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AHHOTaIuUs

Hucrunmaa «lludpoBsie MHPOPMAIIMOHHBIE YIPABISIOIMIUE CHCTEMBI» BXOAHWT B
o0pa3oBaTeNbHYI0 MPOTpamMMy BEICIIETO0 OOpa3oBaHUS — TWporpamMmy OakanaBpuara IO
HarmpaBjeHut0  moAarotoBku/  crenuanbHOocTH  25.03.01  «TexHuueckass  dKCIuTyaTarus
JIeTATENbHBIX allllapaTOB W JBUTaTeJeil» HaNMpaBICHHOCTH <«OKCIUTyaTalldsi U MCHBITAHUS
ABUAIIMOHHOW U KOCMUYECKON TeXHUKW». Jlucumminna peanusyercs kadenpoit «Nel3».

JucuuminHa HameneHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CICIYIOIIMX KOMIICTCHITHIA:

OIIK-1 «Croco6eH ucnoib30BaTh OCHOBHBIC 3aKOHBI MAaTEMATUKH, CIMHUIIBI H3MEPEHUS,
dbyHIaMEHTAlIbHBIC MPUHIUIBI U TEOPETUYECKHE OCHOBHI (DPU3HUKH, TEOPETUYCCKOW MEXaHWKH,
TUPABIIMKH, UMEIONINE OTHOIIEHNE K TEXHUYECKOMY OOCITYKUBAHHUIO BO3YIIHBIX CYOBY

OIIK-3 «CnocoOeH TpUMEHSATh TEOPUI0 TEXHUYECKOM OKCIUTyaTallid, OCHOBBI
KOHCTPYKIIMA M CHCTEM BO3IYIIHBIX CYIOB, 3JIEKTPUUECKHX M JJICKTPOHHBIX HCTOYHHKOB
NMUTaHUSg TPUOOPHOrO O0OOPYIOBAaHMS W CHUCTEM HHIUKAIMK BO3IYIIHBIX CYAOB, CHCTEM
yIOpaBlIeHUS BO3AYIIHBIM CYAHOM U OOpPTOBBIX CHCTEM HAaBHUTAI[MOHHOTO U CBS3HOTO
000pyI0BaHUS)

OIIK-4 «CrocoOeH MOHMMATh MPUHIHUIBI PAOOThI COBPEMEHHBIX HH(GOPMAIIMOHHBIX
TEXHOJIOTHI M UCTIOJIB30BATh UX IS pEUICHUS 3a/1a4 Mpo(heCcCUOHATBHOMN NI TEIbHOCTH

CopepxaHue AMCUUIUIMHBI OXBATBIBAET KPYr BOIPOCOB, CBA3AHHBIX C HHU(PPOBBIMU
MH(OPMALIMOHHO YIPABISIOIIMMUA CUCTEMAaMU JieTaTenbHbIX anmnaparoB (JIA), uudposoit
00paboOTKOIl CUTHANIOB, METOJOJOTUEH TMOCTPOCHHUS U MPUHLUNAMU (QYHKIHMOHUPOBAHUS
UPPOBBIX cucTeM 00paboTKu MH(pOpMaIuu B OOPTOBBIX KOMIUIEKCaxX yrpasieHus JIA, ananmmza
U cuHTe3a HU(POBBIX CHCTEM aBTOMATHUECKOI'O YIPABICHUS MPUMEHHUTEIBHO K MPEeIMETHOU
00J1laCTH TEXHUYECKOM OKcruryatauuu JIA W aBHAIMOHHBIX JIBUTaTele, a HMEHHO, K
VIPaBICHUIO U PErYIHPOBAHUIO B KaHATAX AJIEKTPOAUCTAHIIMOHHOTO YIPABIEHUS, B TOIUTMBHON
aBTOMAaTHKe JBHUTarened, (YHKIMOHAJIBHBIX CHCTEMax JIETATENbHBIX allapaToB U OOPTOBBIX
CUCTEMaxX TEXHUYECKOTO 00CITy>KUBaHUS.

[IpenogaBanue IUCHUIUIMHBI TpPEAyCMaTpUBaeT cleayrone (HopMbl OpraHU3aINN
yueOHOro mpoliecca: JeKIH, 1abopaTopHbIe pabOTHI.

[TporpamMmMoit AUCHUTUIMHBI TPEAYCMOTPEHBI CIEAYIONINE BHUIBI KOHTPOJIS: TEKYIIHI
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEKYTOUYHAsI aTTecTaIis B (hopMe 3a4era.

OO0mast TpyA0eMKOCTh OCBOCHUS IAWCIMILTUHBI COCTABISACT 3 3adeTHBIX eawHmibl, 108
4acoB.

S3pIK 00yuyeHus 0 JUCHMILTUHE KPYCCKUIY.



1. IlepeuyeHb MIAHUPYEMBIX Pe3yJabTATOB 00y4eHUsI N0 JUCIHUIIHHE

1.1. Ilenpro mpenojaBaHUs AUCUUIUIMHBI SBJISETCS (GOPMUPOBAHUE y OOYYArOIIMXCS
CIIOCOOHOCTH Y TOTOBHOCTH:

- K UCCJIEIOBAaHUIO OOBEKTOB U MPOILIECCOB IKCIUTyaTallud aBUAIMOHHON TEXHHUKHU, B TOM
qycie C IOMOIIBI0 I[IAKETOB INPUKIATHBIX MPOrpaMM U 3JIEMEHTOB MaTeMaTH4YeCKOro
MOJIEJIMPOBAHUS Ha OCHOBE 0a30BBIX 3HAHUM;

- K YYaCTMI0O U TIPOBEACHHUIO KOHTPOJIS, JAMArHOCTUPOBAHUSA, IPOrHO3HPOBAHUS
TEXHUUYECKOTO COCTOSIHMSI, PETYIUPOBOYHBIX U JIOBOJOYHBIX PabOT, MCHBITAHUN U IMPOBEPKU
paboTOCTIOCOOHOCTH aBHAIIMOHHBIX CHCTEM, U3JICNIUN 10 BHEIPEHUIO POTPECCUBHBIX METOIOB,
¢dbopM U BUIOB TEXHUYECKOTO O0CITYKMBAHUSI, & TAK)KE PEMOHTA BO3YLIHBIX CYAOB,

a TaKxKe

- K BBIIIOJIHEHHUIO MTPOEKTHO-KOHCTPYKTOPCKUX paboT B obsactu ynpasnenus JIA;

- K MHCHOJb30BAaHUIO KOMIIBIOTEPHBIX TEXHOJOTHMH UM CPEACTB aBTOMAaTU3allUU
MPOEKTUPOBAHUS MIPH pa3pabOTKe MPOEKTOB NPUOOPOB, CUCTEM M KOMILIEKCOB yrpaBieHus JIA;

- K UCTOJIb30BaHUIO KOMIIBIOTEPHBIX TEXHOJOTUI B IPOLECCE MOATOTOBKU MPOU3BOACTBA,
W3TOTOBJICHHS U KOHTPOJISI MPUOOPOB U KOMIUIEKCOB yrpaBieHus JIA;

- K TIOCTAHOBKE 3aJad CHHTE3a IM(PPOBBIX CHUCTEM YIpaBJICHHUS Ha OCHOBE aHaIM3a
TpeOoBaHUI K Ka4ecTBY UX (DYHKIIMOHUPOBAHHUS;

- K pa3paboTKe MaTeMaTHUECKUX MO/IEIel HU(PPOBBIX CHCTEM YIIPABICHUS IBHKCHUEM U
HaBuranuu JIA pa3nuyHOro Ha3HAYECHHUS.

1.2. JlucummimHa BXOIUT B COCTaB 00s3aTEILHON YacTH 00pa30BaTEIbHOMN MPOTPAMMEI
BhIciIero oopazosanus (naiee — OIT BO).

1.3. TlepeueHsp mIaHUPYEMBIX PE3yJIbTATOB O0yUEHHUS 110 AUCIUILINHE, COOTHECEHHBIX C
IUIaHUpyeMbIMH pesynbratamu ocBoeHust OIT BO.

B pesynbraTe u3yueHUs AUCUUIUIMHBI OOYYarOUIUIICS NOJDKEH O0JafaTh CIEAYIOUUMU
KOMIIETEHIIUSIMU MM UX YacTsAMH. KoMmneTeHIIMM 1 WHAMKATOPBl UX JAOCTHXEHUS NPUBEICHBI B
tabnuue 1.

Tabnuna 1 — IlepeyeHb KOMIETEHIIMHA U MHIMKATOPOB MX JOCTHKEHUS

Konn
Kareropus (rpynmna) Kon n HanMeHoBaHMEe HHIMKATOpa
HanMEHOBaHUE

KOMIICTCHIIN JOCTHIXKCHUS KOMIIECTCHIIUN
KOMIICTCHIIN N

OIIK-1 Cnocoben
HCIIOJIb30BATh
OCHOBHBIE 3aKOHBI
MaTeMaTHKH,
€IMHULIBI
H3MEepeHus,
byHaaMeHTalbHbIE
MIPUHLIUIBI U OIIK-1.Y.3 yMeTph o11eHNBAaTh OCHOBHBIE
ObmenpodeccuoHanbHbIe | TEOPETUYECKHE 9KCIITyaTallMOHHO-TEXHUYECKHE CBOMCTBA
KOMIETEHIIUU OCHOBBI (PU3UKH, (YHKIIMOHATIBHBIX CHCTEM JIETaTEIbHBIX
TEOPETUYECKON anmnapaToB M aBUALIMOHHBIX JIBUraTesIen
MEXaHUKH,
TUIPABIIMKH,
UMEIoLIIe
OTHOLIEHHE K
TEXHHUYECKOMY
00CITyKUBAHUIO
BO3JYIIHBIX CYJIOB

OIIK-3 Cnocoben OI1IK-3.3.4 3aTh METOIMKH OLIECHUBAHUSA 10
MPUMEHSTH TCOPUIO | PA3TUYHBIM KPUTEPHUSIM TEXHUIECCKOTO
TEXHAYECKOUN COCTOSTHUS CHCTEM BO3YIITHBIX CY/OB,

Oo6menpodeccnoHanbHbIE
KOMITCTCHIHH




IKCILTyaTaIuH,
OCHOBBI
KOHCTPYKIIUU U
CUCTEM BO3JIYIIHBIX
CyJIOB,
AIIEKTPUICCKUX U
AIIEKTPOHHBIX
HUCTOYHUKOB
MUTaHUS
IpuOOpPHOTO
000pyI0BaHUS U
CUCTEM MHJUKAIUU
BO3/YIIHBIX CY/IOB,
CHCTEM YIPaBICHHS
BO3/YIIHBIM CYTHOM
1 OOPTOBBIX CUCTEM
HABUTAIMOHHOTO U
CBSI3HOTO

BKJIFOYAs! CUCTEMBI YIIPaBIICHUSA,
ANIEKTPOHHBIC U IIUPPOBLIC CUCTEMBI
JIETATEJIPHOTO armapara u CUJIOBOU
YCTaHOBKH

OIIK-3.Y.4 ymMeTh o1leHUBaTh 1O
Pa3TUYHBIM KPUTEPHUSIM TEXHUIECKOE
COCTOSIHHE CHCTEM BO3AYIIHBIX CY/IOB,
BKJIFOYAsi CUCTEMBI yIIPABJICHUS,
3JICKTPOHHBIC U ITU(DPOBBIC CHCTEMBI
JIeTaTeIbHBIX AMlapaTOB U CUIIOBBIX
YCTaHOBOK

OIIK-3.B.4 BnaneTs METOAAMH OLICHUBAHHUS
10 Pa3JIMYHBIM KPUTEPHUAM TEXHHYIECKOTO
COCTOSTHUSI CHCTEM BO3/yIITHBIX CY/OB,
BKJIIOYAsl JHEPreTUYECKUE, YIIPABICHUS,
AIEKTPOHHBIC U IIUPPOBHIC CUCTEMBI
JIETATEJIPHOTO armapara u CUJIOBOM
YCTaHOBKH

000pyTI0BaHUS

OIIK-4 Cnocoben

MOHUMATh

IPUHLIMIIBI paOOTHI OIIK-4.Y.1 ymeTh npeacTaBisiTh

COBPEMEHHBIX uHpopMaluio B TpedyemoM opmare ¢
O6menpodeccuonanbubie | HHPOPMAITMOHHBIX UCIIOJIb30BaHUEM HH(POPMAITHOHHBIX,

KOMIICTCHIIN U

TEXHOJIOTUN U
HCIIOJIL30BATh UX
JUISL pelleHus 3a/1a4
poQeCCHOHAIBHON
JIeSTeIIbHOCTH

KOMITBIOTEPHBIX U CETEBBIX TEXHOJIOTHUI ¢
Y4€TOM OCHOBHBIX TpeOOBaHUM
UH(POPMALIMOHHON 6€30MaCHOCTH

2. MecTo TMCHUIJIMHBI B cTPYKTYpe OI1

JucuumirHa MokeT 6a3upoBaThCsl Ha 3HAHUAX, paHee MPUOOPETEHHBIX 00YJarOIIUMHCS
IIPU U3YYECHUH CIECIYIOUIUX TACIUILINH:

- Maremaruka. MareMaTu4ecKuil aHaIus;

- MaremaTuka. AHamTUTHUYECKasi TeOMETpUs U IMHeWHas anreopa,

- Marematuka. Teopus BeposITHOCTEN U MaTEMATHYECKAsI CTATUCTHKA;

- Matemaruka. {luddepeHunansHble ypaBHEHUS;

— dusnka;

- HNndopmaruka;

- DIIEKTPOTEXHUKA;

— DJIEKTPOHUKA,

- WNHdopmaninoHHbIe TEXHOJIOTUH;

- OCHOBEBI HBMCpHTeHBHOﬁ TCXHHUKU,

— ABTOMAaTHKA U YIpaBlIeHHUE,

— ABHAaNMOHHBIE TPUOOPHI U U3MEPUTENLHO-BBIYUCIUTEIHHBIE KOMIUICKCHI;

- HuTennekTyanbHble CHCTEMBI.

3HaHMs, TOJYy4YEHHBbIE NPU U3YYEHUU MaTepuala AAaHHOM [IHUCLUUIUIMHBI, UMEIOT Kak
CaMOCTOSITENIbHOE 3HAYCHUE, TAaK U MOTYT UCIIOJIh30BATHCS TPU U3YYCHUH IPYTUX TUCIHILIHH:

- HI/IJ'IOTa)KHO-HaBI/IFaLII/IOHHBIC KOMILJICKCHI,

- Cuctemsbl cOopa 1 00pabOTKH MOJIETHON WH(OpMAINH;




- CucreMbl aBTOMaTHYECKOTO YHIpaBJICHUA JICTATCIIbHBIX aIllllapaTOB U UX CUJIOBBIX
YCTAHOBOK,

- OCHOBBI HCIIBITAHUS aBHaHI/IOHHOfI 1 KOCMHUYECKOMN TCXHUKU,
- HCHGBBIC CUCTCMbI KOCMHUYCCKHX aIlllapaToOB;
- CucreMsl YIIPpaBJICHHUA MMOJICTOM KOCMUYCCKHX allllapaToB.

3. O0beM M TPY10eMKOCTh JUCIHHTIMHBI

JlanHble 00 00IIEeM o0beMe TUCIUILIMHBI, TPYJOEMKOCTH OTACIBHBIX BHJIOB y4eOHOMU
paboTHI 1O TUCIUIUTHHE (M pactpele]ICHHe dTOW TPYJOEMKOCTH TI0 CEMeCTpaMm) MPEICTABICHBI B
Tadymue 2.

Tabmuna 2 — O6beM U TPYIOEMKOCTh TUCIUILIIHHEI

TpymoeMKoCTb 1o
Bun yuebnoii pabotbl Bcero CceMeCTpam
No8
1 2 3
Oobwas mpyooemxocmo oucyunaunwt, 3E/ (dac) 3/ 108 3/ 108
U3 Hux yacos npakmuyeckoii H0020MoeKu
AyoumopHhuie 3anamus, BCETO vac. 12 12
B TOM YHCIIC:
nexuuu (JI), (gac) 4 4
npakTudeckue/cemunapckue 3ausatus (113), (uac) 6 6
naboparopusie padbotsl (JIP), (dac) 6 6
KypcoBoii npoekT (padota) (KII, KP), (gac)
HK3aMeH, (4Jac)
Camocmosmenvnas paboma, Bcero (dac) 96 96
Buo npomexcymounon ammecmayuu. 3adetr, gudaod.
3a4eT, 311,<3aMeH)E3aqu, Hudd. 3au, Ox3.**) b 3auer 3auer

[IpuMeuaHue: kaHAWAATCKHI SK3aMEH

4. Copep:kanue QUCHUNIHHBI
4.1. PacnpeneneHue TPyJIOEMKOCTH JUCIHUILTHHBI IO pa3/esiaM U BUAAM 3aHITHIA.
Paznensl, TeMBI TUCIUTIINHBI U MX TPYAOEMKOCTh TIPUBEICHBI B TAOIHUIIE 3.

Tabnua 3 — Pa3nensl, TeMbl AUCHUIIINHBL, HX TPYAOEMKOCTh

Pa3nenr1, TeMBI JUCIIUIIMHBI Hexwmn | 113 (C3) P KIl CPC
’ (gac) (dac) (gac) (dac) | (wac)
Cemectp 8
Tema 1.1. ITpuHIUIBI TOCTPOEHUS HU(PPOBHIX 2 7
(UITBTPOB M CUCTEM.
Tema 1.2. BoccraHOBNIEHHE HENPEPHIBHOTO 2 7
CHUTHAJIA TI0 IMCKPETHBIM OTCUETaM.
Tema 1.3. MaremaTHueCKue METO/IbI OTIMCAHUS 1 7
1M(QPOBBIX (PUIBTPOB U CHCTEM.
Tema 2.1. Ilepenarounsie GyHKINU HUPPOBBIX 1 7
(UITBTPOB M CUCTEM.
Tema 2.2. YaCTOTHBIE XapaKTEPUCTUKU 1 7
U(PPOBBIX CUCTEM U YCTOWYUBOCTb
IU(PPOBBIX CUCTEM.
Tema 2.3. IIporpammuas peanm3anus nu(QpoBhIX 1 7
QITOPUTMOB 00pabOTKH CUTHAJIOB.




Tewma 3.1. CunTe3 UGPOBBIX CUCTEM TIO 2 2 7
HENPEPBIBHOMY IIPOTOTHILY.

Tema 3.2 CuHTE3 MOJAJIBHBIX PETYJISATOPOB. 2 2 8
Htoro B cemecTpe: 4 6 6 96
Hroro 4 6 6 0 96

4.2. ConepxaHue pa3/ieJioB U TEM JICKIIMOHHBIX 3aHSATHH.
ConepxaHue pa3ieiioB M TeM JICKIIMOHHBIX 3aHITHI IIPUBEICHO B Ta0HIIE 4.

Ta6mmma 4 — ComepxaHue pa3esioB U TeM JEKIIMOHHOTO UK

HOMep pasacia HazBanwne u COACPIKAHUE Pa3aCIIOB U TEM JICKIHMOHHBIX 3aHATHH

Paznen 1. OcHoBel | Tema 1.1. [IpuHOHMIIBI MOCTPOEHUsI U(PPOBBLIX GUILTPOB U CHCTEM

nudpoBoi Cymnocts 1uppoBoii 00pabOTKM CHUTHAJIOB. Buabsl KBaHTOBaHMS.
00paboTKH JlocToMHCTBA M HEAOCTATKU MU(PPOBBIX CUCTEM. BapraHTBI TOCTPOCHUS
CHTHAJIOB IUQPPOBBIX ABTOMATHYECKUX CUCTEM. BHIBI MUMIYJIBCHOW MOMIYJISLIUU.

ymsr kBanToBanus AL u ITATI.

Tema 1.2. BoccraHoBjieHHe HeNpPepPbIBHOIO CUTHAJA 1O
AUCKPETHBIM 0TCYeTaM

Juckpernble cur"anbpl. CIEKTp OUCKPETHOIO CHTHala, €ro CBOMCTBA.
3azaya BOCCTAHOBIJIEHHS HEINPEPHIBHOTO CHUTHAJIA [0 JAUCKPETHBIM
orcueram. Teopema KorenbHukoBa. HeoOxoaumoe ycioBue TOYHOTO
BOCCTAHOBJICHUS. AJITOPUTM BOCCTAHOBJICHHS HETIPEPHIBHOTO CUTHAJIA.
Tema 1.3. MaremaTruyecKkue MeTOAbI ONMHUCAHUS HHUPPOBBIX
(puabTpOB U cucteM

PazHOCTHBIE ypaBHEHMsT M MX pelleHue. Z-peoOpazoBaHHUE.
Cwmemennoe Z-mpeoOpa3zoBanne. (OCHOBHBIE TEOPEMBI U CBOMCTBA
Z-npeoOpa3zoBanusl. HaxoxxeHne opuruHaa 1o Z-npeodpa3oBaHuIo.
Paznen 2. Anamus | Tema 2.1. Ilepenatounbie pyHKIuH HH(PPOBHIX GUILTPOB H CHCTEM
nudpoBeix cucteM | OnpeneneHue  JUCKpeTHOW — mepenaroyHol  ¢yHkumu.  CBs3b
aBTOMATUYECKOTO0 | UMITYJIbCHON XapaKTepUCTHUKU LUPpoBOro (uiabTpa ¢ mNepeaaTodHON
YIIPaBICHUS ¢yHkuueit. PexypcuBHBIE U HEpeKypCcHUBHBIE LHM(POBBIE (UIBTPHI.
[IpuBenenHas HempepbiBHas 4acTb. Dopmupyromuye 3JI€MEHTHI.
Ilepenarounass (¢GyHKIMS TNPUBEACHHOW HENPEpHIBHOW 4YacTu €
aMIUIUTYTHO-UMIYJIbCHOW MoAayjsuuend | pona; ¢ 3KCTpanosaTopom
HYJIEBOTO MOPAAKA; C IKCTpanoyATopoM 1 nopsaaka. CTpykTypHas cxema
3aMKHYTOM JuHeapu3oBaHHON wnudpoBoir cucrtemsl. [lepenarounbie
(GYHKIMH Pa30MKHYTOIO KOHTYpa; 3aMKHYTOH CHUCTEMBI; 110 OIIHOKE.
CwMmenieHHbIe IepeaTouHble (QYHKIUH.

Tema 2.2 YacToTHble XapaKTePUCTHKH LH(PPOBBIX CHCTEM H
YCTOHYHUBOCTH HH(PPOBBIX CHCTEM

YactoTHas mepenaroyHast GyHKIMA. AMIUIMTYAHO-4acTOTHas M ¢a3o-
YacTOTHAsl XapaKTepUCTUKU. AMIUIUTYIHO-(pa3oBasi XapaKTepUCTHKA.
Hcnonb3oBanue  mnceBaovacToThl. JlorapudmMuyeckue  4HacTOTHBIE
XapaKTEPUCTUKHU [UPPOBBIX CUCTEM.

Heo6xoaumoe u JIOCTaTOYHOE yCIIOBUE YCTONYHUBOCTH.
XapaktepucTuueckue ypaBHeHus. Vcmonp3oBaHue — OMIMHEHHOTO
npeoOpasoBanus. Ilpumenenue kputepueB [ypsuma, HaiikBucra,
MuxaiiioBa npy aHaIW3€ yCTOWYMBOCTH IMHU(POBBIX cHCTeM. BrmsHue
Ha YCTOMYMBOCTb KBAaHTOBAHMs IO YpOBHIO. IIpenenbHble IUKIIBI.
Ounenka 3amaca ycroWuumBocTH. IlepeperynupoBanue. 3amacel 110




amutyne u (ase. ITlokaszarens komebarensHOCTH. [locTpoeHme
3ampeTHelx oOmacreit mns  A®PX 1o 3aJaHHOMY  IIOKa3aTero
K0J1€0aTeNbHOCTH.

Tema 2.3 Ilporpammuasi peagu3auusi UH(POBBLIX AJITOPUTMOB
00padoOTKMN CUTHAJIOB

Cxema mpsMoro mnporpaMMupoBaHus. KaHoHuueckas — cxema.
TpancnonupoBanuble cxembl. IlapamnenbHas M mocienoBaTelbHAs
CXeMBbl. YdYeT OIMOOK, BBI3BAHHBIX OKPYIJICHHEM KOX(PPHUIMEHTOB
Pa3HOCTHBIX YPaBHEHUH.

Pasgmen 3. Cunres
U(PPOBBIX CHCTEM
ABTOMATHUYCCKOT' O
yIpaBJIeHUsS

Tema 3.1. CuHTe3 IM(POBBIX CHCTEM 110 HENPEPLIBHOMY NPOTOTHILY
OcHOBHBIE OIXOABI K CUHTE3Y HU(PPOBBIX perynsaropoB. [Ipumenenue
METOJI0B YHCJIEHHOTO MHTETPUPOBaHUS pu JTUCKPETHOMN
anmnpokcuManus perynaropa. acToTHas KOppeKuus. Y CTOMYMBOCTD
nepeoOOpyIOBAHHBIX — PETYISATOpOB. JIMCKpeTHass — ammpOKCHMAIUs
METOAOM  OTOOpakeHHMs  Hyned M momtocoB.  JluckpeTHas
anmnpokcuMalus MeToAOM  (UKTUBHOTO  KBaHTOBaHMs. MeToJibl
JUCKPETHOM aNNpOKCUMALMM HENPEPBIBHBIX CHCTEM, OCHOBAHHbBIE HA
anNpOKCHMAllMU YaCTOTHBIX XapaKTEPUCTUK U MEPEXOIHBIX MTPOLIECCOB.
CuHTe3 perynaropa, OCHOBAHHBIM Ha OWJIMHEHHOM IpeoOpa3oBaHUU.
Boibop mnepuona JAMCKPETHOCTH M €IMHUIl MIAJIIUX Ppa3ps]oB
npeoOpa3oBaresen.

Tema 3.2 CuHTe3 MOJAIBHBIX PeryJsiTopoB

3ajaya pazMelieHHs MOircoB. Vcronb30BaHue PETyNIATOPOB HU3KOTO
nopsaaka. Crabunuzanus OOBEKTOB YIPABIEHUS C HUCIOJIb30BAaHUEM
uudpossix [1-, [TU-, ITN/I-perynsatopoB. CuHTE3 HUPPOBBIX CUCTEM I10
KPUTEPHIO ONTUMAJIBHOTO OBICTPOIECHCTBUS. Omnpenenenue
MUHUMAJIBHOM JJIUTEIBHOCTH IEPEXOJHOro Ipolecca 0e3  yudera
TpeboBaHuil rpydoctu. I'py6rie cuctemsl. HeoOxonumoe u joctarouHoe
yciaoBue rpyboctd. CHHTe3 HHUQPOBBIX CUCTEM C ONTHMAaJIbHBIM
OBICTPOJICUCTBUEM C YUETOM TPeOOBAaHUN IPYOOCTH.

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

Ta6n1/1ua 5— HpaKTI/I‘leCKI/Ie 3aHATHUS U UX TPYAOCMKOCTDb

N3 Hux No
Dopmsbl Tpyno- o
No . MPaKTUYECKOW | pa3jena
Tembl MPaKTUYECKUX 3aHATANA  |MPAKTHYECKUX |E€MKOCTb,
/T " TOATOTOBKH, | THCIIMII-
3aHATUN (gac)
(dac) JITHBI
Cemectp 7
1. | z-mpeoOpa3oBaHUS TUTIOBBIX Pemenue 1 1 1
JMCKPETHBIX CUTHAJIOB 3aja4
2. | Haxoxxnenue nepeaaToqHon
Pemenue
(GYHKIIUU TUCKPETHOTO (pUibTpa A 1 1 2
HO pa3HOCTHOMY YPaBHEHHIO !
3. | HaxoxmeHne 9acTOTHBIX
Pemenue
XapaKTepUCTUK LU(PPOBBIX 2 2 3
3a1a4
CHCTEM
4, | OneHka yCTOMYMBOCTH ITU(PPOBBIX Pemenue 9 5 3
CUCTEM 3a/1a4
Bcero 6




4.4. JlaGopaTopHbIE 3aHATH

Tembl 1aG0paTOPHBIX 3aHATUN U UX TPYILOEMKOCTh NPUBEICHBI B TabmuIIe 6.

Tabmmua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJO0EMKOCTb

Ne HanmeHoBaHue 1a00paTOPHBIX padbOT Tpynoemkocts, - Ne pasnena
/1 (9ac) JUCLUILIMHBI
Cemectp 7

HccnenoBanue 3(p¢PekToB KBAaHTOBAaHMS B IU(POBBIX 1 9

¢bupTpax

Hccnenoanue mudpoBbix GUILTPOB 1 2

CunTe3 cnensmiel cucTeMbl ¢ TU(POBOI KOppEKIUeH 2 3

VccnenoBanre MOJTAJIBHBIX PEryJISITOPOB 2 3
Bcero: 6

4.5. KypcoBoe npoeKkTupoBaHHe/ BHIIOIHEHUE KypCOBOU PabOTHI

VY4eOHbIM MJIaHOM HE IPESYyCMOTPEHO

4.6. CamocrosrenbHas padoTa 00yJaronuxcs

Bunsl camoctosiTenbHON paboThI U €€ TPYAOEMKOCTh IPUBEICHBI B TabuIe 7.

Tabnuua 7 — Bugsl caMocTOsITeNTbHON PabOTHI U €€ TPYIOEMKOCTb

Bun camocrositenbHOI paboTh Bcero, yac | Cemectp 8, uac

1 2 3
W3yuenne teopernyeckoro marepuana qucuuruinasl (TO) 83 83
Kypcosoe npoekruposanue (KII, KP)
PacuetrHo-rpadpuueckue 3ananus (PI'3)
Beimonnenue pedepara (P)
ITonroToBka K Tekyuiemy KoHTpodro ycneraemoctu (TKY) 9 9
Jlomamnee 3ampanue (/13)
KonTtposnbHsle paboTs! 3a04HuKOB (KP3)
[TonroroBka k npomexxyrounoit arrecrauuu (I1A)

Bcero: 92 92

5. [lepeyeHb yueOHO-METOAMYECKOTO 00eceYeHUsI
JJISI CAMOCTOAITEIbHOM Pa0d0ThI 00y4aI0IIMXCS 110 JUCHUILIHHE (MOLYII0)

Y4eOHO-MeTOAMYECKE MaTepHasbl Il CaMOCTOSITENIbHON padoThl 00yYaromMXCsl yKa3aHbl B

. 7-11.

6. IlepeueHb MeYATHBIX U IEKTPOHHBIX Y4eOHbIX H3TAHUM

[lepedyeHpb neyaTHBIX U SJIEKTPOHHBIX YUeOHBIX U3/IaHUH MpHUBeIeH B TabauIe 8.
Ta6muna 8— [lepeyeHp MevyaTHBIX W DJIEKTPOHHBIX YUEOHBIX U3TaHUH

Tudp/ KomaectBo 3Kk3eMIuIsipoB B
oubmoTeke
URL bubnuorpadudeckas ccpuika
(KpoMe AIIEKTPOHHBIX
azpec
AK3EMILIIPOB)
681.5 [udpossie aBTOMaTH4YeCKHE cucTeMsl / B. A. 44
b53 becekepckuii. - M.: Hayka, 1976. 576 c.




621.391 | lludposas o6padboTka curnanoB / A. b. Cepruenko. 5
C32 3-e u3n. - CI16.: BXB IlerepOypr, 2015. 768 ¢
- OcHOBBI TeOpHun U(POBBIX CHCTEM YIIPABICHUS: -
yue6. mocobue / K.1O. [Tonskos. — CI16.: CII6
I'MTY, 2006. 161 c.
http://window.edu.ru/resource/527/58527/files/digsys

pdf
004.9 [udpossie cucTeMbl yrpaBieHHst 1 00pabOTKU 42
L1 75 nH(pOpMaIIUK: METOUYCCKHEC YKA3aHUS K

BBITIOJTHEHUIO J1abopaTopHbIX padot / C.-Iletepo.
roc. YH-T a3pPOKOCM. MPUOOPOCTpoeHHs; cocT. A. B.
Jlonapes. - CII6. : M3x-Bo I'YAII, 2009. - 27 c.

7. IlepeyeHb 3JIEKTPOHHBIX 00pPa30BaTeIbHBIX PeCypCcoB
HH(POPMANOHHO-TEeJIEKOMMYHHKAIMOHHOI ceTn «AHTEepHeT»

[Tepeuenn SJIEKTPOHHBIX o0pa3oBaTeIbHbIX pecypcoB UH(OPMAIHOHHO-
TEJICKOMMYHUKAIIMOHHONH ceTn «MHTepHeT», HEOOXOIUMBIX JJII OCBOCHHS JTUCIUILIAHBI
npuBe/ieH B Tadimie 9.

Tabmuna 9 — [lepedeHb AIIEKTPOHHBIX 00PA30BATEIIBHBIX PECYPCOB MH(DOPMAITMOHHO-
TEJICKOMMYHHUKAIIMOHHOU ceTn «HTepHeT»

URL anpec HaumenoBanue
https://ru.dsplib.org bubnmoreka anropuTMoB UGPOBOA
00pabOTKN CUTHAJIOB

8. IlepeueHb HHGPOPMAMOHHBIX TEXHOJIOT Wit

8.1. [lepevyeHp MPOrpaMMHOTO OOECIIEUCHHMsSI, HCIIOJB3yeMOTO TIPH OCYIIECTBICHUH
00pa30BaTeNbHOTO MpoIiecca Mo TUCIUTUINHE.
[TepeueHs UCTIOIB3YEeMOT0 MPOTPAMMHOTO OOECTICUeHHs TTpeicTaBicH B Tadsmiie 10.

Tabnuua 10— Ilepedyens nporpaMMHOro o0ecreyeHus

Ne HanmeHnoBanue
n/n
1. MATLAB (Math Works Inc.)

8.2. IlepeueHp MH()OPMALIMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEeMbIX npu
OCYIIIECTBIICHUU 00pa30BaTEIHLHOTO MpoIiecca 1Mo JUCIHILTHHE

[lepeuenr uCHONB3yeMBIX HHPOPMAIIMOHHO-CIIPABOYHBIX CHCTEM TMPEJICTaBICH B
Tabaume 11.

Tabnuna 11— [lepeuens nHGOPMAITMOHHO-CIIPABOYHBIX CUCTEM
Ne HanmenoBanue
/o

He npenycmorpeno

9. MarepuajbHO-TeXHUYecKas 0a3a

CocraB MaTepualbHO-TEXHUYECKOW 0a3bl, HEOOXOAUMOW U1  OCYIICCTBIICHHS
00pa3oBaTeNbLHOTO MpoIiecca Mo TUCIUIUIMHE, IPECTaBIeH B Tabmuiel 2.



Tabmuna 12 — CoctaB MaTeprallbHO-TEXHUYECKON 0a3bl

No HanmenoBanue cocTaBHOM 4acTu Howmep aynutopuu

n/n MaTepHaIbHO-TEXHUYECKOH 0a3bl (pu HEOOXOMMOCTH)
JlexuMOHHAs Ay AUTOPUS 1303
MynsTUMeauiiHAS JIEKIUOHHAS ayIUTOPUS 1304
MynpTuMeanitHas TEKIUOHHAS Ay AUTOPUS 5108

10. OIIeHO‘leIe cpeacrea Jid MPpoOBEACHUSA l'[pOMe)KyTO‘lHOﬁ aTTeCTallumn

10.1. CocTaB OLIEHOYHBIX CPEACTBAJS MPOBEACHUS TMPOMEKYTOYHOM aTTeCTAI[HH
00ydJaronuxcs mo IMCUUILIMHE TTpUBeIeH B Tabnwuie 13.

10.2.
Tabnuua 13 — CocTaB OIIEHOYHBIX CPEACTB JJIsl IPOBEACHMSI TPOMEKYTOUHOM aTTecTallu
Buza npomexyTo4HON arTecTanuu IlepedyeHp OLICHOUYHBIX CPEACTB
3auer Cnucok BOIpPOCOB;
Tecrtsr;
3agaun.

10.3. B kayecTBe KpUTEpPHUEB OICHKH YPOBHA CGHOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIINI O0OYYaloUIMMHCS MPUMEHSETCsT S-0ajulbHasi MIKajla OLEHKUA C(HOPMUPOBAHHOCTH
KOMIIETEHIINM, KOTopas mpuBeaeHa B Tabnuie 14. B Tedenune cemectpa MOXKET UCIOIB30BATHCS
100-6annpHast ~ mKama ~ MOIYJBHO-PEUTHHTOBOW  CHCTEMBl ~ YHUBEPCUTETa,  IpaBHIa
MCIIONIb30BaHUsI KOTOPOM, YCTAHOBJIEHBI COOTBETCTBYIOUIMM JIOKAIbHBIM HOPMATHUBHBIM aKTOM
'YAIL

Tabnuma 14 —Kputepuu onieHKk# ypoBHSI cOPMUPOBAHHOCTH KOMITETEHINI
O11eHKa KOMITETEHIIMH
S-0aTpHas 1mKasia

XapakTeprcTrka COpMUPOBAHHBIX KOMITETECHITHIA

— oOyyarouuiicss Tay00KO M BCECTOPOHHE YCBOMWJI IMPOTPAMMHBIN
MaTepual;

— YBEPEHHO, JIOTUYHO, [TOCJIEA0BATEIBHO U TPAMOTHO €TI0 U3J1aracr;
— OIMpasiCh Ha 3HAHUS OCHOBHOM U JOIOJIHUTEJIBHOM JIUTEPATypHI,
TECHO  TIPUBA3BIBAET  YCBOCHHBIE HAy4HbIE  IIOJIOKEHUA C
IIPaKTUYECKON AESTEIbHOCTBIO HAIIPaBJICHHUS;

— yMes0 000CHOBBIBAET M ApryMEHTUPYET BbIABUTAEMbIE UM UJIEH;

— JIeNaeT BBIBOALI U 0000IIEHUS

— cBOOOIHO BJIQICET CUCTEMOH CIIeUAIM3UPOBAHHBIX MOHATHH.

— 00y4aroluiics TBEPI0 YCBOWII IPOrPaMMHBIN MaTepual, TpaMOTHO
U, MO CYIIECTBY, M3JIara€T €ro, ONUpasChb Ha 3HAHUS OCHOBHOMU
JUTEPATypHI;

— He JIOMYCKaeT CYyUIECTBEHHBIX HETOUHOCTEHH;

— YBS3BIBAET YCBOCHHBIE 3HAHUS C IPAKTHUYECKON AEATEIbHOCTBIO
HaIlpaBJICHUS;

— apryMEHTUPYeT Hay4YHbIE TIOJIOKEHUS;

— JIENaeT BBIBOALI U 0000IIEHUS;

— BJIQJICET CUCTEMOM CIIEHUATIN3UPOBAHHBIX TIOHATUH.

— o0ydJaroliics  yCBOWJI ~ TOJBKO  OCHOBHOM  MPOTpaMMHBIN
MaTepHa, o CyIECTBY, U3JIaraeT €ro, ONUpasCh Ha 3HAHUS TOJIBKO
OCHOBHOU JIUTEPATYPHI;

— JIOIyCKaeT HECYILECTBEHHbIE OIMOKN U HETOUHOCTH;

— UCTIBITBIBAET 3aTPYAHEHMSI B MIPAKTUUYECKOM IPUMEHEHUH 3HAHWUU
HaIIPABJICHUS;

— c1a00 apryMEeHTUPYET Hay4HbIE MTOJIOKEHMSI;

«OTIIMYHO»
<GauTCHO»

(XOpPOoLIO»
<GauTCHO»

«yIOBJIETBOPUTEIILHOY
<GauTEeHO»




Or1reHKa KOMITETEHITUN

5-0awtbHad 1IKana

XapaxrepucTrka chopMUPOBAHHBIX KOMIIETEHIUI

— 3aTpyaHseTcs B OPMYIMPOBAHUHU BBIBOJIOB M 0000IICHNUH;
— YaCTUYHO BJIAJICET CUCTEMOM CIIENNaIN3UPOBAHHBIX IOHATHH.

«HCYAOBJICTBOPUTECIILHOY
«HEC 3a4YTCHO»

— o0y4aroIuiicss He YCBOHMJI 3HAYUTEIBHOW YacTH HPOrPAaMMHOIO
MarepHania;

— IONTyCKaeT  CYIIECTBCHHBbIC OIMMOKM M  HETOYHOCTH IIpH
pPaccMOTPEHHH MPOOIEM B KOHKPETHOM HAIPaBIICHUM;

— UCIIBITHIBACT TPYJHOCTH B IIPAKTUYECKOM IIPUMEHEHHH 3HAHH;

— HE MOXKET apryMEHTHPOBATh HAyYHBIC TIOJIOKEHHUS;

— He (OpMYIHPYET BHIBOJOB M 0000IICHUH.

10.4. TunoBbie KOHTPOJIbHBIC 33aHUS WIIK MHBIE MAaTEPUAIIBI.
Bompocsr (3amaun) aiis 9K3aMeHa IpeIcTaBiIeHbl B Tabmuie 15.

Tab6muma 15 — Borpocsl (3agaun) 1j1s SK3aMeHa

Ne mi/mm [Tepedens BOmpocoB (3a1a4) UIsl 9K3aMeHa

Konx
WHJIUKaTOpa

Y4eOHBIM IIIAaHOM HE MPEAYCMOTPEHO

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

Tab6muia 16 — Borrpocs! (3amaun) mis 3aueta / audd. 3adera

Neo /it [Tepeuens BompocoB (3anayu) jyuist s 3adera / nmudd. 3auera

1 Bunbl kBanToBanus. llymel kBantoBanus B AT u LIAIL

2 JlocronHcTBa 1 HegocTaTKu M poBbIX cucteM. BapuanTel nocrpoenust HAC.

3 Buibl UMITYJIBCHOU MOIYJISLIMH.

4 Teopema KorenbHukoBa. BoCCTaHOBIEHHME  HENPEPBIBHOIO  CHUTHalIa IO
JUCKPETHBIM OTCUETAM.

5 Pa3HOCTHBIE ypaBHEHUS U UX PELICHUE.

6 PasHoCTHBIE ypaBHEHUS U UX pEllIEHUE.

7 Z-nipeoOpa3oBaHUe.

8 OCHOBHBIE TEOPEMBI M CBOWCTBA Z-NTPE0OPa30BaHUS.

9 HaxosxieHre opuruHaia 1o Z-npeodpazoBaHMIo.

10 ITepenarounble GyHKIMU UPPOBBIX BEIUUCIUTEINEH.

11 IlepenaTounsle (yHKIMU NPUBEIEHHONW HEMPEPHIBHON YaCTH.

12 [Tepenarounsie pyHkuuu 3aMKHYTHIX [TAC.

13 YacToTHBIE XapaKTEPUCTUKU HHU(POBBIX CHCTEM.

14 M cnosnp30BaHnE NICEBAOYACTOTHI.

15 YcroitunBocth HppoBeIX cucteM. [lokazaTenu 3amnaca yCTOMUMBOCTH.

16 Cxema npsiMOro NMporpaMMHPOBAHUSI.

17 Kanonunyeckas opma npescraBieHust 1uGpoBoro GpuibTpa.

18 TpancnionrpoBaHHbIe (YOPMBI IPEACTABIECHUS IIUPPOBOTO PUIBTPA.

19 CxeMbl TOCJIE0BATEIBHOIO U NApAJUIEIBbHOIO IPOrPpaMMHPOBAHMSL.

20 JluckpeTHas anmpoKcHMallvs HEMPEPhIBHOTO PETYIATOpA.

21 Cunre3 IJAC, OoCHOBaHHBIM Ha aNMpPOKCUMAIMM YacCTOTHBIX XapaKTEPUCTUK U
NEPEeXOAHBIX MPOLIECCOB.

22 Wcnonb3oBanue I1-, [11- u IT1]]-perynsatopos.

23 Cunre3 [JAC ¢ KOHEUHON JUIMTENIbHOCTBIO MEPEXOIHOT0 MpoIlecca.

24 Cunres [{AC ¢ ucnonp30BaHreM OMIIMHEWHOTO MTPeoOpa30OBaHMsI.




[lepeyeHp TeM UIi KypCOBOTO IPOCKTUPOBAHUS/BBIOIHEHHS KypCOBOH pabOTHI
MpeJICTaBJICHBI B Ta0wmie 17.

Tabmuma 17 — [lepedenp TeM 1Jis1 KypCOBOTO MPOEKTHUPOBAHMSI/BBITIOJIHEHHUS KypCOBOM paOOThI

Ne i/

[TpuMepHBIii IepeYeHb TeM Il KYPCOBOTO MPOSKTUPOBAHUS/BBITTOTHEHHS
KYpCOBOI pabOThI

Y4eOHBIM MJIaHOM HE MPEAYCMOTPEHO

Bonpockl s npoBeneHHs IPOMEXYTOUYHOM aTTecTallud B BHJIE TECTHUPOBAHUSA
npezcTaBieHsl B Tabmuie 18.

Tabnuma 18 — [IpuMepHbIi IEpedeHb BOPOCOB JIsI TECTOB

Ne n/nn IIpuMmepHBIii IepeueHb BOIPOCOB ISl TECTOB
1 Kako# u3 BU10B MOAYJIALIMA UCIIONB3YETCSI B CUCTEMAX C BPEMEHHBIM
pa3fesieHneM KaHaunoB?
o AUM-1
o AlM-2
e [INM
e BUM
2 UTto U3 HIKENEePEUnCIeHHOTo sBMsieTcs npeumyiectBom bBUX-gunbtpos?
® BO3MOKHOCTb TOYHOM peaIN3aL1U KEJIAeMON UMITYJIbCHOU
XapaKTEPUCTUKU
® BO3MOYKHOCTb IIOJIy4E€HHUS KEIAEMbIX YACTOTHBIX XapaKTEPUCTHUK C
UCIOJIb30BaHUEM (PUIBTPOB HEBBICOKOTO MOPSIIKA
e Takue QUIbTPHI BCEI1a yCTONYNBBI
® B TakuX (PUIbTPAX OTCYTCTBYIOT OIIMOKHU OKPYTJICHUS
3 Yro sBnsieTcs HEOOXOAUMBIM YCIOBUEM TOUHOTO BOCCTAHOBIICHHSI HEPEPHIBHOTO
CUTHAaJIa 110 JAUCKPETHBIM OTcueTam?
® KOHEYHas JJINTEIbHOCTh CUTHAIA
® HENPEpBIBHOCTH CIIEKTPA CUTHAIA
® [IEpPUOAMYHOCTH CUTHAJIA C IEPUOJOM, KpaTHBIM NIEPUOAY NUCKPETU3ALNN
e (OECKOHEYHOE BpeMsi HaOJIIOICHHSI
4 Kaxkas n3 cxem nporpaMMupOBaHUs MTO3BOJISIET OJJTHOBPEMEHHO PEAIN30BBIBATH KaK
ollepaly YMHOKEHUS, TaK U ONEPALUN CIIOKECHUS?
e CcXeMa IpsIMOro IPOrpaAMMUPOBAHUS
e KAaHOHMYECKas CXeMa
® TPaHCIOHMPOBAHHAS CXEMa
e CcXxeMa NapajyIeJbHOrO NPOrpPaMMHUPOBAHUS
S Ilepenarounas Gpynkuus uudposoro GuiabTpa paBHa D(z) = ﬁ . Kakyro
OTEPALIMIO OCYLIECTBISAET PUILTP?
e 1MppOBOE HHTETPUPOBAHHE
e 1udposoe guddepeHupoBaHue
® [IPOTHO3MPOBAHHWE Ha | TakT
® 3a/IepXKKYy Ha | TakT
6 Kakas u3 npuBeeHHBIX MepelaTOYHbIX (PYHKIIUNA COOTBETCTBYET YCTOHUYHNBOMY

buneTpy?
z-1

¢ =




72 -1

* D)= 2242
° D(Z) = Z__l
z
e D)= 12°+42+1
3 721
7 Kakas u3 nepeduncieHHbIX KPUBBIX OCTAETCA HEU3MEHHOM ITPHU NIEPEXO0JIE OT
YacTOTHI K IICEBJ0YacCTOTE?
® AMIUIMTYAHO-YaCTOTHAs XapaKTEPUCTUKA
e JiorapupMuYecKas aMILUTUTYTHO-4ACTOTHAS XapaKTePUCTUKA
e (a30-4acTOTHAS XapaKTEPUCTHKA
e aMIUIMTyIHO-(Da30Basi XapaKTEPUCTUKA
8 Uemy paBHO yCTAaHOBHUBULIEECS 3HAUEHUE aMILJIUTY 1l BBIXOHOM

HOCJIEN0BATENLHOCTH LIU(PPOBOro GUIBTpPa C NEPENATOUHOM GyHKIMEH D(z) =z

[P MMOJAY€E HA €ro BXOJl FTAPMOHUYECKOTO BO3AEHCTBUS C €AMHUYHON aMIUTUTYA0U
u niepuoyioM 2 ¢? Ilepuon nuckpernoctu 0,15 c.

o 1
e 0
[ ] e8]
o

[lepeueHb TeM KOHTPOJBHBIX PabOT MO MUCIUIUITMHE OOYYAIOIIUXCS 3a09HON (hOPMBI
oOy4eHus1, mpeacTaBieHbl B Tabnuie 19.

Tabmuma 19 — [lepedeHb KOHTPOJIBHBIX padOT

Ne i/t

[TpuMepHBIii nepedeHb KOHTPOJIBHBIX U MPaKTHUECKUX 3ajay / 3alaHui

1

JuckperHas nepenatouHas GyHKIUS HUPPOBOTo GpUIbTpa paBHA

122 +4z+1
D(z) ==~ "27°
(2) 3 722-1

Onpenenuth 3HAUEHUSI OTCYETOB BBIXOJIHOM MOCIEI0BATEIEHOCTH
X2[0]...X2[3] mpu momaue Ha BX01 GUIbTPA AMHUYHOTO CTYNEHYATOTO
Bo3/eiicTBUsA. HauanbHOe cocTosiHue (QUIBTpa HYJIEBOE.

Ha nudpoByro cucreMy ¢ 3KCTPAroISTOPOM HYJIEBOTO MOPSIKA MOAaHO

8 2 2
3aj1arolIee BO3ICHCTBIE, H3MEHsoMIeecs o 3akony g(t) = at®, rme a = 2 m/c”.
OmnpenenuTh BEIUYNHY YCTAHOBHUBIIIEHCS OIUOKH, €CIIU TepeaaTouHast ()yHKIIUs

z—05 "
Beruncintenst D(z) = ———, a mepeaarounas GyHKIHsI HENPEPHIBHON YaCTH

W(p) = Kip*,
K=30c™ ens! ennann mitagmux paspagoB AL n [{AII cuutate paBHBIMY,
nepuon auckpernoctu T = 0,1 c.

JuckperHas nepenatouHas GyHKIUS pa30MKHYTOIO KOHTYpa paBHa

W(Z):w'
(z-D)°(3z-2)

Onpenenuts, ycToiuMBa U 3aMKHYTasl CUCTEMA.




4 Juckpernas nepenatouHas GQyHKIUS pa30OMKHYTOTO KOHTypa paBHA

z+08

W(Z):m.

Onpenenuth aMIUIUTYAy CUTHAJIA OMIHOKHM B 3aMKHYTOH CHCTEMeE, €ClIn

3ajaroliee BO3/IeHCTBUE U3MEHSETCS 10 TApMOHUUYECKOMY 3aKOHY C aMILTUTYI0M
- " -1

Om = 6° u gacroroii wy = 3,14 ¢ . Ilepuon auckpernoctu T = 1/12 c.

10.5. MeTtoauueckre  MaTepuaibl,  ONPEACNSIOIUME  HPOUEAYpPbl  OICHUBAHUS
UH/IMKATOPOB, XapaKTEpU3YIOIIUX d3Tanbl (HOPMUPOBAHMS KOMIIETCHLIUH, COAEp)KaTcs B
JOKaJIbHBIX HOpMaTuBHbIX akTtax [VYAIL, periameHTHpyOIIMX TMOPSJAOK U  MPOLEAYpPY
NPOBEICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH U MIPOMEKYTOUYHON aTTeCTaluy 00y4JaroIInuXCs
I'VAIL

11. MeToauyeckne yKazaHus sl 00y4aIOUIUXCS MO0 OCBOEHHIO JUCIHILIMHBI

Lenpto mpemomaBaHusi AMCUUIUIMHBI SBISIETCS (OPMHPOBAHUE Yy OOYYAIOIIMXCS
CHOCOOHOCTH U TOTOBHOCTH:

- K UCCJIEJOBAaHUIO OOBEKTOB U MPOLIECCOB IKCIUTyaTallud aBUALMOHHON TEXHUKH, B TOM
4yycle C IIOMOLIbIO IIaKETOB IMPUKJIAJAHBIX IIPOIPaMM M 3JIEMEHTOB MAaTeMaTU4E€CKOIo
MOJIEJIMPOBAaHUS HAa OCHOBE 0a30BBbIX 3HAHUM;

- K YYacTHMI0O M IPOBEACHUIO KOHTPOJA, JUArHOCTUPOBAHUSA, IIPOTHO3UPOBAHUS
TEXHUUYECKOTO COCTOSIHMSI, PETYJIUPOBOYHBIX U JIOBOJOYHBIX PabOT, MCHBITAHUN U IPOBEPKU
paboTOCTIOCOOHOCTH aBUAIIMOHHBIX CHCTEM, U3JIEJIUI 10 BHEJIPEHUIO MPOTrPECCUBHBIX METOIOB,
(GbopM U BUI0B TEXHUUYECKOTO 00CITY>)KMUBAHHUSI, & TAK)KE PEMOHTA BO3YIIHBIX CY/OB.

11.1. Meroauyeckue ykazaHusi A OOYy4YalOIIMXCSl 1O OCBOCHUIO JIEKIIHOHHOIO
MaTepHuaJa.

OcHOBHOE Ha3HA4Y€HHE JIEKIIMOHHOTO MaTepuajna — JIOTUYECKH CTPOHMHOE, CHCTEMHOE,
riyOOKoe U SICHOE H3JIoKEeHHe yueOHoro marepuana. HasHadeHune COBpEMEHHOM JeKIuU B
paMKax IUCUUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(QOpPMAIMIO 1O TEME, a B OCBOCHUU
(byHaaMeHTaNbHBIX NpoOJeM JUCHMIUIMHBI, METOJOB HAayyHOro IIO3HaHMS, HOBEWUIIMX
JOCTHKEHUI HayyHOW MbIcau. B yuyeOHOM mporiecce JIEKIHs BBIIOJIHSAET METO/I0JIOTMYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (YHKUMHU. JIEKIUs pacKpbIBaeT MOHATUHHBIN anmapar
KOHKpETHOM oO0jacTu 3HaHudA, €€ MpoOJeMbl, JaeT LEeNbHOE MPEJCTaBI€HUE O TUCIUILIMHE,
MOKA3bIBAET B3aUMOCBS3b C IPYTUMU JUCLUIIIIMHAMH.

[InaHupyeMble pe3yibTaThl IPU OCBOEHUHU 00YYaIOUIMMUCS JIEKIIMOHHOTO MaTepuara;

— TIOJyYEHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aMMOCBSA3aHHBIX 3HAaHUH, YpPOBEHb
KOTOPBIX OINPEAEIAETCS LIEIEBOM YCTAHOBKON K KaKJJOM KOHKPETHOU TEME;

— TIOJy4YyeHHE OMBITa TBOPUYECKOM pabOThl COBMECTHO C MPEIO/IaBATENEM;

— pa3BuTHEe TOPOPECCHOHATBHO-IENOBBIX  KauyecTB, JIIOOBM K TpeAMETy H
CaMOCTOSITEIBHOTO TBOPYECKOI'O MBIIITICHHUS.

— TOsBIIEHHUE HEOOXOAMMOI0 HHTEpeca, HEOOXOAUMOTIO JJIsi CAMOCTOSITENIbHOM paboTHI;

— TOJy4YyeHHe 3HAaHUNW O COBPEMEHHOM YPOBHE pa3BUTHS HAyKHM M TEXHUKH U O
MIPOTHO3€ UX Pa3BUTHSI Ha ONMkKaiine rofbl;

— Hay4yuTbhCs METOJMYECKH oOpabarbiBaTh MaTepuan (BBIACIATH TJIaBHBIC MBICTH H
IIOJIOKEHUS, IPUXOAUTh K KOHKPETHBIM BBIBOJAM, IOBTOPSATh HUX B  Pa3jIM4YHBIX
(bopMyITUPOBKax);

— TOJIyueHHE TOYHOT'O TOHUMAaHHUS BCEX HEOOXOIUMBIX TEPMUHOB U TIOHSATHA.




JIeKUMOHHBIA MaTepuall MOXKET CONPOBOXKIATHCA JAEMOHCTpPAUMEN CIIAIOB U
UCIOJIb30BAaHUEM DPA3JaTOYHOIO MaTepuaja IpH IPOBEIAEHUM KOPOTKMX JTUCKYCCHH 00
OCOOEHHOCTSIX IPUMEHEHUSI OT/AEIbHBIX TEMATUK 110 IUCLHUIUINHE.

CrpyKTypa npe1ocTaBieHus JEKIIHOHHOTO MaTepuaa:

— Beedenue: ycraHaBiIMBaeTCsd CBSI3b TE€Mbl C  IPOHAECHHBIM  MaTEpUAlIOM,
ONpeneNdoTCs LeNu, 3aJadd JeKkuuu, GopMyiaupyercs IuiaH Jekuuud. DopMynupyrorcs
npobaemsl. [Ipemiaraercs cnucok WH(GOPMAIIMOHHBIX HCTOYHUKOB 10 PA3IMYHBIM B3TJIs/1aM Ha
npo0aeMaTuKy Jekuuu. JIeKTop poskeH ObITh KpaToK U BbIpazutesieH. Ha BBeneHue orBoaurcs
5—8 MUHYT.

— OcHosHoe coodepoicanue: OTPAXAIOTCs KIIOYEBbIE HIeH, Teopus Bompoca. [lo
BO3MOYKHOCTH M3JIaraloTcs pa3iMyHble TOUKU 3pEHUs. BBICIYIINBAIOTCS CYXIEHUS CTYAEHTOB.
CrynentaMm mpensiaraercs CQOpPMYIUPOBATH BBIBOJBI TOCIE KaKIOW JIOTHUYECKOM YacCTH.
[IpencraBistoTcst OLEHOUYHBIE CYyKAeHUs Jiekropa. [IpernonaBatens Qopmynupyer pestome,
MOJITBEPKIAI0TCS WIIM OIPOBEPraroTCs KJIOUYEBbIE UJIEH, BHICKa3aHHbBIE B HaYaJIe JEKIUU.

—  3axnouenue: nenarorcs 0000IIEHUS U BBIBOABI B 1IeJIOM 110 TeMe. MeTr npezenTtanus
Oyaymiero  JIGKLMOHHOrO  Martepuana.  [IpemogaBarens — ompejensieT — HalpaBJICHUS
CaMOCTOSATEIILHON paboThI CTYICHTOB/

BapuanTe! uTeHus neKuuu:

1. YcTHOE acce mpenmnosnaraer npo(eccuoHallbHOE B TEOPETUYECKOM U METOIUYECKOM
IUIaHE M3JI0KEHHE KOHKpEeTHOro Bompoca. Ho 3TO chekTakib OJHOTO akTepa, ayAauTopus B
Jy4llleM CJy4yae BOBJIEYEHAa BO «BHYTPEHHUH JAMAJIOr» C IpernojaBaTesneM. Takas JeKLIus
npezcTaBisieT co0OW MPOAYKT, CO3JaHHbI OJAHMM TOJBKO IIperojaBaTelieM, a CTYyJeHTaM
OCTaeTCs POJIb MACCUBHBIX CIIyIIATENEH.

2. VYcrtHOe »acce-guanor C oOpraHu3alMedl B3auMOJEHMCTBUS IpenojaBaTeis Cco
CTyJIEHTaMM, KOTOpbI€ TMPUBJIEKAIOTCI K paboTe MOCPENCTBOM MCIOJIb30BaHUS IPUEMOB
CKPBITOTO Y OTKPBITOTO IHAJOra.

3. Jlexuusi ¢ HMCHOJB30BaHMEM IIOCTAHOBKM U pelieHus mpoOnembl. Takas JeKius
HAuMHAeTCs ¢ BOIMpPOCa, MapajoKca, 3arajky, BO30YyX/IalOUIMM HHTEpeC CTyAeHTOB. OTBET, Kak
IPaBUJIO, OIpenesseTcss K KoHIy 3aHsATHs. CTyneHTbl MpejJiaraloT COOCTBEHHbIE BapUAHTHI
pewieHus npoOiaeMbl. Ecian KOHCEHCYC He JOCTHraeTcs, MperojaaBaTesb JaeT OOoNbLIINi 00beM
uHpopManuy, HaBozsmyro uHpopmanmio. Kak mpaBmwio, OOJBIIMHCTBO — CTYJEHTOB
JIOTaIbIBAETCsl 0 KOHEUHOM pe3yibTaTe elle A0 MpOoBO3IialeHus ero npenogasareneM. [locie
dbopMynupoBaHusa MpPoOJEMATUKU OCHOBHBIE HJEHM CTYIEHTOB 3alUCBIBAIOTCS Ha Jocke. OHH
CHUCTEMAaTH3UPYIOTCS OIpEeJeNIeHHBIM 00pa3oM, CTPYKTYpUpPYIOTCA. B 3akimroueHuM JeKuuu
OKOHUATEJIbHBIE BBIBOJBI, pa3padOTaHHbIE HA OCHOBE MJIeH CTYJEHTOB, 3allUChIBAETCS Ha JIOCKE.

VY coBHst TEKIIMOHHOTO OOILEHUS:

* mpeaBapuTeIbHAas ~ CaMOCTOSITeNbHAs MOJATOTOBKA  CTY/AGHTOB IO  3ajayawm,
c(hOpMYIMPOBAHHBIM Ha MPEIBITYIIEM 3aHATHH T10 MPEJICTOAIIECH TEMaTHKE;

* cBOOOHOE U OTKPHITOE OOCYKICHHNE MaTepuaa;

4. Jlexkuus c mpouenypod Imay3 MpEANoaraeT 4YepeloBaHUE MMHU-JIEKUUN C
obcyxnenusmu. Kaxasle 20 MUHYT ocBemiaeTcsi BakHas mpobiema, 3areM 5—10 MHUHYT OHa
oOcyxnaercs. MoXHO cHauyana OOCYJUTh B MalbIX TpYIIax, a 3aTeM IPHUIIACUTh KOT0-TO
BBICKAa3aTh CBOE MHEHHUE OT Ipynmbl. Benen 3a o0cykaeHNeM cieayeT elle 0JlHa MUKPOJIEKIIHUS.

6. Jlekuus-qucnyT, KOHTpoIMpyeMas IpernoaaBarenaeM. AyIuTopus JEIUTCS Ha TPYIIIbL:
CTOPOHHMKOB JIaHHOM KOHIIETILIMH, OMITO3ULIMI0 U apOoUTpoB. CTYIEHTHI JeNal0T CBOW BBHIOOD U
y4yaTcsl OTCTauBaTh CBOIO TOUKY 3peHus. IlpenonaBarens opraHusyer 1e0aThl U KOPPEKTUPYET
oOcyxJieHle, B KOHIIE 3aHATUS IpejiaraeT cBoe BUJEHUE MPOOIeMbl U MOABOIUT UTOTH.

Beibop  BapmanTta  JeKUMM ~ ompejaernsercs — oO0pa3oBaTENbHBIMH  IENSIMH U
VH/IMBUYaJIbHBIM CTHJIEM NIPETIOAABATEIS.




11.2. Meroauueckne  yKa3aHusi AJds  o0y4aloIUXcd MO0  NPOXOKAEHHUIO
NMPAKTHYECKUX 3aHATHI

[IpakTuyeckoe 3aHATHE SBISETCA OAHOM M3 OCHOBHBIX (POPM OpraHU3alMH y4eOHOTO
mpolecca, 3aKI0YaronIeiics B BBIMOIHEHUH 00yJaroIIMMHKCS 0] PYKOBOJICTBOM IpenoaaBaTens
KOMITJIEKCAa YYEOHBIX 3aJaHUN C LENbI0 YCBOCHHS HAyYHO-TEOPETUYECKUX OCHOB Y4eOHOU
JUCIUILIMHBL, TPUOOPETEHUSI YMEHUN U HaBBIKOB, ONbITA TBOPUECKON ACSITEILHOCTH.

Lenbr0 MPaKTUYECKOTO 3aHATUA Il 00YJarOIErocs ABISETCS MPUBUTHE 0OydJaroLIeMcs
YMEHUI U HAaBBIKOB IIPAKTUYECKOW JEATEIbHOCTH 110 U3Yy4aeMOU TUCLIUILINHE.

[Tnanupyemble pe3yabTaThl IPH OCBOSHUH 00yUYaIOMIeMCs! IPAaKTUYECKUX 3aHITHH:

— 3aKperuvieHue, yriayOjleHue, pacliupeHHe M JAeTaju3alus 3HaHUW TNpU pelIeHUuU
KOHKPETHBIX 33714,

— pa3BUTHE TIO3HABATENBHBIX CIOCOOHOCTEH, CaMOCTOSITENBHOCTH  MBIIUICHUS,
TBOPYECKOUN aKTUBHOCTH;

— OBJIQJICHHME HOBBIMM METOJaMH M METOJUKaMU H3Y4YEHHUsS KOHKPETHON y4ueOHOM
JTUCUUTLTAHBI;

— BBIpa0bOTKAa CIOCOOHOCTH JIOTMUECKOTO OCMBICICHHSI TONYyYEHHBIX 3HAHUU IS
BBIIIOJIHEHUS 3aJJaHUI;

— ofecrnieueHue palMOHAIBHOTO COYETAaHUsl KOJUIEKTUBHON M MHAMBHUAYaJIbHOH (opMm
00y4eHusI.

DyHKIUU PAKTUYECKUX 3aHITUMI:

— TIO3HaBaTeJbHAas;

— Ppa3BUBaroLIas;

— BOCIIUTATEJbHAs.

[To xapakTepy BBIMOJHAEMBIX OOYYaIOIIUMCS 33aJaHUN MO MPAKTHUUYECKUM 3aHSATUIM
MOAPA3AEIIAOTCS Ha!

— O3HAKOMMTENIbHBIC, TMPOBOJAMMBIE C LEIbIO 3aKPEIUIEHWs M KOHKPETH3aluu
W3Y4YEHHOTO TEOPETUYECKOTO MaTepHaIa;

— aHAJUTUYECKHE, CTABSIINE CBOEH IIEJIbI0 MOJy4YeHHUE HOBOM MH(POpPMAIMU HAa OCHOBE
(dhopmMa30BaHHBIX METO/IOB;

— TBOpYECKHE, CBSA3aHHBIE C MOJTYyYEeHHEM HOBOW MH(POPMAIUHU ITYTEM CaMOCTOSTEIIEHO
BBIOpaHHBIX MOJXO0B K PEIICHHUIO 3a/1a4.

@opMbl OpraHM3allMd MPAKTHUYECKUX 3aHSITUHA OIpPEeNessioTCs B COOTBETCTBUU CO
crenupuIecKuMi O0COOEHHOCTAMH Y4eOHOW TUCHHIUIMHBI U LensMu oOydeHus. OHH MOTYT
MIPOBOJIUTHCS

— B UHTEpakTUBHOW ¢opMe (pelieHne CUTYallMOHHBIX 3a/ad, 3aHATUS 110
MOJICJIMPOBAHUIO  pPEATbHBIX  YCJIOBHH, JIEJOBbIE WIPbl, HIPOBOE  MPOEKTHUPOBAHHUE,
WMUTAIMOHHBIE 3aHSATHS, BBIC3AHBIC 3aHATHS B OpTaHU3aluu (MIPEANPUATHS), eT0Bast yueOHas
Urpa, poJsieBas Wrpa, ICHUXOJOTMUECKUH TPEHUHI, KEWC, MO3rOBOM IITYpM, TpYIIOBbIE
JIMCKYCCHH);

— B HE UHTEpaKTHUBHOW (hopme (BHIOTHEHUE YIPaKHEHUM, pellleHUe THUIOBBIX 3ajad,
pElIeHNe CUTYallMOHHBIX 33/1a4 U JPYToe).

Metonuka MpoBeleHUsl MPAKTUYECKOTO 3aHSTHUS MOXKET OBITh pa3jIu4HOM, MpPU STOM
BaXHO JIOCTHKEHHE OOIIEH 1€/ UCIUILTHHBIL.

TpeboBanus K MPOBEACHUIO MPAKTUYECKUX 3aHITUI

1 IIpakTHueckue 3aHATUS MPOBOJATCS IMOCIE YTEHUS JIEKIUH, NAIOUIMX TEOPETUYECKUe
OCHOBBI JUISl UX BBINIOJTHEHHUS.

JloIyCKaeTCsl BBINOJHEHUE IPAKTUYECKMX 3aHATUM OO IPOYTEHUS JIEKLUUH C ILENBIO
dopmanuzanuy nNpodJIeMbl Ul U3Y4EHUS] TEOPETUUYECKOTr0 MaTepuaia Mpu HaJIMYUH OMUCAHUN
paboT, BKIIOYAIOUIMX HEOOXOAUMbIE CBEIAECHUS WIN CCbUIKM Ha KOHKPETHbIE yueOHbIe U3JaHMUs,
COJIEPIKAINE OTU CBEICHHUS.



2 OcHOBaHHMEM INPOBEJCHUS NMPAKTUUECKUX 3aHIATUHN MO AUCUUIUIMHE SBISAIOTCA: paboyas
nporpamMMa y4yeOHOM JUCHUIUIMHBL, PACIUCAHNE YUEOHBIX 3aHATUH.

3 YcnoBus npoBeieHUs NPaKTUUECKUX 3aHSATHH.

3.1 IlpakTuyeckue 3aHATHS IOJDKHBI NIPOBOJUTBCS B ayJUTOPHUAX, COOTBETCTBYIOLIUX
CaHUTApHO-TUTMEHUYECKUM HOpMaM.

3.2 Bo BpeMs NpakTUYECKHUX 3aHITUN JOJIKHBI COOIIOAATHCS MOPSIOK U AUCLUIUIMHA B
cootBeTcTBUM C [IpaBunamu BHyTpeHHero pacnopsaka ['YAIL

3.3 Ilpaktuyeckue 3aHATUS JOJDKHBI OBITH OOecHeueHbl B JIOCTATOYHOM 0OBeMe
HEOOXOJUMBIMH  METOJUYECKMMM  MaTepuajgamMH, BKIIOUYAIOIMMU B  ce0sl  KOMILJIEKT
METOAMYECKHX YKa3aHUH K BBIIIOJHEHUIO IPAKTUYECKUX pabOT 110 JaHHOM JUCLUIUIMHE.

3.4 IlpenonaBarenb HECET OTBETCTBEHHOCTD 3a OPraHU3aLMIO IPAKTUUECKUX 3aHATHUI.

OH umeeT npaBo ONpeeNiATh COAEpPKaHUE MPAKTHUUYECKUX paboT, BBIOMpPATh METOIbI U
CpeACTBa TMPOBEIACHHUSA 3aHATHUA, HauOoJee IMOJHO OTBEYAIOUIME MX OCOOCHHOCTAM U
o0ecreyrBaroIye BHICOKOE KaueCTBO y4yeOHOro mporecca.

4 OTBETCTBEHHOCTb U 00SI3aHHOCTH CTY/ICHTA.

4.1 Jlo npoBeneHHs HNPAKTUYECKOIO 3aHATUS W HA 3aHATUU CTYICHT HMMEET IIPaBO
3aJaBaTh MPETOIaBATEI0 BOIPOCHI MO COJICPIKAHHUIO U METO/IMKE BHITIOJTHEHUS paOOTHI.

OTtBer mnpenopaBatress JOJDKEH 00eCHeuuBaTh BBIOJHEHHE CTYJEHTOM pPa0OThl B
TEYEHHE 3aHATHS B IIOJIHOM OOBEME M C HAAISKALUM KAyeCTBOM IMOATBEPKIAEMbIM
TECTUPOBAHUEM.

4.2 CtyaeHT MMeET MpaBO Ha BBINOJIHEHHE MPAKTUYECKON pabOoThl MO OpPUTHMHAIbHON
METOAMKE C COIJIacHsl IIPEroiaBaTess U M0/l €ro HabJII0JCHUEM.

4.3 CrynenT o00s3aH BBIIOJHUTH MNPAKTUYECKYI0 paboTy, MPONYIICHHYIO IO
YBa)XXUTEJIbHOU ITPUYMHE, B YAChl, COTIACOBAHHBIE C IIPENOAABATEIEM.

4.4 CryaeHt oO0si3aH SIBUTHCS Ha MPAKTUYECKOE 3aHSATHUE BO BpeMs, YCTAHOBJIEHHOE
pacnMcaHueM, W TPEABAPUTEIBHO IOATOTOBIEHHBIM K IIPOBEIEHUIO 3aHATHI, YTO MOXKET
KOHTPOJIMPOBATHCSI PENOJaBaTeNIeM BOIPOCAMH BXOAHOTO KOHTPOJIS.

4.5 B xoJie NpaKTUYECKUX 3aHATHI CTYJICHTHI BEAyT HEOOXOIUMBIE 3alIUCH B OTIEIbHBIX
OT MaTepUaJIOB JIEKIIUH HOCUTEINAX WM OTJAEIbHBIX 000COOJIEHHBIX OT JEKIIMOHHOIO MaTepuana
¢aiinax »IeKTpOHHOM HH(pOpMAIMM, KOTOpble IpenojaBaTeib BIpaBe MNOTpeOOBATh s
MIPOBEPKHU.

JlonmyckaeTcsl 10 COTJIacOBaHMIO C MpernojaBaTeseM IMpeACTaBIsATh OTY4eThl O pabore B
AIIEKTPOHHOM BHUJIE Yepe3 JINYHBIA KaOMHET CTYE€HTa U MPEero1aBaTesl.

4.6 B TedeHMe NMpaKTUYECKOTO 3aHATHUS INPENOJABATENb KOHTPOJIHUPYET NPaBUIBHOCTH
BBITIOJTHEHUS 3aJJaHUl; OlIEHKa JOCTUTHYTBIX PE3yJbTaTOB IO OCBOCHHUIO CTYIEHTOM TEMBI,
pazzena yuyeOHOM IUCHMIUIMHBI OCYILECTBIJIETCS B KOHIE MPAKTUYECKOrO 3aHATHUS (TPYMIIbI
MPAKTUYECKUX 3aHATHI) MyTeM MpOBEpKH oTyeTa W (WJIM) €ro 3alluThl (TMpe3eHTaluw,
cobeceioBaHusl) WM Jpyroil (opMbl MO YCMOTPEHHUIO TMpErnoAaBaresis C HNPUMEHEHHEM
MOJAYJIBHO — peiTHHTOBOM cucteMbl ['Y AIL

4.7 CryneHT HeceT OTBETCTBEHHOCTb: Y 3a HpPOIYCK INPAKTUYECKOIO 3aHATHS 10
HEYBKUTEIbHOW MpPHUUMHE; y 3a HEMOATrOTOBIEHHOCTh K IPAKTUYECKOMY 3aHATHIO; 3a
HECBOEBPEMEHHYIO C/lady U 3alIUTy OTYETA O MPAKTUYECKOM 3aHATHH.

4.8 B cooTBercTBUU ¢ TpeboBaHMUSIMH cTaHaapToB kadectBa ' YAII o cucreme KoHTpoIIs
Ka4yecTBa 3HAHUM CTYJIEHTOB OYHOW M 3a04HOM (QOpMBI OOY4YEHHS CTYICHTHI, MPOIMYCTHUBIINE
3aHATHSA U HE 0TpaboTaBIIME UX K HAa4ally CECCHM, HE JOMYCKAIOTCA K 3a4eTy WM 3K3aMEeHY IO
JAHHOW JUCLMILIINHE.

11.3. MeTtoauueckue yKazaHus JJIsl 00y4alOLUXCsl 10 BBINOJHEHHIO JJA00PaTOPHBIX
padot

B xozme BeImOMHEHHS J1a0OpPaTOPHBIX paboT oOyyaromMHCsS IOJDKEH YIrIyOuTh U
3aKpEeNUTh 3HAHMsS, NMPAKTHUYECKUE HABBIKHM, OBJAJETh COBPEMEHHON METOAMKOW M TEXHHKOU
HKCIIEPUMEHTAa B COOTBETCTBHUHM C KBATU(PHUKAIMOHHONH XapaKTEPUCTHKONH OO0YyJaromerocs.



Brimonnenue 1abopaTOpHBIX pabOT COCTOUT U3 IKCIEPHUMEHTAIBHO-TIPAKTUYECKOH, pacyeTHO-
AHAJIMTUYECKOM YacTel U KOHTPOJIbHBIX MEPOIIPUATHIA.

Brimonnenue 51ab0paTopHBIX paboOT OO0y4aromMMCs SIBISIETCS HEOTHEMJIEMOH YacThIO
U3y4eHMs] JUCLMIUIMHBL, OIpelenseMoi ydyeOHbIM IUIAHOM, U OTHOCUTCS K CpEICTBaM,
00eCTIeYNBAIOIINM PEIICHUE CIIEeTYIONUX OCHOBHBIX 33/a4 y 00y4aromerocs:

— T[pHOOpeTeHHEe HAaBBIKOB HCCIEIOBaHMs IPOLIECCOB, SBIEHUH U  OOBEKTOB,
M3Y4aeMbIX B paMKax JJAHHOW JUCIUILIMHBL,

— 3aKpeIUIeHHe, pa3BUTHE U JeTalu3alus TEOPEeTHMYECKUX 3HAHHUM, MOJYYEHHBIX Ha
JEKIMX;

— TOoJIyueHHe HOBOM MH(OpMAINH 10 U3Y4aeMOH TUCIUILIIHE;

— T[pHOOpeTeHHe  HABBIKOB  CAMOCTOSTEIbHOH  paboThl ¢ J1a0OpaTOpHBIM
o0opyoBaHrEeM U pudopamu.

3ananue u TpeOdOBaHMUS K MTPOBEICHUIO Ta00PaTOPHBIX padOT

[lepen BeIMoIHEHHEM Ja00PATOPHOIN PaOOTHI CTYACHTHI TOJIKHBI:

a) 03HAKOMUTKCSI C COZIep)KaHNUEM pabOTEHI;

0) U3Y4YUTh TEOPETUYECKUN MaTepHall, HeOOXOMUMBIA ISl TMPOBEACHUS JTaOOpaTOpPHOU
paboThI;

B) TIIATEJIBHO MPOpadOTaTh METOAUKY IMpOBENEHUs pPa0OThl M HU3YYHUTh CXEMY
HKCIIEPUMEHTAIBHON YCTaHOBKH;

I) TPOU3BECTH HEOOXOAUMBIC TMpPEIBAPUTEIbHBIE PACUEThl, COCTaBUTh CXEMBbI
HKCIEPUMEHTAIBHOTO HCCIENOBaHUSA M C(HOPMHUPOBATH TaOJUIBI JUISI 3alUCH PE3yJbTaToOB
SKCIIEPUMEHTOB M BBIYHCICHUN C OMpe[eNieHneM MoJIeKaniero Tabaul] M CKa3yemoro, ¢
JOTHYECKUM (POPMUPOBAHUEM TOCIIEIOBATEIBHOCTEH IKCTIEPUMEHTAIBHBIX TAHHBIX.

CrTyneHThl, SBUBIIMECS Ha 3aHATHS HE TMOATOTOBIEHHBIMU, K  BBITIOJTHEHUIO
nabopaTopHOM pabOThI HE TOMYCKAIOTCA.

Kaxnyro paboTy BBIMOTHAIOT OpUrasioil cTyJIeHToB B cocTtaBe 3-5 yenoBek. B mporecce
OKCTIEPUMEHTA KaXIbIii WIeH OpuWrajpl BBHIMONHAET OIpeNeleHHbIe O0sS3aHHOCTH: CHSTHE
MOKa3aHWW  W3MEpPUTENBHBIX  MPUOOPOB,  (PHUKCUpPOBaHWME  HW3MEPEHHBIX  JAHHBIX B
MIOJITOTOBJICHHBIX 3apaHee TaOIHUIIax, YIpaBJIeHUE ITyCKOPETYIUPYIOIIEH armapaTypoi u Jp.

Otuer o0 mposaenaHHOM paboTe cocTaBiIseTcss KaxabIM cTylaeHToM. TpeOyemoe
coJiepkaHue oTueTa (HEOOXOMMbIE CXEMbl, TaOMUIBl U TpapUKH) YKa3aHO B METOIMYECKOM
OMHMCAHUU KaXJI0W paboThl. ['paduku CHATHIX M PACCUMTAHHBIX 3aBUCHUMOCTEH KelaTelbHO
BBIUCPYMBATh HA MWLIMMETPOBOW Oymare 1o KOOPAWHATHBIM OCSIM C COOTBETCTBYIOIIUMH
JeneHus MM U obo3HaueHusiMU. [locne HaHeceHus Touyek rpaduka UX COCTUHSIOT IUIAaBHOU
KPUBOW C YYETOM BO3MOXKHOTO «pa30poca» TOUYEK BBUIY HX HETOYHOTO CHSTHS BO BpeMs
IPOBEIECHUS SKCIIEPUMEHTA WM MOTPELUTHOCTH pacyera.

Kpome ToOro, CTyneHT NPUBOIUT pe3yabTaThl Pa3pabOTKH Ha YPOBHE HCCIICIOBAHWS
OJTHOTO M3 BOIIPOCOB IO 3aJaHMIO NpernojaBareis. B KoHIle oTueTa 3amMCHIBAIOTCA KpaTKHe
BBIBOJIBI IO TIPOJICNIAaHHON padoTe, AaeTcsl CpaBHUTENbHAS OIEHKA IMOJyYSHHBIX MPAKTHUYECKUX
pe3yJIbTaTOB C TEOPETUUECKUMU CBEJICHHUSIMU.

JIaGoparopHasi paboTa 3aCUMTBHIBAETCS, €CIM CTYJCHT MPABHIIEHO OTBETHJ Ha BOIPOCHI
MpernoaaBaTens, MOCBSIICHHBIE 3HAHUIO YCTPONUCTBA U MPUHIUMY PabOThl YCTaHOBKH, a TAKKe
MOHUMAaHHUIO (PU3MUYECKUX TPOIECCOB, OOBSICHSIIONINX TMOTYYCHHBIC MPAKTUICCKHAE PE3yNIbTaThl
Opyu TpoBeAeHUM dKcrepuMeHTa. CTyIeHT JOKeH yMeTh OOBSCHUTh TMOPSJOK JIEHCTBHIA,
HEOOXOMMBIX IS BBITIOJTHEHUS JTF0OOTO SKCIIEPUMEHTA B JTabOpaToOpHO padoTe.

Ilepen Havanom paboOTHl CTYAEHTHI O00sS3aHBl H3YYHUTh MHCTPYKIHIO IO TEXHUKE
0€30MacHOCTH I pabOTAIOIINX B JIAOOPATOPUH M PACIIHCATHCS O MPOXOXKICHUN HHCTPYKTaXKA B
CIEIAILHOM JKypHAaJIe.



CrpykTypa u ¢popma otueta o0 1abopaTopHOI paboTe

TpeGoBanust k Qopme orTdera o JaboparopHOW paboTe OmpeneseHbl CTaHAapTaMu
Yuusepcurtera: http://guap.ru/guap/standart/titl_main.shtml/

CtpykTypa oTyera:

1) Cxema 1abopaToOpHON YCTaHOBKH.

2) TlacriopTHbIC JaHHBIC UCCIICAYEMOM MAITMHbI WA TIPHOOPOB.

3) TabnuIIbl C pacYETHBIMH U ONBITHBIMU JIAHHBIMHU.

4) OcHOBHbBIE pacueTHbIEC (OPMYIIBI.

5) AJITOpUTMBI CrIIa)KMBaHHsI, allIPOKCUMAIIUU IKCIIEPUMEHTAIBHBIX JAHHBIX, TPadUKH
UCCIIETYeMBIX 3aBUCUMOCTEH.

6) TpakTOBKa MOJYYEHHBIX PE3yJIbTATOB M KPATKUE BBIBOBI IO PaboTe.

TpeboBanus k opopmIIEHHIO OTUETa O JabOpaTOPHOI paboTe

Otuer odopmisieTcss B COOTBETCTBHHM C TPEOOBAaHHMSAMHM K U3JIOXKCHHUIO TEKCTa U
0 OpMIICHHIO paboT CIIeyeT BBIMOIHITH B cOoTBeTcTBUH ¢ TpeboBanusmu ['[OCT 7.32 — 2001.

http://guap.ru/guap/standart/prav_main.shtml

11.4. Meroauyeckue  yka3aHusi s OOy4alolIUXcsl MO  MPOXOKIEHUIO
CaMOCTOSITEJILHOM padoThI

B xoze BBIMOTHEHUS CaMOCTOSATENbHONU pabOThI, OOYUYAIOUIUIICS BBIMOIHSAET paboTy MO
3aJJaHUI0 ¥ TIPU METOJMYECKOM PYKOBOJCTBE IperojaBaTelisi, Ho 0e3 ero HermocpeICTBEHHOTO
y4acTusl.

s oOydarommxcsi 1Mo 3a09HON (opMe OOyYCeHHsS, CaMOCTOSTEIbHAsI padoTa MOXKET
BKJIIOYATh B ce0s KOHTPOJIBbHYIO padoTy.

B mporiecce BBITTONHEHUSI CaMOCTOSITEIBLHOM padOTHI, Yy 00ydaromerocs (GopMUPYETCs
1enecoo0pa3Hoe IIaHUPOBaHUE pabodero BpeMeHH, KOTOPOe MO3BOJSET UM Pa3BUBATh YMEHUS
N HABBIKM B YCBOCHHMU W CHCTCMATHU3ALIUH HpI/IO6p€Ta€MBIX 3HaHI/II71, o0ecrieunBaeT BBICOKHUHA
YPOBEHb YCHEBAEMOCTH B TMEPHOJ OOY4YEeHHs, MOMOTaeT TOJYyYUTh HABBIKA TOBBIIICHUS
MpoeCCHOHAIBHOTO YPOBHSI.

MetoauyeckumMi ~ MaTepuaiaMH,  HAMpaBJSIONIMMH  CaMOCTOSITENbHYIO — paboTy
00ydJaronuxcs, IBISIOTCS:

—  y4eOHO-METOAMYECKH MaTepHal Mo JUCIHUILINHE;

— METOJMYECKHE YKa3aHUS IO BBHIMOIHEHUIO KOHTPOJIBHBIX palOT (U1 00yJaromuxcs
10 3a04HOU (hopme 0OyueHus).

11.5. Meroauyeckue ykaszaHusi Ui O0y4YAIOUIMXCH IO TPOXOKACHUIO TeKYIIero
KOHTPOJISl yCIIeBAEMOCTH.

Texymuii KOHTPOJb YCIEBAEMOCTH IPEAYCMATPUBAET KOHTPOJb KadyecTBa 3HAHUI
00y4aroIuxcsl, OCYIIECTBISEMOIO B TEYEHUE CEMECTpa C LEJIbI0 OLIEHUBAHMS XOAAa OCBOCHHS
JUCLUIUIAHBI.

Tekymuii KOHTPOJb YCIIEBAEMOCTH MNpEIHA3HAYEH JJIsi MPOBEPKH XOJa M KadecTBa
yCBOEHHMsI y4yeOHOro MaTepuana, CTHUMYJIUPOBaHUS yueOHOH paloThl ciymarteneil u
COBCPHICHCTBOBAHUA MCTOAWKH IPOBCACHUSA 3aggatuii. OH IMPOBOAUTCA B XOA€ BCEX BHUIOB
y4eOHBIX 3aHATHH B (popme, n30paHHOI MpenogaBaTesieM WM NPeayCMOTPEHHONH TeMaTHYeCKUM
IJIaHOM. Pe3ynbTarsl TEKyIIEro KOHTPOJIS YCIIEBAEMOCTH OTPa)XarTcsd B JKypHajax ydera
y4eOHBIX 3aHATHH.

3agauu TEKyIIEero KOHTPOJIS YCIIEBAEMOCTH:

- IpOBEpKa KayecTBa OTpabOTKH U YCBOCHHUS IPOMIEHHOTO Y4eOHOT0 MaTepHaa;

- OLIEHKA TEKYIIeH ycleBaeMOCTH 00y4aroUIMXCsl U KaUecTBa UX MOJATOTOBKH K 3aHATHM;

- AKTUBM3AIMs W TOOYXIeHHEe OOy4arollMXcsi K TBOPYECKOM JesTeIbHOCTH,
KOHIIEHTPAlLUs X BHUMAaHUs, CTUMYJIMPOBAHUE CAMOCTOATENBHOM 1103HABATEIbHON PabOThI;



- HAaKOIUIEHHE [AHHBIX JUIi OIICHKH IOATOTOBJICHHOCTH KaXAOT0 OOYyYaromlerocs Io
JUCLUIUINHE;

- OLICHKA METONYECKON IIOATOTOBIEHHOCTH 00Y4aIOIINXCS;

- BBIABJICHME HaWOOJEe CIOXKHBIX JI YCBOEHHS OOydaroIIMMHUCS BOIPOCOB Yy4eOHOMH
JUCLUIINHBL,

- OmpeleleHHe MepeyHs HeOoOXOAMMBIX MEpPONpPUATHH MO COBEPIIEHCTBOBAHUIO
00pa30BaTeNbHOIO Ipolecca, Y4eOHO-METOAMUECKUX MAaTepUaloB M METOJMKH IPOBEICHUS
3aHATHH.

OcHOBHBIMU (pOpMAMHU TEKYLIETO KOHTPOJIS YCIIEBAEMOCTH SIBIISIFOTCSL:

- KOHTPOJIBHBIA ONpoc OOy4arolMXCsl B YCTHOW WJIM NMUCBMEHHOM (opme, a Takxke ¢
UCII0JIb30BaHUEM TEXHUYECKUX CPENICTB O0YyUEHUS;

- IPOBEPKA BBIMOJIHEHHOIO 33J1aHUs1 HA CAMOCTOATENBbHYIO padoTy;

- 3alllUTa OTYETOB II0 JIabopaTOpHBIM paboTam (110 KOTOPBIM IPEAyCMOTpEHA
OTYETHOCTB);

- HHIUBUAYaJIbHbIE COOECEI0BaHUS MPEIOAaBATENS C 00YUaOIIUMHUCA B X0/1€ 3aHATUH.

[Tpu TekyiieM KOHTpOJIE OLIEHUBAHHUE YCIIEBAEMOCTH O0YUarOIIUXCsl OCYILECTBISAETCA 110
YETHIPEXOAIJIbHOW  IIKaJle  OLEHKAMU  «OTJIMYHO», «XOPOIIO»,  «YIOBJIETBOPUTEIILHO,
«HEYJIOBJIETBOPUTEIBHO.

KoHTpoib npoBoauTes Mo 3aBeplICHUN U3Y4YeHUsT HauOoJiee CI0KHBIX U OObEMHBIX TEM,
pa3zenoB y4eOHOM TUCHUIUIMHBIL:

- o teme 1, B (hopMe 3alMTHl OTYETOB IO JIAOOPAaTOpHOU paboTe B BUIE MHUCHMEHHBIX
pe3ysbTaTOB pelleHUH 3a1ay;

- mo teme 4, B (opMe 3amUTHI OTYETOB MO LUKIY JIA0OPATOPHBIX PabOT MyTEM
UH/IUBUYaJIbHOTO cOOECEeI0BaHUS C KaXKIbIM 00yYaroIuMcsl.

11.6. Meroauueckne  yka3zaHusi A8 O0y4alOIIUXCAd MO0  MPOXOXKAEHHUIO
NPOMEKYTOYHOH aTTeCTALHM.

[IpomexxyTounass  artectanuss  oOyyarolIMXCs — HpeaycMaTpuBaeT  OLIEHUBaHME
IIPOMEXKYTOUHBIX U OKOHYATEIbHBIX PE3Yy/IbTaTOB 00y4deHMs MO auciuruinHe. OHa BKIIIOYAeT B
ceos:

— D9JK3aMeH — (opma OLEHKM 3HaHUM, NOJYyYEHHBIX OOydYaloIIMMCS B Ipolecce
M3YYEHHUS BCEW NUCLUIUIMHBI WM €€ YaCTH, HaBBIKOB CAMOCTOSATEIbHONU pabOThl, CHOCOOHOCTH
IPUMEHATh MX Ul PEIICHHs NPAKTUYECKUX 3a4ad. ODK3aMeH, Kak IpPaBUJIO, MPOBOIUTCS B
Nepuoj, SK3aMEHAIlMOHHOW CECCHMM U 3aBEepILIAeTCs] aTTECTAllMOHHON OIIEHKOM «OTIMYHOY,
«XOpOILO0Y», «YAOBIETBOPUTEIBHO», «HEYAOBIETBOPUTEILHO.

— 3a4eT — 3To (opMa OLIEHKH 3HAHUH, MOJYYEHHBIX OOYyYaloIIUMCS B XO/€ U3yUCHUS
y4eOHOI IUCHUIUTMHBI B LIEJIOM MJIM MPOMEXYTOUYHas (10 OKOHYAHHM CeMECTpa) OLIeHKA 3HaHUH
00y4aromuMcs 0 OTAEIbHBIM pasjesiaM AUCHUUIUIMHBI ¢ aTTECTAIlMOHHOM OLIEHKOM «3a4TeHO»
WIH «HE 3aU4TEHOY.

— 1uddepeHIMpOBaHHbIM 3aueT — 93TO (opMa OLEHKHM 3HaHUM, IOJy4YeHHBIX
oOyJaromuMcsl TpU U3YYEHUH AUCHMILTMHBL, TPU BBIMOJIHEHUH KYPCOBBIX IMPOEKTOB, KYPCOBBIX
paboT, HAy4YHO-UCCIIEOBATENLCKUX PpabOT U MPOXOXKACHNUHU MPAKTUK C aTTECTAI[MOHHON OLIEHKOM
«OTJIIMYHOY, «XOPOILIO», «yIOBIETBOPUTEIBHOY, KHEYIOBIETBOPUTEIHHO.

Cucrema OLEHOK IpU IPOBEIECHUU IPOMEKYTOUHON aTTECTAlMH OCYLIECTBIIAETCS B
cooTBeTcTBUM ¢ TpeboBanusiMu Ilonoxkenuit «O TekyleM KOHTPOJE YCIEeBAEMOCTH U
IpOMEXyTOuHOU arrectanuu cryaeHToB ['YAII, oOydarommxcss Mo mnporpamMmmam BBICIIETO
obpazoBanus» U «O MOIYTBHO-PEUTHHTOBOM CHCTEME OIICHKM KadecTBa Y4eOHOW paboThI
crynentoB B 'Y AIDy.



Jluct BHeceHUs U3MEHEHUH B pabouyto MporpamMmy JUCIHUILIAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit






