MuHHCTEpPCTBO HAYKH U BbIcIIero oopasosanusi P®
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpagienue noaroroBku/cnenuajabHoctsh: 12.03.04 Buorexnuueckue CHCTEMbI H TEXHOJIOTHU
HaumenoBanue o0pa3oBare/ibHOM NporpaMmbl . buorexnuveckue U MeIMUMHCKHE ANNAPATHI U CUCTEMBI
YpoBeHb 00pa3oBaHus: BbiclIee 00pa3oBaHue - faKkajJaBpuaT

®opma o0yuenusi: OuHas

Pabouass nporpaMma QM CHUILIHHBI
ME/JUIINHCKUE ITIPUBOPHI

biaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yactb 00pa3oBaTesbHOM
NPOrpamMMblI:

YacTsb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBIX OTHOIIEH Uil

Ne IMCHUIIJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.04

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

7 cemecTp - 7;

Yacos (Bcero) no yueoHomy
IJIAHY:

252 yaca

Jexknun

7 cemecTtp - 32 yaca;

HpaKTuquKne 3aHATHA

7 cemecTp - 32 yaca;

JlabopaTopHbie pa6oThI

7 cemecTp - 16 yacos;

Kouncynbranuu

7 cemecTp - 34 yaca;

CamocrosiTesibHasi padoTa

7 cemecTp - 133,2 yaca;

B ToM unciae Ha KII/KP

7 cemecTp - 35,7 yaca;

HNnasi koHTaKkTHas padoTa

7 cemecTp - 4 yaca;

BKJIIOYAS:
JlomaiHee 3ajaHue
KosnokBuym
Pedepar
TecTtupoBanue

IIpome:kyTouHast aTTecTALUS:

JK3aMeH
3amuTa KypcoBoro npoexkra

7 cemectp - 0,5 yaca;
7 cemectp - 0,3 yaca;
Bcero - 0,8 yaca

Mocksa 2023




NPOI'PAMMY COCTABMUJI:

MNognucaHo anekTpoHHoi nognuckio ®r60Y BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnageneyu Xuxapesa I'.B.
[IpenomaBaTelib Naermbmmaop  RAD27ab5d8-ZhikharevaGv-9ichisc I'.B. XKuxapena
COI'JTACOBAHO:
MNognucaHo anekTpoHHoi nognuckio ®r60Y BO «HUY «M3U»
CseneHwa o snagenbuye UM M3K
PykoBogutens manene YKuxapesa I B.
00pa3oBaTeILHOM MPOrpaMMbI Waewmagukaop___RdD27a508-ZhikharevaGV-97chise I'.B. XKuxapesa

3aBeyIOIIMI BBITYCKAIOIICH
kadenpoi

i

MNopnucaHo 3NeKTPOHHO| noanuckio $TEOY BO «HHUY «M3U»

CeeneHuna o enagensue L3N M3KU

Bnaaeney

Lanumosa E.B.

MM

WaenTndukatop

Rf4bb1f0c-ShalimovaYV-f267ebd§

E.B. Ilanumosa




1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI
Iesb ocBOeHUs] AMCHMILUIMHBI: M3y4EHHUE NPUHIUIOB pabOThl OCHOBHBIX BHAOB MEIULUHCKUX
nprOOPOB, X OCHOBHBIX TEXHHUECKUX XaPAKTEPUCTUK U OCOOCHHOCTEH IKCILTyaTalllH

33[{3‘11/1 AUCHHUITIMHbI

- MOJIyY€HUEe 3HAHUI O HA3HAUYEHHUH, COCTABE U TEXHUUYECKUX XapaKTEPUCTUKAX OCHOBHBIX BUIOB
MEAMIMHCKUX MTPUOOPOB, CUCTEM U KOMILIEKCOB;
- OCBOCHHE MIPUHIIUIIOB JCHCTBHUSI OCHOBHBIX BHJIOB MEIUIIMHCKUX TPUOOPOB;

- oOpeTeHre yMEHHs BBIOUPATh XapaKTEPUCTHUKU MEIULUHCKUX MPUOOPOB C yU4EeTOM
(UBHOIOTHYECKUX XaPAKTEPUCTUK OOBEKTOB UCCIEAOBAHUS UM BO3ICHCTBUSI.

dopmupyembie y 00yJaronierocs KOMNeTeHIUH U 3alJIaHUPOBAHHBIC Pe3yJIbTaThl 00yYeHHs TI0
JUCIUILIMHE, COOTHECEHHBIE C HHAMKATOPAMH A0CTUKEHUs KOMIIeTeHINIi

Koa n HaumMeHoBaHue
KOMIIeTeHIIUH

Koa u HamMeHOBaHHe
HHAUKATOPA JOCTUKEHUSI
KOMIIeTeHIMH

3annaHupoBaHHbIE Pe3yJbTATHI 00y4eHUs

TIK-1 Croco6HOCTE
y4aCTBOBATh B HAYYHBIX
HCCIIeI0BaHUIX B 001acTH
CO3/1aHHUsT OMOTEXHUYECKUX
CHCTEM

N-1nk-1 OcyimecTBisieT
TIOWCK Y aHAJIM3 Hay4yHO-
TEXHUYECKON HHPOpMAIHH
OTEYECTBEHHOTO H
3apyOeKHOT0 OIbITa, paboTaer
¢ 6azamMu JTaHHBIX

3HATK:
- KJIacCU(UKATOPHI, HCIIOJIb3yEeMBIC ITPU
PETHCTPALMK U OOpAIIEHUH METUITMHCKUX
A30CTINH.

YMETB:

- OCYILECTBJIATH KIaCCUPUKALIUIO
MEIULUHCKUX U3AEIIANA C TOMOIIBIO
OTEYECTBEHHBIX KJIaCCU(UKATOPOB U
HOMEHKJIaTypHOTO Kiaccupukaropa MU
EBpA33C;

- OCYILIECTBJIATH [IOUCK U aHAJIN3 HAY4HO-
TEeXHUYEeCKOH MH(pOopMaIu
OTEYECTBEHHOT0 U 3apy0eKHOI0 OMbITA.

TIK-1 CrocobHOCTE
y4acTBOBATh B HAYYHBIX
HUCCIIEIOBAHUAX B 00JI1acTH
CO3JaHHs OMOTEXHUYECKUX
CHCTEM

NJ-2nk-1 AHAIM3HUPYET
CUTHAJIbI U JIaHHBIE,
OTIpeNeNsieT UX BIUSHUE Ha
napamMeTpbl OMOTEXHUUECKUX
CHCTEM

3HATH:
- IapaMeTphl CUTHAJIOB B (JOTOMETPAX;
- TapaMeTphl BHEIIHETO JIbIXaHHS.

YMETh:

- IPOBOAUTH UCCIIETOBAHNUS C
IIPUBJICYEHNEM TEXHUUYECKHUX CPEZICTB
71ab0paTOPHOro aHaln3a;

- IPOBOJUTH UCCIIEOBAHUS CUTHAJIOB U
JAHHBIX B MpUOOpax Juis U3MEpEHUs
I1apAMETPOB BHEIIHETO JBIXAHMSI;.

ITK-2 CnocoOHOCTB
y4acTBOBATh B
MPOEKTUPOBAHUU
OMOTEXHUYECKUX CUCTEM

N-1nk-2 AHanuzupyer
JIaHHBIE JJIs pacyeTa u
MIPOEKTUPOBAHUS Y3JI0B
OMOTEXHHYECKHUX CHCTEM

3HATh:

- JJIIEKTPOHHYIO KOMIIOHEHTHYIO 0a3y,
aApPXUTEKTYPY MUKPOKOHTPOJIJIEPOB U
uHTEpQEiCcoB;

- XapaKTepUCTHKHU Y3JIOB JJIs
BO30YXJIEHHsI U PErUCTpaluu Koiebanui
MOINEePEeYHON HaMarHM4eHHOCTH B MP-
ToMorpadax.

YMETh:
- paccUuTHIBaTh U U3MEPAThH NapaMeTphl
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Koa u HaumeHoBaHue
KOMIIETCHIINH

Koa u HaumeHoBaHMe
HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

3amiaHupoBaHHbIE Pe3YabTATHI 00yYeHUsI

yCUIIUTENEeH OMOCHUTHAIIOB;

- PaCCUUTHIBATh U U3MEPSTH apaMeTPhI
Y3JI0B JIsl BO3OYKJIEHUS M pErUCTpaliu
KOJICOaHUH TIONePEeYHOM
HaMarHuwdeHHoctu B MP-tomorpadax.

ITK-2 CrocoOHOCTE
y4acTBOBATh B
MIPOCKTUPOBAHUH
OMOTEXHHUYECKUX CHCTEM

N 1-2nk-2 Pa3zpabareiBaer
(GyHKIIMOHATHHBIC U
CTPYKTYpPHBIE CXEMBbI
OMOTEXHUYECKUX CUCTEM B
COOTBETCTBUU C TEXHUYECKUMHU
TpeOOBAHUSIMU C
HCIOJIb30BaHUEM
TEOPETUIECCKIX METOJIOB H
MPOrPaMMHBIX CPEICTB
MIPOSKTUPOBAHUS U
KOHCTPYHPOBaHUS

3HATh:
- CTPYKTYPHBIE CXEMBI M TTPHHITUTIBI
paboOThl OCHOBHBIX TUTIOB METUITUHCKUX
pUOOPOB JTA0OPATOPHOTO aHAITH3A;

- CTPYKTYPY ¥ MPUHITUTIBI PAOOTHI
TEXHUYECKHUX CPEIICTB
IEKTPOKAPIUOCTHMYJISIIHH;

- CTPYKTYPHBIE CXEMBI U TTPHHITUTIBI
pabOThI OCHOBHBIX TUTIOB METUITUHCKUX
pUOOPOB AIEKTPOPUZNOIOTHUECKOM
JTUATHOCTHKHU.

YMETh:
- pa3pabaThIBaTh CTPYKTYPHBIE U
AIIEKTPUYECKUE CXEMBI.

TIK-2 CrocobHOCTE
y4acTBOBaTh B
HpOGKTI/IpOBaHI/II/I
OMOTEXHUYECKUX CHCTEM

W 1-311k-2 Beimonaser
[POEKTHPOBAHUE Y3JIOB
OMOTEXHUUYECKUX CHCTEM B
COOTBETCTBUH C TEXHUYECKUM
3aJlaHueM C HUCIIOJIb30BaHUEM
CPEJICTB aBTOMATH3aIUH
IPOEKTUPOBAHUS

3HaThb.

- IAKCThI IPUKIIAJHBIX IIPOrpaMM JJIA
p33p8.6OTKI/I KOMIIOHCHTOB, CXCM
QJICKTPHUYCCKUX IMPUHIUITHAIIBHBIX U
Pa3BOJAKHU IMCYATHBIX ILJIAT.

YMETB:

- CO3/1aBaTh B IIAKETE MTPUKJIIAHBIX
IIPOrpaMM KOMITIOHEHTBI, CXEMBI
ANEKTPUYECKUE IPUHIUITNATIBHEIE,
Pa3BOJIUTH II€YATHBIC IUIATHI U CO3/1aBaTh
IIPOTOTHUIIBI KOPITYCOB YCTPOMCTB.

2. MECTO JUCIUILIMHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JucuunianmHa OTHOCUTCS

K OCHOBHOM mpodeccuoHaIbHOM 00pa3oBaTeIbHON MpOorpaMMme

buorexnuueckne u mMenuuuHCKHUE anmapatel U cuctemsl (manee — OIIOII), HampaBieHHs] MOATOTOBKH
12.03.04 buoTexHHYECKHE CHUCTEMBl W TEXHOJOTHH, YPOBEHb OOpa3OBaHUS: BBICIIEE OOpa3oBaHUE -

OakanaBpuar.

TpebGoBaHMsI K BXOAHBIM 3HAHUSM U YMEHUSIM:
- 3HaTh TEXHUYECKHE METO bl IMArHOCTUYECKUX MCCIETOBAHUN U JICUeOHBIX BO3/1EHCTBHIMA
- 3HaTh OCHOBBI TEOPHH IEKTPUUYECKUX LIeTIel U CUTHAJIOB
- 3HaTb OCHOBBI METPOJIOTUH U TEXHUYECKUX U3MEPEHUIN

- 3HaTh OCHOBBI (PM3UOJIOTUH U OMODUZUKU

- 3HaTh OCHOBBI CXEMOTEXHUKHU aHAJIOTOBBIX U IU(PPOBBIX YCTPOUCTB
- YMETh MPOBOJUTH PACUET AMEKTPUUECKUX CXEM
- YMETh MPOBOJUTH MAaTEMaTHUECKYI0 00pab0oTKy OMOMETMIIMHCKUX CUTHAJIOB U IaHHBIX
- YMETb MPOBOJUTH TEXHUUECKHE U3MEPEHUS U OLIEHUBAThH OTPEIIHOCTH




- YMCTb UCIIOJIB30BaTh MMAKCThI IIPUKIIAAHBIX IIPOTpaMM I pacucTa U MOACIMPOBAHUSA
OJICKTPUICCKUX CXEM

PesynbTarel 00yueHus1, MOTYYCHHBIE TIPU OCBOCHUH JTUCHIUTUIHHBI, HEOOXOIUMBI IPU BBIMOJTHCHUN
BBIMYCKHOM KBaTU(UKALMOHHON PadOTHI.



3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpPyJI0eMKOCTh JUCIUTUTMHBI COCTABIISIET 7 3a4€THBIX €IUHMII, 252 Jaca.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Pasesb1/TeMbl § 5| e ™ S op
Ne JTUCIUTUTAHBL/ (D OPMBI g 2|8 OHTaKTHAA paboTa CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAIH 8 g | © |Jlex | Jlab | Ip — - VKK | TK A cemectpe | ATTECTALMH
m P /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 O0630p 1 4 7 2 - - - - - - - 2 - Iloozomogka domauinezo 3adanua:
kiaccudukarys IToaroTroBka JOMAIIIHETO 3aaHNs HAIPaBIeHa
MEJIULIMHCKON TEXHUKHU Ha OTPabOTKY YMEHUI pelIeH s
11 0630p 1 4 2 - - - - - - - 2 - npodecCHOHATIBHBIX 3a1a4. JloMalHee 3a1aHue
kiaccudukanys BBLIACTCS CTYJEHTaM 110 U3yYCHHOMY B pasJielie
MEIUINHCKON TEXHUKU "O030p 1 KIaccupuKanus MEAUIHTHCKON
TexHUKU" Marepuany. [IpoBepka qoMamiHero
3a7aHus IPOBOAUTCS TIO NIPEACTaBICHHBIM
IIICBMEHHBIM paboTaM.
2 [pubops! st 59 10 12 | 12 - - - - - 25 - Iloozomogka Kk 1abopamopnoil pavome: JIns
3NEeKTPO(PU3N0TIOTHIECK BBITTOJTHEHUS 33/1aHUH 110 1Ta00PaTOPHBIM
Ol TMarHOCTHKH pabotaM HEOOXOIMMO MPEIBAPUTETHLHO
2.1 [pubops! s 59 10 12 | 12 - - - - - 25 - U3YYUTH TEMY U 3a/1a4M BBITTOJHEHUS

AIIEKTPOPU3UOTIOTHICCK
Ol IMarHOCTUKU

J1a00paTOPHO# pabOThI, a TAK KE U3YUUTh
BOTIPOCHI BAPHAHTOB 00PAaOOTKH pe3yIbTaToOB
o u3y4eHHoMy B pazzene "IIpubopsr mis
AIEKTPOPUZNOIOTUYECKON TUAaTHOCTHKHU"
MaTepHany.

1lo020mo6Ka K ayoumopHnovim 3aHAmMUAM:
[IpopaboTka JIEKIIUH, BHIITOIHEHHE U
MOJITOTOBKA K 3alIuTe J1ab. paboThI
Ilod20mogKa K npaKmuyeckum 3aHAMUAM:
W3zyyenune marepuana no pazaeny "[Ipudopst
JUTS DJIEKTPO(PU3UOTIOTHISCKON THATHOCTUKHA"
MTOTOTOBKA K BBITIOJHEHUIO 3aJaHUI HA
MPAKTUYIECKHUX 3aHIATHAX

H3yuenue mamepuanog numepamypusix
UCHOYUHUKO8:
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[1], ctp. 60-150
[5], cp. 29-41

TexHuueckue cpeacTpa
3JIEKTPOKAPAUOCTUMYJT
SIUH

40

10

10

20

3.1

TexHU4YeCKUe CpeacTBa
3IEKTPOKAPIAOCTUMYII
SIIAN

40

10

10

20

Ilo020mogka K ayoumopHsim 3aHAMUAM:
ITpopaboTka JeKIny, HOATOTOBKA K
BBITIOJTHEHHIO 33/IaHUH Ha MPAKTUIECKUX
3aHATHAX

Iloozomoeka peghepama: B pamkax
pedepaTHBHOM YacTH CTyIEHTY HEOOXOIMMO
MIPOBECTH 0030p IUTEPATYPHBIX HCTOYHUKOB IT0
BBIOpaHHOW TeMe, KOMIUIEKCHO OCBETHTh
BOIIPOC B COOTBETCTBHU C TEMOH pedepara,
MOJITOTOBUTH IIPE3CHTAIUIO [T BBICTYIIICHUS
IO pe3yJbTaTaM paboThl HA CEMUHAPCKOM
3aHATHH. B KauecTBe TeM pedepaTa CTyIeHTY
IIpe/UIaraloTcs CIeAyIoIue BapHaHTh: 1.
O0acTi NPUMEHEHHUS CEPBUCHOM KOHTPOJIBHO-
JIMarHOCTUYECKON anmnapaTypsbl. 2. MOHUTOpUHT
NIEKTPUUECKOM aKTUBHOCTH cepara. 3.
HMmmaHTHpYyeMble CTUMYIIATOPBI: HCTOPHS,
COBPEMEHHOE COCTOSIHUE, TCHACHINN. 4.
KapauoctumynsiTopbl ¢ XAMUYECKUMHA
HNCTOYHUKAMH NMUTAHHUA. 5.
KapanoctumymsITopsl ¢ pagron30TOHBIMHU
HCTOYHUKAMH NMUTAHHUA. 6.
KapanoctumyssiTops! Ui BpeMeHHOM
ctumyJinuu. 7. MyabTUIIPOrpaMMHUPyEMBbII
OJTHOKaMEepHBIN CTUMYJISTOP. 8.
MynbTUIIpOrpaMMUpPYEMBIN 1BYXKaMEpPHBI
ctumyIsitop. 9. Hapymenne paboTs
anekTpokapanoctTumyssitopa. 10. Hapymenue B
cHCTeMe CTUMYIISINH KapAHOCTUMYJISITOP-
anektpoa-cepaue. 11. Hapymenus, cBsizaHHbIe
C U3MEHEHUEM YYBCTBUTEIBHOCTU K CEPACUHBIM
curHanam. 12. BzanmopeicTBue Mexy
AJIEKTPOIOM M MHOKapaoM. 13.
BrocoBmecTHMBIE MaTepHaNbI I AIEKTPOIOB.
14. IMmutaHTUpYyEMBIEC KapAHOBEPTEPHI.
CocrosHre npo0IeMbl ¥ TEPCTIEKTHUBEL. 15.
Nmrimantupyemblie 1euOpHIISITOPHI.
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CocrosiHre POOIeMbI U IEPCIEKTUBHI. 16.
Hapymienrne aBroMaTn3Ma 1 IPOBOJIUMOCTH Y
OOJIBHBIX C KapIUOBepTEPaMu-
nepubpmwuaTopamu. 17. [TorsaTHe 0 cepredHOM
PECUHXPOHU3UPYIOLIEH TEpANNU CEPIEUHON
HemoctaTogHocTH. 18. [lucnancepHoe
HaOIro1eHNe OOJBHBIX C MMIDTAHTHPYEMbBIMH
MPOTPaMMHUPYEMBIMH KapIHOCTUMYJIATOPAMH.
19. I'enepaTopsl CTUMYJIMPYIOIIUX UMITYJIbCOB.
20. YcunuTenu UMIUTaHTAPYEMBIX
KapIuOCTUMYIISATOPOB. 21. BrixoaHbIe Kacka bl
HUMIUIAaHTHPYEMBIX KapIHOCTUMYIISITOPOB. 22.
®DopMHpOoBaTENIb BPEMEHH HEUYBCTBUTEIIEHOCTH
(ycTpoiicTBa 3a1ep>KK1 UMITTTAHTUPYEMbIX
KapIHUOCTUMYJISITOPOB).

H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOG:

[1], ctp. 925-943

4 MenunuHcKue 40 10 10 16 Ilo0zomoeKka K meKkyuiemy KOHmMpPoiio:
PUOOPHI IS [oBTopenue matepuana mo pasaeny "[Ipubopsr
1abopaTOpPHOTO 1 KOMIUIEKCHI [T J1a00opaTopHOTo aHamu3a"
aHaJIn3a Iloozomoeka Kk nadopamopnoii pavome: Jns
4.1 Menunuackue 40 10 10 16 BBITIOJTHEHUS 33/IaHUH 110 TabopaTopHoi paboTe
npuOOPHI ISt HEO0XOIUMO NPEABAPUTEIHLHO H3YIUTh TEMY H
n1abopaTopHOTO 3aJ1a4u BBITIOJHEHUS JJAOOpaTOPHOI paboThI, a
aHaM3a TaK K€ U3yYUTh BOIPOCHI BAPHAHTOB

00paboTKU Pe3yabTATOB M0 H3yUYEHHOMY B
paszaene "AbGcopOunoHHBIE (OTOMETPHI"
MaTepHuainy.

1lo020mo6Ka K ayoumopHovim 3aHAmMusAM:
[IpopaboTka JIeKIIuH, TOArOTOBKA K
BBITTOJTHEHUIO 33JJaHUIA HA MIPAKTHYCCKIX
3aHATHUIX

H3yuenue mamepuanog numepamypHsix
UCHOYHUKOB:

[1], ctp. 174-180
[2], cTp. 9-22, 169-171
[3], cTp. 37, 58
[4], cp. 26, 36,43




[5], cTp. 42-45

5 Kypcosoe 1 - - - - - 1 - Ilodzomogka Kypcosozo npoexma: KypcoBoii
MIPOEKTUPOBAHUE MIPOEKT BHITIONHAETCS 110 HHAUBUIYATbHOMY
5.1 Kypcosoe 1 - - - - - 1 - 3agaHuio. KypcoBoil mpoekT npenycMaTpuBaeT
MPOEKTUPOBAHUE MOSICHUTEIBHYIO 3aIIUCKY C paCU€TaMU 1
rpadudecKyro 4acTe. B 3amanue BXoqut: - coop
MaTepHana o 3aJaHHOMY YCTPOMICTBY U
cnenuUKauii Ha 3JIEMEHTHYIO 0a3y; -
pa3paboTKa CTPYKTYpHON CXEMBI 1 CHCTEMHBIN
aHaJM3 yCTPOWCTBA; - pa3paboTKa
3JIEKTPUYECKON TPUHIMIIUATIBHON CXEMBI
YCTPOMCTBA; - pa3paboTka KOHCTPYKTHBA
KOpIIyca yCTPOUCTBA; - pa3paboTKa MevYaTHbIX
IUTaT YCTPOMCTBA; - pacdyeT ce0eCTOMMOCTH
YCTPOWCTBA.
Ok3aMeH 36.0 - - - - 0.5 - 335
Kypcogoit mpoext (KII) | 72.0 - - - 32 0.3 35.7 -
Bcero 3a cemectp 252.0 32 16 32 32 0.8 99.7 335
Hroro 3a cemecTp 252.0 32 16 32 34 4 0.8 133.2

IIpumeuanue: Jlex — nexuuu; JIab — naboparopHsie padboTsl; [Ip — npaktuueckue 3ausatust; KIIP — aynuTopHble KOHCYIBTALUU IO KYPCOBBIM
npoektam/padoram; MKKII — unanBu1yanpHble KOHCYIBTAIMH 110 KYpCOBBIM ITpoekTaM/padoram; I'K- rpynmnoBsie KOHCYIbTAIUM 110 pa3jienam
mucuuruinHel; CP — camocrosrenbHas padorta crynenta; UKP — unas konraktHas padora; TK — Texymmii KoHTposb; [TA — npomexxyrouHas
aTTecTanus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. O630p u k1accudukauus MEOUYUHCKOU MEXHUKU

1.1. O630p u KIaccuuKams MEAUITMHCKON TEXHUKH

Memumuackue usnenus (MN). Tponenypa perucrparuu MU. Knaccudukanus MU, Metoss
MOCTpOeHUs  KiaccupukaTopoB: wuepapxuueckuii, dacernsiii. OKII, OKIIA2, THB3/I.
Homenknarypuas knaccudukanus MU mo sumam. HomenknatypHas knmaccupukamuss MU mo
KJIaccaM B 3aBUCHUMOCTH OT MOTEHIMAJIbHOTO pucka ux npuMenenus. Homenknatrypa MU EADC.
Bcemupnas Homenkiatypa MU (GMDN)..

2. Ilpubopul 011 3nekmpodusuoio2uyeckou OuazHoCmuKkuy

2.1. TIpubops! 11 INEKTPOPUZUOIOTHIECKON TUATHOCTUKA

Crpykrypa ycunutens OuomnoTeHiuanoB. TpeboBanus Kk YBII. OO0oOmieHHas CTpyKTypHas
cxema VYbBII. CornacoBanue VYBII c¢ anekrpomamu. Bpicokoe BXOJHOE CONPOTHBIICHHUE.
Y CTOMUMBOCTE K 3JEKTPOJHBIM NoTeHIManaM. ObecrieueHue MajablX BXOAHBIX TOKOB. ITomexoBas
obcranoBka mpu cbeMe dnekrpoduocurHanoB (DBC).Ilyth TPOHUKHOBEHUS CETEBBIX IOMEX:
npsiMasi HABOJKA MOMEXU OT OCBETUTENIBHOTO IPOBOJA U IPOXOXKIACHHE MOMEXU OT IHTAIOLIErO
TpaHcopmaropa. MeTo/ibl IOJaBIEHUS CETEBOM MOMEXH. Y MEHbIIEHUE COIPOTUBIICHUS IEKTPO-
KOXa 3a CYeT MOAKIYECHUs JONOJHUTENIBHOro ycunutensa K aekrpony N. IlonaBnenue cereBoin
nomexu BbeluuTaHueM B YDBII. Ponp Oosbmioro BxomHoro compotuBieHus. [loctpoenue cxem
VYbBIL.Tunossie mnapamerpsl YBIL. Jluddepennmanbuplii  ycuanTenb, OCHOBHBIC OMNpEICIICHUS.
OnepanvoHHbIe YCWIMTENIN U IpocTeiine kackaasl Ha HUX. Kiaccuueckast JByxKkackajiHas cxema
T depeHManbHOro ycuiaurenas. MHuorodassbiil ycuinTenb. MHOrOKaHaIbHBIM YCHIIUTENb C
BblunTanueM. TumoBas cxema YBII. Breibop AIIIl.. IlymoBeie xapaktepuctuku YbBIL
Ocob6ennoctu YBII s OKT', OMI', 29I, OI'0I'. 3amura YBII oT craTtnyeckoro 3jaeKTpUYecTBa. .
Perucrparoper B mpubopax perucrpauuu OuomnoreHimanoB. CoriacoBaHue pexuMma IedaTd ¢
yactorol ALIIT u marom xBanToBanus B ALIL.. TumnoBsle BcioMorarenbHble OJIOKK MpudOpa A
u3mepennit  OmonorennmanoB (IIMBIT). Cxema KOHTpOJsST KOHTAaKTHOTO  COMPOTUBIICHUS
aneKTpoaoB. Cxema jaerekTopa ceTeBhIX momeXx.. Jnekrpokapaunorpadsr (OKI'®). Tumnsr DKI'O,
ocHOBHBIe mapameTpbl. DKI'® ¢ mukpomnporeccopabiM yrpasienuem (Ha npumepe DKI1TI[-01):
obmas ctpykrypHas cxema (CC), cxema KOpoOKHU MaIMeHTa, BXOJHON ycuiaureab coBMecTHO ¢ CC,
AM un K0, cxema npomexyrouHoro ycunurtens, cxema QRS-merekropa, cxema ymnpaBieHUs
aNeKTpoABHUraTeneM M HarpeBoMm nepa.. Kommeiorepueie DKI'®: Tumbl, OCHOBHblE (QYHKLIUU
nporpaMmHoro obecneuenusi. Mudopmanronnsie napamerpsl OKI'. Ilpumep DOKI'-3akmrodenus.
Kapnuomonuropsl (KMH). Tumbl, ocoOeHHOCTM HpuUMEHEHUs U BbIXOAHbIE mapamerpsl KMH
pazHoro HasHaueHusa. XoatepoBckue KMH u o0bem cyTouHOM 3amucu JUisi OJHOIO KaHaja.
CrpykrypHast cxema u (QyHkuuonupoanne KMH tuna «Putm-1».. Bekropkapauorpad.
DnekTpokapauorpadus J10/1a. Y apTpa3ByKoBOH (beTanbHBII Kapauorpad..
OnekrposuHuedanorpadpsr (33I'D). Ocobennoctu I '-curnanoB u ycumuteneir III'D. Tumsl
D3I'®, cniocobs! oTBeaeHUH, cictema 10-20. CTpykTypHbIe cxeMbl poctoro 3D (33I'Y16-02),
koMmmbioTepHOro D3I D («MULIAP-331'y), yeunutensaoro kanana 991'® (EEG-85). OcHoBHBIE
GYHKIIMM TPOrpaMMHOTO obecredeHusi KOMObIoTepHbIX OOI'®, 3amaun aHanm3a M BBIXOAHBIE
XapaKTEpUCTUKU. YCPEJHEHHE BBI3BAaHHBIX MOTEHLMAIOB B O3l METOIOM CHHXPOHHOIO
HakorieHus.. Onekrpomuorpader  (OMI' D). OcoOeHHOCTH CHUTHAJOB TMOBEPXHOCTHOH W
uronbyaroit OMI'. O6obmeHHast cTpykTypHast cxema KommbioTepHoro OMI'®. CTumynsTopHbIE
npucTaBku U Heipoctumynaropsl (tumna «Heiporect-01»). Pexxumbl cTumymsiuin. MOHUTOPUHT
Helpombleunoit 6yokaapl. Muterpatop OMI'.. Peorpadper (PI'®). Unes merona. Buner PI'O.
Bre16op dactotel m3mepenuit. Cuctemsl oTBeneHnid. CTpykTypHas cxema peorpada tuma P4-02.
Cxema 3apgaroumiero  reHeparopa.  CuHXpoHHBI — aemoxmynsatop.  CTpykTypHas — cxema
peorietu3morpada Tuna PII2-02. Xapakrepuctuku peorpadoB.. DIEKTPOOE30MaCHOCTb.
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MapkupoBKa U pacnoiioxkeHue u3oysaun 1yt npudopos kinacco I u I, Tunst BF u CF. U3mepenue
TOKa yTEYKH..

3. Texuuueckue cpedcmea 21eKmpoxKapoOuoCmuMyaayuu

3.1. TexHuueckue cpeacTBa NEKTPOKAPIUOCTUMYIISALUN

OcHoBHbIE BUJIBI AiekTpuueckoit ctumymsinuu cepaua (DCC). OcHoBHas 3a1a4a M TPUHITUIIBI
OCC. OcHOBHBIE METOABI OMPEICICHHUS CEPACYHON MPOBOJAUMOCTH. AJITOPUTMBI PaOOTHI MOJEIH
NPOBOJSINEH CHUCTEMBbI cepana ©0e3 CTUMYISIUW, TPH MPEACEPAHON CTUMY VISIHH, TPU
HKEITYI0YKOBOM CTUMY VLMK M TPH NPEACEPAHO-KENyI04"KOBOM cTUMysiuuu. CoBpeMeHHbIE
meroasl DCC. Cucremaruzauus cpeacts ICC. Bpemennsie HapyxHbie kKapanoctumystopsl (KC).
OyHKIMH 37eKTpoKapArnocTUMYsTopoB. [loctosuubie ummuantupyemble KC. OcHOBHbIE BHUJIbBI
umiantupyembix KC (ogHOokamepHbie, IByXKaMepHbIE, TpeXKkaMepHbie). MeToauka CTUMYIISLIUN
umiiantupoBaHHeix KC. Ilpuniun pa6otsl umiutantupoBaHHbiX KC. ®DyHKIMOHANBHAsS cxema
ctumynsaTopa cepuu IKC 530. Mapkuposka KC. Kox o anexrpodusuonoruu. OCHOBHBIC PEKUMBI
KC npu yuvamaromein 9CC: M0 KOIMYECTBY CTUMYJIUPYE MBIX KaMep Cepjua, Mo JOKalIu3aluuu
AJIeKTpo/a, 1o Tuly cuHxponusanuu. Pabora KC B acunxponnom pexxume (VOO, AOO), B pexume
R u P — cunxponnas crumymsnus (VVI, AAL DDD). OcHoBHbIE apaMeTpbl KapAHOCTUMYISTOPA
OKC 530 u crumynupyrommx umiyiabcoB. Kiaccudukaius UMIUIAaHTUPOBAHHBIX SJIEKTPOIOB.
DOHJOKapIualbHble HMMIUIAHTUPOBAHHBIE JIIEKTPOIbl. Pa3mep SHIOKapIUaIbHBIX SJIEKTPOIOB.
PemoOHT sHIIOKapaUaANBHBIX 3IEKTPOAOB. M3MepeHus: sHIOKapAUAIbHBIX 3JIEKTPOIOB B IMPOIECCE
MMILJIAaHTalUU. CpaBHutenbHble  xapakrepucTuku KC  UMIOPTHBIX  NPOM3BOJAUTENEH.
CpaBuutenbable xapakrepuctukn KC oredecTBeHHBIX mpousBoauTeneid. (OCHOBHBIC BUJIbI
nebubpuiauud. MeToauka TPOBEACHHS DSIEKTPUUECKOH AePUOPMWILISAIUU C  TOMOIIBIO
nepubpmuiaropa. Knaccupukamust  aepudbpumnstopos. [lpumepst DKIT mpu  ¢pubprnisiuun
Kenmy104koB. OCHOBHBIC BHIBI KapauoBepcuu. MeTouKa NpoBeACHUS KapAHUOBEPCHH C ITOMOIIBIO
KapauoBepTepa-aeGpuopmusTopa. [Ipumepsr OKI'  npu  TpemeraHuu  MpeacepAuid.
HmnumanTupyeMble KapauoBepTephbl — nehuOpumiaTopsl. TecT moATBEpKIEHUST BBO/Ia IPOTPAMMBI,
CTPYKTYpHasi CXeMa U OCHOBHBIE TeXHHYecKHe XxapakTepuctuku [Iporpammaropa [TPOI'POKC-04..

4. Meouyunckue npubopul 0 1a00pAmMopHO20 AHAIU3A

4.1. MenuuuHckue npuOopsl 1l 1TaO0paTOPHOrO aHAINU3a

Ha3nauenue, 0ObeKThl MCCIEIOBaHUS M aHATUTHUYECKHE 3a7aYl KIMHUYECKUX J1TaOOpaTOPHBIX
uccienoBaHuil. ba3oBoe TeXHHWYECKOE OCHAIIEHHE JIaDOpaTOpHBIX TeXHonoru. Ontuyeckue
MeTOoAbl  Ja0opaTOpHOTO aHaiu3a. BonHOBBIE M KBAaHTOBBIE  XAapaKTEPUCTHKH  CBETA.
Knaccudpukanus ontudeckux MeTofoB wuccienoBaHnuil. CTpykTypHas cxeMa (Qoromerpa.
VICTOYHUKM ONTHYECKOTO M3JITY4EHUs, MOIYJISATOPHI U OCIa0UTEIN CBETOBOrO MOTOKAa. BoMHOBBIE
CeJIEKTOpBI U cBeTOBOJbI. KroBeThl u (oTonpuemMuuku. AdcopbuuonHas poromerpus. OOpadoTka
pe3yibTaToB  M3MepeHHH. Merposnorndeckue  XxapakTepucTukd. CxeMbl xoja  Jydew.
®dotokomopumetpbl. Dotomerprl. CriekTpodoTomMeTpbl. ATOMHO-aOCOpOIMOHHAsT (HOTOMETPHUS:
CTPYKTYpHasi CXeMa, NPUHIUN JAEHCTBHUS, TEXHUKH AaTOMHU3ALUHU, KOPPEKLHUS HECEIEKTHBHOIO
noryomenus. Hepenomerpus u typouaumerpus. OcOOEHHOCTH pPacCEMBAaHHS CBETa YaCTHUIIAMH
pasnn4HbIX pa3MepoB. CTpyKTypHas cxema M NpUHIMI JieiicTBUa mpuOopoB. Pedrexromerpusi.
Chepa VYnpbOpuxpa. Popmyna KybOenku-Mynka. CTpykTypHas cxeMa W TPUHIUI JICHCTBUSA
pedrexTomerpa. OMUCCHOHHAs (QOTOMETpuUs: JIOMHUHOMETpHUS U ¢uyopumerpus. [lonspuszanms
bayopecueniuu. OnTtudeckue cxembl ¢uyopumeTpoB. [lnamennas smuccuoHHas (OTOMETpHUS.
Pedpaxromerpus. Ilpunnunsr neiictBust pedpakromerpoB A66e u Ilynsdppuxa. Ontuueckas
cucreMa pedpakrometpoB Abbemat. [lomspuzanusa. 3akon Mamoca. Ilomspuzatopel u
aHanmu3aTopbl. [lpuHIUMNBI AEWCTBUS MOJNSpPUMETpa MOJHOIO TallleHHUs U IOJYTEeHEBOI'o
nossipumerpa.  PacTBOpBI 2IEKTPOIUTOB. DIEKTPOXUMHUYECKas s4eilka. DIEeKTpPOXHMUYECKUE
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metonpl.  Konnykromerpuueckue — aHanm3aropbl.  IloTeHnmomerpuueckue — aHaJIM3aTOPBI.
OJIEKTPONIUTHYECKAsT sYeWKa Il HM3MEPEHUs DJEKTPOAHOro MoTeHIuana. MoHoceneKkTHBHBIE
AJIEKTPOJIBI. Kynonomerpuyeckue  aHaIu3aTopsl. [Monsporpadguueckue  aHaIM3aTOPHI.
Xpomatorpadus. Bugelr xpomarorpaduu. bymaxkHas um TOHKOCOWHas xpomarorpadus. AHamu3
xpomarorpamMmel.  JKuakoctHas — xpomatorpadus. Buasl  kuakocTHOW — XpomaTorpadum.
CrtpykTypHas cxema 1 NPUHIUI IeHCTBUS KUIKOCTHOrO XxpomaTorpada. PaznenurensHas KooHKa.
Onenka >(QQEKTUBHOCTH pa3AeIUTEIbHON KOJOHKU. JIeTeKTOphl: CHEeKTpo(OTOMETPUUECKUH,
dbnyopumerpuueckuid. ['azo-xkuakoctHas xpomartorpadus. CTpyKTypHas cXxeMa M HPUHLHII
JeMCTBUSL  Tra30-)KUAKOCTHOrO  xpomarorpada. PasmenurenbHbie  KOJOHKH.  Jl€TEKTOPHI:
TEIJIONPOBOJHOCTH, IJIAMEHHO-MOHM3AaUMOHHBIN. KadyecTBEHHBII M KOJMYECTBEHHBIM aHAIU3
XPOMaTOTPaMMBI B )KUJKOCTHON U Ta30-)KHIKOCTHOU XpomaTorpaduu.

5. Kypcoeoe npoexmuposanue

5.1. KypcoBoe npoektupoBaHue

CrpyKTypHasi cxeMa YCTPOMCTBA, OLICHOYHBIN pacueT BBIXOAHBIX M BXOJHBIX CUTHAJIOB Y3JIOB
YCTPOMCTBA, OLEHOYHBIM pacyeT MoTpeOasieMol YCTPOMCTBOM MOIIHOCTH M TEIUIOOTIAYH.
OneKkTpuyecKas NPUHIMIINAIBHAS CXeMa YCTPOMWCTBA, pacyeT 3JEMEHTOB CXEeMbl, crienudukanus u
JOKYMEHTalMsl Ha paJAuoIeMEHThl. Yeprexu KOHCTPYKLUUHU KOpIyca YCTPOMCTBa, uepTEkKHU
KOHTYPOB II€YaTHBIX IUIAT C MOCAZOYHBIMU OTBEPCTUAMM, KOMIIOHOBOUYHBIE YEPTEKHU C pa3MEPaMHU.
UepTeku meyaTHBIX IUIAT yCTpoicTBa, cnenuduranus, opopmienne no ECKJ, 'epbep daiimnsl,
TEXHOJIOTHs ux U3TOTOBJICHHUS. Pacuer ce0eCTOMMOCTH YCTPOUCTBA, OLICHKa
KOHKYPEHTOCIIOCOOHOCTH...

3.3. Tembl NpaKTHYECKUX 3AHATHI
1. Ananmu3 6a30BBIX cxeM ycuinTenei ononoreHnuanoB. Ko umnuent ocnadienus
cuHdazHoro curiaia. MHoroga3Hblil yCHINTENb OMONOTEHIINAIOB (4 yaca)
MHorokaHanbHbIN YCUJIMTENb C BBIYMTaHHEM. AHaIIN3 paboThl JETEKTOpa CETEBbIX MoTex (4
qaca)
HNuterparop snekrpomuorpamm. M3meHnenne nuMmiieanca OMOTKaHu B 3a/1avax peorpadun (4
qaca)
[Tporpammarop ITPMOKC (2 gaca)
N3meputens noporopbix xapakrepuctuk (MIIX) OnosnekTpuiyeckux CUrHajioB Ipu
anekTpuaeckoit crumyssitiuu cepamna (ICC). Cxema anroputma padotel UITX 3CC-1 (4 gaca)
YHuBepcalbHbII U3MepUTETbHO-BbIUMCIUTENbHBINA KoMIUIeke (YUBK) mis uccnenoBanus
anektpokapanocurnana npu ICC. Anroput™m padorsl YVBK OCC u cTpykTypHas cxema
0110Ka IpeoOpazoBaHus KapAUOCTUMYJIsTOpa (4 yaca)
XapakTepUCTUKH CTPYKTYPHBIX AJIEMEHTOB ONTUYECKUX cXeM (4 yaca)
Cxewmsl xo/1a Tyueit B abcopOrmoHHOM (oTomeTpe (2 yaca)
O6paboTka pe3ynbTaTOB U3MepeHuii B poromerpun (2 yaca)
OcHOBBI ra3o-xpoMaTtorpaduieckoro paszaeneHus (2 gaca).

3.4. TeMbl 1a00paTOPHBIX padoT
1. Criupomertp (4 gaca)
Kapnuoycunutens (4 yaca)
BricokouactoTHas katymika aist MP-tomorpada (4 gaca)
AGcopO1oHHbIH GoToMeTp (4 yaca).
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3.5 Koncyabranumn

1.

Ayoumopuwie KOHCYIbMAUUU RO Kypcosomy npoekmy/pabome (KIIP)

KoHcynpTanuu HampaBieHbl Ha BBIMOJIHCHHE pa3[eioB KYpPCOBOTO MPOEKTa IOJ
PYKOBOJCTBOM HacTaBHUKa (mpemojaBarensi). B pamMkax dYacoB Ha TpYIIIOBBIE
KOHCYJbTAllMM pa30mparoTcs Hauboliee BaXKHBIC YAaCTH PACUYCTHBIX 3aJaHWil pasjena
"KypcoBoe npoektupoBanue"

I pynnosvie koncyromayuu no pazoeiam oucyuniunst (I'K)

Koncynpramus nepesn sx3ameHoM 1o pazjaeny "OO030p M KiaccupuKkamus MEAUITUHCKON
TeXHUKH"
Koncynpramus nepen sx3ameHoM 1o pasueny "IIpubopsl miis 371eKTpodU3n0I0THIeCKOM
UAarHOCTUKH"
Koncynbranus  mepen  sk3ameHoM  mo  pazgeny  "TexHuueckue — CpeacTBa
3IEKTPOKAPAUOCTUMYIISIIUN "
Koncynpramuss mnepex »k3ameHoM 1o pasaeny "IlpuGopbl M KOMIUIEKCHI  JAJist
naboparopHoro aHaimza"

Hnousuoyanvrvle koHcyromayuu no Kypcosomy npoemy /pabome (MKKII)

Koncynpramuu nposogsres no pazaeny "KypcoBoe npoektupoBanue”

3.6 TeMaTnka KypcoBbIX IPOEKTOB/KYPCOBBIX padoT

7 Cemectp

Kypcosoii mpoexT (KIT)
I'padguk BbINOJHEHHS KYPCOBOIO IIPOEKTA

Henens

1-4 5-8 9-12 | 13-14 | 3aueTHasa

Paznen

KypCOBOTO KypCOBOTO

IIPOEKTa

1 2 3 4 3amura

IIPOEKTa

0O0BeM

pasnena,

10 30 40 20 -
%

Beimonnenssiii | 10 40 80 100 -

00BeEM

HapacTaroIUM

HUTOTOM,

%

Howmep pasnena | Pa3nen kypcoBoro mpoekra

1 AHaJIN3 TEXHUYECKOTO 3aJIaHMsI ¥ PIHKA TOTOBBIX U3IENUI

2 CucreMHas 4yacTb pa3pabaTbIBA€MOT0 YCTPOMCTBA (CTPYKTYpa YCTpOICTBa U
AJITOPUTM pabOTHI)

3 KoHcTpykTOopckas 4acTh pa3pabaThiBaEMOTO yCTpOCTBa (IpopaboTKa y3JI0B
U3JICIHS)

4 DKOHOMHYECKas OIIEHKA pa3pabaThiBa€MOr0 YCTPOMCTBA
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEeHIIU

Howmep paznena
JUCIUILINHBI (B

O1eHOYHOE CPEIICTBO
(THI ¥ HAUMEHOBAHUE)

3amaHupOBaHHbIE PE3yIbTaThl 00yUYEHUs MO TUCIUILINHE Kompt
COOTBETCTBHUH C
(B COOTBETCTBHHM C pazneisiom 1) WHJIUKAaTOPOB n3.1)
1/2]3]4]5
3HaTh:
KJIaCCU(UKATOPBI, UCIIOJIb3yEeMbIE ITPU PErHCTPAIIH U V-1 + Homamnee 3ananue/Knaccudukanus
oOpaleHuu MeTUIIMHCKAX W3 ’ MEIVIIMHCKUX W3ICITHIA
rapaMeTpbl BHEIIHETO JbIXaHUs V-2t + Konnoksuym/3amura nabopatopHoit paboThl
Ne 1 "Cnupomerp"
napaMeTpbl CUTHAJIOB B JOTOMETPaxX V-2t + Konnoksuym/3amura nabopatopHoit paboTbl
’ Ne 4 " AGcop6rmonHsIi hoTomerp"
XapaKTePUCTHKU Y3JIOB JIJISl BO30YKICHUS U PETUCTPAIIUU KommokBuym/3amnura 1abopatopHoii paboTh
KoJIeOaHUH TIONepeYyHO HaMarHu4eHHOCTH B MP- N/I-1nk-2 + Ne 3 "BplcokoyacToTHas kaTyuika ais MP-
ToMorpadax tomorpadga"
ANEKTPOHHYIO KOMIIOHEHTHYIO 0a3y, apXUTEKTypy V-1 + KonnokBuym/KypcoBoe nmpoekTupoBaHue
MHKPOKOHTPOJIICPOB U HHTEP(EicoB ]
CTPYKTYpPHBIE CXEMbI U IIPUHITUIIBI PA0OTHl OCHOBHBIX THIIOB Konnoksuym/3amura nabopatopHoit paboThl
MEAUIMHCKUX MTPHUOOPOB 3JIEKTPOPHU3NOIOTHIECKON N-2nk-2 + Ne 2 "Kapauoycunurens"
JTMarHOCTHKU
CTPYKTYPY ¥ TIPUHIIMITE pAa0OThI TEXHUYECKHUX CPEICTB VJT-2mic2 + Pedepar/XapakTepucTuku, pexxuMbl U
ANEKTPOKAPAUOCTUMYIISIIIHH AIIEKTPOJIBI B DJIEKTPOKAPAHMOCTUMYISTOPAX
CTPYKTYPHBIE CXEMBI ¥ IIPUHITUIIBI PA0OTHI OCHOBHBIX THITOB V-2 + TectupoBanue/MenuIMHCKHAE TPHOOPHI JIIS
MEIUIIMHCKUX MPHOOPOB J1a0OpaTOPHOTO aHAIH3a ] 71a60pPaTOPHOTO aHAIIK3a
MaKeThl MPUKJIAJHBIX TPOTPaMM JIJIS Pa3padOTKH Komnoksuym/KypcoBoe npoexktupoBanue
KOMITOHEHTOB, CXEM JJIEKTPUYECKUX MPUHIUMUATBHBIX U N/1-3nk-2 +
Pa3BOJIKU TICYATHBIX TUIAT
YMersb:
OCYIIIECTBISTh TIOUCK U aHAIU3 HAYYHO-TEXHUYECKOM V-1 + Pedepar/XapakrepucTuku, pexxiuMbl U
nH(pOpMAIUK OTEYECTBEHHOTO M 3apyO0EKHOTO OIbITa AJIEKTPOJIBI B DJIEKTPOKAPIAUOCTUMYIISATOPAX
OCYIIECTBIAThH KJIACCU(PHUKAIUIO0 MEAUIIMHCKIX U3JEIUIN C NJ-1nk1 + Jomanrnee 3ananue/Knaccudukanus
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MOMOIIIBI0 OTEYECTBEHHBIX KJIACCH(PHUKATOPOB U
HOMEHKJIaTypHOTO Kinaccudukatopa MU EBpA3zDC

MEIUIUHCKUX U3AEINI

IIPOBOAUTE UCCIICAOBAHUA CUTHAJIOB U JJAHHBIX B HpI/I60an

Komnoksuym/3ammura nabopatopHoi paboThI

JUIsL U3BMEPEHUs [TapaMeTPOB BHELIHETO JbIXaHNUS, W12 Ne 1 "Cnupomerp"

MIPOBOAUTDH UCCIIEIOBAHUS C IPUBJICUCHUEM TEXHUUECKUX V-2 Konnoksuym/3ammra ?a6opaTopH01“4 paboTsI
CpPEeJICTB JJAOOPATOPHOIO aHAIM3a Ne 4 " AGcop6rmonHsIii potomerp"
paccuuTHIBaTh U U3MEPATH apaMeTpPhl Y3JI0B s KonnokBuym/3amura nabopatopHoit paboThl
BO30YKICHHS M PETUCTPALMH KOJIeOaHUH TIOTIepeuHOM N-1nk-2 No 3 "BricokoyacToTHas kaTyiika ais MP-
HamarunyeHHoctu B MP-tomorpadax tomorpadga"

paccUMTHIBATh U U3MEPSATH MapaMeTphl YCUIIUTENeH V-1 Konnoksuywm/3amura nabopatopHoit paboThl
OMOCHTHAJIOB Ne 2 "Kapauoycunurens"

pa3pabaThiBaTh CTPYKTYPHBIE U DJIEKTPHUUECKHUE CXEMBbI N J1-2nik-2 KonnokBuym/KypcoBoe npoekTupoBanue
CO3/1aBaTh B [IAKETE MPUKIIAJHBIX IPOrPaMM KOMIIOHEHTHI, Komnoksuym/KypcoBoe npoexktupoBanue
CXEMBI JIEKTPUUECKHE MTPUHIIUITAATIBLHBIC, Pa3BOIUTh VJT-3ic2

[IeYaTHBIE IJIAThl U CO3/1aBaTh IPOTOTUIIBI KOPITYCOB
YCTPOMCTB
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
7 cemecTp

®dopma peanm3zanuu: bunersl (MMCEMEHHBIN OMPOC)
1. MeaunuHCck#e pudopsl aist tabopaTopHoro ananu3a (TectupoBanue)

dopma peanuzanuu: 3anmra 3aaaHus
1. KypcoBoe npoektupoBanue (KomiokBuym)

®dopma peanmzanuu: [TuceMenHas padbota
1. Kinaccudukanus MmeaunuHCKUX usnenuii ([lomanraee 3aganue)
2. XapaKTEpUCTHKH, PSIKUMBI M AJICKTPOJIBI B dIIEKTpOKaparnocTumylsitopax (Pedepar)

®Popma peanmsanuu: [IpoBepka 3ananus
1. 3amuTa naboparoproit padotsl Ne 1 "Crnupomerp" (KosmokBuym)

Dopma peanmzanuu: CmemanHas Gopma
1. 3amuTa naboparoproit padbotsl Ne 2 "Kapaunoycunurens" (KomnokBuym)
2. 3ammra aboparopHoi padoTel Ne 3 "BricokouactoTHas katymika uist MP-tomorpada"
(KomnokBuym)
3. 3amura mabopatopHoii padoTsl Ne 4 "AGcopOumonnsiii poromerp" (Kommoksuym)

baniapHO-peUTHHIOBask CTPYKTYpa AUCLUIUIMHBI SABIISIETCS MPUITOKEHUEM A.
baiibHO-peUTHHTOBAsA CTPYKTYpa KYpCOBOTO MPOEKTA ABISETCA MPUIIOKEHHEM b.

4.2 TIpoMe:KyTOYHAsI ATTECTAIUSA MO AUCHUIJINHE
Ixzamen (Cemecmp Ne7)

OI_IGHKa OIPEACIIACTCA B COOTBCTCTBHU C [Tonoxenuem o 6aHHLHO'peﬁTHHFOBOﬁ CHUCTEMC 1A

ctynentoB HUY «MOW» Ha ocHOBaHMM CEMECTPOBOM M 3K3aMEHAIMOHHOM COCTaBIISIOIINX.
IIPUJIOKEHUE K TUIIJIOMY BBIHOCSTCS OLICHKH 3@ 7 CEMECTP U 3a KYPCOBOU IIPOEKT.

Kypcosoii npoexm (KI1) (Cemecmp Ne7)

B

OI_IGHKa OIPEACIIACTCA B COOTBCTCTBHUU C [Tonoxenuem o 6aHHLHO'peﬁTHHFOBOﬁ CHUCTEMC 1A

crynentoB HUY «MBOW» Ha oCHOBaHWMM CEMECTPOBOM W IK3aMEHAIIMOHHOW COCTABJISIFOIIUX.
MPUIIOKEHUE K TUIUIOMY BBIHOCSITCS OLIEHKH 3a 7 CEMECTP U 32 KypCOBOM IPOEKT.

B numiom BeICTaBIIAE€TCS OLEHKA 32 7 CEMECTP.

Ipumeuyanue: OnieHOYHBIE MAaTEPUAIIBI 110 TUCIUITIMHE IPUBEICHBI B (DOH/IE OLIEHOYHBIX
marepuanos OITOII.

5. YYEBHO-METOANYECKOE OBECIIEYHEHUE JUCIHUIIJINHbI

5.1 IleyaTHbIe M JIEKTPOHHbIE U3TAHUSA:

1. Kopenesckuii, H. A. Meauuunckue npuOopsl, anmapartbl, CACTEMbI U KOMITJIEKCHI : yueOHOe
nocoOue Jyisi By30B 1o HampaiieHuto 653900 "buomenuuunackas texauka' / H. A. KopeneBckuid,
E. I1. IToneuntenes, C. I1. Ceperun, Kypckuii roc. TexHud. yH-T . — 2-€ 31 . — Kypck : Kypckwuii
roc. TexHud. yH-T, 2009 . — 986 c. - ISBN 978-5-7277-0506-3 .;

B
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2. JI. B. Unsacos- "buomenunuHckas aHanuTHyeckas Texunka'", U3marenscrBo: "Iloaurexnuka",
Cankr-Ilerepoypr, 2012 - (353 ¢.)

https://biblioclub.ru/index.php?page=book&id=124258;

3. Kuxapena, I'. B. Meaununckue npubopsl 11 1abopaTopHOro ananusa. Yacts 1.
AbcopOioHHbIe POTOMETPHI : yueObHoe mocodue 1o Kypey "Meauuunckue npudopsr” mo
HarpaBjeHuto "buorexaudeckue cuctemsl u Texnosnorun” / I'. B. XKuxapesa, Ham. uccnen. yu-t
"MOU" . - M. : U3n-Bo MU, 2015 . — 60 c. - ISBN 978-5-7046-1640-5 .
http://elib.mpei.ru/elib/view.php?id=7711;

4. XKuxapesa, I'. B. Menuuuackue npuOops! s 1abopaTopHOro anaian3a. @oToMeTpsbl.
Pedpaxromepsrl. [lomsspumerpsl : yaeOHOE mocobue 1o Kypey "MenunuHcKre mpuoopsr" 1o
HanpasieHuio "buorexunueckue cucremsl u TexHojorun" / I'. B. XKuxapesa, Har. uccnen. yn-t
"MBOU" . - M. : U3n-Bo MOU, 2018 . —46 c. - ISBN 978-5-7046-2052-5 .
http://elib.mpei.ru/elib/view.php?id=10327;

5. Kpamm, M. H. MeTonbl 1 mpubopsl OMOMETUIIMHCKUX HcciienoBannii. COOpHUK 1a00paTOPHBIX
paboT : MeToaMuecKoe mocodue mo Kypcam "TexHuIecKre MeTOIbI TUarHOCTUIECKIX
WCCJICIOBAHMM U JIeueOHBIX BO3AeHcTBUI" U "MenuuuHckue npuOopsl, anmnapartsl, CHCTEMBI U
KOMILIEKCHI'" 110 HampaBieHuto "buomeanuuuckas umwkenepus" / M. H. Kpamm, Mock. sHepr. uH-T
(MBU TY) . — M. : U3natennckuii tom MOU, 2009 . — 64 c.
http://elib.mpei.ru/elib/view.php?id=299.

5.2 JInueH3noHHOE U CBOOOTHO PACIIPOCTPAHsIeMOe MPOrPaMMHOE o0ecredeHne:
. CHO "IIpomereit";

. Office / Poccuiickuii makeT 0()MCHBIX IPOTpamMMm;

. Windows / Oniepanmionnas cucrema cemeiictsa Linux;

. Buneoxondepennuu (Maiing, Coepaxas, BK u np);

. Acrobat Reader;

. Diptrace;

. GNU Octave;

. 7-Zip.

0O ~NO Ok WIN—

5.3 UaTepHeT-pecypcesl, BKJIIOYas NPodecCHOHAIbHBIC 0a3bI JaHHBIX 1 HH(POPMAIIMOHHO-
CIIPaABOYHbIE CHCTEMbI:

1. 3BC Jlaus - https://e.lanbook.com/

2. 9BC "YHuBepcuTeTcKkas 6u0JM0TEKA OHIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunasi 3siekTpoHHasi oubauoreka - https://elibrary.ru/

4. dnexTponHasi 6udmoreka MIU (36 MDIM) - http://elib.mpei.ru/login.php

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUIIJIMHBI

Tun nomemeHus Homep aynuropun, OcHamenne
HaHMeHOBaHHe
VYuebHbIC ayAUTOPUN E-802/1, YuebOnas CTOJI, CTYJI, TKa@, BemIagKa JIjIsi OJIC¥KIbI,
JUISL IPOBEICHUS naboparopus KOMIIBIOTEPHAs CETh C BBIXOJIOM B
JIEKIIMOHHBIX 3aHITUH U "DNeKTpOAUHAMUKH" HNHTEepHET, MyJIbTUMETUIHBIN IPOESKTOP,
TEKYIIETO KOHTPOJIA JKpaH, J0CKa MapKepHasi, KOMIIbIOTED

MepCOHANbHBIN, KOHTUIIMOHED, BEPCTAK
ANEKTPOTEXHUYECKUH , CTEH]L
MH(OPMAIIMOHHBIN, CTEH]] Y4eOHBII

K-120, MamuHHbIH 3a1 cepBep, KOHAULMOHED
NBI]
A-402, YuebOnas rmapTa, CTyJ, JOCKa MEJIOBasi, KOJTOHKH
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ayIuTOpus

3BYKOBbBIE, MYJbTUMEAUNHBINA MPOEKTOP,
JIOCKa MapKepHasi, KOMIIbIOTED
NePCOHANIbHBIN, KOHTUIIHOHEP

VY4eOHble aynuTopun
JUISl IPOBEICHUS
MPAKTUYECKUX 3aHITUH,
KP u KII

E-802/2, Yuebnas
nabopaTopus
Pannounsmepennii u
MEIULIMHCKON
AIIEKTPOHHUKHU

CTOJI, CTYJI, BEIIAJIKA I OACHKIbI,
KOMITBIOTEPHAS CETh C BBIXOJOM B
WHTepHeT, MyJIbTUMEIUUHBIN IPOEKTOP,
JKpaH, J0CKa MapKepHasi, KOMIBIOTEP
[IEpPCOHANbHBIN, KOHTUIIMOHEDP, BEPCTAK
AIEKTPOTEXHUYECKHUH , CTEH]] yU4COHBIN

E-802/1, Yuebnas
nabopaTopus
"DneKTpoguHAMUKH"

CTOJ, CTYJ, Kad, BEImagKa st OexK/Ibl,
KOMIIBIOTEPHAsI CETh C BBIXOJIOM B
WHTepHeT, MyJIbTUMEIUUHBIN IPOEKTOP,
9KpaH, I0CKa MapKepHasi, KOMIIbIOTED
[IEpCOHAJIbHBIN, KOHIULUOHED, BEPCTAK
NEKTPOTEXHUYECKUH , CTECH]L
MH(OPMALIMOHHBIN, CTeH Y4eOHBIH

K-120, MammHHBIHN 3a71

cepBep, KOHAULIUOHED

MBI
Y4eOHble ayIuTOpUN E-802/2, Yuebnas CTOJI, CTYJI, BELIAJIKa JJIs1 OAEXKIbI,
JUTSI TIPOBEICHUS nabopaTopus KOMITBIOTEPHAS CETh C BBIXOJOM B
1a00paTOPHBIX 3aHATUI Pannounsmepennii u WuTepHeT, MyIbTUMEIUHHBIN IPOEKTOD,
MEIHUIIMHCKOH 9KpaH, J0CKa MapKepHas, KOMIBIOTEP
AIEKTPOHHUKHU MIEPCOHAJIbHBIN, KOHAUITMOHED, BEPCTaK

AIIEKTPOTEXHUYECKUH , CTEH/T YUeOHBIN

K-120, MamuHHBIHN 3a71

cepBep, KOHAULIUOHED

NBI{

Y4eOHble ayIuTOpUN E-802/2, Yuebnas CTOJI, CTYJI, BELIaJIKa JJIs1 OAEXKIbI,
JUTSI TIPOBEJICHUS naboparopust KOMIIBIOTEpPHAS CETh C BBIXO/I0M B
IIPOMEKYTOUHOU Pannousmepenuii u WHTepHeT, MyIbTUMEIUNHBIN IIPOEKTOP,

aTTecTaluu MEIULIHHCKON JKpaH, JO0CKa MapKepHasi, KOMIIBIOTED
AIIEKTPOHUKHU NEPCOHAJIbHBIN, KOHIULIMOHEDP, BEPCTAK

AIIEKTPOTEXHUYECKUH , CTEH/] yUeOHBIN

E-802/1, YueOnas
nabopaTopus
"DneKTpoAuHAMUKH"

CTOJI, CTYJI, KA, BellaaKa s OJIEeXK/IbI,
KOMIIBIOTEPHAsI CETh C BBIXOJIOM B
WNHTepHeT, MyJIbTUMEINHHBINA IPOEKTOP,
JKpaH, J0CKa MapKepHasi, KOMIIBIOTED
NEPCOHAJIbHBIN, KOHIULIMOHEDP, BEPCTAK
BJIEKTPOTEXHUYECKUM , CTEH]T
MH(POPMALIMOHHBIN, CTeH 1 Y4eOHBbIi

K-120, MamuHHBIN 3271
MBI

cepBep, KOHIUIIMOHEP

ITomentenus mis
CaMOCTOSITEIILHON
paboThI

HTB-302, YuranbHsbIi 3a1
oTzena o0CTyKUBaHUS
yueOHOI TuTepaTypoit

CTYJ1, CTOJI TIUCbMEHHBIA, KOMIIBIOTEPHAS
CETh C BBIXOJOM B MIHTEpHET, KOMIIBIOTED
TIEPCOHAIIbHBIN

HTB-201,
KomnbrotepHslit
YUTAIBHBINA 3411

CTOJI KOMITBIOTEPHBIN, CTYJ, CTOJ
MMMChbMEHHBIN, BEIIANIKa A1 OJICXKIbI,
KOMIIBIOTEpPHAS CETh C BBIXOJIOM B
HNHTEepHET, KOMIBIOTED NEPCOHAIIBHBINM,
MIPUHTEP, KOHAUIIMOHED

ITomentenus mis
KOHCYJIbTUPOBAHHMS

E-817a, Kabuner
corpyaaukoB kad. "OPT"

CTOJI, CTYII, IKad, BemIaaKa s OJIeHKIbI,
KOMITHIOTEPHAS CETh C BBIXOJOM B
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HNHTepHET, KOMNBIOTEP MEPCOHATIBHBIM,
IIPUHTED

E-817,
IIpenonaBarenbekas

cTOI, CTYI, mKad, mrad LIt JOKYMEHTOB,
BeIIaJIKa JTsl OJCK I, TyMOA,
KOMITBIOTEPHAS CETh C BBIXOJIOM B
WuTepHer, 1ocKka MpoOKOBasi, KOMITBIOTEP
IICPCOHANIBHBIN, IPUHTEP

ITomemenus ais
XpaHEHUs
000pyI0BaHUS U
y4eOHOTr0 MHBEHTAPS

E-802/4, Cxnan
WHBEHTAPS U
000py1I0BaHUs

CTeJIIaX, CTOM, CTYII, mKad, mKkad s
JIOKyMEHTOB, CEpBEp

E-822, Apxus

CTeJUIaX JJIsl XpaHEHUsI KHUT, BelIaaka s
OJICKIbI, XOJIOAUIILHUK, X03SHCTBEHHBIN
WHBEHTAph
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

MenunuHCcKkre TpruOOpHI

(Ha3BaHME AUCIMILIMHBI)

7 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1
KM-2
KM-3
KM-4

KM-5
KM-6
KM-7
KM-8

Knaccugukanus mequnmackux u3nenui ([JJomaninee 3aganue)

3ammra naboparopHoii padotsr Ne 1 "Crupomerp" (Kommoksuym)

3amura nabopatopHoit padoTsr Ne 2 "Kapauoycunurens" (Komioksuym)

3amuta naboparoproi padoter Ne 3 "BreicokodactoTHas katynika ais MP-tomorpaga"
(KommokBuym)

3ammra maboparopHoii paboTsl Ne 4 "Abcopobunonnslii poromerp" (Kommoksuym)
XapaKkTepUCTUKHU, PEKUMBI U 3JICKTPOJIBI B AJIEKTpoKapauoctumysstopax (Pedepar)
Menununackue npudbopsl A nabopatopHoro aHanusa (TectupoBanue)

KypcoBoe npoektupoBanue (KoyiokBuym)

Bujx npome:xyTo4HOI aTTecTalMu — JK3aMeH.

Nuanexkc | KM- | KM- | KM- | KM- | KM- | KM- | KM- | KM-
Howmep D — KM: 1 2 3 4 5 6 7 8
pasjena Henens 3 4 8 12 15 15 16 16
KM:
1 00630p u kIaccuuranus
MEIUIUHCKON TEXHUKHU
11 00630p 1 knaccupuKaus N
MEIUITUTHCKON TEXHUKHU
[Tpubops! s
2 AIEKTPOPUZNOTIOTHUECKON
JIMarHOCTUKHU
[TpuGops! 1is
2.1 ANEKTPOPU3NOTOTHUECKON + + +
JIMarHOCTUKHU
3 TexHuueckue cpeacTna
AIIEKTPOKAPIMOCTUMYIISLIUN
31 TexHuueckue cpencraa +
HIIEKTPOKAPIMOCTUMYIISILIUN
4 MenuuHcKre TpruOOopHI IS
71a00paTOPHOTO aHAIN3A
MenuuHcKre TpuOopsI IS
4.1 + +
71a00paTOPHOTO aHAIN3A
5 KypcoBoe npoexTtrpoBanue
5.1 KypcoBoe npoektupoBanue +
Bec KM, %: | 5 15 15 15 15 | 20 15 0
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IIpuioxenue b

BAJLJIbHO-PEUTUHIOBASI CTPYKTYPA
KYPCOBOI'O ITPOEKTA/PABOTHI 1O IUCIUAIIVIMHE

MenunuHCcKkre TpruOOpsI

(Ha3BaHME AUCIMILIMHBI)
7 cemecTp

IlepeyeHb KOHTPOJILHBIX MEPONPHUATHI TEKYIIEr0 KOHTPOJIS yCIEeBA€MOCTH IO KYypPCOBOMY
MPOEKTY:

KM-1 Orenka BbITIOJIHEHHS aHAJIW3a TEXHUYECKOTO 3aJaHus U PhIHKA U3CIIUN

KM-2 OrileHka BBIIOJIHEHUSI CUCTEMHOI 4acTH

KM-3 Orenka BBIIOTHEHUS! KOHCTPYKTOPCKON YacTH

KM-4  OreHka BBITOJHEHHUS dKOHOMHYECKOTO pa3jelia

Bua npomexyrounoii arrecranmu — 3ammura KII.

Nunexc KM- | KM- | KM- | KM-
Howep Pasnen kypcoBoro mpoekta/KypcoBoit paboThl RM: L 2 3 4
pasjena A yp p yp p Henens 4 8 12 14
KM:
1 AHanu3 TEXHUYECKOTO 3a/1aHus U PbIHKA TOTOBBIX U3/IEIIHI +
5 CucreMHas 4acTh pa3pabaTbiBa€MOT0 YCTPOHCTBA +
(CTpyKTypa yCTpPOHCTBA U alITOPUTM PabOTHI)
3 KoncTpykTopckas gacth pazpabaTsiBaeMOro yCTpoicTBa +
(mpopaboTKa y3710B U3/1ETTHs)
4 DKOHOMHUYECKasl OIlEHKa pa3padaThiBa€MOro YCTPOHCTBA +

Bec KM, %: | 10 30 40 20
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