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

[enpro OCBOEHUS TUCIUTIIIUHBI SBISETCS POPMUPOBAHUE CIEAYIONUX KOMITETESHITUH:
OIIK-1: cmocoGen s pemieHuss NPoQecCHOHATBHBIX 3a7ad MCIOJB30BaTh OCHOBHBIC
3aKOHOMEPHOCTH B 00JIACTM MaTeMaTWKH, (PU3WKH, XUMHUH, HayK O 3emie, OMOJOoruu W
HKOJIOTHH, TIPOTHO3UPOBATH MOCIEICTBHUS CBOCH MPO(eCCHOHAIBHON 1EATEIIbHOCTH;

OIIK-4: cnocoOeH TOHMMATh TPUHIUIBI PaOOTHl COBPEMEHHBIX HH(DOPMAIMOHHBIX
TEXHOJIOTHI U UCTIOJIb30BaTh UX YISl PEIICHUS 33a71a4 MPOPEeCCHOHANTBHOMN IeATeTHbHOCTH;
OIIK-5: cmocobeH mpuMeHATh MeTonsl cOopa, 00pabOTKHM, CHUCTEMAaTU3aLUU U
MIPEACTABICHUS TMOJEBON U J1abopaTopHOl MHPOpMANUK, HABBIKU PAOOTHI C COBPEMEHHBIM
obopynoBaHueM B podeccHoHABLHOU chepe;

[IK-2: cmocobGen pemath npodeccuoHaNbHbIE 3aaydl MpHU OPraHU3alMH TOYBEHHBIX
o0cneoBaHUi B paMKax MOYBEHHON ChEMKH.

PesynbpTaTramu 0CBOEHUS NUCHUIIIMHBI SBISIOTCS CIEIYIONINE WHANKATOPBI JOCTHKCHHUS

KOMIIETECHIINHN:

NOIIK-1.2: aprymeHTHUpyeT HMCIOJIb30BaHWE METOJOB E€CTECTBEHHBIX HAYK ISl PEIICHUS
3a1a4 IpoecCHOHATIBLHOMN 1A TeIbHOCTH;

NOIIK-4.2: npumeHsieT coBpeMeHHbIe MH(POPMAIMOHHO-KOMMYHUKALIMOHHBIE TEXHOJIOTHU
JUISL PellieHus] CTaHJApTHBIX 33134 NMPOPEeCCHOHATBHON NESTEIBHOCTH C YY€TOM OCHOBHBIX
TpeOoBaHU HHPOPMAITMOHHOM 0€301aCHOCTH;

NOIIK-5.1: wucnonb3yeT pa3sHOOOpa3Hble MeETOABI cOopa u 00pabOTKM TONEBON W
nabopaTopHoOi HMOpMAITNH;

NIIK-2.1: mpoBoauT TOMCK W cOop uWH(OpManuu, HEOOXOAMMOW IJIi TOATOTOBKU U
IPOBE/ICHUS TIOYBEHHBIX 00cnenoBanmil; yntaer kaptbl, AOC 1 KOCMOCHUMKH, paboTaeT ¢
3JIEKTPOHHBIMU 0a3aMU TaHHBIX;

UIIK-2.5: odopmiser »JIEeMEHThl I0JIEBOM TOYBEHHOH KapThl € NpeABapUTEIbHBIM
BbI/IEJICHHEM ITOYBEHHBIX KOHTYPOB.

2. 3aaa4uu 0CBOCHU A JUCIHUILIAHBI

OBnazeTb HaBBIKAMU NIOMCKA HOBOM MH(pOopMaIiy; npueMamMu paboThl ¢ HHPOpMaLUeH.
YMeTb UHTErpUpOBaThH PA3HOILIAHOBYIO HH(OPMAIIHIO.

N3yunTh coBpeMeHHbIe MH()OPMAITMOHHBIE TEXHOJIOTUH M BO3MOXXHOCTH UX MPUMEHEHHUS C
IEJIBI0 CaMO0Opa30BaHUSI.

OBnazeTh HaBBIKAMU PAa0OTHI ¢ MH(POpManMedl W3 Pa3IMYHBIX MCTOYHHKOB JUIS PELICHUS
npoecCHOHABHBIX 3a7ad.

YMeTh KPUTHYECKH OIICHHWBATh W aHAJM3UPOBATh MH(POpMaLMIO, 0a3bl JAHHBIX C IIENBIO
pELIeHHUs 0 BO3MOXXHOCTH MX HCIOJIb30BaHHUS.

N3y4unTe mepedeHb OCHOBHBIX COBPEMEHHBIX 0a3 [aHHBIX, MOTCHIHUAIBHBIC HCTOYHUKU
HOBOH MH(OpPMAITHH.

3. MecTo qucuMnIMHbI (MOIYJsl) B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpaMMbl

JlucuumivHa OTHOCUTCS K dYacTH 00pa3oBaTelnbHOW MPOrpaMMbl, (OPMUPYEMOI

YY9aCTHUKAaMH 00pa30BaTEIbHBIX OTHOLIEHUH, TIPEIIaraeTcsi 00yJaronimMcs Ha BEIOOD.

4. Cemectp(bl) oOcBOeHHS U (hopMa(bl) MPOMEKYTOYHOM aTTECTANMH MO JUCHUIJIMHE

Cemectp 2, 5K3aMEH.

5. Bxoanble TpeOOBaHUs A5l 0CBOCHUS M CUMILTHHBI

HJ’IH OCBOCHHUA AUCHUIIIIMHBI CTYACHTBHI AOJDKHBI HCIIOJNB30BAaTh 3HAHUA, YMCHHIA U

HaBBIKH, [TOJIyYCHHBIC UMH BO BpeMsi 0OyueHUs B Cpe/iHEel HIKoJIe, a Takke chOpMUPOBaHHBIE B
xone ocBoeHus aucruiuHel b1.0.06 «udopmaTnkay 6akanaBpuara.
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6. SI3bIK peanuzannu

Pycckun

7. O0beM TUCHHUILITHHBI (MOYJIA)

OO61mast Tpy10eMKOCTh JUCIUTIIIMHBI COCTaBIsET 3 3.€., 108 uacoB, U3 KOTOPHIX:
— JIeKIuH: 4 4.;
— npaktuueckue 3aHatus: 30 4.;
— KOHCYyJbTalUM: 6 4.;
— caMocTosTenbHas paboTa CTyIeHTOB: 36.3 4.;
— KOHTpoJib: 31.7 4.

8. Conep:kanue TUCHUILINHBI (MOAYJIsI), CTPYKTYPHMPOBAHHOE 110 TEMaM
Pasznea 1. O030p coBpeMeHHBIX MH(POPMAIMOHHBIX TEXHOJIOT U

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

AHanoro-muppoBoe u  mHdpo-aHATIOTOBOe  MpeoOpa3oBaHusa. KBaHTOBaHWE U
nuckpernzanus. Teopema KorenpHukoBa. MMMyiabCHO-KOAOBAas M JIPYyru€ BUJBI MOIYJISILIUU.
HckaxxeHust CUTHAJIa 1 METO/Ibl OOPHOBI C HUMH.

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

[TonsTne komeka u MeauakoHTeWHepa. (karhe HaHHBIX 0€3 TOTepPh H  €ro
MaTeMaTHdeckoe oOocHoBaHme. [IpakTWYecKue aNroOpuTMBI CKATUs JaHHBIX 0€3 MOTeph:
ycinoBue Dano, koa Xaddhmana, KOAUpoBaHKUE JUIHMH cepui, anroputM LZW. Cxxarne naHHBIX ¢
norepsimu. JluckperHoe mpeoOpasoBanne Dypbe U ero MpUMEHEHWE ISl aHAIW3a U CXKATHUS
aQHAJOTOBBIX MaHHBIX. AnroputM MP3 u mpunmumer ero pabotel. butpeit. IlpeauktuBHOE
cKaTue.

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

[IpuHuuner paboThl TENEBUACHUS H KoaupoBaHUs Bujeocurnana. dopmar YUV.
[lonstue pa3séprku. emnrtepneiicunr. KomneHcauus ABMXKEHMSI U JAPYTrM€ METOABI CHKATHSA
BHJICOTAHHBIX.

Tema 2. Kpunrorpadus, 3amura nHGopManuu 1 UX NPAKTHYECKOE IPMMEHEeHHe

[MTonsTusa mudpa u KoaupoBaHus. McTopudeckne mu@phL: MOACTAHOBKH, TEPECTAHOBKH.
Bsnom mpocteix mmdppos. 3akoH Lunda, mnonsTHe HHPOPMAIMOHHOM SHTPONMH M UX
HpUMEHEHHE TIPH KPUITOAHAIN3E.

TepmuHbl, TOHATUS M TPOOJIEMbI COBpPEMEHHON KpunTorpaduu W KPUIITOAHAIN3A.
[NonsTHs nneHTHGUKAINHT, AyTeHTU(QHUKAINT U aBTOPH3AIINH.

[ToHATHE XSIIMPOBAHUS, MaTeMaTHYECKHUE OCHOBBI M OCOOCHHOCTH Xd3UI-(DYHKITHA.
KoHTponmbHBIE CyMMBI M JpyrHe alrOpuTMBbl XdmIupoBaHHs. Ha3HaueHnme um mpakTHYecKoe
NPUMEHEHHE XAIIUPOBAHUSL.

[Tonsitue neB3nameiBaemoro mudpa. [ludp Bepnama u ero npaktudeckue peain3aliu.
[ToHATHE KPUNITOCTOMKOCTH U OLIEHKA Pa3IMUHBIX KpunTocucreM. CUMMeTpHUHOE MU (pOBaHUE.
brnounsie u norouynsie mpudThL. McTOprdeckne n COBpPEMEHHBIE aJlTOPUTMBI.

[Mpotokon [dudpdu — Xemnmana. AccuMMeTpudHOEe MU(POBAHHE, €ro Ha3HAueHHE,
IPEUMYIIECTBA H HEIOCTATKH. AJITOPUTMBI IU(PPOBAHUS C OTKPHITHIM KIFOUOM.

Kpunroananu3 u ero oCHOBHbIE METO/bI. [ eHeTHYEeCKU KO KaK MpUMep MPUMEHEHUs
KpHUIITOAHAN3a B OMOJIOTHH.



[IpakTrueckoe mpumMeHeHue Kpunrorpaduu. 3ammura uHDOpManuu B cetu VHTEpHeT.
[Iporokonsr mudpoannoi nepenaun nqanusix: HTTPS, SSH, VPN. JlykoBuuHasi 1 4eCHOYHAasI
mapmpytusanus. Cetn TOR u 2P, u ux yrpo3a st 6€30MacHOCTH.

DneKTpoHHBIE IUGPOBBIE MOANNCH W WX MpUMEHEeHHe. KpunroBanioTel (Ha mpumepe
cucteMbl  Bitcoin), mpaBOBbIE W OKOHOMHYECKHE AaCHeKThl WX (YHKIIMOHUPOBAHUS.
Creranorpadus. He3akoHHOE UCTIOIB30BaHUE MIPOIYKIINH, 3AIIUIIEHHON aBTOPCKUMHU TIPaBaMHU.

Paznea 2. 'eonndpopmManmoHHbie CHCTEMBI

[Tonatue o reomHdpopmannoHHbIX cuctemax. O630p BozmokHocTed [MIC. OcHOBHBIE
tepmunbl U noHsaTuss [MC. Yposau ['UC. Ilpeamernsie obmactu I'HC. Tlpumenenune 'MIC B
obity. Ilpumenenune ['MIC B Ouonormu u skonoruu. IIpumenenme I'MC B mouBOBeneHUH.
[Ipumepst  ucnonwszoBanus [MC: co3gaHue  KapThl  3aTOIUICHUH,  MOJECIMPOBAHUE
pacnpocTpaHEHUs BUAOB, KaPThl PacIpOCTPaHEHUS [105KAapOB.

®opma 3emau u e€ mnpuOTMOKEHUS: IJUUNCOUI, Teoua. CHCTEeMBbl KOOpIWHAT.
leorpaduueckas CK. [atym. Ilmockass CK. Ilonstue mnpoekumu. THIBI UCKaXEHUH TpH
IpoenupoBaHud. THUMBI MPOEKIMIl: pPaBHOYTOJNbHBIE, pPaBHOBEIMKHE (PaBHOIUIOUIA/IHBIE),
PaBHOIIPOMEKYTOUHBIE, IIPOU3BOJIbHBIE. Buner ITPOEKIIUIL: LWIMHPUYECKas,
NCEBAOLMINHAPUYECKasi, KOHMUECKasl, a3uMyTajibHasi, ctepeorpadudeckas. [Ipoexunu 'aycca —
Kprorepa n UTM, ux cpaBHeHue. KunomerpoBas ceTka.

Hcropust QuCTaHIIMOHHOTO 30HIWMPOBaHUSA 3eMiu. AspodortochéMka. CrmyTHHUKOBas
cbéMka. Xapakrtepuctuku /[33: mo Tumy 30HOUMPOBaHHUSA, IO IIMPHUHE, IO pa3pelICHUIO.
KOCMOCHUMKH:  MOKDHITHE, MPOCTPAHCTBEHHOE pAa3pellieHHe, BPEMEHHOE pa3pellcHHE,
CHeKTpanbHOe pazpemieHre. CrekTpalbHble KaHaJbl M O0JAaCTH WX TNPUMEHEHUs. YPOBHHU
o6pabotku J133. Oprorpancdopmanus. Jemmudpporka JI33. Uaaexc NDVI u ero nmpumMeHeHue.
JeummdpoBka moyB: 0TOOpakeHUE XapaKTEPUCTUK MOYBBI, THUIA IMOYBBI, 3PO3UH, BIAXKHOCTH,
MPaKTUKH 00paObOTKH MOYBHI.

CnyTHuKoBass HaBurauus M OpuHUUNBl €€ paborel. Cucrembl HaBuraumu GPS u
I''TOHACC, ux 0coOESHHOCTH.

OOmBekThl U crocoObl xpaneHust u onucanus AaHHbIX ['MIC. PacTpoBble 00BEKTHI: TPH,
pactp. BekTopHble O0OBEKTHI: TOYKA, MOMWIMHHUSA, MonuroH. [IpaBuna Tomonoruu. OOBEMHBIE
00bexThl. TIN. CumBoutbl u moanucu. @opmatsl GpaidioB A1 XpaHEHUs U NIepeJauu reoJaHHbIX.

[Tporpammuoe obecrnieuenue st padotel ¢ ['MC. Kommekcer ESRI ArcGIS, GRASS,
QGIS, MapInfo Professional u cpaBHenune wux Bo3MmoxHocTel. IIpunoxenne MaxEnt.
AnmapatHsie TpeOoBaHus 15 TpakTudeckor padotsl ¢ ['HIC.

Ncrounuku reonanubix. Kosuekimu cmyTHUKOBBIX cHUMKOB Landsat, Aster, MODIS.
Hab6ops! BektopHbix ganHbix VMap u OpenStreetMap. Tematuueckue bJl: WorldClim, SRTM,
GBIF. Enunslii rocyaapcTBEHHBIN peecTp NOYBEHHBIX pecypcoB Poccun.

Pasznea 3. OcnoBbl Web-pa3padoTku

S3pik pazmetku BeOcTpanuy HTML. [lonstue Tara u atpudyTa; ux 3HayeHus. EauHuis
m3mepenuss B HTML u CSS. Crpykrypa nokymenta HTML. [lpaBuna BI0KEHHOCTH TATOB U
TUNIUYHBIE OmMOKK. Bamumanus nokymenTtoB. Ocobennoctu Bepcurn HTML 5.0. Ipunoxenus
1 penaktupoBanus 1okymeHToB HTML.

Tumns!l Tor0B. Bo3MOXXHOCTH U crtocoObI popmMaTupoBaHus Tekcra. bioku u maparpadsi.
Ccobuiku. SIxopsi. BctaBka u BeipaBHHBaHUE n300pakeHuil. Criucku. Tadmuipl. Opembl.

OcobenHocTu coBpeMeHHOro Bebu3aitHa. biaounas Bépcrtka. Mogens DOM.

[Tonstne xackamubix Tabmun cruneir  CSS.  IlpeumymectBa crunei.  CriocoObl
noGapiieHUs1 cTuield Ha crpaHuiy. ba3oBwlif cunHTakcuc CSS. 3HaueHUs CTUIIEBBIX CBOMCTB.
Cenexktopbl TeroB u atpuOyroB. Kiaccel. Waentuduxatopbl. KoHTekcTHBIE, cocemHwme,
JIOYEPHUE CEJEKTOpPbl. YHHUBEpCaIbHbIA cenekTop. [IceBmokiiaccbl M MCEBIOAIEMEHTBHI.
I'pynnupoBanue. Hacnenoanue. KackagupoBanue. Banuganus CSS. Tunbel HocuTeneu.



Pasznea 4. 3D-monesmposanue u CAIIP

Tema 1. 3D-monenupoBanue

OcHoBHble TOHATUSI TpExmepHou rpaduku. [lonstue mema. Toukm, péOpa, rpaHw,
HOJUrOHbI, TMoBepxHOCTH. CrocoObl 3amaHus cdepbl. 3agaHHe TIAJKUX [TOBEPXHOCTEH.
[ToBepxHocTh besne. [loBepxHOCTH Monpa3aeneHus. T-craiH.

[Tonsatue pennepunra. TekcrypupoBanue. UV mpeoOpa3oBaHue W KapThl TEKCTYD.
Penvedroe TekctypupoBanue (bump mapping). Hopmanu u kapTel HopMasiei. 3amexaHue
(baking). BbicOKO- 1 HU3KOTIOJUTOHAIBHBIE MOJIEIIH.

Mogaenu ocBenienus: miaockasi, ['ypo, ®@onra. CoctaB Moaenu ocBemieHuss 1o DoHry:
(oHOBast U paccestHHAsi COCTABISIONINE U TIISHIEBbIe OMMKHU. TpaccupoBka iydeil (ray tracing).
TpaccupoBka nyteit (path tracing). ComruipoBaHue.

[IpakTuueckue nousaTus u meroasl 3D monenupoBanus. Mcrounnku ocsenienus. Kamepa.
['pynmupoBka. Moaudukaropsl. bynessr onepanunu. CHCTEMBbI YacTHIl U UX B3aWMOICHCTBHE.
Cas3biBaHue 00BEKTOB. ApMaTypa. Ou3nKa 0ObEKTOB.

[TonsTHe 0 Mmekaepax U UX TUIIBI: BEPIITUHHBIE, TeOMETPUIECKHe, THKcenbHbIe. Unbiased
rendering. BeraucnuTensHas CoKHOCTh peHaepuHra. Pennep-depma. Ipunoxenus 1 paboThl
¢ TpéxmepHoi rpadukoii: Autodesk 3ds Max, Maya, Bryce, Blender, Google SketchUp u
CpaBHEHHUE UX BO3MOKHOCTEH. 3D aHuManus.

CriocoObl TOCTpOeHUs TPEXMEPHBIX MOJCNCH peanbHBIX 00BeKTOB. 3D-ckanepnl. 3D-
neyaTh U NpUHIUIGI €€ paboTel. [lepcnexkTiBHBIC HanpaBneHust 3D-nedaTtu.

Tema 2. TpéxmepHoe mogeaupoanue B CAITP

[Tonsatue o CAIIP u obnacth ux npuMmeHeHus. Ilpunoxenus s co3qanus TPEXMEPHBIX
moxaenerr u ueptexeil: Autodesk AutoCAD um ASCON KOMIIAC wu cpaBHeHHE HX
BO3MOXHOCTEH.

Ocobennoctu co3nanus TpéxmepHbix moaeneir B CAIIP. OcHOBHBIC M TOTIOJHUTEIBHBIE
IUIOCKOCTU. DCKu3bl. Tunsl muHuil. ['eomerpudeckne o0bEKTHL. [IpuBsasku. [lapamerpuszanus u
OTpaHWYHUTENH. 3amaHue pasmepoB. McmonwszoBanue dopmyn. ['eomerpudeckue omepanuud u
MOCTPOCHHUS: BBIJABIMBAHUE, BhIpe3aHue, co3naHue crteHokK. Co3maHume Gacok M CKPYTIICHU.
Jlunelinble, KOHIIEHTPUYECKHE U 3epKaIbHBIE MaccuBhbl. [locTpoenne mo criupanu. bubmmorexku
onepauuii. bubnmmoreku matepuanos. PacuéTel Macchl, IEHTpa Macc JAETallu.

[Toctpoenune yeprexa mo TpéxmepHor monenu. Cozmanue BuAoB. Co3JaHUE CEYEHUM U
pa3pe3oB. [locTpoeHHe OCEBBIX U BCIIOMOTATENbHBIX JHHHUNA. CrocoObl yKa3aHUS JTUHEHHBIX,
paavalbHBIX U JIHAMETPAIbHBIX Pa3MEPOB. YKa3aHHE TEXHOJOTMYECKHX 3HAKOB M IOAMMCEM.
BubnnoTexkn TEXHHYECKMX CUMBOJIOB U 0003HaueHui. JJoOaBieHne HaaIIUCEH.

Pa3zgen 5. O0padoTKa u pelakTUpOBaHHe ayaH0- U BUIeo(pailI0B

Oo6mue cBenpenust o Gopmartax ayauo- u BuaeodaiinoB. Kogeku u MequakOHTEHHEPHI.
OcHOBBI paboTBl C KOHCOJBHBIM mpuiokeHuem ffmpeg. CpolictBa Buumeodaiina, ayauo- u
BuzgeonoTokn. OOpe3ka BHUAECOPOIUKA MO BpeMeHH. V3BleueHue 3BYKOBOH JOPOXKKH U3
Buneodaina. Breipesanue omHoro kampa. IIpeoOpa3oBaHue BHAEOpPOJIMKAa B Ha0Op KaapoB.
Co3nanune Buzaeo u3 Habopa wuzoOpaxenuil. KonBepTupoBanue Buzaeodaiina B ¢opmar
annmupoBanHoro nzobpaxenust GIF. KonseptupoBanue ayanodaiinoB. 3axBaT BHIACOIMOTOKA C
9KpaHa. BpaimeHue u OTpaXeHHE BHIEOpOJHKA. VI3MEHEHHe CKOpOCTH BHICOPOJIHKA.
Bripe3anue  mnpsMOyroipHUKa M3 BUICOPOJIHKA. Hcnonb3oBaHue  reHepaTOpOB
Buaeon3o0paxenus. IlporpaMMHO creHeprpOBaHHOE BUJICO.

9. Tekymumii KOHTPOJIb MO TUCUUIIJIMHE

TGKYLLII/II\/'I KOHTPOJIb IO AUCHUIINIMHC TIPOBOAUTCA ITYTEM KOHTPOJIA IMOCCHIACMOCTH,
OIICHKHU BBIIIOJHCHHA IIPAKTUYCCKUX SaﬂaHHﬁ, OICHKM BBICTYIINICHHA C OJOKJIagOM, OLCHKHU



aHAJIUTHYECKOro pedepara, IPOBEAECHUS TECTOB M0 JEKIHOHHOMY Marepuaiy, yuéra JUYHOIO
pEeUTHHIa CTy/EHTa, BHIMOJIHEHUS JOMAIIHUX 33JaHui U (UKCUpyeTcs B popMe KOHTPOIBHOM
TOYKHM HE MEHEE OJHOTO pa3a B CEMECTP.

9.1. Kpurepum o1ieHKH BBINOJHEHUS] MPAKTHYECKHUX 3aJaHUIH

BaxxupiM (akTopom, BIHSAIOIIMM Ha YCIEUIHOCTh U TOJHOTY BBIMOJHEHUS CTYJICHTOM
MPaKTUYECKOTr0 3aJaHusl, SIBJIAECTCS €ro MpeABapUTelibHAsl TEOPETUUYECKasl MOJArOTOBKA, KOTOopas
BBITIOJTHSIETCS] UM B Yachl, OTBEACHHBIC SISl CAMOCTOATENIbHON paboThI (cormacHo . 11.5).

Kaxxnoe u3 npakTH4ecKux 3aJaHui OIEHUBACTCS CISAYIOMUM 00pa3oM.

Ouenka Kpurepuii
«HEYJOBJICTBOPUTEIHHOY» | 3a/laHNe HE BHIIIOJHEHO 32 OTBEIEHHOE BPEMSI.
«yJIOBJIETBOPUTEIILHOY 3amaHne BHIOJIHEHO HEIOCTATOYHO TIOJTHO; JTHOO pe3yabTar
COJICPKUT TPyObIe OMIMOKH UITH HEJOUYETHI, HEKOPPEKTHO
o opMIIEH.

«XOPOIIO 3anaHne BBITOJIHEHO TIOJTHOCTBIO, HO PE3YJIBTAaT HMEET 3aMETHBIC
MOTPEIIHOCTH B MCTIOJIHEHUH WA 0(pOpPMIICHHN.

COTIIMIHOY 3anaHne BBITOJIHEHO B TIOJTHOM 00BEME; pe3yiIbTaT B TOYHOCTH
COOTBETCTBYET 33JaHUI0, MOXKET COJICPKAaTh HE3HAUNTEIILHBIC
IOTPEIIHOCTH B 0)OPMIICHHUHU.

B cnydae mpomycka mpakTHUeCKOrO 3aHSATHS CTYJIEHTY HEOOXOIMMO CaMOCTOSITENBHO
npopaboTaTh MaTepuana W MOATOTOBUTH pedepaT Mo TeMaTUKEe U COACPIKAHUIO ITOTO 3aHATHUS
cornacHo 1. 11.3. B 3TOM ciydae olieHKa 3a MPaKTHYECKOE 3aHSATHE BBICTABIISETCS COIJIACHO II.
9.3.

[lo cormacoBaHuio C MpenojaBaTeieM JOMYCKAaeTCsd CaMOCTOSITENIbHOE 3a0YHOE
BBITTOJTHCHHUC 3aJIlaHUA TPOITYIICHHOTO 3aHATHA.

9.2. Kpurepum OleHKH BHICTYIJIEHHUS € IOKJIA0M

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

TecTupoBanue 1o JEKIMOHHOMY MaTepualy INPOUCXOAUT B TEUEHUE CECCUH, COTIACHO
pacmucaHuIO S5K3aMEHOB [0 JUCHUIUIMHE. Pe3ynbTaThl TECTHpPOBaHHUS HE3aMeIIUTENbHO
YUUTBIBAKOTCS IIPU paCcYETE UTOTOBOM DK3aMEHALIMOHHOM OLIEHKH.

TemaTtuka TecTupoBaHUA NPUBOAUTCS B paznenax 1 u 2 m. 8. IlpumepHbIN nepedeHb
BOIIPOCOB NpUBOANUTCA B 1. 11.2.

TecTtupoBanue MPOUCXOAUT B ANEKTpOoHHOU (popme. M3 cmmcka BOMPOCOB CiydalHBIM
o0Opa3oMm BbIOMpaercss 5 mT. 3a OrpaHUYCHHOE BpEeMs ydalieMmycss HeOOXOIUMO BHIOpaTh OIHMH
WJIM HECKOJIBKO MPaBUJIbHBIX BAPUAHTOB OTBETA HA KAXKIBIH U3 BOIPOCOB.

IIpu pacuére pe3yabTaTOB TECTUPOBAHUS YUUTHIBAECTCS HAIUYUE!

MPAaBUIILHO BHIOPAHHBIX BAPHAHTOB OTBETA;

HENPaBUIBHO BEIOPAHHBIX BAPUAHTOB OTBETA;

MPOMYIIEHHBIX IPAaBUJIbHBIX BAPUAHTOB OTBETA;

MPOIMYIIEHHBIX [[ETUKOM BOIPOCOB.

Pe3ynbprar >1I€KTPOHHOTO TECTHMPOBaHMUS BbIpaxkaerca B mpoueHTax, or -100 %
(momHOCTHIO HempaBUibHBIE 0TBETHI) 10 +100 % (MmoNHOCTHIO MpaBUiIbHBIE OTBETHI). OlLieHKa 3a
TECTUPOBAHUE PACCUUTHIBACTCS CICAYIONIMM 00pa30oM.

Ouenka Pe3yabTaTt TecTHpOBaHUA, Yo
CHEYJOBJIETBOPUTEIBLHO» <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 Ha3bIBAEMbIE
O6ayutel peiiTuHTa — OT 1 110 5 M Oosee 3a kaxzaoe 3aHaThe. HaOpaHHbBIE B XOJ€ MPAKTHUYECKUX
3aHATUI Oalibl CyMMHpPYIOTCS M B KOHIIE CEMECTpa YYHUTHIBAIOTCS NMPH pacuére UTOrOBOM
OIICHKH B XOJ€ MPOMEKYTOUYHOU aTTECTAIlHH.

Konuenius peiiTuHra HampapiieHa Ha CTUMYJIMPOBAHUE aKTUBHOCTHU CTYJIEHTOB Kak Ha
MPaKTHYECKUX 3aHATHSIX, TaK U B XOJE CaMOCTOSITEIHHON pabOThI COTJIACHO Y4eOHOMY IUIaHY
(m. 11.5), KoTOpast 3aKirO4aeTcss B TEOPETHYECKOW IMOATOTOBKE CTYACHTAa K MPAKTUYECKUM
3aHATHSM.

CxeMa MmoTy4eHus 0aJsIOB PEHTHUHTA BBINJSIMT CISAYIOIIMM 00pa3oM.

Kosn4yecTBo TpedoBanusi
0aJU10B

1-3 | AKTUBHOCTB CTYJICHTa HAa TPAKTUYECKOM 3aHATHH: 3a1aBaHHE aICKBATHBIX
BOHpOCOB 10 TEMC 3aHATHA, IIOMOIIb ,Z[I)YTI/IM CTy,Z[eHTaM; KOppeKTHOG
00CYXJICHHE COJICPIKaHMS 3aHATHS | TIP.

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

BrinosHenue 3aanus epBbIM WM BTOPBIM U3 TPYIIIIbL.

3
—3 | Oco60 KauecTBEHHO BBIMOJIHEHHOE UM 0(OPMIICHHOE 33/1aHUE 110 CPABHEHUIO
C IPYTUMHU pabOTaMU TPYIIIIHL

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

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

[Tepecuér G6anoB peTUHTA B TEKYIIYIO OLIEHKY OCYIIECTBIISIETCS TI0 CIEAYIOIIEH CXeMe.
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Ouenka KoanuecTBo 0a/1J10B peiiTUHIa
CHEYJOBJIIETBOPUTEIBLHO» 0-2
«YJIOBJIETBOPUTEIHHO 3-5
«XOPOIIOY 6-11
«OTJIMYHO» > 11

10. ITopsimoxk npoBeeHUsI U KPUTEPUH OLEHUBAHUS NMPOMEKYTOYHOM aTTeCTAlUU

[TpomesxyTouHas aTTecTanus Mo AUCHUILUINHE OCYIIECTBISIETCS B JOpME IK3aMeHa.
IIpenBapuTenbHO pPacCUMTHIBAETCS CpefHEe apU(PMETHYEeCKOe Ppe3ysbTaTOB TEKyIlen
arTecranuu (cM. 1. 9), a UMEHHO:
o OLICHOK BBITMIOJHEHUS KaXK/10T0 U3 IMPAKTUUECKUX 3aJaHUMH;
OLIEHKH BBICTYIJIEHUS C TOKJIA/I0M;
OLIEHKU aHAJIMTHUYECKOro pedepara;
OLICHKH Pe3yJIbTaTOB TECTUPOBAHMS 110 JIECKIHOHHOMY MaTepHay;
OLICHKM Ha OCHOBE JINYHOT'O PEUTUHTA CTYJCHTA.
Bce BhIIeynoMsiHYTbIE OLIGHKM BBICTABISIIOTCS MO YETHIPEXOAJIBHOM  HIKae:
«HEYIOBIETBOPUTENBHO», «YIOBJIECTBOPUTEIBHO», «XOPOLIO» M «OTIUYHO», KOTOPBIC IpHU
pacuérax TpaKkTyIOTCSl COOTBETCTBEHHO Kak yucia ot 0 1o 3.
ITonmyyenHoe cpenHee apu(METHUECKOE OKPYIJISETCS B CTOPOHY OMXKaMIlero meaoro
YHCJIa, IOCJIE YETrO BBICTABIIAETCS. MTOIOBAsI OLIEHKA T10 CIEAYIOIIEH CXEME.

Cpennee apupmeTnyeckoe pe3yibTaTOB HTorosas onenka
TeKYIIeH aTTeCTAlMU

0 | «<HEeYIOBIETBOPUTEILHO»
| | «y1OBIETBOPUTEIBLHO»

2 | «XOpOoIIO»

3 | «<OTIIMYHO»

11. YuyeOHO-MeTOANYECKOE 00ecneueHue

11.1. DyeKTpPOHHBIN Yy4eOHBbIH KYpPC MO IUCHUILINHE B 3JIEKTPOHHOM YHHBepPCHTETe
«Moodle»

DIIEeKTPOHHBIN Y4eOHBIA KypC MO JUCIUIIIIMHE B DJIGKTPOHHOM yHHUBepcuTeTe «Moodle»
pacnonokeH 1o azapecy: https://moodle.tsu.ru/course/view.php?id=17600.

11.2. OueHo4YHbIEe MATEPHAJIbI TEKYIIEr0 KOHTPOJISI M NMPOMEXKYTOYHOM aTTecTalluu
10 JUCHUIJINHE

A) IIpumepHbIe TeMbl 10KJIAT0B

[Mudposas Bamora Bitcoin

®usuka u urposas mexannka B MOBA Dota 2

Bupychl 1 aHTUBHpPYCHI

[TporpammupoBanue Ha si3bike Prolog

P- 1 NP-ci0xHbIE QJITOPUTMBI

buoundopmaruka

Y CcTpoiicTBO, IPUMEHEHNE U IEPCIIEKTUBBI UCII0Ib30BaHusl 3D-npuHTEpOB
HcTopus u 3Tarsl 3BONIOLNUN KOMIIBIOTEPOB

KomMmnerorepuzanus B ciopte

0. CoBpeMEeHHbIE JIEKTPOHHBIE TOPTOBBIE CEPBUCHI

SO R WD -

b) IIpumepHbie TeMbl pedepaToB

1. Cpauenue cuctem mmdposanus DES u AES
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ba3bl 1aHHBIX B TOYBOBEICHUU

Hacronbnas 'IC QuantumGIS

Crioco6s1 aHamoro-mudpoBoro Mpeodpa3oBaHUs

Onwucanue ¥ NpUHIUIN AeWcTBUSA popmara XpaHeHus 3B8yka MP3
Texnonorus cxatus nodpaxenuit JPEG

®opmaTsl TUPPOBOTO BUACO

Cpasuenne CAITP AutoCAD u KOMITAC

Azpik HTML 5.0 1 ero ocHOBHBIE OTIANYHS OT MPEABIIYIUX BEPCUI
0.  MonenupoBaHue CBOMCTB MaTepuayioB B Blender

=00 N U R W

B) IIpumepHbIii nepedYeHb BONPOCOB [Jisi TECTHPOBAHHMS MO JIEKIMOHHBIM
MaTepHaJjiaM

Heo0OxonuMo BRIOpaTh IPABMIIBHBIE OTBETHI (OT OJTHOTO IO TISITH).

Tect «KogupoBaHue u cxxkaTtue uHGpopMaunm»

1 Yro takoe AILIII?

PaANO3JIEKTPOHHBIN KOMIIOHEHT W3 MOJYNPOBOAHUKOBOIO Marepuaia, MO3BOJISIOIINI BXOJHBIM
CUTHAJIOM YNPABJISITH TOKOM B 3JIEKTPUUECKOU LIEMHU YCTPOICTBO, npeobpasyrolee
BXOJITHOM aHAJIOTOBBIM CUTHAJ B JUCKPETHBIN KOJ YCTPOMCTBO TUIst npeoOpa3oBaHus
1 (poBoro (0OBIYHO JBOMYHOTO) KOJIA B AHAJIOTOBBIM CUTHAI

2 Yro Ttakoe LTAII?

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

3 J171st Kakoro mpolecca XapakTepHO CYIeCTBOBaHUE 1mmiara?

JUCKpeTH3anus KBaHTOBAaHUE aHAJOTO-IM(POBOE Mpeodpa3oBaHue BCE
BBIIICYKA3aHHOE

4 st kakoro mpoiiecca XapakTepHO CYIIECTBOBAHMUE YACTOTHI COMILJIMPOBAHUS?
JTUCKpeTHU3aus KBaHTOBaHME LH(PO-aHATIOrOBOE IIpeodpa3zoBaHue BCE
BBIIIECYKa3aHHOE

5 Yro xapakTepu3yeT IpoLecc KBAaHTOBaHUs?

CYyILLIECTBYET IAr KBAaHTOBAHUS CYILLIECTBYET YaCTOTA KBAHTOBAHUSI MOKET MMEThCS
Pa3psAIHOCTh CYILIECTBYET LIYM KBAHTOBAHUS BCE BBILLIEYKAa3aHHOE

Tect «I'eonHpopManIMOHHBIE CUCTEMbDY

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

3aTOIICHUS, TIIyOMHY B Ka)KI0H TOYKE M OOITHil 00BEM BOIBI?

MO>KHO BCE YKa3aHHOE MOYKHO, TOJIbKO TPaHULIBI  MOXHO BCE, KpoMe pacuéra IiIyOMHBI
HEJb3

2 Kaxue meroguku HE ncnonssyroresa B ['IC?

00paboTka pacTpoB 00pabOTKa BEKTOPHBIX OOBEKTOB  3aIPOCHI K Oazam JTAHHBIX
CTaTHUCTUYECKUE PacYE€Thl  MCIOJIB3YIOTCS BCE IPUBENEHHBIE

3 B xakux amanazoHax mpoBOAMTCS JUCTAHIIMOHHOE 30HIMPOBAHUE 3eMIIH ?

BUJIUMBIN CIIEKTP MH(PAKPACHBII CIIEKTP yABTPa(UOIETOBBINA CIIEKTP PaIHOBOJIHBI
BCE BBINIEYKA3aHHOE

4 MOXHO 1M TMOJNyYUTh U3 OOIIEAOCTYHNHBIX MCTOYHHKOB KOCMOCHHUMOK IPOHM3BOJBHON

TOYKH MOBEPXHOCTH 3eMIIH?

3aBHCHUT OT OPOUTHI CITyTHHUKA 3aBUCHUT 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
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5 KakoBo MUHUMAaJIbHOE JOCTYITHOE Ha MPAKTUKE Pa3pelIeHue KOCMOCHUMKOB?
okoio 0.5..2 M / muKcenb 10..20 m / mukcens  He MeHee 100 M / mukcenb

11.3. Ilnan npakTH4YecKNX 3aHATHI 110 TUCHUIJIMHE

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

11.4. MeToan4yeckue yKa3aHUs MO BbINOJHEHHUIO MPAKTHYECKHUX 3a]aHUM

Peanu3zanus KOMOETEHTHOCTHOTO IMOAXOJa B Ipoliecce OOydeHHs TNpeaycMaTpUBacT
WCIIOJIb30BAHNE AKTUBHBIX W HMHTEPAKTUBHBIX (OpM MpoBeneHUs 3aHATHN (JeKmus-Oecena,
CEMHUHApbl B JUAJOTOBOM PEXHME, JAUCKYCCHUU M IMPOY.), YTO B COUETAHWU C BHEAYAUTOPHOM
pabotoii dopMupyeT © pa3BuUBaeT MpodecCHOHANIbHbIE HABBIKA. HTEPaKTUBHOCTH
MOAPa3yMeBaeT CYOBEKT-CyObEKTHBIE OTHOIICHHS B XOJ€ OOpa30BaTEIBHOrO IMpollecca H,
COOTBETCTBEHHO, (POPMHUPOBAHHUE CAMOPA3BUBAIOIIHICS NH(DOPMAIMOHHO-PECYPCHOM CpEIbl.

B pamkax koHTakTHOW pabOThl HAa TUCLUIUIMHY OTBEIEHBI JIEKIHWU U MPAKTHUYECKHE
3aHSTHS, & TAKKE KOHCYJIBTAIlUU C MPENOIaBATEIICM.

JlexuroHHBIE 3aHATHSI HEOOXOAUMBI AJi1 (GOpPMHUPOBAHUS OA30BBIX MOHATUN JUCIUIUIMHBI,
MOHMMAHUS €¢ IelieH, 3a7a4. B naHHbIe Yachl TakKe MPOU3BOAUTCS MPE3CHTAINS TEMATHIECKON
CTPYKTYpHI (pa3/ienoB), KaKk CKEJIETHOM OCHOBBI AJI MOCJEAYIONIEro HapalluBaHUs MaTepHala
TEM KaK C TOMOIIbIO TPAKTHYECKHUX 3aHSATUH, TaK U CAMOCTOSTEIHHON paOOTHI.

Haubonee »>ddexTuBHON (QopMOil OCBOCHHS pasleOB JTUCHUIIIMHBI  SBIISFOTCS
ayJIMTOPHBIC MMPAKTUYCCKUE 3aHATHS U aKTHBHASI CAMOCTOsATEIbHAs paboTa.

[IpakTuyeckue 3aHATUA AUCHUILUIMHBI MPOBOAATCA MO KIIOYEBBIM TEMaM B TEUYECHHE
CEMECTpa, COrIacHo pacnucanuto. [IpeaBapuTenbHO 00yUarOIIUecss CAaMOCTOSTEIPHO OCBAUBAIOT
TEOPETUYECKHIl MaTepuaj, COIJIACHO TeMaTuke 3aHsATus. JlJis 3TOro cCTryleHTaM JaroTcs
PEKOMEHIAIUK O TOCIEeIOBATEIIbHOM HM3YyYeHUH WH()OPMAIMOHHBIX HWCTOYHUKOB: YYEOHHMKOB,
y4eOHBIX TIOCOOUH, CIIPaBOYHUKOB, HOPMaTUBHOMN JJOKYMEHTAITUH, peCypcoB ceTu HTepHeT.

VYyamuecs: BBITONHSIOT MPAKTUYECKUE 3aJaHus OYHO, MPU ITOM JOITycKaeTcss paboTarh
OJTHOMY WJIH B TMapax (1o KeTaHUIo CTyICHTA).

MeToaudeckue yka3zaHus MO BHITIOJHEHUIO TPAKTUYECKOTO 3a/1aHUS BBIIAIOTCS CTYJCHTY
B MIUCHMEHHOM JH00 3JIEKTPOHHOM BHJIE, C YKa3aHHEM TEMBbI 3a/laHus, OJPOOHBIM ONMHUCAHUEM
xoja paboTel. Takxke moIPOOHO OMUCHIBAIOTCS OKUAAEMbIE PE3yIbTAThl BHIITOJIHEHUS 3a/1aHUs U
KPUTEPUHU UX OL[ECHKU.

3amanus ISl CaMOCTOSITENIbHON PaOOThI BBLIAIOTCS TTOCIEAOBATEIHHO MPU MPOXOKIACHUH
TeM (pa3lenoB) JAUCUUIUIMHBL [IpeaBapuTenbHO OrJalIAIOTCA MpEleNbHbIE CPOKHM 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. Ilerenun, FO.B. Ilerenun. — CII6. :
BXB-Iletepbypr, 2010. — 816 c.

Accamx JIxk. Illudppomanku. CBoboma u Oymymee WMurtepnera / Jx. Accamk, D.
Mionnep-MaryH, J[x. Annens6aym, XK. Hummepman. — M. : A3Oyka, 2014. — 224 c.

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

brmunosckas S.1HO. Beenenne B reonH(OpManMoOHHBIE CHCTEMBI : ydeOHOe mocooue /
S.1O. baunosckas, [.C. 3anos. — M. : @opym, Uudpa-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 ¢oHOorpaMMm H Buieo3anuceid. Pabora ¢ xoMmakr-
nuckamiu. [Ipaktuyeckoe pykoBoacTBo / A.B. Xapyro. — M. : JIubpokowm, 2015. — 126 c.

HInaitep b. Ilpuknannas kpunrorpadus. IIpoTokossl, alrOpUTMBI U UCXOAHBIN Ko Ha C
/ b. llInaiiep. — M. : Buibsamc, 2002. — 815 c.

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

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

I'epman-T'ankun C.I'. Buptyanbheie 1a00paTOpHH MOIYIPOBOJHUKOBBIX CUCTEM B Cpee
Matlab-Simulink : yaeonux / C.I'. I'epman-I"ankun. — CII6. : JIans, 2013. — 448 c.

B) pecypchl cetu UHTepHeT:

GIS-Lab: T'eomndopMannoHHble CHUCTEMBbI W JIMCTAaHIIMOHHOE 30HAMPOBAHHE 3EMIIU
[Onexrponnslii 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(POPMALIMOHHBIX TEXHOJIOT M

a) JIMIIEH3MOHHOEe U CBOOOHO pacnpocTpaHsieMoe MPporpaMMHoe odecreyeHme:

B xome oOydyeHHs 1O HACTOALICH TUCHMIUIMHE MPEINOiaraeTcs HCIOIb30BaHUE
HIDKECJICAYIOMIETO  MPOTPAaMMHOTO  oOecredeHuss  (JTUIEH3MOHHOTO  JMOO  CBOOOHOTO;
MHOCTPAHHOTO JIMOO POCCHUHCKOr0 MPOMCXOXIEHUs). JlomycTUMO HCHOJIB30BAHUE HHOTO,
AQHAJIOTUYHOTO TIO BO3MOXHOCTsM, I[1O, mpu 3TOM, B 3aBUCHMOCTH OT €r0 OCOOCHHOCTEH W
BEPCHH, MIPETIOaBaTellb KOPPEKTUPYET COJEPKAHNE U XO/I BBITIOTHEHUS MPAKTUISCKUX 3aHSITHH.
— Omnepaunonnas cucrema: Microsoft Windows 7/ 8 / 10, mu6o Linux Astra / Ubuntu.

— bBpaysep Cnyrauk, Chrome, Mozilla Firefox, mu6o ananornunsiii ¢ nogaepxxkoit HTML 5 u
CSS 3.

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



— Texkcrosblit penaktop Notepad-++ unu ananor.

— Hacronsnas I'C ¢ rpaduueckum untepdericom QuantumGIS Bepcun He menee 3.10, wiu
Jpyrasi, CpaBHUMasi TI0 BO3MOXKHOCTSIM.

— Ilpunoxenue SAS.Planet mubo m000if aHanOT, MO3BOJSIONINI MOTYYaTh W COXPAHSATh U3
OTKPBITBIX HICTOYHHUKOB I'€ONPUBSA3aHHbBIE CITYTHUKOBBIE CHUMKH.

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

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

— IIporpammublii makeT A1 pefakTupoBanus Buaeo ffmpeg, mubo aHagoOrMyHbIN, C TEKCTOBBIM
Wi rpaduueckuM uHTEpdeiicom.

0) uHGopMaIHOHHBbIE CTIPABOYHbIE CHCTEMBI:

—  DNEeKTPOHHBIN KaTajor Hayunoit O6ubIMoTEeKH Ty —
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
—  DIJIeKTpOHHAs oubmmoTeKa (pertozuTopuin) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index
— ObC Koncynberant crynenTa — http://www.studentlibrary.ru/

14. MaTepuanbHO-TeXHHYECKOe o0ecreyeHue

AyauTtopuu JUisl IPOBEICHUS 3aHATUN JIEKIIHOHHOTO TUIIA.

AyauTtopuu JUisi TPOBEJCHUS MPAKTUUECKUX 3aHATUN, UHIAMBUIYAIBHBIX U TPYIIOBBIX
KOHCYJIbTAllUM, TEKYyLIEro KOHTPOJS M IMPOMEXKYTOYHOM  aTTEeCTallMM, OCHAIlCHHBIE
KOMITBIOTEPHOM TEXHUKOU U JOCTYIIOM K ceTu MHTepHerT.

[TomereHust i CaMOCTOATEIILHON pa0bOThI, OCHAIIEHHBIE KOMIIBIOTEPHON TEXHUKOU M
JOCTYNIOM K ceTd VHTepHeT, B 3JIEKTPOHHYIO HH(OPMAIIMOHHO-00pa30BaTEIbHYIO Cpelay U K
MH(OPMaIMOHHBIM CIIPABOYHBIM CHCTEMaM.

15. Undopmanus o paspadoTunkax

Kypbarckuii JImutpuit BnagumupoBud, kadeapa HUXTHOJIOTHUM U THUIAPOOHUOJIOTHH
buonornueckoro uncturyra HU TI'Y, crapmmuii npenogasareis.
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