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Pa3padoruukmu:
[Tpenonasarens kadenpsl ONTUKO-3IEKTPOHHBIX TPUOOPOB
Tonmexxuukos M. I1.

@DOH/| OLICHOYHBIX CPEICTB MO TUCIUILIMHE (MOIYII0) COCTABIEH B COOTBETCTBHH C TPEOOBaHUSIMHU
OI'OC BO no nampasnenuto noarotoBku 12.03.05 JlazepHasi TeXHUKA W JIa3€pHBIE TEXHOJIOTHH,

yTBEpKJACHHOTO MpukazoM Munooprayku ot 19.09.2017 Ne 951

ComnacoBaHue U yTBEPKACHUE

Ne |TMonpasaenerne OTBeTCTBEHHOE DUO Busa Jlara, mpoTOKOII
JIALIO (Ipu HaNMUYUN)
1 ¢baxynbTeT IIpencenarens Topmmna U. I1. Paccmotpeno | 15.02.2024, Ne
OnTuyecKkoro |ydeHoro coBeTa 2/23-24
npubopocTpoeH |  Qakxynprera

us




1. IlmanupyemMble pe3yabTaThbl 00y4eHUs, COOTHECEHHbIE ¢ IJIAHUPYEeMbIMH Pe3yJIbTaTaMHI
0CBOEHHSI 00pa30BaTeJIbHOI MPOrpaMMbl

[TIK-4 TIK-4. CriocobeH Kk aHamu3y TEXHUYECKOTO 3aJaHusl Ha MPOSKTHUPOBAHWUE THIOBBIX CHCTEM,
npuOOpOB, Yy3JI0B U JeTalleld Ja3epHONM TEXHUKH, JA3ePHBIX ONTHKO-3JIEKTPOHHBIX MPHOOPOB U
CUCTEM

[1K-4.1 TTK-4.1. Pa3pabarbiBaeT ()yHKIMOHATIBHBIE U CTPYKTYpPHBIE CXEMBI JIa3epHON TEXHUKH,
orpenenseT (PU3NYecKue MPUHIUIBI JeHCTBUS YCTPOMCTB B COOTBETCTBUHM C TEXHUYECKHUMU
TpeOOBAHUSAMHU C HCIIOJIB30BAHUEM TEOPETUYECKUX METOJOB M MPOTPAMMHBIX CPEICTB
IIPOEKTUPOBAHUS U KOHCTPYHUPOBAHUS

3namo:

[1K-4.1/3u] npuHUMOBI MOCTPOCHUS W COCTAB ONTUYECKUX U ONTUKO-DICKTPOHHBIX
npruOOPOB U KOMITJIEKCOB

[1K-4.1/3H2 npuHIUIBI KOHCTPYUPOBAHHS ONITUKO-3IICKTPOHHBIX IPUOOPOB

[1K-4.1/353 KOMIBIOTEpHBIC TEXHOJOTHU TMPOCKTUPOBAHHMS U KOHCTPYHPOBAHHS
ONTUYECKHUX U ONTUKO-3IEKTPOHHBIX IPUOOPOB M KOMILIEKCOB

Ymemu:

[IK-4.1/YM] mnpuMeHATh NEepefoBOW WH)KEHEPHBIM OMNBIT MPH MPOSKTUPOBAHUU U
KOHCTPYMPOBAaHUH ONTUYECKUX U ONTHKO-IEKTPOHHBIX MIPUOOPOB U KOMILJICKCOB

[1K-4.1/YM2 ucnonb3oBaTh NpoQecCHOHANBHBIC MAaKEThl MPUKIATHBIX MPOTpaMM s
NPOEKTHUPOBAHUS U KOHCTPYUPOBAHUS ONTHUYECKUX M ONTHKO-JIEKTPOHHBIX MPHUOOPOB U
KOMIUIEKCOB U CHCTEMBI 3JIEKTPOHHOTO JJOKYMEHTO000pOoTa

Braoemy:

[TK-4.1/HB1 MeToaukoii aHanmm3a TEXHUYECKOTO 3aJJaHus Ha TPOCKTUPOBAHKE

TUIOBBIX CHCTEM, TPUOOPOB, Y3JIOB U AeTajeil Ja3epHOn

TEXHUKH, JTA3€PHBIX ONTHKO-JIEKTPOHHBIX TPUOOPOB U CUCTEM

[1K-4.2 TIK-4.2. PaccuuThiBaeT, BU3YyaJU3UPYET MU MOJECIUPYET JECHUCTBHE ONTHYECKUX
SIIEMEHTOB M CHUCTEM JIa3epHOM TEXHHKU C HCIOJIB30BAHUEM CHEIHAIU3UPOBAHHOTO
MIPOrPaMMHOTO 0OeCTIeYeHHs U aHAJIN3UPYET pe3yabTaThl pacyeTa

3namo:

[1K-4.2/3u1 KommbloTepHble TEXHOJIOTMH TPOEKTUPOBAHUA M KOHCTPYMPOBAHUS
ONITUYECKHUX M ONTUKO-3JIEKTPOHHBIX TPUOOPOB M KOMILIEKCOB

Ymemo:

[1K-4.2/Ym1 Hcnonp3oBarh mpodeccroHanbHbIE TMAKeThl MPUKIAIHBIX MPOTPAMM IS

MPOEKTUPOBAHUS U KOHCTPYHUPOBAHUS ONTUYECKUX U ONTUKO-IEKTPOHHBIX TIPUOOPOB U
KOMILJIEKCOB HCHUCTEMBI AJIEKTPOHHOTO IOKyMEHTO000pOoTa

Braoems:
[1K-4.2/HB1 Metonukoii cocTaBieHUs TEXHMUYECKOTO 3aJaHUsl Ha TPOCKTHPOBAHUE H

KOHCTPYHUPOBAHHE ONTHUYCCKUX M ONTHUKOAICKTPOHHBIX MPUOOPOB M KOMIUIEKCOB M WX
COCTaBHBIX YacTel

[1K-4.3 TIK-4.3. OcymiecTBisieT MOMCK M aHAIW3 HAay4YHO-TEXHHUYECKOW uH(popManuuy,
OTEYEeCTBEHHOTO U 3apy0eXHOT0 OIbITa, paboTaeTr ¢ 6a3aMu TaHHBIX
3namo:
[1K-4.3/3ul oteyecTBeHHbIE M 3apyOexHble 0a3bl JaHHBIX HAYYHO-TEXHUYECKOH
UHPOpMAITIH
Ymemo:



[1K-4.3/Ym1 pabotars ¢ 6a3amMu JaHHBIX ¥ UICTOYHUKAMHU HH(OpMAIUN

[1K-4.3/YM2 ocymiecTBIsATh TOUCK U aHAJIU3 OTEUECTBECHHBIX U 3apyO0eKHBIX 0a3 JaHHBIX
HAy4YHO-TEXHUYECKON HHPOpMaLU

Braoems:

[IK-4.3/HBl wMeromamMu M aJropuTMaMH TIIOMCKAa U aHAJIW3a OTEYECTBEHHBIX U
3apyOexHbIX 0a3 TaHHBIX HAyYHO-TEXHUYECKOW MHPOPMAIIH

2. Iloka3aTesin 1 KPUTEPHHU OLCHUBAHUS KOMIIEeTeHIN I

[Inanupyemele YpoBeHb Kpurepuu onennBanus (nepeueHsb chopMUpOBaHHBIX
pe3ynbTaTbl OCBOCHUS |OBJIAJICHUS NJIK/3YB 1no ypoBHSIM OCBOCHHS)

MIPOrpaMMBbI

[1K-4 T1K-4. [Hosbimennsiit (MK I1K-4.1 T1K-4.1. Pa3pabatsiBaeT (pyHKIIMOHATBHBIE U
CrniocoOeH K aHanmu3y CTPYKTYpHBIE CXEMBI JTa3ePHON TEXHUKHU, OTIPEIETISAET
TEXHUYECKOTO buznyeckre MPUHILIMIIBI 1eHCTBUS YCTPOICTB B

3a/1aHusl Ha COOTBETCTBUM C TEXHUYECKUMHU TPEOOBAHUSIMHU C
MIPOEKTUPOBAHKE UCIIOJIb30BaHUEM TEOPETUUECKUX METOJIOB U

TUIIOBBIX CHCTEM,
puOOpOB, Y3II0B U
JieTajeH J1a3epHou
TEXHHKH, Ta3ePHBIX
OIITHUKO-3JIEKTPOHHBIX
prOOpPOB U CHCTEM

MPOrPaMMHBIX CPEJCTB MPOEKTUPOBAHUS U
KOHCTPYHUPOBaHUS

3HaTh:
[1K-4.1/311 npuHIUIIEI MOCTPOSHUS U COCTAB ONTUYECKUX
U ONITUKO-3JIEKTPOHHBIX MPUOOPOB U KOMIUIEKCOB
[1K-4.1/3H2 npuHIUIIEI KOHCTPYHPOBAHUS
OIITHUKO-3JIEKTPOHHBIX MPUOOPOB
[1K-4.1/313 KOMIBIOTEPHBIC TEXHOJIOTUN TTPOCKTUPOBAHUS
U KOHCTPYUPOBAHUS ONITUYECKUX U ONTHKO-3JIEKTPOHHBIX
MpUOOPOB M KOMITJIEKCOB

3. [IIxajga oneHUBaHUSA

Onenka Kpurepuu onennBanus (nepeuess copmupoBanabix MIK/3YB)

He 3aureno Pesynbrarsl 00yueHus He cOPMUPOBAHBI HAa JOCTAaTOYHOM YPOBHE

4. KoHTpOJIbHbIE MEPONIPUSATHUS MO TUCHUTIINHE

Bun xonTposns ®dopma koHTPOIIs/O1IEHOYHOE CPECTBO

Texymuii koHTpons  |KoHTpompHas pabota

IIpomesxxyTouHas 3ager
arTecTanus
Bua koHTpOJISI/ HCOIB3yeMble
Ne KonTpoaupyem
HanMenoBanue pasieia POHPY OLICHOYHBIE MAaTepPHaJIbI
n/n bie U1K . TpomexyT.
Texymmi
arTrecranus
1 |3D MoaenupoBaHue AeTajien u [1K-4.1 TIK-4.2 |KonTponbHas paboTa 3auer
Y3JI0B I1K-4.3




2 |®opmupoanue koHcTpykTopekoit ([1K-4.1 I1K-4.2  (KontpomnbHas padora 3auer
nokymenrtaiuu B CAIIP T11K-4.3
SolidWorks

5. Ilopsaiok nMpoBeeHHUs MPOMEKYTOYHOM aTTeCTAUNH

[Topsimox  mpoBeACHHS TMPOMEKYTOUHOM aTTeCTalM  pPEervIaMeHTUPYETCS  JIOKAJIbHBIMU
HOPMaTUBHBIMU aKTaMU YHHBEPCUTETA!
- ITlonoxenuemM o Qopmax, MEPUOTUYHOCTH, MOPSAKE TEKYIIEro KOHTPOJS YCIEBAEMOCTH U
MPOMEXKYTOYHON arrecTanud OOy4aroUIMXcsi MO OCHOBHBIM OOpPa30BaTENIbHBIM MpOrpamMmam
BBICIIIETO O0pa3oBaHUs — IporpamMmmam OakajlaBpuara, mporpamMmam CIEHUalIuTeTa, MporpaMmam
MarucTparypbl B (eaepanbHOM TOCYIapCTBEHHOM OOIKETHOM OOpa30BaTEIbHOM YUPEKIACHUU
BbICIIEro 00pa3oBaHusi «MOCKOBCKHI TOCYIapCTBEHHBIH YHHUBEPCHUTET T'€0/Ie3UH U KapTorpadumy,
1.6 «Opra"nuzaius v NpoBeICHUE MTPOMEKYTOUHOM aTTECTALIUI.
- IlonoxeHneM O MOpPsSAKE OCYHIECTBIEHHS OOpa30BaTeIbHOTO MPOIECCa, MPOBEACHHS TEKYILEro
KOHTPOJISL YCIIEBAEMOCTHM M IPOMEXKYTOYHOW arrecrauuu OOydyaroluuxcsi C MpUMEHEHUEM
AIIEKTPOHHOTO OOy4YeHUs M JHUCTAHIUMOHHBIX OOpPa30BaTENbHBIX TEXHOJOTUH B (¢eneparbHOM
TOCYJapCTBEHHOM  OIODKETHOM  OOpa30BaTEIbHOM  YUPEXKJACHHH  BBICIIETO  OOpa3oBaHUS
«MOCKOBCKHMI TOCYIapCTBEHHBIM YHUBEPCUTET Teofe3nu W KapTtorpadum», m.8 «lIpoBenenue
MPOMEXYTOUHOM aTTectanuu ¢ npuMmeHeHuem 30 u JJOT».

IIpomescymounas ammecmayus: 3avem, 6 cemecmp.

IIpu opranuzanuu ¥ NpOBENEHUU NPOMEKYTOUHOM aTTECTallMU, UCXOMs U3 MEPEUHs IUIaHUPYEMBIX
pe3ysbTaToB OOy4eHHUs IO IAUCHUIUIMHE (MOAYIO), TO KaKIOH KOMIICTCHLUH WIH CBSI3aHHBIM
HECKOJIbKMM KOMIIETCHIIUSAM, B (POPMUPOBAHUM KOTOPBIX Y4acTBYeT yueOHasi JUCHUIUIMHA (MOAYIb),
kagenpoii popMHupyIOTCS (POH OLICHOYHBIX CPEJCTB K 3a4eTy:

- TpUMEpHBIA TepeyeHb BOMPOCOB K 3a4eTy JJS OICHHWBAHHS pPE3YJbTaTOB OOy4EHHUS B BHUJE
SHAHMIL. TIpu 5>ToM, 3a KaxIbIM BONPOCOM B CKOOKAX YKa3hIBAIOTCS(ETCS) KOMIIETCHIHH(s),
YpOBEHb C(HOPMUPOBAHHOCTU KOTOPHIX(0ii) OyZIEeT OLICHUBATHCS;

- TMPUMEPHBIN NEPEUEHb MPOCTHIX MPAKTUYECKUX KOHTPOJIBbHBIX 3aJaHUN K 3a4€Ty JUIsl OLIEHUBaHUS
pe3yapTaToB OOyuYeHHS B BUJC YMEHU. [Ipu sToM, 3a KaXIbIM 3aJlaHWEM B CKOOKax
YKa3bIBAIOTCA(ETCSA)  KOMIIETCHLUHU(s), YpPOBEHb C(OPMHUPOBAHHOCTH  KOTOPBIX(0i)  OymeT
OLIEHNBAaThCS;

- TpPUMEPHBIA IEpeUeHb KOMIUIEKCHBIX IMPAKTUUYECKUX KOHTPOJIBHBIX 3aJaHUM K 3aueTy s
OILICHUBaHUS PE3ylIbTaTOB OOydYEHHUsS B BHIE BHAI[EHHVI. IIPU 3TOM, 3a KaXKABIM 3aJaHUEM B
CKOOKax yKa3bIBAIOTCS(ETCS) KOMIETEHIMH(s1), YPOBEHb C(OPMHPOBAHHOCTH KOTOPHIX(0if) Oymer
OLIEHNBAaThCS;

Jlnist poBeIeHHS TPOMEKYTOYHOM aTTecTalluu, HCXO U3 C(OPMUPOBAHHBIX MEPEUHEN (BOIIPOCOB K
sk3ameny, npocthix [1K3, kommnekcubix [1K3) popmupyrorcst OUneTsl K 3a4eTy.

CdopmupoBannbpie mepedHu (Borpocsl k 3adery, npocTbie [1K3, xommnekcusie [1K3) momxHBI B
COBOKYITHOCTH OXBaTbIBaTh BCE€ KOMIIETEHIIMM U 3asBICHHBIE B IIPOIpPaMME€ OCHOBHBIE PE3YJbTaThl
oOyuenus no aucuuminae Ha ypoHe 3HATD, YMETbD, BJIAJIETD.

bunersl ¢dopmupyroTcsi Ciay4aiHOW BBIOOPKOM W3 TNPHUBEICHHBIX BBIIIEC IEPEYHEH, a HMTOTOBBIH
pe3yabTaT OLEHUBAHUS COOTHOCUTCS HAa BECh 3asBICHHBIM B MPOrpaMMe IEPEUYEHb PE3YIbTaTOB
00y4eHUs 10 TUCIUILTHHE.

Kaxxap1ii OnieT BKIIIOYAET:

Bompoc juIs OLEHHBaHUs pe3ynsTaToB o0yduenns B sune SHAHUI;

[IpocToe mpakTHUecKoe KOHTPOJIBHOE 3aJjaHHe JJIsl OLCHMBAHUS PE3ylbTaroB OOy4YeHHsS B BUJE
YMEHU;

KomrmuiekcHOE MpakTHYecKoe KOHTPOJIBHOE 3aJ]aHue [T OLCHUBAHUS PE3YJIbTaTOB OOy4EHUS B BHJIE
BJIAJIEHUN.

MeTtonuka oLeHUBaHUS: IPU NIPOBEIECHUH IIPOMEKYTOUHOHN aTTecTalli, Kak MpaBuio, IpUMEHIETCs
cpenHee apu(METHYECKOE 3HAUEHHUsI OLEHOK, MOJYYCHHBIX 3a KaXIbli SJIEMEHT OIICHUBAHUS,
yKa3aHHBIN B OuiieTe (BONPOC U /1Ba MPAKTUUECKUX 3a1aHUs).

Wrorosas oneHka 1o AUCUUIUIMHE (MOIYIIIO0) PACCUUTBIBAETCS KAK OTHOLIEHHE CYMMBI OLIEHOK,




MOJIYYEHHBIX O00y4YaeMbIM 3a KaXKIbld BOTIPOC W 3a7aHus B Oujete (BONpOC M 2 3a/JaHus, Jajee -
AJIEMEHT KOHTPOJIS) TIOJICTICHHOE Ha KOJIMYECTBO MOJYYEHHBIX OIEHOK (3).

[Ipu mnpoBeneHWM OIEHWBAHHS 110 BOMpPOCaM U 3aJaHUSIM, YKa3aHHBIM B OWJIETe, B XOIe
MIPOMEKYTOYHOM aTTeCTAINH, MPEI0IaBaTeIb MOKET YUUTHIBATh PE3yIbTaThl TEKYIIETO KOHTPOJIS.
YcTaHaBIMBAIOTCS — CIHEAYIOIIME IIKalbl OIEHWBAHWUS YPOBHEW OCBOCHHS  KOMIIETCHITUH,
MIPEAYCMOTPEHHBIX pabodeii MmporpaMMoi TpH TMPOBEACHHWM 3a4€Ta: €CJIM JOCTUTHYT OJIWH W3
MoKa3aTeseH:

«ITOBBIIIEHHBIM», «bA3OBBIN» nmu «[IOPOTOBbIN» - BeicTansercs onenka «3AUTEHO»
€Cu cpeHee apu(pMeTHIeCKoe 3HaYeHHE OLICHOK HaXoauTCs B mHTepBasie ot 2.5-5.0. B mpotuBHOM
clydae: €ciM JOCTUTHYT TOKa3aTesb «HEZ[OCTATO‘-IHI:H;I.» -  BBICTABISIETCS  OIICHKA

«HE3AUYTEHOY, ecnu cpennee apudMeTHIECKOE 3HAYCHHE OIICHOK IO AJIEMEHTaM KOHTPOJIST MEHEe
2.5

6. OneHo4YHbBIC MaTepHAJIbl TEKYLET0 KOHTPOJIS

Pazoen 1. 3D modenuposanue oemaneii u y3noe
Koumponupyemvie H/IK: 11K-4.1 I[1K-4.2 [1K-4.3

Tema 1.5. Mooenuposatue coOopok KoHcmpyKkyuii onmuyeckux y3noe 6 SolidWorks
dopma KOHTPOJIs1/01IeHOYHOE cpeicTBO: KoHTposibHas paboTa
Bomnpocsi/3ananus:

1. 3D wMoxenupoBaHME ONTHYECKOTO y3/a mpubopa TpU TOMOIIM  CHUCTEMBI
ABTOMAaTU3MPOBAHHOI'O IIPOECKTUPOBAHUS

Pa3zoen 2. @opmuposanue koncmpykmopckoit ookymenmauyuu ¢ CAIIP SolidWorks
Konmponupyemvie H/IK: IIK-4.1 I[IK-4.2 1IK-4.3

Tema 2.4. @opmuposarnue cneyugukayuu onmuyeckozo y3ia
dopma KOHTpOIIsI/0TIeHOYHOE cpeAcTBO: KoHTponbHas pabota
Bonpocsi/3ananus:

1. Co3naHue KOHCTPYKTOPCKOM MTOKYMEHTallUM W3 umeronieica 3D Momenn OnTUYECKOro
y371a mpudopa

7. OueHOYHbIC MATEPHAJIBI IPOMEKYTOYHOM aTTeCTALMHA

6 cemecmp, 3auem
Konmponupyemvie H/IK: IIK-4.1 I[IK-4.2 1IK-4.3
Bomnpocsei/3ananus:
1. I'me HaxomuTCs IepeBO KOHCTPYHPOBaHuUs? (Ha3BaTh BU/I ITAHEIN)
1. ITaHenb UHCTPYMEHTOB.
2. Ilagens 3amay.
3. Ilanens ynpaBieHus.
2. I'me HaxonATCs UHCTPYMEHTHI OTPUCOBKU?
1. Bxiagka koMann « 9JI€MEHTHI.
2. Brimagka xkoMaug « 9CKHU3.
3. Bxnaaka ynpasnenus «Konduryparmumy.
3. JIByxMmepHasi MpOEKIUs TPEXMEPHOTO OOBEKTa Ha IUIOCKOCTh, U3 KOTOPOM (IIPOEKITHH)
IIOCPEJCTBOM OIPEAEICHHBIX KOMaH]l CO3/1a€TCsl TBEPAOTEIbHBIN AIEMEHT HAa3bIBAETCA. . .

4. Kak onpenenuTsk, 4TO JAeTaIb B cOOpKe 3adukcupoBaHa?



1. Jlerans cuHETO LIBETA.
2. Psayom ¢ HauMeHOBaHUEM JI€TaIM 3HaK (+).
3. Pamom ¢ HanmeHoOBaHWEM aeTanu 3Hak ().

5. HazoBuTe 1Ba OCHOBHBIX THIIA IPOCKTUPOBAHUA C60p0K

—

. BertsaayTas 600bI1Ka, TOBEpHYTast 00OBITITKA
2. CBepXy-BHHU3, CHU3Y-BBEPX
3. MogenupoBaHue, SCKU3UPOBAHUE
6. Ha3oBuTe /1Ba OCHOBHBIX THIIa TPOSKTHPOBAHUS COOPOK.
1. BeitaayTas 000bITKa, TOBEPHYTAsI OOOBIIIKA.
2. CBepXy-BHHU3, CHU3Y-BBEPX.
3. MogenupoBaHue, SCKU3UPOBAHUE.
7. HazoBuTe cTaHAAPTHBIE OCHOBHBIE JJIEMEHTBHI, OTHOCHTEIBHO KOTOPBIX MPOUCXOIUT
MO3UIIMOHUPOBAHUE ICKU30B, JeTaleil 1 cOOpOK?
1. BeitsinyTast 600bI11IKa, TOBEpHYTast O0OBIIIKA, OOOBIIIKA IO TPACKTOPUU
2. Ucxomuast TOUYKa U TPH OCHOBHBIX MtockocTu: «Criepenu», «CBepxy», «CripaBay
3. CnpaBoyHast reOMeTpHsl, INIOCKOCTh 3CKH3a, TNIOCKOCTh CEUCHHUS
8. C momMoIipio Kakoil KOMaH Ikl MOKHO TTOJTYYUTh JaHHOE OTOOpakeHHE JieTael 1 cOOpok?

PEGHIS® © v 0@ 2

9. C oMOIIbI0 KaKOW KOMaH/IbI CO3/IaHUs TBEPJOTEIBHOTO JIEMEHTA MOJICIIUPYETCS JIeTalb
«JIuuzan?

10. C momomnipro Kakoi (GPyHKIIUH MOXHO CO3/1aTh HECKOJIBKO MCIOTHEHHWH OMHON M TOH ke
neranu?
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