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1. Hesb u n1IaHUpPYyeMBble Pe3yJabTaThl 0CBOEHUS] AMCUUIJIMHBI (MOTYJIs1)

Lenbro OCBOCHMS TUCHUIUIMHEI BJsIETCS (POPMUPOBAHHE CIIECAYIOIIMX KOMIIETCHIINH:
OIIK-6: cnocobeH MCHoiab30BaTh B MPO(ECCHOHANBHON NEATETbHOCTH OCHOBHBIC 3aKOHBI
(Gu3UKH, XUMUH, HayK 0 3emie U OMOJIOTUH, TPUMEHSITh METO/IBI MAaTEMAaTHIECKOTO aHaJN3a
U MOJCIUPOBAHMS, TEOPETHUYECKUX M SKCIEPHUMEHTAIBHBIX HCCIEI0BaHMUN, MPUOOpeTaTh
HOBBIE MAaTEeMaTH4YeCKUe W eCTECTBCHHOHAYYHbIC 3HAHMS, HCIIOIB3ysS COBPEMEHHBIC
oOpa3oBaTenbHble M UH)OPMAIIMOHHBIE TEXHOJIOTUH;

OIIK-7: cnocoOeH TOHMMATh TMPUHIMUIBI PaOdOTHl COBPEMEHHBIX HH(DOPMAIIMOHHBIX
TEXHOJIOTUH 1 UCTOJIb30BaTh UX JUISl peIICHHs 3a1a4 TPOopEeCCUOHATBLHOMN e TeTbHOCTH.
PesynpraTamMu 0CBOCHUS JUCHUIUINHBI SBISIOTCS CIIEAYIONINE HHIUKATOPHI TOCTIKEHHS

KOMIIETEHIINH:

NOIIK-6.3: mpuoOperaeT HOBbIE MaTEMaTHYECKHE W E€CTECTBCHHO-HAYYHBIE 3HAHUS,
UCIIOJIB3YS COBpEMEHHBIE 00pa3oBaTeNibHbIE U MH()OPMALMOHHBIE TEXHOJIOTUH;

NOIIK-7.1: moHUMaeT IPUHITUIIBI PAOOTH COBPEMEHHBIX MH()OPMAITMOHHBIX TEXHOJIOTHIA;
NOIIK-7.2: nmpuMeHsieT cOBpeMeHHbIe MH(OPMAITMOHHO-KOMMYHHUKAITMOHHBIE TEXHOJOTUH
JUTSL PEIICHUS CTAaHAAPTHBIX MPOQPECCHOHATBHBIX 3a/1a4.

2. 3agauy ocBOEHHS AUCIUIIIHHEI

YMerp momOupaTh METOABI pEHICHWs CTaHIAPTHBIX TNPO(PECCHOHATBHBIX 33aqad ¢
UCTIOJIb30BaHNEM MH(POPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHNA € y4eTOM TpeOOBaHUN
nH(pOpMaIMOHHOM 0€30MMacCHOCTH.

OBafeTh HaBBIKAMHU PEIICHUS CTAHAAPTHBIX MPO(ECCHOHANBHBIX 3a/1a4 C UCIOJIB30BAHHEM
UH(POPMALMOHHO-KOMMYHHUKAITUOHHBIX TEXHOJIOTUI c Y4ETOM TpeOoBaHUM
nH(pOpMaIMOHHOM 0€30MMacHOCTH.

N3yuuts mpuembl moucka umHpopmaiu, oOpabOTKH aHHBIX B 0a30BBIX KOMITBIOTEPHBIX
nporpaMmax, co3jianusi 0a3 JaHHBIX.

YMeTh caMOCTOSATEIBLHO OCYIIECTBIIATh MOUCK WH(OPMAIIUU, BEHIOMPATh METOIBI 00pabOTKH
JAHHBIX.

OBnagerp HaBbIKaMH 00paOOTKM MaTepuana B MaKeTax NPUKIAJHBIX KOMITBIOTEPHBIX
IpOTpaMM, CO3JIaHMsI 6a3 IKCIIEPUMEHTAIBHBIX OMOJIOTHYECKUX JaHHBIX.

3. MecTo AUCHUILIAHBI (MOYJIsI) B CTPYKType 00pa3oBaTe/IbHOM MPOrpaMMbl

JluctuminHa OTHOCUTCS K 0053aTeIbHON 9acTH 00pa30oBaTeIbLHOM MPOrPaMMBl.

4. Cemectp(bl) oOcBOeHHS U (popMa(bl) MPOMEKYTOYHOM aTTECTALMH MO JUCHUILJIMHE

Cemectp 2, 3a4€r.

5. Bxoanble TpeOOBaHUs A5l OCBOCHUS IMCUMILIUHBI

ﬂJ’IH OCBOCHHUA AOUCHUIIIIMHBI CTYACHTBHI AOJDKHBI HCIIOJIB30BAaTh 3HAHWUSA, YMCHHIA U

HaBBIKH, [TOJIy4YCHHBIC UMH BO BpeMsi 0OyueHUs B Cpe/lHEel HIKOJIe, a Takke chOpMUPOBaHHBIE B
xone ocBoeHus auciuiuHel b1.0.09 «udopmaTnkay 6akanaBpuara.

6. SA3bIk peaanzanun

Pycckuii

7. O0beM QUCHUNIHHBI (MOXYJIA)

OO61mas Tpy10eMKOCTh TUCIUIUTMHBI COCTABIISIET 2 3.€., 72 4acOB, U3 KOTOPHIX:
JIEKIINH: 4 4.;
MpaKTUYECKHUE 3aHATUA: 46 4.;



— KOHCyJbTamuu: 2.75 4u.;
— caMocrosTenbHas paboTa cTyneHToB: 19.25 .

8. Conep:kanmne TUCHUILINHBI (MOYJIsI), CTPYKTYPHMPOBAHHOE 110 TeMaM
Pasznea 1. O030p coBpeMeHHBIX MH(POPMAIMOHHBIX TEXHOJIOT U

Tema 1. KonnpoBanue u c:xxkaTue ayaino-, BUaeo- U rpapuuecKuX JaHHbIX

Amnanoro-muppoBoe u  mHdppo-aHATIOrOBoe  mpeoOpa3oBanHusa. KBaHTOBaHWME U
nuckpernzanus. Teopema KorenpHukoBa. MMMyiabCHO-KOAOBAas M JIPYrU€ BUJBI MOIYJISILIUU.
HckaxxeHust CUTHAJIa ¥ METO/Ibl OOPHOBI C HUMH.

[lepemexenue. Vctopus M yCTpPOWCTBO 3BYKOBOTO KOMMAaKT-AUCKAa KaK HOCUTENS
upoBbIX TaHHBIX. Dopmatsl GaitioB s XpaHeHHs ayIUOAAHHBIX U UX cpaBHeHUe. [IpoTokon
u ycrpoucrsa MIDI.

[Tonstne komeka W MeauakoHTeWHepa. (Ckarhe HaHHBIX 0€3 TOTepPh H  €ro
MaTeMaThdeckoe obOocHoBaHme. [IpakTHYecKue aNroOpuTMBI CXKATHs JAaHHBIX 0O€3 MOTeph:
ycioBue ®Pano, koa Xaddhmana, KOAUpOBaHKUE JUIUH cepui, anroputM LZW. Cxxartne naHHBIX ¢
norepsimu. JluckpetHoe mpeoOpasoBanne Dypbe U ero MpUMEHEHWE JUIsl aHAIW3a U CXKATHUs
AQHAJIOTOBBIX MaHHBIX. AnroputM MP3 u mpunmumner ero pabotel. butpeit. I[lpeauktuBHOE
cKaTue.

CxaTne n300pakeHU U €ro METOAbl: CHWKEHHUE TIyOMHBI [IBETHOCTH, METOJ] TJIaBHBIX
KOMIIOHEHT, ()paKkTaIbHOE CXKATHE, BEeUBIET-Ipeodpa3oBanue. Anroputm cxarus JPEG.

[IpuHnumer paboTHl TENEBUACHUS H KoaupoBaHus Buaeocurnana. dopmar YUV.
[Tonstue paséptku. [leunnrtepieiicunr. KoMmmneHcanusi ABUKEHHUS M APYrU€ METOJbBI CHKATUS
BUJICOTAHHBIX.

Tema 2. Kpunrorpadus, 3ammura mvHGopManuu 1 UX NPaAKTHYECKOe IPUMEHEHH e

[MonsTust mmdpa u kogupoBaHus. Victopudeckue mu@pel: MOJACTAHOBKH, IEPECTAHOBKH.
B3nom mnpocteix mumdpos. 3akon Ilunda, mnoHsTHEe HHPOPMAIMOHHONW SHTPONUU M HX
MPUMEHEHHE MTPU KPUTITOAHAIH3E.

TepMuHBI, MOHATHS YU MPOOJIEMbl COBPEMEHHOW KpUNTOrpaduu U KpHUNTOAHAIH3A.
[MonsTus nneHTUUKAINN, ayTeHTUDUKAIIMYA U aBTOPU3ALINH.

[lonsTe XdPUIMpPOBaHUS, MaTEMaTHYECKHE OCHOBBI M OCOOCHHOCTH Xd3II-(YHKIIUIL.
KontponbHble CyMMBl W JIpyrue ajlropuTMbl Xd3midpoBaHusd. HaszHaueHue W mnpakTHUUecKoe
MPUMEHEHHE XAUINPOBAHUSI.

[Tonsarue HeB3nambiBaeMoro mudpa. [lndp Bepnama u ero npaktuueckue peaan3aum.
[ToHsiTHEe KPUNITOCTONKOCTH U OLIEHKA Pa3IMYHbIX KpunrocucreM. CuMMeTpruHOE MU POBAHUE.
brounsie u motouynsie mpudThHL. MicTOprdeckre u COBpEMEHHBIE aTOPUTMBI.

[Iporokon [dudpdu — Xemnmana. AccummeTpuuHoe MUGpPOBAHWE, €r0 Ha3HAUYCHUE,
MPEUMYIIECTBA U HEAOCTATKU. ANTOPUTMBI IIU(PPOBAHUSI C OTKPHITHIM KITFOUOM.

Kpunroananus u ero oCHOBHbIE METO/Ibl. | €eHETHUECKUI KOJ KaK MpUMEp MPUMEHEHUS
KPHUITOAHATIN3a B OMOJIOTHH.

[IpakTraeckoe mpumeHeHue Kpunrorpaduu. 3ammura uHDOpManuu B cetd VHTEpHeT.
[Iporokonsr mudpoannoi nepenaun nanHeix: HTTPS, SSH, VPN. JlykoBuuHasi M 4eCHOYHAasI
mapmpyTusanus. Cetn TOR u 2P, u ux yrpo3a st 6€30MacHOCTH.

DneKTpoHHBbIe IU(GPOBBIE MOANNCH W WX MpHUMEHeHHe. KpunroBamioTel (Ha mpumepe
cucteMbl Bitcoin), mpaBOBbIE U OKOHOMHYECKHE AaCHeKThl WX (YHKIIMOHUPOBAHUS.
Creranorpadus. He3akoHHOE UCTIOIb30BaHUE MPOIYKIINH, 3AIIUIIEHHON aBTOPCKUMHU IIPaBaMHU.

Paznea 2. 'eonndopmManmoHHbie CHCTEMBI

[Tonatue o reomHdpopmannoHHbIX cuctemax. O630p BozmokHocTed [MIC. OcHOBHBIE
tepmunbl U noHsaTuss [MC. Yposau I'HC. Ilpeamernsie obmactu I'UC. Tlpumenenue I'MC B
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owiry. Ilpumenenne 'MC B Owonormu u skojoruu. [lpumenenne ['MC B mouBoBeneHHH.
[Ipumepsr  ucnonb3oBanuss [MC:  cozmanume  KapThl — 3aTOIVIEHHWH,  MOJAEIMPOBAaHUE
pacrpocTpaHeHHs BUAOB, KapThl PACIPOCTPAHEHHUS [T0KAPOB.

@opma 3emmn u e€ mNpUOMMKEHUS: dSuHIcouia, reoun. CHCTEMBI KOOpPIUHAT.
I'eorpaduueckas CK. [Hatrym. Ilmockas CK. Ilonsarue mnpoekiuu. THIBI HCKaXEHUW TNpH
NpoeUUpOBaHUU. THMBI NPOEKIMI: PaBHOYTOJbHBIE, pPABHOBEIMKHUE (PaBHOILIOIIAIHEIE),
PaBHOIPOMEKYTOUHBIE, POU3BOJIbHBIE. Buner MIPOEKIIHI: UIHHIpUYECcKast,
MICEBAOLMIUHAPUYICCKasl, KOHIMYECKasl, a3uMyTaibHasi, crepeorpadudeckas. [Ipoexuuu "aycca —
Kprorepa u UTM, ux cpaBHenue. KunomerpoBas cerka.

Hcropus OUCTaHIMOHHOTO 30HAMpOBaHUS 3emun. AspodoTtochémka. CryTHHKOBas
chéMka. Xapaktepuctuku JI33: mo TuIy 30HAMPOBAHHS, MO IIMPUHE, IO PA3PEUICHUIO.
KOCMOCHHMKHM: ~ TOKpBITHE, IPOCTPAHCTBEHHOE pa3pElICHHE, BPEMEHHOE pa3pelICHHE,
CHeKTpalibHOe paspeuieHre. CHekTpalbHble KaHaibl W O0JIACTH WX NPUMEHEHUs. YPOBHU
obpabotku 133. Oprotpanchopmanus. Hemudposka JI33. Manekc NDVI u ero npumeHeHwue.
JemmndpoBka mous: oToOpa)keHHe XapaKTEPUCTUK IMOYBBI, TUIA IMOYBBI, 3PO3UH, BIAKHOCTH,
NPaKTUKU 00PaOOTKU TOYBHI.

CnytHukoBass HaBuranus ©W npuHIUNbl €€ padorel. Cucrembl HaBuranuu GPS u
I'TIOHACC, ux 0oco0eHHOCTH.

OOBexTHI U crocoObl xpaneHus: U onucanus naHHbIX [ MIC. PactpoBbie 00BEKTHI: TpHUT,
pactp. BekTopHbIe OOBEKTBI: TOYKA, MONWIMHUS, MonuroH. [IpaBuna Tomonoruu. OOBEMHBIC
00bexThl. TIN. CumBodibl u moganucu. @opmaTel GaitioB 11 XpaHSHUsI U TIepeIavur T€0TaHHbBIX.

ITporpammuoe obecneuenue anst padotsl ¢ ['MC. Kommuekcst ESRI ArcGIS, GRASS,
QGIS, Maplnfo Professional u cpaBHeHue wux Bo3MoxHOCTeH. [Ipunoxxkenne MaxEnt.
AmnmnapaTHble TpeOoBaHUA A1 TpakTUdeckoit padorel ¢ I'NC.

Ucrounnku reoganHbix. Komnexkmuu cnyTHHUKOBBIX cHUMKOB Landsat, Aster, MODIS.
Habops! BekTopHbIx naHHbiXx VMap u OpenStreetMap. Tematnueckue bJ[: WorldClim, SRTM,
GBIF. Enunblii rocy1apcTBEHHBIN peecTp MOYBEHHBIX pecypcoB Poccuu.

Pa3nes 3. OcnoBbl Web-pa3padorkn

Azpik pazmerku BeOcTpanuil HTML. Ilonsitue Tora u arpubyra; ux 3HaueHus. EnuHAIBI
u3mepenuss B HTML u CSS. Crpykrypa nokymenta HTML. IlpaBuiia BIOXEHHOCTH T3rOB U
tunmuuHble ommOku. Bamunanus nokymentoB. Ocobennoctu Bepcun HTML 5.0. [Ipunoxenwus
U1 pegaktupoBanus 1okymeHToB HTML.

Tuner ToroB. Bo3aMoXHOCTH U criocoObl opMaTupoBaHus TeKcTa. bioku u maparpadpsr.
Ccpuiku. Skops. BeraBka u BeipaBHHBaHUE H300paxenuid. Crircku. Tabmnuiel. @peitmeol.

Ocobennoctu coBpeMeHHOT0 BeOu3aitHa. biiounas Bépctka. Moaens DOM.

[TonstTne kackamupix Tabmur cruneit CSS. IlpeumymectBa crumeil. CrnocoOsl
n00aBJICHHs CTHIIEH Ha cTpaHuIly. ba3oBeii cuHTakcuc CSS. 3HaueHUsS CTUIIEBBIX CBOWCTB.
Cenexropsl TeroB u arpubOyroB. Kiaccel. Wnentuduxaropel. KoHTEKCTHBIE, coceqHHe,
JIOYEpPHUE CEJEKTOpbl. YHHUBEpcaldbHbI cenekTop. [lceBmokiacchl M MCEBIOATIEMEHTHI.
I'pynnupoBanue. Hacinenosanue. Kackaguposanue. Banuganus CSS. Tunsl HocuTeneu.

Pasznea 4. 3D-monesmposanue u CAIIP

Tema 1. 3D-monenupoBanue

OcHoBHbIe TOHATUSI TpExmepHou rpaduku. [lonstue mema. Toukum, pé6pa, rpaHw,
HOJUrOHbI, MOBepxXxHOCTH. CrocoObl 3amaHus cdepsl. 3aJaHHe TIAJKUX [TOBEPXHOCTEH.
IToBepxHocTh besne. [loBepxHOCcTH Monpa3aenenus. T-craiH.

[Tonsatue pennepunra. TekcrypupoBanue. UV mpeoOpa3oBaHue W KapThl TEKCTYD.
Penvedroe TekctypupoBanue (bump mapping). Hopmanu u kapThl HopMasiei. 3amexaHue
(baking). BbiCOKO- 1 HU3KOMIOJIUTOHAIBHBIE MOJICIIH.



Mogaenu ocBenieHus: miaockasi, ['ypo, ®@onra. CoctaB Moaenu ocemieHuss 1o DoHry:
(oHOBast U paccestHHAsl COCTABISIONINE U TIISHIEBbIe OMMKHU. TpaccupoBka Jydeil (ray tracing).
TpaccupoBka nyteit (path tracing). ComMIuinpoBaHue.

[IpakTuueckue nousaTus u meroasl 3D monenupoBanus. Mcrounuku ocsenienus. Kamepa.
['pynmupoBka. Moaudukaropsl. bynessl onepanun. CHCTEMBbI YacTHIl M UX B3aWMOJICHCTBHE.
Cas3biBaHue 00BEKTOB. ApMaTypa. Ou3nKa 0ObEKTOB.

[TonsiTHe O Mmekaepax W UX TUIIBI: BEPITUHHBIE, TeOMETPUIECKUE, THKcenbHbIe. Unbiased
rendering. BeraucnuTensHas CoKHOCTh peHaepuHra. Peanep-depma. [punoxenus ais paboThl
¢ TpéxmepHoi rpadukoit: Autodesk 3ds Max, Maya, Bryce, Blender, Google SketchUp u
CpaBHEHHUE UX BO3MOKHOCTEH. 3D aHuManus.

CriocoObl TTOCTpOeHUs TPEXMEPHBIX MOACNEeH peanbHBIX 00BeKTOB. 3D-ckanepwl. 3D-
neyaTh U NpUHIUIEI €€ paboTel. [lepcnexkTiBHBIC HanpaBneHust 3D-nevaTtu.

Tema 2. TpéxmepHoe mogeauposanue B CAITP

[Tonsatue o CAIIP u obnacth ux npuMmeHneHus. [Ipunoxxenus s co3qaHus TPEXMEPHBIX
moxaenerr u ueptexeil: Autodesk AutoCAD m ASCON KOMIIAC wu cpaBHeHHE HX
BO3MOXHOCTEH.

Ocobennoctu co3nanus TpéxmepHbix moaeneir B CAIIP. OcHOBHBIC M TOTIOJHUTEIBLHBIE
IUIOCKOCTU. DCKu3bl. Tunsl muHuil. ['eomerpudeckne o0bEKTHL. [IpuBsasku. [lapamerpuszanus u
OTpaHWYHUTENH. 3ajmaHue pasmepoB. McmonwszoBanue dopmyn. ['eomerpudeckue omepanuud u
MOCTPOCHHUS: BBIJABIMBAHUE, BhIpe3aHue, co3naHue cTteHoK. Co3naHume (Gacok M CKPYTIICHU.
Jlunelinble, KOHIIEHTPUYECKHE U 3epKayIbHBIE MaccuBhbl. [locTpoenne mo criupanu. bubmmorexku
onepauuii. bubnorekn matepuanos. PacuéTel Macchl, IEHTpa Macc JAeTallu.

[Toctpoenune veprexa mo TpéxmepHor monenu. Cozmanue BuAoB. Co3JaHUE CEYEHUM U
pa3pe3oB. [locTpoeHHE OCEBBIX U BCIIOMOTATENbHBIX JHHUNA. CrocoObl yKa3aHUS JTUHEHHBIX,
pagvalbHBIX U TMAMETPAIbHBIX Pa3MEPOB. YKa3aHHE TEXHOJOTMYECKHX 3HAKOB M IMOANMCEM.
BubnnoTexkn TEXHHYECKMX CUMBOJIOB U 0003HaueHuM. JJoOaBieHne HaaIIUCEH.

Paszgen 5. IlpakTuuyeckoe mNpHUMeHeHHME COBPEMEHHbIX HMH(OPMAIMOHHBIX
TeXHOJIOT Uil

Tema 1. KoMmnbloTepHass MaTeMaTHKA

IlonsTe koMmbploTepHOM MaremMaTHKU. CucTeEMa KOMIBIOTEPHON MaTeMaTUKH Sage.
[TpucBauBanue, cpaBHeHHEe U apudmernka. OOBIKHOBEHHbBIE U JECATHUYHBIE ApoOH. DyHKIUU.
Tunuynaeie ommoOku. ba3osas anre6pa. Ympoiuenue BblpakeHui. Pemenue anredpandeckux u
TPUTOHOMETPUYECKUX ypaBHEeHHH. CucteMbl ypaBHeHHil. [locTpoeHue rpadukoB (yHKIIHIA.
Iloctpoenne rpadukoB KpHUBBIX B MOJSPHBIX KoopauHatax. JluddepeHuupoBanue u
uHTerpupoBanue. Pemenue nuddepeHnnanbHpIX ypaBHeHHH. MaTeMaTuuecKre MOJICIH.

Tema 2. BuzyanbHoe MoaeJMpoBaHue

[ToHsATHE BU3yaIbHOTO MOJCITUPOBAHMS (PU3HMUECKUX, DIEKTPUUCCKUX M MATEMATHYECKIX
nporieccoB. PaboTa ¢ cuctemoit MoaenupoBanus Xcos B npuinoxkenuu Scilab. [Taautpa u tumsl
osiokoB. CoenuHenue 0s10koB. [Tapamerpsl 6510k0B. 3anmyck U ocTaHOBKa mMojenu. [loctpoeHue
Mojeneil (U3NYEeCKUX IPOLECCOB: «TrapMOHHYECKUE KOJEOaHUsM», «CIOKEHHUE KOJIeOaHUN»,
«aMIUTHTyHAsT MOIYJSIus». [locTpoeHne MoJeneil 3JeKTpoIenel: «M3MepHUTeIbHAas IeIb,
«TpaHchopMalsi MEPEMEHHOTO TOKa», «OTHOIOIYIEPUOAHBIM BBIIPSIMUTENb [EPEMEHHOTO
Tokay. [locTpoeHne MaTeMaTHIECKIX MOJIENICH: «MOJIEIh XHUITHHUK — KEPTBa», «MOJIEIb CIIPOC —
IPEIOKEHUEY.



Tema 3. IIpoaBuHyTbHIe PUEMBI pa00THI ¢ 0(PMCHBIMU NIAKETAMU

[Tonatne ¢GyHKIMM B NPHIOKEHHUSIX AJIEKTPOHHBIX Tabiuu. I[Ipuémbl paboTel co
cripaBOYHOU cucTemMoil. DyHKIIMU: MaTeMaThdeckue, oOpabOTKH TeKCTa, pabOThl C JlaTaMH.
Ccbulku Ha sideliku. MaremaThdyeckue BBIYHCIEHUs W cpaBHEeHHs. [11a0GoHBI TOKYMEHTOB.
Cnusinue u crnucku paccbUlkd. [lonst cnusiHus. YcnoBHble 3HaYeHUS npu ciausHuu. CrocoObl
MO3UIIMOHUPOBAHMS TEKCTA HA JIUCTE.

Tema 4. O0padoTKa ¥ pefaKTUPOBAHUE ayAUO- U BUAeodailiioB

Oobmue cBexpenust o Gopmartax ayauo- u BuaeodaiinoB. Kogeku u MequakOHTEHHEPHI.
OcHOBBI paboTBl C KOHCOJBHBIM mpuiokeHueMm ffmpeg. ColicTBa Buaeodaiina, ayauo- u
BueonoTokn. OOpe3ka BHUACOPOIUKA MO BpeMeHH. V3BleueHue 3BYKOBOH JOPOXKKH U3
Buneodaina. Breipesanue omHoro kampa. IIpeoOpasoBaHue BHACOpPOJIMKAa B Ha0Op KaapoB.
Co3nanune Buzaeo u3 Habopa wuzoOpaxenuil. KonBepTupoBanue Buzaeodaiina B ¢opmar
annmupoBanHoro n3obpaxenuss GIF. KonseptupoBanue ayanodaiinoB. 3axBaT BHICOMOTOKA C
9KpaHa. BpaimeHue u OTpaXeHHE BHIEOpOJHKa. VI3MEHEHHe CKOpOCTH BHCOPOJIHKA.
Bripe3anne  mnpsMOyroipHMKa M3 BUICOPOJIUKA. Hcnonb3oBaHue  reHepaTOpOB
Bueon3o0paxenus. IlporpaMMHO creHeprpOBaHHOE BUJICO.

9. Tekymmii KOHTPOJIb 1O TUCUUIIJIMHE

Texymuii KOHTpOJIb 0 AMCLHUIUIMHE IMPOBOJUTCS IIyTEM KOHTPOJI IOCEIAEMOCTH,
OLICHKH BBIITOJIHEHUSI NPAKTUYECKUX 3aJaHUM, OLUEHKH BBICTYIUJICHUS C JOKJIAJO0M, OLIEHKH
aHAJTUTHYECKOTO pedepara, IPOBEACHUS TECTOB IO JEKIMOHHOMY MarepHaiy, yuéra JUYHOTrO
pelTHHra CTyJIeHTa, BHIMOJIHEHHS JOMAIIHUX 3aaHuil U QUKCUpyeTcs B popMe KOHTPOIHHOU
TOYKH HE MEHEE OJJHOTO pa3a B CEMECTP.

9.1. Kpurepum ouieHKH BHINOJHEHUS MPAKTHYECKUX 3aJaHU

BaxxubiM (pakTOpOM, BIHSIOIMIMM Ha YCIEIIHOCTh U TOJHOTY BBIMOIHEHUS CTYJICHTOM
MPAKTUYECKOTO 3aJIaHus, SBJISCTCS €ro MpeBapuTeIbHAs TCOPETHUSCKas MOATOTOBKA, KOTOpast
BBITIOJTHAETCS] UM B Yachl, OTBEEHHBIC IJIsi CAMOCTOSTENIbHOM paboThI (cormacHo . 11.5).

Kaxxnoe 13 npakTHIeCKUX 3aJJaHUH OIECHUBACTCS CICAYIOMNUM 00pa3oM.

Onenka Kpurepuii
«HEYIOBJIETBOPUTEIHbHOY» | 3a7aHKe HE BHIMOJIHEHO 33 OTBEIEHHOE BpeMsI.
«YIOBIIETBOPUTEIILHO» 3anaHue BIMOJIHEHO HEIOCTATOYHO MOJIHO; TUOO pe3yabTar
COJIEPKUT TpyOble OMIMOKH TN HEJOUYETHI, HEKOPPEKTHO
0 OopMIIEH.

«XOopouo» 3az[aHHe BBIITOJIHCHO MOJIHOCTBIO, HO PE3YJIbTAT UMCCT 3aMCTHBIC
MOrpCIrHOCTU B UCITOJITHCHUHN WJIN O(bOpMJIeHI/II/I.

«OTIIUYHO» 3az[aHHe BBITIOJIHEHO B ITOJIHOM O6’béM€; PE3YyIbTAaT B TOYHOCTHU
COOTBETCTBYET 33JaHUI0, MOXKET COJIepKaTh HE3HAUNTEIIbHBIC
MOTPENTHOCTH B O(hOpMIICHHUH.

B ciydae mpomycka MpakTUYECKOTO 3aHSATHS CTYIEHTY HEOOXOIMMO CaMOCTOSITENBHO
npopaboTarh MaTepuaa M MOATOTOBUTH pedepaT MO TEMATHUKE M COACP)KAHHIO 3TOTO 3aHSATHUS
cornacHo 1. 11.3. B aToM ciiydae olieHKa 3a MPaKTUYECKOE 3aHATHUE BBICTABISETCS COTJIACHO II.
9.3.

[lo cornacoBaHuio € TpemnojaBaTeieM JOMYCKAeTCs CaMOCTOSITENIbHOE 3a0YHOE
BBITIOJTHCHUE 3aJaHUS TTPOITYIIICHHOTO 3aHSATHS.



9.2. Kpurepum OlleHKH BBICTYIJIEHUS € IOKJIAT0M

OreHka 3a BBICTYIUICHHE C JIOKJIAJJOM PAaCCUUTHIBAECTCA MO COBOKYMHOCTH COOTBETCTBHS
€ro BCEM KPHUTEPUSM OLICHUBAHUS CIIETYIOIINM 00pazoM.
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9.4. Kpurepum OleHKHU Pe3yJIbTATOB TECTHPOBAHUA 10 JEKIIUOHHOMY MaTepHuajLy

TectupoBanue 1o JEKIMOHHOMY MaTepualy MPOUCXOAUT B TEUEHUE CECCUH, COTIACHO
paclMCcaHuI0 HK3aMEHOB IO JUCHUIUIMHE. Pe3ynapTaThl TecTUpPOBAaHMS HE3aMEUIUTEIbHO
YUUTBIBAKOTCS IIPU pacyETe UTOTOBOM DK3aMEHALIMOHHOM OLIEHKH.

TemaTtuka TecTupoBaHUS NpUBOAUTCS B pasnenax 1 u 2 m. 8. IlpumepHbIN nepedyeHb
BOIIPOCOB NPUBOANUTCA B 1. 11.2.

TecTtupoBanue MPOUCXOAUT B AJIEKTpOoHHOU (popme. M3 cmmcka BOMPOCOB ClydalHBIM
o0Opa3oM BbIOMpaercss 5 mT. 3a OrpaHUYCHHOE BpEMs ydalieMmycss HeOOXOIUMO BHIOpaTh OIHMH
WJIM HECKOJIBKO MPaBUJIbHBIX BAPUAHTOB OTBETA HA KAXKIBIH U3 BOIPOCOB.

IIpu pacuére pe3yabTaTOB TECTUPOBAHUS YUUTHIBAECTCS HAIUYUE!

MPABUIILHO BHIOPAHHBIX BAPHAHTOB OTBETA;

HENPaBUIHHO BEIOPAHHBIX BAPUAHTOB OTBETA;

MPOMYIEHHBIX TPABUJIbHBIX BAPUAHTOB OTBETA;

MPOIMYIIEHHBIX [[ETUKOM BOIIPOCOB.

Pe3ynbprar >1€KTPOHHOTO TECTHPOBaHMUS BhIpakaerca B mpoueHTax, or -100 %
(momHOCTHIO HempaBUIbHBIE 0TBETHI) 10 +100 % (MmoNHOCTHIO MpaBUiIbHBIE OTBETHI). OLieHKa 3a
TECTUPOBAHUE PACCUUTHIBACTCS CICAYIONIMM 00pa30oM.

Ouenka Pe3yabTaTt TecTHpOBaHUA, Yo
CHEYJOBJIIETBOPUTEIBLHO» <20
«YJIOBJIETBOPUTEIHHO 2049
«XOpOLIO» 50-79
COTIUYHOY» 80-100

9.5. Kpurepum ouleHKH HA OCHOBE JIMYHOI'0 PeTHHIA CTy/IeHTa

B xone mpakTHUecKHUX 3aHATHA KaXAbId CTYAEHT MOXET MOJYYUTh TaK Ha3bIBAEMBbIE
O6ayutel peiiTuHTa — OT 1 110 5 M Oosee 3a Kaxzaoe 3aHaThe. HabpaHHbBIE B XOJ€ MPAKTHUYECKUX
3aHATUI Oalibl CyMMHpPYIOTCS M B KOHIIE CEMECTpa YYHUTHIBAIOTCS NPH pacuéTe HTOrOBOM
OIICHKH B XOJ€ MPOMEKYTOUYHOU aTTECTAIHH.

Konuenius peiiTuHra HampapiieHa Ha CTUMYJIMPOBAHUE aKTUBHOCTHU CTYJIEHTOB Kak Ha
MPaKTHYECKUX 3aHATHSIX, TaK U B XOJE CaMOCTOSITEIBHON pabOThI COTJIACHO Y4eOHOMY IUIaHY
(m. 11.5), KoTOpast 3aKiOYaeTCss B TEOPETHYECKOW IMOATOTOBKE CTYAEHTAa K MPAKTUYECKUM
3aHATHSM.

CxeMa MmoTydeHus 0aJNIOB PEUTHUHTA BBINJSIMT CISAYIOIIMM 00pa3oM.

KosnyecTBo TpedoBanusi
0aJU10B

1-3 | AKTUBHOCTB CTYJICHTA HA TPAKTUYECKOM 3aHATHH: 3a1aBaHHUE aICKBATHBIX
BOHpOCOB 10 TEMC 3aHATHA, IIOMOIIb ,Z[pYTI/IM CTy,Z[eHTaM; KOppeKTHOG
00CYXJICHHE COJICPIKaHMS 3aHATHS | TIP.

1-3 | AKTUBHOCTH CTyIEHTa Ha JIEKIUAX U B X0JIe OOCYKICHHUS TOKIAI0B: 3aJaBaHUE
aJICKBaTHBIX BOTIPOCOB IO COJEPKAHMIO JICKITUY WJIU JIOKJIaa, y9acTHe B
00CYKJICHHH.

BrinosHenue 3aganus epBbIM WM BTOPBIM U3 TPYIIIbL.

3
—3 | Oco60 KauecTBEHHO BBIOJIHEHHOE UM 0(OPMIICHHOE 33/1aHUE 110 CPABHEHUIO
C IPYTrUMHU paboTaMU TPYIIIHL

1-5 | BemonHeHue 3alaHus KOPPCKTHBIM, HO OTJIMYHBIM OT MPCAJIOKCHHOTO B
MCTOANYCCKOM PYKOBOJACTBC MJIM HCCTAHAAPTHBIM CII0CO0OM.

1-5 | Jloknan, BeIIEISIONIHICS Ha (DOHE OCTAIBHBIX TEMATHKOM, TOTHOTOH €€
PACKPBITHUS U/WIH ohopMIICHUEM.

[Tepecuér G6anoB peTUHTA B TEKYIIYIO OLIEHKY OCYIIECTBIISIETCS IO CIEAYIOIIEH CXeMe.
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Ouenka KoanuecTBo 0a/1J10B peiiTUHIa
CHEYJOBJIIETBOPUTEIBLHO» 0-2
«YJIOBJIETBOPHUTEITHHO 3-5
«XOPOIIOY 6-11
«OTJIMYHO» > 11

10. ITopsimoxk npoBeeHUsI U KPUTEPUH OLEHUBAHUS NMPOMEKYTOYHOM aTTeCTAlUU

[TpomesxyTouHas aTTecTauus Mo AUCHUILIMHE OCYIIECTBIsIETCs B popMe 3a4éTa.
IIpenBapuTenbHO pPacCUMTHIBAETCS CpefHEe apU(PMETHYEeCKOe pe3ysIbTaTOB TeKyIlen
arTecranuu (cM. 1. 9), a UMEHHO:
o OLICHOK BBITMIOJTHEHUS KaXK10T0 U3 IMPAKTUUECKUX 3aJaHUMH;
OLIEHKH BBICTYIJIEHUS C TOKJIA/I0M;
OLIEHKU aHAJIMTHUYECKOro pedepara;
OLICHKH Pe3yJIbTaTOB TECTUPOBAHMUS 110 JIEKIHOHHOMY MaTepHay;
OLICHKHM Ha OCHOBE JIMYHOT'O PEUTUHIA CTYICHTA.
Bce BhIIeynoMsiHYTbIE OLIGHKM BBICTABISIIOTCA MO YETHIPEXOAJIBHOM  HIKase:
«HEYIOBIETBOPUTENIBHO», «YIOBJIECTBOPUTEIBHO», «XOPOLIO» M «OTIUYHO», KOTOPBIC IpHU
pacuérax TPaKTYyIOTCsSI COOTBETCTBEHHO Kak 4ucia ot 0 o 3.
ITomyyenHoe cpenHee apu(METHUECKOE OKPYIJIETCS B CTOPOHY OMXKalIlero meaoro
YHCJIa, I0CJIE YEr0 BBICTABIISAETCS. MTOIOBAsI OLIEHKA TI0 CIENYIOIIEH CXEME.

Cpennee apupmernyeckoe pe3yibTaTOB Hrorosas onenka
TeKYIIeH aTTeCTAlMU

«HE 3a4TCHO»

0-1
2-3 | «3a4TEHO»

11. YyeOHoO-MeTOANYECKOE 00ecnIeueHue

11.1. Dj1eKTPOHHBIH Yy4eOHbIN Kypc MO JUCHUILUINHE B 3JIEKTPOHHOM YHHMBepCHUTeTe
«Moodle»

DJEeKTPOHHBIN y4eOHBIH KypC M0 TUCHMILIMHE B 3JIEKTPOHHOM yHUBepcutere «Moodle»
pacmoiokeH 1o aapecy: https://moodle.tsu.ru/course/view.php?id=17178.

11.2. OneHo4Hble MaTepuaIbl TEKYILIEro KOHTPOJIS M MPOMEKYTOYHOH aTTecTaluu
10 JUCHHIIJIMHE

A) IlpuMepHBbIe TeMbI 10KJIa10B

udposas Bamrora Bitcoin

®usuka u urposas mexanuka B MOBA Dota 2

Bupycel 1 aHTUBUPYCHI

[TporpammupoBanue Ha si3bike Prolog

P- u NP-cnoxHbie alropuT™MbI

buonndopmaTuka

YcTpoiicTBO, MPUMEHEHHUE U IEPCIIEKTUBBI UCIIOJIb30BaHUS 3 D-IIpUHTEPOB
HcTopus u 3Taribl 3BONIOIUN KOMIIBIOTEPOB

Komnberorepusanus B cnopte

0.  CoBpeMEHHBIE IEKTPOHHBIE TOPTOBBIE CEPBUCHI

i ARl

b) llpumepHblie Tembl pedepaToB

Cpasuenue cucrem mudposanus DES u AES
. ba3bl 1aHHBIX B TOYBOBEJCHUH
3. Hacronbnas 'IC QuantumGIS

N —
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Crioco6s1 aHamoro-mudpoBoro Mpeodpa3oBaHUs

Onwucanue ¥ NpUHIUIN AeWcTBUSA popmara XpaHeHus 3Byka MP3
Texnonorus cxatus noodpaxenuit JPEG

®opmaTsl IUPPOBOTO BUACO

Cpasuenne CAIIP AutoCAD u KOMITAC

Azpik HTML 5.0 1 ero ocHOBHBIE OTANYHS OT MPEABIYIIUX BEPCUI
0.  MonenupoBaHue cBOMCTB MaTeprayioB B Blender

— 00N LA

B) IIpumepHbIii @epedYeHb BONPOCOB [Jisi TECTHPOBAHHMS MO JIEKIMOHHBIM
MaTepHaJjiaM

Heo0OxomuMo BRIOpaTh IPABMIIBHBIE OTBETHI (OT OJTHOTO IO TISITH).

Tect «KogupoBaHue u cxkaTtue uHGpopMauum»

1 Yro takoe AILIII?

PaAMO3JIEKTPOHHBIN KOMIIOHEHT U3 MOJYNPOBOAHUKOBOIO Marepuaia, MO3BOJISIOIINI BXOJHBIM
CUTHAJIOM YMPABJISITH TOKOM B 3JIEKTPUUECKOU LIEMHU YCTPOICTBO, npeobpasyrolee
BXOJITHOM aHAJIOTOBBIM CUTHAJ B JUCKPETHBIN KOJ YCTPOMCTBO JUIst npeoOpa3oBaHUs
1 (poBoro (0OBIYHO JBOMYHOTO) KOJIA B AHAJIOTOBBIM CUTHAI

2 Yro Ttakoe LTAII?

PaANO3JIEKTPOHHBIN KOMIIOHEHT U3 MOJYNPOBOAHUKOBOIO Marepuaia, MO3BOJISIONINI BXOJHBIM
CUTHAJIOM YNPABJISITH TOKOM B 3JIEKTPUUYECKON LEMH YCTPOWCTBO, npeoOpasyrolee
BXOJIHOW aHAJIOTOBBIM CUTHAJI B JUCKPETHBIN KOJ YCTPONCTBO 1S npeoOpa3oBaHus
1M (ppoBoro (0OBIYHO ABOMYHOTO) KOJIa B aHAJIOTOBBIN CHTHAI

3 J1y1st Kakoro mpolecca XapakTEepHO CYIeCTBOBaHUE 11ara?

JUCKpeTH3anus KBaHTOBAaHHE aHAJOrO-IU(pPOBOE Mpeodpa3oBaHue BCE
BBIIICYKA3aHHOE

4 st kakoro mpoiiecca XapakTepHO CYIIECTBOBAHUE YACTOTHI COMILJIMPOBAHUS?
JTUCKpeTH3aus KBaHTOBaHME LM(PO-aHATIOrOBOE IIpeodpa3zoBaHue BCE
BBIIIECYKA3aHHOE

5 Yro xapakTepu3yeT IpoLecc KBAaHTOBaHUs?

CyILIECTBYET LIar KBAaHTOBAHMS CYILLIECTBYET 4YaCTOTA KBAHTOBAHUSI MOKET MMEThCS
pPa3psAIHOCTh CYILIECTBYET LIyM KBAHTOBAHUS BCE BBILLIEYKAa3aHHOE

Tect «'eonHpopManIMOHHBIE CUCTEMbD

1 IIpoexktupyerca Bomoxpanwiuniie. Moxno nu cpeacrBamu ['MIC paccunTtaTh IpaHULBI

3aTOIJICHUS, TIIyONHY B Ka)KI0M TOYKE M OOITHil 00BEM BOIBI?

MO>KHO BCE YKa3aHHOE MOYKHO, TOJIBKO TPaHULIBI  MOXHO BCE, KpoMe pacuéra IiTyOUHBI
HEJb3s

2 Kaxue meroguku HE ncnonssytoresa B ['IC?

00paboTKa pacTpoB 00pabOTKa BEKTOPHBIX OOBEKTOB  3aIPOCHI K Oazam JAHHBIX
CTaTUCTUYECKUE PacYE€Thl  MCIOJIB3YIOTCS BCE IPUBEIEHHBIE

3 B xakux amanazoHax mpoBOAMTCS JUCTAHIIMOHHOE 30HIMPOBAHUE 3eMIIH ?

BUJIUMBIU CIIEKTP MH(PAKPACHBII CIIEKTP yABTPa(UOIETOBBINA CIIEKTP PAIHOBOJIHBI
BCE BBINIEYKA3aHHOE

4 MOXHO 1M MOJNyYUTh U3 OOIIEAOCTYHNHBIX MCTOYHHKOB KOCMOCHHUMOK IPOHM3BOJBHON

TOYKH MOBEPXHOCTH 3eMIIH?

3aBHCHUT OT OPOUTHI CIIyTHHUKA 3aBUCUT OT aTMOC(HEPHBIX YCIOBUN 3aBUCUT OT HAIUYHS

BOCHHBIX MJIU UHBIX, B T.4. CEKPETHBIX 0OBEKTOB Ha MIOBEPXHOCTH 3aBUCUT OT JaThl M BpPEMEHU

ChEMKH MOYKHO, HO HE JJIsl BCEX THIIOB penbeda

5 KakoBo MUHUMAaJIbHOE JOCTYITHOE Ha MPAKTUKE Pa3pelIeHne KOCMOCHUMKOB?

okoJ10 0.5..2 M / muKcelb 10..20 m / iukcens  He menee 100 M / nukcenpb
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11.3. Ilnan npakTH4YeCcKNX 3aHATHI 110 TUCUUIIMHE

[Iman u coxmepkaHWe MPAKTHYECKUX 3aHATHHA OMyOJIMKOBAHBI B  AJIEKTPOHHOM
yauBepcutere «Moodle» (cMm. . 11.1).

11.4. MeToan4yeckue yKa3aHUs MO BbINOJHEHHUIO MPAKTHYECKHUX 3aaHUM

Peanu3zanuss KOMOETEHTHOCTHOTO IMOAXOJa B Mpoliecce OOydeHHs TMpeaycMaTpUBacT
UCIIONIb30BAaHNE AKTHUBHBIX W HWHTEPAKTUBHBIX (OpM mpoBeneHUs 3aHATUN (JIeKmus-Oecena,
CEMHUHAphl B JHUAJIOTOBOM DPEXHME, JAUCKYCCHUU M IMPOY.), YTO B COUETAHWU C BHEAYAUTOPHOM
pabotoii dopMupyeT © pa3BuUBaeT MpodecCHOHAIbHBIE HABBIKA. HTEpPaKTUBHOCTH
MOAPa3yMeBaeT CYOBEKT-CYObEKTHBIE OTHOIICHHS B XOJ€ O0Opa30BaTENBHOrO Ipollecca H,
COOTBETCTBEHHO, ()OPMHUPOBAHHUE CAMOPA3BUBAIOIIHIICS NH(DOPMAIMOHHO-PECYPCHOM CpEIbl.

B pamkax koHTakTHOW pabOThl HAa JUCLUIUIMHY OTBEIEHBI JIEKUWU U MPAKTHYECKHE
3aHSTHS, & TAKKE KOHCYJIBTAIlUHU C MPENOIaBATEIICM.

JlexuroHHBIE 3aHATHSI HEOOXOAUMBI I (OPMHUPOBAHUS OA30BBIX MOHATUN TUCIUIUIMHBI,
MOHMMAaHUS €e IelieH, 3a7a4. B naHHbIe Yachl TakKe MPOU3BOAUTCS MPE3CHTAINS TEMATHIECKON
CTPYKTYpHI (pa3/ienoB), KaKk CKEJIETHON OCHOBBI JJi MOCJEAYIONIEro HapalluBaHUs MarepHala
TEM KaK C TOMOIIbIO TPAKTHYECKHUX 3aHSATUH, TAK U CAMOCTOSTEIHHON paOOTHI.

Haubonee »>ddexTuBHON (PopMOil OCBOCHHS pas3leloB JTUCHUIIIAHBI  SBIISIOTCS
ayJIMTOPHBIC MPAKTUYCCKUE 3aHATHS U aKTHBHASI CAMOCTOSATEIbHAs paboTa.

[IpakTyeckue 3aHATUA AUCHUILUIMHBI MPOBOAATCA MO KIIOYEBBIM TEMaM B TEUYCHHE
CEMEeCTpa, COrIacHo pacnucanuto. [IpeaBapuTenpbHO 00yUarOIIUecss CAaMOCTOSTEIFHO OCBAUBAIOT
TEOPEeTUYECKHIl MaTepuaj, COIVIACHO TeMaTuke 3aHsATHs. JlJis 3TOro CryleHTaM JaroTcs
PEKOMEHIAIUK O TOCIEIOBATEIIbHOM HM3YyYeHUH WH()OPMALMOHHBIX HWCTOYHUKOB: YYEOHHMKOB,
y4eOHBIX TIOCOOUH, CIIPaBOYHUKOB, HOPMaTUBHOMN JJOKYMEHTAITUH, peCcypcoB ceTu HTepHeT.

VYyamuecs: BBITONHSIOT MPaKTUYECKUE 3aJaHusl OYHO, MPU ITOM JOIycKaeTcsi paboTarh
OJIHOMY WJIH B Mapax (1o KeTaHUIo CTyICHTA).

MeTtoaudeckue yka3zaHus MO BBITOJHEHUIO TPAKTUYECKOTO 3a/1aHUS BBIIAIOTCS CTYJCHTY
B IUCBMEHHOM JIH0O0 3JIEKTPOHHOM BHJIE, C YKa3aHHEM TEMBbI 3a/laHus, TOJPOOHBIM ONMHUCAHUEM
xoj1a paboTsl. Takxke MOIPOOHO OMUCHIBAIOTCS OKUAAEMbIE PE3yIbTAThl BHIITOJHEHUS 3a/1aHUs U
KPUTEPUHU UX OL[CHKU.

3amanus ISl CaMOCTOSITEIbHON PabOThI BBLAAIOTCS TIOCIEAOBATEIHHO MPU MPOXOKIACHUH
TeM (pa3lenoB) MAUCUUIUIMHBL [IpeaBapuTenbHO OIrJAIIAIOTCA MpEleNbHbIE CPOKH HX
BBITIOJTHEHUS U (DOpMA OTYETHOCTH, KPUTEPUHU OLICHKH.
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12. IlepeyeHnb y4eOHOM JuTEPATYPHI U pecypcoB ceTu UHTepHeET

a) OCHOBHAsl JIMTepaTypa:

[Terenun P.}O. 3Byko3anucek Ha kommnbeioTepe / P.YO. Iletenun, FO.B. Ilerenun. — CII6. :
BXB-Iletepbypr, 2010. — 816 c.

Accamx JDxk. Illudppomanku. CBoboma m Oynymee WMurtepnera / JIx. Accamk, D.
Mionnep-MaryH, J[x. Annens6aym, XK. Hummepman. — M. : A3Oyka, 2014. — 224 c.

Hakerr JIx. HTML u CSS. Pa3pabotka u nu3aiin BeO-caiitoB / J[x. Jlakert. — M. :
Okcmo, 2013. — 480 c.

bmunosckas S.1O. Beenenne B reonH(OpManMoOHHBIE CHCTEMBI : ydeOHOe mocooue /
S.1O. baunosckas, [.C. 3anos. — M. : @opym, Uadpa-M, 2016. — 112 c.

[IpaxoB A.A. Camoyuutens Blender 2.6 / A.A. Tlpaxos. — CII6. : BXB-IletepOypr, 2013.
—384c.

0) 10MOJIHUTE/IbHAS JIUTEepaTypa:

Xapyto A.B. MonTtax u obpabotka ¢oHorpaMMm u Buieozanuceid. Pabora ¢ koMmakr-
nuckamiu. [Ipaktuyeckoe pykoBoacTBo / A.B. Xapyro. — M. : JIubpokowm, 2015. — 126 c.

HInaitep b. Ipuknannas kpunrorpadus. IIpoTokosbl, alrOPUTMBI U UCXOAHBIN Ko Ha C
/ b. llInaiep. — M. : Bunbsamc, 2002. — 815 c.

®enbke-Moppuc T. bonbmas kaura Be6-au3aitna / T. @enpke-Moppuc. — M. : Dkemo,
2012. - 608 c.

XKapkoB H.B. AutoCAD 2016. OduuumanbHas pycckas Bepcus. OPQPEKTHBHBIN
camoyuutens / H.B. XKapkos. — CII6. : Hayka u Texnuka, 2016. — 624 c.

I'epman-T'ankun C.I'. Buptyanbhelie 1a00paTOpHH MOITYIPOBOJHUKOBBIX CUCTEM B CpEe
Matlab-Simulink : yae6nux / C.I'. I'epman-I"ankun. — CII6. : JIans, 2013. — 448 c.

B) pecypchl cetu HTepHeT:

GIS-Lab: T'eomndopMannoHHble CHUCTEMBbl W JIMCTAaHIIMOHHOE 30HAMPOBAHHE 3EMIIU
[Onexrponnsii pecypc]. — URL: http://gis-lab.info/. —2015. — latra o6pamenus: 29.09.2016.

KoncrantunoBckass  JI.B.  Kocmockemka — [DnekTponHbii  pecypc] /  JLB.
Koncrantunosckas. — URL: http://www.astronom2000.info/aspo-u-kocmocremka/. — 2016. —
Hata obpamenus: 29.09.2016.

SageMath — Open-Source Mathematical Software System [Electronic resource]. — URL:
http://www.sagemath.org/. — 2016. — Date of last access: 29.09.2016.

Solve Puzzles for Science | Foldit [Electronic resource]. — URL: http://fold.it/portal/. —
2016. — Date of last access: 29.09.2016.

13. Ilepeyens HH(POPMAIITMOHHBIX TEXHOJIOT M

a) JIMIIEH3MOHHOEe U CBOOOHO pacnpocTpaHsieMoe MPporpaMMHoe odecreyeHme:

B xome oO0ydyeHHs 1O HACTOALIEH TUCHMIUIMHE MPEINOiIaraeTcs HCIOIb30BaHUE
HIDKECJICAYIOMIETO  MPOTPAaMMHOTO  oOecredeHuss  (JTUIEH3MOHHOTO  JMOO  CBOOOHOTO;
MHOCTPAHHOTO JIMOO POCCHUHCKOrOo MPOMCXOXKIEHUs). JlomycTUMO HCHOJIB30BAHUE HHOTO,
AQHAJIOTUYHOTO TO BO3MOXHOCTsM, I[1O, mpu 3TOM, B 3aBUCHMOCTH OT €r0 OCOOCHHOCTEH W
BEPCHH, MIPETIOaBaTellb KOPPEKTUPYET COJEPKAHUE M X0/ BBITIOTHEHUS MPAKTUISCKUX 3aHSITHH.
— Omnepaunonnas cucrema: Microsoft Windows 7/ 8 / 10, mu6o Linux Astra / Ubuntu.

— bBpaysep Cnyrauk, Chrome, Mozilla Firefox, nu6o ananornunsiii ¢ nogaepxxkoit HTML 5 u
CSS 3.

—  Odwucnsrii maker Microsoft Office Bepcun He Hmwke 2007, mubo Moi oduc, Open / Libre
Office.



— Texkcrosblit penaktop Notepad-++ unu ananor.

— Hacronsnas I'IC ¢ rpaduueckum untepdericom QuantumGIS Bepcun He menee 3.10, wnm
IpyTasi, CpaBHUMAs 110 BO3MOKHOCTSIM.

— Ilpunoxenune SAS.Planet mmubo m000if aHanOT, MO3BOJSIONININ MOTYYaTh W COXPAHSATh U3
OTKPBITBIX HICTOYHHUKOB I'€ONPUBSA3aHHbBIE CITYTHUKOBBIE CHUMKH.

— Hacronsnas CAITP KOMIIAC 3D Bepcun 12 u Bbime, 1u6o Autodesk AutoCAD 2011 /
2020.

— Cpena 3D-monenupoBanus Blender Bepcuu 2.75 u BbiIe.

— IIporpammublii makeT A1 pefakTupoBanus Buaeo ffmpeg, mubo aHaIOrMYHBIN, C TEKCTOBBIM
Wi rpadudeckuM uHTEpdeiicom.

— IIpunoxenne Scilab, Bxkmouaromee pacmmpenue Xcos, au60 anajmoruynoe IO ms
BU3YaJIbHOTO MOJCIIUPOBAHUS (PU3HUECKUX, DTEKTPUIECKUX U MATEMAaTHUYECKUX MTPOIECCOB.

0) nHpoOpMaALIMOHHBbIE CIPABOYHbIE CHCTEMbI:

—  DJIeKTPOHHBIN KaTajor Hayunoii OMOIMOTEKH Ty —
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
—  DIJIeKTpOHHAs onbmmoTeKa (pertozuTopuii) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Koncynbrant cryaenTa — http://www.studentlibrary.ru/

14. MarepuaJIbHO-TeXHHYECKOe oOecredeHue

Aynutopuu AJi NpOBEAEHUS 3aHATUHN JIEKIIMOHHOTO TUIIA.

AynuaTOpHH IUIA NPOBEIEHUS MPAKTUYECKUX 3aHATHM, WHAMBUIYAIbHBIX M I'PYNIOBBIX
KOHCYJIbTAllMi, TEKYyLIEro KOHTPOJII M IPOMEXKYTOYHOM aTTeCTalMd, OCHAIICHHbIE
KOMIBIOTEPHON TEXHUKOM M T0CTYNIOM K ceTu HTepHeT.

[Tomerenus UIsi cCaMOCTOSATENLHOM pabOTHI, OCHAIIEHHBIE KOMITBIOTEPHOW TEXHUKOW U
JOCTYNIOM K ceTu MHTepHeT, B 3JIEKTPOHHYIO HMH(OPMAIMOHHO-00pa30BaTeIbHYIO CPeay U K
UH(POPMALIMOHHBIM CIIPABOYHBIM CHCTEMaM.

15. Uudopmanus o pazpadoTyurax

Kyp6arckuit [Imutpuii BmagumupoBuu, kadeapa HUXTHOJIOTHM M THUAPOOHOIOTHU
buonornuyeckoro uncruryra HA TI'Y, crapmuii npenoaaBatelb.
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