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AHHOTaIUs

JlucrunianHa «ABHAIIMOHHBIE M KOCMHYECKHE CHCTEMBI» BXOJIUT B 00pa30BaTEIbHYIO
poTrpaMMy BBICIIET0 00pa3oBaHUsl — MPOrpaMMy OakallaBpHaTa 10 HalpaBJICHUIO MOArOTOBKH/
crenranbHocTh 25.03.01 «TexHuueckas HKCIuTyaTalus JICTaTeIbHbIX allllapaToB U JIBUTATENICi»
HaIPaBJICHHOCTH «JKCIUTyaTalldsd W MCHBITAHUS aBHAIIMOHHOW M KOCMHYECKOM TEXHUKH.
Hucnurmuna peanusyercs kadeapoit «Nel3y.

JlucuurinHa HareneHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CIICTYIOIINX KOMITCTECHIUH:

[IK-1 «crocobeH k opraHu3alMd U MPOBEICHHUIO TEXHUYECKOTO M TEXHOJOTHYECKOTO
00CITy>)KMBaHUsI BO3IYIIHBIX CYJIOB Ha BCEX ATamaX TEXHUYECKOM SKCIUTyaTallud JIETATEIbHbIX
armapaToB M aBUAIMOHHBIX JBUTATEIICH

[MK-2 «CniocobeH y4acTBOBaTh B MPOBEACHUH KOMILICKCA TIAHOBO-TIPEAYPEIUTEIBHBIX
paboT 1Mo o0ecreyeHrn0 TOTOBHOCTH aBHAITMOHHOW TEXHUKH K 3(()EKTUBHOMY HCIOJIb30BaHUIO
110 HA3HAYCHHIOY

ITIK-5 «CriocoGeH mpoBOAWTH pacyeT M aHAIW3 MOKa3aTeIe HaJIeKHOCTH aBHAIMOHHOMN
TEXHHUKH ¥ MTOKa3zaresei 3 (GEeKTUBHOCTH TEXHUIESCKOM IKCILTyaTaI[H JICTATSILHBIX allapaToBy

[IK-8 «CnocobeH Kk oOmnepaTUBHOMY IUIAHUPOBAHUIO JIEATEIHHOCTH MHEPBHYHBIX
MIPOU3BOJICTBEHHBIX MOPA3ACIICHUI

Copep:xaHue NUCHUIUIMHBI OXBaThIBA€T M3y4YE€HUE BUIOB, COCTaBa U (DYHKIHOHAIBLHOTO
HA3HAYEHMSI CYIIECTBYIOIIMX aBUAIMOHHBIX 1 KOCMUUYECKUX CHUCTEM, aJTOPUTMBI UCCIEAOBaHUI
U aHaIM3a HMX CUCTEMHBIX CBOWCTB U (PYHKIHMOHAIBHBIX MPOOJEeM, MOCTPOSHHE IMPOTHO3a
pa3BUTHS JAaHHBIX CHUCTEM C MOCTAHOBKOW (PYHKIIMOHAIBHBIX M (PU3UKO — TEXHUUYECKHMX 3a]ad
JUISL TIOCIIEAYIOIEro CTPYKTYpHOTO CHHTE3a MEPCIEeKTUBHBIX aBHUAKOCMUYECKUX CHUCTEM U
KOMILJIEKCOB.

[IpenogaBanne AMCHUIUIMHBI MpEAyCMAaTpUBaeT Cienyromue (QopMbl OpraHu3aluu
yueOHOro Ipoliecca: JEKIUH, IPaKTUYECKUE 3aHATHSI, CAMOCTOsITeNIbHAsA paboTa 00ydaroIerocs.

[IporpaMMo#l IHUCHUIUIMHBI TPEIYyCMOTPEHBI CIEAYIOUINE BHIbI KOHTPOJS: TEKYIIUN
KOHTPOJIb YCIIEBAEMOCTH, TPOMEKYTOUHAs aTTecTanus B hopme 3a4eTa.

OO0mas TpyA0EMKOCTh OCBOEHUS AMCLMIIUHBI COCTaBIseT 3 3aueTHhIX eauHuibl, 108
YacoB.

S3bIK 00yUYeHUs IO TUCIUILTNHE «PYCCKHM »



1. TlepedeHb MIAHUPYEMBIX PE3YIHLTATOB OOYUCHHUS 11O JUCIUTLIIHE

1.1. Tlenu npenomaBaHus JUCITUTUTHHBI

llenpto mpenonaBaHus JUCHUIUIMHBI SIBJISICTCS HM3y4E€HUE BHJIOB, COCTaBa U
(GyHKIIMOHAJIBHOTO HAa3HAYEHHUs CYIIECTBYIOUIMX AaBUAIIMOHHBIX MU KOCMHYECKHUX CHCTEM,
WCCIICIOBAHNE W aHAIM3 WX CBOWCTB, MpoOieM (YHKIIMOHHPOBAHHS, HA OCHOBE HAaBBIKOB
aHaJIM3a aBUAIIMOHHBIX M KOCMHYECKHX CHUCTEM (OPMHUPOBAHUE Y CTYICHTOB KOMIIETEHIUIT
MOCTPOCHUS TPOTHO3a PA3BUTUS JIAaHHBIX CHUCTEM, CTPYKTYpHOTO CHHTE3a MEPCIICKTHBHBIX
ABUAKOCMHUYECKHX CHCTEM U KOMIUIEKCOB C TOCTAHOBKOW (YHKIIMOHAIBHBIX M (U3UKO —
TEXHUYECKHX 3a7ad.

1.2. JlucuumniauHa BXOOUT B  COCTaB  4acTd, (GOPMUPYEMOHl  y4yaCTHHKaMHU
00pa3oBaTeybHBIX OTHOIICHUHM, 00pa30BaTeIbHON MPOrpaMMBbl BBICIIETO 0Opa30oBaHUs (l1ajee —
OI1 BO).

1.3. TlepeuyeHb IUTAHUPYEMBIX PE3YJILTATOB OOYUEHUS MO TUCIUIUIHHE, COOTHECCHHBIX C
IJIaHUpyeMbIMU pe3ysibTataMu ocBoeHust OI1 BO.

B pesynbrate m3ydeHUs AUCHUIUIMHBI OOYYAIOUIUICS MOJDKEH O0JanaTh CIEAYIOUTUMU
KOMIETSHIMSIMHU WM WX YacTaMu. KoMIeTeHIIMN U UHAWKATOPHI UX JOCTHXKEHUS TPUBEICHBI B
tabnuue 1.

Tabmuna 1 — [lepeuens KOMIETeHIINN U UHAUKATOPOB UX JTOCTHXKEHUS

Kareropus (rpynmna) | Kon u naumenoBanue | Koa m HauMeHOBaHME MHIUKATOPA TOCTUKEHUS
KOMIIETECHIUU KOMIIETCHLINU KOMIIETEHLINU

IIK-1 cnocoben k
OpraHu3aIuu u
MIPOBEJICHUIO
TEXHUYECKOTO U
TEXHOJIOTHYECKOT0
00CITy>)KMBaHUS
[TpodeccuonanpHbie | BO3AYIIHBIX CY/I0B Ha
KOMIIETEHIIUH BCEX dTamax
TEXHUYECKOMN
JKCIUTyaTalluu
JIETaTebLHBIX
arrapaToB U
aBHAIIMOHHBIX
JBUTATEIICH

[1IK-1.3.1 3HaTh TEXHOJOTUU ONEPATUBHOTO U
MEPUOANYECKOTO OOCTYKHBAHUS BO3TYIIHBIX
CYyJIOB IIPU UX dKCILTyaTaluu

ITK-2 Cnocoben
y4acTBOBATh B [1K-2.3.1 3HaTh 33124, TEXHOJIOTUH U MIPOLIECCHI
MIPOBEACHUHN JKCIUTyaTalluy aBUALIMOHHON TEXHUKHU
KoMIniekca miaHoBo- | I1K-2.3.2 3HaTh METOJBI OIIEHKU U 00SCIICUCHHS
penynpeaUTEeNbHBIX | 9QPEKTUBHOCTH MPOILIECCOB TEXHUUECKON

pabort 1o OKCIUTYaTallui aBUAITMOHHOW TEXHUKHU
[TpodeccronanbHbIe

o0ecreyeHnIo [IK-2.Y.1 ymeTp cOoCTaBIATh U BBIIOJIHATH
KOMITETEHITHH

TOTOBHOCTH KOMIUIEKCHI TUTAHOBO-TIPEAYIPEAUTEIBHBIX PadOT

aBUAIIMOHHOMN B IIpolieccax TEXHUYECKOH dKCILTyaTaluu

TEXHUKH K JeTaTeNbHBIX aIapaToB

3P PEeKTUBHOMY [1K-2.VY.2 ymeTh BEIOUpATh METOABI TEXHUUYECKOU

WCTIOJIB30BAaHUIO TI0 | OKCIUTyaTalluy aBUAIIMOHHON TEXHUKU

Ha3HAYEHUIO

[TK-5 Cnocoben

npoBouTh pacuetr u | I1K-5.3.1 3HaTh mokazarenu Ha/le)KHOCTH
[TpodeccuonanbHble . .

aHaJIM3 MOKa3aTenaell | aBUAIlMOHHOM TeXHUKHU U 3()(PEeKTUBHOCTH
KOMITETEHIINU

HaJICKHOCTU TEXHUYECKOM IKCIUTyaTalluy, UX PACUET U aHAIU3
aBUAIIMOHHOU




TEXHHUKU U
IoKa3aTenei

s exTuBHOCTH
TEXHHUYICCKOMN
AKCIUTyaTaluu
JIeTaTeIbHBIX
armnaparoB

[TpodeccronanbHbIe
KOMIICTCHIIH

[1K-8 CniocobeHn k
ONEPATUBHOMY
IUTAHUPOBAHUIO
JIeATEIbHOCTH
MEPBHUYHBIX
IIPOU3BOJCTBEHHBIX
MOJpa3IeICHUI

[1K-8.3.1 3HaTh anropuT™Mbl U peraaMeHThl
pa3paboTKH IUIAHOB pacxojia pecypca
BO3/YIIHBIX CYZOB M X 0TX0/a (BBIOBITHS) B
KaIluTalbHBIA PEMOHT (HA MEPUOIUYECKOE
TEXHUYECKOE 0OCITYy>KUBAHHE)

IIK-8.Y.1 ymeTb pazpabaThiBaTh ONEpaTHBHbBIC
TUTaHBI UCTIOJH30BAHUS BO3IYIIHBIX CY/IOB I10
HA3HAYCHUIO B MpeesiaX MeXPEMOHTHBIX
PECypCOB U UX OTXOJa (BbIOBITHS) Ha
NEPUOANYECKOE TEXHUYECKOE O0CTYKIBaHHE

— Hcropuy;
— ®unocoduy;

— IlpaBoBeneHus;

2. Mecro nucuurnHbl B cTpykType OI1
Jucnurnuna MoxkeT 6a3upoBaThCsl Ha 3HAHUSAX, paHee MPUOOPETEHHBIX 00YYaIOIUMUCS
IIPU U3YYECHHUH CIEIYIOUIUX TUCLIUIUINH:

— Kynbryposnoruu;

- I/IHOCTpaHHOFO SA3bIKa,

— Hudopmatukuy;

— DKOHOMHKH;
— Owusukwy;

— Xumum;

— Teopernueckoil MEXaHUKU;

- TeopI/II/I BCpOﬂTHOCTeﬁ 1 MaTeMaTUYECKOMN CTaTI/ICTI/IKI/I;MaTepI/IElJ'IOBCI[CHI/IH;

—  HMmxeHepHOH M KOMIIBIOTEPHOM rpaduky;

- 3J'ICKTp OTCXHUKH,

— DNEKTPOHUKHU

3HaHI/I$I, IMOJIYYCHHBIC IIPpU H3YUCHUH MaTcpurajia }IaHHOfI JUCHUIIIIMHBI, UMCIOT KakK
CaAMOCTOATCIIBHOC 3HAYCHUE, TAK U MOT'YT HUCIIOJIb30BATHCA ITPU U3YUCHUHN APYTUX JUCHUIIINAH

— MOI[C.HI/IpOBaHI/IC CUCTEM U MTPOLICCCOB,

— ABTOMAaTHKA U YIPaBJICHUC,

— AdpoauHaMHKa;

- I[I/IHaMI/IKa II0JICTa

- ABI/IaL[I/IOHHI)Ie HpI/I60pBI 1 U3MCPUTCIIbHO-BBIYHUCINTCIbHBIC KOMILJICKCHI;

— JlerarensHEBIC armaparbl U aBUAIBUTATCIIN

—  OCHOBBI U3MEPUTENBHON TEXHUKHY;

- MCTI)OJ'IOF Wi, CTaHAapTUu3anus u CepTI/I(l)I/IKaL[I/ISI.

— boproBbie M POBHIE BEIYNCIUTEIHHBIE YCTPOUCTBA U MAIIIMHEI;

- ABI/IaLII/IOHHI)Ie QJICKTPUICCKHUE MAIlTUHBI;

—  OcHOBHI PaaAnOTCXHUKHU,




—  Cucrembl oToOpaxkeHus nHGoOpMaIuu

—  JluckpeTHble HHPOPMALMOHHO —U3MEPHUTEIBHbBIE CUCTEMBI
— boproBbie pagro3IeKTPOHHbBIE CUCTEMBI;

— OCHOBBI TEOpUHN HAZIEKHOCTH;

—  DKOHOMHKA OTPACIIH;

— TexHuueckast TMarHOCTHKA;

— CAYV JIA 1 ux CUJIOBBIX YCTaHOBOK;

—  OCHOBBI TEXHUYECKOU IKCIUTyaTaIuy;

— ABHAaIMOHHBIE TPEHAXKEPHI,

— TIunoToTakHO-HABUTalIMOHHBIE KOMIUIEKCHI;

— bopToBBIE BEIYUCINTENBHBIE KOMIUIEKCHI HABUTALIUY;

—  MukpomMexaHnYecKue JaTYNKH aBUOHUKH;

— Cucremsl .cTabMIM3ayy , OpUEHTAIIMH U HABUTAIlUH;

— PykoBogsuiue 10KyMEHThI IpakIaHCKOU aBUAllN;

—  DKouorus;

—  OCHOBBI TEXHHUECKOH KCIUTyaTal[i aBUAIMOHHBIX AJIEKTPOCUCTEM
— TexHuueckas 3KCITyaTalusl aBUaLlMOHHBIX JBUTATEIEH.
— Cucremsl coopa 1 00pabOTKH MMOJIETHOW HH(POPMAITUU

— Konkpernas AT.

3. OOBEM ¥ TPYTOEMKOCTh JUCITUTUIAHBI
JlanHble 00 oOmeM oO0beMe TUCHUIUIMHBI, TPYIOEMKOCTH OTAENBHBIX BHJOB y4eOHOMH
paboTHI 110 AUCLUHUIUIMHE (M paclpeaeseHUe 3TOM TPYI0EMKOCTH 10 CEMECTPaM) NPEACTABIEHBI B
Tadimue 2.

Ta6muia 2 — O0beM U TPYJ0EMKOCTh JUCITUTUITNHBI

TpynoeMKocTb 1o
Bun yuebnoii paboThl Bcero ceMecTpam
No4
1 2 3

Oobwan mpyooemKocmup OUCYUNIUHDL, 3/ 108 3/ 108
3E/ (uac)
H3 nux uacoe npakmuueckoit n0020moeKu 34 34
Ayoumopnuie 3anamus, BCEro vac. 51 51
B TOM YHCIIE:

nexuuu (JI), (dac) 17 17

npakTuyeckue/cemunapckue 3anstus  (I13), 17 17

(gac)

naboparopusie pabotsl (JIP), (dac) 17 17

KypcoBoii npoekT (padota) (KII, KP), (gac)

HK3aMeH, (Jac)
CamocmosamenvHnas paboma, Bcero (dac) 57 57
Buo npomesxcymounoit ammecmayuu’ 3auer,
mudd. 3ager, sx3amen (3auer, Judd. 3au, | 3Bauer 3auer
DK3.%*%*)




4. CopepxaHue JUCIUTUTUHBI
4.1. Pacnpeznenenue TpyI0€MKOCTH JTUCIUTIIMHEI 10 pa3jieiaM | BUAAM 3aHATHH.
Pazpgenbl, TeMbl TUCHUIIIUHBI U UX TPYJOEMKOCTh IPUBEJCHBI B Ta0IUIIE 3.

Ta6ymma 3 — Pa3nensl, TEMbl TUCHUTUIMHBI, UX TPYJI0EMKOCTh

Paznensl, TeMbI TUCIUILIMHEL Jlexunn I13 (C3) JIP KII CPC
(gac) (uac) (gac) (gac) (dac)
Cemectp 4
Pasznen 1. CTpyKTyphI 1 3 3 B 7

KJ1accu(uKanys aBUAlMOHHBIX U
KocMHuYecKux cucteM. TemaNel.
ITonsiTHE, BUIBI U CBOMCTBA CUCTEM.
O6mias Teopus cuctem. Tema No2.
DYHKUUHU, CTPYKTYPBI U
KJIAaCCU(UKAIUS aBHAIIMOHHBIX,
PaKeTHO-KOCMUYECKHUX U
aBHAKOCMHYECKHX CHCTEM.

Tema Ned. PakeTHbIC KOMITIIEKCEI
BOCHHOT'O Ha3HAYCHUS

Paznen 2.YcnoBus GpyHKINOHMPOBAHUS 3 3 B 10
ABUAIIMOHHBIX U KOCMHUYECKUX CHCTEM.
Tema Ne5. ®dusuka atmocheps! u
reonHpopmaroHHoe noiie. Tema Ne6.
VYcnoBus QyHKIIMOHUPOBAHUS
KocMu4ecKux anmnapaTtoB. Tema Ne7.
3agaun KOCMHYECKOH OaTTMCTHKY U
HaBHUTalUH.

Paznen 3. ImxxeHepHbII aHATH3 6 6 P 20
aBHAIIMOHHBIX cucTeM. Tema Neg.
Buner nerarenpHBIX anmaparos.
Koncrpyknust camoneros u
BepToseTOB. Tema Ne9.

JlBuraTenu caMoJIeTOB U BEPTOJIETOB.
Tema Nel0. dyHKIIMOHATILHBIE U
00eCTIeYrBaIOIINE CUCTEMBI
neTarenbHbIX annaparoB. Tema Nell.
BopToBbIe CUCTEMBI JIeTATENBHBIX
arnmnapaTtoB. ABuonuka. Tema Nol2.
ABpOApOMBI U CHCTEMA YITPABICHUS
BO3YIIHBIM JBHKeHueM. Tema Nel3.
ABHAaIIMOHHOE BOOPYKEHHUE U CUCTEMBI
60€eBOr0 yIPaBICHHUSI.

Paznen Ne4. MHxeHepHBIN aHAIN3 5 5 5 20
KocMuueckux cucteM. Tema Nel4.
XapaKkTepUCTUKU PAKET-HOCUTENEH U
pakeTHble apurarenu. Tema Nel5.
KoHCTpyKIus KocMHYeCKUX
anmaparoB. bopToBbIE CUCTEMBI
KocMHuecKuXx armapaTtoB. Tema Nel6.
OpueHTanus 1 ynpapieHHE
JBIKCHHEM KOCMHUYECKHX ariapaToB.
BHenHe TpaekTOpHBIE U3MEPEHUS.
Tema Nel7. CnyTHUKOBBIE




HaBUTAIMOHHBIE cucTeMbl. Tema Nel§
KocMoapoms! u unpacTpykTypa
KOCMHUYECKOM OTpaciu

Hroro B cemectpe: 17 17 17 57

Hroro:

17 17 17 0 S7

[IpakTuyeckas TOArOTOBKA 3aKIIOYAETCS B  HEMOCPEACTBEHHOM  BBINOJIHEHUH
OoOy4JalolmMMUCS  OMNpelNeJeHHbIX  TPYAOBBIX  (YHKIUH,  CBSI3aHHBIX ¢  Oya;yuiei
po(hecCuOHATILHON e TENbHOCTHIO.

4.2. CopnepxaHue pa3/ieJoB U TEM JIEKIIMOHHBIX 3aHSATHI.
Conepxanue pa3esioB M TeM JICKITMOHHBIX 3aHITHIA MTPUBEICHO B Ta0HIIC 4.

Tabmuna 4 — ConeprkaHue pa3esioB U TEM JICKIIMOHHOTO ITUKJIA

Howmep
paszena

TEMBI

HaszBanue u copep:xanue pa3ziesioB U TEM JIEKIUOHHBIX
3aHATUHA

Paznen 1. CtpykTypsl U KilaccuUKaIys aBUAIIMOHHBIX U KOCMUYECKUX CUCTEM.

Tema Nel

HOHS[TI/IC, BUIbBI U CBOMCTBA CHCTEM. O6ma51 TCOPUA CUCTCM.

OnpeneneHne CHCTEMBI, OKpY)Kalolllas CpeJa, BbIIEICHHE CUCTEMBl M3 CPEIbI.
Texunueckass cucrema. ConuanbHas, COLUUAIBHO - DJKOHOMHUYECKas CHCTEMa.
[lonsATHs,  XapakTepu3ylOIME€  CHCTEMY:  JJIEMEHThl,  OTHOLIEHHUS,  CBSI3H,
B3aUMOJICICTBUS, CTPYKTYpa, COCTOSIHUE, JIBJKEHHE, KadecTBO, CBOMCTBO,
MOKa3aTeNlb, KPUTEPUM, YCTOMUYUBOCTh, dPHEKTUBHOCTh. OCHOBBI OIICHKH CIIOKHBIX
cucteM. OCHOBHbIE THIBI HIKad U3MepeHus. CTpPyKTypa CHUCTEMBI C YIPABICHHUEM.
[logxonst K  uWcciaenoBaHWIO  cucTeM  yrpaBieHus. CHCTEMHBIM  TOAXO,
(YHKIIMOHATIBHO - CTPYKTYpHBIM moxoa. CuTyaunoHHbd noaxona. CUCTEMOTEXHHUKA,
uccienoBanue onepanuii. Mogenuposanue. @opmMupoBaHUE 00JIMKA CUCTEMBI.

[IpoexktupoBanue 601b110# cucTemMbl. VcnbITaHUs U BBOJ B AKCILIYyaTal[UI0 CUCTEMBI.
DKcIulyaTalus CUCTEMBI U yIipaBiieHue B cucteMe. JKu3HEeHHbIM UK CUCTEMBI.

Tema No2.

OyHKIUHN, CTPYKTYphl M KiacCU(UKAIUS AaBUAIIMOHHBIX, PAKETHO- KOCMHUYECKUX H
ABUAaKOCMHYECKUX CUCTEM.

CrpykTypa aBHallMOHHOW cucTeMBI. JIA - rIaBHBIN SHEPreTUYECKUI U BEIIECTBEHHBIN
JJIEMEHT aBHAUMOHHOW cucTeMbl. Bosnymueii koxexkc P®. Buasl aBuanmm.
Crpykrypa rocynapctseHHor apuanuu. Ctpykrypa asuanuun MO P®. Buasl u cocras
00EBBIX  aBMALMOHHBIX  KoMmIiekcoB. Crpykrypa ['paxnaHckoil — aBHaIum.
Kommepueckue  BO3AyIIHbIE  MMEpPEeBO3KU.  ABHanusg  OOIIEro  Ha3HAYEHUS.
OKCIUTyaTaHTHhI. ABHAaTpaHCIIOPTHAS cucTeMa. JlanbHEMarucTpaabHEIE,
CpeAHEeMarucTpaibHble W OJMKHEMarucTpalibHble BO3JAYIIHBIE cyaa. BosaymHoe
MPOCTPAHCTBO. [ 'OCYAapCTBEHHOE PpEerylMpoBaHUE JAEATENbHOCTH B  OOJIACTH
rpaxxaaHckor aBranud. [Ipumeps! aBuanmonHeix cucrem: Ty-95, Ty-160, Cy-24, Cy-
34, Cy-30, Cy-35, Mur-29KVYb, Mul"-35, Mul-31, Mu-8, Mu-35, Au-124, Nn-76,
Cy-25, Ka-29, Ka-50; Ka-52, Nn-20,22,38, A-10, F-15, F-16, B-1A;, S-76, U-2, SR-
71, F-117, F-111, AH-64; SH-53; UH-60; SH-60.

Asuarpacnioptable cuctembl ['A: Wn-86, A-320, A-330, bowunr-737, bounr-767,
Bounr-747,An-148, SRJ-100.

Crpykrypa kocMuyeckoil cucreMbl. KA - rnaBHBIN 3J€MEHT KOCMUYECKON CHCTEMBI.




PakeTHo - KOcMHUecke cUCTeMBbl. ABHaKOCMUYeCcKUe cucteMbl. CucremMa « JHeprust

— bypan». Pakera «P-7», «CarypH-5», «Atnac». Cucrema «Cneiic — HlaTim».
Kocmuueckas Gammmctuka v HaBurauus. JIyHHbIe sKcriequuuu: mpoekT «CaTypH —
Anomnon». Moaynbasie PKC «Anrapa». KA naigpHero kocmoca.

Tema Ne3.

PakeTHbIe KOMILJIEKCH BOGHHOTO Ha3HAYEHUS.

Pakernbie kommexkcsl PBCH nazemuoro 6asupoBanus: P-36M - P - 36M2 (Muaekc
I'PAY- 1511014, nmo moroBopy CHB- PC-20A, no knaccupukanuu HATO - SS-18
Mod.1,2,3 Satan, - Carana); YP-100H YTTX (unmexc I'PAY - 15A35, no gorosopy
CHB - PC-18b, mo kmaccuduxanuu HATO - SS-19 mod.2 Stiletto - Cruner); PT-
2IIM2  «Tomons-M» (Mupexke YPB PBCH - 1501165 (maxtaeii) u 1511155
(monBwxHbIN), Mo goroBopy CHB - PC-12M2, no knaccudukammmu HATO - SS-27
Sickle B — Cepn); PC-24 «pc» - mobuinpHOrO W maxtHoro OasupoBanus; BXKPK
«bapry3un».

Paketnbpie kommiekchl Mopckoro 6asupopanus: Tum I1JI 667BJIP «Kambemapy» (P-
29P); tun I1JI 6676/IPM «lenbduny» (P-29PMVY?2); Tun I1JI 955 «bopeiin, 941
«Axyna (P-30), PCM-56 bynaga.

ABHaIMOHHbBIE yIlapHble KOMIUIEKCBHI: Tun  OomOapaupoBiiuka Ty-
95MC6/Ty- 95SMCI16, Ty-160 (X-55CM / X-102).

« Mewaniep,, (9K720, no xmaccuduxamumn MO CIIA u HATO - SS-26 Stone -
Kamens).

UGM-133A Tpaiigenr Il (D5) CIIA, LGM-30G Minuteman 111 CIIA, MGM-134A,
CHIA, LGM-118A «ITuckunep» CLIA, DongFeng 31 (DF-31A) Kuraii, DongFeng
5A (DF-5A) Kurait, M51 ®panius.

Kommnekcer [1BO: «Tpuymd» (C-400, uanekc YB [IBO — 40P6, no koaudukanuy
MO CHIA u HATO - SA-21 Growler - «Bopuyn»), C-300 «®aBopur» (MHACKC
3akazunka: 35P6, 70P6, 75P6, 9K81, 3M-41); MIM-104 «II>tpuot» (anri. MIM-104
Patriot, mepeBon ¢ anrnuiickoro — Ilarpuor), 3PK Roland VTI1.

«Top» (mapmexc I'PAY - 9K330, mo kmaccuduxkanmun MO CIHA u HATO - SA-15
Gauntlet («JIatHas pykaBuiay), 3PK 2K12M4 «Ky6-M4».

Kpsinateie pakersi: OKP «Kamubp», 3M-14/3M-54 «Kamubp», no koaudukanuy
HATO: SS-N-27 «Sizzler» «Mcnenenutensy) NpuHATa Ha BoopykeHue B 1984r, kak u
«Kanubp» MoxeT 3amyckaTbcs U3 TOPIETHOTO arnapara.

TomaraBk wnmu Tomaxok (BGM-109 Tomahawk). VYmpaBisemble aBUAIIMOHHBIC
paKeTHl.

Kommniekcer PKO. ITapagurma PKO. CocrtaB kommiekcoB PKO : CIIPH, CKKII,
ITKO.

Pazgen 2. YcnoBus (bYHKI_II/IOHI/IpOBaHI/IH ABHAIIMOHHBIX U KOCMHUYCCKHUX CHUCTCM.




Tema Ne4

®dusnka arMocdepbl ¥ reonH(OOPMAITMOHHOE TTOJIE.

®dusnka armocdepsl. Metozasl uccienoBanus B pusuke arMochepsl BepTukanpHoe
crpoenue atmocgepsl ['opu3oHTanbHAs HEOTHOPOAHOCTH aTtMmocdepsl. Ilonsatue o
BO3IyIIHBIE Maccax U (poHTax Pacnpenenenue nasienust B atmochepe OcHOBHOE
ypaBHeHHE  cTaTHKH  atMmocdepsl  bapomerpuueckue  ¢opmynsl  [lomnas
Oapomerpuueckas ¢dopmyna (dbopmyna Jlammaca).  bapuueckas — cTymeHsb.
[Tpumenenne Oapuyeckux ¢opmyn. OmpeneneHue pacupeneneHuss arMochepHoro
naBiaeHuss ¢ BbicoToM. CranmaptHas atmocdepa. ['eomoreHnuan. AOcomroTHas
OTHOCHTEIIbHAS BbICOTa U300apUUECKUX NTOBEPXHOCTEN. bapuueckue cuctemsl.
OcHOBBI TePMOJAMHAMHKH aTMocdepbl. PaauannoHHBIA pexXuM  arMocdepsl.
TermoBoe COCTOSHUE 3E€MHOW TOBEPXHOCTH M aTMmocdepsl. BomHblili pexum
atMocdepsl. Obmaka. Kmaccudukamus o6makoB Ilporecchl ocaakooOpa3oBaHUsI.
Knaccudukanus atMocepHbIX 0CaIKOB.

OcHoBbl auHamMuKu aTMmochepsl. OCHOBHBIE CHIIBI, JACHUCTBYIOIIME B armocdepe
VYpaBHeHUsI JBWKEHUS TypOyJeHTHOW aTmocdepbl JIMHMM TOKa M TPAaeKTOpUHU
I'eoctpoduueckuii Betep. bapudeckuii 3akoH BeTpa M3meHeHne reocTpoduueckoro
BETpa C BBICOTOM ['paJMeHTHBIN BETEp B LMKIOHAX M AHTULUKIOHAX. BimsHue
TPEHHS Ha CKOPOCTh M HallpaBlIEHUE BETPa B IOIPAHUYHOM CJI0€ aTMOC(hEpHI.
I'eonndopmarmonHoe mone. 3emist Kak mianera. @urypa 3emin U €€ JBHKCHHE
['paButanimonHoe mnone 3emyd. MarHuTHoe 1ojie 3€MJIM. 3€MHBIE CHUCTEMBI
KoopauHat. l'eoje3nueckue 3amadyd Ha cdepe U IIUIUICOUIEC. ABHAIIMOHHAS
Kaprorpadus.




Tema Ne5.

®u3nuecKkrue OCHOBBI TEPMOJNHAMUKHN U a3POJUHAMUKH. 3aa4 THHAMUKHUIIOJETA.
Tepmogunamuka. MoJEKyIspHO-KUHETUYECKAs] TEOpHUs, KOHTHHYaJbHas TEOPHSL.
denomeHoOTHYECKUH  TToAXxoA. TepmoauHamuueckas cuctema. (OO00OIIeHHbBIS
KoopauHaTel.  TepMoaMHaMUYyecKue  HapaMeTpbl U TepPMOJAMHAMHUYECKHUE
MOTeHLUabl. TepMoauHaMHuecKue (QyHKIMH. YpaBHEHUE COCTOsHUA. MexaHHKa
Tekyuux cpen. [lorenumanel. OHtanenusa. OHTponus IlepBblii M BTOpPOW 3aKOHBI
TEPMOJAVHAMUKH. .ASpDOJIMHAMHMKA KaK pa3/lesl MEXaHUKH JKUJIKOCTH U Trasa.
OcHoBHBIE (PU3HKO-MEXaHMUECKUE CBOMCTBA TEKYyUUX cpea. Teopus CIUIOIIHOCTH.
Teopus momodbusi. Teopuss oOparumoct. KuHemMaTnka CIUIONIHOM TEKy4el Cpeibl.
VYpaBHeHHe Hepa3phIBHOCTU. be3BuxpeBoe ABMKEHME >KUIKOCTH. BUXpeBblE TOKWU.
JlnHamuKa CIIOIIHOM TeKyuel cpenbl. Bs3kocTs. YpaBHenus Jitniepa u Jlarpanxa.
VYpaBHenue bepHymm. MexaHHYECKOE CHUIIOBOE M TEIJIOBOE B3aWMOJICUCTBUE C
oOTexkaeMbiM TenoM. IloBepxHocTHas cuna. Ilonnas a’ponmHamuyeckas cuia.
[Ipodwmnp kpbUTa. A3pPOJMHAMUYECKHE CHIBI M MOMEHTBHL. ASPOAMHAMUYECKUIN
¢dokyc. YUucno PeitHonmpaca, umcmo Maxa. Csepx3BykoBoe oOTekaHue. Teopus
CKayKOB YIUIOTHEHUs. ['umep3BykoBoe oOTekaHue. Aspoyrnpyrocts. JluHamuka
nonera. [Ipsmas u oOpartHas 3amaya AuHAMHUKU 1oneTra. CUCTEeMbl KOOPAMHAT
(cucremsl orcuera). dusnueckue u mMaremaruuyeckue monenu JIA. Mogenu c
pa3feneHueM JBWKCHHS Ha TMPOJOJIbHOE M OOKOBOE. YPaBHEHUS JIBHIKCHHS.
JIluneapuzanusi ypaBHeHHA. MoJenb ¢ adpoanHaAMHUYECKUM (okycoM. Moenn
CTaTUYECKON M JTMHAMHUYECKOW YCTOMYMBOCTH. YTHpaBisieMocTb. JIA ammapar, Kak
3BEHO cucTeMbl yrnpasieHus. [loneT u ero snemeHTsl. /JlnanazoH BbICOT U CKOPOCTEH.
Mopens kpuBbix JKykoBckoro. ManeBpupoBanue. MaHEBpEHHbIE XapaKTEPUCTUKU
JIA. Kputnueckue pexxumsl.

AdpoarHAMMUYECKHUE UCCIIEJIOBAHUS: BBICOKOHECYIIME CHUCTEMBI C HEOOJBLINM
JT000OBBIM  CONPOTHUBIICEHUEM, KOHIEHIMM AaKTUBHOTO  YIIPABJICHUSA IOJETOM.
VYrpasiieHue JaMHHAPHBIM OOTEKaHUEM, CBEPXKPUTHUYECKUE MPO(UIU, paBHOMEPHO
pacnpesenieHHas Harpy3ka. BpIicOKOMeXaHM3upoBaHHOE KpbUIo. VckyccTBeHHas
YCTOMYMBOCTh. TE€XHMKA aKTUBHOTO YIIPABJICHUS C UCIIOJIb30BAaHUEM a3pOYIPYTOCTH.
BozaymiHaeie BUHTBI M BO3AYITHOKOJIBIICBBIE ABMKUTEIH. BeprosneTsl. ABTOMATHI
nepexoca.




Tema Neb6.

VYcnoBusa QyHKIMOHUPOBAHUS KOCMUYECKUX aIllapaToB.

I'my6okuii Bakyym. KocMudeckas paauaiiusi. DJI€KTPOMarHUTHAS U KOPITyCKYJIsIpHAs
paauanus. MeteopHas omacHOCTb. KOHTpacTHbIe TemioBble pexumsbl. VMcmapenue
KOHCTPYKLIMOHHBIX MAaTepHuajoB, MOKPBITHH, cMma3ok. IlocTrosHHoe oOmako rasa
Bokpyr KA: ucnapsromuiics maTtepuan, pabodee TeJIO CHCTEMbl OpPHEHTallUUu U
CTa0WJIM3allu, BBIXOJ BO3JyXa U3 TMOPHCTBIX MAaTEPUANOB TEIUIO3AIIUTEL U
KoHCTpyKuuu. CraTuueckue W BUOpalMOHHBIE Meperpy3ku. HeBecoMocTs.
OtcyrcTBUE cBOOOIHON KOHBEKIMU. OTCYTCTBHE CMauMBAaEMOCTH, [IOBEPXHOCTHOIO

HaTsokeHus. CMeHa TUAPOAMHAMHYECKOTO TPEHUS CyXUM. BeposSTHOCTh «X0JI0AHOMN
CBapKu».

Tema Ne7.

3amaun KOCMUYECKOM OaTUCTUKU U HABUTAllUU.

3akonsl HMoranna Kemuiepa. 3akoH BCEMHpPHOTO TSATOTCHHS. 3ajada TpeX Tedl.
Onucanve JABMKEHHS KOCMHUYECKOro — ammapata 1o opOuTe, YypaBHEHUS
HCBO3MYUICHHOI'O ABHXXCHUS. ypaBHeHI/Iﬂ BO3MYIICHHOI'O ABHXXCHUA. CBs3b MCKOY
cucreMamu KoopauHat. Tpacca cnyrHuka. MaHeBpupoBaHue. XapaKTepUCTUUYECKast
cKopocTb. Tumbl OpOMT M KilacChl penlaeMbIX 3agad. TpeOoBaHMA K pakeTam —
HOCHTEIISIM.

3amaua ompeneneHus (OIEHUBAHUS) MABMKEHHUS. 3aladya KOPPEKIUU JBUIKEHUS.
Omnpenenenve OpHEHTALUMU: Yribl Oinepa-KpbuioBa, MaTpullbl HaMpaBIIsSIONIUX
KOCUHYCOB,  KBaTepHUOHbl.  CBsi3b  MEXJIy  IapaMeTpaMd  OpHUEHTAaIUU.
Kunematnueckue ypaBHeHus. JluHamuueckue ypaBHeHus Oinepa. JluHamuka
YIJIOBOTO ABWIXKCHUSA KOCMHYECCKOI'O ariIapara ¢ HOCHUMBIMU TCJIaMH. I[I/IH&MI/IKa
YIJII0BOTO ABMXKEHUS ¢ THOKMMH BBIHOCHBIMH 3JIeMeHTaMu. Bo3mymatomue
MOMEHTBI: BHYTPEHHHE, TPAaBUTALIMOHHBIA, MAarHUTHBIA, a3pOJAMHAMHUYECKUH,
CBETOBOTO JaBiieHUs. YacTHBIC CTy4au TUHAMUYECKHX YpaBHEHUH.

Paznen 3. lmxxeHepHbIN aHATN3 aBUAIMOHHBIX CUCTEM.




Tema Neg.

Bunel nerarenbHbix annapaToB. KoHCTpyKuMs caMoaeToB U BepToiaeToB. CaMoJIeThl,
IUIAaHEpBl, BEPTOJIETHI, ABTOXKUPHI, KOHBEPTOIUIAHBI, BHHTOKPBUIBI,
9KpaHOILIaHbl, allapaTsl HAa BO3AYIIHON nogynke. CTpyKTypa TEXHHYECKOTO
3alaHusl Ha NPOEKTUpoBaHue. JlMama3oH BBICOT M CKOPOCTEH, NalbHOCTb IOJETA,
I0JIE3HAA Harpyska, MaHEBPEHHBIE XapaKTEPUCTHKH, 9KOHOMUYECKUE
XapakTepuCTHKH. AsponuHamudeckuii o0k JIA. MakpokoHcTpyupoBanue. Bus
KOHCTPYKIMIA Mianepa. KOHCTpYKIMs KpbUTa, B3JIE THO-MOCAI0YHAS MEXaHH3aIIH.
Opransl ynpaBiIeHUs U CUCTEMBI yrpaBieHUs. KOHCTpyKIUS B3JI€THO — [TOCAI0YHbIX
ycTpoiicTB. OnekrpomarauTHeie BITY, BITY nHa Bo3mymnoi nonymke. dopmyna
CYLIECTBOBAHMs aBUALMOHHBIX KoHcTpykuuid. ®@opmupoanue KCC u KKC JIA.
@dopMUpOBaHHE MacChl 3JEMEHTOB KOHCTPYKLMHU. BbIOOp MaTrepuaaoB 3JIEMEHTOB
KOHCTpyKuMu. Macca g obecriedeHUs  HaAEKHOCTH.  KOHCTPYKTHBHO-
TexHosiorndeckas macca. Cucremsl o0opynoBanus JIA. DHepreTuueckue CUCTEMBI.
OcobeHHOCTH KOHCTpYHMpOBaHUs BeprosieToB. JlomacTu Hecyuiero BuHTA. BTynku
HECYILIEro BUHTA, ChepruuecKue 371acTOMEPHbIE TOAUIMITHUKY. PyneBble BUHTBI U
KMHeMarnyeckass cxeMa. (Cucrema MEXaHHMYECKOrO YIPAaBIEHUS BEPTOJIETOM.
Tpancmuccus. Ilaccn Bepronera. @ro3eisk, KpbUIO BEPTOJIETA.
ObecneueHne HaIEKHOCTH U HKCIUTYaTAllMOHHBIX ~ XapakTepucTuk JIA.
I'pynnupoBanue 371€MEHTOB KOHCTPYKLMH 110 CTENIEHH MIOCIEACTBUM OTKa3a.

Tema Ne9.

JIBuraTenu camoJIETOB U BEPTOJIETOB.

Teopust aBHaIMOHHBIX MOPIIHEBBIX ABHrartenei. Pabouwii mpouecc. Hamonnenwue,
ckarue, cropanue. CoctaB cMecH, onepexeHue 3axuranus. Pabounii xon. Beimyck.
Mo1HOCTh, IBHTATEIIA, K.I1.1., YASIBHBIN pacxoa. MomHOCTs TpeHus, 3hpexTuBHas
MOIIHOCTh, MEXaHWYECKUHN K.I.J. MHIMKaTOpHAs MOIIHOCTh, MHAUKATOPHBIA K.IT.1.,
BremHss xapakTepuCcTHKa, BUHTOBAs XapaKTEPUCTUKA, BICOTHBIE XapaKTEPUCTUKH.
Hunuuagpo- mnopmHeBas rpynna. Konenwarsid  Ban.  Pemykrop. Mexanusm
razopacnpenenenus. Harnerarens. Kaprep. [IpuBonbl arperaroB. MacisiHas cucrema
u cypaupoBanue. Cucrtema NUTaHUS TOIIMBOM. YcCKOpHUTenbHas cucrema. Cucrema
octaHoBa. KapOrwopaTtopbl ¢ BBICOTHBIM KOppeKkTopoM. CKOpPOCTHOM HaJayB.
[TomorpeB BO3myxa mepen KapOroparopoMm. BoszmyirHbie (QUIBTPBL, TOIUIMBHBIE
Hacocbl. Cucrtema 3axkwuranus. Cuctema 3amycka. Perynstopel 000pOoTOB U
amnmaparypa ymnpaBieHusi BUHTOM. PaBHoBecHbie 000poThl. CamoJIeTHBIE arperarhbl
JBUTATENIsl: TUAPOHACOC, BaKyyMHAacoc, Kommpeccop PoOTOopHbIE aBHAIMOHHBIE
JBUTATEIN. ABHAIIMOHHBIC AM3ENbHBbIC ABUrarenu. Jlpurarenu OecnuinoTHbIX JIA.
JBurarenn asuamoneneil. Teopus pEakTUBHBIX JBUrareyied. YMEHBLIEHUE TATH
BO3YIIHOTO BHUHTAa C YBEIMYEHHUEM CKOPOCTH TMOJIETA. YPaBHEHUE KOJIUYECTBA




JBIKECHUS IPUMEHUTEIBHO K IIOTOKY rasza. YpaBHEHUE MOMEHTOB KOJIUYECTBA
newkenus. TypoopeaktuBHble npurarenu (TPJl). Tara TP (bopmyna Creukuna).
Buner I'TA: TPA, TPAD, ATPA, ATPJI®, TBA, IITPA. Kao.a. TPH. YaenbHbIe
napametrpsl TPJI.. Tepmomunamudeckue OCHOBBI paboumx mpomeccoB B TP/l
Bxonnbie ycrpoiictea TPJI. CBepx3ByKoBbIE BXOAHBIE ycTpoiicTBa. HeycroitunBbie
pabora BXOAHBIX  ycTpoiicTB  (mommax). [IpoTMBOmOMIIa)KHBIE  CTBOPKH.
ABuanmonssie koMmripeccopbl. K.n.a. u momHocTs kommpeccopa. Teopusi oceBbIxX
koMmIipeccopoB. Ilman ckopocteit u BHyTpeHHsss paborta cryneHu. [lonsarue o
CBEpX3BYKOBOH  CTYNIEHH OCEBOTO Kommpeccopa. Teopusi  IEHTPOOEKHBIX
KOMIIPECCOPOB. XapaKTEPUCTUKU KOMIIPECCOPOB. Y HUBEPCAIbHBIE XaPaKTEPUCTUKH.
[TogoOubie pexxumbl. [IpuBenennble mapamerpsl. HeycroitumBas pabora (momiax)
KoMmmpeccopa. 3yn kommpeccopa. CrnocoObl TPeJoTBPALICHUS HEYCTONYHMBON
pabotel. Kamepsr cropanus. OcoOEHHOCTH OpraHM3alUU IPOLECcca CTrOpaHHUsL.
OcHOBHbIE TIapaMeTpbl Kamep cropaHus. ABHALMOHHbIE TypOuHBbI. IIpuHLMIIBI
pabotel u ycrpoiictBa. CoOIUIOBOM ammapar W CTENeHb TypOWHBI. AKTHBHas H
peakTuBHas TypOuHbl. Paboune nonatku. K.m.x. u MouiHocTs TypOuHbL. PeakTuBHOE
comwio. Ilonsitue o pesepce Taru. Perynupyemoe comno. CBepX3BYKOBOE COILIO.
VYpasnenue BeKTopoMm TAru. @opcaxHas kamepa. @opcupoBanue TP/l BopbeickoM
oxJaxJaromen kuakoctu. DopcupoBaHUE CKUTAaHUEM TOIUIMBA 3a TYpPOMHOM.
Penykrops! u npusoas! arperaros I T/I. Poropel u cunoseie kopnyca I'T/I.
Xapaktepuble cedueHuss TPJI. 3aBUCMMOCTH YyJIEIBbHOHM TATM M 3KOHOMUYHOCTHU
JBUTATEJIC OT OCHOBHBIX MapamMeTpoB pabouero mpoiecca. PaBHOBECHbIE PEKUMBI
TP/I. Biusinue Ha pesxxumbl pabotel TPJl ycnoBuii skcrutyatanun. XapakTepUCTUKU
TPI: ckopocTHbIe BBICOTHBIE napoccenibHble. [lapamerpsl mogodus. OcoOeHHOCTH
xapaktepuctuk MHoroBanbHbiXx TPJl. Xapaktepuctuku JTPJI. IIporpammsi
perymupoBanusi TPJ[. Ilepexomnpie pexxumbl U 3amyck. Paborta TOriuBHOU
aBTOMAaTUKH. POCT cTeneHn MOBBIICHUS AABICHUS 32 KOMIIPECCOPOM M TEMIIEPATYPHI
nepen Typounoi, poct KIIJI, poct oTHOLIEHHS TATU K Macce JBUTaTes.

Cucremsr I'T/I. MouHocts, TAra u yzaenbHble napamerpsl TBJI. [IpoccenbHsble,
CKOpPOCTHBIE U BbICOTHBbIe XapakTepuctuku TBJl. Cucrtemsl perynupoBaHUs
camouieTHblX TB/I. Perynsatop nB — const. Bo3ayiiHeie BUHTBI U3MEHAEMOTIO 11ara.
OcoOeHHOCTH CHCTEM YIOpaBieHHUs U  peryaupoBaHus BeptoneTHeix [T/
ITporpamma HaGopa momHocTH BepronaeTHoro I'T/I.

PeakTuBHbBIE ABUraTEN! U1 OOJBIIMX CBEPX- M THIIEP3BYKOBBIX CKOPOCTEH MOJIETA.

Tema NelO.

OyHKIMOHANbHBIE U 00€CTIeYMBAIOIINE CUCTEMBI JIETATENIbHBIX annapaToB. CHUCTEMBbI
obopynoBanusi JIA. CoctaB W NUpPUHLUMIIBI JEHCTBHSI COBPEMEHHBIX CHUCTEM
obopynoBanus. [IpumensieMbie MaTepranbl, 0COOEHHOCTH KOHCTpYKIMH. CpaBHEHHE
TUIPaBIMYECKUX, Ta30BbIX U DJIEKTPOMEXaHUUYECKUX CUCTEM 1o OCHOBHBIM
napameTpam

@DYHKIMOHAIBHBIE CHCTEMBI:

1 Cucremsl ynpaBnenusi. Buabl, coctas, npuHUMIB aeiicTBus. ['enesnc
u npuHunel DCY.

2 T'mppaBnuyeckas cucrema. Knaccudukanus notpedureneit THAPOCUCTEM I10
nocneAcTBUsIM OTka3a. OCHOBHbIE TeIIO(PU3NUECKHE CBOMCTBA pPabOUMX
KUAKOCTEH aBMALIMOHHBIX TujapocucTteM. OCHOBHBIE DIIEMEHTBI M HX
KOHCTpyKuus.  Mctounukn  mnurtaHus. BzauMocBsizu  motpeOutene,
komnoHoBka ['C, pesepsupoBanue. bCTO.

3. DuexTpocHucTeMbl. ABHAIIMOHHBIE CHCTEMBI 3JICKTPOCHAOKEHHS TIOCTOSTHHOTO
U IIepeMEHHOro Toka. IlapaMeTpsl aBMAallMOHHBIX AIIEKTPUYECKUX CHCTEM.
Uctounuku nutanus. KoHCTpyKTHBHBIE OCOOEHHOCTH TIeHepaTOpoB. THIIBI
ABUALMOHHBIX  AKKyMYJSATOPOB. ABHAIMOHHBIE  DIJIEKTPOMEXAHUYECKHE
YCTpOICTBA.

4. TaszoBble cuctembl. HazHaueHue, cocTaB, 3J1IeMEHTHI, paboune rasbl.




5 TommuBable  cuctemMbl.  Hasnmadenwe, coctaB, YmopaBisgiomme U

UCTIOJTHUTEIIbHBIE KOHTYPHI.
O0ecreynBarone CHCTEMBI:

6. IlporuBooOnenenutenvHas cuctemMa. CnocoObl W (PU3HKO-XUMHYECKHE
MPUHIIMIIEI 3a1UTHl JIA oT 00neneHeHusl.

7. Cuctemsl 3ammThl JIA OT 1M0XKapoOB 1 B3PHIBOB.

8 ABUAIMOHHBIE CHUCTEMBbl KOHJWIIMOHUPOBAHU W PETYTUPOBAHUS JIaBICHUS
BO3J/lyXa B KaOWHE.

9. Kucnoponnas cucrema. Haznadenue, coctaB, IPUHIIAIL JCHCTBHS.

10. Cucrembl aBapuMHOrO crHaceHusi skunaxe. HMcropus pasButus,
TEXHUYECKUE 3a/1a4l, COBPEMEHHBIE U MEPCIEKTUBHBIC CPEACTBA CIIACECHUS.

Tema Nell.

BopToBeIe cucTEeMBI JIETATENBbHBIX aANapaToB. ABUOHHUKA.

Cuctembl omnpenenenusi nosnoxkenuss JIA B mpoctpancTBe.  ['MpoCKOIBI,
ABUArOpU30HTHI, HHEPLUAJIBLHBIE CUCTEMBbI, TaTUYMKHU YIJIOBBIX CKOpocTed. CucTeMbl
koopauHat. KypcoBble cucrembl. CucTeMbl CTa0WIM3allMM U ABTOMAaTUYECKOTO
ynpasneHus JIA.

PaguonaBurammonnsie cucteMbl. Cuctembl JanbHeW, OMMKHEH HaBUTAILMH,
[I0CaJI0YHbIE CUCTEMBI, aBTOMAaTUYECKHE PAJMOKOMIIACHI, ITEJIEHraTOpbl. AmapaTypa
B3aMMHOT'0O ONpeieNeHus1 KoopauHat. Ha3HaueHue, cocTaB , HPUHIIUIIBL JEHCTBHUS.
ABHaLMOHHOE PAaUOCBI3HOE 000pyaoBanue. PagroanHum.

PaguoBbicoTOMEpDI, JONIUIEPOBCKUE HW3MEPUTENM YIJa CHOCAa U  CKOJIBXKEHMS.
BbopToBoe pamgmonokanronnoe obopynoBanue. [lpuniuumner aeictBus. TexHomorus
(dbopMHUpOBaHHS PaBHOCUTHAIBHBIX 30H. JIMHEWHOE CKaHMPOBAHWE, KOHUYECKOE
CKaHMpOBaHUE, (pa3MpPOBAHHBIC AHTEHHBIC PEIICTKH.

CamoneTHble OTBETYMKH, CHCTEMbl BTOPUYHOM paauOIOKalUU. A3POMETPUUYECKUE
npubopbl. CuCTEMBl BO3AYIIHBIX CHUTHAIOB. OMNTHUKO-3JIEKTPOHHBIE TPUOOPHI.
NmMnynbcHas na3zepHasi J0Kalus.

CucreMbl TpeaynpexIeHUss O CTOJKHOBEHHU C 3€MHOM NOBEPXHOCTHIO. CHCTEMBbI
peAyNpexaCHUS 00 OTaCHOM COJTMKEHUH.

®opmupoBanue uHPopmaruoHHoro noins JIA. TexHONIOrMM HHTErpUPOBAHHOMN
MoayneHOM  ammapatypsl  (MIMA). Cucremsl otoOpakeHuss HHpOpMaIuu:
anekTpomexanndeckue, OIJIT, MHOropyHKIHOHANbHBIE >KUIKOKPUCTATIINYECKUE
uHauKaTopel. CucTeMbl 0TOOpaXkeHusT HHGOpPMAIUU Ha TOOOBOM CTEKJIE.
MaTtemaTtnueckoe obecrieueHne aBUOHHUKH.

Tema Nel2.

AdpoapoMBI U CHCTEMA YIPABICHUS BO3AYIIHBIM JIBUKEHUEM.

Hcnons3zoBanne BO3aymHOro npocrpanctsa P@. I'ocynapcTBEeHHOE peryjmpoBaHue
HCIOJIb30BaHUs BO3AYIIHOIO MpocTpaHcTBa. OpraHuzaiys BO3AYIIHOTO JIBH)KEHUS.
BeprukanbHoe o mnpoponsHoe osmienonupoBanue BC. Tockopmoparus OpB/I.
Hucneruepckoe oOcnyxuBanue BJl. [loneTtHo - mHpopManmoHHoe 0OCITyKUBAaHUE.
AsapuitHoe omnosemeHnne. Bpems npu OpBJI. Bxox B paiion a’poxpoma. Cxembl
BO3JYIIHOIO JBM)KEHUS B paloHe a’poiapoMa. be3omacHas BbicOTa B pailoHe
asposapoma. COopHUKH a3poHaBuramoHHou mHpopmanuu AIP. Asponpomsr. BIIII,
pYJIEXKHBIE  JTOPOXKKH,  CTOSHKHM,  IIEHTpaJbHbIE  3alpaBOYHbIE  CTaHIIUH.
CaerorexHuyeckoe obopynoBanue. KomoBo - HeoHOBBIH cBeromasik. [IpuBogHBIE
pamuoctanuuu. Oram  noxaxonxa.  PanguoTexHudeckue  CHCTEMBI  ITOCAJKH.
Panuonoxanuonnele cucteMbl nmocaaku. CxeMbl 3axojia Ha mocalky. BekTtpoenue.
Brixon w3 paiiona aspoapoma. 3oHanbHble 1HeHTphl OpB/l. Bo3mymHbie Tpaccsl.
OIIPC. Pyb6exu mepemaun ympasieHus. Ymnpasienue ¢ no A3H. Hazemnsie PJIC
A3H-B 1090 ES HC — 1A, mHOTONIO3UIIMOHHas cuctema Haomoaenus (MIICH)
«Mepa», MOHOUMIYJIbCHBIM BTOPUYHBIA  PaguoJIOKaTOp «ABpopa — 2»,
Meteoposorndeckuii paguonokatop MPJI-700C. 4D Ttpaexkropun. @yHkuuu TP;
SYSKO; MTCD; MONA. Craunapr OLDI Epoxontposns. (Iloctanoenenne EK




Nel1032/2006). Konuenuus OpBJl MKAO (doc 9854).

Tema Nel3

ABHANIMOHHOE BOOPYKEHUE M CUCTEMBI 0O€BOTO YIIPABICHHUS.

Bubl aBHaliMOHHOTO BOOPY>KEHUS. Y TIPABIIEMbIEe PAKEThI «BO3yX-BO3AYX». 3adaun
HaBeJCHUS: (DIIOTEPHBI  METOJ, TMOTOHH, MPOMOPIMOHATIBLHOTO HABEICHUS,
napajuienpHoro comumxenus. KuHemaThueckue CBsI3W LEIM U TepexBaTdyuka (
paketsl). CTpyKTypa yHpaBiIsieMOM pakeTbl. ODHEProCUCTEMbl U  CHUCTEMBI
ynpasienus. ['0oBKM caMoHaBeneHUs] (KOOPAMHATOPBI) M HUX MaTeMaTHYECKUE
monenu. Ilapamerpsl u ypaBHeHusi paccornacoBanus. Iloctpoenune oOmactu
cTpenbobl YP.

Teopuss Bo3gymHOW  cTpenbObl. ONTHYECKHE MPULETbl:  KOJUIUMATOPbl U
ABTOMATUYECKUE CTPEIKOBbIe Tmpuiensl. OO6nacTe CTpeiabObl  aBUAIMOHHOTO
CTPEJIKOBO-IIYIIEYHOI'O BOOpYKeHus. Heymnpasisiemoe pakeTHOE BOOpYKEHUE.
VrpaBnsieMble pakeThl «BO3JYX — IMOBEPXHOCTH». boeBoe NpHUMEHEHHE CpEeICTB
MOPAXKECHHUS.

Komannbie nyHKThI, MyHKTHI yripaBieHuss BKC. MeTtoabl HaBegeHus.

Paznen Ned. NnxeHepHBbIi aHATN3 KOCMHUYECKUX CUCTEM.

Tema Nel4.

XapaKkTepUCTUKHU paKeT-HOCUTENIEH U PaKETHBIE IBUTATEIH.

Pakera- Hocutenb «OHeprus». Pakera-Hocutens P-7. Pakera- Hocutens «CatypH-5»
Pakera-Hocurens «AHrapa.» Pakera- Hocurens «Cneiic — Ilatmmy.

KoMIoHOBOYHBIE CXEMBI PAKET C )KUJIKOCTHBIMU JABUTATEIIMU. KOHCTPYKTUBHO —
CHJIOBBIE CXEMBl PAaKET C JKUAKOCTHBIMHU JBUratensiMu. OCHOBHBbIE IPOEKTHBIE
[apaMeTphbl PaKeT.

Omnpenenenne UCXOIHBIX TaHHBIX HA ITYCK paKeThbl- HOcUTeNs A BeiBereHus KA Ha
3a/IaHHYI0 OpOUTY.

Bb100p KOMIIOHEHTOB TOIIMBA U pa3MEPHOCTH ABHUrateneil. Boioop KoMIOHOBOYHOM
U KOHCTPYKTHBHO — CWJIOBOM cxembl MHoropazosbix JIA. CornacoBaHue
XapaKTepUCTHK JIBUTATENbHBIX YCTAaHOBOK pakKeTHBIX Oj0koB. Ompenenenue
XapaKTepUCTHK CUCTEM HaJlyBa paKeTHBIX OJIOKOB. YIpaBieHHE U PEryIMPOBAHUE
JBUTATEIIbHBIX YCTAHOBOK PpAKETHBIX OJIOKOB. [IHEBMOrmapaBiudecKkue CHCTEMBI
pakeTHbIX 6510k0B ¢ JKP]I.

KOHCTpYKTHBHO — T€XHOJIOTHYECKHE 0COOEHHOCTH y3510B U arperaros JKPJI. O6mue
MeTo bl Teopun U pacuera XKP/I. )Kuakne pakeTHble TOIUIHMBA.

PakerHble nBUratenu Ha TBepAOM ToruiuBe. OCHOBBI pacueTa 3apsjia IBUraTes.




Tema Nel5.

KoHcTpykins KOCMUYECKHX ammapaToB. bOpTOBBIE CHCTEMBI KOCMHYECKHX
anmnaparos.

Krnaccudukanusa kocmuueckux anmnapatoB. Bpems cymecrBoBanus KA anmnapara Ha
opbute. Pa3paborka netanpHOrO MmiiaHa nojeTa. VcKycCTBEHHBIE CIYTHHKHU
3emun. MexriaHeTHble KOCMUYECKHE cTaHUuU. [lunotupyemble KOCMUYECKHE
kopabmu. OOmue TpeOoBaHUS K KOHCTPYKTHBHO-KOMIIOHOBOYHBIM CXEMaM U
OCHOBHBIM cHUCTeMaM U arperatram. KOHCTpyKTUBHO — KOMIIOHOBOYHAs CXeMa U
ycTpoiicTBo kopabis «Boctok». KOHCTpYKTMBHO — KOMIIOHOBOYHAs cxeMma U
ycrpoiictBo kopabns «Coro3». KOHCTpYKTUBHO — KOMIIOHOBOYHAs cXema H
YCTpOICTBO KOpals

«Anomion». OpOuTtanbHbie KOCMUUYECKHE cTaHIuU «Mupy», «Ckamoy», «MKCy.
MHoropa3oBbie KocMuueckue anmnapartsl «Crneic marim, «bypany.

Jloruka u TexHosiorun npoektupoBanusi KA. Ilponecc nmpoextupoBanus KA.
Monenn KA: CYLIECTBOBAaHUI, BO3MOXXHOCTH, JBUKCHUS, macc.
Maremarnueckast moznenb KA. Jloruka aBToMaTu3upoBaHHOTO TPOEKTUPOBAHMSL.
Koncrpyknusa orcexoB. I'epmeTnsanus OTCEKOB. THIIBI FEPMETUYHOCTH CTBIKOB.
I'epmeTu3anus TpydbonpoBoaos. McnbiTaHusi Ha repMETUYHOCTb.

CreuuanbHbple KOHCHCTEHTHBIE CMa3Kh. AHTHU(QPUKIMOHHBIE MOKPBITHS.
Hcknrouenne Tpymuxcsi Mmap B YCJIOBHSX BakyymMa. MOAYyJIbHBIA TNPUHLHUIL
KOMITOHOBKH. MoHOOI0YHas U cBOOOHAsI KOMIIOHOBKU. PacueT pacripeneneHus
Macc koprmyca. Pacuer »xectkoctu kopmyca. MoHOKOKOBas (000J04YKOBast)
koHCTpyKus. CrepkHeBas KOHCTPYKIUs. BwiOop reomerpudeckoi (HopMbI
Kopryca. BpIOOp KOHCTPYKIIMOHHBIX MarepuaioB. CucTemMa OpHEHTAIlUU WU
crabunm3anuu. Cuctema ynpasnenusi. Cuctema repmoperynupoBanus. Cucrema
SHepromuTanus. Pacder KOHCTPYKLIIMHU COJIHEUHBIX Oartapeil. bBopToBoit
paguOTEeXHUYECKHl  KoMIuiekc.  J[BurarenpHas  yctaHoBka.  OnTuKoO-
AJICKTPOHHBIE CUCTEMBI JIMCTAHIIMOHHOTO 30HIMPOBAHUSI.

TemaNel6.

OpueHTanuss W yIpaBleHUE JBUKEHUEM KOCMHMYECKUX anmnaparoB. BHemine
TPaeKTOPHBIE U3MEPEHUSI.

Bubl KOCMMYECKHX aNmapaTroB U UX CUCTEM YIPABIIECHUS BUKEHUEM, KPAaTKUI
HCTOPUYECKHI 0030p; MacCUBHbIE U KOMOMHUPOBAHHBIE CHCTEMbI OpPHUEHTALUU
(rpaBUTAllMOHHAsT cTaOWIM3alMs, annaparbl CTaOUIM3HUPOBAHHBIE BpallleHHEM
WIK cojJeprKalye ObICTPOBPALLAIOUINIICS MaXOBUK, CTaOWJIM3UPOBAHHBIE B
MarHiuTHOM TIOJIE);

Ornpenenenne oprueHTAIUH:

- C MpUMeHeHueM HH}pakpacHbIX noctpourtenei MmectHoil Beptukanu (MKIIMB) u
m3mepurenen yriaooit ckopoctu (MY C);

- C NPUMEHEHUEM acTpOKOoOpAuWHATopa (OJ0Ka ompeAereHHs KOOpAMHAT 3BE3[ C
MMOCTPOCHUEM BHUPTYAIHHOTO aCTPOU3MEPHUTENILHOr0 0a3uca) u OecruiarpopMeHHOU
uHepLuanbHOU cucteMsl onpenenenus opueHtaunu (BMCO) Ha 6aze m3ameputeneit
yrioBoit ckopoctu (MY C);

- 110 IBYM BEKTOpaM;

- UCTIOJIb30BaHUE CUCTEM CIIyTHUKOBOM

HaBurauu. Metosapl puiabTpanmu.

[TocTpoeHne coBpeMeHHBIX aKTUBHBIX cUcTeM ympasiieHus nsuxeHuem (CY 1)
KOCMUYECKMX alnaparoB M HMX MECTO B YIPAaBICHUH KOCMHUYECKUMU
anmaparamu; cTpyktypHas CVY ][ aBTOMaTM3UpOBAHHBIE CUCTEMBI YIPABICHUS
KA, OoproBble KOMIUIEKCHI YIPaBIEHUS, 3JIEMEHTHl COBPEMEHHBIX CHUCTEM
yIOpaBleHUs: JaTYUKUM W OpUOOpbl  UCHOJb3YyeMble [JISl  ONpEIeNICHUs
OpUEHTALMM U YIJIOBOM CKOPOCTH KOCMHMYECKHX allapaToB, UCIIOJHUTEIIbHBIE
OpraHbl: paKeTHbIE IBUTATENIN, UICTIOJHUTENIbHbIE OpraHbl: ABUTATEIN-MaXOBUKH,
CHJIOBBIE THPOCKOIIBI, 3JIEKTPOMArHUThI, OOPTOBOM BBIYHUCIUTENbHBIN KOMIUIEKC,
nporpammHoe obOecrnieuenne CVY]J[; peXuMbl W y4acTKH pPabOThI CHUCTEMBI




YIIpaBIICHUS ABMKEHHEM; ITpuBeIeHUE B opueHTHpoBaHHOe B OCK monoxenue,
IIOCTPOEHHUE COJHEYHON OpUEHTAIMM, NPOrPaMMHOE JBMIKEHUE, IPOBEJIECHUE
MaHEBpa, YIPAaBICHUE B HEIUTATHBIX CUTYALHUX.
BTU opbutr kKocMUYeCKMX ammaparoB. PainoTeXHWYeCKME U ONTHYECKHE
U3MEPEHUS C ONIPENEICHUEM TE€OMETPUUYECKUX "

KMHEMAaTHYECKUX XapaKTEPUCTUK WIH
BPEMEHHBIX CJIBUI'OB, OTHECEHHBIX K (PMKCHUPOBAHHBIM B IIPOCTPAHCTBE TOUKAM
(6a3ucer). 3MepsieMble mapaMeTphl:
- HaKJIOHHAs JAJIbHOCTh O U3MEPUTENIBHOTO IyHKTa 10 KA;
- paauanbpHas ckopocTh KA OTHOCUTENBHO U3MEPUTENIBHOIO IIYHKTA;
- CyMMa MJIM Pa3HOCTbh HAKJIOHHBIX AanpHOCTer 10 KA ¢ IByX M3MEPUTEIbHBIX
IIYHKTOB;
- IPOU3BOJHBIE OT CYMMBI MJIY Pa3HOCTH HAKJIIOHHBIX JanbHOCTER 10 KA;
- HampaBJSIIOIIME KOCHHYChl JMHMM Bu3upoBaHus KA, a Takke yrisl,
ONPEACIAIOINE OPUEHTALMIO ATON JIMHUHA OTHOCUTENIBHO HAIPABJICHUN, HEU3MEHHO
CBSI3aHHBIX C MOBEPXHOCTHIO 3eMJIM (B YaCTHOCTH OTHOCUTENIBHO OCEW IYHKTOBOM
CHCTEMBbI KOOP/IMHAT);
- YIJIOBBIE CKOpPOCTH JMHMM Bu3uUpoBaHHA KA OTHOCUTENBHO YyKa3aHHBIX
HallpaBJICHUM;
- yribl JMHMM Bu3HpoBaHMs KA OTHOCHTENBHO HAmpaBiICHU Ha 3BE31bl WU
IUTAHETHI.
- IOBEPXHOCTb MOJIOKEHUSI (KOOpMHATHAS IOBEPXHOCTb).
TexHoaorHYeCcKHe MUKIBI OAUTMCTUYECKO-HABUTAIIMOHHOTO 00eCIIeYeHusI.

Tema Nel7 CnyTHUKOBBIE HABUTALIUOHHBIE CUCTEMBI.
OOmue npuHIUIBl HOCTPOEHUS TI00ANbHBIX CIYTHUKOBBIX HaBUIALMOHHBIX
cucreM. Crpykrypa I['JIOHACC. Cucremsr koopaunar I'HCC. Otcuersl
Bpemenu. Illkaner Bpemenu. CtpykTypa curHaioB. llpocTpaHcTBeHHO —
BpeMeHHbIe — (pa30Bble cOOTHOLIEHUs. OlieHUBaHME TOJO0XKEHUS M MOKa3aHWH
4acoB. YUeT BpalleHus
3emsu.  Beruncnenne  koopaunat  [JIOHACC wu  GPS.  Crpykrypa
HaBUTAIlMOHHOrO  cooOuieHus.  [loBepXHocTM  mceBIOAalIbHOCTEH U
IICEBJOIONIUIEPOBCKOIO CMEIEHUsT 4acToT. OneHKka TOYHOCTH KOOpAMHAT.
[lepcriekTHBHBIE 3a]]a4l HABUTALIMH U
HaseneHus JIA Ha ocHoBe 'HCC texHonoruil.

Tema Nel8. | Kocmonpomsl 1 HHPpacTpyKTypa KOCMUUECKOM OTPACIIH.

Kocmoapomsr «barikonyp», «Ilmecemky, «BOCTOYHBIIY, «SIcHbIiY,
«CBOOOIHBIN,

«Kanyctun Sfp». HHOpacTpykTypa KOCMOJIpPOMA: CTapTOBBIE KOMILIEKCHI
pa3IMYHBIX KaTEropuid, IMYCKOBBIE YCTAHOBKH, HCIBITATEIbHBIE YCTAHOBKHU
OAUTMCTUYECKUX  PaKeT, MOHTAXHO-UCIBITaTEIbHBIE KOpIyca; KOpIiyca
MPEICTapTOBOM MOATOTOBKH; CTAHIMU 3alpaBKU PAKET, H3MEPUTEIBHO —
BBIUMCIIATENIBHBIN LIEHTP; U3MEPUTEIbHBIA KOMIUIEKC; KHCIOPOAHO — a30THBIN
MIPOU3BOJACTBEHHBIN Kopnyc; TOILl; sHepromoesn; y3iabl CBA3W; a3pOJPOMBI,
JOKaNbHAs  KeNe3HoAopoxHas uH(ppacTpykTypa. LleHTp okcmiyartanuu
Ha3eMHOMN KOCMHMYECKOU UHOPACTPYKTYPHI (OI'vIl «UOHKWN»),
Mereoponornyeckuii komriuiekc; KoMIuieke 3KCrulyaTallud CeTel CBA3UM U
tenekommyHukamuii (KOCCT).

KoHCTpyKTHBHBIE 0COOEHHOCTH CTAPTOBOT'O KOMILJIEKCA.

4.3. TlpakTtuyeckue (ceMUHAPCKUE) 3aHATUS
Tembl mpakTHUECKUX 3aHATHI U UX TPYJOEMKOCTh IPUBE/IEHBI B TAOIHIIE 5.




Tabnuna 5 — [IpakTudeckue 3aHATHS U UX TPYJOEMKOCTh

DopmbI N3 Hux 3 Ne
Ne TeMbl MpakTU4ECKUX TpynoeMKOCTb, | TPaKTUYECKOH | pa3aena
/1 3aHATUH TPaKTHHCCKUX (gac) MOJATOTOBKH, | IUCIIHII
AT (dac) JIUHBI
Cemectp 4
1 | Hccrnenosanue Penrenue 3amau 2 2 2
xapakrepuctuk  I[IBJl B
YCIOBUSIX CKOCA MOTOKA
2 | UccnepoBanue Pemenue 3amau 2 2 2
MOrpaHUYHOTO clios. Pacuer
CHWJIBI TPEHUS
3 | UccnenoBanue OTPBHIBHOTO Pemenue 3amau 2 2 2
00TEKaHUS TE
4 Onpenenenue Pemenue 3amau 2 2 2
a’POTMHAMUYICCKUX
HECYIIMX TOBEPXHOCTEH.
5 Hccnenoanue Pemenue 3amau 2 2 3
a’POMETPUUYCCKUX
MPUOOPOB:
0apoOMEeTPUIECCKIX
BBICOTOMEPOB, yKazaresieu
CKOPOCTH.
6 | UccinenoBanue cuctemsl | Pemrenwue 3amau 3 3 3
«I"peOeHb
7 | UccnemoBanme  aBTomara | Pemenwme 3amau 2 2 3
YIJIOB aTaKu M IEPErpy30K
8 | UccnemoBanme  GoproBoii | Pemenue 3amau 2 2 3
TaxOMEeTPHUECKOI
anmaparypsbl.
Bcero 17
4.4. JlabopaTopHble 3aHATHS
Tewmbl JTab0opaTOPHBIX 3aHATHH U X TPYIOSMKOCTh IPUBEACHBI B Ta0HIIE .
Tabnuna 6 — JlaboparopHble 3aHATHS U UX TPYJOEMKOCTh
N3 Hux Ne
Ne HaumenoBanue nabopatopHbIx padboT TpyROGMKOCTE, | MPAKTHIECKOi | pasaena
/1 (dac) MMOATOTOBKH, | JUCIIHAI
(gac) JIMHBI
Cemectp 4
Bceero 17

4.5. KypcoBoe nmpoeKTHpOBaHKE/ BHITIOTHEHUE KyPCOBOU PabOTHI
Y4eOHbIM MJIaHOM HE TPEIyCMOTPEHO

4.6. CamocrosTenbHas padoTa 00yJaromIXCs
Bunsl camocTosiTensHON paboThI U €€ TPYIOEMKOCTh NPUBEIEHBI B Ta0nuLe 7.




Tabmuna 7 — Bunbl caMmocTosTeIbHON PabOThI M €€ TPYAOEMKOCTh

. Bcero, | Cemectp 4,
Bun camocrosiTensHO#M paboTh
qac qac
1 2 3
W3ydeHue TeopeTHuecKoro MmaTepuania
40 40
nucuuruael (TO)
Kypcopoe npoektuposanue (KII, KP)
PacuerHo-rpaduueckue 3ananus (PI'3)
Brimonaenue pedepara (P)
[ToaroroBka K TEKyIieMy KOHTPOJIO 17 17
ycneBaemoctu (TKY)
Jomamnee 3aganue (/13)
Konrtponsusie pabotsl 3a04nnkoB (KP3)
[ToaroroBka K MpOMEXKYTOUYHOM
atrecrauuu (I1A)
Bcero: 57 57

5. IlepeuyeHnb y4eOHO-METOAMYECKOTO OOSCIICUCHUS
JUISL CAMOCTOSITENIbHOU PabOThI 00yYArOIIUXCS MO JUCIUTUTHHE (MOJTYJIIO)
Y4eOHO-METOIMYECKUE MAaTEPHAIBbI IS CAMOCTOSITEIIBHONH PabOThl OOYYArOIIMXCSl YKa3aHBI B
. 7-11.

6. [lepeueHb MeYaTHBIX U SJIEKTPOHHBIX Y4EOHBIX U3TAHUMN
[TepeueHb MeYaTHBIX U 3JEKTPOHHBIX YUEOHBIX U3IaHUH TIpUBEIeH B TabuIe 8.
Tabnuna 8— [lepedeHp MeYaTHBIX U JIEKTPOHHBIX YUEOHBIX U3JAHUIA

Mudp bubnuorpaduyeckas cceiika / URL KomnunuectBo
aagpec OK3EMILIAPOB B
6ubiuorexe
(KpoMe 3IeKTPOHHBIX
AK3EMILISIPOB)
629.7 OneMEeHThl KOHCTPYKIIMM OCHOBHBIX YacTeH 2
K86 JIA. T'.C.KynpsBues. 1977.
629 KoHcTpynpoBanue 1 npoekTUpOBaHUE 2
K63 Hecymux nosepxHocren JIA. B.A.
Komapos. Camapa. 2002
629.7 Adanacees ILII. JletarenbHble annapaTsl. 2
A9%4 2002 r.MAUN.
629.7 KoHcTpyKnus n NpoeKTUpOBaHUE aBUALIMOHHBIX 2
K65 ra3oTypOuHHbIX aABurarenei. C.A. BbioHOB;
10.N.I'yces; A.B. Kapnos.
MamuHoctpoenue. 1989.
Koncrpyxkuus seproneros. C.H. Janmun. C.B. 2
MuxeeB.Mocksa. U3n. MAU. 2001 r
BeproneTHble ra30TypOMHHBIE ABUTATEIH. 2
[Tox. pen.Ilpod. B.A. I'puropsena.
b.A. ITonomapeBa. MockBa. MammHOCTpOECHHE.
2007 r.

7. TlepedyeHb HIEKTPOHHBIX 00pPa30BaTEIBHBIX PECYPCOB
nH(OPMAIMOHHO-TEIIEKOMMYHUKAITMOHHOM ceTu «IHTepHeT»



Ilepeuenn AJIEKTPOHHBIX
TEJIEKOMMYHHUKAI[IOHHON CEeTH
npuBezieH B Tabnuue 9.

o0pa3oBaTeNbHBIX
«HTEepHETY,

pecypcos

UH(POPMAIMOHHO-
HEOOXOIMMBIX JUIS OCBOCHHUS IHMCIHITIMHBI

Tabmuna 9 — IlepeueHb JIIEKTPOHHBIX O0pa30BaTENbHBIX PECYPCOB HMH(POPMAIIOHHO-
TEJICKOMMYHUKAIIMOHHOU ceTh «HTepHET»

URL aapec HaumenoBanue
http://history.nasa.gov/diagrams/apollo.html | NASA
Favt.ru PocaBuanus
Icao.int HNKAO
lata.org NATA
Un.org HNKAO
Khrunichev.ru OI'VIT um. XpyHuieBa
Energia.ru PKK «3neprus»
Ilyushin.org OAOQO «Mnpronmmay»
Tupolev.ru OAO «Tynone»
Klimov.ru OAO «KiumoB»
Npo-saturn.ru HIIO «Catypu»
Umpo.ru Y buMckoe MOTOPOCTPOUTETHHOE

o0BeIMHEHNE

Sukhoi.org OAO «Cyxoii»
Migavia.ru PCK «Mul'»
Federalspace.ru Pockocmoc
Lufhansa.com JIrodranza
www.antonov.com ITAO «AHTOHOBY»
lii.ru JINU um. I'pomoBa

8. Ilepeuens MHGOPMAITMOHHBIX TEXHOIOTHIA
8.1. [lepevyeHp MPOrpaMMHOTO OOECIIEUCHHsSI, HCIIONB3yeMOTO TIPH OCYIIECTBICHUH
00pa3oBaTeNbHOTO MpoIiecca Mo TUCIUTUINHE.
[TepeueHs UCTIOIB3YEMOT0 TPOTPAMMHOTO OOECTICUeHHs TTpeicTaBieH B Tadsmie 10.

Tabmuua 10— IlepedyeHs nporpaMMHOro o0ecreyeH s

Ne m/m HanmenoBanue

He npenycmorpeno

8.2. Ilepeuenn MH(pOPMAaLOHHO-CITPABOYHBIX
OCYIIECTBJIEHIH 00pa30BaTEILHOTO MPOIIecca IO JUCIUIIIHHE

IlepeyeHp HCMONB3yeMBbIX HH(POPMALMOHHO-CIIPABOYHBIX CHCTEM MPEJCTAaBICH B
tabnuue 11.

CUCTEM,UCITIOJIB3YCMbIX npu

Tabnuua 11— Ilepeyens HHPOPMALMOHHO-CITPABOYHBIX CHCTEM

Ne n/mt HaumenoBanue
He npenycmorpeno
9. MarepuanpHO-TeXHHYECKas Oa3a
CoctaB  MaTepUaIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW Ui  OCYIIECTBIICHUS

00pa30BaTeILHOTO MpoIiecca Mo TUCITUTUIHHE, TIPEICTaBICH B TabmuIel 2.

Tabnuna 12 — CoctaB MaTepralibHO-TEXHUYECKOH 0a3bl



http://history.nasa.gov/diagrams/apollo.html
http://www.antonov.com/

Ne HanmeHnoBaHnue cocTaBHON 4acTH Homep aynuropun

/T MaTepuaIbHO-TEXHUYECKON Oa3bl (ipu HEOOXOTUMOCTH)
MynbTuMenuitHas JICKITMOHHAS ayTUTOPHUS 13-04
Criennanu3upoBaHHast J1abopaTtopust «A3poIuHAMUKA U 51-08

JUHAMUKA T0JIeTay, «ABUALIMOHHbIE IPHOOPHI U
U3MEPUTEIIBHO —

10. Onenounble cpeacTBa AJIs MPOBEICHUS MPOMEKYTOUHOM aTTecTaluu
10.1. CocTaB OLEHOYHBIX CPEACTBAIS NPOBEACHUS MNPOMEXKYTOUYHOW aTTEeCTALUH
00yJaromuxcst Mo JUCUUIUIMHE puBeAeH B Tabmuue 13.
Ta6muma 13 — CocTaB OLEHOUHBIX CPEACTB JUIsl IPOBECHUS IPOMEKYTOYHOM aTTeCTalluH

Buza npomexyTo4HON aTTecTaluu IlepedyeHb OLICHOYHBIX CPEACTB

3auer Cnucok BOIpPOCOB;

10.2. B kayecTBe KpUTEpPHUEB OICHKH YPOBHA CGHOPMUPOBAHHOCTH (OCBOEHUS)
KOMIIETEHIIMI O0OYy4JaloUIMMHCS MPUMEHSETCS S5-0ajuibHasi MIKajla OLEHKU C(HOPMHUPOBAHHOCTH
KOMIICTEHIIMIA, KOTopas puBeacHa B Tabumie 14. B TeueHne cemecTpa MOXKET HCIIOJIb30BaThCS
100-0annpHast ~ mKajma ~ MOIYJBHO-PEUTHHTOBOW  CHCTEMBl ~ YHHUBEPCUTETa,  IpaBHIA
UCIIOJIB30BaHUSI KOTOPOW, YCTAHOBJICHBI COOTBETCTBYIOIIUM JIOKAJIbHBIM HOPMATHUBHBIM aKTOM
['YAIL
Tabmuna 14 —Kpurepuu onieHKH ypoBHS c(hOPMUPOBAHHOCTH KOMIIETCHITHI

Or11eHKa KOMITETEHIUI

Xapakrepuctrka chOpMUPOBAHHBIX KOMIIETCHIIUI
5-0ayutpHad mIKama paKTep (hopvmp

— oOyyaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJI MPOTPAMMHBII
MaTtepuai;

— YBEPEHHO, JIOTUYHO, MTOCJIEI0BATEILHO  TPAMOTHO €0 U3JIaraeT;

— OMUPasiCh HAa 3HAHWS OCHOBHOW W JIOMIOJIHUTEIBHOW JIMTEpaTypHI,
TECHO NPUBS3bIBAET YCBOCHHBIE HAYUHBIEC MOJIOKEHUS C MPAKTUUECKON
JIeATEIbHOCTBIO HAIIPaBJICHUS;

— yMeso 000CHOBBIBAET U apTyMEHTUPYET BBIJBUTAEMBIE UM HJICH,

— JIeJIaeT BBIBOALI M 00OOIICHHS;

— cBOOOJIHO BJIaJICET CUCTEMOM ClielnaIN3uPOBAHHBIX TOHSITUH.

«OTIIMYHO»
GaduTCHO»

— oOyyaroluiicss TBEpI0 YCBOMIJI MPOTPaMMHBINA MaTepuan, TpaMOTHO U
M0 CYIIECTBY U3JIaraeT ero, ONupasch Ha 3HAHUS OCHOBHOMU
JTUTEPATYPHI;

— HE JIOMYCKAeT CYMECTBEHHBIX HETOYHOCTEH;

— YBSI3bIBAa€T YCBOCHHBIE 3HAaHUS C MPAKTHUECKON JAeSITeIhbHOCTHIO
HAIPaBIICHUS;

— apryMEHTUPYET HAYIHBIC TIOJIOKEHUS;

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— BJIAJICET CUCTEMOM CIelUaIN3uPOBAHHBIX TOHSITHH.

(XOPOLIO»
GaduTCHO»

— o0yyaronuiicss yCBOMJI TOJIBKO OCHOBHOHM NMPOrpaMMHBIM MaTepual,
[0 CYHIECTBY M3JIaraeT €ro, OMMpasch Ha 3HAHUS TOJBKO OCHOBHOM
JUTEPaTypPhl;

— JIONyCKaeT HeCYIIECTBEHHbIE OINOKU U HETOYHOCTH;

— HCTIBITBIBACT 3aTPyJHEHHUS B TNPAKTHUECKOM NPUMEHEHUH 3HAHUUN
HaIpaBJICHUS;

— cJ1ab0 apryMEeHTHPYET HayuHbI€ MTOJI0KEHHUS,

— 3aTpyaHsieTcs B (OpMYIHMPOBAHUN BBIBOJOB M 0000IICHUI;

— YaCTUYHO BJAJIe€T CUCTEMOM CIIENIMaIN3UPOBAHHBIX OHITHH.

«YOOBJICTBOPUTCIIEHO»
(Ga4uTCHO»




Or11eHKa KOMITETEHITUHN

5-0aiubHas mKana

XapaxrepucTuka chopMUPOBAHHBIX KOMITETEHIUI

HCYOOBJIICTBOPUTEIILHO
<HC 3a4YTCHO»

— o0OyJaromuiicss HE YCBOWJI 3HAYUTEIBHOM 4YacTH MPOrpaMMHOTO
Marepuaa,

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

— UCTIBITHIBACT TPYAHOCTH B IPAKTHYECKOM MPUMEHEHUU 3HAHUIA;

— 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

No /it [Tepedyens BonmpocoB (3a1a4) 11 IK3aMeHa Kon
UHIMKaTOpa
Y4eOHBIM MJIaHOM HE MPEIYyCMOTPEHO
Bormpocsr (3amaun) nis 3avera / qud . 3adera npeacTaBieHsl B Tadauie 16.
Tabmuna 16 — Bonpocs! (3agaun) mis 3adera / qudd. 3adera
Ne i/m [Tepeuens BompocoB (3aa4) ans 3a4deta / qudd. 3adera Kox
WHIMKaTopa

1. Omnpenenenue cucTeMbl, OKpYKarolias cpefa, TIK-1.3.1
BbIIeTICHUE cucTeMbl U3 cpeabl. Texuuueckas cucrema. | [1K-2.3.1

2. CucteMHBII TIOAX0M, PYHKIMOHAIBHO -CTPYKTYPHBIH | [TK-2.3.2
noxoj. CutyaulnoHHbIN moaxo1. CHCTEeMOTEXHUKA, MK-2.V 1
HCcleIoBaHue Onepanui K2V 2

3. CrpykTypa aBUALIMOHHOH cucTeMsbl. JIA - riaBHbIN [IK-53.1
DHEPTeTHYECKHH H BEIIECTBEHHBIHIEMEHT K831
ABUAIIMOHHOMN CHCTEMBI.

4. CrpykTypa kocMuyeckoil cuctemsl. KA - riaBHbIN [IK-8.Y.1
9JIEMEHT KOCMHUYECKON CHCTEMBI.

5. Metoas! uccienoBanus B pusuke arMochepsl
BeptukansHoe cTpoeHre aTMochephl.

6. bapomerpuueckue hopmynsl [lonHas 6apomeTprudeckas
dopmyna (bopmyna Jlamnaca).

7. OmpeneneHue pacrnpeaeneHus: atTMocGepHoro
naBieHus ¢ Beicotor. CrannapTHasatMocdepa

8. T'eomoteHnuan. AGCONIOTHAS M OTHOCUTENIbHAS BBICOTA
M300apUYECKUX MMOBEpXHOCTEH. baprueckue cCUCTEMBI.

9. OcHoBbI TuHaAMHKH aTMochepbl. OCHOBHBIE CHIIBI,
nelicTByronue B aTMocdepe Y paBHEHU S IBUKECHUS
TypOyJIeHTHON aTMOC(hepHI.

10. YpaBHeHUs NBUKEHUS TYpOYICHTHOW aTMOC(EpHI
JIuHUH TOKA U TPACKTOPHH

11. I'paBuTannonHoe nosue 3emau. MarHuTHoe 1osie
3emiu. 3eMHBIE CHCTEMBI KOOPIUHAT.

12. MonexkynsipHO-KHHETHIECKasi TeOpHsl, KOHTHHYaIbHAas
Teopus. DEHOMEHOJOTMYECKUITIOIXOI.
TepmoaunaMuyeckas cucreMma

13. TepmomHamMuyeckre GyHKIMU. Y paBHEHUE COCTOSTHUS

14. TloreHtuanpl. DHTATBINS. DHTPOMHUS

15. IlepBblil ¥ BTOPO# 3aKOHBI TEPMOIMHAMUKH.

16. OcHoBHBIE (PU3UKO-MEXAaHHMYECKHE CBOMCTBA TEKYIHX

cpe.




17. Teopus crutomHocTH. Teopus noxodus. Teopus
00paTUMOCTH.

18. YpaBuenus Ditniepa u Jlarpanxka. YpasHenue bepuyiu

19. [NoBepxHocTHas cuna. [loaHas as3poguHaMudecKas
cuia.

20. IIpoduns kppu1a. ASpoaHAMUYECKUE CUITBI U
MOMEHTBI. AdpoAHAMHUYECKUH oKyc.

21. Ilpsimast u oOpaTHast 3aja4a TUHAMHKH I10JIETA.

22. CucteMbl KOOpAUHAT (CHUCTEMBI OTCUETA) TUHAMHUKHU
MoJIeTa.

23. dusznueckue U MareMaTudeckue moenu JIA..
YpaBHenus npuxeHus JIA.

24. Mopenb JIA ¢ asponunamudeckuM dhokycom. Mogenu
CTaTUYECKON M TUHAMUYECKONYCTOMYUBOCTH.

25. VckyccTBeHHAs! yCTOWYMBOCTH JIA.

26. 3akonsl Moranna Kemnepa u 3akoH BCeMUPHOTO
TATOTEHUS

27.3anmaJa Tpex Tel.

28. ®opmyna CymecTBOBaHUS aBUAITMOHHBIX KOHCTPYKITHA.

29. ®opmuposanmne KCC u KKC JIA.

30. YpaBHEHHE KOIMYECTBA IBUXKEHUSI IPUMEHUTENIBHO K
MOTOKY rasa.

31. Teopus 0ceBBIX KOMIIPECCOPOB

32. ABnannonsslie TypOuHbIL. [IpuHIMIIEI pabOTH 1
YCTpOMCTBa

33. AKTHBHAS ¥ pEaKTHBHAS TYPOHHBI

34. Xapaktepnbie ceuenus TP/I.

35. Buget I'TH: TP, TPAD, ATPA, ATPJI®, TB/I,
IITPA. Ko, TP/I.

36. XapaxtepHsble ceueHus TP/l. 3aBUCMMOCTb yenbHOM
TATU U 5KOHOMUYHOCTH JBUraTeIeHOT OCHOBHBIX
napamMeTpoB pabouero mnpoiecca.

37. Xapaktepuctuku TPJl: ckopoCcTHBIC BEICOTHBIC
JpOCCEIIbHBIE.

38. Cuctremsl ['T/I. MomHOCTD, TSTa U yJeIbHBIC
napamerpsl TB/I.

39. Ilporpammsr perymupoBanus I'T/I.

40. Cucremsl obopynoBanus JIA. Cocras u
MIPUHIUIIBI IEHCTBHSI COBPEMEHHBIX CHCTEM
o0opynoBaHus

41. CpaBHEHUE TUAPAaBINYECKUX, Ta30BbIX U
JIEKTPOMEXAHUYECKHUX CUCTEM MO OCHOBHBIM
napameTpam

42. I'upOCKOIIbI, aBUArOPU30HTHI, HHEPIIMATILHBIE CUCTEMBI,
JATYUKH YTIOBBIX CKopocTeil.CucTeMbl KOOpAHHAT.

43. PaguoTEXHUYECKHUE CUCTEMBI OTVDKHEN HaBUTAIHM.

44. KoMIIOHOBOYHBIE CXEMbI PaKeT- HOCUTEINEH ¢
KUJIKOCTHBIMH JIBUTATEIISIMHU.

45. CunoBbI€ CXEMBI PAKET-HOCUTENCH C KUIKOCTHBIMHU
nBuratensiMiu. OCHOBHBIE MPOEKTHBICTIAPAMETPHI PaKeT

46. TexHOIOTHYECKHUE IIUKIILI OAJUIMCTHIECKO-
HaBUTAIMOHHOTO O0ECTIeYeHNUs

47. O0uIre NpUHIIUIIBI TOCTPOCHUS TJI00ATBEHBIX
CITYTHHKOBBIX HABHTAIIHOHHBIX CHCTEM.

48. BTU opOHUT KOCMUYECKHX allapaToB

49. MudpacTpyKkTypa KOCMOIpOMa




[lepeyeHp TeM [UII KypCOBOTO TPOCKTHPOBAHUS/BBIMOIHEHHUS KypCOBOH pabOTHI
Mpe/ICTaByICHbI B Tabuie 17.
Ta6mmma 17 — [lepedern TeM 11 KypCOBOTO POSKTUPOBAHMS/BBITIOJIHEHHSI KyPCOBOH paOOTHI

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

Y4eOHBIM MJIaHOM HE MPEIYyCMOTPEHO

Bompocel 11 poBeneHHST TPOMEXYTOYHOW aTTecTalli B BHJIE TECTHPOBAHUS
npeJICTaBICHBI B Ta0nwmie 18.

Tabnuna 18 — [IpuMepHbIi IEpeYeHb BOPOCOB JJIsI TECTOB

Kon

No /it [IpumepHbIil epedeHb BOMPOCOB [IJIs1 TECTOB
WHJUKAaTOpa

He npenycmotpeno

[lepeyeHb TeM KOHTPOJBHBIX PabOT MO AMCUUIUIMHE OOYYAIOIIMXCS 3a04HON (HOPMBI
o0ydeHus1, Ipe/ICTaBJICHbI B Ta0mie 19.

Ta6ymma 19 — [lepeyeHb KOHTPOJIBHBIX PadbOT

Ne /i ITepeueHb KOHTPOJIBHBIX PabOT

He npenycmorpeno

10.4. MeToguveckre  MaTepUaNbl,  ONPEACISAIONIUE  TPOUSAYPHl  OICHUBAHUS
WHAUKATOPOB, XapaKTEpU3YIOLIUX dTanbl (OPMUPOBAHUS KOMIIETCHLUH, COJIEp)KaTcsi B
JIOKaJbHBIX HOpPMATUBHBIX akTax [YAIl, periameHTHUPYOIUX TMOPSAOK U MPOUEAYPY
MPOBEJICHUS TEKYIIEr0 KOHTPOJIS yCIIEBAEMOCTH U MPOMEKYTOUHOM aTTECTAllMH O0YyJarolInXcs
I'VAIL

11. Metoauueckue yKazaHus Uit 00YYarOIIUXCsl IO OCBOCHUIO TUCITUTLIAHEI

11.1. Metoauueckne yka3zaHus [ OOYYaIOIIMXCS 1O OCBOCHUIO JIEKIIMOHHOTO
Marepuana.

OCHOBHOE Ha3HAaY€HUE JIEKIIMOHHOTO Marepuaja — JOTMYECKH CTPOMHOE, CHCTEMHOE,
MIyOOKOEe W SICHOE€ M3JIOKeHHE ydeOHOro marepuana. HasHaueHue COBpEMEHHOW JIEKIIUU B
paMKax JUCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(OPMAIMIO 1O TeMEe, a B OCBOCHUU
byHIaMEHTAIBHBIX MPOOJIeM JAUCHUIUIMHBI, METOJIOB HAyYHOTO TO3HAHWSA, HOBEHIIMX
JTOCTHIKEHUI HaydyHOUW MBICTH. B yueOHOM mporiecce JIeKIHs BBIOIHSET METOI0JIOTHYECKYIO,
OpTaHU3AIMOHHYI0 ¥ MHGOPMAIMOHHYIO0 (YHKIMU. JIeKIHs packpblBaeT MOHATUMHBIN arrapaT
KOHKpPETHOW oO0jacTu 3HaHUA, €€ MpOOIEMBI, JaeT IEeNbHOE MPEJCTaBICHHUE O TUCIUILIMHE,
MOKAa3bIBACT B3aUMOCBSI3b C APYTUMU JUCITUTUTHHAMM.

[TnaHupyeMble pe3yJIbTaThl IPH OCBOCHUU 00YYAOIIUMHUCS JICKIIMOHHOTO MAaTepraa;

— TIOJIy4YCHHE COBPEMEHHBIX, IIEJIOCTHBIX, B3aUMOCBSI3aHHBIX 3HAHWW, YPOBEHB
KOTOPBIX OIPEEISIETCS LEJIEBOW YCTAaHOBKOM K KaXK/1I0M KOHKPETHOU TEME;

— TOJYy4YEeHHE OMbITa TBOPUYECKOM pabOThl COBMECTHO C MPEMOIaBaTENIeM;

— pasBuTtHEe MNPO(ECCHOHANBHO-/IENOBBIX  KAauecTB, JIOOBM K  TpeaMeTy |
CaMOCTOSITEJIbBHOTO TBOPUYECKOTO MBIIIJICHUSI.

— TOSBJIEHUE HEOOXOAMMOro HHTEpeca, HEOOXOAMMOTO JIJIsi CAMOCTOSITEIbHON PabOTHI;

— TIOJIyYCHHE 3HAHWUH O COBPEMEHHOM YPOBHE pa3BUTHS HAyKHW M TEXHUKH U O
MIPOTHO3€ UX Pa3BUTHS HA ONMKAMIIINE TOIbL;




— HAYYHTHCS METOAMYECKH 00padaThiBaTh MaTepuan (BBIACIATH TJIABHBIE MBICTH U
MOJIOKECHUS, TPHXOJUTh K KOHKPETHBIM BBIBOJIAM, IIOBTOPSATh WX B  Pa3IMYHBIX
dbopmynHupoBKax);

—  MOJYYCHHE TOYHOTO MOHUMAHUS BCEX HEOOXOIUMBIX TCPMUHOB M ITOHSATHIA.

JICKIIMOHHBIA ~ MaTepuajl MOXKET COINPOBOXKAATHCS JIGMOHCTpAIlMEH  CIIalIoB U
UCIIOJIb30BAaHUEM pa3aTOYHOTO MaTepuajga IMpH MPOBEICHUU KOPOTKHX JHUCKYCCUH 00
OCOOCHHOCTSIX MPUMCHEHHSI OT/ICIbHBIX TEMATHK 110 JTUCIUILIHHE.

CTpyKTypa IpeIoCTaBIeHUs JEKIIMOHHOI0 MaTepHraia:

CTpyKTypa IpeIoCTaBIEHUs JEKIIMOHHOI0 MaTepHaa;

—  H3JI0KCHHE TEOPETUIECCKUX BOMPOCOB, CBSA3AHHBIX C PACCMATPHUBAEMON TEMOIA;

— ONHCAaHWE€  METOAOB W  QJITOPUTMOB, TPUMEHSEMBIX B  COBPEMEHHOM

MUKPOTIPOIIECCOPHON TEXHUKE;

—  JIEMOHCTpAIUs IIPUMEPOB PEIICHUsT KOHKPETHBIX 3aJ1a4 I10 TEME;

—  00001IeHrE U3JI0’)KEHHOTO MaTepHaia;

OTBETHI Ha BO3HHMKAIOIIKE BOIIPOCHI ITO TEME JICKIUH.

11.2. Metoauueckue ykazaHUs [Uisi OOy4YalOIIUXCS MO MPOXOXKACHUIO MPAKTHUYECKUX
3aHATHI

[IpakTuueckoe 3aHATHE SABIAETCS OJHOW M3 OCHOBHBIX (DOpPM OpraHu3aniu y4eOHOTO
mpoliecca, 3aKJIF0YAI0IIasICs B BBIMOJHEHUH 00YYarOIIMMUCS TOJT PYKOBOJCTBOM IIPETOaBaTEs
KOMIUIEKCa Y4eOHBIX 3aJaHUil C LEeJIbI0 YCBOEHUS HAYyYHO-TEOPETUUYECKHMX OCHOB YyueOHOM
JTUCLUTITMHBI, TPUOOPETEHUS YMEHUN U HABBIKOB, OIIBITA TBOPYECKOM JESITEIBHOCTH.

[enbro MpakTUYECKOTO 3aHIATHS ISl 00Yy4arOIIerocs SBJSETCS MPUBUTUE 00YUAIOIIUMCS
YMEHUH U HABBIKOB NMPAKTHUYECKOU JEATETbHOCTH 110 U3y4aeMOU TUCIHUILINHE.

[Tnanupyemblie pe3yabTaThl IPU OCBOCHUHU 00YUYAIOUTUMCS IPAKTHUECKUX 3aHSATHIL:

— 3aKperuieHHe, YrIIyOJIeHHe, paclIupeHrue W JAeTalh3alusl 3HAHUW TpPU PElIeHUU
KOHKPETHBIX 33714,

— pa3BUTHE T[O3HABATEIbHBIX CIOCOOHOCTEH, CaMOCTOSITENFHOCTH  MBIIUICHUS,
TBOPYECKOIN aKTUBHOCTH;

— OBJIQJICHHE HOBBIMH METOJAAMHM M METOJAMKAMHU HW3YyUeHHUS KOHKPETHOW Yy4eOHOM
IUCIHATUIHHEL

— BBIpabOTKAa CHOCOOHOCTH JIOTUYECKOTO OCMBICICHUS TIOJYYCHHBIX 3HAHUW s
BBITIOJTHCHMS 3aTaHHI;

— obecreueHue parMOHATBFHOTO COYETAaHUsl KOJUJIEKTUBHOM M WHAMBHAYaTbHON (Gopm
o0OyueHusl.

TDe6OBaHI/I${ K IMIPOBEACHUIO MIPAKTUUYCCKUX 3aHITHI
HpI/I MMPOBCACHUN  NPAKTUYICCKUX 3aHATUH npenoaaBareyib  JOJDKCH  HPHUACPKUBATHCA

CIIeTYIOIIETO TUIaHa!

- U3JI0KUTh CYTh MPAKTUYECKOTO 3aHIATHS U METOJIUKY €T0 BBITOJTHEHUS,

- BBIJIATh MHIMBUIYAJIbHOE 3a/JaHNE KKIOMY CTYJCHTY TPYIIIIbI;

- KOHTPOJIUPOBATh AKTUBHOCTH CTY/ICHTOB B ITPOIIECCE BHITOJHEHUS 3aJaHNS;

- TIPOBEPUTH PE3YJIbTAT BBIMTOJHEHUS 3aJaHUS U OLCHUTH MOJHOTY U Ka4eCTBO BBITOJHEHUS IO
100 GanpHOII mIKae peHTHHTa;

- OTMETHUTh B )KYpHAJIC MMOCEIIECHHS IEPCOHATIBHOE TPUCYTCTBUE CTYACHTOB;

- IPOBECTHU KOHCYJIbTAIUU IO MMPOMYIICHHBIM TEMaM IMPAKTUYCCKUX 3aH$ITI/II>'I;



- MPOBEPUTH PE3YJbTAThl CaMOCTOSATEIIBHOIO OCBOCHUS MaTepHaja IO IPOIIYIICHHBIM
TEMaM.

11.3. Metoauyeckue ykazaHUs MJIs OOYYaIOIIMXCS I10 BBIMOJHEHHUIO JIA0OPATOPHBIX
pabort

B xoxe BeimonmHeHUs 1a0OpaTOPHBIX pabOT OOyYaIOMUKUCS MODKEH YIUIYOUTh |
3aKpENUTh 3HAHUA, MPAKTUYECKUE HABBIKU, OBJIAJETh COBPEMEHHOU METOJMKOW M TEXHUKOU
9KCIIEPUMEHTa B COOTBETCTBHM C KBaIH(PUKAUOHHON XapaKTEPUCTHUKON OO0Yy4aroIerocs.
BrimonHnenue m1adopaTopHbIX pabOT COCTOHMT U3 AKCIEPUMEHTATBHO-TIPAKTUYECKON, pacueTHO-
AHAJIMTUYECKOM YacTel U KOHTPOJIbHBIX MEPOIIPUATHIA.

BreimonHenue mabopaTopHbIX pabOT OOYYAIOIIMMCS SIBJISETCS HEOTHEMIIEMOW YaCThIO
U3YYEHUS JTUCIUIUIMHBL, ONpENeiseMOll Yy4eOHbIM IUIAaHOM, M OTHOCHUTCS K CPEICTBaM,
00eCTIeYNBaIOIIUM PEIICHUE CIIeTYIOIUX OCHOBHBIX 3a/1a4 00y4YaroImerocs:

— npuoOpeTeHHe HaBBIKOB HCCJIEIOBAHUS TMPOIECCOB, SBICHUM U OOBEKTOB,
W3Yy4aeMbIX B paMKaX JaHHOW TUCITUILINHBI,

— 3aKperuieHue, pa3BUTHE W JETalu3allvs TEOPETHUYECKUX 3HaHUM, MOJTYYCHHBIX Ha
JCKIUSX;

— MOJy4eHHEe HOBOH MH(OpMAIMK MO U3y4aeMOl ITUCIUILINHE,

— TmnpuoOpeTCHHE  HABBIKOB  CAMOCTOSATEIBHOW  paboTBl ¢ 1ab0paTOpHBIM
000py/TI0BaHHUEM U IPUOOPAMH.

3ananue u TpeOoOBaHMS K IPOBEICHUIO JIAOOPATOPHBIX paboT

Crynentsl pa30buBaroTcsi Ha mnoxarpymmsl, no 3-4 uyenoBeka. Ilepen mnpoBenaeHueM
nabopaTopHOil paboThI 0OydaromeMcst ClIeAyeT BHUMATEIIbHO 0O3HAKOMUTBCS ¢ METOANYECKIMU
yKa3aHUsIMM 110 €€ BBINOJHEHHI0. B COOTBETCTBUM € 3aJjaHMEM OO0YyYarolIUecs JOJDKHBI
IoaAroTOBUTH HGO6XOIII/IMI)I€ JAaHHBIC, IMOJYYUTHL OT MpernoAaaBaTciiad AOIMYCK K BBIIIOJHCHUIO
nabopaTOpHOl pabOTHI, BBIOJHUTH YKA3aHHYIO I10CJEA0BAaTEIbHOCTh ACUCTBUI, IMOJIYyYUTh
TpeOyeMmble pe3yabTaThl, 0OPMUTD U 3aLIUTUTH OTYET 110 J1abopaTOpHOH pabdoTe.

Crpykrypa u dhopma oTueTa 0 1a00paTOpHOHN paboTe

Otuer o mnabopaTopHOi paboTe [ODKEH BKIOYAaTh B ceOs: TUTYJIbHBIA JIHCT,
(GOpMYITHPOBKY 3alaHUs, TEOPETHYECKHE IIOJIOKEHHsSI, WCIIOIb3YeMble TPU BBIIIOJHEHUU
n1abopaTopHOil paboThI, ONKcaHKUe Mpolecca BHIIOIHEHUS 1a00paTOpHO pabOThI, MOTy4YEHHbIE
pE3yIBTATHI U BHIBOIBI.

TpeboBanust k 0ohopMIEHUIO OTYETA O JJAbOpaTOpHOU paboTe

ITo xaxxaoi yaboparopHON pabOTe BBIMOJHSAETCA OTIAENbHBIM OTYEeT. TUTYIBHBIA JHUCT
oopmisieTcs B COOTBETCTBUM C IabioHOM (00pa3ioM) mnpuBeAeHHbIM Ha caiite ['YAII
(www.guap.ru) B pasaene «CeKTop HOPMATHBHOI TOKyMeHTalun». TeKkcToBble U rpaduueckue
Marepuaibl oGopMIISIFOTCS B cOOTBeTCTBUU ¢ jaeucTByrommumMu ['OCTamu u TpebGoBaHUsIMU,
npuBelcHHbIME Ha caiite ['YAIT (www.guap.ru) B pasgene «CekTop HOpPMaTHBHOM
JOKYMEHTALUN.

11.4. Metoauieckue yKa3aHUs ISl OOYYAIOIIUXCS IO TPOXO0KACHUIO CAMOCTOSATEIHHON
paboThI

B xoje BBIOTHEHUS CaMOCTOSTEIBHON pabOThI, OOYUYAIONTUICS BBIMIONHSAET paboTy MO
33JJaHUI0 M TIPU METOJMYECKOM PYKOBOJCTBE IPEIOAaBaress, HO 0e3 ero HelmoCpeICTBEHHOTO
y4acTusl.

Jlnst oOydvaroruxcsi 1Mo 3a04HOM ¢GopMe OOyYeHHs, CaMOCTOATENbHass paboTa MOXKET
BKIIIOUYATh B ce0s KOHTPOJIBHYIO paboTy.



B mporiecce BBIMOTHEHHSI CaMOCTOSITENILHON paboThl, y oOyuaromierocs (Gopmupyercs
nenecooOpa3Hoe IIaHupPOBaHUE pabouero BpeMEeHH, KOTOpOe MO3BOJISIET UM pa3BUBaTh YMEHUS
Y HaBBIKA B YCBOGHHUU WU CHCTEMAaTH3allMU MPUOOPETaeMbIX 3HAHWM, 00ECIIEUYMBAET BBICOKUU
YPOBEHb YCIIEBAEMOCTH B TIEpUOJ OOYUYCHHs, IIOMOTAeT TIIOJYYUTh HABBIKK IOBBIIICHUS
po(hecCHOHATLHOTO YPOBHSL.

MetoauyeckiMH ~ MaTepuallaMH,  HaNpaBJSIONIMMU  CAMOCTOSITENIbHYIO — paboTy
00y4aroUUXCSASBIISIOTCS:

—  y4eOHO-METOJUYECKUN MaTepHal 1o TUCIUILIHHE;

— METOJHMYECKUE YKa3aHUs IO BBIMOJHEHHIO KOHTPOJIBHBIX paboT (i o0ydaromuxcs
10 3204HOM (hopMe 0OyUeHUs ).

Ecnu memoouueckue ykazanus no npoxoxrcoeHuro camocmoamenbHou pabomol UMemcs.
8 U30AHHOM BUde, 8 8ude INeKmMpoHHbIX pecypcos oubauomexu I'VAII, cucmemvt LMS, kagedpul
u m.o., Heobxo0umo oams Ha Hux ccolaky unu npusecmu URL adpec.

11.5. Metoauyeckue ykazaHus Ijisi OOYYarOUIUXCs MO MPOXO0KICHUIO MPOMEKYTOUHOM
aTTeCTallUU.
[IpomexyrouHas  arTectauus  oOydaloluxcst — MpeAycMaTpUBAaeT  OIICHUBAHHE

MMPOMEIKYTOUHBIX U OKOHYATCJIIbHBIX PE3YJILTATOB O6y‘leHI/I${ 0 JUCHUIINIMHEC W IIPOBOAUTCA B
(bopMe 3a4€Ta C aTTeCTaHHOHHOﬁ OHGHKOﬁ «BadYTCHO», «KHEC 3a4YTCHO).



Jluct BHeceHUs U3MEHEHUH B pabouyto MporpamMmy JUCIHUILIAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHusl
Kadeapsl

Ionmuce
3aB.

kadempoit




