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IHosicuuTeaLHAA 3aNIHCKA

Pabouas mporpamMma AWMCIUIUTUHBI COCTaBJIeHa B COOTBETCTBHM ¢ TpeboBanusmMu OI'OC
BO no wnanpasnenuto noarotoBku 03.03.02 ®usuka, HanpaBieHHOCTh DyHIaMeHTaIbHAs
dusuka.

Hucuunnuna «KoMmbproTepHas mnojjepkKa WHKEHEpHOW (UM3MKH» OTHOCUTCS K YacTH,
dbopMupyeMOil ydacTHUKaMu OOpa30BaTeNbHBIX OTHONICHWN (IUCIUIUIMHBI 10 BLIOOpY
b1.B./IB) 6:10ka nucuumive y4eOHOTro IjIaHa.

JJis1 OCBOCHMSI TUCIUTUTMHBI HEOOXOIUMBI 3HAHUSI, YMEHUS U BIaJACHUS, cHhOpMUpOBaHHBIC
B XO0JIe U3yUYEHUS CICAYIOUINX TUCHUIUIMH U MPOX0XKICHUS MPAKTUK: OCHOBBI MAaTEMATHUECKOTO
aHaju3a, aHaJUTHYEeCKas TeOMETpUs U JIMHEeHHas anreOpa, YHCICHHbIE METOAbl U
MaTeMaTHYecKoe MojenupoBanue, auddepeHIranbHble YpaBHEHUS, MPOrpPaMMUPOBAHHE,
BBIUUCIUTENbHAs (pu3nka (mpakTukym Ha DBM), 03HaKOMUTENbHbIE TPAKTUKU 1 1 2.

TpynoemMKoCTs AUCIUIUTHHBL: 4 3.¢./ 144 4.;

Konrakrtnas pabora — 70,25 u.:

3aHATHUSA JIEKUUOHHOTO THNa — 34 4.

3aHATHSA CEMUHAPCKOro tumna — 34 u.

KOHTPOJIb CAMOCTOSITEIbHON paboThI — 2 4.

MHast KOHTaKTHas padora — 0,25 4.

CamocrositenbHas padbora — 73,75 .

KOHTpoJb — 0 4.

KittoueBble cnoBa: cucrema aBTOMaTU3MPOBAHHOTO POCSKTUPOBAHHSI, MAaTEMATHYECKas
Mojenb, 2D u 3D monenupoBanue, 6a3a nanubix, CAIIP, yepTexk, neTanu y3Ji0B U MEXaHU3MOB.

1. Heau v 3a1a4u AUCHUNIIMHBI (MOIYJIS)

Henb nucuuIuMHbl COCTOUT B (POPMUPOBAHUHU CIEAYIOUINX 00IeNpodeCCHOHATBHBIX U
npoecCHOHATBHBIX KOMIETEHIIHIA:
— CIIOCOOHOCTH MPUMEHSATH 0a30BbIe 3HAHUS B 001acTH (PU3UKO-MAaTEMATHUECKUX U (MIJIH)
€CTECTBEHHBIX HayK B cdepe cBoel npodeccuonanbHoil aesrenbHoct (OIIK-1),
— CIIOCOOHOCTH MCIIOIH30BATh CIICHATH3UPOBAHHBIC 3HAHUS B 00J1acTH (PU3UKH ISl OCBOCHHUS
npoduibHbIX (puzndeckux qucuuruia (I1IK-1),
— CI0cOOHOCTh MPUMEHATDH Ha MPAKTUKE NMPO(PECCUOHANbHbBIE 3HAHUS U YMEHUS, 0Ty YeHHbIE
pY OCBOEHUHU NPOPUIbHBIX (prznyeckux aucuuriud (I1K-4).
3amaun OTUCIUILINHEI:
— 03HAKOMJICHHE ¢ OCHOBAaMU CHCTEMHOT'0 U aBTOMaTU3UPOBAHHOTO MOJICIIUPOBAHUS U
NPOEKTUPOBAHMS TEXHUIECKUX 00BEKTOB; KJIacCU(HKALIMEeH, TEXHUUECKIMH XapaKTePUCTHKAMH
¥ BO3MOXKHOCTSIMU Pa3IMYHBIX CHCTEM KOMITBIOTEPHOTO IIPOSKTHPOBAHMS M CHCTEM YITPABICHUS
0azaMH JaHHBIX; METOJUKAMH ITPOCKTHPOBAHUS SIIEMEHTOB TEXHUYECKUX CHUCTEM;
— ¢opMUpPOBaHNE YMEHHUI U HABBIKOB MMPUMEHEHHSI CHCTEM KOMITBIOTEPHOTO TIPOSKTHPOBAHHUS
P BBITIOJIHEHUH HAaYYHO-UCCIIE0BATENbCKUX H HAyYHO-TIPON3BOICTBEHHBIX paloT.

Tabmuua 1. [TepeueHs maHUpyeMBbIX pe3yIbTaTOB OOYUYEHUS 110 AUCHHUILTHHE (MOIYIIIO),
COOTHECEHHBIX C MHIUKATOPAMHU JOCTHKEHHsI KOMIETEHIU

Komme-
TeHIUsI NupnkaTopsl focTHREHUS
(ko m KOMIIeTeH N i Pe3yabTarbl 00y4yeHus
HauMme- (Ko ¥ HAaMMEHOBaHNE)
HOBaHUE)
OIlIK ] OIIK-1.2. Ucnons3yet 6a30BbIe 3Haem: TEXHUYECKUE XapaKTEPUCTUKU U
3HAHUSI €CTECTBCHHOHAYYHBIX BO3MOXKHOCTH Pa3IMYHBIX CUCTEM KOMIIBIOTEPHOTO
JVCLUILTUH B IPOoQecCHOHATBHON MIPOEKTUPOBAHUS M CUCTEM yIpaBiIeHHs OazaMu




ACATCIIBHOCTH, IPUMCHACT METOAbI
MAaTEMATHYCCKOI'oO aHajiu3a U
MOACIIUPOBAHUA, TCOPETUUCCKOI'O U
OKCIICPUMCEHTAJIIBHOT'O UCCIICIOBAHU .

JTAHHBIX; METOJIUKU TPOCKTHUPOBAHHMSI SJIEMECHTOB
TEXHUYECKUX CHCTEM.

Ymeem: NpUMEHSATH CUCTEMbI KOMITBIOTEPHOTO
IIPOCKTUPOBAHMSA IIPH BBITTOJIHCHUUN HAYYHO-
HCCIIETOBATEIbCKUX U HAYYHO-TIPOU3BOICTBEHHBIX
paboT; TPUMEHSATEL TPEOOBAHUS SAMHON CUCTEMBI
KOHCTPYKTOPCKOM IOKYMEHTAIMU, CUCTEMBI
MPOEKTHOM AOKYMEHTalluH, MpaBuia 0QhOpMIICHHS
OTUYETHOH JIOKyMEHTAIIUH U €€ COCTaB, OCHOBEI
3aKOHOJATENLCTBA JJISl PACUETHO-TIPOCKTHOM 1
MPOEKTHO-KOHCTPYKTOPCKOM JCSITeIbHOCTH;
WCTIOJIH30BaTh MPHUKIIATHOE IPOTPAMMHOE
obecrieueHue Uil aBTOMATU3AIMHA WHXKEHEPHBIX
pacyeToB U MIPOEKTUPOBAHUS.

Braoeem. HaBbIKaM¥ KOMITBIOTEPHOTO
MPOCKTUPOBAHHS TEXHHYECKHX OOBEKTOB U
CHUCTEM, UX TECOPETUYCCKOTO
OKCHCPUMCHTAJILHOT'O UCCIICJOBAHU .

OIIK-1.4. Ucnons3yer
MaTeMaTHYEeCKUH anmapart JUis
OIMCAHMs, aHAJIM3a TEOPETUIECKOTO
U DKCIIEPUMEHTAIBHOTO
HCCIIEIOBAHUS U MOJEITUPOBAHUS
(U3NYECKUX CHCTEM, SIBJICHUN U
MPOIIECCOB, UCIIOIB30BAHUS B
00y4eHnH 1 npodeccHoHaIbHOMI
JeSITEeIbHOCTH.

3Haem: MaTeMaTHUYECKUI anmapar AJis
TEOPETHUECKOTO OITHUCAHMS M aHaJIN3a Y3JI0B U
JIeTajieil MaliyH.

Ymeem: nmpuMeHATH OCHOBHBIC MaTEMaTUICCKHE
METOJBI TIPH OITHUCAHNH Y3JIOB U JIeTaJei MallliH.
Bradeem: MmareMaTndecKuM ammapaToM IS
ONHCaHMs, aHATTN3a TEOPETUIECKOTO U
SKCIIEPUMEHTAIBHOIO UCCIAEAOBAHUS Y3II0B U
JeTajieil ManTyH.

IIK 1 [IK-1.1. Pa3pabaTeiBaeT KOHIIETINH, | 3Haem: OCHOBHBIC KOHIICTIIIUH, TEOPHH,
TEOPUH, U3MEPUTEIILHBIC TPUOOPHI, MPOrpaMMHOE 00ECIICUECHUE UCTIONB3YEMBbIC JIJIS
MporpaMMHOe OOecTieueHNe u MaTeMaTHYeCKOTO MOJICITMPOBAHUS y3JIOB U
METOABI B 00J1aCTH (DU3HUKH JIJIS JeTaje MaIlIvH.
OCBOEHUS MPOPUILHBIX (PU3HUECKUX | Ymeem: TOIB30BATHCS COOTBETCTBYIOIIMM
JUCIUILINH. MPOrpaMMHBIM 00ECTICUEHUEM IS
MaTeMaTUYeCKOTO MOJISITMPOBAHUS y3JIOB U
JIeTajieil MaIiyH.
Braoeem: HaBbIKOM pa3pabOTKH KOMIBIOTEPHBIX
MPOTrpamMM B Pa3iIMYHBIX CpeAax Mpu
OCYIIECTBICHUHN MAaTEMAaTHIECKOTO
MOJICTMPOBAHMSI Y3JIOB U JICTAJICH MAIlIHH.
[IK-1.2. [Ipumenser 3unaem: GpyHnamMeHTaIbHBIE 3aKOHBI (PH3HKH,
CHeraIn3upOBaHHbIC 3HAHUS B KOTOPBIE MOT'YT TIOMOYb B OCBOSHHH MPO(UITHHBIX
007acT! PU3NUKH 71T OCBOCHUS (M3UYECKUX TUCITUTLIHH.
MPOMUIBHBIX (PU3HUECKUX Ymeem: npuMeHATh crienuaIn3upPOBAHHBIC 3HAHUS
JUACIUIIINH. B 001acTu (PU3WKH IJ11 OCBOSHUSI TPOPHUITBHBIX
(M3UYECKUX TUCITUTLIHH.
1IK 4 IIK-4.1. Ilpumensier Ha MpaKTUKE 3naem: coBpeMeHHBIE IPHEMbI 00pa0OTKU

npohecCHOHANBHEIC 3HAHUS U
YMEHUsI, TOTy4YeHHBIE IIPH OCBOCHHUHU
PO IITBHBIX PUINIECKUX
JTUCIUTUIMH.

MH(QOPMAINH U MIPEICTABICHUS
9KCIIEPUMEHTAJIbHBIX JaHHBIX B 00JaCTH
KOMITBIOTEPHOTO MOJICTHPOBAHUSI.

YMmeem: ucnionb30BaTh COBpEeMEHHBIC
porpaMMHbIe cpeacTBa 00paboTku nHpopMauu
U TIPEJICTABJICHNUS JaHHBIX.

Braoeem: HaBbIKOM pabOTHI ¢ COBPEMEHHBIMHU
KOMITBIOTEPHBIMHU CPEJICTBAMU MaTEMAaTUIECKOTO
MOJETUPOBaHUs, 00paOOTKH U NPEACTaBICHUS
JIAHHBIX.




2. O0beM AuCHMIIMHBI (MOYJIs1) 10 BHIAaM y4eOHOH padoThI

Tabnuma 2. O6beM TUCHUTUTHHBI (MOAYJI) 001Ias TpyA0eMKOCTh: _4 3.e./_144 u.
®dopma 00yueHHus ovHas

. Bcero Pacnpenenenue o cemectpaM B yacax
Buapr yae6HOM pabOThI
9acoB VvV

O01mas TpyI0eMKOCTh JIUCHHUILIAHBI 144 144
KonTakTHast paboTa:

3aHSTHS JICKLIMOHHOI'O TUIA 34 34

3aHITHUS] CEMUHAPCKOTO THIIA 34 34

KOHTPOJIb CAMOCTOSITEIbHON padOTHI 2 2

WHas KOHTaKTHas paboTa 0,25 0,25

KOHTpOJIMpyeMas muchMeHHast paboTa

KOHTPOITb
Camocrostenpras padora (CP) 73,75 73,75
By npoMekyTOUHOTO KOHTPOJIS 3a4er

3. Conep:kanue TUCHUNIHHBI (MOIYJIsST)

Tabnuua 3. Pacnipenienenue yacoB o TeMaM U BHJIaM Y4eOHOH paboThI
®dopma 00yueHHs ouHas

Cemectp _V_
Howmep HaumenoBanue pazaenos O6beM B Hacax
paszaena Y TEeM JUCUUILTAHBI (MOTYJIs) Beero | J | Cem. | KCP CP HKP
1 Mertoapl mpoeupOBaHusl, X CBOMCTBA. 14,75 16 16 1 18 0,25

KoMmnekcHbll uepTex.
[IpoenmpoBaHue TOUYKH Ha JIBE U TPU
IJIOCKOCTHU MIPOCKITNi. 3aanue u
n3o0paxenue Ha yeprexe. [Ipsambre
00I1Iero ¥ 4YacTHOTO MOJIOKEHUS.
Mertoabl mpeoOpa3oBaHus YepTExKa.
Crioco0 3aMeHBI TUIOCKOCTEH POSKLUA.
Pemenne MeTpuueckux 3a1ad.
IToBepxHocTu. Omnpenenenne, 3a1aHue H
n300paXeHHE Ha YepTexKe.
Knaccugukanus. [Tonstue 06
OTIpE/IETIUTENIE U OYEPKE TIOBEPXHOCTH.
ToYKM ¥ TMHAK HAa IOBEPXHOCTH.
MHororpaHHble TOBEPXHOCTH,
MOBEPXHOCTH BpalleHusi. BuHTOBBIE
MIOBEPXHOCTH. B3anMHoOe niepeceuenue
MIOBEPXHOCTEM.

[IpoexuuonHoe uepuenue. Bunpl,
paspessl, ceueHnss. OCOOCHHOCTH U
YIPOUICHUS, IPUHSTHIE TPH
BBIIIOJTHEHUH YEPTEkKEH.

2 O6mme ceengenus o «Cucremax 16,25 | 18 18 1 55,75 | 0,25
ABTOMAaTHU3UPOBAHHOTO
MPOCKTUPOBAHUS TEXHOJIOTUICCKHIX
nporeccoB (CAIIP TIT)». Metoast
MIPOCKTUPOBAHUS TEXHOJIOTHUECKUX
npoueccoB. [IpoekTupoBanue Ha
OCHOBE MPOIIECCOB-aHAJIOTOB




(YHU(UIUPOBAHHBIX U CIUHHYHBIX).
Texuuueckue cpeacrsa CAIIP.
Texuuueckoe odOecreuenune CAIIP,
(DYHKIIMM TEXHUYECKHX CPEJICTB.
[IporpaMMHO-TEeXHUYECKHE KOMILIEKCHI
CAIIP, cocTaB KOMIIJIEKCOB,
TpeOOBaHMS K TEXHUYECKHUM CPEICTBAM
CAIIP. LlentpanbHble yCTpOWCTBA U
nepudepuitHas anmnaparypa.
VYcrpoiicTBa BBOJa-BbIBOJIA,
orepaTHBHAS CBS3b YEIOBEKA U
MalivHbl. BHenHre 3amoMuHaonme
yCTpoicTBa. Y CTpoiicTBa MAIIMHHOM
rpaduku. Mepapxudeckas CTpyKTypa
KOMIUIEKCA TEXHUYECKHUX CPEJICTB
CAIIP. IIporpamMmMHOe 0OeCTICUCHHE
CAIIP. Ilonarue mporpamMm u
nporpammuoro obecrneueHust CAIIP,
o011ee 1 crienuaibHOE MPOTPAMMHOE
obecrieuenune. OOIEee mMporpaMMHOE
obecrieueHue —porpaMMHbIE H
00BEKTHBIE MOIYIH, IPOTpaMMa
yOpaBIeHHUs JaHHBIMH. TPaHCISIHS,
penakTupoBaHue cBs3eil. CrienuanbHOe
nporpaMmMHoe oOecredeHue —
MPOEKTUPYIONIHE M OOCITYKHBAIOIINES
MOJICUCTEMBI: TUAIOr0Bas U MaKeTHAs
00paboTKa, cucTeMa ynpaBieHHs
0azamu nanueix (CYB/L), Mmonutop,
MAaKET UHTEPAKTUBHON MAIlTMHHOU
rpaduKH.

Hroro 144 34 34 2 73,75 | 0,25

4. CamocTosiTe/IbHAsi padoTa 00y4aroUIUXCst

Lenu camocTosITeNbHON PabOTHl — OCBOUTH T€ Pa3/ieibl JUCHUIUIMHBI, KOTOPBIE HE ObUIH
3aTPOHYTHl B Mpoliecce ayIUTOPHBIX 3aHATHH, HO NPEeIyCMOTpEHbI pabodeil mporpaMmoii, a
TaKXe PacIIMpUTh TPAHUIBI OJyYaeMbIX 3HAHUM, YMEHUI M HaBBIKOB (BJIaJIeHU) B MpolLiecce
JTOTIOJTHUTEIBHOTO HM3YyYEHHsI OTACNIbHBIX TEM, PEIICHWH NPAKTUYECKHUX 3a7ad, MCCIIEIOBAHMS
OTJENbHBIX BOINPOCOB JUCIHMIUIMHBI C TOMOIIbIO Y4eOHO-METOAMYECKOW JIMTEpaTyphl;
MIOATOTOBUTHCS K 3aHATUSAM JIEKIIMOHHOTO M CEMHUHAPCKOIO THUIIA.

Kaxnoe 3amanue npeanonaraeT HanMcaHue oOydaroUIMMCs MPOrpaMMbl B OJTHOH U3 Cpen
nporpammupoBanus Maple, P5, Maxima u 3ammuta ee. Ilpu HeoOXoaumMocTH MpOBECTU
UCCJIEIOBAaHUE TIOJYYEHHOW MOJENN IyTEM W3MEHEHHs MapaMeTpOB 3a/ayd. 3a BBIIIOJIHEHUE
3aJaHusl O0y4YaroOIIMICs TMOJIy4aeT OMpEeIeHHOEe KOJIN4YecTBO OamoB. ONHOTHUIIHBIE 3aJaHUs
cOOpaHBbI B pa3iebl.

Jns monmydenwus 3a4eTa B ceMecTpe HeoOxoauMo Habpath 70 GasuioB, BBITIOJIHUB XOTS OBl
10 OJJTHOMY 3aJIaHUI0 U3 KaXKI0ro pasnena. TeKCT 3ajaHuil IPUBEAEH HUXKE.

Ta6mmma 4. ConeprkaHue caMOCTOSITEIIbHOW PaOOTHI CTYJICHTOB

Ne Buna camocTosiTensHOM paboThI Pa3nensl i TeMbl dopma OTUETHOCTH

/I paboueii mporpamMmbl

1 Hnousuoyanvnoe KommproTeproe Ompoc, goknanm,
odomauinee 3a0anue MOJICJIUPOBAHUE U KOHCTPYKTOPCKHIA




KOHCTPYUPOBaHUE npoext B 2D u 3D
B MHXCHEPHOM

IPOEKTHPOBAHUHU
2 Camonoozomosgka IIpoexkTrpoBanue Omnpoc, noxnam,
TEXHOJOTMYECKHUX MTPOLIECCOB KOHCTPYKTOPCKHIA

poekT B 2D u 3D

CamocrosiTenbHasi paboTa  B3aUMOCBSI3aHA C  AyJUTOPHOM U KOHTPOJUPYETCS
npenojaBaTeneM. Ha jnekuusax npeanaratorcs A CaMOCTOSATENIbHOTO UCCIIEJOBAHUS HEKOTOPBIE
3amaun. Ha mpakTH4ecKux 3aHsITHSAX JAIOTCS 3aJaHHsl JUIT CAMOCTOSTEIIEHOTO UCCIICIOBAHUS.

Kaxnomy oOy4aromemycss BbIJAIOTCS HWHAMBUIYalbHbIE CEMECTPOBBIE 33JaHUS U3
npeyiaraéMou JUTepaTyphl, Ui BHIIOJHEHUS KOTOPBIX TpeOyeTcsl caMOoCcToATeIbHas padoTa.

5. Y4eOHo-MeTOqMYEeCKOE 0O0ecnedeHHe TUCHUILINHBI (MOLYJIs1)

Tabnuua 5.1. OcHoBHas AUTEpaTYypa

HanmenoBanwme, 6ubmmnorpaduaeckoe onricanmue

1 | MBannusckas, H.I'. rmkeHepHOE TOKYMEHTHPOBAHHE: AIEKTPOHHAS MOJIENb U YEPTEK IETANH |
/ H.I'. UBaammBckas, b.A. Kaceimbaes, H.W. Kanpanumnkas. — 3-e u3., nmepepad. u J011. —
HoBocubupck : HoBocubupckuii rocy 1apcTBEHHBIH TEXHUUECKHI yHUBEpcUTeT, 2018. — 212 c.
IBC Pexum noctyna: https://biblioclub.ru/index.php?page=book&id=574750

2 | Konecanmaenko, H.M. MmxeHepHas u koMIbIoTepHas rpaduka : yaeoHoe nocooue / H.M.
Konecunuenko, H.H. Yepusaesa. — M.: MUudpa-Unmxenepus, 2018. — 237 c. IBC Pexum
nocryna: https://biblioclub.ru/index.php?page=book&id=493787

3 | HauepraTtenpHas reoMeTpus 1 MHXKEHEpHas Tpaduka: 1adbopaTOpHBIH MpakTUKyM : [16+] / cocT.
10.A. Bnansikuna, C.C. Bpyonesckas. — CtaBpomnions : CeBepo-KaBkazckuii @enepaabHbIit
yauBepcutet (CKDVY), 2017. — 184 ¢. 9BC Pexxnm gocryma:
https://biblioclub.ru/index.php?page=book&id=563224

Tabmuma 5.2. JlonoJHUTENbHAS JTUTEpaTypa

Ne
i HammenoBanue, Oubnmorpaduyeckoe onvcaHue
1 Annoxuna, H.I1. UaxeHepHas rpaduka: MeToandeckue ykazanus u 3ananus / H.I1. Annoxuna,

T.B. Buxposa. Kadenpa npuknagnoil MexaHuku, GU3UKH U HHXEHEPHOU rpaduku. — CaHKT-
[etepOypr : CIIGI'AY, 2018. — Y. 2. — 44 c. IBC Pexum nocryna:
https://biblioclub.ru/index.php?page=book&id=495060

2 Ab6onocumoB, O.A. UmxenepHas rpaduka:; yueOHoe nocodue / O.A. A6onocumos, C..
Jlazapes, B.1. KouetoB. — Tam60B : TamO0BCKHIi roCy1apCTBEHHBIH TEXHUYECKHUN
yausepcutet (TT'TY), 2017. — 83 ¢. IBC Pexum nocryma:
https://biblioclub.ru/index.php?page=book&id=498905

3 Jlazapes, C.U. Hekoropsie pa3iesibl HAUepTaTSIIbHON FEOMETPUHN: YUCOHOE IICKTPOHHOE
mznanue / C.U. Jlazapes, O.A. AboHocumoB, M. A. Ky3nenoB. — Tam0oB : TamOoBckuit
rocynapctBeHHbi Texanueckuit yausepeutet (TI'TY), 2018. — 80 c. IBC Pexxnm goctyma:
https://biblioclub.ru/index.php?page=book&id=570382

Tabmmma 5.3. Pecypchl nHpOpMaMOHHO-TEIEKOMMYHHUKAITMOHHON cetn « THTepHEeT»

No
i Hazsanwue (ampec) pecypca
1 0O0630p MOMYJIIPHBIX CHCTEM aBTOMATH3UPOBAHHOTO MTpoekTupoBanus (CAD)

https://www.pointcad.ru/novosti/obzor-sistem-avtomatizirovannogo-proektirovaniya

2 I1O CAIIP IJId OHJIAVH-TIPOEKTUPOBAHMS https://www.autodesk.ru/solutions/cloud-
based-online-cad-software

3 OH-naite kypc CHCTEMBI aBTOMAaTH3UPOBAHHOTO MTPOCSKTHUPOBAHUS
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https://www.pointcad.ru/novosti/obzor-sistem-avtomatizirovannogo-proektirovaniya
https://www.autodesk.ru/solutions/cloud-based-online-cad-software
https://www.autodesk.ru/solutions/cloud-based-online-cad-software

https://openedu.ru/course/ITMOUniversity/ FUSENG/
4 Oo6yuaromue Matepuanbl mo Kommac 3 /] https://kompas.ru/publications/video/

Tabnuma 5.4. Ilepuoanueckue u3gaHus

HaumenoBanue

1. http://biblioclub.ru/index.php?page=book&id=132506 IBC YHuBepcuteTckie OMOIUOTEKN
onsaiid. XKypHan «OKoIO0rHs U KU3HBY.

2 https://ekovolga.com/contact-us CereBoe m3nanue « IKOJIOTUI PErnoHOBY

3. nauka.relis.ru e>xeMecsYHbIN Hay4YHO-MTOMYISIpHBIN )kypHal «Hayka u ZKu3Hb».

4. virlib.eunnet.net/mif (MaTtemaTuka, Mudopmarnka, ®Pusnka) Kypraa «MUD»

5 www.ufn.ru Xypran «Ycnexu Gu3n4eckux HayK».

Hepeqeﬂb COBPEMEHHBIX npOQ)eccnonaanle 0a3 JaHHBIX U HH(l)OpMaIII/[OHHbIX
CIIPpaBOYHBIX CUCTEM

Bbase1 ganneix UTHUOH PAH http://inion.ru/resources/bazy-dannykh-inion-ran/
IBC «YHuBepcurerckasi 6mbanorexa oHaaiin» www.biblioclub.ru
Pecypc comepxut yueOHUKH, yueOHBIE TOCOOHSI, MOHOTpA(UH, IEPHUOJUIESCKIE U3IaHUs,
CIPAaBOYHMKH, CJIOBapH, SHUMKIoneauu. B HacTosmee Bpems Bkimouaer Oosee 130 Thic.
HaMMEHOBaHMU. PexxuM ocTyna: st 3aperucTpUpOBaHHBIX MOJIb30BATENEH.
IBC AI'Y na mmardpopme ammapatHo-nporpamMmmMHoro kommiekca OO0 KV
http://adygnet.bibliotech.ru
Pecypc conmepxut 31eKTpOoHHBIE aHAJIoTH TPyIoB mpenonaBareneii AI'Y. OGecneunBaer
JOCTyN K HEOOXOMUMBIM AJii 00pa30BaTeNbHOTO Mpollecca M3naHusM. Pexxum moctyma: ams
3apEeTUCTPUPOBAHHBIX TIOJIH30BATEIICH.
000 «Hayunas yiekrponnasi oudauorexa» (H3b) www.elibrary.ru
Poccuiickuii ”HPOpMAMOHHO-aHATTUTUUECKUN NTOpTal B 00JaCTH HAayKU, TEXHOJIOTUU U
o0pa3oBaHus, B TOM YKCIie 3JeKTpoHHbIe Bepcun 6omnee 3900 poccHiCKUX HayYHO-TEXHUUECKHUX
KYpPHAJIOB, U3 KOTOPbIX Oosee 2800 xKypHaJIOB B OTKPBITOM JIOCTYIIE.
MexayHapoaHbie 0a3bl JAHHBIX HAYYHbBIX U3aHUI
Web of Science https://apps.webofknowledge.com HaykomeTrpuueckas pedepaTuBHas 6aza
JTAHHBIX KypHaJIoB U KoHpepeHuuii. Pexxum nocryna: IP anpeca yHuBepcuteTa
Scopus https://www.scopus.com/search/ — 310 Haykomerpuueckas pedepaTuBHas 0a3za
JIAaHHBIX, BXosIIas B 6a3y maHHbIX SciVerse kommnanuu Elsevier. SciVerse o0benuHseT B cede
MaTepuaabl M3 KOJUIEKIIMM pELEH3UpPOBaHHOM JuTepaTypel SciVerse Scopus, coOpanus
MOJTHOTEKCTOBBIX cTareil SciVerse ScienceDirect. Pesxxum nocryna: IP agpeca yHuBepcurera.
zbMATH https://zbmath.org/ PedepatuBHas 06a3a MaHHBIX IO YUCTOM M TPHUKIATHON
MaTeMaTHKe.

HNuTepHeT-pecypebl oTKpbITOrO Aocryna (Open Access)
(MuadopMaimoHHO-TONCKOBBIE (CITPABOYHBIE) CHCTEMBI)
Nudopmanuonnas cucrema «ExmHoe OoKHO JocTynma K o0pa3oBaTejibHBIM pecypcam»
http://window.edu.ru/ Pecypc oOecrieunBaeT CBOOOJHBIN JOCTYIl K HWHTETPAJIHHOMY KaTaJlOTy
00pa3oBaTeNbHBIX HMHTEPHET-PECYPCOB, K DIEKTPOHHOM OMOIMOTEKEe y4eOHO-METOIUYECKUX
MaTepuaioB JUIs OO0IIero M NpoQecCHOHAIbHOTO OOpa3oBaHMs M K pecypcamM CHCTEMbI
denepanbHbIX  00pa3oBaTeNbHBIX MOPTANOB, OOBEAMHSET B €IWHOE WHGOPMAIMOHHOE
IPOCTPAHCTBO 3JIEKTPOHHBIE PECypChl CBOOOIHOTO OCTYMa Uil BCEX YPOBHEH 00pa3oBaHUS B
Poccun.
YHuBepcurerckasi HHpopMannoHHas cucrema Poccus uisrussia.msu.ru
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6. O6pa3oBare/ibHbIE TEXHOJIOTHHU

Tabmuna 6. O6pa3oBaTelIbHbIE TEXHOJIOTHH

Texuuueckue cpencrsa CAIIP.
Texuuueckoe odOecneuenune CAIIP,
(yHKIIME TEXHUYECKHX CPENICTB.
IIporpaMMHO-TEXHUYECKUE
koMmiuiekcel CAIIP, cocras
KOMIUIEKCOB, TpEOOBaHUS K
TexHu4deckum cpenctsam CAIIP.
IlenTpanbHbIe yCTpOUCTBA U
niepudepuiiHas anmaparypa.
VYcrpoiicTBa BBOJa-BbIBO/IA,
orepaTHBHAsA CBA3b YEJIOBEKA U
MaluHbl. BHelHKe 3anoMuHaromuye
ycTpoiicTBa. Y cTpoiicTBa MalllMHHOM
rpaduku. Mepapxudeckas CTpykTypa
KOMIUIEKCAa TEXHUYECKUX CPEJCTB
CAIIP. IIporpammMHoe obecriedueHue
CAIIP. IloHnaTue porpamMm u
nporpammHoro odecneuenust CAIIP,
o0I11ee 1 CriennaIbHOE MPOTPAMMHOE

Ne Buapl yueoHBIX
HaumenoBaHnue pasjeiia . Oo0pa3oBaTeJIbHBIEC TEXHOJIOTHH

n/n 3aHATHI

1 2 3 4

1. Mertoabl npoeUMpPOBAHUS, UX Jlexun JIeknuu ¢ NCnoab30BaHUEM
cBoiicTBa. KoMmeKkcHBIN yepTex. BUI€OMAaTepHaoB (TIPE3CHTALHH,
[IpoerupoBanme TOYKH Ha JIBE U TPH KOMIBIOTEPHBIX IEMOHCTPAIIAN).
IJTIOCKOCTH MPOEKIWH. 3aganue u HNudopmarmonto —
n3zo0paxxeHue Ha yeprexe. [Ipsmole KOMMYHHKALIMOHHAs TEXHOJIOTHA.
00ILIEero ¥ 4YaCTHOTO ITOJIOKEHUS. CemuHapbl
MeTtoas! mpeoOpa3zoBaHUs YepTEXa. Pa3BepHyTas 6ecena c o0cyxaeHIEM
Crioco0 3aMeHBI TUI0OCKOCTEH BOIIPOCOB.

NpoeKuil. Perienne MeTpuuecKux CamocTosTenbHas

3amad. [losepxuoctu. Onpenenenue, |pabota KoncynsrupoBanue u mpoBepka
3aJlaHle U U300pakeHUe Ha YepTexKe. JIOMAaITHUX 3aJaHuN
Knaccuduxanus. [Tonstue 06

OTIpe/IeTINTENIE U OUEPKE

MoBEpXHOCTH. TOYKM U TMHUHU Ha

MOBEPXHOCTH. MHOTOrpaHHbIE

[IOBEPXHOCTH, IIOBEPXHOCTH

BpaieHus. BHHTOBBIE TOBEPXHOCTH.

B3anmMHoe nepeceueHue

TOBEPXHOCTEH.

IIpoekmonHoe uepuenue. Buabi,

paspessl, ceueHusi. OcOOEHHOCTH U

YIPOLICHUS, IPUHSATHIE IPH

BBIIIOJTHEHUH YePTEKeEH.

2 O6mmue cBenenus o «Cucremax Jlexrum. Jlexmun ¢ UCTIOIB30BAHUEM
ABTOMAaTU3MPOBAHHOTO BHJIEOMAaTEepUANOB (TIpe3eHTalNH,
MIPOEKTHPOBAHMS TEXHOJIOTUYECKUX KOMIIBIOTEPHBIX IEMOHCTpALUM).
mpotteccoB (CAIIP TII)». Metoast Hndopmarmonso —
MIPOEKTUPOBAHMS TeXHONOTHYeckux |CeMHuHaphI KOMMYHUKAalIMOHHAsI TEXHOJIOTHUSI.
npoueccoB. [IpoexkTupoBanue Ha
OCHOBE IPOLIECCOB-aHAJIOTOB CamoctostensHas |Pa3BepHyTas Oecena ¢ oOCyxaeHHEM
(yHnUIMPOBaHHBIX ¥ E€IUHUYHBIX). |paboTa BOIIPOCOB.

KoncynsTHpOBaHue U mpoBepka
JOMAIIHUX 3a1aHUH
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obecnieuenue. OOmiee mporpaMMHOE
obecrieueHre —IpOrpaMMHBIE U
00BEKTHBIE MOJYJIH, IPOrpaMma
yIpaBlieHHs JaHHBIMU. TpaHcsmus,
pEeIaKTHpOBAaHUE CBA3CH.
CrenmanbHOE MPOTPAMMHOE
obecrnieueHre —IPOEKTUPYIOIINE H
00CITyKHBAOIINE TIOJICHCTEMBI:
JMaJIoroBasl U makeTHast 00paboTKa,
cucTeMa ynpasieHHus 0a3aMu JaHHBIX
(CYBJ), moHuTOD, AKET
WHTEPAaKTUBHOM MaIlIMHHOM rpaduku.

7. MeToauvecKkne peKOMEHIANNH 0 JUCHUILINHE (MOTYJIIO0)
MeToan4yeckne peKOMeHIAMH MPENoAABaTe/ 10

N3yuuB conepxaHue y4yeOHOM TUCLMIUIMHBL, 1€J1eco00pa3HO pa3paboTaTh MaTpUILy
HaubOosee MPEANOYTUTENbHBIX METOJOB O0OydYeHHs U (GOpM CaMOCTOSATENbHONM paboTh
CTY/ICHTOB, aJICKBaTHBIX BUJIaM JIEKIIUOHHBIX U CEMUHAPCKUX 3aHATHH.

Heobxomumo mpemycMoTpeTh pa3BuTHe (OPM CaMOCTOSITEIBHOM pPabOThI, BBIBOJIS
CTYJACHTOB K 3aBEpIICHHIO H3y4eHHUS y4eOHOM IUCHMIUIMHBI Ha e€ BbICIIMN ypoBeHb. Ilo
y4eOHOMY IUIaHy MPEAYCMOTPEHO MPOBEICHUE PA3HOIO TUIIA 3aHATHII.

[Tpy mOAroTOBKE JIEKLIMOHHOTO MaTepuala npenoaBaresib 00s3aH PyKOBOJICTBOBATHCS
paboueii mporpaMMO¥ Ui JaHHOTO HAIpaBJIeHUsS MOATOTOBKU. [Ipu ureHnn nexumii
MpernoaaBaTesib UMEET MPaBO CaMOCTOATEIHHO BEIOUPATh POPMBI U METOJIBI M3IIOKEHUS
MaTepuasa, KoTopble Oy1yT criocoOCTBOBaTh KaU€CTBEHHOMY €ro ycBoeHuto. I1pu satom
MIPENo/1aBaTellb B YCTAHOBIEHHOM MOPSIKE MOYKET UCIOJIb30BaTh TEXHUUECKUE CPEJICTBA
o0ydeHus, UMeroIIrecs Ha Kadeape v B yHUBEPCUTETE.

BwmecTe ¢ TeM, BCSIKHI JTEKIIMOHHBIN KypPC SIBISIETCS B ONPEIEIEHHON MEPE aBTOPCKUM,
NpeJCTaBIsIeT COO0H TBOPUECKYIO MepepaboTKy MaTepHaia i HEM30€KHO OTPaXKaeT JTMIHYIO
TOYKY 3pPEHUS JIEKTOPa Ha MPEAMET U METO/IbI €T0 MpenojaBanus. B 3Tol cBs3u npeacTaBisieTcs
1es1eco00pa3HbIM MMPUBECTH HEKOTOPBIE O0IINE METOANYECKHE PEKOMEHIAIMH 0 TOCTPOSHHIO
JIEKIIMOHHOTO Kypca U popMaM ero npernoaBaHus.

1. [IpoBenieHue 3aHATUN C ayAUTOPUEN CTYIEHTOB SBJIAETCS IyOIMYHBIM BUJIOM
NEeSTEIbHOCTH, OMPEIEIIIONNM psifi crieupuyeckux TpeOoBaHHH K MpenoiaBaTeiio:

- [IpenogaBareinb NOIKEH UMETh ONPSATHBINA BHEIIIHUM BHI,

- [IpenonaBarens 00s13aH BiIaIeTh KyJIbTypOil peun;

- [ToBenenue mpenomaBaTels Mpy JIFOOBIX CUTYAIUSAX JOJDKHO OBITh KOPPEKTHBIM H
JOCTOMHBIM.

2. BHHMMaTenbHO O3HAKOMUTBLCS C METOAMYECKUMH PEKOMEHJALMSAMH, NPUBEICHHBIMU B
y4eOHOM TuTepaType Mo u3y4aeMoMy MaTepuany.

3. Tema nexuuu A0KHA OBITH SICHO U YETKO C(POPMYJIMPOBAHA.

4. Tlepen HauamoM MOAPOOHOTO W3IOKEHUS MaTepuana Ienecoo0pa3HO  KpaTKo
0003Ha4YUTh, O YEM TMOUJET PEUb B LIETIOM.

5. Tlnan (KOHCIIEKT) JIEKIIMH JODKEH OBITh 3apaHee TIHIATENBHO MPOoayMaH (IpopadoTaH) ¢
TEM, 4TOObI U3JI0)KEHHE MaTepHasa ObUIO CHCTEMHBIM U CTPOTHM.

6. U3noxkeHue MOMKHO BECTHCHh SICHBIM M UYETKHUM SI3BIKOM, (pa3bl U TPEUIOKECHHS HE
JIOJDKHBI  OBITH TEPETPY>KEHbl TMPUYACTHBIMU, JECNPUYACTHBIMH M APYTUMU 000pOTaMH,
3aTPYAHSAIOIKUMU BOCIIPUATHE CMBICIIA.

7. Onpenenennss ©u  (QOPMYJNHUPOBKH  JIOJDKHBI ~ COOTBETCTBOBATH  COBPEMEHHBIM
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MPEACTABICHUSAM O MPEIMETe U HE JAOKHBI IPOTUBOPEUHTH MPEACTABICHHBIM ONPEIEICHUSM B
PEKOMEHTyeMOU y4eOHOM TUTepaType.

8. HznoxeHue marepuana AOHKHO COMPOBOXKIATHCS OOPATHON CBS3BIO CO CIYMIATEIISIMH.
Oco00 Ba)kHBIE MECTa CJEIyeT BbIACTUTh WIH MOBTOPUTH. HEKoTOphie BOMPOCH CONPOBOXKIAThH
3aIMKTOBBIBAHUEM MaTepHala.

9. PucyHku, BBINIOJHEHHBIE OT PYKH MEJIOM WM MapKepoM Ha JOCKe, JOJKHBI OBITh
SICHBIMU U XOPOIIIO BUJUMBIMU C JAJILHUX PSII0OB ayJUTOPHUHU.

10. [To BO3MOXKHOCTH CJEAyeT CONMPOBOXKIATh M3NOKEeHUE (PyHIAMEHTAIBbHOTO MaTepuaia
puMepamMu, UMEIOIUMHU MTPUKIIATHOE 3HAUCHUE.

11. CrapaTbcs n30eratb HEOTHO3HAYHOM TPAKTOBKH pacCMaTpUBAEMbIX BEJIMUUH: CIEAUTH 32
TEM, YTOOBI pa3HbIe TI0 CMBICITY BETMUYMHBI 0003HAYAIIUCH MTO-Pa3HOMY.

12.1Ipy MCMOJIB30BAHUU TEXHUYECKUX CPEACTB OOydeHHUs (BHACONPOEKTOPOB, CPEACTB
MYJIbTUMEIHA | T.I1.) 1aBaTh BO3MOXKHOCTb CTY/ICHTaM JIeJIaTh HEOOXOIMMBbIC 3aITUCH M PUCYHKHU
B KOHCIIEKTax WU MpealycMaTpruBaTh BOZMOKHOCTh IPEIOCTABIICHUSI MaTepHaja B AJIIEKTPOHHOM
WM IPyTOM BHUJIE.

13. AKIIeHTUPOBaTh BHUMaHHE CTYJCHTOB Ha TOM, KaKH€ BEJIMYUHBI SBIIAIOTCS BEKTOPHBIMH,
a KaKue — CKaJSIPHBIMU.

14. N3noxxeHune matepuaia npeanoyTuteabuee Bectu B cucteme CU.

15. B xoHIIE JIEKIIMK KPATKO MOABECTU UTOTU U BBHIBOJIBI.

OpnHoit U3 3a7a4 npenoaBaTess, BEAYyLIero 3aHATHS 110 TUCIHUILIHHE «MaTeMaTndeckue
MOJIEJIN B 3KOJIOTUN», ABJISETCS BBIpaOOTKA y CTYJIEHTOB IOHUMAaHUs BaXKHOCTH U MOJIE3HOCTH
3HAHUS TUCIUILIMHBI U TPO(ECCHOHATLHOTO 00pa30BaHUs ¢ TOYKU 3PEHUS PUKIATHOTO
acriekra. @u3uka ABIsSETCA CPEICTBOM PEIICHUS NMPUKIATHBIX 33/1a4 U YHUBEPCAIbHON OCHOBOM
JUIS TEXHUYECKUX Pa3/iesoB HAYKH, a TAKXKe COJEPIKUT FIEMEHTHI 001 KyIbTYpBbI.

MeTtoanyeckasi MOJIEIb MTPETIOIaBaHuUs TUCIUILTMHBI « MaTeMaTHIeCKue MOJICIH B
HKOJIOTHM» OCHOBAaHA HAa MPUMEHEHUH aKTUBHBIX METOJI0B 00yueHwus. [Tpuniunamu
OpraHM3alUH y4eOHOTo mporecca sBISIOTCS:

- BBIOOp METOJIOB MPENOAaBaHUS B 3aBUCUMOCTH OT PA3JIMYHBIX (PAKTOPOB, BIUSIOMINX
Ha OPTaHU3alNI0 Y4eOHOTO MPOIecca;

- 00BbeIMHEeHNE HECKOIBKIX METO/I0B B €IUHBIHN MPENOoAaBaTeIbCKUA MOTYJIb B LIEJSIX
NOBBILICHUS 3(PPEKTUBHOCTH Mpolecca 00yUeHUS;

- AKTUBHOE y4acTue ciyuiaresnel B yueOHOM mpoliecce;

- TIPOBE/ICHUE MPAKTHUYECKUX 3aHATHIA, ONPEICIISIONINX TPHOOPETEHIE HABBIKOB
peleHus mpoodIemsl;

- TIpUBEJICHUE TIPUMEPOB MPUMEHEHHS H3y9aeMOTr0 TEOPETUIECKOTO MaTeprania K
peabHBIM MPAKTHUECKUM CUTYALIUSIM.

[To yuebHOMY TUIaHY TIPEIYCMOTPEHO MPOBEICHNE JICKIIMOHHBIX M Ta00paTOPHBIX
3aHATUH. JICKIIMK YUTAIOTCS ¢ UCTIOIb30BaHUEM HATJISAHBIX TOCOOUI U IIEKTPOHHBIX
Npe3eHTAIHiA, C MPUMEHEHHEM IPOOJIEMHOTO METO/Ia, CTUMYJIHPYIOLIETO MO3HABATEIBHYIO
aKTUBHOCTh. B Hauase KaXk0ro MpakTHUECKOro 3aHATHUS MpenoaBaTeib OpraHu3yeT
MIOBTOPEHHE N3YYEHHOTO Ha JICKIIMH MaTepHalia 110 KOHTPOJIBHBIM BOTIPOCaM K JaHHOMY
NPaKTUYECKOMY 3aHSATHIO, BCIOMMHAET CO CTYJICHTaMHU MOHATHHHBIN anmnapaT, OCHOBHBIE
TEXHOJIOTUH T10 TeME MPAKTHIECKOTO 3aHSATHSI.

[To ypOBHIO CIIOXKHOCTH MPETYyCMATPUBAIOTCS CaMble PAa3JIMUYHbIE BOIPOCHI,
IpEAIoJIararonie BOCIPON3BEICHNE H 3aKPEIUIEHIE TEOPETHUECKOTO MaTepHaa, IPOBEPKY €ro
OCMBICJICHHS, BOIIPOCHI Ha 000011IeHNe, aHaIU3 U CUHTE3 U JIp. O0s13aTeIbHO
IpeayCMaTPUBAIOTCSI KOHTPOJIbHBIE BOIIPOCH HA TPOBEPKY YCBOCHMS ONPENETICHNUIN KIIIOUEBBIX
MOHSATHH, 3HaHNE OCHOBHBIX TEOPETUYECKUX U MPAKTHYECKUX BOIIPOCOB.

Bomnpocs! 1 3aganus 4J1 KOHTPOJISL JOJKHBI TO3BOJIUTh CTYAEHTAM CaMOCTOSITEIbHO
OTIpeNIeIUTh YPOBEHb YCBOCHHUS y4eOHOr0 MaTepHuaa 1o TeMe, MpeICTaBIeHHOr o0 B JIEKLIUH, Ha
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NPaKTUYECKOM 3aHATUN M yKa3aHHOM y4eOHOU JuTepaType.

Bormpock! 1151 caMOKOHTPOJISE MOTYT ObITh 3aMEHEHBI MHOTOYPOBHEBBIMH 33JaHUSIMH.

Llenb OLEHOUHBIX CPEACTB - ONPEAEIUTh YPOBEHD YCBOEHHS MaTepuaa:

1 ypoBeHb — penpoIyKTUBHBIN, TPEAIOIATalOIIMNA I BOCIPOU3BEICHUE MaTepHUalia U
BBITIOJTHEHHE 3a/IaHUH TI0 00pasity;

2 ypOBEHb — PENPOYKTUBHO-IIPAKTUUECKHUH, PEANIOJIaratolnii OCMBICIICHUE 3HAHUN U
UX HCII0JIb30BAHUS HA IIPAKTUKE;

3 ypOBEHb — TBOPYECKHUH, AAIOIIUH BO3MOXHOCTb UCIIOJIb30BaTh 3HAHUS HE TOJIBKO B
CTaH/JAapPTHBIX CUTyalMsIX U U3BECTHBIX BUAAX JAEATEIbHOCTH, HO U B HOBBIX, PAHEE HE3HAKOMBIX.

MeToauuyecKue YKazanus oﬁyqamumMcsn no JTMCHMIIJIMHE

[IpodeccronanpHast MOATOTOBKA B COBPEMEHHBIX By3aX CTPOUTCS 110 MPUHIIUITY «OT
TEOPHH K IIPAKTUKE», YTO co3JaeT 06a3y A GOpMUPOBAaHUS YMEHHUH U HABBIKOB HA OCHOBE
YCBOEHHUS TEOPETUUECKOro MaTepuana. IMEeHHO Mo3ToMy ciieyeT 0co00e BHUMaHHUE YAENIATh
KaueCTBY YCBOCHHs TEOPETUYECKOr0 MaTepHalla.

Marepuan KaxJ 101 JISKIIUU JT0JDKEH OBITh MPOopadOTaH: JOJKHBI ObITh BBIJICICHBI
OIIpeIeNIeHus, TIOHSTHS, 3aKOHBI, TEOPEMbI U UX J0Ka3zaTesbcTBa. JlomkHa ObITh YCBOEHA
JIOTHYECKasi CBSI3b 2JIEMEHTOB U3yUyeHHOro Marepuaia. [lone3Ho nenatb onopHbIi KOHCIIEKT
KaKIOU JIEKIIUH.

[Tpu napannensHOi paboTe ¢ yueOHOI TUTepaTypoil He0OX0AUMO KOHCTIEKTUPOBATh
npopabaTbIBaeMblii MaTepuall ¢ 00s3aTeIbHbIM YKa3aHUEM HCTOYHHUKA HHpOpMaLuu (aBTop,
Ha3BaHHUE y4eOHMKA, HOMEp CTpaHUIIbI). Bce HEMOHATHBIE MOMEHTHI ClIeAyeT 0053aTeNbHO
pas3o0paTh ¢ IpernojaBaTesieM Ha 3aHATHM win B pamkax KCP.

[Tocne BRIMOTHEHUS TPAKTUUECKUX 3aJaHH, 00YYaroIUICs TOJHKEH 3HATh CTPYKTYPY
COOTBETCTBYIOIIETO MPOrPaMMHOI0 OOECIIeUeHNs1, €r0 OCHOBHbIE (DYHKIUH, TpaBUIa
MCIIOJIb30BAHUS €0 10 HA3HAYEHMUIO.

TexHonorust BHINOMHEHUS 3aJaHU eJMHOOOpa3Ha U BKIIIOYAET B ce0s clieyolne
JTambl:

- TEOpEeTUYECKOE YCBOEHHE MaTepuaia B 00beMe JaHHBIX METOIMYECKHX YKa3aHUM U
COOTBETCTBYIOIIMX Pa3JIEN0B Kypca JEKLIN;

- mpakThyeckas padoTa (BBINOJIHEHHE 3aJlaHui paboT);

- TOJyYyeHHE 3a/laHUsl Ha CaMOCTOSATENIbHYIO PabOTy, OCMBICIIEHHE €ro M IpOBeIeHHE
HEO0OXOIUMBIX MOJArOTOBUTEIBHBIX padoT;

- BBINIOJIHEHUE 33JJaHMsI C UCIIOJIb30BAaHUEM BBIUNCIUTEILHOW CUCTEMBI;

- odopMIieHHE OTUETA;

- 3aIIUTYy BBIIIOJHEHHOMN pabOoTBHI.

Kaxxgas npaktuyeckoe 3a/laHue pacCYUTAHO Ha JIBa WIM TPU ayAUTOPHBIX Haca.

B Hauae 3aHATHS B YCTHOH (popMe MPOBOAUTCS KOHTPOJIb HA JIOIYCK 00yYaromuxcs K
BBINOJIHEHUIO 3aaHus. [loce BeInmonHeHus 3a1aHust 00y4daronuecs NpeabsBIsSIOT
NPENoIaBaTelo Pe3yIbTaThl pabOTHI, IPE/ICTaBICHHbIE B BUJE PUCYHKOB, CXEM, IIPOTPAMM,
Tabyul ¥ rpaduKoB, MHBIX 3anucel. [IpenogaBaTens olleHUBAET BHIMOJIHEHHE PAOOTHI IO LIKaje
ot 0 10 5 6anmnoB. 3amuTa COCTOMT B UHIMBUAYAIBHOM COOECEeIOBAaHUHU 10 TEOPETUUECKOM 1
npakTHUeckor yactu. Eciu oOyuaronuiicst BBIOJHWII U 3aLIUTHII BCE 3aJJaHUsl B IIOJTHOM
o0beMe, TO MaKCUMaJIbHOE KOJIMYECTBO OasIOB, KOTOPOE OH MOXKET MOIY4UTh, cocTaisieT 30
0aJuIoB.

IMon camocroATenbHOM pabOTONH CTYJEHTOB MOHHUMAIOT Y4YeOHYIO JeATeNbHOCTh
CTYACHTOB, KOTOpas OpraHM30BaHA IPENOAABATEISIMUA, HO OCYIIECTBISIETCS CTyJIEHTOM 0e3
HETOCPEJCTBEHHOTO Y4acTHsl IpenojaBaTesi B y4eOHOM AeATeNbHOCTH CTylaeHTa. Bce BHIbI
CaMOCTOSATENIbHOW pabOThl CTYAEHTOB IO AMCUUIUIMHE IMPEACTaBIEHbl B (POHAE OLEHOYHBIX
cpenctB. YeTkasi opraHu3alusi CaMOCTOATEIBHON paboOThl CTYJCHTOB JenaeT ee 3(h(HEeKTUBHOM.
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Orto olecrmeynBaeTcss MPEIOCTABICHUEM CTyAEHTaM: Y4YeOHbIX M Y4eOHO-METOJMYECKUX
nocoOuii; TeMaTHYEeCKHX IUIAHOB JIEKUUH, MPAKTUYECKUX 3aHATUH, 00pa3lloB KOHTPOJBHBIX
paboT, TEeCTOB, KEHCOB U JIp.; IEPEUHS 3HAHUN ¥ YMEHHUN, KOTOPHIMHU OHH JOJDKHBI OBJIAJETh MPH
M3YYeHUH AMCLUMIUIMHBL, MHGOpMALMU O MpOIEeAype cAaud 3adeTra U 3k3ameHa u 1ap. OTBeTHI
NPECTaBISAIOTCS B MUCHBMEHHOW (hopMme (IedaTHOH, HEMOCPEICTBEHHO IPENoAaBaTeNio, WIN
3JICKTPOHHOM).

CamocrosTenpHass paboTa CTyJIEHTa SBJISETCS OCHOBHBIM CPEICTBOM OBJIAJICHUS
y4eOHBIM MaTepHuajoM BO BpeMs, CBOOOJHOE OT 00s3aTeNbHBIX Yy4eOHBIX 3aHsATHI. OHa
BKJIIOYAET B ce0s BBIMOJHEHHUE PA3IMYHOTO poja 3a/JaHuil, KOTOpbIE OPUEHTHPOBAHBI Ha OoJee
rIy0OKoe YCBOEHME Marepuaia wu3ydaeMoi aucuuiiuHbl. [lo kaxaoi Tteme yueOHOM
JUCHUIUIMHBI CTYZICHTaM MpeiaracTcs NepevyeHb 3aaHni 17151 CAaMOCTOSITEIbHOM paboThI.

K BeImonHeHuio 3amaHuil AJii CaMOCTOATEIbHOW pabOThl MPEIbSIBISIIOTCS CIEIyIOIINe
TpeOOBaHUS: 3aJaHUS JIOJDKHBI HCIIOJHATBCS CaMOCTOSITEIbHO M MPEJCTABISATHCS B
YCTaHOBJICHHBIH CpPOK, a TaKXe COOTBETCTBOBATb YCTAHOBJCHHBIM TPEOOBAHUAM IO
opopmiiennto. CTyJIeHTaM CIIEIyeT: PyKOBOJCTBOBATHCS TPAhUKOM CaMOCTOSATEIHHONU PabOTHI,
BBIMOJIHATh BCE IJIAHOBBIC 3a/IaHUA, BbIIaBaeMble MPENOoJaBaTeNeM IS CaMOCTOSITEIBHOTO
BBITIOJIHEHUSI, U pa30MpaTh HA CEMUHApPaX U KOHCYJIbTAIMAX HESICHBIE BOIPOCHI; IPH MOATOTOBKE
K 9K3aMEHY IapajjieIbHO MpopadaThiBaTh COOTBETCTBYIOLIUE TEOPETUUYECKUE U MPAKTHUECKUE
paszensl AUCHUILTUHBI, (PUKCUPYS HESICHBIE MOMEHTHI Ul UX OOCYXKACHUS Ha KOHCYJIBTALUH C
npernojaBaTesieM.

CamocrosTenpHas paboTa CTYACHTOB  SIBISIETCS  OOSI3aTEIBHBIM ~ KOMIIOHEHTOM
00pa3oBaTeNbHOTO IMpolecca, TaKk KaKk OHa OO0ecleurMBaeT 3aKperyieHHe MOJy4YaeMbIX Ha
JICKIIMOHHBIX 3aHATHSIX 3HAHUHA MyTEM NMPHOOPETeHUs HABBIKOB OCMBICICHUS M PACHIMPEHHS UX
COJIep’KaHHUs, HABBIKOB PEIICHMsI aKTyalbHBIX MpoOjeM (GopMUpOBaHUs OOLIEKYJIbTYPHBIX WU
npo¢eCCUOHATBHBIX KOMIIETEHIINH, HayYHO-HCCIIEOBATEIbCKON NeATENTbHOCTH, MOArOTOBKU K
CEeMHHapaM, JIAOOpaTOPHBIM paboTaM, c1ade 3a4eTOB M SK3aMEHOB.

IlonrotoBka K MPOMEXKYTOUHOM aTTeCTAllMM BEAETCS Ha OCHOBE IOJIyYE€HHOTO
JEKIIMOHHOTO MaTepualla W PEKOMEHIOBAaHHOW JIMTEPaTyphl, OCMBICICHHUS pPa0OThI Ha
NPAaKTUYECKHUX 3aHATUSAX U CAMOCTOSATENIEHONU PaOOTHI.

JIs1st yCTIEIIHOTO OCBOCHUS UCIMILTHHBI HEOOXOMMO BBITIONHATH ONPEICIIEHHBIC IEHCTBHS,
orepaluu, HeoOXOAUMBbIE B OCIEIYIONIEM B TPO(ECCHOHAIBHON AEATENbHOCTH, peIlaTh 3a/1a4u
U JIp., TIO3BOJISFOIIIUE TTPUBHUTH MPAKTUIECKHE HABBIKHA CAMOCTOSTEILHONW padOTHI C Y4eOHOH,
METOAMYECKON M HAyYHOU JIUTEpaTypoH (B Mpolecce NOArOTOBKU K 3aHSATHIO), TIOJTYYUTh OIBIT
My OJIMYHBIX BHICTYTIICHHA.

Ha 3aHATHAX CTyIEHTHI TOJKHBI OBJIaJIeBaTh EPBOHAYAIBHBIMU PO EeCCHOHATBHBIMU
YMEHHUSIMHU M HaBBIKAMHU, KOTOPBIC B IaJIbHEUIIIEM 3aKPETUISIOTCS M COBEPIICHCTBYIOTCS B
npoliecce MPOXOXkKACHUS POU3BOJCTBEHHON MPAKTUKU U TIOATOTOBKH BBIITYCKHOM
KBaJIM(UKAIIMOHHOM PabOTHI.

8. O0ecneyenne 00pa3oBaTeIbHOIO NMpPoOLECCa IS JIML ¢ OTPAHNYCHHBIMH
BO3MOKHOCTSIMHA 310POBbA U HHBAJIUM/I0B

B xone peanuzanyu AUCITUTUTHHBI HCTIONB3YIOTCS CIAEAYIOIINE JOTOTHUTEIHHBIC METO B
00y4eHHUsI, TEKYIIETO KOHTPOJSl YCIIEBAEMOCTH U MPOMEKYTOYHON aTTeCTAllMU O0YYarOIINXCs B
3aBUCUMOCTH OT WX UHIUBUIYAITBHBIX OCOOCHHOCTEH:

e JII CJCMHBIX U CIA00BUISIINX

- JeKIuu O(QOPMIISIFOTCS B BHJE D3JEKTPOHHOTO JOKYMEHTA, JOCTYIHOTO C IOMOIIBIO
KOMIThIOTEPA CO CIICIUATTU3UPOBAHHBIM ITPOTPAMMHBIM 00eCIIeUeHUEM;

- TMHCbMEHHBIE 3a/IaHMsI BBIOJHIIOTCA HA KOMIIBIOTEpE CO CIEUUATU3UPOBAHHBIM
MIPOTrPaMMHBIM 00€CIIeYeHUEM, UITH MOTYT ObITh 3aMEHEHBI YCTHBIM OTBETOM;
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- obecrieunBaeTCsl MHAUBHIyalIbHOE paBHOMEpHOE ocBerieHne He MeHee 300 JroKc;

- N7 BBINOJHEHMS 3aJaHus NpPU HEOOXOJMMOCTH NPEAOCTABIACTCS YBEIMUYUBAIOILEE
YCTPOHCTBO; BO3MOXHO TAK)K€ MCIIOJIb30BaHHE COOCTBEHHBIX YBEIHMUMBAIOIIUX YCTPOUCTB;

- INCbMEHHBIE 3aJaHUs OPOPMIISIOTCS YBEIIMYEHHBIM HIPUPTOM;

- 9K3aMEH U 3a4€T IMPOBOJATCA B YCTHOM (hopMe MM BBIMTOTHSAIOTCS B MUCBMEHHOHN (opMe Ha
KOMIIBIOTEDE.

® Ui TIYXHX U C1a00CbIIIAINX

- Jekiuuu O(OPMISIIOTCS B BHJAE DJCKTPOHHOTO JOKYMEHTa, JHOO MpeaoCTaBiIsIeTCs
3BYKOYCHWJIMBAIOLIAs anmaparypa HHAUBHUyaIbHOTO M0JIb30BaHUS;

- MIMCbMEHHBIE 33JJaHHs BBIOJIHAIOTCS HA KOMIIBIOTEPE B MUCHbMEHHOM (hopMe;

- 9K3aMEH U 3a4éT NpPOBOJATCA B IUCBMEHHOW (hopMe HAa KOMIBIOTEPE; BO3MOXKHO
npoBesieHue B (hopMe TECTUPOBAHUS.

e JUIs JIML C HAPYLIEHUSIMU OIIOPHO-/IBUTaTENILHOTO aniapaTa:

- JIeKUMU O(OPMISAIOTCS B BUAE 3JIEKTPOHHOIO JIOKYMEHTA, JOCTYIHOIO C IOMOLIbIO
KOMITBIOTEpA CO CHEIMATN3UPOBAHHBIM ITPOrPAMMHBIM 00ecIieueHUEM;

- IIMCBbMEHHBIC 3aJaHMs BBINOJHIKOTCS HAa KOMIIBIOTEpE CO CHELUAIM3UPOBAHHBIM
MPOrPaMMHBIM 00€CTICUCHUEM;

- 9K3aMEH U 3a4€T NPOBOJATCA B YCTHOM (hopMe MM BBINOJHSOTCS B IMCbMEHHOM (opme Ha
KOMIIBIOTEPE.

ITpu HEOOXOIUMOCTH MpeyCMaTPUBACTCs YBEIUUYEHUE BPEMEHH 1 TIOATOTOBKU OTBETA.

IIponenypa  mpoBeAeHHMs  HPOMEXKYTOYHOM — arTectauuu Uil OOyvaroImmxcs
YCTaHABIMBACTCS C Y4YETOM UX HMHIUBUAYAIbHBIX TCUXO(PH3MUECKUX OCOOEHHOCTEH.
[TpomexyTo4yHas arTecTanust MOXKeET IIPOBOIUTHCS B HECKOJIBKO ATAIIOB.

[Tpu mpoBeneHNH NPOIEAYPHl OLEHUBAHUS PE3yJIbTATOB OOyUEHHs IMpeayCcMaTpuBacTCs
UCTIOJIb30BaHME TEXHUYECKHX CpEACTB, HEOOXOAMMBIX B CBA3M C HWHIMBUAYaJIbHBIMU
O0COOCHHOCTSIMU O0YyYaroImuxcsi. DTH CPEACTBA MOTYT OBITh MPEJOCTABICHBI YHUBEPCUTETOM,
WJIN MOTYT MCIIOJIb30BAThCSl COOCTBEHHBIE TEXHUYECKHE CPEJCTBA.

[TpoBenenne mpoUEAYpHl OIECHWBAHHS  PE3yJAbTATOB  OOy4YeHHS JIOMyCKaeTcs C
UCIIOJIb30BaHUEM JAMCTAHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOIOIHH.

O6ecnieunBaeTcs JOCTyN K MHPOPMAIMOHHBIM U OMOIHOTpaduecKuM pecypcam B CETH
WuTepHer mist kaxmoro oOydwaromerocst B (opMmax, aganTHPOBAHHBIX K OTPAHUYEHUSM HUX
37I0POBBSI U BOCTIPUSTHS HH(OPMALIUH:

® IS CIIENBIX U CITa00BUISAIINX:

- B IIe4aTHOU (hopMe YBEIIMUCHHBIM HIPUPTOM;
- B (hopMe DIIEKTPOHHOTO IOKYMEHTA;

- B hopme ayamnodaiina.

e U TUIYXHX W CIA0OCIBIIAIINX:

- B le4yaTHo popme;

- B (hopMe 2IeKTPOHHOTO TOKYMEHTA.

e Ui 00yYaromUXCcs ¢ HAPYIICHUSIMU OMOPHO-/IBUTATEIHHOTO arapara:
- B le4yaTHo popme;

- B popMe IEKTPOHHOTO IOKYMEHTA;

- B hopme ayamodaiina.

VYueOHbIe ayIUTOPUH Ul BCEX BUAOB KOHTAKTHOW M CAMOCTOSATENFHON pabOoThI, Hay4YHAs
O6ubnMoTeKa M MHbBIE MOMEUICHUS A OOY4YEeHHS OCHAILEHBI CIEHUAIbHBIM O00OpPYJOBAHUEM U
y4eOHBIMU MECTAMH C TEXHUYECKUMH CPEICTBAMU O0yUCHHS.
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9. MaTrepuajbHO-TEXHUYECKOE olecnedeHne TUCHUIIHHBI (MOTYJIA)

JIeKIIMOHHBIE 3aHATHUS POBOIATCA B Ay JUTOPUSX, IPEIOCTABIIIEMBIX JIEKAHATOM
¢dakynbTeTa B COOTBETCTBUH C pacnucanueM. JIeKIH COMpPOBOKIAIOTCS PE3EHTALUAMU,
IpEeCTaBIsIEMBIMH Yepe3 MEIUANPOCKTOP U MHTEPAKTUBHYIO IOCKY WU TEJIEBU30P C BBIXOJIOM
B ceTh MHTepHeT. OTAeNnbHbIe 3aHATHS POBOJSATCS B CHELIMATU3UPOBAHHBIX Ja00paTOpUsX -
nabopaTopusx Kadenpsl TeOPETHUECKON (PU3UKHU ISl IEMOHCTPAIIUH SKCIIEPUMEHTOB.

Crienmanu3upoBaHHbIe JabopaTopuu - T1abopaTopuu Kageapsl TeOpeTUIecKon HU3NKU
(1St IeMOHCTpAIUN HEOOXOAUMOTO 000PYIOBAHUS ):

v nabopaTtopus METOJIMKH U TEXHUKH (PU3UUECKOTO IKCIIEPUMEHTA;

v 1abopaTopusi KOMIBIOTEPHOTO MOACTHUPOBAHHUS.

Ha otnenbHbIX 3aHATUAX HEOOXOAUMBI BUACOMPOEKTOP C AIKPAHOM (MK
KOMIIBIOTEPHBIH Kj1acc), 000py10BaHUE JJAOOPATOPUI U KOMIIBIOTEPHI.

Jlnst 06paboOTKM TaHHBIX MCTIOJIB3YIOTCS AJIEKTPOHHBIE Tabmuibl n3 maketoB MS Office
(Excel) u OpenOffice (Calc). [To xenanuro o0ydaronierocs Takxe MOTyT IPUMEHSTHCS IS 3TUX
nesneit Matlab (Scilab), Maxima wim Maple.

KommiekT JIMIeH3NOHHOT0 M CBOOOHO PaCcIpOCTPAHIEMOT0 IPOTPAMMHOTO
oOecrieyeHus, B TOM YHUCIie OTE€YECTBEHHOI'O TPOU3BO/ICTBA.

[Tporpammuoe obecneuenue [1K ayn. 3236, 329 u HoyTOyKa 111 Ipe3eHTaLuni:

JInnieH3snoHHoe nporpaMmmHoe odecreueHue

— omneparnronHas cuctema Microsoft Windows Professional 7 Russian Upgrade
Academic OPEN. Microsoft Open License No 48824880;

— oucuerit maket nporpamm Microsoft Office 2007 Russian Academic OPEN. Microsoft
Open License No 45084044.

CB0060IHO-pacTIpoCcTpaHsieMoe IPOrpaMMHOE 00ECTICYeHHE:

— TeXworks - pabouas cpena cucTeMbl KOMIIBIOTEPHON BEPCTKH (PU3HKO-

MaTeMaTHYECKUX TEKCTOB;

— Free Pascal - ynuBepcanbhbiit komnuiisTop Pascal ¢ OTKpBITBIM HCXOAHBIM KOJIOM;

— Python (X, y) - 6ecruiatHoe mporpaMMHOe oOecrieueHue /Ui HayYHbIX U MHKEHEPHBIX

pa3paboTOK, YUCIICHHBIX PACUETOB;

— OpenOffice Impress nakeT 0(pUCHBIX TPUITOKEHUH.

[IpakTuueckue 3anHsATUs MpoxolsaT B ayautopuu Ne 407, 060pyq0BaHHON KOMIBIOTEPHON
TEXHHUKOMH, C COOTBETCTBYIOIIIUM MPOrpaMMHEIM oOecrieueHrneM Microsoft Windows Professional
7 Russian Upgrade Academic OPEN (Microsoft Open License No 46605495), Microsoft Office
2010 Russian Academic OPEN (Microsoft Open License No 47818824), Kommac-3D
(JIutensnonnoe cornamenue Al'-13-01377). Kommnac-3D Cucrema «Y4ebnas Bepcus ,,Kommac-
3D*», sBusrOmascs  MOJMHOQYHKUMOHAIbHOM  OecrutatHOM — Bepcueit  «Kommac-3Dy,
npeHa3HaYeHa /IS UCTIONB30BaHUS IIKOJFHIUKAMHM, CTY/IEHTAMU M aclMPaHTaMH Ha JOMAaITHUX
KOMITbIOTEpaxX B YUYEOHBIX WENsAX, JOCTYNHA s 3arpy3Kd IIOCJIe€ PEerucTpalid Ha caiite
obpasoBatenbHON TporpamMbl AckoH https://kompas.ru/solutions/education/.

ITo noroBopy coTpynHuuecTBa ¢ MaiKoICKUM MaIIMHOCTPOUTENHHBIM 3aBOJIOM OCHOBHAs
yacTh 3aHATUH mpoBoautTcs Ha [IK B KoHCTpykTOpcKOM OIOpO 3aBofa € MPOTrpaMMHBIM
o0ecrieueHMEM  —  CHCTEMOW  TPEXMEPHOTO  TBEPIOTEIBHOIO U IOBEPXHOCTHOIO
napamerpuueckoro mnpoektupoBaHusi (CAIIP) xommanum Autodesk — Autodesk Inventor
Professional (Serial No: 348-93887007) Part No 462A1-20A211-1001. baza ngaHHBIX
(bubmmorexa komnoneHToB) Autodesk Inventor comepuT okos0 1 MITH. CTAaHAAPTHBIX JACTAJICH,
TAaKUX KaK KPEMeXHbIE AETald, NPOQHIbHBIC 3JIEMEHTHI, JIeTald BAJOB U T.[. IO CTaHIAPTY
I'OCT wu BceM pacnpocTpaneHHbIM MUPOBBIM cTanmaptam (ANSI, ISO, DIM, JIS u 1.1.). Jns
oOyuaromuxcs u npernonasateneii Autodesk npenocrasisier 6ecruiaTHbIA JOCTYI K IPOrpaMMaM
u ciyx6am Autodesk npu YCJIOBUH COOTBETCTBUS TpeOOBaHUSIM
(https://www.autodesk.ru/education/edu-software/overview ?sorting=featured&page=1 ).
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10. JIncT perucTpanuy u3MeHeHU

Howmep Howmepa nucros OcHoBaHue Hara
U3MEHEHUS AL IMoamuces | Pacmmdposka| JlaTta |BBemeHHS
3aMEHE | HOBBIX | aHHYIHUPOB | puocapno
IIoAIncn HU3MCHCH
HHBIX AHHBIX | povieHeHus s
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