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1. lean ocBoeHMSsI TMCUMILTHHBI

[enstmu ocBoeHUs aucUIUIHHBI «IIporpamMmupoBaHue OECITUIOTHBIX aBUAITMOHHBIX
CUCTEM» SIBIITFOTCS (DOPMUPOBAHKE Y 00YJAIOMIMXCS MPOPECCHOHANBHBIX KOMIICTCHIINHN B
00JITaCTH METOJIOB M aJTOPUTMOB OOPaOOTKHM MAaHHBIX B OCCHMJIOTHBIX ABHAIIMOHHBIX
CUCTEMAX, a TaKke O MeroAax pa3zpaboTku mnporpammHoro ooOecrneuenus BAC. s
JOCTMKCHMSI TIOCTABJICHHBIX IeJie B paMkax JuciuiiuHel «lIporpammupoBanue
OECTUIOTHBIX aBUAIMOHHBIX CUCTEM» PEIIAIOTCs CIEAYIONINE 3a/1a4u:

. npuobpeTreHre TIyOOKOTO TOHHMMAaHWS OCHOBHBIX KOHIICTIIMA W TMPUHIUIIOB
pa3pabotku 110 BAC n ymMeHne npuMEHATh UX Ha IPAKTHKE;

. dopMupoBaHHE  CHCTEMAaTHU3UPOBAHHOTO  MPEJICTAaBICHHUS O  KOHIICMIIMSX,
MPUHIMIIAX, METOAAX, TEXHOJOTUAX HU(POBOIL 00pabOTKU PACTPOBBIX H300paKEHUN;
. M3YyYEHUE OCHOBHBIX METOJOB W QJIrOPUTMOB OOpaOOTKM H300pakeHus Mpu
pEelIeHNH 3a7a4 MOUCKa, OOHAPYKEHUS], paCIlO3HABaHUs, KOIUPOBAHUS U JAEKOJAUPOBAHUS
BHJI€OMH(OpMaIUY;
. MOJIy4YeHUE TMPAKTHYECKOW TNOATOTOBKM B 00JIaCTH pealu3alid METOJOB U
QITOPUTMOB 00pabOTKM paCTPOBBIX M300paKEHUH C HCIIOJIB30BAHUEM COBPEMEHHBIX
A3BIKOB IIPOIPAMMUPOBAHHSI;
. yMeHue chopmynupoBaTh TpeOOBaHMS K amlapaTHO-NPOrPaMMHBIM CpEACTBaM,
o0OecneunBaOIUM HE00XoauMoe (PyHKIMOHUPOBAHUE CUCTEMbl HAONIOEHUS Ha OOpTYy
OeCNUIOTHOTO JIETATEJILHOTO armapara.

HucuunnuHa oOecreyrBaeT MOJArOTOBKY — BBIMIYCKHMKAa K  pPELIEHUIO  3a4ay
pOo(hEeCCUOHATIBHON NEATENBHOCTH HayYHO-UCCIEN0BATEIBCKOrO THIIA.

2. Mecto nucuuminnel B ctpykrype OITOII BO

Hucuumnna  «IIporpammupoBanre  OCCHOUIOTHBIX ~ ABHAIMOHHBIX  CHCTEM)
MPEACTABISIET COO0M JUCIUIUIMHY, OTHOCSIIYIOCS K 4acTd, (popMupyeMon y4acTHUKaMU
oOpa3zoBaTenbHbIX OTHOLIEHUH, biioka 1.

HNuctnumummaa  «IIporpamMupoBaHre  OCCHMIOTHBIX — ABHAIMOHHBIX — CHCTEM)
OasupyeTcs Ha pe3yJbTaTax oOOyYCHHUs, IOJYYCHHBIX IPU HM3YYCHUH JTUCHMILINH:
«Hudopmarukay, «ANTOpPUTMBI JACKPETHOU MaTEeMaTUKNAY, «Texnonorus
MPOrpaMMHUPOBAHHUS, «AJTOPUTMUYECKUE SI3BIKH u MPOTPAaMMHUPOBAHUEY,
«IIporpaMMHBIC 1 anmapaTHBIC CPEACTBA OCSCIMIIOTHBIX aBUAIIMOHHBIX CHCTEMY, «Moenu
JBIDKCHUST OCCIMJIOTHBIX BO3AYIIHBIX CYIOB», «AJITOPUTMBI U CTPYKTYPhI J@HHBIXY,
«IIpoekTupoBanue  OECHWIOTHBIX  aABHAIMOHHBIX  CHUCTeM»,  «MaTeMaTtnudeckoe
MOJICTUPOBaHUE OCCIUJIOTHBIX AaBUAIIMOHHBIX CHUCTeM», Y4eOHas (O3HAKOMHTEJIbHAs)
MpaKTHKA.

JNuctumuna «IIporpaMmupoBaHue O0€CMIIOTHBIX aBHAITMOHHBIX CHUCTEM) SIBIISETCS
obecneunBaronieit 1y [lonroToBku K caye u caade rocyapCcTBEHHOIO dK3aMeHa.

JlucuurmmHa «IIporpammupoBaHre  OECHUJIOTHBIX  ABHAIIMOHHBIX CHCTEM»
u3zydaercs B 7 u 8§ ceMecTpax.



3. Kommerenuum oOyuarwmerocsi, (opmMupyemble B pe3yJibTaTe OCBOEHHSA
TUCIHUTLIMHBI

IIponecc 0CBOEHHUS TUCIUIIIIMHBIL «AJITOPUTMBI U CTPYKTYPBI JAHHBIX» HANPABJICH Ha
dbopMUpOBaHHE CIETYIOMNX KOMIETCHIIUN:

Kon komnerennun/  |Pe3ynbpTaT 00ydeHuUs: HAMMEHOBAHHWE KOMITCTCHIIHH,
WHJUKATOpa WHIMKATOpa KOMITETCHIINH
Cnoco0OeH pa3pabaTbiBaTh aJTOPUTMBI U PEaTU30BBIBATh WX Ha
K-2 OCHOBE COBPEMEHHBIX TapaJurM, TEXHOJOTHH U  S3BIKOB
POrpaMMHUPOBAHUSI.
[IprMeHsIeT UMEIOIIUECs] TEXHOJIOTHH U 3HAHUS NP pa3paboTKe U
H[EKZ peanu3alyy aJropuTMOB B X0/Ie MpodeccunoHanbHON
NeATEIILHOCTH
OlLieHMBAET aJIEKBATHOCTh U JIOTUYHOCTh MPUMEHECHUS
naz pa3pabOTaHHOIO AJITOPUTMA B paMKaxX KOHKPETHOM 3a1auu
K2
[Inanupyemble pe3yabTaThl U3YYEHUS JUCHUTUIAHBIL:
3HaThb:
- OCHOBHBIC THUIbI AITOPUTMOB, UMETh IPEJACTABICHUE O CTPYKTYypE IPOrpaMMbl,
OCHOBBI POTPaAMMUPOBAHUS Ha SI3BIKaX BBICOKOT'O YpOBHSI; 0a30BbIC

AITOPUTMUYECKHE KOHCTPYKIIUH;

- COJIep)KaHue HTaloB pa3pabOTKU MNPOTrpaMMbl: AITOPUTMHU3ALUA-KOAUPOBAaHUE-
OTJIa/IKa TECTUPOBAHUE;

- JIONOJIHUTEJIbHBIE  BO3MOXKHOCTH  SI3bIKa Ui  BBIP@XKEHUS  Pa3IMYHBIX
AITOPUTMUYECKIX CUTYaIUH;

- QJITOPUTMBI U IPOrpaMMBbl Ha si3bIKe JavaScript pemieHus HecTaHAapTHBIX 3ajad,
3a/1a4y MOBBILIEHHOM CII0)KHOCTH B MAaTEMaTHYECKOM 00J1acTu;

- HUCXOJIHbIE JIaHHbIE M PE3yJbTaThl, KaK CTPOUTHb aAITOPUTMbI METOJOM
MOCJIEZI0BATEIBHOIO YTOUHEHUS (CBEpXY BHM3), U300paXKaTh 3TH aJIFTOPUTMBI B BHJI€ OJIOK-
CXEM;

- MpUHUUIBI (HOpMUPOBAHUS U(PPOBBIX M300pAKEHUN B CHCTEMax HAOMIOACHUS Ha
6opty BAC;

- METOJbl U aNTOPUTMbI (PUIBTPALMU, YIYUIICHHUS M BOCCTAHOBJIEHUS LHU(PPOBBIX
M300paKEeHUI;

- METO/bl U AJITOPUTMBI CETMEHTALIUU U aHaJIM3a U300paXEHUMN MpU PelIeHuH 3a/1a4y
MoucKa U 0OHapy>KeHUs1 00BEKTOB;

YMeTh:

- 3aIIMCHIBATh ONEPATOPHI SI3bIKA MPOrPAMMHUPOBAHUS I PELICHUS 3a/1a4 U3 001acTH
MaTEMAaTHKH;

- pemaTh HeCTaHIapTHHIE 3a/1a4 U 3a]]a4H TTOBBIIICHHOM CJI0KHOCTH;

- QaHAJIM3UPOBATh  TEKCT YYXKHUX nporpamMMm, HaxoJIUTh B HHUX
HETOYHOCTH, ONITUMHU3UPOBATH AITOPUTM, CO37]aBaTh COOCTBEHHBIC BAPUAHTHI PEIICHUS;



- MPUMEHSATH 0a30BbIE ANTOPUTMBI ITUGPOBOH (GUIBTPAITUN OJJHOMEPHBIX M IBYMEPHBIX
CUTHAJIOB B MPOCTPAHCTBEHHOW M YaCTOTHOM 00J1acTH;

- UCITOJTH30BaTh OCHOBHBIC METO/Ibl CTATUCTUIECKON 00paOOTKH JaHHBIX;

- MPUMEHATh MAaTeMaTHYCCKUU ammapaT W MPOTPaMMHBIA WHCTPYMEHTApUH IS
penieHus 3a1a4 oOpadOTKU U aHAJIN3a 300paKEHUIH;

- paboTaTh C SA3BIKOM MPOTPAMMHUPOBAHHS, B TOM YHCIIC HCIIOJIb30BaTh OCHOBHBIC
OMOIMOTEKH W WMHCTPYMEHTHI I TMPOrPaMMHPOBAHUSA OCCIHMIOTHBIX JIETaTEIbHBIX
anmaparos;

- BBITIOJIHATH TECTUPOBAHUE, OTIANKY U ONTUMH3AIMIO TIPOTPaMM JIJisi OCCTIMIIOTHBIX
JIeTaTEIBHBIX aMapaToB;

- paboTaTh B KOMaHJe M pEIIaTh 3aJadyd, CBSI3aHHBIC C MPOTPAMMHUPOBAHUEM
OECTUIIOTHBIX JIETATEIBHBIX allllapaToB B KOJUICKTHBE.

Bnaners:

- OCHOBHBIMH QJITOPUTMHUYECKUMU MPUEMaAMH TIPH PEIICHUN MAaTeMaTHUeCKUX 3ajad,
cBs3aHHbIX ¢ BITJIA;

- HaBBIKAMHU TIPOCKTHUPOBAHUS M Pa3pabOTKH OCCHMIOTHBIX JICTATCIBHBIX alapaToB
C TIOMOIITBIO SI3bIKA TIPOTPAMMHUPOBAHNS,

- OCHOBHBIMH KOHIIETITUSMA U MPUHITATIAMHA OCCIUIIOTHBIX JIETATEIBHBIX almapaToB
Y HAaBbIKAMH NPUMEHATh UX Ha MPAKTHKE;

- METOJlaMU aHaliu3a H300paKeHUH W BHIOOpA aITOPUTMOB JUIsI ONTHUMAIBHOTO
pelIeHMs TTOCTABJICHHOM 3a]1a4H;

- pa3paboTKOW M TPUMEHEHHWEM HOBBIX AJTOPUTMUYECKUX M TEXHOJOTHUYECKHX
penieHuii B o01actu 00paboTKU N300pakKeHUH.

4. O0beM IMCUMILUIMHBI M BUIbI YU4eOHOH padoThl
OO6mias TpyA0€MKOCTh JUCITUTUITMHBI COCTABIISICT 8 3aUeTHBIX eIuHMIL, 288

AKaJCMHNYCCKHUX 9aCOB.

HanmMeHnoBanue peero Cemectp

JacoB

7 8

OO611as TPYI0EMKOCTh TACIUTLTAHBI 288 108 180
KonTtakTHas pabora: 125 58,5 66,5
TICKIIMH 60 28 32
MPAKTUYECKUE 3aHITHUS 60 28 32
CEMUHAPbI — — —
1abopaToOpHbIE PaOOTHI — — —
KypCOBOI ITPOEKT (paboTa) — - —
CamocTosiTenbHast padoTa CTyAeHTa 96 16 80
[IpomexyTouHas aTTecTauus 72 36 36
KOHTAaKTHasi paboTa BO BpeMs aTTeCTaIluN 5 25 25
CaMOCTOsTENIbHAas paboTa Mo MOATOTOBKE 67 33,5 33,5
K ok3ameny (7 u 8 cemecTphl)




5. Coaepxanue TMCUMILIUHBI

5.1. CooTHecenust TeM (pa3esioB) IMCHUILIMHBI M GOPMHUPYEeMbIX KOMIICTEHIHIA

TeMsl, paziesibl AUCIHUIIITUHBL Kon-Bo | Komnierentmu |O6pasosarensbubie O1eHOYHBIE

4acoB TEXHOJIOTUU cpencTsa
[1K-2

Pa3gen 1. Beenenue B
MpOrpaMMHUPOBaHUE OECITHIIOTHBIX
ABUALMOHHBIX CHCTEM

Tema 1.1. Apxutektypa nporpaMMHOTO 5 BK, YO, ITIAP
obecrnieuenns BAC + BK, JL, 113, CPC

Tema 1.2. Cpenbl pa3paboTku 1 5

MHCTPYMCHTAJIbHBIC CPEACTBA * ‘H’H3’ CpC yo’ [TAP

Pasznea 2. [I[porpammupoBaHue cuctemMm
YIPaBJICHHS TTOJIETOM

Tema 2.1. ABTONNUIOTHI U KOHTPOJIEPHI 5

noJseTa + JI, 113, CPC VO, I[1AP

Tema 2.2. [InanupoBanue TpaekToOpuil U 6
HaBUTAIUS

+ JL, I13, CPC YO, I[TAP

Tema 2.3. Ctabunusanus U yrnpaBJieHHE 6

NBUKCHUEM + JI, 113, CPC VO, I[IAP

Pa3nen 3. [IporpamMmmupoBanne cuctem
CBSI3H U TEIEMETPUU

Tema 3.1. Kananbl nepegaun JaHHBIX 6 + JLIT3, CPC vo.

Tema 3.2. HazeMmHBIE cTaHIIUN 5
YIIPABJICHUS

+ JL, 113, CPC VO, ITAP

Pasznea 4. crions30BaHue CUCTEM
TEXHUUYECKOTO 3PEHHSI B COCTaBe
nosie3Hoi Harpy3ku BAC

Tema 4.1. OcHoBHEBIE 3a1a41 U 2
CTPYKTYPBI CUCTEM TEXHUYECKOTO 3PEHUS
BAC

+ JL, 113, CPC VO, ITAP

Tema 4.2. ONTHKO-MEXaHUYECKUE Y3IIbI 3 +
(OI1VY). JLIT3, CPC YO, ITAP

Tema 4.3. [IpueMHukH n3myueHus 5
+ JLII3, CPC YO, ITAP

Pasnen 5. [IpensaputensHas o6paboTka
M300paxeHuit Ha 60PTy OECITUIOTHOTO
JIeTaTeNIbHOTO anmapara

Tema 5.1. Onucanue u XapakTepUCTUKU 5

+
1300pasKeHH . JI, 113, CPC YO, TIAP

Tema 5.2. 'eomeTpuueckue 5
npeoOpa3oBaHus H300paxeHUil. + JLIT3, CPC VO. TIAP

Tema 5.3. ©unbTpanus n300paKeHMMA 10

JLI13, CPC VO. [IAP




Tema 5.4. MeToIn1 BOCCTaHOBJIEHUS
M300paKCHHIMA

JI, 113, CPC

YO, ITIAP

Uroro 3a cemectp 7

72

[IpomexxyTouHas
AQTTECTALIUSA

36

Bcero 3a cemectp 7

108

Paspnen 7. [IporpamMmmupoBanne poeBoro
B3aumonencteust bAC

Tema 7.1. Apxutekrypa
pacnpeneneHubix cuctem bAC

10

JL, I3, CPC

YO, ITAP

Tema 7.2. AropuT™Mbl KOOpAUHALIMKU U
KOJUICKTUBHOTO MTOBEICHUS

10

JI, 113, CPC

YO, ITIAP

Pa3nen 8. bezonacHOCTh M HAAEKHOCTD
nporpaMMHoro obecrneuenuss BAC

Tema 8.1. OOecrieueHue
0TKa30yCTOMYHUBOCTH

10

JL, I13, CPC

YO, ITAP

Tema 8.2. Undopmannonnas
0e3omacHocts BAC

10

JL, I13, CPC

YO, IIAP

Paznen 9. nTerpaius u TecTupoBaHue
nporpaMMHoro ooecrneuenuss BAC

Tema 9.1. Metonosiorus pa3paboTKu U
TECTUPOBAHUS

10

JI, 113, CPC

YO, ITIAP

Tema 9.2. [IpakTuyeckas pa3paboTka
MpOeKTa

10

JI, I13, CPC

YO, ITAP

Pa3nes 10. [IporpaMmMupoBanne cuctem
YIIPABJIEHUS TI0JIE3HOW HAarpy3Koin

Tema 10.1. UnTerpanus 1aT4ukoB U
CEHCOpPOB

12

JI, 113, CPC

YO, ITIAP

Tema 10.2. YrpaBnenue
CIEIAIM3UPOBAHHBIM 000PYIOBAHUEM

12

JI, I13, CPC

YO, ITAP

Tema 10.3. OOpaboTka 1aHHBIX
TUCTAHIIMOHHOTO 30HIUPOBAHUS

10

JI, 113, CPC

YO, ITAP

Pa3nea 11. [IporpaMmMupoBanue cuctem
MO3UIIMOHUPOBAHUS U HABUT AU

Tema 11.1. CnnyTHHKOBBIE
HaBUIALIMOHHBIE CUCTEMBI

14

JI, I3, CPC

YO, ITAP

Tema 11.2. AnbTepHAaTUBHBIE CUCTEMBI
HaBUT AU

10

JI, 113, CPC

YO, ITAP

Tema 11.3. ['eonpuBsizka 1aHHBIX

10

JI, 113, CPC

YO, ITAP

Pa3znea 12. [IporpammupoBanue cuctem
00pabOTKH JaHHBIX B pealbHOM BpEMEHU

Tema 12.1. ApXUTEKTypa CUCTEM
peaIbHOr0 BpEMEHU

10

JI, 113, CPC

YO, ITAP




Tema 12.2. Onrrumusarust 8 + 1L II3. CPC vO. TIAP
MPON3BOIUTEIILHOCTH > 109 ’
HToro 3a cemectp 8 144

[IpomexxyTouHas 36

aTTeCTaIHsI

Bcero 3a cemecTp 8 180

Bcero 1o IuciuminHe 288

JI - nexuus, 113 - npakrtuueckoe 3anstue, CPC - camoctosdrensHas pabora cryneHta, BK - BxoaHoit
KOHTpOJIb, [TAP - mucebmenHas aymuropHas padota, YO - yCTHBIH OmpocC.

5.2. Tembl (pa3aenbl) IMCUMIIMHBI U BHAbI 3aHSTHIA

HanmeHnoBaHue Tembl (pazzena) J |13 | C [JIP| CPC KP | Bcero
TTUCITATITHHBI JacoB
7 cemecTp

Pa3nen 1. Beenenue B
MPOTpaMMHUPOBaHUE OECITUIIOTHBIX
ABUAILIMOHHBIX CUCTEM

Tema 1.1. ApxuTekTypa MporpaMMHOTO 2 2 - - 1 - 5
oOecnieuenus BAC
Tema 1.2. Cpenbl pa3paboTKu U 2 2 - - 1 - 5

MHCTPYMEHTAJIbHBIE CPEJICTBA
Pa3znea 2. [IporpamMupoBaHue cucTeM
YIIpaBJICHHS IOJIETOM

Tema 2.1. ABTONUIOTHI U KOHTPOJUIEPHI 2 2 - - 1 - 5
moJieTa

Tema 2.2. [InanupoBanue TpaekTopui u | 2 2 - - 2 - 6
HABUTAIIHSI

Tema 2.3. Crabwimzanus u yrnpasjieHue | 2 4 - - 2 - 6
TIBIDKEHUEM

Pa3znen 3. [IporpamMupoBaHue cucTeM
CBSI3U U TE€JIEMETPUH

Tema 3.1. Kanans! nmepemaun qaHHBIX 2 2 - - 2 - 6
Tema 3.2. HazeMuble cTaHIINN 2 2 - - 1 - 5
VIIPaBICHUS

Pa3nea 4. lcnonn30Banne cCUCTEM
TEXHUYECKOTO 3pEHUS B COCTABE
rosiesHoi Harpy3ku BAC

Tema 4.1. OcHOBHEIE 33141 U 2 0 - - - - 2
CTPYKTYPBI CUCTEM TEXHUYECKOTO 3pEHUS

BAC

Tema 4.2. OnTHKO-MEXaHUYECKHUE Y3IIbI 2 0 - - 1 - 3
(OI1Y).

Tema 4.3. [IpueMHUKY U3TyYeHUS 2 2 - - 1 - 3)

Pasznea 5. [IpensapurensHas  o0paboOTKa
n300pakeHuid Ha OOpTy OECHUIOTHOTO
JIeTaTeILHOTO armapara




Tema 5.1. Onucanue U xapakKTepUCTUKU
M300paKEHUM.

Tema 5.2. 'eomeTpuueckue
peoOpa3zoBaHusi N300paKEHUN.

Tema 5.3. @unbTpanus n300pakeHU

10

Tema 5.4. MeToabl BOCCTAHOBICHUS
M300paKEHUIM

Bcero 3a cemectp 7

28

28

16

72

HpOMe}KYTOLIHaSI arTccTanusa

36

Ntoro 3a cemectp 7

108

8 cemecTp

Paznea 7. [IporpammupoBaHue poeBoro
B3aumojiercTBusi BAC

Tema 7.1. ApXuUTEKTypa pacnpeneICHHbIX
cucteM BAC

10

Tema 7.2. AnropuT™Mbl KOOPJIUHAIIUU U
KOJUICKTUBHOTO IIOBEJICHUS

10

Pasnea 8. be3zonacHOCTh 1 HAAE)KHOCTH
nporpamMmmHoro ooecnedenus bAC

Tema 8.1. OOecrieueHue
O0TKA30yCTOMYNBOCTH

10

Tema 8.2. Unpopmaninonnas
be3onacHocth BAC

10

Pasznen 9. MHTerpanusa u rectTupoBaHue
nporpammHoro obecnedeHus bBAC

Tema 9.1. Meronosnorus pa3paboTku u
TECTUPOBAHUS

10

Tema 9.2. [IpakTuueckas pazpaboTka
MPOCKTa

10

Paznen 10. [IporpaMMupoBaHHUE CUCTEM
YIIpaBJIEHUsI OJIE3HOW HArpy3KOU

Tema 10.1. MHTErpanusa 1aT4ukoB U
CEHCOpPOB

12

Tema 10.2. Yrpasnenue
CIIeMAIU3UPOBAHHBIM 000PYAO0BAHHUEM

12

Tema 10.3. O6paboTka JaHHBIX
TTMCTAHITMOHHOTO 30HIUPOBAHUS

10

Pasznea 11. [IporpamMmmupoBanue cucrem
MO3UIIMOHUPOBAHUS U HABUTAIIUU

Tema 11.1. CnyTHUKOBBIE
HAaBUIALIMOHHBIE CHCTEMBI

14

Tema 11.2. AnpTepHaTUBHBIE CUCTEMBI
HaBUTALIUU

10

Tema 11.3. [ eonpuBsizka JaHHBIX

10

Pa3znen 12. [IporpammupoBaHue cUCTEM
00paOOTKHU TaHHBIX B PEaIbHOM BPEMEHU

Tema 12.1. ApxurekTypa CUCTEM
€aJIbHOTO BPEMEHU

10




Tema 12.2. OntuMusanus 2 2 4 8
MPOU3BOAUTEILHOCTH

Bcero 3a cemecTp 8 32 | 32 - - 80 - 144
[IpoMexyTOUHAas aTTeCTalus 36
Hroro 3a cemectp 8 180

5.3. Coaep:xkanue TUCIUITHHBI
7 cemecTp
Pasnen 1. Benenue B mporpaMMupoBaHre OSCITUIOTHBIX aBUAITMOHHBIX CHCTEM.

Tema 1.1. Apxutektypa nporpamMmmuoro odecrneuenus bAC.

Knaccudukanus OecUIOTHBIX aBHAMOHHBIX cucteM. CTpykTypa MNpPOrpaMMHOTO
ob0ecrieuenuss BAC: Ooprosoe I[1O, Hazemnoe IIO, kaHanbl cBa3u. OnepauuoHHbIE
cucteMbl peasibHOro BpemeHu st BAC. CraHmapTel M MPOTOKOJIbI OOMEHA JaHHBIMH.
TpeOGoBaHus K HAIEKHOCTH M 0TKazoycronuuBocTH [10.

Tema 1.2. Cpenbl pa3paOOTKU U MHCTPYMEHTAJIbHBIE CPEJICTBA.

O630p miardopm pazpadotku. CumynsTopsl nosnera. CpeAcTBa OTIAIKH U TECTUPOBAHUS
o6oproBoro [IO. Cucrembl KOHTpOJIs BEpcUil M HempepbhlBHOM wuHTerpauuu. Kpocc-
KOMITWJISILUSA JIJIS1 BCTPAUBAEMBIX CHCTEM.

Paspean 2. [IporpaMMupoBaHue CUCTEM YIIPABIIECHUS ITOJIETOM.

Tema 2.1. ABTONWIOTH U KOHTPOJUIEPHI TOJIETA.

ApXHUTEKTypa aBTONWJIOTA: JATYMKH, [POLECCOPBI, HCHOJHUTEIbHbBIE YCTPOWCTBA.
[IporpammupoBanue MuUKpOKOHTposiepoB mist BAC. HHrerpauus HHEpLHHATbHBIX
HaBuraunoHHeix cucrem (IMU). AnropuT™bl QuibTpalvyd AAHHBIX NAaTYUKOB ((PUIBTP
Kanmana, kommnementapusiii guiibtp). [Iporpammuas peanuzauus [ /[-perynstopos
Tema 2.2. [ImannpoBaHue Tpa€KTOPUN U HaBUTALUS

ANTOpUTMBI TIAHUPOBaHUS NyTH. [IporpamMmupoBaHre MHCCUM M MapLIPyTOB IOJIETA.
Cucrembl KoopauHat U mnpeoOpazoBanust mexay Humu. Murterpamus GPS/TJIOHACC
MOJTyJIe. AJITOPUTMBI N30€TraHus MPETSITCTBUM.

Tema 2.3. Crabunuzaius 1 yrpaBieHUE IBUKCHUEM.

Marematuueckue mojaenu auHamuku BJIA. TlporpammupoBanue cucteM CTaOWIMA3AIUH.
KackagHele cuctempl ynpaBiieHHA. AJanTUBHOE YHOPABICHHE M  HEHWPOCETEBBIC
perysaropsl. TecTupoBaHuE anrOpuTMOB YIIPABICHUS B CUMYJIATODE.

Paspnea 3. [IporpaMmupoBaHue CUCTEM CBSI3U U TEIEMETPUMU.

Tema 3.1. Kanasnel nepenaun 1aHHBIX.

PanmokaHanel CBSI3U: YACTOTHBIEC AUANa30HbI, MOAYJsUs. [I[poToKoIbI OOMEHa JaHHBIMU
mexay bBIIJIA wu HazemHoil cranuuen. IlporpammupoBaHne paguoOMOAEMOB U
nepeaaryukoB.  OOecriedeHUE MOMEXOYCTOMYMBOCTH M IMUGPOBaHUS  JAHHBIX.
Opranuzanus pe3epBHbIX KaHAJIOB CBSI3U.

Tema 3.2. HazeMHbI€ CTaHIIMM YTIPABJICHUS.

Apxurektypa [10 HazemHo#i cranuuu ynpasienus. Pazpabotka unrepgeiicoB oneparopa
(GUI). Busyanusarusi TeleMeTpud B pealbHOM BpeMeHH. CHCTEMBbI JIOTHPOBAaHHUS H
aHaJIM3a NOJIETHBIX JaHHBIX. [IporpamMmmupoBaHue CUCTEM aBapUITHOTO BO3BpaTa.



Pasznes 4. Mcnonb3oBaHUE CUCTEM TEXHUYECKOIO 3PEHHUS B COCTABE IOJIE3HOM HATPy3KHU
BAC.

Tema 4.1. OcHOBHBIE 33]1a4M U CTPYKTYPbI CUCTEM TexHu4Yeckoro 3penust BAC.

BoproBbie cucTeMBbl TEXHHYECKOTO 3peHHs. OCHOBHBIE 3alaud U CTPYKTYPhl CHUCTEM
texHuueckoro 3peHus bBAC. Pemienue HaBuranuoHHbBIX 3amad Ha O6opty BIIJIA, Buabl
QJITOPUTMOB YJIYUIIICHUS KAayecTBa M300pa)K€HUW, MOUCK M pPaclo3HaBaHUE OOBEKTOB,
Kiaccu(uKanys, CEerMEHTAallWs, aHalu3 CICHbl, MOHUTOPWHT, Iepefada JaHHBIX Ha
Ha3EMHBIN ITyHKT.

Tema 4.2. Onrtuko-mexanndeckue y3ibl (OITY). Co3ganme m OpHEHTHpPOBAHUE TOJICH
3peHusi, KOHCTpyKTUBHBIE cxeMbl OIlY, coctaB u xapakrepuctuku OIIY, HaBeneHue u
TUPOCTAOMIIM3AIUS TIOJIST 3PCHHSI CUCTEMbl HAOMIOACHHUS B 3aBHUCHUMOCTH OT YCJIOBUH U
nporpammsl nojiera bITIA.

Tema 4.3. [lpuemuuku wuznydenus. Kiaccuduxaius, TEXHHMUECKHE XapaKTEPUCTUKU
COBPEMEHHBIX MPUEMHUKOB U3TyueHus. BpiOOp npreMHIKa U3IydeHus! B 3aBUCUMOCTU OT
pelaeMoi 1eJIEBOU 3a/1aUH.

Pasnen 5. IlpenBaputenbHas o0paboTka uH300pakeHH Ha OOpTy OECHUIIOTHOTO
JIETATENIBHOIO aIlapara.

Tema 5.1. Onrcanvie U xXapakTepUCTUKUA M300pakeHH. CrocoObl XpaHEHHUs] paCTPOBBIX
n3o0pakeHut, (opmMartbl CKaTus, IIBETOBbIE MOJEIU H300paXKeHUM, KBAaHTOBAHUE U
TUCKPETHU3aIHs U300paKeHH, pa3Mep, KOJIMYECTBO IIBETOB, pa3pelieHne, TUCTOrpaMMma,
paanyc KOppessiuy, BU3yallbHOE KaueCTBO H300pasKEeHUH.

Tema 5.2. 'eometrpuueckue npeoOpa3zoBaHus U300paKEHUN. Addunneie
npeoOpa3oBaHus, NPOEKTUBHBIE TMpeoOpa3oBaHUs, TMpenapupoBaHUe H300paKEHUN
(Ounapuzanusi, SPKOCTHBIM Cpe3, JUHEHHOE KOHTPACTHUPOBAHUE, COJSPU3ALINSA).
Jlornyeckue u apudMeTHIECKUE ONIEPAIINH HAJl N300pKCHUSIMHU.

Tema 5.3. QunpTpanuss  uzobpakenuit.  CrnocoObl  MOJEIUPOBAHHE  IIIyMOBOTO
BoznerictBus. Kiaccudukanus MeronoB punbrpanuu n3o0paxeHuil. JIokaapHbIe METOBI
bunpTpany (HU3KOYaCTOTHBIE, BRBICOKOYACTOTHBIC, TpaueHTHBIC). [ 100abHbIe METOIbI
¢bunpTpanyy (HU3KOYaCTOTHBIE, BHICOKOYACTOTHBIE). Henmnuelinbie MeToabl QriibTpanuu
MU300paKEHHH.

Tema 5.4. Metobl BoccTaHOBIICHUS M300paxkeHuit. @opMupoBaHre BOCCTaHABIMBAIOIICH
cpenbl. Meton perymsipusanuu A.H. TuxonoBa. MHBepcHas (uuibTpanus, BUHEPOBCKas
bunpTparms.

Pa3nen 6. KomnbrorepHoe 3peHre u MammHHoe o0yuenue Ha 6opty BAC.

Tema 6.1. [lerekTupoBaHue U pacro3HaBaHHe OOBEKTOB

Knaccuueckne mertonsl aeTekTupoBaHuA. HelpoceTeBble METOABI NETEKTUPOBAHUS. -
Ontumuzanusi MoJened i BCTpauBaeMbIX cucTeM. lIporpammuas peanuzanus
neTekTopoB. OlLeHKa MPOU3BOIUTEILHOCTH AITOPUTMOB Ha OOPTOBBIX BHIYHCIATEIISX.
Tema 6.2. BuzyansHas onomerpus u SLAM.

[Tpuntunel Bu3yansHoi ogomerpun. Anroputmbl SLAM. [locTpoenne kapT MECTHOCTH B
peanbHOM BpeMeHH. MHTerpanus Bu3yalbHOW HABUTAIIMU C UHEPLHAIBHBIMU JTaTYUKAMU.
- [IporpammupoBanne CUCTEM BU3yaJlbHOM HABUTALVH.

Tema 6.3. CemanTnueckas cErMEeHTaAIU U aHAJIU3 CLICHBI.

3aa4ul CEMaHTUYECKON U MHCTAHC-CETMEHTAIMU. APXUTEKTYPbl HEUPOHHBIX CETEH.



AHaM3 CIEHbI ISl aBTOHOMHOM HaBUTanuu. OOHapyKeHUE TOCaTOUYHbBIX TUIOMAIOK.

8 cemecTp

Paszpnea 7. [IporpammupoBanue poeBoro B3anmoerctsus bAC

Tema 7.1. Apxurtexrtypa pacnpenesieHubix cucrem bAC.

Konnenumu poeBoro wuHremnekra. I[IpOoTOKOIBI MeEXareHTHOro B3aUMOACHCTBHS. -
JleneHTpanu30BaHHOE U LEHTPAIIM30BAaHHOE ylpaBiieHne poeM. CHHXpOHHU3AIUS BpEMEHH
u naHHbiX Mexnay bJIA. IIporpaMMmupoBanue CHCTEM POEBOTO YIIPABICHUS.

Tema 7.2. AnTOpuTMBI KOOPAUHALMHU U KOJJIEKTUBHOTO ITOBE/ICHNUS .

Anroputmsl (opmupoBaHus cTposi. PacnpenenenHoe miuaHupoBanue 3anad. MzOeranue
CTOJIKHOBEHMM B poe. KoHceHcycHbIe anropuTt™bl. MoaennpoBanue poeBoro nNoBEAEHNUs.

Pa3nen 8. bezonacHocThs 1 HaieKHOCTB porpammHoro odecrieuenust BAC.

Tema 8.1. OGecrieueHne 0TKa30yCTOMYUBOCTH.

Metoael  oOHapyxkeHMsT U 00paOOTKM OTKa3oB. Pe3epBupoBaHHE KPUTHUECKUX
KOMIIOHEHTOB. [IporpamMmmupoBaHue CHUCTEM aBapUHHOTO BOCCTAaHOBJICHMS. PexuMel
0e30macHOro oTkasza. TecTUpoBaHUE Ha OTKA30yCTONYHUBOCTb.

Tema 8.2. Undpopmannonnas 6ezonacaocts BAC.

VYrpo3sl nuapopmannonHoit 6ezonacHoctn bBAC. Kpunrorpapuueckue MeTOIbl 3alUTHI
JaHHBIX. AyTeHTU(UKAIUs U aBTOpHU3aLKs. 3alUTa OT HECAHKIIMOHUPOBAHHOT'O JIOCTYTIA.
[IporpammHas peanuzanus MEXaHU3MOB O€3011aCHOCTH.

Pa3nen 9. Unrerpanus u rectupoBanue nporpammuoro ooecreuenus bAC.

Tema 9.1. Metonomnorust pa3pabOTKu U TECTUPOBAHUSI.

Kuznennsnii mukn pazpadotku 110 pist BAC. MoaynbHOE, HHTETPAIMOHHOE W CUCTEMHOE
tectupoBanue. Hardware-in-the-loop (HIL) u Software-in-the-loop (SIL). ABromaru3arus
tectupoBanus. JlokymentupoBanue u ceprudukanus [10.

Tema 9.2. [IpakTrueckas pa3paboTKa MPOEKTA.

[locTaHoBka 3amauMl W MPOCKTUPOBAHUE aApPXUTEKTYphl. Pa3paboTka mporpaMMHBIX
Monynen. WHTerpanus KOMIIOHEHTOB CHUCTEMBI. TeCTUpOBaHHE B CUMYJISATOPE M Ha
peanbHOM BJIA. AHanu3 pe3ynbTaToB M ONTHUMU3ALMS PELICHUS.

Pa3znen 10. [IporpamMupoBaHre CUCTEM YNPABICHUS MTOJE3HON HArpy3KOM.

Tema 10.1. MHTErpaniis 1aT4nKOB U CEHCOPOB.

Tunel gatuyukoB mosie3HOM Harpy3ku. I[IpoTokosibl oOMeHa AaHHBIMH C JIaTYUKAMH.
[IporpammupoBaHnue apaiiBepoB yCTpoHcTB. CHHXPOHU3ALMS JAHHBIX OT MHOYECTBEHHBIX
ncTouHuKoB. KannbpoBka v Bepudukanus JaTYMKOB.

Tema 10.2. YopasieHue cienuain3upOBaHHBIM 000PYyI0BaHUEM

[IporpamMmMupoBanue cucteM cOpoca Tpy30B. YIpaBlI€HHE MaHUIYJIATOpaMU U
3aXBaTHBIMU ycTporcTBamu. CHCTEMBl pacTlblIEHUS W ONpbICKUBaHUsA. JlazepHbie
JTaTbHOMEPHI U CKaHepbl. VIHTerpaus ¢ CHCTeMOU yIpaBIIeHUS MTOJIETOM.

Tema 10.3. O6paboTKa qTaHHBIX JUCTAHITMOHHOTO 30HIUPOBAHUS

Metoapl 00pabOTKH JaHHBIX JIUIAPHOTO cKaHupoBaHus. [locTpoenne mudpoBeIX MoIeei
penbedpa u MectHOocTH. OOpabOTKa MYJNBTUCIEKTPAIBHBIX U THIEPCHEKTPATbHBIX
n3o00paxkenuid. [Iporpammuas peanusanus anropuTMoB 00pabOTKHU.



Pa3nea 11. [IporpammupoBanue CUCTEM MO3UIIMOHUPOBAHUS U HABUTALIUU.

Tema 11.1. CnyTHUKOBBIC HABUTAILIMOHHBIE CUCTEMBI.

[TpuHIUIIBI paboThI GNSS. IIporpammupoBanue IIPUEMHUKOB GNSS.
Huddepennmansuas koppekuus. OOpaboTka HaBUTAIMOHHBIX cooOmieHuil. OneHka
TOYHOCTHU MO3ULIMOHUPOBAHMUS.

Tema 11.2. AnbTepHaTUBHBIE CUCTEMbBI HABUTALINH.

NHepunanbHasi HaBUranus U WHTETPUPOBAHHBIE CUCTEMbl. Bu3yalibHasi HaBuranus Mo
Ha3eMHBIM OpHUEHTHpaM. MarHutomMeTpuueckas HaBuranus. HaBuramuss B YCIOBHSIX
orcytctBus GNSS. IIporpamMHuast peanuzanys KOMIJIEKCUPOBAHHBIX CUCTEM HABUTALIUH.
Tema 11.3. ['eonpuBs3zka JaHHBIX.

MeTonbl reonpuBsI3KH U300pKEHUM U JaHHBIX CEHCOPOB. YYeT NapaMeTpOB OpUEHTAIIUU
BIUTA. Koppekmusi reomerpudyeckux uckaxkenuil. Iloctpoenne opTodoTOIIaHoB.
[IporpammubIe OMOJIMOTEKH JJISI TE€ONIPOCTPAHCTBEHHOM 00pabOTKH.

Paznen 12. [IporpammupoBanue cucteM oOpabOTKH JIaHHBIX B peajJbHOM BPEMEHH.

Tema 12.1. ApxuTekTypa CUCTEM PEaTbHOIO BPEMEHH.

KoHuenuuu cucreM KECTKOTO M MATKOTO peajpbHOro BpemeHu. llimanupoBaHue 3anay u
npuoputTeTsl.  OINEepallMOHHBIE  CHCTEMBlI  PEAIBHOIO  BpeMEHU. MexnpoueccHoe
B3anmojercTBue. CUHXpOHU3ALMs U YIIPABICHUE PECYPCAMH.

Tema 12.2. OnTumMu3zaiys NpoOU3BOAUTEILHOCTH.

[IpopunrpoBanre M aHamu3 NPOU3BOAUTENBLHOCTH. ONTHUMH3aLUMS aJIrOPUTMOB IS
BCTPAaMBaEMBbIX cUCTeM. VcoIb30BaHNE anmapaTHhIX YCKOPUTEIEH.

5.4. IlpakTyeckue 3aHATHUS

Homep  Temsl Tpyno-
JUCLIATITHHBI Temarnka npakTUUECKUX 3aHATHN CMKOCTB
(4ackr)
7 cemecTp

1.1 [13 1. Apxutektypa nporpammuoro obecrneuerusi BAC 2

1.2 [13 2. Cpensl pa3pabOTKH M HHCTPYMEHTAIBHBIC 2
CpeacTBa

2.1 [13 3. ABTONUIIOTHI M KOHTPOJUIEPHI MOJIETA 2

2.2 [13 4. [InanupoBaHue TPACKTOPUI U HABUT AL 2

2.3 [13 5. Crabunuzanus u ynpaBjieHUE IBIKCHHUEM 4

3.1 [13 6. Kanayel nmepenayu JTaHHBIX 2

3.2 [13 7. Maccussi B JavaScript. 2

5.1 [13 8. OcHOBHBIE 337]a41 U CTPYKTYPhI CUCTEM 2
rexHuueckoro 3pennsi bBAC

5.2 [13 9. OnTUKO-MEXaHUYECKUE Y3IIbI 2

53 [13 10. ®unbTparus n300pakeHHA 2




Hroro 3a 7 cemectp 28

8 cemecTp
7.1 [13 11. Apxutektypa pacrnpezaenennbix cucrem bAC 2
1.2 [13 12. Anroput™mbl KOOPIUHAIIUN U KOJUIEKTUBHOTO 2
MOBEACHUS
8.1 [13 13. O6ecnieuenne 0TKa30yCTONYMBOCTH 2
8.2 [13 14. Uadopmanmonnas 6e3omacHocTsh BAC 2
9.1 [13 15. MeTtoaonorus pa3pabOTKU U TECTUPOBAHUS 2
9.2 [13 16. IIpakTrueckas pazpaboTka MpoeKTa 2
10.1 [13 17. UaTerparus JaTIYMKOB U CCHCOPOB 2
10.2 [13 18. YnpaBneHue crienuaIn3upoOBaHHbIM 4
00opy1I0BaHUEM
10.3 I13 19. OO0paboTka JTAHHBIX JIMCTAHIIMOHHOTO
30HIUPOBAHUSI 2
11.1 [13 20. CrryTHUKOBBIEC HABUTAITMOHHBIC CHCTEMBI 2
11.2 [13 21. AnbTepHATUBHBIE CUCTEMBl HABUT AU 2
11.3 [13 22. T'eonpuBsizKa JaHHBIX 2
12.1 [13 23. ApxuTeKkTypa CHCTEM peaJbHOTO BPEMEHHU 2
12.2 [13 24. OnTumu3anus MPON3BOIUTETHHOCTH 2
Wtoro 3a 8 cemectp 32
5.5. JlabopaTopHblii NPAKTHKYM
JlaGopaTopHBIil MPAKTUKYM Y4€OHBIM TUTAHOM HE MPEYCMOTPEH.
5.6. CamocTosiTe/ibHasi paboTa
Homep TEMBI " pr?t(l)aeclz\igoc“
TTUCITUTUTAHBI BI/I,I[BI CaMOCTOATCIbHOU paGOTBI
3yuenue Teopernueckoro matepuana mo teme 1.1 [1a-3a, 16, 1
11
1B-38B].
M3yuenue teopernueckoro marepuana no teme 1.2. Ilogroroska 1
12 « TIAP [1a-3a, 16, 18-38].
21 3y4yeHne TeopeTndeckoro marepuaina no teme 2.1. [lonroroska 1
K [TAP [1a-3a, 1B-3B].
22 MN3ydenune TeopeTnueckoro marepuaina no treme 2.2. [loaroroskal 2
K [TAP [1a-3a, 1B-3B].




23 M3yuenue TeopeTuueckoro marepuania mno reme 2.3. Iloaroroska 2
K [IAP [1a-3a, 1B-3B].

3.1 M3yuenue TeopeTuueckoro marepuaia mno teme 2.2. Iloaroroska 2
K [IAP [1a-3a, 1B-3B].

3.2 3yuenue Teopetnueckoro Marepuaia mo reme 3.2. [logroroskal 1
K [TAP [1a-3a, 1B-3B].

4.2 MN3ydenue TeopeTnueckoro marepuaina no teme 4.2. [loaroroskal 1
K [TAP [1a-3a, 1B-3B].

43 MN3ydenue Teopernueckoro marepuaina no teme 4.3. [loaroroskal 1
K [TAP [1a-3a, 1B-3B].

5.1 M3yuenue TeopeTrudeckoro marepuania mno treme S.1. Iloaroroskal 1
K [IAP [1a-3a, 1B-3B].

5.2 M3yueHnue TeopeTuyecKkoro Mmarepuania mo teme 5.2. [loaroroska) 1
k [IAP [1a-3a, 1B-3B].

53 M3yueHue Teoperudyeckoro marepuana mo teme 5.3. [loaroroska 1
K [IAP [1a-3a, 1B-3B].

5.4 M3yuenue TeopeTudeckoro Mmarepuania mo teme 5.4. [loaroroska) 1
K [IAP [1a-3a, 1B-3B].

Ntoro 3a 7 cemectp 16

7.1 M3yueHnue Teoperudeckoro marepuana mno teme 7.1. [loaroroska 6
k [IAP [1a-3a, 1B-3B].

7.2 MN3yuyenue TeopeTnyeckoro Mmatepuaia no teme 7.2. [lonroroskal 6
K [TAP [1a-3a, 1B-38].

8.1 3yuenue TeopeTnueckoro marepuania no teme 8.1. Iloaroroska 6
K [IAP [1a-3a, 1B-3B].

8.2 N3yuenne Teopernyeckoro Marepuana no teme 8.2. [loaroroska K 6
ITAP [1a-3a, 1B-3B].

9.1 N3yuenne Teopernyeckoro Marepuana no teme 9.1. [loaroroska K 6
ITAP [1a-3a, 18-3B].

9.2 N3yuenne Teopernyeckoro Marepuana no teme 9.2. [loaroroska K 6
ITAP [1a-3a, 1B-3B].

10.1 MN3yuenne teopernueckoro Marepuana no teme 10.1. IToaroroskal 6
K [IAP [1a-3a, 1B-3B].

10.2 MN3yuenne teopernueckoro Marepuana no teme 10.2. IToaroroskal 6
K [IAP [1a-3a, 1B-3B].

10.3 MN3yuenne teopernueckoro Marepuana no teme 10.3. IToaroroskal 6
K [IAP [1a-3a, 1B-3B].

111 MN3yuenne teopernueckoro Marepuana no teme 11.1. IToaroroskal 6
K [IAP [1a-3a, 1B-38B].

11.2 3yuenne teoperndeckoro Marepuana rno reme 11.2. IToaroroska 6

k TIAP [1a-3a, 18-38].




11.3 3yueHue teopetnueckoro marepuana mo teme 11.3. I[loaroroska 6
K [IAP [1a-3a, 1B-3B].

12.1 3yuenue teopetnyeckoro marepuaina mo teme 12.1. [loaroroska 4
K [TAP [1a-3a, 18-38].
12.2 M3yueHue TeopeTuueckoro Marepuaia no teme 12.2. 4

[ToaroroBka k I1IAP [1a-3a, 1B-3B].
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6. YueOHo-MeTOoqUYecKOe H MHPOPMAITMOHHOE 00eceuyeHUe TUCIIUTIIHHBI
a) OcHOBHas uTEpaTypa:

1. YwucnenHsie MeTOABI : YYEOHHMK M TPAKTUKYM JUIs aKaJeMUYECKOTO
Oakamapuata / Y. I'. IlupymoB [u ap.] ; mox pen. Y. I'. IlupymoBa. — 5-¢ u3m.,
nepepad. u non. — M. : M3gatensctBo Opaiit, 2019. — 421 c.

2. ®msuaran [1. JavaScript. ITogpooHoe pykoBojactBo. — Ilep. ¢ anrm. — CII6:
Cumaoin_Ilmroc, 2008. — 992 c., uin.

3. Ilsatko C.I'., Poguonos B./[., FOmra H.®. MudopmarmoHHble TEXHOJIOTHH Ha
TpaHcmopTe: MeToauuecKre yKa3aHus 10 U3ydeHuo paszzena «\Web-TexXHoIorum»
| Yausepcuret I'A. — C.-IletepOypr, 2006.

0) JononHuTenbHas IUTEepaTypa:

1. Xompmmar, Momm, O. Ucnons3oBanme HTML n XHTML. CnenmansHoe
uznanue [Tekcr]: [lep. ¢ anrn.—M.: M3natenbckuit qom “Bumbsmc™, 2003. 736 c.

ISBN 5-8459-0403-X.

2. Ornesa, M. B. IIporpammupoBanue Ha a3bike C++: mpakTHUUECKUN KypcC:

ydyeOHOe TocoOue aJia OakaliaBpuara v crienuanuTeTa [IiaeKTpoHHbid pecypc] / M. B.
Ornesa, E. B. Kynpuna. — M.: Opaiit, 2017. — 335 ¢. — ISBN 978-5-534-05123-0.

— Pexum JOCTYyTIA: https://urait.ru/viewer/programmirovanie-na-yazyke-s-
prakticheskiy-kurs-408986.
3. [IporpammupoBanue Ha si3bike C++ B cpene QtCreator: / E. P. Anekcees,

I'. T'. 3100un, /1. A. Koctiok,O. B. YUecnokoBa, A. C. UMbixano [DIeKTpOHHBIN pecypc]
— M.: ALT Linux, 2015. — 448 c. : wi1. — (bubnuoteka ALT Linux). ISBN 978-5-
905167-16. - Pexum  poctyma:  https://www.altlinux.org/Images/4/4b/Book-
qtC%2B%2B.pdf (nara oopamenus: 15.10.2025).

B) [Iporpammuoe obecnieuenue u MHTepHET-pecypChl:

YueOHbIi ©  oOpa3oBaTenbHBIM caWT o JavaScript Pexum  jgoctyma:
http://javascript.ru/ (mata oopamenus: 15.10.2025).

YueOHBIE ©  oOpa3oBaTenbHBIA cadT o JavaScript Pexwm  mocryna:
https://www.javascript.com/learn/ (nara ooparenus: 15.10.2025).
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1. MaTepl/laJIbHO-TeXHI/I‘leCKOe o0ecrneueHue ANCHHUIIIIMHBI

HanmenoBanue y4eOHBIX
MPEIMETOB, KYPCOB,
Hucrturuiun (Motysieit),
NPaKTUKH, HHBIX BUJIOB
y4eOHOU e TEIIbHOCTH,
PEIYCMOTPEHHBIX YI€OHBIM
MJIaHOM 00pa30BaTEIbHOM

HaunmenoBanue noMeneHui s
MPOBECHUS BCEX BUIOB yUeOHON
JIeSITEIIbHOCTH, TIPElyCMOTPEHHOM
y4eOHBIM IIJIAHOM, B TOM YHCJIE
IMOMECIICHUS JIJI1 CAaMOCTOSITSIHHOMN
paboThI, C YKa3aHHUEM TMEePEUHS
OCHOBHOT'O 000PYIOBaHUS,

Anpec (MECTOIOJIOKEHUE)
MMOMEIICHUH JIJTsl TPOBECHUS BCEX
BUJIOB YU€OHOM JESATEIBHOCTH,
MPEyCMOTPEHHOM y4eOHBIM
IJIaHOM (B cllydae peain3aluu
00pa3zoBaTebHON IPOTPAMMBI B
ceTeBoi (hopMe JAOTMOIHUTEIHHO

IIPOrpaMMBbl y4e6GHO- HAMTSAHBIX [OCOOHIT yKa3bIBAETCSl HAUMEHOBAaHUE
U ACIIOJIB3YEMOT0 IPOrPaMMHOIO OpraHM3aLMH, C KOTOPOH
obecreyeHUs 3aKJIOYEH JI0r0BOP)
1 2 3
[TporpammupoBanue JlaGoparopras ayautopus Ne804 196210, r. Cankr-IlerepOypr,
OecnmioTHBIX aBraloHHbIX 196210, r. Cankr-IletepOypr, yn.  |yn. [TunoTos, gom 38, nut. A
CHCTEM [Tunoros, 1. 38, nutepa A

KomnbroTrepHbie cToibl - 13 mT.,
CTyJbs - 13 mrt., 13 nepcoHanbHbIX
KOMIIBIOTCPOB, C JOCTYIIOM B CE€Th
MuTepHer, yueOHast JOCKa.
Kommnekt IMPE3CHTAIMOHHBIX
MaTCpuajioB

Photoshop CS3 (rockonTpaxt

Ne SBR1010080401-00001346-01)
KasperskyAnti-VirusSuite
(utieH3Ms
1D0A170720092603110550)
K-Lite Codec Pack (freeware)
VirtualBox (GPL v2) Anaconda3
(BSD license) Scilab (CeCILL)
Microsoft Windows  Office
Professional Plus 2007 (nuuensus
No 43471843)
VisualStudioCommunity
(becrutaTHOEHIIEH3HOHHOECOT A
[IIEHHE)

LogiSim (GNU GPL)

Ne

8. O0pa3oBaTe/ibHbIE TEXHOJIOTUHI

[Ipn ocBOGHMM JUCHUILIMHBI HCIONB3YIOTCA CIACAYIOMUE COYCTaHUS BHUIOB
y4eOHOM paboThl ¢ MeTOAaMH M (POpMaMH aKTUBU3AIMHU TTO3HABATEIHLHOM NI TEIILHOCTH

CTYACHTOB JJIA

JOCTHIKCHMUA

3alllTaHUPOBAHHBIX

pe3yJIbTAaTOB

oOyueHuss u

(bOpMHpOBaHHH KOMHeTeHHHﬁZ JCKOHWH, IIPAKTHYCCKUC 3aHATHA, CaMOCTOATCIIbHAA

paboTa cTyaeHTa.
BxogHol  KOHTpPOJIb

IMPOBOAUTCA

npenogaBarciicM B

HavdajJl€ HU3YUCHHA



JTUCHUIUIMHBI € 1IEJIbI0 KOPPEKIIMH Mpoliecca YCBOCHUS 00yUYarOIMMUCS TUIAKTHUECKUX
SAUHUIL TTPU U3yUYEeHUH 0a30BbIX JUCIUILINH.

Jlexusi coCTaBisI€T OCHOBY TEOPETUYECKOTO OOYUYEHMs B paMKaxX AUCLMILIMHBI U
HalpaBJieHa Ha CHCTEMAaTHU3MPOBAHHOE M3JI0KEHHE HAKOIUIEHHBIX M aKTyaJlbHbIX
Hay4YHbIX 3HaHWU. Jlekuus npeaHazHayeHa i1 PAaCKPBITHS COCTOSHUSA U MEPCHEKTUB
pa3BUTHS 3HAHUW B COBPEMEHHBIX YyCJIOBHSIX. Ha neKunn KOHLEHTpUPYETCS BHUMaHUE
oOydaromuxcsi Ha HauOoyiee CIOXKHBIX W Y3JOBBIX BOIMPOCAX, CTUMYJIHPYETCS HX
aKTHBHAs MO3HABaTEIbHAS ACSITENbHOCTb.

BenymuM MeTomoM B JIEKIIMM BBICTYNAaeT YCTHOE M3JI0KEHHE Y4eOHOTO
MaTepraa, KOTOPbIA CONMPOBOXKIAAETCA ONHOBPEMEHHOM IEMOHCTPALMEN CIIAWIOB, IPU
HEOOXOJMMOCTH  TPHUBIICKAIOTCSI  OTKpBITbIe  VIHTEepHET-pecypchl, a  TaKxke
JEMOHCTPALIMOHHBIE W HAIVSIIHO-WJUIFOCTPALIMOHHBIE MaTepuanbl U MPAaKTUYECKUE
PUMEPBI.

[{enp MpakTUYECKUX 3aHATUN — 3aKPENUTh TEOPETUUECKUE 3HAHUSA, NOJIyYCHHBIC
oOydaloluMuUCs Ha JIEKIUSAX U B PE3yJbTaTe€ CaMOCTOATEIbHOTO U3YyYEHUs
COOTBETCTBYIOIIUX TE€M, a TaKKe MPUOOPECTH HadallbHblE NMPAKTUYECKUE HaBBIKU.
PaccmatprBaemble B paMKax NPAaKTHYECKOTO 3aHATHS 3aJadyM, CUTyalluH, IPUMEPBI U
npo0JieMbl UMEIOT MPO(EeCCHOHANBHYIO HAIPAaBICHHOCTh M COJIEP)KAaT 3JIEMEHTHI,
HeoOXoauMble AJ11 (GOPMUPOBAHMS KOMIIETEHIIMHN B paMKaX MOJTOTOBKUA O0Oy4YarOIUXCsl.
[IpakTrueckue 3aHATUS MPEAYCMATPUBAIOT y4acTHE OOYYAIOIIMXCA B BBINOJIHEHUH
OTHENBHBIX 3JIEMEHTOB palOT, CBA3aHHBIX C Oyaymed mnpodeccuoHambHOM
JEeSATEIbHOCTBIO.

[IpakTueckne 3aHATUS SBISIOTCS COCTABISAIOIIMMM IMPAKTUYECKOW IMOATOTOBKH
oOyyaromuxcs, Tak Kak MpelyCMAaTpUBAIOT UX YYacTHE B BBINOJHEHUH OTHEJIbHBIX
AJIIEMEHTOB PadoT, CBSI3aHHBIX ¢ OyIyIIei npodecCuoHANTbHON AeATEIbHOCTHIO.

[TuceMeHHbIE ayUTOpHBIE paOOTHI OJIPa3yMeBaIOT OTBEThHI HA BOIIPOCHI, a TAKKe
pelIeHre MPaKTUYECKUX 3aJaHuil, B TOM 4Hciie pa3paboTKa alrOPUTMOB U HCXOJHOTO
TEKCTa MPOTPaMM.

CamocrosTenbHass paboTa 00ydaromuXcsl SIBJISIETCA COCTAaBHOM YacThIO Yy4eOHOM
pabotel. Ee OCHOBHOHM 1Enbl0 fABisieTCS (OPMHPOBAHHME HABBIKA CAMOCTOSITEIBHOIO
npUOOPETEHHs] 3HAHUN IO HEKOTOPBIM BOIIPOCAM TEOPETHUECKOTO Kypca, 3aKperieHue
U yrayOJieHue MOJYYEHHBIX 3HAHUM, CaMOCTOsATENIbHas padoTa CO CHpPaBOYHUKAMM,
NEPUOANYECKUMH M3IAHUSMH M HAyYHO-TIOMYJISIPHOM JauTepaTypoi. CaMoCTOsATEIbHAS
pa0oTa BKJIIOYAET BHIMOJIHEHHE YUeOHBIX 3aJaHHii, B TOM YHCJI€ U UHIUBUyaJbHBIX.

Hcrnonb30BaHWE KOHCYJIBTALMOHHBIX YAaCOB MO3BOJIAET WHIWBUAYAIU3UPOBAThH
3aHATUS CO CTYACHTaMH, HPOKOHTPOJMPOBATH OCBOCHHE Y4eOHOro MaTepuaa.
VYcnemHoe ocBoeHue MmaTepuana Kypca Ipernoiaraer OOJIbUIYI0O CAMOCTOSITEIbHYIO
paboTy ¥ CHCTEMaTHYEeCKUI KOHTPOJIb X0a 3TOH pabOTOM.

9. (I)OHI[ OLCHOYHBIX CPEACTB MJIdA MNPOBCACHMA TEKYILIECIro KOHTPOJIA
YCII€EBA€eMOCTH " HpOMe)KyTO‘-IHOﬁ arTreCTalmm 10 uToraM OCBOCHuUA ITUNCHUIIJIMHBI

YpoBeHb M KayecTBO 3HAHUU OOYYalOLIMXCS OLIEHMBAIOTCA IO pe3yJbTaTaM
TEKYIIEr0 KOHTPOJS YCHEBAEMOCTH W IO WTOTAaM OCBOEHUS IUCLMIUIMHBI B BHJIE
DK3aMEHA.

Tekymuii KOHTPOJb YCHEBAEMOCTH BKJIIOYAET YCTHBIE OIPOCHI. YCTHBIM ONPOC



IPOBOJMTCS Ha MPAKTUYECKUX 3aHATHSAX B TeueHHe He Oosnee 10 MHHYT C IENBIO
KOHTPOJISI YCBOCHHUS TEOPETHUYECKOI0 MaTepualia, M3j1aracMoro Ha Jiekuuu. [lepedeHp
BOIIPOCOB  ONPEIECISICTCS YPOBHEM IOATOTOBKHM yUe€OHOW TIPYMIbI, a TaKKe
WHIMBHIYAIbHBIMH OCOOCHHOCTSIMH O0YYarOIIUXCSI.

WToroBasi arrecraiusi 10 HMTOraM OCBOCHHS IUCIHUIUIMHBI IPOBOJUTCS B BHIC
sk3aMeHa B 7 W 8 ceMmecTtpax. DK3aMEH II03BOJISCT OICHUTh YPOBEHb OCBOCHHS
KOMIICTCHIIMI 32 BECh NIEPHO] H3yUSHUS JTUCIUTIIHHEIL.

JIJIs IpOBEICHUST TEKYIIET0 KOHTPOJIA YCIIEBAaEMOCTH W UTOTOBOM aTTECTAIMH IT0
UTOTaM OCBOCHHS JUCHUILIMHBI «[IporpammupoBaHue OECHUIOTHBIX aBUAITMOHHBIX
CHUCTEM» MPEIYCMOTPEHO pEIICHHE 3ajJa4 Ha KOMITbloTepe U3 rnepedHs. OCHOBHBIMH
JOKYMEHTaMH, perIaMeHTHPYIOIIUMU HOPSTIOK OpraHH3aIiH dK3aMEHa
SIBIISICTCAL:

«[TonoxeHre 0 TEKyIIeM KOHTPOJIE YCIIEBAEMOCTH M MPOMEKYTOYHOM aTTeCTaI[HH
cryaenToB CIIOI'Y T'A».

9.1. MeToauyeckne peKOMEHAAIUM 0 MPOBEIEHUIO NPOLETYPhbl OLeHUBAHUS
3HAHMH, YMEHUII M HABBIKOB M (WJIH) ONBITA AEATEJbHOCTH, XapaKTEePHU3YyOUIUX
Tanbl (OPMUPOBAHUA KOMIIETEHIMH

[Io wroram ocBoenus aucHuIUMHBI «[IporpamMmmupoBanue OECITHIIOTHBIX
aBUAIIMOHHBIX CUCTEM) IPOBOJUTCS aTTECTAIMs oOydJaronuxcs B (opMe 3K3amMeHa H
MIpearosaraeT OTBET Ha TCOPETHUCCKUE BOMIPOCH M PEIICHUE 3a7a4 Ha KOMITBIOTEPE 10
ouieraM U3 MepeyHsl.

DK3aMeH SIBJISICTCSI 3aKTFOYUTEIIBHBIM ATATrIOM U3YUYCHUS
JUCTUTUTAHBI

«IIporpamMmmupoBanre OECHMWIOTHBIX ABUAIIMOHHBIX CHCTEM» M HMMEET IIEJbIO
MIPOBEPUTH U OIIEHUTH YUeOHYI0 PabOTy CTY/IEHTOB, YPOBEHb MOTYUYEHHBIX UMH 3HAHUH,
yMEHUE MPUMEHATh UX K PEHICHUIO MPAKTHYECKUX 3aJ]ad, OBJIAJICHUE MPAKTHUYCCKUMU
HaBBIKAMH B 00beMe TpeOOBaHMI 00pa30BaTENIbHONW MPOrpPaMMbl HA MPOMEKYTOUYHOM
stane popmupoBanus komrereHiuu [1K-2.

Bo BpeMst TOJIrOTOBKH K 9K3aMEHY CTYACHTBI MOTYT MOJIb30BAThCSI MAaTEPHUATBHBIM
obecrieueHrneM dK3aMeHa, IEPeUeHb KOTOPOTO YTBEPKIACTCS 3aBEYIOIINM Kadenpsl.

DK3aMeHbl MPOBOJASATCS B 00beMe MaTepHuasia paboueld MporpaMMbl AUCIUIUIMHBI,
W3Yy4YEHHOro CTyjAeHTaMu B 7 U 8 cemecTpax, mo Owietam B ¢opme 3aaad U
TEOPETUYECKUX BONPOCOB B CIHEUUAIBHO MOATOTOBJICHHBIX YYE€OHBIX KJaccax.
[lepedenb 3amay, BBIHOCUMBIX Ha HK3aMeH, OOCYKIAIOTCS Ha 3acelaHuM Kadenpsl u
YTBEPXKIAIOTCS 3aBeAylomuM Kadenapsl. bunersl comgepkar oIHY 3ajady M JBa
TEOPETUYECKHUX BOIPOCA.

B Xxoxme mnOAroTOBKM K SK3aMEHY HEOO0XOJUMO MPOBOJUTH KOHCYJIbTAIUH,
MoOY>KJIal0IINE CTYJEHTOB K aKTUBHOM CaMOCTOSITEIbHOM pabote. Ha koHCymbTanusx
BBICKA3bIBAIOTCA  4YETKO  ChOpPMYJIUpOBaHHBIE  TpeOOBaHMS, KOTOpbIe  OymyT
OpeNbABIATECS  Ha  dKk3aMeHe. KoHcynbTalMum  JAOJDKHBI  peliaTh  BOIIPOCHI
IICUXOJIOTUYECKOU MOATOTOBKH CTYJIEHTOB K JK3aMEHY, CO31aBaTh HY)KHBIM HACTPOU U
BCEJIAITh CTYJIEHTAM YBEPEHHOCTh B CBOMX CHJIAX.

Ha noarotoBky K OTBETY MpPH PELICHUH 33J1a4d CTYACHTY npenocTasisercs 10 60
MuHyT. Ilocine oTBera CTylIeHTa »JK3aMEHAaTOp MMEET MpaBO 33JaTh €My



JOTIOJTHUTENbHBIE BOMTPOCH B 00beMe yUeOHON TPOrpaMMBbl.
B utore npoBeeHHOIr0 SK3aMeHa CTYJIEHTY BBICTABIISIETCS OLICHKA.

9.2. Tembl KypcOBBIX pa0oT (IIPOEKTOB) 1O JMCHUILINHE
B yue6HOM 1u1aHe pehepaToB U KypCOBBIX padOT HE MPEAYCMOTPEHO.

9.3. Tunosble KOHTPOJIBHBIC 3alaHUA AJISI NIPOBECACHUSI TEKYIIECIo KOHTPOJIA
u l'[pOMe)KyTO‘IHOﬁ arTeCTalli 1o uToraM OCBOCHHUA JUCHUITIIMHDBI

9.3.1. KonTposabHbie BONIPOCHI UIA NPOBEJACHUS] TeKYIIero
KOHTPOJISl yCIIeBAeMOCTH
1. Kakue OCHOBHBIE KOMIIOHEHTHI BXOZST B CTPYKTYpPy HPOrpaMMHOr0 OOecreueHus
BAC?
2. llepeuncnure OCHOBHbIE TpeOOBaHUS K ONEPALMOHHBIM CHUCTEMAaM pPEeaIbHOIO
Bpemenu mist BAC.
3. Urto Takoe npotokos MAVLink u /1711 4eT0 OH UCTIONB3YeTCs?
4. Kakue npeumyiectBa jaet ucnosibzoBanue ROS/ROS2 npu pazpadotke [10 ns
BAC?
5. HazoBuTe OCHOBHBIE CUMYJISITOPHI [T0JIETA M KX OCOOCHHOCTH.
6. Uto Takoe Kpocc-KOMIWIALKS U 3a4eM OHa HyXHa Ipu pazpadoTtke 6optosoro [10?
7. Kakue Meronpl o0ecrieueHus: 0TkazoycToitunBoctu npumensitores B 110 BAC?
8. Onummre apxuTekTypy TUnosoro apronmiota bAC.
9. Kakue qaT4uku UCHOIB3YIOTCS B MHEPIHMAIBHON HABUTAIIMOHHOM cucTeme?
10. B uem paznauma mexay ¢uibTpom KanMana u koMmiieMeHTapHBIM QUIBTPOM?
11. O6pacuute npunuun padotsl [T /{-perymnsropa.
12. Kakue anropuTmbl IUIAaHUPOBAHUS ITyTH BbI 3HaeTe? B ueM ux oTiinuus?
13. Kakue cuctemMbl KOOpJIMHAT UCTIONB3YIOTCS B Hapurauu bAC?
14. Yto Takoe KackagHasi CUCTEMA YNpaBICHUA?
15. Kak ocymiecTBiseTcsi nporpaMMHpPOBAHUE MUCCUI B aBTONUJIOTE?
16. Kakue meTopl u3beranus npensTcTBuid npuMeHstorces B BAC?
17. Yro Takoe agjanTUBHOE yrpaBiieHue?
18. Kakue yacToTHbIE AMANa30HbI UCIIOIL3YIOTCS 1S cBsizu ¢ BAC?
19. Yto Ttakoe TeneMeTpus ¥ KaKue JJAHHBIC OHA BKJIFOYACT?
20. Kak oOecrnieunBaeTcs MoMeX0yCTONUNBOCTh KaHalIa CBA3H?
21. Kakue meTo/ibl M(ppoBaHUs MIPUMEHSIOTCS AJI 3aIlUThl JaHHBIX BAC?
22. OnuiuTe apXUTEeKTypy Ha3eMHOM CTaHIIUU YIIPaBJICHUS.
23. Kakue naHHble JOTUPYIOTCS BO BpeMsl mojeTa?
24. Yto Takoe cucTeMa aBapuitHOTO BO3BpaTa M Kak OHa MPOrpaMMUPYeETCs?
25. Kakue 0CHOBHBIE 3a7]a4M PEIIAlOT CUCTEMbl TEXHUYECKOTro 3peHust Ha 6opTy BAC?
26. UTo Takoe ONTHKO-MEXaHMUECKHUI y3€l1 U KaKOBbI €ro (yHKIHH?
27. Kak ocymiecTBiIsieTcsl THpOCTaOMIIM3ALMS TI0JIs 3pEHUs?
28. IlepeuncnuTe TUMIBI IPUEMHUKOB U3ITYUEHHUS U UX IPUMEHEHUE.
29. B ueM pazHuIla MEKIy BUTUMBIM U TETNIOBU3UOHHBIM JHANa30HaMu?
30. Kak BbiOupaeTcst NpUeMHHUK U3TyUYEHUS 7151 KOHKPETHOM 3a1a4uu?



31. Uto Takoe HaBelEHUE MO 3PEHUS U KaK OHO MPOrpaMMHUPYETCs?

32. Kakue ¢hopmaTsl XxpaHeHus: H300pakeHUid BbI 3HaeTe?

33. OnumuTe OCHOBHBIE IIBETOBBIE MOEIN U300paKEHHM.

34. Yto Takoe KBaHTOBAHUE U AUCKPETU3ALUS U300paKEHUI?

35. It uero ucnomabp3yercs TUCTOrpaMMa U300paKeHHs ?

36. Uto Ttakoe adduHHBIC TpeoOpazoBaHus?

37. B yem paznuna mexay ahGuHHBIMUA U POSKTUBHBIMU MPE0OPA30BAHUIMU?
38. Uto Takoe OmHapu3aius u300pakeHus?

39. Kakue BubI ITyMOB BCTPEYAIOTCS B M300pKEHUSX ?

40. Knaccudumupyiite MeToabl (GUIBTPALIMN U300paKeHUH.

41. B yeM pa3HuIa MEKy HU3KOUYACTOTHBIMH U BBICOKOYACTOTHBIMU (puibTpamu?
42. Yto Takoe rpaaueHTHBIC (PUIBTPHI?

43. OObSICHUTE MIPUHIIUAI MEIUAHHON (QUITBTPAIIUH.

44. Yto Takoe MeToA perynspusanun TuxoHosa?

45. B yeM cyTh BUHEPOBCKOW (uuibTpanuu’?

46. Korna npuMeHseTcs UHBEpCHast puiibTpanus?

9.3.2. KoHTpoJibHbIe NPaKTHYECKHe 3QJMaHHAA JJIs NMPOBedeHHS] TeKYIIero
KOHTPOJISl yCIIEBAeMOCTH

1. Hanucate nporpammy Ha Python mist mapcuara MAVLink cooOienuii u BeIBoAa
tenemerpun BITJIA (koopanHaThl, BEICOTA, CKOPOCTb, 3apsij OaTapen).

2. PeanuzoBats [T /I-perynsTop 1uist cTabuau3anuy BICOTHI KBAPOKOIITEPA B
cumystope Gazebo.

3. PazpaboTaTh nporpamMmy IUIAaHUPOBAHMS ITyTH C UCIIOJIb30BaHUEM aroputMa A* Ha
JBYMEPHOU KapTe ¢ NPENsITCTBUSIMHU.

4. Peanu3oBaTh KOMIUIEMEHTAPHBIN PUIBTp ISl 00bEUHEHMSI TAaHHBIX aKCEIepOMETpa U
TMPOCKOIA.

5. Hanmcats nporpaMmy ajist mpeoOpa3oBaHusl KOOPAUHAT MEXAY pa3InyHbIMU
cucteMamu koopaunat (WGS84, mectnas NED).

6. Co3nath NpocTyro Muccuto Jjst apronuiiota PX4 ¢ ucnonszoBanuem QGroundControl u
BBIIIOJIHUTB €€ B CUMYJISITOPE.

7. PeanuzoBats anroput™M RRT 115 ninaHupoBaHus IyTH B TPEXMEPHOM ITPOCTPAHCTBE.

8. Pa3zpaboTaTh KacKaJHyIO0 CUCTEMY YTPABJICHUS MMOJIO0KEHUEM KBaApOKoNTepa (BHEUTHUHI
KOHTYP - TIOJIO)KEHHE, BHYTPEHHUH - YTJIOBasi CKOPOCTH ).

9.3.3. KoHTpoJibHBbIE BONPOCHI /IJIs1 MPOBEIEHUS NTPOMEKYTOUHOI aTTecTauuu B popme
IK3aMeHAa

7 cemecTp

1. ApxurexkTypa nporpaMMHOro ooecrnedeHus: OeCMIOTHBIX aBUALIMOHHBIX CUCTEM:
OCHOBHBIE KOMITOHEHTHI M UX B3aUMOJICHCTBHE.

2. OnepainoHHbIE CUCTEMBI pealibHOTo BpeMeHu it BAC: TpeboBaHusi, NpUMepHlI,
0COOEHHOCTH MPUMEHEHHS.

3. I[Iporokoasl ooMena nanHsiMu B BAC: MAVLink, DDS, ux crpyktypa u npuMeHEHHE.
4. Cpennl pa3padotku s nporpammupoBanust BAC: PX4, ArduPilot, ROS/ROS2.



5. CumynsaTopsl MoJieTa: Ha3Ha4eHHUE, BO3MOKHOCTH, IIPUMEPHI UCTIOIb30BaHUS.

6. ApXUTEKTypa aBTONUIIOTA: JATYUKH, IPOLECCOPbI, UCIIOJHUTEIbHBIE YCTPONCTBA.

7. NnepuuanbHble HABUTAIIMOHHBIE CUCTEMbI: COCTaB, IPUHIIUIIBI PAOOTHI, IPOrpaMMHas
WHTErpalusl.

8. AnropuTMbl PUIIbTpALIMU JaHHBIX AaTYUKOB: GuiabTp Kanmana, koMIieMeHTapHBIHI
bunbTp, pactmmpennbiil punbTp Kanmana.

9. IHUA-perymstopbl: MNpUHIMI pabOThl, HACTpOHKa MapamMeTpoB, MPOTrpaMMHAs
peanuzanus.

10. Anropurmsl mnanupoBanus nytu: A*, RRT, Dijkstra - cpaBHUTEeIbHBIN aHATHS.

11. Cucremsl koopaunat B HaBuranmu BAC: WGS84, NED, ENU, npeobpazoBanus
MEXTy HAMHU.

12. [IporpammupoBaHre MUCCUN U MapIIPyTOB MOJIETA B aBTOMUIIOTAX.

13. Anroputmsl nzberanus npensatcteuii B BAC.

14. KackaiHble CUCTEMBI YIIPABICHUS: CTPYKTYpPa, IPUHIIUIIBI paOOTHI.

15. AnanTuBHOE ynpaBieHHe U HelipoceTeBble perysTopsl 11 BAC.

16. Kanans! nepengauu qanubix B BAC: yacToTHBIE AUANa30HbI, MOIYJISIINS, TPOTOKOJIBI.
17. Tenemetpust BAC: coctaB maHHbIX, popMaThl epenayu, 00padoTKa.

18. OGecneueHrne NTOMEXOYCTOWYMBOCTH U MHU(PPOBAHUS TaHHBIX B KaHajIaX CBA3HU.

19. ApxuTekTypa Ha3eMHOM CTaHIIMM YIIPABJICHUS: KOMIIOHEHTHI, (PYHKITUH.

20. CucTembl JIOTUPOBAHUS U aHAIH3A MOJETHHIX JaHHBIX.

21. OcHoBHBIE 3a/1a4M cucTeM TexHudeckoro 3penus B BAC.

22. CTpyKTypa O0PTOBBIX CUCTEM TEXHHUUECKOTO 3PEHHS.

23. Pemienue HaBUTAMOHHBIX 33/1a4 C UCIIOJIb30BAHUEM TEXHUYECKOTO 3PEHUS.

24.  OnTuko-MeXaHWYEeCKHWEe  y37bl:  Ha3HA4YeHHWe,  KOHCTPYKTUBHBIE  CXEMBI,
XapaKTePUCTHUKHU.

25. T'upoctabunuzaiusi Mot 3pEeHUs: MPUHIUIIBI, aJITOPUTMBI, IPOTPAMMHAs peaTn3aIusl.
26. [IpueMHUKN U3TydeHUS: Ki1acCUu(PUKaIKs, TEXHUIECKUE XapaKTEPUCTUKHU, BIOOD ISt
KOHKPETHBIX 3a/1a4.

27. CriocoObl XpaHeHHUs PacTPOBBIX U300pakeHui: (hopMaThl, CKATHE.

28. I1peToBric Mmoaenu uzobpaxkennii: RGB, HSV, YUV - oco6eHHOCTH 1 TpUMEHEHHE.
29. KBaHTOBaHME U TUCKPETU3AIHIS N300paKEHUH.

30. XapaktepucTuku u300paKeHU: pasMep, pa3pelieHue, TUCTOTpaMMa, pPaJanycC
KOPPEJISIIHH.

31. Addunnsie npeoOpa3oBaHHs H300PAKEHUN: BHUIBI, MATPHUYHOE TMPEACTABICHUE,
IPUMEHEHHE.

32. IIpoekTuBHBIE MPEe0OPa30BaHUS N300PAKEHUN.

33. [IpenapupoBanue n300pakeHuii: OMHApU3aIus, SPKOCTHBINA Cpe3, KOHTPACTHPOBAHUE,
COJISIpHU3aITusl.

34. Jlornueckue u apupMeTHIECKUE OTepaluy HaJl N300paKEHUSIMH.

35. MonienupoBaHue IyMOBOTO BO3JACHCTBUS HA N300paKEHU.

36. Knaccudukarus MeTo10B puiibTparuu n300pakeHu.

37. JlokanbHple  MeTOAbl  (PUIBTpPAMU:  HU3KOYACTOTHBIE,  BBICOKOYACTOTHBHIE,
TpaJIuCHTHEIE.

38. 'mobGanbHbIe METOIBI (PHIIBTPAIIUN U300PAKECHHIM.

39. Henuneitnble MeTObI GUIBTPALIMU: MEAUAHHAs, OUIaTepaIbHasl.

40. MeTo1bl BOCCTAHOBJICHUS M300paKeHUM: 0OIIME TPUHITUIIBI.



41. Meton perynsipusariuu A.H. TuxoHoBa /151 BOCCTAHOBJICHUS U300pakKeHUH.
42. luBepcHas U BUHEPOBCKas (pUIIbTpaIUs.

8 cemecTp

1. CoyraukoBeie HaBuramuoHHele cucteMbl: GPS, T'JIOHACC, Galileo, BeiDou -
IPUHIUIIBI PA0OTHI, TOYHOCTb.

2. CtpykTypa HaBUTanMoHHOTO coobmieHuss GNSS: agemepubl, ailbMaHax, MOMPABKHY.

3. TlporpammupoBanue npuemHukoB GNSS: mnpotokonsr (NMEA, UBX), napcunr
COOOIIIECHUH.

4. NuddepenuuansHas koppekiuss DGPS: mpuniun, 0a3oBble CTaHINH, yIy4dIICHUE
TOYHOCTH.

5. RTK (Real-Time Kinematic) mo3unuoHupoBaHue: TPUHIHNI, (a3oBbIe U3MEpEHUs,
TOYHOCTh HA YPOBHE CAHTUMETPOB.

6. Uctounuku ommbok B GNSS: atMochepHBIe 3a7epKKH, MHOTOTYYEBOCTh, TEOMETPHS
ciiytHukoB (DOP).

7. lHepuuanbHas HaBUTallMsl: MHTETPUPOBAHUE JAHHBIX aKCEIEPOMETPOB U THPOCKOIIOB,
HAKOIJICHUE OIINOOK.

8. KommuekcupoBanne GNSS u INS: pacmmpenssii ¢unstp Kanmana, B3aumHas
KOMIIEHCAIHsI OIIHOOK.

9. BuzyasibHast HaBUTAIMs TI0 Ha3eMHBIM opueHTHpam: feature matching, pose estimation.
10. MarautomeTpuyueckasi HaBUTaIUsl: MarHUTHOE ToJie 3eMJIH, KOMIICHCAIUs JeBUAIUH,
onpenereHue Kypcea.

11. Hasuramus B ycioBusix orcyrcetBust GNSS: dead reckoning, terrain-aided navigation.
12. TeompuBs3ka JaHHBIX: OIpENETCHHE KOOPAWHAT TOYEK Ha H300paKEHUU TIO
napameTpaM ChbEMKH.

13. Vuer mapametrpoB opuentanmu BIIJIA mpu reompuBszke: yriibl KpeHa, TaHTaXka,
Kypca.

14. Koppekiusi TeoOMEeTpUYECKUX HCKAKEHUNW H300pakeHUil: AUCTOpPCUs OOBEKTHUBA,
MIPOCKTUBHBIE HCKAXKECHUSI.

15. Tloctpoenue oOpTO(MOTOIIIAHOB: TMPUHIIMIIBI, JTambl 00pPabOTKH, MPOTPAMMHOE
oOecrnieyeHue.

16. IIporpammubie OMOIMOTEKHM M TeOmpocTpaHCTBeHHON 00padoTku: GDAL, Proj,
GeoPandas.

17. KoHuenuumum CUCTEM >KECTKOIO U MATKOTO pPEalbHOTO BPEMEHM: OIpEeleICHHUs,
TpeOOBaHMsI, MPUMEPHI.

18. [InanupoBaHue 3a7a4 B cUCTEMaxX peaibHOro BpeMeHu: anroputmbl (Rate Monotonic,
EDF), npropuTeThl.

19. Onepaunonnsie cucteMsl peansHoro Bpemenu: FreeRTOS, VxWorks - apxutekrypa,
BO3MOHOCTH.

20. MexmnporeccHoe B3auMMOJICUCTBUE: Oouepeau COOoOIIeHu, cemMadopbl, MBIOTEKCHI,
paznensieMas aMsTh.

21. CuHXpoHHU3AIUs W YIpaBICHUE pecypcaMu: MpoOJieMbl (MHBEPCHSI MPUOPUTETOB,
B3aMMHasi OJIOKHUPOBKA), PEIICHHS.

22. llpodunupoBaHue # aHaIM3 MPOU3BOJAUTEILHOCTH: HWHCTPYMEHTBHI, METPHUKH,
ONTHUMU3ALNS Y3KHX MECT.

23. OntuMuzanusi anrOpUTMOB Ui BCTPAUBAEMBIX CHUCTEM: YMEHBIICHHE CIOXKHOCTH,



UCIIOJIb30BAHUE 1[EJIOYUCICHHON aprU(METUKH.

24. Ucnonw3oBanue anmapatHeix yckoputenei: GPU, FPGA, NPU - Bo3Mo)HOCTH,
IPOrpaMMHUPOBAHUE.

25. [TIlapannenbHble BbluuciaeHuss Ha ©Oopty BIIJIA: MHoromotounocts, SIMD,
pacrpeiesieHue 3a1a4.

26. bamancupoBKa BBIYMCIUTENBLHON HArpy3Ku: paclpeiesieHue MEXAy MPOIECCOpaMu,
yYIPaBJIEHUE YaCTOTOM.

27. ApXHTEKTYypbl TOTOKOBOW OOpaOOTKM MaHHBIX: KOHBEWephl, Oydepbl, ympaBieHUE
IOTOKOM.

28. OOpaboTka BHIIEONMOTOKOB B pEabHOM BpPEMEHH: JCKOAMpPOBaHHE, 00paboTKa,
KOJUPOBAHHE.

29. Kommnpeccusi maHHBIX A TMepelayu: anropuTMmbl cxkatusi Bumeo (H.264, H.265),
HACTpOMKa MapaMeTPOB.

9.3.4. Onucanne mnokasarejieii M KpPUTepUEB OIEHUBAHUS KOMIIETEHI[HIl Ha
PAa3JIMYHBIX 3Tanax ux GopMHpoBaHNs, ONMCAHUE IKAJ OLlEeHUBAHUSA

ITokazarenu oreHUBaHUS (MHIAKATOPHI
Komnerenmmu JIOCTHKEHUS] ) Kpurepuun onennBanus
KOMIIETEHIINH

| aran

3HaeT:

- KJIacChl BBIYUCIUTENBHBIX MPOOJEeM U
CYILIECTBYIOIINE AIITOPUTMBI UX PELICHUIN

- o0macth mpuMeHeHUsT U 0a30BbIC
XapPaKTEPUCTUKU AIIEMEHTAPHBIX CTPYKTYP
ITAHHBIX — CTAaTHYECKUHA W JUHAMHYECKHH
MAacCUB, CTE€K, OYepelb, CBS3aHHBIN
CITHCOK

'Ymeer:

e ;le:SIHOHHHTB (3630p CYIIECTBYIOLINX
JIOB peIIeHU

N e (—)H06pamaTbc;1 C MHCTPYMEHTaMH IO
peneneHuo BBIUHCIUTENHHON

CIIO)KHOCTH U HCIOJBb3YyeMBIX OOBEMOB

MalIMHHOW  MaMsATH U1 33JaHHOTO

QJITOpUTMA (CTPYKTYPHI TaHHBIX);

- HCII0JIb30BAaTh AJIEMEHTAPHBIE

CTPYKTYpbl ~JaHHBIX (CTaTHYECKHH W

NTMHAMUYECKUN MacCuB, CTEK, OYepe/ib)

- COCTaBJIATH PCIICHUC BEIUHMCIIMTETbHON

MpOoOIeMbI c HCITOJIb30BaHUEM
TCEBIOKOIA;

Binaneer:

- HCHOJb3YET ACUMIITOTUYECKYIO
HOTALIUIO JUJIS OHp CACIICHNS]

BBEIUMCIIMTEIbHOM CIIOKHOCTH aJIropuTtMa




Il aTan

[1K-2

It

U?

3HaeT:

- NPUHIUIBI pabOThl U XapaKTEPUCTHUKHY]
CIIOXKHBIX CTPYKTYP J@HHBIX M CIIOCOOBI
X HpCIICTaBJIeHI/ISI B MaL[II/IHHOfI IIamMsITu

— CTPYKTYPBI JAHHBIX IJIS IPEACTABICHUS
rpada W JepeBa, XeIId, COPTHPYIOIIHE
MOCIIe0BATEIIbHOCTH, KOHTCHHEPHI
KOMITBFOTEPHOI IpaduKu

- XapaKTCPUCTUKU HNPOU3BOAUTCIIBHOCTH
BaJIaHHOI'0 aJITOPHUTMa

- (opmansHOe JI0Ka3aTeIbCTBO
(o6ocHOBaHUE) 3P PEKTUBHOCTH
anropuT™Ma  (CTPYKTYpHl ~ JaHHBIX)
MCTIOIb30BaHUEM ACHUMITOTHYECKHUX
XapaKTePUCTHK

YMmeer:

- BBIOMpaTh HauOoJee MEepCIEKTUBHBIC
CIIOCOOBI PELICHUS

- pa3buBaTh paboTy ajropuT™Ma Haj
OTAEIbHBIE JTambl C  BO3MOXHOCTBIO
OLIEHKH MPOU3BOIUTEIILHOCTH OTACIBHBIX
0JI0KOB;

- COOTHOCHTH peallbHbleé HW3MEPECHHBIE
BpEMEHHBIE (IIPOCTPAHCTBEHHBIE) OICHKY|
TEOPETHYECKIM ACHMITTOTUYECKUM
XapaKTepUCTHKAM

- HUCIOJIb30BaTh 3JIEMEHTapHbIE u
CIIO’KHBIE CTPYKTYPBI TAHHBIX

- COCTaBJIAThH pEIlIEHUE BBIYUCIUTEIBLHON
MpOoOJIEMBI C UCTIOIB30BAHUEM 3aJaHHOTO
SI3bIKA IPOTPaMMHUPOBAHMS;

Bianeer:

- CocraBneHnem aNTOPUTMHYECKOE
peleHue 3aj1a4H, UCIIOJB3YS
AP PeKTUBHBIE

(BBICOKOIIPOU3BOJAUTENBHBIE) aJITOPUTMB]
1 METO/IBI

- Omnpenenenvem ACHUMIITOTUYECKOU
OIICHKU MOJYYEHHOTO PEIICHUS

- MeToJaMH TMpoBeleHUs: (HOpMaIbHOTO
IMOKa3aTeILCTBA 3a9BJIEHHOU
BBIYMCIIATEIIBHOM CI0KHOCTH aITOPUTMA

MaTeMaTHYEeCKUMU MeTojaMu (B TOM
YUCJIe WHAYKIHIO) Ui JOKa3aTelbCTBA|
KOPPEKTHOCTH BBIMTOJIHEHUS

[pa3pabaThIBAEMOTO ATOPUTMA




10. MeToauveckue peKoMeHIaAuMu i1 00y4aloIIUXCs 10 OCBOEHHIO
AUCIHUTINHBI

Mertonuka mnpenogaBaHus —AucHUIUIMHBL  «IIporpammupoBanure  OeCHUIOTHBIX
aBUALIMOHHBIX CHCTEM)» XapaKTE€PU3YETCS COBOKYITHOCTBIO METOJOB, IPUEMOB U CPEACTB
oOydeHusi, OOECHEeUMBAIOIINX pEANTHU3AIMIO COACPKAHUS U y4eOHO-BOCHUTATEIBHBIX
nesinel JUCIUIUIMHBI, KOTOpask MOXKET ObITh MpEeCTaBlieHa KaKk HEKOTOpask METOJUuYecKas
CHUCTEeMa, BKIIOYAIONIAs METOJbl, MpPHEMbl U CcpeAcTBa oOydeHusa. Takol moaxos
no3BojsieT 0Oojee KAuyeCTBEHHO IOJOMTM K BONPOCY OCBOEHUSA  JUCLUIUIMHBI
00y4arOIIMMUCS.

Y4eOHble 3aHATHS HAUMHAIOTCS M 3aKaHYMBAIOTCA 1O BPEMEHU B COOTBETCTBUU C
yrBepxkaAcHHbIM pexumom CIIOIY T'A B  ayauTopusx COIMNIACHO CEMECTPOBBIM
pacnucaHusIM TEOPETUYECKHUX 3aHATH. Ha 3aHATHAX, MPEeayCMOTPEHHBIX PaCIHUCAaHUEM,
00s13aHbI MPUCYTCTBOBAThH BCE 00yYarOIIUecs..

Jlexuuu SIBISIOTCS OAHMM M3 BaXXHEHIIMX BHUJIOB YYEOHBIX 3aHATUM M COCTaBIISIOT
OCHOBY TEOPETUYECKOM IMOATOTOBKM OOYYarOUIMXCs MO JUCUMIUIMHAM. JIeKuus umeer
LEJIBI0 1aTh CUCTEMATU3UPOBAHHBIE OCHOBBI HAYYHBIX 3HAaHWW 10 AUCLMIUIMHE, PACKPBITh
COCTOSSHUE M MEPCIEKTUBBI Iporpecca KOHKPETHOM o00JacTh HayKM M SKOHOMHUKH,
CKOHIICHTPUPOBAaTh BHUMAaHHE Ha HamOOJee CIOKHBIX U Y3JIOBBIX BONpocax. JTa Lelb
onpenenseT TUAAKTUYECKOE Ha3HAUYCHHE JIEKIMU, KOTOPOE 3aKII0YaeTcs B TOM, YTOOBI
03HAKOMHUTh OOYYalOLIUXCSl C OCHOBHBIM COJEpPXAHUEM, KATErOpUSMHU, NPUHLMIAMHU U
3aKOHOMEPHOCTSIMU HM3y4aeMOW TEMbl W MpeaMera oOydeHHs] B LEJIOM, €ro TJIABHBIMU
UIesIMA U HaNpaBJEHUSMH pa3BuTUsA. VIMEHHO Ha JeKIuu (HOPMHUPYETCS HAYYHOE
MHUPOBO33pPEHUE oOyyaronuierocs, 3aKJIa/IbIBAIOTCS TEOPETUYECKHE OCHOBBI
(GyHIaMEHTAIbHBIX 3HAaHUW OyAylIero yOpaBieHIA, CTHUMYJIUPYETCS €ro akTUBHAas
NO3HABATENIbHASA JIEATEIIbHOCTh, PEIIAETCS LENbI psi BOMPOCOB BOCHHUTATEIHHOIO
XapakTepa.

Kaxnas nexkuus [ODKHA MPENCTaBIsAThH COOOW YCTHOE H3JI0KEHHUE JIEKTOPOM
OCHOBHBIX TE€OPETHUYECKHUX MOJOKEHUH N3y4aeMOW AMCLMIUIMHBI WM OTACIIBHONW TEMBI
KaK JIOTUYECKU 3aKOHYEHHOE LIEJ0€ U MMETh KOHKPETHYIO LIEJeBYI0 yCTaHOBKY. Ocoboe
MECTO B JIEKIMOHHOM Kypc€ MO IMCUUIUIMHE 3aHUMAKOT BBOJHAS WM 3aK/IIOUYHUTENbHAs
JIEKLUY.

BBonHas nexkuus A0HKHA JaBaTh OOUIYIO XapaKTEPUCTUKY M3YyYaeMOM TUCUMILIUHBI,
NOJYEPKUBATh HOBU3HY NpPOOJEM, YKa3blBaTb €€ pOJIb U MECTO B CUCTEME H3Y4YEHUs
JIPYTUX JTUCUUIUIMH, PACKPhIBAaTh YUEOHbIE U BOCHHUTATENIbHbBIE 1IEJIM U KPATKO 3HAKOMUTH
o0yyJaroumxcsi ¢ CoIepKaHUeM U CTPYKTYpOH Kypca, a TakKe ¢ OpraHu3anueid ydyeOHou
paboThl MO HeMy. 3akKJIIOYUTeNlbHAas JIeKIUs JO0JDKHA JaBaTh HAayYHO-TIPAKTUYECKOE
000011eHNe W3YYeHHON NHMCUMUIUIMHBI, MOKa3bIBaTh MEPCHEKTUBBI PA3BUTHUA H3ydaeMOil
o0JacT 3HaHWUM, HABBIKOB U MPAKTUYECKUX YMEHUH.

[IpakTrueckue 3aHATHS TPOBOISATCS B IENSIX BBIPAOOTKHM MPAKTUYECKUX YMEHHU U
npuoOpeTEeHNs] HAaBBIKOB MIPU PELICHUH YIIpaBieHYeCKuX 3a7ad. OCHOBHBIM COEpKaHHEM
ITHX 3aHATHM SBJIsETCS NpakTHueckas pabora kaxaoro oOyuaromierocs. Hasnauenue
MPAKTUYECKUX 3aHITHI — 3aKperuieHue, yriiyOJieHHe M KOMIUIEKCHOE NPUMEHEHHUE Ha
IIPaKTUKE TEOPETUUYECKUX 3HAHUM, BBHIPAOOTKA YMEHHMM M HaBBIKOB OOYyYalolUXCS B
pelIeHnur MpaKTUYEeCKUuX 3aaad. BMmecte ¢ Tem, Ha ATUX 3aHATUSAX, OCYIIECTBIISETCS
aKTUBHOE (OPMUpPOBAaHME U PA3BUTHE HABBIKOB W KadyecTB, HEOOXOAMMBIX s
nocienyronieil npopeccuoHanbHOU AesATeNbHOCTU. [IpakTHueckue 3aHATHS MPOBOJISATCS
10 HauOoJiee CIOXKHBIM BOMPOCAM JIMCUUILIIMHBI U UMEIOT LIEbI0 YITyOJIeHHO U3YYHUTh €€
coJiepKaHue, MPUBUTH OOYYArOUIUMCS HABBIKM CaMOCTOATENBLHOTO TMOMCKAa M aHaiIu3a



I/IH(I)OpMaHI/II/I, YMCHHUC AOCJIaTb 000CHOBaHHbBIC BBIBOAbI, apryMCHTHUPOBAHO H3JIaratb H
OTCTanuBaTh CBOC MHCHUC. Ka)K,Z[OGE IMPAKTUYCCKOC 3aHATHC 3aKaHYMBACTCA, KaK IIPaBUIIO,

KPAaTKUM T[IOJBEJICHUEM MTOTOB, YKa3aHHUSIMHU IIPENOAABATENs O MOCIEAYIOLIEH
CaMOCTOSITEJIbHOM padoTe.

[IpomMexyTouHast aTTecTalMss IO WTOraM OCBOEHHUS AUCUUIUIMHBI IPOBOAUTCS B
sk3ameHoB (7 u 8 cemectpsl). K MOMEHTY ciauu sK3aMeHa JOJKHBI OBITh YCHEIIHO
IpOWJIeHBI TMpeAblaymue (GOpMbl KOHTPOJIS. DK3aMEHbl MO3BOJISIIOT OLEHUTH YpPOBEHb
OCBOEHUSI KOMITETECHIINH 32 BECh NEPUOJ U3YUCHUS TUCIUIUINHBI.

DK3aMEH SBISIOTCS 3aKIIOUYHUTENbHBIMU OLEHOYHBIM CPEACTBOM, IO HWTOTam
KOTOPOTO BBISBIISIETCA OOIIMI YPOBEHb OBIAJCHHS OOYYAIOMIMMUCS MPEAYCMOTPEHHBIX
KOMITETEHLIUW [T0 TEMAaTHYECKUM BOIIPOCAaM BCETO Kypca.



PaGovas nporpamMma AMCLMIUIMHBI COCTAB/IEHA B COOTBETCTBHH C TpeOOBAHHAMH
OI'OC BO no nanpasnenuto noarorosku 01.03.04 «IlpukiagHas MareMaTHKay.

[Tporpamma paccMoTpeHa M yTBepsk/aeHa Ha 3acenannn kadeapsl Ne§ IlpukiaaHo#
MaTEeMaTHKH U HHPOPMATHKH

g » _pu,agu _202‘)/1:011a, MpoToKos Ne _6_

Pa3paboTyuk:

K.T.H. 3emckoB [O.B.

H.o. 3aBeayromero kadeapoit Ne 8 [IpukiagHoin MaTeMaTHKH U

MH(MOPMATHUKH K.T.H. 3emckos 1O.B.

(yuenas cmenenn, yuenoe 36anue, pamunus i unuyuans 3asedyrouje2o kageopoi)

[Iporpamma coriacoBaHa:

Pykosoautens OI1OI1

.T.H., JOLIEHT Koctun [ .A.

(yuenan cmenenw, yuenoé 3safiue, pamurun u unupuans: pyxosooumens OIOIT)

[Tporpamma paccMOTpeHa M COIJlacOpaHa Ha_3ace/laHnu Y4eOHO-MeTOAUYECKOrO
coBeTa YHUBEPCUTETA «;M» KA 202_5: rozaa, MpoToKoJ No é .
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