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AHHOTaUA

Juctuumaa «MoOuipHast poOOTOTEXHHUKa» BXOIUT B 00pa30BaTENbHYIO MPOrpamMmy
BBICIIETO OOpa30BaHMs — IporpamMmy OakajiaBpuara 1o HampapieHuro noarotoBku 15.03.06
«Mexarponnka W poOoTOTexHHMKa»  HampaBieHHOCTH  «lludpoBoil  MHXUHUPUHT
POOOTOTEXHUUECKMX KOMILIEKCOBY. JluciumnHa peanusyercs kadeapon «Ne32y.

JlucumminHa  HE  ABISETCS  OO0sI3aTENIBHOM  TpPH  OCBOGHUW  OOydYaromuMcs
o0pa3oBaTeNbHOIl MpOrpaMMbl U HalpaBiieHa Ha YyriayOleHHoe (OpMHpOBaHHE CIETYIOIINX
KOMIIETECHIIUH:

[TK-5 «Cnoco0eH 3KkCIuTyaTHpoBaTh pOOOTOTEXHHUUECKHUE CUCTEMbI M KOMILIEKCHI»

Coneprxanue AUCIUIUIMHBI OXBATHIBAET KPYT BOMPOCOB, CBSI3aHHBIX C IPOCKTUPOBAHUEM
U NOpOrpaMMHUPOBAHUEM  MOOMJIBHBIX  POOOTOTEXHHYECKUX  YCTPOMCTB BCEX  THUIIOB
nepeABUKECHUSL.

[IpenogaBanne AMCHUIUIMHBI MpeAycMaTpuBaeT ciexyrompe ¢GopMbl OpraHu3aluu
y4eOHOTO Mpolecca: JEKIHH, JJA00paTOpHbIe pabOThI, CAMOCTOSITEIbHAS paboTa 00yYaromerocs.

[IporpamMmMoil AMCHMIUIMHBI MPEAYCMOTPEHBI CIEAYIOIINE BUIbI KOHTPOJS: TEKYLIUH
KOHTPOJIb YCIIEBAEMOCTH, POMEXKYTOUHAS aTTecTanus B hopme nuddHepeHIupoBaHHOTO 3a4eTa.

OO0miasi TpyIO0EMKOCTh OCBOCHHS IUCIMIUIMHBI COCTaBISET 2 3a4€THBIX EJAMHHUIIBI, (2
yaca.

SI3bIK 00y4YeHUs IO JUCIUILTUHE KPYCCKHUI.



1. TlepeudeHb MIIAHUPYEMBIX PE3YJIHTATOB O0YUEHHUS O JUCIUIUIMHE
1.1. Ilenu npenoaaBaHusi JUCIUTUIMHBI
Lenpro mpenogaBaHusl AUCIHUIUIMHBI SBJSETCS OCBOCHHE METOIOB IMPOCKTUPOBAHUSA M
MPOrPaMMHUPOBAHUS MOOWJIBHBIX POOOTOTEXHHUYECKHX CHUCTEM Ui pabOThl B aBTOHOMHOM
peKUME U TI0]T YIIPABJIICHHEM OllepaTopa.

1.2. JlucuumiuHa SBISICTCS

(bakynbTaTUBHON JUCHUIUIMHON TIO

HaIpaBJICHUIO

00pasoBatenbHO MTporpamMMsl Beiciiero oopasoanus (panee — OI1 BO).

1.3. TlepeueHb IUTAHUPYEMBIX PE3YJIBTATOB O0YUEHUS MO JUCHIUILINHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTaTaMu ocBoeHus: OI1 BO.

B pesynbrare m3ydeHus AMCHUILIMHBI O0YYaIOIMIMIACSA TOKEH 00J7alaTh CIIeTYIOIUMU
KOMIETCHIMSIMH WM WX YacTaMU. KoMIeTeHIIMN U MHAMKATOPHI UX JIOCTHXKEHUS MPUBEICHBI B

Tabauie 1.
Tabmuna 1 — [lepeueHp KOMIETEHINH U UHAUKATOPOB UX JIOCTHXKEHUS
Kareropus (rpymnma) Konn Kon n nanmMeHnoBanne UHIMKaTOpaA JOCTUXKEHUS
HaVMEHOBaHUE
KOMIIETEHI[NHA KOMIIETEHIIUN
KOMIIETEHIUHA
I1K-5.3.1 3HaTh NpUHUMIIBI paOOThI, TEXHUYECKUE
XapaKTePUCTUKU U OCOOEHHOCTHU IKCILTyaTalllH
MEXATPOHHBIX CUCTEM U POOOTOTEXHHUYECKUX
I1K-5 Criocoben P p
9KCILIyaTUPOBaTh KOMILTCKCOB
[TpodeccuonanbHble yarHp I1K-5.Y.1 ymeTh 3KCIUlyaTUpOBaTh U
POOOTOTEXHHYECKHUE
KOMIIETEHIIUH CHCTEMbL I OCYIIECTBIISITH IPOBEPKY KauecTBa pabOThI
MEXaTPOHHBIX U POOOTOTEXHUUECKUX CUCTEM
KOMILJIEKCBI
[1K-5.B.2 BnageThs HaBbIKAMH TECTUPOBAHUS
000pyI0BaHUS U OTPAOOTKH PEIKUMOB PaOOTHI
000pyToBaHUS

2. Mecro nucuumninunsl B cTpykrype OI1

HucnuninuHa MokeT 6a3upoBaThCsl Ha 3HAHUSX, paHee MPUOOPETEHHBIX 00YyYaIOITUMUCS
IIPYU U3YUYEHHUH CIEAYIOUINX AUCIUTLINH:

— « CHCTEMBI C HCKYCCTBEHHBIM UHTEIIEKTOM,

— «IIporpaMMupoBaHre MUKPOKOHTPOJIIIEPOB.

3HaHUs, TOJyYEHHBbIE NPU H3YYEHUU MaTepuala JAHHOM JUCUUIIMHBI, MUMEIOT Kak
CaMOCTOSITENIBHOE 3HAYE€HUE, TAK U MOTYT MCIIOJIb30BaThCS PU U3YUYEHUU IPYTUX JUCLUILINH!

— «QJIEKTPOMEXATPOHUKAY,

— «CeHCOpHbIE CUCTEMbI B MEXaTPOHUKE U POOOTOTEXHUKE.

3. O0beM U TPYJ0EeMKOCTb AUCLUIUINHBI
Hanuble 00 o0meM oO0beMe TUCIUIUIMHBI, TPYJIOEMKOCTH OTAENBbHBIX BHJIOB y4eOHOM
paboThI 1O TUCHUIIMHE (M paclpesieleHue 3TOH TPyA0EeMKOCTH 10 CeMecTpaM) IpeACTaBICHbI B
tabnure 2.

Tabmuua 2 — O6beM U TPYA0EMKOCTh TUCIUIITUHbI

TpynoemMKocTs 1o
Bunx yuebnoi paboThl Bcero ceMecTpam
Ne5

1 2 3
Oowan mpyooemKocmep OuUCYUNIUHDL, 2/ 72 2/ 72
3E/ (4ac)
H3 nHux uacoe npakmuueckoi no020moeKu 17 17
Ayoumopnuie 3anamus, BCEro vac. 34 34
B TOM YHCIIE:




nexkuuu (JI), (gac) 17 17

npaktuueckue/cemunapckue 3anarus (113),
(dac)

nabopaTtopHbie paboTs (JIP), (uac) 17 17

KypcoBoii mpoekT (pabota) (KII, KP), (gac)

9K3aMeH, (Jac)

Camocmosmenvnas paboma, Bcero (dac) 38 38

Buo npomescymounoit ammecmayuu:. 3ayer, Tudd
mudd. 3auger, sx3amed (3auer, Judd. 3aq, '

3au.
DK3.*%*)

Hudd. 3au.

*k
IIpumedanue: kaHaMAATCKHI IK3aMEH

4. CopepxaHue AUCIUTUTUHBI
4.1. PacnpeneneHue TPYIOSMKOCTH JUCIMILIMHBI ITO pa3/ieiiaM U BUIaM 3aHSITHIM.
Paznensl, TeMBI JUCIUTIIMHBI U MX TPYAOEMKOCTh TIPUBEICHBI B TAOIHUIIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCHUILTUHBL, X TPYAOEMKOCTh

Pasnenbl, TeMbI AUCHUTLIHHBI Jlexunn | 113 (C3)) - JIP KT CPC
’ (dac) (dac) (dac) (qac) (gac)
Cemectp 5

Pazgen 1. MUKpPOKOHTpOJLIEPEI 1 MUKPOKOMITBIOTEPHI 3 3 7
Pasnen 2. CeHCOpPHBIE CHCTEMBI 3 7
Paznen 3. CucTeMbl epeauu JaHHbIX 4 4 8
Pasnen 4. CuCTeMBI TEXHUYECKOTO 3PEHUS 4 4 8
Paznen 5. ABToHOMHAs pOOOTOTEXHHUKA 3 3 8
Hroro B cemectpe: 17 17 38
Utoro 17 0 17 0 38

[IpakTHueckass MOATOTOBKA 3aKJIOYAeTCsl B  HEMOCPEJCTBEHHOM  BBIIIOJHEHUU
OoOyyarolMMHUCS ~ OMNpENEeNEeHHBIX  TPYIOBBIX  (YHKUMH,  CBSi3aHHBIX C  Oy;aymei
npoeCCHOHATBHON 1€ TEIbHOCTBIO.

4.2. CopnepxaHue pa3/ieJoB U TEM JIEKIIMOHHBIX 3aHSATHI.
Coneprxanue pas3/iesIoB U TEM JICKITMOHHBIX 3aHATHI PUBEACHO B TaOuIE 4.

Ta6muia 4 — ConepxaHue pa3fesioB U TeM JEKIIMOHHOTO IUKJIA

Howep Ha3Banue u copepxanue pa3aenoB U TeM JEKIIMOHHBIX 3aHATUIA
paszzneina
1 MuKpoKOHTpPOJLIEPbI 1 MUKPOKOMIIBIOTEPHI. SI3bIKH NPOrpaMMHpPOBaHMuS,
cpejaa NporpaMMMupoOBaHus, OUOJINOTEKH.
2 CeHcopHbIe CHCTEMbI, H3MepeHUe PACCTOSIHUS, ONpe/iesieHHe BeTa,
onpeieieHue MaTepuajIoB.
3 CucreMbl nepegavyu JaHHBIX, 0€CIIPOBOIHbIC KAHAJIBI MlepeAavyd JaAHHBIX.
4 CucreMbl TEXHHYECKOT0 3peHNsl, PACTIO3HABaHHE 00BEKTOB, IBeTa, (OPMBbI,
cJIesKeHHe 32 YeJI0BeKOM
5 ABTOHOMHas1 pOOOTOTEXHUKA, AJTOPUTMbI IPUHATHS PeLICHUH,
OpPHMEHTHPOBAHUE B JIAOMPHUHTE




4.3. TlpakTtuueckue (CEMHUHAPCKHUE) 3aHATHS
TeMmbl MpakTUYECKUX 3aHATHIA U UX TPYJOEMKOCTb IPUBEICHBI B TAOIHIIE 5.

Tabauna 5 — [IpakTuueckue 3aHsATHsI U UX TPYI0EMKOCTb

U3 Hux Ne
No | Tembl npaktrueckux | @opMbl IpakTUYECKUX | TpPyaO0eMKOCTb, |IPaKTUYECKOM |pasjielia
/o 3aHATHI 3aHATHAI (gac) IMOJTOTOBKH, | TUCLIMII
(gac) JIUHBI
Y4eOHbIM MJIaHOM HE MPEayCMOTPEHO
|
Bcero
4.4. JlabopatopHble 3aHATUS
Tembl 1aG0paTOPHBIX 3aHATUHN U UX TPYAOEMKOCTb PUBEICHBI B Tabmulle 6.
Tabmuua 6 — JIabopaTopHbI€ 3aHATHS U UX TPYIOEMKOCTb
U3 Hux Ne
Ne HaumenoBanue nabopatopHbix paboT Tpyn0eMKOCTS, | MPAKTHICCKOH | pasiena
/o (gac) MMOATOTOBKH, | JMCIIHAI
(gac) JIMHBI
Cemectp 5

1 [IporpammupoBanue Ha arduino 3 3 1

2 JlaTYMKHN paccTOSIHUS 3 3 2

3 VYupasnenue uepe3 Wi-fi u bluetooth 4 4 3

4 Onpenenenne GOpMBI U IIBETA 4 4 4

5 Coznanue poboTa 151 OpHEHTUPOBAHUS B 3 3 5

nabupuHTE
Bcero 17

4.5. KypcoBoe nmpoeKkTHpOBaHHE/ BHITIOTHEHUE KypCOBOU PabOTHI
VY4eOHBIM MJIaHOM HE MPEAyCMOTPEHO

4.6. CamocrosTenbHas paboTa 00yJaroIIXCs
Bunasl camoctosTensHON paboOThI M €€ TPYI0EMKOCTh NPUBEIEHBI B Ta0nuLe /.

Tabauna 7 — Busabl camocTosTenbHONU pabOThI U €€ TPYAOEMKOCTh

. Bcero, | Cemectp 5,
Bua camocrositensHOM paboThI
qac qac
1 2 3

N3y4yeHne TeopeTHUECKOro MaTepuana

10 10
qucturiaabl (TO)
Kypcosoe npoektuposanue (KII, KP)
PacuetHo-rpaduueckue 3ananus (PI'3)
Brimosnnenue pegepata (P)
[ToaroroBka K TEKyIeMy KOHTPOJIIO 10 10
ycneBaemoctu (TKYVY)
Jomamuee 3amganne (/13)
IToaroroBka K MpoOMeXyTOYHOMU

18 18
atrectrauuu (ITA)

Bcero: 38 38




5. IlepedyeHnb yueOHO-METOUYECKOTO 00ECTICUCHUS
JUISL CAMOCTOSITENIbHON PabOThI 00yUaIOMIMXCS [0 JUCHUIUTMHE (MOJIYJIIIO)
Y4eOHO-METOIUYEeCKUE MaTepHalbl Ui CaMOCTOSITEIIbHONH Pa0OThl OOYYaIOUIMXCSl yKa3aHbl B
. 7-11.

6. IlepeueHb MEYaTHBIX U ANEKTPOHHBIX YUEOHBIX M3JaHUN
IlepedyeHpb neyaTHBIX U 3JIEKTPOHHBIX YUEOHBIX M3/1aHUI NpHUBeeH B Tabaule 8.
Tabmuua 8— IlepeyeHp Me4YaTHBIX U JICKTPOHHBIX YUEOHBIX H3AaHUI

Komrgectso OK3EMILLIPOB B

Hlucp/ bubnuorpaduyeckas ccpuika oubnmoTexe
URL anpec
(KpOMe JIEKTPOHHBIX IK3EMILISIPOB)
621.865.8 MobunpHas poOOTOTEXHHKA : Y4eOHO- 5
M 74 MeToaudeckoe mocooue : B 2 4. U.1/C. B.

Conensiii, H. K JIo6pbimes, A. B. 3enun, K.
A. Typxkona ; C.-ITetep®. roc. yH-T a3pOKOCM.
npubopoctpoenus. - Cankt-IletepOypr :
Uzn-so I'VAIIL, 2022. - 105 c.

7. IlepeyeHb IMEKTPOHHBIX 0OpPa30BaATEIBHBIX PECYPCOB
nH(}OPMaLMOHHO-TEIIEKOMMYHHUKAITMOHHOM ceTn « IHTepHeT»
[lepeuenn AIIEKTPOHHBIX 00pa3oBaTEeNbHBIX pecypcos MH(pOpPMaLOHHO-
TEJIEeKOMMYHUKALIMOHHONW ceTu «UWHTepHEeT», HEOOXOAMMBIX [Jii OCBOCHHUS JUCIHUILIMHBI
npuBezieH B Tabnuue 9.

Tabmuua 9 — IlepedyeHb 3IEKTPOHHBIX OOpa30BaTEIbHBIX PECYPCOB HH(POPMALUOHHO-
TEJEKOMMYHUKAMOHHOU cetu «MHTepHeT»
URL agnpec HanmenoBanune

https://www.arduino.cc/en/software | Arduino IDE

8. Ilepedenr MHPOPMAITMOHHBIX TEXHOJIOTHUI
8.1. [lepeyeHp mporpaMMHOro oOecHeueHus,, HCHOJIb3yEMOI0 MpH OCYLIECTBICHUU
00pa30BaTENILHOrO MpoLEcca M0 AUCLHUILINHE.
[lepeueHpb uCnonbp3yeMoro NporpaMMHOro odbecredeHus npejacranieH B Taduuie 10.

Tabmuna 10— [TepeueHsr mporpaMMHOT0 00€CIICUCHIS

Ne m/m HanmenoBanue

He npenycmorpeno

8.2. IlepeucHb MH()OPMAITMOHHO-CITPABOYHBIX CUCTEM,HCITOJIb3Y EMBIX pH
OCYIIECTBIIEHUU 00pa30BaTEIHLHOTO MPOoIlecca MO AUCIUILTHHE

[Tepeuens WCHONB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IIPEJCTABICH B
Tabmmuie 11.

Tabauna 11— Iepeuenb HHGOPMAIIMOHHO-CIIPABOYHBIX CUCTEM

Ne i/ HanmenoBanue

He npenycmorpeno

9. MarepuanbHO-TeXHUYECKast 6a3a




CocraB MaTepUaIbHO-TEXHUYECKONW 0a3bl, HEOOXOAMMOW Uil  OCYIIECTBIICHHS
00pa30BaTeNBLHOTO MpoIiecca Mo TUCIUIUIMHE, TIPECTaBIeH B Tabmuiel 2.

Tabauna 12 — CoctaB MaTepHalibHO-TEXHUUECKON 0a3bl

Ne HanmeHnoBaHnue cocTaBHON 4acTH Howmep aynuropun
/T MaTepUaIbHO-TEXHUYECKON Oa3bl (ipu HEOOXOTUMOCTH)
1 JlexiMOHHAs ayIUTOPHUS 21-21
MynbTuMeauiiHas JEKIMOHHAS ay AUTOPHUS 31-04

10. Onenounble CpeacTBa s MPOBEACHUS TPOMEKYTOUHOHN aTTeCTAIlMN
10.1. CocTaB OIICHOYHBIX CPEICTBAJS IPOBEACHUS IPOMEKYTOUYHOH aTTECTALlUU
00yyJaronuxcs no IMCIUILIMHE TpUBeIeH B Tabnwuie 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB JIJIsl MPOBEACHHMSI IPOMEKYTOYHON aTTeCTalluU

Bun HpOMG)KyTO‘IHOﬁ aTTCCTallun Hepequb OICHOYHBIX CPCACTB

JuddepeHumpoBanHbIi 3a4€T Criucok BONpOCOB;

10.2. B kayecTBe KpUTEpUEB OICHKH YPOBHSA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00y4YarolMMHcs MpUMEHseTcsl 5-0ajuipHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIUM, KOTopas npuBeaeHa B Tabnuie 14. B TeueHue cemecTpa MOXKET UCIOJIb30BATHCS
100-0annpHast ~ mKajga ~ MOJYJIBHO-PEWTHMHIOBOM  CHUCTEMbl ~ YHUBEpPCUTETa,  IIpaBUIIa
UCIIOJIb30BaHUsl KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKaJIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Tabmuua 14 —Kpurepuu oLieHKH YpOBHS CPOPMHUPOBAHHOCTH KOMIETEHITHI

OrieHKa KOMITETEHITUN

Xapakreprctuka chOpMUPOBAHHBIX KOMITCTEHITNM
5-0ayuipHad mIKaia paKIep (bopup

— oOyuaromuiics TiayOOKO M BCECTOPOHHE YCBOWJI IPOTPAMMHBIN
MaTepHa;

— YBEpPEHHO, JIOTHYHO, ITOCIIEI0BATEILHO U TPAMOTHO €T0 U3JIaraer;

— ONMHUpasiCh Ha 3HAHHWS OCHOBHOW W JOMOJHUTEIHHOU IUTEPATYypHI,
TECHO TPHUBS3LIBACT YCBOCHHBIC HAYYHBIC IMOJOXKCHHS C MPAKTHICCKON
JESITEIIbHOCTHIO HAIPABJICHHS;

— yMeno 000CHOBBIBAET U apTYMEHTUPYET BBIIBUTAaEMbIE UM HJIEH;

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— cBOOOJIHO BJIQJICET CHCTEMOM CIIEMAIN3HPOBAHHBIX MOHITHIA.

COTIIMYHO»
(GavTCHO»

— o0yyJarouuics TBEpI0 YCBOMII MPOTPAMMHBIN MaTepuai, TpaMOTHO U
MO0 CYIIECTBY U3JlaraeT €ro, OINUpasCh Ha 3HAHUS OCHOBHOM
JUTEPATYPHI;

— HE JOIYCKAeT CYIIECTBEHHbBIX HETOYHOCTEN;

— YBSI3BIBACT YCBOCHHBIE 3HAHUS C MPAKTHUYECKOW NEATEIbHOCTHIO
HaIpaBJICHUS,

— apryMEHTUPYET HayUYHbIE MOJIOKEHHUS;

— JIeJIaeT BBIBOALI M 00OOIICHHS;

— BIIQJICET CUCTEMOM CIICIIMAIN3UPOBAHHBIX OHITHH.

«XOPOLIIO»
«3aYTEHO»

— o0Oyyaroluiicss yCBOWJI TOJBKO OCHOBHOW IpPOrpaMMHBIA MaTepua,
[0 CYILIECTBY H3JAracT €ro, ONMpasCh Ha 3HAHHUS TOJBKO OCHOBHOMU
JUTEPATYPHI;

— JIOIyCKaeT HeCYIECTBEHHbIE OIIMOKN U HETOUHOCTH;

— ACTIBITHIBAET 3aTPYJHEHHS B MPAKTUYECKOM MNPUMEHEHUH 3HAHUUN
HaIlpaBJICHUS;

— c1abo apryMeHTHPYeT HayuHbIE MMOJI0KECHHUS,

— 3aTpyaHseTcs B GOPMYJIUPOBAHUHU BBHIBOJOB U 000OIICHUH;

— YAaCTUYHO BJIAJICET CUCTEMOM CIEIMATU3UPOBAHHBIX HOHSITHUH.

«yJIOBJIETBOPUTEITHHO
«3a4TEHO

8




Or11eHKa KOMITETEHITUH

5-0ayubHas mKana

XapakreprcTrka ChOpMUPOBAHHBIX KOMITCTECHITHIA

«HEY/IOBJIETBOPUTEILHO
«HE 3a4TEHO»

— oOyyJaromuics HE YCBOWJI 3HAYUTEIBHOM YacTH IPOrpPaMMHOTO
Marepuana;

— JIONMyCKaeT  CYIICCTBCHHBIE  OIMMMOKA W  HETOYHOCTH  MPH
PacCMOTPEHHH MPOOJIEM B KOHKPETHOM HAIPaBIICHUH;

— UCIIBITBIBACT TPYJAHOCTH B NMPAKTUYECKOM MPUMECHECHUH 3HAHU;

— HE MOXXET apryMEHTHPOBATh HAyYHbIE MTOJIOKEHNUS;

— He (hOPMYJIMPYET BBIBOJOB M O0OOIIICHHUIA.

10.3. TunoBble KOHTPOJILHBIC 3a/IaHUS WM UHBIC MaTEPHAIIBI.
Bompocsr (3amaun) nis sK3amMeHa peIcTaBlIeHbl B Tadimie 15.

Tabmuna 15 — Bonpocs! (3agaun) 1s 9K3aMeHa

Ne i/

Kon

Ilepeuens BompocoB (3aay) A1 SK3aMeHa
P P ( o )H HHAWKaTOopa

Y4eOHBIM IIAHOM HE MPEIYCMOTPEHO

Bompocsr mist 3adera / nudd. 3adera npeacrasiieHs B Tabuie 16.
Tabmuna 16 — Bonpocs! s 3aueta / nudd. 3aueta

No
/a

Kon

[Tepeuenn BOIIPOCOB IS 3aUeTa / I . 3a4ycTa
p P 8 A (1)(1) HHAIWKaTOopa

1 1.ITporpamMmmupoBaHre€ MUKPOKOHTPOJIIIEPOB I1K-5.3.1

2.3arpy3Ka ynpaJIsiFOIIei TpOorpaMmbl
3. IIpoTokomsl nepenayn TaHHbIX

4. MUKpPOKOHTPOJUIEP U MUKPOIIPOLIECCOP
5.IluTaHue KOHTPOJUIEPOB U Nepudepun

2 1.CeHcopbl U CUCTEMBI MTOJIOKEHUS [IK-5.V.1

2. MPUMEHEHHE TaTYNKa YSPHOU JTUHUHN
3. Knumatnueckue JaTYnuKu

4. OnpeneneHue MECTONOI0KEHHS

5. Ilepenava 1aHHBIX HA cepBEp

3 1.Ucnonb3oBanue MM B MOOHIBHON POOOTOTEXHUKE [IK-5.B.2

2.Mcnionp30BaHUE TEXHUYECKOTO 3PEHHUS
3.Cucremsl CIeKEHHS

4.TloBpDKEHHE aBTOHOMHOCTH POOOTOB
5.COop u nepeava JaHHBIX 10 paJuOKaHATY

[lepeuenr TeM [l KypcOBOTO TMPOEKTHUPOBAHUS/BBIIIONHEHUSI KYpPCOBOH pabOThI
MpeICTaBICHBI B Tabwmie 17.
Tabnuna 17 — Ilepeyerp TeM Juisi KYPCOBOT'O TPOSKTUPOBAHMUSI/BBIIIOIHEHUSI KYPCOBOM pabOThI

[TpumepHBIii TepeueHb TeM sl KypCOBOTO MTPOEKTUPOBAHUS/BBITIOIHEHUS

Ne n/m .
KypcOBOH pabOThI
Y4eOHBIM MJIAHOM HE IPEAYCMOTPEHO
BOHpOCLI A OpOBCACHUA HpOMe)I(YTO‘IHOfI arreéctalliin B BHAC TCCTUPOBAHUA

npeJIcTaBIeHbI B Ta0nuie 18.

Tabnuua 18 — IlpumepHbIii iepeueHb BOIIPOCOB JJIsi TECTOB

Ne /1t

Kon

[IpuMepHBIii TepedeHps BOIIPOCOB ISl TECTOB
WHJIMKaTOpa

He npenycmorpeno




[lepeyeHr TeM KOHTPOIBHBIX PAOOT MO AUCIUIUIMHE OOYYAIOIIMXCS 3a0YHON (OpPMBI
o0ydeHus1, IpeCTaBIeHbI B Ta0muie 19.

Tabauna 19 — IlepeyeHb KOHTPOJIBHBIX PaOOT

Ne i/t [TepeyeHb KOHTPOJIBHBIX PAOOT

He npenycmorpeHo

10.4. Meroauueckue  Marepuanbl,  ONPEACHSAIONIME  HPOIEIyphl  OLICHUBAHHS
UH/IMKATOPOB, XapaKTepU3YIOIIMX HTanbl (HOPMUPOBAHMS KOMIIETEHLUH, COAEp)KaTcs B
JIOKaJIbHBIX HOpMaTuBHBIX akrtax [VYAIIL, perlaMeHTHpPYIOIUX MOPSINOK U HPOLERypY
IPOBE/ICHUS TEKYIIEro KOHTPOJISI YCIIEBAEMOCTH U IIPOMEKYTOUHOM aTTecTalui 00ydaromuXcs
I'VAIL

11. MeTOI[I/ILIeCKI/Ie YKa3aHus I O6y‘IaI-OH_[I/IXC$I 110 OCBOCHHIO JUCHHUITIINHBI
]_IGJIBIO npenoaaBaHvusa JUCHUINIMHBI ABJIACTCA OCBOCHUC MCTOAOB HNPOCKTHPOBAHUA U

IIPOrPaMMUPOBAHUS MOOWJIBHBIX POOOTOTEXHUUYECKHUX CUCTEM JJisi pabdoThl B aBTOHOMHOM
peXuMe U IIOJ YIIPaBJICHUEM OIlepaTopa

11.1. Metoauueckue yKa3zaHus [ OOYYarOIIMXCS 10 OCBOCHHUIO JIEKIMOHHOTO
MaTepuaia.

OcHOBHOE Ha3HAayY€HUE JIEKIMOHHOIO Marepuaja — JOTMYECKH CTPOMHOE, CHCTEMHOE,
riyOOKoe W SICHOE W3JIOKEHHE ydeOHOro marepuana. HasHadeHune COBpEMEHHOH JIeKIMU B
paMKax JUCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(OPMAIMIO MO TEME, a B OCBOCHUU
(GyHIaMEHTaIbHBIX MpOOJEM JUCHMIUIMHBI, METOAOB HAYYHOIO II03HAHUSA, HOBEHIIMX
JOCTHKEHUI HaydyHOW MbIcTU. B yueOHOM mpoliecce JEKIHUsS BBIIOIHSAET METOJ0JIOTHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (YHKUIMHU. JIEKIMs pacKpbIBaeT MOHATUHHBIN anmapar
KOHKpPETHOH oO0jacTu 3HaHUA, €€ MpoOJieMbl, JaeT LEIbHOE MPEICTaBICHHUE O JUCIUILIUHE,
MOKAa3bIBAET B3aUMOCBS3b C IPYTUMU AUCLUIIIIMHAMM.

[Tnanupyemble pe3yabTaThl IPH OCBOEHUH 00YYalOMMMUCS JIGKIIMOHHOTO MaTepuaa;

— TIOJYyYEHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBA3aHHBIX 3HAaHUH, YpPOBEHb
KOTOPBIX OINPEIEISIETCS LEIEBOM YCTAHOBKOW K KaX/10M KOHKPETHOU TEME;

— TIOJy4Y€HHE OIbITa TBOPUYECKOMN pabOThl COBMECTHO C MPEIOIaBATENEM;

— pasBuTHE TNPO(ECCHOHATHLHO-IENOBBIX  KadecTB, JIIOOBH K  TpeAMETYy U
CaMOCTOSITEIBHOTO TBOPYECKOI'O MBIILITICHHUS.

— TOsIBJIEHHE HEOOXOAMMOro UHTEpeca, HE0OXO0AUMOTO Il CAMOCTOSATENILHOM paboThI;

— TIOJy4YyeHUE 3HAHUUW O COBPEMEHHOM YpPOBHE pAa3BUTHS HAyKH U TEXHUKU U O
IPOTHO3€ UX pa3BUTHs Ha OJMIKaMIINe TO/IbI;

— HayuyuThCsl METOJUYECKH oOpabaTbiBaTh MaTepuan (BBIACIATH TJIaBHBIE MBICIH U
MOJIO)KEHUS, MPHUXOAUTh K KOHKPETHBIM BBIBOJIAM, IIOBTOPSITH KX B  Pa3jMuYHBIX
bopmyarpoBKax);

— TOJIyu€HHe TOYHOI'O IOHUMAaHHUs BCEX HEOOXOUMBIX TEPMUHOB U TIOHSATHH.

JIeKUMOHHBIA MaTepuall MOXET COMNPOBOXKIATHCA JAEMOHCTpAlMEl CIIAliIoB U
UCMOJIb30BaHUEM DA3aTOYHOTO MaTepuajia MpH TMPOBEIEHHUH KOPOTKHUX JHCKYCCHH 00
O0COOEHHOCTSX MPUMEHEHHSI OTACIbHBIX TEMATHK 110 JTUCLUHUIUINHE.

CrpyKTypa npeaocraBicHus JEKIHOHHOIO MaTepuana:

Pasznen 1. MUKpOKOHTpOIUIEPEl U MUKPOKOMIIBIOTEPHI

Pasznen 2. CeHcopHble cucTeMsl

Paznen 3. Cucremsl nepenadn JaHHBIX

Pasznen 4. CucremMbl TEXHUUECKOTO 3PEHMUS

Paznen 5. ABTOHOMHAsI pOOOTOTEXHHKA
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11.2. Meroauyeckue yKa3zaHUs [Jis8 OOYYaIOIMIUXCS IO BBIMOJTHEHHUIO J1IA0OPAaTOPHBIX
pabor

B xone BeimonHeHus m1abopaTOpHBIX pPadOT oOydamImuics AODKEH YIriayOuTh W
3aKpENUTh 3HAHUA, NMPAKTUYECKUE HABBIKU, OBJIAJETh COBPEMEHHOU METOJMKOW M TEXHUKOU
JKCIIEPUMEHTa B COOTBETCTBHHM C KBaJU(UKAIUOHHON XapaKTEPUCTHUKON 00yyaromerocs.
Brimonnenue madopatopHbIX pabOT COCTOHUT U3 AKCIEPUMEHTATBHO-TIPAKTHYECKON, pacdyeTHO-
AHAJIMTHYECKOM YacTel U KOHTPOJIbHBIX MEPOIIPUATHIA.

Brimonnenue 51ab0paTopHBIX pabOT OO0yYaromMMCs SIBISIETCS HEOTHEMJIEMOH YacThIO
U3YYCHUS] JUCLUIUIMHBI, ONpENeiseMOl Y4YeOHBIM IUIAaHOM, M OTHOCHUTCS K CPEICTBaM,
00eCTIeYnBaIOIIUM PEIICHUE CIIeTYIOIUX OCHOBHBIX 33a4 00yYaromerocs:

— npuoOpeTeHHue HaBBIKOB HCCIEIOBAaHUSA IMPOIECCOB, SIBICHUH U  OOBEKTOB,
M3Yy4aeMbIX B paMKaX JaHHOMW JUCIUIUIMHBL

— 3aKperuvieHUe, pa3BUTHE W JeTalHM3alus TEOPETHUUYECKUX 3HAHWUU, MOJYYCHHBIX Ha
JCKIUSX;

— TOJy4YeHHUe HOBOIM MH(OPMALIMH 110 U3yYaeMON JUCIHUILTUHE;

— TnpuoOpeTeHHe  HaBBIKOB  CAMOCTOATENIbHOW  paboThl ¢ J1a00paTOpHBIM
000pyI0BaHUEM U IPUOOpPAMH.

3amanue U TpebOBaHUA K IPOBEAEHHIO 1a00PAaTOPHBIX padoT

CtyaeHTsl pa30MBAlOTCS Ha MOATPYMIbl, 1O 3-4 dYenoBeka. Ilepex mpoBeneHHeM
71abopaTopHOit pabOThI 0OyUYAIOIIEMCs CIIEAYET BHUMATEIIbHO 03HAKOMHUTBLCS ¢ METOAMYCCKHUMHU
YKa3aHUAMH 10 €€ BBIIOJHEHHIO. B COOTBETCTBHH C 3aJaHUEM OOYYarOIIUeCs JIOJIKHBI
IIOATOTOBUTH HCO6XOI[I/IMI)Ie JaHHBIC, HOJIy‘-II/ITI) oT HpeHOI[aBaTeH?I I[OHYCK K BBIIIOJITHCHUIO
7a00paTOpPHO PabOThI, BBIMOJIHUTH YKA3aHHYIO MOCIIEA0BATEIbHOCTh JCHCTBUHN, MOIYYHUThH
TpeOyeMbIe pe3ynbTaThl, 0OPMUTH U 3aIIUTUTH OTUYET 110 JabOpaTOpPHOIl padoTe.

Crpykrypa u dopmMa oTdeTa o 1abopaTopHOl paboTe

Otuer o mnaboparopHoii palOoTe IOKEH BKJIOYaTh B ceOsA: TUTYJIBHBIA JIHCT,
(GOpMyYIHPOBKY 3aJaHUsl, TEOPETUYECKHE TMOJIOKEHHS, HWCIIOIb3yeMble TIPU  BBITIOJHEHUH
n1abopaTopHOil paboThI, OMKCaHUE Mpollecca BHITOTHEHUS 1a00paTOpHOM paboOThl, MOTYUYEHHBIE
pE3yIbTaThl U BHIBOBI.

TpeboBanus k 0opopMIEHHIO OTYETA O Ja0OPATOPHOM paboTe

ITo xaxxmoit ynaboparopHOW paboTe BBIMOJHAETCS OTIENbHBIM OTYeT. TUTYJNBHBIM JHCT
oopmisieTcs B COOTBETCTBUM C Ia0ioHOM (0Opas3noM) mnpuBeAeHHbIM Ha caiite ['YAII
(www.guap.ru) B paznene «CeKTop HOpMaTUBHOM JOKyMeHTalum». TekcToBble U Tpaduueckue
Matepuaibl 0QOpMIISIIOTCS B COOTBETCTBUU ¢ jaeicTByronumMu ['OCTamu u TpebGoBaHUsIMU,
npuBefieHHbIMM  Ha caiite ['YAIl (www.guap.ru) B pazznene «CeKTop HOPMaTUBHOU
JOKYMEHTALAN.

11.3. Meroauueckue ykazaHus JUIsi OOYYaIONIMXCS M0 MPOXOXKICHHIO CAMOCTOSITEITHHON
paboThI

B xone BBIMOMHEHUSI CaMOCTOSITEIBHOW PabOThI, 00yJaroNIuiicss BHITIOIHAET PaboTy 1O
3aJJaHUI0 ¥ TIPU METOJMUYECKOM PYKOBOJCTBE IperojaBaTelisi, Ho 0e3 ero HernocpeiCTBEHHOIO
y4acTusl.

Jns oOyvaromuxcs 1o 3aoyHod (opme O0OydeHHs, camMoCTOsTeNbHas paboTa MOXET
BKJIIOUATh B ce0s KOHTPOJIbHYIO paboTy.

B mnpouecce BBIMONHEHHUS CaMOCTOSTENbHONW paboThl, y oOydaromerocst (popMHpyeTcs
1enecoo0pa3Hoe IIaHUPOBaHKUE PaboUero BpeMEeHH, KOTOPOE MO3BOJISIET UM pa3BUBaTh YMEHUS
U HaBBIKM B YCBOCHMM U CHUCTEMAaTH3allMM MPUOOpETaeMbIX 3HAHUN, 0OECIEeYMBAET BBICOKHIMA
YpOBEHb YCIEBAEMOCTH B TMEpPHOJ OOY4YEHHs, MOMOraeT IOJYyYUTh HAaBBIKA IOBBIIICHUS
npo¢eCcCHOHATIBHOTO YPOBHS.
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MeroaudeckuMH ~ MaTepUallaMK,  HaNpaBJIOIIMMU  CaMOCTOSITENIBHYIO — paboty
00YJarOIIUXCSISBIISIOTCS:
—  y4eOHO-METOAMYECKUI MaTepHal Mo AUCIHUILTHHE.

11.4. Metoauueckue yKa3aHMsl JUIsl OOyYaroUIMXCs IO IPOXOKICHUIO TEKYILEro
KOHTPOJI YCIIEBAEMOCTHU.

Texkymui KOHTPOJIb YCIEBAEMOCTH IIPELyCMAaTpPUBAaET KOHTPOJIb KayeCcTBa 3HAHUU
00y4aromuxcsi, OCyIIECTBIIEMOTO B TEYCHHE CEMECTpa C IIeJIbI0 OIICHUBAHMS XO0Jla OCBOCHUS
JUCLUIUINHBI.

Cucrema OLEHOK IpPH IMPOBEACHUU NPOMEKYTOUHOM AaTTECTALIMM OCYIIECTBIIAECTCS B
COOTBETCTBUM C TpeboBanmsiMu [lonokenuit «O TeKymeM KOHTPOJE YCIEBAaEMOCTH U
MIPOMEXKYTOUYHOU aTTecTaruu cTyaeHToB ['YAII, oOywaromuxcss Mo TporpamMmbl BBICIIETO
obpazoBanus» U «O MOAYIHHO-PEUTUHIOBOM CHCTEME OIICHKH KadecTBa ydeOHOW pPaboThI
ctyneHtoB B 'Y AID.

[IpoBeneHue TEKyIIEro KOHTPOJS YCHEBAEMOCTH OCYLIECTBIISIETCA C IOMOILBIO TECTOB,
npuBeneHHbIX B Tabauie 18. OueHnBaHue TEKYIIEro KOHTPOJIS yCIIEBAEMOCTH OLEHUBAETCS IO
cucreMe 3ader/ He 3aueT. [10J0XKUTENbHBIN pe3yIbTaT TEKYIIEero KOHTPOJIS YCIIEBAEMOCTH JaeT
CTYJEHTY JOTIOJIHUTEIbHBIN OaJUl IIPU MPOBEAECHUN IPOMEKYTOUHON aTTECTALIUH.

11.5. Meroauyeckue ykazaHusi Ajisi 0Oy4aroUIUXCsl MO MPOXO0KICHHUIO MPOMEKYTOUHOMN
aTTeCTallUU.

[IpomexxyTounast ~ aTTecTansi  OOy4alOIIUMXCS  MPEAYyCMaTpUBAEeT  OLICHUBaHUE
MIPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3yJbTaTOB 00y4YeHHs MO nuciuruiiHe. OHa BKIIIOYAeT B
cedst:

— muddepeHIMPOBaHHBI 3ad4eT — JTO0 ¢dopMa OIEHKA 3HAHWH, TOJYyYECHHBIX
00yyJaromumMcs Mpy U3yYeHUHU JAUCIUIUIMHBI, TIPU BBHIITOJIHEHUH KYPCOBBIX IMPOEKTOB, KYPCOBBIX
paboT, Hay4YHO-HCCIEA0BATENBCKUX PAOOT U MPOXOXKICHUH MPAKTUK C aTTECTAIIMOHHON OIIEHKOU
COTIUYIHOY, «XOPOIIIOY, KYIOBJIECTBOPUTEIHHOY, «HEYIOBICTBOPUTEIHLHOY.

Cucrema OLEHOK IpPH MPOBEACHUU MNPOMEKYTOUHOM aTTeCTallud OCYIIECTBISETCS B
cooTBeTcTBUU ¢ TpeboBanusimu [lomoxkennit «O TekymieM KOHTPOJIE YCIIEBA€MOCTH U
MPOMEXKYTOUHOHM artecTanmu cTyaeHToB ['YAII, oOywarommxcs MO MpOTrpamMMbl BBICIIETO
obpazoBanus» u «O MOIYJbHO-PEUTHHTOBOM CHCTEME OIICHKM KadecTBa Y4eOHOW paboThl
ctyneHtoB B 'Y AID».

[IpomexxyTouHast arrecTamusi OILEHMBACTCS IO pe3yjibTaTaM TEKYIIEro KOHTPOJIs

ycrneBaeMocTu. B ciayuae, eciiv CTyJEHT 10 YBaXHUTEIbHOW MPUYUHE HE BBINOJIHUI TPeOOBaHUS
TEKyIIEro KOHTPOISA, €My NPENOCTABIAETCS BO3MOXKHOCTh CHATh 3aJ0JDKEHHOCTH 110
nponymeHHbIM Temam. @opma npoBeIeHNs MPOMEKYTOYHOM aTTECTAllMK — TUCbMEHHAs!.
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Jluct BHeceHUs U3MEHEHUH B pabouyto IporpaMMy JTUCIUILINHBI

JlaTta BHECeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
W3MEHEHHUS

ConeprxaHne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOJIA
3aceaHus
Kadeapsl

Iommuce
3aB.

kadempoit
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