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1. Ilepevyenb IIAHUPYEMBIX Pe3yJbTATOB OOy4YeHHS] MO JUCIHHUIIMHE
(monyaw) «MartemaTuyeckoe MOJEJHMPOBAHME MNMPOLECCOB B KOMIIOHEHTAX
NPHUPOAbLD>, COOTHECEHHBIX C IUVIAHMPYEMbIMH Pe3yJIbTATAMHM OCBOCHHUSI 00pa-
30BATEJIbHOU IPOTrPAMMBI

B pesynbrate ocBoenust OOII maructparypbl 00y4aroniuiicss 10IKEeH OBJia-
JI€Th CIEIYIOUIMMHU pe3yJibTaTaMyu 00YUYEHHUSI IO TUCIUIUIMHE (MOIYJIIO):

Koabt PesyabTarel ocBoenuss OOIl | Tlepeuenn mIaHMPYeMBbIX pe3yabTaTOB
KOMIIeTeH Ui Cooepoicanue komnemenyuil 00y4eHHs N0 JUCHHILIHHE
OIIK - 5 CIIOCOOHOCTh  Tpodeccuo- | 3HaTh:
HAJIGHO HCIIOJIb30BaTh CO- | - METOJOJIOTHUIO HAYYHBIX HCCIIEI0Ba-
BPEMCHHOC HAyYHOE W TEX- | HUH W OCHOBHBIC METOJbI HAay4HOTO
HUYECKOe 000pyZOBaHWE W | MO3HAHUS, COCTaB M  IPOTPAMMHOE
npuOopbl, a Takke npodec- | odecredeHrne  aBTOMATU3UPOBAHHBIX
CHOHAJIBHBIC KOMITBIOTEPHBIC | CHCTEM, METOJbI CO3JaHHS W aHAJIN3a
pOoTrpaMMHBIE CPECTBA MoJieIei
Ymern:
- TPOJYKTUBHO pabOTaTh C HMCTOYHH-
KaMu HH(OpPMAIUU, HAXOJUTh OITH-
MajbHBIC TYTH PEIICHHUS ITOCTABJICH-
HBIX 3a/1ad, HCIOJb30BaTh ITAKETHI
NPUKIAJIHBIX TPOTPaMM IS pacdera
napaMeTpoB 000PYIOBaHHUS
Baapers:
- METOJaMH TUIAHWUPOBAHUS SKCIICPHU-
MEHTa, MeToaMu cOopa, 00paboTKU U
npecTaBICHUS HHPOpMAIUU, MoOJie-
JUPYIONUMH  TIPOIIEAypaMu TIPOrpam-
MHO-METOJMYECKNX KOMIUJICKCOB
OIIK - 7 CIOCOOHOCTBIO  obecredn- | 3HATh:

BaTh BBICOKOE KaueCTBO pa-
OOTBHI TIPH MPOCKTUPOBAHUH,
CTPOUTENIBCTBE M IKCILTyaTa-
U O00BEKTOB MPUPOI000Y-
CTPOWCTBAa M BOJOIOJIb30Ba-
HUS, TIpU MPOBEIACHUU Hayd-
HO-UCCIIEZIOBATENbCKUX  pa-
oot

- METOJIBI MAaTEeMaTHYE€CKOTO MOJICIIH-
pOBaHUS JIEUCTBUS U YCTPOMCTBA IPO-
EKTUPYEeMbIX HW3JIeTUil U OOBEKTOB C
000CHOBaHHMEM TIPHHATBIX TEXHHUYE-
CKUX PEIICHU JI 00eCIIeUueHUsT IKO-
HOMHYECKOH A((HEKTHBHOCTU MTPOCKTA
Ymern:

- OpraHU30BbIBaTh M OCYIIECTBIISATH
cbop, o0paboTKy, aHANM3 U CHUCTEMa-
TU3AIUI0 HAYYHO-TEXHUUYECKOW WH-
dopManuu MO TEME WCCIICIOBAHMS;
HAy4yHO OOOCHOBAaHHO TIPOU3BOJUTH
BBIOOD METOJIUK U CPEJICTB pPEIICHUS
3a/1aumn

Baanern:




- METOJIaMH pa3paboTKu GU3NYECKUX U
MaTEMaTUYECKUX MOJENEH HCcCIenye-
MBIX IPOLECCOB, SBICHUN U OOBEKTOB,
OTHOCSIIMXCA K TNpodeccrnoHalIbHON

chepe

K -7

CIOCOOHOCTh pa3padaThIBATh
U BecTU 0a3bl SKCIEPUMEH-
TaJdbHBIX JAHHBIX, MPOU3BO-
JUTh TOUCK M BBIOOP METO-
JIOB U MOJIEJIEH JIJIsI pEIIECHUS
HAyYHO-HCCIIEA0BATENbCKUX
3aJ1a4, MPOBOJAUTH CPAaBHEHUE
U aHaJIU3 TOJIYYEHHBIX pe-
3yJbTaTOB  HWCCIICIOBAHUMU,
BBITIONTHSATE MAaTEMaTHYECKOE
MOJIETUPOBAHUE TPUPOIHBIX
MPOLIECCOB

3HaTh:

- METOJIOJIOTHIO HAaYYHBIX HCCIIEI0Ba-
HUI M OCHOBHBIE METOJIbl HAYYHOTO
MO3HAHUS, COCTaB M  IPOrpPaMMHOE
oOecriedyeHre  aBTOMATHU3MPOBAHHBIX
CUCTEM, METOJbl CO3/IaHWs U aHajIu3a
MOJIEJIEN

Ymern:

- TIPOJYKTUBHO pabOTaTh C WMCTOYHH-
KaMd WHGOpMAIMKM, HAXOIUTh OITHU-
MaJbHbIE TYTHU PEIIEHUs MOCTaBIICH-
HBIX 3a/1ad, HCIOJb30BaTh ITAKETHI
NPUKIAIHBIX TpOrpaMM IS pacuera
napamMeTpoB 00OPYAOBAHHUS

Baapers:

- METOJaMH ITUIAaHWUPOBAHUS SKCIICPHU-
MEHTa, MeTofaMu cOopa, 00paboTKu 1
npejcTaBieHus] UHQOpMAIUU, MoJie-
JUPYIONTUMH  TIPOIIEypaMu TIPOrpam-
MHO-METOJMYECKHX KOMIUJICKCOB

2. Heap u 3agauyum AUCHUILIMHBI. MecTO AUCHUILIMHBI (MOaYJisi) B
crpykrype OOII marucrparypsi

HNucuumiuaa (Moayiib) «MaTemaTudeckoe MOJSIUPOBAHUE TMPOIIECCOB B
KOMIIOHEHTaX MPUPOJIbI» peaau3yeTcs B pamkax 6azoBout yactu b1.5.01.
[enpro u3yueHus TUCHUILTUHBI « MaTeMaTnyeckoe MOIeIMPOBaHUE TIPOIIECCOB

B KOMIIOHEHTAax IPUPOIBI» SBISAETCS U3YYEHUE OCHOB MATEMAaTUYECKOI0 MOJAEIUPO-
BaHMs, KJIACCU(PUKALMK MaTEeMaTHYECKUX MOJEJEH, MOCTPOCHUE MaTeMaTHYEeCKUX
MOJENEN Pa3IMYHBIX CUCTEM M MX HMCCIENOBAHUE C MTOMOULIBI0O METOJA YHUCICHHOTO
MOJEIUPOBAHUS, TUIAHUPOBAHUE YHUCIICHHBIX SKCIIEPUMEHTOB W MHTEPIPETALMS I10-
JyYEHHBIX PE3YJIBTATOB.

3amaun:

- (hOpMHUPOBAHUE Y CTYIEHTOB TEOPETUYECKUX 3HAHUN U MPAKTUYECKUX HaBbI-
KOB B 00J1aCTH MaTeMaTHYE€CKOT0 MOJIETTUPOBAHUSI.

J1J11 OCBOCHHUS JUCIUILTMHBI HEOOXOIMMBI 3HAHMSI, TOJIyY€HHbIE TPU U3y4EHUU
CJIEAYIOIIMUX TACLMIUIMH:

- reOMH(OPMALIMOHHBIE CUCTEMBI;

- KOMIIBIOTEPHBIE TEXHOJOTUH B BOJOXO35IMCTBEHHOM IIPOEKTUPOBAHUH.

Jucuunnunaa (Moayib) «MaTeMaTndeckoe MOAEIMPOBAHUE MTPOLIECCOB B KOM-
NOHEHTax MPUPOIbI» U3ydaercs Ha 1 Kypce Bo 2 cemecTpe.

3. O0beM TUCHMIIMHBI (MOIYJIsI) B 3a4e€THBIX €IMHUIAX C YKA3aHHEM
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KOJIMYECTBA aKAJeMHYECKMX YaCOB, BbIJEJICHHBIX HA KOHTAKTHYI0 PadoTy
o0yyaimuxcs ¢ npenogasaresieM (M0 BUAAM 3aHSATHI) U HA CAMOCTOSATE]Ib-

HYI0 padoTy 00y4aromuxcs.

OOmas TpyaoeMKOCTh (00beM) AMCHUILIMHBI (MOayJsA) «MareMaTuyeckoe
MOJICTTUPOBAHUE TPOIIECCOB B KOMIIOHEHTAaX MPHUPOJBI» COCTABISET 3 3aYETHHIX

eauHuIbl (3.€.), 108 akanemMudeckux 4acos.

O0béM TuCcHUIINHBI (MOYJIs1) 110 BUIAM Y4eOHBIX 3aHATHH (B Yacax)

VY4eOHble 3aHATUS IO 00pa30BaTENBLHBIM MpOTrpaMMaM MPOBOASTCS B GopMme
KOHTaKTHOUM paboThl 00yYaronmxcs ¢ npenojiaBaresieM u B popMe caMoCTOATENEHOM

paboThl 00YYArOIIHXCS

. o4yHas pop- 3a04Has popma
Bua yueOHo# padoThI Ma 0Byuenus oGy ueHuS
OO61as Tpya0eMKOCTb JTUCITUTIIIAHBI 108 108
AyJAUTOpPHBIE 3aHATHA (BKJIOYasi KOHTAKT-
HYI0 pa0oTy 00y4aoumuxcs ¢ mpemnojgaBare- 30 20
JieM), U3 HUX:
- JIEKIIUHA 8 4
- IPAKTUYECKUE 3aHATHUS 12 8
- 1abOpaTOPHBIC 3aHATHS 10 8
CamocrosTeabHast padoTa cTyieHTa (BKJIIO-
4yasi KOHTAKTHYI0 padoTy 00y4arommuxcs ¢ 78 88
npenoaaBaTesiem):
- KypcoBasi paboTa (IpOeKT) - -
- KOHTpOJbHas padboTa (pacuéTHo-rpaduueckas K/p K/p
pabota)
- noknan (pedepar) - -
U JIp. - -

Bun npomexyTouHOM aTTecTanuu
(koHTaKkTHas paboTa)

K/p, DK3aMEH

4, Conep:xanue AUCIUILINHBI

(MmomyJist)

«MaremMaTnueckKoe

MOJeJMPOBAHNE MPOLECCOB B KOMIIOHEHTAX NMPHPOAbD», CTPYKTYPHUPOBAHHOE
0 pasjejiaM C YKa3aHHEM OTBeJeHHOr0 HA HUX KOJIUYECTBA aKaJAeMHYeCKHX

4YacoB M BHJI0B YU4EOHbIX 3aHATHH

4.1.Pa3znennsl aucHUIJInHbL (MoayJsi) «MaTtemMaTudeckoe MoeJTUPOBAHUE
NMPOIECCOB B KOMIIOHEHTAX NMPHUPOAbLI» M TPYAOEMKOCTb IO BHAAM Yy4eOHBIX

3aHATHH (B aKaJileMUYEeCKHX Yacax)

014 04HOUL (hopmbl 00yUeHUA




Buabl yueOHbIX 3aHATHI,
A BKJIIOYAsI CAMOCTOSITETbHYIO
=:a = padoTy odyyarommxcs
; S U TPYA0EMKOCTh
g § (B akaj. yacax)
T2 =
E ayaIuTOpPHLbIE =
o
= yueOHbIe 3aHs- S
THS :‘ 8 ®opMBI KOH-
Ne Paznen s £ TPOJIsSl ycneBa-
S | g 25
n/n I UCHUTIIINHEI = % o | 2 = 5 2 e€MoCcTH
S | g E|&E = g
= FE = e g 5,
BCero E R Ixe e
Z )
Q = 5 =T 538
SEEIF
L.
@)
OO6mue cBeIeHHUs O MOJIEINIH- cobeceoBaHue
1, A A 26 | 2| 2 | 3 19 A
pOBaHUU
[TpuHIMIIBI OTTMCAHUS TIPH-
co0eceoBaHuE
2. | pOIHO-TEXHOTEHHBIX (pru3uko-| 26 2 2 3 19
XUMHYECKHX CHCTEM
TepmoauHaMuueckue JaH-
HbI€ U MapaMeTpbl MOJAEIEH.
co0eceoBaHNE
3. | I'maporeoxuMudeckne npo- 27 2 2 3 20
1[ECCHI U TIPUHIIUITBI UX MaTe-
MaTHUYECKOTO OTIMCAHUS
MoaenupoBaHue reOXuMHuYe-
cobeceioBaHuE
4. | CKMX IpOIIECCOB B KOMIIOHEH-| 29 2 4 3 20
Tax MPUPOIBI
KOJIJIOKBH
Beero: 108 | 8 | 10 | 12 78 M
K/p, DK3aMeH




015 3a04UHOU (hopmbl 00yueHus

Buabl yueOHbIX 3aHATHI,
2 BKJIIOYAsl CAMOCTOSITEIbHYI0
§ = padory odyyarommxcs
é § U TPYAOEMKOCTh
H-"]
g > (B akan. qacax)ﬂ
22| AayAMTOpHbIE E
= yueOHbIe 3aHs- S
THS :‘ 8 ®opMBI KOH-
Ne Pasznen o - = = TpoJIsi ycneBa-
n/n AUCHUIINHBI - ; = % } § g eMOCTH
= ¥ E| o & = g
Beero| Z | E 5|58 gz
> = I s s 58
LI
Ik :
@)
1. OO61ue cBeieHus 0 MOJIEeTH-
pOBaHUU
26 1 5 5 21 cobeceloBaHue
2. [TpuHIMIIBI OTIMCAHUS TIPU-
POTHO-TEXHOTECHHBIX (PU3UKO-
XUMHUYCCKUX CUCTEM 26 1 2 2 21 cobecenoBanme
3. TepMoanHaMU4eCKUe JaH-
HBIE H ITapaMeTPbl MOJEIIEH. coBeceIoBane
I'maporeoxummuyueckue npo- 27 1 2 2 22
IIECCHI U TIPUHIIUIIBI UX MaTe-
MaTHUYECKOTO OTMHCAHUS
4. MogaenupoBaHue reoOXuMHuye-
CKHX TIPOIIECCOB B KOMIIOHEH-
Tax OpUPOABI 29 1 2 2 24 cobecenosanue
Bcero: 108 | 4 8 8 88 K/p, 9K3aMeH




4.2.ConepxaHue JAUCIUILIHHBI (MoayJist) «MaTeMaTH4eckoe
MO/IeJIMPOBAHNE TPOIECCOB B KOMIIOHEHTAX NMPHUPOAbI», CTPYKTYPHPOBAHHOE
1o pasjaejam

JIEKYUOHHbLE 3AHAMUA

Ne | HaumeHoBaHue pa3aena Conep:xkanue
JUCIHILINHBI
1 OO1ue cBeneHus 0 OCHOBHBIE TIOHATHS U ONPECICHUS MOICTUPOBAHUSI.
| MOoIE€TMpPOBAHUU MaremMatrnyeckoe MOICIUPOBAHUE: CTOXACTUUECKOE,

JEeTEPMUHHUPOBAHHOE MOJIETUPOBaHHUE, MOACIUPOBAHHE
IPOAYKTUBHOCTH PaCTEHUI, OCHOBHBIE OCOOEHHOCTH
HIPUPOJHBIX CPEL.

2. | IlpuHnmmel omvcaHus Tepmonunamuueckas (puzuKo-xummudeckas) cucrema. OOMeH
IIPUPOJHO-TEXHOTEHHBIX | BELIECTBOM U YHEPrUEH ¢ BHEIIHEN cpenoi. Trepable, :KUAKue
(bU3UKO-XUMHUYECKUX u ra3000pa3ubie pa3pl. KOMIOHEHTHI PU3NKO-XUMUYECKUX
cHCTEM cucreM. TepMOIMHAMHYECKOE COCTOSIHUE CHCTEM U €TO0

OIKCaHKHE HAa OCHOBE 3aKOHOB PAaBHOBECHOW U HEPaBHOBECHOM
(cuHepreruka) TEpMOAMHAMUKH. 3aKOH JIEHCTBUS Macc, KaKk
OCHOBA MOJICIMPOBAHUS (PU3UKO-XMMHUYECKHUX ITPOLIECCOB.
KoHcTanTa paBHOBECHSI, TPOU3BEAECHNUE PACTBOPUMOCTH U
AKTUBHOCTH, KBOTAHT U MapaMeTp
HACBIIICHMS/HETOHACBIIIICHHOCTH peakiuid. Onpenerenne
HalpaBJIeHUs IPOTEKAHUS peaKkIUil ¥ IPOIECCOB.

3. | TepmoauHamuueckue W3menenns sneprun ['udb6ca, SHTPOIINH, TEINIOEMKOCTH U
JaHHBIE U IIapaMeTpPbl 00bEMa B X0/1€ GPU3NKO-XMMHYECKHX B3aUMOJICHCTBUH.
MOJEJIEH. CranjapTHble TEPMOJUHAMUYECKHE MTapaMETPhl BEILECTB,
I'mpporeoxumuyeckue XMUMUYECKHUX peakuil 1 GU3NKO-XUMHUECKUX MPOILIECCOB.
npoueccsl ¥ npuHUUIbl | COpaBOYHUKYU U 3JIEKTPOHHBIE Oa3bl TEPMOJUHAMHUECKHUX
UX MaTEMaTUYECKOIo JaHHBIX. MeTo/ bl pacyeTa CBOOOAHBIX SHEPTUN U KOHCTAHT
ONMCaHUsA paBHOBECHs. YUET JABJICHUSA U TEMIEPATYPBL. Y PaBHEHUS

TEIUIOEMKOCTH U U3MeHeHus1 00béMa. Onpenenenne
TEPMOJMHAMHYECKUX KOHCTAHT PABHOBECHS.
PacTBopeHune/ocaxieHre, OKUCIEHHE/BOCCTAHOBIICHHE,
(azoBbIe MepeXo/Ibl, COPOLIMS U MOHHBIN OOMEH,
palMOaKTUBHBINA pacnaja, XUMUYecKas U OuoJerpaaams,
mucnepeus, iupdy3us. [IpuHIUIBI 1 METOABI
MaTEMaTHUYECKOTO ONUCAHUS TEOXUMHUECKUX U
TUIPOT€OXUMUYECKUX MTPOLIECCOB.




MoaenupoBanue
TCOXUMHNYCCKUX
MPOIIECCOB B
KOMITIOHCHTAax
MIPUPOJIBI

Crnoco6s1 (hopManuzanuu ypaBHEHUH XUMUYECKUX U (PU3HKO-
XUMHUYECKUX B3aUMOJICHCTBUI: 3JIEMCHTHBIM,
MPeIONPEICIEHHBIX XUMUYECKUX U AJIEMEHTAPHBIX PEaKIIUM.
[TpUHIMITBI OTTMCAHUSI COCTOSIHHUSI TEOXUMHUYECKHUX CHCTEM C
MOMOIIbIO0 METOJIOB «MUHUMH3AIUU CBOOOIHOM 3HEPTUn» U
«KOHCTaHT PaBHOBECHS». YUET HEUCATbHOCTH KOMIIOHCHTOB
CUCTEMBI C HCIIOJIb30BaHHEM MeTO0/1a akTUBHOCTH JIbIouca.
DKCIepuMEHTaIbHOE OIpeiesieHue (M3MEpeHne) U
TEOPETUYECKHIl pacueT akKTUBHOCTE KOMIIOHEHTOB
pacTBOpPOB, MUHEPAJIOB 1 ra3oB. OnpeeneHue
TEPMOJMHAMHYECKUX MapaMeTPOB U KOHCTAHT PaBHOBECHUS
npoiieccoB. CriocoObl U ypaBHEHUS MOJCIUPOBAHUS
KOMILIEKCOOOpa30BaHusl, pACTBOPEHUS-OCAKIACHHUS,
OKHUCJIUTEITLHO-BOCCTAHOBUTENIBHBIX PEAKIUH, IBa3UH U
uHBa3uu razoB. OCHOBHBIE CIIOCOOBI MOJIETUPOBAHUS (PUZHUKO-
XUMHUYECKOH U OMOXUMUYIECKOU COpOITNHN, HOHHOTO 0OMEHa,
paZvoaKkTUBHOTO pacnaaa u 6uonerpagauuu. Yuet pH u Eh
pPacTBOPOB, MABJIICHUS U TEMIICPATYPHI B X0J1€
MOJICTTUPOBAHUSI.

npakmu4ecKue 3aniamusl

Ne | HaumeHnoBaHue pasjaena Coaepxanue
AMCIUILIMHbBI

1 OO6mue cBeieHus o OO61re NOHSTHS O MOJEIIMPOBAHUU MTPOLIECCOB B IPUPOIHO-
MOZEIIMPOBAaHUH TEXHOT€HHBIX KOMIUIEKCaX.

2. IIpuHIMITBI ONTMCAaHMS [Tpumepsl MozieNIEl B MEIMOPALIMK U TPUPOI000YCTPONCTBE
IIPUPOJHO-TEXHOTEHHBIX
(UBUKO-XUMHYECKUX
cUCTEM

3. | Tepmoaunamuueckue DNIEeMEHThl MaTEMaTUYECKON CTaTUCTHKH.
JAHHBIE U ITapaMeTpbl MopennpoBaHue IPOLECCOB B IPUPOTHO-TEXHOTEHHBIX
MOJCIIEH. KoMmIuiekcax. OO1ye MOHATHS O IPOTHO3UPOBAHNY MPOLIECCOB
I'maporeoxumuueckue B [ITK npuponoobycrpoiicTra.
MPOLECCHI U TPUHIIUIIBI
X MaTEMaTUYECKOI0
ONMCaHUSA

4. | MoaenupoBanue
TeOXUMHNYECKUX MOI[GJ'II) NEPCABUIKCHUA TSDKENBIX METaII0B. Moeis
HPOLIECCOB B NepeBIKEHUS JTETKUX He(PTENPOyKTOB
KOMITOHEHTAaxX
MPUPOABI




Jza60pam0pr1e 3aHAmMuUA

HaumenoBanue paszaesia
JTUCIHILINHBI
OO1ue cBeneHus 0 Maremarnueckasi 00paboTka pe3yabTaToOB

MOI[CJII/IpOBaHI/II/I BKCHepI/IMeHTaJIBHbIX JAHHBIX

Conep:xanue

2. HpI/IHHI/IHBI OITMCaHMA HHTepHOHHHI/IH " IIpCaACKa3aHusd
MNpUPOAHO-TCXHOT'CHHBIX
(1)I/I3I/IKO-XI/IMI/I‘ICCKI/IX
CHUCTEM

3. | Tepmomunamuueckue MopaenupoBaHue NPOLECCOB B IPUPOAHO-TEXHOTCHHBIX
JTAHHBIC U MapaMeTpbl KOMIIJIEKCaxX

MOJICIICH.
I'maporeoxumuueckue
Hpoueccm 158 HpI/IHI_[I/IHLI
HX MaTEeMaTHYECKOIro
OIINCaHUus

4. | MogenupoBanue [Tporno3upoBanue pyHKIIMOHUPOBAHUS IPUPOIHO-
Ie€OXUMUYECKUX TEXHOT€HHBIX KOMILIEKCOB

IIPOLIECCOB B
KOMIIOHEHTax
IIPUPOJIbI

5. Ilepeyenn Y4€OHO-MeTOAMYECKOr 0 obecrieueHust IS
CaAaMOCTOSITeJILHOM PadoThl 00Yy4AKIIMXCS M0 JUCHUILIMHE (MOLYJII0):

1. AsepuenoB B.U., ®enopos B.I1., Xeiidern M.JI. OcHoBbl MaTeMaTuye-
CKOTO MOJICIMPOBAaHUS TEXHUYECKUX CHUCTEeM: yueOHoe mocooue, MockBa: OnuHTa,
2016. - 271 c.
https://biblioclub.ru/index.php?page=book_view_red&book_id=93344

2. Camapckuii A.A., MuxaitnoB A.Il. Martematnuueckoe MOJEIUPOBAHHE
Mocksa: @usmaraut, 2005. — 160 c.
https://biblioclub.ru/index.php?page=book_view_red&book id=68976

3. HanunoB H. H. Maremaruueckoe MoJienupoBaHue: ydeOHOE Mmocooue
s By30B, KemepoBo: M3narensctBo KemMepoBCckuil rocyaapCTBEHHbI YHUBEPCH-
tet, 2014. — 98 cTp.

http://biblioclub.ru/index.php?page=book_view red&book id=278827

4, EBcuna E.M. VYueOGHo-meTOIHUuecKoe MOCcOOMe K CaMOCTOSITEIbHOM
paboTe KOHTPOJIbHBIX PAa0OT MO AUCIUIUIMHE «MaTreMaTHdecKkoe MOJIeTUPOBAHHE
MPOIIECCOB B KOMITOHEHTAX MPHUPOABD» ISl MATUCTPAHTOB, HAMIPaBJICHUE TTOATOTOBKU
«IIpupom00o0yCcCTpONCTBO U BOJIOMONIb30BaHUEY, AcTpaxanb, AUCU - 2015. - 65 c.
http://edu.aucu.ru

d. Crenoukuna E.A. IIporuo3upoBanue v miaHUPOBAHUE B YCIOBUSX PhIH-
ka: Yueb. mocooue, Mockga: Jlupexkr-Menua, 2014. — 236 c.
http://biblioclub.ru/index.php?page=book_view_red&book id=226141

7. Hukynun K.C. MaremaTtuueckoe moaenuposanue B cucteme MATCAD:
7abopaToOpHbI MpakTHUKyM: ydyeOHoe mnocodue. M.: Anpranp, MI'ABT, 2008.-

10



https://biblioclub.ru/index.php?page=author_red&id=24219
https://biblioclub.ru/index.php?page=author_red&id=24295
https://biblioclub.ru/index.php?page=author_red&id=8465
https://biblioclub.ru/index.php?page=publisher_red&pub_id=810
https://biblioclub.ru/index.php?page=author_red&id=11640
https://biblioclub.ru/index.php?page=author_red&id=12371
https://biblioclub.ru/index.php?page=publisher_red&pub_id=300
https://biblioclub.ru/index.php?page=book_view_red&book_id=68976
http://biblioclub.ru/index.php?page=publisher_red&pub_id=15522
http://biblioclub.ru/index.php?page=publisher_red&pub_id=15522
http://biblioclub.ru/index.php?page=book_view_red&book_id=278827
http://edu.aucu.ru/
http://biblioclub.ru/index.php?page=book_view_red&book_id=226141

128 ctp.
http://biblioclub.ru/index.php?page=book view red&book id=430749

6. ®DOoHA OLEHOYHBIX CPEeIACTB /ISl TPOBeAeHHs] TNPOMEKYTOUHOM
arrecTanuy O0y4YalUIMXCS MO0 AUCHUIVIMHE (MOayJw) «MaremMaTu4deckoe
MOJIeJIMPOBAaHME MPOLECCOB B KOMIOHEHTaX MpUPoab» (/Ipunoscenue 1)

7. IlepeyeHb OCHOBHOW M JONOJHHUTEJbHOW Y4eOHOUW JHUTEpPaTyphl,
HEOOX0AUMOM JII OCBOCHHUSA AMCHUILUIMHBL  (MoayJasi) «Maremaruueckoe
MO/IeJIUPOBAHUE MPOLECCOB B KOMIIOHEHTAX NMPUPOABI»

a) OCHOBHAasl yueOHas JuTepaTypa:

1. AsepuenoB B.U., ®enopos B.IL., Xeiipen M.JI. OcHoBbl MaTemaTuye-
CKOTO MOJICTMPOBAHUS TEXHUYECKUX CHUCTEeM: yuyeOHoe mocoome, MockBa: OnuHTa,
2016.-271 c.
https://biblioclub.ru/index.php?page=book view red&book id=93344

2. Camapckuii A.A., MuxaitnoB A.Il. Marematnueckoe MOJIEIUPOBAHHE
Mocksa: @usmatiut, 2005. — 160 c.
https://biblioclub.ru/index.php?page=book view red&book id=68976

3. HanunmoB H. H. Maremaruueckoe MojieupoBaHue: ydeOHOE IMocooue
s By30B, KemepoBo: M3narenbctBO KeMepoBCKUil TOCY1IapCTBEHHBINM YHUBEPCH-
tet, 2014. — 98 cTp.
http://biblioclub.ru/index.php?page=book view red&book id=278827
0) 10MOJIHUTEILHAA Y4eOHAasl JJuTeparypa:

4, IOpreBa A.A. MaTemaTnyeckoe MporpaMMHUPOBAHUE. 2-€ U3/l. UCIPAB. U
non. — U3a-Bo «JIauey. 2014. — 480 c.
S. Crenoukuna E.A. [IporHo3npoBanue u miaHUpOBaHUE B YCIOBUAX PBIH-

ka: Yueb. mocobue, Mockga: [lupexkr-Menua, 2014. — 236 c.

http://biblioclub.ru/index.php?page=book_view_red&book id=226141

6. EBcuna E.M. YdeOHO-MeTOAMYECKOE TTOCOOHE K CaMOCTOSITEILHOM pabo-
T€ M0 AUCIUILIMHE «MaTeMaThnuyeckoe MOJSIMPOBaHUE IIpollecca B KOMIIOHEHTaX
MIPUPOJIB): ISl MAarMCTPAHTOB, HAMPAaBJICHHUE MTOATOTOBKH «IIpupo1000ycTpoiicTBO 1
Bojonoib3oBanue» /E.M. Escuna. — Actpaxans, AMUCU — 2015. — 64 c.
http://edu.aucu.ru

8. EBcuna E.M. VYuyeOHO-MeTommueckoe 1mocoOme K J1a0opaTOpHBIM
3aHATHSAM 110 JUCHHMIUIMHE «MaremaTudeckoe MOJIeIMpOBaHWe IIporiecca B
KOMITOHEHTaX TPHUPOABD»  JJII ~ MaruCcTpaHTOB, HAIpaBJCHUE  IMOATOTOBKHU
«[IpuponoobycTpoiicTBo 1 Bomomnoas3oBanue», Actpaxanb, AUCHU - 2015. - 71 c.

http://edu.aucu.ru

9. EBcuna E.M. VYuyeOHO-MeTOmMUECKOE IMOCOOME K MPAKTUYECKUM
3aHATHSAM 10 JUCIHUIUTHHE «Maremarndeckoe MOJISTUPOBaHUE TIpollecca B
KOMITOHEHTaX TPHUPOABD»  JUII  MaruCcTPaHTOB,  HAIpaBJICHUE  IMOATOTOBKHU
«IIprupomoo0yCcCTpONCTBO U BOAOIIONB30BaHUEY», AcTpaxansb, AUICU - 2015. - 57 c.

http://edu.aucu.ru

10. Escmna E.M. VYudeOHO-MeTOmMueckoe mOCOOHME IS BBIIOJHCHHS
KOHTPOJBHBIX pabOT IO AUCIUILIHHE «MaTreMaTuieckoe MOASIMPOBaHUE IIPOIecca B
KOMIIOHCHTaX  MPUPOABD» IS MArucTpPaHTOB, HAaNpaBjiICHHE  ITOATOTOBKHU
«IIpupom0o0ycCTpONCTBO U BOAOIIONB30BaHUEY, AcTpaxanb, AICU - 2015. - 52 c.
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http://biblioclub.ru/index.php?page=book_view_red&book_id=430749
https://biblioclub.ru/index.php?page=author_red&id=24219
https://biblioclub.ru/index.php?page=author_red&id=24295
https://biblioclub.ru/index.php?page=author_red&id=8465
https://biblioclub.ru/index.php?page=publisher_red&pub_id=810
https://biblioclub.ru/index.php?page=author_red&id=11640
https://biblioclub.ru/index.php?page=author_red&id=12371
https://biblioclub.ru/index.php?page=publisher_red&pub_id=300
https://biblioclub.ru/index.php?page=book_view_red&book_id=68976
http://biblioclub.ru/index.php?page=publisher_red&pub_id=15522
http://biblioclub.ru/index.php?page=publisher_red&pub_id=15522
http://biblioclub.ru/index.php?page=book_view_red&book_id=278827
http://biblioclub.ru/index.php?page=book_view_red&book_id=226141
http://edu.aucu.ru/
http://edu.aucu.ru/

http://edu.aucu.ru

11. Huxynun K.C. Marematuueckoe mozaenupoBanue B cucteme MATCAD:
Ja00paTOpPHBIN TPaKTUKyM: ydeOHoe mocooue. M.: Ansramp, MI'ABT, 2008.-
128 ctp.

http://biblioclub.ru/index.php?page=book_view_red&book id=430749

8. Ilepeuennb pecypcoB MH(OPMANMOHHO-TEJEKOMMYHHUKAIMOHHOMH CeTH
«AuTepHer» (manee — cerb «UHTEpHET»), HEOOXOAUMBIX [JIsi OCBOEHUS
ATUCHMIUIMHBI  (MoayJssi) «MaremMaTudeckoe MOJEeJUPOBAHUE TMPOIECCOB B
KOMIIOHEHTAX NMPUPOIAbI»

1. Hayunas snextponHas 6ubnnoreka http://www.elibrary.ru/

9. MeTtoanueckne YyKa3aHusl [JA OOyYAKOIIMXCH 1O OCBOEHHIO
AUCHMIUIUHBL  (MoayJysi)) «MaremaTnyeckoe MOJAeJMPOBAHUE TMPOLECCOB B
KOMIIOHEHTAX MPUPOIABLID»

Bun yuebnbix
o Opranuzanus qesTeIbHOCTH CTYIeHTa
3aHATUN
Hanucanune KoOHCIEKTa JIGKIHA: KpaTKO, CXEMAaTH4YHO, MOCIEIO0BaTEIbHO
(GuKCHpPOBaTh  OCHOBHBIC  TIOJIOKEHHUS,  BBIBOJBI,  (DOPMYITHPOBKH,
000011eHUs; MOMeYaTh Ba)KHBIE MBICTH, BBIICISITH KIIIOYEBBIE CJIOBA,
TepMHHBI. [IpoBepka TEPMHUHOB, MOHATHUH C MOMOLIBIO SHIIMKIIONEINM,
CJIOBapeil, CIpPaBOYHUKOB C BBINUCHIBAHHEM TOJKOBAaHUN B TETPalb.
Jlexums O0603HaYuTHL BOIPOCH, TEPMHUHBI, MaTepuaj, KOTOPHIA BBI3BIBACT
TPYAHOCTH, TIOMETUTh M TOIBITATbCA HAWTH OTBET B PEKOMEHAYEMOM
nuteparype. Eciiu camocToaTensHO HE yaaeTcst pa3ooparbesi B MaTepuaie,
HeoOxoaumMo chOpMyIUpOBaTh BOMPOC U 3a/aTh MPENoJaBaTeNi0 Ha
KOHCYJIBTAIIMH, HA MPAKTUYECKOM 3aHATUH. YIEJTUTh BHUMAHHE CIIEYIO-
UM MIOHITHSAM (nepevucienue noHsmutl) u Jip.
[Ipopabotka paboueil mporpammsbl, yaemsiss 0co00e BHUMaHUE LETsM U
3a/1auaM, CTPYKTYpE M COJEpKaHUI0 JUCHUIUIMHBL. KoHcnekTtupoBaHue
HUCTOYHHKOB. PaboTa C KOHCIEKTOM JIEKIUMH, MOJATOTOBKAa OTBETOB K
[IpaxkTnueckue .
S AHSTISL KOHTPOJIbHBIM ~ BONPOCaM, IMPOCMOTP PEKOMEHAYEMOM JIUTEpaTyphl,
pabora ¢ Tekctom (ykazame mexkcm u3  uUCmMouHuKa u  0p.).
[IpocnymmuBanue ayauo- M BHJIEO3AMKMCEN MO 3alaHHOM TeMe, pPEIIECHUE
pacyeTHO-rpaUUYECKUX 3aJlaHUM, PEIICHHE 3aJa4d MO AITOPUTMY U Jp.
Jla6opatopHas Mertoanueckue yka3zaHus MO BBITIOJHEHUIO Ja0OpaTOPHBIX paboT
paborta
PaGota ¢ KOHCHEKTOM JEKIHH, MOJATOTOBKA OTBETOB K KOHTPOJIHHBIM
Komnoxsrym BOIIPOCAM U JIp.
KonTponbHas 3HaKOMCTBO C OCHOBHOW M JOMOJHUTEIBHOM JWTEpaTypoil, BKIOUas
pabota CIIpPaBOYHBIC W3/IaHUsA, 3apyOeKHble HMCTOYHHKH, KOHCIIEKT OCHOBHBIX
[ToaroToBka k [Ipy TOArOTOBKE K OJK3aMEHy HEOOXOAUMO OpUEHTHUPOBATHCA Ha
9K3aMEHY KOHCIIEKTBI JIEKIIHI, PEKOMEHTYEMYIO JINTEPaTypy U JIp.
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http://edu.aucu.ru/
http://biblioclub.ru/index.php?page=book_view_red&book_id=430749

10. IlepeyeHb HHPOPMALNMOHHBIX TEXHOJOTHH, HCHOJb3YeMbIX MPH
OCYIECTBJIEHMH 00pPAa30BaTeJIbHOr0 TMpouecca Mo JAUCHUIUIMHE (MOIYJII0)
«MarteMaTu4eckoe MOJEJTHMPOBAHHE MPOLECCOB B KOMIIOHEHTAX NPHPOABD,
BKJIIOYasi IepedYeHb MPOrpaMMHOIO odecnedyeHuss M HHGPOPMALMOHHBIX

CIIPAaBOYHBIX CUCTEM

HanmenoBanmne
CIIENUAIBHBIX *
IMOMEIICHUN 1
OMEIIECHUN IS
CaMOCTOSITEIb-
HOM pabOThI

Hepequb JIMOCH3UWOHHOI'O IIPOrpaMMHOI'O obecneyennsi. PEKBU3UTHI nmona-
TBCPIKAAOIICTO JOKYMCHTA

YyeOHass ayaurto-
pust Uil IpoBene-
HUS JICKIMOHHBIX
saastuir  (yn. Ta-
Ttumesa 18, aym.
Ne209, 211)

Ne209
Microsoft office pro+ Dev SL A Each Academic ([{oroBop mocraBku Nel774 ¢
3A0 «CodrJlaita Tpeitm» ot 18.11.2015r1.) Ha 47 KOMITBIOTEPOB;

I[HSI A0CTyIa B I/IHTepHCT HCIIOJIB3YIOTCA BBIACICHHBIC OIITOBOJIOKOHHBIC KaHAJIbI
¢ mpomnyckHo# crocobHocThio 100 MOHT/c B COOTBETCTBUH ¢ JloroBopamu: Joro-
Bop ¢ ITAO ATK «PEAJI» 06 oxazanmu ycuyr cBsizu Ne A17-0040 ot 30.01.2017;
Horoop ¢ OOO «Pocrenekom» 00 oxazanmu ycuyr cBsizu Ne 011887 ot
11.01.2017.

Ne211
ApacheOpenOffice (6ecruatabiii oducubii maker OneH Oduc, GeccpodHo, He-
OTpaHMYEHHO).

YyeOHas ayau-
TOPHS IS TIPO-
BEJICHUS TIPAKTH-
YEeCKHUX 3aHATHI
(yn. Tarumesa
18, ayn. Ne209)

Microsoft office pro+ Dev SL A Each Academic ([Jorosop moctaBkm Nel774 ¢
3A0 «CodrtJlaiin Tpeiia» ot 18.11.2015r.) Ha 47 KOMIIBIOTEPOB;

Mathcad Education - University Edition (ToroBop mocrasku Ne220-1310250110 ¢
000 «5.25 Iporpammen» ot 24.10.2013 1.) Ha 25 KOMIBIOTEPOB;

s noctyna B VIHTepHET UCTIONB3YIOTCS BBIJCICHHBIE ONTOBOJIOKOHHBIE KaHAJIBI
C TIPOMYCKHO# crtocoOHOCThI0 100 MOHUT/C B COOTBETCTBUH C JJOTOBOPAMH:
Horosop ¢ ITAO ATK «PEAJI» 06 okazanuu yciayr cBs3um Ne A17-0040 ot
30.01.2017,

Horoop ¢ OOO «Pocrenekom» 00 oxazanun ycayr cBsizu Ne 011887 ot
11.01.2017 r.

VYuebnast ayau-
TOpus s Tpo-
BeJleHUs J1abopa-
TOPHBIX 3aHATUN
(yn. Tarumena
18, ayn. Ne209)

Microsoft office pro+ Dev SL A Each Academic (/loroBop mocTaBku
Nel774 ¢ 3AO «CodtJlaitn Tpetig» ot 18.11.2015r.) Ha 47 KOMIIBIOTEPOB;

Mathcad Education - University Edition (oroBop moctaBku Ne220-
1310250110 ¢ OOO «5.25 TIporpammen» ot 24.10.2013r.) Ha 25 KOMIIBIO-

TEpOB;

s goctyna B MIHTEpHET UCHONB3YIOTCS BBIJEIEHHBIE ONTOBOJIOKOHHBIE
KaHaJbl ¢ MPOIMYCKHOM criocoOHocThi0 100 MGuUT/C B COOTBETCTBUU C JOTO-
BOpaMH:

Horosop ¢ [TAO ATK «PEAJI» 06 okazanuu ycayr csizu Ne A17-0040 ot
30.01.2017;

Horosop ¢ OO0 «Pocrenekom» 00 okazanuu yciyr cBs3u Ne 011887 ot
11.01.2017 r.

AyauTopus s

ApacheOpenOffice (6ecrumarusiii oducubrii maker Omen Oduc, Geccpouno, He-
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CaMOCTOSITEITb-
HOM paboThI
(yn. Tarumea
18, ayn. Ne312)

OTPaHUYEHHO);
7-Zip (cBoOOHBII (haliIIOBBII apXUBATOP, OECCPOYHO, HEOTPAHUYICHHO);

s noctyna B VIHTEpHET UCIONB3YIOTCS BBIAEJICHHBIE OIITOBOJIOKOHHBIE KAHAJIBI
C TIPOMYCKHOH crtocooHOCThI0 100 MOHUT/C B COOTBETCTBUH C JOTOBOPAMHU:
Horosop ¢ ITAO ATK «PEAJI» o6 okazanum ycmyr ceszu Ne A17-0040 ot
30.01.2017;

Horosop ¢ OO0 «Poctenexom» 06 okazannu yciyr cBsi3u Ne 011887 ot
11.01.2017 r.

Aynuropus s
TPYIIOBBIX H
WHIUBH]TyaJTb-

HBIX KOHCYJIbTa-
uuii (yn. Tatu-
mieBa 18, ay.

Ne209)

Microsoft office pro+ Dev SL A Each Academic (ToroBop moctaBku Nel774 ¢
3A0 «CodrJlaita Tpeitm» ot 18.11.2015r1.) Ha 47 KOMITBIOTEPOB;

Mathcad Education - University Edition ([Jorosop moctasku Ne220-1310250110 ¢
000 «5.25 Tporpammer» ot 24.10.2013r.) Ha 25 KOMITBIOTEPOB;

I[HSI A0CTyIla B I/IHTepHCT HCIIOJIBb3YIOTCA BBIACICHHBIC OIITOBOJIOKOHHBIC KaHAJIbI
C TIPOIYCKHO# crtocoOHOCThI0 100 MOUT/C B COOTBETCTBUH C JOTOBOPAMHU:
Horoop ¢ ITAO ATK «PEAJI» o0 oxazanum yciyr cBsizu Ne A17-0040 ot
30.01.2017;

Horoop ¢ OOO «Pocrenekom» 00 okazanum ycruyr cBszu Ne 011887 ot
11.01.2017 .

AyauTopus s
TEKyILEen U Mpo-
MEXYTOYHOM at-
TecTanuu (yi.
Tartumiena 18,
aya. Ne209)

Microsoft office pro+ Dev SL A Each Academic ([{orosop mocraBku Nel774 ¢
3A0 «CodtJlaiin Tpeiia» ot 18.11.2015r.) Ha 47 KOMIBIOTEPOB;

Mathcad Education - University Edition (ToroBop nocrasku Ne220-1310250110 ¢
000 «5.25 Iporpammen» ot 24.10.2013r.) Ha 25 KOMIBIOTEPOB;

Jns noctyna B MIHTEpHET UCTIONB3YIOTCS BBIJACICHHbBIE ONTOBOJIOKOHHBIE KAHAJBI
C TIPOMYCKHO# crtocoOHOCThI0 100 MOUT/C B COOTBETCTBHU C JOTOBOPAMH:
Horoop ¢ ITAO ATK «PEAJI» 06 oxazanum ycuyr ceszu Ne A17-0040 ot
30.01.2017,

Horoeop ¢ OOO «Pocrtenexkom» 00 okazaHuu yciayr cBssu Ne 011887 ot
11.01.2017 r.

11. Onucanue MaTepuaIbLHO-TEXHUYECKON 0a3bl, HEOOXOAMMOM I OCYy-

IIEeCTBJICHUS 00Pa30BaTeJbHOI0 MPOoIEecca MO AUCHHUILINHE (MOAYJII0)

Hanmenosanue ciie-

OCHaH_[eHHOCTB CIIELMAJIbHBIX TOMEICHUN 1 TOMEIIEHUM 11 CaMo-

MUAIBHBIX * ITOMeE-

IICHUH U IOMeIlle-

HUH IS CaMOCTOSI-
TEJIbHOM paboThI

CTOATEIbHOU paboThI

YyeOHas ayauropus
JUTSl IPOBEJICHUS JICKIU-
OHHBIX 3aHATHH (YII.
Tartumesa 18, ayn.
Ne209, 211)

Ay Ne209
KommnekT yue6HOI Mebenu.
Kommnsrorep - 16 mr.
MynpTuMenna npoekrop — 1 mr.
OKpaH NpOEKIMOHHBIN -1 mT.
Hocrym k ceru MHTEpHET.
Ayn. Ne 211
KommiekT yueOHoii Mmebenn
Komnerorep - 16 mr.
Tenesuzop — 1 mT.

VYuebHas ayIuTopus
JUIsI IPOBEJICHUS

KommekT ydenoii mebemn.
Komnsrorep - 16 mr.
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MPAKTHYECKUX 3aHs-
tuii (yn. Tatumena
18, aym. Ne209)

MynbsTMeana npoekTop — 1 mr.
OKpaH NPOEKUNOHHBIN -1 mIT.
Hoctyn k cetn IHTepHeT.

VYyeOHas ayauTopus
JUTSL IPOBE/ICHUS JIa-
OOpaTOPHBIX 3aHATUI
(yn. Tarumesa 18,

KommekT yue6HOI Mebenu.
Komnerotep - 16 mr.
MynpTuMenna npoekrop — 1 mir.
OKpaH NPOEKIUOHHBIN -1 1IT.

ayn. Ne209) Joctyn k cetu MHTEpHET.
Aynutopus s ca- | Komruiekt yueOHO# Mebenu
MOCTOSITEJIBHOU Komnetoreps! — 14 mr.
paboThI Hoctyn k cetn UnTepHer
(yn. Tarumesna 18,
ayn. Ne312)

AyauTopus s
IPYIIIOBBIX U UH]IU-
BHUIyaJIbHBIX KOH-

KommekT yue6HOI Mebenu.
Kommnerotep - 16 mr.
MynbeTrMeana mpoexkTop — 1 mrT.

CyJIbTallui DKpaH MPOEKIIMOHHBIN -1 IT.
(yn. Tatumesa 18, | Hoctyn k cetu MHTepHET
ayza. Ne209)

Aynutopus Ui Te-
KyLIEH U IPOMEXKY-
TOYHOW aTTecTalnu
(yn. Tatumesa 18,
ayn. Ne209)

KommekT yue6HON Mebenn.
Komnerorep - 16 mr.
MynpTumenna npoekrop — 1 mir.
DKpaH NPOEKUHUOHHBIN -1 mIT.
Hocrtyn k cetn HTepHeT

12. Uuble cBegeHust M (WJIN) MATEPHAJbI

HNHTEPAKTHUBHBIE ®OPMbI ObYUEHUA

OuHoe oTaeIeHUE

Bua 3ansituid (J1ek- Koa-Bo HanMeHoBaHue
Ne | HammenoBanme pasaena Jucuu- | IHsi, JabopaTopHbIe, HH- HHTEPAKTHBHBIX
— TUTUHBI NpaKkTHYeCKue 3aHs- Tep. ¢opm nposenenus
THS) 4acoB 3aHATHI
OO6mue cBeIeHHs O MOJIEIUPOBA- 3JEKTPOHHOE Te-
JIeK1us, 1Taboparop-
HUU CTUPOBAHHE 3HA-
1. HbIE, IPAKTUYECKUE 3,5 o o
HUW, YMEHUHN U
3aHATHUS
HAaBBIKOB
[TpuHIUTIBI OTTMCAHUS TIPUPOTHO- 3JIEKTPOHHOE Te-
JIeK1us, 1abopaTop-
2 TEXHOTCHHBIX (PU3HUKO- 35 CTUPOBAHHE 3HA-
* | XHMMHYECKHX CUCTEM HPIC, MPAKTHACCKIE ' HUW, YMEHUH U
3aHATHUS
HaBBIKOB
TepMoanHaMHUeCKUE JAHHBIE
. JeKuus, 1aboparop- 3JIEKTPOHHOE Te-
U nmapameTpsl Mojaienei. ['mapo-
HBIE, MPAKTUYECKUE CTUPOBAHHE 3HA-
3. | TeOXHMHUYECKHE MPOIECCHI U 3,5 o o
3aHATHUS HUW, YMEHUH U
MIPUHITUITBEI ©X MaTeMaTHUIECKOTO
HaBBIKOB
ONMCcaHus
MopenupoBaHuEe TEOXUMHUYECKUX JeKuus, 1aboparop- 3JIEKTPOHHOE Te-
4. | mnpoleccoB B KOMIOHEHTAX MPH- HBIE, MPAKTHYECKHE 3,5 CTUPOBAHME 3HA-
poabl 3aHATHUS HUW, YMEHUHN U
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HaBBIKOB

Hroro: 44 14
3aouHoe OTACJICHUC
Buna 3anstuii (Jiek- Kou1-Bo HanmenoBanue
Ne | HawmmenoBanme pasgena qucuu- nusi, Jadoparop- uHTep HHTEPAKTUBHBIX
o IIMHBI Hble, IpaKTHYecKue | - ¢opm npoBenenust
3aHATHUSA) 3aHATHIA
OO01mue cBeIeHHs 0 MOJICIIUPOBa- JIEKIHs, TJabopaTop- 3NEKTPOHHOE TECTH-
1.| Hum HbIE, PAKTUYECKUE 1 pOBaHuE 3HAHUH,
3aHSTHS YMEHH 1 HAaBBIKOB
[TpuHLMIIBI OTTMCAHUS TIPUPOTHO- JIEKIHs, TJabopaTop- 3JIEKTPOHHOE TE€CTHU-
2.| TEXHOTEeHHBIX (PU3UKO- HbIE, TPAKTUYECKHUE 1 pOBaHUE 3HAHU,
XUMHUYECKHX CUCTEM 3aHATHUS YMEHUH U HABBIKOB
TepMoauHaMu4yecKkue IaHHbBIE H
. JIeK1us, 1abopaTop-
napameTpsl Mojenei. ['maporeo- ANEKTPOHHOE TECTH-
HBIE, PAKTUYECKUE .
3. | XHMMHYECKHE MPOLECCHl U MPUHIIU- AT 1 pOBaHUE 3HAHU,
bl ©X MaTeMaTUYECKOTrO OIHca- YMEHHI U HABBIKOB
HUS
MonenupoBaHue reOXUMUYECKUX JIeK1us, 1abopaTop-
ANEKTPOHHOE TECTH-
MIPOLIECCOB B KOMITOHEHTaX HBIE, PAKTUYECKUE .
4, 1 pOBaHHUE 3HAHUIA,
MIPUPOIBI 3aHATHUS .
YMEHHH U HaBBIKOB
HUroro: 20 4.0
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JUCT
BHECEHHS J0NOJHEeHUN U H3MEHEHUu M

I[OHOJ'IHCHHG K pa60qeﬁ ImporpaMme IUCHUILIINHBI MaTteMaTH4YeCKOE MOJACIUPOBAHUE
IPOoHcCCOB B KOMITOHCHTAX ITPHUPO/IbI

3aB. xadenpoii

(D.1.0., noonucy)

IIpoToxon
Ne
Or « » 20 T

pasnen

CTp.
ITYHKT

COACPIKAHUC UBMCHCHM A, NOIIOJITHCHUA
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JIMCT COI'ZTACOBAHUA

Pesynbrar cormacosa-

d.1.0. ITonnuce
HUS
Hlyxauna I0.A.
Havansauk YMY YK COIJIaCOBAHO
[Tpencenarens MC
HaIIpaBJICHUA
P Jlepbacosa E.M. COTJIACOBaHO

«[Ipupo1006ycTpoiicTBO
Y BOJIOTIOJIB30BAHUEY
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1.IlacnopT GoHAA OLIEHOYHBIX CPEACTB N0 IAUCHHUILIHHE (MOAYJII0)

KoHTpoJsmpyeMsble pa3aesl Kon konTpoaupyemoit HaunmenoBanue
Ne AUCHUTLTHHBI KOMIIeTeHIIMH OLIEHOYHOTI'0
(pe3yJbTaThl 10 pa3aesam) cpeacTBa
1. OO0mue cBeieHus o OIIK-5 (3Hath)
MOACIMPOBAHUU OI1IK-5 (yMeTB)
cobecenoBaHue
OIIK-7 (snatp) KOJUIOKBUYM, K/P
OIIK-7 (ymeTn) ’
9K3aMeH
I1K-7 (3natb)
ITK-7 (ymeTs)

2. [IpuHuuMnIBl ONIKCaHUs OIIK-5 (ymeTn) cobeceroBaHUE
MPUPOTHO-TEXHOTEHHBIX OIIK-5 (3Hath) KOJUTOKBUYM, K/p
(Gusuko-xumudeckux cucreM | ITK-7 (ymers) DK3aMEH

3. TepmoanHamMuueckue OIIK-5 (3natp)

JTaHHBIC W MapaMeTphl OIIK-5 (ymetn)

MOJIENEH. OIIK-5 (BnaneTn)

I'maporeoxummudeckue OIIK-7 (3Hath) cobecegoBaHKE

IIPOLECCHI U TIPUHIUIIBL UX OIIK-7 (ymets) KOJIJIOKBHYM, K/p

MAaTEMATUYCCKOT'O OITUCAHUS OIIK-7 (BJ'Ia,Z[eTL) JK3aMEH
I1K-7 (3Hatp)
I1K-7 (ymets)
I1K-7 (BnameTp)

4. MopaenupoBanne OIIK-5 (3Hath)

TF€OXUMHYECKUX OIIK-5 (ymetn)

IIPOLIECCOB B KOMIIOHEHTAX OIIK-5 (BnaneTs)

NIPpUPOABI OIIK- 7 (3HaTh) cobOecer0BaHUE
OIIK - 7 (ymetp) KOJUIOKBUYM, K/p
OIIK - 7 (BnaneTs) JK3aMeEH
I1K-7 (3Hatp)
I1K-7 (ymets)
I1K-7 (Bnazmetp)

KpuTtepun onieHMBaHusl KOMIETEHIMI CJIeyIOLIHe:

v\ OTBETHl MMECIOT MOJHBIE pemieHus™ (X COAEp)KaHWE CBHUIETEIBCTBYET 00
YBEPEHHBIX 3HAHUSAX O0YUaIOLIErocss U 0 ero yMEHUU peuiath IpohecCuOHaIbHbIE
3aJa4uM), MO3BOJIAIOIIME MPOBEPUTH YPOBEHb CHOPMUPOBAHHOCTH KOMIETEHLUH,
OIICHUBAETCS B 5 0a/UI0B (OTJIMYHO);

v Oomee 75 % OTBETOB HMEIOT IMOJHbIE peElmeHns (X COJEpIKaHUE
CBUJETEIBCTBYET O JOCTATOUHBIX 3HAHUSAX OOYYaroIIerocss U €ro yMEHUHU peuaTh
npodeccruoHanbHbIe 3aa4n) — 4 6aia (Xopoiio);

v' He Mmenee 50 % OTBETOB HWMEIOT TOJHBIE pPEHICHUS (WX COJEPIKAHUE
CBUJETENBCTBYET OO0 YAOBIETBOPUTENBHBIX 3HAHUSAX OOYYaIOIIErocss U O €ro
OTpaHMYEHHOM YMEHHUM pelaTh MPOPECCHOHANIBHBIE 3a/1auyd, COOTBETCTBYIOIIHE
ero Oyaymen kBanudukamnumn) — 3 6aia (ya0BJICTBOPUTEIHHO);

v' Menee 50 % OTBETOB MMEIOT peleHus (MX COJIEp)KaHHE CBUIETEIBCTBYET O
ca0bIX 3HAHMAX OOYyYaroUIerocs M €ro HEyMEHUM pellaTh MpodeccCHOHaNbHbIE
3aaun) — 2 Oasia (HeyI0BJIETBOPUTEIIBHO);

* TlomHOE peleHne — peleHue Bopoca ¢ MPaBUIbHBIM OTBETOM



2. Ilepeyenb KOMIETEHUMI ¢ YKa3aHUEM 3TAnoB UX GOpMHPOBaAHNS B Ipollecce 0CBOCHUs 00pa30BaTeIbLHOM

NMPOrpamMmblI
WHaexe n Homep 1 HanMeHOBaHuUe Homep pa3aeiia fUCHUILNIHHBI }
(bopMyHpOBKa pe3yJbTaToB 00pa3oBaHus M0 @opMbI KOHTPOJISI ¢ KOHKPeTH3anuei
AUCUHUILIHHE 1 2 3 3alaHusA
kommneTreHnuu N
1 2 3 4 5 7
OIIK - 5: 3HaTh: X X X CobecenoBanue:
CIIOCOOHOCTh - METOJIOJIOTHIO HAYYHBIX Pasnen 1: sananns 1-2
npo(ecCHOHANBH | MCCIIE0BAHMI U OCHOBHEIE Pazpen 2: 3ananus 1-2
0 MCIMOJI30BaTh METO/IbI HAYYHOT'O MIO3HAHUS, Pasnen 3: 3apamms 1-2
COBPEMEHHOE COCTaB M HPOTPAMMHOE Pasnen 4: sananns 1-2
HAy4YHOE U obecrnieueHue
TEXHUYECKOE ABTOMAaTU3UPOBAHHBIX
o0opy/loBaHUE U | CUCTEM, METOJbI CO3/IaHUS U
npuOOpBI, a TAKXKE | aHAJIM3a MOJIETIeH
npodeccuoHanbH
ble Ymernb: X X X KonTposbHas padoTa
KOMITBLIOTEPHEBIE - IPOYKTUBHO paboTaTh ¢ Paznen 1. Bapuant 1-4
IIPOrpaMMHbIE MCTOYHUKAMU UH(POPMAIIUH, Pasnen 2. Bapuaut 1-4
cpencTBa HaXOJIUTh ONTHMAJIbHbIE Paznen 3. Bapuant 1-4
[yTH peleHust Paznen 4. Bapuanrt 1-4
MOCTaBIICHHBIX 3374,
WCIIOJIH30BATh MAKETHI
MPUKJIATHBIX TPOTPaMM IS
pacuera napaMeTpoB
000pyI0BaHUS
Baaners: X X X KomnokBuym:
- METOJIaMH INIAHUPOBAHUS Bompocsl: 1-31
OKCIEPUMEHTA, METOHAMU OK3ameH
cbopa, 00paboTKH 1 Borpocer: 1-31
MIPEJICTaBICHHUS




uHpopmanuu,

MO ISP YIOITHMH
npoIielypamMu IporpaMMHO-
METOJIUYECKUX KOMIUJICKCOB

OIIK - 7:
CIIOCOOHOCTBIO
obecreynBaTh
BBICOKOE Ka4eCTBO
paboTHI IpH
IPOSKTUPOBAHUH,
CTPOHUTEIIbCTBE U
IKCILTyaTaI[uu
00BEKTOB
PUPOI000YCTPOit
cTBa U
BO/JIOIOJIb30BaHUS
, IPH TIPOBEICHUN
HAy4YHO-
HCCIIEIOBATEIIbCK
ux pabor

3HaTh:

- METO/Ibl MATEMaTU4YECKOTO
MOJIEJUPOBAHUS ACUCTBUS U
YCTPOMCTBA IPOEKTUPYEMBIX
u3JIenuii 1 0OBEKTOB C
000CHOBAaHHEM IIPUHSTHIX
TEXHUUYECKUX PEIICHUH IS
oOecrnieueHus
SKOHOMHUYECKOU

3¢ (HEeKTHBHOCTH TIPOCKTA

CobecenoBanue:

Paznen 1: 3amanns 1-2
Paznen 2: 3amanns 1-2
Pa3nen 3: 3amanus 1-2
Pasnen 4: 3amanus 1-2

Ymers:

- OpPraHU30BBIBATH U
OCYIIECTBIISTH cOOD,
00paboTKy, aHAIIU3 U
CHCTEMaTH3aINI0 HAyYHO-
TEeXHUYECKOH MHpopMaIu
110 TEME UCCIIETOBAHMS;
Hay4HO 0OOCHOBAaHHO
IIPOU3BOJIUTH BEIOOP
METOAMK U CPEJCTB PELICHUS
3a7a4n

KontponsHas padora
Paznen 1. Bapuanr 1-4
Paznen 2. Bapuant 1-4
Paznen 3. Bapuant 1-4
Paznen 4. Bapuanr 1-4

Baanersn:

- METO/IaMH Pa3pabOTKU
bu3HUYECKUX U
MaTeMaTUYECKUX MoJeel
UCCIEeTYEMBIX MPOIECCOB,
SIBJICHUI B O0OBEKTOB,

Konnoksuym:
Bonpockl: 1-31
OK3aMeH
Borpocsr: 1-31




OTHOCSIIUXCS K
npodeccuoHaabHOH chepe

IIK-7:
CIIOCOOHOCTD
paspabarbIBaTh U
BECTH 0a3bl
IKCIIEPUMEHTATBH
BIX JAHHBIX,
MIPOU3BOIUTH
MTOMCK U BBIOOD
METOJIOB U
MOJIEJIEN IS

3HaThb:

- METOJI0JIOTHIO HAYYHBIX
HCCIICIOBAaHNI M OCHOBHBIC
METO/Ibl HAYYHOT'O TTO3HAHUA,
COCTaB M MPOTPaMMHOE
obecneyenne
aBTOMATU3UPOBAHHBIX
CHCTEM, METOJIbI CO3JaHUs 1
aHajan3a MOJeIIcH

CobecenoBaHue:

Paznen 1: 3amanns 1-2
Pa3nen 2: 3amanus 1-2
Pa3nen 3: 3amanus 1-2
Paznen 4: 3amanns 1-2

pelieHusl Hay4HO- | YMeTh: KoHnTposbHas paboTa
HCCIIEOBATENLCK | - IPOJYKTUBHO padoTaTh ¢ Paznen 1. Bapuant 1-4
WX 33124, UCTOYHHUKAaMU UH(OpMaIu, Paznen 2. Bapuant 1-4
IPOBOIUTH HAXOIUTh ONTHMAbHBIC Pasnen 3. Bapuanr 1-4
CpaBHEHHE U MyTH PEIIeHUS Paznen 4. Bapnant 1-4
aHanu3 [IOCTaBJICHHBIX 3a/ad4,
MIOJIY4EHHBIX UCIIOJIb30BAaTh MTAKEThI
pe3ynbTaTOB MIPUKJIAJHBIX TPOTrpamMM JJIs
WCCIIEI0BAHM, pacdera rnapaMeTpoB
BBIIIOJIHATH o0opynoBaHus
MaTeMaTU4eCcKoe
MOJIeTTUPOBAHUE Baaners: Kosnoksuym:
MPUPOIHBIX - METOJIaMU TNTAHUPOBAHUS Bonpocsl: 1-31
MIPOLIECCOB JKCIIEPUMEHTA, METOAAMU DK3aMeH
c6opa, 06paboTKH 1 Bompocer: 1-31
IIPEICTABICHUS
uHpopManuy,
MOJEIIAPYOUUMU

IpoLEAYpPaMH ITPOrPaMMHO-
METOJIUYECKUX KOMIUJIEKCOB




[MIxaja oneHUBAHUA

VYpoens goctmkennit | OTMeTKa B 5-0aapHOM IIKaje 3a4TeHo/ He 3aUTEHO
BBICOKHH «5»(0TINYHO) 3a4TEHO
TIPOJBUHYTHIH «»(xoporto) 3a4TEHO
MOPOTOBBIN «3»(YAOBIETBOPUTEIHHO) 3a4TEHO
HIDKE TIOPOTOBOTO «2»(HEeyIOBIETBOPHUTEIIHLHO) HE 3a4TeHO

3. TunoBbIe KOHTPOJIbHBIC 3aJaHUHA UJIH HHBIEC MATECPHAJIbI

3.1. Ox3ameH
a) THIIOBBIE BOIPOCHI

Kakue OpiBaroT Mogenu?

Knaccudukarus mojeneit no cnocodam nmpuMeHEHUs!.

[Tpumepsl Mozesnielt B MEIHOpaIMU U IPUPOJ000YCTPOMCTRE.

Urto Takoe ¢puznueckoe MoJIeIMpoBaHue?

[TpuBenute npuMepsl GPU3NIECKOTO MOJICTUPOBAHHUSI B TPUPOI000YCTPONCTRE.
UTo Takoe aHAJIOrOBOE MOJIEIMPOBAHKE?

Urto Takoe MmaTeMaTH4eCcKasi MOJENb?

YTo Takoe CTOXaCTHUYECKOE MOIIGJII/IpOBaHI/IC?

© 0o N o g B~ w N E

Kax npoBepuTh 10CTOBEPHOCTD PE3yJIHTATOB MOJICTUPOBAHNSA?
10.Yto Takoe MaTeMaTH4eCKOe JIETEPMUHAHTHOE MOJICTTUPOBAHUE?
11.Kak cBs3aHbI CTOXaCTUYECKOE U JETEPMUHAHTHOE MOJICTTUPOBAHNSA?
12.Y10 Takoe mpoBOAUMOCTH?

13.Kak nposBiisitoT cedst 6apbepHbIe CBOWCTBA KOMIIOHEHTOB MPUPOIHI?
14.Kak niposByIsIFOT ce0sl €MKOCTHBIE CBOMCTBA KOMIIOHEHTOB MPUPOIBHI?
15.YTo0 Takoe BOJHBIN PEKUM ITOUBHI?

16.Yto Takoe BOJHO-(DU3UUYECKUE CBOMCTBA MIOYBHI?

17.0t1 4dero 3aBUCUT NOTEHIIMAJ IOYBEHHON BiIaru?

18.Yto Takoe BIaroeMKOCTh ITOYBHI?

19.Yt0 Takoe HaMMEHbIIIasi BJIArOEMKOCTh?

20.Yto Takoe moyBeHHbIE TUApOdU3nIecKkre PyHKIun?

21.C 4yem cBsi3aH TUCTEPE3UC OCHOBHOU TUAPOMU3MUECKON XapaKTePUCTUKH?
22.Yto Ttakoe nenotpaHcepHbie QyHKIuu?

23.Yto takoe moneirs SWAP?



24.Kak npuMeHsieTcsi ypaBHEHHE BOAHOTo OanaHca B mojenu SWAP?

25.Kak oToOpakatoTcs 3aKOHBI IBIKEHHS TOYBEHHOM Biaru B Mojaenu SWAP?

26.Kak yuntbsiBaeTcs 0TOOp BOJbI KOPHSIMHU PACTCHUIA?

27.Kak mpuMeHsieTcs YHCICHHOE pellieHHe ypaBHeHHs Puyapaca B mojaenu
SWAP?

28.Kakue noHsbI yalie BCEro pacCTBOPEHbI B TOUBEHHOM Biiare?

29.KakoBbI TTIaBHBIE MEXaHU3MBI IIEPEHOCA PACTBOPEHHBIX BEIIECTB B MOYBE?

30.Kakwue mporiecchl nepemenieHus cojiei B mouse mojenupyetr SWAP?

31.B uem 3akioyaeTcst MOACIMPOBAHNE TIEPEHOCA PACTBOPEHHBIX BEIIECTB?

3.2. CobecenoBanue
a) [IpumepHBIii IepedeHpb 3aaanuii 111 codecenoBanus (/lpunooicenue)

3.3. KonTpoanHnas pabdora (/Ipunoocenue)
a) TWIOBBIC 3aaHUS

4. Mertoauyeckue MaTepuasbl, ONpelesOIe NPOUEeAYPbl OLECHUBAHMS
3HAHWH, YMEHHUIl, HABBIKOB M (WJIN) ONBITA AEATeJIbHOCTH, XapAKTEePU3yIOIIHAX
Tanbl (OPMUPOBAHUA KOMIIETEHIIM A
4.1. Jxk3ameH
[Ipu onieHKe 3HaHUI HA HK3aMEHE YYUTHIBACTCS:
1. YpoBeHb chopMUPOBAHHOCTH KOMITETEHIIHIA.
2. YpoBEeHb YCBOEHUSI TEOPETUUYECKUX TMOJIOKEHUHN JNUCLMIUIMHBI, MPABUIBHOCTh
(GhOpMYIMPOBKH OCHOBHBIX MOHATUN U 3aKOHOMEPHOCTEH.
3. YpoBeHb 3HaHUS (HAKTUUECKOTO MaTepHralia B 00beMe MPOrpaMMBl.
4. Jloruka, CTpyKTypa U TPaMOTHOCTb M3JIOKEHHS BOIIPOCA.
5. YMeHue cB3aTh TEOPUIO C IPAKTUKOM.
6. Ymenue nenatb 0000IIEHNUS, BEIBOIBI.

Ne i/m Ouenka Kpurepun oueHku

1 OtnnuHO MarucTtpaHT J0JKEH:

- MPOJEMOHCTPUPOBATH INTyOOKOE U MPOYHOE YCBOCHHE
3HaHUH IIPOrPAMMHOIO MaTepHala;

- UCYEPIIBIBAOIIIE, [TOCJIEI0BATEIBHO, TPAMOTHO U
JIOTUYECKH CTPOMHO U3JI0KUTh TEOPETUYECKUIM MaTepual,
- IpaBUWJIbHO (POPMYIIMPOBATH OMPECIICHUS;

- IPOJIEMOHCTPUPOBATh YMEHUS CAMOCTOSITEIbHON pabOThI
C JIUTEPATYpOH;

- YMETb CJI€JaTh BBIBOJBI 110 U3J1araéMOMY MaTepHaly.




Xopo1o

MarucTtpaHT J0JIKEH:
- IPOJAEMOHCTPUPOBATH JOCTATOYHO IIOJIHOE 3HAHUE
IIPOrPaMMHOT0 MaTepHala;
- IIPOJIEMOHCTPUPOBATH 3HAHNUE OCHOBHBIX
TEOPETUYECKUX IOHATHM;
JIOCTaTOYHO MOCIEA0BATEIBHO, TPAMOTHO U JIOTUYECKU
CTPOMHO M3JIaraTb MaTepUal;
- IIPOJIEMOHCTPUPOBATh YMEHHUE OPUEHTUPOBATHCS B
JIUTEpaType;
- YMETh ClIeNaTh JOCTATOYHO 0OOCHOBAHHBIE BHIBOJIBI 10
U3JIaraeMOMY MaTepuay.

Y 10BIETBOPUTEIILHO

MarucTtpaHT JOJIKEH:

- - IPOJIEMOHCTPUPOBATH 00IIIee 3HAHUE U3Y4aeMOT0
MaTe puana;

- II0Ka3aTh oO0lIee BIaJCHUE NOHITUMHBIM aIlllapaTomM
JUCLIUILINHBL,

- YMETb CTPOUTH OTBET B COOTBETCTBUHU CO CTPYKTYPOU
U3JIaraeMoro BOIpOcCa;

3HaTh OCHOBHYIO PEKOMEHYEMYIO IPOrpaMMOil y4eOHYIO

JIUTEparTypy.

Hey,[[OBJ'IeTBOpI/ITCJ'IBHO

MaructpaHT AeMOHCTPUPYET:

- HE3HAHUE 3HAYUTEIbHON YaCTU IPOrPaMMHOTO
MaTepuana,

- HE BJIQJICHUE IOHATUHWHBIM aIllapaToM JUCIUTUTHHEI;

- CYLIECTBEHHbBIE OIIUOKHU MPU U3II0KEHUU YIeOHOTO
MaTepuana,

- HEyMEHHE CTPOUTH OTBET B COOTBETCTBUU CO CTPYKTYpOit

4.2. CobecenoBanue

[Ipu otieHke 3HaHUI Ha COOECETOBAHUM YUUTHIBACTCS:

1. YpoBeHb chopMUPOBAHHOCTH KOMITETEHITUH.

2.  YpoBeHb

YCBOCHHUA  TCOPCTHYCCKHUX MTOJIOKEHU I JUCHUITIINHBI,

PaBUIBLHOCTh (POPMYIMPOBKH OCHOBHBIX TOHSITHI U 3aKOHOMEPHOCTEH.
3. YpoBeHb 3HaHMS (PAKTUUECKOTO MaTepHaia B 00beMe MPOrpaMMBl.
4. Jloruka, CTpyKTypa U TPaMOTHOCTb M3JIOKEHHS BOIPOCA.
5. YMmeHue cBA3aTh TEOPUIO C MPAKTUKOM.
6. YmMmenue nenath 0000IIEHNS, BEIBOIBI.

Ne ii/m

Onenka

Kpurepun oneHku

1

O1ianyao

MarucTpaHT JOJKEH:

- MPOJEMOHCTPUPOBATH INTyOOKOE U MPOYHOE YCBOCHHE
3HAaHUW POrpaMMHOI0 MaTepuana;

- UCYEPIIBIBAOIIIE, [TOCJIEI0BATEIBHO, TPAMOTHO U
JIOTUYECKU CTPOMHO U3JIOKUTHh TEOPETUUECKUN MaTEpHal,
- MPaBWIBHO (HOPMYIUPOBATH OMPEICICHUS;

- MPOIGMOHCTPUPOBATH YMEHHSI CAMOCTOSTEILHON PabOThI
C JIUTEPATypOH;

- YMETh CAETATh BBIBOJBI [10 U3JIArA€MOMY MaTEpUay.




2 Xoporio MaructpaHT JOJKEH:
- IPOJIEMOHCTPUPOBATD JOCTATOUHO MOJHOE 3HAHHE
IPOrPaMMHOTO MaTepHana;
- MIPOJAEMOHCTPUPOBATH 3HAHHE OCHOBHBIX
TEOPETHYECKHUX MTOHATHIA;
JOCTaTOYHO IMOCIIEI0BATEIBHO, TPAMOTHO M JIOTHYECKU
CTPOMHO HM3JIaraTh MaTepual;
- MPOAEMOHCTPUPOBATH YMEHHE OPUCHTUPOBATHCS B
JIUTEpPATypE;
- YMETh ClIeNaTh JOCTATOYHO 0OOCHOBAHHBIE BHIBOJIBI 10
U3J1araéMoOMy MaTepHuaiy.
3 Y a0oBiIeTBOPUTENBEHO | MarucTpaHT JOJHKEH:
- - IPOJIEMOHCTPUPOBATH OOIIIEE 3HAHUE U3Y4aeMOTr0
Mare puana;
- TI0Ka3aTh o0Iee BJIaJCHNE MOHATHIHBIM arapaToM
JHMCHUIITHHBL;
- YMETh CTPOUTH OTBET B COOTBETCTBUH CO CTPYKTYpOU
M3J1araeMoro BOIpoca;
3HaTh OCHOBHYIO PEKOMEHAYEMYIO IIPOrpaMMoil y4eOHYI0

JIUTEparTypy.

4 HeynoBnerBopurensHo | MarucTpant 1eMOHCTPUPYET:

- HE3HAHUE 3HAYUTEIbHON YaCTU IPOrPaMMHOTO
MaTepuana,

- HE BJIQJICHUE IOHATUHWHBIM aIllapaToM JUCIUTUTHHEI;

- CYLIECTBEHHbBIE OIIUOKHU MPU U3II0KEHUU YIeOHOTO
MaTepuana,

- HEyMEHHE CTPOUTH OTBET B COOTBETCTBUU CO CTPYKTYpOit

4.3. KoutpoJbHasi pabora

Boinonnsiercss B nmucbMeHHOM QopMme. Ilpyu oLieHke KOHTPOJIbHOM paboThI
YUUTBHIBACTCSL:

1. IlpaBunbHOCTH OPOPMIIEHHS] KOHTPOJIBHOU PaOOTHI

2. YpoBeHb cPOPMUPOBAHHOCTH KOMITETEHIIHIA.

3. VYpoBeHb YCBOEHUS TEOPETHUYECKUX  IIOJIOKEHUH  JAUCLUIUIMHBI,
IPAaBUJIBHOCTH (POPMYIMPOBKH OCHOBHBIX MOHATUN M 3aKOHOMEPHOCTEH.

4. YpoBeHb 3HaHUS (DaKTUYECKOTO MaTepualia B 00beMe IPOrpaMMBbl.

5. Jloruka, CTpyKTypa U IpaMOTHOCTh U3JI0KEHUS MUCbMEHHOU paOOThI.

6. YMeHue CBA3aTh TEOPUIO C IMTPAKTUKOM.

7. YMeHnwue nenatb 0000IIEHNS, BEIBOJIBI.

Ne n/m Ounenka Kputepun onenkn

1 OT1innyHO MaructpaHT JOJKEH:

- TIPOJEMOHCTPHUPOBATH ITYOOKOE U MPOYHOE YCBOCHHE

3HaHUU NPOrPAMMHOr0 MaTepuana;

- UCYEPIIBIBAIOIIIE, TTOCIIEI0BATEIILHO, TPAMOTHO U JIOTHYECKH
CTPOMHO U3JI0KHUTh TEOPETUUECKUIN MaTepua;

- MPaBWIBHO (HOPMYIUPOBATH OMPEICICHUS;

- MPOJIGMOHCTPUPOBATH YMEHUS CAMOCTOSITEILHON PaOOTHI C

JIUTEpaTypoi;

- YMETb cJIeJaTh BBIBOBI IO M3J1araéMoOMy MaTepHaiy.

10




Xopo1o

MarucTtpaHT J0JIKEH:

- IIPOJEMOHCTPUPOBATH TOCTATOYHO IIOJHOE 3HAHUE
IIPOrPaMMHOT0 MaTepHUalIa;

- IIPOJIEMOHCTPUPOBATh 3HAHNE OCHOBHBIX TEOPETUYECKUX
TOHATHH;

JIOCTAaTOYHO I1OCJIEA0BATEIBHO, TPAMOTHO U JIOTUYECKHU
CTPOMHO M3J1araTh MaTepUa;

- IIPOJIEMOHCTPUPOBATh YMEHHUE OPUEHTUPOBATHCS B
JIUTEparype;

- YMETh CJIeNIaTh T0CTaTOYHO 0OOCHOBAHHBIEC BBIBOBI 10
U3JIaraeMOMY MaTepUay.

YIIOBJ'IGTBOpI/ITeJIBHO

MarucTpaHT JOJKEH:

- NIPOJEMOHCTPUPOBATh 00I1Iee 3HAHHE N3Y4aeMOI0
MaTepuaia,

- T0Ka3atrh o0llee BiIaJieHue MOHATHIHBIM anmnapaTom
JUCLUIINHBL,

- YMETb CTPOUTH OTBET B COOTBETCTBUH CO CTPYKTYpOM
U3J1araeMoro BOIIpoca;

- 3HaTh OCHOBHYIO PEKOMEHIYEMYIO IPOrpaMMOil yueOHyto

JUTEPATYPY.

HeynosnersopurensHo

MarucTtpanT 1eMOHCTPUPYET:

- HE3HAHHUE 3HAYUTEJIbHOW YaCTH NPOrPAMMHOT0 MaTepHaa;
- HE BJIQJICHUE MOHATUMHBIM anmnapaToM JIUCIUILIINHBL;

- CYLIECTBEHHbBIE OIIUOKYU MPU U3TI0KEHUU YIeOHOTO
Marepuana,

- HEyMEHHE CTPOUTH OTBET B COOTBETCTBUH CO CTPYKTYPOM
M3J1araeMoro BOIpoca;

- HEYMEHHE JIeJIaTh BbIBOJIbI 110 M3J1araéMOMY MaTepuaiy.
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Ipunoorcenue
["ocynapcTBeHHOE aBTOHOMHOE 00pa30BaTEeNbHOE YUPEKICHUE
AcTtpaxaHckoil o0nacTu

BBICILIETO NMPO(HECCHOHAIBHOI0 00pa30oBaHus
«AcCTpaxaHCKHI MHKEHEPHO-CTPOUTEIIbHBIA HHCTUTYT»

kadenpa PuMUT
BonpochI 1151 MOATOTOBKHU K YIK3aMeHY

110 JUCHUITIIMHC MAaTCMATHYCCKOC
MOACIUPOBAHHUEC ITPOLICCCOB B KOMIIOHCHTAX TITPHUPOAbIL

Kaxkwue Orp1BaroT Mmoaenu?

Knaccudukarus mojeneit no cnocodam npuMeHEHUs!.

[Tpumepsl MozieTIEl B MEIHOPAIIMK U TIPUPOIA000YCTPOICTBE.

Urto Takoe ¢puznueckoe MoJIeIMpoBaHue?

[TpuBenute npuMepsbl PU3NIECKOTO MOJICTUPOBAHUS B TIPUPOI000YCTPONCTRBE.
UTo Takoe aHAJIOrOBOE MOJIEIMPOBAHKE?

Urto Takoe MmaTeMaTH4ecKasi MOJENb?

YTo Takoe CTOXaCTHUYECKOE MOI[GJ'II/IpOBaHI/Ie?

© © N o g~ w N E

Kaxk npoBepuTh 10CTOBEPHOCTH PE3YyJIHTATOB MOJICIUPOBAHNS?
10.Yto Takoe MaTeMaTH4eCKOe IETEPMUHAHTHOE MOJIEITUPOBaHUE?
11.Kak cBs3aHbI CTOXaCTUYECKOE U JETEPMUHAHTHOE MOJICTUPOBAHNSA?
12.Y10 Takoe mpoBOANMOCTH?

13.Kak nposBiisitoT cedst 6GapbepHbIe CBOWCTBA KOMITOHEHTOB TIPUPOIHI?
14.Kak miposBJISIIOT ce0s1 €MKOCTHBIE CBOMCTBA KOMITOHEHTOB MPUPOIBI?
15.Yt0 Takoe BOJIHBII PEXKUM MOUBbI?

16.Yto Takoe BOJHO-(DHU3UUECKUE CBOMCTBA TIOYBHI?

17.0t1 4dero 3aBUCUT NOTEHIIMAJ IOYBEHHOU BiIaru?

18.Yto Takoe BIaroeMKOCTh ITOYBHI?

19.Yt0 Takoe HaMMEHbIIIasi BJIArOEMKOCTh?
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20.YTo Takoe mouBeHHbIE TUApOPU3nUecKre GyHKIUN?

21.C 4eM cBsi3aH TUCTEPE3UC OCHOBHOM TMIAPOPU3NIECKON XapaKTePUCTUKN?

22.Yt0 Takoe nenpotpaHcdepHbie GyHKIAN?

23.Yto Takoe moaens SWAP?

24.Kak npuMeHsieTcsl ypaBHEHUE BOJJHOTO OasiaHca B mogenu SWAP?

25.Kak oToOpakaroTcst 3aKOHBI IBU)KEHHUS TTOYBEHHOM Bilaru B Mojieiu SWAP?

26.Kak yuuTbiBaeTcs 0TOOpP BOJIbI KOPHSMHU PAaCTEHUIT?

27.Kak npumeHsieTcss 4YHMCICHHOE pelleHHe ypaBHeHHMs Puuapica B Mojenu
SWAP?

28.Kakue HoHBI Yallie BCEro paCTBOPEHBI B MIOYBEHHOMN Biare?

29.KakoBbl TJ1aBHBIE MEXaHU3MbI [IEPEHOCA PACTBOPEHHBIX BEIIECTB B [TOYBE?

30.Kakwue mporecchl mepemenienus coeil B mouse moaenupyer SWAP?

31.B yem 3axirouaeTcs MOACIUPOBAHUC IICPCHOCA PACTBOPCHHBIX BCHICCTB?
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["ocynapcTBeHHOE aBTOHOMHOE 00pa30BaTENbHOE YUPEKACHNUE
AcTtpaxaHckoil o0nacTu
BBICILIETO NMPO(ECCHOHAIBHOT0 00pa3oBaHus
«AcCTpaxaHCKUI MHKEHEPHO-CTPOUTEIIBHBIA HHCTUTYT»

kadpenpa PuMUT
IIpuMepHBIA KOMILUIEKT 3aaHUI 111 KOHTPOJbHON padoThI

110 JUCHUITIIMHC MAaTCMATHYCCKOC
MOACIUPOBAHHC ITPOLCCCOB B KOMITIOHCHTAX ITPUPOAbI

Bapuanr 1

Onpenenuts paBHOBECHOE COCTOSIHME MeTalla, COPOUPOBAHHOMN MOYBOM.
Bapuant 2

[IpousBecTu pacy€T coepkaHusl TKEIBIX METAUIOB B CHEXKHOM TTOKPOBE U
NOCTYIJIEHUSI UX B BOJHBIE UCTOYHUKH.

Ta6.. 1. CKopocThb OCakIeHUs TAKEIBIX METAILIOB, MI/ (M2/Mec)

Metana Mapranen Menn Inak CBunen
1 nepuon CkopocThb 1,164 0,029 2,003 0,145
ocaXkJaeHus Oj, M/C,
2 nepuog CKopocTh 0,145 0,072 0,391 0
ocaxJIeHus Oi, M/C
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["'ocyapcTBEHHOE aBTOHOMHOE 00Pa30BaTEIbHOE YUPEXKIECHUE
AcTtpaxaHckoil o0nacTu
BBICILIETO NMPO(ECCHOHAIBHOT0 00pa3oBaHus
«AcCTpaxaHCKUI MHKEHEPHO-CTPOUTEIIBHBIA HHCTUTYT»

kadpenpa PuMUT
IIpumepHBIA KOMIUIEKT 3aaHUI 1J15 coO0eceJ0BAHUSA

110 JUCHUITIIMHC MAaTCMATHYCCKOC
MOACIUPOBAHHC ITPOLCCCOB B KOMITIOHCHTAX ITPUPOAbI

1. Paccuurtath YPaBHCHHUC 3aBUCHUMOCTH COACPIKaHUA KCJIC3a
MAaraCTUuTOBOI'O y OT COACPIKAHHUA KCIIC3ad O6IHGTO X B pyac.

2.  Ilo nmpoctupanuio pyJgHOro Teja OT MPOU3BOJIHHOM TOUYKH OTCUETA Ha
pacCTOSTHUU Xj OT Hee HU3MEepeHa MOIMHOCTh Yi (Tabm.). Tpebyercs paccuuTarh
napaboIMYEeCKyI0 3aBUCUMOCTh MOIITHOCTH JIMH3000pa3HOTO PYAHOTO TEJa.

Tabauua. Pacdet mapaboiamdeckoi 3aBUCUMOCTH, alllIPOKCHUMHPYIOIICH
M3MEHEHUE MOITHOCTH PYAHOIO TeJia

Ne Hcxoannie maHHEBIE, -
n/m v
Xi Yi Xi2 Xi3 Xi4 X Yi Xi2 Yi yi2

1 2 0,7 4 8 16 14 2,8 0,49

2 6 1,3 25 | 125 625 6,5 32,5 1,69

3 7 2,6 49 | 343 2401 18,2 127,4 6,76

4 9 2,8 81 | 729 6561 25,2 226,8 7,84

5 12 2,0 144 | 1728 20738 24,0 288,0 4,00

6 14 1,8 196 | 2744 | 38416 25,2 352,8 3,24

7 16 1,0 256 | 4096 65536 16,0 256,0 1,00

8 19 0,4 381 | 6859 | 130321 7,6 144.4 0,16
Cymma 84 12,6 1116|18632| 204612 124,1 1430,7 25,18
Cpennee | 10,5 1,575 139,5| 2079 33076 15,51 178,8 3,148
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["'ocynapcTBeHHOE aBTOHOMHOE 00pa30BaTENbHOE YUPEKICHUE
AcTpaxaHcKoil o0sactu
BBICILIETO TPO(HECCUOHATIBEHOTO 00pa30BaHUs
«AcCTpaxaHCKHI HHKEHEPHO-CTPOUTEIIbHBIA HHCTUTYT)

Kadenpa GuMUT

BOHPOCBI AJIA KOJUIOKBHYMaA

IO JUCHUITIIMHE MATCMATHYCCKOC
MOACIMPOBAHNC ITPOLCCCOB B KOMITIOHCHTAX ITPHUPOAbL

Kakue ObiBarotr Moaenun?

Knaccuduxanus moneneit mo cnoco6am NpuMEHEHUS.

[Tpumepsl Mojiemelt B MEIHOpAIMH B IPUPOI000YCTPOMCTBE.

Uro Takoe ¢puznyueckoe MoJIeIMpoBaHre?

[TpuBenuTe npuMepsl (PU3NIECKOTO MOJICTUPOBAHKUS B IPUPOI000YCTPOMCTRE.
UTo Takoe aHAJIOrOBOE MO/JIeIMpOBaHKE?

Yto Takoe MaTeMaTHIecKast MOJIE/b?

YTo Takoe CTOXaCTHIECKOE MOJCTHPOBAHHE?

© © N o 0 &~ w D E

Kax npoBepuTh 10CTOBEPHOCTD PE3yJITATOB MOJEIUPOBAHNUSA?
10.Yro Takoe MaTeMaTHIECKOE IETEPMUHAHTHOE MOJICITUPOBaHNE?
11.Kak cBsi3aHbl CTOXaCTUYECKOE U IETEPMUHAHTHOE MOJICTTUPOBAHUS?
12.Y10 Takoe mpoBOAUMOCTH?

13.Kaxk nposiBisitoT ce0si GapbepHbIe CBOMCTBA KOMIIOHEHTOB IMPHPOIBI?
14.Kak miposiBIISIFOT ce0si €MKOCTHBIE CBOKMCTBA KOMITOHEHTOB MPUPOIHI?
15.YTo0 Takoe BOJHBIN PEXUM ITOUYBBI?

16.Yto Takoe BOJHO-(DHU3UUECKUE CBOMCTBA MIOYBHI?

17.0T 4ero 3aBUCUT NOTEHIIMAJ IOYBEHHOW BJIaru?

18.Yto0 Takoe BIaroeMKOCTh MOYBHI?

19.Yt0 Takoe HaMMEHbIIas BIIATOEMKOCTh?

20.Yto Takoe noYBeHHbIE ruApopu3ndeckre PyHkunm?
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21.C 4eM CBsI3aH TUCTEPE3UC OCHOBHOM TMIPOPU3NIECKON XapaKTePUCTUKN?

22.Yto takoe nenotpancdepubie GyHKImn?

23.Yt1o0 Takoe moaeiir SWAP?

24.Kak npuMeHsieTcsi ypaBHEHHE BOAHOT0 Oananca B mojenu SWAP?

25.Kak oToOpakaroTcs 3aKOHBI IBU)KEHHUS TTOYBEHHOM Bilaru B Mojieiu SWAP?

26.Kak yuntbsiBaeTcs 0TOOp BOJBI KOPHSIMHU PACTCHUIA?

27.Kak mnpuMeHseTcss 4YHCICHHOE peIIeHHEe YpaBHEHHMS Puuapaca B Momenu
SWAP?

28.Kakue HOHBI Yallle BCEro paCTBOPEHbI B MOYBEHHOM Biare?

29.KakoBbI T71aBHBIE MEXaHU3MBI TIEPEHOCA PACTBOPEHHBIX BEIIECTB B IMMOYBE?

30.Kaxkue nporieccol nepemenieHus coyieit B mouse mojenupyetr SWAP?

31.B 4em 3akir09aeTcss MOJCITUPOBAHKE TIEPEHOCA PACTBOPEHHBIX BEIIECTB?
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