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1. HEJIN U 3AJIAYHA JUCIHUIIJINHBI
1.1. leau AMCHUANINHBI
HU3YYCHHE TEPMOTa30IMHAMUYCCKUX TMPOIECCOB, TMPOTCKAMOIMMNX IPHU
no)kape B MOMEIISHUH (371aHUH, COOPYKEHHH), (POPMHUPOBAHUE MPECTABICHHUI O
NPUHIIAIIAX MAaTeMaTHYECKOr0 ONMHCaHMS (MOJCIUPOBAHMS) ITUX IPOIECCOB U
pacYeTHBIX METOAaX MPOTHO3UPOBAHUS OMACHBIX (PaKTOPOB MOXKapa B TOMEIICHUN
1.2. 3agauy ocBOEHHUS JUCHMIIINHBI
CdopMupoBath y 00ydaromierocsi 3HaHusi, yMEHUsI U HABBIKW OIEHKHU
HETaTHBHOTO BO3ICHCTBHS TTOpaXKaromux (DaKTOPOB IMoxkapa Ha YeJI0BEKa, 31aHHs,

COOPYXCHHS U OKPYKAIOIIYIO CPENY.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII
Jucnummza «IIporuozupoBanue onacHbIX (PakTOPOB MOXKapa» OTHOCUTCA K

JTUCIMIUTAHAM YacTH, (POpMUPYEeMON yJaCTHHUKAMHU 00pa30BaTEIIbHBIX OTHOIICHUN
osoka b1.

3. HEPEYEHD IIVTAHUPYEMBIX PE3YJBTATOB OBYUYEHMUSI 110
JAUCHUIIJIMHE
[Tponiecc m3yuenus nucuuiuinbbl «lIporHosupoBanue onacHbIX (HakTOpOB
MoKapay HampapJieH Ha (POPMUPOBAHUE CIAEAYIOMIMX KOMITETCHIIUH:
[IK-2 - CnocoOeH aHamuM3UpOBaTh COCTOSHUE CHUCTEMbl BHYTPEHHETO
KOHTPOJISI O’KapHOM OE€30MMaCHOCTH B OpraHu3aluu

Pe3yabTaThl 00y4eHus, XapaKkrepusywiimue

Komnerenuus
c¢hopMHPOBAHHOCTH KOMIIETEH U

[1K-2 3HaTh:

- OCHOBHBIE CITIOCOOBI MPOTHO3UPOBAHUS TUHAMUKHU
pa3BUTHSI OMTACHBIX (PAKTOPOB MOXKapa

- COBPEMEHHBIE MPOrPaMMHBIE IPOAYKTHI, PEAIN3YIOIIHE
MHTETPAIbHYIO MAaTEMAaTHYECKYIO MOZIEIb II0XKapa,
IPUKJIAHbIE TPOIPAMMbI HA OCHOBE 30HHBIX M IOJIEBBIX
MOJIEJIEN TOKapa

YMeTs.

- IPOTHO3UPOBATh Pa3BUTHE OMACHBIX (PaKTOPOB IMOXKapa;
- IPOBOJUTH OIEHKY IMOYKaPHOT'O PUCKA C TTIOMOIIIbIO
COBPEMEHHBIX TPOrPaMMHBIX ITPOJIYKTOB;

-IIPOBOJINTH PACUET IBAKyaI[MOHHOW COCTaBJISIONICH
pacuera nokapHoro pucka.

Bnaners:

- HaBBIKAMH M3YYCHHS TMHAMUKHA Pa3BUTHSI OMTACHBIX
(haKkTOpOB MoXkapa ¢ MOMOIIBI0 COBPEMEHHBIX
MIPOrPaMMHBIX ITPOJIYKTOB;

- HaBBIKOM MOJICITMPOBAHUS PACIIPOCTPAaHEHUI OTTACHBIX
(bakTOpOB Iokapa Ha 00BEKTE C TOMOIIBIO COBPEMEHHBIX
MPOrPaMMHBIX TTPOAYKTOB




4. OFBEM /INCIIUIIJIMHBI
O6mass  TpymoeMKOCTh  AUCHUIUIMHBL  «[IporHO3MpOBaHUE  OMACHBIX
(bhakTOpOB MokKapa» COCTABISIET 3 3.€.
Pacnpenenenue TpyA0€MKOCTH TUCIUIIMHBI IO BUJAM 3aHSATHI
ouHast popma 00yUeHuUs

Bcero | Cemectpsl

Bupl yueGHoI paboThI HACOB 5
AyYIUTOpPHBIE 3aHATHS (BCEro) 72 72
B Tom uucre:

Jlekuuu 36 36
[Tpaktruueckue 3anstus (I13) 36 36
CamocrosTebHas padoTa 36 36
Buibl mpoMeXyTOYHOM aTTecTalluy - 3a4eT + +
OO0m1ast Tpy10EMKOCTb:

aKaJIEMUYECKHAE YaChl 108 108
3a4.ejl. 3 3

3ao0uHasi popMa 00yueHus1

Bcero | Cemectpbl

Busr yuebHoM paboThI HACOR 7
AyIuTOpHbBIE 3aHATHUS (BCEro) 12 12
B ToM uucie:

Jlexknuu 6 6
ITpaktnueckue 3ansatus (I13) 6 6
CamocrosiTesibHasE paboTa 92 92
Yacbl Ha KOHTPOJIb 4 4
Bu bl mpomMexxyTOYHOM aTTecTaluuy - 3a4eT + +
OO6m1ast Tpy10eMKOCTb:

aKaJIeMHUYECKHE Yachl 108 108
3a4.el. 3 3

5. COAEP KAHUE JUCHUIIVIMHBI (MOAYJIS)
5.1 Conep:xkanue pa3gejioB JAUCHUIVIMHBI W pacnpeaejieHue
TPYA0EMKOCTH 110 BHIaM 3aHATHI
ouHasi Gopma o0yueHHs

HJ\/I‘; HaumMeHnoBaHue TeMbl Copeprkanue pazjena Jlexny I;ISSK CPC Bzzl;o,
1 [OcHoBHbIE MONOXKEHUS U Ouznueckue BEJINYUHEI,
TIOHATHS MT0KapHBIX xapakrepusyompe O®PII B KOIMYECTBEHHOM
PHCKOB, a TaKKe METOJI0B  |OoTHOWIEHHH. [IpeeslbHO A0y CTUMBIE 3HAUCHHS
nporao3upoBanus onacHeIx |ODII. Lenun u 3amauu onpexneneHus (pacuéra)
(axropoB noxapa (ODII). |pa3nmuuHBIX BHAOB TIOXKAPHBIX PHUCKOB IS
pa3nu4HBIX ~ 00BEekTOB. WX  KpuTHYeckue 6 6 6 18

HOPMAaTHBHbIC 3HAYCHHUS.

Ompenenenue (XapakTepucTrKa)
pa3NMYHBIX ~ BHAOB  TIOKApHBIX  PHCKOB.
HopMmaruBHbIE  JOKYMEHTBHI, OMpPEIEISIONINe
no>kapHble puckd. Kakue BETUYMHBI BXOIST B




dbopmyiy ompeneneHus pacyETHOW BEJIHMIHHBI
HHAMBUIYAIBHOTO T0KapHOTO pucka. OCHOBHbIC
TpeOOBaHUsI K  ONPEHACICHHIO  MOKapHOU
OMAaCHOCTH MPOU3BOICTBEHHBIX 0OBEKTOB.

OCHOBHBIC ITOHATHSA U
YPaBHEHHUS HHTETPATbHON
MaTeMaTHYEeCKON MOIEIH
MoXapa B MOMEIICHUH.

HcxoaHble MONOXKEHHS U OCHOBHBIE IOHSATHSA
HHTETPAJIbHOTO METOAa TEPMOJMHAMHYECKOTO
aHanu3a noxapa. CBoicTBa ra3000pa3sHOM cpesbl
B TOMEIIEHUH Tpu Tnoxkape. MHTerpanbHbIH
METO/]] OTIMCAHUS COCTOSIHUSI Ta30BOW CPE/IbI IPH
moxape B momemnieHHH. JlpIMooOpa3oBaHHE U
mapaMeTpsl  AbIMa, OOpa30BAaHHOTO TBEPABIMHU
yactuamu.  CBsI3p  MEXIy  ONTHYECKOH
IUTOTHOCTBIO ABIMA U JATbHOCTHIO BUAUMOCTH.
JubdepeHunanbHble ypaBHEHHUsS HHTETPATBbHOM
MaTeMaTHUYECKOH MOJIeNU no’xapa,
OIICHIBAIONME HHAMHUKY OIACHBIX (aKTOPOB
noxapa. HavanbHele ycnoBus W ycioBuA
oxHO3HaYHOCTH. Kiaccndukamus M CyIIHOCTD
HWHTETPAIILHBIX ~ MaTeMaTHYEeCKHX  Mojeneit
noxkapa. MaremaTH4eckasi IOCTAHOBKA 33/1a4U O
nporuosupoBanu O®II Ha ocHOBe NONHOH
cucteMbl  AnddepeHIUanbHbIX  ypaBHEHHUI
UHTErpajgbHON MOJIENIN NOXKapa.

18

I'azoo0MeH nomMeneHuit 1
TemnopusnIecKue
(yHKIMH, HEOOXOTUMBIE
U1 3AMKHYTOTO OITMCAHUS
HoXapa.

Pacnipenenenue JlaBJIECHU I o BBICOTE
noMemieHus. [170CKOCTh paBHBIX JaBICHUH U
pexumbl paboTsl poema. Pacuer pacxoxa rasa,
BBIOpachlBaeMOro  uepe3  mpoemsl.  Pacuer
pacxoja Bo3/yXa, MOCTYMAIOILErO YePe3 IPOEMBI.
Bnusaue BeTpa Ha ra3000MeH.

OneHka BEIMYMHBI TEIUIOBOTO TIOTOKa B
OTpaKIACHHS. DMnupuyecKue "
MOTy3MINPUIECKHE METOJIBI PacueTa TeIIOBOTO
IOTOKa B orpaxaeHus. Meronel pacuera
CKOPOCTH BBITOPAHMS TOPIOYUX MaTepHaloB U
CKOPOCTH TETUIOBBIIETICHHSI.

18

Marematndeckas
IIOCTAaHOBKA 3a1a4H O
nuHamuke ODII B
HavaIbHOH cTaTuu moxapa.

Knaccuduxanmst HMHTETPATBHBIX Mozenei
noskapa. MiHTerpanpHas MaTeMaTH4YecKas MOJEIb
HoxXapa JJIsl UCCIIE0BaHUs JUHAMMKU OIACHBIX
(hakTOpOB MOXkKapa W €e YNCICHHAs peaTn3arys.
WurerpanbHas MaTeMaTH4ecKas MOJelb
HayaJlbHOM  CTaiuMM  ToOXapa MW pacuer
KPUTHYECKOH IPOJOJDKUTENBHOCTH OXKAapa.

18

IIpornosuposanne ODII
IIPY TYIICHUU [105Kapa C
HCTIONIb30BaHUEM
HHTErpaabHOIO0 METOAA.

Pacuer  KpPUTHYECKHX  3HAYEHHH  CPEIHUX
[apaMeTpoB COCTOSIHHS CPEIbl B MOMEIICHHH.
Pacuer ko3¢duimenTa TEIIONOIOMECHHS TPU
OTIpeIeTICHUN KPUTHIECKOH MPO/I0IDKHTEIBHOCTH
moxkapa. PeXHM [OJHOCTBIO —Pa3BHBILIETOCS
T0Kapa U TeMIIEPaTyPBl, IPH ITOM JOCTUraeMbIe.
BbiOpoc mnaMeHH W3 TOPSLICTO MOMEIICHHS.
PacmpocTpaneHde mokapa M3 MOMELICHHS.
OCOGCHHOCTH pa3BUTHS IOXapa B IKHJIBIX
30aHMsX, OOIIECTBEHHBIX 30aHMsIX,
[POM3BOACTBEHHBIX U CKJIAACKHX IMOMEIICHMSIX,
CENBCKOX 035 FICTBECHHBIX 00BeKTaX, Ha
TpaHCIopTe.

18

OCHOBHBIE IIOJI0XKEHUS
30HHOTO MO/ICITUPOBAHUS
1no>xapoB. YuncieHHast
peanm3anys 30HHOU
MOJICIH.

OcCHOBBI
nmuddepeHmansHOTO
(moneBoro) MmeToaa
nporHozupoBanus ODIL.
UwncneHHas peanu3aiys
M0JIEBOI MO IeIH.

OCOOCHHOCTH  paclpeieNieHHst  JIOKaJbHBIX
TapaMeTpoB COCTOSIHHS Ta30BOM CpeAbl BHYTPH
HOMEIIeHNs B HAYaJIbHOW CTaAMH HoXKapa U IpH
JIOKANBHBIX MOXKapax. PasneneHue npoctpaHcTBa
BHYTpH TI0kapa Ha 30HbL. OmnpezeneHue IOTOKOB
Macchl ¥ SHEPrHy M3 KOHBEKTUBHOW KOJIOHKH B
TPUMOTOJIOUHBIH CJIOW Ha OCHOBE TEOpPUH
cB00OOHO TypOyIeHTHO KOHBEKTUBHOHI CTPYH.
JuddepennnanbHble ypaBHEHNS] MAaTEPUaIbHOTO
OaraHca Tra30BOH cpembl W €e KOMIIOHEHTOB,
OajaHca ONTHYECKOrO KOJIMYECTBA JbIMa U
OHEPIUr I l'lpI/Il'IOTO.]'IOLlHOf/i 30HbI npu
OTCYTCTBUH razooOMeHa c BHEIIHEH

18




atMocgepoit. Jnddepenimansasie ypaBHEHUS
JIBWKEHUSI HIDKHEH TpaHMLBl IMPHUIOTOJOYHOU
30HbI. HawanpHble ycioBusi. Maremaruyeckas
TOCTAaHOBKA 3ama4qn npu razoobMeHe
MPUTOJIOYHOIO CJI0S C BHEIIHEH cpenod u
M3MEHSIOLINMCS CO BPEMEHEM 04aroM I1oxxapa.

CymHocTh Iud@epeHIuaIbHOr0 METoJa, €ro
MHGOPMATHBHOCTE W 00JAcTh MPAKTUIECKOTO
ucnons3oBanusi.  COBpeMEHHOE  COCTOSHHE
BOTIpOCA. Uncnennas peanm3anus
i depeHInanTbHON MaTeMaTHYeCKOH MOJISIH.

BazoBas cucreMa nuddepeHaIbHbIX
YpaBHEHHH B YaCTHBIX MPOM3BOIHBIX IS
omucaHuss TYpOYJEHTHOTO HECTalMOHAPHOTO
JBIDKEHHMS 1 IIPOIIECCOB TEIUIO- U MaccomepeHoca
B MHOTOKOMITOHCHTHOH Ta30BOH CMECH C y4EeTOM
XMUMHUUYECKUX peakiii 1 00pa3oBaHus IbIMOBOTO
a’3po30JId. TypOynenTHast BSI3KOCTb,
TEIUIONPOBOHOCTh u nmuddysus.
Anrebpandeckast Monenb TypOyiaeHTHoctu. K-g
MOJIeNb TypOyJICHTHOCTH. | paHWYHBIC YCIOBHS
JUIst MapaMeTpoB TypOyJIEeHTHOCTH Ha
OrpaxAeHMsIX. MoJenupoBaHe  IPOLECCOB
ropeansi.  OpHocTymeHuarass — HeoOpaTuMmas
OpyTTO-peakuus MEXITY TOPIOYHM u
oKHcIHTENeM. JIByXCTymeHuaTass peakmusi u
oOpasoBaHue cakh. MareMmaTHdeckas MOJEIb
00pazoBaHusl, KOAryJsIUU U IEPEHOCa JHIMOBOTO
asposona.  [lormomenwe, paccemBanme W
ocna0yieHne CBeTa B adpo3olie. PagmarmoHHBIH
TEIUIOIIEPEHOC B HEMpo3payHod  cpene.
VYpaBHeHHe TIepeHOCa TEIIOBOTO H3ITy4YeHUs,
METO/IBI PEIICHNUS 3aJa4H O IIEPEHOCE TETII0BOTO
M3JIy4eHUsT — TOTOKOBBIH, JU((dYy3HOHHBIH,
IUCKPETHBIN U craTucTHdecknit (MonTe-Kapio).
I'panmdaHele ¥ HayanbHBIE  YCIOBHS — Ha
OTPAXAAIOIINX MOBEPXHOCTSX M HA IIOBEPXHOCTH
TOpIoYero. YcioBHs B CEUCHHAX IPOEMOB H B
npuieraromeif K HAM BHEIIHeH obsactu

MPOCTPAHCTBA. Knaccudukanus
JuddepeHIaIbHBIX MOJIeNei oXapa.
Hroro 36 36 36 108
3a04Has popma o0ydeHust
HJ\/I‘; HaunmMeHnoBaHue TemMbl CopeprxaHue paszaena Jlexny I;IE::K CPC Bizzo’
1 [OcHoBHble monoxeHust 1 |Pu3nUeckue  BENUYHHBI,  XapPAKTEPH3YIOIIHE
TIOHSTHS TOXKAPHBIX O®PII B  KOJNMYECTBEHHOM  OTHOILICHHH.
PHUCKOB, a Takxke MeToioB  (IIpenensHo pmomyctumsle 3HaueHus O®DIL. Lenu
MPOTHO3UPOBAHUS OMACHBIX |[U 3aJadl ompejencHus (pacuéra) pasIHIHBIX
¢axropos noxxapa (O®II). |BHEOB MNOXKAPHBIX PHCKOB JUIL  Pa3iIMYHBIX
00bekTOB. X KpHUTHYECKHE HOPMAaTHBHBIC
3HAYEHHS.
Ompenenenne  (XapaKTepUCTHKA)  Pa3IHMIHBIX 2 - 14 16
BUJIOB TIOKapHBIX pucKoB. HopmaTuBHbIE
JOKyMEHTHI, OIIPEEIIIOMMIe MOXKAPHBIE PHCKH.
Kakne BeqmumHBl  BXOAAT B (opmyiy
onpeeneHus pacuéTHoi BEJMYMHBI
WHAVMBUIYJILHOTO TI0’KapHOTO pucka. OCHOBHEIE
TpeOOBaHMA K  ONpPEICICHHUIO  IOXKAPHOU
OTIaCHOCTH MPOW3BOJICTBEHHBIX OOBEKTOB.
2 |OcHOBHBIC HOHATHSA 1 HcxoaHple MONOXKEHHS W OCHOBHBIE MOHSTHS
YpaBHEHHUS HHTETPAIbHOW |MHTErpalbHOTO METOJa TePMOJANHAMHYECKOTO
MaTeMaTH4ecKoi MoJenu |aHaiu3a noxapa. CBoHCTBa ra3000pa3HOM cpesbl
ToXapa B HOMEIICHUH. B TIOMEIICHMH NpH moxape. HHTerpambHbIi
METOJ ONUCAaHKA COCTOSHHS I'a30BOM Cpeabl pU 2 - 14 16

mokape B momenieHuH. J[piIMooOpa3oBaHue U
mapameTpsl JpIMa, OOpa3oBAaHHOTO TBEPIBIMHU
YaCTHUIIAMH. CBa3b MEXIy ONTHYECKOH
IUIOTHOCTBIO JbIMA M JAIbHOCTBIO BUAMMOCTH.




JudbdepeHnnanpaple ypaBHEHUsS HHTETPAITBHOM
MaTeMaTH4eCcKOi MOJENH noxapa,
OIMMCHIBAIOIME JMHAMHUKY OINAcHBIX (aKTOPOB
noxapa. HavanpHble yCIOBHSA H  YCIOBHS
oxHO3HaYHOCTH. Kiaccudukamuss M CyIIHOCTB
UHTCTPAJbHBIX ~ MaTeMaTUYecKUX  MoJelel
noxapa. Maremarndeckas IOCTAHOBKA 3a7adH O
nporHo3upoBanun O®PII Ha ocHOBe mNOJHOMN
cucteMbl  auddepeHIUaNbHBIX  ypaBHEHUIH
HMHTETpaIbHOM MOJIENHN MOKapa.

l'az000MeH moMemenuit u
TeTIo GU3NYECKHe
(byHKIMH, HEOOXOJUMBIE
JUIS 3aMKHYTOTO OTTHCAHUS
noxkapa.

Pacnipenenenue JlaBIeHU I o BBICOTE
noMemieHus. IIIOCKOCTh PaBHBIX JaBIECHUH H
pexxumbl paboTsl poema. Pacuer pacxona rasa,
BEIOpaceIBaEMOro  depe3  ImpoeMmbl.  Pacuer
pacxofia BO3lyxa, IOCTYIAIOIEro yepe3 MpoeMbl.
BnusiHue BeTpa Ha ra3000MeH.

OmeHka BEIWYMHBI TEIUIOBOTO TIOTOKa B
OTPaXKICHHUS. DMmnupuyecKue u
MOy OMIUPUYECKUAE METOJBl pacdeTa TEIUIOBOTO
oToKa B orpaxjeHus. Meroasl pacuera
CKOPOCTU BBITOPaHHsl TOPIOUUX MAaTepPHANlOB U
CKOpPOCTH TEIJIOBBLICIICHUS.

16
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Marematuueckas
TMOCTaHOBKA 3aJIauH O
nuHamuke ODII B
HavyallbHOM CTaJ UM MoKapa.

Knaccudukarms UHTETPATBHBIX Mozeneit
noxapa. MHTerpanbsHas MaTeMaTHIecKasl MOJIeNb
Ho’Kapa AJs UCCIEAOBAHUS JTMHAMMKH ONAaCHBIX
(akTOpOB MOkKapa M ee YNCICHHAS peaTu3arys.
WurerpansHas MaTeMaTHIecKast MOJIeNb
HAayaJbHOM  CcTagMuM  TOXapa M pacyer
KPUTHYIECKON MPOJIOIDKUTEIFHOCTH MOXKapa.

16

18

IIporuno3uposanue OPII
TIPY TYIICHUH TI0Kapa ¢
HCHOJIb30BaHUEM
HHTETPAIbHOTO METO/A.

Pacuer kpuTHuecKMX ~ 3HauUE€HUM  CpeAHHX
apaMeTpPOB COCTOSHHS CPEAbl B TOMEIICHUH.
Pacuer xo3d¢dunmeHTa TEIUIONOTIOMEHUS TPHU
OTIpEAEIICHNH KPUTHIECKOH POJOIDKUTEIBHOCTH
noxkapa. PeXHM IIOJHOCTBIO Pa3BUBILIETOCS
T0Xapa ¥ TEMIEPATyPhl, IPH 3TOM JOCTHUTaeMBIE.
BriOpoc miamMeHH W3 TOPSIIEro IOMEIICHUS.
Pacripoctpanenne moxkapa W3 MOMEIICHHS.
OCOOCHHOCTH pa3BHTHA TMOXKapa B IKHIBIX
3/IQHUSIX, 00IIECTBEHHBIX 3JIaQHUSX,
TIPOM3BOJICTBEHHBIX M CKJIAJCKAX IOMEIICHHUSX,
CENIbCKOX 03 HCTBEHHBIX 00BeKTaX, Ha
TpaHcHopTe.

16

18

OCHOBHBI€ MOJIOKEHHUS
30HHOTO MOJICJTHPOBAHUS
noxapoB. UncnenHas
peanu3anus 30HHON
MO/ICIIH.

OCHOBBI
muddepeHmansHOTO
(moneBoro) Merona
nporaosupoBanus ODIIL
UncneHHas peanu3amnus
10JIEBOI MOJIETIH.

OcoOeHHOCTH  pachpenieieHus]  JIOKAJIbHBIX
TapaMeTpoB COCTOSHHS Ta30BOM CpPeAbl BHYTPH
TIOMEIIEeHNs B HAaYJIbHOM CTaJuy M0Xapa U Ipu
JIOKaNbHBIX MoXkapax. Pa3nenenne nmpoctpancTaa
BHYTpH TI0kapa Ha 30HbL. OmpezeneHue I0TOKOB
MAacchl ¥ SHEPTHU U3 KOHBEKTUBHOW KOJIOHKU B
MPUIIOTOJIOYHBIA CIOH Ha OCHOBE TEOPUH
CBOOONHOI TYpOyJICHTHOW KOHBEKTUBHOU CTPYH.
JubdepeHunanbHble ypaBHSHHS] MATEPUATLHOTO
OayaHca Tra3oBOH cpeabl W €e KOMIIOHEHTOB,
OajaHca ONTHYECKOTO KOJIMYECTBA JbIMa U
SHEpPrHU JUI1  TPUIOTONOYHOM 30HBI  IIpH
OTCYTCTBUH razoobMeHa c BHEIIHEH
atMocdepoit. Juddepennmansapie ypaBHEHUS
JIBWKECHUSI HIKHEH TpaHUIbl MPUIOTOIOYHON
30HbI. HawanbHble ycioBusi. Maremarnyeckas
TIOCTAaHOBKA 3ama4qn npu razoobmMeHe
MPUTOJIOYHOIO CJI0S C BHEIIHEH cpenod u
M3MEHSIOLINMCS CO BpEMEHEM 04aroM roxapa.

CymHocTh IudQepeHnaIbHOr0 METOJa, €ro
MHGOPMATHBHOCTE M 00JacTh MPAKTUIECKOTO
ucrnonb3oBanuss.  COBpEMEHHOE  COCTOSIHHE
BOTIpOCA. UucnenHas peanm3anus
nudbepeHnnanTbHOM MaTeMaTHYECKOH MOISITH.

Bazosas cucTeMa nudhepeHnmanTbHBIX
YpaBHEHHH B YaCTHBIX NPOM3BOIHBIX IS
omucaHuss TYpOYJCHTHOTO HECTalHOHAPHOTO
JIBIDKEHMS M IIPOIIECCOB TEIUIO- M MacconepeHoca

16

18




B MHOTOKOMITOHCHTHOH Ta30BOM CMECH C YIEeTOM
XMMMYECKUX PEaKIUi U 00pa30BaHUs IbIMOBOTO
a3po30JIs. TypOynenTHas BSI3KOCTb,
TEIIOMPOBOIHOCTD u nuddysus.
AnreOpandeckast MoJenb TypOyiaeHTHOcTH. K-g
MOJeb TypOyJIeHTHOCTH. [ paHWYHBIE YCIIOBUS
JULSE IapamMeTpoB TypOyJICHTHOCTH  Ha
orpaxJeHusX. MOoJeIMpoBaHHE  IMPOLECCOB
ropennsi.  OpHoctyneHuatas — HeoOpaTHMas
OpyTTO-peaKuus MEXIY TOPIOYUM "
okHciuTenaeM. JIByXcTymeHuaTass peakiys |
oOpa3oBaHue caxu. MaTemaTHueckas MOJENb
00pa3oBaHust, KOATYJIILMH U IEPEHOCa IBIMOBOTO
asposons.  Ilomomenue, pacceuBaHue U
ocnabieHne cBeta B a’po3osie. PaananoHHBII
TEIUIONIEPEHOC B HEMpO3payHoi  cpene.
VpaBHeHHE MepeHoca TEeIJIOBOTO H3IIy4eHHs,
METOIbI PEIICHHs 3aJa491 O TIEPEHOCE TEIIOBOTO
M3IIydeHHsT — MOTOKOBBIH, IU((dYy3HOHHBIH,
JIUCKPETHBIN U cTaTucTHdeckuid (Monre-Kapio).
I'panndHele ®  HayanbHBIE  YCJIIOBHS — Ha
OrpaXJAIOIMX TIOBEPXHOCTSX M Ha MOBEPXHOCTH
roprovero. YcioBus B CEUCHHUAX IIPOEMOB H B
mpuileraloIeii K HUM  BHEHIHeH oOractu
MPOCTPAHCTBA. Krnaccudukanms
JmudbepeHnInanbHBIX MOJIeNe oXkapa.

Hroro

92 104

5.2 Ilepeuensb J1aboOpaTOPHBIX padoT
He npeaycMoTpeHo yueOHBIM IJIaHOM

6. IPUMEPHAS TEMATHUKA KYPCOBBIX ITPOEKTOB (PABOT)

N KOHTPOJIBHBIX PABOT

B coorBercTBUM C y4eOHbIM IUJIAaHOM OCBOEHHE JUCHMIUIUHBI HE
IpelyCMaTPUBAET BBINOJIHEHUE KYpPCOBOIO MpoeKTa (padoThl) MM KOHTPOJIBHOU

paboTHI.

7. OUEHOYHBIE MATEPHAJIBI J1JIs1 ITPOBEJIEHUSA

MMPOMEXYTOUYHOM ATTECTAIIUY OBYYAIOIIIAXCS IO

JTUCHUTIIINHE

7.1. Onucanue moka3aresieii 1 KPUTEPUEB OLEHMBAHUS KOMIIETEHIUIA
HA Pa3JIMYHBIX 3Tanax ux (OpMHUPOBAHUSA, ONMUCAHME IIKAJ OLlEHUBAHUS

7.1.1 DTan TeKylero KOHTPOJisi

Pe3ynbTarhl TEKylIEro KOHTPOJIA 3HAHUW M MEKCECCMOHHOW aTTeCTAlluU
OLICHUBAIOTCS MO CIECAYIOUIEH CUCTEME:

«aTTECTOBAaHY;

«HE aTTECTOBAHY.

Kommne-

Pe3syinbTaThl 00y4yeHus,

Kputepun

XapakTepus He
PAKTEPUIYIOTI ATTecToBaH He aTTecToBan
TEeHIHS ¢(opMUPOBAHHOCTD OILlEHNBAaHHS
KOMIIeTEeHIIHH
IK-2 3HaTh: Tect Brimonaenne pabot B | HeBbimonmHeHne paboT
- OCHOBHBIE CIIOCOOBI CPOK, B CPOK,
MPOTHO3UPOBAHUS MPEAYCMOTPEHHBIA B | MPEIyCMOTPEHHBIN B

JMHAMUKH Pa3BUTHUS
OMacHBIX (PaKTOPOB
oXxapa

- COBPEMEHHbBIE
MIPOTpaMMHBIE

pabounx mporpammax

paboumnx mporpaMmax




TIPOIYKTHI,
peamu3yronue
HHTETPATEHYIO
MaTeMAaTHICCKYIO
MOJIENTb TTOXKapa,
TIPHUKJTATHBIE
MporpaMMBbI Ha
OCHOBE 30HHBIX U
MOJIEBBIX MOJIEIIEH

no’kapa
YMmersb: Pemenne craniapTHBIX Brimonnenune padot B | HeBbinonuenue pabor
- IPOTHO3UPOBATh MPAKTUYECKUX 3a/1a CpOK, B CPOK,

Pa3BUTHUC OIMMACHBIX
(haxTOpOB MOXKapa,
- IPOBOAUTH OLICHKY
MOYKapHOTO PUCKA C
MTOMOIIIBIO
COBPEMEHHBIX
MIPOrpaMMHBIX
MIPOIYKTOB;
-IPOBOJIUTH pacueT
3BaKyallMIOHHOMI
COCTAaBJISIOIIIEH
pacuera moxapHoro
pHCKa.

IIPElyCMOTPEHHBII B
pabounx mporpamMmmax

IIPElyCMOTPEHHBII B
pabouux mporpaMmax

Bnanerts:

- HaBbIKAMH
U3y9IEHUS JUHAMHKH
Pa3BUTHSI OTTACHBIX
(hakTOpOB MoKaApa C
TTOMOIIBFO
COBPEMEHHBIX
MIPOTPaMMHBIX
MIPOIYKTOB;

- HAaBBIKOM
MO/IETTMPOBAHHUS
pacrpocTpaHeHu
OTTacHBIX (PAaKTOPOB
ToXKapa Ha 0OBEKTE C
TTOMOIIBFO
COBPEMEHHBIX
MIPOTrPaMMHBIX
MIPOYKTOB

Pemenue npuknaaHeix
3a/1a4 B KOHKPETHON
MpeIMETHON 00IacTH

Brinmonxenue paboT B
CPOK,
MIPENYCMOTPEHHBIN B
pabouunx mporpammax

Hesrimonnenue pabot
B CPOK,
[IPENYCMOTPEHHBIN B
paboumnx mporpamMmax

7.1.2 JTan npoMe;KyTOYHOr 0 KOHTPOJIsl 3HAHUM

Pe3ynpTaThl MPOMEKYTOUHOTO KOHTPOJIS 3HAHHUH OIICHUBAIOTCS B 5 ceMecTpe
U1 ouHOM (opmbl oOydeHus, / ceMecTpe sl 3a04HOM (popMbl OOy4YEHHUS TIO
IBYXOAITPHON CUCTEME:

«3aUTCHOY

«HE 3aU4TECHO

PesyabTaThl 00y4eHus,

Komme- XapaKTe pU3yIo e Kpurepuu
P pusyrout putep 3auTeHo He 3auTeHno
TEeHLHS c(opMHPOBAHHOCTH OlleHMBaHUA
KOMIIETEHIIU N
TIK-2 3HAaTh: Tect Brmmonuenue tecta Ha | BrimonHeHue Menee
- OCHOBHBI€E CITOCOOBI 70-100% 70%
MIPOTHO3UPOBAHHUS

JIMHAMHUKH Pa3BUTHS
OIacHbIX (aKTOPOB
HoXxapa

- COBpEMCHHBIE
IpOrpaMMHbIE




TIPOIYKTHI,
peamu3yronue
HHTETPATEHYIO
MaTeMAaTHICCKYIO
MOJIENTb TTOXKapa,
TIPHUKJTATHBIE
MporpaMMBbI Ha
OCHOBE 30HHBIX U
MOJIEBBIX MOJIEIIEH

Pa3BUTHUC OIMMACHBIX
(haxTOpOB MOXKapa,
- IPOBOJUTH OLICHKY
MOYKapHOTO PUCKA C
MTOMOIIIBIO
COBPEMEHHBIX
MIPOrpaMMHBIX
MIPOIYKTOB;
-IPOBOJIUTH pacueT
3BaKyallMIOHHOMI
COCTAaBJISIOIIIEH
pacuera moxapHoro
pHCKa.

OOJBIIMHCTBE 3a1a4

noxapa
YMerTs: PerreHuie craHIapTHBIX IMponemoncTpupoBa H | 3amauu He pelieHb!
- IPOTHO3UPOBATH IMPaKTUYCCKHUX 3aJlad BeprIﬁ XOJ p€UICHU B

Bnanerts:
- HaBBIKAMH
M3YYCHHS JTUHAMUKH

Pemenue npuknaaHeix
3a/1a4 B KOHKPETHON
MpeIMETHON 00IacTH

IIponemoHcTpupoBa H
BEPHBIN X0 PELLICHUS B
OOJIBIIIMHCTBE 3a1a4

3amauu He pereHbl

Pa3BUTHS OITACHBIX
(hakTOpOB MoKaApa C
TIOMOIIIBIO
COBPEMEHHBIX
NPOrPaMMHBIX
MPOJYKTOB;

- HABBIKOM
MOJICITUPOBAHUS
pacnpocTpaHeHuit
OMAacHBIX (haKTOPOB
ToXKapa Ha 0OBEKTE C
HOMOILBIO
COBPEMCHHBIX
HPOrPaMMHBIX
MPOJYKTOB

7.2 IlpumepHblii NepeYeHb  OINEHOYHBIX CpPeACTB  (TUIIOBbIE
KOHTPO/IbHBbIE 32/IaHUSl WJIM HHble MaTepHajibl, HEOOXOAUMBbIE ISl OLEHKH
3HAHUM, YMEHU, HABBIKOB U (MJIN) ONBITA JIEATEILHOCTH)

7.2.1 TllpumepHbIii NepevyeHb 3aJaHUI 1)1 IOATOTOBKH K TECTUPOBAHHUIO

1. CorjmacHO TEXHMYECKOMY pErjlaMeHTy O TpeOOBaHUIX MOXKAPHON
0€30MacHOCTH, OMAaCHBIMU (PAKTOpaMU IOKapa SBIISIOTCS

a) TETJIOBO MOTOK

D) moBBIIIICHHAs KOHIIGHTPAIMS TOKCHYHBIX IIPOJAYKTOB TOPEHUS H
TEPMHUYECKOTO PA3IOKEHUS

C) maHMKa MPH dBaAKyalluu

2. K conyTcTByIONIMM MPOSBICHUSIM OMACHBIX ()aKTOPOB MOXKAapa, OTHOCSITCS:
a) [Tnams u uCKpsI
b) Ockonku, YacTu pa3pyIIUBIINXCS AMIapaToB, arperaroB, YCTaHOBOK,




KOHCTPYKLIAU
C) IloHmKeHHasT KOHIICHTPAIHS KHCIOPOa
d) [ToHrkeHHass KOHIICHTPAIIUU KHUCIOpOo/Ia

3. Ioxap, peryiupyeMblii TOPrOYEl Harpy3K0i 3TO

a)
b)
c)
d)

KOI'/Ia KUCJIOPOJa B MOMEUIEHUU OYE€Hb MaJO U CKOPOCTb BBITOPAHUS
OIPEAEIIAETCS] CKOPOCTBIO MIPUTOKA BO3/1yXa U3BHE,

KOI'/Ia KUCJIOPOJa B MOMEIIEHUU JTIOCTATOYHO M CKOPOCTh BBITOPAHUS
OTpEEINAeTCs] CKOPOCThIO ra3u(puKaluy TOIUIUBA,

KOI'JIa KUCJIOpOJa B MOMEIIEHUH JTOCTATOYHO M CKOPOCTh BBITOPAHHUS
OTIpEEIIAETCS] CKOPOCThIO MPUTOKA BO3/IyXa U3BHE,

KOI'JIa KUCJIOPOJia B MOMEUIEHUU OYE€Hb MaJl0 U CKOPOCTb BBITOPAHUS
OTpeNesieTCs] CKOPOCThIO ra3u(uKaluy TOTUTUBA.

4. Ilocne TOro, KaKk JOKaJIM30BaHHOE BOCIIJIAMEHEHUE MEPEIIIO B YCTOMUMBOE
FOPEHUE, NATBHENIINN MPOLECC MOXKET MOUTH IO OJTHOMY U3 TPEX HAMPABICHUM:

a)

b)

3aropeBLINKCS PEAMET CTOPUT MOJHOCTHIO, U OKAP MPEKPATUTCS, HE
PacCIpOCTPAHUBILNCH HA APYrUe U3IENINs U3 TOPIOYEro MaTepraa, 3T0
MMEET MECTO, B YACTHOCTH, IIPU YCIIOBHH, €CIIV TIEPBBIM 3arOpEeBIINNCA
IIPEAMET HaXOIUTCS B U30JMPOBAHHOM I10JI0KEHUN

IIpy HEmOCTaTOYHOM BEHTWIALMU IOXKAP MOXET aBTOMATUYECKHU
OPEKPaTUTHCS, WM TOpeHHE OydeT MPOUCXOAUTh C TaKOW Majou
CKOPOCTBIO, KOTOpask UKTYETCs JOCTYITHOCTBIO KUCI0POAa

IIpn mOCTaTOYHOM KOJMYECTBE TOPIOYETO MaTepuana W IPUTOKA
CBEXKEro BO3J1yXa II0XKAp MOXET BBIPACTH 1O pPA3MEpPOB IOJHOIO
OXBaTa IUIAMEHEM BCEW KOMHATBI, KOTJa TOpAT BCE BO3rOpacMble
MTOBEPXHOCTH

5. CroxacTUuecKue METOAbl MOJCIHUPOBAHUS - OTO METOIbl ¢
HCITOJIb30BAaHUEM
d) MHTETrpabHBIX ypaBHEHUH,

b)

muddepeHImaibHbIX YPaBHEHUH,

C) TeOpHH BEPOSTHOCTH,
d) Teopum skcriepuMeHTa,

6. Kakasg mozenp HCHONb3yeTcs sl NOMEIICHUH, B KOTOPBIX OJIMH U3
TEOMETPUUECKUX PA3MEPOB ropaszao 0oJbliie (MEHbIIE) OCTATbHBIX
a) MurerpanbHast
b) 3onHas
c) Iloneas

7. TennoBOM MOTOK, OTHECEHHBIN K €IMHUIIE U30TEPMHUIECKON TTOBEPXHOCTH,

Ha3bIBACTCs

@) TUIOTHOCTBIO TEIJIOBOTO MOTOKA
b) ynenbHBIM TEIJIOBBIM MOTOKOM



C) TEIUIOBOM HArpy3KOH

8. Jlnsg HAcTyIUIeHHsI TOJHOTO OXBara IJIaMEHEM IOMENIeHUsl TpeOyercs
TEIMJIOBOM MOTOK HHTEHCUBHOCTHIO TPUMEPHO
a) 10 xB1/M2 B 00beMe TIOMEICHHS
b) 20 kB1/M2 Ha ypoBHE mona
c) 40 kBt/M2 Ha ypoBHE Mmojia
d) 30 kB1/M2 B 00beMe MOMELICHUS

9. ns pacuera ODII cToxacTHUECKUMU METOAAMU MPUMEHSIOT:
a) ypaBHenue KiamelipoHa,
b) ypaBHenune Ctokca,
C) ypaBHeHue bepHym,
d) xoneunsle mernu MapkoBa,
e) ypauenue @ypre-Kupxroda

10. TToneBbie Moienu Oa3UPYOTCs HA UCIIOIb30BaHUH
a) CTOXaCTUYECKHX METOJIOB,
b) muddepeHmanbHBIX ypaBHEHUH B YaCTHBIX POU3BOIHBIX,
C) IUTd NPUOIM3UTENBHBIX PACUYETOB MOXKAapa,
d) B MOJIEBBIX YCIOBUSX,
€) MHTETPaIbHBIX YPAaBHCHUI B YaCTHBIX IPOU3BOIHBIX

7.2.2 TlpumepHbIii epeyeHb 3aIaHNH IS pellleHUs CTAHIAPTHBIX 32124

1. Kaxkue maremarnyeckue METOAbI MO3BOJSAIOT OLeHUTh ODIL.

2. Kaxkue ¢puznueckue siBICHUS BIUSIOT HA pacpOCTpaHeHue noxapa’?

3. [Ilepeuucnure ¢akTopbl, BIUSIOIMIME HAa CKOPOCThb PacHpOCTpaHEHUS
IUTAMEHM 110 TOPIOYMM MaTepHaaM;

4. OxapakTepu3yiTe noxapHbii (HakTop - TIaMsi U UCKPBI;

5. OxapakrepusyiiTe mOXapHbIii (akTOp - MOBBIILIEHHAs TeMIEpaTypa
OKPYKaroIler CpebI;

6. Oxapakrepusyiite mNOXapHbIH (AKTOp - TOKCHUYHOCTH IPOJYKTOB
TOPEHUS U TEPMUUECKOTO PA3JIOKEHUS;

7. OxapakTepusyiTe NOKapHbIA PaKToOp — JbIM.

8. B dem 3axiouaeTcsi OCHOBHAsl CJIO)KHOCTh MCCIIEOBaHUS IOXKapa Kak
(pU3HUECKOrO SABICHHUS?

9. TlosicHuTe CYIIHOCTh METO/Ia aHAIHM3a CJIOKHBIX IPOIECCOB;

10. Kakue cBoiictBa roproueit Harpy3ku (I'H) u kakum oOpa3zom BIUSIOT Ha
JUHAMUKY TI0’Kapa U €ro OrnacHbIX paKTopoB?

7.2.3 IllpuMepHbIii IepedeHb 3aaHuil 11 pelieHusl NPUKJIAAHBIX 32/1a4

1. IlpoBecTr pacyeT TMHAMHKH OITACHBIX (DAKTOPOB MOXkKapa 0 KOHKPETHOMY
BApHAHTy HUCXOJHBIX JaHHBIX. [locTpouTh rpaduku H3MEHEHUS BO BPEMEHH
COCTaBIIIIONINX MAaTEPUAIBHOT'O M DHEPreTHUECKOoro OajaHca ToXKapa, a TaKxKe
rpauKy U3MEHEHUSI MacChl M BHYTPEHHEH SHEPTHH ra3a B IOMEIICHHUH.



JlanHbIe 17151 pacyera

ITapametp Howmep Bapuanra pacuera

1 2 3 4 5 0 7 8 9 10 | 11 | 12

ITomemmenue, M

JUTMHA 5 10 | 36 5 10 | 36 ) 10 | 36 5 10 | 36
HIMPUHA 4 6 12 4 6 12 4 6 12 4 6 12
BBICOTA 2,6 4 8. 126 4 8 2,6 4 8 2,6 4 8
[Ipoem 1, m:

HuxHuii cpes 0 m1st Bcex BapHaHTOB pacyeTra

Bepxuunii cpe3 0,05 st Bcex BapuaHTOB pacyera

IMpUHA 0,8 11 Bcex BapHaHTOB pacyeTa

[Ipoem 2, m:

Hwxnwuii cpes 08|08 |04|08|08|04|08|08|04|081]081]04

Bepxnuii cpe3 2312316023 23|60 23[23|601|23]|23]60

[Iupuna 1224|3612 |24 |36 |12 |24 | 36| 12| 24 |36
BCKPBITHE 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 |100
I"oprouas Harpy3ka: JPEBECHHA KEPOCHH JIEH MACIJIO TII-22
UIMHA, M 5 10 10 | 05 1 4 5 10 10 0,5 1 4
ITUPUHA, M 4 6 6 0,5 1 4 4 6 B 0,5 1 4
Macca, Kr 1000 | 3000 | 3000 | 20 80 |1300| 500 | 1500|1500 | 20 80 |1300

2. IIpoBecTr ¢ MOMONIBIO MHTETPAIBHOW MOJENM MOJAEIMPOBAHUE TOKApPa B
IIOMELIEHUAX C OJHUM IIPOEMOM, ABYMs IIPOEMAMHU U C IEPEMEHHON IIPOEMHOCTBIO.
[Toctpouts rpaduku U3MEHEHHs BO BPEMEHHU MTapaMeTpoB ra3000MeHa.

3. B mnporpamme Fenix2+ cdopmupoBaTs pacuéTHYH MOIENb IOXKapa B
KBapTupe (TJIaHbl KBapTUP NPWIATarOTCA K 33JaHUI0 HA MPAKTHYECKOE 3aHATHUE).
PacuérHas Mozenb COCTOMT M3 KBapTHpbl (B COOTBETCTBUU C BapUaHTOM),
KOPUAOPOM JUTMHOM 15 u mmpuHoii 3 MeTpa ¥ BeCTUO0JIS pa3MepoM 5 Ha 5 MeTpoB
(B KOTOPOM HaXOJIUTCS OKHO U JABEPb — CBA3b ¢ aTMochepoit). ['paHuiisl pacd€rHoro
JIOMEHa OJHO3HAYHO OMpEeIeAtOTCS pacu€THOM ceTkod (cerkammu). I[loxkapHas
Harpy3ka — TMpPSMOYTOJbHUK (MCHOJB30BaTh TOJILKO peakuuu 0e3 XJopa).
CdopmupoBarh Tpu Tpymmbl «IaTYUKOB» U «IIockocTu». llepBas rpymma
JATYUMKOB — Yy BBIXOJA U3 KBapTUpbl. Bropas — nmocepeanne kopuaopa. Tperbs — y
BBIXO/1a U3 BECTUOIOIS.

4. B mporpamme Fenix2+ mo pacueTHON MOIeIH MoKapa B KBapTUPE MPOBECTH
MOJIETUPOBaHUE JUHAMUKHU OMACHBIX (PaKTOPOB MOXKapa.

5. Co3pmanue cCleHapueB HJBakyallud B  [OMENICHUSX  PAa3JIUYHOU
(YHKIMOHAIBHOM ONACHOCTH M TMOCIEAYIOIIEro pacuera BPEMEHU 3BaKyalluu
mozaei. Co3naTe JOKAMMU-BBIXOJA COTJACHO HMHCTPYKLMH I10 HMCIHOJB30BAaHUIO
nporpamMmsbl. [IpoBeCTM pacCTaHOBKY JIFOAEM MO CLHEHE MW 3aJaHUE CLEHAPUEB
NOBEJEHUS COIJIaCHO MHCTPYKLUMH 110 HCIOJb30BAaHUIO MPOrpaMMbl W B
COOTBETCTBUU C HMCXOAHBIMU JaHHbIMH. [IpoBecTm pacyer BpeMeHM 3Bakyalllu
mozaeil. CBeeHUss 0 HEOOXOAMMOM pacueTe KapThl MyTEH 3BaKyalliud U MOPSIKY
3aIlyCKa pacyeTa OTPAKEHbl B MHCTPYKIMHU IO HCIOJIB30BAHUIO IPOrPaMMBI.
[TomyueHHbIe pe3ynbTaThl 3aHECTH B TAOJIUILY U MOCTPOUTH TpadUKH MPOLIEHTHOTO



COOTHOLICHUA BbIIICINTNX HIOI[eﬁ KO BPCMCHU.

7.2.4 IlpuMepHblii IepevYeHb BONPOCOB /JIsl MOATOTOBKH K 3a4eTy

1. Onacueie ¢aktopet mnoxapa (O®DIl). ®@usznyeckue BETUYUHBI,
xapakrepusyromuecss O®PIl B KOIMUECTBEHHOM OTHOUIEHHMM M HMX MpPEIEIbHO
JOITyCTUMBIE 3HAUCHUSI.

2. TloHsiTHE M BUBI TOXKAPHBIX PUCKOB, X MPUMEHEHUE U KOJTMUYECTBEHHOE
HOPMHUPOBAHUE.

3. OcHOBHBIE pacuéTHbIC BEIMYWHBI I ONPEACICHUS WHIWBUIYATLHOTO
MOYXKapHOT0 PUCKA MPaXIaHCKUX 34aHui. VX XapaKTepucTUKU.

4. Kakum o0pa3oMm ompeienseTcss BEpOATHOCTh dBAKyallud U3 3AaHUS TPU
pacuéTe MHAUBHUIYATLHOTO TMOXAPHOTO prcka. B 4éM 3akirodaercst onpenencHue
BpEMEHHU OJIOKMPOBKH myTeit 3Bakyaruun OOIL.

5. B kakux ciaydasx OCyLIECTBIISETCS ONPEAEICHUE TIOXKAPHBIX PUCKOB IS
MPOU3BOCTBEHHBIX OOBEKTOB M KAaKUX BUIO0B MOYKAPHBIX PUCKOB.

6. OOmme  TpeboBaHuMs K  pacyéTaM  TOXApHOTO  pHUCKa  Ha
IIPOM3BO/ICTBEHHBIX 00BEKTaX U UX OCOOEHHOCTH.

7. Bo3moxHOCTh mosiBiieHHus Kakux O®II yunTeiBaeTcs MpU MOCTPOCHHUU
noJieit onacHbIX (JaKTOPOB MOXKapa I Pa3IMYHbIX CIICHAPUEB Pa3BUTHS TOXKapa.

8. IlepedeHp mnpolEeccOB, HUMEIOUMX BO3MOXXHOCTh BO3HUKHYTH IpH
peanu3alyy MOXKapOOMacHBIX CHUTYallMii W TOXKapoB WM SIBJLSIIOIIMECS WX
HOCJHEICTBUSAMH, NPU ONPEACICHUM IOXKAPHBIX PUCKOB IPOU3BOACTBEHHBIX
OOBEKTOB.

9. B uém HEoO0XOAMMOCTH MOCTPOSHUS JIOTHYECKOTO JepeBa COOBITUN IS
CIIEHapUs BO3HUKHOBEHMSI M PAa3BUTHs IOXAPOONACHOW cuTyauuu (moxapa).
[IpuHIIM TOCTPOCHMUSI.

10. Kakum 00pa3oM OCYHIECTBISETCS pacyeT 3HAYEHWH WHIWBHUIYaIbHBIX
MOYKapHBIX PUCKOB B 3/IaHUSAX U HAa TEPPUTOPHUH NMPOU3BOACTBEHHOI'O OOBEKTA.

7.2.5 IlpumepHbIii NepedeHb 3aIaHMii 1151 pellleHus1 MPUKJIATHBIX 3a1a4

He npenycmoTpeHo yueOHBIM TUTaHOM

7.2.6. Mertoauka  BbICTABJIeHHsSI OUEHKH TPH  NPOBeAEHUM
NMPOMEKYTOYHOM aTTeCTAUU

3aueT MPOBOJAUTCS MO TecT-OMiieTaM, KaKIbld M3 KOTOPBIX coaepkuT 10
BOMPOCOB U 3a/1auy. Kakip1ii mpaBUIIbHBINA OTBET HAa BOIIPOC B TECTE OlleHHUBaeTcs 1
OamtoMm, 3amada orernBaetcst B 10 6amnos (5 6amtoB BepHOE perieHne u 5 06amioB
3a BEpHBIN O0TBET). MakcHMabHOE KOJIMYECTBO HaOpaHHBIX OammoB — 20.

1. Onenka «He3auteHo» cTaBUTCS B cllydae, €CJId CTyJIEHT Habpaia MeHee 6
OaJlIoB.

2. OneHka «3a4TeHO» CTaBUTCS B CiIydae, €Ciu CTyleHT Habpan ot 6 go 20
OaIyIoB.

7.2.7 TlacniopT OLIEHOYHBIX MATEPHAJIOB

Kon
KonTtponupyembie pasaenbl o HaumeHnoBaHMe OIIEHOYHOTO
KOHTPOJIUPYEMOI

(TeMbl) THUCIUIUINHBI cpencTea
KOMIIETEHLIUN

Ne o/




1 OCHOBHEI€ ITOJIOXKCHHUS U IIK-2 TecT, 3auer
MOHSATHS TOYKAPHBIX PUCKOB, a
TaK)Ke€ METOOB
[IPOrHO3UPOBAHMSI OITACHBIX
dakropoB nmoxapa (ODII).

2 OCHOBHEIC ITOHATHS U IIK-2 Tecr, 3auer
YpaBHEHHSI HHTErpajibHOU
MaTeMaTHYEeCKOI MOoOelIn
MoJkapa B TOMEIICHHUH.

3 I'a3000MeH MOMeEIEHN U IIK-2 TecrT, 3auer
terodusznyeckne QyHKINH,
HEOOXOTUMBbIE JIJIsl 3aMKHYTOT'O
OIMKCAHUS TOXKapa.

4 MaremaTtuueckast noctanoBka  |I1K-2 Tecr, 3auer
3agaun o guHamuke OPII B
HayaJIbHOW CTaJIMU MOXapa.

) [TpornosupoBanne OPII npu  [TIK-2 Tecr, 3auer
TYIICHUU TTOXAapa C
HCII0JIb30BaHUEM
MHTErpaibHOr0 METO/1A.

6 OcHoBHBI€ TOJI0KeHUs 30HHOr0 |ITK-2 TecT, 3auer

MOJIETMPOBAHMS I10XKAPOB.
YuciieHHas peanu3anys 30HHON
mozaenu. OCHOBEI
nuddepeHnnanTbHOro
(moneBoro) meroaa
nporHosuposanus OPII.
YucneHnHas peanu3anus I0J1eBOU
MO/JIEIH.

7.3. Meroguyeckne MaTepuajbl, ONpedeJsONIde TNPOUETYPbI
OLICHMBAHUS 3HAHUI, YMEHUH, HABBIKOB U (MJIM) ONBITA AeITeJIbHOCTH

TectupoBanue OCYIIECTBIACTCS, JUOO TIPU TOMOIIM KOMIIBLIOTEPHOU
CHUCTEMBI TECTUPOBAHUS, JMOO C HCIOIH30BAHMEM BBIIAHHBIX TECT-33JIaHUN Ha
Oymaxknom Hocutene. Bpems TectupoBanus 30 mMuH. 3aTeM OCYIIECTBISETCS
MPOBEpPKA TECTAa K3aMEHATOPOM M BBICTABJISIETCS OLIEHKA COTJIACHO METOJIMKHU
BBICTABJICHUSI OLICHKH MPU MPOBEICHUHN TPOMEKYTOUHOM aTTECTaILINH.

Pemienne craHgapTHBIX 3a4a4  OCYIIECTBJSETCA, JIMOO TP ITOMOIIH
KOMITBIOTEPHON CUCTEMBI TECTUPOBAHUS, JIMOO C UCIIOJIb30BAaHUEM BBIJIJAHHBIX 3a/1a4
Ha OymMaxHOM Hocutenie. Bpems pemenus 3amad 30 MuH. 3aTeM OCYIIECTBIISETCS
MPOBEpKa PEIICHUS 3a7a4 3K3aMEHATOPOM M BBICTABJISETCS OIIEHKA, COTJIACHO
METOJIMKU BBICTABIICHUS OLICHKH TP MIPOBEICHUH MPOMEKYTOUHOU aTTECTAIUU.

PelieHrie TNpUKIANHBIX 3aJad OCYIIECTBISIETCS, JUOO TMpPU TOMOIIH
KOMITBIOTEPHON CUCTEMBI TECTUPOBAHUS, JIMOO C UCIIOJIb30BAHUEM BBIJITAHHBIX 33,124
Ha OymakHoM Hocutene. Bpems pemenns 3agad 30 MuH. 3aTeM OCYIIECTBIISETCS
MPOBEpPKA PEIICHUS 337ay 3K3aMEHATOPOM M BBICTABJISECTCS OIIEHKA, COTJIACHO
METOJIMKU BBICTABJICHUS OLICHKU TP MTPOBEICHUH MPOMEKYTOUYHOU aTTEeCTAIUH.

8 YYEBHO METOANYECKOE U HTHO®POPMALIMOHHOE
OBECIIEYEHUE JUCIUIIJINHBI)




8.1 IlepeyeHb y4eOHOIi JUTEpPaTypbl, HEOOXOAUMOH /1JisI OCBOEHMA
AUCHUNTIHHBI

1. Kommapo [O.A. IlporHo3upoBaHue omacHbIX (PAKTOPOB MoOXkKapa B
nomerieHun: YuebHnoe nocodue/ Akaza. I'oc. mporumnos. ciayx6s1. M. 2000.-118 c.

2. Ilyzau C.B. MoaudunupoBaHHass HHTETrpajibHas MOJEIb pacuera
TEPMOra3oAMHAMUKHN MOXapa B MoMelleHuu: YueOHoe mnocobue/ Axan. ['oc.
poTumoB. ciyx0sl. M. 2003.- 43 c.

3. 3agayHuK 10 TEPMOJMHAMUKE U Teruionepeaade/ YdyeoHoe nocooue. Y. 2.
Crammonapnsie mipoliecchl Teromaccooomena/ moa pea. FO.A . KommapoBa. Akaj.
["oc. mpotumnos. cayx6s. M. 1999.- 217 c.

8.2 Ilepeyenr uHGPOPMAUMOHHBIX TEXHOJOIHH, HMCHOJb3yeMbIX MPH
OCYILIIEeCTBJIEHUH 00pa30BaTe/JIbHOTO mMpolecca Mo JMCIHUIJIMHE, BKJIKYAS
nepeyeHb  JIMIEH3MOHHOr0  NPOrPaMMHOro  olecneyeHusi, PecypcoB
UH(POPMANMOHHO-TEJTCKOMMYHUKALUMOHHON ceTu «AHTEpHET», COBpEMEHHbIX
npodecCHOHAIBLHBIX 023 JaAHHBIX U MHPOPMAMOHHBIX CIIPABOYHBIX CHCTEM:

1. Windows Professional 8.1 Single Upgrade MVL A Each Academic;

2. Office Professional Plus 2013 Single MVL A Each Academic;

3. Acrobat Pro 2017 Multiple Platforms Russian AOO License TLP

4. CIIC Koncynerant bromkerneie opranuzanuu: Bepcus  [Ipod

CrienuanbHbINA_BBITYCK

5. moptan denepaibHbIX TOCYAapCTBEHHBIX 00pa30BaTENbHBIX CTAHIAPTOB

BBICIIIETO 00pa30BaHus, KO moctyma http://fgosvo.ru;

6. eauHOEe OKHO JO0CTyma K o00pa3oBaTeNbHBIM pecypcaMm, KOJ JIOCTyIa

http://window.edu.ru/;

7. OTKpBITOE 00pazoBaHue, Ko gocryma: https://openedu.ru/

7. Monyns kauroobecneueHHoct AUBC «MAPK SQL», xox moctyma:

http://bibl.cchgeu.ru/provision/struct/;

8. YHuBepcuTeTcKas OubiImoTeKa oHIaiH, Ko moctyna: http://biblioclub.ruf/;

9. OBC UznarensctBa «JIAHbY», koa moctyna http://e.lanbook.com/;

10. BBC IPRbooks, koa goctyma: http://www.iprbookshop.ru;

11. wmayuynas osnextpoHHass Oubmuorexka €LIBRARY.RU, xox nocryma:
http://elibrary.ru/

9 MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOANMASA J1JISA
OCYHIECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOLECCA

1. Coenuanu3upoBaHHbIC  JIEKIIMOHHBIE  ayAUTOPHUM, OCHAIIICHHBIC
000py/IOBaHUEM JJIs JIEKIIMOHHBIX JIEMOHCTPALUA U MPOEKTOPOM, CTAI[MOHAPHBIM
skpadHoM (kommbioTep ¢ OC Windows u mporpammoii PowerPoint wm Adobe
Reader, MmynbTUMeIUIAHBINA TPOSKTOP U SKpaH).

2. Crienuann3upoBaHHbIE YUeOHbIE ayTUTOPUN, OCHAIIIEHHBIE HEOOXOIUMBIM
000pyI0BaHHUEM.

3. AynuTopuu i TPOBEIACHUS MPAKTUYECKUX 3aHATHH, 000pYyTOBaHHBIC
MPOEKTOPAMHU, CTAIMOHAPHBIMU SKPAaHAMU U UHTEPAKTUBHBIMH JJOCKAMH.

4. KoMnbrOTEpHBIN KJ1acc, ¢ IOCTYNOM B ceTh «MIHTepHET» U HEOOXOAUMBIM


http://fgosvo.ru/
http://window.edu.ru/
https://openedu.ru/
http://bibl.cchgeu.ru/provision/struct/
http://biblioclub.ru/
http://e.lanbook.com/
http://www.iprbookshop.ru/
http://elibrary.ru/

MIPOrpaMMHBIM 00€CTICYCHHEM.

5. IlomemnieHuss Al CaMOCTOSITENBHOM PabOTHI CTYAEHTOB, OCHAIICHHBIE
KOMITBIOTEPHOM TEXHUKOM C BbIXOJOM B ceTh "HMHrepHer". bubmmoreuHblit
AJIEKTPOHHBIN YUTAJIBHBIN 3aJ1 C JJOCTYIIOM K 3JIEKTPOHHBIM pecypcaM OMOJINOTEKH
U JIOCTYIIOM B 3JIEKTPOHHYIO HH()OPMALIMOHHO-00pa30BaTENbHYIO CPENyY

10. METOANYECKUE YKA3ZAHUSA JJIs1 OBYYAROLIUXCHA 11O
OCBOEHMUMIO INCHUITVIMHBI (MOY JIsI)

I[To mucnumnnube «lIporHo3upoBaHue omnacHbIX (PAKTOPOB  MOXKapay
YUTAKOTCA JIEKIUH, IIPOBOIATCA MIPAKTUUYECKUE 3aHATHUS.

OCHOBOW M3Yy4Y€HHS AUCHMIUIMHBI SBJISIIOTCS  JIEKIIMKM, Ha KOTOPBIX
U3JIaraloTcsi HanboJiee CyIIeCTBEHHBIC U TPYAHBIE BOMPOCHI, a TAKXKE BOMPOCHI, HE
HaIIEIIINIE OTPAXKEHHUS B YICOHON JUTEpaType.

[IpakTyeckue 3aHATHS HaANpaBlIEHbl HA MPUOOPETEHUE MPAKTUYECKUX

HaBBIKOB pacueTa 3BaKyallMOHHOW COCTABJISIIOLIEH pacyeTra IOKapHOro pPHUCKA.
3aHATHS TPOBOJATCS MYyTEM PEUICHHS] KOHKPETHBIX 3a/1a4 B ayJIUTOPHUHU.

Bug yueOHbIX

. J1eATenpHOCTD CTYIEHTA
3aHATHI

Jlekuus Hanucanve koHCHEKTa JEKIUM: KPaTKO, CXEMAaTUYHO, MOCIIEI0BATEIbHO
(bUKCUpPOBAaTh OCHOBHBIE TMOJIOKEHUS, BBIBOABI, (OPMYIUPOBKH,
00001IeHNS; TTOMEYaTh BAXKHBIC MBICIH, BBIICISATH KIIIOYEBBIC CIIOBA,
TepMuHbl. [IpoBepka TEpMHHOB, MOHATHH C MOMOIIBI SHIIUKIONEIUN,
CIIOBapeil, CIpPaBOYHHMKOB C BBINHCHIBAHUEM TOJKOBAHUN B TETpalb.
O6o3HaueHne BOMPOCOB, TEPMUHOB, MaTepHana, KOTOPbI€ BbHI3BIBAIOT
TPYIAHOCTH, IIOMCK OTBETOB B PEKOMEHAyeMOH Jjureparype. Ecmu
CaMOCTOATENILHO HE yAaeTcsl pa3o0paThCsi B MaTepualie, HEOOXOAMMO
chopMyIMpOBaTh BOMPOC W 3a7aTh MPEMOJABATEI0 HA JICKIIMH WJIM HA
MPAKTHYECKOM 3aHSATHH.

IIpakTuyeckoe KoHcnekTupoBaHue pekoMEeH1yeMbIX HICTOUHUKOB. PaboTa ¢ KOHCIIEKTOM

3aHATHE JICKLIUM, ITOATOTOBKA OTBETOB K KOHTPOJIBHBIM BOIPOCaM, IPOCMOTP
peKoMeHyeMol uTepatypsl. IIpociaymmBanue aynno- U Buieo3anucen
[0 3aJlaHHON TeMe, BBIINOJHEHHE pacueTHO-rpadHuecKuX 3aJaHUi,
peleHue 3a1a4 10 aJIrOpUTMYy.

CamocrositenbHas  |CaMmocrosiTenbHass —paboTa  CTYIAEHTOB  CHOCOOCTBYET —IJIyOOKOMY
pabota YCBOGHUS y4eOHOro MaTepuaia U pa3BUTHIO HaBBIKOB CaM000Pa30BaHUs.

CamocrosiTenpHas paboTa mpernosaraeT CIeAYOIHe COCTaBIIAIOLIHE:

- pabora ¢ TeKCTaMu: y4eOHUKaMH, CIPaBOYHMKAMM, JIOMOJTHUTEIIBLHON

JUTEPATYPOH, a TAK)KE TPOPadOTKa KOHCIEKTOB JICKIIHIA;

- BBIITOJIHEHHE JIOMAITHUX 33JaHUH U PacyeTOB;

- paboTa HaJ| TeMaMH JUIS CAMOCTOSITEIILHOT'O U3YyUCHHS;

- yyactue B paboTe CTyJeHUECKHX Hay4YHbIX KOH(EepEeHLUH, OJIMMIIHA;

- IOJrOTOBKA K IPOMEXYTOUHON aTTECTALINU.

HOI[FOTOBKa K I'oToBUTBECS K HpOMC)KYTOHHOfI arTeéCTaluu CiIeaAyeT CUCTEMATUYCCKU, B
HpOMe)I(YTOHHOﬁ TCUCHUC BCCTO CEMECTPA. WuTencupHas IOoAroTOBKa JOJDKHA HAYAaThCsA HE
aTTeCrallun mo3gHee, 4YeM 3a MCCAL-IOoJITOpa 10 HpOMe)KYTOqHOﬁ aTTCCTalluu.

JlaHHBIE TIepe]] 3a4eToM Tpu THS 3 PeKTUBHEES BCEro MCIONIb30BaTh IS
ITOBTOPEHHUS U CUCTEMAaTH3aLUN MaTEepHUAIIa.




