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AHHOTaUs

JucuunnuHa «MHKpOIpoleccopHasl TeXHHKa B MPUOOpax, CUCTEMaxX M KOMIUIEKCaX»
BXOJIMT B 00pa30oBaTeIbHYIO IPOrpaMMy BBICIIETO 00pa30BaHUs — MPOrpaMMy CIEIHATUTETA 10
HaIpaBJEHUIO MOATOTOBKK/ crienuadbHOCTH 24.05.06 «CucteMbl ympaBJieHHUs JIeTaTelIbHBIMU
anmapaTtamMu» HarpaBieHHOCTH «[Ipubopsl cucteM yrpaBjieHUsl JIETaTEIbHBIX amnmnapaToBy.
Hucnurmuna peanusyercs kadeapoid «Nel 1.

JlucuurinHa HareneHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CIICTYIOIINX KOMITETCHIUA:

I[IK-1 «CrnocoOeH KOOpPAMHHMPOBATH pa3pabOTKH JeTajeli W Y3JIOB IPUOOPOB
OPUEHTALINH, HABUTALIMK U CTAa0MIN3alIUU JICTATEIbHBIX alnapaToBy

[IK-7 «CrnocobeH mpenacTaBisTh pe3yJibTaThl HCCICAOBaHHN B (GOpPME OTYETOB,
pedeparoB, 0030pOB, MyOJIUKAIHIA, JOKIAIO0B U 3aIBOK Ha U300pETECHUS

Copep:xaHue AUCHUUIUIMHBI OXBATHIBAET KPYr BOIPOCOB, CBSA3AHHBIX C MPHOOPETEHUEM
TEOPETUYECKNX  3HAHUH M  TPAKTHYECKUX  HABHIKOB B 0O0JaCTHU  COBpPEMEHHOM
MUKPOIIPOIIECCOPHON TEXHUKHU U €€ IPUMEHEHHEM B MPUOOpax, CUCTeMax U KOMITJIEKCaX.

[IpenogaBanvie AUCHMIUIMHBI TPEIyCMATPUBACT CICAyIOMHEe (OPMBI OpraHU3aIHUN
yueOHOro  mpolecca:  JeKIuH, nabopartopuble  pabOTBl, MPAKTUYECKUE  3aHSITHS,
camocTosTeNbHas paboTa 00y4aroIerocs.

[IporpaMMo#i IHUCHUIUIMHBI TPEIYyCMOTPEHBI CIEAYIOUINE BHIbI KOHTPOJS: TEKYIIUN
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEKYTOUYHAS aTTeCTaIHs B (popMe dK3aMeHa.

OO0mias TpyAOEMKOCTh OCBOCHHUS TUCIUIUIMHBI COCTaBisgeT 4 3aueTHble eAuHMIbI, 144
yaca.

SI3pIK 00yUYeHUs O JUCHUILTUHE KPYCCKUIA.



1. TIlepedeHb MIAHUPYEMBIX PE3YITATOB OOYUCHHS 11O AUCIUTIIIIHE

1.1. Tlenu npenomaBaHus JUCITUTUTHHBI

Lenpto aucuumiuHbl «MUKpOIIpoOLIeCCOpHAs TEXHWKA B NpuOOpax,  CUCTEMaxX U
KOMIUIEKCax» SIBIsieTcs (POPMHpOBAHHE y CTYACHTOB KOMILUIEKCa HEOOXOAMMBIX 3HAHUI U
YMEHHIA B OOJACTH COBPEMEHHOW MHUKPOIPOIIECCOPHOW TEXHUKHM M €€ NPHUMCHCHUS B
npubopax, cucTeMax U KOMIUIEKCax.

JlocTrkeHre TOCTaBICHHON MU TUCIUIUIMHBI JOCTUTASTCS PEIICHUEM CIIETYIONTIX
OCHOBHBIX 33]1a4:

- U3YYCHHE CTYICHTAMHU CTPYKTYPBI U (DYHKIIUH 3JIEMEHTOB MUKPOIPOIIECCOPHBIX CHCTEM, a
UMEHHO MHKPOIICKTPOHHOW MaMsATH, LEHTPAIBLHOTO mpoleccopa (MUKpoMpolieccopa) u
OCHOBHBIX TIepU(PepUIECKUX YCTPOUCTB;

- ¢dopMupOBaHHE Yy CTYAEHTOB IMpeACTaBlIeHUIl 00 opraHuzauuu mporeayp o0paboTKu
maHHeix B MII, a wumeHHO cmocobax — amgpecanuu, (opmare W CHUCTEeME KOMAaH]I,
MOCJIEIOBATEILHOTO U NapajuiebHoro uHTepdeiica MII;

- U3YYCHHEC CTYICHTAMH CTPYKTYphl U (YHKIIHMI 3JIE€MEHTOB MHKPOKOHTPOJUIEPOB M psiaa
CXEMHBIX pPEIlIeHU Ha OCHOBE PACCMAaTPUBAEMOT0 B X0/I€ MPENOAaBaHusl MUKPOKOHTPOILIEPA.

- OCBOCHHE HAaBBHIKOB IPOTrPAMMHPOBAHMS MHKPOKOHTPOJUIEPOB TMPH  pa3padOTKe
u(GpoBHIX U U(POAHATIOTOBBIX KOMIOHEHT CUCTEM YIPAaBICHUS JIETaTeIbHBIMU anmnaparaMu u
HABUTAIIMOHHBIX KOMIUICKCOB.

1.2. JlucuumnuHa BXOOUT B  COCTaB  4acTd, (GOPMUPYEMOHl  y4yaCTHHKAMHU
00pa3oBaTeNbHBIX OTHOIICHUM, 00pa30BaTEIbHON MPOrpaMMBbI BBICIIETO 0Opa3oBaHUs (l1ajee —
OI1 BO).

1.3. TlepeuyeHb IUTAHUPYEMBIX PE3YJITATOB OOYUEHUS IO JUCHIUTUINHE, COOTHECCHHBIX C
IIaHupyeMbIMH pesynbratamu ocBoenust OI1 BO.

B pesynprare m3zydeHus AUCHUIUIMHBI OOYYaIOIIUNCS JTOJDKEH 00J1aaTh CIeAYIOIUMU
KOMIIETSHIMSIMU WM WX YacTaMu. KoMIeTeHIIMN U MHAWKATOPHI UX JOCTHXKEHUS TPUBEICHBI B
tabnuue 1.

Tabnuna 1 — [lepeuens KOMIETeHIINN U UHAUKATOPOB UX JTOCTHKEHUS

Kareropus (rpynna) Konn Koz v HanMeHoBaHNe HHINKATOPA JOCTHKEHUS
HalMEHOBaHUE
KOMIIETEHIINH KOMIIETEHIINH
KOMITIETEHINH
[IK-1.3.1 3HaTh OCHOBBI MPOEKTUPOBAHUS U
acueTa JIEMEHTOB U y3JI0B IPUOOPOB U CUCTEM
ITK-1 Cnocoben p Y pHoop
OpHUEHTAIINH, HAaBUTAlIUM U CTaOUIN3aluu
KOOpJAMHHUPOBATh
., | JeTaTeNbHBIX anmnapaToB
pa3paboTKu JeTanen
I1K-1.Y.1 ymeTh BBINOIHATH HEOOXOIUMBIE
U y3JI0B IpUOOpOB
[Tpodeccuonanbuble OPHEHTAIHI pacueTsl, CBA3aHHbIE C IPOEKTUPOBAHUEM
KOMIIETEHIINH HI;.BI/Il“aLII/II/I H’ 3JIEMEHTOB U Y3JI0B IPUOOPOB U CUCTEM
OpHUEHTAIINH, HAaBUTAIIUH U CTaOUITN3aluu
crabunuzanuu
JeTaTeNIbHBIX aIIapaToB
JIeTaTeNbHBIX
ALIADATOR [IK-1.B.1 BnageTs MeTOIMKAMU TPOEKTUPOBAHMS,
P B TOM YHCJIE C UCTOIb30BAHUEM KOMITBIOTEPHBIX
TEXHOJIOTHH
[TK-7 Cnocoben
[1IK-7.Y.1 ymeTb 0dopMIIATh MyOIMKALIMOHHBIE
NPECTaBIIATh
MaTepuasbl 1 HAyYHO-TEXHUYECKYIO
pe3yNbTaThl
. JOKYMEHTAIUIO, UCTI0Jb3ysl HOPMBI PYCCKOTO
HCCIJIEJOBaHN B
[Ipodeccuonanbubie SI3BIKA
dbopme 0TYETOB,
KOMIICTEHIIMU I1K-7.B.1 BiameTh HaBBIKAMH 00O0OIIEHNUS,
pedeparos, 0630poB,
. (hopMyIIHpOBaHUS U U3JIOKEHUS PE3YIbTATOB
myOTuKaIui,
Hay4YHO-HUCCIIEI0BATENIBCKUX U ONBITHO-
JIOKJIaJIOB U 3as1BOK
KOHCTPYKTOPCKHUX paboT
Ha U300peTeHUS




2. Mecro nucuurumHbl B cTpyktype Ol

Jucunmumna Oa3upyercs Ha 3HAHUAX, paHee MPHOOPETCHHBIX CTYACHTAMU NpPU H3yYCHUU
CIEYIOIIUX TUCHHUTUINH:

— OJIEeKTPOTEXHUKA;

— Hudopmaruka;

— @wusmka;

— CnenuanbHble ANEKTPUYECKUE MAILIUHBL,

— DIJIEKTPOHUKA;

— CXeMOTeXHHUKa MEKTPOHHBIX YCTPOICTB.
3HaHMs, TONYYEHHbIE NpU M3yYEHUM MaTepuaia J[JaHHOM JUCHMIUIMHBI, HMMEIOT Kak
CaMOCTOSITENIbHOE 3HAUCHUE, TaK ¥ UCIIONIB3YIOTCS IPU U3YYCHUU APYTHX AUCIUILINH:

— Hudpossie cuctemsl yrpasieHus;

— IlpoexTupoBanue MpUOOPOB U CHCTEM,

— OO0paboTka HaBUTALIMOHHON WH(pOPMAIIHH;

— MukpomMexaHHUECKUE HHEPLIUAIbHBIC YYBCTBUTEIHHBIC SJIEMEHTHI.

3. O0beM u TpyI0EeMKOCTb TUCIUTLIAHBI
Jlaraple 00 00mEeM oO0beMe TUCIUIUIMHBI, TPYJOSMKOCTH OTACIBHBIX BHJIOB yUeOHOU
paboThI 1O TUCIUILTHHE (M paclpeie]ieHue 3TOH TPYAOEMKOCTH IO CEMeCTpaMm) IPEeCTaBICHbI B
Tabauie 2.

Tabnuna 2 — O0beM U TPYAOEMKOCTh AUCIUIIITNHBI

TpynoeMkocTs Mo
Bun yuebnoii pabotbl Bcero ceMecTpam
No8
1 2 3
Oowan mpyooemKkocmp oucyunIuHbl, 4/ 144 4/ 144
3E/ (uac)
H3 nux uacoe npakmuueckoilt n0020moeKu 51 51
AyoumopHnuie 3anamus, BCEro vac. 85 85
B TOM YHCIIE:

nexiuu (JI), (dac) 34 34

npakTudeckue/cemunapckue 3anarus  (I13),

17 17

(gac)

nabopaTtopHbie padoTs (JIP), (uac) 34 34

KypcoBoii npoekT (padota) (KII, KP), (gac)

IK3aMeH, (Jac) 36 36
Camocmosmenvnas paboma, Bcero (dac) 23 23
Buo npomesxcymounoit ammecmayuu: 3auer,
mudd. 3auger, sx3amen (3auer, udd. 3aq, OK3. OK3.
DK3.%*%*)

Fx

IIpumedanue: xaHIUAATCKHI SK3aMeH

4. CoaeprkaHue TUCHUTUTHHBI
4.1. Pacnpenenenne TPyI0€MKOCTH JTUCIUTUIAHEI IO pa3/eiaM | BUAaM 3aHATHN.
Pa3nensl, TeMBl AUCHUTIIMHBI U MX TPYAOEMKOCTh MPUBEIEHBI B TaOIUIIE 3.
Tabnuma 3 — Pa3nensl, TEMbI TUCIUTUTNHBI U KX TPYJAOEMKOCTh

Paznensl, TeMbI JUCLIMIIINHBI Jlexmun 113 (C3) |JIP KII CPC
(uac) (uac) (uac) (uac) (uac)

Cemectp 8




Pasmenx 1. OOmme cBenenus o 8 5
MHUKPOTPOIIECCOPHBIX CUCTEMAX

Pazgen 2. MukpokoHTposuiepsl| 8 4 6
OCOOEHHOCTH CTPYKTYPBI U IPUMEHEHUS

Pazgen 3. Paspaborka mmdpoBbix| 9 10 10 6
npubopoB Ha OCHOBE
MUKPOKOHTPOJUICPOB

Paznen 4. Pa3zpabotka nudpossix| 9 7 20 6
npuOOpOB M CHUCTEM Ha  OCHOBE
MUKPOKOHTpOJLIEpa «Mumanzpy
1986BE93Y
Hroro B cemectpe: 34 17 34 23
Hroro: 34 17 34 0 23

[IpakTuueckass MOArOTOBKA  3aKJIIOYACTCS B HEMOCPEACTBEHHOM  BBITTOJIHCHHH
OoOy4JarloIMMUCS  OMNpENeJeHHBIX  TPYAOBBIX  (YHKIUH,  CBSI3aHHBIX ¢  Oy;yulei

po(heCcCHOHATBHOMN NEeATeIbHOCTBIO.

4.2. CopnepxaHue pa3/iejoB U TEM JIEKIIMOHHBIX 3aHSATHI.
Coneprxkanue pas3/iesIoB U TEM JICKIIMOHHBIX 3aHATHI MPUBEACHO B Ta0uIE 4.

Tabmuna 4 — Coneprkanue pasiesioB U TeM JICKIIMOHHBIX 3aHATHIMA

HOMep pasaciia Hazpanue u COACPIKAHUC Pa3aC/IOB U TEM JICKIITHOHHBIX 3aHATUM

Pasnien 1 Tema 1.1. CTpykTypa MEKpompoueccopa

Tema 1.2. ITamMATh MUKPOIIPOLIECCOPHOI CHCTEMBI
Tema 1.3. Cucrtema KoMaH MUKPOIIPOIIECCOPa

Tema 1.4. UnTepdeiic Mukpormporeccopa

Paspen 2 Tema 2.1. OCHOBHBIE CBEACHHS 0 MUKPOKOHTPOJIEPAX
Tema 2.2. Crpykrypa u mnapameTpbl MuKpokoHTposuiepa MK
AT89C2051
Tema 2.3. IlocnenoBarenbHbI 0OOMEH TaHHBIMU
Tema 2.4. Ilpumepbl CXEMHBIX PEIIEHUH C MCIOJIb30BAHUEM
MukpokoHTpoiepa AT 89C2051
Tema 2.5. OcHoBHBbIe cBeieHus 1o PIC MukpokoHTposuiepam

Pazpgen 3

Tema 3.1. Apxurektypa u (YHKIHOHAIBHBIE BO3MOXHOCTH
MHUKPOKOHTpPOJIJIEPA

Tema 3.2. IIporpammHo-annapaTHele CpPeICTBA MPOrPaMMHPOBAHUS
U OTJIAaJKU

Tema 3.3. ITopTe! dpOBOTO BBOAA-BHIBOIA.
Tema 3.4. YrpaBieHnue ycTpoicTBaMU UHIUKALIMU

Tema 3.5. [ITlogkimroyeHue  yCTpOWCTB  BBOJA  JUCKPETHOM
uHpopMaun

Tema 3.6. Cuctema npepbIiBaHHil MUKPOKOHTpPOJIIIEpA




Tema 3.8. nTerpupoBannbiii Moayns ALTI

Tema 3.7. MUaTerpupoBaHHbIE MOYJIM TAHMEPOB

Tema 3.10. MaterpupoBanusiii Mmoayas EEPROM

Tema 3.9. HHTerpupoBaHHBI MOAYJb TE€HEpaTopa TaKTOBBIX
HMITYJICOB

Tema 3.11. HTerprpoBaHHbIN MOYJIb alllIapaTHOTO YMHOXKHUTEIS
Tema 3.12. Unatepdeiic 1°C
Tema 3.13. Unrepdeiic SPI

Tema 3.14. uTerpupoBaHHbId MOAYJIb CUHXPOHHOW ACMHXPOHHOM
IIOCJIEI0OBATEILHOM IIE€pelay JaHHBIX
Tema 3.15. WuTerpupoBaHHBI MOAYNb T€HEpalldd CHUTHAIOB C
HIMPOTHO-UMIYJIBbCHON MOAYJISLUEH

Paznen 4

Tema 4.1.
MHUKPOKOHTPOJIIIEpA

ApxuTektypa

u @YHKHHOHaHBHbIe

Tema 4.3. ITopThl TUGPOBOro BBOAA-BHIBOIA

Tema 4.5. Cuctemusiii Taiimep SysTick

Tema 4.7. UnaTerpupoBannbiii Moayns ALTI

Tema 4.9. UnTerpupoBanubiii Moayns L{AII
Tema 4.10. MHTEerpupoBaHHBIi MOIYJIb CHUHXPOHHOW aCHHXPOHHOM
IIOCJIEI0BATEIbHOM NEpelay JAaHHBIX

Tema 4.6. InTerpupoBaHHble MOYJI TaliMEPOB

BO3MOXXHOCTH

Tema 4.2. IlporpamMmMHo-amnmapaTHble CpeACcTBa MPOrPaMMHUPOBAHUS
U OTJIAJIKK

Tema 4.4. Cuctema npepbIBaHUN U UCKITIOUEHUNH MUKPOKOHTPOJLIIEpA

Tema 4.8. UHrerpupoBaHHBIH MOAYJb T€HEpaTOpa TAKTOBBIX
MMITYJIbCOB

4.3. IlpakTtuyeckue (ceMUHAPCKUE) 3aHATUSL
TeMbl MpaKTHYECKUX 3aHATHIA U UX TPYAOEMKOCTh IPUBEICHBI B TAOIHIIE 5.

Ta6m/1ua 5— HpaKTI/I‘-ICCKI/IC 3aHATUSA U UX TPYAOCMKOCTD

W3 Hux Ne
Ne | Tewmsl npaktudeckux | @opmel npakTHdeckux | TpyaoeMKOCTb, |MPAaKTHYECKOM |paznena
n/m 3aHATUN 3aHATUN (uac) MOATOTOBKH, | AUCIUI
(uac) JIVHBI
Cemectp 8
1 | Apudmernueckue Pemenue 3anau 4 4 3
oTiepaIuu c
JTaHHBIMU B opmare
¢ (PMKCHPOBAHHOMN
TOYKOMN
2 Brraucienue Pemenue 3amag 4 4 3
byHKIUH s

apryMeHTa B




dbopmarte ¢
(buKCcupOBaHHOM
TOYKOMN

O06paboTtka MaccuBoB | Perienue 3agau
JTaHHBIX B (opmare ¢
(buKCcUpOBaHHOM

TOUKOU

Pacuér nepuona Pemenue 3anau
cpabaTbIBaHMS

Taiimepa

Pacuét ckopocTun Pentenue 3anau
nepeaadyud MOIyJst

aCHHXPOHHOﬁ CBA3HU

Bcero

17

4.4. JlabopatopHble 3aHATUS

Tembl 1aG0OpaTOPHBIX 3aHATUH U UX TPYIOEMKOCTh IPUBEACHBI B Ta0HIIE .

Tabnuna 6 — JIabopaTopHbIe 3aHATHS U UX TPYJO0EMKOCTb

Ne
/o

HaumenoBanue nabopatopHbix padboT

TpynoemMkocTsb,
(gac)

N3 Hux
MPAKTUYECKOU
MOATOTOBKH,
(dac)

Ne
paszaena
JUCILAIT

JINHBI

Cewmectp 8

O3HakoOMJIEHHE C
1986BE93Y

MUKPOKOHTPOJUIEPOM

4

2-4

[IporpamMmmupoBaHrie MUKpPOKOHTPOJLIIEPA
1986BE93Y misa ynpasneHus
MOJIYTIPOBOTHUKOBBIMH UHIUKATOPaMU

2-4

[TporpamMupoBaHre MUKPOKOHTpOJLIEpa
1986BE93Y s nuckpeTHOro BBOAA
uHpOpMaLuu

24

Uccnenoanue momymst AL
MUKpOKOHTpoJuiepa 1986BE93Y

2-4

Uccnenosanue moayins [TATL
MUKpOKOHTpoJuiepa 1986BE93Y

2-4

HccrenoBanme CHCTEMHOTO TaiiMeap
SysTick mukpokonTpoutepa 1986BE93Y

2-4

HudpoBoii a51eKTpUYeCcKHii TEPMOMETP

24

L2
Uccnenoanue natepdeiica 1°C

2-4

3a4yeTHOEC 3aHATHE

14

Bcero

34




4.5. KypcoBoe nmpoeKTHpOBaHKEe/ BHITIOIHEHUE KypCOBOU PabOTHI
Y4eOHBIM IIJIAHOM HE TIPEAYCMOTPEHO

4.6. CamocrodrenbHas paboTa 00yJarouIxcs
Bunel camocTosiTennbHOM paboThI U €€ TPYAOSMKOCTh ITPUBEICHBI B TAOIHUIIE 7.

Tabmuua 7 — Bugsl caMocTosTeNbHON PabOTHI M €€ TPYIOEMKOCTb

. Bcero, | Cemectp 6,
Bun camocrosiTensHO#M paboThI
qac qac
1 2 3
H3ydeHne TeopeTHuecKoro MmaTepuania 11 11
nucuuruael (TO)
KypcoBoe npoextuposanue (KII, KP)
Pacuerno-rpadpuueckue 3ananus (PI'3)
Brimonaenue pedepara (P)
[ToaroroBka K TEKyIeMy KOHTPOJIIO 4 4
ycneBaemoctu (TKVY)
Jomamnee 3amganue (/13)
KonTponbubie paboTel 3a04HNKOB (KP3)
IToaroroBka K MpoOMeEXyTOUHOU 8 8
atrecrauuu (I1A)
Bcero: 23 23

5. [lepedyenn yueOHO-METOIUYECKOTO 00ECTICUCHUS
JUIS CAMOCTOSITENIbHON paboThl 00yUaroImuXxcs Mo JUCUUIUIHHE (MOJTYJIIO)
Y4eOHO-MeTOAMYECKHE MaTepHUalbl Il CaMOCTOSITENIbHOM padoThl 00yJaromMXcsl yKa3aHbl B
. 7-11.

6. IlepeueHb MeYaTHBIX U ATEKTPOHHBIX YUEOHBIX U3AAHUMN
[lepedyeHb neUaTHBIX U DJIEKTPOHHBIX YYeOHBIX M3/IaHUH MPUBEIEH B TaOIUIE 8.
Tabnuua 8— [lepeyeHp Me4YaTHBIX U AJIEKTPOHHBIX YUEOHBIX M31aHUMN

Komiuectso 3k3eMInIsipoB B

Hlncp/ bubnuorpaduueckas ccpiika Oubmorexe

URL anpec (KpoMe 2I1eKTPOHHBIX
HK3EMILISIPOB)
621.38 DNEeKTPOHUKA U MUKPOIIPOLIECCOpHAast 15
245 texHuka. C. I'. I'puropesn u np. ; pen. B. 1.
JlaunH / yueOnuk. - PoctoB H//] : DeHukc,
2007. - 568 c.
004.3(075) OCHOBBI MUKPOTIPOILIECCOPHON TEXHUKU 60
H 42 [Tekcr] : yaeOHOe mocobue / I1. H. Henenwun.

- CIIG. : U3n-Bo I'VAIL, 2013. - 63 c.

boriko B.1. CxeMOTEXHUKA IEKTPOHHBIX
cucteM/ MUKpOIIPOIIECCOPHI U
MukpokoHTposuiepsl.. CI16: BXB-IletepOypr,




2004. 464c
booksee.org>bhook/764521

benos A.B. KonctpyupoBanue ycTpoicTB Ha
MukKpokoHtposuiepax. CII6.: Hayka u
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7. IlepeyeHb MEKTPOHHBIX 0OPa30BaATEIbHBIX PECYPCOB
nH(}OPMaLMOHHO-TEIIEKOMMYHUKAIIMOHHOH cetu «IHTepHeT»
Ilepeuenn AIIEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB UH(POPMAIMOHHO-
TEIeKOMMYHUKAaMOHHON ceTu «MHTepHeT», HEOOXOOUMBIX MJii OCBOCHHUS JTUCIUILIAHBI
npuBezieH B Tabnuue 9.

Tabmuua 9 — IlepedyeHb 3JIEKTPOHHBIX O0pa30BaTEIbHBIX PECYpPCcOB HH(POPMALUOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTn «HTepHEeT»
URL anpec HaumeHnoBanue

www.microchip.com/wwwpr | Texauueckoe onucanue Mukpokontposuiepa PIC18F4520
oducts/en/DeviceDoc/39631 | mpousBoactBa dpupmsr Microchip
E.pdf

milandr.ru/uploads/Products/ | Crenudukaiust Ha Mukpokontposuiep 1986BE93Y
product 80/1986BE9X.pdf npou3BojicTBa 3AO «ITKK «Mwutanap»

8. IlepedeHb MHPOPMAITMOHHBIX TEXHOJIOTUI
8.1. [lepevueHp MPOrpaMMHOTO OOECIICUCHHSI, HCIIOJIB3YeMOTO TIPH OCYIIECTBICHUH
00pa30BaTeNbHOTO Mpoliecca Mo TUCIUTUINHE.
[TepeueHs UCTIOIB3YEeMOT0 TPOTPAMMHOTO OOECTICUeHHs TTpeIcTaBicH B Tadsmie 10.

Tabmuua 10— IlepedyeHb nporpaMMHOro o0ecreyeH s

Ne m/m HanmeHnoBanue

He npenycmorpeno

8.2. Ilepeuenn MH()OPMALIMOHHO-CITPABOYHBIX CHCTEM, UCTIONB3YEMBIX npu
OCYIIECTBIICHUU 00pa30BaTEIHLHOTO MPoIlecca 1Mo JUCIHILTHHE

[lepeuenr uCHONMB3yeMBIX HHPOPMAIIMOHHO-CIIPABOYHBIX CHCTEM TMPEJICTaBICH B
Tabauie 11.

Tabmuua 11— Ilepeyenb HHPOPMALMOHHO-CIIPABOYHBIX CUCTEM

Ne i/ HanmeHnoBanue

He npenycmorpeno

9. MarepuanpHO-TeXHHYECKas Oa3a
CoctaB MaTepHambHO-TEXHHUYECKOH 0a3bl, HEOOXOAUMOW JJs  OCYIIECTBIICHUS
00pa30BaTeILHOTO MpoIiecca Mo TUCITUTUIHHE, TIPECTaBICH B TabmuIel 2.

Tabnuna 12 — CoctaB MaTeprallbHO-TEXHIUYECKON 6a3bl

Ne HaumeHoBaHMe coCTaBHON 4acTu Howmep aynutopun
n/m MaTepUaIbHO-TEXHUUECKOH 0a3bl (pu HEOOXOMMOCTH)

1 JlexOHHAS ayUTOPHUS



http://booksee.org/book/764521
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2 MynbsTUMeauiiHas JIEKIUOHHAS ay IUTOPHUS

3 | Cnenuanu3upoBaHHas 1abOpaTopust

10. Onenounsie cpeacTBa AJIs MPOBEICHHS IPOMEKYTOUHOM aTTeCTaI[H
10.1. CocTaB OLIEHOYHBIX CPEACTBAIS IMPOBEACHUS HNPOMEXKYTOUYHOH aTTECTALUH
00yJaromuxcst Mo JUCUUIUIMHE puBeAeH B Tabmuue 13.
Ta6muma 13 — CocTaB OLEHOUHBIX CPEACTB JUISl IPOBEJCHUS IPOMEKYTOYHOM aTTeCTalluH

By npomexxyTo4HON aTTecTanuu [TepedyeHb OIICHOUHBIX CPEACTB

OK3aMeH Crrcok BONpOCOB K 3K3aMEHY;
DK3aMeHaIIOHHbIE OUJIETHI;

10.2. B kayectBe KpUTEpUEB OICHKH YpOBHSA CHOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJaroUMMHCs MPUMEHseTCsl 5-0ajuipHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIUM, KOTopas npuBeaeHa B Tabnuie 14. B Teyenune cemecTpa MOXKET UCIOJIb30BATHCS
100-0annpHast ~ mKajga ~ MOAYJBHO-PEHTHMHIOBOM  CHUCTEMbl  YHHUBEpPCUTETa,  IIpaBUIa
UCIIOJIb30BaHUsl KOTOPOW, YCTaHOBJIEHBI COOTBETCTBYIOLIUM JIOKQJIbHBIM HOPMAaTUBHBIM aKTOM
I'VAIL
Tabmmna 14 —Kpurepuu onieHKH ypoBHS chOPMHUPOBAHHOCTH KOMIETEHITHH

OrieHKa KOMITETEHITUN

XapakreprucTika chopMUPOBAHHBIX KOMIIETCHITHN
5-0ayuipHad mIKaia PaKTep (bopvmp

— oOyyaromuiicss TIyOOKO H BCECTOPOHHE YCBOWJI IPOTPAMMHBII
MaTtepua;

— YBEPEHHO, JJOTUYHO, MTOCJIEI0BATEIbHO U TPAMOTHO €r0 U3JIaraeT;

— OMUPAsICh HA 3HAHMS OCHOBHOM W JIONOJHUTENIBHOW JIUTEpaTypHl,
TECHO MPUBS3BIBAET YCBOCHHBIE HAYYHBIC TIOJIOKEHUS C MIPAKTUUECKON
JIeSATETLHOCTBIO HAIIPABJICHUS;

— yMeJno 000CHOBBIBAET U apIYMEHTUPYET BBIJIBUTAEMBIE UM UJIEH;

— JIeJIaeT BBIBOABLI M 00OOIICHHS;

— CBOOOJTHO BJIQJICET CUCTEMOM CIICIMAIM3UPOBAHHBIX TTOHSITHIA.

«OTIIMYHO»
(Ga4YTCHO»

— o0yyJaronuics TBEpI0 YCBOMII MPOTPAMMHBIN MaTepuai, TpaMOTHO U
M0 CYLIECTBY M3JaraeT ero, ONUpasCh Ha 3HAHUS OCHOBHOM
JIUTEpaTypHl;

— HE JIOMYCKAeT CYIIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIE 3HAHUS C MPAKTHUYECKOW J1€ATEIbHOCTHIO
HallpaBJICHUS;

— apryMEHTUPYET Hay4YHbIE MTOJ0KEHNUS;

— JIeJIaeT BBIBOALI B 000OIICHHS;

— BIIAJICET CHCTEMOM CIICIIMATM3UPOBAHHBIX TTOHITHH.

«XOPOIIIO)»
«3aYTCHO»

— o0yyJaromuiicss YCBOMJI TOJBKO OCHOBHOW MPOTpaMMHBIN MaTepuan,
M0 CYIIECTBY H3JIaraeT €ro, ONMHpascCh Ha 3HAHUSA TOJHBKO OCHOBHOM
JTUTEPaTyPHI,

— JIOMYCKaeT HEeCYIIECTBEHHBIE OMMOKH U HETOYHOCTH;

— UCIIBITHIBAET 3aTPYAHEHUsT B MPAKTUYECKOM NPUMEHEHUM 3HAHUN
HaIlpaBJICHUS;

— cJ1ab0 apryMEeHTHPYET HayuHbIe MTOJI0KEHHUS,

— 3aTpynHsieTcst B GOPMYJIUPOBAHUHU BBHIBOJOB U 000OIICHUH;

— YaCTUYHO BJIAJEET CUCTEMON CIIEMAIM3UPOBAHHBIX MOHSITHIA.

«YOOBJICTBOPUTCIIEHO»
Ga4uTCHO»

—O6y‘l8.10H.IHﬁCSI HC YCBOUII 3HAYUTEIILHOM 4YacTHu nporpaMmMHOTIO

«HEYJIOBIETBOPUTENbHO) | MATCpHaIa,
«HE 3AUTCHOY — JIOMyCKAeT  CYyIIECTBEHHBIE  OMMOKM M  HETOYHOCTH  IIpH

paccMOTpeHHH pobJIeM B KOHKPETHOM HallpaBlICHUH;




Or11eHKa KOMITETEHITUHN

5-0aiubHas mKana

XapaxrepucTrka chopMUPOBAHHBIX KOMIIETEHIUI

— HE MOXET apryMEHTHPOBATh HAYYHBIC MTOJIOKCHHS,
— He (OpMYTUPYET BBIBOJOB M 0000IIEHUH.

— UCIIBITBIBACT TPYJAHOCTU B IPAKTUYECKOM IIPUMEHEHHUH 3HAHUM;

10.3. TunoBble KOHTPOJIbHBIC 33aHUS WK HHBIE MAaTEPUAIIBI.
Bormpocs! (3agaun) nmst s5Kx3ameHa npeicTaBiieHbl B Tadnuie 15.

Tab6muia 15 — Borpocs! (3agaun) 115 2K3aMeHa

Ne [Tepedyens BonmpocoB (3a1a4) 11 IK3aMeHa Kox

/o p p Aat) A WHIUKAaTOpa
1.CtpyxtypHas cxema MII cucrempl 1 Ha3HAYEHHE €€ JIEMEHTOB: [IK-1.3.1
2. Buyrpennssa crpykrypa MII u Ha3HaueHue ee 2JIEMEHTOB I[IK-1.V.1
3. [Mopsimok pa6otel MIT: ctaguu BeIOOpKH/BBITIONHEHHUS. CTIOCOOBI IIK-1.B.1
anpecanuu MIL. IIK-7.V.1
4. DHEepProHe3aBUCUMAs MaMSTh, CIIOCOOBI peali3aIiH [IK-7.B.1

5. ®JIDII IT3Y cnocob mporpamMmmupoBanus, cxema (opranuzanus) GOJIDI
[13V.

6. DHeprozaBucumMas namsath (O3Y, ee BUIBI U CXEMBI sTUEeK

7. Cratnueckue u auHamudeckue O3V, matpuia O3Y,

8. Bunbt O3Y wucnonszyemsie B MII cucremax.

9. Komanp! 00pabOTKH TaHHBIX: MIEPECHIIKN/3arpy3KH TaHHBIX,
apu(pMeTHYeCKre | JOIMYECKUEe KOMaH/Ibl.

10. ®opmar komana. Komanas! nepexosa ,ux Buasl. Koman el BbI30Ba
MIOANIPOTPAMM, UX BHJIBI.

11. Crex Mukpormnporieccopa, KOMaH/bl paboT CO CTEKOM.

12. UnTepdetic ¢ O3Y u [13Y: mpuMep cXeMHOT0 pereHHms.

13. Opranusanus BBO/1a/BBIBO/IA.

14.ITapannensHblit HHTEpdEiic

15. OcuoBHble cBefieHus: 0 MK kak cucTeMbl HA  OJTHOM KpHUCTAJLJIE.

16. Ctpykrypa u napamerpsl MukpokonTposuiepa MK AT89C2051

17. Onementsl ctpykrypHoi cxembl MK AT89C2051, mapameTpbl

18. TlocnenoBaTenbHbIi 0OMeH qaHHBIMU: IHHA [2C, ee mpOTOKOI, CXeMHOE
pelieHue

20. Cxemsl ynpaBieHMs IMHAMUYECKOW NHIANKAIMEN Ha CBETOINO/AAX,

21. Cxema ynpaBieHus )KUJIKOKpUCTAIIMYecKuM Moaysiem MT-10T7-7
22. Cxema ynpaBJiieHUs! UCTIOJHUTEIbHBIM YCTPOMCTBOM Ha OCHOBE
CUMHCTODA,

23. IIupo-aHaaoroBoro npeodpa3zoBaTeIn U CUCTEMBI BBOJA AHATIOTOBBIX
JAaHHBIX

24. Apxutektypa. Cuctema komanj. Unrtepgeiic Mukpokontposiepa PIC
16C84.

25. Xapakrepuctuku MK na npumepe MK PIC 18F458, PIC 16C84.

26. aTerpupOBaHHBIN AIIEKTPOHHBIN MOIYIH TIOCIIEIOBATEIIEHOM
cuHxpoHHOH cBs1i3u MSSP Mukpokontposiepa PIC18F4520. Peanusanus
untepdeiica nocnenosarensHoi cBsa3u SPI (Serial Peripheral Interface).
27. InTerpupoBaHHBIN AJIEKTPOHHBII MOYJb MOCIIEOBATEILHOM
cuHxpoHHoi cBsizu MSSP mukpokontposiepa PIC18F4520. Peanu3zamnus
unTepdeiica nocienosarenbroit cBs3u 12C (Inter-Integrated Circuit).

28. laTerpupoBaHHbBIN AJIEKTPOHHBIN MOIYJIb ITOCIEA0BATEIbHON
CUHXPOHHOH acMHXpoHHOMU nepenaun faHHblx EUSART




mukpokonTposiepa PIC18F4520. Peanuzanus natepdeiicon
rmocienoBarenbHon cBa3u RS232, RS485 m RS422.

29. DNEeKTpUYECKU CTUPAEMOE IPOrpaMMUPYEMOE ITOCTOSHHOE
3anomuHaromiee ycrpoiictBo EEPROM mukpoxontposuiepa PIC18F4520.
Opranusanus onepanuii 3alMcy U YTEHHS JTaHHbIX.

31. UnTerpupoBaHHbIi 31eKTPOHHBIN Motyab ATl MUKpOKOHTpOIIEpa
PIC18F4520.

32. ApXUTEKTypa U OCHOBHBIE TEXHUUECKUE XapaKTEPUCTUKU
MUKpOKOHTposuiepa «Musnanap» 1986BE93

33. O6paboTKa nMpepbIBaHUN M UCKIIOYEHUI B MUKPOKOHTPOJLIEpE
«Munangp» 1986BE93

34. Monynu TaiitMepoB MUKpOKOHTpoiuiepa «Mumanap» 1986BE93

36. ITopThl BBOZA-BBIBOIa MUKPOKOHTpOLIepa «Mumnauap» 1986BE93
37. Cucremnsriii Taitmep SysTick MukpokoHTposuiepa « Mumanap»
1986BE93

38. brok ympaBieHusi TAKTOBOM 4acTOTOM MUKPOKOHTpoJuiepa «Mumanap»
1986BE93

39. UnTerpupoBanusiii Moaynb AL mukpokonTpoiepa « Mumanap»
1986BE93

40. UnterpupoBanusbiii Moxynb LIAIT mukpokoHnTposuiepa «Mutanapy
1986BE93

Bormpocsr (3amaun) nis 3avera / qudd. 3auera npeacTaBieHsl B Tadauie 16.
Tabmuna 16 — Bonpocs! (3agaun) nis 3adera / qudd. 3adera

Ne /1t

Kon

Ilepeuyens BonpocoB (3aga4) i 3auera / nudd. 3agera
p P (sana) 1 D WHJUKATOpa

Y4eOHbIM NJIAHOM HE IPEAYCMOTPEHO

[lepeuenr TeM [N KypCOBOTO MPOEKTHPOBAHUS/BBIIIONHEHUS KYpCOBOW pabOTHI
MpeICTaBICHBI B Tabwmie 17.
Tabnuna 17 — Ilepeyers TeM uIsi KypcOBOTO POEKTUPOBAHMSI/BBITIOIHEHUS KYPCOBOM pabOTHI

[TpuMepHBIii TepeueHb TeM ISl KypCOBOTO MTPOEKTHUPOBAHUS/BBINIOIHEHUS

Ne n/nn .
KypCOBOH paboThI
Y4eOHBIM MJIaHOM HE PEIYyCMOTPEHO
BOHpOCBI AJi1 IMPOBEACHHUA HpOMe)KYTO'-IHOI\/’I arreécrauiin B BHAC TCECTUPOBAHUA

npeJIcTaBIeHbI B Ta0nuie 18.

Tabnuna 18 — [IpumepHbIii epeueHb BOIIPOCOB JJIsi TECTOB

Ne /1t

Kon

IIpuMepHBIii epedeHps BOIIPOCOB ISl TECTOB
WHJIKaTOpa

He npenycmorpeno

[lepeueHb TeM KOHTPOJBHBIX PabOT MO MUCHUIUIMHE OOYYAIOIUXCS 3a09HON (hOPMBI
00y4YeHusI, IpeJICTaBICHbI B Ta0mie 19.

Tabmuua 19 — IlepeueHb KOHTPOJIBHBIX paboOT

Ne i/t

IlepeueHb KOHTPOJIBHBIX PabOT

He npenycmorpeno




10.4. MeTtoauveckre  MaTepUaibl,  ONPEACNSIONME  TPOLEAYPHl  OICHUBAHUS
MHAUKATOPOB, XapaKTEpU3YIOUIMX dTanbl (OPMUPOBAHUS KOMIIETEHLUH, COJIEp)Karcsi B
JOKaJbHBIX HOpPMATUBHBIX akTax [ YAIl, periaMeHTHpyIOUIUX TOPSJIOK U MPOLEAYPY
MPOBEJICHUS TEKYIIEr0 KOHTPOJIS yCIIEBAEMOCTH U MPOMEXKYTOUHOM aTTecTali 00yJaronmuxcs
I'VAIL

11. Metoau4ueckue yKazaHus Ui 00YJarOIIUXCS IO OCBOSHUIO JUCIIUILTAHBI

11.1. Meroauueckue ykazaHus A7 OOy4arOIIUXCS 10 OCBOCHHIO JIEKIIMOHHOTO
MaTepuana

OcCHOBHOE Ha3HAYCHME JICKIIMOHHOIO MaTepuana — JIOTMYECKH CTPOHMHOE, CUCTEMHOE,
riyOOKoe U sICHOE H3JI0KeHHe ydeOHoro marepuana. Ha3HaueHue COBpEeMEHHOH JieKLHMU B
paMKax IUCIMIUIMHBI HE B TOM, YTOOBI MOJYYUTHh BCIO MH(POPMAILHUIO 1O TEME, a B OCBOCHUU
(GyHAaMEHTaIbHBIX MpoOJEeM JUCHMIUIMHBI, METOJOB HAy4yHOrO I103HaHMs, HOBEWIIMX
JOCTHKEHUIN HaydyHOW MbIcau. B yueOHOM mporecce JeKIusl BBIIOJIHAET METOAO0JIOIHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIMU. JIeKIUs packpbIBaeT NOHATUIHBIN anmapar
KOHKPETHOW 0o0ylacTH 3HaHuUs, €€ MpoOJeMbl, AAaeT LEIbHOE NPEACTaBICHUE O AUCLUILIMHE,
IIOKa3bIBAET B3aUMOCBS3b C IPYTUMU JUCLUIIIIMHAMM.

[InaHupyemMble pe3yibTaThl IPU OCBOEHUU 00YYaIOUIMMUCH JIEKIIMOHHOTO MaTepuara;

— TIOJYyYEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBSA3aHHBIX 3HAaHUN, YpPOBEHb
KOTOPBIX OIPEAEIAETCS LEJIEBOM YCTAHOBKON K KaKJJOM KOHKPETHOU TEME;

— IIOJIy4€HHE OIIbITa TBOPYECKOH padOThI COBMECTHO € IPENOJABATEIEM;

— pa3BuTHEe NPOPECCHOHATBHO-/IENOBBIX  KauyecTB, JIIOOBM K TNpeAMETy H
CaMOCTOSITEJIBHOTO TBOPYECKOI'O MBIILITICHHUS.

— MOSABJIECHUE HEOOXOJMMOTro MHTEpeca, HEOOXOANMOTro JUIsl CAaMOCTOATENILHOM padoThI;

— IIOJIy4YEHUE 3HAHUM O COBPEMEHHOM YPOBHE pa3BUTUS HAYKM W TEXHUKHM U O
MIPOTHO3€ UX Pa3BUTHSI HA ONMKaiine rofbl;

— HayyuTbCsl METOAUYEcCKH oOpabaTbiBaTh MaTepuan (BBIACIATH TJIaBHBIE MBICIH U
MOJIOKEHUS, MPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh HUX B  Pa3jIM4YHBIX
bopMynupoBKax);

— TOJIyueHHE TOYHOI'O IOHUMaHUs BCEX HEOOXOAMMBIX TEPMUHOB U TOHATHH.

JlekuMOHHBI MaTepuag MOJKET CONPOBOXKIATHCS JAEMOHCTpallMed ClIalIoB U
UCIIOJIb30BAaHUEM pa3aTOYHOrO0 MaTepuaia IpH MPOBEIEHUU KOPOTKHX JHUCKYCCHUIl 00
0COOEHHOCTSX MPUMEHEHHUS OTJENIbHBIX TEMATHK MO JUCLUIUIMHE.

CrpyKkTypa npe1ocTaBiIeHUs JIEKIHOHHOTO MaTepuaIa;

— - BBOJHAs 4acCThb — [10Ka3bIBAET MIEPEYECHb PACCMATPUBAEMBIX B JIEKIIUU BOIIPOCOB, UX
AKTyaJIbHOCTb JUIsl IPAKTUKH TPUOOPOCTPOEHHUS, CBS3b JIEKIIMOHHOTO MaTepHana C
IPEIBIAYIINM U TIOCIENYIOUIMM MaTeprallaMu; AA€TCsl IEPEUEHb OCHOBHON U
JIOTIOJIHUTEILHOM JINTEpATyphl 0 TEME, BKIIFOYAsl pYKOBOSAIINE TOKYMEHTBHI;

— - OCHOBHAsl 4aCTh — IIOCJIEA0BATENBHO NIOKA3bIBAIOTCSI BBIHOCUMBIE BOIIPOCHI, PACKPBIBAKOTCS
TEOpPEeTUYECKHE MOJI0KEHHUS; TOKAa3bIBAIOTCSI OCHOBHBIE PacyeTHbIE (POPMYJIbI;

— - UTOTOBAs 4acTh — MOABOJIATCS UTOTH 3aHATHS, aKTYaIU3UPYIOTCS Hanboiee BaXKHbIe
BOIPOCHI; OMpEIeNAeTcsl TeMaThKa OyIyIIuX NPaKTUYECKUX 3aHATHI 10 TeMe; qaércs
3a/laHue Ha CaMOCTOSITENBHYIO TOATOTOBKY; IPOM3BOJSATCS OTBETHI HA BOIPOCHI.

11.2. Metoauueckue ykazaHUs Uisi OOydaroluXcs MO Y4YacTHIO B CEMHHapax (eciu
npeoyCMOmMpPeHo Y4eOHbIM NAAHOM NO OAHHOU OUCYUNIUHE)

11.3. Meroaudueckue ykazaHus sl OOyYaroIIUXCS 10 MPOXOXKICHHIO MPAKTHIECKUX
3aHSITHH (eciu nPpedyCMOmpeHo y4eOHbIM NIAHOM NO OAHHOU OUCYUNTUHE)



11.4. Meroauueckue ykazaHusi A OOYyYaloIIUXCS MO BBIIOJIHEHUIO J1a00PaTOPHBIX
paboT (ecau npedycmompero yueOHbiM NAAHOM N0 OAHHOU OUCYUNTIUHE)

B xozme BeImOMHEHHS J1a0OpPaTOPHBIX paboT OOy4aromMHCS [OJDKEH YIrIyOuTh U
3aKpeNUTh 3HAHMS, NMPAKTHUYECKUE HABBIKHM, OBJA/ETh COBPEMEHHOH METOAMKOW M TEXHHKOU
OKCIIEPUMEHTAa B COOTBETCTBHUH C KBAJTU(HUKAIIMOHHONH XapaKTEPUCTHUKOW OO0YyJaromerocs.
Beinosnnenue 1abopaTopHbIX pabOT COCTOMT M3 SKCIEPUMEHTAIbHO-IIPAKTUYECKOM, pacyeTHo-
AQHAJIMTUYECKON YaCTeH U KOHTPOJIBHBIX MEPOIIPUATUI.

BeinonHenue 51abopatopHbIX paboT 0O0ydyaromMMCs SIBJISIETCS HEOThEMJIEMOH 4YacThIO
U3yYeHHs] JTUCHMIUIMHBI, OIpenensieMoil ydeOHbIM IUIAaHOM, M OTHOCHUTCS K CpEICTBaM,
o0ecreunBaroIUM pelIeHUe CIIeyOIUX OCHOBHBIX 33/1a4 00y4aroIerocs:

— T[pHOOpeTeHHEe HAaBBIKOB HCCIEIOBaHHUS IMPOIECCOB, SBICHUH U  OOBEKTOB,
U3y4aeMbIX B PAMKAX JaHHOW JUCLUILINHBI;

— 3aKpeIUIeHHE, pa3BUTHE U JICTATU3alUs TEOPETHUYSCKUX 3HAHUHM, MOJYyYCHHBIX Ha
JCKITHSIX;

— IoJIyuyeHHe HOBOM MH(OpMAIMH 10 N3y4aeMOH IUCHUIIMHE;

— T[pHOOpeTeHHe  HABBIKOB  CAMOCTOSITEIbHOM  paboThl ¢ J1abOpaTOpHBIM
o0opysoBaHHEM U pUOOpamHu.

3ajanue ¥ TpeOOBaHUs K MPOBEJICHUIO JJaO0PAaTOPHBIX PaboT

JlaGopaTopHbIe 3aHATHS HAIPaBJICHHI Ha (POPMUPOBAHKE Y CTYIEHTOB MPOPECCHOHATBHBIX
U NPaKTHYECKUX YMEHHMH, HEOOXOIUMBIX AJIS M3YYEHUs IMOCIEAYIOIIHUX Y4eOHbIX AMCLUIUINH:
BBIIIOJHATh ~ ONPEJCJIEHHbIE  JEWCTBUS, ONEpaluM, HEOOXOAMMBIE B  IOCIEAYIOLIEH
npodeCcCHOHATIBHON JIEATENIbHOCTH (B Ipolecce y4eOHOH M INpPOU3BOJACTBEHHOM IPAKTHUKH,
HAIMCaHUs BBITYCKHON KBaJTHM(HUKAIIMOHHON paboThl). Hapsmy ¢ dopmupoBanueM yMmMeHUH U
HaBBIKOB B IIpoLiecce JJaOOPaTOPHBIX 3aHATUN 00001Ial0TCs, CUCTEMATU3UPYIOTCS, YIITYOISIOTCS
U KOHKPETH3UPYIOTCS TEOpPETHYECKHE 3HaHMs, BbIpaOaThIBaeTcs CIOCOOHOCTb M TOTOBHOCTH
MCIIOJIb30BaTh TEOPETUYECKHUE 3HAHUS Ha IPAKTUKE, PA3BUBAKOTCS MHTEIUIEKTYaJIbHbIE YMEHHUS.
ITpu BBIOOpE copepxkaHUs U 00beMa J1abOPATOPHBIX 3aHATUH ClEAYeT UCXOAUTh U3 CIOXKHOCTU
y4yeOHOro MaTepuana JUlsl YCBOGHMS, U3 BHYTPHUIIPEIMETHBIX M MEXIIPEIMETHBIX CBs3€H, U3
3HAUMMOCTH M3y4YaeMbIX TEOPETHUECKHUX IMOJIOKEHUH [UIsl MpeAcToslel npodeccuoHaabHOU
JeSITebHOCTH, U3 TOr0, KAKOE MECTO 3aHMMAaeT KOHKpeTHasi paboTa B nporiecce GOopMHUPOBAHUS
LEJIOCTHOTO MPEICTABICHUS O COJAEPKAaHUU YUeOHOM TUCIUIIINHBI.

Marepuai, BBIHOCHUMBIIl Ha J1abOpaTOpHbIE 3aHATHS JOJKEH:

- COJIep)KaTb COBPEMEHHBIE JOCTH)KEHUS HAyKM W TEXHHUKM B O00JIaCTH H3ydyaeMoi
JUCLIUIINHBL,

- OBITh MAaKCHUMaJIbHO NpUONMKEH K pealbHON NpoecCHOHAIbHONU JesTeIbHOCTH
BBIITYCKHHKA;

- OomMparbCsi HA 3HAHUS M YMEHHS YxXe c(OopMHpOBaHHBIE Yy CTYJIEHTOB Ha
NPEIIECTBYIONIMX 3aHATHAX MO JAaHHOM MM oOecreyMBaIoONe NUCIUILIMHE, MO KUBATh
CBSI3b TEOPETUYECKOTO U MPAKTUYECKOT0 00YUEHNUS;

- CTUMYJIMPOBATh UHTEPEC K U3YUYEHUIO TUCLUILINHBL,

- OIUPATHCS HA OPTaHU30BAaHHYIO CAMOCTOATEIbHYIO pabOTy CTYIEHTOB.

[Ipu moaroroBke K Ja0OpPaTOpHBIM paboTaM OOYyYarOIUMCS HEOO0XOAUMO H3YYHUTh
OCHOBHYIO JIUTEPATypPy, O3HAKOMHUTBHCS C JOMOJHHUTEIBHOM nuTepaTypoil. IIpum sToM ydecThb
pPEKOMEHIallMU TpernojaaBatesis U TpeOoBaHUs y4yeOHOHM mporpamMmbl. B Xoge moAroToBku K
nabopaTOpHBIM paboTaM HEOOXOJUMO OCBOWTH OCHOBHBIE TOHSTHS W METOJUKH pacdera
MIOKa3aTesel, OTBETUTh HA KOHTPOJIBHBIE BOIIPOCHI.

Crtpykrypa u hopMa oTyeTa 0 1abopaTopHOM paboTe
Otyer o maboparopHOi paboTe MOMKEH BKIOYaTh B C€0s: TUTYJIBHBIA JIHCT,
GOpMYITUPOBKY 3aqaHUs, TEOPETHUYECKHE TOJIOKEHUS, HCIIONb3yeMble TMPH BBINOJHECHUH




n1abopaTopHOil paboThI, ONMKCaHKE MPOIecca BHITOTHEHUS J1a00paTOpHOM pabOThI, MOJTYYEHHBIE
PE3YJIBTAaThl ¥ BEIBOMBI.

TpeboBanus k ohopMIEHUIO OTYETAa O JJAOOpPaTOPHOU paboTe

[To xaxmoit abopaTopHOl pabOTE BBHIMONTHICTCS OTACIBHBIM OTYET. TUTYIBHBIA JHCT
obopmiIieTcsT B COOTBETCTBHHU C I1absoHOM (0OpasioMm) mnpuBeAeHHBIM Ha caiite ['VAII
(Www.guap.ru) B pasaene «CeKTOp HOPMATUBHOM JOKYMEHTAI[MK». TEKCTOBBIC U TpadruecKue
Marepuanbl oGOpPMIISIFOTCS B COOTBETCTBUU ¢ jaecTByrommMu ['OCTamu u TpebGoBaHUSIMU,
npuBefcHHbIME Ha caiite ['YAII (www.guap.ru) B pasgene «CekTop HOpPMAaTHBHOM
JIOKYMEHTAIUN».

11.5. Meroauueckue yka3aHus Ui OOYYAIOMIMXCS T0 MPOXOXKICHHIO KypCOBOTO
IPOCKTHUPOBAHUS/BBIMIOJIHEHUSI KYPCOBOW PalOTHI (eciu npedycmMompeno yu4eOHviM HAAHOM NO
OaHHOU OucyuniuHe)

11.6. Mertoauueckue ykazaHus JUIsl OOYYAIONIMXCS MO MPOXO0XKICHUIO CAMOCTOSITEIHHOMN
paboTsl

B Xozie BBITIOJIHEHUSI CaMOCTOSITEIIbHON PabOThI, O0YYAIONIUIICS BBIMOJIHAET PadOTy O
3aJJaHUI0 ¥ TIPU METOJMYECKOM PYKOBOJCTBE IperojaBaTelisi, Ho 0e3 ero HermocpeICTBEHHOTO
YUYaCTHSI.

Jis oOyJarommxcsi 1Mo 3a04HOM (GopMe OOyYeHHs, CaMOCTOSITEIbHAsS padoTa MOXKET
BKJTI0YATh B CE0s1 KOHTPOJIBHYIO padoTy.

B mporecce BBIMOTHEHHSI CAMOCTOSITENFHONW paboThI, y oOydaromerocst GopMHpYyeTcs
1enecoo0pa3Hoe MIaHUPOBaHUE pabouero BpEMEHH, KOTOPOE MO3BOJISIET UM pa3BUBATh YMCHUS
N HABBIKM B YCBOCHHMU MW CHCTCMATHU3AllUH HpI/IO6p€Ta€MI)IX 3HaHHfI, oOecrieunBaeT BBICOKHIA
YPOBEHb YCIICBAEMOCTH B TIEpUOJ OOYUYCHHS, TIOMOTaeT IOJIYYUTh HABBIKM IOBBIIICHUS
MpoEeCCHOHAIBHOTO YPOBHSI.

MetoauyeckumMi  MaTepuaiaMH,  HAMNpaBJSIONIMMH  CaMOCTOSITENbHYIO  paboTy
00yJarONUX CSSBIISIOTCS:

—  y4eOHO-METOAMYECKH MaTepHal Mo JUCIHUILINHE;

—  METOJMYECKHE YKa3aHHS MO BBHIMOJHEHUIO KOHTPOIBHBIX PaldOT (g 00yJaromuxcs
10 3a04HOU (hopme 0OyueHus).

11.7. MeTtoauueckre yKazaHMs JUIsl OOYyYaroIIMXCS IO MPOXOXKACHHUIO TEKYIIEro
KOHTPOJISI YCIIEBAEMOCTH.

Tekymuii KOHTPOJIb YCIIEBAEMOCTH MPEIyCMATPUBAET KOHTPOJIb KadyecTBa 3HAHUU
00y4aroIuxcsl, OCYIIECTBISEMOI0 B TEUEHUE CeMecTpa C LIeJbI0 OLEHMBAHUS XO0Jla OCBOEHUS
JUCLHUTIITUHBI.

MeTopl TEKYIIero KOHTPOJIS BRIOUPAIOTCS IIPET0IaBaTeIeM CaMOCTOSITEIbHO UCXOAS U3

cnenupuKy JUCIUILITUHBL.

Bo3moxHbBIE METOABI TEKYIIETO KOHTPOJISI 00yJaroMXCs:

—YCTHBIA ONIPOC HA 3AHATHUSAX;

—CUCTeMAaTHYeCKasi IPOBEPKa BHIMOIHEHNUS HHIUBUAYAIbHbBIX 3a/1aHUN;

—3alIuTa OTYETOB 10 JabOpaTOPHBIM padoTam;

—IpOBeJICHNE KOHTPOJIbHBIX padoT;

—TECTUPOBAHHUE;

—KOHTPOJIb CAMOCTOSITEIFHBIX PadOT (B MMCbMEHHOW MJIM YCTHOM (hopmax);

—KOHTPOJIb BBIIOTHEHUS! UHANBUYALHOIO 3a/IaHHs Ha MPAKTHKY;

—KOHTPOJIb KypCOBOT'O IPOEKTUPOBAHUS U BBIMOJIHEHUSI KYPCOBBIX paboT;

WHBIE BUbI, OIIPEIeIsiEMbIE TIPETIOJaBATEIIEM.



B teuenue cemectpa oOyuaromuiics oQpopMIIseT OTYETHBIE MaTEPHUaIbl B COOTBETCTBUU C
YCTQHOBJICHHBIMM  TPEOOBaHMSIMH M METOJaMM IPOBEJIEHMSI TEKYILEro KOHTpOJIA, U
IIPENO1aBaTellb OLEHUBACT NIPEACTABICHHBIE MATEPUAJIBL.

IIpy noxBEenEHMM UWTOrOB TEKYLLErOo KOHTPOJSA YCIEBAEMOCTH B  BEJOMOCTb
0oOy4JaroluMCsl  BBICTABJISIIOTCS ~ aTTECTAllMOHHBIE  OLIEHKU:  «aTTECTOBaH»,  «HE
arTecToBaH». CUCTEMa M BO3MOJKHBIE KPUTEPHUM OLIEHKH YYUTBIBACT 3HAHMS, YMEHHUS,
HaBBIKM W (WJIM) ONBIT JESATEIbHOCTH, XapaKTEePHU3YIOIIHE ATarbl (HOPMUPOBAHHS
KOMIIETCHIIMM JHUCUUIUIMHBL. Pe3ylbTaThl TEKYIIEro KOHTPOJIS JIOJIKHBI YYUTHIBATHCS
IIPU IIPOMEKYTOYHOU aTTECTALUH.

11.8. Metoau4eckue yka3zaHUs JJisi O0y4arOUIMXCs MO TMPOXOXKICHHIO MPOMEKYTOTHON
aTTeCTallUU.

[Ipomexxyrounasi  arrectanusi  OoOy4yaroIIMXCs ~ HpPEIyCMaTpuBaeT  OLIGHUBAHHE
MIPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3YyJIbTaTOB 00y4YeHHs MO nuciuiuiiHe. OHa BKIIIOYAET B
cedst:

— D9K3aMeH — (opma OLEHKH 3HaHUM, MONYyYEHHBIX OOYYalIIUMCA B Ipolecce
U3y4eHHs] BCeH AMCUMUIUIMHBI WK €€ YacTH, HAaBBIKOB CAMOCTOSITENILHOU pabOThI, CHOCOOHOCTH
OPUMEHSTh MX JUIS PEIICHUS MPAKTUYECKUX 3aJay. DK3aMeH, Kak MPaBUIIO0, MPOBOJUTCS B
Nepuoj, SK3aMEHAIlMOHHOW CECCHMM W 3aBEpIUAeTCsl aTTECTAllMOHHOM OLIEHKOM «OTJIMYHOY,
«XOPOIIOY, KYTOBICTBOPUTEIHLHO», KHEYTOBICTBOPUTEILHOY.

Pe3ynbTatel MpOMEXYTOYHOM aTTECTAllMM 3aHOCSTCS JeKaHaTaMH B JKypHal Yydéra
MIPOMEKYTOUYHOUM aTTeCTallMU, YIeOHYI0 KapTOUKY M aBTOMATH3HPOBAHHYIO MH(POPMAITMOHHYIO
cucrtemy I'YAIL

ATTECTallMOHHBIC OIECHKH IO ()aKyJIbTATUBHBIM JUCIUIUIMHAM BHOCSTCS B 3a4ETHYIO
KHIDKKY, BEIOMOCTb, YueOHyto kapTouky, AC I'YAII u, o cornacoBaHuio ¢ 00y4aromumcs, B
MPUIOKEHUE K JOKYMEHTY O BBICIIIEM 00pa30BaHUU U O KBATH(DHUKAITIH.

[Tocne mpoxoKaeHHs TPOMEXKYTOYHOM aTTeCTalli 00yJarouiicss 00s3aH MPeoCTaBUTh
B JIEKaHAT 3a4€THYIO KHUKKY, TOJIHOCTHIO 3aII0JTHEHHYIO MTPETNOJaBaTEeIIEM.

[lo pe3ynapTaTaM  yCHEMIHOIO  NPOXOXKJAECHHUS  MPOMEXYTOUHOW  aTTeCTallUU
0o0y4arolMMHUCS W BBINOJHEHHS Y4eOHOTro IJlaHa Ha COOTBETCTBYIOIIEM Kypce, JeKaHaThl
TOTOBSAT MPOEKT MpHKa3a 0 IepeBoie 00YJarOIIUXCS C Kypca Ha KypcC.



Jluct BHeceHUs M3MEHEHUH B pabouyro MporpamMmy JUCIHUILIAHBL
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N3MEHCHHI 1
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