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AHHOTaUs

HucuunnnHa «MUKpONpoLeccophl, yCTPOWCTBA M MNPOrpaMMHPOBAHUE» BXOIUT B
o0pa3oBaTeNpHYI0 TMPOTrpaMMy BbICIIET0 0Opa3oBaHUsi — TMporpammy OakaiaBpuaTta IO
HarpaBjeHuto noarotoBku/ crenuanbHocTH 11.03.01 «PaamorexHukay HampaBIEHHOCTH
«PanmnoTexHUYeCKUEe CpecTBa TMepenadynd, npueMa U o0pabOTKM CHUTHAIOBY». JlucruruimHa
peanuzyetcst kadeapoit «No22y.

JlucuuriuHa HaleleHa Ha (P OPMUPOBAHKE Y BHITYCKHUKA CIICTYIOIIUX KOMITETECHITUI:

OIIK-1 «CrnocoGeH HCTob30BaTh MOJI0KEHUS, 3aKOHBI 1 METO/Ibl €CTECTBEHHBIX HAYK M
MaTEeMaTUKH JJI PEIICHUs 3a]]a4 MHXXCHEPHOMN A TEIIbHOCTI

OIIK-2 «Crnoco0GeH caMOCTOATENbHO MPOBOAUTH SKCIIEPUMEHTAIBHBIC MCCIICIOBAHUS U
HCIIOJIb30BaTh OCHOBHBIC MTPHEMBI 00Pa0OTKH U MPEACTABICHUS MOTYYCHHBIX TAHHBIX)

OIIK-5 «CnocobGeH pa3pabarpiBaTh aIrOPUTMbI MU KOMITBIOTEPHBIE IPOTPaAMMBI,
MPUTOJHBIC JIJIS1 TPAKTUYECKOTO TPUMEHEHU S

[IK-3 «CmocobeH ocymiecTBiIsATh COOp M aHAIW3 HMCXOJIHBIX JAHHBIX I pacuera H
MPOCKTUPOBAHUS JICTAJNICH, Y3JIOB U YCTPOUCTB PAAUOTEXHUYECKUX CUCTEM)

ConepxaHue AWCIUIUIMHBI OXBaThIBAET KPYTI BOIPOCOB, CBSI3aHHBIX C HM3YYCHHEM
MIPUHIIUIIOB MIOCTPOEHUS U (YHKITMOHUPOBAHUSI MUKPOIIPOIIECCOPOB, a TAKKE OCOOCHHOCTEH X
MPOTrpaMMHUPOBAHUSI Ha S3BIKAX HU3KOTO M BBICOKOTO YPOBHS C IIEIbI0O WX MPUMEHEHUS B
KAueCTBE »JJIEMEHTA YINPAaBJICHUS DJICKTPOHHBIMU YCTPOMCTBAMH, BXOJSIIMMU B COCTaB
PaTUOTEXHUYECKUX CHCTEM.

[IpenmogaBanue AUCHUIUIMHBI MPEAyCMATPUBACT ClEAyIOmKe (QOpMBbI OpraHU3alUuN
y4eOHOTr0 mpoIiecca: JEKINH, JJA00paTOpHbIC padOThI, MPAKTUYECKHUE 3aHATHS, CAMOCTOSTEIbHAS
pabota o0yuaromerocsi, KypcoBoe NpoeKTHPOBaHHUE.

[TporpamMmmMoit AMCHUIUIMHBI TPEAYCMOTPEHBI CICAYIONIUE BUIBI KOHTPOJS: TEKYIIHI
KOHTPOJIb YCTIEBAEMOCTH, IIPOMEKYTOUHASI aTTeCTaIis B (hOpMe IK3aMEeHa.

OO6mrast TpyAOEMKOCTh OCBOCHHS JHUCIHMIUIMHBI COCTABIISIET 6 3a4eTHBIX eauHuIl, 216
YacoB.

SA3bIK 00y4YeHUS 110 AUCIUIUINHE «PYCCKHUITY.



1. TlepeyeHb IIaHUPYEMBIX PE3YIBTATOB OOYUEHUS 1O AUCIUILTIHE

1.1. Ilenu npenoaaBaHus AUCUUTUIAHBI

®opmupoBaHre 0a30BBIX 3HAHUI O MPUHIMIIAX MOCTPOSHHS] MUKPOIIPOIIECCOPOB U UX
IPOrpaMMHUPOBAHUM Il 00ECIIeYeHUs TPOEKTUPOBAHMS, MOAEIUPOBAHUS, SKCIIEPUMEHTAILHON
00pabOTKM, TOATOTOBKM K TPOU3BOACTBY M OOCIHYKHMBAHHIO PATMOTEXHHUECKUX CUCTEM,
KOMIUIEKCOB M YCTPOMCTB.

1.2. JlucuuniauHa BXOAWUT B COCTAaB 005A3aTENIbHON YacTH 00pa30BaTEIbHON MPOrpaMMBbl
BhIcIIeTO oOpasoBanus (naiee — OIT BO).

1.3. TlepedeHb IIIaHUPYEMBIX PE3YIHTATOB 00YUEHUS MO JUCLUIUINHE, COOTHECEHHBIX C
MJIaHUpyeMbIMHU pe3ysibTataMu ocBoeHus: OIT BO.

B pesynbrate M3ydeHus NUCHMILIMHBI OOydalOUIHMiics JODKEH 00JanaTh CIeTyIOUMMH
KOMIIETCHIIMSIMH WM UX 9acTAMH. KOMIETEHIIMM U MHIMKATOPHI X JTOCTH)KEHUS NPUBEICHBI B

Tabimue 1.

Ta6mmma 1 — [lepedeHb KOMITETEHIIMIA ¥ UHIUKATOPOB MX JTOCTHIKCHUS

Kareropus (rpymma)
KOMITCTECHITHH

Koo n
HANUMCHOBAHUC
KOMIIETEHIINHA

KO,[[ U HAMMCHOBAHUC MHIUKATOpA
JOCTHIXCHHA KOMIICTCHIIMH

Oo6menpodeccnoHanbHbIE
KOMITCTCHIHH

OIIK-1 Cnocobeu
HCITOJIB30BaTh
[TOJI0KEHUS, 3aKOHBI
Y METOJIBI
CCTCCTBCHHBIX HayK
Y MaTEMaTUKH JIIs
peleHus 3a1au

OIIK-1.Y.1 ymeTb NpuMEHSTHh (PU3HIECKUE
3aKOHbI U MaTEMAaTUYCCKUEC METOObI HJIA
pelIeHus 3a/1a4 TEOPETUIECKOro 1
NPUKIIATHOTO XapakTepa

WHKCHEPHOM
NCATCIIBHOCTHU
OIIK-2.Y.1 ymeTs popMyIupoBaTh B
OIIK-2 Cnocobeu ymeTh ¢ P yHp
paMKax MOCTaBJICHHOM IIETH MPOEKTa
CaMOCTOSATEIHHO
COBOKYITHOCTh B3aMMOCBSI3aHHBIX 3a/1a4,
MPOBOAUTH
00€CIIEYNBAIOIINX €€ JOCTIIKEHHE;
IKCIIEPUMCHTAIILHBIC
OIIEHUBATh JJOCTOMHCTBA U HEJOCTATKH
Oo6menpodeccnoHaNbHbBIE | HCCIEAOBAHUS U
BO3MOXHBIX BapI/IaHTOB peH_IeHI/ISI 3aJa4u,
KOMIIETEHIINH HCIIOJb30BaTh

OCHOBHBIC ITPUCMBbI
00paboTKH 1
MMpCaACTaBJICHUA
MIOJTYYCHHBIX JTAHHBIX

OTIPENIENIATh OXKUIaeMbIe PE3yIIbTaThI
PCIICHUA BBIACICHHBIX 3a/1a4; BI:I6I/IpaTb
CTIOCOOBI M CPENICTBA U3MEPEHUN U
IMPOBOAUTDL 3KCIICPUMCHTAJILHBIC
WCCIICIOBAHHSI

OIIK-5 Cnocoben

OIIK-5.3.1 3HaTh OCHOBBI AJITOPUTMU3ALIUN
WH)XCHEPHBIX 337124 U 0a30BbIC aJITOPUTMBI

pa3pabaTbIBaTh 00pabOTKU JAHHBIX

AJTOPUTMBI U OIIK-5.Y.1 ymeTb pazpabaThsiBaTh
ObmenpodeccuoHaNbHbBIE | KOMIBIOTEPHBIE ITOPUTMBI U(PPOBOM 00PaOOTKH CUTHAIOB
KOMIIETEHIIHH IPOrPaMMBl, U IaHHBIX U1 PelIeHUs IPaKTHUECKUX

IIPUTOJIHBIE JUISI 3a1a4y

MPAKTUYECKOTO OIIK-5.B.1 BnageTs HaBbIKAMH pa3padOTKH

IPUMEHEHHUS KOMIIBIOTEPHBIX TPOTPAMM Ha SI3bIKAX

IPOrPaMMHUPOBAHUS BHICOKOTO YPOBHS

[IK-3 Cnocoben

ocymiectBiATh coop | [1K-3.3.1 3HaTh OCHOBHBIC TEXHHUUECKHE
[Ipodeccuonanbubie

Y aHaJIM3 UCXOJHBIX | XapaKTEPUCTUKHU PaJUOTEXHUUECKUX
KOMIIETEHIINH

JIAaHHBIX IS pacyeTa
Y TPOECKTUPOBAHMS

CHCTEM




JleTalei, y3JI0B U
YCTPOMCTB
PalIUOTEXHUYECKUX
CHCTEM

2.  Mecro pucuuniaunsl B cTpykType OI1

JucnurnmuHa MokeT 6a3upoBaThCsl Ha 3HAHUSIX, pPaHee TPUOOPETEHHBIX 00YyJarOITUMUCS
IpY U3yYCHUHU CIICAYIOMIMX TUCIUILIINH:

— «CXeMOTEeXHHKA aHAJIOTOBBIX 3JIEKTPOHHBIX YCTPONCTBY;

— «ludpossie ycTpoiicTBay;

— «DIEKTPOHUKAY;

— «PaMoTeXHUYECKUE LIENTU U CUTHAIIBI.

3HaHUs, TOJMy4YEHHbIE NPU HU3YUYEHUU MaTepuala JAHHOW IUCHUIUIMHBI, UMEIOT Kak
CaMOCTOSITENIbHOE 3HAUeHUE, TaK U MOTYT UCIOJIb30BATHCS MPU U3YUECHUH IPYTUX ITUCIHUILINH:

- «CucTeMbl U CEeTH paroCBI3NY;

- «[Ipoueccopsl PPOBOI 0OPAOOTKH CUTHATIOBY;

- «lludposas 06paboTKa CUTHATIOBY U JP.

3. O0BeM u TPyIOEMKOCTb TUCIIUILTAHBI
Jlanupie 00 obiemM oO0beMe AUCHUIUIMHBI, TPYJOEMKOCTH OTHENbHBIX BUIOB Y4eOHOM
paboThI O AUCHUIIMHE (M paclpeeieHne 3TOM TPYA0EeMKOCTH [0 ceMecTpaM) IPeCTaBICHbI B
Tabmuie 2.

Ta6mmia 2 — O0beM U TPYA0EMKOCTh AUCITUTUTHHBI

N TpyoeMKOCTB 10 ceEMeCcTpam
Bun yaeOHo# paboTh Bcero No6 No7
1 2 3 4
Oowan mpyooemxkocmas OUCYUNIUHDL, 6/216 4/ 144 2/ 72
3E/ (uac)
H3 Hux uacoe npakmuueckoi no020moeKu 16 16
Ayoumopnuie 3auamus, BCETo 4yac. 102 85 17
B TOM YHCJIE:
nexumu (JI), (gac) 34 34
npaktuyeckue/cemunapckue 3anatus (I13),
17 17
(dac)
naboparopusie pabots (JIP), (dac) 34 34
KypcoBoii mpoekT (padota) (KII, KP), (uac) 17 17
9K3aMeH, (4Jac) 27 27
Camocmoamenvnas paboma, Bcero (dac) 87 32 55
Buo npomesicymounoin ammecmayuu: 3a4er,
mudd. 3ager, sk3amen (3auer, [dudd. 3ay, JK3., JK3.
DK3.%%)

%

Ilpumeuanue: KaHIUAATCKHI SK3aMEH

4. CoaepxaHue TUCIUIIINHBI
4.1. Pacnpezenenue Tpy10€MKOCTH TUCUUILTUHBI 110 Pa3esiaM U BUAaM 3aHATHH.
Pazaenpl, TeMBbI TUCITUTIITMHBI M KX TPYJOEMKOCTh TIPUBEJICHBI B TaOIuUIIE 3.

Tabnuna 3 — Pa3ensl, TeMbl JUCHUTIINHBIL, HX TPYAOEMKOCTb

Jlexkmmm | 113 (C3)| JIP KII CPC

Paznenbl, TeMbI TUCIMILUTHHBI (uac) (ac) (4ac) (dac) (gac)

Cemectp 6




Paznen 1. CtpykTypa u apXUTEKTypa 4 ) 4 4
MHUKPOKOHTPOJLIEPA
Paznen 2. Cucrema KOMaH1 MUKPOKOHTPOJUIEpA 4 2 4 4
Paznen 3. PaboTa nepudepuiiHeIX yCTpONUCTB 22 11 22 20
Paznen 4. OcoGeHHOCTH TPOTrPAMMUPOBAHHS 4 ) 4 4
MHKPOKOHTPOJIJICPOB
Htoro B cemectpe: 34 17 34 32
Cemectp 7
Brinonnenue KkypcoBoi paboThI 17
Hroro B cemectpe: 17 55
Hroro 34 17 34 17 87

[IpakThueckass TOATOTOBKA 3aKJIIOYAETCS B  HEMOCPEJICTBEHHOM  BBIIIOJTHEHUU
oOy4JalolMMHUCSl  OMNpEeNeJIeHHbIX  TPYAOBBIX  (YHKIUH, CBS3aHHBIX ¢  Oyaymiei
npodecCHOHATBHOMN e TETbHOCTBIO.

4.2. CopepxaHue pa3ieiioB U TEM JICKIIMOHHBIX 3aHATHIA.
Coneprxanue pa3iesIoB U TEM JICKITMOHHBIX 3aHATHI PUBEACHO B TaOIHIE 4.

Ta6mmia 4 — ConepxaHue pa3AesioB U TeM JEKIIMOHHOTO ITHUKJIA

Howmep pasnena Ha3BaHue u conepxanue pa3fesioB U TeM JICKIIMOHHbIX 3aHATUN

Jlexuus 1.

1.1 CtpyKkTypHas cxeMa MUKPOKOHTPOJIIIEPOB Pa3HbIX CEMEHCTB.
Nx cxoacTBa u paziuyusl.

1.2 OCHOBHBIE TEXHUYECKUE XaPAKTEPUCTUKHI
MUKPOKOHTPOJUIEPOB

Pazgen 1

1.3 ITpunaIMn GyHKIMOHUPOBAHUS MUKPOITPOIIECCOpa
1.4 NnTepdeiichl, HCTIOIB3YEMBbIE IJIs1 CBSI3U MUKPOITPOIIECCOPOB
C BHEIIHUMHU YCTPOUCTBAMHU (Ha CaMOCTOSTENbHOE U3YUYEHUE)

Jlexmus 2

1.5 TakTupoBaHUE U CUHXPOHU3ALMS MUKPOIPOLIECCOPOB
1.6 PeructpoBasi mamMsTh MUKPOIIPOLIECCOPOB

Paznen 1 p i . potipon p
1.7 Tlepudepuiinpie ycTpoiicTBa

1.8 3amoMuHaroNME yCTPOMCTBA MUKpOTIpolieccopa (Ha

CaMOCTOSITEIIbHOE N3yUYEHHUE)

Jlexuus 3

2.1 KomaH1bl MUKPOKOHTPOJIJIEPOB

2.2 Crioco0Obl agpecaryii B MUKPOKOHTPOJLIIEPax
Paznen 2 P P . P P
2.3 KomaH/1bl pErucTpOBBIX ONEpALU

2.4 ApudmMernueckre u JJIOTUUECKHE KOMaHIBI si3bika Assembler

(Ha caMOCTOATETLHOE U3YUCHHE)

Jexuus 4
2.5 Komanner s3p1ka Assembler ¢ oOparieHuem K peructpam

Pasnen 2
BBOJA/BBIBO/IA

2.6 Komanne s3b1ka Assembler onepanuii ¢ Outamu




2.7 Komannsl s3b1ka Assembler 1ist yripaBieHHs! X0J0M
IPOTPaMMBI

2.8 KomaH1bl IEpECHUIKY AHHBIX U IEpeaayuu yIpaBlIeHUs
sa3bika Assembler (Ha caMOCTOATENbHOE U3YYEHUE)

Paznen 3

Jlexuwms 5

3.1 IIpepbiBaHKsi B MUKPOKOHTPOJIEPE

3.1.1 Ha3nadyeHue cucTeMbI IpEpBIBAHM /111 OOMEHA TaHHBIMU
B UH(OPMAIIMOHHBIX CETAX

3.1.2 MexaHu3M ynpaBicHUs BHyTPEHHUMHU [IPEPHIBAHUSAMU B
UH(POPMALIMOHHBIX CETAX

3.1.3 Anaroputm pabOThl CUCTEMbI BHYTPEHHHX MPEPHIBAHUIN TPU
00paboTKe JaHHBIX

3.1.4 BekTopsl pepbIBaHUN B MUKPOKOHTPOJIIEPE CEMENCTBA
AVR (Ha caMOoCTOATETEHOE U3YUCHHE)

Paznen 3

Jlexuus 6

3.1.5 BHemHue npepbIBaHUE KaK MEXAHW3M IOBBIILICHUS
OBICTPOACHCTBUS

3.1.6 ba3oBslii anroput™ 00pabOTKH BHEIIHUX MTPEPHIBAHUI B
MHUKPOKOHTPOJIEPE

3.1.7 OcobeHHOCTH MPOrPaMMHUPOBAHUSI MUKPOKOHTPOJIEpa B
pexumMe 00pabOTKH TTPEPHIBAHUIMA

3.1.8 O6paboTunku npepriBaHuil Ha s3p1ke Assembler u C (Ha
CaMOCTOSITEIIbHOE N3yUYEHHUE)

Paznen 3

Jlexuus 7

3.2 ITopTsl BBOJA/BBIBO/Ia MUKPOKOHTPOJIIEPA

3.2.1 cnonbs3oBaHue NOPTOB BBOJA B KAUE€CTBE YHUBEPCAIBHOIO
(POBOro BBOJIA/BBIBOA MH(POPMALIUY B HH(POPMAITMOHHBIX
ceTsx

3.2.2 YcrpoiicTBO 1 paboTa MOPTOB BBO/Ia/BHIBOIA
MHUKPOKOHTPOJLIEPA

3.2.3 Mexanu3m oOMeHa JaHHBIMHU B HH(OPMAITHOHHBIX CETSIX
Yyepe3 MOPThI BBOJA/BBIBOIa MUKPOKOHTpOJLIepa (Ha
CaMOCTOSITEJIbHOE U3yUYEHHE)

Paznen 3

Jlexuums 8

3.2.4 AnprepHaTUBHBIC (YHKLIUHU IIOPTOB BBOJIA/BHIBOJIA

3.2.5 OcoOGeHHOCTH MPOrpaMMHUPOBAHUS IOPTOB BBOA/BBIBOIA
pu oOMeHe nHpopmaren

3.2.6 Hactpoiika mOpTOB BBOJIa B PEKHUM CHA U UCIIOJIb30BAHUE
HEMOJIKJIFOYEHHBIX BHIBOJOB (Ha CAaMOCTOSATENbHOE U3YUCHUE)

Paznen 3

Jlexuus 9

3.3 IlocnenoBarenbHbIi nepudepuiinelii naTEpdeiic Serial
Peripheral Interface (SPI)

3.3.1 Ucnonw3oBanne uaTepdeiica SPI npu oOMeHe 1aHHBIMHA B
MH(GOPMAILIMOHHBIX CETAX

3.3.2 CtpykTypHas cxema ¥ mMpuHIHNI padoTsl Moayis SPI




3.3.3 OcoGeHHoCTH IporpaMmMupoBanust Moayns SPI
3.3.4 Ucnonp30BaHKe BbIBO/IA BBIOOPA aKTUBHOTO BEZOMOTO
YCTPOMCTBA (HA CAMOCTOSITEIbHOE U3yUEHUE)

Paznen 3

Jlexuus 10

3.4 TlocnenoBaTenbHBIN IBYXTPOBOAHBIN HHTEpdeiic Two -wire
Serial Interface (TWI)

3.4.1 UcnonwzoBanue uarepdeiica TWI s oOMeHa 1aHHBIMU B
UH(OPMAIMOHHBIX CETIX

3.4.2 Tlpunnun oOMeHa naHHbIMHE 110 THE TWI

3.4.3 B3aumogpeiicTBue MPUKIAJHON POrpaMMbl C MOAYJIEM
TWI

3.4.4 Pexxumbl pabotel moaynst TWI (Ha camocTosiTennbHOE
H3y4YeHUE)

Paznen 3

Jlexums 11

3.5 Taiimepsl

3.5.1 ba3oBbIil aNrOpUTM HCII0JIB30BAHUS ITPEPHIBAHUI,
WHUIIUHPYEMBIX TaliMepaMu/CueTINKaMu

3.5.2 Ucnonp3oBaHue npeaaenuTeneii TaiMepoB/CUeTYUKOB JIS
(GbopMUPOBaHUS TAKTOBBIX CHTHAJIOB

3.5.3 Ctpykrypa v mpuHIMN (PYHKITHOHUPOBAHUS & pa3psaIHBIX
TalilMEepPOB/CUETUNKOB

3.5.4 Peructpsl, UCIIONIB3yEMBIE VISl OpraHU3aINKN padoTHI 8
Pa3psAIHBIX TAMMEPOB/CUETIYMKOB (HA CAMOCTOSATEILHOE
H3y4YeHUE)

Paznen 3

Jlexuus 12

3.5.5 CrpykTypa 1 mpUHLIUT (YHKITMOHUPOBAHHS
[IECTHAIATHPA3ZPSIHBIX TAHMEPOB/CUYETUNKOB

3.5.6 YnpaBiieHHE TaKTOBBIM CUTHAJIOM

3.5.7 CropoxeBou Taiimep

3.5.8 Pexxumbl paboThI MIeCTHAIIIATHPA3PSATHBIX CYCTUNKOB (HA
CaMOCTOSITEIIbHOE N3yUYEHHUE)

Paznen 3

Jlexuums 13

3.6 Moaynu 00pabOTKH aHAJIOTOBBIX CUTHAJIOB

3.6.1 Ananorosslii koMmnaparop. CTpyKTypHasi cxema 1 IpUHIUI
paboThI

3.6.2 OcoOeHHOCTH MPOrPaMMHUPOBAHUS aHAJIOTOBOTO
KOMIIapaTropa

3.6.3 Peructpsl, UCIIOJIB3yEMBIE ISl TPOTPAMMUPOBAHUS
MOyJIeii 00pabOTKHM aHAJIOTOBBIX CUTHAJIOB (Ha
CaMOCTOSITENIbHOE U3YUYEHHE)

Paznen 3

Jlexnug 14

3.6.4 Ananoro-uu¢poBoii mpeodpaszoparenb. CTPyKTypa U
(GYHKIIMOHUPOBAHUE MOYJIS

3.6.5 CoxpaHeHue pe3yabTara npeoOpa3oBaHms

3.6.6 [1oBpITIIEcHUE TOYHOCTH TIPEOOPA3OBAHUS




3.6.7 ITapamerpsl moayins AL (Ha camocTOsITENNEHOE U3YUEHHUE)

Jexuus 15

3.7 IIporpammupoBanue o unrepgeiicy Joint Test Action Group
JTAG)

3.7.1 UcnonwzoBanue JTAG untepdetica ais
IPOrpaMMHUPOBAHUS KPUCTAIIAa MUKPOKOHTPOJLIEPA

3.7.2 Komanasl JTAG koHTpOJIIIEpa

3.7.3 OcHoBbl nnporpammupoBanus JTAG monyins

Paznen 3

MHUKpPOKOHTpOJLIEpa
3.7.4 Aaroputm niporpammupoBanust JTAG monyns (Ha
CaMOCTOSITENIbHOE U3YUYEHHE)

Jlexuus 16

4.1 IIporpaMmMmupoBaHue MaMsITU MUKPOKOHTpoOJUIepa. BUTel
3alIUThl NAMATH U IIPOTrpaMM

p 4 4.2 CamonporpaMMHUpPOBaHUE MUKPOKOHTPOJIIEPOB

A 4.2.1 OcobeHHOCTH OpraHU3aluy NaMITH MUKPOKOHTpOJIIepa
4.2.2 OyHKIIMOHUPOBAHUE 3arpy3yrKa

4.2.3 Yrenue KOHQUTYPUPOBAHHBIX SIUEEK U AYEEK 3alIUTHI (Ha

CaMOCTOSITEJIbHOE U3YUYEHHE)

Jlexums 17

4.3 MuKpOIIPOIIECCOPHBIE CUCTEMBI Ha sipe DIbOpycC

4.3.1 IIpoueccopHoe sA1po

Pa3znen 4 4.3.2 Opranu3zauus naMsaTh

4.3.3 PesxuMbl paboTHI

4.3.4 IlporpaMMHbI€ CPEICTBA OLIEHKU MPOU3BOIUTEIHHOCTH (Ha
CaMOCTOSITENIbHOE U3YUYEHHE)

4.3. Ilpaktuueckue (CEMUHAPCKUE) 3aHATUS
TeMbl MpakTUYECKUX 3aHATUHA U UX TPYAOSMKOCTh IPUBEACHBI B TAOIHIIE 5.

Tabnuna 5 — [IpakTudeckue 3aHATHS U UX TPYJOEMKOCTb

N3 Hux Ne
Ne Dopmbl TpynoeMmko | mpakTuye | pa3aen
m/ TeMbl MpaKTUYECKUX 3aHATHI MPAKTUYECKUX CTb, CKOM a
i 3aHSTUN (dac) IOATOTOB | IUCIIHII
KM, (4ac) | JUHBI
Cemectp 6
1 | Onpenenenre TEXHUYECKUX
[IpakTrueckoe
[1apaMeTPOB U XapaKTEPUCTUK 2 1
3aHATHE
MHKPOIPOLIECCOPOB
2 | 3y4deHne OCHOB SI3bIKa [IpakTrueckoe ) )
nporpamMMupoBanusi Assembler 3aHATHE
3 | 3yueHue npaBui HallKMCaHUS
nox}[l;ll or aMI;V[ JUTSI Pernenue
porp CUTYallMOHHBIX 2 3
(G YHKIIMOHUPOBAHUS sanay
MUKPOKOHTPOJIIIEpA
4 | U3ydyeHue ciocoOOB peann3aiin Pemenue ) 3
PEXKUMOB CTATHUECKOU U CUTYaLIMOHHBIX




JMHAMHYECKON MHAUKAIUU 3a/1a4
5 | Bydenue ynpaieHus HUPPOBBIMU Pemenue
anemeHTamu depe3 uaTepdeiic SPI CUTYallHOHHBIX 2 3
3aj1a4
6 | M3yueHnue mporpaMMHOTO crioco0a Pemenue
OpraHHu3alMM 3aICPHKKHU CUTYallHOHHBIX 2 3
3aja4
7 | N3ydyeHne MexaHu3Ma BKIIIOUECHUS Pemenue
MomayJielt 00pabOTKH aHATOTOBBIX CUTYaIIMOHHBIX 2 3
CUTHAJIOB 3aj1a4
8 | 3yueHne BO3MOKHOCTH MO/Ia4M Ha
CUCTEMBI HH/IUKAIIMHA CUTHAJIOB C Hpakruteckoe 1 3
IUPOTHO-UMITYJICHON MOYJISIITUEH SAHATHE
9 | U3ydeHue MexaHuszma
CaMOIPOTPaAMMHUPOBAHUS Hpaxruteckoe 2 4
MUKPOKOHTPOJIIIEpA SAITHe
Bcero 17
4.4. JlabopaTopHbIe 3aHATHS
TeMbl 1a00paTOPHBIX 3aHITHI B UX TPYAOEMKOCTh IPUBEICHBI B TA0IHUIIE 6.
Tabnuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJIOEMKOCTb
N3 Hux Ne
Ne HaunmenoBanue 1abopaTopHbIX paboT TPyAOEMKOCTE, | MPAKTHHECKOH | pasaera
1/ (qac) MOJATOTOBKH, | JHCIIHAI
(dac) JIUHBI
Cemectp 6
1 | Coznmanue npoekta B cpeae Microchip Studio 2 1 1
2 | UcciaenoBanue BEIIOJIHEHUSI
apu(METHYECKUX OIEepalii YUCET CO 3HAKOM 2 1 1
B MUKPOIPOIIECCOPHOMN CHCTEME
3 | U3yuenne  cmocoOOB  3amuCH  YHCEIN
pa3IM4YHOMN JUIAHHEI B aMsIThb 2 1 2
MHUKPOKOHTPOJIIIEpA
4 | UccnenoBanue (YHKIIMOHUPOBAHUS
MUKpOKOHTpouiepa AVR mpu BbIIOJHEHUH 2 1 2
apru(pMETHUIECKUX OTePaAITHA
5 | U3ydenne MexXaHu3Ma 00paboTKu ) 1 3
MIpephIBAaHUI
6 | Uccnenosanue MeEXaHu3Ma 00paboTKu
COOBITHI, [IPEPHIBAIOIIMX  BBIIIOJIHCHUE 2 1 3
OCHOBHOW MPOTPAMMBI
7 | U3yuyenne mexaHu3ma oToOpakeHUs OyKB Ha ) | 3
CEeMHCETMEHTHOM MHIUKAaTOpe
8 | HccnenoBanue  yCTpOMCTB JHMHAMUYECKOU
WHIWKALMM C YIPABICHUEM Yepe3 TMOPThI 2 1 3
BBOJIa/BBIBOJIA
9 | U3ydyeHne CXeMOTEXHUYECKOW peanu3anuu
CUCTEMBl JMHAMUYECKOM  HMHIAUKALMU C 2 1 3
noAKIIoueHueM yepes uaTepdeiic SPI




10 | UccnenoBanue  yCTPOMCTB  AMHAMHYECKOM
MH/IMKALUYU C YIpaBJIEHUEM depe3 nuHTepdeiic 2 1 3
SPI

11 | U3ydyenune cmocoba u3MepeHUs: MapaMeTpoB ) | 3
MMITyJIbCHOTO CUTHAJIa

12 | Peamu3anust  BpeMEHHBIX  (QyHKIUH B ) | 3
MHUKPOTMPOIIECCOPAX

13 | U3yuenne wmexaHu3Ma BBOAA JAHHBIX B ) 1 3
MUKPOKOHTPOJIJIEP C AHAJIOTOBBIX TaTYMKOB

14 | MccnenoBanue CpeacTB BBIBOJIA aHAJIOTOBOM ) 1 3
nHpopmarun

15 | U3yuenue MeXaHu3Ma dbopmupoBaHus
CUTHAJIOB c IIAPOTHO-UMITYJILCHOM 2 1 3
MOJYJISIUCH.

16 | U3yyenne 0a30BOT0 airoputMa HWHUIUA-
JIM3allMd PEeKHMa CaMOINPOrPAMMHUPOBAHUS B 2 1 4
MUKPOKOHTPOJLIEpE

17 | U3ydenue nponeaypsl YTeHUS KOHPUTYPH- ) 4
POBAHHBIX SIYEEK U SYCCK 3AIUTHI

Bcero 34 16

4.5. BrInoNIHEHNE KypCOBOI pabOTHI
[IpumepHBIC TeMBI 3a1aHU Ha KypCOBYIO paboTy mpuBeaeHsl B pasaene 10 PIT/I.
4.6. CamocrosiTenpHast paboTa 00yJaronuxcs

Bunsl camocTosTensHON paboOTHI M €€ TPYIOEMKOCTh IPUBEIEHBI B Ta0uIe 7.

Ta6muia 7 — Buasl caMOCTOSITEIBHOM paOOTHI M €€ TPYI0EMKOCTh

. Bcero
Bun camocrositensHO#M paboThI ac ’ Cemectp 6, yac Cemectp 7, uac
1 2 3 4
H3ydeHue TeopeTHuecKoro MmaTepuania 75 75

nuctuiuiuabl (TO)

Kypcosoe npoektuposanue (KII, KP) 50 50

PacuerHo-rpaduueckue 3ananus (PI'3)

Brimonnenue pegepata (P)

[TonroroBka K TEKyIIeMy KOHTPOJIIO

ycneBaemoctu (TKY) / /
Jomamnaee 3amganune (/13)
KontponbHsie paboTsl 3a04ankoB (KP3)
[ToaroroBka K MpOMEKYTOUHOM 5 5
arrectanuu (I1A)
Bcero: 87 32 55

5. IlepeyeHnb y4eOHO-METOAMUECKOTO OOECTICUCHUS
JUISL CAMOCTOSITEILHOM pabOThI 00YUAIOMIUXCS TTO TUCIUIUIUHE (MOYJTIO)
Y4eOHO-MeTOINYEeCKHE MaTepHallbl JUIsl CAMOCTOSITEILHONH PabOThl OO0YYarOIUXCsl yKa3aHbl B
ma. 7-11.




6. IlepeueHb MeYaTHBIX U AIEKTPOHHBIX YUCOHBIX U3TAHUI
IlepedeHb neyaTHBIX U 3JIEKTPOHHBIX Y4eOHBIX U3/IaHUH NPUBEJIEH B TaOauLE 8.
Tabnuna 8— [lepeyeHb Me4aTHBIX U JIEKTPOHHBIX YUEOHBIX U3AaHUI

Komiuectso
SK3EMILISIPOB B
Uﬁﬂig cc bubnuorpaduueckas ccpiika 6H(6KJ;P;01\IZKG
ANEKTPOHHBIX
AK3EMIUTSIPOB)
bakmeesa, KO.B. Mukpomnpoieccopsl: yCTpOMCTBO U
nporpamMmupoBanue. [IpuHImne! noctpoeHus : yuebHoe
SETYAT nocobue / FO. B. bakmeesa, H. B. [ToBapenkun, A. K.
EpmakoB;  C.-Ilerep6. T1OC. YH-T  a’3pOKOCM. N
AL ONEeKTPOHHBIN
ABTOPH3OBAHHBIX npuOOPOCTpOCHHS. - DIIEKTPOH. TEKCTOBBIC JaH. - JIOKYMEHT
HONb30BATENCH Cankr-Iletepoypr : Uzn-so I'VAIIL, 2022. - 144 c. -
Cucrem. tpeboBanmsi: ACROBAT READER 5X. -
ISBN 978-5-8088-1691-6 : Bb. u. - Teker
JJIEKTPOHHBIN.
URL: benos, A. B. Mukpokontpomiepsl AVR: or a3os
https -//e.lanbook.co nporpaMMupOBaHUA a0 CO3JaHUus MPAKTHUYCCKUX
m/book/90223 (nata ycTpocTB : camoyuutenb / A. B. benmoB. — Cankr-
oGpameHns: [TerepOypr : Hayka um Texnuka, 2016. — 544 c. —
i ISBN 978-5-94387-854-1. — TekcT : 3MeKTPOHHBIH //
16.08.2021) Jlanp : snmexkTpoHHO-OMOMMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/90223 (mara oOpameHus:
16.08.2021). — Pexum pgoctyna: nanasi aBTOPHU3.
10JIb30BaTENEH.
URL: ConpkuH, M. A. MukponpoueccopHble CHCTEMBI.
https://e.lanbook.co | Cpencrsa pa3paboTKH POrpaMMHOIO 0OECIICUCHHUS IS
m/book/107725 MHUKpPOKOHTpOJUIepoB cemeiictBa AVR yuebHoe
(maTa o6 pameHHS: nmocobue / M. A. CoubkuH, A. A. Illamun. — Tomck :
' TITY, 2016. — 90 c. — ISBN 978-5-4387-0676-2. —
16.08.2021). Tekcr:  osnektponusiii /  Jlanb 3JICKTPOHHO-
OubIMoTeYHAaS cucTema. — URL:
https://e.lanbook.com/book/107725 (mara oOpameHus:
16.08.2021). — Pexum pgoctyna: nanasi aBTOPHU3.
10JIb30BaTENEH.
URL: EBctudees, A. B. Mukpokontposuiepsl AVR cemeiicTs
https://e.lanbook.co | Tiny n Mega ¢pupmer ATMEL : y4ebHOe mocobue / A.
m/book/61006 (mata B. EBctudeeB. — 5-e uzn. — Mocksa : JIMK Ilpecc,
N 2010. — 558 c¢. — ISBN 978-5-94120-220-1. —
' Texkcr:  snexTponHslii /  JlaHb AIIEKTPOHHO-
17.08.2021). OoubaroTeYHas cUcTeMa. — URL:
https://e.lanbook.com/book/61006 (nata oOparieHus:
17.08.2021). — Pexum goctyna: najasi aBTOPH3.
M0JIb30BaTENEN.
URL: bapanos, B. H. IlpumeHeHHe MHKPOKOHTPOJIJIEPOB
https://e.lanbook.co AVR: cxembl, aaropuTMbl, HPOrpamMMbI yaeOHOe
m/book/40961 (mata nocobue / B. H. bapanoB. — 3-e u3x., mepepad. —
oGpameHns: Mocksa : , 2010. — 288 ¢. — ISBN 978-5-94120-121-
i 1.— Texkcr : smekTpoHHBIN // JlaHb : 3JIEKTPOHHO-
17.08.2021). OubIMoTeYHas CUCTEMA. — URL:




https://e.lanbook.com/book/40961 (mara oOpameHus:
17.08.2021). — Pexum jgoctyna: nanasi aBTOPH3.
I0JIb30BATENEH.
URL: Xaptos, B. . MukpokonTpomiepst AVR. IIpaktukym
https://e.lanbook.co | Il HaYMHaOUKX : y4eOHOe mocobue / B. SI. Xapros.
m/book/106326 — 2-e u3n., ucnp. u gon. — Mocksa : MI'TY um.
. baymana, 2012. — 280 c¢. — ISBN 978-5-7038-3565-
(mata oOpamieHus: .
4. — Tekcr : »nekTpoHHBIN // JlaHb : 3IEKTPOHHO-
17.08.2021). OoubaroTevHas cUCTeMa. — URL:
https://e.lanbook.com/book/106326 (mara oOparieHus:
17.08.2021). — Pexum goctyna: najasi aBTOPH3.
M0JIb30BaTENEN.

7. IlepedeHb AIEKTPOHHBIX 00pa30BaATEIBHBIX PECYPCOB
UH(POPMALIMOHHO-TEIEKOMMYHUKAIIMOHHON ceTn «HTepHeT»
[lepeuenn 3JIEKTPOHHBIX 00pa3oBaTeNbHbIX pecypcoB uH($OpPMaIMOHHO-
TEJIEKOMMYHHUKAIIMOHHON ceTn «MHTepHeT», HEOOXOOUMBIX JUII OCBOCHHUS TUCHUIUIMHBI
npuBe/ieH B Tabsmie 9.

Tabmuma 9 — IlepedyeHb 3IEKTPOHHBIX O0pPA30BATENBHBIX PECYPCOB HH(POPMALUOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTH «HTepHeT»
URL anpec HaumenoBanue

He npenycmorpeno

8. IlepeueHr MHGOPMAITMOHHBIX TEXHOJIOTUI
8.1. [lepeuenp TpPOrpaMMHOrO OOECIEYCHHS, HCIOIb3yEMOr0 NpPU OCYIIECTBICHUH
00pa3oBaTENBHOTO MpOIiecca M0 AUCIUIIIHHE.
[lepedeHp UCTIONB3yEeMOT0 IPOTPAMMHOT0 oOecrieueH s npeacTasieH B Tadnure 10.

Ta6mmma 10— [Mepeyersr mporpaMmMHOTO 0OeCIieueHUs

Ne i/t HaunmenoBauue

YcnoBHO-0ecmiaTHass MHTETpUpOBaHHas cpena pazpadorku Microchip Studio

8.2. [lepeuenn MH(pOPMAITMOHHO-CIIPABOYHBIX CHUCTEM,UCIOJIb3YEMbIX npu
OCYIIECTBIICHUHU 00pa30BaTEIHHOIO MPOIIecca MO AUCIUILITNHE

[lepeuenp MCHOIB3yeMbIX HH(POPMALIMOHHO-CIIPABOYHBIX CHCTEM MIPEJCTAaBICH B
tabmuue 11.

Ta6muma 11— [lepeyersr nHOOPMAITMOHHO-CITPABOYHBIX CUCTEM

Ne /1 HaumenoBanue

He npenycmorpeno

9. MarepuanbHO-TeXHUYecKas 0a3a
CoctaB MaTepuaTbHO-TEXHUYECKOH 0a3bl, HEOOXOAMMOW [JIi  OCYIIECTBIICHHS
00pa30BaTenbLHOTO MpoIiecca Mo TUCIUIUINHE, TIPECTaBlIeH B Tabmuiel?2.

Ta6mmma 12 — CoctaB MaTepuanbHO-TEXHUUECKOM 0a3bl

No HanmeHnoBanue cocTaBHOM 4acTu Howmep ayautopun
n/m MaTepUaIbHO-TEXHUUECKOM 0a3bl (TIpu HEOOXOUMOCTH )

1 MynpTrMenuiiHas JICKUMOHHAS Ay TUTOPUS




2 | CnenuanusupoBanHas 1aboparopus «JlabopaTopus 1udpoBoit 2208
00pabOTKH CUTHATIOB)

10. Ouenounsle cpeacTBa IS NPOBEACHUS IPOMEKYTOUHOM aTTeCcTaluu
10.1. CocTaB OLICHOYHBIX CPEACTBMJISI TPOBEIACHUS MPOMEKYTOUHOM aTTECTalMHU
o0yyaromuxcst Mo JUCUUIUIMHE TpuBeAeH B Tabmuue 13.
Ta6mmma 13 — CocTaB OIEHOYHBIX CPEJICTB U1l TPOBEICHUS MPOMEKYTOYHOM aTTeCTAIUH

Bua npomeXyTo4HON aTTeCTaluu IlepedyeHb OLICHOYHBIX CPEACTB
DK3aMeH Cnucok BOpOCOB K AK3aMEHY
BrimonHenue KypcoBoii paboThl DKcrepTHas OLIEHKAa HAa OCHOBE TpeOOBaHMUU K
COJIEP/KaHUIO KypCOBOH paboThI 1o
JUCLUTIIINHE.

10.2. B kauecTBe KpHUTEpHUEB OLCHKH YPOBHA C(POPMHUPOBAHHOCTH (OCBOCHU)
KOMITETCHIIMK OOYJaronuMUC MPUMEHSETC S-OauibHAas IIKajga OIEHKA CHOPMHPOBAHHOCTH
KOMIIETEHIIN, KOTopas mpuBefeHa B Tabnuie 14. B TeueHne cemMecTpa MOXKET UCIOIB30BATHCS
100-6amnpHass  mIKaja  MOJYJbHO-PEUTHHTOBOM  CHCTEMBl ~ YHHBEPCHUTETa,  IpaBUiIa
UCTIOJIb30BaHUSI KOTOPOW, YCTAaHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJIbHBIM HOPMATHUBHBIM aKTOM
['VAIL
Tabmuua 14 —Kpurepuu orieHKH YpoBHS c(pOPMHUPOBAHHOCTH KOMIETEHIHH

OreHKa KOMITETEHITUHN

Xapaktepuctrka chOpMUPOBAHHBIX KOMIIETEHITHI
5-0aiuIbHAs IKaIa PaKTep bopmrp

— oOyyJaronuiicss TJIyOOKO W BCECTOPOHHE YCBOWJ MPOTPAMMHBIN
MaTepua;

— YBCPCHHO, JIOTUYHO, TOCJICAOBATCIIbHO U TPAMOTHO €r0 U3J1aracr,

— OMUpasCh Ha 3HAHWS OCHOBHOW W JONOJHHUTEIBHOHW JIMTEpaTYpHI,
TECHO MPHBS3BIBACT YCBOCHHBIC HAYYHBIC TIOJOKECHUS C TIPAKTHICCKOM
ACATCIIbBHOCTBIO HAITPABJICHUSA

— yMeli0 000CHOBBIBAET M ApPTYMEHTUPYET BbIIBUTAaEMbIE UM HJIEH;

— JIENAaeT BBIBOALI U 00OOIIEHUS;

— cBOOOIHO BJIQJICET CHCTEMOH CIIEUAIM3UPOBAHHBIX MTOHITHH.

«OTJIMYHO»
(Ga4YTCHO»

— 00y4aronuiicst TBEpI0 YCBOMII IMPOTrPaMMHBINA MaTepuall, TPaMOTHO U
[0 CYLIECTBY H3JaraeT €ro, ONHUPAsChb HA 3HAHUS OCHOBHOWU
JIUTEPaTypHhl;

— HE JIONYCKAET CYIIECTBEHHBIX HETOUYHOCTEH;

— YBA3BIBAET YCBOEHHBIC 3HAHHUS C MPAKTHUYECKON JEATEIBHOCTBIO
HaIpaBJICHUS;

— apryMEHTUPYET HAYYHBIE TTOJIOKECHHUS;

— JIENAeT BBIBOALI U 00OOIIEHUS;

— BJIAJICET CUCTEMOM CIIEIIUATIN3UPOBAHHBIX OHSATUH.

(XOPOLIO»
(Ga4YTCHO»

— 00y4Jaronuiicss yCBOMJI TOJIBKO OCHOBHOM MPOrpaMMHBIM MaTepHal,
[0 CYIIECTBY H3JIaraeT €ro, OMUpasCh Ha 3HAHMS TOJIBKO OCHOBHOM
JUTEPATYPHI;

— JIOITyCKaeT HeCYIECTBEHHbIE OIIMOKN U HETOYHOCTH;

— HCTIBITBIBACT 3aTPyJHEHHUS B IMPAKTHUYECKOM NPUMEHEHUH 3HAHUH
HalpaBJICHUS;

— c11a00 apryMEeHTUPYET Hay4HbIE MTOJIOKEHMS,;

— 3aTpyaHseTcs B GOPMYIMPOBAHUH BBIBOJIOB M 0000IICHNUH;

— YAaCTUYHO BJIAJICET CHCTEMOM CIeUAIU3UPOBAHHBIX MOHITUH.

«yZI0BJIETBOPUTEIIHHOY
«BAYTEHO»

— oOyyJaronuiicss HE YCBOWJI 3HAYUTEIBHOM 4YacTH TMPOTPaMMHOTO
MaTepuana;

— A0IIyCKacT CYHICCTBCHHBLIC OIJ_II/I6KI/I n HETOYHOCTHU npu
paccMOTpeHHH MTPoOIeM B KOHKPETHOM HalpaBlICHUH,

— UCTIBITHIBAET TPYAHOCTH B MPAKTUYECKOM MPUMEHEHHH 3HAHMIA;

«HEYIOBJIETBOPUTEIIHLHO
«HE 3aYTCHO»




OreHKa KOMITETEHITUH

5-0aiuIbHAs IKaIa

XapaxrepucTuka chopMUpOBAHHBIX KOMIIETEHIUIHA

— HE MOXET apryMEHTUPOBATH HAYYHBIE IOJIOXKEHHUS;
— He (OpMYTUPYET BEIBOJAOB M 0000IIEHUH.

10.3. TunoBsle KOHTPOJIbHBIE 33JAHNS] U UHBIE MaTEpUAIIbIL.
Bomnpocs! (3agaun) Ui 5K3aMeHa MpeacTaBiIeHb! B Tadnure 15.

Tabmuma 15 — Boripocs! (3amaun) s sK3aMeHa

No /it [Tepedyens BOonmpocoB (3a1a9) UTsl SK3aMeHA Kon
MHAMKATOpa
1 Co3zmanue mpoekta B cpene Microchip Studio. Cosmaiite mpoekt | OIIK-1.V.1
ucrionb3ys  paznuuable  BapuanThl GNU Compiler Collection. | OITK-5.V.1
IIpoBenuTe vccnenoBaHus pa3IMuHbIX BapuaHTOB co3fanus npoekra. | OIIK-5.B.1

Onpenenure KpUTEPUid, MO KOTOPOMY OyAeT MpOM3BEACHA OICHKA.
O06palboraiiTe Mosy4yeHHbIE PE3yIbTATHL.

2 HWccnemoBanue BBITIOJIHEHHUS apU(PMETHUSCKUX OIEpaIuii 4ucesl Co
3HaKOM B MHUKpPOIIPOIECCOPHON CcHUCTeMe. BhImonHuTe omnepanuio
cnoxenus (A+ (-B)) OnummTe mporiecc MpoBEACHUST UCCIEIOBaHUS
MEXaHW3Ma  BBIIOJIHEHUS  apu(METHYECKOW  omepamuu B
MUKPOKOHTPOJLIEPE.

3 Cpoco0 3amucu uucen  pa3MYHOM  JJIUMHHBI B [AMSATh
MUKpOKOHTpoiepa. 3anummuTe unuciao 0XxAA um 0XAAAA (tme A —
m000H CHUMBOJ IIECTHAIIATUPUYHONW CHUCTEMBI CUYHUCICHHS) BO
BCTPOCHHYIO/BHEIIHIO TMaMsiITh MHUKpOKOHTpoiuiepa. IIpoBeaute
UCCIICIOBAaHME  MEXaHW3Ma  3alliCd  4YWcel B MaMATh
MUKpOKOHTpoiepa. OO0CHYWTE KpUTEpU, HA OCHOBAHUU KOTOPOTO
Oynet npoBeneHa oneHka. ObpabdoTaiiTe MoyueHHBIN pe3yabTar.

4 HUccnenoBanue (QyHKIIMOHMPOBaHUS MHUKpOKOHTposuiepa AVR mpu
BBITIOTHEHUH apu(PMETUYECKUX oOreparnuil. 3anuimuTe B MaMsTh
MUKpOKOHTpoiiepa uucio O0xAAAA (rme A — 11000l CHUMBOI
IECTHAAATUPUYHON  cucTeMbl  cumcienus). Crnoxure paHee
3anucanHoe 4yuciio ¢ unciaoM OxAAA. Onpenenure Kputepuil, Ha
OCHOBAaHMHU KOTOpOro Oyzaer mnpoBereHa oreHka. OOpaboraiite
MOJTyYECHHBIN pe3yybTarT.

5 N3yuenune Mexann3Ma o0pabOTKU MpepbIBaHUN

6 JlaGoparopnas pabGota 6. HccnenoBanme MexaHusma o0pabOTKH
COOBITHI, IPEPHIBAIOIINUX BBIMOJTHEHUE OCHOBHOM MPOTPAMMBI

7 Jlaboparopnas padota 7. U3yuenne MexaHu3ma oToOpakeHus OyKB Ha
CEeMUCETMEHTHOM HHIUKATOPE

8 JlaGoparopnHas pabora 8. MccrmemoBaHue yCTPOMCTB TUHAMUYECKON
WHJVKAIUH C YIIPaBICHUEM Yepe3 MOPTH BBOIA/BBIBOAA

9 JlabopatopHas padota 9. M3yueHne cXeMOTEXHUYECKON peaTu3aiiu
CHCTEMBbl JMHAMUYECKOH WHIUKAIMK C MOJAKIIOYEHUEM Yepes
untepderic SPI

10 JIaboparopuas pa6ora 10. HccnenqoBaHue ycTpocTB TMHAMUYECKOM
WHJIUKAIMK C yIpaBjieHueM uepe3 uaTepdeiic SPI

11 JlaGopatopnas pabora 11. WM3yyenue crocoba H3MepeHUs
MapaMeTpoB UMITYJIbCHOTO CUTHaja

12 JlaboparopHast pabGota 12. Peanmuzanms BpeMEHHBIX (QYHKIUH B
MHUKPOTMPOIIECCOPAX




13 JlaGopatopHas pabora 13. M3ydeHnne mMexaHu3Ma BBOJIa JaHHBIX B
MUKPOKOHTPOJIJIEP C AaHAJIOTOBBIX TaTYHMKOB

14 JlabGoparopnass pabora 14. MHccnegoBaHue CpeacTB BBIBOAA
aHaJIOrOBOM MH(pOpMaIK

15 JlaGoparopnas pabora 15. M3ydenune mexaHuzma (GHOpMHPOBAHUS
CUTHAJIOB ¢ IIMPOTHO-UMITYJIbCHON MOLYJISLUEH

16 Jlabopatopnas pabora 16 MW3yuenue ©06a30BOTO ajropurma
MHUIU AN pexuMa CaMOTIPOTPaMMHPOBAHUS B
MUKpokoHTpoyiepe. Jlaboparopuas pabora 17 WccnenoBanue
BIUSTHUSL TIPEIyCTAaHOBOYHBIX OUT MpPOTpaMMHUpPOBaHUS Ha padboTy
MUKPOKOHTpOJUIEpa

1 CtpykTypHas cxema MUKPOKOHTPOJIJIEPOB Pa3HbIX ceMeucTB. Nx
CXOJCTBA U pa3IHyus.

2 OCHOBHBIE TEXHHUUYECKHE XapAaKTEPUCTUKH MUKPOKOHTPOJJIEPOB

3 IlpuHnmn GyHKITMOHUPOBAHUSI MUKPOTIPOIIECCOpa

4 nTepdeiicel, UCTIOMb3yeMbIe ISl CBSI3W MUKPOITPOIIECCOPOB C
BHEIIHUMHU YCTPOHCTBAMHU
5 TakTupoBaHue U CHHXPOHU3ALUS MUKPOIIPOLECCOPOB

6 PeructpoBas namsTh MUKPOIIPOLIECCOPOB

7 lepudepuiinpie ycTpoiicTBa

8 3arnoMHHaroIMe yCTPOUCTBA MUKPOIIPOLIECCOPA
9 KoMaH 1l MUKPOKOHTPOJIJIEPOB

10 CnocoOslI aipecalin B MUKPOKOHTpOJIIepax
11 KomaHib! perucTpoBbIX ONepanui

12 Apudmerrueckue 1 JIOTHUECKUE KOMaHIbI s3bIka Assembler
13 Komannp! si3p1ka Assembler ¢ oOpaiieHneM K peructpam

BBOJIa/BBIBOA
14 Komanags! s3p1ka Assembler onepanuii ¢ Outamu
15 Komanap! si3p1ka Assembler 11 yrpaBieHUs! X0IOM IPOTPaMMBI

16 KoMaH1bl IEpEChUIKU TAaHHBIX U MEepe/lavn yIPaBICHHS S3bIKa
Assembler
17 IlpepbiBaHNs B MUKPOKOHTPOJLIIEPE

18 Ha3nauenue cucreMbl IpepbIBaHUM U1 0OMEHA JaHHBIMU B
MH(POPMAIIMOHHBIX CETAX

19 Mexanu3m ynpaBieHUs BHYTPEHHUMH MPEPHIBAHUSIMU B
MH(OPMALIMOHHBIX CETAX

20 AnropuT™M pabOThl CHCTEMbI BHYTPEHHUX MPEPHIBAHUHN TTPH
00paboTKe TaHHBIX

21 BekTopsl pepbhIBaHU B MUKPOKOHTpoOJUIepe cemeiictBa AVR
22 BuenrHue npephiBaHUE KaK MEXAHU3M TTOBBIIICHUS OBICTPOICHCTBHS

23 ba3oBbIit airoput™ 00pabOTKK BHEITHUX MTPEPHIBAHUMN B
MUKPOKOHTpOJLIEpE

24 OcoOeHHOCTH MPOrPaMMHUPOBAHUS MEKPOKOHTPOJIIEpA B PEKUME
00pabOTKU MpepbIBaHUN

25 O6paboTunku npepriBaHuil Ha si3b1ke Assembler u C
26 ITopTsl BBO1a/BBIBOJIa MUKPOKOHTPOJIIIEPA

27 Vcnionb30BaHKE MOPTOB BBOJIA B KAYE€CTBE YHUBEPCATIBHOTO
nudgpoBoro BBo1a/BrIBOIa HH(MOPMAITUU B HMHPOPMAITMOHHBIX CETAX

OIIK-2.V.1
OIIK-5.3.1
I1K-3.3.1




28 YerpoiicTBO 1 paboTa HOPTOB BBOJIA/BBIBOIa MUKPOKOHTPOJLIEPA

29 MexaHnnu3M oOMeHa JaHHBIMHU B HH()OPMAITMOHHBIX CETAX Yepes
MOPTHI BBOJIA/BBIBO/Ia MUKPOKOHTPOJLIEpA
30 AnpTepHaTHUBHBIC ()YHKIIMK IOPTOB BBOJIA/BBIBO/IA

31 OcobGeHHOCTH MTPOrpaMMHUPOBAHUS TIOPTOB BBOJIa/BBIBOIA TIPU
obmeHe uHpopmanuei

32 Hactpoiika nopToB BBOJa B pEXKHUM CHA U HCIOJIb30BaHUE
HEMOJIKJIFOUYEHHBIX BHIBOJOB
[TocnenoBarenwsHbI nepudepuitbii naTepdeiic Serial Peripheral

Interface (SPI)

33 Ucnonw3oBanue nnrepderica SPI nmpu oOMeHe 1aHHBIMU B
MH(POPMALIMOHHBIX CETAX

34 CtpykrypHas cxema u npuHIun padotsl moayist SPI

35 OcobenHocTH nporpamMmmupoBanust Moayns SPI

36 Hcnonb3oBaHKe BHIBOJIA BEIOOPA aKTUBHOTO BEJOMOT'O YCTPOHCTBA
[TocnenoBarensHbIN ABYXIIPOBOAHBIN HHTEpdeiic Two -wire Serial

Interface (TWI)

37 Ucnionb3oBanue unrepderica TWI my1s oOMeHa 1aHHBIMU B
WH()OPMALIMOHHBIX CETIX

38 Ipunuun ooMeHa naHHbIMH 110 muHE TWI

39 B3aumopeiicTBue MPUKIAIHON TporpaMMbl ¢ MoayineM TWI

40 Pexxumbl pabotel moayns TWI
41 ba3oBbIil AITOPUTM HCIOJIB30BAHUS MPEPHIBAHUN, MHULIUUPYEMBIX

TaiiMepamMu/CYeTYMKAMHU

42 Vcnonp30BaHueE TpeIeTUTENeH TaiiMepOB/CUETYMKOB ISt
(opMHpOBaHHUS TAKTOBBIX CUT'HAJIOB

43 CtpykTypa ¥ NpUHIMI (YHKIHMOHUPOBAHUS 8 pa3psIHBIX
TailMEepPOB/CUETIYNKOB

44 Peructpsl, UCIIOJIb3YEMbIE JUIsl OpraHU3alUu paboThl 8 pa3psaHbIX
TailMEepPOB/CUETIYNKOB
45 CtpykTypa ¥ MPpUHIAI (PYHKITHOHUPOBAHMS

HIeCTHAaTHPA3PAIHBIX TaMEPOB/CUETUUKOB
46 YnpaBiaeHUE TAKTOBbIM CUTHAJIOM
47 CropoxeBoii Taiimep

48 PexxrMbl pabOThI MIECTHAMIIATHPAZPSATHBIX CYCTIUKOB
49 AnanoroBbiii koMmapatop. CTpyKTypHasi cxeMa U MPUHITUATT paObOoThI

50 OcobeHHOCTH MPOTPAMMHUPOBAHUS aHAJIOTOBOTO KOMITapaTopa

51 Peructpsl, HCHOIB3yEMBIE ISl IPOrPAMMUPOBAaHUS MOYJIEH
00pabOTKH aHAIOTOBBIX CUTHAJIOB
52 Ananoro-1udpoBoit mpeodbpazopatenb. CTpyKTypa U

(GYHKIIMOHUPOBAHUE MOIYJIS
53 CoxpaHeHue pe3ynapTaTa mpeoOpa3oBaHUs
54 TloBsIlIeHHE TOYHOCTH TIPeoOpa3oBaHUs

55 IMapametpsl momynst ALLT
56 IIporpamMmMupoBaHuE MaMITH MUKPOKOHTPOJUIEpA. BUTHI 3a1TUThI

HaMATH U IPOrpaMm
57 Oco0eHHOCTH OpraHU3aLUH TAMATH MUKPOKOHTpOJLIEpa




58 OyHKIIMOHUPOBAHUE 3arpy34yHKa

59 Urenne KOHPUTYPUPOBAHHBIX SUCEK U SUCEK 3AIUTHI

Bormpocsr (3amaun) nmst 3avera / audd. 3adera npeacTaBieHsl B Tadnuie 16.

Tabmuna 16 — Bonpocs! (3agaun) nis 3adera / audd. 3auera

Ne /it [Tepeuens BonpocoB (3a1a4) st 3adeta / nudd. 3auera

Kon
WHMKATOpa

Y4eOHBIM MJIaHOM HE IPEIYyCMOTPEHO

[lepeuenr TeM [ KypCcOBOTO TMPOEKTUPOBAHUS/BBIOIHEHUSI KYypCOBOM pabOThI

MPEJICTaBJICHEI B Ta0mie 17.
Ta6mmma 17 — [lepedyenp TeM 111 KypCOBOTO MPOEKTHUPOBAHMSI/BBITIOJHEHUS KYPCOBOM pabOThI

Ne i/t

[TpuMepHBIil epeYeHb TeM JIISE KypCOBOTO POSKTHPOBAHUS/BBITOIHEHHS KYPCOBON
paboThI

1 YcrpoiicTBo oToOpakeHrss “HGpopMaruu OOPTOBOM paTOCTAHITUH.

2 YcTpoicTBO BBIENeHUsT HH(GOPMAIIUU O BEICOTE U3 OTBETHOTO CHTHAIA CUCTEMBI
BTOPUYHON painoyIoKaluy Ha 0aze MpOrpaMMUPYEMBbIX JOTHUYECKUX CXEM.

3 YcTpoiicTBO BhiAEIEeHUS HHPOPMAITUH O UACHTU(DUKAIIMOHHOM HOMEPE BO3YIITHOTO
cynHa Ha 6a3e mporpammupyemoro PIC MukpokpoHTpoJuiepa.

4 YcTpoicTBO BBIYMCIEHUS Pa3HOCTU 3HAYEHUH KOJOB B IBYX I10CJIEA0BAaTEIbHBIX
TakTax Ha 0a3e MPOrpaMMHUPYEMBIX JOTHUYECKUX CXEM.

5 HakamnmuBaronuii cyMMaTop, IOCTPOSHHBIN Ha 0a3e MporpaMMUPyeMOTo
MUKpOKOHTpoiepa ¢upmsl Intel.

6 YCTpOICTBO Jisi BBIYUCIICHUS SKCTPEMAIbHOTO 3HAYEHHSI BXOJIHOT'O KO/Ia,
MIOCTPOCHHOE Ha 0a3e MPOrpaMMHUPYEMBIX JIOTUYECKUX CXEM.

7 YcTpoicTBO (hopMHUpOBaHUS UMITYIHCOB C JITUTEIBHOCTHIO, 3aaBaeMOM
YIPaBJISIONIAM KOJIOM, IIOCTPOCHHOE Ha 6aze nmporpammupyemoro PIC
MUKPOKOHTpOJLIEpA.

8 Jlenutenp 4aCTOTHI BXOJHOI'O CUTHAJA, HA BEJINYMHY, 331aBAEMYI0 YIPABJISIIOLIUM
KOJIOM, TIOCTPOCHHBIN Ha 6a3e MPOrpaMMHPYEMBIX JIOTHIECKUX CXEM.

9 YcrpoiicTBo, popMupyrolee eTMHAYHBIN UMITYJIBC Ye€pe3 TPOMEKYTKH BPEMEHH,
3a/laBaeMbIMH YIIPABIISIONIUM KOJIOM, IIOCTPOEHHOE Ha 6a3e MporpaMMUPyeMOTo
MUKpOKOHTpoiepa ¢upmsl Intel.

10 YerpoiicTBo opMHpOBaHUS YIPABIISIOIIEr0 KOJa, TOCTPOEHHOE Ha Oase
MPOrPAMMHUPYEMOH JTOTHUECKON MHTETPATIbHON CXEMBI.

11 YcrpoiicTBo mpeobpazoBaHus HAOMPAEMOTO KOJIa CAMOJIETHOTO OTBETYHKA C
OMPOCOM BCEX KJIaBUII.

12 IudpoBoe yCTPOHUCTBO OTOOPAKEHUS yIia MOBOPOTA AaHTEHHOW CUCTEMBI
PaINOIOKAIIMOHHON CTaHITMEH HAOIIOICHHS 33 BO3IYIITHOW 0OCTaHOBKOA.
131{udpoBoe ycTpoHCTBO KOAUPOBAHUS CITYKEOHON MHPOPMAITUH [T €€ TIepeladyn 10
OTKPBITBIM KaHAJIaM CBSI3U.

14 Iudpooe ycTpoiicTBO (HOPMUPOBAHHS CUTHANIA C ITUPOTHO-UMITYJILCHON
MOAYJISIIMEN JUIsl YITPABJIEHUs aHAJIOTOBBIX YCTPOWCTB.

Bonpocel i mpoBeneHuss NPOMEXYTOYHOM aTTeCTallud B BHUJE TECTUPOBAHUS

MpEeJICTaBICHHI B Ta0uie 18.

Tabnuua 18 — [IpumepHbIii iepeueHb BOIIPOCOB JJIsi TECTOB

Ne /1

Kon

[IpuMepHBIii IepeyeHb BOIIPOCOB IS TECTOB
MHJUKaTOpa

He npenycmorpeno




[lepeyeHb TeM KOHTPOJBHBIX PabOT MO AMCHUUIUIMHE OOYYAIOMIMXCS 3a04HOM (HOpMBI
00yd4eHus1, TpeICTaBIICHBI B Tabymie 19.

Tabmuna 19 — [lepedeHb KOHTPOIBHBIX pabOT

Ne n/mt IlepeyeHb KOHTPOJBHBIX PAOOT

He npenycmorpeno

10.4. Metomnueckue MaTepHabl, ONpEACIISIONINE MPOLETYPHI OIICHUBAaHUA
UH/IMKATOPOB, XapaKTEpU3YIOIIUX d3Tanbl (HOPMUPOBAHMS KOMIICTCHLUH, COAEpKaTcs B
JOKAJIbHBIX HOpMaTUBHBIX akTax [ YAII, pernaMeHTHpYIOIMX MOPSAOK U MPOUEaypy
IPOBEICHUS TEKYILEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOYHON aTTecTalluu 00yJaroImuxcs
['VAIL

11. MGTOI[I/I‘ICCKI/IG YKa3zaHudg 0Jisd 06yqa}oumxc;1 10 OCBOCHUIO JHUCIUIIIIMHBI

11.1. Meronuueckue yka3zaHus s OOy4arOIIMXCS IO OCBOCHHUIO JICKIIMOHHOTO
MaTepuaa .

OcHOBHOE Ha3HAYCHHE JIEKIIMOHHOTO MaTepuana — JIOTUYECKH CTPOHHOE, CHCTEMHOE,
ry0oOKoe W sCHOE H3JI0oKeHue ydeOHoro marepuana. HasHaueHue COBpEeMEHHOM JIEKIMHM B
pamMKax TUCIUIUIMHBI HE B TOM, YTOOBI TIOJYYUTh BCIO HH(OPMAIUIO 1O TeME, a B OCBOCHHH
dbyHIaMeHTalbHBIX Mpo0JjeM AUCHMIUIMHBL, METOJO0B HAay4YHOTO [IO3HAHUS, HOBEHIINX
JTOCTHKEHUI HaydyHOU MbICTH. B yueOHOM mporiecce JIKIHs BBITIOTHSIET METOI0JIOTHYECKYIO,
OpraHM3aIlMOHHYI0O U MHpOpMaMOHHYI0 (QyHKIUHU. JIeKuus packpbplBaeT MOHATHIHBIN amnmapaT
KOHKpPETHOW oOnacTu 3HaHWS, €€ MpoOJeMBbl, JaeT IENbHOE MPEACTABICHUE O IUCIUILINHE,
MOKA3bIBAET B3aUMOCBSI3b C IPYTUMU AUCHUTIMHAMH.

[Mnanupyemble pe3yabTaThl IPU OCBOCHUU 00YUYAIONIUMUCS JICKIIMOHHOTO MaTepHaa;

— TIOJy4YeHHE COBPEMEHHBIX, IEJIOCTHBIX, B3aMMOCBS3aHHBIX 3HAaHUH, YPOBEHb
KOTOPBIX ONpPEEAETCS 1EJIE€BOM YCTAHOBKOM K KaX 0 KOHKPETHOM TEME;

— TIONy4YEHHE OMBITa TBOPUYECKOUN pabOTHI COBMECTHO C MPEIOIaBaATEIICM;

— pa3BuTHE NpO(ECCHOHANBLHO-IEIOBBIX  KAuecTB, JIOOBU K  TpeaMeTy |
CaMOCTOSITEILHOTO TBOPYECKOT'O MBIIIICHHUS.

— TIOSIBJIEHHWE HEOOXOAMMOTro HHTEpeca, HEOOXOIUMOTO JIJIsi CAMOCTOSITEIIbHON PabOTHI;

— TIONy4YeHHE 3HAaHUHW O COBPEMEHHOM YPOBHE pa3BUTHS HAYKH M TEXHHKH U O
MPOTHO3€E UX Pa3BUTHS Ha ONMKANIINE TOIbL;

— HAY4YUThCSl METOAMYECKH 00pabaThiBaTh MaTepuai (BBIACNIATH IJIaBHBbIE MBICTH U
MOJIOKEHHUS, TMPHUXOAUTh K KOHKPETHBIM BBIBOJAM, IMOBTOPSATH HX B  Pa3iMYHBIX
dopmynupoBKax);

— TOJy4YeHHe TOYHOIO NOHWMaHHUS BCEX HEOOXOAUMBIX TEPMUHOB U TOHSATHUH.

JIeKuMOHHBIA MaTepuall MOXKET COMPOBOXKIATHCSA JAEMOHCTpalUMed ClIaiioB U
UCIIONIb30BAaHUEM pa3[aTOYHOrO0 MaTepuaia MpH MPOBEISCHUU KOPOTKHX JHUCKYCCHH 00
O0COOCHHOCTSIX MPUMEHEHHUSI OT/AETbHBIX TEMATUK IO TUCIUILINHE.

CTpyKTypa npeoCcTaBIeHHs JEKIIMOHHOTO MaTeprana:

- BBIOOpP OCHOBHBIX TMpoOJeM MW TpaHcpopMalus WX B TPOOJIEMHBIC CUTyallMd B
COOTBETCTBUU C aKTYaJIbHBIM YPOBHEM JOCTHKEHUS HAYKU U TEXHUKH;

- paccMoTpeHHe MPoOJIEeMHBIX CUTYAIIHI;

- MOIBE/ICHHUE UTOTOB PACCMOTPEHHMSI KaXKIOTO U3 BOIIPOCOB JICKITHH;

- BBIBOJIBI 110 JICKITUHU

- 33/IaHHE HA CAMOCTOSATEILHYIO paboTy.

11.2. Meronnyeckue ykazaHus A OOYYalOMIMXCS IO TMPOXOXIECHUIO MPAKTUYECKUX
3aHATHU




[IpakTUyeckoe 3aHATHE SIBISETCS OAHON M3 OCHOBHBIX (pOpPM OpraHu3amMu y4eOHOTO
mpoIiecca, 3aKJIF0YarOIIasCcs B BEIOJIHEHUH 00YJarOIUMUCS TI0]T PYKOBOJICTBOM IIPETIOIaBaTEeIs
KOMIUIEKCa YYE€OHBIX 3aJaHUil C IEIbI0 YCBOCHUS HAYYHO-TEOPETHYECKHX OCHOB YyUueOHOM
JTUCIUTIIIMHBI, MPUOOPETEHNUS YMEHUN U HaBBIKOB, OIIBITA TBOPYECKOM S TCIIBHOCTH.

HGHBIO HpaKTI/I‘ICCKOFO 3aHATUA IJIA 06yqa10mer OCs SIBJISICTCS HpI/IBI/ITI/IC OGy‘I&IOIJ.II/IMCSI
YMEHHI U HaBBIKOB MPAKTUYECKON JIEITENHHOCTH MO N3Yy4aeMOW JTUCIUIIINHE.

[Tnanupyemble pe3yabTaThl IPU OCBOCHUH 00yYarOIIUMCS MPAKTUUECKUX 3aHATHIL:

— 3aKperuieHWe, yriayOJeHue, paclIMpeHHue | JeTalnu3allds 3HAaHWM TPH PEIICHUH
KOHKPETHBIX 3a71a4;

— pa3BUTHE IIO3HABATEIIBHBIX CIIOCOOHOCTEH, CaMOCTOSITEILHOCTH  MBIIICHHUS,
TBOPYECKON aKTUBHOCTH;

— OBJIAACHUC HOBBIMHU MCETOAAMU U MCETOAUKAMHU I/I3Y‘-I€HI/ISI KOHerTHOP'I y‘lG6HOﬁ
JUCIIUIIINHEL,

— BBIpabOTKa CIOCOOHOCTH JIOTHYECKOTO OCMBICIICHHSI TIONYYCHHBIX 3HAHUN MJIA
BBITIOJTHEHUS 3aJaHUIL;

— olecrneueHne palMOHAIBHOTO COYETaHHs KOJIJIGKTMBHOM W MHIUBHAYaJIbHOU (GopM
oOyueHusl.

11.3. Meronuueckue ykasaHus Ui OOy4aroIIMXCs IO BBITOJHEHUIO JaOOpaTOPHBIX
pabor

B xozme BbImoMHEHHS J1a0OpPAaTOPHBIX paboT oOyyaromMHCsS JOJKEeH YIrIyOuTh H
3aKpeNUTh 3HAHMS, NMPAKTHUECKUE HABBIKM, OBJAJETh COBPEMEHHOM METOAMKONM M TEXHHMKOH
HKCIIEPUMEHTAa B COOTBETCTBHHM C KBAJU(PHUKAIMOHHON XapaKTEpUCTHKOH O0Yy4arolerocs.
Beinosnnenune 1abopaTopHbeIX paboOT COCTOMT M3 SKCIEPUMEHTAIbHO-IPAKTUYECKOM, pacyeTHO-
AQHAJIMTUYECKOMN YaCTEeH U KOHTPOJIBHBIX MEPOIIPUATUH.

Brimonaenne nabopaTopHBIX pabOT OOydaroOmUMCS SIBISETCS HEOTHEMJIEMOW YacThIO
U3YyYeHHs] TUCLHMIUIMHBL, OIpenensieMoil y4eOHbIM IUIAaHOM, W OTHOCUTCS K CpEICTBaM,
o0ecreunBaroIUM pelIeHUe CIeTyIOIUX OCHOBHBIX 331a4 00y4aroIerocs:

— TIpHOOpeTeHHE HAaBBIKOB HCCJIEIOBaHMUSA TIPOLIECCOB, SIBICHUH U  OOBEKTOB,
U3y4aeMbIX B PAMKax JaHHOW JUCIHUILINHEI;

— 3aKpeIUIeHHe, pa3BUTHE U JeTalu3alus TEOPEeTHMYECKUX 3HAHHWM, MOJIY4YEHHBIX Ha
JEKIMX;

— TOJIyueHHE HOBOM MH(OpMAINH [0 N3Y4aeMOH THUCIUILINHE;

— TmpuoOpeTeHne  HaBBIKOB  CAaMOCTOATEIBLHONW  pabOTl ¢ JTaOOpaTOPHBIM
000pyI0BaHUEM U TPUOOPAMH.

11.4. Metonuueckre yKazaHusi [JIs1 OOYYaIOMUXCSA IO TPOXOXKIECHHUIO KypCOBOTO
POCKTHPOBAHUS/BBITIOIHEHUS KypCOBOW PabOTHI

KypcoBoii mpoekT/ paboTa MpoBOAUTCS C 1ETbI0 GOPMUPOBAHUS Yy O0YUYAIOIIUXCS OTBITA
KOMILJIEKCHOT'O PELICHUsI KOHKPETHBIX 3aj1au MPo(eCcCHOHANBHOM JesITeIbHOCTH.

11.5. Meronuueckue yka3aHus A 0OYYaOUIUXCS M0 MPOXOKACHUIO CAaMOCTOSTEILHOM
paboTsl

B Xxoze BBINOJHEHUSI CaMOCTOSTENbHON paboThl, 00YJaIOUIHIiCS BBIOTHAET paboTy IO
3aJJaHUI0 M TIPU METOJMYECKOM PYKOBOJCTBE IMpPENojaBaTelis, HO 0e3 ero HenocpeacTBEHHOIO
Y4YaCTHA.

st oOydaroruxcst 1Mo 3a04HOM ¢Gopme OOydeHHs, CaMOCTOSTENbHas paboTa MOXKET
BKJIIOYATh B €051 KOHTPOJIbHYIO padoTy.

B mporecce BBITIOJIHEHHUS CaMOCTOSITENHHOW paboOThI, y oOyuaromerocs (Gopmupyercs
nesniecoo0pasHoe MiIaHupoBaHuE pabouero BpeMeHH, KOTOpOe MO3BOJISET UM pa3BUBATh YMEHUS
U HaBbIKM B YCBOGHHWU U CHUCTEMAaTH3alMM NMPUOOpETaeMbIX 3HAHUM, 0OECIEeYMBAET BBICOKHM



YPOBCHBL YCIICBACMOCTHU B TICPUO[ 06yquI/151, MOoMOracT IMOJYYUTb HABBIKA TTOBBIIICHUA
poeCCHOHATBHOTO YPOBHSI.

MeToauyeckuMl ~ MaTepualaMH,  HAMPaBISIONIMMH  CaMOCTOSITENIbHYIO  paboTy
00yJaronuxcs SBISIOTCS:

—  y4eOHO-METOIMYECKUN MaTepHa 1o TUCIHILINHE;

— METOJIUYECKHE YKa3aHUs MO BBIMOJHEHUIO KOHTPOJIBHBIX paboT (Uit 00ydYaromuxcs
1o 3a049HOU (popme oOydeHHs).

11.6. MeTonuueckne yKa3zaHWUs MJis OOYYalOUIUXCS 110 TPOXOXKICHUIO TEKYIIETO
KOHTPOJIS YCIIEBAEMOCTH.

Tekylmuii KOHTPOJIb YCIIEBAEMOCTHU MPEIyCMAaTPUBAET KOHTPOJIb KadecTBa 3HAHUU
00yJaromuXxcsi, OCYIIECTBIIEMOTO B TEYCHHE CEMECTpa C IENbI0 OICHUBAHUS XOJla OCBOCHHS
JUCIUTUIAHBI.

11.7. MeTtonuueckne yka3aHUs I 00YJarOUIUXCS 0 MPOXOKACHUIO MTPOMEKYTOUHOM
aTTECTaLlUU.

[IpomexyrouHas  arTectauus  OOydalolIUXCsl  MpeAycMaTpUBAaeT  OIICHUBAHHE
IPOMEXYTOUHBIX M OKOHYATENBbHBIX Pe3yabTaToB oOyueHHs mo aucuuiuinHe. OHa BKIIIOYAET B
ceost:

— D9K3aMeH — ¢opMa OICHKM 3HAHHH, MOJYYEHHBIX OOydYalomMMCcs B IpoLecce
U3y4eHHs BCeH AMCUUIUIMHBI WM €€ YacTH, HaBBIKOB CAMOCTOSITENIbHOU paboThl, CHOCOOHOCTH
OPUMEHATh MUX Ul pEIIeHUs MPAKTUYECKUX 3aJady. OK3aMeH, Kak IMpaBuio, MPOBOAMUTCSA B
NepUoJ HSK3aMEHALIMOHHOW CECCHMM U 3aBEPIUAETCS aTTECTALlMOHHOM OLIEHKOW «OTJINYHOY,
«XOpOILIOY», «YAOBIECTBOPUTEIHHOY, «HEYAOBIECTBOPUTEIHHO.



Jluct BHeceHUs: M3MEHEHUH B pabouyto MporpamMmy JUCIHUILTAHBI

[Hata BHeceHus
W3MEHCHHH U
JIOTIOTHCHHUM.

Iloanucek BHeCIIETO
W3MCHCHHS

ConeprxaHre U3MEHCHHUH W JOTIOTHEHIH

Jara u Ne

POTOKOJIA
3aceaHus
kadeapbl

ITonnuce
3aB.

kaenpoit




