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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
No5
1 2 3
Oobwan mpyooemKocmp oucCyunIuUHbL, 3/ 108 3/ 108
3E/ (uac)
AyoumopHule 3anamus, BCETo vac. 51 o1
B TOM YHCIIC:
nekiuu (JI), (dac) 34 34
npakTuueckue/cemunapckue 3anatus  (I13),
(dac)
nabopaTtopHbie paboTs (JIP), (uac) 17 17
KypcoBoii nmpoekT (padota) (KII, KP), (uac)
9K3aMeH, (Jac) 45 45
Camocmoamenvnan paboma, Bcero (4ac) 12 12
Buo npomesxcymounoit ammecmayuu:. 3a4er,
mubd. 3auger, sk3amen (3auer, dudd. 3au, OK3. OK3.
OK3.%%)

*k

[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 — Pa3nensl, TeMbl AUCHUIIIIMHBL U KX TPYI0EMKOCTb

Paznenbl, TeMbI JUCITUTIIIMHBI Jlexknuu I13 JIP KII CPC
(dac) (C3) (dac) (dac) (dac)
Cemectp 5

Beenenue 2

Tema Nel Pa3Butne pakerHo- 2 1

KOCMUYECKOU TEXHUKH

Tema No2 OcHOBBI TEOpUHU PEAKTUBHOTO | 8 4 1

JIBUKCHHUSI

Tema Ne3 Knaccudukanus paket u 4 2

OCHOBBI UX YCTPOHCTBA

Tema Ne4 PakeTHbIE JBUTATEIN, X 2 2 2

YCTPOMCTBO M 0COOEHHOCTH PabOTHI

Tema Ne5. Cucremsl ynpasieHus 4 4 1

TOJIETOM pPaKeT

Tema Ne6 OcHOBHBIE TOHATHS O 2 3 1

KOCMHUYECKHX aImaparax

Tema Ne 7. OcobGeHHOCTH yeTpolicTBau | 8 2 2

ynpasyieanss UC3, nuiotupyembix




KOCMHUYCCKHX aIlliapaToB U
MEXKINIAaHCTHBIX KOCMHUYCCKUX
aIrapaToB

Tema Ne® PakeTHO-KOCMHUECKIE 2 2
KOMIUIEKCHI U CUCTEMBI

Hroro B cemectpe: 34 17 12

Hroro: 34 0 17 0 12

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. HagexHocTh n
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. KXP/] c BoITecCHUTENBbHOW 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 SIAEPHBIX U DIEKTPOPEAKTHBHBIX JBUTATEISIX.

4.9. TlousaTre 0 XUMUYECKUX IBUTATEIIX MAJIOU 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, YIIPABJICHHUS 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 I10
Tpaektopun. [loHsATHE 00 ABTOHOMHBIX U PAAHOTEXHUYECKUX CPEACTBAX
yIpaBIeHHUS.

5.5. CucreMsl yrpaBJieHHs JATHOCTBIO TIOJIETa U PETYINPOBAHHS
«K@XKYLIEHCS» CKOPOCTH.

0eMoHCmpayus c1atioo8 uiu y4eOHulX QuibMo8

Tema Neb

OcHOBHbIE MOHATHS 0 KOCMHYECKHX alnaparax

6.1. Opbura uckyccrsennoro crnytauka 3emin (MC3). Knaccudukanms
opout UC3. [Tapametpsl opouthl. Ha3zHaueHHe pa3invHbIX OpOMUT.

6.2. Ocobennoctu BeiBeaenust IC3 na opOuty 3emun.

6.3. Koncrpyktusasie ocodoennoctu MIC3 pazianyHOro Ha3HaueHHsI
deMoHCmpayus c1atloos uiu y4eOHvlx QuibMos

Tema Ne 7.

OcobenHoctn ycrpoiictBa u ynpasiaenusi UC3, nunoTupyembix
KOCMHUYECKHUX aNNapaToB U MeKIJIAHETHbIX KOCMHYECKHX 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 annapaTsl 4151 MccineaoBaHus JIyHbI, IIaHEeT COTHEYHOM
CHUCTEMBI I JalibHer0 KocMoca. OCOOEHHOCTH MOCAIOYHBIX CTyIeHEN
MexIuiaHeTHbIX KA.

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

Hazemnas undpacrpykrypa ynpasnenns UC3.

7.2. Knaccudukanusi, OCHOBBI YCTPOHCTBA M YIIPABIICHHSI MTUIOTHPYEMBIX
KOCMHUYECKHX armapaToB.

[Tunotupyemble TpaHCTIOPTHBIE KOCMHYECKHE Kopaliu

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




HI/IHOTI/IpyGMBIe KOCMUYCCKUC allapaThbl JJIs1 MCKIIJIAaHCTHBIX ITOJICTOB.
CryckaeMble ammapaThl KOCMUYECKUX KOpaOJIeH.

MHOFOpa3OBLIe KOCMHYCCKHC allIiapaThl

0eMOHCMPayusl C1a008 Uil y4eOHuIX GUILMOE

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 Ui y4eOHvIX PUIbMO8

Tema Ne8

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
i — OpMBbI IPAKTUYECKUX 3aHATUN (uac) N ——
JIHBI
VY4eOHbIM MJIaHOM HE IPEAYCMOTPEHO
| |
Bcero
4.4. JlabopatopHble 3aHATUS
Tembr 1a00paTOPHBIX 3aHATHIA U X TPYJOEMKOCTb IPUBECHBI B TaOIHIIE 6.
Tabnuua 6 — JIabopaTopHble 3aHATHS U UX TPYJIOEMKOCTb
Ne
Ne HaumenoBanue abopatopHbix paboT Tpynoemkocts, | paszena
n/m (gac) JACLHATLIN
HBI
Cemectp 5
1 Oxckypceus B myseit I'UJI B IlerponaBnoBckoit 2 1
KPETOCTH
2 HccnenoBanue NpUHIUIA PEAKTUBHOTO JIBH)KEHUS 2 2
TeJa EpeMEeHHOM Macchl (ypaBHeHHE Melepckoro).
HccenenoBanue nepBoi ¥ BTOpoi 3aaa4 [{nonKkoBCKOro
3 HccnenoBanue a3 poJMHAMUYECKHX XapaKTEPUCTUK 2 2
paKeThbl
4 HccnenoBanue ¢usznueckux npoueccon B XKPJI 2 4
5 HccnenoBanue npuMeHEHHs] THPOCKOMUYECKUX 2 5
JATYNKOB U MHEPIMATbHBIX HABUTALIMOHHBIX CUCTEM B
CHUCTEME YNPABIICHUSI PAKETOU
6 HccnenoBanue 31eKTPOHHO-ONTUYECKUX U 2 5
ACTPOHOMHYECKHUX JATYHKOB U CHCTEM B YIIPABICHUS
pakeTaMu
7 Hccnenoanue Tpacchl mojera MC3 3 6
8 HUccnenoBanue mpuOOpHOro KOMILJIEKCa 2 7
MIJIOTHPYEMOTO KOCMUYECKOTO KOpaoJIst
Bceero: 17




4.5. KypcoBoe nmpoeKTHpOBaHKEe/ BHITIOIHEHUE KypCOBOU PabOTHI
Y4eOHBIM IIJIAHOM HE TIPEAYCMOTPEHO

4.6. CamocrodrenbHas paboTa 00yJarouIxcs
Bunel camocTosiTennbHOM paboThI U €€ TPYAOSMKOCTh ITPUBEICHBI B TAOIHUIIE 7.

Tabmuua 7 — Bugsl caMocTosTeNbHON PabOTHI M €€ TPYIOEMKOCTb

. Bcero, | Cemectp 6,
Bun camocrosiTensHO#M paboThI
qac qac
1 2 3
H3ydeHne TeopeTHuecKoro MmaTepuania 4 4
nucuuruael (TO)
KypcoBoe npoextuposanue (KII, KP)
Pacuerno-rpadpuueckue 3ananus (PI'3)
Brimonaenue pedepara (P)
[ToaroroBka K TEKyIeMy KOHTPOJIIO 4 4
ycneBaemoctu (TKVY)
Jomamnee 3amganue (/13)
KonTponbubie paboTel 3a04HNKOB (KP3)
[ToaroroBka K MPOMEXYTOUHOMN 4 4
atrecrauuu (I1A)
Bcero: 12 12

5. [lepedyenn yueOHO-METOIUYECKOTO 00ECTICUCHUS
JUTSL CAMOCTOSITEIbHON pabOThI 00YYArOMIMXCS IO TUCITUTUINHE (MOIYITIO)

Y4eOHO-MeTOAMYECKHE MaTepHUalbl Il CaMOCTOSITENIbHOM padoThl 00yJaromMXcsl yKa3aHbl B
. 7-11.

6. IlepeueHb MeYaTHBIX U ATEKTPOHHBIX YUEOHBIX U3AAHUMN
[lepedyeHb neUaTHBIX U DJIEKTPOHHBIX YYeOHBIX M3/IaHUH MPUBEIEH B TaOIUIE 8.
Tabnuua 8— [lepeyeHp Me4YaTHBIX U AJIEKTPOHHBIX YUEOHBIX M3AaHUMN

[ugp/ Komi4ecTBo 5K3eMILIAPOB B
P bubnuorpaduyeckas ccpliaka OUOIMOTEKE
URL agpec

(KpoMe 2JIEKTPOHHBIX IK3EMILUTSIPOB)

IIpoekTHpPOBaHME KOCMUYECKHX
anmapaTtoB s QyHJIaMEHTAIbHBIX U
Hay4dHbIX ucciaenoBanuit [Tekct] : B 3 T.
/ Pockocmoc, HITO um. C.A.JlaBoukuHa
; coct.: B. B. Edanos, U. JI. llleBanes ;
pen.: B. B. Ebanos, K. M. [luuxan3e. -
M. : U3n-Bo MAWU, 2012 - 2014. -

ISBN 978-5-7035-2299-8.

Kakos, A. M.

OCHOBBI KOCMOHABTHUKHU [yueOHOE
nocobwue] : yueoOHoe nmocodoue / A. M.
JKaxkos. - CIIO. : ITonutexnuka, 2000. -




172 c. : puc. - (YuebHoe nocobue s
By30B). - bubauorp.: ¢. 170 (10 Ha3s.).
- ISBN 5-7325-0490-7 :

CouoBbéB B. A.

YnupaBiieHHe KOCMUUYECKHUMU
nosneramu [Tekct] : yaeOHOe mocobue /
B. A. ConoBsés, JI. H. JIsicenko, B. E.
Jlrobunckwuii ; pen. JI. H. JIsicenko. - M.
: Uzp-Bo MI'TY um. H. 5. baymana,
2009 - 2010. - ISBN 978-5-7038-3350-
6.

7. IlepeyeHb AIMEKTPOHHBIX 00OpPa30BATEIBHBIX PECYPCOB
nH(}OPMaLIMOHHO-TEIIEKOMM YHUKAITMOHHOH ceTu «IHTepHeT)
[lepeuenn AIIEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB MH(}OpPMaLOHHO-
TEJIEKOMMYHUKAaIMOHHONW ceTu «MHTepHeT», HEOOXOOUMBIX MJii OCBOCHHS TUCIHUILIAHBI
npuBezieH B Tabnuue 9.

Tabmuua 9 — IlepedyeHb 3IEKTPOHHBIX O0pa30BaTEIbHBIX PECYpPCcOB HH(POPMALUOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTn «HTepHEeT»
URL anpec HaumenoBanue

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

8. Ilepeuenp HHPOPMATMOHHBIX TEXHOJIOTUI
8.1. [lepeyenp mporpaMMHOr0 o0OeCHEeueHUs,, HCIOJIb3YEMOI0 TMpPH OCYIIECTBICHUU
00pa3oBaTENFHOTO MpOoIiecca M0 JUCIUIIIHHE.
[lepeuyeHp uCnonbp3yeMoro NporpaMMHOro odbecnedeHus npejacrasieH B Tadnuie 10.

Tabmuna 10— [TepeueHsr mporpaMMHOT0 00€CIICUCHIS

No /1t HaunmenoBanue

He npenycmorpeno

8.2. IlepeucHb MH()OPMAITMOHHO-CIIPABOYHBIX CUCTEM,HCIT0JIb3yEeMBIX pu
OCYIIECTBIEHUU 00pa30BaTEIHLHOTO Mpoliecca Mo AUCIUILTHHE

[lepeuens WMCTHONB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IIPEICTABICH B
Tadmmite 11.

Tabmuna 11— [lepeuens nHGOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne i/ HanmeHnoBanue

He npenycmorpeno

9. MarepuanbHO-TeXHUYECKast 6a3a
CoctaB MaTepHaTbHO-TEXHUYECKONW 0a3pl, HEOOXOAMMOW JUIsi  OCYIIECTBIICHUS
00pa3oBaTeNbHOTO MpoIiecca Mo TUCIUIUIMHE, IPECTaBiIeH B Tabnuiel 2.

Tabmuma 12 — CocTaB MaTepHaIbHO-TEXHIUYECKOH 0a3hl

Ne HanmeHnoBaHMe cOCTaBHON 4acTH Howmep aynuropun
n/m MaTepHUaTbHO-TEXHHUECKOHN 0a3bl (Tipu HEOOXOMMOCTH )



http://window.edu.ru/

1 JlexuOHHAS ayaUTOPHUS

2 MynpTUMeaUIHAS JICKUUOHHAS ay IUTOPHUS

3 | Cnenuanu3upoBaHHas 1abOpaTopust

10. Onenounsie cpeacTBa AJIs MPOBEICHHS IPOMEKYTOUHOM aTTeCTaI[H
10.1. CocTaB OLIEHOYHBIX CPEACTBAIS MPOBEACHUS MNPOMEXKYTOUYHOH aTTECTALUH
00yJaromuxcst Mo JUCUUIUIMHE pUBeAeH B Tabmuue 13.
Ta6muma 13 — CocTaB OLEHOUHBIX CPEACTB JUISl POBEJCHUS IIPOMEKYTOYHOM aTTeCTalluH

Buza npomexyTo4HON aTTecTaluu IlepedyeHp OLICHOYHBIX CPEACTB

DK3aMeH

CnucokK BOMPOCOB K IK3aMEHY;
DK3aMeHAaI[HOHHEIC OUJICTHI,
3amauu;

TecTEl.

10.2. B kayectBe KpUTEpUEB OIECHKH YPOBHSA CHOPMUPOBAHHOCTH (OCBOCHHUS)
KOMIIETEHIIMH 00ydJaroUMMHCs MPUMEHseTCsl 5-0ajuibHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIMH, KOTopas npuBeaeHa B Tabnuie 14. B Teuenune cemecTpa MOXKET MCIOJIb30BATHCS

100-0ayuipHass  mkaia

MO,Z[ynLHO-peI;'ITI/IHFOBOI‘;I CHUCTCMbI yHI/IBepCI/ITeTa, IIpaBujia

HCITIOJIBb30BaHUA KOTOpOfI, YCTAHOBJICHBI COOTBCTCTBYIOIIUM JIOKAJIbHBIM HOPMATHBHBIM AKTOM

I'VAIL

Tabmmna 14 —Kpurepuu onieHKH ypoBHS chOPMHUPOBAHHOCTH KOMIETEHITHH

OlieHKa KOMIIETCHITHH

5-0ayutbHas mIKaIa

XapakTepucTrka chOpMUPOBAHHBIX KOMITETEHIIMI

«OTIIMYHO»
(Ga4YTCHO»

— oOyyaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJI MPOTPAMMHBII
MaTepHa;

— YBEpPEHHO, JIOTHYHO, ITOCIICI0BATEIIHFHO U TPAMOTHO €T0 M3JIaracr;

— ONMHpasiCh Ha 3HAHHUS OCHOBHOM W JIOTOJTHUTEIHHOW JIUTEPaTypHI,
TECHO TPUBS3HIBAECT YCBOSHHBIC HAYYHBIE MOJIOKEHHSI C MPAKTUIECKON
JIESITEIIbHOCTRIO HAPaBIICHUS;

— yMeJ0 000CHOBBIBAET U apTYMEHTHUPYET BBIIBUTACMEBIC UM HJICH;

— JIeJIaeT BBIBOALI H 000OIIEHHS;

— cBOOOJIHO BJIAJICET CUCTEMOM ClielMaIN3uPOBAHHBIX TOHSITUH.

«XOPOLLIO»
«BaYTEHO»

— 00yJaromuiics TBEPI0 YCBOWII MPOTPAMMHBIN MaTepHaj, TPaMOTHO H
[0 CYIIECTBY W3JIaraeT €ro, ONupasch Ha 3HAHUS OCHOBHOU
JTUTEPaATYPHL;

— HEe JIOMYCKAaeT CYIECTBEHHBIX HETOYHOCTEI;

— YBSI3bIBACT YCBOCHHBIC 3HAHUS C NPAKTHYCCKOH JIESITEIHHOCTHIO
HaIPaBIICHUS;

— apryMEHTUPYET HayYHbIC TTOJIOKEHUS;

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— BJIQJICET CHCTEMOMH CIIeMaTN3NPOBAHHBIX TTOHITHH.

«y/IOBJIETBOPUTEITHHOY
<«BAYTEHO»

— o0yyaroluiicss YCBOMJI TOJBKO OCHOBHOW IpPOrpaMMHBIA MaTepual,
[0 CYLIECTBY M3JIaraeT €ro, OMMpasch HAa 3HAHUSA TOJIBKO OCHOBHOM
JUTEPATYPBI;

— JIOIyCKaeT HeCYLIECTBEHHbIE OIIMOKN 1 HETOUHOCTH;

— UCTIBITHIBACT 3aTPYJHEHHUS B MPAKTHYECKOM MPUMEHEHUH 3HAHHM
HaIpaBJICHUS;

— cnabo apryMeHTUpPYeT Hay4dHbIE MOJIOKEHHUS;

— 3aTpynHsieTcs: B GOPMYJIUPOBAHUHU BBHIBOJOB U 000OIICHUH;

— YaCTUYHO BJIAJECET CUCTEMON CIIENMATIN3UPOBAHHBIX MOHSITHIA.




Or11eHKa KOMITETEHITUHN

5-0aiubHas mKana

XapaxrepucTrka chopMUPOBAHHBIX KOMIIETEHIUI

HCYOOBJIICTBOPUTEIILHO
<HC 3a4YTCHO»

— oOyJaromuiicss HE YCBOWJI 3HAYUTEIBHOM 4YacTH MPOrpaMMHOTO
Marepuaa,

— JIOMYCKAeT  CYNIECTBCHHbIE  OIMMOKM W  HETOYHOCTH  TIpU
paccMOTpEeHHH MPOOJIeM B KOHKPETHOM HAPaBIICHUY;

— UCTIBITHIBACT TPYAHOCTH B MPAKTUYECKOM MPUMEHEHUH 3HAHMIA,

— HE MOXET apryMEHTHPOBATh HAYYHBIC MTOJIOKCHHS,

— He (OPMYIUPYET BBIBOJOB M 0000IIEHHUH.

10.3. TunoBble KOHTPOJIbHBIC 3a/IaHUS WM UHBIC MaTEPHAIIBI.
Bormpocs! (3agaun) nis sK3aMeHa IpeIcTaBlIeHbl B Tadsmie 15.

Tabmuna 15 — Borpocs! (3agaun) 1S 9K3aMeHa

Ne i/t

[lepeuens BonpocoB (3aa4) AJsl IK3aMeHa

BRI =

~

10.

11.

12.

13.

14.
15.

16.
17.

18.
19.
20.

21.
22,

23.
24.

OCHOBHBIE TOCTHXKEHHSI OTEUECTBEHHOM U MUPOBOM KOCMOHABTUKU
YpaBHeHue Meniepckoro.

[lepnas 3amaya I{nonkoBckoro. CocTaBHbIE PAKETHI.

Cuibl, IEUCTBYIOLIUE HA PAKETY-. HOCUTENb B MOJIETE.

Cuna TAru pakeTHOTO ABUTATEIs.

Cuia 3eMHOT0 TATOTeHUS (BTOpast 3aaa4a [{nonKoBCKOTO).
AspoIMHAMUYECKHUE CUITBI.

Yrpapistomnie Cuibl ¥ BO3MYIIIEHHUS B TIOJIETE PAKETHI.

OCHOBHbIE NTapaMeTphl, XapaKTepU3YyIOIIHe MOJIET PaKeThI-HOCUTEIS.
Koopaunatel, onpeaensionye nojokeHnue pakeTsl B IPOCTPAHCTBE.
Tpaekropuyn moneTa paKkeThI-HOCUTETIS.

YcnoBus BeIBeIEHUS] KOCMUYECKOTO amnmapaTa Ha opouty. [lapametpsr,
OTIpeACIAIONINEe KOHEUHYIO CKOPOCTh PAKEThI-HOCUTEJS.
3hhexTUBHOCTD U B3aMMOCBSI3b PA3JINYHBIX IMyTEH JTOCTHKEHUSI
KOCMHUYECKHX CKOpPOCTEH

Knaccudukanus paker. [Ipusnaku kinaccuduxammu. Kimacesl paker.
Obnactu npuMeHeHus pakeT. TUIbl mone3Horo rpysa. Kparnocts
npuMeHeHus. ICTOUHUK SHEPTHUH, UCTIONb3YEMBIN IS ABMKESHUSI.
[TpuHnMT pa3paboTKK KOHKpETHOTO 0Opa3ia pakeTsl. KoMmoHOBOYHAS 1
KOHCTPYKTHBHO-CUJIOBAsA CXEMa. ABpO}II/IHaMI/I‘-IeCKaH " BHYTPCHHSA
KOMITOHOBKA. TEeXHOJIOTHYHOCTh KOHCTPYKIIUU. DKCIUTyaTallHOHHBIE
XapaKTePUCTHUK.

Knaccugukanus paker o HazHa4YeHHUIO. TakTHYeCKre H OTepaTUBHO-
TaKTUYECKHE PaKeThl

Knaccudukamus paker no Ha3HauYeHUIO. MeXKOHTHHEHTAILHBIC
OaJUTHCTHYECKHE PAKEThI

Knaccudukamus paker no Ha3HAYE€HUIO. 3€HUTHBIE YIIPaBIIsieMbIE PAKEThI
Knaccudukanus paker o Ha3HaueHUIO. ABHALIMOHHBIE PAKETHI «BO3AYX —
BO3YX» U «BO3YyX —[IOBEpPXHOCTH»

Knaccudukamnus paker no HazHaueHUI0. PakeTsl MOpckoro 6a3upoBaHus
Knaccugukanus paker no HazHaueHHI0. MeTeopoiornieckue u
reo()u3NIECKue PaKkeThl,

ITone3Hple Harpy3Ku paker

CTapTOBI)Ie KOMIUICKCBI PaKET

XapakTepUCTUKH pakeT-HocuTeneil. [IoHsITHE 0 KOHCTPYKTUBHOM
COBEPIICHCTBE PAKET.

YmpasnsemocTh paketsl. HagesxxHoCcTh 1 0€30MacHOCTb.
[IpeobpaszoBanue 3neprun. Cxema npeodpazoBanusi sSHeprun. OCHOBHBIC
TPYMIIBl PAKETHBIX JBUraTeen

Knaccudukamms pakeTHsIx qsuraresieid. JKuIKocTHbIEe paKeTHBIC JBUTATENN
Kiaccudukarus pakerasix aurarencii. JKPJl ¢ BEITECHUTEIBHON 1
TypOOHACOCHOH MoIayeii ToIIuBa




25.

26.

27.
28.
29.
30.
31.

32.
33.
34.
35.

36.
37.
38.

39.
40.
41,
42,

43.
44,

45,
46.
47,

48.
49.
50.

51.
52,
53.
54.
55.
56.
57.
58.

59.
Ilonsarue o KOCMOJAPOME, €T0 cny>1<6ax, CTAPTOBBIX KOMIIICKCAX

Knaccudukanus pakeTHbIX ABurarencii. PakeTHble JBUTaTeNIN TBEPAOTO
torummBa (PITT).

Knaccudukanus paketHeix apurarencii. [lonsaTiue o XuMuieckux
JBUTATEISIX Mol TSTH U 00 OTHOKOMIIOHEHTHBIX JABUTATENAX MAJIOH TATH
JUI KOCMUYECKUX allapaToB

TToHsITHE O XUMHUYECKON SHEPTUM TOILIMBA PAKETHBIX JBUTAaTEIEH
CoBpeMeHHBIC )KUAKHE U TBEP/IbIC TOIUTUBA PAKETHBIX JBUTATENE.
[lonsiTHE O SACPHBIX U ANEKTPOPEAKTUBHBIX ABUIATEIISX.

Crioco0sI cTabnIHM3anuy, yrpaBieHus MOJIETOM U HaBEICHNE PaKeT.
[TpuGopsl U cucTeMBbI U1 U3MEPEHNUS TapaMeTPOB MOJIETa PAKET.
I'mpockonnveckre NprUOOPHI U CUCTEMBI B YIPABJICHUH MOJIETOM PAKETHL.
ITonsTHe 00 MHEPUNAIBHBIX HABUTALIMOHHBIX M aCTPOMHEPLIMAIbHbIX
cucreMax 0aNIMCTUYECKUX PAKET.

CucTeMbl aBTOMaTHYECKOTO YIPABICHHUS IIOJIETOM PaKeT IO TPAeKTOPHH.
ITonsiTre 00 AaBTOHOMHBIX M PAJUOTEXHUUYECKUX CPEICTBAX YIPaBICHHUS.
CucTeMsl ynpaBieHHs AaJbHOCTBIO TIOJIE€Ta U PEryJIMPOBaHUS
«KaKYLIEHUCsD CKOPOCTH.

Op6ura uckyccrBenHoro ciytarka 3emin (MC3). Knaccudukanms opout
NC3. ITapametpst opoutel. HazHaueHne pa3nnIHBIX OPOHT.
Oco6ennoctu BeiBenenus MC3 Ha opouty 3emin.

KouctpyktueHbie ocodenHoctr MC3 pa3nuyHOro Ha3HAYCHUS
Knaccudukamms u ocaoBsl yerporictea MC3. NC3 nuctaHIMOHHOTO
soraupoBanus 3emnu (KA /133).

Knaccudukamnus u ocHoBsl ycrporictea MC3. C3 csi3u.
Knaccudukamus u ocaoBsl yerpoiictsa MC3. NC3 mHay4HOTO Ha3HAUYSHUS.
Knaccudukarmus u ocaoBsl yerpoiictsa UC3. UC3 mapurammm.
Knaccudukamnus u ocHoBsl ycrporictea MC3. NC3 npukiaaHoro
Ha3HAYEeHHUS.

Cucremsl Ha ocHOBe TpynnupoBok MC3 mpuknagHoro Ha3Ha4eHNs.
Cryckaemplie amnmaparsl IS JOCTaBKU Ha 3€MITI0 MaTEPHAJIOB C OPOUTHI
NCs.

Kocmuueckue anmnapatsl aj1st uccnepoBanus JIyHBI.

Kocmudeckue anmapaTsl 11 UCCIEIOBAHUS MJIAHET COTHEYHON CHCTEMBI
Kocmuueckue anmapaTs! A5 MccieaoBaHus JIyHbI, IaHEeT COTHEUHOM
cucteMbl. OCOOEHHOCTH TTOCAJOYHBIX CTYIEHEeH MeXIUTaHeTHBIX KA.
Kocmuueckue anmapaTsl 711 HCCIEA0BaHMS JATbHET0 KOCMOCA.
OCOoOECHHOCTH MOCAJIOYHBIX CTYIIEHEH MEeXIUTaHeTHRIX KA.

[Ipunanume! ynpasiaeHus opueHTanuen u npmwkenneMm UC3 u
MeXIUIaHeTHbIX KA.

Knaccugukanys 1 0CHOBBI yCTPOHCTBA NMJIOTUPYEMBIX KOCMUYECKUX
anmnapaTosB.

Cpencta ynpaBieHHs THJIOTHPYEMBIX KOCMUUYECKHX aIapaToB.
[Tunotupyemble TpaHCTIOPTHBIE KOCMHUYECKHE KopaOiu

[Munotupyemsie nonroBpemennbie opOuTtanbaeie ctanmmu (JOC).
TpancnopTHble KocMudeckue kopadim caadkenus JJOC.
[MunoTupyemble KOCMHYECKHE anmapaThl 115l MEXKIUIAHETHBIX MOJIETOB.
Crryckaemble anmapaTsl KOCMUYECKUX KOpaoJen.

TpaHCIOPTHBIE KOCMUYECKHE CHCTEMBI MHOTOPa30BOTO MCIIOJIb30BaHUS
O60011eHHas CTPYKTYpa paKeTHO-KOCMHYECKOT0 KOMIUIEKCa U
OpOUTAIEHON KOCMHUYECKON CHCTEMBI.

Oco0eHHOCTH Ha3eMHOTO KOMaHJHO-M3MEPUTETHHOTO KOMITJIEKCA.

Bomnpocs! (3agaun) muis 3adera / nug¢. 3auera npencrapieHsl B Tabnuie 16.
Ta6mmma 16 — Boripocs! (3amaun) mist 3aueta / audd. 3adera

| Ne n/n |

ITepeuens BompocoB (3ana4) ans 3adera / qudd. 3adera




‘ Y4eOHBIM MJIaHOM HE MPEIYyCMOTPEHO

[lepeyeHp TeM [UIs KypCOBOTO IMPOCKTUPOBAHUS/BBINOIHEHHUS KypCOBOH pabOTHhI
Mpe/ICTaByIeHbI B Tabuie 17.
Ta6mmma 17 — [lepedenn TeM 11 KypCOBOTO MPOSKTUPOBAHMS/BBITIOJIHEHHSI KYPCOBOM paOOThI

Ne /i [TpuMepHBIii IepeYeHb TeM Il KYPCOBOTO MPOEKTUPOBAHUS/BBITTOIHEHHS
} KypCOBOH paboThI

Y4eOHBIM IIIAHOM HE TPEAYCMOTPEHO

Bompocer st mpoBeneHUsT TPOMEXKYTOYHOW aTTECTallMM B BHJE TECTUPOBAHHUS
MpeACTaBICHBI B Tabmwmie 18.

Tab6ymia 18 — [IpumepHsIii mepedeHb BOIPOCOB ISl TECTOB

Ne /it IIpuMepHBIii IepeYeHb BOIIPOCOB ISl TECTOB

He npenycmorpeno

[lepeueHb TeM KOHTPOJBHBIX PabOT MO MUCHUIUTHHE OOYYAIOIIUXCS 3a09HON (hOPMBI
oOydeHus1, IpeacTaBieHbl B Tabnuie 19.

Tabmuna 19 — [lepedeHb KOHTPOJIBHBIX PadOT

Ne ni/mn IlepeueHb KOHTPOJIBHBIX PabOT

He npenycmorpeno

10.4. MeToguveckre  MaTepUaNbl,  ONPEACISAIONIUE  TPOUSAYPHl  OICHUBAHUS
WHAMKATOPOB, XapaKTEpU3YIOUIUX dTanbl (OPMUPOBAHUS KOMIIETCHLUH, COJIEp)KaTcs B
JIOKaJbHBIX HOpPMATUBHBIX akTax [ YAIl, periaMeHTHpYIOIUX TOPSIOK U MPOLEAYPY
MPOBEJICHUS TEKYIIEr0 KOHTPOJIS yCIIEBAEMOCTH U MPOMEXKYTOUHOM aTTECTAIlMH O0YyJaroIInXCcs
I'VAIL

11. Metoauueckue yKazaHus Uit 00YJarOIIUXCs IO OCBOCHUIO TUCITUTLIAHEI

11.1. MeTtoauueckre yka3zaHus [N OOYYAIOIIMUXCS 1O OCBOCHHMIO JIEKIIMOHHOTO
MaTepuaia

OcHOBHOE Ha3HAY€HHE JIEKIIMOHHOTO MaTepuana — JIOTUYECKH CTPOHHOE, CHCTEMHOE,
nIyOOKOe W SICHOE W3JIOKEHWE ydeOHOoro marepuana. HasHaueHWE COBPEMEHHOW JICKIIMH B
pamMKax TUCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTH BCIO MHQOpPMAIMIO 1O TeMEe, a B OCBOCHUU
(dyHIaMEHTAIBHBIX MPOOJeM JUCIHHMIUIMHBI, METOJO0B HAYYHOTO IIO3HAHWS, HOBEHIIHNX
JTOCTHIKEHUI HaydyHOUW MBICTH. B yueOHOM mporiecce JIeKIHs BBITOIHSET METOI0JIOTHYECKYIO,
OpPTaHHW3AIMOHHYIO U WHPOPMAITMOHHYIO (DYHKIUHU. JIEKIHs pacKphIBaeT MOHATHHHBIN ammapat
KOHKpETHOW o0jacTu 3HaHUA, €€ MpoOJEeMBbl, JaeT IEeIbHOE MPEJCTaBICHHE O MUCIUIUIMHE,
MOKA3bIBACT B3aUMOCBS3b C JIPYTUMU JTUCIIATLTTHAMH.

[TnanupyeMble pe3yJIbTaThl IPH OCBOCHUU 00YYAOIIUMHUCS JICKIIMOHHOTO MaTepraa;

— TIOJyYeHHE COBPEMEHHBIX, IIEJIOCTHBIX, B3aMMOCBS3aHHBIX 3HAHWUH, YpPOBCHB
KOTOPBIX OIPEEISIETCS LEJIEBOW YCTAaHOBKOM K KaX/101 KOHKPETHOU TEME;

— TOTy4YeHHE OMBITa TBOPUYECKOHN pabOThI COBMECTHO C MPEIOIaBaTEIeM;

— pa3BuTHE NPO(PECCHOHAIBHO-ICIOBBIX  KAadecTB, JIIOOBM K  TpeaMeTy |
CaMOCTOSITEIIEHOTO TBOPYECKOT'O MBIIIICHHS.

— TOSIBIIEHHWE HEOOXOAMMOT0 HHTEpeca, HEOOXOAMMOTO JIsi CAMOCTOSITENILHON paOoTHI;

— TIONy4YeHHe 3HAaHUW O COBPEMEHHOM YPOBHE pa3BUTHS HAYKH M TEXHUKH U O
MPOTHO3€E UX Pa3BUTHS HA ONMKAKNIIINE TOIbL;




— HAYYUTHhCSI METOIMYECKH 00pabaThiBaTh Marepual (BBIICISATH TJIABHBIC MBICIU H
HOJIOKCHUSI, TPUXOIUTh K KOHKPETHBIM BBHIBOJAM, MOBTOPSATh HMX B  Pa3IMYHBIX
dbopmynHupoBKax);

— TI0Jly4E€HHE TOYHOTO IIOHUMAaHUsI BCEX HEOOXOJAUMBIX TEPMHHOB M TIOHSTHH.

JIeKMOHHBI Marepuas MOXKET COIPOBOXKIATHCS JAEMOHCTpAlMeid  CIalJoB U
UCIIOJIb30BAHUEM Pa3/laTOYHOr0 MaTephaja IpH TPOBEIACHUM KOPOTKUX JHCKYCCHil 00
0COOCHHOCTSIX IIPUMEHEHHS OT/ICIIbHBIX TEMATHK 110 JUCLUILUINHE.

CTpyKTypa NpeaocTaBIeHUs JEKIMOHHOTO MaTepHaa;

— - BBOJIHAs 4acTh — [IOKA3bIBACT [IEPEUCHb PACCMATPUBACMBIX B JICKLIUH BOIIPOCOB, HX
aKTYaJbHOCTb JJIs HPAKTUKHU [IPUOOPOCTPOCHUSI, CBS3b JICKIIHOHHOTO MaTepuara ¢
HPEABIIYIIMM H TOCIEAYIOIUM MaTepHaiaMu; JaeTcsl epeueHb OCHOBHOM U
JOTIOJTHUTEIILHOW JINTEPATYPHI [0 TEME, BKIIFOYAsi PYKOBOISIIHIE TOKYMEHTBL;

— - OCHOBHAsl 4aCTh — MIOCJICZOBATEIbHO MOKA3bIBAIOTCS BHIHOCHMBIC BOIIPOCHI, PACKPBIBAIOTCSI
TEOPETHUYCCKHE TTOJI0KEHHS; TIOKA3bIBAIOTCSI OCHOBHBIC PACUETHBIC (POPMYJIBL;

— - UTOrOBasi YacCTb — MOJBOJSITCSI UTOTH 3aHSTHUS, aKTyaIn3UPYIOTCS HanuOoJee BaXKHbIC
BOIIPOCHI; OIPEIeISIeTCS TeMaTHKa OYAYIIMX MPAKTHYECKUX 3aHATUI 10 Teme; 1aérest
3aJlaHUE HA CAMOCTOSITEIBHYIO MOJITOTOBKY; IIPOU3BOISATCS OTBETHI HA BOIIPOCHI.

11.2. MeTtoauveckue ykazaHUs JUIsi OOydYaromUXCsl MO Y4YacTHIO B CEMHHApax (eciu
npedyCcCMOmMpPeHo YueOHbIM NIAHOM N0 OGHHOU OUCYUNTIUHE)

11.3. Meroauueckue ykazaHus UIsl OOYYarOIIUXCS IO MPOXOXKICHHUIO MPAKTHUECKUX
3aHATUH (eciu npedyCMOmMpeHo Y4eOHbIM NIAHOM N0 OAHHOU OUCYUNIUHE)

11.4. Metoauueckue ykazaHusl A OOydarolUMXCsl 10 BBIIOJHEHHUIO J1a00paTOPHBIX
paboT (eciu npedycmompeno y4ebHbiM NAAHOM NO OGHHOU OUCYUNIUHE)

B xone BeimonHeHus 51a0OpaTOpHBIX pPAabOT oOydaromuics MAOKEH YIIIyOUTh H
3aKpENUTh 3HAHUS, NMPAKTUYECKUE HABBIKM, OBJIAJETh COBPEMEHHOM METOIMKONM M TEXHHUKON
HKCIEPUMEHTa B COOTBETCTBUM C KBAIM(PUKAIMOHHOM XapaKTEPUCTUKOW 00ydarolerocs.
Beinonnenue 1abopaTopHbIX paboOT COCTOMT M3 SKCIIEPUMEHTATbHO-IPAKTUYECKOM, pacyeTHo-
AQHAJIMTUYECKON 4aCTed U KOHTPOJIBHBIX MEPOIIPUATH.

BeinonHenue 51abopaTopHBIX paboOT 0Oy4yaromMMCs SBJISIETCS HEOTHEMJIEMOH 4YacThiO
U3YYEHUS JUCLUIUIMHBL, ONpENesiseMOol Yy4eOHbIM IUIAaHOM, M OTHOCHUTCS K CPEICTBaM,
o0ecreynBaroIuM pelIeHue CcIeIyIOIUX OCHOBHBIX 3a/1a4 00y4aroIerocs:

— npuoOpeTeHHe HaBBIKOB MCCIEAOBAHHSA MPOLECCOB, SBJIEHUH U OOBEKTOB,
M3Yy4aeMbIX B paMKax JJaHHOW JUCIUIINHBI,

— 3aKpeIUICHHE, PA3BUTHE M JETAlN3alMs TEOPETUYECKUX 3HAHWN, IOJyYEHHBIX Ha
JEKLUSX;

— TOJy4YeHHe HOBOM MH(OpMAaIMK 110 U3y4aeMON AUCIUILIUHE;

— T[pHOOpeTeHHe  HABBIKOB  CaMOCTOSITENbHOW  paboThl ¢ J1a0OpaTOpHBIM
000pyI0BaHUEM U IPUOOPAMHU.

3aganue u TpeOoBaHMS K IPOBEICHUIO JIAOOPATOPHBIX paboT

JlaboparopHble 3aHATUSI HAIIPaBJIEHBI HA (POPMHUPOBAHUE Y CTYIEHTOB MPOECCHOHATBHBIX
U TPaKTHYECKUX YMEHHM, HEOOXOMUMBIX IJIsi M3YUYECHHUs MOCIEAYIOUIMX Y4eOHBIX M CIUILIHH:
BBIMIOJHATh ~ ONpEJENIEHHblEe  JEWCTBUS, OlepaluH, HeoOXOoAMMblE B  IOCIEAYIOLIEH
npodeCCHOHATIBHON JeATeNIbHOCTH (B Tpoliecce y4eOHOH M MPOU3BOJCTBEHHOW MPAKTHUKH,
HalMCaHMs BBIMYCKHON KBaluukanuoHHOW paboTel). Hapsay ¢ gopmupoBanueM ymeHuil u
HaBBIKOB B IIpOLIECCE JTAOOPATOPHBIX 3aHATHIA 00001IA0TCS, CUCTEMAaTH3UPYIOTCS, YTIYOISIOTCS
U KOHKPETH3UPYIOTCS TEOPETUYECKHE 3HaHUs, BbIPAOATHIBAETCS CHOCOOHOCTh M TOTOBHOCTh
UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Ha IPAKTUKE, PAa3BUBAOTCSI MHTEIIEKTYaJIbHbIE YMEHHUS.
ITpu BEIOOpE conepkaHus U 00beMa JIAOOPATOPHBIX 3aHIATUH CIENYEeT UCXOAUTh U3 CI0XKHOCTU




y4eOHOTr0O MaTepuaia Uil YCBOCHMS, U3 BHYTPHUIIPEAMETHBIX M MEXIIPEIMETHBIX CBs3€H, U3
3HAYUMOCTH HM3yYaeMbIX TEOPETUYECKHX TOJOKECHUN IS TPENCTOSIIeH MpodecCHOHATbHON
NEeSITeIbHOCTH, U3 TOT0, KAKOE MECTO 3aHMMAeT KOHKpeTHas padora B mporecce (POpMUPOBAHHS
LIEJIOCTHOT'O MIPEACTABICHUS O COJIEPKaHUM y4eOHOM JUCLUIUINHBL.

Marepuan, BHIHOCUMBIN Ha J1a00paTOpHBIE 3aHATHS TOJDKEH:

- coJepXkaTb COBPEMEHHbIE JOCTHKEHMS HAyKd M TEXHUKH B 00JacTH HU3ydyaeMoi
JUCLIUIINHBL,

- OBITh MAaKCHUMaJbHO MPHUOIIKEH K pealbHOM MpodecCHOHAIbHON JAeATeIbHOCTH
BBIIYCKHHKA;

- ONUpaTbCsi HAa 3HAHUS W YMEHHUA YyxKe C(HOPMUPOBAHHbIE Yy CTYICHTOB Ha
IPEIUIECTBYIOIUX 3aHATUAX 10 JAaHHOW WM OOECIeuMBarollel JUCLMIUIMHE, MOAAEPKUBATH
CBSI3b TEOPETUYECKOT0 U IPAKTUYECKOIO O0YUEHUS;

- CTUMYJIMPOBATh UHTEPEC K U3YUYEHUIO TUCLUILINHBL,

- ONUPAThCs HA OPraHU30BaHHYIO CAMOCTOSITENIbHYIO PabOTy CTYJEHTOB.

[lpy moaroroBke K JabOpaTOpHBIM paboTaM OOYyYArOIIUMCS HEOOXOAUMO H3YYHUTh
OCHOBHYIO JIUTEpATypy, O3HAKOMHUTBCS C JONOJIHUTEIBbHOW juTepaTypoil. IIpum 3ToM yuectsb
pEKOMEHAAMK TIpernoAaBareNns U TpeOoBaHHA ydeOHOW mporpamMmbl. B Xoie MOArOTOBKH K
1a00paTOpHBIM paboTaM HEOOXOAMMO OCBOMTH OCHOBHBIE IOHATHS M METOJUKU pacueTa
MIO0Ka3aTesel, OTBETUTh HA KOHTPOJIbHBIE BOIIPOCHI.

Crpykrypa ¥ (popMa oTyeTa 0 1a00paTOpHOH paboTe

Otuer o nabopaTopHOW paboTe [ODKEH BKIOYaTh B CeOs: TUTYJIbHBIA JIHCT,
GOpMyYIUPOBKY 3aJaHUsl, TEOPETUUYECKHE TOJIOKEHUS, HCIOJIb3yeMble TIPH  BBINOJIHECHUN
nabopaTopHOil paboThI, OMKMCAHKUE MPOIECcCa BBHIOIHEHHS J1a00PaTOPHOM PadOThI, TOJTYYCHHBIC
pe3y.]'II)TaTI)I 1 BBIBOJBI.

TpeboBanust k 0ohopMIEHUIO OTYETA O JJAOOpaTOpHOU paboTe

ITo xaxxmoit ynaboparopHON paboTe BBIMOJHSAETCA OTIENbHBIM OTYeT. TUTYIBHBIA JHUCT
opopmisieTcs B COOTBETCTBUM C I1a0ioHOM (oOpas3nom) mnpuBefeHHbIM Ha caiite ['YAII
(www.guap.ru) B pasaene «CeKTop HOPMATHBHOI JTOKyMeHTalun». TeKcToBble U rpaduueckue
Marepuaibl oGopMIISIFOTCS B cOOTBETCTBUU ¢ jaeucTByrommumMu ['OCTamu u TpebGoBaHUsIMU,
npuBeneHHbIMA Ha caiite T['YAIT (www.guap.ru) B pasgene «CeKTOp HOPMaTHBHON
JOKYMEHTALUN.

11.5. Metoauyeckue yka3zaHusl JUIsi OOYYalONIUXCS MO TMPOXOXKIACHUIO KypCOBOTO
POEKTHUPOBAHUS/BBINOIHEHUS] KYpCOBOW palOThl (eciu npedycmompeno yueOHnviM HAAHOM NO
O0aHHOU oucyuniuHe)

11.6. Mertoauueckue ykazaHus UIsl OOYYAIOMIMXCS MO MPOXO0XKICHHIO CAMOCTOSITEITHHOM
paboThI

B xone BBIMOSHEHUSI CaMOCTOSITEIBHOW PabOThI, 00YJarONTUICs BBITIOIHAET PaboOTy 1O
3aJJaHUI0 ¥ TIPU METOJUUYECKOM PYKOBOJCTBE IperojaBaTelisi, HoO 0e3 ero HermnocpeiCTBEHHOTO
y4acTusl.

Jns oOyyaromuxcst 1Mo 3ao4yHoOM ¢opme O0ydeHus, caMoCTOsITeNIbHass paboTa MOXKET
BKJTFOYATh B CEOsI KOHTPOIBHYIO padoTYy.

B mnporiecce BBIMOTHEHHUSI CaMOCTOSITENbHONW paboThl, y oOydaromierocs (popMHpYyeTcs
1enecoo0pa3Hoe IIaHUPOBaHUE pabodero BpeMeHH, KOTOPOe MO3BOJSIET UM Pa3BUBAaTh YMEHUS
U HaBBIKM B YCBOGHHWU U CHUCTEMAaTH3allMM MPUOOpETaeMbIX 3HAHUM, 00ECHeuyMBaEeT BBICOKHIMA
YpOBEHb YCIEBAEMOCTH B IMEpPHOJ OOY4YEeHMs, MOMOraeT IOJyYUTh HAaBBIKA IOBBIIICHUS
po(hecCHOHATLHOTO YPOBHSL.

MetoauyeckumM ~ MaTepuaiaMH,  HalpaBSIIONIMMH  CAMOCTOSTEIBHYIO  paloTy
00y4JarOIIUX CASBISIOTCS:



—  y4eOHO-METOAMYECKH MaTepHal Mo JUCIUILINHE;
— METOJUYECKHE YKa3aHUs MO BBIMOJIHEHUIO KOHTPOJIBHBIX pa0oT (s 00ydYarommxcst
1o 3a049HOU (popme oOydeHwHs ).

11.7. Metoauyeckue yKazaHUs I OOYYArOIIMXCS TI0 IMPOXOXKIACHUIO TEKYIIETO
KOHTPOJIS YCIIEBAEMOCTH.

Texymuii KOHTPOJb YCIEBAaEMOCTH MpEeAyCMaTpUBAeT KOHTPOJIb KadecTBa 3HAHUUN
00y4Jaroumxcs, OCyIIECTBISIEMOTr0 B TEUEHHE CEMECTpa C IIEJIbI0 OLICHUBAHUS XO0/1a OCBOCHUS
JUCIUTUIAHBI.

Metozpl TEKyIIEero KOHTPOJISL BBIOUPAIOTCS MPEToJaBaTeIeM CaMOCTOSITEILHO UCXOS U3

crnenupuKy JUCIUILITUHBL.

Bo3MoxHBIE METOJIBI TEKYIIETO KOHTPOJIS 00yUYaIOIUXCS:

—YCTHBIIM OIPOC Ha 3aHATHSIX;

—CHCTEMaTHUYeCKasl MPOBEPKA BBHIIOTHEHUS MHIUBUYAJIbHBIX 3aJaHU;

—3a1uTa 0T4E€TOB 10 Ja00paTOPHBIM paboTam;

—TIPOBEACHUE KOHTPOJIBHBIX PaboT;

—TECTHPOBAHHUE;

—KOHTPOJIb CAMOCTOSITEILHBIX PadOT (B MMCbMEHHOW MJIM YCTHOM (hopmax);

—KOHTPOJIb BBITIOJHEHUS! HHIWBU/IYaTbHOTO 33/1aHUS HA TIPAKTHUKY;

—KOHTPOJIb KypCOBOTO TPOSKTUPOBAHUSI U BBIIIOJIHEHUSI KYPCOBBIX paloT;

WHBIE BUJIBI, OTIPECIIieMbIE MTPETOaBaATEIIEM.

B Teuenne cemectpa oOy4aromuiics ohopmisieT OTYETHBIE MAaTEPUAIIbl B COOTBETCTBUH C

YCTaHOBJICHHBIMU TPEOOBAHUSMU M METOAAMM IPOBEJCHHS TEKYILEro KOHTPOIs, U

MPEMno/iaBaTelib OIEHUBAET MPEACTABICHHBIC MATCPUATIBI.

[Ipy nonBenEHMM UTOTOB TEKYIIErO KOHTPOJS YCIEBAaEMOCTH B  BEJOMOCTH

0o0ydJarouMcs  BBICTABISIIOTCSL  aTTECTAIMOHHBIE  OLIGHKH:  «aTTECTOBaH»,  «HE

aTTectoBan». CUCTeMa M BO3MOKHBIE KPUTEPHH OLIEHKH YYUTHIBACT 3HAHMS, YMEHUS,

HaBBIKM W (WJIM) OMNBIT JACSATENBHOCTU, XapaKTEPHU3YIONIUE JTanbl (POPMUPOBAHUS

KOMMETEHIIMA JUCHUIUIMHBL. Pe3ynbTaThl TEKYIIEro KOHTPOJS JOJDKHBI YUUTHIBATHCS

IIPU IIPOMEKYTOYHOU aTTECTALUH.

11.8. MeToau4ieckue yKa3zaHUs JUIsl O0yYarONIMXCS MO TPOXOXKICHHUIO IMPOMEKYTOTHON
aTTeCTalUu.

[Ipomexyrounas  artectauus  oOydarolUMXCsl — MpeAycMaTpUBaeT  OIICHUBaHHE
MPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3YyIbTaTOB 00y4YeHMs MO auciuruiiHe. OHa BKIIIOYAeT B
cedst:

— D9K3aMeH — (opma OLIEHKH 3HaHUM, TONYyYEHHBIX OOYYalIIUMCA B Ipoliecce
W3YYEHUS BCEW MUCIUIUIMHBI WM €€ YaCTH, HAaBBIKOB CAMOCTOSATEIHHOU paboThl, CHOCOOHOCTH
MPUMEHATh MX JJIs pEHIeHUs] MPAKTHUYEeCKUX 3a7ad. JK3aMeH, Kak TMpPaBWIO, MPOBOJUTCS B
NepuoJl HK3aMEHAIMOHHOM CEeCCHMM M 3aBEepIlaeTcs aTTEeCTAlMOHHON OLEHKOM «OTIUYHOY,
«XOpOILIOY», «YAOBIETBOPUTEIBHOY, «HEYAOBIECTBOPUTEIHHO.

Pe3ynbrarhl NMpoMEXYTOYHOM aTTECTAallMU 3aHOCATCSA JEeKaHaTaMU B JKypHal ydéra
MPOMEKYTOUYHON aTTeCTAlNK, y4eOHYI0 KapTOYKy M aBTOMAaTH3HUPOBAHHYIO WH(OPMAIMOHHYIO
cucremy ' VAIL

ATTecTallMOHHBIE OILIEHKH TO (haKyIbTATUBHBIM JUCITUIUIMHAM BHOCSTCS B 3a4ETHYIO
KHIDKKY, BEIOMOCTh, YueOHyto kapTouky, AVC I'YAII u, mo coriacoBaHuio ¢ 00yJaroImumcs, B
MIPUJIOKEHUE K TOKYMEHTY O BBICIIEM 00pa30BaHUU U O KBATU(DHUKAITUH.

[Tocne mpoxoKaeHHS TPOMEXKYTOUHOM aTTecTallui o0yJarouiicss 00s3aH MPeI0CTaBUTh
B JIeKaHAT 3a4€THYIO KHUXKKY, TOJIHOCTHIO 3aII0JTHEHHYIO MTPENOoJaBaTEeIEM.

[lo pe3ynapTaTaM  yCHEMIHOIO  HPOXOXKJAECHUS  MPOMEXKYTOUHOW  aTTeCTalluu
0o0y4JarolMMUCS W BBINOJHEHHS Y4eOHOTO IUIaHa Ha COOTBETCTBYIOIIEM Kypce, JIeKaHaThI
TOTOBST MPOEKT MpPHKa3a 0 MEPEeBOe 00YJIAIOIIMXCS C Kypca Ha KypcC.



Jluct BHECEHUS! U3MEHEHUH B pabouyro MporpaMmy JAUCIUTUINHBI

JlaTa BHECEHUS
M3MEHEHUI U
JIOTIOJTHCHUH.

Iloamnmce BHECHIETO
W3MCHCHHUS

CopaeprxaHue U3MEHEHUH U JOTIOTHEHUI

Jarta u Ne

IIPOTOKOJIA
3aceaHus
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