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AHHOTaUs

Jucuumnuaa «OCHOBBI PaKeTHO-KOCMUYECKOW TEXHUKH» BXOAMUT B 00pa3OBaTEIbHYIO
pOrpaMMy BBICIIETO 00pa3oBaHUsl — MPOrpaMMy OakajgaBpHara MO HAIPABICHUIO MOJITOTOBKHU/
crenanbHocTH 25.03.01 «TexHuueckas 3KCIUTyaTalys JIETaTeIbHbBIX anllapaToB U JIBUTATENIC»
HaIPaBJICHHOCTH «JKCIUTyaTallss W MCHBITAHUS ABHAIIMOHHOW M KOCMHYECKOM TEXHUKM.
Hucnurmuna peanusyercs kadeapoid «Nel 1.

JlucuurinHa HarelneHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CIICIYIOIIUX KOMITETCHIIU:

[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.

[IpenogaBanne AMCHUIUIMHBI MpeaycMaTpuBaeT cieayioue (OopMbl OpraHu3aliu
yueOHOro mporiecca: JISKIUU, 1a00paTopHbIe pabOThI, CAMOCTOSATEbHAS padoTa 00yJaromerocs,
KOHCYJIbTAIIHH.

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

OO0mast Tpya0eMKOCTh OCBOCHHUS JUCIUIUIMHBI COCTABJIICT 3 3adeTHble eauHuib], 108
YacoB.

SA3bIK 00yUYeHUs 10 AUCIHUIUINHE «PYCCKUNY.



1. TlepedeHb IIAHUPYEMBIX PE3yJILTATOB O0YUYCHHS MO JUCIUTUINHE

1.1. Tlenu npenomaBaHus JUCITUTUTHHBI
JlucuuruiiHa TpeiHa3HauyeHa JUISl M3YYEHUS CTYACHTAaMH OCHOBBI PaKETHO-KOCMHYECKOM
TEXHUKU. JluciuniarHa uMeeT NoJMANCUUIUIMHAPHBIA XapakTep U IpeaycMaTpUBaeT NoJydeHHue
00y4aromuMucsi HEOOXOAWMBIX W HOBBIX HABBIKOB B 00JAacCTH TEXHMYECKOM SKCIUTyaTalluu
PAKETHO-KOCMHUYECKOH TEXHUKH.

1.2. JlucumnnuHa BXOAMT B  COCTaB  dYacTH, (opMuUpyeMOll  ydacCTHUKaAMH
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 AUCLUILIMHBI O0YYarOLIUICS JOJDKEH 00J1alaTh CIeAyHOIUMU
KOMIIETEHIIMSIMU MM WX Y4acTsAMH. KoMIeTeHIIMM 1 WHAMKATOPHI UX JOCTHKEHUS TPUBEICHBI B
Tabymue 1.

Tabmuna 1 — [lepeyeHp KOMIIETEHIIMN U HHINKATOPOB MX JOCTHXKCHHS

Konn
Kareropus (rpynna) Kon u HauMeHOBaHWE UHIMKATOPA JOCTUKEHUS
HanuMEHOBaHUE
KOMIIETEHIIUHA KOMIIETEHIIUHA
KOMIIETEHIIUU

[1K-3.3.1 3HaTh METO/IbI TOMCKA OBPEKACHUN U
OTKAa30B aBUAIMOHHON TEXHHUKU U TEXHOIOTUU UX
yCTpaHEHUS

TIK-3.3.2 3HaTh METOABI OLIEHUBAHUS
3(PEKTUBHOCTH U HAJIEKHOCTH MPUMEHSIEMBIX
METO/IOB YCTPAHEHUS TTOBPEKIECHUN U OTKA30B

[1K-3 Criocoben
OCYIICCTBIISATh
MIOUCK U YCTpaHCHUE

[TpodeccronanbHble aBUALIMOHHOM TEXHUKU U UX NPUYUH
IIPUYMH OTKa30B U
KOMIIETCHIINH . [IK-3.Y.1 ymeTh ocyecTBIsATh NOUCK U
MOBPEXKACHUN .
. YCTpaHEHHE OTKa30B U NOBPEXICHUN
aBUAIMOHHON .
aBUAIMOHHOMN TEXHUKHU U UX IPUYUH
TEXHUKHU

TIK-3.B.1 BnageTh TEXHONOTUSIMU IIOKUCKA U
YCTpaHEHHS OTKA30B U MOBPEXKICHUM
aBUAIIMOHHOM TEXHUKH U METOJAMU BEISBIICHUS
WX PUIHH

2. Mecro nucnutuinHbEL B cTpykType OI1

Jucnunnuna 6a3upyercss Ha 3HAHUAX, paHee MPUOOPETEHHBIX OO0YJArOMIMMHUCS MPU WU3YYECHUU
CIEAYIOIIUX JUCIUILINH:

— DBBeneHue B HalpaBIICHUE;

— @usuka;

— Xumus:

— Hudopmaruka u nHGOpMaIMOHHBIE TEXHOJIOTUH;

— MexaHuka;

— ABHAaLMOHHBIE U KOCMUYECKHE KOMILJIEKCHI U CUCTEMBI,;

— AbspoauHamuKa (MpuKIaaHas);

— OcHoBsI KOHCTpYKINH JIA;

— T'maporaszonuHamuka.

3HaHMs, TIOJIyYEHHBIE IIpM M3YyYEHUM MaTepuajla JaHHOM JHUCLUIUIMHBI, HMMEIOT Kak
CaMOCTOSTENIbHOE 3HAYCHHE, TaK U UCIIOJIb3YIOTCS PU U3YYEHUU APYTUX JUCHUTIINH:

— LleneBsie cucTeMbl KOCMUYECKHX aNlapaToB;
— OCHOBBI KOHCTPYKLIUH KOCMHUYECKHUX allapaToB;




— MexaHnka KOCMHYECKOTO II0JICTA,
- CJ'Iy>Ke6HBIe CUCTEMBI KOCMHWYCCKHX aIllapaToB.

3. OO0BEM H TPYJOEMKOCTh JUCIUILTAHBI
JlanHbie 00 00ImIEM O0BEeMe JUCIUILIMHBI, TPYJOEMKOCTH OT/ACIBHBIX BHUIOB Y4eOHOMH
paboThI 1O TUCIUILINHE (M paclpeieieHue 3TOH TPYA0EMKOCTH 110 CEMeCTpam) IpeACTaBICHbI B
Tabymue 2.

Tabmuna 2 — O6beM U TPYIOEMKOCTh TUCIUILTUHBI

TpynoeMKocTh 1o
Bun yueGHO# paboThI Bceero cemMecTpam
No5
1 2 3
Oowan mpyooemKocmp oucCyunIuHbl, 3/ 108 3/ 108
3E/ (uac)
H3 nux uacoe npaxmuueckoil n0020moeKu 17 17
AyoumopHhuie 3auamus, BCEro 4ac. 51 51
B TOM YHCIIE:
nexrun (JI), (gac) 34 34
npaktudeckue/cemunapckue 3aastus  (113),
(gac)
naboparopusie padbotsl (JIP), (dac) 17 17
KypcoBoii npoekT (padota) (KII, KP), (uac)
9K3aMeH, (4Jac) 36 36
CamocmoamenvHnas paboma, Bcero (4ac) 21 21
Buo npomesicymounoit ammecmayuu: 3ayer,
mudd. 3auer, sx3amen (3auer, Hudd. 3auq, OK3. OK3.
DK3.*%*)

Ex3

IIpumedanue: xaHaUAATCKHI SK3aMeH

4. CopneprxaHue JUCLUIUINHBI
4.1. PacnpeneneHue TpyJI0EMKOCTH JUCIUILIMHBI IO pa3/jesiaM U BUAAM 3aHITHH.
Paznenbl, TeMbI TUCHMITIMHBI U UX TPYAO0EMKOCTh MPUBEAEHBI B Tabiu1e 3.
Tabnuma 3 — Pa3ensl, TeMbl AUCHUIIIIMHBL U UX TPYIO0EMKOCTb

Paznensl, TeMBI TUCITATIIMHEBL Jlexnnu I13 JIP KII CPC
(uac) (C3) (uac) (gac) (gac)
Cemectp 5

Beenenue 1

Tema Nel Pa3Butne pakerHo- 4 3

KOCMHUYECKON TEXHUKH

Tema Ne2 OcHOBBI TEOpUHU PEAKTUBHOIO 2 2

JIBUKCHHUSI

Tema Ne3 Knaccudukanms paket u 4 3

OCHOBBI UX YCTPOHCTBA

Tema Ne4 PakeTHEIE JBUTATEIN, X 4 2 3

YCTPOMCTBO M 0COOEHHOCTH PabOTHI

Tema Ne5. Cucremsl ynpapieHus 4 2

MIOJIETOM pPaKeT

Tema Ne6 OcHOBHBIE TOHSTHSI O 4 3

KOCMHUYECKUX araparax




Tema Ne 7. OcobeHHOCTH yCTpOHCTBA U | 5 4 2
ynpasienus MC3, nunotupyemsix
KOCMMYECKHUX allapaToB U
MEXKIUIAHETHBIX KOCMHYECKUX

anmapaTroB
Tema No8 PakeTHO-KOCMUYECKHUE 4 3
KOMILIEKCHI U CUCTEMBI

Hroro B cemectpe: 8 17 21

Uroro | 34 0 17 0 21

[IpakTuyeckas MOATOTOBKA  3aKIIOYACTCd B HEMOCPEICTBEHHOM  BBIIOJHEHUU
OoOy4JarloIMMUCS  OMNpEeNeJeHHbIX  TPYAOBBIX  (YHKIUH,  CBSI3aHHBIX ¢  Oya;yuleit
po(hecCUOHATILHON e TENbHOCTHIO.

4.2. CopnepxaHue pa3/iejoB U TEM JICKIIMOHHBIX 3aHSATHH.
CopepxaHue pa3/ie/ioB U TeM JICKIIMOHHBIX 3aHATHI MIPUBEICHO B Ta0HIIE 4.

Ta6ymmma 4 — ConepxaHue pa3esioB U TEM JCKIIMOHHBIX 3aHATUI
Howmep paznena Ha3Banue u conepkaHue pa3zeiioB U TeM JCKIIMOHHBIX 3aHATHI

Bsenenne "
JIEMOHCTpAIIMsI CIaiiI0B WK yueOHBIX (PHIBMOB

Pa3BuTHe paKeTHO-KOCMUYECKOH TeXHUKH.

OTansl pa3BUTHSI paKeTHO-KOCMHYECKOM TeXHUKU. OCHOBHBIE JJOCTH)KEHHUS
OTEYECTBEHHON U MUPOBOI KOCMOHABTUKHU

JIEMOHCTPAIHSI CTIAiI0B WIH Y4eOHBIX (HIEMOB
OCHOBBI TEOPHH PEAKTUBHOTO JIBHKEHHUS
2.1. ®uznyeckre OCHOBBI TEOPUU PEAKTHBHOTO JBHXKEHHUS. Y paBHEHHE
Mewepckoro. Ilepast 3agaua [{uonkockoro. CocTaBHbIE PaKETHI.
2.2.Cwitbl, IeACTBYIONINE HA PAKeTy-. HOCUTENb B mojieTe. Cuia Taru
paketHoro asuratensd. Cuja 3eMHOTO TATOTEHUS (BTOpas 3ajayda
[{moakoBcKOro). A3poAnHAMUYECKHE CHIBL. Y IPaBIISIONINE CUIIBI U
BO3MYILICHHUSL.
Tema Ne2 2.3 OcHOBHBIE TAPAMETPHI, XaPAKTEPU3YIOIIHE TOJIET PAKETHI-HOCUTEIIA.
KoopauHartsl, onpenenstomue nojioxKeHne pakeTsl B IPOCTPAHCTBE.
TpaexTopru mosieTa pakeTbl-HOCUTEINS. Y CJIOBUS BHIBEICHUS
KOCMHUYECKOT0 arnrmapara Ha opouty. [lapameTpsl, onpenensromue
KOHEYHYIO CKOPOCTb PAKEeThI-HOCHUTETIS.
2.4. O (heKTUBHOCTH M B3aMMOCBSI3b PA3JIMUHBIX MyTEH TOCTHIKEHUS
KOCMMYECKHX CKOpPOCTEH

0eMOoHCmpayus c1aloo8 uiu y4eOHulX QuibMo8
Kunaccnduxanusi pakeT 1 0CHOBBI HX YCTPOHCTBO:
3.1.1Tpusnaku knaccuduraun. Kimaccel paker. Odnactu npruMeHeHUs
paket. Turel nonesxoro rpysa. Kparnocts npumenenus. lcTounuk
SHEPTUH, UCTIONb3YyeMblil i ABrxkeHus. [Ipuniun pa3paboTku
KOHKpPETHOTo obpasia pakeTsl. KoOMIOHOBOUHAS M KOHCTPYKTHBHO-
CHJIOBas cxeMa. AdpOANHAMUYECKas K BHYTPEHHSI KOMIIOHOBKA.
Tema Ne3 TexXHOMOTHYHOCTh KOHCTPYKIIUHU. DKCIUTyaTallMOHHbBIE XapaKTEPUCTHUK.
3.2. Kinaccudukanus pakeT 1o Ha3HauYCHHUIO:
TakTuaeckre 1 OnepaTUBHO-TAKTHYECKHUE PaKeThl, MeXKOHTHHEHTAJIbHbIE
pakeTsl, 3eHUTHBIE YIIPaBIIIeMbIe PaKeThl, ABHAIIMOHHBIE PAKETHI «BO3IYX
— BO3YX» H «BO3AYX —TIOBEPXHOCTH», PakeTsl MOpcKoro 6a3upoBaHus,
Meteopomnoruyeckue 1 reopu3nIECKUe PaKkeThl,
3.3. [Tose3HbIe HArPy3KH PaKeT

Tema Nel




3.4. CtapToBbIe KOMITJIEKCHI PaKeT

3.5. XapaKkTepuCTUKH pakeT-HOCUTeNIeH. [IoHATHE 0 KOHCTPYKTHBHOM
COBEpIIEHCTBE pakeT. YpaBIaeMocTh pakeTsl. HanexxHocts n
0e3onmacHOCTh. TeXHOTOTMYHOCTh KOHCTPYKIHUH.

DKCIUTyaTallMOHHBIE XapaKTEPUCTUKH.

OCHOBHBIE XapaKTEPUCTUKH PAKET.

0eMOHCmpayus c1atloo8 uiu y4eOHulX QuibMos

PakeTHbIe 1BMraTe/If, HX yCTPOICTBO M 0CO0OEHHOCTH PadOThI

4.1. IIpeoOpazoBanue sueprun. Cxema npeoOpa3oBaHHs YHEPTUH.
OcHOBHBIE I'PYMIIBl PAKETHBIX ABUraTeNen

4.2. Knaccugukanums pakeTHBIX ABUTaTENen

4.3. )Kunxoctueie paketHsie apuratenu (JKP). Knaccudukamms XKPJI.
4.4. )KP]] c BeITeCHUTENBHOM 1 TypOOHACOCHOM TTO/Jaueill TOTUIHBA.

4.5. Paketnsle aurarenu TBepaoro tormmmusa (PATT).

Tema No4 . N
4.6. IloHsATHE O XMMUYECKOW PHEPTUH TOILUIMBA PAKETHBIX JBUTATENCH.
4.7. CoBpeMEHHBIE )KHKUE U TBEPJIbIe TOTUINBA PAKETHBIX JIBUTATEIIE.
4.8. IloHsTHE O SAAEPHBIX U ANEKTPOPEAKTUBHBIX ABUIATEIISAX.

4.9. TloHsiTHE O XMMUYECKUX JBHUTATENISIX MaJIOH TATH U 00
OJTHOKOMITOHEHTHBIX JIBUTATEINSX MAJIOW TSTH JISI KOCMUYECKUX
anmnaparos

0eMOHCmpayus ciatioo8 uil y4eoHvlx Guibmos

CucrtemMbl yIpaBJieHHsI N10JI€TOM paKeT

5.1. CnocoOsI cTabuM3aIiy, yIIPaBIeHUS TIOJIETOM 1 HaBEJCHHUE PAKET.
5.2. Ilpubopsl ¥ CUCTEMBI AJISl U3MEPEHUS TAPAMETPOB MOJIETA PAKET.
I'upockonuyeckre mpruOOPsI U CUCTEMBI B YIPABICHUH MOJIETOM PAKETHI.
5.3. IlonsTe 06 MHEPIUATIBHBIX HABUTALIMOHHBIX U aCTPOMHEPLUAIBHBIX
cucreMax OaIMCTUIECKUX PAKET.

Tema Nes. 5.4. CucteMbl aBTOMaTUYECKOTO YIPABICHNUS TOJIETOM pakKeT 1o
Tpaektopun. [loHsATHE 00 ABTOHOMHBIX U PAJAHOTEXHUYECKUX CPEACTBAX
yIpaBieHHUS.

5.5. CucreMsl yrpaBieHHs 1aTbHOCTBIO TIOJIETa U PETyIMPOBAHUS
CKaXYILIEHCS» CKOPOCTH.

0eMOHCMPayus Ciauo08 Uiy y4eOHuIX GUILMOE

OcHoBHbIE MOHATHS 0 KOCMHYECKHX annaparax

6.1. Opoura uckyccrsennoro crnytHuka 3eminn (MC3). Knaccudukanms
opout MC3. [lapameTpsl opOutsl. HazHaueHue pazauyHbIX opOUT.

Tema Ne6
6.2. Ocobennoctu BeiBeaenust IC3 na opOuty 3emun.
6.3. Koncrpykruabie ocodennoct MC3 pa3inyHOro Ha3HAUYCHUS
0eMOHCMPayus Ciau008 Uil y4eOHuIX GUILMOE
Ocobennoctn ycrpoiictBa u ynpasiaenusi UC3, nunornpyembix
KOCMUYECKHUX aNNapaToB U MEXINJIAHETHBIX KOCMUYECKHX aNapaToB
7.1. Knaccudukanust u ocHoBHI ycTpoiictea UC3
NC3 pucranmmonnoro 3ouauposanus 3emiu (KA [133).
NC3 HaydHOTO HA3HAYCHUSI.
NC3 cBszm.
M (C3 naBuranuu.

Tema No 7. NC3 npuknagHoro Ha3HAUEHHUS.

Cuctembl Ha OcHOBE TpynnupoBoK MC3 mpukIaaHOro Ha3HAYCHHUS.
Crryckaemble anmaparhl IS TOCTaBKH Ha 3eMITF0 MaTepHaliOB ¢ OpOUTHI
ncCs.

Kocmuueckue annapatsl a5 vcciieioBanus JIyHbl, TUIaHET COJIHEUHOU
CUCTEMBI H JallbHeT0 KocMoca. OCOOEHHOCTH MOCaIOYHBIX CTYIICHEH
MexXIIaHeTHIX KA.

[IpuHTIMTIEI YIIpaBICHHUs OpueHTaueH u nemwkenneM NC3 u
MexXIutaHeTHhIX KA.




KOCMHUYCCKUX allrapaToB.

Hazemnas undpactpykrypa ynpasnenus UC3.

7.2. Knaccudukanusi, 0CHOBBI YCTPOHCTBA M YIIPaBICHHSI MUIOTUPYEMBIX

[TunoTupyemblie TPaHCTIOPTHBIE KOCMUYECKHE KOPAOIH
[Munotupyemsie nonroBpemennbie opouTtanbaeie ctanmmn (JOC).
TpancnoptHble KocMudeckue kopadnu caadxkenus JOC.
[TunoTupyeMbie KOCMHYECKHUE amnapaThl 1JIsl MEKIUIAHETHBIX MOJIETOB.
Crryckaemble anmapaTsl KOCMIYECKHUX KOpadiel.
MHoropa3oBbie KOCMHUUYECKUE alIapaThl
0eMOHCMPayusl C1a008 Uil y4eOHbIX GUILMOE

Tema Ne8

PakeTHoO-KOCMHMYeCKHE KOMILIEKCHI H CHCTEMBI

8.1. O6o0IIeHHAs CTPYKTYPa PAaKETHO-KOCMHYECKOTO KOMIUICKCA U
OpOUTATHLHON KOCMHYECKOW CUCTEMEI.
8.2. Oco0eHHOCTH HA3€MHOI'0 KOMaHIHO-U3MEPHUTEILHOI0 KOMILIEKCA.
8.3. [lonsTHE 0 KOCMOJZIPOME, €0 CIIyk0aX, CTAPTOBBIX KOMILIEKCAX
deMoHCmpayus c1atloos unu y4eOHvlx Quibmos

4.3. Tlpaktudeckue (CeMUHAPCKUE) 3aHATHUS
TeMmbl MpakTUUECKUX 3aHATHI U UX TPYAOEMKOCTh IPUBEICHBI B TAOIHIIE 5.

Tabmuna 5 — [IpakTryeckne 3aHATHS U UX TPYJAOEMKOCTb

N3 aux No
Ne | Tewmsl npaktudeckux | @opmel IpakTUYEeCKuX | TpynoeMKOCTh, |IIPAaKTHYECKOM |pasnena
/o 3aHATHI 3aHATAN (gac) MOJTOTOBKH, | TUCIIMII
(dac) JIUHBI
VY4eOHbIM MJIaHOM HE IPEAYCMOTPEHO
| |
Bceero
4.4. JlabopaTopHble 3aHATHS
Tembl 1a00paTOPHBIX 3aHATHIA U X TPYJOEMKOCTb IPUBEICHBI B TaOIHIIE 6.
Tabnuua 6 — JlabopaTopHble 3aHATHS U UX TPYJOEMKOCTb
N3 Hux Ne
Ne HanmenoBanue 1abopaTopHBIX paboT TpynoemKocts, | MpakTHIECKOH | pasziena
/1 (dac) MMOJTOTOBKH, JTACITUTI
(gac) JIMHBI
Cemectp 5
1 Okckypceus B myseit ' B 2 2 1
IlerponaBiIOBCKON KpENOCTH
2 HccnenoBanue NpuHIMIA PEAKTUBHOTO 2 2 2
JIBYDKEHUS TeJa IEPEMEHHON MacChl
(ypaBHenue Memmepckoro). MccrnenoBanue
IIepBOM M BTOPOM 3a11a4 [ nosikoBCckoro
3 HccnenoBanue a3poguHaMUUECKUX 2 2 2
XapaKTEPUCTHK PAKETHI
4 UccnenoBanue Gpuandeckux mporeccoB B 2 2 4
XKPI
5 UccnenoBanue npuMeHeHUs 2 2 5
TMPOCKOITMYECKUX JaTYUKOB U
MHEPLHUAIbHBIX HABUTALIMOHHBIX CHCTEM B
CUCTEME YIPABJICHUS PAKETOU




6 HccnenoBanue 351eKTPOHHO-ONITHYECKUX U 2 2 5
aCTpOHOMI/I‘-IeCKI/IX JATYUKOB U CUCTEM B
VIpaBICHUS paKeTaMu

7 Wccnenoanme tpaccel nonera MC3 3 3 6
8 HccnenoBanue npuOOpPHOTo KOMILIEKCA 2 2 7
MHWJIOTHPYEMOT'0 KOCMUYECKOT'0 KOpabst
Bcero | 17

4.5. KypcoBoe NMpoeKTUpOBaHHE/ BHIITOTHEHUE KYPCOBOW PabOThI
VY4eOHBIM MJIaHOM HE IPESYyCMOTPEHO

4.6. CamocrosTenbHas padoTa 00y4aromuxcs
Bunber caMmocTosiTenbHON pabOTHI B €€ TPYA0EMKOCTh IPUBEICHBI B TA0IHIIE 7.

Tabmuna 7 — Bunibel caMmocToaTenbHON paboThl U €€ TPYAOEMKOCTh

" Bcero, | Cemectp 5,
Bun camocrosTensHoi paboTh
yac yac
1 2 3
H3ydeHne TeopeTHuecKoro MmaTepuana
15 15
nucuuruael (TO)
KypcoBoe npoextuposanue (KII, KP)
PacuerHo-rpaduueckue 3ananus (PI'3)
Brinonnenue pedepara (P)
[ToaroroBka K TeKyIieMy KOHTPOJIO 5 5
ycneBaemoctu (TKVY)
Jowmamrnee 3ananue (J13)
KonTponbubie paboTel 3a04HNKOB (KP3)
IToaroroBka kK MpoOMEXYyTOUHOU 4 4
atrecrauuu (I1A)
Bcero: 21 21

5. IlepeueHb yueOHO-METOINYECKOTO OOECTIeUeHUS
JUISL CAMOCTOSTETTEHOM paOOThI 00YUAIOIIUXCS TT0 IUCIUTUIMHE (MOIYJTIO)

yqe6HO-MCTOIlI/ILIeCKI/IC MaTCpHraibl JIs CaMOCTOSTEIbHOM pa6OTBI o6yqa101u1/1xc;1 YKa3aHbI B
.. 7-11.

6. IlepeueHb MEYATHBIX U ANEKTPOHHBIX YUCOHBIX U3IaHUN
[lepedyeHb meYaTHBIX U DJICKTPOHHBIX YIeOHBIX M3/IaHUH MTPUBEIEH B TaOIHUIE 8.
Tabnuua 8— [lepeyeHp Me4aTHBIX U AJIEKTPOHHBIX YUEOHBIX M31aHUI

[Tudp/ KoumdecTBo 9K3eMILTIPOB B
URL anpec bubnmnorpadurdeckas ccpliaka OUOHOTEKE

(KpoMe JIeKTPOHHBIX IK3EMILISIPOB)

[IpoexTupoBaHuEe KOCMUYECKUX

anmapartoB A GyHIaMEHTAIbHBIX U
Hay4HBIX HccienoBanuii [Teker] : B3 1./
Pockocmoc, HITO um. C.A.JIaBoukuHa ;
coct.: B. B. Edanos, U. JI. [lleBasnes ; pen.:
B. B. E¢anos, K. M. ITnuxanze. - M. : Uzn-




B0 MAU, 2012 - 2014. - ISBN 978-5-7035-
2299-8.

Kaxkos, A. M.

OCHOBBI KOCMOHABTUKH [yueOHOE
nocobue] : yuebHoe mocodue / A. M. XKakos.
- CIIO. : ITomurexuuka, 2000. - 172 c. : puc. -
(YuebHoe mocobue a1 By30B). - bubmumorp.:
c. 170 (10 na3s.). - ISBN 5-7325-0490-7 :

CoioBnéB B. A.

YrpaBiieHne KOCMUYECKUMH TTOJIETaMU
[Tekct] : yaue6Hoe mocodue / B. A. ConoBbEB,
JI. H. JIeicenxo, B. E. JlroOunckutii ; pen. JI.
H. JIpicenko. - M. : U3n-Bo MI'TVY um. H. O.
baymana, 2009 - 2010. - ISBN 978-5-7038-
3350-6.

7. IlepeyeHb ANMEKTPOHHBIX 00OPA30BATEIBHBIX PECYPCOB
nH(}OPMaLIMOHHO-TEIIEKOMMYHUKAITMOHHOH ceTu «IHTepHeT)
[lepeuenn AIIEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB MH(}OpPMaLIOHHO-
TEJIEeKOMMYHUKAIMOHHONH ceTu «MHTepHeT», HEOOXOOUMBIX JJii OCBOCHHUS JUCIHUILIMHBI
npuBezeH B Tabnuue 9.

Tabmuua 9 — IlepedyeHb 3JIEKTPOHHBIX OOpa30BaTEIbHBIX PECYpPCcOB HH(POPMALUOHHO-
TEJIEKOMMYHUKAIIMOHHON ceTn «HTepHEeT»
URL anpec HaumenoBanue

http://window.edu.ru/ | EquHoe OKHO T0CTyIa K 00pa30oBaTeibHBIM pecypcam

8. Ilepeuens MHPOPMAITMOHHBIX TEXHOJIOTHUI
8.1. [lepeyeHp mporpaMMHOr0 oOecHeueHUs, HCIOJIb3YEeMOIo TMpPH OCYIIECTBICHUU
00pa30BaTENILHOrO MpoLEcca M0 AUCLHUILINHE.
[lepeueHpb ucnonbp3yeMoro NporpaMMHOro odecnedeHus npejacranieH B Tadbuuue 10.

Tabmuna 10— [TepeueHsr mporpaMMHOT0 00€CIICUCHIS

No /1t HaunmenoBanue

He npenycmorpeno

8.2. Ilepeuenp MH(OPMAIIMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEeMbIX npu
OCYIIIECTBIICHUU 00pa30BaTEIHLHOTO MPoIiecca 1Mo JUCIHILTHHE

[lepeuensr uCHONB3yeMBIX HHPOPMAIIMOHHO-CIIPABOYHBIX CHCTEM TMPEICTaBICH B
Tabauie 11.

Tabmuna 11— Ilepeuens nHGOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne i/ HanmeHnoBanue

He npenycmorpeno

9. MarepuanbHO-TeXHUYeCKast 6a3a
CocrtaB MaTepUaTbHO-TEXHUYECKONW 0a3bl, HEOOXOAWMMOW ISl  OCYIIECTBIICHHS
00pa3oBaTeNbLHOTO MpoIiecca Mo TUCIUIUIMHE, TPECTaBIeH B Tabmuiel 2.



http://window.edu.ru/

Tabmuna 12 — CoctaB MaTeprallbHO-TEXHIUYECKOH 0a3bl

No HanmenoBanue cocTaBHOM 4acTu Howmep ayautopuu
n/n MaTepHabHO-TEXHUUECKOW 0a3bl (pu HEOOXOMMOCTH)

JlexuMoHHas ayaguTOpUs

MynsTuMeanitHas TIEKIMOHHAS ayAUTOPUS

Creunanu3upoBaHHas J1abopaTopus

10. Onenounble cpencTBa s MPOBEACHUS IPOMEKYTOUHOM aTTeCTalN
10.1. CocTaB OLICHOYHBIX CPEIACTBAJS MPOBEACHUS TMPOMEKYTOYHOM aTTeCTAI[HH
00ydJaronuxcs mo IMCUUILIMHE TpUBeIeH B Tabnwuie 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB JJIsl IPOBEACHUS MPOMEKYTOUHON aTTeCTaIluu

Bun HpOMC)KYTO‘IHOﬁ aTTeCTalnu Hepequb OICHOYHBIX CPCACTB

OK3aMeH Crrcok BONpPOCOB K 3K3aMEHY;
DK3aMeHalMOHHbIE OUJIETHI;

10.2. B kayectBe KpUTEpUEB OICHKH YPOBHSA CHOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJaroUMMHCs MpUMEHseTCcsl 5-0ajuibHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIUH, KOTopas npuBeaeHa B Tabnuie 14. B TedyeHune cemecTpa MOXKET MCIOJIb30BATHCS
100-0annpHast ~ mKajga ~ MOAYJIBHO-PEUTHMHIOBOM  CHUCTEMbl  YHHUBEpPCUTETa,  IpaBUIa
UCIIOJIb30BaHUsl KOTOPOW, YCTaHOBJIEHBI COOTBETCTBYIOLIUM JIOKQJIbHBIM HOPMAaTUBHBIM aKTOM
I'VAIL
Tabnuna 14 —Kputepuu onieHKH ypoBHS c()OPMHUPOBAHHOCTH KOMITETEHIIUI

OlieHKa KOMIIETEHITHH X .
5 oI Ibras Ik apakTepucTHKa c(hOPMHUPOBAHHBIX KOMITETEHIIMI

— oOyyaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJ MPOTPAMMHBIN
MaTepHa;
— YBEpPEHHO, JIOTHYHO, ITOCIICIOBATEIIHFHO U TPAMOTHO €T0 M3JIaracr;

COTIUHOY — OMHUpasiCh Ha 3HAHHWS OCHOBHOW W JOMOJHUTEIHHOU JIUTEPaTyphl,

GATTCHON TECHO TIPUBS3HIBAECT YCBOCHHBIC HAYYHBIE MOJIOKEHHSI C MMPAKTUIECKON
JIESITEIIBHOCTRIO HATPaBIICHUS;
— yMeJ0 000CHOBBIBAET U ApTYMEHTUPYET BBIJIBUTACMEBIC UM HJIEH;
— JIeJIaeT BBIBOALI H 000OIIEHHS;
— cBOOOJIHO BJIaJICET CUCTEMOM ClielMaIN3uPOBAHHBIX TOHSITUH.
— o0yJaromuics TBEPI0 YCBOWII MPOTPAMMHBIN MaTepHajl, TPaMOTHO H
[0 CYIIECTBY W3JIaraeT €ro, ONUpasch Ha 3HAHUS OCHOBHOU
JTUTEPaATYPHI;

«OPOIIOy — HE JIOMYCKAaeT CYIECTBEHHBIX HETOYHOCTEH; }
— YBSI3bIBACT YCBOCHHBIC 3HAHUS C NPAKTHYCCKOH JESITEIHLHOCTHIO

«3aUTEHOY
HaIPaBIICHUS;
— apryMEHTUPYET HayYHbIC TIOJIOKEHUS;
— JIeJIaeT BBIBOALI H 000OIIEHHUS;
— BJIQJICET CHCTEMOH CIIeMaTN3NPOBAHHBIX TOHITHH.
— o0yyarouuiicss yCBOMJI TOJBKO OCHOBHOW IpPOrpaMMHBIA MaTepua,
M0 CYIIECTBY HM3JIaraeT €ro, OMMpasch Ha 3HAHUS TOJBKO OCHOBHOM
JTUTEPaATYPHI;

«Y/IOBJIETBOPUTEITHHOY )

GATTOHOY — JIOMyCKaeT HeCYNeCTBEHHBIC OIMUOKH M HETOYHOCTH; }
— UCTIBITBIBACT 3aTPYAHEHUS B TPAKTUYECKOM NPUMEHCHHHM 3HAHUI
HATPaBIICHUS;
— cJ1a00 apryMEHTHPYET HAay4HBIC MTOJIOKCHHSI,




Or11eHKa KOMITETEHITUHN

5-0aiubHas mKana

XapaxrepucTrka chopMUPOBAHHBIX KOMIIETEHIUI

— 3aTpyaHsieTcs B (OPMYIMPOBAHUN BBIBOJOB M 000OIICHHUI;
— YaCTUYHO BJIaJEET CUCTEMOH CIIELIMATIN3UPOBAHHBIX TOHITHH.

HCYIOBJICTBOPUTEIILHO
«HEC 3a4YTCHO»

— o0ydJaromuiicss He YCBOWI 3HAYUTEIBHON YacTH MPOrPaMMHOIO
MarepHana;

— JIONTyCKaeT  CYIICCTBCHHBIC  OIMMOKM WM  HETOYHOCTH  IIPH
pPaccMOTPEHHH MPOOJIEM B KOHKPETHOM HaIPaBICHUM;

— HCTIBITHIBACT TPYIHOCTH B IPAKTUYECKOM MPUMEHCHUH 3HAHUIA;

— HE MOXKET apryMEHTUPOBATh HAy4YHbIC TIOJI0KCHMUS;

— He (JOPMYIHPYET BHIBOJAOB M 0000LICHHH.

10.3. TunoBbie KOHTPOJIbHBIC 33aHUS WIIK HHBIE MAaTEPUAIIBI.
Bomnpocs! (3agaun) as 9K3aMeHa IpeicTaBiIeHbl B Ta0auie 15.

Tabmuna 15 — Borpocs! (3a1aumn) s 9K3aMeHa

Ne Kon
[lepeuens BompocoB (3aa4) AJsl IK3aMEHa

/o WHIUKaTOpa
1. OcHOBHBIE TOCTHXEHHS OTE€UYECTBEHHON H MUPOBOIl KOCMOHABTHKH IK-3.3.1
2. YpaeHenue Memepckoro. T1IK-3.3.2
3. Tlepsas 3agada I{nonkoBckoro. CocTaBHBIE PAKETHI. [K-3.V.1
4. Cwunpl, IeHCTBYIONINE HA PaKEeTy-. HOCUTEIND B TIOJIETE. I[IK-3.B.1
5. Cuna TSy pakeTHOro ABUIaTEINs.
6. Cua 3eMHOTO TATOTeHUs (BTOpas 3aaada [[1MoaKkoBCcKoro).

AdpoarHaAMUYECKUE CHITBI.

7. YrpaBisOLIME CUIIBI K BO3MYIIECHUS B MOJIETE PAKETHI.

8. OcHOBHBIE TapaMETPBhI, XapaKTEPUIYIOIIHE MOJIET PAKETHI-HOCUTEIIS.
KoopauHartsl, onpenensomue mojioKeHne pakeTsl B IPOCTPAHCTBE.
TpaekTopuu nosnera pakeTbl-HOCUTEIS.

9. VYcnoBus BBIBEJCHUS] KOCMHUYECKOTO amnmapaTa Ha opouty. [lapameTpsi,
OTIPEIEIISIONINE KOHEYHYIO CKOPOCTh PaKEThI-HOCUTEIISI.

10. 3¢ deKTUBHOCTE 1 B3aMOCBS3b PA3IMUHBIX MYTEH JOCTHXEHHUS
KOCMHYECKHX CKOpOCTei

11. Knaccuduranus paxer. [IpuzHaku knaccudpukanmu. Kimaccer paker.
O6nactu npuMeHeHus pakeT. Tumel nmoaesHoro rpysa. Kparnocts
npuMeHeHus. ICTOUHUK 3HEpruH, UCIIOIb3yEMBbIN ISl ABHKCHHUS.
[Mpunmmn pa3paboTku KOHKPETHOTO 00pasia pakeTsl. KoMmoHoBouHas U
KOHCTPYKTHBHO-CHJIOBas CXeMa. AdpoIMHAMUYEcKasi i BHYTPEHHSISI
KOMIIOHOBKA. TeXHOJOTMYHOCTh KOHCTPYKIIMU. DKCILTyaTalluOHHBIE
XapaKTepPUCTHUK.

12. Knaccudukanus pakeT 1o HazHaueHHI0. TakTHIeCKUe U ONlepaTHBHO-
TAKTUYECKUE PAKETHI

13. Knaccudukanus paxker 1o Ha3Ha4YeHUI0. MEXKOHTHHEHTAIbHBIC
OaIMCTUYECKHE PAKETHI

14. Knaccudukanus pakeT 1o Ha3HAYCHUIO. 3EHUTHBIE YIPABISIEMbIC PAKETHI

15. Knaccudukanus pakeT 1o Ha3HAYEHHIO. ABHAIIMOHHBIE PAKETHI «BO3AYX —
BO3JIyX» U «BO3JyX —TIOBEPXHOCTb

16. Knaccudukanus pakeT 1o HazHaYeHHI0. PakeThl MOpCKOTo Oa3upoBaHus

17. Knaccudukanus pakeT 1o Ha3HaYeHUI0. MeTeopoIorHiecKie u
reo(pU3NIECKUe PAKETHI,

18. Iose3Hble HArPy3KH paKkeT

19. CrapTOBBIC KOMIUIEKCHI PaKET

20. XapakTepucTuKu pakeT-HocuTenei. [loHsaTHe 0 KOHCTPYKTHBHOM
COBEpIICHCTBE PaKeT.




21.
22.

23.

24.

25.

26.

217.
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.
S7.
58.

VYrpasnseMocTs pakeTsl. HaneskHocTh 1 6€301acHOCTb.
IIpeobpazoBanme sHeprun. Cxema npeodbpazopanus 3Heprur. OCHOBHEIE
TPYIIBI PAaKeTHBIX ABUraTENeH

Knaccudukanus pakeTHbix apurareneil. JKunkocTHele pakeTHbIE
JBUTaTEIH

Kiaccudukanus pakernsix asurareneii. JKPJl ¢ BRITECHUTEIBHON U
TypOOHACOCHOM MoJauei TorMBa

Knaccudukanms pakeTHbIX ABUTaTenell. PakeTHbIE JBUTaTEeIN TBEPAOTO
torumea (PATT).

Knaccudukanus paketHeix apurareneil. [lonsatie o Xumuaeckux
JBUTATEISIX MaJIOH TATH U 00 OTHOKOMIIOHEHTHBIX JBUTATENAX MO
TATH JJI1 KOCMUYECKHUX allapaToB

TloHsiTHE O XUMUYECKOW SHEPIMU TOIUIMBA PAKETHBIX JABUTATENEH
CoBpeMeHHBbIE )KUIKUE U TBEPJIbIC TOIUTNBA PAKETHBIX IBUTATEIIE.
[lonsATHE O AOEPHBIX U ITEKTPOPEAKTUBHBIX ABUIATEIISX.

CriocoObl cTaOMIM3aMY, YIPABICHU [TOJICTOM 1 HABEACHUE PaKeT.
[TpuGopsl W CUCTEMBI ISl K3MEPEHHUS TAPAMETPOB TOJIETa PAKET.
I'upockonnyeckre mpruOOPHl U CUCTEMBI B YIPABICHUH MOJIETOM PAKETHI.
[TonsiTre 00 MHEPLUAIBHBIX HABUTALIMOHHBIX H ACTPOMHEPLIHATIbHBIX
crcreMax OaTMCTUIECKUX PaKeT.

CucreMbl aBTOMAaTUYECKOTO YIIPABIIEHUS TIOJIETOM PakeT 10 TPACKTOPHUH.
[TonsiTHEe 00 AaBTOHOMHBIX M PaIUOTEXHUUECKUX CPEIICTBAX YIPABICHHS.
CucteMsl ynpaBieHHs AaJbHOCTBIO NI0JIE€Ta U PErYINPOBaHUS
«KaXyIIEHCs» CKOPOCTH.

OpOwuTa uckycctBeHHoro crytHrka 3emun (MC3). Kinaccndukanus opout
NC3. ITapametpsr opouTel. HazHaueHne pa3nuyHbIX OpOUT.
Oco6ennoctu BeiBeneHns MC3 Ha opOuty 3emin.

KoncrpykrusHbie ocodenHocty MC3 pa3inuyHOro Ha3HAYCHUS
Knaccuduxarms u ocHoBbI yerporictBa MC3. UC3 mucTaHInOHHOTO
3ouaupoBanus 3emuu (KA 133).

Knaccudukarus u ocHoBsl yerporicta MC3. C3 cBsizu.
Knaccudukanus un ocnossl yerpoiictsa UC3. UC3 HayuHOro Ha3HAuUCHHUS.
Knaccudukauus n ocaossl ycrpoiictsa MC3. UC3 HaBurauuu.
Knaccudurarus u ocHoBsl yerporictea MC3. NC3 npukiaaHoro
Ha3HAYeHMS.

Cucremsl Ha ocHoBe rpynnupoBok MC3 npukia HOro Ha3HaYEHHUS.
CrryckaeMble anmapaThl Ui JOCTaBKH Ha 3eMITI0 MaTEepUaIOB ¢ OPOUTHI
ncCs.

Kocmuueckue anmapaTsl 11 ucciaenoBanus JIyHsl.

KocMmuueckue anmapaTsl U1 UCCIIEIOBAHUS IJIAHET COTHEYHON CHCTEMBI
Kocmuueckue anmapatsl s uccienoBanus JIyHsl, IIaHeT COTHEUHOM
cucreMbl. OCOOEHHOCTH MOCAJOYHBIX CTyNeHeH MeXIuTaHeTHRIX KA.
KocMmuueckue annapaTsl 471 HCCIEA0BAaHUS TaIbHETO KOCMOCA.
Oco0eHHOCTH MOCaI0YHBIX CTYIIEHEeH MeXITaHeTHBIX KA.

[IpuanMIE! ynpasneHus opuenTanuei n apmwkeanem UC3 u
MeXIUTaHeTHhIX KA.

Krnaccugukanust 1 OCHOBBI YCTPOWCTBA MUIIOTUPYEMBIX KOCMUYECKUX
anmapaTos.

CpencTBa ynpasieHHS THJIOTUPYEMBIX KOCMHUUECKHUX aIapaToB.
[Munotupyemble TpaHCIOPTHBIE KOCMHYECKHE Kopalin

[Munorupyemelie nonaroBpemenHble opouTanbhbie cranimn (JJOC).
TpancnoptHble KocMudeckue kopabdnu caadxenus JOC.
[MunoTrpyemble KOCMHUYECKHE alnapaThl A7l MEXKIJIAHETHBIX ITOJIETOB.
Cryckaemble anmapaTsl KOCMHYECKUX KOpaOIIen.

TpaHCcIOpTHBIE KOCMUYECKHE CUCTEMbl MHOTOPA30BOr0 UCIIOJIb30BaHUs
O060011eHHas CTPYKTYpa pakeTHO-KOCMHUYECKOTO KOMIUIEKCA U
OpOUTATHFHOM KOCMHYECKON CUCTEMBI.




59. OcoGEHHOCTH HA3EMHOIO KOMAHIHO-M3MEPHUTEIBHOIO KOMILIEKCA.
60. ITonsTHE O KOCMOAPOME, €0 CIIYK0aX, CTAPTOBBIX KOMILIEKCAX

Bormpocsr (3amaun) nis 3avera / qudd. 3auera npeacTaBieHsl B Taduie 16.
Tabmuna 16 — Bonpocs! (3agaun) nns 3adera / qudd. 3adera

Kon

Ne /i Ilepeuens BompocoB (3ama4) ajisd 3adera / Iu . 3a4€Ta
P p ( A )H a (bq) HHIWKaTOopa

Y4eOHBIM IJIJAHOM HE IPESYCMOTPEHO

[lepeyenp TeM [Uis KypCOBOTO IPOEKTUPOBAHUS/BBINOIHEHUS KypCOBOH pabOTHI
MpeACTaBICHBI B Tabmwmie 17.
Tabmuua 17 — IlepeueHp TeM J1s1 KypCOBOTO MPOEKTUPOBAHMS/BHIIOJTHEHUSI KYPCOBOM pabOThI

No 1/ [TpuMepHBIii IepedeHb TeM Il KypCOBOI'O IPOEKTUPOBAHUS/BBIIOIHEHUS
B KypCcOBOl pabOThI

Y4eOHBIM IUTAHOM HE MIpEaAYCMOTPCHO

Bompocel st mpoBeneHuss TPOMEXYTOYHOM aTTeCTallud B BHJIE TECTUPOBAHUS
MpeJICTaBICHBI B Ta0wmie 18.

Tabmuna 18 — [IpumMepHbIi IepeYeHb BOIPOCOB JJIsI TECTOB

Kon

Ne ni/m [TpumepHBIii TepeueHb BOMPOCOB ISl TECTOB
WHIUKATOpa

He npenycmorpeno

[lepeueHp TeM KOHTPOJBHBIX PabOT MO NUCUUIUIMHE OOYYaroLIUXCsl 3a09HON (OPMBI
oOydeHus1, IpecTaBieHbl B Tabnuie 19.

Tabmuna 19 — [lepedeHb KOHTPOJIBHBIX PadOT

Ne n/mt IlepeyeHb KOHTPOJIBHBIX PadOT

He npenycmorpeno

10.4. Meroguueckue  Marepuaibl,  ONPEACISAIONIME  TPOIEIyphl  OLICHUBAHHS
UH/IMKAaTOPOB, XapaKTEpU3YIOIIUX d3Tanbl (HOPMUPOBAHMS KOMIIETEHLUH, COAEp)KaTcs B
JOKaJIbHBIX HOpMaTuBHBIX akTax [YAIL, pernameHTUpylOmUX NOPSAOK M MPOLEAYpPY
IPOBEIECHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOUHON aTTecTalluy 00y4aroIuXxcs
I'VAIL

11. Metoandeckue yKazaHus Ui 00YJarOIIUXCs IO OCBOSHUIO JUCIUILTHHBI

11.1. Meroauueckue ykasaHus sl OOy4aroIMXcs 10 OCBOEHHIO JIEKIIMOHHOTO
Mmarepuaia

OcHOBHOE Ha3HAYeHME JEKIIMOHHOTO MaTepuaia — JIOTUYECKH CTPOWHOE, CUCTEMHOE,
rmy0oKoe M SICHOE M3JIOKEeHHEe y4eOHOro Martepuana. HasHaueHnme COBpEeMEHHOW JIEKIMH B
paMKax JIUCIHMIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(OPMAIUIO 1O T€ME, a B OCBOCHHH
GyHIaMEHTATBPHBIX TPOOJIEM TUCHHIUIMHBI, METOJOB HAyYHOTO ITO3HAHHS, HOBEWUIIHX
JOCTIDKEHUH HaydyHOH MbIciau. B yueOHOM mporiecce JIEKIUs BBIMOIHAET METO0JIOIMYECKYIO,
OpraHU3aIMOHHYI0 U WHPOPMANMOHHYIO (QYHKIUHU. JIEKIMsS pacKpbIBaeT MOHATUHHBIN armapat
KOHKPETHOW o0yacTH 3HaHus, €€ mpoOsieMbl, AaeT IeIbHOE NPEACTaBICHUE O AUCIHIUIMHE,
MOKa3bIBAaET B3aMMOCBS3b C IPYTUMHU JTUACIUTUTHHAM.

[InaHupyemble pe3yabTaThl NP OCBOCHUH 00YyYaIOUIMMHUCS JIEKIIMOHHOTO MaTepuaa;




— TIONy4YeHHE COBPEMEHHBIX, IIEJIOCTHBIX, B3aMMOCBS3aHHBIX 3HAHUH, YpPOBEHBb
KOTOPBIX ONpPEIETAETCS 1EIE€BOM YCTAHOBKOM K KaX 0l KOHKPETHON TEME;

— TIOJIyY€HHE OTIBITa TBOPUYECKOH pabOThl COBMECTHO € MPENOIaBaATEICM;

— pa3BuTHE NPO(PECCHOHANBLHO-ICIOBBIX  KAuecTB, JIIOOBU K  TIpEeaIMeTy U
CaMOCTOSITEIILHOTO TBOPYECKOT'O MBIIIIICHHSL.

— MOsIBJICHUE HEOOXOMMOT0 HHTEpeca, HEOOXOAMMOTO JUISI CAMOCTOSTEIILHOW PadOTHI;

— T[OJIyuYeHHE 3HAaHUKW O COBPEMEHHOM YpPOBHE pa3BUTHS HAYKH W TEXHUKH U O
MIPOTHO3€ UX Pa3BUTHS Ha OJMDKaNIINE TOJIbI,

— HAYYUTHCS METOAMYECKH 00pabaThiBaTh MaTepwall (BBIACIATH TJIaBHBIC MBICTU U
MOJIOKEHHUS, TPHUXOJAUTh K KOHKPETHBIM BBIBOJAM, IMOBTOPSATh HX B  Pa3IUYHBIX
(bopMyITUPOBKax);

— TOTy4YeHHE TOYHOTO TOHUMAaHUS BCEX HEOOXOJUMBIX TEPMHHOB U TIOHSATHH.

JIeKIIMOHHBIA  MaTepuajg MOXET COINpPOBOXKAATHCS JCMOHCTpAalMeH CIAiIoB |
UCIIOJIb30BAaHUEM pa3laTOYHOTO MaTepuaja IpPU MPOBEICHUU KOPOTKUX JWCKYyCcCHU 00
0COOCHHOCTSIX TPUMEHEHHUS OTJCIIbHBIX TEMATHK IO JUCIUTUIMHE.

CTpyKTypa npe1ocTaBieHus JEKIHOHHOTO MaTeprana:

— - BBOJIHAS YacCTh — IMOKA3bIBACT MIEPEUCHb PACCMATPHBACMBIX B JIKIIUH BOIPOCOB, HX
aKTYyaJIbHOCTb IS IPAKTUKU TIPUOOPOCTPOCHUS, CBS3b JICKIIMOHHOT'O MaTepHaa ¢
MPEIBIIYIIAM U TIOCICIYIONIIM MaTepHallaMu; JaeTCs IepeUeHb OCHOBHOU 1
JIOTIOJTHUTEILHOM JIUTEPaTyPHhI [0 TEME, BKITI0Yast PYKOBOISIINE TOKYMEHTBI;

— - OCHOBHAsI 4aCTh — MOCJIEIOBATEIFHO TTOKA3bIBAIOTCSI BBIHOCUMBIC BOTIPOCHI, PACKPBIBAIOTCS
TEOPETUICCKHEC MTOJIOKCHHSI; ITOKA3bIBAIOTCS OCHOBHBIC pacUCTHBIE (JOPMYJIBI,

— - UTOTOBAas YacCTh — IMOABOISTCS UTOTH 3aHATHS, aKTyaTH3UPYIOTCS HanOoJiee BaXKHbIE
BOIIPOCHI; OTIPEICIISICTCS] TEMAaTHUKa OyIyIIUX MPAKTUYCCKHUX 3aHIATUMN 110 TeMe; TaéTcs
3aJlaHue Ha CAaMOCTOSTEIHHYIO MOJATOTOBKY; TIPOU3BOISITCS OTBETHI HAa BOTIPOCHI.

11.2. MeTtoauyveckue ykazaHUs JUIsi OOydYarOMUXCSl MO YYacCTHIO B CEMHHApax (eciu
npeodyCcMOmMpPeHo Y4eOHbIM NIAHOM N0 OGHHOU OUCYUNTIUHE)

11.3. Metoauueckue ykazaHUs UIsi OOyYalOIIUXCS TO TPOXOXKACHUIO MPAKTUYECKUX
3aHATUH (eciu npedyCMOmpeHo y4eOHbiM NAAHOM N0 OAHHOU OUCYUNTUHE)

11.4. Metoauueckre ykazaHusl A OOydarolIUMXCsl 1O BBIIOJHEHHIO J1a00paTOPHBIX
paboT (eciu npedycmompeno y4ebHbiM NAAHOM NO OAHHOU OUCYUNIUHE)

B xone BeImonHeHus 1a0OpaTOpHBIX pPadOT oOydaromuics MAOKEH YIIIyOUTh H
3aKpENUTh 3HAHUS, NPAKTUYECKUE HABBIKM, OBJIAJETh COBPEMEHHOM METOIMKONM M TEXHHUKOU
HKCIEPUMEHTa B COOTBETCTBUM C KBAIM(PUKAIMOHHON XapaKTEPUCTUKOW 00ydarolerocs.
BrimonHenue mabopaTOpHBIX pabOT COCTOUT U3 IKCIEPHUMEHTAIbHO-TIPAKTUYECKOH, pacyeTHO-
AQHAJIMTUYECKON YaCTe U KOHTPOJIBHBIX MEPOITPUATHI.

BrinonHenue 51a00paTtopHBIX paboT 0Oy4yaromMMCs SIBJISIETCS HEOTHEMJIEMOH YacThiO
W3YYEHUS JUCLUIUIMHBL, ONIpeNenseMoll y4eOHBIM IUIAaHOM, M OTHOCHUTCS K CPEICTBaM,
00ecreynBaroIUM pelIeHUe CIIeIyIOIUX OCHOBHBIX 3a/1a4 00y4aroIerocs:

— TnpuoOpeTeHHe HaBbIKOB MCCIEIOBAaHUSA MPOLECCOB, SBIEHUH U OOBEKTOB,
M3Yy4aeMbIX B paMKaxX JaHHOM JUCIUILINHBL,

— 3aKpeIUICHHE, PA3BUTHE M JEeTalN3alls TEOPETUYECKUX 3HAHWN, IOJYyYEHHBIX Ha
JEKLUSX;

— TOJy4YyeHHe HOBOM MH(OpMAaLMK 110 U3y4aeMON AUCIUILIUHE;

— TnpuoOpeTeHHe  HaBBIKOB  CAMOCTOATEIbHOW  paboThl ¢ J1a00paTOpHBIM
000pyI0BaHUEM U IPUOOPAMHU.

3agadue u TpeOGoBaHMs K IIPOBEICHUIO Ja00PaTOPHBIX PabOT




JlaGopaTopHbIe 3aHATHUS HaNpaBiIeHbl HA (POPMHUPOBAHUE Y CTYACHTOB IPOQECCHOHATBHBIX
U MPAKTUYECKUX YMEHHMH, HEOOXOOUMBIX AJIS M3Y4EHUs IMOCIEAYIOIIHUX Y4E€OHBIX AMCLUIUINH:
BBIIIOJHATh  ONPEJCIICHHbIE  JEWCTBMS, OlEpaluH, HEOOXOAUMBIE B  IOCIEAYHOIIEH
npoeCCHOHATIBHON JEATENIbHOCTU (B Ipoliecce y4eOHOH M NPOU3BOJCTBEHHOW IPAKTHUKH,
HaIMCaHUs BBITYCKHON KBaTM(PHUKAIMOHHON paboTsl). Hapsiny ¢ dopmupoBanueM ymeHuil u
HaBBIKOB B IIpoLiecce JJaOOPAaTOPHBIX 3aHATUNH 0000IAI0TCS, CUCTEMATU3UPYIOTCS, YIITYOISI0TCS
U KOHKPETH3UPYIOTCS TEOPETUYECKHE 3HAHUS, BBIPA0ATHIBACTCS CHOCOOHOCTH M TOTOBHOCTh
MCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS Ha IPAKTHUKE, PAa3BUBAOTCSI MHTEIUICKTYaJIbHbIC YMEHHUS.
[Tpu BBIOOpE conepkaHus U 00beMa JIAOOPATOPHBIX 3aHATHI CIEIyeT UCXOIUTh U3 CI0KHOCTH
y4yeOHOro MaTepuajia JJisl YCBOCHMs, U3 BHYTPUIIPEAMETHBIX M MEXKIPEIMETHBIX CBs3eH, U3
3HAYMMOCTH HM3y4aeMbIX TCOPETHUECKHUX IMOJIOKEHUN JUISI TPEACTOSANIeH MpodecCHoHaTbHON
JeSITeIbHOCTH, U3 TOI'0, KAKOE MECTO 3aHMMAeT KOHKpeTHasi paboTa B npouecce GOopMUPOBAHUS
IEJIOCTHOTO MPEACTABICHHS O COJIEPKaHNH YUeOHOM TUCIIUIUIMHEL.

Marepuai, BBIHOCHUMBII Ha J1aOOpaTOpHbIE 3aHATUS JOJKEH:

- COJIEepKaTb COBPEMEHHBIE JOCTH)KEHUS HAyKM W TEXHHUKM B 00JIaCTH H3ydyaeMoi
JUCLUILINHBL,

- OBITh MaKCHMaJbHO TPHUOMIDKEH K pealbHOW MpOoPECCHOHATBHON eATEIbHOCTH
BBIIYCKHHKA,;

- OomupaTrbcs HAa 3HAHUS W YMEHHS YyxKe cHOpMUpOBaHHBIE Yy CTYJCHTOB Ha
HPEIIECTBYIOMIMX 3aHATHIAX MO JaHHOM WM oOecreyMBaroled TUCHMILIMHE, NOJAEP)KUBATh
CBSI3b TEOPETUYECKOTO M MPAKTUYECKOTO O0YICHHUS;

- CTUMYJIMPOBATh UHTEPEC K U3YUYECHHUIO TUCLUILINHBL,

- OTIMPATHCS HA OPTAHU30BAHHYIO CAMOCTOSITENIbHYIO pabOTy CTYIECHTOB.

[Ipu moaroroBke K JabOpPaTOpHBIM paboTaM OO0yYaroLMMCS HEOOXOIUMO H3Y4YHUTh
OCHOBHYIO JIUTEPATYPy, O3HAKOMMUTBLCS C JOMNOJHUTEIBHOM JMTepaTypoi. Ilpum 3ToM ydecTs
pEeKOMEHIaluy TpernojaaBatesis U TpeOoBaHUs y4yeOHOW mporpamMmMbl. B Xoxe moarotoBku k
nabopaTOpHBIM paboTaM HEOOXOJMMO OCBOWTH OCHOBHBIE TOHSTHS M METOAMKHA pacuera
NIOKa3aTelel, OTBETUTh HAa KOHTPOJIBHBIE BOIIPOCHI.

CrpykTypa u dopma oTyeTa 0 Jab0paTOpHOH paboTe

Otyer o mnaboparopHoil paboTe MOMKEH BKIIOYaTh B Ce0s: TUTYJIBHBIA JIHCT,
(GOopMYIMpPOBKY 3a/aHUs, TEOPETHYECKUE IIOJIOKEHHsI, MCIIOJIb3yeMble MPU BBIOJHEHUU
1abopaTopHOM paboOThl, OMMCAHKUE MPOLEcca BBIITOJIHEHUS 1a00paTOpHOM pabOThI, MOTyYEHHbIE
pe3yJbTaThl U BHIBOJIBI.

TpeboBanus k ohopMIECHUIO OTYETA O TAGOPATOPHOU paboTe

[To xaxmoit mabopaTopHOil pabOTE BBIMOJIHSETCS OTAEIBHBIN OTYeT. THUTYIbHBIA JTUCT
opopmisieTcss B COOTBETCTBUM C ImabnoHOM (00pas3iioM) mpuBeAeHHbIM Ha caiite ['YAIIL
(www.guap.ru) B pasaene «CeKTop HOPMATUBHOM JOKYMEHTAIMI». TE€KCTOBBIC U TpadHUeCKue
MaTepuanbl 0hOpMISIOTCS B cooTBeTcTBHM ¢ nelcTByrommMu ['OCTamu u TpeGoBaHUSIMH,
npuBeneHHbIMA Ha caiite ['YAIT (www.guap.ru) B pasgene «CeKTOp HOPMAaTHBHOMN
JIOKYMEHTAIUN .

11.5. Metoauueckue ykazaHUs Ui OOYyYalOMIMXCA IO MPOXOXKIACHUIO KypCOBOTO
MIPOCKTUPOBAHUS/BBITIOIHEHHUST KYPCOBOW PaOOTHI (eciiu npedycmMompero y4eOHbIM NIAHOM HO
OaHHOU Oucyuniume)

11.6. MeToauyueckue yKazaHus sl OOYYAIOIIUXCS IO TMPOXOKACHUIO CAMOCTOSATEIHHON
paboThI

B xoz1e BHIOTHEHHUS CaMOCTOSTEIBHONW pabOThI, OOYUYAIOUIUICS BBIMIOIHSAET paboTy MO
33JIJaHUI0 M TIPU METOJAMYECKOM PYKOBOJCTBE IPEIOAaBaTeis, HO 0€3 ero HemoCpeICTBEHHOTO
y4acTusl.



Jnst oOyyaromuxcst mo 3aoyHOd (opme OOydeHHus, camMoCTOsiTeNbHas paboTa MOXKET
BKJTFOYATh B CEOsI KOHTPOIBHYIO padoTYy.

B mporiecce BBIMOTHEHHSI CaMOCTOSITENILHON paboThl, Yy oOydaromierocst (GhopMupyercs
nenecooOpa3Hoe IaHupOBaHUe pabouero BpeMEeHH, KOTOPOE MO3BOJISIET UM pa3BUBATh YMCHUS
Y HaBBIKM B YCBOGHMHM M CHUCTEMATH3allMU NPUOOPETAEMbIX 3HAHWM, 00ECIICYNBACT BBICOKUMN
YPOBEHb YCIIEBAEMOCTH B TIEpUOJ OOYUYEHHs, IIOMOTAeT TOJIYYUTh HABBIKM IOBBIIICHUS
po(hecCHOHATLHOTO YPOBHSIL.

MetoauyeckiMH ~ MaTepuallaMH,  HampaBJSIONIMMU  CAMOCTOSITENIbHYIO — paboTy
00y4aroUUX CSASBIISIOTCS:

—  y4eOHO-METOJINYECKUN MaTepHall 1o TUCIUILIHHE;

— METOJIMYECKUE yKa3aHUs 10 BBIMOJIHEHUIO KOHTPOJIBHBIX paboT (Uit 00ydaronmxcs
10 3204HOM (hopMme 0OyueHHs).

11.7. MeTtoauueckue yKazaHusl [UIsl OOYYarOIIMXCS IO MPOXOXKACHUIO TEKYIIEro
KOHTPOJISI YCIIEBAEMOCTH.

Texkymuil KOHTPOJb YCIEBAEMOCTH IIPEAYCMAaTpPUBACT KOHTPOJIb KayeCcTBAa 3HAHUU
00yyYaroIuxcsi, OCYLIECTBISEMOI0 B TEUEHUE CeMecTpa C LIEJbI0 OLEHMBAHUS XO0Jla OCBOEHUS
JUCLUIUINHBI.

MeTobl TeKyIIEero KOHTPOJIsl BEIOUPAIOTCS MPEIo1aBaTeNIeM CaMOCTOSTENIbHO UCXOS U3

cnenu(UKH AUCIUTUTNHBL.

Bo3MoskHBIE METOJIBI TEKYLIETO KOHTPOJIS 00yYarOIIHUXCSL:

—YCTHBIM OIIPOC Ha 3aHATUSIX;

—CUCTEMATUYECKas IPOBEPKA BBIIOJIHEHNS HHIUBUAYAJIbHbBIX 3a/1aHUN;

—3a1uTa 0T4E€TOB 10 J1a00PaTOPHBIM padboTaMm;

—IpOBE/IEHUE KOHTPOJIbHBIX padoT;

—TECTUPOBAHHUE;

—KOHTPOJIb CAMOCTOATENbHBIX Pa0OT (B MUCBMEHHOM WM yCTHOU (hopMax);

—KOHTPOJIb BBIIIOJIHEHUS! MH/IMBUIyaJIbHOTO 33/1aHUS HA TIPAKTUKY;

—KOHTPOJIb KYPCOBOT'O IPOEKTHUPOBAHHUS U BBIIIOJIHEHUS KyPCOBBIX padoT;

MHBIE BU/[IBI, OTIpEEIIiEMbIE ITPENOJaBATEIIEM.

B Teuenue cemectpa obyyaromuiicss opopmisier OTUETHBIE MaTEepUaNbl B COOTBETCTBUU C

YCTAaHOBJIEHHBIMU TpPEOOBAaHUSMU U METOAAMM IPOBEJCHHS TEKYILEro KOHTPOJS, U

IIPEnoAaBaTelb OLIEHUBAET IPEICTABICHHbBIE MaTEPHAIIBI.

[Ipy nDoaBenEHMM UTOrOB TEKYIIErOo KOHTPOJS YCHEBAaEMOCTH B  BEJOMOCThb

Oo0yJaromyMCsl ~ BBICTABJISIFOTCS ~ aTTECTAI[MOHHBIE  OLIGHKHU:  «aTTECTOBAH»,  «HE

aTTecToBaH». CUCTeMa M BO3MOJKHBIE KPUTEPHHM OLIEHKM YYUTHIBAET 3HAHMS, YMEHUS,

HaBbIKM U (WIM) ONBIT JESATEIbHOCTH, XapaKTEepU3YIOIIMe ATanbl (HOPMUPOBAHMS

KOMIIETEHIIMM IHUCHUIUIMHBL. Pe3ylbTaThl TEKYIIETO KOHTPOJIS JIOJIKHBI YYUTHIBATHCS

IIPU IPOMEKYTOYHOU aTTECTALUH.

11.8. MeToau4ieckue yKa3zaHUs JUI OOyYarONIMXCs MO TMPOXOXKICHHUIO IMPOMEKYTOTHON
aTTeCTallHu.

[IpomexxyTounast ~ aTTecTamsi  OOyJarONIUXCS  MPEAyCMaTpuUBaeT  OIICHUBAHUE
MPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3YyIbTaTOB 00Yy4YeHHs MO auciuruiiHe. OHa BKIIIOYAET B
ce0s.

— 9JK3aMeH — (opma OILIEHKH 3HaHUH, MONYyYEHHBIX OOYYalOIIUMCS B IMPOIECce
W3Yy4YEeHUs BCEHW MUCITUIUIMHBI UM €€ YacTH, HAaBBIKOB CAaMOCTOSITEIFHOW padOThI, CIIOCOOHOCTH
NPUMEHATh MX JJis pElIeHUs] MPAKTHUECKUX 3ajad. JK3aMeH, Kak MpaBWIO, MPOBOJUTCS B
MeproJ; SK3aMEHAIMOHHOM CECCHM M 3aBEPIIACTCS aTTECTAIMOHHOW OIEHKON «OTIUYHOR,
«XOPOLIOY, «YJOBIETBOPUTEIHLHO», «HEYTOBIECTBOPUTEILHOY.



PesynbraTbl NpOMEXKYTOYHOM aTTECTAllMU 3aHOCATCSA JCKaHAaTaMU B KypHal ydéra
IIPOMEKYTOUHON aTTecTaluy, y4eOHYI0 KapTOUKy M aBTOMAaTH3UPOBAaHHYIO MH(OPMAIMOHHYIO
cucremy I'VAIL

ATTecTallMOHHBIE OLEHKH IO (DaKyJIbTaTUBHBIM TUCLMIIJIMHAM BHOCSTCS B 3a4€THYIO
KHWXKKY, BEIOMOCTb, yueOHyto kapTouky, AC I'VAII u, o coriacoBaHuto ¢ 00y4aromumcs, B
NPUIIOKEHUE K JIOKYMEHTY O BbIcLIEM 00pa30BaHUU U O KBATU(PHUKALUH.

[Tocne mpoxoxaeHus: MPOMEKYTOUHON aTTeCTAl[MH 00YJatoIuiics 00s13aH NPEAOCTaBUTh
B JICKAaHAT 3a4€THYIO KHIKKY, ITOJIHOCTBIO 3aII0JHEHHYIO ITPENOJaBaTEIIEM.

I[lo  pesynapTaram  yCIEHIHOIO  IMPOXOXKJIEHUS  I[POMEKYTOUYHOM  aTTeCTalUu
0o0yyarolMMUCS UM BBIIOJIHEHUS Y4eOHOro IUIaHA Ha COOTBETCTBYIOIIEM Kypce, JIeKaHaTbhl
TOTOBSAT IIPOEKT MPUKa3a O IePEBOIe 00YUaIOIUXCs ¢ Kypca Ha Kypc.



Jluct BHeceHUs U3MEHEHUH B pabouyro MporpamMmy JUCIHUILIAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOJTHCHUH.

IToanuce BHECHIETO
W3MCHCHHUS

CopaeprxaHue U3MEHEHUH U JOTOTHEHUI

Jarta u Ne

MPOTOKOJIA
3aceaHus
Kadeapsl

Ionmuce
3aB.
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