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1. IIEJIU 1 3AJJAYH OCBOEHUA AUCHOUIIJIMHBI (MOAYJIA)

1.1. lesb ocBOeHUS AMCLUIINHBI (MOAYJISA)

Llenpi0 OCBOCHMS TUCHUIUIMHBI «BcTpanBaeMble CHCTEMBI» SIBISIETCS MOJATOTOBKA CTYAEHTOB K
BBINTOJIHEHUIO MPO(ECCHOHANBHBIX 3a/1ad B paMKax TPYMOBOH IEATEIBHOCTH MO NpodecCHOHATBEHOMY
crangapty 06.001 «IIporpamMuct» B pamkax o0000meHHONH TpynoBor ¢yaknun «HTErpamus
IPOTrPaMMHBIX MOAYJEH 1 KOMIIOHEHT U BepU(HKAIS BBITYCKOB ITPOrPAMMHOTI0 MPOAYKTa» U 00ydeHne
CTyeHTOB 0a30BBIM NMPUHIMIIAM (YHKIIMOHUPOBAHHUS U METOJAM Pa3padOTKU BCTPAMBAEMBIX CHCTEM
peaTbHOrO0 BPEMEHM, HAaBBIKAM pPa3pabOTKM NPWIOKEHWH B ONEPAIMOHHBIX CHCTEMaxX PEaJbHOTO
BpPEMEHHU.

1.2. 3aja4M 0CBOE€HUS AUCLUIIMHBbI (MOAYJIA)

- W3y4Y€HUE CTYJACHTAMHU amMapaTHBIX U MPOTPAMMHBIX APXUTEKTYpP BCTPAMBAEMBIX CHCTEM;
OCBOEHUE MPUHIHUIIOB pa3pabOTKU U OTIAJAKH MPOTPAMMHOI0 00ECIICUECHHUS.
- OCBOEHHUE MIPUHIUIIOB Pa3pabOTKH U OTJIAJAKH IPOrPAMMHOTO 00eCIIeYeHUsI.

2. MECTO JUCHUIIJIMHEI (MOAYJIAA) B CTPYKTYPE OBPA3OBATEJ/ILHOM
ITPOI'PAMMBI

JucuuiuimHa «BcTpanBaeMble CHCTEMBD» OTHOCUTCS K 4YacTd, (OPMHUPYEMOH y4acTHUKaMU
obpaszoBarenbHbIX oTHOIICHUH OIT BO.

JucuuiuinHa 0asupyercss Ha CIenyrInuxX aucuuiuimHax: «Teopust rpadoB U MaTeMaTH4ecKas
noruka», «JluckpeTHas MaTemaruka», «Apxurektypa DBM, cucteMHOE mMporpaMMHOE OOECIICUCHHEY,
«[IporpammHBbIe U anmapaTHbie CpelcTBa HHPOpMATUKY, «ONepalnoOHHbIC CUCTEMBI U ceTH DBMy.

PGSYJ'II)TaTI)I O6yq€HI/I${, MOJIYYCHHBIC IPHU OCBOCHHUHU AVCIUIIIINHBI, HCO6XOI[I/IMBI IIPpH BBIITOJTHCHHUHU
BBIIYCKHOW KBaTH()HUKAIIMOHHON PabOTHI.

PaGouass mporpamma JuCHMIUIMHBI «BcTpamBaeMble CHCTEMBD» IS HMHBAJIHIOB W JIUI[ C
OTrpaHMYEHHBIMU BO3MOKHOCTSIMH 3/10pOBbsI pa3zpadaThIBaeTCd MHAUBUAYAIBHO C YIETOM OCOOEHHOCTEH
MCUXO(HU3UUECKOTO PA3BUTHS, HWHIUBUAYAIbHBIX BO3MOXKHOCTEH W COCTOSHHS 3/I0POBbSI TaKHUX
oOydJaronmxcs.

3. KOMIIETEHIIUH OBYYAIOLIETr0CA, #OPMHUPYEMBIE B PE3YJIbTATE
OCBOEHUA JUCLHHUIIJIMHBI (MOAYJIA)

[Tporiecc m3yueHHs] TUCHMIUIMHBI «BcCTpamBaemble CHUCTEMbD» HalpaBieH Ha (OPMHPOBAHUE
anemeHToB TpodeccrnonanbHor kommeTreHIuu [IKC-5 B cootBerctBum ¢ OIl BO mo HampaBieHuto
nonarotoBku 01.03.04 «IIpukiagHas MaTeMaTUKay.

Tabnuma 3.1 — ®opmMupoBaHUE KOMITETSHIIUHA TUCITATIITHHAMHA

Kox xommereHmy / HaNMEHOBaHHE CemecTps! (OPMHUPOBAHUS TUCIATIIIHEI

JICHIUTUTAH, (POpMUPYIOIINX Komnerenmmu 6epyrest 3 Y11 o HanpaBIeHHIO TOTOTOBKY 0aKajiaBpa

KOMIIETEHIIMIO COBMECTHO 1 | 2 | 3 | 4 | 5 | 6 | 7 | 8

MKC-5
OcHoBbI MOZIenTpOBanus B Matlab v
TIpOeKTHO-TeXHOJIOrHuecKas MPaKTHKA 4
Hayu4no-uccnenoBarenbckas pabora v
IIporpammupoBanue anst UuTepaer 4
BcerpanBaemsble cuctembl v
[IpenauniuoMHas npakTuka (4
Brmonnenwne u 3amura BKP v




[lepedyeHp muaHUpyeMBIX pe3yiabTaTOB OOydeHHs IO AMCHUIUIMHE «BcTpamBaemble CHUCTEMBI»,
COOTHECEHHBIX C ITAaHUPYEMBIMH pe3ynbTaTamu ocBoenus Oll, mpencrasnen B Tabdm. 3.2.

Tabmuua 3.2 — [lepedeHs mIaHUpyeMbIX PE3YJIBTATOB 00y4EHHsI 110 JUCLUIUINHE, COOTHECEHHBIX C IUIAHUPYEMBIMU

esynbTatamu ocBoeHus Ol

Kon Kon n HanmeHoBanue
1 HAUMEHOBaHKE UHIUKATOpa TOCTHKCHUS [TnanupyemMbie pe3yabTaThl 00YYCHHUS IO JUCIHUILIIHE
KOMIIETEHIIUN KOMIIETEHIIUN
TIKC-5 UIIKC-5.2. 3HaThb: YMern: Baagern:
CriocoOeH BBIONHATE | Pa3pabartkiBaet u - anmapaTHy U - KOMITWJIAPOBATh - IPUHITUIIAMHA
OTJaJIKy HAYKOEMKOT0 | TeCTHPYET MPUKIATHOE H | IPOTPAMMHYIO [I0JIb30BATENILCKOE MPOCKTHPOBAHUS U
MPOTPaAaMMHOTO CHUCTEMHOE TIPOTPAMMHOE | apXUTCKTYpPY MPHIOKECHUE IS pa3paboTku
obecrieueHus obecneyeHue. BCTPaUBacMBbIX BCTPaUBaeMbIX BCTPanBaeMBbIX
CHCTEM; CHCTEM; CHCTEM;
- pacTpoCTpaHEeHHBIE | - OTJIAXXUBATh paboTy | - MPHUHIUIIAMHA
TIPOTOKOJIBI MM0JIb30BATEILCKUX OTHAIKH
KOMMYHHUKAIIHOHHBIX | TPUIOKESHUH MIPOTPaMMHOTO
HHTEPQEHCOB; BCTPaUBacMbIX obecrieueHus,
- COBPEMCHHBIC CHCTEM,; WCIIOJIB3YEMOTO BO
TIPUHITHITBI - MPOEKTHUPOBATH BCTPanuBaCMBbIX
MOCTPOCHHS CUCTEM | AJITOPUTMBI CHCTEMAX.
yIpaBiieHus Ha 0a3e | ympaBiIeHUs
BCTPanuBaCMBbIX JUCKPETHBIMH U
CHCTEM. HETPEPHIBHBIMH
CHCTEMAaMH.

4. CTPYKTYPA U COAEPXXAHUE JUCLHUIIJIMHBI (MOAYJIA)

4.1 PacnpejaejieHWe TPYAOEMKOCTH JUCIMILIMHBI
ceMecTpaM

nmo BHAAM pa60T mno

OO61mas TpyA0eMKOCTh AUCHMILIMHBI cocTaBisieT 4 3ad. ea. uian 144 yaca, pacnpezneneHue 4acoB
10 BUJjaM paboT IO ceMecTpaM MpeAcTaBiIeHo B Tadbaule 4.1.

Tabmuua 4.1 — PacnpeneneHue TpyAOEMKOCTH IUCHMIUIMHBI 1O BHJAaM pabOT MO CeMecTpaMm s
CTYJICHTOB OYHOI opMBbl 00yUEHHUS

TpynoeMKocTs B 4ac
Bun yue6HOI paboTh Bcero B T.4. mo cemectpam
4ac. 8 cemectp
C MCIOJIb30BAHUEM 3JIEMEHTOB JICKTPOHHOTO
®dopmat u3ydeHus AUCIUIUINHBI
00yUeHHS
O0u1as TPY10eMKOCTh JUCIHUIUIMHBI 110 y4eOHOMY IIaHy 144 144
1. KonrakTHas pa6ora: 72 72
1.1. AynuropHasi padoTa, B TOM 4HCJIe: 68 68
3aHATH JeKIMOHHOTO THna (JI) 32 32
3aHsATHS ceMuHapckoro tuna (13 — cemuHapsl, npakTHyeckue
3aHATHUS U AP.)
nabopatopusie pabots (JIP) 36 36
1.2. BHeayauTopHasi, B TOM YHUcJIe 4 4
Kypcosas pabora (mpoekT) (KP/KII) (koHCynbTamms, 3amura)
TEKYUIUI KOHTPOJIb, KOHCYJITAllMU [0 AUCLHUILIMHE 4 4
KOHTaKTHas paboTa Ha mpoMexxyTogHoM KoHTpoe (KPA)
2. CamocrosTesbHas padora (CPC) 72 72
pedepar/scce (MOATOTOBKA)
pacuérHo-rpaduueckas padora (PI'P) (moaroToska)
KOHTpOJIbHAsI paboTa
kypcoBas pabota/mpoext (KP/KIT) (moarotoBka)
CaMOCTOATENBHOE U3yUICHUE PA3EIOB, CAMOIIOATOTOBKA (1IpopaboTka
Y TIOBTOPEHUE JIEKIIHOHHOTO MaTepuaga u MaTeprana yieOHUKOB U 60 60
y4eOHBIX TTOCOOMIA, TOJATOTOBKA K JJA0OPATOPHBIM U TIPAKTHICCKIM
3aHATHAM, KOJUIOKBHYM U T.J.)
IToaroToBka K 3k3aMeHy (KOHTPOJIb)™*
IoaroroBka K 3adery / 3a4€Ty ¢ OLEHKOM (KOHTPOJIb) 12 12




4.2 CoaeprxaHMe JUCHHUILIMHBI, CTPYKTYPUPOBaHHOE MO pa3jesiaM, TeMaM

Tabnuma 4.2 — CogepxaHue TUCIUIUIMHBL, CTPYKTYPHUPOBAHHOE 110 TEMaM, ISl CTYJACHTOB OYHOUN (OPMBI

o0yJeHus

IInanupyemsie
(KOHTpO/IHPYEMbIe)
pe3yabTaThl
ocpoenns: ko1 YK;
OIIK; IIK u
HHIHKATOPBI
JAOCTHKEHHUS
KOMIIeTeHI U

HaumenoBanmue pa3jienon, TeM

Buabl yue0Hol padoThI

(4ac)

KonTakTHast

padorta

Jlekuuu

JlaGopaTopHbie
DA0OTBI
IIpakTH4eckue
3aHATHS

CamocTosiTeTbHAs
padoTa cTy1eHTOB

Bug CPC

8 cemectp

ITIKC-5
HIIKC-5.2

Paznesn 1. AnmapaTHo-mporpaMMHbIe apXUTEKTYPbl BCTPAUBAEMbIX CHCTEM

Tema 1.1 BcrpauBaemble CUCTEMBI

Tema 1.2 AnmnaparHble apXUTEKTYPbl BCTPAUBAEMBIX
cHCTeM

Tema 1.3 IIporpamMMmHbIE apXUTEKTYpPbl BCTPAUBAEMBIX
cHcTeM

Tema 1.4 KpoccrmatdopmeHHas pa3padoTka
MIPOTrPaMMHOTO 00ECIEUCHHsI AL BCTPAHBACMBbIX CHCTEM

16

10

IToxroroBska x
JIEKLIASIM
[6.1.1], [6.1.2]

JlabopaTopnas padora Nel. Co3manue mpoekra B Keil
MDK-ARM s STM32F4DISCOVERY

JlabopaTopnas padota Ne2. TloToku ympaBieHUs B
omnepaloHHol cucreme peanbHoro Bpemenu Keil RTX

JlabopaTopnas pabota Ne3. CpeacTBa CHHXPOHHU3AIMH B
omnepaloHHol cucreme peanbHoro Bpemenu Keil RTX

JlaGopatopnast pabota Ne4.  Peanmzariusi MaTeMaTHYECKUX
BBIYMCJIEHUH B MHOTOIIOTOYHOW ONIEPAIIMOHHON cCHUCTEME
peanbHoro Bpemenu Keil RTX

15

IToxroroska x
ma00paTOPHBIM
3aHATUSM

[6.1.1], [6.1.2],
[6.2.1], [6.3.1]

Hroro no 1 pa3zgeny

16

25

Pazpen 2. Cucrembl peajibHOT0 BpeMeHH

Tema 2.1 Cucremsl pealbHOTO BpeMEHH (ITOTOKH
yTIpaBJICHUs])

Tema 2.2 CucreMsl peaJbHOTO BpeMeHH (0OBEKTHI
CHHXPOHH3AIIHN)

Tema 2.3  Otiagka IporpaMMHOTO 00€CTICYeHHSI
BCTPAMBAEMBbIX CUCTEM

Tema 2.4 KoMMyHUKaIMoOHHBIE HHTEpEHCH

16

15

ITonroroBska k
JIEKLIUSM

[6.1.1], [6.1.2]

Jlaboparopras padorta NeS. MHdopmannonHoe
B3aMMO/IEHCTBUE 0 KOMMYHHUKAIIMOHHOMY HHTEp(ericam
RS-232 u Ethernet

JlaGoparopnas pabota Ne6. AHanoroBo-nudpoBsie u
nnpo-aHAIOTOBEIe Mpeobdpa3oBaTeny (ynpaBieHUe
HEOPEPBIBHBIMU COCTOSHUAMMN BCTPANBACMBIX CI/ICTCM)

JlaGopatopnast padota Ne7. VYmpapieHHe MaroBbIM
JBHTATEIIEM

JlaGoparopnas padota Ne§. Peanmzarnusi cepBepHOi 4acTn
cucreMbl cbopa nanubix nox ymnpasieaunem OC Windows
MIEPCOHATBHOTO KOMIBIOTEPA

JlabopaTopnas padota Ne9. Peanuzanus KIMCHTCKOI YacTh
cucTeMbl coopa JaHHBIX oA ynpasieHueM Keil RTX
otagounoro monyist STM32F4DISCOVERY

20

IToaroToBka Kk
m1a00paTOPHBIM
3aHATUAM

[6.1.1], [6.1.2],
[6.2.1], [6.3.1]

Hroro no 2 pasneay

16

20

35

HUTOI'O no aucuuniuHe

32

36

60




HCHOJ’IBSyeMHe AKTUBHBIC 1 MHTCPAKTUBHBIC TCXHOJIOTHU ITPUBCCHEBI B Ta6J'II/IHe 4.3,

Tabnuma 4.3 - Micniosib3yemble aKTUBHBIE M HHTEPAKTUBHBIE 00pa30BaTeIbHbIC TEXHOJIOTHU

Bup 3ansrtuii HanMeHoBaHMe HUCIIONIb3YEeMbIX aKTUBHBIX U MHTCPAKTUBHBIX
00pa30oBaTeNIbHBIX TEXHOJIOTHI
Jlexumn TexHonorus pa3BUTHs KPUTHUECKOTO MBIIIICHUS
JIucKyCcCHOHHBIE TEXHOJIOTHHI
JIaGopartopHbie paboThI TexHonorus pa3BUTHs KPUTHUECKOTO MBIIIICHUS

JIMCKyCCHOHHBIE TEXHOJIOTMHU

TecToBble TEXHOTOTUU

TexHosornu paboThl B MaJIbIX IpyMIax

TexHon0rus KOMIEKTUBHON paboThI
WubopMannoHHO-KOMMYHUKALIMOHHBIE TEXHOJIOTHH

5. TEKYIIH KOHTPOJIb YCIEBAEMOCTHU U IPOMEXXYTOYHAS ATTECTALIUA
[10 U'TOT'AM OCBOEHHUA AUCHUIIJIMHBI (MOAYJIA)

5.1. OnxcaHMe NMoKa3areJjen U KPpUTEpHUEB KOHTPOJIA YCNI€BA€EMOCTH, OIIHCAHHUE
IIKaJI Ol€éHUBAHUA

Kputepun ouneHuBaHusi pe3ysibTaToB OOYYEHHsSI M MPOLELYpbl OLEHUBAaHUS KOMIIETEHLUH,
(dbopMHUpyEeMBIX B paMKaxX JaHHOM TUCLUIUIMHBL, IPUBOAATCS B Tabi. 5.4.

OueHoYHBIE TPOLEAYPHl B paMKax TEKYIIETO KOHTPOJISI TIPOBOJSTCSA MperojaBaTeiemM
aucuuIuIiHbl. Ha Jekuusx oOLeHUBaeTcs aKTUBHOCTh Y4YacTHsl B JMCKYCCHOHHBIX OOCYXIEHUSX.
JlaGoparopHble 3aHATUS HPOBOAATCS B (OpME BBIIOJHEHUS WHAMBUAYAJIbHbIX 3amaHuil. I[lpu
BBINOJIHEHUH WHMBHIyaJbHOIO JIaOOPATOPHOTO 3aJaHMs IPerojaBaTelieM OLEHUBAETCs KayecTBO
BBIITOJITHCHHOI'O 3aJaHuA, CPOK €ro BBIIIOJHCHHA, KAa4€CTBO U CPOK O(l)OpMJ'IeHI/HI OT4Y€Ta, OTBCTHI Ha
BOIPOCHI MTPETIO1aBaTels.

Ornucanne mokasarejel U KpUTEpUeB KOHTPOJISI YCIIEBAEMOCTH, OMMCAHUE IIKAJl OIEHWBAHHS Ha
JTarne TeKyllel aTTecTalluy npeAcTaBieHsl B Tabm. 5.1.

[TpomexyTouHast aTTecTaius IPOBOIUTCS B (hOpMeE 3a4eTa C OLIEHKOM.

Onucanue mokasareseil ¥ KpUTEpUEB KOHTPOJIsSI YCIIEBAEMOCTH, ONUCAHUE ILIKAJ OLCHUBAHUS Ha
JTarne NpoMeKyTOYHOM aTTecTalluu NPeCTaBIEeHbI B Ta0I. 5.2.

B Tabnuue 5.3 mpexacraBieHa IKajga COOTBETCTBHMsI HaOpaHHBIX OaJlJIOB MO MPOMEXKYTOUHOM
aTTeCTalllU U OLICHOK Ha 3ayeTe MO AUCLUILINHE.




Taobnuua 5.1 — Onucadue rokasareieil U K

PUTCPUCB KOHTPOJIA YCIICBACMOCTH, OMMUCAHUC KA ONCHUBAHWA HA 3TAIIC TGKYH_ICI‘/JI aTTeCTaluu

Kox i Kox n Kputepuu u mkana oneHUBaHUS
HaMMEHOBAaHUE Dopma
HalMEHOBaHUE IToxa3arenu KOHTPOJIS yCIIEBaEMOCTU
KOMITETEHIHN WHIUKaTOpa 0 6ayoB 1 6anmos KOHTPOJIS
KOMIETEHINH
ITIKC-5 UIIKC-5.2. 3HaTh: Teoperuueckuil Marepuan He | TeopeTuueckuil MaTepual KonTtpons
Cnocoben PazpabarsiBaer u - anmapaTHYIO U IPOrPpaMMHYI0 apXUTEKTYpPY U3y4YeH UM U3y4eH U3Yy4eH. ydacTus B
BBINIOTHATH OTHAJKY | TECTHPYET MPHUKIATIHOE U BCTPaMBaEMBbIX CHUCTEM,; YaCTHUYHO. JUCKyCCHSIX Ha
HAYKOEMKOTO CHCTEMHOE NMPOTPAMMHOE | - paclpOCTPaHEHHBIE MPOTOKOIBI KOMMYHHKAIIMOHHBIX JEKIUAX
MIPOTPaMMHOTO obecmieueHwme. HHTEPQEHCOoB,;
obecrieueHus - COBPEMEHHBIE TIPHHITUITBI IOCTPOCHHUS CUCTEM
yIpaBieHus Ha 0a3e BCTPaHBaEMbIX CHCTEM.
Ymers: JlaGopaTopHsbIe 3a1aHNs HE JlabopaTopHsIe 3agaHus Kontpons
- KOMITWJIMPOBATH TOJI30BAaTEIILCKOE MPUIIOXKEHHUE /U | BBIOJHEHBI U BHITIONHEHB! | BBIIOJHEHBI TOJHOCTBHIO. BBINOJIHEHUS
BCTPaUBaEMbIX CHCTEM,; YaCTUYHO. 71a00paTOPHBIX
- OTJIAXKUBATh PabOTY MOJIb30BATEIBCKUX MPUIIOKCHUIH 3aJaHui

BCTPaUBACMBbIX CUCTEM;
- IPOEKTUPOBATh AJITOPUTMBI YIIPABJICHHUS
JIUCKPETHBIMU U HEIIPEPBIBHBIMU CUCTEMAMHM.

(cM. Tabm. 4.2)

Baagerb:

- IPUHIUTIIAMA TIPOCKTUPOBAHUS U pa3paboTKu
BCTPaUBaCMBIX CHCTEM;

- IPUHIUTIAMHA OTIaK{ TPOTPAMMHOT0 00CCTICUCHNS,
HCIIOJIE3YEMOT0 BO BCTPAUBACMBIX CHCTEMaX.

JlabopartopHrble 3aaaHus
BBITIOJIHEHB! HEKaYeCTBEHHO
W/WIH HE B CPOK.

JlabopaTopHbIe 3amaHus
BBITIOJTHEHBI KAYECTBEHHO U B
CPOK.

Kontpo:is
BBITIOJTHEHHS
nabopaTOPHBIX
3aJaHuN

(cm. Tabu. 4.2)




Tabmmma 5.2 — Onucanue rmokas3aTesinei 1 KpUTeprueB KOHTPOJIS YCIIeBAeMOCTH, OITMCAHUE TITKAJI OLICHUBAHUS Ha dTare MPOMEXYyTOYHOM aTTeCTalluH

(3a4er ¢ OIEHKOI

Kox i Kon u Kputepuu u mkana olleHUBaHUS
HaVMEHOBAHUE
HalMEHOBAHHE IToxa3aTenn KOHTPOIS YCIEBAEMOCTH dopma KOHTPOIS
HHANMKaTOpa 0 GamtoB 1 Gamn 2 bamma
KOMIIETEHINH
KOMIIETEHIIMU
IIKC-5 NIIKC-5.2. Pa3pabaTsiBacTt 3HaTh: TIpe/cTaBeH He TpecTasien OTser
Criocoben U TECTHPYET NPUKIAJHOE U - alnapaTHyO U IPOrpaMMHYIO apXUTEKTYPY OrtBeT Ha BOTPOC OMHBIH OTBET Ha pa3sBepHYTHI Ha TeOpeTHYECKHit
BBIIIOJIHATD CHUCTEMHOE IPOrPAMMHOE BCTpauBaEeMbIX CUCTEM; OTCYTCTBYCT BoTIpOC OTBET Ha BOTPOC Borpoc Gueta
OTIAIKY obecrieueHwe. - pacpoCTPaHEHHBIE TPOTOKOJIBI
HayKOEMKOTO KOMMYHHUKAIMOHHBIX HHTEP(EHCOB; IpescTapen e Ipescrasen OTBeTH
NIPOTPaMMHOTO - COBPEMEHHBIE IIPUHLIMIIBI IOCTPOEHUSA CUCTEM OrtBeT Ha BOTpOC OJHBIH OTBET Ha pasBepHyTHIt Ha JOTIOTHHTEIbHBIC
OTCYTCTBYET
obecreyeHus yIpaBJieHUs Ha 0a3e BCTPAaUBACMBIX CHCTEM. YTCTBY Bompoc OTBET Ha BOTPOC BOTPOCHI

YMmerThb:

- KOMITWJIMPOBATh MOJIb30BATEIHCKOE
npnnomeHHe JJIA BCTpaI/IBaeMbIX CUCTCM,

- OTJIAXKUBATh pabOTy MOIB30BATEIIBCKUX
TIPIIOKEHUI BCTPANBAaEMBIX CHCTEM;

- POEKTUPOBATH ANTOPUTMBI yIIPABICHHS
JUCKPETHBIMHI 1 HETIPEPHIBHBIMU CHCTEMaMHU.
Baangern:

- MPUHIUTIAMH IPOSKTUPOBAHUS U pa3paboTKu
BCTpaI/IBaeMI)IX CHUCTEM,

- HpI/IHHI/IHaMI/I OTJIAIKHN HpOIpaMMHOFO
obecrnedyeHusi, UCMOIb3YEMOTO BO
BCTpaI/IBaeMI)IX CUCTECMax.

3a,Z[aHI/IC HC pCIICHO

3ajaHue peeHo ¢
OIINOKaMK

3aaHue penieHo
BEpPHO

Pemenue 3amau
ouiera




Tabmuma 5.3 — CooTBeTCTBHME HAOPAHHBIX OAJIJIOB M OLICHKH 33 MMPOMEKYTOUYHYIO aTTECTAIIUIO

Banner 3a Texymryro Bbannel 3a TpOMEXKYTOUHYIO aTTECTALNIO
yCIIeBaeMOCTh * CyMMapHOE KOJTHYECTBO baibl 3a perieHue Ouenka
6amroB** 3amag**
0 0-1 0-1 «HEYIIOBIICTBOPHUTEIHEHOY
1 1 1 «YIOBJIETBOPUTEIHHO
1 1-2 1-2 «XOPOIIOY
1 2 2 COTIIUIHOY

*) Konuuecmeo 6ANIO6 paccHUmMbI8aemcs 6 coomseemcmeuu ¢ maoauyet 5. 1.
**) konuuecmaso O6ANN08 PACCUUMBIBAENCsL 8 COOMEemcmeuu ¢ maoauyei 5.2.

5.2. O1leHOYHbI€E CPEACTBA AJIA KOHTPOJISI OCBOEHUS AUCIUTINHBI

5.2.1 TunoBbie KOHTPOJIbHBbIC 3adHUA UJIK UHBIC MATE€pHAJIBbI, HGOﬁXO,Z[HMbIe
AJId OINEHKH 3HAHUH, YMeHPlﬁ, HABBbIKOB H (I/IJII/I) onbIiTa A€eATEJIBHOCTH B XO0J4€
TEKYyHIero KOHTpoJid ycneBaeMoCTH

Tunosble 3aJaHUA JIs1 JJa0OPATOPHBIX padoT

JlabopaTtopnass padora Nel. HasBanme: Coznanue mnpoekta B Keil MDK-ARM  nns
STM32F4DISCOVERY.

3ananue: Co3narp nporpammy B Keil UVision pis ynpasJieHHsi CeTOAMOAAMH OTJIAT0YHO#
miatel STM32FADISCOVERY (mocnemoBaTenbHO MEPEKITI0YAaTh CBETOIUOJBI IO YaCOBOW CTpENKe, a
IIPU HAXKUTHH MT0JIb30BATEIbCKON KHOIIKY CMEHUTh HAIlpaBlICHUE MEPEKITIOUEHUS ).

JlabopaTtopnass paGora Ne2 Haszpanme: IloToku ymnpaBieHUsS B ONEpAallMOHHOW CHCTEME
peanbHoro Bpemenu Keil RTX.

3aganue: Co3aarh aBa TaiiMepa, o0ecneYHBAIIIMX 3alyCK ABYX MOTOKOB C NEPHOAAMH
500mc u 1000mc.

Jladoparopnasi pa6ora Ne3 Haspanme: CpeacTBa CHHXpPOHH3AlUU B ONEPAIMOHHOM CHUCTEME
peanbHoro Bpemenu Keil RTX.

3aganue: Co3gaTh nporpamMmy /IJisi CHHXPOHM3AaIMU [BYX HMOTOKOB C HCHOJb30BaHHEM
cemadopos.

Jladoparopnasi paGora Ned Haspanme:  Peanuzanus MaTeMaTHYECKUX BBIYUCICHHN B
MHOTOITIOTOYHOM onepanroHHoi cucteme peanbHoro Bpemenu Keil RTX.

3aganue: Co3aaTh mNporpaMmy, peaju3ylIIyl0 MaTeMaTHYeCKHe BBIYHCJIECHHA C
JIaBaplieil TOYKOW B ABYX MOTOKAX (BHIYMCJIECHHMS JOJUKHbI MPUBOAUTH K HCKJIIOYUTEIbHBIM
CUTYalUsIM) U 00eCIIeYMBAOLLY 0 PErHCTPALMIO HCKJIYNTENbHBIX CUTYalUil.

Jlaboparopnass pabdora NeS HasBaume: NudopmanimonHoe B3auMOJICHCTBUE 110
KOMMYHHUKaIlMOHHOMY nHTepdericam RS-232 u Ethernet.

3aganme: Co3gaTh nporpamMmy, peanusyluyl npueM HHGOPMAIMOHHOIO MaKeTa IO
nporokoy UDP u Bbi1auy noJiydyeHHbIX JaHHBIX M0 KaHaiay RS-232.

JlaGopaTtopnas padora Ne6 HasBanume: AmnanoroBo-uudpoBsie U IUPPO-aHATIOTOBbIC
npeoOpaszoBaTeny.

3aganme: Co3aaTh MnporpaMmy, peajHu3ylOLIyl0 ounu(ppoBKY 3ByKa ¢ MHUKpPOdoHa
oraagounoii miaarel STM32F4DISCOVERY c¢ mocieayrwomieii Bblgaveil Mojgy4eHHbIX HAHHBIX HA
AUHAMMK.

JlaGoparopHnasi padora Ne7 HazBanue: YmnpaBieHUE IaroBbIM JBUTATEIIEM.

3aganmne: Co3aaTh NMpPOrpamMmy, peaju3yloUlyl0 YNpaBjeHHe IIATOBBIM [BUraTejleM IJsl
BpallleHUs C 32IaHHO YIJIOBOIl CKOPOCTHIO.

JlaGopaTopnas padora Ne8 Ha3panme: Peanuzanus cepBepHON 4acTH CHCTEMBI cOOpa JaHHBIX
o ynpasiaeareM OC Windows repcoHaabsHOr0 KOMITBIOTEPA.

3aganmne: Co3xaThb NporpaMmy, peajM3yIOIIYI0 CePBEPHYI0 YaCThb € HCHOJIb30BAHHEM
coxeroB OC Windows.




JladopaTopnasi padora Ne9 HazBanue: Peanuzanus KIMEHTCKOW YacTH CHCTEMBI cOOpa JaHHBIX
nox ynpasierueM Keil RTX otnagounoro moayns STM32F4DISCOVERY.

3ananme: Co31aTh NPOrpaMMy, peajim3ylIly0 KJIAMEHTCKYI0 YacTh HA OTJIAJ0YHOM IJjarTe
STM32F4DISCOVERY wu ob6ecnieunBatomiyto nepeaady Ha cepsep uapopmarmu ¢ AL

5.2.2 TunoBble KOHTPOJIbHbIE 33aJAHUA WJIM MHBIe MaTepHaJbl, HEO6X0AMMEbIe
AJI1 OLleHKM 3HAaHUW, YMEHHMH, HAaBbIKOB U (HM/IM) OmbITa B XOJAe NPOMEKYyTOYHOM
aTTeCcTalUM 110 JUCHUIIIMHE

Ilepeyenn BONPOCOB U 3aaHMii 1Jisi noaAroroBku Kk 3avery (IIKC-5 UIIKC-5.2):

1. Yro Ttakoe BcTpanBaemas cucreMa. OCHOBHBIE TUIIBI U BUJIbl BCTPAUBAEMbBIX CHCTEM.

2. OCHOBHbIE KOMIIOHEHTBI BCTpauBaeMol cuctembl. DYHKIMOHAIbHbBIE OJOKH M apXUTEKTYphl
TUIIOBBIX BCTPAUBAEMbIX CUCTEM.

3. OcoOeHHOCTH BCTpPaMBAaEMBIX CHCTEM. AHaIM3 CTOMMOCTH pa3paboTku IO m TexHm4eckoi
HOJJIEPIKKH.

4. Wcnonb3yeMble BUJbl TAMATH M HAKOMUTENEH JJIs1 BCTPAUBAEMBIX CUCTEM.

5. TIporpamMHBIe U anmapaTHbIe CPEACTBA IS IPOrPAMMHUPOBAHUS (IIIII-TTAMSITH.

6. Iloctpoenue sapa BcTpauBaeMoWl —onepauMOHHON cuctembl. OO030p  00s3arenbHON
(GYHKIIMOHATBHOW COCTABISIOLIEH.

7. IlporpammHoe oOecrieueHue [JIsi TMOCTPOCHUSI M pa3BEepThIBaHUA o0pa3a BCTpauBaeMOM
CHCTEMBI.

8. 0O0630p npuMeHseMbIX (aiIOBbIX CUCTEM JUIsl BCTPAUBAEMBIX CUCTEM.

9. TIpomecc nepBOHAYAILHON 3arPy3KH.

10. Cuctemsl peabHOTO BPEMEHHU U UX OCOOEHHOCTH.

11. Otnuune pa3pa®OTKH U NOAIEP’KKH BCTPAaUBaeMbIX CHCTEM OT cTaimoHapHbIx [1K.

12. O630p CymECTBYIOMIUX BCTPAMBAEMBIX CHCTEM.

13. Cet 1 IPOTOKOJIBI.

14. Ucnonb3oBanue USB u SD-kapT Ju1st XpaHeHHsI KOPHEBOM (haillioBO CUCTEMBI.

15. lludpo-ananoroseie U aHAIOTO-1IU(PPOBHIE TPEOOPA30BAHUS.

16. Bosmoxuoctu JTAG-oTmaguuka.

5.3. IIpoueaypa oneHMBaHUS Pe3y/IbTaTOB 06Y4eHHUs MO AMCIUIIMHE

[Tponienypa oueHuBaHus (OPMHUPYEMBIX B paMKax AMCHUUIUIMHBI KOMIETEHLUH (3JIEMEHTOB
KOMIIETEHIIHI1) COCTOUT M3 CIICTYIONINX ATAIIOB!

1. Texyuuii KOHTPOJb (ONMMCAaHUE MOKa3aTeIe U KpUTEPUEB KOHTPOJIS yCIIEBAeMOCTH, OIMCAHUE
IIKaJI OIICHUBAHUS Ha dTare TeKyIeH aTTecTalliy mpeCcTaBieHbl B Ta0. 5.1, 3aganus B . 5.2.1).

2. IIpomexxyTouHasi aTTecTaius (OMMcaHue MOKazaTesell U KPUTEPHEB KOHTPOJIS YCIIEBaEMOCTH,
OTIMCaHME MK OICHUBAHUS HA ATAIle MPOMEKYTOUHOW aTTECTAIMU MPECTABICHBI B Ta0M. 5.2, 3a1aHUs
B 1. 5.2.2).

Jns Bcero mepedHs (GOPMHUPYEMBIX KOMIIETECHIMH (DJIEMEHTOB KOMIIETEHIIMN) JAHCIUTUINHBI
MIPUBOIUTCS MPOLETypa OLEHKH Pe3ylibTaToB o0ydueHus (tadai. 5.4).
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Tabnuuet 5.4 — [Ipouenypa, KpUTeprH U METOJIbI OLIECHUBAHUS PE3Y/IHTATOB O0yUEHUs

[Inanupyemble pe3yabTaThl 00ydeHUs

Kpurepun onieHnBaHus pe3yIbTaTOB

1 xpuTepuii — OTCYTCTBUE

2 KpuTepHil — He TIOJIHOe

3 KpuUTepHii — Xopomree

4 KpuUTepHUil — OTINYHOE

MeToapl OLICHUBaHUS

YCBOCHHUS YCBOEGHHE
YCBOGHHE «XOPOLLIO» YCBOEHUE «OTIIHYHO»
«HEYJIOBJIETBOPUTEIILHO» «YAOBJIETBOPUTEIBHO»
TIKC-5
WIIKC-5.2
3HATDb: OTCyTCTBHE YCBOCHUS Henocratouno yBepeHHo Ha nocrarouHo BeICOKOM OTIUYHO MOHUMACT K VY4actue B 00CyXIeHUN

- aNmapaTHyro U NPOrPaMMHYIO apXHTEKTYPY
BCTPaNBaeMBIX CHCTEM;

- pacrpocTpaHeHHbIE TPOTOKOJIBI KOMMYHUKAIIMOHHBIX
uHTepeicoB;

- COBPECMCHHBIC NPUHIUIIBI TOCTPOCHUA CUCTEM
yIpaBJICHUs Ha 0a3e BCTPAUBAEMbIX CHCTEM.

3HAHMI

IIOHUMACT U MOXET
0OBSICHATH TIOJIYyYCHHBIC
3HaHUsA

YPOBHE ITOHUMAECT U MOXKET
00BSCHATH TOJIY4YCHHBIC
3HaHUs

MOXET OOBSICHATE
MOJYYCHHbIC 3HAHHUS,
JIEMOHCTPHUPYET
CaMOCTOSITEIBHYIO
MO3HABATEIbHYIO
JIEATENBHOCTD

JIUCKYCCHOHHBIX
MaTepUaoB Ha JICKIUAX
[IpomexyTounas
aTTeCcTaLys

YMern:

- KOMITHJIMPOBATH TTOJIE30BATEIECKOE TIPUIIOKEHUE IS
BCTPAaUBACMBIX CHCTEM;

- OTNIAXKUBATh PabOoTy MOIB30BATEIBCKUX TPHIIOKESHIH
BCTPAaUBACMBIX CHCTEM;

- IPOEKTUPOBATEL AJITOPUTMBEI YIIPABIICHUS
I[I/ICerTHI)IMI/I nu HenpepI)IBHI)IMI/I CUCTCMaMMU.

He nemoncrpupyer
yYMEHUs

He yBepenno
JIEMOHCTPUPYET YMEHHUS

JloctaTouHO yBEpEHHO
JIEMOHCTPUPYET YMEHUS

OTINYHO AEMOHCTPHPYET
YMEHHS

Bemonraenue JIb

Baanernb:

- IPUHIIMIIAMHA TIPOCKTUPOBAHUSI U pa3pabOTKu
BCTpaI/IBaeMLIX CUCTEM,

- MPUHIUTIIAMH OTJIAJIKA MTPOTPaMMHOTO OOecTieueHusl,
WCIIOJIb3YEMOTO BO BCTPAMBAEMBIX CUCTEMAX.

He nemoncrpupyer
HaBBIKH

He yBepenno
JEMOHCTPUPYET HaBBIKA

JlocTaTouHO yBEepeHHO
JIEMOHCTPUPYET HAaBBIKU

OTINYHO AEMOHCTPHUPYET
CaMOCTOSITENbHbIE HABBIKI

Brimmonuenue JIb




6. YYEBHO-METOAWYECKOE OBECIIEYEHHUE JUCHOHUIIJINHDbI

6.1 OcHOBHa# JiMTEpaTypa

6.1.1 I'ypos, B. B. Apxutekrypa Mukpomnpoieccopo : yuedHoe nocodbue / B. B. I'ypoB. — 3-¢
u3n. — Mocksa, CapatoB : UutepHer-Yuusepcurer Unpopmammonnsix Texnonoruit (MHTYUT), Ai
I[Iu Ap Menua, 2020. — 326 c. — ISBN 978-5-4497-0303-3. — Texkcr : snekrponHsii // Iudpooii
obpasoBatenbHbii pecypc IPR SMART : [caitr]. — URL: https://www.iprbookshop.ru/89419.html. —
Pexxum noctyna: A aBTOpU3Hp. MOJIb30BaTeNeH

6.1.2 ApPXHUTEKTYpHI U TOTMOJIOTHH MHOTOIPOIIECCOPHBIX BBIYUCIUTEIBHBIX CUCTEM : yUeOHHK / A.
B. bormanos, B. B. Kopxos, B. B. Mapees, E. H. CrankoBa. — 3-¢ m31. — Mocksa, CapaToB :
Wutepner-Yuusepcurer Unpopmanmonnsix Texnonoruit (MHTYUT), Aii [Tu Ap Menua, 2020. — 135
c. — ISBN 978-5-4497-0322-4. — Texkcrt : anexrponnbl // [{udposoit obpazoBarenbubiii pecype IPR
SMART : [caiit]. — URL: https://www.iprbookshop.ru/89420.html. — Pexxum mgoctyna: ajast aBTOpHU3UP.
0JIb30BaTeNei

6.2 /lonoJiIHMTE/IbHAA JIUTEpPATypa

6.2.1 IlpsiBueHko, A. O. ApPXUTEKTypa, OCHOBBI IMPOrPaMMHPOBaHUs W mpuMeHeHHs AVR-
MUKpOKOHTpoJuiepoB 1 ARM-mukpocuctem. Y.2 : yge6HOoe mocodue / A. O. IIpsiBuenko. — PocToB-Ha-
Hony, Taranpor : U3natensctBo FOxHOrO (henepanpHoro yuusepcuteta, 2020. — 246 ¢. — ISBN 978-5-
9275-3743-3 (u.2), 978-5-9275-3429-6. — Tekcr : anexrponHbii // Lludposoii 0OpazoBaTebHBIN pecypc
IPR SMART : [caiitr]. — URL: https://www.iprbookshop.ru/117148.html. — Pexum nocryma: s
ABTOPHU3UP. MOJb30BATEIICH.

6.3 METOZ[H‘IECKI/IC YKa3aHusl, pEKOMCHIAUHN U IPYIrue MaTepuajbl K 3aHATHAM

6.3.1 MeTtoauyeckne peKOMEHIAIMHM Al JTabOpaTOpHBIX pabdOT MO OCBOEHHUIO UCIUIUIMHBI

«BctpauBaembie cucrembl». PexomeHnnoBanbl 3acenanuem kadenpsl «llpuknannas marematuka» AN
HI'TY, npotokon Ned ot 29.04.2021 r.

7. UH®OPMALMOHHOE OBECIIEYEHHUE JUCIUIIJINHbI

7.1 IlepeyeHb pecypcoB HHGPOPMALMOHHO-TEJIEKOMMYHUKALLUOHHON CEeTH
«HTepHeT», HEOO0XOAUMBbIX JAJis1 OCBOEHMA AUCUUMIUVIMHBI (MOAyJ/isd), BKJIWYas
3JIEKTPOHHbIE 6MOG/IMOTEeYHbIEe U NHPOPMALLMOHHO-CIIPABOYHbIE€ CUCTEMBI

7.1.1 DnextpoHHO-OmMOMMoTeyHass cucrtemMa wusaarenbctBa «IPRbooks». Pexum mocryma:
www.iprbookshop.ru.

7.1.2 JeKTPpOHHO-O0UOJMOTeYHAass cucTeMa wu3aareabcrBa «Jlanb». Pe:xum gocryna:
https://e.lanbook.com.

8. OBPA3OBATEJIBHBIE PECYPCbI AJ14 UHBAJIMA0B U JIUL, C OB3

B Ttabmaume 8.1 ykazaH mepedeHb 0Opa3oBaTENbHBIX PECYpPCOB, HMMEIOIIUX  (HOpMBI,
alaTUPOBAHHBIE K OTPAaHUYCHUSM 370POBBS, 4 TAKXKE CBEICHUS O HAJIMYMUU CIIEIUATBHBIX TEXHUUECKUX
Cp€aACTB 06yquI/1$[ KOJUICKTUBHOT'O U HHAWBUAYAJIIBHOT'O ITOJIb30BAHUA.

Tabnuua 8.1 — O6pazoBarenbHbIe pecypchl i HHBaIUA0B U aui ¢ OB3

[Tepeyennr oOpa3oBaTEIbHBIX PECYPCOB, CaeneHus 0 HAIMYNH CIIENHAIBLHBIX TEXHUUECKUX
MPUCTIOCOOTICHHBIX JIJISI HCTIOJIH30BAHMS CpeNCTB 00yUEHHUs KOJIEKTUBHOTO ¥ HHIUBUyaTbHOTO
uHBamuaaMu 1 auramu ¢ OB3 OJIL30BAHUS
OBC «IPRbooks» Crennansaoe MoomwipHoe npunoxenne IPR BOOKS WV-Reader
BC «JTaHby CuHTEe3aTOp peur, KOTOPHIH BOCIIPOU3BOAUT TEKCTHI KHUT ¥ MEHIO
HaBUTalluu



http://www.iprbookshop.ru/

9. MATEPHUAJIBHO-TEXHUYECKOE OBECITEYEHHUE, HEOBXOAUMOE /i
OCYILIECTBJIEHNA OBPA3OBATEJ/IbBHOI'O ITPOLLECCA 11O AUCLUII/IMHE
(MOAYJII0)

VueOHBIC ayAWTOpPHH JJsl TPOBEACHUS 3aHATHH 10 JUCHUIUIMHE (MOJYJIIO), OCHAICHBI
000pYJOBaHUEM U TEXHUYECKUMH CPEJICTBAMH OOyUCHHS.

B tabmune 9.1 nepeuncneHsr:

- yueOHbIe ayaUTOPUM JJIsl MPOBEACHUS YYEOHBIX 3aHATHHA, OCHAIIEHHbIE O0OpYIOBaHHUEM U
TEXHUYECKHMU CPEJICTBAMU 00yUYEHNS;

- IOMELICHUS I CAaMOCTOSTEIbHON pabOThl 00yUaIOIIMXCsl, KOTOPBIE OCHAIIEHBI KOMIIBIOTEPHON
TEXHUKOH C BO3MOXHOCTBIO TOAKIIOUEHHS K ceTH «lMHTepHeT» W o0ecneueHneM J[ocTyna B
3JIEKTPOHHYIO0 HHPOPMALMOHHO-00pa3oBareibHyto cpeny AIIM HI'TY.

Tabnuua 9.1 — OcHaIEHHOCTh AYJUTOPUN U TOMEIICHUH JJIs MPOBEACHUS 3aHITHI U CAMOCTOSITEIBHOM
paboThI CTYIEHTOB M0 AUCHUIUIMHE (MOJYIIIO)

HaumenoBanue aygutopuii u o o
N N OCHAIIEHHOCTh ayAUTOPHUN U TIOMEIICHHUH JIUIsI IPOBEICHUS
MTOMEIICHUH /IS TPOBEACHUS 3aHATHHA U L .
N 3aHATUH U CAMOCTOSTEILHON pabOThI
CaMOCTOSITENIbHON pabOThI
320 — YuebHast MylnbTUMEIUNHAS 1. Jlocka MarHUTHO-MapKepHasi;2. MynbTUMEANITHBIN
ayuTOpus npoekrop BENQ); 3. Dkpan; 4. Komnbrorepst PC Intel®
r.Apzamac, yi. Kanununa, nom 19 Core™ i3-10100/256SSD/SRAM - 14 wit; 5. [TocagouHbix
MecT - 34

316 - KaGuHeT caMOnoAroTOBKH pabounx MecT cTyaeHTa — 26 mT;
CTYJICHTOB [1K, ¢ BbIx0o0M Ha TeneBu3op LG - 1 mT.
r. Ap3zamac, yi. Kanununa, tom 19 [1K ¢ noaKJIF0O4eHreM K HUHTEPHETY -SIIT.

10. METOANWYECKHE PEKOMEHAALWHU OBYYAIOLIUMCA 110 OCBOEHHIO
AUCOUIIMHBI (MOAYJIA)

10.1 O6mMe MeTOAUYECKHE PEKOMEHAALUU AJIS O0YyYAKIIUXCS MO OCBOEHUIO
AUCIMIIMHBI, 060pa3oBaTe/ibHbIe TEXHOJIOTUH

JucuumirHa peanusyercs MOCPEACTBOM IPOBENCHHMS KOHTAaKTHOM paboThl ¢ 00ydyaromMMUCs
(BKJIIOYas MPOBEJIEHUE TEKYIIETO KOHTPOJIS YCIEBAEMOCTH), CAMOCTOSITEIbHON paboThl 00ydarouxcs 1
IIPOMEXYTOYHOH aTTeCTaluu.

KonTtaktHas paboTa mNpoBOAUTCS B ayIUTOPHOW U BHEAyIUTOpHON ¢opMe, a Takxke B
ANEKTPOHHOU HH(OpMAMOHHO-00pazoBaTenbHON cpene wuHcTUTyTa (nmanee — OWOC). B caygae
MPOBEACHUSI YacTU KOHTAaKTHOW padoThl mo aucuuiumae B DMOC (B COOTBETCTBHMU C paclUCaHHEM
y4eOHBIX 3aHATHI), TPYA0EMKOCTh KOHTaKTHOU padota B DMMOC sKkBHUBaJIeHTHA ayAUTOPHON padoTe.

[Tpu mpenogaBaHUU TUCUUIUIMHBI MCTIONB3YIOTCS COBPEMEHHBbIE 00pa3oBaTEelIbHbIE TEXHOJIOTHUH,
MIO3BOJISIFOIINE TOBBICUTh aKTUBHOCTH CTYAEHTOB IPU OCBOCHMM MaTepuaya Kypca M IPEeJOCTaBUTh UM
BO3MOXXHOCTh 3()()€KTUBHO pean30BaTh Yachl CAMOCTOSITENIbHON pabOTHI.

Becp neximoHHbI MaTepual Kypcea, a TakKe MaTepHalbl sl 1a00paTOPHBIX 3aHATUN HAXOASTCS
B cBoOoaHOM jnoctyre B CZIO MOODLE Ha ctpanuiie Kypca mo aapecy: https://sdo.api.nntu.ru/course u
MOTYT OBITh IPOPAOOTaHBI CTYIEHTAMU J0 YTEHHS JICKIUI B XO€ CaMOCTOSATENbHOW paboThl. ITO AaeT
BO3MOXXHOCTh OOCYIUTh MaTepHall CcO CTYIAEHTaMH BO BpeMs YTEHHs JIEKIHUM, aKTUBUPOBATh HX
JESTENIBHOCTD NP OCBOCHUM MaTepHala.

Ha onexkmusx u  1a0OpaTOpHBIX 3aHATHSAX pEANHU3YIOTCS HMHTEPAKTUBHBIE TEXHOJOTHUH,
MIPUBETCTBYIOTCS BONPOCHI U OOCYXKIEHHS, HCIOJNb3YeTCS JIMYHOCTHO-OPHEHTUPOBAHHBIN MOIXOM,
JTUCKYCCUOHHBIE TEXHOJIOTUHU, TEXHOJIOTMH paboThl B MajblX TpyMMax, YTO IO3BOJSET CTYACHTaM
MPOSIBUTH €051, MOYYUTh HAaBBIKK CAMOCTOATEIBHOTO H3yUEeHUsI MaTepHalia, BEIPOBHITh YPOBEHb 3HAHUIN

B IpymIie.
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Bce Bompockl, BOSHUKIINE IPU CaMOCTOATEIBHOM paboTe HaJl JOMAIIHUM 3aJaHHEM, HOIPOOHO
pa3buparoTcs Ha JIaOOPAaTOPHBIX 3aHATUAX U JEKUUsAX. [IpoBOIATCS MHIAMBHIYyaJIbHBIE U TPYIIIOBBIC
KOHCYJIBTAIlMM C UCIIOJIb30BaHUEM, KaK BCTPEU CO CTYAEHTaMHM, TaK U COBPEMEHHBIX MH(POPMALMOHHBIX
TEXHOJIOTHH, TAKUX KakK (opyM, uaT, BHyTpeHHss iekTponHas noura CJJO MOODLE.

WMunnuupyercs akTUBHOCTh CTYAEHTOB, MOOLIPSAETCS 3aJjaHue JIH0ObIX BOIPOCOB IO Marepuay,
IIPaKTUKYETCS NHIUBUAYAIbHBIA OTBET HA BOIPOCHI CTYAECHTA.

JUis OLleHKM 3HaHUH, yMEHUI 1 YpOBHS C(OPMUPOBAHHOCTH KOMIETEHIIMH B IIPOLECCE TEKYIIETo
KOHTPOJISI IPUMEHSIETCS] CHCTEMa KOHTPOJISL U OLIEHKU YCIIEBAEMOCTH CTY/JCHTOB, NIPEICTaBICHHAst B Ta0JI.
5.1. IIpomexxyTouHas arTecTanusi MpoBOAUTCS B (popMe 3aueTa ¢ UCIOIb30BAHUEM CUCTEMBI KOHTPOJIS U
OIICHKH YCIIEBA€MOCTHU CTYJEHTOB, IPEICTABICHHON B Ta0I. 5.2.

10.2 MeToau4vecKue yKa3aHUA AJIs 3aHATHHA JIEKIIUOHHOTO THIA

HGKHI/IOHHHﬁ KypC npcamnojaract CHCTCMATU3UPOBAHHOC HU3JIOKCHUC OCHOBHBIX BOIIPOCOB
TEeMaTHYECKOro InraHa. B X0J€ JICKIHMOHHBIX 3aHATUH PACKPBIBAOTCA 0a3oBEIE BOIIPOCBI B pPaMKax
K&)I(I[Oﬁ TEMbI JUCLMITIIINHBI. O003HaYAIOTCS KIIIOUEBEIC ACIICKTHI TEM, a TaKXKEC OCIal0TCA aKICHTbI Ha
Hauoboee CI0KHBIX M BaXKHBIX MOJIOKEHUIX HN3y4acMoro marcpuajia. MaTepI/IaHBI J'ICKLII/Iﬁ SABJIIFOTCA
OCHOBOM JJI1 IIOATrOTOBKH 06y‘-IaIOHH/IXC$I K MNPaKTHYCCKHUM 3aHATHAM W BBIIIOJHCHUS BaIIaHI/H\/JI
CaMOCTOSITEILHOM pa6OTBI, a4 TakKXKXC K MCPOIPUATHAM TCKYHICIO KOHTPOJIA YCIICBACMOCTH H
HpOMG)I(yTOHHOﬁ arTeCTalvu 110 JUCHUIIJIINHE.

10.3 MeToau4YecKHe YKa3aHUA MO OCBOEHHUI0O AMCHUIUIMHBI Ha JIAGOPaTOPHBIX
pa6oTax

[ToaroToBky K Kaxo0i 1abopaTopHoOil paboTe CTYJEHT JOKEH HayaTh ¢ 03HAKOMJIEHUS C IUIAHOM
3aHATHUS, KOTOPBIA OTpakaeT COJCpXKaHWE NpPEIOKeHHOH TeMbl. Kaxmas BbimonHeHHas pabora ¢
0(hOpMIIEHHBIM OTYETOM M MOJUIEKUT 3aLIUTE y IPEroiaBaTes.

[Tpu onleHnBaHUM 1a0OPATOPHBIX PaOOT YyUUTHIBAETCS CIEAYIOLIEE:

- KQUeCTBO  BBIMOJIHEHUS  JKCIEPUMEHTAJIbHO-TIPAKTUYECKOM dYacTM paboThl M CTENEHb
COOTBETCTBUS PE3ybTaTOB PA0OTHI 3aJJaHHBIM TPEOOBAHUSIM;

- KauecTBO 0(hOpMIIEHHS OTYEeTa 10 paboTe;

- KQUeCTBO YCTHBIX OTBETOB Ha KOHTPOJIbHBIE BOIPOCHI IIPU 3alIUTE paOOTHI.

10.4 MeToau4YecKHe YKa3aHHA 10 CaMOCTOSATE/IbHOM paboTe 00y4YarIuXcsa

CamocTosrenbHas paboTa o0ecrieunBaeT MOArOTOBKY O0yUaroIEerocs: K ayIMTOPHBIM 3aHATUSAM U
MEpPONPUATHAM TEKYLIEro KOHTPOJS M TNPOMEXKYTOYHOM aTTecTallid IO H3y4yaeMOH TUCHMILIMHE.
Pe3ynbTarhl 3TOM MOATOTOBKM MPOSBISIOTCS B aKTMBHOCTU OOYYaroIIErocs Ha 3aHATHUSIX M B KayecTBE
BBINOJIHEHHBIX MPAKTUYECKHX 3aaHUI U APYruX (GOPM TEKYILEro KOHTPOJIS.

B mnporecce camocTosiTensHOM pabOTHl peKOMEHIyeTcs MHpopaboTka MaTepUasoB JIEKIHUH MO
K10l MpOHJAEHHONW TeMe, a TakKe M3ydeHHEe OCHOBHOM Y4eOHOM M cHpaBOYHO-OMOIMOTpaduueckont
JINTEPATYPHI, PEJICTABIECHHON B pa3aene 6.

Jliss BBITOJIHEHUSI CaMOCTOSITETIBHOM pPabOThl MpPU H3YYEHHHM TUCHMIUIMHBI CTYJIEHTBI MOTYT
HCIOJIb30BaTh CIEUAIN3UPOBAaHHbIE ayTuTOpuu (cM. Tabi. 9.1), o0opynoBaHre KOTOPBIX 00ecreunBaeT
noctyn uepe3 «VHTepHET» K 3JIEKTPOHHOW HH(OPMAIIMOHHO-00pa30BaTENLHONW Cpele HHCTUTYTa U
ANEKTPOHHOW OMOIMOTEYHOW cucTeMe, TJie pacrnojaramTcs YydyeOHble H y4eOHO-MEeTOIUYEeCcKUe
MaTepHalibl, KOTOpbIe MOTYT ObITh HCIOIB30BAHBI JUIsl CAMOCTOSITEILHONU PaOOTHI.

10.5 MeToauYeCKHE YKa3aHUS M0 06ecie4eHUI0 06pa30BaTe/IbHOTO MpoLecca

1. Meroanueckue peKOMEHIAIMHU 10 OpraHu3alud ayAuTOpHOW paboTel. [IpuHATEI YueOHO-
Metoauueckum coBeroM HI'TY um. P.E. AnekceeBa, mpotokosn Ne 2 ot 22 anpenst 2013 r. DaeKTpOHHBIHA
anpec:https://www.nntu.ru/frontend/web/ngtu/files/org_structura/upravleniya/umu/docs/metod_docs_ngtu
/metod_rekom_auditorii.PDF.

2. Metoauieckre peKOMEHAAIMH 110 OPTaHU3aIK ¥ TUIAHUPOBAHUIO CAMOCTOSATEIHHOU pabOThI
CTyleHTOB To mucuurumnae. [Ipuuarer YueOHo-meTomuueckum coBetoM HI'TY mm. P.E. Anekceesa,
IIPOTOKOJI Ne 2 oT 22 anpes 2013 I. ONEKTPOHHBIN azapec:
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https://www.nntu.ru/frontend/web/ngtu/files/org_structura/upravleniya/umu/docs/metod_docs_ngtu/meto
d_rekom_srs.PDF.

3. YuebHoe nocobue «lIpoBeneHne 3aHATHII C TPUMEHEHUEM MHTEPAKTHUBHBIX (POPM U METOIOB
o0yueHus», EpmakoBa T.1., Hpamkun ET., 2013 I. DNEeKTPOHHBIN azpec:
https://www.nntu.ru/frontend/web/ngtu/files/org_structura/upravleniya/umu/docs/metod_docs_ngtu/prove
denie-zanyatij-s-primeneniem-interakt.pdf.

4. YuebHoe mocobme «OpraHuzamus ayJIuTOPHOW pabOThI B 00pa30BaTENIbHBIX OpraHU3aIMIX
Bbicllero oOpazoBanusi», MBamkun E.I'., XXykxosa JLIL, 2014 r. OiekrpoHHbI ajpec:
https://www.nntu.ru/frontend/web/ngtu/files/org_structura/upravleniya/umu/docs/metod_docs_ngtu/organ
izaciya-auditornoj-raboty.pdf.
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JlonoiHeHUs1 ¥ U3MEeHeHNsl B padoueii mporpaMMe QU CIHUIINHBI
Ha 20 /20 yU. I.

YTBEPX/AIO:
JIMpEeKTOp MHCTUTYTA:
I'ne6oB B.B.
« » 20 I.

B pabouyto nmporpamMmmy BHOCSITCS CAEAYIOIINE U3MEHEHUS:

1)
2)
WIM JIeNaeTcs OTMETKA O HEeleIeco00pa3HOCTH BHECEHUS KaKUX-TMOO M3MEHEHUN Ha JaHHbIN y4eOHbII
roj
Pabouas mporpamMmMa niepecMOTpeHa Ha 3acelaHuH Kadeapbl, TPOTOKOI OT Ne
3aBenyronuii kageapoit
(noonucy) (®HO)

YrBepxxkaeno YMK AIIN HI'TY, nporoko:n ot Ne
3am. qupekropa o YP ypeirus A.1O.

(noonucs)
CornacoBaHo:
Havansauk YO Menbaukosa O.1O.

(noonucs)

(6 cnyuae, eciu usMeHeHUs KaAcalomes iumepamypbl):

3aBenayromias OTAeNIOM OUOIHOTEKN Crapoctuna O.H.
(noonucs)
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