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1. HEJIM 1 3AJIAYHU TUCHUITJIMHBI
1.1. Hean aucuMnInHbI
dbopMupOBaHUE KOMIIETECHIIMI, HEOOXOAUMBIX JIJII HAYYHO-METOANYECKOTO
000CHOBaHUS MPUMEHEHHSI TIOJIXO0/I0B K MHKEHEPHOU OIEHKE CTAI[MOHAPHBIX U HE-
CTAIMOHAPHBIX TPOIIECCOB TPH TPAHCTIOPTUPOBAHUM Ta3000pa3HBIX W JKUJKHX
cpen o TpyOompoBogaM B HETEra3oBOM MPOMBINIJICHHOCTH, a TAKKE MPOITYKTOB
nepepaboTKu.

1.2. 3agaum ocBOeHMSI TUCIUILIHHBI

HAy4UTHCS (HOpPMATU30BaTh (PU3UIECKUE MOCTAHOBKH 3aJ71a4 TPAHCIIOPTA yT-
JIEBOJIOPOJIHBIX CpeJ MO TPyOONpoBOJaM B MaTeMaTHUYECKHE MOJCIHM B BHJIE CHUC-
TeM nuddepeHuanbHbIX YPAaBHEHUH CMEIIAaHHOTO THUIIA C MOCTAHOBKOW Hayajlb-
HO-KPaeBbIX yCIIOBU;

npuoOpecTH NMPaKTUUECKHWE HABBIKU MO JIMHEApU3allui ypaBHEHUM MaTeMa-
TUYECKUX MOJEJICH U MCIOJIb30BaHUs MHTEIPAJIbHBIX MPE0Opa3zoBaHUM I TOJTY-
YEHHUs KOHEYHBIX PACUYETHBIX COOTHOIICHUHN B YCJIOBHUSX NPHUHATUS HICATUZUPO-
BAaHHBIX TPEACTABICHUA O THIPOJIUHAMHYECKOW OOCTAHOBKE B COCTABJISFOIIMX
AJIEMEHTaX TPYOOTPOBOIHOTO 00OPYIOBAHHS;

BIIAJICTh HA TIOJIb30BATEIIHCKOM YPOBHE MAKETOM CHMBOJBHOW MaTeMaTHKH
Maple nns mpoBefeHUST BBIYUCIUTEIBHOTO aHaM3a (POPMyIUPyEeMBbIX MaTeMaTH-
YECKUX MOJIeNIeH B BUAE 3a1a4 Koy 1 HauanbHO-KPAEeBbIX YCIOBUI;

yMeTh (pOpMUPOBATH MATPUILy TUIAHHUPOBAHUS BBIYUCIUTEIHHBIX JKCIICPHU-
MEHTOB, CHHTE3MPOBATh MO HEW PETrPEeCCHOHHOE ypaBHEHWE, a IMOJIydaeMbIe pe-
3yJbTaThl MOABEPTaTh (PU3NUECKON MHTEPIPETAIIMU B KOHTEKCTE CTAIIMOHAPHBIX U
HECTaIIMOHAPHBIX MTPOIIECCOB MEPEHOCA YTIIEBOIOPOJIOB B ra30HE(TEPOBOIAX.

2. MECTO JUCIHHUIIJIMHBI B CTPYKTYPE OIIOII
Hucrumiraa «YucaeHHbIe METOABI pacueTa CTAllMOHAPHBIX M HECTaIHO-
HApHBIX MPOIIECCOB B ra30HE(TEMPOBOIAX» OTHOCUTCA K TUCIUTIIIMHAM BapUaTHUB-
HOM yactu Oynoka b1.

3. IEPEYEHD IIVTAHUPYEMBIX PE3YJIbTATOB OBYUEHUS 110
JANCIUIIJINHE

[Ipouecc m3ydeHuss QUCHUIUIAHBI «YHUCIEHHBIE METOABI pacueTa CTalHO-
HAapHBIX W HECTAIMOHAPHBIX TPOIECCOB B Ta30HE(TENPOBOAAX» HAMPABICH Ha
dbopMHpOBaHUE CIAEAYIOMIUX KOMIETEHIIUNI:

OIIK-1 - cmocoOHOCTBIO (hOPMYITUPOBATh U PEIIATH 3a/1a4d, BO3HUKAIOIIUE
B X0JI€ HAYYHO-UCCIIE0BATEIbCKON U PAKTUUECKOMN AEATEIbHOCTU

OIIK-5 - cnocoOHOCTHIO TOTOBHOCTh K KOMMYHUKAIIMU B YCTHOW W MHUCH-
MEHHOM (opMax Ha rocyaapcTBeHHOM s3bike Poccuiickoit ®denepanuu U HHO-
CTPaHHOM SI3bIKE JJI PEIIeHUs 3a7a4 MpodheCcCUOHANTbHON NeATEeIbHOCTH

[TK-3 - cmocoOHOCTHIO TIAHUPOBATh M MPOBOJIUTH AHATTUTUICCKUE, NMUTA-
IUOHHBIE U 3KCIIEPUMEHTAIbHbBIC UCCIEIOBAHUSA, KPUTUUECKU OLICHUBATH JTAHHBIC
Y JIeJIaTh BBIBOJIbI




[1K-4 - cmocoOHOCTBIO HCIIOJIB30BAaTh MPO(GECCHOHATBHBIE MPOrPaMMHBIE
KOMILJIEKCHI B 00J1aCTH MaTeMaTHYECKOT0 MOJIETMPOBAHMS TEXHOJIOTHYECKUX MPO-
LIECCOB 1 OOBEKTOB

[1IK-5 - cnocoOHOCTBIO MPOBOAMTH AHAIW3 M CHCTEMATHU3ALMI0 HAyYHO-
TEXHUYECKON MH(pOpPMALUU 10 TeME HCCIEeIOBaHMs, OCYIIECTBIATh BHIOOP METO-
UK W CPEICTB PELICHUs 3a/1a4M, MPOBOJAUTH MATEHTHBIE MCCIIEIOBAHUS C LIEJBIO
o0ecrieyeHusl MaTeHTHOM YHCTOTHI HOBBIX pa3pabOTOK

Pe3yabTarsl 00y4eHHns, XapaKTepHU3yolIue

Komnerenuus
c(hopMHUPOBAHHOCTH KOMIIETEHIIUMN

OIIK-1 3Hamb OCHOBHBIE (HOPMYJIUPOBKH ONTUMU3AITMOH-
HBIX 33J1a4 TPyOOIPOBOJIHOIO TPAHCIIOPTA B paMKax
MaTEMaTUYECKOT0 MPOrpaMMUPOBAHUS

3HAMb METOAbI AlIIIPOKCUMALlNN, UHTCPIIOJIAILNU 1
OKCTPAITOJATHUHN SKCIICPUMCHTAJIBHBIX JTaHHBIX

3Hamo nepedeHb QYHKIIMOHATIOB KOMITBIOTEPHBIX
maTdopm obecriedeHnst 3a7a9 BHIYUCITUTEIILHON
MaTeMaTUKHU

3HAMb THOCEOJIOTUYCSCKUE MOIXO0bI CHHTE3a DTAIIOB
MOJICTUPOBAHUS MIPH pa3pabOTKEe MAaTEMAaTUUECKUX
MOJeJIen

(yMemb OCYIIECTBUTH TOCTAHOBKY 3a7[a4i U MOJTO-
TOBUTDH WCXOJIHBIE TAHHBIC JISI MOJCITUPOBAHUS
KOHKPETHOTO (pU3NYIECKOTO 00BEKTa CHCTEMBI
TPAHCIIOPTA YIIEBOIOPOIOB

OIIK-5 yMems (OpMann30BbIBATH PE3YIbTAThl BHIYUCIIH-
TEJIbHBIX IKCIIEPUMEHTOB

I1K-3 (yMemb IPUMEHSITh METOIbI ONITUMU3AIUH IS pe-
HIEHUS 3a7a4 TPyOOIPOBOHOTO TPAHCIIOPTA yTJie-
BOJIOPOJIOB

671a0emsb HaBbIKAMHU PEUIEHUS PEIMETHO-
OPHUEHTUPOBAHHBIX IMOCTAHOBOK 33]1a4 SIBJICHUI 1e-
peHoca B TpyOOIPOBOJHOM TPAHCIIOPTE YIIIEBOO-
POJOB M ONTHUMHU3HPOBATH NapAMETPUUECKHUE Xa-
PAKTEPUCTUKH NPOLECCOB

[1K-4 (yMemsb HcIONb30BaTh cpeny Maple st Mmoaenupo-
BaHUs MMPOIIECCOB TPYOOIIPOBOIHOIO TPAHCIOPTA
yIJIE€BOAOPOJIOB

gadems AaHATUTUYECKUMHU, BEPOSITHOCTHBIMU U
CTaTUYECKUMU METOJaMu 00pabOTKU U MHTEpIpe-
TaIM¥ Pe3yJIbTATOB BEIYUCIUTEIHHBIX dKCIIEPH-
MEHTOB JIJII CTAIIMOHAPHBIX U HECTAIIMOHAPHBIX
MPOIIECCOB B razoHedTenpoBoaax

I1K-5 3Hamo NPEAMETHO-OPUEHTHUPOBAHHYIO HH(OpMa-




110, HEOOXOAUMYIO JJIsl MOCTPOEHUSI MaTeMaTuye-
CKHUX MOjieJIell KOHKPETHBIX 00BEKTOB CUCTEM
TpPaHCIOPTA YIIEBOAOPOJIOB

(yMemb OCYIIECTBUTH TOCTAHOBKY 3a7]a4i U MOJTO-
TOBUTbH WCXOJIHBIE TAHHBIC JISI MOJETHUPOBAHUS
KOHKPETHOTO (pU3UYIECKOTO 00BEKTa CHCTEMBI
TPaHCIOPTa yIIeBOIOPOIOB

4. OB BEM JUCHUIIJINHBI
OO61ast TpPyJ0EMKOCTh JUCHUIIINHBI «UMCIIEHHbIE METOIbI pacyeTa CTaluo-
HApHBIX U HECTAIIMOHAPHBIX MPOIIECCOB B ra30HEe(PTENMPOBOAAX)» COCTABIIAET S 3.€.
Pacnipenenenuie Tpy10€MKOCTH JUCIUIUIMHBI IO BUAAM 3aHATUN
ouyHasi gopma o0yueHust

Bcero [Cemectpsl

Busr yaeO6HO# paboThI

4acoB 2
AyauTopHbIe 3aHATHS (BCEro) 56 56
B ToMm uucie:
Jlexnun 14 14
JlaGopartopusbie paboTsl (JIP) 42 42
CamocrosiTesibHasi paboTa 88 88
KypcoBasi padora + +
Yacel Ha KOHTPOJIb 36 36
Bu bl mpoMeKyTOYHOM aTTECTALIMK - DK3aMEH + +
OO6m1ast TPy 10€MKOCTb:
aKaJeMHUYeCKHE Yachl 180 180
3a4.e]l. 5 5

3a04Has popma 00yueHus

Bcero [Cemectpsl

Buer yae6HO# paboThI

4acoB 2
AyauTopHbIe 3aHATHS (BCEro) 24 24
B ToMm uncie:
Jlexnun 10 10
JlaGopartopubie paboTsl (JIP) 14 14
CamocrosiTesibHasi pabora 147 147
KypcoBasi padora + +
Yacel Ha KOHTPOJIb 9 9
Bu bl mpoMeKyTOYHOM aTTECTALIMK - DK3aMEH + +
OO6111ast TPy10€MKOCTb:
aKaJeMHUYECKHUE YacChl 180 180

3a4.e]l. 5 5




5. COAEPKAHME JUCLMIITUHBI (MOIYJIST)

5.1 Coaeprxkanue pa3aesoB TUCUMILIMHBI M pacnpeaeieHlue TPYI0eMKO-
CTH IO BHJAM 3aHATHH

ouyHasi gopma o0yueHust

Ne n/mt Haumerosasme CopeprxaHue paszena Jlexny Jlag. CPC Beero,
TCMbI 3aH. qgac
1 BBenenue B|IloHsATHE MaTemMaTHYecKOW Moje-
moaennpopa |1d. Kraccupukauus maremarnye-
— ckux Moxeneii. CoctaB MaTeMaTH-
YEeCKOro ONMHCaHusA. AJITOPUTM Ma-
TEMaTHYECKOTO0  MOJEIHPOBAHUS.
OO0mre 3aKOHOMEPHOCTH TIPOIIeC-
coB. OOmue wMarepuanbHbIE U
sHepreruueckue OamaHchbl. [ud-
(epeHnManbHble  ypaBHEHHS Kak|[ 4 g | 14 2%
UHCTPYMEHT MOJIETTUPOBAHUS.
IIpuMeHeHHe OnEepalMOHHOIO HC-
quCIeHUs i perneHust audde-
peHIMaIbHbIX  ypaBHeHuH. Oc-
HOBHBIE CBOIcTBa mpeoOpa3oBa-
Hus Jlamtaca. Ilonarue nepena-
ToyHoi ¢yHKuMH. Mnues meroma
JCKOMITO3HIINHA 00BEKTA.
2 Mopgeaupo- | Mojenu CTpyKTYpBI MOTOKOB 1
BaHme siBJe-| TpeOoBaHUsS K HUM. UMCICHHBIN
HUH MmepeHo- pacqer. 2 8 14 24
ca.
3 AHaan3 duznyeckasg MOAEIIb HACAITEHOTO
MOIeIH nepememnBanusa. CUHTE3 MaTeMa-
H1eaIbHOro TUYECKOM MOJIENHU UI€aIbHOIO
nepeMeIuBaHus. AHaIU3 MOJEIH | 2 8 | 14 24
nepeMeiiuBa
UJCaIbHOTO MepeMeIINBaHMUS.
HHL. YucneHHslid pacyer.
4 AHaau3 ®duznueckass MOJEiIb HI€ATBbHOTO
MoOIeJIH BbITecHeHUd. CHUHTE3 MaTeMmaTH-
uieaapHoro |1CCKOH MOJEITH MIEATBHOTO BHI-| s | 1 -
— e Pemem{e ypaBHEHUs
Mozenu. YuclieHHbIN pacuer.
3 Mu¢dysuo |Pusndeckue ocHOBBI TUPPy3H-
HHAS onnoit mogenu. Cunte3 nuddysu-
MOEb. OHHOH MOJIEIIN. Pemenue| 2 6 16 24
YpaBHEHHUS T Py3nOHHON
MoJieu. YHCIIEHHBIN pacyer.
6 Komounupo |(OOmas xapakrepucTuka KomMOu-| 2 6 | 16 24




BaHHBbIE HHUPOBAHHBIX MoJjeneld. Moaenu-
MOJIEIN. poBaHHE OOBEKTa, COYETAIOLIETO
napajuiesibHble 30HBI H/1€aJIbHOTO
MepeMEeNIMBalusT M HUACAIBHOIrO
BBITECHEHHUSI. MonenupoBanue
00BEKTa, COYECTAOIICTO IOCIIEI0-
BaTeJIbHO PACMOJIOKEHHBIE 30HBI
UJCATBHOTO TEPEMEIINBAHUA U
UJeaIbHOTO BBITECHEHHUS.
UuciieHHbIN pacyer.
Hroro 14 42 88 144
3a04Hast popma 00yueHUs
Ne n/m Hauverosasme CopeprxaHue paszena Jlexny Jlag. CPC Beero,
TCMbI 3aH. qgac
1 BBenenue B|IloHsATHE MaTemMaTHYeCcKOW Moje-
moaennpopa |14. Kraccupukauus maremarnye-
— ckux Moxeneii. CoctaB MaTeMaTH-
YEeCKOro ONHCaHus. AJITOPUTM Ma-
TEMaTUYECKOT0  MOJEIHPOBAHUS.
OO0mre 3aKOHOMEPHOCTH TIPOIIeC-
coB. OOmue wMarepuanibHbIE U
sHepreruueckue Oamanchbl. [ud-
(epeHnmManbHble  ypaBHEHHS Kak|[ 4 | o4 30
WHCTPYMEHT MOJICJIUPOBAHUS.
[IpumeneHne oneparoHHOrO HC-
qucleHuss A pemeHus audde-
peHIManbHbIX  ypaBHeHUU. Oc-
HOBHBIE CBOICTBa IpeoOpazoBa-
Hus Jlamaca. Ilonarue nepena-
touHoi ¢ynkumu. Wpes mertoma
JIEKOMITO3UIIMN O0BEKTA.
2 Mopaeaupo- | Mojenu CTpyKTYpBI MOTOKOB H
BaHHe siBie-| TpeOoBaHMs K HUM. UHCIEeHHBIN
HU NMepeHo- pacHder. 2 2 24 28
ca.
3 AHaan3 duznyeckasg MOAEIIb HACAITEHOTO
MOIeIH nepememnBanusa. CUHTE3 MaTeMa-
wieanbHoro | THUCCKON MOJEITH HICATBHOTO
nepeMelnBaHus. AHaIU3 MOJEIH | 2 2 | 24 28
nepeMeiiuBa
UJCaIbHOTO MepeMEeIINBaHMUS.
HH. YucneHHslid pacyer.
4 AHaau3 duznueckas MOJIeTb UACATBHOTO
MOIeJIH BbITecHEeHUs. CHHTE3 MaTeMaTH-
wieanpHoro | UECKOH MOJIEITH HJICATBHOTO BbI- s 5 | -
BEITecHerms. | TECHERAS. Pemenue ypaBHeHHs
Mozenu. YnclieHHbIN pacuer.
5 Nuddysno |Dusnueckue ocHOBb Iudpdy3u-[ 2 2 | 26 30




HHAaA onHoit mozenu. Cunte3 nuddysu-

MOJIEb. OHHOM MOJIEIIH. Pemenue
ypaBHEHUS nudPy3noHHOM

MozesH. YKCIIEeHHBIN pacyer.
6 Kom6unupo |OO0mas xapakTepucTuka KOMOH-
BaHHBIE HHUPOBAHHBIX Mojenerd. Mopenu-

poBaHHE OOBEKTa, COUYETAIOIIETO
rapajuleyIbHble 30HBI HJI€aIbHOIO
epeMEINBAHU W HUIAECAIbHOIO
BBITCCHCHUS. MOI[CJII/IpOBaHI/Ie - 2 25 27
00BEKTa, COUYETAIONIET0 ITOCIIENO-
BaTEJILHO PACIIOJIOKEHHBIE 30HBI
UEANbHOIO MEepEMENINBAHUS U
HUJICAITLHOTO BBITCCHEHUS.
UucneHHbIN pacyer.

MO €eJIH.

Hroro 10 14 147 171

5.2 Ilepeyenb J1a00OPATOPHBIX PadOT
OcHoBbl uHTEp(Peiica Maple
[IpeobpazoBanue Jlamiaca
[lepenatounsie PyHKIIUU
Mopaenp neanbHOro NepeMeliBaHmsl.
Monenb uaeaabHOro BHITECHEHUS
Huddy3uonnast MOAEIb.
KoMOuHrpoBaHHBIE MOJETH
6. IPUMEPHAS TEMATHUKA KYPCOBBIX ITPOEKTOB (PABOT)

N KOHTPOJIBHbBIX PABOT

B cooTBeTcTBHE C y4EOHBIM TIIAHOM OCBOCHHE TUCITUTUIMHBI TIPEyCMaTpH-
BaeT BBIMIOJHEHHUE KypCOBOW paboThI B 2 ceMecTpe /it 09HON (hopmbl 0OydeHus, B
2 cemecTpe 111 3a09HOM (OpMBbI 0O0yUECHHUS.

Tema xkypcoBoit paboThl: «HUCIEHHBIN pacdeT HECTAIIMOHAPHBIX MPOIIECCOB
B KaHaJjaX pa3IMyHOU T€OMETPHI.

3amauu, pemraeMple IPH BHITOTHEHUH KyPCOBOM PaOOTHI:

* pa3paboTKa METOJIOB YMCJICHHOTO MOJEIMPOBAHUS VISl PEIIECHUS CTaIO-

HapHBIX 33]1a4 B Ta30HEPTEIPOBOIAX;

* BEIYMCIIUTEIBHBIN SKCTIEPUMEHT Ha OCHOBE CJIOKHOW CHCTEMBI B BHJIE TIO-

CJIEIOBATEIHLHOTO COCTMHEHUS KaHAJIOB;

* aHAM3 MOJIENN B BUJIe TpadMKOB B JIEKTPOHHOU cpeae Maple s HecTa-

IIMOHAPHBIX 3a71a4.

KypcoBas paboTa BKiIrO4aeT B ce0sl pacueTHO-TIOSICHUTEIILHYIO 3aMTUCKY .

7. OEHOYHBIE MATEPHAJIBI JUISI TIPOBEIEHUS
MPOMEKYTOYHOM ATTECTALIMU OBYYAIOIUXCS 1O
JTUCHUILIAHE (MOYJIIO)

7.1. Onucanue nmokasarejed U KpUTEPHEB OLECHUBAHUA KOMIETEHIUI
HA Pa3/IMYHBIX ITanax ux (pOpMHUpPOBaHUs, ONMCAHUE IIKAJ OLCHUBAHUSA




7.1.1 Tan TeKyumero KOHTPOJIs
PesynbTaThl TEKyIIero KOHTPOJS 3HAHUH M MEXKCECCHOHHOW aTTecTaluu
OLIEHUBAIOTCS 110 CIEAYIOIIEH crcTeMe:
«aTTECTOBaH»;
«HE aTTECTOBAHY.

PesyabTaTbl 00y4eHmus,

Komme- XapaKTepu3youue Kpurepuu
Tenmust c q)f; v pl:m ;’m:)lcn, OHEH"BEHHH ATTecTOBaH He aTrTecroBan
KOMIICTCHIINH
OIIK-1 3HamMb OCHOBHBIC AxruBHas pabora Ha Beimonnenue pabor| Hesbimonnenne
(hOpMYIHPOBKH OT- |IPAKTHYECKUX 3aHATHAX, |B CPOK, MPEAYCMOT-| pabdoT B CPOK,
TUMH3AIIHOHHBIX OTBEYACT Ha TEOPETHYE- | PCHHBIA B pabo4MX | TMpexycCMOTpEH-
3ama4q TpyOOIpPOBOA- |CKHE BOIPOCHI TIPH 3aIIH- IporpaMmMax HBIA B pabounx
HOTO TPAHCIIOPTa B [T€ KypCOBOl pabOTHI IporpaMmMmax
paMKax MaTeMaThde-
CKOTO MTPOTpaMMH-
poBaHus
[ymems ocymecTBuTh |Pemrenne ctanmaptaeix | Bemomnenwe pabor| Hersmmomxenne
MOCTaHOBKY 3aJ]a4i Y |IpaKTHYECKUX 3a1ad, B CPOK, NPEyCMOT-|  paboT B CPOK,
MOJArOTOBUTH UCXO/I- |HamucaHue KypcoBoit PCHHEIHA B pabounx | HpeayCcMOTpEH-
HBIC IaHHBIC JIJIsS paboThI porpamMmax HBIU B pabodnx
MOJAETUPOBAHUS porpamMmax
KOHKPETHOTO (pH3H-
YEeCKOTro 00beKTa
CHCTEMBI TPaHCIIOpTa
YTIEBOIOPOIOB
OIIK-5 (ymems popmanmzo- |Pemrenme ctanmapTHeix | Bemonnenue pabor| HepsimomHenue
BBIBATH pe3yJibTaThl |[IPAKTHIECKUX 3aaad, B CPOK, MPEyCMOT-|  padoT B CPOK,
BBIUMCITHTENbHBIX ~ |HALMCAHNE KyPCOBOU peHHbIH B paboumX | MpemycMOTpeH-
SKCIIEPUMEHTOB pabor! IporpaMmax HBIA B pabounx
IporpaMmax
TIK-3 ymems  mpumensats|Pemenue ctangaptasix | Bemomnenwe pabor| Hersmmomxenne
METOABl  ONnTUMH3a-|IPAKTHICCKUX 33)13‘1: B CPOK, IIPETycMOT-|  paboT B CPOK,
muu i pemnenus |HAMCAHNE KypCOBOU peHHEIi B pabounx | mpegycMoTpeH-
3ama4 TpyOOmpOBO- pabor! porpamMmmax HBIU B pabodnx
HOTO TpaHcHopTa porpamMmax
YIJIEBOJIOPOIOB
enademsv HaBbIKaMH| Pemrenue npuknannesix |Bemomanenne pabor| HespimonneHne
pemi€Husa 1npeaAMET- 3a7a4 B KOHerTHOﬁ B CPOK, IMPpEayCMOT- pa60T B CPOK,
HO- TpeIMETHOIT 061acTH, PeHHEIH B pabouunx NpesyCMOTpeH-
OPHEHTHPOBAHHBIX | e [I4HA pabor porpamMmax HBIU B pabodnx
MOCTAaHOBOK  3ajay . porpamMmmax
sapmermii nepenoca B ° pa3paboTKe KypcoBOM
TpyOOIPOBOAHOM padoTeI
TPAHCIIOPTE YIJIEBO-
JOPOJIOB ¥ ONTHMH-
3UpOBaTh IapameT-
pUYECKHE XapakTe-
PHUCTHKH IIPOIIECCOB
[1K-4 [ymems ucnosnb3oBats |Pemenue cranpapteix | Beimonnenue pabor| Hesbimonnenne
cpeny Maple s MIPaKTUYECKUX 3a]a4, B CPOK, MPEyCMOT-|  padoT B CPOK,
MO/JICJIUPOBAHHS HarnucaHue KypcoBou PCHHEIHA B pabouux | OpeayCcMOTpEH-
mporeccoB Tpy0o-  [paboThr MporpaMmax HBIH B pabodnx
TIPOBOJHOTO TPaHC- IporpaMmMax

nopra yrieBoopo-
JI0B




enadems aHanutTHde- | Peurenue npuknaanbix | Bemmonanenue pador| HesbimonHenue
CKUMH, BEPOSITHOCT- 3a/1a4 B KOHKPETHOH | B CPOK, IPEAYCMOT-|  paboT B CPOK,
HBIMH U CTaTH4e- TIpeIMETHOIT 061acTH, PEHHBIH B pabouux | NMpegycMOTpEH-
CKHMH METOJIaMHU IporpaMmMmax HBIA B pabounx
BBITIOJTHEHHE TIJIaHa padoT

00paboTKH U HHTEP- N MporpaMmax
nperamun pesyisTa- | 1O pa3paboTke KypcoBoit
TOB BEIYHCIIUTENb- paGoTEI
HBIX 9KCIIEPUMEHTOB
JUISL CTAllMOHAPHBIX
Y HECTallMOHAPHBIX
IPOLECCOB B razo-
HedTenpoBoax

IK-5 3Hamb  TIPEeJMETHO-|AKTHBHas paboTa Ha Beimonnenue pabor| Hesbimonnenne
OPHEHTHPOBAHHYIO [[IPAKTHUECKHX 3aHATHAX, |B CPOK, IPELYCMOT-| paboT B CPOK,
nHpopmanuio, HeoO-[Ha TeopeTHYeCcKHe BONIPO- | peHHBIN B pabo4ux | mpemycMoTpeH-
XOAUMYIO JUIsl  TIO-|CBI ITpH 3alUTe KYpCOBOM nporpammax HBII B paboumnx
CTPOCHHUSI MaTeMaTH-|paboTh IporpaMmax
YECKHUX MoJenen
KOHKPETHBIX O0BEK-
TOB CHCTEM TpaHC-
opTa  YIIIEBOJIOPO-
JIOB
(ymems ocymecTButh|Pemrenne cranmaptaeix | Bemomnnenwe pabor| Hepsmmomxenne
MIOCTaHOBKY 33J[a4M U |[IPaKTHYECKHUX 3a7ad, B CPOK, IIPEyCMOT-| paboT B CPOK,
HOATOTOBUTh HCXO/I-|HanucaHue KypcoBoM peHHBIN B pabouux | mpemycMoTpeH-
Hble JIaHHBIE  JUIsi[paboThl nporpammax HBII B pabounx
MOJICTTMPOBaHHUS porpamMmmax
KOHKPETHOTO  (pH3H-
94EeCKOIo o0ObekTa
CHCTEMBI TPaHCIIOpTa
YTIEBOIOPOIOB

7.1.2 dTan npoMe:KyTOYHOT0 KOHTPOJISI 3HAHU I
Pe3ynbTaThl MpOMEXyTOYHOTO KOHTPOJIS 3HAHWIA OLIEHUBAIOTCSA B 2 CEMECT-
pe s ouHoM (Gopmbl 0OydeHUs, 2 ceMecTpe s 3a04HOUM (HOpMbI 00yUYEHHUS TI0

YeThIpeX0aIbHOM
KOTIIMYHOY;
«XOPOIIIOY;

CHCTEMC:

«YAOBJICTBOPUTCIIBHO»,
«HCYIOBJICTBOPHUTCIILHO)).

Komne-
TEeHIHUA

Pe3yabTaThl 00y-
YeHHs, XapaKTe-
pusyionue
copmupoBan-
HOCTb KOMIIEeTeH-
U

Kpurepuu
OlleHUBAHUSA

OTJau4YHO

Xopomo

YaosBJ.

Heynosa.

OIIK-1

3HaAmb OCHOB-

Tect

Bremonnenn

Bremonnenne

BrmonHeHne

B tecte

HbIE opMyITH-
POBKH ONTUMH-
3aI[HOHHBIX
3amaq Tpyoo-
MIPOBOJTHOTO
TPaHCIOPTA B
pamkax mare-
MaTHYECKOTO
IPOrPaMMHPO-
BaHUs

€ TecTa Ha
90- 100%

Tecta Ha 80-
90%

Tecta Ha 70-
80%

menee 70%
MIPaBHJIb-
HBIX OTBE-
TOB

ymems ocyle-
CTBHTH [TOCTA-
HOBKY 33Ja4H 1

IOATOTOBUTH

Pemenne
CTaHAapTHBIX
MIPAKTUIECKHU
X 3a7a4

3amauu pe-
LICHBI B
ITOJTHOM

o0beMe U

IIpone-
MOHCTp UPO-
BaH BEPHBIN
XOJ peIICHAS

[Iponemonctp
UpPOBaH Bep-
HBIN X0 pe-

IICHUS B

3amauu He
pelieHbl




UCXOJIHBIE 1aH- MOJy4eHBbI | BCEX, HO HE | OOJIBIIMHCTBE
HBIE JUISl MOJIe- BEpHbBIC OT- | TOJIy4eH 3a1a4
JTUPOBAHUSA BETHI BEPHBI OT-
KOHKPETHOTO BET BO BCEX
(uznyeckoro 3amagyax
00BeKTa cCHCcTe-
MBI TPaHCIIOpTa
YTIECBOIOPOAOB
OIIK-5 ymems popma- |Perienue 3anauu pe- IIpone- |IIpoaemoHctp | 3agauu He
JIN30BBIBATH CTaHJAPTHBIX [ IICHBI B | MOHCTP MPO- | MPOBaH Bep- | pEIICHBI
PEe3yIbTATHI MPAKTUYCCKH | TOJHOM | BaH BEPHBINA | HBIA X0 pe-
BBIUUCIIUTENb- |X 3a7a4 oObeMe U [Xxoj pewieHus[  IIEHUS B
HBIX JKCIIEpH- MOJyYEHBI | BCEX, HO HE | OONBIIMHCTBE
MEHTOB BEpHBIC OT- | IONy4CH 3amaq
BETHI BEpHBIH OT-
BET BO BCEX
3amagax
IIK-3 ymems ipuMe-  |Pemnrenue 3amauu pe- IIpone- |IIpomemonctp | 3amaum He
HSATh METOIBl  |CTaHAAPTHHIX | MIEHBI B | MOHCTp MpO- | MPOBaH BEp- | permieHs!
ONTUMU3AIMK |IPAKTUYCCKU | TIONHOM | BaH BepHBIN | HBIN XO[ pe-
JUISl peIIeHnsT  [X 3a1a4 oObeMe U [Xoj pemieHusi|  IIEHUS B
3aga4 Tpybo- MOJy4eHBbI | BCEX, HO HE | OOJIBIIMHCTBE
IIPOBOJIHOTO BEpHBIE OT- | MOJy4YeH 3amau
TpPaHCIOPTA BETHI BEPHBII OT-
YTICBOIOPOAOB BET BO BCEX
3amagax
61a0ems HaBbl- |Peimenne 3anauu pe- IIpone- |IIpoaemoHctp | 3agauu HE
KaMH PCIICHUS |IPUKIATHBIX | IICHBI B | MOHCTp MpO- | MPOBaH BEp- | permieHbI
MpeIMETHO- 3a/1a4 B KOH- MOJIHOM | BaH BEpHBIN | HBIKA XOI pe-
OpHUEHTUPOBAH- |KPETHOU o0BeMe U |XOx pemieHusi| IIeHHS B
HBIX TIOCTAHO- |HIpeAMeTHOH | MmoirydeHsl | Bcex, HO He | OONBIIMHCTBE
BOK 3a/1ad sB- |oOyacTh BEpHBIC OT- | IONy4CH 3amaq
JICHUH TIepeHo- BETHI BEpHBIH OT-
ca B TpyOonpo- BET BO BCEX
BOJIHOM TpPaHC- 3amadax
HOpTe YIJIEBO-
JIOpPOAOB U
ONTUMU3HUPO-
BaTh MapameT-
pHUYecKue xa-
PaKTEPUCTUKN
MIPOIIECCOB
[IK-4 ymems ucnoiip- |Pemenue 3amauu pe- IIpone- [Iponemonctp | 3agauu He
30BaTh CPEelly  |CTAaHAAPTHHIX | IICHBI B | MOHCTp MPO- | MPOBaH BEp- | pemieHbI
Maple st MO- |IpakTHYEeCKW | TIOJIHOM | BaH BEPHBIN | HBIH X0 pe-
ENAPOBAaHMUS  |X 3a71ad o0peMe U [XOx pemieHusi| IIeHHS B
MIPOIIECCOB TPY- MIOJyYEHBI | BCEX, HO HE | OONMBIIMHCTBE
060TIPOBOTHOTO BEpHBIC OT- | IONy4eH 3amaq
TpaHCHIOPTa BETHI BEPHBI OT-
yIIeBOAOPOAOB BET BO BCEX
3amadax
61a0emp aHa- |Pemnrenue 3amauu pe- IIponme- |IIpomemonctp | 3amaun He
JUTHYECKUMH, |IPUKIAAHBIX | IIEHBI B | MOHCTP HpO- | MPOBaH Bep- | pEIIeHBI
BEPOSITHOCT- 3a7a4 B KOH- TOJTHOM | BaH BEPHBIN | HBIA XOJ pe-
HBIMH U CTaTH- |KPETHOM oObeMe U [Xxoj pewieHus[  IIEHUS B
YEeCKMMHU METO- |IIPEAMETHOH | mosydeHsl | Bcex, HO He | OoxpmMHCTBE




namu 00pabot- [obnactu BEpHBIE OT- | MOJIy4YeH 3a1a4
KH U UHTEpIIpe- BETBI BEPHBIIT OT-
TaIMH Pe3yiib- BET BO BCEX
TaTOB BBIYHC- 3a7a4ax
JINTEJIbHBIX
JKCTIIEPUMEHTOB
JIJISL CTAIio-
HapHBIX U He-
CTaIMOHAPHBIX
MPOLIECCOB B
ra3oHedTenpo-
BOJAX
TIK-5 3HamMb Tpei- Tect Brmonnenn | Beinonnenue | Beimoinenne B tecte
METHO- e tecta Ha | Tecra Ha 80- | Tecta Ha 70- | meHee 70%
OPHUEHTUPOBAH- 90- 100% 90% 80% MIpaBUJIb-
HYI0 uHpOpMa- HBIX OTBe-
LIMIO, HEOOXO- TOB
JTUMYIO JIISt
TTOCTPOCHHS
MaTreMaTHhue-
CKHX MOJENeH
KOHKPETHBIX
00BEKTOB CHUC-
TEM TpaHCIOPTa
YIJIEBOAOPOAOB
ymems ocyuie- |Pemienue 3amauu pe- IIpone- [Iponemonctp | 3agauu He
CTBUTH [IOCTA- |CTAHAAPTHBIX | IICHBI B | MOHCTP MPO- | MPOBAH BEP- | PEIICHBI
HOBKY 3aJ[a4¥l M |[[IPAKTUYCCKU | TIOJHOM | BaH BEpHBIN | HBIN X0O[ pe-
MOATOTOBUTL  |X 3amau 00BeME U XOJ pelicHusI| IICHHS B
HUCXOJIHBIC JaH- MOJIYYCHBI | BCeX, HO He | OOJILITMHCTBE
HBIE JJI MOJIe- BEpHBIC OT- | TOIydeH 3a7a4
JIUPOBAHUS BETHI BEPHBIN OT-
KOHKPETHOTO BET BO BCEX
(uznyeckoro 3amagyax

00BEKTA CHUCTE-
MBI TPAHCIIOPTa
YIJIEBOAOPOIOB

YMEHU, HABBIKOB U (MJIM) ONBITA AeATeJIbHOCTH)

HHUIO

7.2 IlpuMepHbIi NepeYeHb OIEHOYHBIX CPeACTB (THIOBbIE KOHTPOJIb-
Hble 33/1aHUSl WM HWHble MAaTepPHaJIbl, HEOOXOAMMbIE [JIsi OLEHKH 3HAHMIA,

7.2.1 IlpuMepHBIil nepevYeHb 3aaHUH Ui NMOATOTOBKHM K TeCTHPOBa-

1. Berunciienre 3HaueHui TabJIMYHO 3a1aHHON (QYHKIIMH 3a MpeesaMy ruana3oHa
3HAYEHUN apryMeHTa, OTPAKEHHOT'0 B TAOJIMIIE HA3bIBACTCS:

a) PKCTPAIOJISIIHS,
0) UHTEPHOJISIIUS;
B) METOJI MPOTOHKH;
I) METOJ KOHEUHBIX DJIEMEHTOB.

2. JlokanpHas onenka meroaa Pynre-KyTTel 4ro nopsijika TOUHOCTH UMEET BUI:




a) |[r|<Ch?;

0) |r|<Ch?%
B) [r|<Cnr;
r) |r|<Ch*.

3. Meron Pynre-Kytra

a) OJHOIIATOBBIA METO.;
0) n-1IaroBbIM METOI;

B) 1-I1arOBBIA METO/T;

I') MHOTOIIArOBBIM METO/I.

4. TlpaBuibHOE onpeeneHre Hayku «[ uapaBiuka»: ruipaBIiIdKa - 3TO. ..

a) 4acThb MEXaHWKH, U3y4arollas 3aKOHbI PAaBHOBECHS U JBMIKECHUS XKHUIKOCTEH
(razoB)

0) pa3zen MEXaHWKH TBEPAOTO TeNa, U3yJalOIINi 3aKOHBI PABHOBECHS U JIBU-
YKEHUSI )KUIKOCTEHN (Ta30B)

B) pasnaen GU3MKHU CIUIOLIHOMN Cpe/ibl, U3y4alolluii 3aKOHBl PABHOBECHUSI U JIBU-
KEHUS UICATbHBIX U PEANTbHBIX KUIKOCTEN

F) HayKa, nu3ydaronias 3aKOHblI paBHOBECHUS U ABUKCHUS }I(HI[KOCTeﬁ H CIIOCO-
OBI IMPHUIIOKCHUA 3TUX 3dKOHOB K PCHICHHIO 3aa4 I/IH}KCHCpHOI‘/’I IMPAKTUKHN

5. C:KMMaeMOCThIO KNJIKOCTHU HA3bIBAIOT CBOMCTBO KNIKOCTH...
a) N3MCHATH CBOC COCTOSAHHEC (HCpCXO,Z[ N3 KNJIKOI'O B I‘33006p33HOC COCTOA-

HUE) C U3MEHEHHEM 00bheMa MPH MOCTOSTHHOM JIaBJICHUU
0) U3MEHSTh CBOM 00BEM IPU U3MEHEHUH JTaBJICHUS
B) COXPAHSITH CBOW 00BHEM MPU U3MEHEHUU TEMIIEPATYPHI

I') OKa3bIBaTh COMPOTHBIICHNE OTHOCUTEILHOMY CJIBHTY CJIOCB IPH M3MEHESHUHU
o0beMa

6. CyllleCTBYIOT CIEIYIOIINE PEKUMbI TBUKCHUS KUJKOCTH. ..
a) CTpyWYaThlil U My3bIPbKOBBIN

0) BXOJHOMW M BBIXOJHOM
B) NIPsIMO M KPUBOCTPYHHBIN
I') JIAMUHApPHBIN U TypOyJIEHTHBIN

7. CYHIHOCTI) TMIIOTE3bI CINIOMIHOCTH 3aKJII0OYaC€TCA B TOM, YTO JKHAKOCTh pacCMar-




puBaeTcs Kak...
a) KOHTHHYYM, HEPEphIBHAS CIUIOLIHAS Cpena

0) cpena, UMeErOIIast pa3pbIBbI U MyCTOTHI

B) CJIO’KHAs Cpejla C pACTBOPEHHBIMU I'a3aMH, BELIECTBAMU, UMEIOLLAs Pa3-
PBIBBI ¥ IIyCTOTHI

I') HEMOABUYKHOE TBEPJIOE€ WJIM KUAKOE TEJ0, IPU ONPEACICHHON Temmnepa-
Type€ U 1aBJICHUU

8. MonenbHbIe )XUIKOCTU B «I UIpaBINKe» MPUMEHSIOT JJIS. ..
a) YIPOUIECHUS CTPOEHUS KUJIKOCTH

0) oOneryeHus: NpUMEHEHUS! ypaBHEHUI MEXaHUKU
B) YCJIOKHEHHUS TEOPUH MEXAHUKH KUIKOCTH
I') YCJIOXKHEHHUS CTPOCHUS KUIKOCTH

9. Ilpu ycTaHOBUBLIEMCSI IBUKEHUU CKOPOCTh YACTUILIbI )KUJIKOCTH 3aBUCHT. ..
a) TOJIbKO OT BPEMEHU

0) OT BpeMEeHH U KOOpIUHAT
B) TOJIBKO OT KOOpPJUHAT
r) OT opauHaThl X U BpEMEHU

10. HeoOxoauMblid HArlop B Hauajie MarucTpaiu (WM BHICOTA BOJIOHAIOPHOMN
OalllHK) TPU pacyeTe CIOKHOTO Pa3BETBIEHHOTO HE3aMKHYTOI'O TpyOOompo-
BOJIa B ClIy4ae rOPU30HTAIILHON MECTHOCTH OIpEAEIAeTCs Kak. ..
a) cyMMa IOTEpb Ha BCEX y4acTKaxX MarucTpajii U He0OX0AUMOro cBo0o -

HOI'O Hafmopa B KOHIIE MarucTpain
0) cymMMa Bcex MOTepb Ha ydyacTKax MarucTpaiu
B) CyMMa BCE€X MECTHBIX MTOTEPD
I') CyMMa BCeX MOTEPh HA yYaCTKaX MarucTpaiv U OOKOBBIX OTBETBICHUHN

7.2.2 IlpuMepHbIii NepevyeHb 3aJaHUI IS pelleHUs] CTAHAAPTHBIX 3a-
a4
1. Eciiu nocnenoBarenbHble 3HaUEHUs (DYHKLINH, SIBISIOLIECHCS PEIIEHUEM 3ajaun

Komm nst quddepennmansaoro ypaBHeHus y =f(X,y) ¢ Ha4aabHBIMU YCIOBUSMHU
y(x,)=», ,X=x,,HaX0oJATCs MO0 METOy Dunepa y,,, =y, +hf (x,,y,), TO y, ,




omnpejaesieMas ypaBHeHHEM ) '= x + ), npu y, =1,x, =0 u mare h=0,1 paBHo:

a) 1,1;
0) 2;

B) 1,2;
r) 1,3.

2. Metomom Ditnepa mist tudepeHInaIbHOTO YpaBHEHUS Y =y-X C Ha4aIbHBIM
yclioBueM x, = 0;y, =1,5 Ha otpeske [0;1,5] mpu h=0,25 y, paBHO:

a) 2;

0) 2,28125;
B) 1,45;

r) 4,75275.

3. Ilpu nunTerpupoBaHun MeTo0M Ditnepa nuddepeHInaTIbHOrO YpaBHEHHS Y =y-
X € HadaJIbHBIM yCJIOBUEM x, =0,y, =1,5Ha otpe3ke [0;1,5] mpu h=0,25 A y,

PaBHO:

a) 0,406;
0) 0,25;
B) 0,375;
r) 0,445.
dx
1+x

npu n=4, BbIYKUCIEHHOE 10 (op-

1
4. TIpubnmkeHHOe 3HaUeHHe UHTerpasia j >
0

MyJi€ Tpaneuuu, paBHo:

a) 0,783;
0) 0,5;

B) 0,645;
r) 0,812.

5
5. lpubnmxeHHoe 3HaUeHUE UHTerpasia j xdx (momnaras n=5), BBIYUCIEHHOE IO
0

dbopmyie JIeBbIX NPSIMOYTOJIBHUKOB, PABHO:

a) 15;
0) 5;
B) 12,5;
r) 10.

6. I/ICHOHLSY}I MCTO/ JICBLIX IMPAMOYT'OJIbHUKOB BBIYHCIICH OHpCHCHCHHBIﬁ HHTC-




9
dx o
rpai j—z (mosarast n=4), KOTOPBIM MPUOIUZUTEITHLHO PABEH:
x+
1

a) 1,5744;
6) 1,6024;
B) 1,1053;
r) 1,7845.

7. UaTepnonsaiuoHHbIi MHOTOWIeH Jlarpanika st GyHKIUM, 3a1aHHON TaOJIUYHO

X‘l ‘2 ‘3 ‘5

y ‘1 ‘5 ‘14‘81
paBeH:

a) L,(x) =x-2x?+3x-1;
0) L,(x)= x*-2x3+3x>+5x;
B) L,(x) = x*+2x?+3x+5;
r) L,(x)=35x*- 14x3+81x*+1.
8. Koneunas pa3HocTs niepBoro nopsiaka A y, GyHKus y = x>+x+3 npu Hauaib-

HOM 3HaueHuu x,=0 u mare h=1 paBHa:

a) -2;
0) 3;
B) I;
r) 2.
9. Ilo TabGnuie 3HaYeHUN QYHKIIUU

X 0 1 2

y 3 5 8

cocTaBiieHa Ta0JIHIa KOHEYHBIX PA3HOCTE:

X y Ay | A%y




Toraa npubnamkeHHoe 3HaueHne npou3BogHoN pyHKIuu f '(X) =
1 2t -1 -
Z[Ayo + t2 Ay, +J ,TIe £ =2 hx" , BTouke x=0,5 , paBHO

10. UuTepnionsuuoHHbId MHOTOWIEH Jlarpamxka s GyHKIUH, 3aJaHHON Ta0Iu-
e 3HAaUYCHUU

HMCET BHU:

a) L,(x) =x>+3x?+4,;

0) L,(x) = 12x3+4x?+6x;
8) L,(x)=2x-12x+22;
2) L,(x) =x*4x+10.

7.2.3 IlpumepHbIii NepeYyeHb 3aJaHUM JJsl pelleHus NPHUKJIAAHBIX 3a-
aaq

1. Touka nprcoeMHEHHs OTKPHITOTO NMbE30METpa 3ariydeHa Ha 4 M 0]l yPOBEHb BOJIBL, a a0-
COJIFOTHOE JIaBJIEHHE HaJl CBOOOIHOM MOBEpXHOCTHIO cocTaniseT 1,3 atm. Toraa BeicoTa
ImoabremMa BOJbI B OTKpBITOM HBG3OMeTpe paBHa ... M.

a) 3

0) 7
B) 17
r) 4

2. CMOYEHHBIN NepUMETP IJIsl OJTYKPYIJIOTO KUBOTO ceueHus ¢ paguycom 0,4 M paBeH... M
a) 1,256

6) 2,512




B) 0,628
r) 0,314

3. pubnu3zuTenbHas cuia u30bITOYHOTO THAPOCTATUYECKOTO JAaBICHUS B 3aKPbI-
TOM COCY/JIE€ Ha BEPTUKAJIbHYIO MPSMOYTOJIBHYIO CTEHKY, 3aray0JIeHHYIO MO BepX-
HIOIO KPOMKY paBHa ... KH. ITpu yciaoBuu, 4To BbICOTa CTEHKH 2 M, a IUPUHA 8 M.
[ToBepxHOCTHOE M30BITOYHOE AaBieHue coctapiseT SOkI]a.

a) 900
6) 160

B) 960
r) 1120

4. JIBa OTKPBITBIX 0aKa COEMHEHBI IPOCTHIM JUTMHHBIM TPYOOIIPOBOAOM MOCTOSSHHOTO AMaMeTpa
100 mm (pacxoanas xapakrepuctika K = 53,9 n/c). Ecnu nepenan ypoBHeit B 6akax co-
CTaBJsieT 2,5 M, a ITTMHA ero 25 M, TO pacxo/1 )KUJIKOCTH B TpyOe paBeH... J/c

a) 17,05

0) 34,1
B) 26
r) 2,6

5. Touka mpucoeTMHEHNUs OTKPBHITOTO MbE30MeTpa 3ariry0sieHa Ha 4 M o ypOBEHb BOJIbI, a a0-
COJIFOTHOE JIaBJIEHHE HaJl CBOOOIHOM MOBEpXHOCTRIO cocTaniseT 1,3 atm. Toraa BeicoTa
ImoabremMa BOJbI B OTKpBITOM HBGSOMeTpe paBHa ... M.

a) 3
6) 7
B) 17
r) 4

6. CMOYEHHBII IEpUMETP IS ITOJIYKPYIJIOTO )KMBOIO ce4eHHUs ¢ paguycoM 0,4 M paBeH... M
a) 1,256

6) 2,512
B) 0,628
r) 0,314

7. IlpubnusuTenpHas cuia U30bITOYHOTO THIPOCTATUYECKOTO JABICHHS B 3aKPhI-
TOM COCYJIe Ha BEPTHKAJIBHYIO MIPSIMOYTOJILHYIO CTEHKY, 3ariay0JIeHHYIO IO BEpX-
HIOIO KPOMKY paBHa ... KH. Ilpu ycioBuu, 4To BICOTa CTEHKH 2 M, a IIUPUHA 8 M.
[ToBepxHOCTHOE M30BITOYHOE AaBieHue coctapiseT SOkI]a.




a) 900
6) 160

B) 960

r) 1120

8. JIBa OTKPBITHIX OaKa CO€AMHEHBI MPOCTHIM JATUHHBIM TPYOOIIPOBOJAOM MOCTOSSHHOTO IHaMeTpa

100 mm (pacxoanas xapakrepuctika K = 53,9 n/c). Ecnu nepenan ypoBHelt B 6akax co-
CTaBJseT 2,5 M, a ITTMHA ero 25 M, TO pacxo/1 )KUJIKOCTH B TpyOe paBeH... J/c

a) 17,05
0) 34,1
B) 26

r) 2,6

9. Touka mpucoeTMHEHNs OTKPBHITOTO MbE30MeTpa 3ariry0ieHa Ha 4 M o ypOBEHb BOJbI, a a0-

COJIFOTHOE JIaBJIEHHE HaJl CBOOOIHOM MOBEpXHOCTRIO cocTaniseT 1,3 atm. Toraa BeicoTa
ImoabremMa BOJbI B OTKpBITOM HBGSOMeTpe paBHa ... M.

a) 3
0) 7
B) 17

r) 4

10. CMOYeHHBIN IEPUMETP IJI MOJYKPYTJIOrO >KMBOTO ceueHus ¢ paguycom 0,4 M paBeH... M

NN R LD =

a) 1256
6) 2,512
B) 0,628

r) 0,314

7.2.4 IlpumepHbIii IepevYeHb BOMPOCOB /ISl MOJATOTOBKH K 3a4eTy
He npenycMoTpeHO yueOHbBIM TIaHOM

7.2.5 IlpumepHbIi NIepevYeHb 3aaHUI JJI5 MOATOTOBKH K IK3aMeHY
[ToHsTHE MATEMATUYECKON MOJEIIN.

Knaccudukanmsa MareMaTnuecKux MOJEINEH.

CocTaB MaTeMAaTUYECKOTO OMUCAHUSI.

AJITOPUTM MaTEMATHYECKOTO MOJEITUPOBAHUS.

OO6111e 3aKOHOMEPHOCTH TTPOLIECCOB.

OO1ue MaTepuanbHbIE U SHEPreTHUYECKHE OanaHChI.
JudbdepennmansHubie ypaBHEHHUS KaK MHCTPYMEHT MOJICTTUPOBAHMSI.
[IpumeneHre onepaMOHHOTO MCYHMCIICHUS JJ1s pemeHus qudepeHmanb-
HBIX YPABHEHUM.




9. OcHoBHBIE CBOMCTBa TpeoOpa3zoBanus Jlammaca.

10.ITonsiTe nepenatoyHon GyHKIIMH.

11.Unes MeToa I1EKOMITIO3ULIMUA O0OBEKTA.

12. Mopenu CTpYKTYpbl IOTOKOB U TPeOOBAaHUS K HUM.

13.®usnueckas Mojielb UACATBHOTO MePEMEIIMBAHMS.

14.CunTe3 MaTeMaTu4ecKol MOJEIIN UEATbHOTO MePEMEIIMBAHMS.

15. AHanu3 MoJieu UIeaqbHOTO IEPEMEIIMBAHUS.

16. ®uznueckas MOJEIb UAEATHLHOTO BHITECHEHUS.

17.CuHTe3 MaTeMaTUYECKON MOJIETU UEATbHOTO BHITECHEHUSI.

18.Pemmenne ypaBHEHUS] MOAEIH UI€ATIBHOTO BEITECHEHHS.

19. ®usnveckne ocHOBBI AU HY3MOHHON MOIETH.

20.Cunre3 nudpy3uoHHON MOIETH.

21.Pemenue ypaBHenus 1u¢y3noHHON MOIEIH.

22.006m1as XxapakTeprucTiKa KOMOMHUPOBAHHBIX MOIETIEH.

23 .MoaenupoBaHue 00BEKTA, COYETAIOUIETO MapasulesibHbIE 30HbI W€aTbHOTO
NepeMENIMBaHuUs U UACATBHOTO BHITECHEHUS.

24 MopaenvpoBaHue OOBEKTa, COYETAIOIIET0 MOCIEI0BATENHHO PACIOIOKEH-
HbI€ 30HBI UJEATBHOTO MEPEMEIIMBAHMS U UJI€aJIbHOTO BHITECHEHUSI.

7.2.6. MeToauka BbICTABJIEeHHUS OLIEHKH NPH NMPOBeIeHUH MPOMEKYTOY-
HOH aTTecTanuu

OK3amern npoeoouUmcs. no mecm-ouiemam, Kaxcowlll U3 KOMOpwbIX cooep-
acum 10 eonpocos u 3adauy. Kaoscowlil npasuibhblil omeem HA 80NPOC 8 mecme
oyenugaemcs 1 o6annom, 3adava oyenusaemcs 6 10 6annos (5 6annos éeproe pe-
wenue u 5 6annos 3a eepuvlii omeen). MaxkcumanvHoe KOaAUUecmeo HAOPAHHBIX
oannos — 20.

1. Oyenxa «Heyoosenemseopumenvhoy cmagumcs 6 ciyuae, eciu CHyOeHm
Habpan menee 6 6ALNO8.

2. Oyenka « YoosnemeopumenvbHo» cmasumcs  ciydae, ecliu cmyoeHm Ha-
opan om 6 0o 10 6annos

3. Oyenxa «Xopouioy cmasumcsi 8 ciydae, eciu cmyoenm Haopan om 11 0o
15 6annos.

4. Oyenxa « Omauunoy cmagumcs, eciu cmyoeum naopan om 16 0o 20 b6an-
7108.)

7.2.7 I1acniopT OLIEHOYHBIX MAaTEPHAJIOB

Kon
KoHtponupyemsie pasaenst N HaunmenoBanue
Ne /i KOHTPOJIUPYEMOU
(TemMbI) TUCIIUTITAHBI OIICHOYHOTO CPEJICTBA
KOMIIETCHITHH
1 Beenenne B|OIIK-1, OIIK-5, |Tecr, 3ammura 1abopa-
MOJCJUPOBAHHUE. IIK -3, HK-4, TIK- TOPHBIX pa60T
5
2 MopenupoBanue sBjennii|OIIK-1, OIIK-5, (Tect
nepenoca. 1IK -3, IIK-4, IIK-
5




Anaau3 moaean|OITK-1, OIIK-5, [Tecr, 3amura 1abopa-
HIeaTbLHOr0 [IK -3, [TIK-4, ITIK- |TopHBIX padboT, KypcoBas
nepeMemMBaHusl. S pabora

AHaJIN3 moxean|OIIK-1, OIIK-5, |Tecr, 3ammura nabopa-

HACAJTBHOI'0O BLITCCHCHHUA.

I1K -3, ITK-4, I1K-
5

TOPHBIX pabOT, KypcoBas
pabora

Nuddysnonnas mogeanb. [OIIK-1, OIIK-5, |[Tecr, 3amura abopa-
[IK -3, TIK-4, I1K- [ropHBIX paboT, KypcoBas
5 pabora
6 KomounupoBannsie mogenu. |OIIK-1, OIIK-5, [Tecr, 3amuTa nabopa-

[IK -3, TIK-4, I1K- [ropHBIX paboT, KypcoBas
5 pabora

7.3. MeToau4eckne MaTepuabl, oOnpeaesonue npouexypbl OeHnBa-
HUS 3HAHUH, YMEHU, HABBIKOB U (MJIM) ONBITA AeATEeJIbHOCTH

TecTupoBanme OCyHIECTBISICTCS, JIMOO TPU MOMOIIM KOMIBIOTEPHOUN CHC-
TEMbl TECTUPOBaHMS, JHOO C MCIOIH30BAHUEM BBIIAHHBIX TECT-3aJaHUN Ha Oy-
MaxHOM Hocurenie. Bpems tectupoBanus 30 MuH. 3aTeM OCYLIECTBIISETCS IPO-
BEpKa TECTa 3K3aMEHATOPOM U BBICTABIISIETCS OLIEHKA COTJIACHO METOAUKH BBICTaB-
JIEHUS OLICHKU TPU MTPOBEAECHUH MPOMEKYTOUHOU aTTECTALUU.

Pelenue cTaHmapTHBIX 3a/1a4 OCYIIECTBIAETCS, MO0 MPU MOMOIIY KOMIIb-
IOTEPHOM CHUCTEMBbI TECTUPOBAHUS, TUOO C MCIOIb30BAHMEM BBIJIAHHBIX 3a/lay Ha
OymaxxHoM Hocutene. Bpemsi pemenus 3amay 30 muH. 3aTeM OCYIIECTBISETCS
MPOBEPKA PEUICHUS 3a7a4 SK3aMEHATOPOM U BBICTABIISIETCSI OLIEHKA, COTJIACHO Me-
TOJMKH BBICTABJICHHUS OLIEHKHU MPHU MPOBEJACHUN MPOMEKYTOUHOU aTTeCTaIUU.

Pemenne mpukiagHbIx 3a1a4d OCYIIECTBISIETCS, JIMOO TPU MTOMOIIHM KOMITh-
IOTEPHON CHCTEMBI TECTUPOBAHUS, TUOO C MCIOIH30BAHWEM BBIJIAHHBIX 3a/1ad Ha
OymaxxHoMm Hocutene. Bpemsi pemenus 3amad 30 muH. 3aTeM OCYIIECTBISETCS
MPOBEPKA PEUICHUS 3a7a4 SK3aMEHATOPOM U BBICTABIISIETCSI OLIEHKA, COTVIACHO Me-
TOJMKH BBICTABJICHHUS OLIEHKHU MPHU MPOBEJACHUN MPOMEKYTOUHOU aTTeCTaIUU.

3amura KypcoBOMl pabOThl  OCYHIECTBISIETCS COIJIACHO TpPeOOBaHUSIM,
NpEeabIBISIEMbIM K paboTe, ONMCAHHBIM B METOJIMYECKUX MaTepuanax. [IpumepHoe
BpEMsI 3alllMTHl HA OJHOT'O CTyAEeHTa cocTaBisieT 20 MUH.

8 YYHEBHO METOINMYECKOE 1 TH®OPMALIMOHHOE
OBECIHHEYEHHUE JUCIIUIIJINHBI)

8.1 Ilepeuyenn yueOHOM JUTEPATYPbl, HCOOXOAMMOM IJI1 OCBOCHHS IMC-
HMIJIMHBI

1. baxsamos, H.C. Uncinennsle MeToabsl: Yueb. mocobue. - 6-¢ u3a. - M. :
bunowm. Jlaboparopus 3unanuii, 2008. - 636 c.: - (Knaccuueckuil yHUBEPCUTETCKHIA
y4EOHUK).

2. UnucneHHsle METOABI B MHXKEHEPHBIX 3aqavax : Yuebd. mocobue. - Bopo-
Hex : ®I'BOY BIIO "BopoHeXCKHIl TOCyIapCTBEHHbIH TEXHUYECKH YHUBEPCH-
tet", 2014. - 223 c.

3. bycnoB B.A. ITakeTsl npuKIagHbIX MaTeMaTUYECKUX MpOrpaMm [IJek-




TPOHHBIN pecypc] : yuel. mocobue. - DnekrpoH. naH. (1 daitn :8,43 Mbaiir). - Bo-
porex : 'OYBIIO "BopoHexckuid rocyJapCTBEHHbIM TEXHUYECKUUA YHHBEPCHU-
tet", 2006.

4. CneurnaBsl MaTeMaTHKU. UKMCIEHHBIE METO/IBI C TIPHIIOKEHUSIMHU K 3a]1a-
4aM Ta30THAPOJMHAMUKUA. Teopus BEpOSTHOCTEH M DIEMEHTHl MaTeMaTHYECKOU
cratucThku: yueb. mocobue. / Psokckux B.U., beipnun A.Il., Cunopenko A.A.-
Boponex, BI'TY, 2017. 252 c.

5. T'omockokos, JI.II. Kypc marematndeckoli (DM3UKH C HCIOJb30BAHHEM
naketa Maple [DnektponHsbIil pecypc]: yuedbnoe mocodbue / JI.I1. I'omockokoB. —
Onextpod. man. — Cankrt-IletepOypr: Jlans, 2015. 576 c¢. Pexum pocrtyna:
https://e.lanbook.com /book/67461

8.2 Ilepeyenr HH(pOPMANMOHHBIX TEXHOJIOITHMil, HMCIOJIb3yeMbIX INpPH
ocyllecTBJIeHHH 00pa30BaTeIbLHOr0 Mpouecca Nno AMCUMILIMHE, BKJIOYAs Ie-
peveHb JUIEH3UOHHOT0 MPOrPaMMHOI0 ofecnevyeHusi, pecypcoB nugopmaiu-
OHHO-TEJIeKOMMYHUKALMOHHOU ceTu «MHTEepHeT», COBpeMEeHHbIX npodeccuo-
HAJLHBIX 023 JTAHHBIX U1 HH(POPMALMOHHBIX CIPABOYHBIX CHCTEM:

1. OnextpoHHass uH(OPMAIMOHHO-00pa3oBaTeyibHAs Cpella YHUBEpPCUTETA
http://eios.vorstu.ru

2. KoHcynbTUpOBaHUE MOCPEACTBOM JIEKTPOHHOM MOYTHI

3. Ucnonb3oBaHue Mpe3eHTaluii pu MPOBEICHUN JIEKIIMOHHBIX 3aHATUI

4. Iporpammuoe obecneuenue: Microsoft Windows 7; Microsoft Office
2007 (umm 60mee mo3ansisa Bepcus); Jlumensus Maple (JIut. Ne 64456878 BI'TY)

5. Pexomennyemasi nuTeparypa B BHJE JEKTPOHHBIX PECYpCOB MPEACTAB-
neHa Ha caiite BI'TY (31ekTpoHHBIN KaTajaor HAyYHO-TEXHUIECKOW OMOTUOTEKH):

http://catalog.vorstu.ru/MarcWeb/Work.asp?ValueDB=41&DisplayDB=vgt
u_lib

6. DneKTpoHHO-OMOIMoTeUHast cucteMa «Jlaub» (AOCTyn ¢ KOMIBIOTEPOB
BVY3a) http://e.lanbook.com

7.  WudopmanmonHo-anasmtuueckas  cucrema  SCINCE  INDEX
http://elibrary.ru/

8. ®enepanbHblil nopran «EquHoe OKHO 10CTyna K MH()OPMAIMOHHBIM pe-

cypcamy: MoagaHoBa JLA. Brenenue B Maple /
http://window.edu.ru/resource/013/63013
9. OO0pazoBaTenbHBIN MAaTEMATUYECKUU calTt EXPonenta.ru

http://old.exponenta.ru/SOFT/MAPLE/MAPLE.asp

9 MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOANUMAS J1JIs1
OCYHIECTBJIEHUS OBPA3OBATEJIBHOI'O ITPOLNECCA
Jlst mpoBeeHus psifa JEKIMOHHBIX U MPAKTUYECKUX 3aHATUH MO TUCHUTLIU-
HE HEOOXOIMMBI ayJUTOPHUM, OCHAILIEHHBIE MPE3EHTALMOHHBIM O000pYI0BaHHUEM
(xommbroTep wim HOYTOYK ¢ OC Windows u nporpammoit PowerPoint unu Adobe
Reader, My IbTHUMEIMITHBIN IPOESKTOP U SKPaH).
JI71st OCBOGHMS JUCHUIUIMHBI UMEIOTCS CHeIIMaTU3UPOBAHHbIEC aAYUTOPUHU, OC-




HaIlIEHHbIE HEOOXOIUMBIM 000PYIOBaHHEM.

Jli1s 1abopaTOpHBIX 3aHATUI UCHIOIB3YEeTCs] KOMIBIOTEPHBIN Kilacc J1abopaTo-
pun runpaBiuku (yueOHsii kmacc AO «TypOonacoc») wnm Apyroil KOMIbIOTEp-
HBII KJ1acc 0a30BoM Kadeapsl.

10. METOAUMYECKHUE YKA3ZAHUSA JISA OBYYAIOHIUXCHA 11O
OCBOEHMHIO JUCIIUIIJIMHBI (MOY JI51)

IIo mucnummHe «YuCiIeHHBIE METOJBI pacdyeTa CTAalMOHApHBIX M HeECTa-
LMOHAPHBIX IPOLIECCOB B ra30HEPTENPOBOAAX» YUTAIOTCA JIEKIUH, IPOBOASTCA
1a00opaTopHbIe pabOTHI, BBIIOJIHAETCS KypcoBasi padoTa.

OCHOBOH M3y4Y€HHs JUCLUIUIMHBI SBJIIOTCS JIEKIIMM, Ha KOTOPBIX H3J1ara-
I0TCsl HauOoJiee CyLIECTBEHHbIE M TPYJIHBIE BOIPOCHI, a TAK)KE BOIPOCHI, HE Ha-
HIeJIIINE OTPAXXKEHUS B Y4EOHOM IUTEpaType.

JIaGopatopHble pabOThI BBHIMOIHIIOTCS Ha J1a00paTOpHOM OOOpPYIOBAaHUU B
COOTBETCTBUU C METOJUKAMHU, IPUBEJACHHBIMH B YKa3aHHUIX K BBITTOJHEHUIO Pa0OT.

Metoauka BBIIOJHEHUS KypcOBOM pabOThl H3/I0KEHa B  y4eOHO-
METOJUYECKOM MOCcOOHH. BBIMOTHATE 3Tanbl KypcoBOil pabOThl JOKHBI CBOEBpE-
MEHHO U B YCTaHOBJICHHBIE CPOKH.

KoHTponpe ycBOE€HMS Marepuasia NUCLHUIUIMHBI ITPOU3BOIMTCS IMPOBEPKOU
KYpCOBOM pabOThI, 3aIIUTON KypCOBOM pabOTHI.

Bun yueOHbBIX

. J1eATebHOCTh CTYICHTA
3aHITUN

Jlexuus Hanucanne xoHcnekTa JEKUUKA: KPaTKO, CXEMATUYHO, IOCIEI0BATEIBHO
(UKCUPOBAaTh OCHOBHBIE TTOJIOKEHUS, BBIBOBI, (DOPMYITHUPOBKH, 0000IIIE-
HUS; TTIOMEUYaTh Ba)KHBIE MBICIIH, BBIICTSATH KIIIOYEBBIC CIIOBA, TEPMUHBI.
[IpoBepka TEpPMHUHOB, MOHATHH C MOMOIIBIO SHIMKIONEINNA, CIOBapeEH,
CIIPAaBOYHHUKOB C BBIMHCHIBAHUEM TOJKOBaHUU B TeTpanb. OO03HaUYCHHE
BOIPOCOB, TEPMUHOB, MaTepuaia, KOTOPbIE BHI3BIBAIOT TPYIHOCTH, IIOUCK
OTBETOB B PEKOMEHyeMoi uteparype. Eciu camocTosTensHO HE yaaeT-
csl pa3oOpaThbcsi B Marepuaie, Heo0XoauMo chopmMyIupoBaTh BOIPOC U
3a/1aTh MPETOAABATEIIO Ha JISKIIMH WJIM HAa TPAKTHYECKOM 3aHSITHH.

Jlaboparopnast  |JlabGopaTtopHbie PaOOTHI TO3BOJSIOT HAYYUTHCS MPUMEHSTH TEOpETHYE-
pabora CKHE 3HAaHHUSA, TOJyUYEeHHbIC HA JICKIIMU NPU PEIICHUN KOHKPETHBIX 3a/1ad.
Yr1o06b! HanboIee PaMOHAIBHO | MTOJTHO MCIIOIB30BaTh BCE BO3MOKHOCTH
7a00paTOPHBIX AJIsi MOATOTOBKU K HUM HEOOXOAMMO: CelyeT pa3o0paTh
JIEKIUIO TI0 COOTBETCTBYIOIICH TeMe, 03HAKOMHTCSI C COOTBETCTBYIOIINM
pazzienoM y4deOHUKa, MpopadoTaTh JOMOJIHUTEIBHYIO JUTEPATypy U HUC-
TOYHHKH, PEIIUTH 33/1a41 ¥ BHIITOJHHUTH JIPyTrie NUCHbMEHHbIE 3aTaHMsL.

CamocrosarenbHass |CamocrosTenbHas padoTa CTYACHTOB CIIOCOOCTBYET INIyOOKOMY YCBOCHHUS
pabora y4eOHOro MaTepuajia M Pa3BUTHIO HaBBIKOB camooOpaszoBanms. Camo-

CTOsATENbHAs paboTa mpenoiaraeT CIeIyIOIINe COCTABISIONINE:

- paborta ¢ TekcTamMH: y4eOHWKaMH, CHpPaBOYHUKAMH, JOTIOTHHUTEIBHOM

JTUTEPATYPOi, a TaK)Ke MPOPaOdOTKAa KOHCIIEKTOB JICKIIHIA,

- BBITIOJTHEHUE JIOMAITHUX 3a/IaHUI U pacyeToB;

- pa60Ta Haa TCMaMu IJId CaMOCTOSATCIIbHOI'O U3YUYCHUS

- ydacTHe B paboTe CTY/ICHYECKUX HAYYHBIX KOH()EPEHINH, OJIMMITHA];




- IIOATIOTOBKA K HpOMCX(YTOqHOﬁ aTrrecranuu.

IToaroroska k I'oToBUTBCS K NMPOMEKYTOUHOM ATTECTALUU CIEAYeT CUCTEMAaTUYECKH, B
IIPOMEXYTOUHOM  |TeUeHHue Bcero ceMecrpa. MIHTeHCHBHAs MOArOTOBKA JOJKHA HAYAThCS HE
aTTecTauuu MIO3[IHEE, YEM 3a MECAL-IIOITOpa A0 IIPOMEKYTOUHOM arrecranuu. JlaH-
HbIE NIepe]] SK3aMEHOM, 3K3aMEHOM TpHU JHA 3 (eKkTuBHEE BCEro UCHOIb-
30BaTh JJI IOBTOPEHMS M CUCTEMAaTU3allMKi MaTepuara.




