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AHHOTaNus

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

JucuuminHa HameneHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CICIYIOIIMX KOMIICTCHITHIA:

OIIK-1 «Croco6eH ucrnoib30BaTh OCHOBHBIC 3aKOHBI MAaTEMAaTHKH, €TMHULIBI U3MEPEHUS,
dbyHIaMEHTAlIbHBIC MPUHIUIBI U TEOPETUYECKHE OCHOBBI (PU3HMKH, TEOPETUYCCKOW MEXaHWKH,
TUPABIMKH, UMEIONINE OTHOIIEHNE K TEXHUYECKOMY OOCITYKUBAHHUIO BO3YIIHBIX CYIOBY

OIIK-3 «CnocoOeH TpUMEHSATh TEOPUI0 TEXHUYECKOM OKCIUTyaTallid, OCHOBBI
KOHCTPYKIIMA M CHCTEM BO3IYIIHBIX CYJIOB, JJICKTPUUYECKHX 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 «CriocoOeH IMOHMMATh MPUHIHUIBI PAOOThI COBPEMEHHBIX HH(GOPMAIIMOHHBIX
TEXHOJIOTHI M UCTIOJIB30BATh UX IS pEUICHUs 3a/1a4 Mpo(heCcCUOHATbHOM NeITEIbHOCTH

CopepxaHue AMCUUIUIMHBI OXBATBIBAET KPYr BOIPOCOB, CBA3AHHBIX C HHU(PPOBBIMU
MH(OPMALIMOHHO YIPABISIOIIMMUA CUCTEMAaMU JieTaTenbHbIX anmnaparoB (JIA), nudposoit
00paboOTKOIl CUTHANIOB, METOJOJOTUEH TMOCTPOCHHUS U MPUHLUNAMU (QYHKIHMOHUPOBAHUS
UPPOBBIX cucTeM 00paboTKu MH(pOpMaIuu B OOPTOBBIX KOMIUIEKCaxX yrpasieHus JIA, ananmmza
U cuHTe3a IU(POBBIX CHCTEM aBTOMATHYECKOTO YIPABICHHS MPUMEHHUTEIbHO K MpPEeIMETHON
00JlacTH TEXHUYECKOW »OKcruryatauuu JIA W aBUAIMOHHBIX JBHUTrareiei, a HMMEHHO, K
VIPaBICHUIO U PErYIHPOBAHUIO B KaHAIAX SJIEKTPOAUCTAHIIMOHHOTO YIPABIEHUS, B TOIUTMBHON
aBTOMAaTHKE JBHUTarened, (YHKIMOHAIBHBIX CHCTEMax JIETATENbHBIX allapaToB U OOPTOBBIX
CUCTEMaX TEXHUYECKOTO 00CITy>KUBaHUS.

[IpenogaBanue JTUCHUILIMHBI TpPEAyCMaTpUBaeT Ccleayrone (HopMbl OpraHU3aIN
yueOHOro mpoliecca: JeKIH, 1abopaTopHbIe pabOTHI.

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

OO0mast TpyA0eMKOCTh OCBOSHUS IUCIMILTAHBI 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 PaOOT, UCHBITAHUN U MPOBEPKU
paboTOCTIOCOOHOCTH aBHAIIMOHHBIX CHCTEM, U3JICNIUN 10 BHEIPEHUIO POTPECCUBHBIX METOIOB,
¢dbopM U BUIOB TEXHUYECKOTO O0CITYKMBAHUSI, & TAK)KE PEMOHTA BO3YLIHBIX CYAOB,

a TaKxKe

- K BBIMIOJIHEHHUIO ITPOEKTHO-KOHCTPYKTOPCKUX paboT B obsactu ympasnenus JIA;

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

- K UCTOJIb30BaHUIO KOMIIBIOTEPHBIX TEXHOJIOTUI B IPOIECCE MOATOTOBKH IPOU3BO/ICTBA,
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 MOJIEIel HU(PPOBBIX CHCTEM YIIPABICHUS JIBHKCHUEM 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 ocBoenust 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 — [lepeuens KoMIeTEeHINN U MHAUKATOPOB UX JIOCTHKEHUS

Kareropus (rpynna) Kon n Konx n HanMeHOBaHME HHIMKATOpa
HAaUMEHOBaHUE

KOMIICTCHIIN U JOCTHIXKXCHHA KOMIICTCHIIMHN
KOMIICTCHIIN U

OIIK-1 Cnocoben
HCII0JIb30BaTh
OCHOBHBIE 3aKOHBI
MaTeMaTHKH,

€ IMHUITBI
U3MEpPEHMUS,
dbyHIaMEHTATBHBIC
MIPUHIUIIBL U OIIK-1.V.3 ymeTh OLleHUBaTh OCHOBHBIE
O6menpodeccuoHaabHbBIE | TCOPETUUECKHE IKCIUTYaTaI[MOHHO-TEXHUYECKHE CBONCTBA
KOMIIETEHIIUH OCHOBBI (PU3UKH, (YHKITMOHATTBHBIX CHCTEM JIETaTeIbHBIX
TEOPETUYECKOUN armnapaToB U aBUAIMOHHBIX JIBUTATENEH
MEXaHUKH,
TUJPABIIMKH,
MMEIOIIINE
OTHOIIICHUE K
TEXHUYECKOMY
00CITy>)KHBaHUIO
BO3JIYIIHBIX CYJIOB

O6menpodeccunonansubie | OIMK-3 Cnocoben OI1K-3.3.4 35aTh METOANKYN OLIEHUBAHUSA 110
KOMIICTCHIINU HpI/IMCHHTB Teopmo pa3HI/I‘-IHBIM KpI/ITepI/ISIM TEXHHUYECCKOI'O




TEXHUYECKON
IKCILTyaTaIlHH,
OCHOBBI
KOHCTPYKIIUU U
CUCTEM BO3JIYIIHBIX
Cy/IOB,
AIIEKTPUYECKUX U
AIIEKTPOHHBIX
HUCTOYHUKOB
MUTaHUS
MIPUOOPHOTO
000py1I0BaHUS U
CUCTEM UHJUKALUU
BO3/yIITHBIX CY/OB,
CUCTEM YIpaBIICHUS
BO3/YIITHBIM CYJTHOM
1 OOPTOBBIX CUCTEM
HABUTAIIMOHHOTO U
CBSI3HOTO

COCTOSIHHSI CUCTEM BO3/yIIHBIX CY/IOB,
BKJIIOYAsi CUCTEMBI YIIPaBJICHUS,
3JICKTPOHHBIC U ITU(DPOBBIC CHCTEMBI
JIETATEeJIbHOTO anmnapara u CUJIOBOU
YCTaHOBKH

OIIK-3.Y.4 ymeTb O1IeHUBATH 110
Pa3IUYHBIM KPUTEPHUSIM TEXHUUECKOE
COCTOSIHME CUCTEM BO3AYILIHBIX CY/IOB,
BKJIFOYAsl CUCTEMBI YIIPABJICHHUS,
AIEKTPOHHBIC U IIUPPOBHIC CUCTEMBI
JIETaTEeNIBbHBIX allapaToB U CUIIOBBIX
YCTaHOBOK

OIIK-3.B.4 Bnagets MeTOIaMHU OLIEHUBAHUS
M0 PA3JIMYHBIM KPUTEPHUSIM TEXHHUYECKOTO
COCTOSIHUSI CHCTEM BO3/YIIHBIX CYIOB,
BKJIIOYAs SDHEPTEeTUYECKUE, YIIPABIICHUS,
AJICKTPOHHBIC U ITU(DPOBBIC CHCTEMBI
JIETATEeJILHOTO arnmapara u CUJIOBOU
YCTaHOBKH

o0opynoBaHus

OIIK-4 Cnocoben

MMOHUMATh

MPUHIIMIIBI paOOTHI OIIK-4.VY.1 ymeTb npeacTaBisiTh

COBPEMEHHBIX uHpOpManuio B TpedyemMom Gopmare ¢
Ob6menpodeccnonanbHble | HHPOPMAITHOHHBIX UCIOJb30BaHUEM HH(POPMAIIMOHHBIX,

KOMIICTCHIIN

TEXHOJIOTUM U
HCIIONIb30BATh UX
JUTSL PEIICHUS 3319
npodeccuoHaNbHOM
JIESITCIIBHOCTH

KOMITBIOTCPHBIX U CCTCBBIX TEXHOJIOTHH C
Y4ETOM OCHOBHBIX TpeOOBaHHIA
nH(}OPMaLIMOHHON 6€30MacHOCTH

2. Mecto tucuunimMHbl B cTpykrype OII

HucnurnnuHa MokeT 6a3upoBaThCsl Ha 3HAHUSX, paHee MPUOOPETEHHBIX 00YJarOITUMUCS
[IPY U3YYECHUH CIEAYIOIUX AUCLUUIUINH:

— Maremarnka. MatemMaTHUeCKUN aHaIN3,

— Marematrka. AHAIUTHYECKAsi TEOMETPHS U JTMHEHas anredpa;

- Marematuka. Teopus BeposITHOCTEN U MaTEMAaTHYECKAsI CTATUCTHKA;

— Maremaruka. {uddepeHnmansubie ypaBHEHHS

— dusuka;

- HNudopmaruka;

— DIEKTPOTEXHUKA;

— DIEKTPOHUKA,

- WupopManinoHHbIe TEXHOJIOTHH;

- OCHOBBI U3MEPUTEIBHON TEXHUKH,

— ABTOMAaTHKa U yIIpaBJICHUE;

- ABHANMOHHBIC TPHOOPHI U U3MEPUTEIIEHO-BBIYUCITUTETHLHBIC KOMIUICKCHI;

- HuTennexTyanbHble CUCTEMBI.

3HaHUs, TONy4YEHHbIE NPU HU3YUYEHUU MaTepuaia JaHHOW JUCUUIUIMHBI, UMEIOT Kak
CaMOCTOSITENIbHOE 3HAUYCHUE, TAK M MOTYT HCIIOJIH30BATHCSI MPU U3yUYECHUU IPYTUX JUCIUILINH:

- [TunoTakHO-HABUTALIMOHHBIE KOMILIEKCHI;

- 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 YIIpaBJICHHUA IMOJICTOM KOCMUUYCCKHX allllapaToB.

3. O0beM U TPYI0eMKOCTh TUCHUILINHBI

Janaple 00 00meM oO0beMe TUCIUILUIMHBI, TPYJOEMKOCTH OTACIBHBIX BHJIOB y4eOHOU
paboThI 1O TUCIUILTHHE (M paclpeielieHue 3TOH TPYAOEMKOCTH 110 CeMeCTpaMm) MPEeACTaBICHbI B
Tabnuiie 2.

Tabmuma 2 — O0beM U TPYAO0EMKOCTh AUCITUTUTHHBI

TpynoemMKocTs 110
Bun yuebnoit pabotbl Bcero ceMecTpam
Ne7
1 2 3
Oo6wan mpyooemxocmo oucyunaunst, 3E/ (dac), 3/ 108 3/ 108
U3 HUX 4ac08 NPAKMUYECKOU N0O20MO6KU
ayoumopmule 3aHAmuUs, BCETO 4ac. 51 51
B TOM YHUCIJIE:
nekruu (JI), (gac) 17 17
npaktudeckue/cemuHapckue 3anstus (113), (vac) 17 17
nabopartopubie padoTsl (JIP), (dac) 17 17
KypcoBoil npoekT (padota) (KII, KP), (yac)
9K3aMeH, (Jac).
Camocmoamenvnan paboma, Bcero (dac) 57 57
Buo npomesxcymounon ammecmayuu. 3ader, gudd.
3a4erT, 3p1<3aMeHy(3aqu, Judd. 3a4, Dx3.**) b 3auer 3auer

IIpumedanue: xaHaUAATCKHI SK3aMeH

4. Copep:kanue QUCHUNTIHHbBI

4.1. Pacnpezenenue TPyI0€MKOCTH JTUCIUTLIMHEI 110 pa3/ieiaM U BUAaM 3aHSTHMN.
Pa3nensl, TeMbl AUCHUIIIMHBI U UX TPYAOEMKOCTh MPUBEIEHBI B TabmuIe 3.

Tabnuna 3 — Pa3ensl, TeMbl AUCHUIIIIMHBL, UX TPYAOEMKOCTh

Pazgensl, TeMbI TUCITUTIIMHEI Jlexinn 113 (C3) JIP KII CPC
(uac) (uac) (wac) | (uac) | (uac)
Cemectp 7

Tema 1.1. IlpuHUUIIBI TOCTPOSHUS HUPPOBBIX 3 2 7
(UIBTPOB U CUCTEM.

Tema 1.2. BoccTaHOBJIEHHE HETPEPHIBHOTO 2 3 7
CHTHAJIA TI0 INCKPETHBIM OTCYETaM.

Tema 1.3. Maremarndyeckue METObI ONIMCAHUS 2 4 7
1M (POBBIX PUIBTPOB U CHCTEM.

Tema 2.1. IlepenaTounsie GyHKIUU HHYPOBBIX 2 4 2 7
(UITBTPOB U CHCTEM.

Tema 2.2. YacTOTHBIE XapaKTEPUCTUKU 2 2 2 7
IU(GPOBBIX CUCTEM U YCTOWYMBOCTD
IU(PPOBBIX CUCTEM.

Tewma 2.3. IIporpammuas peanuzanus nu(poBbIX 2 3 4 7
AITOPUTMOB 0OPaOOTKHU CUTHAJIOB.




Tewma 3.1. CuHTe3 IUGPOBBIX CUCTEM IO 2 2 4 7
HENPEPBIBHOMY IIPOTOTUILY.

Tewma 3.2. CuHTE3 MOJIaTBHBIX PETYISATOPOB. 2 2 8
Hroro B cemecrpe: 17 17 17 o7
HUroro: 17 17 17 0 57

4.2. CopnepskaHue pa3/ieloB U TEM JICKIIMOHHBIX 3aHITHH.
Copep:xanne pa3aesioB ¥ TeM JICKIIMOHHBIX 3aHITHIA MIPUBEICHO B Ta0HIIE 4.

Tabnuua 4 — CopeprkaHue pa3fesoB U TEM JICKIIMOHHOTO IHKJIA

Howmep pa3znena Hazpanue u conep;kaHue pas3ienoB U TEM JIEKIIMOHHBIX 3aHATHH
Paznen 1. OcHoBsl | Tema 1.1. [IpuHIUNBI HOCTPOeHUs HM(PPOBHIX GUILTPOB H CHCTEM
nudposBoi CymHocts 1uppoBoi 00pabOTKM CHUTHAJIOB. Buabsl KBaHTOBaHMS.
00paboTKH JlocToMHCTBA M HEAOCTATKU LU(POBBIX cucTeM. BapuaHThl mocTpoeHus
CUTHAJIOB HUGPOBBIX aBTOMATHMYECKUX CUCTEM. BHIbl MMIYIbCHON MOIYJISALMH.

ymsr kBanToBanus AL u ITATI.

Tema 1.2. BoccraHoBjleHHe HeNpPepPbIBHOIO CUTHAJA 1O
AUCKPETHBIM 0TCYeTaM

Huckpernble curHanbl. CHEKTp TUCKPETHOTO CHUTHANA, €ro CBOMCTBA.
3azaya BOCCTAHOBJIEHHS HEIPEPHIBHOTO CHUTHAJIA [0 JUCKPETHBIM
orcuetam. Teopema KorenpHukoBa. HeoOxoammoe yclioBuE TOYHOTO
BOCCTAHOBJICHUSI. AJITOPUTM BOCCTAHOBJICHHS HETIPEPHIBHOTO CUTHAJIA.
Tema 1.3. MaremaTnyeckue MeTOAbl ONHMCAHUS LHPPOBBIX
(puabTpOB U cucteM

PasHOCTHBIE ypaBHEHMsT M MX pelleHue. Z-npeoOpazoBaHHUE.
Cwmemennoe Zz-mpeoOpa3zoBanue. (OCHOBHBIE TEOPEMbI U CBOWCTBA
Z-npeoOpa3zoBanusl. HaxoxxieHne opuruHaa 1o Z-npeodpazoBaHuIo.

Paznen 2. Anamus | Tema 2.1. Ilepenatounbie pyHKUUH HHPPOBHIX GUILTPOB H CHCTEM
uudpoBeix cucteM | OnpeneneHue  JUCKpeTHOW — mepenarodyHol  ¢yHkumu.  CBs3b
aBTOMATUYECKOTO0 | UMITYJIbCHOM XapaKTepUCTHKU LUQpoBOro (uiabTpa ¢ MNepeaaTOdHON
YIIPaBICHUS ¢yHkuueit. PexypcuBHBIE U HEpeKypCHUBHBIE LHM(POBBIE (UIBTPHI.
[IpuBenenHas HenpepbiBHas 4acTb. Dopmupyromuye 3JI€MEHTHI.
Ilepenarounas (¢GyHKIMS TNPUBEACHHOW HENPEpHIBHOW 4YacTu €
aMIUTUTYTHO-UMIYJIbCHOW MoAyJsuuerd | pona; ¢ 3KCTpamossiTopom
HYJIEBOTO MOPAAKA; C IKCTpanoysATopoM 1 nopsaka. CTpykTypHas cxema
3aMKHYTOM JuHeapu3oBaHHON wnudpoBoir cucrtemsl. [lepenarounbie
(GYHKIMH Pa30MKHYTOIO KOHTYpa; 3aMKHYTOH CHUCTEMBI; 10 OIIHOKE.
CwMmenieHHbIe IepeaTouHble (YHKIUH.

Tema 2.2 YacToTHbIE XapaKTePUCTHKH HOHMPPOBLIX (PHILTPOB H
YCTOHYHUBOCTH HH(PPOBBIX CHCTEM

YacroTHas mepenaroyHast GyHKUIMSA. AMIUIMTYAHO-4aCTOTHas M ¢a3o-
YacTOTHAsl XapaKTepUCTUKU. AMIUIUTYIHO-(pa3oBasi XapaKTepUCTHKA.
Hcnonb3oBanue  rmnceBaovacToThl. Jlorapudmuyeckue  4YacCTOTHBIE
XapaKTePUCTUKHU LIUPPOBBIX CUCTEM.

Heo6xonumoe u JIOCTaTOYHOE yCIIOBHE YCTOWYUBOCTH.
XapakTtepucTuueckue ypaBHeHHs. Vcmonb3oBanue — OMIMHEHHOTO
npeoOpasoBanus. Ilpumenenue kputepueB [ypsuma, HaiikBucra,
MuxaiiioBa npy aHaIW3€ yCTOWYMBOCTH HMHUGPOBBIX cHCTeM. BrusHue
Ha YCTOMYMBOCTH KBAaHTOBAHMsI IO YpOBHIO. IIpenenbHble ITMKIIBL.
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 peagu3anusi UM(POBBIX AJrOPUTMOB
00padoTKMN 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
yIIpaBIICHUS

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
epeo0OpyIOBaHHBIX  PEryasTOpoB. JlMCKpeTHas  anmnpoKCHUMarus
METOAOM  OTOOpakeHHMs  Hyned M momtocoB.  JluckpeTHas
anmnpokcuMalus MeToAOM  (UKTUBHOTO  KBaHTOBaHMs. MeToJibl
JUCKPETHOM aNNpOKCUMALMM HENPEPBIBHBIX CHCTEM, OCHOBAHHbBIE HA
anNpOKCHMAIlMU YaCTOTHBIX XapaKTEPUCTUK U MEPEXOJHBIX MPOLIECCOB.
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. Crabunuzauus OOBEKTOB YIPABIEHUS C HCIOJIb30BAaHUEM
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. Heobxonrumoe 1 1ocTtarouHoe
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/IquKI/Ie 3aHATHUSA U UX TPYAOCMKOCTDb

W3 Hux Ne
Ne Tembl mpakTHYECKUX Popmbl TpynoemMKoCTb, | IpaKTHYECKOM | pa3naena
/11 3aHSATUN Hpiﬁ{l/gﬁlﬁnx (dac) IMOATOTOBKH, | JIMICITHII-
(dac) JIMHEI
Cemectp 7
1. | TunoBble TUHAMHUYECCKHE
3BEHBS CHUCTEM YIIPaBJICHUSI. Pemenne 4 4 1
Iloka3zarenu xadyecTBa 3aja4
yIpaBJiICHUS
2. | z-mpeoOpa3oBaHUs TUIIOBBIX Pemmenne 4 4 2
JIMCKPETHBIX CUTHAJIOB 3a71a4
3. | HaxoxneHnue nepenaTouHoM
(GYHKIIUH TUCKPETHOTO Pemenne 2 5 2
¢GuIbTpa HO PA3HOCTHOMY 3a1a4
YpaBHEHUIO
4, Haxoxnenue
Pemenue
YCTaHOBUBIIINXCS MTPOLIECCOB sanay 3 3 2
U(PPOBBIX CUCTEM




5. HaxoxeHue 4acTOTHBIX
Pemenue
XapaKTePUCTHK HU(PPOBBIX 2 2 3
CHCTEM Janat
6. | OneHka ycTOMYUBOCTH Pemenue 9 9 3
U(PPOBBIX CUCTEM 3aa4
Bcero 17
4.4. JlabopatopHble 3aHATUS
Tewmbl 1a00paTOPHBIX 3aHATUH U UX TPYIOEMKOCTh IPUBEACHBI B Ta0OIHIIE 6.
Tabmuma 6 — JlabopaTopHbIe 3aHIATHS M UX TPYAOEMKOCTh
Ne HanmenoBanue mabopaTopHbIX padoT Tpynoemkocts, ~ Ne pasnena
n/n (9ac) JUCLUILIMHBI
Cemectp 7
BBoanoe 3ausitue 2 1
HccnenoBanue BO3MOYKHOCTH BOCCTaHOBJICHUS 3 1
HEMPEPBIBHOT'O CUTHAJIA 110 €0 JIMCKPETHBIM OTCUETaM
HccnenoBanue 3(ppekToB KBAaHTOBAHHS B ITU(POBBIX 9 9
¢bupTpax
Hccnenoanue mudpoBeix GUILTPOB 2 2
Cunre3 ciensiield cucTeMbl ¢ UGPOBOM KOPPEKIUEH 4 3
VccnenoBanye MOJTAJIBHBIX PEryJIITOPOB 4 3
Bcero: 17

4.5. KypcoBoe npoeKkTUupoBaHUE/ BHIIOTHEHUE KYPCOBON PabOThI

VY4eOHbBIM MJIaHOM HE IPEAYCMOTPEHO

4.6. CamocrodTenbHas paboTa 00yJaroUxcs

Bunel camoctosiTenbHON paboThl U €€ TPYAOEMKOCTh IPUBEIEHBI B TabIuLe 7.

Tabnuna 7 — Bunbel camocToaTeabHON pabOThI M €€ TPYAOEMKOCTh

Bun camocrositensHOM paboTh Beero, | Cemecrp 7,
qac qac
1 2 3
W3ydeHue TeopeTrueckoro matepuana qucumuinael (TO) 48 48
KypcoBoe npoektupoBanue (KII, KP)
PacuetHo-rpadguueckue 3ananus (PI'3)
Brimonnenue pedeparta (P)
[ToaroToBka k Tekyuiemy KoHTpodo ycrneBaemoctu (TKY) 9 9
Homamraee 3amganne (/13)
Konrtposnbuble paboTsl 3a04HnkoB (KP3)
[TonroroBka k npomexxyrounoi arrecranuu (ITA)
Bcero: 57 57




5. IlepeyeHb yueOHO-METOAMYECKOTO O0eceYeHUs
JJISI CAMOCTOSITE/IbHOM PadoThl 00y4alOUIUXCs M0 JUCHUILVIUHE (MOYJII0)

Y4eOHO-MeTOIUYeCKHEe MaTepHalibl Ui CaMOCTOSTEIBHON pabOThl OOYYAOMIMXCS yKa3aHbl B
mm.a. 6-11.

6. IlepeyeHb MeYaTHBIX U JIEKTPOHHBIX Y4eOHbIX H3AaHUH
[lepedeHpb neyaTHBIX U SJEKTPOHHBIX YYeOHBIX M3/IaHUH MpHUBEIeH B TadIuUIe 8.

Tabnuua 8 — [lepeyeHp neyaTHBIX U SJIEKTPOHHBIX Y4EOHBIX M3/1aHUMI

Iudp/ Komuaectso 3xk3eMIuIsipoB B
Oubmmorexe
URL bubnmorpaduueckas ccpiika
(KpoMme BIIEKTPOHHBIX
azapec
AK3EMILTSPOB)
681.5 [udpossie aBTOMaTHYeCKHE cUCTEMBI / B. A. 44
b53 becekepckuii. - M.: Hayka, 1976. 576 c.
621.391 | [ludposas obpadboTka curaanos / A. b. Cepruenko. 3-e¢ 5
C32 u3 . - CI16.: BXB Ilerepbypr, 2015. 768 c
- OCHOBBI TeOpHH ITU(PPOBBIX CUCTEM YIIPABICHUS: yueO. -
noco6ue / K.1O. ITomsgkos. — CII6.: CII6 ITMTYVY, 2006.
161 c.
http://window.edu.ru/resource/527/58527/files/digsys.p
df
004.9 [{udpossle cucTeMsl yrpaBieHust 1 00padOTKU 42
I1 75 WH(pOpMaIIUU: METOIUYECKUE YKA3aHUS K BBHITTOJTHEHUIO
nabopatopubix padot / C.-IlerepO. roc. yH-T a9pOKOCM.
npubopocTtpoenus; coct. A. B. Jlonapes. - CII6. : U3n-
Bo ['YAII, 2009. - 27 c.

7. IlepeveHb 3JIEKTPOHHBIX 00pa30BaTeIbHBIX PECYpPCOB
HH(pOPMALMOHHO-TEJIEKOMMYHUKAUMOHHOM ceTH « MHTEpHET»

[Tepeuens AIIEKTPOHHBIX o0pa3oBaTeNbHbIX pecypcoB uH(pOPMaIMOHHO-
TEJICKOMMYHUKAIMOHHONW ceTn «MHTepHeT», HEOOXOIMMBIX JJII OCBOCHHS JTUCITUILIAHBI
npuBesieH B Tabmuie 9.

Tabnuna 9 — [lepeueHs AIEKTPOHHBIX 00PA30BATENBHBIX PECYPCOB MH(DOPMAIIMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTH «HTepHeT»

URL anpec HaumenoBanue

https://ru.dsplib.org. bubmmoreka anropuTMoB udpoBoit 00pabOTKH CUTHAIOB

8. IlepeyeHb HHGPOPMALMOHHBIX TEXHOJIOTHii
8.1. [lepeyenp mporpaMMHOr0 oOecHeueHus, HCIOIb3YEeMOro TIpH OCYIIECTBICHUU
00pa30BaTENBLHOrO MpoIEcca M0 AUCLUIINHE.

HCpC‘ICHB HCIOJIb3YCMOI'O IPpOTrpaMMHOI0 obecreueHus peACTaBJICH B Ta6J'II/II_[C 10.

Tab6muia 10 — [1epedyenp nmporpaMMHOTO oOecTieYeHUS

Ne i/t HaunmenoBanue

1. MATLAB (Math Works Inc.)




8.2. llepeuenp  MH(MOPMAIIMOHHO-CIIPABOYHBIX ~ CUCTEM,  HUCMOJb3YyEeMBIX  IIpU
OCYIIECTBICHHH 00pa30BaTEIBHOTO MPOIIEcca MO AUCIHITINHE.

[lepeyeHp HCMONB3yeMBbIX HH(POPMALMOHHO-CIIPABOYHBIX CHCTEM MPEJCTAaBICH B
Tabymue 11.

Tabmuna 11 — Ilepeuerp nHGOPMAIIIOHHO-CIIPABOYHBIX CUCTEM

Ne Hanmenosanue
/a

He npenycmorpeno

9. MarepunajbHO-TeXHHYecKas 0a3a

CoctaB  MaTepUAIbHO-TEXHUYECKOH 0a3pl, HEOOXOIUMOW Ui  OCYIIECTBICHUS
00pa3oBaTeNLHOTO MpoIiecca o JUCHUILIHHE, TpecTaBieH B Tabnume 12.

Ta6mmma 12 — CoctaB MaTepUaibHO-TEXHHYECKOM 0a3bl

Ne HaumenoBaHue cocTaBHOM yacTu Howmep aynutopuu

n/n MaTepraIbHO-TEXHUYECKOMN 0a3bl (1pu HEOOXOAMMOCTH)
JlexuMOHHAS Ay AUTOPUS 1303
MynbTUMeaniHAs JIEKLUOHHAS ayAUTOPHS 1304
MynbTUMeaniHAs JIEKLUOHHAS ayAUTOPHS 5108

10. OneHouHble cpeacrea Jid MpoBEACHUSA l'lpOMe)KyTO‘IHOﬁ aTTeCTallun

10.1. CocTaB OIICHOYHBIX CpEACTB JJIsi TNPOBEJIEHHUS MPOMEXYTOUHOH aTTecTaluu
o0yJaromuxcst Mo JUCIUIUTHHE pUBeAeH B Tabmmme 13.

Tabmuma 13 — CocTaB OIEHOYHBIX CPEACTB AJISl POBEICHHSI TPOMEKYTOYHOM aTTeCTAINH
Bun npomexyTodHoOM arTecTanuu ITepedeHb OIIEHOYHBIX CPEJICTB

3auer Crncox BOIpoCoB;

TecTtsr;

3agaun.

10.2. B kayecTBe KpUTEpUEB OIEHKH YPOBHSA C(HOPMUPOBAHHOCTH (OCBOEHUS)
KOMIIETEHIIMH O0yJyarouuMucs MpUMeHsieTcs S5-0ajibHasi HIKana OLUEHKU c(HOpMHUpPOBAHHOCTU
KOMIIETEHIIN, KoTopas mpuBefeHa B Tabuune 14. B TeueHne cemecTpa MOXKET UCIOIB30BaThCS
100-6annpHast ~ mIKaja ~ MOIYJBHO-PEUTHHTOBOW  CHCTEMBl ~ YHHUBEPCUTETa,  IpaBHIA
UCIIOJIB30BAaHUsl KOTOPOM, YCTAHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJIBHBIM HOPMATHUBHBIM aKTOM
I'VAIL

Tabnuua 14 —Kpurepuu orieHKH YpoBHS c(hOpMUPOBAHHOCTH KOMIETEHIHH
OrneHKa KOMITETEHITH
S-0auTbHas 1IKana

XapaxrepucTuka chpopMUPOBAHHBIX KOMITETEHIMI

— oOyuaronuiics riyOOKO M BCECTOPOHHE YCBOMJI MPOTPaMMHBIN
MaTepuan;

— YBEpPEHHO, JIOTHYHO, [TOCJIE0BATEIHHO U TPAMOTHO €r0 U3J1araer;

— OINHUpasiCh Ha 3HAHWSA OCHOBHOM W JOIOJIHUTENBHON JINTEPATYPHI,
TECHO TIPUBA3BIBAET YCBOECHHBIE  HAy4HbIE IIOJIOKEHUSA C
IIPaKTUYECKON AESITEIbHOCTBIO HAIIPaBJICHHUS;

— yMes10 000CHOBBIBAET M ApIr'YMEHTUPYET BbIABUTAEMbIE UM UJIEH;

«OTIIMYHO»
<GauTCHO»




Or1reHKa KOMITETEHITUN

5-0awtbHad 1IKana

XapaxrepucTrka chopMUPOBAHHBIX KOMIIETEHIUI

— JIeJaeT BBIBOJIBI U 0000IIEHHMS;
— CBOOOJIHO BJIaJICCT CHCTEMOM CITeIIMATM3UPOBAHHBIX TTOHITHH.

(XOpPOLIO»
<Ga4YTCHO»

— 00yYarouiicss TBEPI0 YCBOMII IPOTPaMMHBII MaTepHall, TPaMOTHO
W, MO CYIIECTBY, HM3JIaracT €ro, ONUpasCh Ha 3HAHUS OCHOBHOM
JIUTEPATYPHI,

— HE JIOMYCKAeT CYNIECTBEHHBIX HETOYHOCTEIH;

— YBSI3BIBACT YCBOCHHBIC 3HAHUS C TMPAKTHYECKON JESITEIHbHOCTHIO
HaIPaBJICHUS;

— apryMEHTUPYET HAYYHBIC TIOJIOKEHUS;

— JIeJaeT BBIBOJIBI M 0000IIECHHMS;

— BJIaJICCT CHCTEMOM CIIeIHaIM3UPOBAHHBIX OHITHH.

«YHOBJICTBOPUTCIIBHO»
<Ga4YTCHO»

—o0yyJarouuiics  ycBOMJI  TOJBKO  OCHOBHOM  MPOTrPaMMHBIN
MaTepua, 1o CyLECTBY, U3JaraeT €ro, ONUpasCh Ha 3HAHUS TOJIBKO
OCHOBHOW JIUTEPATypHI;

— JIOITyCKaeT HECYIIECTBEHHbIE OIMOKN U HETOYHOCTH;

— UCHBITBIBAET 3aTPYAHEHUS B MPAKTUYECKOM IPUMEHEHHUH 3HAHUHN
HaIIPaBJICHUS;

— c1a00 apryMeHTUPYET Hay4HbIE [TOJIOKEHMUS,

— 3aTpyaHseTcss B GOPMYIMPOBAHUH BBIBOJIOB M 0000IICHNUH;

— YaCTUYHO BJIAJICET CUCTEMOM ClIENNaIN3UPOBAHHBIX IOHATHH.

(HCYHOBJICTBOPUTCIILHO
«HEC 3a4YTCHO»

— o0yyarouuiics He yCBOWJI 3HAYUTEIbHOM YacTU MPOTrPaMMHOIO
MaTepHana;

— IONyCKAaeT  CYIIECTBEHHbIE OIIMOKM W  HETOYHOCTU IIpH
paccMOTpeHUH pobIeM B KOHKPETHOM HalpaBlICHUH;

— UCTIBITBIBAET TPYAHOCTH B IIPAKTUYECKOM IIPUMEHEHUH 3HAHMI;

— HEe MOXXET apryMEHTHPOBAaTh HAYUHbIE MOJTO0KEHUS;

— He (pOopMYIHpPYET BHIBOIOB U 00OOLICHHH.

10.3. TunoBbie KOHTPOJIbHBIC 33aHUS WIIM MHBIE MaTePUAIIBI.
Bormpocs! (3agaun) nmst sKk3ameHa mpeIcTaBlieHbl B Tadumie 15.

Tabnuia 15 — Borpocs! (3amaun) 11s SK3aMeHa

Ne i/t

Konx

IIepedenp BonpocoB (3agay) A SK3aMeHa
p p ( & )ﬂ HHJAUKATOpa

Y4eOHbIM MJIaHOM HE PEYCMOTPEHO

Bomnpocs! (3agaun) muis 3adera / nug¢. 3auera npencrapieHsl B Tabnuie 16.

Tabnuma 16 — Bonpocs! (3agaun) nms 3adera / audd. 3auera

No /it [Tepeuens BompocoB (3amayu) jyist st 3adera / mudd. 3auera

1 Buasl kBanToBanus. lllymer kBantoBanus B ALl u [ATIL.

2 JlocronncTBa u HegocTaTKu MG poBbIX cucteM. BapuanTel noctpoenus HAC.

3 Bu el UMy nbCHOM MOYJISLINN.

4 Teopema KotenbHukoBa. BoccTaHOBiI€eHHE  HENMPEPHIBHOIO  CUTHAJIA 10O

JAUCKPCTHBIM OTCHCTAM.

PazHocTHBIE YpaBHCHHA U UX PCHICHUC.

PasHocTHBIE ypaBHEHUS U UX pEUICHHE.

OCHOBHBIE TEOPEMBI M CBOICTBA Z-TIpe0Opa3OBaHMSI.

5
6
7 Z-nipeoOpa3oBaHue.
8
9

HaxoxxeHre opurnHaia no Z-npeoOpa3oBaHuIo.

10 [Tepenarounsie PyHKIMN TUPPOBBIX BHIYUCITUTEIICH.




11

[Tepenarounsie PyHKIIMY TPUBEIECHHON HEMPEPHIBHOMN YaCTH.

12 [lepenarounsie pynkunu 3aMKHYTHIX [TAC.

13 YacToTHbIE XapaKTEPUCTUKH ITUPPOBBIX CUCTEM.

14 Hcnosp30BaHne ICEBIOYACTOTHI.

15 YcroitunBocTh UGPOBBIX cUcTeM. [lokazarenu 3amaca yCTOMYMBOCTH.

16 Cxema npsMoro nporpaMMUpPOBaHUSI.

17 Kanonunueckast popma npepcraBieHus MuGpoBOro GriibTpa.

18 TpancnionrpoBaHHbIe (HOPMBI TTPEACTABICHUS ITUGPOBOTO GUILTPA.

19 CxeMbl MOCIIeA0BATENFHOT0 U MAPaJUIEIHHOTO POrPAaMMHUPOBAHUS.

20 JluckpeTHas anmpoKcUMallys HEMPEPhIBHOTO PETYIATOpPA.

21 Cunre3 IJAC, oCHOBaHHBIM Ha aNMpPOKCUMAIUMU YacCTOTHBIX XapaKTEPUCTUK U
MEPEXO0JIHBIX MPOIECCOB.

22 Wcnons3oBanue I1-, [1U- u [TUI-perynsaropos.

23 Cunre3 [JAC ¢ KOHEUHON JUITMTEIBHOCTHIO MIEPEXO0IHOTO MPoIlecca.

24 Cunres IJAC ¢ ucnonp3oBanreM OMIMHEHHOTO MPe0Opa30BaHHUS.

[lepeuenr TeM nns KypCOBOTO TMPOEKTUPOBAHUS/BBIIIONHEHUS KYpCOBOW pabOTHI
MpeCTaBJICHBI B Tabmwuie 17.

Tabmunua 17 — IlepeueHp TeM 17151 KypcOBOTO MPOSKTUPOBAHMS/BBITIOTHEHHUS] KyPCOBOM PabOTHI

Ne i/t

[TpuMepHBIii IepedeHb TeM i KypCOBOI'O MPOEKTUPOBAHUS/BBIIOIHEHHS
KypCcOBOi1 pabOThI

Y4eOHBIM IUTAHOM HE MIpEaAYCMOTPCHO

Bompocsl 111 mpoBeeHHsT MNPOMEXKYTOYHOM arTecTalli B BHUJIE€ TECTUPOBAHUS
IpeJICTaBICHBI B Ta0wmie 18.

Tabmmna 18 — [IpumepHBIii mepedeHb BOITPOCOB ISt TECTOB

Ne n/nn IIpuMepHBIii IEpeYeHb BOIIPOCOB ISl TECTOB
1 Kaxoii n3 BU10B MOy ISILIMU UCTIOIB3YETCS B CUCTEMAX C BPEMEHHBIM
paszeneHueM KaHaioB?
e AlUM-1
o AUM-2
e [INM
e BUM
2 UYTo U3 HUKETIEPEUUCICHHOT O sIBiIsieTcs npeumMytiectBoM bBUX-punbtpos?
® BO3MOKHOCTb TOUYHOH peaIM3aliiy KeJIaeMON UMITYJIbCHON
XapaKTepUCTUKU
® BO3MOKHOCTB IIOJIYYEHHS JKEITAEMBIX YaCTOTHBIX XapaKTEPUCTHK C
UCIOJIb30BaHUEM (UIBTPOB HEBBICOKOTO MOPSJIKA
e Takue QUIBTPHI BCET/Ia yCTOWYMBBI
® B TakuxX (pUIbTpax OTCYTCTBYIOT OUIMOKH OKPYIJICHHUS
3 UYro sBnsieTcs HEOOXOAUMBIM YCIOBUEM TOUHOTO BOCCTAHOBIICHHSI HEMPEPHIBHOTO
CUTHAJIA 10 TUCKPETHBIM OTCYETaM?
® KOHEYHas JUIMTEIILHOCTb CUTHAJIA
® HENPEPBIBHOCTH CIIEKTPA CUTHAaja
® [IEPUOJMYHOCTbH CUTHAJIA C IIEPUOJOM, KPATHBIM IIEPUOAY AUCKPETU3ALUN
e (OeCcKOHEYHOE BpeMsi HaOJII0ICHHS
4 Kakas u3 cxeM nIporpaMMUpOBaHHUs MTO3BOJIIET OTHOBPEMEHHO PEaIM30BbIBATH KAK
olepaly YMHOKEHUS, TaK U ONEPALUN CIOKEHUS?
® CX€Ma IpsAMOro NPOrpaMMHUPOBAHHUS




® KAaHOHHYECKas CXeMa
® TpPaAHCIIOHMpPOBaHHAA CXEMa
® CXCMa IIapaJlJICIIbHOI'O ITPpOIrpaMMUPOBAHUS

5 1
[lepenarounas Gpynkuus nudpoBoro GpuiabTpa paBHa D(z) = 1 Kakyro
Z —
OTIepAITNIO OCYIIECTBISET PHIBTP?
e 1u(ppoBOE UHTETPUPOBAHUE
e 1udposoe auddepeHupoBaHuE
® [IPOrHO3MPOBaHUE Ha | TakT
® 3aJIepXKKy Ha | TakT
6 Kakas u3 npuBeeHHBIX MepeaTOYHbIX (DYHKIIHI COOTBETCTBYET YCTOWIMBOMY
buneTpy?
o D)=L
2+2
2
e D@)-= z2 1
z°+2
e D=2t
z
2
e D(2)= 124'2—4”1
3 z°-1
7 Kakas u3 nepeqncieHHbIX KPUBBIX OCTAeTCs HEM3MEHHOW IIPU TIepexo/ie OT

YacTOTHI K IICeBIOYaCTOTE?

¢ AMIUIMTYOAHO-YAaCTOTHAA XapaKTCPUCTHUKA

e jorapupMuUecKas aMILITUTYAHO-4YaCTOTHAs XapaKTepUCTHKA

¢ (a3o-yacToTHas XapaKTepPUCTHKA

® aMIUIMTYJHO-(a30Basi XapaKTEPUCTHKA
8 YeMy paBHO yCTaHOBHUBIIIEECS 3HAUEHUE aMIUIUTY/Ibl BBIXOTHON
TOCIIE0BATENBLHOCTH IM(POBOTO GHUIILTPA C TIEpENATOUHON pyHKIMeH D(z)=2z"
IIPU M0Jjaue Ha ero BXOJl FapMOHUYECKOr0 BO3JIEHCTBUS C €JMHUYHON aMILIUTYI0M
u nepuosaoM 2 c? Ilepuon auckpernoctu 0,15 c.
1
0
o0

2

[lepeueHp TeM KOHTPOJBHBIX PabOT MO NUCHUIUIMHE OOydYarolUXcsl 3a04HOH (OPMBI
oOydeHus1, IpeCcTaBIeHbI B Tabmuie 19.

Tabmuma 19 — [lepeueHbh KOHTPOJIBHBIX pabOT
Ne n/mt IlepeyeHb KOHTPOJIBHBIX PadOT
He npenycMoTrpeno

10.4. Meroauueckue  Marepuaibl,  ONpPEACNAIONIMEe  HPOLEIyphl  OLIEHUBAHHSA
MHAMKATOPOB, XapaKTEpU3YIOUIUX JTanbl (OPMUPOBAHUS KOMIETEHLUH, COJIEp)Karcsi B
JOKAJIbHBIX HOPMAaTuBHBIX akTax [YAII, pernmamMeHTHpyOIIMX MOPAJOK U HPOLEAYPY
IPOBE/ICHUS TEKYILEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUHON aTTeCTalluy O0y4aroIuXcs
I'VAIL



11. MeToauveckne yKa3aHus s 00y4AHOUIUXCS MO0 OCBOCHHUIO JUCIUIIIMHBI

Lenpto mnpemomaBaHusi AUCUMIUIMHBL SABISETCS (OPMHPOBAHUE Yy OOYYAIOLIMXCS
CHOCOOHOCTH U TOTOBHOCTHU:

- K UCCJIEJOBAaHUIO OOBEKTOB U MPOLIECCOB IKCIUTyaTallud aBUALMOHHON TEXHHUKH, B TOM
YUCca€ C IMOMOUIBI0 IIAKETOB IPHUKIAAHBIX IIPOrpaMM U JJIEMEHTOB MaTEMaTUYECKOIO
MOJICIIMPOBAHMSI Ha OCHOBE 0A30BbIX 3HAHMIA;

- K YYacTHMI0O M TIIPOBEICHUIO KOHTPOJA, IJUArHOCTUPOBAHHUS, NPOrHO3UPOBAHMS
TEXHUUYECKOTO COCTOSIHMSI, PETYJIUPOBOYHBIX U JIOBOJOYHBIX PabOT, MCHBITAHUN U IPOBEPKU
paboTOCIIOCOOHOCTH aBUALIMOHHBIX CHCTEM, U3JIEJIUI 10 BHEJIPEHUIO IPOTrPECCUBHBIX METOIOB,
(GopM U BUIOB TEXHUUECKOTO 0OCTY)KMBaHUS, a TAK)KE PEMOHTA BO3AYIIHBIX CY/IOB.

11.1. Meroauyeckue ykazaHMs A OOYYaIOIIMXCSl 10 OCBOCHUIO JICKIIHOHHOIO
MaTepHaJa.

OcHOBHOE Ha3HA4Y€HUE JIEKIIMOHHOIO MaTepuana — JIOTUYECKH CTPOHMHOE, CHUCTEMHOE,
riyOOKoe U sICHOE WU3JIOKEeHHe ydeOHoro marepuana. Ha3HadueHune COBpEMEHHOM JieKUuu B
paMKax JUCHUIUIAHBI HE B TOM, YTOOBI MOJYYHUTh BCIO WH(POPMAIHIO TIO TEME, a B OCBOCHHUH
(byHaaMeHTalbHBIX NpoOJIeM JUCHMIUIMHBI, METOJOB HAyyHOrO I1O3HaHMS, HOBEHIIMX
JOCTHKEHUI HayyHOW MbIcau. B yueOHOM mporiecce JIEKIHs BBIIOJIHSAET METO/I0JIOTHMYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (YHKUMU. JIeKuus pacKpblBaeT MOHATUHHBIN amnmapar
KOHKpETHOH o0jacTu 3HaHudA, €€ NpoOJeMbl, JAaeT LENbHOE MNPEJCTABIECHUE O TUCIUILIMHE,
IIOKa3bIBAaeT B3aMMOCBS3b C IPYTUMHU JUCLHUILIHHAMU.

[InaHupyeMble pe3yibTaThl IPU OCBOEHUU 00YYaIOUIMMUCH JIEKIIMOHHOTO MaTepuara;

— TIOJIyY€HHE COBPEMEHHBIX, LIEJIOCTHBIX, B3aUMOCBS3aHHbIX 3HAaHUH, YPOBEHb
KOTOPBIX ONPEAEIAETCS LIEIEBOM YCTAHOBKON K KayKJJOM KOHKPETHOU TEME;

— TOJy4Y€HHE ONbITa TBOPUYECKOM pabOThl COBMECTHO C MPEIO/IaBATENEM;

— pa3BuTHE NOpPOPECCHOHATBHO-IENOBBIX  KauyecTB, JIIOOBM K TpeAMETy H
CaMOCTOSITEJIBHOTO TBOPYECKOTO MBIILIJIEHUS.

— TOsBJIEHUE HEOOXOAMMOI0 HHTEpEeca, HEOOXOAMMOTIO JJIsi CAMOCTOSITENIbHOM paboThI;

— TOJy4YyeHHE 3HAaHUNW O COBPEMEHHOM YPOBHE pa3BUTHS HAyKHM M TEXHUKH U O
IIPOTHO3€ UX Pa3BUTHSI HA ONMKaiiine rofpl;

— HayyuTbCs METOJMYECKH oOpadarbiBaTh MaTepuasl (BBIACHSATH TJIaBHBIE MBICIH U
MIOJIOKEHUS, MPUXOAUTh K KOHKPETHBIM BBIBOJAM, IOBTOPSATH HUX B  Pa3jIM4YHBIX
bopMynupoBKax);

— TOJIyueHHE TOYHOT'O TOHUMAaHHUs BCEX HEOOXOIUMBIX TEPMUHOB U TIOHSATHH.

JlekMOHHBI MaTepua’d MOXKET COINPOBOXKAATHCS JIEMOHCTpAalUed ClalijoB |
MCIIOJIb30BAaHMEM pa3laTOYHOTO MaTrepuaja IpU TPOBENECHUU KOPOTKUX JUCKYycCUH 00
0COOEHHOCTSX MPUMEHEHHUS OTJENBHBIX TEMATHK MO JUCLUTUINHE.

CTpyKTypa npeiocTaBieHusl JEKIIMOHHOTO MaTepuaa:

— Bsedenue:  ycTaHaBIMBaeTCs CBA3b TEMBl C  TPOMJIEHHBIM  MaTepUaloM,
ONpeAeNsoTcs LEeIH, 3aJadu JIeKIUH, QopMylIHpyeTcs IUlaH JeKuuu. DopMyaupyroTcs
npobaemsl. [Ipemiaraercs cnucok WHGOPMAIIMOHHBIX UCTOUYHUKOB 10 Pa3IMYHBIM B3TJIs/1aM Ha
npobiieMaTuky Jekuuu. Jlektop noimkeH ObITh KpaToOK U BblpazutesneH. Ha BBeneHue oTBoauTCS
5-8 MUHYT.

— OcHosHoe coldepoicanue: OTPAXKAIOTCS KIIOYEBbIE HUAeH, Teopus Bompoca. I[lo
BO3MOXKHOCTH U3JIaraloTcs paziuyHble TOUKHU 3peHHs. BBICTYIINBAIOTCS CYXAEHUS CTYACHTOB.
Crynenram mnpennaraercs CQOpPMYIHPOBAaTh BBIBOJBI IOCIE KaKIOW JIOTHUECKOM YacTH.
[IpencraBistoTcs OLEHOUYHBIE CyKAeHUs JiekTtopa. IIpemonaBatens (opmynupyer pestome,
MOATBEPKIAI0TCS WM ONPOBEPralOTCs KIOYEBBIE NJIEH, BHICKa3aHHbBIE B HAYaJIE JIEKIUH.

—  3axnouenue: nenaroTcs 0000IIEHUS U BBIBOABI B 1IEJIOM 110 TeMe. M et npezenTanus
Oyayliero  JIGKUIMOHHOrO  Martepuasa.  [IpemopaBarens — ompenensieT  HalpaBJICHUS
CaMOCTOSATENILHON paboThI CTYy1eHTOB/




BapuaHTsl UTeHUS TEKIUH:

1. YcrHoe acce mpeamnosaraeT npo(eccuoHalbHOE B TEOPETUYECKOM U METOIUYECKOM
IUIAHE H3JI0)KEHHE KOHKPETHOro Bompoca. Ho 3TO crnekTakiab OJHOrO akTepa, ayAUTOpHs B
JydllleM ciy4yae BOBJIEYEHA BO «BHYTPEHHUH JAManor» c IpenojaaBaTeiieM. Takas JeKuus
IpeACTaBsieT COoOOW MPOAYKT, CO3JaHHBIM OJHHUM TOJBKO IMperojaBaTeNieM, a CTYACHTaM
0CTaeTcs PoJib MACCUBHBIX CIIyLIATENeH.

2. YcrHoe acce-guanor C opraHu3aluedl B3aMMOACHMCTBMSI IMPENOJaBareist Cco
CTYAECHTaMM, KOTOpbIE IPHUBIIEKAIOTCS K paboTe IOCPEICTBOM HCIOIb30BAHUS IMPUEMOB
CKPBITOTO M OTKPBITOTO IMAJIOTA.

3. Jlekuus ¢ MCIOJIb30BAaHMEM IIOCTAHOBKM M pelleHHus mpobiembl. Takas jexuus
HAUMHAETCsl C BOIMPOCA, MapajoKca, 3arajk, BO30YXIAIOUIMM HHTEpEC CTyAeHTOB. OTBET, Kak
IPaBUJIO, OMpeneNseTcss K KOHLY 3aHsAThA. CTyIeHThl NpeasararoT COOCTBEHHbIE BAPHAHTHI
perieHus mpobiemMbl. Ecu KOHCEHCYC HE JOCTUTaeTcsi, MpernoaBaTellb JaeT OoNbIui 00beM
uHpopMmauuy, HaBoJsamyro uHpopMauumio. Kak mnpaBwio, OOJBIIMHCTBO  CTYJICHTOB
JIOTa/IbIBAETCsl 0 KOHEUHOM pe3yjbTaTe €elle J0 MpOoBO3IrialleHus ero npernojasateneM. [locie
(bopmynupoBaHusl MPOOJEMATUKU OCHOBHBIE MJEH CTYIEHTOB 3alMChIBatOTCAd Ha Jocke. OHU
CHCTEMATH3UPYIOTCS OIpPEeICHHBIM 00pa3oM, CTPYKTYpHPYIOTCA. B 3akimroueHuH JeKIuu
OKOHYAaTeNIbHbIE BBIBO/IbI, pa3paboTaHHbIE HA OCHOBE UJIEH CTYJECHTOB, 3aIIMCHIBAETCS HA JIOCKE.

VYcnoBus JIEKIMOHHOTO OOIIEHHUS:

* IpeJBapuUTeNIbHAs  CAMOCTOSITENIbHAs  IOATOTOBKA CTYJIEHTOB IO  3ajayawm,
c(hOpMYITMPOBAHHBIM Ha MPEIBITYIIEM 3aHATHH T10 MPEJCTOAIICH TEMaTHKE;

* cBOOOJIHOE U OTKPBITOE 00CYXI€HHE MaTepHraa;

4. Jlekmuss ¢ mpoueaypodl may3 NpeanoiaraeT d4epeloBaHUE MHMHH-JICKIIUH C
obocyxnenusmu. Kaxasie 20 MUHYT ocBemlaeTcsi BakHas mpobOiema, 3atreM 5—10 MHUHYT OHa
oOcyxnaercs. MoXHO cHadaina OOCyIuTh B MaiblX TpYIIax, a 3aTeéM MPUITAcUTh KOT0-TO
BBICKA3aTh CBO€ MHEHHE OT Tpynibl. Benen 3a o0cyxieHueM cienyer ene oHa MUKPOJIEKIIHS.

6. Jlexusi-qucITyT, KOHTPOJIMpyeMast TpernojaBaTreneM. AyTUTOPHS JICITUTCS HA TPYIIIHL:
CTOPOHHHMKOB JJAHHON KOHLIEMIIMM, OMIO3UIMI0 U apOUTpoB. CTyAEHTHI JenatoT CBOM BbIOOp U
ydaTcsi OTCTaWBaTh CBOIO TOUKY 3peHus. lIpenogaBarens opraHusyer 1e0aThl U KOPPEKTUPYET
o0cyX/ieHue, B KOHIIE 3aHATHs MpeJylaraeT CBOe BUACHNE MPOOIeMbl U OABOAUT UTOTH.

Beibop  BapmanTta  JeKIMM  ompenaernsieTcss  00pa3oBAaTENbHBIMH  IENSIMH U
WH/IMBUYaJIbHBIM CTHJIEM TIPETIOAaBaTEs.

11.2. Meroauyeckne  yka3zaHusi A O0y4alOIIUMXcd MO0  MPOXOXKAEHHUIO
NPaKTHYECKUX 3aHATHI

[IpakTHyeckoe 3aHATHE SBISETCS OAHOM W3 OCHOBHBIX (OPM OpraHu3alMu y4eOHOro
nporiecca, 3aKITF0YaIONIeHcsl B BRITIOJTHEHUH 00YJYarOIIUMHUCS TT0J] PYKOBOJICTBOM ITPETIOIaBaTelst
KOMILJIEKCa YYEOHBIX 3aJJaHUN C LENbI0 YCBOEHHS HAyYHO-TEOPETHUYECKUX OCHOB Y4eOHOU
JUCIIMITIIMHBI, npn06peTeH1/I${ YMeHI/Iﬁ 1 HAaBBIKOB, OIIbITAa TBOp‘-IGCKOfI ACATCIIBHOCTH.

Lenbto MPaKTUYECKOTO 3aHATUA U1l 00YJarOLIEerocs SABIsSeTCs MPUBUTHE 0OydaroLeMcs
YMEHUI U HAaBBIKOB IIPAKTUYECKOW NEATEIbHOCTH 110 U3y4aeMOU TUCIUILINHE.

[Tnanupyemble pe3yabTaThl IPH OCBOSHUH 00yUaIoIeMcsl IPAaKTUYECKUX 3aHITHH:

— 3aKpeIuUieHHe, YriayOJIeHWe, pacIIupeHHe ¥ JeTalu3alis 3HAHWWA TPH pEIIeHUH
KOHKPETHBIX 3a71a4;

— pa3BUTHE T[I03HABATEJbHBIX CHOCOOHOCTEH, CaMOCTOATENBHOCTH  MBILUICHUS,
TBOPYECKOIN aKTUBHOCTH;

— OBJIQJICHHE HOBBIMH METOJaMH U METOJUKaMU H3Y4YEeHHUS KOHKPETHOH yueOHOI
JUCHUIIIINHBI,

— BbIpa0OTKAa CHOCOOHOCTH JIOTMYECKOTO OCMBICICHHMSI TONYYEHHBIX 3HaHUM JUIs
BBITTOJTHCHMS 3aTaHMI;

— olecrneueHne palMOHAIBHOIO COYETaHMUSA KOJUIEKTMBHOM M MHIMBHIYaIbHOH (Gopm
o0Oy4eHusl.



OyHKINU MPAKTUYECKUX 3aHATUH:

— TIO3HaBaTeJIbHAs;

— pa3BUBaroLIas;

—  BOCIIUTATENIbHAS.

Ilo xapakTepy BBIIOJHSAEMBIX OOYYaIOIIMMCS 33aJaHUN MO IPAKTHUUECKUM 3aHATHUAM
NOpa3eIAIoTCA Ha:

— O3HaKOMMTEJbHBIE, IIPOBOJAUMBIE C LEIbI0 3aKpEIUIEHUS U KOHKpPETH3aluu
W3Y4YEHHOT'O TEOPETUYECKOTO MaTepHUaa;

— aHaJIUTUYECKUE, CTABSIIME CBOEH LIEIbI0 MOJyYeHHE HOBOW MH(OpMAIMM Ha OCHOBE
(bopMann30BaHHBIX METO/IOB,;

— TBOpPYECKHE, CBSA3aHHBIE C MOJYyYCHHEM HOBOW MH(OPMAIH IMYTEM CaMOCTOSATEIBHO
BbIOpaHHBIX MOJXOA0B K PELICHUIO 3a]1a4.

@opMBI OpPraHM3alMM MPAKTHYECKUX 3aHATHHA ONPENEIAIOTCS B COOTBETCTBUU CO
cnenu(puyeckuMU O0COOCHHOCTSIMH Y4eOHOH IUCHMIUIMHBI M UeNssMH o0ydeHus. OHH MOTYT
IIPOBOAUTHCS

— B HHTEPAKTHBHOW Qopme (pemieHHe CUTYallMOHHBIX 33134, 3aHATHA 110
MOJICJIMPOBAHUIO  PEAJbHBIX  YCJIOBUM, JI€JIOBBIE WIPBl, HUIPOBOE  IPOEKTUPOBAHUE,
MMUTAIMOHHBIE 3aHSTHS, BHIC3IHBIE 3aHATHUS B OpraHu3aluu (MpeAnpusTUs), 1enoBas yueOHas
urpa, posieBas Wrpa, IICUXOJIOTMYECKHN TPEHHMHI, KEHC, MO3IOBOH IUTYypM, TIpPYIIIOBbIE
JTUCKYCCHH);

— B HE MHTEPAaKTUBHON (hopMe (BBIIOIHEHUE YNPAKHEHUMH, pPElIeHrne TUIOBBIX 337a4,
pelleHre CUTYallMOHHbIX 33J1au U JIpyroe).

Metoauka MpoBeleHUsI MPAKTUYECKOIO 3aHITHS MOXKET ObIThb pazIM4HON, NpU ITOM
Ba)XHO JIOCTH)KEHHUE O0IEH 1€ JUCHUIUINHBL.

TpeboBaHMst K MPOBEACHUIO MPAKTUYECKUX 3aHITUI

1 IIpakTHueckue 3aHATUS MPOBOJATCS IOCJIE YTEHUS JIEKIUH, JAIOUIMX TEOPETUYECKUE
OCHOBBI JUISl UX BBITIOJTHEHHUS.

JloryckaeTcsi BBIIIOJHEHUE MPAKTUYECKUX 3aHATHUH O NPOYTEHHUS JIEKIMH C LEIbIo
dopmanuzanuy nNpoosIeMbl Ul U3Y4EHUS] TEOPETHYECKOro Marepuana Mpu HaJIuYUu ONMUCAHUHN
paboT, BKIIOYAIOMIUX HEOOXOAUMbIE CBEICHUS WM CChUIKM Ha KOHKpPETHbIE y4eOHbIE M3JaHMS,
COJIEpIKalINe ITU CBEICHHUS.

2 OcHoBaHMEM NPOBEACHUS IPAKTUUECKUX 3aHITUN MO TUCIUIUIMHE SBIIAIOTCS: paboydast
nporpamMMa y4eOHOM JUCHUIUINHBL, PaCIUCaHNe YUEOHBIX 3aHITHH.

3 YcnoBus nmpoBeieHUs NPaKTUYECKUX 3aHSITHH.

3.1 IlpakTuyeckue 3aHATHUS IOJDKHBI NIPOBOJUTHCS B ayJUTOPHUAX, COOTBETCTBYIOIIUX
CaHUTApHO-TUTMEHUYECKUM HOpMaM.

3.2 Bo BpeMs IpakTUYECKUX 3aHATUH JOJKHBI COOMIOAThCS MOPSIOK M JUCHUIUIMHA B
cootBercTBUM ¢ [IpaBunamu BHyTpeHHero pacnopsiaka ['YAIL

3.3 Ilpaktuueckue 3aHATUS JOJDKHBI OBITH oOOecreueHbl B JIOCTaTOYHOM o0OBbeme
HEOOXOJUMBIMU ~ METOJUYECKHMMH  MaTepuajamMH, BKIIOUYAIONUMU B  ce0sl  KOMIUJIEKT
METOAMYECKHX YKa3aHUHN K BBITOJHEHHIO MPAKTUYECKUX PadOT M0 TaHHOM JTUCIHITIMHE.

3.4 IIpenotaBarenp HECET OTBETCTBEHHOCTD 34 OPTaHU3AIUIO IPAKTUYECKUX 3aHATHH.

OH uMmeeT IpaBo ONPEAENATh COAEpPKaHUE MPAKTHYECKHX paboT, BHIOMpPATh METOIbI U
CpeACTBa TPOBEJCHMUSA 3aHATHUA, HauOoyiee TMOJHO OTBEYAIOIIMe WX OCOOCHHOCTAM U
obecreunBaroIie BHICOKOE Ka4eCTBO YIEOHOT0 mpoIiecca.

4 OTBETCTBEHHOCTh M 00S3aHHOCTHU CTY/IEHTA.

4.1 1o mpoBeaeHHsS] MPAKTUYECKOTO 3aHATHS M HA 3aHITUU CTYACHT HUMEET IPaBo
3aJaBaTh MPETOIaBaATEII0 BOIPOCHI MO COJIEPKAHUIO U METOAUKE BBIMOJIHEHHS paboTHI.

OtBer mpenojaBaTens [0JDKEH oOOecrednBaTh BBHIMOJHEHHE CTYIAEHTOM paboThl B
TEUYEHUE 3aHATUA B IOJHOM OOBEME W C HaJUIekKAIUM KAadeCTBOM IOJTBEPKIAEMBIM
TECTUPOBAHUEM.



4.2 CTyneHT MMEeT MpaBO Ha BBHINOJIHEHUE MPAKTUYECKOH pabOThl MO OPUTHHAIBHON
METOAMKE C COIJIacHsl IIPEroiaBaTelis U M0/ ero HabJIt0ICHUEM.

4.3 Crynent o00s3aH BBIIOJHUTH MNPAKTUYECKYI0 paboTy, MPONYIICHHYIO IIO
YBa)XXKUTEJIbHOW ITPUYMHE, B YAChI, COTIACOBAHHBIE C IIPENOAABATEIIEM.

4.4 CryneHt o0si3aH SIBUTbCSA HA TNPAKTHUECKOE 3aHATHE BO BPEMs, YCTAHOBICHHOE
pacnyMcaHueM, M MPEJBApPUTEIbHO IOATOTOBIECHHBIM K IPOBEICHUIO 3aHATUH, YTO MOXKET
KOHTPOJIMPOBATHCSI IPENIOJABATENIEM BOIIPOCAMH BXOAHOI'O KOHTPOJI.

4.5 B xoJe NpakTUYECKUX 3aHATUH CTYJEHTHI BEAyT HEOOXOUMbIE 3aIIUCH B OTAEIbHBIX
OT MaTepUANIOB JICKIMI HOCUTEISIX WM OTAEIBHBIX 000COOIEHHBIX OT JIEKIIMOHHOTO MaTepuaia
¢ailnax »JIeKTpOHHOM HMH(pOpMAIMM, KOTOpble IpenojaBaTeib BIpaBe NOTPeOOBATH s
IIPOBEPKHU.

JlonmyckaeTcsl 10 COIJIacOBaHMIO C IpernojaBaTeleM IpeACTaBIATh OTY4ETHl O pabore B
AIIEKTPOHHOM BHJIE Y€pe3 JIMUHbIA KaOMHET CTy/IeHTa U IPenojaBaTes.

4.6 B TeueHue MpPAaKTUYECKOI'O 3aHATHUS MpPENoJaBaTeilb KOHTPOJIMPYET MPABUIbHOCTD
BBIMIOJIHEHUS 3aJaHUI; OLIEHKa JOCTUTHYTBIX PE3YyJbTaTOB IO OCBOEHHUIO CTYIEHTOM TEMBI,
pa3ziena yuyeOHOM IUCHMIUIMHBI OCYILECTBIIETCS B KOHIE MPAKTUYECKOrO 3aHATHUS (TPYIIIbI
IPAKTUYECKUX 3aHATHH) IMyTeM IpOBEpKH oOTyeTa W (WIM) €ro 3aliuThl (Ipe3eHTaluH,
cobeceioBaHus) WM Jpyroil (opMbl MO YCMOTPEHHUIO MpernojaBaresis C IPUMEHEHHEM
MOJAYJIBHO — peiTuHTOBOM cucteMbl ['Y AIL

4.7 CryneHT HeceT OTBETCTBEHHOCTb: Y 3a IPOIIYCK IPAKTUYECKOIO 3aHATHS 110
HEYBOKUTEIbHON NPUYMHE; y 3a HEMNOJATrOTOBIEHHOCTh K IPAKTUYECKOMY 3aHATHUIO; 3a
HECBOEBPEMEHHYIO Cllayy U 3alIUTy OTYETA O PAKTHUYECKOM 3aHATHH.

4.8 B cootBeTcTBHHM C TpeboBaHUsIMH cTaHAapTOB KadecTBa I'YAII o cucreme KOHTpOIs
Ka4yecTBa 3HAHUM CTYJIEHTOB OYHOW M 3a04HOM (POpMBbI OOy4YeHHUs CTYIEHTHI, NMPOIYCTUBIINE
3aHATHS M HE OTPaOOTaBIIME UX K HA4Yally CECCHH, HE JIOMYCKAIOTCS K 3a4eTy WM 3K3aMEHY IO
JAHHOW JUCLMILIINHE.

11.3. Metoauueckue yKazaHus JJIsl 00y4alOLMXCsl 10 BBINOJHEHUIO JJA00PaTOPHbIX
pa6oTt

B xozme BbIMONHEHMsS J1a0OpPaTOpHBIX paboT oOyyaromMHCcs JOJKEeH YIriyOuTh H
3aKpenuTh 3HAHUS, NMPAKTUYECKUE HABBIKH, OBIIAJIETh COBPEMEHHOW METOIUKOW M TEXHUKOU
HKCIEPUMEHTAa B COOTBETCTBUHM C KBAJU(HUKAIMOHHOM XapaKTEepPUCTHKONH 0O0y4aromerocs.
Boinonnenue nabopaTopHbIX pabOT COCTOMT U3 AKCHEPUMEHTAIbHO-IIPAKTUYECKOH, pacuyeTHO-
AHAJTUTUYECKON YacTe U KOHTPOJIBbHBIX MEPOIIPHUATUH.

BoeinonHenue nabopaTOpHbIX pabOT 00ydaroIMMCS SIBJISETCS HEOTHEMJIEMOW YacThIO
U3y4eHHs] JUCLMIUIMHBI, OIpelenseMoil ydyeOHbIM IUIAaHOM, U OTHOCHUTCS K CpEICTBaM,
00eCTIeYMBAIOIINM pPEIIeHUE CIIETYIONUX OCHOBHBIX 33714 y 00ydJaronierocs:

— TIpHOOpeTeHHEe HaBBIKOB HCCIEIOBaHMS IMPOIECCOB, SBICHUH U OOBEKTOB,
U3y4aeMbIX B PaMKax JaHHOW JUCIUIUIHBI;

— 3aKpeIUIeHHe, pa3BUTHE W JICTAIM3allUsl TEOPETHUSCKUX 3HAHWH, MOJYYCHHBIX Ha
JEKITHSIX;

— ToJIyueHHe HOBOM MH(OpMAIMH [0 N3y4aeMOH TUCIUIIUHE;

— TmnpuoOpeTeHHe  HaBBIKOB  CAMOCTOSTENbHOM  paboTel ¢ 71a00paTOpHBIM
000pyI0BaHUEM U TPUOOPAMH.

3ananue ¥ TpeOdOBaHuUs K ITPOBEIECHUIO J1a00paTOPHBIX paboT

Ilepen BbIMoOIHEHNEM Ja00PAaTOPHOM paObOTHI CTYAEHTHI JOJKHBI:

a) 03HAKOMHUTBCSA C COJICpKAHUEM PabOTHI;

0) M3y4YUTh TEOPETUUYECKUN MaTepwall, HEOOXOIMUMBINA ISl TIPOBEIACHUS JIa0OpATOPHOMA
paboTHI;

B) THIATEJBHO MpPOpadOTaTh METOAMKY TMPOBEACHHUS pPAOOTBI M H3YYUTh CXEMY
AKCIEPUMEHTAIBHON YCTaHOBKH;



I) TPOU3BECTH HEOOXONMMBIC MpPEIBAPUTENIBHBIE pAacyeThl, COCTABHTb CXEMBbI
9KCHEPUMEHTAJIbHOIO HCCIEA0BaHUS U c(HOpMUpPOBaTh TaONMLBI A 3alUCH PE3YJIbTAaTOB
HKCIIEPUMEHTOB U BBIYUCIEHUH C OINpPEAETICHUEM MOJUIKAINEro TabIHIl U CKa3yeMoro, C
JOrMYEeCKUM (POPMUPOBAHUEM I10CIIEI0BATENBHOCTEN IKCIIEPUMEHTANIBHBIX TaHHBIX.

CryneHThl, SBUBIIMECS Ha 3aHATHS HE IOATOTOBJIEHHBIMHU, K  BBIIOJHEHUIO
1a0opaTopHOIl pabOTHI HE AOIYCKAIOTCS.

Kaxnyro paboTy BBIMOTHSIOT OpHUrasioil CTyJIeHTOB B cocTaBe 3-5 yenoBek. B mporecce
SKCHEPUMEHTa KaXKAbI uieH Opurajbl BBIIOJHIET ONPEAETICHHbIE OOS3aHHOCTU: CHSATHE
NOKa3aHUH  U3MEPUTENBHBIX  NPUOOPOB,  (PUKCHpPOBaHWE  M3MEPEHHBIX  JAaHHBIX B
HOJTrOTOBJIEHHBIX 3apaHee TaOJIUIaxX, YIpaBIeHUE yCKOPETyIUpYIOILeH anmnaparypon u Jip.

Otyer o0 mpojesNaHHOM paboOTe CcOCTaBIACTCA KaXIBIM CTyIeHTOM. Tpebyemoe
coJepkKaHue oTyeTra (HeoOXOAMMBIE CXEMbl, TaOMULbl U IpadUKU) YKa3aHO B METOJUYECKOM
ONMHUCAaHUM KaXAOH paboThl. I'paduku CHATBIX M PACCUMTAHHBIX 3aBUCHMOCTEH IKeIaTeIbHO
BbIUEPYMBATh Ha MWIIMMETPOBOW Oymare o KOOPAMHATHBIM OCSIM C COOTBETCTBYIOILUMH
JeneHusMu U oOo3HaueHusMHU. [locie HaHeceHus Todek rpaduka MX COEAMHSIOT IJIaBHOU
KPUBOH C Y4eTOM BO3MOXKHOTO «pa30poca» TOUEK BBHUJY MX HETOYHOIO CHATHUS BO BpeMs
IIPOBEIECHMS KCIIEPUMEHTA WM ITOIPEIIHOCTH pacyeTa.

Kpome TOro, CTyqeHT NpUBOIUT pe3yibTaTbl pa3pabOTKU Ha YpPOBHE HCCIIEAOBAHMS
OJHOTO M3 BOINPOCOB IO 3aJaHUIO IPENoAaBarens. B KOHIE OTYeTa 3aImUCBIBAIOTCA KpaTKUeE
BBIBOJIbI IO NPOJIENIaHHON paboTe, AaeTcsl CpaBHUTENbHAS OLIEHKA MOJYYEHHBIX NMPaKTHYECKUX
Pe3yabTaTOB C TEOPETUUECKUMHU CBEICHUSIMMU.

JIaGoparopHast paboTa 3aCUMTBIBACTCS, €CIM CTYJEHT MPaBHJIBHO OTBETHJ Ha BOIPOCHI
npenoaaBaTess, OCBSIICHHbIE 3HAHNUIO YCTPOMCTBA U NMPUHIUIY pabOThl YCTaHOBKH, a TAKXKE
INOHUMaHMIO (PU3MYECKUX MPOLECCOB, OOBACHSIOUUMX MOIYYEHHBbIE NPAKTUYECKUE PE3YJIbTaThl
IpU MPOBEACHUU HKcliepuMeHTa. CTyNEeHT JOJIKEH YMEeTh OOBSCHUTh MNOPSAIOK JEWCTBUH,
HEOOXO/IMMBIX JUIs BBIMOJIHEHUS JII0O0T0 SKCIIepUMEeHTa B 1a0opaTopHOii pabdoTe.

Ilepen HauamoMm paOOTBI CTYAEHTHI O0S3aHbI W3YYUTh MHCTPYKIHUIO IO TEXHHUKE
6e30macHOCTH I pabOoTaIOLIMX B JIAOOPATOPUH M paclucaThes O MPOXOXKAECHUN MHCTPYKTaXKa B
CIEIHaJIbHOM JKypHaJe.

Crpykrypa u ¢popma otueta o 1abopaTopHOM padoTe

TpeboBanust k Qopme oTuera o saboparopHOW paboTe ompeneneHbl CTaHIapTaMu
Yuusepcurtera: http://guap.ru/guap/standart/titl_main.shtml/

CrpykTypa oTuera:

1) Cxema 1ab0OpaTOPHOMN YCTaHOBKH.

2) [MacnopTHbIE JaHHBIE HUCCIIETYEMOM MaIIMHBI WX TPUOOPOB.

3) TabauIIbl C paCYCTHBIMH U ONBITHBIMU JIAHHBIMHU.

4) OcHOBHBIE pacueTHbIC (POPMYJIBI.

5) AJITOpPUTMBI CTITa)XKHBaHHUsI, alllPOKCUMAIIMU JKCIIEPUMEHTANBHBIX NAHHBIX, TPa(UKU
UCCIIETyeMbIX 3aBUCUMOCTEH.

6) TpakTOBKa MOIYYSHHBIX PE3y/IbTATOB U KPATKUE BBIBOIBI IO PaboTe.

TpeboBanus k ohopmiIeHHIO OTYETa O JabopaTopHOU padoTe

Otuer odopmisieTcss B COOTBETCTBHM C TpeOOBaHMAMU K H3JIOKEHHIO TEKCTa U
0o OopMIICHHIO paboT CIIeyeT BBIMOIHITH B cOOTBeTcTBHHU ¢ TpeboBanusmu ['[OCT 7.32 — 2001.

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

11.4. Meroauyeckue  yka3aHusi JJs1  O0Oy4alOIIUXcs 1O  INPOXOKACHUIO
CaMOCTOSITEJIbHOM PadoThI

B Xone BBINIOJIHEHUSI CaMOCTOSITEIbHON pabOThl, 00YJaIONUIUIICS BBIMOIHAET PaboOTy MO
3aJIaHUI0 ¥ TIPH METOJMYECKOM PYKOBOJICTBE ITpEINoJaBaTelisi, HO 0e3 ero HEemOCPEACTBEHHOTO
y4acTHA.



Jnst oOyyaromuxcst mo 3aoyHOd (opme OOy4eHHs, caMoCTOsITeNbHas paboTa MOXKET
BKJTIOYATh B Ce0s1 KOHTPOJIBHYIO paboTy.

B mporiecce BBIMOTHEHHSI CaMOCTOSITENIBHONH paboTh, Y oOydaromerocst (hopMupyercs
nenecooOpa3Hoe MIaHupOBaHUue pabouero BpeMEeHH, 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.

MetoauyeckiMH ~ MaTepuallaMH,  HampaBJSIONIMMU  CAMOCTOSITENIbHYIO — paboTy
00y4aroUuX CSASBIISIOTCS:

—  y4eOHO-METOJINYECKUN MaTepHall 1o TUCIUILIHHE;

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

11.5. Meroguyeckue ykaszaHusi /Ui O0y4YAIOIIMXCH IO TNPOXOKJACHUIO TEKYLIero
KOHTPOJIS yCIIeBAEMOCTH.

Tekylmuii KOHTPOJIb YCIIEBAEMOCTH MPEIyCMATPUBAET KOHTPOJIb KadyecTBa 3HAHUU
00yYaroIuxcsl, OCYLIECTBISEMOIO B TEYEHUE CEMECTpa C IIeJbI0 OLEHHBAHUSA XO/1a OCBOCHMS
JUCLUIUINHBI.

Texylmuii KOHTpOJIb YCIEBAEMOCTM IPEJHA3HA4YeH JUIsl NPOBEPKM XOJa W KayecTBa
YCBOEHHUsI y4e€OHOro Marepuana, CTUMYJIUPOBaHUS ydeOHOM palboThl chymarened u
COBEpUICHCTBOBAHUSA METOAMKU IpOBeaeHUs 3aHATHH. OH NPOBOIUTCS B XOJIE BCEX BHJIOB
y4eOHBIX 3aHATHH B (popme, M30paHHOI MperoaaBaTesieM WM MPeayCMOTPEHHOW TEMaTHIECKUM
IUIAaHOM. Pe3ynbpTaThl TEKyIIEro KOHTPOJSA YCIIEBAEMOCTH OTPAXKAIOTCA B JKypHaJlIax ydyeTa
y4eOHBIX 3aHSATHH.

3aa4M TEKyIIero KOHTPOJIS yCIIEBAEMOCTH:

- IPOBEpKA KauecTBa OTPaOOTKU U YCBOCHUS MPOIIEHHOT0 y4eOHOro MaTepuana;

- OLIEHKA TEKYIIeH ycreBaeMOCTH 00YyJaroUIMXCsl M KayecTBa UX MOJATOTOBKU K 3aHATHIM;

- aKTHBHM3alusi M MNOO0YXJAeHHE OOydaloIIUXCSi K TBOPYECKOM JIeATENbHOCTH,
KOHIIEHTPALUs X BHUMAaHUS, CTUMYJIMPOBAHUE CAMOCTOSITEIbHOMN 1M03HABATEIbHON pabOThI;

- HAKOIJIEHWE JAHHBIX JUISl OLIEHKHM TMOJTrOTOBJIEHHOCTH Ka)KIOTo OO0y4aromierocst 1o
JUCLUIUINHE;

- OIICHKA METOMYECKOMN MOArOTOBIEHHOCTH 00y4JatonXcs;

- BBIABJICHME HauOoJee CIOXKHBIX JJI YCBOEHHUS OOydyaroIIMMHUCS BOIPOCOB Yy4eOHOMH
JUCIUIINHBI,

- OmpeleNeHHe TMepeuHss HeOoOXOAMMBIX MEpPONPUSATHH IO COBEPIICHCTBOBAHUIO
00pa30BaTeNbHOTO Mpoliecca, Y4eOHO-METOAMUYECKUX MAaTepHalioB M METOJUKH IPOBEIEHUs
3aHATHI.

OcHOBHBIMU (hOpMaMHU TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH SIBIISFOTCSL:

- KOHTPOJIBHBIM OIpoc 00ydYaromMXcsi B YCTHOW MM NMUChbMEHHOU (opme, a Takxke ¢
UCIIOJIb30BAaHUEM TEXHUYECKUX CPEJICTB O0YUEHUS;

- IPOBEPKa BHITIOJTHEHHOTO 33JIJaHUSI HA CAMOCTOSATEIbHYIO PadoTYy;

- 3amMTa OTYETOB MO0 JabopaTOopHbBIM paboTaMm (MO KOTOPHIM MpPEeIyCMOTpEHa
OTYETHOCTB);

- UHAMBU/yallbHbIE cOOECEeIOBaHNUs IpenogaBaress ¢ 00yJaromUMUCs B X0JI€ 3aHITHH.

[Tpu TekyieM KOHTpOJIE OLIECHUBAaHHE YCIEBAEMOCTH O0YYaIOIINXCs OCYLIECTBISIETCS 110
YeThIpeX0aJUIbHOM  IIKaje OIEHKAMH «OTJIIMYHO»,  «XOpOIIO»,  «YyIOBIECTBOPHUTEIHHON,
«HEYJIOBJIETBOPUTEIBLHO.

KoHTponbs nmpoBOIUTCS 1O 3aBEpIICHUH MU3yYEeHUsI Hauboee CI0KHBIX U OOBEMHBIX TEM,
pa3zenoB y4eOHOM JUCLUIUINHBL

- o teme 1, B (hopMme 3aUTHl OTYETOB MO JIAbOpaTOpHOU paboTe B BUAE MUCHMEHHBIX
pE3yJbTATOB PEIICHUH 3a/1ay4;



- mo teme 4, B (opMe 3amUTHI OTYETOB MO LUKIY JIA0OPATOPHBIX paboOT MyTEM
WHIUBHTyJIbHOTO COOECEeIOBAHUS C KaXKABIM 00yJaroIiMCSI.

11.6. MeToauyeckue  yKa3aHusi s 00y4YaKOIIHXCS Mo  MNPOXO0KIEHUIO
NMPOMEKYTOYHOI aTTeCTANMHU.

[Ipomexyrounas  artectauus  OOydarlolIUMXCs  MpeAycCMaTpUBaeT  OIICHUBaHHE
MPOMEKYTOUHBIX U OKOHYATEIBHBIX PE3YJIHTAaTOB OOYy4YeHHs MO muciuruiiHe. OHa BKIIIOYAET B
cedst:

— 9JK3aMeH — (opma OILEHKH 3HAaHWH, TOJNYyYEHHBIX OOYYAOIIUMCS B IPOIECCE
M3YYEHHUS BCEH MUCIUILUIMHBI WM €€ YaCTH, HAaBBIKOB CAMOCTOSATEIbHONU paboThl, CHOCOOHOCTH
NPUMEHSTh WX JUIS PEIICHUS MPAKTUYSCKUX 3a1ad. DJK3aMeH, Kak MPaBUJIO, MPOBOIUTCS B
nepuoj, SK3aMEHAIIMOHHOW CECCHMM U 3aBEpIIAeTCsl aTTECTAllMOHHOM OLICHKOW «OTJIMYHOY,
«XOPOIIIOY», «YAOBIECTBOPUTEIHHOY, «HECYIOBIECTBOPUTEIBHO.

— 3a4eT — 3To (opMa OLIEHKH 3HAHUH, MOJYYCHHBIX OOYyYaIOIIUMCS B XO/€ U3yUYCHUS
yueOHOM TUCIUIUIMHBI B LIEJIOM WJIM IPOMEXYTOUHas (10 OKOHYaHUU CEMECTpa) OLIeHKa 3HAHUH
00ydJaroumMcs Mo OTIEIBHBIM pa3eiaM AUCIUIUIMHBI C aTTECTAIMOHHOW OLICHKOM «3a4TEHO»
WIH «HE 3aU4TEHOY.

— muddepeHIMpPOBaHHbI 3ad4eT — JTO0 ¢opMa OIEHKA 3HAHWH, TOTYyYCHHBIX
00yJaroImUMCs IPH U3YYCHUH JUCIHUILTUHBI, TIPU BBIMIOJTHCHHHA KYPCOBBIX ITPOEKTOB, KyPCOBBIX
paboT, Hay4YHO-HUCCIIEI0BATENbCKUX PAOOT U MPOXOKICHUH MPAKTUK C aTTECTAllMOHHON OLIEHKOU
COTJIMYHOY, «XOPOIIOY, KyIOBICTBOPUTEIHHOY, KHEYIOBICTBOPUTEIHLHOY.

Cucrema OIEHOK IPH MPOBEICHUU IMPOMEKYTOYHOW AaTTeCTAlMH OCYIIECTBIAETCS B
COOTBETCTBUU ¢ TpeboBanusmu [lonoxkenuit «O TeKylmeM KOHTPOJIE YCIIEBAGMOCTH U
MPOMEXKYTOUHOM arrectanuu cryaeHToB ['YAII, oOyuaromuxcs 1Mo mporpammam BBICIIETO
obpazoBanusi» U «O MOIYTBHO-PEUTHHTOBOM CHCTEME OIICHKH KadecTBa Yy4eOHOW paboThl
ctynentoB B 'Y AIDy.



Jluct BHeceHUs U3MEHEHUH B pabouyto MporpamMmy JUCIHUILIAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

ITonnuce BHEcCHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit
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