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Annoranus

Jucuunnuna «{udpoBsie BEIUUCIUTENbHBIE YCTPOHCTBA U MUKPOIIPOLIECCOPHI» BXOIUT
B 00pa3oBaTeNbHYI0 NPOTPaMMy BBICIIEr0 OOpa30BaHMsS [0 HANPABICHUIO MOJATOTOBKH/
crenuanbHocTH 12.03.01 «IIpubopocTpoeHre» HaNpaBICHHOCTH «ABHAIMOHHBIC MPUOOPHI U
U3MEPUTEIIbHO-BBIUMCIIUTENIbHBIE KOMILIEKCH». JuciumuinHa peanusyercs kapeapoi «Nel 1.

JlucuuniauHa HalejaeHa Ha GOpMUPOBAHKE Y BBITYCKHUKA CIIEIYIOIIUX KOMITETEHIUI:

[1K-2 «CrocoOHOCTh PUMEHSATH COBPEMEHHBIE JIEKTPOTEXHUUECKUE U3JICTHS, CPEICTBA
JJIEKTPOHUKA M MHUKPOMPOIIECCOPHOM TEXHUKH, BKJIIOYAs MPOrpaMMHOE obecrieueHue, B
pa3zpaOaTblBaéMbIX HM3MEPUTEIBHBIX M  YIPABISAIOIIMX CHUCTEMAX, CHCTEMax KOHTPOJIS
1apaMeTPOBY.

ConeprxaHue JUCHUIUIMHBI OXBAaTBHIBAET KPYT BOIIPOCOB, CBS3aHHBIX C (POPMHUPOBAHUEM Y
OakanaBpOB 3HAHUU B OOJACTH TEOPHUH MPOCKTHUPOBAHUS CIEHUATM3UPOBAHHBIX IU(GPOBHIX U
U(PO-aHAIOTOBBIX  BBIUUCIUTEIBHBIX YCTPOHCTB MNPHOOPHBIX KOMIUIEKCOB Ha OCHOBE
KOMIUIEKTOB LU(POBBIX MHTErPATbHBIX CXEM Pa3jIMYHOTO YPOBHS WHTETPAIlMM U BCTPOSHHBIX
MHUKPOIPOIIECCOPOB U MUKPO-IBM, MOATr0TOBKA BRITYCKHUKOB K PEIICHUIO TPO(eCCHOHATBHBIX
HAay4YHO-UCCJIEIOBATENIbCKUX  3a/lad, CBS3aHHBIX C IPOBEACHUEM SKCHEPUMEHTAIbHBIX
UCCIIeIOBaHMd, (OPMHpPOBAaHWE Yy CTYACHTOB MAarucTpOB  COBPEMEHHOTO  HAyYHOTO
MHUPOBO33PEHHUS, PA3BUTHE TBOPUYECKOI'O €CTECTBEHHOHAYYHOI'O MBIIIJICHUS, O3HAKOMJIEHUE C
METOJI0JIOTHEN TPOEKTUPOBAHUS COBPEMEHHBIX U3MEPUTENIbHBIX CPEJICTB.

[IpenogaBanue AMCHUIUIMHBI MpeAycMaTpuBaeT cienyioume (opMbl OpraHu3aliu
y4eOHOTO TpoIiecca: JISKIUH, TabopaTopHbIe padOTHI, CAMOCTOSTENbHAs padoTa 00yJaoIEerocs,
KOHCYJIbTALINH.

[IporpaMMoil IUCHUIUIMHBI TPETYCMOTPEHBI CIEAYIOLME BUABI KOHTPOJIA: TEKYIIMH
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHAsI aTTecTalus B popMe IK3aMeHa.

OO0mas TpyA0eMKOCTh OCBOSHUS JHUCHIHUIUIMHBI COCTABISACT 7 3a4eTHBIX eIuHUIl, 252
yaca.

S3pIK 00yueHus 0 JUCHMILIUHE KPYCCKUINY.



1. TIlepedeHb MIAHUPYEMBIX PE3YITATOB OOYUCHHS 11O AUCIUTIIIIHE
1.1. Tlenu npenomaBaHus JUCITUTUTHHBI

JluctymiiiHa TpeHa3HadeHa Ui MOATOTOBKH —0akajaBpOB WM TPECIIEIYET CIEAYIOIIne
LEJIN:

- U3YYCHHE COBPEMEHHBIX METOJIOB
HH(OPMAIMOHHO-BBIUMCITUTECILHBIX CHCTEM;

- (dopMUpOBaHHE TEOPETUYCCKUX M TMPAKTHUYECKUX HABBIKOB MOCTPOCHHUS 3JIEMEHTOB
MHUKPOIIPOIIECCOPHBIX MH()OPMAIMOHHO-BBIYUCIUTEILHBIX CUCTEM;

- (opmupoBaHUE TEOPETUYECKUX U MPAKTHYCCKUX HABBIKOB pa3pabOTKH, OTIAIAKH U
TECTUPOBAHUSA AJITOPUTMHYECKOTO W IMPOTPAaMMHOr0 OOECHEUYEHHUs MHKPOIPOIIECCOPHBIX

aHalM3a M CHHTE3a MHUKPOIIPOLECCOPHBIX

WH(OPMAIIMOHHO-BBIUMCIIUTEILHBIX ~ CUCTEM  C  HCIOJBb30BAaHMEM  0a30BBIX  SI3BIKOB
IPOrPaMMHUPOBAHUS.
1.2. JlucuumiuHa BXOOUT B  COCTaB  4acTd, (GOPMUPYEMOHl  y4yaCTHHKaMHU

00pa3oBaTeNbHBIX OTHOIICHUHM, 00pa30BaTEeIbHON MPOrpaMMBbl BBICIIETO 0Opa3oBaHUs (lajee —
OI1 BO).

1.3. TlepeueHsp mIaHUPYEMBIX PE3yJIbTATOB O0yUEHHUS 110 AUCIUILINHE, COOTHECEHHBIX C
IIaHupyeMbIMH pesynbratamu ocBoenust OI1 BO.

B pesynbraTe m3ydeHUs AUCHUILIMHBI OOYYAIONIUICS NOJDKEH O0JIanaTh CISAYIONTUMU
KOMIICTCHIMSIMUA WJTH UX 9acTsMH. KOMIIETEHIIMY U WHIMKATOPhI UX JOCTHXKCHHS NIPUBEICHbI B
tabnwue 1.

Tabnuna 1 — [lepeyeHb KOMIIETEHIMI U HHIUKATOPOB MX JOCTHIKCHHS

Konu
Kareropus (rpynna) Koza v HanMeHoBaHME HHIUKATOPA JOCTHKEHUS
HauMEHOBAaHHE
KOMIIETEHIINH KOMIIETCHIIUH
KOMIIETEHIIUH
ITK-2 CnocobHOCTh
IIPUMEHSITD
COBPEMEHHBIE
AIIEKTPOTEXHUYEC-
p [TK-2./1.1 orieHuBaeT BO3MOKHOCTH
KM€ U3JIeNHs, .
cpercTBa COBPEMEHHBIX IEKTPOTEXHUUECKUX U3JEIINN,
P CPEICTB 3JIEKTPOHUKH U MUKPOIIPOLIECCOPHOI
AIIEKTPOHUKH U
TEXHHUKH C LIEJIbI0 IPUMEHEHUS B COCTaBE
MUKpPOIIPOLIECCOP-
. prUOOPOB U KOMILJIEKCOB
[Ipodeccuonanbuble | HOW TEXHUKH,
[1K-2./1.2 pa3pabaTbIBaeT CTPyKTYPHBIE U
KOMIIETEHIINH BKJIIOUAs
MPUHIMIUAIIBHBIE CXEMBI Y3JI0B U3MEPUTEIBHO-
IIPOrpaMMHOE
BBIUNCIIUTEIBHBIX KOMIUIEKCOB
obecreuecHue, B
[TK-2./1.3 BeITIOJNHSET pa3pabOTKy MPOrPaMMHOTO
pa3pabaTbIBa€MbIX
o0ecreyeHns: U3MEPUTENIbHBIX, YIIPABIISIONINX U
U3MEPUTENbHBIX U
KOHTPOJIMPYIOIIUX CUCTEM
YIPaBISAIOLUINX
CUCTEMaXx, CUCTEMax
KOHTPOJIS
apaMeTpoB
2. Mecro nucuumiauHsl B cTpykType OI1
JucuumnnuHa Oa3upyercss Ha 3HAHUSAX, paHee TMPUOOPETeHHBIX CTYACHTaMU MpU
W3YYEHUH CIIEYIOIINX AUCLUIIINH:
- Uudopmaruxka;
- luckpeTHble HH(OPMAIIMOHHO-U3MEPUTENBbHBIE CUCTEMBI;
- DNEKTPOTEXHHKA;

- Opranmuzanus oOMeHa nHpopMaLuei;
- DIEeKTPOHHUKA M MUKPOTIPOLIECCOPHAS TEXHUKA;
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- OCHOBBI TPOEKTUPOBAHUS TPUOOPOB U CUCTEM.
3HAaHMs, TMOJIyYEHHBIE IMPUM M3YYCHUMM Marepuajga JaHHOM IUCUUIUIMHBI, HMMCIOT Kak
CaMOCTOATENIBHOE 3HAYECHUE, TaK U UCIIOIb3YIOTCS IPU U3YYEHUU APYTUX JUCLUIIINH!
— HHremiekTyanbHble MUKPOMEXAaHUYECKHAE JATUYUKH.

3. O0BeM U TPYIAOEMKOCTh JUCIUTUINHBI
Jlanaple 00 00meM oO0beMe TUCIUIUIMHBI, TPYJOEMKOCTH OTACIBHBIX BHJIOB y4eOHOU
paboThI 1O TUCIUILTHHE (M paclpeie]IeHue 3TOH TPYAOEMKOCTH TI0 CeMecTpam) IpeACTaBICHbI B
Tabnuie 2.

Ta6ymma 2 — O6beM U TPYJ0EMKOCTh JUCITUTIINHBI

N Tpy0eMKOCTb 110 CEMECTpam
By yuebHol paboThl Bcero NG No7
1 2 3 4
Oowan mpyooemKocmup oucyunIuHbl, 7/ 252 3/ 108 4/ 144
3E/ (uac)
AyoumopHuie 3aHamus, BCEro Jac. 85 51 34
B TOM YHCIIC:
nexuuu (JI), (gac) 34 17 17
npakTudeckue/ceMunapckue 3ausatus (113), 17 17
(dac)
nabopaTtopHbie paboTs (JIP), (uac) 34 17 17
KypcoBoil npoekT (padota) (KII, KP), (gac)
9K3aMeH, (4Jac) 36 36
Camocmoamenvnan paboma, Bcero (4ac) 131 57 74
Buo npomesxxcymounoit ammecmayuu’ 3ader, JK3.
mubd. 3ager, sk3amen (3auer, dudd. 3au, 3aser, 3auer
K3 OK3.

EX3

[IpuMeuaHue: kaHAMAATCKHI SK3aMEH

4. ConepxaHue JUCITUTUTHHBI
4.1. PacnpeneneHue TPyJI0EMKOCTH JUCIHUILTHHBI IO pa3JesiaM U BUAAM 3aHITHIA.
Paznensl, TeMBI TUCIUTIINHBI U MX TPYJAOEMKOCTh TIPUBEICHBI B TAOIHUIIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCIUILIUHBL, UX TPYAOEMKOCTh

Paznensl, TeMBI TUCITAIIMHEBL Jlexnnu I13 JIP KII CPC
(uac) (C3) (uac) (gac) (uac)
Cemectp 6

Pazgen 1. 3agaun nudpoBbIx 2

BBIUUCIIUTENILHBIX YCTPOUCTB

PHUOOPHBIX KOMILIEKCOB.

Paznen 2. IlpoektupoBanue nupoBbx | 2 4 10 7

YCTPOHCTB KOMOMHAIMOHHOTO THIIA.

Paznen 3. IlpoektupoBanue nudpoBbx | 2 4 7 11

YCTPOKCTB MOCIIEAOBATEILHOCTHOTO

THUIA.

Paszpnen 4. [IpuHIMner opranusanun 3 14

MHUKPOIPOLIECCOPHBIX U3MEPHUTEIHHO-

BerUMCIHTENbHBIX cucTeM (MIBC).

Paznen 5. [IporpammHoe obecnieuenue | 4 9 12

Mukponporeccopasix UBC.




Pazgen 6. [IpoexktupoBanue 610KOB 4 13

MaMSITH MUKPOIIPOIIECCOPHBIX CUCTEM.

Hroro B cemectpe: 17 17 17 57
Cemectp 7

Pazgen 7. Anropurmudeckoe 5 3 14

obecrieueHrne MUKPOIIPOIIECCOPHBIX

NBC.

Paznen 8. Opranu3amnus uaTepdeiicon 6 14 27

Mukponporeccopasix UBC.

Paznen 9. [Iporpammupyembie 6 33

JIOTUYECKNE UHTETPaJIbHbIE CXEMBI.

Hroro B cemecrpe: 17 17 74

Uroro: 34 17 34 0 131

4.2. CopnepxaHue pa3/iejoB U TEM JICKIIMOHHBIX 3aHSATHI.
CopepxaHue pa3/ie/ioB U TeM JICKIIMOHHBIX 3aHIATHI IPUBEICHO B Ta0HIIE 4.

Ta6mmma 4 — ConepxaHue pa3eyioB U TeM JCKIIMOHHBIX 3aHATHI

Howmep pasznena

HaszBanue u conep:xanue pas3iesioB U TEM JEKIIMOHHBIX 3aHATHI

1

O030p COBPEMEHHBIX BBIYHUCIUTEIBHBIX CPEICTB U HEOOXOAUMOCTh
UX TpUMEHeHHs B coBpeMeHHBIX OoproBbeix HMBC. OcHOBHBIE
napaMmeTpsl dneMeHToB uudposor texuuku (DCJI, TTJI, TTJIL,
KMOII  cepuif). Cucrema o06o3HaueHUH (YHKIHOHAJIBHOMN
NPUHAAIEKHOCTH LU(ppOoBbIX MuKpocxeM. Kopmyca. IlpaBuna
BBITIOJTHEHUS (GYHKIIMOHAIBHBIX U NPUHLHUITHATIBHBIX
JIIEKTPUUYECKUX CXEM, HCHOJb3YIOUIMX 3JIEMEHThl IU(PpPOBOH
TEXHUKU. YCJIOBHblE rpaduueckue OOO3HAUECHUS IIIEMEHTOB
1U(PPOBON TEXHUKH.

JIM3bIOHKTUBHAS U KOHBIOKTHUBHASI HOpMalibHbIEe (opMbl. Tabmubl
HMCTUHHOCTH. VYnpouienue OyJeBBIX BBIPAKEHMUII.
KoHcTpynpoBaHnue cxem Ha OCHOBE OYJIEBBIX BBIPAYKEHUM.

bazoBbie nmocnenoBaTenbHOCTHBIE cXeMBbI. [IOHSATHE YyCTONYMBOCTH.
Tabmuma mnepexonoB. VckmoueHne M30BITOYHBIX YCTOWYMBBIX
COCTOSIHMI. MeToapl MPOEKTUPOBAHUE MOCIEAOBATEIBHOCTHBIX
cxeM. ACHHXPOHHBIE ITOCJIET0BATEILHOCTHBIE CXEMBI.

[Tpunumne! opranu3auun  Mukpomnpoueccopusix MBC. 3apaun,
pemaemsie MIBC B cocraBe mpubopHOoro kommiekca. OG630p
COBPEMEHHBIX OOpTOBBIX MHUKporporeccopusix MBC, pemaembie
uMu 3anaud Ha Oopty JIA, M NepcHeKTUBbl HX JalbHEWUIIEro
pa3BUTHA. APXUTEKTypa LIEHTPAIU30BAaHHBIX U PACIpPENEICHHBIX
mukpomnpoueccopubix ~ UBC  JIA.  OpnHomporieccopHble U
MHOTONPOLIECCOPHBIE  CTPYKTYphl. MarucrtpajibHblii  NPUHIUI
opranusanuu Mukponponeccopssix MBC.

OcCHOBHBIE TIPOIPaMMHO-JOCTYIIHBIE Y3JIbI MHKpPOIIpOLiEccopa U
MukpoOBM. Peructpel u perucrpobie ¢daiinsl. Opranuzanus
cteka. PazpaboTka mporpamm Ha si3bike accemOuepa. JlocTouHcTBa
W HEJOCTaTKu s3blka accemOmep. CucreMbl  pa3paboOTKH,
IIPOrPaMMUPOBAHUS M OTJIAJKH MHUKPOIPOLIECCOPHBIX CHUCTEM.
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OTnagyuku,  SMYJSTOPBI,  MPOrPaMMATOPHI. OcobenHoctu
pa3paboOTKM ©  OTIAAKH OTKa30yCTOWYUBOTO IMPOTPAMMHOTO
obOecrieueHus. OCHOBHBIE aJITOPUTMBI TMPOBEPKH PETUCTPOB U
0JIOKOB MaMSITH.

[IpoektupoBaHue OJOKOB MaMATH MHUKPOMPOIIECCOPHBIX CHUCTEM.
Krnaccudukaiust ©W  OCHOBHBIC TEXHHUYCCKHE XapaKTEPUCTHKH
3a[IOMHUHAIONIAX YCTPOUCTB. O030p COBPEMEHHBIX 3aITOMUHAIOIMX
yerporictB. O3Y  cratuueckoro (SRAM - static RAM) wu
JHUHAMHAYECKOTO (DRAM - dynamic RAM) Tumos.
Cernerossnektpuueckas mamsate (FRAM — ferroelectric RAM).
TumoBbie cxembl gemmdpanuu  aapeca. OCHOBHBIE CXEMBI
HapanMBaHus PaspsIHOCTH B 00bEMA TaMSITH.

AnroputmMuueckoe oOecrieueHne  Mukpompoueccopsix  MBC.
MacmrabupoBaHue CUTHajIOB. AMNNPOKCUMAIMS  CTaTUYECKUX
XapaKTEPUCTUK JTATYMKOB. Onpenenenue rapamMeTpoB
ANIpPOKCUMHUPYIOIIUX TOJIMHOMOB C MCHOJIb30BAaHUEM METOAA
HAaUMEHBIINX KBaJAPaTOB. ANMpoKcUMAaIus ciutaiiHamu. TabnuyHas
peanm3anus (G YHKITHIA. JnHamuueckas KOPPEKTUPOBKA
XapaKTEepPUCTUK JAaTYMKOB. JlMCKpeTH3aluuss U BOCCTAHOBJICHUE
aHaJOrOBBIX CHTHAIOB. Criia)XWBaHWE JUCKPETHBIX (DYHKIIHIA.
Anroput™mbl  1IUGPOBOM  IKCTPANONIALMKM W WUHTEPIOJALHUU.
OcHOBHBIC THIBI (UIBTPOB U UX PEATH3ANUSA C HCIOJIH30BAaHHEM
MHUKPOIPOLIECCOPHOUN TEXHUKH.

00630p COBPEMEHHBIX OOpTOBBIX uHTepPeiicoB
mukponponeccopusix BC. 3agaun n xnaccudukanus. Pexumsl
BBOAa-BbIBO/Ia.  [Iporpammubiii  BBOA-BbIBOA.  MHTepdeiich
IporpaMMHOro oOMeHa. AzipecyeMblii 1 KOMMYTUPYEMBIH MOPTHI,
croco0  paclpeneneHuss agpecHOro  IPOCTPAHCTBA,  CIOCOO
JUHEeHHoro BbIOOpa. BBOA-BBIBOJ B pekume npepblBaHUA. Buiel
npepeiBanuil.  [loamporpammsl  00cCIyKMBaHUS — NpEpbIBAaHUM.
WnenTudukanuss mnpepslBaloIero ycTpoiictBa. BekTopHble u
BJIO’)KEHHBbIE TpepbiBaHudA. [loHATHE M JOCTOMHCTBA MPSMOTO
Jocrtyna K namsatd. KoHTposuiepel mpsMoro nocryna K INaMsTH.
CrangaptHple  HMHTEepQEiicbl ~ MUKpONPOLIECCOPHBIX  CHUCTEM.
OcHoBHbIE napaMeTpsl " OpraHu3arnus oOMeHa.
[TocnenoBarenpHBI HHTEpPEiic B coorBercTBUU ¢ [[OCT 18977-79
u PTM1495-75 ¢ usmenennem 3 (ARINC 429). Hnrepdeiic
Avionics Full-Duplex Switched Ethernet (AFDX, ARINC 664).
TUNOBBIE CXEMOTEXHUUYECKHE PpEUICHMs Uil IOJKIIOUYEHUS
OOPTOBBIX JAaTYMKOB M HMCTOYHMKOB HH(pOpManuu K OOpTOBOM
NBC.

[IporpamMmmupyemsble soruyeckue uHTerpanbHbie cxembl (IIJIMC).
Knaccugpukamus ~ IIJIMC.  O630p  coBpemennbix  [TJIMC,
U3TOTABIMBAEMBIX CHEIUAIBHO I MpPUMEHEHHs Ha OopTy
JIETaTeNIbHOTO M KOCMUYECKOI' 0 anmnapaToB, U UX (pyHKIMOHAIbHbIE
BosmokHoctu. [IJIMC FPGA (Field Programmable Gate
Array).0630p coBpemennbix [IJIMC FPGA, BbImycKaeMbIX
IIPOMBINIIIEHHOCTBI0. APXUTEKTypa U OCHOBHBIE (DYHKIIMOHAJIbHBIE
onoku. IlporpammupoBanue. IlepcriektuBbl pazButus. [IJINC
CPLD (Complex Programmable Logic Device). O630p
coBpemenHbix [IJIMC CPLD, BeImyckaeMbIX HPOMBIIIICHHOCTHIO.
ApXuTekTypa U OCHOBHBIC (hyHKIIMOHAJIbHBIC OJIOKH.




[IporpammupoBanme. IlepcnektuBsl paszButus. Cucrema Ha
kpuctawie SoC (System on Chip). O630p coBpemennbix [TJIMC
SoC, BbIMyCKaeMbIX MPOMBIIICHHOCTBIO. ApPXHUTEKTypa U
OCHOBHBIE  (yHKIHMOHANBbHBIE  OJIoku.  IIporpammupoBaHnue.
IlepcnextuBbl  pa3Butusi.  I[Iporpammupyembie B FPGA
MUKpOTponeccopubie  simpa  (softcore).O030p  COBpeMEHHBIX
MUKPOTIPOLIECCOPHBIX  SJIEP, BBIMTYCKAEMbIX MPOMBIILIEHHOCTHIO.
ApXUTEKTYpa M  OCHOBHbIE  (YHKUIMOHAJbHBIE  OJOKH.
ITporpammupoBanue. IlepcriekTuBbl pa3BUTHS.
4.3. TlpakTtuueckue (CEMHUHAPCKHUE) 3aHATUS
Tembl IpakTHUECKUX 3aHATHI U UX TPYJOEMKOCTh IPUBEICHBI B TAOJIHUIIC 5.
Tabmuna 5 — [IpakTudeckue 3aHATHS U UX TPYJOEMKOCTh
Ne Dopmsbl
n/ | Tembl npakTUYECKUX 3aHITHIHA MPAKTUYECKHUX Tpynoemkocts, | Ne pasnena
. (gac) JIACITUTLTUHBI
I 3aHATUI
Cemectp 6
1 | Yopouenue OyneBbix [IpakTuueckoe 4 2
BBIpKEHUN 3aHSTHE
2 | Ucknrouenune n30bITOUHBIX [IpakTueckoe 4 3
YCTONYMBBIX COCTOSTHUIMA 3aHSTHE
I10CJIEZIOBATEIbHOCTHBIX CXEM
3 | ApudmeTrdeckue onepamum ¢ [IpakTHrueckoe 4 5
yuciamMu B popmare ¢ 3aHATHE
(buKCUpOBaHHOM 3amTOM
4 | Beiuucienue GyHKUUN s [IpakTuueckoe 5 3)
3HaueHUH B popmate ¢ 3aHSTHE
(bUKCUpPOBaHHOM 3aIsATOM
Bceero 17

Tabnuua 6 — JIabopaTopHble 3aHATHUS U UX TPYJOEMKOCTb

4.4. JlaGopaTopHble 3aHATHS

Tembl 1a00paTOPHBIX 3aHATHIA U X TPYJOEMKOCTb IPUBECHBI B TaOIHIIE 6.

Ne
Ne HaumenoBanue nabopaTopHbIX paboT Tpynoemkocts, | pasnena
n/m (gac) JVCLIATT
JIMHBI
Cemectp 6
1 Pa3paboTka cxem Ha OCHOBE OYJIEBbIX BhIpayKEHHH 2 2
2 Pa3paboTka cxem Ha MyJbTHTIICKCOpaX 4 2
3 [{lndpoBbie METO1bI H3MEPEHNS BPEMEHHBIX HHTEPBAJIOB 4 2
4 Pa3paboTtka uudpoBbIX YCTPOHCTB 4 3
M0CJIEJ0BATEIbHOCTHOTO THUIA
5 PopMupOBaHUE BPEMEHHBIX 3aJIEPIKEK 3 3
Cemectp 7
1 Pa3paboTka nnppoBeIX GHUIBTPOB HU3KUX M BHICOKHUX 3 7
9acTOT
2 Amnaioro-uin¢poBoii mpeoOpa3oBaresb NOCIeI0BaTENbHOTO | 4 8
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PUOJIVKEHUS
3 HupoBoii 2J1eKTpUYECKU TEPMOMETP 4 8
4 Wurepdetic 12C 4 8
3) JlMckpeTHBIe yCTpoHCTBa OTOOpakeHNs: HHPOpPMaLIUU 2 8
Bcero 34
4.5. KypcoBoe NMpoeKTUpOBaHHE/ BHIITOITHEHUE KYPCOBOW PabOThI
VY4eOHBIM MJIAHOM HE IPESYyCMOTPEHO
4.6. CamocrosTenbHas paboTa 00yJarOImuxcs
Bunel camocTosTenbHON paboThI U €€ TPYAOEMKOCTh IPUBEIEHBI B TabuIe 7.
Tabmuna 7 — Busibl caMocTosTeIbHON PabOTHI M €€ TPYA0EMKOCTh
N Bcero,
Bua camocrositensHOM paboTh qac Cewmectp 6, uac Cemectp 7, yac
1 2 3 4
H3ydeHne TeopeTHuecKoro MmaTepuana 33 50

nucuurnael (TO)

KypcoBoe npoextuposanue (KII, KP)

Pacuerno-rpadguueckue 3ananus (PI'3)

Brimonaenue pedepara (P)

[ToaroroBka K TEKyIeMy KOHTPOJIIO 8 8
ycneBaemoctu (TKVY)

Homamnee 3amganne (/13)

KonTponbubie pabotel 3a0uHNKOB (KP3)

IToaroroBka K MpoMeXyTOYHOU 16 16
atrectrauuu (ITA)

Bcero: 131 57 74

5. [lepedyenn yueOHO-METOIUYECKOTO 00ECTICUCHUS
JUIS CAMOCTOSITENIbHON PaboThl 00yUaroImuXxcs Mo JUCUUIUIHHE (MOJTYJIIO)
Y4eOHO-MeTOAMYECKNE MaTepHalbl Il CaMOCTOSITENIbHON padoThl 00yJaromMXcsl yKa3aHbl B
. 7-11.

6. IlepeueHb MeYaTHBIX U ANEKTPOHHBIX YUEOHBIX U3TaHUN
[lepedyeHb MeYaTHBIX U DJICKTPOHHBIX YIeOHBIX M3/IaHUH MPUBEIEH B TaOIHUIE 8.
Tabnuua 8— [lepeyeHb Me4aTHBIX U AJIEKTPOHHBIX YUEOHBIX M31aHUI

ugp/ Komi4ecTBo 5K3eMILIAPOB B
URL a P cc bubnuorpaduyeckas ccpliaka OUOIMOTEKE
- (Kpome DIIeKTPOHHBIX SK3EMILISIPOB)

004 (075) Vepromos E.I1. LludppoBas cxeMOTeXHUKA: y4. | 24

v 27 noco6ue. CII0.: BXB-IlerepOypr, 2004. -782

C.
004 Manaxanoe P.H. Monynb aHanoro- 87
M74 udpoBoro mpeoOpazoBaHUs

MHKpOKOHTposuiepoB Microchip cepun
PIC18F. CII6.: TOY BIIO "CII6I'YAIT",
2014. - 37 c.




621.317 Manaxarnos P.H., Kpvicun /[.1O. Iludposoit 86
L1 75 anextpuyeckuit repmometp. CII6.: TOY

BITO "CII6I'YAII", 2009. - 35 c.
004.4 Manaxanoe P.H., Kpvicun J[.FO. Untepdeiic | 85
73 I°C. CII6.: TOY BIIO "CIIGI'Y AIT", 2009. -

35c.

7. IlepeueHb 3IEKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
UH(POPMALIMOHHO-TEIEKOMMYHHUKAIIMOHHOHU ceTn « HTepHeT»
Ilepeuens DIIEKTPOHHBIX 00pa3oBaTeIbHbIX pecypcoB UH(pOPMaLMOHHO-
TEJIEKOMMYHUKAMOHHON ceTu «/HTepHeT», HEOOXOAUMBIX MJIi OCBOCHHUS JUCLUIUIMHBI
npuBe/ieH B Tabsmie 9.

Tabmuma 9 — IlepedeHp DJIIGKTPOHHBIX O0pPa30BaTENBHBIX PECYPCOB HH(POPMAIMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTn «HTepHeT»
URL aapec HaumenoBanue

www.microchip.com. | Texuudeckoe onrcanue MUKpokonTpoiuiepa Microchip PIC18F4520

8. Ilepeuenp HHPOPMAITMOHHBIX TEXHOJIOTUI
8.1. IlepeyeHp TPOrpaMMHOTO OOECHEYCHHUS, HCHOIB3YEeMOTO MpPU OCYIIECTBICHUU
00pa30BaTENLHOTO MpOoIiecca M0 JUCIUIIIHHE.
[Tepeuenp UCTONIB3yEMOTr0 IPOrPaMMHOTO oOecTieueHHs mpeacTabieH B Tabuuie 10.

Tabmuna 10— [TepeueHs mporpaMMHOT0 00€CIICUCHIS

Ne i/t HanmenoBanue

He npenycmotpeno

8.2. IlepeucHb MH()OPMAITMOHHO-CITPABOYHBIX CUCTEM,HCIT0JIb3yEeMBIX pu
OCYIIIECTBIIEHUU 00pa30BaTeIHLHOrO Mpoliecca Mo AUCIUILITNHE

[lepeuens WCTHONB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IMPEICTABICH B
Tabmmite 11.

Tabmauna 11— Ilepeuens MHGOPMAITMOHHO-CIIPABOYHBIX CUCTEM

No /1t HaunmenoBanue

He npenycmorpeno

9. MarepuanbHO-TeXHUYeCKas 6a3a
CoctaB MaTepuHaTbHO-TEXHUYECKONW 0a3bpl, HEOOXOAMMOW ISl  OCYIIECTBIICHUS
00pa3oBaTenbHOTO MpoIiecca Mo TUCIUIUIMHE, TIPECTaBiIeH B Tabnuiel 2.

Tabmuma 12 — CocTaB MaTepHaIbHO-TEXHIUYECKOH 0a3hl

Ne HanmeHnoBaHMe cOCTaBHON 4acTH Howmep aynutopun
/1 MaTepUaIbHO-TEXHHUUECKOH 0a3bl (TIpu HEOOXOMMOCTH )

JIeximoHHas ayIUTOPUS

MynsTuMeanitHAs TEKIMOHHAS ayAUTOPUS

3 | Cnenmanu3upoBaHHas 1abopaTopust

10. Omnenounble cpeaCcTBa AJIs MPOBEICHHS IPOMEXKYTOUHOM aTTeCTaIlH
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10.1. CocTaB OLICHOYHBIX CPEACTBAJS MPOBEACHUS IMPOMEKYTOYHOM aTTeCTaI[HH
00ydJaronuxcs Mo IMCUUILIMHE TTpUBeIeH B Tabnwuie 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEACTB ISl IPOBEICHHSI TPOMEKYTOYHOM aTTeCTAIH

Buza npomexyTo4HON aTTecTaluu IlepedyeHb OLICHOYHBIX CPEACTB

DK3aMeH Cnucok BOMPOCOB K IK3aMEHY;
DK3aMeHAaI[MOHHEIC OUJICTHI,
3amaun;

TecTrl.

3aueTr Cnucoxk BOIPOCOB;
TecTtsr;
3amaun.

10.2. B kauecTBe KpUTEpPHUEB OICHKH YPOBHS C(HOPMHPOBAHHOCTH (OCBOCHHS)
KOMIIETEHIIMI O0OY4YaloUIMMHCS MPUMEHSETCS S5-0ajuibHasi MIKajla OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIHIA, KOTopas puBecHa B Tabumie 14. B TeueHne cemMecTpa MOXKET HCIOIb30BaThCS
100-0annpHast ~ mKajma ~ MOXYJBHO-PEUTHHTOBOM  CHCTEMBl ~ YHHUBEPCUTETa,  IpaBHUIA
UCIIOJI30BaHUSI KOTOPOW, YCTAHOBJICHBI COOTBETCTBYIOIIUM JIOKAJIbHBIM HOPMATHUBHBIM aKTOM
'YAIL
Tabnuna 14 —Kpurtepun onieHKH ypoBHSI CQOPMUPOBAHHOCTH KOMITETCHIIUH

Or11eHKa KOMITETEHIUI

Xapakrepucrvka chOpMUPOBAHHBIX KOMIIETEHIIUN
5-0ayuipHad mIKama paKTep (bopvmp

— oOyyaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJI MPOTPAMMHBII
MaTepuar,

— YBEPEHHO, JIOTUYHO, MOCJIEI0BATEILHO U TPAMOTHO €0 U3JIaraeT;

— OMUPAsICh HAa 3HAHMS OCHOBHOW W JIOMIOJIHUTEIBHOW JIUTEPaTYpHI,
TECHO NPUBS3bIBAET YCBOCHHBIE HAYUHBIEC TTOJIOKEHUS C MIPAKTUUECKON
JIeATEIbHOCTBIO HAIIPaBJICHUS;

— yMeso 000CHOBBIBAET U apTyMEHTUPYET BBIJBUTAEMBIE UM HJICH,

— JIeJIaeT BBIBOALI M 00OOIICHHS;

— cBOOOJIHO BJIaJICET CUCTEMOM ClielnaIn3uPOBAHHBIX TOHSITUH.

«OTIIMYHO»
(GaduTCHO»

— o0yyarouiicss TBEPI0 YCBOMI MPOTPaMMHBIN MaTepuai, TPaMOTHO U
[0 CYIIECTBY W3JIaraeT €ro, ONupasch Ha 3HAHUS OCHOBHOU
JTUTEPATYPHI;

— HE JIOMYCKAaeT CYIECTBEHHBIX HETOYHOCTEI;

— YBSI3bIBAa€T YCBOCHHBIE 3HAaHUS C MPAKTHUECKON AESITeIThbHOCTHIO
HaTPABIICHUS;

— apryMEHTUPYET HAYIHBIC TIOJIOKEHUS;

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— BJIAJICET CUCTEMOM CIeNUaIN3uPOBAHHBIX TOHSITUH.

(XOPOLIO»
(Ga4uTCHO»

— o0yyaromuiicss yCBOMJI TOJBKO OCHOBHOW IpPOrpaMMHBIA MaTepua,
[0 CYIIECTBY M3JIaraeT €ro, ONMpasch HAa 3HAHUSA TOJBKO OCHOBHOM
JIUTEPaTypHl,

— JIONyCKaeT HeCYIIECTBEHHbIE OINOKU U HETOYHOCTH;

— UCIIBITBIBAECT 3aTPYAHEHUS B NPAKTUYECKOM IPUMEHEHUW 3HAHWUU
HaIlpaBJICHUS;

— cnabo apryMEeHTUPYET Hay4YHbIE MTOJIOKEHUS;

— 3aTpyaHsieTcs B (OpMYIHMPOBAHUN BBIBOJOB M 0000IICHUI;

— YaCTUYHO BJIAJECET CUCTEMON CIIENMAIN3UPOBAHHBIX MOHSITHIA.

«YOOBJICTBOPUTCIIEHO»
(Ga4uTCHO»

— oOyyaromuiicss He YCBOWJI 3HAYUTENbHOM 4YacTh MpPOrpaMMHOIO

MaTepuana;

«HEYJIOBJIETBOPUTEIBHO» | — IONYCKAeT  CYIIECTBEHHblE  OIIMOKM M HETOYHOCTH NP
«HE 3aU4TCHO» paccMOTpeHHH pobsieM B KOHKPETHOM HallpaBlIeHUH;

— MCIIBITBIBAET TPYIHOCTH B IPAKTUUECKOM IIPUMEHEHNHN 3HAHUM;

— HE MOKET apr'yMEHTHPOBATh HAYYHbIE IOJIOKECHMUSI,;
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Or11eHKa KOMITETEHITUHN

5-0aiubHas mKana

XapaxrepucTrka chopMUPOBAHHBIX KOMIIETEHIUI

— He (hOpMYIHPYET BBIBOAOB U 000OIICHHIA.

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

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

Ne i/t

IlepeueHp BonpocoB (3a7ay) A7 3K3aMeHa

MuUKpOIpOLIECCOPHBIE KOMILIEKThI BUC/CBUC. CtpykTypa u
(GYHKIIMOHUPOBAHHE MUKPOIIPOIIECCOPHON CHCTEMbl. MUKPOKOHTPOJLIECPHI.

VYnpasienue MOLyIIMU IaMATH U BHEIIHUMU YCTpoicTBaMu. CUTHAJIBI
ynpasieHus. PexxrMbpl oOMeHa TaHHBIMU.

Muxkpomnpoueccop Intel 8085A. Crpykrypa Mukpomporeccopa. biok
peructpoB. Ctek. DyHKIIMU BBIBOJIOB U CUTHAJIOB.

CHHXpOHU3ALUS U MOCICI0BATEILHOCTD JCUCTBUN MHKpomporeccopa Intel
8085 A. Komanaarie 1 MallIMHHEIE ITHKIIBL.

Cuctema npepwiBanuii Mukpornpoieccopa Intel 8085 A. Cxema BKIIIOUEHH
IPOrPaMMHUPYEMOTO  KOHTPOJUIEpAa TIPEPhIBAaHHA B MHKPOIPOIIECCOPH(
cucreme. KackagHoe BKIIOUeHHE KOHTPOJUIEPOB MPEPHIBAHUIA.

CxeMbl MOAKITIOYEHUS MOAYJEH MaMATH W BHEUIHHX YCTPOWCTB K IIMHAM
MHUKPOIPOLIECCOPHON CUCTEMBI. AOCOJIIOTHAs W HEaOCOJIOTHAS aApecalnu
TIaMSITH.

Peanuszanus 0e3yclIOBHOTO M YCIOBHOTO IMPOrpPaMMHBIX BBOJa U BBIBOJA
JAHHBIX B MUKPOIIPOLIECCOPHOU CUCTEME.

[TporpamMmmupyemsblii koHTposuiep npepeiBanuil Intel8259A. Crpykrypa u
IIPOrpaMMUpPOBaHNE KOHTposulepa. DyHKIMOHAIIBHOE Ha3HAUYEHHUE BBIBOJIOB
Y CUTHAJIOB KOHTPOJUIEPA.

Kontposmep npsimoro noctyna k nmamsatu Intel 8237A. ®@yHkunoHaiabHOE
Ha3HayeHHe BBIBOJAOB U CUTHAJNOB KoOHTpojuiepa. CTpykTypa U
(GyHKLIMOHATIBHOE Ha3HAueHHE. YBEIWYEHHE 4YHClIa KaHAJIOB MPSIMOTO
JIOCTyMNa K MaMSTH.

Bxirouenue — KOHTposulepa  NpsAMOro  JOCTynma K IaMATH B
MUKPOIIPOILIECCOPHYIO CUCTEMY Ul OOMEHA JaHHBIMU C MOJYJIIMU MaMATH
Y BHEIIHUMH YCTPOHCTBAMM.

Cospemennsie BUC/CBUC ¢ mnepenporpaMMUpPYeMBIMH  CTPYKTYpaMu
(FPGA, CPLD, SoC). Knaccuduxamms. IIpenmyinectBa U HeIOCTaTKH.
IlepcnexkTuBBI pa3BUTHS.

OCHOBHBIC TEXHHUYECKHE XapaKTePUCTUKU MUKpocxeM cemerictBa Cyclone 11
¢bupmel Altera.

braoku wmaccuBoB normyeckux ycrpoiicte (LAB — logic array blocks)
mukpocxem cemerictea Cyclone II ¢upmer Altera. Coenunenne LAB.
CUrHaisbl ynpaBJieHUsl.

Jlorndeckue sneMeHTH MHKpocxeM cemeiictBa Cyclone II ¢upmbr Altera.
CUrHaisbl ynpaBJieHUsl.

HomuHanbHBIA peXuM pabOTHl JIOTHYECKOTO 3JJIEMEHTAa MHUKPOCXEMBI
cemeiicta Cyclone II pupmbr Altera.

JuHaMuveckuid pexxuM  pabOThl JIOTHYECKOTO 3JIEMEHTa MHKPOCXEMBI
cemetictBa Cyclone 11 pupmsr Altera.
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CrnoxHbie mporpammupyembie sorudeckue cxempl CPLD  (Complex
Programmable Logic Device).

[Tporpammupyemas noruka “Cucrema Ha kpucramie” (SoC - System on
Chip). CoBpeMEeHHOE COCTOSIHHE U TIEPCIICKTHBBI PA3BUTHSL.

[Iporpammupyembie MUKpoIiporieccopsl (Software cores).

Bormpocsr (3amaun) nis 3avera / qudd. 3auera npeacTaBieHsl B Taduie 16.

Taobnuua 16 — Bon

pochl (3a1aun) ans 3adera / qudd. 3adera

Ne i/t

[Tepedyens BonpocoB (3agav) myist 3adeta / nudd. 3auera

[Tepeuens BompocoB (3a1a4) aist 3a4era / qudepeHInpPOBAHHOTO 3a4eTa

MuxkpokoHTpoJsuiep Microchip PIC18F4520. ApxuTeKTypa u
(GYHKIIMOHAJIbHBIE BO3MOXXHOCTH MHKPOKOHTpoiiepa. VHTerpupoBaHHbIE
3JIEKTPOHHBIE MOy M. CHcTeMa KOMaH.

Opranuzanus namsati MukpokonTposuiepa PIC18F4520. Opranuzanus
cTeka. Peructpsl ciennanbHOro Ha3HaueHus. PeructpoBble paitibl.
Komanapl MUKPOKOHTpOIIEpa Jist pabOThI C TAMSTBIO U CO CTEKOM.

Komangusrit ki mukpokonTposuiepa PIC18F4520. Apudmernuecko-
JIOTMYECKOEe YCTPOHCTBO. MaTpu4HbIi yMHOXUTENb. ApupMeTHIecKue
KOMaH/ibl MUKPOKOHTpPOJLIEpA.

Cucrema npepoiBanuil Mukpokontposuiepa PIC18F4520.

[Toptel 1mmdpoBoro BBOAa-BbIBOAa. KoMaHIBI MHUKPOKOHTpOJUIEpA IS
paloThI ¢ IMHUAMH LH(POBOTO BBOJA-BBIBOJIA.

WNuTerpupoBaHHblii  AEeKTpOHHBIM  Moayiab Taiimepa 0. OOpaboTka
MpepbIBAHUIA.

WHTerpupoBaHHbIN 3JIEKTPOHHBIN MOJYJIb T'€HEPATOPa CUTHajla ¢ LIMPOTHO-
VMITYJIbCHOW MOJYJIALIMEN.

WMHTerpupoBaHHbIN JIEKTPOHHBIA MOLYJIb MOCIEA0BATEIIBHOW CUHXPOHHON
cBsi3u MSSP. Peanu3zanus unrepdeiica mocnenoparenbHoi cBsizu SPI (Serial
Peripheral Interface). O6paboTka npepbIBaHUH.

WHTErprpoBaHHbIN AIEKTPOHHBIA MOIYJIb MOCIEA0BATEIIbHOW CHHXPOHHON
cBs13u MSSP. Peanuzanus uarepdeiica mocienoBaTenbHON CBA3U I’C (Inter-
Integrated Circuit). O6paboTka mpepbIBaHUM.

WMHTerpupoBaHHbIN JIEKTPOHHBIA MOAYJIb MOCIEA0BATEIIBHOW CUHXPOHHON
acuaxpoHHo# nepenaun gaHHbIX EUSART. O6paboTka npepbiBaHuil.

Peanuzanus untepdeiico nocnenoBarensHoi cBsizu RS232, RS485 u
RS422.

DNEKTPUYECKH CTUPAEMOE MPOrPAMMHUPYEMOE MOCTOSHHOE 3alIOMUHAOIIEE
yctpoiictBo EEPROM mukpokonTposuiepa PIC18F4520. Opranuzanus
orepanuil 3anucy 1 yTeHus JaHHbeix. O0paboTKa mpephIBaHUH.

WNHTerpupoBaHHbIN 3JIEKTPOHHBIN MOJYJIb aHaJI0Tr0-1IM(ppPOBOTO

npeoOpasosareinss. OOpaboTka mpepbIBaHUI.

[lepeuenr TeM [l KypCOBOTO TMPOESKTHUPOBAHUS/BBIIIONHEHUS KYpPCOBOW pabOTHI
MpeICTaBICHBI B Tabmwmie 17.
Tabnuna 17 — Ilepeders TeM UIst KypCOBOTO IPOEKTUPOBAHMSI/BBITIOTHEHUSI KYPCOBOM pabOTHI

[TpumepHBIii TepeueHb TeM sl KypCOBOTO MTPOEKTUPOBAHUS/BBITIOIHEHUS

Ne n/m .
KypCOBOM paboTHI
Y4eOHBIM IIJIAHOM HE MPEAYCMOTPEHO
Bonpockl s mpoBeneHHS MPOMEXYTOUYHOM AaTTeCTallMd B BHJAE TECTHPOBAHUS

MpeACTaBICHBI B Tabwmie 18.
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Ta6mmmia 18 — [IpumepHsIii TepedeHb BOMPOCOB ISl TECTOB

No i/t [IpumepHBIi IepedeHb BOMPOCOB JIJIsl TECTOB

[To xaKo¥ TEXHOJIOTUH BBIITOJIHEHBI MUKPOCXEMBI, 00JIa/Iaf0IINe MAaKCUMAThHBIM
OBICTpOICHCTBUEM ?

Hanumure, kakoe 0603HaueHIE UMEIOT MUKPOCXEMBI, BBITIOJIHSIONINE ()YHKIHH
JIBOUYHBIX CYETUUKOB

J{ns1 uero npeaHazHaueH MyJIbTUILIEKCOP?

Jls yero npeaHa3zHaveH JeMyJIbTHILIEKCOP?

3a c4€T Yero NOCTUraeTCsl YHUBEPCAIbHOCTh MUKPOIIPOLIECCOPHBIX CUCTEM?

[lepeuncnure 3a1a4u, peniaeMble MUKPOIIPOIIECCOPHON CHCTEMOM B COCTaBe
IprOOPHOTO KOMIUIEKCA

[lepeuncivte OCHOBHBIE MPOTPAMMHO-AO0CTYITHBIE Y3JIbI MUKPOIIPOLIECCOPA

Hepe‘lI/ICHI/ITC OCHOBHBIC CTPYKTYPbI OPraHU3allluu CTCKA

[Tepeuncnure 1OCTOMHCTBA sI3bIKa accemMOep

Hepe‘lI/ICJ'H/ITe HCOOCTATKHU sA3bIKa 8.CC€M6J'Iep

ITpuBeanTE OCHOBHBIEC OTINYMS OTJIAJYUKA OT IPOrpaMmaTopa

HpI/IBe[[I/ITe OCHOBHBIC OTJIMYMA OTJIAAYMKA OT OMYJIATOPA

ITpuBenure nocronncTBa O3Y cTaTHYECKOTO TUTIA

ITpusenure HepocTatku O3Y cratuyeckoro Tuma

ITpuBenure nocronHcrea O3Y AMHAMUYECKOTO THIIA

ITpusenure HepocTaTku O3Y AMHAMUYECKOTO THUIIA

HpI/IBeI[I/ITe JOCTONHCTBA CGFHGTOBHGKTqueCKOﬁ naMsTH

IIprBeanTE HETOCTATKU CErHETOIEKTPUYECKON NaMATH

Jls1 uero npuMeHsieTcsi MacIITabupOBaHUE CUTHAJIOB?

ITepeuncnure nocronrcra RISC no cpaBuenuio ¢ CISC

[lepeueHb TeM KOHTPOJBHBIX PabOT MO NUCHUIUIMHE OOYYaIOIIUXCS 3a09HOU (hOPMBI
o0ydeHus1, Ipe/ICTaBICHbI B Ta0mie 19.

Tabmuua 19 — IlepeueHb KOHTPOJIBHBIX paboOT

No /it [TepeyeHb KOHTPOJIBHBIX PabOT

He npenycmorpeno

10.4. Metoguueckue  Marepuaibl,  ONpPEACNSAIOIIMEe  HPOLENypbl  OLIEHUBAHHS
MHAMKATOPOB, XapaKTEpU3YIOUIMX dTanbl (OPMUPOBAHUS KOMIETEHLUH, COJEp)Karcs B
JOKAJIBHBIX HOpMaTuBHBIX akTax [YAII, pernameHTHpYyOIIUX NOPSAAOK M TMPOLERYPY
MIPOBEJICHUS TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEXKYTOUHOM aTTecTali 00yJarommuxcs
I'VAIL

11. Metoaudeckue yKazaHus Ui 00YJarOIIUXCs IO OCBOSHUIO JUCIIUILTHHBI

11.1. Meroauueckue ykazaHus A OOy4aroIUXCs 10 OCBOEHHIO JIEKIIMOHHOTO
MaTepuana

OcHOBHOE Ha3HAYEHHE JIEKIIMOHHOTO MaTepuanga — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
riyOOKOe U SICHOE W3JIOKEeHHe yueOHoro marepuana. HasHadeHune COBpEMEHHOM JeKIUU B
pamMKax JUCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(OPMAIMIO 10 TEME, a B OCBOCHUU
(byHaaMeHTaNbHBIX MpoOJeM JUCHMIUIMHBI, METOJOB HAayYyHOrO IIO3HAHMS, HOBEWUIIMX
JOCTHKEHUI HaydyHOM MbIcnu. B yueOHOM mporiecce JEKIUsS BBIIOIHSAET METOJ0JIOIHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIUH. JIEKIMs pacKpbIBaeT MOHATUHHBIN anmapar
KOHKPETHOW 00sIacTH 3HaHus, €€ mpoOsieMbl, AAeT LEIbHOE NPEACTaBIECHUE O AUCLUILIMHE,
MIOKAa3bIBAET B3aUMOCBS3b C APYTUMU AUCLUIITIMHAMM.
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[InanupyemMble pe3yabTaThl IPH OCBOSHUH 00yYalOMKUMUCS JIGKIIMOHHOTO MaTepraa;

— T[IOJIyY€HHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBA3aHHBIX 3HaHUH, YpPOBEHb
KOTOPBIX OIPEEIISIETCS LEJIEBOM YCTAHOBKOM K KaK10M KOHKPETHOU TEME;

— IIOJIyY€HHE OIbITa TBOPYECKOI pabOoThl COBMECTHO C IIPEIOJIaBaTEIIEM;

— pa3BuTHE HIPOPECCHOHATBHO-IENOBBIX  KauyecTB, JIIOOBM K IpPEAMETYy H
CaMOCTOSITEJIbHOTO TBOPYECKOTO MBIIIECHUS.

— TOsBJIEHHE HEOOXOAMMOT0 UHTEpEeca, HE0OXO0AUMOTO Il CAMOCTOSTEIbHON PabOThI;

— T[OJIyueHHE 3HAaHUKH O COBPEMEHHOM YpPOBHE pa3BUTHS HAYKH U TEXHUKH U O
IIPOTHO3€E UX Pa3BUTH Ha OJIIKaNIINE TOJIbI;

— HayuyuTbCsl METOAUYecCKH oOpabaTbiBaTh MaTepuas (BbIACIATH TJIABHBIE MBICIU U
IOJIOKEHUS, NPUXOAUTh K KOHKPETHBIM BBIBOAAM, IIOBTOPATh MX B  Pa3JIMYHBIX
dbopmynHupoBKax);

— IOJIy4eHHE TOYHOI'O IIOHUMAHHUs BCEX HEOOXOIUMBIX TEPMUHOB U TOHATHH.

JlexuvOHHBI MaTepuan MOXET CONPOBOXKIATbCA JIEMOHCTpauued CIaioB U
UCIOJIb30BAaHUEM PA3JaTOYHOIO MaTepuajla IpH IPOBEIEHUH KOPOTKHX JTUCKYCCHH 00
0COOEHHOCTSIX MPUMEHEHHS OTJENIbHBIX TEMATHK I10 TUCIHUILIIHHE.

CrpyKTypa Ipe/1ocTaBlIeHUs JIEKIIMOHHOTO MaTepuaia:

— - BBOJIHAS YaCTh — IMOKA3bIBAET MIEPEUEHb PACCMATPHBAEMBIX B JIEKIIUH BOIPOCOB, HX
aKTyaJIbHOCTb ISl IPAKTUKU PUOOPOCTPOCHUS, CBS3b JICKIIMOHHOTO MaTepuaia ¢
HpPEeIbLAYIINM U NTOCIEAYIOIINM MaTepuagaMy; JaeTcsl IepeueHb OCHOBHOM U
JIOTIOJTHUTEIHLHOM JTUTEPaTypHhI IO TeMe, BKITI0Yast PYKOBOISIINE TOKYMEHTHI;

— - OCHOBHAs 4aCTh — IIOCJIEIOBATENIBHO ITOKA3bIBAIOTCS BBIHOCUMBIE BOIIPOCHI, PACKPBIBAIOTCS
TEOpPEeTUYECKHE MOJI0KEHHUS; TOKAa3bIBAIOTCSI OCHOBHBIE pacyeTHbIE (OPMYJIbI;

— - UTOTOBAs YacTh — IMOJABOASTCS UTOTH 3aHATHS, aKTyaTH3UPYIOTCs HanOoJiee BaKHbIE
BOTIPOCHI; OTIPEICIISIETCS] TEMAaTHKA Oy IyIIUX MPAKTUIECKUX 3aHATUHN 110 TeMe; TaéTcs
3aJjaHie Ha CaMOCTOSATENbHYIO IOATOTOBKY; IPOU3BOAATCS OTBETHI HA BOIPOCHI.

11.2. Meroauueckue ykasaHMs Ul oOydaromuxcs MO y4acTHIO B CEeMHMHapax (eciu
npeoyCMOmMpPeHo Y4eOHbIM NAAHOM N0 OAHHOU OUCYUNIUHE)

11.3. Meroauueckue ykasaHHs sl OOyYarOIIUXCS 0 MPOXOXKICHHIO MPAKTHIECKUX
3aHATUH (eciu npedycmompeno yuebHblM NIaHOM HO OAHHOU OUCYUNIUHE)

[IpakTuueckoe 3aHSATHE SABISETCS OAHOW M3 OCHOBHBIX (DOPM OpraHu3aluu y4yeOHOIo
npoliecca, 3aKIroyvaroniascs B BBITOJHEHUN 00YJaloLUIMMHUCS 10JI pYKOBOJICTBOM ITpEToiaBaTels
KOMIUIEKCa Y4eOHBIX 3aJaHUil C LEJIbI0 YCBOEHUS HAYyYHO-TEOPETUYECKHMX OCHOB YyueOHOM
JUCLUIUIMHBL, TPUOOPETEHHs] YMEHUH M HAaBBIKOB, OIBITA TBOPUYECKON JAEATEIbHOCTH.

[enbro mpakTUYECKOTo 3aHATHS ISl 00y4aroIIerocs SBISETCS MPUBUTHE 00YyUarOIIUMCS
YMEHMM U HaBBIKOB MPAKTUYECKON IEATEIBHOCTH 110 U3y4aeMOU JUCIIUIUINHE.

[Inanupyemble pe3yabTaThl IPU OCBOEHUHU O0YYAIOUIUMCS PAKTUUECKUX 3aHATHI:

— 3aKperuvieHue, YriayOJieHue, pacIIUpeHHe M JeTalu3alis 3HAHWA IpH peIleHUH
KOHKPETHBIX 3a/1a4;

— pa3BUTHE TIO3HABATEJBHBIX CIOCOOHOCTEH, CaMOCTOSITENLHOCTH  MBIIUICHUS,
TBOPYECKOIN aKTUBHOCTH;

— OBJAJCHHE HOBBIMH METOJAaMH M METOJUKAMH M3y4YEeHUs KOHKPETHOW y4ueOHOM
JUCLUIINHBL,

— BbIpabOTKa CIOCOOHOCTH JIOTHYECKOTO OCMBICICHUS TOJYYCHHBIX 3HAHUW IS
BBITIOJIHEHMS 3a/1aHUM;

— ofecrieyeHue palMOHAIBLHOTO COYETaHUsl KOJJIEKTUBHOM M MHAMBHIYaTbHON (popm
00yJeHUsI.

TpeOoBaHWs K IPOBENECHUIO IPAKTHUECKUX 3aHATHHA
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[TpakTHdeckue 3aHATHS HANpaBJIeHbI Ha (OPMHUPOBAHUE Y CTYACHTOB IMPOQPEeCcCHOHATBHBIX
U MPAKTUYECKUX YMEHHH, HEOOXOIUMBIX JUIS M3Y4YEHUS MOCIEAYIOMUX YYEOHBIX IUCIUIUINH:
BBIMIOJIHATh ~ ONpENENIeHHbIe  JCHCTBUS, ONEpaluu, HEeoOXOoIuMble B  IOCIEAYIOIIEH
npodeccCHOHaNbHON AEATeNbHOCTH (B Iporecce ydeOHOW M INPOM3BOJCTBEHHOW MPAaKTHKH,
HaIMCaHUs BBHIMTYCKHON KBaTM(HUKAIMOHHON paboTsl). Hapsny ¢ dopmupoBanueM ymeHudl u
HaBBIKOB B IIPOIIECCE MPAKTHYECKUX 3aHATUI 0000IIAIOTCS, CHCTEMAaTH3UPYIOTCS, YIIyOIsSoTCs
U KOHKPETH3UPYIOTCS TEOPETUYECKHE 3HAHUS, BBIPA0AThIBA€TCS CHOCOOHOCTH M TOTOBHOCTh
UCIIONIb30BATh TEOPETUYECKUE 3HAHUS HA MPAKTHKE, Pa3BUBAIOTCS WHTEIICKTYaJbHBIC YMEHHUS.
[Tpu BBIOOpE comeprkaHUs M 0ObeMa MPAKTHUECKUX 3aHATUH CIENyeT UCXOAUTH U3 CIOKHOCTH
y4eOHOrO MaTepuana JUIsl YCBOGHHS, M3 BHYTPHUIIPEIMETHBIX M MEXKIPEIMETHBIX CBS3EH, W3
3HAYMMOCTH H3Y4aE€MBIX TEOPETHYECKUX TOJIOKEHUH A MpeAcTosmel npodeccuoHanbHOM
JeATeIFHOCTH, U3 TOTO, KAKOe MECTO 3aHMMAaeT KOHKpeTHas paboTa B mpouecce GopMUpOBaHHS
[EJIOCTHOTO MPEACTABICHHS O COICPKaHUH YUeOHOM TUCIIUIUIHHEL.

11.4. Metoauueckue yka3aHusl A7 OOydYarolUXCsl MO BBIIOJHEHUIO J1a00paTOPHBIX
pabort (ecau npedycmompeno yueOHbIM NIAHOM NO OAHHOU OUCYUNIUHE)

B xone BeimonHeHus m1abOpaTOpHBIX pPAOOT OOydYalOMIMKCA JOKEH YIIyOUTh H
3aKpenuTh 3HAHUS, NMPAKTUYECKUE HABBIKH, OBIIAJIETh COBPEMEHHOW METOIUKOM M TEXHUKOU
SKCIIEPUMEHTa B COOTBETCTBHHM C KBaJU(UKAIMOHHONW XapaKTEPUCTHUKON 00yJaromerocs.
Brimonaenne n1abopaTOpHBIX padOT COCTOUT M3 IKCIIEPHUMEHTAIBHO-TIPAKTHYECKOH, pacyeTHO-
AHAIUTUYECKON YacTei U KOHTPOJIbHBIX MEPOIPHUSITHIA.

BoeinonHenue nabopaToOpHbIX pabOT 00ydarOIIMMCS SIBJISETCS HEOTHEMJIEMOM YacCThIO
W3YYEHUS JUCIUILUIMHBI, ONpEeNenseMOoll Yy4eOHBIM IUIAaHOM, M OTHOCHUTCS K CPEICTBaM,
00eCTIeYMBAIOIINM PEIICHUE CIIeTYIOIUX OCHOBHBIX 33/1a4 00yJaromerocs:

— npuoOpeTeHHe HaBBIKOB HCCIEAOBAaHUSA MPOIECCOB, SBIEHUHM U OOBEKTOB,
M3Yy4aeMbIX B paMKax JaHHOW TUCITUILINHBI,

— 3aKpeIUIeHHE, Pa3BUTHE W JICTAIM3AIUS TEOPETHUECKUX 3HAHWH, MOJYYCHHBIX Ha
JEKIUSX;

— TOJy4YeHHe HOBOM MH(OpMAaLMU 110 U3ydaeMON AUCIUILIMHE;

— TnpuoOpeTeHHe  HABBIKOB  CAMOCTOATEIbHOW  paboThl ¢ 1a00paTOpHBIM
000pyTI0BaHUEM U TPUOOPAMH.

3ajilaHue ¥ TpeObOBaHUs K MPOBEICHUIO J1a00paTOPHBIX paboT

JlaGopaTopHble 3aHATHUS HalpaBieHbl Ha (OPMHUPOBAHKE Y CTYJCHTOB IPOPEeCCHOHATBHBIX
U TPAKTHYECKUX YMEHHHA, HEOOXOTUMBIX IS M3YYEHHUS TOCIEAYIONINX YU4EeOHBIX AMCIUIUINH:
BBIMOJIHATh ~ ONpENeNIeHHble  JeHCTBUSA, ONepaluu, HeoOXoIuMble B  IOCIEeAyroIIeH
npoeCCHOHATPHON JIeATENIFHOCTH (B TIpollecce Y4eOHOH M TPOWM3BOJCTBEHHOW MPAKTUKH,
HalMCaHUs BBITYCKHOM KBaIM(pHUKaIMOHHON paboTsl). Hapsny ¢ dopmupoBanueM ymeHUil u
HaBBIKOB B Ipoliecce JabopaToOpHbIX 3aHATUH 0000IIAIOTCS, CUCTEMATU3UPYIOTCS, YIIyOIsIFOTCS
U KOHKPETH3UPYIOTCS TEOPETUYECKHE 3HaHUs, BBIPAOATBHIBAETCS CIIOCOOHOCTh U TOTOBHOCTH
UCTIOJIF30BaTh TEOPETUYECKUE 3HAHUS HA MPAKTHUKE, PA3BUBAIOTCS MHTEIUICKTYaJbHBIE YMEHHUSI.
[Tpu BBIOOpE conepkaHus U 00beMa JIAOOPATOPHBIX 3aHATHUI CelyeT UCXOIUTh U3 CI0KHOCTH
y4eOHOTO MaTepuasia JUIsi YCBOCHHS, W3 BHYTPHUIIPEJAMETHBIX U MEXIPEAMETHBIX CBS3EU, W3
3HAYMMOCTH H3Y4aeMbIX TEOPETHUECKUX TIOJIOKEHUH Ul mpeacTosue npodeccuoHalbHON
NeSITeTbHOCTH, U3 TOTO, KAKOE MECTO 3aHMMAaeT KOHKpETHast paboTa B mporiiecce GOpMHPOBAHUS
L[EJIOCTHOTO MPEICTABICHUS O COJIePKaHUH Y4eOHOM JUCIUTUINHBL.

Martepuain, BBIHOCHMBIH Ha 1a00paTOpHbIE 3aHATHSI TOJIKEH:

- cojJepXkaTb COBPEMEHHBbIE JOCTHXEHMS HayKd M TEXHUKH B O0JaCTH HU3yyaeMoi
JUCLUIUIMHBI,

- OBITh MAaKCHUMaJbHO TPHUOMIDKEH K pealbHOW MpOopEeCCHOHATBHON eATeNIbHOCTH
BBIITYCKHHKA;

16



- Oomupatbcsi Ha 3HAHUS W YMEHUA Yyxe C(HOPMHUPOBAHHbIE Yy CTYJCHTOB Ha
IPEIIECTBYIOMMX 3aHATHIAX MO JaHHOM WM o0ecredMBaoled TUCHMILIMHE, NOJAEPKUBATh
CBSI3b TEOPETUYECKOTO U MPAKTUYECKOTO O0YUCHHUS;

- CTUMYJIMPOBATh UHTEPEC K U3YUYECHUIO TUCLUILINHBL,

- OIIUPATHCS HA OPTaHU30BAHHYIO CAMOCTOSTENIbHYIO PaOOTy CTYIEHTOB.

[Ipu noaroroBke K JabOpPaTOpHBIM paboTaM OO0YyYarOLMMCS HEOOXOIUMO H3Y4YHUTh
OCHOBHYIO JIUTEPATYPy, O3HAKOMMUTBLCS C JOIOJHUTEIBHOM JMrepaTypoi. Ilpum 3ToM ydecTs
pEKOMEHaluyu Tpernojaasaresis U TpeOoBaHUsA y4yeOHOHW mporpamMMbl. B Xxoxe moarotoBku k
7a00paTOpHBIM paboTaM HEOOXOAWMO OCBOMTH OCHOBHBIC MOHATHUS W METOJUKH pacyera
IIOKa3aTelel, OTBETUTh HAa KOHTPOJIBHBIE BOIIPOCHI.

CrpykTypa B hopMa OTYETA O J1abOpaTOPHOM padoTe

Otuer o mabopaTopHOW paboTe MOJDKEH BKIIOYATh B CeOS: TUTYJIBHBIA JIHCT,
(GOpMYJIMPOBKY 3aqaHHs, TCOPETHUYECCKHE IIOJIOKEHHUS, HCIOJIb3yeMbIe IPH BBITOJHEHUU
1ab0opaToOpHOH pabOThI, OMMCAHKUE TPOIECCa BBITTOJIHEHUS JTa00paTOpHOM pabOThI, TIOTyYCHHBIC
pE3yJIbTAThI U BBIBOJIBI.

TpeboBanus k 0ohopMIECHUIO OTYETA O JTAOOPATOPHOU paboTe

[To xaxmoit mabopaTopHOil padOTE BHIMOJHACTCS OTIAEIbHBIM OTYeT. TUTYIBHBIN JHUCT
opopmisieTcs B COOTBETCTBUM € IabnoHOM (0Opas3ioM) mnpuBeAeHHbIM Ha caiite ['YAIIL
(Www.guap.ru) B pasaene «CeKTop HOPMATUBHOM JOKYMEHTAI[MK». TEKCTOBBIC U TpadrUeCKue
MaTepuansl 0popMISIIOTCS B cooTBeTcTBUM ¢ JedcTByromuMu ['OCTamu u TpeGoBaHUSMU,
npuBeneHHbIMA Ha caiite ['YAIT (www.guap.ru) B paszgene «CeKTOp HOPMaTHBHOMN
JOKYMEHTAIUN».

11.5. Meroauueckue yka3aHus Ui OOYYAIONIMXCS IO MPOXOXKICHHIO KYpCOBOTO
MIPOCKTUPOBAHUS/BBITIOIHEHHUST KYPCOBOU PabOTHI (eciu npedycmMompero y4yeOHbIM NIAHOM HO
OaHHOU Oucyuniume)

11.6. MeTtoauueckue yKazaHus ISl OOYJAIOIIUXCS IO TMPOXOKACHUIO CAMOCTOATEIHHON
paboTsl

B xoae BHIOTHEHHUS CaMOCTOSATENbHOU pabOThI, O0YUYAIOUIUICS BBIMOIHSAET paboTy MO
3aJaHUI0 ¥ TIPU METOJMYECKOM PYKOBOJCTBE IperojaBaTelisi, HoO 0e3 ero HermocpeICTBEHHOTO
y4acTusl.

st oOyvaronuxcst 1Mo 3a04HOM ¢opme OOydeHHSs, CaMOCTOATENbHAass padoTa MOXKET
BKIIIOUATh B ce0s1 KOHTPOJIBbHYIO paboTy.

B mporiecce BBITTOIHEHUSI CaMOCTOSITEIBLHON paboOThI, y 00y4aromerocss (popMUpPYETCs
1enecoo0pa3Hoe IIaHUPOBaHUE pabodero BpeMeHH, KOTOPOe MO3BOJSET UM Pa3BUBATh YMEHUS
N HaBBIKM B YCBOCHHMU H CHCTCMATHU3AllUH HpI/IO6peTa€MBIX 3HaHPII71, oOecrieunBaeT BBICOKHHA
YPOBEHb YCIEBAEMOCTH B TMEPHOJ OOYYCHHs, TMOMOTaeT TOJyYUTh HABBIKA TOBBIIICHUS
MpoQeCCHOHAIBHOTO YPOBHSI.

MeTtoaudyeckuMi ~ MaTepualiaMH,  HAMPaBJSIONIMMH  CaAMOCTOSITENbHYIO  paboTy
00yJarONTUX CSSBIISFOTCS:

—  y4eOHO-METOAMYECKH MaTepral Mo JUCIUILINHE;

—  METOJMYECKHE YKa3aHUS IO BBHIMOTHEHUIO KOHTPOJIBHBIX pa0oT (A1 0Oydaromuxcst
10 3204HOU (hopMe 0OyUeHUs).

11.7. MeTtoauueckue yKazaHus [UIsI OOYYAarOIIMXCS TIO TPOXOXKACHHUIO TEKYIIETro
KOHTPOJISI YCTIEBAeMOCTH.

Texkymuii KOHTPONb YCIEBAEMOCTH TMpEeAyCMaTpUBAaeT KOHTPOIb KadyecTBa 3HAHUI
00yJaroIUXCsl, OCYIIECTBIIEMOTO B TEUYCHHE CEMECTpa C IICJBI0 OICHUBAHMS X0JIda OCBOCHHS
MUCIHATIINHEL
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MeToap!l TEKYIIEro KOHTPOJISE BEIOUPAIOTCS MPETIoIaBaTeNIeM CaMOCTOSTENIbHO UCXOIS U3
cnenuuKy JUCIUILTUHBL.

Bo3MoskHBIE METO/IBI TEKYILIET0 KOHTPOJIS 00YyJaIOLIHXCS:

—YCTHBIA OIIPOC HA 3aHATHUSAX;

—CUCTEMATUYECKas IPOBEPKA BBINOJIHEHNS HHIUBUAYAIbHbBIX 3a/1aHUN;

—3a1mUTa 0T4E€TOB 10 Ja00paTOPHBIM paboTam;

—IIPOBEJIEHUE KOHTPOJIBbHBIX padoT;

—TECTUPOBAHUE;

—KOHTPOJIb CAMOCTOSITEIbHBIX PadOT (B MMCHMEHHOM WU YCTHOU (hopmax);

—KOHTPOJIb BBIIIOJTHEHUS UHANBUYAJIBHOIO 3a/IaHNs HA PAKTUKY;

—KOHTPOJIb KypCOBOI'O IPOEKTUPOBAHUS U BBINIOJIHEHUSI KYPCOBBIX paboT;

WHBIE BUJbI, OIIPEIEIAEMbIE IIPETIOJABATEIIEM.

B teuenue cemectpa oOyuaromuiics oQpopMIISeT OTYETHBIE MaTEPUAIIBI B COOTBETCTBUH C
YCTaHOBJICHHBIMU TPEOOBAaHUSMU M METOAAMM IPOBEJCHHS TEKYILEro KOHTPOJS, U
IpernojaaBaTesb OLIEHUBAET IPECTABIECHHbBIE MaTEPHAIIBI.

[Ipy mnoaBeneHWHM UMTOTOB  TEKYIIETO KOHTPOJIA  YCHEBAEMOCTH B  BEAOMOCTh
0o0yyaroluMCsl  BBICTABJISIIOTCS ~ ATTECTAllMOHHBIE  OLIEHKH:  «aTTECTOBAaH»,  «HE
arrecToBan». CrucreMa M BO3MOXKHBIE KPUTEPUU OLEHKH YUWUTHIBAECT 3HAHUSA, YMEHUS,
HaBbIKM M (WIM) ONBIT JEATENbHOCTH, XapaKTepU3YyIOIIME dTanbl (HOpMUPOBAHUS
KOMIIETEHIIMM AUCHUIUIMHBL. Pe3ylbTaThl TEKYyIIEro KOHTPOJIS JOJIKHBI YYUTHIBATHCA
IIPU IIPOMEKYTOYHOU aTTECTALUH.

11.8. MeToauyeckue yka3zaHUs JUIsl O0y4arONIMXCs MO MPOXOXKICHHIO IMPOMEKYTOTHON
aTTeCTallUU.

[Ipomexxyrounasi  arrectanusi  OOy4yarOIIMXCs ~ MpPEAyCMAaTpUBaeT  OLICHUBAHHE
MIPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3YyIbTaTOB 00y4YeHHs MO auciuruinHe. OHa BKIIIOYaeT B
cedst:

— D9K3aMeH — (¢opMma OIEHKM 3HaHHMH, MOJYyYEHHbIX OOydarolmMMcs B Ipoliecce
M3YYEHUS BCEW MUCIUIUIMHBI WM €€ YacTH, HAaBBIKOB CAMOCTOSATEIHHOU paboThl, CHOCOOHOCTH
NPUMEHSTh HUX JUIS pEIICHUs MPAKTUYECKUX 3a4ad. DK3aMeH, Kak IMpaBUiIO, MPOBOIUTCS B
NEPUOJ HSK3aMEHAIIMOHHOM CECCHMM W 3aBEpIIAETCsl aTTECTAllMOHHOM OLICHKOM «OTJIIMYHOY,
«XOpOILIOY», «YAOBIETBOPUTEINBHOY, «HEYA0BIECTBOPUTEIHHO.

— 3aueT — 3To (hopMa OLEHKU 3HAHUM, MMOTYYEHHBIX OOYYaIOUIMMCS B XOJI€ U3yUCHHS
y4eOHON UCIUIUIMHBI B LIEJIOM WM IPOMEXYTOUHAas (110 OKOHYaHUU CEMECTpPA) OLIEHKA 3HAHUMN
0o0ydaromuMcs 1Mo OTIEIbHBIM pa3fiesiaM TUCIUILUIMHBI C aTTECTAllMOHHON OIICHKOW «3aYTeHO»
WIH «HE 3aU4TEHOY.

Pe3ynbraTthl NmpomMeEXyTOYHOM aTTECTAalMM 3aHOCATCS JEKaHaTaMU B JKypHal ydéra
MPOMEKYTOUHOM aTTecTaluu, Y4eOHYI0 KapTOUKy U aBTOMAaTHU3UPOBAHHYIO HH(OPMAIMOHHYIO
cucremy ['VAIL

ATTecTallioHHbIE OIIEHKH MO (haKyJIbTaTUBHBIM JUCIUIIMHAM BHOCATCS B 3a4ETHYIO
KHIXKKY, BEAOMOCTb, yueOHyto kapTouky, AC I'VAII u, no cornacoBaHuto ¢ 00y4aromumcs, B
NPUIIOKEHUE K JIOKYMEHTY O BhICIIEM 00pa30BaHUU U O KBATU(PHUKAIHIH.

[Tocne mpoxoskIeHUsT TPOMEKYTOUHOM aTTECTAIIMK 00yJaromuics 00s3aH MPEA0CTaBUTh
B JICKAHAT 3a4€THYIO KHUKKY, ITOJIHOCTBIO 3aII0JTHEHHYIO MTPENOJABATEIIEM.

I[lo  pesynapTaram  yCHEHNIHOIO  MPOXOXKJIEHUS  MPOMEKYTOUYHON  aTTecTaluu
00y4aromMMHUCs M BBINOJIHEHUS y4eOHOro IUTaHAa Ha COOTBETCTBYIOUIEM Kypce, JEeKaHaThl
TOTOBSAT MPOEKT MpHKa3a 0 NePeBojie 00yJaroIuXcs ¢ Kypca Ha Kypc.
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Jluct BHeceHUs M3MEHEHUH B pabouyro MporpamMmy JUCIUILIAHBL

JlaTa BHECEHUS
W3MEHCHHUH 1
JIOTIOTHCHUH.

ITonnuce BHECHIETO
W3MCHEHHUS

Conepxanue U3MEHEHHUH U JOTIOTHEHUI

Jarta u Ne

MPOTOKOJIA
3aceaHus
Kadeapsl

Tonmuce
3aB.

kadempoit
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