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1. Heaun, 3a7aum ¥ IJIaHUPYeMble Pe3yJbTAThl 00y4YeHHs N0 AMCHUILIHHE

K ocHOBHBIM meJdsiM OCBOGHHUS JUCHUIUIMHBI «MaTemMaTu4yeckoe MoJeJMPOBAHHNE
TenJ10(pu3n4ecKUX U TPAHCHOPTHBIX CBOMCTB ra3oB» ClieJlyeT OTHECTH:

- U3y4CHHE BO3MOXXHOCTEH MaTEMaTUYECKOI0 MOJICTUPOBAHUS U SI3bIKOB MPOTPAMMUPOBAHUS
B KOHTEKCTE IPUMEHEHUS PEILICHUs] HAyYHO-UCCIIEIOBATEIbCKUX 3a]1a4.

K ocHOBHBIM 3agayamM OCBOEHHMS IUCUUIUIMHBI «MareMaTH4yeckoe MOJeJMPOBaAHHE
TenJ1o(pu3n4ecKuX U TPAHCHOPTHBIX CBOICTB ra3oB) ClieJlyeT OTHECTH:

- JlaTh UEJIOCTHOE IIPEACTaBICHHE O BO3MOXKHOCTSX pacyeTa TEeXHHUYECKUX CHCTEM C
MIPUMEHEHUEM MaTeMaTUYECKOT0 MOJICJIMPOBAHUS U S3BIKOB IPOrPaMMHUPOBAHNUS;

- MO3HAKOMUTH C MHOrooOpa3ueM 3ajad, KOTOpbIE MOTYT OBbIThb PEIICHBl C IMOMOIIBIO
MaTEMaTUYECKOT0 MOJEIMPOBAHUS U SA3bIKOB IPOrPaMMHUPOBAHNS;

- Hay4uThb YMEHHUIO BbIOOpPA KOHKPETHBIX CPEACTB MAaTEMaTHYECKOIO MOJIEIMPOBAHUS U
IPOrpPaMMUPOBAHUS JUIsl PEILIEHUS 33]]a4 KOHKPETHOT'O IIPOU3BOJICTBA.

OOyuenne mno aucuuiimHe «MaTemMaTuyecKoe MOJECIUPOBAHUE TEIIO()U3NUECKUX U
TPAHCIIOPTHBIX CBOMCTB Ta30B» HAIPaBJICHO Ha (POPMHUPOBAHUE Yy OOYUYAIONMIUXCS CIEIYIOIINX
KOMIIETCHIINN:

Koa u HaumeHoBaHue NHauKaTopbl J10CTHKEHUS] KOMIIETeH UK
KOMIIeTeHIN i

IIK-2 - roroBHOcTh ucnonb3oBath | MIIK- 2.1 3naet npukiagHbple KOMOBIOTEPHBIE IPOTrPaMMBI JIJIs
MPUKIIAJHOE U CIIELIUAIU3UPOBAHHOE pa3pa60TKH TEXHUUYECKON AOKYMCHTAIlUU U CO3JaHUA
TIpe3eHTalnn
UIIK-2.2 YMeeT npuMeHSTh TPOrpaMMHBIE CPEICTBA O0IIET0 U
CHELUAIBHOI0 HA3HAYCHUS [T MHTEIUIEKTYaJIbHOH 00paboTKu
MOJTYYEHHBIX JJAHHBIX M TUPPOBOTO MOJICIINPOBAHHS ITyTeH UX
MIPUMEHEHUS
UIIK-2.3 YmeeT mNpUMEHATh MPOrpaMMbl JOINOJHEHHOH |
BUPTYaJbHOM pEambHOCTH MAJsl  MapajulesIbHOro  Iu(poBOro
MIPOEKTUPOBAHUS U3JENUS [0 TEMAaTUKE U MOJIEIMPOBAHUS MyTeH
€ro pa3paboTKH U U3TOTOBJICHUS

MporpaMMHoOE o0ecreueHne

2. MecTO0 AMCUHMILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOTrPaMMbl

JlucuuriinHa OTHOCUTCS K YHCITY AJICKTUBHBIX JUCIUTUIMH O1oKa 1 «JIuCIUTIIMHBL (MOTYIH )».

Huctunnmuaa «MaTemMaTuueckoe MOACTUPOBAHUE TEIUIOPU3NIECKUX U TPAHCHOPTHBIX
CBOMCTB Ta30oB» B3aUMOCBS3aHa JIOTUYECKH U COAEPKATEIbHO-METOJIUYECKH CO CIEAYIOIIUMHU
nucipmmaaMu OOIT:

—  «BpluncnuTenbHas ~ ra3orHIPOMEXaHHMKA, TEMJIOMAacCOOOMEH H  KOMITbIOTEPHBIH
WHXAHAPUHTY.

3. CrTpyKkTypa u coaepkaHue IJUCHUILIHHBI
OO6m1ast Tpy10€MKOCTh TUCIMIUIMHBI COCTaBIIsIeT 3 3aueTHbIX(e) equHutl(sl) (108 gaca (oB)).

3.1 Buabl yueOHoii paboThI U TPYAOEMKOCTH
(mo ¢popmam oOy4eHus)



3.1.1. Ounas popma oOydeHUs

Ne B G100 DG KoanyecTtBo CemecTpsl
u/n U] y4eOHOol padoThI qacoB >
1 | AyautopHble 3aHATHSA 32 32
B tom uncie:
1.1 | JIexnuu 2 2
1.2 | Cemunapckue/IpakKTUYECKHE 3aHATUS 30 30
1.3 | JIJaboparopHbie 3aHATHS
2 | CamocrosiTesibHasi padoTa 76 76
B tom uncie:
2.1 | IlpopaboTKa JEKIIMOHHOTO MaTepuasa 4 4
2.2 | IlogroroBka Kk ceMuHapam 72 72
2.3 | IlonroroBka k 1a00paTOpHBIM paboTam
3 | IlpomexyTouHas aTTecTalUs
3auvet/nud.3auer/3K3aMeH 3aqyer
Hroro 108 108

3.2 TemaTu4yeckuii IJIaH M3y4YeHHs TUCHUTNTIMHBI
(o dhopmam oOyueHus)

3.2.1. Ounas ¢popma oOyueHus

1. Beenenne. Moaenp B3aMMOAEHCTBUI B ra3e. Y paBHEHHUE JBHKEHUS MOJIEKYN raza. Pacuer
TEIJIOEMKOCTH MHOI'0aTOMHOTIO Ta3a no merony bennesuna-PoccHepa-JloOpania. bazoBbie HaBbIKH
nporpaMmupoBanus. Pa3paOoTka anropuTmMa W HalucaHUE TEKCTa IpOrpaMMbl, padbora ¢
KOMIIWJISITOPOM B KOMaH/HOM CTpOKE.

2. OCHOBBI CHHTaKCHca M NOCTpOeHHUs mporpamm. IIporpaMmel s MaTeMaTHYECKOTO
MozearpoBanus. OCHOBHBIE OIIEPATOPHI BBOJA U BBIBOAA. Y CIIOBHBIE OIIEPATOPHI, ONIEPATOPHI LIUKJIA.

3. Pabora c ¢aitnamu. BBon nHpopmanuu u3 TekctoBoro Qaiina, BeIBOA MH(OpManuM B
TEKCTOBBIH (haii.

4. IIpuMeHeHre MaTeMaTU4eCKOro MOJICIIUPOBAHMS I PELICHHS] HAyYHO-UCCIIe10BaTENbCKUX
3a1a4. BeluncnurenpHple MaTeMaTHYeCKUE 3a/ladd pacyeTa TEIUIONPOBOAHOCTH KHUJAKOCTEH IpH
pa3IMYHBIX TEMIEpaTypax U JaBICHUSX.

TpynoemkocTs, yac

Ne Pa3nennbl/TeMsl
n/n IMCIUILINHBI
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1 1. Beengenue. Mojenb B3auMoICHCTBHM B 18 2 4 12
ra3e. YpaBHEHHE ABIDKEHUS MOJIEKYJ rasa.
Pacuer TemmoeMKoCcTH MHOTOATOMHOTO
ra3a no metoay bennesuria-Poccuepa-
Ho06paria. bazoBbie HABBIKH
nmporpaMMupoBanusi. Paspaborka
aNTOpUTMa Y HaNFCaHUE TeKCTa
MIPOTpaMMBI, Pab0Ta C KOMITMISTOPOM B
KOMaHJTHOM CTPOKE.
2 2. OCHOBBI CUHTaKCHCa ¥ IOCTPOEHUS 12 4 8

nporpamm. IIporpamMmsl mis
MAaTE€MaTHYECKOTO MOJIEIIUPOBAHHUS.
OcHOBHBIE OnIEPaTOPBI BBOAA U BEIBOJA.
VYcnoBHBIE OIIEPATOPEI, OIIEPATOPBI LUKIIA.

3 3. Pabora ¢ datinamu. Beox nndopmarun 34 10 24
M3 TEKCTOBOTO (haiia, BEIBOA WH()OPMAITUU
B TEKCTOBBIN (haitr.

4 4. [IppuMeHeHne MaTeMaTH4eCKOro 44 12 32
MOJICTTMPOBAHUS ISl peLIeHHs HayqHO-
UCCIIEI0BATENIbCKHX 3a/1a4.
BerancimTensHbIe MaTEMaTHYECKHE 3a/1a91
pacdera TeIIONPOBOJHOCTH KUIKOCTEH
NP Pa3INYHBIX TEMIIEpaTypax u

JaBJICHUAX.

HUroro | 108 2 30 76

3.3 CoaepxaHue THCHUNIHHBI

1. Beenenue. Mozenp B3auMOEHCTBUN B ra3e. Y paBHEHHE JIBUJKEHUS MOJIEKYH rasa. Pacyer
TEIIOEMKOCTH MHOT'0aTOMHOTO ras3a no metony bennesuna-Poccuepa-Jlo6pama. ba3oBbie HaBbIKH
nporpaMmupoBaHus. Pa3paOoTka anropuTMa W HalucaHUEe TEKCTa MporpamMMmbl, padora ¢
KOMITWJIATOPOM B KOMaHIHOM CTPOKE.

2. OCHOBBI CHHTAaKCHCa M TIOCTPOEHMs mporpamMm. I[Iporpammsl mjii MaTeMaTH4ecKoro
MozienpoBaHusi. OCHOBHBIE OIIEPATOPHI BBOJA U BBIBOAA. Y CIIOBHBIE OIIEPATOPHI, ONIEPATOPHI LIUKJIA.

3. Pabora c ¢aitnamu. Bon mupopmanumu u3 TekcToBoro Qaiina, BeIBOA MH(OpMAIUM B
TEKCTOBBIH (haii.

4. ITpuMeHeHnEe MaTeMaTUYECKOT0 MOJEIIMPOBAHMS I PELIEHHS HAyYHO-UCCIIE10BATENbCKUX
3a1a4. BelumcnuTenbHble MaTEMaTUYECKHE 3aJa4d pacdeTa TEIUIONPOBOJHOCTH KUAKOCTEN IPHU
Pa3IMYHBIX TEMIIEPATypax U JaBJICHHUAX.




3.4 TemaTnka ceMHHAPCKUX/MPAKTHYECKHUX U JIA00OPATOPHBIX 3aHATHIA

3.4.1. CemuHapCKue/MPaKTUICCKUE 3aHITHS

1. Bsenenue. Mopenb B3aUMOJICHCTBUIN B ra3e. YpaBHEHHE JBM)KCHHS MOJIEKYJ ra3a. Pacuer
TEIIOEMKOCTH MHOTOATOMHOTO Ta3a 1mo Metony benneBuia-Poccuepa-Jlobpamna. ba3ossie
HABBIKM TPOrpaMMUpoOBaHus. Pa3pa0oTka anropuTMa M HamMCaHUE TEKCTa MPOTPAMMBEI,
paboTa c KOMOWJIATOPOM B KOMaHHOM CTPOKE.

2. OCHOBBI CHHTaKCcHMCa M TMOCTpOeHHs mporpamm. IIporpammel uis MaTeMaTH4YE€CKOIrO
MoienrpoBaHusi. OCHOBHBIE OIIEPAaTOPhI BBOJA M BHIBO/IA. Y CJIOBHBIE OTIEPATOPHI, OIIEPATOPhI
UKJIA.

3. Pabora c ¢aiinamu. BBox wHpopmamuu u3 TeKCTOBOro (haiijia, BBIBOA HH(MOpPMAIUU B
TEKCTOBBIN (haii.

4. TlpuMeHeHHE MATEMATHYECKOTO MOJICIHPOBAHUS JJIs PEIICHUS HAYIHO-UCCIICIOBATEIBCKUX
3a/1a4. BeraucauTensHbIe MaTeMaTHYECKHE 3a7]a9d pacyeTa TETUIONPOBOTHOCTH KUIKOCTEH
IIPH Pa3JIMYHBIX TEMIIEpaTypax U JaBICHUSX.

3.4.2. JlabopaTopHbIe 3aHATHS

HET

3.5 TemaTnka KypcoBBIX IPOEKTOB (KypCOBBIX padorT)

HET
4, YueOHO-MeTOAM4YeCKOe U MHPOPMALIMOHHOE o0ecriedyeHue

4.1 Hopmatusnbie 1oKyMeHTbI 1 OCTsb1

1. TOCT 23056-78 A3pix mporpammupoBanusi @oprpan [Tekcr]. - Ben. 1979-01-01. - M.:
N3narensctBO cTangapTos, 1992.

4.2  OcHoBHas 1UTepaTypa

1. Ynuungaes, A. B. OcHoBsl mporpammupoBanus Ha Fortran : yueGHoe nocobue / A. B.
Yuunnanaes, U. B. XpomoB. — Hoocubupck : HI'TY, 2019. — 66 ¢. — ISBN 978-5-7782-3972-
2. — TexcT : anekTpoHHbIH // JIaHb : anekTpoHHO-OubnmnoTeyHas cucrema. — URL:
https://e.lanbook.com/book/152253(nara obpamienns: 20.08.2023). — Pexxum goctyma: ais
aBTOPH3. MOJIb30BATENEH.

4.3 JlonoJHUTeJbHAS JUTEepaTypa
HET

4.4  JjaexkTpoHHBIE 00pa3oBaTelbHbIE PeCypPChl
1. BeraucnureapHas ra3oruJpoMcxaHukKka, TEILIOMAcCOOOMEH 1 KOMITBIOTCPHOC
MOACIIUPOBAHUC


https://e.lanbook.com/book/152253
https://e.lanbook.com/book/152253
file:///C:/home/ermlv/Dropbox/fclt/УчПроцесс/ООП2023/16.04.03/РПД%202023%2016.04.03/+%20Б.1.ДВ.2%20Прикладное%20программирование%20для%20решения%20научно-исследовательских%20и%20проектных%20задач.docx

https://online.mospolytech.ru/course/view.php?id=2711

45 JluueH3uoHHOe ¥  CBOOOJAHO  pacHpoCTPpaHsieMOe  MPOrPaMMHOE
o0ecrneueHue

1. GNU Fortran — GecrmaTHbII KOMOMIATOP JUIS I3bIKa TIporpaMMupoBanust GopTpan s
yCTaHOBKH Ha Kommbrotep. -https://gcc.gnu.org/wiki/GFortran

2. Notepad++ - GecriiaTHbIN TEKCTOBBIM PEIAKTOP C MOJCBETKON CHHTAKCUCA IS
obJieryeHus yTeHHs Koja mporpaMM (HeoOs3arenbHas mporpaMma). - http://notepad-plus-plus.org/

4.6 CoBpemeHnHble npodeccHOHATBHBbIE 0a3bl JAHHBIX U WH(POPMALHOHHbIE
CTIPaBOYHbIE CHCTEMbI

1. Online Fortran Compiler. - BecruiaTHblif OHJIalH KOMITMIISITOP JUIS S3bIKA
nporpamMmmupoBanusi GopTpaH.

https://www.onlinegdb.com/online_fortran_compiler

S. MarepuajbHO-TEXHHYECKOE O0ecreyeHue

JleknIMOHHBIE W TPAKTUYECKHWE 3aHATHA | JabopatopHbie pPabOTBI TPOBOIATCA B
CHEIMAIM3UPOBAHHBIX ayauTopusax kadenpsl AB2214 u AB2103, OCHAIIEHHBIX COOTBETCTBYIOUINM
UCIIBITATEIbHBIM CTEHJIOBBIM 000pYI0BaHUEM, TUIAKaTaAMU, HATYPHBIMH 00pa3liamMu y3JIOB, AeTaeil
MAIII’H.

[Ipu kadenpe paboTaeT KOHCYJIbTAlMOHHO-BBIUMCIUTENbHBIM Kiacc AB2209  mis
CaMOCTOSITEIbHOW pa0OThl, OCHAIICHHBIM KOMIBIOTEPAMH C COOTBETCTBYIOIIMM pPACUYETHBIM H
rpauyecKuM IporpaMMHBIM 00€CTIEYeHUEM.

6. MeToauveckue peKOMeHIAlNU

6.1 Meroanueckue peKOMEeHIANUM 1JIsl PENoAaBaTe/Isl 10 OPraHUu3 AU
00y4eHus1

OcHOBHBIM TpeOOBaHUEM K MPEIOJAABAHUIO AUCIUILINHBI SBIISETCS TBOPUECKUM, MTPOOIEMHO-
JINAJIOTOBBIM TIOAXO0/, TO3BOJISIFOIINI TMOBBICUTH WHTEPEC CTYACHTOB K COJEPKAHHIO Y4eOHOTO
MaTtepuana.

OcHoBHas ¢opMa M3YyYCHHS] W 3aKPETUICHHUs] 3HAHWM 1O ATOM AUCIUIUIMHE — JICKIIMOHHAS,
nabopaTopHas W mpakTudeckas. [IpernogaBaTens MODKEH MOCIEIOBATEIHFHO BBIUUTATH CTYJICHTAM
pﬂ}l H@KHI/IfI, B XOI¢€ KOTOpBIX cneayeT COCpe)IOTO‘—II/ITI) BHUMAHHUC Ha KIKYCBBIX MOMCHTAX
KOHKPETHOTO TEOPETHYECKOr0 MaTepuaa, a TakKe OpraHuM30BaTh MPOBEJCHUE MPAKTHUUYECKHUX
3aHATHH TakuM 00pa3oM, YTOObI aKTUBU3UPOBATh MBINUICHHE CTYICHTOB, CTUMYIUPOBATH
CaMOCTOSITENIbHOE HW3BJIICYCHHE UMHU HE0OXOIWMOW WHGOpMAIMU U3 PA3IUYHBIX HCTOYHUKOB,
CpPaBHUTEJBHBIN aHAIM3 METOJOB PEIICHHI, COMOCTABJIECHUE TMOJYYEHHBIX pPE3YJIbTATOB,
(GOpMYITUPOBKY M apryMEHTAIIUI0 COOCTBEHHBIX B3IJISI0B HA MHOTHE CIIOPHBIEC TPOOJIEMEI.

OcCHOBY y4eOHBIX 3aHSATUU IO JUCIUIUIMHE COCTaBIIAIOT JIEKIMH. B mporecce oOydeHuUs
CTYJICHTOB HMCHOJIb3YIOTCSl Pa3IMYHbIC BUJIbI YUEOHBIX 3aHATUN (QyJUTOPHBIX M BHEAYIUTOPHBIX ):


https://online.mospolytech.ru/course/view.php?id=2711
https://online.mospolytech.ru/course/view.php?id=2711
https://gcc.gnu.org/wiki/GFortran
http://notepad-plus-plus.org/
https://www.onlinegdb.com/online_fortran_compiler

JEKIMH, CEMUHAPCKUE 3aHATHS, JJaOOpaTOpHble pabOThl KOHCY/IbTALMU U T.1. Ha mepBoM 3aHATHY 110
JAHHOM y4yeOHOM AMCLUIUIMHE HEOOXOIMMO O3HAKOMHTH CTYIEHTOB C IOpPSAKOM €€ HM3y4eHus,
PacKpbITh MECTO U POJIb JUCLUIUIMHBI B CUCTEME HayK, €€ IIPAKTUYECKOE 3HAYEHUE, JOBECTU JI0
CTYAEHTOB TpeOOoBaHuUs Kadeapsl, OTBETUTH HA BOIPOCHI.

B Xoe JIeKIMOHHOTO 3aHATHS NPENOoJABaTeNb JOJDKEH Ha3BaTh TeMY, Y4€OHBIE BOIIPOCHI,
03HAKOMUTb CTY/IEHTOB C IIEPEUHEM OCHOBHOM U JIOTIOJIHUTEIBHON JIUTEPATYPHI IO TEME 3aHATUS.

Bo BcTynuTenbHOM YacTH JIEKIMKA O0OOCHOBAaTh MECTO U POJIb M3Y4aeMOW TeMbl B Yy4eOHOMH
JUCLUIUINHE, PACKPBITh €€ IMpaKkTU4YecKoe 3HaueHue. Ecim uuraerca He mnepmBas JEKUUA, TO
HE00X0/IMMO yBsI3aTh €€ TEMY C IPEeAbIAYILEH, He Hapyllas JOIMKH H3JI0KeHHUs ydeOHOro MaTepuaia.
Jlekuuio cieayeT HauuHaTh, TOJBKO YETKO 0003HAUMB €€ XapakTep, TEMy M KpPYyr TeX BOIIPOCOB,
KOTOpBbIE B €€ X0/1e OylyT pacCMOTPEHBI.

B ocHOBHOI wyacTM JEKUMU CIEAYeT pacKpbITh COJEp)KaHUE Y4EeOHBIX BOMPOCOB,
aKLIEHTUPOBATh BHHUMAaHUE CTYIEHTOB Ha OCHOBHBIX KAaTeropusx, SBJICHUSX U IIpoleccax,
O0COOEHHOCTSX UX MPOTEKAaHUs. PaCKphIBaTh CYLIHOCTb U COAEpPAHUE Pa3IMUHbIX TOUEK 3PEHUS U
HAYYHBIX IIOAXOJOB K OOBSCHEHWIO TeX WM UHBIX SBIGHHH U mnpomeccoB. Cremyer
apryMEHTHPOBaHO OOOCHOBaTh COOCTBEHHYIO MO3HUIMIO MO CIIOPHBIM TEOPETUYECKMM BOIPOCAM.
[TpuBoauTe npHUMeEpsl. 3azaBaTh MO XOAY HM3JIOKEHUS JIEKIMOHHOIO MaTepuanga pUTOPUYECKUE
BONPOCHl W CaMOMY JaBaTh Ha HUX OTBET. OTO CIIOCOOCTBYET AaKTHUBU3ALMUHU MbICIUTEIbHON
JIESTEIIBHOCTH CTYJIEHTOB, IOBBIIICHUI0O WX BHMMAHHA U HUHTEpeca K MaTepually JIEKIHH, €€
conepxanuto. IlpenonaBatens AOJKEH PYKOBOAUTH PAbOTON CTYINEHTOB IO KOHCIIEKTHPOBAHUIO
JEKLIMOHHOIO MaTepuaja, MOAYEPKUBATh HEOOXOJUMOCTh OTPAXEHHs B KOHCIIEKTaX OCHOBHBIX
MOJIO’KEHUH M3ydaeMoM TeMbl, 0CO00 BbIAEISS KaTerOpUITHBIN anmapar.

B 3akmtounTenpHOM yacTH JIeKIMKU HEOOX0IuMO cpOpMyIHpOBaTh OOIIME BBIBOABI IO TEME,
PacKpBIBAOIIKE COIEPKAHUE BCEX BOIPOCOB, OCTABIECHHBIX B JIeKINUU. OObSIBUTH IJIAH OYEPETHOTO
CEMMHApCKOr0 WM Ja0OpaTOpHOro 3aHsATUSA, JaTh KpaTKUE PEKOMEHJAIMH 10 IOATOTOBKE
CTYAECHTOB K CEMHHapy WU JlabopaTtopHoi pabore. OmpeenuTb MECTO M BpeMsl KOHCYJIbTalluU
CTY/AIEHTaM, MOKEJIaBIIUM BBICTYIIUTh HAa CEMHHAape C JOKJIagaMHu U pedeparamu MO aKTyaJbHBIM
BOIIPOCaM 00CYX1aeMOIl TEMBI.

[lenb mpakTUYeCKUX U J1aOOPATOPHBIX 3aHATUH - 00ECIIEYUTh KOHTPOJb YCBOEHUS! Y4EOHOTO
MaTepuaia CTyJeHTaMH, paclIMpeHue U yriayOaeHe 3HaHuH, OJy4eHHBIX MU Ha JIEKIHUSIX U B X0J1€
camMocCTOsITeNbHOM padoThl. IloBbiieHNEe 3()PEKTUBHOCTH MPAKTUUECKUX 3aHATUN JOCTUTAETCS
IOCPEJICTBOM CO3/IaHUSI TBOPUECKOW OOCTAaHOBKM, PACHOJArarolleld CTYIEHTOB K BBICKa3bIBAHUIO
COOCTBEHHBIX B3IJISI0B M CYXJIEHUH IO 00CYXJaeMbIM BOINpOCaM, KEJTaHUIO y CTYICHTOB
nopaloTaTh y JIOCKH NPH PEIICHUH 3a/]1ay.

[Tocne KkaXxAOro JIEKIMOHHOIO, JAabOpaTOPHOrO M TMPAKTUYECKOTO 3aHATUS CHAeTaTh
COOTBETCTBYIOILYIO 3allMCh B KYpHAJIaXx ydeTa MOCEIAEMOCTH 3aHATHI CTYJEHTAMM, BBIICHUTH Y
CTapOCT y4e€OHBIX TPYII IPUYUHBI OTCYTCTBHSI CTY/IEHTOB Ha 3aHATUAX. [IpOBOIUTH rpynmnoBbie U
WHAMBHUAYyaJIbHbIE KOHCYJbTAllUU CTY/IEHTOB 10 BOIIPOCaM, BOSHHUKAIOUIUM Y CTYJIEHTOB B XOJ€ UX
MOJTOTOBKU K TEKYILEH U MPOMEKYTOUHOM aTTeCTally 10 Y4eOHOM TUCIUIINHE, PEKOMEH/10BaTh B
MOMOIIIb Y4eOHbIE U APYyTrUe MaTepuabl, a TAK)KE CIIPABOYHYIO JTUTEPATYPY.

6.2 Meroanueckue yKazaHus JAJisl 00y4arOMIUXCsl MO0 OCBOEHUIO M CHUTITHHBI

CamocrosiTenbHas pa60Ta ABJIACTCA  OOHHMM W3  BUAOB  IMOJYUYCHHUSA 06pa3013aHH51
06y‘-IaIOI_]_[I/IMI/ICSI W HaIlpaBJICHA Ha:
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® U3y4YeHHE TEOPETUUECKOTO MaTepHaia, MOJIrOTOBKa K JICKIIMOHHBIM,CEMUHAPCKHM
(IpakTUYECKUM) 3aHATUSAM
® [IO/IFOTOBKA K TECTUPOBAHUIO C UCIIOIH30BaHKEM 00IIe00pa30BaTEILHOTO ITOpTAIa.

CamocTtosiTennbHas paboTa CTYACHTOB MPEACTABISACT COOOW BaKHEHIIee 3BEHO Y4eOHOTO
nporecca, 0e3 TPaBWIbHON OpraHu3alMd  KOTOPOrO OOy4aroluiics HE MOXET ObITh
BBICOKOKBAJIU(DUITUPOBAHHBIM BBIITYCKHHUKOM.

CTyneHT NOJDKEH MOMHHUTH, YTO HAYMHATH CAMOCTOSITEIIbHBIC 3aHATHUS CIEAYET C IEePBOTO
CeMecTpa M MPOBOAMTH UX PEryisipHO. OYEeHb BaKHO MPUIOKUTH MAKCUMYM YCHJIHIA, BOJIH, YTOOBI
3aCTaBUTH ceOs1 padOTaTh C TIOJHON HArPY3KOM C IIEPBOTO JIHS.

Kaxnplii cTyIeHT IOJDKeH caM IUIAaHMPOBaTh CBOKO CaMOCTOSITEIbHYIO paboTy, MCXOIs U3
CBOMX BO3MOXXHOCTEH M NPHOPUTETOB. JTO CTHUMYJIHPYET BBINOJIHEHHE pabOThI, co3aaeT Ooliee
CIIOKOWHYI0 0OCTAaHOBKY, YTO B HTOTE MOJIOKHUTEILHO CKa3bIBACTCS HA YCBOCHHU MaTepuala.

BaxHo mosiHee ydecTh 00CTOSATENLCTBA CBOCH pabOThI, YSICHUTh, YTO SIBJISACTCS TJIABHBIM Ha
JTAHHOM 3Tare, Kakyr MOCJIEI0BATeIbHOCTh Pa0OThl BBIOPATh, YTOOBI BBIMOJHUTH €€ JIy4IIe U C
HAMMEHBIIIMMH 3aTpaTaMH BPEMEHHU M SHEPTHH.

Jyis TUI0IOTBOPHO#M pabOThl HEMAJIOBAKHOE 3HAYECHUE HMeeT OOCTaHOBKA, OpraHH3allHs
pabouero Mecta. Hy)xHO mOOUTBCS, 4TOOBI MECTO PabOTHI MO BO3MOXKHOCTH OBLIO MOCTOSHHBIM.
PaboTa Ha mpUBBIYHOM MecCTe JieaeT ee OoJiee MIoA0TBOPHOU. [IpoAyKTHBHOCT PabOThI 3aBUCHUT OT
NPaBUWIBHOTO YEpEIOBaHUs Tpyda W OTIbIXa. [103TOMy KaIbple 4Yac WM J[Ba CIEAYET JeiaTh
nepepbiB Ha 10-15 MuHyT. BBIXOAHBIC JHH JIydIlle MOCBATHTH aKTUBHOMY OTABIXY, 3aHITHIM
CIIOPTOM, MPOTYJIKAMH Ha CBEXKEM BO31yXe U T.J. Jlaxke MmepeKItoueHre ¢ OHOT0 BUIa YMCTBEHHOM
paboThI Ha APYTOil MOKET CITYKHUTh AKTUBHBIM OTIIBIXOM.

CTy#aeHT [OKeH TIOMHHTh, YTO B TIpouecce OOy4YeHHS BaKHEHIIYI0 pOJIb WUIpaeT
caMmocCTosTeNIbHas paboTa ¢ KHUTO#. Hayuntbes paboTaTh ¢ KHUTOM — BaKHEHIIIAs 3a/1a4a CTYICHTA.
be3 aToro HaBbika Oy/IeT UpEe3BBIYAMHO TPYAHO U3ydYaTh MIPOrPAMMHBIN MaTeprall, U MHOT'O BPEMEHHU
OyZmeT TOTpaueHO HepalroHaJdbHO. PaboTa ¢ KHHUrOM CKJIaJpIBacTCs W3 YMEHHs 1OA00paTh
HEOOXOJMMBbIC KHUTH, pa300paThCsi B HHUX, 3aKOHCIEKTHPOBaTh, BHIOpATh TJIABHOE, YCBOMTH M
NPUMEHHUTD Ha MPAKTHKE.

7. @DoH/I OLIEHOYHBIX CPEICTB

7.1  Meroabl KOHTPOJIS U OLICHUBAHUA Pe3y/IbTATOB 00y4eHHU S

Jlo naTel mpoBeaeHUS MPOMEKYTOYHOM aTTECTAIIMU CTYEHT JO0JKEH BHITIOTHHUTH BCe PabOTHI,
MPEIYCMOTPEHHBIE HACTOSAIIEH pabodei mporpaMMON TUCITUTIITUHBI.
[Tepedenn 00s3aTENBHBIX pa0OT, BHIIOTHIEMBIX B TEUEHUE CEMECTPa
e VYcTHBIN onpoc, cobeceioBaHme
e Pemenue 3a1a4 Ha MPAKTHYECKUX 3aHATHIX

e TectupoBanue

7.2 llkana u KpuTEepUN OLEHMBAHUS Pe3yJIbTATOB 00y4YeHHs

PesynbpTaTel 00y4eHUS OLEHUBAIOTCS 10 OAITHHOU ITKaje, 0aibl HAUUCISIOTCS CTYICHTY 110
pe3ylbTaTaM BBIIOJIHEHUS 00s3aTeNIbHBIX PadoT.
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Ouenka KounyecTBO 6217108
OTJINYHO ot 81 no 100
XOpOLLIO ot 61 1o 80
YAOBJIETBOPUTEIBLHO ot 41 o 60
HEY/I0BJIETBOPUTEIHHO 40 u menee

7.3  OueHo4YHbIE CpPeaCTBA

7.3.1. Texkyuuii KOHTPOJIb
TeMbl 1151 yCTHBIX ONPOCOB, cO0eceT0BAHNS, PelIeHUs MPAKTHYECKHX 3a71a4

. BeiBectr Ha 3kxpan Haanuch "Hello". (WRITE)
. [IpucBONTH IEpEMEHHBIM a ¥ b 3HaUSHHSI U BBIBECTH WX Ha 3KpaH. (a = 1)
. BeiBecTn Ha 5KpaH 3HaYeHUE CYMMEI a U b.
. BBecTu ¢ knaBuaTypsl 3Ha4E€HUS IEPEMEHHBIX a M b ¥ BEIBECTH Ha 9KpaH ux cymmy. (READ)
. BBecTH ¢ kmaBuaTypsl 3Ha4eHUsI IEPEMEHHBIX a U b U BBIBECTH
. Ha ’KkpaH "a Gomnbine (Menbie, paHa)b". (IF ... THEN ... END IF)
7. Hamucatb mporpaMMy BbIBOJa Ha 3KpaH KOpHEH KBaJApaTHOTo ypaBHeHUs (X1, X2) ¢ BBOJOM
3HayeHui ko3 PuuueHTos a, b, c.

AN D AW

8. BriBecTH Ha 3kpaH yucna ot 1 1o 10, ucnons3ys oneparop uukia. (DO ... END DO)

9. BeiBecTn Ha 5KpaH 3HAUEHUE CyMMBI M INpoM3BeAECHMs uMcen oT 1 no 15, ucnonbsys
OIepaTop LUKJIA.

10. Bectu uuciao ¢ KjIaBUATyphl, HAWUTU ero (hakTopuaj, UCIOJB3Yys ONEpaTrop LMKIA, U
BBIBECTH Ha HKpaH 3TH JBa YUCIIA.

11. IIpucBOUTH 2JIEeMEHTaM OJHOMEPHOT0 MaccuBa 3HaueHus oT 1 10 10, ucnonb3ys oneparop
1uKIa, u BeiBecTH ux Ha 9kpaH. (INTEGER a(10))

12. Haiitu cymMy U pou3BeIcHUE SJIEMEHTOB MaccuBa ( sum = sum + a(i) ).

13. HaiiTu MakcUMaJIbHOE U MUHUMAJIbHOE 3HAYEHHE CPEIN IEMEHTOB MacCUBa U pa3HUILY
MEXy HUMH.

14. TIprucBOUTH C TOMOIIBIO ITUKJIA 3JIEMEHTaM JBYMEpHOTO MaccuBa (3x4) 3HadueHus ot 1 10
12 1 BBIBECTH UX Ha 3KPaH B CTOJIOHK.

15. BoiBecTH 3HAauYeHHUS JBYMEPHOIO MaccHBa Ha 3KpaH B BUAE TaOJIHMIBI CO CTPOKAMU H
CTOJIOLIAMH.

16. IlomeHsaTh MECTaMM MaKCHMaJbHbII 1 MUHUMAJIBHBIN JIEMEHT JIBYMEPHOI'O MacCHUBa U
BBIBECTU Ha SKPaH HAYaJIbHBIA U UTOTOBBIA MACCHUB.

17. TloMeHSATh MeCTaMHU CTPOKHM M CTOJOLBI OTHOCHTEIBHO MAaKCHMAJIBHOTO 3JIEMEHTa Ha
IJIaBHOW TMAroHalid MaccuBa 5x35.

18. YnopsanouuTs 37€MEHThI OJJHOMEPHOT'O MacCuBa MO BO3PACTAHHIO
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7.3.2. IIpomexxyTOuHAas aTTEeCTALMS

[TpomexyTouHas aTTecTanus o0yJarouxcs B hopMe 3K3aMeHa MPOBOAUTCS MO pe3ybTaTaM
BBHITIOJTHEHHSI BCEX BHUIOB Y4eOHOH pabOTHI, MPEIyCMOTPEHHBIX YYeOHBIM IUTAHOM IO JaHHOUN
JUCUHUIITMHE (MOAYJIIO), IPU 3TOM YUUTBHIBAIOTCS PE3YJIbTAThl TEKYIET0 KOHTPOJIS YCIIEBAEMOCTH B
TeyeHue cemectpa. OIEHKA CTENEHH MOCTIDKEHHsS OOYdYalOIIMMHUCS IUIAHHUPYEMBIX pPEe3yJbTaToB
oOydeHus MO AUCHUIUIMHE (MOZYJII0) MPOBOAUTCSA MpPENojaBaTesieM, BEOYLIUM 3aHATUS I10
JTUCIUILIMHE (MOIYJII0) METOIOM 3KCIEepTHOM oleHKU. [1o uToram npomMexyTo4HON aTTecTaluu 1o
JTUCIUIUIMHE (MOIYJIO) BBICTABIIAETCS OLIEHKA «OTIMYHOY, «XOPOIIOY, «yIOBIETBOPUTEILHOY» WU
«HEYAOBIETBOPUTEIHHOY.

IIpuMepHBIe BONPOCHI K IK3aMeHY
Bomnpocsr qyis nposepku yposHst o0yuenHoctu 3HATD:
. Kakue Turibl 3a1a4 MOYKHO peliaTh ¢ UCIOJIb30BAHUEM MAaTEMAaTUYECKOT0 MOJICTUPOBAHMSL.
. Onepatopsl BBOJA, MPUMEPHI UCIIOJIb30BAaHUS, CHHTAKCHC.
. OnepaTopsl BbIBO/IA, IPUMEPHI UCIIOIb30BAHMS, CHHTAKCHUC.
. Oneparopsl UKJIa, TPUMEPHI UCIIOJIB30BAHUS, CHHTAKCHC.
. MaccuBBI U MaTpULIbI, ONIEpallii C MACCUBAMU, TJIaBHAs JHArOHAIb.
. MaccuBbl ¥ OmIepalviy ¢ UX JIEMEHTaMH, IIOUCK MAaKCUMyMa U MUHUMYMa.
. Onepatop NMpuCBOEHUs, TPUMEPHI UCIIOIH30BAHHUS, ONIEPATOPHI CPABHEHHS.
. OnepaTopsl 1TUKJIA U BJIOKEHHBIE ITUKIIBI.

O 00 1 N L B W N —

. YcnoBHBIE OTIepaTophl, MPUMEPHI HCTIOJI30BaHMs, CHHTAKCHC.

Bonpocei(3agaun/3aganus) ams npoBepku ypoBHs o0yueHHoctH YMETD:

1. IlocnenoBaTeNbHOCTh PELIEHUS THUIIOBBIX 3aJad C HCIOJIB30BAHMEM MAaTEMaTHYECKOTO
MOJZEIIUPOBAHUS.

2. AAropuT™ IporpaMMsl ¢ yCJIOBHBIMU OIlEpaTOpaMH.

3. AropuT™m NporpamMmsl ¢ [UKIaMH.

4. Anroputm mporpaMMebl JJis padOThI C MAaCCUBAMHU.

5. Pemrenue 3a1a4 ¢ MCNOJIB30BAaHUEM METO/A TPEXAUATOHAIBHOW MATPULIBI.

46 AAropuT™M mpoOrpaMMbl, peau3yIoiei BbIBO/ PE3yIbTaTOB BO BHELIHUH (ail.

Bomnpocs! (3agaun/3aganus) asst npoBepku ypoBHs o0yuenHoctu BJIAJIETD:

1. TlocnenoBarenbHOCTh paboTel ¢ 1O ans pemieHWs TUIOBBIX 3a7ay C HCHOJIb30BAaHUEM
MaTEeMaTU4eCKOr0 MOJAEIUPOBAHMUS.

2. UnTepnperanyst ommOKHU 0 HEPABUIHLHOM THIIE JaHHBIX.

3. UnTepriperanus omumOKy O HEMIPaBUIBLHOM BBO/JIE.

4. Nntepnperanus oMOKH O HEMPAaBUILHOM TUIIE IEPEMEHHOM.

5. Ilouck omuOKM B MporpaMMe Ha OCHOBaHUU COOOIIEHUI KOMITUIISATOPA.

6. MeTtouka paboThl B KOMaHIHOH CTpOKe.



13

Oo0pa3en 3k3aMeHALIMOHHOT0 OMJIeTa

MUHHUCTEPCTBO HAYKH U BBICHIET'O OEPA3OBAHMSI POCCUIICKOM ®EJIEPAITAN
PEJEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUYPEXJIEHUE
BBICIIET'O OBPA30OBAHUSA

«MOCKOBCKHH TTOJINTEXHUYECKUI YHUBEPCUTET»
(MOCKOBCKUI1 TTOJIUTEX)

®akynpreT XTub Kadenpa TexHuka HU3KHX TeMIepaTyp

Juctumimia MatemaTudyeckoe MoAeTHPOBaHHE TelI0(U3UYECKHX M TPAHCHOPTHBIX
CBOJCTB ra3oB

Hanpasnenue 16.04.03

Kypc 1 rpynma 224-551, ¢popma oOydenus ouHas

DK3AMEHAIIMOHHBII BUJIET Ne 1.

1. IlocnenoBaTenbHOCTh PELICHUS TUIOBBIX 3a/lad C MCIIOJB30BAaHHMEM MaTEeMaTHYeCKOIro
MOJIETTHUPOBAHHUS.

2. Aaroput™ nporpaMmsl ¢ HUKJIaMH.

3. IlocnenoBaTenbHOCTh pabOTHI C KOMIMJISITOPOM B KOMaHJAHOM CTPOKE.
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K mpomexxyTouHO#N aTTecTanuu AOMYCKAIOTCS TOJIbKO CTYACHTHI, BBHIITOJHUBIIUE BCE BHJIbI
yueOHOM paboThl, IPeayCMOTPEHHBIE paboueil mporpaMMoil mo AucuuIUinHe «MaTemMaTH4ecKoe
MOJICTTMPOBAHUE TETIIO(PU3UICCKIX U TPAHCTIOPTHBIX CBOWCTB T'a30BY.

Ixana
OLleHUBaHUA

Onucanue

BreimonHensl Bce BuAbl y4eOHOW pPabOThI, MPeryCMOTPEHHbBIE Y4eOHBIM
wi1aHoM. CTyIeHT IE€MOHCTPUPYET COOTBETCTBHUE 3HAHUM, YMEHUM, HaBBIKOB
NPUBEJCHHBIM B Ta0IMIAX IOKa3aTeiel, omepupyer mpuoOpeTeHHBIMU
OtinyHO 3HAHUSAMH, YMECHUSAMH, HAaBbIKAMU, IPUMEHAET UX B CUTYalUsAX HMOBBILICHHON
cioxHocTu. [Ipy 3TOM MOryT OBITH JONYIIEHbl HE3HAUUTENIbHbIE OLIMOKH,
HETOYHOCTH, 3aTPyIHEHUS NIPU AHAJUTUYECKUX OIEpaLUsiX, IEPEHOCE 3HAHUN
Y YMEHUI Ha HOBBIE, HECTAaHIAPTHBIEC CUTYaALUH.

BreimmonHensl Bce BHIBI yu4eOHOW palOTHI, MPENyCMOTPEHHbIE Y4eOHBIM
X wianoM. CTyIeHT JEeMOHCTPUPYET HEMONIHOE, MPaBUIBHOE COOTBETCTBHE
OpOIILIO . . .

3HAHUU, YMEHUH, HaBBIKOB MPUBEICHHBIM B TaOIHMIIaX MoKa3aTesei, Tnbo eciu

[P 3TOM OBLIN IOMYLIEHBI 2-3 HECYIIECTBEHHBIE OMINOKH.

Beinmonnensl Bce BuAbl yuyeOHOW paboOThl, MPeLyCMOTPEHHbIE Y4eOHBIM
VYnosnerBopu- |miaaHoM. CTyIeHT JEMOHCTPUPYET COOTBETCTBUE 3HAHUMN, B KOTOPOM OCBEIIIEHA

TEIbHO OCHOBHas1, HauboJiee BakHas 4acTh MaTepuaa, HO IpU 3TOM JIOMYIIEHA OJlHA
3HAUUTENbHAs OIMOKA UM HETOUHOCTb.

He BbinosiHeH oauH uiu Gojiee BUJOB yuyeOHON pabOThI, MPEAyCMOTPEHHBIX
yueOHbIM 1aHOM. CTyJI€HT JEMOHCTPHUPYET HEMOIHOE COOTBETCTBUE 3HAHUIA,
HeynosnerBopu- |yMeHu#, HaBBIKOB NPHUBEJIEHHBIM B TaOMUIaX IOKa3aTelel, JOMyCKarTCs

TEIBHO 3HAYUTEJbHbIE OIMOKH, MPOSABISAETCS OTCYTCTBUE 3HAHUM, YMEHMH, HABBIKOB
IO PsIy MOKAa3aTesel, CTYAEHT UCIBIThIBAET 3HAUUTEIbHBIE 3aTPYIHEHUS IIPU
OIIEpUPOBAHNH 3HAHUSMHU U YMEHUSAMU IPU UX NIEPEHOCE HA HOBBIE CUTYaLINN.

BeinonHeHs! Bce BUJbI yueOHOM paOOoThI, MPeTyCMOTPEHHbIE YUEOHBIM IJIAHOM.
CTyneHT [eMOHCTPUPYET COOTBETCTBHE 3HAHHUH, YMEHMH, HaBBIKOB
NOPUBEJCHHBIM B Ta0NMIAX TOKa3aTesiel, onepupyer MNpHOOpPETEeHHBIMU
3auTeHo 3HAHUSAMHU, YMEHUSMHU, HaBbIKaMU, MIPUMEHSET UX B CUTYalUsSIX MOBBILICHHON
cnoxHocTU. [Ipu 3TOM MOryT OBITH JONYILIEHBl HE3HAYUTENbHbIE OIIUOKH,
HETOYHOCTH, 3aTPYIHEHUS MPU aHATUTHUYECKUX OIepalusix, NepeHoce 3HaHu!
Y YMEHUH Ha HOBbIE, HECTaH/IapTHbIE CUTYaIUH.

He BbinosniHeH oauH uiau Oosiee BUIOB y4eOHOH pabOThI, MPeayCMOTPEHHBIX
yueOHBIM m1aHOM. CTyJIeHT JEMOHCTPHUPYET HEMOIHOE COOTBETCTBUE 3HAHUIA,
H YMEHMH, HABBIKOB TNPUBEACHHBIM B TaOIMIAX IOKa3aTeled, JTOMYyCKaloTCs
© SATTERO 3HAYUTEJbHbIE OIIMOKH, MPOSBISETCS OTCYTCTBUE 3HAHWUN, YMEHH, HaBBIKOB
0 Psily MTOKAa3aTeslel, CTYAEHT UCTBIThIBAET 3HAUUTEIbHBIE 3aTPYAHEHUS TIPU

ONCpUpPOBaAHNU 3HAHHUAMHA U YMCHUSAMMU IPU UX IICPCHOCC HA HOBLIC CUTYyAllUU.




