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paboTe)
13| Bug attectauum C] 3

Hosocnbupck 2022
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1. BHewHe TpeboBaHWSA

Tabnuua 1.1
KomneTteHuumn
Mpynna "
VHanKaTopbl JOCTMXKEHMS KOMMNETEHL WA
YHuBepcasibHble YK-1 CrnocobeH oCyWecTBASATb MOUCK, KPUTUYECKNIA aHANN3 U CUHTE3 MHGopMaLuK,
KOMMETEHLIMK NPUMEHSATbL CUCTEMHbI MNOAXO0/ AN PeLUeHWst NOCTaBNeHHbIX 3aaau
YK-1. 2 ¥YMeeT COOTHOCUTbL pPasHOPOAHbIE ABMIEHUA U CUCTEMATMU3NPOBATL UX B paMKax
136paHHbLIX BUA0B NPOdECCUOHATLHON AeATENLHOCTY.
YHUBepcanbHble YK-2 CrnocobeH onpefensTb Kpyr 3afady B paMmKax NOCTaB/IEHHO Lienn 1 Bblbnpath
KOMTMETEHLM ONTUMaNbHbIe CNOCO6bLI MX PELLEHNS, UCXOLS U3 LelCTBYIOLMX NPABOBbLIX HOPM,

VNMEIOLLIMXCSA PECYPCOB W OrpaHNYeHni

YK-2. 2 YMeeT onpefenstb Kpyr 3afady B pamKax M3bpaHHbIX BUA0B MPO(ECCUOHaILHON
[eaTeNnbHOCTH, NIaHNPOBaTb COBCTBEHHYIO eATENIbHOCTb UCXOAA U3 UMEIOLLIMXCS
pecypcoB; COOTHOCUTbL r/TaBHOE U BTOPOCTEMEHHOE, peLlaTh NoCTaB/eHHbIE 3aaqn B
pamKax M3bpaHHbIX BUAOB NPOgecCOHaNbHON AeATeNbHOCTM.

2. TpeboBaHna HI'TY K nnaHnpyemMbIM pesysibTataM 06y4YeHUs, COOTHECEHHBIM C

NHAMKATOPaMu LOCTKEHNS KOMMNETEHL I
Tabnuua 2.1

NHANKATOPbI AOCTUXKEHUS] KOMMETEHLIWIA

®opMbI OpraHmnzaLmm

PesynbTaTtbl 00y4eHNs 3aHATUN

YK-1. 2 YMeeT COOTHOCHTDH PA3HOPOAHDbIE SIBJICHHSI U CHCTEeMATH3HPOBATH UX
B pPaMKaXx H30paHHBIX BHAOB HPOodecCHOHATHHOM IeATETbHOCTH.

YMETb MPUMEHSTb CNOCOGLI M METO/bI MaTEMATUUECKOI (HOPMY/IMPOBKM 1 Jekuyu; MpakTuyeckme 3aHATUS;
PELLEHMS1 aHAIMTUYECKMMM METOAAMM (n3nNUecKMX NpobiemM,HeKoTopble Knaccbl |CamocTosTenbHas paboTa

cneupanbHbIX (yHKLUMIA (NoNMHOMBI SlexkaHapa, chepryeckme QyHKLUMK,
UMnMHApuyeckne yHKLUMM) B 06beMe, OCTaTOYHOM ANS 3TOI Lienu, a Takxke ans
NPUIOXeHUI B APYrnX Kypcax v B MHXEHEPHbIX pacyeTax,.pewlaTb ypaBHeHUs!
MaTeMaTNYeckoi hr3NKN METOLOM Pa3fieNIeHNs NePEMEHHbIX

YK-2. 2 YMmeer onpeeisTh KPYr 3aad B paMKax H30paHHBIX BUIOB
npogeccHoHATBHOM AesITeILHOCTH, INITAHUPOBATH COOCTBEHHYIO
AesITeILHOCTH UCXO/ASI H3 HMEIOIINXCS PeCYPCOB; COOTHOCHTD IJIABHOE H
BTOpOCTENEeHHOe, PelIaTh IIOCTABJIeHHbIE 3a1aUH B PaMKaX H30paHHBIX
BH/IOB PO eCCHOHATBHOI 1esITeILHOCTH.

YMEeTb MPUMEHSTb OCHOBHbIE METO/bl MaTeMaTUUECKOIN (PU3NK ANS PELLEHNS Jlekuyu; MpaKTuyeckme 3aHATUS;
Pa3IMUHbIX (IM3NYECKIX 3aad, PeLLaTh ypaBHeHWe NepeHoca MeToA0M CamocTosTeNbHas pa6oTa

XapaKTePUCTUK, NCMOb30BaTb COBPEMEHHbIE MaTEMaTUYECKNE METOAbI PELLUEHNA

(hr3nYecKmx 3aaau

3. CopepkaHue 1 CTPYKTypa ANCUUNIIUHDI

Tabnuua 3.1
N3 HuX B AKTUBHBIE NHankKaTopbl
TeMmbl ]'IEKU,VIVI Yacbl |popme npakT. hOpMbl, uac AOCTMKEHMA YyebHas [eATeNIbHOCTb
noar., vac. ' ' KOMMeTeHLn

CemecTtp: 5

AnpaakTuueckas eauHnLA: JIMHeHbIE U HeNMHENHbIE YPaBHEHNUS (IU3VKI




1. MNpeameT Kypca. Yem
BbleNeHbl SINHENHbIE
andgdepeHUnanbHble
ypaBHEHNS B YaCTHbIX
MPOW3BOAHBIX BTOPOro
nopsigka? O6Luii Bug u
KnaccudmKkaums ypaBHeHu
MaTeMaTUyecKom (r3nKu
(noka 6e3 TeXHWKM
npuBeLeHNS K KaHOHUYECKOMY

BULY).

YK-2.2

Nekuwnsa

2. dusnyeckme 3ataun,
NPUBOLALLME K YPaBHEHNAM B
4aCTHbIX NMPOU3BOAHbIX.
MpyMepbl BO3HNKHOBEHNS
HENIMHENHOCTIN B ypaBHEHWSIX,
OMUCbIBAOLLMX (PU3NYeCKMNe
npoveccol. Naen
1TepaLMoHHOro Noaxoaa K
PeLLeHNto 3afa4 co cnaboii
HEe/IMHENHOCTbHO.

BblBO4 ypaBHeHNS
nonepeYHbIX KonebaHwmi
HaTSAHYTOIN CTPYHbI B Ka4ecTBe
nprmMepa 0LHOMEPHOro
BOJIHOBOrO ypaBHeHus. [pyrve
MPOLECChl, ONUCLIBAEMbIE
BO/IHOBbIM YpaBHEHMEM:
ronepeYyHble ynpyrvie BOJHbl,
BOJIHbI B Cpefie C TPEHUEM,
3NEKTPUYECKME BOHbI B LiEMM
C pacrnpegeneHHbIMK
napameTpamu, TpexmepHoe
BOJIHOBOE YpaBHeHVe A1
3N1EKTPOMArHUTHbIX BOJH.
dopmynmMpoBKa TUMNYHbIX
rPaHNYHbIX YCNO0BUIA.
HauanbHble ycnosus. O6Lmnii
BWJ, BOTHOBOIO YpaBHEHUS.
SHeprus KonebtoLLeiics
CTPYHbI U yCOBUS ee
COXpaHeHus.

YK-1.2

Nekuwnsa

3. TepaumoHHbIN NOAXOA K
PeLLeHuIo 3afa4 co cnaboii
HEe/IMHENHOCTbHO.
YpaBHeHUs nornepeyHbIX
KonebaHWii HaTAHYTOM
CTpyHbI. [MonepeyHble
ynpyrue BOJHbI, BOJHbI B
cpefe ¢ TpeHveMm,
3NIEKTPUYECKWE BOJTHbI B LiEMM
C pacrnpegeneHHbIMU
napameTpamMu, TpexMepHoe
BO/IHOBOE YpaBHeHMe A/15
3/1eKTPOMAarHUTHbLIX BOJTH.
®dopMynMPOBKa TUMUYHbIX
rPaHNYHbIX YCI0BUIA.
HauyanbHble ycnosus.

YK-1.2

Nekuus




4. O6LNIA BU, peLeHns
O[lHOMEpPHOro BO/IHOBOIO
ypaBHEHNS 1 ero (hU3nYecKunii
cmbicn. Metog Janambepa ans
GECKOHEYHOI CTPYHBI.
PelleHune Janamb6epa ans
MoIyorpaHNYeHHO CTPYHbI,
B/IMSIHWE rpaHuLbl.MeTos
OTPaXeHWs AN OrpaHNYeHHOM
cpefbl. QHeprua
KONebtoLLeiics CTPYHbI 1
YC/IOBUS ee COXPaHeHus.
Chepuryeckme un
UMANHAPUYECKINE BOJHBI.

YK-1.2

Nekuwnsa

5. O6Las cxema MeToAa
pasfeneHns nepemMeHHbIX.
Waes metoga pasgeneHus
nepeMeHHbIX Ha npumepe
3a/la4um 0 KonebaHusx
3aKpernsieHHON CTPYHbI.
Ycnosus NpuMeEHUMOCTU.
Co6CTBEHHbIe (hyHKLMK
KpaeBoWi 3a1a4m 1 nx
cBolicTea. Teopema CTek/oBa.
HekoTopble cBefeHuns 13
Teopuu psgos dypee. MNpremsl
yCTpaHeHWs NPoCTenwmx
HeoAHOPOLHOCTeN B
rPaHNYHbIX YCNOBUAX U
ypaBHeHUSX.

YK-1.2

Nekuus

6. PasfeneHne nepemMeHHbIX B
BO/IHOBOM YpaBHEHUM B
UNIMHOPUYECKMX
KoopAmHaTax. Y pasHeHue
beccend. LiunnuHapunyeckne
(DYHKUMW. Y paBHEeHNS,
NPVBOAALLMECH K YPaBHEHUIO
beccensi. MognpuumposaHHoe
ypasHeHwve beccens v ero
peLueHus.

YK-1.2

Nekuunsa




7. BblBOJ ypaBHeHUA
TernI0npoBOAHOCTMU.
®u3nYecKme NpoLiecesl,
ONMCbIBaEMbIE YPaBHEHNEM
TensionpoBOAHOCTY.
TunNUYHbIE rPaHNYHbIe
yCnoBws. PeLLieHne ypaBHeHS
TennonpoBOAHOCTY A1
HeorpaHUYeHHOA
cpeabl,hn3nMYecKunii CMbICA.
3afiaya 06 ocTbIBaHUM
nonyorpaHN4eHHoro
cTepxHa.AnuHa anddysnn.
Oc06eHHOCTY NPUMEHEHNS
MeTofa paszeneHus
nepeMeHHbIX.
PacnpocTtpaHeHue
MorpaHNyYHoro
MepUOLMYECKOro pexkmma,
CKUH-3(DeEKT.

YK-1.2

Nekuus

8. CneumnanbHble QyHKLMK
MaTemMaTnUeCcKom hn3nKMN.
Pa3feneHvie nepeMeHHbIX B
BO/IHOBOM YypaBHEeHWM B
ChepnyecKrX KoopamMHaTax.
YpaBHeHue JlexaHapa.
MonvHombl JlexaHapa.
Cdpepryeckmne yHKLMN.

YK-1.2

Nekuwnsa

CemecTp: 6

AvpakTryeckas eanHuua: JINHeiHbIe U HeNMMHeliHbIe YpaBHEHNUSI (PUNKM

9. Kpaesble 3agaun gns
ypaBHeHUA Jlannaca.
dusmyeckue 3agauu,
NPUBOAALLME K YPaBHEHUAM
Nannaca n NMyaccoHa.
®yHaaMeHTa/IbHbIE PeLLeHuns
ypaBHeHuA Jlannaca.
dopmynbl ['prHa.
HaxoxaeHne rapMoHWYecKoi
(DYHKLMM NO ee rpaHUYHbIM
3HauyeHnsM.CBoIiCTBa
rapMOHNYECKUX YHKLIWIA:
TeopemMa O CpefiHeM, NMPUHLMN
3KCTpemyma. duanyeckue
CesCcTBuUS.

YK-1.2,YK-2
2

Nekumnsa




10. ¥YpaBHeHuA
napabonmyecKoro Tuna.
YpaBHeHus rnnepbonnyeckoro
Tuna. Kpaesble 3agaum ans
ypaBHeHWs
Menbmronsua.OnpegeneHve u
CBOWCTBA AeNbTa-PyHKLMK,
(hunsnyeckmne
aHanoru.lNpeacTtasneHve
®ypbe ana gensta-gyHKLMK.
MHoromepHas
AenbTa-hyHKums. MeTop
(yHKUMK prHa 1 ero
(hun3nyeckunii cMbicn. PYHKUNSA
"pyHa ansa ypaBHeHWs
Nannaca 1 TpexmepHoro
BO/IHOBOIO
ypaBHeHWs.3anasaplsatoLue
noTeHumnanbl.

YK-2.2

Nekumnsa

11. MoHATNE O HEIMHENHBIX
ypaBHEHWAX MaTeMaTU4ecKow
(h13nKN. MeTof KOHEYHbIX
pasHocTeit. MpueeaeHne
ypaBHEHWIA MaTeMaTUUECKOA
(PU3NKM K KAaHOHWNYECKOMY
BUAY.. XapaKTepucTuku.

YK-2.2

Nekuus

Tembl NPaKTUYECKNX
3aHATUI

Yacbl

M3 Hux B
thopme npakT.
noAr., vac.

AKTUBHble
thopMbl, Yac.

NHankaTopbl
LOCTVXKEHUSA
KOMMeTeHUniA

YyebHasi AeATENbHOCTb

CemecTp: 5

AvpakTyeckas eanHuua: JINHeHble N HeNMHeliHbIe YpaBHEHNUSI (PUNKM

1. Cnoco6bl 1 MeTOAbI
MaTeMaTU4ecKo

3agaHue 1. AHanus

YK-1.2,YK-2|nprmepoB peLLeHns

(hOPMY/IMPOBKY U peLLIeHNS 4 4 0
2 aHa/IMTUYECKUM METOL0M
aHa/IMTUYECKUMMN MeTOoLaMM <
thmsmyeckoii Npobemsl
(hM3nYeCKNX Npodem
2. dusnyeckume 3agauu,
NPUBOLALLME K YPaBHEHNAM B
4aCTHbIX NMPOU3BOAHbIX.
Mpumepbl BOZHUKHOBEHNS
HENIMHENHOCTIN B ypaBHEHWSIX,
OMUCbIBAKOLLMX (U3NYECKMNe 3agaHue 2. BbiBog
npouecchbl. Miges ypaBHeHUs NnonepeyHbIX
1TepaLMoHHOro Noaxoaa K KonebaHuii HaTAHYTOM
Paul AXOn 6 4 0 YK-1.2 y

PELLEHWIO 3afa4 CO Cnaboii
HeNMMHENHOCTbIO.

[pyrue npouecchl,
OMUCbIBaEMble BOTHOBbIM
ypaBHEHMEM: NOMNepPeYHbIe
ynpyrve BO/HbI, BO/HbI B
cpefie C TPeHVEM,
3N1EKTPUYECKIE BOJHbI

CTPYHbI B KQ4eCTBe NpuMepa
OHHOMEPHOT0 BOTHOBOrO
ypaBHEHUS.




3.
YpaBHeHUs NonepeyHbIX
KonebaHuii HaTAHYTON
CTPyHbI. lonepeyHble
yrpyrvie BOSIHbI, BOJIHbI B
cpefie ¢ TPeHueM,
3M1eKTPNYECKIIE BOMHbI B LMK
C pacnpefieNeHHbIMM
napameTpamu, TpexMepHoe
BO/IHOBOE YpaBHeHWe AN
3M1eKTPOMArHUTHbIX BOJTH.
®opmMynnpoBKa TUNUYHbIX
rPaHNYHbIX YCMOBUIA.
HavasbHble ycnosus.

YK-1.2,YK-2
2

3agaHue 3. MNprmMeHeHne
NTEpaLOoHHOro nNoaxoja K
peLLeHNto 3aaay co crabov
HENIMHENHOCTbIO.

4. Metop, Janambepa ans
6ECKOHEYHOW CTPYHBbI.
PewleHune Janambepa o1s
MoMyorpaHNYeHHON CTPYHbI,
B/IMSIHWE TPaHNLbl. SHeprus
KONe6IOLLENCS CTPYHbI 1
YCNOBUSA ee COXPaHEHMS.
Chbepuryeckue un
UWIMHAPUYECKIE BOJHBI.

YK-1.2,YK-2
2

3afaHve 4. PelleHue 3atau
Ha NpVYMeHeHWe MeToa
OTpadkeHus ana
OrpaHN4YeHHOW cpeabl

5. MeToz pasfeneHus
nepemMeHHbIX Ha NprMepe
3a/iaum 0 KonebaHuax
3aKpen/IeHHO CTPYHbI.
Ycnosus NpUMEHMMOCTMW.
CoO6CTBEHHbIE PYHKLMN
KpaeBoWi 3aiaum 1 nx

3agaHue 5. PelleHne
YpaBHEHUIA C NPUMEHEHNEM
MeTOo/la pa3feneHus

o YK-1.2
csowcTa. Teopema CTek/0Ba. nepemMeHHbIX Ha Npumepe
HekoTopble cBefeHns 13 3alaun 0 KonebaHuax
Teopum psgoB dypee. MNMpremsl 3aKpenIeHHON CTPYHbI.
yCTpaHeHUs NPOCTeNLLNX
Heo4HOPOHOCTEN B
rPaHNYHbIX YCNOBUAX U
ypaBHEHWSX.
6. YpaBHeHue Beccens.
NNNHAPUYECKNE (YHKLNN.
H AP (pyHKu 3afaHve 6. Mpusectn
YpaBHeHus, NpUBOAALLIMECS K o
npuUMepbl ypaBHEHNN,
ypaBHeHuIo beccens. YK-1.2
npuBoaALLmMecs K
MogamnuumpoBaHHoe
ypaBHeHuo beccens.
ypaBHeHue beccend u ero
peLueHus.
7. PeLLieHne ypaBHeHUs
TennonpoBOLHOCTA A/1A
HeorpaHM4eHHoM
cpefbl,M3NYECKUiA CMbICA.
LnnHa anddysmm. 3afiaHue 7. PelleHme 3a1a4n
Oc06eHHOCTY NPUMEHEHWS YK-1.2 06 OCTbIBaHWM

MeToAa pasaeneHns
MepemMeHHbIX.
PacnpocTtpaHeHue
MorpaHNyYHoro
MepuoaNYecKoro pexmma,
CKUH-3(DEKT.

nonyorpaHN4YeHHOro
CTEPXHA.

CemecTp: 6

AnpaakTuueckas eanHnLA: JIMHeHbIE U HEeNMHENHbIE YPaBHEHNS (IU3VKI




8. KpaeBble 3agaun ans
ypaBHeHuA Jlannaca.
du3myeckue 3agaqn,
NPVBOAALLME K YPaBHEHUAM
Nannaca n NMyaccoHa.
®dyHOaMeHTa/IbHbIe peLLeHns
ypaBHeHuA Jlannaca.
®opwmynsl IMprHa. CBoOIRCTBA
rapMOHNYECKUX YHKLIWIA:
TeopemMa O CpefiHeM, NMPUHLMN
3KCcTpemyma. duanyeckue
CnesCcTBuUS.

YK-1.2

3agaHue 8. HaxoxaeHue
rapMOHNYECKOW (hyHKLIMM
Mo ee rpaHUYHbIM
3HaYEHUAM.

9. CneyuanbHble yHKLUMM
MaTeMaTU4eCcKOn r3nKu.
PasgeneHve nepemMeHHbIX B
BO/IHOBOM YypaBHEHUM B
CthepryecKmnx KoopamHaTax.
YpasHeHue flexxaHapa.
MonnHoMmbl JlexkaHapa.
Chepuryeckme yHKLNN.

YK-1.2,YK-2

2

PeLLeHWe 3aaa4

10. YpaBHeHus
napabosiMyeckoro Tumna.
YpaBHeHWA rnepbonnyeckoro
Tuna. Kpaesble 3agauv ans
ypaBHeHus
"enbmronbua.OnpegeneHve
CBOWICTBA AeNbTa-PyHKLMUN,
(hm3mnyeckmne
aHanoru.lNpeacrasneHvie
®ypbe Ana aenbra-HyHKLUN.
MHoromepHas
AenbTa-thyHKUms. MeTog
(OyHKUMK [prHa U1 ero
(hunsnyeckuii cMbicn. PYHKUMA
"puHa ana ypaBHeHNs
Nannaca n TpexmepHOro
BOJIHOBOIO
ypaBHeHWA.3anasblBaoLLme
noTeHumasbl.

YK-1.2

3agaHue 9. PelleHne
ypaBHeHW
napaboiMyecKoro u
rMnep6oIMyeckoro Tmna.

11. MMoHsTNE O HENMNHERHBIX
yPaBHEHNAX MaTeMaTUYeCKOW
(hun3nKN. MeTom KOHEYHbIX
pasHocTeit. MpueeaeHne
ypaBHeHWIA MaTeMaTn4ecKoi
(hU3NKM K KaHOHWNYECKOMY
BUAY. XapaKTepucTunku

YK-2.2

PelLieHWe 3aaa4

3.1 MNpaKTnyeckaa NoaroToBka

Tabnuua 3.2

Tembl 3aHATNNA

dopmbl opraHmnsaumm
3aHATUN

Cofep>xaHue NpPaKTUUeCKoi NoaroToBKY

(Bngbl pabor)

1 Cnocobbl U MeTOAbI MaTeMaTHYECKOA
(hOPMYNIMPOBKM W PELLIEHUS aHAIMTUYECKUMU
METOAaMU M3NYUECKMX Npobrem

Mp

BbINONHSET cnefytoLLme BAAbI paboT:
aHa/In3 NPYMEPOB peLLIEHUS
aHaIMTUYECKUM METOAOM (PU3NYECKOI
npo6nemsbl




du3myeckre 3aaqun, npmBoasLLme K Mp BbINonHAET cnepytoLme Buibl pabot:
YPaBHEHMAM B YACTHbIX NMPOU3BOAHBIX. BbIBOJ, YpaBHEHWS MOMEePeYHbIX
MpuMepbl BOSHUKHOBEHWSI HEIMHENHOCTM B KONebaHW HaTAHYTON CTPYHbI B Ka4ecTBe
YPaBHEHMAX, OMNUCHIBAIOLLMX (U3NYECKINE npuvmMepa O4HOMEPHOr0 BOSIHOBOMO
npotecceol. aea ntepaumoHHOro noaxoga K YpaBHEHMS.
PeLUEHMIO 3aa4 O claboit HeNMHERHOCTBIO.
[Jpyrve npoveccol, OnncbiBaeMble BOTHOBbIM
ypaBHeHMeM: NomnepeyHble yrnpyrue BO/HbI,
BOJIHbI B CPefie C TPEHVEM, 3NIEKTPUYECKME
BOJ/IHbI

Mp BbINonHseT cnepytoLme Buabl pador:
YpaBHeHUS NMOMNepeYHbIX KonebaHui NMPUMeHeH1e UTepaLoHHOIo Noaxoaa K
HaTAHYTOW CTPyHbI. MonepeyHble ynpyrue PeLLeHnIo 3aa4 co caboi
BOJIHbI, BOJIHbI B CPefie C TPEHMEM, HEIMHEAHOCTbIHO.
3NeKTPUYECKMe BOHBI B LIENN C
pacnpeseneHHbIMU NapameTpamu,
TpPexXMepHOe BOJTHOBOE YpaBHEHWE A5
3NeKTPOMarHUTHbIX BOMH. ®OPMYy/IMPOBKa
TUMUYHBIX FPaHNYHBIX YCN0BUIA. HayabHble
ycnosus.
MeTog Janambepa A1 6eCKOHEYHOM Mp BbINonHseT cnepytolme Buabl pabor:
CTPYHbI. PelleHne Odanambepa ans peLLeHVe 3aa4 Ha NpYMeHeHre MeTosa
noslyorpaHUYeHHO CTPYHBbI, BAUSIHWE OTPaXEHMA AN1S1 OFPaHUYEHHO cpeabl
rpaHunLbl. DHEPrys KONeBMOLLEACs CTPYHbI 1
yCcnoBus ee coxpaHeHus. Cepryeckme n
UWNVHAPUYECKNE BO/HBI.
MeToz pa3geneHns nepemeHHbIX Ha npumMepe [Mp BbINonHAeT cneaytoLme BUbl paboT:
3a/1a4m 0 KoniebaHUAX 3aKpenneHHOM CTPYHBbI. PeLLEHME YPaBHEHWI C NPUMEHEHNEM
Ycnosus npumeHUMocT. CoBCTBEHHbIE MeToZa pasfefieHns NepemMeHHbIX Ha
(hyHKLMMW KpaeBoil 3aa4m 1 X CBOWCTBA. npyMepe 3aga4un 0 KonebaHmsx
Teopema CteknoBa. HekoTopble cBeeHNS 13 3aKpeneHHOM CTPYHbI.
Teopum psagos dypbe. Mprembl yeTpaHeHUs
NpocTeiLIMX HEOAHOPOAHOCTEN B rpaHNYHbIX
YC/IOBUSIX U YpaBHEHUSAX.
YpaBHeHue beccens. LinnuHppuyeckne Mp BbINONHAET cneaytowme Buibl paboT:
(DYHKLMW. YpaBHEHUS, MPUBOAALLMECS K MPVBECTU MPUMEPbI YPaBHEHUIA,
ypaBHeHuio beccens. MognguumpoBaHHoe npuBoAALLMeca K ypaBHeHUo beccens.
ypaBHeHMe beccens 1 ero peLleHus.
PelleHne ypaBHeHUA TenonpoBogHoCTy ans (p BbINONHAET cneaytowme Buibl pabot:
HeOorpaHNYEHHOV Cpeabl,n3NYECKIiA CMbICH. peLueHve 3aaa4mn 06 OCTbIBAHUN
LnvHa anddysnm. OcobeHHOCTK MoNyorpaHNYeHHOr0 CTEPXKHSI.
NMPUMEHEHNA MeTo/a pasaenieHuns
nepeMeHHbIX. PacnpocTpaHeHme
NorpaHUYHOro NePUOANYECKOro pexxnmva,
CKMH-3hheKT.
Kpaesble 3aga4n ons ypasHeHus Jlannaca. Mp BbINonHseT cnegytolme Buabl pabor:
dur3nyeckre 3a8a4un, NpUBoOAALLME K HaX0X/eHWe rapMOHNYeCKON DyHKLMM MO
ypaBHeHusaM Jlansaca u NyaccoHa. €e rpaHNUYHbIM 3HAYEHNAM.
dyHAaMeHTaNbHbIE PeLLeHns YpaBHeHUS
Nannaca. ®opmynbl MpuHa. ColicTea
rapMOHNYECKMX (YHKLWIA: Teopema O
CpeAHeM, MPUHLMN 3KCTpemMyMa. Puranyeckme
CeAcTBuS.




9 YpaBHeHUs Napabonnyeckoro Tuna. Mp BbINonHAET cnepytoLme Buibl pabot:
YpaBHeHUs rMnepbonnyeckKoro Tuna. peLUeHme ypaBHEHW Napabomyeckoro n
KpaeBble 3afaun gns ypaBHeHUs rMnepboIMYecKoro Tuna.
enbmronsbua.OnpeaeneHre 1 CBOACTBA
JenbTa-QyHKUMK, (hrusnyeckmne
aHanoru.lMpeacrasneHve Pypbe ana
JenbTa-PyHKuMn. MHoromepHas
JenbTa-yHKuma. MeTog dyHKumn MpuHa 1
ero (m3anyeckuin cMblica. PyHkuus MprHa 4ns
ypaBHeHus Jlanniaca v TPeXMEpHOro
BOJIHOBOI0 ypaBHeHMWs.3anasaplsatoLye

NnoTeHU anbl.
3.2 CamocToATeNbHast paboTa 0by4yaroLerocs
Tabnuua 3.3
o VIHpKaTopb! Yacbl Ha Uackl Ha

Ne Buabl camocToAaTeNIbHON PaboTbl LOCTUXKEHNS
< |BbIMOJIHEHWE [KOHCY/IbTaL M

KOMIMETEHLUWI

CemecTtp: 5
1 |KOHTpO/bHbIE paboThbl YK-1.2 |2 0

. Tposikosa, I'. A. MaTemaTunyeckas fiorvka : yyebHoe nocobue / I'. A. Tposkosa, A. C. MoHryw. —
Kbisbin : Tyel'Y, 2018. — 101 ¢. — TeKCT : 3NeKTPOHHbIN // NlaHb : 3NeKTPOHHO-6MGIMOTEUHas CUCTEMA.
— URL.: https://e.lanbook.com/book/156191 (aata o6palleHns: 21.12.2022). — Pexxum goctyna: ans
aBTOPK3. NO/b30BATENEN.

2 |Pra/pedepar YK-1.2 |41 20

. Tposikosa, I". A. MaTeMmaTun4eckas noruka : yuebHoe nocobme / I. A. Tposikosa, A. C. MoHryLl. —
Kbi3bin : TyBl'Y, 2018. — 101 c. — TeKCT : 371eKTPOHHBIIA // JlTaHb : 3N1eKTPOHHO-6M6NMOTEYHAs CUCTEMA.
— URL.: https://e.lanbook.com/book/156191 (pata obpalueHus: 21.12.2022). — Pexum foctyna: ans
aBTOpPW3. NO/Ib30BATESEN.

3 |lMoarotoBKa K 3aHATUAM YK-1.2,YK-2.2 |20 10

. Tposikosa, I'. A. MaTemaTnyeckas fiorvka : yyebHoe nocobue / I'. A. Tposkosa, A. C. MoHryw. —
Kbisbin : Tyel'Y, 2018. — 101 ¢. — TeKCT : 3NeKTPOHHbIN // NlaHb : 3NeKTPOHHO-6MGIMOTEUYHas CUCTEMA.
— URL.: https://e.lanbook.com/book/156191 (aata o6palleHns: 21.12.2022). — Pexxum goctyna: ans
aBTOPK3. NO/b30BATENEN.

4 |lMoaroTtoBka K atTecTaymm YK-1.2 |8 7

: Tposikosa, I". A. MaTeMmaTun4eckas noruka : yuebHoe nocobue / I'. A. Tposikosa, A. C. MoHryLl. —
Kbi3bin : TyBl'Y, 2018. — 101 c. — TeKCT : 371eKTPOHHBIA // JlTaHb : 3N1eKTPOHHO-6M6NMOTEYHAs CUCTEMA.
— URL.: https://e.lanbook.com/book/156191 (pata obpalueHus: 21.12.2022). — Pexum foctyna: ans
aBTOpPW3. NO/Ib30BATESEN.

CemecTp: 6

1 |KoHTposibHbIe paboThl YK-1.2 |2 10

. Tposikosa, I'. A. MaTemaTunyeckas fiorvka : yuebHoe nocobue / I'. A. Tposkosa, A. C. MoHryw. —
Kbi3bin : TyBl'Y, 2018. — 101 ¢. — TeKcT : 3M1eKTPOHHbIN // J1aHb : 3N1eKTPOHHO-0MBIMOTeYHAsA crUcTEMA.
— URL.: https://e.lanbook.com/book/156191 (aata o6palleHns: 21.12.2022). — Pexxum goctyna: ans
aBTOPK3. NO/b30BATENEN.

2 |Pra/pedepar YK-1.2 2 18

: Tposikosa, I". A. MaTemaTunyeckas noruka : yuebHoe nocobue / I'. A. Tposikosa, A. C. MOHryL. —
Kbi3bin1 : TyBI'Y, 2018. — 101 ¢. — TeKcT : 3M1eKTPOHHbIN // J1aHb : 3N1eKTPOHHO-6MBMOTeYHas crucTema.
— URL.: https://e.lanbook.com/book/156191 (pata o6paleHns: 21.12.2022). — Pexxum goctyna: gns
aBTOpPW3. NO/b30BATENEN.

3 |lMoarotoBka K 3aHATUAM YK-1.2,YK-2.2 |O 0

. Tposikosa, I'. A. MaTemaTnyeckas fiorvka : yuebHoe nocobue / I'. A. Tposkosa, A. C. MoHryw. —
Kbi3bin : TyBl'Y, 2018. — 101 ¢. — TeKcT : 3M1eKTPOHHbIN // J1aHb : 3N1eKTPOHHO-0MBIMOTeYHAsA crucTEMa.
— URL.: https://e.lanbook.com/book/156191 (aata o6palleHns: 21.12.2022). — Pexxum goctyna: ans
aBTOPK3. NO/b30BATENEN.




4 |lNoproToBKa K atTectauum YK-1.2 |O 2

. Tposikosa, I'. A. MaTemaTunyeckas fiorvka : yuebHoe nocobue / I'. A. Tposkosa, A. C. MoHryw. —
Kbi3bin : TyBl'Y, 2018. — 101 c. — TeKCT : 3N1eKTPOHHBIA // JTaHb : 3N1eKTPOHHO-6M6NMOTEYHAs CUCTEMA.
— URL.: https://e.lanbook.com/book/156191 (aata o6palleHns: 21.12.2022). — Pexxum goctyna: ans
aBTOPW3. NONb30BATENENA.

3.3 TexHonorms oby4eHns

[lns opraHnsaumm 1 KOHTPOA CaMOCTOATE/IbHOM paboThbl 00yYaroWmMxcs, a TakxKe NpoBeAeHNs
KOHCYNbTaLuiA NPUMEHSIOTCA MHPOPMAaLMOHHO-KOMMYHMKALMOHHBIE TeXHOornK (Tabn. 3.4).

Tabnuua 3.4
,ﬂ,e;ITe]'IbHOCTb |/|HdJOpMaLl,I/IOHHO-KOMMyHI/IKaLI,I/IOHHble TEXHONOT NN
HhopmmpoBaHue MopTan HI'TY
KoHCynbTMpoBaHue e-mail; CoupnanbHble CeTu
KoHTponb Cpefia aneKTpoHHOro obyveHuns HIF'TY
PasmeLleHme yyebHbIX S6C
mMaTepuanos

4. MpaBuna aTTecTauum 06y4YatoLLMXCs N0 AUCLUNINHE

[ns atTecTaymm obyyaroLmxca no ANCUMNINHe Ncnonb3yeTcs 6anbHO-penTUHIOBas c1UcTeMa
(BPC), no3sonstoLLas BbICTaBNATb OLIEHKM MO TPaAULIMOHHON LKane n 15-ypoBHeBoli ECTS.

KpaTtkas uHhopmauus o BPC npusefeHa B Tabn. 4.1.

Tabnuua 4.1
OueHnBaeMble BUbI [eATeIbHOCTY 06yyaroLLmXcs '%/Ialjl_:;l MakcuMasbHbIN 6ann

CemecTp: 5

Konmponwsnwvie pabomol: 15 30
PI3/Peghepam: 15 30
Srzamen: 20 40
CemecTp: 6

Koumponvuwvie pabomur: 20 40
PI3/Pegepam: 20 40
3auem: 10 20

B Tabnuue 4.2 npenctas/ieHO COOTBETCTBME POPM KOHTPO/IA 3a5B/ISEMbIM TPeboBaHMAM K
pesynibTaTtam OCBOEHUS AUCLUMINHBI.

Tabnuua 4.2
Kogpl DopMbl KOHTPO/IA
KOMMETEH MHAanKaTopbl AOCTMXKEHMUST KOMMNETEHLMIA
Ui KonTp. 13aunTa | oo r | susamen
pab. Pr3/mp
VK-1 YK-1 2. ¥YMeeT COOTHOCUTb Pa3sHOPOAHbIE SBMIEHUA U CUCTEMATMU3NPOBATL UX B + + + +

pamKax I/I36paHHbIX BMnaos I'IpOdJECCI/IOHBJ'IbHOVI 0eATeNbHOCTHU.

YK-2 2. YMeeT onpefensatb Kpyr 3afay B pamMmkax M3bpaHHbIX B1A0B
NpoeccMoHaNbHON AeATeNbHOCTU, NIAHMPOBATb COGCTBEHHYHO AeATENbHOCTb
YK-2 [ncxogs n3 umerolmxcs pecypcoB; COOTHOCUTL FlaBHOe U BTOPOCTEMNEHHO., + + + +
peLaTb NOCTaBNEHHbIE 3aa4m B paMKax U36bpaHHbIX BUAOB NMPOECCMOHaNbHON
LeATeNbHOCTH.




®OH[, OLEHOYHBIX CPEACTB MO AVUCLMN/IMHE NPeACTaBNeH B MPUIoXeHWn Ne 1 K paboueit
nporpamme.

5. Jlutepatypa

OcHoBHas nMTepaTypa

1. KapueBckuii, M. M. Jlekunu 1o ypaBHeHUSIM MaTEMATHYECKOM (QU3UKH ;| yueOHOe mocooue 1ist
By30B / M. M. KapueBckuii. — 3-e u3n., crep. — Cankr-IletepOypr : Jlanp, 2022. — 164 ¢. —
ISBN 978-5-8114-9481-1. — TekcT : 3nekTpoHHbI# // JIaHb : 371eKTPOHHO-OMOIMOTEYHAST CUCTEMA.
— URL: https://e.lanbook.com/book/195495 (nara oOpamenns: 21.12.2022). — Pexxum goctyma:
JJIsl aBTOPU3. TIOJIb30BATEICH.
2. Mapuyk, I'. 1. MeTozap! BRIYHCIUTEIBHON MaTeMaTuk : yueOHoe mocobue / I'. . Mapuyk. —
4-e m3n., crep. — Cankr-IletepOypr : Jlans, 2022. — 608 c. — ISBN 978-5-8114-0892-4. —
TekcT : anexTponHsIii // JIaHb : 3nekTpoHHO-OMONMHOTeUHas cuctema. — URL:
https://e.lanbook.com/book/210302 (mata obpamenus: 01.03.2023). — Pexxum moctyma: ais
aBTOPU3. MOJb30BATECH.

JononHnTenbHas niTepaTypa
1. Cupora, /1. FO. YpaBHeHus Mmatematuueckoii ¢pusuk : yueoHoe mocoodue / JI. FO. Cupora. —
Kemeposo : Ky3['TY umenn T.®. ['opbauesa, 2022. — 180 c. — ISBN 978-5-00137-341-4. —
TexcT : anekTponHsiii // JIaus : 3nekTpoHHO-O0uONMHOTeUHas cuctema. — URL:
https://e.lanbook.com/book/295757 (nata obpamenus: 01.03.2023). — Pexxum noctyma: ams
aBTOPU3. MIOJIB30BATEIICH.

VIHTepHeT-pecypchl
1. CoBpemennast matremaTuueckas ¢pusuka : kypc / Usgarensckuii nom «IloctHaykay : caidt. — 2012

—. — URL: https://postnauka.ru/courses/74892 (nara oopamenus: 18.04.2023). — TekcT :
3JIeKTPOHHBIN.

6. MeToau4eckoe 1 NPorpaMMHoe obecrieueHme, NHHOPMALIMOHHbIE TEXHOIOM NN

6.1 MeToguyeckoe obecrneyeHme

1. Tposixoa, I'. A. MaTtemaTudeckas jgoruka : yueonoe mocodue / I'. A. Tposikoa, A. C. MoHTyIIL.
— Kepit : Tysl'Y, 2018. — 101 ¢. — Tekcr : anektpoHHsiii // JIaHb : 31eKTPOHHO-OMOIMOTEUHAS
cuctema. — URL: https://e.lanbook.com/book/156191 (marta obpamenus: 21.12.2022). — Pexum
JOCTYTIA: ISl aBTOPHU3. MOJIB30BATENIEH.

2. Qynxuaa M. T1. Opranu3anus caMoCTOSITeNIbHON paboThl cTyneHToB HoBOCHMOMpPCKOTO
rOCYJapCTBEHHOT'0 TEXHUYECKOTO YHUBEPCUTETA : yueOHO-MeToauyeckoe mocodue / M. T1.
Hynxuna, 0. B. Hukutun ; HoBocu6. roc. TexH. yu-T.- HoBocuOupck: U3x-so HI'TY, 2022.- 61,
[1] c. : Tabm.- Tekcr : HemocpeacTBeHHEII.- PeskxuM noctyna:

http://elibrary.nstu.ru/source?bib _1d=223022

3. Anos, C. U. YpaBHeHHs MaTeMaTHYECKON (QU3HUKH : yueOHO-MeToauueckoe mocooue / C. M.
SAnoB. — Bapnayn : AntI'TIY, 2019. — 81 ¢. — TekcT : anextpoHHsIit // JlaHsb :
3MeKTpOHHO-O0nbanoTeunas cucrema. — URL: https://e.lanbook.com/book/139183 (naTa
obpamenus: 14.03.2023). — Pexxum goctyma: 1uisi aBTOPH3. MOJB30BATEEH.

6.2 Cneumann3npoBaHHOe NporpamMmmHoe obecreyeHme
1 ITaket oducHbix npunoxxenuii Microsoft Office

2 makeT MPOrpaMM IS YMCJIEHHOTO aHa/In3a JaHHBIX U HaydHoU rpaduku OriginLab Corporation
Origin

6.3 NHhopMaLyOoHHble TEXHONOornn



IMpw ocyLLLECTBIEHNI 06pa30BaTeIbHOTO NPOLECcca Mo AUCLMN/MHE NMPUMEHSOTCS 31EMEHTbI
AMCTaHLMOHHbIX 06pa30BaTe/bHbIX TEXHO/OMM, & TAKXKe CUHXPOHHOTO M aCUHXPOHHOTO
B3aMO/IEMCTBIS B 9/1EKTPOHHOI MHOPMALIMOHHO-06pa3oBaTe/bHOl cpefbl HITTY.

7. MaTepnanbHO-TeXHNUYeCcKoe obecneyveHne

Mpe3eHTaLMOHHOe 060pyA0BaHME

No

HanmeHoBaHue

Ha3HauyeHne

1

Mpe3eHTaUMOHHOe 060pYyA0BaHMNE
(MyNbTUMeAMa-NPOEKTOop, 3KpaH, KOMNbIOTEP
18 ynpaBaeHus)

NS NpoBeeHNst NEKLIMOHHBIX 1
MPaKTUYECKNX 3aHATUIA




