degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JUPEKTOP UHCTUTYTA -
3aMecTHTeJb AupekTopa DAKT

M.A. Kynpos

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

10 TUCHHILJIMHE: Teopust BO3yIIHO-PEaKTUBHBIX JIBUraTeIICH

110 HANPABJICHUIO: IIpuknagHbie MaTeMaTHKa U (pU3MKa

Npo(puIb NOATOTOBKH: ABHaIMOHHBIE TEXHOIOTUU
IepeaoBasi UHKXEHEPHA IIKOJa PaJloJIOKAMK, PaJIUOHABUTallUH U IPOTPaMMHOU
HWHXKCHCPUU
kadeapa CUIOBBIX YCTAaHOBOK

Kypc: 1

KBAJM(PUKAIMA: MarucTp

Cemectpbl, HOpMbI IPOMEIKYTOUHON ATTECTAIMH:
1 (ocennuit) - 3ayet

2 (BeceHHMH) - DK3aMeH

AynutopHbIx yacoB: 60 Bcero, B TOM YHCIIE:
nexuuu: 30 gac.
cemuHapsl: 30 gac.
naboparopHsbie 3ansaTus: 0 Jac.

CamocrositenpHas pabora: 45 gac.
[ToaroroBka x sx3ameny: 30 yac.

Bcero gacos: 135, Bcero 3au. en.: 3

[Iporpammy cocrtaBui: B.E. Makapos, kau. Qu3.-MatT. HayK

[Iporpamma obcyxieHa Ha 3aceannu Kadenpsl cuiaoBbixa yctaHoBka 20.03.2024



AHHOTANMA

Jucturuinaa  Teopusi BO3IYIIHO-PEAaKTHBHBIX JBHUraTelledl 3HAKOMHUT  CTYAEHTOB C OCHOBAMHM TEOPHH
BO3IYyIIHO-peakTuBHbIX nBurarenedt (BPJ]), mucuumiamnsel, nexamieil Ha CTBIKE TEPMOAMHAMHUKH U
aponrHaMuKu. Kypc comepKUT Kak TEOpPETHYECKHE OCHOBBI TEPMOIMHAMUKH, adpOIWHAMUKH,
Te-I1000MeHa, TOPEHUsI M IPOYHOCTH, TaK M CBEJCHUS 00 MX MCHOIb30BAaHUHU IPU ONMCAHUU XapaKTEPUCTUK
BPII.

1. leau u 3apauu

Henb pucUMNIMHBI
- 3HAaKOMCTBO CTYICHTOB C OCHOBaMH TEOPHHM BO3AYIIHO-PEaKTHBHBIX aBurareneid (BPI),
IUCUUIUIMHBL, JIeXalled Ha CThIKe  JUCHUIUIMH, CBA3aHHBIX C (U3UYECKUMH IIPOIECCaMU B
razotypOunubix asuratensx (I'TH) m npsMorouHslx Bo3ayliHO-peakTHBHbIX naBuraresnsx (IIBPI)
Pa3IMYHOrO Ha3HAYCHUS MPH UX PabOTe B PA3IMYHBIX YCIOBUAX IKCILTyaTaIHH.

3axayu QUCHUTNIHHBI
- opmupoBaHue y cTyneHTOB 0a30BbIX 3HaHMIA B oOnacTu Teopun BPJI;

- TpuoOpeTeHHe CTyJACHTAaMH 3HaHWW O Ha3HaYeHWH W OCOOEHHOCTAX paboTel BPJ[ B cocrame
JIeTaTeIBHOTO arapara;

- OKa3aHUE MOMOIIH CTYJCHTaM B MPEATUTUIOMHON MPAKTUKE, CBI3aHHOW ¢ (PM3NYECKUMH MPOTIECCaMU
B aBHallMOHHBLIX BP/I.

2. llepedyenn popmMupyemMbIX KOMIETEeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHINA:

Kon 1 HauMeHOBaHHE KOMIIETEHIINH NHIuKaTopbl JOCTHKEHNUS KOMIIETEHIINH
OIIK-1 Brnaneer cucremoit pynnamenransabix |OINK-1.1  3Haer w®  cnocobeH  HWCMONB30Barh B
Hay4HBIX 3HAHUN B 00JIACTH npoeCcCHOHANBHON  JESTENbHOCTH  (yHAaMEHTaJIbHBIC
(bHU3MKO-MaTeMaTHYECKUX HAYK Hay4HbIe 3HAaHUA B 00JacTH (PU3NKO-MaTeMaTH4eCKUX HayK

OIIK-4.2 CrnocobeH mNpuMeHSTh 3HaHUS B o0jacTu
(bHU3UKO-MaTEMaTHYECKUX HAyK JUIS PEeIICHUs IOCTaBICHHOM
3agaudl, GOPMYIUPOBAHUS BHIBOAOB U OLIEHKU MOJTYYEHHBIX
pe3yabTaToB

OIIK-4 CriocoOeH ycIenHo peann30BbIBaTh
pelIeHHe TOCTAaBICHHON 3aJa4u, IPOBECTH

aHaJIU3 Pe3yNibTaTa U MPEeACTaBUTh BHIBOAbI,
MIPUMEHSISl 3HAHVSI ¥ HABBIKH B 00JIACTH
(hM3UKO-MaTeMaTHIEeCKUX HAYK U
WH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTHH

OIlK-4.1 CnocobeH NpUMEHATh 3HAHUST M HABBIKH TIO
HCIOJIb30BAHUIO “H(}OPMALIMOHHO-KOMMYHHUKAIIHOHHBIX
TEXHOJIOTUH IS TIOMCKA M U3YYEHUS] HAy4YHOU JIUTEPaTyphl,
MPUMEHEHHSI TPUKJIAHBIX TPOTPAMMHBIX IPOIYKTOB

OIIK-4.3 CnocobeH apryMeHTHPOBAaHO BBIOMpAaTh CIIOCOO
MPOBEICHUS] HAYYHOTO MCCIIEOBAHUS

3. IlepeyeHb NIAHMPYEMBIX Pe3y/IbTATOB 00yUeHHUsI O JUCHMILINHE (MOLYJII0)

B pesynbrare 0cBOHHS AUCLUIIIMHBI 00Yy4alOIINeCs JOIKHbBI

3HAThb!
- (pyHImamMeHTanbHBIC TOHATHS U 3aKOHBI KJIACCHUECKON (PU3MKH, JIexKalie B OCHOBE npoueccoB B BP/L;
- IOPSIIKM YUCIICHHBIX BEJIMYMH, XapaKTepPHbIE AJIs pa3sInuHbIX (hruzndeckux mpoueccos B BP/L;
- COBpeMeHHbIE NpoOIeMbl (DU3MKH W BBIYUCIUTENBHOW MaTeMaTWKH, CBSI3aHHBIC C ONHCAHUEM H
MOJEIIMpOBaHuEM Ipoueccos B BP/I;
- COBPEMEHHOE COCTOSIHUE JIeJI B TpobiieMe OonrcaHus 1 MoAenupoBanus npoueccos B BP/I;
- COBpEMEHHBIE CIOCOOBI IKCTIEPUMEHTAIHLHOTO MOMyUeHMsI XapakTepucTuk BPJI.

YMETb:




- [10JIb30BATHCS NOJIyUYEHHBIMHU 3HaHUAMU 110 Teopur BPJl nis moHMMaHuUS OCHOBHBIX XapaKTEPUCTUK
BPJ1 1 cpaBHEHUS pa3INYHBIX ABUTaTENICH;

- IIPOBOAUTH OLEHKU TATOBBIX XapakTepucTuk BPJl ¢ umcnosnb3oBaHMEM H3BECTHBIX WHTETPAJIbHBIX
apamMeTpOB;

- OpPMEHTUpPOBAaTbCs B HampapieHusX pa3Butus BP/] u B TeHIEHLMSAX U3MEHEHUS HUX OCHOBHBIX
XapaKTEPUCTHK;

- BBIBOJUTH OCHOBHBIE COOTHOIICHMS, CBA3BIBAIOILME XapAKTEPUCTUKU y3110B U 3neMeHToB BPJl ¢ ux
TATOBBIMH M TOIUIMBO-3KOHOMHYECKUMHU ITapaMeETPAMH;

- IIOJIB30BAThCSl MAaTeMaTH4ecKol Monensto BPJI TpaIuIMOHHOIO THIIA AJI pacdeTa €ro TAro-BbIX U
TOIUIMBHO-DKOHOMHUYECKHUX XaPAaKTEPUCTHK;

- IPaBUJIBHO CTPOUTH JAPOCCEIbHBIE U BHICOTHO-CKOPOCTHBIE XapakTepucTuku BPJl ¢ ucnonb3oBanuem
crannapTHeix npuinoxennii MSOffice.

BJIAJIETh:

- CTPYKTypOH [daHHBIX, HEOOXOOUMBIX nJsi MoaenupoBanus pabotst BPJl m mocrpoeHus ero
XapaKTEPUCTHUK;

- HaBbIKAMH CaMOCTOATEIBbHOM paboThl ¢ MareMarndeckoil Monenbio BPJl TpagunuonHoro tumna;

- HaBbIKaMH 00pabOTKH Pe3yNbTaTOB MPUMEHEHHS MaTeMaTrdeckoi Mmojenn BPJI;

- HaBBIKAMHM CPaBHUTEJIBHOTO aHaln3a XapakTepucTuk BPJl, momydeHHBIX 111 pa3HBIX YCIOBUHI
I10JIETa;

- HaBBIKaMHU CPABHUTEJIBHOTO aHAJIN3a XapaKTEPUCTUK pasnuuHbIX BPJl, momydyeHHBIX U1 33aJaHHBIX
YCJIOBUH IIOJIETA.

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

4.1. Paznenbl nuctMIiInHbl (MOYIIS) U TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpymoeMKOCTb 10 BHJAM Y4eOHBIX 3aHATUH, BKITIOUAs
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znein) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunaper | JlaGopat. paGoOTHI
pabora
OCHOBHBIE BOIIPOCHI TEOPHH BO3AYIIHO
1 . 3 3 3
peaktuBHbIX ABurareneit (BP/I).
ABUaIMOHHBII ra3oTypOUHHBIN
2 nsuratens (I'T/I) u XapakTepuCTUKU €ro 3 3 3
OCHOBHBIX Y3JIOB.
Kommpeccopa u  TypOuHbl:  0OmIme
CBEIICHUS; OCHOBHBIE YpaBHEHUS;
3 XapaKTepUCTUKH U PEryIupOBaHUE 3 3 3
KOMITPECCOPOB; XapaKTePUCTHKH U
peTyarpoBaHue TYpOHH.
4 Omnpenenenne TEPMOJIMHAMUECKHX U 3 3 3
YIENbHBIX MapaMeTPOB ABUTaTEIICH.
5 Brixoansie yctpoiictsa (BY). 3 3 3
JIByXKOHTYpHBIE TypOOpEaKTUBHBIE
6 nsuratenu  0e3  (GopcakHON  Kamepsl 5 5 10
cropanust (TPAJ) wum c¢ ¢opcaxHoi
kamepoii cropanus (TPIAD).
3aBUCHUMOCTb  YHOCNBHOH  TATH W
7 YIENBHOTO pacxojia TOIUIMBA JBUTAaTelNei 5 5 10
OT IapamMeTpoB paboyero mporecca u
YCJIOBUH MOJIETA.
3 [MTapamerpsl, XapaKTepU3yIOLIue 5 5 10
3G PEKTUBHOCTH JIBUTATENCH.
Nroro gacos 30 30 45




[TonroToBka K 3K3aMeHy 30 gac.

Oobmas TpynoEMKOCTb 135 gac., 3 3au.en.

4.2.

Coneprxanue JUCUUIUIMHBL (MOAYIS), CTPYKTYPUPOBAHHOE IO TeMaM (pazzeniam)

Cemectp: 1 (Ocennuii)

1. OcHOBHBIE BOIIPOCHI TEOPUH BO3AYIIHO peakTUBHBIX ABurarencii (BP/I).

[lpunuun neiictBusa, knaccuukanus, Tara. YaenbHbele napamerpsl. BPIl kak TemoBas mamiuHa
(pabountii uki). BPJ] kak JBUKATENb.

2. ABHanMOHHBIN Ta30TypOUHHBIN qBuTatens (I'TJ]) 1 XapakTepUCTHKH €ro OCHOBHBIX y3JIOB.

Boznyxozabopuuku (B3): obmue cBenenus; TpeboBanus Kk B3; 103ByKOBbIe M TpaHC3BYyKOBbIe B3;
CBepX3BYKoBbIe B3.

3. Kommpeccopa u TypOHMHBI: OOLIME CBEICHWS; OCHOBHBIC YPAaBHEHHS, XapPaKTEPUCTHKH H
pEeryJInpoBaHUe KOMIIPECCOPOB; XapaKTEPUCTUKU U PEryIHUPOBAaHHUE TypOUH.

Kameps! cropanus (KC):  o0miue cBeieHHs; XapaKTEPUCTHKA MPOILIECCOB TOPSHUST; OCHOBHBIC THITBI
KC; dopcaxnsie KC; smuccus KC n nmyTtu cHUKeHHs BpEIHBIX BRIOpOCOB. BrixoaHble ycTpoiicTBa
(BY): o0mmue cBemeHusi; JO3BYKOBbIe M TpaHC3BYKOBble BY; cBepx3BykoBbie BY; BY mns
pEBEPCUPOBAHUS THTH.

4. Onpe;[eneHI/Ie TCPMOAMHAMUYCCKUX U YJCIBbHBIX IAPaMCTPOB I[BHFaTeHeﬁ.

3aBUCHMOCTD Y/ICJIBHOM TATH M YAEIBHOTO pacxoja TOIUIMBA JBUTaTeNeil OT mapaMeTpoB pabodero
nporecca W ycioBuil monera. OIHOKOHTYpHbIE TypOOpeakTWBHBIE IBUTarenn Oe3 (opcaxHon
kamepbl cropanust (TP/I) u ¢ popcaxknoii kamepoii cropanus (TPAD).

5. Beixonueie yctpotictsa (BY).

OOmme cBeneHHs; JO3BYKOBBIE M TpaHC3BYKOBble BY;  cBepx3BykoBbie BY; BY nmna
pEBEPCUPOBAHUS TATH.

Cemecrtp: 2 (Becennuit)

6. JIByXKoHTypHBIE TypOOpeakTHBHbIE IBUTarenu 0e3 QopcaxHoi kamepsl cropanust (TPAM) u c
dopcaxnoit kamepoii cropanus (TPIAD).

[Tapamerpsl, xapakTtepusyoomue 3((EeKTUBHOCTh ABYXKOHTYPHBIX IBUraTelieil W ONTHMAalbHOE
pac-mipesiesieHre CBOOOAHOW SHEPTUM Mexay KoHTypamu. OmpeneneHue TEpMOIMHAMUYECKUX MU
VIENBHBIX MapaMETPOB ABUTaTEIICH.

7. 3aBUCUMOCTb YACJIbHOW TATH U YACIBHOIO Pacxoja TOIUIMBA JABUraTelIeld OT mapaMeTpoB padoyero
[pOLECCA U YCIOBUH IOJIETA.

BBICOTHOCKOPOCTHBIE U JPOCCENIbHBIE XapaKTepUCTUKH [Burareseli. COBpEMEHHOE COCTOSHHUE H
HEPCIEKTUBBI Pa3BUTHsL. BEICOTHOCKOPOCTHBIE U JPOCCENbHBIE XapaKTEPUCTUKU ABurareneil. Cxemsl
1 00JIaCTH IPUMEHEHHS.

8. IlapameTpsl, Xapakrepusyromue 3pQeKTUBHOCTh IBUTATEICH.




Onenka 3¢¢dekTuBHOCTH NpUMEHEHUs ABUrarenss Ha camoiere. COBpPEeMEHHOE COCTOSHHE H
MepCHeKTUBH pa3BuTus. ApuanuoHHeli ['T]] B coctaBe camoneTa. 3aiauu COTJIACOBAHMSI JBUTATENS
U caMoJieTa.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0XOAMMOM AJIsl OCYIeCTBICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOLYJII0)

yudeOHas ayIuTopHsl, OCHAIlEHHAs! MYJIbTUMEIHAIPOECKTOPOM U SKPAHOM.
6.IlepeyeHnb pekoMeHyeMOIi TUTEPATYPbI

OcHoBHas JuTeparypa
1. Teopust u pacueT Bo3nymrHO-peakTuBHBIX nBurarenei. [log pex. C.M. lnsxTenko. YaeOHUK is
BY30B — 2-oe m3n. [lepepaborannoe u qononHerHoe. — M., MammHocTtpoenue, 1987.
2. Teopwus, pacyeT U NPOEKTUPOBAHNE aBUALIMOHHBIX JIBUraTeNIel U SHEPreTUYeCKUX ycTaHoBOK. [lox
pen. n.T.H., npodeccopa A.B.CocyHoBa u 11.T.H., npodeccopa B.M.Uenkuna. — M. M31a-TenbcTBO
MAMW, 2003.
3. Teopus BozaymHo-peakTuBHbIX aBurareneil. [lox pen. C.M. Illnaxrenko. M., MamuHocTpoe-Hue,
1975.

JomnonHurensHas auTeparypa
1. FO.H. Heuaes. Teopus aBuanmonusix asurareneid. M., BBUA um. H.E. XKyxkosckoro, 1990.
2. FO.H. Heuaes, P.M. ®enopos. Teopust aBUaLIMOHHBIX Ta30TypOMHHBIX aBurareneil. T. 1, 2. M.,
Mammunoctpoenue, 1977.
3. 1O.H. Heuaes, PM. ®enopos, B.H. Korosckuii, A.C. ITones. Teopust aBUaITMOHHBIX JBUTATE-JICH.
T. 1, 2. M., UznarensctBo BBUA um. [Ipod. H.E. XKyxosckoro, 2006.
4. K.B. Xonmesnukos, O.H. Emun, B.T. MuTtpoxun. Teopus u pacueT aBHallMOHHBIX JIOTATOY-HBIX
MamuH. M., MamuHocTpoenue, 1986.

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS1 OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

KypHaitel o TepMOJMHAMUKE U ad3POJMHAMHKE CHIIOBBIX YCTaHOBOK (/lBurarens, TexHuka
BO3-aymHOro ¢uiota, Propulsion and Power u ap.), noctynsslie uepe3 Internet.

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLIECTBJICHUH 00Pa30BaTeJIbHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0AMMOro NpOrpaMMHOro odecrnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

MYJIETUMEIUUHBIE TEXHOJIOTHHU, BKJIIOYAs IEMOHCTPALIUIO IPE3CHTALIIA.
9. MeToauyeckue yKazaHus AJis1 00y4ar0IMXCs 10 OCBOCHUIO U CHUIIMHBI (MOILYJIs1)

Crynenrt, npomenmuii kypc «Teopust BPI», nomken

[ oBIaEeTh OOIIMM IMOHSATUIHBIM aNapaToM, CBI3aHHEIM ¢ apuanoHHbME [ T]1;

[J 3Harth Oa3zoBble MOHATHS Teopuu BPJI, 3aKkoHBI coXpaHEHHUsI, HCIIOIb3yEeMbIC JUISI MOJIEITHPOBAHUS
paboter aBuanmoHHbIX ['T][; opreHTHpOBaTHCS B 3HAYSHUSX OCHOBHBIX MApPaMETPOB M XapaKTEPUCTHK
COBpeMEeHHbIX ABurareieit Tpagunuonubix cxeM (TP u TPIAJT);

[l Hay4yuThbCAd MPUMEHATH MOIY4YEHHBIC 3HAHUS ISl MOJEIMPOBAHUS MapaMeTpOB M XapaKTEPUCTHUK
asuannoHHbIX [ Tl tpagunmonnsix cxem (TP u TPIAJT);

0 OpUEHTHPOBAaTbCSI B COBPEMEHHOM COCTOSHMM  OTEUECTBEHHOIO M 3apyOeskHOro
aBUAJ[BUTA-TEIECTPOCHUS;

[J 3HaTh OCHOBHBIC IPOOIIEMBI, CBSI3aHHBIC C PA3BUTHEM aBUAIBUTATEIICCTPOCHUSI.

B mporpamme kypca nmpuBeeHO MUHUMATHHO HE0OX0UMOE BpeMs i paboThl CTyIEHTa HaJl TEMOM.
Jnist pacuipenuns Kpyro3opa v BBITTOJHEHUS MTOCTABICHHBIX B Kypce 3a7ad CTyJIeHTaM PeKO-MEeHIyeTCs
BBITIOJTHEHUE CAMOCTOSTEIILHON pa0OThI, BKIFOUAIOIEH:

[J YTeHHEe U KOHCIEKTUPOBAHUE PEKOMEHIOBAHHOU JIUTEPATYPHI,;



[J  mpopaboTKy y4eOHOro marepuaina (1o KOHCIEKTaM JIeKIWH, y4eOHOW W Hay4dyHOH JMTepatype),
MOATOTOBKY OTBETOB Ha BOMPOCHI, IPETHA3HAYCHHBIX JIJIsl CAMOCTOSTEIBHOTO H3YICHHSL.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HAMPABJIEHUIO: [puknagHpie MaTemMaTHKa U Gpu3nka

npo¢uIb NOArOTOBKH: ABHUAIMOHHBIC TEXHOJIOTUU
niepeioBasi HHKEHEepHast [IIKOJIa PaJHOJIOKALUH, PaAMOHABUTAIIMH U TPOTPAMMHOMN
UHXKEHEPUHU
kadeapa CHIOBBIX YCTaHOBOK

Kypc: 1

KBaJIMpUKALUS: MarucTp

Cemectpbl, (pOpMBI TPOMEKYTOUHON aTTECTALMH:
1 (ocennuit) - 3auer

2 (BeceHHUil) - DK3aMeH

Pa3zpatGoTunk: B.E. Makapos, kauz. ¢u3.-mMaT. HayK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1 Bnaneer cuctemoli pyHIaMeHTATBLHBIX
Hay4YHBIX 3HAHUH B 00acTu
(hu3HMKO-MaTEeMaTHIECKUX HAyK

OIIK-1.1 SHaer © CIOCOOEH  HCHONIL30BaTh B
nmpoeCCHOHANBPHOW ~ NIeATENhbHOCTH  (PyHIaMEHTaTbHBIC
Hay4HbIC 3HAHUS B 001acT (PU3NKO-MATEMATHIECKUX HAyK

OIIK-4 CriocoOeH ycIenHo peann30BbIBaTh
pelIeHne MoCTaBIeHHOH 3a/1a4M, IPOBECTH
aHaJM3 pe3yJbTara M MPeACTaBUTh BHIBOIbI,
MPUMEHSs 3HAHNS U HaBBIKU B 00JIaCTH
(U3MKO-MaTEeMaTHUECKUX HAYK U
MH()OPMAMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUI

OIIK-4.2 CrnocobeH mNpuMeHATh 3HaHUS B o0JacTu
(bHU3MKO-MaTEMaTHYECKUX HayK JUIS PeIICHUs IOCTaBICHHOM
3agaud, GOPMYIUPOBAHUS BHIBOAOB U OLIEHKU MOJTYYEHHBIX
pe3yabTaToB

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

OIIK-4.3 CnocobeH apryMeHTHpPOBAaHO BBIOMpATh CIIOCOO
MPOBEICHUS] HAYYHOTO MCCIIEOBAHUS

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIU

B pesynbrare n3ydeHus AMCIUTUIMHBL « Teoprst BO3AYIIHO-PEAKTUBHBIX JBUTATEICH» 00yqatonuiics JOIKEH:

3HATb:

- (pyHImamMeHTanbHBIC TOHATHS U 3aKOHBI KJIACCHYECKON (PU3MKH, JIexKalie B OCHOBE npoueccoB B BP/L;
- IIOPSIIKM YUCIICHHBIX BEJIMYMH, XapaKTepPHbIE AJIs pa3sInuHbIX (hruzndeckux mpoueccos B BP/L;
- COBpeMeHHbIE NpoOIeMbl (DU3UKH W BBIYUCIWTENBHOW MaTeMaTWKH, CBSI3aHHBIC C ONHCAHUEM H

MOJEIIMpOBaHuEM Ipoueccos B BP/I;

- COBPEMEHHOE COCTOSIHUE JIeN B TpobiieMe onucaHus 1 MoAenupoBanus npouneccos B BP/I;
- COBpEMEHHBIE CITOCOOBI IKCTIEPUMEHTAILHOTO MOMyUeHMsI XapakTepucTik BPJI.

yMeThb:

- [I0JIb30BATHCS MOJIyUYEHHBIMH 3HAHUAMU 110 Teopur BPJl nis noHMMaHUsA OCHOBHBIX XapaKTEPUCTUK
BP/1 1 cpaBHEHUS pa3INYHBIX ABUTaTENCH;
- IPOBOAUTH OLEHKU TATOBBIX XapakTepucTuk BPJl ¢ ucnosnb3oBaHMEM H3BECTHBIX WHTETPAJIbHBIX

apamMeTpOB;

- OPUCHTUPOBATHCA B HAIIPABJICHUAX PA3BUTUA BPI[ N B TCHACHIMAX HU3MCHCHHA HX OCHOBHBIX

XapPaKTCPUCTHUK;,

- BBIBOAWTH OCHOBHBIE COOTHOIICHHUS, CBS3bIBAIOIINE XapaKTEePUCTUKH y3JI0B U aneMeHToB BPJ] ¢ nx
TATOBBIMU U TOIJIMBO-3KOHOMUYECKUMU MapaMeTPaMHu;

- I0JIb30BaTbCAd MareMaTudyeckod monenbro BPJ TpaaiunMOHHOrO THna JJId pacdyera €ro TAro-BbIX U
TOIUTMBHO-DKOHOMUYECKUX XaPAKTEPUCTUK;

- IPaBWJIBHO CTPOUTH JAPOCCENbHBIE U BRICOTHO-CKOPOCTHBIE Xapakrepuctuku BP/] ¢ ucnonbp3zoBannem

crannapTHeix npuinoxennit MSOffice.
BJIA/IETh:

- CTPYKTypOH JaHHBIX, HEOOXOOUMBIX AJsi MoaenupoBanus pabotsl BPJl m mocrpoeHus ero

XapaKTePUCTHUK;

- HaBbIKAMH CaMOCTOATEIBbHOM paboThl ¢ MareMarndeckoil Monenbio BPJl TpagunuonHoro tuma;
- HaBbIKaMH 00pabOTKH Pe3ylbTaTOB MPUMEHEHHS MaTeMaTrudeckoi Mmojenn BPJI;
- HaBBIKAMHM CPaBHUTEJIBHOTO aHaln3a XapakTepucTuk BPJl, momydeHHBIX 111 pa3HBIX YCIOBUHI

0JIETA;

- HaBbIKaMM CPAaBHUTCJIIBHOIO aHAJIM3a XAPAKTCPUCTUK PA3JINYIHBIX BPI[, MOJIYYCHHBIX IJId 3aJaHHBIX

YCJIOBUH IIOJIETA.

3. IlepeyeHb THNOBLIX (IIPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKyIleMy KOHTPOJII0

1. OmnpeneneHue TepMOAMHAMUUYECKUX U YAEIbHBIX IapaMETPOB JBUraTENIEH.

2. 3aBHCHMOCTb YJCNIBHOM TATW U YAEIBHOTO pacxoja TOIUIMBA ABHUIaTeNeil OT mapameTpoB pabodero

rpolecca i yCIOBUH HOJIETa.

3. BBICOTHO—CKOpOCTHBIC U JPpOCCCIIbHBIC XapAKTCPUCTUKHN ,I[BI/IFaTeJ'IeI\/'I. COBpeMeHHOe COCTOSIHHUE U

HEPCIEKTUBBI PA3BUTHUS.



4. CxeMbl U 00JIACTH MTPUMEHEHUSI.
5. Tlapametpsl, Xapakrepu3yronue 3QpQeKTHBHOCTh JIBUTATEIICH.

6.  OcoOeHHOCTH OTpe/eNicHHs OIpeeIeHue TEPMOIUHAMUYECKUX U YICIbHBIX IapaMeTpoB
JIBUTaTEIICH.

7. 3aBHCHUMOCTb yAEIBHOM TATH M YAEJIBHOTO pacxoia TOIUIMBA JIBUTATENICH OT MmapaMeTpoB padbouero
[pOLECCA U YCIOBUH IOJIETA.

8. BBICOTHO-CKOPOCTHBIE U APOCCEIIbHBIC XapaKTEPUCTHKH IBUTraTeIeH.
9. CoBpemMeHHOE COCTOSIHUE U MEePCIIEKTUBHI Pa3BUTHSI.

10. Cxembl 1 001aCTH IPUMEHEHUSI.

11. ITapameTpsl, Xxapakrepusyromue 3QHEeKTHBHOCTh JBUTATEIICH.

12. CoBpeMEeHHOE COCTOSTHUE U MEPCIIEKTUBBI PA3BUTHSL.

13. 3apauu corviacoBaHus ABUraTelsl U CaMOJIETa.

14. Ouenka 3¢ pekTnBHOCTH IPUMEHEHHS JIBUTATENSI Ha caMoJIeTe.

15. CoBpeMeHHOE COCTOSTHUE U TIEPCIIEKTUBBI Pa3BUTHSL.

4. [lepeyens THNOBBIX (MPUMEPHBIX) BONMPOCOB U TeM [IJIsl IPOBeAeHUsI IPOMEKYTOUHOI aTTecTalluu
o0yuarouuxcst

. IlpuHnun neiictBus, KnaccupUKaLMs, TSra.
. YaenbHbIE TapamMeTphl.
. BP]I kak teruioBas mamuHa (pabounii [UKII).

1

2

3

4. BP]I kak ABUKUTEIb.

5. Koaddunuentsr nonesnoro netictsus BPJ] 1 ux B3auMoCBs3b.
6

Boznyxo3abopauku (00Imme cBeIeHUS, OCHOBHBIC ITapaMeTphl, TpeOOBaHMS, COTIACOBAHUE C
JIBUTATEIIEM, JIO3BYKOBBIC U TPAHC3BYKOBBIC BO3/IyX03a00PHUKH, CBEPX3BYKOBBIC BO3IyX03a00PHHKH).

7.  Kommpeccopa (oOmue cBeneHHs, OCHOBHBIE IapaMeTpbl, OCHOBHBIC ypPaBHEHUs, OCHOBHBIC
XapaKTePUCTUKH U PEryIUPOBaHHE KOMIIPECCOPOB).

8.  TypOunbel (oOmme cBeieHHs, OCHOBHBIC IapaMETPbl, OCHOBHBIC YpPaBHCHHS, OCHOBHEBIC
XapaKTePUCTUKU U PETYIUPOBAHHE).

9. Kawmeps! cropanus (o01ue cBeieHHs, TapaMeTphbl U XapaKTePUCTUKU IpoLiecca TOPEHusl, OCHOBHbIE
THUIIBI KAMEP CTOPAHUS, IMUCCHS U ITyTH CHU)KEHHS BPEAHBIX BEIOPOCOB).

10. Beixomnbele ycTpoiicTBa (oOmme CBeACHHS, MapaMeTpbl J03BYKOBBIC, TPAHC3BYKOBBIE H
CBEPX3BYKOBbIE BBIXOHBIC YCTPOHCTBA, yCTPOICTBA [l PEBEPCUPOBAHUS TATH).

11. CxeMbl 1 00JIACTH IPUMEHEHUSL.

12. Onpenenenre TeEpMOINHAMUYECKUX U YAEIbHBIX TAPAMETPOB JBUTATEEH.

13. 3aBHCHMOCTH yAEIbHON TATU U YAEIBHOTO pacxoja TOIUIMBA JBUraTeiell oT nmapameTpoB pabodero
rpolecca i yCIOBUH OJETa.

14. BBICOTHO-CKOPOCTHBIE U JPOCCEIIbHBIE XapaKTEPUCTUKH JBUTATEIICH.
15. Cxembl 1 06:1aCTH IPUMEHEHUSI.

16. Ilapamerpsl, xapakrepusyoupe 3((GeKTUBHOCTh ABYXKOHTYpPHBIX [BUTATENed M ONTHMAaIbHOE
pacrpeznesneHue cBOOOAHON SHEPIHH MEXkK/Ty KOHTYPaMH.

buner 1:
1.IMpuHIMND neficTust, KaaccuuKaus, Tsra.

2. o3ayxo3abopHUKH (0OIIMe CBeJCHUS, OCHOBHBIE MapaMeTphl, TPeOOBaHUs, COIVIACOBAHHE C
JIBUTATEIIEM, JO3BYKOBBIC M TPAHC3BYKOBBIC BO3/IyX03a00pHHUKH, CBEPX3BYKOBBIC BO3YX03a00PHUKN).

buner 2:
1. BP]I kxak teruioBas mamuHa (pabodnii [UKII).

2. Kowmmpeccopa (oOmme cBeieHHs, OCHOBHBIC MapaMeTphl, OCHOBHBIC YpaBHECHHUS, OCHOBHBIC
XapaKTEePUCTUKU U PETYINPOBAHHE KOMIIPECCOPOB).

Kpurepun onennBanus



Onenka ormuuao 10 OamnoB - BBICTABJISIETCSl  CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHUE,
CHCTeMaTH3UPOBaHHbIC, DIIyOOKHE 3HAHUS YYEeOHOW TWPOrpaMMbl IHCHUILIHHBL, TPOSBIISIOMIEMY
MHTEpeC K JaHHOW MPEeAMETHOH 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKU
NPUMEHSATh X Ha MPAKTHKE MPU PEIIeHHH KOHKPETHBIX 3aj1a4, CBOOOIHOE U MPAaBUIbHOE 000CHOBAHUE
HNPUHATHIX PELICHAMN.

Ouenka ommmMyHO 9 OamuoB -  BBICTABISETCA  CTYHACHTY, II0OKa3aBIIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIC, TIyOOKHE 3HAHUS y4eOHOW MPOrpaMMbl TUCLHHUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHATh X Ha NPAaKTHKE MPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
NPUHSATHIX PEIICHUH.

Onenka ommyHO 8§ OamioB - BBICTaBJIIETCS CTYICHTY, IIOKa3aBIIEMY BCECTOPOHHHUE,
CHCTEeMaTH3UPOBaHHbIE, ITyOOKHe 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
NPUMEHATh MX Ha MPAKTHKE MPU PEHICHUH KOHKPETHBIX 3a]ad4, MPaBUIbHOE 000CHOBAaHHME MPUHSATHIX
pelIeHni, ¢ HEKOTOPbIMU HEZ0UeTaMu.

Onenka xoporio 7 0aioB - BBICTABIISETCS CTYACHTY, €CJIM OH TBEPJO 3HAET Marepuall, TPaMOTHO U 1O
CYILECTBY M3JIaraeT €ro, ymeeT HPUMEHATh IOJy4YCHHbIC 3HAHUS Ha MNPAKTHKE, HO HEAOCTATOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YIIBTATHI.

Ouenka xopoio 6 6ajoB - BBICTaBISAETCS CTYIACHTY, €CIIM OH TBEPO 3HAET MaTepHaj, IPaMOTHO H I10
CYLIECTBY M3JIaraeT €ro, yMeeT MPUMEHSITh NOITY4YCHHbIC 3HAaHHUSI Ha MIPAKTUKE, HO JOIYCKAeT B OTBETE
WIN B PELICHNH 3a]1a4 HEKOTOpbIe HETOYHOCTH.

Onenka Xopomio 5 6ajuIoB - BBICTABISIETCS CTYACHTY, €CJIM OH B OCHOBHOM 3HAeT MaTepuall, FPaMOTHO
U TI0 CYIIECTBY M3JIaraeT €ro, yMeeT INPUMEHATH MOJyUYCHHbIC 3HAHUS Ha MPAKTHUKE, HO JIOMyCKaeT B
OTBETE WJIM B PELICHUH 3a]a4 JOCTATOYHO OOJBIIOE KOJIMYECTBO HETOUYHOCTEH.

OreHka yHIOBIECTBOPUTENBHO 4 Oaiia - BBICTAaBISETCS CTYACHTY, HOKa3aBIIEMy (parMeHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJAOCTATOYHO IpaBHUJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyIIEHUs JIOTHYECKOW MOCIIeIOBATEIILHOCTH B M3JIOKEHUH IPOTPAMMHOTO Marepuaia, HO MPHU 3TOM
OH OCBOWJI OCHOBHBIE Pa3Jieibl yueOHOW MpOorpaMMbl, HEOOXOAMMBIE Ul JaJbHEWIIero oOy4eHus, U
MOKET MMPUMEHSTH TIOJTyYeHHBIC 3HAHUS 110 00pas3ily B CTAaHJAPTHOW CHTYaIlHH.

OreHka yHIOBICTBOPUTENBHO 3 0Oajula - BBICTABISETCS CTYACHTY, HOKa3aBIIEMy (parMeHTapHBIN,
pa3po3HEHHBIH XapakTep 3HaHWM, JOomycKaronlemy OmHOKH B (GOpMyIrpoBKax 0a30BBIX MOHATHH,
HapyIIEHUs] JIOTUYECKOH TI0CIEe0BAaTeIbBHOCTH B H3JIOKEHHHM IPOrPaMMHOrIO Marepuaia, ciaalo
BJIaJICET OCHOBHBIMHU pa3jesiaMH y4eOHOW porpaMmbl, HEOOXOAUMBIMHE JUTS TaJIbHEHIIEro o0ydeHus U
C TPYAOM MIPUMEHSET MMOJYYCHHBIC 3HAHUS JJa)Ke B CTAHAAPTHON CHTYAIIHH.

OneHka HEyJOBJIETBOPUTENBHO 2 Oalia - BBICTABISIETCA CTYACHTY, KOTOPBII HE 3HAaeT OOJNbIIEH YacTH
OCHOBHOTO COAEp)KaHUs y4eOHON IpOorpaMMbl JUCHMIUIMHBI, JONyCKaeT rpyOble OmMOKH B
(OpMyIHPOBKaX OCHOBHBIX IMPHHIUIIOB U HE YMEET UCIIOJIb30BATh ITOJyYCHHBIC 3HAHHS TPH PEIICHUN
THUIIOBBIX 33/a4.

OueHka HEYNOBIETBOPUTENbHO | 0aml - BBICTABISIETCS CTYAEHTY, KOTOPBI HE 3HAET OCHOBHOTO
coziep)KaHusl yu4eOHOW MPOrpaMMBbl TUCHUIUIMHBI, JOIyCKaeT rpyOeiinne ommOKu B (popMyITupoBKax
0a30BBIX MOHATUH JUCLUIUIMHBI U BOOOIIE HE HMMEET HABBIKOB DPEIICHHUS THIOBBIX MPAKTHYECKHX
3ajay.

Onenka "3auTeHO" BBICTABISAETCS CTYAEHTY, €CIId OH B OCHOBHOM 3HAE€T Marepual, rpaMOTHO H TIO
CYILECTBY M3JIaraeT €ro, yMeeT NPUMEHSTh NOIyUYeHHbIC 3HAHUS Ha MPAKTHKE, HO JIOMYyCKAaeT B OTBETE
WIN B PELICHNH 3a]1a4 JOCTATOYHO OOJIBIIOE KOJMYECTBO HETOUHOCTEH.

Omuenka "He 3a4TeHO" BBICTABISICTCS CTYIACHTY, KOTOPBI HE 3HAeT OOJbIIEH YacTH OCHOBHOTO
cojiepkaHusi y4eOHOW TpOTrpaMMbl JTUCIMIUIMHBI, JOMycKaeT rpyOble OmUOKH B (HOPMYIHPOBKAX
OCHOBHBIX IIPHHIIMIIOB X HE YMEET MCIIOIb30BaTh MOJyYSHHBIC 3HAHUS TIPH PELICHUH THIIOBBIX 33/1a4.

5. MeTonuueckne MaTepuajbl, onpeneasonie Npoueaypsl OeHUBAHUA 3HAHUI, YMEeHH, HABBIKOB H
(Wy1M) oNbITA AESITEILHOCTH

[lpu mpoBeneHWM YCTHOTO JK3aMeHa OOydaroleMmycsl NperocTaBiseTcs A0 | yaca Ha IOATOTOBKY.
Ompoc ofyuatomerocs 1o OuieTy Ha YCTHOM OJK3aMEHE HE JIOJDKEH TMIPEBBbINIATh JIBYX
aCTPOHOMHYECKHX YacOoB.

[TucbMEHHBIN SK3aMEH HE TPEAYCMOTPEH.

Bo Bpems mnpoBemeHHs »5k3aMeHa (3aueTra) oOOydaromMecss MOTYT II0Jb30BaThCsl IPOrPaMMOii
JTMCUUIUIMHBL, 8 TaKXKe 005S3aTeIbHON U JIOTIOTHUTEIFHOM JINTepaTypo, epeurncIeHHOI B IporpaMme
Kypca, a TakKe UMEIONIMMUCS ycTpolcTBaMu otoopaxenus nHpopmanuu (I1IK, HOyTOyK 1 1p.).



3adeT MOXKET MPOBOAMUTHCS IO MTOraM TEKYIEH YCIEeBAEMOCTH W CHIauu 3aJaHui, J1a00paTOpHBIX H
JIPYTHX BUAOB palOT, MPEAyCMOTPEHHBIX HPOTpaMMOil AMCLUIUIMHBI M (MIM) IyTeM OpraHU3aluu
CHEeUHaIbHOTrO OIpoca, IPOBOJUMOIO B YCTHOH (opMme.



