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AHHOTaAUA

Jucuuruimna «/HepuuanbHble HaBUTAIHOHHBIE CHCTEMBD» BXOJUT B 00pa30BaTEIbHYIO
[IpOrpamMMy BBICIIETO 00pa3oBaHMs — MpOTpaMMy OakajiaBpuaTa 1o HaIlpaBICHUIO MOATOTOBKHU/
cunenuanbHocTH 24.03.02 «Cuctemsbl yrpaBieHHs JBM)KEHHEM W HaBUTALMs» HAIpPaBJIEHHOCTU
«[Tpubops! 1 cucTeMbl OpHEHTALNHY, CTAOWIN3ALMN W HAaBUTAUUM». J[MCIMIIMHA peann3yercs
kaenpoii «Nel3».

JucuuiuivHa HaneneHa Ha (JOpMUPOBAHKE Y BBITYCKHHUKA CIETYIONTIX KOMITETEHITHN

IIK-2 «Cnocoben pa3pabaTeiBaTh MPOEKTHI MPHOOPOB OPHUEHTAIMH, HABHTAIMH U
CTaOMIIN3AIUH JICTATEIBHBIX alllapaToB U UX COCTABHBIX YaCTEI»

CopnepxaHue AMCLUUIUIMHBI OXBAaThIBAET KPYI BOIPOCOB, CBSI3aHHBIX C aCHEKTaM
MIOCTPOCHUS M JITOPUTMaM (YHKIIMOHUPOBAHHWE aBTOHOMHBIX MHEPLIMAJIbHBIX HAaBUTALIMOHHBIX
CHCTEM.

[IpenogaBanue AMCUMILIMHBI TpEAyCMaTpUBaeT cieayromue (GopMbl OpraHu3aluu
ydueOHOro  mpolecca: JIEKIUH, JIadopaTOpHbIE  3aHSATHS, CaMOCTOsSTENnbHas  paloTa
o0ydJaromerocs.

[IporpaMmoii AMCHUIUIMHBI TPETYCMOTPEHBI CIENYIOIIME BHJbI KOHTPOJS: TEKYLIUN
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOYHAs aTTecTanus B (hopMe IK3aMeHa.

OO0miass TPyAOEMKOCTh OCBOCHMS JUCUMUIUIMHBI COCTaBisieT 4 3a4eTHBIX €IUHUIBI,
144 yaca.

S3b1K 00y4YeHUS 110 AUCITUTITMHE KPYCCKUN»



1. TlepedeHb MIIAHUPYEMBIX PE3yAbTaTOB O0YUECHHUS MO AUCIUTUINHE

1.1. llenu npenoaaBaHusl IUCUUILINHBI

Henbto mnpenonaBaHusl JUCHUIUIMHBI «VHEpUUaNbHbIE HaBUTAIIMOHHBIC CHUCTEMBbI»
ABIISICTCS TOJIydeHHE CTYIACHTAMH HEOOXOJMMBIX CBEICHHH IO MPUHIMIUAIBHBIM aCIEKTaM
MOCTPOCHHSI M aJrOpUTMaM (PyHKIIMOHUPOBAHWE aBTOHOMHBIX MHEPIMAIbHBIX HABUTALMOHHBIX
CHCTEM TUIATPOPMEHHOTO U OecTIaThOPMEHHOTO THIIOB.

JlucuuIuiiHa BXOJHWT B COCTaB 4acTd, (POPMHPYEMOH YyJaCTHHKaMU 0Opa3oBaTeIbHBIX
OTHOIIEHWH, 00pa3oBaTeIHLHON MPOrpaMMBbI Beiciero odpasosanus (nanee — OIT BO).

1.2. TlepedeHb MIAHUPYEMBIX PE3YIHTATOB OOYUECHUS MO AUCIUILTUHE, COOTHECEHHBIX C
IUIaHUpyeMbIMU pesynbratamu ocBoenus OIT BO.

B pesynbraTe M3ydeHUs NUCHUILTUHBI OOYYaIOUIMICS JOJDKEH 00JafaTh CIIeXyIOITIMHE
KOMIETEHIMAMHE WM UX YacTsMU. KoMIeTeHIIMH M WHAWKATOPBI UX JTOCTHKECHUS TPUBEICHBI B
tabmuue 1.

Tabmumna 1 — IlepeyeHb KOMIETEHIMI U MHIUKATOPOB UX JTIOCTHIKEHUS

Kareropus (rpynma) Konu Ko 1 HanMeHOBaHUE WHIUKATOPA J0CTHKCHHSI
HauMEHOBaHUE
KOMITETEHITUHI KOMITCTCHITHH
KOMITCTECHITUHT
[IK-2.3.1 3HaTh OCHOBBI  IPOEKTHUPOBAHWI,
KOHCTPYUPOBAaHMSI ¥ TPOU3BOJICTBA MPUOOPOB
OpHEHTAIlMM, HABWTAllMd W  CTaOWIN3alun
TMK-2 CriocoGen PHCHTAIMIH, . e
JeTaTebHBIX  aNlapaToB; BHJBI  IPOCKTHOU
pa3zpabaThiBaTh
JIOKyMEHTAITU!
MIPOEKTHI MPHOOPOB
OPHEHTALHH [IK-2.Y.l ymMmeTh aHanu3upoOBaTh BapUAHTBl U
[TpodeccnonanpHbIC H];)BI/IFaL[I/II/II/; MPUHUMATH pereHus o 00BEKTYy
KOMITETEHIINH IIPOEKTUPOBAHMSI HA OCHOBE CUCTEMHOT0O M0/IX0/1a
craduin3alun
[IK-2.B.1 Bnagerp  HaBbIKAMHU  PabOTBI B
JeTaTeabHbIX
MH(}OPMALMOHHO-KOMMYHUKAIIUOHHOM
anmaparoB U UX
. IPOCTPAHCTBE, MIPOBOJUTH KOMIIBIOTEPHOE
COCTaBHBIX YacTen
MOJIETUPOBAaHUE, pacueThl C HCIOJIb30BAHUEM
IPOrPaMMHBIX CPEJICTB OOIIEro M CHEHUaTbHOTO
Ha3HAYCHUS

2. Mecto mucuumiuHb B cTpykType OIT

JucuuminHa MoKeT 0a3upoBaThCs Ha 3HAHUAX, PaHee MPUOOPETEHHBIX 00YJalOIUMUCS
MIPU U3YYCHHUH CIICAYIOMINX AUCHHUTIINH:

— ®du3uka;

— MaremaTtuka. MareMaTH4eCKUM aHaIu3;

— Nndopmaruka;

— ABTOMAaTHU3HPOBAHHBIEC CHCTEMbI HABUTALUU U YIIPABICHUS;

— TeopeTnueckasi MEXaHUKa;

— I'upockomnuyeckue mpudOpsl U CUCTEMBI;

— OCHOBBI TEOPUU YITPABJICHUS;

— DJIEMEHTBI CUCTEM aBTOMATUYECKOTO YIIPaBJICHUS.

3HaHUs, TOJIyYEHHbIE MpPU HM3YUYEHUHM MaTepuaia JAHHOW JTUCHUILIMHBL, MMEIOT Kak
CaMOCTOSITENIbHOE 3HAYE€HHE, TaK M UCTIOJIb3YIOTCS MPU U3YUEHUH APYTUX AUCLUIUIMH:

— OOpaboTka HaBUTAIIMOHHON MH(POPMALIUH.

— IlpoexTupoBanue MpUOOPOB U CUCTEM.




3. O0OBeM U TPyIOEMKOCTh JTUCITUTLIAHBI
Jlarapie 00 o0meM o0beMe MUCIUILUIMHBI, TPYJOSMKOCTH OTACIBHBIX BHUIOB y4eOHOM
paboTHI 10 AUCHIHUIDIHHE (M pacIpee]ICHIE dTON TPYAOEMKOCTH MO0 CEMECTpaM) MPEICTaBICHBI B
Tabmmuie 2.

Tabmuna 2 — O6beM U TPYI0EMKOCTh TUCIUIIIHHBI

TpynoemkocTs 110
Bun yae6HO#I paboThI Bcero ceMecTpam
Ne7
1 2 3
Oowan mpyooemKocmso OuUCYUNIUHDL, 4/ 144 4/ 144
3E/ (1ac)
H3 nux uacoe npakmuueckoil n0020moeKu 17 17
AyoumopHnsie 3anamus, BCETo 4ac. 51 51
B TOM YHCIJIE:
nexiuu (JI), (gac) 34 34
npakTudeckue/ceMunapckue 3anarus  (I13),
(dac)
naboparopasie padboTsl (JIP), (dac) 17 17
KypcoBo#t nipoekT (pabota) (KII, KP), (uac)
9K3aMeH, (Jac) 36 36
Camocmosamenvhnas paboma, Bcero (4ac) 57 57
Buo npomexcymounoii ammecmayuu:. 3a4er,
mahd. 3ager, sx3ameH (3auer, Hudd. 3auq, OK3. DK3.
DK3.*%)

4. CopaeprxaHue TUCITUTITMHBI
4.1. PacmpezneneHue TpyIOEMKOCTH IUCIUILIMHBI TIO pa3zeiiaM B BUAaM 3aHATHM.
Pazgenbl, TeMBbI TUCHUTIITUHBI K KX TPYAOEMKOCTh TPUBECHBI B TAOIUIIE 3.

Tabnuma 3 — Paznensl, TEMbI TUCIUIUIMHBI, KX TPYJI0EMKOCTh

Pasnensl, TeMBbl AUCHUIIMHEL e | 113 (C3)) - JIP KT CPC
ACITEL, JCTL (qac) (qac) (dac) (dac) (dac)
Cemectp 7
Paznen 1. MlHepuuanbHble 4YyBCTBUTEIBHBIE SJIEMEHTHI 4 4 3
Paznen 2. IlpuHuunuanbsHble OCHOBBI THEPLUATIBEHOTO 6 13
METO/a CUUCIICHUS
Pazpen 3. [InaTtdopmeHHbIe HHEPITUATHHBIE 12 8 18
HABUTAILIMOHHBIE CHCTEMBbI
Pazpen 4. becriatgopMeHnHbIe HHEPLIUATHHBIE 12 5 18
HABUTALIMOHHbIE CHCTEMBbI
HWroro B cemectpe: 34 17 57
Hroro 34 0 17 0 57

IIpakTHueckass IOATOTOBKA 3aKIIOYAcTCd B  HENOCPEICTBEHHOM  BBINIOJHEHUU
oOyJaroMMHUCST  OMNpENEeNEeHHBIX  TPYAOBBIX  (QYHKUMH,  CBS3aHHBIX C  Oy;aymiei
poheccHOHaTBbHON AEATENIbHOCTHIO.




4.2. CopeprxaHue pa3ieioB U TeM JIGKIIMOHHBIX 3aHITHH.
CopepxaHue pa3/elioB U TEM JICKIIMOHHBIX 3aHATHIA MPUBEACHO B Ta0nwHIe 4.

Tabnua 4 — Conepkanue pas/ieioB U TEM JIGKIIMOHHOTO KA

Howmep pa3znena Ha3zBanue u conep:xanue pas3aeiioB U TEM JEKIIMOHHBIX 3aHATHI
KoHCTpyKTHBHBIE CXEMBI aKCEIEPOMETPOB, IPUHIIMIIBI JCHCTBUS
51 XapaKTEePUCTUKHU. AxkcenepomeTpsl MPSIMOTO 5
KOMIICHCAIMOHHOTO  U3MCPCHMUHL. OceBble U MasTHUKOBBIE
1 aKCeJIePOMETPHI. CrpyHHBIE aKCeJIePOMETPHI. O6mas

XapaKTepUCTHKA TIUPOCKONOB. JlazepHble M BOJIOKOHHO-
ONTUYECKUE TUPOCKOTIBI. BOTHOBBIE TBEPAOTENBHBIE THPOCKOIIBI.

JnHamuyecku HACTPaNBaEMbI€ TUPOCKOITBI.
MuKpOMEXaHUYECKUE TUPOCKOIIBI.
HNueprmanbHbii croco0 OTIpEICIICHUS KOOPJIMHAT

MECTOTIOJIOKEHUsT 0o0BekTa. WHepruanbHas HaBUTAlUsA Ha
MJIOCKOM moBepxHOocTH. HaBuramuss Ha cdepudeckoit 3emuie.
2 MasaTHHK, HE BO3MYIIAEMBIM YCKOPEHHSIMHU TOYKU TIOJIBECA.
[Tepuon Illynepa. Axcemepomerp. OCOOEHHOCTH W3MEpPEHUS
yckopenusi. @urypa 3emsn. Bungel koopauHat. CHCTEMBI
KoopAuHAT. [ paBUTAIIMOHHOE MTOJI€ U TOJIE CHIIBI TSHKECTH.

[IpuHnunel mocTpoeHuss M KilaccuUKaMs HHEpUUATbHBIX

HAaBUTAIIHOHHBIX CHUCTEM. [TnaTtdhopmennasie NHC
MOJTyaHAJTUTUYECKOTO THUIIA. CTpyKTypHBIE CXEMBI
m1aThOPMEHHBIX HNHC. [TnaTtdhopmeHHbIC HNHC

reoMerpuueckoro Tuma. (CxemMa BBIYUCICHUH JI€KapTOBBIX
WHEPLUUATbHBIX KOOPAMHAT TMpPHU JABMKEHHU BONW3H 3eMIIH.
Vnpomennsii Bapuant MHC B nekapTOBBIX KOOpIAMHATAX.
CxeMa BbIuncaeHUN Treorpaduieckux koopauHaT. CrocoObl
obecrieueHusT TeorpapuIecKoil OPHUEHTAIMH aKCEICPOMETPOB.
Cxema BBIYMCIICHHUM reorpaguueckux KOOpIUHAT MPU JBUKEHUH
OoTHOCcHUTENbHO cepuueckorr 3emmu. Cxema BBIUMCICHUN

3 HABUTAIIMOHHBIX apaMeTpoB TUTST AITUTICOUTHOM
anmnpoKCUMaluU 3emin. OcHoBHbIE napameTpsl
OPTOAPOMHUECKUX TpPaeKTOpUil. Cxema BBIUMCIICHHUS

OPTOAPOMMYECKUX KOOpAUHAT IpPHU JBWKCHUM OTHOCHUTEIBHO
cpepuueckoil 3eman. Cxema BBIYHCIEHUS OPTOJPOMHUYECKUX
KOOpJMHAT NP JABMKEHUU OTHOCUTEIIBHO JUIMIICOMIHON 3€MIIH.
Ha3nauenue u knaccudukanus rupocradbunuszaropos. [IpuHimmn
JNEUCTBUSA OJIHOOCHOTO CHJIOBOTO rupocTabuiIn3aropa.
Kunemarnueckass cxema rupocTaOMIIM3UPOBAHHOM IIaT(HOPMBI
VMHEPLHMAJbHOM  HABUINaMOHHOM  cuctembl. IlorpemnocTtu
3JIEMEHTOB MHEpLUAIbHBIX HaBUIAlIMOHHBIX CUCTEM.
IToctpourens BEPTHUKAIIH. BeicTaBka 1aThOPMEHHOM
WHEPLUAIbHON HABUTALIUOHHON CUCTEMBI.

[punnun peiicteus u  knaccuduxkamuss BUHC. BUHC ¢
akcenepomerpamu u JAYC. Axcenepomerpuueckue bHWHC.
BMHC na neynpasiseMbix rupockonax. bMHC c¢ yrmamum
4 Oninepa- KppuioBa. YpaBHenue Ilyaccoma. BMHC c nByms
ypaBHeHussMu Ilyaccoma. BMHC ¢ opHuM ypaBHEHHEM
IlyaccoHna. KBaTtepHuOHBI. KBarepHuOHHBIE MaTpPHULIBI.
Kunemarnueckoe ypaBHEHHME [UIsl KBaT€pHMOHA. AHauu3
aJITOPUTMOB BU1HC. HavanpHas BBICTaBKa BU1HC.




Onementapubiii aHamm3 ommbok BUHC. Bekrtophas wmojenb
ommboxk BMHC. Ckansipaas mozaens ommrboxk BUHC. [Mpunnummnst

IIOCTPOCHUS KOMIUIEKCHBIX CUCTEM HaBUIaLUM.
HenpepoiBubiid/auckpetnbiii punbtp Kanmana B KOMITJIEKCHBIX
HaBUIALIMOHHBIX CUCTEMAX. NHepuunanbHO-CIIlyTHUKOBBIE

HaBUTAIIMOHHBIE KOMIUIEKCHI. AJITOPHUTM OPHEHTAIUU C yriIlaMHu
Ditnepa-KpbutioBa. AJITOpUTM OPHUEHTALMHM C HAMPABISIOIIMMHI
KOCHHYCaMHU. AJITOPUTM OpPHUEHTAMH C KBaTEPHHOHAMH.
KammnOpoBka nneprmansasix U9 ¢ nomonisio unbtpa Kanmana.

4.3. Tlpaktudeckue (CeMUHAPCKUE) 3aHATHUS
Tembl mpakTHUECKUX 3aHATHI U UX TPYJOEMKOCTh IPUBE/IEHBI B Ta0NHUILIE 5.

Tabnuna 5 — [IpakTuueckue 3aHsATHS U UX TPYAOEMKOCTh

N3 Hux Ne
Ne | Temsl npaktnueckux | @opMbl IpakTUYECKUX | TpymOEeMKOCTh, |IPaKTHYECKOMH |pa3zaena
n/m 3aHATUN 3aHATUN (gac) MOATOTOBKH, |AMCIIUI

(gac) JIMHBI

Y4eOHBIM MJIaHOM HE IPETYCMOTPEHO

| |

Bcero

4.4, JlabopaTopHbIE 3aHATHS
TeMbl 1a00paTOPHBIX 3aHATHI U UX TPYAOEMKOCTh IPUBEACHBI B TaOIHIIE 6.

Tabnuma 6 — JlabopatopHbIe 3aHATHS U UX TPYJAOEMKOCTh

N3 anx Ne
e HaunmenoBanue nabopatopHbix paboT TpynoeMKOCTS, | IPAKTHUECKOH | pasiena
n/a (dac) MOJATOTOBKH, | JHCIUII
(dac) JIMHEI
Cemectp 7
1. OKCIIEpUMEHTaJbHAs  OLEHKH  CMEIICHUH 4 1
Hynen Y0
2. | UccremoBanue  MoOAECNIM  HWHEPIUAIBHOTO 2 3
MTOCTPOMTENISI BEPTUKAIIN
3. | UccrnenoBanue aeMndupoBaHHBIX PEKHUMOB 2 3
HWHEPIUAIBLHOTO TTOCTPOUTEIIS BEPTUKAIH
4, | UccnenoBauue omrnboK aBTOHOMHOI
w1aTGopMeHHOH HNHC METOJ0M 4 3
MO/ICTTUPOBAHMS
5. | Uccnenosaune ommbooxk BHUHC wmeromom 5 4
MOJEITUPOBAHUS
Bceero 17

4.5. KypcoBoe mpoekTupoBaHue/ BBINOJIHEHHE KYPCOBOM pabOTHI
Y4eOHBIM MIaHOM HE TIPETYCMOTPEHO




4.6. CamocrosTenbHas paboTa 00yqaronXCs
Bunpl camocTosATenbHOM paboThI U €€ TPYA0EMKOCTh MPUBEICHBI B Ta0nuue 7.

Tabnuua 7 — Buasl caMocTosATeIbHON PabOTHI U €€ TPYI0OEMKOCTh

. Bcero, | Cemectp 7,
Bua camocrositensHOM paboTh
yac yac
1 2 3
N3ydeHue TeopeTuueckoro Marepuasia
47 47
mucturuael (TO)
KypcoBoe npoextupoanue (KI1, KP)
PacuetrHo-rpaduueckue 3ananus (PI'3)
Brinosinenue pedepara (P)
[ToaroToBka K TeKymemy KOHTPOJIIO 5 5
ycneBaemoctu (TKY)
Jomamnee 3aganue (/13)
KonTpossubie paboTsl 3a0uHuKOB (KP3)
[ToaroroBka Kk IpOMEXyTOYHOMN 5 5
arrecranuu (I1A)
Bcero: S57 57

5. IlepeyeHn yueOHO-METOIUUECKOTO OOCCTICUCHHMS
JUTSI CAMOCTOSATENIbHOM PabOThI 00YJArOIIUXCSI TI0 TUCIUTIINHE (MOTYIIIO)

Y4eOHO-MEeTOAMYECKUE MaTepHalbl JIII CaMOCTOSITSIIBHONH paboThl 00ydYalomuXCsl yKa3aHbl B
m.a. 7-11.

6. IlepeueHb meyaTHBIX U FJIEKTPOHHBIX YUEOHBIX U3TaHUI
[lepeuenp mevaTHBIX U SJIEKTPOHHBIX YUeOHBIX U3IaHUI TpHUBeieH B Tabmuie 8.
Tabnuna 8— IlepeyeHp meyaTHBIX U JIIEKTPOHHBIX YUEOHBIX U3aHUN

KonryectBo 3Kk3eMIUIsIpoB B
[udp/
URL apec bubnuorpadudeckas ccpuika OnbmoTeke
(KpoMe 2IIEKTPOHHBIX IK3EMILISIPOB)
629.7 HHueprinanbHbIe CUCTEMbI HABUTAIIHH. 49
D88 ABTOHOMHBIE TUTATPOPMEHHBIE CUCTEMBI
[Tekcr] : nexuuu / JI.A. CeBepos,
A.B. Ca3oHoB. — JI.: JIeHuHTp. UH-T aBUAII.
[TpubopocTtpoenus, 1983. — 56 c.
629.7.05 Teopus MHEpLIMATBLHON HABUTAIUH. 2
A65 ABTOHOMHBIE cucTeMsbl [Tekct] / B.
J.Aunpees. - M. : Hayka, 1966. - 579 c.
629.7 OcHOBBI OCTpOeHHs OecTaTGopMeHHBIX 1
M 33 WHEPIHAIFHBIX HABUTAIIMOHHBIX CUCTEM:
yuebHoe nocobue / B.B. Matsees, B.41.
Pacnomnos; pen. B. f1. Pacnonos. — CII0.:
Wzn-so 'HIT PO - [ITHNN
«QnexTponpudop», 2009. — 278 c.




KomuecTso 3x3eMIUIIpOB B
HIudp/
URL apec bubnmorpaduueckas ccpuika OubMoTeke
(KpoMe 371EKTPOHHBIX SK3EMILISIPOB)

629.7 MuxkpocucTeMbl OpUEHTAaLUU OECITUIOTHBIX 6
M 59 JeTaTebHBIX ammapaToB [Tekcer] /

P.B. Ananyes [u ap.], pen. B. f. Pacrionos. —

M.: MamuHoctpoenue, 2011. — 184 c.
621.396.9 | Anyuun O.H., Emenssaues [.1. 3
A73 HHTerpupoBaHHble CHCTEMBI OPUEHTALUN U

HABUTALUH JUTSI MOPCKUX TIOJIBUYKHBIX

o0wekToB. — CII0.: M3garenscTBO

"T'ocynapcrBennsiit Hayunsiii LlenTp

Poccuiickoit deneparuu', 1999. — 357 c.
629.76/.78 | Cenesnesn, B. I1. OCHOBBI KOCMHUYECKOMI 18
C29 napuranuu [Tekcr] / B. I1. Cene3nen. — 2-¢

u3n., ucnp. — M..JJIMBPOKOM, 2012. —

479 c.
629.7.05 Teopus nHeprUaNbHON HABUTALIKK. 4
A65 Koppektupyemsie cuctemsl [ Teker] /

B.JI.AnapeeB. — M.: Hayka, 1967. — 647 c.

7. IlepedeHpb dJIEKTPOHHBIX 00pa30BaTEIBHBIX PECYPCOB
WH(POPMAIIMOHHO-TEJICKOMMYHUKAIIMOHHOW ceTn «HTepHeT»
[epeuenn AIIEKTPOHHBIX 00pa3oBaTeIbHBIX pecypcoB UH(POPMAIMOHHO-
TEJIEKOMMYHUKAIIMOHHOW ceTH «M HTepHeT», HEOOXOMUMBIX JUISI OCBOCHHS JUCIHILIHHBI
npuBeieH B Tadnwiie 9.

Tabmua 9 — IlepedeHb SJCKTPOHHBIX O00pa30BaTEIBHBIX PECYPCOB HMH(DOPMAIIMOHHO-
TEJICKOMMYHUKAMOHHOU ceTH «HTepHeT»
URL aapec HaumenoBanue

http://www.gningi.ru/index.php/publications/navigatio
n- and-gidrographiy

Kypnan «HaBurauus u ruaporpadus»

o X "A e
http://avia.tgizd.ru/ YPHE BHaKOC'?mq eroe
pUOOPOCTpOEHUE

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

8. Ilepeuens MHGOPMAITMOHHBIX TEXHOIOTHIA
8.1. Ilepedyenp mnporpaMMHOTO O0OECMEUYEeHUs, HCIOJIb3YeMOT0 MpPHU OCYIIECTBICHUU
00pa30BaTeNbHOTO Mpoliecca Mo TUCIUILTHHE.
[TepeueHs UCTIOIB3YEMOTO MPOTPAMMHOTO OOecTieueHus npeacTasieH B Tadbmure 10.

Tabnuna 10— ITepeyens nporpaMMHOro oOecreyeHus

Ne m/m HanmenoBanue

He npenycmorpeno




8.2. [lepeuenn MH(POPMAIIMOHHO-CTIPABOYHBIX CUCTEM,UCII0JIb3YEMBIX pu
OCYIIECTBIICHUN 00pa30BaTEIBLHOTO MIPOIIEcca O TUCIUILINHE

[lepeyenp uCMONB3yeMbIX HH(POPMALMOHHO-CIIPABOYHBIX CHCTEM IPEJCTAaBICH B
tabmmue 11.

Tabmuna 11— [lepedyens nHPOPMAITMOHHO-CIPABOYHBIX CUCTEM

Ne o/t HaumenoBanue

He npenycmotpeno

9. MarepuanbHO-TeXHUYECKas 0a3a
CoctaB MarepuagbHO-TEXHUYECKOW  0a3bl, HEOOXOAUMOUW JUIsi  OCYILECTBIICHHS
00pa30BaTEIILHOTO MpoIiecca Mo TUCIUTUINHE, TTPECTaBIICH B Tadmuiel 2.

Tabmuma 12 — CoctaB MaTepuabHO-TEXHUICCKOU 0a3bl

Ne HanmenoBanue cocTaBHOM YacTu Howmep aynuropun
n/m MaTepHaTbHO-TEXHUUECKON 0a3bl (mpu HEOOXOMMOCTH)
1 | JleknmoHHas aymuTOpHs 13-03a
MynbpTUMeaniHAs JEKIUOHHAS ayIUTOPUS 13-04
3 | Jucruteiinbrit Kitacc 13-036

10. OueHodYHBIE CpeACTBA JUTSI MPOBEICHUS TPOMEKYTOUHOM aTTECTAIINH
10.1. CocTtaB OIICHOYHBIX CPEACTBIJIA MPOBEIACHUS MPOMEKYTOUHOW aTTECTaIluu
00yJaroIuXxcsi o TUCHIUTIIMHE TTPUBECH B Tabnuie 13.
Tabmuma 13 — CocTaB OIEHOYHBIX CPEJCTB YISl IIPOBEICHUS MTPOMEXKYTOUHON aTTECTAIlUU

Bun npomexyTouHo arTecTauumn IlepeueHb OIIEHOYHBIX CPEACTB
DK3aMeH Crnucok BOIIPOCOB K AK3aMEHY;
DK3aMeHAaIMOHHbIC OUJICTHI;
3amaum;
TecTsl.

10.2. B kayecTBe KpUTEpPHUEB OIEHKA YPOBHSI CHOPMHUPOBAHHOCTH (OCBOCHUS)
KOMIIETCHIIMI O00YyJaloUIMMHKCS TPUMEHSETCS S-0ajulbHasi IIKayia OICHKH C(HOPMHUPOBAHHOCTH
KOMIIETEHIU, KOTopas npuBeneHa B Tabnuie 14. B TedeHne cemecTpa MOXKET UCIIOJIb30BAThCS
100-6annpHas  miKama  MOJIYJIbHO-PEHTHMHTOBOM  CHUCTEMBl ~ YHUBEpPCHTETa,  IMpaBuiia
UCIIOJIb30BaHUSI KOTOPOM, YCTAHOBJICHBI COOTBETCTBYIOIIUM JIOKAJIbHBIM HOPMATHBHBIM aKTOM
I'VAIL
Tabmuua 14 —Kputepuu onieHKH YpoBHS CPOPMHUPOBAHHOCTH KOMIICTECHITUIH

OI_[eHKa KOMIICTCHIIMI

XapakreprcTrka c(hOpMHUPOBAHHBIX KOMITETEHITMIA
5-0amubHad 1mkana P P (op

— oOyyaromuiicss Tay0OKO M BCECTOPOHHE YCBOMI MPOTPaAMMHBIN
MaTepuan;

— YBEPEHHO, JIOTHYHO, MTOCJIEIOBATETIFHO U TPAMOTHO €T0 H3J1araeT;

— OMHUpPasiCh Ha 3HAHWSI OCHOBHOM W JIOTIOMHHUTEIBHOW JIUTEPATYPHI,
TECHO MPUBSI3bIBAET YCBOCHHBIC HAYUHBIEC MOJIOKEHUS C MPAKTUIECKON
NEeSITeNbHOCTHIO HAPaBJICHHS;

— yMeNno 000CHOBBIBAET M ApTYMEHTHPYET BBIJBUTAEMbIE UM UJIEH;

— JIeJIaeT BBIBOIBI M 000OIIEHHUS

— cBOOOHO BJIaJICET CHCTEMOM ClielMaln3uPOBAHHBIX MOHATHH.

«OTIIMYIHO»
(Ga4YTCHO»




Or1eHKa KOMIIETEHITII

5-0aympHas mkana

XapakrepucTuka cpopMHUPOBAHHBIX KOMITETEHIUHA

«XOpPOoLIO»
(Ga4YTCHO»

— 00yy4arouiicss TBEPI0 YCBOWIJI MPOTPAMMHBINA MaTepuai, TPaMOTHO U
M0 CYIIECTBY U3JIaracT €ro, ONupasCh Ha 3HAHUS OCHOBHOM
JUTEPaATYPHI;

— HE JIOTMYCKAaeT CYIICCTBCHHBIX HETOYHOCTEHH;

— YBS3BIBACT YCBOCHHBIC 3HAHUS C MPAKTHYCCKOH ACSITEIBHOCTHIO
HaTPaBIICHUS;

— apryMEHTUPYET HAyYHBIE TIOJIOKEHUS;

— JIeJIaeT BBIBOIBI U 000OIIEHHS;

— BJIQJICET CHCTEMOU CIIeMaTN3UPOBAHHBIX TIOHATHH.

«YJIOBJIETBOPUTEITEHO
«3aYTEHO»

— o0Oyyarouuiicss yCBOWJI TOJbKO OCHOBHOW NpPOTpaMMHBIN MaTepua,
[0 CYIIECTBY M3JIaraeT €ro, ONMpasCh HAa 3HAHUSA TOJBKO OCHOBHOM
JUTEPaTypHhI;

— JIONyCKaeT HeCYIIECTBEHHBIE OMMMUOKA U HETOYHOCTH,

— WCTBITHIBAET 3aTPYAHEHUS B MNPAKTHYECKOM INPUMEHEHUHM 3HAHHM
HaMpaBJICHUS;

— cJ1ab0 apryMeHTHPYET Hay4yHbI€ MOJI0KEHHUS,

— 3aTpyaHseTcs: B GOPMYITUPOBAaHUH BBIBOJIOB M 0000IICHUI;

— YAaCTUYHO BJIAJIEET CUCTEMOM CIEIUATN3UPOBAHHBIX MOHITUH.

«HEYIOBJIETBOPUTEITHHO
«HE 3a4TEHO»

— o0yJaronuiics He YCBOWI 3HAYUTEIBHOM dYacTH MPOTPaMMHOTO
MaTepHana;

— JO0ITyCKaeT CYIICCTBECHHBIC OIINOKHN n HECTOYHOCTHU npu
paccMOTpeHuH MPo0IeM B KOHKPETHOM HAITPABJICHUH;

— UCHBITBIBACT TPYAHOCTHU B IPAKTUYCCKOM IMPUMCHCHHUN 3HaHPII>’I;

— HE MOYKET apryMEHTHPOBATh HAYYHBIE ITOJIOKEHHS,

— He (HOPMYIUPYET BHIBOJIOB M 000OIICHUI.

10.3. TumoBbie KOHTPOJBHBIC 3aaHUS UIN HHBIC MaTCPHAITHI.
Bomnpocsr (3amaun) asis sk3ameHa mpeIcTaBieHsl B Tadmmie 15.

Tabmuma 15 — Bompocs! (3amaun) 11s SK3aMeHa

Kon
Ne i/t [Tepedenn BompoCcoB (3a1a4) IS IK3aMeHa HHKaTOpa
1. KoHCTpyKTHUBHBIE CXEMBI aKCEIEPOMETPOB. I1K-2.3.1
2. [TpuHIUIIBEI EHCTBUS AKCEIEPOMETPOB. I1K-2.3.1
3. XapakTEepUCTUKU aKCEIEPOMETPOB. I1K-2.3.1
4, AKcenepoMeTpbl IPSIMOTO U3MEPEHHUSL. I1K-2.3.1
5. AKceslepoMeTpbl KOMIIEHCAITMIOHHOTO U3MEPEHUSI. I1K-2.3.1
6. OceBbl€ aKCENEePOMETPHI. I1K-2.3.1
7. MasTHUKOBBIE aKCEIEPOMETPBI. I1K-2.3.1
8. CTpyHHBIE aKCEIEPOMETPBHI. I1K-2.3.1
9. OO011as XapakTepUCTUKA TUPOCKOMIOB. I1K-2.3.1
10. JlazepHble THPOCKOIIBI. I1K-2.3.1
11. Bo0JI0OKOHHO-ONITUYECKHE TUPOCKOTIBI. I1K-2.3.1
12. BoJiHOBBIE TBEPAOTEIBHBIE THPOCKOIIBIL. I1K-2.3.1
13. JluHaMH4YecK HaCTpanBaeMble TUPOCKOIIBI. I1K-2.3.1
14. MuKpoMeXaHU4ECKUE TUPOCKOIIBI. I1K-2.3.1
15. WneprmanbHelii ciocod onpeeneHus KOOpAUHAT I1K-2.3.1
MECTONOJIOKEHHUS 00bEKTA.
16. WHepumanpHas HaBUranys Ha INIOCKOM MOBEPXHOCTH. I1K-2.3.1
17. Hasuranus Ha chepuueckoit 3emie. I1K-2.3.1
18. MasTHUK, HE BO3MYIIAEMbIH YCKOPEHUSAMU TOUKH I1O/BECA. I1K-2.3.1
Ilepuop lynepa.
19. Oco0eHHOCTH U3MEpPEHUs] YCKOPEHHUS aKCETIEPOMET. I1K-2.3.1




Kon

Ne i/t [Tepeuyens BompocoB (3a1a4) ajst SK3aMeHa HHMKaTOpa
20. ®durypa 3emiu. I1K-2.3.1
21. Bunel koopauHart, npumensiemslie B MHC. I1K-2.3.1
22. Cucrembl koopauHaT, npumensiemslie B MHC. I1K-2.3.1
23. I'paBuTalIMOHHOE TOJIE U 110JI€ CHIIBI TSDKECTH. I1K-2.3.1
24, [IpuHIHIIBEI TOCTPOEHUS NHEPLUAIBHBIX HABUTALIMOHHBIX I1K-2.3.1
CHCTEM.

25. Knaccugukaims nHepIraIbHBIX HABUTAITHOHHBIX CHCTEM. I1K-2.3.1

26. ITnardpopmennsie MTHC nmomyaHamuTHYECKOTO THUIIA. I1K-2.3.1

27. CrpykrypHble cxeMmbl mnatdopmenHbix MHC. I1K-2.3.1

28. [Tnatdhopmennsie MHC reomerpuueckoro tura. I1K-2.3.1

29. Cxema BBIYMCIICHUH AEKapTOBBIX HHEpUUaNbHbIX KoopauHaT | [1K-2.3.1
TIPU JBMKEHUU BOIHM3U 3EMITH.

30. Yupouienssiit Bapuant MHC B nexapToBBIX KOOpAWHATAX. I1K-2.3.1

31. Cxema BbIYUCIIEHUH TreorpaduyecKixX KOOpIHar. I1K-2.V.1

32. Crioco0b1 oOecrieueHus reorpaduaeckoil OpueHTauu [1K-2.B.1
aKCeJIepOMETPOB.

33. Cxema BBIYUCIIEHUHN TeorpaduyecKux KOOpIAuHaT pu [IK-2.V.1
JIBIPKCHUH OTHOCHUTENIBHO C(hepruiIecKoi 3eMiIu.

34. CxeMa BBIUMCIIEHUI HaBUTALIMOHHBIX IAPAMETPOB IS [IK-2.¥.1
AIUTATICONTHOM alIPOKCHMAITIH 3eMJTH.

35. OCHOBHBIE TapaMETPHI OPTOAPOMUYCCKUX TPACKTOPHUH.

36. Cxema BBIYUCIICHHS OPTOAPOMUYECKUX KOOPJIMHAT IPU [IK-2.V.1
JIBI)KCHUH OTHOCHUTENIBHO C(hepruiyecKoit 3eMn.

37. Cxema BBIYUCIECHHS OPTOAPOMUYECKUX KOOPJIUHAT MPU [IK-2.V.1
NBIDKEHUH OTHOCHUTENBHO DJUIMIICOUTHON 3EMIIH.

38. Haznauenue u kinaccuukamus THpoCTabMIN3aTOPOB. IK-2.3.1

39. [TpunHIUn 1eicTBUA OJJTHOOCHOTO CHIJIOBOTO [1K-2.3.1
IMPOCTAOUIIN3ATOPA.

40. Kunematnueckas cxema rupoCTaOuIM3UPOBAHHOMN IK-2.3.1
11aT(OPMBbl HHEPLIMATILHON HABUTAIIMOHHOMN CUCTEMBI.

41. Knaccuduxkanus MOTPEITHOCTEH nHeprmanpHbix | [1K-2.3.1
HaBUTALIMOHHBIX CUCTEM.

42. Brnusinue HeTOYHOM Ha4YaIbHOM BBICTaBKHU IUIAT(OPMEI. I1K-2.3.1

43. BunusiHMe norpemHocTen akceaepomerpa. I1K-2.3.1

44, Brnusinue coOcTBeHHOTO npetida rupockomna. I1K-2.3.1

45, [TocTpouTesnib BepTUKAIIN. I1K-2.3.1

46. BricTaBka miaThopMeHHOM HHEPIIUATBLHON HABUTAITMOHHOM [1K-2.B.1
CHCTEMBI.

47. [Tpunuun nevicteust BUHC. [1K-2.3.1

48. Knaccudukanus BTHC. [1K-2.3.1

49. BUHC c akcenepomerpamu u IYC. I1K-2.3.1

50. Axcenepomerpuueckue bUHC. I1K-2.3.1

51, BMHC na HeynpaBiasieMbIX THPOCKOMAX. I1K-2.3.1

52. BMHC c yrnamu Diinepa-Kpsinosa. I1K-2.3.1

53. BUHC c nByms ypaBHeHusimu IlyaccoHna. I1K-2.3.1

54. BUHC c ogaum ypaBHeHueM IlyaccoHa. I1K-2.3.1

55. BUMHC c napamerpamu Ponpura-I"amunbsroHa. I1K-2.3.1

56. BMHC Ha ocHOBe pelieHHs] KHHEMAaTUYECKOTO YpaBHEHMSI B I1K-2.3.1

KBAaTCPHUOHAX.




Kon

Ne n/mt [Iepeuens BonpocoB (3a1a4) /Ui SK3aMEeHa HHMKaTOpa
o7, Havanphas BeicTaBka BITHC. I1K-2.B.1
58. Omn6xn BUHC B ciydae HETOUHOTO OTIPEICICHUS I1K-2.3.1
BEPTHUKAJIN.

59. Omm6xn BUHC, BbI3BaHHBIE TIOTPEITHOCTAMHU I1K-2.3.1
aKCEeJIEepOMETPOB.

60. Ommbkxn BUHC, Be13BanHbBIE perihoM r'HpOCKONOB. I1K-2.3.1

61. Bekropnas monens ommboxk BUHC. I1K-2.3.1

62. CkarsipHasi MmoJienb ommbox BUHC. I1K-2.3.1

63. [TprHIUIIBI TOCTPOEHUST KOMITJIEKCHBIX CHCTEM HAaBUTaIUU. [1K-2.3.1

64. HenpepeiBuplii  ¢unbtp  Kanmmana B xommuiekcHbix | [IK-2.V.1
HaBUTAIIMOHHBIX CUCTEMaX.

65. Juckpernbiil puiibTp KasiMana B KOMIUIEKCHBIX I1IK-2.V.1
HaBUTAI[MOHHBIX CUCTEMaX.

66. Knaccudukanus nHepunanbHO-CIIyTHUKOBBIE HaBurauuoHusle | [1K-2.3.1
KOMIIJIEKCBI.

67. CpasuutenbHas xapakrepuctuka MHC 1 cmyTHUKOBBIX I1IK-2.B.1
HABUTAIIMOHHBIX CUCTEM.

Bormpockr (3amaun) i 3ageta / mudd. 3adera npeacTaBieHsl B Tadwie 16.
Tabmuia 16 — Bonpocs! (3agaun) i 3adera / qudd. 3agera
Kon
Ne /it [Tepedyens BompocoB (3amav) amst 3auera / qudd. 3auera HHMKaTOpa

Y4eOHBIM MJIAHOM HE MPETyCMOTPEHO

ITepeuenr TeM I8 KypCOBOTO MPOCKTHPOBAHUS/BBITIOJHEHUS KYpPCOBOW pPabOTHI
MpeACTaBJICHBI B Tabmwmie 17.
Tabmuma 17 — IlepedeHb TeM I KypCOBOTO POCKTHUPOBAHUS/BBITIOJHEHHS KypCOBOM PabOThI

[IpumepHbIil nepedeHpb TeM AJIsl KypCOBOTO MPOESKTUPOBAHU SA/BBITIOTHEHUS

Ne i/t N
KypCOBOH paboThI
Y4eOHBIM IIAHOM HE TIPEIYCMOTPEHO
Bompockl Uit MpoBeneHUS NPOMEKYTOYHOM aTTECTAllMM B BHJC TECTHPOBAHUS

MpeAcTaBiIeHBI B Tabnwuie 18.

Ta6muma 18 — [IpuMepHbIii TepedeHb BOIPOCOB IS TECTOB

y Kon
Ne n/m [IpumepHbIil mepedeHb BOIPOCOB ISl TECTOB
WHJINKaTOpa
1. | Tun 1 3apmanne KOMOMHUPOBAHHOTO THIIA C BRLIOOPOM OJHOTO BEPHOTO I1K-2

OTBCTA U3 YCTBIPCX MPCIIOKCHHBIX U 000CHOBaHHEM BLI60pa.

Kakyto popmy umeer 3ems?
1. Cepsr

2. Dnnunconaa

3. T'eonna

4. HeonpeneneHnyo

OTaJOHHBINA OTBET
4. Heonpene1eHHY 10




BcenenctBue HepaBHOMEPHOIO paclpeieieHus Macc B Tele 3eMIIH,
JEMCTBUS CHJI IPAaBUTALMU U BpAlLEHUS €€ B IPOCTPAHCTBE MOBEPXHOCTh
3emau uMeeT HeompenaeneHHyo ¢opmy. IlepBoe reomerpuueckoe
MPUOTKCHHE Ha3pBalOT reougoM. [eomn 3to ¢urypa 3emuw,
oOpa3oBaHHas  YPOBCHHOW  IOBEPXHOCTHIO,  COBHAJAMOMIEH  C
MIOBEPXHOCTbI0O MHUpPOBOrO OKE€aHa B COCTOSIHMM IIOJIHOTO IIOKOSI U
paBHOBECHS M MNPOJOJDKEHHOM MOJ MaTepuKaMU. AIINPOKCUMALMEU
reouja SIBJISIETCS reoMeTpuyeckas (urypa HaszbiBaeMasi SJUIMIICOMJIOM.
JUJ1st yIpOIIEHHBIX PAacyeTOB AIUIHIICOU]] 3aMEHSIOT CEepoid.

Tun 2 3aganne KOMOMHHUPOBAHHOTO THIIA C BBIOOPOM HECKOJIBKHX
BAPUAHTOB OTBETA U3 MPENJIOKEHHBIX U Pa3BEPHYTHIM 00OCHOBAHHEM
BBIOODA.

Kakue cuctempl  KOOpAMHAT  HUCHOJB3YIOT TpU  pa3paboTke
BBIYUCITUTEIBHBIX ~ aJTOPUTMOB  (PYHKIIMOHUPOBAHUSI HMHEPIHATBHBIX
HAaBUTAI[MOHHBIX CHUCTEM TpU JABWKEHUH OOBEKTa B BO3IYIIHOM
MIPOCTPAHCTBE

. 3eMHas cucTeMa KOOpAuHaT

. CtaproBas cucrema KOOpAWHAT

. HopmansHas cucrtema KoopinHAT

. CBsizaHHas cUCTeMa KOOpJIUHAT

. CkopocTHas cucremMa KOOpAWHAT

. IlomyckopocTHas cucrema KOOpJAUHAT
. TpaekTopHas cucteMa KOOpiuHaT

NN N AW

OTaOHHBIN OTBET

1. 3emHas cucreMa KOOpAMHAT

2. CrapToBasi cucreMa KOOPAUHAT
3. HopmasbHasi cucremMa KOOPAMHAT
4. CBsi3aHHAsl CHCTEMa KOOPAUHAT
5. TpaekTopHasi cucTreMa KOOpAMHAT

3eMHas cucTeMa KOOpAMHAT MCIOJb3yeTcsl s ONpeleNeHus
MECTOIIOJIOKEHUS IOJBIKHOTO O0BEKTa B OKOJIO3EMHOM IPOCTPAHCTBE.
[Ipu 3TOM naHHBIE MOTYT OBITh YKa3aHbl JMOO B BUJE JEKapTOBBIX WU
B (opMe moMsIpHBIX KOOpAMHAT (mMpoTa U joarota). HopmanbHas
cucTeMa KOOPJMHAT BBOJMUTCA /sl ONpPEAETICHUsT OpUEHTAllun 00beKTa
OTHOCHUTEJIBHO 3€MHOW MOBepxXHOCTH. Hauano HopMalilbHOW cHcTeMbl
MOKET OBITh JKECTKO IPHBSI3aHO K 3€MHOH MOBEPXHOCTH ( YCIOBHO
HENOJBIDKHAs CHCTEMa) WM PACHoJiaraThCsl B LIEHTpE Macc OO0beKTa
(momBwxkHas cuctema). CymiecTByeT HECKOJIBKO Pa3sHOBUIHOCTEH ITOM
cucrembl. Hampumep, ecnm oce OX HampasisieTcss 1O MECTHOMY
MEpHINaHy, TO  TaKyld  CHCTEMY  Ha3bplBalOT  HOPMAaJbHOMU
reorpauecKoif, €clii OHa HampaBiIsgeTcs B 3aJaHHY0 TOYKYy —
oproagpomuueckoii. CraproBas CK dABieTcs YacTHBIM CIIydaeMm
oprogpomuueckoii CK. Ilonoxenue cBsazanHo CK OTHOCHTENBHO
HopmasibHOM CK ompenensier opueHranuio oobekra. TpaekroprHas CK
OTpENENAET TOJOKEHUE BEKTOpAa 3E€MHOM CKOPOCTHM OTHOCHUTEIBHO
npyrux CK. CkopoctHas u mnosyckopoctHad CK, cBs3aHHBI ¢
BO3JIyIIHOM CKOpPOCTBIO JIETaTeabHOro ammapata. [Ipum paccmoTpenun
BOIIPOCOB HABUTALIMOHHBIX ONPEIEIICHUN 3TH CUCTEMBI HE UCTIOJIb3YIOT.

[1K-2




Tun 3 3agaHue 3aKpbITOrO THIA HAa YCTAHOBJIEHUE COOTBETCTBUS
YCcTaHOBUTE  COOTBETCTBHE  MEXAYy  (GOPMYIaMU  BBIYHCICHHSA
COCTaBIIIIONIMX  KAXKYIIETOCSd  YCKOPEHUS W HUX  (U3NYECKUM
CoJIepKaHUEM

1. a =2Q %V, a. YCKOpEHHE CUJI TPaBUTALMH

rae () - yriosas CKOPOCThb

BpaleHus 3emun, V —
CKOPOCTb IBMIKEHUS 00BbeKTa

2. a,=wxV, 0. YckopeHue OTHOCUTEIbHO
MOBEPXHOCTH 3eMIn

TIe (o - yrI0Bas CKOPOCTh
e @ = 3T P (oTHOCHTENBHOE YCKOPEHHE)

BpallCHHUA oOBeKTa
OTHOCHTECJIBHO LICHTpPa 3eMin

3.4, =Q, X(Q3 xR), rne R — | B. IlepeHocHOE yckopeHHe,
BBI3BAHHOE YTJIOBOH CKOPOCTBIO
BpanieHus 00beKTa
OTHOCHTEJILHO LIeHTpa 3emim

paanyc 3emin

4. a,=g, r. [lepenocHoe yckopeHue,
BBI3BAHHOE YIJI0BOI CKOPOCTBIO
BpaIeHus 3eMIH

S5.a,= vV, e. Yckopenune Kopuonuca

OTaJOHHBIA OTBET
Kirou ¢ otBeTamu

[1K-2

1 2 3 4 5
e B r a 0
Tun 4 3agaHue 3akppITOrO THIA Ha YCTAaHOBJICHHUE mocienoBaTenpbHoctn | [1K-2
Pacnonosxxurte B mpaBUJIbHOM HOpsiAKE AeHcTBUsA npu noarotoske MHC
K paboTe
a) BxirroueHne cuctemsl
0) banancupoBka
B) ['pyOas BeicTaBKa
r) 'mpokomnacupoBaHue
n) lopu3oHTHpOBaHKE
Kirou ¢ otBeTamu
1 2 3 4 5
a B I r 0
Tun 5 3agaHue OTKPHITOTO THUNA C Pa3BEPHYTHIM OTBETOM. [1K-2

Ykaxure MpeuMynieCTBa u HCOO0CTAaTKU 6GCHJ'IaT(I)OpMeHHLIX
HHCPUUAIIBHBIX CHUCTEM OPHUCHTAIIlMUM W HaBUT'allUW II0 OTHOLICHHUIO K
l'IJ'IaT(bOpMCHHLIM cucremam

OTaJOHHBIA OTBET




BecrutatopmeHHble MHEPIMATIBHBIX CUCTEM OPHEHTAIIMM M HaBUTAIMH
ropaszio mpoiie miaTGpopMeHHBIX B KOHCTPYKTUBHOM IUIaHE, MMOCKOJIBKY
HE COJIEpXkAaT DIEMEHTOB MPELHU3MOHHON AJIEKTPOMEXaHUKU. B cBsA3M C
3TUM OHH 00JIafaroT 0o0Jiee BBICOKON HAJIEKHOCTHIO M CYIIECTBEHHO
nemieBiie  TUIATGOPMEHHBIX. [ TIaBHBI HEJOCTATOK JTHX CHCTEM
3aKIII0YAaeTCs] B HEOOXOJMMOCTH HCIIOJIB30BAHUS NPH UX MOCTPOCHHUH
TUPOCKONMYECKUX JaTYUKOB M aKCEJIEPOMETPOB C OYEHb LIMPOKUM
JUHAMHYECKUM JUala30HOM, I[OCKOJbKY CUTHAJIbl 3THUX JAaTYUKOB B
cocraBe OecruiaTOPMEHHBIX WHEPIHUAIBHBIX CHCTEM OPHEHTAllUd |
HABUTAIUM COJIEP’KAT HE TOJILKO HABUTALIMOHHYIO COCTAaBJISIOLIYIO, HO U
KOMIIOHEHTBI, CBSI3aHHbIE C BpAIICHUEM OOBEKTa B IPOCTPAHCTBE.
N3meputenbHble YCTPOWCTBA ¢ HIMPOKUM JUHAMMUYECKUM TUANa30HOM
uMerT 0Oojiee HHU3KYIO TOYHOCTh H3MepeHus. B wutore obnacth
pUMeHeHHsl OecruiaT(OpMEHHbIE HHEPIUAIBHBIX CUCTEM OPUEHTAIH U
HABUTAIUH - 9TO CUCTEMbI IOHWKEHHON U CpEJJHEH TOUHOCTH.

[lepeueHp TeM KOHTPOJIBHBIX PabOT MO AUCUUIUIMHE OOy4aromuxcs 3a04HOU (OPMBI
oOyueHus1, IpeJICTaBICHbI B Ta0mie 19.

Tabmuma 19 — [epedeHb KOHTPOJIBHBIX PadOT

No /it ITepedyeHr KOHTPOJIBHBIX PadOT

He npexycMoTtpeno

10.4. Mertoauueckue MaTepHuabl, OTIPEICTISIONINE MIPOTICTYPhI OLICHUBAHUI
WHIUKAaTOPOB, XapaKTepU3YIOLIUX JdTambl (OpMHpOBaHUS KOMIIETEHIMM, coaepxkarcs B
JIOKAJIbHBIX HOpPMaTUBHBIX akTtax ['YAII, pernaMeHTUpYIOIIUX TOPAIOK W MPOLEAYPY
MIPOBEJICHUS] TEKYLIEr0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUHOM aTTeCTalluu 00Yy4aromuXcs
I'VAIL

11. Meroauveckue ykazaHus sl 00YJIArOIIUXCsI IO OCBOSHUIO JTUCITATIIINHBI

11.1. Meroauveckue YyKa3zaHUS JUIsi OOy4aromUXCS II0 OCBOCHHUIO JICKIIMOHHOTO
MaTtepuaa.

OcHOBHOE Ha3HAYCHHE JICKIIMOHHOTO MaTepHaja — JIOTHYECKH CTPOMHOE, CHCTEMHOE,
rIyOOKOe W SCHOE H3JIOKEHHEe ydeOHOro marepuaia. HasHaueHHEe COBPEMEHHOW JICKIIMH B
paMKax TUCIMIUIMHBI HE B TOM, YTOOBI MOJIYYUTh BCIO MH(POPMALHUIO 1O TEME, a B OCBOCHHHU
(GyHJaMEHTAJILHBIX TPOOJEM JIUCIHMIUIMHBI, METOJIOB HAy4yHOr'O IMO3HAHMS, HOBEWIIIHMX
JOCTHDKEHUIH Hay4HOW MbICIH. B yueOHOM mporiecce JISKIUs BBITIOJIHIET METOJIOJIOTHUECKYIO,
OpraHu3alMOHHYI0 ¥ HH()OpPMaMOHHY (QyHKIMH. JICKIMS pacKpbIBacT MOHATUIHBIN armapat
KOHKPETHOM 00jacTH 3HaHMs, €€ IpoOJeMbl, JaeT LEIbHOE IPEJACTABICHHUE O JIUCIHUILIMHE,
MOKa3bIBAET B3aUMOCBSI3b C IPYTUMHU JUCIUTUIMHAMH.

[InanupyeMsle pe3yabTaThl IPH OCBOEHUHU 00YIAIOIIMMHUCS JEKIIMOHHOIO MaTepHaa.

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

— TONy4YeHHE OMbITa TBOPUYECKON pabOThl COBMECTHO C MIPETIOaBaTEIIEM;

— pa3BuTHEe MNpOo(ecCHOHANBHO-AETOBBIX  KAauyecTB, JIOOBU K  TpeaMeTy H
CaMOCTOSITEILHOTO TBOPYECKOTO MBIIIIJICHHUS.

— TOsIBIIEHHWE HEOOXOAMMOT0 HHTEpeca, HEOOXOAUMOTO /TSl CAMOCTOSITENIbHOW pabOThI;

— TONy4eHHe 3HAaHUH O COBPEMEHHOM YPOBHE pa3BUTHS HAyKM M TEXHHUKH U O
MPOTHO3€E UX Pa3BUTH HA ONIMKaMIINe TOIbL;




— Hay4YMTbCS METOJMYECKH 00padaTbiBaTh MaTepuan (BBIACNIATH IJIaBHBIE MBICIU U
MOJIOKEHHSI, TPUXOJUTh K KOHKPETHBIM BBIBOJAM, IOBTOPATH WX B  pa3IMYHBIX
(bopmMynHpoBKax);

— MOJIy4YeHHE TOYHOTO OHUMAaHHS BCEX HEOOXOIUMBIX TEPMUHOB M MIOHATHI.

JIeKUIMOHHBI MaTepuall MOXET COIPOBOXKIATbCSA  JIEMOHCTpalMed CIaiJoB U
HCIOJIb30BAHMEM Ppa3/laTOYHOrO0 Marepuajla IpU IMPOBEACHUU KOPOTKUX JUCKYcCUM 00
0COOEHHOCTSIX IPUMEHEHHS OTJEIIbHBIX TEMATHK IO JUCIUTUTHHE.

CrpykTypa npeiocTaBiaeHUsl JEKIIMOHHOIO MaTepuaa:

— U3JI0KEHUE TEOPETUYECKUX BOIIPOCOB, CBSI3aHHBIX C PACCMAaTPUBAEMOM TEMOI;

— OMMCAHNE METOJIOB M AJITOPHUTMOB, TPUMEHSEMBIX B COBPEMEHHBIX HHTETPUPOBAHHBIX
CUCTEMAaxX OpUEHTALIMU U HAaBUTALIUU;

— IEMOHCTpALUs IPUMEPOB MOCTPOEHUS MHTEIPUPOBAHHBIX CUCTEM;

— 000011IeHIE U3I0’)KEHHOTO MaTepuaa;

— OTBETHI Ha BO3HUKAIOIIIME BOIPOCHI IO TEME JIEKIIUH.

11.2. Meroauueckne ykazaHHs Ui OOYYalOMIMXCS I10 BBITOJHEHHIO JIAOOPAaTOPHBIX
pabot

B xone BeimonHeHus 1a00paTOpHBIX pPabOT OOydYarOUIMICS JODKEH YrIIyOUTh U
3aKpEeNUTh 3HAHUS, NMPAKTUYECKHE HAaBBIKM, OBJA/€Th COBPEMEHHON METOJMKONW M TEXHUKOU
SKCIEPUMEHTa B COOTBETCTBHM C KBAIM(PHUKAIMOHHON XapaKTEpUCTUKOW oOy4arouierocs.
Brinonnenue nabopaTopHbIX pabOT COCTOUT U3 3KCIIEPUMEHTAIbHO-TIPAKTUYECKON, pacuyeTHO-
AHAJIMTUYECKOMN YacTel U KOHTPOJIbHBIX MEPOIIPUATHI.

BrimonHenne nmabopaTtopHbIX pabOT 0O0y4aromUMCS SIBJISICTCST HEOTHEMJIEMOM YacThIO
W3y4YeHMs] JUCLMILUIMHBI, OINpenenseMoil ydeOHbIM IIJJaHOM, W OTHOCUTCS K CpEICTBaM,
o0ecreunBaroIUM peIIeHUe CIeIyIOUIMX OCHOBHBIX 3a71a4 00y4aroLierocs:

— TIpHOOpETeHHE HAaBBIKOB HCCIECIOBAaHMA IIPOLIECCOB, SBICHUH U  OOBEKTOB,
M3y4aeMbIX B paMKax JaHHOW AUCLUILINHBL;

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

— IIOJIydYeHHME HOBOHM MH(OpMAIMK [0 N3ydaeMO IUCIUILINHE;

— T[pHOOpeTeHHE  HABBIKOB  CAMOCTOSITENBHOM  paboThl ¢ Ja0OpaTOpHBIM
000pyI0BaHUEM U TPUOOPAMH.

3amanue u TpeboBaHUs K IPOBEICHUIO JIa0OPAaTOPHBIX paboT

JlaGoparopHbie pabOTHl MPOBOISATCS B COOTBETCTBUU METOJUYECKUMU YKA3aHUSMU JJIS
Kaxaoi pabotel. [lepen BbIMoOIHEHHEM Ja0OpPATOPHBIX PabOT MPOBOJUTCS HHCTPYKTAXK IO
TEXHMKE O€30MacHOCTH M MpPeIBAPUTENbHBIM OMpPOC CTYJECHTOB Ha YCBOCHHE METOJIUKU
MPOBEJICHUSI  DKCIEPUMEHTOB C  HCIOJb30BaHHEM JIA0OpaTOpHOro  oOOpyHOBaHUS U
u3MepuTeNnbHbIX TpubopoB. Ilo pe3ynbrataM NpPOBEACHHBIX SKCIEPUMEHTOB COCTABISETCS
MIPOTOKOJI, KOTOPBIN 3aBEPSETCs MPENoiaBaTeIeM.

CrpykTypa u opma oTdeTa 0 1a6opaTopHOi paboTe

. TUTYJIbHBIN JIUCT;

. LIeJTb JTabopaToOpHON pabOTHI;

. OTIMCaHME UCCIIEAYEMOMN CUCTEMBI;

. CTPYKTYpa HCCIIeIyeMbIX ITapaMeTpOB;

. METOJIMKa MPOBEACHUS KCIIEPUMEHTAIbHBIX UCCIIEI0BAHUM;
. IPOTOKOJI SKCTIEPUMEHTA;

. pe3yabTaThl 00paOOTKH AKCIIEPUMEHTANBHBIX JaHHBIX;

. BBIBOJIBI 110 paboTe

OO DN K~ W —



Tpeb6oBanus k 0hopMIICHHIO 0TYETa 0 J1ab0paTOPHOH paboTe

Otuer o nabopaTopHOil paboTe HOMKEH OBITh O(OpMIIEH B COOTBETCTBUU C
TpeOOBaHUAMHU IoCcTt 7.32 - 2001 IIPEACTABICHHBIMU Ha caunre
http://guap.ru/guap/standart/titl_main.shtml. Tutynenbii nHcT MabOpaTOpHON PabOTHI NOJKEH
ObITb  O(OpMJIIEH B COOTBETCTBHM C TpeOOBaHMSAMH, MPEACTABICHHBIMH Ha CaiTe
http://guap.ru/guap/standart/titl_main.shtml

11.3. Meroauueckue yKa3zaHHs Ui 00yJaronuxcsl M0 MPOXOXKICHUIO CaMOCTOSITEIBHOM
paboThI

B xoze BBITIOJIHEHUSI CaMOCTOSTEIBHON PabOThI, 00YYAIOUIUKACS BBITOJHIET padoTy IO
3aJIaHUI0 U IIPU METOJMYECKOM PYKOBOJCTBE IpernojaBaTelis, HO 0e3 ero HemocpeaCTBEHHOTO
y4acTusl.

st oOydaronuxcss Mo 3a04HOM (opme OOydeHHs, CaMOCTOSITeNIbHass paboTa MOXKET
BKJIIOUATh B €05l KOHTPOJIBHYIO paloTy.

B mporiecce BBIMOTHEHUS CaMOCTOSATEIBLHOM paboOThI, y oOydaromierocss GpopMupyercs
1enecooOpa3Hoe MIaHUpOBaHUE pabOYero BpEMEHH, KOTOPOE MO3BOJIIET UM pa3BUBATh YMEHUS
Y HaBBIKH B YCBOCHHU WM CHCTEMATH3AIMH MPUOOPETaeMbIX 3HAHWM, 00ECIIeUnBaeT BBICOKUI
YPOBEHb YCIICBACMOCTH B TIEPUOJ OOYYCHHS, IIOMOTAeT TOJYYWTh HABBIKH ITOBBIIICHUS
poheCcCHOHATBHOTO YPOBHSI.

MertoauyeckuMH ~ MaTepUallaMH,  HANpaBISIONMIMMU  CaMOCTOSITENIbHYI0 — paboTty
00yJarOIINXCsl SIBIISTFOTCSL:

—  y4eOHO-METOANYECKHIA MaTepHall 10 TUCIUILTHHE;

— METOJIMYECKHE yKa3aHHs 10 BBIMOJHEHUIO KOHTPOJBHBIX paboT (1 00ydyaromuxcs
10 3a049HOM (popme oOydeHwHs ).

11.4. Meroaudeckue yKazaHWs Ui OOYyYaIOMUXCA TO TMPOXOXKACHHIO TEKYIIETO
KOHTPOJISl YCIIEBAEMOCTH.

Tekymuii KOHTPOJIb YCIIEBAEMOCTH MPEAyCMATPUBAET KOHTPOJb KadecTBa 3HAHUU
oOyuarouuxcs, OCyIIECTBISIEMOTO B TEYEHHE CEMECTpa C IIeJIbI0 OI[CHHBAHMS XOJla OCBOEHUS
JUCIUIUIAHBIL.

[Topsimok  MPOXOXKAEHHUS  TEKYIIEro  KOHTPOJIA  YCIIEBAEMOCTH  ONpEJeliseTcs
[Tomoxenusimu I'VAII «O TexkylmieM KOHTPOJIE YCIIEBAEMOCTH U MPOMEKYTOUYHOM aTTeCTallH
crynentoB ['YAII, oOyuaromuxcss Mo mporpamMmbl BhICHIETO oOpazoBaHus» U «O MOIYJIBHO-
PEHTHHTOBOM CHCTEME OLICHKH KadecTBa yueOHO# paboThl cTyieHToB B 'Y Aly.

Cucrema OlLIEHUBAHUSA:

1 Tun) 3amaHue KOMOWHHUPOBAHHOTO THUIA C BBIOOPOM OJHOTO BEPHOTO OTBETa U3
YeThIpeX MPEATOKEHHbIX M OOOCHOBaHHMEM BBIOOpA CUUTACTCS BEPHBIM, €CIH IMPaBUIBHO
yka3aHa uudpa U NpuBEICHBl KOHKPETHBIE apryMEHTbI, UCIOJIb3yeMble MPH BHIOOpE OTBETA.
[TonHoe coBmajeHHWe C BEpPHBIM OTBETOM OIlLlIEHMBaeTcs 1 OamioMm, HEBEpHBIN OTBET WM €ro
otcyrctBHe — 0 6aioB.

2 tun) 3ajgaHue KOMOMHHUPOBAHHOTO THIA C BHIOOPOM HECKOJIKMX BapUaHTOB OTBETA W3
MPEIOKEHHBIX U Pa3BEPHYTHIM 0OOCHOBAaHMEM BBIOOpA CUMTAETCS BEPHBIM, €CIH MPaBUIBHO
yKa3aHbl UGBl U MPUBEACHBI KOHKPETHBIE apryMEHTHI, HCIOIb3yeMbIe MPU BHIOOPE OTBETOB.
[TonHoE coBmazieHHe C BEpHBIM OTBETOM OIleHMBaeTCs 1 6amioMm, eciu JOMYyIIEeHbl OMUOKU HIIN
OTBeT OTCYTCcTBYeT — () 6asioB.

3 tum) 3amaHue 3aKpHITOTO THIA HAa YCTAHOBJIEHHE COOTBETCTBUS CUHTAETCS BEPHBIM,
€CIIH YCTaHOBIIEHBI BCE COOTBETCTBHS (TO3MIIMU W3 OJHOTO CTOJOIA BEPHO COMOCTABIEHBI C
MO3UIUSAMU Jpyroro ctonbia). [lonHoe coBmajeHre ¢ BEpHBIM OTBETOM OlleHHBaeTcs 1 Gamowm,
HEBEPHBIN OTBET WJIM ero oTcyTcTBHE — () OaoB

4 Ttun) 3agaHue 3aKpPBITOTO THMA HAa YCTAHOBIIEHHE IMOCIEAOBATENFHOCTH CUUTAETCA
BEpPHBIM, €CJIM TPaBUIBHO YKazaHa BCs TocleaoBarenbHOCTh Iudp. [lomHoe coBmaaeHue ¢



BEPHBIM OTBETOM OIIeHMBAeTCs | OamioM, eciy JOMmyleHbl OMIMOKU WIH OTBET OTCyTcTBYeT — 0
0aIos.

5 tumn) 3amaHue OTKPHITOrO TUIA C Pa3BEPHYTHIM OTBETOM CUYHMTACTCS BEPHBIM, €CIU
OTBET COBIAJAET C STAJOHHBIM IO COAEpPX aHUI U NojHoTe. IIpaBUibHBIN OTBET 3a 3aJaHUE
OlLlIeHMBaeTCs B 3 Oajuta, €Ciy JIOMyIIeHa OHa OmMOKa \HETOUHOCTh \ OTBET NPaBUIIbHBIM, HO HE
HOJIHBIHA - 1 6as, eciau gomyieHo 6osee 1 omuOKU \ OTBET HENPABUIIBHBIN \ OTBET OTCYTCTBYET
— 0 Oay1oB.

[lo wToraM TeCTHpPOBAaHUS BBICTABISIETCS OIECHKA: «OTIMYHO», «XOPOIIO»  HIIH
«ynoBieTBoputenbHO». Ilpu momydennn MeHee 3-X 0auioB  («HEYIOBIECTBOPHUTEIHHO)
oOyJaromemMycsi MPeIoCTaBISAETCS BO3MOXKHOCTh IOJATOTOBUTHCS W TMOBTOPHO TPOWTH
TECTUPOBAHUE B CPOKH, MPEAYCMOTPEHHbIE y4eOHBIM IIaHOM. K mpoMexyTouHo#l aTTectauuu
JIOTIYCKAIOTCSl O0Oy4aroluecs, MOJTHOCThIO BBIMOJIHMBIINE Y4YEOHBIN IUIaH, NMPEAyCMOTPEHHBIN
paboyeil mporpaMMoi AUCHHUILIIMHBI, 10 BCEM BUAAM YYEOHBIX 3aHITHM.

11.5. Meroanueckue ykazaHus JUIsl OOYUYAIOIMIMXCS MO MPOXOXKICHUIO MPOMEKYTOUHON
aTTecTaluu.

[IpomexxyTounast ~ aTTecTamusi  OOyYalOUIUXCs  TMpeAaycMaTpUBaeT  OIEHUBAHHUE
MPOMEXXYTOUYHBIX U OKOHYATEIBHBIX PE3YJIbTaTOB OOyueHHUs 1o AuciuiimHe. OHa BKITIOYAET B
ceds:

— 9K3aMeH — GopMa OIEHKH 3HAHUH, MOTYICHHBIX 00yJalOIMUMCS B TIPOIECCe U3YUCHUS
BCEH JUCITUTUIMHBI HJIA €€ YaCTH, HABBIKOB CAMOCTOSTEILHON pabOThl, CHOCOOHOCTH TPUMEHSITH
WX JUIA pelieHUs MPaKTUYECKUX 3a1ad. OJK3aMEH, KaK TMPaBWIO, TMPOBOAWTCS B TEPUOJ
9K3aMEHALIMOHHOW CEeCCHM U 3aBEpILAeTCsl aTTECTallMOHHOW OLEHKON «OTJIMYHO», «XOPOIIOY,
«YZIOBIIETBOPUTEIBHOY», «HEYAOBIECTBOPUTEIHHOY.

Cucrema OIICHOK NMPHU MPOBEACHUU TEKYIIETO KOHTPOJIA U MPOMEXYTOUHOM arTecTaluu
OCYILECTBJISICTCSI B COOTBETCTBHUU C PYKOBOJSIIMM AOKyMeHTOM opranuzauuu PO T'YAIL
CMK 3.76 «IlonoxxeHue o TEKyIeM KOHTPOJIE YCIEBAEMOCTH U MPOMEKYTOUHOW aTTeCTalluu
CTYACHTOB M AaclHUpaHTOB, OOydaloluXcs MO 00pa30BaTeIbHBIM MPOrPaAMMaM BBICIIETO
obpazoBanus B ' YAII» https://docs.guap.ru/guap/2020/sto_smk-3-76.pdf.



JIuct BHECEHUs U3MEHEHUH B pabouylo IporpamMmy AUCLHUIIINHBI

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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