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Annoranus

Jucuunnuna «/HepuuanbHble HABUTAMOHHBIE CUCTEMbBI» BXOAMUT B 00pa30BaTEIbHYIO
pOrpaMMy BBICIIETO0 00pa30oBaHUS — MPOTPaMMy CICIHAIUTETA M0 HAMIPABICHUIO TOITOTOBKU/
crnennanbHOcTH 25.05.02 «TexHuyeckas sKCIulyaTallusi MU BOCCTAHOBJIEHHUE JJIEKTPOCHUCTEM U
MUAJIOTAXKHO-HABUTAIIMOHHBIX KOMIUIEKCOB OOEBBIX JIETATEIBHBIX allapaToB » HANpPaBICHHOCTH
«TexHnueckass HKcIyaTaluss W PEMOHT ABUALMOHHBIX 3JIEKTPOCUCTEM U MHJIOTaXXHO-
HABUTAIIMOHHBIX KOMIUIEKCOBY. Jluciuminna peanu3yercs kadenpoit «Nel3».

JlucuuniauHa HaleJaeHa Ha GOpMUPOBAHKE Y BHITYCKHUKA CIIETYIOIIUX KOMITETEHIUI:

[IK-2 «CmocoOHOCTh pa3pabarbiBaTh MaTepUaibl TEXHUYECKOTO TMPEUIOKCHHS,
ABAHIIPOEKTA, SCKU3HOTO IPOEKTA, MAKETA JIETATEIIHOIO aIllapaTa

I1K-11 «CrocoOHOCTH BBIMOIHATH MOJATOTOBKY HayYHO-TEXHUYECKUX OTYETOB, 0030POB,
myOIMKaIuil o pe3ysibTaTaM BBIITOJTHEHHBIX UCCIEI0BAHUI»

[IpenogaBanue AUCHUIUIMHBI MPEAYCMATPUBACT CICAYIOIIHE (QOPMBI OpPraHU3aAlNUU
yueOHOro Impoliecca: JEeKIIH, J1abopaTopHble paboThl, CAMOCTOSITENbHAS padoTa 00y4aroIIerocs.

[IporpamMmmMoit AMCHUIUIMHBI MPETYCMOTPEHBI CIEAYIONINE BUIBI KOHTPOJS: TEKYIIHI
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEKYTOUYHAsI aTTecTalus B hopMe 3a4era.

OO0mast TpyA0eMKOCTh OCBOSHUS JMCIMILIUHBI COCTaBIsET 3 3adeTHBIX eawHmibl, 108
4acoB.

S3bIK 00yUYeHUs 10 AUCIHUIUINHE «PYCCKUH »



1. TlepedeHb MIAHUPYEMBIX PE3YyABTATOB OOYUCHHS 110 JUCIIUILTUHE
1.1. Tlenu npenomaBaHus JUCITUTUTHHBI

HGHBIO npenoaaBaHusl AU CHUILIMHBL

«I/IHepLII/IaJ'IbHBIC HAaBUI'allUOHHBLIC CHCTEMBI»

ABJICTCA IIOJYUCHUC CTyACHTaMU HCO6XOI[I/IMI>IX CBC,Z[CHI/Iﬁ II0 INPHUHOHUIIMAJIBHBIM AaCIICKTaM

MOCTPOCHUA U  aAJIrOpUTMaM

HHCPIUAJIBbHBIX HABUT'aIUOHHBIX CUCTEM

(YHKIMOHMPOBAaHUE ABTOHOMHBIX M  KOMIUIEKCHPOBAHHBIX

1.2. luciunirHa BXOJUT B COCTAaB 4acTH, (popMHUpyeMOl ydaCTHHKAaMH 0Opa3oBaTEIbHBIX
OTHOIICHHH, 00pa3oBaTeIbLHON MpOorpaMMsl Beiciiero oopasosanus (nanee — OI1 BO).

1.3. TlepeueHb IUTAHUPYEMBIX PE3YJILTATOB OOYUEHUS M0 JUCIHUILINHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTataMu ocBoeHus: OI1 BO.

B pesynbrate M3ydyeHus NUCHUILIMHBI OOYYaIOUIMIiCS AODKEH 00JaiaTh CIleTyIOIUMHU
KOMIETSHIMSIMHU WM WX YacTaMu. KoMIeTeHIIMN U HHAUKATOPHI UX JTOCTHXKEHUS MPUBEICHBI B

Tabauie 1.
Ta6ymma 1 — [lepeyeHb KOMITETCHIIMM ¥ HHIUKATOPOB UX JIOCTHKCHUS
Kareropus (rpymnma) Konn Kon n HauMeHnoBaHre HHIUKATOPA JOCTHKEHUS
HaVMEHOBaHUE
KOMIIETEHI[UHA KOMIIETEHI[UHA
KOMIIETEHIINHU
I1K-2.3.1 3HaTh TEHIEHIIUU PA3BUTUS
[1K-2 Criocob6HOCTE JICHIHM P
XapaKTepUCTHK OOPTOBOT0 000PYI0BAHUS
pa3zpabaThIBaTh
MEePCIEKTUBHBIX JIETATEIIbHBIX alapaToB U
MaTepHuabl
CUCTEM ero 00CIyKUBaHUs
TEXHUYECKOTO
[1K-2.3.4 3HaTh TEXHUYECKUE XAPAKTEPUCTUKH U
[Ipodeccuonababie | MPEITOKEHNUS,
MIPUHITUIIBI pa0OTHI CUCTEM OOPTOBOTO
KOMIIETEHIIUH ABAHIIPOEKTA,
000pyI0BaHUS
ACKHU3HOTO MPOEKTA,
MaKeTa I1K-2.3.8 3HaTh OCHOBBI TEOPHUH
TUPOCKOMMMYECKUX U UHEPIUATBHBIX CUCTEM U
JIETATEILHOTO o
MPUHIUI AEHCTBUSA CUCTEM OpPUEHTAIINU
amnmapara
JIETATEIHHBIX alapaToB
[IK-11
CrocoOHOCTD
BBIIOJIHATH
MOATOTOBKY
Hay4HO- I1IK-11.B.1 BnameTs HaBLIKAMU aHAINW3a U
[Tpodeccuonanbuble .
TEXHUYECKUX CHUCTEMaTH3aIu1 HAy4YHO-TEXHUYECKOU
KOMIIETEHITUH

OTYETOB, 0030pOB,
myOIuKaIui mo
pe3yJbTatam
BBITIOJTHEHHBIX
HCCIIeI0BaHUM

uHpopMalun

— MaremaTnka,;
dusnka;

2. Mecro nucuumianHsl B cTpykType OI1
Hucnurnnuaa MokeT 6a3upoBaThCsl HA 3HAHUSX, pPaHee MPUOOPETEHHBIX 00YJarONTUMUCS
IIPYU U3YYEHHUH CIEAYIOLINX AUCIUILINH:

Teopernueckass MEXaHUKA;
Teopus THPOCKONOB U MHEPLUAIBHBIX CUCTEM;
MozenupoBaHHue CHCTEM U ITPOLIECCOB

3HaHMs, TOJy4YEeHHBbIE NPU HU3YYEHUU MaTepuana JdaHHOU

JUCHUITIIINMHBI, MUMCIOT KakK

CaMOCTOATCIIbHOC 3HAYCHUE, TaK U MOT'YT MCITIOJIB30BATECA ITPHU U3YUCHUHN APYIUX JUCHHUILIUH!




— Cucrembl CTa6I/IJII/ISaI_[I/II/I, OpUCHTAlH U HABUT'allUH,
— TexHuueckne Cp€acTBa HaBUT'allX U YIIPABJICHUA BO3AYIIHBIM ABUXKCHUCM,
—I'moGanbHbIE HaBUT'allUOHHBIC CITYTHUKOBBIC CUCTCMBI.

3. OO0BEM U TPYJOEMKOCTh JUCIUILTAHBI
JlanHbie 00 00IIeM 00beMe MUCHHUIUIMHBI, TPYIOSMKOCTH OT/ACIBbHBIX BHIOB y4eOHOM
paboTHI MO TUCHHUILIMHE (M pacipeieieHUue ITOI TPYI0OEMKOCTH 110 CEMECTPaM) MPECTABICHBI B

Tadymue 2.

Tabmuna 2 — O6beM U TPYIOEMKOCTh TUCIUILITMHbI

TpynoeMKocTh 1o

Bun yueGHO# paboThI Bceero cemMecTpaMm
Ne7
1 2 3

Oobwan mpyooemKkocmup OuCyUnIUHL, 3/ 108 3/ 108
3E/ (uac)
H3 nux uacoe npakmuueckoil n0020moeKu 34 34
AyoumopHhuie 3auamus, BCEro 4ac. 51 51
B TOM YHCIIE:

nexmu (JI), (gac) 17 17

npaktudeckue/cemunapckue 3aastus  (113),

(gac)

nabopaTtopHbie paboTs (JIP), (uac) 34 34

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

9K3aMeH, (Jac)
CamocmosamenvHnas paboma, Bcero (dac) 57 57
Buo npomesxcymounoit ammecmayuu: 3auer,
mudd. 3auger, sx3amen (3auer, udd. 3ay, | 3auer 3auer

DK3.*%*)

*k
IIpumedanue: kaHaUAATCKHI SK3aMeH

4. Conepx(aHI/Ie JAUCHUITIIMHBI

4.1. Pacnpezenenue TpyI0€MKOCTH JTUCHUTUIMHEI 110 pa3eiaM U BUAaM 3aHATHMN.

Pa3,[[eJ'IBI, TEMbI JUCHUIIJIMHBI U UX TPYAOCMKOCTD IIPUBCJACHBI B Ta6n1/1ue 3.

Tabnuna 3 — Pa3aensl, TeMbl AMCHUIIIINHBL, UX TPYAOEMKOCTh

Pa3zenbl, TeMbl TUCIUITITHHBL Jlexuma | 113 (C3) - JIP KII CPC
’ (gac) (gac) (gac) (gac) (gac)
Cemectp 7
Paznen 1. [lpuHunuanbHbie OCHOBBI 3 8 4
WHEPLUUAIBHOIO METOIa CUYUCIIEHUS
Pasnen 2. ABTOHOMHBIE IJIaTPOPMEHHBIE 4 8 15
WHepuuagbHble HaBuranuoHHble cuctemsl (MTHC)
Paznen 3. Monenu omrO0oK aBTOHOMHBIX 3 8 15
miatdopmerHbix MTHC
Paznen 4. [IpuHumne! moctpoeHus 6ecnathopMEeHHBIX 4 8 15
MHEPLHAIBHBIX CUCTEM
Paznen 5. Hauanbnas BeictaBka 1 kanubposka MHC 3 2 8
HUroro B cemecTpe: 17 34 o7
Hroro 17 0 34 0 S7




[IpakTudeckass MOATOTOBKA 3aKIIOYaeTCs B  HEMOCPEACTBEHHOM  BBIMOJTHCHHU
oOydJalolmuMuUCs  OMNpelNeleHHbIX  TPYAOBBIX  (YHKIMH,  CBSI3aHHBIX ¢  Oya;yuleit
npodeCCHOHATIBHOMN 1S TETbHOCTBHIO.

4.2. CopnepskaHue pa3/ieioB U TeM JICKIIMOHHBIX 3aHITHH.
Copep:xanne pa3aelioB M TeM JICKIIMOHHBIX 3aHITHIA MIPUBEICHO B Ta0HIIE 4.

Tabnuna 4 — ConeprkaHue pa3JesioB U TEM JEKIIMOHHOTO UK

HOMep pasaciia HazBanwne u COACPpKAHUE Pa3aCIOB U TEM JICKIMOHHBIX 3aHATHI

1 HpI/IHHI/IHPlaJIbeIe OCHOBbI HHEPIHHUAJIIBHOT0 ME€TOAA CHHUC/ICHUSA

WNuepumaneHelii  crmoco0 ompeaeneHuss KOOPAUHAT MECTOTOJIOKEHUS
oObekTta MHepumanbHas HaBUTallMg Ha IJIOCKOH MOBEPXHOCTH.
HaBuramus Ha cdepuueckoit 3emsie. MasTHHK, HE BO3MYIIAeMBIN
yckopenusiMu Touku mnojseca. llepuon Illynmepa. Akcenepomertp.
OcobenHocTH. U3MEPEHUS YCKOpEHHUSI. ®durypa 3emiu.
I'eorpaduueckue KOOPAUHATHI

2 ABTOHOMHBI€ ILUIAT(POPMEHHbIE HHEPIHAIbHbIE HABUTAIIMOHHbIE
cucrembl (MHC)

Bunel koopaunar. Ipunnunel nocrpoenuss MHC. MHC nonyananuru-
gyeckoro tuna. HWHC reomerpuueckoro tuna. Kiaccuduxanus
wiarpopmenabix MHC. YpaBHeHus, pyHKIMOHATIBHBIE M CTPYKTYPHBIC
cxembl MTHC.

3 Mopenu omndok aBTOHOMHBIX M1aT(opmennsix MHC

Metonuku nonmyueHuss mozeneir ommobok MHC. Metonudeckue u
WHCTpyMeHTaIbHBIE cocTaBismomue omubok WMHC. Vpauenus
OIMOOK WHEPLHATbHBIX HAaBUTAIIMOHHBIX cucTeM. OmpeneneHue mnpu
oMot MHC opuenTtanmu kopiyca oObeKTa.

4 IpuHnunb1 nocrpoeHust 6ecaaTGPOPpMEeHHBIX HHEPUHAIbHBIX
cucrem (BUHC)

BUHC c¢ akcenepomerpamu u [AYC. BUHC c¢ yrmamm Oiinepa-
KpeutoBa. BMHC ¢ HampaBiasionMMu KOCHHYycamMH Y paBHEHHE
IIyaccona KBarepuuonsl. KBarepunonnsle Matpuibl. Knnematuueckoe
ypaBHEHHWE g KBaTepHWoHa. Awnamm3 amroputmoB BUHC.
Crpyxrypnsie cxembl BUHC. Monenuposanue padorst BUHC.

5 HavanbHasi BbICTaBKa, KOppekuus U kaanoposka NHC

Mertoap! HauanbHOM BhICTaBKM OOIast MTOCTAHOBKA 33J]aul KOPPEKIIHH.
Kpatkuii 0030p MeETOOB ONTUMAJBHOTO M  CYOONTHMAIbHOIO
OLICHUBAHMs  JIMHEHHbIX  cucteM. KammOpoBka H  BBICTaBKa
WHEPLUATbHBIX  HABUTAMOHHBIX  cuUcTeM.  OCHOBHBIE  BUIbBI
HaBUTAIIMOHHOW WH(OPMALIUHU, JOMOJIHUTENFHOW IO OTHOIIEHUIO K
nHepuuanbHOU. @OPMUPOBAHNE CUTHAJIOB KOPPEKIIUH.




4.3. Tlpaktuyeckue (CeMUHAPCKUE) 3aHITHS

Tembl mpakTUUECKUX 3aHATHI U UX TPYJOEMKOCTh IPUBEIEHBI B TAOIHUILIE 5.

Tabmuua 5 — [IpakTuyeckue 3aHATHS U UX TPYJOEMKOCTb

N3 Hux Ne
Ne | Tembl npaktrnueckux | DOpMbI IPaKTUUYECKUX | TPyIOEMKOCTh, |IPAKTUYECKOU |pa3jieiia
/1 3aHSATUN 3aHATUN (gac) MMOATOTOBKH, | THUCITHII
(dac) JIUHBI
Y4eOHbIM MJIAHOM HE MPEyCMOTPEHO
Bcero
4.4, JlabopaTopHbIEC 3aHATHS
Tembl 1a00paTOPHBIX 3aHATHIA U X TPYJOEMKOCTb IPUBEACHBI B TA0IUIIE 6.
Tabnuna 6 — JlabopaTropHble 3aHATHS U UX TPYJOEMKOCTh
W3 maux Ne
No TpynoeMKoCTh, | MPaKTUYECKOH | pas3zena
HaunmenoBanue 1abopaTopHbIX paboT pyA - [ 1P pasi
/11 (gac) MOJATOTOBKH, | JUCITHII
(dac) JINHBI
Cemectp 7
1 | DkcriepuMeHTanbHasE  OIEHKH  CMEIICHHM 4 3
nynert Y9 Ub BUVM nwa IVC
2 W3ydeHne TUCKPETHBIX aITOPUTMOB 3a7auu 4 3
«rpy0oii» HauvanbHOM BeicTaBku BUHC Ha
AyC
3 KamepanbHas o0paboTka JAHHBIX 8 4
cTeHaoBeIXx HcnbpliTanudi HMb wa JII' 1o
JTUCKpeTHBIM anroputMmam padotst BUHC ¢
ucnoibp3oBaHueM nakera Matlab (Simulink)
4 UccnenoBanne Moaenu WHEPIUATHHOTO 4 1
MOCTPOUTENST BEPTUKAIIN
5 Uccne 4 2
TOBaHKE JeMI(UPOBAHHBIX PEKUMOB
WHEPIUATBHOTO MTOCTPOUTEIISI BEPTUKAIIH
6 Hccnenosauue omrnboK aBTOHOMHOM 4 3
m1aTGopMeHHON HNHC METOJ0M
MOJICITUPOBAHUS
/ HccnenoBanne  ommOOK  KOMIUIEKCHOM 6 4
NHC ¢ xoppekuuei 1o ckopocTu
Bcero 34

4.5. KypcoBoe nMpoeKTUpoBaHUE/ BHITOTHEHUE KYPCOBOM PabOThI

VY4eOHbBIM MJIAaHOM HE TPEAyCMOTPEHO

4.6. CamocrosiTenpHas paboTa 00yJaronuxcs
Bunsl camocTosTensHON paboOThI M €€ TPYIOEMKOCTh MPUBEIEHBI B Ta0nuLe 7.




Tabmuua 7 — Bugsl caMoCcTOsTeNTbHON PabOTHI U €€ TPYIOEMKOCTb

. Bcero, | Cemectp 7,
Bun camocrosiTensHO#M paboThI
qac yac
1 2 3
W3ydeHue TeopeTHUecKoro MmaTepuania
40 40
nucuuruael (TO)
Kypcooe npoektuposanue (KII, KP)
Pacuerno-rpaduueckue 3ananus (PI'3)
Brimonaenue pedepara (P)
[ToaroroBka K TeKyIeMy KOHTPOJIO
ycneBaemoctu (TKY)
Jomamnee 3amganne (/13)
KonTponbubie pabotel 3a04HNKOB (KP3)
IToaroroBka K MpoOMeEXyTOUHOU 17 17
atrecrauuu (I1A)
Bcero: 57 57

5. IlepeuyeHnb y4eOHO-METOAMYECKOTO OOSCTIICUCHUS
JUISL CAMOCTOSITEIIbHOU PabOThI 00YYArOIIUXCS IO TUCIUIUTHHE (MOJIYJIIO)

Y4eOHO-METOIMYECKUE MAaTEPHAIbI JIJISI CAMOCTOSITEIIBHONH PabOThl OOYYArOIIMXCSl YKa3aHBI B
ma. 7-11.

6. IlepeueHb MeYaTHBIX U ANEKTPOHHBIX YUE€OHBIX U3TaHUN
[lepedyeHb neUaTHBIX U DJEKTPOHHBIX YYeOHBIX M3/IaHUH MPUBEIEH B TaOIUIE 8.
Tabnuua 8— [lepeyeHb Me4YaTHBIX U AJIEKTPOHHBIX YUEOHBIX U3AaHUMN

Mudp bubnmorpaduyeckas ccoiika / URL ampec Konunuectso
9K3EMILISIPOB B
ouoInoTeKe
629.7 WuepuuanbHbIe CUCTEMBl HABUTAIUNA. ABTOHOMHBIC 49
DY

rmatdopMmerHbie cucteMsl [ Tekct] : nexiuu /
Cesepos JI.A., Ca3zonoB A.B. ; JleHuHrp. uu-t
aBsuarl. mpudopocrpoenus. - JI. : [0. u.], 1983. - 56

C.
629.7.05 Teopus nHepuuaNbHON HaBUTallMU. ABTOHOMHbBIE 2
A65 cuctemsl / B. JI.Auapees. - M.: Hayka, 1966. - 579
C.

Marsees B.B. MHepunanbHble HaBUTAllMOHHBIE
cuctembl: YuebHoe nocobue. U3n-so Tynl'VY,
2012.-199 c.

http://www.twirpx.com/file/1102702/

WNHepuuanbHble HABUTAIIMOHHBIE CUCTEMBI MOPCKHUX
o6wsexToB. JIykpsaoB J.I1., Cynoctpoenue. 1989. -
184 c.,

http://seatracker.ru/viewtopic.php?t=422

629.7 OcHOBBI OCTpOCHUS OecTuIaT(OPMEHHBIX 1




M 33 WHEPIMATbHBIX HABUTAIIMOHHBIX CUCTEM: YIeOHOE
nocobue / B. B. Matsees, B. SI. Pacrionios ; pex. B.
4. Paconos ; 'HII P® - THWI
"Dnexrponpudop". - Hayd. u3a. - CII6. : U3a-Bo
['HIT P® - ITHUUA "Bnextpornpudop”, 2009. - 278 c.

629.7 MukpocucTeMbl OpUEHTAITUN OCCTTMIIOTHBIX 6
M 59 netaTenbHBIX anmapaTtoB [Tekct]/ P. B. Ananyes [u
ap.] ; pea. B. 4. Pacnonos. - M.
Mamunoctpoenue, 2011. - 184 ¢

621.396.9 Anyunn O.H., Emenssaues .. 3
AT3 HNuTerpupoBaHHbie CUCTEMbl OPUEHTALIMHN 1
HABUTALUU JISI MOPCKHUX MOABUKHBIX OOBEKTOB.
Cankr - [letepOypr, M3naTenbcTBO
"T"ocynapcrBennsiii Hayunstit Llentp Poccuiickoit
®enepanun",1999 rox - 357 crp.

http://www.twirpx.com/file/126419/

629.76/.78 Cenesnes, B. II.  OcHOBBI KOCMHYECKOM 18
C29 napuranuu [ Texcr] / B. I1. Cene3nes. - 2-¢ us .,
uctp. - M. : IUBPOKOM, 2012. - 479 c.

629.7.05 Teopus nHEpLUUANbHON HABUTALIUU. 4
A65 Koppektupyemsie cucremsl [ Tekcer] / B.
H.Aunpees. - M. : Hayka, 1967. - 647 c.

7. IlepeueHb 37IEKTPOHHBIX 00pPa30BaTENbHBIX PECYPCOB
MH(POPMALIMOHHO-TEIEKOMMYHUKAIIMOHHOH ceTn « HTepHeT»

[lepeuens AIIEKTPOHHBIX o0Opa3oBaTeNbHbIX pecypcoB MH(pOpPMaLOHHO-
TEJIEeKOMMYHUKAaMOHHON ceTu «MHTepHeT», HEOOXOAUMBIX JJII OCBOCHHUS JUCLHIUIMHBI
npuBeseH B Tabmuie 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX OOpa30BATEIBHBIX PECYPCOB HH(POPMAIMOHHO-
TEJIEKOMMYHUKAaMOHHOM ceTH «HTepHeT»

URL anpec HanmenoBanue
http://www.gningi.ru/index.php/publications/navigation- Kypuan "HaBuramus u
and-gidrographiy runporpadus"
http://avia.tgizd.ru/ XKyphan "ABuakocMu4yecKkoe

npubopocTpoeHue”
http://www.mai.ru/science/trudy/published.php Kypnan "Tpynst MAN"

8. Ilepeuens MHGOPMAITMOHHBIX TEXHOIOTHIA
8.1. [lepevyeHp MPOrpaMMHOTO OOECIICYCHHsI, HCIIOB3yeMOTO TIPH OCYIIECTBICHUH
00pa30BaTeNbHOTO MpoIiecca MO TUCIUTUIUHE.
[TepeueHs UCTIOIB3YEMOT0 TPOTPAMMHOTO OOECTICUeHUs TTpeicTaBiieH B Tadsmire 10.

Tabmuua 10— Ilepedyens nporpaMMHOro o0ecTieYeHHs

Ne /1 HanmenoBanue

He npenycmorpeno




8.2. Ilepeuenp UH(POPMALOHHO-CIIPABOYHBIX CUCTEM,HCII0JIb3YEMBIX npu
OCYIIECTBJICHUH 00pa30BaTEILHOTO MpOoIiecca Mo AUCIUIIITHHE

[lepeyeHp HCMONB3yeMbIX HH(POPMALMOHHO-CIIPABOYHBIX CHCTEM MPEJCTABICH B
Tabymue 11.

Tabmuna 11— Ilepedyens HHPOPMALIMOHHO-CITPABOYHBIX CHCTEM

Ne i/t Haumenosanue

He npenycmorpeno

9. MarepuaiabHO-TeXHHUYECKas 0a3a
CoctaB  MaTepUAIIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW Ui  OCYIIECTBIICHUS
00pa30BaTeNBFHOrO MpoIiecca Mo AUCHUIIMHE, TPEACTaBIcH B Tabuuiel 2.

Tabmuna 12 — CoctaB MaTepHaIbHO-TEXHUUYECKON 0a3bl

. . Howmep
HammeHnoBaH#e cocTaBHOW YacTH MaTepUAIbHO-TEXHUIECKON
Ne /it ayIuTOpUu
6a3bl
2 MynbTuMeauitHas JeKIMOHHAs Ay AUTOPHUSL 13-04
JIuCTuIeiHBIN KI1acc 13-03B

10. OueHouHble cpeACTBa Uil IPOBEICHUS TPOMEKYTOUHOM aTTEeCTAIIH
10.1. CocTaB OIICHOYHBIX CPEICTBAJS MPOBEACHUS IPOMEKYTOYHOH aTTeCTAI[UH
oOyJaromuxcs Mo AUCUUIUINHE MPUBEAeH B Tabnuue 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB JIJIsl IPOBEACHUS MPOMEKYTOYHON aTTeCTaIluU

Bug HpOMe)KYTOQHOﬁ aTTeCTallun Hepequb OILICHOYHLIX CPCACTB

3auer Crincox BONpocoB

10.2. B kadecTBe KpUTEpUEB OICHKH YpOBHSA C(HOPMHUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMucs MpUMEHseTcsl 5-0ajuipHas IIKajla OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIMH, KOTopas npuBeaeHa B Tabnuie 14. B Teyenune cemectpa MOXKET MCIOJIB30BATHCS
100-0annpHast ~ mKajga  MOJXYJIBHO-PEUTHMHTOBOM  CHUCTEMbl ~ YHUBEpCUTETa,  IpaBHIa
HCIIOJIb30BaHUsl KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Tabnuna 14 —Kpurtepun onieHKH ypoBHS c()OPMHUPOBAHHOCTH KOMIIETEHIIUIN

Or1eHKa KOMITETEHITUH

Xapakreprucrrka chOpMUPOBAHHBIX KOMIIETEHIIAN
5-0ayupHas mIKana P P (bopmp

— oOyyaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJI IPOTPAMMHBII
MaTepua;

— YBEPEHHO, JIOTUYHO, I1OCIIEI0BATEILHO U TPAMOTHO €0 M3J1araer;

— ONUPAsACh HA 3HAHUS OCHOBHON W JIOMOJHHUTENBHOH JHUTEPATYpHI,

«OTIIMYHOY J
GatTeHOY TECHO MPHBS3BIBACT YCBOCHHBIC HAYYHBIC IMOJIOXKEHHUS C MPAKTHISCKOM
JIESITEIILHOCTHIO HAIPABJICHHS;
— yMeTno 000CHOBBIBAET U apTYMEHTUPYET BBIIBUTAEMBIE UM UJIEH;
— JIeJIaeT BBIBOALI H 000OIIEHHUS;
— cBOOOJTHO BIIQJICET CHCTEMOM CIIeMaTN3NPOBAHHBIX TTOHSITHH.
— 00yJaromuics TBEPIO YCBOWII MPOTPAMMHBIA MaTepHall, TPaMOTHO U
M0 CYIIECTBY W3JIaraeT ero, ONupasch Ha 3HAHUS OCHOBHOMU
JIUTEPATYPHIL,
«XOPOIIO» PaTyprl, .
— HE JIOMYCKAET CYIIECTBEHHBIX HETOYHOCTEHH;
«GayYTEeHO)

— YBSI3BIBACT YCBOCHHBIC 3HAaHUSA C IPAKTHYECKOH JAEATEIbHOCTBHIO
HallpaBJICHUS,
— apryMEHTUPYET Hay4YHbIE [TOJI0KEHNUS,




OI1reHKa KOMIIETEHITN

5-0ayuipHad IIKaIa

XapaxrepucTuka chpopMUPOBAHHBIX KOMIETEHII

— JIeJIaeT BBIBOJIBI U 000OIEHMUS;
— BJIAJIEET CUCTEMOM CIIECIUATU3UPOBAHHBIX TTOHSATHA.

— 00y4Jaromuiicss yCBOMJI TOJIBKO OCHOBHOHM NMPOrpaMMHBIM MaTepual,
II0 CYHIECTBY M3JIaracT €ro, ONMpasch HA 3HAHUSA TOJIBKO OCHOBHOMU
JUTEPATYPBI;

— JIONyCKaeT HeCYIIECTBEHHBIE OIMOKN U HETOYHOCTH;

«yJIOBJIETBOPUTEIILHO) o
GATTCHON — WCTBITHIBAET 3aTPYAHEHHUS B INPAKTUYECKOM IMPUMEHECHHHM 3HAHUM
HaIpaBJICHUS;
— c1abo apryMeHTHPYET HayIHbIC MTOJI0KEHNS,
— 3aTpyAHseTcs B (OpMYyITUPOBAHUN BHIBOJIOB i 0000OIICHUI;
— YAaCTHUYHO BJIAJICET CUCTEMOM CHEIIMATN3UPOBAHHBIX OHSITUH.
— oOyyaroluiicss He YCBOWJ 3HAYUTENbHOM 4YacTh MPOrpaMMHOTO
Marepuaa;
— JIOTYCKAaeT  CYIIECTBEHHbIE  OMMUOKKM W  HETOYHOCTH  IIPH
«HEYIOBJIETBOPUTEIILHOY
paccMOTpEeHHH MTPOOJIEM B KOHKPETHOM HaIPaBIICHUY;
«He 3a4TCHO)

— MCHBITHIBACT TPYAHOCTH B MIPAKTUUECKOM NIPHUMEHEHUH 3HAHHIA;
— HE MOXKET apryMEHTUPOBATh Hay4YHbIEC MIOJI0KEHUS;
— He QOpPMYJIUPYET BHIBOAOB U 000OLIECHUI.

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

Ta6muma 15 — Borpocs! (3amaun) 115 2K3aMeHa

Ne /it [Tepedyens BompocoB (3a1a4) 115 IK3aMeHa Koz
UHIMKaTopa
Y4eOHbIM IIAHOM HE MPEAYCMOTPEHO
Bomnpocs! (3agaun) muis 3adera / nug¢. 3auera npeacrapieHs! B Tabnuue 16.
Tabmuna 16 — Bonpocs! (3agaun) mis 3adera / qudd. 3adera
Kon
Ne /it [Tepeuyens BompocoB (3amayu) mist 3adeta / nudd. 3auera HHKATOPA
1 1. WueprmanbHBIi cOco0 ONpeaesieHus] KOOpIUHAT [IK-2.3.1
MECTOMNOJI0KEHUS 00BEKTA.
2. VHepumanbHas HABUTAIUS HA TUIOCKOW TTOBEPXHOCTH.
3. Hasuramwms Ha chepudeckoid 3emiie.
4. MasTHUK, HE BO3MYIIaeMbIil YCKOPEHUSIMH TOUKHU
Io/iBeca.
5. Ilepuop lynepa.
6. Axcenepomerp. OCOOCHHOCTH. U3MEPEHUS YCKOPEHHSL.
@urypa 3emiu.
7. Teorpaduyeckue KoopauHaThl. Buel KoopanHAaT.
8. Tlpwunanmms moctpoenust MHC.
9. MHC nonyaHalMTHYECKOTO THIIA.
10. UHC reomeTprueckoro Tuma.
11. Knaccudukanus mnatpopmennsix MCH.
12. YpaBHeHus, pyHKIIMOHAIBHBIE U CTPYKTYPHBIE CXEMBI
NHC.
13. TTpuntumnel mocTpoeHus 6ecaaTGopMeHHbIX




unepimansueix cucteMm (BMHC)

14. BUHC c akcenepomerpamu u Y C. BUHC ¢ yrnamu
Ditnepa-Kpsuiosa.

15. BUHC ¢ nanpaBisiomyuMu KOCHHYCaMH

16. Ypasuenue Ilyaccona KBarepunonsl. KBarepHuonHsie
MaTpHIbIL.
17. KunemaTtnueckoe ypaBHEHUE /7151 KBATEPHHOHA.

2 18. Monenu ommbOok aBTOHOMHBIX T1aTdopmeHHbix MTHC IIK-2.3.4

19. Metonuku nosryaenus moaeneit omubox MHC.

20. MeTrouyeckre 1 HHCTPYMEHTAIbHBIE COCTABIISIONINE
omun6ok MHC

21. YpaBHEeHHs OIIMOOK MHEPIIMATIbHBIX HABUTAI[HOHHBIX
CUCTEM.

3 22. Anamu3 anroputmMoB BUHC. CTpykTypHBIE CXeMBbI 1IK-2.3.8
BUHC. Mogenupoanue padotst BUHC.

23. HauanpHas BeIcTaBKa, Koppekius u kanuoposka MHC

24, MeToabl HaYaIEHOUN BBICTaBKH
OO6111ast MTOCTaHOBKA 3aJ1a4l KOPPEKITHH.

4 25. Kparkuii 0630p METO10B ONITUMAJILHOTO U IIK-11.B.1
CyOONTHMAaJIBHOTO OLICHUBAHHUS JIMHEHHBIX CUCTEM.

26. KanmnOpoBKa 1 BEICTaBKa HHEPIIUATBHBIX
HABUTALIMOHHBIX CUCTEM.

27. OCHOBHBIE BH/IbI HABUTAIMOHHOW HH(POPMALINH,
JIOMIOJTHUTEIBHOM 110 OTHOIIEHUIO K MHEPIIMAIbHOM.

28. ®opMupoBaHHE CUTHAIOB KOPPEKIIHH.

[lepeuenr TeM [N KypCOBOTO TMPOEKTHPOBAHUS/BBIIIONHEHUS KYpCOBOW pabOTHI
MpeICTaBICHBI B TabwmIe 17.
Tabnuna 17 — Ilepeyers TeM Juist KypcOBOTO POEKTUPOBAHMSI/BBITIOHEHUSI KYPCOBOM pabOTHI

Ne /i [TprMepHBIii TepeueHb TeM sl KypCOBOTO MTPOEKTUPOBAHUS/BBINIOIHEHUS
B KypCOBOH paboThI

Y4eOHbIM MJIaHOM HE PEIYCMOTPEHO

Bompocsl 111 mpoBeneHHsT TPOMEXKYTOYHOM arTecTallii B BHUJIE TECTUPOBAHUS
IpeJICTaBICHBI B Ta0wmie 18.

Tabnuua 18 — [IpumepHbIii epeueHb BOIIPOCOB JJIsi TECTOB

Kon

Ne n/m [IpuMepHBIii epedeHs BOIIPOCOB ISl TECTOB
WHJIMKAaTOpa

He npenycmorpeno

[lepeueHb TeM KOHTPOIBHBIX PabOT MO MUCHUIUIMHE OOYYAIOIIUXCSl 3a09HON (hOPMBI
00ydYeHusI, IpeJICTaBICHbI B Ta0mie 19.

Tabmuua 19 — I[lepeueHb KOHTPOJIBHBIX paboOT

No /it [TepeyeHp KOHTPOJIBHBIX PAOOT

He npenycmorpeno

a. Meroanueckue MaTepHuabl, ONPEASISIONINE IPOLEAYPbl OLIEHUBAHUS MHAUKATOPOB,
XapaKTepU3yloIMX d3Tanbl  (OPMUPOBAHMUS KOMIIETEHLHUH, COAep)KaTca B  JIOKAJIbHBIX




HOpMaTUBHBIX akTax ['YAIL pernaMeHTUpYIOMMX MOPSAOK U IPOLEYpPY MPOBEACHUS TEKYILErO
KOHTPOJIS YCIIEBAEMOCTH M ITPOMEKYTOUHOM aTTecTaruu odoyqaronuxcs 'Y ATL

11. Metoauueckue yKka3aHus JUIsl 00y4JaroImuXcs 0 OCBOCHHUIO AUCITUTLIHHBI

11.1. Meroaudeckue yKazaHus IS OOYYarOUIUXCS [0 OCBOCHHIO JICKIIMOHHOTO
MaTepuaia.

OCHOBHOE Ha3HAYEHME JICKIIMOHHOIO MaTepuaia — JIOTHYECKH CTPOWHOE, CUCTEMHOE,
riyOOKoe W SICHOE HW3JIOKEHHE ydeOHOro marepuana. HasHadeHune COBpEMEHHOM JIEKIMHU B
paMKax IUCHMIIIMHBI HE B TOM, YTOOBI MOJyYUTh BCIO MH(OPMAIUIO 110 TEME, a B OCBOCHHU
dyHaaMeHTaNbHBIX TPOOJIEeM JUCHMIUIMHBI, METOJOB HAyYyHOTO IIO3HAHMSA, HOBEWUIINX
JOCTHO)KEHUH Hay4yHOH MbIciu. B yueOHOM mporecce JIeKIUs BBINOIHAET METO0JI0IMUYECKYIO,
OpraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIUH. JIEKIMs pacKpbIBaeT MOHATUHHBIN anmapar
KOHKpETHOW o0siacTH 3HaHusA, €€ mpoOseMbl, JAaeT LeJbHOE NPEACTaBIEHUE O AUCLUILIMHE,
MIOKA3bIBAET B3aUMOCBS3b C APYTUMU AUCLUIIIIMHAMM.

[Inanupyemble pe3yabTaThl IPH OCBOEHUH 00yYaroKUMUCS JIGKIIMOHHOTO MaTepuaa;

— TIOJy4YEHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBSA3aHHBIX 3HAaHUH, YpPOBEHb
KOTOPBIX OIPEIEISIETCS LEIEBOM YCTAHOBKOM K Ka)K/10M KOHKPETHOU TEME;

— TIOJIyY€HHE OIbITa TBOPUECKOI pabOThl COBMECTHO C IPENOJaBaTEIeM;

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

— TOsBJIEHHE HEOOXOIMMOT0 HHTEpEeca, HEOOXOAMMOTO IS CAMOCTOSITEIEHOW PadOTHI;

— TOJy4YyeHUE 3HAHUU O COBPEMEHHOM YpPOBHE pAa3BUTHS HAyKM U TEXHUKU U O
IIPOrHO3€ UX Pa3BUTHsI HA OJIMKalIIne Tobl;

— HayuyuTbCs METOJUYECKH oOpabaTbiBaTh MaTepuan (BbIACIATH TJIaBHBIE MBICIU U
MOJIOKEHHS, TPUXOAWTh K KOHKPETHBIM BBIBOJAM, TMOBTOPATH WX B  Pa3IMYHBIX
bopmynupoBKax);

— TOJy4YeHHE TOYHOIO NOHMMAaHHUS BCEX HEOOXOAUMBIX TEPMUHOB U TIOHSATHUH.

JIekuMOHHBI MaTepual MOXET CONPOBOXKIATbCA JIEMOHCTpaluuend CIaioB H
UCMOJIb30BAaHUEM DA3aTOYHOI0 MaTepuallia IpH MPOBEIEHUH KOPOTKHX JTUCKYCCHH 00
O0COOEHHOCTSX MPUMEHEHHUSI OT/AETbHBIX TEMATUK I10 TUCHUIUINHE.

CrpyKTypa npe1ocTaBlIeHUs JEKIIHOHHOTO MaTepuaa:

—  M3JI0’KEHHE TEOPETUYECKUX BOIIPOCOB, CBSI3aHHBIX C pacCMaTpuBaeMOil TEMO;

— ONHCaHME€ METOJ0OB U  aJrOPUTMOB, NPHUMEHSEMBIX B  COBPEMEHHBIX

WHTETPUPOBAHHBIX CUCTEMaX OPUEHTAIINY M HaBUTAIINH;

—  JIEMOHCTpAIHs IPUMEPOB NOCTPOSHUS UHTETPUPOBAHHBIX CUCTEM;

— 000011eH1E U3TI0KEHHOTO0 MaTepHuaa;

— OTBETHI Ha BO3HHUKAOIIME BOMPOCHI 10 TEME JIEKLIUH.

11.2. Meroauueckue yKazaHusl Il OOYYarOIUXCsS MO BBITIOJHEHUIO JT1a00PATOPHBIX
pabor

B xone BeimonHeHus 1a0OpaTOpHBIX pPAadOT oOOydaromUiCs MAOKEH YIIIyOUTh H
3aKpENUTh 3HAHUS, NMPAKTUYECKUE HABBIKM, OBJIAJETh COBPEMEHHOW METOIMKONM M TEXHUKOU
HKCIIEPUMEHTa B COOTBETCTBUM C KBAIM(PUKAIIMOHHON XapaKTepUCTUKOW 00ydaromerocs.
BrimonHenue mabopaTOpHBIX pabOT COCTOUT M3 IKCIEPUMEHTAIbHO-TIPAKTUYECKOH, pacyeTHO-
AQHAJIUTUYECKON YaCTe U KOHTPOJIBHBIX MEPOITPUATH.

BrimonHenue 51ab0paTopHBIX padOT OO0y4aromMMCs SIBISIETCS HEOTHEMJIEMOH YacThIO
U3y4eHHs] JUCLMIUIMHBI, OINpelenseMoil ydeOHbIM IUIAHOM, U OTHOCUTCS K CpEICTBaM,
00eCTeynBarOIIUM PEIICHUE CIIeTYIOIUX OCHOBHBIX 3a/1a4 00y4aroIerocs:



— TpuoOpeTeHHe HaBBIKOB HCCIEAOBAHUS MPOIECCOB, SBICHUH U OOBEKTOB,
U3y4aeMbIX B PAMKax JIaHHOW JUCIHILTHHBI;

— 3aKperuieHHe, Pa3BUTHE W JETAIM3AlHS TEOPETUYCCKUX 3HAHUW, TOJYyYCHHBIX Ha
TICKITUSX;

—  IOJIy4eHHE HOBOW MH(OPMAIUH 110 U3y4aeMOU JHUCIUTLINHE;

— T[pPHOOpETCHHWE  HABBIKOB  CaMOCTOSTEIBHOH  paboThl ¢ J1abOpaTOpHBIM
000pyI0BaHUEM U MPUOOPAMH.

3ananue U TpeOOBaHMS K IPOBEJICHUIO JIAOOPATOPHBIX PaboT

JIaGoparopHble pabOTHI MPOBOJSATCS C HCIOJB30BAHUEM METOJAMYECKOTO Marepuaia U
BapHaHTa UCXOIHBIX JaHHBIX, IPEJCTABICHHBIX MPENOaBATEIICM.

CrpykTypa u dhopma oTueTa 0 1a60paTOPHOU padoTe

OTuer MOKEH BKIIOYATh I€Jb pPa0OThl, OCHOBHBIE TEOPETHYECKUE TIOJOKCHUS,
WCXOJIHBIC JTAHHBIC, MIPEICTABIICHHBIC TIPEIIOAaBaTelIeM, Pe3yIbTaThl pacyeToOB (CXeMBbI, rpadukwy,
1 poBOE pe3yNnbTaThl), BEIBOJIBI 110 paboTe.

TpeboBanus k oopmIIEHHIO OTYETa 0 Ja00paTOPHOU padoTe

Otuer o JsaboparopHoil paboTe MJODKEH OBITh OQOPMICH B COOTBETCTBUU C
TpeOOBaHUSAMU I'OCT 7.32 - 2017 IIPEACTABICHHBIMU Ha caire
http://guap.ru/guap/standart/titl_main.shtml. TutyneHbiii nucT MabopaTopHOl PabOTHI JOIKCH
ObITh O(GOpPMIICH B COOTBETCTBHH C TpPEOOBaHUSAMH, NPCICTABICHHBIMH Ha  caiTe
http://guap.ru/guap/standart/titl_main.shtml

11.3. Meroauueckue YKa3aHUS TUTS oOyuaromuxcs 1o MIPOXOK/ICHUIO
CaMOCTOSITENIbHOM pabOThI

B Xoze BBITIOJIHEHUSI CaMOCTOSITEIBHON PabOThI, O0YYAIONIUIICS BBIMOJIHACT PabOTy O
3JIaHUI0 M TIPH METOJMYECKOM PYKOBOJICTBE IMpEToaBaTelisi, HO 0€3 ero HemocpeJICTBEHHOTO
y4acTusl.

st oOydaronuxcst 1Mo 3a04HOM (opme oOydeHHs, CaMOCTOSITeNIbHas paboTa MOXKET
BKIIIOUATh B ce0s KOHTPOIBbHYIO paboTy.

B mporiecce BBITTOIHEHUSI CaMOCTOSITEIBLHOM paboOThI, y 00ydaromerocss (popMUPYETCs
1enecoo0pa3Hoe IIaHUPOBaHUE pabodero BpeMeHH, KOTOPOe MO3BOJSET UM Pa3BUBATh YMEHUS
U HaBBIKA B YCBOGHHWW M CHCTEMATH3alMU MPUOOPETaeMbIX 3HAHHWM, 00ECTICUNBAET BBICOKHI
YPOBEHb YCIEBAEMOCTH B TMEPHOJ OOY4YEeHHs, TMOMOTaeT NOMYyYUTh HABBIKA TOBBIIICHUS
MpoQeCCHOHAIBHOTO YPOBHSI.

MetoauyeckumMi ~ MaTepuaiaMH,  HAMpaBJSIONIMMH  CaMOCTOSITENbHYIO  paboTy
00yJaroUX CSASBIISIOTCS:

—  y4eOHO-METOAMYECKH MaTepHal Mo JUCIHUILINHE;

— METOJMYECKHE YKa3aHUS IO BHIMOTHEHUIO KOHTPOJIBHBIX pa0oT (A1 00ydaromuxcst
10 3204HOU (hopMe 0OyUeHHs).

11.4. Meronuyeckue yKa3aHus AJis1 O0y4JaIOUIUXCs 0 TPOXOKICHUIO TPOMEKYTOUHON
aTTeCTalluH.

[IpomexyTounas  arrectanus  OOydYalOIIUXCS  MpeAyCMaTpUBaeT  OICHHBAHHE
MPOMEKYTOUHBIX ¥ OKOHUYATEIBHBIX PE3YIHTATOB OOYUEHHMsI TIO0 JTUCHUILIMHE B (popMme 3auera ¢
aTTECTAllMOHHOM OLICHKON «3a4T€HO» WM «HE 3auTeHOo». CucTteMa OLEHOK NMpU MPOBEICHUU
MPOMEKYTOUYHON aTTECTallUh OCYIIECTBIISIETCS B COOTBETCTBUM C TpeboBanmsimu [lonokeHuid
«O TekyleM KOHTpOJIE YCIEBAEMOCTH M MPOMEXKYTOUHOM arrectanuu cTyaeHTtoB ['YAIIL
o0Oy4aromuxcs Mo IporpaMmbl BhICIIET0 00pa30BaHUS».


http://guap.ru/guap/standart/titl_main.shtml
http://guap.ru/guap/standart/titl_main.shtml

Jluct BHeceHUsI U3BMEHEHUH B pabouyio MporpaMmy AUCHUILTAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit




