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AHHOTALUA

Juctunnuuaa «OcHOBBI co3faHusi HU(POBBIX TBOWHUKOBY» BXOJUT B BapUAaTUBHYIO 4YacTh
00pa3oBaTeNIbHOM  TIpPOrpaMMbl  TIOJATOTOBKM  OOydwarommxcs 1o  HampaeieHuro  16.03.01
«Texnuueckass ¢u3nka» HampaBIeHHOCTh «DU3NYECKUE METOJbI KOHTPOJS KauecTBa U
TUArHOCTHKWY. Jucuumnnna peanmsyercs kadempoit No3 1.

JucnunnuHa HameneHa Ha — (QopMmHpoBaHME Y  BBIMYCKHUKAa  MPOQecCHOHANBbHBIX
KOMIIETCHIINH:

ITK-4 «ciocoGHOCTh MPUMEHATH 3 (HEKTUBHBIE METOABI UCCIeI0BaHUS (PU3UKO-TEXHUUECKUX
00BEKTOB, MPOILIECCOB U MAaTEpUAJIOB, IPOBOJAUTH CTAHAAPTHBIE U CEPTU(UKALMOHHBIE UCIIBITAHUS
TEXHOJIOTMYECKUX IPOLECCOB M U3JEIMA C MCIOIb30BAHUEM COBPEMEHHBIX AHAJIUTUYECKUX
CPEJICTB TEXHUYECKOU (PU3UKI»,

I1K-9 «cnocoOHOCTh HCHOJB30BATh TEXHUYECKHE CPEACTBA Ui ONpEIENCHHs OCHOBHBIX
[apaMeTpPoB TEXHOJIOTUYECKOTO Ipolecca, M3yUYeHHUs CBOWCTB (PU3MKO-TEXHUUYECKHX OOBEKTOB,
U3JIENIMHA 1 MaTEpUajoBy,

IIK-10 «crnocoOGHOCTh MPUMEHSTh COBPEMEHHBIE HH(MOPMAIMOHHBIE TEXHOJIOTHUH, MAKEThI
NPUKIIAJHBIX NPOrpaMM, CETEBbIE KOMIBIOTEPHbIE TEXHOJIOTMU M 0a3bl JAaHHBIX B MpPEAMETHOU
o0yacTu Jyuisl pacuera TEXHOJIOTUYECKUX [TapaMeTPOBY,

I1K-14 «cnocoOHOCTh pa3pabaTeiBaTh (HYHKIIMOHAIBHBIE U CTPYKTYPHBIE CXEMBbI 3JIEMEHTOB U
y3JI0B OKCIEPUMEHTAJbHBIX U MPOMBILUICHHBIX YCTAaHOBOK, IPOEKTbl M3JAEIUN C Yy4eToM
TE€XHOJIOIMYECKHUX, IKOHOMUUECKHUX U 3CTETUYECKUX [IapaMeTPOBy,

[IK-15 «roTOBHOCTH HCHOJB30BaTh HH(POPMALMOHHBIE TEXHOJOTHMU NpU pa3paboTke U
IIPOEKTUPOBAHUM HOBBIX HU3JEJIHMH, TEXHOJIOIMUYECKHUX IIPOLECCOB M MAaTEPHUAJIOB TEXHUYECKON
bu3uKn».

ConpepxaHMe JHUCLUUIUIMHBI pPAacCMOTPEHBI OCHOBBI OPraHU3allMM  COBPEMEHHOIO U
MEPCIIEKTUBHOIO  KOMITbIOTEPHO-UHTEIPUPOBAHHOTO  MPOEKTUPOBAHMS  JIEKTPOMEXAHUUECKHUX
yCTpOHCTB. MeToJpl M CpeicTBa MAIIMHHON TpaduKH, TPEXMEPHOIO MOJEIUPOBAHMS, OCHOBBI
TEOPUHU METOJ]a KOHEUHBIX 3JIEMEHTOB U PEATU3YIOLIUE €0 MPOTrPAMMHBIE MPOTYKTHI.

[IpenoaBanre AMCUMIUIMHBI TIpeAyCMaTpUBAET cleAyionre GopMbl OpraHu3aluy y4eOHoro
mporecca:  JIGKIUH, JabopaTopHble pabOTHI, CaMOCTOSITeNIbHas pabora oOyuaromerocs,
KOHCYJIbTaINH.

[IporpaMMoil AMCUMIUIMHBI MPEIyCMOTPEHBl CJHEAYIOUIME BHUABI KOHTPOJISL: TEKYIIU
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUHAS aTTeCcTalMs B (hopMe IK3aMEeHa.

OO0mmas TpyJJ0eMKOCTh OCBOCHHSI TUCIIMIUIMHBI COCTABIISIET 5 3aUeTHHIX enuHuil, 180 gacos.
S3pIk 00yueHus 0 JUCHMIUIUHE «PYCCKHID).



1. IlepedyeHb MIAHMPYEMBIX Pe3yJbTATOB 00y4eHHS MO IMCHUIIAHE

1.1. Ileau nmpenoaaBaHusi AUCHUIIMHBI
CopepxaHue TUCIUIUIMHBI PACCMOTPEHBI OCHOBBI OpraHU3allui COBPEMEHHOTO U
MEPCIEKTUBHOIO KOMIIBIOTEPHO-UHTETPUPOBAHHOTO IIPOCKTUPOBAHUS DIIEKTPOMEXaHUYECKUX
yCTpOicTB. MeTobl U Cpe/ICTBAa MAIIMHHOM rpa@UKu, TPEXMEPHOTO MOAECIUPOBAHNUS, OCHOBBI
TEOPUH METO/Ja KOHEYHBIX IEMEHTOB U PEaIu3yIOLIUe ero NIporpaMMHBIE IIPOLYKTHI.

1.2. IlepedeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4eHUs MO AUCHUIINHE, COOTHECEHHBIX €
IUIAHMPYeMbIMH pe3yabTaTamu ocBoeHus: OIl

B pesynbraTe OCBOEHHS JUCHUIUIMHBI OOydYamoLIuiics JMOKEH 007ajaTh CIEAYIOUMMU
KOMIIETEHIUSIMU:
[1K-4 «cnocoOHOCTh MPUMEHATh IPPEKTHUBHBIE METOABI HCCIEAOBAHUS (U3UKO-TEXHUYECKHX
00BEKTOB, MPOLIECCOB U MAaTEpUAIOB, IPOBOAUTH CTAaHAAPTHBIE U CEPTU(UKAIIMOHHBIE UCIIBITAHUS
TEXHOJIOTMYECKUX IPOLECCOB M U3JEIMA C MCIOIb30BAHUEM COBPEMEHHBIX AHAJIUTUYECKUX
CPEJICTB TEXHUYECKOU (PU3UKI»:
3HATh - 3PPEKTUBHBIC METO/IbI UCCIEA0BAHUS (PU3UKO-TEXHUUYECKUX OOBEKTOB
YMETb — UCNOJIb30BaTh METOAUKHU CTAHJAPTHBIX U CEPTU(UKALIMOHHBIX HUCTIBITAHUM
BJIaJICTh HAaBbIKAMU — IPUMEHEHHS COBPEMEHHBIX aHATMTUYECKUX CPEICTB TEXHHUUECKON (PU3HUKU
UMETh ONBIT JAESITEIBHOCTH - IPOBEIECHUU CTAHJAPTHBIX U CEPTUPUKALMOHHBIX HCIBITAHUN
TEXHOJIOTMYECKHUX IPOLECCOB U U3JEIINH;

[IK-9 «cmocoOHOCTh HCMONB30BaTh TEXHUYECKUE CPENCTBA [UIsl ONpEAeNiCeHUS OCHOBHBIX
napaMeTpoB TEXHOJOTUUYECKOTO IPoIlecca, M3YYCHHUS CBOMCTB (DU3UKO-TEXHUYECKUX OOBEKTOB,
U3JIeTTUI U MaTepPHAJIOBY:

3HaTh - TEXHUYECKHE CPEJICTBA [IJIsi OMpENENICHHsS OCHOBHBIX IMAPAMETPOB TEXHOJIOTHUECKOTO
nporecca

YMETH - HCIOJB30BAaThb TEXHUYCCKHUE CPEACTBA MJId OIPCACIICHHA OCHOBHBIX IIapaMETPOB
TEXHOJIOTUYCCKOI'O ITponecca,

BJIaACTb HABBIKAMU — OIPCACICHUA CBOMCTB (1)I/I3I/IKO-T€XHI/I‘ICCKI/IX O6'I)GKTOB, PI3I[CJIPII>1 u
MaTCprajioB

HUMCETDb OIBIT ACATCIBHOCTH — B OIIPCACICHUN CBOICTB (1)I/I3I/IKO-TCXHI/IT~IGCKI/IX 06’I)CKTOB, PI3I[CJIPII>1 u
MaTCpraioB

[IK-10 «crmocoOHOCTh TPUMEHATh COBPEMEHHbIE WH(OPMAIMOHHBIC TEXHOJOTHH, ITaKEThI
MPUKIAIHBIX TPOrPAMM, CETEBbIE€ KOMITBIOTEPHBIE TEXHOJIOTMM M 0a3bl JAaHHBIX B MPEAMETHOU
o0JyacTy /U1l pacyeTa TEXHOJIOTHIECKUX TTapaMeTPOBY:

3HATh — METO/Bl MHXKEHEepPHOTO aHanmm3a ¢ npuMmenenneM CAE nmakeros

YMETh — CO3/IaBaTh MOJICIIH B MIPEAMETHOM 00JIACTH /IS pacueTa TEXHOJOTHYECKHUX MTapaMeTPOB
BJIa/IeTh HaBbIKaMu — paboTel B CAE cpenax

UMETh OTBIT JACATEIBPHOCTH — MPH pabOTe C COCBPEMEHHBIMH TPHUKIIAJHBIMU TPOTPAMMHBIMU
MaKeTaM¥ ¥ 0a3aMH JaHHBIX

[IK-14 «crocobGHOCTh pa3pabaTbiBaTh (PYHKIMOHAJIBHBIE M CTPYKTYPHBIE CXEMBI 3JIEMEHTOB H
y3JI0B 3KCIEPUMEHTAIBHBIX M MPOMBIIIJICHHBIX YCTAaHOBOK, IPOEKThl M3IEIUil C ydeToM
TEXHOJIOTMYECKHUX, 3KOHOMUUECKHUX U 3CTETUYECKUX TapaMeTPOB»:

3HaTh - (YHKIHMOHAJIbHBIE U CTPYKTYPHBIE CXEMBI HJIEMEHTOB M Y3JI0B 3KCIEPUMEHTAIBHBIX U
IPOMBIIIJIEHHBIX YCTAHOBOK

yMeTb - pa3pabaTeiBaTh (PYHKLUMOHAJIbHBIE W CTPYKTypHbIE CXEMBbl 3JEMEHTOB U Y3JIOB
AKCIIEPUMEHTAIbHBIX U IPOMBIIIJIEHHBIX YCTAHOBOK

BJIAJIeTh HABBIKAMH — COCTaBJICHMS IPOEKTOB C YYETOM TEXHOJIOIMYECKHX, YKOHOMMUYECKUX U
ACTETUYECKUX ITapaMETPOB
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HMETH OIBIT ACATCIBHOCTH — IIPpH pa3pa60T1<e OJICMCHTOB M Y3JI0B J3KCIICPUMCHTAJIBHBIX U
IIPOMBINUICHHBIX YCTAaHOBOK,

[IK-15 «roToBHOCTb HCMOJIB30BaTh WH(OPMAIMOHHbIE TEXHOJIOTMUM Mpu pa3paboTke H
IPOEKTUPOBAHUM HOBBIX M3JICTHMH, TEXHOJOTMYECKHX MPOLECCOB M MATEpHANIOB TEXHUYECKOIl
busuKm»:

3HATh — CYLIECTBYIOILINE IPUKIAAHBIE CHCTEMbl MOCIUPOBAHNS HOBBIX U3EIHUI

YMETbh - UCIIOJIb30BaTh NH(POPMAIIMOHHBIE TEXHOJIOIUHU IIPU pa3paboTKe U MPOEKTUPOBAHUM HOBBIX
U3/IeJIUH, TEXHOIOTHYECKUX TIPOIIECCOB U MAaTEPHAIOB TEXHUUECKOH (HU3HKU

BJIJICTh HABBIKAMU — MOJEIMPOBAHMA JETajleil U y3JI0B IPU NMPOEKTHPOBAHMM HOBBIX M3JIEINUH,
TEXHOJIOTHYECKHX IIPOLIECCOB U MaTEePUATIOB TEXHUYECKON (PU3UKH

UMETh OIBIT AEATEILHOCTU — B CO3/JaHUU KOHCTPYKTOPCKOM NOKYMEHTALUH IPU NPOEKTUPOBAHUU
HOBBIX M3JIEJIHH, TEXHOJIOTHYECKUX MIPOLIECCOB U MAaTEPUAJIOB TEXHUUECKON (HHU3UKU

2. MecTro tucUMILUIMHBI B ¢cTPYKTYype OI1
I[I/ICLII/IHJII/IHa 63.3I/IpyeTC$I Ha 3HAHUAX, paHCC l'[pI/IO6peTeHHBIX O6yanOH_II/IMI/ICH npu HU3y4YCHHUU
CIICAyromux TUCHUILINH:
— HmxeHepHas ¥ KOMIIbIOTEpHAs rpaduka.
3HaHI/I$I, IMNOJIYYCHHBIC IIpU  HU3YUYCHUHU  MaTcpHualia HaHHOﬁ AUCHUIINIMHBI, HWMCIOT KakK
CaMOCTOATCIIbHOC 3HAYCHUC, TaK U UCITIOJIB3YIOTCA IIPU AUIIJIOMHOM ITPOCKTUPOBAHHUU.

3. Oobem qucuumauHbl B 3E/akagem. yac
Janubie 06 o0mieM 00beMe AUCIUIUIMHBI, TPYJAOEMKOCTH OTIEIBHBIX BHAOB y4eOHOUM pabOThI 1O

IUCLUIUIMHE (M pacnpeeseHue 3TOH TPyJOEeMKOCTHU 10 CEMECTpaM) MpeICTaBlIeHb! B Tabnuue 1

Tabmumna 1 — O0beM U TPYJOEMKOCTh JUCITUIIITUHBI

Bun y4ueOHo paboThI TpynoeMKocTh 1o
Bcero
ceMecTpam
Ne7
1 2 3
OG6uIast TPYA0eMKOCTh 5/ 180 5/ 180
aucunanHbl, 3E/(Jac)
U3 Hux uacoe npakmuueckoi 34 34
no020moeKu
Ayoumopmbsle 3auamus, BCEro yac., 51 51
B mom uucne
nexuuu (JI), (4ac) 17 17
[IpakTrueckne/CeMUHAPCKUE 3aHATHSI
(I13), (uac)
nmabopatopHbie padbotsl (JIP), (ac) 34 34
KypcoBoii mpoekT (pabota) (KII, KP),
(qac)
Dk3aMeH, (dac) 54 54




Camocmoamenvhasn paboma, BCEro 75 75

Bua npoMeKyTOYHOr0 KOHTPOJISA: OK3. IK3.
3aueT, nudd. 3a4eT, sk3ameH (3auer,

dAudd. 3au, Ik3.)

4. Coaep:xaHue TUCIHUIINHBI
4.1. PacnpenesieHue TPy10eMKOCTH IMCHUILTHHBI
10 pa3jejaM U BUIAM 3aHATHI
P a31CJbl U TEMbI JUCLHUIIJIINHBI U UX pr,HOCMKOCTL HpI/IBCI[eHLI B Ta6J'II/II_IC 2
Tabauna 2. — Paznensl, TeMbl IUCUUIUIMHBI U UX TPYA0EMKOCTb

Paszpgeinbl, TeMBbI JUCLUIIIUHEI Jlexmun | I13 (C3) JIP KII
(dac) (dac) (uac) (uac)

CPC
(uac)

Cemectp 7

Paznen 1. Opranuzanus coBpeMeHHOM 4 - -
TEXHOJIOIU IMPOCKTUPOBAHUA MalllWH,
MOHSATHE IIUPPOBBIX TBOHHUKOB 8
Tema 1.1. ITorarue o CASL TexHomO0THI
Tema 1.2. ITorsitue PDM cucremax

Tewma 1.3. Tlpomecc pa3pabOTKu U3AeIU

18

Paznen 2. [IporpaMMHBIe TPOAYKTHI 3-X 4 - -
MEpHOU rpauKu

Tema 2.1. [Iporpammustii npoxykt SW
Tewma 2.2. Pabota B cpene SW

Tewma 2.3. Cumynsmun Mexaan3ma B SW

19

Paznen 3. OcHOBHBIE MOJIOKEHUS TEOPUU 45 - -
MKD

Tema 3.1. Knaccudukanum 3agay,
pemaembix MKD

Tewma 3.2. ITnockue 3anaun B MKD

Tema 3.3. OcecummeTpuyHas 3aaadya B
MKD

Tema 3.4. Hecranmmonapusie 3amaun 8 MKO
Tewma 3.5. Henuneiinsie 3agaun B MKO

19

Paznen 4. [IporpaMMHBI€ IPOOYKTHI, 45 - -
peanuzytone MKD
Tema 4.1. ITaker ELCUT

19

Hroro B cemecTpe: 17 34

75

Utoro: 17 0 34 0

75

Hp AKTHU4YCCKas HOATOTOBKA 3aKJII4YacTCA B HCMMOCPCACTBCHHOM

BBITTOJTHCHHUHA

00y4JaromUMHUCS ONPEEICHHBIX TPYIOBBIX (DYHKIUH, CBA3aHHBIX ¢ Oyayuieil nmpodeccruoHaibHON

ACATCIIbHOCTBIO.

4.2. CopnepixaHue pa3iejioB U TeM JIEKIHOHHBIX 3aHATHIA

ConeprkaHue pa3/iesioB U TEM JICKIIMOHHBIX 3aHATHI NPUBEACHO B TaOIuIE 3.
Tabnuna 3 - ConeprkaHue pa3/ieJioB U TEM JIEKIIMOHHBIX 3aHSATUI

Howmep pa3zaena HaszBanue u cogep:xkanue pas3iesioB U TEM JIEKIIMOHHBIX 3aHATHI
Pazgen 1. Opranuzanus Tema 1.1. IToustue o CASL texHomornu
COBPEMEHHOHN TEXHOJIOTHH Tewma 1.2. ITonsitue PDM cucremax
MPOEKTUPOBAHUS MaIlIMH Tewma 1.3. IIporiecc pa3paOOTKH H3ACITAN
Tema 1.4 TousiTre MQPOBHIX TBOWHUKOB
Paznen 2. IIporpaMMHBbIe Tema 2.1. [Iporpammusiii npoaykt SW
MPOAYKTHI 3-X MepHoii rpaduku | Tema 2.2. Pabota B cpene SW




Tewma 2.3. Cumynsiyn Mexaan3ma B SW

Pasnen 3. OcHOBHEBIE Tewma 3.1. Kimaccudukaruu 3anad, pemaemprx MKD
noJiokeHus Teopu MKO Tewma 3.2. IImockue 3amaun B MKO

Tema 3.3. OcecummerpuuHad 3agada B MKO
Tema 3.4. Hecraunonapuslie 3agauu B MKO
Tema 3.5. Henuneinneie 3agaun 8 MKDO

Paznen 4. IIporpamMmmubIe Tema 4.1. ITaker ELCUT
npoayKThl, peanuzyromue MKD | Tema 4.2. IlporpamMHbIe IPOAYKTHI, peanuzytonme MKD

4.3. TIlpakTnyeckue (ceMHHApPCKHE) 3aHITHS
TeMbl IPaKTHUECKUX 3aHATHIA U UX TPYJIOEMKOCTb IIPUBEJICHBI B TAOIHIIE 4.
Tabnuna 4 — [IpakTuueckue 3aHATHS U UX TPYJI0EMKOCTb

N3 Hux No
®opmsbl o
Ne Tembl mpakTHYECKUX TpyoeMKOCTb, | MpPaKTUUECKOH |pa3nena
9 MPAKTHYECKHUX
n/m 3aHATUN . (gac) MIOATOTOBKH, | AMCIUI
3aHATHH
(gac) JIMHBI
Y4eOHbIM IJIAHOM HE IPESYyCMOTPEHO
4.4. JlaGopaTopHble 3aHATHS
Tembl 1a00PaTOPHBIX 3aHATHH U UX TPYJIOEMKOCTb IIPUBECHBI B TAOIUIIE 5.
Tabauna 5 — JlaGopaTopHble 3aHITHSI U UX TPYJIOEMKOCTb
N3 Hux
. | Ne paznena
Ne TpynoeMKoCTh, |MpPaKTUIECKOH
HaunmenoBanwue 1abopaTopHbIX paboT JTUCLUTUIA
n/m (uac) MOATOTOBKH,
HBI
(dac)
Cemectp 7
1. Benenwue, moctpoeHue MpocThIx 2 2 1
obbekroB B SolidWorks
2. [TocTpoeHune CI0KHBIX 0OBEKTOB B 4 4 34
cpene SolidWorks
3. [Toctpoenue cOOPOK OOBEKTOB B Cpelie 4 4 3.4
SolidWorks
4. Cratudeckue Harpy3Kku B cpefie 4 4 3,4
SolidWorks simulation
5. JlnHamuueckue Harpy3KH B cpesie 4 4 3,4
SolidWorks simulation
6. Junamudeckue Harpysku B cpene flow 4 4 3,4
SolidWorks
7. Coznanue 00bpekToB B cpene ELCUT 4 4 3,4
8. Crarnueckue Harpy3ku B cpene ELCUT 4 4 3,4
9. JluHamuueckue Harpy3Kku B cpejie 4 4 3,4
ELCUT
Bcero: 34 34

4.5. KypcoBoe npoexTupoBanue (padora)
Y4eOHBIM MIIaHOM HE MPETYyCMOTPEHO

4.6. CamocTosiTeqibHasi padoTa 00y4aromUXcst
Bunpl camocTosTenbHON paboTh U €€ TPYI0EMKOCTD MPUBEICHBI B TabuIie 6.
Tabnuna 6 Buasl caMoCTOSTENBHOM paOOThI U €€ TPYA0EMKOCTh

Buna camocrositensHOM paboThI

Bcero, | Cemectp 7,
qac qac




1 2 3
N3ydeHune TeopeTHyecKoro Mmareprana
50 50
qucturaael (TO)
[ToaroroBka K TEKyIIEMy KOHTPOJIIO 10 10
ycneBaemoctu (TKVY)
[ToaroroBka Kk MpOMEKYTOUYHOM ATTECTALUN 15 15
(I1A)
Bcero: 75 75

5. IlepeuyeHb y4eOHO-MeTOANYECKOIr0 O0ecrieYeHHus I CAMOCTOATEIbHOM

patdoThl 00y4YaOIIUXCS MO JUCHHUIINHE (MOTYJIIO)
yqe6H0-MeTOHI/I‘{eCKI/Ie MaTepuaibl Ui CaMOCTOSITEIbHOM pa6OTH o6yqa10m1/1xc;[ YKa3aHbl B

.o 6-11.

6. IlepeyeHb OCHOBHOI U JONMOJHUTEIbHOM JIUTEPATYPbI
6.1. OcHoBHasi JIuTepaTypa
[TepeyeHb OCHOBHO¥ JMTEPaTyPhI IPUBEICH B TAOIHUIE 7.
Tabmuua 7 — [lepeyeHb OCHOBHOM JINTEpATYPbI

[udp

bubnuorpaduueckas cceuika / URL ampec

KonmuecTBo 9K3eMIIIsIpOB B OMOIHOTEKE
(KpoMe 3JIEKTPOHHBIX IK3EMILISPOB)

AIIEKTPOHHBIH // JIaHb : 2IEKTPOHHO-
6ubnunoreunas cuctema. — URL:
https://e.lanbook.com/book/788

KommnbrotepHo-rH(pOpMaIMOHHBIE TEXHOJIOTHU B
JIBUTATEJIECTPOCHUH : yueOHoe mocodue / A. 1.
SAwmanum, 1O. B. I'ony6es, A. B. XKapos, C. M.
[[IunoB. — Mocksa : Mammnoctpoenue, 2005.
— 480 c. — ISBN 5-217-03301-0. — Texkcr :

6.2. JlonoJIHUTE IbHAS JINTEPATypa
IlepeyeHb JONOIHUTENBHOM IUTEPATYPHI IPUBEEH B TabiuLe 8.
Tabmuna 8 — [lepeyeHp JONOTHUTEIBHON JTUTEPATYPHI

Mudp

bubnmorpaduueckas cceuika/ URL anpec

KonuyecTBo sk3eMIIIsipoB B OMOIHOTEKE
(KpoMe 3JIEKTPOHHBIX IK3EMILISPOB)

Koneios, 0. P. OcCHOBBI KOMIIBIOTEPHBIX

I(PPOBBIX TEXHOJIOTHI MATMHOCTPOCHHUS
yueOnuk / FO. P. KonbutioB. — CaHKT-
[TeTepOypr : Jlans, 2022. — 496 ¢. — ISBN
978-5-8114-3913-3. — TekcT :
3JEeKTpOHHBIHN // JIaHb : 3IEKTPOHHO-
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7. IlepeyeHb pecypcoB MH()OPMAIHOHHO-TEJIEKOMMYHUKAIIMOHHOH CeTH

«/HTEepHET», HEOOXOAMMBIX /IJI51 OCBOEHMS M CIIUTLIUHBI

[Tepeuens pecypcoB HH(MOPMAIIMOHHO-TEIEKOMMYHHUKAIMOHHON ceTH «HTepHeT», He0OXOANMBIX
JUTSE OCBOCHHS JMCIUTUIMHBI TIPUBEIEH B Tadmuie 9.
Tabmuua 9 — Ilepeyenb pecypcoB HH(POPMALMOHHO-TEIEKOMMYHUKALMOHHOW ceTn «VHTepHeT»,
HEOOXOIUMBIX JUISI OCBOSHHSI TUCIIUIUIHHEI

URL anpec

HanmenoBanue

He npexycmotpeno




8. IlepeuyeHb MHGOPMALMOHHBIX TEXHOJIOT Ui, HCIOJIb3yeMbIX MPH
OCYILIeCTBJICHHH 00Pa30BaTeIbHOIO MPOLECcCca M0 JUCHUIIMHE

8.1. IlepeyeHb MPOrpaMMHOro odecneyeHust

[lepedyeHpb UCTIONB3yEeMOT0 IPOTPAMMHOTO obecriedeHus npeactasieH B Tadmuie 10.

Tabmuma 10 — Ilepeyern nporpaMMHOT0 00ecrieYeHHUSI

Ne /11 HaumenoBaunue

SolidWorks

ELCUT

8.2. Ilepeyenb HHGOPMAITHOHHO-CIIPABOYHBIX CHCTEM
[TepedeHp UCTONB3yeMbIX HH(OPMAIIMOHHO-CIIPABOYHBIX CUCTEM TpecTaBicH B Tabmume 11.

Tabmuua 11 — ITepeueHp nHGOPMAIIMOHHO-CIIPABOYHBIX CUCTEM

Ne i/t HaunmeHnoBanue

He npenycmorpeno

9. MarepuajibHO-TeXHHYecKasi 0a3a, HEOOX0AMMAA JIJIsSl OCYIIeCTBJIEHHS

Oﬁpa3OBaTeﬂbHOFO nmpomecca mo IMCIHUMILJIMHE
CocraB MaTepuanbHO-TEXHUYECKON Oa3bl MpeicTaBieH B Tabnuie 12.

Tabnuma 12 — CoctaB MaTepraibHO-TEXHHUECKOM 0a3bl

Ne i/t

HanMeHoBaHue cOCTaBHOW YacTH MaTEPUATBLHO-TEXHUUYECKOHN 0a3bl

Howmep aynutopuu

(npu
HEOOXOAMMOCTH)

JlexuyroHHas ayuTopus

KomnbroTepHslil Kitacc

10. ®oHja OLIEHOYHBIX CPEICTB /ISl IPOBEAEeHNs POMEKYTOUYHOM aTTeCTAlNMU

oﬁyqamumxcsl o JIUCIMIIINHE

10.1. CocraB (poHIa OIICHOYHBIX CPEACTB MPHUBEACH B Tabuuie 13

Tabmuua 13 - CocraB ¢oHIa OIIEHOUHBIX CPENICTB JUIsl MPOMEKYTOYHOM aTTeCTaIlH

Bua npomexxyTouHOM arTecTaiuu [TpumepHBIi epedeHb OIEHOYHBIX
CPEICTB

DK3aMeH Crmcok BOIIPOCOB K 3K3aMCHY

10.2. TlepedeHb KOMIIETEHIIMA, OTHOCSIIUXCS K IUCIMIUIMHE, W ATanbl UX (OPMHUPOBAHHS B

IpoIecce OCBOSHHS 00pa30BaTeIbHON MPOrpaMMBbl IPUBEACHBI B Ta0uIe 14.

Tabmuna 14 — IlepeueHb KOMIIETEHIMA C YKa3aHUEM JTamoB HX (opMHpOBaHHUS B Ipoiiecce

OCBOCHHAA 06paSOBaTeHBHOﬁ MMporpaMMabl

Howmep cemectpa

Otanbl GOPMUPOBAHKS KOMIIETEHIIUN 1O
JTUCITUTLIMHAM/TIPaKTHKaM B miporiecce ocBoerust OI1

[1K-4 «cnocoOHOCTh MpUMEHSTh 3(G(EKTUBHBIE METOAbl HCCIENOBAaHUS (PUIUKO-TEXHUYECKUX
00BEKTOB, MPOLIECCOB U MAaTEPHAJIOB, IPOBOJUTH CTaHIAPTHBIE M CePTU(UKALMOHHBIE UCTIBITAHUS
TE€XHOJOTMYECKHX IMPOLECCOB U U3JEIMA C HCIOIb30BAHUEM COBPEMEHHBIX aHAIUTUYECKUX

CPEJICTB TEXHUYECKOH U3k

3 MatepuasoBeieHue

TeopeTnyeckas MEXaHHKa

MeTpoJsiorusi, CTaHIapTU3aLHUs U CepTUDUKALIHS

HcnonHuTenbHbIe YCTPOHCTBA CHCTEM YIIPaBICHUS

Teopus puzndeckux mnonei

SHGKTpI/I‘ICCKI/Ie MAalIMHBI U almnapaThbl

[IporpamMmmMupyeMble JOTHYECKUE HHTETPAJIBHBIE CXEMBI

SOOI~ W

HpOI/ISBOI[CTBCHHaSI IpaKTHUKa HAY4YHO-HCCJICO0BATCIIbCKAA
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pabota

CxeMOTeXHUKa CpCACTB KOHTPOJIA

Dduznyeckrue METOIbI MMOJTYYCHUSL I/IH(I)OpMaI_II/II/I

SHGKTpI/ILICCKI/Ie MalIWHBI YU almapaThbl

MaremaTtnuyeckrne MeTOABI UCCIICIOBAHUI

MaremaTuueckue OCHOBBI Teopuu ABTOMAaTHYECKOTO
peryJiupoBaHus

OCHOBHI co31aHus TU(GPOBBIX JBONHUKOB

Pa3paboTka u mpoeKkTHpOBaHNE HOBBIX U3JICINN

TexHuueckue PUCKU IIpHU CO3JaHNUN HOBOM T€XHHUKU

Haxonurenu 31eKTpOMarHUTHON SHEPTUU

Hepa3zpymaromuii KOHTpPOJIb

Ou3nyeckue MPUHIUIBI KOHCTPYUPOBAHUS TPUOOPOB KOHTPOJIS
U JUarHOCTUKHU

| O [W|O(NN|N| N [Noojoo|o

:‘)HGKTpOMexanOHHBIe CHCTEMBI U KOMIIJICKCHI

8

OnekrporexHuka odopynoBanusi ADC

I[IK-9 «cmocoOHOCTh MCHONB30BaTh TEXHUYECKHWE CPEACTBAa JUIS  OMpEAeNieHUsT OCHOBHBIX
napaMeTpoB TEXHOJOTUUYECKOTO IPOoIecca, M3YYCHHUS CBOMCTB (DU3UKO-TEXHUYECKUX OOBEKTOB,

WU3JeIul 1 MaTCpruajIoB»

3 MatepuasaoBeieHue
[IpousBoacTBeHHAs MIPAKTHKA o MOy YEHHUIO

4 npo(eCCHOHANIBHBIX YMEHHM M OMbITa MNpOPEeCcCHOHATBHON
JeSITeIbHOCTH (TEXHOJIOIMYEeCKast)

5 VcnonHuTeNIbHBIE YCTPOICTBA CUCTEM YIIPABICHHUS

S DNEeKTpUUYECKHUE MAIIMHbI U alllapaThbl

6 [TporpaMMupyemble JIOTHYECKUE UHTErPaJIbHbIE CXEMBI

6 [Ipou3BojicTBEHHAasT ~ MpakTHKa  HAYYHO-HCCIIEOBATENbCKAS
pabota

6 CXeMOTEeXHHKA CPEJICTB KOHTPOJIS

6 Du3nuecKue METOo bl NOJYUYeHUs HHPOPMALIUU

6 DJeKTpUUECKHEe MALIMHBI U alllapaThl

7 OcHOBBI co3/1aHus IU(POBHIX ABOWHUKOB

7 Pa3paboTka ¥ IpOEKTUPOBAHNE HOBBIX M3/1EIHUH

8 Hakonurenu 31eKTpOMarHuTHON SHEPTHU

8 Hepaspymaronuii KOHTpOJIb

8 Ou3nueckue MPUHIUIBI KOHCTPYUPOBAHHS MPUOOPOB KOHTPOIIS

N JUAarasoCTUKU

[IK-10 «crmocoOHOCTh MPHUMEHSATh COBPEMEHHbIE HH(OPMAIMOHHBIE TEXHOJOTHUH, IaKEeThI
NPUKIAJHBIX MPOrPaMM, CETEBbIE KOMIBIOTEpHBbIE TEXHOJOTMU M 0a3bl JaHHBIX B MpPEAMETHOU
00J1aCTH JUIsl pacyeTa TEXHOJIOTMUECKUX apaMeTPOB»

2

WudbopmanroHHbIe TEXHOJIOTHH

2

Xumus

3

TeopeTnyeckass MEXaHHKa

[IpousBoacTBeHHAs MPaKTHKA () MOJTyYEHUIO
npoeCCHOHANIBHBIX yMEHUW H OmbiTa MpodhecCHOHATBLHON
JEATETbHOCTH (TEXHOJIOTHYECKast)

KomneroTepHsie cetu

CucTteMHOe IporpaMMHoOE obecrieueHue

TeOpI/IH ABTOMATHYCCKOI'O YIIPABJICHU S

ba3nl maHHbBIX

HpOI‘paMMI/IpyCMHe JIOTUYCCKUC MHTCTPAJIBHBIC CXCMbI

[exRKer N R SR NS RN&)]

CXxeMOTeXHUKa CpCACTB KOHTPOJIA
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Teopusi aBTOMaTH4eCKOT0 yIpaBJIeHUS

HI{GHTHq)HKaHHSI 1 JUAardHoCTUKa CUCTCM YITPABJICHUA

OcHoBBI co31aHUs TU(GPOBBIX TBOINHIKOB

[IporpamMMupoBaHre MUKPOKOHTPOJLIIEPOB

Pa3paboTka ¥ IpOSKTHPOBAHNE HOBBIX M3/ETHHA

Cucremsl ¢ HCKYCCTBCHHBIM MHTCIIJICKTOM

Teopust aBTOMAaTHYECKOTr0 YIIPaBICHUS

NI ENIEN] ENENIENT EN] Fo))

Texnonaorun pacno3HaBaHus pCun

8 Haxonurenu 31eKTpOMarHUTHON SHEPTUU

[IK-14 «cmocobHOCTh pa3zpalaThiBaTh (YHKIMOHAJIBHBIE U CTPYKTYPHBIE CXEMBl JJIEMEHTOB U
y3JI0B OKCIEPUMEHTAJbHBIX U MPOMBILUICHHBIX YCTAaHOBOK, IPOEKTbl M3JAEIUN C Yy4eToM
TEXHOJIOTMYECKHUX, IKOHOMUUECKHUX U 3CTETUYECKUX IapaMETPOB»

3 DJIEKTPOTEXHHUKA

DJIEKTPOTEXHHUKA

HpOMBIIHJ'IeHHaH OJICKTPOHHKA

Teopurst aBTOMAaTHYECKOTO YIIPaBIEHUS

HpOMLIIJ_IJ'IeHHaH 9JICKTPOHUKA

CXeMOTeXHHUKa CPEACTB KOHTPOJIS

Teopnﬂ ABTOMATHYCCKOI'O YIIPABJICHU

dusnyeckue MCTOJBI IMMOJIYUCHUA I/IH(bOpMaI_II/II/I

OcHOBBI co3/1aHus IU(PPOBHIX ABOWHUKOB

Pa3paboTka ¥ MpOEKTUPOBAHNE HOBBIX M3AEIUI

Teopurst aBTOMAaTHYECKOTO YIIPaBIEHUS

KOHTpOJ'IL n JANarHoCTukKa SJICKTPOMCXAHUYICCKUX n
QJICKTPOOHCPICTHICCKUX CUCTEM N KOMILJICKCOB

| O [N|N[Nooooojo|jo1|o1| >

HpOI/I3BOI[CTBCHHa}I NMpCaAAUIIIIOMHAs IIPAKTHUKA

Ouznyeckue MPUHIUIBI KOHCTPYUPOBAHUS IPUOOPOB KOHTPOIIS
Y JUarHOCTUKHU

oo

[IK-15 «roToBHOCTH HWCHOJB30BaTh HH(DOPMAIMOHHBIE TEXHOJOTUU TMPH pPa3paboOTKe U
MPOSKTUPOBAHUM HOBBIX U3JICJIHNA, TEXHOJOTHMUYECKUX TIPOIIECCOB M MATEPHUAJIOB TEXHUYECKON
bU3UKI»

WudopmManroHHbIe TEXHOJIOTHH

KOMHLIOTepHLIC CCTH

CucteMHOe MPOrpaMMHOe 00eCTIeUeHUE

TeOpI/Iﬂ ABTOMATHYCCKOI'O YIIPABJICHU

ba3sl naHHBIX

[IporpamMmmMupyeMble JTOTHYECKUE HHTETPAJIbHBIE CXEMBI

CxeMoTeXHHUKa CpCACTB KOHTPOJIA

Teopust aBTOMAaTHYECKOTr0 YIIPaBICHUS

OcHOBBI co3/1aHUS IM(PPOBBHIX ABOHHUKOB

Pa3paboTka u mpoeKTHpOBaHUE HOBBIX MU3NIETUH

TeOpI/Iﬂ ABTOMATHYCCKOI'O YIIPABJICHU S

KOHTpOJ'IL n JUAarHoCTuKa QJICKTPOMEXAHNICCKHUX u
QJICKTPOOHCPICTHUICCKUX CUCTCM M KOMILJICKCOB

HpOI/ISBO)ICTBCHHaH MpECAAUIIIIOMHAs IIPAKTHUKA

00 (O O [N|NNoOoo|o|o1|o1|O01|N

Ou3nuecKkue MPUHLIUIBI KOHCTPYUPOBAHHS MPUOOPOB KOHTPOJIIS
U AUarHOCTUKHU

10.3. B kaudecTBe KpUTEpUEB OICHKH YpPOBHS C(HOPMHUPOBAHHOCTU (OCBOCHUS) y OOyUaIOMIUXCS
KOMITETCHIIMA TTPUMEHSCTCS IIKaja MOIYJIbHO—PEUTHHTOBON CHCTEMBbI YHHBEpCUTETa. B Tabmmie
15 mnpeacraBnena 100—OamnbHas u 4-OajuibHas INKaIbl Ui OLEHKH C(HOPMHPOBAHHOCTH
KOMIIETCHITUH.
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Ta6mmia 15 —Kpurepun ornienku ypoBHs chOpMHPOBAHHOCTH KOMITETCHITHHA

OnieHKa KOMIIETEHIIMH
100- .
4-6arutbHas XapakTeprcTrka chOpMUPOBAHHBIX KOMITETEHIIMI
OayuTbHAast
lkara IIKana
- oOyuarouuiicss riayOOKO M BCECTOPOHHE YCBOWJI IPOTPAMMHBIN
MaTepuan;
- YBEPEHHO, JIOTUYHO, TIOCIIE0BAaTENBHO U TPAMOTHO €r0 U3JIaraeT;
- Omupasich HAa 3HAHHWS OCHOBHOW W JOMOJIHUTEIBHOW JIHTEpaTyphl,
85 <K <100 COTITIRO | po oo MPUBS3BIBACT YCBOCHHBIC HAYYHBIE MOJIOKEHHUS C TPAKTUIECKON
(GAFTCHOY JeSTeNIbHOCTHIO HAPABICHMUS;
- yMeJi0 00OCHOBBIBAET U APTYMEHTHUPYET BBIIBUTAEMbIC UM UJICH;
- JIefaeT BBIBOJIBI U 0000IIIEeHNS;
- cBOOOJIHO BJIAICET CUCTEMON CHEIMATIN3UPOBAHHBIX MOHSITHI.
- o0yyarouiicss TBEpIO0 YCBOWII MPOTPaMMHBINA MaTepual, TpaMOTHO U
[0 CYIIECTBY U3Jaraer €ero, ONUPasCh Ha 3HAHUS OCHOBHOMU
JTUTEPaTYPHI;
- HE JIOMyCKAaeT CYIIECTBEHHbIX HETOUYHOCTEH;
«XOPOLIIO» .
70<K<s84 - YBS3bIBAaCT YCBOGHHBIC 3HAHHS C MPAKTUUYECKOW EeATEIbHOCTHIO
«3AYTCHOY
HaIpaBJICHNUS,
- apryMEHTHUPYET Hay4HbIC MMOJOKCHHUS,
- JIeJIaeT BBIBOALI M 0000IIEHHNS;
- BJIaJICET CUCTEMOM CIEIUATU3UPOBAHHBIX TOHATHH.
- 00y4aromuics yCBOMJI TOJBKO OCHOBHOM MPOTrpamMMHBIA MaTepuall,
[0 CYIIECTBY M3JIaraeT €ro, ONupasiCh Ha 3HAHUSA TOJBKO OCHOBHOM
JUTEPATYPHI,
«YyZOBJIETBO- | - JIOMYCKAeT HECYIECTBEHHbIE OIIMOKH U HETOUHOCTH;
55 < K< 69 PHUTEILHO» | - WCIBITBIBACT 3aTPyJHEHUS B MPAKTHICCKOM NPUMEHCHUM 3HAHUI
«GAYTEHO» | HAINpPaBJICHHUS,
- c1abo apryMeHTUpYeT Hay4YHbIE TIOJI0KEHUS;
- 3aTpyAHseTCS B (DOPMYITHMPOBAHUH BBIBOIOB U 00OOIICHHIA;
- YACTUYHO BJIAJECET CUCTEMON CIENUATIU3NPOBAHHBIX MTOHATHIA.
- oOyvaromuiics HE YCBOWJI 3HAYUTEJIbHOM YacTH IpPOrpaMMHOIO
MaTepuana;
«HEYIOBJIETBO | -  JOMYCKaeT CYIIECTBEHHbIE OIMMOKA W  HETOYHOCTH TIpH
K<s4 PUTENBHO» | PACCMOTPEHUH MPOOJIeM B KOHKPETHOM HarpaBiIeHUH;
«HE 3a4TE€HO» | - UCIIBITHIBAET TPYAHOCTH B MPAKTUIECKOM MIPUMEHEHUN 3HAHUN;
- HE MOXKET apryMEHTHPOBATh HAYYHBIC TIOJIOKECHHS;
- He (OPMYJIHPYET BBIBOJIOB U 000O0IIECHUIA.

10.4. TwumnoBbIe KOHTPOJIBHBIC 3aJaHUS WU HHBIE MaTePUAITBI:
1. Bonipocs! (3agaun) 1uist 5k3aMena (tabswma 16)
Tabmuna 16 — Bonpocs! (3agaun) s 9K3aMeHa

Ne i/t

[Tepeuens BompocoB (3aa4) AJisl DK3aMeHa

Opranu3zaiusi COBpeMEHHOM TEXHOJIOTMH MPOEKTUPOBAHUS MAIlIUH

IToustue o CASL texHooruu

ITousatue PDM cucremax

[Tporecc pa3paboTKu U3IETHiA

[TporpamMMHBIe IPOAYKTHI 3-X MEpHOil rpaduku

[TporpaMMHBIil TpoykT SW

Pabora B cpene SW

Cumynsauuu Mmexanusma B SW

© 0N OB IW N

OcHoBHble nonoxkeHus: reopur MK9
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10. Knaccudukanum 3amaq, pemaemsrx MKD

11. IInockwme 3agauu B MKD

12. OcecummerpuyHas 3aiaya B MKD

13. Hecranuonapssle 3agaun B MKD

14, Henuneinele 3agaun 8 MKO

15. IIporpamMHubIe POAYKTHI, peasn3yromue MKD

2. Boripocs! (3a1aun) juist 3adera / quddepeHnnpoBanHoro 3a4era (Tadbmumna 17)
Tabnuna 17 — Bonpocs! (3agaun) ans 3adera / qudd. 3ayera

Noen/m | [lepedenn BompocoB (3ama4) yuist 3a4eTa / nuddepeHITMpOBaHHOTO 3a4eTa

Y4eOHbIM IIJIAHOM HE IPEAYCMOTPEHO

3. Tembl M 3amaHue JIs1 BBINOJHEHHUS KypcOBOW pabOTHl / BBINOJHEHHS KypCOBOTO IPOEKTa
(Tabmuna 18)

Tabmuua 18 — IlpumepHslii mepeueHb TE€M Ui BBITOJHEHHS KypCOBOH paOOThl / BBINOJHEHHUS

KypPCOBOTO IIPOEKTA

[TprMepHBIii IepeueHb TEM IS BBIIIOJIHEHUSI KypPCOBOI paObOThI / BHIIOJIHEHUS
KyPCOBOTO IPOEKTa

Ne /i1

Y4eOHbIM MJITAHOM HE NPEAYCMOTPEHO

4. Borpoch! [ist IPOBEACHUS MPOMEKYTOYHOM aTTECTAllMHU MIPH TeCTHpOBaHuU (Tabiuia 19)
Tabnuua 19 — [IpumepHbIii mepeueHb BOIIPOCOB ISl TECTOB

No i/t [IprMepHbIil epedeHb BOMPOCOB JIJIsl TECTOB

HE IPEyCMOTPEHO

5. KoHTposbHBIE M IPAaKTHYSCKHE 3a/1a4H / 33JaHus 10 quciuuruinae (tadmuma 20)
Tabnuua 20 — [IpumepHbIi mepeueHb KOHTPOJIBHBIX M MPAKTUYECKHX 3314 / 3aJaHui

Ne n/m [TprMepHBIii TepeueHb KOHTPOJIbHBIX U MPAaKTUYECKUX 3a/1a4 / 3aJaHui

HE MIPEAYCMOTPEHO

10.5. Meronuueckne MaTepualbl, ONpPEIEINSIONINe MPOLUEAYPHl OLICHUBAHMS 3HAHHA, YMEHUH,
HABBIKOB M / WM OMBITA JEATEIBHOCTH, XapaKTePU3YIOUINX dTanbl (GOpMHUpPOBaHUS KOMIETEHIIUH,
conepkarcs B [TonoxkeHnsax «O TekyIieM KOHTpOJIE yCIEBAEMOCTH U MPOMEXKYTOUYHOM aTTecTalluu
crynertoB ['YAII, oOydvaromuxcst mo mporpamMmaM BbIciiero oOpa3zoBanusi» u «O MOAYJIBHO-
PEUTHHTOBOI CUCTEME OIIEHKHU KauecTBa yueOHO# paboThl cTyneHToB B 'Y AIDy.

11. MeToauveckue ykazanus JJis1 00y4a0IIMXCs 110 OCBOEHHUIO TN CIUIINHBI

CopepxaHue JAUCLUUIUIMHBI PAacCMOTPEHBI OCHOBBI OpraHM3alMd COBPEMEHHOIO0 U
NEPCIIEKTUBHOIO  KOMIIBIOTEPHO-MHTEIPUPOBAHHOTO  ITPOEKTHPOBAHMS  DJIEKTPOMEXAHUYECKHUX
yCTPOUCTB. MeTOoaBpl M CpeACTBAa MAIIMHHON TpaduKH, TPEXMEPHOTO MOECTUPOBAHMS, OCHOBBI
TEOPUU METOJa KOHEUHBIX 3JIEMEHTOB U PEAJIM3YIOLIUE €0 MPOTrPAMMHBIE IIPOTYKTHI.

Metoauyeckue ykasaHusi AJ1s 00y4ar0MXCcsl 0 OCBOCHUIO JIEKIIMOHHOI0 MaTepHaJIa

OcHOBHOE Ha3Ha4Y€HUE JIEKIMOHHOIO MaTepuaja — JIOTMYECKH CTPOMHOE, CUCTEMHOE,
rIyOOKO€ M SICHOE M3JI0KEHHE yueOHoro martepuana. HazHaueHue cOBpEMEHHOM JEKIIMU B paMKax
JUCLUUIUIMHBL HE B TOM, YTOOBl MOJIYYUTh BCIO HMH(OpMalUi MO TeMe, a B OCBOCHHUHU
(dyHIaMEHTaJIbHBIX MPOOJIEM TUCIUILIMHBL, METOAOB HAYYHOI'O MO3HAHUS, HOBEHIINX TOCTUKEHUI
Hay4yHoll  Mblcii. B yyeOHOM  mpomecce  JI€KIMsS — BBIIOJHAET — METO/A0JIOTHYECKYIO,
OpPraHU3alMOHHYI0 U HHQOpPMAIMOHHYI0 (QYHKIUH. JIeKuus pacKpbIBaeT MOHATUHHBIA ammapar
KOHKpETHOH o0jacTu 3HaHUs, €€ MpoOJIeMBbl, JaeT LENbHOE IMPEACTaBICHUE O IUCIMILIIMHE,
ITOKAa3bIBACT B3aUMOCBS3b C JPYTUMHU AUCILUIUIMHAMM.

[Tnanupyemsble pe3yabTaThl IPU OCBOSHUH 00YYarOIKUMCS JIGKIIMOHHOTO MaTepuaa;
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— TIOJyYeHHE COBPEMEHHBIX, LIETOCTHBIX, B3AMMOCBS3aHHBIX 3HAHHM, YPOBEHb KOTOPBIX
ONpeAeseTcs eJIEBOM YCTaHOBKOM K KaXKJA0W KOHKPETHOU TeME;
— TIOMy4Y€HUE OMBITa TBOPUYECKOM pabOThI COBMECTHO C MPEMOIaBaATEIEM;
— pa3BuTHEe  Mpo(ecCHOHABHO—IENOBBIX  KadecTB, JIIOOBM K  MpeaMeTry U
CaMOCTOSITEIBHOTO TBOPYECKOTO MBIIILJICHHUS.
— TOsBJIEHUE HEOOXOAMMOI0 HHTEpeca, HEOOXOAUMOTrO JJIsi CAMOCTOSTENIbHOM paboTHI;
— TOJy4YeHUE 3HAHUI O COBPEMEHHOM YPOBHE Pa3BUTHS HAYKU M TEXHUKU U O MPOTHO3E
WX pa3BUTHUs HA OMVOKANUIINE TOJBI;
— Hay4UTCs METOJIWYECKH O0O0paldaThiBaTh MaTepuayn (BBIACIATH TJIaBHBIE MBICTH |
MOJIO’KEHUS, IPUXOUTH K KOHKPETHBIM BBIBOJIaM, IOBTOPATH UX B PA3IMUHBIX (POPMYIUPOBKAX);
— TOJIy4YeHUE TOYHOTO MOHUMAaHHUS BCEX HEOOXOAUMBIX TEPMUHOB U MOHSATHH.
JlekUMOHHBI ~ MaTepuall MOXKET  CONPOBOXKAATHCS  JIEMOHCTpalued  CllaiiloB |
UCIIOJIb30BAaHUEM  pa3JaTOYHOrO0 MaTepuajga MpU TPOBEACHHH KOPOTKHUX JTUCKyCCHM 00
OCOOCHHOCTSIX MPUMEHEHHSI OTACTBHBIX TEMATHK I10 TUCIUTUIHHE.
Cr1pyKTypa npeocTaBieHusl JEKIIHOHHOTO MaTepuana:
— Tewma 1.1. [lonsitue o CASL TexHOJIOrHMN
— Tewma 1.2. [lonsitue PDM cucremax
— Tewma 1.3. Tlponecc pa3paboTKu U3IETHIA
— Tema 1.4 INousTre unppoBIX IBOHHUKOB
— Tewma 2.1. Ilporpammuslii mpogykT SW
— Tewma 2.2. PaGoTa B cpene SW
— Tewma 2.3. Cumynsauuu Mmexanusma B SW
— Tewma 3.1. Knaccudukanuu 3amad, pemaembprx MKD
— Tewma 3.2. IInockue 3amaun B MKD
— Tewma 3.3. OcecummeTrpuyHas 3agaya B MKO
— Tewma 3.4. Hecraunonapssle 3agauu B MKO
— Tewma 3.5. Henunelinsie 3agaun B MKO
— Tema4.1. [Taker ELCUT
— Tewma 4.2. IIlporpaMMHBbIe TPOAYKTHI, peanu3syromue MKD

MeTtoauyeckue ykazaHus AJs 00y4arolMXcsl 110 NPOXOKACHUIO JIA00PATOPHBIX padoT

B xone BbImonHEHUs 1a00paTOPHBIX PabOT OO0yYarOIIMICS TOJKEH YIIIyOUTh M 3aKPEMUTh
3HAHMS, IPAKTUYECKHE HABBIKU, OBJIAZIETh COBPEMEHHON METOJUKON M TEXHUKOW SKCIIEPUMEHTA B
COOTBETCTBUM C  KBaNU(UKALMOHHOW  XapaKTepUCTHKOM  oOywatomierocsi.  BrinonHenue
7a00paTOPHBIX PAOOT COCTOUT U3 HKCHEPUMEHTATBHO-TIPAKTHUYECKOW, PacUeTHO-aHATUTHYECKON
4acTel U KOHTPOJIBHBIX MEPOIPHUITHI.

BrimonHenue m1abopaTopHBIX pPabOT 0OydaroUIMMCs SIBIISETCS HEOTHEMJIEMOM YacThiO
U3y4YEeHUsS JAUCUUIUIMHBI, OIpeleisieMod Y4eOHbIM IIJJaHOM, M OTHOCUTCS K CpE/ICTBaM,
00eCcreynBaroIuM pelIeHue CIeIyIoIUX OCHOBHBIX 33/1a4 y 00y4aroerocs:

— TIpuoOpeTeHNe HaBBIKOB MCCIIEIOBAHUS MIPOLIECCOB, IBICHUM U 00BEKTOB, N3y4aeMbIX B
pamKax JaHHOW TUCIUIINHBI,

— 3aKpeIUICHHEe, Pa3BUTHE M JCTANU3alus TEOPETHUYECKHX 3HAHUM, IOJyYEHHBIX Ha
JEKIUSAX;

— ToJlyueHHe HOBOW MH(OpMAIUH 110 N3y4aeMOW JUCIUILINHE;

— mnpuoOpeTeHrne HaBBIKOB CAMOCTOSITEIHLHOM PabOThI C 1a0OpaTOPHBIM 000PY0OBAHHEM U
npudopaMu.

3aganue U TPeOOBaHUS K NPOBENCHHIO JJA00PATOPHBIX Pa00T NIPUBEICHBI B!
MonenupoBaHue METOAOM KOHEYHBIX JIEMEHTOB B mporpammHoM komiiekce ELCUT : [
OJNEeKTPOHHBIH pecypc] : METOAMYECKHE YKa3aHUsl K BBIIOJHEHHIO j1abopaTopHbIx padot / C.-
[Terep6. roc. yH-T aspokocm. mpubdopoctpoenus ; cocT. M. A. CanoBa. - DIeKTpOH. TEKCTOBBIE JaH.
- CII6. : Usn-Bo I'YAII 2015.-91 c.
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ABTOMaTH3aIus pacdyeTa u npoektupoBanus poootoB u PTC : [ DnexkrpoHHBIA pecypc] :
npaktukym / B. B. Bynatos, C. C. Tumodees ; C.-Ilerep6. roc. yH-T a3poKOCM. TPHUOOPOCTPOCHHS.
- DnekTpoH. TekctoBbie AaH. - CI10. : U3a-Bo I'VAIIL, 2019. - 97 c.

Crpykrypa u ¢popma oT4era 0 1a00paTOpHOIi padoTe
Otyet 0 nabopaTopHOil paboTe UMeeT GOopMy THIIEPTEKCTOBOTO IOKYMEHTa, COJIEPKAIIETO

3aJjaHue Ha JabOpaTOpHYyIO paboTy, KpaTKUE TEOPETUUECKHE CBEACHHS IO TeMe padOoThl, ONHMCAHUE
CXEM U alTOPUTMOB, MCIIOJIb30BAHHBIX MPH BBIMIOJHEHUH PAOOTHI, PE3yJbTaThl BHIUUCIUTEIbHBIX
9KCIIEPUMEHTOB B BU/JIE TpauKOB (IMarpaMM), a TAaK’Ke BBIBOJIbI [0 UTOTaM MPOEIaHHON PabOThI.

TpeOoBaHusi K 0(p)OpMIIEHHIO 0TYETA 0 JIA0OPATOPHOII padoTe
OTt4er AOKEH CoNepiKaTh TUTYJBHBIN JIMCT, @ €r0 COAEpKaHUEe JOHKHO OBITh 0(hOpMIIEHO

cornacuo 'OCT 7.32 — 2017.
HOpMaTI/IBHaSI AOKyMCHTal A, HGO6XO[[I/IMa$I JJIA O(l)OpMJIeHI/ISI, IMPUBCICHA HA 3JICKTPOHHOM
pecypce I'VAIL: https://guap.ru/standart/doc

MeToanuyeckue ykKazaHusi JJIsi 00y4YaKIIMXCH IO NMPOXOKIACHUI0 CAMOCTOSTEJIbHOM
padoThI

B xo/e BBIONHEHUS CaMOCTOSITEIBHONH PabOTHI, 00ydYaIONMIUICS BBINOTHSIET padOTy IO
3aJJaHUI0 U TIPU METOJUYECKOM DPYKOBOJCTBE IpEnojaBaTess, HO 0e3 ero HEernocpeiCTBEHHOIO
y4acTHsl.

Jna oOyvaromuxcsi 1mo 3ao4Hoil gopme o0O0ydeHHs, caMOCTOsiTeNbHasg paboTa MOXKET
BKIIIOYATh B ce0s KOHTPOJIBHYIO paboTy.

B mnpormecce BBIMOTHEHHS CaMOCTOSTENBHOM paboThl, y oOyuaromierocs Gopmupyercs
1esiecoo0pa3Hoe IIaHUPOBaHUE Pabodero BpeMeHH, KOTOPOEe MO3BOJISIET UM Pa3BUBATh YMEHUS U
HABBIKU B YCBOCHUH M CUCTeMAaTHU3allMK MpUoOpeTaeMbIX 3HaHUM, 00ecreunBaeT BRICOKUN YPOBEHb
YCIIEBAEMOCTH B MEPHUO]T OOYICHHUS, [TOMOTAET TOJTYYUTh HABBIKU MOBBIIICHUS TTPO(HECCHOHATLHOTO
YPOBHS.

Meroanueckumu Marepuaiamu, HaIpaBJISIOMUMHU CaMOCTOSITEJIbHYIO  paloTy
00y4aromuxcst sIBISIOTCS:

—  y4eOHO-METOJUYECKHI MaTepHal Mo JUCIHUILTHHE;

—  METOJIUYECKHE yKa3aHUs MO BHITIOJHEHHUIO KOHTPOJIBHBIX pa0OT (ISl 0OYJIArOIIUXCS 110
3a04HOM opMe 00yUueHus).

Mertoauyeckue ykasaHHsl AJsi O0Oy4arOIIMXCSl O IPOXO0XKACHUIO IPOMEKYTOYHOH
arrecTanuu

[IpomexyTounas aTTecTanus oOyJaromuxcst IpeycMaTpuBaeT OLICHUBAaHUE
IPOMEXYTOUHBIX U OKOHYATENBHBIX PE3yJbTaTOB OOyueHHs No auciumiinHe. OHa BKIIOYAET B
ceost:

— 93K3aMeH — ¢opMa OIEHKH 3HAHUH, MOTYYEHHBIX O0YYaIOUIMMCS B MPOLECCe U3yUEHUs
BCEHl IMCIUIIMHBI WIN €€ YaCTH, HAaBBIKOB CAMOCTOATENBHOM paboThl, CIIOCOOHOCTH MPUMEHSATh UX
JUISL  peleHUs] TMpaKTUYeCKHX 3a7ad. OK3aMeH, KaK TMpaBWio, TMPOBOJUTCS B TEpUOJ]
HK3aMEHALIMOHHONW CECCUU U 3aBEpUIAECTCA ATTECTAllMOHHOM OLEHKON «OTJIIMYHO», «XOpOILOY,
«YIOBJIETBOPUTEIIHHO», «HEYJOBJIETBOPUTEIHHOY.

Cucrema OLEHOK IIpUM NPOBEACHUM IPOMEXYTOUYHON aTTECTALlMU OCYILECTBISETCS B
COOTBETCTBUU ¢ TpeOoBaHusiMu [lomoxkennit «O TeKyIieM KOHTPOJIE YCIEBaeMOCTH W
NPOMEXYTOUHOUW arrectanuu cryaeHToB ['YAII, oOyuaromuxcs MO NporpaMMaM BBICIIETO
obpazoBanusi» U «O MOIYJbHO-PEUTHHTOBON CHCTEME OIIEHKH KadecTBa Y4YeOHOU pPabOThI
ctynentoB B 'Y Ally.


https://guap.ru/standart/doc

JIucT BHECEHUsI UBMEHEHUH B pa0ouyt0 MpOrpaMMy JAUCLMILIAHBI
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