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
roz Habopa rpymmsr: 2025

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

3apenyromuii kadenpoit Auapees O.B., K.T.H.

[Tporpamma paccMOTpeHa
Ha 3ace/laH11 BBITyCKaroIel Kade bl

A4 CTAPTOBBIE N TEXHUYECKHE KOMIUIEKCBI PAKET 1 KOCMHNYECKHUX AIIITIAPATOB

3aBenyromuii kadenpoii Auapees O.B., K.T.H.




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:

[IK-8 — CriocobeH pa3pabaTbiBaTh KOHCTPYKLMHM ITyCKOBBIX YCTPOMCTB, TPAHCIIOPTHO-YCTAHOBOYHOTO
000pyZOBaHuUs, CUCTEM 3alpaBKU KOMITIOHEHTaMH TOIUIMBA M CKaTbIMH Ta3aMd W CHUCTeM OOC/TyKMBaHUS

PakeThbl Ha CTAPTOBOM KOMILJIEKCE

DOopMHUPOBaHUIO KOMITETEHLIUI CITY)KUT AOCTKEHHUE CJIeyIOLINX pe3y/IbTaToB 006pa3oBaHus:
IIK-8
3HAHUA:
Ha YpOBHE TIpe/ICTaB/IeHU: TUJpPABINUeCKHe TIPOLeCChl, WX METOAbI pacuera B MeXaHHYeCKUX

CUCTeMax pPa3/IMuHOMN CJI0)KHOCTH, 0COOEHHOCTH I'U/IPOTIPUBO/OB T10 CPABHEHUIO C TIPUBO/IJAMU UHBIX THTIOB,;

Ha YpOBHE BOCTIPOW3BEJEHUS: W3yUUTh OCHOBHBIE 3JIEMEHTHI TUJPABIMUECKOTO O00OpYHOBaHMS,
MIPUHIIUITBI PacyeTa, BLIOOP U CTeH/I0BBIE UCTILITAHUS /IeEMEHTOB TH/IPABIMYeCKOro 000py/[0BaHMS;

Ha yPOBHE MOHUMAaHWSI: TIPUHLUIILI YCTPONCTBA U A€HCTBUS TUTIOBBIX TH/IPABIMYECKUX MEXaHU3MOB, UX
0COOEHHOCTH, B TOM UKCJIe, CDABHUTE/BHBIN aHaU3 C 3€KTPUUeCKUMH, MeXaHUUe CKUMHY,

MHEeBMaTH4eCKUMU U UHBIMU arperataMy aHaJIoOTUYHOTO Ha3HaueHus;

YMeHuUsi:

TEOPETUUECKHE: METO/bI pacueTa OT/e/bHBIX 37IEMEHTOB THAPABINUYECKHX CUCTeM (00OpyJgoBaHUS),
CBOOO/IHOE WCIIO/h30BaHHE CIPABOYHON U TEXHUUYECKOH JIMTEPATyphbl [ pacueTa T'M/PaB/IHUUeCKUX CUCTEM,
COCTaBJ/IeHUsI TEXHUUECKUX 3aJlaHUM Ha KOHCTPYUPOBaHUe (TIPOeKTHPOBaHMUE);

MpaKTUUeCKUe: TIPUMEHEeHre TIPOrPaMM M METOZIMK TI0 UCTILITAHUI0 THZPOMAIIIHMH, PACUeT CTaTHUeCKUX
Y TUHAMUYECKUX XapaKTePUCTHK M0 Pe3y/ibTaTaM UCTIBITAaHUH U UX aHa/Iu3;

HABbIKU:

KOPIIOPaTUBHOE O00C/TY)KMBaHUE MOITHOTO ([eCATKH KBT) 3/1eKTpOruApaBIMuecKoro 000pyoBaHus,
TPOBE/IEHUE U aHa/IU3 Pe3y/IbTaTOB YKCIIEPUMEHTAbHBIX pa00T (MCTIBITAaHUIA) 110 OTIPeZe/IeHUI0 MeXaHUUe CKUX

XapaKTePUCTUK THIPaBINYeCKOro obopyzoBaHus (THAPOMAIIMH), B TOM YHC/e [Jis COCTaB/IeHUs

TEXHUYECKOr0
3a/laHys1 Ha TTPOEKTHPOBaHUS (KOHCTPYMPOBAHHE) TH/PABINYeCKOTro 000pYI0BaHHS.



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:
¢ [TK-8 — CrniocobeH pa3pabaTbiBaTh KOHCTPYKIMU MYCKOBBIX YCTPOMCTB, TPAaHCIIOPTHO-YCTaHOBOYHOTO

O60py,£[OBaHI/IH, CUCTeM 3allpaBKW KOMIIOHEHTAMM TOIIMBA U C)KATbIMHU r'a3aMU U CUCTEM O6CJ'Iy>KI/IBaHI/IH
PakeThbl Ha CTAPTOBOM KOMILJIEKCE



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

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

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

Ay/MTOpHBIE 3aHATHS S
B KOHTaKTHOIi ¢hopme % g o
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Paspen 1. O6uyue cBeeHus 0 ruponepefayax. 1.1. YcTpoiicTBo U eficTBre CTaTHueCKUX
4 8 ruziponepesau. 1.2, Knaccudukaips cratiyeckux rugponepesad. 1.3. OcobeHHoCTH 10 2 2 0 8 20
TUJPONPUBOAOB U 06/1aCTH UX puMeHeHus. 1.4. Kiaccudukanyst HACOCOB U THAPOMOTOPOB.
4 8 Pasl:[en 2. Hacocel 1 THJpaB/IHYeCKHe ABUraTe/IH. OcCHOBHBIE Pa3sHOBHIHOCTU 29 9 2 7 20 20
POTAL{MOHHO-TTOPIIIHEeBBIX MAIlIWH.
Pazpaen 3. O6mue cBefieHus 00 00beMHBIX ruApoMaluuHax. 3.1. [Ipon3BoAUTeILHOCTD 1
4 8 pacxop,. ITosaua. KoadduimenT HepaBHOMepHOCTH nofaun. 3.2. KpyTaumii MomeHT, 18 4 4 0 14 30
MOLLHOCTb U K.I1.JJ. TH/JPOMAILINH.
PaS}lEﬂ 4. CraTnyecKkue u AUHaAMH4YeCKHe XapaKTepHUCTHKH 'H/paB/IMYeCKHUX MallluH 1
4 8 npuBojoB. 4.1. O6Liye cBeeH st O IlapaMeTpax U XapaKTepUCTHKAX TH/PONPUBO/A U ero 28 14 4 10 14 10
9/1eMeHTOB. Onpe/iesieHre XxapakTepUCTUK MaiyH. 4.2. KaBuTaloHHas XxapakTepuCcTUKa. 4.3.
HexkoTopble XapakTepUCTHUKY I'MPOMAILINH U TH/POIIPUBO/OB.
4 8 Pa3zpen 5. ITopsioK BBI00pa 0CHOBHBIX 3/IEMEHTOB rHAponpuBoja. 5.1. [Topszok Beibopa 10 4 4 0 6 10
OCHOBHBIX 3/IEMEHTOB I'IpONpuBOa.
4 8 Paspen 6. OcHOBHBIE BH/IBI TH/IPaB/IMUeCKHX MamuH. 6.1. HekoTopsle Bifibl 13 1 1 0 12 10
TUJpaBIMUeCcKUX MallWH BpaljareabHoro tumna 6.2. I'upoumiHpsL.
Bcero 3a 8 cemecTp 108 34 17 17 74 100
Bcero no gucuuninHe 108 34 17 17 74 100
3.2. JTaGopaTOpHBIi NPAKTHKYM
Ne Tema J1a00paToOpPHOro Oo0nemMm,
HOMep U HAMMEHOBdHHE pa3jie/id JUCHUII/IMHBI
n/n MNpaKTUKyMa ay/i. 4dcoB
OrnipefiesieHNe 0OCHOBHBIX
1  |Pasgen 2. Hacocel v rufpasivyecKye ABUTaTely. XapaKTepPHCTUK II1eCTePeHHOr0 7
Hacoca
> |p 4.C OnpeniesieHe 0CHOBHBIX 5
a3gesn 4. LTaTudeCKre U JuHaMHu4deCcKure
A A xapakrepuctuk I'CII-100
XdPAKTEPUCTHUKU TPaB/INUeCKUX MAIlIMH U o)
3 TIPUBO/IOB. rnpeaejeHrue OCHOBHBIX 5
xapakrepuctuk YPC
Bcero 3a 8 cemectp 17
3.3. CamocTosnTenbHas padora crygenta (CPC)
No Homep 1 HaumeHOBaHHe pasfiesa O6bem,
CopepikaHue yueOHOro 3aJaHus
n/n AUCIHUII/TUHBI JdacoB
OdopmiieHre KOHCIIeKTa 1 MOATOTOBKA K
Pazgen 1. OGimue cBejeHHs 0 bop A
1 JIEKIIUH, CaMOCTOSATE/IbHOE U3yUeHHe 8
ruaporepengadax.
ANAaKTHUUeCKHUX e JVMHUL]
O(bOpM]'IEHI/Ie KOHCII€KTa U II0/ITOTOBKA K
2 JIeKIIMH, CAMOCTOATEe/IbHOE U3yuyeHne 2
Pa3zpen 2. Hacockl v rugpaBanuecKre K, 4
ANAaKTHUUeCKUX e JWMHUL]
ABUr'aTe/In.
3 IMoAroToBKa K 1abOpaToOpHLIM paboTam, 18
odopmsieHre OTUYETOB.
OdopmiieHre KOHCIIeKTa 1M MOATOTOBKA K
Pazgen 3. O6miue cBeeHust 00 06bEMHBIX bop A
4 JIEKLJM, CAMOCTOATEJIbHOE N3yUueHne 14
rupoMaliliHax.
ANAaKTHUYeCKHUX e JWMHHUL]
O(DOPMIIEHI/IE KOHCII€KTa U II0/ITOTOBKA K
5 |Pa3gen 4. Ctatuueckue U TUHAMHYECKHE JIeKLIH, CAaMOCTOSATe/IbHOe U3yUueHue 2
XapaKTePUCTUKHU T'HIpaB/JIMUyeCKUX MAllliH U |JUAdKTHYECKUX € IMHHNLL
g |MPMBOAOB. IMToAroToBKa K 1ab0paTopHLIM paboTam, 12
oopmsieHNe OTUETOB.
7  |Pa3zmen 5. ITopsifiok BbIOOpa OCHOBHBIX OdopmiieHre KOHCTIEKTA M TTOATOTOBKA 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

34 5|6 |7 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.

‘YciioBHbIe 0003HAUCHUSA:

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:
ITK-8 CrocobeHn pa3pabaTbiBaTh KOHCTPYKIMM TMYCKOBBIX YCTPOMCTB, TPaHCIIOPTHO-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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[MacriopT doHa OLIEHOUHBIX CPeJICTB
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Pasgen 1. O0mjue KOHTP%];L:L(IE;OIFPOCH’
4 | 8 |ceemenmsio w2121 o0 8 20 P
nubdepeHIPOBaHHOMY
ryjiponepejavax.
3a4eTy
Oruert 110 JIP,
Paspen 2. Hacocbl KoHTpoJIbHBIE BOIIPOCH],
4 8 |rmppaBanyeckue 29 9 2 7 20 20 Bompocs! K
ABUTaTe/TH. nuddepeHIIPOBaHHOMY
3ayety
Pasien 3. Ofume Konmponiste soripocty,
4 8 |cBegeHus 00 00BEMHBIX 18 4 4 0 14 30 P
nubbepeHIIPOBaHHOMY
ru/jpoManifHax.
3aueTy
Pa3pen 4. Ctatuueckue v Ortuer no JIP,
AUHAMHU4YecKue KoHTpoJIbHBIE BOMPOCH],
4 8 |xapakTepMCcTHKH 28 | 14 4 10 14 10 Bonpocs! K
rU/IpaBJIMYeCcKUX MalliH nuddepeHLIIPOBaHHOMY
U MPUBOJIOB. 3a4eTy
Paspen 5. ITopsipok Borpocs! K
4 8 |BbIOOpA OCHOBHBIX 10 4 4 0 6 10  |guddepenpoBaHHOMY
3/71eMeHTOB r'H/[pONPUBOJA. 3a4eTy
Paspen 6. OcHOBHBIE BUJBI Boripocer
4 8 AR ART 13 1 1 0 12 10  |guddepenppoBaHHOMY
ru/ipaBiuvyecKuX MamMH.
3a4eTy
Bcero 3a 8 cemectp 108 | 34 17 17 74 100
Bcero mo AuCIUILIHHE 108 | 34 | 17 17 74 100
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OneHouHnble matepuaJsl o guciunaude I'NMIPOOBOPYJOBAHUE CTAPTOBBIX

KOMIUVIEKCOB

ITIK-8 - CnocofeH pazpabambieams KOHCMPYKYUuuU NyCcKo8bLX yCMpoLiCme, mpaHcnopmHo-ycmaHo8o04HO20
000pydoeaHusi, cucmem 3anpasku KOMNOHEHIMAMU MON/IUEd U CHCAMbIMU 2d3aMU U cUcmem
00c/1yscueaHus pakenbl HA CMApPMOBOM KoMI/1eKce

Ne 1

Ne 2

Ne 3

Ne 4

Ne 5

Ne 6

[TpounTaiiTe TEKCT U 3alMILKTe Pa3BepPHYThI 000CHOBaHHBIN OTBET

EcTb ruziponiprBoy, BpararesibHOro tuna. HeobXoauMo K UCTIO/THUTETbHOMY OpraHy IPUIOXKUTh
TpelOyeMbIii KPY TSI MOMEHT, HO TTPUBOJHOTO /IBUraTe/Isi C JAaHHBIM KPYTSIIM MOMEHTOM HeT,
JlaBieHKe B TH/IPOTIPUBOJIE TaK)Ke He0OX0AMMO OrpaHUUMTb. Kak MOXKHO PeIluTh JaHHYIO 3a/auy?

ITpounTaiiTe TEKCT U 3alUIINTE Pa3BePHYThIH 000CHOBAHHBINM OTBET

EcTb ruziponpuBoy BpalarebHOro Tumna. Kakoil KuHeMaTuueCcKdi apameTp paboThl THAPOIPUBO/A
TIpY TIOBBIILIEHUH Harpy3ku (KpPyTSLLero MOMeHTa Ha Bajly TMApOJABUraTe/is, epearolerocs ot
WICTIONTHWTE/IbHOTO OpraHa) U3MeHUTCs?

[IpounTaiiTe TEKCT U yCTaHOBUTE COOTBETCTBHE
[puBeauTe B cooTBeTCTBUE (HOPMYJIBI M UX Ha3BaHUs

dopmyna Hasganue

1. Q10=q1n1 A. 1eiicTBUTe/IbHBIN pacxof, TUAPOBUTaTe/Is
2.Q20=g2n20  b. TeopeTnueckri pacxof rUApOABUTATES

?Qy?i =qlnl - B. JlelicTBUTeIbHAs MPOU3BOSUTEIBHOCTD HACOCA
éy?g =q2n20 - I'. TeopeTrueckass mpOU3BOAUTE/IBHOCTb HACOCA

HquHTaﬁTE TeKCT U YCTAaHOBHUTE COOTBETCTBUE
HpI/IBeAI/ITe B COOTBETCTBHE TEPMHUHBI U UX OIIpeae/IeHns

TepMuH Onpepyenenve

A. YcTpolicTBo, CBsI3bIBaIOIIEe MeXy CoO0H MPUBOJHOM JIBUraTeb U
1. Hacoc VICTIO/THATE/IbHBIN OpraH U M03BOJISI0IIee YIIPaB/saTh CKOPOCTBIO
(uacToToi1 BpallleHus1) MOC/IeHeTo

2. B. YcTpoticTBo, ipeobpasytoliiee ruipaBIudecKyr0 SHEPTHIO B
I'mppogurarens MexaHUYeCKYrO

B. YcTpoiicTBo, npeobpa3syoiiee MeXaHHUeCKYI0 SHEPTHIO OT

3. Tuaponpuson TIPUBOJHOTO JIBUTATesIsl B TUPaBINUECKYHO

I". YcTpoiicTBo, CBS3bIBaOIIEe MeXXAy COOO0 MPUBOAHOM ABUTATE/Th U
WCIIO/THUTE/IbHBIN OpraH U He M03BOJIsIOIIee YIIPaB/IsSTh CKOPOCTHIO
(uacroToii BpallieH!s) TTOC/IeJHETO

HpOQHTaﬁTe TEKCT U YCTAHOBUTE IMOC/T1€40BATE/IbHOCTD

ITpotiecchl, COTIPOBOKIAOIIHE PAOOTy THAPOIPUBO/A. 3aTIUIIITE COOTBETCTBYIOIIYIO
MOC/Ie/IOBATeIbHOCTh UG C/ieBa HarpaBo.

1. B 3TOM yCTpO#CTBE IPOMCXOAUT TIpe0Opa30BaHue THAPABINUECKON JHEPTUHM B MEXaHUUECKYIO,
TII0C/Ie[HsIs1 IepeflaeTcsl MCII0/IHUTeIbHOMY OpraHy

2. Hacoc nepekauvBaeT KUJKOCTb
3. 2KnZKOCTh MOCTymnaeT B UAPOABUTaTesIb

4. TIpyBOHOM JBUTATE b BPAll]aeT 3TO YCTPOKCTBO

[TpouuTaiiTe TeKCT, BbIOepUTE TIPABUIBHBIN OTBET U 3alTUILINTe apryMeHThbl, 000CHOBBIBAIOIIIVE BEIOOD
oTBeTa

B peanbHOM ruzipornpuBo/ie Npy IOCTOSIHHOW YacToTe BpalljeHHs Bajla Hacoca U IOCTOSIHHOM
TeMIiepaType paboueli >KUJKOCTH C yBeJMUeHHeM JlaB/IeHHsI 4acTOTa BpallleHHsT Bajla IHpoMOTOpa
OZHO3HAYHO
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Ne 7

Ne 8

Ne 9

1. YMmeHsbllaeTcs
2. YBemuuBaeTcs
3. OcraeTcs npexxHei

4. MoxxeT BO3pacTH, a MOXKET YMEHbIIUTbCS
[IpounTaiiTe TEKCT M yCTAHOBUTE MOC/IE/I0BATENIbHOCTD
3ajiaHue 3aKpHITOT0 THIIA HAa YCTAaHOB/IEHHe N10C/Ie0BaTe/IbHOCTH (BBICOKHI YPOBEHb)

ITpotieccel, COTIPOBOKAAOLIIE pab0Ty TMAPOIIPUBO/, C YUETOM yTeueK. 3aliiliiTe COOTBETCTBYIOIIYIO
MOC/Ie/JOBaTeIbHOCTh LMGP C/ieBa HaIrpaBo.

1. NconHWTeNbHBIN OpraH NPUBOJUTCS B JBIDKEHHE
2. Hacoc nepekauvBaeT KUJKOCTb
3. IIpu 5TOM BHYTPH 3TOr0 yCTPOMCTBA BO3HUKAIOT IepBble YTeUKU

4. J)KuAKOCTb T0J, JaBleHUEeM MOCTyNaeT K 3TOMY YCTPOMCTBY, IPX 5TOM B HEM BO3HUKAIOT BTOPLIE
YTeuKU

5. I'mapogsurarens BpaiaeTcs

6. [IpuBOHOM ABUTATE/ L BPAIl[aeT 3TO YCTPOMCTBO

HPOQHTaﬁTe TeKCT, BbIGepI/ITe HpaBHJ’[LHLIﬁ OTBET U 3allUIINTe apryMeHThI, O6OCHOBLIBaIOLL[I/Ie BLI60p
OoTBeTa

B peanbHOM ruziponpHrBo/ie NpY IOCTOSIHHOW YacToTe BpalljeHHs Bajla Hacoca U TIOCTOSIHHON
TeMIiepaType paboueli >KUJKOCTH ITPY YMEeHbIIeHUH [JaB/IeHHst YaCTOTa BpallleHHsI Bajia THAPOMOTOpa

1. YMeHbll1aeTcst
2. YBemmuuBaeTcs
3. OcraeTcs npexxHeln

4. MoxeT BO3pacTH, @ MOXXeT YMEHbBILINUThCS

HquHTaﬁTe TeKCT, BbIGepI/ITe HpaBHJ'[LHLIﬁ OTBET U 3allUIINTE apryMeHThI, 06OCHOBLIBaIOU_[I/Ie BLI60p
OTBeTa

B peanbHOM ruziponpuBozie py NOCTOSIHHON YacTOTe BpallieHHs Bajla Hacoca U IIOCTOSIHHOM JlaB/1eHUN
C yBeJIMUeHWeM TeMIlepaTypsl paboueil XKUAKOCTH YacToTa BpalljeHysI Bajla THPOMOTOpPa

1. YMeHblaeTcs
2. YBemuuBaeTcst
3. OcraeTcs peKHe

4. MoxXeT BO3pacTH, @ MOXKET YMEHBIIUTbCS

Ne 10 TTpouuTaiiTe TEKCT, BEIOEPUTE MPABUIbHBIE OTBETHI M 3aMMIIINTE apTyMEHThI, 000 CHOBBIBAIOII[HE BLIOOD

OTBETOB

Kakoit 13 nepeuric/ieHHbIX ITapaMeTPOB SIBJISIeTCS TlIepeMeHHBIM MPY U3MeHeHHH YaCTOThI BpalljeHUs!
Hacoca Wiy TuipoMoTopa?

1. pabouwnii 06bem Hacoca
2. TeopeTHYeCKasi MPOU3BOUTEILHOCTh HACOCa
3. AelicTBUTe/IbHAs IPOM3BOAUTEIBHOCTh Hacoca

4. TeopeTHUeCKHi pacxo[ rMApoMOTOpa

Ne 11 TIpouwnTaiiTe TEKCT, BbIOEpUTE MMPABU/IbHbIE OTBETHI M 3aIUIINTE ApTyMEHThI, 000CHOBBIBAIOIIE BEIOOP
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OTBETOB

Kakoit u3 nepeuric/ieHHbIX ITapaMeTPOB SIBJISIeTCS TlepeMeHHBIM TPY U3MeHeHUH /1aB/ieHus B
TUPOIpUBOAEe?

1. pabouwnii 06bem Hacoca
2. TeopeTHYeCKasi MPOU3BOUTEILHOCTh HACOCa
3. AelicTBUTe/IbHAs IPOM3BOAUTEIBHOCTh HacoCa

4. [eVCTBUTENBbHBIN Pacxof, TUApOMOTOpa

Ne 12 TIpouuTaiiTe TEKCT, BEIOEPUTE NTPABUIbHBIE OTBETHI M 3alMIINTE apPTyMEHThI, 000 CHOBBIBAIOII[HE BLIOOD
OTBETOB

Kakoit u3 nepeuric/ieHHbIX ITapaMeTPOB SIBJISIeTCS TlepeMeHHBIM MPY U3MeHeHUH KPYTsIllero MoMeHTa Ha
BaJTy TH/IPOJBUTaTe/Isl B COCTaBe IUPONPHUBO/iA?

1. pabounii 06beM rUPOJBUrATE IS
2. TeopeTHYeCKast IPOM3BOJUTE/IBHOCTL HAaCOCa
3. JeficTBUTe/IbHAs TIPOM3BOUTETBHOCTL HAaCOCa

4. nefCTBUTENILHBIA PACcXo/, THAPOMOTOPa
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