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AHHOTaIUs

Hucuunnuna «I[IpoektupoBanre OMOTEXHUYECKUX CHUCTEM) BXOIUT B 00pa30BaTEIbHYIO
IpoTrpaMMy BBICIIET0 00pa3oBaHUsl — MPOrpaMMy OakallaBpHaTa 10 HalpaBJICHUIO MOATOTOBKH/
cnenuanpHocTH  12.03.04 «buoTexHHYeCKHEe CHCTEMBbl W TEXHOJIOTMM» HANpPaBJICHHOCTH
«buorexHUYeCcKne U MEAUIIMHCKHE alllapaThl ¥ CUCTeMbI». JlucuurnHa peanusyercs: kKadeapoi
«Ne24y.

JlucuuminHa HareneHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CIICTYIOIINX KOMITETESHITUH:

VYK-1 «Cnoco0GeH OCyIIECTBIATh MOWCK, KPUTHYECCKUN aHAIM3 M CHHTE3 WH(OpPMAIIHH,
MPUMEHSATb CUCTEMHBIN TTOAXO0/ JIJISl PEIICHUsI TIOCTABICHHBIX 3a/1a4»

OIIK-1 «CnocobeH NpUMEHATh €CTECTBCHHOHAyYHbIE M OOIIEHH)KCHEpPHBIC 3HAHUS,
METO/Ibl MATEMATUUECKOTO aHAJIN3a U MOJICIIMPOBAHUS B MH)KCHEPHOHU JEATEIHbHOCTH, CBI3aHHOU
C pa3paboTKOH, NPOEKTUPOBAHHUEM, KOHCTPYHPOBAHHMEM, TEXHOJIOTHSIMH IPOU3BOJCTBA U
IKCIUTyaTaIli OMOTEXHUYECKUX CUCTEM)

OIIK-2 «CrocobeH ocCymecTBIATh NPO(hEeCCHOHAIBHYIO IEATEIBHOCTh C  YYETOM
SKOHOMHUYECKUX, OKOJOTUYECKUX, WHTEIUICKTYaIbHO TIPABOBBIX, COIHUAIBHBIX M JAPYTHUX
OTpaHMYEHUH Ha BCEX ATallax >KU3HEHHOTO IMKJIa TEXHUYECKUX 0OBEKTOB U MPOLIECCOBY

OIIK-3 «CnocobeH MpOBOIUTH SKCICPUMEHTAIBHBIC WCCICAOBAHUS W HW3MEPCHHS,
o0pabaTeiBaTh M MPEACTABIATH IMOJYYCHHBIE JaHHBIE C YY€TOM CHEHU(PUKHA OMOTEXHHUYECKUX
CHCTEM M TEXHOJIOTUI

OIIK-5 «CmocobeH ydacTBOBaTh B  pa3pabOTKE TEKCTOBOH, TMPOEKTHOW U
KOHCTPYKTOPCKOM JIOKYMEHTAIIUU B COOTBETCTBUM C HOPMATHUBHBIMU TPEOOBAHUSIMM

[IK-3 «CnocoOHOCTh K aHalu3y, pacuery, MPOCKTHPOBAHUIO U KOHCTPYMPOBAHHUIO B
COOTBETCTBUM C TEXHUYECKUM 3aJaHHEM THIIOBBIX CHCTEM, MPUOOPOB, JETajeii W Y3JI0B
MEAMIMHCKUX WU3JeNUA U OMOTEXHHYECKUX CHUCTEM Ha CXEMOTEXHMYECKOM M 3JIEMEHTHOM
YPOBHSIX, B TOM YHCJIE C UCIIOJIb30BAHUEM CUCTEM aBTOMATU3WPOBAHHOTO MPOECKTHUPOBAHUSI

[TK-4 «CnocobeH oCyIIeCTBIATh KOHTPOJIb COOTBETCTBHS pa3padaThiBa€MbIX MPOEKTOB U
TEXHUYECKON JTOKYMEHTAIlMM Ha JACTATM W Yy3JIbl OMOTEXHHUYECKUX CHUCTEM U MEAUIIMHCKUX
15631 (20171703

Conepxanne AUCIUIUIMHBI OXBATHIBAET KPYT BOMPOCOB, CBSI3aHHBIX C C IOCTPOCHHEM
OMOTEXHHUYECKUX CHUCTEM Ha OCHOBE pAJAMOANICKTPOHHBIX OJIOKOB M Yy3JIOB OOIIEr0 U
CIENUATFHOTO  OMOTEXHMYECKOTO0  Ha3HaueHus. VI3ydaroTcsi  CHCTEMHbBIE  MPUHIIUIIBI
MPOCKTUPOBAHUS M JIMarHOCTMYECKUX M TEpaneBTUUECKUX YCTpOMCTB. PaccmarpuBaroTcs
CTPYKTYPHBIE CXEMBI M XapaKTEPUCTUKH CHUCTEM, OOECTIEUMBAIOIINE JIOCTHKEHHUE IIEeTIEBON
(GYHKIIMM, B YaCTHOCTH DPETUCTPAIMIO CUTHANOB (DU3MOJOTHYECKOW aKTUBHOCTH OpraHu3Ma
YyeJioBeKa, X yCUJIeHue, 00paboTKy U aHaJIH3.

[IpenogaBanne AMCHUIUIMHBI MpEAyCMAaTpUBaeT Cleayromme (QOopMbl OpraHU3aluu
yueOHOro Inpoiiecca: JeKIUU U Ja00paTopHbIe pabOTHI.

[IporpamMmMoil AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIONIME BHUIbI KOHTPOJS: TEKYIIHI
KOHTPOJIb YCIIEBAEMOCTH, TPOMEKYTOUHAs arTecTanus B hopMe dK3aMeHa.

OO0miasi TpyAO0EMKOCTh OCBOEHUS JUCUUIUIMHBI COCTaBISET 6 3aueTHBIX enuHul, 216
YacoB.

S3bIK 00yUeHUs IO JUCIUILTUHE KPYCCKHI»



1. TlepedeHb MIAHUPYEMBIX PE3YILTATOB OOYUCHHUS MO JUCIUTIIIIHE

1.1. Tlenu npenomaBaHus JUCITUTUTHHBI

[ToaroToBka BBICOKOKBATH(DHUIIMPOBAHHBIX CICHUATNCTOB JJII MPOCKTHPOBAHUS H
9KCITyaTalluu OMOTEXHUYECKUX CHCTEM IyTEeM Pa3BUTHUS y CTYAECHTOB JIMYHOCTHBIX KauecTB, a
Takke  (QOpMHUpOBAHWE  YHHUBEPCAIBHBIX W 00mMENpOo(eCCHOHATBHBIX  KOMITCTEHITHH,
ycranoBiieHHbIX @T'OC BO no nanpaienuto noarotoBku 12.03.04 buorexHUYeCKHE CHUCTEMBI
U TEXHOJIOTUH, H MPO(ecCHOHANBHBIX KOMIETCHIIMA, YCTAHOBJICHHBIX YHHUBEPCUTCTOM
camocrosTensHo. [Iporpamma HampaBiieHa Ha MOATOTOBKY BBITYCKHHKOB JJIsl pa3pabOTKU U
IKCIUTyaTaIlMd 3JIEKTPOHHOTO MEIMIIMHCKOTO 00OPYAOBAHUS M WHTEIUICKTYalIbHBIX CUCTEM IS
MEAUIMHCKUX MPUIIOKEHUH.

1.2. JlucumminHa BXOIUT B COCTaB 00s3aTENbHON YacTH 00pa30BaTEIbHON MPOTPaMMBI
BhIcIIeTo oOpasoBanus (naiee — OIT BO).

1.3. TlepeueHb IUTAHUPYEMBIX PE3YJILTATOB OOYUEHUS O JUCHIUTUIINHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTataMu ocBoeHus: OI1 BO.

B pesynbrare M3ydyeHus NUCHUILIMHBI OO0YYaIOUIMIiCS AODKEH 00JanaTh CIeTyIOIUME
KOMIETSHIMSIMHU WM WX YacTaMu. KoMIeTeHIIMN U MHAWKATOPHI UX JOCTHXKEHUS TPUBEICHBI B
tabnuue 1.

Tabmuna 1 — [lepeuenp KOMIETeHIINN U UHAUKATOPOB UX JTOCTHXKEHUS

Kareropus (rpynna) Kon n HanmeHoBaHue Kox n HauMeHoBaHMEe HHAMKATOpa
KOMIIETEHIINH KOMIIETCHIIMH JOCTHKEHHS] KOMIIETEHIIUU

VK-1 Cnocoben
OCYIIECTBIISATH TIOUCK,

" VK-1.3.3 3HaTb METOIUKU CUCTEMHOI'O
KPUTHYECKHH aHAIIN3

nmoaxoaa JJjisd peuICHUA IMOCTABJICHHBIX

U CHUHTE3
YHuBepcaabHbIe 3a7a4
uHpopmanuu,
KOMIIETEHIIUUA DHMEHSITE VK-1.B.2 Bnagers HaBBIKAMH CUCTEMHOT'O
p . MOIX0/a JIJISl PEIICHMSI TIOCTAaBIICHHBIX
CUCTEMHBIN ITOIXON
3a7a4

JUTSI peIIeHUs
MIOCTaBJIEHHBIX 3a]1a4

OIIK-1 Cnocoben
IIPUMEHSATH OIIK-1.3.1 3HaTh pyHAaMEHTATbHBIE
€CTECTBEHHOHAYYHbIE | 3aKOHBI IPUPOJIbI U OCHOBHBIE

U OOILIEMH)KEHEpHbIE | MaTeMaTUYEeCKHE 3aKOHBI IIPU PEIICHUH

3HAHUS, METObI 3a/1a4, CBA3aHHBIX C pa3pabOTKOMH,

MaTEMaTHYECKOT O IIPOEKTUPOBAHUEM, KOHCTPYUPOBAHHUEM,

aHayM3a u TEXHOJIOTHSIMH NTPOU3BOJICTBA U

MOJIEJIMPOBaHUS B 9KCIUTyaTalui OMOTEXHUYECKHUX CUCTEM
T T p—— WHKEHEPHOU OIIK-1.Y.1 ymeTs NpuMeHsTh SHAHHS
KOMITETEHIIHH JEATENBHOCTH, €CTECTBEHHBIX HayK B MH)KEHEPHOU

CBSI3aHHOM C MIPaKTUKE TPOEKTUPOBAHUS

pa3paboTKOH, OMOTEXHUUECKUX CUCTEM M MEAMIIMHCKUX

[IPOEKTUPOBAHUEM, 15631 (S 5171

KOHCTPYUPOBAHUEM, OIIK-1.B.1 BnageTh HaBbIKAMU

TEXHOJIOTUSIMU MIPUMEHEHUSI 00IIENH)KEHEPHBIX 3HAHU B

IIPOU3BOJICTBA U VMHXEHEPHOU JEATEILHOCTH JUIsl aHAIU3a U

AKCILTyaTaluu MIPOEKTUPOBAHMS OMOTEXHUYECKHUX

OMOTEXHUUYECKUX CUCTEM, MEAULIMHCKUX MU3JEIUH

CUCTEM

OIIK-2 Cnocoben OIIK-2.Y.1 ymeTh OCyIECTBIATh
Ob6menpodeccuoHanbHble | OCYIECTBIST npoeccnoHabHYIO 1€ATEIbHOCTD C
KOMIIETEHIIUU npo¢eCCHOHATILHYIO YUETOM JKOJOTMYECKHX OTPaHUUYEHUN Ha

JACATCIIBHOCTD C BCEX dTallax >XU3HCHHOI'O IUKJIa




y4ETOM
YKOHOMUYECKHUX,
DKOJIOTHYECKUX,
MHTEJUIEKTYAJIbHO
IIPABOBBIX,
COLIMATIBHBIX U IPYTUX
OTrpaHUYEHUN Ha BCEX
JTanax >KMU3HEHHOTO
LIMKJIA TEXHUYECKUX

TEXHUYECKUX OOBEKTOB U MPOIIECCOB
OIIK-2.B.1 BnageTs HaBBIKAMU
OCYIIIECTBJICHUS MTPOPECCUOHATHHON
JESATEIbHOCTH C YYETOM COIMATIbHBIX U
JIPYTUX OTPAaHUYCHHUI Ha BCEX dTarax
’KM3HEHHOT'O IIUKJIa TEXHUYECKUX
00BEKTOB ¥ MPOIECCOB

00BEKTOB U
IIPOIIECCOB
OIIK-3 Cnocoben
OIIK-3.VY.1 ymerp BoIOUpaTh U
MIPOBOJUTH
HCIIOJIb30BaTh COOTBETCTBYIOIINE
IKCIIEPUMEHTAIbHBIC
pecypchl, COBpeMEHHbIE METOJIMKH U
HCCJIEIOBAHUS U
o0opy0oBaHuUE JJIs IPOBEIACHUS
HU3MEpeHUs, .
Ob6menpodeccuonanbHble 9KCIIEPUMEHTAIbHBIX UCCIEI0BaHUN U
o0pabaTbIBaTh U .
KOMIICTCHITHH U3MEPCHHIMA
MIPEJICTABIISITH

MOJIyYEHHbIE JaHHbIE
C y4eToM crenu(uxu
OMOTEXHHYECKUX

CHCTEM M TEXHOJIOTHH

OIIK-3.B.1 BnageTh HaBbIKaMHu 00PaOOTKH
Y TIPEJICTABJICHUS TTOJTy4EHHBIX
9KCIIEPUMEHTAJIBHBIX JAHHBIX JJIs
MOJTy4eHUs 000CHOBAHHBIX BBIBOJIOB

Ob6menpodeccuonanbHble

OIIK-5 Cnocoben
y4acTBOBAaTh B
pa3zpaboTke
TEKCTOBOM, MMPOEKTHOMN
U KOHCTPYKTOPCKOI

OIIK-5.3.1 3HaTh NpUHLHKIIBI pa3pabOTKU
TEKCTOBOM TOKYMEHTAIIMU B COOTBETCTBUH
C HOPMaTHBHBIMH TPEOOBAHUAMU
OIIK-5.Y.1 ymeTs pazpabatbiBaTh

KOMIIETEHIIUU
JIOKYMEHTaIu! B MPOEKTHYIO U KOHCTPYKTOPCKYIO
COOTBETCTBHH C JOKYMEHTAIUIO B COOTBETCTBUH C
HOPMaTHUBHBIMU HOPMAaTUBHBIMH TPEOOBaHUSIMU
TpeOOBaHUSIMU
ITK-3 CriocoOHOCTS K
aHaJIN3Y, pacyery,
IIPOEKTUPOBAHUIO U
KOHCTPYMPOBAHUIO B
COOTBETCTBHH C
TEXHUYECKUM I1K-3.3.1 3HaTh NPUHIMIBI pa3paboTOK
3aJJaHUEM TUIIOBBIX (YHKIIMOHATIBHBIX U CTPYKTYPHBIX CXEM
cucTeM, pruodopoB, MEIUIUHCKUX U3AETNH 1 ONOTEXHUUYECKUX
JleTaneu u y3JoB CHUCTEM, onpezesieHus: GU3NUECKux
[TpodeccronanbHbIe MEAMIMHCKUX MIPUHLIMIIOB JENCTBUS YCTPOICTB B
KOMIETEHIINU U3JIeUN 1 COOTBETCTBUU C TEXHUUYECKUMHU
OMOTEeXHUUYECKUX TpeOOBaHUSMH C UCIIOIb30BaHUEM
CUCTEM Ha TEOPETUYECKUX METOJIOB U MIPOTrPAMMHBIX

CXEMOTEXHUUYECKOM U
AJIEMEHTHOM YPOBHSIX,
B TOM YHCJIE C
HCITOJIb30BaHUEM
cucTeM
ABTOMAaTU3UPOBAHHOTO
IIPOEKTUPOBAHUS

CPEICTB IPOEKTUPOBAHUS U
KOHCTPYMPOBAHHUS

ITpodeccuonanpuble

[1K-4 Cnocoben

[1K-4.3.1 3HaTh HOPMATHBHBIE TOKYMEHTHI




KOMITETCHITU N OCYIIECTBIISTh
KOHTPOJIb
COOTBETCTBUS
pa3zpabaThIBaeMbIX
MIPOCKTOB 1
TEXHUYCCKOM
JIOKYMEHTAIIUN Ha
JIETAIN U Y3JIbI
OMOTEXHHYECKUX
CHCTEM U
MEIUIMHCKUX
U3Jenni

Ha IPOEKTUPOBAHNE OMOTEXHUYECKUX
CUCTEM U MEIUIMHCKHUX U3eTui
[IK-4.Y.1 yMeTh oCyIlIeCTBISATh KOHTPOJIb
COOTBETCTBUS pa3pabaThIBAEMbIX
IIPOEKTOB M TEXHUYECKOH JOKYMEHTAIIUH
Ha JICTaIu U y3JIbl OMOTEXHUUECKUX
CUCTEM U MEAUIIMHCKUX U3JIEIHM
[1K-4.B.1 BnageTh HaBbIKAMH PACYETOB HA
Ha/IeKHOCTb, TPOYHOCTH, )KECTKOCTD,
TOYHOCTh, U3HOCOCTOMKOCTB,
TEIIOCTOUKOCTD, IOMYCKH U MOCAIKH
TUIIOBBIX 3JIEMEHTOB OMOTEXHUYECKUX
CUCTEM U MEAMIIMHCKUX U3JIEIHM

2. Mecro nucuumumHbl B cTpyktype Ol
Jucnurnuna MoxkeT 6a3upoBaThCsl Ha 3HAHUSX, paHee MPUOOPETEHHBIX 00YJarOITUMUCS

IIpU U3YUYCHUH CIICAYIOINX NUCHUIIINH:

— «buorexHnUecKne CUCTEMBI METUITMHCKOTO Ha3HAUCHUS ),

— «Y3Jbl U DJIEMEHTHI OMOTEXHUYECKUX CUCTEM),

— «Texnuueckre METOABI JUATHOCTUUECKUX MCCIEIOBAHNNI U JIEUSOHBIX BO3IECHCTBUI Y.

3HaHus, TOJYYCHHbIE TPU M3YyYEHWH MaTepuaia JaHHOW JUCIMIUIMHBIL, HUMEIOT Kak
CaMOCTOSTENIbHOE 3HAUYEHHE, TAK U MOT'YT HUCIIOJIb30BATHCS MPU U3YYEHUU APYTUX JUCLHUILINH:

— «OCHOBBI KOMIIBIOTEPHOTO ITPOCKTUPOBAHUS OMOTEXHUYECKUX CUCTEM),

— «YmnpaieHne B OMOTEXHUYECKUX CUCTEMAX,

— «/HTemIeKTyanbHbIe OMOMEIUITMHCKUE HHPOPMAITHOHHBIC CHCTEMBD».

3. OOBEM U TPYTOEMKOCTh JTUCITUTUIAHBI
Jlanapie 00 o0meM oO0beMe TUCIUIUIMHBI, TPYJOEMKOCTH OTAENBHBIX BHUJIOB yueOHOU
paboThI O AUCIUIITHHE (M pacTpeie]IeHne 3TOH TPYJO0EMKOCTH IO CEMeCTpaM) IPeACTaBICHEI B

Tabaure 2.

Ta6muia 2 — O0beM U TPYJ0EMKOCTh JUCITUTUITUHBI

N TpynoeMKOCTb 110 ceMecTpam
Bun yueOnoit paboTsl Bceero No7 NoS
1 2 3 4
Oowan mpyooemKocmup oucyununsl, 6/ 216 3/ 108 3/ 108
3E/ (uac)
H3 Hux uacoe npakmuueckoii n0020moeKu 9 4 5
AyoumopHhuie 3aHamus, BCEro vac. 64 34 30
B TOM YHCIIC:
nexrm (JI), (gac) 27 17 10
npakTudyeckue/cemunapckue 3anarus (I13),
(gac)
naboparopusie pabotsl (JIP), (dac) 27 17 10
KypcoBoii mpoekT (padota) (KII, KP), (uac) 10 10
sK3aMeH, (Jac) 27 27
Camocmoamenvnas padboma, Bcero (4ac) 125 74 51
Buo npomesccymounoit ammecmayuu’. 3a4er, OK3.
mudd. 3ager, sk3amer (3auer, dudd. 3au, 3aser, 3auer
Kz F*) OK3.

*k
IIpumedanue: kaHaMAATCKHI 9K3aMeH




4. CopepxaHue JUCIUTUTUHBI

4.1. Pacnpepnenenue TpyI0€MKOCTH TUCIMILIMHEI IO pa3/ieiaM v BUaM 3aHATHH.

Pa3Z[eJ'IBI, TEMbI JUCHUIJIMHBI U UX TPYAOCMKOCTD IIPUBCACHBI B Ta6HI/H_[e 3.

Ta6ymma 3 — Pa3nensl, TeMbl TUCIUIUIMHBI, KX TPYI0EMKOCTh

Pa3HCHI)I, TEMBI JUCIUITINHBI

Jlexiun
(qac)

I13 (C3)
(qac)

JIP
(qac)

KIT
(qac)

CPC
(qac)

Cemectp 7

Pasnen 1. buorexauueckas cucrema (bTC),
OCHOBHBIC ITOHSTHS.

Tema 1.1.0npenenenune bTC.

Tema 1.2. OCHOBHBIC ATAIbI TPOSKTUPOBAHUS
BTC.

12

Paznmen 2. CocraBisironiye 9acTé ¥ YPOBHU HEPAPXHUH
BTC.

Tema 2.1. Tunmunsie cocrasistonme yactu bTC.
Tewma 2.2. Uepapxudeckuii IpUHIUT IPU
npoektupoBanuu BTC.

18

Paspnen 3. Buabl OMOTEXHUUECKUX CUCTEM.

Tema 3.1. BuorexHuueckne CUCTEMBI
MAAarHOCTUYECKOr0 Ha3HAYECHHS.

Tema 3.2. BuorexHuueckne CUCTEMBI
TEPaNneBTUYECCKOr0 HA3HAYCHUS.

Tema 3.3. BruorexHu4uecKre CUCTEMBI IS 3aMEILEHUS
yTpaueHHbIX PYHKIUA OpraHu3Ma.

Tema 3.4. Tpenak€pHble OHOTEXHUYECKUE CUCTEMBI.

20

Pasnen 4. Peructpupyembie pu3nveckue BEITHYUHBI
omonorugeckoro oobvekra (bO) n puznyeckue
BO3NeHicTBUS, AeicTByomnue Ha bO.

Tema 4.1. ®usndeckre BEIMUIUHB OMOTOTHIECKOTO
00beKTa, perucTpupyemslie annapaTaoil yacteio BTC.
Tewma 4.2. duznueckue BO3IEHCTBHS, JEHCTBYIOIINE HA
OMOJIOrMUECKU OOBEKT 110 CPEICTBOM alllapaTHOM
4acTH OMOTEXHUYECKOW CUCTEMBI.

Tewma 4.3. Ponb aHanoro-udpoBoro mpeodpazoBaHus
(ALIT) u nudpo-ananorosoro npeodbpazosanus (LIAIT)
B OMOTEXHUYECKUX CUCTEMaX.

24

Uroro B cemectpe:

17

17

74

Cemectp 8

Pasnen 5. buorexunueckne CUCTEMEI €
OMOJIOTYECKOI 00paTHOH CBS3BIO.

12

Paznen 6. Haznauenue u OCHOBHbBIC HAIIPABICHUS
MOJICPHU3AINH alapaTHON 4aCTH OMOTEXHUIECKUX
CHUCTEM.

13

Paznen 7. HasHaueHue 1 OCHOBHBIE HAIIPABJICHUS
MOJIEpPHHU3AIMU IPOTrPAMMHOM (aITOPUTMHYECKOIN )
4aCTH OMOTEXHUYECKUX CHCTEM.

15

Paznen 8. TectupoBaHue U anpodarust
OMOTEXHHYECKUX CHCTEM.

11

BelntonHEHNE KypCOBOTO MPOEKTa

10

Hroro B cemecrpe:

10

10

10

51

Hroro

27

27

10

125




[IpakThdeckass MOATOTOBKA 3aKIIOYaeTCss B  HEMOCPEICTBEHHOM  BBITIOJHEHUU
oOydJalolmuMuUCs  OMNpelNeleHHbIX  TPYAOBBIX  (YHKIMH,  CBSI3aHHBIX ¢  Oya;yuleit
npodeCCHOHATIBHOMN 1S TETbHOCTBHIO.

4.2. CopnepskaHue pa3/ieioB U TeM JICKIIMOHHBIX 3aHITHH.
Copepxanre pa3esioB U TeM JICKIIMOHHBIX 3aHITHIA MIPUBEICHO B Ta0HIIC 4.

Tabmuua 4 — CopeprkaHue pa3esioB U TEM JICKIIMOHHOTO IHUKJIA

Howmep paznena HaszBanue u conep:xkanue pas3iesioB U TEM JICKLIMOHHBIX 3aHATHI

1. Paznen 1. buorexunueckas cuctema (bTC), OCHOBHBIC TOHSATHS.
Tewma 1.1.0npenenenue BTC. Onpenenenrie 6MOTEXHUIECKOM
cucreMbl. OcHoBHBIE BuABI BTC no ux nHasHauenuro. Pons BTC.
O0600mEHHas CTPYKTYpHAs cXxeMa OMOTEeXHUIECKOH CHCTEMBI, e¢
ocHOBHEIE 1eMeHThl. Bunapl cBaseli B BTC. Texnuueckue Leap U
3aJauy MPOEKTHUPOBAHUS OMOTEXHIUUYECKON CUCTEMBI.

Tema 1.2. OcHoBHbIe 3Tanbl npoekTupoBanus bTC.

OCHOBHBIE 3TaIbl MPOSKTUPOBAHUSI OMOTEXHHYECKUX CUCTEM.
006061éHHas cxema anroputMa npoektupoanus bTC. Haznauenue u
OCHOBHBIE TPYIIIEI TapamMeTpoB Texandeckoro 3amanus (13). [Ipumep
T3.

2. Paznen 2. Cocrapnstomue gact u ypoBHU uepapxuu bTC.

Tema 2.1. Tunmunsie cocrasisronme yactu bTC.

AnrmapaTHasi, aITOpUTMUYECKasi, aHATUTHYECKasi, TporpaMMHast 1
METOMYECKasi COCTABIISIONINE ONOTEXHUIECKON CHCTEMBI, UX
B3aUMOCBSI3b U OCOOCHHOCTH ITPOSKTHUPOBAHUSL.

Tewma 2.2. Uepapxudeckuii nmpuHIUI pu npoektupoBanuu bTC.

Y poBHU HepapXuu MPU MPOSKTUPOBAHNH ONOTEXHUIECKUX CUCTEM .
[Tpumep onucanust bTC ¢ ucnonpzoBaHreM HepapXuIecKoro
NPUHIIMIA

3. Pasznen 3. Buabl OMOTEXHAYECKUX CUCTEM.

Tema 3.1. buotrexHUUECKHE CUCTEMBI IUATHOCTUYECKOTO Ha3HAYCHUSI.
BTC nuarnoctryeckoro HazHaueHus. MIx ocHoBHBIE 35ieMeHThI. [Ipumep
BTC nuarnoctryeckoro Ha3HaA4eHHUs CO CTPYKTYPHOU CXEMOM 1 BUAaMH
CBA3EH.

Tema 3.2. BUOTEeXHHUUECKHE CHCTEMBI TEPANIEBTHUECKOTO Ha3HAYCHUSI.
BTC TtepamneBTudeckoro HazHaueHus. Ix ocHOBHbIe 31eMeHTsI. [Ipumep
BTC tepaneBTHyecKOro Ha3HA4YEHUS CO CTPYKTYPHON CXEMOU U BUAAMH
CBA3EH.

Tema 3.3. BuoTeXHUUECKHE CUCTEMBI JIJTs 3aMEIIEHHsI yTPAYCHHBIX
(byHKLUI opraHu3ma.

BTC nns 3amerienus yrpaueHHbIX (GyHKIUN opranu3ma. X ocHOBHBIE
anemenTsl. [Ipumep BTC ans 3amenieHuns: yTpaueHHbIX QYHKIUH
OpraHu3Ma co CTPYKTYpHOM CXEMOM U BUJAMU CBS3EH.

Tema 3.4. TpenaxEpHble OMOTEXHUYECKHE CUCTEMBI.

Tpenaxépusie BTC. Ix ocHOBHBIE AneMeHTHI. [Ipumep TpeHaxxEépHOU
BTC co cTpyKTypHO# CXeMO# ¥ BUJaMH CBSI3€H.

4. Pasnen 4. Peructpupyemplie Gpu3nveckune BETHIYUHBI OHOJIOTHYECKOTO
oowekra (bO) u pusnveckue Bo3aeicTBus, nerictyromue Ha BO.

Tema 4.1. ®dusnyeckre BEIUYNHBI OMOJIOTHYECKOr0 00BEKTA,
peructpupyemsle anmapatHoi gacteio BTC.

®dusnveckre BeIMUYNHBI OMOJIOTHYECKOT0 00BEKTa, PETUCTPUPYEMBIE
arnmnapaTHOW YacThi0 OMOTEXHUYECKON CHCTEMBbI, X KJIaCCH(UKAIIHS U
npuMepsl. HazHadeHne BXOIHBIX U BBIXOAHBIX ITpeoOpa3zoBaTeiicii B
BTC. Cnoco0sl 1 ycTpoiicTBa npeodpa3oBaHusi U3MEHEHHUS
0Mo(U3MUECKUX BETUYMH B JICKTPHUYECKUE CUTHAIIBI,

Tewma 4.2. duznueckue BO3ACHCTBUS, ICHCTBYIONME Ha OMOIOIHYSCKUI




00BEKT MO CPeACTBOM annapaTHON YacTh OMOTEXHUUECKOW CHCTEMBI.
®dusnueckre BO3ACHCTBYS, ISHCTBYOIINE HAa OMOJIOIMUECKUN 00BEKT 110
CPEICTBOM aNMapaTHOW 4acTh OMOTEXHUYECKOW CUCTEMBI, UX
KJaccupukanms u npuMepbl. HazHaueHne BXOTHBIX U BBIXOIHBIX
npeobpazoBateneit B BTC. CiocoObl u ycTpolicTBa mpeoOpa3oBaHus
ANIEKTPUYECKHUX CHTHAIIOB B (PH3NYECKHE BO3ACHCTBUS.

Tewma 4.3. Ponp ananoro-uugposoro npeodpazosanus (AL u
ugpo-ananorooro npeodpazopanus (ILIAIl) B OMoTeXHUUIECKIX
CHCTEeMax.

Ponr AL B BTC nuarnoctuyeckoro HazHaueHusi. OCHOBHbBIC
napametpsl AL, TpeGyromue yuéra npu npoekrupoBanuu bTC. Ponb
HAII B BTC TepaneBTideckoro HazHaueHus. OCHOBHBIE TapaMeTPhI
L[AII, Tpebyromme yuéra npu npoekrupoannu bTC.

Pasnen 5. buotexHn4eckure CUCTEMBI ¢ OMOJIOTHYECKOM 00paTHON
CBA3bIO.

BTC c 6uonoruveckoit 00paTHOM CBA3bI0. Buasl Omoornaeckoit
oOpatHo#i cBs3u. O000mEHHas cTpykTypHas cxema BTC ¢
ononornueckoii oopatHoii cBs3u. [Ipumep BTC ¢ Guonornyeckoit
00paTHOI1 CBSI3BIO.

Pa3pnen 6. Ha3HaueHue 1 OCHOBHbBIEC HAIIPABJICHUS MOJACPHHU3ALUU
anmapaTHOW 4acTH OMOTEXHUYECKUX CUCTEM.

Bosmoxknoctu Moaepam3zanuu anmnapatHoit yactiu bTC. [Ipumep
MoepHmI3anmu 0sioka ammapatHoii yactu bTC.

Pazpen 7. Ha3HaueHHe ¥ OCHOBHbBIEC HAIIPABJICHUS MOACPHU3ALIUU
MPOTPaMMHOH (2NTOPUTMUUYECKON) YaCTH OMOTEXHUUECKHX CUCTEM.
BosMoxkHOCTH MOIEpHH3AIMH TPOTPAMMHON (aITOPUTMUYECKOH ) YacTH
BTC. IIpumep MmoaepHU3aImu (pparMeHTa mporpaMMsal (aIropruT™Ma)
BTC.

Pasnen 8. TectupoBanue u anpoOariysi ONOTEXHUYECKUX CUCTEM.
OcobenHoctu TectupoBanus u anpodannu bTC. Onenka

3¢ (eKTUBHOCTH, HAJIE)KHOCTH U CEPUHHOIIPUTOTHOCTH pa3paOd0TaHHBIX
BTC. Ilpumep.

4.3. IlpakTtuyeckue (ceMUHAPCKUE) 3aHATUSA
TeMbl MpaKTHYECKUX 3aHATHIA U X TPYIAOEMKOCTh IPUBEICHBI B TAOIHIIE 5.

Ta6n1/1ua 5— HpaKTI/I‘leCKI/IC 3aHATHUSA U UX TPYAOCMKOCTDb

Ne
o/

Templ mpakTH4EeCKUX
3aHATHI

N3 Hux No
@opMBI IPAKTUYECKUX | TpyrnOEeMKOCTh, |IPAaKTUYECKOH |pa3zerna
3aHSATHN (dac) MMOATOTOBKH, | JUCITHIT
(dac) JIUHBI

VY4eOHBIM MJIaHOM HE MPEAYyCMOTPEHO

Bcero

4.4. JlaGopaTopHbIE 3aHATHS
Tembl 1a00paTOPHBIX 3aHATHIA U UX TPYJOEMKOCTb TPUBEICHBI B TaOIHIIE 6.

Tabnuua 6 — JIabopaTopHble 3aHATHS U UX TPYJIOEMKOCTb

N3 aux Ne
12‘911 HaunmenoBanue 1abopaTopHbIX paboT Tp yﬂ?:;\gocu, Hlf s;?g:s;f;’ﬂ I; 313;[;;?
(gac) JINHBI
Cemectp 7
1. POJTb MONTOKUTENBHOM 1 OTPHIATEBHON | 4 | 3 | 1




0o0OpaTHOM CBSI3U B CUCTEMAX C YCHJICHUEM
CUTHAJIA.

2. BruorexHnyeckas cucreMa TUarHOCTUYECKOTO 4 3 3
Ha3HAYCHUS Ha IIpUMeEpe
aeKTpo3HIedanorpada

3. BuoTexnuueckas cuctemMa TepreBTHUECKOTO 4 3 3
Ha3HAYCHUS HA IPUMEpE
HEUPOMHOCTUMYJISITOPA
4, Bnusiaue ocHoBHBIX mapamerpoB ALl Ha 5 4 4
Ka4yeCcTBO OIM(POBKU CUTHAJIA.
Cemectp 8
5. | buorexnuueckas cucteMa ¢ OMOJIOTUYECKON 4 2 5
00paTHOM CBSI3bIO MO KAPJIUOPUTMY.
6. CratucTruecKre M 4aCTOTHBIC ITapaMeTPhl 4 3 7
BaprabeIHbHOCTH CEPJICYHOIO PUTMA.
7. | HUcnonb3oBaHneM OMOTEXHUYECKON CUCTEMBbI 2 1 8

IIPY MPOBEJICHUHN JTUATHOCTUICCKUX
(YHKIIMOHATIBHBIX TPO0.

Bcero 27 19

4.5. KypcoBoe npoeKTHpoBaHKE/ BBITIOJHEHUE KYPCOBOH pabOTHI

Ilens KypcoBoro mnpoekra: (OpMHpPOBAaHUS Yy OOYYArOIIMXCSl OIbITa KOMIUIEKCHOTO
pelIeHusi KOHKPETHBIX 33/1a4 MPO(heCCHOHATBHON AEATEIbHOCTH.

Yacos npakTuyeckoi noarorosku:10

[IpumepHBbIe TeMBI 3a/laHUi HAa KypCOBOM IIPOEKT IpuBeneHbl B pasaene 10 PIT/I.

4.6. CamocrosTenbHas padoTa 00yJaromuxcs
Bunbl camocTosiTenbsHON paboTh U €€ TPYJA0EMKOCTh MTPUBEICHBI B TabIHIe 7.

Tabnuna 7 — Bunbel caMmocTosTenbHON paboThI U €€ TPYAO0EMKOCTh

Bua camocrositensHOM paboTh BSIZI;O’ Cemectp 7, uac Cemectp 8, uac
1 2 3 4
W3ydeHne TeopeTHUecKoro MmaTepuania 107 70 37

quciumingel (TO)

KypcoBoe npoextuposanue (KII, KP) 10 10

Pacuerno-rpadpuueckue 3ananus (PI'3)

Brinonnenue pedepara (P)

IToaroroBka k TCKYIIEMY KOHTPOJIIO

ycneBaemoctu (TKVY) 4 2 2
Jomamrnee 3ananue (J13)
KonTponbubie pabotsl 3a0uHnKoB (KP3)
IToaroroBka K MpoMeXyTOYHOU 4 5 2
attectrauuu (ITA)

Beero: | 125 74 51

5. Ilepedyenn yueOHO-METOIUIECKOTO 0OECTICUCHUS
JUIS CAMOCTOSITENIbHON PaboThl 00yYaromuXxcs Mo JUCHUIUIHHE (MOJTYJIIO)
VY4eOHO-MeTOAMYECKE MaTepHasbl Il CaMOCTOSITEIbHON padoThl 00yYaromMXcsl yKa3aHbl B
. 7-11.




6. IlepeueHb MEYaTHBIX U ANEKTPOHHBIX YUEOHBIX U3TaHUN
IlepedyeHb nedaTHBIX U SJIEKTPOHHBIX Y4eOHBIX M3/IaHUI NpHUBEIEH B Tabaule 8.
Tabmuna 8— [lepeyeHp Me4aTHBIX U AJIEKTPOHHBIX YUEOHBIX U3TaHUI

KomuecTBo 3x3eMILIIpOB B

Hlncp/ bubnuorpaduueckas ccplika OudmMoTeKe
URL agpec
(KpOoMe 2JIEKTPOHHBIX IK3EMILISIPOB)

61-K66 Kopenesckuit H.A., Ilonneunrenes E.I1. 20

DIEMEHTHI ¥ Y3JIbI MEIUITUHCKON TEXHHUKH.

VYuebnuk — Crapsiii Ockon: THT, 2012. —

448 c
61-T46 [IpoekTupoBaHue OMOTEXHUYECKUX CUCTEM : | 5

yaeOHnoe nocobue / O. B. Tuxonenkona, T. B.
Ceprees, U. 3. [Tosicos ; C.-Ilerepb. roc. yH-T
a’pokocm. mpubopoctpoenwus. - CIIO. : 13a-
Bo ['VAII, 2018. -85 c.

61-1167 Teopust OMOTEXHUYECKUX CUCTEM : yueOHOE )
rnocodue / U. 3. ITosicos, O. B. TuxoHeHkosa ;
C.-IlerepO. roc. yH-T a3pOKOCM.
npubopoctpoenus. - Cankt-IleTepOypr :
Nzn-Bo I'VAIL, 2019. - 55 c. : puc., Tabm. -
bubmuorp.: c. 54

7. IlepedeHb 3JEKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
MH(}OpPMaLIMOHHO-TEIIEKOMM YHUKAIIMOHHOH cetn «IHTepHEeT»
Ilepeuens AIIEKTPOHHBIX 00pa3oBaTeIbHbIX pecypcoB UH(pOpPMaIMOHHO-
TEJIEeKOMMYHUKAaMOHHON ceTu «MHTepHeT», HEOOXOAUMBIX JJii OCBOCHHUS JTUCLUIUIMHBI
npuBeseH B Tabmuie 9.

Tabmuma 9 — IlepedeHb SIEKTPOHHBIX OOpa30BATEIBHBIX PECYpPCOB HHPOPMALMOHHO-
TEJICKOMMYHHUKAIIMOHHOHU ceTH «/HTepHeT»
URL anpec HaumenoBanue
http://e.lanbook.com | JToctyn B DBC «Jlaub» ocyiecTrisercs mo goropopy Ne695-7 ot
30.11.2011
http://znanium.com Hoctyn B ObC «ZNANIUM» ocymmectisiercs mo goroopy Nel86-
3BC ot 08.02.2012

8. Ilepedens MHPOPMAITMOHHBIX TEXHOJIOTUI
8.1. [lepeyenp mporpaMMHOro oOecHeueHus, HCIOJIb3YEeMOT0 TIpH OCYIIECTBICHUU
00pa30BaTeNILHOTrO Mpolecca M0 AUCHUILINHE.
[lepedyeHp UCONIB3yeMOro MPOrpaMMHOr0 obecrieueHus npejacranieH B Taduuie 10.

Tabmumna 10— [TepeueHs mporpaMMHOT0 00€CIICUCHHS

Ne /1t HaunmenoBanue

He npenycmorpeno

8.2. IlepeucHb MH()OPMAITMOHHO-CITPABOYHBIX CUCTEM,HCITOJIb3yEeMBIX pu
OCYIIECTBIIEHUU 00pa30BaTEILHOTO MPOoIIecca MO JUCIUILTHHE

[lepedens WCHOMB3YeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IIPEJICTABICH B
Tabmmuie 11.




Tabmuna 11— Ilepeyens HHPOPMALMOHHO-CITPABOYHBIX CHCTEM

Ne i/t Haumenosanmue

He npenycmorpeno

9. MarepuaiabHO-TeXHHUYECKas O0a3a
CoctaB  MaTepuabHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW Ui  OCYIIECTBICHUS
00pa30BaTeNBFHOTO MpoIiecca Mo AUCHUIIMHE, MTPEACTaBIeH B Tabuuiel 2.

Tabmuna 12 — CoctaB MaTepHaIbHO-TEXHHUYECKON 0a3bl

No HanmenoBanue coctaBHOM 4acTu Howmep ayautopuu
n/n MaTepHaATbHO-TEXHUUECKOU Oa3bl (pu HEOOXOUMOCTH)

1 JlexuMOHHAs Ay AUTOPUS

KomnbroTepHslii ki1acce

10. OueHo4HBIE CpeACTBA ISl POBEICHUS TPOMEKYTOUHOUN aTTECTAIINH
10.1. CoctaB OLIGHOYHBIX CPEACTB [UIsl TMPOBEACHUS MPOMEKYTOUHOM aTTecTalluu
00yJaromuXxcs 1Mo JUCIUTUINHE MPUBEACH B Tadymie 13.
Tabnuna 13 — CoctaB OIEHOYHBIX CPEACTB ISl IPOBEICHHSI IPOMEKYTOYHOM aTTeCTAIUH

Buza npomexyTo4HON arTecTanuu [lepedyeHp OLICHOUHBIX CPEACTB

DK3aMeH Crnucok BOMPOCOB K 9K3aMEHY;
DK3aMeHaI[HOHHEIC OUJIETHI,
3amauu;

TecTEl.

3auer Cnucok BOIpOCOB;
TecTtsr;
3agaun.

BrimonHeHne KypcoBOro mpoekra DKcriepTHasi OIIEHKAa Ha OCHOBE TPEOOBaHMIA K
COJICPKAHUIO KYPCOBOT'O MPOEKTA.

10.2. B kayecTBe KpuUTEpUEB OIEHKH YpPOBHSA C(HOPMUPOBAHHOCTH (OCBOEHUS)
KOMITETEHIINI OOYyJaloUIMMHCS TPUMEHSETCS S5-0ajuibHasi MIKajla OIEHKH C(HOPMHUPOBAHHOCTH
KOMIIETEHIIMH, KoTopasi mpuBejeHa B Tabuune 14. B TeueHne cemecTpa MOXKET UCIOIb30BaThCS
100-6annpHast ~ mKajla ~ MOXYJBHO-PEUTHHTOBOW  CHCTEMBl ~ YHUBEPCUTETa,  IpaBHIA
UCIIOJIb30BaHUSI KOTOPOW, YCTAaHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJbHBIM HOPMATHUBHBIM aKTOM
['YAIL
Tabmuua 14 —Kpurepuu olieHKH ypoBHS c(pOPMHUPOBAHHOCTH KOMIETEHIUH

Or11eHKa KOMITETEHIUI

XapakteprucTrka chOpMHUPOBAHHBIX KOMIIETEHITHI
5-0ayuThHAd IKama PAKTCp (bopmmp

— oOyyaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJI IPOTPAMMHBIIN
MaTepHal;

— YBEPEHHO, JIOTUYHO, I1OCIIEI0BATEILHO U TPAMOTHO €T0 U3J1araer;

— OMUPAsCh HA 3HAHUS OCHOBHON W JIOTIOJHHUTEIBHOH JIUTEPATYpHI,
TECHO NPHBS3BIBAET YCBOSHHBIC HAYYHBIE TIOJIOKEHHS C TIPAKTUICCKOM
JeSITeTbHOCTBIO HAIIPABIICHMUS;

— yMeJi0 000CHOBBIBAET U ApTyMEHTUPYET BbIJIBUTAaEMbIE UM HJIEH;

— JIeJIaeT BBIBOALI H 000OIICHMS,

— CcBOOOIHO BJIAJICET CHCTEMOH CIIENUAIM3UPOBAHHBIX MMOHITHH.

«OTIIMYHO»
(Ga4uTCHO»




Or11eHKa KOMITETEHITUHN
XapakTeprcThKa C(hOPMUPOBAHHBIX KOMIIETEHIIA
5-0autbHas IIKasa PAKTEp bop
— o0yJaromuiics TBEPI0 YCBOWII MPOTPAMMHBIN MaTepua, TPaMOTHO H
M0 CYIIECTBY H3JaraeT €ro, ONHUpPasCh Ha 3HAHUS OCHOBHOM
JIUTEPaTYPHI;
«XODOLLIOY — HE JIOITYCKAET CYIIECTBEHHBIX HETOUHOCTEM;
P — YBA3bIBAECT YCBOCHHBIC 3HAHUS C NPAKTHUYECKOM JIESITEIBHOCTHIO
«BaYTEHO»
HaIpaBJICHUS;
— apryMEHTUPYET HayYHBIE TTOJIOKECHUS;
— JIeJIaeT BBIBOJIBI U 000O0IIEHMS;
— BJIAJIEET CUCTEMOM CIIEIMAJIU3UPOBAHHBIX OHSATUM.
— 00y4Jaromuiicss yCBOMJI TOJIBKO OCHOBHOM NMPOrpPaMMHBIN MaTepual,
M0 CYILIECTBY H3JaraeT €ro, ONMpasCh Ha 3HAHHUS TOJBKO OCHOBHOM
JIUTEPaTYPHI;
— JIOTMyCKaeT HECYIIECTBEHHBIC OIMOKN M HETOYHOCTH;
«yJIOBJIETBOPUTEIILHO) N
— UCIIBITHIBACT 3aTPYAHEHUST B MPAKTUYECKOM HNPUMEHEHUU 3HAHUM
«GaYTECHOY
HaIpaBJICHUS;
— cJ1abo apryMeHTHPYET HayuHbIE MTOJI0KECHHUS,
— 3aTpyAHsIeTcs B POPMYITUPOBAHNN BBIBOJIOB 1 00OOIIICHUI;
— YACTUYHO BJIAJICET CUCTEMOM CIEeIIMATU3UPOBAHHBIX MOHSATUH.
— oOyyaroluiicss He YCBOWJ 3HAYUTENbHOM 4YacTh MPOrpaMMHOIO
Marepuaa;
— JIOTYCKAaeT  CYIIECTBEHHbIE  OMMUOKKM W  HETOYHOCTH  IIPH
«HEYIOBJIETBOPUTEIILHOY
«HE 3ATTCHON paccMOTpEeHHH MTPOOJIEM B KOHKPETHOM HAIPaBIICHUY;
— UCIIBITBIBAET TPYAHOCTU B IPAKTUYECKOM IIPUMEHEHUH 3HAHUM;
— HE MOXET apryMEHTUPOBATh HAy4YHbIE MTOJIOKEHNUS;
— He QOpPMYIUPYET BHIBOAOB U 000OLICHUIA.

10.3. TunoBble KOHTPOJIbHBIC 3a/IaHUS WM UHBIC MaTEPHAIIBI.
Bormpocs! (3agaun) mis sK3aMeHa peIcTaBlIeHbl B Tadmwmie 15.

Tabnuna 15 — Bonpocs! (3agaun) 11 9K3aMeHa

Ne /it [Tepedens BOmpoCOB (3a71a4) TSl 9K3aMeHa Koz

WHJUKAaTOpa

Omnpenenenue 6uorexunueckon cucremsl (bTC). OcHOBHBIE YK-1.3.3

Bubl bTC no nx Haznauenuro. Pons BTC.

O060061ménHas CTpyKTypHas cxema OnorexHuueckoi cucrembl | YK-1.B.2

(BTC), e€ ocHoBHbIe 31eMeHThl. Buasl csizeii B BTC.

TexHuueckue eb u 3a1a4u npoektupoBanus | OITK-1.3.1

ouorexunueckoi cucremsl (BTC).

OcHOBHBIE 3Talbl MPOEKTUPOBAHUS OMOTeXHUYecKuXx cucrteM | OITK-1.V.1

(BTC). OO6o6méHHass cxeMa alropuTMa MPOEKTUPOBAHUS

BTC.

Haznauenune u ocHOBHBIE IpynIbl apaMeTpoB TexHuueckoro | OIIK-1.B.1

3aganusd (T3). Ipumep T3.

AmnmnaparHas, aJIIrOpUTMHUYECCKa, anaiutuyeckas, | OIIK-2.V.1

MporpaMMHas u MeTOoIuYecKast COCTaBJISIONIHE

ouorexunueckoil cucrembl (BTC), ux B3auMocBsa3b H

0COOEHHOCTH NMPOEKTUPOBAHMSL.

YpoBHM HepapXuu NpU MPOEKTHpOBaHMU OuoTexHuueckux | OINK-2.B.1

cucreMm (BTC). Ilpumep ommcanus BTC c ucnonb3oBanuem

HepapX1UuecKoro NpUHIHUIA.

buorexnuueckue  cucrembl  (BTC)  mmarnoctuueckoro | OIMK-3.V.1

Ha3HaueHuss. Ux ocHoBHble »3nementsl. [lpumep BTC

JUAarHOCTHYECKOTO HA3HA4YEHHsSI CO CTPYKTYpPHOW CXEMOW M

BHUJAMHU CBS3€EH.

buorexunueckne  cucrembl  (BTC)  tepameBtmueckoro | OITK-3.B.1




Ha3HaueHus. UMx ocHoBHble anemeHtol. I[lpumep BTC
TEpANEeBTUYECKOr0 HA3HAYEHUS CO CTPYKTYPHOM CXEMOM U
BUJIAMU CBSI3EH.

buorexunueckue  cucrembr  (BTC) g 3amemenus
yTpadeHHbIX (QYHKIUH opraHu3ma. MIX OCHOBHBIC JJIEMEHTHI.
[Ipumep BTC gnsa 3amemeHus yTpadyeHHBIX — (DYHKIHI
OpraHM3Ma co CTPYKTYPHOU cXeMO U BUIAMHU CBsI3EH.

OIIK-5.3.1

Tpenaxépubie Ouorexuunueckue cucremsl (BTC). HUx
OCHOBHbIe d3yieMeHThl. [Ipumep Tpenaxépnoit BTC co
CTPYKTYPHOI CXEMOH U BHIAMU CBSI3€Hl.

OIIK-5.V.1

dusnueckue BETUYNHBI OMOIOTHYECKOT0 0OBEKTA,
pEruCTpUpYEMBIE aIMapaTHON YacThi0 OMOTEXHUYECKON
cucremsl (BTC), nx xnaccudukanus u npumepsl. Haznauenue
BXOJHBIX M BBIXOAHBIX TIpeoOpazoBareicii B BTC. CriocoObr
yCTPOICTBA MPEOOPa30BAHMS U3MEHEHHS OMO(PHU3NIECKUX
BEJIMYUH B JICKTPUICCKUE CUTHAIIBI

[IK-3.3.1

dusnueckue BO3AEHCTBYS, IEHCTBYIOMNE HA OMOIOTHYECKHIA
OOBEKT 110 CPEJICTBOM alapaTHOW 4acTH OMOTEXHUYECKOH
cucremsl (BTC), nx xnaccudukamus u npumepsl. Haznauenue
BXOJHBIX U BBIXOJHBIX IpeoOpaszoBateneil B BTC (matunkoB u
aktyaTopoB). CriocoObl 1 yCTpOMCTBa TpeoOpa3oBaHUs
JIEKTPUUYECKUX CUTHAJIOB B (pr3nuecKue BO3ecTBUS.

[IK-4.3.1

Bo3MOXHOCTH MOJIEpHHU3AIMH aIIapaTHON YacTH
ouorexuuueckoil cucremsl (BTC). [Ipumep MoaepHu3anuu
6sioka anmaparnoi yactu BTC.

[IK-4.V.1

Oco0eHHOCTH TECTUPOBAHUS U allpoOaIiui OMOTEXHUYECKIX
cuctem (BTC). Onenka 3 heKTUBHOCTH, HAJC)KHOCTH U
cepuiinonpurogHoctu padpadoranubix bTC. [Tpumep.

IIK-4.B.1

Bompocsr (3amaun) s 3ageta / qudd. 3auera npejpacraBieHsl B Tabmuie 16.

Tabnuua 16 — Borpocs! (3a1aum) ams 3aueta / qudd. 3auera

Ne i/t

[Tepeuens BompocoB (3aga4) ans 3a4dera / qudd. 3adera

Kon
WHJUKATOpa

Jaiite onpenenenne ouorexuudeckoit cuctemsl (bTC).

YK-1.3.3

N

[lepeunciure ocHoBHBIE BUAbl BTC 1o nx Ha3HaueHUIO.

YK-1.B.2

N3obpazute 0600mEHHYI0 CTpyKTYpHYIO cxemy BTC,
OMHUIIUTE €€ OCHOBHBIE DJIEMEHTHI.

OIIK-1.3.1

&

Pacckaxute npo Bunel cesizeit B bTC.

OIIK-1.V.1

OnuinTe OCHOBHBIC ATAITbI MMPOCKTUPOBAHUA OMOTEXHUYECCKHX
CHUCTEM.

OIIK-1.B.1

Onummre 0000MIEHHYIO CXEMY aITOPUTMa MPOEKTUPOBAHUS
BTC.

OIIK-2.V.1

PacckakuTe 00 B3aMMOCBSI3U H OCOOEHHOCTIX
MIPOEKTUPOBAHUS allllapaTHOM, ANTOPUTMUYECKOH,
AHAJTMTUYECKOM, MPOrPaMMHOM U METOIMYECKOU
coctaBistromux BTC.

OIIK-2.B.1

Onnmure ypoBHU nepapxuu npu npoekruposannu bTC.

OIIK-3.Y.1

[IpuBennre nmpumep onucanust bTC ¢ ncrnons3oBannem
HEpapXUUECKOro NPUHLHIIA.

OIIK-3.B.1

10.

Omunmte BTC nuargoctrnueckoro HazHaueHUs. 11X oCHOBHEBIE
snemenTsl. [IpuBenure npumep bTC nuarHoctuueckoro
HAa3HA4YEHMS CO CTPYKTYPHOM CXEMOW M BUJIAMH CBSI3EH.

OIIK-5.3.1




11.

Onumure bTC TepaneBTuyeckoro HazHaueHus. MIx ocHoBHbie | OIIK-5.VY.1
anemeHThl. [IpuBeaure npumep bTC TtepaneBTnueckoro
HAa3HA4YEHMs CO CTPYKTYPHOM CXEMOMW M BUJIAMH CBSI3EH.

12. Omnumure BTC amnst 3amenieHust yrpaueHHBIX (PyHKITHIA [IK-3.3.1
opranusma. Mx ocHoBHble 35ieMeHThI. [IpuBenure npumep bTC | T1IK-4.3.1
JUIS 3aMEIEHHs YTpaueHHBIX (PYHKIUI OpraHu3Ma co
CTPYKTYPHOI CXEMOH U BHJIaMU CBSI3EHl.

13. Onwumure TpeHaXEpHbIE OMOTEXHUYECKHE CHCTEMBI. VX [IK-4.Y.1
OCHOBHBIE 3J1eMeHThI. [IpuBeauTe nnpuMep TpeHaKEPHOU I1K-4.B.1

OMOTEXHHUYECKOW CUCTEMBI CO CTPYKTYPHOM CXeMOH U BUAaMu
CBsA3EH

[lepeuenr TeM s KypCOBOTO MPOEKTHUPOBAHUSA/BBIIIOIHEHUSI KYpCOBOM pabOThI
MpeCTaBiIeHbI B Tabuie 17.
Tabmuna 17 — Ilepeyens TeM Juist KypcOBOTO MPOEKTUPOBAHMUSI/BBITIOIHEHUS. KYPCOBOM pabOTHI

[TpuMepHBIii TepeYeHb TeM Il KYPCOBOTO MPOSKTUPOBAHUS/BHIITOIHEHHS

Ne mi/m .
KypCOBOi1 paboThI
1. M3yueHne TemIoBbIX (PU3MYECKHX MOJIEH YeJI0BeKa.
2. Perucrpanus MarHUTHBIX TOJIEH YeIOBEKa.
3. AHann3 XMMUYECKOT0 COCTaBa 3JIEMEHTOB OpraHu3Ma.
4. [Tonmy4yenne MHPOPMALMOHHBIX CUTHAJIOB MPH AJIEKTPOPU3NOIOTHIECKUX
HCCJICTOBAHMSIX.
S. Jlmarnoctrka 3a00JI€BaHII CePACYHO-COCYANCTON CHCTEMEI.
6. PenTrenonoruueckoe rcciaeoBaHue.
7. YpTpa3ByKOBOW METOJ MCCIIEIOBAHUS CEpALA U COCYOB.
8. V3mepenue aprepruaabHOTO JaBICHHUS.
Q. H3mepenue cepieyHoro mynbca.
10. donokapauorpadus.
11. MexaHokapauorpadus.
12. Peorpadusi.
13. HccnenoBaHne MEXaHMYECKUX XapAaKTEPUCTUK JIBIXaTEIbHON CUCTEMBI.
14. Hccinenosanne ra3o0Boro oOMeHa B AbIXaTeIbHOM CUCTEME.
15. VccnenoBanue IEHTPpaJIbHON HEPBHOW CHCTEMBI.
16. HccnenoBanust pyHKIIMOHAIBHOTO COCTOSIHUS BEr€TaTUBHON HEPBHOM
CUCTEMBI YEJIOBEKA.
17. OnekrposHuedanorpadus.
18. HccnenoBanue 3puTeNbHOTO aHAJIU3ATOPA.
19. HccnenoBanue cIyxoBOrO aHaJIM3aTopa.
20. WccnenoBanue KOKHOTO aHAIA3ATOPA.
21. CBoOoiHas Tema.
Bompocel st mpoBeneHuss NPOMEXYTOYHOM aTTeCTallud B BHJIE€ TECTUPOBAHMUS

npeJIcTaBIeHbI B Ta0nuie 18.

Tabnuua 18 — [IpumepHbIii epeueHb BOIIPOCOB JJIsi TECTOB

Ne /i1

Kon

ITprMepHBIii TepeueHb BOIPOCOB ISl TECTOB
UHIMKaTopa

1. | CoBokynHOCTh BceX 0OBEKTOB, U3MEHEHNE CBOMCTB KOTOPHIX BiusgeT Ha | YK-1.3.3

BTC, a Takxe Tex 00BEKTOB, YbM CBOWCTBA MEHSIOTCS B PE3ybTaTe
MOBEJIEHUS CUCTEMBI, DTO:

2. | Ilpocreiimas, HeJienuMast 4acThb CUCTEMBI, OIpeJieisieMast B YK-1.B.2




3aBUCUMOCTH OT 1€ nocTpoeHus u anaimsa bTC:

3. Kowmmoueur BTC - ato: OIIK-1.3.1

&

OrpaHu4eHHUEe CUCTEMBI CBOOO/IbI 3JIEMEHTOB OMPEIEISAIOT TOHATHEM. .. OIIK-1.V.1

5. | CnocoOHOCTH CUCTEMBI B OTCYTCTBUH BHEIIHUX Bo3zAeicTBui coxpansaTs | OIIK-1.B.1
CBOE COCTOSIHUE CKOJIb YTOJIHO JIOJTO ONPEAEISeTCS HOHATHEM. ..

6. | OObenuHEeHNE HEKOTOPBIX MTAPAMETPOB CHCTEMBI B ITapameTpe Ooee OIIK-2.V.1
BBICOKOT'0 YPOBHSI - 3TO!

7. | CeTeBas CTPYKTypa NpeJCTaBISIET COOOMH. .. [1K-3.3.1

8. | YpoBeHb HepapXuuecKou CTPYKTYpHI, IPH KOTOPOH cucTeMa [IK-3.3.1
IIPEJICTABJICHA B BU/I€ B3aUMOJICHCTBYIOIIUX MMOACUCTEM, Ha3bIBACTCH. ..

9. | Kakoro Buja CTpyKTypBhl CHCTEM HE CYHIECTBYET... [1K-3.3.1

10. | Kakast 3aKkOHOMEPHOCTb MPOSBIIACTCS B CHCTEME B TIOSIBJICHUH Y HEE I1K-3.3.1

HOBBIX CBOWCTB, OTCYTCTBYIOIIMX Y 3JIEMEHTOB...

[lepeueHb TeM KOHTPOJBHBIX PabOT MO MUCHUIUIHHE OOYYAIOIIUXCS 3209HON (hOPMBI
oOydeHus1, mpeacTaBieHbl B Tabnuie 19.

Tabmuna 19 — [lepedeHb KOHTPOJIBHBIX PadOT

Ne n/mn IlepeueHb KOHTPOJIBHBIX PabOT

He npenycmorpeno

10.4. MeTtoquveckie  MaTepuaibl,  ONPEACISAIONME  MPOUECAYPHl  OICHUBAHUS
WHAUKATOPOB, XapaKTEpU3YIOLIUX dTanbl (OPMUPOBAHHUS KOMIIETCHLUH, COJIEPKATCi B
JIOKaJbHBIX HOpPMATUBHBIX akTax [ YAIl, periaMeHTHpyIONUX TOPSJIOK U  MPOLEAYPY
MPOBEJICHUS TEKYIIEr0 KOHTPOJIS yCIIEBAEMOCTH U MPOMEKYTOUHOM aTTecTaluu 00yJaronmuxcs
I'VAIL

11. Meroauyeckue ykazaHus AJisE 00y4JaIOIIUXCs IO OCBOCHUIO JUCITUTUTHHBI

11.1. MeTtoauueckne yka3zaHus [ OOYYAlOIIMXCS 10 OCBOCHMIO JIEKIMOHHOTO
MaTepuaia

OCHOBHOE Ha3HAYEHME JICKIIMOHHOTO MaTepHana — JIOTMYECKH CTPOWHOE, CUCTEMHOE,
riyOOKoe U sICHOE H3JIoKeHHe ydeOHoro marepuana. Ha3HaueHMe COBpEMEHHOH JIEKIMU B
paMKax TUCUUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(QOPMAIUIO MO TEME, a B OCBOCHUU
(byHaaMeHTaNbHBIX MpoOJeM JUCHMIUIMHBI, METOJOB HAyYyHOrO IIO3HAHMS, HOBEWIIMX
JOCTHKEHUI HaydyHOW MbIciu. B yueOHOM mporecce JeKIusl BBINOIHSIET METOAO0JOTHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (YHKIMU. JIEKIUs packpbIBaeT MOHATUIHBIN anmapar
KOHKPETHOW 00JIacTH 3HaHuUs, €€ MpoOJeMbl, AAeT LEIbHOE NPEACTaBICHUE O AUCLUILINHE,
MIOKAa3bIBAET B3aUMOCBS3b C IPYTUMU JUCLUTIIIMHAMH.

[InaHupyeMble pe3ynbTaThl IPU OCBOEHUU 00YYaIOUIMMUCH JIEKIIMOHHOTO MaTepuana;

— TIOJYyYEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aMMOCBA3aHHBIX 3HAaHUH, YpPOBEHb
KOTOPBIX ONPEAEIAETCS LIEIEBOM YCTAHOBKON K KaKJJOM KOHKPETHOU TEME;

— IIOJIy4€HHE OIbITa TBOPYECKOI padOThI COBMECTHO € IPENOJaBATEIEM;

— pa3BuUTHE MNPO(PECCHOHAIBHO-IEIOBBIX  KauecTB, JIIOOBU K  IpeaMeTy U
CaMOCTOSATEIBHOI'O TBOPYECKOTO MBIIIJIEHUSI.

— TOsBJIEHHE HEOOXOAMMOro HHTEpeca, HE0OXO0AUMOTO Il CAMOCTOSITENIbHON pabOThI;

— TIOJy4YEHHE 3HAHUH O COBPEMEHHOM YPOBHE pa3BUTHS HAyKM U TEXHUKH U O
IPOTHO3€ UX Pa3BUTHS Ha OJMDKaMIINE TO/IbI;

— HAy4YUThCS METOAMYECKH 00pabaThiBaTh MaTepuall (BBIAENSTH TIJIaBHbIE MBICIU U
MIOJIOKEHUS, MPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh HUX B  Pa3jIM4YHBIX
bopMynupoBKax);

— TOJy4YeHHe TOYHOIO NOHUMaHHUS BCeX HEOOXOAUMBIX TEPMUHOB U TOHSATHUH.




JIeKUMOHHBIA MaTepuall MOXKET COMNPOBOXKIATHCA JAEMOHCTpPALMEN CIIAIOB U
WCIIOIb30BAaHUEM Pa3[laTOYHOr0 Marepuana TIpUh TPOBEACHHH KOPOTKHUX JHCKYCCHH 00
O0COOEHHOCTSIX MPUMEHEHHS OTIEIbHBIX TEMATHK 110 JUCIUTIIIMHE.

CTpyKTypa OpeIocTaBICHUS JSKIIMOHHOTO MaTepraa:

— JIGKUMOHHBIA MaTepual H3Jaracrcs IMpernojaBaTeeM TPaAULUUOHHBIM PEYEBBIM
CIoco0OM ¢ IIMPOKHM IPHUBICYCHUEM CTYJACHUYCCKON ayJUTOPUHM K TOCTAHOBKE M PEIICHHIO
BOIIPOCOB, MU3y4YaE€MBbIX 10 TEME JICKLUH;

JIEKIIMOHHBIA MaTepHall WUTFOCTPUPYETCS CXeMaMH, rpadukamu, TaOnuiamMud U T.J. B
BUJIE TPAPUIECKHUX U SJIEKTPOHHBIX N300paKCHHIA

11.2. Meroauueckue ykazaHusi A OOYYaloIUXCsS MO BBIIOJIHEHUIO J1a00PaTOPHBIX
pabor

B xozme BeImoMHEHHMS J1a0OpaTOPHBIX paboT OOy4aromMiCsS [OJDKEH YIrIyOuTh U
3aKpENUTh 3HAHUS, NPAKTUYECKUE HABBIKH, OBJAJECTh COBPEMEHHOM METOIMKONM M TEXHUKOU
OKCIEPUMEHTAa B COOTBETCTBUH C KBAIM(HUKAIMOHHONW XapaKTEPUCTHKOW OO0YyJaromerocs.
Beinonnenue 1abopaTopHbIX pabOT COCTOMT M3 SKCIIEPUMEHTAIbHO-IIPAKTUYECKOH, pacyeTHo-
AQHAJIMTUYECKON YaCTeW U KOHTPOJIBHBIX MEPOIIPUATUI.

BeinonHenue 1a0opaTopHbBIX padoOT 0Oy4yaromMMCS SIBJISIETCS HEOTHEMJIEMOM YacThIO
U3yYeHHs] JTUCHMIUIMHBL, OIpeNesieMoil y4eOHBIM IUTAaHOM, W OTHOCHUTCS K CpEICTBaM,
o0ecreunBaroIIUM PEIIEHUE CIEAYIOIMX OCHOBHBIX 33/1a4 00y4YaroLIerocs:

— T[pHOOpeTeHHEe HaBBIKOB HCCIEIOBaHMs IPOLIECCOB, SBIEHUH U  OOBEKTOB,
M3Yy4aeMbIX B paMKax JJaHHOM JUCIUIINHBL,

— 3aKpeIUICHHE, PA3BUTHE M JETaJIN3alMs TEOPETUYECKUX 3HAHWUN, IOJYyYEHHBIX Ha
JEKLUSX;

— TOJIydeHHe HOBOM MH(OpMAINH 10 U3y4aeMOH TUCIUILINHE;

— T[pHOOpeTeHHWe  HABBIKOB  CAaMOCTOSITEIBHOH  paboThl ¢ J1a0OpaTOpHBIM
000py/TI0BaHHUEM U IPUOOPAMH.

3amanne 1 TpeOOBaHM K IIPOBEIEHUIO JJA00PATOPHEIX PadOT
JlaGopaTopHble 3aHATHS MPOBOIATCS TOCIE YTCHUS JICKIUH, NAIOIIMX TEOPETHUYECKUE

OCHOBBI JIJIs1 UX BBINOJIHEHUS. JlomycKaeTcs BBIIOJIHEHNE 1a00paTOPHBIX 3aHATUN 10 POUTEHUS
JeKIUH C Lenblo 00JerdeHuss U3y4eHus TEOpPEeTUUECKOro Marepuaia Mpu HAIWYMK ONMUCaHUN
paloT, BKJIIOYAIOUIMX HEOOXOAMMbIE TEOPETUUYECKHE CBEICHMS WJIM CCBUIKM Ha KOHKPETHBIE
yueOHbIe U3JaHUsl, COJePIKALINE ITH CBEACHUS.

OcHoBaHMeM 151 IPOBeIeHUs Ta00PAaTOPHBIX 3aHATHH MO JUCHUIUIMHE SIBIISIOTCS:

- IporpaMMa yuyeOHO! JUCIUILINHBL,

- pacnivcaHue y4eOHbIX 3aHITHM.

JlaGoparopHble 3aHSATHS JOJKHBI MPOBOJUTCS B CHEUAIU3UPOBAHHOW JTabopaTtopuu,
COOTBETCTBYIOIIEH CAaHUTAPHO-TUTHEHHUYECKUM HOpMaM, TpeOoBaHUSM O€30MacHOCTH U
TEXHUUYECKOH 3cTeTnke. MarepuanbHoe obecredeHre JOMKHO COOTBETCTBOBATH COBPEMEHHOMY
YPOBHIO IPOBEIEHUS HKCIEPUMEHTA B 00JIACTH PAJAMOCHCTEM M KOMIUIEKCOB YIPaBIEHHS, YTO
oOecnieunBaetcs Kapeapoii 24.

KonndectBo 000pyI0BaHHBIX JaOOPATOPHBIX MECT JIOJKHO OBITH HEOOXOJUMBIM JUIs
JOCTHIKEHUS TTOCTABJICHHBIX IIeNiell 00yd4eHUs: M JOCTaTOYHbIM Uil oOecreueHHst o0ydaeMbIM
yCII0BUM KOM(pOPTHOCTH.

Bo Bpemsi mabopaTOpHBIX 3aHITHI TOJDKHBI COOMIOATHCSA TOPSJIOK U JUCIHIUINHA B
COOTBETCTBUHU C MPaBUJIAMHU I0JIb30BAHUS JaHHOMU 1abopaTopueil.



[IpenomaBatenb UMEET MPaBO ONMPEACIATH COACPIKAHUE JIAOOPATOPHBIX padOT, BEIOMPATH
METOBI U CPE/ICTBA MPOBEJICHUS JIAOOPATOPHBIX MCCIIEA0BaHMM, HanOoJee TOJIHO OTBEYaloIIe
UX 0COOCHHOCTSIM M 00€CIIeunBaIOIINE BBICOKOE Ka4eCTBO y4eOHOTO mpolecca.

[IpenonaBarens GopMupyeT pyOeKHbIE U UTOTOBBIE PE3YNIbTaThl (PEUTHHTH) CTyACHTA
10 pe3y/bTaTaM BBITIOJIHEHHUS J1a00OPaTOPHBIX paboT.

[IpaBa, OTBETCTBEHHOCTh M O0SI3aHHOCTH CTYJICHTA.

1. Ha naGopaTopHOM 3aHSATHUU CTYIEHT HMeEET IMpaBO 3ajJaBaTh IMpernojaBaTeNto U (WIn)

71a00paHTy BOMPOCHI IO COACPKAHUIO U METOJMKE BHIMOIHEHHS paboThl U TPeOOBATh OTBETA 10

cymecTBy oOpamieHusi. OTBeT mpemnojaBarenis JOHKEH 00eCIeurnBaTh BBIMOJIHEHHUE CTYACHTOM

paboThl B TEYCHHE 3aHATUS B MOJHOM OOBEME M C HAIJISKAIIUM KaueCTBOM, OTOBOPEHHBIM B

METOIMYECKUX YKA3aHUSIX 110 IPOBEICHHIO JIAOOPATOPHBIX padoT.

2. CTyzeHT UMeeT MpaBo Ha BBIMOJIHEHHE JTAOOPaTOPHON pabOThI O OPUTHHAIBHOW METOJIUKE C

COTJIacHsl MPETo/IaBaTelisi U MO €ro HaA30pOM - MPHU Oe3yCIOBHOM COOJIIOJCHHM TpeOOBaHHMA

0e30MacHOCTH.

3. CTyIeHT uMeeT IpaBo BBIIOJIHUTE JTa00OPATOPHYIO PaboTy, MPOIMYIICHHYIO 110 YBAXKHUTEIbHOM

MPUYMHE, B YAChl, COTJIACOBAHHBIE C TPEIOIaBaTEIEM.

4. CryneHT o0s3aH mnpuOBIT, Ha J1a0OpaTOpHOE 3aHSATHE BO BpEMs, YCTAaHOBIEHHOE

pacnucaHueM, U ¢ HE0OX0IMMOI peaBapUTEIbHON OATOTOBKOM.

5. K BeimonHenuto 1abopatopHoi pabOoThI AOMYCKAOTCS CTYIEHTHI, IIOTBEPUBIINE TOTOBHOCTh

B 00beMe TpeOOBaHMI, COMCPIKANIUXCS B METOJUYCCKUX yKa3aHUSAX K J1a00OpaTOpHOU padore u

(MH) B YCTHBIX MTPEIBAPUTEIBHBIX YKa3aHUSAX MPET01aBaTels.

6. B xome maGopaTOpHBIX 3aHATHH CTYIEHTHl BEAYT HEOOXOAMMBIE 3alHCH, COCTABISIOT

MUCHbMEHHBINA OTYET (IIPOTOKOJI UCCIICTOBAHUI).

7. CTyZIeHT HECEeT OTBETCTBEHHOCTb:

- 32 IPOIYCK JIAOOPATOPHOTO 3aHATHS 110 HEYBAKUTEIbHON PUYNHE;

- HETMOrOTOBJIEHHOCT K JJAOOpaTOpHOH paboTe;

- HECBOEBPEMEHHYIO C/1auy OTUETOB O J1a00paTOpHOIl paboTe U UX 3alIUTY;

- IOpYy UMYIIECTBA M HAHECEHUE MaTePHAIILHOTO yiepOa 1adbopaTopumu.

8. B mporecce 3aiuThl CTYIEHT JAO0JKEH:

- IPOIEMOHCTPHUPOBATH 3HAHHE METOAMKH BHITIOJIHEHUS paOOTH M 000PYIOBaHHUS,
UCIOJIb3yeMOro B paboTe;

- YMETh UHTEPIPETUPOBATH MOTyUYEHHBIE B IPOLIECCE BHIMOIHEHUS pabOThl pe3yIbTaThl.

CTpyKTypa u (bODMa OoT4yeTa 0 HaGODaTODHOﬁ pa60Te
Otuer 10 Ha60paTOpHOﬁ pa60Te COCTaBJIICTCA KaXJAbIM CTYACHTOM HHAWBUAYAJBHO,

1100 BO3MOXKEH IO COIJIACOBAHUIO C MperojaBaTesieM OOLIMi oT4eT - MoArpymmnoil u3 2-3

CTYJICHTOB.
[Ipu odopmiiennn otuera mo JadboparopHoi paboTe B OTYETE JNOJKEH OBITH 0(OpPMIIEH

TUTYJABHBIA JUCT, TpuHATOrO0 B I'YAII 00pa3ua, [oKHBI OBITH MpPEICTaBICHb B YKa3aHHOU
MI0CJIEI0BATEIBHOCTH CIIEAYIOUINE PA3IEbL:

1 ens paboThr;

2 CxeMbl YCTaHOBOK,

3 ITops0K MIIM METO/AMKA BBIIOJIHEHHS paboThI;

4 Pe3ynbTaThl BBIIOJIHEHHBIX U3MEPEHUL;

5 O6paboTKa pe3yabTaTOB IKCIIEPUMEHTA;

6 AHanu3 pe3ysabTaToOB U BBIBOJBI IO padoTe.



TpeboBanusa kK 0hOPMIIEHHIO OTYETA O JIA00OPATOPHON padboTe
I'padmueckuii MaTepuan MpeACTaBIsACTCS B BUAC TaONHIl, I'pad@HUKOB, CXeM H MOXKET

BBIIIOJIHATBCS, KaK U TEKCTOBBIA MaTepual OT4eTa:
- TPAJUIIMOHHBIM CIIOCOOOM — IIAPUKOBOM PYUKOH, KapaHAaIIoM;
- aBTOMAaTH3UPOBAHHBIM CIIOCOOOM - C TNPUMEHEHHEM TIpadUUecKuX U IeyaTarolnuX
ycTpoicTB BbiBOs1a OBM.
VYcnoBHble 00O3HAYEHMs JIOJDKHBI COOTBETCTBOBATh TPEOOBaHMSM  JIEHCTBYIOIIMX
HOPMAaTUBHBIX JOKYMEHTOB.

Otder noKeH OBITH MPEJCTABJICH K 3aIllUTe BO BPEMs CIEAYIONIETO JIAOOPaTOPHOTO
3aHATHS WM B WHAMBHIYAJIbHBIC CPOKH, OrOBOPCHHBIC C TIperojaBaTelieM. 3a BpeMs
71ab0paTOPHOTO 3aHATHUS MIPETOaBaTellb OIICHUBACT paOOTy CTYACHTA ITyTEM IMPOBEPKH OTYETA U
€ro 3amuThl (codeceaoBaHus).

11.3. MeToandeckue yKaszaHHs Ui OOYdYalOIIUMXCA IO TPOXOXKICHUIO KypCOBOTO
POCKTHPOBAHMS/BBITIOITHEHUS KypCOBOM PabOTHI

Kypcogoii mpoekt/ pabota IpoBOAUTCS € LENbI0 (POPMHUPOBAHMS Y OOYUYAIOIINXCS OTIBITA
KOMILJIEKCHOTO PEIICHUsI KOHKPETHBIX 3371a4 MPO(EeCCUOHANTBHOMN NeSTeTbHOCTH.

KypcoBoii nmpoext/ paboTta mo3BosisieT 00yyaromemMycs:

— CHCTEMAaTH3UpOBaTh M 3aKpENUTh IMOJYYCHHBIE TEOPETUYECKHWE 3HAHUA W
NPaKTUYECKHEe YMEHHUS IO TNPOPECCHOHANBHBIM YYEOHBIM JUCHHUIUIMHAM W MOAYISIM B
COOTBETCTBUH C TPEOOBAHUSIMH K YPOBHIO IIOATOTOBKH, YCTAHOBJICHHBIMH ITPOTPaMMON Y4eOHOM
JMCUMIUIMHBL,  TPOTpaMMOW  TOATOTOBKH  CIIEIUANMCTAa  COOTBETCTBYIOILETO  YPOBHH,
KBaTH(UKAIIH;

— TPUMEHUTH TOJTyYEHHBIC 3HAHUS, YMEHHS W MPAKTUYECKHH OMBIT MPH PEIICHUH
KOMILJIEKCHBIX 33/1a4, B COOTBETCTBUU C OCHOBHBIMHU BHUJAMU NMPO(eCCHOHANBHOM AeATeIbHOCTH
110 HaMpaBJICHUIO/ CIIENUAIBbHOCTH/ IPOTpaMMe;

— yIIIyOWUTBH TEOPETHUYECKHE 3HAHHUS B COOTBETCTBHUH C 33aHHON TEMOM;

— cdopMHpOBaTh yMEHHUS TPUMEHATh TEOPETHYECKHWE 3HAHHUA TIPU  PEIICHUH
HECTaHJAAPTHHIX 3a7ay;

— [puoOpecTH OIBIT AHATUTUYECKOH, pacu€THOM, KOHCTPYKTOPCKOH paboThl H
c(OpMHPOBATH COOTBETCTBYIONNE YMEHUS;

— cdopMHupoBaTh YMEHHMS pabOThl CO CIEUUAIBHOW JIUTEpaTypoil, CIpaBOYHOIA,
HOPMAaTHUBHOM U MPaBOBOM TOKyMEHTalKel 1 HHBIMU HH(POPMAIMOHHBIMU HCTOUHUKAMH;

— cdopmupoBath yMeHHMS (OPMYIMPOBATh JIOTHUECKH OOOCHOBAaHHbBIE BBIBOJBI,
NPEUIOKEHUS U PEKOMEHIAINH 0 Pe3ysIbTaTaM BBIIIOJIHEHUS PabOThI;

—  pa3BUTH MPOPECCHOHATHHYIO TMCBMEHHYIO U YCTHYIO pe4b 00yUJaronerocs;

— pPa3BUTh CHCTEMHOE MBIIIICHHE, TBOPYECKYI0 HHHIIMATHBY, CaMOCTOSTEIBHOCTS,
OpPraHW30BaHHOCTh W OTBETCTBEHHOCTH 3a IIPUHUMAEMbIE PEIICHUS;

copMHpOBAaTh HABBIKM  IUJIAHOMEPHOM  pEryiasipHOM  paboThl HaJX  pelleHUueM
MOCTaBJIEHHBIX 3a7a4
CTpyKTypa NOSICHUTEIbHON 3aIIMCKU KYPCOBOTO MPOEKTa/ paboThl
B cocTaB nosicHUTENBHOM 3alIMCKH BXOJSAT:

1. TutynbHbIN nHCT (0dopmitsieTcs o o0pas3ily, npuBeaAeHHOMY Ha caiite ['Y AT

2. Conepxanue (C ykazaHUEM CTpaHUII).

3. Texunueckoe 3ananue (T3).

4. Beenenue (akTyalTbHOCTh MPOOJIEMBI, IpeaMeT (0OBEKT), 1IeTh U 33J1a4 UCCIICTIOBAHNUS)



5. Ananmu3 T3 u mocTaHOBKa 3a71a4 KypCOBOM pabOTHI.

6. Pe3ynpTarel cOopa TeXHUUECKOM HH(pOpMAIIUU IO TEME pabOTHI U €€ aHAIIHU3.

7. OCHOBHOH pazfiel, MOCBSIIEHHBIH HA3HAYCHHIO, IPUHIHITY ISHCTBUS aHATU3UPYEMOTO
YCTPOKMCTBA, BEIOOPY CXEMBI, METO/IBI pacueTa.

8. 3axmrouenue. BeiBozp! o padore.

9. CiucoK UCTIONIB30BAHHBIX UCTOYHHKOB.

10. Ipunoxenue (IIpunoxxenus).

TpeboBanust k 0hopMIICHUIO TOSICHUTEIbHON 3alIMCKH KYPCOBOTO IPOeKTa/ paboThl
[MosicHuTenpHas 3amUcKa KypCOBOTO TMPOEKTa/paboThl  JIOJDKHA COOTBETCTBOBATH
IpaBUJIaM HaIMCAHUsI KyPCOBBIX U BBITYCKHBIX KBaTHU(PUKAIMOHHBIX paboT cryaentamu ['YAIL

11.4. Meroauueckue yKazaHus JUIsl OOYYaIONIMXCS MO MPOXO0XKICHUIO CAMOCTOSITEIHLHOM
paboThI

B Xozie BBITIOJIHEHUSI CaMOCTOSITEIIBHON PabOThI, O0YYAIONIUIICS BBIMOJIHAET PabOTy IO
3aJJaHUI0 ¥ TIPU METOJUYECKOM PYKOBOJCTBE IPEINOAaBaTelisi, HO 0e3 ero HemoCpeICTBEHHOTO
YUYaCTHS.

s oOydarommxcsi 1Mo 3a09HON (opMe OOyYeHHs, CaMOCTOSTENbHAs padoTa MOXKET
BKJII0YATh B €051 KOHTPOJIBHYIO padoTy.

B mporecce BBIMOTHEHHST CAMOCTOSTENLHONW paboThl, y oOydaromerocst (GopMHpYyeTcs
nenecoo0pa3Hoe MIaHUPOBaHUE pabouero BpEMEHH, KOTOPOE MO3BOJISIET UM pa3BUBATh YMCHUS
N HABBIKM B YCBOCHHMU MW CHCTCMATH3ALIUH HpI/IO6pCTaCMI)IX 3HaHI/If/'I, o0ecrieunBaeT BBICOKUH
YPOBEHb YCIIEBAEMOCTH B TIEpUOJ OOYUYCHHs, IIOMOTACT IOJYYUTh HABBIKH TTOBBINICHHS
poEeCCHOHAIBHOTO YPOBHSI.

MetoauyeckiMH ~ MaTepUallaMK,  HANpaBJSIOIIMMU  CaAMOCTOSITENIbBHYHO — paboTy
00yJaroUUX CSASBIISIOTCS:

—  y4eOHO-METOMYECKUN MaTepHa 1o JUCIUIINHE;

—  METOAMYECKHE YKa3aHHS MO BBIMOJHEHUIO KOHTPOIBHBIX PadOT (Ui 00yJaromuxcs
10 3204HON (hopMe 0OyUeHHs ).

11.5. Meroauueckue ykazaHus Ui OOy4aroIMXCs MO MPOXOXKICHHUIO TEKYIIETo
KOHTPOJISI YCIIEBAEMOCTH.

Texkymuii KOHTpPOJIb YCIIEBAEMOCTH MpPEIyCMaTPUBACT KOHTPOJIb KadyecTBa 3HAHHM
00y4arouuxcsi, OCYyIIECTBIIEMOT0 B TE€UEHHE CEMECTpa C ILIEJbI0 OLIEHMBAHMS X0Jla OCBOCHUS
JUCLUTUIMHBL.

KoHnTponb BbIMONHSETCS myTeM ompoca B ycTHOM ¢(opme. Omnpoc mpoBoAUTCA IO
BOMpOCaM JIEKIIMOHHOTO MaTepHaja, MPOYUTAHHOTO K MOMEHTY OIpOCa, W BBINOJHEHHBIX K
ATOMY MOMEHTY J1abopaTopHbIX paboT. Pe3ynbratsl GuKCUpyOTCS B BUjE ~3a4eT’”’, “He3ader” U
OyAyT y4UTBIBATHCS IPU MPOBEICHUM MPOMEXYTOUHOM arTecTaiu. KoamuecTBo KOHTPOIBHBIX
TOYEK — TpU. B cilydae HEBBINOIHEHHs] W/MIU HEYCHEIHON craun 3 u Oosiee 1abOpaTOPHBIX
pabot, o0yyaromuiicsi, MpU yCHEIIHOM MPOXO0XKIECHUHN MPOMEXYTOYHON aTTeCTallud, HE MOXKET
MOJIYYUTh aTTECTALIMOHHYIO OLIEHKY BBIIIE "YyOBIETBOPUTEIBHO" .

11.6. MeToau4veckue yKa3zaHUs JUI OOyYarONIMXCs MO MPOXOKICHHUIO IMPOMEKYTOTHON
aTTeCTalUU.

[IpomexxyTounast ~ aTTecTamsi  OOyJarOmUXcsi  MPEAyCMaTpUBaeT  OIICHUBAHUE
MIPOMEKYTOUHBIX U OKOHYATEIBHBIX PE3YyIbTaTOB OO0y4YeHHs MO nuciuruiiHe. OHa BKIIIOYAET B
cedst:

— 9JK3aMeH — (opma OLEHKH 3HAaHUM, TONYyYEHHBIX OOYyYaroIIUMCS B Ipolecce
W3YYEHUS BCEH MUCIUIUIMHBI WM €€ YaCcTH, HAaBBIKOB CAMOCTOATEIHHOU paboThl, CIOCOOHOCTH
MPUMEHATh MX JJIs pEelIeHUs MPAKTHUYEeCKUX 3a7ad. JK3aMeH, Kak TMpPaBWJIO, MPOBOJMUTCS B



NepuoJl HK3aMEHAIMOHHOM CECCHMM W 3aBEpIIAETCS aTTECTAlMOHHOM OLEHKOW «OTIUYHOY,
«XOPOLIOY, «YAOBJIETBOPUTEIBHOY, «HEYIOBIECTBOPUTEIBHOY.

— 3aueT — 3To (hopMa OLEHKU 3HAHUH, MMOTYYSHHBIX OOYYAIOUIMMCS B XOJI€ U3yUCHHS
yueOHOM TUCUUIUIMHBI B LIEJIOM WJIM IPOMEXYTOUHas (110 OKOHYaHUU CEMECTpa) OlleHKa 3HaHUMN
0o0yyaromuMcs 10 OTJEIbHBIM pa3fieliaM JUCLUIUIMHBI C aTTECTAllMOHHON OLIEHKOW «3auTEeHO»
WJIU «HE 3aU4TEHO».

— 1uddepeHIpPOBaHHBIM 3a4eT — 3T0 (opMa OLEHKM 3HAaHUM, IOJy4YEeHHBIX
00yyJarouuMcs Mpy U3y4eHUU JAUCIHUIUIMHBI, TIPU BBITOJIHEHUH KYPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, Hay4HO-HUCCIIEA0BATEIbCKUX PA0OT U MPOXOKICHUH MPAKTUK C aTTECTAllMOHHON OLIEHKOU
«OTIUYHOY, «XOPOIIOY, «YAOBIECTBOPUTEIBHOY, KHEYOBICTBOPUTEIHLHOY.

Cucrema OLEHOK IpPHU IMPOBEACHUU NPOMEKYTOUHOM AaTTECTAllMM OCYIIECTBISAETCS B
COOTBETCTBUM C TpeboBanmsiMu [lonokenuit «O TeKymeM KOHTPOJIE YCIEBAEMOCTH U
MPOMEKYTOUHOH aTTectanuu cryfaeHToB ['YAII, oOydarommuxcss mo mporpamMMmbl BBICIIETO
obpazoBanus» U «O MOMYIBHO-PEUTUHIOBOM CHCTEME OIICHKH KadecTBa ydeOHOU paboTh
cryneHtoB B 'Y AIDy.



Jluct BHeceHUs U3MEHEHUH B pabouyro MporpamMmy JUCIHUILIAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHusl
Kadeapsl

Ionmuce
3aB.

kadempoit




