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1 Hesan u 3axa4M 0CBOCHUSI Y4eOHOT0 MOYJIsI

Lenb ocBoeHMs yueOHOTO MOAYJsA: (OPMHPOBAHHE KOMIIETCHTHOCTH CTYACHTOB B 00JIaCTH
WHQPOPMAIIMOHHBIX TEXHOJIOTUH M CIIEIUAIM3UPOBAHHOTO TPOTPAMMHOIO O0ECIIEYCeHUsI ¢ YUETOM
crienu UKy NpoecCuOHATBHON eATETbHOCTH.

3agaun:

a) chopMHUpOBaTh Yy YYAIIMXCS TMPEACTaBICHHE O COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTUSX, a TAaKKe MPOrPaAaMMHBIX CPEICTBaX, KOTOPBIE MCIOIB3YIOTCS B MPOPECCHOHATHHOMN
JesITeTbHOCTH.

0) moka3ath 00J1aCTH, B KOTOPBIX MOTYT HCIOJIB30BaThCs cpeactra IT.

B) J1aTh 0a30BbIC 3HAHUS IPUMEHEHHS CIEIUATU3UPOBAHHOTO TPOrPAMMHOTO 00eCIIeueHUs!.

I) COPHUEHTHpPOBATh YYalIMXCS HWCIOJb30BATh IOJYYCHHBICE HABBIKM B  OyIyIIe
npoeCcCUOHATLHON IEATEIIEHOCTH.

2 Mecto yueOHOro moayJas B crpykrype OIIOII

Y4yeOHOro MOAYNIb OTHOCHUTCS K O0S3aTelbHOM 4YacTH Y4eOHOro TIIjlaHa OCHOBHOM
npogeccHoHaNbHOM 00pa30BaTeIbHOM MporpaMMbl HarpasieHui moarotoBku (manee — OITOIN). B
KauecTBE BXOMHBIX TpeOOBaHHMH BBICTYIIAIOT CHOPMHUPOBAHHBIE paHee KOMIICTCHIUH OOYYarOIIUXCS,
NpUOOpPETEHHbIE UMK B paMKax CICAYIOIINX AWCIMIUIMH (MOAYJeH, NMPaKTUK): MaTeMaTruka, (Qpu3uka,
XUMUs, ouonorusi, uHpopmaruka. OCBoeHHE y4eOHOTO MOIYJIS SBISIETCSI KOMIIETEHTHOCTHBIM PECYPCOM
JUTS TalTbHEHIIIET0 M3YYEeHHUs CIEAYIONUX JUCHUIUIMH (Momyiel, npaktuk): IT B mpodeccnoHambHOMI
JEATeIFHOCTH Ha MOCIEAYIOMNX Kypcax 10 HalpaBICHUSM ITOATOTOBKH, U MPOXOXKICHUS Y4eOHOH H
MPOU3BOJCTBEHHOM IPAKTHK.

3 TpeOoBaHusl K pe3yJibTaTaM OCBOEHHSI Y4eOHOI0 MOYJIA

[lepeyeHb KOMMETEHIH, KOTOpbIE (YOPMUPYIOTCS B IIPOIIECCE OCBOCHUS y4eOHOTO MOTYJIS:

VYK-1 CnocobGeH oOCyIIeCTBIATh IOUCK, KPUTUYECKHH aHaIM3 M CHHTE3 HWHQOpMaIuu,
IIPUMEHSTh CUCTEMHBIN OAXO/ AJIsl PELIEHUS IOCTaBICHHbIX 3a/]1a4.

OIIK-1 CrnocobeH pemaTh THUIIOBBIE 3a1a4d MPO(PECCHOHATBHON NEATETLHOCTH HAa OCHOBE
3HaHUIl OCHOBHBIX 3aKOHOB MAaTE€MaTHYECKHX, €CTECTBEHHOHAYYHBIX W OOIIENpO(heCCHOHAIBHBIX
JTUCLUIUIMH C TPUMEHEHHEM HH()OPMAIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHA.

OIIK-7 CnocobeH mNOHMUMATh NPUHIMNBI pabOTHl COBPEMEHHBIX HH(OPMAIIMOHHBIX
TEXHOJIOTUI U UCIIOJIb30BATh UX ISl pELICHUs 3a/1a4 MPOPECCUOHANBHOMN JAEATEeIbHOCTH.

Pe3ynbTarsl ocBOeHUS y4eOHOTO MOTYJIsl IPEICTaBICHbI B Ta0uIe 1.

Tabnuma 1 - Pe3ynbpTaTsl OCBOCHHS Y4€OHOTO MOTYJISI

Pe3yJ’IBTaTLI OCBOCHUA yqe6Horo MoAayJist

KOZ[ 1 HAMMCHOBAHHUC KOMIICTCHIIUA o
(I/IHJ_'[I/IKaTopLI JOCTHUKCHUA KOMHCTCHHI/II/I)

YK-1 Cnocoben
OCYIICCTBIISATH TIOUCK,
KpPUTUYECKUI aHAIN3 U
CHHTE3 WH(POPMAIINH,
TIPUMEHSTH CUCTEMHBIN
TIOJIXOJT JJISL peIICHUS

MIOCTABIICHHBIX 33724

VYK-1.1 3natp
0COOCHHOCTH
CHUCTeMaTH3alUuH
nHpOpMAaIINH,
[10JIy4E€HHOH U3
Pa3HBIX UCTOYHHKOB
Y METO/IBI €€
KPUTHYECKOTO
aHamm3a.

VK-1.2 YMmeTb
BBISIBJIATH CUCTEMHEIE
CBSI3U M OTHOLLIEHHS
MEX/1y U3y4aeMbIMU
SIBIIEHUSIMH,
polleccamu,
MPaKTHUKAMU U
OTIPEICIATh
MPOTHBOPCYHS,
BO3HUKAIOLIUE B
JIAHHBIX CBA3SX U
OTHOIIIEHUSX;

VK-1.3 Binagets HaBbIKaMHU
aHaln3a ¥ CHHTE3a HAYYHOI
HH(POPMALNHU; HABBIKAMH
JIOTUYECKOW apryMeHTaIn
BBIBOJIOB U CY)KICHHI B
pelieHun
npodecCHOHAIbHBIX 3a1a4.




MIPUMCHSTh
CHCTEMHBIH OJIXO0J B
MHTEJUICKTYaabHON
JIeSITSIILHOCTH.

OIIK-1
Crioco0eH pelaTh THIIOBBIE 331241

OIIK-1.1 3nath

OIIK-1.2 YMmeTh

OIIK-1.3 BnageTh THIIOBBIMH

OCHOBHBIE MMOHSTHS U MPUMEHSTh MaTeMaTUYECKHMHU,
po(heCcCHOHATBHOM JIESTETLHOCTH Ha 3aKOHBI MaTeMaTHIECKHE 1 bu3HIECKUMHE 1
OCHOBE 3HAHHI OCHOBHBIX 3aKOHOB MaTeMaTHYCCKUX, €CTECTBEHHOHAYTHBIC XUMHIECKUMH METOIaMH,
MaTeMaTHYECKHX, €CTECTBEHHOHAYYHBIX | 3aKOHbI IPH PEIICHAH HH(HOPMAITHOHHO-
€CTECTBEHHOHAYIHBIX H 5§ 3ajaq KOMMYHHUKAIIHOHHBIMH
0011enpoheCcCHOHANBHBIX AUCIHUILIMH | TPOPECCHOHATBHBIX TEOPETHIECKOTO, TEXHOJIOTHUSIMH TIPH
C MpUMEHEHHEM HH(POPMAITHOHHO- JIMCIIATLTHH, 9KCIIEPUMEHTAILHOTO BBITIOJTHEHHH
KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH. CBSI3aHHBIE C U IPUKJIaJHOTO npodeCcCHOHANBHBIX 33134
npodeCCUOHATBHOM xapakrepa. npoeCCHOHATBHOMN
JICSATEIbHOCThIO JIeSATEIIbHOCTH.

OIIK-7
Cnoco0eH oHUMATh MPUHIHIIBI
paboThl COBPEMEHHBIX
nH(OPMALMOHHBIX TEXHOJIOTHH 1
UCTIONB30BATh UX TSI PEIICHUS 3a1a
podeCCHOHANBHOM NESITENFHOCTH.

OIIK-7.1 3nath u
MTOHUMATh MPHUHIUIIBI
paboTsl
COBPEMEHHBIX
“H()OPMAITMOHHBIX
TEXHOJIOTUH

OIIK-7.2 YMmeTs
HCIIOJIE30BaTh
MIPHUHIUITEI PaOOTHI
COBPEMEHHBIX
“H()OPMAITMOHHBIX
TEXHOJIOTHI IS
pemeHns 3aga4q
poeccHoHaTBHON
JIeSITETIbHOCTH

OIIK-7.3 BnageTh HaBEIKOM
MIPUMEHECHHUST COBPEMEHHBIX
UH(POPMAMOHHBIX
TEXHOJIOTUH B
npodeccrnoHaTEHOM
eI TEILHOCTH

4 CTpyKTYpa U colepxkaHue y4eOHOro Moy st

4.1 TpynoeMkocTh yueOHOT0 MOAYJIsI

4.1.1 TpynmoeMmKoCTh y4eOHOTO MOIYJs IJIsi O4YHOW (opMbl OOy4YEeHHsS TpEACTaBICHA B
Tabmuie 2, Iy 3a04HOU B Ta0IHIIE 3

Tabnuua 2 - Tpy1oeMKocTh y4eOHOT0 MOIYJIS Ut OUHOM (hOPMBI O0yUESHHS

Buowt yuebnou pabomul Bcezo Pacnpeodenenue no cemecmpam

3 4 5 6 7 8
OO6mas TpyJI0eMKOCTh Y4eOHOTO 6 1 1 1 1 1 1
MoxayJs B 3aueTHbIX exuHnnax (3ET)
1. KontakTHasi padoTa B 84 14 14 14 14 14 14
akageMuyeckux yacax (AY):
a) ayaiuTopHasi 84 14 14 14 14 14 14
Jlexmu (JIEK) 12 2 2 2 2 2 2
[Tpaktuaeckue 3ansatust (113) 36 6 6 6 6 6 6
JlaGoparopusie 3austus (JIP) 36 6 6 6 6 6 6
0) BHeayIuTOpHAasi 12 2 2 2 2 2 2
2. CamocTosiTeJIbHasi padoTa B 132 22 22 22 22 22 22
akajgemMnueckux yacax (AY):
IIpoMe:kyToUHASI aTTeCTAINS: (3249€T; 3a4eT | 3a4eT | 3a4YeT | 3aYeT | 3a4eT | 3a4eT
auddepeHINPOBAHHBIN 3a4eT;
JK3aMeH)

Tabmuma 3 - TpyaoeMKocTh y4eOHOTO MOTYJISI 17151 3a09HOM (pOPMBI OOyIECHHS

| Buowt yuebroil pabomut

| Bcezo |

Pacnpedenenue no cemecmpam




5 6 7 8 10
O0mas Tpya0eMKOCTh Y4eOHOTO 6 1 1 1 1 1 1
MoyJisl B 3a4eTHbIX enunnnax (3ET)

1. KonrakTHas padora B 24 4 4 4 4 4 4
akajgemMnueckux yacax (AY):

a) ayAMTOpHAas 24 4 4 4 4 4 4
Jlekuun (JIEK)
Ipaxtuueckue 3anstus (I113) 24 4 4 4 4 4 4

Jlaboparopusle 3anstus (JIP)
0) BHeayMTOpHAS
2. CawmocrosiTeJbHas padoTa B 192 32 32 32 32 32 32
akajgemMnyeckux yacax (AY):
IIpomeskyTouHasi aTTecTanus: (3a4eT; | 3a4eT | 3a4eT | 3a4eT | 3a4eT | 3a4eT | 3a4eT | 3a4eT
auddepeHINPOBAHHBIN 3a4eT;
JK3aMeH)

4.2 Cogepxanue y4eOHOr0 MOIYJIsA
YIOM 1 MaremaTtudeckue pacuérbl, 2D u 3D yepreskn u mogeu.

Paznen 1.1 IIporpammuoe obecrieuenue st MaTeMaTHYeCKUX pacuéToB.

1.1.1 Untepdeiic, pyHkimonam, mpumMepsl padboThI ¢ mporpaMmoit Simintech.

1.1.2 OCHOBBI MaTeMaTUYECKOTO MOJACTUPOBAHUS, TIPEJCTABICHNE TaHHBIX B BUJAC TAOIHUIl U
CXEM.

1.1.3 TIpoBenenue NpoQuIBLHBIX pacyéToB B MPOrpaMMHOM KoMIuiekce Simintech.

Paznen 1.2 [Iporpammuoe obecrieueHue JUIst MOCTPOSHHSI 2-X MEPHBIX YepPTekKeH.
1.2.1. OcHOBBI IOCTPOEHUS apameTpuueckot 2D-monenu.

1.2.2. [locTpoeHue mapaMeTpUIeCKUX 0OBEKTOB.

1.2.3. Cozpganue napamerpudeckoi 2D-monenu B cucteme T-FLEX.

Paznen 1.3 [Iporpammuoe obecrieuenue 11t 3D MoaenupoBaHus.
1.3.1. Crnetuduxanus B Kommac-3D.

1.3.2. Coznanue ueprexa B Kommac-3D.

1.3.3. TToctpoenue 3D monenu o6bekTa B KOMITAC 3D.

YIM 2 Kaprorpadus, 'MC, BekTopHas u pacTpoBas rpaguka, 00JIa4yHble CEPBUCHI U
xumnueckoe I1O.

Paznen 2.1 Kaprorpadudeckoe mporpaMMHoe obecricueHue.

2.1.1 NnTepdetic, pyHKIMOHAI, TOMOIHUTENIBHBIE HHCTPYMEHTHI 00pabOTKH pacTpoB.

2.1.2 Pyunas u aBTOMaTH4YecKasi BEKTOPU3AIHS PACTPOBBIX U300pasKCHHUIA.

2.1.3 Hanoxenue pacTpoBoil Trpaduky Ha KapTOrpaQHUuecKyi0o OCHOBY, IOCTPOCHHE
BEKTOPHOM KapThl HA OCHOBE pacTpa B mporpaMMHoM komruiekce QGIS.

Paznen 2.2 [Iporpammuoe obecriedeHune st pacCTpOBOM U BEKTOPHOM TpaduKy.

2.2.1 PaccmoTpeHrEe HHCTPYMEHTOB JIJIsl CO3JaHUS M pEIaKTUPOBAHMS BEKTOPHOU IpaduKy.
2.2.2 Tlpumepsl HCTIOB30BaHUS TpaUIecKoro peaakTopa s CO3/IaHNs CHMBOJIUKH.

2.2.3 Co3nanue rpau4ecKux 3JIEMEHTOB JJIi KOMMEPUECKUX MPOAYKTOB.

Paznen 2.3 ABromaruzanus pacuéToB U 00JIauHble HH(OPMAIIMOHHBIE CEPBHCHI.

2.3.1 Obnaunsii cepBuc google docs, UCTIOIB30BaHNE B YCIOBUAX KOPIIOPATUBHON PaOOTHI.

2.3.2 Ucnonp3oBanue google TabmuIl JUIsl CI0KHBIX pacuEToB.

2.3.3 O3HakOoMJICHHE C OOJIaYHBIM CEPBHCOM JIOKYMEHTOB google, B3amMHas WHTETparus
CEpBUCOB JOKYMEHTOB, TaOJIHII, TPE3CHTAIIMNA U POPM.



4.3 TpynoeMKOCTb pa3/iesioB Y4eOHOTr0 MOAYJISl U KOHTAKTHOI padoThI

Tabnuua 4 — Tpy10eMKOCTb pa3esioB yueOHOTO MOYJIS U KOHTAaKTHON pabOThI

KonrakTHas pabora (B AY) B
HaumenoBanue pa3nennoB (TeM) yueOHOro MOy JIst AynuTtopHas Heayn DOopMBI TEKYILEro
N YOM, nanmnune KII/KP JIP B KOHTPOJISI
’ ’ JIEK | II3 CPC | (BAY)
¥Y3M 1 Martematndeckue pacuérsl, 2D u 3D yepTexn n Mogenan.
Pazgen 1.1 IlporpammHoe obecniedeHHe VI MATEMATHYECKHX PAc4éToB.
111 HpOl'.‘.paMMHoe obecrieueHne Uil MaTeMaTHYECKUX ) i i ) ) KonTponbHblii
pacyéroB ornpoc
112 Wnrepdeiic, (1)}./HIfIII/IOHaJ'I, puMepsl paboTHI C ) 3 3 ) ) KonTtponbusril
o nporpammoii Simintech OIIpoC
113 OCHOBBI MaTEMaTH4YECKOTO MOJICINPOBAHUS, ) 3 3 ) i Tectnposanie
NIPE/ICTABJICHUE JaHHBIX B BUJIE TaOJIUII U CXEM
Pa3gen 1.2 IIporpammHoe obecniedeHne 1S MOCTPOEHUS 2-X MEPHBIX YepTeskeid.
121 IMporpammuoe o6fcneqe1me JUISL TIOCTPOCHUS 2-X ) i i ) ) KonTponbHblii
MEPHBIX YepTexen ormpoc
122 OCHOBBI TTOCTPOCHHUS MTapamMmeTpudeckoi 2D- ) 3 3 ) i KoHTponbHbI#H
MOJICIH orpoc
1.2.3 | ITocTpoeHne napaMeTpruIecKuX 00BbEKTOB - 3 3 - - TecTupoBanue
Pasnen 1.3 IllporpammHoe obecnieyeHue ajsi 3D MoaeupoBaHUs.
13.1 [Iporpammuoe obecneuenue ais 3D ) i i ) ) KoHTponbHbI#i
MOJICITHPOBAHHS orpoc
1.3.2 | Crneuudukanus B Kommac-3D - 3 3 - - Konrpopnpiit
orpoc
1.3.3 | Coznmanue ueprexa B Kommnac-3D - 3 3 - - TecTupoBanue
YOM 2 Kaprorpadus, TC, BekTopHasi 1 pacTpoBasi rpaduka, 00J1a4Hble CEPBHCHI.
Pasnen 2.1 Kaprorpaduueckoe nporpaMmmMHoe o0ecneyeHme.
2.1.1 KapTorpadmueckoe mporpaMMHOe 0OecriedeHne 2 - - - 2 KOHzﬁ;giHHH
212 WHTepdeiic, GyHKIIMOHAI, TOTOTHUTEIILHBIE ) 3 3 ) i KonTtponbHbIit
HHCTPYMEHTHI 00pabOTKH pacTpoB oTIpocC
213 Pyunas n ABTOMATHYECKas BEKTOPH3ALNA ) 3 3 ) i Tectnposane
PacTpoBbIX H300paKEHUH
Pa3nen 2.2 IIporpammHoe obecniedyeHne NJsl pACTPOBON H BEKTOPHOIi rpauKH.
2191 [TporpammHoOe oOecnieyeHue 1J1sl pacTpoBoOil 1 > ) ) ) 5 KonTtponbusril
- BEKTOPHOU rpaduku 0IIpoC
229 PaccMoTpeHre HHCTPYMEHTOB ISl CO3JIaHUs U ) 3 3 ) i KonTponbHblii
pellaKTHPOBaHUsI BEKTOPHOM rpaduku ornpoc
223 [Tpumeps! UCIIOIB30BaHUS rPadUIECKOTO ) 3 3 ) i Tecrnposanie
pellaKTopa Juisi CO3AaHHsI CHMBOJIMKH
Pa3gen 2.3 ApTomaTu3anusi pac4éToB M 00J1a4HbIe HH(POPMAILIMOHHBIE CEPBHUCHI.
231 ABToMaru3anus pacu€ToB U 00JIavHbIC ) i i ) ) KonTponbHblii
o nH(OpMaMOHHbIE CEPBHUCHI OIIpoC
230 Oo6naunslii cepBuc google docs, ncrnoap3oBaHue B ) 3 3 ) i KonTponbhbrit
o YCIIOBHSAX KOPITOPATUBHOMN pabOTHI onpoc
234 I/ICH(?.HBSOBaHI/Ie google TabJHII TS CIOXKHBIX ) 3 3 ) i Tectnpoane
pacuéToB
ITpomexkyTOUHAs aTTeCcTALNSA 3auér
UTOr'O 12 | 36 | 36 - | 12

4.4 JlaGopaTtopHble padoThI

4.4.1 IlepeueHnp TeM J1aOOPATOPHBIX pabOT:
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1. [TpoBeaenue mporIIBHBIX paccu€TOB B IPOrpaMMHOM KoMILiekce Simintech.

2. Coznanue napamerpuueckoit 2D-monenu B cucteme T-FLEX (nHopmanmonHast JIeKiws).

3. [Toctpoenue 3D monenu oo6bexkta B KOMITAC 3D (nH(opmarimonHas JeKIus).

4. Hanoxxenue pacTpoBOil TpauKi Ha KapTOrpapuuecKyio OCHOBY, TOCTPOEHHE BEKTPOHOM
KapThl HA OCHOBE pacTpa B mporpaMmHoM komruiekce QGIS (mabopmarmonHas gexims).

5. Co3nmanue TpauuecKuX 3JIEMEHTOB IJIi KOMEPYECKHX MPOIYKTOB (MH(OpMalMOHHAS
JIEKITHS ).

6. O3HakomJIeHHE C O0OJauyHBIM CEpPBHCOM JOKYMEHTOB google, B3auMHas WHTerpanus
CEPBHUCOB JIOKYMEHTOB, TaOJIHII, Mpe3eHTaIui U ¢hopM (MHPOpMaAITMOHHAS JCKIIHS ).

4.4.2 TlpumepHBIE TEMBI KyPCOBBIX pa0OT/KyPCOBBIX MPOEKTOB:
KypcoBbie paboThl/IPOEKTHI HE MPEyCMOTPEHBI YIEOHBIM TJIAHOM.

5 Meroanveckue peKOMEHIAIUH M0 OPraHU3AUM OCBOCHUSI Y1eOHOI0 MOLYJIsI

Tabnuua 5 — Metoanyeckre peKOMEHIAIUH 110 OpTraHU3aluH JIGKIMOHHBIX 3aHATHH

No TeMbl TEKUOHHBIX 3aHATHH ((popMa IPOBEIECHIS) Tpymoem-
KocTh B AY

YOM 1 MaremaTtuueckue pacuérsl, 2D u 3D yepTesku u Mmoaesin.

Pasnen 1.1 IlporpamMHoe o0ecniedeHue AJ1s MaTeMAaTHYECKHUX PACUYETOB.

1. | [TporpammHoOe obecniedyeHre il MaTeMaTHIeCKUX pacdéToB (MHGOpMAITMOHHAS JICKITHS) | 2
Pazpen 1.2 IlporpamMHoe odecnieyeHne JIJIsi IOCTPOEHMSsI 2-X MEPHBIX YepTeKeid.
2. | [TporpammHOe obecnieueHure sl HOCTPOSHHUs 2-X MEPHBIX YepTeked (MHGopMaIMOHHas JICKITHS) | 2
Pasnen 1.3 IllporpammHoe obecnieueHue ajsi 3D MoaeMpoBaHMs.
3. | [Tporpammuoe obecnedenue aist 3D MoaenupoBanus (MHGOpPMAITMOHHAS JICKITHS ) | 2

YOM 2 Kaprorpadusi, TUC, BekTOpHasi U pacTpoBasi rpaduka, o0j1auHble cepBuchl U xumuieckoe I10.

Pasnen 2.1 Kaprorpaduueckoe nporpaMMHoe odecneyeHme.

4. | Kaprorpadudeckoe nporpamMmmuoe obecriederre (MHGOpMaIMOHHAS JICKITIS ) | 2
Pasnen 2.2 TlporpaMMHoOe o0ecnieyeHue 1Jisl pACTPOBOIi M BEeKTOPHOIi rpadukm.

5. | [TporpammHoOe obecniedyeHure il pacTPOBOH M BEKTOPHOU rpaduku (MHGDOpMAIIMOHHAS JISKITHSI) | 2
Pa3nen 2.3 ApTomMaTu3aius pacyéToB M 00JaYHble HH(OPMAIIMOHHbIE CEPBHCHI.

6. ABTOMaTH3aIMs pacy€ToB 1 001adHbIe HMHOOPMAIIMOHHBIEC CEPBHUCHI (MH(GOPMAITMOHHAS JISKIIHS) 2

nTOoro 12

CpenctBaMM TPOBEACHHUSI 3aHATHH SBISIOTCS TOJIOCOBBIE COOOIIECHUS IpenojaBaTers,
IpEe3eHTalMM 110 TEeMaM, WHTEpaKTUBHBbIE CpEICTBAa, YuyeOHble QMIbMBL. J[Is1 BBINOJIHEHUS
CaMOCTOSITENIbHOW paboThl CTyJEHTaM HEOOXOIMMO IOJIb30BaTbC OCHOBHOHM JHMTEpaTypo H
JONOJIHUTEIBHON JIMTEpaTypOH, 3JEKTPOHHBIMU pECcypcaMu B COOTBETCTBUM C KapToW ydeOHO-
Metoanyeckoro obecrneueHust yueonoro moxyns (Ilpunoxenue B). PesynpraTtel camocTosiTeabHOM
paboThl OPOPMIISAIOTCS B BU/IE KOHCIIEKTA JICKITUH WK pedepara.

KoHTponp 1O WH3yYeHHIO TEOPETUYECKOW YacTH MOIYJs OCYILIECTBISIETCS METOAOM
IIPOBE/IEHUS] KOHTPOJBHBIX ONPOCOB MO TE€ME JIEKIIMU WM KOHTPOJIBHBIX paboT MO 00bEINHEHHBIM
temaMm (IIpunoxenue A).

Tabnuua 6 — Meroandyeckre peKOMEHIAINH 10 OPTaHNU3aLMHU PAKTHUECKUX 3aHATHH

Ne Tembl mpakTHYECKUX 3aHATHH ((popMa IPOBEICHIS) Tpymoem-
KocTs B AY

YOM 1 MaremaTtuueckue pac4érsl, 2D u 3D yepTe:ku u Mmoaesn.

Pasnen 1.1 IlporpamMHoe oGecniedeHue AJ1s MaTeMAaTHYECKHUX PACUYETOB.

1. WHaTepdeiic, hyHKImonan, mpuMepsl paboThl ¢ mporpammoid Simintech (pabora B rpymie) 3
OCHOBBI MaTEMaTHIECKOTO MOJICTTUPOBAHUS, MPEACTABICHUE TaHHBIX B BUE Ta0HII U cxeM (paboTa 3
B IpyIIIe)

Paznen 1.2 IlporpammHoe odecnieyeHne JJIsi OCTPOEHHSs 2-X MEPHBIX YepTeKeid.
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3. OcHOBBI IocTpoeHys napaMeTpuueckoit 2D-moxenu (paboTa B rpymie) 3
4. [TocTpoeHue napameTpuueckux 00beKTOB (paboTa B rpymie) 3
Pasnen 1.3 IlporpamMHoe oGecnieyernue st 3D MogeupoBaHus.
5. Crneunduxanus B Kommnac-3D (pabota B rpymie) 3
6. Cosnanue ueprexxa B Komnac-3D (paboTa B rpymie) 3
¥Y3M 2 Kaprorpagus, 'IC, BekTopHasi u pacTpoBasi rpaguka, 00;1auHble cepBuchl H xumudeckoe I10.
Pa3nen 2.1 Kaprorpajguyeckoe nporpaMMHoe obecredenne.
7. Wurepdeiic, pyHKuMOHAI, TONOIHUTEIbHBIE HHCTPYMEHTBI 00paboTKH pacTpoB (pabota B rpymnme) 3
8. Pyunasi u aBTOMaTH4YeCcKasi BEKTOpU3alLUs pacTpOBHIX H300pakeHuit (pabora B rpyrmme) 3
Pa3nen 2.2 IIporpamMHoe obecniedyeHne 1Jsl pACTPOBON H BEKTOPHOI rpauKH.
9. PaccMoTpeHre HHCTPYMEHTOB IS CO3JIaHUs M PEAaKTHPOBAHUS BEKTOPHOH rpaduku (pabora B 3
rpymre)
10. | IIpumeps! Mcnoap30BaHus rpaMueckoro peJakropa Jyisi co3/1aHusl CHMBOJIMKH (paboTa B Ipyne) 3
Pa3gen 2.3 ApTomaTtu3anusi pac4éToB M 00J1a4HbIe HH()OPMALIMOHHBIE CEPBHCHI.
11. | O6naunslii cepBuc google docs, HCIONIB30BaHUE B YCIOBHSAX KOPHOPAaTHBHOW paboTkl (paboTa B 3
rpymre)
12. | Mcnons3oBanue google Tabui aiist CIOKHBIX pacyéroB (pabota B rpyre) 3
nTOoro 36

PexoMeHmamnuu Kk NpoBeACHUIO MPAKTUYECKUX 3aHATUN

B Hpouecce HpaKTI/I‘-IGCKI/IX 33.H§ITHI>1 yqamnecsl BBIITOJIHAKOT 3adaHUC I10 pyKOBOI[CTBOM
MpenoaBaTeNisi B COOTBETCTBHHM C H3yYaeMbIM MaTepHAIOM. BhIMOSHEHHE TPaKTUYECKUX padoT
HaNpaBJICHO HAa CUCTEMATH3aIMIO, YIIyOJIeHHe U 3aKpeIUIeHUEe TEOPETHUECKUX 3HAHUHU MO KOHKPETHBIM
TeMaM Yy4eOHOTO MOJyJis, a TakKe Ha pa3BUTHE aHAJIUTHYCCKUX, KOHCTPYKTHUBHBIX yMEHUH
00ydaromuxcsl.

PaGora B rpynme - COBMECTHas JEATECIBHOCTh CTYJACHTOB B TPYMIE 0] PYKOBOJCTBOM
npernogaBatens. [IpemogaBaTens BeIACISIECT BONPOCH (001as 3a1a4a), OTBETHl HA KOTOPBIE TOJKHBI OBITH
MOJTy4eHBI B X0JI¢ TpynmoBoil paboTel. OOmias 3amadya UMEET MHOTO BO3MOJKHBIX BApUAHTOB PEIICHUS
NI )K€ HOCHUT O6H3&T€HBHBIﬁ xapaKTep JUIA CTy,Z[GHTOB, T.C. 3aJaHUC ITI0O3BOJJISICT OBJIAACTH HABBLIKOM
€AMHOOOPA3HOTO €ro BHITOJHCHHS.

Tabmuma 7 - Metoaudyeckne peKOMEHIAIlUU 110 OPTaHU3aluK JTa00PAaTOPHBIX padoT

Ne Temsl 1a00opaTopHBIX padoT Tpynoem-
KkocTb B AY

¥Y3M 1 Matematnueckue pacuérsl, 2D u 3D yepTexu u Mogean.

Pa3gen 1.1 IIporpammHoe oGecnievenne A1 MaTeMaTHYECKHX Pac4EéToB.

1. | [TpoBenenne npodIbHBIX PACCUETOB B MPOTpaMMHOM KoMIuIekce Simintech (paboTa B rpymme) | 6
Paznen 1.2 IlporpammHoe odecnieyeHne JJIsi OCTPOEHHSs 2-X MEPHBIX YepTeKeid.
2. | Coznanune napamerpudeckoit 2D-monenu B cucteme T-FLEX (pabora B rpymie) | 6
Pasnen 1.3 IllporpammHoe obecnieueHue ajsi 3D MoaeMpoBaHMs.
3. | IToctpoenne 3D monemu o6bekta B KOMITAC 3D (pabora B rpymie) | 6

YOM 2 Kaprorpadus, TC, BekTopHasi U pacTpoBasi rpaduka, 00/1a4Hble CEPBHCHI.

Pasnen 2.1 Kaprorpaduueckoe nporpaMmmMHoe odecneyeHne.

4. Hanoxxenune pacTpoBoii rpaduku Ha KapTOrpapuIecKyto OCHOBY, TIOCTPOSHUE BEKTPOHOM KapThl HA 6
OCHOBe pactpa B nporpammHoM komiiekce QGIS (paboTa B rpyme)

Pasnen 2.2 TllporpaMMHoOe oGecniedeHue 1Jisl pACTPOBOIi M BEeKTOPHOI rpadukm.

5. | Coznanue rpadUIecKiX MIEMEHTOB JIJIs KOMMEPUYECKHX MPOIYyKTOB (paboTa B rpyIIe) | 6
Paznen 2.3 ABTomMaTu3anus pacyéroB v o61auHble HHPOPMAIMOHHbBIE CEPBUCHI.
6. O3HakoOMIIEHUE ¢ 00JIAYHBIM CEPBHCOM JOKYMEHTOB google, B3aMHAasi HHTETPaIis CEPBHCOB 6
JIOKYMEHTOB, Ta0JIuIl, Ipe3eHTaunii u GopM (pabora B rpyme)
UTOIro 36

PexoMeHgaImm K mpoBEACHUIO TA00OPATOPHBIX PadoT.
JlabopaTopHasi pa6ora — 5TO OCHOBHOW BHJ Yy4YeOHBIX 3aHATHUN, HAMpaBJICHHBIA Ha
AKCIIEPUMEHTAILHOE MOATBEPIKICHNE TEOPETHUECKUX TOJoKeHui. B mpormecce maboparopHoit
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paboThl ydaluecs: BBIMOJHSIIOT OJHY WM HECKOJIbKO JabopaTOpHBIX paboT MOJ PYKOBOACTBOM
IperoiaBaTeNisi B COOTBETCTBUHM C M3Y4YaeMBbIM COJIEp)KaHMEM y4uyeOHOro marepuana. BeimonHenue
a00paTOPHBIX PabOT HAMpPaBJICHO Ha: 000OIIEHHE, CUCTEMATU3AINIO, YIITYOJICHHE TEOPETHUYCCKUX
3HaHUI MO0 KOHKPETHBIM TeMaM y4eOHOT0o MOJyJIsl; (POPMHPOBAHNE YMEHUI PUMEHSTD MOJTy4YeHHbIE
3HaHUA B TPAKTHYECKOM  JEATENbHOCTH; pa3BUTHE AHAIUTHYECKHX, IMPOCKTUPOBOUHBIX,
KOHCTPYKTHUBHBIX YMEHHH; BBIpAaOOTKY CaMOCTOSITEIBHOCTH, OTBETCTBEHHOCTH U HAy4YHOMH
MHUIUATHBBIL.

B xone maboparopHbIX paboT y yyamuxcs GOpMHUPYIOTCS MPAKTHUECKUE YMEHHS M HaBBIKU
oOpamieHusi ¢ pa3IMYHBIMA TPUOOpPaMH, YCTAaHOBKAMH, JIaOOPAaTOPHBIM OOOPYIOBAaHHUEM, a TaKKe
UCCIIeIOBAaTEIbCKUE ~ yYMeHHMs  (HaOmojaTth, CpaBHUBATh, AHAIM3MPOBATH,  YCTAaHABIUBATbH
3aBHCHMOCTH, JeJaTh BBIBOJBI M O0OOIIEHUS, CAMOCTOSITEIbHO BECTH HUCCIEAOBaHUS, O0(QOPMIISATH
pE3yJIbTaThI).

JlaGopaTopHble paOOTBI Kak BHUJ Yy4Ye€OHOH HESITCIBHOCTH TMPOBOJATCS B CICIHAIBHO
000pYIOBaHHBIX JTa0OPATOPHSIX.

HeoOxoaumble CTpyKTypHBIE 3JIEMEHTHI JIA0OPATOPHOTO 3aHTHS:

e  HHCTPYKTaX, IPOBOAMMBIN IIPEINOIaBaTEIIeM;
e CaMOCTOATEJIbHAs IEATEIbHOCTD YUaIUXCS;
e 00CYyXXJCHHE UTOTOB BBIIIOJHEHHUS JTA00OPATOPHON PaOOTHI.

[Tepen BeimomHEHWEM Ja0OpPATOPHON PabOTHI MPOBOAMTCS MPOBEPKA TEOPETUUCCKUX 3HAHUN
YYaIIUXCSl — UX TOTOBHOCTH K BBITIOJHEHHUIO 3aJaHUS.

[To xaxmol maboparopHOil paboTe yueOHOro MOAyJisd Ha Kadeape MMEIOTCS METOIUYECKUE
yKa3aHUs 110 UX MPOBEACHHIO.

dopMa opraHmu3aluy y4aluxcs Mpy MPOBEICHUN JTabopaTOpHBIX paboT — B rpynmnax. Pabora

BBINOJIHSAETCST OpuragaMu (3BeHbsIMH) 10 4-5 yenoBek. Kaxmas Opuraja BBITOIHSAET MCCIIEOBAHUE
OJTHOTO Ha0Opa MPOAYKTOB B COOTBETCTBUH C TEMOU 3aHATHSL.
Pe3ynbTaTsl BBIMOIHEHUS JIAOOPATOPHBIX padOT OQOPMIISIOTCS y4YalldMH B BUAE OTYeTa, popma H
coJiep>KaHuEe KOTOPOTO OIMpPENEsSIOTCS COOTBETCTBYIOIIMMHU METOAMYECKUMHU YyKa3zaHUsAMU. OLIeHKH
3a BBINIOJHEHUE JA0OpAaTOPHBIX paboT SABIAIOTCA OJAHMMH U3 MOKa3aTesel TeKyIled ycreBaeMOCTH
ydalmxcs no y4eOHOMy MOAYIIIO.

6 ®oH/1 OLIEHOYHBIX CPEICTB Y4eOHOro MOAYJIA
DoH/JI OIIEHOYHBIX CPENICTB NpeAcTaBiicH B [Ipunoxkenun A.

7 YcjioBUSI OCBOEHHS YUeOHOT0 MOAYJIsI

7.1 YueOHO-MeTOANMYECKOE Oo0ecIIeueHue
Y4eOHO-MEeTOAMUECKOTO o0ecrieueHrne yueOHoro Moayis rpeacrasieHo B [Ipunoxenun b.

7.2 MaTepuaJbHO-TEXHHYECKOe o0ecrneyeHue

Tabnuna 8 — MarepuaabHO-TEXHHUECKOE oOecrieyeHne yueOHOro MOy st

Ne TpebOoBaHKe kK MaTepUaIbLHO- Hannune MarepranbHO-TEXHUYECKOTO 000py 10BaHHS U
TEXHHYECKOMY 00ECIICYEHUIO IPOrpaMMHOr0 00eCIeUeHHs
1 Y4eOHbIe ay TUTOPUH ISl ITPOBEICHUS ayJMTOPHS JUIsl IPOBEACHUS JICKIIMOHHBIX M/WIIH IPAaKTUYECKUX
y4eOHBIX 3aHATUI 3aHATHI: yuaeOHast MeOelb (CTOIBI, CTYJIbs, I0CKa)

MOMEILCHUS ISl CAMOCTOSITENbHON paboThl (HAIMUKE KOMITBIOTEPA,
BbIX0A B IHTEpHET)

2 [IporpammHOe obecnieueHme Microsoft Imagine (Microsoft Azure Dev Tools for

Teaching) Standard JforoBop Ne243/10, 370aef61-476a-4b9f-
bd7c-84bb13374212 ot 19.12.2018

Awnrtumnaruat. Bys.* Jloroop Nel180/22/EII(Y)20-Bb ot
10.02.2020

[Moamucka Microsoft Office 365 cBoGoHO pacnpocTpansemMoe st
BY30B
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Adobe Acrobat cBo6oHO pacnpocTpaHseMoe
Teams cBOOOAHO pacHpoOCTpaHsIeMOe
Skype cBOOOHO pacmpocTpaHsieMoe
Zoom cBOGOAHO pacnpoCTpaHsIeMoe
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[Tpunoxenue A
(o0s13aTeNnBbHOR)
@DoH/1 OLIEHOYHBIX CPeICTB
yueOHoro moayJsi «IT B npodeccnoHanbHOI 1esiTeTbHOCTID

1 CTpykrypa poHIa OLIEHOYHBIX CPEACTB

@DOHJI OIIEHOYHBIX CPEJICTB COCTOUT UX JIBYX YACTEH:

a) OTKpbITas 4yacTb - o0mmas nHpopMalus 00 OIEHOUHBIX CPEACTBaX (HA3BaHHE OLIEHOYHBIX
CPEICTB, IMpOBEpsSEMble KOMIIETEHIUH, Oaylibl, KOJWYECTBO BapHAHTOB 3aJaHHI, METOIUYECKHE
PEKOMEHAALUHU JUIsI TPUMEHEHHUsI OLEHOYHBIX CPEICTB W Tp.), KOTOpas IMpeJCTaBlieHa B JAHHOM
JOKYMEHTE, a TaK)Ke T€ BOIIPOCHI U 3a/1aHus1, KOTOPbIE MOTYT OBITh JOCTYIHBI /1151 00y4aronierocs;

0) 3aKpbITas 4acTh - (JOH] BOIPOCOB U 33JaHUH, KOTOpasi HE MOXKET OBITh 3apaHee J0CTyIIHA
JUTsl o0ydJaroImuxcs (dK3aMeHaIMOHHbBIE OUJIETHI, BOITPOCH K KOHTPOJIBHOW paboTe W Mp.) U KOTopas
XpaHUTCS Ha Kadeape.

2 IlepeyeHb OLICHOYHBIX CPeACTB TeKyLIero KOHTPOJsA H (opM NpoMeKyTOUHOI
aTTecTanuu

Ta6muma A.1 — IlepeueHb OIEHOYHBIX CPEJICTB

Ne O1neHOUHBIE CPEACTBA Paznensl (TeMbl) yueOHOTO MOy Bamner | Iposeps
JUISL TEKYIIET0 KOHTPOJIS eMble
KOMITETEH
1013041

1.1.1 TIporpamMmmHOe obecrieueHue Uil MaTeMaTHYCCKUX
pacué€ToB
1.1.2 UHTepdeiic, GyHKIIMOHAI, IPUMEPHI PaOOTHI C
nporpamMmont Simintech
1.2.1 TIporpammHOe obecrieueHue s MOCTPOSHUS 2-X
MEpHBIX YepTexeH
1.2.2 OcHOBBI TOCTPOCHHUS MapaMmeTpuieckor 2D-Moaenu
1.3.1 IIporpammHoe obecnieuenue st 3D MoeTupoBaHus
1.3.2 Cnenndukanms B Kommac-3D
2.1.1 Kaprorpaduieckoe mporpaMMHOe 0OecIieueHIe 140
2.1.2 UnTepdeiic, GyHKITMOHAT, TOTIOTHUTEILHBIC
WHCTPYMEHTHI 00pabOTKH pacTpoB
2.2.1 IIporpamMMHOe oOecTieueHue sl pacTPOBOM 1
BEKTOPHOH rpaduku
2.2.2 PaccMoTpeHre MHCTPYMEHTOB JIJISl CO3/IaHUS U
peIaKTHPOBAHUS BEKTOPHOH rpaduku
2.3.1 ABromaTu3aius pacyéToB U 00IauHbIC
WH(POPMAIIMOHHBIC CEPBUCHI
2.3.2 Obnaunslii cepuc google docs, uConbp30BaHNE B
YCIIOBHSX KOPIOPATHBHON pabOThI

1 KonTtponsHsrit onpoc

1.1.3 OcHOBBI MaTEMaTUYECKOTO MOJETUPOBAHNS,
NPE/ICTABIICHUE JaHHBIX B BUJE TaOJIUII U CXEM
1.2.3 ITocTpoeHHe napaMeTpuIecKux 0ObEKTOB

1.3.3 Co3nanue ueptexa B Komnac-3D
2 TectupoBanue 2.1.3 Pyunas u aBTOMaTH4ecKas BEKTOPH3alMs PACTPOBBIX 160
H300paKeHHIA
2.2.3 TIpumepsl HCHONIB30BaHUS rPpaMIECKOTO peaakTopa s
CO3/1aHUS] CUMBOJIUKU
2.3.3 Ucnonp3oBanue google TabnuI Juist CIIOXKHBIX pacyéToB

HpOMC)KyTO‘{Haf[ aTTCCTalMsa

3auer R

UTOI'O | 300
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3 PexoMeHAaANMK K HCI0JIb30BAHNIO OLIEHOYHBIX Cpeacrs

Tabnuua A.2 - KoHTposIbHBIH onpoc

Kpurepun onenku KommnuectBo | Kommuectso
BapHUaHTOB BOIIPOCOB
3aJaHUN

14 GayoB: MpaBUIILHO OTBETHII HA 5 BOMIPOCOB; UCIOJIH30Ball OCHOBHBIC
TEPMUHBI U OHATHS 110 3eMJICYCTPOMCTBY M KaJacTpaM, IPUMEHHUIT HABBIKH
aHaim3a ¥ 00001eHrs HHGOPMAIINH, 1ajl pa3BepHYTHIH OTBET.
8 0aJUTOB: MPaBUIBLHO OTBETHJI Ha 3 BOTPOCA; MCIIOIH30BAI OCHOBHBIC
TEPMHHBI U TIOHATHUS 10 3€MJICYCTPOUCTBY U Ka/JacTpaM, HE B ITOJTHOM Mepe 12 5
NIPUMEHWII HaBBIKM aHalIn3a 1 00001eHust nHopmManny, He aan
Pa3BEpHYTOr'O OTBETA.
3 Gana: npaBUILHO OTBETHI Ha | BONPOC; MCII0JIb30Ba] OCHOBHBIC TEPMHHBI
U MOHSATHS 10 3eMJICYCTPOMCTBY M KaJacTpam, He JIaJl pa3BEpPHYTOrO OTBETA.

IIpumepHBIE BOIPOCHI:

1. TIO st pacu€ToB, MPAKTUYECKOE UCIIOJIB30BAHKUE PACUETHBIX MPOTrPaMM.

2. Co3manne 2X MEpHBIX YepTexeH, mapaMeTpUIeCKie OOHEKTHI.

3. MHCTpyMEHThI 00pabOTKH PACTPOBBIX M BEKTOPHBIX H300paskeHUH.

4. VaTerpanus 00JIagHBIX CEPBUCOB IS KOJUICKTUBHON paOOTHI.

5. IlepcniektuBbl VR B MPOMBINIIIEHHOCTH.

Tabmuua A.3 — TectupoBanue
Kpurepun onenku KomnuectBo | Kommuectso
BapHUaHTOB BOIIPOCOB
3aJaHUN

20 6ayoB: 10 mpaBUJIBHBIX OTBETOB 10 10

2 Oajuia 3a KaKIbli IPaBIILHBIA OTBET

[Ipumepsl TECTOB:
1. JI71s1 BEKTOPHO# rpauky BEPHO yTBEpIKICHHE:

a) N300paKEeHHUS II0X0 MACIITAOUPYIOTCS, TIPH YBEIIMUEHUN PACTIaatOTCs Ha TMTUKCENH

0) MOTYT OBITh HEOTPAaHHMUEHHO YBEIMUYEHBI 0€3 MoTepH KayecTBa

B) UMEET BBICOKYIO CTETICHb CKATHS
r) Xpansrces B popmare PNG

2. JIns ucnonb30BaHus 001auHBIX HHCTpYMeHTOB Google HeoOxo1umMo

a) HaIM4Ue CIEeUaTbHON MO ITACKH
0) y3kocrnenmanuzupoBansoe [10

B) 3HAHUE OCHOB IPOTPaMMHUPOBAHHS
I') MOJKJIFOYEHHUE K CETH UHTEPHET

3. Uro npenacrasusieT u3 ceds QGIS
a) pacu€THas mporpamma

0) TEKCTOBBIN PEeJaKTOP

B) KapTorpaduueckas mporpaMmma
r) VR cumynstop

*Bce marepuaisl U TPOBEJCHUS TPOMEKYTOUHOTO KOHTPOJISL XpaHATCs Ha Kadepe.




[Tpunoxenne b
(oOazarenbHOR)
Kapra yuedH0-MeToAHYECKOro oDecnedeHns
yuebnoio mMoayns «1T B npodeccnonanbHOi ACATENBHOCTHY

Tabnuua B.1 — OcHosuas auTepatypa

Bubanorpapuyeckoe onncanie HIAAHHA Kmann !-lwmw
© (SBTOp, HAUMCHOBAHWE, BUL, MCTO I FOX 3AAHIA, KON €TP) | smnonry-:; 3BC

[TeyaTHbLIE HCTOYHHKH

| Kafimen, B. A, Mudopmarixa : yueGHHK 118 BY30B 110 €CTECTB.-HAYY. HAMPas,
# cneis / M-po obpasosanns P, - 5-¢ nin - Mocksa : Hudpa-M, 2008. - 11
283,[2])¢. : un. - (Buiciee obpazosauie). - Bubauorp.: ¢. 281-282.

2 Axynos O. A. Huopmaruka: Gazorniit kype : yueS. s sy308. - M. : Omera-JL,
2004. - 550

48

INERTPOHHBIE PECYPChI

| Tarapusosuy, b. A. HEQopMaumMonibie KOMNBIOTEPHBIE TEXHOAOTHM. PelieHie
30404 ONTHMHIALIN © yaeOHO-MeToarYeCkO nocodue / b, A. TatapHrosiy. —
Benaropo : benl AY us.B.A.Fopuna, 2020, — 52 ¢. — Texer ¢ MEKTPOHHLIA //
Jlaus © 3eRTPOHHO-GuBAROTEHas cueTema. — URL:
htps://e.lanbook.com 'book | 66505 (1ara ofpautenus: 23.05.2021), — Pexum
JOCTYNE: JUIN a8TOPH3. N0ab30BaTe el

2 MHpOpMBLIHORHBIE TEXHOAOTHMI B NPOPECCHORATLHOM AeATEALHOCTH : yaebHoe
nocobue / cocrasutens M. A, Cepreesa. — Kemeposo : Kyadacckas 'CXA,
2019, — 106 c. — Teker : anexTponnuiil // Jlakb ; MEKTPOHHO-OHBIHOTEHHAR 3BC «Jlansn
cuctema. — URL: https://e.lanbook com/book/14301 1 (aara ofpatueqns:
23.05.2021), — Pexum A0CTYNA: A8 ABTOPH3. NOL30BATE/ IR,

3 Bunorpasosa, KO, B. MHOPMIMOHHLIE TEXHONOTHI B TpogiecciotalbHof
AEATEABHOCTH © yueGHO-MeTo AN eckoe nocobue / 10, B. Bunorpazosa. —
Banoraa : BPMXA usm. H.B. Bepemmriua, 2018. — 120 ¢. — ISBN 978-5-
98076-262-9. — Texer : anextporusiii // Jlanb : 91eKTPOHHO-ONGAHOTEH HAR
cuerema. — URL: https://e.lanbook.com/book/130724 (aata oSpawenns:

23.05.2021). — Pesxunm Z0CTYNa: AR asTOPH3. Noab30Bareei.

3BC «Jlans»

IbC «Jlanwn

Tabauua b.2 - Jlonoanurensyas aureparypa

BuGrnyorpapuueckoe onucanue H3aaHm Kon. 33, 8
(RBTOP, HANMEHOBAMME, BILL, MCCTO M FOJ MIZAHHA, KO CTP.) ou6a, Hosl'Y

[leyaTHBIE HCTOMHHEN

| Mudopmarika ; yueduuk / Mon obuipen.A.H.lanuysa;Poc.akat.roc.caymost
npu [pesuaente Poc.®eaepaunn. - M. - Magarenserso PATC. 2004, - 525 ¢. - 15
ISBN 5-7729-0147-8

INEKTPOHHBIE PECYPEb

| 3n0p, 1. B. Mndopmarnka : yuebuoe nocodue / [l B. 3n0p, — Yecypuiiek |
IMpusmopekas M'CXA, 2019. — 124 ¢. — Teker : anexTponHstii // Jlaus :
menmuMuﬁnuommx cuerema. — URL: IbC «llann

lanbook.con/book/ 149270 (aara obpautenns: 23.05.2021), — Peanm

JOCTY A A9A asTOpH3. NoJb3losarTenei,

Hoaropagcu rcyaapcreenmit
yHHRapcuTRT Wy Fipocnasa Myaporo
Haywnas SuGigorexa

Cexrop yuera




2 Cosemos, 5. A. WndopmauHoHHLIE TEXHONOTHIT : Y4eOHHK LIS BY308 /
B. A. Coseros, B, B, Liexanoackuit. — 7-e u3n., nepepad. n zon. — Mocksa :
Hamarenserso KOpaitr, 2021. — 327 ¢. — (Beiciuee obpazosanne). — 26C
ISBN 978-5-534-00048-1. — Texcr : anextponnstit // Ofpazosarennuas «lOpaitm
naardopma KOpaiit [caitr]. — URL: https://ursit.ru/beode/468634 (nara
olpauterms: 23.05.2021).
Tabmuua b. 3 — Undopmaunonnoe obecneuenne Moayns
Haumenosanue pecypea Sorons Conamns
Ipogeccnonanniinie Ha3bl TANHBIX P i
baza aanuuix VICKTPOHHOR OHOIHOTCHHON CHCTEM N
R R SO Rl hes TNorosop Ne BT-46/11 |
BY 38 « DNEKTPOHHBIH Y twihHbF 1a1-bubiano Texn o1 17.12.2014 Gecepousbii
hups://www.novsu.ru/dept/1114/bibliotech/ -
NEKTPOHHLIA KATAIOI KAy HOH OHOIHOTEKH basa cobersennoi Secenousisill
http://mars.novsu.ac.ru/Marc Web/ reHepaumn P
baza faHuBIX «AHANNTHRA) (KaproTexa basa cobcrsentoi SestaoiL
| crareii)hp;/mars.novsu.ac.wMarcWeb/ rescpauii 2
basa nanupix « IEKTPOHHO-OHOIMOTe HAR cHeTeMa 3
«IBC IOPAITY hups://www.biblio-online.ru A Deccpovnblit

Konnekms: Jlerenaaptnie KHuru

20.03:2018

baza JaHHLIX « INEKTPOHHO-OUGIHOTCUHEsR CHCTEMA
«IBC IOPAMTY https://www.biblio-online.ru

Jorosop Ne TIET] 01.01,2020-

{Y) 1901 25.12. 2019 31.12:2020
Jlorosop

Ne 43 1/05/EM1{V)21 31.12.2021

or 17.03.202]

Hatumonaasras viesrpodnas Ondanorera (HOB)

hitps://rusneb.ru/

Jlorosop Ne
101/HDB/2338
o1 01.09.2017

31.08.2022

[Mpesuaenrekas Gudmoreka um. b, H. Eabuvna

Jiwww prli

B UTKPLITOM J0CTY e

baza aannwix Hayunoit siek rponnoit Gubnunorexy
¢LIBRARY.RU https://elibrarv.ru

B OTEPHITOM A0CTYNC

Haumonansnas noanuesa B pamxax npocKTd
Munncrepersa obpazosaaus 0 Hayku PO
(Focsananne Ne 42017 1) k naykomerpuyeckum bJ1
Scopus # Web of Science

https: /S www.webotscience.com/ wos/wosce hasic-search

L

perneTpaLns
(‘reppuTOpHs BY38)

2022

barsa JAHHBIX TPOPECCHOHLILHBIX CTANIAPTOR
MUHHCTEPCTBA TPY A8 H COMMLTEHON SQIHThI
P® hitp: profstandart. rosmintrud.ruobshehiv-
mformatsionny y-blok/natsionalnvy -reesty-
professionalnykh-standartov/

B OTKPHITOM J0CTYTIE

basa aaHubix 21eK1TpoHHO-OHGIROTeHHOTT CHCTEMBI
«Haumonansras 31eKTpORAAN
Oubanorexan hups: /10 ph

B OTKPBITOM J0CTYIIE

HudopMaunonubie CipaBoYHbBIC CHCTEMbI

YHHBEPCHTCTCKAS HHDOPMALIHOHHAN CHCTEME
«POCCHSI» https://uisrussia.msu.ru

B OTEPLITOM J10CTVIIe

Haunonanssetii nopran onaaiis obyuctuns «Orkpeiroe
oOpasosanney hitps://openedu.ru

8 OTKPLITOM J1OCTYVIIE

[Topras OTKEPBITEIX JAHHBIN Poccenitckoii

B OTRKPLITOM J0CTYIE

Hoeropoacxit rocyAapCTBeHKLIA

YHUBEDCATRT WM. Apocnasa Myrporo

Haywnas

Cextop yuera




| @eacpaunn https:/data pov.ru

Crnpasouto-npasosas cuctema KoneyasranrTLnoe

(Koncyawrantl Luoc cryaeury u

B OTKPBITOM J0CTY e -

npenoasarTe o jwww.consultant.ru/edu/

3as. kadepoii /3(
noanwts”

ﬁfar{QM( € A. Cexrop yuera

[Mposepeso HE HoslY, Moo o

'
PSSDHIET v 00

Haywuss Oud

rae Il

s Myasoro

IMOTYKA

« 10 » a3

H.O Damicann

2047 r.
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[Tpunoxenue B
(o0s3aTeNbHOR)
JIucT akTyajau3anuu padoueii mporpaMmmbl
yueOHoro moayJsi «IT B npodeccnoHanbHOI 1esiTeTbHOCTI

Pabouas nporpamma aktyanusupoBana Ha 20 /20 y4eOHBIN Toz.

[Tpotokon Ne  3acemanust kKaeapsl OT « » 20 T.
PazpaboTtumk:
3aB. kadenpoit

Pabouast mporpamma aktyanmsupoaHa Ha 20 /20 y4ueOHBIH ro.

ITpotokon Ne  3acemanus kadeapsl OT « » 20
PazpaboTumk:
3aB. kadeapoii

Pabouas nporpamma aktyanusupoBana Ha 20 /20 y4eOHBIN roz.

[Tpotokonm Ne  3acemanust kKaeapsl OT « » 20 T.
PazpaboTtunk:
3aB. xadenpoit

Ta6muma B.1 — [lepedyenp n3MeHEeHN, BHECEHHBIX B PaO0YYIO IIPOrpaMMy

Howmep Ne u nata mpoTokoiIa CopaeprkaHue U3MEHEHU I

3aB.kadeapoit
U3MEHEHMs | 3aceiaHusi Kadeapbl

IToanuce
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puaoxenne I
(o0s13aTesibHOE)

CTpykTypa ¥ coaep:kaHue y4eOHOH TUCIUILUIUHBI (MOYJIA)
JJISL JTAI] € OTPAHUYEHHBIMM BO3MOKHOCTSIMH 310POBbS

1 TpynoeMkocTh y4eOHOH M CHIMIJIMHBI (MOAYJIS):

Buowt yuebnoii pabomut Bcezo Pacnpeodenenue no cemecmpam

3 4 5 6 7 8
O6mIas TpyJI0€MKOCTh Y4eOHOT'O MOIYJIS B 6 1 1 1 1 1 1
3aueTHbIX enununax (3ET)
3. KoHrtakTHasi pa0oTa B aKaJeMHYeCKHX 84 14 14 14 14 14 14
yacax (AY):
a) ayiuTopHAas 84 14 14 14 14 14 14
Jlekuun (JIEK) 0 0 0 0 0 0 0
[Ipaktuueckue 3anstust (I113) 36 6 6 6 6 6 6
Jlaboparopusle 3anstus (JIP) 36 6 6 6 6 6 6
0) BHeayMTOpHAS 24 4 4 4 4 4 4
4. CamocrosiTeIbHASA Pad0Ta B aKaAeMHYeCKHX 132 22 22 22 22 22 22
yacax (AY):
IIpomexxyTounas arrecranus: (3a4eT; 3aqer 3aqer 3aqer 3aqer 3aqer 3aqer
AuG depeHIMPOBAHHBIN 3a4eT; IK3aMEH)

2 TpynoeMKoCTh TeOpeTHYECKHX pa3lesioB y4eOHOM TMCHUILIMHBI (MOAYJISI) H KOHTAKTHOM

padoTbI
Noe Haumenosanue pasoenos (mem) yueOHOU OUCYUNIUHBL Konmaxmmno/CPC
(mooyns), YOM
JIEK

1. Y3OM 1 Maremaruueckue pacuérsl, 2D u 3D yeprexu u 0/12
MOJICTIH.

2. Paznen 1.1 [Iporpammuoe obecrieueHue st 0/4
MaTeMaTHYECKHX pacyéToB.

3. [TporpammHoe obecnieueHue Uit MaTeMaTHYECKUX PacuéToB 0/4
(nH(GOpMAITMOHHAS JIEKITHS)

4, Paznmen 1.2 [IporpammHoe obecnieueHne st TOCTPOSHUS 2- 0/4
X MEPHBIX YEPTEIKEH.

5. [IporpammHoe obecniedeHre sk HOCTPOSHUS 2-X MEPHBIX 0/4
gepTexei (MHGOpMaIMOHHAS JISKIIUS)

6. Paznmen 1.3 [Iporpammuoe obecnieuenue ais 3D 0/4
MOJICTTHPOBAHUSL.

7. [Iporpammuoe obecnedenue aist 3D MoaenupoBaHus 0/4
(nH(GOpMAITMOHHAS JIEKITHUS)

8. YOM 2 Kaprorpadus, [UC, BekTopHas u pacTpoBast 0/12
rpaduka, o0nayHble CEPBUCHI.

9. Paznen 2.1 Kaprorpaduueckoe nporpaMMHoe obecriedeHue. 0/4

10. | Kaprorpaduueckoe nporpaMmuoe obecreyeHme 0/4
(uHpOpMaIMOHHAS JEKLIUSs)

11. | Pa3gen 2.2 IIporpamMHoe oOecriedeHue sl pacTPOBOH U 0/4
BEKTOPHOU rpauKu.

12. | lIporpammuoe obecnieueHue uisi pacTpOBOI U BEKTOPHOM 0/4
rpaduku (MHGOPMAITMOHHAS JISKITHS)

13. | Pazgen 2.3 ABToMaTu3anus pacuéToB 1 00JaTHbBIE 0/4
WHPOPMAIMOHHBIE CEPBHUCHL.

14. | ABToMaTu3anus pacuy€ToB U 00JaYHbIe HHPOPMAITMOHHBIC 0/4

cepBUCH (MHPOPMAITMOHHAS JICKITHSI)

HUTOI'O

0/24
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3 TpynoeMKoCTh NPAKTHYECKHUX Pa3esioB Y4eOHOW IUCHHUIUIMHBI (MOXYJsl)) M KOHTAKTHOM
padoThI

No Haumenosanue pasoenos (mem) yuedOHOU OUCYUNIUHBL Konmaxmmno/CPC
(mooyns), YOM
1P

1. YOM 1 Marematudeckue pacuétsl, 2D u 3D gepTexu u 6/0
MO/JICIIH.

2. Paznmen 1.1 [IporpammHoe obecnieueHue st 6/0

3. WuTepdeiic, hyHKIMOHAN, TPpUMEPHI PabOTHI C MPOTPaMMON 3/0
Simintech (paboTa B rpymie)

4. OCHOBBI MaTEMaTHIECKOTO MOJICTUPOBAHHUS, 3/0
IPE/CTaBIICHUE JaHHBIX B BUJE TaOuuI u cxeM (pabora B
rpymre)

5. Paznen 1.2 [IporpammHoe odecrieyeHue AJisl MIOCTPOCHUS 2- 6/0
X MEPHBIX YEPTEHKEH.

6. OCHOBBI TOCTPOEHUS NapameTpuieckoii 2D-moaenu 3/0
(pabora B rpymne)

7. [MocTpoeHue napamerpuyeckux 0ObeKTOB (paboTa B 3/0
rpymre)

8. Paznen 1.3 [Iporpammuoe odecnieuenue aist 3D 6/0
MOJICJIMPOBAHHSI.

9. | Cneunduxanus B Kommnac-3D (paGora B rpyiiie) 3/0

10. | Coznanue ueprexa B Kommac-3D (pabota B rpymme) 3/0

11. | ¥YOM 2 Kaprorpadus, ['C, BekTopHast 1 pacTpoBast 6/0
rpaduka, obmaunble cepBuCH B xumudeckoe I10.

12. | Pazgen 2.1 Kaprorpadudeckoe mporpaMMHOe 0OeCcTieueHueE. 6/0

13. | Unrepdeiic, pyHKunoHaI, TONOIHUTEIbHBIE HHCTPYMEHTHI 3/0
00paboTku pacTpoB (paboTa B rpymie)

14. | Pyunas u aBToMaTu4eckas BEKTOPU3aLHsI PACTPOBBIX 3/0
n3o00pakeHuii (paboTa B rpymie)

15. | Pazgen 2.2 [Iporpammuoe obecnieyeHue Jist pacTpoBOM 1 6/0
BEKTOPHOU rpauKu.

16. | PaccMoTpenue HHCTPYMEHTOB ISl CO3AAHUS U 3/0
pEIaKTHPOBAHMS BEKTOpHOU rpaduku (paboTa B rpyrie)

17. | Tlpumepsl UCTIOIB30BaHUS TPAPUIECKOTO PEIAKTOPA ISt 3/0
CO3JIaH¥sI CHMBOJIMKH (paboTa B Tpymre)

18. | Pazgen 2.3 ABToMaTu3anus pacuéToB u 00JaTHbBIE 6/0
WHPOPMAIMOHHBIE CEPBUCHL.

19. | O6naunsiii cepBuc google docs, MCTIOMB30BaHUE B YCIOBHIX 3/0
KOpHopaTuBHOU paboTHI (paboTa B rpymre)

20. | Ucnonp3oBanue google TaOIHII 1Tl CIIOKHBIX pacy&ToB 3/0
(paborta B rpymme)
HUTOI'O

4 TpynoemkocTh 1a00paTOPHBIX pa3feaoB Yy4eOHOH AUCHUILVIMHBI (MOAYJIsI) H KOHTAKTHOM
padoThI

Noe Haumenosanue pasoenos (mem) yueOHOU OUCYUNIUHBL Konmaxmmno/CPC
(mooyns), YOM
JIAB
1. Y3OM 1 Maremaruueckue pacuérsl, 2D u 3D yeprexu u 18/0
MOJICTIH.
2. Paznen 1.1 IIporpammuoe obecrieucHue st 6/0
MaTeMaTHYECKHX pacyéToB.
3. [TpoBenenue npoduiIbHBIX PacCYETOB B IPOrPaMMHOM
e 6/0
koMmmiekce Simintech (pabora B rpymie)
4. Paznen 1.2 [IporpammHoe obecriedeHue sl IOCTPOCHUS 2- 6/0
X MEPHBIX YEPTEXKEH.
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5. Coznanue napamerpuyeckoit 2D-monenu B cucteme T- 6/0
FLEX (paboTa B rpymme)

6. Paznen 1.3 IIporpammuoe obecneyenue st 3D 6/0
MOJICJIMPOBAHHSI.

7. IMoctpoenue 3D monenu o6bekra B KOMITAC 3D (pabora 6/0
B IpymnIe)

8. Y3M 2 Kaprorpadus, [MIC, BekropHas u pacTpoBas

18/0

rpaduka, odnauynsle cepBuchl 1 xumudeckoe I10.

9. Paznen 2.1 Kaprorpaduueckoe nporpaMmHoe obecriedeHue. 6/0

10. | HamoxxeHnue pactpoBoii rpaduku Ha KapTorpadhuIecKyro
OCHOBY, IOCTPOEHHE BEKTPOHOM KapTHI HA OCHOBE pacTpa B 6/0
nporpaMMmaoM kKomiuiekce QGIS (pabota B rpymnme)

11. | Pazgen 2.2 [IporpammHoe obecrieueHne 11 pacTpOBOH U 6/0
BEKTOPHOH TpaduKH.

12. | Co3nanue rpaduIecKuX dJIEMEHTOB TSI KOMMEPYIECKIX 6/0
IPOIYKTOB (paboTa B rpymie)

13. | Pazgen 2.3 ABToMaTu3anus pacuéToB u 00JaTHbBIE 6/0
nH(popMaMOHHbIE CEPBHCHL

14. | O3HakomileHHE ¢ 00JIAaUYHBIM CEPBUCOM JJOKYMEHTOB google,
B3aMMHAasi MHTErpalys CEPBUCOB JOKYMEHTOB, TAaOJIHLL, 6/0
npe3eHTauii u ¢popm (pabora B rpyne)
NTOI'O

5 MarepunanbHO-TeXHHYeCKOe olecrnedyeHHe mnponecca o0y4eHHs] JIMI € OIPaHUYCHHbIMH
BO3MOKHOCTSIMH 3/10POBbSI

Ne Tpebosarnue k MamepuanbHO-MEXHULECKOMY Hanuuue mamepuanvio-mexuuuecko2o 060py008anus u
obecneyenuio npocpammHo2co obecneyenus

1. | Hanuume ciennanbHOM ay AUTOPUH KoMmbroTepHslii Kiace, 1adopaTopus, CTyaHs
Hannuue agantupoBaHHON Mebenun

2. | Texauueckue cpeacTna [lepcoHanbHbIe KOMIIBIOTEPHI C JOCTYNIOM B ITHTEpHET
Bugeo yBenuuuTenb, crieuanau3upoBaHHAs
KOMIIBIOTEpHAsI TEXHUKA, MHTEPAKTUBHAS JOCKA,
aucten bpais

3. | [IporpammHoe obecrieueHne Microsoft Imagine (Microsoft Azure Dev Tools for

Teaching) Standard JloroBop Ne243/10, 370aef61-
476a-4b9f-bd7c-84bb13374212 ot 19.12.2018
AwnTumnaruat. By3.* Jlorosop Nel180/22/ETI(Y)20-
Bb ot 10.02.2020

Ionmucka Microsoft Office 365 cBoGoaHO
pacrpocTpaHseMoe 1Jisl By30B

Adobe Acrobat cB0601HO pacmpocTpaHsieMoe
Teams cBOOOHO pacmpoOCTpaHIEMOE

Skype cBoOoHO pacmnpocTpaHsieMoe

Zoom cBOOOHO pacrpoCTpaHsIeMoe

[Iporpamma yBenuueHus: H300paKCHUS Ha SKPaHE ,
POrpaMMbl SKPaHHOTO JIOCTYIIA
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