MUHUCTEPCTBO HAYKM Y BBICIIET'O OBPA30BAHUSI POCCUNCKOI
OEJEPALIUU
(benepanbnoe I‘OC}’}lapCTBeHHOC dABTOHOMHOEC 06pa30BaTeJII>HOC yqpe)lc,ueﬂne BBICIIICI'O

obpazoBaHus .
"CAHKT-TIETEPBYPI'CKU T'OCYJAPCTBEHHbIM YHUBEPCUTET
ASPOKOCMHUYECKOI'O I[TPUBOPOCTPOEHU A"

Kadenpa Ne 13

VTBEPXAIO
PykoBoauTens HanpasjieHUs

J.T.H.,Ipood.

(DOMKHOCTD, Y. CTENEHb, 3BaHKE)

A.IL KoBases /

(noammce)

«29» mag 2020 r

PABOYAS ITPOTPAMMA TUCUHUTTJINHBI

«OCcHOBEHI KOHC’II‘P)’KLII/IPI KOCMHYECKHX alrapaTroB»
(HanmeHoBaHHE AUCLIMIITHHEL)

Ko HanpasiieHHst IOATOTOBKH/

25.03.01
CIELHAILHOCTH
HaumeHOBaHHE HalpaBJICHHS TexHuvecKas 3KCIUTyaTallks JIETaTEIbHBIX allllapaToB U
MOArOTOBKM/ CIIELIMATBbHOCTH JABHraTeneH

HaunmeHoBanue JKcIuTyaTalys ¥ UCIBITAaHUS aBUALIMOHHON M KOCMHYECKOMH
HalpaBJIEHHOCTH TEXHUKH
®opma obyuenus OYHasl

Cankr-IleTepOypr 2020




JIuct cornacoBanus paboueii mporpaMMbl JUCLMILIHHEI

ITporpammy coctaBun (a)

JloueHT, K.T.H., JOLEHT B.U. Tumodeen

(J0/KHOCTE, Y4. CTEIICHD, 3BAHHE) (noanucs, aata) " (uHnumansl, GamMmuus)

Iporpamma onobpena Ha 3acenanuu xadenpsr Ne 13

«’lL/ » 05 2007_/(_7 I, IpoTOKOJI Ne 4 0

3asenyromuit kadenpoit Ne 13

Y/

K.T.H.,JOII. H.A. OBunHHNKOBa

, Z
(yu. cTeneHb, 38aHKe) L ,(m%b, nata) (MHMLHANEL, PAMHIHA)

Orteercreennsii 3a OIT BO 25.03.01(01)
JIO1L.,K.T.H. C.I'. Bypnyuxu#t

(IOIKHOCTD, YU. CTENEHD, 3BAHUE) (noT\7da’ra) (MHULMANLI, paMUIKs)
3amecTtuTenb qupekTopa HHCTUTyTa Nel mo M eckoit pabore
B.E. Taparyn

(ZOMWKHOCTD, Y. CTENEHD, 3BAHHE) (noanuch/Aata) (vHUUMANBL, PaMUHs)



Annoranus

HucuumnuHa «OCHOBbI  KOHCTPYKIIMM  KOCMHYECKHX  allapatoB»  BXOJUT B
0o0pa3oBaTeNbHYI0 MPOrpPaMMYy BBICHIETO OOpa30BaHHUS IO HAMPABICHHUIO MOATOTOBKH/
crenanbHocTh 25.03.01 «TexHuueckas dKCIuTyaTalus JICTaTeIbHbIX allllapaToB U JIBUTaTEICi»
HaIPaBJICHHOCTH «JKCIUTyaTallis W MCHBITAHUS ABHAIIMOHHOW M KOCMHYECKOM TEXHUKH.
Hucnurmuna peanusyercs kadeapoit «Nel3y.

JlucuurinHa HareleHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CIICTYIOIINX KOMITCTESHITUH:

[TIK-3 «Croco0eH oCyIIECTBIATh MOUCK M YCTPAHCHUE MPUYUH OTKA30B M MOBPEKICHUI
ABUALMOHHOW TEXHHUKI)

CopepxaHue IUCUUIUIMHBI OXBaThIBAeT KPYTI BOIPOCOB, CBSA3AHHBIX C HU3YYEHHUEM
KOHCTPYKIIUU ¥ OOpPTOBOTO 00OpYAOBaHUS KOCMHYECKHX alllapaToB Pa3IMYHOTO Ha3HAUCHUS.
PaccmaTpuBaroTcsi BOMPOCHl MEPCHEKTUBHBIX HANpaBICHUM MOJEPHHU3AIMH U YHUPHUKAUU
KOCMHUYECKHX aIapaToB.

[IpenogaBanne AMCHUIUIMHBI MpEeAyCMAaTpUBaeT cienyromue (GopMbl OpraHu3aluu
y4eOHOro MpoIiecca: JICKIIH, 1a00paTopHbIe pabOThI, CAMOCTOSITEIILHYIO pa0OTy CTY/ICHTOB.

[IporpaMMo#l NUCHUIUIMHBI TPEIYyCMOTPEHBI CIEAYIOUINE BHIbI KOHTPOJS: TEKYIIUN
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEKYTOYHASI aTTECTAIUs B (hOpMe 3a4eTa.

OO0mias TpyAOEMKOCTh OCBOEHUS AMCLMILIMHBI COCTaBIsAET 3 3aueTHBIX eauHuibl, 108
YacoB.

S3bIK 00yUYeHUs IO TUCIUILTUHE KPYCCKHM »



1. TlepedeHb IUIAHUPYEMBIX PE3yJIbTATOB O0YUYECHHUS MO TUCIUILIHHE

1.1, [enu mnpenojgaBaHusi  JAWCLHUIUIMHBI  SBISIOTCS  HAJENEHHUE  CTYACHTOB
KOMIIETCHIIMSIMU, CBSI3aHHBIMH C HCCIEIOBaHMA U pa3paboTKamM, HAalpaBlIEHHBIMH Ha
yIy4IIEHUE KCIUTYaTallHOHHO-TEXHUYECKUX XapaKTePUCTUK KOCMUYECKHX CHCTEM, ITOBBILICHHE
3pPEKTUBHOCTH CUCTEMbl TEXHUYECKOM SKCIUTyaTallid, COBEPIICHCTBOBAHHE HOPMATHUBHO-
TEXHUUYECKOM JOKyMEHTalMu ¢ HHQOpMAIMOHHOM ©0a3bl, B TOM UHCIE€ B HAy4yHO-
HCCJIE0BATEIbCKUX UHCTUTYTAX.

1.2. JlucuumiuHa BXOOUT B  COCTaB  4acTd, (GOPMUPYEMOHl  y4yaCTHHUKaMHU
00pa30BaTe/bHbIX OTHOIIEHUH, 00pa30BaTENIbHON MpOrpaMMbl BHICILIETO0 00pa3oBaHus (nanee —
OI1 BO).

1.3. TlepeueHb mIaHUPYEMBIX PE3yJIbTATOB O0yUEHHS 110 AUCIUILINHE, COOTHECEHHBIX C
MJIaHUpyeMbIMU pe3ysibTaTamMu ocBoeHus OI1 BO.

B pesynbrate M3ydyeHus NUCHUILIMHBI OOYYaIOUIMIiCS AODKEH 00JaiaTh CIleTyIOIUMHU
KOMIETSHIMSIMHU WM WX YacTaMu. KoMIeTeHIIMN U HHAUKATOPHI UX JTOCTHXKEHUS MPUBEICHBI B
tabnuue 1.

Tabnuna 1 — [lepeuens KOMIETeHIINN U UHAUKATOPOB UX JTOCTHXKEHUS

Kareropus (rpymnma) Konn Kon n HauMeHnoBaHre HHIUKATOPA JOCTHKEHUS
HanMEHOBAHUE
KOMIIETEHIINH KOMIIETEHIINHU
KOMIIETEHIIHHU
[1K-3.3.1 3HaTh METO/IbI MOUCKA OBPEKICHUN U
OTKa30B aBUAIIMOHHOM TEXHHUKU U TEXHOJOTHUH UX
YCTPaHEHHUSI; METO/Ibl OIICHUBAHUS
I1K-3 Criocoben 3(PEKTUBHOCTH U HAJIEKHOCTH MPUMEHSIEMBIX
OCYIIECTBIISITh METOJIOB YCTpaHEHUs MTOBPEXKICHUM U OTKAa30B
MOMCK U YCTPAHEHHE | aBUALIMOHHOM TEXHUKHU U UX MPUYUH
[TpodeccuonanbHble
IIPUYMH OTKA30B U [IK-3.Y.2 ymeTh ocymiecTBiIsATh MOUCK U
KOMIIETEHIIUHU N N
MOBPEXICHUI YCTpaHEHHE OTKAa30B U MOBPEKICHUN
aBUAIIMOHHOU ABHAIMOHHOW TEXHUKHU U UX TPUUUH
TEeXHUKU TIK-3.B.3 BnameTh TEXHONOTHUSIMU IIOKUCKA U
YCTpaHEHUSI OTKA30B U MOBPEKACHUI
aBHALIMOHHOI TEXHUKH U METOJAMHU BLIABICHUS
WX IPUYUH

2. Mecro nucturuinHbEL B cTpykType OI1
JucuunimHa MoXKeT 0a3upoBaThCS Ha 3HAHUSX, paHee MPUOOPETEHHBIX 00yUYaIOITUMUCS
MIPY U3YYECHUH CIEAYIONIUX AUCUUTUIAH:
— @usuka.
— ABHAaLMOHHBIE 1 KOCMUYECKNE KOMILIEKCHI U CUCTEMBI.
— Maremaruka. Teopust BEpOSTHOCTEN U MaTEMAaTHYECKast CTaTUCTHKA.
— HHdopmanmoHHbIe TEXHOIOTHH.
— Ilpuxnaagnas MexaHuka.
— JlerarenbHble anmnapaTsl U aBUABUTATEIH.
— OJEeKTPOHMKA.
3HaHUs, MOJIYYEHHbIE TPU HW3YYEHHM MaTepuajia JaHHOW JUCIMUIUIMHBI, HUMEIT Kak
CaMOCTOATENIBHOE 3HAYECHUE, TAK U MOTYT UCIIOJIb30BaThCS IIPU U3YYEHUH IPYTUX TUCIUIUINH:
— DHepreTuYecKue CUCTEMbl KOCMUYECKHX anmnapaTos.
— (CuctemMbl aBTOMAaTHYECKOTO YIIPABJICHUS JIETATEIbHBIX allapaToB U UX CHUJIOBBIX YCTaHOBOK.

3. O0BeM U TpyIOEMKOCTb TUCITUTLTHHBI
Jlanubie 00 oOmieM oO0beMe AMCIUIUIMHBI, TPYIOEMKOCTH OTISIBHBIX BHIOB y4eOHOM
paboThI 1O TUCIUIUTHHE (M pacmpeleIieHHe dTOW TPYJOEMKOCTH IO CEMeCTpaMm) MPeICTaBICHBI B
Tadymue 2.




Tabmuna 2 — O6beM U TPYIOEMKOCTh IUCIUIINHBI

TpynoemMKkocTs 1o

Bun yuebnoit pabotsl Bcero ceMecTpam
Ne6
1 2 3
Oowan mpyooemKocma OuUCUUNIUHDL, 3/ 108 3/ 108
3E/ (4ac)
AyoumopHhuie 3anamus, BCETO 4ac. 34 34
B TOM YHCJIE:
nexuu (JI), (gac) 17 17
npaktudyeckue/cemunapckue 3anarus  (113),
(gac)
naboparopusie padbots (JIP), (dac) 17 17
KypcoBoii npoekT (pabdota) (KII, KP), (gac)
9K3aMeH, (Jac)
Camocmoamenvnan paboma, Bcero (4ac) 74 74
Buo npomesicymounoin ammecmayuu: 3ayer,
mudd. 3ager, sk3amen (3auer, Judd. 3au, | 3auer 3auer

DK3.*%*)

*k
IIpumedanue: kaHaMAATCKHI SK3aMeH

4, ConepmaHI/Ie AUCHUITIIMHBI

4.1. Pacnpeznenenue Tpy10€MKOCTH JTUCHIUILIMHEI 110 pa3ieiiaM 1 BUAaM 3aHATUMN.

Pa3,[[eJ'IBI, TEMbI TUCHUIIJIMHBI U UX TPYAOCMKOCTD IIPUBCJACHBI B Ta6n1/1ue 3.

Tabmuna 3 — Pa3aensl, TeMbl AUCHUIIIINHBL, UX TPYAOEMKOCTh

Paznensl, TeMbI IUCIUITITHHBI Jlexunn | 113 (C3)| - JIP KII CPC
’ (dac) (dac) (qac) (qac) (qac)
Cemectp 6

Paznen 1. YenoBust v npuHIMIB GYHKIIMOHUPOBAHUS

KocMHu4Yeckux anmaparoB (KA).

Tema 1.1. Ycenosus pynkuuonnpoBanus KA. 2 5

Tewma 1.2. Ilpunnuns! pyHKIHOHKMpOBaHUS KA. 2 5

Paznen 2. Konctpyxkius KA

Tewma 2.1. KOHCTpYKTHBHO-KOMITOHOBOYHBIE CXEMBbI

KA. 2 5

Tewma 2.2. Harpysku, aeiicteyromue Ha KA. 2 5

Tewma 2.1. KOHCTpYKIIMOHHBIE MaTEPHATIBL. 2 10

Paznen 3. boproBoe obopymoBanue KA.

Tema 3.1. Obmias xapakTepucTuka 6OpTOBOTO

000pyI0BaHMs. 2 10

Tema 3.2. Cucrema ynpasieHus ABmkeHHEM KA 2 17 20

Tema 3.3. Cucrtema sHeprocHaOx)eHus KA 2 10

Tema 3.4. Cucrema obecrieyeHus TEIUIOBOTO PEKUMA 1 4

HUroro B cemectpe: 17 17 74
Uroro 17 0 17 0 74

4.2. CopnepxaHue pa3/ieJoB U TEM JIGKIIMOHHBIX 3aHSATHH.
Coneprxkanue pas3iesIoB U TEM JICKITMOHHBIX 3aHATHI MPUBEACHO B TaOIuIE 4.




Tabmuna 4 — ConeprkaHue pas/ielioB U TEM JIEKIIMOHHOTO [IHUKJIA

Howmep pazaena

Hazsanwne u COACPpIKAHUE PA3aCIOB U TEM JICKIMOHHBIX 3aHATHH

1

Paznen 1.

Tema 1.1. O6mue nousatus o KA, ux knaccudukamus, TaKTUKO-
TEXHUYECKHE XapaKTEePUCTUKH, OCHOBHBIC JTaIlbl
(GYHKIIMOHUPOBAHMSI, YCIOBUS (PYHKIIMOHUPOBAHUS, BaKyyM,
paauanMoHHOE BO3CHCTBUE, METEOpPHAsl OMACHOCTh, TEIJIOBOE
BO3JICUCTBUE, HEBECOMOCTb, IOBEPXHOCTHBIN 3apsil.

Tema 1.2. llepBble HCKYCCTBEHHBIE CIIyTHUKU 3€MJH,
KOCMHUYECKHE aIllapaThl HAaBHTAllMOHHOTO OOECHedYeHUs, HX
XapaKTePUCTUKH, KOCMUYECKHE aImaparbl CBsI3W, HAOJIOJICHUS,
KOCMHUYECKHE CUCTEMBI, ATarbl dKcIuryaranuu KA.

Paznen 2.

Tema 2.1. KOHCTpYKTHBHO-KOMIIOHOBOYHBIE U KOHCTPYKTHUBHO-
cuiioBble cxeMbl KA, KOHCTpyKIus Kopiryca, o0mme TpeOoBaHus
K  kommoHoBke KA,  oKcIulyaranmmoHHbIE — TpeOOBaHMUS,
TpeOOBaHUsI ~ MHHUMaIbHOM Maccel KA,  panuoHanpHOE
UCIIOJIb30BaHNE BHYTPEHHUX 00BEMOB.

Tema 2.2. Harpysku, geiictByromme Ha KA, kinaccudukanus
HArpy30K, Harpy3ku, JACWUCTBYIOIIME Ha JTalax Ha3eMHOH H
JIETHOM SKCIUTyaTalH, MOHATHE MPOYHOCTH KOHCTpyKuMu KA,
koo duimente  0€30MACHOCTH,  3amackl  MPOYHOCTH U
YCTONYUBOCTH.

Tema 2.3. [IpuHumns! BbIOOpa KOHCTPYKIIMOHHBIX MaTepHasIoB,
METAIJIMYECKHE KOHCTPYKLMOHHBIE MaTepHalibl, OCHOBHBIE
KOHCTPYKLIMOHHBIE MaTEpHajbl, MOCIEA0BATEIBHOCTD NEHCTBUIM
no  BbeIOOPY  0OmIEl  KOMIIOHOBOYHOM  CX€MBbI,  THUIIBI
KOMITOHOBOYHBIX PEILIEHUM.

Pasznen 3.

Tema 3.1. Cucremsl o0ecriedeHre TEMJIOBOIO pexuMa, CHCTEMa
ynpasieHus: apuxkeHueM KA, cucrema sHeprocHaOxkeHust KA,
CHUCTEMa TEPMOPETYJIUPOBAHUS, OOLIMI COCTaB KOCMUYECKOTO
anrmapara.

Tema 3.2. Ha3HaueHMe M COCTaB CHCTEMBI YIIPaBJICHHUS
newkenueM KA, kimaccudukanus HCHONMHUTENBHBIX OPraHoOB
CHCTEMBI YIIpaBJICHUS JBM)XEHUEM, YCTPONCTBO M MPHUHLUIIBI
(GYHKIIMOHUPOBAHMSI HMCIIOJHUTEIbHBIX OPIraHOB, aJTOPUTMbI
yIpaBJICHUS] CUCTEMBI cTabumu3anmu KA.

Tema 3.3 HasnHaueHue U COCTaB CHUCTEM HHEProCHAOXKEHUS
(C3C), npunuunel ¢yHkauoHupoBanus anemeHToB COC,
dboTodNEeKTpHUYECKHE MPeoOpa3oBaTeid SHEPTHH, KOHCTPYKIIHS
COJIHEYHOM O6aTapen U OCHOBHBIEC TPEOOBAHMS K HEH.

Tema 3.4. IlonaTrue TEIJIOBOTO pexuma, TpeOOBaHUSA K
TEIUVIOBOMY DPEXHMY, OCOOCHHOCTH TEIJIOBOTO pEXUMa B
KOCMHUYECKOM IIPOCTPAHCTBE, COCTaB CUCTEMBI TEIIOBOTO




‘ pexXHUMa.

4.3. TlpakTtuueckue (CEMHUHAPCKHUE) 3aHATUS
Tembl IpakKTHUECKUX 3aHATHI U UX TPYJOEMKOCTh IPUBEICHBI B TAOJIHIIC 5.

Ta6ymma 5 — [IpakTrudeckue 3aHsITHSI U UX TPYTOEMKOCTh

Ne
No TeMbl MPaKTUYECKUX ® . | TpynoeMkocTs, | pazaena
/i B OpPMBI MTPAKTUYECKUX 3aHATUN (aac) I —
JIVHBI
Y4eOHbIM MJIaHOM HE MPEAYyCMOTPEHO
|
Bcero
4.4, JlabopaTopHbIC 3aHATHS
Tembr 1a00paTOPHBIX 3aHATHIA U UX TPYJOEMKOCTb IPUBECHBI B TAOIUIIE 6.
Tabnuna 6 — JlaboparopHble 3aHATHS U UX TPYJOEMKOCTh
Ne
Ne HaumenoBanue nabopatopHbix padboT Tpynoemkocts, | pasnena
n/m (uac) JUCIIUIL
JIUHBI
Cemectp 6
1 UccnegoBanue 3aKOHa MPELECCUMN. (HaTypHBIT 4 3
HKCIIEPUMEHT U MaTeMaTHUeCKOe MOJIeIMpoBanue). 4 yac
2 | UccnenoBaHue BHJIMMOIO YXO/Aa THUPOCKONA C TpeMs 4 3
CTENEHSIMH  CBOOOJBI.  (HaTYpHBIH  AIKCHEPUMEHT U
MaTeMaTHYeCKOe MOJIeIMpoBaHue). 4 yac
3 | UccnenoBaHne KNHEMATUYECKUX CXEM TPEXOCHBIX 4 3
IMPOCKONTUYECKUX CTaOMIM3aTOPOB. 4 yac.
4 | HccnenoBaHue HYTallMOHHBIX KOJIeOaHUI TIHpockoma ¢ 5 3
TpeMsi CTENEeHSIMU CBOOOMBI. (HATYpPHBIH HSKCHEPUMEHT H
MaTeMaTHYeCKOe MOJICIMPOBaHue). S5 yac.
Bcero 17

4.5. KypcoBoe nMpoeKTUpoBaHUE/ BHIIOTHEHUE KYPCOBOM PabOThI

VY4eOHbBIM MJIAaHOM HE TPEAyCMOTPEHO

4.6. CamocrosTenpHas padoTa 00yJarOIIXCs

Buasl camocTosTenbsHOM pa6OTLI " €€ TPYAOCMKOCTD ITPUBCJCHLI B Ta6n1/1ue 1.

Tabmuna 7 — Bunbel camocTosTenbHON pabOThI U €€ TPYA0EMKOCTh

Bcero, | Cemectp 6,

Bun camocrosiTensHO#M paboThI
Jac Jac

1 2 3

N3yuenune TeopeTnyeckoro Marepuania 20 20




nucuurinabl (TO)

Brimonnenue pedeparta (P) 10 10

[ToaroroBka K TeKyIieMy KOHTPOJIIO 10 10
ycneBaemoctu (TKY)

Homamnee 3amganue (/13) 24 24

IToaroroska kK npoMeKyTOYHOU
A POMEAYT 10 10

arrectanuu (I1A)
Bcero: 74 74

5. IlepedyeHnb yueOHO-METOIUYECKOTO 00ECTICUCHUS
JUISL CAMOCTOSITENTbHON PabOThl 00yYaroIuXCs MO JUCUUTUIMHE (MOJTYJIIO)
Y4eOHO-METOIMYEeCKUE MaTepHalbl Ui CaMOCTOSITEIIbHONH Pa0OThI OOYYAIOLIMXCSl YKa3aHbl B
. 7-11.

6. IlepeueHb MEYATHBIX M ANEKTPOHHBIX YUCOHBIX U3TaHUN
[lepeueHpb neyaTHBIX U 3JIEKTPOHHBIX Y4eOHBIX U3/IaHUH NpHUBeieH B Tabaule 8.
Tabmuna 8— [lepeyeHp MevyaTHBIX U JIEKTPOHHBIX YUEOHBIX U3TAHUIN

KomnuuecTBo 9K3eMILIpOB B
Iudp/
bubnuorpaduyeckas ccpuika Oubmoreke
URL agpec
(KpOoMe 2JIEKTPOHHBIX SK3EMILISPOB)

531 [Tpuknaguas Teopusi rupockonoB [TekcT] : 15
J1 84 yuebnuk / JI. I1. JIykesuos, B. f. Pacronos,

10. B. ®unaros ; Konuepn "[LIHUN

"Onextpornpudop". - CII0. : U3n-so [THUU

"Onextponpudop", 2015. - 316 c. : puc. -

bubnuorp. B KoHIIe 111aB, c. 312
629.7 Mexanuka rupockonuueckux cucrem [ Tekcr] | 55
C28 : yaeObHoe ocodue jyist By30B / JI.

A.CeBepoB. - yueb. uza. - M. : U3a-so MAU,

1996. - 212 c. : puc. - bubmmorp. : c. 201

7. TlepeueHb 2NMEKTPOHHBIX 00pa30BaTENbHBIX PECYPCOB
WH(OPMAITMOHHO-TEJICKOMMYHHKAITMOHHOH ceTn « THTepHEeT)»
[Tepeuens AIIEKTPOHHBIX 00pa3oBaTeNbHbIX pecypcoB nH(pOPMaIIMOHHO-
TEJICKOMMYHUKAIMOHHONW ceTn «MHTepHeT», HEOOXOIMMBIX JJII OCBOCHHS JTUCITUILIAHBI
npuBesieH B Tabmuie 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX O0pa30BATEIBHBIX PECYPCOB HWHPOPMAMOHHO-
TEJIEKOMMYHUKaMOHHOM ceTH «HTepHeT»
URL anpec HaunmenoBanue

http://lib.aanet.ru/jirbis2/ | OGimas Teopus cCTEM OpHEHTAIMK [ DIEKTPOHHBIN pecypc] :
METOJMYECKHE YKa3aHUsI K BBITTOJIHEHHIO JTA0OPaTOPHBIX padboT /
Jlenunrp. uH-T aBuau. npudopoctpoenus ; coct. I'. H. Kynpsios, A.
B. Cazonos, C. ®. CxkopuHa. - DJIEKTPOH. TEKCTOBBIE NaH. - JI. : U3x-
Bo JIMAII, 1988. - 36 c.

http://lib.aanet.ru/jirbis2/ | UccrnenoBanue a3uMyTaqIbHOTO THPOCKOIA HAIPABICHHSI
(rupoarperara I'A-6) [DneKTpOHHBIN pecypc] : METOIUYECKUE
yKa3aHUs K BBIMOJTHEHUIO JabopaTopHoit padotsr / C.-TletepO. roc.
YVH-T a3poKocM. pubopoctpoenus ; coct.: B. K. [lonomapes, H. A.




OBYMHHHUKOBA. - DNEKTPOH. TeKCTOBbIe naH. - CII06. : M3n-Bo ['YAII,
2015. - 27 c.

8. Ilepeuenp HHPOPMALTMOHHBIX TEXHOJIOTUI
8.1. IlepeyeHp TPOrpaMMHOTO OOECHEYCHHS, MCHOIB3YEeMOTO MpPU OCYIIECTBICHUN
00pa3oBaTENILHOTO MpOoIEcca M0 JUCIUIIIHHE.
[Tepeuenp ncCmosIb3yeMoro NporpaMMHOTO oOectieueHus npeacTasieH B Tabuuie 10.

Tabmuna 10— [lepeueHs nporpaMmMHOTo 06€CIIeYCHIS

Ne /1 HaunmenoBanue

He npenycmorpeno

8.2. [lepeuenn MH(POPMALOHHO-CITPABOYHBIX CUCTEM,UCII0JIb3yEMbIX npu
OCYIIECTBIICHHH 00pa30BaTEILHOTO MpoIiecca Mo AUCIHUITITHHE

[lepeyeHp WCMONB3yeMBbIX WH(POPMALMOHHO-CIIPABOYHBIX CHCTEM MPEJCTAaBICH B
Tabymue 11.

Tabmuna 11— Ilepedyens HHPOPMATMOHHO-CIIPABOYHBIX CHCTEM

Ne i/t HaumenoBanue

He npenycmorpeno

9. MarepuaiabHO-TeXHHUYECKas O0a3a
CoctaB MaTepHaTbHO-TEXHHYECKOH 0a3bl, HEOOXOAUMOW Ml  OCYIICCTBIICHUS
00pa30BaTeNbHOTO Mpoliecca Mo TUCIUILUIMHE, IPeCTaBieH B Tabnuiel 2.

Tabmuna 12 — CoctaB MaTepralIbHO-TEXHIUYECKON 0a3bl

Ne HanmeHnoBaHue cocTaBHON 4acTH Howmep aynuropun
n/m MaTepUaIbHO-TEXHUUECKOM 0a3bl (TIpu HEOOXOMMOCTH )

JIekuMoHHAs ayUTOpUs

CrneunanusupoBanHas nabopatopus «MHepIuanibHbIX 1303a, 1304, 13036
CEHCOPOB MapaMeTPOB IBHKEHUD», «[ MPOCKOITMYECKUX
CHCTEM)

6 | KadenpanbHble HACTEHHBIE CTEH/IbI C IPENapUPOBAHHBIMU 1303a, 1304, 13036

I/IHepI_[I/IaJ'H)HI)IMI/I CGHCOpaMI/I HapaMeTPOB JOBHUXXCHUSA
ocuoBanusa CCO

10. OrmeHo4HBIE CpeICTBA TSI MPOBEICHUS TPOMEKYTOUHOM aTTECTAIINH
10.1. CocTaB OIEHOYHBIX CPEACTBAJIS TPOBEIACHHUS TMPOMEKYTOYHONW AaTTeCTalluu
00yJaromuXxcs 1Mo JUCIUTUINHE MPUBEACH B Tadymie 13.
Tabnuna 13 — CocTaB OIEHOYHBIX CPEJCTB JAJIsl IPOBEACHUSI IPOMEKYTOYHON aTTeCTalluu

By npomexxyTo4HOM aTTecTanuu [lepedyeHp OLICHOYHBIX CPEACTB

3aueT Cnucok BOMpOCOB;
TecTsr;
3agaun.

10.2. B kayecTBe KpUTEpUEB OICHKH YPOBHSA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMI OOYyJaloUIMMHCS TPUMEHSETCS S5-0ayuibHasi MIKajla OIEeHKH C(HOPMHUPOBAHHOCTH
KOMIIETEHIIN, KoTopas mpuBeaeHa B Tabuune 14. B TeueHne cemecTpa MOXKET UCIOIB30BaThCs
100-6ammpHas  mIKama ~ MOAYJIBHO-PEUTHMHTOBOM  CHCTEMBl  YHHUBEpPCUTETa,  IpaBuja




HCIIOJIB30BaHUA KOTOpOﬁ, YCTAHOBJICHBI COOTBCTCTBYIOIIHUM JIOKAJIbHBIM HOPMATHBHBIM AKTOM

I'VAIL

Tabmuna 14 —Kpurepuu onieHKH ypoBHS c(pOPMHUPOBAHHOCTH KOMIETEHITHH

Or11eHKa KOMITETEHITUI

5-0ayubHas mKana

XapakTepucTrka c(hOpMUPOBAHHBIX KOMITETEHIIMI

— oOyyaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJI IPOTPAMMHBII
MaTepua;

— YBEpPEHHO, JIOTUYHO, [10CJIEI0BATEILHO U TPAMOTHO €T0 U3JIaracr;

— ONMHUpPAsCh Ha 3HAHHUS OCHOBHOM W JOMOJHUTEIBHOU IJUTEPATYypHI,

«OTIIMYHO) ™
GATTCHO TECHO TPHUBS3BIBAET YCBOCHHBIC HAYUHbIC MTOJOKEHUS C MPAKTUYECKOM
JIeATEeTbHOCTBIO HAIIPABIICHUS;
— yMeno 000CHOBBIBAET U ApTYMEHTUPYET BBIJIBUTACMEBIE UM HJICH;
— JIeJIaeT BBIBOALI M 000OIICHHUS;
— CBOOOJTHO BJIQJICET CUCTEMON CITCIIMAIM3UPOBAHHBIX MIOHITHA.
— o0yyaroluiicss TBEPI0 YCBOWIJ MPOTrpaMMHBIA MaTepHal, TpaMOTHO U
[0 CYUIECTBY H3JaraeT €ro, ONUPasCh HAa 3HAHUS OCHOBHOWU
JTUTEpaTypHI,
OO — HE JIOIYCKAET CYIIECTBEHHbBIX HETOUHOCTEN; y
GAITCHOY — YBSI3BIBAET YCBOCHHBIE 3HAHUS C MPAKTHUYECKOW JI€ATEIbHOCTHIO
HaIlpaBJICHUS,
— apryMEHTUPYET Hay4YHbI€ [TOJ0KEHNUS;
— JIeJIaeT BBIBOALI H 000OIIECHHS;
— BIIAJICET CHCTEMOM CIICIIMAIM3UPOBAHHBIX TOHITHH.
— o0Oyyarouuiicss yCBOMJI TOJBKO OCHOBHOW IPOrpaMMHBIA MaTepua,
M0 CYILIECTBY H3JaraeT €ro, ONMpasCh Ha 3HAHHUS TOJbKO OCHOBHOMU
JUTEpaTyphl;
(YTORIIETRODHTETBHOY | JIOTTYCKaeT HECYIIECTBEHHBIE OIITMOKN U HETOUHOCTH; 3
GATTCHOY — UCTIBITBIBACT 3aTPYAHEHHUS B TMPAKTUYECKOM PUMEHEHWW 3HAHUM
HaIlpaBJICHUS;
— c1abo apryMeHTHPYeT HayuHbIE MTOJI0KECHHUS,
— 3aTpyAHsieTcs B (OpMyITUPOBaHUHU BBIBOJIOB M 0000IIIEHUI;
— YAaCTUYHO BJIAJIEET CUCTEMOM CHEIMATN3UPOBAHHBIX MOHSITUH.
— oOyyJaronuiicss He YCBOWJI 3HAYUTEIBHOM 4YacTH MPOrPaMMHOTO
MaTrepuana;
(HEYTIORIETRODHTEITHHO | JIOTYCKaeT  CYIIECTBEHHbIE  OIMUOKA U He.TO‘IHOCTI/I npu
PacCMOTpPEHHH MPOOJIEM B KOHKPETHOM HAINpPaBIICHUH;
«HE 3a4TEHO»

— MCTIBITBIBAET TPYIHOCTH B MPAKTHYECKOM IPUMEHEHNUN 3HAHH;
— HE MOXKET apryMEHTHPOBATh Hay4YHbIE MTOJIOKEHMUS;
— He (JOpMYJIHPYET BBIBOJAOB U 0000IICHHH.

10.3. TunoBble KOHTPOJILHBIE 3a/1aHUS WM UHBIE MaTePHAIIBI.
Bomnpocsr (3agaun) ass 9K3aMeHa mpeICTaBIeHb! B Tabuie 15.

Tabnuna 15 — Bonpocs! (3agaun) 11 9K3aMeHa

Ne i/t

ITepeuens BompocoB (3a7a4) A7 SK3aMeHa

Y4eOHbIM MJIaHOM HE IPEIYCMOTPEHO

Bompocsr (3amaun) aiis 3aueta / qudd. 3aueTa npejgacrapieHsl B Tadbmuie 16.
Tabnuua 16 — Borpocs! (3aaun) ams 3aueta / qudd. 3auera

No i/t

[Tepedyens BonpocoB (3a1av) myist 3adeta / nudd. 3auera

OO WN -

O6mmme moHsaTus o KA.

Knaccudpukanus KA.

TakTuko-TexHnueckue xapakrepuctuku KA.
OcHoBHbIe 3Tanbl GyHKIHOHHpoBaHus KA.
Ycenosus pyakiuonupoBanus KA.




41
42
43
44
45
46
47
48
49
50

Bakyym.

Papnanmonnoe Bo3aencTBHE.
MereopHast OITaCHOCT.
TernoBoe BO31€CTBHE
HesecomMocTs.
[ToBepXHOCTHBIN 3apsi/.

IlepBble UCKYCCTBEHHbIE CIIyTHUKH 3eMJIU
Kocmuueckue anmnapaTsl HABUTallMOHHOI'O 00ecIieyeHusl.
Xapakrepuctuku KA

Kocmuueckue annapars! CBsI3U.

Kocmuueckue amnmnaparsl HaOJI01EHUS.

Kocmuueckue cucteMsl.

Oransl 3kcrryaranuu KA.
KOHCTpYKTHBHO-KOMIIOHOBOYHBIE CXEMBI.

KoncTpykTuBHO-cuiioBsie cxembl KA.
Koncrpykuus kopmyca KA.

OO6mue TpeboBaHus K KOMIOHOBKE KA.
DKcIUTyaTalldOHHbIE TPEOOBAHMUS.

TpebGoBanust MuUHUMaILHOM Macchl KA.

ParmonanbHoe NCIOIb30BaHNE BHYTPEHHUX 00BEMOB.

Harpysku, aeiictByromue Ha KA.

Knaccudukanus Harpy3oxk.

Harpy3kn, aeiicTByroniye Ha 3Tanax Ha3eMHOM U JIETHOM 3KCIUTyaTalluH.
ITonstre npounoctn KOHCTpyKIMU KA.

Koaddurmentsr 6e30macHocTu.

3anachl MPOYHOCTH U YyCTONYUBOCTH.

[TpuH1MnBI BEIOOpa KOHCTPYKIIMOHHBIX MaTEPUAJIOB.

Mertannndeckne KOHCTPYKIIMOHHBIE MaTEpHAIIbI.

OcCHOBHbBIE KOHCTPYKIIMOHHBIE MaTEpPHAIIBI.

[TocnenoBarenbHOCTD JeMCTBUI 1O BBIOOPY 001IEH KOMITOHOBOYHOM CXEMBI.
THunbl KOMIOHOBOYHBIX PEIICHUM.

Haznauenue u coctaB cucTteMsl ynpasiieHus ABrkeHneM KA.
Knaccudpukanys  UCHOTHUTENBHBIX  OPraHOB  CHCTEMbI  YIPaBJICHUS
JBUKCHUEM.

YcTpoicTBO M MPUHLIUIIEI (PYHKIIMOHUPOBAHUS UCTIOTHUTEIBHBIX OPTaHOB.
AJNropuTMBI YIpaBieHUs cucTeMbl cTadmin3anuu KA.

Haznauenwne u coctaB cuctem sHeprocHadxenus (COC).

[Tpununs! pyHKIMOHUpOBaHUs neMeHToB COC.

@DoTo37eKTPHUUECKHE TPE00pa30BaTEIN SHEPTUH.

KoHcTpykius conHeyHoi O6aTapen 1 OCHOBHBIE TpeOOBaHUS K HEH.
[ToHsiTHE TEMIOBOTO peKUMa.

TpeboBaHMs K TEINIOBOMY PEKUMY.

Oco0eHHOCTH TEIIOBOTO PEXHMa B KOCMUYECKOM MPOCTPAHCTBE.

CocTaB cuCTEMBI TEIJIOBOTO PEKUMA.

Ilepeuenp Tem [UIs KypCOBOTO IPOEKTUPOBAHUS/BBINOIHEHUS KypCOBOH pabOThI
MpeACTaBICHBI B Tabmwmie 17.
Tabmuua 17 — IlepeueHb TeM AJ1s1 KypCOBOTO MPOEKTUPOBAHMSI/BHIIOJTHEHUSI KYPCOBOM pabOThI

Ne i/t

[TpumepHSBIii nepedeHb TeM ATl KypCOBOTO MPOEKTHPOBAHNS/BBIITOTHEHHS
KypCOBOH pabOTHI




‘ Y4eOHBIM MJIaHOM HE IPEIYCMOTPEHO

Bonpockl s npoBeneHHs IMPOMEXYTOUYHOM aTTecTallud B BHJAE TECTHUPOBAHUSA
npezcTaBieHsl B Tadmuie 18.

Tabnuna 18 — [IpuMepHbIi IEpeYeHb BOPOCOB JJIsI TECTOB

No i/t [IpumepHbIil IepedeHb BOMPOCOB JIJIs1 TECTOB

Y4eOHBIM [JJAHOM HE NPEAYCMOTPEHO

[lepeyeHb TeM KOHTPOJBHBIX PabOT MO AMCLUMUIUIMHE OOYYAIOUIMXCS 3a04HON (HOpMBI
00yd4eHus1, mpeIcTaBiIeHbI B Ta0ymie 19.

Tabmuna 19 — [lepedeHb KOHTPOIBHBIX PaOOT

Ne ni/mn IlepeueHb KOHTPOJIBHBIX PabOT

V4eOHBIM IJIAaHOM HE MpeaAyCMOTPCHO

10.4. Metoauueckue  Marepuaibl,  ONpPEAENSAIONIME  HPOLEeIypbl  OLIEHUBAHUS
WH/IMKATOPOB, XapaKTEpU3YIOMIUX dSTanbl (HOPMUPOBAHHS KOMIIETCHIIMH, COAEp)KaTcs B
JOKAJIBHBIX HOpMaTuBHBIX akTax [YAII, pernameHTUpYyOIIMX NOPSAAOK MU IPOLERYPY
NPOBEICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH M MIPOMEKYTOUYHON aTTeCTAlH 00yYaroIIuXCs
I'VAIL

11. Meroanueckue yKazaHus Uit 00yJaIOMIMXCsl 0 OCBOCHUIO TUCIUTLTUHBI

[ensaMu TUCLUMILIMHBL, SBJIAIOTCSA HAJAEICHUE CTYIEHTOB KOMIIETCHIUAMHU, CBA3AHHBIMU C
UCCIIEIOBaHMsI U pa3pa0OTKaMu, HANpaBICHHBIMU Ha YIY4YlEHHE O3KCIUIyaTalluOHHO-
TEXHUYECKUX XapaKTEPUCTUK aBHALMOHHO-KOCMHUYECKUX CHUCTEM, MOBBIIIEHUE YPPEKTUBHOCTH
CHUCTEMBl TEXHUYECKOM OKCIUTyaTallid, COBEPIICHCTBOBAHME HOPMATHBHO-TEXHUYECKOU
JOKYMEHTAallul W HH(GOpMAIMOHHOM 0a3bl, B TOM YHCJIE€ B HAyYHO-MCCIEI0BATEIbCKUX
WHCTUTYTAX.

LensMu npenojaBaHus AUCHUIUIMHBI SBISIOTCS MOJY4YeHHE HEOOXOMUMBIX 3HAaHUHM U
HaBBIKOB B c(pepax HAYKH M TEXHUKU, UMEIOINX MOJUAUCHUIUIMHAPHBIA XapaKTep U CBSI3aHHBIX
C pa3paOOTKOM, MCHBITAHUSMM, HKCIUTyaTalie W BOCCTAHOBJIEHHWEM CHUCTEM YIpaBJICHHUS
KOCMHMYECKHX aIapaToB.

11.1. MeTtoauueckre yka3zaHus i1 OOY4YalOIIMXCS IO OCBOGHMIO JIEKIIMOHHOI'O
MaTepuaia .

OcCHOBHOE Ha3HayeHUE JIEKIMOHHOIO Marepuajga — JIOTUYECKH CTPOWHOE, CHCTEMHOE,
riyOOKOe U SICHOE W3JIOKEeHHe yueOHoro marepuana. HasHadeHune COBpEMEHHOM JeKIuU B
pamMKax JUCIHIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(OpPMAIHMIO 1O T€ME, a B OCBOCHHUHU
(byHaaMeHTaNbHBIX MpoOJeM JUCHMIUIMHBI, METOJOB HAayYyHOrO IIO3HAHMS, HOBEWUIINX
JOCTHKEHUI HayyHOUM MbIcau. B yueOHOM mporiecce JIEKIHs BBIIOIHSAET METO/I0JIOIHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIMH. JIEKIMs pacKpbIBaeT MOHATUHHBIN anmapar
KOHKpETHOM oO0jacTu 3HaHUs, €€ MpoOJeMbl, JAaeT LEeNbHOE NPECTaBICHUE O TUCIUILINHE,
MOKA3bIBAET B3aUMOCBS3b C IPYTUMU AUCLUIIIIMHAMH.

[InaHupyeMble pe3yibTaThl IPU OCBOEHUU 00YUYaIOUIMMUCS JIEKIIMOHHOTO MaTepuaa;

— TIOJYyYEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aMMOCBSA3aHHBIX 3HAaHUH, YpPOBEHb
KOTOPBIX ONPEAEIAETCS 1IENEBOM YCTAHOBKON K KaKJJOM KOHKPETHOU TEME;

— TOJIy4EHHE OIbITa TBOPUECKOI pabOThI COBMECTHO C IPENOJaBaTEIEM;

— pa3BuTHE NPOPECCHOHATBHO-IENOBBIX  KauyecTB, JIIOOBM K TpPEeAMETYy H
CaMOCTOSITEJIBHOTO TBOPYECKOI'O MBIIITICHHUS.

— TOsIBIIEHHE HEOOXOAMMOro HHTEpeca, HEOOXOAMMOTO ISl CAMOCTOSITEIILHON pabOTHI;




— TOJy4YeHHE 3HAaHUH O COBPEMEHHOM YPOBHE pa3BUTHsI HAyKM M TEXHUKHM U O
IIPOTHO3€ UX Pa3BUTH Ha OV KaIINe TO/ibl;

— Hay4yuTbhCS METOJUYECKH oOpabaTbiBaTh MaTepuan (BBIACIATH TJIABHBIC MBICTH H
[IOJIOKEHUS, IPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh HUX B  Pa3jIM4YHBIX
(bopMyITUPOBKax);

— TOJIyueHHE TOYHOT'O TOHUMAaHHUS BCEX HEOOXOIUMBIX TEPMUHOB U TIOHSTHH.

JIekuMOHHBI MaTepUall MOXET COIPOBOXKIAATbCA JEMOHCTpalUed CIaiJoB U
UCIOJIb30BAaHUEM Da3JaTOYHOIO MaTepuajlia IpU IPOBEIEHUH KOPOTKMX JTUCKYCCH 00
OCOOEHHOCTSX IPUMEHEHUSI OT/AEIbHBIX TEMATUK 110 IUCLHUIUIMHE.

CrpyKTypa npefocTaBieHys JEKIHOHHOIO MaTepuara:

— Beedenue: ycraHaBiIMBaeTCs CBSI3b TEMbl C  IPOHACHHBIM  MaTEpUAlIOM,
ONpEeNeNAIOTCA UENd, 33Ja4d JeKIUH, (opMyiaupyercs IUiaH Jekuud. DopMyaupyroTcs
npodaemsl. [Ipemiaraercs cnncok HHGOPMALMOHHBIX UCTOUHUKOB 10 Pa3IMYHBIM B3IJIs/1aM Ha
npobaemMaTuky JeKkuuu. JIEKTop MoimKeH ObITh KpaToK M BbIpazuTesieH. Ha BBegeHne oTBOAUTCS
5—8 MHHYT.

— OcHogHoe coOepoicanue: OTPAXAIOTCSl KIIOUEBble uieHu, Teopus Borpoca. [lo
BO3MOXKHOCTH U3JIararoTcs paziuyHble TOUKHU 3pEHHs. BBICIyIINBAIOTCS CYXAEHUS CTYACHTOB.
CrynenraMm mnpepnaraercs CQOpPMYIHPOBAaTh BBIBOJBI I0CIE KaXIOMH JIOTMUYECKOM YacTH.
[IpencraBisiroTcst OLIEHOYHBIE CYKACHUs JiekTopa. [IpemomaBatens (opmymupyer pesrome,
IIOATBEPKIAIOTCS WM OIPOBEPTaOTCS KIOYEBBIEC UIECH, BBICKa3aHHbBIE B HAYAJIE JICKLUU.

—  3axnouenue: nenarotcs 000OIIEHUS U BBIBOABI B IIEJIOM 110 TeMe. et npesenTanms
Oynymero  JIeKHMOHHOro  Martepuana.  l[lpenonaBarens — ompeaenseT — HamnpaBiIeHUS
CaMOCTOSITENIbHOM paboThI CTYJeHTOB/

BapuaHTbl uTeHuUs TEKIUH:

1. YctHoe acce mpeamnosaraeT npoQeccuoHanbHOE B TEOPETUYECKOM U METOANYECKOM
IUTaHE H3JI0)KEHHE KOHKpPETHOro Bompoca. Ho 3TO crnekTakib OJHOrO akTepa, ayAuTOpHs B
Jy4lllEM CJIy4yae BOBJIEUYEHA BO «BHYTPEHHUH AMANOr» C IpenojaBareneM. lakas JeKIus
IpEJICTaBIsIeT COOOM MPOIYKT, CO3JaHHBIM OJHMM TOJBKO NPENojAaBaTeieM, a CTyACHTaM
0CTaeTCs pPOJIb MIACCUBHBIX CIylIaTeNeH.

2. YcrHoe occe-guanor C opraHu3aluedl B3aMMOACHCTBMSI TMperojaBareist Cco
CTYAECHTaMM, KOTOpble IPHUBIEKAIOTCS K paboTe MOCPEICTBOM HCIOJIb30BaHUS IPHEMOB
CKPBITOTO ¥ OTKPBITOTO JMajora.

3. Jlekuus ¢ MCNOJIb30BAaHHMEM ITOCTAHOBKM M peleHHus Mpobiembl. Takas Jexius
HAa4YMHAETCs ¢ BOIpOca, Mapajokca, 3aragky, Bo30yKJalolMM HHTepec CTyAeHTOB. OTBET, Kak
NpaBUJIO, OMpenenseTcss K KOHLY 3aHsATHuA. CTyIeHTbl NpeansaraloT COOCTBEHHbIE BapHUaHTHI
pemieHus npobseMbl. Eciu KOHCEHCyC He JOoCTUraercs, MpenojaBareib JaeT OO0NbIIUNA 00beM
uHpopManuy, HaBoJdAmyro HHpopManumio. Kak mpaBwio, OONBIIMHCTBO  CTYJACHTOB
JIOTaJIbIBAETCSl 0 KOHEUHOM pe3yjbTaTe ellle J0 MPOoBO3TrialleHus ero npenojasateneM. [locne
dbopmMynupoBaHusl MPOOJEMATUKA OCHOBHBIE M€ CTYIEHTOB 3alMChIBalOTCS Ha jocke. OHu
CUCTEMATHU3UPYIOTCSl OIpPENEICHHBIM 00pa3oM, CTPYKTYpPHPYIOTCS. B 3akimioueHHM JIeKIUU
OKOHYaTeJIbHbIE BBIBO/IbI, pa3paboTaHHbIE HA OCHOBE UJIeH CTYJCHTOB, 3aIIMCHIBACTCS HA JIOCKE.

VYcnoBus JEKIUOHHOTO OOIIEHHUS:

* [peABapuUTeIbHAs ~ CaMOCTOSITENbHAs IOATOTOBKA CTYAEHTOB IO  3aJadaM,
c(hOopMyJIMPOBaHHBIM Ha MPEABIAYIIEM 3aHATHH 110 MPEACTOAIEH TeMaTHKE;

* cBOOOJTHOE U OTKPBITOE 00CYXIeHHE MaTepHaa;

4. Jlexkuuss ¢ mnOpouenypol may3 MPEanojaraeT 4YepeAOBaHUE MHUHH-JIEKIHA C
oO0cyxnenusmu. Kaxasle 20 MUHYT OcBemiaercsi BakHas mpobiema, 3atreM 5—10 MuUHYT OHa
oOcyxnaercs. MoxHO cHaudana oOCYyJUTh B MalbIX IpyMNIax, a 3aTeM IMPHUIVIACUTh KOTO-TO
BBICKa3aTh CBO€ MHEHHE OT Tpynibl. Benen 3a o0CyxaeHueM cienyer eme 0Ha MUKPOICKIIHS.

6. Jlekuua-qucnyT, KOHTpONIMpyeMas IpernoaaBareacM. AyIuTOpUs JENUTCA Ha TPYIIIIbL:
CTOPOHHHMKOB JTAHHON KOHLIEMIIMH, OMIO3UIMIO U apOuTpoB. CTyAEHTHI JeNnaloT CBON BbIOOp U




y4yarcs OTCTaMBaTh CBOIO TOUKY 3peHus. IIpemnonaBaTens opranusyer ne6aThl U KOPPEKTUPYET
o0cCyx/ieHue, B KOHIIE 3aHATHs ITpeJylaraeT CBOe BUACHUE POOIEMBl U MTOABOAUT UTOTH.

Beibop  BapuanTa  JlekuMM  ompefensercs — oOpa3oBaTENbHBIMM — LEISIMH U
VH/IMBUYaJIbHBIM CTUJIEM IIPETOAaBaTEs.

11.2. Metoauyeckue yKa3aHus I 00y4JaroIUXCs 10 yYaCTHIO B CEMUHapax
( He npedycmompeno yuebnvim niaHoM no OAHHOU OUCYUNIUHE)

11.3. Metoauyueckue ykazaHUs Uisi OOYYAIOMIUXCS O TPOXOKIACHHIO MPAKTHUYSCKUX
3aHATHHI
(e npedycmompeno yuebnuvim nianom no OGHHOU OUCYUnIuHe)

11.4. Meroauueckue ykazaHusi A OOYYalOIIUXCS MO BBIIOJIHEHUIO J1A00OPaTOPHBIX
pabor.

B xoxe BeImONHEHHS Ja0OpPaTOPHBIX paboT OOydYarOmMHCS [OJKEH YIrIIyOuTh H
3aKpeNUTh 3HAHMS, NMPAKTHUECKUE HABBIKHM, OBJAJETh COBPEMEHHON METOAMKOW M TEXHHKOU
OKCIIEPUMEHTAa B COOTBETCTBUH C KBATU(HUKAIMOHHONW XapaKTEPUCTHKONW OO0YyJaromerocs.
Beinonnenue 1abopaTopHbIX pabOT COCTOMT M3 3KCIIEPUMEHTAIbHO-IIPAKTUYECKOM, pacyeTHo-
AQHAJIMTUYECKOMN YacTel U KOHTPOJIBHBIX MEPOIPUATH.

Ilepen BbIMoONHEHUEM J1a00PAaTOPHOM PaObOTHI CTYAEHTHI JOJIKHBI:

a) 03HaKOMUTBCS C COAEpKaHUEM pabOThI;

0) M3y4yuTh TEOPETHUECKUH Marepuaj, HeoOXOAMMBIH Ul MpOBeIeHUs J1a0opaTOpHOIL
paboThI;

B) THIATENbHO MpOpadoTaTh METOAMKY MpOBEICHHUs pPAabOTBI M H3YYUTh CXEMY
AKCIIEPUMEHTAJIbHONW YCTaHOBKHY;

I) TPOU3BECTH HEOOXOAMMBIE MpPEIBAPUTENIBHBIE pacyeTbl, COCTaBUTb CXEMBbI
HKCIEPUMEHTAJIBbHOTO HCCIEAOBaHUS W CQOPMHUPOBATH TaOIMIBI ISl 3allUCHU PE3yNIbTaTOB
HKCIEPUMEHTOB M BBIYHUCICHUH C ONpeesIeHMEeM IMOJUIeXkKallero TalluIl U CKa3zyeMoro, ¢
JIOTUYECKUM (POPMHUPOBAHUEM MOCIIEI0BATEILHOCTEN IKCIIEPUMEHTAIIBHBIX IaHHBIX.

CryneHTbl, SBHUBIIMECS Ha 3aHATHS HE IOATOTOBIECHHBIMH, K  BBIOJIHEHHIO
nabopaTopHOM PabOThI HE TOMYCKAIOTCA.

Kaxnyro paboTy BBIMOTHAIOT OpUrasioil cTyJeHToB B cocTtaBe 3-5 yenoBek. B mporecce
AKCIEPUMEHTa KaXJbli ujeH Opuraabl BBHINOJIHSIET OINpeAeSeHHbIE O0S3aHHOCTU: CHSTHE
NOKa3aHUH  U3MEPUTENbHBIX  NPUOOPOB,  (PUKCHpPOBaHWE  M3MEPEHHBIX  JAaHHBIX B
MOJIFOTOBJIEHHBIX 3apaHee Ta0JInlax, yIpaBieHUe MyCKOPEryIupyIoLeil anmnapaTypoi u ap.

Otuer o0 mpoaenaHHOM paboTe cocTaBIseTCs KaXAbIM CTylIeHTOM. Tpebyemoe
coJiepkaHue oTueTa (HEoOXOIUMbIE CXEeMbl, TaOMUIbl U TpaduKH) YKa3aHO B METOIMYECKOM
ONMHUCAaHUM KaXAOH paboThl. I'padukm CHATBIX M pacCUMTAHHBIX 3aBUCUMOCTEH >KeJaTelbHO
BbIUEPUMBATh HAa MHUIMMETPOBOHM OyMmMare Mo KOOPJAWHATHBIM OCAM C COOTBETCTBYIOLIUMU
neneHusIMM M oOo3HaueHusiMU. [locie HaHeceHUs TOYeK TpaduKa UX COCIUHSIOT IUIAaBHOU
KpUBOIl C y4eTOM BO3MOXHOIO «pa3dpoca» TOUEK BBUAY WX HETOYHOIO CHATHS BO BpeMs
IIPOBEJEHUS SKCIIEPUMEHTA WJIM TIOTPEIIHOCTU PACYETA.

Kpome TOro, cryaeHT mpuBOAMT pe3ynbTaThl pa3pabOTKM Ha YPOBHE HCCIIEIOBAHUS
OJIHOTO M3 BONPOCOB IO 33/JIaHUI0 NIpernojaaBareis. B KoHIlE oTyeTa 3amuCBIBAIOTCS KpaTKUe
BBIBOJIbI TI0 MpOJIETaHHON paboTe, AAaeTcs CPaBHUTENbHASI OLIEHKA MOJYYEHHBIX MPaKTHYECKUX
pE3yJIBTaTOB C TEOPETUYECKUMHU CBEJICHUSIMU.

JlaGoparopHasi paboTa 3aCUMTHIBAETCS, €CJIM CTYJIEHT MPaBUJIbLHO OTBETHJI Ha BOIPOCHI
IpEernoJIaBaTess, MOCBAIICHHBIE 3HAHUIO YCTPOHCTBA M MPUHIMITY paOOThl YCTAaHOBKH, a TaKXkKe
NOHUMaHMIO (PU3MUYECKUX MPOLECCOB, OOBSICHAIOUIMX IOITY4YEHHbIE MPAKTUYECKUE PE3yJIbTaThl
Opyu TpoBeAeHUM 3KcrepuMeHTa. CTyOeHT [OKEH yMeTh OOBSICHUTH TMOPSIOK JEHCTBHIA,
HEOOXOAMMBIX IS BBITIOJTHEHUS JTF0OOTO SKCIIEPUMEHTA B JTabOpaTOpHO padoTe.



Ilepen wHavanom paboOTBl CTYAEHTHI OO0S3aHBI H3YYUTh WHCTPYKLIHIO IO TEXHHUKE
6e3011acHOCTH U1 pabOTaIOUIMX B JIAOOPATOPUH U paclucaThes O MPOXOXKAECHUU UHCTPYKTaXKa B
CIIELIUAJIbHOM KypHaJIe.

Crpykrypa u hopma oTueTa 0 1a0opaTopHOM padboTe

TpeGoBanust k Qopme oTdera o JaboparopHOW paboTe OmpeneseHbl CTaHIapTaMu
Yuusepcurtera: http://guap.ru/guap/standart/titl_main.shtml/

CtpykTypa oTueTa:

1) Cxema 1abopaToOpHON YCTaHOBKH.

2) TlacmiopTHBIC JaHHBIC UCCIICAYEMOM MAITHbI WA TIPHOOPOB.

3) TabuuIbl C paCUCTHBIMH U OTIBITHBIMU JaHHBIMHU.

4) OcHOBHbBIE pacueTHbIE (OPMYIIBI.

5) AJrOpUTMBI CIIIQKUBaHUS, alPOKCHMAIIUH SKCIIEPUMEHTAIBHBIX JTaHHBIX, TpapUKH
UCCIIETyEMBIX 3aBUCUMOCTEH.

6) TpakTOBKa MOJYYCHHBIX PE3yJbTAaTOB M KPATKUE BHIBOJIBI 11O paboTe.

TpeboBanus k 0hOpPMIICHUIO OTYETA O JIAOOPATOPHOU paboTe

Otuer odopmisieTcss B COOTBETCTBHH C TPEOOBAaHHMSAMHU K H3JIOXKCHHUIO TEKCTa U
0o OpMIICHHIO paboT CIIeyeT BBIMOIHITH B cOOTBeTCcTBHHU ¢ TpeboBanusmu ['OCT 7.32 — 2001.

http://guap.ru/guap/standart/prav_main.shtmil

11.5. Meroauueckue yka3aHus Ui OOYYAIONIMXCS IO MPOXOXKICHHIO KypCOBOTO
MIPOSKTUPOBAHHUS/BBIITOJIHEHUSI KYPCOBOUW paOOTHI
(e npedycmompeno yuebnvim naanoMm no OaGHHOU OUCYUnIUHE)

11.6. MeToauueckue yKazaHus JUIsi OOYJAIOIIUXCS O MPOXO0KACHUIO CaMOCTOSATEIHHON
paboThl

B xoze BHIOTHEHHUS CaMOCTOSTEIbHONU pabOThI, O0YUYAIOUIUIICS BBIMOIHSAET paboTy MO
3aJJaHUI0 ¥ TIPU METOJMYECKOM PYKOBOJCTBE IperojaBaTelisi, Ho 0e3 ero HermocpeICTBEHHOTO
y4acTusl.

st oOydvaronuxcst Mo 3a04HOM ¢dopme OOydeHHs, CaMOCTOATENbHAass padoTa MOXKET
BKIIIOUATh B ce0s1 KOHTPOIBHYIO paboTy.

B mporiecce BBITTONIHEHUSI CaMOCTOSITEILHOM paboOThI, y 00y4aromerocss (popMUpPYETCs
1enecoo0pa3Hoe IIaHUPOBaHUE Pabodero BpeMeHH, KOTOPOe MO3BOJSET UM Pa3BUBATh YMEHUS
N HABBIKM B YCBOCHHMU W CHCTCMATHU3AllUH HpI/IO6pCTaeMI)IX 3HaHHI>'I, o0ecrieunBaeT BBICOKHUHA
YPOBEHb YCIEBAEMOCTH B TMEpPHOJ OOY4YeHHs, MOMOTaeT NOMYyYUTh HABBIKA TOBBIIICHUS
poeCCHOHAIBHOTO YPOBHSI.

MeTtoaudyeckuMi ~ MaTepuaiaMH,  HAMpaBJSIONIMMH  CaAMOCTOSITENIbHYIO  paboTy
00yJarONTUX CSSBIISFOTCS:

—  y4eOHO-METOAMYECKH MaTepHal Mo JUCIHUILINHE;

—  METOJMYECKHE YKa3aHUS IO BHIMOIHEHUIO KOHTPOJIBHBIX Pa0OT (A1 00ydaromuxcst
10 3204HON (hopMe 0OyUeHHs).

11.7. MeTtoauueckre yKazaHus [UIsl OOYYaroIIMXCS IO MPOXOXKACHHUIO TEKYIIEro
KOHTPOJI YCIIEBAEMOCTH.

Texkymuii KOHTPOJb YCHEBAEMOCTH NPEIyCMaTpPUBAaET KOHTPOJIb KaydecTBa 3HAHUU
00y4aromuxcsi, OCYIIECTBISIEMOTO B TEYEHHUE CEMECTpa C IIeNbI0 OLEHMBAHUS XO/a OCBOCHUS
JUCLUIUIAHBI.

11.8. Meroauyeckue ykazaHus Ijisi OOYYarONIUXCS MO MPOXO0KICHHUIO MPOMEXYTOUHOM
arrecraquu.



[IpomexxyrouHast ~ aTTecTanst  OOy4yarOIIMXCsl — IMpeaycMaTpuBaeT  OLIGHUBaHHE
MIPOMEXKYTOUHBIX U OKOHYATEIBHBIX PE3y/IbTaTOB OO0YYCHMS 1O auciuiuimae. OHa BKIIIOYAET B
cebs:

— 9K3aMeH — (opma OILEHKH 3HAaHUH, IOJYyYCHHBIX OOYYAIOIIMMCS B IpoOLecce
I/I3y‘-IeHI/I$I BCGI71 JUCHUIIIIMHBI UJIM €€ 4aCTH, HAaBBIKOB CaMOCTOﬂTeHBHOﬁ pa6OTBI, CHOCOGHOCTI/I
NPUMEHATh HMX JUIS PEIICHHUS MPAKTUYCCKUX 3aJad. DK3aMeH, Kak IMPaBUJIO, MPOBOJIUTCS B
MEepHoJ] SK3aMCHAIIMOHHOW CECCHM W 3aBEPIIASTCS AaTTECTAIIMOHHON OIICHKOW «OTIIMYHOY,
«XOPOIIIOY», «YAOBICTBOPUTEIBHOY, «HEYIOBICTBOPUTEIIBHO.

— 3aueT — 3T0 (hopMa OLEHKU 3HAHUH, MMOTYYSHHBIX OOYYaIOUIMMCS B XOJI€ U3yUCHHS
y4eOHOM TUCUHUILTMHBI B LIETIOM WM MIPOMEXYTOUHAs! (II0 OKOHYAHUU CEMECTpa) OlICHKA 3HAHUMN
00yJaroIUMCs 110 OTIEIBHBIM pa3jieiiaM JUCIUILUIMHBI C aTTECTAllMOHHON OIICHKOM «3aYTCHO)
W «HE 3a4TEHOY.

— nuddepeHIMPOBaHHbI 3ad4eT — 3T0 (¢GopMa OIEHKHA 3HAHWH, TOJYyYCHHBIX
00yJaromuMCs TIPU U3YYCHUU TUCIMILIMHBI, IPU BBITOJHEHUH KYPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, HAYIHO-UCCIIEA0BATEIBCKUX PA0OT U MPOXOXKICHUH MPAKTUK C aTTECTAIIMOHHON OIICHKOU
COTIIUIHOY, «XOPOILIOY, KYyJOBICTBOPUTEIBHOY, KHEYIOBICTBOPUTEILHOY.



Jluct BHeceHUsI U3BMEHEHUH B pabouyio MporpaMmy AUCHUILTAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit




