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AHHOTaAUA

JucuuminuHa «HepunanbHble HABUTALMOHHBIE CUCTEMBID» BXOAMT B 00pa30BATEIbHYIO
[IpOrpamMMy BBICIIETO 00pa3oBaHM — MpOTpaMMy OakajiaBpuaTa 1o HaIlpaBICHUIO MOJITOTOBKH/
cnenuanbHocTH 24.03.02 «Cuctemsl ynpaBiieHUs ABW)KEHHEM M HABUTAlMsD HaIpPaBJIECHHOCTU
«[Tpubops! 1 cucTeMbl OpHEHTALNHY, CTAOWIN3ALMN W HAaBUTAUUM». J[MCIMIIMHA peann3yercs
kaenpoii «Nel3».

JucuuiuivHa HaneneHa Ha (GOpMUPOBAHKE Y BBITYCKHHUKA CIEIYIOUINX KOMITETCHIIAN |

IIK-2 «CnocobeHn pa3pabaTeiBaTh MPOEKTHl MPUOOPOB OPUEHTALMH, HABUTAMU U
CTaOMIIN3AIUH JICTATEIBHBIX alllapaToB U UX COCTABHBIX YaCTEI»

CopnepxaHue AMCLUMIUIMHBI OXBAaThIBA€T KPYI BOIPOCOB, CBSI3aHHBIX C acleKTaM
MIOCTPOCHUS M aJITOpUTMaM (YHKIIMOHUPOBAHWE aBTOHOMHBIX MHEPIUAIbHBIX HAaBUTAIIMOHHBIX
CHCTEM.

[IpenogaBanue AUCHUIUIMHBL MpeXycMaTpUBaeT cleAyroume (HOpMbl OpraHU3aluu
y4eOHOTO mpoIiecca: JeKIUu, JabopaTopHbIe paboThl, CAMOCTOATENbHAS padoTa.

[IporpaMmoii AMCHUIUIMHBI TPETYCMOTPEHBI CIENYIOIIME BHJbl KOHTPOJS: TEKYLIUH
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUHAs aTTecTalus B hopMe IK3aMeHa.

OO6mrast TpyJ0€MKOCTh OCBOCHHS JUCIUIUIMHBI COCTaBIIsIeT 4 3a4eTHHIX enuHuIbl, 144
qaca.

S3b1K 00y4YeHUS IO AUCIUTUTHHE KPYCCKUHN »



1. IlepeueHb mIaHUpPyEMBIX PE3YIbTATOB O0YUEHHUS 110 IUCLHUILIMHE

1.1. llenu npenoaaBaHusl IUCUUILINHBI

Henbto mnpenopaBaHusi IUCUUIUIMHBL «lHepuuanbHble HABUTALIMOHHBIE CUCTEMBbI»
ABIISICTCS TOJIydeHHE CTYIACHTAMH HEOOXOJMMBIX CBEICHHH IO MPUHIMIUAIBHBIM aCIEKTaM
MOCTPOCHHSI M aNrOpUTMaM (PYHKIIMOHHPOBAHHE aBTOHOMHBIX WHEPLUAIbHBIX HAaBUTAIIHOHHBIX
CHCTEM IUIaT(POPMEHHOTO U OeCIuIaTOPMEHHOTO THUIIOB.

1.2. JucuurmuimHa BXOAMT B  COCTaB  4acTH, (OPMHUPYEMOW  y4aCTHUKAMHU
00pa3oBaTeNIbHBIX OTHOIICHHH, 00pa30BaTeIbHOI MPOTrpaMMBbl BBICIIET0 00pa3oBaHus (naiee —

OIl BO).

1.3. TlepedeHb MIaHUPYEMBIX PE3YIHTATOB OOYUECHUS MO AUCIUILTUHE, COOTHECEHHBIX C
IUIaHUpyeMbIMU pe3ynbTratamu ocBoenust OI1 BO.

B pesynpraTe m3ydeHus NUCHUIUIMHBI OOy4arolmuiics JOJDKEH 001ajaTh CIeqyHoIuMH
KOMIETEHIMAMH WM UX 4acTAMU. KOMIETeHIIN W MHIUKATOPBI X JOCTH)KEHUS MPUBEICHBI B

Tabnuie 1.
Tabmuna 1 — [lepeyeHs KOMIETEHIIMI ¥ MHIUKATOPOB UX JIOCTHKEHUS
Kareropus (rpymma) Konu Kon v HanMeHoBaHMe MHIUKATOPA JOCTHKEHUS
HaUMEHOBaHUE
KOMIIETEHITUN KOMIICTCHITNHT
KOMIETEHITUN
[1K-2.3.1 3HaTh OCHOBBI IPOEKTUPOBAHNS,
KOHCTPYUPOBAHMSI M TIPOU3BOJICTBA TPHOOPOB
OpHECHTAIINH, HABUTAIIMH U CTaOUTU3AINH
TMK-2 CriocoGen PHCHTAIMIH, " o
JIETaTENBHBIX allapaToB; BUIBI TPOCKTHOM
pa3zpabaThiBaTh
JTOKYMEHTAITU!
MIPOEKTHI MPHOOPOB
OPHEHTALHH [1K-2.V.1 ymerb aHanu3upoBaTh BApUAHTHI U
[TpodeccnonanpHbIC H];)BI/Il"aI_[I/II/I 1/; MPUHUMATh PEIICHHS TI0 OOBEKTY
KOMITETEHIINH MPOEKTUPOBAHMS HA OCHOBE CUCTEMHOTI'0 MOIX0/1a
craduin3alun
[1K-2.B.1 BnaageTh HaBbIKaMu pabOTHI B
JeTaTeabHbIX
MH(}OPMALMOHHO-KOMMYHUKAIIUOHHOM
anmaparoB U UX
. MPOCTPAHCTBE, IPOBOJAUTH KOMIIBIOTEPHOE
COCTaBHBIX YacTen
MOJIETTUPOBAaHUE, PACUETHI C UCIOJIB30BAHUEM
MPOrPaMMHBIX CPEJCTB OOIIETO U CIEUAIBHOTO
Ha3HAYCHUS

— @uzuka;

2. Mecto mucuumiuHb B cTpykType OIT
JlucuuminHa MoXeT 0a3upoBaThCS HA 3HAHUSX, paHee MPUOOPETEHHBIX 00yYaIOUIUMUCS
[IPU U3YYECHHUH CIICYIOUIUX TUCLUUILINH:
— Maremartuka,;

— Teopernyeckas MexaHUKa;

— T'mpockonmyeckue mpuOOPHI U CHCTEMBI,

— OCHOBBI TEOpUM MUJIOTAKHO-HABUTALMOHHBIX KOMILJIEKCOB;

— OCHOBBI TEOpUH YIIPABIICHUS;

— OCHOBBI MOIETTMPOBAHUS IPUOOPOB U CUCTEM;

— Wnudopmaruka.

3HaHUs, MOJYYEHHBbIE NPU M3YYEHUM MaTepualla JaHHOM JUCHMIUIMHBI, MMEIOT Kak
CaMOCTOSITEJIbHOE 3HAaYEHUE, TaK U UCIIOJIBb3YIOTCS MPU U3YYEHUH APYTUX TUCIUILINH:

— IIpoexTupoBaHue NpuOOPOB U CUCTEM;

— OO6paboTka HaBUTALIMOHHOM HH(pOpMAIUU




3. OOBeM U TPYJOEMKOCTh TUCITUTINHBI
Janapie 00 o0meM o0beMe MUCIUILUIMHBI, TPYJOSMKOCTH OTACIBHBIX BHUIOB y4eOHOM
paboThI MO AUCHIHUIDIHHE (U PACIIPEICICHIE 3TOM TPYAOEMKOCTH IO CeMecTpaM) MPEACTABICHBI B
Tabmuie 2.

Tabmuua 2 — O6beM U TPYI0EMKOCTh AUCIUTLINHBI

TpynoemkocTs 110
Bun yae6HO#I paboThI Bcero ceMecTpam
Ne7
1 2 3
Oowan mpyooemKocmso OuUCYUnIUHDBL, 4/ 144 4/ 144
3E/ (1ac)
H3 Hux uacoe npakmuueckoil no020moeKu 17 17
AyoumopHhble 3auamus, BCETo 4ac. 68 68
B TOM YHCIJIE:
nexuuu (JI), (dac) 51 51
npakTuueckue/ceMunapckue 3anarusa  (I13),
(qac)
naboparopusie padoTs! (JIP), (dac) 17 17
KypcoBo# npoekT (padota) (KII, KP), (uac)
9K3aMeH, (Jac) 36 36
Camocmosmenvhnas paboma, Bcero (4ac) 40 40
Buo npomexcymounoii ammecmayuu:. 3a4er,
madd. 3ager, sx3ameH (3auver, Hudd. 3ay, OK3. DK3.
DK3.*%)

4. CopaeprxaHue TUCITUTITMHBI
4.1. PacmpezneneHue TPyIOEMKOCTH JTUCIUTIIMHBI 110 Pa3zesiaM U BHIaM 3aHSTHH.
Pazgenbl, TeMbI TUCHUTIIIMHBI M KX TPYJAOEMKOCTb ITPUBECHBI B TAOIUIIE 3.

Tabnuma 3 — Pa3fensl, TEMbI TUCIUIUIMHBI, UX TPYI0EMKOCTh

Paspenbl, TeMbI JUCLUILIAHBI Jlexumn | 113 (C3) - JIP KII CPC
ACITEL, Aucn (qac) (qac) (dac) (gac) (dac)
Cemectp 7

Pazgen 1. nepuuanbHble 4yBCTBUTENIbHbBIE 6 4 5
3JIEMEHTHI
Paznen 2. IIpuHtMnuansHbBIE OCHOBBI 6 4 5
WHEPIHAITBLHOTO METOAa CUUCIICHUS
Pazmen 3. ABTOHOMHBIE TUIaT(OpPMEHHBIE 8 3 5
nHepuuansHblie cuctembl HaBuranuu (MCH)
Paznen 4. Moaenu ommO0OK aBTOHOMHBIX 4 3 5
iargpopmenabix MTHC
Pa3znen 5. HauanpHas BeicTaBka 1 kanmbpoBka MHC 6 3 4
Pasnen 6. [IpuHUIMIIEL IIOCTPOEHUSA
oecrutaThopMEHHBIX WHEPIHATBHBIX 5 4
HaBuranroHHbIX cucteM (BMTHC)
Pasnen 7 BMHC na akcenepomerpax u JIVC. 6 4




Paznen 8. Moaens ommboxk GUHC 4 4

Pasznen 9. Monenuposanue anropurmoB bBMHC B

cpene MATLAB/SIMULINK 6 4
HUroro B cemectpe: 51 17 40
Hroro 51 0 17 0 40

[IpakTHueckass TOATOTOBKA  3aKIIOYAETCSs B HEMOCPEACTBEHHOM  BBIIIOJHEHHUH
oOyJarOmMMUCS ~ ONpPENEeNeHHBIX  TPYOOBBIX  (YHKUWH,  CBS3aHHBIX C  Oy;ymien
Ipo(heCCUOHABHON AEATEIbHOCTBIO.

4.2. CopnepxaHue pa3ieiioB U TE€M JICKIIMOHHBIX 3aHATHH.
Conepsxanue pa3iesioB U TEM JICKITMOHHBIX 3aHATUI TPUBEIACHO B Ta0OIuIE 4.

Tabnuna 4 — Copepxanue pa3aesioB ¥ TeM JEKIIMOHHOTO ITUKJIIA

Howmep pazaena HaszBanue u conepxanue pas3iesioB U TEM JEKIIMOHHBIX 3aHATHI

1 HNHepunanpHble 4yBCTBUTENIBHBIE DJIEMEHTHI

AxcenepoMeTpbl  MPSAMOTO ¥ KOMIIEHCAIlHOHHOTO  W3MEpEeHus.
KoHCTpyKTHBHBIE CXEMBI aKCEJIepOMETPOB, TPUHIIUIBI JACUCTBUS U
XapakTepucTUKU. OceBble U MASITHUKOBBIE akcenepoMeTpbl. CTpyHHBIE
akcenepomeTpbl. OOmIas XapakTepuCTHKa TUpocKomnoB. JlaszepHeie u
BOJIOKOHHO- ONTHYECKHUE THPOCKOIBI. BonHOBBIE TBEpPAOTENBHBIE
TUPOCKOIIBI. Junamnuecku HacTpauBaeMble TUPOCKOTIBI
MukpoMexaHu4ecKrue rupOCKOIIHI.

2 [IpuHUIHMIHAIEHBIE OCHOBBI HHEPITUATBHOTO METO/1a CUUCIICHHS

WNuepuuaneHpiii crnoco0 ompeneneHus KOOpAUHAT MECTOIOJIOKEHHS
oObekTta MHepruanbHas HaBUrauusi Ha IUIOCKOW TMOBEPXHOCTH.
Hapuramuss Ha cdepudeckoit 3emiie. MasSTHUK, HE BO3MYIIAEMBbIi
yckopeHusiMu Touku mnozaseca. Ilepuon Ilynepa. Axcenepomerp.
OcobGenHoctu. u3Mepenust yckopenus. @urypa 3eminu. ['eorpaduueckue

KOOPJIMHATHI
3 ABTOHOMHBIE TIIaT(HOPMEHHBIE HHEPLIUATbHBIE CUCTEMbI HAaBUTALIUU
(MCH)
Bubr KOOPAWHAT. [TpuHIMIIBL [IOCTPOECHUSA HUHC. HNHC
[10JIyaHAIUTUYECKOTO TUIIA. NHC reOMETPUYECKOTO THIIA.

Knaccugukanus ninarpopmennsix UCH. YpaBHenus, GpyHKINOHATbHBIE
u cTpykTypHsle cxembl MTHC.

4 Monenu ounbok aBTOHOMHBIX IuatdopmeHHbx MTHC

Metonuku mnonyueHuss wmojeneir omubox MHC. Meroauuyeckue u
UHCTpyMeHTanbHbIe cocTaBistonue omubok MHC. YpaBHenus ommbok
WHEpUUAJbHBIX HABUTAIMOHHBIX cucTeM. OrmpeaeneHue Npu MOMOIIU
HNHC opuenTaiuu kopryca o0beKTa.

5 HauanbHas BbicTaBKa, Koppekuus u kanuoposka MHC




MeTtonsl HawanbHOW BhICTaBKM OOIasi MOCTAaHOBKA 33a4d KOPPEKIIUU.
Kparkmii 0030p METOJOB ONTUMAIBHOTO U  CyOONTHMAIBbHOTO
OIICHMBAHUA  JIMHEHUHBIX  CHCTEM. KamubpoBka u  BBICTaBKa
WHEPLUUAIBHBIX  HABUIALMOHHBIX  CHUCTEM. OcHOBHBIE ~ BHJIBI
HAaBUTALMOHHOW WHQOpPMAIMK, IOMOJHUTEIBHON MO OTHOIICHUIO K
MHepLuanbHO. POPMUPOBAHNE CUTHAJIOB KOPPEKIIMH.

[punnuns! nocrpoenuss BUHC.

BUHC c¢ akcenepomerpamu u [AYC. Akcenepomerpuueckue BUHC.
BUHC na HeynpaBisieMbIX THPOCKOTIAX

BUHC na akcenepomerpax u JYC

BUHC ¢ yrnamu Ditnepa- Kpbuiosa.

VYpasnenue Ilyaccona. BUHC c aByms ypaBaenusimu Ilyaccona. BUHC c
oaHUM ypaBHeHHeM [lyaccoHa.

BUHC ¢ mnapamerpamu Poapura — TammibroHa. KBaTepHHOHBI.
KBarepuunonnsle = Marpuupl.  KuHemarmueckoe — ypaBHeHME — JUIs
kBarepHuoHa. AHanu3 anroputMoB BMMHC. Hauanshas BeictaBka BUHC

Monens ommbdox BMHC

OnementapHblii aHanu3 omubok BUHC. Bekropnas mozaens ommbok
BUHC. Ckanspuas moznens omnbok BUHC. Ypasuenus ommbok BUHC B
OTIpe/IeNIEHNH TapaMeTPOB OpUEHTAIUH

MopemupoBanue anroputmMoB BUHC B cpene MATLAB/SIMULINK
ANTOPUTMBI OpUEHTAlMU. AJTOPUTM OPHUEHTAIMK C yriaMH Oijiepa —
KpputoBa. Anroput™M OpuEHTalMM C HANpaBiSIIOIIMMH  KOCHUHYCaMHU.
ANTrOpUTM OpHUEHTAllMU ¢ KBaTepHHOHaMu. KannOpoBka HMHEpIMATIbHBIX
UD ¢ nomompio huasTpa Kanmana.

4.3. TlpakTtnueckue (CEMHUHAPCKUE) 3aHATHUS
TeMbl MpaKTHUECKUX 3aHATHIA U X TPYAOEMKOCTh IPUBEACHBI B TAOJHIIC 5.

Tabmuma 5 — [IpakTrdeckue 3aHITHS U UX TPYIAOEMKOCTh

N3 Hux No
No | Tewmbl npaktuueckux | @opmbl NpakTUUECKuX | TpydoeMKOCTh, |MpaKTUYECKOM |pa3jena
n/a 3aHATUN 3aHATUN (dac) MOJATOTOBKH, | JMCIIHII

(dac) JIUHBI

Y4eOHBIM IUIAaHOM HE MpeaAyCMOTPCHO

| |

Bcero




4.4. JlabopaTopHbIE 3aHATHS

Tembl 1a00PaTOPHBIX 3aHATHHA U UX TPYAOEMKOCTb IPUBECHBI B TabmH1Ie 6.

Tabnuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJOEMKOCTh

N3 aux Ne
Ne TpymoeMKOCTbh, | MPaKTUYECKOM | pa3jena
HaumenoBanue mabopatopHbix paboT Py - | TP p
/1 (gac) MMOJATOTOBKH, | JMCITHII
(gac) JIMHBI
Cemectp 7
1. OKCIIepUMEHTAIbHAS ~ OIICHKH  CMEIICHUN 4 1
Hyneit Y0
2. | UccnenoBanue  MOJIENH WHEPIHATHHOTO 4 2
MTOCTPOUTENIST BEPTUKAITN
3. | MccnenoBanue neMI(pUPOBAHHBIX PEKHMOB 3 3
WHEPIHAILHOTO ITOCTPOUTEIIS BEPTHKAIIN
4. | UccnemoBanne  OmHOOK  aBTOHOMHOM 3 4
maTGopMeHHOH NHC METOJ0M
MOJICITUPOBAHUS
5. | Uccnenopanue ommbok BUHC Metomom 3 9
MOJICITUPOBAHUS
Bcero 17

4.5. KypcoBoe nmpoeKTUpoBaHKE/ BHITOJTHEHUE KypCOBOW PabOTHI

Y4eOHBIM MJIAHOM HE IPETYCMOTPEHO

4.6. CamocrosTenbHas paboTa 00yqaronuxcs
Bupl caMocTosATENBbHOM pabOThI U €€ TPYIOEMKOCTh TIPUBEICHBI B Ta0HIIe 7.

Tabnuna 7 — Buapl caMoCTOSTENBHON PabOTHI M €€ TPYI0EMKOCTD

N Bcero, | Cemectp 7,
Bun camocrositensHON paboThI
qac qac
1 2 3
W3yueHne TeopeTHuecKoro MmaTepuaia 30 30
mucruruHel (TO)
KypcoBoe npoektupoanue (KI1, KP)
PacuetHo-rpaduueckue 3ananus (PI'3)
Brinosnnenue pegepata (P)
[TonroToBka K TEKyLieMy KOHTPOJIIO 5 5
ycneBaemoctu (TKY)
Jomanrnee 3aganue (J13)
KonTposbsHbsle paboTs! 3a0uHKKOB (KP3)
IToaroroBka Kk IpOMEXyTOYHOMN 5 5
arrecraiuu (ITA)
Bcero: 40 40




. /-11.

5. I[lepeueHnb y4eOHO-METOIUIECKOTO 0OECIICUCHUS
JUISL CAMOCTOSITEIIbHON PaboThl 00yHarOIUXCs MO JUCUUTUIMHE (MOJIYJIIO)
Y4eOHO-MEeTOANYECKHE MaTepUuallbl ISl CAMOCTOSTEIbHONH paboThl OOYYaIOUIMXCS YKa3aHbI B

6. IlepeueHb MEYATHBIX M AIEKTPOHHBIX YUEOHBIX U3AaHUI
[lepedyeHp nevaTHBIX U IEKTPOHHBIX YIEOHBIX W3/IaHUI MPUBEICH B Ta0OIUIE 8.
Tabmuua 8— IlepeueHb MeYaTHBIX U AJIEKTPOHHBIX YIEOHBIX M3IaHUH

HIudp/
URL anpec

bubmmorpaduyeckas ccpuika

KonniectBo 3K3eMIuIsipoB B
OubMoTeKe
(KpoMe 2IIEKTPOHHBIX FK3EMILUISIPOB)

629.7
D88

WNueprimanbHbie CHCTEMBI HABUTAITHH.
ABTOHOMHBIE JIAT(OPMEHHBIE CUCTEMBI
[Texct] : nexuuu / CeepoB JI.A., CazoHOB
A.B. ; Jlenunrp. uH-T aBuail.
npubdopoctpoenus. - JI. : 1983. - 56 c. :

49

629.7.05
A65

Teopust UHEpLIMATBLHON HABUTAIUH.
ABTtoHOMHEIE cuctembl [Tekcr] / B.
H.Aunpees. - M. : Hayka, 1966. - 579 c.

629.7
M 33

OcHoBBI IOCTpOEHUs OecTaThOpMEHHBIX
WHEPIHAILHBIX HABUTAIMOHHBIX CUCTEM | :
yaeOHoe nocodue / B. B. Marsees, B. .
Pacnonos ; pen. B. f. Pacnionos ; 'HI|
P® - ITHUU "Dnextporpudop". - Hayy.
u3na. - CII6. : U3n-so 'HL PO - IITHUN
"Dnekrpornpudop"”, 2009. - 278 c. .

629.7
M 59

MuxkpocucTeMbl OpUEHTALUU OECITUIOTHBIX
neTaTenbHBIX anmaparos [Tekct] / P. B.

Ananyes [u np.] ; pen. B. S. Pacnonos. - M. :

MammnocTtpoenue, 2011. - 184 ¢

621.396.9
A73

Anyuun O.H., Emenpannes I'.1.
WHuTerpupoBaHHble CUCTEMbI OPUEHTAIIUU
Y HaBUTALIUU JJI1 MOPCKUX TOIBMYKHBIX
o0bexToB. CaHkT - [letepOypr,
N3parensctBO "I'OCy1apcTBEHHBIN
Hayunsii Llentp Poccuiickoit
®denepanun",

1999 rox - 357 ctp.
http://mwww.twirpx.com/file/126419/

629.76/.78
C29

Cenesnes, B. II.  OcHOBBEI KOCMHYECKOM
HaBuranuu [Tekct] / B. I1. Cene3nes. - 2-¢
u3a., ucnp. - M. : IUBPOKOM, 2012. -
479 c.

18

629.7.05
A65

Teopust HHEpLMAIBHON HABUT ALUH.
Koppektupyemsie cucremsl [Teker] / B.
J.Anpapees. - M. : Hayka, 1967. - 647 c. -




7. IlepeueHb IEKTPOHHBIX 00pa30BATEIBHBIX PECYPCOB
MH(POPMAIIMOHHO-TEIEKOMMYHHUKAIIMOHHOM ceTn «HTepHeT»
Ilepeuenn 3JIEKTPOHHBIX o0pa3oBaTeNbHBIX pecypcoB UH(POPMALIMOHHO-
TEJIEKOMMYHUKAMOHHONW cetu «MHTepHEeT», HEOOXOAMMBIX JJIi OCBOEHUS JMCLUILINHBI
npuBeeH B Tabimme 9.

Tabmuma 9 — IlepedeHb SIEKTPOHHBIX OOpa30BaTEIBHBIX PECYPCOB HH(POPMAITMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTh «/IHTepHeT»

URL anpec HaunmenoBanue
http://www.gningi.ru/index.php/publications/navigation- Kypnan "HaBuranust u
and-gidrographiy ruaporpadus”
http://avia.tgizd.ru/ XKypruan "ABuakocMuueckoe

npudbopocTpoeHue"
http://www.mai.ru/science/trudy/published.php Kypuan "Tpynst MAN"

8. Ilepedenr MHPOPMAITMOHHBIX TEXHOJIOT I
8.1. [lepeyeHp TPOTPAMMHOTO O0OECHEUEHHS, HCIIOIB3yEeMOTO TIPH OCYIIECTBICHUU
00pa30BaTeNILHOTO Ipoliecca M0 AUCLUIIIMHE.
[lepedyeHpb UCTIOIB3yEMOTO MTPOTPAMMHOTO 0OecnieueH s peacTasieH B Tadmuie 10.

Tabnuma 10— ITepeyens nporpaMmMHOTO oOecTiedeHUs

Ne i/ HaunmeHnoBanue

He npenycMmoTtpeno

8.2. Ilepeuenp WH(POPMAITMOHHO-CIIPABOYHBIX CHCTEM, UCITOJTh3YEMBIX npu
OCYIIECTBIICHHH 00Pa30BaTEILHOTO MPOIECcca MO TUCIUILTIHE

[lepeyeHp WCHONB3yeMbIX WH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IMPEICTABICH B
Tabymue 11.

Ta6muna 11— [Tepeyers nHGOPMAITMOHHO-CITPABOYHBIX CHCTEM

Ne i/ HaumenoBanue

He npenycmoTtpeno

9. MarepuanbHO-TeXHUUYECKas O6a3a
CoctaB MarepHallbHO-TEXHMUYECKON  0a3bl, HEOOXOAUMOW JAJs  OCYIIECTBIICHUS
00pa3oBaTeNIbHOTO TpoIiecca 10 AUCIUILTNHE, TPEACTaBICH B Taduiel 2.

Tabmuma 12 — CoctaB MaTepHaIbHO-TEXHUUECKOU Oa3bl

Ne HanmeHoBaHue cocTaBHOM YacTh Howmep aynutopun
n/m MaTepuaIbHO-TEXHUYECKOM 0a3bl (ipu HEOOXOTMMOCTH)
1 JlexuMOHHAas ayAUTOpUS 13-03a
MynbTuMenuitHas JeKUMOHHAs ayIUTOPUs 13-04
JlucruieHbIN Kitace 13-036




10. OuenouHsle cpeacTBa Il IPOBEICHHS IPOMEKYTOYHOH aTTeCTaI[H
10.1. CocTaB OLIEHOYHBIX CPEACTBAIS MPOBEACHUS TMPOMEKYTOUHOH aTTecTaIlH
oOyuaronuxcs 1Mo AUCHUIUINHE MPUBEACH B Tabmuie 13.
Tabmuna 13 — CocraB O1IEHOYHBIX CPEICTB ISl IPOBEICHHSI TPOMEKYTOYHOM aTTeCTaIlH

Buz npomexyro4Hoi arrecTanuu IlepedeHb OLICHOUHBIX CPENICTB

OK3aMeH

Crircok BOIPOCOB K 3K3aMEHY;
DK3aMeHaI[HOHHEIEC OUIIETHI;
TecTl.

10.2. B kadecTBe KpUTEpUEB OICHKA YPOBHS C(HOPMHUPOBAHHOCTH (OCBOCHWS)
KOMITETEHIMI 00yJyaronMMucs NpUMeHsieTcs S-0ajuibHasi MIKana OLEHKH CPOPMHUPOBAHHOCTU
KOMIIETEHIIN, KoTopas npuBeaeHa B Tabnuie 14. B TeueHune cemecTpa MOXKET HUCIOJIb30BATHCA

100-6amnpHas  1Kaia

MOJYJIBHO-PEUTHHIOBOM ~ CHUCTEMBl  YHHUBEpPCUTETa,  IpaBuia

HCITIOJIb30BaHUA KOTOpOfI, YCTaHOBJICHBI COOTBCTCTBYIOIIHUM JIOKAJIBHBIM HOPMATUBHBIM aKTOM

I'VAIL

Tabnuna 14 —Kpurtepuu onieHkH ypoBHS ¢(hOPMHUPOBAHHOCTH KOMITETEHIIUI

Or1reHKa KOMITETEHITIN

5-0amteHad mkana

XapakreprcTrka c(h)OpMHUPOBAHHBIX KOMITETEHITMIH

— oOyyarouiuiicss TiIyOOKO UM BCECTOPOHHE YCBOMJI IPOrPaMMHBIM
MaTepHa;

— YBEPEHHO, JIOTUYHO, TTOCIIEIOBATENIFHO W TPAMOTHO €T0 M3J1araeT;

— OIIpasACb Ha 3HaAHHA OCHOBHOH H )IOHOHHI/ITGHBHOﬁ JIUTCPATYPHI,

«OTIITIHOY ¥
GATCHOY TECHO MPHBS3bIBACT YCBOCHHBIC HAYYHBIC ITOJIOKEHHS C MPAKTUYCCKOM
NeSITEILHOCTHIO HAIPABJICHHS;
— yMeJio 000CHOBBIBAET M apI'YMEHTHPYET BBIJBUTAEMbIC UM HJICH;
— JIeJIaeT BBIBOJBLI M 00OOIICHHUS;
— cBOOOJIHO BJIaJICET CHCTEMOM CITeIMaTM3UPOBAHHBIX TIOHATHH.
— 00yJaroNuiics TBEPIO YCBOWIJI MPOTPAMMHBINA MaTepHaj, TPaMOTHO U
10 CYIIECTBY M3JIaraeT €ro, ONupasch Ha 3HAaHUSA OCHOBHOM
JUTEPaTypPhI;
CXODOLLIOY» — HE JIOMYCKAET CYIIECTBEHHBIX HETOYHOCTEHH;
P — YBSI3BIBACT YCBOCHHBIC 3HAHUSA C IPAKTHYCCKON JESATEIbHOCTHIO
«3aYTEHO» .
HaIpaBJICHUS;
— apryMEHTUPYET HAyYHBIC TIOJIOKEHUS;
— JIeJIaeT BBIBOJBI U 0000IIECHHUS;
— BJIQJICET CHCTEMOH CIIeMaIM3UPOBAHHBIX TIOHSITHH.
— 00y4aroUuiicss YCBOWIJI TOJBKO OCHOBHOHM MPOrpaMMHBIN MaTepuall,
10 CYIIECTBY M3JIaraeT ero, OMUpasch Ha 3HAHHS TOJBKO OCHOBHOM
JUTEPATYPHI;
— JIOMYCKAeT HECYIECTBCHHBIC OINOKH H HETOYHOCTH;
«yIOBJIETBOPUTEITHHOY .
— WCTIBITBIBACT 3aTPYJHCHUS B TMPAKTHUYECKOM NPUMCHCHUU 3HAHUI
«3aYTEHO»
HaIpPaBJICHUSA;
— ci1ab0 apryMEeHTHPYET HayYHBIC MOJIOKEHHS,
— 3aTpyAHsieTcs B (OPMYIMPOBAHUU BBIBOJOB U 0000IIEHUII;
— YaCTUYHO BIIQ/ICET CUCTEMOH CeMaTN3UPOBAHHBIX TOHITHIA.
— oOyyaronuiicss He YCBOWJI 3HAYUTENbHOM dYacTH MpPOTrpaMMHOIO
MaTepuana;
— IOMyCKAaeT  CYIIECTBEHHbIE  OMMOKM W  HETOYHOCTH  MPHU
«HEYIOBIIETBOPUTEIIHLHOY ’
paccMOTpEeHHH MPOOJIeM B KOHKPETHOM HalpaBlICHUHY;
«HE 3a4YTEHO»

— UCIIBITHIBAET TPYJHOCTH B MPAKTHYECKOM PUMEHEHUH 3HAHUI;
— HE MOXKET apryMEHTHPOBATh Hay4HbIE MOJIOKEHHUS;
— He (opMyIHUPYET BHIBOJAOB M 0000IICHUH.

10.3. TumoBbie KOHTPOJBHBIC 3aJaHUS WK UHBIE MAaTEPUAIbI.
Bormpocs (3aaun) Ui SK3aMeHa mpeicTaBiIeHbl B Ta0nuie 15.




Tabmuua 15 — Borpocs! (3a1a4n) A7 5K3aMeHa

Kon
Ne n/mt [Iepeuens BonpocoB (3a1a4) AJis FIK3aMEHA HHMKaTOpa
1 NuepumanbsHeIil criocod onpeneneHust KOOpIuHaT MK-2.3.1
MECTOMOJIOKECHUS 00BEKTA .
2 WHuepuuanpHas HaBUranys Ha IVIOCKOM MOBEPXHOCTH. I1K-2.Y.1
3 Haguramus Ha cepuaeckoit 3emiie. ITK-2.3.1
4 MasiTHUK, HE BO3MYIIAEMbIH YCKOPEHUSIMU TOUKH I10JIBECA. I1K-2.3.1
5 [Tepuon Ulynepa. IK-2.3.1
6 Axcenepomerp. OcoOOEHHOCTH. U3MEPEHUS YCKOPEHUSI. MK-2.3.1
®durypa 3emiu.
7 ['eorpaduueckue koopaAnHaThl. Buapl koopauHaT. I1K-2.3.1
8 [Tpunnumne! nocrpoenuss UHC. [1K-2.3.1
9 MNHC nonyaHaJIMTHYECKOTO THIIA. ITK-2.3.1
10 NHC reomerpuyeckoro tuna. I1K-2.3.1
11 Knaccudukanus nnarpopmennsix MCH. I1K-2.3.1
12 YpaBHeHus1, PyHKIIMOHAJIbHBIE U CTPYKTypHBIe cxembl MHC. I1K-2.3.1
13 Monenu ommbok aBTOHOMHBIX miatgopMennbix MHC. IIK-2.V.1
14 Meroauku noxydenust mozenen omrbok MHC. IIK-2.B.1
15 MeTtondeckre 1 UHCTPYMEHTAJIbHbIE COCTABIISIIOIINE K-23.1
omn6ox MHC.

16 YpaBHeHus omO0OK HHEPLIMAIbHBIX HaBUralMOHHbIX cucteM. | [1K-2.3.1
17 Onpenenenue npu nomoinu MHC opuenTanmu kopmyca K-2.3.1
00BEKTA.

18 HauanpHas BbIcTaBKa, KOppekius u kaarnoposka MHC. IK-2.V¥.1
19 Meroapl HayaIbHOM BeICTaBKH. OO0IIas IIOCTaHOBKA 3a0a4n K-2B.1
KOPPEKIIHH.

20 KanuOpoBka u BeICTaBKa MHEPLHMAIBHBIX HABUI'AIIMOHHBIX K2V 1
CHCTEM.

21 OcHOBHBIE BUJIbI HaBUTALUOHHOM I/IH(l)OpMaI_II/II/I,u K-2.3.1
JIOTIOJIHUTEIBHOM 110 OTHOIICHUIO K MHEPLHMAIbHOM.

22 DopMUPOBAHKUE CUTHATIOB KOPPEKIIUH. I1K-2.3.1
23 [Tpunnumner nocrpoennss BIMTHC. I1K-2.3.1
24 BUHC ¢ akcenepomerpamu u JIYC. IK-2.3.1
25 Akcenepomerpuueckue bITHC. I1K-2.3.1
26 BUHC na HeynpaBisieMbIX THPOCKONAX. I1K-2.3.1
27 BUHC c yrnamu Ditnepa- Kpbuiosa. I1K-2.3.1
28 BUHC ¢ HanpaBasionMyu KOCHHYCaMHU. I1K-2.3.1
29 Ypasuenue [lyaccona. I1K-2.3.1
30 BUHC c nByms ypaBHeHusmu Ilyaccona. I1K-2.3.1
31 BMHC c ogaum ypasHeHueM Ilyaccona. I1K-2.3.1
32 BMHC c mapamerpamu Ponpura — I'amMmunbToHa. I1K-2.3.1
33 KBatepHuonsl. KBaTepHHOHHBIE MAaTPULIBI. I1K-2.3.1
34 Kunemarnueckoe ypaBHEHHE 1J11 KBATEPHUOHA. I1K-2.3.1
35 Anamns anroputmoB bBMHC. Hauansnast BeicTaBka BIHC. I1K-2.3.1
36 Mogens ommbox BHC. I[IK-2.V.1
37 OnemenTapHblii ananu3 ommbok BUHC. I1K-2.B.1
38 Bekropnas monens ommbok BITHC. I1K-2.3.1
39 Ckansipnas mojens ommbok BMHC. I1K-2.3.1
40 VYpaBuenus ommb6ok BMHC B onpenenenun napameTpon MK-2.3.1

OpUCHTAllHU.




a1 Monenuposanue airoputmoB BTHC B cpene IIK-2.Y.1
MATLAB/SIMULINK. I1K-2.B.1
42 ANropuTMBI OpUEHTALIUN. I1K-2.3.1
43 Anroput™ opueHTanuu ¢ yriamu Jitsiepa — Kpbliosa. I1K-2.3.1
44 ANropUTM OpUEHTAIIMH C HAIIPABJIAIOIUMU KOCUHYCAMH. I1K-2.3.1
45 AJTOPUTM OPUEHTAIIMH C KBATEPHUOHAMH. I1K-2.3.1
16 KannOpoBka nneprmansHbeix YD ¢ moMonsio GuiisTpa I1IK-2.V.1
Kaimana. I1K-2.B.1

Bormpockr (3amaun) i 3aueta / nudd. 3auera npencrasieHsl B Tadbmuie 16.

Tabmuma 16 — Bonpocs! (3agaun) ams 3adera / qudd. 3avera
Kon
Ne n/m [Iepeuens BompocoB (3a1au) A 3aueta / nud . 3auera HHKaTOpa
Y4eOHBIM MJIAHOM HE IPETYCMOTPEHO

[lepeuenr TeM A KypcOBOTO IPOEKTHPOBAHUS/BBIIIOJHEHUS KypCOBOM paboThI
MpeACTaBJICHBI B Ta0mwmie 17.
Tabnuma 17 — Ilepeyerb TeM i KypcOBOTO TPOEKTUPOBAHNUS/BBITIOJIHEHUS! KYPCOBOM pabOThI

Ne /i [IpumepHbIil nepedeHb TeM AJisl KypCOBOTO MPOEKTUPOBAHUS/BBITIOTHEHUS
j KypCOBO# pabOThI
Y4eOHBIM MJIAHOM HE IPETYCMOTPEHO
Bonpocsl 11 mpoBeneHHs NPOMEXYTOYHOH aTTecTallMd B BHUAE TECTUPOBAHMS

MpeAcTaBiIeHBI B Tabnwuie 18.

Tabnuma 18 — [IpumepHslii TepedeHh BONPOCOB IS TECTOB

y Koz
Ne i/mm [TIpumepHBIil epedeHb BOMPOCOB [IJIsl TECTOB
WHIUKaTOpa
1 Tun 1 3aganue KOMOMHUPOBAHHOTO THIIA C BEIOOPOM oHOTO BepHOro | ITK-2

OTBETA U3 YETHIPEX MPEIOKEHHBIX 1 000CHOBaHHEM BBIOODA.
Kakyto hopmy umeet 3ems?

1. Cepnr

2. Dmmriconaa

3. 'eonna

4. HeomnpeneneHHnyo
OTaJIOHHBIN OTBET

4. HeonpeiesieHHYI0

BcenenctBue HepaBHOMEPHOIO paclpeiesieHusT MacCc B Tele 3eMIlu,
NEUCTBUSL CHJI TpPAaBUTALMM W BpalleHUsT €€ B NPOCTPAHCTBE
MOBEPXHOCTh 3eMJId HMeeT HeomnpeaeneHHyo ¢opmy. I[lepsoe
TeOMETPHUECKOe MPUOTHKEHHE Ha3bIBAlOT reomgom. ['eomna 3To
¢urypa  3emmm, oOpa3oBaHHasT  YpPOBEHHOM  TMOBEPXHOCTHIO,
COBIAJAIONIEH C TOBEPXHOCTHIO MHpPOBOrO OKe€aHa B COCTOSIHUU
MOJIHOTO TOKOS W PaBHOBECUS W MPOAOJLDKEHHOM MOJ MaTepUKaMHu.
AnmpokcuMmanue Teouaa  SABISETCS  reoMeTpuyeckas — ¢urypa
Ha3bIBaeMasi dJUIMICOUJIOM. JIJisl yIpOIEHHBIX PacueToB JJLIUIICOU]
3aMEeHSIIOT cepoil.




Tun 2 3amanne KOMOMHHPOBAHHOTO THIIA C BBHIOOPOM HECKOJIBKHUX
BAapHAHTOB OTBETA M3 MPEIJIOKECHHBIX M Pa3BEPHYTHIM 000CHOBAaHHEM
BBIOOpA.

Kakue cuctemMbl KOOpAMHAT  HWCHOJB3YIOT TIpU  pa3paboTke
BBIYUCIIUTENBHBIX AJITOPUTMOB (DYHKIIMOHUPOBAHUS HHEPIHAIBHBIX
HAaBUTAI[MOHHBIX CHUCTEM IIpU JBM)KEHHHM OOBEKTa B BO3IYLIHOM
IIPOCTPAHCTBE

1. 3emHas cucrema KOOpauHAT
CraproBast cuctema KoopAuHaT
HopmanbHas cuctema koopauHaT
Casi3aHHas cucTeMa KOOpJIuHaT

CkopocTHas cuctemMa KOopJIuHaT

I O

[TonmyckopocTHasi cucteMa KOOpAUHAT
7. TpaekTopHas cuCTEMa KOOPJIUHAT
DTaJIOHHBIN OTBET
1. 3emnas cucreMa KOOpAUHAT
2. CraproBasi cucTeMa KOOPJAMHAT
3. HopmanbHasi cucTeMa KOOPAMHAT
4. Cpsi3aHHasi CHCTeMa KOOPAUHAT
5. TpaexkTopHasi cucteMa KOOPAMHAT

3eMHasi CUCTeMa KOOpDAMHAT MCHOJB3YEeTCs ISl  OINpelesIeHUs
MECTOIOJIOKEHUST ~ TOABMIKHOIO  OOBEKTa B OKOJIO3EMHOM
npoctpaHcTee. IIpu 3ToM naHHBIE MOTYT OBITH yKa3aHbl JIMOO B BUE
JEKapTOBBIX MM B (OpME TOJSAPHBIX KOOpAMHAT (LIMpOTa H
nonarota). HopmanbHas cucremMa KOOpAMHAT — BBOJMUTCA — JAJIS
ONpENeNIEHUs]  OpUEHTAMM  OO0bEKTa  OTHOCUTEJIBHO  3€MHOH
noBepxHocTU. Hayano HOpManbHOM CHUCTEMBI MOXET OBITH JKECTKO
IIPUBSI3aHO K 3€MHOM NOBEPXHOCTH ( YCIIOBHO HEIOJIBH)KHASL CUCTEMA)
WIM pacrojiaraTbCs B LIEHTpPEe Macc 00bekTa (TMOABMIXKHAs CHCTEMA).
CymiecTByeT HECKOJBKO pa3HOBHIHOCTEH 3Toil cucrembl. Hanpumep,
ecniu ocb OX HampapisieTcs MO MECTHOMY MEpHJIMaHy, TO TaKylo
CHCTEMYy Ha3blBalOT HOPMaJbHOM reorpaduyeckoil, eciu oHa
HaIpaBJIAETCA B 3alaHHYIO TOUKY — opTogpomudeckoii. CraproBas CK
ABJIAETCAd 4acTHbIM ciydaeM oproapomuueckoil CK. Ilosoxenne
ceasanHoii CK ortHOcurensHo HopMmanbHOM CK  ompenenser
opueHraiio obbekra. TpaekropHas CK omnpenenser mnonoxeHue
BEKTOpa 3¢MHOM ckopoctu oTHOcuTenbHO npyrux CK. CkopoctHas u
noinyckopoctHass  CK, cBA3aHHBI ¢  BO3AYIIHOH  CKOPOCTBIO
JIETATEJIbHOTO ammapara. IIpy  paccMOTpeHMM  BOIPOCOB
HABHUTaIIMOHHBIX ONPEAEICHUI 3T CUCTEMBI HE HCIOJIB3YIOT.

[1K-2

Tum 3 3a,Z[aHI/IC 3aKPBITOI'0 TUIIA HAa YCTAHOBJICHHUEC COOTBCTCTBUA

YCcTaHOBHUTE COOTBETCTBUE MEKTY (DOPMYyIIaMU BBIYMCIICHUS
COCTAaBIISIONIUX KAKYIIErocs YCKOPEHUS U X GU3NIECKIM
CoJIepKaHuEM

[1K-2




1. a =20 xV,

rae Q- yriosas CKOPOCThb

Bpaienus 3emiu, V —
CKOPOCTb JIBIDKCHHS 00BEKTa

a. YCKOpeHue CWI IpaBUTaluU

2. a,=wxV,

I7ie @ - YTI0Basi CKOPOCTb
BpaIicHusi 00beKTa
OTHOCHTEIIFHO LIEHTpa 3eMIIn

0. YckopeHue OTHOCUTENBHO
MOBEPXHOCTU 3eMITH
(OTHOCUTEIBHOE YCKOPEHHE)

3., =Q3><(Qg>< R), roe R —
paauyc 3emiu

B. [lepenocHoe yckopeHnue,
BBI3BAHHOE YIJIOBOW CKOPOCTBIO
BpallleHus oObeKTa
OTHOCHUTEJILHO LIEHTpa 3eMJIH

4. a,=g0, r. [lepeHocHOE yckopeHue,
BBI3BAHHOE YIJIOBOW CKOPOCTBIO
BpalleHus 3eMIIA

5.3, =V, e. Yckopenue Kopuonuca

OTalOHHBIA OTBET

Kirou ¢ otBeTamu

1 2 3

€ B T

a §)

Tun 4 3aganue 3aKpbITOTO THUIA HA YCTAHOBJICHUE

IIOCJIEA0BATCIIBHOCTH

Pacnonoxxure B IIpaBHUJIbHOM IIOPAAKE ,HGIZCTBHH IIpH IOATOTOBKE

HNHC x pabote
a) BrirtoueHne cucremMsl
0) bamancupoBka
B) ['pyOas BeicTaBKa
r) ['mpokommnacupoBanue
1) l'opuzonTHpOBaHKE

Kirou ¢ otBeTamu

1 2

a B

I r 3]

I1K-2

Tun 5 3aganue OTKPBITOrO THUIIA C Pa3BEPHYTHIM OTBETOM.

Vxkaxure npeumMyneCTBa U HEAOCTATKU 6CCH.HaT(I)OpMeHHBIX
HHCPIUAIIBHBIX CUCTEM OPHUCHTAIIMN U HABUT'AlITUU 110 OTHOIICHUIO K

l'IJ'IaT(bOpMCHHLIM cucremam

OTaJOHHBINA OTBET

[1K-2




becrmarhopMeHHble  MHEPUUAIBHBIX  CHCTEM  OPUCHTAlMU |
HaBHUTAIlMM TOpa3lo Mpolle IUATGOPMEHHBIX B KOHCTPYKTHBHOM
IUTaHe, TIOCKOJIbKY HE COJEpKaT dJJEMEHTOB  NPElU3MOHHON
ANIEKTPOMEXAHUKUA. B CBS3M ¢ 3THM OHM 00JaAar0T 00Jiee BBICOKOI
HA/IKHOCTBIO M CYLIECTBEHHO JelieBie rmiatGopMeHHbIX. [ TaBHBIN
HEJOCTAaTOK O3THX CHCTEM 3aKIIoYaeTcs B HEOOXOAMMOCTH
UCIIOJIb30BAHUS TIPU MX TOCTPOCHHU TMPOCKOIMUYECKUX JIATYMKOB H
aKCEJIePOMETPOB C OYCHb IIMPOKUM JUHAMHUYCCKHM JIMAIAa30HOM,
MOCKOJIbKY CHUTHAJIbI 3TUX JATYMKOB B COCTaBe OecruiaT()OpMEHHBIX
MHEPIMAIBbHBIX CHUCTEM OPHEHTALMM M HaBUTallMU COJACpIKAT He
TOJHKO HABHTALIMOHHYIO COCTaBJISIONIYI0, HO M KOMIIOHEHTBI,
CBSI3aHHBIC C BpAIllCHHEM OOBEKTa B MPOCTPAHCTBE. V3MepuTeIbHbIC
YCTpO#CTBA C HMIMPOKUM JUHAMUYECKUM JUAIa30HOM HMEIOT 0Ooliee
HU3KYI0 TOYHOCTh H3MepeHHs. B wutore o007acTh NPUMEHEHHS
OecraTOpMEHHbIE  WHEPLUUAIbHBIX  CHUCTEM  OPHEHTAUUU U
HABHTAIIMH - 3TO CHCTEMbI OHIKEHHOW U CPEJIHEH TOUHOCTH.

[lepeueHb TeM KOHTPOJIBHBIX PabOT MO NUCHUIUIMHE OOy4YaroUIMXCs 3a04YHOM (OpPMBI
oOyueHus1, Ipe/ICTaBICHbI B Ta0me 19.

Tabmuia 19 — [lepedeHb KOHTPOJIBHBIX padOT

No /it [TepeyeHr KOHTPOJILHBIX PabOT

He npexycMoTtpeno

10.4. Meroauueckue MaTepHuabl, OTIPEICTISIONINE MIPOTICTYPhI OILICHUBAHUI
WHIUKATOPOB, XapaKTepU3YIOLIUX JTambl (OpMHpOBaHUS KOMIETEHIMM, coaepxkarcs B
JIOKAJIbHBIX HOpPMaTUBHBIX akTtax [ YAII, pernaMeHTUPYIOIIUX TMOPAIOK W MOPOLEAYPY
MIPOBEJICHUS] TEKYLIEr0 KOHTPOJISI YCIIEBAEMOCTH M NMPOMEKYTOYHON aTTecTalluy O0y4yaronuxcs
I'VAIL

11. Meroauveckue ykazaHus JjIsl 00YJArOIIUXCsI IO OCBOSHUIO JTUCITATIIINHBI

11.1. Meroauveckue YyKa3zaHUS JUIsi OOy4aromUXCS II0 OCBOCHHIO JICKIIMOHHOTO
MaTtepuaa.

OcHOBHOE Ha3HAYCHHE JICKIIMOHHOTO MarepHalla — JIOTHYECKH CTPOMHOE, CHCTEMHOE,
riyOOKOe M SICHOE H3JIOKEHHE YueOHOTro Mmarepuana. Ha3HaueHue COBPEMEHHOH JICKIUU B
paMKax TUCIMIUIMHBI HE B TOM, YTOOBI MOJIYUYUTh BCIO MH(POPMALHUIO 1O TEME, a B OCBOCHHHU
(GyHIaMEHTAJILHBIX TPOOJEM JUCHUIUIMHBI, METOJOB HAYYHOTO TIIO3HAHUS, HOBEHIIUX
JTOCTIDKEHUIH Hay4YHOUH MbIciau. B yueOHOM mporiecce JIEKIHs BBIMOJIHIET METO0JIOTHYECKYIO,
OpraHu3alMOHHYI0 ¥ HH()OpPMaMOHHYI (QyHKIMH. JICKIMsS pacKpbIBacT MOHATUIHBIN ammapat
KOHKPETHOM 00jacTH 3HaHMs, €€ IpoOJeMbl, JaeT LEIbHOE IPEICTaBICHHE O IUCIHUILUIMHE,
MOKa3bIBAET B3aUMOCBSI3b C APYTUMU JUCIUILTMTHAMH.

[InanupyeMsle pe3yabTaThI IPU OCBOCHUU 00YIAIOIIMMHUC JIEKIIMOHHOIO MaTeEPHAaa;

— TIONy4eHHE COBPEMEHHBIX, IEIOCTHBIX, B3aMMOCBS3aHHBIX 3HAHUH, YpPOBEHBb
KOTOPBIX OTpeAeNseTCs eIeBOM YCTAaHOBKOM K KaXKJI0M KOHKPETHOU TEME;

— TIONy4YeHHE OMbITa TBOPUYECKON pabOThl COBMECTHO C MPEMO/IaBaTENIEM;

— pa3BuTHEe MNpOo(eEecCHOHATBHO-ACTOBBIX  KAauyecTB, JIOOBM K  TpeaMeTy H
CaMOCTOSITEIBHOTO TBOPYECKOTO MBIIIIJICHHUS.

— TOsIBIIEHHWE HEOOXOAMMOT0 HHTEpeca, HEOOXOAUMOTO /TSl CAMOCTOSITENIbHOW pabOThI;

— TIONy4eHHWe 3HAaHUW O COBPEMEHHOM YpPOBHE Da3BUTHS HAyKH W TEXHUKU U O
MPOTHO3€E UX Pa3BUTH HA ONIMKaMIINe TOIbL;




— Hay4yuTbCid METOJIMYECKH 00padarhiBaTh MaTepual (BBIACHATH TJIaBHBIE MBICTH H
MOJIOKEHHSI, TPUXOJUTh K KOHKPETHBIM BBIBOJAM, IOBTOPATH WX B  pa3IMYHBIX
(bopmMynHpoBKax);

— MOJIy4YeHHE TOYHOTO MOHUMAHHS BCEX HEOOXOIUMBIX TEPMUHOB U TIOHSATHA.

JIeKUIMOHHBI MaTepHall MOXET COIPOBOXKIATbCSA  JEMOHCTpAalMed CIaiIoB U
HCIOJIb30BAHMEM Ppa3/laTOYHOrO0 Marepuajla IpU IMPOBEACHUU KOPOTKUX JUCKYcCUM 00
0COOEHHOCTSIX IPUMEHEHHS OTJEIIbHBIX TEMATHK IO JUCIUTUTHHE.

CrpykTypa npeaocTaBiaeHus JEKIMOHHOIO MaTepyana:

—  M3JI0KEHUE TEOPETUYECKUX BOIIPOCOB, CBSI3aHHBIX C pacCMaTpUBaEMOil TEMOIi;

— OIMCaHME€ METOJIOB U  aNrOPUTMOB, NPHUMEHSAEMBIX B  COBPEMEHHBIX

WHTETPUPOBAHHBIX CUCTEMAaX OPUEHTALINY W HABUTAIIHH;

—  JIEMOHCTpals IPUMEPOB NMOCTPOCHUSI UHTEIPUPOBAHHBIX CUCTEM;

— 000011eHIE U3TI0KEHHOTO MaTepurara;

— OTBETHI HA BO3HUKAIOIINE BOIIPOCHI [0 TEME JIEKIHH

11.2. Meroauueckie yKazaHHs JUIS OOYYalOIIMXCS IO BBITOJHEHHIO Ja0OpaTOPHBIX
pabot

B xone BeimonHeHus 1a00paTOpHBIX pPabOT OOydYarOUIMICS JODKEH YIrIIyOUTh U
3aKpEeNUTh 3HAHUS, NMPAKTUYECKUE HABBIKM, OBJIAJIETh COBPEMEHHON METOJIMKONW M TEXHUKOMU
SKCIEPUMEHTa B COOTBETCTBHM C KBaJIM(PHUKAIIMOHHON XapaKTEpUCTUKOW OOy4arouierocs.
Brinonnenue nabopaTopHbIX pabOT COCTOUT U3 3KCIIEPUMEHTAIBHO-TIPAKTUYECKON, pacuyeTHO-
AQHAJIMTUYECKOMN YacTel U KOHTPOJIbHBIX MEPOITPUSATHH.

BrimonHenue nabopaTopHBIX PabOT 0O0y4JaromUMCS SBJISIETCS HEOTHEMIJIEMOM YacThIO
W3y4YeHMs] JUCLMILIMHBI, OIpEeAEIsieMON Y4eOHBIM IUIAHOM, M OTHOCHUTCS K CpEACTBaM,
o0ecreynBaroIuM pelIeHue CIeTyOIINX OCHOBHBIX 331a4 00yJarolerocs:

— TIpHOOpETeHHE HAaBBIKOB HCCIEIOBAaHMs MPOLIECCOB, SABJICHUH M  OOBEKTOB,
U3y4aeMbIX B paMKax JaHHOW AUCHUIUINHBL;

— 3aKpeIuIeHue, pa3BUTHE W JAETaln3alus TEOPEeTHMYECKMX 3HAHUM, MOJY4YEHHBIX Ha
JEKIMX;

— IIOJIydYeHHME HOBOHM MH(OpMAIMK [0 N3ydaeMO IUCLHUILINHE;

— TI[pHOOpeTeHHe  HABBIKOB  CAMOCTOSITENBHOM  paboThl ¢ JabOpaTOpHBIM
000pyI0BaHUEM U TPUOOPAMHU.

3aanue u TDC6OBaHI/IH K MIPOBCACHHUIO Ha6ODaTODHBIX Da6OT
Ha6opaTopHLIe pa6OTbI MMpoOBOIATCA B COOTBCTCTBUH MCTONUYCCKHMU YKA3AHUAMU JJIA

Kakaoi pabotel. Ilepen BbIMOTHEHHEM IA0OPATOPHBIX PAaOOT MPOBOAMTCA HMHCTPYKTAXK IO
TEXHHKE O€30MacCHOCTH M TMpEABAPUTENBbHBI ONPOC CTYJCHTOB HAa YCBOCHHME METOJAUKH
MIPOBEJICHUSI AKCIEPUMEHTOB C  HCIOJIb30BaHHWEM J1abopaTopHOro oOOpyIOBaHUS U
M3MEpUTENbHBIX MpuOopoB. Ilo pesynmbraTaM NpPOBENEHHBIX SKCIEPUMEHTOB COCTABIISETCS
MIPOTOKOJI, KOTOPBIN 3aBEpsIETCsI MPENOIaBATEIEM.

CrpykTrypa u d)ODMa oT4YETa 0 J'Ia60DaTODHOI\/’I pa60Te
THTy.]'ILHLIfI JIUCT,

1eJb 1a00paTopHO paboThI;

OINMCAaHHUE UCCIIEAYEMOM CUCTEMBI;

CTPYKTypa HCCIIe1yeMbIX TapaMeTpoB;

METOJIMKA MPOBEJICHUS SKCIIEPUMEHTAIBHBIX UCCIIEIOBAHUM;

MIPOTOKOJI AKCTICPUMEHTA;
pe3ybTaThl 00PaOOTKH SKCIIEPUMEHTAIBHBIX JTaHHBIX;
BBIBOJIBI TIO paboTe

NG~ LNPRE



Tpeb6oBanus Kk 0hopMIICHHIO 0TYETa 0 J1ab0paTOPHOH paboTe

Otuer o mabopaTopHOi paboTe AOMKEH OBITH OOPMIICH B COOTBETCTBHH C TPeOOBAaHHMIMHU
I'OCT 7.32 - 2001 mnpencraBieHHbiMM Ha caite http://guap.ru/guap/standart/titl_main.shtml.
TuTynbHBI JTUCT TabOPATOPHOM PabOThI TOMKEH ObITH OOPMIICH B COOTBETCTBHH C TPEOOBAHHSIMH,
MpeCcTaBIeHHBIMH Ha caiite http://guap.ru/guap/standart/titl_main.shtml

11.3. Meroauueckue yKa3zaHHs Ui 00yJaronuxcsl M0 MPOXOXKIACHUIO CaMOCTOSITEIBHOM
paboThI

B xone BBHITIOJIHEHHSI CAMOCTOSITEILHON PabOThI, 00YYaIOUIUNCS BBIMIOJHIET paboTy IO
3aJIaHUI0 U IIPU METOJMYECKOM PYKOBOJCTBE IpernojaBaTelisi, HO 0€3 ero HemocpeacTBEHHOIO
y4acTusl.

st oOydaroruxcss o 3a04HOM (opme OOydeHHs, CaMOCTOsITeNIbHass paboTa MOXKET
BKJIIOUATh B €05l KOHTPOJIBHYIO paloTy.

B mporiecce BBIMOTHEHUS CaMOCTOSATEIBLHON pabOThI, y oOydaromierocss GpopMupyercs
1enecooOpa3Hoe MIaHUpOBaHUE pabOYero BpeMeHH, KOTOPOe MO3BOJISET UM pa3BUBATh YMEHUs
Y HaBBIKH B YCBOCHHW WM CHCTEMATH3AlMH MPUOOPETAEMBbIX 3HAHHMA, 00SCIICUNBACT BBICOKHIA
YPOBEHb YCIICBACMOCTH B TIIEPUOJT OOYYCHHS, ITOMOTACT IOJIydUTh HABBIKA TIOBBITIICHUS
po¢heCcCHOHATBHOTO YPOBHSI.

MeToauyecKUMH ~ MaTepuallaMd,  HANpPaBISIONIMMHA  CaMOCTOSITEIBHYIO  paboTy
00yJarOIINX CSISBIISIOTCS:

—  y4eOHO-METOIMYECKHUI MaTepual Mo JUCIUILINHE;

— METOJIUYECKHE YKA3aHHS IO BBITIOJHEHUIO KOHTPOJBHBIX paboT (s 00ydaromuxcs
10 3a049HOM (popme oOydeHwHs ).

11.4. Meroaudeckue yKazaHWs IS OOYYaIOIMIUXCSA 1O MPOXOXKJACHHUIO TEKYIIETO
KOHTPOJISl YCIIEBa€MOCTH.

Tekymuii KOHTPOJIb YCIIEBAEMOCTH MPEAyCMATPUBAET KOHTPOJb KadyecTBa 3HAHUU
oOyuaronuxcs, OCyIIECTBISIEMOTO B TEYCHHE CEMECTpa C ILIeNbI0 OLICHUBAHUSA XOJa OCBOCHHUS
JUCIUIUIAHBIL.

[Topsimok  MPOXOXKAEHHUS  TEKYIIEro  KOHTPOJIA  YCIIEBAEMOCTH  ONpEJeliseTcs
[Tomoxenusmu I'VAIT «O TekylmeM KOHTpOJIE YCIIEBAEMOCTH U MPOMEKYTOUYHOW aTTECTalUM
crynentoB ['YAII, oOyuarommuxcss mo mporpamMmbl BhICHIETO 0OpazoBaHus» U «O MOIYJIBHO-
PEHTHHTOBOM CHCTEME OILICHKH KadecTBa yueOHO# paboThl cTyneHTOB B 'Y Ally.

Cucrema OlLIeHUBAHUSA:

1 tun) 3aganne KOMOMHUPOBAHHOTO THIMA C BBIOOPOM OJHOTO BEPHOTO OTBETa M3 YETHIPEX
MPeII0KEHHBIX 1 000CHOBAaHHEM BbIOOpa CUMTAETCS BEPHBIM, €CIIM MPaBUIBHO yKa3aHa nudpa
U TpUBENEHbl KOHKPETHBIE apryMEHThl, HCIOJb3yeMble mpu BbIOOpe oTBera. [lomHoe
COBIIQ/ICHUE C BEPHBIM OTBETOM OlieHUBaeTcs | 6amioMm, HeBEpHBI OTBET WM €0 OTCYTCTBUE —
0 Gamnos.

2 tumn) 3ajaHie KOMOMHHPOBAaHHOTO THUMAa C BBIOOPOM HECKOIBKMX BAapUAHTOB OTBETA U3
MPEIOKEHHBIX U Pa3BEPHYTHIM 0OOCHOBAaHMEM BBIOOpA CUMTAETCS BEPHBIM, €CIH MPaBUIBHO
yKa3aHbl UGBl U MPUBEACHBI KOHKPETHBIE apryMEHTHI, HCIIOJIb3yeMble TIPU BHIOOpE OTBETOB.
[TonHOE coBmazieHHe C BEpHBIM OTBETOM OIleHMBaeTCs 1 6ayioMm, eciu JOMYyIIEHbl OMIUOKU HIIN
OTBeT OTCYTCcTBYeT — () 6aoB.

3 Tum) 3agaHre 3aKphITOTO THUINA HA YCTAHOBJIEHHE COOTBETCTBHUSI CUMTAETCS BEPHBIM, €CIU
YCTaHOBJICHBl BCE COOTBETCTBUSA (MO3WIMM W3 OJHOTO CTOJOIAa BEPHO COTMOCTaBJICHBI C
MO3UIUSAMU Jpyroro ctonbdia). [lonHoe coBmageHre ¢ BEpHBIM OTBETOM OlIEHHUBaeTcs 1 6amiom,
HEBEPHBIN OTBET WJIM ero oTcyTcTBHE — () OammoB


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

4 tum) 3ajaHue 3aKphITOrO TUIA HAa YCTAHOBJIGHHE MOCJIEIOBATEIBHOCTH CUHTAETCS BEPHBIM,
€CIIM TPaBUJIBHO yKa3aHa BCs mocienoBarenbHOCTh mupp. IlomHoe coBmageHune ¢ BepHBIM
OTBETOM OLIeHUBaeTcs | Gaymiom, eciy AOMyIIEeHbl OITUOKH WM OTBET OTCYTCTBYET — () Gayuios.
5 tun) 3ajaHue OTKPHITOTO THIA C Pa3BEPHYTHIM OTBETOM CYHMTAETCS BEPHBIM, €CIU OTBET
COBMAJAET C STAJIOHHBIM [0 COACPKAHUIO M TMoiHOTe. llpaBuibHBIA OTBET 3a 3aJaHue
OLICHMBAETCs B 3 OaJuta, €CIM JIOMyIIeHa OHa omMOKa \HETOUHOCTh \ OTBET NPABUIIbHBIH, HO HE
HOJHBIHA - 1 6as, eciau gomyieHo 6osee 1 omuOKU \ OTBET HENPABUIIBHBIHN \ OTBET OTCYTCTBYET
— 0 Oay1oB.

[lo wWroram TECTHPOBAHWS BBICTABIAETCS OICHKA: «OTIMYHO», «XOPOIIO» WU
«ynosnerBoputenibHO».  [Ipm  momyueHum MeHee 3-x  OayuioB  («HEYHOBJIETBOPUTEIIBHOY)
oOyJaromemMycsi MPeIOCTaBISAETCS BO3MOXKHOCTh IMOJTOTOBUTHCS W TMOBTOPHO IPOWTH
TECTHPOBAHUE B CPOKH, TIPEAYCMOTPEHHBIE YI€OHBIM TTAHOM.

K mnpomexyTouHOW arTecTalil JOMYCKArOTCS OOyJaromuecs, TOJTHOCTHIO BBITOJHUBIINE
y4eOHBIH IJ1aH, MPETyCMOTPEHHBIM pabodel mHporpaMMoil JUCHMILIMHBL, 1O BCEM BHIaM
Y4E€OHBIX 3aHSATHMN.

11.5. Meroaudeckue ykazaHUs JUIsi OOYy4YaIOIMIUXCS MO MPOXOXKJIECHUIO MPOMEKYTOUHOU
aTTeCTallMH.

[IpomexxyTounast ~ aTTecTamusi  OOyJalOUIUXCS  MPEAyCMaTPUBAEeT  OICHUBAHUWE
MMPOMEXYTOUYHBIX U OKOHYATEIBHBIX PE3YJIHTATOB OOy4YeHHS MO auciuiinHe. OHa BKIIOYAeT B
ce0s.

— »9K3amMeH — (opma OIEHKM 3HAHWM, TOJYyYEHHBIX OOYy4JalomMMCS B MPOIECCEe
M3y4YeHUs BCEH AMCIUIUIMHBI UJIW €€ YacTH, HaBBIKOB CAMOCTOSTEIHLHON PabOThI, CIIOCOOHOCTH
MPUMEHATh WX IS PEUICHUS MPAKTHYECKUX 3a1ad. DK3aMEH, KaK MpaBUjO, MPOBOJUTCS B
MEepUOJT SK3aMEHAIMOHHOW CECCMM W 3aBEpIIACTCS aTTECTAllMOHHOW OIEHKON «OTIUYHO,
«XOPOIIOY, «YIOBICTBOPUTEIBLHOY, «HEYIOBIECTBOPUTEILHO.

Cucrema OIICHOK TIPH MPOBEICHUH TEKYIIET0 KOHTPOJS W MPOMEKYTOUHON aTTECTAIUH

OCYILECTBJISICTCS B COOTBETCTBUU C PYKOBOISIIMM JOKyMeHTOM opranuzamuu PJIO I'VAIL
CMK 3.76 «IlojioxkeHHe O TEKYyLIeM KOHTPOJE YCIIEBAEMOCTH W IMPOMEXYTOUHOW aTTECTALIMU
CTYACHTOB M aclUpaHTOB, OOydYamlmuXcsi 1o oOpa3oBaTelbHBIM MpOrpaMMaM BBICHIETO
obpasoBanus B 'YAII» https://docs.quap.ru/guap/2020/sto_smk-3-76.pdf.



https://docs.guap.ru/guap/2020/sto_smk-3-76.pdf

JIuct BHECEHHUSI U3MEHEHUH B pabouyto MpOrpaMMy JAUCIUTLTHHBI

Jlata BHeceHus
U3MEHEHUH U
JIOITOJTHCHUH.

IToamucey BHecHIEro
H3MCHCHHUS

CozepxaHve U3BMEHEHUM U JTOTIOTHEHUH

Hata u Ne

MPOTOKOIA
3aceAaHus
kadenpol

IToamuce
3aB.
Kadeapoit
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