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AHHOTaNus

JucuumnuHa «OCHOBBI KOHCTPYHMPOBAHUSI MaJIbIX KOCMHUYECKUX allllapaToB) BXOIUT B
o0pa3oBaTeNpbHYI0 TPOTrpaMMy BBICIIETO 00pa3oBaHusi — TMporpammy OakajaBpuaTa IO
HarpaBjeHuto noaroToBku/ crueruanbHocTH 12.03.01 «I[IpubGopocTpoeHne» HaNpaBICHHOCTH
«ABHWAIIMOHHBIC TPUOOPHI M HW3MEPUTEIHHO-BBIYUCIUTEILHBIE KOMIUICKCH. JlucruruimHa
peanmmu3yetcs kadempoit «Nel 1».

JlucummiimHa  HE  ABISETCS  OO0sI3aTENIbHOM  TpH  OCBOGHUM  O0OydaromuMcs
o0pa3oBaTeNbHOIl MpOrpaMMbl U HallpaBlIieHa Ha YIiIyOlieHHOe (OPMUPOBAHHE CIIECTYIOIINX
KOMIIETCHIIUH:

VYK-2 «CrnocobGeH ompenensatb Kpyr 3a7ad B paMKaxX IOCTaBJICHHOH €M U BBIOHUPATh
ONTUMAJIbHBIE CIIOCOOBI UX PELICHHUs, UCXOJS U3 JACHCTBYIOIIUX MPABOBBIX HOPM, MMEIOUIHXCS
PECYPCOB U OTPaHUYCHUI»

OIIK-2 «CrnocoOeH OoCymIecTBIATh MPO(HECCHOHANBHYIO JIEATENBHOCTh C  Y4€TOM
SKOHOMHMYECKUX, OJKOJIOTUYECKUX, COIMAIbHBIX, HWHTEIJICKTyaJbHO TMPABOBBIX U JPYTHX
OTrpaHMUYEHUH Ha BCEX 3Tallax KU3HEHHOTO IUKJIa TEXHUYECKUX 0OBEKTOB U IIPOLIECCOBY

IIK-3 «CrnocoOHOCTh TMPUMEHATh METOJIMKHU U CPEACTBA MPOBEICHUS HCIBITAHUN U
OTpabOTKU CUCTEM U KOMIUIEKCOB OOpPTOBOro 0OOpYZOBAHMS ABUALIMOHHBIX U KOCMHYECKHX
JIeTaTeIbHBIX ammapaToBy»

[IK-4 «CrocobHOCTh pa3pabaThiBaTh U COTJACOBBIBATH HCXOJHBIE JAaHHBIC TIPU
MpoeKTUpoBaHUU (pa3paboTKe) KOMIUIEKCa OOpTOBOrO OOOpYIOBaHHS M €ro IMOACHCTEM
ABUALMOHHBIX WM KOCMMYECKHMX  JIETATEJIbHBIX  aNlapaToB,  ONPENEISATb  PEXHUMBbI
GyHKIIMOHUPOBaHMS OOPTOBOTO 000PYAOBAHUS

CopepxaHue IUCLMIUIMHBI OXBATHIBAET KPYr BOIPOCOB, CBA3AHHBIX C YCTPOMCTBOM
COBPEMEHHBIX MallbIX KOCMHMYECKHUX allllapaToB, OCHOBHBIMH D3JIEMEHTAMH U J3TanaMu
pa3paboTKU MUKPOCIYTHHUKOB, KOMIIOHOBKON MaJIbIX KOCMHUYECKUX allapaToB B COBPEMEHHBIX
MporpaMMHBIX MakeTax 3D KoOHCTpyHpoBaHUS, pa3pabOTKON M U3TOTOBIEHUEM KOHCTPYKTHBHBIX
AJIEMEHTOB KOpmyca U (PYHKIMOHAIBHBIX OJIOKOB, aBTOHOMHBIMH U (DYHKIIMOHAJILHBIMU
UCIIBITAHUSMU.

[IpenogaBanue AMCUMIUIMHBI IpelycMaTpUBaET Cleaylomue (QopMbl OpraHu3aluiu
yuyeOHOro mpouecca:  (Jiekuuu, JgabopaTopHble  pabOThHL, caMocTosiTeNbHass  paborta
oOyuarorerocs).

[IporpamMmMoil AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIONIME BUIbI KOHTPOJS: TEKYIIMI
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHAsI aTTecTalus B (opMe 3a4era.

OO0miasi TpyAOEMKOCTh OCBOCHMSI JUCIUIUIMHBI COCTaBIIAET 2 3ayeTHbIC €AMHHUIIBI, 72
yaca.

SI3bIK 00yUYeHUs IO JUCIUILTUHE KPYCCKUII.



1. IlepeuyeHb MJIAHUPYEMBIX Pe3ya1bTATOB 00y4eHHS MO AUCHUILITHHE

1.1. Tlenu npenomaBaHus JUCITUTUTHHBI

OO1melt 1enpl0 TUCHUILTUHBL SBISETCS (OPMUPOBAHUE Y CTYACHTOB OCHOBBLI 3HAHWI B
00JacTl KOHCTPYKILMHU, KOHCTPYUPOBAHUS U MPOCKTUPOBAHUS U3CIUN U CUCTEM KOCMUYECKUX
anmaparoB (KA). [IpuknanHas 4acTh TUCIUIUIMHBI HaNpaBlieHa HA pa3paboTKy MPOEKTa Majioro
KOCMHUYECKOI0 afmapara, ClloCOOHOTO BBIMOJHATH pa3juyHbIE LieJeBble 3aqaud. B mporecce
W3YYCHUS AUCIMILIUHBI, 00yJaronyecs Ha TMpUMEepe dTaroB MPOSKTUPOBAHMSI MUKPOCITYTHUKOB
OCBaMBAIOT ONTUMAJIbHBIE METOAbI HH)XEHEPHOTO KOHCTPYUPOBAHUSI.

Ha mnpakTudeckux 3aHATUAX Yydaliuecs BBIMONHSAIOT 3D-cOOpKy, OCYIIECTBISIOT
KOMIIOHOBKY  OOpTOBOro mpuOOpHOro 0O0OpyAOBaHHMS M  HPOBOASIT HMHUTAIIMOHHBIC
KOMIIBIOTEPHBIE HCHBITAHUS, WHKEHEPHBIE PACUETHl M YHUCICHHOE MOJEIMPOBAHUE BIIUSHUS
BHemHUX ¢akropoB Ha MKA. Takke OHM BBINOJHSIOT MPOrPaMMHUPOBAHHE OOPTOBOIO
KOMITbIOTEpA U1l 00ECTIeYeHHS LIEJIEBOH 3a/1auH.

1.2. Jlucumnnmnaa siBisiercss (aKyJIbTaTUBHOW AMCHUIUIMHOW TIO  HANpaBIICHHIO
o0pa3oBaTenbHOI mporpamMmbl Beiciero oopasosanus (naiee — OIT BO).

1.3. TlepeueHsp mIaHUPYEMBIX PE3yJIbTATOB O0yUEHHUS 110 AUCIUILINHE, COOTHECEHHBIX C
IIaHupyeMbIMH pesynbratamu ocBoenust OI1 BO.

B pesynbrare M3ydeHus MUCHUILIMHBI OOYyYalOUIMIiCS JAODKEH 00JanaTh CIETyIOIIME
KOMIETSHIMSIMHU WM WX 4acTaMu. KoMIeTeHIIMN U HHAWKATOPHI UX JOCTHXKEHUS TPUBEICHBI B
tabnuue 1.

Tabmuna 1 — [lepeuenb KOMIETEHIINN U UHAUKATOPOB UX JTOCTHXKEHUS

Kareropus (rpynna) Konn Konx n HanMeHOBaHME HHIMKATOpa
HalMEHOBaHUE

KOMIICTCHIIN JOCTHIXXCHHUA KOMIICTCHIINHN
KOMIICTCHII U

VYK-2 Criocoben
OTIPEIeNATh KPYyT
3aJ1a4 B paMKax
IOCTaBJIEHHOMN LIEIH

Y BBIOMPATH
P VK-2.B.2 BnaseTs HaBbIKaMH BbIOOpa
ONTUMAJIbHBIE

YHuBepcaibHbIe ONTUMAIBHOTO CTII0Cc00a peleHus 3a/1a4 ¢
CII0COOBI UX

KOMIIETEHIIUH €TOM MMEIOILIUXCS YCIOBUM, PECYPCOB U
H pelieHus1, UCXO0s U3 i ot Y » beeyp
OTpaHUYEHUN

JIEHCTBYIOIUX
IIPaBOBBIX HOPM,
UMEIOIINXCA
pPECYpCOB U
OrpaHUYECHUN

OIIK-2 Cnocoben
OCYIIECTBIIATh
po¢eCCHOHATILHYIO
JIeSITeIbHOCTD C
y4eToM
9KOHOMHUYECKHX,
Ob6mmenpodeccnoHaNbHbBIE | YKOTOTUYECKUX,
KOMITETCHITUH COIUAITBHBIX,
UHTEIJICKTYaJIbHO
NPABOBBIX H JAPYTHX
OTpaHUYCHUH Ha
BCEX ATarax
KH3HEHHOTO LIUKJIa
TEXHUYECKUX

OIIK-2.3.1 3HaTh OCHOBHBIE DTAIIBI
J)KU3HEHHOTO IIUKJIA TEXHUYECKUX O0BEKTOB
Y TIPOIIECCOB




00BEKTOB U
MIPOIIECCOB

I1K-3 CrnocoOHOCTE
MIPUMEHSATD
METOIUKHU U
cpeiacTBa
MIPOBEICHUS
HUCIBITAaHUN U

T1K-3.3.1 3HaTEL cocTaB KOMIUIEKCA
0OpTOBOTO 00OPYIOBAHUS M OCHOBHBIC

[Tpodeccuonanbubie OTpabOTKU CUCTEM U | TEXHUUYECKHE XapaKTEPUCTUKHU
KOMITETEHIINH KOMIIJICKCOB UH(POPMAIIMOHHO-U3MEPUTETHHBIX CUCTEM U
6opToBOTO YCTPOMCTB aBUALIMOHHBIX U KOCMUYECKUX
o0opynoBaHus JeTaTeNIbHBIX aIIapaToB
ABUAIMOHHBIX U
KOCMHUYECKHX
JeTaTeIbHBIX
anmnaparoB
[TIK-4 Cnoco6HOCTH
pa3zpabaThIBaTh U
COTJIaCOBBIBATH
UCXOJHBIC JJAHHBIE
- s . [1IK-4.3.1 3HaTh TEXHUUYECKHE
p XapaKTePUCTHKHU M MPUHIIUITBI PAOOTHI
MIPOCKTUPOBAHUU
cucTeM 60pTOBOrO 000PYAOBAHUSA,
(pa3paboTke)
OCHOBHBIC XapaKTEPUCTUKH aBUAITIOHHBIX U
KOMILIEKCa
KOCMHYECKHX JIETaTeIbHBIX alllaparos,
O00pTOBOTO
[TpodeccuonanbHble OCHOBBI 3PTOHOMUKH, BKJIFOUYasi JOPMBI H
000pyIOBaHUS U €TO
KOMIIETEHITHH HonCHCTEM BU/JIbl MHAWKAIIMHN, OCHOBBI IIPOEKTUPOBAHUS
KOHCTPYKIIUNA 60pTOBOTO 000PYI0BAHUS
ABUAIMOHHBIX U
I1K-4.VY.1 ymeTs pa3zpabaTbiBaTh UCXOHbIE
KOCMHUYECKHX
JIAHHBIE ISl IPOBEICHUS PAacyeTOB
JIeTaTeNbHBIX
PEKUMOB (HYHKITMOHUPOBAHUSI OOPTOBOTO
anmnaparos,
00opyI0BaHUS
OTIPENIeNATh PEKHUMBI
(GYHKIITMOHUPOBAHHUS
O60opTOBOTO
o0opynoBaHus

2. Mecto tucuunimMHbl B cTpykType OII

JucnurnnuHa MokeT 6a3upoBaThCsl Ha 3HAHUAX, PaHee MPUOOPETEHHBIX 00YJarOITUMUCS
MIPU U3YYECHHUH CIIETYIOUIUX TUCIUIUINH:

— «MmxeHepHas 1 KOMIBIOTEpHAS rpaduKay,

— «MarepuanoBeaeHue»,

— «OCHOBBI MPOEKTHON JEATEITHHOCTH.

3. O0beM u TPYA0EMKOCTb THCIUIIIHHBI

Jlanable 00 o0mieM oO6beMe TUCIUIUIMHBI, TPYJOEMKOCTH OTAENbHBIX BHUJIOB yueOHOMU
paboThI 1O TUCIUIINHE (M paclpeielieHue 3TOH TPYA0EMKOCTH 110 CeMecTpaM) MpeACTaBICHbI B

Tabnule 2.

Tabmuua 2 — O6beM U TPYL0EMKOCTh TUCIUIIITMHbI

Bun yueGHOMI paboThI

TpynoemMkocTs 1o
ceMecTpam
Ne4

Bcero




1 2 3

Oowan mpyooemKocmp oucCyunIUHb, 2/ 72 2/ 72
3E/ (uac)
U3 nux yacoe npakmuyeckoii 0020MoeKu 8 8
AyoumopHhuie 3aHamus, BCEro 4ac. 34 34
B TOM YHCJIC:

nexuuu (JI), (gac) 17 17

npaktuueckue/cemunapckue 3ansarus  (113),

(dac)

nabopaTtopHbie padoTsl (JIP), (uac) 17 17

KypcoBoii mpoekT (pabdota) (KII, KP), (gac)

9K3aMeH, (4Jac)
Camocmosmenvnas paboma, Bcero (4ac) 38 38
Buo npomesxcymounoi ammecmayuu: 3auer,
madd. 3ager, sk3amen (3ader, Judd. 3au, | 3auer 3auer
DK3.%*%*)

*x

IIpumeuanue: xkaHaumaTCKUil Sk3aMeH

4. Copep:xkanue QU CHUNTIHHBI
4.1. PacnpenesneHue TPyJOEMKOCTH JUCIUIUIMHBI TIO Pa3/ieiaM ¥ BUaM 3aHSITHH.
Paznensl, TeMBI JUCIUTIIMHBI U MX TPYAOEMKOCTh TIPUBEICHBI B TAOIHUIIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCHUILTUHBL, UX TPYAOEMKOCTh

Paznensl, TeMbl TUCTIUILITHHEL Jlexuma | 113 (C3) - JIP KII CPC
’ (dac) (qac) ("ac) (dac) (gac)
Cewmectp 4
Paznen 1. Mansie kocmuyeckue armapatsl (MKA). 4 15
Knaccuduxkarms u 001acTH IpuMEHEHHSL.
Paznen 2. Konctpykius u yerpoiictso MKA. 5 4 15

OcHOBHBIE KOHCTPYKTUBHBIE 2s1eMeHThl MKA

Paznen 3. KommonoBka yaeonoro MKA
Tema 3.1. Coopka koprmyca MKA 8
Tema 3.2. COopka oTaenbHbIX qaTunkoB MKA
Tema 3.3. Ilonynarypusle ucnsitanust MKA

Paznen 4. Kocmudeckas cpena. BHenrHne GakTopsl,
8 8
prausrone Ha noinetr MKA.

Pasnein 5. Pacuer OCHOBHBIX ITPOEKTHBIX IIapaMeETPOB
MKA. Onpenenenue 00beMHO- MaCCOBBIX 5
xapakrepuctuk MKA. Biusaune nieneBoit pyHKInu npu
pa3paboTKe KOMIIOHOBKH 00BEKTa

Hroro B cemecTpe: 17 17 38

Hroro 17 0 17 0 38

IIpakTryeckass IOATOTOBKA  3aKIIOYAETCA B  HENOCPEICTBEHHOM  BBINIOJIHEHUU
oOydJalolMMHUCS  OMNpeNeJIeHHbIX  TPYAOBBIX  (YHKIUH,  CBSI3aHHBIX ¢  Oyayulei
npodecCHOHATBLHOMN 1S TeTbHOCTBIO.

4.2. CopneprxaHue pa3/ieioB U TeM JICKIIMOHHBIX 3aHITHH.
ConeprkaHue pa3/ienoB U TeM JIEKLIMOHHBIX 3aHATHI MPUBEICHO B TabauIe 4.

Tabnuna 4 — ConeprkaHue pa3JesioB U TEM JEKIIMOHHOTO ITUKIIA

Homep ‘ HasBaHue u conepxanue pa3fenoB U TeM JEKIIMOHHBIX 3aHATHH
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pasziena

1 Mansie kocmumueckue ammaparel (MKA). Knaccupukanus wu  obnactu
npuMeHeHus. M3ydeHue NpUHIMNOB KOCMUYECKHMX amnmaparoB. W3yuenue
OCHOBHBIX XapaKTePUCTHKA KOCMUYECKUX amIapaToB.

2 Konctpykius u ycrpoiictBo MKA. OCHOBHBIE KOHCTPYKTHUBHBIE 3JIEMEHTHI
MKA

4 Kocmuueckast cpena. Buemnue dgaxropsl, Baustonie Ha noiet MKA. N3yuenue

(YHKIIMOHUPOBAHUS KOCMHUYECKUX allllapaToB B TOJIETE.

4.3.

[TpakTrueckue (CeMHUHAPCKUE) 3aHATHUS

TeMbl MpakTHYECKUX 3aHATHIA U UX TPYAOEMKOCTh IPUBEACHBI B TAOIHIIE 5.

Ta6n1z1ua 5-— HpaKTI/I‘leCKI/IC 3aHATHUS U UX TPYAOCMKOCTDb

N3 aux No
Ne | Tems! npaktuyeckux | POpMBbI MPAKTUYECKUX | TPYIOEMKOCTh, |MPAaKTHYECKOH |pasiena
/o 3aHATHI 3aHATAN (gac) MOJTOTOBKH, | TUCIIMII
(gac) JIHBI
VY4eOHbIM MJIaHOM HE IPEAYCMOTPEHO
|
Bcero
4.4. JlabopatopHble 3aHATUS
Tembl 1a00OpaTOPHBIX 3aHATUH U UX TPYIOEMKOCTh IPUBEACHBI B Ta0HIIE .
Tabnuna 6 — JlabopaTropHble 3aHATHS U UX TPYJOEMKOCTh
N3 Hux Ne
Ne HaumenoBanue nabopaTtopHbix paboT TpynOeMKOCTS, | MPAKTHUECKOH | pasiena
/1 (gac) MMOATOTOBKH, | JUCIIHAI
(gac) JIMHBI
Cemectp 4
1 KoHcTpyKius y3/10B U CTHIKOB 4 2 2
apToMatnyeckux KA
2 IIpoexkTrpoBaHMe KPEMJIECHUH COITHEYHBIX 8 3 3
MMAHEJIEN U CUCTEMBI IOBOPOTA
3 3D — mpoekTupoBaHUE >JIEMEHTOB 5 3 5
KoHcTpykmn MKA
Bcero 17 8

4.5. KypcoBoe nmpoeKkTHpOoBaHKEe/ BHITIOTHEHUE KypCOBOU PabOTHI
VY4eOHbIM MJIaHOM HE TPEIyCMOTPEHO

4.6. CamocrodrenbHas paboTa 00yJarouxcs
Buapl camocTosiTennbHON paboThI B €€ TPYI0EMKOCTh MPUBEICHBI B TA0IHIIE /.

Tabmuna 7 — Bunbl caMocToATeIbHON PabOTHI M €€ TPYAOEMKOCTh




. Bceero, | Cemectp 4,
Bun camocrositensHoi# paboTh
qac qac
1 2 3
W3yueHne TeOpeTHIecKoro Marepuasia
15 15
nucuuraabl (TO)
KypcoBoe npoextuposanue (KII, KP)
Pacuetno-rpaduueckue 3aganus (PI'3)
Brimonnenue pedeparta (P)
[ToaroroBka K TeKyIieMy KOHTPOJIIO 8 8
ycneBaemoctu (TKY)
Jomamnee 3amganue (/13)
Kontposbabie paboTsl 3a0unnkoB (KP3)
IToaroroBka K MpoMeXyTOYHOU 15 15
arrectaruu (I1A)
Bcero: 38 38

5. IllepeyeHb y4eOHO-MeTOAUYECKOT0 O0ecTieYeHUsI
JUTSL CAMOCTOSITEIBHON paOOThI 00YYArOIIMXCs IO TUCITUTUINHE (MOIYITIO)
Y4eOHO-MeTOIMYECKUE MaTepuasbl ISl CaMOCTOSTENIbHON padoThl 00YYaroIIMUXCsl YKa3aHbl B
ma. 7-11.

6. IlepeyeHb MeYaTHBIX U JIEKTPOHHBIX Y4eOHbIX H3TaHUH
[lepeueHpb neyaTHBIX U 3JIEKTPOHHBIX Y4eOHBIX M3/IaHUM MpHUBeieH B Tabaule 8.
Tabmmna 8— [lepeyeHp Me4aTHBIX U JIEKTPOHHBIX YUEOHBIX M3TaHUI

KommuecTBo 5K3eMILTSIPOB B
I
up/ bubnuorpaduyeckas ccpuika OubmioTexe
URL anpec (KpoMe AIIeKTPOHHBIX

AK3EMILISIPOB)

r-78 I'ymnn, B.H. OcHOBHI ycTpoiicTBa 3
KOCMHYECKHUX amliapaToB: YYCOHUK /IS
By30B./ B.H. I'ymun - M.:
Mammnoctpoenue, 2003. - 272 c.

http://xn---- Makapos, A.H.: «KKoMmmneTenuus
btblbbcge2a.xn- | «AHxeHepUss KOCMUYECKHX CHCTEM) - ITO
- KOMIUIEKCHBIN 3aJ1e]1 Ha Oyay1iee»
plai/news/2020-
11-08-1049
(mara
oOparteHus:
01.09.2021).

H-15 Hukonsckuii, B.B. IIpoextupoBanue 4
CBEPXMaJIBIX KOCMHYECKUX allapaToB:
yaebnoe mocodue / B.B. Hukonbckui,
banr. roc. Texs. ya-t. — CI16.,2012. — 59 c.

B-49 Bononyes B.B. Beenenue B 5)
MPOEKTUPOBAHNE KOCMUYECKHX aIlapaToB:
yue6. mocobue /B.B. Bonomyes, U.C.

Tkauenko. — Camapa: U3a-Bo Camapckoro
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yHuBepcutera, 2018. — 144 c.

7. IlepeveHb 3JIEKTPOHHBIX 00pa30BaTeIbLHBIX PeCypcoB
UH(GOPMALMOHHO-TEJIEKOMMYHUKANMOHHOM ceTn «HTepHeT»

Ilepeuenn AJIEKTPOHHBIX

00pa3oBaTeIbHBIX pecypcoB UH(POPMAIMOHHO-

TGHGKOMMYHHKaHHOHHOﬁ CCTU «HHTCpHeT», HCO6XO,I[I/IMBIX JJII  OCBOCHUS JHUCHUIIINHBI

npuBezieH B Tabnuue 9.

Tabmuua 9 — IlepedyeHb 3IEKTPOHHBIX OOpa30BaTEIbHBIX PECYpPCcOB HH(POPMALUOHHO-
TEJICKOMMYHUKAIIMOHHOU ceTh «HTepHET»

URL agpec

HaunmenoBaunue

http://repo.ssau.ru/handle/Uchebnye-

izdaniya/Vvedenie-v-proektirovanie-

kosmicheskih-apparatov-
Elektronnyi-resurs-ucheb-posobie-
73303

Bosnonyes, B. B. BBenenue B npoeKTUpoBaHUE
KOCMHYECKHX aIapaToB [ DJIEKTPOHHBIN pecypc] : [yueo.
nocobue] / B. B. Bononyes, U. C. Tkauenko ; M-Bo
HAyKH{ U BbICHI. oOpazoBanus Poc. @eneparuu, Camap.
Hail. uccien. ya-T um. C. I1. Koponesa (Camap. YH-T). -
Camapa : U3a-Bo Camap. yH-Ta, 2018. — 144 ¢

http://repo.ssau.ru

Penozutopuii (37€KTPOHHBI Hay4HBI apXuB) CO3/aH
JUISL ATTUTEIIbHOTO XPaHEHUs!, HAKOIJICHUsI U o0ecTieyeHus
JIOJTOBPEMEHHOT'O U HAJEKHOI'O OTKPBITOIO JIOCTYyIa K
pe3yabTaTaM Hay4HbIX HCCIIEOBAaHMM YHHBEpPCUTETA.
Hcnonb3ys penozutopuii Camapckoro yHuBepcurera (10
2016 roma —  Camapckuii  rocyaapCTBEHHBIH
a’POKOCMHUUECKHI yHUBepcuTeT nMenn akagaemuka C. I1.
Koponesa (HaIIMOHAIbHBIN HCCIIEIOBATENbCKUI
yauBepcuteT) (CI'AY) u Camapckuil rocyaapcTBEHHBIH
yauBepcuter (Caml'V)), MOXHO MHOJY4YUTH JOCTYH K
MOHOTpadusIM, aBTOpedeparam, JCCEPTaLUsM,
BBIIYCKHBIM KBaJIM(UKALIMOHHBIM paboTaM, Hay4HbIM
CTaTbsiM, HOPMATHUBHBIM JIOKYMEHTAaM, CIPAaBOYHBIM,
y4eOHbBIM M METOAMYECKHM IOCOOUsM, ayauo H
BUJICOKOHTEHTY.B 3JIeKTpOHHOM Kartajore perno3uTOpus
pasMenieHsl  paboThl MO  TEXHUYECKUM  HAy4YHBIM
HalpaBJICHUSIM,  CBS3aHHBIM C  a3pPOKOCMUYECKOM
TE€XHHUKOH, MaTepuaIaMu u TEXHOJIOTUSIMH;
JIBUTATENIECTPOCHUEM, TUHAMHUKONM M BHOPOAKYyCTHUKOMN
MalllVH; MHPOPMATUKOI u (OTOHMKOM;
(byHIaMeHTaIbHBIMU HCCIIEI0OBaHUSAMU TUISL
MIEPCIIEKTUBHBIX TEXHOJIOT . I'ymanuTapHbie
WCCTEOBaHUSl TPEACTaBIeHB paboTamMu B 00JacTH
JUHTBUCTUKH, JINTEPATYPOBEACHUS, HCTOPHM, OXPaHBI
OKpYy)Karolllel cpeabl, MaTeMaTHUK{, XUMHH, (U3HKH U
IpYruX Haykax. BO3MOXe€H IOJHOTEKCTOBBIM IMOUCK IO
aBTOPY, 3arJIaBUIO, JaTe€ MYyOJUKAIUH, MpPEAMETY, TUITY
JOKYMEHTa, a TaKke HNPOCMOTp NyOIuMKauuid 1o
CTPYKTYPHBIM ITOAPA3IEIECHUSIM YHUBEPCUTETA
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http://repo.ssau.ru/handle/Uchebnye-izdaniya/Vvedenie-v-proektirovanie-kosmicheskih-
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8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOT Uit
8.1. [lepeyenp mMPOrpaMMHOTO OOECIIEUCHHsSI, HCIIONIB3YeMOTO TPH OCYIIECTBICHUH
00pa30BaTeNbHOTO Mpoliecca Mo TUCIUILINHE.
[lepedyeHp UCONB3yeMOTr0 MPOrPaMMHOT0 obecrieueHus npeacrasieH B Taduuie 10.

Ta6ymma 10— [Tepeyers mporpaMmMHOTO oOecrieueHus

Ne i/t HaumenoBanue

He npenycmorpeno

8.2. IlepeucHb HMH()OPMAIMOHHO-CITPABOYHBIX CHUCTEM,HCIT0JIb3yEeMbIX pu
OCYIIECTBIIEHUU 00pa30BaTEIHLHOTO MPOIIecca MO AUCIUILTUHE

[lepeyeHb UCHOAB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IIPEJICTABICH B
Tabauie 11.

Tabnuna 11— [lepeuens nHGOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne i/m HaunmeHnoBaHue

He npenycmotpeno

9. MarepuajbHO-TeXHHYecKas 0a3a
CoctaB  MaTepUAIbHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOW Ui  OCYIIECTBIICHUS
00pa30BaTeILHOTO MpoIiecca MO TUCIUTUIHHE, TPEICTaBICH B Tabmuiel 2.

Ta6ymmma 12 — CoctaB MaTepuaibHO-TEXHHUECKOM 0a3bl

Ne HaumeHoBaHMe cOCTaBHON 4acTu Howmep aynutopun
n/m MaTepUaIbHO-TEXHUUECKOH 0a3bl (pu HEOOXOMMOCTH)

1 | ConeunanusupoBanHas nabopatopus “IIpoexkTupoBaHus MaibIxX Ayn. 12-14, BM 67a

KOCMHMYECKHUX anmapaTroB” I'VAII

2 | MynbtumenuitHas yueOHas ayquTopus “ABTOMaTU3alUuU Ayn. 12-07 BM 67a
Hay4YHBIX UCCIIEJOBAHUN" I'VAII

3 | CnenuanusupoBaHHas aboparopus «MHxenepus Ayn. 12-07 BM 67a
KOCMHMYECKHUX CHCTEM) I'VAII

10. OueHouHble cpeacTBA /s MPOBEAEHUSI IPOMEKYTOUYHON aTTECTALUM
10.1. CocTaB OIICHOYHBIX CPEIACTB/AJS TPOBEACHUS TPOMEKYTOYHON aTTeCTAI[HH
o0yyaromuxcst o JUCUUIUIMHE IpuBeAeH B Tabnuue 13.
Tabmuma 13 — CocTaB OIEHOYHBIX CPEACTB ISk IPOBENICHHSI TPOMEKYTOYHOM aTTeCTaIIH

Bug HpOMC)KyTO‘-IHOﬁ aTTeCTallnuu HCpC‘-ICHB OILICHOYHLIX CPCACTB

3auer Cnucok BONpPOCOB;
TecTtsr;
3amaun.

10.2. B kadectBe KpUTEpUEB OICHKH YpOBHS C(HOPMUPOBAHHOCTH (OCBOCHHUS)
KOMIIETEHIIMH 00ydJarouIMMHCs MpUMEHseTcsT 5-0ajuibHas MIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIMH, KOTopas npuBeaeHa B Tabnuie 14. B Tedenune cemectpa MOXKET MCIOJIB30BATHCS
100-0annpHast ~ mKama ~ MOXYJBHO-PEUTHMHTOBOM  CHUCTEMbl ~ YHHUBEpPCUTETa,  IpaBUIa
MCIIOJIb30BaHUsI KOTOPOM, YCTAHOBJIEHBI COOTBETCTBYIOLIMM JIOKAJIbHBIM HOPMATHUBHBIM aKTOM
I'VAIL
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Tabmuua 14 —Kpurepuu onieHKH ypoBHS c(hOPMHUPOBAHHOCTH KOMIETEHITHH

Or1eHKa KOMITETEHITUI

5-0ayubHas mKana

XapakTepucTrka c(hOpMUPOBAHHBIX KOMITETEHIIMI

— oOyyaroluiicss TIyOOKO M BCECTOPOHHE YCBOWJI IPOTPAMMHBII
MaTepua;

— YBEpPEHHO, JIOTUYHO, [10CJIEI0BATEIBHO U TPAMOTHO €TI0 U3JIaracr;

— ONMHUpasiCh Ha 3HAHHUS OCHOBHOM W JIOTMOJIHUTEIBHOW JIUTEPATypHI,

«OTIIHUYHO) J
GATTCHO TECHO IMPHUBS3bIBAET YCBOCHHBIE HAYYHbIC TTOJIOKEHHS C MPAKTUYECKOU
JIeATEIbHOCTBIO HAIIPABJICHUS;
— yMe0o 000CHOBBIBAET U ApTYMEHTUPYET BBIJIBUTACMEBIE UM UJIEH;
— JIeJIaeT BBIBOALI H 0000IICHHS;
— CBOOOJTHO BJIQJICET CUCTEMOM CIICIIMAIM3UPOBAHHBIX TTOHSITHI.
— 00yyJarouuics TBEpI0 YCBOMII MPOTPAMMHBIN MaTepua, TpaMOTHO H
[0 CYUIECTBY H3JaraeT €ro, ONHUPasChb HAa 3HAHUS OCHOBHOWU
JUTEpaTypHl;
OO — HE J0IIYCKAET CYIIECTBEHHbBIX HETOUYHOCTEN; y
GAITCHOY — YBSI3BIBAET YCBOCHHBIE 3HAHUS C MPAKTHYECKOW J1€ATEIbHOCTHIO
HaIlpaBJICHUS;
— apryMEHTUPYET Hay4YHbIC MTOJ0KEHNUS,
— JIeJIaeT BBIBOALI H 000OIIECHHS;
— BIIAJICET CHCTEMOM CIICIHAIM3UPOBAHHBIX OHITHH.
— o0Oyyarouuiicss yCBOMJI TOJBKO OCHOBHOW IPOrpaMMHBIN Martepual,
[0 CYILIECTBY H3JaraeT €ro, ONHpasCh Ha 3HAHHUS TOJBKO OCHOBHOWU
JUTEpaTyphl;
— JIOIYyCKaeT HECYIIECTBEHHbIE OIIUOKU 1 HETOUHOCTH;
«yJIOBJIETBOPUTEIIHHOY o
GATTCHOY — UCTIBITHIBACT 3aTPYAHEHUS B MPAKTUYECKOM NPUMEHEHUW 3HAHUMA
HaIlpaBJICHUS,
— cJ1abo apryMeHTHPYET HayuHbIE MTOJI0KECHHUS,
— 3aTpyAHsieTcs B (OpMYyITUPOBAHUHU BHIBOJIOB M 0000IIIEHUI;
— YAaCTUYHO BJIAJICET CUCTEMOM CHEIMATN3UPOBAHHBIX MOHSITHH.
— oOyyJaronuiicss He YCBOWJ 3HAYUTEIBHOM 4YacTH MPOrPaMMHOTO
Marepuana;
(HEYTIORIETRODHTEITHHO | JIOTYCKaeT  CYHIECTBEHHBbIE  OIMUOKA U H(?TO‘IHOCTI/I npu
PacCMOTPEHHH MPOOJIEM B KOHKPETHOM HAIMPaBIICHUH;
«HE 3a4TEHO»

— MCTIBITBIBAET TPYTHOCTH B MMPAKTHYECKOM IPUMEHEHNN 3HAHU;
— HEe MOXKET apryMEHTHPOBATh HAY4HbIE MOJIOKEHMUS;
— He (JOpMYJIHPYET BBIBOJAOB 1 0000IICHHH.

10.3. TunoBble KOHTPOJIbHBIE 33/1aHUS WM UHbIE MaTePHAIIBI.
Bompocsr (3agaun) asns sK3aMeHa mpecTaBiIeHb! B Tabuie 15.

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

No mi/mm [Tepedyens BonmpocoB (3a1av) 11 IK3aMeHa Koz
WHAWKATOpa
Y4eOHBIM IJIAHOM HE MPEAYCMOTPEHO
Bomnpocs! (3agaun) muis 3adera / nug¢. 3auera npencrapieHs! B Tabnuie 16.
Tabmuna 16 — Bonpocs! (3agaun) s 3adera / qudd. 3adera
Kon
Ne n/mt [Tepeuens BonpocoB (3agau) 1 3ayera / nud¢. 3auera JHKaTOpa
1. Koncrpykuus u ycrpoiictsa JIA. VK-2.B.2
2. Kmaccuduxarms KA OIlK-2.3.1
3. OcHoBuble TUIBI KA U UX KOHCTPYKTHBHBIE [IK-3.3.1
0COOEHHOCTH [1K-4.3.1
4. TpaekTopuu 1nosuera OCHOBHbIX BuJ0B KA [IK-4.Y.1
5. KoHcTpyKiust 371eMEHTOB OOPTOBBIX CHCTEM
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o

Pacdet 0OCHOBHBIX MPOEKTHBIX napameTpoB KA

Pacder 0CHOBHBIX ITPOEKTHBIX NapameTpoB KA

8. Ompenenenre 00bEMHO-MACCOBBIX XaPaKTEPUCTUK
KOCMHMYECKOT0O arrapara

9. BwsIOOp cucTEeMBI yIPABJICHHS U CTAOUITU3AIIIN

anmapara

~

11. Texnonorust moarotoBku KA k mycky

12. Metonst crapra JIA

13. BeiBox KA Ha opbuty

14. Kocmuueckas cpena.

15. Tlpunnumns! nosera KA u uX ocCHOBHBIE
XapaKTePUCTHKHU.

16. Bnusaue nieneBoit GyHKIIMU TIpU pa3paboTke
KOMITOHOBKH 00BEKTa

17. Buentaue dakTopsl, BIUSAIONIKE Ha mojeT KA

18. ®ynkmonuposanune KA B monére

19. Harpysku, aeiictByromue Ha kopinyc PH

20. Harpy3kwu, neiictByromue Ha kKopiyc KA

21. Paznenenue KA u pakeTbl-HOCUTEIS B TOJIETE

22. Crioco6s! ynpasnenus KA B mosnere

23. BriOop ABurarenei ynpapieHus, KOPPEKIUU U
crabmmzanuu KA

[lepeyeHp TeM [UIi KypCOBOTO TPOCKTUPOBAHUS/BBINOIHEHUS KypCOBOH pabOTHI
MpeICTaBICHBI B Ta0mwmIe 17.
Tabnuna 17 — Ilepeyens TeM Juisi KypcOBOrO IPOEKTUPOBAHMSI/BBITIOIHEHUSI KYPCOBOM pabOThI

[TpuMepHBIii epedeHb TeM il KypCOBOIO MPOEKTUPOBAHUS/BBITOIHEHHS

Ne n/mt .
KypcOBO#l pabOThI
Y4eOHBIM IIAHOM HE MPEAYCMOTPEHO
Bompocel i1 mpoBeneHUsT NPOMEXYTOYHOM aTTECTAllMM B BHJE TECTUPOBAHMUS

IpeJICTaBICHBI B Ta0wmie 18.

Tabmmna 18 — [IpumepHBIii TepedeHb BOITPOCOB JJIsI TECTOB

Ne n/nt ITprMepHBIii TepeueHb BOIPOCOB ISl TECTOB Koz
UHAMKATOpa
1) Umeercs KA  maccoit 750 kr, kotopeii  gomken | YK-2.B.2
(GyHKIIMOHMPOBAaTH Ha KpyroBoil opbObute BbicoTO 19000 kM. | OIIK-2.3.1
Pakera-Hocutens BeiBenna KA u pasronusiii 610k Ha omopayto | [1K-3.3.1
KpyroByto opouty Bbicotoir 200 kM B Toif ke mimockoctu. Cyxas | [1K-4.3.1
Macca pasroHHOTO Oyioka (Macca KOHCTpykiuu) coctaBiseT 900 | [1K-4.V.1

Kr. PeakTuBHBIN ABUraTeabh pa3roHHOrO OJIOKa UMEET CHITy TATH
30000 H, yaenpubiil ummynse 3070 m/c. Tpebyercs paccuntarhb
Maccy TOIUIMBAa JJsi PasrOHHOro Oyioka, Tpedyemyro Ui
nepenera ¢ OMNOpHOW opOuthl Ha pabouyio opbutry KA.
Omnpenenuth o0lIee MOTOPHOE BpeMs paboThl PEaKTUBHOTO
JIBUTATECS.

2) TlpuBeaute kIaccUpHUKANNIO KOCMHUYSCKHX allliapaToB Mo Macce.

3) Kakue cyiiecTByIOT KOMIIOHOBOYHBIC M a3POJMHAMHYCCKHE

cxemsl MKA.
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4) Tlepeuncnure COBpeMEHHBIE TIATHOPMBI YHUBEPCUTETCKHUX
MKA. YVkaxunre ux JOCTOMHCTBA M HEAOCTATKH.

5) YcranoBuTe MOCIIEI0BATEILHOCTh MPOSKTUPOBAHUS SJICKTPOHHOM
CHUCTEMBI:

1 pyHKIIMOHAIBHO-JIOTHYECKOE MPOCKTHPOBAHUE;

2 cocraBienue T3;

3 BBOJI IPOEKTA;

4 ompejielieHHE XapaKTePUCTUK YCTPOHCTBA;

5 IPOEKTUPOBAHUE APXUTEKTYPHI;

6 CXEMOTEXHHYECKOE MPOCKTUPOBAHUE;

7 TOMOJIOTMYECKOE MPOEKTUPOBAHUE;

8 M3TOTOBJICHHUE OIBITHOTO O0Opa3Iia.

6). YcTaHOBUTE COOTBETCTBHE

1. CtpyktypHas cxema a) rpaduyeckoe n3o0paxxeHue (MOAens),
cITy’Kalee /sl Iepejadu ¢ MOMOIIBIO YCIIOBHBIX TpauecKux 1
OyKBEeHHO-IIU(POBBIX 0003HAYEHHH (TUKTOTPaMM) CBSA3EH MEXKIY
AJIEMEHTAaMU JIEKTPUIECKOTO YCTPOMCTBA.

2. CtpykTypHO-(DyHKIIHMOHAJIbHAS cXeMa 0) COBOKYITHOCTh
HJIEMEHTAPHBIX 3B€HbEB 00BEKTA, OJJMH U3 BUAOB IpapuuecKoi MOJeN
3. DneKkTpuuecKas MPUHIMITHAIBLHAS CXEMa B) COBOKYITHOCTh
HJIEMEHTAPHBIX 3BEHbEB 00BEKTA U CBSI3EH MEXKy HUMH, OJINH U3 BHJIOB
rpaduuecKoi Moienu.

7) Pa3pabortats 3D KOHCTpPYKIMIO OOKOBBIX MaHeIed MaKeTa
CIIyTHUKA

8) Pazpaborare 3D KOHCTPYKIIMIO KPBIIIKA MaKeTa CITyTHHUKA
9) Pa3paborars 3D KOHCTPYKIIMIO BHYTPEHHEH MOJIKH MaKeTa CIIyTHHUKA
10)Pa3pabotath coopky 3D MakeTa CiyTHHUKA

11) Paguyc-BeKTOp CIlyTHHKA B PaBHbIE IPOMEXKYTKH BPEMEHU
OIMCHIBAET PaBHOBEIMKHE IUIOMIAIH. 3/1eCh CHOPMYITUPOBAH:
a) [lepsriii 3axon Kenepa;

6) Bropoii 3axon Kemepa;

B) Tperuii 3akon Kemuepa.

12) Uto HY»XHO cJenaTh ¢ KOCMUYECKUM alnaparoM, YTOObI MEpeiTH ¢
6oJiee HU3KOM OpOUTHI Ha O0JIee BHICOKYIO?

[lepeueHb TeM KOHTPOJBHBIX PabOT MO MUCHUIUIMHE OOYYaIOIIUXCSl 3a09HON (hOPMBI
00ydYeHus, IpeJICTaBICHbI B Ta0mIe 19.

Tabmuua 19 — IlepeueHb KOHTPOJIBHBIX paboOT

No /it [TepeyeHp KOHTPOJIBHBIX PaOOT

He npenycmorpeno
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23.1. Meroanueckue MaTtepuabl, OTIPEICTISIONINE MPOIICYPHI OLICHUBAHUA
UH/IMKATOPOB, XapaKTEpU3YIOIIUX d3Tanmbl (HOPMUPOBAHHS KOMIIETCHLUH, COAEp)KaTcs B
JIOKQJIbHBIX HOPMAaTUBHBIX akTax [ YAII, perjaMeHTHPYIOIIUX TOPSAAOK M IPOICAYPY
MPOBEJICHUS TEKYIIETO KOHTPOJIS yCIIEBAEMOCTH U MPOMEKYTOUYHOW aTTECTAIIMH O0YJarOIIHXCs
I'VAII

24. Metoauyeckue yKa3aHus sl 00y4JaromuXxcs M0 OCBOCHHIO AUCITUTUTHHBI

24.1. Metonuueckne yKazaHUs I OOYYaroIIUXCS 10 OCBOCHHIO JICKITMOHHOTO
MaTepuaia .

OCHOBHOE Ha3HAYEHME JIEKIIMOHHOIO MaTepuanga — JIOTMYECKH CTPOWHOE, CUCTEMHOE,
riyOOKoe W sICHOE HW3JIOKEHHE ydeOHOro marepuana. HasHadeHune COBpEMEHHOM JIEKIUHU B
paMKax JIUCLMIIJIMHBI HE B TOM, YTOOBI MOJIyYUTh BCIO MH(OPMALMIO 110 TEME, a B OCBOCHUU
dyHIaMEeHTANBbHBIX TPOOJIEM JUCHMIUIMHBI, METOJOB HAyYHOTO IIO3HAHHS, HOBEWUIIHX
JOCTMD)KEHUHM Hay4yHOH MbIciu. B yueOHOM mporiecce JeKIUs BBINOJIHAET METOA0JIOIHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMAMOHHYIO (QyHKIUU. JIeKIMs pacKkpblBaeT MOHATHIHBIN anmapat
KOHKPETHOW o0siacTH 3HaHus, €€ mpoOsieMbl, AaeT LEeJIbHOE MPEACTaBICHUE O JUCLUILUIMHE,
MIOKA3bIBAET B3aUMOCBS3b C APYTUMU AUCLUIITIMHAMM.

[Inanupyemsble pe3yabTaThl IPU OCBOEHUH 00yYaroIKUMUCS JIGKIIMOHHOTO MaTepuaa;

— TIOJy4YEHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aMMOCBSA3aHHbIX 3HAaHUH, YpPOBEHb
KOTOPBIX OIPEIEIISIETCS LEIEBOW YCTAHOBKOM K Ka)KJ10M KOHKPETHOM TEME;

— TIOJIyY€HHE OIbITa TBOPUECKOI pabOThl COBMECTHO C IPENOJaBaTEIeM;

— pa3BuTHEe HOpPOPECCHOHATBHO-IENOBBIX  KauyecTB, JIIOOBM K TNpeAMETy H
CaMOCTOSITEJIbHOTO TBOPYECKOT0 MBIIUIECHUS.

— TOsBJIEHUE HEOOXOAMMOI0 HHTEpeca, HEOOXOAMMOTIO AJIsi CAMOCTOSITENIbHOM paboThI;

— TOJy4YyeHHE 3HAaHUNW O COBPEMEHHOM YPOBHE pa3BUTHS HAyKHM M TEXHUKH U O
IIPOTHO3€ UX Pa3BUTHSI HA ONMKaiIine rofbl;

— HayuyuTbCsl METOJUYEcCKH oOpabaTbiBaTh MaTepuan (BBIACIATH TJIaBHBIE MBICIH U
MOJIOKEHHS, TPUXOAWTh K KOHKPETHBIM BBIBOAAM, TIOBTOPSATH HMX B  Pa3IUYHBIX
bopmynupoBKax);

— TOJy4YeHHE TOYHOIO NOHMMaHHUS BCEX HEOOXOAUMBIX TEPMUHOB U TOHSATHUH.

JIekuMOHHBI MaTepualnm MOXET CONPOBOXKIATBCA JEMOHCTpauued CIaioB H
UCMOJIb30BAaHUEM DPA3/aTOYHOI0 MaTepuallia IpH MPOBEIEHUH KOPOTKHX JTUCKYCCHH 00
OCOOEHHOCTSX MPUMEHEHMSI OTAETBHBIX TEMATHK 10 TUCLUIIIIMHE.

3HAKOMCTBO C AMCLUMIUIMHOW NPOMCXOAMT YK€ Ha NEPBOM JIEKIHHU, A€ OT CTYIAEHTA
TpeOyeTcs He MPOCTO BHUMAHKUE, HO U caMOCTOsITeNIbHOE oopmMiieHre KoHcnekTa. [Ipu padore ¢
KOHCIIEKTOM JIEKIIUII HEOOXOJMMO YUYHUTHIBaTh TOT (PAKTOP, YTO OJHH JIEKIIMH JAIOT OTBETHI HA
KOHKpETHBIE BOIPOCHI TEMbl, APYTH€ — JIMIIb BBISBISIOT B3aUMOCBSI3U MEXAY SBIICHUSMU,
IIOMOTasi CTYAEHTY IOHATh TJIyOMHHBIE NPOIECCHl PA3BUTHUA H3Yy4aeMOro NpeAMeTa Kak B
HCTOPHHM, TaK U B Hacrosulee BpeMs. KOHCIIEKTUPOBaHUE JIEKIMM — CIIOKHBIM BHJI By30BCKOU
ayJUTOPHOM paboThI, MpeNnoaraloni HHTEHCUBHYIO YMCTBEHHYIO NESTEIbHOCTh CTYICHTA.
KoHcnekT sBisieTcss MOJIE3HBIM TOT/A, KOT/Ia 3alHCaHO CaMO€ CYIIECTBEHHOE U CHENaHO 3TO
caMuM oOydarouumca. He Hamo cTpemMuTbes 3amucaTh JOCIOBHO BCIO JIeKIHio. Takoe
«KOHCIIEKTHpPOBaHHE» MPUHOCUT OOJIblIle Bpea, yeM Mojb3bl. Llenecoobpa3Ho BHauase MOHATh
OCHOBHYIO MBbIC/Ib, H3JIaraeMylo JIEKTOpPOM, a 3aTeM 3anucartb ee. JKelaTenbHO 3amuch
OCYIIECTBIISITh Ha OJHOM CTpaHUIE JIMCTa WM OCTaBJsAs MOJIA, HAa KOTOPBIX MO3JHEE, MpHU
CaMOCTOSITENIbHOW paboTe ¢ KOHCIIEKTOM, MOKHO CJIeJIaTh JOMOJIHUTEIbHbBIE 3alHCH, OTMETHTD
HENOHSTHbIE MecTa. KOHCHEKT JeKIUHU Jydllle NOoJApa3AesiTh Ha MYHKTbI, cOOMI0Aasi KpacHyIo
CTpOKy. OToMy B OONbBIION cTeneHH OyayT CcrnocoOCTBOBAaTh BOIMPOCHI IUIAHA JICKIHH,
npeUIoKeHHbIe npenoaasarensM. Cenyer oOpaliaTe BHUIMAHUE HA aKLEHTHI, BEIBOJIbI, KOTOPBIE
JIeNIaeT JEeKTOp, oTMedasl HauboJjiee BaXKHbIE MOMEHTHI B JIEKLIMOHHOM MaTepualle 3aMeyaHUsIMU
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«BAXKHOY», «XOPOIIO 3allOMHUTH» U T.MI. MOXHO AenaTb 3TO U C MOMOUIbIO Pa3HOIBETHBIX
MapKepoB WJIM pydyeK, MOJUYEepKHBas TEpPMHUHBI U ompeneneHusd. llemecoobpa3Ho pazpaboraTh
COOCTBEHHYIO CHUCTEMY COKpallleHui, abOpeBuaTyp u CUMBOJIOB. OQHAKO TpU NajdbHEHIIEH
paboTe ¢ KOHCIEKTOM CHMBOJIBI JIy4dllle 3aMEHUTh OOBIYHBIMU CIIOBAaMH Ui OBICTPOTO
3pUTENBHOTO BOCIPHUATHS TeKcTa. PaboTas HaJa KOHCIEKTOM JIEKIMH, Bcerja HEeoOXO0IuMOo
UCIIONIb30BAaTh HE TOJBKO Y4YEOHUK, HO M Ty JUTEPaTypy, KOTOPYIO JOIMOJHUTEIHHO
pekoMeHoBal JIeKTOp. VIMEHHO Takas cepbe3Has, KpOMOTJIMBas paboTa C JIEKIMOHHBIM
MaTepuaIoM MO3BOJIUT TITyOOKO OBJIA/IETh TEOPETUUECKUM MaTEPHATIOM.

24.2. Meronuyeckue yka3zaHHs JUIS OOYdYaloIIMXCs IO YYacTHIO B CeMUHapax (e
npeoyCMOmMpPeHo Y4eOHbIM NAAHOM NO OAHHOU OUCYUNIUHE)

24.3. Meronuueckrue ykazaHHs A OOy4YaromMXCsl MO MPOXOXKIECHHIO MPAKTHYECKUX
3aHATHIH (He npedycmompeno yuebnviM NAAHOM RO OAHHOU OUCYUNIUNE)

24.4. Meronuueckrue yKa3aHus Ui OOy4aroIIMXCs IO BBIIOJIHEHUIO JIA00OPAaTOPHBIX
pabor. B xone BbIMOTHEHHUS JIAOOPATOPHBIX pPadbOT OOyYAIOIIMICS JOJDKEH YIIyOuTh U
3aKpenuTh 3HAHWS, MPAKTUYECKUE HABBIKH, OBJAJIETh COBPEMEHHOM METOAMKOH M TEXHHKON
SKCIIEPUMEHTa B COOTBETCTBHHM C KBaJHU(UKAMOHHON XapaKTEPUCTUKON 00ydaromerocs.
Brimonaenne n1abopaTOpHBIX pabOT COCTOUT M3 IKCIIEPHUMEHTAIBHO-TIPAKTHYECKOH, pacyeTHO-
AHAIUTUYECKOUN YacTeil U KOHTPOJIbHBIX MEPOIPHUSITHIA.

Boinonnenue n1abopaToOpHbIX pabOT 00ydarOIMMCS SIBJISETCS HEOTHEMJIEMOM YacCThIO
W3YYEHUS JTUCIUIUIMHBL, ONpEeNenseMOl Yy4eOHBIM IUIAaHOM, M OTHOCHUTCS K CPEICTBaM,
00eCTIeYNBAIOIINM PEIICHUE CIIeTYIOIINX OCHOBHBIX 3a/1a4 00yJaromerocs:

— TnpuoOpeTeHHe HaBBIKOB HCCIEAOBAaHUSA MPOIECCOB, SBIEHUM U OOBEKTOB,
M3Yy4aeMbIX B paMKax JTAHHOW TUCIUILINHBL,

— 3aKpeIUICeHHE, pPa3BUTHE W JETAM3alUs TEOPETHUECKUX 3HAHWH, MOJYYCHHBIX Ha
JICKIUSX;

— TOJy4YeHHe HOBOM MH(OpMAIMK 110 U3y4yaeMOW JUCIUIINHE;

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

3amanie 1 TpeOOBaHMs K ITPOBEIEHUIO Ja00PATOPHBIX padoT

B nanHO#M quctumnIHE CTYJIEHTHI BHIOTHSIOT CIAEAYIONMNE Ja00paTOpHbIE paOOThI:

e KOHCTpYKIIUS y3JI0B M CTHIKOB aBTOMaTnuecknx KA
e [IpoekTupoBaHME KPETUIEHUI COTHEYHBIX MAaHEJIEW U CHCTEMBI IOBOPOTA
e 3D — mpoekTupoBaHue EMEHTOB KOHCTpYKIm MKA

Crpykrypa u dhopma oTyeTa 0 1abopaTopHOM paboTe

[To oxoHUaHMM BBINOJHEHUs JTA0OPATOPHON PabOTHl KaKABIM CTYIEHT IMPENOCTaBISIET
npenogasaresnto otTdyer. OTuer no naboparopHoit padote odopmisiercs Ha iuctax Gopmara A4 ¢
OJTHOW CTOpPOHBI MEYaTHbIM WIPU(TOM pazMepa He MeHee 12 NT, MEeXKCTPOUYHBIH MHTEpBAl —
onuHapHbId. [lons crpanunel: BepxHee n HkHee 20 mm, neBoe — 30 MM, npasoe — 1,5 mm. Bee
JUCTHI 0TYETa OPOPMIISIOTCS B €AMHOM CTHJIE B CIIEIYIOIIEM MOPSIKE:

. TUTYJbHBIN JIUCT;

. 3aJaHKe Ha 1abopaTopHYIO paboTy (coaep:kaHue 1abopaToOpHON pabOThI, YCIOBUS
3aJa4 [0 MPOrpaMMHUPOBAHUIO WU Jp.);

. pacreyaTKd NpOrpaMM M KOMIIBIOTEPHBIX MATE€pHAIOB C KOMMEHTapHsIMH H
HabOpaMH TECTOB ISl MPOBEPKH MPABUIBHOCTU X PaOOTHI;

. pe3yJbTaThl BBIIOJHEHUS WHAMBUAYAJIBHBIX JONOJHUTENbHBIX 33JaHUN, €CIIU
TaKOBBIE UMEIIHCh;

. NpUIIOKEHUs (PUCYHKH, KOITUH dKpaHa, OJI0OK-CXeMbI IPOrpaMM U Jp.).
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[TonroToBiIeHHbIE CTYAEHTOM OJIIEKTPOHHBIE MaTepHalbl IMPHJIATalOTCS K OTYeTy Ha
JJIEKTPOHHBIX HOCUTENSAX WM COXPAHAIOTCA Ha cepepe Kageapsl. I[loaroroBieHHbIN B
[I€YaTHOM BHJI€ OTUET MOJIUCHIBAECTCS CTYJEHTOM U IPENOIaBATEIEM.

be3yciioBHBIM TpeOOBaHUEM K TEKCTY OTUETa ABJISAETCS COONIOIEHUE MTPABUII TPAMMATHKU
U CHHTAKCHCa PYCCKOTO si3bIKa. BKitouaembie B TEKCT (POPMYIIBI JOIKHBI PAaCCMAaTPUBATHCS Kak
YacTH NPEAJIOKEHUN, Ha HUX PACIPOCTPAHSIOTCS OOIIEPUHAThIE 3HAKU NPEIMHAHUS.

CTpaHuUIBl TEKCTA OTYETA, BKIIOUYEHHBIE B PA0OTY MIUTIOCTPALIUH, TAOIUIIBI  pacTiedaTKu
¢ OBM nomkubl cooTBeTCTBOBATH (opmary A4 (21001297 MM) ¢ cOOMIOICHUEM CIEAYIOIINX
pasMmepoB moseit: geBoe - 30 MM, BepxHee, MpaBoe U HUXKHee - 1Mo 20 MM NpH 3aMOJHEHUH
CTpaHMIIbI 110 BCEH IIMPUHE.

OTuer MOXeT OBITh BBIMOJHEH PYKOMHMCHBIM WM MAIIUHOMUCHBIM CIIOCOOOM (C
IPUMEHEHHUEM M3/aTeNIbCKUX CPEJICTB ONEpallMOHHBIX cucteM DBM) Ha o1HOM CTOpOHE JHcTa.

IIpy pyKOnMCHOM BBIIIOJIHEHUU OTYETa JIOIYCKAETCS MCIIOIb30BAaHUE YEPHUI (I1aCThl)
TOJIbKO YEPHOTr'0, CUHETO WM (hroseToBoro upera. J1omkHO ObITh 00ECIIeYeHO BBIIIOJHEHHUE BCEX
yKa3aHHBIX HIKE TPEOOBaHMI 32 UCKITIOUEHHEM TPeOOBaHUH K BHIY U pa3zMepaM MIpUQTa.

Jis Tekcta paboT, BBINOJHSIEMBIX Ha IEYaTaloIIMX M IpadUyuecKux  yCcTpoilcTBax
BeiBoga OBM, pexomenayercst oObranbiid mpudt “Times New Roman” (wmm “Arial Cyr”),
pasmep - He Oosee 14. 3a MCKIIOYEHHEM OTOBOPEHHBIX HIDKE CIydyaeB PYCCKUE M I'pedecKHe
OyKkBbI, TH(PPBI ¥ MATEMaTHYECKUE CHMBOJBI B TEKCT€ M (POPMYIIAX BBHIMOIHAIOTCSA TMPSMBIM
HIpUGPTOM, JATUHCKUE U AHTTIMICKHE OYKBBI — KYpPCHUBOM.

BriuceiBaTh B OOPMIICHHBIN TEKCT OTIENBHBIE CIIOBA, (POPMYIIBI, 3HAKH PEKOMEHTyeTCs
YEepPHBIM L[BETOM C MAaKCHUMaJbHBIM HPUOJIMKEHHEM IUIOTHOCTH BIIMCBIBAEMOIo (pparmMeHTa K
IJIOTHOCTU OCHOBHOT'O M300payKEHUSI.

Bce cTpykTypHBIE 37€MEHTBHl PACUETHO-NIOSICHUTENIBHOW 3allMCKU U pa3fiesibl OCHOBHOM
YacTH JJOJKHBI HAUWHATHCS C HOBOM CTpaHMIIbL.

HaumenoBanus crpykrypHbeix snementoB “LIEJIb PABOTBI®, “COAEPXXAHUE®,
“IIEPEYEHb COKPAIIIEHUI, YCJIOBHbIX OFO3HAYEHWH, EJJUHUL] U TEPMHUHOB*,
“BBEAEHUE®, “3AKJIFOYEHUE®, “CITMCOK HCIIOJIbB3OBAHHbBIX MCTOYHUKOB* un
pa3zienioB OCHOBHOM 4acTH HEOOXOJIMMO pacrojaraTh B CEpeAUHE CTPOKH 0€3 TOUKU B KOHIIE U
0(OpMIATH MPONMUCHBIMM OyKBaMHM BBIOPAaHHBIM Ui BCEro OTuYeTa IIPU(PTOM, XKHUPHO, HE
nopuepkuBas. Eciau 3arosioBoK BKIIIOYAET HECKOJIBKO MPEAJIOKEHUHN, UX Pa3lesioT TOYKaMU;
IIEPEHOCHI CJIOB B 3ar0JIOBKAx HE JOIYCKAIOTCA.

[Tonpaznensl M MyHKTHI pa3/ielloB OCHOBHOM YaCTH JI0OJKHBI HAUMHATHCS 0€3 rmepexoja Ha
HOBYIO CTpaHHIly. MIX HauMeHOBaHMs O0GOPMIISIOTCA TeM K€ MIPU(TOM, YTO U TEKCT 3alHCKH.
Jl1s HauMeHOBaHMM 1OAPA3IEIOB PEKOMEHYETCSl UCIIOJIB30BaTh PAa3pEKEHHBIN MIPUPT.

PaccrosiHre Mex 1y 3arojoBKaMy ¥ TEKCTOM JOJKHO ObITh HE MeHee 1 CTpOKH.

Hymepanus ctpanung

CrpaHulsl ciieyeT HyMepoBaTh apabCKUMHU LU paMu, co0Ir01as CKBO3HYIO HYyMEpaIHio
1o BceMy TekcTy. Homep cTpaHHIIbI TPOCTABISAIOT B IPaBOM BEPXHEM YTy 0€3 TOUKH B KOHIIE.
TUTYIBHBINA JIUCT BKIIIOYAIOT B OOIIYIO HyMEpAalMIO0 CTpaHHIl paboThl, HO HOMep cTpaHuib! (1)
Ha HEM HEe MPOCTaBJISIOT.

Wnmtoctpaniuu ¥ TaGJIMIBI, PACIONOKEHHbIE HA OTAEIbHBIX JIMCTaX, M PacHeyaTKd C
OBM BkiII04alOT B 0010 HyMEpalHio CTPAaHULL; pa3inuHble MaTepralibl Ha ucte popmarta A3
YUUTBIBAIOT KaK OJJHY CTPAHHILY.

Hywmepanus pa3nenos, moapasesoB U MyHKTOB

Paznenbl 10KHBI UMETh MOPSIKOBYIO HYMEPAIMIO B Mpeieiax OCHOBHON YacTu paboThI
U oOo3HauaThCcsl apaOCKuMu HUdppaMu ¢ Toukou (Hampumep, 1., 2., 3. u 1. a.). [logpaznenst
(Oonee 0JHOTO) AOJKHBI UMETh MOPSAKOBYIO HyMEpAaLMIO B Mpeenax Kaxaoro paszaena. Takoi
HOMEp BKJIIOUAeT HOMEp paszieia M TOPSAKOBBI HOMEp MOJpa3jenia, pas/ieieHHbIE B ITON
MOCNeA0BATENbHOCTH TOUKOW (Hampumep, 1.1., 1.2, ... u T. m.). [lyaktel (Gonee omHOrO)
JIOJDKHBI UMETH TTOPSIIKOBYIO HyMEPAIMIO B Mpeennax moapasaena (Hanpumep, 1.1.1., 1.1.2., ... u
T. IL.).
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CchUIKM B TEKCTE Ha Pa3felibl, MOAPA3ACIIbl U MyHKThI BBHIOJHSIIOTCS C UCIIOJIb30BaHUEM
COKpAIlEHHI: pa3.l., MoApas., II.

Nnmoctpanuu

Wnmoctpanun  (ueptexu, Trpaduku, CXembl, AuarpamMmbl, (OTOCHUMKH WM UX
KaueCTBEHHbIE KCEPOKOIIUU) CIEAYET pacrojiaraTh HEMOCPEICTBEHHO IMOCJIE TEKCTa, B KOTOPOM
OHM YIIOMHUHAIOTCS BIIEPBBIC, WIIN HA CIIEAYIONIEH CTpaHUIIE.

WNnnroctpanust 10mKHA MMETh Ha3BaHHME, KOTOPOE pa3MellaeTcss Haja Hel; Mpu
HEOOXOAMMOCTH TIOJI WUTIOCTPAIMEH pacrojiaraloT MOosICHSomuUe AaHHble  ("'TOapUCYHOYHBIN"
TEKCT), KOTOpbI€ BBINOJHAIOTCS mpudrom (M pa3MepoM) OCHOBHOTO Tekcra. Hike
MOJAPUCYHOUYHOTO TEKCTa WILTFOCTparuu (6ojee o1HOH) 0003HaYar0TCs CI0BOM “‘Puc.* kypcuBom
U HyMepyroTcs apabckumu nudpamMu MOPSAKOBOM HyMepamueid B Mpeneiax Bced paboTh
(manpumep. “Puc. 1.”).

Ha Bce wmocTpanuu MOJDKHBI OBITH CChUTKM B TekcTe. CChUIKA HA HIUTFOCTPAIUIO
oopmIsieTcs yKa3aHHEeM ee HOMepa B KPYIJIbIX CKOOKax B COOTBETCTBYIOILIEM MECTE TEKCTa
pacyYeTHO-TIOSICHUTENLHON 3aMMCKH, HarpuMmep, (puc.S), 0e3 MOMOJHUTETbHBIX KOMMEHTAPHUEB,
Takux, kKak "cm.", "Ha ..." M T. II.

Tabnuibr

Hudposoii matepuan Oosbloro o0beMa, Kak MPaBUIIO, JOKEH OQOPMIATHCS B BHIE
Ta0IMI], KOTOPBIE PACcoararoT HEMOCPEACTBEHHO MOCIIe TEKCTA MPHU MEPBOM YIIOMUHAHUHU HIIA
Ha creayroieit crpanune. Ha Bce TaOauIbl JOMKHBI OBITH CCHUIKH B TEKCTE.

Tabmuuer (OGomee OHOM) ciexyeT HyMepoBaTh apaOCKUMHU mHdpamMu MOPSIKOBOM
HyMepalueil B rmpeneiax Bceld paboThl; HOMEp clieyeT pa3MeniaTh B IPaBOM BEpXHEM YIUIy Ha
3aroJIoBKOM Tabmuiel mocie cioBa < Tabmuma® (manpumep, “Tabmuma 1.). B cepenune
CIIEYIOIIEH CTPOKU KYPCHBOM Pa3MEIIaeTcs 3aroJI0BOK TaOIHIIbI.

[lepeuncienus ciaenyer HyMepoBaTh MOPSAKOBONW HyMmepalei apadbckumu mudpamu co
CKOOKOM, Hantpumep, 1), 2), u T. 1. 1 0pOPMIATH CTPOYHBIMU OYKBaMH ¢ a03aIHOTO OTCTYTIA.

dopMyIibl U ypaBHEHUS(COOTHOIICHHS )

CooTHoOIIEHNS BBIACTSAIOTCA U3 TEKCTa B OTJIEIBHYIO CTPOKY (MEXIY IBYMSI CBOOOIHBIMHU
CTPOKaMHU CBEpXYy M CHH3Yy) W HYMEpPYIOTCS TMOpPSIKOBOM HyMepaluel B Tpeaenax Bcei
pacueTHO-MOSICHUTENIFHOM 3amucku apabckumu IudpamMu B KpPYTJIbIX CKOOKax B KpalHeM
MPaBOM IOJIO’KEHUH Ha 3aBepIIaroliell cTpoke cooTHomeHus. Hymeparuu noanexar TOIbKO T€
COOTHOUIEHUS1, HA KOTOPbIE UMEIOTCS CCHUIKU B TEKCTE.

[losicneHrue 3HaYeHWUN CHMBOJIOB W KOHCTAHT MPHUBOAMUTCS HEMOCPEICTBEHHO IO
dbopMynoil B TOW K€ MOCIEAOBaTEIbHOCTH, B KOTOpoi oHU AaHbl B (opmyne. [losicHeHue
KaXXJIOTO AJIEeMEeHTa (JOPMYJIBI JAIOT C HOBOM CTPOKH, @ TIEPBYIO CTPOKY MOSICHEHUSI HAUUHAIOT CO
cinoBa “rae’ 6e3 apoerouns. [TosicHEHUS JOMMHKHBI OBITH MPEACTABIEHBI JIJIsl BCEX UCTOIb3YEMBIX
CHMBOJIOB W KOHCTaHT IIOCJ€ TIEPBOTO HMX HCIOJIB30BaHUS B (opMylie WIM B TEpeyHe
COKpAIIIEHHUH, YCIIOBHBIX 0003HAYEHUIA, CAMBOJIOB, €TUHUI] U TEPMUHOB.

CchUIKM Ha COOTHOIIEHUST O(OPMITSIOTCS YKa3aHUEM X HOMEPOB B KPYIJIBIX CKOOKaX.

CokpaieHus

[Ipu uconp30BaHUM B TEKCTE MaJIOPACTIPOCTPAHEHHBIX COKPAIEHUN MX paciuiudpoBKa
JOJKHA OBITH MPUBEJICHA B TIEPEYHE COKPAICHH, YCIOBHBIX 0003HAYCHH, CHMBOJIOB, €IMHHUI
W TEPMHHOB WJIM HEMOCPEACTBEHHO B TEKCTe. B mocimegHemM ciydae Tiepea  TMEpBHIM
WCIIOJIb30BAaHUEM COKPAIIEHUS TPUBOTUTCS €r0 ToJHAs pacuupoBKa, MOCIE Yero YKa3hbIBAeTCs
CaMo COKpallleHUE B KPYIJIbIX CKOOKaX.

CcbUlKM Ha HWCTOYHMKHM CIIEAYeT YKa3blBaThb MOPSAKOBBIM HOMEPOM IO CIHUCKY
HMCTOYHHUKOB, BBIJICICHHBIM JIBYMS KOCBIMH Y€pTaMU WJIH KBaJIPaTHBIMH CKOOKaMHU.

[Tepeuens cokpalleHuil, yCIOBHBIX 0003HAUYEHUH, CHMBOJIOB, €IMHUIl U TEPMUHOB

[lepeuenr pgOMKEeH pacronaraTbCsi CTOJNOLOM: clieBa B al(aBUTHOM MOPSAIKE
MPUBOJIATCS COKpAILIEHUs, YCIOBHBIE 0003HAUEHUsI, CUMBOJIBI, SUHHUIIBI U TEPMUHBI, a CIIpaBa
— ¥X JeTanbHas pacmudpoBKa.

Cnucok UCOJIb30BaHHBIX UCTOYHUKOB
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Ceenenuss 00 MCTOYHHKAX CIEIAyeT pacrojlaraTh B TOpPSIKE IOSBICHUS CCBUIOK Ha
HMCTOYHHKHA B TEKCTe pabOThl M HyMepoBaTh apaOCKkumu mudpamu ¢ Toukod. CBemeHus o0
yueOHHKaX, YU€OHBIX U METOJMUYECKUX MOCOOUSIX, MOHOTpa(UiX TOJHKHBI BKIIIOYATh B ce0s MX
MoJIHBIE OMOIMorpaduuecKre TaHHbIC.

[Ipunoxenus

[Tpunoxxenus crnegyer oGOpMIATh Kak MNPOAOJDKEHHUE OTYeTaHa €€ TMOCIeIYOIINX
CTpaHMIIAX, pacmojaras UX B HOpPsJAKE MOSABICHHUSA HAa HUX CCBUIOK B TeKcTe padoTsl. Kaxmoe
MPWIOKEHUE JOKHO HAUYMHATHCS C HOBOW CTPAaHUIIBI M MMETh COJAEpKATEIbHBIN 3aroJioBOK,
o(opMIICHHBIH B cepeuHe CTPOKU 0€3 TOUKH B KOHIIE MPONUCHBIMH OYKBaMH BBIOPAHHBIM IS
BCEH MOSCHUTENBHON 3aMUCKU MPUPTOM, KUPHO, HE MOAUYEpPKUBas. B mpaBoM BepxHeM Yrity
HAJl 3ar0JOBKOM IPONUCHBIMU OyKBaMH TEM K€ MIPHU(PTOM JIOJDKHO OBITh HaleyaTaHO CIIOBO
“ITPUJIOXXKEHUE® ¢ mnopsakoBodi Hymepamueid apabckumu  nudpamu  (Hampumep,
“TTPUJIOXXEHUE 2°).

Ecnu Texcr mnpunoxeHuss pa3OUT Ha paszienbl, MOApPa3Aeibl, MYHKTHI, COJIEPKUT
WUTIOCTpAIK, TaOmuipl, (GOpMyIsl W ypaBHEHHS M JAp., K HUM TNPUMEHSIOTCS IpaBHIIa
oopMIIeHHS, HyMEpallul U CCHUIOK, Mpe/acTaBieHHble B moapasa. 5.1-5.9. [Ipu sTom kaxkabiit
HOMEp dJIEMEHTa MPHIIOKEHUS JJOJDKEH HaYMHATHCS co cTpouyHoi OykBwl “II” (Hanmpumep, “Puc.
I12”, “Tabmuna I13”.

TpeGoBanust k oopmieHHIo oT4eTa 0 Ja00paTopHOI pabore

Metoanueckue ykazaHus Ui 00y4yaroIuXxcs Mo MPOX0XKICHHUIO Ja00paTOPHBIX paboT

B xoxme BblnosiHEeHUs 1a00paTOpHBIX padoTa OOydyarolUICs JODKEH YIIyOuTh u
3aKpeNUTh 3HAHMS, NMPAKTHUECKUE HABBIKM, OBJAJEThb COBPEMEHHOM METOAMKONH M TEXHMKOH
HKCIIEPUMEHTa B COOTBETCTBUM C KBAIM(PUKAIIMOHHOM XapaKTepUCTHKOW OOydarouerocs.
Beinonnenue 1abopaTopHbIX paboOT COCTOMT M3 3KCIIEPUMEHTAIbHO-IPAKTUYECKOH, pacyeTHo-
AQHAJIMTUYECKON YaCTed U KOHTPOJIBHBIX MEPOIIPUATHI.

Beinmonnenue 1abopaTopHBIX pabOT OO0yYaromUMCs SIBJISETCS HEOThEMJIEMOM YacTbhiO
U3YYEHUS JUCUUIUIMHBI, OIpeAensieMod y4yeOHbIM IUIaHOM M OTHOCHUTCS K CpPEICTBaM,
00ecreyrBaroOIUM peIIeHUe CIeIyIOIUX OCHOBHBIX 33Jau y 00y4aromerocs:

O NpUOOpETEHNE HABBIKOB HCCIIEJJOBAaHMSI IPOLECCOB, SIBICHUH M OOBEKTOB,
U3y4aeMbIX B paMKaX JaHHOH JUCLUIUIMHBL

O 3aKpeIUICHUE, Pa3BUTHE U ACTAIN3ALUS TECOPETUYECKUX 3HAHUM, MOJYyYEHHBIX HA
JEKLNAX;

U MOJIy4Ye€HUE HOBOM MH(POPMAIUH 110 U3y4aeMOU TUCIUIUINHE;

O npuoOpeTeHne  HaBBIKOB ~ CaMOCTOSATENbHOH  paboTbl ¢ mabopaTOpPHBIM

000pyTI0BaHUEM U TPUOOPAMH.

[ToarotoBky K KaXIoMy JIa0OpaTOPHOMY 3aHSATHIO CTYACHT JIOJDKEH HadaTh C
O3HAKOMJIEHHUSI C TIUIAHOM TPAKTUYECKOTO 3aHATHSA, KOTOPBIM OTpakaeT CoJAepKaHue
MPEJI0KEHHON TeMbl. TiiarenbHOe MPOAYMbIBAaHUE U U3yYEHHE BONMPOCOB IJIAHA OCHOBBIBAETCS
Ha TMpopabOTKEe TEKYIIero Marepuaia JIeKIMH, a 3aTeM U3Yy4eHHs oO0s3aTenbHOl U
JIOTTOJTHUTENIbHON JINTEpAaTyphbl, PEKOMEHJIOBAHHON K JaHHOW TeMe. Bce HOBbIE MOHATHS IO
u3ydaeMoil Teme HeoOXOJMMO BBIYUYUTh HAWU3YCTh M BHECTH B TJOCCAPUH, KOTOPBIH
1e1eco00pa3HoO BECTU C CAMOro Havaja U3y4eHus Kypca.

Pesynbprar Takoil pabOThI JOMKEH MPOSIBUTHCS B CIIOCOOHOCTH CTYACHTa CBOOOIHO
OTBETUTh HA TEOPETUYECKHE BOMPOCHI MPAKTHKyMa, €ro BBICTYIUICHUM W YYacTHU B
KOJUIEKTUBHOM  OOCY)KJIEHUU BOMPOCOB HM3y4aeMOW TEMbI, TMPABUILHOM BBIIOJHEHUU
MPaKTUYECKHUX 3aIaHU U KOHTPOJIBbHBIX PaloT.

B mporiecce moAroTOBKM K MPAaKTUYECKUM 3aHATHSAM, CTyI€HTaM HEOOXOAMMO OOpaTUTh
0co00e BHMMAaHHE Ha CaMOCTOSITEIbHOE M3yUYE€HHE PEKOMEHIOBaHHOW juTeparypsl. [Ipu Bcei
MOJIHOTE€ KOHCIIEKTUPOBAHMS JIEKIMU B HEM HEBO3MOXKHO M3JI0KUTh BECh MaTephall H3-3a

18



JMMHTA ayAUTOPHBIX yacoB. IloaToMy camocrosTenbHas pabora ¢ ydeOHHKaMH, y4eOHBIMU
MOCOOUSIMH, HAYYHOM, CIPAaBOYHOW JIUTEpATypoOl, MaTepHallaMHU TEPUOAMYECCKUX H3JAHUA U
WNutepuera sBisercss Hanbosee d3PPEKTUBHBIM METOIOM MOTYYCHUS JONOTHUTEIbHBIX 3HAHHM,
MO3BOJISICT 3HAYMTENILHO AKTHBU3UPOBATH IIPOIECC OBJIAJCHUS HH(OpPMALMEH, CIIOCOOCTBYET
Oosee TIIy0OKOMY YCBOSHHIO H3y4aeMOro MaTepuaina, pOpMHUPYET Y CTYACHTOB CBOE OTHOIICHUE
K KOHKPETHOH Mpodiieme.

24.5. Meronuveckne yKazaHHs JUISI OOYYAIOIMIMXCSA IO IMPOXOXKICHHIO KYpPCOBOTO
IPOCKTUPOBAHUS/BBINIOJIHEHHUS KYPCOBOH palbOThl (He npedycmompeno yueOHviM HAAHOM NO
OaHHOU OucyuniuHe)

24.6. Meronuyeckre yKa3aHus JJIsl O0YYaIOUIMXCS 110 MPOXOKACHUIO CaMOCTOSTEIbHON
paboThI

B Xxoje BBITIOTHEHUS CaMOCTOSTENBHONW Pa0OThI, OOYUYAIONIUICS BBIMIOIHSAET paboTy 1O
3aJ]aHUI0 M TIPU METOJMYECKOM PYKOBOJICTBE IMpEIoaBaTelisi, HoO 0e3 ero HermocpeICTBEHHOTO
YYaCTHS.

s oOyyaromuxcsi 1mo 3aoyHod (opMe OOYYCHHs, CaMOCTOsITeNIbHAs padoTa MOXKET
BKJIIOYATh B Ce0s KOHTPOJIBHYIO PaboTy.

B mpoiiecce BBIMOIHEHHSI CAMOCTOSITEILHONW pabOThI, y 0Oydaromerocss GopMHUpyeTcs
nenecooOpasHoe IIaHupoBaHuE pabouero BpeMEeHH, KOTOpOe MO3BOJISIET UM pa3BUBATh YMEHUS
Y HaBBIKM B YCBOCHHUU M CHUCTEMAaTH3allMM MPUOOPETACMbIX 3HAHUN, OOCCIICYMBACT BBICOKHIMA
YPOBEHb YCIEBAEMOCTH B TIEpUOJ OOydYeHHs, IIOMOTAeT TOJIYYUTh HABBIKM IOBBIIICHUS
poeCCHOHATIBHOTO YPOBHSI.

MeroauyeckuMH ~ MaTepuallaMH,  HANpaBJSIOIIMMU  CAMOCTOSITENBHYIO — paboTry
00y4arOIUX CSISIBIISTIOTCS:

—  y4eOHO-METOINYECKUN MaTepHall 1Mo TUCIHUILINHE;

— METOJIUYECKHE YKa3aHHUsS MO BBIMOJIHEHUIO KOHTPOJIBHBIX PaboT (Mg 00ydJarommxcst
10 3204HON (hopMe 0OyUeHHs ).

24.7. Metonuyeckue YyKa3aHHS I OOy4arolMXcs MO TMPOXOXKICHUIO TEKYILEro
KOHTPOJISI YCTIEBAaeMOCTH.

Texymuii KOHTPOIb YCIEBAaEMOCTH MpeAycMaTpHUBaeT KOHTPOIb KadyecTBa 3HAHUI
00yJaroIUXCsl, OCYIICCTBIIEMOTO B TEUCHHE CEMECTpa C IIEIBI0 OICHUBAHHS XO0Jla OCBOCHUS
IUCIHTIINHEL

24.8. Metonuyeckue yKazaHus i OOy4YarOIUXCs MO MPOXO0XKIECHUIO MPOMEXKYTOUHON
aTTeCTallnuu.

[IpomexyTouHas  arTectanus  OOydYalOIIMXCS  MpeAycCMaTpUBaeT  OICHHBAHHE
MPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3YyIbTaTOB 00y4YeHMs MO AuciuruiiHe. OHa BKIIIOYAeT B
ce0s.

— 3a4eT — 3TO (opMa OLIEHKH 3HAHUH, TMOTYYEHHBIX OOYYaAIOMIUMCS B XO/€ U3yUCHHS
y4eOHON TUCHUTUIMHBI B 1IEJIOM WJIM TTPOMEKYTOUHas (M0 OKOHYAaHWW CEMEeCTpa) OICHKa 3HAHUN
00ydJaromuMcs 1Mo OTIEIbHBIM pa3fieliaM TUCIUILUIMHBI C aTTECTAllMOHHON OIICHKOM «3a4TeHO»
WJIN «HE 3a4TEHOY.
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Jluct BHECEHUS! U3MEHEHUH B pabouyro MporpaMmy JAUCHUTUINHBI

JlaTa BHECEHUS
M3MEHEHUH U
JIOTIOJIHCHUH.

Iloamnmce BHECHIETO
W3MEHEHHUS

CopaeprxkaHue U3MEHEHUH U JOTIOTHEHUI

JlaTa 1 Ne

IIPOTOKOJIA
3ace1aHusl
Kadeapsl

Iloanuce
3aB.
Kadeapoi
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