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AHHOTaUs

Jucuumnuaa «OCHOBBI PaKeTHO-KOCMUYECKOW TEXHUKH» BXOAMUT B 00pa3OBaTEIbHYIO
porpaMMy BBICIIETO 00pa3oBaHUsl IO HANpaBlIECHUIO MOAroToBKH/ crernuansHocTH 25.03.01
«TexHuueckass HSKCIUTyaTallMsl JETaTelNbHBIX annapaToB W JBUTATeNeil» HanpaBlIeHHOCTU
«IKcIulyaTaluss M HCHBITAHUS aBUALMOHHOM M KOCMHUYECKOW TeXHUKH». Jucuuminna
peanmmu3yetcs kadempoit «Nel 1».

JlucuurinHa HareneHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CIICTYIOIINX KOMITCTCHIHNA:

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

CopepxaHue JTUCHUIUIMHBI OXBAaThIBA€T KPYI BOIPOCOB, CBSI3aHHBIX C OCHOBAaMHU
PAKETHO-KOCMHYECKOM TEXHUKH.

[IpenogaBanue AMCHUIUIMHBI MpEeAycMaTpUBaeT cienyromue QopMbl OpraHu3aluu
y4eOHOro mporecca: JEKINH, JJa00paTopHble pabOThl, MPAKTUUECKHUE 3aHATHSI, CAMOCTOSATEIbHAS
paboTa 00y4aronierocsi, KOHCyJIbTaIlUH.

[IporpamMmmMoit AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIONINE BHUABI KOHTPOJIS: TEKYIIMH
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHAsI aTTecTalus B (hopMe IK3aMeHa.

OO0mast TpyA0eMKOCTh OCBOCHUS JMCIMILIMHBI COCTaBIsECT 3 3adeTHBIX eawHmibl, 108
YacoB.

SA3bIK 00yUYeHUs 10 AUCIHUILUINHE «PYCCKUH »



1. TlepedeHb IIAHUPYEMBIX PE3yJILTATOB O0YUYCHHS MO JUCIUTUINHE

1.1. Tlenu npenomaBaHus JUCITUTUTHHBI
JucuuruiiHa TpeiHa3HauyeHa Uil M3YYEHUS CTYACHTAMH OCHOBBI PaKETHO-KOCMHUYECKOM
TEXHUKU. JluciuniarHa uMeeT NoJMANCUUIUIMHAPHBIA XapaKkTep U IpeycCMaTpUBaeT MOJyYeHHe
00yJaromuMuCsT HEOOXOAWMBIX M HOBBIX HABBIKOB B 00JACTH TEXHMYECKOW SKCILTyaTalllH
PaKeTHO-KOCMHUYECKOH TEXHUKHU.

1.2. JlucumniuHa BXOAMT B  COCTaB  dYacTH, (HOpPMUPYEMOHl  y4aCTHHUKAMH
00pa30oBaTeNbHBIX OTHOIIEHUH, 00pa30BaTeNbHOM MporpaMMbl BbICHIEr0 00Opa3oBaHus (Jajee —
OIl1 BO).

1.3. TIlepeueHb mIaHUPYEMBIX PE3yJIbTATOB O0yUEHHs 110 AUCLUILINHE, COOTHECEHHBIX C
IUIaHUpYyeMbIMU pesynbTratamu ocBoeHus OIT BO.

B pe3ynbrare M3ydeHus IUCLMILIMHBI OOydaroUuiicsa AOIKEH 00janaTh CleIyOLUMU
KOMITETEHIIMSIMU W WX 9acTsAMH. KoMIeTeHIIMY U WHAMKATOPbI UX JOCTHXKEHHS IPUBEICHBI B
Tabymue 1.

Tabmuna 1 — [lepeyeHp KOMIIETEHIIMN U HHINKATOPOB MX JOCTHXKCHHS

Konu
Kareropus (rpymnmna) Kon n HanMeHOBaHUE UHAMKATOPA JOCTHKEHUS
HalMEHOBaHUE
KOMIIETEHIIUH KOMIIETEHIIUU
KOMIIETEHIIUH
[1K-3.3.1 3HaTh METO/IbI TOMCKA OBPEKACHUN U
OTKa30B aBUAIIMOHHOM TEXHUKHU U TEXHOJIOTHUH UX
YCTpPaHEHUS; METO/bl OLICHUBAHUS
I1K-3 Cnocoben 3G GEKTUBHOCTH U HAJIS)KHOCTH PUMEHIEMbIX
OCYILECTBIISATh METO/I0B YCTPaHEHMsI TOBPEXICHUM U OTKA30B
IIOMCK U YCTPAHEHHUE | aBUALMOHHON TEXHUKHU U UX IPUYUH
[TpodeccronanbHbIe
IIPUYMH OTKA30B U [IK-3.Y.2 ymeTp 0CylecTBIATh IOUCK U
KOMIIETEHIIUH . .
HOBPEXACHUN yCTpaHEHHE OTKa30B U NOBPEXKICHUN
aBUAIIMOHHOMN aBUALIMOHHOMN TEXHUKU U UX NPUYUH
TEXHUKH [1K-3.B.3 BnageTh TEXHOJIOTUSMHU ITOUCKA U
YCTpaHEHMsI OTKA30B U NOBPEXKICHUN
aBUAIMOHHON TEXHUKU U METOJAMH BbISIBJICHUS
UX IPUYHMH

2. Mecro nucuumianssl B cTpykType OI1

JucnunimHa Oazupyercss Ha 3HAHUAX, paHee MPUOOPETEHHBIX O0YyJarolIMMHCS MPHU W3YYEHUU
CIIEYIOIINX JUCLHUIUINH:

— BBeneHue B HalpaBlICHUE;

— Qusmnka;

— Xumus:

— HHudopmaruka u nHHopMalnoOHHbIE TEXHOJIOTUH;

— Mexanwnka;

— ABHAaIMOHHBIE U KOCMUYECKHE KOMIUJIEKCHI U CUCTEMBI,

— AbdpoauHamuKa (pUKIIaaHas);

— OcHoBBI KOHCTpYKLUH JIA;

— I'mpporazoannHamuxka.

3HaHI/I$[, IOJYYCHHBIC IIpU HN3YUCHUH MaTcpuajia HaHHOﬁ JUCIHIMIIIIMHBI, HMCIOT KakK
CaMOCTOATCIIBHOC 3HAYCHUC, TAK U UCIIOJIB3YIOTCA IIPU U3YUCHUUN JPYI'UX NUCHUIIIINH:

— lleneBble cuCTEMBI KOCMUYECKHX aIlllapaToOB,;
— OCHOBBI KOHCTPYKLIMH KOCMHUYECKHX allaparos,;
— MexaHnka KOCMAYECKOrO M0JIETa,;




— CnyxeOHbIe CHCTEMbl KOCMUYECKHX allaparoB.

3. OO0BEM H TPYJOEMKOCTh JUCIUILTAHBI
JlanHbie 00 00mEeM o0beMe JUCIUILUIMHBI, TPYIOEMKOCTH OTACIBHBIX BHJIOB y4eOHOU
paboThI 1O TUCIUILIMHE (M paclpeieieHue 3TOH TPYA0EMKOCTH 110 CEMeCTpaMm) IpeACTaBICHbI B
Tadymue 2.

Tabmuna 2 — O6beM U TPYIOEMKOCTh TUCIUILITMHbI

TpynoeMKocTh 1o
Bun yueGHO# paboThI Bceero cemMecTpam
Neb
1 2 3
Oobwan mpyooemKocmp oucCyunIuUHbL, 3/ 108 3/ 108
3E/ (uac)
AyoumopHule 3anamus, BCETo vac. 16 16
B TOM YHCIIC:
nekiuu (JI), (dac) 8 8
npakTuueckue/cemunapckue 3anatus  (I13),
(dac)
nabopaTtopHbie paboTs (JIP), (uac) 8 8
KypcoBoii nmpoekT (padota) (KII, KP), (uac)
9K3aMeH, (Jac) 9 9
Camocmoamenvnan paboma, Bcero (4ac) 83 83
Buo npomesxcymounoit ammecmayuu:. 3a4er,
mubd. 3auger, sk3amen (3auer, dudd. 3au, OK3. OK3.
OK3.%%)

EX3

[IpuMeuaHue: kaHAMAATCKHI SK3aMEH

4. ConepxaHue JUCITUTUTHHBI
4.1. PacnpeneneHue TPyJIOEMKOCTH JUCIUILTHHBI IO pa3/esiaM U BUAAM 3aHITHIA.
Paznensl, TeMBI TUCIUTIINHBI U MX TPYAOEMKOCTh TIPUBEICHBI B TAOIHUIIE 3.
Tabnuma 3 — Pa3mensl, TeMbl AUCHUIIIMHBL U KX TPYI0EMKOCTb

Paznenbl, TeMbI JUCITUTIIIMHBI Jlexknuu I13 JIP KII CPC
(dac) (C3) (dac) (dac) (dac)

Cemectp 6

Beenenue 0,5

Tema Nel PazBuTHe paketHo- 0,5 10

KOCMUYECKOU TEXHUKH

Tema Ne2 OcHoBBI TeOpuu peakTuBHOrO | 1 2 20

JIBUKCHHUSI

Tema Ne3 Knaccudukanus paket u 1 10

OCHOBBI UX YCTPOHCTBA

Tema Ne4 PakeTHbIE JBUTATEIN, X 1 2 10

YCTPOMCTBO M 0COOEHHOCTH PabOTHI

Tema Ne5. Cucremsl ynpasieHus 1 20

TOJIETOM pPaKeT

Tema Ne6 OcHOBHBIE TOHATHS O 1 20

KOCMHUYECKHX aImaparax

Tema Ne 7. OcobenHoctu yerporictBau | 1 4 20

ynpasyieanss UC3, nuiotupyembix




KOCMHUYCCKHX aIlliapaToB U
MEXKINIAaHCTHBIX KOCMHUYCCKUX
aIrapaToB

Tema Ne® PakeTHO-KOCMUYECKUE 1 9
KOMILIEKCHI U CUCTEMBI

Hroro B cemectpe: 8 8 119

Uroro: 8 0 8 0 119

4.2. CopnepxaHue pa3/ieJoB U TEM JICKIIMOHHBIX 3aHSATHI.
ConepxaHue pa3/ieiioB M TeM JICKIIMOHHBIX 3aHIATHI IPUBEICHO B Ta0OHIIE 4.

Ta6mmma 4 — ConepxaHue pas3esioB U TeM JCKIIMOHHBIX 3aHATHI

Howmep paznena Haszeanue u copepxanue pa3/iesioB U TEM JICKIMOHHBIX 3aHATHI

BBeneunue o
JIEMOHCTPAIHSI CTIAiI0B WIH YIeOHBIX (QHIEMOB

Pa3BuTHE paKeTHO-KOCMUYECKO TEXHUKM.
OTanbl pa3BUTUS PAKETHO-KOCMHUUYECKON TeXHUKU. OCHOBHBIE JOCTHXEHUS
OTEUYECTBEHHON U MUPOBON KOCMOHABTUKHU
JIEMOHCTpAIIMsI CIaiiIoB WK yueOHBIX (GUIBMOB

Tema Nel

OCHOBBI TeOPUH PEAKTUBHOI'O ABUKEHUS
2.1. ®usznyeckne OCHOBBI TEOPHUU PEAKTUBHOTO ABMKCHUS. Y paBHEHHE
Memepckoro. [lepast 3agaua [{uonkockoro. CocTaBHbIC paKeTHI.
2.2.Cuiibl, NIEACTBYIOIIUE HA PAKeTy-. HOCUTENb B mojieTe. Cuia Taru
paketHoro asurareis. Cuia 3eMHOTO TATOTeHUs (BTopas 3aJada
uronkoBcKOro). A3poaHAMHYECKUE CHIIBI. Y IPaBISIONINE CHIIBI U
BO3MYIIEHUS.
Tema Neo2 2.3 OCHOBHBIE TapaMETPBI, XapaKTEPU3YIOLIUE MOJIET PAKETBI-HOCHTEISL.
KoopauHartsl, onpenenstomue nojoxKeHne pakeTsl B IPOCTPAHCTBE.
TpaexkTopuu nojeTa pakeTbl-HOCUTENS. Y CIIOBHUS BBIBEICHUS
KOCMHMYECKOT0 arnapara Ha opouty. IlapameTpsl, onpeaesnstomue
KOHEYHYIO CKOPOCTb PAKEThI-HOCUTEJIS.
2.4. O (hexTUBHOCTH U B3aMMOCBSI3b PA3JIMYHBIX MMyTEH TOCTHKEHHS
KOCMMYECKHX CKOPOCTEN

0eMOHCMPayus Ciauo08 Uiy y4eOHuIX GUIbLMOE

Kaaccudukanus paker 4 0CHOBBI HX YCTPOHCTBO:

3.1.1Tpusnaku knaccuduramun. Kimaccel paker. Odnactu npruMeHeHUs
pakert. Tursl mone3Horo rpysa. KpatHocts npumenenus. Victounuk
SHEPTHH, UCTIONIB3YEMBIH sl ABIKeHus. [IprHImn pa3paboTku
KOHKpPETHOTo 00pasiia pakeTsl. KOMIIOHOBOYHAS M KOHCTPYKTHBHO-
CHJIOBas cxeMa. A3poJrMHaMHUUYecKasi 1 BHYTPEHHSAA KOMIIOHOBKA.
TexHONMOTHYHOCTh KOHCTPYKINH. DKCITyaTallMOHHBIE XapaKTEePUCTHUK.
3.2. Kinaccudukanus pakeT 1o Ha3HauYeHHIO:

TakTryeckre v orepaTuBHO-TAKTUYECKUE paKeThl, MeXKOHTHUHEHTAIbHbBIE
paxeTbl, 3eHUTHbIE yIIpaBiisieMble PakeThl, ABHALMOHHBIE PAKETHI «BO3IYX
— BO3JYX» H «BO3/yX —TIOBEPXHOCTB», PakeTbl MOPCKOT'0 Oa3upoBaHH,
MeTteoposoruueckre u reopu3ndecKne paKkeTsl,

3.3. [lonesHble HArpy3KH pakeT

3.4. CtapToBbIe KOMILJIEKCHI paKeT

3.5. XapakTepucTUKH pakeT-HocuTeleh. [IoHsITHE 0 KOHCTPYKTHBHOM
COBEpILICHCTBE pakeT. YPaBJsieMOCTb pakeThl. HagexHoCcTh u
0e3onmacHOCTh. TEeXHOIOTMYHOCTh KOHCTPYKIUH.

DKCIUTyaTaIl[IOHHBIC XapaKTePUCTUKH.

OCHOBHBIC XapaKTEPUCTUKH PAKET.

Tema Ne3




0eMOHCMPayus C1a008 Uil y4eOHuIX GUILMOE

Tema Ned

PakeTHbIe IBMraTe/Id, UX YCTPOICTBO U 0COOEHHOCTH PadOThI

4.1. IIpeobpazoBanue sneprun. Cxema npeoOpa3oBaHHs YHEPTUH.
OCHOBHBIE TPYMIIBI PAKETHBIX ABUTaTEICH

4.2. Knaccudukaris paKeTHBIX IBUTATEICH

4.3. )Kunxoctueie paketHsie apuratenu (JKP). Knaccudukamms XKPJI.
4.4. XP/] c BoITeCHUTENBbHOW U TypOOHACOCHOI NOAAYEH TOTUINBA.
4.5. Pakernsle apurarenu TBepaoro tormmusa (PATT).

4.6. [ToHsTHE O XMMHUYECKOW SHEPTUH TOTUINBA PAKETHBIX TBUTATEIICH.
4.7. CoBpeMEHHBIE )KHIKUE U TBEPJIble TOIUIMBA PAKETHBIX JIBUTATEIIE.
4.8. IlonsiTHE O SIMEPHBIX U DIEKTPOPEAKTHBHBIX JBUTATEISX.

4.9. TlousTre 0 XUMAYECKUX IBUTATEISAX MAJIOH TATH U 00
OJHOKOMITOHEHTHBIX JIBUTATEINSX MAJIOW TSTH JUII KOCMUYECKUX
anmaparos

0eMoHCmpayus c1aloo8 uiu y4eOHulx QuibMos

Tema No5.

CucreMbl yIpaBJIeHUs MOJIETOM PaKeT

5.1. CiocoObl cTaOMIM3AIMH, YIIPABJICHUS TI0JICTOM M HABEJACHHUE PAKET.
5.2. TIpubOpBI ¥ CHCTEMBI ISl K3MEPEHUSI ITAPAMETPOB IOJIETa PAKET.
'upockoraecKkue PUOOPsl U CUCTEMBI B YIIPABICHAH TTOJIETOM PAKETHI.
5.3. IonsiTre 00 MHEPIUATHLHBIX HABUTAIIMOHHBIX U aCTPOMHEPLUATBHBIX
crucTeMax OaJUTHCTHYCCKUX PAKeT.

5.4. CucreMbl aBTOMAaTHIECKOTO YIPABJICHHUS MTOJIETOM PAKET 10
Tpaektopun. [loHsATHE 00 ABTOHOMHBIX U PAAHOTEXHUYECKUX CPEACTBAX
yIpaBIeHHUS.

5.5. CucreMsl yrpaBJieHUs JATHOCTBIO TIOJIETa H PETYIHPOBAHHS
«K@XKYLIEHCS» CKOPOCTH.

0eMoHCmpayus c1atioo8 uiu y4eOHulX QuibMo8

Tema Neb

OcHOBHbIE MOHATHS 0 KOCMHYECKHX anmnaparax

6.1. Opbura uckyccrsennoro crnytauka 3emin (MC3). Knaccudukanms
opout UC3. ITapametpsl opouthl. Ha3zHaueHHe pa3InuHBIX OPOUT.

6.2. Ocobennoctu BeiBeaenust IC3 na opOuty 3emun.

6.3. Koncrpyktusasie ocodoennoctu MIC3 pazianyHOro Ha3HaueHHsI
deMoHCmpayus c1atloos unu y4eOHulX QuibMo8

Tema Ne 7.

OcobenHoctn ycrpoiictBa u ynpasiaenusi UC3, nunoTupyembix
KOCMHYECKHUX aNNapaToB U MeKIJIAHETHbIX KOCMMYECKHX aNNapaToB
7.1. Knaccudukanus u ocHOBHI ycTpoiictea NC3

NC3 nucranmmonnoro 3ouanposanus 3emiu (KA /133).

NC3 nay4yHoro HazHaueHUsI.

NC3 cBsazm.

N C3 paBuranmu.

NC3 npuknagHoro Ha3HAYEHHUS.

Cuctembl Ha OCHOBE TpynnupoBok MC3 mpukiIaaHOro Ha3HAYCHHUS.
Cryckaemple amnmaparsl IS JOCTaBKU Ha 3€MITI0O MaTEPHAJIOB C OPOUTHI
ncCs.

Kocmudeckue annapaTs! A5 MccnenoBaHus JIyHbl, IIaHET COTHEYHOU
CHUCTEMBI I JalibHer0 KocMoca. OCOOEHHOCTH MOCAIOYHBIX CTyIeHEN
MexIutaHeTHbIX KA.

[IpuHuMnE! ynpasiaeHus opueHTanuen u npwxenneM UC3 u
MeXIIaHeTHRIX KA.

Hazemnas undpacrpykrypa ynpasnenns UC3.

7.2. Knaccudukanus, 0OCHOBBI yCTPOHCTBA M YIIPABICHHS MTHIIOTUPYEMbIX
KOCMHUYECKHX armapaToB.

[Tunotupyemble TpaHCTIOPTHBIE KOCMHYECKHE Kopaliu

[Munotupyemsie nonroBpemMeHHble opouTanbhbie cranmu (JOC).
TpancnopTabie KocMudeckre kopabnu caabxkenus JJOC.




HI/IHOTI/IpyCMBIe KOCMHUYCCKUC allrapaThbl JJIs1 MCKIIJIAHCTHBIX ITOJICTOB.

Criyckaemble anmapaTbl KOCMHUYECKHX KopaoJieH.
MHoropa3oBble KOCMHUUECKHE aIMapaThl

0eMOHCMPayusl C1a008 Uil y4eOHuIX GUILMOE

Tema Ne8

PakeTHO-KOCMHMYeCKHEe KOMILIEKCHI H CHCTEMBI

8.1. O0o0IIeHHAs CTPYKTYpa PaKETHO-KOCMHYECKOTO KOMIUICKCA U
OpOUTATEHON KOCMHYECKOW CUCTEMEI.

8.2. Oco0eHHOCTH HA3€MHOI'0 KOMaHIHO-U3MEPHUTEILHOI0 KOMILIEKCA.
8.3. [loHsTHE 0 KOCMOJIPOME, €T0 CITYK0axX, CTAPTOBBIX KOMILIEKCAX
0eMOHCMPayusl C1a008 Uil y4eOHuIX GUILMOE

4.3. Tlpaktuyeckue (CEMUHAPCKUE) 3aHITHS

Tembl mpakTUUECKUX 3aHATHI U UX TPYJOEMKOCTh IPUBEICHBI B Ta0IHULIE 5.

Tabmuna 5 — [IpakTryeckue 3aHATHS U UX TPYJOEMKOCTb

Ne
Ne TeMbl MpakTUYECKUX . | TpynoemkocTs, |pa3nena
. @DopMbI TPAKTUYECKUX 3aHATUI
/o 3aHATUN (dac) JIUCLIAIL
JIHBI
Y4eOHBIM MJIaHOM HE MPEAYCMOTPEHO
Bceero
4.4, JlabopaTopHbIC 3aHATHS
Tewmbl 1ab0opaTOPHBIX 3aHATHH M UX TPYIOSMKOCTh IPUBEACHBI B Ta0HIIE .
Tabnuia 6 — JlabopaTropHble 3aHATHS U UX TPYJOEMKOCTh
Ne Ne
Tpynoe
i HaumenoBanue 1abopaTopHbIX paboT MKOCTS, (4ac) pasnena
/1 ’ JUCIUTLTAHBI
Cemectp 6
1. Uccnenosanue HNPUHIINIIA PEaKTUBHOTO 2 2
JIBUKEHHSI Tela TMepeMeHHOW Macchl (ypaBHEHHE
Mermepckoro). MccrnenoBanue nepBoit 1 BTOPOMl 3a1au
IuonkoBckoro
2. UccnenoBanue ¢puszndeckux mnporeccon B XKP/] 2 4
3. HccnenoBanne mnpuMeHEHUS THPOCKOMHYECKUX 2 5
JATYNKOB W WHEPITUAIBHBIX HAaBUTAIIMOHHBIX CHCTEM B
CUCTEME YIpaBICHUS paKeTOn
4, Uccnenoanue Tpaccol monera NC3 2 6
Bcero: 8

4.5. KypcoBoe nMpoeKTUpoOBaHKE/ BHITOTHEHUE KYPCOBOM PabOThI

VY4eOHbBIM MJIAaHOM HE TPEAyCMOTPEHO

4.6. CamocrosiTenpHas paboTa 00yJaronuxcs

Bunsl camocTosTensHON paboOThI M €€ TPYIOEMKOCTh PUBEIEHBI B Ta0uLe 7.




Ta6mmma 7 — Bugsl caMOCTOSTENHHOM pabOTHI M €€ TPYAO0EMKOCTh

. Bcero, | Cemectp 6,
Bun camocrositensHoi paboThl
qac qac
1 2 3
W3ydenune TeopeTuyeckoro mMarepuasia
o1 o1
nucuurnHbl (TO)
KypcoBoe npoextupoanue (KII, KP)
Pacuetno-rpaduueckue 3aganus (PI'3)
Brimonnenue pedepata (P)
[ToaroroBka K TeKyIieMy KOHTPOJIIO 10 10
ycneBaemoctu (TKY)
Homamnaee 3aganue (/13)
KonTponbusie pabotsl 3a0unnkoB (KP3) 10 10
[ToaroroBka Kk IpOMEKyTOUYHON 12 12
arrectaruu (I1A)
Bcero: 83 83

5. IlepeueHs yu4eOHO-METOAMUECKOTO OOECTIeUeHUs

JUTSL CAMOCTOSITENTEHOU Pa0OThI 00y4arOIUXCs MO JUCIUTUTHHE (MOJTYJTIO)

yqe6HO'MeTOI[I/I‘IeCKI/Ie MaTCpHrajibl JIA CaMOCTOSTEILHON pa60TBI 06yqa10mnxc;1 YKa3aHbl B

n.a. /-11.

6. IlepeueHb MEYaTHBIX U AIEKTPOHHBIX YUCOHBIX U3TAHUI
[lepedyeHb neyaTHBIX U 3JIEKTPOHHBIX YUeOHBIX M3/IaHUM MpHUBeieH B Tabaule 8.
Tabmmna 8— [lepeyeHp MeYaTHBIX U DJIEKTPOHHBIX YUEOHBIX M3TaHUI

HIudp/
URL ampec

bubnuorpaduueckas ccplika

KomnuaecTBo 9K3eMITIspOB B
OnomoTeKe
(KpoMe JIEKTPOHHBIX SK3EMILISIPOB)

IIpoekTHpOBaHME KOCMHYECKHX
anmaparToB /Uil QyHJIaMEHTAJIbHBIX U
Hay4HBIX ucciaenoBanuit [Texkcrt] : B 3 T.
/ Pockocmoc, HITO um. C.A.JIaBoukuHa
; coct.: B. B. Edanos, U. JI. llleBanes ;
pexn.: B. B. Ebanos, K. M. [luuxan3ze. -
M. : U3n-Bo MAU, 2012 - 2014. -

ISBN 978-5-7035-2299-8.

Kakos, A. M.

OCHOBBI KOCMOHAaBTHKHU [yueOHOE
nocobwue] : yuebHoe mocodbue / A. M.
JKaxkos. - CIIO. : [Tonutexuuka, 2000. -
172 c. : puc. - (YuebHoe nocobue s
By30B). - bubauorp.: ¢. 170 (10 Ha3s.).
- ISBN 5-7325-0490-7 :

ConoBbéB B. A.

YnpaBiieHue KOCMUYECKUMU
nosneramu [Tekct] : yueOHOE mocoOue /
B. A. Conossés, JI. H. JIsicenko, B. E.
Jlrobunckuii ; pea. JI. H. JIpicenko. - M.




: Uzp-Bo MI'TY um. H. 3. baymana,
2009 - 2010. - ISBN 978-5-7038-3350-
6.

7. IlepeyeHb MEKTPOHHBIX 00OPa30BaATEIbHBIX PECYPCOB
MH(}OPMaLIMOHHO-TEIIEKOMMYHUKAIIMOHHOH ceTu «IHTepHeT»
Ilepeuenn AIIEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB UH(POPMAIMOHHO-
TEJIeKOMMYHUKAaMOHHONH ceTu «MHTepHeT», HEOOXOOUMBIX MJii OCBOCHHUS JTUCIHILIAHBI
npuBezieH B Tabnuue 9.

Tabmuua 9 — IlepedyeHb 3IEKTPOHHBIX OOpa30BaTEIbHBIX PECYpPCOB HH(POPMALUOHHO-
TEJICKOMMYHUKAIIMOHHOU ceTh «HTepHET»
URL anpec HaumenoBanue

http://window.edu.ru/ | Enuroe OKHO J0CTyIa K 00pa30oBaTe/ibHBIM pecypcam

8. Ilepeuenp HHPOPMATMOHHBIX TEXHOJIOTUI
8.1. IlepeyeHp TPOrpaMMHOTO OOECHEYCHHMS, MCHOJIB3YEeMOTO MpPU OCYIIECTBICHUU
00pa30BaTENLHOTO MpOoIEcca M0 JUCIUIIIHHE.
[Tepeuenp nUCMONIB3yeMOTro IPOrpaMMHOTO oOecTieueHHs npeacTabieH B Tabuuie 10.

Tabmuna 10— [TepeueHs mporpaMMHOT0 00€CIICUCHIS

Ne i/t HanmenoBanue

He npenycmotpeno

8.2. IlepeucHb MH()OPMAITMOHHO-CIIPABOYHBIX CUCTEM,HCIT0JIb3yEeMBIX pu
OCYIIIECTBIIEHUHU 00pa30BaTeIHLHOrO Mpoliecca Mo AUCIUILITNHE

[lepeuens WMCTHONB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM TMIPEICTABICH B
Tabmmite 11.

Tabnuna 11— [lepeuens MHPOPMAITMOHHO-CIIPABOYHBIX CUCTEM

No /1t HaunmenoBanue

He npenycmorpeno

9. MarepuanbHO-TeXHUYeCKast 6a3a
CocraB MaTepualbHO-TEXHUYECKOM 0a3bl, HEOOXOAUMOW Ui  OCYIIECTBJICHHS
00pa3oBaTeNbHOTO MpoIiecca Mo TUCIUIUIMHE, IPECTaBiIeH B Tabnuiel 2.

Tabmuna 12 — CocTaB MaTepHaIbHO-TEXHIUYECKOH 0a3hl

Ne HanmeHnoBaHMe cOCTaBHON 4acTH Howmep aynuropun
/1 MaTepUaIbHO-TEXHHUECKOH 0a3bl (TIpu HEOOXOMMOCTH)

JlexinoHHas ayIUTOPUS

MynsTuMeAniTHAS TEKIIMOHHAS ayIUTOPUS

Crnenuanu3upoBaHHas 1abopaTopust

10. Omnenounble cpeacTBa AJIs MPOBEICHHS IPOMEXKYTOUHOM aTTeCTaIlH



http://window.edu.ru/

10.1. CocTaB OLICHOYHBIX CPEACTBAJS MPOBEACHUS IMPOMEKYTOYHOM aTTeCTaI[HH
00ydJaronuxcs Mo IMCUUILIMHE TTpUBeIeH B Tabnwuie 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEACTB ISl IPOBEICHHSI TPOMEKYTOYHOM aTTeCTAIH

Buza npomexyTo4HON aTTecTaluu IlepedyeHb OLICHOYHBIX CPEACTB
OK3aMeH Crucok BONpPOCOB K dK3aMEHY;
DK3aMeHAaI[MOHHEIC OUJICTHI,
3amaun;
TecTsl.

10.2. B kayectBe KpUTEpUEB OIECHKH YPOBHSA CHOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMHCs MPUMEHseTCsl 5-0ayulbHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIMM, KOTOpas puBeacHa B Tabauue 14. B TeueHue cemecTpa MOXKET MCIOJIb30BATHCS
100-6amtpbHast ~ mIKajga ~ MOAYJIBHO-PEUTHMHTOBOM  CHCTEMBl  YHHUBEpPCUTETa,  IIpaBuja
UCTIOJIB30BaHUSI KOTOPOW, YCTAaHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJHHBIM HOPMATHBHBIM aKTOM
['VAIL
Tabmmna 14 —Kpurepuu onieHKH ypoBHS chOPMHUPOBAHHOCTH KOMIETEHITHH

OlieHKa KOMIIETCHITUH

XapakreprucTika chopMUPOBAHHBIX KOMIIETCHITHN
5-0ayuipHad mIKaia PaKTep (bopvmp

— oOyyaromuiicss TIyOOKO H BCECTOPOHHE YCBOWJI IPOTPAMMHBII
MaTepHa;

— YBEPEHHO, JIOTUYHO, ITOCIIEI0BATEILHO U TPAMOTHO €TI0 M3J1aracr;

— ONUpAasCh HA 3HAHUS OCHOBHON W JIONOJHHUTEIBHOM JIMTEPATYpHI,
TECHO TPUBS3LIBACT YCBOCHHBIC HAYYHBIC IMOJIOKCHHSI C MPAKTUICCKON
JESITEIIBHOCTRIO HATPaBIICHUS;

— yMeJI0 00OCHOBBIBAET M aPTYMEHTUPYET BBIIBUTAEMbIC UM HIICH,

— JIeJIaeT BBIBOALI H 000OIIEHHS;

— cBOOOJTHO BJIAJICET CHCTEMOM CIIeMaTN3UPOBAHHBIX TTOHSITHH.

«OTIIMYHO»
(Ga4YTCHO»

— o0yyJaronuics TBEpI0 YCBOMII MPOTPAMMHBIN MaTepuai, TpaMOTHO U
M0 CYLIECTBY M3JaraeT ero, ONUpasCh Ha 3HAHUS OCHOBHOM
JUTEpaTypHl;

— HE JIOMYCKAET CYIIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIE 3HAHUS C MPAKTHUYECKOW J1€ATEIbHOCTHIO
HallpaBJICHUS;

— apryMEHTUPYET Hay4YHbIE MTOJ0KEHNUS;

— JIeJIaeT BBIBOABLI M 00OOIICHHS;

— BIIAJICET CHCTEMOM CIICIMAIM3UPOBAHHBIX TTOHITHH.

«XOPOIIIO)»
«3aYTCHO»

— o0yJaromuiicss YCBOMII TOJBKO OCHOBHOW MPOrpaMMHBIN MaTepua,
M0 CYIIECTBY M3JIaraeT €ro, ONHMpasch Ha 3HAHUSA TOJBKO OCHOBHOM
JTUTEPaTypHI,

— JIOMYCKaeT HEeCYIIECTBEHHBIE OMMOKH U HETOYHOCTH;

— UCIIBITHIBAET 3aTPYAHEHUsT B MPAKTUYECKOM NPUMEHEHUM 3HAHUN
HaIlpaBJICHUS;

— cJ1ab0 apryMEeHTHPYET HayuHbIe MTOJI0KEHHUS,

— 3aTpynHsieTcs: B GOPMYJIUPOBAHUHU BBHIBOJOB U 000OIICHUH;

— YaCTUYHO BJIAJEET CUCTEMON CIIeIMAIM3UPOBAHHBIX MOHSITHIA.

«y/IOBJIETBOPUTEITHHOY
«GAuTEHO»

— o0yyJaromuiics He YCBOWJI 3HAYUTEIbHOM 4YacTW MPOrpaMMHOIO
MaTepuana;

— JIOMYCKAeT  CYNIECTBCHHbIE  OMMOKHM W  HETOYHOCTH  TIpU
paccMOTpeHHH Ipo0JIeM B KOHKPETHOM HarpaBlIeHUH;

— MCIIBITHIBAET TPYIHOCTH B MIPAKTUYECKOM PUMEHEHNUHN 3HAHUM;

— HE MOXET apryMEHTHPOBATh HAYYHBIC MTOJIOKCHHS,;

— He QOpMYJIMPYET BHIBOJAOB U 000OLICHHIA.

«HEYIOBJIETBOPUTEIIHLHO
«HE 3aYTCHO»

10.3. TumoBbie KOHTPOJIbHBIE 3aJJaHUS WX UHBIC MaTEPUAIBI.
Bormpocs! (3agaun) nist sK3amMeHa peIcTaBlIeHbl B Tadmie 15.




Tabmuia 15 — Borpocs! (3amaun) s 2K3aMeHa

Ne i/t

[lepeuens BonpocoB (3aa4) AJsl IK3aMeHa

BN .

~

10.

11.

12.

13.

14.
15.

16.
17.

18.
19.
20.

21.
22,

23.
24,

25.
26.
27.
28.
29.
30.
31.

32.

OCHOBHBIE TOCTHKECHHUS OT€YECTBEHHON 1 MUPOBOY KOCMOHABTUKH
VYpasaenue Memepckoro.

[lepas 3amaya I{lnonkoBckoro. CocTaBHBIE PAKETHI.

Curpl, IeHCTBYIONINE HA PAKETY-. HOCHTENb B MOJIETE.

Cuna TAru paKeTHOTO ABUTATEIs.

Cuna 3eMHOTO TArOTeHUs (BTOpas 3anava [{nonkoBckoro).
AdpoarHaMUYeCKHE CUITBI.

VYpapisroluye CUIbl 1 BO3MYILECHUS B [TOJIETE PAKETHI.

OCHOBHbIE NTapaMeTphl, XapaKTePU3YIOIINE MOJIET PaKeThI-HOCUTES.
Koopaunatsl, onpeaemnsionye nojoKkeHnue pakeTsl B IPOCTPAHCTBE.
TpaexTopuu noJyieta pakeTbl-HOCUTEIIS.

VYcnoBus BeIBeIEHUSI KOCMUYECKOTO anmapaTa Ha opouty. [lapametpsr,
OTIpeACIAIONINEe KOHEUHYIO0 CKOPOCTh PAKEThI-HOCUTEIS.

O} PexTHBHOCT 1 B3aMMOCBSI3b PA3NUYHBIX ITyTEeH JOCTIKEHUS
KOCMHYECKHX CKOPOCTEH

Knaccudukamus paker. [Ipusnaku knaccuduxammu. Kimacesl paker.
Obnactu npuMeHeHus pakeT. Tumbl mone3Horo rpysa. Kparnocts
npuMeHeHus. ICTOUYHUK 3Hepruy, UCIoIb3yEMbIH IS ABUKCHUSL.
[Mpuanmn pa3paboTku KOHKpETHOTo 00pasna pakeTsl. KommoHoBouHas 1
KOHCTPYKTHUBHO-CHJIOBas cXemMa. A3poAMHaMU4ecKasi 1 BHYTPEHHAA
KOMIIOHOBKA. T€XHONOTMYHOCTh KOHCTPYKLHU. DKCIUTyaTaluOHHbIE
XapaKTEPUCTHK.

Knaccudukanus paker no HazHauYeHHUIO. TaKTHYEeCKHE U OTIEPaTUBHO-
TaKTUYECKUE PAKETHI

Knaccudukamms paker no Ha3HauYeHUIO. MeXKOHTHHEHTAIFHBIC
OayTMCTHYECKHE PAKETh

Knaccudukanus paker mo Ha3HauYeHHUIO. 3eHUTHBIC YIIPaBIIsieMble PAaKETh
Knaccudukamnus paker no Ha3HaUYE€HUIO. ABHAIIMOHHBIE PAKETHI «BO3IIYX —
BO3YX» U «BO3IYX —[TOBEPXHOCTH)

Knaccudukanus paker mo HazHadueHH0. PakeThl MOpcKoro 6a3upoBaHUS
Knaccudukamnus paker no HazHaueHUI0. MeTeopoIorndeckue u
reo()3MYeCcKue PaKeThI,

ITone3Hble Harpy3Ku paker

CrapToBbIe KOMIUIEKCHI paKeT

XapakTepucTUKU pakeT-Hocutenei. IloHsaTre 0 KOHCTPYKTUBHOM
COBEPIICHCTBE PAKET.

VYnpasnsemocTs paketbl. Haie:xxHOCTh 1 6€3011aCHOCTb.
[IpeoOpazoBanue snepruu. Cxema npeodpazoBanus sHeprun. OCHOBHBIE
IPYIIbI PAKETHBIX IBUTaTENIEH

Knaccudukamms pakeTHsIx qsuraresieil. JKuIKocTHbIE paKeTHBIE JBUTATENN
Knaccudukanus pakerssix qurareneii. JKPJ[ ¢ BeITeCHUTENLHOW U
TypOOHACOCHOH MoIavei ToruBa

Kiraccudukarys pakeTHsIX ABUTATENEH. PakeTHBIE TBUTATEIN TBEPIOTO
torutuBa (PJITT).

Knaccugukanus pakerHoix apurareneii. [lonsarue o XuMuieckux
JIBUTATEJISIX MAJIOH TATH B 00 OJTHOKOMITOHEHTHBIX JIBUTATENSIX MAJIOH TATH
JUTSI KOCMUYECKHX ariapaToB

[TonsATHE O XMMHUYECKOM SHEPTUH TOIIMBA PAKETHBIX JBUTAaTENECH
CoBpeMeHHBIE KHUIKHE U TBEPABIC TOIUINBA PAKETHBIX JBUTATEINE.
[lonsiTHE 0 AMEPHBIX U IJIEKTPOPEAKTUBHBIX JIBUTATEIAX.

CrniocoObl cTabMIM3aMHY, YIPaBJICHHs IOJIETOM U HaBEACHUE PaKeT.
[TpuGopsl u cucTeMsbl Ui U3MEPEHNUS TapaMeTPOB MOJIETA PAKET.
I'mpockomnuyeckre MpuOOPHI U CHCTEMBI B YIIPABICHUN TIOJIETOM PaKETHI.
[TonsTre 00 MHEPITMAEHBIX HABUTAIIMOHHBIX M aCTPOMHEPIIHATEHBIX
cucTeMax 0aJJIMCTUYECKUX PAKET.




33. CucteMbl aBTOMAaTHYECKOT'O YIPaBJICHHUs MOJIETOM PAKET 110 TPACKTOPHUH.
ITonsiTHe 00 aBTOHOMHBIX M PAJUOTEXHUUECKUX CPEICTBAX YIPaBICHUS.

34. Cuctemsbl ynpaBieHHs AaJbHOCTHIO TIOJIETa U PEryJINPOBaHUS
«KaKyLIEHCs CKOPOCTH.

35. Op6wura uckyccrBennoro crytauka 3emnu (MC3). Kiaccudukarnus opout
NC3. [TapameTpsl opouTel. HazHadueHue pa3InaHbIX OpOUT.

36. Ocobennoctu BeiBenenus MC3 Ha opouty 3emin.

37. Koncrpykrusasie ocobenHoctn MC3 pa3nuuHoro Ha3HaYCHUS

38. Knaccuduxkarnus u ocHoBsl ycTpoiicta UC3. NUC3 aucTaHIIMOHHOTO
3onaupoBanus 3emnu (KA [133).

39. Knaccudukanusa u ocaoBsl ycrporicta UC3. NC3 cBsizm.

40. Knaccuduxkanus u ocHoBbI yeTporictBa IC3. MC3 Hay4HOr0 Ha3HAYCHHS.

41. Knaccudwukamus 1 ocHoBHI ycrpoiictBa MC3. UC3 nHaBurammm.

42. Knaccudukanusa u ocHoBsl yctporictea C3. NC3 npukiagHoro
Ha3HAYCHMUS.

43. Cuctemsl Ha ocHOBe rpynmupoBok MC3 npukiagHOTo Ha3HAYEHUS.

44. CryckaeMble anmnapaThsl AJsl JOCTaBKH Ha 3eMITI0 MaTEepHAIIOB ¢ OPOUTHI
HCs3.

45. KocMudeckue amnmapatsl Juis ucciieoBanus JIyHbL.

46. KocMuyeckue anmapaTsl U UCCIIEIOBAHUS MJIAHET COTHEUHON CUCTEMBI

47. KocMudeckue anmapaTsl U UccienoBanus JIyHbl, MaHeT coJIHeIHON
cuctembl. OCOOCHHOCTH TIOCAAOYHBIX CTYIIEHEH MeXIuTaHeTHRIX KA.

48. KocMmudeckue anmapaTsl U UCCIIEI0BaHUS TAIBHET0 KOCMOCA.
OCOoOCHHOCTH MOCAZ0YHBIX CTYIIEHEH MEeKIUTaHeTHRIX KA.

49. IIpuHIUIE! yIpaBieHUs opreHTauei u apmkennemM NC3 u
MexKIUIaHeTHBIX KA.

50. Knaccudukanys © OCHOBBI YCTPOHCTBA MJIOTUPYEMBIX KOCMHUYECKUX
anmaparos.

51. Cpencrsa ynpapieHUs: THIOTHPYEMBIX KOCMHYECKHX alllIapaToB.

52. IMunotupyeMble TpaHCIIOPTHBIE KOCMUYECKHE KOpaon

53. Munotupyemsble gonroBpeMeHHble opouTanbhblie cranmu (JOC).

54. TpancnopTHble KOcMHuUeckue kopabnu caadxenus JOC.

55. [unotupyemMble KOCMUYECKUE alapaThl Uil MEKIUIAHETHBIX MOJIETOB.

56. CryckaeMble anmnapaThl KOCMUYECKUX KOpabeH.

57. TpaHCcTIOpTHBIE KOCMHYECKHE CHCTEMBI MHOTOPa30BOT0 UCTIOIB30BaHHS

58. O0001IeHHAast CTPYKTYpa PaKETHO-KOCMHYECKOI'0 KOMIUIEKCa U
OpOUTAILHOW KOCMHUECKOM CUCTEMBI.

59. OcoOeHHOCTH HA3EMHOTO0 KOMaHIHO-U3MEPHUTEILHOTO KOMILICKCA.

IToHsiTHE O KOCMOZIPOME, €T0 CIIyk0aX, CTAPTOBBIX KOMIUIEKCaX

Bomnpocs! (3agaun) 1uis 3adera / nug¢. 3auera npeactapieHs! B Tabnuie 16.
Tabmuna 16 — Bonpocs! (3agaun) s 3adera / qudd. 3adera

Ne n/mt Ilepeuyenp BonpocoB (3a1a4) juist 3ayera / audd. 3agera

Y4eOHbIM MJIaHOM HE IPEYCMOTPEHO

[lepeuenr TeM s KypCOBOTO MPOEKTHUPOBAHUSA/BBIIIOIHEHUSI KYpCOBOM pabOThI
MpeJICTaBICHbI B Ta0nwmie 17.
Tabnuna 17 — Ilepeyens TeM Juisi KypcOBOTO MPOEKTUPOBAHMSI/BBITIOIHEHUS KYPCOBOM pabOThI

No /1 [TpuMepHBIii TepedeHb TeM Il KypCOBOTO MPOEKTUPOBAHUS/BITTOIHEHHS
) KypcoBOl paboThI

Y4eOHBIM IIIAHOM HE MPEAYCMOTPEHO

Bompocer i mpoBeleHUsS TIPOMEXKYTOYHOM aTTECTAllMM B BHJIE TECTUPOBAHHUS
MpeICTaBICHbI B Ta0nwmie 18.




Tabnuua 18 — [IpumepHbIii epeueHb BOIIPOCOB ISl TECTOB

Ne n/mt IIpuMepHBIii IepeYeHb BOIIPOCOB ISl TECTOB

He npenycmorpeno

[lepeyeHb TeM KOHTPOJBHBIX Pa0OT MO AMCHUIUIMHE OOYYAIONIMXCS 3a04HOU (HOPMBI
oOydeHus1, IpecTaBIeHbI B Ta0mie 19.

Ta6smma 19 — [lepeyeHb KOHTPOJIBHBIX PadbOT

Ne n/mt IlepeyeHb KOHTPOJIBHBIX PadOT

Tpe6yeTc;1 pacCcuuTaTh OCHOBHBIC aOPOANHAMHNYCCKUX XaPAKTCPHUCTUK PAKCThI

10.4. MeTtoauueckie  MaTepuaibl,  ONpEACNSIONMe  HPOUEAYpPbl  OICHUBAHUS
MH/IMKATOPOB, XapaKTEpU3YIOIIUX d3Tanmbl (HOPMUPOBAHMS KOMIIETCHLUH, COAEp)KaTcs B
JOKaJIbHBIX HOpMaTUBHbIX akTax [YAIl, periaMeHTHpyrOIIMX TMOPSJIOK U IPOLEAYpPY
NPOBEICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH U MIPOMEKYTOUYHON aTTeCTaluy 00y4JaroIIuXCs
I'VAIL

11. Metoauueckue yKazaHus Uit 00Y4aroIIUXCsl IO OCBOCHUIO TUCIUTLIAHEI

11.1. Metoauueckre yka3zaHus [ OOYYAIOIIMUXCS 1O OCBOCHHMIO JIEKIIHOHHOTO
Marepuaia

OCHOBHOE Ha3HAauYeHHWE JICKIIMOHHOTO MaTepuaja — JIOTHYECKH CTPOMHOE, CHCTEMHOE,
rIyOOKOEe W SICHOE€ M3JIOKEHHE ydeOHOro marepuana. HasnaueHume cOBpEeMEHHOHN JEKIMH B
paMKax JUCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTH BCIO MHQOPMAIMIO 1O TeME, a B OCBOCHUU
dyHIaMEHTAIBHBIX MPOOJIeM IUCHHMIUIMHBI, METOJOB HAYYHOTO IIO3HAHHWS, HOBEHIIHNX
JTOCTHKEHUI HaydyHOU MbICTU. B yueOHOM mporiecce JIEKIHs BBIOIHSET METOI0JIOTHYECKYIO,
OpTaHU3AIMOHHYI0 U MHGOPMAIIMOHHYI0 (YHKIMU. JIeKIHs pacKpbiBaeT MOHATUMHBIN arrapaT
KOHKPETHOM 00siacTh 3HaHUs, €€ MpoOJeMbl, JaeT IEJIbHOE MPECTaBIEHUE O JAUCIUILUIMHE,
MOKAa3bIBa€T B3aUMOCBS3b C APYTUMU AUCIUIUIMHAMM.

ILranyupyeMble pe3yJabTaThl IPH OCBOSHUHU 00YYAIOIIMMHUCS JISKIIMOHHOIO MAaTepHaa;

— TIOJIyYEeHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAaHUW, YPOBEHb
KOTOPBIX OIPEEISIETCS LEIEBOW YCTAHOBKOM K KaX/10M KOHKPETHOU TEME;

— TIONMy4YeHHE OMBITa TBOPUYECKOM pabOThI COBMECTHO C MPEIOIaBaTeIeM;

— pa3BuTHE MNpOodecCHOHANBHO-IETOBBIX  KAauecTB, JIOOBU K  TpeaMeTy U
CaMOCTOSITEJIbBHOT'O TBOPYECKOTO MBIIIJIEHUSI.

— TIOSIBJIEHHUE HEOOXOAMMOT0 HHTEpECca, HEOOXOIUMOTO JIJIsi CAMOCTOSITEIIBHONW pabOoTHI;

— TIOJy4eHUE 3HAHUW O COBPEMEHHOM YPOBHE pa3BUTHS HAYKHM W TEXHUKH U O
MIPOTHO3€ WX Pa3BUTHS Ha OJIMKANUIIINE TOJIBI;

— HAYYUTHCS METOAMYECKH 00pabaThiBaTh MaTepwal (BBIACHATH TJIaBHBIE MBICTU U
MOJIOKEHUSI, TMPUXOJUTh K KOHKPETHBIM BBIBOJAM, IMOBTOPSATH HX B  Pa3IUYHBIX
bopMynupoBKax);

— TOTy4YeHHe TOYHOTO OHUMAaHUS BCEX HEOOXOJAUMBIX TEPMHHOB U TIOHSATHH.

JIeKUMOHHBIA MaTepuall MOXET COMNPOBOXKIATHCA JAEMOHCTpPAllUEl ClaiiIoB U
UCIIONIb30BAaHUEM pa3aTOYHOTO MaTepuajga TMpH MPOBEIECHUU KOPOTKHX JHUCKYCCHUH 00
OCOOEHHOCTSX MPUMEHEHHS OT/ICTBHBIX TEMATHK 110 JUCITUTIIIHE.

CTpyKTypa OpeaoCTaBICHHMS JISKIIMOHHOTO MaTepHana:

— - BBOJHAs YaCTh — MMOKA3bIBACT MEPEUEHb PACCMAaTPUBAEMBIX B JICKITUH BOMPOCOB, X
aKTYaJIbHOCTH JJIsI TPAKTUKU TIPHOOPOCTPOCHHMS, CBSA3h JIEKITMOHHOTO MaTepraa C
MpEeAbIIYIIMM U MOCIEYIOIIUM MaTepuaiaMu; JaeTcs IEpeueHb OCHOBHOM 1
JIOTIOJTHUTEILHOM JINTEpaTyphl 0 TeME, BKIIFOYasi pyKOBOSIINE TOKYMEHTHI;

— - OCHOBHAsl 4aCTb — MOCJIEIOBATEIBHO MOKA3bIBAIOTCSI BBIHOCHMBIE BOIIPOCHI, PACKPBIBAIOTCS
TEOPETUUECKHE MOJIOKCHHUSI; TOKA3bIBAIOTCS OCHOBHBIE pacdeTHbIE (POpPMYIIBL;




— - UTOTOBAs 4aCTh — MOABOJISATCS UTOTH 3aHATHS, aKTYAITH3UPYIOTCS HanboJiee BaxKHbIC
BOIPOCHI; OMPEeNAeTcsl TeMaThKa OyIyIuX MPaKTHUECKUX 3aHATUH 110 TeMe; aéTcs
3a/IaHie Ha CAMOCTOSITEIbHYIO TIOJITOTOBKY; MPOU3BOASITCS OTBETHI HA BOIIPOCHI.

11.2. MeTtoauueckue ykazaHUs Uisi OOydarolUXCsl MO Y4YacTHIO B CEMHHApax (eciu
npeoyCMOmMpPeHo Y4eOHbIM NAAHOM NO OAHHOU OUCYUNIUHE)

11.3. Meroauueckue ykazaHus sl OOyYarOIIUXCS 10 MPOXOXKICHHIO MPAKTHYCCKUX
3aHSITHH (eciu npedyCMOmpeHo y4eOHbIM NIAHOM NO OAHHOU OUCYUNTUHE)

11.4. Meroauueckue ykazaHus A OOYYalOIUXCS MO BBIIOJIHEHUIO J1a00PaTOPHBIX
paboT (ecau npedycmompeno yueOHbiM NIAHOM NO OAHHOU OUCYUNTIUHE)

B xozme BeImoMHEHHMS J1a0OpaTOPHBIX paboOT OOy4aromMHCS [OJDKEH YIrIyOuTh U
3aKpeNUTh 3HAHMS, NMPAKTHUYECKUE HABBIKHM, OBJAJETh COBPEMEHHON METOAMKOW M TEXHHKOU
HKCIEPUMEHTa B COOTBETCTBUUM C KBAIM(PUKAIIMOHHON XapaKTEPUCTUKOW O00y4arolerocs.
Beinonnenue 1abopaTopHbIX paboOT COCTOMT M3 3KCIEPUMEHTAIbHO-IIPAKTUYECKOM, pacyeTHo-
AQHAJIMTUYECKON YaCTeH U KOHTPOJIBHBIX MEPOIIPUATHUI.

BeinonHenue 51abopaTtopHbIX padoOT 0O0y4yaromMMCs SBJISIETCS HEOTHEMJIEMOH 4YacThIO
U3yYeHHs] JTUCHMIUIMHBL, OIpeNeisieMoil y4eOHBIM IUJaHOM, W OTHOCHUTCS K CpEICTBaM,
o0ecreunBaroIIUM PEIIEHUE CIEAYIOIMX OCHOBHBIX 33/1a4 00y4YaroLIerocs:

— T[pHOOpeTeHHEe HaBBIKOB HCCIEIOBaHMs IPOLIECCOB, SBICHUH U  OOBEKTOB,
M3Yy4aeMbIX B paMKax JJaHHOM JUCIUIINHBL,

— 3aKpeIUIeHue, pa3BUTHE U JeTalu3alus TEOPEeTHMUYECKUX 3HAHWM, MOJYyYEeHHBIX Ha
JEKIMX;

— TOJIydeHHe HOBOM MH(OpMAINH 10 U3y4aeMOH TUCIUILINHE;

— TnpuoOpeTeHHe  HaBBIKOB  CAMOCTOATEIbHOW  paboThl ¢ 1a00paTOpHBIM
000pyTI0BaHUEM U TPUOOPAMH.

3ajilaHue ¥ TpeObOBaHUs K MPOBEICHUIO J1a00paTOPHBIX paboT

JlaGopaTopHble 3aHATHUS HalpaBieHbl Ha (OPMUPOBAHHE Y CTYIEHTOB MPOPECCHOHATBHBIX
U TPAKTHYECKUX YMEHHA, HEOOXOTUMBIX IS M3YYEHHUS TOCIEAYIONINX YU4eOHBIX AMCIUIUINH:
BBIMOJIHATh ~ ONpENeNIeHHble  JeHCTBUSA, ONepaluu, HeoOXoIuMble B  IOCIEeAyroIIeH
npoeCCHOHATFHON JIEATENIbHOCTH (B Tpollecce Y4eOHOH M TMPOW3BOACTBEHHOW IPAKTHKH,
HalMCaHUs BBIMYCKHOM KBaIM(pHUKAIMOHHON paboTsl). Hapsny ¢ ¢dopmupoBaHueM ymMeHUH u
HaBBIKOB B Ipoliecce Jab0paTOpHbIX 3aHATUN 0000IIAIOTCS, CUCTEMATU3UPYIOTCS, YIIyOISIFOTCS
U KOHKPETH3UPYIOTCS TEOpPETUYECKHE 3HaHUs, BbIPAOaThIBaeTCs CHOCOOHOCTh M TOTOBHOCTh
UCTIOJIB30BaTh TEOPETUYECKUE 3HAHUS HA MPAKTHUKE, Pa3BUBAIOTCS MHTEIUICKTYaJbHBIE YMEHHUSI.
[Tpu BBIOOpE conepkaHus U 00beMa JIAOOPATOPHBIX 3aHATHUI CelyeT UCXOIUTh U3 CI0KHOCTH
y4eOHOTO MaTepHuayia JUIsi YCBOCHHS, M3 BHYTPHUIIPEIAMETHBIX M MEXIIPEIMETHBIX CBS3€H, U3
3HAYMMOCTH M3YYaeMBIX TEOPETHYECKUX IOJIOKEHUH A mpeacTosmeil npodeccuoHanbHOM
NeSITeTbHOCTH, U3 TOTO, KAKOE MECTO 3aHMMAaeT KOHKpETHast paboTa B mporiecce (GOpMHPOBAHUS
[[EJIOCTHOTO MPEICTABICHUS O COJIEPKaHUH Y4eOHOM JUCIUTUINHBL.

Martepuain, BHIHOCHMBII Ha J1a00paTOpHbIE 3aHATHS TOJIKEH:

- coJepXkaTb COBPEMEHHBIE JOCTHXEHMS HayKd M TEXHUKH B O0JacTH HU3yyaeMoi
JVICIIATUTHHEI,

- OBITh MAaKCHUMaJbHO TPHUOMIKEH K pealbHOW MpopecCHOHATBHON JIeATeIbHOCTH
BBIITYCKHHKA;

- OmupaTbcs HAa 3HAHUS W YMEHHUA YyxKe C(HOpPMUPOBaHHbIE Yy CTYICHTOB Ha
NPEIIECTBYIONINX 3aHATHAX MO JAHHOH WM OOECIIeYMBAIONICH NUCIUILINHE, MOIICPKUBAThH
CBSI3b TEOPETUYECKOTO U MPAKTUYECKOTO O0YUCHUS;

- CTUMYJINPOBATh UHTEPEC K U3YUEHUIO JUCLUIUINHBL;

- ONIUPAThCS HA OPTaHU30BAHHYIO CAMOCTOSITENIbHYIO PabOTy CTYJCHTOB.




[Ipu moaroroBke K JabOpaTOpHBIM paboTaM OOyYarOIIUMCS HEOOXOAWMO H3YYHUTh
OCHOBHYIO JIUTEpATypy, O3HAKOMHUTBLCS C JOMOJHHUTEIBHON nuTepaTypoil. IIpum sToM ydecThb
pPEKOMEHIallMU TIperoaaBatesiss U TpeOoBaHus y4yeOHOM mporpamMmbl. B Xome mOAroToBKH K
nabopaTtopHbIM paboTaM HEOOXOAMMO OCBOUTH OCHOBHBIC MOHSTHS W METOAMKH pacyeTa
[I0Ka3aTesel, OTBETUTh HA KOHTPOJIbHBIE BOIIPOCHI.

Crpykrypa 1 hopMa OT4€ETA O JIabOpaTOPHOM padboTe

Otuer o sabopaTopHOW paboTe JOJDKEH BKIIOYATh B Ce0S: THUTYJIbHBIM JIHCT,
(GOpMYIUPOBKY 3aqaHus, TEOPETUYECKHE TOJIOKEHUS, HCIIONb3yeMbIe MPH BBINOJHECHUH
71a00paTOPHOM pabOThI, OMMCAHKUE MPOIIECCa BBIIOJHEHHUS J1a00paTOpHOM padOThI, OJyYCHHBIC
pe3y.]IBTaTbI 1 BBIBOJBI.

TpeboBanus k oopMIICHHIO OTYETa O Ja00paTOPHOU paboTe

ITo xaxmoit mabopaTopHOil pabOTE BBIMOJHSAETCS OTACIbHBIM OTYeT. TUTYJIBHBIN JHCT
odopmisieTcs B COOTBETCTBHHM C ImadiioHoMm (oOpasmom) mpuBeneHHbIM Ha caiite ['YAII
(www.guap.ru) B pazaene «CeKTop HOPMATHBHOM AOKyMEHTAIMKU». TeKCTOBbIC U rpadryuecKue
MaTepuaisl 0pOpMIISIIOTCS B cooTBeTcTBHH ¢ nedcTByrommMu ['OCTamu u TpeGoBaHUSMU,
npuBeneHHbIMA Ha caiite T['YAIT (www.guap.ru) B pasgene «CeKTOp HOPMAaTHBHON
JTIOKYMEHTAIUN.

11.5. Metoauyeckue ykazaHus JUisi OOYYalOIIUMXCS IO TMPOXOXKIACHUIO KypCOBOTO
MPOEKTUPOBAHUS/BBIIOJHEHUS KYPCOBOIM paboOTHI (eciu npedycmMompero yueOHbIM NIAHOM NO
O0aHHOU oucyuniuHe)

11.6. Meroauueckue yKazaHus UIsi 0OYyJaIOMIMXCS MO MPOXO0KIECHHIO CAMOCTOSTEIHLHON
paboThI

B xone BbIMOMHEHUSI CaMOCTOSITEILHOM PabOThI, 00yJarOUIUICs BBIMOIHAET paboTy 1O
3aJJaHUI0 ¥ IIPU METOJUUYECKOM PYKOBOJCTBE IperojaBaTelis, HoO 0e3 ero HernocpeiCTBEHHOIo
y4acTusl.

Jns oOyyaromuxcst 1Mo 3ao4yHoM ¢opme O00ydeHus, camMocTosITelIbHas paboTa MOXKET
BKJIFOYATh B CEOsI KOHTPOIBHYIO padoTYy.

B mnpouecce BBIMOJHEHHsSI CaMOCTOSITENLHONW paboThl, y oOydaromierocss (popMHpYyeTcs
1enecoo0pa3Hoe IIaHUpPOBaHKUE pabovero BpeMEeHH, KOTOPOE MO3BOJISIET UM Pa3BUBAaTh YMEHUS
U HaBbIKM B YCBOGHHMU U CHUCTEMaTH3allMM NMPUOOpETaeMbIX 3HAHWM, 00eCreuyuBaeT BBICOKHIM
YPOBEHb YCIEBAEMOCTH B IMEpPHOJ OOY4YEHMs, MOMOraeT IOJYyYUTh HAaBBIKM IIOBBIIICHUS
npo¢eCcCHOHATBHOIO YPOBHS.

MetoaudyeckumMi ~ MaTepuaiaMM,  HalpaBJSIIOIIMMH  CaMOCTOSTEIbHYIO  paloTy
00y4aroIUX CSSIBIISIOTCS:

— y4eOHO-METOAMYECKHU MaTepHal Mo JUCIUILINHE;

— METOAMYECKHE YKa3aHWS IO BBITIOJHEHUIO KOHTPOIBHBIX paboT (1 00ydaromuxcs
1o 3a04HOU (hopme oOyueHus).

11.7. MeTtoauueckre yKazaHus [UIsl OOYyYaroIIMXCS IO MPOXOXKACHHUIO TEKYIIETro
KOHTpOJI YCIIEBAEMOCTH.

Texkymuil KOHTPOJb YCHEBAEMOCTH NIPEIyCMaTPUBAET KOHTPOJIb KadecTBa 3HAHUU
00yYaroImuxcsi, OCYIIECTBISEMOI0 B TEUEHUE CEeMecTpa C ILeJIbI0 OIEHMBAHUS XO0Jla OCBOEHUS
JTUCIUTUIAHBI.

MeToap! TEKYIIEro KOHTPOJISE BEIOUPAIOTCS MPETo1aBaTeNIeM CaMOCTOSTENIbHO UCXOIS U3

cnenuuKy JUCIUILTUHBL.

Bo3MoskHBIE METO/IBI TEKYILIET0 KOHTPOJISI 00yJaIOLIHXCS:

—YCTHBIN OIIPOC HA 3aHATHAX;

—CUCTEMATUYECKasl IPOBEPKA BBIOIHEHNS HHIUBUAYAIbHBIX 3a/1aHUN;



—3aIIuTa OT4ETOB 10 JabopaTOpHBIM padoTam;

—TpOBeIEHUE KOHTPOJILHBIX padoT;

—TEeCTUPOBAHMUE;

—KOHTPOJIb CAMOCTOSITEILHBIX PaOOT (B MUCEMEHHOMN WJIM YCTHOHM hopmax);

—KOHTPOJIb BBITIOJTHEHUS! MHIMBUIyaTbHOTO 33/IaHUs HA TIPAKTUKY;

—KOHTPOJIb KYPCOBOTO IPOSKTHUPOBAHHUS U BBHITIOJIHEHUSI KyPCOBBIX padoT;

WHBIC BHUJIBI, OTIPEIeNIIeMbIe TIPEIOIaBaTEIIeM.

B Tedenue cemectpa oOyuarommuiicss opopMIIsieT OTUETHBIE MaTEPUAIIBI B COOTBETCTBUU C
YCTQHOBJICHHBIMH ~ TPEOOBAaHMSIMH M METOJAaMM IIPOBEICHHS TEKYIIEro KOHTPOJIS, U
NPero/IaBaTelb OICHUBACT MPE/ICTABICHHBIC MATEPHAIBI.

[lpy moxBeAEHMHM UWTOTOB TEKYIIETO KOHTPOJIS YCHEBAEMOCTH B  BEIOMOCTb
Oo0yJaromuMCsi  BBICTABJISIFOTCS ~ aTTECTAllMOHHBIC  OIICHKH:  «aTTECTOBaH»,  «HE
arrectoBan». CHcTeMa M BO3MOKHBIE KPUTEPHH OLCHKH YYHUTHIBACT 3HAHUS, YMEHHS,
HaBbIKM W (WJIH) ONBIT JCSITEIBHOCTH, XapaKTEPHU3YIOIIME JTarbl (HOPMUPOBAHHS
KOMIIETEHIIMI TUCHUIUIMHBL. Pe3ynbTaThl TEKyIIero KOHTPOJIS JOJDKHBI YUHUTBHIBATHCS
IPU IPOMEKYTOYHON aTTECTAIUH.

11.8. Metoauueckue yka3zaHus Al O0y4aroUIMXcs MO MPOXOKICHHUIO MPOMEKYTOYHOMN
aTTecranuu.

[IpomexyTouHas  artectanus  OOydalolIUXCsl — MpeAycMaTpUBaeT  OIICHHBaHHE
IIPOMEXKYTOUHBIX U OKOHYATEIbHBIX PE3Yy/IbTaTOB 00y4deHMs MO JucuuiuinHe. OHa BKIIIOYAET B
ceost:

— D9K3aMeH — ¢opMa OIEHKM 3HAHHH, MOJYyYCHHBIX OOYdYalONIMMCS B IIpOIECcCe
HN3YUCHUA Bceit JUCHUIIIIMHBI UJIM €€ 4aCTHU, HAaBBIKOB CaMOCTOSITEIbHOM pa6OTI)I, CIIOCOOHOCTH
NPUMEHATh UX JJIs pEUIeHUsl MPAKTHUYECKUX 3ajad. JK3aMEH, Kak MpPaBWIO, MPOBOJUTCS B
NEepuoj, SK3aMEHAllMOHHOW CECCHUM U 3aBEpILAeTCsi aTTEeCTAlMOHHON OIEHKOM «OTIMYHOY,
«XOpOILO0Y», «YAOBIETBOPUTEIBHO», «HEYAOBIETBOPUTEIBHO.

PesynpraThl NpOMEKYTOYHOM aTTECTAMM 3aHOCATCSA JEKaHAaTaMHU B JKypHal ydéra
IPOMEXYTOUHON aTTecTaluy, y4eOHYI0 KapTOYKy M aBTOMAaTH3MPOBAHHYIO HH(OPMAIMOHHYIO
cucremy I'VAIL

ATTecTallMOHHBIE OLEHKH IO (haKyJIbTaTUBHBIM TUCHMIIIMHAM BHOCSTCS B 3a4€THYIO
KHWXKKY, BEAOMOCTb, yueOHyto kapTouky, AUC I'VAII u, no cornacoBanuto ¢ 00y4aromumcs, B
NPUIIOKEHUE K IOKYMEHTY O BhICIIEM 00pa30BaHUU U O KBATU(PHUKAIIH.

[Tocne mpoxoskIeHust TPOMEKYTOUHOM aTTECTAIMK 00yJaromuics 00s3aH MPEJOCTaBUTh
B JICKaHAT 3a4€THYIO KHUKKY, ITOJIHOCTBIO 3aII0JIHEHHYIO MTPENOJaBaTEIIEM.

[To pe3ynapraram  yCHEMIHOTO  MPOXOXKACHUS  MPOMEKYTOUYHOW  aTTeCTalUH
0o0y4arolMMHUCS M BBINOJIHEHUS y4eOHOro IUIaHAa Ha COOTBETCTBYIOIIEM Kypce, JIeKaHaThl
TOTOBSAT MPOEKT MpHKa3a 0 NePeBoie 00yJaroIuXcs ¢ Kypca Ha Kypc.



Jluct BHECEHUS! U3MEHEHUH B pabouyro MporpaMmy JAUCIUTUINHBI

JlaTa BHECEHUS
M3MEHEHUI U
JIOTIOJTHCHUH.

Iloamnmce BHECHIETO
W3MCHCHHUS

CopaeprxaHue U3MEHEHUH U JOTIOTHEHUI

Jarta u Ne

IIPOTOKOJIA
3aceaHus
Kadeapsl

Iloanuce
3aB.
Kadeapoit




