b [IOKYMEHT NOANUCAH
kel z ONEKTPOHHOW MOAMMCHIO
.. [

b
Bnaneneu; FaspyTenKo TatbaHa ButanbesHa
ReitcTanTenen: ¢ 16.05.2024 A0 09.08.2025

MUHHUCTEPCTBO ITPOCBEILEHNS POCCUIMCKOM ®EJEPALIMNA
denepanbHOE TOCYJaPCTBEHHOE OO KETHOE 00pa30BaTeIbHOE YUPEXKICHUE BBICIIIETO 00Pa30BaHUS
«AnTalCKui rocy1apCTBEHHbIN MeIaroru4eCcKruil yHUBEPCUTET
buiickuit punuan um. B.M. Hlykmuna

Kadenpa maremaruku, puznku, HHGOpMATHKU

e it S
“ ~,‘71 % s ?,Lr:‘bnf‘)ﬁ‘

RO 05
.B\_\'\}Q@Q?‘,Q

PABOYAS ITIPOTPAMMA YYEBHOM JUCITATLIIMHBI
b1.0.05.06 TEOPETUYECKHE OCHOBBI 1O ITPOPUJIIO TIOAT'OTOBKMU -
JOINOJIHUTEJIBHOE OBPA30OBAHUE (POBOTOTEXHUKA)

Hanpasienne noarorosku 44.03.05 IMegarornyeckoe od0pasoBaHue
(¢ nBymMs NpoPHJIAMHU MOATOTOBKH)

[Ipodunu noaroroBku Texnonorus u JlonoJHuTEIbHOE 00pa3oBaHue
(po00OTOTEXHUKA)
KBanudukarys BbITyCKHUKA O0akaJjaBp
dopma o0yueHus 3a049HAas
CocraBurenu:

KaHJl. TEXH. HayK, TOLIEHT Ka(eIpbl MaTeMaTUKH,
¢bu3uky, vHGOPMATHUKH

Y e
//// 2 Jlomatkuu H.H.

KaH]I. TIe/I. HayK, JIOIICHT, TOIEHT KadeIphl
MaTeMaTUKH, PU3UKH, HHPOPMATUKH

. %/ Hyneiesa E.B.

Buiick 2025



PEKOMEH/IOBAHA K UCITOJIb30BAHUIO B YYEBHOM ITPOLECCE
Ha 3acepanuu kadenpsl MaTeMaTHK, GU3NKU, UHHOPMATUKU

(mporokoa Ne8 ot 10.03. 2025)

3aBenyromnuii kadeapoit 5 s
MaTeMaTUKH, GU3UKU, HHHOPMATHK -“]Zé 4 [vmuar I'.C.



1. HEJIb 1 3AJJAYU TN CHUIIJINHBI
Ilenvio u3yuenusa pucuuiuiuHbl «TeopeTHueckue OCHOBBI 10 NPO(UI HOATOTOBKU -
JlononHuTenbHOE 0OpazoBaHHe (POOOTOTEXHMKA)» sIBIsETCS (opMHpoBaHHE (DyHIaMEHTAIBHBIX
3HaHUI W MPaKTHUYECKMX HABBIKOB B O00JACTM COBPEMEHHOW pOOOTOTEXHMKM WU, B YACTHOCTH,
00pa3oBaTeNbHON POOOTOTEXHUKH, U TOTOBHOCTH CTYJICHTOB K COOCTBEHHOM MPOESKTHOMN JEATEIBHOCTH U
K PpYKOBOJCTBY TBOPYECKOM IPOEKTHOW J[EATENbHOCTbIO Y4YallUXCsi B IMPEIMETHOH 001acTu
«PoboToTexHuKay.

3a0auu u3zyuenua UCUMIUIMHBI «TeopeTMdyeckue OCHOBBI IO MHPOQWIO IMOATOTOBKH -
JlonosHUTENbHOE 00pa3oBaHue (POOOTOTEXHUKA):

— OBJIaICHUE OCHOBHBIMH IOHATHAMM B OOJIACTH 3JIEKTPOHUKH, MEXAaTPOHUKHU, POOOTOTEXHUKU
U IPOrpaMMHUPOBAHUS;

— (QopmHpoBaHUE TMPEICTABICHUS O COBPEMEHHOM MEXaTPOHHOW U POOOTOTEXHUUYECKOU
CUCTEME KaK O €IMHOM KOMIUIEKCE 3JIEKTPOMEXAHUYECKHUX, DJIEKTPOTUAPABINUYECKUX, SJIEKTPOHHBIX
3JIEMEHTOB U CPE/ICTB BBIUMCIUTEIILHOW TEXHUKU, MEXKAY KOTOPHIMH IOCTOSTHHO IPOMCXOIUT 0OMEH
u3MeHsomencss napopmanueld, o0beIMHEHHOM OOMIe CHCTEMON aBTOMAaTHYECKOTO YIPaBJICHUS,
obuafaroneil 3J1eMeHTaMM UCKYCCTBEHHOTI'O MHTEIJICKTa;

— BBIpa0OTKa HABBIKOB YTCHHS (PYHKIMOHAIBHBIX W MPUHIUIHAIBHBIX CXEM DIICKTPUUYECKHX,
NIEKTPOHHBIX, aBTOMAaTUYECKUX u POOOTOTEXHUYECKUX CHUCTEM, UCIIOJIb30BaHUs
KOMITBIOTEPU3UPOBAHHON M3MEPHUTEIHHON M YIPABIISIONICH anmapaTypsl U1 (OPMHPOBAHUE YMEHH B
00JIaCTH MOUCKA U YCTPaHEHUs MPOCTEHUIIMX TUIOBBIX HEUCIPABHOCTEH B yCTPOMCTBAX M CHUCTEMax
3JIEKTPOHUKH, MEXAaTPOHUKU U POOOTOTEXHUKH;

— (popMupoBaHuE NPEACTAaBICHUS 00 UIESAX, IOHATUAX U METOAAaX CTPYKTYPHOTO U OOBEKTHO-
OPUEHTUPOBAHHOI'O MPOrpPaMMHUPOBAHUA U O3HAKOMJIEHHE C paboToil HUX, a Takke (OpMHUpPOBaHUE
MPEJICTAaBICHUsI O COBPEMEHHBIX CHCTEMax NpOrpaMMHUpPOBaHHSA, O KOMIBIOTEPHOH cpene
POOOTOTEXHUKH, BKIIFOYAs rpaduyeckuil A3bIK MPOrpaMMHUPOBAHUS, 00 OCHOBHBIX aITOPUTMHUYECKUX
KOHCTPYKLHUSAX, 3Tanax peleHus 3aad poOOTOTEXHUKH ¢ UCTIOIb30BaHuEM DBM;

— OBJIAJICHUE MPAKTUUYECKUMHU NpUEMaMU pa3pabOTKH AJITOPUTMOB MpPOrpaMM 0O0pabOTKU
YHCJIOBOM, CUMBOJILHOM U Tpaduyeckoil mHpopmanuu, GOpMUPOBAHNE YMEHUN, HEOOXOAUMBIX IS
CO3JIaHMsI KAUeCTBEHHBIX YUeOHBIX ITPOrpamMM Ul UCIOIb30BAHUS B ILIKOJIE, B YACTHOCTH, B y4eOHOU U
JIOCYTOBOM JIEATEITHOCTH, CBA3aHHOM ¢ pOOOTOTEXHUKOMT;

— (opMupoBaHue NpEACTAaBICHUNH O BHMJAX, OCHOBHBIX KOMIIOHEHTaX COBPEMEHHBIX
POOOTOTEXHUYECKUX KOHCTPYKTOPOB, O BHJAX TMOJBWKHBIX W HEMOJBWKHBIX COEIMHEHUH B
KOHCTPYKTOPE, O BU/IaX U KOHCTPYKTUBHBIX OCOOCHHOCTSIX Pa3IMYHbIX POOOTOB;

— (opMupoBaHHE TPEACTABICHUS 00 HAEAX, NOHATUAX W METOJaX MOJEIUPOBAHUSI U
IPOrpaMMUPOBAaHUS  Y4E€OHBIX POOOTOTEXHHYECKHX KOMIUIEKCOB Ha ocHoBe Habopa LEGO
Mindstorms, TeopeTH4yecKuX M MPAKTUYECKHX 3HAHUI B 00JIACTH TPa(UUECKOro MOJCIUPOBAHUS H
reHepanmu kozaa B cpenax Rogic, NXT u EV3, oBnageHne nmpakTHUECKHMMHU MPUEMaMHU pean3aliu
QITOPUTMOB U TMPOTPaMM B BHU3yaJIbHOM COOBITUHHO-OPUEHTHUPOBAHHOW Cpe/ie MpOorpaMMHpPOBaHUS
Ckpertu (Scratch) u B mporpamMmmHuoii o6onouke Arduino;

— (QopMHUpOBaHUE TEOPETUYECKUX MU TPAKTUYECKUX 3HAHUH M HABBIKOB CaMOCTOSATEIbHOU
paboTbl B 00NacTH MPOTrpaMMHUpPOBaHHMS pOOOTOB M POOOTOTEXHUYECKUX  KOMIUIEKCOB
o0pa3oBaTenbHON pOOOTOTEXHUKH;

— (popMupoBaHUEe yMEHUI B PEIIEHUH KOHCTPYKTOPCKO-TEXHOJIOTMUECKUX 33/1a4 U BBIPAOOTKA
HaBBIKOB POOOTOTEXHUYECKOTO0 KOHCTPYUPOBAHHUS, OTpaOOTKa IPUEMOB pa3pabOTKU U UCIOJIb30BaHUS
POOOTOTEXHUYECKHX 00pa30BaTeIbHBIX PECYPCOB B MPAKTUYECKON 00pa30BaTeNbHOMN ESATETbHOCTH.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII BO
Hucnunmuna «Teopernueckre OCHOBBI 1O TPOQMIIO IMOATOTOBKH - JlomoJHHUTENbHOE
obpazoBanne (podororexnuka)» (b1.0.05.06) oTHOocHTCS K MPEAMETHO-METOAMYECKOMY MOIYIIO
00s13aTeIpHON YacTy qucHuIIng bioka 1.
I[I/ICLII/IHJII/IHa HU3y4acTCs B TCUCHHUC 4 CCMCECTPOB 1 pa3acyiICHA HA MOAYJIN:



«OCHOBBI JICKTPOHHUKH, MEXaTPOHUKH U POOOTOTEXHHUKHN - 5 CEMECT;
«IIporpammupoBanue» - 6 cemectp;

«O0bpa3oBartenbHast pOOOTOTEXHUKA» - / CEMECTD;

«IIporpammupoBaHre poOOTOTEXHUYECKUX KOMILIEKCOBY - 7, 8 ceMecTphl.

Jns  ocBOeHHs] JIUCHHUILTHHBI « TeopeTHYecKre OCHOBBI 10 TPOQII0 MOJITOTOBKH -
JlonoHuTenbHOE 00pa3zoBaHue (POOOTOTEXHHUKA)» CTYISHTHI MCIOJB3YIOT 3HAHMS, YMEHUS, HABBIKH,
copMHpOBaHHBIC B TIpoliecce U3yueHus aucuuiuinl «dusukay, «Mupopmaruka» n «Teoperrnueckue
OCHOBBI 10 TPOUITIO MOATOTOBKH - TEXHOIOTHSI.

OcBoenue mucnuIUIMHBL ~ «TeopeTHuecKkue OCHOBBI 1O  HPOPWI0  MOATOTOBKH -
JlonoHUTENbHOE O0Opa3oBaHue (POOOTOTEXHUKA)» SIBISACTCS HEOOXOIUMBIM 0A3UCOM ISl M3YUYCHUS
TUCIUIUIAHBL «MeToauKa OoOydYeHHsT M BOCIIMTAHHUS IO TPOQHIIO TMOATOTOBKU - JOMONHUTEIEHOE
oOpazoBanne  (poOOTOTEXHWKA)» W I TPOXOXKICHUS  TEXHOJIOTUYECKOW  (NMIPOEKTHO-
TEXHOJIOTUYECKOH ) TPAKTUKU IO POOOTOTEXHUKE.

3. TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA JUCIUIIJINHBbI

[Iponecc n3yueHust TUCUUIUIMHBI HATIPABJICH Ha (JOPMUPOBAHKE CIEAYIONUX KOMHEMEeH YU
- CIOCOOEH OCYIIECTBJIATh IOMCK, KPUTHYECKUH aHAIW3 W CUHTE3 MH(OpManuu, NPUMEHATh
CHCTEMHBIH TOIXO/ JJIsl pelICHus mocTaBieHHbIX 3a1a4 (YK-1);
- CIIOCOOEH M TOTOB OPraHU30BBIBATH U OCYIIECTBJIATH YYEOHYIO U JOCYTrOBYIO J€STEIbHOCTh
00y4aroIIMXCs TI0 IPOrpaMMe JIOMOTHUTENILHOTO 00pa3oBanus Pobororexuuka (I1K-3).
B pe3yabTarte H3y4eHusi JMCHUIIMHBI CTYIEHT J0JIKeH

3namo:
VK-1.1 MexaHu3Mbl 1 METOJUKHU IIOUCKA, aHAJIM3a U CUHTe3a MH(OpMaIiK, BKIIOYAIOIUE CUCTEMHBII
noaxo B o0jactu odpazoBanus (3.1);
VK-1.2 MeTonuMKM TOCTaHOBKM MLEAM M CHOcoObl €€ JOCTHXKEHHs, HaydHOe MpeJCTaBIeHHE O
pe3yabTatax 00padoTku nnpopmarmu (3.2);
I1K-3.1 ocHOBBI IpOrpaMMUpOBaHus U poboToTeXHUKH (3.1);
[1K-3.2 comepxanue ¥ METOIUKY peaM3aliu JAOTIOTHUTEIBHON MporpaMmbl POOOTOTEXHHKA, B TOM
qHcIie COBPEMEHHBIX METO0B, POpM, CIIOCOOOB, MPUEMOB U CpeICTB 00yUeHHs U BocniuTaHus (3.2);

Ymemo:
VK-1.4 HaxoguTh W KPUTUYECKH AaHAJIM3MPOBATh HHGPOpPMAILNIO, HEOOXOIUMYIO JUIsl PpeIIeHUs
nocTaBieHHOM 3anaun (Y.2);
[1K-3.3 opraHu3oBbIBaTh Yy4€OHYI0 U JIOCYTOBYIO JAEATENBbHOCTh OOydYarolMxcs B Ipolecce
pean3anuu JOMOJIHUTEIbHON 0011eo0pa3oBareabHOl mporpaMMel Pobororexnuka (V.1);
I1K-3.4 pas3pabarbiBaTh MPOrpaMMHO-METOJMYECKOE OOecHeueHue peanu3aliy JOMOJHUTEIbHON
o01eobpaszoBarenbHOM porpammel PoboTorexnuka (Y.2);
I1K-3.5 pa3pabarbiBaTh IpOeKTH poOOTOB 1 cobupats ux (Y.3);

Bnaoems:
VK-1.7 MexaHu3MaMu TOMCKa HMH(QOpPMALMU, B TOM UHCIE C TPUMEHEHHEM COBPEMEHHBIX
MH(OPMALMOHHBIX U KOMMYHHMKAIIMOHHBIX TexHosorui (B.2);
[1K-3.6 mMeToaukoil opraHu3anuu y4eOHOW M JOCYrOBOM JEsATEIbHOCTH OOydaroUIuxcs B Ipolecce
peayin3aluu JOMOJIHUTEIbHON 00ieo0pa3oBarenbHol mporpaMMel Po6orotexnuka (B.1);
[IK-3.7 HaBblkamMM  pa3pabOTKM  MPOrpPaMMHO-METOJMYECKOr0  OOecledyeHus  peanus3alnuu
JIOTIOJIHUTEIBHON 00111e00pa3oBaTenbHON mporpaMmel Po6orotexnuka (B.2);
I1K-3.8 HaBbIKkamMu pa3pabOTKH MporpamMm Ul yrpasieHus podotamu (B.3).



4. OBBEM JINCOUIIJIMHBI U BUJIbl YYEBHOM PABOTHI
OO01mast TpyJ0€MKOCTh JUCIUILINHBI cocTaBisieT 20 3a4eTHBIX EAMHMII.

Bunx yuebnol paboThl Bcero Cemectp Kypc Ceccus
9acoB 533 6 3 J1 7473 8 4 J1
AyauTopHbIe 3aHATHS (BCEro) 78 16 24 30 8
B ToM uucne:
Jlexmun 24 6 6 10 2
JlaboparopHbie pabOThI 54 10 18 20 6
HNuas koHTakTHasA padoTa 2 - - 2 -
CamocTrosiTejibHasi padoTa (BCero) 640 128 192 256 64
B ToM uucne:
W3y4enue MmaTepuaaoB JEKLIUH, 288 72 72 120 24
KOHCIIEKTHUPOBAaHUE MAaTEPUAIIOB 110
BOIIPOCAM, OCTABJICHHBIM JIJIS
CaMOCTOSITEIILHOTO U3yUCHHSI
[ToaroroBka K J1abOpaTOPHBIM 3aHATHSIM U 318 56 120 102 40
3aIuTe JJA0OPATOPHBIX padboT
IToaroroBka KypcoBoi pabOThI 34 - - 34 -
Bua npomexxyTo4HON arTecTaluu DK3aMEHBbI | DK3aMEH | 3K3aMEH | DK3aMEH, | DK3aMEH
(4), KP KP
OO61as Tpya0eMKOCTh 720 144 216 288 72
9achl 20 4 6 8 2
3aueTHBIC
€ JIMHHIIBI
5. COAEP) KAHUE JUCIUIIJINHBI
5.1. Pa3genanl AMCHUIINHBI ¥ BUALI 3aHATHII
5.1.1. Moayab «OCHOBBI 3JIEKTPOHUKH, MEXaTPOHUKHU U POOOTOTEXHUKID)
5 cemectp (J1ek.-64., 1a6.-104., CPC-1284.)
Ne | Haumenoanue pazgena | Jleku. | Jlabop. | UKP | CPC DO (uac.) Bcero
n/m JACLIUTUTMHBI 3aH.
1 OCHOBBI aHAJIOTOBOU 1 2 - 26 - 29
JICKTPOHHUKHU
2 OcHoBbI 1TU(POBOH 1 4 - 26 HNuTtepakTuBHBIC 31
DIIEKTPOHUKHU 71a00paTOpHBIC 3aHATH
C HCTIOTh30BaHHEM
paboTHI B MaJIBIX
rpynnax (4 4.)
3 DJIEMEHTHI CHITOBOM 1 2 - 26 - 29
DIIEKTPOHHUKHU
4 OCHOBBI MEXaTPOHUKH 1 2 - 26 NuTepakTuBHOE 29
JIEKIIMOHHOE 3aHATHUE C
UCTIOJIb30BaHUEM
HUKT-texnonoruun
(MynbpTHMEIAA-
npe3enrtanusi) (1 4.)
S) OCHOBBI POOOTOTEXHUKHU 2 - - 24 WHTepakTuBHOE 26
JIEKLIMOHHOE 3aHATHUE C
MCIIOJIb30BaHUEM




UKT-texnonoruun
(MynpTHMEIAA-
npeseHTaisi) (2 u.)

BCETO: 6 10 - 128 - 144
B mom  uucne 8 3 4 7
UHMEPAKMUBHOU hopme
5.1.2. Moayas «IIporpaMmMupoBanue»
6 cemecTtp (J1ek.-64., 1a6.-18u., CPC-1924.)

Ne | HaummenoBanwue paznena | Jlekn. | Jlabop. | UKP | CPC HN®DO (gac.) Bcero

/n JCIATUTHHEI 3aH.

1 Brenenue B 2 - - 64 HNurtepakTuBHOE 66
IPOTPaMMHUPOBaHUE JICKITHOHHOE 3aHSITHE C

UCTIOJIb30BaHUEM
HUKT-texHnonorun
(MynbpTHME M-
npesenranus) (2 4.)

2 [TponeypHoe 2 10 - 64 WuTepakTuBHBIC 76
IPOTPaMMHUPOBaHUE 71a00paTOpHBIC 3aHATHS

C MCIOJIb30BaHHEM
paboTHI B MaJIbIX
rpynnax (8 u.)

3 BBenenne B 00bEKTHO- 2 8 - 64 - 74
OpPUEHTUPOBAHHOE U
coObITHITHOE
POrpaMMHUPOBAHUE
BCETO: 6 18 - 192 - 216
B mom  uucie s 2 8 10
UHMEPAKMuUBHoU popme

5.1.3. Moayas «O6pa3oBaTe/ibHasi POOOTOTEXHUKAY
7 cemecTp (J1ek.-64., 1a6.-124., UKP-24., CPC-160u4.)

Ne | Haumenosanue paznena | Jleku. | Jlabop. | UKP | CPC DO (uac.) Bcero

n/m JTUCITATIINHEI 3aH.

1 Habopbl KOHCTPYKTOPOB 2 - - 26 WHTepakTuBHOE 28
IUTsE 00pa3oBaTebHON JIEKITHOHHOE 3aHSTHE C
POOOTOTEXHUKH UCIIOJIb30BaHNEM

UKT-Trexnonorun
(MynpTHMEIMA-
npesenTanysi) (1 4.)
2 CTpyKTypa U CUCTEMBI 2 - - 26 WHTepakTuBHOE 28
yue6HOoro podoTa JIEKLIIMOHHOE 3aHATHUE C
HCIIOJIb30BaHNEM
UKT-TrexHonorun
(MynpTHMEIHA-
npeseHTanus) (1 4.)

3 OcHoBBI 2 - 2 42 - 46
KOHCTPYUPOBaHUS U
IPOTPaMMHUPOBAHUS
y4eOHBIX pOOOTOB




4 PoGororexuuueckwmii - 6 - 32 HNutepakTuBHBIC 38
nabop Robo kit 7 71abopaTOpHBIE 3aHATHUS
C UCIIOJIb30BaHHEM
paboOTHI B MaJIBIX
rpynnax (4 u.)

5 PoGoTroTexHuueckuit - 6 - 34 HNHTepakTHBHBIC 40
Habop LEGO 1abopaToOpHbIE 3aHATHUS
Mindstorms Education C UCTIOJIb30BaHUEM
EV3 paboThI B MAJIBIX

rpynmnax (4 4.)
BCETIO: 6 12 2 160 - 180
B mom  uucne 8 2 8 10
UHMeEpaKmusHoU popme
5.1.4. Moayas «IIporpammMupoBanue po00TOTEXHMUYECKUX KOMILIEKCOB»
7 cemectp (J1ek.-44., 1a0.-84., CPC-96u4.)

Ne | HaumenoBanwue paznena | Jleku. | Jlabop. | UKP | CPC NDO (uac.) Bcero

/11 JIUCITUTITUHBI 3aH.

1 Cpensl 4 8 - 96 HNHurtepakTuBHOE 108
IPOrPaMMHUPOBAHHUS JIEKIIHOHHOE 3aHATHE C
poOOTOB U MCIOJIb30BaHUEM
POOOTOTEXHHUYECKUX UKT-TexHonorun
KOMILJIEKCOB (MypTHMETHA-

npeseHTais) (2 4.)
HNHutepakTuBHOE
nabopaTOpHOE 3aHITHE
C UCIOJIb30BaHUEM
paboTHI B MAJIBIX
rpynnax (2 4.)
BCEI'O: 4 8 - 96 - 108
B mom  uucne g 2 2 4
UHmMepaxKmusHou ghopme
8 cemecTtp (11€k.-24., 1a6.-64., CPC-644.)

Ne | Haumenosanue pazgena | Jleku. | Jlabop. | UKP | CPC DO (uac.) Bcero

n/m JTUCITATIINHEI 3aH.

1 Cpenpl - 2 - 36 WHTepakTuBHOE 32
IPOTPaMMHUPOBAHHUS nabopaTopHOE 3aHITHE
po6OTOB 1 C UCIIOJIb30BaHUEM
POOOTOTEXHUYECKUX paboThl B MabIX
KOMILJIEKCOB rpynnax (2 4.)

2 [TporpamMmmupoBanue 2 4 - 28 WNHTepakTiBHBIE
po6OTOB B cpefe n1abopaTopHbIE 3aHATHUS
Arduino C HCITOJTb30BaHHEM

paboThI B MAJIBIX
rpymnmnax (4 4.)
BCET0: 2 6 - 64 - 72
B mom  uucne & 6 6

uUHmMepaxkmusHou ghopme




5.2. Coaep:xanue pa3ieoB IUCHUILINHBI
5.2.1. Conep:xanue pa3aeaoB Moayjast «OCHOBBI 3JIEKTPOHUKH, MEXATPOHUKHU H

POGOTOTEXHUKH, 5 ceMeCTp

/o

HaumenoBanue pasnena
MUCHUTIIIINHBI

Coneprxanue pasjaena

JEKLWH (6 u.)

OCHOBBI aHAJIOTOBOM
ANEKTPOHUKHU

OcHOBBI T POBOI
AIIEKTPOHUKHU

1. AnanoroBasi u nugpoBasi JJIeKTPOHHUKA (2 41.)

[IpenMeT DJIEKTPOHHMKH, €€ BaKHEWIINE OTpaciu:
UHPOPMALIMOHHAS ¥ CHJIOBasl JJIEKTPOHUKA, aHAJIOTroBas M
1M poBast JIEKTPOHUKA.

OCHOBBI ~ QHAJIOTOBOM  JJEKTPOHUKU.  DJIEKTPOHHO-
IBIpOYHBIM  (pn) mepexoA. bumonspHele U MoJeBbIE
TPaH3UCTOPBHI. AKTHUBHBIN pexXUM TpaH3UCTOpa
(YcunuTenbHBIN, aHATOTOBBIN PEXHUM) U €r0 KIIFOUEBOI PEeXKUM
pabotel. Ycunurenu. OOpartHas cBsizb (OC) B yCHIMTENSIX.
Knaccudukanus (mocnenoBatenbHas, napajieinbHas, o TOKY,
no Hanpspkenuto). [lomoxurensHas u orpunarenbHas OC.
Bnusnue ortpunarensHoii OC Ha OCHOBHBIE IapamMeTphl
yewmtenst (Ha KOI(PPUIIMEHT YCHICHUS IO HAMpsHKEHUIO,
aMIUIUTYAHO-YaCTOTHYIO  XapaKTepUCTHKY, BXOJAHOE U
BBIXOJTHOE COIPOTHUBJICHHE).

OcHoBbl 1IM(PpPOBOIl 3nekTpoHUKH. [{udpoBbie CUTHAIBIL.
Jlornueckue 37€MEHTHI.

KoMOuHaMoHHbIe JTOTUYECKHE DSJIEMEHTBI: HWHBEPTOPHI,
snementel W, U-HE, WUJIM, NJIN-HE, unckmouaromee MJIN,
nemudparopsl, MUGPATOPbl, MYJIbTHILIEKCOPBI, CyMMAaTOPBI,
npeoOpa3oBarTeilu KOJI0B.

[TocnenoBaTenbHOCTHBIE JTOTHYECKHE deMeHTh: RS-, JK-
u D-Tpurrepsl, napanenbHble PETUCTPbl U PErHCTPhl CIIBUTA,
CUETYHKH, ACTUTEIN YaCTOTHI.

Wnterpanbuble  mukpocxembl  (MMC).  IlnoTHOCTH
YIAaKOBKM M  CTeNeHb MHTerpanuu. OOLIeTeXHUYEeCcKue
napametpel UMC. Knaccuduxamuas MUMC mno TexHomoruu
W3rOTOBJIEHWSI W 1O Ha3HaueHuto. Amnanorosele HMMC.
Onepaunonnsle  ycuwmurenu. Lluppoeie HWMC. Cepun
mudpoBeIx MukpocxeM. Ilpumepsr koaupoBku. CpaBHEHHE
MapaMeTpoB Pa3IMUHbIX cepuil. MUKpOIIpOLIeCcCOpHI.

Amnanoro-uugpossie (ALII) u mudpo-ananorossie (LIAIT)
npeoOpazoBarenu. [lpunnun  pabotel. HasHauenwme wu
kiaccupukanus. OCHOBHbIE XapaKTEPUCTUKH.




DIeMEHTHI CHIIOBON
AIICKTPOHUKHU

OCHOBBI MEXAaTPOHUKH

2. OCHOBBI CHJIOBO 3J1EKTPOHUKH U MeXaTPOHUKH (2 4.)

CuiioBbIE MOJYNPOBOAHUKOBBIE KIIIOUU: HEYNPABIIAEMbIC
(muonel), moNyynpaBiisieMble (TUPUCTOPBI) W MOJHOCTHIO
ympasisiembie  (TpaH3uctopel). Tpanszuctropel MOSFET wu
IGBT.

Buasl  mpeoOpa3zoBaHMid  AJEKTPUUYECKOHW  DHEPTHU:
BBINIPSIMIICHUE, WHBEPTUPOBAHME, NPEOOpa3oOBaHHE YpPOBHEU
IIOCTOSIHHOT'O Y MIEPEMEHHOI0 HANPSKEHUMN.

[IpuHUHMIBL  peryJUpOBaHUs BBIXOJIHBIX HAMPSKEHUM.
[[InpoTHO-UMITYJIECHOE peryaupoBaHue IIOCTOSIHHOTO
HaIPSKEHUSL. [[upoTHO-UMITYIECHAS MOAYJISILIUS
MIEPEMEHHOTO HAIIPSIKEHUSI.

MexarpoHuka  Kak  CHUHTE€3  TOYHOM  MEXaHHKH,
ANIEKTPOHUKU U MUKPOIIPOLIECCOPHOTO YIIPABJICHUS.

DJNeKTpUYecKue JIBUTATENM M WX  Kilaccu(uKaius.
XapaKkTepUCTUKU JBUTATENIECH: CKOPOCTh BpallleHHs pPOTOpa,
BpaILlalOIIMid MOMEHT, MOIIHOCTh 1 KII/I.

OpnHoda3Hble aCUHXPOHHBIE JBHUraTeNU. YCTPONCTBO H
npuHuun aeicteus. [lyck B xon u peBepcupoBanue. [IpuHuun
4aCTOTHO-TOKOBOI'O yIIPABJICHMUSL.

YerpoiicTBO W OpUHLMI  JCHCTBUSA  JBUTAaTeNel
IIOCTOSSHHOTO ~ TOKa.  JIBuratenm  MOCTOSIHHOIO — TOKa
MOCNIEAOBATEIbHOIO W TapasieIbHOrO0 BO3OYXKICHHS M UX
OCHOBHBIE XapaKTEPUCTHUKHU. [Tyck JIBUTATEJI,
pEBEPCUPOBAHHE, MU3MEHEHUE CKOPOCTH BpalICHUSI.
Konnexropusie JIBUTATEIH MIEPEMEHHOT0 TOKa U
YHUBEpCAIbHbIE KOJJIEKTOPHBIE TBUTATEIH.

[lonstne  osnextpornpuBona. CrpykTypa  LU(POBBIX
M3MEPUTENIbHBIX U yhOpaBisitomux cucreM. Crpykrtypa u
Ha3HAYCHHE CUCTEM aBTOMATHUKHU. DJIE€MEHThI aBTOMATHUKHA U UX
byHKIUH. JaTtuukwy, YCUJIMTEIIH, CTaOUIIN3aTOPHI,
NEPEeKIIIOYaoMe M WCIOJHUTENbHBIE  DJIEMEHTBl  Kak
3JIEMEHTHI CTPYKTYpBI ABTOMATUYECKOMN CHUCTEMBI.
Knaccudukanus JTaTUYHKOB. [TapameTrpuyeckue u
re’HepaTopHsie JaTyuku. OOpaTHbIE CBSA3H B aBTOMATHKE.

DNeKTpOoABUTaTENN KaK MCIOJIHUTEIbHbBIE YCTPOHCTBA
CHUCTEM AaBTOMATHUYECKOIO YIPABIECHUS U PEryJUPOBAHUS.
[[TaroBeie gBurarenu. JIBUraTenu TMOCTOSSHHOTO TOKa C
pPENYKTOPaMHU. OHKOZEpHI. Ha3nauenue 9HKOJEPOB.
NHKpeMeHTaIbHBINA U a0COTIOTHBINA SHKOIEPHI.

OCHOBBI
POOOTOTEXHUKHU

3. OcHOBBI POOOTOTEXHUKH (2 4.)

PobGotel.  Kpatkas  uctopus  pa3BuTHs ~ poOOTOB.
PoboTtorexnuka. KpaTtkas uctopust pa3BuTusi poOOOTOTEXHUKHU B
Poccuu. Tpu 3akoHa poGoTOoTeXHUKH. PoOGOT-aH1pou .

Knaccudukanus podboros. Knaccudukarus mo obmactsim
IIPUMEHEHHUS - IIPOMBIIIIJIEHHBIE, CTPOUTEIIBHBIE,
CEJIbCKOXO3SMCTBEHHbIE, TPAHCIOPTHBIE, OBITOBBIE, OOEBBIE
(BOEHHBIE), HMCCIEA0BATEIbCKUE, MEIULMHCKUE, COLUAJIbHBIC,
obpaszoBarenbHble. Kiaccudukamuss 1mo cpeae  oOUTaHUS
(3KkcrulyatauMu) - Ha3eMHbIe, [OA3E€MHbIE, HAaJBOJHBIE,
HOJBOJIHBIE, BO3JyILIHbIE, KocMuueckue. Kiaccudukanusa mno
CTCNIEHU TOJABM)KHOCTU -  CTAallMOHApHBIE, MOOWJIbHBIE,




cMmemansble. Kiaccudukanus no TUIMY CUCTEMBbI YIIPAaBICHHS -

pOTpaMMHBIE, aJlanTHBHBIE, WHTEJUICKTYyaJIbHbIE.
Knaccupukanus 1m0 (yHKIUOHATLHOMY HAa3HAYCHUIO -
MaHMITYJISIIUOHHBIC,  TPAaHCIOPTHBIC,  HWH(OPMAIIMOHHbIE,
KoMOMHHpOBaHHbIEe. Kitaccupukanuss 1Mo THUIY TPUBOAOB -
AIIEKTPHUYECKHE, THIPaBINYECKUE, ITHEBMATUYECKHE.
Knaccudpukanus 10 THIy JBHXKUTENS - TYCEHUYHEIE,
KOJIECHBIE, KOJICCHO-TYCCHUYHBIE, MOJTy-TYCCHUYHBIE,

HIararoIue, KOJECHO-IIAraloufe, pPOTOPHBIE, C MET-JIEBBIM,
BUHTOBBIM, BOJOMETHBIM U PEAaKTUBHBIM JBHKUTEISIMHU.
Knaccugpukamuss 10  KOHCTPYKTHBHBIM — OCOOEHHOCTSIM
TEXHOJIOTUYECKOT0 000pyIOBaHMA: IO YUCITy MAaHUIYJISTOPOB,
[0 TPY30II0ABEMHOCTH MAHUIYJSATOPOB - cBepxJyerkue (1o 1
kr), serkue (ot 1 mo 10 kr), cpemnue (ot 10 mo 200 kr),
soxenbie (oT 200 o 1000 kr), cBepxtspkensie (ceime 1000
KI'), [0 CUCTeME KOOpAMHAT paboued 30HBI - JIMHEHHasd,
yIJ0Basi, MO THUIy HCTOYHUKOB MEPBUYHBIX YIPABISIOMINX

CUTHAJIOB - JNEKTPUYECKUE, OMO3JIEKTPUYECKHE,
akyctudyeckue. Kiaccubpukanuss mno crnocoOy ynpaBieHUs -
aBTOMAaTUYECKUE, JUCTAHLIMOHHO-YTIPaBJsieMble
(komupyromye, KOMaHIHble, UHTEPaKTHUBHbBIE, CYIIEPBU30PHBIE,
JIMAJIOTOBBIE), py4YHBIE (1apHUpHO-OanaHCUpHBIE,
HK30CKEJIETOHHBIE). Knaccugukanus o YPOBHIO
YHUBEPCAJIBHOCTU - CHEUUAIbHbIE, CHEUAIN3UPOBAHHbIC,
yHuBepcanbHble. Knaccupukamuss no  tumy — 0a30BBIX
AIIEMEHTOB  CHCTEM  YIpaBJIE€HHUA -  I[THEBMAaTHUYECKHE,

AJIEKTPOHHBIE, Ouonornyeckue. buoTexHuueckne poOOTHI
(ycTpoiicTBa, KOMUPYIOIIHME JEUCTBHUS YEIOBEKa, HAIpPUMED,
UCKYCCTBEHHBIC  KOHEYHOCTH),  POOOTHI,  YIpaBIsieMbIe
YeJIOBEKOM IpU NMOMOIIH MyJbTa. [IoIHOCThIO aBTOMAaTHYECKHE
POOOTHI, CIOCOOHBIE 00XOIUThCS O€3 BHUMAHUS YelloBeKa.

[IpuHIMIBI ¥ cr1OCOOBI yHpaBIeHUs poOOTaMHU.

[IpombinienHas poboTorexHuka. [IpobGneMsl u 3amauu
poOotuzanuu  mpou3BoAcTBa.  OCHOBHBIE  TOHATHS U
onpenenenus. Kiaccudukanys NpOMBIIUIEHHBIX pPOOOTOB.
CrpykTypa MIPOMBIIIIIEHHOTO pobora. VYerpoiicTBo
IPOTPaMMHOTO YIIPaBJICHHUSI U €ro OJIOKU: YCTPOMCTBO BBOJA,
YCTPOMCTBO TEXHUYECKHX KOMaH], YCTpPOWCTBO 00palboTKH,
YCTPOWCTBO YIpPaBICHUS TNPHUBOJIOM, YCTPOHCTBO OOpaTHOM
CBA3M. MaHUNyJIATOp U €ro KOMIIOHEHTHI: HCIOJHUTEIbHbIE
JJIIEMEHTHl  TE€XHOJOTMYECKMX KOMaHJA, MpPHUBOJ, JaT4YHUK
oOpatHoit cBsi3u. IlpuBoabl poOOGOTOB. DNEKTPOJABUTrATEIU
po6otoB. CeHCOpHBIE YCTpPOWCTBA H JaT4YUKH POOOTOB.
Wcrounnku nmutanus MOOMIBHBIX POOOTOB.




5.2.2. Conep:xxanue pazaesoB moayJas «IIporpammupoBanue», 6 cemecTp

Ne | HaumenoBanue paznena
Coneprxanue paszziena
n/n JUCLUILIMHBI
JIEKIIUMH (6 u.)
1 Brenenue B 1. BBenenue B si3bIku nporpamMmmupoBanus (1 4.)
IIPOrpaMMUpPOBaHHE Buapl S3BIKOB MporpaMMHpoOBaHUs. TexXHOJOTHH pa3paboTKH
IPOTrPaMMHBIX M IPOIPaMMHO-TEXHUYECKHX CUCTEM.
2. Cpeanl nporpammupoBanus (1 4.)
[TonsTue cpenpl nporpaMMupoBaHusi. OCHOBHbIE KOMIIOHEHTBI
Cpell IpOrpaMMHUPOBAHUS.
2 [Ipouenypuoe 3. OcHOBBI CTPYKTYPHOTro nporpammupoBanus (1 4.)
[IPOrpaMMUpPOBaHUE Crpyktypa mnporpamm. Tumbl JaHHBIX. Belpaxenus u
onepauuu s3bika Omneparopsl s3bika. CTpyKTypUpOBaHHBIE
TUNBI JaHHBIX. Daiiibl U yKazaTenu. MoayJsiu.
4. CTPyKTYpHI B npoueaypHoM nporpammupoBanuu (1 4.)
[Muknel.  Omneparopbl  si3bika.  OpraHuzanus — LUKIIOB.
[Tponietypsl U pyHKLMH, UX BbI30B. [TapameTpsl HoAIpOrpaMm.
3 BBenenne B 00beKTHO- | 5. Beenenne B 00bEeKTHO-OPHEHTHPOBAHHOE
OPUEHTUPOBAHHOE U nporpammupoBanue (1 4.)
COOBITHITHOE OcHoBHbIE HOHSITUS u IPUHLIUIIBI 00BEKTHO-
IpOrpaMMHUpPOBAaHUE OpPUEHTHPOBAHHOT'O MporpaMMHupoBanusi. OnucaHue KJIaccoB U
00bexTOB. [IpuMeHenne 6MOIMOTEK U HepapXuil 0OBEKTOB MPH
IPOrpaMMUPOBAHUM.
6. OcHOBBI cOOBbITHIIHOTO porpamMmmupoBanus (1 4.)
OOBEeKTHO-COOBITUIIHOE ~ TPOTrpaMMHUpPOBAaHHE B Cpele.
CpenctBa M crmocoObl MOCTPOCHHUS OOBEKTHO-COOBITHITHBIX
MOJIEJIEN IPEAMETHBIX CPEL.
5.2.3. Coaep:xanme pasienon Mmoay.as «O0pa3oBarenbHasi poOOTOTEXHHKA», / ceMeCTp
Ne | HaumenoBanue paszaena
Copepxanue pasaena
n/m JACLIUTUTMHBI
JIEKIIUH (6 4.)
1 Ha6opst 1. O630p HA0OPOB KOHCTPYKTOPOB /Jisi 00pa3oBaTeIbHOM
KOHCTPYKTOPOB ISl PoOOTOTEXHHUKH (2 4.)
oOpa3oBaTenbHOI PoOoThI-UrpymKkH. MoTtopur3upoBaHHbIE pOOOTHI.
POOOTOTEXHUKH [Tporpammupyembie  poOGoThl.  CpaBHUTENBHBIH  aHAIU3

(YHKIIMOHATHHBIX BO3MOXKHOCTEH Pa3IMYHBIX KOHCTPYKTOPOB
Ui 00pa3oBaTeNbHOM pOOOTOTEXHUKHM W TEHICHLUH HX
pa3BUTHSL.

PoGotoTtexnuueckuit konctpykTop Robo kit 7.

PoGotoTtexnmueckue korcTpykropsl LEGO. ITnactukoBbie
neramn LEGO Technic. DnexktpomMexaHUUeCKHid KOHCTPYKTOP
LEGO Education Mindstorms NXT 2.0 8547.

OnextponHblii kKoHCTpykTop LEGO Education Machines
and Mechanisms - Bo0300HOBIsieMbIE HMCTOYHHKH SHEPTHH
9688.

Koncrpykrop LEGO Mindstorms Education EV3 -
0a30BBbIi Habop 45544. ONEeKTPOHHBIE CEHCOPBI.
CepBomoTopbl.  Muxkpokomnsiorep EV3.  Bo3moxnHocTH




nporpaMMmupoBanus. Pecypcubiii Habop Mindstorms EV3
45560.

PoGororexunueckuii koHcTpyktop Ultimate Robot Kit
V2.0. Ilnara ynpaBnenuss MegaPi ¢ BO3MOXHOCTHIO
nporpamMmupoBanus B cpenax Arduino, Python, Node JS.

O6pa3oBareibHbIe POOOTOTEXHUYECKHE MOJTyJIN
TexHoma0.
2 Crpykrypa u cuctembl | 2. CTPYKTYypa U cMCTeMbl y4eOHOro podorta (2 u.)
ydeOHoro pobora CrtpykTypHas cxema y4eOHOro poboTa.
Cucremsl y4eOHOr0 pobora: MeXaHUYecKas,
aNIeKTpUYecKas, HHPOpPMAIIMOHHAS, CHCTEMa aBTOMATHKH.
YcTpoiicTBo yIpaBiIeHUS y4eOHOT0 pobora.
MUKpOKOHTPOJLIEPHI poboToB u MOJIKJIIOUEHUE

nepuQepHiiHbIX yCTPOHUCTB.

WK-npuemHuku u mnepexatunku curHanoB. Bluetooth-
NPUEMHUKH U TIepEeIaTYMKH CUTHAJIOB.

Cencopnasi moacuctema ydeOHOTO poOoTa. OCHOBHBIE
JaT4uku yueOHbIX poOoToB: WK-maTumku, naTyuku 3BYKa,
[[BETa, TEMIEpPaTypbl, KacaHWs, YJIbTPA3BYKOBBIC IaTUHKH,
JaTYMKH yIja HaKJIOHA, TUPOCKONBI W  T'HPOJATYHKH,
AKCEJIEPOMETPHI.

HcnonmuutenbHas — mojcucteMa  yueOHOro  poOora.
JBuratenu yueOHBIX POOOTOB: JABHTATEIH MOCTOSHHOTO TOKa,
CEepBOJIBUTATENHN (CEPBOMOTOPEI).

DnekTponuTaHue yueOHoro podoTa.

3 OcHoBBI 3. OCHOBBI KOHCTPYMPOBAHHUSI M NPOrPaAaMMHPOBAHUSA
KOHCTPYMPOBAHMS U yueOHbIX po0oTOoB (2 4.)
IIPOrpaMMHUPOBAHHUS CocraBieHne  (yHKUMOHAJIBbHOM  cXeMbl  poboTa.
y4eOHBIX pOOOTOB [TpoextupoBanue pobora mo TpeOyemol (yHKIHOHAIBHOM

CXEME C YUeTOM 33/1aHHBIX (PYHKIMOHAIBHBIX XapaKTEPUCTHUK.

CooTBeTcTBHE KOHCTPYKIIMM HPOEKTUPYEMOTO poboTa
(YHKIMOHAJIBLHOMY HA3HAUYEHUIO W BHeIIHeH cpexe. Monenu
y4eOHBIX pOOOTOB.

Otanbl KOHCTPYMpPOBaHHMsS MakeTa poOOTa: COCTaBlICHHE
ACKU30B, UYepTekel, BHIOOp MaTepuasa Hecylleld KOHCTPYKIUU
poboTa, BBIMOJIHEHNE HEOOXOIUMBIX PacyeToOB, U3TOTOBJIEHUE
netanei, cOopka, UCCIIEJOBAHUE COOTBETCTBUS TEXHHUYECKOMY
3aJJaHUIO U OLIEHKA KauecTBa.

Cozmanne nporpamm a1 yueoHoro podota. ['paduueckoe
nporpammupoBanue. [Iporpammuposanne B cpegax NXT u
EV3. Jluneitnprit anroputMm. [loCTyclioBHE W IHMKIMYHOCTB.
Onucanue 6J0KOB aIrOpUT™Ma. AJITOPUTM JIBUKEHHUS 10 KPYTY,
BIOEpEA-HA3al, IO KBajgpaTy MU «BOCBMEPKON». 3amycK H
OTJIAIKA IPOTPaMMBI.

5.2.4. Conep:xanue pa3aesoB moay.s «[IporpamvupoBanue po60TOTEXHUYECKHUX KOMILIJIEKCOBY,
7, 8 cemecTpbl - 7 cemecTp

Ne | HaumenoBanue paznena

ConeprkaHue pasjena
/1 IUCIAIUINHBI Aacp pasa

JEKIUH (4 u.)

1 Cpenpl 1. O030p BU3yaJIbHBIX Cpel NMPOrPAMMHMPOBAHUA POOOTOB
IIPOrpaMMHUPOBAHUS JJIS1 TOIIKOJIbHUKOB H HAYAJbHBIX KJIaCCOB (2 4.)




poOOTOB U Cpena Create (Arts & Bots). Dramnbl mporpaMMupoBaHHUsI

POOOTOTEXHUYECKUX monenn B Create: ompeneneHue 3JIEMEHTApPHBIX MOAYJEH

KOMILJIEKCOB NIOBE/ICHUS (BBIPAXKEHMIT), ONpeAeIeHUE MOCIIEI0BATEIIbHOCTH
UCIIONTHEHUST MojyJiell. BeTBrneHue mporpammbl MO MPOCTHIM
YCJIOBHSIM.

Cpena  Wonder mnporpaMMHpOBaHUSI  TOTOBBIX K
nporpammupoBanuto podoros Dash u Dot craprama Wonder
Workshop.

Konctpykrop Lego WeDo. J[laruuku Lego WeDo:
JaTYUKU paccTtosHus u Hakiaona. Lego WeDo Software.
ITukrorpammel anementoB B WeDo.

MMuTallmOHHOE ~ MOJEIMPOBAaHHE W BHPTYaJIbHBIC
OKCIIEPUMEHTHI JIJIsi JIOMIKOJbHUKOB M HAYaJIbHBIX KIIACCOB!
passuBaroire urpsl. Mrpa Lightbot.

2. Hekotopsblie cpeabl NPOrpaMMHPOBAHHSA POOOTOB U
POOOTOTEXHHYECKHX KOMILIEKCOB il b CTapIINX
IIKOJbHUKOB (2 4.)

Cpena mnporpammupoBanus RoboLab ¢upmer LEGO
Dacta. Ces3b cpex RoboLab, NXT-G u EV3-G ¢ LabVIEW.

TRIK Studio. Bo3M0KHOCTH COCTaBJIEHUSI IIPOrPaMM JIIst
koHTposuiepoB poboroB tuna TRIK, LEGO NXT, LEGO
EV3). Ces3b ¢ s3pikamu C++ u XML.

Cpena nporpammuposanus Ckpetu (Scratch).

Cpena paspabotku RobotC kak oiHa M3 BEAYIIUX Cpe.
MIOJITOTOBKH K COPEBHOBAHUSM IO POOOTOTEXHHKE.

8 cemectp

Ne | HammenoBanue paznena
Copepxanue pasaena

n/n JUCLUIUIMHBI
JIEKIIUH (2 u.)
2 IIporpamMmMupoBanue 3. OcHoBHbIe cBemeHHsi 0 cpexe Arduino um ee
po6OTOB B cpene HCTOJIb30BAHUM /ISl  NPOrPaMMHPOBAHUSL  y4eOHBIX
Arduino po6oToB (2 u.)

Wutepdeiic cpeast paspaborku  Apaywno (Arduino).
Cketun Apayuno. Tumobsle anroputmsl mporpammsl Arduino
IDE. Oneparopsl, nanublie U GyHKIUU AprynHo. OcCOOEHHOCTH
curakcuca C/C++. BsaumopelicTBMe ¢  amnmaparHOi
wiargopmoid  ApAayuHO JUIs Tepedaud JaHHBIX M JUIS
IIPOUIMBKHU Koza B KoHTposuiep. [lunasr ApayuHo.

UNO Arduino-coBmectumbie poGotel:  Qbot  dupmer
Hiwonder LOBOT, aByXKOJIECHBIH  KOHCTPYKTOP-pOOOT
RoboCar-1.

6. JABOPATOPHBIN ITIPAKTUKYM
6.1. JTabopaTOpHbIii NPAKTHKYM MOIYJIsI
«OCHOBBI JICKTPOHUKHU, MEXATPOHUKH U pOﬁOTOTeXHHKI/I»

HaumenoBanue HaumeHoBaHue u cofepkanue J1abopaTOPHBIX paboT pazaena Tpynoé
pasnena MKOCTb
TIUCLIATUTUHBI (uac.)
5 ceMecTp
OcHoBbl aHasiorooi | McesienoBanue IByXKaCKaAHOT0 TPAH3MCTOPHOI0 YCHJIMTEJISI 2
ANEKTPOHUKHU DKCTepUMEHTAIbHOE  ompefesieHne  Kod(D(PUIIMEeHTOB  yCHIICHUs
KaKJIOTO U3 JIBYX KacKaJIoB 1 0011ero ko3 huiimenTa yCuiIeHus.




OcHoBBI 1T POBOIH
ANIEKTPOHUKHU

HccnenoBanue  OCHOBHBIX  KOMOMHALMOHHBIX  YCTPOWCTB
(nemmmdparopa, AeMyJbTHILUIEKCOPA, MYJbTHILUIEKCOPA) H
npeodpa3oBares koaoB Ha [13Y

UccnenoBanune nemudparopa va UMC K1551J13. HccnenoBanue
npeoOpa3oBarenss  kojoB.  HMccnemoBanue — MyJIBTUILIEKCOpA.
3anonHeHue TabJuI ICTUHHOCTH U UX O0bSICHEHHUE.

HccnenoBanue CYETYUKOB YJIEKTPHIECKUX HMITYIHCOB

HccnenoBanne paboOThl CUETHOTO TpHUITEpa MYTEM H3MEPCHUs
YPOBHEW CUTHaJIa Ha BXOJaX M BBIXOZE C MOMOIIbIO OCIuIorpada.
COopka cxembl KOJIBIIEBOTO CYETYMKA W MUCCIICAOBAHKUE €ro PadOTHI.
3anosHeHHe TAONUIBI COCTOSHUM MOCIENIOBATEIBHOIO CUYETUHKA B
pexxume npssMoro U obOparHoro cuéra COOpka CXeMbl CUETYHMKA C
KoddduImeHTOM nepecuéra, 3aIaHHBIM MPENO/IAaBATEIICM.

DJeMeHTbI CUJIOBOI
ANEKTPOHUKHU

HccnenoBanue ynpasjisieMbIX BbINPSIMUTeNell U THPUCTOPHBIX
peryJisiTopoB

CHsTHE pEeryJMpOBOYHBIX XAPAKTEPUCTUK OJHOMOJIYNEPUOTHOTO U
JIBYXIIOJIyIEPUOJHOTO YIPaBIsEMBIX BBIIPSAMUTENEH u
TUPHUCTOPHOT'O PETYJISATOpPA IEPEMEHHOTO HAIIPSIKSHHUS.

OCHOBBI
MEXaTPOHHKHU

N3ydenune ycrpoiicTBa W MNpPUHIUNA PadoThl OIHO(AZHBIX
MUKpOABHUTaTe el

COopka cxemMbl TOJKIIOYEHUS K HMCTOYHUKY OAHO(A3HOTO
NEpEeMEHHOTO HAaNpsDKeHUs, MYCK B XOJ U PEBEPCUPOBAHUE
0oHO(A3HBIX ACHHXPOHHOTO, CHHXPOHHOTO U  KOJUIEKTOPHOTO
MHKpOJIBUTATEJIel IEPEMEHHOTO TOKA.

6.2. JIabopaTOpHbIii MPAKTHKYM MOIYJIsI
«IIporpaMmmupoBaHue»

HaumenoBaunue
paszaena
IYCIUTIIINHEI

HaumenoBanue u coaepkanue 1a0opaTopHbIX padoT paszzerna

Tpynoé
MKOCTh
(gac.)

6 cemecTp

[Ipouenypnoe
MPOrpaMMHUPOBaHKE

OCHOBBI CTPYKTYPHOTI'O IPOTPAMMHUPOBAHUS
CocraBHOli  omeparop. YcioBHBIE omeparopsl. lluknuueckue
BBIYMCIICHHUS], BUJbI LIUKJIOB.

4

Tunol 1aHHBIX
Tunel ganabix. Knaccudukanus TunoB ngaHHBIX. [IpocThie THIIBI
JTaHHBIX. YK CIIOBBIE THIIBI. JIOTMYECKHE M CUMBOJIBHBIE BBIPAKECHUSI.

IIpoueaypsbl u pyHKUMHU
[Ipouenypst u ¢ynkuun. Bpe3oB momnporpamm. [lapamerpsr
OAIPOrPAMM.

CTpyKTYpHpOBaHHbIE TUNBI JAHHBIX
CTpyKTypUpOBaHHbIE THUIIBI JaHHBIX. Buaesl crpyktyp. Maccussl.
Ctpoku. Dasl.

Bgenenue B
00BLEKTHO-
OPUEHTUPOBAHHOE U
COOBITHHHOE
MporpaMMHUpOBaHUE

OcCHOBHbBIC MOHATHUS M NPUHIMUIBI 00bEKTHO-OPHUEHTHUPOBAHHOIO
NMPOrpaMMHUPOBAHUS
Wukancynsuus. Hacnenoanue. [Tonumopduszm.

OnucaHue KJI1aCCOB U 00bEKTOB

Knaccel u 006bexThl. OOBEKT KaK CTPYKTypa JaHHBIX, COJepiKaiias
OIIMCAaHUE CBOWCTB BHEIIHETO 00BEKTa MporpaMMupoBanus. [lonsarue
sK3eMIuIApa Kiacca. [loHsTue wineHoB kinacca. CHHTaKcHYecKoe
orpeziesieHne 00beKTa U Kitacca. Kitace kak rpaHniia OTBETCTBEHHOCTH
TPAHCIATOPA U IPOTPaMMBI.

CpeactBa u  cmoco0bl  NMOCTPOeHHsI O0OBEKTHBIX MojeJiei




NpeIMeTHBIX Cpej
MeTo 0O0BEKTHO-OPUEHTHPOBAHHOTO CHUCTEMHOIO aHanuza. Mertop
00BEKTHO-OPUEHTUPOBAHHOTO aHAJIU3A.

O0bEeKTHO-OPHMEHTHPOBAHHOE " 00bEeKTHO-COOBITHIIHOE
NMporpaMMHpPOBaHUE
CoOpiTHE B ero o0paboTka. [IpuMepsl COOBITHIA.

O0beKTHO-cOObITHIIHOE TNPOrpaMMHpPOBAaHHE B ONEPALMOHHOI
cpene
Delphi xak cpesa 00beKTHO-OPHEHTHPOBAHHOTO NMPOrPAMMHPOBAHUSL.

Ilpumenenne OuOJMIHMOTEK W Hepapxuili  00bEKTOB  MPH
NMPOrpaMMHPOBAHUM
Junamuueckue u cratuyeckue 6ubanoreku. Mepapxuu 06beKTOB.

6.3. JIabopaTOpHbIii MPAKTHKYM MOAYJISI
«O0pa3oBaTebHasi pOOOTOTEXHHKA»

HaumenoBaunue
pazzaena
MUACIHUILIIUHEI

HanmenoBanue u conepkanue 1adopaTopHbIX padoT pasjiena

Tpynoé
MKOCTh
(gac.)

7 cemecTp

Po6ororexnuueckuii | [lporpammupoBanue Robo kit 7

nabop Robo kit 7

[Iporpammuoe  obecneuenne Rogic  Program. I'paduueckwuii
uHTepdeiic, cpera MPOrpaMMHPOBAHHS IOCPEACTBOM «HKOHOKY.
Ocnosubie dyakmu: WHILE, IF, BREAK, LOOP.

2

Coopka mozesau podora Robo kit 7

W3yyeHune  nOpuHUMIOB  KperuleHus  jaeranei.  Pabora ¢
MHCTpyMEHTaMH (TUIOCKOKOTYOIIBI, OTBepTKa). Pabora ¢ ummamu.
basoseie byHKIUN MIPOrpaMMHUPOBAHUS. COopka,
OporpaMMHpOBAaHME M  TECTHPOBAaHHWE OJHOW U3  Mojenel
MoOuiIbHOTO poboTa. M3yuenue B3aumozeicTBus poboTa ¢
OKpY’)KalOIIMM MHPOM (IIPOXO’KIEHHE pOOOTOM YEpHOM JIMHUM,
JaOMPHUHTA H T.I1.).

Pobototexnuueckuii | [IporpammupoBanue B cpeae LEGO EV3

Habop LEGO
Mindstorms
Education EV3

bazoBoe nporpammuoe obecnieuenne LEGO Mindstorms Education
EV3. IIporpammMHuble 6JI0KH npoLeayp U GyHKLIUH.

Coopka moaesn pooora LEGO Mindstorms Education EV3
3HAKOMCTBO c JEeTAIIMU LEGO Technic. Cobopka,
IpOrpaMMUpPOBAaHUE W  TECTUPOBAaHWME OJHOM M3  Mojenen
MOOWIBHOTO poOoTa (HarmpuMmep, poOOTU3MPOBAHHOIO MOTOOAlKa).
MopepHHu3a1us IPOrpaMmsl.

6.4. JIabopaTOpHBIii NPAKTHKYM MOAYJISI
«IIporpaMmmupoBaHue po6O0TOTEXHMYECKMX KOMILJIEKCOB)»

HaunmenoBanue
pazaena
MUCIUILINHEI

HaumeHnoBaHue u COJCpIKaHnC J'Ia60paTOpHLIX paGOT pasaciia

Tpynoé
MKOCTH
(uac.)

7 cemecTp

Cpensr
POrpaMMHUPOBAHUS
poOOTOB U
POOOTOTEXHUUECKUX
KOMILJICKCOB

IIporpammupoBanue B cpene Scratch

OcHoBHBIE DJIeMEHTHI HHTepdeiica cpelpl MPOrpaMMHUPOBAHUS
Scratch. OcHOBHBIE KOMITOHEHTBI CKPETY-IIPOTPAMMBI - CIPANTHI.
CocraB cmpaiita: rpaduueckoe mpeacTaBlieHHe - HA0Op KaapoB-
KOCTIOMOB (aHTIJI. costume) W ClieHapui-cKpunT. PemaktupoBanue
KOCTIOMOB CIIPAaWTOB BCTPOCHHBIM TpadUUYECKUM pPeIaKTOPOM
(aarn. Paint Editor). Cuena (aHri. stage) CKpeT4d-TIpOrpaMMBl.
I'pynnel  QyHkimoHanbHbIX  OnokoB:  JIBmxkenue  (Motion),

2




Buemnuit Bun (Looks), 3Byk (Sounds), CoOwrtust (Events),
VYmopasinenue (Control), Cencopsl  (Sensing), Omneparopsl
(Operators), [Tepemennsie (Variables), «Mowu 6mokmn» (My Blocks),
Ho6auth pacmmpenust (Extensions). brmoku cteka (anri. Stack
Blocks), mukiel. binoku 3aronoBkoB (anri. Hats), Gmokum «kxorma
...» (aarm. when ...) w3 rpynnsl «KoHTposb». Biioku cChUIOK.
CocTraByieHHe TPOrPaMM 10 33/IaHHBIM OMTUCAHMSIM.

IIporpammupoBanue nBu:keHusi poooros B cpeae TRIK Studio 2
CocraBnenue nporpaMm it KOHTposuiepoB podotoB (tuma TRIK,
LEGO NXT, LEGO EV3): nmxeHue Bnepea-Hasal, IBHKCHHE 110
KpYTy, IBUKEHHE 110 BOCBMEPKE, JIBIDKCHUE 110 3aJaHHOW JIMHHH.

Iporpammuposanune LEGO Mindstorms Education EV3 4
[IporpammHas peanuzanuss NPONOPUMOHAIBHOIO YIPABICHUS IS
JABHUKCHU A p060Ta 10 JIMHHK Ha OCHOBE OAHOI'O AdaT4yHKa IIBCTA.
PGFI/ICTpaHI/Iﬂ OKCIHCPUMCHTAJIBHBIX JAHHBIX OT JATYMKOB B PCIKHUME

peanbHOTO BpeMeHu. MobunsHoe npunoxkenne LEGO Mindstorms
Education EV3.

8 cemecTp

Co3nanme mporpamm 1jisi LEGO NXT B cpene LabVIEW 2
3HAKOMCTBO C mporpammHoi cpenoit LabVIEW. JluneBas manens u
¢yHKIMOHanbHas aAuarpamMma. Buprtyaneneie npubopsr (BII).

Cpezp Coznanue BII. PenaktupoBanue BII. ®opmupoBanue u paborta
MIPOrPaMMHUPOBAHUS .

0BOTOB I crpyktyp For Loop, While, Case.
P Cozmanne npocteix nporpamm st NXT B LabVIEW: BII mns
POOOTOTEXHUUYECKUX

KOMILIEKCOB BeIBOJIa MHpopManmu Ha 3kpaH NXT, BII s neuwxenns pobora

1o MpocToi TpaekTopuu. [lociaenoBaTenbHOCTh 00PAOOTKH JaHHBIX
B LabVIEW. Tunet u npoBoauuku maHHbiX. Cosmganume BII ¢
IaHHbIMHA Jornueckoro tuma mist NXT.

HNurterpupoBannas cpena paspadorku Arduino IDE 2
Untepdeiic cpeapl pa3pabotku ApayuHo (Arduino): TEKCTOBBIM
penakTop AJIsi HaIMCaHUs Koja, 00JacTh Uil BEIBOJA COOOIICHHIA,
TEKCTOBasi KOHCOJIb, MaHEJIh WHCTPYMEHTOB C TPaTUIIMOHHBIMH
KHOTIKaMH ¥ TiaBHoe MeHo. Ckerunm ApaywHo. Twumossie
anroput™Mbl mporpammbl  Arduino IDE. OmepaTtopsl, naHHBIE U
[MporpammupoBanue | GpyHkuuun  ApayuHo.  OcobOenHoctun  cuHtakcuca  C/CH++,

po6OTOB B cpefie [Monxmrouenue Arduino Uno k kommbioTepy. Hactpoiika Arduino
Arduino IDE na pa6oty ¢ Arduino Uno.
IporpammupoBanue podora Ultimate Robot Kit V2.0 B cpene 2
Arduino

PoGororexnuueckmii konctpykTop Ultimate Robot Kit V2.0.
Kommnekramusi.  Kontpommep  MegaPi.  MukpokonTposiep
ATmega2560-16AU. COopka M mOporpaMMHUpOBaHHE OJHOM U3
Mojenel podoTa.

7. MPUMEPHAS TEMATUKA KYPCOBBIX IPOEKTOB (PABOT)
Monayns «O6pa3oBarenbHas pOOOTOTEXHUKA, 7 ceMecTp
Pa3nen «OcHOBBI KOHCTPYHPOBAHUS U MPOTPaMMHUPOBAHUS Y4EOHBIX POOOTOBY»
1. OGmmue NpUHIKITBI KOHCTPYUPOBAHUS Y4EOHBIX POOOTOB.
2. Pa3zpaboTka KOHCTPYKTOPCKOM JOKYMEHTAIIMH POOOTOB.
3. Knaccudukanus u HazHaueHUE AeTaneil podoTorexHrndeckux KoHCTpykTopoB LEGO Mindstorms.
4. bazoBble TPUHITUIIBI IIOCTPOCHUSI KOHCTPYKIIMI MOJIBHKHBIX pOOOTOB.
5. KoHcrpyupoBaHnue noBOJHBIX POOOTOB.




6. KonctpyupoBanue KBaJpOKONTEPOB.

7. CepBOMOTOPBI pOOOTOTEXHUUECKUX KOHCTPYKTOPOB.

8. CoOop, oOpaboTka, aHAIW3 W BU3YaJIU3alMs H3MEPUTEIBLHON HWHGOPMAIMM, IOJyd4aeMOH OT
JTaTYUKOB POOOTOB.

9. BO3MOXHOCTH HCTIOIB30BAHUS JaTYMKOB IIBETa B POOOTOTEXHUYECKUX KOHCTPYKTOPAX.

10. Bo3MO>XHOCTH UCIIONIB30BAHUS YIBTPA3BYKOBBIX JATYMKOB B POOOTOTEXHUYECKHX KOHCTPYKTOPAX.
11. BO3MOHOCTH HCITI0JIb30BaHUS MH(PAKPACHBIX TATYUKOB B POOOTOTEXHUUYECKUX KOHCTPYKTOPAX.
12. Vcnonp3oBaHWE JATYUKOB JIPYTUX MPOU3BOAMUTENICH NpU KOHCTPYUPOBAHUU Mojeieil pobOoTa
LEGO Mindstorms EV3.

13. CpaBHHTEIIbHBII aHATH3 KOHTPOJUIEPOB POOOTOTEXHHYECKUX KOHCTpykTopoB Robo kit 7, LEGO
Mindstorms Education u Ultimate Robot Kit.

14. CucremHbIil moax0 B poOOTOTEXHUKE. POOOTOTEXHUYECKHE CHCTEMBI.

15. Mcnonp3oBanue nporpaMmHoro 6aoka «Maremaruka» LEGO Mindstorms EV3.

16. CpaBHHTEIBHBIN aHAJIA3 AITOPUTMOB JABMKCHHS POOOTA O JIMHUM «3Ur3ar» u «BoiHay.

17. IlpumeHeHue aaropuTMOB IPOMOPIUOHATFHOTO YIIPABIECHUS pOOOTaMHU.

18. Ympagrnenue po6oToM 1o HHPpakpacHOMY KaHaity U yepe3 Bluetooth.

19. Opranu3zainusi COBMECTHOM pabOThI HECKOJIBKHX POOOTOB.

20. I[IporpammupoBanue y4eOHBIX poOoTOB B cpeae MicroPython.

21. PacuiipeHHbIe BO3MOYKHOCTH MIPOrpaMMHUPOBaHUs Y4eOHBIX poOOTOB B cpene Arduino.

22. Bo3MOXXHOCTH 3a1ucu, 00paboTKu 1 Bocnipou3BeieHus 3Byka B cpene LEGO Mindstorms EV3.

23. PazpaboTka 3amaHuii TO MPOTrPAMMUPOBAHMIO JIBIKEHUS poOOTa [Uisi COPEBHOBAaHUU IO
POOOTOTEXHHKE.

24. YupasieHue poO0TaMu ¢ UCTIOIb30BAHUEM MOOHMIIBHBIX MPHUIIOKEHUH.

25. [lepcrieKTUBBI pa3paboTKH poOOTOB ISt OOHAPY>KEHUS BBKHUBILIUX JIFOJICH 1101 3aBajlaMU.

8. YYHEBHO-METOANWYECKOE U UTH®OPMAIIMOHHOE
OBECIHHEYEHMUE JUCHUIIVINHBI
8.1. Moayab «OCHOBBI D1eKTPOHUKHU, MEXATPOHUKH M POOOTOTEXHHUKH»
@) OCHOGHAA TUmMepamypa:

1. CyxanoBa, H. B. OCHOBBI 2/I€eKTpOHUKN U LU(PPOBOH CXEMOTEXHUKU [DIIEKTPOHHBIN pecypc]:
yuebHoe nocodbue / H. B. CyxanoBa; nox penakuueir B. C. Kynpsmosa. — DIeKTpOH. TEKCTOBbIE
naHHble. — BopoHex : BOpPOHEXCKMI TOCYJapCTBEHHBI YHUBEPCUTET WHKEHEPHBIX TEXHOJOTHH,
2017. — 96 c. —978-5-00032-226-0. — Pexxum noctymna: http://www.iprbookshop.ru/70815.html

2. Tlonmypaes, FO. B. MexarpoHuka: OCHOBBI, METOMABI, MPUMEHEHHE [DIEKTPOHHBIA pecypc:
yuebHnoe nocobue / 0. B. TlogypaeB. — DnekTpoH. TekcToBble AaHHble. — CapartoB : Aii Ilu Ap
Menna, 2019. — 256 C. —  978-5-4497-0063-6. —  Pexmm  gocrymna:
http://www.iprbookshop.ru/86501.html

3. OCHOBBI pOOOTOTEXHHWKH [DNEKTPOHHBIA pecypc]: yueOHoe mocodme / B. C. I'myxos, A. A.
Huxoii, P. A. I'anycros, U. B. /lukas. — DNEeKTpOH. TEKCTOBBIE JaHHbIE. — ApMaBup: ApMaBUPCKUM
TOCYJapCTBEHHBIM Tmemarormueckuii  yampepcureT, 2019. — 308 c¢. — Pexum pgocryma:
http://www.iprbookshop.ru/82448.html

0) OonoanumenvHan 1umepamypa:

4. ®u3nyeckue OCHOBBI AIEKTPOHUKU M DIEKTPOTEXHHUKH [DJIEKTPOHHBINH pecypc]: ydeOHOe
nocobue / A. H. Jlapuonos, 0. 1. Kypakos, B. C. Boutes [u 1p.]. — DIeKTpoH. TEKCTOBBIE TaHHBIC.
— Boponex: Boponexckuii I'ocynapctBenHblii Arpapubiii YHuBepcurer uMm. Mmmepartopa Ilerpa
[Tepsoro,  2015. — 434 c¢. —  978-5-7267-0802-7. @ —  Pexwmm = JgocTyIa:
http://www.iprbookshop.ru/72782.html

5. llImuranoBuy, A. H. ®u3nueckrie OCHOBHI JIEKTPOHUKH [ DJIEKTPOHHBINA peCypc|: METOMIECKUE
yKa3zaHUs K J1IabOpaTopHBIM paboTaM Mo AucHUIUINHE «DHU3UYECKHE OCHOBBI 3JICKTPOHUKHY» IS
CcTyneHToB creruanbHocTh 140610 «3aexkTpooOopyaoBaHUE U DIIEKTPOXO3SHUCTBO MPEAIPHITHH,
opranuzanuii u yupexxaenuit» / A. H. llnuranosuy, U. I'. [lnnoB. — DIEKTPOH. TEKCTOBHIE TaHHBIE.
— Jlunenxk: Jlunenkuii rocynapcTBeHHbIN TexHnueckuii yauepcutetr, ObC ACB, 2012. — 43 ¢c. —
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2227-8397. — Pexwum goctyma: http://www.iprbookshop.ru/22964.html

6. MatBeenko, W. I1. OCHOBBI 3JEKTPOHMKH M MHKPOMPOLIECCOPHON TeXHUKHU. JlabopaTopHbIi
MPaKTUKYM [DIEeKTpOHHBIN pecypc]: yueOHoe mocodue / . I1. MaTrBeeHKO.— DJIEKTPOH. TEKCTOBBIC
nanHele. — MuHck: PecyOnukanckuii nHCTUTYT npodeccruoHansHoro odpasosanus (PUIIO), 2015.
— 132 ¢. — 978-985-503-462-0. — Pesxum mocryma: http://www.iprbookshop.ru/67706.html

7. Kpasuo, A. I'. OCHOBBI MIPOMBIIIJICHHOW POOOTOTEXHUKH [DIIEKTPOHHBIN pecypc]: ydeOHoe
nocobue mis CITO / A.T'. Kpasmos, K. B. Mapycud. — DIIeKTpoH. TEKCTOBbIE aHHble. — (CapaTos:
IIpopobpazoBanme, A Ilu Ap Memma, 2019. — 95 c¢. — Pexum pgocryma:
http://www.iprbookshop.ru/85794.html

8. Mongabaesa, M. H. KoutponpHo-u3MeputTenpupie NPHOOPEI M OCHOBBI aBTOMATHUKH
[DnexTpoHHbIH pecypc]: yuebHoe mocodue / M. H. MonnabaeBa. — DJIeKTpOH. TEKCTOBBIE JJaHHBIC. —
MockBa, Bonorma: Hadpa-Unxenepus, 2019. — 332 c¢. — Pexum gocrymna:
http://www.iprbookshop.ru/86599.html

9. T'epacenkoB, A. A. ABTOMaTHMKa: OCHOBHBIC IIOHATHS, TEPMHUHOJOTHS ¥ YCJIOBHBIC
o0o3HaueHus. [DnekTpoHHbiil pecypc]: CrnpaBounoe mocobue / A. A. I'epacenkos, A. A. IllaBpos, O.
A. Jluma. — DneKTpoH. TEKCTOBblE AaHHble. — M.: Pocculickuil rocyaapcTBEHHBIH arpapHbIil
3a0uHbIid yHUBepcuteT, 2008. — 104 ¢. — Pexxum moctyna: http://www.iprbookshop.ru/20649.html

8.2. Moayasb «IIporpaMmmupoBanme
@) OCHO6HAA Tumepamypa:

1. Cranesko, I . Nudopmaruka. OCHOBBI IMpoLEAypHOro nporpammupoBaHus Ha [lackane
[DnexTpoHHEI pecypc]: yaeoHOoe ocodue / I'. U. Cranesko, T. I'. Konecaukosa, B. A. JlaBbiieHKoO.
— OnexkTpoH. TekcToBble naaHHble. — KemepoBo: KeMepoBCKMI TEXHOJIOTMYECKMM HWHCTUTYT
NUIeBoi npomsinennoctu, 2012, — 117 c¢. — 978-5-89289-728-0. — Pexum mocryma:
http://www.iprbookshop.ru/14366.html

2. CopokuH, A. A. O0beKkTHO-OpHueHTHpoBaHHOE TporpammupoBanne. LAZARUS (Free Pascal)
[OnexTpoHHbI pecypc]: nabopatopHblii npakTHkyM / A. A. COpOKMH. — DIJIEKTPOH. TEKCTOBbIE
nannbie. — CraBponons : CeBepo-KaBkasckuii penepanbueiii yausepcuret, 2014, — 216 ¢. — 2227-
8397. — Pexxum noctyna: http://www.iprbookshop.ru/63109.html
0) Oonoanumenvuasa aumepamypa:

3. ®aponos, B. B. DELPHI 7 Studio: nporpamMMupoBaHue Ha si3bIke BbICOKOro ypoBHs [Tekcr]:
yueOHuK /i By30B / B. B. ®aponos. - CII6. : [Tutep, 2005. - 640 c.

4. MumenuH, A. Y. CoopHuUK 3a71a4 1o mporpammupoBanuto [Teker]: yue6HOe mocoOue Juist By30B
no cneunanbHocth 080801  "Ilpukmagnas wuHpopmatuka (o obnacTsMm)' W ApYyTrUM
MEXIUCHUTUTMHAPHBIM criennanbHocTaM / A. M. Mumienun. - M.: @unaHcsl u cratuctuka : MTHOPA-
M, 2009. - 224 c.

5. Morunes, A. B. Undopmatuka [Tekct]: yueb. mocobue 1 By3oB / A. B. Morunes, H. U. Ilax,
E. K. Xennep; nox pex. E. K. Xennepa. — M.: U3natenbckuii neHTp «Axagemusi», 2007. - 848 c.

6. ununr I'. C. IlporpammupoBanue Ha s3bike Pascal [Tekct]: yueOHO-MeTomueckoe nmocodue
JUTsl CTyIGHTOB TieaBy30B. B 2-x wactsax. Yacte 1 / I'. C. lllwmmnar; bulickuit nen. roc. yH-T uM. B. M.
Myxmuna. — buiick: BIIT'Y um. B. M. lllykmmna, 2008. — 103 c. ISBN 978-5-85127-442-8 (Yacts 1).

7. Wumuar I'. C. [IporpammupoBanue Ha si3bike Pascal [Tekcr]: yueOHO-MeTOqMUECKOE OcoOHe
JUIS CTYZeHTOB menBy30B. B 2-x wactsax. Yacts 2 / I'. C. lllununr; buiickwii nex. roc. yH-T uM. B. M.
[yxmmna. — buiick: BIIT'Y um. B. M. lllykmmna, 2008. — 66 c¢. ISBN 978-5-85127-516-6 (YacTs 2).

8. OOBEKTHO-OPHEHTHUPOBAHHOE MporpaMMmupoBanue [TekcT]| : TUarHoCTHYECKHUE MaTepuabl :
METOJIMYECKUE PEKOMEHJAlMK JAJisl TpenojiaBaTreled U CTYAEHTOB Ienarormdyeckux By3oB / E.
B. dynpiuesa, H. A. Uynun, I'. C. Ilunusxr. - buiick : Antaiickas roc. akajeMust ooOpazoBaHust M. B.
M. [lykmuna, 2012. - 64 c.

8.3. Moayab «O0pa3oBaTeibHas PpOOOTOTEXHUKA)»
a) OCHO6HaA umepamypa:

1. Huxutuna, T. B. OO6pazoBarenbHas poOOTOTEXHHKA KaK HaINpaBlICHUE HWHKEHEPHO-

TEXHUYECKOTO TBOPYECTBA IITKOJIHLHUKOB [ DNEKTPOHHBIN pecypc]: yueOHoe mocodue / T. B. Hukutuna.
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— DIJIEKTPOH. TEKCTOBBIC AaHHBIE. — YenmssouHck : YensOMHCKU rocy1apCTBEHHBIN Me1arornyeCKuii
ynuBepcurer, 2014, — 171 c¢. —  978-5-906777-21-8. — Pexum  pocryma:
http://www.iprbookshop.ru/31920.html

2. OGpa3oBaTenpHasi pOOOTOTEXHUKA [DIEKTPOHHBIN pecypc]: yueOHoe mocodue Ui CTYACHTOB
nenarorudeckux By3oB / JI. FO. Yymun, A. A. Crynun, E. E. Crymnmna, A. b. Krnaccos,;
HoBocuOupckuii rocyapcTBEHHBIH MMEAarormueckuii yHuBepcuteT, DakynbTeT TEXHOJIOTUU U
MpEANPUHUMATENIBCTBA. — DJIEKTPOH. TEKCTOBBIEC aHHbIe. — HoBocubupck: Cubnpunt, 2019. — 114
c.— 978-5-94301-771-1. — Pexum mocryma: https://icdlib.nspu.ru/views/icdlib/8003/read.php

3. [Tonomapena, 10.C. [IpakTukym 1o ocHOBaM poOoTOTeXHUKH. 3aaaun ajst Lego mindstorms nxt
1 ev3 [DnekTpoHHbIH pecypc]: yueObno-meroamueckoe nocooue / FO.C. I[Tonomapesa, T.B. Illemenosa.
— DIIeKTPOH. TEKCTOBbIE NaHHble. — Bonrorpaa: Bomarorpaackuii rocyaapcTBEHHBIH COLMATBHO-
nejarormyeckuii - yamsepcurer, 2016. — 36 c. — 2227-8397. — Pexxum nocryna:
http://www.iprbookshop.ru/54361.html

0) oononHumenvHan 1umepamypa:

4. OcHOBBI pOOOTOTEXHUKHU [DJIEKTPOHHBIA pecypc]: yueOHoe mocobue / B. C. I'myxos, A. A.
Huxoii, P. A. I'anycros, U. B. Jlukas. — DneKTpoH. TEKCTOBbIE JaHHbIE. — ApMaBup: ApMaBUPCKUMA
roCy/IapCTBeHHbI memarorudyeckuii ynuBepcurer, 2019. — 308 c. — Pexum pocryma:
http://www.iprbookshop.ru/82448.html

5. O6pazoBarenbHasi poOOTOTEXHHKA [DIEKTPOHHBIN pecypc]: y4eOHO-METOAMYECKUNH KOMILIEKC
muctumuineel / coct. A.C. Cobonesckuii, D.®. [llapumoBa. — DJIEKTPOH. TEKCTOBBIC JAaHHBIC. —
Yensounck: YensOMHCKUI rocy1apcTBEHHBIN Megarornyeckuii yausepcurert, 2014, — 32 ¢. — 2227-
8397. — Pexxum moctymna: http://www.iprbookshop.ru/31915.html

6. Kucenés, M.M. PobGoToTexHuka B MNpuMepax U 3afadax [DJIEKTPOHHBIM pecypc]: Kypc
pOrpaMMUPOBaHUsT MexaHU3MoB H pobotoB / M.M. Kucenés, M.M. Kucenés. — DnexTpoH.
tekctoBele maHHbie. — M.: COJIOH-ITPECC, 2017. — 136 ¢. — 978-5-91359-235-4. — Pexum
noctyna: http://www.iprbookshop.ru/80564.html

7. Tamymkuna, H. II. IIpeeMCTBEHHOCTb B pa3BUTHUH JI€T€H JOIIKOJIBHOTO W HAaYaJIbHOI'O
IIKOJIFHOTO BO3pacTa B YCJIOBHSX LIEHTpa 00pa3oBaTEIbHON pOOOTOTEXHUKHU [DIEKTPOHHBIN pecypc:
yuebHo-MeToaudeckoe mocobue / H. II. Tamymkuna, JI. A. EmenssnoBa, M. E. EmenssnoBa. —
DNeKTpOH. TeKCTOBble JaHHble. — YUensabuHck : FOxHO-Ypanbckuil rocy1apcTBEHHBIN TyMaHUTapHO-
nejarornyeckuit yamusepcurer, 2017. — 157 c¢. — 978-5-906908-70-4. — Pexum nocryma:
http://www.iprbookshop.ru/83872.html

8.4. Moayab «IIporpaMmmMupoBanne pod0TOTeXHUYECKHUX KOMILIEKCOB)
@) OCHOGHaA Tumepamypa:

1. Kucenés, M.M. PoGoToTexHuka B mpuMepax U 3aJadax [DIEeKTpOHHBIA pecypc]: Kypc
MIPOrpaMMHUpPOBaHUsl MeXaHu3MoB U pobotoB / M.M. Kucenés, M.M. Kucenés. — OInexTpoH.
tekctoBble manHbie. — M.: COJIOH-IIPECC, 2017. — 136 c¢. — 978-5-91359-235-4. — Pexum
noctyma: http://www.iprbookshop.ru/80564.html

2. ITonomapesa, FO.C. [IpakTukyMm 1o ocHOBaM poOOTOTeXHUKHU. 3anaun s Lego mindstorms nxt
u ev3: ydeOHO-meTommueckoe mocobue / FO.C. IlonomapeBa, T.B. IllemenoBa. — Bonrorpan:
Bonrorpaackuii rocynapcTBeHHBIN COIMaNbHO-TIearornueckuii yausepcurer, 2016. — 36 ¢. —
ISBN 2227-8397. — Pexum nocryma: http://www.iprbookshop.ru/54361.html

3. O6pazoBarenbHas pOOOTOTEXHUKA: YIeOHOE MOCOOUe A CTY/IEHTOB MeIarorn4ecKux BY30B /
H. 0. Yynun, A. A. Crynun, E. E. Ctynuna, A. b. KinaccoB; HoBocubupckuii rocyaapcTBeHHbIN
MeJarornyeckuil yHuBepcuTeT, MakynbTeT TEXHOIOTUH U MpeAnpuHUMaTeNbcTBa. — HoBOCHOMPCK:
Cubmpunr, 2019. — 114 ¢ —  978-5-94301-771-1. —  Pexum  jgocTyna:
https://icdlib.nspu.ru/views/icdlib/8003/read.php

0) OoonoanumenvHan 1umepamypa:

4. Hukutuna, T. B. OOpa3oBarenbHas poOOTOTEXHUMKA KaK HaIlpaBICHUE WHKEHEPHO-
TEXHUYECKOTO TBOPYECTBA IITKOJIHLHUKOB [ DIEKTPOHHBIN pecypc]: yueOHoe mocodue / T. B. Hukutuna.
— DJEKTPOH. TEKCTOBbIE NaHHbIE. — YenstOuHCK : YensOMHCKUN rocy1apCTBEHHBIN Me1arornuecKuil
yuuBepcurer, 2014, — 171 c¢. — 978-5-906777-21-8. —  Pexum  gocryrma:



http://www.iprbookshop.ru/31920.html
https://icdlib.nspu.ru/views/icdlib/8003/read.php
http://www.iprbookshop.ru/54361.html
http://www.iprbookshop.ru/82448.html
http://www.iprbookshop.ru/31915.html
http://www.iprbookshop.ru/80564.html
http://www.iprbookshop.ru/83872.html
http://www.iprbookshop.ru/80564.html
http://www.iprbookshop.ru/54361.html
https://icdlib.nspu.ru/views/icdlib/8003/read.php

™ =

http://www.iprbookshop.ru/31920.html

5. Kynakos, /. b. Po60TkI U poOOTOTEXHUKA: JTA0OPATOPHBINA MPAKTUKYM [DIIEKTPOHHBIN pecypc]:
yuebnoe nocodue / JI. b. Kynakos, b. b. KymakoB. — DnekTpoH. TeKCTOBBIC JaHHBIE. — MOCKBa!
Poccuiickuii yHuBepcurer apyx0sl Hapomos, 2018. — 124 c¢. — 978-5-209-07506-6. — Pexum
noctyna: http://www.iprbookshop.ru/91065.html

6. BacunweB, A. C. OcHoBbl mporpammupoBanusi B cpeae LabVIEW [Dnextponsslii pecypc]:
yuebnoe nmocodue / A. C. Bacunwes, O. 10O. JlammaHoB. — DJIEKTPOH. TEKCTOBbIC JaHHBIE. — CaHKT-
[lerepbypr: VYuusepcuter HWTMO, 2015. — 82 c. — 2227-8397. — Pexum npocrymna:
http://www.iprbookshop.ru/67494.html

8.5. YueOHO-MeTOIMYEeCKOe oDecneveHne /sl CAMOCTOATeIbHOMH padoThl 00y4YarouIuxcst

1. Opranuzanus caMOCTOSITEIBHON PAa0OTHI CTYJICHTOB B YUPEXKICHUU BBICIIErO0 0OpazoBaHUs
[Texcr]: merommueckue pexomenmanuu / Coct.E.b. Many3una, E.D. Hopuna; Aunraiickas roc.
Axkanemust o0p-s1 um. B.M. lllykmuna. — buiick: ®I'6OY BIIO «AT'AO», 2014 . — 84 c.

8.6. ba3bl JaHHBIX, HH(POPMALHOHHO-CIIPABOYHbIE U MONCKOBBIE cCUCTeMbI B ceTH HTepHeT

1. ®epepanbubiii nopran "Poccuiickoe oopazoBanue” www.edu.ru

2. OTKpBITBIE JIEKTPOHHBIE ONOINOTEKN:

a) elibrary.ru;

0) iprbooks.ru.

8.7. IlporpaMmmHoe obecneuyeHue
@) cneyuanu3upPoBaHHOe NPOPAMMHOE OfecneueHue:
Cpena nporpammupoBanus LEGO Mindstorms EV3.
TRIK Studio.
Arduino Software (IDE).

9. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHME JUCHUIIJIMHBI

MATEPHUAJBHO-TEXHUYECKOE OBECIIEYEHUE

HanmenoBanue moMeneHuii j1si IpOBEICHUS BCEX BHIOB YUeOHOM Anpec
JEeATEIbHOCTH, IIPEyCMOTPEHHON (MecTOMoJI0KEHHE)
y4e€OHBIM IIJIAHOM, B TOM YHCJIE TIOMEIIEHUS ISl CAMOCTOSATEIbHON ITOMEUICHU N IS
paloThI, ¢ yKa3aHHUEM MepeyHsi OCHOBHOTO 000py10BaHMs, yueOHO- IIPOBEICHUS
HarJIsIHBIX OCOOUH U MCIIOJIb3yEMOI0 IPOrPaMMHOT0 00eCTIeYeHM S BCEX BHUJIOB yueOHOMU
JIEATENIbHOCTH
MIPEAYCMOTPEHHOU

y4eOHBIM IJIaHOM (B
cilydae pean3aluu
o0pa3oBaTenbHON
IPOTpaMMBbI B CETEBOM
dhopme TOTIOTHUTETEHO
YKa3bIBaeTCs
HaNMEHOBAaHHE
OpraHu3alum, ¢ KOTOPO
3aKJIFOUEH JO0r0BOD)

Ayn. 133 KomnberoTepHBbIi Ki1acce

YyeOHast ay IuTOpUS AJIsl IPOBEJACHUS 3aHATHI JIEKIIMOHHOTO TUTIA,
3aHSATHA CEMUHAPCKOTO TUIIA, KYPCOBOTO MTPOSKTUPOBAHHUS
(BBITIOJIHEHUSI KYPCOBBIX PadOT), TPYMIIOBBIX U MHIUBUYaTbHBIX
KOHCYJIbTAITUH, TEKYIIET0 KOHTPOJIS ¥ IPOMEKYTOYHOH aTTeCTaIluU
CrennanusupoBanHasi Mebenb. TexHuueckue cpeicTBa 00yueHus:
KOMITBIOTEPHI, HAJIMYKE MOAKIIOUEeHUS K ceTu MHTepHeT, nepeHocHoe
obopyoBaHue

Ilepeuens nuyen3uonHo20 npocpammHo2o obecnevenus. Pexeusumol
Nn0OMEePAHCOarouieco 0OKyMeHma

Poccuiickas ®enepanus,
659300 r. buiick, yi.
Cogerckas, 9, yueOHbII
Kopnyc 3



http://www.iprbookshop.ru/31920.html
http://www.iprbookshop.ru/91065.html
http://www.iprbookshop.ru/67494.html
http://www.edu.ru/
http://www2.bigpi.biysk.ru/wwwsite/viewpage.php?page_id=423

Win10PRO PQR OEM Koumpaxm Nel9/5-0A4 om 18.11.2019
(Ilocmasxa npoepammuo-annapamuoco komniexca Cmyoenm)
Anmusupyc Kacnepckoeo Cybauyenzuonnsiii 002060p Ne6206 om
11.12.2023 Jluyensus Ne 9kesj-cv7du-cs39n-3v42c(250)
Koncynomanm Ilnoc JJocosop Ne26 om 28.12.20232 OO0
«Opromny
Photoshop Elements 7.0 RU Certificate Number 6255746
CorelDRAW Graphics Suite X4 Education License Software
Number: LCCDGSX4MIULAA
Flash Pro CS5 11 Windows Russian Certificate Number 8229084
Movavi Video Editor Academic Edition 2020 Jluyensuonuwiii 0ocoeop
HA UCHOJIb308AHUE NPOCPAMMHO20 obecneuenus om 26.02.2021z.
Movavi Photo Editor 6 JIuyensuonnwiii 002060p Ha ucnonvb3osatue
npozpammuozo obecneuenusi om 26.02.2021e.

Astra Linux Special Edition
LibreOffice (mexcmoswiii pedakmop, madauuHvlii pe0axKmop,
npocpamMma no020MosKU Npe3eHmMayuil, Mexanusm noOKIOYEeHUs. K
snewnum CYB/], gexmopnblil epaguueckuii pedaxmop, pedaxKmop
popmyn)
Peoaxmop pacmposoti epaguxu
GIMP v2.8.14
Bocnpouseeoenue mynomumeoua Alsa v1.0.25
VLC v2.2.2 [IAK NITRINO Jluyensuonnwiii docoeop Ne PET-14/1617-
01-BY3 na npeoocmasnenue npasa ucnonb308anus npocpammol 0is
OBM om 09.11.20172. Koumpaxm Nel9/5-24 om 18.11.2019
(Ilocmaexa npoepammuo-annapamuoeo komniexca Cmyoenm)
CITIO no THIeH3UOHHBIM COrJIAlIEHUSIM B CBOOOTHOM
pacnpocTpaHeHUHU, B TOM YHUCJIE 10
GNUGeneralPublicLicense n ananoram: 2 I'MIC, 7-Zip, Adobe
License: Adobe Flash Player; Adobe Reader, AIMP3, BurnAware
Free, CCleaner, Defraggler, Far Manager, Firebird, Foxit Reader,
GNU (Geniral Public, cense unu ananor) Version 2: Auda City;
Blender; DB Designer; FileZilla; Inscape; Open Office 4; Virtual
Dub, VLC Media player; Oracle Vertual Box, GNU (Geniral
Public License wiu ananor) Version 3, Gimp; K-LiteKodecPack,
XAMPP, Google Chrome, HEFS, IBExpert, MyTestX,
Notepad++, Pascal ABC, [ensep, ictnzor, InternetCensor, Non
Vigual Desktop Access (NVDA) Aiipen V2.3— pe1akTop TECTOB,
LibreOffice

Ayn. 222 KoMnbIOTEPHBIH Ki1ace

VYdeOHas ayTUTOpHS IS TIPOBEICHHSI 3aHATHH JIEKITMOHHOTO THIIA,
3aHATUI CEMHUHAPCKOTO THIA, KypPCOBOTO MPOEKTUPOBAHUS
(BBITIOJTHEHUST KyPCOBBIX Pa0OT), TPYMITOBBIX U MHIUBUIYATEHBIX
KOHCYJIbTAIMH, TEKYIIIEr0 KOHTPOJISL M TPOMEXYTOUHOM aTTecTaluu
CrneunanusupoBanHas Mmebenb. TexHuueckue cpesicTBa 00yueHus:
KOMIIBIOTEPHI, HAJTMUHUE MOJIKII0YeHUs K ceTu MHTepHeT, mepeHocHoe
obopyaoBaHue

Ilepeuens nuyeH3UOHHO20 NPOPAMMHO20 0becneuenus. Pexeusumoi
noomeepHcoaruieco 00OKyMeHma

Win10PRO PQR OEM Koumpaxm Ne19/5-24 om 18.11.2019

(Ilocmasxka npoepammmno-annapamno2o komniexca Cmyoenm)

Poccuiickas ®enepanus,
659300 r. buiick, yiu.
Cogertckas, 9, yueOHbII
KopIryc 3




Anmusupyc Kacnepckoeo Cybauyenzuonnsiii 002060p Ne6206 om
11.12.2023 Jluyensus Ne 9kesj-cv7du-cs39n-3v42c(250)
Koncynomanm Ilnoc Jocosop Ne26 om 28.12.20232 OO0
«Opromny
Komnac 3D v19 (10 pabouux mecm) Cybnuyen3uonnwiti 002080p
Ne 3¢ck-20-0038 om 02.03.2020e.
Movavi Video Editor Academic Edition 2020 Jluyensuonmsiii 002060p
HA UCNOJIb308AHUE NPOSPAMMHO20 0becneuenus om 26.02.2021z.
Movavi Photo Editor 6 JIuyenszuonnuiii 0020680p Ha ucnoib3osanue
npozcpammruozo obecnevwerusi om 26.02.2021e.

Astra Linux Special Edition
LibreOlffice (mexcmosuviii pedaxmop, mabauuHwlli pedaKxmop,
npocpamma no020MmMosKYU npe3eHmayuil, Mexanusm noOKIOYeHUs. K
newnum CYBJ[, sekmopHulil epaguueckuti pedakmop, pedaxmop
popmyn)
Peoaxmop pacmposeoti epaghuxu
GIMP v2.8.14
Bocnpoussedenue myromumeoua
alsa v1.0.25
VLC v2.2.2 I[TAK NITRINO Jluyensuonnwiii docosop Ne PET-14/1617-
01-BY3 na npeoocmasnenue npasa ucnonb308anus npocpammol s
OBM om 09.11.20172. Koumpaxm Nel9/5-24 om 18.11.2019
(Ilocmaexa npoepammuo-annapamuozo komniexca Cmyoenm)
CITO no THIEeH3UOHHBIM COTJIAIIEHUSIM B CBOOOTHOM
pacnpocTpaHeHUH, B TOM YHCJIE MO
GNUGeneralPublicLicense m ananoram: 2 I'MIC, 7-Zip, Adobe
License: Adobe Flash Player; Adobe Reader, AIMP3, BurnAware
Free, CCleaner, Defraggler, Far Manager, Firebird, Foxit Reader,
GNU (Geniral Public, cense unu ananor) Version 2: Auda City;
Blender; DB Designer; FileZilla; Inscape; Open Office 4; Virtual
Dub, VLC Media player; Oracle Vertual Box, GNU (Geniral
Public License wmu ananor) Version 3, Gimp; K-LiteKodecPack,
XAMPP, Google Chrome, HEFS, IBExpert, MyTestX,
Notepad++, Pascal ABC, [leusep, ictnzor, InternetCensor, Non
Vigual Desktop Access (NVDA) Aiipen V2.3— pe1akTop TECTOB,
LibreOffice

ITomemienne 1Jisi CAMOCTOATEILHOMH PadoTHI

Ayn. 335

HUuranbHbll 3a1

ayJIUTOPHS JJIsi CAMOCTOSITENIbHOM paboThI

CnenunannsupoBanHas Medeub. TexHndyeckune cpeacTsa
00y4YeHHsI: MOHOOJIOKH, MHOTO(PYHKIIHOHAIbHOE YCTPOHCTBO
«Pantumy, cneunanusupoBanHoe padoyee mecto «aHoT300»:
HOYTOYK C IPOrpaMMHBIM o0ecrieyeHHeM AJIs1 He3pAUuX U
cJaa0oBUAAIINX JIOAell (IporpaMMa 3KpaHHOI0 JOCTYIa JJIsl
He3PAYNX U cJa00BUAAIIUX, IKPAHHBIN YBeJIHYNTE]Ib U
nporpamMma il CO3J1aHNsl, XpaHEeHHUs U YIPaBJeHUsA
TEKCTOBBIMH H r0JIOCOBBIMH 3amMeTkamu). VVoco Professional:
rapautypalabra ¢ Windows- npuioxeHuem Juist mpeoOpa3oBaHus
peur B TEKCT, ynTaroias mamuna Eye-Pal Vision? DinekrpoHHbIii
pyuHo# Buaeo-yBenmuuntesab Rudy. CnernuaibHoe yCTpOHCTBO st

Poccuiickas @enepanus,
659333, AnTalickui
Kpay, r. bulick, yiu.
Bnagumupa Koposnenko,
n.53




YTECHHUS «rOBOpsAIIMX KHUT» (THdIoduemmieiiep) «Victor Reader
Stream»

Creunanu3upoBaHHOE MPOTPAMMHOE 00ecIieyeHUE s CO3IaHus
uudpoBbix rBopsamux KHUT B hpopmare DAISY «Easy Convertery
Ilepeuens 1uyeH3UOHHO20 NPOCPAMMHO20 0OeCnedeHUs.
ABTOMATH3UpPOBaHHAsA  OuOJaMoTeyHass WHGOPMALUOHHAS
cucrema «pouc»

AntuBupyc Kacnepckoro

KoncyabrTanT Iliaroc

NEJATOTHYECKHN TEXHOIAPK «<KBAHTOPUYM WM. K.JI. YIIUHCKOI' O»
MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE KABUHETOB

Ayn. 1-102

Kabuner a5 npoBeieHUs 3aHATUH TEXHOJIOTMYECKOM HallPpaBJIeHHOCTH
KomruiexT yuebHol mebenu.

TexHuueckue cpecTBa: UHTEPAKTUBHBINA KOMILIEKC C BBIYMCIUTEIbHBIM
OJI0KOM ¥ MOOMJIBHBIM KpETUIeHHEeM, HOYTOYKH, 00pa3oBaTeIbHBII
KOHCTPYKTOP C KOMIUIEKTOM JJaTYUKOB, 00pa30BaTesbHbIM Habop 1O
MEXaHUKE, MEXaTPOHUKE U pOOOTOTEXHUKE (6 KOMILIEKTOB),
o0pa3oBaTenbHbI HA0OP 10 JIEKTPOHUKE, HIIEKTPOMEXaHUKE U
MHUKPOIPOIIECCOPHON TEXHUKE, 00pa30BaTENbHbIN HAOOP A H3yUCHHUS
MHOT'OKOMIIOHEHTHBIX POOOTOTEXHUUECKUX CUCTEM U
MaHHITYJIIIAOHHBIX pOOOTOB, KOMIUICKT JJIsl H3yYSHHUS OTIEPAIMOHHBIX
CHCTEM peaJIbHOTO BPEMEHHU U CUCTEM YIIPaBJICHUS] aBTOHOMHBIX
MOOMIIBHBIX pOOOTOB, YETHIPEXOCEBOM YUEOHBIN pOOOT-MAaHHUITYIIATOP C
MOJIyJIbHBIMH CMEHHBIMHU HacCa/IKaMU, KOMIUJIEKT IoJiei 1
COpPEBHOBATEJBLHBIX 3JIEMEHTOB, 00pa30BaTEIbHBIN MOIYJIb JJIS
yIIIyOJI€HHOT O U3y4YeHUs MEXaHUKH, MeXaTpoHUKU 1 CAY,
nabopaTopust UCCIEeI0OBaHUS OKPYKAIOIIEH CPe/Ibl, albTEPHATUBHBIX
MCTOYHHUKOB SHEPTUH, MATEPUAIIOB U MH)KEHEPHBIX KOHCTPYKIIHUH,
aBTOHOMHBIM POOOT MaHUNYJISATOP C KOJIECAMH BCEHANPABICHHOIO
JBMKEHUS, 0a30BbIil pOOOTOTEXHUYECKHI HA0Op, peCypCHBI
poOoToTexHUYecKui Habop, AAaTYUK 1[BETa Oa30BOI0O
pOOOTOTEXHUYECKOTO Habopa, yIbTPa3ByKOBOW JaTYMK 0a30BOr0O
poboTOTEXHUUECKOTO HAabOPa, 3apsiIHOE YCTPONHCTBO, 00pa30BaTEIbHbII
Ha0op MO U3yUEHHIO TEXHOJIOTUI pEBEPCUBHOIO MHKUHUPUHTA,
o0pa3oBaTeNbHbIN HA0OP M0 U3YUCHHUIO a/ITUTUBHBIX TEXHOJIOTUH 1
OBICTPOTr0 IPOTOTHUIIMPOBAHUS, CTAHOK JIa3epHON PE3KH C YHCIOBBIM
MIPOrpaMMHBIM YIIPABIEHUEM M CUCTEMOU (PUIBTpALIUK BO3TyXa.
Ilepeuens nuyeH3UOHHO20 NPOZPAMMHO20 0OeCnedeHUs.

1O Microsoft Win 10 Professional

Microsoft Office - 2019

[{udposeie nadopatopuu mo ¢pusuke, xumun, ouosnoruu [10 Releon
Camera 1.1, Releon Lite 3.63 O6opyaoBaHHe TEXHOJIOTHYECKOTO
npoduis (Po6otsr, 3d ckanep, 3d mpunTep) YuebHo-
UCCleIoBaTeNbCKUE Ja00paTOPUK OMOCUTHAIOB U HEHPOTEXHOIOTUI
1O BiTronies Studio 5.1.10

[{udpoBbie MUKPOCKOTIIBI

I1O TouP Cam

NHTepaKTHBHBIA KOMIIJIEKC ¢ BBIYHCIUTEIbHBIM 0JI0KOM U
MoOMIbHBIM Kperuienuem IO Ikar

ITAK NITRINO

Cranok nazepHout pe3ku ¢ YIIY u cucremoii priibTpanuu Bo3myxa

Poccuiickas @enepanus,
659333, AnTaiickuit
Kpay, r. bulick, yiu.
Bnagumupa KoposneHnko,
.53




(o6maunbii pexxum WwWw,gweikecloud.com)

AntuBupyc Kacnepckoro

CIIO no JUIEeH3HOHHBIM COTIJIAIIEHUAM B CBOOOJHOM
pacnpocTpaHeHHH, B TOM YHCJIe MO
GNUGeneralPublicLicense u ananoram: Adobe Reader, 7-
Zip, Google Chrome, Far Manager, Libre Office

Ayn. 307 Poccuiickas ®enepanus,
Kabunet mo poboToTeXHUKE 659333, Anraiickuit
KomruiekT yuebHoi mebenm. Kpaii, r. buiick, yiu.
KommiekT nmaboparopHoii MeGenu. Brnagumupa Koponenko,
TexHuueckue cpeacra: a. 53

ABTOHOMHBII POOOT MaHUMYJISATOP C KOJIECAMH BCEHANPABICHHOIO

JICHCTBHUS,

CTallMOHAPHBIM MEPCOHANbHBIN KoMmmbloTep Parus 2021, KOMIUIEKT 1J1st
M3YUYEHHUS ONEPAIMOHHBIX CHCTEM pEajJbHOTO BPEMEHH U CHUCTEM
yHIpaBIeHUS aBTOHOMHBIX MOOMIIBHBIX POOOTOB.

[lepeuens TUIIEH3MOHHOTO MPOTPAMMHOTO O0ECIICYEHUSI.

1O Microsoft Win 10 Professional

Microsoft Office - 2019

ITAK NITRINO

Onepanmonnas cuctema POJ[ OC Mypowm 7.3.1

CranuonapHsble nepcoHaibHble KoMnbloTepsl Parus 2021

Antuupyc Kacnepckoro

KoncynpranT Ilntoc

CIIO 1o JHMUEH3MOHHBIM COIVIAIEHUAM B CBOOOAHOM
pacnpocTpaHeHuH, B TOM quciae mno
GNUGeneralPublicLicense u anaixoram: Adobe Reader, 7-Zip,
Google Chrome, Far Manager

10. METOANYECKHUE PEKOMEHIAIIUU 1O OPTAHU3ALIUA
N3YUYEHUS JUCIHIUATIJIMHBI
10.1. MeToanuyeckune peKOMEHIAMH CTYI€HTY

Hucuunnuna «Teopernyeckue OCHOBBI MO MpPOPMI0 TOArOTOBKHM - JlomonHuTenbHOE
oOpa3zoBaHue (POOOTOTEXHUKA)» BKIItOUaeT B ce0st 4 Moaynsi: « OCHOBBI DIIEKTPOHUKH, MEXaTPOHUKHU U
POOOTOTEXHUKNY, «ITporpamMmmupoBanue, «O0bpazoBarenbHas POOOTOTEXHUKA "

«IIporpammupoBaHre POOOTOTEXHUYECKUX KOMILIEKCOB». (OcBoeHHe y4eOHOTO Marepuana |
BBITIOJIHCHUC SallaHI/Iﬁ IIO3BOJISICT C(i)OpMI/IpOBaTI) KOMIICTCHIIMHU, YKa3aHHBIC B y‘-Ie6HOM IIJIAaHE U
porpaMMe JUCIUILTUHBL

B npomecce wn3ydeHMs yKa3aHHBIX pA3feNoOB CTYJEHT JOJDKEH Hay4YUThCS OLEHUBATH
XapaKTePUCTHKU DJIEMEHTHOW M KOMIIOHEHTHOH O0a3bl M y3J70B POOOTOTEXHUYECKHX CHUCTEM U
OCHOBHBIX POOOTOTEXHUYECKUX KOHCTPYKTOPOB, pellaTb M pa3padaTbiBaTh ydeOHbIE 3aiaydl II0
MPOrPaMMHUPOBAHUIO POOOTOB, pa3pabaThiBaTh TEMATHKY MPOEKTOB ISl OPTaHM30BAaHHON paOOTHI HAJI
HMMHU B MAJIbIX I'pyIinax.

Y4eOHbIi M1aH MpeanuchiBaeT 00see MOJIOBUHBI OOIIEH TPYJOEMKOCTH ITUCIUTUTMHBI OTBOJIUTH
Ha CaMOCTOSTENIbHYIO0 (BHEAYIUTOPHYI0) paboTy cryaeHTa. CaMocTosITeNbHas padoTa ¢ JEKIIMOHHBIM
MaTepuajIoM, MOJATOTOBKA K MPAKTUYECKUM 3aHSATUSM W BBHIMOJHEHHE 3aJaHUN KypCcOBOW pabOThI
JOJDKHBI  OCYIIECTBIISAITHCS C  HCIIOJIb30BAHWEM KOHCIIEKTOB JIEKI[MH, a TakKe OCHOBHOW U
JOTIOJTHUTENIBHON JHMTEpaTypsl, npuBeneHHONH B 1.8. [IpuBeneHHbIE B cIUCKe Y4eOHBIE MOCOOUS
UMEIOTCS B JJIEKTpOHHOM Ombmmoreunorr cucteme IPR BOOKS um MexBY30BCKOW AIEKTPOHHOU
oubmmorexke (MOB).

PeiituHrOBas cucremMa OLIEHKH 3HAHWH CTUMYJHPYET CTYyJCHTa K CHCTEMAaTHYEeCKOW paboTe B
TCYCHHUC BCCTO Kypca. HOI{C‘-ICT peflTI/IHFa KaXXJ0ro CTyACHTa BBLIIIOJHACTCA COIJIACHO KPUTCPUAM,



npuBeeHHBIM B 11.11. B ToMm ciydyae ecnu cTyneHT HabupaeT HeoOXoAuMoe YKciio 0auioB (HE MEHee
65 % OT MaKkCMMaJbHO BO3MOKHBIX) Ha OYEPETHOM 3Tale MPOMEKYTOUYHOW aTTECTAlMU, OH MOXKET
OBITh OCBOOOX/ICH OT CIIa4d 3K3aMeHa. B MPOTHBHOM cilydae OH ClIaeT dK3aMeH 10 OWJIeTy, OTBeuas
Ha BOIIPOCHI U3 COOTBCTCTBYIOIINX CIIMCKOB.

10.2. MeToau4yeckue peKOMeH/ a1 MPenoaaBaTesiio
JIJisi  yCTIeTHOTO YCBOCHHSI COJACPIKAHUS JTUCIHMIUIMHBI OOJBIIOE BHUMAaHHE HEOOXOIUMO
YACIUTh OPTaHHW3allMd CHCTEMAaTUYeCKOW pabOThl CTYJEHTOB, TOCPEICTBOM IOCTOSSHHOTO KOHTPOJIS
BBITIOJTHEHUS BCEX BUAOB Pa0OT M BKIFOUEHUS OMPOCOB-MSITHMHHYTOK B Hadalle Ka)JJ0TO 3aHSATHUS 110
TeopeTrudeckomy matepuany. [1oCKoiIbKy MOArOoTOBKA AOMKHA 0OECTICUUTh TOTOBHOCTH CTYACHTOB K
CO3/IaHUI0 YCIIOBUN PAa3BUTHS IIKOJHLHUKOB B TpoIiecce 00yYEeHUS, KPUTEPUEM €€ KaueCTBA SBIISCTCS
c(hOpPMHUPOBAHHOCTD MPOPECCUOHATHHBIX KOMITETSHIIUM, & TAK)KE B3aUMOCBSI3b TEOPUH U MPAKTHKH.

OCHOBHBIMU BHJIaMU YYEOHOH IEATEIBHOCTH CTYICHTOB SIBJISIOTCS JIEKIWHU, JIaOOpaTOpHBIC
3aHATHUS U CaMOCTOsITeNbHas paboTa cTyneHToB. Ha NeKuusx u mpH caMOCTOSTENIbHOM H3Y4YEHHH
TEOPUH PACKPBIBAETCS OCHOBHOE COJIEpP)KaHHE MUCHUIIIMHBIL. Ha mabopaTopHBIX 3aHATHUAX CTYIEHTHI
OBJIJICBAIOT OCHOBHBIMHU NMPO(PECCUOHAIBHBIMU YMEHUSIMH, U NMPO(EeCcCCHOHATBHBIMI KOMIETCHIIUSIMU,
CBSI3aHHBIMU C PEIICHUEM y4eOHO-TIPO(hEeCCUOHANBHBIX 3a]1ad.

C Touku 3peHHs] METOJIOB OOYYEHHs MPEANOYTEHHUE OTIAAeTCS MPOOJIEMHO-TIOMCKOBBIM (METO[T
MPOOJICMHOTO H3JIOKCHUS 3HAHUHM, YaCTUYHO-TIOMCKOBBIA HCCIIEIOBATEIBCKUI), TOBBIIIAOIINM
CTEIeHb MO03HaBaTeNIbHOM aKTUBHOCTH CTy/IeHTOB. B cooTBeTcTBHM ¢ TpeboBanusmMu OI'OC yuebnbie
3aHATUS MOTYT MPOBOJAUTHCS C HUCIOJIB30BAHUEM HHTEPAKTUBHBIX (POPM M TEXHOJIOTHH 00y4YeHus,
takux Kak WKT-texHonmorusi (MCHOJB3YIOTCS MYJIbTUMEAHUA-TIPE3CHTALUN), KPYIJIBIE CTOJBbI,
MIPOEKTHOE 00yUdeHue, paboTa B MaJIBIX TPYIINAX, TEXHOJIOTHS TOPTHOIIHO.

[Ipu opranuzanuu pabOThl CTYJEHTOB OOJbIIOE 3HAUYCHHE NPUOOpPETaeT BHEayIUTOpHAs
caMoCTOfATENIbHAas paboTta. DTO TUIaHUpyeMas ydeOHas, yd4eOHO-uccienoBarenbckas paboTa
CTYJICHTOB, BBITNIOJIHAEMAasi BO BHEAYJUTOPHOE BPEMS IO 3a/IaHUI0 U MPU METOJIMYECKOM PYKOBOJICTBE
npemnojaBaresis, HO 0e3 €ero HemoCpeACTBEHHOro ydacTus. J[lanubliii Bum paboThl Hapsay
MOATOTOBKOM K Ja0OpaTOpPHBIM 3aHATUSM MPEANOiaracT BBIMOJHEHUE 3aJaHuil  (BO3MOXKHA
MOATOTOBKA MHJIUBHUAYaJIbHBIX 3aIaHUM U MPOEKTOB). [IpemycmaTpruBaeTcs BBHIOTHEHUE CIIEIYIONTUX
CaMOCTOSITENTFHBIX paboT: pa3paboTka MporpamMm Jyis yIpaBlieHUs poOoTamMH, CO3AaHHUe TPe3eHTANN
U T.II.

OCHOBHBIMU ~ KPUTEPHUSIMH OCBOEHHS JUCIHHIUIUHBI SIBISIFOTCS: OBJIAJEHUE CTYJIEHTaMH
KOMIIETCHIIUSIMHU, TPEIyCMOTPEHHBIMU YUY€OHBIM IUIAHOM U TPOrPaMMOM, YCBOCHHE CTYIECHTOM
3HAHUU, CTETMEHb BIAJCHUS Pa3IHMYHBIMH BUJAMH YMEHHH - aHATUTHYECKUMU, MPOCKTHPOBOUHBIMH,
KOMMYHHUKATUBHBIMHU, OPTaHU3aTOPCKUMHU U JIp., CIIOCOOHOCTH HCIIOJIH30BAaTh OCBOCHHBIE CITOCOOBI
NEeSTeNbHOCTH B pEIIEHUH MNpo(ecCHOHANbHBIX 3a]a4. BBHINOTHEHHEe MPaKTHYEeCKUX 3aJaHH
MO3BOJISIET YCTENIHO MOATOTOBUTHCS K SK3aMEHAM M OBJIAJETh MPO()ECCHOHATEHBIMU YMEHHUSMU.

11. ®OHJI OIIEHOYHBIX CPEJICTB JJIS1 TIPOMEXYTOUYHOM ATTECTAIIUU
OBYYAIOIIINXCHA

@OHJT OLEHOYHBIX CpPEACTB pa3paboTaH Il MPOBEACHUS MPOMEKYTOUHON aTTecTaluu
oOyyaromuxcs Mo JucuuIiuinHe «Metoanka oO0ydeHHss M BOCHUTAHUS MO MPOQHII0 MOATOTOBKH -
JlonomauTenpHOE OOpa3zoBaHue (POOOTOTEXHHKA)» M BXOJUT B COCTAaB OCHOBHOW 00pa3oBaTeIbHOMN
porpaMMsl 1o HarmpasieHuo noArotoBku: 44.03.05 «IIpodeccrnonansHoe 06ydeHue (o OTpacisam)»
(nmpopunp «Texnomoruss u [lomonuutenbHoe oOpa3oBaHue (pPOOOTOTEXHUKA)») (KBamuuUKaLus
«bakanaBpy»), peann3yemMoi INpH MNOArOTOBKE oOOydwaromuxcs B (eaepanbHOM TOCYIapCTBEHHOM
O10/PKETHOM 00pa30BaTEIbHOM YUYPEKICHUH BBICIIEr0 00pa3oBaHusl «ANTalCKU rocyaapcTBEHHBIN
nejarornyeckuii yausepceuret buiickuii punnan umenn B.M. Llykmmnay.

Ilepeuens Komnemenyuil ¢ yKazanuem 3manog ux opmuposanus 6 npoyecce 0C60€HUs
o0pazoeamenvHoll NPOPAMMBL



Komneren HNuaukaTopsl OneHouHble
1, CpelcTBa
STaIbI

3namo: [IpakTuko-
VK-1.1 Mexanu3Mbl 1 METOJAMKH IMOMCKA, aHAJM3a U CHHTE3a | OPHEHTUPOBAHHbIC
nH(pOpMaLIMY, BKIIOYAIONINE CUCTEMHBIA MOAXOJ B OONACTH | 3aJaHUsl, YCTHBIH
obpazoBanus (3.1); orpoc u
VK-1.2 MeToauKu [OCTAHOBKM IeJd M CHOCOOBI €€ | MUCHbMEHHBIA
JOCTUKEHMS, HAyyHOE IPEICTaBICHUE O pe3yibTarax | KOHTPOJb Ha
VK-1 00paboTku nHbopmaruu (3.2); J1a00paTOPHBIX
] Ymems: 3aHATHUAX U 3aIUTe
3 aTan
VK-1.4  HaxomuTh W  KPUTHYECKH  aAHAJIU3UPOBATh | KypCOBBIX PadoOT.
uHpOpMaLNI0, HEOOXOAUMYIO JJISi PELICHHUS ITOCTAaBICHHOM
3amaun (V.2),
Bnaoemp:
VYK-1.7 mexanusmamMu moucka MH(OpMAIMM, B TOM YHUCIE C
IPUMEHEHHEM COBPEMEHHBIX WH(POPMAIMOHHBIX U
KOMMYHHKAIIMOHHBIX TexHosoruii (B.2).
3namo: [IpaxTuko-
ITK-3.1 ocHOBBI IporpaMMHUpOBaHus U poOOTOTeXHUKH (3.1); | OpUEHTHUPOBAHHBIC
[1K-3.2 coJiepyKaHue U METOJIUKY peanu3alnuu | 3aaHus, YCTHBIN
JIOTIOTHUTEIBHON TIporpaMmbl POOOTOTEXHUKA, B TOM 4YHCIE | OMPOC u
COBPEMEHHBIX METOJIOB, (pOpM, CIIOCOOOB, TPUEMOB U CPEACTB | MMCHMEHHBIN
oOyueHnus u Bocnutanus (3.2); KOHTpPOJIb Ha
Ymems: 71a00paTOPHBIX
I1K-3.3  opraHu3oBbIBaTh  Y4eOHYI0 U  JIOCYTOBYIO | 3aHATHSAX U 3aIUTE
JEATSILHOCTh ~ OOYYalONIMXCS B TpOIEcce peau3aluy | KypCoBBIX padoT.
JIOTIOJTHATEIbHON 001eo0pa3oBaTeIbHOM pOTrpamMMBbl
Pob6ororexnuka (Y.1);
I1K-3.4 pa3pabarbIBaTh [IPOrPaMMHO-METOIUYECKOE
[1K-3 obecrieueHue peanu3anuu JOTIOJITHUTEbHON
2 sTan ob1eoOpa3oBatenbHOM mporpaMMbl PoboToTexnuka (V.2);
[IK-3.5 pa3pabarbiBaTh HpPOEKTHI POOOTOB M cOOMpaTh HX
(Y.3);
Bnaoemy:
I1K-3.6 Meronukoil opraHuzanuu y4eOHOW W JOCYTrOBOM
NEeSTeIbHOCTH ~ O0ydYaromMxcsi B IPOLECCe peanu3aluu
JIOTIOJTHATEIbHON o01meo0pa3oBaTebHON IPOrpamMMBbl
Po6ororexnuka (B.1);
I1K-3.7 HaBbIKaMu Pa3pabOTKH MPOrpaMMHO-METOINYECKOTO
o0ecrniedyeHus peanuzanuu JOTIOTHUTEITHFHON
o61eoOpa3oBarenbHOM porpamMbl PoboTorexnuka (B.2);
[1K-3.8 HaBblkamMHu pa3pabOTKU MPOrpaMM Jis YNpaBICHUS
pobotamu (B.3).

Komnemenuyusa YK-1 c ykazanuem smana gpopmuposanusn ¢ npovecce 0ceoenus

Kommerenmust YK-1  (cmocoOeH OCYyIIECTBISITH  TOKCK,
UHpOpMAIMY, TPUMEHSITh CHCTEMHBIA MOJAXOJ Uil PEUICHUS IOCTAaBJICHHBIX 3a/a4) B paMKax
U3y4eHus: TUCHUIUIMHBL «TeopeTnueckue OCHOBBI MO MPO(UII0 MOATOTOBKU - JIOMONHUTENBHOE

00pazoeamenvHoil nPoOPaMMul

KpPUTHYECKUM aHaIW3 W CHHTE3

oOpazoBaHue (poOOTOTEXHUKA)» (POPMHUPYETCS Ha TPETheM dTare (OPMHUPOBAHUS KOMIIETECHITHHA.

Kommnerenmus YK-1 nauana ¢gopmupoBathes ¢ 1 kypca (¢ Hauana u3ydeHUs TUCIUTLIAH MOTYJIS
TEXHOJIOTU W MareMaTh4eckod oOpaboTKu

«OCHOBBI

€CTECTBO3HAHUS,

UH(POPMALMOHHBIX




oW

Sk

uHopmarn» u [IpeaMeTHO-METOANIECKOTr0 MOIYJIs), TIPOaODKaeT (OPpMHUPOBAThCS Ha 2 U 3 Kypcax
Opu u3ydyeHHH AucuuiuimHbl «®Pusuka»y, Ha 3 u 4 KypcaX 0Opd U3YYCHHH AUCHUIUIAHBI
«Teopernyeckne OCHOBHI 1O TPOPHIO TMOATOTOBKM - JlomojHHWTENbHOE  00pa3oBaHUE
(poboToTexHmKa)», Ha 5 Kypce B mporecce uzydenus (axynpratuBa « Texnonorun Web-auzaiinay u
Ha 6 Kypce B TIpoliecce MPOXOXKICHHUS UTOTOBOM rOCyIapCTBEHHOW aTTecTaliu (NP BBIMOJIHEHUH H
3alIUTEe BBITYCKHON KBATU()UKAMOHHOW PabOTHI).

TumoBsle KOHTPOJIBHBIC 3aMaHHs I OLUCHKH C(HOPMUPOBAHHOCTH JTaHHOW KOMIICTCHIMH
HaNpaBiICHbl HA JEMOHCTPAIMIO TOTOBHOCTH K TIOMCKY CHEIHMalIbHBIX HAYyYHBIX 3HAHUH H UX
MPUMEHEHHIO B 00pa30BaTEeILHOM MPOIIECCE VIS PEHICHUsT MPO(ECCHOHATBHO-TIEIArOTUIECKUX 33124
[0 OpraHM3allMd U OCYLIECTBICHHIO YYEOHOH M JOCYrOBOM JEATENBHOCTH OOYYaloLIUXCS IO
porpamMMe JONOJTHUTEIBHOTO 00pa3oBanus PoOOTOTEXHHKA.

Komnemenuyusn IIK-3 c ykazanuem smana gpopmuposanus é npoyecce 0C60eHU
ob0pazoeamenvHoll NPOPAMMbL

Kommnerenmust T1K-3 (cmocobeH W TOTOB OpPraHU30BBIBATH W OCYIIECTBISATH YYEOHYIO U
JOCYTOBYIO  JIEATEIbHOCTh OOydYalolUMXCsl 10 MporpamMme JONOJIHUTEIBHOrO  00pa3oBaHUs
PobGoToTexHMKa) B paMKax H3yYeHHs TUCHUIUIHHBI «TeopeTHueckre OCHOBBI MO MPOQHITIO
nmoAroToBku - JlomosHuUTENnbHOE 0Opa3zoBaHue (poOOTOTEXHHKA)» (HOPMHPYETCS Ha BTOPOM JTarie
(dbopMUpOBaHHSI KOMITETEHITUH.

Kowmmerenmus [1K-3 navana ¢opmupoBaThes ¢ 3 Kypca (¢ Havajga HM3y4YSHUS IUCIUTUTHHBI

«Teoperuyeckne OCHOBBI 1O TpoduI0 MOArOTOBKM - JlomomHuTenbHOE  0Opa3oBaHUE
(poboToTexHUKA)»), TPO0IDKAET (POPMHUPOBATHCS HA 4 Kypce TP U3YUYEeHUU AUCHUIUMH «MeToauka
oOydeHUssT W BOCHHTaHHUA 1O NPOoPWII0 TOArOTOBKM - JlomomHuTenbHOE 0OOpa3oBaHUeE

(pobotorexnuka)» u «TeopeTuueckue OCHOBBI MO TPOPHIIO MOATOTOBKH - JlOMONHHUTENbHOE
oOpa3oBaHue  (pOOOTOTEXHHKA)» H  TPU  TMPOXOXKIECHUM  TEXHOJOTHUECKOH  (IIPOEKTHO-
TEXHOJIOTUYECKOW) TPAKTUKK MO POOOTOTEXHHWKE, Ha 5 Kypce B IMporecce U3y4deHHs (pakyabTaTHBa
«Texnonorun Web-nu3aiiHa» U TPOXOXKACHUS MEJArOrMuecKoil MpakTHUKU U Ha 6 Kypce B mpoiiecce
MPOXOXKACHHUSI TPESATUIUIOMHOM TPAKTHKA ¥ HWTOTOBOW TOCYJNAapCTBEHHOH arrecTanmuu (IpH
BBITIOJTHEHUH U 3aIIUTE BBITYCKHOM KBATU(DHUKAIIMOHHOMN paObOThI).

TumoBble KOHTPOJBHBIC 3aJaHUS JUIS OICHKH C(HOPMHUPOBAHHOCTH JaHHOW KOMIIETCHIIHH
HampaBlieHbl Ha JEMOHCTPAIllMI0O TOTOBHOCTH K TIOHMCKY CIHEIHAlbHBIX HAyYHBIX 3HAHUH M UX
MPUMEHEHHUIO B 00pa30BaTEIbHOM TIPOIIECCE VIS PEIICHHUsT PO(EeCCHOHATBHO-TIEarOTHIECKUX 33124
M0 OpraHM3allMid W OCYIIECTBICHUIO Yy4YeOHOW W JOCYroBOM MAESITENbHOCTH OOYyYaromIUXCs IO
IporpaMMe JOTMOJIHUTEIBHOTO 00pa3oBaHus PoOoToTeXHUKA.

1. Tunosoe konmponvroe 3a0anue na smane ¢popmuposanus YK-1 u I[1K-3

Bomnpocsl k 3x3ameny
Moayiab «OCHOBBI 3JIEKTPOHMKH, MEXaTPOHUKH U POOOTOTEXHUKH»
(3 xkypc, 3UMHSS ceccus)
[IpenMer 2JIEKTPOHUKH, €€ BaKHEWIIMe oTpaciu: MH(OpPMAlMOHHAs U CHUJIOBas JJIEKTPOHUKA,
aHajoronas M UG pPoBast SMEKTPOHHKA.
DNeKTPOHHO-JIBIPOYHBIH (pn) mepexon.
bunossipable TPaH3UCTOPBHI.
[ToneBbie TpaH3UCTOPHI.
AKTHUBHBIM peXuM TpaH3ucTOpa (YCHJINUTEIbHBIM, aHAJIOTOBBIM PEXHM) M €ro KIYEeBOH pexuM
paboTHI.
Ycunurenu.
O6partnas cBsa3p (OC) B ycunurensx. Knaccubukanus (mociemoBarenbHas, mapaieibHas, 1O
TOKY, 110 HaIIpSKEHUIO).
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[TonoxurensHas u orpunarenbHas OC. Bausgnue orpunarenbHoii OC Ha OCHOBHBIE MapaMeTpbl
ycunurens  (Ha  KodpUUMEHT  yCWIeHHS TIO0  HampsHKEHWIO, aMIUTHUTYJHO-YaCTOTHYIO
XapaKTEepUCTHUKY, BXOJHOE U BBIXOJHOE COMPOTUBIICHHE).

OcHoBbl U poBoii 3nekTpoHuKu. [{ludpoBsie curnansl. Jlornueckue 7I€MEHTHI.
KomOuHamonHple JIOTHYECKHE dJEeMEHTHI: WHBepTOpbl, 3yementsl WM, M-HE, WU, WJINU-HE,
uckmouatomee  MJIW,  npemmdpaTtopel, mu@paTtopsl,  MYJIbTHUIUIEKCOPBI,  CYMMAaTOPHI,
npeobpa3oBaTenu KOJI0OB.

ITocnenoBaTenpHOCTHBIE Jiorudeckue dieMeHTsl: RS-, JK- u  D-tpurrepsl, napamienbHble
PETUCTPBI U PETUCTPHI CABUTA, CYETUUKH, JICTUTEIN YACTOTHI.

WNurterpanpubie  MukpocxeMbl (MMC). IIIoTHOCTP yHNAaKOBKM M CTENEHb HHTETPALUH.
O6merexanyeckue mapamerpbl UMC. Knaccudukanus UMC 1o TeXHOJIOT UM U3TOTOBJICHUS H TI0
Ha3Ha4YEHUIO.

Amnanorossie UMC. OnepaiiuoHHbIE YCHIUTEIIH.

Hudpposeie UMC. Cepun mudpoBsix mukpocxeM. [Ipumeps! kogupoBku. CpaBHEHHE TapaMeTPOB
pa3IUYHBIX CEpUH.

Muxkponpoueccopsl.

Ananoro-nudpossie (ALIT) npeobpazoBarenu. [Ipunnun padotel. HazHauenue u kinaccudukamus.
OCHOBHBIE XapaKTEPUCTHUKH.

Hudpo-ananoroseie (L{AII) mpeobpazoBatenu. [Ipunnun padorsl. HazHaueHue u kimaccudukamms.
OCHOBHBIE XapaKTEPUCTHUKH.

CunoBble  MOTYNPOBOJHUKOBBIE  KIIOYHM:  HEyIpaBliseMmMble  (AHOIBI), MOJNYyyIpaBlseMble
(TUpHUCTOPBI) ¥ NOJIHOCTHIO ypasisieMble (TpaH3ucTopsl). Tpanszucropst MOSFET u IGBT.

Buaslt  mpeoOpa3oBaHuil  SJEKTPUUECKON  SHEPruu:  BBIIPSIMICHHE,  HHBEPTUPOBAHMUE,
peodpa3oBaHUE YPOBHEN MOCTOSHHOTO U NEPEMEHHOI0 HAIIPSIKEHUH .

[IpuHUOMNBI perynupoBaHUsS BBIXOAHBIX HampspkeHUH. [MpOTHO-MMIYJIBCHOE pPETYyJIMpPOBaHUE
oCTOSIHHOTO HanpspkeHus. LLnpoTHo-uMIyibcHas MOAYJIALIMS IEPEMEHHOTO HANPSIKEHUS .
MexaTpOoHHMKa KaK CUHTE3 TOUHOM MEXAaHUKH, MIEKTPOHUKH U MUKPOIIPOLECCOPHOTO YIIPAaBICHUS .
DneKkTpuyecKue JBUTaTEeNd M HX Kilaccupukanus. XapaKTepUCTHKU JBUTATENEN: CKOPOCTh
BpalllEHUs] pOTOpPa, Bpallarouii MOMeHT, MomHocTh u KIT/I.

Onnoda3Hple acCHUHXpPOHHBIE JBUraTeNu. YCTPOWCTBO W mpuHIUN JelcrBusa. Ilyck B xom u
peBepcupoBanue. [IpuHINIT 4aCTOTHO-TOKOBOTO YIPABIECHUS.

Y CTpOoHWCTBO M NMPUHIMUII IEUCTBUS JBUTraTeled MOCTOSSHHOTO TOKa. J[BUraTenu mOCTOSHHOTO TOKa
MOCJIEIOBATEIBHOTO U MapajlieNbHOr0 BO30YKJIEHHS M HMX OCHOBHBIE XapakTepucTuku. Ilyck
JIBUTaTelsl, peBEPCUPOBAHNE, U3MEHEHUE CKOPOCTH BpalleHUS.

KonnexkTopHble ABUTaTENN IEPEMEHHOTO TOKA U YHUBEPCAJIbHBIE KOJUIEKTOPHBIEC IBUTATEIIH.
[Tonsartue snextponpusona. CTpykTypa HU(PPOBLIX U3MEPUTEIBHBIX U YIPABISIOMIUX CUCTEM.
CTpyKkTypa U Ha3HauY€HHE CUCTEM aBTOMATUKH. DJIEMEHTHI aBTOMATHKU U UX (YHKIIHH.

JlaTuuku, yCUIUTEIH, CTaOMIM3aTOPHl, MEPEKIIOYAIONINE M HCIOJHUTEIbHbIE JJIEMEHTHl Kak
3JEMEHTHI CTPYKTYPhl ABTOMAaTUYECKOW CUCTEMBI.

Knaccugukanusa narunkos. [Tapamerpuueckue u reHepaTOpHbIE JaTUUKH.

OOpatHble CBS3M B aBTOMATHKE.

DneKTpOJBUTATENIN KaK HCHOJHHUTEIbHbIE YCTPOMCTBA CHUCTEM aBTOMATHYECKOI'O YIpaBIEHUSA U
peryJIMpoBaHusL.

[IIaroBble HBUTATEIIH.

JIBUratenu nocTOSSHHOIO TOKa C PEAYKTOpaMH.

Dukonepsl. Haznauenue suko1epoB. MTHKpeMeHTaIbHBIN B a0COTIOTHBIN YHKOICPHI.

Po6otel. KpaTkas ucropus pa3Butust po6otoB. Tpu 3akoHa po6oToTeXHUKH. PoOOT-anapONn .
Po6Gororexnuka. Kparkas ucropus pa3Butus podotorexHuku B Poccun.

Krnaccuduxamus po60ToB 1o 06s1acTIM NPUMEHEHUS.

Knaccudukanus podoToB 1o cpeae oouTanus (IKCITyaTamum).

Knaccuduxamus poG0OTOB 1O THUITY CUCTEMBI YIPABICHHS.

Knaccudukanus po6oToB o GyHKIHOHATFHOMY Ha3HAYEHUIO.
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Knaccudukanus po60TOB 10 TUITY TPUBOJIOB.
Knaccuduxamus poG0TOB 10 TUIY TBHIKUTEJS.
Knaccuduxarus poOG0OTOB M0 KOHCTPYKTHBHBIM OCOOECHHOCTSIM TEXHOJIOTHYECKOTO 000pYA0BaHHUS.
Krnaccuduxamnus po60oToB 1o crnocoly yrnpaBiaeHUsI.
Knaccuduxamnus poO0OTOB 10 ypOBHIO YHUBEPCATHHOCTH.
Kinaccugukanus po6oToB 1o Tummy 0a30BbIX 3JIEMEHTOB CUCTEM YIIPABIICHHUS.
buorexHuueckue poOOTHI.
[TostHOCTBIO aBTOMATUYECKHE POOOTHI.
[TpuHIMIBL U cTTOCOOKI YIIpaBiICHHUS POOOTaAMH.
[Tpombiniennas pobororexnuka. IIpobiemsl U 3amauum poOoTH3anuu MpousBoaAcTBa. OCHOBHBIC
MOHATHS U onpenencHus. Kinaccupukanus mpoMbIIUICHHBIX POOOTOB.
CTpyKTypa NpOMBIIIIEHHOTO poOoTa.
YCTpOHCTBO MNPOrpaMMHOTO YIPaBIEHUST W ero OJOKU: YCTPOHCTBO BBOJA, YCTPOWCTBO
TEXHUYECKUX KOMAaHJ, YCTPOMCTBO OOpaOOTKH, YCTPOWCTBO YNPAaBIECHUS MPHUBOJOM, YCTPOMCTBO
0o0paTHOH CBS3M.
MaHunynaTop W ero KOMIIOHEHTHI: HCIIOJHHUTEIbHBIE 3JIEMEHTHl TEXHOJOTMYECKHUX KOMAaHI,
MPUBOJI, TATYMK 0OOpPATHOM CBSI3H.
[TpuBOABI POOOTOB. DIEKTPOABUTATENN POOOTOB.
CeHcopHbIE yCTPOICTBA U JAaTYUKH POOOTOB.
CeHcopHBIE YCTPOICTBA U JATYUKH POOOTOB.
Kpurepuu o1ieHKH yCTHOTO OTBETA
CootBercTBHe OTBeTa (hopmynupoBke Borpoca. ConepkKaTesIbHOCTh, TNIyOMHA M TMOJHOTa OTBETA.
JlocToBepHOCTD n3aaraemoro marepuana (0-40 6amios).
ApryMEeHTHPOBaHHOCTD, JIOTHYHOCTH (0-30 Gamnsos).
JlocTaTo4HBIN Hay4YHO-TEOpeTHUYEeCKHUil ypoBeHb oTBeTa (0-30 Oasa).

TunoBoe 3amanue omnenuBaercs 1o 100-0ayuibHOM IIKane, KOTOpas TEPEBOIUTCS B
NATHOATPHYIO KTy B COOTBETCTBHM C JCWCTBYIOIIMM Ha TeKyluid MomeHT I[lonoxeHuem o
PEUTHHTOBOM CHCTEME TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH M MTPOMEKYTOUHOM aTTeCTAI[H CTYICHTOB!
- OLIEHKa «5» BBICTABISETCA B CIIydae, €CIM CTYAEHT BBHINOJHWI KadecTBeHHO 87-100 % Ttumosoro
3aJJaHNUS;

- OlleHKa «4» BBICTaBIIICTCS B Clydae, €CIM CTYACHT BBIIIOJHWI KadecTBeHHO 75-86 % TumoBoro
3aJJaHNUS;

- OIleHKa «3» BBICTABIICTCS B Clydae, €CIM CTYAEHT BBINOJHMWI KadecTBeHHO 60—74 % TumoBoro
3aJJaHNS;

- OLICHKA «2)» BBICTABJISIETCA B ClIy4yae, €Clid CTYACHT BBINOJHUI MeHee 60 % THUMOBOTro 3a/1aHMusl.

2. Tunosoe xonmpoavHoe 3adanue Ha smane opmuposanus YK-1 u ITK-3
Bonpocsl k 3xk3ameny
Moayasb «IIporpammupoBanue»
(3 kypc, JieTHSS ceccusi)
OCHOBHBIE MOHATUSL 00BEKTHOTO HHPOPMALIMOHHOTO MOJIETUPOBAHHUS .
CBsa3u MexIy 00bEKTaMU.
OTan NoCTaHOBKHM 3aJayHu.
DTan npoeKTUPOBAHUS IPOTPAMMBI.
OmnepanroHHBIN MOAX01 B pa3paboTKe MPOrpaMM.
CTpyKTypHBII 0AX0A B pa3pabOTKe MpOorpamm.
CrtpykTypHas pa3paboTka MpOorpaMM CBepXy — BHU3.
MeToasl MPOEKTUPOBAHUS APXUTEKTYPbI IPOrPpaMMBbl, OpPUEHTUPOBAHHbBIE HA 00pabOTKY.
Metoapl NPOEKTUPOBAHUS APXUTEKTYPbI IPOTPAaMMBbl, OPUEHTUPOBAHHBIE HA CTPYKTYPY.
[TocTpoenue anropurma.
Pa3paboTka anropurma.
Peanuzanus u ananus anropurma.
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TecTupoBanue nmporpamm.
Tunel omuboK.
[Ipenmets! u otHomenuss B UML, onucanue ki1accoB 00BbEKTOB.
Juarpammel UML: 0CHOBHBIE ONIpEAEIICHHUS.
Onucanue gunamudeckux auarpamm UML.
NHIuBUAYyalbHOCTh, COCTOSIHHE U TOBEICHHE OOBEKTOB, ONEpalMyd KIHWEHTa HaJ OObEKTaMH B
COBPEMEHHBIX CHCTEMaX 00bEKTHO-OPHEHTUPOBaHHOTO nporpammupoBanus (OOIT).
[Tonsatue xnacca 00bEKTOB, 00MacTH UHTEpdeiica KIaccos.
OTHoOWIEeHUsT MeXIy KilaccaMu B coBpeMeHHbIX cuctemax OOIL.
Xapakrepucrtuka coBpeMenHoi konnenuuu OOIL.
Ocuosuble nouarus OOIL: nHKancynsIuu, Hacaeq0BaHUs U oJIuMopdu3Ma.
Omnpenenenue kinaccoB 1 00bekToB B ObjectPascal.
Peanuzanus nnkancynsinuu o0bekToB B ObjectPascal ¢ momorisio Mmoayeii.
Omnpenenenue cBoiicTB W ux peanusanus B ObjectPascal, cBoiicTBa TOJBKO IJIs YTCHUS,
BBIYUCIIUMBIE, HHJEKCHBIE CBOICTBA.
CoOBITHS KaK CBOMCTBA 00BEKTOB, JICJTICTUPOBAHNE CBOWCTB, IPUMED.
Peanuzanus meTonoB kiaaccoB 00bekToB ObjectPascal, Buasl MeTon0B.
’Kv3HEeHHBIH UK 00BEKTOB, KOHCTPYKTOPBI B IECTPYKTOPHI, IPUMED.
Nudopmanns Bpemenu BeinonHeHUs: 00bekToB ObjectPascal.
JluHamu4eckasi mpoBepKa THIa, MpuBeneHne tuna oovekra B ObjectPascal.
KpuTtepuu omieHKH yCTHOI0 0TBeTa
CootBercTBHe OTBeTa (hopmynupoBke Borpoca. ConepkKaTesIbHOCTh, TNIyOMHA M TMOJHOTa OTBETA.
JlocToBepHOCTD n3aaraemoro marepuana (0-40 6amios).
ApryMEeHTHPOBaHHOCTD, JIOTHYHOCTH (0-30 Gamnsos).
JlocTaTo4HBIN Hay4YHO-TEOpeTHUYEeCKHUil ypoBeHb oTBeTa (0-30 Oasa).

TunoBoe 3amanue omnenuBaercs 1o 100-0ayuibHOM IIKane, KOTOpas TEPEBOIUTCS B
MATHOAIIPHYIO IIKaTy B COOTBETCTBHHM C JCWCTBYIONIUM Ha TeKymuid MomeHT I[lomoskeHueM o
PEUTHHTOBOM CHCTEME TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U TPOMEXYTOYHOH aTTeCTAI[UU CTYACHTOB:
- OIICHKAa «5» BBICTABJISETCS B ClIy4ae, €ClU CTYACHT BBIMOJTHUI KadecTBeHHO §7—100 % TumoBoro
3aJIaHus;

- OlleHKa «4» BBICTABISETCS B CiIy4ae, €ClIHM CTYICHT BBIMIOJHUI Ka4eCTBEHHO 75-86 % THUMOBOrO
3aJIaHus;
- OlIEHKa «3» BBICTABISETCS B CiIydae, €ClHM CTYICHT BBIMOJHUI KauecTBeHHO 60—74 % THUMOBOTO
3aJIaHus;
- OIIEHKA «2) BBICTABIISIETCS B CIIy4ae, €CJIM CTYICHT BhIMOIHII MeHee 60 % TUTIOBOTO 3a/1aHus.
3. Tunosoe xonmpoavHoe 3adanue na smane popmuposanus YK-1 u ITK-3

Bonpocsl k 3xk3ameny
Mopnyab «O0pa3oBaTeabHast pOOOTOTEXHHUKA»

(4 xypc, 3UMHSS ceccust)
PoGoTeI-urpymku. MoTopu3npoBaHHbIe pOOOTHI.
[Iporpammupyembie poOOTHI.
CpaBHUTENBHBIM aHaMN3 (YHKIMOHAIBHBIX BO3MOXKHOCTEH PpAa3JIMYHBIX KOHCTPYKTOPOB IS
00pa3oBaTeNbHOW POOOTOTEXHUKH M TEHICHIIUHA UX PA3BUTHS.
Po6oroTexuuueckuit koHCTpyKTOp Robo kit 7.
OnextpoMmexanndeckuit KoHCTpykTop LEGO Education Mindstorms NXT 2.0 8547.
Koncrpykrop LEGO Mindstorms Education EV3. PecypcHsiii Habop.
Po6ororexunueckuii konctpykrop Ultimate Robot Kit VV2.0.
OObpa3oBartenbHbIe POOOTOTEXHHUECKHE MOTYJIH TexHoma0.
CtpykTypHas cxeMa yueOHOTO poOoTa.
Cucrembl y4eOHOro poOoTa: MeXaHUYecKas, JJIeKTpUueckas, HWH(OpMaIMOHHAs, CcUCTEMa
aBTOMAaTHUKH.
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YcerpoiicTBO ympaBiaeHus y4deOHoro pobdota. MUKPOKOHTpOJIEphl POOOTOB W IMOJAKIIOYCHUE
nepuepuitHbIX YCTPOUCTB.
WK-npreMHUKH U TiepeJaTuuky curuanoB. Bluetooth-npuemMunky u nepe1aTyrMKu CUTHAIOB.
CencopHas noacucteMa yaeoHoro podora. OCHOBHBIC JaTYUKH YUeOHBIX pOOOTOB.
HcnonnurenpbHas mnojacucteMa ydeOHoro poOota. JlBurarenu ydeOHBIX pPOOOTOB: JIBUTaTeNH
IIOCTOSIHHOI'O TOKa, CEPBOABUTATEIN (CEPBOMOTOPHI).
DIIeKTponuTaHue yueOHoro podora.
OyHKLIMOHAJIbHAS cXeMa poboTa.
Pa3paboTka KOHCTPYKIMU IPOEKTUPYEMOT0 podoTa.
MopenupoBaHue yueOHbIX poOOTOB.
Cpenbl mporpaMMHUpPOBaHUS y4eOHBIX POOOTOB.
I'paduueckoe mporpaMmmupoBanue y4eOHBIX pOOOTOB.
[IporpammupoBanue B cpenax NXT u EV3.
JInnennsiii anroputMm. IloctycinoBrue u IUKINYHOCTD.
AJTOPUTM JABUKEHUS 110 KPYTY.
AJNTOPUTM JBUKEHUS BIEpeI-Ha3a/l.
ANTOPUTM JBUKEHHUS 110 KBAApaTy.
AJITOpUTM JBHKEHHUS «BOCBMEPKOI».
3anmyck U OTJaJKa MPOrpaMMBbl.
Kpurtepuu oieHKH yCTHOT0 0TBETa
CootBercTBHe OTBeTa (hopMmynupoBke Bompoca. ComepkKaTenbHOCTh, TNTyOWHA M TOJHOTa OTBETA.
JlocroBepHOCTh M3naraemoro Marepuana (0-40 0anios).
ApryMeHTHpOBaHHOCTbD, JTIoruuHOCTh (0-30 6aisoBs).
JlocTaTouHBIN HayYyHO-TEOpeTUUECKUil ypoBeHb oTBeTa (0-30 Oasa).

TunoBoe 3amanue ouenuBaercs no 100-0amnbHOM 1IKaje, KOTOpas MEPEeBOAUTCS B
NATHOAUTPHYIO WKy B COOTBETCTBHM C JCWCTBYIOIIMM Ha TeKymmid MoMmeHT [lojoxenuneM o
PEUTHHIOBOM CHCTEME TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH U TPOMEKYTOUHOM aTTecTalluy CTY/ICHTOB:
- OIlEHKa «5» BBICTABJISETCS B Clly4ae, €ClIM CTYJCHT BBIMOJHWI KadecTBeHHO §7—100 % TumoBoro
3a/laHus;

- OILICHKa «4» BBICTABISICTCA B CIIy4ae, €CJIM CTYJEHT BBIIOJHII KadeCTBEHHO 75-86 % THUMOBOTO
3a/laHus;
- OILICHKa «3» BBICTABISICTCA B CIIy4ae, €CJIM CTYJEHT BBINOJHII KadecTBeHHO 60—74 % THUIOBOTO
3aJlaHus;
- OLIEHKA «2)» BBICTABIIACTCS B CIIy4ae, €CIIM CTYICHT BBIMOIHII MeHee 60 % THIOBOTO 3aaHusl.
4. Tunogoe konmponvHoe 3a0anue na smane gopmuposanusa YK-1 u ITK-3

Bonpocsl k 3xk3ameny
Monayab «IIporpammMupoBanne po0OTOTEXHHYECKHX KOMILJIEKCOB

(4 xypc, TeTHSAS ceccHsi)
OcHoBHBIE 37IeMEHTHI UHTEp(deiica cpeasl mporpaMmupoBanus Scratch.
OCHOBHBIE KOMIIOHEHTBI CKPETUY-IIPOTpaMMBl - cripaidiTel. CocTaB clipaiiTa.
PenakTupoBaHue KOCTIOMOB CIpailTOB BCTpOEHHBIM rpaduueckuM penakrtopom (Paint Editor).
Cuena (Stage) ckpeTu-porpaMmBbl.
['pynmbl pyHKIHOHATBHBIX O0J0KOB B Scratch.
broxu creka (Stack Blocks), rukssl.
brioku 3aronoskos (Hats), 61moku «koraa ...» (when ...) u3 rpynmnsl «KoHTpOIbY.
bioku ccpuIOK.
CocraBnenue nporpaMmsbl B Scratch mo 3aanHOMy ONHUCaHUIO.
[TporpammupoBanue nemxenus poooros (TRIK, LEGO NXT, LEGO EV3) B cpene TRIK Studio:
JBUKEHHUE BIIEpea-Ha3al.
[Tporpammuposanue asuxenus podboros (TRIK, LEGO NXT, LEGO EV3) B cpene TRIK Studio:
JBUXKEHUE IO KPYTY.
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[IporpammupoBanne aeuxkenus poooros (TRIK, LEGO NXT, LEGO EV3) B cpene TRIK Studio:
JBUKEHHUE TI0O BOCbBMEPKE.
[IponopunoHaibHOE yIpaBieHUE JBUKEHHEM POOOTA.
[MIporpammupoBanne LEGO  Mindstorms Education EV3. [IlporpamMmHuas  peanu3aius
MPONOPLUHUOHAIIBHOTO YIPABICHUS JJI JIBH)KEHHS poOOTa MO JMHUM Ha OCHOBE OJHOTO JaT4HKa
I[BETA.
[TporpammupoBanne LEGO Mindstorms Education EV3. Perucrtpanust 3KCIEpHMEHTAIBHBIX
JaHHBIX OT JATYMKOB B PEXKHME PEaJbHOTO BPEMEHH.
Moobunsnoe npunoxenne LEGO Mindstorms Education EV3.
Nurtepdeiic LabVIEW. JluneBast manens U GyHKIIMOHATbHAS THArpaMMa.
Buptyansusie mpubopsl (BIT). Coznanue BII. PegaktupoBanue BII.
Crpykrypa For Loop.
Crpykrypa While.
Ctpykrypa Case.
Coznanue npocroit nporpammel 1 NXT B LabVIEW: BII nns BeiBoga mHbopManuu Ha 3KpaH
NXT.
Cozpnanue npocroit mporpammbl aiist NXT B LabVIEW: BII nns nBuxenus pobora mo mpocToit
TPACKTOPHH.
[TocnenoBaTenbHOCTH 00paboTKH naHHBIX B LabVIEW.
Tuns! u npoBogHUKH NaHHBIX B LabVIEW.
Co3nanue BII ¢ nanueiMu noruueckoro tuna mit NXT.
WNutepdeiic cpeast pazpabotku Apayuno (Arduino).
Cketun ApayuHo.
Tunossie anroputmsl mporpammsl Arduino IDE.
Omneparopsl, 1aHHbIE U QYHKIIUU APIYUHO.
[Toaxmtouenne Arduino Uno x komnsrotepy. Hactpoiika Arduino IDE na pa6oty ¢ Arduino Uno.
Po6oroTexunueckuii koncTpykTop Ultimate Robot Kit V2.0. Kommuexrarus.
KonTtpomrep MegaPi. MukpokxonTpomiep ATmega2560-16AU.
ITporpammupoBanue mozaenu po6ora Ultimate Robot Kit V2.0 B cpene Arduino.
Kpurtepuu o1ieHKH yCTHOT0 0TBETa
CootBetrcTBHE OTBeTa (hopMynupoBKke Bompoca. ConepkaTeabHOCTh, ITyOMHA U TOJIHOTA OTBETA.
JlocroBepHOCTh M3naraemoro Marepuana (0-40 0anios).
ApryMeHTHPOBaHHOCTb, JIorHYHOCTH (0-30 Oaios).
JlocTaTo4HBIN HayYHO-TeOpeTHIeCKuil ypoBeHb oTBeTa (0-30 Gasa).

TunoBoe 3amanue ouenuBaercs 1o 100-0amnbHOM IKaje, KOTOpas MEpPEeBOAUTCS B
NATHOAUTPHYIO KAy B COOTBETCTBHM C JCWCTBYIOIIMM Ha TeKylmmid MoMmeHT [lojoxeHuneM o
PEUTHHTOBOW CHCTEME TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH M TPOMEKYTOUHOM aTTeCTallK CTY/ICHTOB:
- OIleHKa «5» BBICTABJISETCS B Clly4ae, €ClIM CTYJCHT BBIMOJHWI KadecTBeHHO §7-100 % TumoBoro
3aJlaHus;

- OIICHKa «4» BBICTABISCTCA B CIIy4yae, €CJIM CTYJICHT BBIOJHII Ka4eCTBEHHO 75-86 % THUMOBOTO
3aJlaHus;

- OIIEHKA «3» BBICTABISCTCA B CIIy4ae, €CJIM CTYJEHT BBINOJHII KadecTBeHHO 60—74 % THUIOBOTO
3aJlaHus;

- OIICHKA «2) BBICTABJISIETCS B CITydae, €CII CTYICHT BBITOIHIII MeHee 60 % THUIIOBOTO 3a/1aHMsl.



Yposuu chopmupoBanHocTu kommnerennuii YK-1 u I1K-3 B pamkax q1ucuuminHbI

YpoBeHb

TIK-3 OcHoOBHbIE PU3HAKH YPOBHA

IToporosslii OTBeT B OCHOBHOM IIPaBHJIBHBIA, HO CXEMAaTUYHBIH, OOHAPYKUBAIOIIUIA
JUIIb YMEHHUE MOBEPXHOCTHO M C OTKJIOHEHHMSMH OT IIOCJIEJOBATEIbHOCTU
M3JIOKEHUS PACKPBITh MaTepHUall; HAy4YHO-TEOPETUYECKUN YPOBEHb OTBETA
HE J0CTaTOuYeH; HET 00O0OIIEHNH U BBIBOJIOB B MOJHOM 00BEME, UMEIOTCS
CYIIECTBEHHBIC OMNOKU B (OPMYIMPOBKE ONPEIEICHUH.

ba3zoBblit OTtBeT OoOHapyKHBaeT Xopolliee 3HAHUE W MOHMMAaHUE MaTepuasa, yMeHue
M3JIaraTb CBOM MBICIM IIOCIIEIOBAaTEIbHO W I'PaMOTHO. B oTBeTe MOKer
ObITh HEJOCTATOYHO IIOJHO pa3BepHyTa apryMeHTallUs, BO3MOXKHbI
OTIENbHBbIC 3aTPYAHECHUS B (OPMYIHMPOBKE BBIBOAOB, WILTIOCTPATHBHBIHN
MaTepuag MOXET ObITh MpPEACTaBIEH HEJOCTATOYHO, IPUBOJUMbBIC
MIPUMEPHI HE TOYHBIE, OTJENIbHBIC OIHOKH B ()OPMYITHPOBKE IMTOHITHH.

[ToBbIlIEHHBII OTBeT HCUEPNBIBAIONINNA, TOYHBIA, MPOSBIECHO YMEHHE IOJIb30BATHCS
MarepuaioM TEKCTOB IO MPEAMETY JJI apryMEHTALMU U CAMOCTOSATEIbHbIX
BBIBOJIOB, CBOOOJHOE BJIAJICHUE COOTBETCTBYIOMIEH TEPMUHOJOTHEMH,
HaBbIKAMHM aHaJIN3a, YMEHHUE M3J1ararb CBOM MBbICIHM MOCIEIOBATEIBHO C
HEO0OXOTUMBIMH 0000IIIEHUSIMU U BBIBOJAMH, UCIIONIB3YS TEPMUHEI.

12. METOANYECKHUE MATEPHUAJIBI,
OINMPEJAEJIAIOIIMUE MPOUEAYPY ONEHUBAHUSA (OK3AMEH)

Hesab npouenypwi:

[lenpl0 MPOMEKYTOUHOM aTTeCTallMM MO AMCLUUIUIMHE (MOIYJI0) SBISETCS OLIEHKAa YpPOBHS
YCBOGHMSI OOy4YalOIIMMUCS 3HAHUM, NPUOOPETEHUS YMEHHI, HaBBIKOB U C(HOPMUPOBAHHOCTU
KOMIIETEHIMH B pe3ysbTaTe U3y4eHUsl yueOHON AUCIUIUINHBL.

Cy0beKThbl, HA KOTOPbIX HANIPaBJieHA Npoleaypa:

[Tponienypa oleHHMBaHUS [OJDKHA OXBaTblBaThb BCeX 0€3 HUCKIIOUEHHUs O0Oydaronmxcs,
OCBAWBAIOIINX JUCIHUIUIMHY (MOIyJb). B ciiydae ecnu oOydaromuiicss HE TPOXOAWI TpOIEeaypy 0e3
YB)KUTEJIbHBIX IIPUYHH, TO OH CUUTAETCS UMEIOIUM aKaJEMUUECKYIO 3a10JKEHHOCTb.

Ilepuon npoBeneHus: npoueaypbl:

[Tponetypa orieHMBaHUs MPOBOAMTCS IO OKOHYAHUM U3YUYEHUS AUCIUILIUHBI (MOTYJIs).

TpeGoBanusi K NOMelIeHUsIM U MAaTePHATbHO-TEXHUYECKUM CpeaCcTBaM /Jisl POBeAeHUs
NpoueayphbI:

TpebGoBanusi K ayIWTOpUU IS TMPOBENEHUS MPOLEAYpbl U HEOOXOJUMOCTH MPUMEHEHHUS
CHELMATIM3UPOBAHHBIX MAaTEPUAIbHO-TEXHUYECKUE CPENICTB ONPENEISIIOTCS MPENOJaBaTENEM, HCXOIs
n3 conepxkanus GI'OC.

TpeGoBanus k kKaApoBOMY 00ecneYeHHIO POBEACHHUS NPOLEYPbI:

[Tpouenypy mnNpoBOIUT NpernoaaBaTeib, BEAYLIMH AUCHUIUIMHY (MOIYJNb), Kak MpPaBUIIO,
IIPOBOJSIINN 3aHATHUS JIEKIUOHHOTO THIIA.

TpeOoBaHus K 0aHKY OLICHOYHBIX CPEACTB:

Jlo Hauana mpoBeieHus MpoLeayphl IpenoaBaTesaeM MoroTaBInBaeTcsl HeOOXOAMMBIN OaHK
OLICHOYHBIX MAaTepHaJIOB JUIsl OLIEHKM 3HAHUM, YMEHUMH, HAaBHIKOB. BaHK OILIEHOYHBIX MaTepHalioB
MOJKET BKJIFOYATh BOIIPOCHI OTKPBITOIO M 3aKpBITOTO THUIA, MEPEYEHb TEM, BBIHOCHUMBIX Ha OIPOC,
TUTMOBBIE 3adaHusd. I3 OaHka OIGHOYHBIX MaTepuasioB (QOPMHUPYIOTCS TMeYaTHbIE OJIAHKU
MHIMBUYaIbHBIX 3a1aHuil. KoamuecTBO BONpPOCOB, WX BUA (OTKPBITBIE WJIM 3aKpbIThie) B OJaHKE
MHIUBUAYATBHOTO 33JaHUS OIpeessieTCsl MPEenojaBaTesieM CaMOCTOSTENbHO.



OnucaHue npoBeaeHUs MPoOLeIYPbI:

Kaxnomy oOyuatomemycs, NPHHUMAIONIEMY Yy4yacTHe B IMpoleaype, IpenojgaBareieM
BbI1aeTcs Borpoc. [locie monmyueHust Borpoca v MOJTOTOBKM OTBETOB OOYYAIOIIUNCS TOJKEH B MEPY
UMEIOIINXCA 3HAHWH, YMEHHH, HAaBBIKOB, C(QOPMHUPOBAHHOCTH KOMIETEHIMH JaTh Pa3BEPHYTHIE
OTBETHI Ha MOCTaBJICHHBIC B 3a/IaHUU OTKPBITHIE BOMPOCHI U OTBETUTH HA BOMPOCHI 3aKPHITOTO THUIIA B
YCTaHOBJIEHHOE  IIpenojaBaTesneM  Bpems.  [IpofoIKUTENbHOCT  HPOBEACHUSI  NPOLETYPHI
OTIpe/IeTISIeTCS PETOAaBaTENIEM CAMOCTOSITENIbHO, UCXO/IS U3 CI0KHOCTU MHIAMBUAYAIbHBIX 33JaHUM,
KOJIMYECTBA BOIIPOCOB, O0BbEMa OIEHMBAEMOro Yy4eOHOTO MaTepuana, oOleH TpPyJI0eMKOCTH
M3y4aeMOol AUCUHUIUINHBI (MOAYJIS) U APYTUX (PaKTOPOB.

PesyabTaThl npoueaypsi:

PesynbpTarel mpoBeneHHS OPOLEAYpPhl B YCTAHOBJICHHOM TMOPSAIKE IPOCTABISIOTCS
MperoiaBaTeNieM B 3a4eTHBIE KHMKKH OOydalOIIMXCsl U 3JEKTPOHHbIE BeaoMocTu. I1o pesynbpratam
MPOBEJCHUSI MPOILEAYypbl OICHUBAHUS IpEnojiaBaTe]ieM JellaeTcsi BBIBOJ O pe3yjbTaTax
IIPOMEXYTOYHOM aTTeCTally 110 AUCHUIUIMHE.
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