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AHHOTaUs

JucuunnuHa «MHKpOIpoleccopHasl TeXHHKa B MPUOOpax, CUCTEMaxX M KOMIUIEKCaX»
BXOJIMT B 00pa30oBaTeIbHYIO IPOrpaMMy BBICIIETO 00pa30BaHUs — MPOrpaMMy CIEIHATUTETA 10
HaIpaBJeHUIO0 MOATOTOBKK/ crienuagbHOCTH 24.05.06 «CucteMbl ympaBjeHHUs JIeTaTelIbHBIMU
anmapaTtamMu» HarpaBieHHOCTH «[Ipubopsl cucteM yrpaBjieHUsl JIETaTEIbHBIX amnmnapaToBy.
Hucnurmuna peanusyercs kadeapoid «Nel 1.

JlucuurinHa HareneHa Ha (G OPMHUPOBAHKE Y BBITYCKHUKA CIICTYIOIINX KOMITETCHIUH:

I[IK-1 «CrnocoOeH KOOpPAMHHMPOBATH pa3pabOTKH JeTajeli W Y3JIOB IPUOOPOB
OpWEHTAIINK, HABUTAIIMM W CTAOWIM3AIMK JICTATEIbHBIX allllapaToB B PaKETHO-KOCMHUYECKON
MPOMBIIIIICHHOCTH

[IK-8 «CrocobeH TpeAcTaBiIsATh pe3yJibTaThl HCCIEJOBaHUN B (OpME OTYETOB,
pedepaToB, 0030pOB, MyOIMKALINMA, TOKIAJ0B U 3asIBOK Ha H300PETCHUS»

CopepxaHne NUCHUIUIMHBI OXBATHIBAET KPYT BOMPOCOB, CBSA3AHHBIX C MPHOOPETEHUEM
TEOPETUYECKNX  3HAHUH M NPAKTHUECKUX  HAaBBIKOB B 0O0JacTH  COBpPEMEHHOMU
MHUKPOITPOLIECCOPHON TEXHUKH M €€ IPUMEHEHHUEM B MPpUOOpax, CUCTEMAX M KOMIUICKCAX.

[IpenogaBanuie AUCHMIUIMHBI MpeIycMaTpUBAET cieayromue (opMbl OpraHu3aluu
yueOHOro  mporuecca:  JEKLuH, nabopartopHbie  pabOTBI, TMPAKTUYCCKUE  3aHSITHS,
camocTosTeNbHas paboTa 00yJaromerocs.

[IporpamMmmMoit AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIONINE BHUIbI KOHTPOJIS: TEKYIIHI
KOHTPOJIb YCIIEBAEMOCTH, POMEKYTOUHAsI aTTecTalus B (hopMe IK3aMeHa.

OO6miast TpyJOEMKOCTh OCBOCHHS JUCHUILUIMHBI COCTaBlisieT 4 3adeTHble equHuibl, 144
Jaca.

SA3bIK 00yUYeHUs 10 AUCIHUIUINHE «PYCCKUNY.



1. TIlepedeHb MIAHUPYEMBIX PE3YITATOB OOYUCHHS 11O AUCIUTIIIIHE

1.1. Tlenu npenomaBaHus TUCITUTITUHBI

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.

JocTixenre mocTaBICHHOM 1EIN TUCHUIUTUHBI JOCTUTAETCSl PEICHUEM CJICTYIOLIUX
OCHOBHBIX 33]1a4:
- U3YYCHHE CTYICHTAMHU CTPYKTYPBI U (DYHKIIUH 3JIEMEHTOB MUKPOIPOIIECCOPHBIX CHCTEM, a
UMEHHO MHKPOIEKTPOHHOW MMaMATH, LEHTPAJIbHOrO mpoleccopa (MHKpoOIpoleccopa) 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;
- W3y4Y€HUE CTYIEHTaMH CTPYKTYpbl M (PYHKIUU DJIIEMEHTOB MHUKPOKOHTPOJUIEPOB M psija
CXEMHBIX pPEIlIeHU Ha OCHOBE PACCMAaTPUBAEMOT0 B X0/I€ MPENOAaBaHusl MUKPOKOHTPOILIEPA.

- OCBOGHHE HAaBBIKOB MPOTPAMMHPOBAaHUS MHKPOKOHTPOJJIEPOB TMpH pa3padoTKe
UGPOBBIX U HUPPOAHATOIOBBIX KOMIIOHEHT CUCTEM YIPABJICHMS JIETaTeIbHBIMU annapaTaMy U
HABUTAIIMOHHBIX KOMIUIEKCOB.

1.2. JucumminHa

BXOAUT B

COoCTaB

yactu, (QopmMupyeMol  y4aCTHUKAMH

00pa3oBaTebHBIX OTHOIICHUHM, 00pa30BaTEIbHON MPOrpaMMBbl BBICIIETO 0Opa3oBaHUs (J1ajee —

OI1 BO).

1.3. TlepeueHp mIaHUPYEMBIX PE3yJIbTATOB O0YUEHHS 110 AUCIUILTNHE, COOTHECEHHBIX C
IUTaHUpYyeMbIMU pesynbraramu ocsoeHus OIT BO.

B pesynbraTe u3yueHus AUCUUIUIMHBI OOyYarOUIUICS IOJDKEH O0JafaTh CIEAYIOLUUMU
KOMIIETCHIIMSIMYM WM UX 4acTAMHU. KoMIEeTeHIIMY U MHAUKATOPHI X JTOCTHIKEHUS IPUBEICHBI B

tabnuue 1.
Tabnuua 1 — IlepeyeHp KOMIETEHIIMHA U MHAMKATOPOB X JOCTHXKEHHUS
Kareropus (rpynna) Konn Koz v HanMeHoBaHNE HHIUMKATOPA JOCTHKEHUS
KOMIIETEHIINH HanMEHOBATHE KOMIIETEHIINH
KOMIETEHIIUU
ITK-1 Cnocoben I1K-1.3.1 3HaTh OCHOBBI IPOEKTUPOBAHUS U
KOOpJAMHHUPOBATh pacyera 3JIEMEHTOB U y3JI0B IPUOOPOB U CUCTEM
pa3paboTKu AeTalied | OPUEHTAINH, HABUTAIIMK U CTa0MIIN3allun
U y3JI0B IpUOOpOB JIeTaTeNIbHBIX aliaparoB
OpUEHTALINH, [TIK-1.Y.1 ymeTh BBINOIHATh HEOOXOIUMBIE
[TpodeccuonanpHble | HABUTAUU U pacueTsl, CBA3aHHbIE C IPOEKTUPOBAHUEM
KOMIIETEHIINH cTa0MIIN3aLuu HJIEMEHTOB M Y3JI0B IPUOOPOB U CUCTEM
JeTaTeIbHbIX OpHUEHTAIH, HABUTAIIMH U CTAOUITN3alun
anmnaparoB B JIeTaTeNIbHBIX aiaparoB
paKeTHO- [IK-1.B.1 BnageTs METOIMKAaMU TPOECKTUPOBAHMS,
KOCMHUYECKON B TOM YHCJIE C HCIIOJIb30BAaHUEM KOMITBIOTEPHBIX
MIPOMBIIIIIEHHOCTH TEXHOJIOTHIl
[TK-8 Cnocoben
NPECTaBIIATh
PESYIIbTATHL - [1K-8.B.1 BnaneTs HaBbIKaMH 00001IEHUS,
HCCIJIEJOBaHN B
[TpodeccuonanbHble (bopMe OTIETOB (bopMyIUpPOBAaHUS U U3TIOKEHUS PE3YyIbTATOB
KOMIIETEHIINH ’ HAy4YHO-UCCIIEI0BATENBCKUX U OIBITHO-
pedeparos, 0630poB,
. KOHCTPYKTOPCKUX paboT
myOTuKaIui,
JIOKJIaJIOB U 3as1BOK
Ha U300peTeHUS




2. Mecro nucuurumHbl B cTpyktype Ol

Juctumuinaa 0a3upyercs Ha 3HAHUAX, paHee MPUOOPETCHHBIX CTyAEHTAMH IPU H3YUYCHUU
CIEYIOIIUX TUCHHUTUINH:

— OJIEeKTPOTEXHUKA;

— Hudopmaruka;

— @wusmka;

— CnenuanbHble ANEKTPUYECKUE MAILIUHBL,

— DIJIEKTPOHUKA;

— OCHOBBI CXEMOTEXHHUKHU THPOIIPUOOPOB.
3HaHMs, TONYYEHHbIE NpU M3yYEHUM MaTepuaia J[JaHHOM JUCHMIUIMHBI, HMMEIOT Kak
CaMOCTOSITENILHOE 3HAUYCHUE, TAK M UCIIOJIB3YIOTCS MIPH U3YUCHHUH PYTUX AUCIIHUILINH:

— IludpoBsie cucTeMsl yrpaBiieHUs 1 00paboTku nHPOpMaIuu;

— IlpoekTupoBanue npudOPOB U CUCTEM,

— OO0paboTKa HaBUTALIMOHHOM HH(pOpPMAIIHH;
- MI/IKPOMCX&HI/I‘ICCKI/IC HHCPUUAJIBHBIC YYBCTBUTCIIBHBIC 3JICMCHTHI.

3. O0beM u TpyI0EeMKOCTb TUCIUTLIAHBI
Jlaraple 00 00mEeM oO0beMe TUCIUIUIMHBI, TPYJOSMKOCTH OTACIBHBIX BHJIOB yUeOHOU
paboThI 1O TUCIUILTHHE (M paclpeie]ieHue 3TOH TPYAOEMKOCTH 110 CeMeCTpaMm) IpeCTaBICHbI 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 TabIUIIE 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.
Conepxanue pa3esioB M TeM JICKITMOHHBIX 3aHITHIA MIPUBEICHO B Ta0HIIC 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. ITamMsATh MUKPOIIPOLIECCOPHOM CUCTEMBI
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. IlocnenoBarenbHbIl 0OOMEH JaHHBIMU
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 CpeICcTBa 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. UuTerpupoBaHHbIE MOJIYJIM 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 AL

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

O06paboTka MaccuBoB | Perienue 3amau
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 TPYJOEMKOCTb

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

[IporpamMMupoBaHre MUKPOKOHTPOJLIEPA
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 npoeKkTupoBaHue/ BHIIOIHEHUE KYPCOBOW PabOTHI
V4eOHBIM IJIaHOM HE PEAYCMOTPEHO

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 3aganue (/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-MeTOAMYECKE MaTepHalbl I CaMOCTOSTENbHON paboThl OO0yYaromMXCsl 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
Texauka. 2005, 295 c.

libbib.org>konstruirovanie-ustrojstv-
na...belov-a-v/

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 3IEKTPOHHBIX OOpa30BaTEIbHBIX PECYpPCcOB HH(POPMALUOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTn «HTepHEeT»
URL anpec HaumeHnoBanue

www.microchip.com/wwwpr | Texauueckoe onucanue Mukpokontposuiepa PIC18F4520
oducts/en/DeviceDoc/39631 | mpousBoactBa ¢pupmsr 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 00Pa30BaTEILHOTO MPOoIlecca Mo JUCIUILTHHE

[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 MaTepuanbHO-TEXHHUYECKON 0a3bl, HEOOXOAUMOW JJs  OCYIIECTBICHUS
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
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2 MynbsTUMeauiiHas JIEKIUOHHAS ay IUTOPHUS

3 | Cnenuanu3upoBaHHas 1abOpaTopust

10. OueHouHbIE CpeACTBA ISl POBEICHUS TPOMEKYTOUHOUN aTTECTAIINH
10.1. CoctaB OIICHOYHBIX CPEICTB/JIS IPOBEACHUS IPOMEKYTOYHOH aTTECTAI[UH
o0yJaromuxcs Mo AUCUUILIINHE MPUBEACH B Tadiue 13.
Tabmuna 13 — CoctaB OIEHOYHBIX CPEACTB ISl IPOBENICHHSI TPOMEKYTOYHOM aTTeCTaIH

By npomexxyTo4HON aTTecTanuu [TepedyeHb OIICHOUHBIX CPEACTB

OK3aMeH Crrcok BONpOCOB K 3K3aMEHY;
DK3aMeHaIIOHHbIE OUJIETHI;

10.2. B kadyectBe KpUTEpUEB OICHKH YyPOBHA C(OpPMHUPOBAHHOCTH (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-PEUTHMHIOBOW  CHUCTEMbl ~ YHUBEpCUTETa,  IpaBHiIa
UCIIOJIb30BaHUsl KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIMM JIOKAJIbHBIM HOPMATHUBHBIM 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 YCBOCHHBIC HAYYHBIC TTOJIOKEHUS C MPAKTUUECKOM
JIeSATETLHOCTBIO HAIIPABJICHUS;

— yMeJno 000CHOBBIBAET U apIYMEHTUPYET BBIJIBUTAEMBIE UM UJIEH;

— JIeJIaeT BBIBOABLI M 00OOIICHHS;

— CBOOOJTHO BJIQ/ICET CUCTEMOM CIIEIUATM3UPOBAHHBIX MIOHIATHM.

«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 CTICIIMAIM3UPOBAHHBIX TOHITHH.

«XOPOIIIO)»
«3aYTCHO»

— o0yJaromuiicss YCBOMJI TOJBKO OCHOBHOW MPOrpaMMHBIN MaTepual,
M0 CYIIECTBY H3JIaraeT €ro, ONMHpascCh Ha 3HAHUSA TOJHBKO OCHOBHOM
JTUTEPaTyPHI,

— JIOMYCKaeT HEeCYIIECTBEHHBIE OMMOKH U HETOYHOCTH;

— UCIIBITHIBAET 3aTPYAHEHUsT B NPAKTUYECKOM HNPUMEHEHUU 3HAHUM
HaIlpaBJICHUS;

— cJ1ab0 apryMEeHTHPYET HayuHbIe MTOJI0KEHHUS,

— 3aTpynHsieTcst B GOPMYJIUPOBAHUHU BBHIBOJOB U 000OIICHUH;

— YaCTUYHO BJIAJEET CUCTEMON CIIEMAIM3UPOBAHHBIX MOHSITHIA.

«YOOBJICTBOPUTCIIEHO»
Ga4uTCHO»

— o0yyJaromuiics He YCBOWJI 3HAYUTEIbHOM 4YacTW MPOrpPaMMHOIO
MaTrepuana;

— IONyCKaeT  CYIIECTBEHHbIE  OIIMOKM W HETOYHOCTU  IpH
paccMOTpeHHH pobJIeM B KOHKPETHOM HallpaBlICHUH;

«HEYIOBJIETBOPUTEIILHOY
«HE 3a4TEHO»




Or11eHKa KOMITETEHITUHN

5-0aiubHas mKana

XapaxrepucTrka chopMUPOBAHHBIX KOMIIETEHIUI

— HE MOXET apryMEHTHPOBATh HAYYHBIC MTOJIOKEHHUS,
— 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 WHIUKATOpa
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. T1K-8.B.1

4. DHeproHe3zaBUCUMas TAMSTh, CIIOCOOBI PeaTH3auu

5. ®JIDII IT3Y cnocob mporpammupoBanus, cxema (opranuzanus) OJID1II
[13V.

6. DHeprozaBucumas namsath (O3Y, ee BUIBI U CXEMBI slUEEK

7. Cratnueckue u auHamudeckue O3V, matpuia O3Y,

8. Bunbt O3Y wucnonszyemsie B MII cucremax.

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

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 cBefieHuss 0 MK kak cucTeMbl HA  OJHOM KPHCTAJLJIE.

16. Ctpykrypa u napamerpsl MukpokonTposuiepa MK AT89C2051

17. Onementsl ctpykrypHoi cxembl MK AT89C2051, mapameTpbl

18. TlocnenoBaTenbHbIN 0OMeH qaHHBIMU: THHA [2C, ee MpOTOKOI, CXeMHOE
pelieHue

20. Cxembl ynpaBjeHHs JTMHAMUYECKONW MHAMKALIMEN Ha CBETOINOIAX,

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

23. Iupo-aHanoroBoro npeodpa3zoBaTeiIn U CUCTEMBI BBOJIa aHAJIOTOBBIX
JAaHHBIX

24. Apxutektypa. Cuctema komanj. Untepdeiic Mukpokontpouiepa PIC
16C84.

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

26. aTerpupOBaHHBIN AIIEKTPOHHBIN MOIYIH TIOCIIEIOBATEIIEHOM
cuHxpoHHOoH cBsi3u MSSP Mukpokontposnepa PIC18F4520. Peanuzanus
untepdeiica nocnenosarensHol cBsa3u SPI (Serial Peripheral Interface).
27. InTerpupoBaHHBIN AJIEKTPOHHBII MOYJb MOCIIEOBATEILHOM
cuHxpoHHoi cBsizu MSSP mukpokontposiepa PIC18F4520. Peanu3zamnus
unTepdeiica nocienosarenbroit cBs3u 12C (Inter-Integrated Circuit).

28. laTerpupoBaHHbIN 3JIEKTPOHHBIN MOJYJIb MTOCIIEI0BATEILHON
CUHXPOHHOH acMHXpoHHOMU nepenaun faHHblx EUSART




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

29. DNEeKTpUYECKU CTUPAEMOE IPOrpaMMUPYEMOE MTOCTOSTHHOE
3anomuHaromiee ycrpoiictBo EEPROM muxpokontpoiepa 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. Cucremnsiii Taitmep SysTick MukpokoHTpoiepa «Munanp»
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,  OMNPEACNSIONIME  MPOLEAYypPhl  OIEHUBAHUS
MHAUKATOPOB, XapaKTEpU3YIOUIMX dTanbl (OPMUPOBAHUS KOMIIETEHLUH, COJIEp)Karcsi B
JOKaJbHBIX HOpPMATUBHBIX akTax [ YAIl, periaMeHTHpyIOUIUX TOPSJIOK U MPOLEAYPY
MIPOBEJICHUS TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEXKYTOUHOM aTTeCTalli O0yYaroluxcs
I'VAIL

11. Metoau4ueckue yKazaHus Ui 00YJarOIIUXCS IO OCBOSHUIO JUCIIUILTAHBI

11.1. Meroauueckue ykazaHus A7 OOy4arOIIUXCS 10 OCBOCHHIO JIEKIIMOHHOTO
MaTepuana

OcHOBHOE Ha3HA4Y€HUE JIEKIIMOHHOTO MaTepuana — JIOTUYECKH CTPONMHOE, CHUCTEMHOE,
riyOOKoe U sICHOE H3JIoKeHHe ydeOHoro marepuaia. Ha3HaueHue COBpEMEHHOHM JIEKLMU B
paMKax IUCIMIUIMHBI HE B TOM, YTOOBI MOJYYUTHh BCIO MH(POPMAILHUIO 1O TEME, a B OCBOCHUU
(GyHAaMEHTaIbHBIX MpoOJEeM JUCHMIUIMHBI, METOJOB HAy4yHOrO I103HaHMs, HOBEWIIMX
JOCTH)KCHU HAay4HOU MbICH. B yueOHOM mporiecce JIEKIUsl BBIMOIHSAET METOI0IOTUUYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIMU. JIeKIUs packpbIBaeT NOHATUIHBIN anmapar
KOHKpETHOH oO0jacTu 3HaHudA, €€ MpoOJeMbl, JAaeT LENbHOE NPEJCTABIECHUE O TUCIUILIMHE,
IIOKa3bIBAET B3aUMOCBS3b C IPYTUMU JUCLUIIIIMHAMM.

[InaHupyeMble pe3ynbTaThl IPU OCBOEHUU 00YYaIOUIMMUCH JIEKIIMOHHOTO MaTepuaa;

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

— TOJy4Y€HHUE OIbITa TBOPUYECKOM pabOThl COBMECTHO C MPEIO/IaBATENIEM;

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

— TOsiBJIEHHE HEOOXOAMMOT0 HHTEpEeca, HEOOXOAUMOTO ISl CAMOCTOSTEILHON PabOThI;

— TOJy4YyeHHE 3HAaHUNW O COBPEMEHHOM YPOBHE pa3BUTHS HAyKHM M TEXHUKH U O
MIPOTHO3€ UX Pa3BUTHSI HA ONMKaiine rofbl;

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

— TOJIyueHHE TOYHOT'O TOHUMAaHHUs BCEX HEOOXOIMMBIX TEPMUHOB U TOHSATHH.

JlekuMOHHBI MaTepuad MOXKET COINPOBOXKAATHCS JIEMOHCTpalMEed CIalJoB U
UCIIOJIb30BAaHUEM pa3aTOYHOrO0 MaTepuaia IpH MPOBEIEHUU KOPOTKHX JHUCKYCCHUIl 00
0COOEHHOCTSX MPUMEHEHHUS OTJENIbHBIX TEMATHK MO JUCLUIUIMHE.

CrpyKTypa npeiocTaBieHusl JEKIIMOHHOIO MaTepuaa:

— - BBOJIHAs 4acThb — [10Ka3bIBACT MIEPEYECHb PACCMATPUBAEMBIX B JIEKLIUU BOIPOCOB, UX
AKTyaJIbHOCTb JUIsl IPAKTUKH TPUOOPOCTPOEHHUS, CBS3b JIEKIIMOHHOTO MaTepHana C
IPEIBIAYIINM U TIOCIENYIOUIMM MaTeprallaMu; AA€TCsl IEPEUEHb OCHOBHON U
JOTIOTHUTEILHON JIUTEPATYpPhl IO TEME, BKIIIOYAst PYKOBOSIINE JOKYMEHTHI,

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

— - UTOTOBas 4acTh — MOABOJISATCS UTOTH 3aHATHS, aKTYaIU3UPYIOTCS HarboJiee BaXKHbIE
BOIIPOCHI; OMPEeNAeTcsl TeMaThKa OyayIuX IPaKTUUECKUX 3aHATUH 10 TeMe; TaéTcs
3a/laHue Ha CaMOCTOSITENBHYIO TOATOTOBKY; IPOM3BOJSATCS OTBETHI HA BOIPOCHI.

11.2. Metoauueckue ykazaHUs Uisi OOydaroluXcs MO Y4YacTHIO B CEMHHapax (eciu
npeoyCMOmMpPeHo Y4eOHbIM NAAHOM N0 OAHHOU OUCYUNIUHE)

11.3. Meroauueckue ykazaHHs Uil OOYYarOIIUXCS IO MPOXOXKICHHIO MPAKTUIECKUX
3aHSITHH (eciu nPpedyCMOmpeHo y4eOHbIM NIAHOM NO OAHHOU OUCYUNTUHE)

[IpakTHueckoe 3aHATHE SABISETCS OJHOW M3 OCHOBHBIX (DOpPM OpraHu3aluu y4eOHOTo
npoliecca, 3aKII0Yaloniascs B BBITOJHEHUN 00YJalOUIMMHUCS T10JI PYKOBOJICTBOM ITPETO1aBaTels



KOMIUIEKCa YYEeOHBIX 3aJaHUN C LEeJIbl0 yCBOSHHUS HAYyYHO-TEOPETUYECKHMX OCHOB YyUeOHOMU
JVCIIATUTHHBL, TPUOOPETEHNS] YMEHUN M HaBBIKOB, OIBITa TBOPUYECKOU JACSITEITHHOCTH.

Lenbr0 IPakTUYECKOTO 3aHATHUS sl 00yUaroIIerocs sBIsSETCS MPUBUTHE OOYUYaIOIIMMCS
YMEHUH M HaBBIKOB IPAKTUYECKOH EATETLHOCTH 110 M3y4aeMOW JUCIUTUINHE.

[Tnanupyemble pe3yabTaThl IPH OCBOSHUH 00yYarOMIUMCS MPAKTUIECKUX 3aHATHI:

— 3aKpeIUICHHE, YriyOJIeHWe, pacIIupeHUe M JeTalu3alis 3HAHWHA TPH PEIICHUH
KOHKPETHBIX 33/1a4;

— pa3BUTHE I[I03HABATEIBHBIX CIHOCOOHOCTEH, CaMOCTOSATEIBHOCTH  MBIIUICHUS,
TBOPYECKON aKTHBHOCTH;

— OBJIAJCHHE HOBBIMH METOJAaMH M METOJUKAMH H3y4YCHUS KOHKPETHOW y4ueOHOM
JVCLIUIIJIMHEIL

— BBIPa0OTKa CHOCOOHOCTH JIOTHYECKOTO OCMBICICHHUS TIOTYYCHHBIX 3HAHWH JUIS
BBITTOJIHEHYSI 33 IaHHIA;

— ofecrnieueHue palMOHAIBLHOIO COYETaHUsl KOJUIEKTUBHOM M MHAMBHAYaIbHON (GopMm
00y4eHwUsI.

TpebGoBaHus K TPOBEICHUIO TPAKTUYCCKUX 3aHITUM

[lpakTuyeckue  3aHATUA ~ HampaBieHbl Ha  (OPMHUpPOBaHME Yy  CTYJIEHTOB
npoEeCCHOHATIBHBIX W TPAKTUYECKUX YMEHHH, HEOOXOIUMBIX JUIS W3YyYEHHS IOCIETYIOMINX
y4eOHbIX JUCLUIUIMH: BBINOJIHATH OIpEJeIeHHbIe JAEHCTBUS, OIepalud, HeoOXOIUMbIE B
NOCIEqyome TpoQecCHOHATbHON AEATENbHOCTH (B Mpolecce y4eOHOH M MPOM3BOACTBEHHOM
IPAaKTUKH, HAMCaHUS BBIYCKHOM KBaIU(pHUKALMOHHON pabotsl). Hapsay ¢ dopmupoBaHuem
YMEHUH W HABBIKOB B TPOILECCE MPAKTUYECKUX 3aHATHH 0000IIAIOTCS, CHCTEMATH3UPYIOTCA,
YIIIYOJNSIOTCS. U KOHKPETU3UPYIOTCS TEOPETUYECKHE 3HaHUs, BbIpaOaThIBAETCS CIIOCOOHOCTH U
TOTOBHOCTh ~ HCIIOJI30BaTh ~ TEOPETHYECKHE  3HAaHUS  HA  MPAKTHKE,  Pa3BHBAIOTCA
UHTEJUIeKTyaJbHble yMeHHs. [Ipu BbiOope coiepkaHuss M oObeMa NPAKTUYECKUX 3aHITUH
CJIeZyeT UCXOUTh U3 CIOKHOCTH YIeOHOTO MaTepHuasa Jjisi yCBOCHHUS, U3 BHYTPHUIIPEIMETHBIX U
MEXIPEIMETHBIX CBS3€, M3 3HAYMMOCTH M3Y4aeMbIX TEOPETUYECKHX IOJIOKEHUH s
npeACTosIel MPoPecCHOHANTBHON NESTENFHOCTH, U3 TOTO, KAKOE MECTO 3aHUMAaeT KOHKPETHas
pabota B mpouecce (OPMUPOBAHUSA ILEIOCTHOIO MPEJICTaBICHUs O COAEpPKaHUU Y4eOHOM
JVICTIATUTAHBL.

11.4. Metoauueckue ykazaHHsl A OOydarolUMXCsl 1O BBIIOJHEHHIO J1a00paTOPHBIX
paboT (eciu npedycmompeno y4ebHbiM NAAHOM N0 OGHHOU OUCYUNIUHE)

B xone BeimonHeHus m1a0OpaTOpHBIX pPAadOT oOydaromUics MAOKEH YIIIyOUTh H
3aKpENUTh 3HAHUS, NMPAKTUYECKUE HABBIKM, OBJIAJETh COBPEMEHHOM METOIMKONM M TEXHUKON
HKCIEPUMEHTa B COOTBETCTBUM C KBAIM(PUKAIMOHHOM XapaKTEPUCTUKOW 00ydarolerocs.
BrimonHenue mabopaTOpHBIX pabOT COCTOUT M3 IKCIEPHUMEHTAIbHO-TIPAKTUYECKOH, pacyeTHO-
AQHAJIMTUYECKOMN YacTell U KOHTPOJIbHBIX MEPOIPUATHH.

BeinonHenue 51abopaTtopHBIX paboT 0O0y4yaromMMCs SIBJISIETCS HEOTHEMJIEMOH YacThiO
W3YYEHUS JUCLUIUIMHBI, ONpEeNesnseMol y4eOHBbIM IUIAaHOM, M OTHOCHUTCA K CPEICTBaM,
00eCreynBaroIUM pelIeHUe CIIeIyIOIUX OCHOBHBIX 3a/1a4 00y4aroIerocs:

— TnpuoOpeTeHHe HaBBIKOB KCCIEJAOBAHMS IPOLIECCOB, SBIEHUH U  OOBEKTOB,
M3Yy4aeMbIX B paMKax JJaHHOM TUCIUIINHBI,

— 3aKpeIUICHHE, PA3BUTHE M JEeTaln3alls TEOPETUYECKUX 3HAHWN, IOJyYEHHBIX Ha
JEKLUSAX;

— TOJy4YeHHe HOBOM MH(OpMAaLMK 110 U3y4aeMON AUCIUILINHE;

— TnpuoOpeTeHHe  HaBBIKOB  CAMOCTOATEIbHOM  paboThl ¢ JabOpaTopHBIM
000pyI0BaHUEM U IPUOOPAMHU.

3anadue u TpeOGoBaHUs K IIPOBEACHUIO 1a00PATOPHBIX PadoT




JlaGopaTopHbIe 3aHATHUS HaNpaBiIeHbl HA (POPMHUPOBAHUE Y CTYACHTOB IPOQECCHOHATBHBIX
U MPAKTUYECKUX YMEHHMH, HEOOXOOUMBIX AJIS M3Y4EHUs IMOCIEAYIOIIHUX Y4E€OHBIX AMCLUIUINH:
BBIMIOJIHATh ~ OTNpENeJICHHbIE  JICMCTBUS,  ONEpalud, HEOOXOOuMble B  MOCIEIyIOIIEH
npoeCCHOHATIBHON JEATENIbHOCTU (B Ipoliecce y4eOHOH M NPOU3BOJCTBEHHOW IPAKTHUKH,
HaIMCaHUs BBITYCKHON KBaTM(PHUKAIMOHHON paboTsl). Hapsiny ¢ dopmupoBanueM ymeHuil u
HaBBIKOB B IIpoLiecCe JJaAOOPATOPHBIX 3aHATHIH 0000LIAIOTCS, CUCTEMAaTU3UPYIOTCS, YIIyOuIstoTCs
U KOHKPETH3UPYIOTCS TEOPETUYECKHE 3HAHUS, BBIPA0AThIBA€TCS CHOCOOHOCTH M TOTOBHOCTh
MCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS Ha IPAKTHUKE, PAa3BUBAOTCSI MHTEIUICKTYaJIbHbIC YMEHHUS.
[Tpu BBIOOpE conepkaHust U 00bEeMa JIAOOPATOPHBIX 3AHATUN CIEAYET UCXOAUTH U3 CIOKHOCTU
y4eOHOro MaTepuajga JUlsl YCBOGHMs, U3 BHYTPHUIIPEAMETHBIX M MEXIIPEIMETHBIX CBs3€i, U3
3HAYMMOCTH HM3y4aeMbIX TCOPETHUECKHUX IMOJIOKEHUN JUISI TPEACTOSANIeH MpodecCHoHaTbHON
NEeSITeIbHOCTH, U3 TOI0, KAKOE MECTO 3aHMMAaeT KOHKpeTHasi paboTa B mporecce (POpMUPOBAHUS
LIEJIOCTHOTO MIPEICTABIEHUS O COAEPKAHUU YU€OHOM TUCIUIUINHBI.

Marepuai, BBIHOCHUMBII Ha J1aOOpaTOpHbIE 3aHATUS JOJKEH:

- COJIEepKaTb COBPEMEHHBIE JOCTH)KEHUS HAyKM W TEXHHUKM B 00JIaCTH H3ydyaeMoi
JUCLUILINHBL,

- OBITh MaKCHMaJbHO TPHUOIIKEH K PEATbHON MNpo(hecCHOHATFHONW AEATEIbHOCTH
BBIIYCKHHKA,;

- OnMparbCsi HA 3HAHUS M YMEHHUS YxXKe c(QOpMHpOBaHHBIE Yy CTYJIEHTOB Ha
HPEIIECTBYIOMIMX 3aHATHIAX MO JaHHOM WM oOecreyMBaroled TUCHMILIMHE, NOJAEP)KUBATh
CBSI3b TEOPETUYECKOTO M MPAKTUYECKOTO O0YICHHUS;

- CTUMYJIMPOBATh UHTEPEC K U3YUCHUIO TUCLUIUINHBI;

- OIIUPATHCS HA OPTaHU30BAHHYIO CAMOCTOATEIbHYIO paOdOTy CTYIEHTOB.

[Ipu moaroroBke K JabOpPaTOpHBIM paboTaM OO0yYaroLMMCS HEOOXOIUMO H3Y4YHUTh
OCHOBHYIO JIUTEPATYPy, O3HAKOMMUTBLCS C JOMNOJHUTEIBHOM JMTepaTypoi. Ilpum 3ToM ydecTs
pEeKOMEHaluu TpernoAaBaresis U TpeOoBaHMsA y4yeOHOM mporpammbl. B Xoje moaroToBku K
nabopaTOpHBIM paboTaM HEOOXOJMMO OCBOWTH OCHOBHBIE TOHSTHS M METOAMKHA pacuera
NIOKa3aTelel, OTBETUTh HAa KOHTPOJIBHBIE BOIIPOCHI.

CrpykTypa u dopma oTyeTa 0 Jab0paTOpHOH paboTe

Otyer o mnaboparopHoii paboTe MOHKEH BKIOYaTh B Ce0s: TUTYJIBHBIA JIHCT,
(GOopMYIMPOBKY 3a/laHUs, TEOPETUUYECKUE IOJIOKEHHsI, MCIIOJIb3yeMble NPU BBIIOJHEHUU
1abopaTopHOM paboOThl, OMMCAHKUE MPOLEcca BBIITOJIHEHUS 1a00paTOpHOM pabOThI, MOTyYEHHbIE
pe3yJbTaThl U BHIBOJIBI.

TpeboBanus k ohopMIESHUIO OTYETA O JIabopaTOpHOI paboTe

[To xaxmoit mabopaTopHOil pabOTE BBIMOJHAETCS OTAEIbHBIN OTYeT. TUTYIBHBIN JHUCT
opopmisieTcss B COOTBETCTBUM C ImabnoHOM (00pas3iioM) mpuBeAeHHbIM Ha caiite ['YAIIL
(www.guap.ru) B pasaene «CeKTop HOPMATUBHOM JOKYMEHTAIMI». TE€KCTOBBIC U TpadHUeCKue
MaTepuansl 0pOpMISIIOTCS B cooTBeTcTBUM ¢ nedcTByrommMu ['OCTamu u TpeGoBaHUSMU,
npuBeneHHbIMA Ha caiite ['YAIT (www.guap.ru) B pasgene «CeKTOp HOPMAaTHBHOMN
JIOKYMEHTAIUN .

11.5. Metoauueckue ykazaHUs Ui OOYyYalOMIMXCA IO MPOXOXKIACHUIO KypCOBOTO
MIPOEKTUPOBAHUS/BBITIOIHEHHUST KYPCOBOU PaOOTHI (eciu npedycmMompero y4yeOHbIM NIAHOM HO
OaHHOU Oucyuniume)

11.6. MeToauyueckue yKazaHus sl OOYYAIOIIUXCS IO TMPOXOKACHUIO CAMOCTOSATEIHHON
paboThI

B xoz1e BHIOTHEHHUS CaMOCTOSTEIBHONW pabOThI, OOYUYAIOUIUICS BBIMIOIHSAET paboTy MO
33JJaHUI0 M TIPU METOJAMYECKOM PYKOBOJCTBE IperojaBaTelisi, HO 0e3 ero HermocpeJICTBEHHOTO
y4acTusl.



Jnst oOyyaromuxcst mo 3aoyHOd (opme OOy4eHHs, caMoCTOsITeNbHas paboTa MOXKET
BKJTFOYATh B CEOsI KOHTPOIBHYIO padoTYy.

B mporiecce BBIMOTHEHHSI CaMOCTOSITENILHON paboThl, Yy oOydaromierocst (GhopMupyercs
nenecooOpa3Hoe IIaHUPOBaHUE pabouero BpEMEHH, KOTOPOE MO3BOJISIET UM pa3BUBATh YMCHUS
Y HaBBIKM B YCBOGHMHM M CHUCTEMATH3allMU NPUOOPETAEMbIX 3HAHWM, 00ECIICYNBACT BBICOKUMN
YPOBEHb YCIIEBAEMOCTH B TIEpUOJ OOYUYEHHs, IIOMOTAeT TOJIYYUTh HABBIKM IOBBIIICHUS
po(hecCHOHATLHOTO YPOBHSIL.

MertoauyeckuMH ~ MaTepuallaMK,  HANpaBJSIOIIMMU  CAMOCTOSITENIBHYIO — paboTy
00y4aroUuX CSASBIISIOTCS:

—  y4eOHO-METOJINYECKUN MaTepHall 1o TUCIUILIHHE;

— METOJIMYECKUE yKa3aHUs 10 BBIMOJIHEHUIO KOHTPOJIBHBIX paboT (Uit 00ydaronmxcs
10 3204HOM (hopMme 0OyueHHs).

11.7. MeTtoauueckue yKazaHusl [UIsl OOYyYaroIIMXCA IO MPOXOXKICHUIO TEKYIIEro
KOHTPOJISI YCIIEBAEMOCTH.

Tekylmuii KOHTPOJIb YCIIEBAEMOCTH MPEIyCMATPUBAET KOHTPOJIb KadyecTBa 3HAHUU
00yyYaroIuxcsi, OCYLIECTBISEMOI0 B TEUEHUE CeMecTpa C LIEJbI0 OLEHMBAHUS XO0Jla OCBOEHUS
JUCLUIUINHBI.

MeTobl TeKyIIero KOHTPOJIsl BEIOUPAIOTCS MPEIo1aBaTeNIeM CaMOCTOSTENIbHO UCXOS U3

cnenu(UKH AUCIUTUTNHBL.

Bo3MoskHBIE METO/IBI TEKYLIIETO KOHTPOJIS 00yYarOIIHUXCSL:

—YCTHBIM OIIPOC Ha 3aHATUSIX;

—CUCTEMATUYECKas IPOBEPKA BBIIOJIHEHNS HHIUBUAYAJIbHbBIX 3a/1aHUN;

—3a1uTa 0T4E€TOB 10 J1a00PaTOPHBIM padboTaMm;

—IpOBE/IEHUE KOHTPOJIbHBIX paboT;

—TECTUPOBAHHUE;

—KOHTPOJIb CAMOCTOATENBHBIX Pa0OT (B MUCbMEHHON MM YCTHON (opMax);

—KOHTPOJIb BBIIIOJIHEHUS! MH/IMBUIyaJIbHOTO 33/1aHUS HA TIPAKTUKY;

—KOHTPOJIb KYPCOBOT'O IPOEKTHUPOBAHHUS U BBIIIOJIHEHUS KyPCOBBIX padoT;

MHBIE BU/[IBI, OTIpEEIIiEMbIE ITPENOJaBATEIIEM.

B Teuenue cemectpa oOyuaromuiicss opopmisier OTUETHBIE MaTepUabl B COOTBETCTBUU C

YCTAaHOBJIEHHBIMU TpPEOOBAaHUSMU U METOAAMM IPOBEJCHHS TEKYILEro KOHTPOJS, U

IIPEnoAaBaTelb OLIEHUBAET IPEICTABICHHbBIE MaTEPHAIIBI.

[Ipy noaBENEHMM UTOrOB TEKYIIErOo KOHTPOJS YCHEBAaEMOCTH B  BEJOMOCThb

o0yyaromuMcsl ~ BBICTABJISIIOTCA ~ aTTECTAl[MOHHBIE  OLIGHKU:  «aTTECTOBaH», «HE

aTTecToBaH». CUCTeMa M BO3MOJKHBIE KPUTEPHHM OLIEHKM YYUTHIBAET 3HAHMS, YMEHUS,

HaBbIKM U (WIM) ONBIT JESATEIbHOCTH, XapaKTEepU3YIOIIMe ATanbl (HOPMUPOBAHMS

KOMIIETEHIIMM IHUCHUIUIMHBL. Pe3ylbTaThl TEKYIIErO KOHTPOJIS JIOJIKHBI YYUTHIBATHCS

IIPU IPOMEKYTOYHOU aTTECTALUH.

11.8. MeToau4ieckue yKa3zaHUs JUI OOyYarONIMXCs MO TMPOXOXKICHHUIO IMPOMEKYTOTHON
aTTeCTallHu.

[IpomexxyTounast ~ aTTecTamsi  OOyJarONIUXCS  MPEAyCMaTpuUBaeT  OIICHUBAHUE
MIPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3YyIbTaTOB OO0Y4YeHHs MO nuciuiuimHe. OHa BKIIIOYAET B
ce0s.

— 9JK3aMeH — (opma OILIEHKH 3HaHUM, TONYyYEHHBIX OOYYalOIIUMCA B IMPOIECCe
W3Yy4YEeHUs BCEHW MUCITUIUIMHBI UM €€ YacTH, HAaBBIKOB CAaMOCTOSITEIFHOW padOThI, CIIOCOOHOCTH
NPUMEHATh MX JJis pElIeHUs] MPAKTHMUECKUX 3a7ad. JK3aMeH, Kak MpaBWIO, MPOBOAUTCS B
MEepUoJ; HK3aMEHAIMOHHOM CECCHMM W 3aBEPIIACTCS aTTECTAIMOHHOM OIEHKON «OTIUYHO»,
«XOPOLIOY, «YJOBIETBOPUTEIHLHO», «HEYTOBIECTBOPUTEILHOY.



PesynbraTbl NpOMEXKYTOYHOM aTTECTAllMU 3aHOCATCSA JCKaHAaTaMU B KypHal ydéra
IPOMEKYTOUHON aTTecTaluy, y4eOHyI0 KapTOUKy M aBTOMaTHU3UPOBAaHHYIO MH(OPMAIMOHHYIO
cucremy I'VAIL

ATTecTallMOHHBIE OLEHKH IO (haKyJIbTaTUBHBIM JUCLMIIIMHAM BHOCSTCS B 3a4€THYIO
KHWXKKY, BEIOMOCTb, yueOHyto kapTouky, AC I'VAII u, o coriacoBaHuto ¢ 00y4aromumcs, B
NPUIIOKEHUE K IOKYMEHTY O BbIcIIEM 00pa30BaHUU U O KBAJIU(UKALIUH.

[Tocne mpoxoxaeHus: IPOMEKYTOUHON aTTeCTalli 00y4Jarouiics 00s3aH MPe10CTaBUTh
B JICKAaHAT 3a4€THYIO KHIKKY, ITOJIHOCTBIO 3aII0JHEHHYIO ITPENOJaBaTEIIEM.

I[lo  pesynapTaram  yCIEHIHOIO  IMPOXOXKJIEHUS  I[POMEKYTOUYHOM  aTTeCTalUu
0o0y4arolMMUCS Y BBINOJIHEHUS Y4eOHOro IUIaHA Ha COOTBETCTBYIOUIEM Kypce, JIEeKaHaThl
TOTOBAT IPOEKT IIPHKa3a O MepeBoe 00yJaroMXCs ¢ Kypca Ha Kypc.



Jluct BHECEHUS! U3MEHEHUH B pabouyro MporpaMmy JAUCIUTUINHBI

JlaTta BHECEeHUs
M3MEHEHUH U
JIOTIOTHCHUH.

Iloamnmce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOJIA
3aceaHusl
Kadeapsl

Iloanuce
3aB.
Kadeapoit




