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IMporpamma auctuiiab " TpéxMepHOe MoaeInpoBaHie 00BbEKTOB B reonH(popMaroHHsIX cucremax''; 21.04.03 "T'eonesns u qucTaHIIMOHHOE
30HIMpOBaHue".

Conep:xanue

1. TlepeueHb IMIAHUPYEMBIX PE3YJIbTATOB OOYUYEHHUS 110 AUCHUIUIMHE (MOYJI0), COOTHECEHHBIX C IUIAHUPYEMBIMH Pe3yJIbTaATaMU
ocsoenus OIIOIT BO

2. Mecro pucuuruidasl (MoayJist) B crpykrype OITOIT BO

3. O0beM AUCLMIUTHHBL (MO/YJIsI) B 3a9YETHBIX €OUHULIAX C YKa3aHHEM KOJIMIECTBA YacOB, BbIICICHHBIX HA KOHTAKTHYIO paboTy
00yUaIIMXCs C TpernoaBareseM (1o BuiaM YUeOHbIX 3aHSATUN) ¥ HA CAMOCTOSITENIbHYI0 paboTy 00y4YaloIIuXcst

4. CopeprkaHue TMCUMIUTMHBL (MOJIYJIs1), CTPYKTYPUPOBAHHOE MO TeMaM (pa3fesam) ¢ yKa3aHHeM OTBEJEHHOrO Ha HHX
KOJIMYECTBA aKaJEMUUYECKUX YacOB M BUIOB YUEOHbBIX 3aHATHIA

4.1. CTpyKTypa ¥ TeMaTUYECKHI IJIaH KOHTAKTHOW U CAMOCTOSTEIbHOM pabOThI MO TUCIUILTHHE (MOJIYJII0)

4.2. CopepxaHuie AUCIUTLTAHBI (MOJTYJIs1)

5. TlepeueHpb yueOHO-METOAMUYECKOTO 00eceYeHH s /ISl CAMOCTOSATEIbHOM paboThl 00YYAOIIMXCS O JUCIUILTMHE (MOJYJIIO)

6. ®OH/1 OIIEHOUHBIX CPEACTB MO AUCIUILTIHE (MOYJTIO)

7. TlepeueHb UTEPaTyphl, HEOOXOJUMOM [J151 OCBOCHHS JUCHUILIMHBL (MOYJIs1)

8. IlepeueHnb pecypcoB HH(POPMAIIOHHO-TEJICKOMMYHHUKAIIMOHHON ceTr "VIHTepHeT", HEOOXOAUMBIX TSI OCBOCHUS AUCLIATUTAHBI
(Mopyns)

9. Meroauueckue yKazaHusi JUist 00Y4YaOIUXCsl TI0 OCBOESHUIO JTUCIMIUTUHBI (MOJIYJIs1)

10. Iepeyenb HMPOPMALIMOHHBIX TEXHOJIOTHIA, UCTIONB3YEMbIX MTPU OCYIIECTBIEHUH 00pa30BaTe/IbHOTO MpoLiecca 1o
JMCLUILIMHE (MOJYJII0), BKJIIOUAs MepedeHb MPOrpaMMHOro oOecrieveHrst 1 MH(POPMALIMOHHBIX CIIPABOYHBIX CHCTEM (TIpH
HEOOXOJUMOCTH)

11. Onucanue MaTepuaibHO-TEXHUYECKOUN 0a3bl, HEOOXOIUMOM JIIsl OCYILECTBIEHHS 00pa30BaTeIbHOTO MPOIIecca Mo
JUCLIUIUIAHE (MOAYJIIO)

12. CpeactBa agantanyy npenojaBaHust AUCHUIUIMHBL (MOAYJIs) K TIOTPEOHOCTSIM 00YYaIONIMXCsl UHBAJIMIOB U JIUL] C
OrpaHMYCHHBIMU BO3MOKHOCTSIMU 3[J0POBBS

13. ITpunoxenue Nel. PoHJ OLIECHOUHBIX CPEICTB
14. Tpunoxenune No2. [lepeueHsb uTepaTypbl, HEOOXOAUMOM /ISl OCBOSHUSI TUCHMIUIUHBI (MOJ1YJIs1)

15. TIpunoxenue Ne3. IlepeyeHs HH(MOPMALIMOHHBIX TEXHOJIOTUIA, UCMIOJIBb3YEMBIX AJI1 OCBOEHHS JUCLMILIAHBI (MOAYJIA),
BKJIIOYAsI TIepeveHb IIPOrpaMMHOT0 oOecriedeHHs 1 MH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM
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IIporpamMmy auctmIuMHbL pa3padorai(a)(u): accucteHr, 0.c. CanponoB A.E. (Kadeapa acTpoHOMUM 1 KOCMIUECKOH Ireo/ie3uH,
Otnenenue acTpopu3UKU U KocMudeckol reope3un), Aleksej.Sapronov@kpfu.ru

1. IlepeyeHb MIIAHNPYEMBIX Pe3yJIbLTATOB 00YUEHHs MO JUCIHHUILIAHE (MOIYJII0), COOTHECEHHBIX ¢ INIAHUPYEeMbIMHI
pe3yabTaTamu ocsoenust OIIOII BO

OO6yyarnImuiics, OCBOUBIINE QUCIWIUTUHY (MOJYJIb), JOJIKEH 001a1aTh CJICAYIONMMA KOMITETCHITASIMU:

Mudp PacuudpoBka
KOMIeTeHIHH npuoodperaemMoii KoMIeTeHIUH
[K-2 CriocoOeH PUMEHSITh Pe3yJIbTaThl MPOQeCCUOHAIBHON JIeSITEIbHOCTH IIPU POU3BOJICTBE
[paboT obecrieueHus: OTpaciiei HApOJHOTO XO3SHUCTBA

OO6yyarnInuiics, OCBOUBIINI QUCIMIUIAHY (MOJYJIb):
JloJKeH 3HATh:

- yto Takoe ['MIC, UMM u CAIIP, tpexmepHoe MozaeapoBanue U texHoorus UM3;
- criocoObl co3nanus IM3 u rojiyyeHus: HaTYpHbIX U3MEPEHUi 1151 Hee

JloKeH yMeTh:

IMonp30BaThes nazepHbiME ckaHepamu U BITJIA a5 mosy4yeHus: HaTypHBIX CheMOK C Liesibio co3panus MM3.

I[OJDKGH BJIa€Th:

ITporpaMMHBIM obectiedeHreM Uit 00paOOTKM UCXOJHBIX JaHHBIX JIA3€PHOTO CKAHUPOBAHUSA U (POTOCHEMKH, IS
pelaKTUPOBAHUS M CO3[AHHS TPEXMEPHBIX MOJieJiell MECTHOCTH M OOBEKTOB

JIOJDKGH AEMOHCTPUPOBATDH CITOCOOHOCTH ¥ TOTOBHOCTD:

[TpyMeHATh COBpEMEHHbIE TEXHOJIOTUM Ha IEPECEUSHNH CMEXHBIX JUCLUIUIMH. AHAIM3UPOBATh COBPEMEHHBIC
TEXHOJIOTMYECKIE TeHACHIMHU U 3((PEKTUBHO IPUMEHSATH UX B cpepe CBOer PO eCcCHOHATBHON IeATETbHOCTH.

2. MecTo nucuumJauabl (Moayas) B ctpykrype OIIOII BO

Haunaast qucrmruivHa (MOayJib) BKoveHa B pazgen "B1.B.05 ducnuruimast (Momysn)" OCHOBHOM MPO(hecCHOHANTBHOMN
obpazoBatenbHol nporpammsl 21.04.03 "T'eone3ust U qUCTaHIIMOHHOE 30HMpoBaHue ([IMCTaHIIMOHHOE 30HANpPOBaHKe)" U
orHocutcs k yactu OITOIT BO, ¢opmupyemoit yqacTHUKaMu 00pa30BaTeIbHbIX OTHOIICHHUH.

OcBauBaercs Ha 2 Kypce B 3 cemecTpe.

3. O0beM aquCHUNIMHBI (MO/IYJIsI) B 3aU€THBIX €IHHUIAX ¢ YKa3aHHeM KOJNYeCTBA YacOB, BbIIeJIEHHbIX HA
KOHTAKTHYIO Pa0oTy 00y4awIuxcs ¢ npemnogasareieM (10 BHAaM y4eOHbIX 3aHATHII) H HA CAMOCTOSITENbHYIO
padoTy obyuarommxcs

OO011ast TPyI0OEMKOCTh JUCIMILUIMHBI COCTaBIsAeT 3 3a4eTHhIX(bie) enuHuIl(bl) Ha 108 vaca(oB).

KonraktHast padota - 31 yaca(oB), B ToM umcrie Jekuun - 10 yaca(oB), npaktuueckue 3ausartus - 0 yaca(oB), 1abopaTopHbie
padotsl - 20 yaca(oB), KOHTPOJIb CAMOCTOSITENIbHOM paboThl - 1 yaca(oB).

CamocTosTenbHast padoTa - 77 yaca(oB).
Kontposns (3auér / sx3amen) - 0 yaca(oB).
dopma MPOMeEKYTOUHOTO KOHTPOJISI JUCIMIUIMHBL: 3a4€T B 3 ceMecTpe.

3AE
Crpanuna 3 u3 10. IEl YHH




IMporpamma auctuiiab " TpéxMepHOe MoaeInpoBaHie 00BbEKTOB B reonH(popMaroHHsIX cucremax''; 21.04.03 "T'eonesns u qucTaHIIMOHHOE
30HIMpOBaHue".

4. Conep:xanne qUCHHILIHHBI (MOYJisI), CTPYKTYPUPOBaHHOE N0 TeMaM (pa3/iejiaM) ¢ yKa3aHHEM OTBE€/IeHHOT'0 Ha
HUX KOJIHYECTBA aKaJeMHYeCKHX YaCcOB ¥ BH/IOB y4eOHBIX 3aHATHI

4.1 CTpyKTypa 1 TeMaTH4eCKHIl IVIaH KOHTAKTHOW U CAMOCTOATEJbHON PA6OThHI 0 AV CHHUILINHE (MO/IYJIIO)

Buapl 1 yachl KOHTAKTHOW PadoThI, Camo-
HUX TPYA0EMKOCTH (B 4acax) CTOSI-

N Pazgeant qucuumimnnb / Ce- lexmun,Texmmn|lIpakTu-[IIpaktu-/Iadopa-/Iadopa-| Teab-
Mo ayJs MECTP| Bcero | B 3JI. | YeCKHe | YeckHe | TOpHbIE |TOpHbIe | Hasd
¢dopme BansaTusd,| B 3J. |[pabdoThl,| B3I pa-
Bcero | cdopwme | Bcero | ¢popme | 60Ta

Tema 1. Ua(popMalimoHHOE MOJETPOBAHIE
3[JaHUH, KaK COBPEMEHHast KOHLIETIINS
WHTEJUIEKTYaIbHOTO MOJIEIMPOBAHUS B

1. [mpoexkTupoBaHUM 30aHUI U coOpy:keHui. Posb 3 2 0 0 0 2 0 12
VM3 B cOBpeMEHHOM MPOEKTHPOBAHUHU U
reoe3nH.

Tema 2. CoBpeMeHHbIE I'e01e3MUECKUE METO/IBI
cOopa MpOCTpaHCTBEHHBIX JJaHHBIX 11t UM3.
JlazepHoe ckaHupoBaHue. Bupl na3epHbIx
ckaHepoB. POTOrpaMMeTpHs C MOMOIIIBIO HA3EMHBIX
2 udpossix kamep u BITJIA. Knaccuueckue 3
" |[HazemHBIe reose3nyeckre cheMKH. Vcnonb3oBanue
0OMEpPHBIX UepTekel 1 UCTIOTHUTETbHON
JOKYMEHTAIH.

Tema 3. TUC, HMM u CAIIP B coBpeMeHHBIX
Tororpago-reoJe3nuecKix U3bICKaHuAX. OCHOBBI
TPEXMEPHOr0 MOJIEJIMPOBAHU MECTHOCTH, 30aHUI
u coopyxenuii. O6paboTKa pe3yIbTaToB

3 W3MEPEHNI: JJa3epHOrO CKAaHUPOBAHUS 1

" |potocHumros. U3ydenus I10 Kpeno 3D CKAH,
Agisoft Metashape, Autodesk ReCap.

Tema 4. OCHOBHI UHTEJUIEKTYaJIbHOE
MOJIeJIMpoBaHue 30aHuil, cozganue M3 u
OOHOBJICHHE TIPOCTPAHCTBEHHON 1 T€OMETPUYECKOM
4 “H(pOpPMAaLUY B TEUEHUE KU3HEHHOTO LIUKJIa 3
" [3manus, coopyxenus. Msydenue I10 Autodesk
Revit. ['eoge3nueckoe compoBOXIEHUE
CTpOUTEbCTBA Ha OcHOBe IM3.

l1Toro 10 0 0 0 20 0 77

4.2 Coaep:xaHue JUCHUILIMHBI (MOIYJIs1)

Tema 1. UndpopmanmoHHO € MOJeINPOBaHNE 3/IaHMIl, KAK COBPEMEHHAs KOHIENIHSA HHTEJIEKTYaJIbHOT O
MO/1eJIIPOBAaHNs B IPOEKTHPOBAHNH 3aHUl N coopy:keHuii. Poas IM3 B coBpeMeHHOM NP OEKTHPOBAHNU H
reojae3um.

OrnpejiesieHre U KpaTKasi uctopus pazsutusi M3 1 npeliecTBOBABIIMX TEXHOJIOTHI POSKTUPOBAHUSL M MOJICIMPOBAHUSI
mectHocTU: [ YIC, CAIIP. Ilepexox Ha M3 B coBpeMeHHO# cTpouTesbHOM oTpacin. COCTOsIHIE U MEPCIIeKTUBB PA3BUTHSL.
M3 B Poccuiickoii ®enepaipn. OG0CHOBaHHE HEOOXOAUMOCTH M3yueHus: ocHOB M3 coBpeMeHHBIMH CIeI[MATNCTAMU B
00JIaCTH re0Ee3UN U CMEXKHBIX IUCLUIUIAH.

Tema 2. CoBpemMeHHbIE reoie3uuecKne MeTo bl cOopa NpocTpaHcTBeHHbIX JaHHbIX st UM3. JIazepHoe
CKaHHpoOBaHue. Buabl JlazepHbIX ckaHepoB. PoTOrpaMMeTpHs ¢ HOMOIILIO HA3eMHBIX IH(POBBLIX KaMep U
BILJTA. Kiaccuyeckne Ha3eMHbIE reojie3ndeckne cbeMki. McnoJsib30BaHne 00MepHBIX YepTerkeil 0
HCHOJIHATEJILHON JOKYMEeHTAHM,
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Buget UM3. TloaroToBka HCXOMHBIX JaHHBIX. OCOOEHHOCTH TOMOrpao-reoIe3NIeCKUX U3bICKAHUI MIPU HCIOTb30BAHUHI
texHooruu UM 3. OcobenHoctu co3nanust M3 cylecTByOIMX 3AaHUEA U coopyxkeHuit. CoBpeMeHHbIe reoie3nuecKre
METO/IBI cOOpa MPOCTPAHCTBEHHBIX, B TOM YHCJIE TEOMETPUIECKUX JIAHHBIX 00 00BEKTaX MECTHOCTH. TEeXHOJIOrHS JIa3epHOro
CKaHHMpOBaHUs. BB Ta3epHOro CKaHMPOBAHHMS: BO3AYIITHOE, HA3eMHOE, MOOMITBHOE, B TOM UHCJIe CKAHUPOBAHUE C
npumeHenreM BITJIA. Turbl a3epHbIX ckaHepoB. CKaHUPYIOIIEe pOOOTH3UPOBAHHBIE JIEKTPOHHBIE TaxeoMeTphl. [lomyueHue
00JIAKOB TOYEK aJIbTEPHATUBHBIM CIIOCOOOM C MOMOIIBIO (POTOrpaMMETPUIECKON 0OpaOOTKHU IU(PPOBBIX CHUMKOB.
ITpumenenue HazemHbIX 1MpoBbIX kamep. Bunst BITJIA. Iudpossie kamepsl 1 MeToasl cheMkH BITJIA. kpatkoe onucanue
KJIACCUUYECKHUX Ie0/Ie3UUeCKUX METOI0B CheMKHM MECTHOCTH: Kiaccuueckas aspodorocbemka, [HCC uzmepenusi, cremka IT.
IIpobneMa creMKH MOA3EMHBIX KOMMYHUKaIiA. OcBellleHre BOIpoca HeOOXOUMOCTH CO3JJaHUsT KOOPIMHATHOTO OOOCHOBAHUS
(ITBO) B BUJE TPaAUIIMOHHBIX TE€OAE3UUECKUX CETEN U Mepexo/ia B MPUHSATHIE CUCTEMBI KOOpAUHAT. D¢ ek TUBHOE
HCNOJIb30BAHUE UMEIOIIMXCS KapTorpadpuueckux MaTepyuasioB U YepTexel 34aHui U cOOpy:KeHUi B M poBOl phopMme.

Tema 3. TUC, IMM u CAIIP B coBpeMeHHbIX TONOrpag o-reojge3ndeckux u3bickanusax. OCHOBBI TPeXMepPHOTo
MO/1eJIMPOBAHNS MECTHOCTH, 3/1aHUl H coopy:keHHil. O6pa6oTKa pe3yJbTaTOB U3MepPEHHIl: JA3ePHOT0
ckanupoBanus u porocuumkoB. M3yuenus IO Kpeno 3D CKAH, Agisoft Metashape, Autodesk ReCap.

ITonsitue nudposoro mogenupoBanus mectHoctd, [ MUC u [IMM unxeneproro HazHauenus. [Tonsitue CAIIP.
MopempoBanune MectHOocTH Ha ocHoBe CATIP. O630p 1 knaccudukanys nporpaMMHoro obecriedenusi. O60cHOBaHME TECHON
cesi3u reoges3uu ¢ [MIC u CATIP. PackpbiTiie MOHATHS TPEXMEPHOTO MOJEIMPOBaHUsI OOBEKTOB U €r0 IPUMEHEHHSI IPU
coznanuu ['YIC, IMM u CAIIP. O6paboTka NCXOIHBIX U3MEPUTENBHBIX JaHHBIX JIA3EPHOTO CKAHMPOBAHMUS U (DOTOCHEMKH.
Perucrpanus ckanos. [Toyuenue equHoro odjaka Touek, Kak TOUeYHON Mozieny o0beKTa. PeakTupoBaHue JaHHBIX,
yCTpaHeHHe IIyMOB, ITpeoOpa3oBaHue 06J1aka B (popMatsl yJOOHbIE [UIs JAITBHEHIIEro MOAEIMPOBAHNSI.
dortorpammerpudeckas 00padoTka udppoBbIX (GOTOCHUMKOB. [TosrydeHne u pelak THpoBaHKe IJIOTHOTO 00J1aKa TOYeK.
OcoOeHHOCTH IAHHOW TEXHOJIOTUH. JOCTOMHCTBA M HEJIOCTATKH 000MX MeToAoB coopa aanHbIX. O630p [10. O6padoTka
Pe3yJIbTaToB JIa3epHOro cKaHupoBaHust 1yis1 cozaanust [IMM Ha npumepe I10 Kpemo 3D CKAH. [NonydeHue ioTHOro ooiaka
TOYek (hoTorpaMmerpruueckuM mMeTosioM Ha rpumepe 110 Agisoft Metashape. PepaktupoBanue 061akoB TOUEK Ha IipuMepe
ITO Autodesk ReCap.

Tema 4. OcHOBBI HHTEJLUIEKTYaJIbHOE MO/eJIUpPOBaHue 3anuii, co31anue UM3 n 06HOBJIeHIe IPOCTPAHCTBEHHOM
H reoMeTpuyeckoi HH(ropMaIuu B TeUeHNne }KU3HEHHOT0 IUKJIAa 31aHusd, coopy:xeHusi. U3yuenne I1O Autodesk
Revit. l'eoge3nyeckoe conpoBo:KaeHHe CTPOUTEJHCTBA HA ocHOBe IM3.

[pakTryeckas cropona cozaanust UM3. O630p COBpEMEHHOTO MPOrpaMMHOro odecredenust st cozaanus UM3.
OO6benuHeHre pasHopogHOM nH(popmanuu. OdocHOBaHKE TOTO, uTo M3 sIBJisieTCSI KOMIUICKCHOM TEXHOJIOTHEH U JIJIS ee
UCIIOJIb30BAHUE MTPUMEHSIETCS LIeJIblii HaOOp pa3sIMUHbIX IIPOrpaMM NPOEKTUPOBAHUH 51 MojearpoBanus. U3yuenue [10
Autodesk Revit, kak 0CHOBHOI1 IporpamMmbl Ipu co3panuu riaBHoi yactu IM3. TToctpoenue npocreiieid M3 Ha npumepe
I1O Autodesk Revit. lanbHeiiee vcnoss3oBanue M3 npu reoie3u4ecKOM COINPOBOXKAEHUU CTPOUTENLCTBA.

5. IIepedyeHb y4eOHO-METOUYECKOTO 00€eCIeYeHH UIA CAMOCTOSITEJbHOM Pa6oThl 00yJalommxcs mo
JUCHUNINHE (MO/LYJII0)

CamocrosiTenbHasi padoTa 00yJaloMXCcsl BBITIOJIHSIETCS M0 3aJaHHI0 U [P METOIMUYECKOM PYyKOBOJICTBE ITperoiaBaresisi, Ho 0e3
€ro HermocpeACcTBeHHOro yuactust. CamocrosiTenpHas paboTa MojpasensieTcs Ha CaMOCTOATENbHYI0 paboTy Ha ayIUTOPHBIX
3aHSTHSX U HA BHEAYAUTOPHYIO CAMOCTOSITENbHYIO paboTy. CamocTosiTeNibHas paboTa 00yYaIoMXCsl BKIIOYAET KaK ITOJHOCTHIO
CaMOCTOSITEJIBHOE OCBOEHHE OT/IEJIbHBIX TeM (pa3/esioB) JUCIHMIUIMHBI, TaK U MPOPadOTKY TeM (pa3ielioB), OCBAUBAEMbIX BO
BpeMsl ayJUTOPHOU PadoTHL. Bo BpeMs1 caMOCTOATEIbHOM PadOThl O0YYAIOIIAECS YUTAIOT U KOHCIIEKTUPYIOT yUeOHYI0, HAYIHYIO
U CIIPAaBOYHYIO JINTEPATYPY, BHIIIOJIHSIOT 3aJIaHKsI, HAlIPaBJICHHbIe Ha 3aKperUICHUE 3HAHUIA U OTPAOOTKY YMEHUI U HABHIKOB,
TOTOBSITCS K TEKYIIEMY Y IIPOMEKYTOUHOMY KOHTPOJIIO MO JUCHIUIUIMHE.

OpraHu3alysi CaMOCTOSITETIbHON padoThl 00YUAIOIIMXCS perilaMeHTHPYeTCss HOPMATHBHBIMH JIOKyMEHTaMH,
y4eOGHO-METOIMUYECKOH JIMTepaTypoil ¥ SJEKTPOHHBIMU 00Pa30BaTEIbHBIMK PECYpPCaMu, BKIIOYASL:

INopsanok opraHU3anyy U OCyIIECTBIEHNA 00Pa30BaTEIbHON JeATeIbHOCTH M0 00pa30BaTeIbHBIM IIPOrPaAMMaM BBICILIETO
o0pa3oBaHus - MporpaMmam OakajgaBpuaTa, IporpaMMaM CHelUaIuTeTa, IporpaMMaM MarkucTpaTyphl (YTBEpKIEH IIPUKa30M
MuHuMCcTEpCTBA HAYKH U BhICIero oopa3oBanus Poccuiickoii ®enepanuu ot 6 anpesnst 2021 roga Ne245)

IMucemo MunuctepeTBa odpasoBanust Poccuiickonn enepanmy Nel4-55-996un/15 ot 27 Hos16ps 2002 1. "O6 akTUBU3ALNN
CaMOCTOSITEJILHOI PabOTHI CTYAEHTOB BBICIIUX y4eOHBIX 3aBe/ICHII"

VYcraB (eaepanbHOro rocyIapcTBEHHOI0 aBTOHOMHOT'0 0Opa3oBaTesbHoOro yupexaenus "Kazaunckuii (ITIpuBosmKCKMii)
(penepasbHbIil yHUBEpCUTET"

[paBuia BHyTpeHHETO pacnopsiaka (eaepaibHOro rocyJapcTBEHHOTO aBTOHOMHOTIO 00pa30BaTeIbHOTO YUPEKACHUS BBICIIETO
npopeccroHanbHOro 0OpazoBanus "Kazanckuii (IIpuBomkckuii) eepanbHbId YHUBEPCUTET"

JlokanbHble HOpMaTHBHBIE akThl KazaHckoro (IIpuBomkckoro) denepaisHOro yHUBEpCUTETA

6. ®OoH/] OLIEHOYHBIX CPEeICTB M0 JUCIUILIHHE (MOIYJII0)
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(DOH)] OLICHOYHBIX CPEACTB M0 JUCHUILIMHE (MOILyJ'IIO) BKJTIOYAET OLICHOYHBIE MAaTEPpUAJIbl, HAIIPABJICHHLIC HA IIPOBEPKY OCBOCHUS
KOMHCTCHHI/IfI, B TOM 4YUCJIE 3HaHPII>i, yMeHI/IfI 1 HaBBIKOB. (DOH)] OLICHOYHBIX CPEJACTB BKIIOYACT OLUEHOYHbIE CPEACTBA TEKYIIETO
KOHTPOJIA U OUEHOYHbIE CPEACTBA HpOMe)KyTO‘IHOﬁ aTTeCTalluu.

B ¢onIe 01IeHOYHBIX CPENICTB COAEPKUTCS CeayoIas HHPOPMaIH:

- COOTBETCTBHME KOMIIETEHIIMH TUIAHUPYEMbIM pe3yJibTaTaM 00y4eHHsI 110 AUCIUITIMHE (MOJIYJIO);

- KpUTepHH OLIEHUBaHUS c(DOPMUPOBAHHOCTH KOMITETEHITHA;

- MeXaHU3M (pOPMHUPOBaHUSI OLIEHKH MO JUCHUILIMHE (MOJIYIIO);

- OMHCaHMe MOpsIIKa IPUMEHEHUS 1 POy PHI OIIEHIUBAHUS TS KKIOTO OLICHOYHOTO CPECTBa;
- KpUTEPHH OLIEHUBAHHUS /ISl K&XKJI0TO OLIEHOYHOT'O CPeJICTBa;

- COACPIKAHMC OLECHOYHBIX CPEACTB, BKJIIOYAA TpC6OBaHI/IH, MMPEABbABIIACMBIC K HeﬁCTBHHM o6y'1a101m/1x05{, AEMOHCTPUPYEMBIM
pe3yjibTaTaM, 3alaHUA pa3JINYHbIX TUIIOB.

DoHJI OLIEHOUHBIX CpE€ACTB 1O AUCHUIIMHE HAXOUTCA B HpI/II[O)KeHI/II/I 1k nporpamMmmMe JUCHUITTTMHBI (MOIlyIIIO).

7. IlepedeHnb JATEPATYPHI, HEOOXO0JUMOM JJIST O0CBOEHHS N CIUILINHBI (MO TyJIs)
OcBoeHre TUCITUTUIMHBL (MOYJISI) TIpeIoiaraeT u3y4eHrne OCHOBHON M JOTIOTHUTEILHON yueOHO! muTepaTypsl. JlutepaTtypa
MOKeET OBbITh JIOCTYITHA OOYYAIOIIUMCS B OTHOM U3 JIBYX BAPUAHTOB (JIUOO B 0OOUX U3 HUX):

- B 9JIEKTPOHHOM BHJIE - Yepe3 K TPOHHbIE OMOIMOTEUHbIE CHCTEMBI Ha OCHOBAHHH 3aKTi0YeHHbIX KPY 10oroBopos ¢
npaBoobJIaaaTes sIMu;

- B eyatHoM Bujie - B Hayunoit 6ubimoreke um. H.M. Jlo6aueBckoro. O0yvarolnuecs: HoaydyaoT y4eOHyIo JTUTepaTypy Ha
abOHEeMeHTe MO YMTATeIbcKUM OMJIeTaM B COOTBETCTBHU C NPAaBMJIaMU T10JIb30BaHKs HayuHoi GMOIMOTeKOM.

DIeKTPOHHBIE U3[AHUS AOCTYIHBI AUCTAHLIMOHHO U3 JI00OH TOYKM NPU BBEJCHUN 00YUAIOIIMMCS CBOETO JIOTUHA U [ApoJisl OT
JIMYHOTO KabuHeTa B cucteMe "DNeKTPOHHBIH yHUBepcuTeT" . [Ipu HCronb30BaHNM MTEYATHBIX U3aHUN OMOIMOTEUHbIN (hOHT
JIOJDKEeH OBbITh YKOMILUIEKTOBAaH UMHU U3 pacuera He Menee 0,5 sk3emiuisipa (uist ooydaonmxcs o PI'OC 3++ - He menee 0,25
9K3eMIUIAPA) KaKIOr0 U3 U3JaHUI OCHOBHOM JIUTEpaTyphl 1 He MeHee 0,25 9K3eMIuIsApa JOMOIHUTENBHON JIUTepaTypsl Ha
KQ)XJI0ro 00y4aloLIerocsi U3 4ucia JiMl, OAHOBPEMEHHO OCBAMBAIOIIMX JAHHYIO JUCLUIUINHY.

[lepeueHb OCHOBHOI M OTIOJHUTEIBHON YUeOHOM TMTEpaTypbl, HEOOXOIMMON JIIsI OCBOSHUS JUCIIAIUIMHBL (MOJLYJIs), HAXOAUTCS
B [Ipmnoxenun 2 k paboueii mporpamMme JUCHMIUIMHBL. OH MOUIEXUT OOHOBJIEHHUIO ITPY U3MEHEHUH yCIoBUi 1oroBopoB KOV ¢
IpaBOOOJIaJaTe I AMU JIEKTPOHHBIX U3/1aHUH U ITPU U3MEHEHNN KOMIUTeKToBaHus oHoB Hayunoit 6momiorexn KOV,

8. IIepeuenn pecypcoB HH(OPMATHOHHO-TEJIEKOMMYHUKAIMOHHOM ceTH ""MIHTepHET'', HE0OX0AMMBIX IJIsI
OCBOEHHUS JUCIHILINHBI (MO TyJIsT)

Caiit komnanuu Autodesk - mpousBoautesns [1O giis UM3 - https://www.autodesk.ru/
Caiir komnannu ['K "T'eockan” - https://www.geoscan.aero/ru
CankT-IleTepOyprekuii rocy1apCTBEHHBIH apXUTEKTYPHO-CTPOUTENbHBIA YHUBEPCUTET - https://www.spbgasu.ru/

9. MeToauuecKHe YKa3aHUA A 00yUaIOMMXCA 10 0CBOESHUIO JUCIHHUILIAHBI (MOXyJIsI)

Bujg paéor MeToanuecKrue peKoMeHIanun

JIEKLIAN Jlekuuu npecTaBisioT cCOOOM U3JI0KEeHHEe HEOOXOAUMBIX TEOPETUYECKUX CBEJCHHI JUIsl TOHUMAHUSI POJIU
JVICLIMILIAHBI B COBPEMEHHOM TEXHUYECKOU chepe YeIOBeUecKol JesITebHOCTU. A TaKkKe cofepkar
HEOOXOAMMBIN TEOPETUYECKUI MUHUMYM JJIsl OCO3HAHHOW padOThl C MHCTPYMEHTAMH U MPOTrPAMMHBIM
obecrieueHreM. JIeKIMu HeoOXOJMMO KOHCIIEKTUPOBaTh. Takke MPUBETCTBYETCS MPUMEHEHHE COBPEMEHHBIX
croco6oB (pukcanmy uHpopmanuu (PoTo U BUAEOCHEMKA, IIOMEILIEHUE JIEKIIMOHHOTO MaTepHaa Ha
COBPEMEHHBIX IJIaThOopMax JEKTPOHHOTO 0OPa30BaAHUS).

nadoparopHsie | [TomaroBoe oOydyeHue cTyeHTa padoTe ¢ COBPEMEHHBIMU TeOIe3MIeCKUMU ITprOopamMu. BrimomHenne

padoThI MPAKTUIECKUX PadoT (TIOJIEBHIX M3MEPEHUIT) C IOBHIMIAIOIIEMCS] YPOBHEM CIIOKHOCTU. [leMOHCTpaiuu
BO3MOXXHOCTEH COBPEMEHHOTO JIa3epHOro ckaHupoBaHus U cbeMKU ¢ BITJIA. OcBoeHre nporpaMMHOTo
obecrieueHre. BrIMOTHEHE TUTIOBBIX MPAKTHUYECKUX PadOT Ha OCHOBE YYEOHBIX JaHHBIX.

CaMOCTOsI- [peanonaraer nzydyeHue yueOHOM TUTEpATyphl B JAHHOK 00JIACTH, PACCMOTPEHUE MIPAKTUIECKOTO OIbITa
TenbHas paboTa | ucronb3oBaHus obopyaoBanus U [10 B Bue 00yyalonMX BUJEOMATEPUAIIOB U 3aMMCEl JIEKINNA BeIyIHIX
CIIEIMAIIICTOB B IAHHOU obsiactu. M3yueHue caiiToB, CoJepKallluX Hay4Hble U HayYHO-TEXHUYECKUE CTAThH 110
JIAHHOM TeMme. A Takxke U3yueHue cailToB Beaymux npoussoauteseit [10 u obopynoBanusi. CaMmocTosTeIbHOE
BBITOJIHEHNE YaCTU MPAKTHUYECKON pabOTHL.

SAEKTPOHHBH
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30HIMpOBaHue".
Bujg paéor MeToanuyeckue peKOMeHIalu
3a4er i JomycKa K 3a4eTy CTYJIeHT JAOJIKEeH CIaTh MPernoaBaTelio YCTAHOBJIEHHOE B CEMECTP KOJUYECTBO

MPAKTHYECKUX padOT B BHIE TOTOBOTO MPOEKTA B IUPOBOM BHUJIE U TEXHUYECKOTO OTUYETA O BBITIOJHEHHOM
paboTe B JIEKTPOHHOM U IleYaTHOM BHJe. Takxke CTyJEeHT J0JIKEH MPEIOCTABUTh JaHHbIE MOJIEBBIX U3MEPEHUI
Ppe3yJbTaThl KaMepaIbHOI 00pabOTKH B II(PPOBOM BHIE Ha MPOBEPKY MpenojaaBateieM. Ha 3auete cTymeHT

npeaMera.

u

OTB€YACT Ha YCTHBIC BOIIPOCHI IpEriogaBaTesisd 1o JUCHUIIIMHE, MOATBEPIKAAIOIINE CTEIIEHb OCBOCHHUA UM JaHHOI'O

10. TlepeyeHp nH(OPMAMOHHBLIX TEXHOJIOTHII, HCIOJb3YEeMbIX IPU OCYIIEeCTBJIEHHH 00Pa30BaTEJILHOrO Mpomecca
1o JUCIHMILUIAHE (MOAYJI0), BKJI0YAs IepevYeHb NPOrpaMMHOro o6ecnedyeHusi 1 HH(G OpManuoOHHBIX CIIPABOYHBIX
cucreM (IpU HEOOXOUMOCTH)

INepeueHs HHPOPMALIMOHHBIX TEXHOJIOTHH, UCIIOJb3yEMBIX IIPH OCYLIECTBICHHN 00Pa30BaTEILHOTO IIPOLiEcca M0 TUCHUILIIHE
(MOZyJII0), BKJIIOYAS MTepeyeHb MPOrPaMMHOr0 oOecieueHus 1 MH(POPMAIIMOHHBIX CIIPABOYHBIX CHCTEM, ITPE/ICTABJICH B
[punoxennu 3 x pabovelt mporpaMme TUCITUTLIMHBL (MOIYJIS).

11. Onncanne MaTepuaJIbHO-TEXHUYECKOM 0a3bl, HEOOX0JUMOIT /ISl 0CYI[eCTBJIEHUSI 00Pa30BaTEJILHOTO
nponecca no JUCIHUAILIHHE (MOIYJII0)

MaTepI/IEUIBHO-TCXHI/I‘ICCKOG obecrieueHne O6paSOBaTCHbHOFO nponecca 1no AMCuuIIinHe (MO,Ily)IIO) BKJIIOYAET B ce0s cirenymomue
KOMIIOHCHTHI:

TTomertieHus UIst CAMOCTOSITEILHON pabOThl 00YJAIONIUXCsl, YKOMIUIEKTOBAHHBIE CIICIIMAIN3UPOBAHHON MeOeIbIo (CTOJIBI U
CTYJIbs) U OCHAIIIEHHbIE KOMITIOTEPHOW TEXHUKOM C BO3ZMOKHOCTBIO MOJKTIOUeHHsI K ceTr "VIHTepHeT" 1 obecredeHueM JOCTyma
B 9JIEKTPOHHYI0 HH(OPMAITMOHHO-00pa3oBaTebHylo cpeny KOV,

VueOHble ayAMTOPUH ISl KOHTAKTHOM paboTHI ¢ MpernojaBaTesieM, YKOMIUIEKTOBAHHbIE CTIeHUATU3MPOBAHHON MeOebio (CTOJIbI
U CTYJIbS1).

KommnbloTep 1 puHTEp 1)1 pacnevyaTky pa3JaTOYHbIX MaTepUaIoB.
MynbTUMeINIHHAS 8y IUTOPHSL.

KommnbloTepHBlit Kitacc.

Crenanu3upoBaHHasi 1abopaTopHsl.

12. CpencrBa aganramuy mpenoaBaHus JHCIHAILUIMHLI K MOTPEeOHOCTIM 00yUJaomuxcsa HHBAJINI0B 1 JIHAIL ¢
OrpaHUYeHHbIMH BO3MOKHOCTSIMH 3/10P OBbSI

HpI/I HCO6XO,HI/IMOCTI/I B O6pa30BaTeJ'H)HOM nponecce MpuMEHAITCA CIICAYIOIUE METOAbl U TEXHOJIOIMH, 06)'[61'"121101]_[1/18
BOCIIpUsTUC I/IH(I)OpMaL[I/II/I O6y'~IaIOIHI/IMI/ICH HWHBAJIMAAMU U JIMAMU C OI'PAHUYCHHBIMUA BO3MOKHOCTAMUA 3JOPOBbA:

- CO3/J]aHKe TEKCTOBOW BEPCUHM JIIDOOTO HETEKCTOBOTO KOHTEHTA [IJIs1 €0 BO3MOXKHOTO NPe00pa30BaHusl B albTepPHATHBHBIC
(bopmbl, yIOOHBIE 1711 Pa3IMYHBIX MOJIb30BATEICH;

- CO3JaHMUEC€ KOHTCHTA, KOTOpLIﬁ MOJKHO NPEACTaBUTDL B PA3JIMYHBbIX BUAX 0e3 NOTEPU JAaHHBIX WK CTPYKTYPBI, IIPEAYCMOTPETH
BO3MOXKHOCTb MaCIHTa6I/IpOBaHI/IH TEKCTa U I/I306pa)l(eHl/Iﬁ 0e3 NOTEPH Ka4eCTBa, MPEAYCMOTPETh JOCTYITHOCTD YIIPABJICHUA
KOHTEHTOM C KJIaBUATYyPbI;

- CO3/IaHMe BO3MOKHOCTEN [JIs1 00yUaIOIMXCsl BOCHPHHUMATD OJIHY ¥ Ty ke MH(OPMALIMIO 13 Pa3HbIX HCTOYHHUKOB - HAIIpHUMeEp,
TaK, YTOOBI JIMI[A C HAPYIIEHUSMH CIIyXa MOJTy4Yaid MH(OOPMALUIO BU3YaTbHO, C HAPYILEHUIMH 3PEHUS - ayIHaIbHO;

- IPUMEHEHUEC MPOrpaMMHBIX CPEICTB, 066CHC‘II/IBaIOI_[II/IX BO3MOXHOCTb OCBOCHUA HABBIKOB U yMeHHfI, (bOpMPIpyeMI)IX
,HI/ICHPII'IJ'[PIHOfI, 3a CUET AJIbTCPHATUBHbIX CHOCO6OB, B TOM YMCJI€ BUPTYaJIbHbIX na6opaTopI/H71 1 CUMYJIAIIMOHHBIX TeXHOJ’[OFHﬁ;

- IPUMEHEHHe JIUCTAHIIMOHHBIX 00Pa30BaTeNbHBIX TEXHOJIOTHH [UIs Tiepeaauyn nHGOPMAIMK, OPraHU3aluK Pa3IniHbIX (hopm
VMHTEPAKTUBHOM KOHTAKTHOM paboThl 00y4aloIerocs ¢ MpernojiaBaresieM, B TOM Yuciie BEOMHAPOB, KOTOPbIe MOTYT OBbITh
KCIIOJIb30BAHbI /TSI TPOBE/ICHUsI BUPTYAJIBHBIX JIEKIIUI C BO3BMOXHOCTBIO B3AaMMOJICUCTBHSI BCEX YYACTHUKOB JUCTAHIIMOHHOTO
00yueHus1, MPOBE/ICHNsI CEMUHAPOB, BBICTYIUICHUS C JIOKJIAIaMH U 3alIUThI BHITOJIHEHHBIX PaboT, MPOBEICHUsI TPEHUHIOB,
OpraHM3aliK KOJUIEKTUBHOM padoTHI;

- IPUMEHEHHe TUCTAHIIMOHHBIX 00pa30BaTebHBIX TEXHOJIOTHH It OpraHu3aluy (bopM TEKYIIEro ¥ MpoMeKyTOUHOTO
KOHTPOJIS;

- YBEJIMYEHUE TIPOJOJDKUTEIBHOCTHU Claui 00YYaIOIIMMCsl HHBIUIOM MJIM JIMLIOM C OrpAHUYEHHBIMUA BO3MOKHOCTSIMHU 310POBbSI
¢opm rTpome:xyTOUHOH aTTeCTAIMK M0 OTHOLIEHUIO K YCTAHOBJIEHHOW MPOIOKUTEIbHOCTH UX CAAYH:

- IPOOOJIKUTEIIBHOCTU Caun 3a4€Ta WM IK3aMEHa, IIPOBOANMOTIO B IMMCbMEHHOMN CbOpMC, - He Oonee yem Ha 90 MUHYT;

- TIPOJIOJKUTEHHOCTH MTOATOTOBKHM 00YYAIOIIErocst K OTBETY Ha 3a4YéTe WM SK3aMeHe, IPOBOANMOM B YCTHOM (popme, - He
6osiee yem Ha 20 MUHYT;

- MPOIOJIKUTEILHOCTY BHICTYIUICHUS 00YYAIOIIErocs MPH 3aluTe KYpPCOBOM PadOTH - He OoJjiee YeM Ha 15 MUHYT.
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30HIMpOBaHME".

IIporpamma coctapneHa B coorBerctBu ¢ TpedoBanusiMu PI'OC BO u yyeOHbIM 1aHoM 1o Harpasienuo 21.04.03 "Teomesus
Y IMCTaHLIMOHHOE 30HAMPOBaHue" U MarucTepckoi nporpaMmMe "JIucTaHIIMOHHOE 30HAUPOBaHue".
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Tpunoosicernue 2
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)

B1.B.05 Tpéxmeproe modeauposarie 06eKmo8 8 2e0UHPOPMAUUOHHBIX
cucmemax

IlepeyeHs JuTepaTypbl, HE0OX0UMOI JIsl 0CBOEHHUS JUCIUILITHHBI (MO TyJis1)

Hanpasnenue noarorosku: 21.04.03 - 'eoe3usi ¥ AUCTAHIMOHHOE 30HAMPOBAHUE
IIpocuss noaroroBky: [AMCTaHIIMOHHOE 30HANPOBAHUE

Kpamidukaryst BHITyCKHUKA: MAarucTp

dopma obydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus1 Mo o0pa3oBaTesibHON nporpamme: 2024

OcHoBHas JuTepartypa:

1. T'Bo3neBa, B. A. Ba3oBble u npukJiaaHbie MHQOPMAIMOHHbIE TexHoornu: yueOHuk / B.A. T'Bo3neBa. - Mocksa: U]
'@OPYM': UHOPA-M, 2021. - 383 c. - (Bsiciiee o6pazoBanue). - ISBN 978-5-8199-0885-3. - Tekcr : anekrponnsIi. - URL:
https://znanium.com/catalog/product/1406486 (nara obpamenus: 17.05.2022). - Pexxum goctyna: mo noanmcke.

2. JloBuos, [I. A. I'eoungopmanmoHHsie cucteMbl : ydeOHoe rnocooue / [. A. Jlouos, A. M. Yepnbix. - Mocksa : PATIL, 2012. -
192 c. - Tekcr : anekTponHsIit. - URL: https://znanium.com/catalog/product/517128 (nara o6pamenus: 17.05.2022). - Pexum
JIOCTYIIa: O MOJIUCKE.

lonoJHATEILHAS JUTEpPATYypa:

1. Mumos, O. B. CoBpeMeHHbIE TEXHOJIOTHU U TeEXHUYeCKUe cpeacTBa nHpopmaruzaimu: yueOnuk / O.B. Iumos. - M.:
VH®PA-M, 2021. - 462 c. - (Briciree o6paszoBanue: bakanaspuar). - ISBN 978-5-16-011776-8. - TeKcT : 31eKTPOHHBII. -
URL: https://znanium.com/catalog/product/1215864 (nara obpamienust: 17.05.2022). - Pesxxum fOCTyMa: 1O MOJIKCKE.

2. JleiikoBa, M. B. lH:keHepHas 1 KoMnbloTepHas rpaguka. CoeuHeHre eTaneil Ha yepTekax ¢ mpuMeHeHuem 3D
MojearpoBaHus: yuebHoe mocoodue / M. B. Jletikora, JI. O. Mokpenoga, U. B. Berukora. - Mocksa: MUCHUC, 2013. - 76 ¢. -
Tekcr: anekTponHblii // JlaHb: aneKkTpoHHO-OMOIMOTeYHas cuctema. - URL: https://e.lanbook.com/book/47486 (nara
obparenus: 17.05.2022). - Pexxum goctyna: Ajist aBTOPK3. MOJIb30BaTeIeH.

3. [IpocTpaHCTBEHHBII aHANIM3 B PACTPOBBIX F'eOMH(OPMALIMOHHBIX CUCTEMaX: y4eOHO-MeToarYecKoe ocodue / coct.: A.A.
CagenbeB, C.C. MyxapamoBa, A.I'. ITuwmorun; Kazan. roc. yu-1, ®ak-t. reorpacguu u sxkojoruu. - Kazans: KI'Y, 2007. - 28 c. -
Tekcr: anektponnsiid. - URL: https://kpfu.ru/docs/F2062944544/gisprogDoc2005_1.pdf (nata obpamenus: 17.05.2022). -
Pexum moctyna: ajst aBTOpu3. MoIb30BaTeNeH.
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30HIMpOBaHue".

Tpunoosicenue 3
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)

B1.B.05 Tpéxmeproe modeauposarie 06eKmo8 8 2e0UHPOPMAUUOHHBIX
cucmemax

Ilepevyens nH( OPMAMHOHHBIX TEXHOJIOTHI1, HCIOJIb3YEeMBIX /IJISI 0CBOEHUS JUCHUILUIHHBI (MOIYJIs), BKIIOYAsI
nepevyeHb NPOrpaMMHOrO 00ecneyeHns1 U HH(POPMAIMOHHBIX CIPABOYHBIX CHCTEM

Hanpagsnenue noarorosku: 21.04.03 - 'eoe3usi ¥ AUCTAHIMOHHOE 30HAMPOBAHUE
IIpocuis noaroroBky: [AMCTaHIIMOHHOE 30HANPOBAHUE

Kpanuukanus BHITyCKHUKA: MarkcTp

dopma oOydeHust: 0UHOe

SI3bIK 0OyUEeHMS: PYCCKMIA

Ton Havana o0yueHus1 Mo o0pa3oBaTesibHON nporpamme: 2024

OcBoeHye JUCLUIUIMHBL (MOYJIs1) IPeAoaraeT HCIO0JIb30BaHKE CIEAYIOIIEro IPOrpaMMHOrO 00ecreueH s 1
MH(POPMALIMOHHO-CITPABOYHBIX CUCTEM:

Oneparmonnas cucrema Microsoft Windows 7 Ipodeccnonansaast wim Windows XP (Volume License)

IMaket ocucHoro nporpammuoro odecrneuenust Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayzep Mozilla Firefox

Bpayzep Google Chrome

Adobe Reader XI umu Adobe Acrobat Reader DC

Kaspersky Endpoint Security ams Windows
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