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AHHOTAIMA

Hucummuimna  «lIpoexTupoBanne mnprHOOPOB U CHCTEM»BXOJUT B BapHATUBHYIO YacTb
00pa30BaTeNbLHON MPOrPaMMBbl TIOJITOTOBKH CTYICHTOB 1O HampaBieHuto «24.03.02 «Cuctemsl
yIpaBieHUs JBUKEHUEM M HaBUTallMs» HanpaBieHHOCTh «[IpuOopbl U cucTeMbl OpHEeHTaluu,
crabunm3anui ¥ HaBuranumy». Jucumrmumba peammsyercs kadenpoir Nel3. Kpamudukarms
BBIITYCKHHKA — OaKaJiaBp.

OCHOBHOH 1€NbI0 JAUCHUUIUIMHBI  SIBISETCS (OPMUPOBAHUME Yy CTYIEHTOB OOIIMX
TEOPETUYECKUX U NPAKTUUECKUX 3HAHUN MO MNPOEKTHUPOBAHMIO PETYIATOPOB B CHCTEMax
CTa0MJIM3allMN W YIPABJICHUS Ha OCHOBE NMPHUOIMKEHHBIX METOJOB CHHTE3a M pEIIeHHs 3amad
ONTUMAJIBHOTO CHHTE3a a Takke (OPMUPOBAHUS TEOPETHHYECKHX U MPAKTHUYECKUX 3HAHUU 1O
MIPOEKTUPOBAHUIO UCTIOJIHUTEIbHBIX YCTPOICTB CUCTEM CTAOMUIN3ALMU U YIIPABICHHUSL.

JucuuninuHa HameneHa Ha (QOpPMUPOBAHHME Yy BBIIYCKHHMKA MPO(ecCHOHAIbHBIX
KOMIIETEHIIUH:

VYK-2 «CnocobeH ompenensTh Kpyr 3agad B paMKaxX TOCTAaBJICHHOW I U BBIOMpATH
ONTUMAaJIbHBIE CIOCOOBI MX pelicHus, UCXOasd M3 )IGI)IICTBYIOHIHX IMPaBOBBIX HOPM, HMCIOIIHUXCSA
pPECYpPCOB U OTPaHUYEHUI»

[IK-2 «Cnocoben pa3pabarbiBaTh NPOEKTH NPUOOPOB OPHEHTALlMM, HaBUTALUU U
cTaOMIM3aIU U JIETATENIbHBIX allllapaTOB M UX COCTaBHBIX YacTen»

[IpenoaBanue JTUCIUIUIMHBI TIPEIyCMaTpPUBAcT CileaAyromue (OpPMBI  OpraHU3aluu
y4eOHOro Tpolecca: JICKIMH, jJabopaTopHble pPabOThI, CaMOCTOsATEIbHAs pabdoTa CTYACHTA,
KOHCYJIbTAIMH, KypCOBOE IPOSKTHPOBAHNE).

[IporpaMmoii JWCHMILIMHBI MPEIyCMOTPEHBI CIICAYIONIUE BHUIABI KOHTPOJIS: TEKYIIHMA
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEKYTOUYHAS aTTecTalis B opMe IK3aMEHa.

OO6mast TpyI0€MKOCTh OCBOCHHMSI TUCIUIUIMHBI COCTaBIIAECT 3 3a4€THHIX enuHuIlbl, 108 yacos.
S3bIK 00YUYCHHS 110 JUCIUILTHHEKPYCCKHI».



1. IlepedeHb MIIAHUPYEMBIX Pe3y/JIbTATOB 00y4eHHS MO JUCLHMILINHE

1.1. Ileau npenoaaBaHUsA AUCHHUILINHBI

OCHOBHOW WENbI0 AUCHUIUIMHBI  SBIAETCS (OPMUPOBAHHE Yy CTYACHTOB OOIIUX
TEOPETUYECKUX M IPAKTUYECKUX 3HAHUK II0 IPOCKTUPOBAHMIO PETYIATOPOB B CHCTEMax
CTa0MJIM3allMN W YIPABJICHUS Ha OCHOBE NMPHUOIIDKEHHBIX METOJOB CHHTE3a M PEIICHHs 3a7ad
ONTUMAJIFHOTO CHHTE3a a TaKkkKe (POPMHPOBAHUS TEOPETHUYECKUX U TMPAKTHUECKUX 3HAHUM I10
MPOEKTUPOBAHUIO UCTIOJTHUTEIBHBIX YCTPOUCTB CHCTEM CTAOMIIM3AIMH U YIIPABJICHUSI.

1.2]lucuuninHa BXOJAWUT B COCTaB 4YacTH, (POpPMUPYEeMOW YyJacTHHKaMH OOpa30BaTEIbHBIX
OTHOIIIEHMIA,00pa30BaTEILHON MPOTpaMMBI BeICIero oopasosanus (nanee — OI1 BO).

1.3. TlepedyeHb IUTAHUPYEMBIX pE3yNIbTATOB OOYYEHHs MO IUCHHIUIMHE, COOTHECEHHBIX C
IJIaHUPYEeMbIMU pe3ynbTatamMu ocBoenus OI1BO.

B pesynbraTe M3ydeHUs AUCUUILIMHBI OOydaroluics AOJDKEH 00JanaTh CIEeTyIOLUMU
KOMITETEHIUSIMU WM UX 4YacTsMHU. KoMIieTeHIMu 1 MHAUKATOPBl UX JOCTHXKEHUS MPHUBENIECHBI B
tabnuue 1.

Tabnuna 1 — I[lepeyeHs KOMIETEHIIMI ¥ MHIUKATOPOB WX JIOCTHKEHUS

Kareropwus (rpymma) Kon u Ko u HauMeHOBaHME HHIUKATOPA JOCTHKEHUS
HAaNMEHOBaHUE
KOMIIETEHITUN KOMIICTCHITNHT
KOMIIETEHITUN
YK-2 Cnocoben
ONPENENATh KPYyr
3a/1a4 B paMKax
HOCTAaBJIEHHOM IIEJIH
Y BBIOMPATH VK-2.V¥.2 ymeTs ucnonap30BaTb HOPMaTUBHYIO
VHUBEpCaTbHbIE ONTHUMAaJbHbIE Y IIPaBOBYIO JOKYMEHTALINIO
KOMITETEHIIIH CrocoObI X VYK-2.B.1 BnageTs HaBbIKaMH BBIOOPA
PEUICHUS, UCXOSI M3 | ONTUMAIBHOTO CrIoco0a pelieHus 3a1a4 ¢
JEHCTBYIOIINX Y4E€TOM JICHCTBYIOLINX MPABOBBIX HOPM
IIPaBOBBIX HOPM,
UMEIOIINXCS
pecypcoB u
OrpaHUYECHUN
[1K-2.3.1 3HaTh OCHOBBI TPOEKTUPOBAHMUS,
KOHCTPYMPOBAHUS U MPOU3BOICTBA PHUOOPOB
OpUEHTAIINH, HABUTAIMH U CTaOUITN3alluu
[IK-2 Cnocoben JIeTaTeNbHBIX alllapaToB; BUbI IPOEKTHOMN
pa3pabaThiBaTh AOKYMEHTallUN
npoektsl mpubopoB | [1IK-2.V.1 ymers aHanu3upoBaTh BapuaHThI U
TTpodeccuoHanbHbIe OpHEHTALINH, MPUHUMATH PEIIEHUS 0 O0BEKTY
B — HaBUrallUU U MIPOEKTUPOBAHUS HA OCHOBE CUCTEMHOI'O
cTabunm3anuu noaxoaa
JICTAaTCIIbHBIX [1K-2.B.1 BnaseTs HaBbIKAaMU pabOTHI B
allllapaToB U X UH(POPMALMOHHO-KOMMYHUKAIIHOHHOM
COCTaBHbIX 4aCTeH MPOCTPAHCTBE, MPOBOJUTHL KOMIIBIOTEPHOC
MOJEIMPOBAHUE, PACUETHI C UCIIOIb30BaHUEM
MPOTPaMMHBIX CPEJICTB OOIIETo U
CIEUUATBLHOTO Ha3HAUYECHUS




2. MecTto 1ucuMiuiuHbl B cTpykrype OI1

JucuuruinHa Oa3upyercss Ha 3HAHUAX, paHee MPUOOPETEHHBIX CTYACHTAMH NPHU HU3YUCHHUH
CJIEYIOIUX TUCLUIUINH:
dusnka;
Maremaruka.MaTeMaTu4eCKUil aHAJIN3,
[IpukiagHas MexaHUKa;
DNEeKTPOTEXHHUKA;
DNEeKTPOHUKA;
CrierinanbHble JIEKTPUUYECKHE MALIUHBL;
OCHOBBI TEOPUM YIPABICHUS;
0. 'mpockomyeckue mpuOOpPHI ¥ CUCTEMB,

11. DnemeHTh TUPOCKONMYECKUX PUOOPOB U CUCTEM;

12. KOHCTPYKIIMH JIEMEHTOB CUCTEM OpPHEHTAINH, CTAOMIN3AI[H 1 HABUTAIlHH;

13. DneMeHTHI CUCTEM YIPaBJICHUS.
3HaHMs, TIOJIyY€HHblE TpU M3YyYEHUH MaTephaja JaHHOM JWUCHUUIUIMHBI, MMEIOT Kak
CaMOCTOSITEJIbHOE 3HAYEHHE U UCTIONB3YIOTCS IPUIIOATOTOBKY KBAIM(DUKAIIMOHHON pabOoThI.

ROo~NoOA~®

3. O0bem aucuumiannbl B 3E/akagem. yac

Jlanubie 00 001meM 00beMe TUCIUIUIMHBI, TPYA0SMKOCTH OT/ICIBHBIX BHIOB YUeOHOW pabOTHI IO
JTUCIHILTAHE (M pacrpeesieHUue 3TOH TPYJOEMKOCTH IO CEMECTpaM) TPEICTABIICHBI B TA0HIIE 2

Tabmuma 2 — O6beM U TPYJ0EMKOCTh JUCITUTIIHBI

TpynoemkocTb 1Mo
Bun yue6HO# paGoThI Bcero ceMecTpam
Ne8

1 2 3
Ob6was mpyooemkocms oucyununst, 3E/ (4ac) 3/ 108 3/ 108
U3 Hux yacoe npakmuyueckoii R0020MoeKu 5 5
Ayoumopnuie 3anamus, BCETo yac. 30 30
B TOM YHCJIC:
nekmuu (JI), (vac) 20 20
npakTuaeckue/ceMunapckue 3ansatus (I13), (uac) 10 10
naboparopusie padotsl (JIP), (yac)
KypcoBoii ipoekT (padota) (KII, KP), (uac)
JK3aMeH, (Jac) 36 36
Camocmoamenvnan paboma, Bcero (dac) 42 42
Buo npomesxcymounoiilammecmayuu’ 3a4et, 1udd. ks, S,
3aueT, ok3ameH (3auer, udd. 3au, Jk3.**)




4. Coaep:xanue TUCIHUTLIUHBI

4.1. PacnpenejieHue TPYA0E€MKOCTH THCHHILUIHHBI M0 pa3aeaM U BUIaM 3aHATHI
Pa3nenbl v TeMbI JUCIUILIMHBL U UX TPYAOEMKOCTh ITPHUBE/ICHBI B Ta0IHIE 3.
Tabmuna 3. — Pa3znensl, TEeMbl JUCHUTUIMHBL U HX TP

TOCMKOCTbB

Paznenbl, TeMBI JUCIUILIMHEI

Jleknun

(qac)

I13
(C3)

JIP

(dac)

KII

(uac)

CPC

(dac)

Cemectp

Paznen 1. OOmiue cBeqeHus O
MIPOEKTHOM TIPOIIeCcCe

Tema 1.1.0pranu3zanusi IpOEKTHOTO
mnporecca

Tema 1.2. Texauueckoe 3aIaHue HA
MPOEKTUPOBAHUE

2

Pasnen 2. [IpubnmxeHHbIE METObI
CUHTE3a PEryIsATOPOB B
ANEKTPOMEXAHUYECKUX CUCTEMAX

Tema 2.1.Metonuka cuaTesa
PETYJISITOPOB MO 3aJaHHBIM
xapaKT epI/ICTI/IKaM B nepexongOM
npouecce.

Tewma 2.2.[lpyrue npuOnmkeHHbIC
METOIMKH CHHTE3a PEryJISITOPOB

Paznen 3. AHaTUTUUECKOE
KOHCTPYHPOBAHHE PETYISITOPOB

Tema 3.1.IloctanoBka 3agauun AKOP

Tema 3.2.Pemenue 3agaun AKOP na
IUIOCKOCTH KOMILIEKCHOTO
TIEPEMEHHOTO.

Tema 3.2.I1pakTuyeckue 3a1a4u
cuHTe3a peryiasTopoB merogom AKOP
B CHCTEMax CTaOUIU3aluu U
yIpaBJICHUS

15

Paznen 4. IIpoekTupoBanue
WCIIOJHUTENbHBIX YCTPOMUCTB B
CUCTEMax CTaOMIM3AINH U
yIIpaBJIEHHUS.

Tema 4.1.UcnomHurenbHOE
YCTPOMCTBO C 3JIEKTPOJBUTATEIIEM.

Tema 4.2.IIpoektupoBanue
IEKTPOTUIPABINYECKUX U
ITHEBMATUYECKUX UCIIOJHUTEIBHBIX
YCTPOMCTB

15

HUroro B cemectpe:

20

10

42

Uroro:

20

10

42




4.2. Conep:xaHue pa3ieioB H TeM JIEKIMOHHBIX 3aHATHIH
CopepxaHue pa3/ielioB U TEM JICKIIMOHHBIX 3aHATHI MPUBEACHO B TabnwmIe 4.

Tabnuma 4 - Conepxkanue pa3/ieJoB U TEM JICKIIMOHHBIX 3aHSATUI

Howmep
paszena

HazBanue u copepxanue pa3aeinoB U TeM JIEKITMOHHBIX 3aHATUN

1

Pazgen 1. O6mue cBeeHus 0 MPOEKTHOM MPOIECcce
Tema 1.1. Opranusaius MPOEKTHOTO MpoIecca.

Omnpenenenre mNpoeKkTHOTO mpoiecca. Hucxoxsmiee M Bocxojsiiee
npoextupoBanue. HMepapxuyeckass CTpyKTypa IPOEKTHOTO IIpoLecca.
VYyacTHUKM TpOEKTHOro mpouecca. JKW3HEHHBIM LMK M3JENHS.
KoHCTpyKTOpCKOE M TEXHOJIOTMYECKOE IPOEKTUPOBAHHME. BpemeHHbIe
($a3pl MpoeKkTHOro mpolecca. TEeXHUYECKUE TMPEeTIONKEHUs, ICKU3HBIN
MIPOEKT, pabouee IPOEKTUPOBAHNUE.

Tema 1.2. Texunueckoe 3a1aHA€e HAa TPOEKTUPOBAHMUE.

CTpykTypa TEXHHUYECKOTO 3aJlaHus. AHAIN3 TEXHHYECKOTO 3aJaHus Ha
MPOEKTUpPOBAaHUE  MPUOOPOB HM  CcUCTEeM.  BpiGop  MeToauMKH
MPOEKTUPOBAHUSI MPUOOPOB M CHUCTEM C YYETOM BBIOPAHHOW CXEMBI U
pacyeT €€ OCHOBHBIX XapaKTePUCTUK B  3aJaHHBIX  YCJIOBUSIX
sKcIuTyaTaruu.  [IpoekTUpoBaHWE  CYNEpHpele3HOHHBIX  MPUOOPOB.
Hcnonb3oBaHne COBPEMEHHBIX CHUCTEM MAIIMHHOM rpapukud Mpu
0(OpPMIIEHUN JOKYMEHTAIIUH.

Pazgen 2. IlpubnmkeHHbIE METOIBI CHHTE3a  PETYIATOPOB B
ANEKTPOMEXAaHUYECKUX CUCTEMAaX

Tema  2.1.Metoaumka  cHHTE3a  pEryJaTOpoOB MO  3aJaHHBIM
XapaKTepUCTUKAM B IIEPEXOTHOM IIpoliecce

OOmiass xapakTepuCTHKa 3aJaud CHHTE3a peryjiasTopoB. Beibop
METOJIMKH MPOEKTUPOBAHUS PETYISTOPOB, UCXOMS U3 YCIOBUN 3aJayM.
CuHTe3 perymsaTopa MO 3aJaHHBIM XapaKTePUCTHKaM B IEPEXOJHOM
npouecce. Bpibop kermaemol mepeaaToyHONM (PYHKUHMU  CUCTEMBbI
perynupoBaHusi, orpaHnyeHusi Ha BbIOOp. OmpenesieHue MeperaTouHoMl
¢byakuu perynsaropa. IlpuMep cuHTe3a peryisTtopoB B CTaTUYECKOU
cucreme crabunmzanuu. [lpumep cuHTe3a peryasiTOpoB B acTaTUYECKON
CUCTEME CTAOHMIIN3alIHH.

Tema 2.2.[Ipyrue npuOnmxeHHbIe METOIUKH CUHTE3a PETYISTOPOB.

KopueBble MeTobl cuHTE3a. METOANKN NPOEKTUPOBAHUS PETYIATOPOB B
cHCTEMaX CTaOMIM3allMM B 4acTOTHOW oOmactH. OCOOEHHOCTH CHHTE3a
pPErysATOpPOB B CHUCTEMAX YIPABJIEHUS IPU HAIWYUU BO3MYILIAIOIIUX
BO3JICHUCTBUM.

Pazgen 3. AnanuTrdeckoe KOHCTPYHUPOBAHHUE PETYIISATOPOB
Tema 3.1.IloctanoBka 3agaun AKOP.

®opmupoBanue (yHKIHOHANA. MeETOIMKH BHIOOpAa BECOBBIX KOHCTAHT
¢GyHKIMOHATA.

Tema 3.2.Pemenme 3amaun AKOP Ha mIockocTH KOMILUIEKCHOIO
MIEPEMEHHOTO.

I[OHOJ'IHI/ITCJ'ILHLIC CBCACHUA U3 TCOPUU (I)YHKI_II/II\/'I KOMIIJICKCHOT'O




MEePEMEHHOTO M KOHTYpPHOTO  HHTerpupoBanusi.  OOpaieHue
(GyHKIMOHANAa HA IUIOCKOCTH KOMIUIEKCHOTO TepeMeHHoro. Ilyrtu
VIOPOIIEHHUS  TOJY4YEHHbIX  pelleHud. Meroauka  MUHUMHM3ALUU
(yHKIMOHATIA HA TUIOCKOCTH KOMIUIEKCHOTO MTEPEMEHHOTO.

Tema 3.2.1Ipaktuueckue 3agaun cuHresa perynaropos merogoM AKOP B
crcTeMax CTa0MIN3aIiH U yIPABICHHS

Cunre3 cuntesa perynsropoB merogoM AKOP B cucremax ynpasiieHus.
Meroauka ydera yCTaHOBUBILEHCS PEAKLUHA B IIPOCKTUPYEMOM CUCTEME.
Croxactuueckue 3agaud. OCOOEHHOCTU MPOEKTUPOBAHUS PETYISITOPOB B
cucremax crabwmmsanuu. Pemenue 3amaun AKOP B cucremax
yIpaBJIeHUs PU HAIWYUHU BO3MYIIEHUH.

4 Paznen 4. IlpoexkTupoBaHHME HCHOJIHUTENBHBIX YCTPOWCTB B CHCTEMax
CTaOWIN3aluU U YIIPABICHUS.

Tewma 4.1.criomHUTENIBHOE YCTPONCTBO C DJEKTPOABUTATEIIEM.

TpebGoBanusi, MpeabsIBIAsIEMbIE K UCTIOJHUTEIBHBIM YCTpOKcTBaM. Bribop
JNEKTPOKMHEMATHYECKOW CXEMBl DJIEKTPUYECKONW pPYJIEBOW MAIWHBI.
Pacuer OCHOBHBIX MapaMeTpPOB JIIEKTPUYECKOW PYJIEBONW MAaIIUHBI C
Y4E€TOM BIIMSIHUS Harpy3KH.

Tema 4.2 IIpoexTupoBaHue IEKTPOTUAPABINYECKAX U MTHEBMATHYECKUX
WCIIOJIHUTENBHBIX YCTPOUCTB

PacuetHas cxema  DJIEKTPOTHAPABIMYECKOW  pPYJIEBOM  MAIIHMHBI.
[IpoexTrpoBanue cuiioBoro nuiauHApa. [lpoekTupoBanue 30710THUKOBOTO
pacnpenenutend. [I[poekTupoBaHre THIPOYCHIUTENS "COIIIO-3acIOHKa".
[IpoekTupoBaHre MTHEBMATUYECKOU PYJIEBOM MAIlIUHbI.

YacTp JEKITMOHHBIX 3aHATHU COMPOBOXKIACTCSA, JAEMOHCTpAlMEeHd CIIai0oB M  Y4eOHBIX
(bUITBEMOB.

4.3. [IpakTHyeckune (CeMUHAPCKUE) 3aHATHS
TeMbl IpakTHYECKUX 3aHATHI U X TPYJOEMKOCTh IPUBEICHBI B TAOIUIIC 5.

Tabnunab — [IpakTuyeckue 3aHATUS U UX TPYJTOEMKOCTb

Ne
. dopmbinpaktuue | Tpymoem aznena
Ne n/nn Tembl mpakTHUECKUX 3aHATUI P parTH’ by P
CKHUX 3aHITHUHN KQCTL,(qac) ITACIIUIT
JIUHBI
Cemectp 8
1 CuHTe3 peryniaropa B CTaTUYECKOU Pacuersi, 4 2
cucreme crabunuzanuu kpena JIAu MOJIETTUPOBaHUE
UCCIIeIOBAaHUM XapaKTEPUCTUK
METOJIOM MaTeMaTH4eCKOTO
MO/IeTTUPOBAHUS
2 CuHTe3 perynsaropa B CTaTH4ECKON Pacuersl, 4 2
cucreMe crabunuzanuu kpena JIAu MOJIeIMPOBaHHE
UCCIIEIOBAaHUM XapaKTEPUCTUK
METOJIOM MaTeMaTHYeCKOTO
MO/IETTUPOBAHUS
3 AKOP B cucreme ynpaBieHus Pacuersl, 2 3
KpeHoM JIA MOJIeIMPOBaHHE
Bcero 10




4.4.JIaGopaTopHble 3aHATHS
Tembl 1a00paTOPHBIX 3aHATHHA U UX TPYAOEMKOCTb IPUBE/ICHBI B TabmHIIe 6.

Tabnuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJOEMKOCTh

Ne T
TOEMKOCTb,
HammeHnoBanwue 1a00paTopHBIX paboT by Ne pasnena

/o (4ac) MUCHUTUINHEI

Y4eOHBIM MJIAaHOM HE IPETYCMOTPEHO

4.5. KypcoBoe npoexkTupoBaHue (padora)

VY4eOHBIM MJIaHOM HE IIPETYCMOTPEHO

4.6. CamocrosTejbHasi padoTa CTY/IEHTOB
Bupl caMmocTosATeNbHOM paboThI U €€ TPYI0EMKOCTh IPUBEIEHBI B Ta0muIe 6.

Tabnuma 7 — Bunel caMocTosiTenbHON pabOThI U €€ TPYIOEMKOCTh

Bun camocTosTenbHOM padoThI Bcero, uac Cemectp 8, gac
1 2 3

CamocTosiTeqibHasA padoTa, BCEro 42 42
HU3y4YEHHE TEOPETUUECKOr0 MaTepuana 35 35
mucrutrHb (TO)
kypcoBoe npoektupoBanue (KII, KP)
pacuerHo-Tpadraeckue 3amxanus (PI'3)
BBITIONTHEHUE pedepara (P)
[Momroroska x Tekymemy koHTpOio (TK) 7 7

5. IlepeyeHb y4eOHO-MeTOANYECKOT0 O0ecTeuyeHHs A CAMOCTOATEIbHOM

padoThI 00yYaOIIMXCS MO AUCHUILIHHE (MOAYJII0);
y‘IC6HO-MeTOI[I/I‘IeCKI/I€ MaTCpHrajbl JIA CaMOCTOSITEIIbHOU pa6OTBI CTYACHTOB YKa3aHbI B

m.a. 7-11.

6.IlepeyeHb MeYATHBIX M 3JIEKTPOHHBIX YUEOHBIX H3IAHUM

[lepeuyeHbIieyaTHBIX U ANIEKTPOHHBIX Y4eOHBIX U3/1aHUIIPUBE/IEH B Tabauie 8
Tabnuua 8-IlepeueHbneyaTHBIX U 3JEKTPOHHBIX YU€OHBIX U3AaHUN

HIudp bubnuorpaduyeckas ccpuika Koanuectso
HK3EMILIIPOB
B OUOIHOTEKE
629.7 . Cesepos JI. A, [Tonomapes B. K. Cucremsl 270
C28 CTaOMIIN3AllMH U YIIPABICHUS JIETaTEIbHBIMU

anmaparaMu. AHATUTHYECKOE KOHCTPYHPOBAaHUE
perynaropoB.Yuebnoe nocobue - JI. : Uzn-so JIMAII,
1987




629.7 Cucrembl yrpaBlieHHs JICTATEIbHBIMY armnaparamu: / 63
C40 10.A. Autoxuna[u np.] — CII6. : IOJIUTEX-TTPECC,

2023. — 356c.
621.865.8 [TyragA. A., Coxonosa H. B. 'mapaBianueckue u 35
T188 MTHEBMATHUYECKUE AIEMEHTHI PUBOIOB

POOOTOTEXHUYECKUX CUCTEM: THAPABINICCKHAC U

IIHEBMaTU4eCKHE MalluHbL: Y4yeOHoe nocodue- JI. :

W3n-so JIMAII, 1986. - 72 c.
629.7 DIEeKTPONIPUBO/I JIETATEIBHBIX alapaToB [y4eOHUK] : 7
245 yueOHoe nocodue / B. A. [lonkosuukos, b. U. ITetpos,

b. H. TlomoB u np. - 2-e u3x., nepepad. u aor., yueod. -

M. : Mammunoctpoenue, 1990. - 352 c.
[629.7.06+681 ITomos O. C., 3emnsakos H. /1., HemuenkoC. T 13
.51.015 I158 DIIEKTPONPUBO/ JIETATENBHBIX AlllIapaToOB. Y IPABIICHUE

anekTponpuBoAoM : Tekct nekuumii: - JI. M3a-Bo

JINAIL, 1989. - 52 c.
629.7 Kpeimos b. I'., Pabunosuu JI. B.,Cretiernios. B. T. 2
K85 HcnonHuTenbHbIe yCTPOUCTBA CUCTEM YIIPABJICHUS

JIeTaTeIbHBIMHY arnmapataMu. YueOHoe nmocooue - M. :

Mammnoctpoenue, 1987. - 261 c.
629.7 Kpacosckuii A. A.CrucreMbl aBTOMaTHYECKOTO 5
K78 YIPaBJICHUS MOJIETOM U UX aHATUTUYECKOE

KOHCTpyupoBanue: Monorpadus - M. : Hayka. .

pen. ¢usz.-mar. aut., 1973. - 558 c.

/.IlepeyeHb 3J1eKTPOHHBIX 00pPa30BaTEeIbLHBIX PECYPCOB HH(POPMALIMOHHO-

TesiekoMMyHuKanuonHoi certu UHTEPHET
HepequL pecypcoB I/IH(bOpMaI_[I/IOHHO-TeHeKOMMYHHKaHHOHHOﬁ CECTH

HEOOXOIMMBIX JJIs OCBOCHUS AUCHUILTMHBINPUBECH B Ta0nuiie9.
Tabmuma 9 — [lepeuens pecypcoB nnbopmanmoHHo-TenekoMmynukannonnoit cetru MHTEPHET,

MHTEPHET,

URL aapec HanmenoBanue

He npenycmoTpeno

8.IlepevyeHb HH(POPMALIMOHHBIX TEXHOJIOTHIi, HCTIOJIb3YyeMbIX NPH

OCYIIECCTBJICHUH OﬁpaI}OBaTeJIbHOFO nmpomecca mo IMCIHMILJIMHE
8.1 IlepeyeHb MPOrpaMMHOI0 odecreyeHHst
[lepeyeHbUCIIONB3YEMOTOIPOrPAMMHOTO O0OecTIedeHusnpecTaBieH B Tabnuiel 0.

Tabnuua 10— [TepeyenpnporpaMMHOro obecreueHus

Ne m/m HaumenoBanue

10 MATJIAB
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8.2 IlepeyeHb MH(POPMALMOHHO-CIIPABOYHBIX CHCTEM
[lepedenp uCONb3yeMbIX HHPOPMAIIMOHHO-CIIPABOYHBIX CUCTEM IpescTaBjeH B Tabnuue 11.
Tabmuna 11 — IlepeueHbHHPOPMAITMOHHO-CIPABOYHBIX CUCTEM

Ne o/ HaumenoBanue

He npenycmotpeno

9.MartepunajibHO-TeXHMYecKas 0a3a, HeoOXoAUMas VIS OCYIIeCTBJICHHUS

00pa3oBaTeJIbHOI0 MpoLecca Mo AUCUUIINHE
CocrtaB MaTepHabHO-TEXHHUECKOM 0a3bl peAcTaBiIeH B Tabmume 12.

Tabnumna 12 — CoctaB MaTepuaibHO-TEXHUUECKOU Oa3bl

No 1/ HanmeHnoBaHue COCTaBHOM 4acTH MaTepUaIbHO-TEXHUYECKON Howmep aynuropun
s 6a3bl
1 JIeKMOHHAS ayJUTOPHS 13-03a
2 MynbpTUMeANHAs JEKIUOHHAS ayIUTOPUS 13-04
3 JlucruieHbIN Kitace 13-3B

10. ®oHj oLIEHOYHBIX CPEACTB AJI51 MPOBeAeHUS MPOMEKYTOUHOM ATTeCTAIUH

00y4aImmnxcs Mo JUCHUIINHE
10.1. CocraB (oHIa OIEHOYHBIX CPEACTB MPUBECH B TadymIe 13
Tab6muma 13 - CoctaB ¢oH/Ia OIEHOYHBIX CPEACTB IS MPOMEKYTOYHOU aTTeCTAUN

Bua npomexyTouHoOi arTecTanuu [IpumMmepHBIi NEpedeHb OIEHOYHBIX
CPEICTB

DK3aMeH Cnucok BOIIPOCOB;
TecTsl

10.2. B kadecTBe KpUTEPHEB OLICHKH YPOBHS COPMHUPOBAHHOCTH (OCBOCHHUS) Y OOYJAIOIIMXCS
KOMIIETCHIIMH TMPUMEHSETCS IIKajla MOJYJIbHO—PEHTHHIOBOM CHCTEMBI yHHBEpCHTETa. B
tabmuie 14npencrasnena 100—6amibHast u 4-6auibHas MIKAJIBI ISl OLICHKHA C(POPMHUPOBAHHOCTH
KOMITIETSHITHH.

Tabnuna 14 —Kpurtepuu onieHk ypoBHS ¢(HOPMUPOBAHHOCTH KOMITETEHIIUI

OLieHKa KOMIIETEHIN

XapakTeprcTrka ¢(hOpPMHUPOBAHHBIX KOMITCTCHIIMIA
5-0amubHad 1mKkana

— oOyyarouuiics ryOOKO M BCECTOPOHHE YCBOWJI IPOrpPaMMHbIN
MarepHai;

— YBEPEHHO, JIOTMYHO, ITOCJIEJOBATEIBHO U TPAMOTHO €TI0 U3JIaracr;

— ONMpasCh HAa 3HAHUS OCHOBHOW M JOIOJIHUTEIBHOM JIMTEPATYPHI,
TECHO  TPUBA3BIBAET  YCBOCHHBIE  HAy4HbIE  IIOJIOKEHHUA  C
IPaKTUYECKOH 1€ TeNbHOCThIO HAIIPABIICHHUS;

COTIIMYHO»
Ga4YTCHO»

— yMeno 000CHOBBIBAET M ApTYMEHTHPYET BbIJBUTAEMbIE UM UJIEH;
— JIeJIaeT BBIBOIBI M 000OIIEHHUS
— cBOOO/IHO BIIaJIEET CUCTEMOM ClielMaTn3uPOBAHHBIX TOHATHH.




Or1eHKa KOMIIETEHITII

5-0aympHas mkana

XapaxrepucTuka cpopMHUPOBAHHBIX KOMITETEHIUIHA

«XOpPOoLIO»
(Ga4YTCHO»

— 00y4aronuiicss TBEPIO YCBOWI MPOTPAMMHBIN MaTepHal, TPaMOTHO
U 10 CYIIECTBY H3JIaraeT €ro, ONHUpasCh Ha 3HAHUS OCHOBHOU
JUTEPATYPHI;

— HE JIOMYCKAEeT CYIIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBAET YCBOCHHBIC 3HAHHUS C MPAKTUYECKOW J1E€ATEITbHOCTHIO
HaIpaBJICHUS,

— apryMEHTUPYET HAYYHBIC MMOJIOKECHHUS;

— JIeJIaeT BBIBOJIBI M 00OOIICHHUS;

— BIIQJICET CUCTEMOM CTIeIIMATU3UPOBAHHBIX TTOHSITHM.

«yIOBJIETBOPUTEITHHO
<«GAYTEHO»

— o0Oyyarouuiicss yCBOMJI TOJBKO OCHOBHOM IPOrpaMMHBIN MaTepual,
IO CYIIECTBY M3JIATaeT €ro, ONHMpasCh Ha 3HAHMA TOJIBKO OCHOBHOM
JIUTEPATYPBHI;

— JIOIYCKaeT HECYIIECTBEHHbIE OIIMOKN 1 HETOUHOCTH;

— WCIIBITBIBAECT 3aTPYJAHEHHS B IPAKTUYECKOM NPUMEHEHUM 3HAHWUU
HaIlpaBJICHNUS;

— c1abo apryMeHTHPYeT HaydHbIE TTOJI0KEHNS,
— 3aTpyaHseTcs B GOPMYITMPOBAaHUHN BBIBOJIOB M 0000IICHUH;
— YaCTUYHO BJIAJIEET CUCTEMOM CIEIUATM3UPOBAHHBIX TOHSATH.

«HEYIOBJIETBOPUTEITHHO
«HE 3a4TEHO»

— oOyJaronuiicss HE YCBOWJI 3HAYUTEIBHOM 4YacTH TMPOTPAMMHOTO
Marepuana;

— IONyCKAaeT  CYILIECTBEHHbIE OIIMOKM W  HETOYHOCTH  IpH
paccMoTpeHuH Npo0ieM B KOHKPETHOM HalpaBlICHUY;

— WCTIBITHIBACT TPYTHOCTH B MPAKTHYECKOM MTPUMEHEHUN 3HAHUIA;,
— HE MOYKET apryMEHTHPOBATh HAYYHBIC ITOJIOKCHHS,
— He (opMYIUpPYET BHIBOJIOB M 000OIIICHUA.

10.3 TunoBbie KOHTPOJIBHBIE 3aIaHHSI T UHBIC MaTEPUAIIBI:
Bomnpocs! (3amaun) st sx3amena (tabmuima 15)

Tabmuma 15 — Borpocs! (3amaun) s SK3aMeHa

No Kon
[lepeuenb BonpocoB (3aa4) Uisl SK3aMeHa
/a WHJIUKATOpa
1 Onpenenenue NpoeKTHOro npouecca. Hucxoasmiee u Bocxoasiiee [1K-2.3.1
IIPOEKTUPOBAHMUE.
2 | Uepapxuueckas CTpyKTypa IPOEKTHOTO Mpoliecca. I1K-2.3.1
3 | BpemeHnHbIe (ha3bl MPOEKTHOTO Mpoliecca. TeXxHu4ecKue npeaaoKeHus, I1K-2.3.1
ACKU3HBINA MPOEKT, pabouee MPOEKTUPOBAHHUE.
4 | CTpyKTypa TEXHUYECKOTO 3aJaHus. AHAIN3 TEXHUUYECKOTO 3a/IlaHus Ha [K-2.3.1
MIPOEKTUPOBAHHUE IPUOOPOB U CUCTEM.
5 | Hcnonp3oBaHue COBPEMEHHBIX CUCTEM MAIIMHHOM rpaduku mpu I1K-2.B.1
oGopMIICHUN JOKYMEHTAIIUH.
6 | OOmas xapakTepucTHKa 3a/laui CHHTE3a PETYISITOPOB. I1K-2.B.1;
I1K-2.3.1
7 | BpiOop METOAMKH TPOEKTUPOBAHUS PETYIATOPOB, UCXO/IS U3 YCIOBUI I1K-2.B.1;
3a7a4H. IIK-2.Y.1
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8 | Cunre3 perynaropa no 3aJaHHbIM XapaKTEPUCTHUKAM B IIEPEXOTHOM [1K-2.3.1;
npouecce. [K-2.V¥.1;
I1K-2.B.1
9 | BeiOop xenaeMoii nepenaTouHoi (PyHKIHUN CHCTEMBI PErYINPOBaHUS, [1K-2.3.1;
OTpaHHYEHUs Ha BBIOOP. [1IK-2.V.1;
I1K-2.B.1
10 | Onpenenenue nepenaTOYHON (PYHKIIUU peryisTopa. [1K-2.3.1;
I[IK-2.V.1;
I1K-2.B.1
11 | Tlpumep cuHTE3a PETyIATOPOB B CTATHUECKONU CHCTEME CTaOWITU3AIIHH. [K-2.VY.1;
I1K-2.B.1
12 | Ilpumep cuHTE3a PETryasiTOPOB B aCTATUIECKON CHCTEME CTaOMIN3alNH. [K-2.V.1;
I1K-2.B.1
13 | KopHeBbIe METOIBI CHHTE3A. [K-2.3.1;
I1IK-2.V.1
14 | Metoauku mpoeKTHPOBAHUS PETYIATOPOB B CUCTEMAaX CTAOMIM3AIH B I1K-2.3.1;
JaCTOTHOM 00IacTH. IIK-2.V.1;
[1K-2.B.1
15 | Oco0OeHHOCTH CHHTE3a PETYISITOPOB B CUCTEMAX YIPaBIEHUS MPU [1K-2.3.1;
HAJIMYUH BO3MYIIAOIINX BO3/ICUCTBUM. I[IK-2.V.1;
[1K-2.B.1;
16 | ®opmupoBanue GyHKIIMOHAIA. IK-2.3.1
17 | Meroauku BpIOOPA BECOBBIX KOHCTAHT ()yHKITMOHAJIA. IK-2.3.1
18 | JlomosiHUTENBHBIE CBECHUS U3 TEOPUH (QYHKITUH KOMIUIEKCHOTO I1K-2.3.1;
MEPEMEHHOT0 M KOHTYPHOTO MHTETPUPOBAHHUS.
19 | O6pamenue GhyHKIIMOHATA HA TNIOCKOCTH KOMILJIEKCHOTO IMEPEMEHHOTO. IK-2.3.1
20 | Metoarka MUHUMU3AIMH (QYHKITMOHAIA HA INIOCKOCTH KOMITJIEKCHOTO IIK-2.3.1;
MIEPEMEHHOTO.
21 | Cunres cuntesa perynsaropoB MmerogoM AKOP B cucremax ynpasnenus. | [1K-2.3.1;
[IK-2.V.1
22 | Meronuka ydyera yCTaHOBUBILIEHCS peakluu B poekTupyemMoii cucteme. | I1K-2.3.1;
CroxacTUYECKHE 3aJaUH. [IK-2.V.1
23 | OcobeHHOCTH MPOEKTUPOBAHUS PETYISITOPOB B cucTeMax ctabunuzanuu. | [1K-2.3.1;
[1IK-2.V.1
24 | Pemenue 3agauun AKOP B cuctemax ynpaBiieHus Py HATHYHH [1K-2.3.1;
BO3MYILEHUM. [IK-2.V.1;
[1IK-2.B.1
25 | TpeboBanus, NpeaAbABIsEMbIE K HCIIOTHUTEIbHBIM YCTPONUCTBAM. I1K-2.3.1
26 | BrIOOp 37€KTPOKMHEMATHUECKOM CXEMBI AIEKTPHUUECKOM PyIIeBOM I1K-2.3.1;
MaITUHBbI. [K-2.V.1
27 | PacueTr OCHOBHBIX NTapaMeTPOB JIEKTPUUECKOI pyIeBOi MAIIUHBI C I1K-2.3.1;
Y4ETOM BIIMSIHUS HArPy3KH. [IK-2.V.1
28 | PacuerHas cxema 3JIeKTPOTHIPABINYECKON pyIeBON MaIIHBbI. I1K-2.3.1;
[IK-2.V.1
29 | IlpoekTHpOBaHUE CUIOBOTO LIMJIMHIPA. I1K-2.3.1;

[1K-2.V.1
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30 | IlpoekTupoBaHuE 30J0THUKOBOTO PACTIPEICTUTEIS. I1K-2.3.1;
[1K-2.V.1
31 | [IpoekTupoBaHKe TUAPOYCHIUTENS "COMIIO-3aCIOHKA" [1K-2.3.1;
[1K-2.V.1
32 | IlpoekTupoBaHUE THEBMATHUECKON PYJIEBOM MAIINHBI. I1K-2.3.1;
[1K-2.VY.1
33 | CrpykrypHbIe d51eMeHThI oTdeta o HUP VK-2.¥.2
YK-2.B.1
34 | Conepxanue pedepara oruera o HUP YK-2.V.2
YK-2.B.1
35 | [IpaBwia odopmieHHs pUCYHKOB U TabuI B otaere o HUP VK-2.¥.2
YK-2.B.1
36 | IIpaBwira odopmieHHss OCHOBHOM YacTu otyeta o0 HUP YK-2.V.2
VYK-2.B.1
Bomnpocs! (3amaun) st 3auera / auddepeHiiupoBaHHOro 3aueTa (Taduia 16)
Tabmura 16 — Borpocs! (3agaun) s 3adera / qudd. 3adera
Ne n/mt [lepeuens BompocoB (3anau) s 3aueta / nud . 3auera I/IH}III/I<I?£[Opa

VY4eOHBIM MJIaHOM HE TIPETYCMOTPEHO

Tembl W 3amaHue [ BBIIOJHEHUS KypcOBOW paboOThl / BBINOJIHEHHUS KypCOBOTO

npoekra(tabauma 17)
Tabmuma 17 — [IpuMepHBIid TIepedeHb TEM AJIs BBITIOJHEHHUSI KYPCOBOW paOOThI / BHITIOJHEHUS

KYpCOBOTO TIPOEKTA

[IpumepHbIil nepedeHpb TeM 7S BBIIOJTHEHUSAKYPCOBON paOOThI / BHIIIOJIHEHUS
KypCOBOTO IIPOEKTa

Ne i/t

Y4eOHBIM MJIAHOM HE IPETYCMOTPEHO

Bompocs! ist mpoBeicHNs TPOMEKYTOYHOM aTTECTalluy MPU TeCTHPOBaHKHK (Tabuna 18)

Tabnuua 18 — [IpumepHslii TepeYeHb BOIPOCOB I TECTOB

Kon
Ne n/nn [IpumepHbIil nepeyeHb BOIPOCOB /ISl TECTOB WHJTIK
atopa
3a7aHusA/TeCThI 715 IPOBEPKU OCTATOUHBIX 3HAHUM
1 Tun 1 3agaHue KOMOWHHMPOBAHHOIO TUMA C BBIOOPOM ojHOro BepHoro | I1K-2

OTBCTA U3 YCTBIPCX MPCIIOKCHHBIX U 000CHOBaHHEM BLI60pa.

Kaxo#i MeToa MpoeKTUPOBaHUS UCIIOJIB3YETCS MPU CO3/IAHUU CII0KHOTO
U3eTIus.

1. CkBO3HOE MPOEKTHPOBAHUE
2. Bocxopsiee mpoeKTUPOBaHUE

3. Hucxopsiee MMPOCKTUPOBAHUEC




4. Tlo>nemenTHOE

OTAJIOHHBINA OTBET
Hucxoasiee npoeKTHpPOBaHUeE.

HpI/I HHUCXOOAIIEM ITPOCKTUPOBAHUHU UCIIOJIB3YCTCA MECTO JCKOMITO3UITUN
HpOGKTHOI\/JI 3aaa4u, Ipyu KOTOPOM HM3HAYAJIbHO CJIOKHAA 3a/jadya CBOAUTCA K
nmapajiCJIbHOMY PCIICHUIO HCCKOJIBKHX 3a1a4d IMOCHUJIBHOM CJI0KHOCTH.

Tun 2 3aganue KOMOWHUPOBAHHOTO THIIA C BBIOOPOM HECKOJBKUX
BAPUAHTOB OTBETa W3 MPEUIOKEHHBIX U Pa3BEpPHYTHIM OOOCHOBAaHUEM
BBIOODA.

Kakune MeTopl U3 epeunciIeHHbIX IPUMEHSIOTCS IS PEIICHMS 3a1a4
CHHTE3a ONITUMAIILHBIX PETYISATOPOB CHCTEM YIPABICHHS ?

1. Krnaccuueckoe BapHallMiOHHOE HCYHCIIEHUE

[IpuHnnn makcumyma [loHTpsArnHa
[TapameTpuyeckoro cuHTesa

Meroa nTMHaAMHYECKOro NporpaMMHUpoBaHus bemMana
KopneBbie MeTo 161

AnroputMm Kanmana

Munumuzanus QyHKIMOHAIa Ha KOMITJIEKCHOM MJI0CKOCTH

© N o gk~ wDd

CuHTe3 B 4aCTOTHOM 00J1acTu

OTaJIOHHBIN OTBET

1.Kinaccuveckoe BapualiMOHHOE UCYUCTIEHUE

2. lTpuaun makcumyma IonTpsaruna

3.MeToa TMHAMUYECKOT0 MporpammupoBanus besimana
5.Aaroputm Kaamana

7.Munummn3anusi yHKIHOHAIA HA KOMILJIEKCHON IJIOCKOCTH

DTH METO/IbI UCIIOJIB3YIOT HHTETPANIbHBIE OIEHKU XapaKTePUCTUK
MPOEKTUPYEMBIX CHCTEM, ITPH KOTOPOH BCe TPEOOBAHUS K CHCTEME JIOJDKHBI
OBITh 0OBETMHEHBI B COCTaBE OOIIEro U €IUHCTBEHHOTO KpUTEepus (MeEpbI),
OTIPEIEIISAIONIETO KauecTBa cucTeMbl. [lanee HaXoauTCs CTPYKTypa U
MapaMeTpsl PEryasaTopa, Ipu KOTOPHIX CPOPMYTHUPOBAHHBIN KPUTEPHIA
OyZeT UMeTh MUHUMAJIbHOE 3HAUYCHHUE.

[1K-2

Tum 3 BaHaHI/Ie 3aKPBITOI'O TUIIA HAa YCTAHOBJICHHUEC COOTBCTCTBHUA

YCcTaHOBUTE COOTBETCTBHE MCKAY Ha3BaAHUCM MaTeMaTU4eCKOi ornepanuun
" €€ COACPIKAaHUCM

1. IIpeoOpaszoBanue Jlanmaca | a. Paznenenue qpoOHO-
panroHaIbHON (QYHKIIUU

[1K-2

15



KOMIUIEKCHOT'O TIEPEMEHHOTO Ha
ABa MHOKUTCJIA , U3 KOTOPBIX OJJUH
MMeeT HYJIU U IOJII0CA,
pAacCIOJIOKEHHBIE B JIEBOU
IOJIYIUIOCKOCTH, a JPYrOv—
COOTBETCTBEHHO B IIPABOM

2. NnTerpan obpareHus 0.Paznenenue GpyHKImm
KOMIIJIEKCHOTO [IEPEMEHHOTO Ha
JIBa CJIaraeMbIX, OJTHO U3 KOTOPBIX
uMeeT 0coOble TOUKH B JIEBOM
MOJIYTIJIOCKOCTH, a JIpyroe — B
IIpaBoM.

3. Onepauus paxkropuzanuu | B. OtoOpaxkeHue QyHKIMU
JeWCTBUTENILHOTO IEPEMEHHOTO Ha
IUIOCKOCTH KOMIUIEKCHOTO
HIepEeMEHHOTO.

4. Onepanus cenapanuu r. Haxoxxaenue opurunana
(GyHKIMH 110 €ro 0TOOpaKeHUIO Ha
KOMIUIEKCHYIO TTOCKOCTb.

OTaJOHHBINA OTBET

Kirou ¢ otBeTamu

1 2 3 4

B r a 3]

Twum 4 3a,Z[aHI/Ie 3aKpBITOr0 TUIIA HA YCTAHOBJICHUE ITOCJICA0BATCIbHOCTHU

Pacnonosxure B mpaBHJILHOM TOPSIIKE CTaIUU MMPOCKTUPOBAHUS
MPOAYKIIUH

a) UcneiTanue

0) Pabouee npoekTupoBaHue

B) DCKHM3HOE MPOEKTUPOBAHKE

r) PazpaboTka u coriiacoBaHue TEXHUYECKOTO 3a/IaHUs
n) TexHuueckue mpeioKeHus

Kirou ¢ otBeTamu

1 2 3 4 5

I1K-2
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Tun 5 3aganue OTKPBHITOrO TUIIA C Pa3BEPHYTHIM OTBETOM.

Hepe‘-II/ICHI/ITC OCHOBHBIC TAKTUKO-TCXHHYCCKHC Tp€6OBaHI/ISI, YYHUTBIBACMBIC
IIpH IPOCKTUPOBAHUHA NCTIOJTHUTCIIbHBIX YCTPOﬁCTB CHUCTCM YIIPABJICHHUA

OTAJIOHHBINA OTBET

1. UcnonHuTENbHOE YCTPONUCTBO JI0JKHO MEPEMELATh PYJIU B 3aJJaHHBIX
npeaenax;

2. VcnonHuTENBHOE YCTPONCTBO AOJIKHO Pa3BUBATh TPEOyeMOE yCUIHe IS
MIPE0I0JIEHUS BCEX HArpy30K, EHCTBYIOIIUX Ha PYJlb;

3. MakcuMasbHasi CKOpPOCTb IIEpEMEILEHUSI OPTaHOB ynpasieHus JIA
JOJIKHA 00ecreunBaTh TpedyeMble TUHAMUYECKHE XapaKTEPUCTUKH MPU
00paboTKe 3aJaHHBIX TAPAMETPOB JABMKEHUS;

4. VlcionHUTENBHOE YCTPOUCTBO JIOJKHO paboTaTh NMPH 33AaHHBIX
napameTpax pabodero Tena;

5. CurHan ynpasieHUsl HCTIOJIHUTEIBHBIM YCTPONCTBOM HE JOJKEH
IIPEBBINIATH 110 MTapaMeTpaM YCTaHOBJIEHHBIX ITPEAEIIOB;

6. McnomHuTENbHOE YCTPOKWCTBO JOJIKHO YAOBJIETBOPSTH 3aJaHHBIM
TpeOOBAHUSAM 110 HAJIEKHOCTH;

7. icnomHuTEeNhHOE YCTPOUCTBO JIOJDKHO padoTaTh B Cpelie C
9KCIUTyaTal[MOHHBIMU MapaMeTpaMu (TemrepaTypa, BIaXXHOCTh, 1aBJICHUE,
yaaphl, BUOpAIUK | T.11.);

8. McnomuuTenpHOE YCTPOUCTBO IOJDKHO OTBEYATh 3aJaHHBIM MacCOBO-
rabapuTHBIM XapaKTePUCTUKAM U TTIOMEIIAThCS B OMPEICIICHHBI 00bEM.

[1K-2

Tun 1 3aganue KOMOMHUPOBAHHOTO THUIA C BBIOOPOM OJHOTO BEPHOTO
OTBETAa U3 YEThIPEX MPEUI0KEHHBIX U 000CHOBaHUEM BbIOOpa

Kakoit I'OCT omnpenensier npaBwia oGOpMICHHUS OTYETa IO HAy4dHO-
HCCIIeIOBATENIbCKOM padoTe

1.T'OCT 10.16
2.I'OCT 7.32-2021
3.I'OCT 32.01
4.T'0OCT B 15.201-83
DTaNOHHBIN OTBET

I'OCT 7.32-2021

VK-2
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Tun 2 3aganue KOMOWHUPOBAaHHOTO THIIA C BBIOOPOM HECKOJBKUX
BAPUAHTOB OTBETAa W3 IMPEVIOKEHHBIX U Pa3BEPHYTHIM O0OOCHOBaHHEM
BBIOOpA.

Vkaxure npaBuibHOE 00O3HAYCHHUE PHUCYHKOB B OTYETE [0 HAy4YHO-
HCCIIeIOBATEIIbCKOM paboTe

1.

2
3.
4
5

Pucynok X
Pucynok X.X
Pucynok X.X.X
Puc.X

Puc. X.X

OTAJIOHHBINA OTBET

1.
2.

Pucynoxk X
Pucynok X.X

[TepBrIit BapuaHT (CKBO3HAs HyMEpaIlrs ) UCTIOIB3YETCS sl HEOOTBIITUX
1o o0beMy TokyMeHTOB. BTopoii (B mpenenax paszzaena) — 11t OOIbIINX.

YK-2

Tun 4 3aganue 3aKpbITOTO THIA HA YCTAHOBJIEHUE MTOCIEI0OBATEIIBHOCTH

YcTaHOBHUTE MOCIEIOBATENIbHOCTh PA3MEIIEHUsI CTPYKTYPHBIX 3JIEMEHTOBB
OTYeTE 10 HAYYHO-UCCIIE0BATEeNbCKOM paboTe

a) THUTYJIBHBIN JIUCT;

0); conepkaHue

B) pedepar;

') TEPMHUHBI ¥ OMIPEICICHUS

1) CIIUCOK MCIIOJIHUTEIIEH

€) BBEJICHHUC;

) IepeueHb COKpaIEeHUI 1 0003HaAYCHHI

3) OCHOBHAas yacTh otuera o HUP;

K) 3aKJIIOYEHUE;

OTaJIOH OTBETA

1

2 3 4 5 6 7 8 9

YK-2
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9 Tun 5 3aganue OTKPBHITOrO TUIIA C Pa3BEPHYTHIM OTBETOM. YK-2
Uro nomxkeH conepxkath pedepar oruera o HUP
DTaNOHHBIN OTBET

Texct pedepara m0KEH OTpaKaTh:

- 00beKT UCCIeJOBAHMS MU Pa3padoTKu;

- HeJIb padoThl;

- METOJbI HJIM METO/I0J10THIO TPOBEAeHNUs PadoThI;
- pe3yJbTaThl paGoThl 1 UX HOBH3HY;

- 00J1aCTh MPUMEHEHUsI Pe3yJIbTATOB;

- PEKOMEHIAUHUHU II0 BHCAPCHUIO UJIHM UTOI'M BHEAPCHUS PeE3yJbTaTOB
HUP;

- JKOHOMHY€CKYIO 3(l)q)eKTI/IBHOCTI) HJIA 3HAYHUMOCTD paﬁoTbI;

- IIPOrHO3HBIEC NMPEANOJI0KEHUS 0 PA3BUTHH o0beKkTa HCCJICI0BAHUA.

KoHTposbHbIE M TPaKTHYECKHE 3aa4H / 3aJaHKs 110 JUCHUTIIHHE (Tabmuia 19)
Tabmuma 19 — IlpuMepHbIi nepeyeHb KOHTPOJIBHBIX U MPAKTUYECKUX 3a7a4 / 3aJaHui

Ne ii/mt [IpuMepHBIil mepeueHb KOHTPOJIBHBIX M MPAKTHYECKUX 3a/1a4 / 3alaHUi

Y4eOHBIM MJIaHOM HE TIPETYCMOTPEHO

10.4Metonuueckrie MaTepuaibl, OMpPENENSIONINe MPOUEAYpbl OLIEHUBAHUS HHJIUKATOPOB,
XapaKTepU3yIOIIMUX dTanbl (OPMUPOBAHUSA KOMIIETEHLUH, COJAEPKATCi B  JIOKAJIbHBIX
HopMaTuBHBIX akTax ['Y All perinameHTHPYIOMIUX NOPSAOK U MPOLEAYPY NPOBEICHHS TEKYILETO
KOHTPOJISI YCIIEBAEMOCTH U ITPOMEXKYTOUHOM aTTecTanuu ooydaronuxces ['Y AlL

11.MeTtoanuyecKue yKa3aHusl AJs1 00y4AKOIINXCS 110 OCBOCHUIO
AUCUMILTHHBI

11.1.MeToauyeckue yKa3aHus JJsi 00y4aAIOIIHUXCSIMOOCBOCHHIO JTeKIIHOHHOT0 MaTepHaJa.

OcHOBHOE Ha3HAYEHUE JIEKIIMOHHOTO MaTepuasia — JIOTUYECKU CTPOMHOE, CUCTEMHOE,
ry0oKoe W SICHOE H3NIOKEeHHEe ydeOHoro marepuana. Ha3HaueHHe COBPEMEHHOU JIEKIMU B
pamMKax TUCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTH BCIO MH(POPMAIUIO MO TeME, a B OCBOCHUU
(GyHIaMEHTANbHBIX MPOOJIEM TUCIUIUIMHBI, METOJOB HAYYHOTO TIO3HAHUSA, HOBEHUIINX
JNOCTHIKEHUI HAaydyHOW MbIcnu. B yueOHOM mporiecce JEKIHsS BBIMOJIHAET METOAO0JIOTHYECKYIO,
OpPraHU3aIMOHHYI0 U HHPOPMAITMOHHYIO (YHKIMU. JIeKus pacKpbpIBaeT MOHATHIHBIN ammapat
KOHKpETHOM obnactu 3HaHMs, €€ MpoOJeMbl, JaeT IEeNbHOE MPEACTaBICHHE O JAUCUUILIINHE,
MOKa3bIBAET B3aUMOCBS3b C IPYTUMU JTACLUIUIMHAMH.

[TnarupyeMbl pe3yiabTaThl IPU OCBOCHUU 00YYAIOITUMCS JICKIIMOHHOTO MaTepHana;

— MOJIyYEHUE COBPEMEHHBIX, LIEOCTHBIX, B3aNMOCBA3aHHBIX 3HAHUM, YPOBEHb KOTOPBIX
OIIPEIENSAETCA LIEIEBOM YCTAHOBKOM K KaXKJ10M KOHKPETHOU TEME;
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— TIONy4CHHE OIbITa TBOPUYECKOUW pabOThI COBMECTHO C MPEIOIaBaATEIIEM;

— pasBuTHe TPO(EeCCHOHANBLHO—ICNIOBBIX  KA4ecTB, JIIOOBM K  MpeAMeTy |
CaMOCTOSITEIBHOTO TBOPYECKOT'O MBIIILICHHSL.

— TIOSIBJICHHE HEOOXOAMMOT0 HHTEpeca, HEOOXOAUMOTO /ISl CAMOCTOSITEIILHOW pabOTHI;

— TIONy4CHHWE 3HAHUW O COBPEMCHHOM YpPOBHE pPa3BUTHS HAYKH W TEXHUKU U O
MIPOTHO3E UX Pa3BUTH HA OJIMKAKNIINE TOIBL;

— HAYYHTCS METOJMYECKH oOpabaThiBaTh Marepwai (BBIACIATH TJIABHBIC MBICIA U
MOJIOKCHHSI, TPUXOJAUTh K KOHKPETHBIM BBIBOJAM, IMOBTOPSATH WX B Pa3IMYHBIX
(bopmynHpoBKax);

— TIOJyYCHHE TOYHOTO NMOHUMAHUS BCEX HEOOXOIMMBIX TEPMHUHOB U MIOHSATHH.

JIeKIMOHHBIM MaTepuag MOXKET CONPOBOXKIATbCA JEMOHCTpPALlMEd CIIAWIOB W
WCIIOJIb30BAHMEM PA3IaTOYHOTO Marephalia TPU TPOBEJACHUU KOPOTKUX JTUCKycCHU 00
OCOOCHHOCTSIX MPUMEHEHHUS OT/ICITBHBIX TEMATHK IO TUCITUTUTHHE.

CrpykTypa npeaocTaBiICHHS JIEKIIMOHHOTO MaTepraia;

— O3HAKOMJICHHE  CTYJACHTOB C  (U3HYSCKAUMH 3aKOHAMH W  TPUHIUTIAMHA
(YHKIIMOHUPOBAHUS MUKPOMEXaHUIECKUX THPOCKOTIOB U aKCEICPOMETPOB;

— H3J0KEHHE METOJOB  MaTEMaTHYECKOTO  ONHMCAHUS  JUHAMHKH  JIBIDKEHUS
MHUKPOMEXaHUYECKHX THPOCKOTIOB M aKCEJICPOMETPOB PA3IMYHBIX THIIOB M OIEHKHA WX
METPOJIOTHIECCKHX XapaKTEPUCTHK;

— O3HAaKOMJICHME€ C METOJaMH BO3OYXKACHHS W  CTaOWIM3allMk  KoJIeOaHWU
MEXaHWYECKUX MacC MUKPOMEXaHUIECKHX THPOCKOIIOB;

— W3JI0XKEHUE CHOCOOOB PETHCTpAIlMK  JIBWKEHHWS  JyBCTBUTEIBHBIX Macc B
MHKPOMEXaHUYECKHX THPOCKOTIaX M aKCEeJIEPOMETPax M MePBUIHON 0OpabOTKH U3MEPECHHIA;

— O3HAKOMJICHHE C BOIPOCAMHU MPOCKTUPOBAHMS OTIACIBHBIX (DYHKIIMOHAIBHBIX Y3JIOB
MHUKPOTHPOCKOIIOB M aKCEJICPOMETPOB U — MMPHUOOPOB B IEJIOM;

— UBJIOKEHWE METOJOB M  CHoco0OB  (GopMupoBaHUs OOpaTHBIX CBSI3€H B
MHKPOMEXaHUYECKHX THPOCKOTIaX M aKCEeIEPOMETPax KOMIICHCAIIMOHHOTO THUIIA;

— O3HAKOMJICHHE CO CpPEJCTBAaMH aBTOMATH3aIlMU HCCIICIOBAHUS M IMPOCKTHPOBAHUS
MDBDMC;

— O3HAKOMJIGHHE C BOIPOCAMH TEXHOJOTHMH HW3rOTOBJICHHS MHKPOMEXaHUYCCKUX
pUOOPOB U YCTPOKCTER;

— wu3ydeHHue  (PAKTOPOB,  OMPEHCISIOMMUX  IMOTPCIIHOCTH  MHKPOMEXaHHYCCKHUX
TUPOCKOIIOB U aKCEJICPOMETPORB M CITOCOOOB X KOMITCHCAIIUH.

11.2.Metoauyeckue yKa3zaHusl [Jisi OOYy4alOIIUXCS IO MNPOXOKIEHUIO TPAKTHYECKHUX
3aHATHI

[IpakTdeckoe 3aHSATHE SBISETCA OJHOM M3 OCHOBHBIX (DOPM OpraHu3anuu y4yeOHOTO
mpolecca, 3aKJIF0Yaronasics B BHIMIOJIHEHUH 00yJaloIIMMUCSA MO PYKOBOJICTBOM IperoaBaTens
KOMILJIEKCa Y4eOHBIX 3aJjaHUil C 1LETbI0 YCBOEHUS HAYYHO-TEOPETUYECKUX OCHOB YUeOHOM
JUCHUILTAHBL, TPUOOPETEHUSI yMEHUI U HaBBIKOB, OIBITA TBOPUECKOH IEATEIHHOCTH.

[enpro MpakTUYECKOTO 3aHATHUS AJIs OOyJaroMIerocs SBJISETCs MPUBUTHE 00ydJaroleMcs
YMEHUI U HaBBIKOB MPAKTUYECKOM NEATEIBHOCTH M0 U3y4aeMOU TUCITUTUINHE.

[Tnanupyemble pe3ynbTaThl IPU OCBOCHUHU 00yJaroeMcs MPAaKTUYECKUX 3aHATHI:

— 3aKkperuieHue, yriayOlieHue, pacliupeHHe M AeTalu3alus 3HAHWKW MpU pelieHUuu
KOHKPETHBIX 3a7a4;

— pa3BUTHE TIO3HABATENbHBIX CIOCOOHOCTEH, CaMOCTOSITENIBHOCTH  MBIIUICHUS,
TBOPUYECKON aKTUBHOCTH;

— OBJIaJIcHHME HOBBIMH METOJaMH U METOJUKAMU HW3YYEHHUs KOHKPETHOU ydeOHOI
TUACIUTUIMHEL,

— BBIPA0OTKA CHOCOOHOCTH JIOTUYECKOTO OCMBICICHUS TONYYSHHBIX 3HAHUN JUIsS
BBIIIOJIHEHHUS 3aIaHUl;
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— olecrnedeHne panMoOHAIBHOTO COYETaHMs KOJUICKTMBHOM M MHIUBUAYaIbHON (OpM
oOyueHusl.
@yHKIMU NPAKTUYECKUX 3aHATUN:

— II03HABaTEeJbHAs;

—  Ppa3BUBAOLIAsA;

—  BOCIIATATEJIbHAs.

[lo xapaxTepy BBINOJHSIEMBIX OOydYalOLIMMCS 3aJaHUM MO NPAKTUYECKUM 3aHATHUIM
MOAPA3JCIAIOTCS Ha:

— O3HAaKOMMTEJbHBIE, IPOBOJAUMBIE C LEIbI0 3aKPEIUIEHUS] W KOHKPETH3aluu
M3Y4YEHHOI'O TEOPETHUUECKOT0 MaTepuraia;

— aHAJUTUYECKHE, CTaBSIINE CBOEH IIeJIbI0 MOJydYeHUE HOBOM MH(OpMalMu Ha OCHOBE
(hopmManr30BaHHBIX METOJIOB;

— TBOpYECKHE, CBA3AHHbBIE C MOJYyYEHHEM HOBOW MH(POpPMALIUU IyTEM CaMOCTOSTEIbHO
BBIOpAHHBIX MOJX00B K PEIICHHUIO 3a/1a4.

@®opMbl OpraHM3alMi MPAKTHUECKUX 3aHITHH ONpenensioTcsi B COOTBETCTBUU CO
crenu(pruIecKUMHU 0COOEHHOCTIAMHU Y4EOHON AMCHUIUIMHBI U LIEIIMU 00yUYEeHHUSI.

TpeOoBaHusl K NPOBEIEHUIO MPAKTHYECKUX 3aAHATHI

[Ipu nmpoBeneHNM MPAKTUYECKUX 3aHATUN IPENOIaBATENb JOJIKEH

MPUAECPKUBATHCS CIEAYIOLIETO MJIaHa:

- U3JI0KUTh CYTh IPAKTUYECKOTO 3aHATHS U METOUKY €T0 BBIIIOJHEHUS;

- BBLJATh MHIMBUIYAIIbHOE 3aJaHUE KaKIOMY CTYACHTY IPYIIIIBI;

- KOHTPOJIMPOBATh aKTUBHOCTH CTYJCHTOB B IPOLIECCE BBINIOJIHEHUS 3a1aHNUS;

- IIPOBEPUTH PE3YNIBTAT BBINIOJIHEHUS 3alaHUs U OLEHUTH MOJHOTY U Ka4€CTBO BBITNIOJIHECHHUS IO
100 GanbHOM ITKaIe PEUTHHTA;

- OTMETHUTH B KypHaJIe IIOCEIEHUS IEPCOHAIBHOE IPUCYTCTBUE CTYACHTOB;

- IPOBECTH KOHCYJBTALMHU 10 IIPOILYILEHHBIM TEMaM IIPAKTUYECKUX 3aHATUM;

- IPOBEPUTH PE3YNIBTATHI CAMOCTOSITEILHOTO OCBOCHHSI MAaTepHalla 10 MIPOIYyICHHBIM TEMaM.

11.3.MeToauyeckne yKa3aHUs IJIsi O0Oy4YAIOUIUXCS MO MPOXOKIAEHHID) CAMOCTOSATEIbHOM
padoThI

B Xone BBINOJNHEHUS CaMOCTOSITENBHONPAOOTH,00yHarOMINIICS BBIMOIHIET paboOTy IO
3aJJaHUI0 U TIPU METOJUYECKOM PYKOBOJICTBE IMpENojiaBaTesi, HO 0e3 ero HernocpeiCTBEHHOIO
y4acTHsl.

B mporecce BBITIOJHEHUSI CaMOCTOATENBHON paboThl, Y oOydaromerocs (opmupyercs
1enecoodpasHoe MiIaHUpOBaHUE pabOYero BpeMeHHU, KOTOPOe TO3BOJIET UM Pa3BUBATh YMEHUS
Y HaBBIKM B YCBOCHHMHM M CHCTEMAaTH3allMd MpUOOpeTaeMbIX 3HaHUM, oOecrednBaeT BBICOKUI
YPOBEHb YCIEBAEMOCTH B TMEpPUOJ OOY4YEeHHs, MOMOTAeT IMOJYYUTh HABBIKH MOBBIIICHUS
podecCHOHATLHOTO YPOBHSL.

MeTonuyeckuMl ~ MaTepualaMH,  HaNpaBISIONIMMH  CaMOCTOSITENIbHYIO — paboTy
00yUaIOITUX CSASIBISIFOTCIy4eOHO-METOIUIECKUI MaTepuan 1o AUCHUIUTMHE. [I[puMepHBIi cCrircok
TEM JJIsi CAMOCTOSITENIbHOTO u3ydeHus npueseH B Tabmuie 20.
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Tabmuuma 20 - TeMbl TeOpeTHYECKOrO MarepHaia Ui CaMOCTOSTEIBHOTO H3YYCHHS U HX
TPYIOEMKOCTh

22

Howmep tembr Tema caMOCTOSITENILHOIO U3YYEHUSI MaTeEpUaia Tpynoemkoctb
JUCLMILIMHBI qac.
2.1 CuHTe3 peryiasTopoB B CHCTEMAax YIpaBICHUS IO 3

JKEJIAEMBIM XapaKTEPUCTHKaM B IIEPEXOJHOM IIPOLECCE C
Y4E€TOM JEHCTBHS BO3MYILICHUN

2.3 1. Vcnonb3oBaHue MeTosa CTaHAAPTHBIX KO3()PUIIMEHTOB 8
IpU CHUHTE3E PETYIATOPOB IO JKEJTaeMbIM CBOWCTBaM B
MePEeX0THOM TIpoIecce 8

2. Meros1 MOIaIbHOTO YIIpaBICHUS

3.1 AHanuTHYecKkoe KOHCTPYHPOBaHHE perynaTopoB 1o 10
KpUTEpHUI0 0000IIeHHOM paboThI

4.2 1. BcnomorarenbHbie YCTpOWCTBA JEKTPO- 3
TUIPABINYECKUX PYJIEBbIX MAlIUH
2. Junamunueckue XapaKTEepUCTUKHU JIIEKTPO- 3
TUIPABIMYECKUX PYJEBBIX MAIIUH C YYETOM CKUMAEMOCTH
paboueii KUIKOCTH

Bcero 35

11.4.MeToauyeckne YyKa3aHusi JIsi OOyYalOIMXCHA MO TPOXOKIEHUIONPOMEKYTOUHOI
aTTecTaluu

[Ipomexyrounas  aTTectauus  OOydalolIuXcsi — NpeAycMaTpUBaeT  OICHUBAHHE
MIPOMEXYTOYHBIX U OKOHYATENbHBIX PE3YyIbTaTOB OOY4YEHHUS MO AMCLUUIUIMHE U MPOBOAMUTCS B
(dbopMe PK3aMeHa ¢ aTTECTAllMOHHOM OLEHKON «OTIMYHOY», «XOPOIIOY», «yIOBIETBOPUTEIHHOY,
«HEYIOBJIETBOPUTEIHHO.

Cucrema OLEHOK MpHU TMPOBEIECHUU MPOMEKYTOUHOW AaTTeCTAllMU OCYIIECTBISETCS B
cooTBeTcTBUU ¢ TpeboBanusMu [lonoxennit «O TekylmeM KOHTpOJE YCHEBAEMOCTH U
MPOMEXKYTOUHOU arTecTanuu cTyaeHToB ['YAII, oOy4aromuxcss mo MporpaMMbl BBICIIETO
oOpazoBanusi» U «O MOAYIbHO-PEUTHHIOBOM CHCTEME OIICHKM KadecTBa y4eOHOW paboThl
ctyneHToB B 'Y AID».



JIuct BHECEHUS U3MEHEHUH B pabouyro porpamMmy AUCLHUIIINHBI

23

Jlata BHeceHus

W3MEHEHUH U Jlata m Ne
JIOTIOJTHEHHU . " " MPOTOKOJIA
CozepxaHre U3BMEHEHUM U JTOTIOTHEHUH
IToanuck 3acelaHus
BHECIIIETO Kadenapsl

HU3MCHCHUA

Iloamuce
3aB.
Kadenpoi
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