MHUHHCTEPCTBO HAYKH 1 BBICILIET'O OBPA30BAHUSI POCCHUICKOM
OEJEPALIMA
(penepanbHOE rocy1apCTBEHHOE ABTOHOMHOE 0Gpa30BATENHHOE YUPENIEHHE BBICIIErO
ob6pazoBaHus
"CAHKT-TIETEPBYPI'CKUM FOCY IAPCTBEHHDBIN YHUBEPCUTET
ASPOKOCMHUYECKOI'O TTPUBOPOCTPOEHMS"

Kadenpa Ne 14

YTBEPXJIAIO
PyxoBoaurens o6pa3oBarenbHOIN IIPOrpaMMBI

JIOIL, K. T H.

Jlucr CorjracoBaHus pa60‘{cf»'x NpOrpaMMbl AU CLIUIUIMHbBI

[Tporpammy cocrasun (a)

K.T.H.,JIOLI, B.JI. Onenen

(nonKHOCTS, Y u. CTeneHb, 3BaHIe) (unnumanst, pamunns)

Iporpamma onobpena Ha 3acenanun Kaepsr Ne 14

«26» nrons 2024 r, nporoxon Ne 11

3asenyromuii kadenpoit Ne 14

K.T.H.,JIOI, B.JI. Onenen

(AOMKHOCTS, yu. CTenCHb, 3BaHILC)

A B. [llaxomupos

(innwmanst, dasivis)

/%Z&M%

(noanuce)

«26» urons 2024 r

PABOYAS ITPOT PAMMA JTUCLIATIJIMHBI

«ABHAIHOHHBIE H KOCMHYECKIHE KOMITJIEKChHIY
(Haumenosanne amcuinminsi)

[T(O,ll HaripaBJIEH s MO/AIrOTOBKH/ 09.05.01

CHICHAJILHOCTH

Haumenosanune HarpaBJICHHs HPHMQHCHMG H SKCIUTyaTauus ABTOMAaTU3HPOBAHHBIX CHCTEM
TOJArOTOBKY/ ClICMaJIbHOCTH

CIIEHHAIbHOIrO0 HA3HAYECHM

Marematuyeckoe, nporpaMMHoe U HH(OPMALOHHOE

Haumenoaune .
obecreuenne BBMHCIHTENHON TEXHUKH H
HaIpaBICHHOCTH
ABTOMATH3HPOBAHHAIX CHCTEM
Dopma 0OyueHus OyYHas
Iox npuema 2024

Canxr-Ilerep6ypr— 2024

(yu. crenenb, 3Banue)

(nozm/(b, nara) (uunmansy, pamunns)
-

3amecturens gupektopa uactutyTa Nel mo METO/teCKoi paboTe

JIOLL,K.T.H. ,(”“‘/'"’/7 . B.E. Taparyn

(nonKHOCTB, yu. CTerneHs, 3pane) ( onnm:b/‘{fa'ra) (unnunans, gpaminns)

o



AnHHOTAIUSA

JlucumnninHa « ABUALMOHHbBIE U KOCMHYECKHE KOMIUIEKCBD» BXOJIHUT B 00pa3oBaTeNIbHYIO
MIPOrpamMMy BBICIIET0 00pa30BaHMs — HPOrpaMMy CIICLMAIUTETA 110 HAIPaBJICHUIO OATOTOBKH/
creranbHocTH  09.05.01  «[IpuMeHeHre © OSKCIDTyaTalusi aBTOMATH3UPOBAHHBIX CHCTEM
CHELMAIILHOIO ~ HA3HAYEeHWs»  HANpaBIeHHOCTH  «MaremaTuyeckoe, MNpPOrpaMMHOE |
nH(OpPMALMOHHOE 00ECIIeUCHHE BBIYUCIUTENBHON TEXHHUKA U aBTOMATH3MPOBAHHBIX CHCTEM».
Jucturminza peanusyetcs kaeapoit «Nol4y.

JuciuinHa HanesleHa Ha ()OPMUPOBAHKE Y BBITYCKHUKA CJICITYFOLIMX KOMIICTCHIINI:

TIK-6 «CrnocobeH BBIMONHSTH pabOThI MO CO3/IaHHI0, MOTU(PHUKAIIMNA ¥ COMPOBOXKIACHHIO
6opToBOro 00OpyOBaHMS M KOMIUTEKTYrOIMX n3aenuii 1 BPDO B cocrase JIA»

CozaepxaHue TUCHMILUTMHBI OXBAThIBACT KPYT BOIIPOCOB, CBA3aHHBIX C H3yYCHHEM BUJIOB,
coctaBa ¥ (YHKIHMOHAIBHOTO HA3HAYEHHUS CYIIECTBYIOIIMX ABHALMOHHBIX M KOCMHYECKHX
CHCTEM, aJTrOPUTMBI WCCICAOBAHWI M aHAINW3a UX CHUCTEMHBIX CBOMCTB M (DyHKIMOHAJIBHBIX
po06ieM, MOCTPOCHHE MPOrHO3a Pa3BUTHS JIAHHBIX CHCTEM C IMOCTAHOBKOH ()YHKIMOHAIBHBIX U
(U3MKO-TeXHUYECKHUX 3aJad Ul IOCIEAYIOIEro CTPYKTYPHOTO CHHTE3a IEepPCIeKTUBHBIX
aBUaKOCMUYECKUX CUCTEM U KOMILJIEKCOB.

[IpenonaBanne AMCLUMIUIMHBI TPEAYyCMaTPUBAET Cienyromme (HOpMbl OpraHu3aLluu
yueOHOro mpolrecca: JISKIHH, 1adopaTopHble PadOThI, CAMOCTOSATEIbHAs Pad0Ta 00y4aroIIerocs.

IIporpamMmoil AMCUMIUIMHBI HPEIYyCMOTPEHBI CIICAYIONIME BUABI KOHTPOJS: TEKYLIUA
KOHTPOJIb YCIIEBAEMOCTH, TIPOMEXYTOUHAs aTTecTanus B popMe IK3aMeHa.

OOwiasi Tpy/I0EMKOCTh OCBOCHHS JMCLMIUIMHBI COCTABIISCT 5 3a4eTHBIX eauHuL, 180
YacoB.

SI3b1K 00yHUEHHS IO TUCIUILTHHE KPYCCKHUIA »

1. TlepedyeHb MIaHUPYEMBIX PE3yJIbTATOB O0YUYEHHS 11O AUCLHUILIHHE

1.1. llenu npemomaBaHus TUCIIMIUTHHBI

Lenplo mpernogaBaHusi JUCLMIUIMHBI  SIBJISICTCS  M3YYCHHE BHJOB, COCTaBa U
(DYHKIHOHAIBPHOTO HA3HAYEHUS CYIISCTBYIOUIMX aBHALMOHHBIX M KOCMHYECKHX CHCTEM,
HCCIIEIOBAHUE M aHAM3 MX CBOWCTB, HpoOieM (YHKLIHOHHUPOBAHHS, HAa OCHOBE HABBIKOB
aHaln3a aBUALMOHHBIX M KOCMHYECKHX CHCTEM (DOPMHPOBAHHE Y CTYICHTOB KOMIICTCHLIHI
MOCTPOCHMSI TPOTHO3a Pa3BHTHS JAHHBIX CHUCTEM, CTPYKTYPHOTO CHHTE3a IEPCIEKTUBHBIX
AaBUAKOCMUYECKUX CHUCTEM M KOMIUIEKCOB C IOCTAHOBKOW (DYyHKIMOHAJBHBIX M (U3HKO-
TEeXHHYECKUX 3ahad. JIMCUMIUIMHA BXOAUT B COCTaB 4YacTH, ()OPMHPYEMOH YyYaCTHHKaMHU
00pa30BaTeNbHBIX OTHOIICHU, 00pPa30BaTENbHON MPOTPaMMBI BRICIIEr0 0Opa3oBaHusl (nanee —
OIT BO).

1.2. JlucuumiavHa  BXOOUT B  COCTaB  4acTd, (opMuUpyeMod  ydacTHHKaMu
00pa3oBaTeNbHBIX OTHOIICHUI, 00pa30BaTeIbHON MPOrpaMMbl BhICIIEro oOpa3oBaHus (nanee —
OIT BO).

1.3. TlepeueHb IulaHUPYEMBIX PE3yJILTATOB O0YUYEHHMS 10 IUCLUHUIUINHE, COOTHECEHHBIX C
IJIaHUPYyeMbIMH pe3yiabTatamu ocBoeHust OIT BO.

B pesynbrare n3ydeHus AMCUHMILIMHBI 00YYaIOIUIMIACS JODKEH 00J1agaTh CIACAyIOIIUMU
KOMIETCHIMSIMU WM MX YacTIMH. KOMIeTeHIH ¥ MHIUKATOPBI UX JOCTHKECHUSI PHBE/ICHBI B
Tadumue 1.

Ta6auua 1 — [lepeueHb KOMIETESHIMNA M MHIMKATOPOB HX JIOCTHKCHUSI

Kon u
Kateropus (rpynna) Kon 1 HauMeHOBaHME MHANKATOPA JOCTHXKEHUS
KOMIETEHIUU HAMMCHOBAHIE KOMIIETEHLIUH
KOMIETEHLUI
I1K-6.3.1 3HaTh cocTaB 6OPTOBOr0 000PYA0BAHNUS
I1K-6 Cnocoben u uHGOpPMaIMOHHBIE CHCTEMBI JIA
BoIONHATH pabotel | [TK-6.Y.1 ymeTs npou3BoaAnTh aHAIH3 U
0 CO3/JJaHHIO, CHCTEMATH3AaLMIO JAHHBIX 110 Pe3yJIbTaTaM
MoaupuKauy 1 UCIIBITAHUH, SKCIIEPUMEHTAIbHBIX IPOBEPOK U
IpodeccronanbHbIe | CONPOBOKACHHIO 0TpabOTKH KOMIUIEKTYIOMUX u3nenuit u bPDO
KOMIIETEHIIUN 60opTOBOrO I1K-6.B.1 Bnazsets pa3paboTKOi pekoMeHAaluii
00opynoBaHUS U o ontuMu3zaruu BPO0O ¢ yaeTom KOMIOHOBKY U
KOMIUIEKTYIOIHUX YCJIOBHIT DKCIUTyaTaluu
m3nesmii 1 BPOO B | IIK-6.B.2 Bnagers pa3paboTKOH NpeaaoKeHuii 1o
coctase JIA COBEPIICHCTBOBAHUIO KOMIUIEKTYIOIINX U3IEIIUI
u BP0 B coctase JIA

2. Mecro aucuumiuHsl B crpykrype OI1

JlucuumirHa MOKeT 0a3UpOBaThCS HA 3HAHUAX, PaHEE MPUOOPETEHHBIX 00YYAIOIINMHUCS
[PH U3YYCHUH CIICAYFOINX AUCLUIIINH!

— Wudopmaruka

— DIeKTpOHHUKA

— DIIeKTPOTEXHUKA

3HaHUs, NOJIyYEHHBIE NIPU W3YYCHWM MaTepHana JAHHON IUCLMIUIMHBI, MMEIOT Kak
CaMOCTOSTENBHOE 3HAYCHNUE, TaK U MOT'YT HCIIONIB30BATHCA IIPU U3YYECHHUH IPYTUX AUCIHILIAH:

— BopToBBIC BEIYUCIUTEIBHBIE CCTH

3. OObeM u TPYAOEMKOCTb TUCLUTITHHBI
JlanHble 00 00mEeM o0beMe MUCLUIUIMHBI, TPYAOEMKOCTH OTIEIBbHBIX BHIOB Y4eOHOMN
paboThI IO TUCHHUILTHHE (M pacIpe/ieieHIe 3TON TPYAOSMKOCTH [0 CEMECTPaM) MPEACTABICHBI B
TabauIe 2.

Tabnuia 2 — O6beM U TPYA0EMKOCTh JUCIIUIITHHBI




TpynoemMKocTh 10
Bun yue6Hoii paboThI Bcero cemMecTpam
Ne8
1 2 3
Oowasn mpyooemkocms OuUCYURIUHDL, 5/ 180 5/ 180
3E/ (4ac)
H3 Hux uacoe npakmuueckoii n0020MoeKu 34 34
Ayoumopnule 3auamus, BCETO 4ac. 68 68
B TOM YHCIIE:

nekiwmu (J1), (dac) 34 34

npaktiuyeckue/cemunapckue 3austust  (113),

(1ac)

naboparopusie padotsl (JIP), (1ac) 34 34

KypcoBoii mpoekT (padora) (KII, KP), (uac)

JK3aMeH, (Jac) 36 36
Camocmoamenvnasn paboma, Bcero (dac) 76 76
Buo npomesicymounoii ammecmayuu: 3a4er,
mudd. 3ager, sx3amen (3auer, dudd. 3ay, OK3. OK3.
DK3.*¥)

r
IIpumedaHne:  kaHAMIATCKHUIT 9K3aMeH

4. CopnepikaHHe AUCUUIUTHHBI
4.1. Pacnpenenenne TPyJO€MKOCTH AUCIUILTAHEI 110 pa3fesiaM U BUAaM 3aHITHN.
Paznenbl, TeMbl AUCUMIUIMHBI U UX TPYJOEMKOCTb MPUBEACHBI B Tabnuie 3.

Tabnuia 3 — Pa3mensl, TeMbl JUCHHUIUIAHBI, HX TPYA0EMKOCTh

cucteM. OyHKIMHU, CTPYKTYPBI M KiacCU(HUKALMS aBUALIMOHHBIX,
paKeTHO- KOCMHYECKUX W aBUAKOCMUYECKHX CHCTeM. PakeTHble
KOMIIJICKChI BOGHHOTO Ha3HAUCHHSI.

2 VenoBust (GpyHKIMOHHPOBAHHS ABHALMOHHBIX M KOCMHYECKHX
cucrem. @usuka armocdepsl u reorH(GOPMALMOHHOE TIOJE.
®usuka armocdepst. I'eonndopmannonnoe noiue. dusnueckue
OCHOBBI TEPMOJIMHAMHUKH U adPOJMHAMHKHU. 3aJa4d AUHAMHUKU
nonera. TepmomuHamuka. AspoauHaMuka. Jl[MHamuKa IMonera.

AbspoauHaMHU4ecKue HCCIICI0OBAHUS. Ycnosus
(YHKIIHOHUPOBaHUS KOCMHYECKHX  aIllaparoB. Bamaun
KOCMHUYECKOM 0a/UIMCTUKK U HABUTALIMH.

3 MuxenepHbIit aHaan3 aBHAIMOHHBIX CHCTEM. Bunasr

JeTaTeNbHBIX  ammaparoB.  KOHCTpyknus — caMoieToB |
BEpPTOJNIETOB. JIBUTaTenM CcaMOJIETOB M BEpTOJIETOB. Teopus
ABHALMOHHBIX IIOPIIHEBHIX jaBUraTtenei. Teopus peakTHBHBIX
nBurareneil. MyHKIMOHANBHBIE W 00ECIICUNBAIONINE CHUCTEMbI
JeTaTeNbHbIX amnmaparoB. BopToBble cHCTEMBI JIeTaTeIbHBIX
annapaToB. ABHOHHKA. ASPOJIPOMBI M CHCTEMa YIPaBICHHS
BO3JIYIIHBIM JIBIDKEHHEM. ABHAILIMOHHOE BOOPYKEHHE U CHCTEMBI
00eBOr0 yrpaBJICHUsL.

4 MuxeHepHbI aHaIM3 KOCMUYECKHUX CHCTEM. XapaKTepUCTUKU
pakeT-HocuTelle W pakeTHple jaBurarend. KoHcTpykims
KOCMHYECKHX annapatroB. BopToBbIE CHCTEMBI KOCMHYECKHX
anmaparoB.  OpueHTanus M YNPaBICHHE  JBIXKCHHEM
KOCMHMYECKHX amnaparoB. BHellHe TpaeKTOpHble H3MEpPEHUs.
CrHyTHHKOBBIE HABUTAlIMOHHBIE CHCTEMBL. KocMompombl U
UH(PPACTPYKTYpa KOCMUYECKOH OTPAcIIH.

4.3. IlpaktHueckue (CEMUHAPCKHE) 3aHATUS
TeMbl IpaKTHYECKUX 3aHATHIA U UX TPYAOSMKOCTh [TPUBEICHBI B TA0IHIIE 5.

Tabnuua 5 — [IpakTuuecKue 3aHATHs U UX TPYJIOEMKOCTh

N3 Hux No
Ne | Tewmsl npaktudeckux | Dopmbl mpakTHIeCKuX | TpPyAOeMKOCTh, |MPaKTUYECKOH |pa3mena
n/n 3aHATHI 3aHATHH (gac) MOJITOTOBKH, | JUCIIUATI

(aac) JIUHBI

YueOGHbIM IUIaHOM HE MPEeSyCMOTPEHO

Paznenbl, TeMbl JUCHUILIMHBI Jexuwm | 113 (C3) JIP ‘ KIL ‘ CPC
> (gac) (gac) (gac) (gac) (gac)
Cemectp 8
Paszpen 1. CTpyKTypbl 1 KiaccuduKanus ] 2
ABUALIMOHHBIX U KOCMHUYECKUX CHCTEM
Paznen 2.YcnoBust GyHKIHOHUPOBAHUS ] 2
aBUALIMOHHBIX U KOCMHYECKUX CHCTEM
Pa3znen 3. HkeHepHBIil aHANIN3 aBHALIMOHHBIX ] 34 70
CHCTEM, JacTh 1
Paznen 4. IHxeHepHbIi aHAIN3 KOCMHUYECKHUX 10 2
CHCTEM, 4acTh 2
HUroro B cemectpe: 34 34 76
Hroro 34 0 34 0 76

Bceero

IIpakTuyeckass MOATOTOBKA 3aKIIIOYAeTCs B HEIMOCPEACTBEHHOM  BBINOJIHEHUH
00y4aroUMMHUCS  OMpPEACNCHHbIX  TPYAOBBIX  (YHKIMH,  CBsI3aHHBIX ¢ Oynaymieit
PO(ECCHOHANBHON AESATEIEHOCTEIO.

4.2. CopeprxaHue pa3ieioB U TeM JICKIIUOHHBIX 3aHATHUIL.
Conep>xaHue pa3/eiioB U TE€M JIEKIIMOHHBIX 3aHSATHH NPHUBEICHO B Tabnuie 4.

Tabnuua 4 — CoaeprkaHue pa3/IesioB M TEM JICKIIMOHHOTO MK

4.4. JlaGopaTopHble 3aHATUS
TeMmbl 1a00paTOPHBIX 3aHATHI U UX TPYAOSMKOCTh [IPUBEICHBI B TA0IHIIE 6.

Tabauua 6 — JlaGopaTopHble 3aHATUS U UX TPYJOEMKOCTb

Howmep paznena Ha3Banue u conepxanue pa3elioB U TeM JEKIIMOHHBIX 3aHATHHA

1 CrpyKTypsl W Kiaccu(UKANUs aBHAIMOHHBIX U KOCMHYECKHUX
cucreM. Ilonsrue, BuAbl M cBoicTBa cucreM. OOwias Teopus

W3 Hux Ne
ifn HanvenoBanne 1aGopaTopHEIX paGoT pr”z’j;‘;"c“” “rfj;f;‘;‘;;‘:g“ Eﬁfﬁ
(gac) JIVHBI
Cemectp 8
M3mepenue cKOpocTH Tra3oBOro IOTOKa. 11 2
Uccnenopanue  xapaktepuctuxk  IIBJI B




YCJIOBHUAX CKOCA MOTOKa

HUccrnenoBanne morpaHuyHOro cios. Pacder 11 2
cuibl  TpeHus. McciienoBaHue  OTPHIBHOTO
00TEeKaHUs Tell

2002 r. MAH

Ormpenenenne a>pOAMHAMUYECKHX 12 2
XapaKTEPUCTUK HECYLINX MOBEPXHOCTEH

629.7 K65 | KoHCTpyKIUS H TPOSKTHPOBAHUE
ABUAIIMOHHBIX I'a30TypPOMHHBIX ABUIaTENCH.
C.A. Boionos; 10.U. I'yces; A.B. Kapnos.
Mammnoctpoenue. 1989.

Bcero 34

4.5. KypcoBoe npoekTrpoBaHue/ BBIOIHEHHE KYPCOBOH pabOThI
V4eOHBIM [IIAHOM HE HPEAYCMOTPEHO

4.6. CamocrosiTenbHast paboTa 00y4aromuxcst
Bupr camocTosTennsHOM paboThI U €€ TPYA0EMKOCTh IPUBEICHBI B TabHIIE 7.

Tabmuma 7 — Bujsl camocTosITeNnbHON paboThL B €€ TPYJOeMKOCTh

. Bcero, | Cemectp 8,
Bun camocrostensHOM paboTh
qac 4ac
1 2 3
W3yueHne TeopeTHIecKoro MaTepuana
35 35
gucimnibl (TO)
Kypcosoe npoekruposanue (KII, KP)
PacuerHo-rpaduueckue 3amanus (PI'3)
Bemonnenne pegepara (P)
[loaroroBka k TeKynieMy KOHTPOJIIO 35 35
ycrneBaemoctr (TKY)
Jomamiuee 3aganue (J13)
Kontponbablie pabotsl 3a04ankoB (KP3)
IloaroroBka k MpoMekKyTOUHOM 6 6
arrectaiuu (I1A)
Bceero: 76 76

5. TlepeueHb yueOHO-METOINUECKOTO O0ECIICUCHHUS
JUTSL CAMOCTOSITENbHOM paboThl 00YYarOIIUXCSI 10 UCUHUILTHHE (MOJIYJII0)
VueGHO-METONMYECKHE MaTepUasbl [Jisi CAaMOCTOSATEIbHOH paboThl 00YyYaIOIMXCsl YKa3aHbI B
ma. 7-11.

6. TlepedeHb MeYaTHBIX U AIEKTPOHHBIX YICOHBIX U3AAHHUIA
IlepedeHp neyaTHBIX U AIEKTPOHHBIX Y4EOHBIX W3AaHUI TIPUBECH B Tabnuie 8.
Tabmuna 8— [lepeueHpb MEYaTHBIX M JICKTPOHHBIX YUEOHBIX M3IaHUI

Kounctpyxuus Beproneros. C.H. Jamun. C.B.
Muxees. Mocksa. U3n. MAU. 2001 ¢

BepronerHsle ra3o0TypOUHHbIE ABUTATEIH.
Tox. pex. IIpod. B.A. I'puropsesa. B.A.
ITonomapeBa. MockBa. MammHOCTpOEHUE.
2007 r

7. IlepedeHb 3/IEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB
“H(POPMAIIMOHHO-TEIEKOMMYHHKAOHHOU ceTH «HTepHeT»
[epeuens 3JIEKTPOHHBIX 00pa3oBaTeIbHBIX pecypcoB MH(POPMAIIMOHHO-
TEJIEKOMMYHHUKAIMOHHOH cetn «lHTepHeT», HEOOXOIMMBIX JUIS OCBOCHHS JHUCIUIUIMHBI
npuBeieH B Tabmuie 9.

Tabmuna 9 — IlepeueHb 9NIEKTPOHHBIX O00pa30BATENbHBIX PECYPCOB HH(POPMALMOHHO-
TEJICKOMMYHHUKAIIMOHHOHU cetn «HTepHeT»

URL agpec HaumenoBanue
https://history.nasa.gov/diagrams/apollo.html | NASA
http://favt.ru PocaBuanus
http://federalspace.ru Pockocmoc

8. Tlepedyenb nHPOPMALIMOHHBIX TEXHOJIOTHIT
8.1. IlepedeHp MPOrpaMMHOTO OOECIIEYEHHs, HCIIOJIB3YEMOr0 MpPU OCYIIECTBICHUU
00pa30BaTEILHOTO MPOIIECCa MO TUCLMILTHHE.
IepedeHs MCIONB3YEMOro NPOrpaMMHOro obecreueHus npeacTasieH B Tabauue 10.

Tabmuua 10— Ilepeuenp nporpaMMHOro obecrieueHust

Ne ii/m HaunmenoBanue

He npeaycmotpeHno

Mudp/ KormiecTBo 9K3eMILIIPOB B
URL anpec bubnuorpaduueckas ccplika OUOIMOTEKE

(KpOMe 3NIEKTPOHHBIX IK3EMILLIPOB)

8.2. Ilepeuenn MH(POPMALMOHHO-CIIPABOYHBIX CHCTEM,UCIIONb3YEMBIX npu
OCYIIECTBIICHUH 00pa30BaTEIbHOTO MPOLECCa 110 AUCLHUILUINHE

[lepeyenp ucnonb3yeMblX HH()OPMALMOHHO-CIIPABOYHBIX CHCTEM IIPEACTABICH B
Tabyumue 11.

Tabnuua 11— IlepedeHp HHPOPMALIMOHHO-CIIPABOYHBIX CHCTEM

Ne ii/m HaumenoBanue

He npexycmoTpeno

629.7 K86 | DneMeHTHI KOHCTPYKIIMHA OCHOBHBIX YacTel
JIA.T.C. KynpsBues. 1977.

629 K63 KonctpynpoBanue u npoeKTupoBaHHe
Hecymux nosepxHocreit JIA. B.A. Komapos.
Camapa. 2002

629.7 A94 | Adanacees ILII. JlerarenbHble anmapaTsl.

9. MatepuanbHo-TexHHYEeCKas 0a3a
CoctaB  MaTepHaNbHO-TEXHUUYECKOH  0a3bl, HEOOXOAMMOH [UIi  OCYIIECTBICHHS
00pa30BaTeILHOrO MPOoIIecca MO TUCLMILTHHE, IPEACTaBIIeH B Tabauuel 2.

Tabmuma 12 — CoctaB MaTepHanbHO-TEXHUIECKON Oa3bl




Ne HaunmMenoBanune cocTaBHOM yacTu Howmep aynuropun
/o MaTepHaIbHO-TEXHUYECKON 0a3bl (Ipr HEOOXOIMMOCTH)

OrieHKa KOMIIETEHIN

XapakTteprcTiKa c(hOpMHPOBAHHBIX KOMIIETCHIIVI
5-Ga/uTbHas IKaIa paKTep bopmp

MyneTHMeaitHAS JIEKINOHHAS ayAUTOPHSI

2 | Crenuanu3upoBaHHas J1abopaTopust «A3pOAMHAMUKA K
JIMHAMHKa TI0JICTa

10. OrueHouHbIEe CPEACTBa VIS IPOBEICHUSI IIPOMEKYTOUHOI aTTeCTalluu
10.1. CocTaB OIEHOYHBIX CPENCTBAJIS MPOBEACHUS IPOMEKYTOUYHOH AaTTECTaluu
00yJaroumxcs Mo JUCHUIUIMHE pUBeIeH B Tabuie 13.
Ta6muna 13 — CocraB OLIGHOUHBIX CPEJICTB JUIsl IPOBEICHHS IIPOMEXYTOUHOH aTTeCTaluu

— obyyaromuiicss He YCBOWJI 3HAYMTEIBbHOM YacTH MPOrPaMMHOIO
Marepuaa;

— JOIyCKAeT  CYyLIECTBEHHbIE  OMIMOKM W HETOYHOCTH  IPU
paccMoTpeHuH npoblieM B KOHKPETHOM HaIpaBJICHHY;

— HCTIBITHIBAET TPYJHOCTH B PAKTHYECKOM MPUMEHEHUH 3HAHUH;

— HE MOXKET apryMEHTHPOBATH HAYUYHBIE MTOJIOKEHHS;

— He (HOPMYJIHPYET BHIBOJOB M 0000IIEHHUIA.

«HEYJIOBIIETBOPUTEIHHOY
«HE 3a4TCHO»

Bun HpOMC}I(yTO‘IHOﬁ aTTéCTalun HepequL OLCHOYHBIX CPECACTB

10.3. TunoBble KOHTPOJILHBIC 33aHUS WIIH UHBIC MAaTCPHAIIBI.
Bompocs! (3agaun) 1uis 9K3aMeHa Mpe/cTaBieHbl B Tabmuie 15.
Tabmnuua 15 — Bonpocs! (3a1a4n) Aist 9K3aMeHa

DK3aMeH Crucok BOIIPOCOB K 9K3aMCHY

10.2. B kadecTBe KpHUTEpHUECB OICHKA YPOBHA C(HOPMUPOBAHHOCTH (OCBOCHHS)
KOMITETCHIIMH OOYYalOIIMMHUCS TPUMEHSIETCS S5-0ajuibHasl IIKana OLEHKH C(HOPMHUPOBAHHOCTH
KOMITETEHIINH, KOTOpas pHuBeAeHa B Tabnuie 14. B TeueHne cemecTpa MOXKET HCIIOIb30BATHCS
100-0aybHast — mKajma — MOIYJIBHO-DEHTHHIOBOW  CHCTEMbl  YHHMBEPCHUTETa,  MpaBHia
WCIIOJIB30BAaHKs KOTOPOI, YCTaHOBJIEHBI COOTBETCTBYIOLINM JIOKAIBHBIM HOPMAaTHBHBIM aKTOM
I'YAIL
Tabnuua 14 —Kpurtepun oneHKH YpOBHsI C)OPMHUPOBAHHOCTH KOMITETSHIMI

Kon

Ne /mt Ilepedens BormpocoB (3a1a4) Uis 9K3aMeHA
WHHMKATOpa

[TepBblii 3aKOH TEPMOIMHAMUKH IK-6.3.1

Bropoii 3aKoH TepMOAMHAMUKU [K-6.Y.1

AnmabaTudeckuii mpouecc T1K-6.B.1

CranpapTHas atMocdepa. [1K-6.B.2

[onnas Gapomerpuyeckas Gpopmyna.

Bapuueckas cTryneHp

Temmneparypa TP/ T3

R[N [ (W ([N |[—

ITporpammel perymuposanus TP/]

OrieHKa KOMIIETEHIMNA

XapaKkTeprucTrKa CPOPMUPOBAHHBIX KOMITCTCHIIUMN
5-0baiutbHas IKaia paKTep (bopmrpo

]

3akonb! Kemiepa

—_
(=]

3akoH BCEMUPHOI'O TATOTCHMUSA.

— oOyyaronuiicsi TIy0OKO M BCECTOPOHHE YCBOWIJI MPOrpaMMHBIi
MarepHa;

— YBEPEHHO, JIOTHYHO, [OCIIEOBATEIBHO U IPAMOTHO €0 H3JaracT;

— ONMUPAsCh HA 3HAHUS OCHOBHOW M JIOTOJHHUTEIBLHON JIUTEPATYPHI,
TECHO MPUBA3BIBACT YCBOCHHBIC HAYYHBIC MONIOKEHHS C MIPAKTHICCKON
JeSATENbHOCTBIO HATIPABJICHUS;

— yMeJl0 00O0CHOBBIBAET M apIyMEHTHPYET BbIBUIAeMbIC UM HIICH;

— JIEJIaeT BLIBOJILI U 0000IIEHNS;

— cBOOO/IHO BJIAJICET CHCTEMOI CIICHUATN3UPOBAHHBIX OHSATHI.

«OTIIMYHO»
<«Ga4TCHO»

—
—_

HpI/IHLII/Il'I JICUCTBUS CITYTHUKOBBIX HABUTAITUOHHBIX CUCTEM.

—
[3S)

JlonmiepoBckuii H3MEPUTENb YIJIa CHOCA U CKOJIBKEHHS

—
W

[IpuHuun neicTBUs THPONOIYKOMIIAca.

—_
~

HckyccTBeHHast ycToitunBocth JIA.

—
W

Bunel koHCTpYKIHi Kopmyca oTceka KA

[
(=)}

[Iporpamma Habopa momHOCTH BepToaeTHoro I'TJT

—
3

[Iporpamma Habopa mourHoct BeproierHoro I'T/1.

— 00yJaronuiics TBEPAO YCBOWI IPOrpaMMHBII MaTepHall, TPaMOTHO H
0 CyWIECTBY M3/araeT ero, ONHPasCh Ha 3HaHUS OCHOBHOM
JIUTEPATYPBI;

— HE JIOMYCKACT CYIIECTBEHHBIX HETOUYHOCTEIT;

— YBSI3BIBACT YCBOCHHBIC 3HaHHMS C MPAKTHYECKOHW JESTEIbHOCTHIO
HAIpaBIICHUS,

— apryMEHTUPYET Hay4HbIC MTOJI0KCHHS;

— JIeJIaeT BBIBOJIbI U 0000IICHNS;

— BJIAJICET CUCTEMOM CIICLMATM3UPOBAHHBIX MOHITHH.

«XOpOULIO»
«3a4TCHO»

—_
oo

(Da3I/IpOBaHHI:I€ AHTCHHbIC PCIICTKH.

—
o

ACI/IHXpOHHLIe 1 CUHXPOHHBIC 3JICKTPUYCCKHUEC MALIMHBI.

[N
(=]

Uro Takoe «onpeneneHue opueHTamu KA»?

Bomnpocs! (3agaun) 1is 3auera / qudd. 3adera npecTaBiaeHsl B Tadmune 16.
Tabnuia 16 — Borpocs! (3amaun) asist 3auera / nudd. 3auera

Koxn

Ne i/ Ilepeuens Bompocos (3amay) mist 3auera / nud@. 3auera
P P (3an24) 1 udd WHHMKATOpa

— 00y4aroLHMIACS YCBOWJI TOJILKO OCHOBHOI MpPOrpaMMHBIII MaTepuar,
[0 CYLIECTBY H3JIaraeT ero, OMMpasich Ha 3HAHHUSA TOJIBKO OCHOBHOM
JIUTEPATYPBI;

— JIOMYCKAeT HECYIECTBEHHbIC OMINOKU U HETOYHOCTH;

— HCTIBITBIBAET 3aTPyIHEHHs B HPAKTHYECKOM NPUMEHEHMH 3HAHHI
HAaIpaBJICHUS;

— c1a00 apryMEeHTUPYET HAay4HbIC TTOJ0XKESHUS;

— 3aTpyAHseTCs B ()OPMYJIMPOBAHUH BBIBOJIOB U 0000IICHNIH;

— YaCTHUYHO BJIAJICET CUCTEMOH CIELMATM3UPOBAHHBIX MOHSITHH.

«yIOBJIETBOPHUTEIIEHOY
«3a4TEHO»

YueOHbIM IJIAHOM HE NPEelyCMOTPEHO

Ilepeuens TeM [yIsi KypcOBOTO IPOEKTUPOBAHUS/BBINOIHEHHS KypcOBOH paboTh
npejcTaBiceHsl B Tabuie 17.
Tabmauua 17 — IlepeyeHb TeM J1J1si KypCOBOrO NPOSKTUPOBAHHS/BBITIOJIHEHUS] KypCOBOH paboThI

No /i IprumepHsIil HepeyeHb TeM [ KypCOBOTO MPOEKTUPOBAHUS/BBINOTHEHHUS
- KypcoBOi paboThl

Y4eOHBIM IJTAaHOM HE TPEYCMOTPEHO

Bompocsl 1y mpoBeAeHHS INPOMEXYTOYHOH AaTTeCTalld B BHAE TECTUPOBAHHS
npejcTaBieHsl B Tabiue 18.




Tabmuna 18 — [IpumepHsIii Iepe4eHb BOIIPOCOB VISl TECTOB

Kox

Ne n/n ITpumepHBIii TepedeHb BONPOCOB [UIs TECTOB
HMHIMKATOpa

IlepeueHb TeM KOHTPOJBHBIX PadOT MO AMCLMIUIMHE OOY4YaroUIMXCs 3a04HON (HOPMBI
00y4eHus, Ipe/ICTaBIeHb! B Tabuue 19.

Tabnuua 19 — [lepeueHb KOHTPOJIBHBIX PAOOT

Ne n/n IlepedeHb KOHTPOJIBHBIX PadOT

He npexycmoTpeHo

10.4. Metonnyeckue  Marepuajbl,  ONpEACISAIOIIME  HPOLEAYpbl  OLEHHBAHUS
WH/INKaTOpPOB, XapakTEPHU3YIONIMX JTambl (OPMUPOBAHHMS KOMIICTEHIMH, CoJIepkarcsi B
JIOKAJIbHBIX HOpMAaTHBHBIX akTax [ YAII, permaMeHTHPYIOIMX TOPSIOK H MPOLEeIypy
MIPOBEJCHUS TEKYILEro KOHTPOJISI yCIIEBAEMOCTH M IIPOMEKYTOYHOW aTTECTallMM O0Y4arOIINXCs
I'YAIL

11. Meroauueckue YKa3zaHus AJist o6yqa}omnxc;{ 110 OCBOCHHUIO JUCLUITIIMHBI

11.1. Meroguueckue yka3zaHusi sl OOy4YarOUIMXCS MO OCBOCHHIO JIEKIIHOHHOTO
MaTepuana

OCHOBHOE Ha3HAYCHHE JIEKIMOHHOTO Marepuaia — JIOTMYECKH CTPOWHOE, CHCTEMHOE,
riyOoKoe M SICHOE M3JI0KEeHHe yueOHoro marepuana. HazHaueHue COBPEMEHHOH JEKIMU B
paMKax AWUCIMIUIMHBI HE B TOM, YTOOBI IOJYyYUTh BCIO MH(OPMAIHMIO IO TEME, a B OCBOCHHHU
(byHIaMEHTANBHBIX OpPOOJEeM AMCLMIUIMHBI, METOAOB HAy4YHOrO IIO3HAHHUS, HOBEHIINX
JOCTWKEHHH Hay4HOW MbICIU. B yueOHOM mporecce JIEKIHs BBITOIHIET METOI0JIOTHYECKYIO,
OpraHu3alHOHHYI0 U HH(OPMauMOHHYI0 QyHKIMH. JIeKIHs packpblBaeT MOHSITUIHBINA ammapat
KOHKPETHOI 005acTu 3HaHus, e€ NpoOieMbl, JaeT LEeJNbHOE MPEACTaBICHHE O AWUCLUILUIMHE,
MTOKa3bIBAET B3aUMOCBSI3b C JPYTHMMHU JTUCLHUIIMHAMU.

[lnanupyemMble pe3ysIbTaThl IPH OCBOCHUH 00YYaIOIIMMHKCS JEKIIMOHHOTO MaTepuaa;

— TOJNyYeHHE COBPEMEHHBIX, IEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAaHHH, YpPOBEHb
KOTOPBIX ONpeessieTcs LIeJIeBOM YCTAHOBKOM K KaXK10i1 KOHKPETHON TeMe;

—  TOJIyYeHHE OIbITa TBOPUECKOW pabOThI COBMECTHO C MPETOaBaTeNIeM;

— pa3BuTHE NPO(ECCHOHATBHO-ICIOBBIX  KAa4ecTB, JIIOOBHM K IpEeaMETy |
CaMOCTOSTEIBHOTO TBOPUECKOTO MBIIUICHHS.

— TOsBJICHHE HEOOXOAMMOTO HHTEpeca, HEOOXOIUMOTO JJIsi CAMOCTOSITENIbHON paboThI;

— TMOJyYeHHE 3HAHMH O COBPEMEHHOM YPOBHE pa3BUTHSI HAYKHM M TEXHHKH H O
MPOTHO3€ UX Pa3BUTHS Ha OmKkaiiime roapr;

— HAYYUTBCS METOAMYECKH 00pabaThiBaTh MaTepuai (BBIACIATH IJIaBHBIC MBICIH H
MOJIOXKEHHs, TPUXOJUTh K KOHKPETHBIM BBIBOAAM, MOBTOPSTH MX B  Pa3IMYHBIX
(bopMyIIpoBKax);

— MOJIy4eHHE TOYHOrO OHMMaHHUS BCEX HEOOXOIUMBIX TEPMHHOB U ITOHSATHH.

JleknMOHHBIN MaTepuan MOXKET CONPOBOXKIATHCS NEMOHCTpAIlMel CIAaHlIoB |
HCIIOJNB30BAaHUEM  DA3JaTOYHOrO MaTepuana Ipu IPOBEAECHMH KOPOTKHMX AMCKYCCHH 00
0COOEHHOCTSIX MPUMEHEHHS OT/ACNBHBIX TEMATHK 110 JUCIUIIINHE.

11.2. Meroanueckue ykasaHus Uil OOYy4YarOLIMXCsl 10 BBIMOJHEHUIO J1ab0opaTOPHBIX
pabot

B xonme BbIMONHEHHS 1a0OpaTOpHBIX pabOT oOydYaroluMiics ODKeH YIIyOuTh H
3aKpeNnuTh 3HAHUS, NPAKTHYECKHE HABBIKH, OBIAJETh COBPEMEHHOW METOAHKON M TEXHHUKOM
9KCIEPHMEHTAa B COOTBETCTBHH C KBATH()UKAIMOHHOW XapaKTEPHCTHKOW OOYYaroIIerocs.

BeinonHenue 1adopaTopHbIX pabOT COCTOUT U3 IKCIEPHMEHTAIbHO-IPAKTHYECKOH, pacueTHo-
AHAIMTHYECKON YaCTeH U KOHTPOJIBHBIX MEPOIPUSTHIH.

BeinonHenue s1abopaTopHbIX paboT 00ydaromMMcs SIBISETCS HEOTHEMIIEMOH YacTblO
U3y4yeHUs] AUCLUIUIMHBI, ONpeleseMoi ydeOHbIM IIJJaHOM, M OTHOCHTCS K CpEICTBaM,
00€eCIeYnBAIOIINM PELICHHUE CIISTYIOIMX OCHOBHBIX 33124 00y4aloImerocs:

— mnpuoOpeTeHHe HaBBIKOB MCCJIEIOBAaHMS IIPOLIECCOB, SBICHUH U  OOBEKTOB,
n3y4aeMbIX B paMKax JAQHHOH AUCLUIIINHBL

— 3aKpeIUICHHEe, Pa3BUTHE M JETalM3allusl TEOPETHYECKUX 3HAHMH, MOJYYCHHBIX Ha
JIEKLHSAX;

— IIOJyYeHHE HOBOH MH(OPMAIMHU MO U3y4aeMON JUCLUILIMHE;

— npuoOpeTeHHe  HaBBIKOB ~ CaMOCTOSATENBHOH  paboThl ¢ J1a0OpaTOpHBIM
00opynoBaHHEM U IPHOOPAMHUL.

3ananue u TpeOOBaHMUS K IPOBEJICHUIO Ja00PAaTOPHBIX PaboT
1. Teoperuueckoe n3ydeHue HU3MIECCKHUX IPOLECCOB, HILTIOCTPUPYEMBIX J1aDOPAaTOPHO

YCTaHOBKOM.
2. M3y4enue Mozenu, peannzyeMoi 1abopaTopHOH YCTaHOBKOM.
3. CocTaBUTS IUIaH IKCIEPUMEHTA U OATOTOBUTH MIPOTOKOJ IKCIEPUMEHTA.
4. KpaTko XapakTepH30BaTh H3MEPUTEIbHYIO 0a3y C yKa3aHHEM KAl H3MEPEHH

Crpykrypa u hopma oTdera 0 1a60paTOpHOI padboTe
1. OdopmieHue nmporokona.

2. IToaroroBka rpaguueckoro Marepuania.

3. BeiBossI o pabore.

TpeboBanus K 0hOpPMICHUIO OTYETA O JIabopaTOpHO paboTe
VYka3zansl Ha caiite http://guap.ru/guap/standart/obl_main.shtml.

11.3. Meroauueckue yka3aHusi st 00yJaroIuXCcs M0 MPOX0KICHUIO CAMOCTOSTEIBHOM
paboTsI

B xoze BBINOIHEHUS CAMOCTOSITEIBHON Pa0OThI, 0OyUYarONIIMICS BBIIOJIHSAET PaboOTy IO
3a/IaHUI0 M NPH METOJMYECKOM PYKOBOJCTBE IpEenojaBaTess, HO 0e3 ero HenocpeiCTBEHHOTO
y4dacTtusi.

Jns oOyuaromuxcs 1o 3a049HON (opMe OOydYeHHs, caMOCTOsATeNbHas pabora MOXKET
BKJIFOUYATh B ce0sl KOHTPOJIBbHYIO padoTy.

B mporiecce BBINOJIHEHUST CAMOCTOSTENBHON PaboThl, y 0Oyuaromierocsi (popMupyeTcs
Lesecoo0pasHoe IIIaHUPOBaHUE PaboYero BpeMEHH, KOTOPOe MO3BOJISIET UM Pa3BUBATh YMEHHS
U HaBbIKM B YCBOGHHM M CHCTEMATH3alMH NMPUOOPETaeMbIX 3HAHWH, oOecreyrBaeT BBICOKHUI
YPOBEHb YCIICBAEMOCTH B TIEPUOJ OOY4YCHHs, IOMOTAeT IIOJyYUTh HABBIKH ITOBBILIICHUS
po(eCCHOHANTBEHOTO YPOBHSI.

MeToaMueCKUMH  MaTepuajgaMH,  HANpaBiIAIOIMMH  CaMOCTOSTENIbHYI0 — padoTy
00y4aroIIMX CAABIIOTCS:

—  y4eOHO-METOANYECKHI MaTepHa 0 TUCUUILIHHE;

— METOJMYECKHE YKa3aHHUS IO BBIOJIHEHHIO KOHTPOJBHBIX PaboT (1 00ydaromuxcs
10 3a04HOM popme 0OyueHus).

11.4. Meroanyeckue ykazaHusi Uit OOYy4alOIIMXCS IO TPOXOXKACHHIO TEKYIIEro
KOHTPOJISl yCHIEBAEMOCTH.

Texymuii KOHTPOJb YCHEBAEMOCTH IpeIyCMaTpUBAaeT KOHTPOJIb KauyecTBa 3HAHHUU
o0yJaronmmxcs, OCyIIECTBISEMOr0 B TEUCHHE CEMECTpa C IIEIbI0 OICHMBAHUS XO/1a OCBOCHUS
JTUCLMIUTHHBL.



11.5. Meronnvecknue ykazaHUsl JUIsi OOYYarOIIUXCS MO MPOXOXKICHHIO MPOMEKYTOUHON
aTTECTAI[HH.

IIpomexyTouHas  aTrectanus  OOYy4YalOIIMXCS  MNpPEIyCMaTpUBAaeT  OLICHUBAHUE
MIPOMEXKYTOUHBIX ¥ OKOHYATEIbHBIX Pe3yIbTaToB 00ydeHus rmo guciumuinHe. OHa BKIIOYAeT B
ceost:

— »o9K3ameH — ¢opMa OICHKM 3HAHUI, MONYyYCHHBIX OOYYAIOIIUMCS B TIpoIecce
W3y4YeHUs] BCEH TUCLUILIMHBI WM €€ YacTH, HABBIKOB CAMOCTOSITEIBHON paboThI, CIOCOOHOCTH
MPUMEHATh WX JJIS PEUICHUs NMPAaKTUYECKHX 3ahad. DJK3aMEH, KaK IPaBWIO, IPOBOJIUTCS B
MepHoJl DK3aMEHAIMOHHOW CECCHMM M 3aBEpIUAcTCs AaTTEeCTAMOHHOW OLEHKOW «OTIMYHOY,
«XOPOILOY», «yJIOBIETBOPUTEIHHOY, «HEYIOBICTBOPUTEIBEHOY.

JIuct BHeceHUs U3MEHEHUH B pabouylo MPOrpaMMy JHCIUILIMHBL

JlaTa BHECEeHUS
HU3MEHEHH U
JIOTIOJIHEHUH.

ITonmuces BHECTIETO
HM3MCHCHHUS

ConeprxaHne U3MEHEHHU U TOMOIHEHUH

JaTa u Ne

MPOTOKOITA
3acejaHus
Kagenpsl

IToamuce
3aB.
kageapoit




