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AHHOTaUA

HuctmruimHa «PaauosneKTpoHHBIE CHCTEMBI B MEAWLUHE W OHOJOTMH» BXOIUT B
00pa30BaTeNIbHYI0 MPOrpaMMy BbICIIEr0 OOpa30BaHUS — MPOrpaMMy CHELHMAIUTETa 10
HanpamieHuio noarotoBku/ cnenuanbHoctd  11.05.01  «PaguosnekTpoHHBIE CUCTEMBI H
KOMILICKChI» HalpaBJIeHHOCTH «Paluo31eKTpOHHBIE CHUCTEMbl Hepefadyd HHGOpMaLUuny.
Juctummaa peanu3yercs kadempoid «No24y.

JlucuuiuinHa HauesieHa Ha (GOpMHUPOBAHKE Y BBIITYCKHUKA CIEIYIOLUIMX KOMIIETEHIIUH:

[IK-5 «Crnoco0HOCTh K aHaNU3y, pacyery, MPOEKTUPOBAHHIO M KOHCTPYHPOBAHHUIO B
COOTBETCTBUM C TEXHHYECKMM 3a/laHUEM THIIOBBIX CHUCTEM, INpHOOpOB, JeTajeil u y3/10B
MEIUIUHCKUX M3ACTHA M OMOTEXHHYECKUX CHUCTEM Ha CXEMOTEXHHMYECKOM M 3JIEMEHTHOM
YPOBHSIX, B TOM YHCJI€ C UCIIOJIb30BAHUEM CUCTEM aBTOMATU3UPOBAHHOTO IIPOEKTUPOBAHUS»

ConepxaHue AUCHUILUIMHBI OXBATHIBAET KPYr BOIIPOCOB, CBSI3aHHBIX C IMOCTPOCHHEM
JMarHOCTUYECKUX U MHPOPMALMOHHBIX OMOTEXHUYECKHX CHCTEM Ha OCHOBE PaJHO03JIEKTPOHHBIX
DIIEMEHTOB W Y3JIOB OOIIETO ¥ CIEHUAIBHOTO OHMOTEXHHYECKOTO HasHaueHus. M3ydarorcs
OPUHIUI  JAEUCTBHS, CXEMbl, XapaKTEepUCTUKH YCTPOMCTB, O0OECHEUUBAIOIIUX CHSTHE
MH(POPMALMOHHBIX OMOAIEKTPUYECKHX CUTHAIOB (OMOMOTEHIIMANIOB), UX YCHJIEHHE, 00pabOTKY
U Iepefadyy B peayIbHbIX YCIOBHSIX SKCIUIyaTallUd NMPHU BO3JEHCTBUU BHYTPEHHHUX U BHELIHHMX
AIIEKTPOMArHUTHBIX TIOMEX.

[IpernonaBanue TUCHUMIUIMHBI IpeAycMaTpUBaeT cieayroume (GopMbl OpraHu3aluu
yueOHOro mpouecca: JeKUuu, jdadopaTopHble paboThl, KypcoBoil mpoekT. IIporpammoii
JUCLUIUIMHBI IPEYCMOTPEHBI CIIEAYIOLINE BHJIbI KOHTPOJISI: TEKYIIUH KOHTPOJIb YCIEBAEMOCTH,
POMEKYTOYHAs aTTecTalus B GopMe IK3aMeHa.

OO0miasi TpyA0EMKOCTh OCBOEHUS JMCLUUIUIMHBI COCTaBISeT 5 3aueTHBIX enuHul, 180
yaca.

SI3pIK 00yUEHUS 10 TUCIUIIIIMHE «PYCCKUI».



1. TlepedeHb IUIAHUPYEMBIX PE3yJIbTATOB O0YUYECHHUS MO TUCIUILIHHE
1.1. llenn npenogaBaHus AUCLUIUIMHBL SBISAETCS IIOJyYE€HHE CTYIEHTaMU HEOOXOAUMBI
3HaHU#, yMEHHI, HaBHIKOB B 00JACTH NMPUMEHEHUS, W3YYeHHs MPHUHLMIA JeHCTBUS,

KOMIIBIOTEPHOI'O MOJAEIMPOBAHUS M MPAKTUYECKOIO 0OpaIleHHs! ¢ 3JIEMEHTaMHU, y3JIaMU

U yCTPOWCTBAMM pAAMOIEKTPOHHBIX OHMOTEXHHMYECKUX cucTeM. B  pesynbraTe

CTYZIGHTOM CO3JacTcs 0a3a M IpPEeJOCTaBJIAETCS BO3MOXKHOCTb Ui JAEMOHCTPALMU U

pPa3BUTHS CBOMX HABBIKOB B 00JACTH KOMITBIOTEPHOTO MOJICTUPOBAHMS, aHAIM3a MU

KOHKPETHOTO HCIOJIb30BAaHUS JIMAarHOCTUYECKON pajMO3JIEKTPOHHOM TEXHUKH U

TEXHUKU 00paOOTKU UCXOIHBIX HHPOPMALIMOHHBIX OMOCHUTHAJIOB.

1.2. JlucuuniavHa BXOAUT B  COCTaB  4YacTH, (OpMUPYeMOH  y4acCTHUKAMHU
00pa30BaTeIbHbIX OTHOIIEHUH, 00pa30BaTENIbHON MpOrpaMMbl BBICIIETO0 00pa3oBaHus (nanee —
OIl BO).

1.3. TlepeueHb mIaHUPYEMBIX PE3yJIbTATOB O0yUEHHUS 110 AUCIUILINHE, COOTHECEHHBIX C
IUIaHUpyeMbIMH pe3yibratamu ocBoeHust OI1 BO.

B pesynbraTe u3yueHus AMCLUUILIMHBI OOYYaIOLIUICS JOJDKEH 00JajaTh CIEAyIOIUMU
KOMIIETEHIIUSIMU MM UX YacTsAMH. KoMmneTeHIMM 1 MHAMKATOPhl UX JAOCTUXKEHUS IPUBEICHBI B
Tabune 1.

Tabnuua 1 — IlepeyeHp KOMIETEHIIMHA U MHAMKATOPOB X JOCTHXKEHMSI

Kareropus (rpynmna) | Kox u naumenoBanue | Koa v HauMeHOBaHHME MHAUKATOPA JOCTHKECHUS
KOMIIETECHIUU KOMIIETECHIIUU KOMIIETEHLINU

[TK-5 CnocobHOCTH K
aHaJIN3Y, pacyery,
IIPOEKTUPOBAHUIO U
KOHCTPYHPOBAHUIO B
COOTBETCTBHH C
TEXHUYECKUM
3aJJaHUEM THUIIOBBIX
CUCTEM, ITPHUOOPOB,
JleTanei u y3JioB
[TpodeccuonanbHple | METUIIUHCKUX

[1K-5.3.1 3HaTh NpUHIMIIBI TOCTPOEHUS U
METO/Ibl PACUETOB NNPUHIUIIHAIBHBIX CXEM
OCHOBHBIX (DYHKIIHOHAJILHBIX Y3JIOB,
Ha3Ha4YCHHE, IapaMeTpPbl, XapaKTEPUCTUKH
TUIIOBBIX 3JIEMEHTOB OMOTEXHUUYECKUX CUCTEM
[IK-5.Y.1 ymMeTh BBIIONHATH NIPOEKTUPOBAHKE
JeTane 1 y3710B OMOTEXHUYECKUX CUCTEM
MEIULUHCKOTO HA3HAYEHUS B COOTBETCTBUU C
TEXHUYECKHUM 33JaHUEM C HCIIOJIb30BaHUEM
CPEICTB aBTOMATU3UPOBAHHOT'O

KOMIIETEHIIUU U3JEIud U
MIPOEKTUPOBAHMSI, a TAKXkKe pa3padbaTbIiBaTh
OuoTexHmICCKHX IIPOCKTHYIO M TEXHUUYECKYIO TOKYMEHTALUIO Ha
CUCTEM Ha p o y y

pa3pabaTbIBacMO€ U3/EIHe

IIK-5.B.1 Bnaners HaBbIKaMU POEKTUPOBAHUS
JeTaned 1 y3710B OMOTEXHUYECKUX CUCTEM
MEIULMHCKOT0 HA3HAYEHUS B COOTBETCTBUU C

CXEMOTEXHHYCCKOM U
9JICMCHTHOM YPOBHIX,
B TOM 4YHCJIC C

HCITOJIb30BAaHUEM
CHCTEM TEXHUYECKHM 33JaHUEM C HCIIOJIb30BaHUEM
CPEICTB aBTOMATU3UPOBAHHOTO
aBTOMAaTU3UPOBAHHOTO
MIPOEKTUPOBAHUS
IIPOEKTUPOBAHUS

2. Mecro nuctuIuIMHEL B cTpykType OI1

JucuumnirHa MokeT 6a3upoBaThCsl Ha 3HAHUAX, paHee MPUOOPETEHHBIX 00YYarOIIUMHCS
NIPY U3YYCHHUH CIICAYIONINX TUCIATLIIHH:

— «BpIcmas MaTemaTuka,

— «AHanoroBble 3JIEKTPOHHBIE YCTPOMCTBAY,
— «PaanonokaliMoHHbIE CUCTEMbI U KOMILIEKCHD.

3HaHus, MOJYYEHHbIE NPU M3YUYEHUH MaTepuaya JAaHHOW IUCIMIUIMHBI, MUMEIOT Kak
CaMOCTOSITENIbHOE 3HAYE€HUE, TaK U MOTYT UCIOJIb30BATHCS MPU U3YUEHUU IPYTUX JTUCLMILINH:

— «YmpaBieHue B OMOTEXHUYECKUX CUCTEMAX»,

— «YcrpoiicTBa npeodpazoBaHUs OMOTEXHUUYECKUX CUTHAIOBY.




3. OOBeM U TPYJO0EMKOCTh TUCITUTUIHHEI
JlanHbie 00 00mIEeM O0BbeMe JUCIUILIMHBI, TPYJOEMKOCTH OT/ACIBHBIX BHUJOB Y4eOHOMH
paboThI 1O TUCIUILIMHE (M paclpeieieHue 3TOH TPYAOEMKOCTH 110 CEMeCTpaMm) IpeACTaBICHbI B
Tadymue 2.

Tabmuna 2 — O6beM U TPYIOEMKOCTh TUCIUIITMHBI

TpynoemMKocTs 1o
Bun yuebHoit paboThl Bcero ceMecTpam
NelO
1 2 3

Oobwan mpyooemKocmp oucCyunIuUHbL, 5/ 180 5/ 180
3E/ (uac)
U3 Hux uacoe npakmuyecKkoil no020moeKu 17 17
AyoumopHuie 3anamus, BCETo vac. 51 51
B TOM YHCIIC:

nekiuu (JI), (dac) 34 34

npakTuueckue/cemunapckue 3anstus  (I13),

(dac)

nabopaTtopHbie paboTs (JIP), (uac) 17 17

KypcoBoi npoekt (pabota) (KII, KP), (gac)

9K3aMeH, (4Jac) 36 36
Camocmoamenvnan paboma, Bcero (4ac) 93 93
Buo npomesxcymounoit ammecmayuu:. 3a4er,
mubd. 3auger, sk3amen (3auer, dudd. 3au, OK3. OK3.
JK3.**)

4. CoaepskaHue TUCHUTUTHHBI
4.1. Pacnpezenenue TpyI0€MKOCTH TUCHUTUIMHEI 110 pa3eiaM 1 BUAaM 3aHATHMN.
Pa3nensl, TeMbl AUCHUIIIIMHBI U UX TPYAOEMKOCTh MPUBEIEHBI B TabmuIe 3.

Tabmuna 3 — Pa3aensl, TeMbl AUCHUIIIINHBL, UX TPYAOEMKOCTh

Paznensl, TeMbl TUCTIUITITNHBL 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 30
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 30
Tema 2.2. CUCTEMOTEXHNYECKOE POEKTUPOBAHHE
Tewma 2.3. CxeMOTeXHUYECKOE MMPOSKTHPOBAHNE
Tema 2.4. Korctpykropckoe npoektupoBanne POC B
MEIUIMHE U OMOIOTHU




Paznen 3. [IpuMeHeHNE HCKYCCTBEHHOT'O HHTEIIEKTA B
POC.
8 5 33
Tewma 3.1 MeToapl MaIMHHOTO 00yUYEHUSI.
Tewma 3.2 I'mybokoe 00y4YeHHEe B paliOCHCTEMAX
HUroro B cemectpe: 34 17 93

[IpakTuyeckas MOArOTOBKA 3aKIIOYAeTCS B  HEMOCPEJICTBEHHOM  BBINOJIHEHUH
OoOy4JalolMMUCS  OMNpEeNeJeHHbIX  TPYAOBBIX  (YHKIMH,  CBSI3aHHBIX ¢  Oya;yulei
npodeCCHOHATIBHOMN 1 TETbHOCTBIO.

4.2. CopnepskaHue pa3/ieioB U TEM JICKIIMOHHBIX 3aHITHH.
Copep:xanue pa3elioB M TeM JICKIIMOHHBIX 3aHITHIA MIPUBEICHO B Ta0NHIIE 4.

Tabmuna 4 — ConeprkaHue pa3esioB U TEM JICKIIMOHHOTO ITUKJIA

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. Tlpaktuyeckue (CeMUHAPCKUE) 3aHITHS

Tembl MpakTUUECKUX 3aHATHI U UX TPYJOEMKOCTb IIPUBEACHBI B TAOIHIIE 5.

Tabmuua 5 — [IpakTuyeckue 3aHATHS U UX TPYJOEMKOCTb

N3 Hux No
Ne | Tembl npaktrnueckux | DOpMbI NPaKTUUYECKUX | TPYyIOEMKOCTh, |IPAKTUUYECKOU |pa3jieiia
/1 3aHSATUN 3aHATUN (gac) MMOATOTOBKH, | THUCITHII
(dac) JIUHBI
VY4eOHBIM MJITAHOM HE IPEAYCMOTPEHO
| |
Bcero
4.4, JlabopaTopHbIEC 3aHATHS
Tewmbl TabopaTOPHBIX 3aHATHH U UX TPYIOSMKOCTh PUBEACHBI B Ta0HIIC .
Tabnuna 6 — JlaboparopHble 3aHATHS U UX TPYJOEMKOCTh
N3 Hux Ne
Ne HaumenoBanue 1a6opaTopHBIX padot TpynoeMKoCTb, | MPaKTUYECKOH | pasnena
n/n (gac) IOATOTOBKH, | JIHACLIMII-
(dac) JINHBI
Cemectp 10
1 | UccnenoBanue TUHAMAYECKUX 5 2 1
XapaKTePUCTHK 3BCHBEB PAJIHOICKTPOHHBIX
CHCTEM
2 | MopemupoBanue KUX-punptpa B 5 2 2
nporpamMmMme Matiab
3 | MozaenupoBaHue 3aJjaui HEYETKOM JIOTUKU B 7 2 3
nporpamMMme Matab
Bceero 17

4.5. KypcoBoe npoeKkTupoBaHue/ BBIIOIHEHUE KYPCOBOU PabOTHI

VY4eOHBIM MJIaHOM HE IPETYyCMOTPEHO

4.6. CamocrodTenbHas paboTa 00yJaroUxcs
Bunel camoctosiTenbHON paboThI U €€ TPYAOEMKOCTh IPUBEIEHBI B TabIuLE 7.

Tabnuua 7 — Bugsl caMocTosTeNbHONW pabOTHI U €€ TPYI0OEMKOCTb
Bun camocTositenbHOM paboThI BSIZI;O’ Cemectp 10, yac
1 2 3
N3yueHne TeOpeTHIecKoro Marepuasia
60 60
quciumingel (TO)
Kypcosoe npoektuposanue (KII, KP)
PacuetHo-rpadguueckue 3ananus (PI'3)
Brimonnenue pedepara (P)
[ToaroToBka K TEKyLieMy KOHTPOJIIO 33 33
ycneBaemoctH (TKY)
Jomamnee 3aganue (/13)
Kontposbabie paboTsl 3a0unnkoB (KP3)




[ToaroroBka Kk IpOMEKYTOUYHOU
arrectanuu (I1A)

Bcero: 93 93

5. IlepeuyeHnb y4eOHO-METOAMYECKOTO OOECTICUCHUS
JUISL CAMOCTOSTEIILHON PabOThI 00YUAIONMIUXCS TTO TUCIUIUIMHE (MOIYITIO)

Y4eOHO-METOIMUECKE MaTepHalbl ISl CAMOCTOSITEIIBHONH paboThl OOYYArOMIMXCSl YKa3aHbI B
ma. 7-11.

6. IlepeueHb MeyaTHBIX U AIEKTPOHHBIX YUEOHBIX U3TAHUI
[lepedyeHpb neUaTHBIX U SJEKTPOHHBIX Y4eOHBIX M3/IaHUH MpHUBEIEH B TadIuUIe 8.
Tabnuna 8— [lepedeHb MeYaTHBIX U JIEKTPOHHBIX YUEOHBIX M3JaHUIM

[udp/ Kom14ecTBo 9K3eMILIIpOB B
URL a P cc bubnuorpaduueckas ccplika OUOIHOTEKE
P (KpoMe 3JIeKTPOHHBIX SK3EMILISPOB)

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. TlepedyeHb HIEKTPOHHBIX 00PA30BATEIBHBIX PECYPCOB
UH(OPMAIIMOHHO-TEIIEKOMMYHUKAITMOHHOM ceTu «IHTepHeT»
[Tepeuenn AIIEKTPOHHBIX o0pa3oBaTeNbHbIX pecypcoB nH(pOpPMaAITMOHHO-
TEJICeKOMMYHUKAIIMOHHONW ceTu «MHTepHeT», HEOOXOIMMBIX JJIi OCBOCHHS TUCIUILIAHBI
npuBeieH B Tabmuie 9.

Tabmuma 9 - IlepedyeHbp DJIEKTPOHHBIX O0pa30BaTENbHBIX PECYPCOB HH(POPMAIIMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTh «HTepHeT»
URL anpec HaumenoBanue

8. Ilepeuens nHDOPMAITMOHHBIX TEXHOJIOTHUN
8.1. [lepeuenp mporpaMMHOTO OOECIEUCHHsI, HCIONIB3YeMOTO TPH OCYIIECTBICHUH
00pa3oBaTeNLHOTO MpoIlecca M0 AUCIUTLIHHE.
[Tepeuens UCTIOIB3yeMOT0 MIPOTPAMMHOTO OOeCcTiedeHus pencTaieH B Tadmmuie 10.




Tabmuua 10— Ilepedens nporpaMMHOro o0ecreyeHHs

Ne ni/m HaumenoBanue
1 [Iporpamma cxemorexuuueckoro moaenupoBanuss MUKPO-KAIIL, Bepcus 10
2 10 MATIJIAB 2022
8.2. Ilepeuenn MH(OPMALIMOHHO-CIIPABOYHBIX CUCTEM,HCII0JIb3yEeMbIX npu

OCYIIECTBIIEHUU 00pa30BaTEIHLHOTO MPOIIecca MO AUCIUILTUHE
[lepeyeHb UCHOAB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IIPEJICTABICH B
tabnuie 11.

Tabmuna 11— [lepeuens nHGOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne i/t Haumenosanue

He npenycmotpeno

9. MarepuanbpHO-TeXHHYECKast 6a3a
CocrtaB  MaTepUAIbHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOW Ui  OCYIIECTBIICHUS
00pa30BaTeILHOTO MpoIiecca MO TUCIUIUTHHE, IPEICTaBICH B Tabmuiel 2.

Ta6mmma 12 — CoctaB MaTepUaibHO-TEXHHUECKOM 0a3bl

Ne HanmeHnoBaHue coCTaBHOM YacTu Howmep aynutopun
n/n MaTepHATbHO-TEXHUYECKOU Oa3bl (mpu HEOOXOAUMOCTH)

MynbTumMeauitHas JEKIUOHHAS ay IUTOPUS

KommnsrorepHslii kinace

10. OueHo4HBIE CpeICTBA ISl POBEICHUS TPOMEKYTOUHOU aTTECTAIINH
10.1. CoctaB OIIEHOYHBIX CPEACTBAJISI TPOBEIACHHS TMPOMEKYTOUHONW AaTTeCTalluu
00yJaromuXxcs 1Mo JUCIUTUINHE MPUBEACH B Tadymie 13.
Tabnuna 13 — CocTaB OIEHOYHBIX CPEJCTB JAJS MPOBEACHUS IPOMEKYTOUHOMN aTTeCTalluu

Bun npomexyTodHOlM arTecTanuu ITepedeHb OIIEHOYHBIX CPEJICTB
DK3aMeH Cnucok BONpoOCOB K 3K3aMEHY;
DK3aMeHAIMOHHbIC OUJICTHI;
3amaun;
TecTnl.

10.2. B kadecTBe KpUTEpUEB OICHKH YpOBHS C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMHCs MPUMEHseTCsl 5-0ajuibHas MIKajla OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETeHIINH, KOTopas nmpuBeaeHa B Tabnuie 14. B Teyenune cemectpa MOXKET MCIOJIB30BATHCS
100-0annpHast ~ mKajma ~ MOXYJBHO-PEUTHMHTOBOM  CHUCTEMbl ~ YHUBEpPCUTETa,  IpaBHIa
HCIIOJIb30BAaHUsI KOTOPOM, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Tabmuna 14 —Kpurtepuu onieHKH ypoBHS c()OPMHUPOBAHHOCTH KOMITETEHIIUIN

Or1eHKa KOMITETEHITUH

XapakTeprcTUKa c(hOPMUPOBAHHBIX KOMIIETEHIUIA
5-0aiubHas mKana P P (op

— 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




OI1reHKa KOMIIETEHITN

5-0ayuipHad IIKaIa

XapaxrepucTrka chopMUPOBAHHBIX KOMIIETEHIUI

— 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. TunoBbie KOHTPOJIbHBIC 33aHUS WIIK MHBIE MaTePUAIIBI.
Bormpocs! (3agaun) nmst sKk3ameHa mpeicTaBlieHbl B Taonumie 15.

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

Ne o/t [Tepeuens BOIPOCOB (3a1a4) 17151 SK3aMeHa Koz
MHIMKaTOpa

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

2 Hazosute npusHaku, npucyiue ciioxxHou cucreme B Meaunune | I11K-5.3.1

3 JlaiiTe XapaKTepUCTUKY Ka)KJOMY U3 JEBSATH ITAIlOB [IK-5.V.1
HCTOPUYECKOTO pa3BUTHsI KOHCTpYKIMii POC B Menuimue n
Ouosoruu

4 HazoBute 1 oxapakrepusyiiTe OCHOBHbIE 00JIaCTH [IK-5.V.1
ucnonszoBanus POC B MeauiHe u GMOJI0Tum

5 OOBbscHUTE CBSI3b PAJAMOAIEKTPOHUKH C JPYTUMHU 00JIaCTSIMU [IK-5.V.1
HAYKW ¥ TEXHUKH

6 [IpuBenuTe npuMepsl HEPAPXUYECKON CTPYKTYPBI [IK-5.V.1
TEXHUYECKUX 00BEKTOB, UX
BHYTPEHHHUX, BHEIITHHUX W BBIXO/IHBIX ITApaMETPOB

7 [Toyemy npoekTHpoBaHUE OOBIYHO UMEET UTEPATMOHHBINA I1K-5.B.1
xapaxrep?




8 Ha3oBute 0CHOBHBIE CTaAMK IPOCKTUPOBAHMS TEXHUUECKUX [IK-5.B.1
PO cucrem. Uem 00ycCiIOBIIEHO MPOTOTUITUPOBAHKE.

9 JlaliTe XapakTepUCTUKY ATAIIOB KU3HEHHOTO IIUKJIA [K-2.3.1
MIPOMBIIUIEHHON MPOAYKIUU B MEAULIMHE U OHOIOTUN

10 Ocob6ennoctu koHCTpyKImu POC B MeauimHe v OUOJIOTUN [K-2.3.1

11 DJIEKTPOMAarHuTHasi COBMECTUMOCTh PaAUOCPECTB I1K-2.3.1

12 [IpocTpaHCTBEHHBINM XapaKTep pa3MEIICHUS COBPEMEHHBIX 1IK-5.B.1
POC na obcnyxuBaeMbix 00bekTax. OCOOCHHOCTH
KOHCTPYHUPOBaHUS

13 TakTuko-TexHuveckue xapakrepuctuku POC paznuanoro 1IK-5.B.1
Haznauenust 1y1st MeAUIIMHE W OMOJIOTUN

14 S dexruBnocts POC. ITokazarenu 3¢ heKTUBHOCTH [IK-5.3.1

15 Kommnekcuposanue POC 1K-5.3.1

16 [Ipob6nema crnoxxHoctu POC 1 HagexHOCTh [K-5.3.1

17 VYupomenue cxem POC. Co3znanne MmareMaTH4eCKUX MOEIEH IIK-5.3.1

18 Kpurepun ontumuzanuu POC [1K-5.3.1

19 OcoGennoctu nudpoBoro npuHuUmna nocrpoenust POC [K-5.3.1

20 [IprurHBI UHTEHCUBHOIO PA3BUTHS aBTOMATU3UPOBAHHOTO 1K-5.3.1
MPOEKTUPOBAHUS B PATHODTICKTPOHHKE

21 Caeprounble HelipoHHBIE ceTu. [ mybokoe o0yueHue [1IK-3.3.1

22 Hudpossie KUX u BUX ¢unbTpbl I1IK-5.B.1

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

Bompocer st mpoBeneHUs TPOMEXKYTOYHOW aTTECTAllMM B BHJE TECTUPOBAHHUS
npeJcTaBiIeHbl B Ta0nuie 18.

Tabnuua 18 — IIpumepHbIii epeueHb BOIIPOCOB JJIsl TECTOB

y Koz
Ne n/mt IIpuMepHBIii IEpeYeHb BOIIPOCOB ISl TECTOB
MHAMKATOpa

1 Bompoc: Xapakrepuctuky 1upoBbIX CUTHAIOB [IK-5.3.1

OtBeTsI:

- HEeMIpephIBHAS 110JIOCA YACTOT;

-HaJIM4yue JenbTa-(QpyHKIuY;

-uenmuHeitnas OUX;

- TUCKpETHU3aLus [0 BPEMEHU
2 Bompoc: [TpuBennute 000CHOBaHUE LIEIIOCTHOCTH U ONTUMAIbHOM [IK-5.¥.1

¢ynkunonuposanuu bTC.
3 3alaHue 3aKpPBITOTO TUIIA HA YCTAHOBJIEHHUE COOTBETCTBUS (MHCTPYKIINS:

Bompoc : ITocMoTpuTe Tabnuiy u ycranosute coorserctsue. K kaxaon | [1K-5.B.1

MO3UIINH, TAHHOM B JIEBOM CTOJIOIIE, TOAOEPUTE COOTBETCTBYIOINIYIO
MO3UIUIO B TIPAaBOM CTOJIO1IE)




CarMonganeHad —s
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4 3anaHue 3aKpBHITOTO TUITA HA YCTAHOBIICHHUE MTOCIICI0BATCILHOCTH IIK-5.3.1

(uHCcTpyKUMs: [IpounTaiiTe TEKCT U YCTAaHOBUTE MOCIE10BATEIILHOCTD.
Bonpoc: 3anummTe coOTBETCTBYIOIIYIO MTOCIIE0BATEILHOCTD OYKB
CJIeBa HAIPaBo);

Tekcr.

OnuH U3 pacpOCTPaHEHHBIX MOJX0A0B K 00YUEHHIO 3aKIH0YAETCs B
nocineaoBarenbHOM npeabsaBieHnr HC BeKToOpoB HAOIIOACHUI 1
MOCIIEAYIOMIEH KOPPEKTUPOBKH BECOBBIX KOA((DUIIUESHTOB TaK, YTOOBI
BBIXO/IHOE 3HAYEHUE COBIMA/IAJI0 C TPEOYEMBIM.

3ananue:

3aMMILIUTE COOTBETCTBYIOLIYIO ITOCIEN0BATEIBHOCTD aJITOPUTMa
obpatHoro pacnpocTtpaneHus omuodku B HC.

5 3aaHye OTKPBITOrO TUIMA ¢ pa3BepHYThIM o0TBeTOM (IIpounTaiite TekcT U
3aMUIINTE PAa3BEPHYTHINM 000CHOBAHHBIN 0TBET npuMeHuTtenbHo K BTC). HK-5.Y.1
Bomnpoc:

[Tpocreitmas HC — nepcenTtpoH, npeacTasisieT cOO0M yIpoIeHHOe
oTpakeHHe paboThl OMOJIOrMYECKON CETH, COCTOSILEH U3 HEHPOHOB,
COETMHEHHBIX MEXy co00# IeHapruIaMi U aKCOHAMHU.

Cucrema OLICHHBAHUA TECTOBBIX SaﬂaHHﬁZ

1 tun) 3anaHue KOMOMHHPOBAHHOTO THUIIA C BBIOOPOM OJHOTO BEPHOTO OTBETa M3 UETBIPEX
MIPEIOKEHHBIX 1 00OCHOBAaHUEM BBIOOpA CUMTAETCS BEPHBIM, €CIIM MPABUIBLHO yKa3aHa Iudpa
U TIpUBEJEHbl KOHKPETHBIE apryMEeHTHl, HCIHOJb3yeMble Ipu BbIOOpe oTBeTa. IlonHoe
COBITaAICHUEC C BEPHBIM OTBETOM OLICHHUBACTCA 1 6aJ'IJ'IOM, HCBGpHBIfI OTBCT HUJINU €0 OTCYTCTBHUEC —
0 6amnos.

2 Ttun) 3agaHue KOMOMHMPOBAHHOIO THMAa C BHIOOPOM HECKOJIBKHUX BapUaHTOB OTBETa W3
IPEUIOKEHHBIX U pa3BEPHYTHIM OOOCHOBaHMEM BBIOOpA CUMTAETCS BEPHBIM, €CIHM MPABUIBHO
yKa3zaHbl UGPHI U MPUBEACHBI KOHKPETHBIE apTyMEHThI, HCIIOJIb3yeMbIe IIPU BHIOOPE OTBETOB.
[TonHOE coBmajieHne ¢ BEPHBIM OTBETOM OlleHUBaeTcs 1 6amioM, eciy JOMyIeHbl OIIUOKH HITH
oTBeT oTcyTcTBYeT — () OaoB.

3 Tumn) 3amaHue 3aKpHITOTO THUIA HAa YCTAHOBJIEHHWE COOTBETCTBUS CUMTAETCS BEPHBIM, €CIU
YCTaHOBJIEHBl BCE COOTBETCTBUS (MO3ULMU W3 OJHOTO CTOJONA BEPHO COMOCTaBJIEHBI C
NO3ULMAMH Apyroro ctojbua). [lonHoe coBmaaeHne ¢ BEpHBIM OTBETOM oOlleHuBaeTcs 1 6amiom,
HEBEPHBIN OTBET WK €ro OTCyTcTBHE —0 OaII0B

4 TI/IH) 3a,Z[aHI/Ie 3aKPBITOrO TUIIA HAa YCTAHOBJICHHC TOCJICAOBATCIIBHOCTU CUHHUTACTCA BCPHBIM,
CCJIM NpPAaBUJIIBHO YKa3daHa BCA IMOCICOOBATCIIBHOCTDH I_[I/I(bp ITonmaoe COBIIAACHHUEC C BCPHBIM
OTBETOM OlleHHBaeTcs 1 GayyioM, eciiy JOMyIIeHbl OMIMOKH WM OTBET OTCYTCTBYeT — () 6asios.




5 tun) 3agaHue OTKPHITOTO TUIIA C PA3BEPHYTHIM OTBETOM CUHTAETCS BEPHBIM, €CIIU OTBET
COBIMAJIaeT C STAJIOHHBIM IO COJAEPKaHUIO U MoyHOTE. [IpaBUIIbHBII OTBET 3a 3a7aHKe
olLieHHBaeTCs B 3 Oajlia, eciy JAOMyIleHa 0JJHa OUIMOKa \HETOYHOCTh \ OTBET NMPABUIBHBIN, HO HE
HOJIHBIH - 1 Gait, eciu pomyieHo 6osee 1 ommOKy \ OTBET HENPaBUIIBHBIHN \ OTBET
orcyTcTByeT — () GammoB

[lepeueHb TeM KOHTPOJBHBIX PabOT MO NUCHUIUIMHE OOYYaroIIUXCs 3a09HON (hOPMBI
o0OydeHus1, IpeCTaBIeHbI B Ta0mie 19.

Ta6smma 19 — [lepeyeHb KOHTPOJIBHBIX PadbOT

No i/t [TepeyeHb KOHTPOJIBHBIX PAOOT

He npenycmorpeno

10.4. MeTtoauveckre  MaTepUaNbl,  ONPEACISIONIUE  TPOLEAYPHl  OICHUBAHUS
WHAUKATOPOB, XapaKTEpU3YIOLUX dTanbl (OPMUPOBAHHUS KOMIIETCHLUN, COJIEpKATCsi B
JOKaJbHBIX HOpPMATUBHBIX akTax [ YAIl, perinaMeHTUpPYIOIIUX TOPAIOK U MPOUEAYPY
MPOBEJICHUS TEKYIIEr0 KOHTPOJIS yCIIEBAEMOCTH U MPOMEKYTOUHOM aTTeCTalli O0yJaroluxcs
I'VAIL

11. Mertoauueckue yKazaHus Uit 00YJarOIIUXCsl IO OCBOCHUIO TUCIUTLINHBI

11.1. Metoauueckre yka3zaHus [ OOYYAIOIIMUXCS 10 OCBOCHHMIO JICKIIMOHHOTO
MaTepuaia.

OcHOBHOE Ha3HAYEHHE JIEKIIMOHHOTO MaTepuajga — JIOTUYECKH CTPOHHOE, CHCTEMHOE,
ryOOKoe U sCHOE M3JI0)KeHue yueOHoro marepuana. Ha3HaueHue COBpEMEHHOM JIEKIMM B
paMKax TUCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(OPMAIMIO 1O TeME, a B OCBOCHUU
(GyHIaMEHTAIBHBIX MPOOJeM JUCIHHMIUIMHBI, METOJOB HAYYHOTO IIO3HAHWS, HOBEHIIIHX
JTOCTHIKEHUI HaydyHOUW MBICTH. B yueOHOM mporiecce JIEKIHs BBIOTHSET METOI0JIOTHUYECKYIO,
OpPTaHHU3AIMOHHYIO U WHPOPMAITMOHHYI0 (QYHKIUU. JIEKIus pacKphiBaeT MOHATHHHBIN ammapat
KOHKpETHOW oO0jacTu 3HaHUA, €€ MpoOJeMBbl, JaeT IEeNbHOE MPEJCTaBICHUE O AUCHUIUINHE,
MOKA3bIBACT B3aUMOCBS3b C JIPYTUMU JTUCIIATLTTHAMH.

[InaHupyeMble pe3ylbTaThl MPU OCBOSHUHU 00YUYAIOIIMMUCS JISKIIMOHHOTO MaTepuana;

— TIONyYeHWE COBPEMEHHBIX, IIEJIOCTHBIX, B3aMMOCBS3aHHBIX 3HAHUH, YpPOBEHB
KOTOPBIX OINPEAEIISIETCS LEJIEBOW YCTAHOBKOM K Ka)KJ1I0M KOHKPETHOU TEME;

— TIONMy4YeHHE OMBITa TBOPUYECKOM pabOThI COBMECTHO C MPEIOIaBaTeleM;

— pa3BuTHE MNpOodecCHOHANBHO-IETOBBIX  KAauecTB, JIOOBU K  TpeaMeTy U
CaMOCTOSITENIbHOTO TBOPUYECKOT'O MBIIITICHHUS.

— TOsBJIEHUE HEOOXOAMMOI0 HHTEpEca, HEOOXOAMMOTIO AJIsi CAMOCTOSITENIbHOM paOoThI;

— TIONy4YeHWE 3HAHUW O COBPEMEHHOM YypPOBHE pAa3BUTUS HAYKH U TEXHUKH U O
MPOTHO3€ UX Pa3BUTHS HA ONMKAMIIINE TOIbL;

— HAYYUTHCS METOIMYECKH 00padaThiBaTh MaTepwall (BBIACIATH TJIaBHBIC MBICTH U
MOJIOKECHUS, TPUXOJUTh K KOHKPETHBIM BBIBOJIAM, TIOBTOPSATh WX B  Pa3IMUHBIX
bopmynupoBKax);

—  TIOJyYeHHWE TOYHOTO TOHUMAHUS BCEX HEOOXOMMBIX TEPMHHOB U TIOHSATHH.

JIeKUMOHHBIA MaTepuall MOXKET COMNPOBOXKIATHCA JAEMOHCTpPAlMEel CIAiiIoB U
UCIIONIb30BAaHUEM pa3aTOYHOTO MaTepuaja TMpH MPOBEIECHUU KOPOTKHX JUCKYCCHUH 00
OCOOCHHOCTSIX MMPUMEHEHHSI OT/ICITBLHBIX TEMATHK 110 TUCITUTUIHHE.

CTpyKTypa npeaocTaBiIeHHs JEKIIMOHHOTO MaTepuana:

-TeKkcT neKuui;

-dopmyisl;

-Unmoctpanum.

11.2. Meroauueckue ykasaHus JUIsl OOydaroIIuXcs IO y4YacTHIO B CeMHHApax (eciu
npeoyCMOmMpPeHo Y4eOHbIM NAAHOM NO OAHHOU OUCYUNIUHE)




He npengycMotpeHo.

TpebGoBanusl K IPOBEACHUIO CEMUHAPOB

He npenycmotpeHo.

11.3. Meroauueckue yka3aHus s OOydaroIUXCs MO MPOXOXKICHUIO MPAaKTHYECKUX
3aHATHI

IIpakTHyeckoe 3aHATUE SBISETCA OAHOM M3 OCHOBHBIX (DOpPM OpraHu3alMu y4eOHOro
npoliecca, 3aKII0YaonIascs B BBITOJTHEHUN 00YJalOUIMMHUCS T0JI PYKOBOJICTBOM ITPETIO1aBaTelis
KOMILIEKCa YYEOHBIX 3aJaHUH C LENbI0 YCBOEHHsS HAyYHO-TEOPETUYECKUX OCHOB Yy4eOHOMH
JUCHUTUTMHBL, TPUOOPETEHHsI YMEHUN M HaBBIKOB, OIBITA TBOPYECKON AEATEIBHOCTH.

Iesbro NPakTUYECKOIo 3aHATUSA JUIsl 00y4aroIIerocs sBIsAeTCsl NPUBUTHE OOyUYaIOLIIMMCS
YMEHUI U HAaBBIKOB IIPAKTHUYECKOU EATEIbHOCTH 110 U3y4aeMOM NUCLIUIUIMHE.

[Tnanupyemble pe3yabTaThl TP OCBOEHUH 00y4YarOIIMMCs IPAKTUYECKUX 3aHATUI:

— 3aKpeIuvieHue, YriayOJieHHe, pacIIUpeHHe M JeTalu3alis 3HAHWHA IpH pEIIeHUH
KOHKPETHBIX 3a/1a4;

— pa3BUTHE IIO3HABATEJbHBIX CIOCOOHOCTEH, CaMOCTOSITEIbHOCTH  MBILUICHUS,
TBOPYECKOI aKTUBHOCTH;

— OBJAJCHME HOBBIMM METOJAaMH M METOJUKAMH M3y4EeHUs KOHKPETHOW yueOHOM
JUCLUIINHBL,

— BBIpAa0OTKAa CIIOCOOHOCTH JIOTMUECKOTO OCMBICIEHMSI IOJYyYEHHBIX 3HAHUW IS
BBITIOJTHEHMS 3aJJaHHI;

— obecrnedyeHne palMOHAIBHOIO COYETaHMs KOJIJIEKTMBHOM M MHIMBUAYaJIbHOW (opMm
o0OyueHusl.

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

B xozme BbIMONHEHMsS J1a0OpaTOpHBIX paboT oOyyaromuics JOJKEeH YriyOuTh H
3aKpenuTh 3HAHUS, NMPAKTUYECKUE HABBIKH, OBIIAJIETh COBPEMEHHOW METOIUKOW M TEXHUKOU
HKCIEPUMEHTAa B COOTBETCTBUM C KBAJU(HUKAIMOHHON XapaKTEepPUCTHKONW OO0YyJaromerocs.
Boinonnenue nabopaTopHbIX pabOT COCTOMT U3 AKCHEPUMEHTAIbHO-IIPAKTUYECKOH, pacueTHO-
AHAJTUTUYECKON YacTe U KOHTPOJIbHBIX MEPOTIPUATHH.

BoinonHenue nabopaTOpHbIX pabOT 00ydaroIMMCS SBJISETCS HEOTHEMJIEMOM YacThIO
U3y4eHHs] JUCLMIUIMHBI, OIpenenseMoil ydyeOHbIM IUITAaHOM, U OTHOCHUTCS K CpEICTBaM,
00€CTIeYMBAIOIINM PEIICHUE CIIeTYIOIUX OCHOBHBIX 33/1a4 00yJaromerocs:

— TIpHOOpeTeHHe HaBBIKOB HCCIEIOBaHMs MPOIECCOB, SBICHUH M  OOBEKTOB,
M3Yy4aeMbIX B paMKax JaHHOW TUCIUILINHBI,

— 3aKpeIUIeHHE, Pa3BUTHE W JIETATM3aIlUs TEOPETHUYECKMX 3HAHWH, TOJTYYEHHBIX Ha
JEKITHSIX;

— ToJIyueHHe HOBOM MH(OpMAIMH [0 N3y4aeMOH TUCIUIIUHE;

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

3amanne u TpeOoBaHus K MPOBEACHHUIO 1a00pATOPHBIX paboT
JlabopaTopHble 3aHATHS MPOBOISATCS MOCIE YTCHUS JEKIUH, JAOIIMX TEOPETUYECKHUE OCHOBBI
JJIs1 X BBITIOJTHCHUA. HOHyCKaeTCﬂ BBITIOJIHCHUC na6opaT0pH51X SaHﬂTI/Iﬁ o0 HpO"ITeHI/IH HGKHI/Iﬁ
C LB OONIerYeHus M3Y4YeHHs] TEOPETHYECKOro Marepualia MpH HAIMYUU OMHCAHUK pador,
BKJIHOYAOIIINX HeO6XO)II/IMI)Ie TeOpeTI/I'-IeCKI/Ie CBCICHUSA WJIUM CCBIJIKHU Ha KOHerTHBIe y'-Ie6HBIC
U3JIaHUs, COACPKAIINE ITH CBEICHUSI.
OCHOBaHI/IeM JJIA HpOBe)IeHI/Iﬂ .]'Ia60paT0pHI)IX 33H$ITI/II>1 110 IUCOUIIJIINHE SABJIAFOTCA:
- nporpamMma y4yeOHOM JUCHUTUINHBL
- pacriucaHue y4eOHBIX 3aHATHH.
JlaGopaTopHble 3aHATHA JIOJDKHBI TPOBOJUTCS B  CIEHUAIM3UPOBAHHOW JabopaTopuH,
COOTBETCTBYIOIIEH CAHUTAPHO-THTUCHHUYECCKHMM HOpPMaM, TpeOOBaHUSAM OC30MacHOCTH U




TEXHUYECKOH 3cTeTHke. MarepuaibHoe obecrieueHre JOKHO COOTBETCTBOBATh COBPEMEHHOMY
YPOBHIO MPOBEACHUS IKCIEPHUMEHTa B 00JaCTH PaAUOCUCTEM U KOMILJIEKCOB YIPABICHUS, YTO
oOecrieunBaetcs Kadpeapoii 24.

KonunuectBo 000pyZOBaHHBIX J1IA0OPATOPHBIX MECT JOJDKHO OBITh HEOOXOJUMBIM ISt
JOCTIDKEHUS TIOCTABJICHHBIX Lieeld O0y4eHHMs W JAOCTAaTOYHBIM JuId obecreueHus: 00ydaeMbIM
yCIIoBUM KOMGBOPTHOCTH.

Bo Bpems na®opaTOpHBIX 3aHATUH JOJDKHBI COONIIOJATHCA TOPSAJOK M JTUCHUIUIMHA B
COOTBETCTBUU C MPaBUJIAMH I0JIb30BAHUS TaHHOU 1abopaTopueit.

[IpenoaBaTens MMEET NPaBO ONPEICIATh COAEp)KaHUE JIAOOPATOPHBIX paboOT, BBHIOMPATH
METOJIbl U CPECTBA MPOBEACHUS J1a00paTOPHBIX MCCIEAOBaHUN, Harboiee TIOJTHO OTBEYaIOIUe
UX 0COOCHHOCTSIM M 00€CIIeUYHBAIOIINE BBICOKOE Ka4eCTBO YyUeOHOTO Mpolecca.

[IpaBa, OTBETCTBEHHOCTh M O0S13aHHOCTH CTYJICHTA.

1. Ha naGopaTtopHOM 3aHSTHHM CTYIEHT MMEET MpaBO 33a/1aBaTh IPEIOAABATENIO0 U (HIIH)
71ab0paHTy BOMPOCHI MO COACPKAHUIO U METOJMKE BHIMOTHEHHS paboThl U TpeOOBAaTh OTBETA MO
cymecTBy oOpamenus. OTBeT mpernojgaBareisi JOHKSH 00eCIeunBaTh BBHIMIOJTHCHHE CTYACHTOM
paboThl B TEYCHHE 3aHATUS B MOJHOM O0bEME M C HAJUJICKAIMM KauyeCTBOM, OTOBOPEHHBIM B
METOJMYECKUX YKAa3aHUAX IO MPOBEICHUIO JTJA0OPATOPHBIX padoT.

2. CTyneHT WMeeT NpaBO Ha BBHINOJIHEHHE Ja0OpaTOpHOW pPabOTHl MO OPUTHHATBHON
METOJMKE C COTJIACHS MPETOAaBaTeNs M MOJ €ro HaI30pOM - MPH OE3yCIOBHOM COOIIOJCHUU
TpeOoBaHUi 6€30MaCHOCTH.

3. CryneHT wuMeeT TMpaBO BBIIOJHUTH J1a0OpaTOpHYIO paboTy, MPOIYIIEHHYIO 110
YBaXXUTEIHHOU MPUYKHE, B YAChI, COTJIACOBAHHBIE C MIPEMoaBaTeieM.

4. CryneHT o00s3aH HpUOBITH Ha J1a0OpAaTOPHOE 3aHSATUE BO BPEMs, YCTAHOBJIEHHOE
pacnucaHueM, U ¢ He0OOXOIUMOM MPeABAPUTENBHOMN MOATOTOBKOM.

5. K BeimonHeHnto 1abopaTOPHON pabOTHI JOIYCKAIOTCS CTYACHTHI, MOJITBEPIUBINNE
TOTOBHOCTh B 0OObeMe TpeOOBaHUIl, COAEpKAIIMXCSI B METOAMYECKMX YKa3aHMIX K
nabopaTopHO# paboTe U (WJIK) B YCTHBIX MIPEIBAPUTEIBHBIX YKa3aHUSAX MIPETOoaBaTerIsl.

6. B xone naGopaTOpHBIX 3aHATUN CTYIEHTHI BEAyT HEOOXOIMMBIE 3alUCH, COCTABISIOT
MUCBbMEHHBIN OTYET (IIPOTOKOJI UCCIIEJOBAHU).
7. CTyzneHT HeceT OTBETCTBEHHOCTH:!

- 3a MPOIYCK JIaOOPATOPHOTO 3aHATHS 110 HEYBAKUTEIILHON MPUUYHHE;

- HEMOJIFOTOBJICHHOCTH K JIaObopaTopHOU padoTe;

- HECBOEBPEMEHHYIO C/1ayy OTUYETOB O JIA00OPATOPHOI padoTe M UX 3aIUTY;

- MopYy UMYIIECTBA M HAHECEHUE MaTepUaAbHOTO yiepOa 1adopaTopuu.

8. B mporiecce 3auThI CTYACHT JIOJDKEH:

- MPOJIEMOHCTPHUPOBATH 3HAHUEMETOJUKHU  BBIMIOJHEHUs PabOTHI u
000pyI0BaHUs, UCIIOJIB3YEMOTO B padoTe;

- YMETb UHTEPIPETUPOBATH MOTyYEHHBIC B IIPOIIECCE BBHITOIHEHUS PaOOTHI pe3yIbTaThI.

CrpykTypa u dopma oTueTa 0 JabopaTOpHOH paboTe
Otyer mo nabopaTOpHON pabOTe COCTABIACTCS KaXKIbIM CTYACHTOM HWHIAWUBUIYaJTbHO, JTHUOO
BO3MOXEH I10 COTJIACOBAHMUIO C TMpenoaBaTeieM oO0IUi OTUYET - MOArPYNION U3 2-3 CTyJEHTOB.
[Ipu odopmiiennn otdera mo jgabopaTopHON paboTe B OTYETE JOJKEH OBITh OdopmileH
TUTYNbHBIA JucT, npuHaToro B I'YAII oOpa3ua, nOmKHBI OBITH NMPEICTaBICHBI B YKa3aHHOU
IIOCJIEIOBATEIbHOCTH CIIEIYIOLIUE PA3IEIIbL:
Lens paboThI,
CxeMBl yCTaHOBOK;
[TopsioK MM METOAMKA BBITOJIHEHUS pabOTHI;
Pe3ynpraThl BBINOJHEHHBIX H3MEPEHUN;
O06paboTka pe3yabTaTOB SKCIIEPUMEHTA;
AHanu3 pe3ynbTaToB U BBIBOJIBI 110 padoTe.

OO WN -



TpeboBanus k 0hopMIICHUIO OTYETA O JIAOOpATOPHOU paboTe
['paduyeckuii Mmatepual npeacTaBisieTcs B BUjie TaOIuI, rpauKoB, CXeM H MOXKET
BBITIOJTHSATHCS, KaK ¥ TEKCTOBBIN MaTepHall OT4eTa:

- TPaJAULIMOHHBIM CIIOCOOOM — IAPUKOBOM PYyUKOM, KapaHIaIIoM;

- aBTOMATH3HPOBAHHBIM CIOCOOOM - C NPHUMEHEHHEM TpapHUuecKUX M IeYaTaoNINX
yCTpOMCTB BhiBOIa DBM.

YcioBHbIe 0003HAUYEHUS JJODKHBI COOTBETCTBOBATH TPEOOBAHHSM JCHCTBYIOIIMX HOPMATHBHBIX
JIOKYMEHTOB.

OTtuer nomKeH OBITh MPENCTAaBIICH K 3alIUTE BO BPEMS CIEAYIOIIEro JabopaTOPHOTO 3aHATHUS
WIM B WHIUBUAYAJIbHBIE CPOKH, OTOBOPEHHBIE C MperojaBaTeiieM. 3a BpeMms J1abopaTOpHOTO
3aHATHUS TPETO/IaBaTellb OLEHUBAET pabOTy CTYACHTa IyTeM MPOBEPKH OTYETAa U €ro 3aIllUThI
(cobecenoBanus).

B ciydae HeBBINOJMHEHHS W/WIM HEycnemHod cmaun 3 u Oonee nabopaTopHBIX padoT,
oOyJarouiics, MpH YCHEIIHOM MPOXO0KICHUH MPOMEKYTOYHOU aTTecTaluu B popme sK3aMeHa,
HE MOXXET MOJYYUTh aTTECTAIMOHHYIO OLICHKY BBIIIE "XOpOoIo".

11.5. Meronuyeckue ykazaHus Uil OOydarolUXCsl MO TMPOXOXKIECHUIO KypCOBOTO
IIPOEKTUPOBAHUS (HE IPEIYCMOTPEHO)

11.6. MeToauueckue yKazaHus sl OOYYArOIIUXCS 1O MPOXOKACHUIO CAMOCTOATEIHHON
paboTsl

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

s oOydarommxcsi 1Mo 3a09HON (opMe OOyYeHHs, CaMOCTOSTENbHAs padoTa MOXKET
BKJIIOYATh B ce0s1 KOHTPOJIBbHYIO paboTy.

B mpomecce BBIMOMHEHHSI CaMOCTOSTENFHOW paboThl, y oOydaromerocs: GopMupyercs
nesnecooOpasHoe MiIaHUpoBaHUE pabouero BpeMeHH, KOTOpOe MO3BOJISET UM pa3BUBAaTh YMEHUS
¥ HaBBIKA B YCBOGHWW W CHCTEMAaTH3allMU MPUOOPETaeMbIX 3HAHHM, 00ECIICUMBAET BBICOKHI
YPOBEHb YCIEBAEMOCTH B TMEpPHOJ OOY4YeHHs, TMOMOTaeT NOMYyYUTh HABBIKA TOBBIIICHUS
poeCCHOHAIBHOTO YPOBHSI.

MetoauyeckumMi ~ MaTepuaiaMH,  HAMpaBJSIONIMMH  CaMOCTOSITENbHYIO — paboTy
00yJarONUX CSSBIISIOTCS:

— y4eOHO-METOAMYECKH MaTepHal Mo JUCIHUILINHE;

— METOAMYECKHE YKa3aHHS MO BBHIMOJHEHUIO KOHTPOIBHBIX PadOT (U 00yJaromuxcs
10 3a04HOU (hopme 0OyueHus).

11.7. MeTtoauueckue yKazaHus [UIsI OOYYarOIIMXCS TIO MPOXOXKACHHUIO TEKYIIETro
KOHTPOJISI YCTIEBAa€MOCTH.

Texkymuil KOHTPOJb YCHEBAEMOCTHM NPEIyCMaTpPUBAaET KOHTPOJIb KayecTBa 3HAHUU
00y4Jaromuxcsi, OCYIIECTBIIEMOT0 B TEYCHHE CEMECTpa C IIENbI0 OICHUBAHUS XOJa OCBOCHUS
JACITUIIIHHEL.

[Ipomexyrounas  arrectanus  oOydalomuxcst — NpeaycMaTpuBaeT  OILICHHWBAaHUE
MIPOMEXKYTOUHBIX W OKOHYATEIBHBIX PE3y/IbTaTOB O0y4YeHHS 1O muciuiuimHe. OHa BKIIOYAeT B
ce0st:

-3k3aMeH — (opMa OICHKU 3HAHWH, MOJydEHHBIX 00YYaIOIIUMCS B MPOIECCe M3YUCHUS
BCEH MUCITUIUIMHBI WM €€ YaCTH, HABBIKOB CAMOCTOSITENIbHON paboThl, CHOCOOHOCTH TPUMEHSTh
UX JUISL PEIICHHs TPaKTUYCCKHX 3amad. JK3aMeH, Kak TPaBHJIO, MPOBOAWTCS B IEPHOT
HK3aMEHAIIMOHHOW CEeCCHMU W 3aBEpIIaeTCs aTTeCTAMOHHOW OIICHKOW «OTIUYHO», «XOPOIIOY,
«YIOBJICTBOPUTEILHO», «HEYIOBIECTBOPUTEIILHOY.

11.8. Meroauueckue ykazaHus IJisi OOYYaroONIUXCs MO MPOXOKICHHUIO MPOMEXYTOYHOM
arrecraquu.



[IpomexxyrouHast ~ aTTecTanst  OOy4yarOIIMXCsl — IMpeaycMaTpuBaeT  OLIGHUBaHHE
MIPOMEXKYTOUHBIX U OKOHYATEIBHBIX PE3y/IbTaTOB O0Y4YeHMs 1O auciuiuimHe. OHa BKIIIOYAET B
cebs:

— 9K3aMeH — (opma OILEHKM 3HAaHWH, IOJYYECHHBIX OOYYAIOIIMMCS B IpOLEcce
I/I3y‘-IeHI/I$I BCGI71 JUCHUIIIIMHBI UJIM €€ 4aCTH, HAaBBIKOB CaMOCTOﬂTeHBHOﬁ pa6OTBI, CHOCOGHOCTI/I
NPUMEHATh HMX JUIS PEIICHHS MPAKTHYCCKUX 3aJad. DK3aMeH, Kak IMPaBUJIO, MPOBOIUTCS B
MEepHoj] SK3aMCHAIIMOHHOW CECCHMM W 3aBEPINAeTCS AaTTECTAIIMOHHOW OIEHKOH «OTIHYHOY,
«XOPOIIIOY», «YAOBICTBOPUTEIBHOY, «HEYIOBICTBOPUTEIIBHO.



Jluct BHeceHUsI U3BMEHEHUH B pabouyio MporpaMmy AUCHUILTAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHusI
Kadeapsl
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