOB M JIMIl C OTPAaHUYCHHBIMU
BO3MOKHOCTSIMH 3/I0POBbSI HA OCHOBAHMSI MMCbMEHHOTO 3asiBJICHUS YUEOHBIH MpeaMeT
OVIL03.Y «MaremaTuka» (KOHTPOJIb M OIICHKA PE3YJIbTATOB OCBOCHHS Y4eOHOTO
OpeaMeTa) peanu3yercs € Y4YeTOM OCOOEHHOCTeH MCUXO(pU3UUYECKOTO pPa3BUTHS,
MHIMBUYaJIbHBIX BO3MOXHOCTEH M COCTOSIHUS 370pOBbsl (Jlajiee — MHAMBUIYaJIbHBIX

0COOCHHOCTEH).
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Q. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHUSA YYEBHOI'O
MPEJMETA
KOHTpO7b 1 OLIeHKa pe3yabTaTOB OCBOCHUS yU€OHOT0 PEAMETA OCYILECTBIIACTCS

mpernogaBaTcjicM B IIPOLECCCC MPOBCACHUS IMPAKTUYCCKUX SaHHTHﬁ, TCCTUPOBAHUA, a

TAK)KC BBIIMOJHCHUS CTYACHTAMH MHAWBUAYaJIbHBIX 3a)1aHm71, IIPOCKTOB, HCCH@HOB&HHﬁ.

Pesynbrarsl 00yueHust

Kputepun orenku

Meronn! OllEHKH

B pesynpTaTe oOCBOEHMS TpenMeTra OOy4aromIMiics
JIOJIKEH 3HATh:

. 3HAQ4YEHHE MATEeMaTU4EeCKOM HAyKH Ul pelIeHUs
3a/1a4, BO3HUKAIOIINX B TEOPUH U MPAKTUKE; IHUPOTY U
B TO K€ BpeMs OrpPaHUYECHHOCTb IPUMEHEHHS

MaTeMaTHYEeCKUX METOJOB K aHAIN3Y U MCCIIEIOBAHUIO
IIPOLIECCOB U SBJIEHUH B IPUPOJIE U OOILIECTBE;

o 3HaY€HUE NMPAKTUKU U BOTIPOCOB, BO3HUKAIOIIUX B
camMoil maTtematuke i (OPMUPOBAHUS M Pa3BUTHS
MaTeMaTH4eCKOW HAyKH; UCTOPHUIO PAa3BUTHS TMOHSATHUS

4uCcila,  CO3JaHusA  MaTEeMaTHYeCKOTO  aHallu3a,
BO3HUKHOBEHHUSI U PAa3BUTHUS T€OMETPUH;
. YHUBEpPCAIBHBIM  XapakTep 3aKOHOB  JIOTUKH

MaTeMaTHYECKUX PAacCYKJIECHUH, UX MPUMEHUMOCTb BO
BCEX 00JIaCTSAX YEIIOBEUECKOM IeATEIbHOCTH;

J BEPOSITHOCTHBIN XapaKTep pazIuYHbIX MPOIECCOB
OKPY’KaIOILIEro MUPAa;

CMBICTT HJIeali3alliK, TO3BOJISIONICH peniaTh 3agaqu

peabHOM INEUCTBUTEIILHOCTHU MaTeMaTUYECKUMHU
METOJIlaMH, TPUMEPhl OIHUOOK, BO3HUKAIOIIUX IPH
Aaean3alum.

B pesynbrare ocBoeHus mpeaMera oOyJaromuiicss OIDKEH
yMeTb:

L4 BBITIOJIHATD apI/I(l)MeTI/I‘ICCKI/IC ,I[CI‘/'ICTBI/IH, coueras

YCTHBIC u IIHMCbMCHHBIC IIPHUECMBI, IIPUMCHCHHC
BBIYHCIIMTCIIBHBIX YCTpOﬁCTB; HaxoJUuTb 3HA4YCHHA
KOpHA HaTypaJIbHOI;'I CTCIICHH, CTCIICHHU C

paluOHAJIbHBIM II0Ka3aTCJICM, J'IOI‘apI/I(I)Ma, HCIIOJIb3Ys
IIpu HCO6XOI[I/IMOCTI/I BBIYMCINUTCIIBHBIC YCTpOfICTBa;
II0JIB30BATHCA OHCHKOﬁ n HpHKHI{KOﬁ IIpu
INPAKTUYCCKUX pacucTax;

o MIPOBOJIUTH MO U3BECTHBIM (POpPMYJIaM U MpaBUIIaM
npeodpa3oBaHus OYyKBEHHBIX BBIpa)KEHUH,
BKJIIOYAIOLIUX CTEMEHH, paauKajbl, Jorapugmel u
TPUTOHOMETpHUECKHE (DYHKLMU; BBIYMCIATh 3HAUECHUS
YHUCIOBBIX U OYKBEHHBIX BBIPQKEHUH, OCYILECTBIIS
He00X0AMMBbI€ TIOJICTAHOBKH U TPeoOpa30BaHus;

J OnpeneNaTh 3HaueHHWe QYHKIUM I10 3HAUYCHUIO
apryMeHTa TpHU pPa3IMYHbIX croco0ax 3aJaHus
(GYHKIUU; CTPOUTH TPaPUKHU U3YUYEHHBIX (DYHKIIHIA;

. OTIMCHIBATH MO TpadUKy U B MPOCTEUIIHNX CITydasx
mo (Qopmysne nmoBeeHHe M CBOWCTBA  (PYHKIIWH,

Onenka «OTIHYHOY:
paboTta BBITIOJIHEHA
MOJTHOCTBIO;

B JIOTHIECKUX
paccyXIeHHSIX u
000CHOBAaHMU pEIICHUs
HET npo0esoB u
OIINOO0K;

B perIeHnn
MaTeMaTHIEeCKUX
omunboK (BO3MOXKHA
oJlHa HETOYHOCTb,
OTHCKa, KOTOopas He
ABIIAETCS  CJEICTBUEM
HEe3HaHUs WIH
HEMMOHUMAaHHs y4eOHOTO
Marepuaa).

HET

OrneHka «X0opoIoy:

pabora BBITIOJTHEHA
MOJTHOCTBIO, HO
000CHOBaHHS 1aroB
pelIeHHsI HeJIOCTATOYHBI
(ecru yMEHHUE
000CHOBHIBATH

paccyxIeHus HE

SIBIISUIOCH CIICIIUATBHBIM
00BEKTOM MPOBEPKH );

JIOITYLIEHbI O]HA OIIMOKa
WIH €CThb [JBa — TpHU
HesouéTa B BBIKJIAJKAX,
pPHUCYHKaX, YepTeKax HiIu
rpagpukax (ecaum  3TH
BUJIBI pabOT HE SABISUIUCH
CHeLUaNTbHBIM 00bEKTOM
IIPOBEPKN).

Onenxka
«y,I[OBJ'IeTBOpI/ITeJ'IBHO»I
JIOTyIIeHo Oosiee OJTHON
OmuOKY uiu Oolee IByX
— Tpex HeIOoYeTOB B
BBIKJIQZIKaX,  UYEpTEX)ax

Onenka
pe3yabTaToB
YCTHBIX OTBETOB,
penienus 3a1a4 (B
TOM qucie
npo¢eCCHOHAIIbH
0
OpUEHTHPOBAHHBI
X), TPOBEPOYHBIX
pabor, 3amaHUit
HK3aMEeHa
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HaxoauTh MO rpaduky QyHKIMM HauOosbIIE U
HAaMMEHbIINE 3HAYCHUS;

o pelmiaTtb  ypaBHEHHs, IPOCTEUINNE  CUCTEMBI
YpaBHEHUH, HCIIOJIb3Yd CBOMCTBA  (YHKUMH U UX
rpaduKoB;

. BBIYUCIIATH IIPOU3BOJHBIE U
nepBooOpa3HbIe IIEMEHTAPHBIX (DYHKIHIA, HCHOIB3YS
CIIPaBOYHbBIEC MAaTE€pPHUAJIbL;

o WCCIIEIOBATh B IPOCTEHIINX CITydasiX GyHKIUHU Ha
MOHOTOHHOCTB, HAXOJJUTh HauOOJIbIINEe 1 HANMEHBIIHNE
3Ha4eHUs1 QYHKIUH, CTPOUTH IpaUKi MHOTOUICHOB U
MIPOCTENIINX palMOHAJIBHBIX ¢byHKIUH C
UCTIOJIb30BaHUEM ammapara MaTEeMaTHIECKOTO
aHaJN3a; BBIYUCIIATHh B TPOCTEHIINX CITydastX TUIOMIAIN
C UCIOJIb30BaHNEM IIEPBOOOPA3HOIL;

. pemiaTe  palMOHAaJbHBIE, IIOKa3aTelIbHbBIE U
norapudmudeckue YpaBHEHHUS 51
HEpPaBEHCTBA, MPOCTEHIINE HPpALMOHAJIbHBIE u
TPUTOHOMETPUYECKNE  YPABHEHUS, WX  CUCTEMBI,
COCTaBJIATh YPAaBHEHUS U HEPABEHCTBA IO YCIOBHIO
3a/1auM; KCIOJIb30BaTh JJISl MPUOIMKEHHOTO peIleHus
YpaBHEHUI U HEPABEHCTB I'papuyuecKuil METO;

. n300pakaTh Ha  KOOPAMHATHOW  TIJIOCKOCTH
MHO’KECTBA PEIICHUN MNPOCTEUIINX YPaBHEHHH U HUX
CHUCTEM;

o pemaTh MpocTelre KOMOWHATOPHBIC 3aa4H
METOJIOM Tmepebopa, a TakkKe C HCIOJIb30BaHUEM
W3BECTHBIX (popMyIT;

L4 BBIYUCIIATH B HpOCTCfIHIHX ClIydadaXx BEPOSATHOCTHU
COOBITHII Ha OCHOBE moacyeTa yucia ucxoaos,

J pacmo3HaBaTh ~Ha  YepTexax U MOJACIAX
MIPOCTPAHCTBEHHbIE (DOPMBI; COOTHOCUTH TpPEXMEpHbIE
00BEKTHI C UX OMUCAHUIMHU, U300paKEHUSIMU;

L4 OIIMCbIBATh B3aMMHOEC PacCIIOJIOKCHUE IIPSIMBIX U
IUIOCKOCTEN B IMPOCTPAHCTBEC, ApTYMCHTHUPOBATh CBOU
CYXXKACHUA 00 >TOM PacCIOJIOKCHUHU

L4 AHAJIM3UPOBATHL B HpOCTCﬁH.IPIX CJIydadaX B3aUMHOC
PAaCIIOJIOKCHHUEC 00BEKTOB B IMPOCTPAHCTBE,

° n3o0pakaTh ~ OCHOBHBIC  MHOTOTPAaHHUKH H
KpyIJIble Teja; BBIMOJHATH YEPTEXKH IO YCIOBUSIM
3a1a4;

o CTPOWTH TPOCTEUIINE CEYCHUs KyOa, MPU3MBI,
MUPAMUJIBI; PEIIaTh IUTAHUMETPUUECKUE U MPOCTEHIITHE
CTepCOMETPUYECKAE  3aJaud  Ha  HaXOXKICHHE
TCOMETPUYECKUX BEIUYMH (IJIUH, YTJIOB, TUIOIIAJIEH,
00bEeMOB);

L4 HCIIOJIb30BATh IIPHU PCIICHUN CTCPCOMCTPHUICCKUX
3aaaq IJIaHUMCTPUUICCKHUC (I)aI(TBI N MCTObI;

° IPpOBOAUTE HOKA3ATCIBbHBIC PACCYKJACHUA B XOC
PECIICHUA 3ada4.

wii  rpadukax,  HO
oOyugatomuiicss o0magaer
00s13aTeNbHBIMU

YMEHUSAMHU o

IIPOBEPSIEMON TEME.

Ornenka
«Hey1oBIIeTBOPUTEIBHOY
JIOTIYIIEHBI
CYIIECTBCHHBIC OIINOKH,

IIOKa3aBIIuE, qTo
oOyyJaronuiics HE
oOnamaer
00s13aTeNILHBIMU

YMEHUSMH 110 JAHHOU
TEME B MOJIHOU Mepe.
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PELIEH3 U ,
Ha padouyio nporpammy y4ye6Horo npeamera OVIIL.03.Y Maremaruka
NpPOrpaMmbl NOArOTOBKH CHIELIHAJIHCTOB CPEHEro 3BeHa
no cnenuaabHocT 21.02.19 3emneycrpoiicTBo
KBaJH(PHKANHUA: CIIELHAITUCT 10 3eMJICYCTPONUCTBY

3aoyHas popma oOyueHus

CapnuukosbiM [1aBiom HukonaesuyeM (nasiee pereH3eHT) poBeieHa KCrepTu3a paboyeii
nporpammsl (nanee Ilporpamma) yue6Horo npeamera OVYIL.03.Y Maremarnka nporpammbl
MOJArOTOBKH crenuayMcToB cpeasero 3seHa (nanee [MMICC3) mo cnemmansroctd 21.02.19
3emiieycTpOHCTBO  (KBanMHKalMa: CINENHATHCT IO 3eMJIEYCTPOMCTBY), pa3pabGoTaHHONH B
KOJUIEJDKE CTPOUTENIbCTBA M 3KOHOMHKH AI'ACY (pazpabotuunk: npenojasaresns JI.A.UykaHoBsa).

PaccMOTpeB npe/cTaBieHHbIE HA OJKCINEPTH3Y MaTepHalbl, PELEH3EHT MpHIen K
CJIE/IYIOIIUM BBIBOJIAM.

[Ipeacrasnennas [Iporpamma cootBetcTByeT TpeGoBarusiMm ®I'OC COO yTBepskIeHHOro
npuka3oM MunucrepcTBa obpa3oBanus U Hayku Poccwiickoit ®enepaumn ot 17 mas 2012 2.,
npuxasz Ne 413 ¢ n3MeHeHUsIMH 3aperucTpupoBanHoro B Muniocte Poccun 12 aseycma 2022 2.,
nomep pecucmpayuu Ne70034.

YueOupiii npeamer OVIL03.Y Marematuka sBiasieTcs 00s3aTebHBIM  YueOHBIM
1peIMETOM 0011e00pa3oBaTeIbHOTO IMKIIA.

[Ipezncrasnennsie B IIporpaMme nenu yueGHOTO IpeMeTa COOTBETCTBYIOT TPeGOBAHHIAM
®I'0OC COO no cnenuansaoctu 21.02.19 3emneycrpoiictso.

B coorserctBun ¢ Ilporpammoit 3a yueGubiM mnpeamerom OVYIL03.Y Maremaruka
3aKpEeIUICHbl IMYHOCTHBIC, METANPEMETHBIE M NPEAMETHBIE pe3yJIbTaThl OCBOCHHS OCHOBHOM
00pazoBaresbHO# NpOrpaMMBI.

Pesynbratel 06yuenns, npencrasiennbie B [Iporpamme, cooTBeTCTBYIOT crienuduke u
COJZIEP)KaHHIO NTPe/IMETa ¥ ICMOHCTPHPYIOT BO3MOXKHOCTD MOJIyYeHHS 3asiBIICHHBIX PE3YJIbTATOB.

[Ipencrasnennas  Ilporpamma  mpeamonaraeT — HCHOJNB30BaHHE  COBPEMEHHBIX
00pa3oBaTe/IbHBIX TEXHOJIOTHH MPH peau3aliyi Pa3IHYHBIX BUIOB yueOHON paGoThl. DopMmbl
00pa3oBaTebHBIX TEXHOJIOTHH COOTBETCTBYIOT Crielu(uKe yueGHOro npemera.

[IpomexyTo4nas arrecrauus, npeaycMoTpeHHas [IporpaMmoit, ocyimectsisercs B hopme
JK3aMeHa.

Y4eOHO-METOMYECKOe M  MaTepHalbHO-TEXHHYECKOEe OOECTeueHHe COOTBETCTBYET
tpedoBanusim PI'OC COO u cnenndpuke yueGuoro mpeamera OVIL.03.Y Maremaruka,

obecreynBaeT HCIOJIb30BaHUE COBPEMEHHBIX 06pa30BaTeJIbeIX METO/I0B 06yqum1.



OBLIUE BbIBO/1bI

Ha ocHoBaHMHM NMPOBENEHHOH SKCNEPTH3BI MOXHO CIENATh 3aKIIIOYEHHE, YTO XapakTep,
CTPYKTypa, coaepxanue paboyeii nporpammsl yqebHoro npeamera OVIL03.Y Marematuka no
cnennanbHocty 21.02.19 3emneyctpoiicTBo, padpaboranHoii npenoaasatenem JI.A.UykaHoBOM,

cootBercTByeT TpeboBanusiM ®I'OC COO u moxeT ObITh PEKOMEH/I0BaHA K UCITOJIb30BAHHUIO.

Peniensent

K.T.H., 101eHT Kadeapsl «CHCTEMBI
aBTOMATU3HPOBAHHOTO MPOEKTHPOBAHUS U
MO/IETTHPOBAHUS)

['AOY AO BO «AcTpaxaHckuii
rocy/1lapcTBEHHBINH apXUTEKTYPHO-

CTPOUTEIILHBIH YHUBEPCUTET» I1.H.CagunkoB
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