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1. lles i ocBOeHUST JUCIIUILIMHBI

OCHOBHBIM IeJIb OCBOCHHS JUCITUILIMHBI «Pa3paboTka cHUCTEM YIpaBJICHHS
OCCIUIOTHBIX JIETATEIbHBIX aIllapaToB» - MOJYYCHHE 3HAHWH H yYMCHHH,
HO3BOJIAIONINX pa3padaThIBaTh CUCTEMBbI OCCIUIOTHOIO TPAHCIIOPTA, JOTUCTHUYECKOM
pOOOTOTEXHHUKH, a Takke pPOOOTOTEXHMYCCKHX  KOMILICKCOB  Pa3IMYHOIrO
HPUKJIATHOTO Ha3HAYCHUS. |

OcHOBHas 3a/1aya OCBOCHUS JTUCIUILUIMHBI «Pa3paboTka cUCTeM yIpaBJICHUS
OCCIMIIOTHBIX JICTATEIBHBIX aIlapaToB» - M3ydeHHUE OCHOB TEXHOJOTHH CO3JIaHUs
CUCTEM OECIMIOTHOI'O ABHKEHMUS.

2. Mecto aucuumiunbl B cTpykrype QOOII 6akanaBpuara

Jucnumumaa «Pa3paboTka cHCTEM ympaBieHUs OECHUIOTHBIX JIeTaTeIbHBIX
amrapaTroB» BXOIUT B YacTh, (OPMHUPYEMYIO YyYacTHHKAMHU 0O0pa30BaTEIbHBIX
oTHomeHui. Monayne Jucuumummeel 10 BbIOOpY. Ee wu3yueHwme oOecreunBaer
M3y4YEeHHUE TUCIUILINH:

B ocnosnou wacmu:

e JluckpeTHass MaTeMaTHKa;
e OcHoBsl UKT.
B uacmu, gpopmupyemoti yuacmuuxamu oopazoeamenbHblX OMHOWEHU!
e  OCHOBBI IPOrPaMMUPOBAHUS;
e AJITOPUTMHUYECKOE MPOrPAMMHUPOBAHNUE;
o KommnekcHas MmaremaTtuka v iuddepeHianbHble ypaBHEHNUS;
o Teopus BeposTHOCTEM;
e @usuka.

3. IlepeyeHb MIIAHNPYEMbIX Pe3yJIbTATOB 00y4YeHHS M0 JUCHHUILIUHE,
COOTHECEHHbIE ¢ IVIAHMPYEMbIMHU Pe3yJIbTATAMH OCBOCHHS 00Pa30BaTeIbHOMI
NporpaMMmblI

B pesynbrare OCBOEHUS AUCHMIUIMHBI Yy OOydarommxcs (HOpMUPYIOTCS
CIEAYIONIME KOMIETEHIIMU U JIOJHKHBI OBITh JOCTUTHYTHI CIIEIYIOIIUE PE3YJIbTaThl
00yueHus KakK 3Tan (GOpMUPOBAHUS COOTBETCTBYIOIIUX KOMITETCHITUH:

Kon B pe3yJbTaTe 0CBOEHHUS IepeueHb MJIAHAPYEMBIX
KOMIIeTeHIUH 00pa3oBaTe/ILHOI pe3yJbTaToB
IPOrpaMMbl 00y4eHHs1 10 AUCHUILINHE
00y4aromuiics J0JKeH
00J1a1aTh
I1K-2 Croco0OeH oCyIecTBIATh e 3Haer cnocoObl pa3paboTKy,
KOHLENTYaIbHOE, BHEJIPEHHS M ajanTaluu
(QyHKLMOHAIBHOE 1 NPUKIAHOTO  MPOrPaMMHOIO
JIOTUYECKOE obecrieueHus




MPOEKTUPOBAHUE CUCTEM
CPEIIHET0 U KPYITHOTO
Macitaba v CI0KHOCTH.

e VYmMmeer

TUTAHUPOBATH
pa3paboTKy,  BHEIpPEHHE W
aIanTaIuio MPUKIIATHOTO
IPOTrPAMMHOTO OOECTICYCHUS
BIIAJICTh CIIOCOOHOCTBIO
y4acTBOBaTh B  pa3paboTke

CTaHJAapTOB, HOPM W MPABUI, a

TaK¥Ke TEXHUYECKOU
JOKyMEHTAIlMU, CBSI3aHHOU C
npodeccruoHanbHON
JESTEIbHOCTHIO

4. CTpyKTYypa H coepKaHue TUCHUILTHHbI

O6mast  TPYJOEMKOCTh  JAUCITUTLIIUHBI

COCTaBIIKIET 3 HK3aMEHAIIMOHHBIX

equaUIEL, T.€. 108 akagemudeckux vaca (M3 HUX 54 gaca — caMoCTosATeIbHas padoTa
CTYJIEHTOB).

Paznenbl nucummuubel  «Pa3zpaboTka cucteMm ymnpaBieHHs O€CHUIOTHBIX

JIeTaTeNbHBIX anmnapaToB» u3ydaroTcs Ha 4 kypce B 7/ cemectpe:, hopmMa KOHTPOJIS -
AK3aMEH.
CtpykTypa W cojaepaHue IUCHMIUIMHBI «Pa3paboTka cucTem ympaBieHHs
OECHIIOTHBIX JIETATEIBHBIX alapaToBy MO CPOKaM W BUJAM paOOThl OTPAXKEHBI B
[Tpunoxenun 1.

Copepxanue pa3aesioB IMCHUATIHHBI

Ne . KoanuectBo CemecTpbl
Bup yueOHoii padoThl
n/n 4acoB 6 cemecTp
1 | AyauTopHble 3aHATHSA 54 54
B Tom uuce:
1.1 | Jlekium 18 18
1.2 | CemuHapCKUe/TIPAKTHUECKUE 3aHITHS - -
1.3 | JIabopaTopHbIe 3aHATHS 36 36
2 | CamocrosiTeibHast padoTa 54 54
B Tom uuce:
2.1 | BrimonHeHne TOMAIIHUX 3aJaHUH 27 27
2.1 | BemonHeHue pacyeTHO-rpahuIeckux padoT 27 27
3 | IIpomexyTouHas aTTecTALUSA
OK3aMeH + +
HUroro: 108 108

Conep:xanue QM CIHUIIHMHBI.




Tema 1. OOume cBeneHust 00 aBTOHOMHBIX M MHTEJNIEKTYaJIbHBIX CUCTEMaX.

becnunoTHbie aBTOMOOUIIH.

3amauu, pemiaeMble OECHMUIOTHBIMU aBTOMOOUIISIMUA. YPOBHU aBTOMAaTH3AIMH
OecnIOTHRIX aBTOMOOWIEH. JlaTunku u ceHcopbl. CTEK alropuTMOB, BBITOIHSIEMBIX
OeCHMIOTHBIMU aBTOMOOUIISIMU

Tema 2. Begenue B Robot Operating System

Hasnauenne ROS. Mecto ROS B 6ecnimiioTHeIX aBTOMOOMIIAX. [Iporpammuas
equauna B ROS. Metoabsl B3auMOJEHCTBUS MEXKIY MPOrPaMMHBIMHU E€AUHUIIAMM.
Pa3paboTka cOOCTBEHHOTO MPHIIOKEHUS, KCTI0JIb3ytoiero ROS.

Tema 3 [IporpammupoBanue ¢ ucnosibzoBanuemM ROS

[TonroroBka CMake @aitnoB, xmldaitnoB ¢ mapamerpamu. 3amyck TOTOBBIX
npwioxenuit. Kommumsius u cobopka mpunoxkenmii ROS. Crpykrypa pabouero
karasiora. Pa3paboTka, 3a1yck U JOITUPOBAHHE COOCTBEHHBIX MPUIIOKEHUH.

Tema 4 Mcnonp30BaHKE MMAaKETOB, MOCTaBIsIeMbIX ¢ ROS

Buszyanuzamusi rpadga B3ammoneWcTBUM mporpaMMmHbIXx Moayiei  ROS.
Ha3nauenue un npumenenue nakeroB ROS nnst ynpoienus paspaborku. Haznauenue
u npuMeHenue naketa TF. Mcnonp30BaHuEe CreHEPUPOBAHHOTIO UCXOAHOTO KOJIa.

Tema 5 HHCTpyMEHTHl MU BU3YAIM3allMM W OTJIAAKUA IIPUIIOKECHUM,
ucnoap3yronmx ROS

[Taker RVIZ, cemeiictBo makeToB rqt, maker Rqt graph, maker Gazebo.
Hacrpoiika ¢aiinos snoros. Otnaaka cpencrsamu ROS. Muoronotouynocts B ROS.

Tema 6 BBegenue B MaliMHHOE OOy4YEeHUE

OOyuenue ¢ yuurteneM. 3anada kinaccudukanuu u perpeccuu. O0yueHue 6e3
yuutens. Knacrepuzaumsa. Heuponnsie cetu. IloHsTtne HelpoHa, mepuentpoHa u
npocreias HepoHHas ceTh. CI0M B HEMPOHHBIX CETSIX.

Tema 7 IIpuMeHEHNE HEUPOHHBIX CETEU

Heitponnsie cetu npsimoro pacnpenenenus. llepuentopusl. llomHOCBs3HBIE
cetu. Heltponnas cetb Xonduina. CBEpTOUHBIC HEUPOHHBIE ceTH. Pa3BEpThIBaroOIIHE
HEUPOHHBIE CETH.

Tema 8 Krnaccudukamuss u kiactepusanus H300paKeHUUW MpPU TTOMOIU
HelipoHHbIx cetell Heipocers Koxonena. @yHkunonupoBanue cetn. COBpeMEHHbBIE
MoauduKauK CBEPTOYHBIX HEHpoceTer M 3amaun Kiaactepusanuu. Hemocrarku.
Yckopenne paboTel. CHHTETHYECKUE TaHHBIC JIJIs1 00yUeHUS.

Tema 9 3agaua punbTpanuu JaHHBIX

[ToctanoBka 3agaun  ¢uiabTpauuu. PekypcuBHbIl  duibtp. Mogens.
KommiexkcupoBanue. AnipuopHasi U aioCTEpUOpHAsl OlleHKa. PaciupeHHbd PuibTp
Kanmana. Marpuunas nuneapusanusa. @unetp Kanimana co ctapeHueMm.

Tema 10 3amaya oAHOBPEMEHHOM JIOKAIM3AIMK U NOCTPOeHUsA KapThl SLAM
[ToctanoBka 3agaun SLAM. Pemenue Ha 6a3ze ¢puibrpa Kanmana. @unbtp yacTuil.
FastSLAM. Gmappnig. Scan matching. I'padoBbie mogxoasl. MeToasl OIECHKH
kauectBa SLAM amroputmoB. Ilpumenenme SLAM k 3amaue OeCHUIOTHBIX
aBTOMOOUJIEH.

Tema 11 MeTonbl mpeACTaBICHUS U XPAHEHUS KapThI



Kapra B EKF SLAM. Cetka 3anaroctu. [letanum peanuzauuu rpadoBbIX
anroputMoB  SLAM. OnmnpeneneHre W 3aMblkaHue IUKIOB B rpade. Mertomsl
BU3yanu3anuu kapTel B ROS. MeTobl OlleHKM KayecTBa TOCTPOSHHOM KapThl.

Tema 12 3amaua mocTpoeHUs ITyTH

3amaua moucka mytd Ha rpade. Anroputm Jleiikctpel. A*. MeTtomabl
IIOCTPOCHUSI NIyTH HA HEU3BECTHOM KapTe. JIOKaubHBIN IUTAaHUPOBIIMK myTu. PID-
peryisitop. CuHeprus riio0anbHOTO U JIOKAJBHOTO MJIaHUPOBIIKKA.

Tema 13 Duckietown kak mMojens ropoga ¢ OSCHMIOTHBIMH aBTOMOOWIISIMHU
Haznauenune Duckietown.

Omnucanne coctaBHbiXx dYacteid. PobGotr Duckiebot. Kommnonentst pobora.
ABtomat coctosinuii Ducketown. Ilpumenenue Duckietown B kadecTtBe Mmojenu
0eCMUIOTHOTO TPAHCTIOPTA.

Tema 14 ApBTtoMaru3amusi JBIKCHHUS TIO TIPOJOKEHHOMY MapmipyTy B
cumynarope Duckietown

Hatunku Duckiebot. Ilpumenenne anroputMoB SLAM x Duckietown.
IToctpoenne wmapmpyra B Duckietown. Cumynarop Duckitown. 3amyck Bcex
KOMITOHEHTOB O€CIHIIOTHOTO aBTOMOOUJISI B CUMYJIATOPE.

5. Oﬁpa3OBaTeanme TEXHOJOTHHA, IPUMECHACMBIC IIPHU OCBOCHHUHU JUCIHHILIIHHBI

Metonuka mnpenogaBaHus JIUCHMILUIMHBL «Pa3paboTka WHTEIIEKTYalbHbBIX
CUCTEM YyMpaBJeHUs OCCIUIOTHOTO TPAHCIIOPTa» M peaanu3alus KOMIETEHTHOCTHOTO
MOX0/1a B U3JI0’KEHUH U BOCIPUSTUU MaTepuaja MpeaycMaTpruBaloT UCIIOIb30BaHUE
CIENYIONIUX AaKTUBHBIX W HWHTEPAKTUBHBIX (OPM TIPOBEICHUS TPYIIIOBBIX,
WHJIUBUAYAJIbHBIX, ayJAUTOPHBIX 3aHSATUN B COUYETAHUU C BHEAYAUTOPHOU pabOTOM C
1eNb0 GOPMUPOBAHUS U PA3BUTHSI TPO(PECCHOHATBLHBIX HABBIKOB 00yYarOITUXCS:

® 3amMTa W WHAUBUAYaTbHOE OOCYXICHHE BBITIOJHIEMBIX STalOB PacdyeTHO-
rpadguueckux pador;

® [PUBJICUCHUE JIYUIIUX CTYJICHTOB K KOHCYJIbTUPOBAHUIO OTCTAIOIINX;

® [IOJIFOTOBKA, MPEJCTABIICHUE M OOCYXJEHUE MPE3EHTAlUM Ha CEMUHAPCKUX
3aHATHSAX;

® oOpraHuzalus U MPOBEJCHUE TEKYIIETO KOHTPOJS 3HAHUU CTYyACHTOB B (popme
0JIaHKOBOTO TECTUPOBAHUS;

® UCIOJBb30BaHWE WHTEPAKTUBHBIX (OpM TeKyiiero KOHTpoJis B ¢dopme
ayIUTOPHOTO U BHEAYIUTOPHOI'O UHTEPHET-TECTUPOBAHUS,

® WTOrOBBI KOHTPOJIb COCTOUT B YCTHOM DK3aMEHE M0 MaTEMaTHKE C y4€TOM
PEe3yJbTAaTOB BBIMIOJHEHUSI CAMOCTOSITEIIbHBIX paloT.

6. OueHo4YHbIEe CPeCTBA AJ TeKYIIEero KOHTPOJISl yCIeBaeMOCTH,
MPOMEKYTOYHOM ATTECTALMH MO0 UTOTaM OCBOEHHS THCHUIJIMHBI H Y4eOHO-
MeTonYecKoe odecreyeHue CaMoCTOSATeIbHOI padoThI CTY1€HTOB

OueHoYHbIE CpEACTBA TEKYIIErO0 KOHTPOJS YCIHEBAEMOCTH  BKIIOYAIOT
KOHTPOJIHBIE BOMPOCHI W 3ajaHus B ¢GopMme OJIaHKOBOTO TECTHPOBAHUS IS
KOHTPOJISI OCBOCHUS O0YYAIOIIIMMHUCS Pa3AesioB JUCITUTUIHHBI, iprieM PT'P.



OOpasupl TECTOBBIX 3anaHuid, 3agaHuil PI'P, KOHTpOJIBHBIX BOIPOCOB H
3aJaHUN U1 TPOBEACHUS TEKYLIero KOHTPOJIA, HK3aMEHAIIMOHHBIX OHJIETOB
npuBeaeHsl B [Ipunoxenun 2.

6.1. ®oH OLEHOYHBIX CPEICTB JJISl NPOBEICHUSI POMEKYTOYHOM
aTTecTannu
o0yvamomuxcs no AucuunianHe «Pazpadorka HHTeNJIEKTYaJlIbHBIX CHCTEM
ynpapJieHUsl 0eCIIMJIOTHOIO0 TPAHCIIOPTa»

6.1.1. IlepeyeHb KOMIETEHUMI C YKa3aHUEM 3TANOB UX (POPMHUPOBAHUS B
npouecce 0CBOCHUsI 00pa3oBaTeIbHOM MPOrPaMMBbI.

B pe3ynbraTe 0CBOCHUS AUCHUIUTMHBI (POPMUPYIOTCS CIETYIONINE KOMIETEHINH

Kona B pesyiabTaTe ocBOCHUA IlepeyeHn muIaHMPYEMBIX
KOMITIeTeHIUH oOpa3oBaTeJbHOM pe3yJabTaToB
NMporpaMmal 00y4eHMs MO0 TUCUMILIHHE
00y4aroIuics 10/KeH
00J1a1aTh
[1K-2 Croco0OeH oCyIIeCTBIATh e 3HaeT cmocoObl pa3pabOTKH,
KOHIIENTyaJIbHOE, BHEJIPCHUS u aJanTauu
(GyHKIIMOHATIEHOE U IPUKIATHOTO  TPOTPAMMHOTO
JIOTUYECKOE obecrnieueHuUs
IIPOCKTUPOBAHNUEC CUCTEM e VYmeeT IUIAHUPOBATH
CpCIHET0 M KPYITHOT'O pa3paboTKy, BHEPEHUE "
MaciIrada 1 CI0KHOCTH. ajanTaIuio HPHMKJIaJHOTO
IPOrpaMMHOro o0ecreyeHust
® BJIaJIETh CIIOCOOHOCTBHIO Y4aCTBOBATH
B pa3pabOTKe CTaHAapTOB, HOPM M
MpaBWJ, a TaKXKe TEXHUYECKOU
JOKYMEHTALIUH, CBSI3aHHOU C
1poheCCUOHAIBHON JIeITEIIbHOCTHIO

B nportecce ocBoenus o0pa3zoBaTeIbHOM MPOTrPaMMbl IaHHBIE KOMITIETCHITUH, B
TOM YHCJIE UX OTAEIbHbIE KOMIIOHEHTHI, (DOPMUPYIOTCS TOITAIMHO B XOJI€ OCBOCHUS
OOyJaronMMuUcs AUCIUIUIMH (MOAYJeH), MPAaKTHK B COOTBETCTBUH C Y4YCOHBIM
MJIAHOM M KaJICHJIApHBIM rpadukoM ydeOHOTO Tpoliecca.

6.1.2. Onucanue nmokaszareje U Kpurepues OLCHUBAHUA KOMIICTECHIIMH,
(opmMupyeMBbIX 10 UTOraM OCBOCHUS TUCUMILIMHBI, ONMMCAHUE IIKAJI
OLlCHMBAHUA




I[lokazarenem oOneHUBaAHUS

KOMHCTGHHI/Iﬁ Ha Pa3jIMYHbIX

oTramax HX

(dbopMHUpoOBaHUs SBIAETCS AOCTHKEHUE OOY4YaIOIIUMHUCS IJIAHUPYEMbIX PE3YJIbTATOB
0oOy4eHHs IO TUCHUTUIMHE.

OIIK-1 Cnoco0eH NpPUMEHATh €CTeCTBEHHOHAYYHbIe W OOIIeHMH)KeHEepPHble 3HAHUsS, MeTObl
MaTeMaTHYeCKOr0 AaHAJIM3a M MOJAEJUPOBAHHS, TEOPETHYECKOr0 M IKCIEPUMEHTAILHOIO
HCCJIeIOBAHUSA B IPO(eCCUOHATBHOM AeSITeJIbHOCTH
Kpurepun onennBanus
IMoka3areanb
2 3 4 5
OIIK-1.1. 3nars: OO6yuaromuiics OObyuaromuiics OO6yuaromuiics Ooyuarommuiics
OcHOBBI BBICIIEH JEMOHCTPUPYET JEMOHCTPUPYET JEMOHCTPUPYET JEMOHCTPUPYET
MaTE€MaTHKH, IMOJIHOC OTCYTCTBUC HCEIIOJIHOC JO0CTAaTOYHO IIOJIHOC
I/IH(i)OpMaTI/IKI/I n WX HEAOCTATOYHOC COOTBCTCTBHUC rny601<ne 3HaHUA COOTBCTCTBHC
NIporpaMMHUPOBaHUSA COOTBETCTBUE 3HAHU NporpaMMe: | KOHTPOIUPYEMBIX 3HAHUI porpamme
3HAaHUN JIOIYCKAarOTCst pas3zernos JUCUMILIMHBI,
KOHTPOJIUPYEMBIX OHII/I6KI/I, JAUCIHUITIIINHBI, JJOTUYHO U
pa3znenos MPOSIBIIAETCS OTBEYAET HA BCE apryMEHTHUPOBaHHO
MaTEMAaTUKH: HE HEOOCTAaTOYHOC, BOIIPOCHI, B TOM OTBE€YACT Ha BCC
crocooeH IIOBEPXHOCTHOEC YHUCJIIC BOIIPOCEI, B TOM
apryMEHTUPOBAaHHO | 3HAHUE TEOPHH, JIONOJIHUTENbHBIE. B | uncie
" IIOCJICA0BATCIBHO CyTU MCTOOOB. I[J]Sl TO K€ BpEMs IIpU JOITOJIHUTCIIBHBIC,
n3jaraTtb MaTepuall, MMOJIy4CHUA OTBETC O0IIyCKAcCT IIOKa3bIBACT
HETIPABUIIbHO IIPpaBUJIBHOI'O OTBETA | HECYIICCTBCHHBIC BBICOKHM YPOBECHDB
OTBEYaeT Ha TpeOytoTcst MIOIPEIIHOCTH WU TEOPETUYECKOU
JOITOJIHUTCIBbHBIC YTOUYHAIOIIHNEC Ja€T HEJOCTATOYHO IIOATrOTOBKH
BOIIPOCHI NI BOIIPOCHI. ITOJHBIC OTBCTHI
3aTPYAHACTCA C
OTBETOM

IIIkana oueHUBaAHUA Pe3yJIbTATOB POMEKYTOYHOM aTTECTALMHU U eé OnucaHue:

dopmMa IPOMEKYTOYHOM ATTECTALMM: IK3aAMEH

[IpomexxyTouHas arrectanus oOydaromuxcs B (Gopme 3K3ameHa MpPOBOIUTCS

10 pe3yJbTaTaM BBITIOJHEHHUS BCEX BHUIOB Yy4eOHOW pPabOTHI, MPETyCMOTPEHHBIX
y4eOHBIM TUTAHOM MO JAaHHOW JUCIHHUILIMHE, MPH ATOM YUYUTHIBAIOTCS PE3YJIbTaThl
TEKYIIEro KOHTPOJIS YCIIEBAEMOCTU B TeueHHe cemectpa. OlleHKa CTENneHU
JOCTIDKEHUS O0YYAIOIIMMUCS TJIAHUPYEMBIX PE3yJIbTaTOB O0yUEHUS TI0 AUCIUTUINHE
NPOBOAUTCS TPENOAABATENIEM, BEAYIIMM 3aHATUA 10 JUCHUIUIMHE METOAOM
DKCIIEPTHOUW OLEHKHU. [lo uToramM mnpomMeKyTOUYHOM AaTTECTallMy 110 AUCLIUILIMHE

BBICTABJISIETCS  OLIGHKA «OTJIMYHO», «XOPOIIO», «YIOBJICTBOPUTEILHO» WM
«HEYAOBJIECTBOPUTEIHLHOY.
I[IIkaja oueHUBaHUSA Onucanue
OtnuyHo BrinonHeHsl BCE o0s13aTeIbHbIE yCJIOBUSA




NMOATOTOBKM  CTyJeHTa K  IPOMEKYTOYHOM

aTTecTaluu, MpeayCMOTPEHHbBIC porpaMmon
qucuuIuinHbl. CTYZEHT I€MOHCTPUPYET COOTBETCTBHUE
3HAHWH, YMEHHUI, HABBIKOB MOKa3aTessIM,
MPUBEICHHBIM B Ta0IHIaX, OnepupyeT

MPUOOPETCHHBIMU 3HAHUSAMH, YMCHUSMH, HaBBIKaAMU,
MIPUMEHAET UX B CUTyallUsIX MOBBIIICHHON CJIOKHOCTH.
[Ipr 3TOM MOTYT OBITh JOMYIIEHBI HE3HAYUTEIHLHBIC
OMMOKH, HETOYHOCTH, 3aTPyJAHEHHUS MPU TEPEHOCEe
3HAHUU U YMEHHUM HA HOBBIC, HECTAHIAPTHBIE 3a/1a4H.

Xopouo

BrimosiHeHbI BCE o0si3aTeJIbHbIE YCJIOBHS
MOJATOTOBKH CTYJAEHTA K MPOMEKYTOYHOM
aTTrecTalnmm, MPEeNyCMOTPEHHBIE MpOrpaMMOou
JACHUIUIAHBL. CTyJIEHT I€MOHCTPUPYET COOTBETCTBUE
3HAHUM, YMEHUH, HABBIKOB MOKa3aTeIIsIM,
MIPUBEACHHBIM B TabnuIax, ONEpUPYyET

NpUOOPETEHHBIMH 3HAHUSMH, YMEHUSMH, HaBBIKAMHU.
B T0 )€ BpemMs TIpu  OTBETE  JOIYyCKaeT
HECYIECTBCHHBIE IOTPEIIHOCTH, 3aJa4d pPEIIacT C
HEJI0UETaMU, HE BIUSIOIKMMH Ha OOIIUNA X0 PEILICHHUS .

Y 10BIETBOPUTEIBHO

BrInosHeHsI BCE o0s13aTe/IbHbIC yCJIOBUA
MOJATOTOBKH CTyJAEeHTa K MPOMEKYTOUYHOM
aTTecTaluM, MPETyCMOTPEHHBIE pOrpamMMon
JACHUIUIAHBL. CTyJIEHT I€MOHCTPUPYET COOTBETCTBUE
3HAHUM, YMEHUH, HaBBIKOB MOKa3aTeIIsiM,
MIPUBEACHHBIM B TabIumax, ONEpUPYyET

MPUOOPETCHHBIMU 3HAHUSMH, YMCHHUSMH, HaBBIKAMHU.
Ho mokaspiBaeT HernyOOKHE 3HAHMS, NMPU OTBETE HE
JIOITyCKaeT TPYyOBIX OIMIMOOK WIJIM TIPOTUBOPEUNI, OTHA-
KO B (DOPMYJIIMPOBAaHUU OTBETAa OTCYTCTBYET JOJKHAs
CBSI3b MEXK/Iy aHAJIM30M, apTyMEHTAIMEH ¥ BBIBOJIAMH,
B PpCIICHWH 3aJlad MOTYT COJEp)KaThCcs TpyObIe
omuOKu. JJ1s moaydeHus: mpaBUIBHOTO OTBETa TpeOy-
IOTCSI YTOYHSIFOIITUE BOTIPOCHI.

HeynoBieTBopuTEIBbHO

He BbITOJIHEHBI 00513aTE/IbHBIE YCJIOBHUS MOATOTOBKH
CTYA€HTAa K  NPOMEXKYTOYHOM  aTTeCTALUH,
MPEyCMOTPEHHbIE TPOrpaMMor aucuuruinHel, WMIJIN
CTYACHT JEMOHCTPUPYET HEMOJHOE COOTBETCTBUE
3HAHWM, yMEHUH, HaBBIKOB MTPUBEJICHHBIM B Ta0JIUIIAX,
JIOMYCKAIOTCA 3HAYUTEIbHbIE OIIMOKHU, MPOSBISETCS
OTCYTCTBUE 3HAHWM, YMEHHUH, HABBIKOB II0 pALY
MOKA3aTeNIel, CTYIECHT HWCHBITHIBAET 3HAYUTEIbHBIE




3aTPYAHCHUA  TIpU OIICpUPOBAHNMN  3HAHUAMU U
YMCHHAMU.

@OHIbI OLEHOYHBIX CPEACTB MPEACTABICHBI B MPUIOKEHUH 2 K pabdoueid
IPOrpaMMe.

7. YueOHO-MeTOAUYeCKOe U HHPOPMAIIMOHHOE 0OecneyeHne JUCHUIINHbI
a) OCHOBHAas JIUTeparypa:

1. 3yokoB B.I'., Jlsxoeckuii B.A., Mapteinenko A.M., MunocueB B.b.,
[Tymxkaps E.A. Kypc matemaTuku aJii TEXHUYECKHX BBICIIMX YUYEOHBIX 3aBEICHHM.
Yactu 1-4. M.: MI'IY, 2012. 400 »k3.

2. Kynpssues JI.JI. Kparkuii kypc Marematuyeckoro anammsa. 1.1.
HuddepeHunanbHoe U MHTETPAIBHOE WCYUCIECHHUS (QYHKUMNA OJHOW MEPEMEHHOM.
Panpr: YueOHuk [DnekTpoHHBIM pecypc]: yueO. - DnekTpoH. gaH. - Mocksa:
dusmatiur, 2015. - 444 C. [Pesxxum JoCTyma: URL:
https://e.lanbook.com/book/71994 - 3aru. ¢ sxpana. |

0) 10MOJIHUTEIbHAS JIUTEepaTypa:

3. [MuckynoB H. C. Juddepennmanboe U UHTETpAIbHOE UCUUCTICHUS IS
BTy30B. B 2-x Tomax. M.: UuTerpan - IIpecc, 2009 — 416, 544 c. 180 k3.
4, Kpatkuii kypc BbICIICH MaTeMaTHKH [DNEKTPOHHBIN pecypc]: yued. -

OnekTpoH. naH. - Mocksa: [amkoB u K, 2017. - 510 c. [Pexxum nmocrtyma: URL:
https://e.lanbook.com/book/93522. - 3ari. ¢ skpaHa.

5. Bbyrpos f.C., Hukonsckuit C.M. Bepicias maremaTuka: yuyeOHUK IS
BY30B B 3-x ToMax. M.: Ipoda, 2009.
6. WNurerpanbHoe  ucuucieHue  (QyHKIMA  OJHOM W HECKOJIbKUX

MEepeMEHHBIX. Teopus TMOoMsl: METOAMYECKHE YKa3aHWsS W BapUaHTBl PAacUETHO-
rpadguueckux pabot // bogynoB M.A., bopoauna C.H., [lokazees B.B., Teym b.JL.,
Txauenko O.U.. M.: MI'TY «MAMMN», 2009.

7. Pa3paboTka WHTEIEKTYadbHBIX CHCTEM YIPaBJICHUS OECIUIOTHOTO
TpaHcmopta. Teopusi mpenenoB W aAudQepeHInanbHOe HCYHCICHUE: OCHOBHBIC
MOJIOKEHUSI TEOPUU, METOJAMYECKUE YKa3aHWsI M BapHAHTBl PaCUETHO-TPAPUUCCKUX
pabot // bomynoB M.A., boponuna C.U., KoporkoBa H.H., Tkauenxko O.1. M.:
MI'TY «MAMWy», 20009.

8. Martsam B.M. Psaapl. Teopust u BapuaHThl pacdeTHO-TpaPUIECKUX padoT.
M.: MI'TY « MAMM», 2009.

B) NPOrpaMMHoe obecrevyeHue 1 HHTePHeT-pPecypcehl:

[IporpamMmMHOe oOecrieueHre He MPEeyCMOTPEHO.


https://e.lanbook.com/book/93522#_blank

HuTepHeT-pecypchl BKIIOYAIOT y4e€OHO-METOIUYECKHUE MaTepuaibl B DJCK-
TPOHHOM BUJIE, NPEACTaBICHHbIC Ha caiiTe mospolytech.ru B pazaene: «llenTtp mate-
MaTHUYECKOTO 00pa30BaAHUS

(http://mospolytech.ru/index.php?id=4486,

http://mospolytech.ru/index.php?id=5822);

[Tone3nple  y4eOHO-METOOMYECKHME M WH(QOPMAIMOHHBIE  MaTepUaIIbI
MpE/ICTaBIICHBI HA CalTax:

OkcrioneHTa  LIeHTp  HWHXXCHEPHBIX  TEXHOJOTHH W MOJCIUPOBAHHS
[http://exponenta.ru]

EqWorld Mup MaTeMaTHYECKUX ypaBHEHUI

[http://eqworld.ipmnet.ru/ru/info/mathwebs.htm]

ANEKTPOHHBIM OMOJIMOTEKAM YHUBEPCUTETA

(elib.mgup; lib.mami.ru/lib/content/elektronyy-katalog) x snexrponso-6uGIHOTEUHBIM

cucteMaM (JIEKTPOHHBIM OMOIMOTEKaM):

Ka;xz:mﬁ CTYACHT obecnieueH HWHAWBUAYAJIIbBHBIM HCOI'PAHWYCHHBIM JOCTYIIOM K

No Ne norosopa.
. /;1 DJIeKTPOHHBII pecypc Cpok aeiicTBust Ha3Banus KoJ1eKuuin
A0CTyNa
ObC «M3narensctBa Jlanb» | Jorosop Ne 73- | MHkeHEpHO-TEXHUYECKHE HAYKU
- goroBop Ne 73-MII-23- | MII-23-EIl/17 ot | — U3narenbcTBO
EIl/17 ot 28.05.2017. | 28.05.2017. «MamuHocTpoeHue»;
(e.lanbook.com) WHxeHepHO-TeXHUUECKHE HAYKH
— UznarensctBo MI'TY um. H.J.
baymana;
1 WmxeHepHO-TeXHUYECKHE HAyKU
— N3parenscTBOo « PU3MATINTY;
DKOHOMHUKA 1 MEHEJKMEHT —
UznarenscrBo «@aunra» u 38
KHMT U3 Apyrux pasnenoB ObC
(cM. caliT yHUBepcUTeTa pasien
O6mbIMoTeKA)
2 ObC «Kuura®oHn» Ha odopmnenun Komnexkums n3 172405 usnanuii
(knigafund.ru)
Hayunas anekTpoHHasi | CBOOOIHBIN 1134165 nayuHbIX cTaTel
3 O6ubauoreka JOCTYTI
«KUBEPJIEHMHKA»
(www.cyberleninka.ru)
4 3BC «Polpred» ITocTosiHHBIM 0630p CMU (apxuB myOauKaruii
(polpred.com) JOCTYTI 3a 15 nert)
Hayunas smekTpoHHas ITocTostHHBIN 3800 HaMeHOBaHUH KYpPHAJIOB B
5 oubnmoreka JOCTYTI OTKPBITOM JIOCTYIIE
e.LIBRARY.ru
JlocTyn K 3JeKTPOHHBIM [Tucemo B ®I'BOY | SpringerJournals;
pecypcam M3/1aTenbCcTBa «Poccuiicknii SpringerProtocols;
5 SpringerNature Doup SpringerMaterials;
dynnamenTanpHbIx | SpringerReference;
Uccnenosanuii» or | zbMATH;
03.10.2016 Ne 11- | Nature Journals
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http://mospolytech.ru/index.php?id=4486#_blank
http://mospolytech.ru/index.php?id=5822#_blank
http://exponenta.ru/#_blank
http://eqworld.ipmnet.ru/ru/info/mathwebs.htm#_blank

01-17/1123 c
[IPUII0KEHUEM
C 01.01.2017 -
06eccpovyHO
CripaBovHast nouckoBas | be3 morosopa Hopwmpbl, npaBuiia, craHIapThl U
7 cucrema 3aKOHOJATEIBCTBO 110
«Texakenepr» TEXHUYECKOMY PETYJIMPOBAHUIO

8. MaTepuaibHO-TeXHHYECKOe o0ecnevyeHne TUCIUININHbI

MatepuanbHO — TeXxHUUYECKas 0a3a yHMBEpCUTETa 00ECIEUYMBAET MPOBEACHUE
BCEX BHJIOB 3aHATHH, NPEIYCMOTPEHHBIX YYE€OHBIM IUIAHOM M COOTBETCTBYET
NEUCTBYIOIIUM CAHUTAPHBIM U IIPOTUBOIIOKAPHBIM IIPaBUJIaM U HOPMaM.

[Ipy HEOOXOIMMOCTM JJI1 MPOBEACHHUS HWHTEPAKTUBHBIX MPAKTHUYECKHX
3aHATUN UCTOJIB3YIOTCA KOMITBIOTEPHBIE KJIACChl YHUBEPCUTETA.

9. MeToau4yecKue peKOMEH AU VIS CAMOCTOSITEIbHOI padoThl CTYI€HTOB

Pexomennmanuu 111 opraHu3anud  y4eOHO-METOJAMYECKOro OoOecreyeHus
CaMOCTOSATENbHON pabOThI MO TUCHIUILIINHE.

CamocrosiTeibHasi padoTra CTYAEHTOB - OTO WHIUBUIyaJbHAs WJIU
KOJUICKTUBHAsA yueOHas JEsITeNbHOCTh, OCYIIECTBIIsIeMas 0e3 HEeMOCPEICTBEHHOIO
PYKOBOJICTBA MPEIOAABATENS UJIK COBMECTHO C HUM.

CamocrosiTenbHas paboTa €CTh 0C000 OpPraHW30BaHHBIN BU YIEOHOU e TEIb-
HOCTH, IIPOBOJAMMBIN C 1IEJIBIO MOBBITIIEHUS 3((HEKTUBHOCTH MOJTOTOBKHU CTYJIEHTOB K
MOCJICTYIONTUM 3aHATHAM, (OPMHUPOBAHUS Yy HHUX HABBIKOB CaMOCTOSITEIHHOU
OTpabOTKHU YUeOHBIX 3aJaHWM, a TAKKE OBIIAJICHUS METOJANKON OPTaHHU3aIlH CBOETO
CaMOCTOSITENTFHOTO TPY/Ia B IEJIOM.

Ona npuszBaHa oOecneyuTh Oojee IIYOOKOe, TBOPUYECKOE YCBOEHHUE
MOHATUHHOTO  alapaTa HW3y4aeMOW  JWCIUIUIMHBI, COACP)KAaHUS OCHOBHBIX
HOPMATHBHO-TIPABOBBIX aKTOB M JIUTEPATYPHI 110 JTAHHOMY y4eOHOMY KYpCy.

OpraHuzanusi caMOCTOSITEIbHOW pabOThl CTYACHTOB JOJDKHA CTPOUTHCS IIO
CUCTEME TIOITAIHOTO YCBOCHUS MaTepHaa.

MeTton MOSTAamHOTO W3Y4YEHUs BKJIOYaeT B ce0d MpeaBapUTEIbHYIO
MOJATOTOBKY, HEMOCPEICTBEHHOE N3YUEHUE TEOPETUUECKOTO COJIEPKaHMsI UCTOYHHUKA,
0000111eHNE TTOTYYEHHBIX 3HAHUM.

[IpenBaputenbHas MOATOTOBKA BKIIIOYAET B Ce0sl ySICHEHHE 1€ W3YYCHUS
Marepuana, OICHKa IIUPOTHl MH(POPMAIMOHHOW 0a3bl aHAIM3MPYEMOTO BOIIpOCa,
BBISICHCHHE €TI0 HAYYHOW M TTPAKTUICCKON aKTyaIbHOCTH.

M3ydyeHne TEOPETUYCCKOTO COJACpNKAHUS 3aKII0YacTCS B BBIICICHUW U
VSCHEHWU KITFOUCBBIX TIOHATHH W TIOJIOKEHUH, BBISBJICHUW WX B3aWUMOCBS3U M
CHUCTEMaTHU3AIIHH.

O0o01enre TOMyYeHHBIX 3HAHWW TOJIpa3yMeBaeT LIMPOKOE OCMBICICHUE
TEOPETUYECKNX TOJIOKEHUH uepe3 OlpenelieHHe WX MecTa B OOIIe CTpyKType
M3y4aeMOU TUCIUIUTMHBI M UX 3HAYUMOCTH JIJISI TPAKTUYECKOMN JeSTETHHOCTH.

CamocrositenbHas paboTa Tpu3BaHa, MpexAe Bcero, copmMupoBaTh y
CTYJICHTOB HAaBBIKHA PA0OTHI C INTEPATYPOI.
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[Ipn anamm3e nUTEpATypHBIX HMCTOYHUKOB CTYICHTHI JODKHBI HAYYUTHCS
NpaBUIbHO (PUKCHPOBATH OCHOBHBIE PEKBU3UTHI MaTEpHaIOB (TIOJHOE O(UIIATIbHOE
Ha3BaHUE, aBTOP, T7ie MyOJIMKOBaH, Korna omyonukoBaHn). Cienyer o0paTuTh 0coboe
BHUMAaHHE Ha HOBYIO /I CTyJE€HTa TEPMHUHOJIOTHIO, 0€3 3HAaHUA KOTOpPOW OH HeE
CMOXXET YCBOUTH COJIEpKAaHUE MATEepUajoB, a B JalbHEHIIEM U KIIOYEBBIX
MOJIOKEHUH U3ydaeMon JUCHUIUIMHBI B 11eJIOM. B 3TUX 1eX, Kak MOKa3bIBaeT OIbBIT,
HE3aMEHUMYIO MOMOIIb OKa3bIBAIOT BCEBO3MOXKHBIE CIIPABOYHbBIC U3JIAHUA, MPEXKIIEC
BCET0, YHIMKJIONEANYECKOTO XapaKTepa.

[Tpu caMOCTOATEIHPHOM M3YYEHMH OCHOBHOM PEKOMEHIOBAHHOMW JIUTEPaTypbl
CTyIEHTaM HeO0OXOIuMO OOpaTHTh TJIaBHOE BHUMAaHHE Ha Y3JIOBBIE MOJIOKECHHUS,
u3JlaraeMble B TEKCTE.

s sToro - HEOOXOIMMO BHUMATEIBHO O3HAKOMUTBCA C COJEp)KaHHUEM
COOTBETCTBYIOIIEr0 OJI0Ka MH(pOpMAIMU, CTPYKTYPUPOBATH €0 U BBIJACIUTH B HEM
LHEeHTpajdbHOEe 3BeHO. OOBIUHO 3TO OBIBAET KIIOUEBOE OINpPEACIICHUE WIU
COBOKYIHOCTh CYIIHOCTHBIX XapaKTEPUCTHK paccMaTpuBaeMoro oobekra. s Toro,
4TOOBl YOEIUThCS HACKOJIBKO TIYyOOKO YCBOEHO COJEp)KaHHUE TEMbl, B KOHIIE
COOTBETCTBYIOIIUX TJ1aB U MaparpadoB yueOHbIX TOCOOUI OOBIYHO JAETCs MepeUeHb
KOHTPOJIBHBIX BOINPOCOB, HAa KOTOpBIE CTYAEHT JOKEH YMETh JaTh YETKUE U
KOHKPETHBIE OTBETHI.

PabGoTta ¢ MOMOJHUTEIBLHOM JUTEpPATYpOM MpearoyiaraeT yMEHHE CTYICHTOB
BBIJICISITh B HEW HEOOXOMMMBINA aCTIeKT M3y4aeMOi TeMBI (TO, YTO B JTAHHOM TPY/IEC
OTHOCHUTCSI HETIOCPEJICTBEHHO K M3y4yaeMoul Teme). DTO BaXKHO B CBSI3U C TEM, UTO K
JOTIOJIHUTEIPHON JUTEpaType MOXKET OBbITh OTHECEH IIUPOKUN CIIEKTP TEKCTOB
(YueOHBIX, Hay4HBIX, XYJ0KECTBEHHBIX, MMyOJHMIHCTHYECKUX U T.1.), B KOTOpBIX
HCCIIeTyEeMbIN BOMPOC paccMaTpUBaeTCs JUOO YaCTUYHO, JMOO C KaKOW-TO OJIHOM
TOYKM 3PEHUS], TTOPOM HETPAAULIMOHHON. B CBOEH COBOKYMHOCTH M3YYECHHE TaKHX
MOJIXOJIOB CYIIECTBEHHO O0Oramiaer HayudHbIil Kpyro3op CTyIeHTOB. B maHHOM
KOHTEKCTE CIIEAyeT YYeCTb, YTO JOIOJHUTENIbHYIO JHUTEpaTypy Iesecoo0pa3Ho
mpopadaThiBaTh, BO-TIEPBBIX; HA 0a3e YK€ OCBOCHHOW OCHOBHOM JIMTEPATYPHI, U, BO-
BTOpPbIX, H3y4aTb KOMIUIEKCHO, BCECTOPOHHE, He aOCOMIOTU3UPYS UbHO-ITHO0
CYOBEKTUBHYIO TOUKY 3PEHHUS.

OOsi3aTeNIbHBIM  DJIEMEHT  CaMOCTOSITENIbHOM ~ pabOThl  CTYIEHTOB  C
JTUTEPATYPHBIMU UICTOYHUKAMH - BEJIEHUE HEOOXOMMBIX 3aITUCEH.

OCHOBHBIMH  OOIIECTIPUHATBIMA ~ (OpPMaMH  3alUCEH  SBIISIOTCS  KOHCIICKT,
BBITIMCKH, TE3HUCHI, aHHOTAIINH, PE3IOME, TIJIaH.

KoHCTekT - 3TO KpaTKoe MHCHbMEHHOE H3JI0KEHHE COJCP)KAHUS MPABOBOTO
WMCTOYHUKA, CTaThH, JOKJIana, JEKIMH, BKIOYAIollee B CKaToil (opMe OCHOBHBIC
MOJIOKEHUS U MX 00OCHOBAHUE.

BrImucku - 3To KpaTkue 3anucu B GopMe UTaT (I0OCTIOBHOE BOCIPOU3BEICHNE
OTPHIBKOB 12 HCTOYHWKA, TPOU3BEACHHS, CTAThH, COJCPKAIINX CYyIIECTBEHHBIC
MOJIOKEHUS, MBICIIM aBTOpa), JUOO JIAKOHWUYHOE, OJM3KOE K TEKCTYy H3JI0KCHUE
OCHOBHOTO COJCPKAHMUS.

Te3ucel - 3TO C)KATOE M3JIOKEHUE KITFOUYEBBIX UJEH MPOUYNTAHHOTO MCTOYHHUKA
WJIM TIPOU3BEICHHS.
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AHHOTaIMHU, PE3IOME - 3TO COOTBETCTBEHHO MPEAEIbHO KpaTKoe o0oOIiaroriee
U3JI0)KEHHE COJEP)KaHUSI TEKCTa, KPUTUYECKas OLEHKA MPOYUTAHHOTO JTIOKYMEHTa
VI TIPOU3BEICHUS.

B nensix cTpyKkTypupOBaHUS COJEpKaHMs U3ydyaeMOol paboThI 11e1eco00pa3Ho
COCTaBJISITh €€ IJIaH, KOTOPBIM JTOJDKEH PACKphIBaTh JIOTMKY MOCTPOEHHUS TEKCTa, a
TaKkKe  CINOCOOCTBOBATh  JIyYIlIeM  OpHUEHTAllMM CTYJE€HTa B  COJEpKaHUU
IPOU3BEACHHUS.

CamocTosiTenbHast pabota CTyJAeHTOB OyneT 3(p¢GEeKTUBHON U MOJIE3HOU B TOM
cillydyae, €clidi OHa OyIeT TMOCTpOeHa HCXOAs U3 TOHUMAHUS CTYyACHTaMHU
HEOOXOUMOCTH 00€CIeYeHUsI MaKCUMAJIbHO IIMPOKOTO OXBaTa HMH(POPMAIIMOHHBIX
HMCTOYHUKOB.

PexomeHnaanuu mno noaAroToBKe I0KJIa/10B, pedepaToB, COOOIIEHUI

KoHTponb  HCHOMHEHHS  CaMOCTOSITENBHBIX  pabOT  OCYIIECTBISETCS
IpenoaaBaTesieM C y4aCTHEM CTYJIEHTOB B JopMe 00CYKASHUSI JOKIa1a, COOOIIEHHUS,
pedepara.

Tema nmoknana/cooOmieHus  BbIOMpaeTcss  CTYAEHTOM M3  IEpeyHeild,
MIPUBEICHHBIX B KOHIIE KAXKJIOTO pa3ela.

@opMyIUpOBKa HAUMEHOBAHUS JOKJIa[a COTIACOBBIBAETCA C MPENOAABATEIIEM.
Tema MoXeT ObITh U OPUTUHAIILHOMN, 1 MHHOBAIIMOHHOM ujeel, B yacTHOCTU. O0BbeM
JI0KJIa/ia JOJKEH ObITh TaKUM, YTOOBI BRICTYIUICHHE JIUTHIIOCH B mpeaenax 15 MunHyT,
T.e. opsiaka 7-9 ctp. Tekcra mpudta 14’ depe3 1,5 unrtepBana Ha jucte A4 c
MOJIIMU 2 CM CO BCEX CTOPOH.

CrpykTypa IOKJaAa: - HAMMEHOBAaHUE W aBTOpP, - COAEpKaHUE (3aroJIOBKU
yacTei), - BBeJEeHUE (BaXKHOCTh MpEJjIaracMoil TeMbl), - CyTh U3JI0KEHUS (TJIaBHbIC
MBICJIM U YTBEpPKIEHUSI C UX OOOCHOBaHWEM), - (aKTHUECKUU MaTepual, (PakThl,
opuuManbHbIe CBEACHMS, - JIMYHOE OTHOUIEHHE JAOKJIAJUUKa K H3JIaraeMomy
Marepuaily, - 3aKllo4eHue (BBIBOJ, pE3IOME, TUIOTE3a, KOHCTPYKTHBHOE
MPEIIOKEHHE), - CIUCOK MUCTIOJIb30BAaHHBIX UICTOYHUKOB.

KoHCTpYKTUBHBIM SIBISIETCA YTBEPKICHUE, MPEII0KEHUE, KPUTUKA, €CIIH BCE
OHM COJEPIKAT JEHCTBUE, PEATN3YEMOE B CYIIECTBYIOIINX YCIOBUSX.

Jloknam — 3TO paMOHAIIBHO, JIOTUYHO TOCTPOEHHOE MIOBECTBOBAHUE, UMEIOIIEE
IEJIbI0 YOeAUTh CiyliaTesied B OOOCHOBAHHOCTH TMPEAJIaraeMbIX HMX BHUMAHUIO
YTBEPKACHUN U UX CIIEACTBUM.

JlokJan MOKeT peACTaBIsAThbCs B BUjie npe3entanuu (PowerPoint).

TpeboBaHus K NMpe3eHTALUU: - HE JOJKHO ObITH OOJIBIIE CEMU-TIEBATH YETKUX
B3aMMOCBSI3aHHBIX T'papuyecKux 0OBEKTOB; - He Oosee 13 CTPOK JErKo YUTaeMoro
TEKCTa; - (pasbl AOKHBI OBITh JAKOHWUYHBIMH, CIYXKUTh CUTHAJIaMU JIOKJIAJIUUKYy B
JIOTUYHOM W3JIO)KEHWU U CIYyIIaTelasiM B CBSI3aHHOM BOCIPHUSITUU; - TOJIHbBIE
CKPUHILIOTHI JOJKHBI COIMPOBOXKIATHCA CIEAYIOIMHUM CIIAWJIOM C YKPYNMHEHHBIM
dbparMeHTOM, TOMOTAIOIIMM H3JI0KEHUIO; - OMNPEIACICHUs] MOXKHO TIOMEIaTh
ITOJTHOCTBIO MJIM Ha MOCISA0BATESILHOCTH CIANI0B, €CIU CTPOK Oobie 13.

Pedepar mpencrasisier coboif OTYET CTyACHTa O pabOTe C JUTEPATYpPOM IO
BBHIOpPAHHOM TEME.

TumoBoli mran pedepara TODKEH BKJIOYaTh: - Tema pedepara (U3
PEKOMEHJOBAaHHBIX WM COIJIACOBAaHHBIX C MpenojaBareieM); - He MeHee 3-X
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JUTEPATypPHBIX HCTOYHUKOB (MOHOTpaduu, y4eOHHKH), MO KaXJAOMy M3 KOTOPBIX
npuUBEAeHa IOJHAs XapaKTepUCTUKA COAEpKaHUs; - MaTepualsibl, BbIOpaHHBIE W3
Ka)KJI0OT0 UICTOYHUKA, 10 TeMme pedepara.

[IpumepHsbIii 00beM pedepata — 15-20 cTp., opopmiieHHE KaK JOKIAL .

10. MeTO):[I/I‘leCKI/Ie PEKOMEHIAIMN IJIA IpenmoaaBaTeas

[Ipexne Bcero, cieayer oOpaTUTh BHUMAHUE CTYJEHTOB Ha TO, 4YTO
MPAaKTUYECKH BECh HM3y4aeMbli UMHU MaTepHall SIBJIACTCS Il HUX HOBBIM, HE
M3Y4YaBIIMMCS B TporpamMMme cpefHei mkoibl. OgHako OH He TpedyeT KaKou-1r0o
CHEIHUATbHON (JOTOJHUTEIBHON) TOJATOTOBKM U BIIOJHE MOXKET OBITh YCIEITHO
W3YYeH, €CIIM CTYJACHTHl OyAyT MOCeulaTh 3aHSITHs, CBOECBPEMEHHO BBIMOIHSITH
JOMallTHUE 3a/laHusl U TO0Jb30BaThCS (NP HEOOXOAMMOCTH) CHUCTEMOW IUIAHOBBIX
KOHCYJIBTAllMMI B TEYEHUE KaXKIOro ceMecrtpa. Bomeamme B Kypc MaTeMaTHUKH
pasfenbl  ABISAIOTCS  KIACCMUECKMMM, B TO JK€ BpEMs OHHM IPaKTHYECKU
OPUEHTHPOBAHBI, TaK KaK UMEIOT IIUPOKOE PACIPOCTPAHEHUE ISl PELICHHS PAa3HOIO
poja 3adgady BHYTPHM CaMOM MaTeMaTUKU W NPUKIAAHBIX 3anad. X ocBoeHue
IIOMOJKET CTYACHTAaM JIOTHYECKH BEPHO, ApTYMEHTHPOBAHO U SICHO CTPOUTH YCTHYIO U
MMCbMEHHYIO  pe€yb,  YCHEIIHO  MPUMEHATh  HAKOIUICHHbIE  3HAHUS B
po¢heCCUOHATIBHON JIEATEIIbHOCTH.

Heobxoanmo ¢ camoro Hayana 3aHATUNA PEKOMEH]I0BAaTh CTYAEHTaM OCHOBHYIO
U JONOJIHUTENIbHYIO JIUTEPATYPY, @ B KOHIE CEMECTpa JaTh CHUCOK BOMIPOCOB IS
MOATOTOBKHU K 9K3aMEHY.

Ha  mnepBoM  3aHsTMM 1O  JUCHUIUIMHE  CJEAyeT  00s3aTelbHO
MPOUH(POPMHUPOBATH CTYICHTOB O BHAE M (OpME MPOMEKYTOUHON aTTECTalMu IO
JUCLUIUIMHE, CpPOKax €€ IPOBEACHUS, YCIOBUAX JOIYCKAa K IPOMEXKYTOUHOU
aTTeCcTaluy, IPUMEHSIEMBIX BUAAX MPOMEKYTOUYHOTO KOHTPOJISL.

CooOpaxkeHust 1 peKOMEHJAINK, NMPUBEACHHbIE B M. 9 pabouell mporpaMmbl
Ui CTYACHTOB, IOJDKHBI OBITh YETKO CGHOPMYJIHMPOBAHBI W M3JI0KEHBI HUMEHHO
npenojaBaTesieM Ha JIEKIUAX, IPAKTUYECKUX 3aHATUIX U KOHCYJIbTaLUsAX.

W3nokeHne  TEOPEeTHYECKOr0  Marepuana  JIOJDKHO — CONPOBOXKAATHCS
WJUTIOCTPATUBHBIMM MPUMEpPAaMHU, TLIATEIbHO OTOOpPAHHBIMHU MPENoJaBaTeyieM Tak,
YTOOBI TEXHUYECKUE TPYIHOCTU U BBIKJIAJKU MPU PEIICHUH 3a/ladyd HE OTBJICKAIH OT
IJIaBHOTO: OCMBICIIEHUS WAEH M CYTH HIpUMEHseMbIXx MetonoB. CrenyeTr Bcerjaa
yYKa3blBaTh MPUMEPHI MPAKTHUECKOTO MPUMEHEHHS PACCMOTPEHHBIX Ha 3aHITHUIX
ypaBHEHUH U HopMyI.

[IpakTrueckue 3aHsITHS JOJKHBI ObITh OpPraHW30BaHbl MPENOAaBaTEIeM TaKUM
o0pa3oMm, 4TOOBI OCTaBaJIOCh BpeMsl Ha MEPUOJUYECKOE BBINOTHEHUE CTYACHTAMU
HEOOJIBIION CaMOCTOSITENIbHOM paboThl B ayJUTOPUU JJisi MPOBEPKU YCBOCHHUS
U3JI0)KEHHOTO0 MaTepurara.

[IpenogaBaTens, BeaylUUMil MpakTUUECKHE 3aHSATHS, JOJKEH COTJIACOBBIBATH
y4eOHO-TeMaTHUECKHUI TUIaH 3aHATUI C JIGKTOPOM, HCIIOJIb30BaTh €IMHYIO0 CHCTEMY
0003HaYECHUH.
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[IpenogaBaTtento ciexyer JOOMBAaTHCA CHCTEMATUYECKOM HEMpPEephIBHON
paboThI CTYIEHTOB B TEYEHHUE CEMECTPA, HEOOXOIMMO BBISBIIATH CUIIBbHBIX CTYJEHTOB
U IPUBJIEKATh UX K HAay4yHOH paboTe, K y4acTHUIO B Pa3HOro poja OJUMIIMAJAX U
KOHKYpCax.

CTyneHT [OJDKEH OIlyllaTh 3aWHTEPECOBAaHHOCTh  IIPENOAABATENS B
JOCTMKEHUM KOHEYHOI'O pE3yJibTaTa: B NPHUOOPETEHUH OOYYarOUIMMUCS MPOYHBIX
3HAaHUW, YMEHUM M BJAJCHUS HAKOIUICHHOM MH(OpManuen Uisl pelieHus 3aaad B
npodheccHoHaNbHOMN e TETbHOCTH.
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CTpyKTypa U coep:kaHue TUCHUILINHBI «Pa3padoTka HHTEIeKTYaJIbHBIX CHCTEM yIPaBJeHUs1 0eCIUJI0THOTO

09.03.01 «MudopMmaTHKa M BLIYHCJIAUTEIbHAS TEXHUKA)

TPaHCIOPTA)»
M0 HATIPABJIEHUIO NMOATOTOBKH

[Ipoduib MoArOTOBKH
Kub6epdusnueckue cucremMbl

Ilpunoscenue A

(bakanaBp)
Buabl yueOHoi padoThl,
- . DopmbI
& |5 2 BKJIIOYASI CAMOCTOSITEJILHYIO Buabl camocTosiTeIbHON PaGoThI ATTeCTA
3 5 o 200Ty CTYIECHTOB CryaenroB
n/n Paznen g |58 p y eTyn ’ YA 7001
5 < = U TPYA0EMKOCTh B Yacax
© |=d CP | KC
J II/C | JI1a6 C P K.P. | K.II. | PT'P | Pedepar | K/p | D 3
IlepBbIii cemecTp
Paznen 1. UnTerpajibHoe ucumcjieHue
[TepBooOpaznas. Heonpenenennsrit
UHTErpal W ero cBoicTBa. Tabnuua
WHTETPAIOB OT OCHOBHBIX JJIEMEHTAPHBIX
1.1 paj P 1 1 2 2 4 +
¢byHkuii. MeToag  HEMOCPEICTBEHHOTO
WHTETPUPOBAHUS.
Bopraua 3amammii  PITP Ne 1 1o
HHTErpaJbLHOMY HCUHMCICHUIO
WNuTerpupoBanne ¢ TMOMOIIBIO 3aMEHBI
1.2 | mepeMEeHHOH, TOJBEACHHEM IO 3HAK 1 2 2 2 4
middepeHnmana.
Merto AHTETPUPOBAHUSA II0  YacTAM.
13 A pHp A 1 3 2 2 4
WuTerpupoBanue palinoHAIBHBIX Apobei
HNurterpupoBanue HEKOTOPBIX BUJIOB
1.4 pHp p A 1 4 2 2 4
WPPAIMOHATLHBIX U TPUTOHOMETPHUYECKUX
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hyHKIHIA.

1.5

3amaun,  OPUBOJAIIKME K MOHSITHIO
ONpeAENIEHHOr0  MHTerpaja.  YCJIOBHS
uHterpupyemoctu.  CpoiicTBa  ompene-
neHHoro  uHTerpana.  CyiiecTBoBaHUE
NepBOOOPA3HOIl HEMPEPBHIBHOW  (PYHKITUH.
®opmyna HeroTona-JleliOnuna. 3ameHa
MEPEMEHHON ¥ MHTEIPUPOBAHUE IO YACTAM
B ONPEJICIICHHOM HHTErpae

1.6

HecoOcTBeHHBIE MHTETpajbl IMEPBOTO U
BTOPOTO POZA, MX CBOMCTBA.
CamocrositesibHass padora Ne 1 Ha
ceMHHape

1.7

[TpuitoskeHUs OTMPECIICHHOTO HHTErpaia B
TCOMETPUM W MeXaHUKe (BBIYKMCIICHHE
wiomaaed  TUIOCKUX  (GuUryp,  JJIMHBI
KPHUBOM, 00bEMOB.

1.8

Bbruncnenue onpenesieHHbIX HHTErpajioB
OoT (YHKUMH, 3aJaHHBIX B MOJSPHBIX
KOOpJMHATax, B MapaMeTpudeckoil popme

1.9

3anauu, MPUBOAAIIME K IOHATHUAM
KPaTHBIX M KPUBOJMHEHHBIX HHTETPAJIOB.
JIBOMHOM W TPOWHOM WHTErpajbl, WX

CBOMCTBA. Brraucnenmne JTBOMHBIX
WHTETPAJIOB CBEJIEHUEM K ITOBTOPHBIM.
I'eomerpuueckue u ¢uznueckue

IIPUIIOKCHUSA KpaTHBIX HHTCI'paJIOB,
IIPHUMCEPEI BEIYUCIICHUS.

1.10

KpuBonuHeliHble HWHTETpaibl NEPBOTO U
BTOpOTO poxa, UX CBOWCTBA H
BBIYUCIICHHS. Y CIOBUE HE3aBUCHUMOCTH
KpPHUBOJIMHEWHOIO HMHTErpajga oOT IIyTH
narerpuposanus. Gopmyna I'puna

10
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111

Pa3nen 2. YuciioBbie 7|
(pynkuuonaabHble  psaabl.  Yucnossle
panpl.  CXOIMMOCTP W CymMMa psja.
HeoOxomuMoe — yciioBHE€  CXOIAMMOCTH.
HccnepoBanue cxoAuMMOCTH  PSiAOB €
MOJIOKUTENbHBIMUA uieHaMu.  [Ipu3Haku
HNamambepa u Komm. HWHTErpanpHbIi
MPU3HAK CXOAUMOCTH 3HAKOIOJIOKUTEIb-
HBIX YHCJIOBBIX PSA0B

Boigaua 3aganus Ne 2 no psigam

11

1.12

3HaKonepeMeHHbI psiA. AOCONOTHas H
YCJIOBHAsi CXOJIMMOCTH 3HAKOIEPEMEHHBIX
pSLIOB. [Tpuznak JleliOHMIA I
3HAKOYEPETYIONINXCS PSJIOB.

12

1.13

OYHKINOHAIbHBIE psABIL. Oo0iacTe
CcX0AUMOCTH. DYHKIIMOHAIBHBIE CBOMCTBA
cymmbl psga. CreneHHble psanel. Paamyc
CcX0AUMOCTH. DYHKIIMOHAIBHBIE CBOMCTBA
CYMMBI CTETIEHHOTO psJIa.

13

1.14

WnTerpupoBanue u nuddepeHimpoBanue
creneHHbIX psanos. Pan Teinopa. Ycenosus
paznoxxumocty GyHkuu B psan Teitnopa.

14

1.15

Paznoxenue ¢pynkuuii B psag Teitnopa.
[IppuMeHeHHEe  CTENEHHBIX  pAJOB B
NPUOIMKEHHBIX BBIYMCICHHUSX.

15

1.16

OpTOroHaNbHOCTh ~ TPUTOHOMETPUUYECKUX
¢ynkuuit. Pasznoxenne B pianx  Dypse
GbyHKIUI ¢ mepuoaom T=2r, Dopmyiibl
ko3 (ppureHToB dypobe. Ycnosus
Hupuxne. Teopema o0 pasiokUMOCTH
nepuoanueckux GyHkimii B psg ypee.

16

1.17

Pang ®ypre i YETHBIX W HEYETHBIX
¢byakiuii. Pasnoxenne B pan  Dypbe

17
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(GYHKIUI C TPOU3BOJBHBIM  IEPHOIOM.
Ocobennoctu pasioKeHus
HETIePUOANYCCKUX (YHKIUH, MOHATHE HX
NEPUOIMYECKOTO MTPOJIOJDKEHHSI.

118 O0630pHast JEKIUs 18 2 2
' 00630pHOE MPAKTUIECKOE 3aAHITHE 18 2 2
19-
Dopma ammecmayuu 21
9 1
Bcero 4acoB mo JucHUILINHE 36 36 12 caMm.
PI'P pab
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[Tpunoxenue 2

MMHUCTEPCTBO OBPA30OBAHU S 1 HAYKU POCCUMCKOU ®EJEPALIN
OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJUKETHOE OBPA30OBATEJIbBHOE
YYPEXIAEHUE BBICILET'O OBPA3OBAHMA

«MOCKOBCKHWH NOJTUTEXHUYECKAI YHUBEPCUTET»
(MOCKOBCKHUWH MOJIUTEX)

®OH/I
OIIEHOYHBIX CPEJCTB

MO AUCHUILINHE

Pa3padoTKa MHTELJIEKTYAJbHbBIX CHCTEM YIIPpaBJeHUsl 0eCITUJI0THOI0
TPAHCIIOPTA

Cocras: 1. [1acnopT ¢oHIa 01I€HOYHBIX CPECTB
2. Onucanne OLEHOYHBIX CPEACTB:
- JK3aMeHAllMOHHbIEe OUJIEThI

- KommuiekThbl 3a1aHuil VI KOHTPOJIbHBIX padoT
- KommiekT Bonpocos

- KoMnuiekT 3a1anmii 111 BHINOJIHEHHSA
pacdyeTHO-rpapuIecKux pador

CocraBureyu:
Hor., x.¢.-m.H. Koran E.A., no1., k.m.H. Myxanos C.A.

Mockaa, 2020 rox
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IMOKA3ATEJIb YPOBHSI COOPMHUPOBAHHOCTHU KOMIIETEHIIAI

Tabnura 1

«Pa3pa60TRa HHTCJJICKTYAJIBHBIX CUCTEM YIIPABJICHUA 0eCIMUJI0THOI O TpaHcmopTa»

®I'OC BO 09.03.01 «MudpopmaTuka U BIYMCIUTEIbHAS TEXHUKA)

npodwis noaroroBku «Kubeppusnueckue cucreMb»

B mporiecce ocBoeHUS TaHHOH TUCIUTUTMHEI CTYICHT (POPMHUPYET U IEMOHCTPUPYET CISAYIONTUE
o0menpogeccuoHAJIbHbIE KOMIIETEHIVH:

KOMIIETEHIIUA IlepeyeHb KOMIIOHEHTOB TexHosorus ®opma Crenenu ypoBHeili 0CBOCHHA
HHIAEKC | @POPMYJUPOBKA ¢dopMupoBaHusl | OLIEHOYHOI'0 | KOMIIETEHIUIA
KOMIIeTeHIHii cpeacTBa**

OIlK-1 Cnoco6en npumeHsTh | @ OIIK-1.1. 3HaTth: OCHOBBI | JEKIIHS, YO ba3oBblii ypoBeHb
€CTECTBEHHOHAY4YHbIE BBICILICH MareMaTHky, | camocrosTenbHas | KP -BJIaJIc€T HaBbIKAMU PabOTHI C
1 0OIIEHHKEHEPHBIC uHpopmMaTUKH u | pabora, PI'P OCHOBHBIMH NTOHATUSAMHA U METONAMH B
3HAHUSA, METOJIbI NpOrpaMMHUPOBAHUS; CEMUHApCKUe T paMKax OUCLMIUINHBI,
MaTEMAaTHYECKOT O e OIIK-1.2. VYmerb: Pemaro | 3aHATHSI
aHallu3a U CTaHJIapTHBIE IloBBIIIEHHBIH YpoB€HDL
MOJCIUPOBAHUSA, HpO(l)CCCI/IOHaJ'IbHBIe 3alauyu C -CBO6OI[HO BJIaZICCT U3YUCHHBIMU
TEOPETUYECKOTO U IpUMEHEHHEM MaTEMaTUYECKUMU METOIaMU,
SKCIICPUMCHTAJIIbHOTO €CTCCTBCHHOHAYYHBIX u crocobeH ux TBOPYCCKHU IIPUMCHUTD K
HCCIIEIOBAaHMS B OOTITEeHHKEHEPHBIX 3HAHUIA, 3aJa4aM MOBBIILIEHHOHN CI0XKHOCTH
po(eCCHOHaNbHOM METOI0B MaTeMaTHYECKOT O
ACATCIBHOCTH aHajan3a U MOJCIIUPOBAHUSL.

fale CoxkpartneHus dhopm OLIEHOYHBIX CpeAcTB CM. B TIPUIIOKEHNN 2 K PIL.
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Hepeqeﬂb OLCHOYHBIX CPEJACTB IO TUCHHUIIJINHE
«Pa3paboTKa HHTENJIEKTYAJbHBIX CHCTEM YIIPABJEHUS 0€CIIUJI0THOI0 TPAHCIIOPTA »

Tabmuma 2
HanmeHnoBanue [IpencraBnenue
Ne Kparkas xapakrepucTrka OLEHOYHOIO
OLICHOYHOI'0 OLICHOYHOI'O CPEJICTBA
n/a CpeicTBa
CpeACcTBa B ®OC
1 KoHntponbHas CpenctBo npoBepkd yMeHui npumeHsaTh | Kommiexkr
(camocTosATENbHAS) | MOJTYYCHHBIC 3HAHUS JI PElICHUs 3a/lad | KOHTPOJIbHBIX
pabota ONpEAENIEHHOr0 THUMA MO TEeME WM | 3aJaHMi 110
(KP) paszaeny BapHaHTaM
2 | PacuerHo- CpenctBo mpoBEepKM yMEHHUU NpuMeHATh | KoMmiekt 3agaHuit
rpaduueckas MOJyYEeHHbIE  3HAHUS 1O  3apaHee | AJiA BBITTOJTHEHUS
paboTta ONpENEICHHON METOAUKE ISl PELIECHUS | pacyeTHO-
(PT'P) 3ala4 WIM 3aJ[aHuid [0 MOIYJII0 WK | TpadudecKoil paboTs

NUCLHUILINHE B LIEJIOM.

CpencTBo KOHTPOJIS,, OpraHM30BaHHOE Kak
crernuanbHas Oecela MeJaroruyeckoro

paboTHMKA ¢ OOyYarolMMcs Ha TEMBI,

VYerHbII onpoc Bonpocsl no

CBSI3aHHBIC C U3y4aeMOW AUCIUILTUHON, U

3 cobecenoBanue, TeMam/paszaenam
paccuMTaHHOEC Ha BBISICHEHHE OOBeMa

(YO) N JIUCLUTUINHBI

3HAHUI oOyuatorerocs o
OTIpeICIICHHOMY pa3zely, TeMe, IpodiieMe
U T.II.
CucreMa CTaHIapTU3UPOBAHHBIX 3a/IaHUH,

4 Tect [IO3BOJIAIOLIAS ABTOMAaTU3HUPOBATh ®DOHJI TECTOBBIX

(T) IIPOLIEYPY U3MEPEHHUsI YPOBHS 3HAHHUU H 3a1aHu I

yMeHu# o0yuarormierocs.

5 | Ox3amenanuonsble | CpeicTBO NPOBEPKM 3HAHUN, YMEHUH, | DK3aMeHallMOHHbIE

OMIIETHI HABBIKOB. MOXET BKJIIOYaTh KOMIUIEKC | OUIIETHI.
(OBb) TEOPETHUECKUX BOIIPOCOB, 3amay, | lllkana ounenuBanus u
MPAaKTUYCCKHUX 3aIaHU. nporenypa
MIPUMCHCHHSI.
[TpomexyTouHas Ok3ameH (D ) 1) yerno (V)
arrecranus (I1A) 2) nuceMmenHo (I1)

Od¢opmiieHue 1 onucaHNe OLIEHOYHBIX CPEACTB
1. DKx3aMeHAMOHHBIE OMJIEThI

1.1. Ha3nauenue: Mcnons3yroTcs 118 NpoBeAeHUs TpoMexyTouHol arrectauuu (ITA) o
mucnuruirae "Pa3zpaboTka HHTEIUIEKTYAIbHBIX CUCTEM VIIPaBJISHMUs OeCIIMIIOTHOIO TpaHcmopra'.
1.2. PermameHT 3k3aMeHa: - BpeMst Ha OATOTOBKY TE€3MCOB OTBETOB - 10 45 MHUH.

- Cioco® KOHTPOJIS: YCTHBIE OTBETHI.

1.3. [lIkaia onleHUBaHHUS:

"OTJMYHO'"- eclaM CTYIEHT TIyOOKO M MPOYHO OCBOWJ BECh MaTepual Mporpammbl OOyudeHHs,
MCYEpIbIBAIOIIe, IOCIEN0BaTeIbHO, TPAaMOTHO U JIOTUYECKHM CTPOWHO €ro Hu3jaraer, He
3aTpPyAHSAETCS C OTBETOM IpU M3MEHEHUHM 3aJaHMs, CBOOOJHO CIpaBiseTCs € 3aJadyaMu U
MPaKTUYECKUMHU 3a/IaHUsIMU, IPABUIILHO 00OCHOBBIBAET MPUHATHIE PEIICHUS.



"Xopomo'"- ecnu CTYAEHT TBEPAO 3HAET MPOTPaMMHBIA MaTepuai, IPaMOTHO U IO CYLIECTBY €ro
u3JlaraeT, He JONYyCKAaeT CyIIECTBEHHbIX HETOYHOCTEH B OTBETE Ha BOIPOC, BJIAJAEET
HEOOXOTUMBIMHA YMCHHUSIMHA U HABBIKAMU TIPY BBITIOTHCHUH MTPAKTHYCCKHUX 3aaHHH.
"Y10BJIETBOPUTEJIBbHO'" - €CIM CTYAEHT OCBOMJI TOJBbKO OCHOBHOM MaTepual MpOrpaMMbl, HO HE
3HAET OTICNBHBIX TEM, JOMYCKAaeT HETOYHOCTH, HEIOCTATOYHO IPaBWIbHBIE (DOPMYITHPOBKH,
HapyliaeT IOCIEA0BaTEIbHOCTh H3JIO0XKEHHS MPOTrPaMMHOIO MaTepuajlia U HCIBITHIBAET
3aTPyJHEHHS B BBIIIOJIHCHUY IPAKTHUECKUX 3aTaHUM.
"HeynoB1eTBOPUTENBHO'" - €CIM CTYACHT HE 3HAeT 3HAYUTEIBHOM YacTH MPOrpaMMHOTO
MaTepuana, JOMYCKaeT CepbE3HBIE OMIMOKH, ¢ OOJBIIMMU 3aTPYJHCHUSMH  BBITOJHSET
MIPaKTUYECKHE 3a/1aHUs.

Kaxxnoe 3ananue 3x3aMeHallMOHHOTO OUjIeTa OLIEHUBAETCs OTAEIbHO. OO1Iel OLIeHKO!
SBJIETCS CpeJJHEE 3HAUCHHE, OKPYTIEHHOE /10 11eJIOT0 3HAYCHHUS.

KoMITIeKThI 9K3aMEHAIIMOHHBIX OMJIETOB BKIIFOUAET IO Kaxaomy pazaeny 25-30
OWIETOB (XpaHSTCS B IIEHTPE MAaTEMAaTHYECKOTO 0Opa30BaHMs).

TunoBbie BADUAHTHI OMJIETOB NMPHJIATAIOTCS.

MUHUCTEPCTBO OBPA30BAHMS 1 HAYKU POCCUMCKOM ®EJIEPAITN
OEJIEPAJIBHOE I'OCYJAPCTBEHHOE BIOJIKETHOE OBPA3OBATEJIBHOE YUPEXJIEHUE

. BBICHIEI'O OBPA3OBAHI/‘IJH
«MOCKOBCKHUUA HOJIHTEXHI&I‘IECKI/II/I YHUBEPCUTET»
(MOCKOBCKHWU ITOJIMTEX)
®akynbTeT 0a30BBIX KOMIIETECHIINH, Kadenpa «MaremaTuka»

JucnmmumHa  «Pa3paboTka HHTEIIEKTyalbHBIX CHCTEM YIIPABIECHHS OCCIIMIIOTHOTO TPAHCIIOPTA)
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIN BUJIET

=

[TepBooOpazHas, HeolpeaeaeHHBIA HHTerpall. Ta0IHuia OCHOBHBIX HHTETPAJIOB.
2. OcCHOBHBIC TIOHATUS TEOPUH OOBIKHOBEHHBIX AU(GdEepeHINaTbHbIX YpPaBHEHUN TEPBOTO
MOPSIIKA.
dx
Beruucnuts HEon HHBIN UHTET .[ :
cI eornpeene erpan J g 5y

4. VYxakuTe, KAKOW M3 HECOOCTBEHHBIX MHTETPAJIOB SABJIAETCS CXOIAIIUMCS
J'»\/ xdx, J'x‘3dx, J'\/ x>dx
1 1 1

& (1)'n
5. YcTraHOBHTE CXOIUMOCTBH psijia: Z 2 .
mn +n-3

KoMiuiekT TecTOBBIX 3a1aHNi U KOHTPOJIbHBbIX padot(T, PI'P)

10 JTUCHUIIJIMHE Paspa60T1<a HNHTCIIJICKTYAJIbHBIX CUCTEM YIIPABJICHUA OEeCIMIOTHOTO TpaHCIIopTa
(HaMMEHOBaHME AUCLUILIHHBI)

ITo unTerpanam
BoerunciauTh HeonpeaeJaeHHbIe HHTErPaJibl

dx —X X dx
L vk 2 0xe27dx 3. Jetcosxdx 4. [ 5 ——o 5.[xCOs3xdx
dx x—1 X+1 dx sin® x
dx dx [ dx
6.0 i et T haraz™ 8 a3 9 i aeaing 10 T oostx
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Beruucants OMpPEACTCHHBbIC NHTEIPAJIbI
76 1 dx 1 Doodx

3sin? x cos xdx — X —1)e*dx X _ 9
L TR I N TR TN
2
dx 10, [V4-x*dx
0

o
o
>

1
I1+x i *I“ dx }x +2X 4 Jf x°
6. . arctgx TaEx+5? 8 %5 V1+x?

Heco6cTBeHHBbIE HHTETPaJIbl
1. Vkaxure, Kakoil 13 HECOOCTBEHHBIX UHTEIPAJIOB SIBJIAETCS CXOAIINUMCS

[xdx, [xdx, J/x°dx _
1 1 1

o dx
2. BeluMcnuTh MHTETpall, yCTAHOBUTD €0 CXOJUMOCTb MJIM PACXOAUMOCTh f 1

3. BbruncauTb UHTErpas, yCTaHOBUTh €r0 CXOJAUMOCTb MJIM PacXOJUMOCTh j In xdx
1

a dx
4 BLI‘H/ICJ'II/ITB HCCO6CTB6HHLII/I I/IHTeraJ'I .[ / YCTaHOBI/ITB €ro CXoauMoOCTh Ujin

PaCXoaJuMOCTh.

dx

5. BeIYMCIUTh HECOOCTBEHHDIH HHTCIrpall J. 2 , YCTAHOBUTDH €T0 CXOOUMOCTD WJIN

PacxoauMOCTb.

dx
1 Berauciaute HeCO6CTBCHHBII/I HHTCTpal I 3, YCTaHOBI/ITB €ro CXoauMoCTh Ujiin

pacxoaumMocCThb.

Kommuiekt Bonpocos (YO)
HUHTET'PAJIBHOE UCUYUUCJIIEHUE

[TepBooOpasnas, HeonpeaeeHHbIH nHTerpal. Tabauiia OCHOBHBIX HHTETPAJIOB.

3aMeHa IEpeMEHHON U MHTETPUPOBAHME I10 YACTSAM B HEOIIPEIEICHHOM UHTETpalle.

HNHuTterpupoBanue ¢ moMoIIbio MOABEACHUS 01 3HaK AuddepeHimana.

WHuTerpupoBanue palMoHaIbHBIX JpOOEH.

WNHuTerpupoBanne 1o 4acTsIM U 3aME€Ha IEPEMEHHOM B OIPe/Ie]IEHHOM UHTETpaje.

WHTerpupoBanue TPUrOHOMETPUUYECKUX (DYHKIIMHA, OCHOBHBIE IPUEMBI.

WHuTerpupoBanne uppaoHaIbHbIX QYHKIIUH.

YHuBepcanpHas TPUTOHOMETpPUYECKas! IOJACTAHOBKA.

OnpenenenHblil UHTErpai u ero coiictBa. @opmyna Hetotona — JleitOHuna.

10. [TpunoxeHus onpeneIeHHOro HHTErpaia K peleHHI0 FTeOMETPUUECKUX U (PU3NUECKUX 3a/1a4.

11. BerurcrieHue mioma el ¢ TOMOIIBIO ONPEETICHHOTO0 HHTETpaa.

12. Beruucnienue miomaay U JJIMHBI KPUBOH, 3aJaHHON ypaBHEHUsIMH B TapaMeTpUIecKoit hopme.

13. BeruunciieHue miomna M KpuBOJIMHEHHOTO CEKTOpa B IMOJIIPHBIX KOOPAWHATAX.

14. Beruucnenue miom@aaeid B MPSIMOYTOJbHBIX M TOJIIPHBIX KOOPAMHATAX C IOMOIIBIO OIpe-
JIEJICHHOTO MHTETpaa.

15. Beruuciienue JUIMHBL JYTH € TIOMOIIBIO OMPEeIEHHOTO HHTErpaia.

16. Berauciienue [UIMHBI JYTH KPUBOM, 331aHHON TTapaMEeTPHYECKH.

17.  Boruncnenue o6bema Tena BpaleHHs ¢ TOMOLIbIO ONPEIeIEHHOI0 HHTErpaa.

18. BerunciieHue mIona M MoBEpXHOCTH Tela BPAICHHUS.

©CoNo~WNE
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19. HecoOcTBeHHBIE HHTETPAJIBI TIEPBOTO U BTOPOTO THIA. [IOHATHS CXOMMOCTH U PACXOUMOCTH
HECOOCTBEHHOTO MHTErpaJa.
20. HecoOGcTBEeHHBIE MHTETPAIBI OT Pa3pPBIBHBIX (PYHKITHIA.

PSIJIBI

=

. Hucnosble nosoxkutenbHbie psaasl. [loHsTHE CyMMBI 6eckoHeuHOTo paga. Cxonasmecs u
pacxosiuecs psaasbl.

. HeobGxoaumslii mpu3HaK CXOAUMOCTH, TEOPEMBI CPAaBHEHMUSI.

. Ilpuznaku Jlanam6epa u Komm, nHTErpaIbHBINA TPU3HAK.

. 3HaKOIMEepEeMEeHHBIC Psibl, A0COIIOTHAS U YCTIOBHASI CXOIUMOCTb.

. Teopema JleitOHuMIIa O CXOAUMOCTH 3HAKOYEPEAYIOIIUXCSI PSAIOB.

. OyHKUMOHAIBHBIE PSA/bl, PABHOMEPHAs CXOIMMOCTb, IpU3HaK Beliepmrpacca.

. Crenennsie psiibl, Teopema Abens, MHTEpBAI U PaInyC CXOJIUMOCTH CTEIIEHHOTO Psijia.

. Psap Teiinopa. YcnoBus paznoxumoctu GyHKIUY B psin Teiinopa.

9. Pasnoxxenue B pan Teitnopa HEKOTOPBIX PyHKIMN (TaOIUMYHBIE PA3TI0KEHU).

10. IIpumenenue psna Telinopa kK npuOIMKEHHBIM BBIUHUCICHUSIM.

11. [aiite onpeneneHrne OCHOBHONW TPUTOHOMETPUIECKOIN CUCTEMBI (DYHKITHIA.

12. 3anummre psan Oypbe 1715 GYHKIHA.

13. YcunoBus upuxie.

14. Chopmynupyiite Teopemy o pazioxumoctu ¢GyHkiuu B psag ypee.

W J o U w N

15. 3amummre pag Oypre Ust 4eTHBIX W HEYETHBIX (DYHKIHMNA C IEPHOAOM T=2m,

KoMiuiekT 3aqannii 11l BHITIOJTHEHUS
pacueTrHo-rpaduveckux pador (PI'P)

110 JZUCITUIIJINHEC Paspa60TKa HHTCIIJNICKTYAJIbHBIX CUCTEM YIIPABJICHUA OEeCOMIOTHOTO TPAHCIIOPTA
(HaMMEHOBaHME AUCLUILIIHHBI)

ITo unTerpanam
Heonpenenennslii H”HTErpasi
HaiiTu unTerpaJbl.

\/IQTX+3 sin 2x 5x +1 COS(Z 5\/’)
jcosx Icosx 3I2x\/F 4Imd 5J'

6_.[(1—3x)0055xdx 7. J'arctgzx/;dx 8__[e’*cosSxdx 9_Ilen(x+3)dx 10.

dx

J-cos(ln3x+4) i 11
BT .

[(2=x)Inxdx

12. [(X* +3x=1)3"dx 13, j3xsin2§dx 14, J(8x—3)cos%dx 15. f(\/?—Sx)sinxdx

95|nx+cosx _x -
J-arctg2x+xdx _[ ( X 19 J-x x* 4x +13x

x—1)*In? (x —1)dx
16. J.( ) In*(x-1) 1+ 4x3 (cosx—sinx (x-2)

2x3 —6X2 +Tx — 4 X3+ 2x% +2x+1
20. I 21. J

dx int 3 in2 2
2 x +1 x +x+2) 22. Ism 2xcos” 2xdx 3. Ism XC0S“3xdx 94

x+1

;de (o
(4-x*)3+x* 25. 13fx+4-5
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OnpeneneHHbI HHTErPaJ
1. Haiitu nmomanas GUrypsl, orpaHudeHHON rpadukaMu QyHKITHA.
2. Haiitu mmomaas GuUrypsl, orpaHUYCHHOMN JTUHUSMHU, 33IaHHBIMHA YPAaBHCHUSIMU B TIOJIIPHBIX
KOOpJMHATaX.
3. Haiitu o6beM Tena, 00pa3oBaHHOTO BpaeHneM Guryp. /s HedeTHBIX BApHAHTOB —
OTHOCUTENIbHO ocH 0X, JIIsl YeTHBIX BApUAHTOB — OTHOCUTENBHO ocH (Y.
4. BBIYHCITUTH AJTUHBI TyT KPUBBIX:
a) 3a/IaHHBIX YPAaBHEHUSIMU B IPSIMOYTOJILHOM cHCTEME KOOPAUHAT;
0) 3aJaHHBIX YpPaBHEHHUSIMH B MOJSPHBIX KOOPJAMHATAX — JUIS YETHBIX BAPUAHTOB,
YpaBHEHUSMHU B MapaMeTpuieckon hopme — JiJIsl HeUEeTHBIX BapUaHTOB.
5. BbruucauTs miomaau NoBepXHOCTH, 00pa30BaHHOM MPH BpallleHUU BOKPYT ocu 0X KpUBOIl.
6. BbruncianTh HECOOCTBEHHbBIE MHTETPAJIbl MIIM YCTAHOBUTH UX PACXOAUMOCTbD.
7. PemuTh 3a1a4y ¢ U3NYECKUM COJCPIKAHUEM.
VYcnoBus 3amau

1) y=x12, y=1/(1+x?) 2) r=sin‘p 3) X' =2y, y=[x

4a) y=e* 0<x<In5 46) r=3Q-sinp) —-x/2<p<-7/6
o0 dx 1 )

5) y=1/x, 3<x<4 6) {(2x—1)\/7—1’ £X|n xdx

7) OnpHOpOHBIH cTepKeHb AauHOM 21 uMeer maccy M, MaTepuaibHas TOYKa MAacChl M
pacnosoeHa Ha CepeIMHHOM MEPIEHANKYIISPE K CTEPKHIO Ha paccTosiHUM B ot ero cepeaunst. C
KaKOM CUJION CTepKEHb MPUTATUBAET TOUKY?

Psann1
I/ICCJ'ICI[OBaTB Ha CXOAUMOCTD pAJbl
sinn » 1—sinn = nN-—3 ©N+5 © 5\"
- - - - n+3l 2
LE= 25 w1 3Ewiwr Aas o SR (7)
x M = (2n+1)" = 4n* -3 < In®3n & 10
>
6. 2 -1(5n+4j D8 Zuis 9 & 0 W EEymi (e
BriscHUTB, CXOAUTCS JI1 a0COIFOTHO, YCIIOBHO WIJIH PACXOIUTCS PSiIT
2 (_l)n& n
D — 2 (-1 D"(n+2 o (=" 2 (D"
1. n=1( 3 ' 2_2—3 .3 ZM 4. Q’ 5. Z:‘—z .
S| (0+D) (6N +2) 6" “~ Bn =14/3n2 +1

ril(_l)n(Znn—lJ '

3. Haiitu HHTCPBAJI CXOAUMOCTHU psAda U UCCIICAOBATH €TI0 IMOBCACHUEC Ha KOHIIAX UHTCPBAJIa

$_n (X "
CXOJIMMOCTH Zni1l2 ) -
. 1
4. Paznoxuts B psia Teilnopa mo creneHsM X QyHKIHIO f(x)= Y2 _By 16 * MCTONB3YA

TOTOBOC PAa3JIOKCHHUC.

5. Pasnosuts B pax Teitnopa no crenenam X =7/2) gyuxumo T (X) =C0sx
HICIIONb3Ysl TOTOBOE PA3JIOKEHHE.

6. Pa3noxuth QpyHKINIO
0 mpm -3<x<0
y=<2x/3 mpu 0<x<3/2
0 mpu3/2<x<3
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B psan Oypre:
- TIOCTPOUTH TpadUK 3aJaHHON QYHKIIUU HA OTPE3Ke e€ OmpeecHus;
BBIUUCIIUTH KO3 duientsl e€ psaa Oypoe;
3anucath psa Oypbe A 3a1aHHON QYHKINU;
IOCTPOUTH I'pauk NoaydeHHoro psia Oypbe Ha OTpe3Ke olpeiesIeHus 3alaHHON QYHKINY.

Kpurepun onenkmn:

- OLEHKAa «3a4YTE€HO» BBICTABIIAETCS CTYIEHTY, €CIM OH peryjsipHO B TEUEHHE ceMecTpa
IIPEICTABIIsUl PEUICHUs 3a/1ad, BBINOJIHWI IOJHOCTBIO BCE 3aJaHus M UX 3alIUTWI, OTBETHB Ha
BOIPOCHI ITpENoiaBaTes;

- OLICHKA «HE 3auTEHO» BBICTABJISETCS CTYIEHTY, €CIIM OH HEPEryJsIpHO B TEUEHUE CEMECTpa
IPEJCTaBIsUl PELICHUs 3a]ad, BBITOJHWI 33JaHHUs HE IOJHOCTbIO MM BOOOIIE HE MpEeACTaBIIsLI
paboTBhl Ha TMPOBEPKY, [OIYCKAET CYIIECTBEHHbIE HETOYHOCTH B OTBETaX Ha BOIPOCHI
IpernoiaBaTeds.
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