MuHHCTEpCTBO HAyKH U BBICIIEro oOpa3oBanus Poccuiickoit denepannn
®enepalibHOE TOCYIAapCTBEHHOE aBTOHOMHOE 00Pa30BaTeIbHOE YUPEKICHUE
BBICITIIETO 00pa3oBaHUs
«HauuoHaIBHBIN UCCAEN0BATENbCKUN sIepHbId YHUBEpcUTeT «MUDI»

NMHCTUTYT UHTEJUIEKTY AJIbHBIX KUBEPHETUYECKUX CUCTEM

KA®EJIPA KUBEPHETHUKH

OAOBPEHO YMC UUKC

[TpoTtokon Ne 8/1/2024

ot 28.08.2024 .
PABOYASI TIPOT'PAMMA YYEBHOM JUCHUIIINHBI
MATEMATUYECKHE MOJEJIM JUHAMNWYECKNX CUCTEM
Hamnpasnenue noaroroBku [1] 01.03.02 INpukiaaHas MaTeMaTUKa ¥ HHPOPMATHKA
(cerManbHOCTD)
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AHHOTANIUA

[lenp Kypca — BBEOCHHE B NPOOJIEMATUKY M HU3YYCHHE IOAXOJIOB, HCIOIB3YEMBIX IPH
ONMCAaHWM JBW)KEHUS JWHAMHUYECKUX OOBEKTOB, TaKMX HANpuUMeEp, Kak JieTaTesbHbIC ammnapaThl.
PaccmarpuBarotcss Mozenb aTMOC(Ephl, MOBEPXHOCTH, TPAaBUTAMOHHOTO Mo 3emun. M3ydarorcs
IPUHLMIIBI PEAKTUBHOIO JIBJKEHUS ~ Teja IEpPEeMEHHOM Maccel. PaccmaTpuBaroTCsl CHUCTEMBI
KOOpJAMHAT, WCIOJIb3yeMble IIPU OIMCAaHUM [IBWKEHUS JIETAaTeNbHBIX almaparoB. BeiBonarcs
YPaBHEHHs NPOCTPAHCTBEHHOI'O JABI)KCHUS KAaK MAaTE€PUAIbHOM TOYKHM, YPAaBHEHHs BpalllaTEIbHOIO
JBYDKEHUS], YPABHEHUS JBM)KEHUS B dHepreTuueckoi gopme. PaccmarpuBaroTcs crocoObl ONMCAaHUS
CWI, JIEHCTBYIOIIMX Ha JICTAaTEJIbHBIM anmnapar. TeopeTMdeckue 3HaHUS 3aKpeIUIIIOTC B paMKax

mabopaTopHBIX pabOT Ha KOMITBIOTEPE.

1. IEJIN U 3AJAYA OCBOEHUA YYEFHOU JUCIHATIIMHBI

LlenssMu OcBOeHHS Y4eOHOW IMCLMIUIMHBI SBISIETCS OCBOCHHUE TOAXOIOB K (HOPMHUPOBAHHIO
MAaTE€MaTHYECKUX MOJIEIECH CIIOXKHBIX TEXHUYECKUX CHUCTEM Ha MPUMEpPE MAaTEMaTUYECKOrO0 ONHUCAHMS
MOJIBUKHBIX OOBEKTOB.

2. MECTO YUYEBHOM JAUCHUILIMHBI B CTPYKTYPE OOII BO

I[J'ISI ycneurHoro OCBOCHHA OUCHUIIIINHBI H€06XOI[I/IMLI 3HaHUA 06H1€I>i CI)I/ISI/IKI/I n TCOpHUH

OOBIKHOBEHHBIX MU (HEepeHIIMATBHBIX YPAaBHEHHIA.

3. ®OPMUPYEMBIE KOMIIETEHIIUU U IIVTAHUPYEMBIE PE3YJIbTATDBI

OBYYEHUA

YHuuBepcanbHble u(uin) o0menpodeccHoHanbHbIE KOMIIETSHIINN:

KOI[ N HAUMCHOBAHHEC KOMIICTCHIIN ‘ KOI[ U HAMMCHOBAHUC MHAUKATOPA NOCTHKCHUS KOMIICTCHIIUN

[IpodeccuonabHble KOMIETEHIIMM B COOTBECTBHHM C 3ajadaMH W oOBbekTamu (0OJacTsiMu

3HaHUN) PO ECCUOHATBLHON JeSITENbHOCTHU

3apaua
npogeccuoHaIbLHOU
nesteabnoctu (3I11)

O0beKT uiu
00J1aCTH 3HAHUSA

Koa u naumenoBanue
npogeccuoHaIbLHOU
KOMIIeTeHIUM;
OcHoBanne
(mpogeccuoHaTIBLHBIH
cranaaprt-IIC, ananu3
ONbITA)

Koa u naumenoBanue
HHANKATOPA
JAOCTHKEHUSI
npogeccuoHaIbLHOU
KOMIICTCHIIUHN

pa3zpaboTka u
COIIPOBOX/ICHUE
IIPOrPaAMMHOI0
obecrnieueHus

HpOI/ISBO,I[CTBCHHO-TCXHOJ'IOI‘I/I‘-ICCKI/Iﬁ

nH(OpPMaLIMOHHBIE U
IIPOrpaMMHBIE
CUCTEMBI

ITK-1.2 [1] - cnocoben
pa3pabarbIBaTh U
MPUMEHSTH ITPUKIIAHBIC
POrpaMMBbI ITPH
peleHnH 3a1a4 B
obacTtu
KuOeppu3nYecKux u

3-T11K-1.2[1] - 3HaTH
MPUHIIHITBI TOCTPOSHHS
Y YCIIOBUS IPUMEHEHUS
nporpamm,
UCIIOJIb3YEMBIX B
3a7a4yax pa3paboTKH U
COMPOBOXKICHUS




WH(pOPMaITMOHHBIX
CUCTEM

OcHosanue:
[TpodeccnonanpHbIM
craugapt: 24.057,
AHanu3 oneITa:
pa3paboTka
MaTeMaTHYeCKOro 1
MIPOrPaMMHOTO
obecrnieueHus
Kubephu3nIecKkux
CUCTEM

Kkuoeppu3nyecKkux u
MH(POPMAIIMOHHBIX
CHCTEM;

V-IIK-1.2[1] - ymets
000CHOBaHHO BHIOMPATH
QITOPUTMBI U
IPOTPaMMHBIE CPEZICTBA
JUISL pELICHUs 33124
POCKTHPOBAHUS U
COIIPOBOXKICHUS
KnOepHU3NIECKUx 1
MH(POPMAIIMOHHBIX
CHCTEM;

B-TIK-1.2[1] - Bnagets
HaBBIKAMU
UCTIOJIb30BaHUS
NPUKJIAJHBIX IPOTrPaMM
npu pa3paboTke u
MOJICITUPOBAHUH
KnOephU3NIECKUX U
UH(POPMAIMOHHBIX
CHCTEM

pa3paboTka u
COIIPOBOXICHHE
IPOrPaMMHOTO
obecrniedeHus

nH(pOpMaLIMOHHBIE U
IIPOrpaMMHBbIE
CUCTEMBI

ITK-1.2 [1] - ciocoben
pa3pabarbiBaTh U
IIPUMEHSATH [IPUKIIAHbIE
IPOTPaMMBI IIPH
peleHny 3a1a4 B
obnacTtu
Knbephu3nIecKux u
MH(OPMALIMOHHBIX
crcTeM

OcHosanue:
[TpodeccuonanbHbIM
cranzapt: 24.057,
AHanu3 oneITa:
pa3paboTka
MaTeMaTHYECKOTO U
IIPOrpaMMHOTO
oOecrnieuyeHus
Kubephu3nIeckux
CHCTEM

HAay4YHO-MCCIIEN0BATEIbCKUMN

3-T11K-1.2[1] - 3HaThH
HPUHIUITBI TIOCTPOCHUS
Y YCIIOBHSI TPUMEHEHHUSI
IpOTpaMM,
UCIIOJIb3YEMBIX B
3a/1a4ax pa3paboTKu U
COIIPOBOKICHHUS
KnuOeppu3nyecKux u
UH(POPMALIMOHHBIX
CHCTEM ;

V-IIK-1.2[1] - ymeTh
000CHOBAaHHO BBIOMPATH
QJITOPUTMBI U
MIpOrpaMMHBIE CPEZICTBA
JUISl peLIeHus 3a1a4
MPOEKTUPOBAHUS U
COIIPOBOKICHHUS
K1Oeppu3nYecKux u
MH(POPMAIMOHHBIX
CHCTEM ;

B-I1K-1.2[1] - Bnagets
HaBBIKAMHA
UCIOJIb30BAHUS
MPHUKJIAIHBIX TIPOTPAMM
pH pa3paboTKe U
MO/JICITUPOBAHUH
KnOephrU3NIecKux u
MH(OPMALIMOHHBIX
cHCTEM




aHaIN3 "
MaAaTEMATUYCCKOC
MOJICTTUPOBaHHE
(pU3NIECKUX MPOLIECCOB

4. BOCIIUTATEJIbHBIA MOTEHIUAJ IUCLHUATLIIMHBI

CHCTEMBI SI€PHO-
SHEPreTUYECKOT 0
KOMILIEKCca

ITK-2 [1] - Criocoben
MMOHUMATh, TPUMEHSThH U
COBEPIIICHCTBOBATh
COBPEMEHHBII
MaTeMaTHIEeCKUH
anmnapar

OcHosanue:
[TpodeccnonanbpHbIM
craugapt: 24.078

3-I1K-2[1] - 3Hath
COBPEMEHHBII
MaTeMaTUYeCKHUil
amnmnapar,
HCIOJIb3YEMBIN MPH
ONMCAHUU, PELICHUU U
aHaJIM3€e Pa3IUYHbIX
MPUKIIATHBIX 33/1a4;
VY-IIK-2[1] -
KCII0Ib30BaTh
COBPEMEHHBII
MaTeMaTUYECKUU
anmnapar JJs
MOCTPOCHUS
MaTeMaTHYeCKHX
MOZEJIEH U aJITOPUTMOB
pelIeHUs pa3InYHbIX
MPUKIIATHBIX 3a/1a4;
B-TIIK-2[1] - B1ageTh
HaBBIKAMH IPUMEHEHUS
COBPEMEHHOTO
MaTeMaTU4eCcKOoro
anmapara Jsis
MMOCTPOCHUS
MaTeMaTHYeCKHUX
MOJIENIEN Pa3IMYHBIX
MIPOLIECCOB, IS
00paboTku
SKCHEPUMEHTAIIbHBIX,
CTATUCTUYECKUX U
TEOPETUUECKUX
JAHHBIX, JJIS
pa3paboTKU HOBBIX
QITOPUTMOB M METOJIOB
HCCIeA0BaHMs 3a/1a4
pPa3IMYHBIX THUIIOB

Hanpasnenus/uenu 3amaun BocuTaHus (KOT) BocnurarenpHblil OTEHIIMAT
BOCIIUTAHUA JOUCHUIIIINH
[TpodeccuonansHoe Co3nanue ycioBHi, 1.Mcnons3oBanue
BOCIITUTaHUE 06CCH6‘II/IBaIOHH/IX, (bOpMI/IpOBaHI/Ie BOCIIUTATCIILHOTI'O ITIOTCHIIHNAaJIa

HaBBIKOB KOMMYHHKAIMH, KOMaHIHON
paboTtsl u nuaepctsa (B20)

JUCIHHMITIINH HpO(I)CCCI/IOHaJ'H:HOFO
MOAYJIA JJIA pa3BUTHA HABBIKOB

KOMMYHHKAITUH, KOMaHIHON
paboTHI M JINJIEPCTBA,
TBOPUYECKOTO MHKEHEPHOTO
MBIIIICHHS], CTPEMIICHUS
CJIeIoBaTh B MPOQECCHOHATHHON
JIESITSIILBHOCTH HOpMaM
MOBE/ICHUS, 00eCTIEYHBAIOIINM




HPABCTBEHHBIN XapaKTep
TPYZIOBOH JESTEIILHOCTU U
HECJIy>keOHOT O MOBEICHUS,
OTBETCTBEHHOCTH 3a MPUHSTHIE
pelIeHus 4yepes MOAr0OTOBKY
IPYMIIOBBIX KYPCOBBIX paboT u
MPAKTUYECKUX 3aJaHU, peleHne
KEMCOB, POXOXKACHUE MPAKTUK U
noarorosky BKP.
2.Mcnonb3oBaHue
BOCIIUTATEIHHOTO NMOTEHIIMANA
JUCHIUIUTMH TPO(EeCCHOHATHHOTO
MOy JUist: - GOPMUPOBAHUS
MIPOU3BOJICTBEHHOT'O
KOJUJIEKTUBHU3MA B XOJI€
COBMECTHOT'O PEIICHHS KaK
MOJIETIbHBIX, TaK U MPAKTHUYECKUX
3a/1a4, a TaKXKe MyTeM
MOJIKPEIJICHHE PalliOHATbHO-
TEXHOJIOTHYECKUX HABBIKOB
B3aUMOJICHCTBUS B IPOEKTHOMN
JIeATETLHOCTH YMOIIMOHATILHBIM
3¢ (heKToM yCrenrHoro
B3aUMOJICHCTBUS, OIIYIIICHUEM
pocta o6miei 3pPeKTUBHOCTH
MIPU PACTIPEICTICHUH MPOEKTHBIX
3aJ1a4 B COOTBETCTBUU C
CHJIBHBIMU KOMIICTCHTHOCTHBIMHU
¥ OMOILMOHANILHBIMH CBOMCTBaAMH
YWICHOB ITPOEKTHOM TPYMIIBL.

[TpodeccuonansHoe
BOCIIUTAHUC

Coznanue yciosui,
o0ecrneunBaroIInX, POpMUPOBAHUE

CITOCOOHOCTH U CTPEMIJICHHA CJICOBATH

B npodeccur HOpMaMm MOBEICHMUS],
o0ecrnevnBaroIIUM HPaBCTBEHHBIN
XapakTep TPYIOBOU JEATSIHEHOCTH H
HecyxeOHoro noBeneHus (B21)

1.Mcnons3oBanue
BOCIIUTATEIHHOTO MOTEHIIMANIA
JTUCITUILIAH TPO(eCCHOHATBEHOTO
MOJYJISl JIS PA3BUTHUSI HABBIKOB
KOMMYHUKAIMU, KOMaHIHOU
paboThI U IUJEPCTBA,
TBOPUYECKOTO MHKEHEPHOTO
MBIIUICHUS, CTPEMIICHHS
CJIeZI0BaTh B Mpo(hecCHOHANbHOM
JIeSITeIbHOCTH HOpMaM
MOBEJICHUS, 00ECTIEYHBAIOIIUM
HPaBCTBEHHBIN XapaKTeEP
TPYZIOBOH JESTENIBHOCTU U
HEeCTy)KeOHOTO TTOBEACHMUS,
OTBETCTBEHHOCTH 32 MPUHSTHIE
pelIeHus 4yepe3 MOAr0OTOBKY
TPYMIOBBIX KYPCOBBIX paboT u
MPAKTUYECKUX 3aJaHU, peleHne
KEMCOB, MPOX0XKACHUE MPAKTUK U
noarorosky BKP.
2.Mcnons3oBaHue
BOCIIUTATEIHHOTO MOTEHIIM AN




[TpodeccnonanpHOe
BOCITHTaHHUE

Coznanue ycioBui,
obecrieunBaronnX, GopMupoBaHue
TBOPUYECKOTO
HMHXEHEPHOT0/TpoheCCHOHATBLHOTO
MBIIIIJICHYS], HABBIKOB OpTaHU3aIHH
KOJUUIEKTUBHOM MTPOEKTHOM
nesitensHocTH (B22)

JTUCIUILIAH TPO(EeCCHOHATILHOTO
MOIYJIS JUIst: - POPMUPOBAHUS
MIPOU3BOJICTBEHHOTO
KOJUIEKTUBHU3MA B X0J1€
COBMECTHOT'O PEIICHUS KaK
MOJICJIbHBIX, TaK U TPAKTUYECKUX
3aJ1a4, a TaKXkKe MMyTeM
MOAKPEIUICHHE PalliOHAIbHO-
TEXHOJIOTUYECKUX HaBBIKOB
B3aUMOJICUCTBUS B IIPOCKTHOMI
JESTEIIbHOCTH SMOIMOHATbHBIM
3¢ (HeKToM yCIenrHoro
B3aMMOJICICTBHS, OLIYIIICHHEM
pocra o6mieit 3ppexkTuBHOCTH
IIPU pacipeesIeHnH IPOSKTHBIX
3a/1a4 B COOTBETCTBUU C
CUJIbHBIMU KOMIIETEHTHOCTHBIMU
Y HYMOIIMOHAJIbHBIMUA CBOMCTBAMH
YJIEHOB MPOEKTHOW I'PYIIIHI.
1.Mcnons3oBanue
BOCIUTATEIHHOTO MOTEHIINANA
JUCLUIUIMH TPO(ECCUOHATIBHOTO
MOJyJIS JUISl Pa3BUTHS HABBIKOB
KOMMYHUKAITUU, KOMaHIHOU
paboThI U TUAEPCTBA,
TBOPYECKOTO MHKEHEPHOTO
MBIIICHHS], CTPEMIICHUS
cJe10BaTh B MpohecCuOHaTBHOM
JeATETbHOCTH HOpMaM
MOBeIEHUS, 00ECIIEYNBAIOIINM
HPaBCTBEHHBIN XapaKTeP
TPYIOBOH JESITEIBHOCTH U
HECITYy>KeOHOTO MMOBEICHHUS,
OTBETCTBEHHOCTH 3a MPUHSTHIE
pelieHus yepe3 NoAroTOBKY
TPYIIIOBBIX KYPCOBBIX paboT 1
MPaKTUYECKUX 3a/IaHU, pelIeHUE
KEMCOB, MPOXOXKIACHUE MPAKTUK U
noarotoBky BKP.
2.Mcnonb3oBaHue
BOCIIUTATEIbHOTO OTEHIIMAJIA
JTUCIUIUIMH TPO(eCCHOHATBLHOTO
MOy JUist: - POPMUPOBAHUS
MTPOHU3BOJICTBEHHOT'O
KOJUIEKTUBHU3MA B X0JI€
COBMECTHOTO PEIICHHS KaK
MOJEJIbHBIX, TaK U TPAKTUYECKUX
3a/1a4, a TAaKXKe MyTeM
MOAKPEIUICHHE palliOHAIbHO-
TEXHOJIOTHYECKUX HABBIKOB
B3aMMOJICVCTBHUS B IIPOEKTHOMU
JIeATeTLHOCTH YMOIIMOHATLHBIM




s dexTom ycrenrHoro
B3aMMOJICHCTBHS, OUTYIICHUEM
pocta o61iei 3ppekTUBHOCTH
IIPU pacipeeseHIH MPOSKTHBIX
3aJ1a4 B COOTBETCTBUU C
CHJIBHBIMU KOMIIETCHTHOCTHBIMU
Y YMOLMOHAJILHBIMH CBOMCTBaMH
YICHOB IIPOCKTHOM TPYIIIIBIL.

S. CTPYKTYPA U COJEP)KAHUE YYEBHOM JUCHUILINHBI

Pazjensl yueOHON JUCIHUILTUHBI, UX 00BEM, CPOKH U3ydeHUS U POPMBI KOHTPOJIS:
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6 Cemecmp
1 | Yacrs 1 1-8 8/8/15 K.p-8 25 KI-8 3-I1K-1.2,
(15),J1P- VY-TIK-1.2,
8 (10) B-TIK-1.2,
3-T1K-2,
VY-TIK-2,
B-T1K-2
2 | Yactp 2 9-15 | 7/7/15 K.p-15 25 KN-15 | 3-T1K-1.2,
(15),J1P- V-TIK-1.2,
15 (10) B-TIK-1.2,
3-T1K-2,
VY-TIK-2,
B-T1K-2
HUmoeo 3a 6 Cemecmp 15/15/30 50
KonTpoJibHbIe 50 3 3-I1K-1.2,
MeponpusTusi 3a 6 V-TIK-1.2,
CemecTtp B-TIK-1.2,
3-T1K-2,
VY-TIK-2,
B-T1K-2

* — COKpaIlleHHOE€ HAaUMEHOBaHHUE (POPMBI KOHTPOJIS
** — cyMMa MakCHUMaJIbHBIX 0ayuIoB J0JKHA ObITh paBHa 100 3a cemecTp, BKJIIOYas 3a4yeT U
(unn) sK3aMeH

COKpaIJ_ICHI/IC HaUMEHOBaHUM (I)OpM TCKYIICTO KOHTPOJIA U aTTCCTAllUN pa3JiCJIOB:

| O06o3HaueHne \ Ios1HOe HAMMEHOBaHUE




JIP

JlaGoparopHas paboTa

K

KonTposb no uroram

K.p

KonrtposnbHas padora

3aueTr

KAJIEHJIAPHBIN ILTAH

Henemn

Tembl 3ansaTuii / Conep:kanue

Jek.,
qac.

IIp./cem.,
yac.

JIao.,
qac.

6 Cemecmp

15

15

30

1-8

Yacrp 1

8

8

15

1-4

Mopenu cpeasl. PeakTuBHOe ABUKEeHHE

Mopenb atmochepsl 3emiu. CtpoeHue arMocdepbl
N3meHnenue TemnepaTypsl U AaBiieHus ¢ BeIcoTol. CKOpOCTh
3ByKa U yrciio Maxa. OcoOeHHOCTh CBEPX3BYKOBOTO
nerkeHus. DPdext 6onmna. Knaccudukarus geraTenbHBIX
anmnapaToB O CKOPOCTH.

®opma 3emutn. 3eMHOM AILTUTICOU. MOJENb CHITBI TSHKECTH.
PeakTuBHOE NBUXKEHUE

[IpuHuun peakTuBHOrO 1BHKeHUS. OnKcaHue ABMKEHUS Tena
nepeMeHHo Macchl. Y paBHeHue Memepckoro. @opmyia
[{uonkoBckoro. Y aenpHbli UMITYJIbC. A3pOJIMHAMUYECKHE U
rpaBUTAIMOHHBIEC TOTEPU. MHOroOCTyneH4YaTble PaKkeThl.

Bcero ayiuTopHbIX 4acoB

4

| 4

|7

Onnaiiy

0

0

0

CucreMbl KOOPAMHAT U YPABHEHUS IBHKEHHS.

Cucrembl KOOPIUHAT, UCIIOJIb3YEMbIE IIPU OMMCAHUHU
nBrKeHus. ['eoie3ndeckas ¥ reOLEHTPUYECKask CUCTEMBI
KoopauHar. MHepruaneHas cucteMa koopanHar. HopmanbHas
3eMHas cuctema koopauHaT. CBs3aHHas, NOJTyCBsI3aHHa,
CKOpPOCTHAsl, TPAEKTOPHAsA CUCTEMbI KOOPAUHAT. YTJIBL,
3a/Ial0IIME B3aUMHOE ITOJIOKEHUE CUCTEM KOOPINHAT.
[Iepexon k npyrou cucreme koopauHar. Marpuna
HaIlpaBJAIOMKX KOCHHYCOB. [locTpoenune maTpuibl nepexona.
3anuchk ypaBHEHUH ABUKEHHUS B HEMHEPLUAIBHOM CHUCTEME
KOOPJIMHAT. Y PaBHEHHUs IBUKCHHUSI B CBA3aHHOU CHCTEME
KOOpAMHAT. Y paBHEHUSI IBUKEHUS B TPACKTOPHOU U
CKOPOCTHOM CHUCTEMax KOOpJAUHAT. Y paBHEHUS
BpAILATENIbHOTO JBUKEHUSI OTHOCUTEIIBHO LIEHTPA MacC U UX
ympoienue. Kuaematuueckue ypaBHeHUs Didniepa. Yuer
BETpA.

[Teperpyska. YpaBHeHUs ABMKEHUS B reperpyskax. CBs3b
MEPErPYy30K U MapaMETPOB TPAEKTOPUHU. Y PABHEHHUSI IBUKEHHUS
B BEPTUKAJIBHOMN TJIOCKOCTH. [[BU)KEHUE B TOPU30HTAILHOU
IIJIOCKOCTH.

Bcero ayuTopHbIX 4acoB

4

| 4

|8

Onnaity

0

0

0

9-15

Yactb 2

7

7

15

9-12

YpaBHeHNd ABUKEHUS B JHepreruyeckou gopme.
[Teperpy3ka. [Ipoekunu neperpy3ok Ha OCH CUCTEM
KOOpAMHAT. Y paBHEHHUsI IBU>KEHUSI IIeHTpa Macc JIA B
neperpy3kax. Y paBHEHHUS ABUKECHUS B BEPTUKAIBHON 1
TOPU30HTAIIBHOM MJIOCKOCTAX B Meperpys3kax. CBsa3b MEXAY
neperpy3kamu U rnapamMeTpaMu TPaeKTOpUU. DHepreTHIecKast
BbIcoTa. M309HepreTuyeckas Tpaekropus. Y paBHeHus: Habopa

Bcero AYJJUTOPHBIX YaCOB

4

| 4

|8

Ownnaitg

0

0

0




BBICOTHI B 9HepreTuyeckor popme. HeycranoBusieecs
cHwkeHue. [lpoduips nonéra u ero onTUMHU3ALHUS.

13-15

AspoanHaMuyecKkue CHIbl M KO3 GpruuneHTol.
Aspoaunamudeckoe kauectBo. [lonsipa. Meron XXykoBckoro .
Bnusiaue BHemIHUX (hakTOpOB Ha KpuBbIe KyKOBCKOTO.
XapakrtepHble ckopocTu aABwkeHus JIA u ux rpaguueckoe
omnpenenenue. [Tocrpoenne 00macTi pacmnonaraeéMbix BBICOT U
CKOpPOCTEH ycTaHOBUBILIETOCs N0J€ETA. [IepBbie U BTOpBIE
pexxumMbl 1oa€ra. CTaTU4eCKUil MOTOJIOK.

HaGop BBICOTHI U CHU)KEHUE.

VYpaBHeHue OanaHca cuil Ipu HaOOpe BHICOTHI M CHUKECHUU.
®opmyna bpere. /lanbHOCTB I0J€Ta BAHTOBOTO CAMOJIETA.
JlnarpaMma Harpy3ka-1ajabHOCTb OJETA. JIokcoapoMusl.
Oproapomus. Pacuer nuctaHiuy BO3AYIIHOTO y4acTKa
B3JIETA.

Pacyer qucTaHuMM BO3yIIHOTO y4acTKa IIOCaJAKU U KPUBHU3HBI
TPAeKTOPUHU.

Bcero ayuToOpHBIX 4acoB

3 |3 |7
Ownnaiig
0 0 0

CokpailieHHbIe HAUMEHOBAHUSI OHJIAMH OTIINN:

O0o3uauenue | Ilo1HOE HAMMEHOBAHME

OK DJIEKTPOHHBIN KypC

IIM [TosTHOTEKCTOBBIN MaTepuan

I1I1 IToTHOTEKCTOBBIE JIEKLIMU

BM Buneo-marepraisl

AM Ayamno-marepuansl

IIp3 IIpe3eHTanuu

T TecTbl

5CM DJIEKTPOHHBIE CITPaBOYHbIE MaTepUabl
ncC MHTEepaKTUBHBIN CAUT

TEMBbI IABOPATOPHBIX PABOT

Henean | Tembl 3ansaTuii / Coaep:xxanue

6 Cemecmp
1-8 JlabopaTopnas paGora 1

Monenuposanue BoiBeeHust IC3 Ha opOuty
9-15 JlabopaTopnasi padora 2

Anponunamudeckue kodhduimreHTsl. Meton Tsr.

TEMBI [TPAKTUYECKUX 3AHATUN

Henenu | Tembl 3ansaTuii / Conepxanue
6 Cemecmp
1-4 Mopenu cpeasl
Pacuer nmapametpoB atMocdepsl U rpaBUTAIlMK HA 3aJJaHHOW BBICOTE
5-8 PeakTHBHOE 1BUKEHHE
Pacuer xapakTepuCcTHYECKOW CKOPOCTH
9-12 CucremMbl KOOPAUHAT ¥ YPABHEHUSI IBHKEHH .
Brlunciienne MaTpull epexo/ia MeXAy pa3IuyHbIMU MOABH)KHBIMU CUCTEMAaMHU KOOPIUHAT
13-15 | AspoaunamMuuecKue CHIbI H KO3 PUIIMEHTDI.




| XapaxTepHsie ckopocTH aBrKeHHs JIA I X rpadiuecKoe onpeiesIeHue.

TEMbI CEMMHAPOB

Hepnesan | Tembl 3ansaTuii / Conepxxanue

6 Cemecmp

YkaxkuTe HAa3BaHMe MMYHKTA
BBenure 31€ch MoIpoOHOE ONMCAHUE ITYHKTA

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

Kypc 6a3upyeTcss Ha COUCTaHUU U COBMEIICHUU TEOPETUICCKON U MPAKTUICCKOW MOATOTOBKH
CTYJCHTOB B paMKaX €IWHBIX 3aHATUN. B Hauane 3aHsATHI B (popme JEKIHMH NAlOTCS TEOPETUUCCKUE
OCHOBBI ¥ OIMCHIBAIOTCS METOJBI PEIICHUS 3aJadd, a 3aTeM B (QopMe CeMUHapa IMPOBOJUTCS
3aKpEIUICHUE MPOWIEHHOr0 MaTepralia MOCPEACTBOM PELICHHUS 3a]a4, OLICHKH Pa3JIMYHbIX BAPUAHTOB
pElIeHnH, a TaK’Ke COBMECTHOTO OOCYKICHHS U3yYEHHBIX IPUEMOB.

B pamkax gaHHOTO Kypca MpOBOJUTCS cepUs JTaOOPATOPHBIX pabOT, COCTOSIIAsA B BBIMOJTHEHUN
psida 3aJaHuil I0 XOAY U3YYEHHUS NUCUUIUIMHBI B KOMIBIOTEPHBIX KJaccax Kadeapsl, 000pyI0BaHHBIX
BBIYHCIIUTENLHON TEXHUKOM ¢ MOCIEAYIOUIEH 3aUTOl 1a00opaTOpHBIX padoT.

TeopeTnueckuii MaTepuall Kypca MpeICTaBIEH B BUAE TEKCTA JICKIIHIA.

[IpakTuueckue 3amaHusi M TeMbl J1aOOpPaTOPHBIX pabOT pa3paboTaHbl IS 3aKPEIUICHUS
TEOPETUYECKOr0 MaTepHaIa.

7. ®OHJI OHEHOYHbIX CPEJACTB

@OH/ OLIEHOYHBIX CPEACTB MO JAUCLUILUIMHE 00eCeunBaeT MPOBEPKY OCBOEHUS IMIAHUPYEMBIX
pe3yabTaToB O00y4eHHs (KOMIETEHIMA W UX HMHAMKATOPOB) MOCPEACTBOM MEPOIPHUATUN TEKYIIEro,
PYOEKHOTO ¥ MPOMEKYTOYHOI'O KOHTPOJISI IO JTUCLUIUINHE.

Csi3p Mexay (OopMHUPYEMBIMH KOMIIETEHIMAMH M (opMaMH KOHTPOJII HUX OCBOCHHMS
IIPEJCTaBICHA B ClIeAYIOLIeH Ta0nuLe:

Komnerennus NuaukaTopbl 0CBOEHUsI ATTeCcTallMOHHOE MEPONPUATHE
(KI1 1)
I1K-1.2 3-T1K-1.2 3, K1-8, KU-15, k.p-8, JIP-8, k.p-
15, JIP-15
V-IIK-1.2 3, K-8, KU-15, k.p-8, JIP-8, k.p-
15, JIP-15
B-TIK-1.2 3, K1-8, KU-15, k.p-8, JIP-8, k.p-
15, JIP-15
I1K-2 3-11K-2 3, K1-8, KU-15, k.p-8, JIP-8, k.p-
15, JIP-15
V-IIK-2 3, KU-8, KU-15, x.p-8, JIP-8, k.p-
15, JIP-15
B-TIK-2 3, K-8, KU-15, k.p-8, JIP-8, k.p-
15, JIP-15

Ikaabl OeHKU 00pa30BaTeIbHBIX JOCTUKEHH




[Ikana KaXA0ro KOHTPOJBHOIO MEPOIPHUATHS JISKUT B mpeaenax oT 0 10 yCTaHOBJIEHHOTO

MaKCHMAaJIbHOr'0 Oajiia BKIIOUYMTEILHO. MTorosas arrecranuAa 110 JUCHUIIIMHE OLICHUBACTCA I10 100-
0aJUIbHOM IIKae W MpeACTaBIAeT co00i CyMMy 0aioB, 3apadOTaHHBIX CTYJACHTOM IPU BBHIIIOJHEHUU

3az[aH1/1171 B paMKaX TEKYIICTO U IIPOMCKYTOYHOI'O KOHTPOJIA.

Hrorosas OLICHKA BBICTABJIICTCA B COOTBETCTBUHU CO CHC,HYIOH.ICIZ IIIKAJIOMN:

Cymma 6amoB

Ouenka 110 4-ex
OaJUILHOM IIIKAJIE

OreHka
ECTS

TpeOGoBaHwMsI K YPOBHIO OCBOCHHIO
y4eOHOM TUCIIUILIIHHEI

90-100

5 — «omauunoy

O1neHKa «OTIMYHO» BBICTABIACTCS CTYICHTY,
€CITH OH TITyOOKO U TIPOYHO YCBOMII
MPOTrpaMMHBIN MaTepuall, HCUEPIBIBAOLIE,
MOCJIe0BaTEeNFHO, YETKO U JIOTUYECKU
CTPOIMHO €ro n3jaraer, yMeeT TECHO
YBSI3BIBATH TEOPHIO C PAKTHKOM,
UCTIOJIb3YET B OTBETE MaTepual
MOHOTpaUIeCKOH JIUTEPATYPHI.

85-89

75-84

70-74

4 — «xopoutoy»

65-69

60-64

3-
«ydoeﬂem@opumeﬂbHo»

O1eHKa «XOPOILO0» BBICTABISIETCS CTYICHTY,
€CJIM OH TBEPIO 3HACT MaTepHal, I'PaMOTHO U
10 CYLIECTBY U3J1araer ero, He A0IyCcKas
CYLIECTBEHHbBIX HETOUHOCTEH B OTBETE HA
BOIIPOC.

O1eHKa «y10BIETBOPUTEIHHO
BBICTaBJIACTCA CTYACHTY, €CJIM OH UMECT
3HaHMsSI TOJIBKO OCHOBHOT'O MaTepHaia, HO He
YCBOMJI €T0 JeTalei, JOIyCKaeT HETOYHOCTH,
HEIOCTATOYHO MPAaBUJIbHEIE ()OPMYIHUPOBKH,
HapyILIEHUs JOTHYECKOM
M0CJIE0BATEILHOCTH B U3JI0KEHUH
MPOTPaMMHOTO MaTepraa.

Hwuxe 60

2_
«HEYO081eMEOPUMENLHOY

O11leHKa «HEYIO0BIICTBOPUTEIILHOY
BBICTABJISIETCS CTYICHTY, KOTOPBIN HE 3HACT
3HAYUTEILHON YaCTH MPOrPAMMHOTO
Marepuara, JI0MyCcKaeT CyIleCTBEHHBIC
omOku. Kak mpaBuiio, oreHka
«HEY/IOBJICTBOPHTEIILHO» CTABHTCS
CTYACHTaM, KOTOPBIC HEC MOT'YT ITPOJOIKHUTH
o0ydeHue 0e3 JOMOIHUTEIILHBIX 3aHATHIHA 10
COOTBETCTBYIOIIEH AUCIUTLIHHE.

8. YYEBHO-METOJUYECKOE U THOOPMAIIMOHHOE OBECIIEYEHHE
YYEBHOU JUCHUTLJIAHBI

OCHOBHAA JIMTEPATVYPA:

1.0 K 82 I[I/IHaMI/IKa rnojieta. Pacder J1eTHO-TEXHUYECKUX M IMMIOTaXKHBIX XapPaKTCPUCTHUK CAMOJICTA :

, Kpusens C. M., Cankr-IlerepOypr: Jlansb, 2022

2. O 3-53 IIunotupoBaHue caMoJieTa U OPUEHTALUs B IPOCTPAHCTBE : , 3eMisiHON A. @., CaHKT-
[lerepOypr: Jlans, 2022



JOITOJIHUTEJIBHAA JIMTEPATYPA:

1. 629 C41 bammcTuka 1 HaBe[CHUE JIeTaTeIbHBIX anmapatoB : , Cuxapynuaze FO.I'., Mockaa:
bunowm. JIaboparopus 3nanmii, 2011

2. 629 N20 bamicTuka 1 HaBUTAIMs KOCMUYECKHX allllapaToB : y4eOHUK s By30B, MiBanoB H.M.,
JIsicenko JI.H., Mocksa: [Ipoda, 2004

[MPOI'PAMMHOE OBECITEYEHUE:
1. CHHYC (K-312, K-315)

LMS U UHTEPHET-PECYPCHBI:
https://online.mephi.ru/

http://library.mephi.ru/

9. MATEPMAJILHO-TEXHUYECKOE OBECIIEYEHUE YYEBHOW
TV CHUIIMHBI

CHeHI/IaHLHOC MAaTCPpHUAJIbHO-TCXHHUYCCKOC obecreyeHne He Tpe6yeTc;I

10. YYEBHO-METOAUYECKHUE PEKOMEHJALIIMU U1 CTYAEHTOB

B kypce uzyuarorcs maTeMaTH4YeCKHME MOJEIW JBUWKEHHUS JeTaTelNbHBIX amnmapatoB. [lomck
JUTEPaTyphl 711 CAaMOCTOSITEIFHO M3YYEHHsI BOIPOCA CIEAYET OCYIIECTBIISITH MO KIIIOYEBBIM CIOBaM
«J/IlnHamMuKa moméran.

JlabopaTopHbIil MPaKTUKYM MOXKET OBITh BBITIONHEH C MCMOJIb30BaHUEM MporpamMMbl Cunyc. B
nepBoii TabopaTopHON paboTe MOAENUPOBAHKE ITAMOB PAOOTHl MHOTOCTYIIEHYATON PaKeThI-HOCUTEINS
MOKET OBITh BBITIOJHEHO JHOO METOJOM MPUNACOBHIBAHUS, TUOO C HCIOJIB30BAHHWEM BCTPOCHHOMN
byakuun  «auana3zon». CTapT OCYIIECTBISETCS BEPTUKAIBHO, OJHAKO I  yMEHBIICHUS
TPaBUTAIMOHHBIX TIOTEPh MOXKHO HM3MEHSTH YrOJl HAaKJIOHA TPAEKTOPHH, YTO SIBJISIETCS MPEIMETOM
uccienoBaHuss B JaHHOM pabore. BriBog WC3 cumrtaercs ycmemHbiM, ecnu  chopmMupoBaHa
TOPU3OHTANIbHAS TPAECKTOPHS HA 33JJaHHOM BBICOTE C TIEPBOM KOCMHYECKON CKOPOCTHIO.

[Tpu BBITONIHEHUU BTOPO pabOTHI TaK)Ke MOXKET ObITh MCIONb30BaHa MporpamMMma CHHYC mpu
peanu3aluy ynpoleHHOT0 METOAA TAT, OJHAKO MPU Pean3ali UTEPAlMOHHOTO METOJa C yYEeTOM
yriaa araku ynobHee pa3paboTrarh COOCTBEHHYIHO mporpammy. KpuBbie, BBIYUCIEHHBIE C
UCIOJIb30BAaHUEM  CaMOCTOSITENIBHO  Pa3pabOTaHHOM  MmporpamMmbl, MOXHO  OTOOpaxkatb ¢
WCIIOIb30BaHUEM MporpaMmMbl CHHYC.

11. YYEBHO-METOJNYECKHWE PEKOMEHJIAIIMM JIJISI TPENIOJABATEJIEN

Teopernueckas 4acTb Kypca OCHOBaHa Ha OTHOCUTENIBHO HEOOJIBIIOM YHCIIE YpaBHEHH,
(UBUYIECKUX MOJIEJIEH W METOJWK, Ha OCHOBE KOTOPBIX JIEJACTCS PSJ BBIBOJOB. YUYHUTHIBAs, UYTO ITH
MPOU3BOHBIE (PAKTHI MOTYT OBITH IMOJYYEHBI 32 OTHOCHUTEIHHO HEOONBIIOE BpEeMs, U3yUYECHUE ITUX
BOIIPOCOB PEKOMEH/YETCSl MEPEHECTH Ha CEMUHAphI, /i€ MOJA PYKOBOJCTBOM MIPENOJaBaTeNs UX



JOJKHBI MTOJIYYUTh CaMU CTYIEHTBI. DTO MOKET ObITh CAENaHO JIMOO Y AOCKU OJHHM M3 CTYICHTOB,
100 B paMKax KOJUIEKTUBHOM paboThI Ha cemMuHape. K TakuM Bompocam OTHOCSATCS:

Brrunciienue mMarpuil nepexoa OT OJHOW KOHKPETHOW CUCTEMBI KOOPAUHAT K IPYTOM.

BriBoa ypaBHEHU ABUKEHUS B PA3IUYHBIX CUCTEMAX KOOPIUHAT.

BriBoA ypaBHEHUI IBUKEHUS B IIEPErPY3KaX.

Brruncnenue XapakTepHBIX CKOPOCTEH W a’pOAMHAMUYECKUX KOIPPHUIIMEHTOB MO KPUBBIM
JKyKoBCKOro B METO/I€ TAT AJIs1 YCTAHOBUBILETOCS pEKMUMA MOJIETA.

Bnusinue BHEmHUX (aKkTOPOB MOIETa HA KPUBBIE MOTPEOHBIX U PACIIONAra€MbIX THT.

Brruncnenre MakcUManbHOM TalbHOCTH U BBIBOA (hopmyibl bpere.

[TommydeHHbIE Ha CEMHHApax pPe3yabTaThl JOJKHBI OBITh MPEICTABICHBI KaK TEOPETHYCCKHE
(cmenctBue GyHTAMEHTATBHBIX MPUHITUTIOB OMUCAHMS IB)KEHUS ) U BKIIFOUEHBI B K3aMCH.

JlabopaTopHEIil MPAKTUKYM MOKET OBITh BBITIONHEH C MCIOIh30BaHUEM IporpamMMbl Cunyc. B
nepBoii 1abopaTopHOil paboTe MOJACTUPOBAHHUE 3TANIOB PAOOTHI MHOTOCTYIIEHYATOW PaKeThI-HOCUTEIIS
MOKET OBITh BBIIOJHEHO JHOO0 METO/JOM MPUNACOBHIBAHUS, TUOO C HCIOJIB30BAHHEM BCTPOCHHOMN
byHkun  «auanazon». CrTapT OCYIIECTBISIETCS BEPTUKAIBHO, OJHAKO [UISI  YMEHbBILICHUS
IPAaBUTAIMOHHBIX MOTEPh MOKHO H3MEHSATh YroJl HakJOHa TPAEKTOPUH, YTO SBIISIETCS MPEIMETOM
uccienoBaHus B JaHHOM pabore. BriBog MC3 cuurtaercss ycnemHbM, eciud cpopMUpOBaHA
TOPU3OHTANIbHASA TPACKTOPHS Ha 33JJaHHOM BBICOTE C TIEPBOM KOCMUYECKON CKOPOCTHIO.

[Ipu BbIOJIHEHUH BTOPOM pabOTHI TAK:KE€ MOXET OBITh HUCIOIb30BaHA mporpamma CUHYC NpU
peanu3alyuy yIpoIIEHHOI0 METOAA TAT, OAHAKO IPU PEANU3AlUU UTEPAMOHHOIO METOJA C y4eTOM
yria araku ynoOHee pa3paboTaTh COOCTBEHHYIO mporpammy. KpuBbie, BBIYHCICHHBIE C
UCIOJIb30BAHUEM  CaMOCTOSITENIbHO — Pa3pa0OTaHHOM  mporpamMmbl, MOXHO  OTOOpaxkatb ¢
WCII0JIb30BaHUEM MporpaMmbl CHHYC.

ABTOP(BI):

Krturpos Cepreit BukropoBud, K.T.H., JOLEHT



