MuHHCTEpPCTBO HAYKH U BbIcIIero oopasosanusi P®
denepanbHOe roCyJapCcTBEeHHOE 010:KeTHOE 00pa3oBaTe/IbHOE YUpeKAeHne
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpagsiaenune noarorosku/cnenuaibHocTh: 11.03.04 Di1eKTPOHHKA U HAHOJIEKTPOHHKA
HaumenoBanue oOpa3zoBare/ibHOM nporpamMmbl . HaHOTeXHO/10THs B 3JIEKTPOHHMKE
YpoBeHb 00pa3oBaHus: Beiciiee 00pa3oBaHue - 0aKaJaBpuaT

®opma o0yuenusi: Ounas

Pabouass nporpaMma QM CHUILIHHBI
OCHOBBI IPOEKTUPOBAHUS DJIEKTPOHHOU KOMIIOHEHTHOMN

BA3bI

BJok:

Baok 1 «/Iucuyuniaunbl (MoOxyJam)»

Yacrp 00pa3zoBaTebLHOM
NPOrpaMmblI:

Yacrsb, popmMupyemMas ydyacTHUKAaMHU 00pa30BaTe/IbHbIX OTHOLIEHUI

Ne qucumnInHbI 10 yyeOHOMY
TJIaHY:

b1.4.01.14

TpyaoeMKOCTh B 3a4eTHBIX
e/IMHHIIAX:

8 cemectp - 4;

Yacos (Bcero) no yueGHomy
TJIaHY:

144 yaca

Jlekuuu

8 cemecTp - 14 yacos;

IIpakTnyeckue 3aHATHSA

8 cemectp - 28 yaca;

JlabopaTopHble pa6oThl

He MPeAYCMOTPEeHO Y4eOHbIM MJIAHOM

Koncynbranumn

MPOBOAUTCS B PAMKAX YaCOB Ay/IMTOPHBIX 3aHATHI

CamocrosiTesibHasi padora

8 cemectp - 99,5 yaca;

B ToM unciae Ha KII/KP

He MPeAYCMOTPEHO Y4eOHBIM MJIAHOM

HNnas koHTakTHas padora

MPOBOAUTCS B PAMKAX YaCOB Ay/IMTOPHBIX 3aHATHI

BKJIIOYas:
Pacuyerno-rpaguyeckas pabdora
Pemenue 3agau

HpOMe)KyTO‘{Haﬂ aTTrecrauud:

JK3aMeH

8 cemectp - 2,5 yaca;

Mocksa 2019




IMPOI'PAMMY COCTABNIJI:

[IpenogaBarenn

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnapeney

XonogHbin [.C,

Waentuduratop

RObac9dac-KholodnyDS-6393810

J1.C. XonoaHplii

(ZOKHOCTD)

COI'TACOBAHO:

(nmoamnucek)

(paciudpoBKa MOIIHCH)

MognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3aU»
PyKOBOI[HTeHB w CeesieHun o Bnagensue U3N M3aK
00pa3oBareIbHOM : j Brageney X0noAHbIA [.C. .
POrPaMMBI * Mol ¢ WaerTibnKaTop RObac9dac-KholodnyD5-6393810 J.C. XonoaHbIit
(IOJDKHOCTD, yUeHas CTeHeHb, yUeHOe (mozruch) (pacmudpoBKa MOIIHCH)
3BaHHE)

3aBenyIOLIMI BbITyCKatoIeH
Kadeaphl

MoanucaHo 3NeKTPOHHON nognuckio $TEOY BO «HUY «M3U»

CeesieHun o Bnagensue U3N M3aK

Bnageney,

CnaBWHCKWA A.3.

WaentnuraTtop

R99b3b9%ab-SlavinskyAZ-c08f5214

A.3. CnaBuHCKUH

(IOIDKHOCTB, y4EHasl CTEHICHb, yIEHOE
3BaHHE)

(mozmucs)

(pacmudpoBKa MOIIHCH)



1. HEJIM 1 3AZTAYHU OCBOEHMU A JTUCIUIIVIMHBI
Heabp ocBoeHHsl TUCHUIIUHBI. llensMu OCBOEHUS MUCUUIUIMHBI SIBISETCS (OPMUPOBAHUE Y
CTYJICHTOB 3HAHUNA O METOJaX MPOCKTHUPOBAHUS 3JIEKTPOHHOM KOMIIOHEHTHOH 0a3bl COBPEMEHHBIX U
MEPCIIEKTUBHBIX M3ACIUI MUKPOU HAHORJICKTPOHHUKH,, PU3NICCKUX MIPUHIIUIIAX U METOJIUKE BBITOIHEHUS
OCHOBHBIX TEXHOJIOTMYECKUX MPOILIECCOB IPOU3BOJICTBA MPUOOPOB MUKPO- U HAHOIJIEKTPOHUKH.
3agaum QU CHUIIITHHbBI
- U3yYUTh METOJbI pacyeTa, IPOEKTUPOBAHUS, KOHCTPYUPOBAHUS U MOACPHU3ALUU HIEKTPOHHOU
KOMIIOHCHTHOM 0a3bl ¢ y4eTOM 3a/IaHHBIX TPEOOBAHU U C UCTIOJIH30BAHUEM CUCTEM
ABTOMAaTU3UPOBAHHOTO MPOEKTUPOBAHUS;
- I3YYHUTHh COBPEMEHHEBIE MPOTPAMMHBIE CPEICTBA JIJIsl IPOSKTUPOBAHUS TPHUOOPOB, CXEM U
YCTPOMCTB 3J€KTPOHUKH U HAHOAJIEKTPOHHUKS;
- I3YYHUTHh KOHCTPYKTUBHBIE OCOOCHHOCTH MTPHUOOPOB TBEPIOTEIBHOM IJICKTPOHUKY;
- U3YYHUTH (PU3NYECKHUE MPUHIUIBI 1 OCHOBHBIE TEXHOJIOTMUECKHE MPOLIeCChl (YOPMUPOBAHUS
CTPYKTYp IpHOOPOB TBEPIOTEIHHOM IIEKTPOHUKH;;
- U3YYHUTh (PU3UUYECKHE PUHIUIIBI M TEXHOJOTUYECKHE MPOLIECChl COOPKU MPUOOPOB
TBEPAOTEIBHOM 3JIEKTPOHUKH;;
- U3y4HTh TpeboBanus Ennnoil cucreMsl TexHonornueckoit gokymentanuu (ECT) npu
pa3paboTKe TEXHOJOTUUECKOU JTOKYMEHTAIIMU HA TEXHOJOTUYECKUE MPOIIECCHI U3TOTOBICHUS
3EKTPOBAKYYMHBIX U MOTYNPOBOJHUKOBBIX TPHUOOPOB.

CDOpMI/IpyeMLIe y 06yqafomeroc>1 KOMIICTCHIUHN U 3allJTAaHUPOBAHHBIC PE3yJbTaTbl Oﬁy‘IEHHﬂ 10
JUCHUIITIMHE, COOTHCCCHHBIC C HHAUKATOPaAMHU JOCTUKCHUA KOMIIeTEeHIIMIi:

KO}I 1 HAMMCHOBAaHHUEC
HHAUKATOPA TJOCTUKCHUS
KOMIICTCHIIMH

KOI[ U HAMMCHOBAaHHUEC
KOMIICTCHIMH

3anaHupoBaHHbIE Pe3yJbTATHI 00y4eHH s

3HaThb.

ITK-1 Crocoben
y4acTBOBATh B
MPOEKTUPOBAHUU
MOJTYTIPOBOTHUKOBBIX
npubopoB

NJI-2nk-1 JemoHcTpupyeT
3HAHHUE COOTBETCTBUS
TEXHOJIOTUH MPOU3BOICTBA U
nporiecca MPOeKTUPOBAHUS
MOJTYTIPOBOTHUKOBBIX

puOOpPOB U CTPYKTYP

- aBTOMATU3UPOBAHHOE NMPOEKTUPOBAHUE
CTPYKTYP JIEKTPOHHBIX KOMIIOHEHTOB;

- TEHJAEHUHUH Pa3BUTUS COBPEMEHHOMN
HAaHOXJIEKTPOHHKH.

YMETB!
- IPOEKTUPOBATh TEXHOJIOTUYECKUE

MPOLECCHI TPOU3BOICTBA U3AEIHI
JJIEKTPOHHOU TEXHUKHU C UCIOJIb30BAHUEM
ABTOMAaTU3HUPOBAHHBLIX CUCTEM
TEXHOJIOTMYECKOM MTOATOTOBKH
MPOU3BOJCTBA;

- OIIPENEIATh LEIH, OCYILECTBIISATh
MOCTAHOBKY 3a/1a4 MPOEKTUPOBAHUS
AIIEKTPOHHBIX MPUOOPOB, CXEM U
YCTPOMCTB pa3aM4HOrO (GyHKIIMOHATHHOTO
Ha3HAa4Y€HHUs, IOATOTABIINBATh
TEXHUYCCKUEC 3a/laHH Ha BBIIIOJTHCHUEC
MIPOEKTHBIX PaboT.

2. MECTO JUCIUILIMHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JlucuumirHa OTHOCHTCS K OCHOBHOM IpodeccHOHaTbHOW —00pa3oBaTeNbHOM mporpamme
Hanotexnonorus B anexktponuke (nanee — OIIOII), nanpaBnenus noaroroku 11.03.04 DnexTpoHuka u
HAHORJIEKTPOHHKA, YpOBEHb 00pa30BaHus: BhICIIee 00pa3oBaHue - OakanaBpHar.




bazupyercs Ha ypoBHE cpeHero o01mero ooOpa3oBaHusl.

PesynbTarel 00yueHus1, MOTyYCHHBIE TIPU OCBOCHUHU AUCIUILINHBI, HEOOXOAMMBI TIPU BHITIOTHCHUH
BBIMYCKHOM KBaTU(UKALMOHHON PabOTHI.



3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OOm1ast TpyI0EMKOCTh JUCIUTLTMHEI COCTABISCT 4 3a4eTHBIX eqUHUIBL, 144 Jaca.

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

Paznenbl/Tembl =l o
Ne JUCTIATUTHHBL/ (pOpMBI § % § KonrakrHas pabora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/1 IIPOMEKYTOIHOM o &| 3 Koncyubranms NKP PaGora s | LOATOTOBKA K METONYECKUE yKa3aHMUs
aTTeCTAIIH 8 g | © |Jlex | Jlab | Ip KIIP - VIKKI | TK A cemectpe | ATTECTALMH
m P /KOHTPOJTE
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 [pubopno- 37 8 4 - 10 - - - - - 23 - Iloozomoeka K meKyuiemy KOHmMPOJIio:
TEXHOJIOTHYECKast [ToBTOpenue marepuana no pasaeny "pasgen 1"
cucrema Ilposedenue uccnedosanuii: Pabora
MOJIETTMPOBAHMS BBITIOTHACTCS 110 HHANBUIyaTbHOMY 331aHHIO.
(ITTCM), coctas, st mpoBeieHus: uccieqOBaHUs IPUMEHSIETCS
OCHOBHEIE 3a]1a4H, CIEIyIOINe MaTepHUabl:
9TaIbl MOJICIIUPOBAHHUSI Iloozomogka pacuemuo-zpaduueckozo
11 IIpubopHo- 37 4 - 10 - - - - - 23 - 3adanusn: B paMkax pacueTHO-rpadyuIeckoro
TEXHOJIOTHYECKast 3a[aHusl BBITIOJHSAETCS YE€PTEK KOHCTPYKIIHH.
cucrema J1J1s1 BBITIOJTHEHUSI YePTEKEH BBITTOJIHIFOTCS
MOJIeUPOBAHUSA Npe/IBapUTeIIbHbIE PACYeThl OCHOBHBIX

(ITTCM), cocras,
OCHOBHBIE 33/1a4H,
9TaIbl MOJICITUPOBAHHUSI

moKasareseld, KOTOpbIe YKa3hIBAIOTCS Ha
gepTeke. 3aJaHue BBIOTHICTCS
WHIWBUIYAIBHO 0 BapuaHTaM. B kadecTBe TeM
3aJJaHus TPUMEHSFOTCS CIICAYIOIIHE:
Ilodzomoeka Kypcosozo npoexma: KypcoBoit
IIPOCKT BBIMOJJHACTCA IO UHAUBUAYAJIBHOMY
3ananuio. B pamkax paboTsl HEOOXOAUMO
paccuuTaTh OCHOBHBIE ITOKa3aTeNld paboThI
000pynoBaHus, BEIOpaTh ONTUMAIBHOE
peuienue. KypcoBoii npoekT npeaycmarpuBaet
TIOACHUTEJIbHYIO 3aIIUCKY C pacuc€TaMu U
rpaduueckyro 4acTb. B 3amanue BxoauT pacuer
CJIC/IYIOIINX MTOKa3aTeIeH:

Ilodzomoeka k nadopamopnoit padome: Jns
BBITIOJTHEHUS 33/1aHUH 110 JTabopaTopHO padore
HEO0OXO0IMMO TIPEBAPUTENIHLHO U3YIUTh TEMY U
3a71a4M BBITIOJHEHHMs JJabopaTopHO# paboThl, a

5




TaK ke U3yYUTh BOIIPOCHI BAPHAHTOB
00pabOTKU pe3yNIBTAaTOB 110 H3YICHHOMY B
pazzgene "pazgen 1" Matepuany.

Ilod2omogKa K ayOumopHvim 3aHAMUAM:
[TpopaboTka JeKInH, BBIIOJIHEHHE U
MOJITOTOBKA K 3alIuTe J1ab. paboThI
Ilodzomogka domauinezo 3adanus:
[ToaroroBka goMaliHero 3a1aHus HaIllpaBiIeHa
Ha OTpabOTKy YMEHUI pemeHus
npogeccHOHANBHBIX 3aa4. JlomanrHee 3a1aHue
BBIIACTCS CTYICHTAM I10 H3YYCHHOMY B pa3Jieie
"paznen 1" matepuany. JJonoaHUTENBHO
CTYICHTY HEOOXOIUMO U3YUUTh JUTEPATYPY U
pa3o0paTs IpUMEPHI BHITOTHEHUS TIOJO0HBIX
3aganuil. [IpoBepka nomMamHero 3agaHus
IIPOBOAUTCH 1O MPEACTABICHHBIM NUCbMCHHBIM
paboTtam.

Iloozomogka doknada, gblcmynieHuA:
3ajaHue CBS3aHO C YIIyOJCHHBIM U3y4EHUEM
pas3/iesioB AUCIMIUIMHBI U CAMOCTOSITEIbHBIM
MTOWCKOM MaTEepHAIIOB IS PACKPBITHS TEMBI
JoKIIaaa. MaTtepualbl BEITIOTHEHHOH paboTh
MPEJCTaBILIIOTCS B JICKTPOHHOM BHJE WIH B
(opMe pacrieqaTaHHBIX MPE3EHTAIMOHHBIX
cnaiifioB. B kauecTBe TeM JOKIIAIOB CTyICHTAM
NPEe/IJIaraloTCst CIEAYIOLIIe BAPHAHTHI:
Ilo0z0mogKka K KOHMPOILHOU padome:
W3y4yeHnue marepualioB 1o paszzeny pasaein 1 u
MOATOTOBKA K KOHTPOJIBHOU paboTe
Ilodzomoska Kypcosoit padomul: Kypcopas
pabora npejacTaBieHa B BUE KPYITHOMW 3a1a4u
o y4eOHOMY Keiicy, OXBaThIBAIOMICH
HECKOJIBKO PACUETHBIX BOIIPOCOB M BBIOOD
BapHaHTa MIPOSKTHOTO perreHus. [Tpumep
3aIaHHS:

Ilo0z0mogKa K npakmuuecKkum 3aHAMUAM:
W3zyuenne maTepuana no pasgeny "pasgen 1"
IIOATrOTOBKA K BBIIIOJIHCHUIO 3aﬂaHHﬁ Ha
MMPAKTUYCCKUX 3aHATHUAX

IlIposedenue 3xkcnepumenma: Pabora
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BBINIOJIHSICTCS 110 MHAWBUIYAJILHOMY 3aJIaHUIO.
Jlnst npoBeIeHNUsI UCCIIeIOBaHUS IPUMEHSACTCS
crenyoliee 000pyI0BaHHE:
Camocmoamenvhoe usyuenue
meopemuueckozo mamepuana: Visyaenue
JIOTIOJTHUTENIBHOTO MaTepHaia o pasjierny
"paznen 1"

Ilodzomogka pacuemnvix 3a0anuii: 3aiaHus
OPHEHTHPOBAHBI Ha PEIICHNS MUHU3a1a4 IO
paszgemny "pa3zen 1". CTygeHTH HEOOXOTUMO
MOBTOPHUTH TEOPETUUECKUI MaTepHall,
pazo0paTh MpUMephl PEIICHHUS aHAIOTHIHBIX
3a/1a4. POBECTH PAcUETHI 10 BApHAHTY 3aJlaHUs
W c/IeNaTh BEIBOIBI. B KauecTBe 3amaHus
UCTIONb3YIOTCS CIIEAYIOLINE YIPaKHEHUS:
Iloozomogka pedhepama: B pamkax
pedepaTHBHO YacTH CTYACHTY HEOOXO UM
IIPOBECTH 0030p JINTEPATYPHBIX HCTOUHUKOB I10
BBIOpaHHON TeMe, KOMIUIEKCHO OCBETUTh
BOIIPOC B COOTBETCTBHU C TEMOH pedepara,
MOATOTOBUTB NPE3CHTALNIO JJIsl BBICTYIUICHUS
0 pe3ynbTaTaM paboThl HA CEMUHAPCKOM
3aHATHH. B KayecTBe TeM pedepaTa CTyACHTY
NpeIararoTCs CICAYIONINE BapUaHThL:
H3yuenue mamepuanos numepamypHsix
UCOYHUKOB:

[1], 5-43
[2], 3-44
2 [ToaroroBka CTpyKTYpHI 36 22 Ilo0z0mosKa K meKyuiemy KOHmMpoio:
MIPOEKTUPYEMOTO [ToBTOpeHune marepuana no pasaeny "pasgen 2"
mpubopa: reoMeTpus, Ilposedenue uccnedoganuii: Pabora
KOHTAaKTHhI, HpO(i)I/IJ'II/I BBITIOJTHACTCA 110 MHAWBUAYAJIbHOMY 3a1aHUTO.
JIETUPOBaHMs, CETOYHAS JList IpOBeICHUsI UCCIIeIOBAHMUS IPUMEHSCTCS
MOJIETIb CTPYKTYPBI CIIeIYIOIIIE MaTepUaIbl:
npudopa IToozomogka pacuemno-zpaguueckozo
2.1 | [oaroroBka CTpyKTYpHI 36 22 3adanua: B pamkax pacyeTHO-TpadHIECKOro
MIPOEKTUPYEMOT0 3a/IaHMs BBITIONHSIETCS YePTEXk KOHCTPYKIIHH.

npubopa: reomMeTpus,
KOHTaKTbI, TpOHIN

ﬂJ’IH BBITIOJTHCHUA qepTemeﬁ BBITNIOJIHAKTCA
pEeABAPUTEILHBIC PACYETHI OCHOBHBIX
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JIETUPOBAHMS, CETOYHAS
MOJZEINb CTPYKTYPHI
npudopa

moKasartesel, KOTOphIe YKa3hIBAaIOTCS Ha
gepTexke. 3aJaHre BBIOIHICTCS
WHIMBUYaJLHO 0 BapuaHTaM. B kauecTBe TeM
3aJJaHus PUMCHSIFOTCS CIICAYIOIIHC:
Ilodzomoeka Kypcosozo npoekma: KypcoBoit
MPOCKT BBHITIOHSCTCS 10 UHAUBHUIYATBHOMY
3a7aHu0. B pamkax paboTel HEOOX0AUMO
paccuuTaTh OCHOBHBIC TIOKA3aTEeNIU PaOOTHI
000pyI0BaHNUs, BEIOPATh ONITUMAIIEHOE
pemienue. KypcoBoil IpoeKT npeaycMaTpruBaeT
MOSICHUTENBHYIO 3aIICKY C pacdeTaMu
rpadudUecKyro 4acTh. B 3amaHne BXOOUT pacder
CIIeIYIOMINX TTOKa3aTelNei:

Iloozomoeka K nabopamopnoii pavome: J1is
BBIMOJTHEH U 33JaHUI 110 JTaAO0OpaTOpHOU padboTe
HEO0XOIUMO TPEABAPUTEIHLHO H3YIUTh TEMY H
3aJ1a4M BBITIOJHEHUS J1JA00paTOPHOH paboTEhI, a
TaK K€ U3yYUTh BOTIPOCHI BAPHAHTOB
00pabOTKU Pe3yJIbTATOB 110 H3YYCHHOMY B
pazzgene "pazgen 2" MaTepuany.

Ilo020mogKka K ayounopHbiv 3aHAMUAM:
[IpopaboTka JIEKIIUH, BHIITOIHEHHE U
MOJITOTOBKA K 3aIuTe J1a0. paboTHI
Iloozomoeka domauinezo 3a0anus:
[MoxroToBka gOMaITHeTo 3aJaHUS HAIpaBJIcHA
Ha OTpabOTKy yMEHUIl peneHus
npodecCHOHAIBHBIX 3a1a4. JloMaliHee 3a1aHne
BBIIACTCS CTYICHTAM 10 M3YYCHHOMY B pa3jierie
"paznen 2" matepuany. JJonoIHUTETHHO
CTYJICHTY HEOOXOIUMO U3YyUUTh JTUTEPATYPY U
pa3o0parh MPUMEPHI BHIMTOJHEHHUS TOA0O0HBIX
3amanuil. [IpoBepka qOMaIIHEro 33 aHus
MIPOBOJUTCS IO TPEACTABICHHBIM THCEMEHHBIM
paboram.

Ilod20mogka doknada, gblcmynieHuA:
3amaHue CBA3aHO C YIIyOJICHHBIM H3YYCHUEM
pa3aenoB AUCIUILTUHEI H CAMOCTOSATEIEHBIM
MTOWCKOM MAaTEPHAIIOB IS PACKPBITHS TEMBI
JIoKJIaga. MaTtepualbl BEITOTHEHHOH paboThl
MIPEJCTABISIFOTCS B DJICKTPOHHOM BHJIC WJIH B
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(dopme pacrieqaTaHHBIX TPE3EHTAMOHHBIX
cilaiiioB. B xauecTBe TEM AOKIAA0B CTyIEHTaM
MPE/IAratoTCsl CICAYIOINES BAPUAHTBI:
Ilo020mo6Ka K KORMPOIbHOU padome:
W3yueHune MaTepHaioB Mo pas3ieiy pasuen 2 u
MOJITOTOBKA K KOHTPOJIBHOI paboTte
Ilodzomogxa Kypcosou padomuwi: Kypcopas
paboTa mpejcTaBiICHa B BUJIE KPYITHOM 3a1aun
Mo y4eOHOMY Keiicy, 0XBaTHIBAIOIICH
HECKOJIHKO PACYETHBIX BOIIPOCOB U BEIOOP
BapHaHTa MIPOEKTHOTO perreHus. [Tpumep
3aJaHHSA:

Ilo0zomoeka K npaKmuuecKum 3aHAMUAM:
W3yuenue matepuana no paszaeny "pazzgen 2"
IIOAr0OTOBKA K BBITIOJIHCHUIO 3a)1aH1/1171 Ha
MPaKTUYCCKUX 3aHATHUAX

Ilposedenue Ikcnepumenma: Pabota
BBITIOJIHACTCSA 1O MHAMBUAYAaJIbHOMY 3a1aHUTO.
Jl1st mpoBeieHus UCcCle10BaHUS IPUMEHSETCSA
cienytomiee 060pyaoBaHUE:
CamocmosamensHnoe usyuenue
meopemuyeckozo mamepuana: VI3yienue
JIOTIONTHUTEIHHOTO MaTepralia 1o pasaerry
"paznein 2"

Iloozomoeka pacuemmnvix 3a0anuii: 3aganus
OPHUCHTHUPOBAHLI HAa PCIICHUSA MUHU3a1a4d 110
pasneny "pazaen 2". CTyieHThl HE0OX0IUMO
MMOBTOPUTH TEOPETHUCCKHI MaTePHAI,
pazo0path IpUMEpHI PEIISHUS] aHATTOTUIHBIX
3aJa4. MPOBECTH PACUYCTHI [10 BAPHAHTY 3aaHUs
U Cacj1aTh BBIBOABI. B xauecTBe 3aaHus
HCTIONB3YIOTCS CICIYIOIINE YIPAKHESHUS:
Ilodzomoeka pepepama: B pamkax
pedepaTHBHOM YacTH CTYyIEHTY HEOOXOIHM
MIPOBECTH 0030p JINTEPATYPHBIX HCTOYHHKOB IO
BEIOPAHHOW TeMe, KOMIUIEKCHO OCBETHTh
BOTIPOC B COOTBETCTBHH C TeMoH pedepara,
TOATOTOBUTD MPE3CHTALNIO JIJI BBICTYIIJICHUSA
0 pe3ysbraTtaM paboThl HA CEMHUHAPCKOM
3aHATHH. B KadecTBe TeM pedepara CTYACHTY
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MPEATIaraloTCsl CIEAYIONIIE BAPHAHTHI:
H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOG:

[1], 44-67
[2], 57-99

IToaroroBka 3amaHus
Ha MOJIEIUPOBAHKE B
IITCM. Ananus
pe3yNbTaTOB
MOJICITUPOBAHHS

35

21

3.1

TloaroroBka 3agaHus
Ha MOJICTTUPOBaHHE B
IITCM. Anamu3
pe3yIbTaToOB
MOJICITUPOBAHS

35

21

Iloozomoeka K meKyuwiemy KOHmMPOJII0:
IToBTOpenune maTepuana no pasaeny "pasgen 3"
Ilposedenue uccredosanuii: Pabora
BBIMOJTHACTCS 110 WHANBUAYAIEHOMY 3aJIaHHIO.
Jlns mpoBeieHusI CCIIeTOBaHIS IPUMEHSICTCS
CIIeIYIOIIHE MaTepPHabl:

Ilodzomoeka pacuemno-zpaguueckozo
3adanusa: B paMkax pacueTHO-TpadUIecKoro
3a[JaHHsI BBITIOJHACTCSA YePTEK KOHCTPYKITHH.
J171s BBITIOJTHEHHS YePTEKEH BBITTONHSIIOTCS
npeaABapUTEIbHBIC PACYETBl OCHOBHBIX
rmokazaresieid, KOTOpbIe YKa3bIBAIOTCS Ha
yeprexe. 3allaHue BBIOJIHACTCS
WHAWBUAYaAJIbHO IO BapHUaHTaM. B xauecTBe TEM
3aJlaHKs PUMCHSIFOTCS CIICAYIOIIHE:
Ilodzomoeka Kypcosozo npoexma: KypcoBoit
MIPOEKT BEHITIONHSCTCS 110 HHANBHIYATHHOMY
3amaHnio. B pamkax paboTel HEOOXOIUMO
paccuuTaTh OCHOBHBIC TIOKA3aTENN PaOOTHI
000pyI0BaHUs, BEIOPATh ONTUMAIIEHOE
pemrenre. KypcoBoif mpoeKT npemxycMaTpruBaeT
TOACHUTEJIbHYIO 3aIIUCKY C pacuceTaMu U
rpaduyeckyo 4acTb. B 3a1anue BXoauT pacuer
CIeAYIOIINX MoKa3aTesei:

Iloozomoeka Kk nadopamopnoii pavome: JIns
BBITIOJTHEHUS 33/IaHUH 110 TabopaTopHoi paboTe
HEO0XOIUMO NPEABAPUTEIHHO U3YIUTh TEMY H
3aJ1a4 BBHITIOJHEHUS JIA00PaTOPHOU paboTHI, a
TaK K€ U3yYUTh BOIPOCHI BAPHAHTOB
00pabOoTKU Pe3yNIbTATOB 110 H3YYCHHOMY B
paszgene "pazgen 3" Matepuany.

Ilo020mo6Ka K ayOumopHblM 3aHAMUAM:
[IpopaboTka JIEKIIUH, BHITOIHEHHE U
MIOJITOTOBKA K 3amuTe 1ab. paboThI
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Iloozomosxa domawnezo 3a0anus.:
[MoxroToBka goOMaIrHeTo 3aaHUS HalpaBIeHa
Ha OTPabOTKy YMEHUI pelicHus
npodeCCHOHANBHBIX 3a1a4. JloMaliHee 3a1aHue
BBIJIAETCS CTYJIEHTaM 110 U3yUYEHHOMY B paszelie
"paznen 3" matepuany. JJonoIHUTETHHO
CTYJICHTY HEOOXOIUMO U3yYUTh JTUTEPATYPY U
pa300paTh MPUMEPHI BHITOTHEHUS TOI00HBIX
3anaHuil. [IpoBepka JoMalIHETrO 3aJaHUs
MIPOBOIUTCSA IO TPEACTABICHHBIM IHCEMEHHBIM
pabotam.

Iloozomoexa 0oknaoa, 6biICMYynIeHUA:
3amaHue CBA3aHO C YIIyOICHHBIM H3yICHUEM
pa3menoB AUCIUILTHHEI H CAMOCTOSATEIEHBIM
MIOMCKOM MaTepHaiOB JJIsl PACKPHITUS TEMBI
JOKJIaaa. Matepuasibl BBIIOJTHEHHON paboThI
MIPEICTaBISIOTCS B DJIGKTPOHHOM BUJIE WU B
(dhopMe pacreyaTaHHBIX MPE3CHTAIUOHHBIX
caiiioB. B kauecTBe TEM NOKIAN0B CTYEHTAM
MIpeaaralTcs ciaeayoue BapuaHThl:
Iloozomosxa Kk KOHmMPOIbHOIUL padome:
Wzydenne MaTepraioB Mo pas3ieiny pa3mel 3 u
MOJITOTOBKA K KOHTPOJIBHOI paboTte
Ilodzomoeka Kypcosoit padomui: Kypcoas
paboTa mpeacTaBiIeHa B BHIE KPYITHOH 3a1aun
o yueOHOMY Keicy, OXBaThIBaIOIIEH
HECKOJIbKO PACUYCTHBIX BOIIPOCOB U BHIOOD
BapuaHTa MPOEKTHOTO pemeHus. [Ipumep
3aJaHUs:

IloozomosKka K npakmuyueckum 3auamusim:
N3ydenne matepuana no pazaeny "pazuen 3"
IIOJIOTOBKA K BBHINOJIHEHUIO 3aJaHUHA Ha
MPAKTUYCCKUX 3aHATUIX

IIposedenue yxcnepumenma: Pabora
BEITOJTHACTCS 110 MHAWBUAYAIEHOMY 3aJIaHHIO.
Jnst mpoBeieHust uccieoBaHus IPUMEHSIETCS
cienyromniee 000pyI0BaHUE:
Camocmoamebnoe usyuenue
meopemuueckozo mamepuana: Vzyuenve
JIOTIOJTHUTEIHLHOTO MaTepuala Mo pa3aeny
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"pazmexn 3"

Tloozomoexa pacuemnvix 3a0anuil: 3aJaHus
OPHUEHTUPOBAHBI HA PELICHUS] MUHHU3a/1a4 110
paszaeny "paszaen 3". CTyIeHTHI HEOOXOTUMO
MIOBTOPUTH TEOPETUUECKUI MaTepuall,
pa3o0paTh MPUMEPHI PEHICHUS AHATOTUYHBIX
3a/1a4. MPOBECTU PACUETHI IO BApUAHTY 3aJaHUs
U cenaTh BBIBOABL. B KauecTBe 3amaHus
HCTIONB3YIOTCS CICIYIONINE YIPAKHEHU:
Iloozomoeka peghepama: B pamkax
pedepaTHBHOI YacTH CTYACHTY HEOOXOIUM
MIPOBECTH 0030p JINTEPATYPHBIX HCTOYHIKOB IO
BEIOpPaHHOW TeMe, KOMIUIEKCHO OCBETHTh
BOTIPOC B COOTBETCTBHH C TeMOH pedepara,
MOATOTOBUTH MPE3EHTALIUIO JISL BHICTYIIIICHHS
0 pe3ysbTaTaM paboThl Ha CEMUHAPCKOM
3aHATHH. B kauecTBe TeM pedeparta CTYyICHTY
MIpeasaralTcs ciaeayolue BapuaHThl:
H3yuenue mamepuanos 1umepamypHsLx
UCMOYHUKOB:

[1], 68-97
[2], 45-56
OKk3aMeH 36.0 - - - 25 - 335
Bcero 3a cemecTp 144.0 14 - 28 25 66 335
Hroro 3a cemecTp 144.0 14 - 28 - - 25 99.5

IIpumeuanue: Jlex — nexuuu; JIab — nabopatopusie pabotsl; [1p — npaktuueckue 3ausatust; KIIP — ayautopHble KOHCYIbTAIMK 110 KYPCOBBIM
npoekTtam/padotam; MKKII — nnauBHTyanbHbIe KOHCYIBTALUH 110 KypCOBBIM IpoekTaM/pabotam; I'K- rpymnmnoBslie KOHCYIbTallMK O pa3ienaM
mucturuael; CP — camoctosarensHas padorta cryaenta; MKP — nunas konraktHas padota; TK — Texymumii koHTposb; [TA — npomexyTrouHas

aTTeCcTanuAa
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3.2 KpaTkoe coaep:kaHue pa3ieaoB
1. IIpubopro-mexuono2uueckas cucmema mooeauposanus (IITCM), cocmas, ocHosHble 3a0a4i,
2MAaAnvl MOOEeIUPOBAHUSL

1.1. ITpuGopHO-TexHONOTHYecKas cucTtema moaenupoBanus (IITTCM), cocraB, OCHOBHBIE
3a/1a4u, HTanbl MOJCIUPOBAHUS

[IpubopHo-TexHonorudeckas cucrema mojenupoBanus (IITCM), coctaB, OCHOBHBIE 3ajayH,
STanbl MOJCIUPOBAHUS.

2. Ilooeomoska CmMpPYKmypbl npoeKmupyemo2o npuéopa: 2eomMempus, KOHmakKimol, npoqbufzu
JNec2upo6daHuUsd, CemovHas Mooenb CmpyKmypbl npu60pa

2.1. ITogroToBka CTpyKTYpbl IPOEKTUPYEMOTO MpUOOpa: TeoMeTpusi, KOHTAKTHI, TPOdUIH
JIETUPOBAHMS, CETOUHASI MOJEIh CTPYKTYPBI Ipubopa

[TonroroBka CTPYKTYpbl HPOEKTUPYEMOTO MpUOOpa: TeOMeTpus, KOHTAKTBl, Mpoduan
JIETUPOBAHMS, CETOYHAS MOJAEIb CTPYKTYPBI IpUOOpa.

3. lloozomoska 3a0arnus Ha mooeauposgarnue 6 IITCM. Ananus pe3yiemamog Mooeiuposanus

3.1. [loaroroBka 3ananus Ha moaenupoBanue B [ITCM. Ananu3 pe3ybTaToB MOJEINPOBAHUS
ITonroroBka 3ananus Ha Moaenuposanue B [ITCM. Ananu3s pe3ynpTaToB MOACIUPOBAHUS.

3.3. TeMbl NIpaKTHYECKUX 3aHATHH
1. MonenupoBaHue MOIyIPOBOAHUKOBOTO PE3UCTOPA B UHTETPAIEHOM HCIIOJTHEHHH;
2. MogenupoBaHHe OIYIPOBOTHIUKOBOTO INOJIA;
3. MoaenupoBanue OUITOISAPHOTO TPAH3UCTOPA;
4. MonenupoBanne MOII-Tpan3ucropa.

3.4. Tembl 1a60paTOPHBIX PadoT
HE MPETyCMOTPEHO
3.5 KoncyabTauuu

Ayoumopuwie KoHCYIbMAyUU O Kypcosomy npoekmy/pabome (KIIP)

1. KoHcymbranuu HamnpaplieHbl Ha BBINIOJHEHHE pa3/ie]loB KypCOBOTO IMPOEKTAa IO
PYKOBOJCTBOM HacTaBHHMKa (mpemojgaBarensi). B pamMkax 4YacoB Ha TpPYNIOBBIE
KOHCYJIbTAIlMM pa30mparoTcs HamboJiee BaXKHBIC YAaCTH PACUYCTHBIX 3aJaHWil pasjera
"pazgen 1"

2. KoHcynbranuu HampaBlieHbl Ha BBINIOJIHEHHWE PAa3leiioB KYypCOBOTO TIPOEKTa TIOJ
PYKOBOJCTBOM HacTaBHHMKa (mpemogaBarensi). B pamMkax 4YacoB Ha TpPYNIOBBIE
KOHCYJIbTAIlMM pa30uparoTcs HamboJiee BaXKHBIC YAaCTH PACUYCTHBIX 3aJaHWil pasjera
"paznen 2"

3. KoHCynmbTamumu HalpaBJICHBI Ha BBITOJIHEHHWE PAa3/IelIOB KYPCOBOTO TIPOCKTA O]
PYKOBOJCTBOM HacTaBHHMKa (mpemogaBarensi). B pamMkax 4YacoB Ha TpPYNIOBBIE
KOHCYJIbTAIlMM pa30uMparoTcs HamboJiee BaXKHBIC YAaCTH PACYCTHBIX 3aJaHWil pasjera
"paznen 3"

I'pynnosvie koncyromayuu no pazoenam oucyuniunst (I'K)

1. OO6cyxneHue marepuaioB o keicam paszaena "pasnen 1"
OO6cyxaeHre MaTepralioB 1Mo Kevicam pasjaena "pazaern 2"
3. OO6cyxaeHne MaTepualoB 1o Keiicam paznena "paszaen 3"

no
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HUnousuoyanvuvie KoHCyIbmMauuy no Kypcogomy npoemy /pabome (MKKII)

=

Koncynsramuu npoBoasaTcs mo paszeny "pasgen 1"

Y p p yp

Koncynbranuu npoBoasrcs no pasaeny "pazuen 2"

3. Koncynapranuu npoBogarcs o pasaeny "pasmei 3"
Y p p y'p

Texyuwuii konmpoaw (TK)

no

1. KoncynbTauy HampaBJICHbl HA MOJTYYEHUE WHIMBUIYAIBHOTO 3aJaHUS IS BBITOJIHEHUS
KOHTPOJIbHBIX MEPONPUATUI 0o pazaeny "pazaen 1"

2. KoHcynbranuy HampaBlieHbl HA MOJYYCHUE WHIUBUIYaTbHOTO 3aJaHUS ISl BBITOJHEHUS
KOHTPOJIbHBIX MEPONPUATUI 1O pazaeny "pazaen 2"

3. KoHcynbranuu HampaBJIeHbl Ha MOTYYCHHE WHIUBUIYATHHOTO 3aJaHUS JUISl BBITOJHEHUS
KOHTPOJIbHBIX MEPONPUATUI 1O pazaeny "pazaen 3"

3.6 TemaTuka KypcoBbIX NPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ pabota HEe IPeayCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEeHIIU

Howmep pasznena
JTCHUTIIAHEI (B

O1eHOYHOE CPEICTBO
(THII 1 HAUMEHOBAHUE)

3ariaHupOBaHHbIE PE3YAbTAaThl 00YUYEHUS 110 JUCLUILUINHE Konst
COOTBETCTBUU C
(B COOTBETCTBUU C pa3zeioM 1) MHJMKAaTOPOB 1.3.1)
1 [ 2] 3
3HaTh:
TEHJICHLIUY Pa3BUTHUS COBPEMEHHON HAHOIJIEKTPOHUKHU V-2 + Pemenue 3anau/KM-2 MonenupoBanue
II0JIYIPOBOJHUKOBOI'O IO/
ABTOMAaTU3UPOBAHHOE ITPOEKTUPOBAHUE CTPYKTYP SIIEKTPOHHBIX PacuerHo-rpaduueckas pabora/KM-1
KOMIIOHEHTOB N-2rx-1 + MonenrpoBaHue NoIyIpOBOAHUKOBOTO
pe3uCTOpa B UHTErPAJIbHOM MCIOJHEHHUH
YMersb:
OIIPEAEIATD LEJIN, OCYILECTBIATh IIOCTAHOBKY 3a/1a4 PacuetHo-Tpaduueckas pabora/KM-3
IIPOEKTUPOBAHMUSI AJIEKTPOHHBIX IPUOOPOB, CXEM U YCTPOUCTB W21 + MonenupoBaHue OUIOISIPHOIO
Pa3IUYHOro (PYHKIMOHAIBHOTO Ha3HAYEHUs, IOATOTaBINBATh ) TpaH3ucTOpa
TEXHUYECKHE 3aJJaHNs Ha BBIIOJIHEHUE POEKTHBIX paboT
IIPOEKTUPOBATH TEXHOJIOTUYECKUE MTPOLIECCHI TPOU3BOACTBA U3AEIUN PacuetHo-Tpaduueckas padora/KM-4
JJIEKTPOHHON TEXHUKH C UCIIOJIb30BAHUEM aBTOMATHU3NPOBAHHBIX N-2nx-1 + + Monenupoanue MOII-Tpan3ucropa
CUCTEM TE€XHOJIOTHYECKON OArOTOBKU IPOU3BOJCTBA
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4. KOMIIETEHTHOCTHO-OPUEHTUPOBAHHBIE OLIEHOUYHBIE CPEJCTBA JJIsI
KOHTPO.JISI OCBOEHHUS PE3YJIbTATOB OBYUYEHUSI IO JJUCUUIIIUHE
(TEKYIMI KOHTPOJIb YCIIEBAEMOCTH, IPOMEJKYTOUYHASI ATTECTALIUS
O JUCLIUILJINHE)

4.1. Tekymuii KOHTPOJIb yCIIEBAEMOCTH
8 cemecTp

Popma peanuzamu: KommerorepHoe 3aganue
1. KM-1 MoaenupoBaHue MoaynpoOBOJHMKOBOTO PE3UCTOPA B UHTEIPAIbHOM UCIIOJTHEHUU
(PacuetHo-rpadmueckas pabora)
2. KM-2 MogenupoBaHue MoJyIpoBOIHUKOBOTO nuoja (Pemenue 3amayq)
3. KM-3 MoaenupoBanue OumnossipHoro Tpansucropa (PacuerHo-rpaduyeckas padora)
4. KM-4 MonaenupoBanne MOII-tpan3uctopa (PacuetHo-rpadudeckas padbora)

bamibHO-pedTUHIOBasA CTPYKTYpa AUCLUILINHBI SBIISETCS NPUIOKEHUEM A.

4.2 Ilpome:KyTOYHAS aTTeCTALMS 10 JUCHUIIMHE
Ixzamen (Cemecmp Ne§)

CTaHAApPTHBIC

Ipumeuanue: ONieHOYHBIC MAaTEPUATBI TI0 JUCIUILIMHE TPUBEICHBI B (DOH/IEC OIICHOYHBIX
marepuasioB OITOII.

5. YYHEBHO-METOANYECKOE OBECIHEYEHUE JUCLHUIIJINHBI

5.1 IleyaTHbIE ¥ JIEKTPOHHbIE U3TAHUA:
1. I'yces, B. I'. DnexkTpoHnKa 1 MUKpOIIPOLIECCOPHAsi TEXHUKA : Y4EOHUK JUIsl By30B I10
HalpaBJIEHUIO TIOTOTOBKH OakallaBpoB M MarucTpoB "buomenunuuckas nHxeHepus" U 1o

HAIpPaBJIEHUIO TOTOTOBKH JTUIUIOMUPOBAHHBIX crielianucToB "buomenuuunnckas texauka" / B. T

I'yces, FO. M. I'yceB . — 3-e u3n., nepepad. u jgom . — M. : Beicas mkosa, 2005 . — 790 c. - ISBN
5-06-004271-5 ;

2. Hocos, 0. P. MatemaTuueckue MOAETH 3J1€MEHTOB HHTerpainbHoil anekrponuku / FO. P. Hocos,

K. O. Ilerpocsnn, B. A. IlIunun . — M. : CoBerckoe paauo, 1976 . — 304 c..

5.2 JIMueH3MO0HHOE 1 CBOOO/IHO pacnpocTpaHsieMoe NPOrpaMMHoe odecreyeHme:
1. CO "IIpomereit";

2. Office;

3. Maitnn Buneoxondepenumy;

4. GPSS World Student.

5.3 UaTepHeT-pecypcesl, BKJIIOYas NpodecCHOHAIbHBIE 0a3bI JaHHBIX 1 HH(POPMAILIHOHHO-
CIIPaBOYHbBIC CUCTEMBI:

1. 9BC Jlaus - https://e.lanbook.com/

2. 9BC "YHuBepcurerckas 0udJanorexa onyaiin' -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunas 3;1ekTpoHHas oudamoreka - https://elibrary.ru/

6. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHHUE JUCHUITJIMHBI

Tun nomeneHus Homep aynuropun, OcHamenue
HAHMMEHOBaHHE
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OTCYTCTBYCT
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IIpuio:xkenue A

BAJJIBHO-PEUTUHIOBAS CTPYKTYPA JJUCHOUILJIMHBI

OcHOBEI IMPOCKTUPOBAHUA BJIGKTpOHHOﬁ KOMITOHECHTHOM 0a3bl

(Ha3BaHME AUCIUILINHBI)

8 cemecTtp

ITepeyeHb KOHTPOJIBHBIX MEPONPHUATHI TEKYIIEr0 KOHTPOJIA YCIIeBAEMOCTH 110 JUCIUILIHHE:
KM-1 MopaenupoBaHue NOIyIPOBOAHUKOBOTO PE3UCTOPA B UHTETPAIbHOM UCIIOJIHEHUU

KM-1

KM-2
KM-3
KM-4

(Pacuerno-rpaduueckas pabora)

KM-2 MopaenupoBaHue NoayIpoBOJHUKOBOro nuoja (Pemenue 3anay)

KM-3 MoaenupoBanue ounosisipHoro Tpansucropa (PacueTHo-rpaduyeckas padora)
KM-4 MonenupoBanue MOII-tpan3uctopa (PacuetHo-rpaduueckas pabora)

Bujx npome:xyTo4HOI aTTecTalmu — JK3aMeH.

Nupekc KM- | KM- | KM- | KM-
Howep Paznen qucuumimHbl KM: L 2 3 4
paszena Henens 2 6 8 14
KM:
1 [TpubopHO-TEXHOIOrNYECKasi cCUCTEMa MOJIEITUPOBAHUS
(ITTCM), coctaB, OCHOBHBIE 331auHl, ITalbl MOIECIMPOBAHUS
11 [TpubopHO-TEXHOIOrNYECKasi cCUCTEMa MOJIEITUPOBAHUS + +
] (ITTCM), cocTaB, OCHOBHBIE 331a4Hl, ITalbl MOIECIMPOBAHUS
[TonroroBka CTPYKTypbl IPOEKTUPYEMOIO IpHOOpA:
2 reoMeTpHsi, KOHTAKTbI, IPOGUIN JIETUPOBAHUS, CETOYHAs
MOJIeIb CTPYKTYpPHBI Tprbopa
[ToaroToBka CTPYKTYpbI IPOEKTUPYEMOT0 IpUOOpa:
2.1 reOMEeTpPHsI, KOHTAKThI, TPO(UIIN JIETUPOBAHUS, CETOUHAs + +
MOJIeJIb CTPYKTYPHI Iprdopa
3 [TonroroBka 3ananus Ha Moaenuposanue B IITCM. Ananus
pe3yabTaTOB MOJEINPOBAHUS
31 [TonroroBka 3ananus Ha Moaenuposanue B IITCM. Ananus +
pe3yabTaTOB MOJEINPOBAHUS
Bec KM, %: | 25 25 25 25
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