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AHHoTanus

HucuunnuHa «PaguosneKTpoHHbIe CHUCTEMbl B MEIUIIMHE U OHMOJOTMH» BXOJUT B
00pa3oBaTelibHYI0 MPOrpaMMy BBICIIETO O0pa3oBaHUS — MPOrpaMMmy CIEHHUATUTETa IO
HarpaBjeHU0 MoATroTOBKK/ crenuanbHOCcTH 11.05.01 «PaamosneKkTpoHHBIE CHUCTEMBI H
KOMIUICKCBI» HANpPaBICHHOCTH «PalnO3IEeKTPOHHBIE CHUCTEMBl Tepefadud HHPOPMAIH.
Hucnurmuna peanusyercs kaheapoit «Ne24y.

JlucuuminHa HareneHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CIICTYIOIINX KOMITETSHIUH:

[IK-5 «CnocoOHOCTh K aHaiu3y, pacueTy, MPOEKTHUPOBAHUIO U KOHCTPYHPOBAHUIO B
COOTBETCTBUU C TEXHUYCCKUM 3a/[aHUEM THIIOBBIX CHCTEM, MPUOOPOB, JeTajei W Y3JIOB
MEAMIMHCKUX HU3JENUA U OMOTEXHUYECKUX CHUCTEM Ha CXEMOTEXHMYECKOM M 3JIEMEHTHOM
YPOBHSIX, B TOM YHCJIE€ C UCIIOJIb30BAHUEM CUCTEM aBTOMATU3UPOBAHHOTO MPOEKTHUPOBAHUS

CopepxaHue AUCIHMILUIMHBI OXBAaThIBAET KPYr BOIPOCOB, CBSI3aHHBIX C IMOCTPOCHHEM
JUATHOCTHYCCKUX ¥ MHPOPMAITMOHHBIX OMOTEXHHYECKUX CHCTEM Ha OCHOBE PaIMO3JICKTPOHHBIX
9JIEMEHTOB U Y3JI0B OOMIETO M CHEIHATbHOTO OMOTEXHUYECKOTO Ha3zHadeHws. M3ywarorcs
NPHUHIAIT ~ JCUCTBUS, CXEMbI, XapaKTEPUCTUKH YCTPOMCTB, OOECICUMBAIOIINX CHSITHE
MH(OPMALIMOHHBIX OMOAIEKTPUUYECKUX CUTHAIIOB (OMOMOTEHIIMANIOB), UX YCUJIeHHE, 00paboTKy
U Tiepe/iadyy B pealbHBIX YCIOBUAX IKCIUTyaTallMd MPU BO3JEUCTBHUH BHYTPEHHUX M BHEIIHHUX
AJIEKTPOMArHUTHBIX TOMEX.

[IpenogaBanue AUCHUILIMHBI TPEAYCMATPUBACT CIEAYIONIHE (OPMBI OpPTraHHU3AINH
yueOHOro mporecca: JeKIuu, JabopaTopHble paboOThl, KypcoBoil mpoekT. I[Iporpammoit
JTUCHHUTITMHBI TPEAYCMOTPEHBI CIEAYIOIINE BUIbI KOHTPOJIA: TEKYIIIMH KOHTPOJb YCIIEBAEMOCTH,
IPOMEXKYTOUHAs aTTecTalus B popme sK3aMeHa.

OO6miast TpyAOEMKOCTh OCBOCHHS JUCIHUIUIMHBI COCTABISET 4 3adyeTHBIX eauHun, 144
Jaca.

S3pIK 00yueHus 0 JUCHMILTUHE KPYCCKUIY.



1. TlepedeHb MIIAHUPYEMBIX PE3YJIBTATOB O0YUEHUS MO AUCIUIUIMHE
1.1. [lenn mpenojiaBaHus TUCIUIUIMHBI SIBISETCS TOJNYyYEHUE CTYISCHTAMH HEOOXOIMMBI
3HaHWH, YMEHHH, HAaBBIKOB B O0JACTH TMPUMECHEHHS, M3YYCHHS NPUHIMIA JCHCTBUS,

KOMITBIOTEPHOTO MOJICTTUPOBAHUS M MIPAKTUYECKOTO OOpAIIEHUs C AJIEMEHTaMH, y3JIaMu

U YCTPOWCTBAMHU PAIUOSIEKTPOHHBIX OHWOTEXHMYECKHMX CHUCTEM. B pe3synbrare

CTYICHTOM co3AacTcs 0a3a W TPEJOCTaBISETCS BO3MOXKHOCTH JJISl JEMOHCTpPAllUH U

pPa3BUTHUSI CBOMX HAaBBIKOB B OO0JIACTH KOMIIBIOTEPHOTO MOJICTUPOBAHUS, aHAIM3a H

KOHKPETHOTO HCIIOJIb30BAHUS JTUATHOCTHYECKOH PaIUOdIEKTPOHHOW TEXHUKU U

TEXHUKH 00pabOTKH UCXOMHBIX HHGOPMAITMOHHBIX OMOCHUTHAIIOB.

1.2. JlucuuminuHa  BXOOUT B  COCTaB  4YacTd, (OPMUPYEMOH  ydaCTHUKAMU
00pa3zoBaTeNbHBIX OTHOIIICHUH, 00pa30BaTEIbHON MPOTrpaMMBbl BBICIIIETO 0Opa30BaHMs (lajee —
OII BO).

1.3. TlepeueHb mIaHUPYEMBIX PE3YJIBTATOB OOYUCHHSI IO TUCIHMIUIMHE, COOTHECCHHBIX C
IUTaHUpyeMbIMH pe3ynbratamu ocBoeHust OIT BO.

B pesynbrate u3yueHus AMCHUILIMHBI OOYUYAIOUIUICS NOJDKEH 00JaJaTh CIEAyIOIUMU
KOMIICTCHIIMSIMY WM WX 9acTaMH. KOMIETCHIINY U WHIUKATOPHI MX JTOCTHXKEHUS TIPUBEICHBI B
Tabimue 1.

Tabmuna 1 — [lepeyeHp KOMIIETEHIIMNA U HHINKATOPOB MX JOCTHKEHHS

KaTCFOpI/IH (rpynna) KOI[ 1 HAMMCHOBAHUC KOI[ W HAMMCHOBAHUC MHAHUKATOpa JOCTHIKCHUS
KOMIICTCHIIUN KOMIICTCHIIM KOMIICTCHIIN U

ITK-5 CnocobHOCTH K
aHaJIM3y, pacyery,
MPOEKTUPOBAHUIO U
KOHCTPYHPOBAHHUIO B
COOTBETCTBHUHU C
TEXHUYECKUM
3aJaHUEM TUIIOBBIX
cucTeM, pruoopoB,
JleTaneu u y3JioB
[TpodeccronanbHble | METUIIMHCKUX

[1K-5.3.1 3HaTh IPUHLMIBI IOCTPOEHHUS U
METO/Ibl PACUETOB MPUHIUIHAIBHBIX CXEM
OCHOBHBIX (DYHKIIMOHATIFHBIX y3JIOB,
Ha3Ha4YeHHE, NapaMeTpPbl, XapaKTEPUCTUKH
TUIOBBIX 3JIEMEHTOB OMOTEXHUYECKUX CUCTEM
[IK-5.¥.1 yMeTb BBITIOIHATh IPOCKTUPOBAHKE
neTanel ¥ y3710B OMOTEXHUUECKUX CUCTEM
MEIUIIMHCKOTO Ha3HAYEHUSI B COOTBETCTBUH C
TEXHUUYECKUM 33JJaHUEM C UCII0JIb30BAHUEM
CPEJCTB aBTOMAaTU3UPOBAHHOIO

KOMIICTCHIIM N I/ISI[GJ'II/Iﬁ n
IMTPOCKTUPOBAHMUS, a4 TAKIKE p83pa6aTLIBaTL
OMOTEXHHMHCCKHX IIPOCKTH N TEXHHUYCCK JOKYMCHTAIIUIO Ha
CHCTEM Ha P o yIo ™

pa3pabaTeiBaeMoe n3JeNne

[1K-5.B.1 BnaneTh HaBbIKaMU MPOEKTUPOBAHUS
neTanel ¥ y3710B OMOTEXHHUUECKUX CUCTEM
MEIMLMHCKOTO HA3HAYEHUS B COOTBETCTBUH C

CXECMOTCXHHUYCCKOM U
9JICMCHTHOM YPOBHIX,
B TOM YHCJIC C

UCIIOJIb30BaHUEM
cHCTeM TEXHUYECKUM 3aJaHUEM C UCIIOIb30BAHUEM
CPENICTB AaBTOMATU3UPOBAHHOTO
aBTOMAaTU3UPOBAHHOIO
MIPOCKTUPOBAHUS
IIPOEKTUPOBAHUS

2. Mecro nucuumiauHsl B cTpykType OI1

HucnurnnuHa MokeT 6a3upoBaThCsl HA 3HAHUSAX, PaHee MPUOOPETEHHBIX 00YJarOITUMUCS
P U3YYEHHUH CIENYIOIIMNX AUCIUIIINH:

— «BpIcmas marematukay,

— «AHaJOroBbI€ JIEKTPOHHBIE YCTPONCTBAY,
— «PannonokanmoHHbIE CHCTEMBI U KOMIUIEKCHI.

3HaHMs, TONyYeHHbIEe TPU HU3YUYEHUU MaTepuana JaHHOW JHUCUUIUIMHBI, HMEIOT Kak
CaMOCTOSITENIbHOE 3HAUYE€HUE, TAK U MOTYT MCIIOJIb30BaThCsI PU U3YUYEHUU APYTUX JUCLUILINH!

— «YmpaBieHue B OMOTEXHUYECKUX CUCTEMAX»,

— «YcrpoiicTBa npeodpazoBaHUs OMOTEXHUUYECKUX CUTHAIOBY.




3. O0BeM u TPYyI0EMKOCTh TUCIUILIUHBI
Janaple 00 00meM oO0beMe TUCIUILUIMHBI, TPYJOSMKOCTH OTACIBHBIX BHJIIOB y4eOHOU
paboThI 1O TUCIUILTHHE (M paclpeielieHue 3TOH TPYAOEMKOCTH 110 CeMeCTpaM) MPeACTaBICHbI B
Tabnuie 2.

Ta6ymmma 2 — O6beM U TPYJ0EMKOCTh JUCITUTIITUHBI

TpynoeMKocTh 1o
Bun yueGHOM paboThI Bcero ceMecTpam
NelO
1 2 3

Oowan mpyooemKkocma OUCUUNIUHDL, 4/ 144 4/ 144
3E/ (4ac)
H3 Hux uacoe npakmuueckol n0020moeKu 17 17
AyoumopHhuie 3auamus, BCEro 4ac. 51 51
B TOM YHCIIE:

nexru (JI), (gac) 34 34

npaktuyeckue/cemunapckue 3anstus  (113),

(gac)

naboparopusie padbotsl (JIP), (dac) 17 17

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

9K3aMeH, (4Jac) 27 27
Camocmosmenvnas paboma, Bcero (dac) 66 66
Buo npomesicymounoit ammecmayuu: 3ayer,
madd. 3ager, sk3amer (3auer, Judd. 3aug, OK3. JK3.
DK3.*%*)

4. ConepxaHue JUCITUTUTHHBI
4.1. PacnpeneneHue TPyJIO0EMKOCTH JUCIUILTHHBI MO pa3esiaM U BUAAM 3aHITHIA.
Paznensl, TeMBI TUCIUTIINHBI U MX TPYJAOEMKOCTh TIPUBEICHBI B TAOIHUIIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCHUILIUHBL, UX TPYAOEMKOCTh

Paznensl, TeMbI IUCIUITITHHBL Jlexuma | 113 (C3) - JIP KII CPC
’ (dac) (dac) (uac) (dac) (gac)
Cemectp 10

Paznen 1. PaguosnektpoHHas cucremMa B MEIULIUMHE, C
TOYKH 3pEHUS] CHCTEMHOT'O aHAJTN3a.

Tewma 1.1. Cucremnuas uepapxusi komiuiekca POC mpu
HPOCKTUPOBAHUH PATHOITIEKTPOHHBIX CHCTEM 12 6 25
Tema 1.2. Ananmu3 1mpouecca NPOEKTUPOBAHMS.
Uctopus mpoektupoBanus POC B wMemuiuHe u
Ouosioruu

Pasnen 2. Oransl npouecca npoextupoBanus POC B
MEIUIINHE U OMOJIOTHH.

Tema 2.1. Dranel pazpabotku POC B MeauuuHe U
Ouomnorumu. 16 6 o5
Tema 2.2. CUCTEMOTEXHNYECKOE POEKTUPOBAHHE
Tewma 2.3. CxeMOTeXHUYECKOE MMPOSKTHPOBAHNE
Tema 2.4. Korctpykropckoe npoektupoBanne POC B
MEIUIMHE U OMOIOTHU




Paznen 3. [IpuMeHeHHE UCKYCCTBEHHOTO UHTEIICKTA B

POC. 8 5 16
Tewma 3.1 MeToapl MaIMHHOTO 00yUYEHUSI.

Tewma 3.2 I'mybokoe 00y4YeHHEe B paliOCHCTEMAX

Uroro B cemectpe: 34 17 66

IIpakTnyeckass MOATOTOBKA 3aKIIOYAcTC B HENOCPEACTBEHHOM  BBIIIOJHEHUU
0o0y4yaromMMHUCs  OMNpENEeNeHHBIX  TPYNOBBIX  (YHKUMH,  CBSA3aHHBIX C  Oya;ymei
poeCCHOHATIBHOM 1A TEIbHOCTBIO.

4.2. CopnepxaHue pa3/iejoB U TEM JICKIIMOHHBIX 3aHSATHH.
ConepxaHue pa3/ieiioB U TEM JICKIIMOHHBIX 3aHITHI IIPUBEICHO B Ta0OHIIC 4.

Ta6ymmma 4 — ConepxaHue pa3aesioB U TeM JEKIIMOHHOTO UK

Howmep paznena HaszBanue u conep:xanue pa3iesioB U TEM JICKLIMOHHBIX 3aHATHI
1 PaIII/IOBJIeKTpOHHaSI CHUCTCMaA C TOYKHU 3pCHUA CUCTCMHOI'O
aHanu3a.

Tema 1.1. Cucremnas uepapxus komiekca POC npu
MPOEKTUPOBAHUM PAJUOAIIEKTPOHHBIX cucTeM CUCTeMHast
uepapxus komiiekca POC, nocienoBareabHOCTb ATAoOB
npoektupoBanus POC. CtpykTypHbie

CXEMBbI. Y CTpOCTBa, HAIPUMED MEePeaTUMKU, IPUEMHUKH, U UX
OTIMCaHMsI, IPEJICTAaBICHHbIE ()YHKIIMOHAILHBIMU H
NPUHLMIIAAIBHBIMU cXeMaMu. DyHKIIMOHAIBbHBIE Y3761, OPO 1
KOMIIOHEHTHI. M3/1e11s1 HU311ero ypoBHS,

UCXO/IHBIE WK 0a30BbI€ 3JIEMEHTHI. TaKTUKO- TEXHHUUYECKHUE
TpeOOBaHUS; TEXHUUECKUE XapaKTepUCTHKU. CBs3b
PaIuO3IEKTPOHUKH C IPYTUMU 00JaCTIMU HAYKU M TEXHUKU
Tema 1.2. Ananu3 npouecca NpOEKTUPOBAHMSL.

Uctopus npoextuposanus POC

Ornpenenenne mOTpeOHOCTH, OTNIPEICTICHUE TEJTH, HAYyIHbIC
uccienoBanus, GopMynHpoBKa 3a1aHusl, GOpMUPOBAHUE UIEH,
BbIpa0OTKa KOHLIETIUH, aHaJIN3, KCIIEPUMEHT, pEIIeHHE,
IIPOM3BOJICTBO, pacupezeneHue, notpedaenue. [pouenypa
cunte3a JC. JleBATh 3TallOB UICTOPUUECKOTO Pa3BUTHS
koHcTpyKuuii POC.

2 Oranel npouecca npoektuposanus. Tema 2.1. Dtansl
pa3paboTKH.

B3anmooTHOLIEHUS MKy 3aKa34MKOM, pa3paboTUNKOM U
usroroButeneM. HayuHo-uccnenonarensckas padora (HUP),
OTNBITHO-KOHCTpYKTOpcKast padota (OKP). Texuuueckoe 3a1anue
(T3). Craguu pazpabotku IC: TEXHUYECKOE TPEIOKEHHE,
ACKU3HBIN MPOEKT, pabodas KOHCTPYKTOPCKAs TOKyMEHTAIIHS
Tema 2.2. CucTEMOTEXHUYECKOE TPOEKTHPOBAHHUE.

AHaJIN3 TaKTUKO-TEXHUYECKUX TpeOOBAHUH.

Onpenenenne

OCHOBHBIX IPUHIUIOB ()YHKLIHOHUPOBAHUSI.




Pa3paboTka CTPYKTYPHBIX CXEM.

Tema 2.3. CxeMOTEXHHUYECKOE IPOEKTUPOBAHNUE.

Pazpabotka ¢yHKIIOHANBHBIX cxeM. PazpaboTka
MPUHIUITAATBHBIX CXEM.

Tema 2.4. KoHCTpyKTOpCKOE MPOeKTUpOBaHue. Be1O0p hopMBl.
KommnonoBka. Pazmelienue 31eMeHTOB CXEM.

TpaccupoBka CoOeIMHEHHIA.

Tema 2.5. Texnonornueckoe nmpoektupopanue. Pazpaborka
MapIIPyTHOU U ONIEPALUOHHON TEXHOJIOTHH.

Pa3paboTka ocHACTKH.

Tema 2.6. KonctpykTopckas qokymeHntanus Onpenenesue, enu
W 3a7ja4d cTa”aapTusanuu. Kareropuu u Buibl cTaHapTOB.
Knaccudukanusa u o603HaueHNE TOCYIaPCTBEHHBIX
crangaptoB. Ctpykrypa ECK/I, ocHOBHbIE nTonoxkeHus1. Buibl
U3/1eNIUI U KOHCTPYKTOPCKHUX JOKYMEHTOB.

KommiekTHOCTD

KOHCTPYKTOPCKHUX JOKYMEHTOB U TPeOOBaHUS, MPEABSBIIsIEMbIC K
HUM. [IpaBuiia cocTaBiIeHUSI TEXHUYECKUX YCIIOBUU. YYET,
XpaHEHHUE U 00palieHe KOHCTPYKTOPCKON JOKYMEHTAIIH.
KoHcTpykTopckas JokyMeHTalus 1Ji aBTOMaTU3UPOBAaHHOTO
npoektupoBanus. Ctpykrypa ECII/I.

Pa3zpnen 3. IlpuMeHeHre HCKYCCTBEHHOTO UHTEJIEKTA B
MeauuuHckux POC.

Tema 3.1 MeToab! MalIMHHOTO 00ydeHus. TepMUHOIOTHS U
APXUTEKTypa HEUPOHHBIX CETEN U

rpa¢oB BEIUUCIECHUH.

HcTopus pa3BUTHS METOAA, OTIUYMS U CXOKECTb C
OMOJIOrMYeCKUMH HEHPOHHBIMU CETSIMU, IPUMEPDI
pelaeMbIX 3aa4 U apXUTEKTYP.

Konuenmus cunsHoro MM u HeoOxoqumble 1maru st
JIOCTHKEHUS TaKOro ypoBHs passutus UU.
IIpuMeHeHre HEUPOHHBIX CETEH.

OO0yuenue HelipoceTH.

Tema 3.2 I'mybokoe 00yueHre B METUIIUHE U OUOJIOTHH.
['eomeTpuyeckoe peodpa3oBaHue, U3MEHEHUE
pasmepa u obpe3ska.

OcHOBHBIE METOJIBI 00PaOOTKH N300pAKEHUI C
nomorisio Python.

[TpumeHeHre KOMOMHAIIMN OCHOBHBIX METO/IOB IS
peleHus 3a1a4 B 00JIaCTH KOMIIBIOTEPHOTO 3PEHUSI.
ITpenmy1iecTBa MPUMEHEHHSI HCKYCCTBEHHOTO
MHTEJIJIEKTa COBMECTHO C KOMITBIOTEPHBIM 3PEHHUEM.
CBEPTOUYHBIE APXUTEKTYPHI UIsI AHATIN3A PAINOIOKALIMOHHBIX
HN300pakeHUI.




4.3. TlpakTtuueckue (CEMHUHAPCKHUE) 3aHATHS

TeMmbl MpakTHUYECKUX 3aHATHIA U UX TPYAOEMKOCTh IIPUBEICHBI B TAOIUIIE 5.

Ta6ymma 5 — [IpakTrdeckue 3aHsITHSI U KX TPYJ0EMKOCTh

N3 aux Ne
Ne | Tewmsbl npaktudyeckux | @opmel IpakTU4EeCKuX | TpynoeMKOCTb, |IIPAaKTUYECKOM |pasnena
/1 3aHSATUN 3aHATUN (gac) MMOATOTOBKH, | THUCITHII
(dac) JIUHBI
Y4eOHbIM MJIaHOM HE MPEAyCMOTPEHO
| |
Bcero
4.4. JlabopatopHble 3aHATUS
Tembl 1a0OpaTOPHBIX 3aHATUH U UX TPYIOEMKOCTh IPUBEACHBI B Ta0HIIE .
Tabnuua 6 — JIabopaTopHbI€ 3aHATHS U UX TPYJIOEMKOCTb
N3 Hux No
Ne HanmenoBanue mabopaTopHbIX padoT TpynOeMKOCTS, | IPaKTHUECKOH | paszena
/o (dac) IIOATOTOBKH, | JTUCIIHI-
(gac) JIMHBI
Cemectp 10
1 | UccnenoBanue MHAMUYECKHUX 5 2 1
XapaKTePUCTHK 3BEHBEB PAJUOAIIEKTPOHHBIX
CUCTEM
2 | MogpenupoBanne KUX-dumptpa B ) 2 2
nporpamMmme Marnab
3 | MoxenupoBaHue 3aa9i HEYETKOW JIOTHKH B 7 2 3
nporpamMmMme Marnab
Bcero 17

4.5. KypcoBoe npoeKkTupoBaHue/ BHIOTHEHUE KYPCOBON PabOThI
Y4eOHBIM MIaHOM HE TPETyCMOTPEHO

4.6. CamocrosTenbHas paboTa 00yJaroIxcs
Bunsl camoctosTensHON paboOThI M €€ TPYI0EMKOCTh MPUBEIEHBI B Ta0nuLe /.

Tabmuna 7 — Bunbl camocTosTenbHON paboThl U €€ TPYAOEMKOCTh

Bun camocrositensHON paboThI BE(:;O’ Cemectp 10, gac
1 2 3
W3yueHne TeOpeTHIecKoro MaTepuasia
40 40
qucturiaHbl (TO)
KypcoBoe npoextupoanue (KII, KP)
PacuerHo-rpaduueckue 3ananus (PI'3)
Brinonnenue pegeparta (P)
IToAroToBKa K TEKYIIEMY KOHTPOJIIO 26 26

ycneBaemoctu (TKY)

Jomamuee 3amganue (/13)

Kontponbnsie pabotsl 3a04nukoB (KP3)




IToaroroBka K mMpoMeXyTOYHOU
arrectaruu (I1A)

Bcero: 66 66

5. IlepedyeHnb yueOHO-METOUYECKOTO 00ECTICUCHUS
JUISL CAMOCTOSITENTbHON PabOoThl 00y4aroIuXCs MO JUCUUTUIHHE (MOJTYJIIO)
Y4eOHO-METOIUYEeCKUE MaTepHaIbl IS CAMOCTOSITEIILHON PadOThl OOYYAIOUIMXCSl YKa3aHbl B
. 7-11.

6. IlepeueHb MEYaTHBIX U ANEKTPOHHBIX YU€OHBIX U3TaHUN
IlepedyeHpb neyaTHBIX U 3JIEKTPOHHBIX Y4eOHBIX M3/IaHUM NpHUBeieH B Tabaule 8.
Tabnuua 8— [lepeyeHp Mev4aTHBIX U JIEKTPOHHBIX YUEOHBIX U3AaHUI

LIndp/ KommuecTBo 9K3eMILTSIPOB B
URL a p ec bubnmorpaduueckas ccpiika Oubmoreke
/P (KpOMeE 2JIEKTPOHHBIX IK3EMILISPOB)

621.396 - O | bakanos, I'. ®. OCHOBBI KOHCTPYHPOBAHUS H 50
15 TEXHOJIOTHH PATUOSTIEKTPOHHBIX CPEACTB:
yue0. mocobue st CTyAeHTOB By30B / . @.
bakanos, C. C. Cokoinos, B. IO.
Cyx0101bCKUH ; TOA pe.

N. I'. Muponenko. — M.: M3a. nentp
«Axanemusy», 2007.

621.395.7 — | ABromaru3anus IpOEKTUPOBAHUS 50
A35 PaTuOdIIEKTPOHHBIX CPEACTB: YueOHOe
nmocobue mist BY30B./ O.B.Anekcees,
A.A.T'onoBkos, N.IO. [TuBoBapoB u

ap.: Ilox pen. O.B.AnekceeBa. - M.: Boicias
mkomna, 2000.

621.39-0 75 | OcHOBBI MOCTPOEHUS 50
TEJIEKOMMYHHUKAIIMOHHBIX CHCTEM U CETEHl:
y4eOHHUK JJ15 BY30B/ TIOJT PEI.
B.H.I'opauenko u B.B. Kpyxmanesa- M.:
["opstuas muaus —Tenekom, 2004.

7. IlepedeHb 2IEKTPOHHBIX 00Pa30BaTENBHBIX PECYPCOB
HH(}OpPMaLMOHHO-TEJIEKOMMYHUKAIIMOHHOH cetn «IHTepHeT»
Ilepeuenn JJIIEKTPOHHBIX 00pa3zoBaTeNbHBIX pecypcoB UH(pOPMAaIMOHHO-
TEJIeKOMMYHUKAaMOHHON ceTn «MHTepHeT», HEOOXOAUMBIX JJIi OCBOCHHUS JTUCIUIUIMHBI
npuBeseH B Tabmuie 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX O0pa30BATEIBHBIX PECYPCOB HHPOPMAIMOHHO-
TEJIEKOMMYHUKaMOHHOM ceTH «HTepHeT»
URL anpec HaumenoBanue

8. Ilepeuenp HHPOPMALTMOHHBIX TEXHOJIOTUI
8.1. [lepedyenr mporpaMMHOrO OOECIEUEHHUs, WCIOIb3yeMOr0 TMPU OCYIIECTBICHUHI
00pa30BaTeNLHOTO MpoIiecca MO AUCIUIINHE.
[TepedyeHs ucmoyb3yeMoro mporpaMMHOTO o0ecriedeHus peacTasieH B Tadmuie 10.




Ta6mmma 10— [Tepeyersr mporpaMmmMHOTO o0ecrieueHus

Ne ni/m HaumenoBanue
1 [Iporpamma cxemorexuuueckoro moaenupoBanuss MUKPO-KAIIL, Bepcus 10
2 10 MATIJIAB 2022
8.2. Ilepeuenn MH(POPMALMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEMBbIX pu

OCYIIIECTBIICHUU 00Pa30BaTEILHOTrO MPoIiecca Mo UCIUILIHHE
[lepeuens WMCHONB3yeMBIX HHPOPMAIIMOHHO-CIIPABOYHBIX CHCTEM TMPEICTaBICH B
Tabymue 11.

Tabmuua 11— Ilepedyens HHPOPMALIMOHHO-CITPABOYHBIX CHCTEM

Ne i/t Haumenosanue

He npenycmotpeno

9. MarepuaiabHO-TeXHUYECKas 0a3a
CoctaB MaTepHaTbHO-TEXHHYECKOH 0a3bl, HEOOXOAUMOW JJIsi  OCYIISCTBIICHUS
00pa30BaTeNLHOTO MpoIiecca M0 AUCIUILTNHE, IPeCcTaBieH B Tabuiel 2.

Tabmuna 12 — CoctaB MaTeprallbHO-TEXHIUYECKON 0a3bl

Ne HanmeHnoBaHnue cocTaBHON 4acTH Howmep aynuropun
/T MaTepUaIbHO-TEXHUYECKON Oa3bl (mpu HEOOXOAMMOCTH)

1 | MynpTuMenuiiHas JeKIUOHHAS Ay TUTOPUS

KomMmnbrotepHslii kacce

10. Onenounble cpeacTBa AJs MPOBEIEHHS TPOMEXYTOUHOM aTTecTallu
10.1. CocTaB OIICHOYHBIX CPEICTBAJS TPOBEACHUS TPOMEKYTOYHOH aTTeCTAI[UH
o0yyaromuxcst o JUCUUIUIMHE IpuBeAeH B Tabnuue 13.
Tabmuma 13 — CocTaB OIEHOYHBIX CPEACTB Il IPOBEICHHS MPOMEKYTOYHOH aTTeCTaIlluu

Buj npoMexxyTo4HOM aTTecTanuu IlepedyeHb OLIEHOUYHBIX CPEJICTB
OK3aMeH Crircok BOMpPOCOB K 9K3aMEHY;
DK3aMeHaIMOHHbIE OUJIETHI;
3amaun;
TecTsl.

10.2. B kayecTBe KpUTEpUEB OLCHKH YPOBHSA C(HOPMUPOBAHHOCTH (OCBOEHUS)
KOMIIETEHIMI OOYyJaloNIMMHCS TPUMEHSETCST 5-0ajulbHasi MIKajla OIEeHKH C(HOPMHUPOBAHHOCTH
KOMIIETEHIIN, KoTopas puBeeHa B Tabuune 14. B TeueHne cemectpa MOXKET UCIOIb30BaThCS
100-6annpHast ~ mKajla ~ MOIYJBHO-PEUTHHTOBOW  CHCTEMBI ~ YHUBEPCUTETa,  IpaBHIA
UCTIOJIb30BaHUSI KOTOPOW, YCTAaHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJbHBIM HOPMATHUBHBIM aKTOM
['YAIL
Tabmuua 14 —Kpurepuu olieHKH YpoBHS chOPMHUPOBAHHOCTH KOMIETEHIIUH

OrreHKa KOMITETEHITUHN

XapakteprucTrka chOpMHUPOBAHHBIX KOMIIETEHITHI
5-0ayuThHAd IKama PAKTCp (bopmmp

— oOyyaromuiicss TJIyOOKO W BCECTOPOHHE YCBOMJ IPOrPaMMHBIN

MaTepHa;
«OTJINYHO» — YBEPEHHO, JTOTUYHO, [TOCIEI0BATEILHO U TPAMOTHO €r0 U3JIaraer;
«3auTEHO» — ONUPA’ACh HAa 3HAHMWS OCHOBHOW M JIOIIOJIHUTEIIBHON JIMTEpaTyphl,

TCCHO NPUBA3ZBIBACT YCBOCHHBIC HAYYHBIC ITOJIOKCHUSA C HpaKTHHGCKOfI
JACATCIIbHOCTHIO HAITPABJICHHUSA




Or11eHKa KOMITETEHITUH

5-0ayupHas mKana

XapakTeprcTrka ChOpMUPOBAHHBIX KOMITCTCHITHIA

— yMeo 000CHOBBIBAET U ApTYMEHTUPYET BBIIBUTACMEBIE UM HJICH;
— JIeJIaeT BBIBOALI U 000OIICHHUS;
— cBOOOJIHO BIIaJIcET CHCTEMOM CIIeNUaTM3UPOBAHHBIX TOHITHH.

(XOPOLIO»
(Ga4uTCHO»

— o0yJaromuiics TBEPI0 YCBOWII MPOTPAMMHBIN MaTepua, rpaMOTHO H
[0 CYIIECTBY H3JIaraeT €ro, ONUpasch Ha 3HAHUS OCHOBHOM
JUTEPATYPHI;

— HE JIOMYCKAeT CYIMECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIE 3HAaHUS C NPAKTHYECKON AESITEIBbHOCTHIO
HaIPaBJICHUS;

— apryMEHTUPYET Hay4YHbIC TOJIOKEHUS;

— JIeJIaeT BBIBOJIBI U 0000IIEHMS;

— BJIQJICET CHCTEMOM CIeIMATN3UPOBAHHBIX TOHSATHH.

«YAOBJICTBOPUTCIIBHO»
<Ga4YTCHO»

— o0yyaronuiicss ycBOMJI TOJIBKO OCHOBHOHM NPOrpaMMHBIM MaTepual,
II0 CYLIECTBY M3JIaracT €ro, ONMpasch HAa 3HAHUSA TOJIBKO OCHOBHOM
JUTEPATYpPhL;

— JIOIyCKAeT HeCYLIECTBEHHbIE OIUMOKU U HETOUHOCTH;

— UCHBITHIBACT 3aTPYJHEHUS B IMPAKTUYECKOM IPUMEHEHHU 3HAHUUN
HaIpPaBJICHUS;

— cJ1a00 apryMEHTHPYET HayuHbIE [1OJI0KEHMUS,;

— 3aTpyaHseTCs B (OPMYIMPOBAHUN BBIBOJOB M 000OIICHHUI;

— YaCTUYHO BJIaJIeeT CUCTEMOH CIELMAIN3UPOBAHHBIX TOHITHH.

HCYIOBJICTBOPUTCIILHO»
«HC 3a4YTCHO»

— oOyyaromuiics He YyCBOMJ 3HAYUTEIBHOW YacTH MPOTPAMMHOTO
MaTepuaa;

— JIOMYCKaeT  CYNIECTBEHHbIE  OMMOKM W  HETOYHOCTH  TpH
paccMOTpeHHH pobsIeM B KOHKPETHOM HarpaBlIeHUH;

— MCTIBITHIBAET TPYIHOCTH B MIPAKTUYECKOM PUMEHEHNUHN 3HAHUM;

— HE MOXET apryMEHTHPOBATh HAYYHBIE MTOJIOKECHHS,

— He QOpMYIUPYET BHIBOJAOB U 00001IEHUI.

10.3. TunoBble KOHTPOJIbHBIE 33/1aHUS WM UHbIE MaTEPHAIIBI.
Bormpocs! (3agaun) nmst sKk3ameHa mpeicTaBlieHbl B Taonumie 15.

Tabnuma 15 — Borpocs! (3agaun) 115 9K3aMeHa

Ne n/n [lepedenp BOIpoOCoB (3a/1a4) /Ui dK3aMeHa Kon
WHAKAaTOpa

1 Haiite onpenenenus nousatuil «POCy», «pouecc IIK-5.3.1
MIPOEKTUPOBAHUS TIPUMEHUTENHHO K MEIUIIHE U OMOJIOTHH.

2 HazoBute npusHakuy, npucymume cioxkHoi cucreme B meauiune | [1K-5.3.1

3 JlaliTe xapaKTepUCTUKY KaXOMY U3 JIEBSTH STAlOB [IK-5.¥.1
HMCTOPUYECKOT0 pa3BUTHsI KOHCTpYKII POC B MeaunmHe 1
Ouosoruu

4 HazoBute 1 oxapakrepusyiiTe OCHOBHbIE 00JIaCTH [IK-5.V.1
ncrons3oBanusg POC B MenuiHe 1 OHOJIOTHH

5 OOBsicHUTE CBSA3b PAHOIIEKTPOHUKH C JPYTUMH 00JIACTIMHU [IK-5.V.1
HayKH U TEXHUKU

6 [IpuBennTe nprMephl HEPAPXUIECKON CTPYKTYPBI [IK-5.V.1
TEXHUYECKUX 0OBEKTOB, UX
BHYTPEHHUX, BHEIIIHUX U BBIXOJIHBIX 1APAMETPOB

7 [Touemy mpoekTHpoBaHHE OOBIYHO UMEET UTEPALIMOHHBIN [IK-5.B.1
xapaxrep?




IpeJICTaBICHBI B Ta0wmie 18.

Tabmuna 18 — [IpumepHBbIii IepeueHb BOITPOCOB JJIsi TECTOB

8 Ha3oBute 0CHOBHBIE CTaAMK IPOCKTUPOBAHMS TEXHUUECKUX [IK-5.B.1
P3 cucrem. Yem 00ycCi10BIIEHO MPOTOTUITUPOBAHKE.

9 JlaliTe XapakTepUCTUKY ATAIIOB KU3HEHHOTO LIUKJIA [K-2.3.1
MIPOMBIIIICHHON MTPOAYKIIMU B MEAUIIMHE U OMOJIOTUN

10 Ocobennoctu koHcTpykuu POC B MeauimHe 1 O1oioruu [1IK-2.3.1

11 DJEKTPOMarHUTHasi COBMECTUMOCTb PaJUOCPEICTB [1IK-2.3.1

12 [IpocTpaHCcTBEHHBIN XapaKkTep pa3MELIEHNs COBPEMEHHBIX 1IK-5.B.1
POC na o6cmyxuBaeMbIx 00bekTax. OcoOeHHOCTH
KOHCTPYHUPOBaHUS

13 TakTuko-TexHuveckue xapakrepuctuku POC paznuanoro 1IK-5.B.1
Haznauenus 1i1st MeaunvHe v OMOIOTUN

14 DddexruBnocts POC. Tlokazarenu s pexkTuBHOCTH [K-5.3.1

15 Kommuiekcuposanue POC I1K-5.3.1

16 [Tpobnema cnosxxkHocTH POC 1 Hate:KHOCTH IK-5.3.1

17 VYupomenue cxem POC. Co3znanne MmareMaTH4eCKUX MOEIEH IIK-5.3.1

18 Kpurepun ontumuzanuu POC [1K-5.3.1

19 Ocobennoctu nuppoBoro mpuHIHIA moctpoeHust POC [K-5.3.1

20 [IpuyrHBI MHTEHCUBHOTO Pa3BUTHS aBTOMATU3HUPOBAHHOTO IIK-5.3.1
MIPOEKTUPOBAHHUSI B PAAUODIICKTPOHHKE

21 CaeprouHble HelipoHHbIe ceTu. [ mybokoe o0yueHue I1K-3.3.1

22 Hudpossie KUX u BUX dumibTpsl [IK-5.B.1

23 Heuerkas noruka. Msirkue BbIYMCIEHUSA [IK-5.B.1

Bompocel st mpoBeneHuss TPOMEXYTOYHOM aTTeCTallud B BHJE TECTUPOBAHUS

. Kon
Ne n/mn [IpuMepHBIil TepeyeHb BOIIPOCOB ISl TECTOB
WHJUKATOpa

1 Bomnpoc: XapakrepucTuku u(ppoBbIX CUTHAIOB IIK-5.3.1

OTBeTHI:

- HEIIpephIBHA 110J10Ca YacToT;

-HaJIM4ue JenbTa-QyHKIUY;

-HenuHelHas OUX;

- TACKPETHU3aLus 110 BPEMEHU
2 Bomnpoc: IIpuBenure o00cHOBaHKE 1IETOCTHOCTH U ONITUMAJIBHOM [IK-5.Y.1

¢yukuuonnposanuu bTC.
3 3alaHue 3aKPBITOTO TUIIA HA YCTAHOBJIEHUE COOTBETCTBUS (MHCTPYKIIHS:

Bompoc : [TocmoTpuTte Tabmuiy u ycranoBute coorBetcTBue. K kaxxmoint | [TK-5.B.1

MO3UIUH, TAHHOU B JIEBOM CTOJOIIE, TOJAOEPUTE COOTBETCTBYIOIIYIO
MTO3UIIMIO B TIPABOM CTOJIOIIE)




CarMonganeHad —s
(TorHcTHYECKAR) Ju=e
['EmepbonmrgeckHi =11 s =l
TaHreHC Ffa)=¢ u -1<u<l

1 w2l
JIunefinag ¢ 1
HACHIIEHAEM J)=

~u

l+e
Paguaneuan u U
DazHcHAaA (rayccoea) () =

et 1o ¥

4 3aanue 3aKpPBITOTO THITA HA YCTAHOBJICHUE TIOCIICI0BATEIIBHOCTH [IK-5.3.1

(uncTpykuust: [IpounTaiiTe TEKCT U yCTAaHOBHUTE MOCIIE0BATEIIBHOCTb.
Bomnpoc: 3anummre COOTBETCTBYIOIIYIO MOCIEIOBATEIBHOCTh OYKB
CcJIeBa HaIpago);

Texkcr.

OnuH U3 pacpoCTpaHEHHBIX MT0IX0/I0B K 00YYEHHIO 3aKJII0YaeTCs B
M0CJIEI0BAaTENbHOM MpenbsiBieHur HC BeKTOpoB HaOMOIeHHN U
HOCJEIYIOLEH KOPPEKTUPOBKU BECOBBIX KO3()(PUIIMEHTOB TaK, 4YTOOBI
BBIXO/IHOE 3HAUEHHE COBMA/IAJ0 C TPEOYEMBIM.

3ananue:

3alUIINTE COOTBETCTBYIOLIYIO ITOCIIEI0BATEIbHOCTh AJITOPUTMA
oOparHoro pacnpoctpanenus ourOku B HC.

5 3a/ilaHue OTKPBITOTO THMA ¢ pa3BepHYThIM 0TBeTOM (IIpountaiite TEKCT 1
3alUIINTE Pa3BEPHYTHII 000CHOBaHHBIN OTBET NpuMeHuTeNnbHO K BTC). MK-5.¥.1
Bomnpoc:

[Tpocreiimas HC — nepcentpoH, npeacTasiser co00i yIpoueHHOe
OoTpakeHue paboThl OMOJIOTUYECKOMN CETH, COCTOSIIECH 13 HEHPOHOB,
COETMHEHHBIX MEXy co00# IeHapruIaMi U aKCOHAMHU.

Cucrema olleHUBaHUS TECTOBBIX 3a/1aHUIL:

1 Tun) 3agaHue KOMOMHUPOBAHHOTO TUIA C BHIOOPOM OJIHOIO BEPHOTO OTBETa M3 YETHIPEX
IPEUIOKEHHBIX U 000CHOBAaHMEM BbIOOpA CUMTAETCS] BEPHBIM, €CJIM MPABHIIBHO yKa3aHa Iudpa
U TIpUBEIEHBl KOHKPETHBIE apryMEHTHI, HWCIOJb3yeMble TIpH BBIOOpe oTBeTa. I[loiHoe
COBIIAJICHHE C BEPHBIM OTBETOM OlleHUBaeTcs | 6ayuioM, HEBEPHBIM OTBET WM €ro OTCYTCTBHE —
0 6amnos.

2 Ttun) 3agaHue KOMOMHHMPOBAHHOI'O THUIIA C BBIOOPOM HECKOJIBKMX BAapHaHTOB OTBETa M3
NPEUIOKEHHBIX U Pa3BEPHYTHIM OOOCHOBAaHHMEM BBIOOpA CUMTACTCS BEPHBIM, €CIH MPABUIHHO
yKa3aHbl HUGPHI U MPUBEIEHBl KOHKPETHBIE apryMEHTHI, UCIIOJIb3yeMble IIPU BHIOOpE OTBETOB.
[TomHOE COBMaieHHE C BEPHBIM OTBETOM OIlEHUBAeTCs 1 0amioM, eciii TOMyIIeHbl OMMOKH WITH
OTBET OTCyTCTBYET — () OasoB.

3 tum) 3amaHue 3aKpHITOTO THIIA HA YCTAHOBJIIGHHWE COOTBETCTBUS CUMTAETCS BEPHBIM, €CITU
YCTAQHOBJICHBI BCE COOTBETCTBHS (MO3UIMM W3 OJHOTO CTONOIIAa BEPHO COIMOCTABJIEHBI C
MO3UIUSAMH Apyroro ctojdua). [lomHoe coBnazeHne ¢ BEpHbIM OTBETOM OlieHHBaeTcs 1 6amiom,
HEBEPHBIN OTBET MIIH €ro oTcyTcTBHE —0 06asIoB

4 tun) 3amaHue 3aKPHITOTO THIA HA YCTAHOBJIEHHE IOCIEIOBATEIBLHOCTH CUUTACTCS BEPHBIM,
€ClIM IIPAaBUJIBHO YyKa3zaHa BCs mocienoBarenbHOCTh HMpp. IloaHoe coBmageHune ¢ BepHBIM
OTBETOM OlleHUBaeTcs | Gauiom, eciy AONYIIeHbI OMMOKU WM OTBET OTCYTCTBYeT — () 6asioB.




5 Tum) 3agaHne OTKPHITOTO THIIA C PA3BEPHYTHIM OTBETOM CUHTACTCS BEPHBIM, €CITH OTBET
COBIIAJIAET C STAJIOHHBIM MO COEP)KAHUIO U MOJIHOTE. [IpaBUIIbHBIN OTBET 3a 3a/1aHHe
OLICHUBaeTCs B 3 0ajuia, eci JIoMyIieHa OHa omKrOKa \HETOYHOCTh \ OTBET PABUIIBHBIH, HO HE
HOJIHBIHN - 1 6ast, eciu nomymieHo 6osee 1 ommOKku \ OTBET HENPaBWIBHBIH \ OTBET
orcyrcTByeT — 0 6amoB

[lepeyeHb TeM KOHTPOJBHBIX PabOT MO AMCUUIUIMHE OOYYAIOUIMXCS 3a04HON (HOpPMBI
00yd4eHus1, IpeIcTaBIeHbI B Ta0ymie 19.

Tabnuna 19 — IlepedeHb KOHTPOIBHBIX PadOT

Ne /i IlepeueHb KOHTPOJIBHBIX PabOT

He npenycmorpeno

10.4. Meroauueckue  Marepuainbl,  ONPEACIAIOIIME  HPOLEIypbl  OLIEHUBAHMS
WH/IMKATOPOB, XapaKTEPU3YIOMIUX dSTanbl (HOPMUPOBAHHS KOMIIETCHIUH, COAEp)KaTcs B
JOKAJIBHBIX HOpMaTuBHBIX akTax [YAII, pernameHTHpyHOIIUX MOPAJOK U IPOLENYpY
NPOBEICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH U MIPOMEKYTOUHON aTTeCTaluy 00y4JaroIInuXCs
I'VAIL

11. Meroaudeckue yKa3aHus Uit 00YJIArOIIUXCS TI0O OCBOCHUIO TUCITUTUIAHBI

11.1. Meroauueckue yKazaHus IS OOyYaroIIUXCS 10 OCBOCHHIO JIEKIIMOHHOTO
MaTepuana.

OcHOBHOE Ha3HA4Y€HHE JIEKIIMOHHOTO MaTepuajga — JIOTUYECKH CTPOHMHOE, CHUCTEMHOE,
rIyOoOKoe W SCHOE HU3NOKeHHEe yueOHoro marepuana. HasHaueHue COBpEMEHHOM JIEKIHMH B
paMKax JWCHUIUIAHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(POPMALHIO TIO TeME, 2 B OCBOCHHUH
byHAaMEHTaIbHBIX MpoOJeM JUCHMIUIMHBI, METOJOB HAay4YHOrOo TIIO3HAHMs, HOBEHMIINX
JOCTHKEHUI HaydyHOW MbIcau. B yuyeOHOM mporiecce JIEKIHs BBIIOJIHSAET METO/I0JIOIMYECKYIO,
OpPraHU3aIMOHHYI0 U MHpOopMaMoHHYI0 GyHKIUHU. JIeKus packpbpiBaeT MOHATHIHBIN anmapat
KOHKpETHOH oO0jacTu 3HaHUA, €€ MpoOJeMbl, JAaeT LENbHOE NPEJACTaBICHHUE O JAUCLUIUIMHE,
MOKAa3bIBa€T B3aUMOCBS3b C APYTUMU AUCIUIUIMHAMM.

[InaHupyeMble pe3yibTaThl IPU OCBOEHUU 00YYaIOUIMMUCS JIEKIIMOHHOTO MaTepuaa;

— TIOJyYeHHE COBPEMEHHBIX, LEJIOCTHBIX, B3alMMOCBSA3aHHBIX 3HAaHUH, YpPOBEHb
KOTOPBIX OINPEAEIAETCS LIEIEBOM YCTAHOBKON K Ka)KIOW KOHKPETHOU TEME;

— TIOJIyY€HHE OIbITa TBOPUECKOH pabOThl COBMECTHO € MPENoJaBaTeIeM;

— pa3BuTHEe NOPOPECCHOHATBHO-IENOBBIX  KauyecTB, JIIOOBM K TpeAMETy H
CaMOCTOSITEIbHOTO TBOPUYECKOI'O MBIIITIEHHUS.

— TOsBJIEHUE HEOOXOAMMOI0 HHTEpEca, HEOOXOAMMOTIO AJIsi CAMOCTOSITENIbHOM paOoThI;

— TIOJy4YEHHE 3HAHUH O COBPEMEHHOM YpPOBHE DAa3BUTUS HAyKM W TEXHUKU U O
MIPOTHO3€ UX Pa3BUTHSI Ha ONMkKaiine rofbl;

— HAY4YUThCS METOAMYECKH 00pabaThiBaTh MaTepuall (BBIACNSTH TIJIaBHbIE MBICIU U
MOJIOKEHUSI, TMPUXOJUTh K KOHKPETHBIM BBIBOJAM, IMOBTOPSITH HX B  Pa3IUYHBIX
bopMynupoBKax);

— TOJy4YyeHHE TOYHOIO NOHUMAaHHUS BCEX HEOOXOAUMBIX TEPMUHOB U TIOHSATHUH.

JlekMOHHBI MaTepuad MOXKET COINpPOBOXKAATHCS JIEMOHCTpAlMEd ClaliioB |
HCIIOJIb30BAaHUEM pa3aTOYHOrO0 MaTepuaia IMpH MPOBEIEHUU KOPOTKHX JHUCKYcCUMl 00
0COOEHHOCTSX MPUMEHEHHUS OTJENIBHBIX TEMATHK M0 JUCIUTUIMHE.

CrpyKTypa npeiocTaBieHus JEKIIHOHHOT0 MaTepuana:

-TekcT neKuui;

-OopMyIbI;

-Unnmrocrpanuu.

11.2. Meroauyeckue yka3zaHus Uil OOYYalONIMXCS TO Yy4YacTHUIO B CEMHUHApax (eciu
nPeodyCMOmpeHo y4eOHbIM NAAHOM NO OAHHOU OUCYUNTUHE)




He npenycmotpeHo.

TpeOGoBaHus K IPOBEICHUIO CEMUHAPOB

He npenycmotpeHo.

11.3. Metoauyueckue ykazaHUs Uisi OOYYaIOIMIUXCS O TPOXOXKICHUIO MPAKTUYECKUX
3aHATHI

[IpakTHdeckoe 3aHSATHE SBISETCS OJHOW M3 OCHOBHBIX (DOpPM OpraHm3aiuu y4eOHOTO
mpolecca, 3aKII0Yaroniasicsl B BHITOJHEHUN 00Yy4alOIMMUCS 10 PYKOBOJICTBOM IpenoaaBaTes
KOMIUIEKCa YYEeOHBIX 3aJaHUN C LEIbI0 yCBOSHUS HAYYHO-TEOPETUYECKMX OCHOB YUeOHOU
JTUCIUILIMHBL, TPUOOPETEHUSI YMEHUN U HaBBIKOB, OIBITa TBOPUECKOH 1eATEIbHOCTH.

[enpro MPaKTUYECKOTO 3aHSITHS JIsl 00YJAIOIIErocs SBISCTCS MPUBUTUE O0YUIAOIIHMCS
YMEHHM U HaBBIKOB MPAKTUYECKOM IEATEIBHOCTH 110 U3y4aeMOU JUCIUILINHE.

[Tnaaupyemblie pe3yabTaThl MPU OCBOCHUU 00yUYAIONTUMCS IPAKTHYSCKUX 3aHSATHI:

— 3aKperuieHWe, yriayOJeHHWe, pacIIMpeHHe M JeTajlu3alus 3HAHWW TMPU PEIICHUU
KOHKPETHBIX 33714,

— pa3BUTHE I[IO3HABATEIIBHBIX CIIOCOOHOCTEH, CaMOCTOSITEIBHOCTH  MBIIUICHHS,
TBOPUYECKOI aKTUBHOCTH;

— OBIIQJICHHE HOBBIMH METOJaMH U METOJUKaMU H3Y4YeHHUS KOHKPETHOH y4ueOHOI
JICITUTIIAHBI,

— BBIpAa0OTKAa CIIOCOOHOCTH JIOTMUECKOTO OCMBICIEHMSI IOJYyYEHHBIX 3HAHUW IS
BBITIOJTHEHU S 33/1aHUM;

— ofecrnieueHue palMOHAIBLHOTO COYETaHUs KOJUICKTUBHON U MHIMBUAYAIbHON (opMm
00y4eHwusI.

11.4. Metoauueckue yka3aHusl A OOydarolMXCsl 10 BBIIOJHEHHUIO J1a00paTOPHBIX
paboT (eciu npedycmompero yueoOHbiM NAaHOM NO OAHHOU OUCYUNTIUHE)

B xone BeimonHeHus 51a0OpaTOpHBIX pPAadOT oOydaromuics MAOKEH YIIIyOUTbh H
3aKpENUTh 3HAHUS, NPAKTUYECKUE HABBIKM, OBJIAJETh COBPEMEHHOM METOIMKONM M TEXHHUKOU
HKCIIEPUMEHTa B COOTBETCTBUM C KBAIM(PUKAIIMOHHON XapaKTepUCTUKOW 00ydaromerocs.
Beinonnenue 1abopaTopHbIX paboOT COCTOMT M3 SKCIIEPUMEHTATbHO-TIPAKTUYECKOM, pacyeTHo-
AQHAJIMTUYECKOMN YacTel U KOHTPOJIbHBIX MEPOIIPUATHH.

BeinonHenue 51ab0paTopHBIX PabOT 0Oy4aromMMCs SIBJISIETCS HEOTHEMJIEMOH 4YacThIO
W3YYEHUS JUCLUIUIMHBL, ONIpENesiseMoll Yy4eOHbIM IUIAaHOM, M OTHOCHUTCA K CPEICTBaM,
o0ecreynBaroIuM pelIeHue CIeIyIOIUX OCHOBHBIX 3a/1a4 00y4aroIerocs:

— TIpHOOpeTeHHe HaBBIKOB HCCIEIOBaHMs MPOIECCOB, SBICHUH M  OOBEKTOB,
M3Yy4aeMbIX B paMKax JJaHHOW JUCIUIINHBI,

— 3aKpeIuleHHe, Pa3BUTHE U JeTalu3alls TEOPETUUYECKUX 3HAHUU, TMOJYyYEHHBIX Ha
JEKLUSX;

— ToJIyueHHe HOBOM MH(OpMAIMH [0 N3y4aeMOH TUCIUIIUHE;

— TnpuoOpeTeHHe  HaBBIKOB  CAMOCTOATEIbHOW  paboThl ¢ J1a00paTOpHBIM
000pyI0BaHUEM U IPUOOPaAMHU.

3aganue u TpeOoBaHMS K IPOBEICHUIO JIAOOPATOPHBIX paboT
JlabopaTopHble 3aHATHS MPOBOIATCS IOCJE YTEHUS JIEKIHMM, JAOIIUX TEOPETUYECKHE OCHOBBI
JUIS UX BBINOJIHEHMS. [loImycKkaeTcsl BBIMOIHEHHE JIAOOPATOPHBIX 3aHATHH IO MPOUYTEHUS JEKIUHA
C Leibl0 O0JIerdyeHus U3y4YeHHs] TEOPETHUECKOro Marepuaja MpH HAIWYUU OMHCAHUK pador,
BKJTIOYAIOIUX HEOOXOJMMbIE TEOPETUUYECKUE CBEICHHS WJIM CCHUIKM Ha KOHKPETHbIE ydeOHbIE
U3JIaHus, coiepKalllie 3TH CBEICHUSI.
OcHoBaHMeM 151 TPOBeIeHUs Ta00PaTOPHBIX 3aHATHH MO TUCHUIUIMHE SIBIISIOTCS:
- nporpaMMa y4yeOHO! JUCIMIITUHBL,
- pacnucanue y4yeOHbIX 3aHATHHA.
JlaboparopHble 3aHATHA JOJDKHBI IMPOBOAUTCS B  CIEHMATU3UPOBAHHON Jaboparopuu,
COOTBETCTBYIOLIIEH CAaHUTApHO-TMTHEHWYECKHMM HOpMaM, TpeOoBaHUSM O€30macHOCTH U




TEXHUYECKOH 3cTeTuke. MaTtepuaiibHoe 00ecledeHne T0JIKHO COOTBETCTBOBATh COBPEMEHHOMY
YPOBHIO IPOBEJIEHUS HKCIIEPUMEHTA B 00JACTH PAJIMOCUCTEM M KOMILUIEKCOB YIPABJICHHS, YTO
obecnieunBaetcs kadenpoit 24.

KonmuecTBo 000pyZOBaHHBIX J1TA0OPATOPHBIX MECT JOJDKHO OBITh HEOOXOTUMBIM ISt
JOCTMDKEHUS TIOCTABJICHHBIX Lieneld o0ydeHMs M JAOCTaTOYHBIM Juld oOecneueHus 00ydaeMbIM
yCIOBUN KOM(OPTHOCTH.

Bo Bpems 1a0opaTOpHBIX 3aHATHH JOJDKHBI COOJIOAATBCA MHOPSAOK W JMCLUUIUIMHA B
COOTBETCTBUH C IPAaBUJIAMHU TIOJIB30BAHUS JAHHOU J1abopaTopueii.

[IpenonaBatens MMeEET NpPaBO OIPENENATh COAEp)KaHUE JIAOOPATOPHBIX paboOT, BBHIOMpATH
METO/Ibl U CPEICTBA MPOBEAEHUS J1a00PaTOPHBIX UCCIEAOBaHNUN, Hau0o0JIee TIOJHO OTBEYAIOLIUE
UX 0COOEHHOCTSIM M 00€CIIeUNBAIOIINE BBICOKOE Ka4eCTBO yUE€OHOT0 MpoLecca.

[IpaBa, OTBETCTBEHHOCTh M 00S3aHHOCTHU CTY/IEHTA.

1. Ha naGopaTopHOM 3aHATHM CTYAEHT MMEET MpaBO 3a/1aBaTh INPENOAABATENIO0 M (M)
7a00paHTy BOMPOCH TI0 COIEPKAHUIO U METOAMKE BBIOJHEHHS paObOTHl U TPeOOBATh OTBETA 110
cyuiectBy oOpamieHus. OTBeT mpernojaBaTeis JOKEeH 00ecreyuBaTh BBIIOJHEHHE CTYIEHTOM
paboTHl B TeYCHHE 3aHATHS B MOJHOM OOBEME M C HaJICKAIIMM Ka4eCTBOM, OTOBOPEHHBIM B
METOAMYECKUX YKa3aHHUAX 10 IPOBEJCHUIO Ja00paTOpHBIX padoT.

2. CryzneHT uMeeT NIpaBO Ha BBINOJIHEHHE J1a0OpaTOpHOM pPadOTHI MO OPUTMHAIBHON
METOMKE C COIJIacus MpPernoaaBaress M MOoJl ero HaJ30poM - MpH 0e3yCIOBHOM COOJIOJCHUU
TpeGoBaHuil 0€30IMacCHOCTH.

3. CTyneHT MMeeT MpaBO BBIIOJHUTH JIAOOPAaTOpPHYI paldoTy, MNPOIMYILEHHYIO 10
YBKUTEILHOW PUYHMHE, B YaChl, COTIIACOBAHHBIE C TPENOaBaTEIICM.

4. CryneHt o00s3aH npuOBITH Ha Ja0OpaTOpHOE 3aHSATHE BO BpPEMs, YCTaHOBJIEHHOE
pacnucaHueM, U ¢ HE0OX0IMMOH NpeaBapUTEIbLHON OATOTOBKOM.

S. K BblnoigHeHHI0 11a00OpaTOPHOM pPabOTHl JOMYCKAIOTCS CTYAEHTHI, IOJITBEpIUBILNE
TOTOBHOCTh B OOBEMe TpeOOBaHUI, COACPKAIIMXCS B METOAMYECKHX VYKa3aHHWIX K
nabopaTopHOil paboTe U (MIM) B YCTHBIX IPEABAPUTENbHBIX YKa3aHHUIX MpenoaBaTesl.

6. B xone naGopaTopHbIX 3aHATHI CTYIEHTHl BEAYT HEOOXOIMMBIE 3aIllUCH, COCTaBISIOT
NUCbMEHHBIN OTYET (MPOTOKOJ UCCIIEOBAHUI).
7. CTyzeHT HeceT OTBETCTBEHHOCTH:!

- 3a MPOITYCK JIA0OPATOPHOTO 3aHATHS 110 HEYBAKUTEIBHON MPUYNHE;

- HETIOATOTOBJICHHOCTH K JIA0OPAaTOPHOI padboTe;

- HECBOEBPEMEHHYIO C/Iayy OTYETOB O JJa0OpaTOpHOI paboTe U UX 3aIIUTY;

- MOpUYy UMYIIIECTBA U HAHECEHHE MAaTepUaILHOTO yIepoa JiabopaTopuu.

8. B mpotiecce 3amMTHI CTYACHT JOMKEH:

- MPpOACMOHCTPHUPOBATH 3HAHUCMECTOIUKHN BBITIOJTHCHU A pa60TI>I u
00opynoBaHus, UCIOJIb3yEMOT0 B paboTe;

- YMETbh UHTEPIPETUPOBATH MOJYUEHHBIE B ITPOLIECCE BBIIOJIHEHUS Pa0OTHI Pe3yIbTaThI.

Crpykrypa u hopma oTyeTa 0 1abopaTopHOM paboTe
Otuer mo nabopaTopHO paboTe COCTaBISAETCA KaKIBIM CTYAEHTOM HHIMBHIYalIbHO, JINOO
BO3MOYKEH IO COTJIACOBAHUIO C TIPETo/IaBaTesieM OO OTYET - MOATPYIION U3 2-3 CTYJAEHTOB.
[Tpu odopmiiennn ordyera no nabopaTopHOM paboTe B OTYETE JAOJDKEH ObITh O(hopMIIeH
TUTYJABHBIA JUCT, puHATOro B I'YAII 00pa3ua, 1oKHBI ObITh MpPEJICTaBICHbI B YKa3aHHOU
NI0CJIE0BATENBHOCTH CIEAYIOLINE Pa3Iebl:
ens paboTsr,
CxeMbl yCTaHOBOK;
[Topsox i METoIMKAa BBIMOJIHEHHS paOOThI;
Pe3ynbTaThl BBIOJIHEHHBIX U3MEPEHUI;
O6paboTka pe3ynbTaTOB YKCIIEPUMEHTA;
AHanu3 pe3yabTaToB U BBIBOABI 110 padoTe.

O OThE, WN -



TpeboBanus k ohopMIIEHUIO OTYETa 0 JJabopaTopHOU paboTe
['paduueckuii MaTepuan npeacTapisieTcs B BUAE Ta0nul, TpaguKoOB, CXEM H MOKET
BBITNIOJHATHCS, KaK ¥ TEKCTOBBII MaTepHall OTyeTa:

- TPaJUIIMOHHBIM CITIOCOOOM — IIAPUKOBOW PYUKOH, KapaHaIIoM;

- aBTOMATHU3HPOBAHHBIM CIOCOOOM - C TMPUMEHEHHEM TrpapUuecKux U IMeyaTarolux
ycTpoiicTB BbiBOAa DBM.

YcnoBHble 0003HAaYEHHSI JOHKHBI COOTBETCTBOBATh TPEOOBAHUSM JCHCTBYIOLIMX HOPMATHUBHBIX
JIOKYMEHTOB.

Otuer nomKeH OBITH MPEACTaBIEH K 3allldTe BO BpeMsl CIEAYIOUIEro JabopaTOpHOIO 3aHSATHUS
WIM B WHIUBUAYAJIbHBIE CPOKHM, OTOBOPEHHBIE C IIpenojaBaTesieM. 3a BpeMsl J1abopaTOPHOro
3aHATUS TPENOoAaBaTeb OLEHUBACT paboOTy CTyJEHTa MyTeM MPOBEPKU OTYETa M €ro 3alluThl
(cobecemoBanms).

B cnyuyae HeBbIlONIHEHUS W/WIM HeycHemHoW cmaun 3 u Oonee mabopaTopHbIX padoT,
00y4aromuincs, Ipu yCIEITHOM IPOXO0KACHUH POMEXYTOUYHON aTTecTally B (hopMe IK3aMeHa,
HE MOET MOJIYYUTh aTTECTAlMOHHYIO OLIEHKY BhIIIE "XOpo1o".

11.5. Meronnyeckue ykazaHus JUIsi OOydyarolUXCsl MO TPOXOXKIEHUI0 KypCOBOI'O
IPOEKTUPOBAHUS (HE MPETYCMOTPEHO)

11.6. Meroauueckue yKazaHus JUIsi OOYJaIOMIMXCS MO MPOXO0XKICHUIO CAMOCTOSITEIHLHON
paboThI

B xone BbINOMHEHUSI CaMOCTOSITEIBHOM PabOThI, 00yJarOUIUiCs BBIMOIHAET paboTy 1O
3aJJaHUI0 U TIPU METOAMYECKOM PYKOBOJACTBE IpEroaaBaressi, HO 0e3 ero HemocpeICTBEHHOTO
y4acTusl.

s oOywarommxcs 1Mo 3a04Hoil ¢opMe 00ydeHHs, caMOCTOsTelIbHas paboTa MOXKET
BKJIFOYATh B CEOsI KOHTPOJIBHYIO paldoTYy.

B mporecce BBIMOTHEHHS CaMOCTOSITENBHON paboThl, Yy oOydaromierocsi GpopmMupyercs
1enecoo0pa3Hoe IIaHUPOBaHKUE pabovyero BpeMEeHH, KOTOPOE MO3BOJISET UM pa3BUBAaTh YMEHUS
U HaBbIKM B YCBOGHHMU M CHUCTEMAaTH3allMM MPUOOpETaeMbIX 3HAHUU, OOECleYHBAEeT BBICOKHIMA
YPOBEHb YCIIEBAEMOCTH B TepHOJ OOydYeHHs, TOMOTAeT IIOJYYUTh HABBIKH TIOBBIMICHHS
npo(hecCHOHAEHOTO YPOBHSL.

MetoauyeckumMi ~ MaTepuaiaMM,  HaMpaB/SIIOIIMMHM  CAMOCTOSATENIBHYIO  paloTy
00y4aroIUX CSSIBIISIOTCS:

—  y4eOHO-METOMYECKUN MaTepHua 1o JUCIUIINHE;

— METOJIUYECKHE YKa3aHHUsS MO BBIMOJIHEHUIO KOHTPOJIBHBIX PaboT (1 00yyaromuxcs
10 3204HON (hopMe 0OyUeHHs ).

11.7. MeTtoauueckue yKazaHus [UIsI OOYYarOIIMXCS TIO MPOXOXKACHHUIO TEKYIIETro
KOHTPOJISI YCTIEBAaeMOCTH.

Texymuit KOHTPONb YCIEBAEMOCTH TMpEeAyCMaTpUBAaeT KOHTPOIb KadyecTBa 3HAHUI
00yJarOIIXCsl, OCYIIECTBIIEMOTO B TEYCHHE CEMECTpa C IIEIBI0 OICHHBAHHUS XOJa OCBOCHUS
IUCIHTIINHEL

[Ipomexyrounass  arrectamus  OOydYalOMUXCS — MpeaycMaTpUBaeT  OIICHWBAHHE
MPOMEKYTOUHBIX U OKOHYATEIBHBIX PE3yIbTaTOB 00yUeHMs MO mucHuminHe. OHa BKIIOYAeT B
cebs:

-3k3aMeH — ¢GopMa OIEHKU 3HAHUH, MOMYyYEHHBIX O0YUYaIOIIMMCS B MPOIIECCEe U3YUCHUS
BCEH TUCITUTUIMHBI WIIA €€ YaCTH, HABBIKOB CAMOCTOSITEIIEHOW pabOThI, CIOCOOHOCTH TIPUMEHSTH
UX JUISI pElIeHUs TMPaKTUYEeCKHX 3aqad. JK3aMeH, KakK MPaBHIIO, MPOBOAHUTCS B MEPHOJ
9K3aMCHAIIMOHHOW CECCHU W 3aBEepIIAcTCs aTTeCTAIMOHHON OICHKOW «OTIMIHO», «XOPOIIOY,
«YIAOBIETBOPUTEIHHOY, «HEYIOBIECTBOPUTEIHHO.

11.8. MeTtoauueckue yka3zaHUs JJisi OOy4YaIOUINXCS MO TPOXOXKICHHIO MPOMEKYTOTHON
aTTecTaluu.



[IpomexxyrouHass  arTectamus  OOYYAIOIIUXCS — MPEAyCMaTpHBAEeT  OICHHBAHHE
IIPOMEXYTOUHBIX U OKOHYATENIbHBIX PE3Yy/IbTaTOB 00y4deHMs MO aucuuiuinHe. OHa BKIIIOYAET B
ce0s.

— 9K3aMeH — (opma OILEHKM 3HAaHWH, IOJYYECHHBIX OOYYAIOIIMMCS B IpOLEcce
W3YYCHHUS BCEH TUCIUILUIMHBI MJIM €€ YaCTH, HABBIKOB CAMOCTOSATEIBHOU PabOThI, CIIOCOOHOCTH
HpI/IMeHﬂTb nux ajs peLHeHI/ISI HpaKTI/I‘-IeCKI/IX 3a1a4. 3K3aMeH, KakK HpaBI/IJIO, HpOBOI[I/ITCSI B
MEPHOJ] SK3aMCHAIIMOHHOW CECCHMHM W 3aBEpIIAeTCs aTTECTAIIMOHHOM OICHKON «OTIMYHOY,
«XOPOIIIOY», «YAOBIECTBOPUTEIHHOY, «HEYAOBIECTBOPUTEITHHOY.



Jluct BHeceHUs U3MEHEHUH B pabouyro MporpamMmy JUCIHUILIAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHusI
Kadeapsl

Ionmuce
3aB.

kadempoit




