MMHOBPHAYKHW POCCHHA

(enepanbHoe rocyjapcTBeHHOe G10)KeTHOe 00pa3oBaTe/IbHOE YUpeXX/[eHHe BhICIIero 00pa3oBaHust
«BanTuiickuii rocyfapcrBeHHbIi TexHnyeckul yausepcuter «BOEHMEX» um. I.®. YcTuHoBa»

PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
I'mJAPOOBOPYJOBAHUE CTAPTOBbBIX KOMIIVIEKCOB
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JIUCT COI'JIACOBAHUA

PABOYAS ITPOI'PAMMA COCTABJIEHA B COOTBETCTBUH C TPEBOBAHUSMU ®ENEPAJIBHOI'O
T'OCYJAPCTBEHHOI'O OBPA3OBATE/IBHOI'O CTAHJAPTA BBICIIIET'O OBPA3OBAHUA (®I'OC BO)

24.05.01 ITpoekTupoBaHue, NPOM3BO/JCTBO U IKCIL/TyaTaLisi pakeT ¥ PAKeTHO-KOCMHUYeCKHX KOMILIeKCOB
rog, Habopa rpynrbl: 2024

IIporpamMmmMmy cocTaBuiI:

Kadenpa A4 CTAPTOBBIE I TEXHUYECKWE KOMITJIEKCHI PAKET U
KOCMUMYECKUX ATITTAPATOB
Anppees Oner BUKTOpOBUUY, K.T.H., JOLIEHT

[TporpaMma paccMOTpeHa

Ha 3ace/laHuy Kadeapbl-pa3paboTurka

paboueti nporpamMmel A4 CTAPTOBBIE I TEXHUYECKUE KOMIUVIEKCBI PAKET U
KOCMMNYECKUX AIITITAPATOB

3aBeayroiuii Kadeapoti Jonbenkor B.I., K.T.H., CHC

[Tporpamma paccMOTpeHa
Ha 3ace/laH11 BBITyCKaroIel Kade bl

A4 CTAPTOBBIE N TEXHUYECKHE KOMIUIEKCBI PAKET 1 KOCMHNYECKHUX AIIITIAPATOB

3aBepytomumii Kadeapoii [Jonbenkos B.IY, K.T.H., CHC




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
IrmarPpoOOBOPYAOBAHUE CTAPTOBBIX KOMIIVIEKCOB

Paspensl paboyeii mporpaMmsI

1. HEJIN OCBOEHUSA JNCHUITIINMHBI

2. MECTO INCLHUIIIIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPXXAHWE NUCLIAITJINHBI

4. ®OPMbBI KOHTPOJIA OCBOEHUMA ANUCLIUITIMHBI

5. YYEBHO-METOIMYECKOE 1 UTHOOPMAILIMOHHOE OBECITEYEHUWE OVCLUITIIHBI
6. MATEPUAJIBHO-TEXHMUYECKOE OBECITEUEHWE OVUCHUITJIMHBI

ITpusoxeHusi K padouyeii mporpaMme JUCIMILUIHHBI

o Tlpunoxkenue 1. AHHOTaLMsI paboueli IpOrpaMMbl
¢ TIpunoxenue 2. TeXHOTOTUU U GOPMBI 00yUeHUSA
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI

Lenbto 0CcBOEHUS AUCLUILIVHEI SIB/IsieTCst (POPMUPOBAHUE CIeAYIOIMX KOMITeTeHLUI:

IICK-08 — crnoco6GHOCTh pa3pabaTbiBaTh KOHCTPYKLMU TYCKOBBIX YCTPOMCTB, TPAHCIIOPTHO-YCTaHOBOYHOTO
000pyZOBaHUs, CUCTEM 3alpaBKM KOMIIOHEHTaM{ TOIMJIMBA W C’KaTbIMU ra3aMd W CHUCTeM OOCITy>KWBaHUS

PakeTbl Ha CTAPTOBOM KOMILJIEKCE

@®opMHPOBaHHMIO KOMIIETEHLUI CITYKUT JJOCTIDKEeHHE CIIeAYIOIIUX Pe3y/IbTaToB 00pa30BaHMsI:
IICK-08

3HAHUA:

Ha YypOBHe TIpeJCTaB/ieHUN: THpaBIAUYecKHe TMpOLecChl, UX MeTOAbl pacyeTa B MexaHHWYeCKUX
cHUCTeMax pPa3/IMuHOMN CII0)KHOCTH, 0COOEHHOCTH I'U/[POTIPUBO/IOB TI0 CPAaBHEHHIO C TIPUBO/IaAMU UHBIX THTIOB,;

Ha YpOBHE BOCIIPOM3BEAEHMs: H3YUYWTb OCHOBHBIE 3/IeMEHThl T'WZPABIMYeCKOro 000pyzoBaHus,
TIPUHLAITEI pacyeTa, BEIOOP M CTEHZOBbIE MCIIBITAHKS 7IEMEHTOB I'MZpaBIMyeCcKoro 000pyL0BaHHS;

Ha YPOBHe NIOHUMaHUS: IPUHLUIEI YCTPOMCTBA U [IeMCTBUS TUMOBBIX TH/paBIdyeCcKUX MeXaHU3MOB, UX
0CO0OEHHOCTH, B TOM YMCJ/Ie, CDABHUTE/IbHBINA aHa/u3 C 3MeKTPUUYeCKUMH, MeXxaHHue CKUMU,

MHeBMaTHYeCKUMH U UHBIMU arperaraMy aHaJlOTMUHOrO Ha3HaYeHKs;

YMeHus:

TeopeTHUecKre: METOZIbl pacueTa OTZAeNbHBIX 3/IEMEHTOB T'MZpaBIWYecKUX cucteM (06opynoBaHUs),
CBODOOZIHOE HWCIIOIb30BaHMe CIPABOYHOW M TEXHUUECKOW JIUTepaTyphl [JIs pacyeTa THPaBIHUECKUX CHCTEM,
COCTAaBJ/IeHUsI TEXHUUECKUX 3a[laHUI Ha KOHCTPYHUPOBaHUe (IIPOeKTUPOBaHuUE);

MpakTUuYeCcKue: MpUMeHeHHe MPorpaMM U MeTOAMK I0 UCTIBITaHWIO THAPOMAIIINH, pacyeT CTaTu4eCKUX
Y AMHaMHUUeCKHX XapaKTepUCTUK I10 pe3y/bTaTaM UCIIbITaHKI U UX aHa/ln3;

HABbIKU:

KOpIIOpaTUBHOe O0O0C/Iy)KUBaHMe MOILHOTO ([lecaTKH KBT) 3/1eKTporuzipaBiuueckoro o6opyzoBaHMs,
TIPOBe/ieHre 1 aHa/IN3 Pe3y/IbTaToOB SKCIePUMeHTaIbHBIX PaboT (MCITBITAHUI) 110 ONpe/ie/IeHHI0 MexaH4de CKUX

XapakKTepUCTHK TH/paBIuueckoro obopyroBaHMsl (TMPOMAIIMH), B TOM 4YWC/e [l COCTaB/IeHHUsS
TeXHUYeCKOro

3a/laHusi Ha MPOEKTUPOBaHKs (KOHCTPYHUPOBaHHe) THAPABINYeCKOT0 000py0BaHMUS.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Oucuynmna TUAPOOBOPYIOBAHUE CTAPTOBBIX KOMIIVIEKCOB sernsieTcs
TUCLIMTUTUHON YacTH, (popMHUpyeMoii yuaCTHUKAMH 00pa3oBaTe/IbHBIX OTHOILIEHUH 6;10Ka 1, mporpaMmbl
MOATOTOBKM M0 HanpaeiaeHuto 24.05.01 IlpoekmupoeaHue, npouzgo0cmeo u 3Kkcnayamayusi pakem u pakemHo-
KOCMUYECKUX KOMIN/1eKCOo8.

CogepxaHue [OUCLIMIUIMHBI ~ SBJIFETCS JIOTMUeCKUM IpogospkeHueM aucturuivdH: OCHOBBI
I'nAPAB/INKN CTAPTOBBIX KOMIIVIEKCOB.

Cojiep>kaHue AUCIUIIMHBL sBsieTCs OCHOBOM s ocBoenuss auctuiyivH: IIPOEKTUPOBAHUE
CTAPTOBBIX KOMIUIEKCOB CTPATETUYECKOI'O HA3HAYEHUS, TTPOEKTUPOBAHWE
CTAPTOBBIX KOMIUVIEKCOB HA3EMHOI'O BA3UPOBAHUSA, IIPOEKTUPOBAHUE
CTAPTOBBIX KOMIIVIEKCOB MOPCKOI'O BA3UPOBAHUSA, AI'PETATBI CTAPTOBOI'O
OBOPYJOBAHUS.

[TpeaBapuTe/bHBIE KOMITETEHIH, COPMUPOBaHHbBIE ¥ 00yUArOIerocs 0 Hayaia W3y4YeHus IUCIUTTHHBL:
¢ TICK-08 — CriocobeH pa3pabaTbiBaTh KOHCTPYKIIMH MTyCKOBBIX YCTPONCTB, TPAHCIIOPTHO-

YCTaHOBOYHOI'O O60py,E[OBaHI/IH, CUCTeM 3alIpaBKW KOMIIOHEHTAMM TOIL/IMBA U C)KATBIMHU r'a3aMU U CUCTEM
O6C]'[y>KI/IBaHI/IH PakeThbl Hd CTAPTOBOM KOMILJIEKCE



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/sieT 3 3.e., 108 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI
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Paspen 1. O6uue cBefieHus 0 ruAponepesayax. 1.1. YCTpoiicTBO U eficTBHe CTaTHUeCKUX
4 8 ruziponepesau. 1.2, Knaccudukaips cratiyeckux rugponepezad. 1.3. OcobeHHOCTH 10 2 2 0 8 20
TUJPONPUBOAOB U 06/1aCTH UX puMeHeHus. 1.4. Kinaccudukanys HaCOCOB U THAPOMOTOPOB.
4 8 Paspen 2. Hacoch! 1 rufipaB/Mueckue ABurared. OCHOBHbIe Da3HOBHJHOCTH 29 9 P 7 20 20
POTAL{MOHHO-TTOPIIIHEeBBIX MAIllWH.
Pazpen 3. O6mue cBefieHus 00 00beMHBIX ruApoMaluuHax. 3.1. [Ipor3BoANTeIBHOCTD 1
4 8 pacxop. ITogaua. KoadduipeHT HepaBHOMEpHOCTH nogaun. 3.2. KpyTsumit MOMeHT, 18 4 4 0 14 20
MOLIJHOCTb H K.I1.Ji. TH/POMALLHH.
Pa3}19ﬂ 4. CraTnyeckue u AUHaAMH4YeCKHe XapaKTepUCTHKH 'H/paB/IMYeCKHUX MallluH 1
4 g  |mpuBopoB. 4.1. OBl CBe/ieHHs O NapaMeTpax H XapakTepUCTHKAX THAPONIPUBOJA 1 ero 28 14 4 10 14 20
2/1eMeHTOB. Onpe/iesieHye XxapakTepUCTUK MallyH. 4.2. KaBuTaloHHas XxapakTepucTukKa. 4.3.
HexkoTopble XapakTepUCTHKY I'MPOMAIINH U TH/IPOIPUBO/OB.
4 8 Paspen 5. Ilopsajok BbIG0pa 0CHOBHBIX 3/IeMeHTOB rujponpusoja. 5.1. [Topsigok BeiGopa 10 4 4 0 6 10
OCHOBHBIX 3/IEMEHTOB I'/IpONIPpUBOJA.
4 8 Paspen 6. OcHOBHBIe BH/BI TH/IPaB/IMUeCKHX MamuH. 6.1. HekoTopsle Bufibl 13 1 1 0 12 10
TUApaBINueCcKrX MallH BpaljareabHoro tuma 6.2. I'upoLiHpsL.
Bcero 3a 8 cemecTp 108 34 17 17 74 100
Bcero no gucuuninHe 108 34 17 17 74 100
3.2. JIaGopaTopHbIil NPAKTHKYM
Ne Tema s1a00paTopHOro Oo0nemMm,
HOMep U HaUMEHOBaHHe pa3je/ia JUCIHUIT/THHBI
n/n NpaKTUKyMad ay/i. 4dcCoB
OrnipefiesieHNe 0OCHOBHBIX
1  |Pa3men 2. Hacoce! v rujjpaBnuuecKye JBUTaTeN. XapaKTepPUCTHK L1eCTePeHHOr0 7
Hacoca
> lp 4.C OrnipefiesieHe 0CHOBHBIX 5
a3ges 4. LTaTH4YeCKre 1 JUHaMHU4yeCKHe
A A xapakrepucTtuk I'CI1-100
XapaKTepUCTUKU r'upaBanydeCKUX MallliH U o)
3 TIPUBOJIOB. rnpeaejeHrue OCHOBHBIX 5
xapakTepucTtuk YPC
Bcero 3a 8 cemectp 17
3.3. CamocrosnTenbHas padora crygenta (CPC)
Ne Homep 1 HanMeHOBaHue pa3jenia Oo0nemMm,
CopepikaHue yueOHOro 3aJaHus
n/mo AUCIUIT/THHBI yacoB
OdopmiieHre KOHCIIeKTa 1 MOATOTOBKA K
Pazgen 1. OGimue cBejeHHs 0 (bop A
1 JIGKIJUH, CaMOCTOsATe/IbHOEe U3yUueHne 8
ruaporepengadax.
AUOaKTUUYeCKUX e HULL
O(bOpMIIEHI/Ie KOHCII€KTa U II0/ITOTOBKA K
2 JIeKLIU, CAaMOCTOATe/IbHOe U3yueHue 2
Pa3pen 2. Hacoce! 1 ruipaBmueckue K, 4
AUOaKTUUYeCKUX e HULL
ABUr'aTe/In.
3 IMoAroToBKa K 1ab0paToOpHLIM paboTam, 18
odopmsieHre OTYETOB.
OdopmiieHre KOHCIIeKTa ¥ MOATOTOBKA K
Pazgen 3. O6miue cBeeHust 06 06bEMHBIX bop A
4 JIEKLJUM, CAMOCTOATE/IbHOE N3yUueHne 14
ruapoMailiHax.
AU OaKTUYeCKUX e IUHULL
O(bOpMIIEHI/IE KOHCII€KTa U II0/IT0TOBKA K
5 |Pa3gen 4. Ctatuueckue U TUHAMHYECKUE JIeKLIH, CAaMOCTOSTe/IbHOe U3yUueHue 2
XapaKTePUCTHUKHU THIpaB/IMUYeCKUX MAlllMH U |JUAdKTHYECKUX € TMHHNLL
6 TIPUBO/IOB. IoaroroBka K 1abopaTopHbIM paboTam, 12
oopmsieHNEe OTUETOB.
7  |Pa3men 5. ITopsizioK BeIOOpa OCHOBHBIX OdopmiieHre KOHCTIEKTA M TTO/ITOTOBKA K 6
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3/IEMEHTOB T'M/IPOIIPUBO/A.

JIEKIVH, CAMOCTOSITeJIbHOE U3yUueHre
MUAAKTAYEeCKUX e[UHUI]

Pazpen 6. OcHOBHBIE BU/bI TUAPABINUECKHAX

OdopmsieHre KOHCIIEKTA U TIOATOTOBKA K

8 JIEKLJM, CAMOCTOATE/IbHOE U3yueHne 12
MalluH.
IUAAKTHYeCKUX e/JUHUL]
Bcero 3a 8 cemectp 74
4. ®OPMbI KOHTPOJISA OCBOEHMA JNCLHUII/INHbI
CEMECTP HEJEJ/IN CEMECTPA
121314/ 5| 6| 7 |8/9/10| 11 12 13 (14 (15|16 17
8 KB|/JP KB OP|KB| Otu. no JIP |[KB|KB AP|  Bomp.dud.3ay, gud. 3au.

YcioBHBIE 0003HAUEHMST:

P — nparHocTuueckasi pabora;
KB — KOHTpO/BbHBIE BOIIPOCHI;
Ortu. no JIP — otuet 1o JIP;

Bonp.lud.3au — Bonpocs! K A depeHIPOBAHHOMY 3aueTy;
Iud. 3au. — auddepeHIIPOBaHHbIN 3aueT.

TeKyluii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBOJJUTCSA B JUCKPETHBIE BpEMEHHbBIE UHTEPBAJIBI B
cnenyromux dhopmax:

[IMarHoCcTuyeckasi pabora;
KOHTPOJIbHBIE BOTIPOCHI;
otuet 110 JIP;

BOTIPOCHI K I depeHI[DOBaHHOMY 3aueTy.

IIpomMeskyTouHasi arTecTanus IPOBOAWUTCS B popMax:

muddepeHITMPOBaHHBIN 3aUeT.
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5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1. b. B. ¥YxuH. . 'uapasnuueckue mamvHel. Hacocbl, BEHTUIATOPBL, KOMIIPECCOPBI U TUAPONpUBOA. M.:
®opym, 2011, 12 3k3.

2. B. IT1. Bopucog. . O6béMHBIe TUApOMaIvHel. M.: V3a-Bo MI'TY um. H. D. Baymana, 2018, 30 3k3.

3. E. ®. Anekcees, E. B. Adanacbes. . ['vapoobopyoBaHie cTapToBbiX Komruiekco. CIT6.BT'TY
"BOEHMEX" um. 1. ®@. YctuHoga, 2008, 1. pec.

4. T. B. AprembeBa, T. M. JIeicenko, A. H. PymsHuesa. . I'vgpasnvka, ruipoMalliviHibl U
rugpornHeBmonpuBog. M.: Akagemus, 2008, 10 3k3.

5. FO. M. Hcaes, B. I1. Kopenes. . 'uapasnvka u rugponHesmonpuBog. M.: Akagemus, 2016, 30 5k3.

5.2. JloronHUTeNbHASA TUTeparypa o JUCLUIUIVHE:
He TpeOyeTcsi.
5.3. Ilepuoguyeckue U3gaHus:
1. EcTecTBeHHbIe U TeXHUYECKUE HAYKHU.

5.4. TlepeueHb peCypcoB UH(POPMAI[MOHHO-TEIEKOMMYHHUKAIIMOHHOMN ceTy "VIHTepHeT", He0OXOAUMBIX /1/1sT
OCBOEHUS! TUCLIATUIMHBI, 3/IeKTPOHHBIE OMO/THOTeUHbIE CUCTEMBI:

1. https://urait.ru/ — Obpa3oBaresibHas miardopma «HOpaiiT». s By30B U CCY30B.;
2. https://e.Janbook.com/ — 3BC JlaHb.

CoBpeMeHHbIe TPOoQeCcCHOHaNbHBIE 6a3bl JAHHBIX:
1. https://rusneb.ru — HairioHasibHast 3/1eKTpoHHast oubmoreka (HOB);
2. https://cyberleninka.ru/ - HayuHas s/ekTpoHHas 6ubmioreka « KubepieHHHKa»;

http:// www.rfbr.ru/rffi/ru/library - ITonmHoTeKcTOBast 31ekTpoHHas 6rbmoTeka Poccuiickoro doHza
(byHAaMeHTalbHBIX UCC/IeJ0BaHUH.

WHudopmalioHHbIe CTIpaBOYHbIE CHCTEMBI:
1. TexakcriepT — ViHbOpPMal[MOHHBIN TTOPTal TEXHUYECKOTO PeryiupoBaHus: HopMbl, mpaBuia, CTaHZApThI
P®D;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B/] 'OCTos

cobcteenHol reHepaii BI'TY "BOEHMEX" um. []. ®@. YCTHHOBa;
3. http://www.consultant.ru/- KoncynsraatlIntoc- nHGOpMaLMOHHBIN TOPTas MPABOBOI WHGOPMALUH.

5.5. IIporpaMMHOe 0becIieueHue:
He TpeOyeTcsi.
5.6. I opmarioHHbIe TEXHOJIOTUH:

B3auMoygielicTBre ¢ obyuarouumucs nocpegcteom SMOC Moodle BT TY «k BOEHMEX» um. [.®. YcTuHOBA.



6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:

CreLa/IM3UpOBaHHbIe TpeOOBaHus 110 000PYZAOBaHMIO OTCYTCTBYIOT; ayAUTOPHUS C TIOCAZOUHBIMU
MeCTaMHU I10 KOJIMYeCTBY CTYZIeHTOB; [OCKa.

6.2. J/TabopaTopHbIe 3aHATHA:
1. Crenp, /1 oTipefie/ieHus1 JUHaMUUeCKUX MTapaMeTpPOB THAPOIIPHUBOZA C 06BbeMHBIM PeryupOBaHUEM.

6.3. IIpouee:

1. pabouee MeCTO Tperno/aBare/isi, OCHAILIEHHOe KOMITBIOTEPOM C JOCTYIoM B VIHTepHeT;
2. paboure MecTa CTy/IeHTOB, OCHAIL[eHHbIe KOMITbIOTEpaMH C JOCTYTIOM B VIHTepHeT, rpeiHa3HaueHHbIe
[71s1 pabOThI B 3/IEKTPOHHOI 00pa30BaTe/IbHOM Cpefie.



ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
IT'NaAPOOBOPYJOBAHIME CTAPTOBBIX KOMIIVIEKCOB

AnHoTanusa paboueii nporpaMMsl

Juctumuimnna TUJAPOOBOPYJOBAHUE CTAPTOBbBIX KOMIIVIEKCOB ABJISIETCSA
JUCLUIIMHON YacTH, (JOpMHPYeMOH yYaCcTHHMKaMH 00pa3oBaTe/IbHBIX OTHOIIEHHH 0/10Ka 1, mporpaMmbl
TIO/ITOTOBKY T10 HaripaBieHuto 24.05.01 IIpoekmupogaHue, npou3go0cmeo U 3Kcnayamayusi pakem u paxkemHo-
KOoCMUUecKux komnaekcos. [lucuurivHa peanusyercs: Ha akynbrete A PakeTHo-KocMuueckoit TexHuku BI'TY
"BOEHMEX" um. [1.®. Ycrurosa kadeapoii A4 CTAPTOBBIE U TEXHUYECKUE KOMITJIEKCHI PAKET
N KOCMUUYECKUX ATITTAPATOB.

Jucrurivaa HatjesieHa Ha hopMHpPOBaHHe KoMhemeHyull:
TICK-08 crocobHOCTh pa3pabaThiBaTh KOHCTPYKIMH TMYCKOBBIX YCTPOKCTB, TPaHCIOPTHO-YCTAaHOBOUHOTO
000pYZOBaHMs, CHCTEM 3alpaBKM KOMIIOHEHTaM{ TOIUIMBA M CKaTbIMU Ta3aMM W CHUCTeM OOC/Ty)KMBaHUS
pakeTbl Ha CTapTOBOM KOMIUIEKCe.

Co;[epx(aHHe AVCHUITVIMHBI OXBAaTbIBA€T KPYI' BOIIPOCOB, CBfAA3aHHBIX C OCHOBAMM TE€OPUH W TIPHUHIUIIAMH
MOCTPOEHUA CTaTUYECKUX Truaporiepenady, € OCHOBHBIMU CBE€AEHUAMU O XdPAKTEPUCTUKAX THUAPOMAIIWH
CTATU4YEeCKOI'o IpHUHLMIIA I,l:[(?l\/lICTBI/IF[.

[TporpamMmoi1 AUCLIUIIMHEI TIPe/lyCMOTPEHBI CJle[yIoIIe BH/bI KOHTPOJIA:

Tekymuii KOHTPOJ/Ib YCIIeBaeMOCTH CTY/IeHTOB IPOBOJUTCS B IMCKPeTHBIE BpeMeHHbIe HHTepBasbl B
cnepyronumx dhopMax:
e IMarHocTUYeckas pabora;
*  KOHTPOJIbHBIE BOTIPOCHI;
e oTuert 1o JIP;
e BOMpOCHI K JuddepeHIIMPOBaHHOMY 3aueTy.

ITpomesKyTouHasi arrecTarjusi IIPOBOAUTCS B hopMax:
e uddepeHIMPOBAaHHBIN 3aYerT.

OOm1as TPyZ0EMKOCTh OCBOEHHUSI [UCLMIUIMHBI cocTaBiseT 3 3.e., 108 u. TIporpamMMol JUCIUMJIHHEL

Tpe/[yCMOTpPeHBI JIeKIFOHHBIe 3aHATUs (17 u.), mabopaTtopHblii pakTHKyM (17 4.), camocTosiTesibHasi paboTa
ctyzeHta (74 4).
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IIpunoxenue 2

K paoueii mporpaMme AMCLUILIHHbI
IT'NaAPOOBOPYJOBAHIME CTAPTOBBIX KOMIVIEKCOB

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMITIMHEI cocTaBigeT 108 4., u3 HUX 34 4. ayJUTOPHBIX 3aHATUM, U 74 4.,

OTBeZIEHHBIX Ha CaMOCTOSITE/IbHYIO PaboTy CTyzeHTa.

PekoMeHzIalIK  TI0  pacripe/ie/ieHHI0  yueOHOTO BpeMeHU M0 BHJ]AM CAMOCTOSITE/TbHOM paboThl M

pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KOHTpO]Ib OCBO€HHSA [OUCHUITIMHBI TIPOU3BOAUTCA B COOTBETCTBUU C ITonoxxeHueM o TeKYIeM,

py6eKHOM KOHTPOJIe YCIIeBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcsl.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUs TIPYBe/ieHbl B TPUIOKeHHH 3 K Paboueii mporpamme.

HaumeHoBaHue padoThI Pexomenpyemas 1ureparypa prm:{?éKOCTb’
Pazgen 1. O0miue cBeeHNs 0 ruponepesayax.
Othopmerue KOHCIIEKTa 1 0AroTOBKa FO. M. Hcaes, B. I1. Kopenes. . ['ugpasnmka u
K JIEKLIUM, CAaMOCTOSITe/IbHOE U3yueHue . 8
ruziponHeBMonpuBog: M.: Akagemus, 2016 (1)

UIaKTUUeCKUX eJUHMUL]

Wroro no pa3geny 1 8

Paszpgen 2. Hacocel u ruipaB/inyecKue JBUraTesiy.
OdopmiieHre KOHCIIEKTA U TIOATOTOBKA
K JIGKLYIH, CAMOCTORTE/ILHOE H3YHEHHE FO. M. Ucaes, B. I1. Kopenes. . ['ngpasnuka u 2
TUIAaKTAYe CKUX e/[UHMI]
TUAPOIHEeBMOIIPUBO: M.: Akazgemus, 2016 (6)

IToaroroBka K 1a00paTOpHbIM 18
paboTam, odhopMmiieHHE OTYETOB.

Wtoro no pasneny 2 20

Pazgen 3. O0mue cBeieHns 00 00bEMHBIX IHPOMAIITHHAX.
IC()fgpNII/IHI:H;;?;igg:g;igﬁm?;gj B. T1. Bopucog. . O6bEéMHBIE THIPOMAIIHBL: M.: 14
I, e N3p-Bo MI'TY um. H. 3. baymana, 2018 (6)

IAAAKTUUeCKUX eJUHUL]

Wrtoro no pasgeny 3 14

Pa3]IlEJI 4. Ctatuueckue v AUHAMHUYECKHE XdPAKTEPUCTUKHU 'H/IpAB/IMYE€CKUX MaAIIIUH

U IIPUBOJAOB.

OdopmeHne KOHCTIEKTa U MOTOTOBKA

Z;;;;ﬁﬁ:&ﬁifgﬁ?ﬂ?Hoe RyReHne g I1. BopucoB. . O6bEéMHBIe THAPOMAIIMHBL: M.: 2
N3p-Bo MI'TY um. H. 3. baymana, 2018 (1)

IToaroroBka K 1abopaTopHbIM 1
paboTam, oopMiieHHE OTYETOB.

Wrtoro no paspeny 4 14

Paspen 5. ITopsi0K BbI60pa 0CHOBHBIX 3/1eMEHTOB I'HPONPHBOJA.
E. ®@. Anekcees, E. B. Adanacbes. .
I'uzipoobopyIOBaHHe CTAPTOBBIX KOMITIEKCOB:
Odopmenne KoHcrekTa U noArotoska (CI16. BT TY "BOEHMEX" um. [I. @. YctuHoBa, 2008
K JIEKLIUW, CAMOCTOSITe/IbHOE U3yueHue (2) 6
JUJaKTAUeCKUX eJUHUL] b. B. ¥xuH. . 'ugpaBnuueckre MalivHbel. Hacocel,
BEHTU/ISITOPbI, KOMITPECCOPhI U TU/IPOTIPUBOA;: M.:
®opym, 2011 (1)
Wroro no pa3geny 5 6
Pa3gen 6. OcHOBHBIEe BUABI THAPAaB/IAYeCKUX MAlIvH.

Odopmenue koHcTieKTa U rioaroToBka |T. B. ApremeeBa, T. M. JIvicenko, A. H. PymsHiiea. .
K JIEKLIUH, CAMOCTOSITe/IbHOE U3yueHue | ['uapaBavka, ruipOMalliiHbl ¥ TH/POITHEeBMONPHBO/L: 12
JUaKTUYeCKUX eSUHUL] M.: Akagemus, 2008 (2)

Wrtoro 1o pa3geny 6 12
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILUIHHbI
T'APOOBOPYJOBAHME CTAPTOBBIX KOMIVIEKCOB

®OH/J] OODEHOYHBIX CPECTB

®DoH/| O1[eHOYHBIX CPe/CTB, MO3BOJISIONIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUITINHE, BKIFOUYAIOT
B ce0s:

e UarHocTUYecKas paborta

*  KOHTPOJIbHBIE BOTIPOCHI;

e BONPOCHI K ArhepeHIIPOBaHHOMY 3aueTy;
e otuet 1o JIP;

e muddepeHITMPOBAHHBIN 3aUeT.

KpuTtepuu onjeHuBaHus

JuarHocruyeckasi pabora
HOuarnoctryeckasi pabora rpoBoauTcs B popme tecta B SOC Moodle:

* IIpW IIPaBU/IBHOM OTBeTe MeHee ueM Ha 60% BOIIPOCOB - He arTecTaLys;
 TIpH NPaBUILHOM OTBeTe Ha 60% BOTIPOCOB U Oostee - aTTecTaLysl.

KoHTpo/IbHBIE BOIPOCHI
KoHTpo/bHbIE BOTIPOCHI B BU/le O/I0KOB BOMPOCOB cofiepxkarcsi B YMK auciurnvbbl. KOHTpO/TbHbIE
BOITIPOCHI CUMTAIOTCS CAQHHBIMU TIPH TPaBU/IbHOM OTBeTe Ha 100% BOIPOCOB B TIO/THOM 00beMe.

Bonpocs! k guddepeHpoBaHHOMY 3aUeTy
Bomnpoce! k aud. 3auety comepkarcs B YMK guciurimHe

OTuet no JIP

Ortuet 1o 1abopaTopHOM paboTe TIpe/ICTAB/SETCS B TIEUaTHOM BHZIe B WJIH 3JIEKTPOHHOM (hopmare,
MpelyCMOTPEHHOM I/l OTYeTa 110 labopaTopHoU paboTe. 3amuTa ordeta o JIP mpoxoaut B dopme fokiaza
(C MMCEMEHHBIMH TTOSICHEHUSIMU) U OTBETOB Ha BOMPOCHI Tiperno/jaearesis. OTueT mpuHUMaeTcs ¥ paboTta
CUMTAEeTCs BLITIOJTHEHHOM TIPU Mo/lyuyeHrr He MeHee 60% MpaBU/IbHBIX OTBETOB Ha 3a/lJaHHbIe BOMPOCHI
rperojaBareJisi.

JuddepennmpoBanHblii 3aueT

Iudd. 3aueT Mo JUCIUITMHE MPOXOAUT B (hopMe YCTHOTO cobeceioBaHUs (C MUCbMEHHBIMU
MOSICHEHUSIMU) Y OTBETOB Ha BOIPOCHI K AUPd. 3aueTy , 3aflaBaeMbIX MperofaBaresiem.
OTBeThI Ha:
- bomee 85% BOTIPOCOB - SIB/ISIETCSI OCHOBAaHWEM /|15 TIOTyUeHHs CTYI€EHTOM OL[eHKHU «3auTeHO-0TINYHO»;
- (75-84)% BOMPOCOB - SIBJISIETCSI OCHOBAHWEM /15 TTOJTyUeHHs CTYIeHTOM OLIeHKH «3a4TeHO-XOPOLLO»;
- (51-74)% BOMPOCOB - SIBJISIETCSI OCHOBAHWEM /15 TIOJyUeHHsI CTYIeHTOM OLIeHKH «3auyTeHOo-
Y[ OBJ/IETBOPUTEBHO»;
- MeHee 51% BOIPOCOB — SIB/IIETCS OCHOBAHUEM [J1s TIO/IyUeHHUsl CTYAeHTOM OLIeHKHU «He 3aUTeHO».
OO0yuarormuiicst IMeeT MpaBo Ha IMoJyueHHe OLIEHKHU ''3aUTeHO-0T/IMYHO", "'3aUTeH0-X0poIo" U ""3auTeHo-
YAOB/IETBOPUTEIBHO" B PAMKaX TeKyIlel paboThl B CeMeCTpe COTIaCHO TeXHOIOTHYeCKOH KapTe.
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Pasgen 1. O0mjue KOHTP%];L:L(IE;OIFPOCH’
4 | 8 |ceemenmsio w2121 o0 8 20 P
rHpponepeaax nuddepeHIIPOBAaHHOMY
: 3aUeTy
Oruert 110 JIP,
Paspen 2. Hacocbl KoHTpoJIbHBIE BOIIPOCH],
4 8 |rmppaBanyeckue 29 9 2 7 20 20 Bompocs! K
ABUTaTe/TH. nuddepeHIIPOBaHHOMY
3ayety
Paspen 3. Obupe Korposeric sorpoce,
4 8 |cBemeHus1 00 00BbEMHBIX 18 4 4 0 14 20 P
S — nubbepeHIIPOBaHHOMY
) 3a4eTy
Pa3pen 4. Ctatuueckue v Ortuer no JIP,
AUHAMHUYecKHe KoHTpoJIbHBIE BOMPOCH],
4 8 |xapakTepMCcTHKH 28 | 14 4 10 14 20 Bonpocs! K
rU/ipaB/JInvYecKuX MallnH nmubbepeHIIPOBaHHOMY
U NPUBO/IOB. 3ayeTy
Paspen 5. ITopsipok Borpocs! K
4 8 |BbIOOpA OCHOBHBIX 10 4 4 0 6 10  |guddepenpoBaHHOMY
3/IEeMeHTOB I'MAPONPUBO/A. 3ayeTy
Pa3zgen 6. OcHOBHBIE BUABI Boripocst K
4 8 AR ART 13 1 1 0 12 10  |guddepenppoBaHHOMY
rUApPaB/IUYeCKUX MaLIUH.
3aueTy
Bcero 3a 8 cemectp 108 | 34 17 17 74 100
Bcero mo AuCIUILIHHE 108 | 34 | 17 17 74 100
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Kputepuu oneHuBaHus

IICK-08
Ne 1
Ne 2
Ne 3
Ne 4
Ne 5
Ne 6
Ne 7
Ne 8

Ne 9
Ne 10

Ne 2

Ne 3

No 4

Bonpocbl omkpbimozo muna:

B rugpornpuBoze ¢ 06beMHBIM Pery/THpOBaHHeM [JABIeHHe OTPe/eNseTCsl T/IaBHbIM
obpazom

BHeluHe# Harpy3koi B THPONPUBO/E BpalljaTebHOro THIA SIBISIeTCS
TIPUJIOXKEHHBIH K

T'uponpuBo/, C 00LEMHBIM PEryJIMPOBAHUEM OTIIMYAETCS KITO n
CTOUMOCTBIO (TIPU MPOYMX PABHBIX YCIOBUSIX)
I'mpponpuBog, C ApOCCE/IBHBIM Pery/IMpoBaHueM OT/INYaeTCs KITO n

CTOUMOCTBIO (TIPU MPOYUX PABHBIX YCIOBUSIX)

[Jate oripesiesieHue TUIPOIIPUBOLY

JaTb onpefeneHre yTeukam (B rMApOMallvHe)

YTeuku (B THIpOMAIIIHE) YBEJTUUHUBAIOTCS TIPU

O6bemubiit KIT[T Hacoca — 310

[JeiicTBUTeNbHAS IPOU3BOANUTENBHOCTS OTINYAETCsl OT TEOPeTHUeCKOW Ha

Kak cebs BezieT 06bemHbIii KIT/T Hacoca npu yBe/TMUeHUH JlaBieHust (0CTasbHbIe
rapaMeTpbl — HOCTOSTHHBI)?

Bonpocbl 3akpbimozo muna:

YcrpoiicTBo, peobpasyrolriee MeXaHMUeCKyH0 SHEpPryi0 OT KaKOro-11Mb0 MCTOUHMKA B
SHEPTHI0 JBWKYIIEeNHCs XUJKOCTH, — 3TO:

Hacoc
I'mppomotop
I'mppornpuBof
I'mpponepenaua

YcTpoiicTBo, peobpasyrolriee SHEPrHI0 IBMXKYIIEHCS )KUJKOCTH B MeXaHUYe CKYI0
SHepruto, — 3T0:

Hacoc
I'uppomorop
I'mpponpuBog,

I'mpporniepesaua
I'maponpyBoj COCTOUT MUHUMYM H3:

Hacoca u rugpomotopa
JBYX HacCOCOB ¥ OJHOI0 THPOMOTOPA
OpHoro Hacoca U JBYX THPOMOTOPOB

JIByX HacoCOB U /IByX I'JJpOMOTPOB
OO0paruMoii TMAPOMALIMHON Ha3bIBAeTCsl YCTPOHCTBO, KOTOPOE:

MokeT paboTaTh Kak HaCcOC ¥ Kak TUZPOMOTOD

MoskeTt perynrupoBaTh IIPOHU3BOAUTE/IBHOCTD
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Ne 5

Ne 10

MoKeT To/|aBaTh KUJKOCTh B 000UX HAIpPaBIeHHUSIX

[ToBbIlIaeT AaBieHWe HarHeTaHUS
I'mpponpuBog oTAMYaeTCs OT TUAPOIepesayu:

CriocobHOCTBIO pery/iMipoBaTh CKOPOCTh (YacTOTY BpallleH!s1) UCTIOIHUTETbHOTO OpraHa
CriocoOHOCTBIO U3MEHSITh BeJIMUMHY YTEUeK B HACOCE

CriocoOHOCTBIO U3MEHSTh BeJIMUMHY YTeUeK B TU[POMOTOPE
I'uapaBnvyeckuil peyKTOp BpAIaTebHOTO TUIA CITY>KUT [ITIST:

IToBbIiIeHuUsT KPYTSLLET0 MOMEHTa Y MIOHKEeHHsI YaCTOTHI Bpall|eHHs! Bajla THAPOMOTOpPa
IMToHwxKeHus KPyTsILlero MOMeHTa U TIOBbIIIeHHs] YaCTOThI BpalljeHHs1 Bajla I'HpoMoTopa
55t cHYKeHYsl YPOBHSI My/IbCaliii U KosiebaHWid B THAPONPUBO/IE

JIyist mepeiauun yacTOThI BpallleHHs U KPYTSIEro MOMeHTa 0e3 u3MeHeHHH
I'uapaBiyryeckuii My/TIBTUTTMKATOP BPAIATeIbHOTO THUITA CITYKUT JIJISL:

[ToBbIiIeHUsT KPYTSLLETO0 MOMEHTa Y TIOHKeHHsI YaCTOTHI Bpall|eHHsl Bajla THAPOMOTOPa
IMoHwKeHus KPyTsILlero MOMeHTa 1 TIOBbIIIeHHs] YaCTOThI BpalljeHHs1 Bajia I'HpoMoTopa
755t cHYOKeHYsl YPOBHSI My/IbCaliil U KosieOaHWid B THAPONPUBO/IE

[lnst lepeiauu YaCTOTHI BpalljeH st M KPYTSAIero MoMeHTa 0e3 3MeHeHHH
I'mppaBnyryeckyii Bajl BpalljaTe/IbHOTO TUIA CIIY)KUT JJIS:

INoBbImIeHUs KpyTALLEro MOMEHTA Y MIOHV)KEeHUS YaCTOThI BpallleH!s Bajia TUpoOMOTOpa
IMToHwKeHuys KPyTsILlero MOMeHTA 1 TIOBbIIIeHHs] YaCTOThI BpalljeHHs1 Bajia I'poMoTopa
55t cHYOKeHUs1 YPOBHSI My/IbCaliil U KosiebaHWid B TUAPONIPUBO/IE

[lnst iepeZiauu 4YaCTOTHI BpallieHHst M KPYTSIero MoMeHTa 0e3 u3MeHeHHH

T'uIponpUBO/, BpalljaTeIbHOTO TUTIA, B KOTOPOM pabounii 06beM ruipoMoTopa 6osbIie
pabouero o6bemMa Hacoca, sIB/ISIETCS:

I'mppaennyeckuM pesyKTOpOM
I'mppaBnyyeCcKUM My/IETUIIMKAaTOPOM
I'mppaBnryeckyvM Baiom

I'upporipuBoy coueTaeT B cebe CBOMCTBA BCEX TPEX MEPEUNC/IEHHBIX YCTPOWUCTB

T'uponpuBO/ BpalljaTeIbHOTO THTIA, B KOTOPOM pabounii 06beM Hacoca 6osblie
pabouero 06beMa TUAPOMOTOPA, SIBJISIETCS?

I'uppaBnvyeckuM pelyKTOpOM

FI/I,ELpaBJ'II/IlIECKI/IM MYJ/IBTUII/TMKATOPOM
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I'mppaBamyeckum BaioM

I'upporprBo/ coueTaeT B cebe CBOMCTBA BCEX TPEX MEPEUNC/IEHHBIX YCTPONCTB

16 21128



