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1 leau u 3a1a4u 0OCBOEHUS Y4eOHOT0 MOTYJIA

[lenb ocBOCHHST y4€OHOTO MOAYJSA: (OPMHUPOBAHHE KOMIICTEHTHOCTH CTYACHTOB B 00JIaCTH
MH(OPMALIMOHHBIX TEXHOJIOTMH M CIEeUUaTIN3UPOBAHHOTO MPOTrPAMMHOIO OOECIeueHUs: ¢ y4EToM
crenuuKy TpodheCCUOHATHHON JACSITEILHOCTH.

3amauu.

a) cdopMupoBaTh y y4YalUXCS TMPEACTABICHUE O COBPEMEHHBIX HWH()OPMAIMOHHBIX
TEXHOJIOTUSIX, a TaK)Ke MPOTPAMMHBIX CpPEICTBaX, KOTOPbIE HCIONB3YIOTCS B MPOGECCHOHATBHON
NESTEIILHOCTH.

0) moka3ath 00J1aCTH, B KOTOPBIX MOTYT MCIIOJB30BaThCs cpeacTra IT.

B) 1aTh 0a30BBIC 3HAHUS IPUMEHEHUS CIEITUATN3UPOBAHHOTO TPOTPAMMHOTO 00ECTICUCHHUSI.

I) COpPUEHTHPOBATh Y4YalllUXCSl HCIOJIb30BAaTh IIOJyYEHHBIE HaBBIKM B Oymymiei
podhecCHOHATLHOM IS TEIILHOCTH.

2 Mecto yueoHoro moayJisi B crpykrype OINOII

Y4eOHOro MOIyNb OTHOCHTCS K OOS3aTeNbHONM 4YacTH Yy4yeOHOro IjlaHa OCHOBHOM
npodeccnoHaNbHON 00pa3oBaTeIbLHOM MPOrpaMMbl HampapieHui moarotoBku (manee — OITOIN). B
KauecTBE BXOIHBIX TPEeOOBAaHUI BBHICTYNMAIOT CPOPMUPOBAHHBIE paHEE KOMIIETCHLUH OOyYaroMIUXCs,
NpUOOpPETEHHbIE UMK B paMKax CICAYIOIIUX AWUCIUIUIMH (MOAYJCH, MPAaKTUK): MaTeMaruka, (pusuka,
XuUMUs1, onosnorusi, nHGopmaruka. OcBoeHHE YIeOHOTO MOIYJIS SBISIETCSI KOMIIETEHTHOCTHBIM PECYPCOM
IUISL TANbHEHIIero M3y4eHUs CIEAYIOMMX AUCHUILTUH (Momyned, nmpaktuk): IT B mpodeccnonanbHoi
JESITeTbHOCTH Ha TOCIEAYIOUIMX Kypcax MO HANpaBICHUSIM IOATOTOBKH, JUIS MPOXOXKICHHUS Y4eOHOH H
IIPOU3BOJICTBEHHON IIPAKTHK.

3 TpeOoBaHusi K pe3yJIbTaTaM OCBOEHHUS y4eOHOI0 MOLYJIs

[TepeveHpb KOMITETEHIIHIA, KOTOPBIE (POPMHUPYIOTCS B TIPOIIECCE OCBOCHUS yUEOHOTO MOJTYJIS:

VYK-1 CrnocobeH ocymecTBIsATh MOMUCK, KPUTHUECKUH aHaiu3 W CHHTE3 HH(POpMaLuH,
MPUMEHSTh CUCTEMHBIN TTOJIXO/1 ISl PEIICHHUS TIOCTABIICHHBIX 3aj1ad.

OIIK-1 CriocobeH pemiath TUHOBBIE 3a/laud MPO(GECCHOHATBLHON JESTEeNbHOCTH Ha OCHOBE
3HaHWUI OCHOBHBIX 3aKOHOB MAaTEMAaTHYECKHX, W €CTeCTBEHHBIX HAyK C TPUMEHEHHUEM
MH(POPMALMOHHO-KOMMYHHUKALMOHHBIX TEXHOJIOTUH.

OIIK-7 CnocobeH mMOHUMaTh NPUHIUIBI pabOThl COBPEMEHHBIX HH(OPMALMOHHBIX
TEXHOJIOTUH U UCTOJB30BaTh UX JUIS pellieHHs 3a1a4 IpopecCuOHAIbHOMN e TETbHOCTH.

Pe3y.HBTaT]':>I OCBOCHU yqe6H0ro MOAYJIA IMPEACTABJICHBI B Ta6J'II/II_Ie 1.

Ta6nuua 1 - Pe3ynbraTsl OCBO€HUS y4eOHOTO MOy IS

Pe3ynbTaThl OCBOSHHUS Y4€OHOTO MOAYJIS

Ko 1 HauMEeHOBaHHE KOMIIETEHIIUA o
(MHIMKATOPHI TOCTHKEHHUST KOMIIETCHITHIN)

VYK-1 Cnocoben VK-1.1 3uats VK-1.2 Y™meTh VK-1.3 Biagers HaBBIKAMH
OCYIIIECTRIIATE TIOHUCK, 0COOEHHOCTH BBISBJISITH CUCTEMHEIE aHaJIu3a ¥ CHHTE3a HAYYHOM
KPUTHYCCKUI aHATIU3 H CHCTEMAaTH3alUN CBSI3U U OTHOILICHHS WHPOPMALINU; HABBIKAMH
CUHTE3 HHPOPMALINH, uHpOpMAaLUH, MEXITy U3y4aeMbIMHU JIOTHYECKOW apryMEHTAIIH

MPUMEHSTH CHCTEMHBIN
MOJIXOJ1 AJISl peLICHUS
[IOCTaBJIEHHBIX 3a/1a4

MOJIyYEHHOH U3
Pa3HBIX HCTOYHUKOB
U METOJBI €€
KPUTHYECKOTO
aHaIM3a.

SIBIICHUSIMU,
Ipoueccamy,
MIPAKTUKaMU U
OnpenenThb
MIPOTHBOPEUHS,
BO3HHUKAIOIKE B
JIaHHBIX CBS3SX U
OTHOLIECHHMSAX;

BEBIBOJIOB U CYXKJICHHH B
pelIeHUH
npo¢eCCHOHATBHBIX 3a1a4.




MIPUMCHSTh
CHCTEMHEBIN ITOJX0/ B
HUHTEJUIEKTyalIbHOM
JIeSITCILHOCTH.

OIIK-1

OIIK-1.1 3naTh

OIIK-1.2 Ymets

OIIK-1.4 Baazgetn

CnocobeH pemarb OCHOBHBIE MOHSITHS U MIPUMEHSTh MH()OPMALMOHHO-
THUIIOBBIC 337a4H 3aKOHBI MaTEeMaTHIECKHE U KOMMYHHUKaIIMOHHBIMH
npodeccuoHaNIbHOM MaTEeMaTHIECKHX, €CTECTBEHHOHAYYHbIC | TEXHOJOTHAMH IS PEIICHUS
JEeATEILHOCTH HA OCHOBE €CTECTBEHHOHAYYHbIX | 3aKOHBI P PELICHUH THUIIOBBIX 33/1a4
3HAHUH OCHOBHBIX u 3aja4 JIECOXO3SIMCTBEHHOM
3aKOHOB MaT€MaTHUECKHX, npodeccHoHaIBHBIX TEOPETHIECKOTO, JIESITEIIHOCTH.
U €CTECTBEHHBIX HAYK C JVICIUILINH, 9KCTIEPUMEHTAIBHOTO
NPUMEHEHHUEM CBSI3aHHBIC C U TIPUKIIaTHOTO
nH(OpMaLMOHHO- npodeccroHaNbHOI XapakTepa.
KOMMYHHKAIIMOHHBIX JeSITeIbHOCTBIO. OIIK-1.3 Ymets
TEXHOJIOTH MOJIb30BATHCS
THUIIOBBIMH
MaTreMaTHYeCKUMHU,
(bU3NIECKUME U
XMMHYECKUMHU
METOJIaMH TIPH
IUTAHUPOBAHUH U
MIPOBENCHUH
JIECOX03AHCTBEHHBIX
MEPOIPUITUH,
HarpaBJIeHHbIX Ha
HEHCTOIUTEIHHOE
HCTIOJIb30BaHHUE JIECOB.
OIIK-7 OIIK-7.1 3Hath 1 OIIK-7.2 Ymets OIIK-7.3 BnaneTs HaBBIKOM

CHOCO6€HHOHHM3TLHPHHHHHH IMOHUMATD MPUHIIUIIBI

paboTHI COBPEMEHHBIX paboTh
UH(OPMALMOHHBIX TEXHOJIOTHH H COBPEMEHHBIX
UCIIONB30BATh MX IS PEIICHUS 3a/1a4 HH(OPMALMOHHBIX
npohecCHOHATLHON eI TEIBHOCTH. TEXHOJIOTHH

HCIIOJIb30BaTh
TIPUHITUITEI paOOTHI
COBPEMEHHBIX
HH(POPMAIMOHHBIX
TEXHOJIOTHI JUIS
pelIeHns 3a1a4q
npogeccCHOHATBHOM

JACATCIbHOCTU

MIPUMEHEHHUSI COBPEMEHHBIX
HHPOPMATMOHHBIX
TEXHOJIOTHI B
po¢eCCHOHATBHOMH
JIeATeIbHOCTH

4 CTpyKTYpa M cojiep:KaHue Y4eOHOr0 MOIY.Jasl

4.1 TpyaroeMKOCTh Y4eOHOT0 MOAYJIs

4.1.1 TpyaoeMKOCTb yueOHOro MoAayisl sl Oo4yHOM (opmbl 0OydeHHs TMpejAcTaBlieHa B

Tabmuie 2, 11 3a04HOU B Ta0IHIE 3

Tabnuua 2 - Tpy10eMKoCTh y4eOHOT0 MOIYJIS It OUHOU (hOpMBI 0O0yUEHUS

Buovwt yuebnoii pabomoi Bceeo Pacnpedenenue no cemecmpam

3 4 5 6 7 8
OO6mas Tpy0eMKOCTh Y4eOHOTO 6 1 1 1 1 1 1
MOJyJIsl B 3aueTHBIX enuHnmnax (3ET)
1. KonrakTHasi padoTa B 84 14 14 14 14 14 14
akajgemnueckux yacax (AY):
a) ayIuTopHAas 84 14 14 14 14 14 14
Jlekuun (JIEK) 12 2 2 2 2 2 2
[Mpaktrueckue 3anstus (113) 36 6 6 6 6 6 6




JlabGopatopusle 3ansitus (JIP) 36 6 6 6 6 6 6
0) BHeayIMTOpHAS 12 2 2 2 2 2 2
2. CamocrosiTeJbHasi pa6oTa B 132 22 22 22 22 22 22
akajeMnueckux yacax (AY):

IIpoMeskyTouHasi aTTecTanus: (3a4eT; 3a4eT | 3a4eT | 3a4eT | 3a4eT | 3a4eT | 3a4eT
auddepeHIMPOBAHHBIH 3a4eT;

JK3aMeH)

Tabnuna 3 - TpynoeMKocTh y4eOHOT0 MOYJIS SISl 3209HON (POPMBI 00yUeHUS

CXCM.

Buowt yuebnoi pabomoi Bceco Pacnpedenenue no cemecmpam
5 6 7 8 9 10
Oourast TpyI0EMKOCTh Y4€OHOTO 6 1 1 1 1 1 1
Moayst B 3aueTHbIX eaununax (3ET)
1. KonrtakTHasi pa6oTa B 24 4 4 4 4 4 4
aKkajgeMu4yeckux yacax (AY):
a) ayaiuTopHasi 24 4 4 4 4 4 4
Jlexmuu (JIEK)
IMTpaktuueckue 3ansatus (I113) 24 4 4 4 4 4 4

JlaGoparopusle 3ausTus (JIP)
0) BHeayIMTOpHAS
2. CamocrosiTeJbHasi pagoTa B 192 32 32 32 32 32 32
akajeMmnuyeckux yacax (AY):
IIpome:xxyTounas aTTecTanus: (3a4eT; | 3a4eT | 3a4eT | 3a4eT | 3a4eT | 3a4eT | 3a4eT | 3a4eT
au(depeHIIUPOBAHHBIN 3a4eT;
K3aMeH)

4.2 ConeprxaHue y4eOHOT0 MOTYJIsI
YIM 1 MaremaTtnueckue pacuétol, 2D u 3D ueprexu u mogesu.

Paznen 1.1 [IporpamMHoe obecrieueHue s MaTeMaTUYECKUX pacu€ToB.
1.1.1 UnTepdoeiic, pyHkumoHan, npuMepsl paboTsl ¢ mporpammoit Simintech.
1.1.2 OcHOBBI MaTEMaTHYECKOTO MOJICITHPOBAHMS, MTPEICTABICHIE JAaHHBIX B BHJIE TAOIHIl U

1.1.3 IIpoBenenune npoUIbHBIX PaCYETOB B MPOrPAMMHOM KOMIUIEKce Simintech.

Paznen 1.2 [IporpammHOe oOecrieueHune isl TOCTPOSHUS 2-X MEPHBIX YePTEKEH.
1.2.1. OcHoBBI HOCTpOEHUS NapaMeTpuieckoit 2D-monenu.

1.2.2. TlocTpoeHne mapaMeTpHIECKUX 00BHEKTOB.

1.2.3. Co3nanue napamerpuueckoit 2D-monenu B cucreme T-FLEX.

Paznen 1.3 I[Iporpammuoe obecnieuenue it 3D MonenupoBaHusi.
1.3.1. Cnemduxanus B Kommac-3D.

1.3.2. Co3pnanue ueprexa B Kommac-3D.

1.3.3. IToctpoenue 3D monenu o6bekta B KOMITAC 3D.

YIOM 2 Kaprorpapus, I'IC, BekTopHasi 1 pacTpoBasi rpauka, 00J1a4Hble CEPBUCHI H

xummnueckoe I10.

Paznen 2.1 Kaptorpaguueckoe mporpaMMHoOe obecrieueHue.

2.1.1 Untepdetic, GyHKIIMOHAN, TOIOTHATEIFHBIC HHCTPYMEHTHI 00paOOTKH PaCTpPOB.

2.1.2 Pyunasi u aBTOMaTH4ecKasi BEKTOPU3AIIUS PACTPOBBIX H300paKEHUH.

2.1.3 Hamoxxenue pacTpoBoii Trpadukud Ha KapTorpaUyecKyrd OCHOBY, ITOCTPOCHUE

BEKTOPHOM KapThl HA OCHOBE pacTpa B mporpaMMHoM kKomruiekce QGIS.
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Paznen 2.2 [IporpammHoe obOecrieueHre 1J1si paCTPOBOM U BEKTOPHOW TpaUKH.
2.2.1 PaccMoTpeHne HHCTPYMEHTOB JUISI CO3/IaHUS M PEIaKTUPOBAHMS BEKTOPHOU IpaduKu.
2.2.2 TlpuMepsl KCIIONIb30BaHMSI IPa)UIeCcKOTO PEIaKTopa JIIsl CO3AaHUsT CHMBOJIUKH.

2.2.3 Co3nanue rpaduuecKux 3JIEMEHTOB I KOMMEPUYECKHUX MPOIYKTOB.

Paznen 2.3 ABromaruzanus pacuéToB U 00JIauHbIe HH(OPMAIIMOHHBIE CEPBHCHI.
2.3.1 O6maunslii ceprc google docs, UCIoIb30BaHUE B YCIOBHIX KOPIOPATUBHOM PaOOTHI.

2.3.2 Ucnonb3oBanue google Tabuuiy uist CIIOXKHBIX pacy&ToB.

2.3.3 OsHakomiieHHE ¢ O0JIauHBIM CEPBHUCOM OKYMEHTOB QoOgle, B3auMHas WHTErpanus
CEPBHCOB JJOKYMEHTOB, TAOIHUII, IPE3CHTAIUN U PopM.

4.3 TpynoeMKOCTh pa3iejioB y4eOHOr0 MOyl U KOHTAKTHOMH padoThl

Tabnuma 4 — Tpya0eMKOCTh pa3/ielIoB yueOHOro MOAYJIsl U KOHTAaKTHOM paOoThI

KonrakTHas pabora (B AY)

Breayn
HaunmMeHnoBanue pa3nennoB (TeM) yueOHOro MOIyJIst AynutopHas DopMBI TEKYILETro
e YOM, nannune KII/KP JIP Ll KOHTPOJIS
' ’ JIEK | II3 CPC | (BAY)
¥Y3M 1 Martematndeckue pacuérsl, 2D u 3D yepTexxu n Mogesan.
Pazgen 1.1 IlporpaMMHoOe odecniedeHHe VIS MATEMATHYECKUX PacyéToB.
111 HpOF.PaMMHOC obecrieyeHue il MaTeMaTHYeCKUX 2 ) ) _ 2 KonTtponsHsrit
pacuéToB orpoc
112 Wnrepdeiic, (b}./HI?L[I/IOHaJ'I, npuMepsl paboThI C ) 3 3 ) ) KonTtponsHsIit
nporpammoii Simintech onpoc
113 OCHOBBI MaTEMaTHYECKOTO MOJICIINPOBAHHUA, ) 3 3 ) ) Tectnposane
IIpEJICTAaBJICHNE IAHHBIX B BUE TaOJIHIl M CXeM
Paznen 1.2 IlporpamMHoe oGecnieyeHue J1Jisl IOCTPOEHUs 2-X MEPHBIX YepTexKeid.
121 IIporpammuoe 06S:cnequp1e JUTA TIOCTPOCHUS 2-X 2 ) ) ) 2 KonTtpomnsHsrit
MEpHBIX YepTeKeH orpoc
122 OcHOBBI OCTpPOEHUS TapaMeTpuueckoi 2D- ) 3 3 ) ) KouTpoabhslit
MOJIETIH orpoc
1.2.3 | IlocTpoeHue mapaMeTpUIeCKUX 0OBEKTOB - 3 3 - - TectupoBanme
Pasnea 1.3 IlporpamMHoe obecnieyernue s 3D MogeaupoBaHusi.
131 [porpammuoe obecnieueHue anst 3D 2 ) ) ) 2 KouTpoabhblit
MOJICITMPOBAHHMS orpoc
1.3.2 | Cneundwukamus B Kommac-3D - 3 3 - - Konrposbrtii
orpoc
1.3.3 | Co3nanne yeptexa B Kommac-3D - 3 3 - - TectupoBanme
YIOM 2 Kaprorpapus, 'UC, BekTopHasi u pacTpoBas rpaguka, 00/J1a4Hble CePBHUCHI.
Pasnea 2.1 Kaprorpaguueckoe nporpaMMHoe obecrneyeHue.
2.1.1 | Kaprorpaduueckoe nporpaMMHoe odecrieueHue 2 - - - 2 KOHEI;J;I;HHH
212 Wnrepdeiic, pyHKIMOHAI, TONOIHUTEIbEHBIE ) 3 3 ) ) KonTponbhslit
HHCTPYMEHTHI 00paboTKH pacTpoB onpoc
213 Pyunas u ABTOMATHYECKaA BEKTOPH3ALNA ) 3 3 ) ) Tectnposane
PacTPOBBIX H300paXKeHHHA
Pa3nen 2.2 IIporpamMHoe oGecnieyeHue Ui PACTPOBOii M BEeKTOPHO# rpaguku.
291 [IporpammHOe obecnieueHne At pacTPOBOH U 2 ) ) ) 2 KoHnTponbhblit
BEKTOPHOH rpaduku onpoc
299 PaccMoTpeHne MHCTPYMEHTOB AJIs CO3/1aHUA U ) 3 3 ) ) KonTponbhblit
peIaKTHPOBaHMS BEKTOPHOH rpaduku orpoc
293 [Tpumeps! ncnonap30BaHUs TpaduIecKoro ) 3 3 ) ) Tectnposane
pemakTopa JUIs CO3/IaHMsI CHMBOJIMKHI
Paznen 2.3 ApTomaTu3anus pacyéToB M 00Ja4Hble HHPOPMALIMOHHbIE CEPBUCHI.
231 ABTOMaTH3aIUs pacyETOB U 00TaYHBIC 2 ) ) ) 2 KontponbHsrit

WHPOPMAIMOHHBIE CEPBUCHI

orpoc




239 Oo0naunblii cepuc google docs, Ucmob30BaHKUE B ) 3 3 ) ) KouTpoabHblit
o YCIIOBHSIX KOPIOPATUBHOM PabOThI onpoc
234 I/Icn(?.nmmaaﬁne google TaOmuIL AT CIIOKHBIX i 3 3 i i TecTuposanme
pacyéroB
IIpomeskyTOUHAs aTTECTALIUS 3auér
UTOI'O 12 [ 36 | 3 | - | 12 ]

4.4 JIaGopaTtopHbie padoThI
4.4.1 TlepeueHn TeM 1aOOPATOPHBIX PabOT:

1. [TpoBeneHMe MPOPMIBHBIX PAcCYETOB B MPOTPAMMHOM KOMIUTeKce Simintech.

2. Co3nanue napamerpuueckor 2D-monenu B cucreme T-FLEX (mabopmarnimonHas JeKIus).
3. [Moctpoenne 3D moaenu o6bekTa B KOMITAC 3D (MH(pOpMaIMOHHAS JTEKITH ).

4. Hanosxxenue pactpoBoi rpaduku Ha KapTorpaguueckylo OCHOBY, IOCTPOEHHE BEKTPOHOM

KapThl Ha OCHOBE pacTpa B mporpaMMHoM Komiuiekce QGIS (uadopmMaronHas JeKIs).

5. Co3nganue rpadUyecKuX 3JIEMEHTOB JJIsi KOMEPYECKHX MPOAYKTOB (MH(OpMalMOHHAs

JICKITHS ).

6. O3HakoMJIeHHE C 00JaYHBIM CCPBUCOM INOKYMCHTOB google, B3aMMHas1 HHTCIrpanus

CEpBUCOB JOKYMEHTOB, TAOJHII, Tpe3eHTAi U GopM (MHPOPMAITMOHHAS JICKITUS ).

4.4.2 TlpumepHbIE TEMBI KYPCOBBIX pabOT/KypCOBBIX IPOEKTOB:
KypcoBble paboTh/POEKTHI HE IPELYCMOTPEHBI YU€OHBIM IIJIAHOM.

5 MeToanyeckue peKOMeHIAI UM 110 OPTaHU3AIUM OCBOEHUS] Y4eOHOT0 MOTYJIsl

Tabnuma 5 — Meroguveckue peKOMEHIAIMHU 110 OPTraHU3aIuH JICKIIMOHHBIX 3aHITHI

Ne TembI JeKIMOHHBIX 3aHsTHIA (hopMa mpoBeaeHwMs) Tpynoem-
KocTh B AY
Y3M 1 Marematuueckue pacuérsl, 2D u 3D yepTexxu u Moaean.
Pa3gen 1.1 IIporpaMmmHoe odecneyeHue VI MATEMATHYECKUX PAc4EéTOB.
1. | [IporpammHOe obecnieueHHe sl MATeMaTHYEeCKUX pacuéToB (MH(GOPMAIMOHHAS JISKIIHS) I 2
Pa3gen 1.2 IlporpaMmMHoe odecniedeHue VISl MOCTPOEHUS 2-X MEPHBIX YepTesKeil.
2. | [IporpammHOe obecrieueHHe AJIsl MOCTPOSHUS 2-X MEPHBIX depTexkel (MHpOopMaIMoHHAasT JICKITHST) I 2
Paznen 1.3 IlporpamMHoe obecnieuerue s 3D MogeupoBaHusi.
3. | [IporpammHoe obecnieuerne aist 3D MoaenupoBaHus (MHPOPMALMOHHAS JICKITHS) I 2
Y3M 2 Kaprorpadus, 'UC, BekTopHasi U pacTpoBasi rpaguka, 00J1auHble cepBuchl H xXumuueckoe I10.
Pasnen 2.1 Kaprorpadguueckoe nporpaMMHoe odecrnedyeHue.
4. | KapTtorpaduueckoe nporpaMmHoe obecriedeHne (MHPOpMaIIHOHHAs JICKITHST) I 2
Pa3gen 2.2 IlporpammHoe oGecnedeHue LISl PACTPOBOIl M BeKTOPHON rpaguku.
5. | [IporpammHOe obecnieyeHue 1Jisl pacTpPOBOM M BEKTOPHOI rpaduku (MHGOopManmoHHast JISKIHS) | 2
Pazgen 2.3 ApromaTtusanus pac4éToB u 00Ja4Hble HHPOPMALIMOHHBIE CEPBUCHI.
6. ABTOMaru3anus pac4éroB M 001ayHble HHOPMAIIMOHHBIE CepPBUCHI (MH(QOpMALMOHHAS JICKIIHS) 2
UTOIro 12

CpenctBaMu TIPOBENICHUSI 3aHATHHA SBJSIOTCS TOJOCOBBIE COOOIIEHHUS TMPEroaaBaTes,

Ipe3eHTAllMM 10 TeMaM, HWHTEpaKTHUBHBbIE CpEACTBa, Yy4yeOHble QUIbBMBL J[1 BBITOJHEHUS
CaMOCTOSITENTLHOW paboOThl CTyJIEHTaM HEOOXOIMMO IIOJIb30BaThbCS OCHOBHOHM JIMTEpaTypoud H
JOTIOJTHUTEIBHON JMTEpaTypol, SJIEKTPOHHBIMU pECypcaMu B COOTBETCTBHUHM C KapTod ydeOHO-
MeTouyeckoro obecrnieueHus: yuyeonoro moayns (Ilpunoxxkenue b). PedynbraTel camocTosiTenbHON
paboThI 0OopMIIAIOTCS B BHJI€ KOHCIIEKTA JIEKIIUI WK pedepara.

KOHTpOJ’IL o M3YUCHHUIO TGOpeTI/I‘IeCKOI\/II JaCTu MOAyJd OCYIICCTBIISACTCA METOJO0M

MMPOBCACHUA KOHTPOJIbHBIX OIPOCOB IO TCMC JICKIIMHW HUJIM KOHTPOJIbHBIX pa60T 110 O6’be,Z[I/IHéHHI>IM
temam ([Ipunoxxenue A).




Tabnuna 6 — Meroanyeckre peKOMEHIAIUH 110 OPTaHU3ALNHU PAKTHUYECKUX 3aHATHH

Ne TeMbI IpakTU4YECKUX 3aHATHH (popMa MpOoBEICHUS) Tpynoem-
KocTh B AY

YOM 1 MaremaTtudeckue pacuérsl, 2D u 3D yepreiku u Mojen.

Pa3gen 1.1 IIporpammHoe odecnedeHue VI MATEMATHYECKUX Pacu€éToB.

1. Hurepdeiic, byHKIMOHAN, TpUMEpBI paboThI ¢ porpammoii Simintech (pabota B rpymme) 3
2. OCHOBBI MATEMaTHYECKOTO MOICITHUPOBAHHS, TPEACTABICHHE AaHHBIX B BUEe Tabmuil 1 cxeM (paboTa 3
B Ipymime)
Pa3gen 1.2 IlporpammHoe odecniedeHue VISl MOCTPOCHHS 2-X MEPHBIX YepTesKeil.
3. OCHOBBI OCTPOCHHS TapameTpryeckoii 2D-monenu (pabora B rpymie) 3
4. IMocTpoeHne mapaMeTpuieckux 00beKkToB (paboTa B rpymime) 3
Paznea 1.3 IlporpamMHoe obecnieyerue s 3D MogeaupoBaHusi.
5. Crenmdukanus B8 Komnac-3D (pa6ota B rpymie) 3
6. Coznanue yeprexa B Kommac-3D (pabota B rpyrmme) 3

Y3M 2 Kaprorpadus, 'UC, BekTopHasi M pacTpoBas rpaguka, 00J1auHble cepBuchl M xumuyeckoe I10.

Paznen 2.1 Kaprorpaguueckoe nporpaMMHoe odecriedeHue.

7. Wurepdeiic, pyHKIMOHA, JOMOJIHUTEIbHBIE HHCTPYMEHTHI 00paboTKH pacTpoB (paboTa B rpymnie) 3
8. PyuHas ¥ aBTOMaTHYECKasl BEKTOPHU3AIIKs PACTPOBBIX M300pakeHuit (paboTta B rpyime) 3
Paznen 2.2 IlporpaMmMHoOe o6ecnieueHne Jisl PACTPOBOIl H BEKTOPHOI1 rpaduku.
9. PaccMoTpeHre MHCTPYMEHTOB JJIs CO3aHUS U PEJIAKTUPOBAHUS BEKTOpHO# rpaduku (pabora B 3
rpyne)
10. | Ilpumepsl HCTIONIB30BaHMsI IPaGUIECKOr0 PEAKTOPA JUIS CO3[aHusI CHMBOJIMKH (paboTa B rpymiie) 3
Pa3nen 2.3 ApTomaTu3anusi pacyéToB H 00Ja4HbIe HH()OPMAIMOHHBIE CEPBHUCHI.
11. | O6naunsii cepBuc google docs, UCIOIB30BaHUE B YCIOBHIX KOPIOPATHBHOM paboThl (paboTa B 3
rpyIe)
12. | Hcmons3oBanue google TabuIl AjIs CIOXKHBIX pacyéToB (paborta B rpyiime) 3
HUTOTI'O 36

Pexomennanuu K NpoBEACHUIO ITPAKTUYECKUX 3aHIATUI

B mnponecce nNpakTMYECKMX 3aHATHH ydalluecs BBINOIHAIOT 3aJaHHUE I0J PYKOBOJCTBOM
IpernojaBaTesiss B COOTBETCTBUM C H3y4aeMbIM MaTepuajoM. BrinonHeHue mnpakTUyeckux padoT
HaMpaBJICHO HAa CUCTEMAaTH3alMIo, YIIyOJieHHE U 3aKperuleHue TeOPEeTHUECKUX 3HAHUI 10 KOHKPETHBIM
TeMaM ydeOHOro MOJyJs, a TakXke Ha pPa3BUTHE aHAIUTUYECKUX, KOHCTPYKTUBHBIX YMEHHUI
o0y4aromuxcsl.

PaGora B rpymme - coBMecTHas [€ATENbHOCTh CTYAEHTOB B TpyIIE IMOJ PYyKOBOJICTBOM
npenojasatens. [IpenogaBarens BeAEIsAET BOIPOCH! (001Ias 3ajaua), OTBEThl Ha KOTOPBIE JJOJKHBI OBITh
MOJIy4eHBI B XOJIe TpynmnoBoil pabotel. OOmmas 3a7aya MMEET MHOTO BO3MOXHBIX BApUAHTOB PEIICHUS
WIN K€ HOCUT 0Os3aTeNbHBIM XapakTep A CTYACHTOB, T.€. 3aJaHHE IMO3BOJSET OBJIA/JETh HABBIKOM
€AMHOOOPA3HOTO €ro BHIITOJIHEHHUS.

Tabmuma 7 - Metoaudyeckne peKOMEH AU 10 OPTaHU3alliy JabopaTOPHBIX padboT

Ne Temsl 1a60paTopHBIX padoT Tpynoem-
KocTh B AY

Y3M 1 Marematnuyeckue pacuérsl, 2D u 3D yepre:xxu 1 MoeJIn.

Pa3gen 1.1 IIporpammHuoe oGecnedeHue I MATEMATHYECKHX Pac4€TOB.

1. | [MpoBeneHne POGHUIBLHBIX PacCUéToB B MPOrpaMMHOM KoMiuiekce Simintech (pabota B rpymie) I 6
Pa3nen 1.2 IlporpaMmMHoe oGecneyeHue LISl MOCTPOEHUS 2-X MEPHBIX YepTesKeil.
2. | Co3znanne napamerpuueckoi 2D-moenu B cucteme T-FLEX (paGora B rpymie) I 6
Pasnen 1.3 IllporpamMHoe o6ecnieuerue st 3D MoaeMpoBaHusi.
3. | Hocrpoenne 3D monemn o6bexra 8 KOMITAC 3D (paGota B rpyrine) | 6

¥Y3M 2 Kaprorpadus, TUC, BekTopHasi 4 pacTpoBasi rpaguka, 00;1a4Hble CEPBHUCHI.

Pa3nen 2.1 Kaprorpadguueckoe nporpaMMHoe odecrneyeHue.

4, Hanosxenue pacTpoBoii rpaduku Ha KapTOrpa@uIEcKy0 OCHOBY, IIOCTPOSHHE BEKTPOHON KapThl Ha 6
OCHOBe pactpa B mporpammuoM Komiutekce QGIS (paGoTa B rpyiie)
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Pa3nen 2.2 IlporpammHoe obecnedeHue VISl PACTPOBOIi M BeKTOPHON rpaguku.

5. | Cosnauue rpauuecKix 51eMEHTOB JUlsi KOMMEPYECKHX IIPOAYKTOB (paboTa B rpymie) | 6
Pazgen 2.3 ApromaTu3anus pac4éToB M 00Ja4Hble HH(OPMALMOHHBIE CEPBUCHI.
6. O3HakoMJICHHE C 00JaYHBIM CEPBHCOM JIOKYMEHTOB google, B3aMHasi HHTETrpaLusi CEpBUCOB 6
JIOKYMEHTOB, Ta0ONuIl, pe3eHTanui 1 popM (padota B rpymie)
UTOoro 36

Pexomenammu K mpoBeACHUIO J1a00OPaTOPHBIX paboT.

JladbopaTopHasi pa6ora — 5TO OCHOBHOW BHJ Yy4eOHBIX 3aHATHUH, HANpaBICHHBIA Ha
HKCHEPUMEHTAIBHOE IOATBEPKACHUE TEOPETHUECKUX NOJOXeHud. B mpouecce mabopaTtopHoii
paloThl ydamlyecs BBINOJHAIOT OJHY WJIM HECKOJbKO Ja0OpaTOpHBIX PAabOT IOJ PYyKOBOACTBOM
IIpernojaBaTeiii B COOTBETCTBUU C M3Y4YaeMbIM COJAEpKaHMEM ydueOHOro marepuana. BelnosHeHue
1a00paTOpHBIX paboT HampaBiIeHO Ha: 00O0OIIEHUE, CUCTEMATHU3aLUI0, YIITyOJleHHe TEeOpEeTHUYECKUX
3HAHUH 10 KOHKPETHBIM TeMaM y4eOHOTro MOIyJIsl; (POPMHUPOBAHKUE YMEHUI PUMEHSTD MOTyYSHHbIE
3HaHUS B  IPAKTUUYECKOM  JIEATENILHOCTH; pPa3BUTHE  AHAJMTUYECKUX, IPOEKTHUPOBOYHBIX,
KOHCTPYKTUBHBIX yMEHHH; BBIPAOOTKY CaMOCTOSITEIBHOCTH, OTBETCTBEHHOCTH ¥ HAyYHOM
VMHUIMATUBBIL.

B xone mabopatopHbIx padoT y ydammxcsi GOpMHUPYIOTCS MPAKTHYECKHE YMEHUS U HaBBIKU
oOpalleHuss ¢ pa3jInYHbIMM NPUOOPaMH, YCTAaHOBKAaMH, JIAOOPATOPHBIM OOOPYZOBAaHHEM, a TaKXkKe
UCCIIeIOBaTeNbCKUE  yMeHus  (HaOionaTh, CpaBHMBAaTh, AaHAJW3UpPOBaTh, YCTaHABJIMBATh
3aBUCUMOCTH, JIeaTh BBIBOABI M OOOOIIEHHUS, CAMOCTOSTEIbHO BECTH HCCIEIOBaHUSA, OPOPMIIATH
pe3yJIbTaThl).

JlaGopaTtopHble pabOThl Kak BHJ Y4YE€OHOM JEATEIbHOCTH IPOBOJAATCS B CIELUAIBHO
000pYyI0BaHHBIX Ta00PATOPHSIX.

Heo6xonumble CTPYKTYpHBIE 3JIEMEHTHI 1a00paTOPHOIO 3aHITHUSA:

e HMHCTPYKTaX, IPOBOJUMBIH MpPENoIaBaTeNIeM;
e  CaMOCTOATEJbHAs IEATENBHOCTD yUaIIUXCH,
e 00CyX/JeHHE UTOTOB BBINOJIHEHUS 1a00paTOPHOMN paboTHl.

Ilepen BbIMONHEHHEM JTa0OPATOPHOI pabOTHI MPOBOAUTCS MPOBEPKA TEOPETHUECKUX 3HAHUM
yYaIUXcs — X TOTOBHOCTH K BBIMOJIHEHUIO 3a/1aHUS.

ITo xaxnoii naboparopHoil paboTe ydeOHOro MoayJssd Ha Kadenpe UMEITCs METOIUYECKue
yKa3aHMsl 110 UX IPOBEICHHUIO.

dopma opraHuzaluy yyaluxcs py NpoBeJeHUH Ja00opaTopHbIX padoT — B rpynmnax. Padora

BBITNIOJHSETCST Opuranamu (3BeHbsiMH) 110 4-5 yenoBek. Kaxmas Opuraja BBINONHIET HCCIIEI0BaHUE
OJTHOr0 Habopa NMPOJYKTOB B COOTBETCTBUU C TEMOW 3aHATHS.
Pe3ynbTaTsl BhIIOTHEHUS J1a0OpaTOPHBIX paboOT OQOPMIISIIOTCS ydallMMHU B BHJE OT4eTa, (opma U
COJIEP/KaHUE KOTOPOTO OINPENEISIOTCS COOTBETCTBYIOIIMMHU METOAMYECKUMHU YyKa3zaHUAMHU. OLIEHKH
3a BBINOJIHEHUE JITAOOPATOPHBIX PadOT SBJISAIOTCS OAHMMM U3 MOKa3aTeNed TeKyIled yCleBaeMOCTH
yyamuxcs no yueoHoMy MOJIYJIIO.

6 @oHA OLEHOYHBIX CPEACTB Y4eOHOIr0 MOIYJIst
@DOH/]1 OLIEHOYHBIX CPEJCTB IpeacTaBieH B [Ipuioxennn A.

7 Yca0BHSI OCBOEHUS y4eOHOT0 MOTYJIsA

7.1 Y4yeOHO-MeTOAMYECKOE 00ecniedeHne
VY4eOHo-MeTOAMYECKOT0 o0ecrieueHrne yueOHoro Moayis npejacrasieHo B [Ipunoxenun b.

7.2 MaTepuaJbHO-TEXHHYECKOE 00ecnevyeHne

Tabnuma 8 — MaTepuanbHO-TEXHUYECKOe 00ecrieueHre yaeOHOTO MO IS

No TpeboBaHMe K MaTepHUaIHHO- Hanmane matepuanbHO-TEXHUIECKOTO 000pyA0BaHUS 1
TEXHIIECKOMY 00€CIIeUCHUIO MIPOTPaAMMHOTO 00eCTIeUeHHS
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YueOHble ay JTUTOPHUH JUTS IPOBEACHUS
Yy4eOHBIX 3aHATHIH

ayJIMTOPHS JIUIs IPOBEACHUS! JIEKIIMOHHBIX M/WJIN MPAKTUYECKUX
3aHATHi: yueOHas MeOelb (CTOJIBI, CTYJIbS, JOCKa)

HOMEILICHUS 1JIsl CAMOCTOSTEIBHOM paOoThl (HaJIMYne KOMIBIOTEPA,
BbIX0# B MIHTEpHET)

[IporpammuOe obecnieueHme

Microsoft Imagine (Microsoft Azure Dev Tools for
Teaching) Standard Jforosop Ne243/10, 370aef61-476a-4b9f-
bd7c-84bb13374212 ot 19.12.2018

Awntumnaruar. Bys.* Jlorosop Nel180/22/EII(Y)20-Bb ot
10.02.2020

IMoamucka Microsoft Office 365 cBo6oaHO pactpocTpaHseMoe AJs
BY30B

Adobe Acrobat cBoGoHO pactpocTpassieMoe

Teams cBoOOHO pacpocTpaHsieMoe

Skype cBoGoaHO pactpocTpaHsemMoe

Z00m cBOOOIHO pacpoCTpaHIEMOe
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[Tpunoxenue A
(o0s3aTeNbHOR)
@DoH/1 OLIEHOYHBIX CPEICTB
yueoHoro moayJis «IT B mpodeccnoHaibLHOM 1eITeJIbHOCTH

1 CTpykTypa (hoHIa OLIEHOYHBIX CPEICTB

DOH/T OIICHOYHBIX CPEJICTB COCTOUT UX JBYX YaCTEH:

a) OTKPBITAs YacTh - o0IIast nHpopMarus 00 ONCHOYHBIX CPEACTBaX (HA3BAHHE OIEHOYHBIX
CPEICTB, MPOBEPSEMble KOMIIETCHIIUH, Oailibl, KOJMYECTBO BAPHAHTOB 3a/JaHHM, METOJANYECKHUEC
PEKOMCHAAUWHN JIA IMPUMCHCHHA OLCHOYHBIX CPCACTB U Hp.), KOTOpasa NnpcACTaBJICHA B HAaHHOM
JIOKYMEHTE, a TaK)Ke T€ BOMPOCHI U 3aIaHKsI, KOTOPbIE MOT'YT ObITh JOCTYITHBI JIs1 00Y4YarOIIerocs;

0) 3aKpbITas 4acTh - (DOH]I BOIPOCOB M 3a/JaHUI, KOTOpas HE MOXET ObITh 3apaHee JAOCTyITHA
111 00yUaroIuXxcs (IK3aMEeHAIIMOHHBIE OWJICTHI, BOIIPOCH K KOHTPOJILHON paboTe U 1p.) U KOTOpast
XpaHUTCs Ha Kadeape.

2 IlepeyeHb OLEHOYHBIX CPEACTB TEKYIIero KOHTPOJs H (OPM NPOMEKYTOUHOM
aTrecTaluu

Tabmuma A.1 — [lepedeHb OIICHOUHBIX CPEACTB

Ne O1ieHOYHBIE CPECTBA Paznens! (TeMbl) y4eOHOTO MOy bamer | IIposeps
UL TEKYIIETO KOHTPOJIS eMbIe
KOMIIETECH
12031

1.1.1 IlporpamMmmHOe oOecrieueHne il MaTeMaTHYECKUX
pacu€ToB
1.1.2 UnTepodeiic, GyHKIHNOHAN, TIPUMEPHI PAOOTHI C
mporpamMmoit Simintech
1.2.1 TllporpammHOE 0OecTICUeHHE IS TIOCTPOCHHS 2-X
MEpHBIX YepTexen
1.2.2 OcHOBEI MOCTpOSHHS TapameTprdeckoi 2D-monenn
1.3.1 [Iporpammuoe obecniederne st 3D MoIenHpOBaHUs
1.3.2 Cremmnduxanus 8 Kommac-3D
2.1.1 Kaprorpadudeckoe mporpaMMHOe 00eCTIedeHHE 140
2.1.2 NnTepdeiic, HyHKIHOHAT, TONOTHUTEIEHBIC
WHCTPYMEHTHI 00pab0TKH pacTpoB
2.2.1 TIporpammHOE oOecnieueHHe sl pacTPOBOH U
BEKTOPHOHU rpauKu
2.2.2 PaccMOTpeHHE HHCTPYMEHTOB ISl CO3TaHUS U
pelaKTHPOBaHUsI BEKTOPHOH rpaduKu
2.3.1 Apromatu3anus pacyéToB U 00IaYHEIC
nH(pOpMaIMOHHBIE CEPBUCHI
2.3.2 O6naunsIii cepBuc google docs, UCIOIp30BaHUE B
YCIIOBUSIX KOPIIOPATHBHOM PabOThI

1 KouTpoabHslit onpoc

1.1.3 OcHOBBI MaTEMaTHIECKOTO MOICIHPOBAHUS,
MIPE/ICTABICHUE JIAHHBIX B BHJIE TAOJHUI[ U CXeM
1.2.3 TlocTpoeHue napaMeTprHueckux 00bEeKTOB

1.3.3 Coznanue ueprexa B Kommac-3D
2 TectupoBanue 2.1.3 Py4Hasi 1 aBTOMaTH4eCKasi BEKTOPHU3ALHs PACTPOBBIX 160
M300paKeHit
2.2.3 TIpuMepsl HCIIOIB30BAHUS TPAPUUSCKOTO PEAAKTOPA IS
CO3/IaHUSI CUMBOJIUKH
2.3.3 Vcnionp3oBanue google Tabiuil st CII0KHBIX pAcUETOB

TIpomMexyTouHas aTTecTalms

3auer R

UTOI'O | 300
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3 PexoMeHaanMK K HCIOJb30BAHUIO OIIEHOYHBIX cpeacre

Tabmuna A.2 - KoHTponbHBIH ompoc

Kpurepun onenku KomnuectBo | KommuectBo
BapHaHTOB BOIIPOCOB
3aJaHUuN

14 6amioB: MPaBWILHO OTBETHII HA 5 BOIPOCOB; HCITOJIH30BaJl OCHOBHBIC
TEPMHUHBI U MOHATHS 10 3eMJICYCTPOUCTBY U KaJacTpaM, NPUMEHIII HaBBIKH
aHaym3a 1 00001eHUsT HTHPOPMAITUH, TaJI PA3BEPHYTHIA OTBET.
8 OaJuIOB: IPAaBUIIBHO OTBETHII Ha 3 BOIPOCA; UCIIOIb30Ba OCHOBHBIC
TEPMUHBI ¥ TIOHATHS TI0 3eMJICYCTPOMCTBY M KaJlacTpam, He B TIOJTHON Mepe 12 5
MPUMEHUIT HABBIKH aHAITN3a 1 00001IeHNs] HHDOPMAIIUH, He 1a
Pa3BEpPHYTOrO OTBETA.
3 GasuTa: mpaBWIIBHO OTBETHI Ha 1 BOIPOC; HCIIOIB30Ba OCHOBHBIC TEPMHIHBI
Y HOHATHUSL 10 3eMIICYCTPOICTBY M KaJacTpam, He JIall Pa3BepHyTOro OTBETA.

[IpumepHbIE BOIPOCHI:

1. T1O st pacu€ToB, NPAKTUYECKOE UCTIOIh30BAHUE PACYETHBIX MTPOrPaMM.

2. Co3ganne 2X MEPHBIX YepTEXKeil, mapaMeTpuiecKiue OObEKTHI.

3. UuCcTpyMeHTHI 00paboTKH pacTPOBBIX M BEKTOPHBIX N300pakeHuU .

4. MuTerpanus 00J1auyHbIX CEPBUCOB JIJIsl KOJJICKTUBHOW pabOTHI.

5. IlepcniektuBel VR B IPOMBIIIIICHHOCTH.

Tabmuma A.3 — TectupoBanue
Kpurepun onenku Komnuecto | Kommuecto
BapHaHTOB BOIPOCOB
3aJTaHAH

20 6amoB: 10 mpaBMIIBHBIX OTBETOB 10 10

2 Oayuta 3a Ka)KJpld PaBMIIBHBIA OTBET

IIpumepsl TECTOB:
1. Jlns BeKTOpHOI rpa Ky BEPHO YTBEPKICHUE!

a) I/I306pa)KCHI/I$I I1J10X0 MaCI_HTa6I/Ipy10TCH, IIpU YBCIWYCHHUU pACIIAJAa0OTCA HAa ITUKCEIIN

0) MOTYT OBITh HEOTPAaHUYECHHO YBEIMYCHBI O€3 MOTEPH KauecTBa

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

2. JI7st ucnonb30BaHUs 00JIAYHBIX HHCTPYMEHTOB G0O0gle HeoOxo1iumMo

a) HaJTM4Ke CIEeIUAIbHOMN MOIMICKU
0) y3kocnermanu3upoanHoe [10

B) 3HAHUE OCHOB MPOTPAMMHPOBAHUS
F) IMOAKIFOYCHHUEC K CETH NHTCPHET

3. Uro npexncrasisier u3 ceds QGIS
a) pacu€THas mporpaMma

0) TEKCTOBBIN PeIaKTOP

B) KapTorpaduyeckas nporpaMma
r) VR cumynstop

*Bce marepualibl 1715l MPOBEACHUSI IPOMEKYTOYHOT'O KOHTPOJISI XpaHsTCs Ha Kadeape.
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[Tpunoxenne b
(obazarenspHoe)

Kapra yuebno-meToanueckoro obecneuenuns yuebHoro
l moayas «IT B npodeccHnoHanbHON ACATCIBHOCTHY

Tabauua b.1 — OcHoBuax InTepatypa

Bubanorpapuyeckoe onncanie HIAaHul
':»nmrop HAUMCHOBAHNE, BHIL, wmnmnmm.mup.)

Ko 3K3. 8

Exmaonry |

[TeyaTHLIE HCTOYHHKH

| Kafimen, B. A, Mudopmarixa : yueGHHK 118 BY308 110 €CTECTB.-HAYY. HAMPas,
# coew. / M-po obpasosanns P@. - 5-¢ nia. - Mocksa : Hugpa-M, 2008. -
283,[2])¢. : un. - (Buicwee obpasosauie). - Bubauorp.: ¢. 281-282.

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

48

INERTPOHHBIE PECYPChI

| Tarapusosuy, b. A. HEQopMaumonibie KOMNBIOTEPHBIE TEXHOAOTHM. PeleHne
30404 ONTHMHIALIMN © yaeOHO-MeToArYeCckO nocodue / b, A. TatapHrosiy. —
Bearopoi : beal AY um.B.A.Topuna, 2020, — 52 ¢ — Teket : MeRTpoHHLIA //
Jlaus © 3eRTpoHHO-GubanoTeqnas cuctema. — URL:
hitps://e.lanbook.com book 166505 (aarta ofpauwesua: 23.05.2021), — Pewxnm
JOCTYNE: U1 88TOPH3. N0aL30BaTeeil.

3BC «Jlans»

2 MHpOpMBLIHORHBIE TEXHOTOTMI B NPOPECCHORATLHOM IeATEABHOCTH : yaebHoe
nocobue / cocrasutens M. A, Cepreesa. — Kemeposo : Kyabacckas 'CXA,
2019, — 106 c. — Teker : anexTponnuiil // Jlakb ; MEKTPOHHO-OHBIHOTEHHAR
cucrema, — URL: //e.Janbook, com/ /143011 (aata oOpatuexus:
23.05.2021), — Pexum A0CTYNA: A8 ABTOPH3. NOb30BaTe/IEH,

IBC «Jlansn

3 Bunorpasosa, KO, B. MHOPMILUMOHHLIE TEXHONOTHI B TpogecciotalbHof
AEKTEABHOCTH : yueOHO-MeToANYeckoe nocobue / 1O, B. Bunorpazosa. —
Bonoraa : BPTMXA um. H.B. Bepemuarnua, 2018. — 120 ¢. — ISBN 978-5-
98076-262-9. — Texer : anextporusiii // Jlanb : 91eKTPOHHO-ONGAHOTEHHAR
cuctema. — URL: https://e.lanbook.com/book/ 130724 (aata oSpawenis:

23.05.2021). — Pesxunm 0CTYNa: AR aBTOPH3. Noab30Bareei.

IbC «Jlanwn

Tabnuua b.2 - lonoanurensyas areparypa

ButGnnorpahuyeckoe onucanue H3AHUA
(RBTOP, HANMEHOBANME, BHI, MCCTO M FOX HIZAHMS, KO CTP.)

Kon. 353, B

[leyaTHBIE HCTOMHNEN

| Uudopmarika : yuedunx / Moa obu. pen A H.ansyna; Poc.akaa.roc.ciymont
npu [pesuente Poc Deaepaunn. - M. - Hagareascrso PATC. 2004. - 525 ¢. -
ISBN 5-7729-0147-8

15

INEKTPOHHBIE PECYPEb

| 3n0p, 1. B. Mndopmarnka : yuebuoe nocodue / [l B. 3nop, — Yecypuiiek |
IMpusmopekas MCXA. 2019. — 124 ¢. — Texet : anextponHstil // Jlaus :
menpouao-ﬁuﬁnuomuau cucrema. — URL:
'149270 (aara obpautenus: 23.05.2021), — Peanum
nocwna aan aaropm nos308aTeENe,

9bC «lanpy

Hoaropagou rocynapcTeenmsi
yHHEapouTRT wa. Fipocnasa Myaporo
Hayanas 6n

Cexrop yuera

oTeKa
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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
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| @eacpaunn https:/data pov.ru

Crnpasouto-npasosas cuctema KoneyasranrTLnoe
(Koncyawrantl Luoc cryaeury u B OTKPLITOM J0CTY 11E -

r_rpenonanaremozwww.consultam.ru/edu/

[Mposepero HE Hosl'Y, Moo o (EADCTE IMAIR

PHESSDH ST v Moocana WyAnoro

i{.’al- qiaw Oul

3as. kadeapoi /é/( Ka;q.é LM( € K . Cexrop yuera
noanE

H.O Damicann

« 70 » 06 2047 r.
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[Tpunoxenue B
(o0s3aTeNbHOR)
JIMceT akTyaauzanuu padoueii mporpaMmmbl
yueoHoro moayJis «IT B mpodeccnoHaibLHOM 1eITeJIbHOCTH

Pabouas nporpamma aktyanusupoBana Ha 20 /20 y4eOHBIH ro.

[Iporokon Ne  3acemanus kKageapsl OT « » 20 r.
PazpaboTtumk:
3aB. xadenpoii

PaGouas nporpamma aktyanusupoBana Ha 20 /20 yueOHBIHN Tof.

ITpotokon Ne  3acemanus Kadeapsl OT « » 20
PazpaboTumk:
3aB. kadeapoi

Pabouas nporpamma aktyanmsupoBana Ha 20 /20 y4eOHBIH roxI.

[Iporokon Ne  3acemanus kageapsl OT « » 20 r.
Pazpabotumk:
3aB. kadeapoii

Tabnuma B.1 — [lepedenb n3aMeHeHU, BHECEHHBIX B paO0YyI0 MPOTrpaMMy

Homep Ne u mata mpoToKoiIa CopepxaHre NU3MEHEHUI

3aB.kadeapoit
HU3MEHEHMs | 3aceaaHust Kadeapbl

TTonnuce




16

Ipuaoxenne I
(o0s13aTesIbHOE)

CTpykTypa ¥ coaepkaHue y4eOHOM TMCHUIIMHBI (MOIYJIs1)
JJIS1 JIUIL ¢ OTPAHUYEHHBIMH BO3MOKHOCTSIMHU 3/10POBbS

1 TpynoeMkocTh y4eOHON JUCHUIIMHBI (MOAYJIs):

Buowt yuebnoii pabomut Bcezo Pacnpedenenue no cemecmpam

3 4 5 6 7 8
O01mas TpyZoeMKOCTh Y4eOHOTO MOIYJIS B 6 1 1 1 1 1 1
3aueTHbIX equHunax (3ET)
3. KonrakTHas padoTa B akageMHYeCKHX 84 14 14 14 14 14 14
gacax (AY):
a) ayIuTopHAas 84 14 14 14 14 14 14
Jlekiu (JIEK) 0 0 0 0 0 0 0
[Mpaktuyeckue 3anstus (113) 36 6 6 6 6 6 6
JlabopaTopusie 3austus (JIP) 36 6 6 6 6 6 6
0) BHeayIMTOpHAs 24 4 4 4 4 4 4
4. CamMocTosITeJIbHAS PpaoTa B aKaeMIIeCKUX 132 22 22 22 22 22 22
yacax (AY):
IIpome:xyTounas arrecranus: (3a4eT; 3aqer 3a4er 3ayer 3ayer 3ayer 3ayer
AugdepeHIMPOBAHHBIN 3a4eT; IK3aMeH)

2 TpynoeMKOCTh TeOpeTHYECKHX Pa3/lesioB y4eOHOH TUCHMIIMHBI (MOIYJI) U KOHTAKTHOI

padoThI
No Haumenosanue pasoenos (mem) yueOHOU OUCYUNIUHBL Koumaxmno/CPC
(mooyns), YOM
JIEK

1. YBOM 1 Marematndeckue pacuétsl, 2D u 3D gepTexu u 0/12
MOJIEIIH.

2. Paznen 1.1 [Iporpammuoe obecnieueHue st 0/4
MaTeMaTH4YEeCKUX pacuéToB.

3. [IporpammHoe obecniedueHure sl MaTeMaTHYECKUX PacuéToB 0/4
(nHbDOpMAIMOHHAS JTSKIIHS)

4. Paznen 1.2 [Iporpammuoe obecriedeHre sl MOCTPOSHUS 2- 0/4
X MEpPHBIX YEPTEeXKEH.

5. [IporpammHOe obecrieueHwe s IIOCTPOCHUS 2-X MEPHBIX 0/4
yepTexeil (MHPOopMAaTHOHHAs JICKITHsI)

0. Paznen 1.3 IIporpammuoe obectiedenne mist 3D 0/4
MOJICITMPOBAHHSI.

7. [Iporpammuoe obecnieuerue st 3D MoxearpoBaHUs 0/4
(uHpOpMaIMOHHAS JEKIIUS)

8. YOM 2 Kaprorpadus, 'MC, BekTopHas u pacTpoBas 0/12
rpaduka, 006JauHBIE CEPBHUCHIL.

9. Paznen 2.1 Kaprorpadudeckoe mporpaMMHOe oOecTiedeHue. 0/4

10. | Kaprorpadudeckoe mporpaMMHOe 0OecTiedeHIEe 0/4
(nH(MOpMAIOHHAS JEKIIHS)

11. | Pazumen 2.2 IIporpammHoe obecriedueHre sk pacTPOBOH U 0/4
BEKTOPHOHU TPa(UKH.

12. | IIporpammHOe obecniedueHue st pacTPOBON M BEKTOPHOM 0/4
rpaduky (nHpOpManMOHHAS JIEKIHSI)

13. | Pa3men 2.3 Apromartu3zanus pacuéToB U 00JIauHBIC 0/4
nH(popManMOHHbIE CEPBHCHI.

14. | ABromaTtu3anus pac4€ToB 1 00IauHbIe HHPOPMAIIHOHHBIE 0/4
cepBUCHI (MH(pOPMAIOHHAS JIEKIIUS)
NTOI'O 0/24
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3 TpynoeMKOCTh NMPAKTHYECKUX Pa3esioB y4eOHOH MUCHMILUIMHBI (MOAYJIs) U KOHTAKTHOM
padoThI

No Haumenosanue pazoenog (mem) yuebHoUu OUCYUNIUHbL Koumaxmno/CPC
(mooyns), YOM
1P

1. YOM 1 Marematudeckue pacuétel, 2D u 3D yeprexu u 6/0
MOJICIIH.

2. Paznen 1.1 IIporpammuoe obecriedeHne ISt 6/0

3. HHTepdeiic, GyHKITMOHAT, MPUMEPHI pabOTHI ¢ MPOTrPaMMOI 3/0
Simintech (pa6ora B rpyme)

4. OCHOBBI MaTEMATHYECKOTO MOJICITHPOBAHHSI, 3/0
MpencTaBlICHUE JAaHHBIX B BUIE TaOIuIl 1 cxeM (paboTa B
rpyre)

5. Paznen 1.2 [Iporpammuoe oOecrniedeHrE sl MOCTPOCHUS 2- 6/0
X MEPHBIX YEpPTEKEH.

6. OCHOBBI IOCTPOEHHUS IapaMmeTpudeckoit 2D-monenu 3/0
(pabota B rpymie)

7. IMocTpoeHue mapameTpudeckux 00bekToB (paboTa B 3/0
rpyme)

8. Paznen 1.3 [Iporpammuoe obecnieuenue aust 3D 6/0
MOJICJTMPOBAHHSI.

9. Crenudukanus 8 Kommnac-3D (paGota B rpyrmre) 3/0

10. | Cospmanue yeprexa B Komnac-3D (paGota B rpymme) 3/0

11. | YOM 2 Kaprorpadus, [IC, BekTopHas U pacTpoBas 6/0
rpaduka, obJauHble cepBUCH 1 xuMuaeckoe [10.

12. | Pazmen 2.1 Kaprorpadudeckoe mporpaMMHOe oOecTicdeHHE. 6/0

13. | Unrepoeiic, pyHKIMOHAT, JOTOIHUTENBEHbIE HHCTPYMEHTHI 3/0
06paboTKK pacTpoB (pabota B rpymie)

14. | Py4ynas u aBToMaTiHueckasi BEKTOPH3ALUs PaCTPOBBIX 3/0
n300paxenuii (pabora B rpyme)

15. | Pazuen 2.2 IIporpammHoe obecnieueHue AJisk pacTpOBON U 6/0
BEKTOPHOU Tpa(UKH.

16. | PaccMoTpenne MHCTPYMEHTOB JJIsl CO3/IaHUS U 3/0
pellaKTHPOBAHUS BEKTOPHOM rpaduku (paboTa B rpyiie)

17. | Ilpumeps! UCTIONB30BaHUS TPAPUISCKOTO PEJAKTOPA IS 3/0
CO3/1aHus CUMBOJIMKH (paboTa B rpymiie)

18. | Pazmen 2.3 Apromartu3zamnus pacuéToB U 00JIauHBIC 6/0
WHPOPMAIMOHHBIC CEPBHUCHL.

19. | O6maunsrii ceppuc google docs, HCIOTB30BaHME B YCIOBHUIX 3/0
KOpHopaTHBHOU paboTsl (pabota B rpyiire)

20. | HUcmonp3oBanue google TabIUII VTS CIIOKHBIX pacu€ToB 3/0
(pabota B rpymrie)
HUTOI'O

4 TpynoeMkocTh J1a00paTOPHBIX pa3feoB YyueOHOH AUCHUILUIMHBI (MOAYJIsI) U KOHTAKTHOM
padoThI

No Haumenosanue pazoenog (mem) yueoHoUu OUCyuniunsl Konmaxmno/CPC
(mooyns), YOM
JIAB

1. Y3OM 1 Marematndeckne pacuétsl, 2D u 3D uepTexu u 18/0
MO/ICIIH.

2. Paznmen 1.1 [IporpammuOe obecnieueHue st 6/0
MaTeMaTHYeCKHX pacyéToB.

3. [IpoBenenue MpoMIBHBIX PaCCUETOB B MPOTPaMMHOM 6/0
komIuiekce Simintech (pabora B rpyime)

4. Paznmen 1.2 [IporpammHOe obecrieueHue sl TOCTPOSHUS 2- 6/0
X MEPHBIX YEPTEIKEH.
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5. Coznanue napamerpudeckoit 2D-monenu B cucteme T- 6/0
FLEX (pabora B rpymme)

6. Paznen 1.3 IIporpammuoe odecnieuenue mist 3D 6/0
MOJICJTMPOBAHHSI.

7. IMoctpoenue 3D moaenu o6bekra B KOMITAC 3D (pabora 6/0
B Ipymime)

8. YOM 2 Kaprorpadus, MC, BekTopHas u pactpoBast 18/0
rpaduka, obnaunsle cepBuchl 1 xumudeckoe I10.

9. Paznen 2.1 Kaprorpaduueckoe nporpaMMHoe oOecrieueHue. 6/0

10. | Hanoxxenue pactpoBoii rpaduku Ha KapTOrpapuIeCKyIo
OCHOBY, TOCTPOEHUE BEKTPOHOM KapThl HA OCHOBE PacTpa B 6/0
nporpammuaoM kKomiuiekce QGIS (paboTa B rpymie)

11. | Pazgen 2.2 IIporpammHoe obecriedeHre I pacTPOBOH U 6/0
BEKTOPHOHU Tpad)uKH.

12. | Co3znmanue rpadUvIecKuX IEMEHTOB JIJIST KOMMEPUYECKUX 6/0
npoaykroB (paboTa B Ipyne)

13. | Pazmen 2.3 ABromaTHu3aius pacy€ToB U 00IaYHbIC 6/0
nH(pOpMaLMOHHbIE CEPBHCHI.

14. | O3HakomiieHHE ¢ OOJIAYHBIM CEPBHCOM JOKYMEHTOB google,
B3aMMHasl MHTETPaIisl CEPBUCOB JIOKYMEHTOB, Ta0JIHIIL, 6/0
npesenTaiuii U Gopm (paboTta B rpymie)
HNUTOI'O

5 MarepunanbHo-TeXHHYeCKoe olecrevyeHHe Mpouecca o0y4eHHUs] JIMI € OIPAaHMYEHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI

No Tpebosanue k MamepuaibHO-MEXHULECKOMY Hanuuue mamepuanvho-mexnuiecko2o 060pyo008anHus u
obecneyenuio npocpammmnoco obecneyenus

1. | Hanuuue cnenuanbHON ayAUTOPUH KoMmmbroTepHslii Kitacce, 1abopaTopus, CTyaHs
Hanuuue anantupoBanHoM Mebenu

2. TexHuueckue cpeacTBa HepCOHaJ'IBHBIe KOMIIBIOTCPLI C JOCTYIIOM B I/IHTepHeT
BI/I)IGO YBCIIUYUTEIID, CIICHUAIM3UPOBAHHAA
KOMIILIOTCPHAA TCXHHUKA, MHTCPAKTUBHAA TOCKa,
nucmieit bpanns

3. | IIporpammMHOe obecnieueHne Microsoft Imagine (Microsoft Azure Dev Tools for

Teaching) Standard /Torosop Ne243/10, 370aef61-
476a-4b9f-bd7c-84bb13374212 ot 19.12.2018
Anrtumiaruat. Bys.* Jlorosop Nel180/22/EII(Y)20-
BB ot 10.02.2020

[Moxmucka Microsoft Office 365 cBo6oxHO
pacrpocTpaHsieMoe JUIsl By30B

Adobe Acrobat cBo6oaHO pacmpocTpaHsemMoe
Teams cBoOOHO pactpocTpaHseMoe

Skype cBobo1HO pacmpocTpaHseMoe

Z00m cBOOOHO pacIpoCTpaHsIeMoe

[Tporpamma yBenrueHHs H300pakeHUs HA DKpaHe ,
IPOTrpaMMbl SKPaHHOTO JIOCTYTa




