e 1ePaILHOe 10CY 1aPCTREHNOE OIOTAC THOE 0OPATORATC ThIHOE \ UPCAK ICHHC
BRICIIET O TIPOHECCHOMATEHOTO OOPA 1ORAHHHA

®I'bOY BO CATTERCKHI TOCY 1apc TRCHHIL Y HHBepeHTeT

«AT'Y» Pabonas nporpavsa IHCumm i (Maoty 1)

CMK. O11-2/PK-7.3.3

S TREPA1A1O),
ﬂtxd""“;’pﬁ;mniﬁr MATEMATHKH W KOW-
ARIOTENTiLaY Hayx

/_ AL (A 20181

PaGouas nporpamMma IHCUHILIHHbI

b1.b.19 Komuswoiepuas 1 padpuka

Hanpas.ienne noarorosku 01.03.02 «llpuk.ainan maremaruka u nndopviarmsar

HAaIIpaBJICHHOCTb Maiemarnueckoe MOJACIHPOBAHHE H BLIMHC. IMTC. ILHAN MATeMa Il MKa

(kBanuduKalms (CTeneHs) «daka1asp» )

Qal\’.\ ABTET MATEMATHKH H KOMIBLIOTEPHBIX HAVK

Kadeapa npukiainoi MareMatHky # HHOOPMALIMOHILIX TEXHOIOIHIl

Pacemotpena u 0100peHa Ha 3acenanuu Kadeapbl NPUKIAIHOM MATEMATHKH H HHBOPMALHOH HBIN
TEXHOIOTHA, npotokoa Ne 70 « A8 »  reeoes 2018 r..

3aseay oumh kadenpoi: K.h-M. H., 10ueHT Asmes Mapar Baueciasosuy
(y4eHan cTeneHn, YHeHas 200aH0CTs, @ H.O., noanucs)

Cocrasurteas (paipaboTyuk) nporpaMmel: K.1.44., Jouent by vaikas Buxropus Buxtoposna
(YMCHAN CTENeH, YHeHan 100&H0C T, D H O noanmes )



Conep:xanue

TTOSICHUTEIIBHAS BATIHICKA ... vvvvveereeeeeeeeerreeereeeeeeaaaasssssssseseessesssssssssseseessasssssssssssesssessssssssssssessssenssssssenes 3
1 Lenu v 321290 JUCITUTUTITHBL (MOJTYTISN) «.vveeuvveeeureeenereeessreeesseeessseeassseesssseessssesssssesssssesssssessssesssssessnns 3
2 O6beM TUCHUTUTAHBI (MOYJIS) TIO BUAAM YUCOHOM PAOOTDL. ..uvveeeereeeeieeeeieeeireeeiereeevreenseeesseeenns 4
3 ConepKaHUE TUCTTUTUTHHBI (MOJTYIIS) «.uvveeevreeeureeerreesueeesueeesseeessseeansseeasssessnsseesssseessssesssssessssessnnses 5
4 CaMOCTOSTENBHAST PAOOTA CTYIEHTOB ...uvvveeerreeerreensreeesreeansseeassseeassseessssessssseessssesssssessssesssssesssssees 5
5 Y4eOHO-METOANYECKOE 00SCTICUCHUE TUCITIUTUTHHBI (MOJTYIIS ). eeevrreeereeaereeeereeaereesnneesneeessseeennnes 7
6 MeToauveckrue peKOMEHIAIIUHN TTPETI0IaBaTe0 U METOAMYECKUE YKa3aHHs 00yJaroIIMMCs 110
JIACHIHATIITAHE (MOJTYITEO ). ..veeuutteesuteeesusteesuseeenuseesnuseesnsseessseesssseesnsseesnsseesnsseesnsseessseeesseessssnessnseessseesnnseens 8
7 MatepuaabHO-TEXHUYECKOE 00CCTICUCHHUE TUCIIUTUTMHBL (MOJLYIIS) .euvveenreerreenreenereenseenseeeseenseennsens 9
8 ObecrieueHre 00pa30BaTEIHHOTO MPOIIECca ISl JIUI] C OTPAHUYCHHBIMU BO3MOKHOCTSIMH
BIIOPOBDBST M MHBAITHIIOB. ....eeeeuuvreeeesuereeesasunueeeessneseeesssssseesssnssseesssssseeesansssseessssssesssnssseessssssseesssnsseessnnns 10
O JIUCT PETUCTPALIMHI UBMEHECHHUI ....eeeeeiviieeeeirieeeesitreeeesiseeeesnsreeessnsseeessssseeeessssseeesssnseeesssssseeessnnssees 12



ITosicHuTeIbHAS 3alIHCKA

Paboyas mporpaMmMa JUCHMIUIMHBEI COCTaBlIieHa B COOTBETCTBUU ¢ TpeboBanusimu OI'OC 3+
no HanpasyieHuto noarotoBku 01.03.02 «I[Ipukitagnas MareMaTuka 1 H”HHOPMATHKA.

PII mpencraBnsier co00H COBOKYHNHOCTh AMJAKTHUECKUX MATEPUAJIOB, HAIpABJICHHBIX Ha
peann3alnio CoAepKaTeNbHbIX, METOAMYECKUX U OPraHU3AlMOHHBIX YCJIOBHM IMOATOTOBKH IO
Hanpasienuto 01.03.02 «[Ipuknagnas MmareMaTika U UHPOPMATUKAY.

TpynoemkocTs auctuiuinabl: 3 3.€. / 108 yacos;

KOHTaKTHasi pabora:

3aHATHSA JISKIIMOHHOTO THIIa — 16 4.,

3aHSTHUSI CEMUHAPCKOro tumna — 34 4.,

KOHTPOJIb CAMOCTOSITEIFHOU paboThl — 3 d.,

WHas KOHTakTHas pabora — 0,3 4.,

KOHTpPOJIHMpyeMasi MUCbMEHHasi padoTa — OTCYTCTBYET,

CP-19y,,
KOHTpPOJIb — 35,7 4.

KiroueBble cnoBa: npeodpazoBaHMs Ha IJIOCKOCTH, IPEOOpPa30BaHMsl B IIPOCTPAHCTBE, MIPO-
€KLIHs, PACTPOBBIE AIITOPUTMBI, AJITOPUTMBI YAAJIECHUS HEBUIUMBIX JIMHUHI, AITOPUTMBI 3aII0THEHMUS,
3aKpalIMBaHUE TIOBEPXHOCTEH.

CocraButens: byyankas B.B., kanaunat TeXHU4EeCKUX HAyK, TOLEHT Kadeaphl MPUKIATHON
MaTeMaTHKH ¥ WH(POPMAIMOHHBIX TEXHOJIOTHIA

1 Ieau u 3a7a4u AUCUMILTHHBI (MOIYJIA)

N3ydeHne qUCHUIIMHBI HAIIPABJIEHO HAa (POPMUPOBAHUE CIIETYIOIINX KOMIETCHIINN:

CIIOCOOHOCTBIO HCITIOJIb30BaTh 0a30BbI€ 3HAHMSI €CTECTBEHHBIX HayK, MATEMaTUKU U
UH(POPMATUKH, OCHOBHBbIE (DAaKThl, KOHLEMIUH, MPUHIUIBI TEOPUH, CBA3aHHBIX C
NpUKIaIHON MaTemaTrKoi u nHpopmarukoit (OIIK-1);

CIIOCOOHOCTBIO K pa3pabOTKe aJrOpUTMUYECKUX U MPOrpaMMHBIX pelIeHui B o0Jia-
CTH CHUCTEMHOT'0 M MPHUKJIAAHOTO MPOrpaMMHUpPOBAHMs, MaTeMaTUUECKUX, HH(pOpMa-
IMOHHBIX U UMHUTALIMOHHBIX MOJENEH, CO3JaHII0 NH(POPMAIIMOHHBIX PECYPCOB TJI0-
OanmbHBIX ceTell, 00pa3oBaTeIbHOIO KOHTEHTA, MPUKIAIHBIX 0a3 JaHHBIX, TECTOB U
CPEICTB TECTUPOBAHUS CUCTEM U CPEACTB HAa COOTBETCTBUE CTaHIapTaM M HCXO[-
HbIM TpeboBanusM (OIIK-3);

CHOCOOHOCTBIO  coOHMpaTh, 0OpalaTbiBaTh M HUHTEPIPETUPOBATH  JaHHbIE
COBPEMEHHBIX HAayYHBIX HCCIIEA0BaHNUN, HEOOXOAUMBIE 1151 (HOPMUPOBAHMS BHIBOIOB
110 COOTBETCTBYIOIIMM Hay4HbIM HccaenoBanusaM (11IK-1);

CHOCOOHOCTBIO NOHMMAaTh, COBEPIICHCTBOBAaTh UM IPHUMEHATh COBPEMEHHBIH
maTemarnueckuid annapar (I1K-2);

CIIOCOOHOCTBIO K pa3paldOTKe M MPUMEHEHUIO aIrOPUTMUYECKUX M MPOTrPaMMHBIX
peleHnii B 06J1acTi CUCTEMHOTO U MIPUKJIIAJHOTO nporpammHoro odecneyenus (I1K-
7).



Hokazamenamu Komnemenuuﬁ A6AIOMCA?

3Hanug

0 (QyHIAMEHTANBHBIX TOHSATUSAX KOMITBIOTEPHOW TrpadHKu; OCHOBHBIC
XapaKTEPUCTHKHU U CIIOCOOBI TIOTYYCHHUs rpaduIecKux N300pasKeHUIA; O
cnenuduke u BUAAX MPo(ecCHOHATBHBIX MHCTPYMEHTAIBHBIX CPEICTB
paboThI ¢ TPaPUIECKUMU U300PKEHHUSIMU; O 0a30BBIX aIrOpUTMax 00-
paboTKU M300paXKEHMI;

YMmenns

NpPaBUIBHO BBHIOMPATh METONBI M CPEACTBA Pa0dOTHI C TpadUUeCKUMHU
N300paXKEeHUSIMU; HCIIONb30BaTh CPEICTBa COBPEMEHHBIX HH(OpManu-
OHHBIX U KOMMYHHUKAIIHOHHBIX TEXHOJIOTUH /17151 pabOThI ¢ N300paskeHu-
SIMU; WCIOJIb30BaTh S3bIKM IPOTPAMMHUPOBAHUS JUISL PEANN3alH OC-
HOBHBIX QJITOPUTMOB KOMIIBIOTEPHOU IpadyKy;

HaBbiku

UCIIONIb30BaHUsI TpaUUECKUX TMAKETOB JUIS CO3/aHus U 00paboTKu
U300pakeHHit; pa3pabOTKH ¥ MOTU(PHUKAIUM AITOPUTMOB CO3aHUS W
00paboTku n300pakeHMi; 0000IeHNs U aHaTu3a MHPOPMALUU; HC-
M0JIb30BaHHUs WHCTPYMCHTAJILHBIX MPOrPAMMHBIX CPEICTB LIS CO371a-
HUSI 1 00pabOTKK M300paKeHHI; TOTOBHOCTU K TMOMCKY HOBOW HH(pOP-
Malliy [T PEIICHHUs BO3SHUKAIOIIUX MPOOJIEM, K UX TBOPUECKOMY TIpe-
00pa30BaHUIO HA OCHOBE aHaJM3a CBOCH MH(OPMAIMOHHOMN JeATeIbHO-
CTH; UCIIOJIb30BAHUS allllAPaTHBIX U MPOIPAMMHBIX CPEACTB KOMITBIO-
TEPHON rpauKH JJIsI MOJCTUPOBAHKS PA3IMYHBIX O0BEKTOB U MpOIieC-
COB, CUCTEMAaTH3allMHU U JIOTUYECKOTO YIMOPSI0UCHHS yueOHOrO MaTepu-
ajla, TpeHakepa, KOHTPOJS YCBOCHHWS 3HAHWI; NMPUMEHECHUS CPEICTB
KOMITBIOTEPHO# rpaduKu [UIs MOBBIIICHHS KadyecTBa paboThl B mpodec-

CUOHAJIbHOU JIEATEILHOCTH.

2 O0bem AUCHUNIMHBI (MOYJIS1) IO BUAAM y4eOHOH padoThI.
Tabmuna 1.

O0beM TUCHUIITUHBL (MOJTYIIS)
(o01m1as TpyJJ0OEMKOCTh B 3a4ETHBIX eIUHUIAX: 3 3.€.)

Bcero PacnpeneﬂeHI/Ie 10 CEMECCT-

Bunpt yueOHOI paboThI 4acoB pam B qacax

5

OO0m1ast TpyA0€MKOCTh JTUCIUTUIMHBI 108 108

KonrakTtHas pabora:

53,3 53,3

Jlexruu (JI)

16 16

[Tpaktuueckue 3anstus (I13) - -

JIaGoparopusie pabotsl (JIP) 34 34

KoHnTponb camocTosTenbHON paboThl 3 3

WNuas xonTakTHas paboTta 0,3 0,3

CamocrositensHas pabora (CP) 19 19

KoHTpoub

35,7 35,7

KypcoBas padota (mpoekT) - -

Bug utorosoro KOHTPOJIA OK3aMCH OK3aMCH




3 Conepxanue TUCUMILIUHBI (MOTYJINA)

PacnpeseneHue 4acoB 110 TeMaM U BU1aM y4eOHOM paboThI

Tabauma 2.

Homep | HaumeHnoBaHue pasnenos, TeM IUCIU- O06beM B yacax 1Mo BUjgam
pasiicia | IINHBI Bcero J JIP | KCP | UKP | CPC | K
TEMBI
1 3 4 5 6 7 8
1 Moayas 1. 24 6 10 |1 7
11 Tema 1. Beenenue B KOMIIBIOTEPHYIO 6 1 ’ 3
rpaduky.
12, Tema 2. AnnapaTHble ¥ IPOrpaMMHbIE 4 1 ) 3
CPEICTBA KOMIIbIOTEPHOM rpauKu.
13 | conwn mpocrpanermer 16|48 4
2 MonyJsb 2. 29 6 16 |1 6
2.1. ;l/;:ln.{a 4. ba3oBble pacTpOBbIC AJITOPUT- 14 3 3 3
2.2. Tema 5. MeToabl U alrOpuTMbl TPEX-
MEpHO# rpaduKu. 14 3 8 3
3 Monayas 3. 16 4 6 1 6
3.1. Tema 6. OpakTanpHas rpaduka. 9 2 4 3
3.2. Tema 7. 'eomerpuueckue u IFS-
¢bpakransl. [IpakTrueckoe npuMeHenue | 7 2 2 3
(dhpakTaos.
Utoro 108 16 [34 |3 03 |19 35,7
4 CamocrosiTeJibHAsi padoTa CTYIeHTOB
Tabnuna 3
CopepxaHue caMOCTOSITEIbHON padOTHI CTYJICHTOB
Ne Bun camocros- Paszpnesns! nnu temsl dopMa OTHETHOCTH
n/m TeNbHOIT paboTHI paboueii mporpaMmbl
1 Toa6op 1 0630p 1. ®opmaTel XpaHeHHs TIpadUUECKONd HH- Pedepar o 3a1aH-

JUTEPATYPHI 10 Te-
MaM

¢dopmanuu (0030p, CpaBHUTEIbHBINA aHAIN3,
00J1acTH UCIOJIb30BAHNUSA).

2. TlporpammHble cpencTBa KOMIIbIOTEPHOMH
rpaduku: 6ubmmorexku Open GL, Direct 3D,
rpaduyecKkue BO3MOXHOCTH S3BIKOB IIPO-
rpammupoBanus Java u C (0630p BO3MOXKHO-
CTel, MPUHUUIBI pPabOThl, CpPaBHUTEIbHBIN
aHamn3).

3. O0630p rpaduyuecKkux pemakTOpoOB: OCHOB-
HbI€ MPUHIUIBI pabOThI, 0a30BbIM HAOOP ome-
paumii, cdepbl NPUMEHEHHs, MPUMEPHI HC-
MOJTb30BAHMSI.

4. TexHuUYecKHe CpEICTBa KOMIbIOTEPHOU
rpadgukn: rpaduUYecKue MPOILECCOpHl, arma-

HBIM TEMaM

5




patHas peanuzanus rpapuueckux GyHKIHH.
5. TexHudeckue cpencTBa KOMITbIOTEPHOM
rpaduKu: TUIBI rPaUIeCKUX YCTPOUCTB BbI-
BOJIa, BUJICOTIAMSITh.

6. I'paduueckue craHmmu: kinaccuduraus,
NPUHIUIBL  PadOThI, ammapaTHOE M Ipo-
rpaMMHOE obecrieueHusi, chepbl MPUMEHEHUSI.
7. Tlporpammbl  co3maHus — (paKTaIbHBIX
n300pakeHuii: 0030p, OCHOBHBIC (YHKIIHH,
CpaBHUTEILHBIN aHAIHN3.

8. IlporpamMMHBIE W ammapaTHble CpPEICTBA
3D rpaduku: npunnunel 3D rpaduku, amma-
paTHble CpeACTBa, MPOrpaMMHOE obecrede-
HUE.

9. OcHOBBI MTOCTPOEHHSI U (PYHKIMOHUPOBA-
HUSl TEOMH(DOPMAIMOHHBIX CHCTEM: TPUHIIH-
B, TIPOTPaMMHOE OOecTedeHne, Kiaccudu-
Kalusi, IPUMEpPHI, CPABHUTEIIbHASI XapaKTePH-
CTHKa MO (PYHKIUSIM.

10. Bo3amoxxHOCTH 00paboTKH KapTorpadpuye-
ckori mHpopmanmu B ['MIC: anroputmsl, uc-
TOYHHKU H300pakeHH#, MporpaMMHOe obec-
NeYCHUeE.

ANTOpPUTMHYECKHE OCHOBBI M TPOTPAMMHOE
oOecnieyeHue JaHmaQTHOro Ju3aiHa.

2 Brimonnenue [TocTpoeHre MPOSKTUBHBIX H300paKEHUH. Hcnonaumbii
YIPAXKHEHUH,  BEI- | [{HKpEMEHTHbIC AT OPUTMBL. taiin
JaBacMLIX Ha 11200- AJTOPUTMBI 3aKpaIIMBAHUS 3aMKHYTOT'O KOH-
paTOpHBIX 3aHATH- Typa.

X
ANTOpUTMBI YJaJIeHUs] HEBUANMBIX JIMHUH.

3 OTBeThI Ha KOH- [Toctpoenue mpocTelmux n300pakxeHuH. JOKJIa/1-TIPE3€EH-
TPOJIBHBIC BOTIDOCHI | A hpunHbIe TIpeoOpa3zoBaHne KoopAWHAT Ha | TAlHA
110 TCMaM MOy JIst IIJIOCKOCTH U B IIPOCTPAHCTBE.

AJTOPUTMBI BBIBOJIA MIPSIMOM JIMHUH.
ANTOpPUTMBI OTCEUYEHHUS.
AJTOPUTMBI BBIBOJIa IPSIMOM JIMHUH.
AJITOPUTMBI 3aKpallIBaHUS.
AJITOPUTMBI yJIaJI€HUs] HEBUJIUMBIX JINHUM.
5.1. Tembl KypcOBBIX padoT (IPOEKTOB) WJIN CEMECTPOBBIX 3aJaHU
He npenycMoTpensl
5.2. IlepeyeHnb y4eOHO-METOAUYECKOT0 ODecniedeHn st
AJISl CAMOCTOSITEIbHOM PaGoThl 00y4aroIuXxcs
ITepuoanueckue u3gaHus
No HasBanue (agpec) pecypca
/T
1 | [Ipuknannas uabopMaTuka: HayuyHo-npakTHYECKUH KypHAI.
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Kypnan «MTapopmaTuka u o6pa3zoBaHue).

IlepeueHb coBpemMeHHBIX MPO(ECCHOHAIBHBIX 0a3 TaHHBIX U HHPOPMAIHOHHBIX CIIPABOYHBIX CHCTEM:

IIpoext EBxima https:/www.projecteuclid.org/ ITnardopma mis pasMmemmeHus: pa3ind-
HBIX HAayYHBIX MAaTEPHAJIOB MO TCOPETHUECKON M MPHUKIIATHON MaTeMaTHKe, a TAKXKE IO CTa-
TUCTHKE.

OO0111epOCCUNCKII MaTeMaTHICCKUN TTOPTAIT

S YuyeOHO-MeTOAMYECKOE OOecnedeHre TUCHUILIHHBI (MOAYJIA).
Tabnuua 4
OcHOBHas auTeparypa

No HaumenoBanue, Oubaunorpaduyeckoe onrcaHue
n/m

1 Kommerorepras rpaduka: yaebnoe nocodue / coct. M.I1. XBoctosa, O.JI. CepBeTHUK,
O.B. Benbir. — CraBponoinb: CeBepo-KaBkazckuit @enepanbubiii yausepcuret (CKDY),
2014. - 200 c.: uin. — Pexxum noctyna: no noanucke. — URL: http:
//biblioclub.ru/index.php?page=book&id=457391 (nata obpamenus: 13.05.2020).

2 I'ymepoBa, I'.X. OcHOBBI KOMIIbIOTEPHOI rpaduku: yuebHoe nocodbue / I'.X. I'ymepoBa. —
Kazans: KazaHnckuii HayuyHO-Hccae10BaTeNbCKUil TexHoaornueckuil ynusepcurer (KHU-
TV), 2013. — 87 c.: un., Tabn. — Pexxum goctyna: mo noamnucke. — URL: http:
//biblioclub.ru/index.php?page=book&id=258794 (nmata obpamenwns: 13.05.2020).

Tabnuna 5
JlononuurtenpHas JIuTepatypa
Ne HaumenoBanue, 6ubanorpagpuueckoe onucaHue
n/m

1 byuankas B.B. Komnerorepnas rpaduka. bazoBsie anroputmsl. — Maiikon, U3n-so AI'Y,
2006, 65 c.

2 | Ilopes B.H. KomnstotepHas rpaguka. — CI16.: BHV-IlerepOypr, 2004. - 432 c., uJ.

3 Komnbrotepnas rpaguka: npaktukym / coct. M.C. Menuxosa, P.B. I'epacumos. — Cras-
ponoiib: CeBepo-KaBkazckuit @enepanbubiii yausepcutet (CKOY), 2015. — 93 c.: un. —
Pexum nocryna: no noanucke. — URL: http:
//biblioclub.ru/index.php?page=book&i1d=458014 (mara obpamenus: 13.05.2020).

4 | Vpazaesa, T.A. I'papudeckue cpeacTsa B HHYOPMALMOHHBIX CHCTEMAX: y4eOHOE oco0ue
/ T.A. Ypa3aeBa, E.B. Koctpomuna. — Momkap-Ona: [ToBomKCKHIA TOCYy1apCTBEHHBIH TeX-
HOJorn4eckuii yausepcutet, 2017. — 148 c.: un. — Pexxum noctyna: mo noanucke. — URL:
http: //biblioclub.ru/index.php?page=book&id=483698 (nara obpamenus: 13.05.2020).

Tabnuna 6
Pecypchl nHQOpMalIMOHHO-TEIEKOMMYHUKaMOHHOM cetu «HTepHeT»
No HazBanue (agpec) pecypca
/T

1 Myxun, O.W. Kypc nexuuii / O.1. Myxun [DnektponHslit pecypc| — Pexum nocryna:
http://stratum.ac.ru/textbooks/kgrafic/contents.html

2 Kypc nexuuit [Dnexkrponnsiit pecypc] — HoBocubupckuii ['ocyaapctBenHbii TexHuueckuit

Yuusepcuret. — PexxuM nocryna: http://ermak.cs.nstu.ru/kg rivs/grafhtm.
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https://www.projecteuclid.org/
http://www.mathnet.ru/

3 Bce ns kommibroTepHoi rpaduku [ DIeKTpoHHBIN pecypce]| — Pexxum gocryma:
http://www.cgsoft.ru/

4 [ax, B.B. Kypc nekuwmii no qucrumummae «KommerotepHas rpaduka» / B.B. Illax [Dnek-
TpoHHBIN pecypc] — Pexxum noctyna: http://www kgraph.narod.ru/index.htm

[Topran nudomannonno-o6pazoBarenbHbIX pecypcoB 'OY BIIO «Ypanbckuii rocynap-
CTBEHHBbIN TexHu4eckui yuuBepcutet — Y1 [Dnexrponnsiii pecypc] — Pexxum nocrymna:
http://study.ustu.ru/info/stat.aspx.

6 MeToanueckue peKOMeHIAIUN NMPeNoAaBaTe/II0 u
MeTOAUYEeCKHEe YKA3aHUA 00yUAIOIUMCS 10 AMCIHUILIAHE (MOTYJIIO0).

MeTtoanyeckue peKOMeHIALMH 1JIsl IPeNnoJaBaTeJisi 0 NPenoJaBAHUIO JHCHHUIIIHHbI

Metoauueckiue peKOMEHJAUU IPENoJaBaTeNiiM IO MPOBEACHHUIO JIEKIMOHHBIX 3aHSTHUMN:
UCIOJIb30BaTh MPHEMbI IPOOJIEMHOr0 O0yUYEHHMS; pa3IMuHble CIIOCOOBI MPEACTaBICHUsS MHPOpMa-
IIMY; UCII0JIb30BaTh 00pa3Hble MPUMEPHI; BKIIOYATh CTY/IEHTOB B YU€OHBIN MPOLIECC IIyTEM aKTUBU-
3allu¥ BHUMaHU; CO37aBaTh KOM(POPTHYIO MICUXOJIOTHYECKYI0 OOCTAHOBKY Ha 3aHATHSIX.

Metoanyeckre peKOMEHAaluu MpenoaBaTeisiM M0 MPOBEICHHUIO JJAOOPAaTOPHBIX 3aHATHUI:
KOPPEKTUPOBaTh BapHaHThI 3aJlaHUN B COOTBETCTBUU C YPOBHEM IOJrOTOBKH ayAMTOPHUH; CO3J]a-
BaTh YCJIOBHS JUIS Pa3BUTHsI TBOPUECKUX CIIOCOOHOCTEN ydalluxcsi, BOBJIEKaTh B 0OOCYX/JAE€HUE UH-
TEPECYIOIMX BOMPOCOB KaK MOXKHO OOJIbIIIEe KOJUYECTBO CTYACHTOB; CO3/1aBaTh KOM(pOPTHYIO
IICHXOJIOTHUECKYI0 0OCTaHOBKY Ha 3aHATHUSIX.

MeTtoauueckie peKoMEHAAlNU MIPenogaBaTesisiM 10 OpraHu3ali caMOCTOsATENbHON pado-
Thl CTY/IEHTOB: HE Ieperpyxarb 3aJaHUsAMH; Yepe0BaTh TBOPUECKYIO pabOTy Ha 3aHATHUSX C 3aja-
HUSIMU BO BHEYPOUHOE BPEMS; B JIEKIUSX CTABUTh BOIIPOCHI JUIsl CAMOCTOSITEIbHOM paObOThl CTYAECH-
TOB, yKa3blBas HA UCTOYHUK OTBETA B JIMTEPATYpE; 1aBaTh ONEPEKAIOLINE 3aJaHUs JJIsi CaMOCTOsI-
TEJIbHOIO M3yYeHUs parMeHTOB OyAylIMX TeM 3aHATUH, JeKUUil (B CTaThAX, yueOHUKAX U Jp.);
JlaBaTh CTYJIEHTaM YETKUH M MOJHBIN MHCTPYKTAX (BKJIIOYAIOIIMI: LeNb 3a/laHuUs; YCIOBUS BBIIOJ-
HEHUs, 00BEM; CPOKH; 0Opaser] oPOopMIIEHUS); OCYIIECTBIATh TEKYIIUM KOHTPOJIb M YYET; OICHU-
BaTh, PELIEH3UPOBATh pabOTHI, 000011aTh YPOBEHb YCBOCHHS HABBIKOB CAMOCTOSITEIbHONU PaOOTHI.

MeTtoauyeckue peKOMEeHAALNH JAJIsl CTYACHTOB M0 OCBOCHUIO THCIUILIHHBI

JlucuumiuHa npenojaercs B IByX TPAAULMOHHBIX (popMax — JIEKIMSIX U J1abopaTOPHBIX 3a-
HATHsAX. OCHOBHAs 3a7a4ya Ja00paTOPHBIX 3aHATUN - HAyYUTh CTYJEHTOB NPUMEHATh MH(OpMAIIU-
OHHbIE TEXHOJIOTUHU B CBOEH Oyyliel MpaKTUYECKOM e TeNbHOCTH.

CTyneHTbl, TPOMYCTHBILUE 3aHATUS (HE3aBUCUMO OT MPHUYUH), 00s13aHBbl HE MO3KE YeM B
JIBYXHEJIENIbHBII 0TpaboTaTh MPOIYIIEHHYIO JabopaTopHyto paboTy. CTy/A€HThI, HE BBINOJIHUBIINE
BCE 3aJJaHMsl HE JOITyCKAIOTCA K DK3aMEHY.

N3ydenue cTyieHTaMu JTMCHUIUIMHBI HAIIPaBJIEHO Ha:

- pabOTy C KOHCIIEKTOM JIEKITHii;

- paboTy ¢ OCHOBHOM U JOTIOJIHUTEIBHON JIUTEPATY PO ;

- paboty HaJ pedepaToM O 3aJaHHOM TEME;

-yCBOEHHE MpakTudeckoit padotsl Ha [1K;

- IOATOTOBKY K UTOTOBOM aTTECTALIMU 10 TUCLUIUINHE.

[Ipu moAroToBKE K 3aHATHUSIM CTYJIEHT JODKEH MPOCMOTPETh KOHCHIEKTHI JIEKIIUNA, pEKOMEH-
JIOBaHHYIO JINTEpATypy IO JaHHOW TEME; MOATOTOBUTHCS K OTBETY HAa KOHTPOJIBHBIE BOIPOCHI.
VYcnemHoe u3ydeHue Kypca TpeOyeT OT CTYAEHTOB MOCEHICHUs JIEKIUH, akTUBHOW paboThl Ha Jia-
OOpaTOPHBIX 3aHATHX, BBIMOJHEHUS BCeX YUEOHBIX 3aJJaHUN INPeroaaBaTelis, 03HAKOMIICHHS OcC-
HOBHOW M JIONIOJTHUTEIBHOW JINTEPATYPOH.

Tpebosanus, npeovasniemvie Kk evinoaHenuto peghepama. Pedepar ssisercst Hanbosee npo-
CTOM (OpMOM CTyIEHUECKOU HAYyIHO-UCCIIE0BATEIHCKON paOOTHI.
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1. Tekct pabOThI TOJKEH BKIIOYATh CICAYIONINE YaCTH:
BBenenune (000cHOBaHUE aKTyaIbHOCTH, ITOCTAHOBKA 3a/1a4H ).
[lepeuens paccMaTpuBaeMbIX BOIIPOCOB.
3aKiro4eHue.
Crucok UCHOIb30BaHHON JTUTEPATYPHI.
Tekct nomkeH ObITh IepepaboTaH, CBA3HO U3JI0KEH, CTHIIb U3JI0KEHUE — HAYYHBIH.
OdopmieHne 101KHO COOTBETCTBOBATh TPEOOBAHUS K KYPCOBBIM paboTaM.
TekcT AoKaa IpeAOCTaBIsAETCS B IEYATHOM H SJIEKTPOHHOM BHUJIE.
B Tekcre paboThl 0053aTeIbHO JOKHBI IPUCYTCTBOBATH CCHIJIKKA HA UICTOYHHMKH JINTEPATY-
pbl. CIHCOK HCTOYHUKOB JTOJDKEH OBITH O(OPMIICH B COOTBETCTBUU C TPEOOBAHUSMH (CAMT
OMOJIMOTEKH ).
6. IlepeueHp paccMaTpUBAaEMBIX BOIPOCOB JIOJDKEH OBITh MPEABAPUTEIHHO COrTIACOBAH C Mpe-
nojiaBaresieM (AJis MOJHOTHI PACKPBITHUS TEMBI).
7. W3noxenue pedepara NpoOUCXOIUT HA JICKIIUH, KeTATeIbHO PACCKa3bIBaTh CBOUMH CIIOBA-
MU, COIIPOBOK/1asl paccKa3 WILTIOCTPALUSIMH.
MakcumanbHOe KOJInuecTBO 6aiioB 3a pedepat — 20.
9. Kpurtepuu BricTaBiIeHHs 0aIOB:
e odopmienue (2 6amia);
Haym4ue TpedyembIX yactelt Tekcra (1 Oama);
MIOJIHOTA PAcKpbITUS TeMBI (5 0auioB);
HAJIMYUE CCBUIOK Ha UCTOYHUKHU MHpopMaIruu (2 6amra);
nepepadoTKa TEKCTa B COOTBETCTBHH C 3aJaHHON TeMo# (5 6aiuioB);
CTHUJIb U3JTIOKEeHHS (2 Oaa);
KOHCYJIbTAIlUU C TpernojaBatenem (3 6aa).

A

*®

Iloozomoska npezenmayuii. [Tpesentanus (B Power Point) mpencrasisier co6oi myOauaHOe
BBICTYIIJICHHE, OPHCHTUPOBAHHOE HAa O3HAKOMJICHHE, YOCIKICHUE CIyIIATENCH MO ONpeaesieHHON
teMe-mipobaeme. OOecnednBaeT BHU3yalIbHO-KOMMYHUKATHUBHYIO TOJICPKKY YCTHOTO BBICTYILIE-
HUS, cIOcOOCTBYET ero 3((hEeKTUBHOCTU U PE3yIbTaTUBHOCTH.

7 MaTepuajibHO-TeXHUYECKOE o0ecriedeHne M CIUIIUHBI (MOTYJIA)

[Tpu u3yuenun aucuuiuinHbl «KommbproTepHas rpadukay HUCHOIB3YeTCs MYIbTUMETUITHBIN
KJIacC /I JAEMOHCTpAallMMd Ha dKpaHe TpauKoB, CXeM, IUarpamMm, TEKCTOBBIX CIIAWI0B, MPHUEMOB
paboThl ¢ U300pAKEHUSIMHU, IPOrPAMMHON peanu3anui anropuTMoB. Caaya IpoOMEXYyTOUYHBIX MO-
JTyJIeH, UTOTOBBIX 3a4€TOB MPOBOJUTCS C TTOMOIIBI0 AJIEKTPOHHOTO TECTUPOBAHUS, B KOMITHIOTEP-
HOM KJIacce C JIOKaJIbHOM ceThio B Bo3MOxHOCThIO Bhixofa B MHTEPHET. Bo Bpems naGopartop-
HBIX 3aHATUM UCTIOJIb3YIOTCSl aKTUBHBIE U HHTEPAKTUBHBIE (POPMBI U METOBI OOYUECHHUS CTY/I€HTOB:
JIEJIOBbIE UTPBI, TBOPUYECKUE 3aJaHUS, AUCIYTHI, BEO-KBECThI, COBMECTHas paboTa B COTpyIHUYE-
CTBE, KOYYHHT, MOJIEpaIlvs, PETyJISpHbIA MOHUTOPUHT TOCTHXEHHH CTYACHTOB, PaOOTHI B MaJIbIX
rpymnmnax.

JlekniOoHHBIE 3aHATHUS MPOBOISITCS B JICKIIMOHHOW ayJAMTOPHHU, OCHAIIEHHOW MpE3eHTAIH-
OHHOM TEXHHUKOW (IIPOEKTOpP, SKpaH, KOMIBIOTEP/HOYTOYK) M COOTBETCTBYIOIIUM IPOTPaMHBIM
obecrieuenuem (LibreOffice, Microsoft Office 2010 Russian Academic OPEN, Microsoft Office
Professional Plus 2010 Russian Academic OPEN).

JlabopaTopHble 3aHATHS MPOBOJIATCS B ayAUTOPHH, pacuMTaHHOM Ha 15 paboumx Mecr,
OCHANIEHHOW TEPCOHATBHBIMU KOMITBIOTEPAMH C YCTAaHOBJICHHBIM TPOTPAMHBIM OOECredeHUEM
(Lazarus, Eclipse, NetBeans, Visual Studio, PyCharm, IntelliJ Idea) u BbIx0/10M B UHTEpHET.

['pynoBeie (MHAWBHUIYATbHBIE) KOHCYJBTAIIMM TMPOBOIITCS B ayJIWTOPHUH, OCHAIIEHHOU
MEPCOHAIBHBIMU KOMIBIOTEpAMU C YCTAaHOBJIGHHBIM mporpamMHbsiM obecnieuenueM (Lazarus,
Eclipse, NetBeans, Visual Studio, PyCharm, IntelliJ Idea).



Texymuii KOHTPOJb, MPOMEKYTOUHAS aTeCTallus MPOBOJATCSA B ayJUTOPHH, OCHALIEHHON
MEPCOHATBHBIMU KOMIIBIOTEPAMU C YCTAHOBJICHHBIM mporpamMHbiM obecnieuenueM (Lazarus,
Eclipse, NetBeans, Visual Studio, PyCharm, IntelliJ Idea).

CamocrosrenbHas paboTa MPOBOAUTCS B KaOWHETE ISl CAMOCTOSITENIbHOU paboThl, OCHa-
HIEHHON KOMITBIOTEPHOM TEXHUKOW C BO3MOXKHOCTBIO MOIKIIOUEHUS K ceTh «MHTepHeT», Mmpo-
IrpaMMOI IKPaHHOTO YBEIYEHHUS U OOECIEYEHHBIH JOCTYIIOM B 3JEKTPOHHYIO MH()OPMAIIMOHHO-
00pa3oBaTeNbHYyI0 Cpely YHUBEPCUTETA.

IIporpamMHoe obecneyenne, peKOMEHI0BaAHHOE /1151 MCI0JIb30BAHUS
— OmnepanuonHas cuctema Microsoft Win Starter 7 Russian Academic OPEN.
— bBpaysep Google Chrome (https://www.google.com/chrome),

— Busyanbnas cpena MPOrpaMMHUPOBAHUS Lazarus (https://www.lazarus-
ide.org/index.php?page=downloads),
— Ilaker o(HCHBIX MIPUIIOKEHU N LibreOffice

(https://www.libreoffice.org/download/download),
— I'paduueckuii 3D maker Blender (https://www.blender.org/download).
— Pacrossiii rpadpuueckuit penakrop GIMP (https://www.gimp.org/downloads).
— BekTopHnsriit rpaduuecknii penakrop Inkscape (https://inkscape.org/release/inkscape-1.0.2).
— KoncoubHbIl (aitnoBsIit MEHEIKED Far manager
(https://www.farmanager.com/download.php?l=ru).

8 ObecneueHue 00pa3oBaTeILHOIO MPoOLECCa JIsl JIMI C OTPAHUYEHHBIMH BO3-
MOKHOCTSIMM 310POBbsI H MHBAJIU/I0B

B xoxme peanmzanuv JUCHIUTUIMHBI UCHOJB3YIOTCS CIEIYIOIINE JTOTIOJHUTCIBHBIC METOMIBI
00y4eHHs, TeKyIIero KOHTPOJIS YCIEBAEMOCTH U MPOMEKYTOYHON aTTECTAllMK O0y4arolIuxcs B 3a-
BUCUMOCTHU OT X UHJIMBUIYATbHBIX OCOOEHHOCTEH:

JUISL CJIETIBIX U CITa0OBUASIINX:

- JIeKIHA O0(GOPMIISIOTCS B BUJE JCKTPOHHOTO JOKYMEHTA, TOCTYITHOTO C TIOMOIIBIO KOM-
MBIOTEPA CO CIEeUUATHU3UPOBAHHBIM MPOTPAMMHBIM 00ECTI€YeHIEM; - TUChbMEHHBIC 33/1aHUS BBITIOJ-
HSIOTCS Ha KOMITBIOTEPE CO CIEIUATM3UPOBAHHBIM ITPOTPAMMHBIM 00ECTICYCHUEM, WJIH MOTYT OBITh
3aMEHEHBI YCTHBIM OTBETOM; - OOECIIeUnBaETCs UHIMBUIyallbHOE PABHOMEPHOE OCBEIIIEHHE HE Me-
Hee 300 5roKC; - IS BBITIOJHEHUS 3aJlaHus TPU HEOOXOIUMOCTH MPETOCTABISIETCS YBEIUYHBAIO-
iee YCTPOHCTBO; BO3MOXKHO TaK)K€ HMCIIOJb30BAHUE COOCTBEHHBIX YBEIWYHBAIOIINX YCTPOMCTB; -
MUCHbMEHHBIC 3aIaHUS O(POPMIIIOTCS YBEIIMYCHHBIM MIPH(PTOM; - IK3aMEH M 3a4€T MPOBOIATCS B
YCTHOU (hopMe WM BBITIOTHSIOTCS B TUCBMEHHOU (hopMe Ha KOM-TIBIOTEpE.

JUTS TITYXUX U CIa0O0CITBIIIAIINX

JeKIUU OPOPMIISIFOTCS. B BUJE DJIEKTPOHHOTO JOKYMEHTA, JIMOO MPEIOCTaBISIETCS 3BYKO-
YCHJIMBAOINAS anaparypa WHIANBUIYATHHOTO TOJIb30BAHUS; - TUCHMEHHBIC 33]JaHUS BBITOTHSFOTCS
Ha KOMIBIOTEpPE B MUCHbMEHHOW (hopme; - sk3aMeH U 3a4€T MPOBOJATCSA B MUCBMEHHOU dopMe Ha
KOMITBIOTEPE; BO3MOXKHO MTPOBEICHUE B (hOpME TECTUPOBAHHSL.

JUTSL JIUI] C HApYIICHUSIME OMIOPHO-IBUTATEIILHOTO arapara:

- JIeKIH O(hOPMIISIOTCS B BUJIE JEKTPOHHOTO JOKYMEHTA, JIOCTYITHOTO C TIOMOIIBIO KOM-
MBI0TEPA CO CIENUATN3UPOBAHHBIM MPOTPAMMHBIM 00ECTICYeHIEM; - TUChbMEHHBIC 3a/1aHUS BBITIOJ-
HSIOTCS Ha KOMITBIOTEPE CO CHCIMATM3HPOBAHHBIM IMPOTPAMMHBIM 00€CIICUeHUEM; - IK3aMEH M 3a-
YeT MPOBOASATCS B YCTHOU (hOpME WITH BBITIOJHSIOTCS B MUCEMEHHOM (popMe Ha KOMIIBIOTEPE.

[Tpr HEOOXOIUMOCTH TIPETyCMaTPUBACTCS yYBEIIMUCHUE BPEMEHH JUISl MTOJATOTOBKH OTBETA.
[Tpouieaypa mpoBeaeHUS! MPOMEKYTOYHON aTTECTAIMH AJIs 00YUYaIONINXCs YCTaHABIUBACTCS C yUe-
TOM WX WHIUBUAYAIBHBIX IMCHXO(PHU3UIECKIX OCOOCHHOCTEH. [IpoMexxyToUHasT aTTeCTalus MOXKET
MIPOBOAMTHCS B HECKOJIBKO ITATOB.

[Tpu ipoBeIeHUH MTPOLIEAYPHI OIIEHUBAHUS PE3yJIbTaTOB O0YUYCHUS MPETyCMATPUBACTCS HC-
MOJIb30BaHNE TEXHUYECKHUX CPEICTB, HEOOXOIUMBIX B CBS3M C MHAUBHIYyaTbHBIMH OCOOCHHOCTSIMU
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oOy4aromuxcs. ITH CpeAcTBa MOTYT OBITh NMPEAOCTABICHbI YHUBEPCUTETOM, HIJIM MOTYT MCIIOJIb30-
BaThCsl COOCTBEHHBIC TEXHUUECKUE CPEICTRA.
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