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AHHOTANMA

JucuurinHa SBIsIeTCS YHHKAJbHOW W HalelieHa Ha YDIyOJICHHOE H3Y4YCHHE TEOPHH TYpPOYJICHTHOCTH.
CoBepLICHHO OYEBMIHO, YTO TOJNBKO INIyOOKoe (yHIaMEHTAIbHOE H3Y4YEHHE MEXaHHW3MOB MOPOXKICHUS
TypOyJICHTHOW 3HEPruu, CKOPOCTHM €€ JAWCCUNALMW M APYTHUX AacleKTOB KOPPESIIHMHA MyJIbCAHOHHBIX
CKOpPOCTEHi, MO3BOJISIET MPOBOANUTh MATEMAaTHYECKOE€ MOJCIUPOBAHNE 3aKPYYCHHBIX TEUEHUH OAHO(A3HBIX U
NByX(a3HbIX Cpell, pacCUMTHIBATh MPOLECCHl IIEPEHOCa TEIIa U MacChl B XMMUYECKUX PEaKTOPax, YUUTHIBATh
BIIMSHUE TypOYJIEHTHOCTH NPH TOPEHMH, a TAKXKe aHAJIM3MPOBATh CIOKHBIC MPUPOIHBIC SBICHUS (CMEpUH,
LUKJIOHBI, TIecuaHble OypH, IPs3EBbIC CEJIM, MOPCKUE IITOPMBI M IIyHAMH), B KOTOPBIX ONPEACISIONIYIO0 POJIb
UTpaeT TypOyJEHTHOCTh. JIpyroii 0cOOEHHOCTHIO HACTOAIIEH 0Opa30BATEILHOW MPOTPAMMBI  SIBIISIETCS
OBJIa/ICHUE COBPEMECHHBIMH YHCJICHHBIMH METOJaMH pacueTa TypOyJIEHTHBIX TEUYEHHUH, TaKHX KakK IMpsMble
METOJbl MOAEIMPOBaHUS TYpOYJEHTHOCTH M HMH)XEHEpHBIC METOAbI, OCHOBAaHHBIE Ha PEIIEHHM ypaBHEHUIl
MepeHoca KNHETHYECKON IHEPTUN TypOYJIEHTHOCTH U €€ CKOPOCTH IMCCHUITALMH, KOTOPbIE MTO3BOJISIIOT PelaTh
CIIOKHBIE 33/1a4U TeXHUUECKOH (u3nku.

1. lean u 3apa4n

]_le.]'ll) JAUCHUIIINHBI

OcBocHue CTyACHTaMU1 q)YHI[aMeHTaIIBHBIX 3HAaHUU B YHCIICHHOM MOACINPOBAHUN Typ6y.]'IGHTHBIX
TC‘ICHPIFI, HU3Yy4YCHUEC  HCKOTOPBIX AHAJUTUYCCKUX METOAOB  HUCCICAOBAHUA HeyCTOﬁ‘IHBOCTH,
O3HAKOMJICHHC C MaKCTaMU NPUKIIAJJHBIX 3a71a4 JJIs1 pCHICHUA COOTBCTCTBYIOIIUX 3a1a4.

3agaum AUCUMIIHHBI
- (opmupoBaHue 0a30BBIX 3HAHUI B 00JIACTH MAaTEeMaTHUYECKOTO MOAETUPOBAHUS TYpOYJIECHTHBIX
TEUCHHUH KaK JAWUCIMIUIMHBI, HHTETPUPYIOIIEH MOArOTOBKY CIEIHAINCTOB B 00JACTH MaTeMaTH4ecKon
¢u3nkn M obecreunBaroield TEXHOJIOIMYECKUE OCHOBBI COBPEMEHHBIX WHHOBAaLMOHHBIX cdep
NEeSITEIbHOCTY;
- o0y4eHHe CTYJICHTOB IPHUHIMIIAM CO3/1aHHS MaTeMaTHUECKUX Mopenel TypOylIeHTHBIX TEUEHUH,
YMEHHE MOJIb30BATHCA KaK CYIIECTBYIOIIUMH MaKETaMH MPOTPaMM, TaK U CO3JaHUE HOBBIX;
- (popMHpOBaHHUE TOAXOIOB K BBHIMOJIHEHUIO MCCIIEIOBAHUN CTYIECHTaMHU B 00JacTH MareMaTH4ecKOro
MOZEIMPOBaHUS TypOYIEHTHBIX TEUEHHI B paMKax BBITYCKHBIX pabOT Ha CTENIEHb MarucTpa.

2. llepevyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHIA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NuaukaTopsl JOCTHKEHHS] KOMIIETEHIINH

OIIK-2.1 UmeeT npeacTaBieHne 0 COBPEMEHHOM COCTOSTHUU
WCCIICAOBAaHUA B pPaMKax TeMaTW4YecKoil obmactu cBoei
npodeccuoHaIBHON 1S TeTbHOCTH

OIIK-2 Nmeer npeacrasnenne o0 akryanbHbix |OITK-2.2 Criocoben OIICHUBATh AKTyaJIbHOCTh
npo0OiemMax HayKH U TEXHUKH B 00macTi WCCIIeZIOBAHUM B 001acTH MHPOPMATHKH M BEIYMCITUTEIBHON
MH()OPMATUKHU U BBIYUCIIATEIBHON TEXHUKH, TEXHUKH U UX MPAKTHYECKYI0 3HAYMMOCTh

CcrocoOeH Ha HayYHOM si3bIKe GopMyInpoBarTh  |OITK-2.3 BiameeT mnpodecCHOHANBHON TEPMHUHONOTHEH,
PO(eCCHOHAIBHBIC 324K HCIIONIB3yEMOH B COBPEMEHHOM  HAy4YHO-TEXHUYECKOU

auTepatype, o0azaeT HaBbIKAMH YCTHOTO M IHCBMEHHOTO
W3JIOKEHUS PE3YJIBTaTOB HAYYHOW JESATENBHOCTH B PaMKax
npodeccuoHaIbHONH KOMMYHHUKAIUU

OIlK-4.1 CnocobeH NpUMEHATh 3HAHUST M HABBIKH TIO
HCIOJIb30BAHUIO “H(}OPMALIMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUH IS TIOMCKA M U3YYEHUS] HAy4YHOU JIUTEPATypHl,

MPUMEHEHHSI IPUKJIAHBIX TPOTPAMMHBIX IPOIYKTOB
OIIK-4 Crioco0eH ycIeniHo peain30BbiBaTh OIK-4.2

peuicHuc MOCTaBJICHHON 3aJiauu, IpOBCCTU
aHaJIu3 pe3ysibTaTa U IMpeaACTaBUTb BbIBOAI,
MNPUMCHASA 3HAHUS U HABBIKA B obmacTu
MAaTEMAaTUuKHU, CCTCCTBCHHBIX HAYK U
I/IHq)OpMaI_II/IOHHO—KOMMYHI/IKaLII/IOHHLIX

TAVIINTTATTT

Crniocoben MPUMEHSTD 3HaHUE
MH()OPMAIIMOHHO-KOMMYHUKAIMOHHBIX ~ TEXHOJIOTHH  JIs
peIIeHus TOCTAaBICHHON 3a1auk, (POPMYITHPOBAHHUS BHIBOIOB
1 OLICHKH TIOJIy4EeHHBIX PE3yJIbTaTOB

OIIK-4.3 CnocobeH apryMEHTHPOBAaHO BBIOMpATh CIOCOO
MPOBEICHUS HAYYHOTO HCCIICIOBAHUS




LvALIVUYIUL Kax

OIlK-4.4 CrnocobeH aHamu3upoBaTh NPOQPECCHOHAIBLHYIO
MH(OpPMAINIO, BBICIATh B HEH TNIaBHOE, CTPYKTypHpPOBATh,
ohOpMIIATH M TPEICTABIATH B BHAC AHAIUTHYECKUX
0030pOB ¢ 000CHOBaHHBIMH BHIBOJIAMH ¥ PEKOMEHTIAIIHSIMHU

[1K-2 [MorumMaeT 1 criocobeH MPUMEHUTH B
HAy4HO-HCCIICAOBATEILCKON U PUKIIATHOM
JEATEIbHOCTH OCHOBHbIE 3aKOHBI
€CTECTBO3HAHUS, COBPEMEHHBIN
MaTeMaTHYEeCKH anmapar U aJropuTMBbl,
COBpPEMEHHBIE
MH()OPMALMOHHO-KOMMYHHUKAI[HOHHBIE
TEXHOJIOTHH

I1K-2.1 3Haer OCHOBBI Hay4HO-UCCIEI0BaTEIbCKON
JeSITETLHOCTH B 001acTH MH()OPMAIIMOHHBIX TEXHOJOTHIA,
BIIAJICET 3HAHUEM OCHOB (pMI0CO(OUN U METOOJIOTHH HAYKH;
3HAHMEM METOJIOB HAayYHBIX HCCJIEIOBAaHUI M HaBBIKAMU WX
NPOBEACHUS

[IK-2.2 YMmeer nmpUMEHATH MOMyYEHHBIC 3HAHUS B 00JacTu
(byHIaMEHTaJIBHBIX HAYYHBIX OCHOB TEOPUHU MH(POpMALUHU U

pearhb CTaHZapTHBIE  3aJadyd B COOCTBEHHOM
Hay4YHO-HUCCIIEI0BATEIBCKON IEATEILHOCTH
[IK-2.3 Nwmeer MIPaKTUYEeCKUN OTIBIT

HAay4YHO —HCCJ'Ie,Z[OBaTeJ'ILCKOﬁ JACATCIIBHOCTH B obOmacTu

MH()OPMALMOHHO-KOMMYHHKAIIHOHHBIX TEXHOJIOT Ui

[1K-2.4 Bnageet MeTogaMu U alropuTMaMu pELICHUs 3a1a4
uppoBoii 00pPabOTKM CHTHAIIOB, WCIOJNB30BAHUS CETU
UnTrepner, AHHOTHPOBAHUS, pedepupoBanus,
oubnmorpadUIecKoro MOWCKa, OMBIT PabOThl ¢ HAYYHBIMU
HUCTOYHUKAMHU

I1IK-3 Bnazneer HaBbIKaMHU y4acTHs B HAy4HBIX
TMCKYCCHUSIX, BBICTYTUICHUS C COOOIECHUAMH U
JOKJIaJIaMU YCTHOTO, MIUCBMEHHOTO H
BUPTYaJIbHOI'O (pa3MelleHHE B
WH(POPMALIMOHHBIX CETSX) XapakKTepa,
MPECTaBICHNS MaTepHAJIOB COOCTBEHHBIX
HCCIe0BaHUI

[IK-3.1 3HaeT OCHOBHI BEJEHUS HAYYHAHCKYCCUU W
(hOopMBI YCTHOTO HAYYHOTO BBICKA3bIBAHUS

[MK-3.2 Ymeer BecTH KOPpPEKTHYIO JHMCKYCCHIO B 00NacTH
WH(POPMALIMOHHBIX TEXHOJOTWM 3aJaBaTh BOIPOCH U
OTBEYaTh Ha IIOCTABJIIEHHbIE BOIPOCHI N0 TEME HAy4YHOU
pabotbl

[IK-3.3 MMeeT mpakTHYECKUH OMBIT Y4acTHsl B Hay4HBIX
CTyI€HYECKHX KOH(EepeHUUSAX, OYHBIX, BUPTYAJIbHBIX,
3a0UHBIX OOCYXIEHHUSIX Hay4YHbIX MpoOieM B o0jactu
MH()OPMAIMOHHBIX TEXHOJIOTHil

IIK-1 I'0TOB K BK/IIOYEHUIO B
npodeccruoHaIbHOE COOOIIECTBO; CIIOCOOCH
MPOBOJUTH T10J] HAYYHBIM PYKOBOJICTBOM
JIOKQJIBHBIE UCCIIENOBAHUSA HA OCHOBE
CYIIECTBYIOIIUX METOIOB B KOHKPETHOM
obyiacTy Mpo(heCCUOHATBHOM IEATEILHOCTH

[IK-1.2 VYMmeer pemars Hay4dHbIE 33Ja4d C TOHUMaHHEM
CYLIECTBYIOIIUX TMOAXOAOB K BEpUPHUKALMKU MOAETEH
HIPOrpaMMHOTO O0ecHedeHuss B CBA3M C IOCTaBJICHHOM
LENBIO U B COOTBETCTBUH C BRIOPAHHOW METOIUKON

[IK-1.1 3HaeT ONpUHOUNBI MOCTPOCHHUS HAYYHOH pPabOTHI,
MeToasl cOopa W aHamm3a IOJMYYEHHOTO MaTepualia,
CHocoObl apryMEeHTalWu; BiaJleeT HaBbIKAMH HOATOTOBKH
Hay4YHbIX  0030poB,  mNyOnukanmuii,  pedeparoB  u
oubnuorpadguii Mo TEMaTWke MPOBOAMMBIX HCCIICAOBAHHUM
Ha PYyCCKOM U aHIVIMHCKOM SI3bIKE

[IK-1.3 Hmeer mnpakTU4YEeCKUH ONBIT BBICTYIUIEHUA H
HAyYHOW apryMeHTalUy MpH aHaiu3e OOheKTa HAyYHOH M
npo¢ecCHOHANBHON eI TeNbHOCTH

3. IlepeyeHb NIAHMPYEMBIX Pe3y/IbTATOB 00yUeHHUsI O JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOHHS AUCLUIIIMHBI 00Yy4alOIINeCs JOIKHbBI

3HATb.

- MECTO U POJIb OOIIMX BONIPOCOB HAyKH B HAYYHBIX MCCIIEAOBAHUAX;
- COOTHOIIEHHE MTPUHIIUIIOB U THIIOTE3 B MOCTPOECHNUHN HAy4YHBIX CHCTEM U TEOPHIL;

- IIOHATHA SHCPTHUU U DOHTPOIINU,

- COBpEeMeHHbIE MPOoOIeMbl (PU3NKH, XUMUH, MATEMaTUKH, OMOJIOTUH, SKOJIOTHH;
- TeopeTH4ecKrue Mojenu (yHAaMEHTAJIbHBIX IPOLECCOB U SBICHUN B (U3MKE M ee MPUIOKEHUAX K

CCTCCTBCHHBIM HAayKaM,

- IPUHIUIIBI CUMMETPHUU U 3aKOHBI COXPAaHCHUS,
- IPUMCHCHUC COBPCMCHHBIX TEXHOJIOTHH U CHUCTCM, B TOM YHCJIC KOMIIBIOTCPHBIX U I/IH(l)OpMaLII/IOHHBIX
TEXHOJIOTUN U CUCTCM, B obmactu YCTOP’I‘IPIBOFO pa3BUTHA U 0e30IMacHOCTH KUBHCACATCIIBHOCTH.

YMETb:




- 3¢eKTUBHO HCIOJB30BaTh HA MPAKTUKE TEOPETUUYECKHUE KOMIIOHEHTHI HAYKHU: TTOHSATHS, CYXICHHUS,
YMO3aKJIIOY€HU, 3aKOHBL;
- OPEICTaBUTh NAHOPAMY YHUBEPCAIBbHBIX METOJOB U 3aKOHOB COBPEMEHHOI'O €CTECTBO3HAHMS;
- MOJIENMPOBaTh MPOILECCHl W AaHAIU3UPOBaTh MOJENIM C HCIOIb30BAHWEM HWH(POPMAITMOHHBIX
TCXHOJIOT U,
- WCTONB30BaTh BEPOSTHOCTHBIE MOJEIH JJIsi KOHKPETHBIX IMPOIECCOB U IMPOBOIUTH HEOOXOAUMBIC
pacyeThl B paMKax MOCTPOCHHON MOJEIH.

BJIQJIETh:
- JIOTUKOM B HAyYHOM TBOPUYECTBE;
- HAy4HOW KapTUHOU MUpa;
- MareMaTU4eCKUM MOJCIUPOBAHUEM MPUPOJIHBIX, AHTPOMOTEHHBIX U TEXHOJIOTHYECKUX MPOLECCOB U
SIBIICHU, HAJIE)KHOCTH PabOTHI OT/IEIBHBIX 3BEHBEB TEXHUUECKUX CUCTEM.

4. Conep:xanue TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIiInHbl (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUeOHBIX 3aHATHH

TpymoeMKOCTb IO BHJAM Y4eOHBIX 3aHATUH, BKITIOUAs
CaMOCTOSTENIbHYIO padoTy, Jac.

Ne Tema (pa3znein) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunaper | JlaGopat. paGoOTHI
pabora
1 l'uaponnHaMuyeckast HEyCTONYUBOCTbD. 6 6 15

JluCriepcCMOHHBIE  COOTHOLICHMS  JUIs
2 HEYCTOMYHNBOCTH Panes-Teinopa. 6 6 15
Ananus QyHIaMeHTaIbHBIX COOBITHH.

3 HeycroitunBocts Panes - Teitnopa. 6 6 15

4 TepMoauHaMuKa SAEPHOTO CHHTE3A. 6 6 15

5 VYipasiseMblil TEpMOSIEPHBIN CUHTES. 6 6 15
Beiipner ananus. CucTeMbl ¢ 3aMKHYTOH

6 MarHuTHoW KoHQurypanuei. Komruieke 8 9 15
nporpamm NUT.

7 HNHKpemeHT. [[upuna 30HBI 4 ’ 10
nepeMeIIBaHusl.

] HeycroiiunBocTth 10 5 10
KenbBuna-I'enpmronsua.

9 HeycroitunBocth Puxrtmaiiepa-MemrkoBa. 8 2 10

Nroro yacos 60 45 120

[loaroroBka k sK3aMeHy 0 gac.

OO01mas TpynoEMKOCTh 225 yac., 5 3au.en.

4.2. CopaepxaHue AUCHUILTAHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemecrtp: 1 (Ocennwii)
1. I'maponnHaMuyeckas HEyCTONYHUBOCTb.

OcHOBHBIE BHIBl THUAPOJMHAMUYECKHMX HeycToiumBocTed. HeycroitunBocts Panes-Teitnopa,
HEYCTOWYHMBOCTh  Puxrtmaiiepa-MemikoBa,  HeycroiiumBocTh  [enmbmromena.  TypOyneHTHOE
[IEPEMEIINBAHNAE KUAKOCTEN.




2. JlucriepcOHHBIE COOTHONICHUS ISl HeycToiunBocTH Panesi-Teitnopa. AHanu3 GyHaaMeHTaTbHBIX
COOBITHIA.

AHamUTUYECKUH BBIBOZA JUCIEPCHOHHBIX COOTHOIICHHWH i pas3nYHBIX BHJIOB CHMMETPHU.
[TonyueHnne ypaBHEHUN 11 MACChl, IUPKYISILUU.

3. HeycroitunBocts Panes - Teiinopa.

I'paBurtanonnas HeycroiuuBocTh. IlocTaHOBKA 3a7auu U1l HEC)KMMAEMOM >KUAKOCTH B IJIOCKOM
ciydae. IlocraHoBka Ha4yalbHBIX W TpaHUYHBIX ycjoBuid. CHcTeMa ypaBHEHHH Ui MalbIxX
BO3MYIIeHHH. HaxokeHne aHaIMTHYECKOTO pelieHus. BinsgHrue nunuHIprueckord u cepruaeckoi
TreOMETPHUH Ha Pa3BUTHE HEYCTOWYUBOCTH.

4. TepMOI[I/IHaMI/IKa AACPHOI0 CUHTE3a.

DHepreTHYeCcKuii BBIUTPHIII sACPHOH peakunu. OCHOBHBIE BHIBI pPEAKIMH SACPHOTO CHHTE3A.
Kputepuii Jloycona. Bogoponnas 6om0a.

5. YnpaBisieMblid TEPMOSIACPHBINA CUHTES.

[Tonydyenue mone3Hoit TepmosinepHoi 3Heprun. Bpemennsie u temmeparypubie ycnosus mis Y TC.
MaruautHoe yznepKaHue MIa3Msbl.

Cemecrtp: 2 (Becennuit)
6. BeiiBner ananu3. CucTeMbl ¢ 3aMKHYTOM MarHuTHOH KoHurypanueit. Kommuieke nporpamm NUT.

Beiiner npeodpazoBanue. @uibTpsl. JlokaneHoe ycpeanenue. JuckpetHoe npeodpasoBanne Oypre.
[Muau-3¢gdexr. CyxeHue muazMbl B IMIa3MEHHbIM MHYp. HeycTOMYMBBIA TIUIa3MEHHBIA ILIHYD.
Crabunu3anys Ia3MeHHOTO ITHypa MarHUTHBIM OJIEM.

ITaker mporpamMm. IlocTaHOBKa HayanbHBIX M TPAHUYHBIX YCIOBUM JJIS PEIICHUS 3a]a4 pa3iIMYHbIX
FUAPOAMHAMUYECKUX HEyCTOMYMBOCTEW. lcnosp30BaHME IakeTa IIporpaMM Ui pacyeToB Ha
MHOTOIPOLECCOPHBIX BEIYUCIUTENBHBIX CUCTEMAX.

7. NukpeMeHT. llIupuHa 30HBI NEpEMEIINBAHMS.

AHanuTU4EeCKUH BBIBOJl YpaBHEHHs Ui HAXOXKACHUS MHKpPEMEHTa. 3aBUCHUMOCTb HHKPEMEHTa
HEYCTOHYMBOCTH OT (OPMBI CUMMETpUM (TUIOCKasi, chepuueckas, nmMHAprudeckas). Ouzndeckuit
CMBICJI HHKPEMEHTA.

Teopernueckoe MpeacKazaHUE LIMPUHBI 30HBI MEPEMEIIMBAHMUA. 3aBUCUMOCTb HIMPUHBI 30HBI
MepeMenINBaHusl OT KOH(UIypauuu TIpaHuibl. Paznnunele criocoObl HAXOXKAEHHS IIUPUHBI 30HBI
[IEpEMEIINBAHNS B YUCIIEHHOM dKCIIEPUMEHTE.

8. HeycroituuBocts KenbBuHna-I enbmronbiia.

IlocTtanoBka 3amaun. Ilnmockuwil ciay4dail Ted4eHHS OTpPAaHMUYEHHBIX CIIOEB JKUIKOCTH. BnusHue
pa3mepoB cTpyu. PasinyHble BUbl CAMMETPHUH.

9. HeycroitunBocts Puxtmaiiepa-Memikosa.

Vnapuas BonHa. [IpoxoxneHue ymapHOW BOJIHBI Yepe3 TPaHUIly Mexay AByMs razamu. CKOpOCTb
MpoIIeAIIel U OTpaXeHHOW yaapHOH BONHBI. CKOPOCTh KOHTAKTHOW TpaHMIIBI. BIusSHUE CUMMETPHH
Ha UHKPEMEHT.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0XOAMMOM AJIsl OCYIeCTBJICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0)



1. Heobxomumoe o0opynoBaHue sl ISKIUH 1 MPAKTHYECKUX 3aHITUN: KOMIBIOTED U
MyJIBTUMEIUITHOE 000pyI0BaHue (IIPOEKTOP, 3BYKOBasi CHCTEMA)

2. Heobxomumoe nporpammuoe odecrieuenne Power Station 4.0, MATLAB.

3. OOGecneueHne caMOCTOATENBHOM paboThl - 6a3bl JaHHBIX 10 KypHasam Web of Science.

6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa
1. TypOynentHoe qBMXEHHUE B ruapocucTemax [Teker] : yueb. nocodue aist By30B / @. I ['anumM3sHOB ;
M-Bo BBICUI. U CpEAH. cliell. 00pa3oBanus, Y pum. aBual. uH-T .— Y¢a : U3n-Bo Ydum. aBuan. ue-ta,
1980 .— 87 c.
2. Camapckuii A.A. BBenenue B unuciennsie metofsl, - CI16: Jlans, 2009. - 288 c.- ISBN
978-5-8114-0602-9.
3. HeyBaxaeB B.E. Maremaruieckoe MoJieTipoBaHue TypOyIEeHTHOTO TiepeMeruBanust, - CHeXKUHCK:
Uzn-so POALL — BHUUT®, 2007. — 160 c.
4. HOH A.A. MonenupoBaHue TypOylneHTHBIX TedeHuit. M371.2, ucnp. u for., - Mocksa: M3narenbckas
rpymmna URSS, 2010. — 352 c¢. ISBN 978-5-397-01310-9.
5. Jlanmay JIJI., Jludpumn E.M. Kypc teopetnueckoii ¢puzuku (B 10 T1.) T. 6. [uapoaunamuka. 5-¢
u31I., cTep., - Mocka: M3a-Bo @usmarnut, 2006. — 736 c. ISBN 5-9221-0121-8.
6. Jlonsuckuit JI.I. Mexanuka ®HUJIKOCTH U ra3a, - Mocksa: J[poda, 2003. — 840 c. ISBN
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JomnonHutenbsHas auTeparypa

1. Yucnennsie Metossl [Tekcr] : B 2 kH. : yueOnuk i By3oB / H. H. Kanutkun, E. A. Anpiimaa .— M.
: Akagemus, 2013 .— (YuuBepcuterckuii yueOnuk. [lpuknaanas maremarnka u nHpopMaruka) .—
KH. 1 : Yucnennsiit ananus. - 2013. - 304 c.

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

http://scitation.aip.org/
http://www.sciencemag.org/

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCUMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredyeHust
H HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

Heobxonumoe nporpammHoe obecrniedenne Power Station 4.0, MATLAB.
9. MeTonnueckue yKa3anus 1J1s 00y4al0UIUXCs 110 0CBOSHHIO TUCHMILTHHBI (MOTYJIsT)

CryneHT, W3y4aromuid IUCIUILINHY, JODKEH C OJHOW CTOPOHBI, OBIIAACTh OOIIUM IMOHITHHHBIM
anmnaparom, a ¢ Apyroil CTOPOHbI, JOJKEH HAYUYUTHCSA IPUMEHSTh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.
B pesynbrare u3yyeHUs AUCUUIUIMHBI CTYACHT MOJKEH 3HATh OCHOBHBIE OMNPEICICHUS, MHOHSTHS,
aKCHOMBbI, METOJbI JJOKA3aTEIbCTB.

YcnemHoOe 0CBOCHHE Kypca TpeOyeT HaNpsKEHHOW caMOCTOSTEILHOM padoThI CTy/ileHTa. B mporpamme
Kypca TIpUBEJICHO MHUHUMAIBLHO HEOOXomMMoe Bpemsl Juis pabdoThl CTyJeHTa HajJ TEMOM.
CamocrosTenbHas padoTa BKIIFOUAET B CeOs:

— UTCHUC U KOHCIICKTUPOBAHUC peKOMeH,E[OBaHHOI\/’I JINTCPATypPbI;



— TpopaboTKy ydeOHOro marepuaia (IO KOHCIIEKTaM JICKIHH, y4eOHOH M Hay4dyHOW JuTeparype),
[IOATOTOBKY OTBETOB HA BOIPOCH], IPEJHA3HAYEHHbIX JUISI CaMOCTOATEJIILHOTO  M3Y4EHHS,
JOKa3aTeNbCTBO OTAEIBHBIX YTBEPHKACHHUI, CBOICTB;

— BBINIOJITHEHHUE J1a0OpaTOpHBIX paboT, il OCO3HAHUS CBS3€H MEXIy TEOpHMEHl M MPaKTUYECKUMHU
HaBBbIKAMU;

— TMOJITOTOBKY K UG GEPEHIIUPOBAHHOMY 3a4ETYy.

PykoBOACTBO W KOHTPOJNb 32 CaMOCTOSITENBHOW paboTOM CTylaeHTa ocymiecTBisieTcss B (opme
WHAWBHUIYaJIbHBIX KOHCYJIBTAIUM.

BaxHo 100UTHCA NMOHMMAHMS HW3y4aeMOro Marepuana, a He MEXaHHYeCKOro ero 3anoMuHaHus. [Ipu

3aTPYIHCHUU W3Y4YCHUS OTIEIBHBIX TEM, BOIIPOCOB, CJIEAYeT OOpaIarbesi 3a KOHCYJIBTAlUSAMH K
JIEKTOPY.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: Wndopmarnka 1 BEIYACIUTENbHAS TEXHUKA
Nnpo¢uJIb NOATOTOBKH: [Ipuxnagnas MmareMaruka U HHQOpMaTrKa

Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku

kageapa MaTeMaTHUECKOrO MOAETMPOBAHUS U IPUKIATHON MaTeMaTuKN
Kypc: 1

kBaTuuKkanus: MarucTp

CemecTpsl, HOPMBI IPOMEKYTOYHON aTTECTAIHH:
1 (ocennuit) - JIncdhepeHimpoBaHHbIH 3a4eT

2 (Becennwii) - luddepeHnnpoBaHHbIN 3aUeT

Pa3paborunk: b.H. YerBepymikuH, A-p ¢u3s.-Mar. HayK, mpodeccop, 3aBeayoniuil kadeapoit



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-2 Nmeet npeacrapieHne 00 aKTyalIbHBIX
npoOiemMax HayKH U TEXHUKH B 00macTi
MH(POPMATUKHU U BBIYUCIIATEILHON TEXHUKH,
croco0OeH Ha HayYHOM SI3bIKe (DOPMYITHPOBATH
npogecCHOHANbHBIE 3a]1a41

OIIK-2.1 UmeeT npeacTaBieHne O COBPEMEHHOM COCTOSTHUU
HCCIICAOBAaHUM B pPaMKax TeMaTU4YecKoil obmactu cBoei
npodeccuoHaIBHON 1S TeTbHOCTH

OIIK-2.2 Criocoben OIICHUBATh AKTyaJIbHOCTh
UccIe0BaHUN B 001acTH HH(GOPMATUKU M BEIYUCIUTEIbHON
TEXHUKH U UX MPAKTHYECKYI0 3HAYMMOCTh

OIIK-2.3 Bnaxmeer mnpodeccrnoHanbHOW TEPMHUHOJIOTHUEH,
UCHOJNB3YeMOH B COBPEMEHHOH  HAayYHO-TEXHHYECKON
auTeparype, o0azaeT HaBbIKAMU YCTHOTO M IHCBMEHHOTO
U3JIOKEHUSI PE3yJbTaTOB HAyYHOW AEATEIBHOCTH B paMKax
npodeccuoHaIbHONH KOMMYHHUKAIUU

OIIK-4 CriocoOeH ycIeniHo peain30BbiBaTh
pelleHue MOCTaBIEeHHOH 3a/1a4, IPOBECTU
aHaJIu3 pe3yJbpTrara v IIpeJCTaBUTh BbIBOABI,
MPUMEHSISl 3HAHUSI U HABBIKKA B 00JacTu
MaTeMaTHUKH, ECTECTBEHHBIX HAYK U
WH(POPMALOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTUHI

OIlK-4.1 CnocobeH NpPUMEHATh 3HAHUST M HABBIKU TIO
HCIOJIb30BAHUIO “H(OPMALIMOHHO-KOMMYHHUKAIIHOHHBIX
TEXHOJIOTUH IS TIOMCKA M U3YYEHUS] HAy4YHOU JIUTEPATypHl,
MPUMEHEHHsI IPUKJIAHBIX TPOTPAMMHBIX IPOIYKTOB

OIIK-4.2 Criocoben MPUMEHSATh 3HAHHE
MH(POPMAIMOHHO-KOMMYHHUKAIIHOHHBIX ~ TEXHOJIOTHUH  JUIS
pelLeHus MOCTaBICHHON 3a1a4u, (OPMYJINPOBAHUSI BEIBOJOB
U OLICHKH TIOJIyYCHHBIX PEe3yJIbTaToB

OIIK-4.3 CnocobeH apryMEHTHPOBAaHO BBIOMpATh CIOCOO
MPOBEICHUS HAYYHOTO HCCIICTOBAHUS

OIIK-4.4 CrnocobeH aHamu3upoBaTh NPOQPECCHOHAIBHYIO
MH(OpPMALNIO, BBACIATh B HEH INIaBHOE, CTPYKTypHpPOBATh,
oopMIISITH H TPEACTaBIATH B BHAC AHAIUTHYECKHX
0030poB ¢ 000CHOBaHHBIMU BBIBOJIAMH U PEKOMEHIAIIUSAMU

[1K-2 [TorumaeT 1 ciocobeH NPUMEHUTH B
Hay4HO-UCCJEN0BATEIbCKON U NPUKIaJHON
NEATENBHOCTH OCHOBHBIE 3aKOHBI
€CTECTBO3HAHUSI, COBPEMEHHbII
MaTeMaTH4YeCKUI anmnapar U alfOPUTMBI,
COBpPEMEHHbIE
WH(POPMALOHHO-KOMMYHHKAIIOHHbIE
TEXHOJIOTUH

I[IK-2.1 3HaeT OCHOBBI  HAy4YHO-HCCIIEIOBATEIbCKOM
JEATEIIFHOCTH B 00JacTH WH(OPMAIIMOHHBIX TEXHOJIOTHH,
BJIaJIe€T 3HAHUEM OCHOB (PHIIOCO(UN U METOJIOIIOTHU HAYKH;
3HAHHEM METO/IOB HAyYHBIX MCCIICOBAaHHMI M HAaBBIKAMH HX
MPOBEICHUS

[IK-2.2 YMeeT NMpUMEHATH MOMyYeHHBIE 3HAHUS B 00JacTh
($yHIaMEHTaIbHBIX HAYYHBIX OCHOB TEOPUHU WH(POpMALUU H
pemarb CTaHIApTHBIE  3a/auHl B COOCTBEHHOM
HAy4YHO-HCCIIEA0BATEILCKOM eI TEeNFHOCTH

[IK-2.3 Nwmeer MIpaKTUYECKUN OIIBIT
HAay4YHO-HCCIICIOBATENILCKOW  AEATENBHOCTH B 00JacTu
WH(POPMALOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUI

[1K-2.4 Bnageer MeTonaMy U alropuTMaMH pelIeHus 3a1a4y
uuppoBoii 00pPabOTKKM CHUTHAJIOB, WCIOJNBb30BAHUS CETH
Wurepner, aQHHOTUPOBAHUS, pedepupoBanus,
OoubnmorpaduyecKoro MOMCKa, OMBIT PabOThl ¢ HAYYHBIMHU
UCTOYHUKAMHU

[1K-3 Bnageet HaBbIKaMU y4acTHs B HAy4HBIX
TMCKYCCHSIX, BBICTYTUICHHUS C COOOILEHUSIMH U
JOKJIaZlaMU YCTHOI'O, IMCbMEHHOI0 U
BUPTYaJILHOTO (pa3MellcHHE B
MH(QOPMALIMOHHBIX CETAX) XapakTepa,
MPECTABICHHUS MaTePHaloB COOCTBEHHBIX
HCCIEeI0BaHUI

[IK-3.1 3Haer OCHOBBI BeJEHUS HAYYHAHCKYCCHUU H
(hOpMBI YCTHOTO HAYYHOTO BBICKA3bIBAHUS

[IK-3.2 VYmeer BecTH KOPPEKTHYIO AHMCKYCCHIO B 00JacTu
MH(QOPMAIIMOHHBIX TEXHOJIOTFM 3a7aBaTh BOIPOCHl U
OTBEYaTb HA IIOCTABJICHHBIE BOIIPOCHI IO TEME HAay4YHOHU
paboThI

[IK-3.3 MmMeer mpakTHYECKUH OMBIT Y4YacTHsl B HAy4HBIX
CTyICHYECKUX KOH(PEPEHIMUAX, OYHBIX, BUPTYaJIbHbIX,
320UHBIX OOCYXKJIEHUSX Hay4YHbIX MpoOiieM B o001acTu
MH(POPMAIIMOHHBIX TEXHOJIOTHIA




IIK-1 I'0TOB K BK/IIOUEHUIO B
npodeccruoHaabHOE COOOIIECTBO; CIIOCOOCH
MPOBOJUTH T10J] HAYYHBIM PYKOBOJICTBOM
JIOKQJIBHBIE UCCIIEMOBAHUSI HA OCHOBE
CYIIECTBYIOIIUX METOIOB B KOHKPETHOM
obyacTu Mpo(heCCUOHATBHOMN IEATEILHOCTH

[IK-1.2 VYmeer pemars Hay4YHbIE 33Ja4d C TOHUMaHHEM
CYLIECTBYIOIIUX TMOAXOAOB K BEpUPHUKALMKU MOAETEH
IPOrpaMMHOTO O0ecHedeHus B CBA3M C IOCTaBJICHHOM
LENBIO U B COOTBETCTBUH C BRIOPAHHOW METOIUKON

[IK-1.1 3HaeT npUHOUNBI MOCTPOCHHUS HAYYHOH pPaOOTHI,
MeTrogsl cOopa W aHamm3a IOJMYYEHHOTO MaTepualia,
CHocoObl apryMEHTalru; BiaJleeT HaBbIKAMH HOATOTOBKH
Hay4YHbIX  0030poB,  myOnukanmuii,  pedeparoB  u
oubnuorpaduii Mo TEMaTWke MPOBOAMMBIX HCCIICAOBAHHUM
Ha PYyCCKOM U aHIVIMHCKOM SI3bIKE

[IK-1.3 Hmeer mnpakTU4YEeCKUH ONBIT BBICTYIUIECHUA H
HAyYHOW apryMeHTaly MpH aHajiu3e OOheKTa HAyYHOU M
npo¢ecCHOHANBHON e TeNbHOCTH

2. Iloka3aTe/in OLIEHUBAHUA KOMITETEHIUA

B pesynprate wu3yueHus IUCHMIUIMHBI «MaremMaTHyecKkoe MOJAENIUPOBAaHNE TYypOYJICHTHBIX TEUCHHI»

00yJarouiCs JTOIKEH:

3HAThb:

- MCCTO 1 POJIb 06H_II/IX BOIIPOCOB HAYKU B HAYYHBIX UCCIICAOBAHUAX,
- COOTHOIICHUC ITPUHIUIIOB U T'KIIOTE3 B TIOCTPOCHUHN HAYYHBIX CUCTEM U TCOpPIfI;

- IOHATHUA DHCPIUH U SHTPOIINU;

- COBpEeMeHHbIE MPOOIIeMbl (PU3UKH, XUMUH, MATEMaTUKH, OMOJIOTUH, SKOJIOTHU;
- TEOPETUYECKHE MOJCTH (PyHIAMEHTAIBHBIX MPOIECCOB U SBJICHUN B (QU3UKE U €€ MPUIOKCHHUIX K

€CTCCTBCHHBIM HayKaM;

- IPUHOUIIBI CUMMCTPUHN U 3aKOHBI COXPAHCHU A,
- IPUMEHCHUEC COBPEMECHHLIX TEXHOJIOTHH U CHUCTEM, B TOM YUCJIC KOMIIBIOTCPHBIX U I/IH(bOpMaI_H/IOHHBIX
TEXHOJIOTUH B CHCTCM, B obactu YCTOIZHHBOFO pa3sBUTHA U Oe3omacHOCTH KHU3HCACATCIIbHOCTH.

yMeTh:

- 3((EeKTUBHO HCIOJIB30BATh HA MPAKTUKE TEOPETUYECKNE KOMIIOHEHTHI HAYKU: MOHATHSA, CY)KICHUS,

YMO3aKJIKOYCHHNA, 3aKOHBI;

- IPECACTAaBUTD MAHOPAMy YHHUBCPCAJIbHBIX METOAOB U 3aKOHOB COBPEMCHHOT'O €CTCCTBO3HAHUAA,
- MOACIUPOBATH MNPOHCCCbI W aHAJIU3HUPOBATL MOJACIU C HCHOJB30BAHHUCM HH(bOpMaHHOHHLIX

TEXHOJIOTHH;

- HCIIOJIB30BaThb BCPOATHOCTHBIC MOACIMU JISI KOHKPCTHBIX IMPOLECCOB U NPOBOAWTH HeO6XOILI/IMBIe

pacdeTsl B paMKax IIOCTPOSHHON MOZAEIH.

BJAA€Th:

- JIOTMKOH B Hay4HOM TBOPUYECTBE;
- HAy4YHOU KapTUHOW MUpa;

- MaTeMaTU4CCKUM MOACIUPOBAHUCM IMPUPOAHBIX, aHTPOIOICHHBIX U TEXHOJIOTMYCCKUX IPOUECCOB U
ﬂBHeHHfI, HaACKHOCTH pa6OTLI OTACIBHBIX 3B€EHBCB TCXHUYCCKUX CUCTCM.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

Bormpocsr (9 cemectp)

1. UcTuHHAsS MTHOBEHHAS CKOPOCTD B X KUAKOCTHU IIPEACTABIISICTCA B BUJIC

CYMMBI:

1) ocpemHEHHOM 1 JTOKAJTLHOM COCTaBISIONINX;

2) Cpe[[HeB:iBeHleHHOfI n HGYCTaHOBHBmeﬁCﬁ COCTaBJIAIOIIUX

3) oCpemHEHHO! U MyThCAIIMOHHOMN COCTaBIISIONIUX.

2. B mponecce ycpeanenus ypasaenuit Hapbe-CTokca o BpeMeHH,

JOCTAaTO4YHO OOJIBIIINM IO CpaBHCHHIO C IICPHUOAO0OM ITYyJIbCAllUU, ITOJTydacM

YpaBHCHUS:
1) Jlanunaca;

2) Peitnonbaca;
3) Ulpenunrepa.



3. ITonmHble KacaTenbHbIE HAPSIKEHUS B TypOYJICHTHOM ITOTOKE
CKJIQJIBIBAIOTCS U3 CYMMBI:

1) BA3KOCTHBIX ¥ TypOYyJIEHTHBIX;

2) HPIOTOHOBCKHMX U HEHBIOTOHOBCKUX;

3) KBa3UCTAI[MOHAPHBIX M HEYCTAHOBUBIIIHXCS.

4. Teopust mopenupoBanus TypOyneaTHoctH JI. [Ipanamis ocHoBaHa Ha
HOHATHU:

1) TypOy/lIEeHTHOTO HANPSIKCHUS;

2) myTH epeMeIInBaHus;

3) Jlarpan>xeBoi CKOPOCTH.

5. ®opmyna Kapmana npegHazHaueHa 19 HAaXOXKICHUS:

1) npoduiist CKOPOCTH B MOTPAHUIHOM CJIOE;

2) IIMHBI TYTH IEPEMEIINBaAHNUS;

3) AMHAMHYECKON CKOPOCTH.

6. Kputnueckoe uncio PeitHonbaca onpenenser:

1) 30Hy 3aBe1OMO YCTOWYHBOTO JAMHUHAPHOTO PEXUMa TEUECHHUS,

2) OTHOCHUTENbHBIN pa3Mep BSI3KOTO JIJAMHHAPHOTO TOJCIION B IIOTPAHCIIOE;
3) mpocTpaHCTBEHHbIH MacITad TypOyJICeHTHBIX MyJIbCALIU.

7. Kaxas Mmozienb He OTHOCUTCS K MOZIETTMPOBAHUIO TYpOYIEHTHOCTH:
1) k-& monensb;

2) k- Mozens;

3) VOF monens.

8. ®opmyna byccuHecka cBA3bIBaET:

1) TypOyneHTHYIO BI3KOCTh U THAPABINICCKUI YKIIOH;

2) xacaTeabHOE HANpPsDKCHUE W MONIEPEYHbIi IPpaIneHT YCPEAHEHHOM
CKOpOCTH;

3) yCpeaHeHHYI0 1 MTHOBEHHYIO CKOPOCTH MOTOKA.

9. ®opmyna llIudpurcona npegHazHadeHA JJIS:

1) pacuera ko3 PHUIHEHTA TUAPABIUIECKOTO CONIPOTUBIICHHUS B
KBaJpaTUYHOHN 30HE TypOYyJICHTHOTO peKNMa;

2) pacuera TypOyJICHTHOH BSI3KOCTH;

3) pacdera MECTHBIX CONPOTHBIICHHI B TYpOYJICHTHOM ITOTOKE.

10. B ob6miem cinyyae ko3QQUIUEHT THIPABINYECKOTO COMPOTHBICHHUS MTPH
TypOyJICHTHOM TEUCHHUU B TPYOOIIPOBOJIE SIBISIETCS (PYHKIUCH:

1) Temneparypsl 1 Hamopa;

2) maBJICHHS U TUIOTHOCTH;

3) kputepus PeliHonb/ica 1 OTHOCUTENBHOM MIEPOXOBATOCTH

Bomnpocsr (10 cemectp)

1. ITo TpybonpoBoay nmuamerpom 270%10 MM niepexadymBaeTcs BojJa ¢

pacxomom 150 m3/gac. OnpenenuTh CKOPOCTh BOJIBI B TpyOe

1) 0,85;

2) 0,56;

3)0,92

2. ITo Tpybonporoay nuamerpom 270%10 MM niepekadyuBacTcs Boja ¢

pacxomom 150 m3/gac. OnpenenuTh CKOPOCTh PEKUM JIBHIKCHHS B TPpyOe

1) TaMmuHapHOE TEYEHHE;

2) pa3BUTOE TypOYJICHTHOE TECUCHHUCE;

3) mepexoaHbIi pexuM

3. benson ¢ pacxomom 200 T/49ac u cpenneit remmneparype 40°C nmoctynaer B
TPYOHBIH ITyYOK OJTHOXOJ0BOTO KOXKYXOTPYyO4aTOro TerIo0OMEHHHKA, COCTOSIIIETO
u3 717 tpy6 nuamerpom dxd = 20x2 mMm. OnpenienuTh CKOpOCTh OeH301a B TpyDax
TPYOHOTO IyYKa.



1) 0,65;

2) 0,55;

3) 0,45

4. Benson ¢ pacxomom 200 1/49ac u cpenneit remmeparype 40°C moctynaer B
TPYOHBIH IMyYOK OJTHOXOIOBOTO KOXKYXOTPYyO4aToOro TeIio0OMEHHNKA, COCTOSIIIETO
u3 717 tpy6 nuamerpom dxd = 20x2 MM. OnipesienuTh pexXuM TeueHHs OeH301a B
TpyOax TpyOHOTO Imy4Ka.

1) TaMUHAPHBII;

2) TypOyJIeTHBIN;

3) mepexoaHbIi pexuM

5. Ha tpy6onpoBojie umeercs nepexos ¢ quamerpa 50 mm Ha auametp 100

MM (auameTpsl BHyTpeHHue). [1o TpyOonpoBoay IBMKETCS BOJA, MMEIOIIast
temneparypy 20°C. E€ ckopocTs B y3koM ceuennn 1,5 m/c. Onipenenuth MaccoBbIN
pacxozpl BOJIBI.

1) 2,9 xr/c;

2) 2,2 kr/c;

3) 1,7 xr/c

6. Ha tpy6onpoBosiec umeetcs nepexos ¢ quamerpa 50 mm Ha auametp 100

MM (auameTpsl BHyTpeHHue). [1o TpyOonpoBoay IBMXETCS BOJA, MMEIOIIast
temneparypy 20°C. E€ ckopocTs B y3koM ceueHun 1,5 m/c. OnipeienTh CKOPOCTh
BOIbI B IIMPOKOM CEUCHMHU.

1) 0,375m/c;

2) 0,425m/c;

3) 0,255m/c

7. Ha tpyOomnpoBosiec umeeTcs nepexos ¢ quamerpa 50 mm Ha auametp 100

MM (auameTpsl BHyTpeHHue). [1o TpyOonpoBoay IBMXETCS BOJA, MMEIOIIast
temneparypy 20°C. E€ ckopocTh B y3koM ceueHun 1,5 m/c. OnipeieuTh . peXKUMBI
TEUCHHS B Y3KOM U IIUPOKOM CEUCHHUSX.

1) B y3KOM — TypOyJICHTHBIN, B ITUPOKOM - TYPOYICHTHBIIA;

2) B y3KOM — JIAMUHAPHBIH, B ITUPOKOM - TypOYJICHTHBII;

3) B y3KOM — TypOyJICHTHBI!, B ITUPOKOM - JIAMUHAPHBIN

8. Azor ¢ pacxomom 6400 m3/4ac (pu H.y.) ToAa&Tcsl B TPYOHBIH IMy4OK
OJTHOXOZIOBOTO KOXKYXOTPYyO4aToro TeriooOMeHHUKa. AOCONIOTHOE JJaBIICHUE ra3a
3 k['c/cm2. Temmeparypa Ha Bxojie B TpyOHbIid myuok 120°C, Ha Bbixojge 30°C.
Uucno TpyO B anmapare 379 mr., ux quamerp 16x1.5 mm. Onpenennuts CKOpoCTh
a30Ta Ha BXOJIe B TPYyOHBIH ITy4OK.

1) 17,1 m/c;

2) 15 m/c;

3) 20,3 m/c

9. Azor ¢ pacxomom 6400 m3/4ac (Tipu H.y.) Toga&Tcst B TPYOHBIH ITy4OK
OJTHOXOZIOBOTO KOXKYXOTPYyO4aToro TeriooOMeHHUKa. AGCONIOTHOE JJaBIICHUE ra3a
3 k['c/cm2. Temmeparypa Ha Bxojie B TpyOHbIii myuok 120°C, Ha Bbixoje 30°C.
Uucno TpyO B anmapare 379 mr., ux quamerp 16x1.5 mm. OnpenennuTs CKOpoCTh
a30Ta Ha BBIXOJIE M3 TPYOHOTrO IyyKa.

1) 13,1 m/c;

2) 18,2 m/c;

3) 159 m/c

10. Ha xakue BUIBI pa3fessaioT AeHCTBYIOUTNE HA KUAKOCTh BHEITHHE CUITBI?

a) CHJIbl HHEPLUH U TIOBEPXHOCTHOTO HATSKEHHUS;

0) BHyTpCHHHUE U TIOBEPXHOCTHBIE;

B) MacCOBBIE M IOBEPXHOCTHBIE;

T') CUJIBI TSDKECTH U JIaBJICHHS.



4. [lepeyens TUNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM JIJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuaruuxcst

Bonpocs! k auddepenunpoanHomy 3auety (9 cemectp):

1) TepmoauHaMuKa siIEPHOTO CUHTE3A.

2) YupaBisieMblid TEPMOSICPHBIA CUHTE3.

3) IIna3ma u ynpaBinsieMblii TEPMOSACPHBINA CHHTES.

4) BpemeHnHsbie U Temnepatypablie ycnosus s Y TC.

5) Peakuuu simepHOro CHHTE3A.

6) TepmosinepHBIi CHHTE3 B 3€MHBIX yCIOBHUSX.

7) MarautHoe yaep KaHue I1a3Mbl.

8) IonsTre ruApOIMHAMUYECKON HEYCTOWYMBOCTH.

9) HecxumaemMocCTb.

10) HeycroitunBocts Panes-Teiinopa.

11) YucneHHble METOIBI AJISl PEIICHUS 3a1a4 [ePEeMEIINBaHUSI.
12) Iaket nporpamm NUT st pemieHust 3a1ad nepeMeInBaHmsl.
13) Cucrembl ¢ 3aMKHYTOW MarHUTHON KOH(QUTypaIHei.

14) ITunu-3¢dexT.

15) Brnusiaune addexra Xomna Ha HeycToiiunBocTh Panes-Teinopa

Bonpocs k quddepenunpoannomy 3auery (10 cemectp):

1) MukpemeHT.

2) HeycroituuBocts Panes-Teinopa B ciryuae 3aBUcUMOCTH g = g(t).

3) OO6oOGmenue Peneit — TeitnopoBckoil HEYCTOHYMBOCTH Ha ClTydail cepuuecKoil TeOMETPHH.

4) O6oo6uenue Peneit — TeilsiopoBCKoil HEYCTOWYMBOCTH Ha CIIy4all MUJIUHAPHUYECKON T€OMETPHH.
5) Ananu3 «(pyHIaMEHTaJIbHBIX COOBITHI B pa3BUTUU HEycTOMUMBOCTU Panes - Telnopa.

6) Lupkymnauus, Macca, UMITYJIbC.

7) HeycroitunBocTth PuxTMmatiepa — Memkosa.

8) lllupuHa 30HBI TIEpEMEIIUBAHHUS.

9) HeycroitunBocts Puxtmaiiepa-MemkoBa B cirydae nuinuHpuyeckoi u chepruueckod CHMMETPHH.
10) HeycroitunBocTh KenbBuna-I enbMronbiia.

11) Ilpobnembl nepeMerBaHusl.

12) Teopernueckas popmyna 1Jisi IIHPUHBI 30HBI IEPEMEIINBAHUS.

13) BiusitHue MHOTOMOZOBOCTH Ha IIMPHUHY 30HBI IEpEMEIINBAHMSL.

14) BeiiBner — ananus.

15) Yncnennsle METOABI UI PELLCHHS 3a1a4 ePeMEIINBAHNS.

Kputepun onennBanus

Onenka otnnuno (10) BeIcTaBisieTCs CTYIEHTY, IOKa3aBIIEMY BCECTOPOHHUE, CUCTEMATU3NPOBAaHHEIE,
nry0okue 3HaHUs y4eOHOI MporpaMMBbl AUCIUIIIIMHEL, TPOSABIAIONIEMY HHTEPEC K JaHHON MpeIMeTHON
00JIaCTH, TPOJEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPUYECKH MPHUMEHATh UX HA MPaKTHKE IpU
pelLIeHNN KOHKPETHBIX 3aJ1a4, CBOOOHOE U IPaBMIbHOE 000CHOBAHNE NIPUHATHIX PEIICHHH.

Onenka oTnu4HO (9) BBICTABISIETCA CTYACHTY, MTOKa3aBIIEMy BCECTOPOHHHE, CHCTEMAaTH3UPOBAHHEIE,
n1yOoKHe 3HaHUS y4eOHOH MPOrpaMMbl AUCHUIIIIMHEL U YMEHHE YBEPEHHO MIPUMEHSTh UX Ha MPAKTHUKE
MIPH PELICHUH KOHKPETHBIX 3ajiad, CBOOOJHOE U NMPpaBUIIbHOE 000CHOBAaHUE IPUHATHIX PELICHUH.
OueHka OTIIMYHO (8) BBICTABISETCS CTY/ACHTY, IOKA3aBIIeMy CHCTEMAaTH3MPOBAaHHbIC, TITyOOKHEe 3HAHUS
y4eOHON MpOrpaMMbl AUCUUIUIMHBL 1 YMEHUE YBEPEHHO NMPUMEHSITHh MX Ha MPAKTHUKE MPH PELICHUU
KOHKPETHBIX 33714, IPaBUIbHOE 000CHOBAHNE NPUHSTHIX PEIICHUH, C HEKOTOPBIMU HEZ0UeTaMu.
Onenka xopomio (7) BBICTAaBISIETCSl CTYACHTY, €CIIM OH TBEPJO 3HAET Marepuai, 'paMOTHO U MO
CYLIECTBY M3JIaraeT €ro, yMeeT IPUMEHSTH I10JyUYCHHbIC 3HAaHMsS HA IPAKTUKE, HO HEJOCTATOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YIJIBTATHI.



OI_IGHKa XOopouro (6) BBICTABJIACTCA CTYACHTY, €CJIM OH TBCPAO 3HACT MATCpuall, TpaMOTHO U II0
CylI€CTBY U3JIarac€t €ro, yMeCT IPUMCEHATD NOJTYUYCHHBIC 3HAHNA Ha IMPAKTUKE, HO JOITYCKAcT B OTBCTC
HJIW B PCIICHUHU 3aa49 HCKOTOPBIC HCTOYHOCTH.

Onenka xopoio (5) BBICTaBJIAETCS CTYAEHTY, €CJIM OH B OCHOBHOM 3HA€T Marepual, I'paMOTHO H IO
CYILECTBY M3JaraeT ero, yMeeT MPUMEHATh MTOJyYeHHbIE 3HAHNS Ha MPAKTHKE, HO JOIYCKAEeT B OTBETE
WIN B PELICHNH 3a]1a4 JOCTATOYHO OOJIBIIOE KOJMYECTBO HETOUHOCTEH.

OneHka YIOBIETBOPUTETbHO (4) BBICTABISIETCS  CTYIEHTY, TIOKa3aBIIeMy (parMeHTapHBIMH,
pPa3po3HEHHBI XapakTep 3HAHWH, HEJOCTATOYHO NpaBUIIbHBIE (HOPMYIHPOBKH 0a30BBIX MOHSITHIA,
HapyLIEHUs JOTHYECKON MOCIeI0BaTeIbHOCTH B U3JIOKEHUHU IIPOrPaMMHOI0 Marepuaina, HO IPHU 3TOM
OH OCBOMJI OCHOBHBIE pa3ienbl yueOHOH MporpamMmbl, HEOOXOAUMBIE sl AajbHeimero o0y4eHus, u
MOKET IPUMEHSTh TOJIyYeHHBIE 3HaHUS 110 00pa3ily B CTAaHJAPTHOW CUTYaIHH.

OneHka yIOBIETBOPUTEIbHO (3) BBICTABISIETCS  CTYIEHTY, TIOKa3aBIIeMy (QparMeHTapHBIMH,
pa3pO3HEHHBIN XapakTep 3HaHHi, JOIyCKAOUIEeMy OIMMOKM B (OpPMYIHpOBKax 0a30BBIX NOHSITHH,
HapyLICHUs] JIOTHYECKOM IOCIEe0OBAaTEeIbHOCTH B M3JIOKEHHH IPOrPaMMHOIO Marepuana, ciabo
BJIaJICET OCHOBHBIMU pasziesiaMu y4eOHOH IporpaMMbl, HEOOXOUMBIMU IS TalbHEHIIero o0y4eHus 1
C TPYAOM IIPUMEHSET MOIy4YEeHHbIC 3HAHU JJa’Ke B CTAHAAPTHON CUTYallHH.

OueHka HEyJIOBIETBOPUTENBHO (2) BBICTABISIETCS CTYJACHTY, KOTOPBI HE 3HaeT OouibIIed YacTu
OCHOBHOTO CcOJep)XaHUsl y4eOHOW MporpaMMbl JIUCHUIUIMHBI, JOIMyCKaeT rpyOble OmMOKH B
(bopMyIHPOBKaX OCHOBHBIX IPUHIIUIIOB M HE YMEET MCIOIb30BaTh NOITYyUYEHHbIC 3HAHUS NP PEIICHUN
THUIIOBBIX 33/1a4.

OueHka HeyaoBIeTBOPHTENLHO (1) BBICTaBISICTCS CTYACHTY, KOTOPBI HE 3HAaeT OCHOBHOTO
cojiep KaHusl y4eOHOW MpOorpaMMbl TUCHUILTUHBI, JOMycKaeT rpyOeiie omuoKd B GOpPMYTUPOBKaX
0a30BBIX TOHITUH IUCHUILIMHBI ¥ BOOOIIE HE MMEET HABBIKOB PEUICHUS THIIOBBIX MPAKTUYCCKHX
3ajad.

5. MeTonuyeckne MaTepuaJbl, onpeaesiiome NpoueaIypbl OlleHMBAHUS 3HAHUIN, YMEeHNH, HABBIKOB H
(W) onbITA AESATEJIbHOCTH

HuddepeHumnpoBaHHbIN 3a4€T MPOBOAUTCA B yCTHOH (opMe.
[Ipu mpoBepenun auddepenurpoBaHHOro 3auera obOydarouiemycs: npepoctasisiercss 20 MUHYT Ha
noaroroBky. Onpoc o0yvaromerocsi mpoBoanTCs B TeueHue 30 MUHYT.

Bo Bpemst npoBenenus audQepeHMpoBaHHOTO 3a4eTa YYaIoLUIMecss MOTYT I0JIb30BaThCsl IPOTrPaMMOit
JVCLUUIUTMHBL, @ TAK)KE CIPABOYHOM JTUTEPaTypOid, BBIYMCIUTEILHON TEXHUKOHN U TpoY.



