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Mpodumnb — OpraHmsaums n 6e3onacHoOCTb ABMXKEHMSA (a519 Habopa 2019)

dopma 0byyeHnsa oyHas, 3ao4vHas



1. OpraHu3auMoOHHO-MeToANYEeCKUI pa3gen
1.1 Uenb 1 3agauu gucumnnuHbl (moayns)
Llenb nayyeHust aucunnnmHbl;

Llenb nsyyenns aucumnnmHel (Mogynsi) - co3gaHue pyHaameHTa matemMaTuyeckoro
06pa3oBaHNsi UHXXEHEPa, UMEIOLLLErO BaXXHOE 3HAYEHUS st YCNELHOro n3y4YeHus
obLeTeopeTnYeckMX 1 cneumnanbHbIX AUCLUNIMH, KOTOpble NPeAyCMOTPEHbI y4eOHbIM NNaHoM
cneunanbHOCTK.

3agauv n3y4eHuss QUCUMNIMHBI:

3agauv usyyveHus QUCUMNuHLI (Moayns) - passBuTUeE NOMMYECKOTO U anropuTMUYECKOro
MbILLMEHUS, OBMafeHNE OCHOBHbIMM MEeTOAaMU UCCNEeA0BaHUs U pelleHnss MaTemaTUieckux
3agau.

1.2. Mecto ancuunnuHel (Moayns) B cTtpykrype Ol

[na ycnewHoro OCBOEHMS OUCLMMIIMHBI CTYAEHT OOMMKEH umeTb 6a3oByk MOArOTOBKY MO
Matematuke B o6bEME nporpammbl cpegHen wkonbl. ducumnnmHa «MaTtematmka» BXOAUT B
cocTtaB 6asoBoi YyacTtu yyebHoro nnaHa ProC-3+ no HanpasneHuto 23.03.01 — «TexHonoruns
TPaHCMOPTHLIX MPOLECCOB» U ABMNseTcA 0a30BOM ANS YCMELHOro OCBOEHMSI MPOdUIbHBIX
ancumnnvH. JucumnnmHa udydaeTcs Ha nepBoM Kypce B nepBoM cemecTpe. Mo pesynsratam
N3YYEeHUA OUCUUNSIUHBI MaTeMaTUKM CrneumanncT AOSMKEH: ¢ YMeTb JfIOMMYECKU MbICIUTE Y
NPUMEHATb OCBOEHHbIE METOAbl ANS PELUEHUs] UHXEHEPHbIX 3a4ad; ¢ NOHUMAaTb CYLLHOCTb U
coumanbHyl0  3HAYMMOCTb  MOMYYEHHbIX MaTemMaTU4eCKMX 3HaHUA U BO3MOXHOCTMU
MCNONb30BaHMS COBPEMEHHBIX HAyYHbIX METOOOB ANsl CBoew Oyayuwlen npodeccuun; ObiTb
CMOCOOHBIM K MPOEKTHOW OeATeNbHOCTU B NpodeccrnoHanbHOn cdepe Ha OCHOBE CUCTEMHOrO
nogxoga, ymeTb CTPOUTb WM MWCMOMb30BaTb MareMaTuyeckue MOAENN ANd OonucaHus W
NPOrHO3NPOBaHUA Pa3NNYHbLIX ABMEHUNA, OCYLLECTBNATL UX KAYECTBEHHbIN U KONMNYECTBEHHbIN
aHanu3. MaTtemaTtuka saBndetca (pyHoameHTaneHoOW AucuunnuHon. Ee npenogasaHue
npegycMaTpuBaET: * Pa3BUTME JIOTMYECKOTO U anrOpUTMUYECKOrO MbILSIEHWS; ¢ OBMageHus
OCHOBHbIMW MeTO4aMM WCCMenoBaHUS WU pellueHUs MaTemaTU4ecKux 3agad; * oBfageHue
OCHOBHbIMW YMUCIIEHHBbIMW MeTogaMM MaTeEMaTUKM N UX NPOCTENLLNMUK peanu3auusamm Ha OBM,;
* BbIpabOTKY YMEHMSI CaMOCTOSITENIbHO pPaclUpATb MaTteMaTUveckue 3HaHus U NpoBOAUTb
MaTtemMaTu4yeckMim aHanus npuknagHbIX (MHXeHepHbIX) 3agad. JaHHas gucumnnmHa usydaetcs
Ha NepBOM Kypce B NnepBoM ceMecTpe B pa3gene b1. b.12.

1.3. O6bemM gucumnnuHbl (Moaynsa) ¢ ykazaHuemM Tpy[oeMKOCTU BCeX BUAOB
y4yebOHoN paboTbl

O6was TpyaAoeMKOCTb ANCUMNnNHbI (Moayns) cocTaBnsieT 6 3a4eTHbIX(ble) eamHuL(bl), 216
4Yacos.

OuHas popma

Pacn peneneHne no cemecTtpam

Buabl 3aHATUI 1 Bcero yacos
ceMecTp
O6Lwas TpyaoemMKoCTb 216
AyOuTopHbIE 3aHATUS, B 108 108
T.u.
nekumoHHsble (J1K) 54 54
npakTnyeckue 54 54

(cemunHapckue) (M3, C3)




atTectauum B cemMecTpe

nabopaTtopHsle (J1P) 0 0
CamoctosATenbHas 72 72
pabota ctygeHToB (CPC)

dopma NpoMexXyTOHHOW Ok3ameH 36

KypcoBas pabota
(kypcoBow npoekT) (KP,
KIT)

3ao4Hasa popma

Buabl 3aHaTUN

Pacn peaeneHne no cemecTpam

1

Bcero yacos

artTectauum B cemMmecTpe

cemecTp
O6Lwas TpyaoemMKoCTb 216
AyOuNTOpPHbIE 3aHATUS, B 29 29
T.u.

nekuunoHHsle (1K) 10 10
npakTuyeckune 12 12
(cemuHapckue) (M3, C3)

nabopaTtopHble (J1P) 0 0
CamocTosiTenbHas

paboTa ctygeHtoB (CPC) 158 158
dopma NnpomMeKyTOUHOM SK3aMeH 36

KypcoBasi paboTta
(kypcosow npoekT) (KP,
KI)

2. TpeGOBaHMﬂ K pe3ynbTatamM oCBOeHUA ANCUUNIIUHDbI

I'Ipou,ecc N3yvyeHna ancunniinHbl HanpasfieH Ha (*)OpMVIpOBaHVIe cnepyrowmx KOMMeTEeHUI:

MHoekc
CogepxaHme KoMmneTeHuun
KOoMneTeHuun

CnocobHOCTb MPUMEHATE cMcTeMY (PyHAAMEHTalbHbIX 3HAHWI
(MaTemMaTnyeckmx, eCTeCTBEHHOHAaYYHbIX, MHXEHEPHbIX U SKOHOMUYECKNX) AN

OrnK-3 naeHTUduKaLmm, opMynUPOBaHUA U PeLIEHUSA TEXHUYECKUX U
TexHonorn4yeckmx npobnem B 06nacT TeXHONOMMN, opraHnsaLmu,
NNaHUPOBaHUS 1 YNpaBreHnUs TEXHUYECKON U KOMMepPYEeCKon aKkcnnyaTauven
TPaHCMNOPTHBIX CUCTEM.




CnocobHOCTb M3y4aTb U aHann3MpoBaTb NHPOPMAaLMIO, TEXHUYECKME AaHHbIE,
nokasaTenu u pesynbTaTbl paboTbl TPAHCMNOPTHLIX CUCTEM; UCMONb30BaTb

MK-26 BO3MOXXHOCTWN COBPEMEHHbIX MH(POPMALMOHHO-KOMMNBIOTEPHbBIX TEXHOMNOINIA
npu ynpaerneHun nepeBo3kamy B peasnibHOM pexXmme BpeMEHM.
CnocoBHOCTb K aHanu3y cyLlecTByOLUX U pa3paboTke Mmoaenemn

AK-27 NepCneKTUBHbIX JTOMMCTUYECKUX NPOLECCOB TPAHCMNOPTHbLIX NPEANPUATUA; K

BbINOMHEHMIO OMTUMU3ALIMOHHBIX PACHETOB OCHOBHBIX MOTMCTUYECKNX
MPOLECCOB.

ﬂnaHMpyeMble pe3ynbTaTthl O6y‘-IeHVIFI no ancuuninmnHe gnda nocnenoBaTtesibHOro 4OCTUXeHUsA

YPOBHEN CHOPMUPOBAHHOCTN KOMMETEHLNI

PesynbTaTt 06yyeHus

3HaTb

MoporoB.blii:

1) HeoOXoAMMbIE NMOHSTUS N3YYEHHBIX Pa3genioB NPOrpaMmbl Kypca MaTeMaTUKK;
2) KaKk n3yyaTb 1 aHanM3npoBaTb MHpOpPMaLMIO, TEXHUYECKNE AaHHbIE,
nokasaTenu n pesynbtaTbl paboTbl TPAHCMOPTHLIX CUCTEM;

3) KaK aHanu3npoBaTh CyLLECTBYIOLLME M KaK pa3pabaTbiBaTb Moaenu
NepPCneKTUBHbBIX NTOTMCTUYECKNX NMPOLIECCOB TPAHCMOPTHbLIX NPeANPUATHN

CTtaHgapTHbIN:

1) dbyHOaMeHTanbHbIE NOHATUA N3YYEHHbIX pa3fenioB NporpaMMbl Kypca
MaTemMaTUuku;

2) KaK UCMONb30BaTb BO3MOXHOCTW COBPEMEHHbIX MH(OPMaLIMOHHbIX-
KOMMbIOTEPHbIX TEXHOMNOTUIA NPU yNpaBfeHnn NepeBo3kaMm B peanbHOM pexmme
BPEMEHW;

3) Kak aHanu3MpoBaTh CyLLECTBYIOLLME U Kak paspabaTbiBaTb Moaenu
NepCcrneKTUBHbLIX JTIOMMCTUYECKMX NPOLIECCOB TPAHCMOPTHLIX NPeanpuUsiTUiA, Kak
BbIMOJHATb PacyeTbl OCHOBHbIX NTOMMCTUYECKMX NMPOLIECCOB

OTarnoHHbIN:

1) ToUHbIE OPMYNUPOBKM dyHAAMEHTASbHbBIX MOHATUM;

2) KaKk aHanuanpoBaTb MHOPMaLMIO, TEXHUYECKUE AaHHble, MoKasaTenen n
pe3ynbTaToB paboTbl TPAHCMOPTHLIX CUCTEM; KaK UCNONb30BaTb BO3MOXHOCTH
COBpPEMEHHbIX NH(POPMALMOHHO-KOMMLIOTEPHBIX TEXHOMOMMIN NPY ynpasneHnm
nepeBo3KkamMu B pearibHOM pexXnMe BpeMeH!;

3) Kak aHanuanpoBaTb CYyLLECTBYIOLIME U Kak pa3pabaTbiBaTb Mogenu
NepcrnekTUBHbIX NOTMCTUYECKNX MPOLLECCOB TPAHCMOPTHbLIX NPeanpusaTUin; 3HaTb,
KaK BbINOMHATL ONTUMMU3ALMOHHbIE pacyeTbl OCHOBHbIX NIOMMCTUYECKNX
NpoLecCcoB.




YmeTb

Moporosbli:

1) pewaTtb 3agaym TONbKO MO CTaHAapTHOMY obpasuy;

2) aHanuaupoBaTb MHOPMaLMIO, TEXHUYECKUE AaHHble, MoKasaTenu u
pe3ynbTaTbl paboTbl TPAHCNOPTHBLIX CUCTEM;

3) aHanuanpoBaTb CyLLeCcTBylLMNE U pa3pabdaTbiBaTb MOAENN NEPCNEKTUBHbIX
NOrMCTMYECKMX MPOLECCOB TPAHCMOPTHLIX NPEANPUATUIA

CraHgapTHBbIN:

1) KOppeKTMpoBaTb CBOM AENCTBUSA B NPOLLECCe BbIMNOMHEHUS 3a4aHuM;

2) NCNONb30BaTb BO3MOXHOCTU COBPEMEHHLIX MHAOPMALMOHHBIX-KOMMNbIOTEPHbIX
TEXHONOMN NpY ynpasreHnn NnepeBo3kamn B peanbHOM PeXXMMe BPEMEHM;

3) aHann3npoBaTb CyLLECTBYOLLME 1 pa3pabaTbiBaTb MOOENM NEPCNEKTUBHBIX
NOrMCTUYECKNX NPOLLECCOB TPaHCMOPTHLIX NPEeANnPUATUN, YMETb BbINONHATb
ONTMMU3ALMOHHbIE pacYeTbl OCHOBHbIX FTIOMMCTUYECKNX MPOLIECCOB

OTanoHHbIN:

1) ocyLLeCTBNATL NOUCK pa3HbIX CNOCOB0B peLleHns 3aaay;

2) aHann3anpoBaTb MHPOPMALMIO, TEXHUYECKME AaHHble, NOoKa3aTenen m
pe3ynbTaToB paboTbl TPAHCMOPTHBIX CUCTEM; YMETb UCMOMb30BaTh BO3MOXHOCTHU
COBpPEMEHHbIX MH(OOPMALMOHHO-KOMMLIOTEPHBIX TEXHOSTOMUI NPW yNpasneHnn
nepeBo3kaMn B pearibHOM Pexmnme BPEMEHU:

3) rpamMoOTHO aHanNU3NpPoBaTh CYLLECTBYHOLLME FTOTMCTUYECKME NPOLECCHI; a TaKkKe
yMeTb paspabaTtbiBaTb MOAENW NEPCNEKTUBHbBIX JTOTMCTUYECKUX MPOLLECCOB
TPaHCNOPTHLIX NPeanpUATURN; yMeTb NPOdheCCUOHANbLHO BbIMOMHATL
ONTMMUN3ALMOHHbIE pacYeTbl OCHOBHbIX FTIOMMCTUYECKNX MPOLIECCOB

Bnapetb

MoporoBblii;

1) BNnageTb anropyuTMamu peLLleHnii NpocTenwnx 3agad (MaTteMaTuyYeckmXx,
€CTECTBEHHOHAYYHbIX, NHXEHEPHbIX 1 SKOHOMUYECKHMX);

2) HaBblkamMu aHanmM3a uHcgpopmaumm Nnpyn paboTe TPaHCNOPTHLIX CUCTEM; BriageTb
YMEHNEM UCMONb30BaTb BO3MOXHOCTM COBPEMEHHBLIX MHAHOPMALIMOHHO-
KOMMNbIOTEPHbIX TEXHOMOIMNI NPW yNpaBneHn nepeBo3kaMmm B pearnibHOM pexunve
BpEMEHWU;

3) OCHOBHbIMV METO4aMM aHanu3a AenUCTBYHOLLMX NPOLIECCOB TPAHCMOPTHbIX
NpeanpusaTUiA, a Takke ObITb CNOCOOHBIM K pa3paboTke Moaenel NepCcnekTUBHbLIX
NOMMCTUYECKNX NPOLECCOB TPAHCMNOPTHbLIX NPEAnPUsTAIA

CTangapTHbIN:

1) BNageTb anropuTMamMm peLleHnin OCHOBHbIX 3afad (MaTemMaTU4eckux,
€CTECTBEHHOHAYYHbIX, MHXXEHEPHbIX 1 9KOHOMUYECKUX);

2) BnageTb HaBblkamMu aHanmaa uHcgopmMaLmm npyu paboTe TPAHCNOPTHBLIX CUCTEM;
XOpOLUO BrafeTb YMEHNEM MUCMOMb30BaTb BO3MOXHOCTM COBPEMEHHbLIX
MHOPMAaLMOHHO- KOMMLIOTEPHBIX TEXHOMOMMIA NPW yNpaBneHnn nepeBo3kamm B
peanbHOM peXxume BpeEMEHU;

3) TBepdo BrageTb pa3HbIMU METOAAMM aHanu3a AenCTBYHOLWUX NPOLLECCOB
TpaHCMNOPTHbIX NPeaAnpUATUR, a Takke bbITb CMOCOBHBIM K pa3paboTke moaenen
NepPCNeKTUBHbBIX NOTMCTUYECKNX NPOLIECCOB TPAHCMOPTHbLIX NPeanpUATHI




OTarnoHHbIN:

1) BNageTb pasHbiM1 anroputMamMu peLleHnin 3agad (MatemaTn4eckumx,
€CTeCTBEHHOHaY4HbIX, UHXEHEPHbIX N 3KOHOMUYECKMX);

2) 6esynpeyHo BNageTb HaBblkaMu aHanusa uHdopmauum npu padore
TPaHCMOPTHbLIX CUCTEM; UMETb HaBbIKM ONTUMAarbHO UCMOMb30BaTh BO3MOXHOCTH
COBpPEMEHHbIX NH(POPMALMOHHO- KOMMbIOTEPHBLIX TEXHOSOMMI NPU yNpasneHuu
nepeBo3kamMun B pearibHOM pexvmMme BpeMeHU;

3) 6e3ynpeyHO BNageTb COBPEMEHHLIMU MeTOAAMWN aHanM3a enCTBYOLLMX
NpOLIECCOB TPAHCMOPTHbIX NPEANPUATUI, a Takke ObITb CNOCOBHBIM K
pa3paboTke Moaenel NepcnekTUBHBLIX TOTMCTUYECKUX NMPOLLECCOB TPAHCMOPTHbIX
npeanpuaTuni

3. CoaepxaHue AUCLMNIINHBI

3.1. Pasgensl gucumnnuHbl U BUAbI 3aHATUNA

OuyHas cpopma

H B AyoutopHble
Moaynb pagx:ﬁa HaunmeHoBaHue pasgena qgs;‘; 3aHATUSA CPC
JIK [N3(C3)(NnP
1 1.1 JlnHeliHasa anrebpa 19 6 7 6
192 BekTopHas anrebpa n aHanutnyeckas 26 8 10 8
reomeTpus
1.3 BeepgeHne B maTemMaTndecknin aHanms 22 8 6 8
14 OnddepeHunanbHoe ncumcneHne 29 10 9 10
1.5 @DYHKUMN HECKOSBbKUX NEPEMEHHbIX 22 6 6 10
1.6 WHTerpaneHoe ucuucneHune 62 16 16 30
UToro 180 54 54 0|72
3aoyHas opma
H B AyanTopHble
Mogaynb pagpl\:eeﬁa HaunmeHoBaHue pasgena qacg(;(; 3aHATUSA CPC
JIK | N3(C3) |JIP
1 1.1 BekTopHas anrebpa 30 2 2 26
12 OundpepeHumnansHoe 44 2 2 40
ncuncneHve
1.3 VHTerpanbHoe ucyncnexHme 72 4 6 62
14 AOuddepeHunansHble 34 2 2 30
ypaBHEHUS
Wtoro 180 10 12 0| 158




3.2. JleKUMOHHbIe 3aHATUA

OuHasa ¢popma

Moaynb

Homep
pasgena

Co,uepmaHme NEKUMOHHbIX 3aHATUN

1.1

Onpegenutenu n-ro Nopsiaka U X CBONCTBA.

MaTtpuubl, AeicTBUSA ¢ HUMK. MNoHATME obpaTHOM MaTpuLbl. PaHr
MaTpuLbl.

Cuctembl ABYX U TPEX NUHENHbIX ypaBHEHUIA. MaTpryHaga 3anucb
ypaBHeHui. [Npasuno Kpamepa. CUcTeMbI N IMHENHBIX YPaBHEHWUI C N
HensBecTHbIMU. MeToa Maycca. MeTtog obpaTtHOM MaTpuLbl.

1.2

BekTopbl. JIuHelHble onepaunn Hag Bektopamu. Hanpasnsiowme
KOCWHYCbI U AnvHa BekTopa. JIMHENHO He3aBMCHMMbIE CUCTEMbI BEKTOPOB.
Basuc. PasnoxeHue BekTopa no 6asucy. CkanspHoe npovsseneHme
BEKTOPOB W €ro CBOWCTBA.

BekTopHOE npou3BeaeHre ABYX BEKTOPOB, ero cBocTea. CMellaHHoe
npou3BeaeHne TPeX BEKTOPOB.

YpaBHEeHUs NNOCKOCTM U NPSIMOM B NPOCTPaHCTBe.

YpaBHeHue fMHUI Ha NIOCKOCTU. PasnuyHble hopMbl ypaBHEHUSA NPSMOW
Ha MroCcKoCTH.

1.3

MHoXeCTBO BeLlecTBEHHbIX umcen. PyHkuus. ObnacTb ee onpegeneHus.
Cnoco6bl 3agaHus. OCHOBHbIe areMeHTapHble YHKLMMK, UX CBOWCTBA U
rpacpukn. CrnoxHble 1 obpaTHble PYyHKLUK, UX rpaddnku.

BeckoHeuHO Marnble B Touke OyHKUMK, UX cBoicTBa CpaBHeHWe
BGeckoHeYHo Manbix. Micnonb3oBaHme 3KBUBANEHTHbIX O€CKOHEYHO MarbiX
npu BblYMCIIEHUM NpeaenoB. TeopeMbl 0 Npegenax. 3ameyaTternbHble
npegensl.

HenpepblBHOCTb (PYHKLMK B TOUKE. TOYKM paspbiBa 1 UX Krnaccudmkaums.
HenpepbIBHOCTb OCHOBHbLIX 3NIEMEHTapHbIX OyHKUMA. CBONCTBA
PYHKLMI, HENPEPbLIBHBLIX Ha OTpes3Ke.




1.4

lNpounsBogHas, ee reoMeTpUIECKUIn U MEXAHNYECKUIA CMbICI. YpaBHEHMUS
KacaTeslbHOW N HopMasu K NAIOCKON KPUBOM.

MpounaBoagHas cyMmmbl, NPON3BeaEHNsT U YacTHOro. MNpon3BogHas CrOXHOW
n obpaTHOM pyHKUMn. Tabnuua nponssoaHbix. AnddepeHumnpoaHme
CNOXHoW pyHKUMN. MNpuembl auddepeHunpoBaHms yHKUUM B
3aBUCUMOCTU OT cnocoba 3apanns (auddepeHupoBaHe yHKLNNA,
3a[jaHHbIX MAapamMeTPUYECKN U HESIBHO).

OudbdepeHunan dyHkuun. NeomeTpudecknin cmeicn gudydpepeHumana.
MpounssoagHas n anddepeHumanbl BblCLUMX NOPAAKOB. VIHBapnaHTHOCTb
dopmbl guddepeHumnana. Teopembl Pepma, Ponns, Jlarparxa, Kown, nx
npuMeHeHue.

Jlorapundpmunyeckoe andpdepeHumposaHue. MNpumeHeHne
anddepeHunana. MNMpasuno Jlonutans. ViccnegoBaHne BbiNyKIOCTH
dyHKumK. Toukn nepernda

AcumMmnToTbl rpadmka dyHkumm. ObLasa cxema nccnegopaHme OyHKUAN U
nocTpoeHune eé rpacuka.

1.5

®yHKUMM MHOTMX NepemeHHbIX. Obnactb onpeaenenus. MNpegen
dyHKUMK. HenpepblBHOCTb. YacTHble NponssogHble. YacTHble
Npon3BoAHbIE BbICLINX NOPAAKOB [onHbIn AnddepeHuunarn, ero cBasb C
YacTHbIMU NPOU3BOAHLIMU. VIHBapMaHTHOCTb NOSTHOMO AnddepeHumnana.

MponssoaHasi CNoXXHON U HedABHOW dyHKLMIA. [ponaBogHasa no
HanpaeneHuto. pagneHT. KacaTenbHas NnockocTb U HopMarb K
NOBEPXHOCTH.

OKCTpeMyMbl YHKUUN MHOMMX NepemeHHbIX. Heobxoaumoe ycnosue
3KCTpemMyma. YCroBHbIN akcTpeMyM. MeToa MHoxuTenen JlarpaHxa.
Haunbonbluee n HaumMmeHbLuee 3Ha4YeHMs PyHKLMK

1.6

MepBoobpasHasn. HeonpeaeneHHbi nHTerpan. Ceoncrtea. Tabnuua
nHTerpanoB. MeToq HeNnocpeaCTBEHHOIO NHTEMPUPOBAHWS.

MeToa nHTerpupoBaHus no yactaMm. Meton NOACTaHOBKM.
WHTerpmpoBaHue gpobHO-paumnoHanbHbIX QyHKLWA.

WHTerpupoBaHue BbipaXXeHuin, cogepallmx TpUroHoMeTpudeckume
YHKUUN.

3agaun, NpuBoAsLIME K NOHATUIO ONPeaeneHHOro nHTerpana.
OnpepeneHHbIn nHTerpan, ero ceonctea. Popmyna HeloToHa -
JlenbHunua, ee NpuMeHeHne s BblYMCNEHNS ONpeaeneHHbIX UHTErpanos

MpunoXxeHust onpeaeneHHoro HTerpana: nnowaas gurypbl 1 anuHa
ayru.

[1BonHOM nHTErpan

[1BOMHOM MHTerpan n ero NPUoXeHus




3aoyHas dopma

Homep .
Moaynb CopepxaHue NeKUMOHHbIX 3aHATUI
pasgena
BekTopbl. JInHelHble onepauun Hag Bektopamn. CkansipHoe
1.1 npoussegeHne BEKTOPOB U ero CBoNCcTBa. BekTopHoe npoussegeHne OByxX
BEKTOPOB, ero ceoncrea CMellaHHoOe Npon3BeaeHne Tpex BEKTOPOB
MponssoaHas, ee reoMeTpMYECKUN U MEXaHNYECKMIA CMbIcA.. Tabnuua
12 npoussogHblX . [paBuna n npuemsl guddepeHunpoBaHms. MNoHsaTHne
) andppepeHumnana gyHkuun. NeomeTpudecknii cmbicn andpepeHumnana
YHKLMM
1
MepBoobpasHas. HeonpeaeneHHbii nHTerpan. Ceoncrtea. Tabnuua
nHTerpanos. MeToq HenocpeaCcTBEHHOIO MHTErpuposaHusa. Metop
1.3 WHTErpupoBaHung rno Yactam. Metoa nogcTaHOBKU
OnpefgeneHHbIN MHTErpan n ero NpUMeHeHne.
14 MpocTenwmne guddepeHumnansHble ypaBHEHMS NEPBOro nopsaaka.

3.3. MpakTnyeckne (ceMnHapcKme) 3aHATUSA

Ou4Hasna chopma

Homep .
Mogaynb CopepxaHme npakTM4eCKUX(CEMUHAPCKNX) 3aHATU
pasgena
Onpenenutenu BTOPOro U TpETLEro NopsiaKoB, NX CBOWCTBA.
Anrebpaunyeckne gononHeHnsa n MmHopbl. OnpegenuTenu n-ro nopsiaka.
BbluncneHune onpegenntenst METOA0OM PasroXeHusi No CTpoke (cTonbuy).
11 MaTtpuupl. Oencteusa ¢ HUMu. NoHaTne obpaTtHom maTpuubl. PaHr

mMaTpuLbl.

CwucTembl ABYX 1 TpeX ypaBHeHUN. MaTpuyHas 3anucb JIMHERHbIX
ypaBHeHui. [Npasuno Kpamepa. Cuctema n fIMHENHbIX YpaBHEHUN C N
HensBecTHbIMU. MeTop Maycca.




1.2

BekTopbl. JIuHelHble onepaunn Hag Bektopamu. Hanpasnsiowme
KOCMHYCbI U AnMHa BekTopa. PasnoxeHune Bektopa no 6asucy.
CkansapHoe npounssefeHne BEKTOPOB U €ro CBOMCTBA.

BekTopHOe npovsBeaeHve ABYX BEKTOPOB, ero cBoicTea. CMellaHHoe
Npon3BeaeHNE TPEX BEKTOPOB

YpaBHEHUS NSIOCKOCTU. YpaBHEHNA NPSAMON B MPOCTPaHCTBE.

PasnunyHble gopmbl ypaBHEHMSI NPSIMO Ha NNOCKOCTU. OCHOBHbIE
3agauu.

KpuBble BTOporo nopsaka. Knaccudgukaumst no KAaHOHNYECKUM
ypaBHeHuaM. [NongpHble koopaAnHaThl Ha NrockocTu. MNMonsapHoe
ypaBHeHue annunca, runepbonel, napabonsl.

1.3

dyHkums. ObnacTtb ee onpegeneHus. Cnocobbl 3agaHna. OCHOBHbIE
anemMeHTapHble PyHKUUK, X CBOMCTBA U rpadunkn. CnoxHble n
obpaTHble yHKUMM, ux rpacpmku.

Mpegen dyHkumn B Touke. MNpegen gyHkumm B 6eckoHevHocTu. MNMpegensl
MOHOTOHHbIX (pyHKLMI. icnonb3oBaHne 3KBUBaNeHTHbIX 6eCKOHEYHO
ManbIX MpU BblMUCNEHMM NPeaenoB. 3amedaTernbHble npeaensl

HenpepblBHOCTb (pyHKLMU B TOUKe. HenpepbIBHOCTb OCHOBHbIX
anemeHTapHbIX PYHKUMA. TOYKM paspbliBa rpaduka dyHKUNN.

1.4

MoHaTre dyHKUuK, anddepeHumpyemon B Touke. lNpounssogHas,
OCHOBHble nNpasuna auddepeHumnpoBaHms TexHuka

andppepeHumnpoBaHmsa cnoxHom pyHkumn. OuddepeHumnan dyHKunmn

MpownssoaHas n auddepeHumans BbICLIMX NOPSAKOB. VIHBapMaHTHOCTb
dopmbl guddepeHumana. NpumeHeHne andpdepeHumana. YpasHeHne
KacaTenbHOW U HopMarnu KpUBOW.

OuddepeHunpoBaHme napameTpudecknx n HeABHbIX OYHKLINA.
Jlorapudpmundeckoe andpdepeHumpoanue. lNpasuno Jlonutang.

O6wasa cxema uccnegoBaHnst OYHKLMM U NOCTPOEHUS ee rpadhmka.

1.5

O6nacTtb onpegeneHus OyHKLUUN MHOMMX NepeMeHHbIX. YacTHble
npoussogHble. AuddepeHuunan.

TexHuka guddepeHunpoBaHns QYHKLMU MHOMUX NEPEMEHHBIX.
MpounssoagHasa no HanpasneHuto. MpagneHT PyHKUUN MHOMUX
nepemMeHHbIX. KacaTtenbHas NnockocTb U HOpManb K MOBEPXHOCTH.

OKCTpeMyM DYHKLUUN MHOTMX NEPEMEHHbIX. Y CITOBHbIA 3KCTPEMYM
PYHKLMM MHOTUX NEPEMEHHbIX.

HaubGonbluee n HaumMmeHbLLee 3Ha4YeHUs1 PYHKLMU MHOTUX NEPEMEHHBIX B
3aMKHyTOM obnacTu.
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1.6

HeonpeaeneHHbih nHTerpan. Meton HenocpeaACTBEHHOIO
WHTErPUPOBaHUSI.

MeTtoa MHTEerpupoBaHmA no 4acTtAam. MeToa 3ameHbl nepemeHHoﬂ B
HeonpeageneHHoM nHterpane.

WHTerpupoBaHne nppaumoHasnbHbIX (OYHKUWNA.
WHTerpmpoBaHue gpobHO-paunoHanbHbIX yHKLNA.

MHTerpupoBaHune BbIpaXXeHUI, cogepxallmx TPUroHoMeTpuyeckme
PYHKLMN.

BbluncneHune onpeneneHHbix MHTerpanoB. [MpunoxeHns onpeaeneHHoro
WHTerpana.

[1BOMHOM NHTErpan n ero NPUNoXeHus.

[1BOMHOM NHTErpan n ero NPUNoXeHus.

3aoyHas dopma

Homep o
Mogaynb CopepxxaHme npakTn4eCcKUx(CEMUHAPCKNX) 3aHATUIA
pasgena
BekTopbl. JInHenHble onepaunn Hag BekTopamu. Hanpaesnatowmne
1.1 KOCWHYCbI U AnvHa BekTopa. PasnoxeHune Bektopa no 6asucy.
CkanspHoe npousBeaeHne BEKTOPOB U ero CBONCTBA.
12 MponssoaHas, OCHOBHbIE NpaBuna anddepeHuMpoBaHusa TexHnka
) andppepeHunpoBaHma cnoxHom pyHkumnn. duddepeHumnan dyHKunm
1
TexHuka guddepeHUnpoBaHns NokasaTenbHO-CTENEHHON PYHKLUNN,
HesIBHO 3afjaHHOW PyHKUUK, NapameTpuyeckn 3agaHHom OyHKLUUN.
1.3
TexHnKa UHTerpmpoBaHus.
OnpefgeneHHbIN MHTErpan n ero NPUNoXeHus!.
14 MpocTenwmne guddepeHumnansHble ypaBHEHWS.

3.4. NabopaTopHble 3aHATUSA

3.5. OpraHnsauusa camocTosATesribHOMN paboThbl
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Ou4Hasna chopma

Buabl
Howmep CopepxaHue maTepuana BbIHOCMMOIO Ha A -
Moaynb CaMOCTOATENBHON
pasgena CaMOCTOATENBHOE U3y4eHue
paboTbl
y KoHcnekT. JomaluHas
1 1.1 InHenHas anrebpa A
paboTa.
1 12 BekTopHas anrebpa n aHanutnveckas KoHcnekT. [JomaluHas
' reomeTpus paboTa.
. KoHcnekT. [JomaluHas
1 1.3 BeeneHne B maTemMaTn4ecknin aHanms
paboTa.
1 14 OunddepeHunanbHoe ncumcneHne KowcnexT. Hlomalkss
' P paboTa.
KoHcnekT. [JomaluHas
1 1.5 WHTerpaneHoe ucyucneHme
paboTa.
KoHcnekT. [JomaluHas
1 1.6 @DYHKUMN HECKONBbKMX NEPEMEHHbIX
paboTa.
3aoyHas cdopma
Mogaynb Homep | CopaepxaHue maTeprana BbIHOCMMOIO Ha Buabl camocTosiTensHoON
y pasgena CaMOCTOATENBHOE U3y4eHue paboThbl
KoHcnekT. JomaluHas
1 1.1 BekTopHas anrebpa A
KOHTponbHas paboTa.
KoHcnekT. JomaluHas
1 1.2 andpepeHunansHoe ncHmMcneHune A
KOHTponbHas paboTta
KoHcnekT. [JomalHas
1 1.3 VHTerpanbHoe ucuncrnexHmne
KOHTponbHasa paboTa
KoHcnekT. JomaluHas
1 1.4 OudbdepeHumnansbHblie ypaBHEHUS A
KOHTpOsbHas paboTa
4. UHTepakTuBHbIe (hopMbl 0Opa3oBaTenbHbIX TEXHOMNOIMM
Bun
Homep Konun4yecTtso
Mogaynb y4eOHbIX O6pasoBaTeribHble TEXHONOMN
pasgena o yacos
3aHATUN
Mcnonb3oBaHne mynbTumeana (npeseHTaums
1 1.2 nekums | BMaeoponukos) no Teme «BekTopHasa u nuHerHas 2
anrebpa»
Kcnonb3oBaHne MynbTuMeama (npeseHTaums
1 1.6 nekums | Bugeoponukos) no Teme «lpunoxeHune 2
WHTErpanoBs»

12




5. ®DoHA OLEHOYHbIX CPeACTB ANsl NPOBeAEHUS TeKYLLEero KOHTPONA u
NPOMeXyTO4YHOM aTTecTaumMm oby4arolmxca No gucumnimHe (moayno)

PoHO OLIEeHOYHbIX CpeacTB

6. Yye6GHO-MeTOAUYECKOE U NH(pOPMALMOHHOE obecnevyeHne QUCLMNNUHDI
6.1. OcHOBHas nuTepartypa
6.1.1. MNevyaTHble U3gaHus

1. KoHcnekT nekunin no BbICLLIE MaTeMaTuKe : NONHbIA Kypc / NucbMeHHbin [. T. - 7-e u3g. - M.
: Anpuc-lpecc, 2008. - 608c. : un. - ISBN 978-5-8112-3118-8 .

2. Bbicwas matemaTtuka B ynpaxHeHusaX u 3agadax : y4eb. nocobue / daHko MN.E. [ gp.]. - 7-e
n3g., ucnp. - Mockea : OHukc : Mup 1 obpasoaHue, 2008. - 816 c. : un. - ISBN 978-5-488-
02031-3.

3. BBegeHue B aHanus : y4eb. nocobue / Abakymos HO. I, KoraH E. C., lNoTtexo A. O. - Yuta :
PHnYMIJT 3a6lyY, 2012. - 129 c. - ISBN 978-5-9293-0843-7

6.1.2. U3paHua u3 3B6C

1. Matematnyeckun aHanus: MNMpeaenbl [OnekTpoHHbIA pecypc] / A.A. TyraHbaes. - 2-e usg,.,
ctepeotun. - M. : ®JIMHTA, 2011.- http://www.studentlibrary.ru/book/ISBN9785976512191.html
2. MaTtemaTtnyeckun aHanms: OyHKLUMM HECKOSTbKMX NEpPEMEHHbIX [DNeKTPOHHLIN pecypc] : cO.
vHAa. 3aganHmn [ E.IL TNnotHukoea, C.B. JleBko; nog obuw,. pea. E.I. INnoTtHukoBown. -2-e 13g.,
ctep. - M. : ®IINHTA, 2014." - http://www.studentlibrary.ru/book/ISBN9785976518414.html

6.2. [lononHuTenbHasa nutepartypa
6.2.1. NMNeyvyaTHbIe UsgaHusa

1. COOpHMK 3aay No Kypcy MateMatudeckoro aHanmsa : y4eb. nocobuve / I. H. BepmaH. - 22-e
n3g., nepepab. - CaHkT-lNeTepbypr : MNMpodgeccus, 2008. - 432 c. : un. - 217-62.

2. Anrebpa u reomeTpus : y4eb. nocobue. Y. 1/ Jompaues B. U. [n gp.]. - Yura : YutlyY, 2008.
- 121 c.: un. - ISBN 978-5-9293-0386-9 : 6/u.

3. OudbdepeHumnansHoe ucducneHne ¢YHKUUM HECKOMbKUX MepeMeHHbIX : yyeb.nocobue /
N3toba U. B., Hoeukosa T. I'. - Yuta : Yntl'Y, 2006. - 123c. - ISBN 5-9293-0275-8 : 62-90.

6.2.2. UspaHuna n3 3b6C

1. Kyopsieues, J1. [1. Kypc maTtemaTnyeckoro aHanmsa B 3 T. Tom 1 : yueBHuk gns 6akanaepos /
J1. . KyopsBueB. — 6-e nsg., nepepad. n gon. — M. : UsgaTtenscteo KOpant, 2017. — 703 c.
— (Cepus : bakanasp. Akagemundeckuii kypc). — ISBN 978-5-9916-3701-5. — Pexxum gocTtyna
: www.biblio-online.ru/book/7C2C72EF-CCB8-46A9-8933-E57E32874DCO.

2. Wwvnaues, B. C. Beicuasg maTemaTtuka : y4ebHuk 1 npaktnkym / B. C. lUnnades. — 8-e uag,,
nepepab. n gon. — M. : NapatenbctBo KOpant, 2017. — 447 c. — (bakanasp. ba3oBbIn Kypc).
— ISBN 978-5-9916-3600-1. — Pexunm goctyna : www.biblio-online.ru/book/EBCB26A9-BC88-
4B58-86B7-B3890EC6B386

6.3. ba3bl gaHHbIX, MHOPMALMOHHO-CNPABOYHbI€ U MOUCKOBbLIE CUCTEMbI

1) https://e.lanbook.com/ OnekTpoHHO-6MbnnoTedHas cuctema «M3gatenbcTBo «JlaHby.

2) https://www.biblio-online.ru/ dnekTpoHHO-6MGNMoTeYHasa cnuctema «HOpanT».

3) http://www.studentlibrary.ru/ 3nekTpoHHO-6MbNMoTeYHasa cuctema «KoHCYnbTaHT CTyaeHTan.
4) http://lwww.edu.ru ®egepanbHbii noptan «Poccuiickoe obpa3oBaHue».

5) http://window.edu.ru UudopmaumorHas cuctema «EguHoe okHoO  goctyma K
obpasoBaTenbHbIM  pecypcam»  npedocTaBnsieT  cBoOOAHBIM  JOCTyn K Kartamnory
obpasoBaTenibHbIX  WHTEpPHET-pecypcoB U MOSHOTEKCTOBOM  QMEKTPOHHOM  ydebHo-
mMeToamdeckon bmbnuoTteke ansa obwero n npogeccmoHanbHOro obpasoBaHus.
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http://work.zabgu.ru/fos/16/16.7/23.03.01_%D0%911.%D0%91.12_%D0%9C%D0%B0%D1%82%D0%B5%D0%BC._%D0%A2%D0%A2%D0%9F -19.pdf

6) http://ilib.mccme.ru IHTepHeT-6MGNMOTEKA NO MaTeMaTumke.

7) http://eqworld.ipmnet.ru/ru/library.htm YuyebHasa dpusnko-matematnyeckas Gubnmorteka.
8) http://www.math.ru/lib/formats Math.ru - Gubnuoreka.

9) http://www.benran.ru/ BubnunoTteka Nno ecTeCTBEHHbIM HaykaMm.

10) http://studentam.net/ OnekTpoHHas Bubnunoteka y4ebHMKOB.

7. NepeyeHb NporpamMHoOro obecneyeHus

MporpammHoe obecneveHne obuwiero HasHadveHusi: OC Microsoft Windows, Microsoft Office,
ABBYY FineReader, ESET NOD32 Smart Security Business Edition, Foxit Reader, AUBC
"Merallpo".

lMporpammHoe obecnevyeHne cneumanbHOro Ha3Ha4YeHus:

8. MaTepMaano-TeXHqucxoe obecneyeHne AUCLUNIINHbBI

1) 672039r. Yuta, yn.baprysuHckas, 49, aya. 04 -217.Y4yebHasa ayguTopus ans npoBefeHus
3aHATMI NEKUMOHHOIo Tuna, 3aHATUA CEMWMHAPCKOro Tuna, KYypCOBOrO MPOEKTUPOBaHMUSA
(BbINOMHEHUSA KYpPCOBbIX paboT), rpynNMnoBbIX U UHAMBMAYANbHbIX KOHCYNbTALMN, TEKyLLEero
KOHTPOSIS Y MPOMEXYTOYHON aTTecTaumm:

KomnnekT cneumansHomn y4ebHon mebenu

[locka ayanTtopHasi mapkepHas

Komnnekt mobunbHoro o6opyooBaHMs, He 3aKpPEMneHHOr0 3a KOHKPEeTHOW  yyebHow
ayauTopuen: MynbTUMEANAHBIA MPOEKTOP, 3KPaH NEPEHOCHON Ha TPEHore, HOYTOYK

2) 672039r. YnTta, yn.baprysuHckas, 49, kopn. 1, ayg. 04-206.KomnbloTepHbIN Knacc. YyebHas
ayautopua Ansg nNpoBedeHUsd 3aHATMM NEeKUMOHHOro Tuna, 3aHATMMA CeMUHapCKOro Tuna,
KypCOBOroO  NPOEKTUPOBAHUSA, FPYMMNOBbIX W  WHOUBMAYANbHbIX KOHCYMbTAUWUA, TEKyLLero
KOHTPOSIS Y MPOMEXYTOYHOM aTTecTaumm, CaMOCTOATENBHON paboThbi:

KomnnekT cneumansHon y4ebHon mebenu

[Jocka ayantopHasa mapkepHas

MK — 15 wr. (B T.4. NnpenogaBaTenbCKni).

HDoctyn k cetm WHTepHeT un obecnevyeHne [AOCTyNa B 3MEKTPOHHYH MHAOPMALMOHHO-
obpasoBaTenbHy0 cpeay opraHusauuu.

3) 672039r. Yuta, yn.baprysuHckas, 49, ayg. 04 -216.YuyebHas ayautopus ana nposeneHus
3aHATMI NEKUMOHHOIo Tuna, 3aHATUA CEMWMHAPCKOro Tuna, KYypCOBOrO MPOEKTUPOBaHMUSA
(BbINOMHEHUSA KYpPCOBbIX paboT), rpynNMnoBbIX U WHAMBMAYANbHbIX KOHCYNbTALMN, TEKyLLEero
KOHTPOJIS 1 MPOMEXYTOYHON aTTecTaumm:

KomnnekT cneumansHomn y4ebHon mebenu

[locka ayanTtopHas mapkepHas

Komnnekt mobunbHoro o6opygoBaHMs, He 3aKpPEMneHHOro 3a KOHKPEeTHOW  yyebHow
ayanTopuen: MynbTUMEANAHBIA MPOEKTOP, 3KPaH NEPEHOCHON Ha TPEHOre, HOYTOYK

4) 672039r. Yuta, yn.baprysmHckas, 49, aya. 03-312. YuyebHaa ayguTtopus ans npoBefeHus
3aHATMM CEeMWHApPCKOro Tuna, rpynnoBbiX W WHAMBUAYaNbHbIX KOHCYMbTaUWMA, TeKyLlero
KOHTPOIS Y MPOMEXYTOYHON aTTecTaumm:

KomnnekT cneumansHon yuebHon mebenu.

[ocka marHnTtHasa. CteHa.

9. MeToaun4yeckue peKkomMmeHaaunn no opraHn3aunm ndydyeHmna gncumninHbl

OgHonm 1©3  BaxXHbIX W NpeanodyTUTENbHbIX  OpM  OByyeHua CTyOeHTOB SBNSETCS
camocTtosiTenbHasa pabota ¢ y4ebHbiM mMaTepuanomMm (M3yyYeHwe NEeKUMOHHOro marepuana no
KOHCMEeKTaMm 1 rno y4ebHrkam, caMonpoBepKa, BbINONTHEHNE JOMALUHEN KOHTPOSbHOM paboThl).
CTyOeHTbl MMetoT BO3MOXHOCTbL 0bpallaTbecsi K NpenogaBaTternto ¢ BonpocaMu Anst NofnyveHus
YCTHOW wHAuBMAyanbHoMW nuMbO rpynnoBON KOHCynbTaumm (0ObIMHO BpeMsi KOHCynbTauum
yKa3blBaeTCs B pacnncaHnmn KOHCynbTaumim npenogasarenen kadeapsbl).

Ha kadegpe ummetotcsa Metoauyveckne nocobust M MeToAMYecKMe pekoMeHaauuu No BCeM
TemaMm cemecTpa. [lo Hanbonee TpyaHbIM BOMpocaM MporpamMmbl CTyAEHTaM Mpeararaerca
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pa3obpaTbCsi CaMOCTOATENbHO B MpuUMepax, NoapobGHOe pelleHMe KOTOpbIX MPUBOAUTCS B
KayecTBe 00OpasLoB B METOAMYECKMX pekoMeHAauusix. ATO KacaeTcsl BONPOCOB, CBA3AHHbLIX C
npuemamm andgepeHUMpoBaHNa U UHTETPUPOBAHWS; NMOACTAHOBKaMM, UCMOMb3yeMbIMU MPU
WHTErpMpoBaHnM MppaLmoHanbHbIX U TPUFOHOMETPUYECKMX BblpaXKEHWNA.

B cooTtBeTcTBMM C y4ebHbIM NNaHOM 3aBepLUalOLMM 3TarnoM M3YyYeHUs MPOrpaMMHOro
mMaTepuana ceMecTpa sIBNSeTCA caadva 3k3ameHa (Ha 3k3aMeHe paspeluaeTcsl Nonb3oBaTbCs
CNpaBOYHOM NUTEPATYpOr, KOHCMEKTaMu U TeTpagasMu [ONs  NPakTUYECcKUX  3aHATUR).
MpenogaBaTenb 3apaHee BblgaeT CTydeHTam BOMPOCbI K 3K3aMeHy U 3HaKOMWUT MX C
KpUTEPUAMN OLLIEHUBAHMSI.

PaspaboTunk/rpynna paspaboTtunkoB: Konecosa T.W., goueHT, HoBukosa T.I"., cTapwunn
npenogaesaresb

PaccmoTtpeHa Ha 3aceaaHum Kacdbeapbl
(npoTokon ot 02.09.2019 r. Ne 1)
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