MHWHOBPHAYKH POCCHUU

®denepanbHOE rOCYIapCTBEeHHOE OKOIZKeTHOEe 00pa30BaTe/IbHOE YIPEKICHHE BBICIIECT0
o0pa3oBanusi «l'opHO-AnTaiicKuii rocyiapcTBeHHbIl YHUBEPCHTET»
(PI'OY BO I'Al'Y, I'AL'Y, I'opHo-AsTalicKMil TOCYIapCTBEeHHbIN YHHBEPCHTET)

OcHoBbI IporpamMmMupoBanus B R

paboyas nporpaMma JUCIUIIIAHBIL (MOTYIIs)

3akperuiena 3a kadeapoi kadeapa mareMaTuKH, GU3UKU U HHPOPMATUKHU

Y4eOHsIit mTaH 02.03.01 2024 624.plx
02.03.01 MaTemaTuka 1 KOMIBIOTEPHbBIE HAYKU
Hudpossie TeXHOTOTHA

Kpanmnouxamus O0axanasp
®dopma o0ydeHust o4Has
OO01mmast TpyI0eMKOCTh 33ET
Yacos 1o yueOHOMY IJIaHy 108 Bunbl KOHTpONS B ceMecTpax:
B TOM UHCJIE: 3a4eThl 7
ayUTOPHbIE 3aHATH 36
camocTosITeNbHast paboTta 62,6
4acoB Ha KOHTPOJIb 8,85

Pacnpezle.ﬂelme YacCoB JUCHUIIVIMHBI 110 CEMeCTpaM

Cemectp 7 (4.1)
(<Kypc>.<Cemectp Ha Kypce>) Hroro
Henens 14 3/6
Bup 3anaruit v PII i PII

Jlexun 8 8 8 8
JlabopaTopHsbie 28 28 28 28
Koncynbranum (s cTyaeHTa) 0,4 0,4 0,4 0,4
KoHTpons camocTosTensHON paboThI TIPH 0,15 (0,15 |0,15 [0,15
MPOBEICHUH aTTECTAIIUU
Hroro ayx. 36 36 36 36
KonraktHas paborta 36,55 | 36,55 | 36,55 | 36,55
Cam. pabota 62,6 62,6 [62,6 |62,6
Yacel Ha KOHTPOJIb 8,85 8,85 |8,85 8,85
Htoro 108 108 108 108




IIporpammy coctaBuin(u):
K.¢h.-m.H., doyenm, asvioxun U.F.

Pabouast mporpamMMa TUCIUILTHHBL
OcHOBBI porpaMMupoBanus B R

paspaborana B coorBercTBuu ¢ ®I'OC:

®denepalbHBIN rOCYIapCTBEHHBIH 00pa30BaTeIbHBIN CTAaHIAPT BBHICILIETO0 00pa30BaHMs - OaKalaBpUAaT 110 HATIPABICHUIO MOJATOTOBKU
02.03.01 MaremaTnka ¥ KOMIbIOTEpPHBIC HayKH (prka3 MunoOpHayku Poccun ot 23.08.2017 r. Ne 807)

COCTaBJICHAa Ha OCHOBAaHWHU y4eOHOTO IUIaHA:
02.03.01 MaremaTuka U KOMIBIOTEPHBIC HAYKH
YTBEPXKICHHOTO Yu4&HBIM coBeTOM By3a oT 01.02.2024 mporoxos Ne 2.

PaGouast mporpaMma yTBepiKAeHA Ha 3aceaHuu Kadeaps
Kkadenpa MaTeMaTHKH, PU3NKH 1 HHPOPMATHKH

[Iporoxomn ot 11.04.2024 nporokon Ne §

3aB. kadenpoit bornanosa Pana AnexcanapoBHa



BuszupoBanue PIIJ] 1151 ucrioTHeHUsI B 0YepeTHOM Y4eOHOM roay

Paboyas mporpamMMa mepecMOTpeHa, 00CyXkIeHa H 0J00peHa IS
ucnonHeHus B 2025-2026 yaeOHOM rofly Ha 3aceaHuu Kadbeapbl
kadenpa mareMaTukH, GU3NKH 1 HHPOPMATHKH

[Iporokom ot 20251, No
3aB. kadenpoit bormanosa Pana AnexcanapoBHa

Buzuposanue PIIJ] nns ucnoiHeHust B ouepeHoOM y4eOHOM roay

PaGouas nporpamma rnepecMoTpeHa, o0Cyx/IeHa U 0J00peHa 1is
ucnonHenus B 2026-2027 yueOHOM rofy Ha 3aceIaHuu Kaheapol
kadenpa MaTeMaTHKH, PU3UKH U HHPOPMATHKH

[Ipotokom or 2026r. Ne
3aB. kagenpoit bornanosa Pana AnexcanapoBHa

Buzuposanmue PIIJI ans ucnoiHeHust B ouepeHoOM y4eOHOM roay

Pabouas nmporpamma nepecmMoTpena, o0CyxieHa U 0JJoOpeHa 1is
ucronHenus B 2027-2028 yueOGHOM rofy Ha 3aceIaHuu Kaheapol
kadenpa MaTeMaTHKH, PU3UKH 1 HHPOPMATHKH

[Ipotokom ot 2027r. Ne
3aB. kagenpoii bornanosa Pana AnexcanapoBHa

Busuposanmue PIIJ] a5 ucnosiHeHusI B 0UepeTHOM y4eOHOM roxy

Pabouast mporpamMmMa nepecMoTpeHa, o0cyxKaeHa u 000peHa s
ucnonHenus B 2028-2029 yueOGHOM roay Ha 3aceIaHuu Kaheapol
kadenpa mareMaTuku, GU3NKH 1 HHPOPMATHKH

IIpotokom or 2028 r. Ne
3aB. kagenpoit bornanosa Pana AnexcanapoBHa



1. HEJIA U 3AJAYY OCBOEHUSA JUCIITUITIJINHbBI

1.1 | LJenu: V3yunTh cTaHOApTHBIC IIPOLEAYPHI, METOIBI M IPHEMBI SI36IKa BEICOKOTO YPOBHS R, HEOOXOoAMMEIE AT peIIeHHs
MaTeMaTHYeCKHX 3a/1a4

1.2 | 3aoauu: 1. I3ydqeHne OCHOB MPOTpaMMHPOBAHUS Ha S3bIKE BBICOKOTO YPOBHSI.

2. ®opMupoBaHNE 3HAHWH, YMEHUH W HABBIKOB, MO3BOJISIONINX OBJIIETh METOJAMU KOHCTPYHPOBAHUS, TECTUPOBAHUS U
aHaJIM3a aJrOPUTMOB M MX pEeaTH3aliii Ha KOMIBIOTEPE.

3. q)OpMI/IpOBaHI/IC HaBBIKOB PCHICHUA MAaTECMAaTUYCCKUX 3a/la4 Ha KOMITBIOTEPEC.

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OOII

Huxkn (pazpen) OOIT: | b1.B.IB.06

2.1 | TpeGoBaHus K NpeABaAPUTEILHOIl IOATOTOBKE 00y4al0IIerocs:

2.1.1 | MladopmManinoHHBIE TEXHOIOTHI

2.2 | AucuMnJuHbI M MPAKTHKH, AJI5 KOTOPbIX OCBOEHHUE TAHHOH TUCHUILINHBI (MOIYJ/Is1) HEOOX0AMMO KaK
npe/iIecTBYOIIee:

2.2.1 | Amanu3 ganaeix B R

3. KOMIETEHLUH OBYYAIOIIETOCSI, ®OPMHUPYEMBIE B PE3YJILTATE OCBOEHUSI JUCIIUTIINHBI
(MOJLY.JIsT)

YK-1: CniocofeH ocyliecTBJIATh MOUCK, KPUTHYECKHIl aHATU3 U CHHTe3 HH(OPMAIINU, TPUMEHSITh CHCTEMHBII MOAX0/ 1J1sI
peleHus NOCTABJIEHHBIX 32124

NA-1.YK-1: IleMoHCcTpHpYeT 3HaHUE 0COOCHHOCTE CHCTEMHOI0 U KPUTHYECKOI0 MbILIJICHHS, APTYMEHTHPOBAHHO
(opmMupyeT coGCTBEHHOE CYKIeHHNE U OLEeHKY HH(popMai, IPUHEMAeT 000CHOBAHHOE pPellIeHHe.

AHanu3upyer ajlropuT™ Uil pealu3aluy Ha s3blke R

N-2.YK-1: Ilpumensier Jiorndyeckue (popMbl M NpoueaAypbl, crocodeH K pediekcuu o NoBoay cOOCTBEHHOM U Yy:KO0ii
MBICJIHTEIbHOM AesITeJIbHOCTH.

HaxoauT ommOKy 1 KpUTHIECKH aHATIM3UPYET padoTy MporpaMMEI Ha si3bIke R

HNJI-3.YK-1: AHanu3zupyer HCTOYHUKH MH()OPMALUM € 1eJIbIO BbISIBJIEHHS MX IPOTUBOPEYMii M MIOUCKA JOCTOBEPHBIX
CyAKIeHH .

PaCCManI/IBaCT BO3MOXXHBIC BapUaHThI PCIICHU 3ala4i, OLICHNBAs NX JOCTOMHCTBA U HCJOCTATKH

IIK-2: CnocofeH HCKATh HYKHbIe HCTOYHMKH HHQOPMALINY U JaHHbIE, BOCIPUHUMATh, AHAJU3HPOBATH, 3AIIOMUHATD U
00pabaTbIBaTh NPOrPAMMHBIN KO HH(POPMALUH C HCIO0Jb30BaHHEeM HU(POBBIX CPEICTB, a TAKIKe ¢ IOMOINbIO AJITOPUTMOB
U NPOrPaMM ¢ HebI0 3G (PeKTHBHOIO UCN0/Ib30BAHNS HH(POPMALUM /15 peLieHUs] NPOdecCHOHATBHBIX 32124 € Y4eTOM
OCHOBHBIX TPeOOBaHUIT HHPOPMALIMOHHOI 0€30ACHOCTH

HNI-1.1TK-2: 3HaeT cnoco0bl 1 METOABI MOUCKA, BOCHPHUATHS, XPAHEHH, AHAIN3A, Iepeaadn U 00padoTKku HHPOPMALMHU U
JAAHHBbIX, HCOﬁXO)Il/lM])lX AJI pelieHus NMOCTABJICHHO 3aJa4i, ¢ NOMOIIbIO II]/l(l)pOBl)IX CPeaACTB, AJITOPUTMOB U MPUKJIAAHBIX
nporpamMmm

3HaeT crocoObI 1 METOJBI ITOUCKA, BOCIPUATHA, XPAHCHUA, aHAJIN3a, IICpeaaIn I/IH(l)OpMaHI/II/I " JaHHBIX, HeOGXOI[I/IMI)IX JJIs
peuienus MMOCTaBJICHHOU 3aJlavuu Jid UCIIOJIb30BaHUSA B IPOTPAMMUPOBAHNN HA A3BIKE R

NA-2.11K-2: HMeeT NPpaKTHYECKUIl ONBIT IOUCKA, BOCIIPUATHS, XPAaHEHHs1, AaHAJIN3a, Ilepefadd U 00padoTku uHGOpManuu
H JJAHHBIX € IOMOLIbI0 HU(POBLIX CPEACTB, AJTOPUTMOB U MPHKJIAJHBIX IPOrPaMM € LeIbI0 PelleHHs MOCTABIEHHbBIX
3a1a4

NMeeT nmpakTH4ECKUIl OIBIT IOMCKA, BOCIIPUSTHS, XPaHCHUs], aHaIM3a, Iepefadd HHYOPMaLUK 1 JaHHBIX C TIOMOLIBIO I(POBBIX
CPEICTB, AITOPUTMOB U NIPUKJIAAHBIX IPOrPaMM C LIEbI0 PEIIEHHS] IOCTaBICHHBIX 3ajau sl UCIIOIb30BaHUs B
IPOrpaMMUPOBAHUU Ha s3bIKE R

HNA-3.11IK-2: CriocobeH aHAIM3UPOBAThL 00padaThiBaTh NPOIPAMMHBII K0 HHGOPMAaLMH € HCII0JIBb30BAHHEM AJTOPUTMOB H
NPUKJIATHBIX IPOrPamMM

Crioco0eH aHaTM3UPOBaTh HH(OPMAIUIO C HCTIOJIF30BAHIEM AJTOPUTMOB M IIPHUKIIAIHBIX IIPOTPAMM IS HCIIOJIB30BAHUS B
IPOrpaMMUPOBAHUU Ha s3bIKE R




4. CTPYKTYPA U COJIEPKAHUE JUCOUAILINHBI (MOLYJIST)

Kopn
3aHATHS

HaumeHoBaHMe pa3/iesioB U TeM /BH]
3aHATHS/

Cemectp /
Kypc

Yacos

Komneren-
UK

Jlutepatypa

Hurte
PAKT.

IIpumeuyanue

Pa3nen 1. Ba3oBble BO3MOKHOCTH
a3pIka R

1.1

Bazoseie Bo3moxkuoCTH s361Ka R /JIek/

WJI-1.11K-2
WJ1-2.TIK-2
WJ1-3.TIK-2
WJI-1.YK-1
WJI-2.VK-1
WJI-3.YK-1

JI1.1JI1.2
J1.3J12.1

1.2

BazoBble BO3MOXKHOCTH s13bIKa R /J1ab/

V-1.1K-2
WJI-2.1IK-2
WJ1-3.TIK-2
WJI-1.VK-1
WJ-2.VK-1
WJ1-3.VK-1

J1.1J11.2
J1.3J12.1

1.3

BbazoBbie Bo3moxHOCTH s13b1Ka R /Cp/

16,4

WJI-1.11K-2
WJ1-2.TIK-2
WJ1-3.TIK-2
WJI-1.YK-1
WJI-2.VK-1
WJI-3.YK-1

JI1.1JI1.2
J1.3J12.1

Paszgen 2. Padora ¢ jaHHBIMH

2.1

Pabora ¢ nanueiMu /Jlex/

TJI-1.11K-2
WJ1-2.TIK-2
WJ1-3.TIK-2
WJ-1.YK-1
WJI-2.VK-1
WJI-3.VK-1

J1.1J11.2
JI1.3J12.1

2.2

Pab6ora ¢ ganasiMu /J1a6/

VJI-1.11K-2
WJ1-2.TIK-2
WJ1-3.TIK-2
WJ-1.YK-1
WJI-2.YK-1
WJI-3.YK-1

JI1.1J11.2
JI1.3J12.1

23

Pa6ora ¢ ganusiMu /Cp/

16,2

TJI-1.11K-2
WJ1-2.TIK-2
WJ1-3.TIK-2
WJ-1.YK-1
WJI-2.VK-1
WJI-3.VK-1

J1.1J11.2
JI1.3J12.1

Pazpgen 3. BazoBble rpadguueckue
BO3MOKHOCTH

3.1

Bazossle rpaduueckue
BO3MOKHOCTH /JIex/

TJI-1.11K-2
WJ1-2.TIK-2
WJ1-3.TIK-2
WJI-1.YK-1
WJI-2.VK-1
WJI-3.VK-1

J1.1J11.2
JI1.3J12.1

32

BazoBble rpaduueckue
BO3MO>KHOCTH /J1a6/

WJ-1.11K-2
WJ1-2.TIK-2
WJ1-3.TIK-2
WJ-1.YK-1
WJ1-2.VK-1
WJI-3.YK-1

JI1.1J11.2
JI1.3J12.1

33

Bazossle rpaduueckue Bo3moxuHOCTH /Cp/

12

TJI-1.11K-2
WJ1-2.TIK-2
WJ1-3.TIK-2
WJI-1.YK-1
WJI-2.VK-1
WJI-3.YK-1

J1.1J11.2
J1.3J12.1

Pa3ngen 4. OnucarenbHas CTATHCTHKA B
R




4.1

OmnucarenbHas cratuctuka B R /Jlex/

WJI-1.11K-2
WJ1-2.TIK-2
WJ1-3.TIK-2
WJI-1.YK-1
WJI-2.YK-1
WJ1-3.YK-1

J1.1J11.2
JI1.3J12.1

4.2

OmnmcareinbHas craTucTuka B R /J1a6/

VJI-1.11K-2
WJ1-2.TIK-2
WJ1-3.TIK-2
WJ-1.YK-1
WJI-2.VK-1
UJI-3.YK-1

JI1.1JI1.2
JI1.3J12.1

43

OnucarensHas cratuctka B R /Cp/

18

VJI-1.11K-2
WJ1-2.TIK-2
WJ1-3.TIK-2
WJI-1.YK-1
WJI-2.YK-1
WJI-3.YK-1

J1.1J11.2
JI1.3J12.1

Paznen 5. Koncyabranuu

5.1

Koncynpranus no gucuumuiiae /Konc/

0,4

WJ-1.11K-2
WJ1-2.TIK-2
WJ1-3.TIK-2
WJ-1.YK-1
WJ1-2.VK-1
WJI-3.YK-1

Paznen 6. [Ipome:kyrouHasi aTrecTauus
(3auéT)

6.1

ITonroroBka k 3a4éry /3auét/

8,85

V-1.1K-2
WJ1-2.1TK-2
WJ1-3.TIK-2
WUJI-1.VK-1
WJ-2.VK-1
WJI-3.YK-1

6.2

KonrakTHas padora /KCPATT/

0,15

TJI-1.11K-2
WJ1-2.TIK-2
WJ1-3.TIK-2
WJI-1.YK-1
WJI-2.VK-1
WJ-3.VK-1

5. ®OHJ OIEHOYHbBIX CPEICTB

5.1. [TosicHuTEeALHAA 3alIHCKA

1. Haznauenne ¢onna oreHOUHBIX cpeacTB. OIeHOYHbIE CPEICTBA IPEeIHA3HAUCHBI JUTsT KOHTPOJISA M OLICHKH 00pa30BaTeNbHBIX
JOCTHKEHHH 00yJaromuXcs, OCBOUBIINX IPOrpaMMy yIeOHOH AUCIIUILIHHEL.

2. ®oHA OLIEHOYHBIX CPENCTB BKIIOYAET KOHTPOJIbHBIE MaTEpHabl JJIs IPOBEJCHUS BXOZHOTO KOHTPOIIS, TEKYLIEro KOHTpouns 1 u
2 B hopme BOIPOCOB, 3aJaHMUI, a TAKKe MPUMEPHBIN TTepedeHb BOIPOCOB JUIS TIPOBEICHHS IIPOMEKYTOUHOI aTTecTanmu B hopme

3a4cTa.

5.2. OueHOYHBIE CPEICTBA IUIS TEKYIEr0 KOHTPOJIS

IIpumMepHbIif KOMIIIEKT TecTa "BxoaHo# KOHTpOIB"

B WD = =

W N = DN

—

. Uro Ha3bIBaeTCS aNropuTMOM?
. IOCJIEZIOBATEIBHOCTh KOMaH I, KOTOPYIO MOXET BBIIIOJHUTH UCIIOJIHUTEIb
. cHCTeMa KOMaH/{ UCITOJHUTEIIS

. HyMEpOBaHHasl MOCIIE0BATEIBHOCTh CTPOK

. HEHyMepOBaHHas MOCIIEI0BaTEIbHOCTh CTPOK

. UTo Takoe MCTIOIHUTEIb AIrOpuT™Ma?
. OTO CIIMCOK KOMaHJ AJIs PEIICHHS II0OCTABICHHOHN 3a1a4H.

. OT0 mporpaMma, COCTaBJICHHAS 10 33laHHOMY aJITOPHTMY.

. OT0 00BEKT, KOTOPBIH CIIOCOOEH MOHUMATh M UCHOJIHATH KOMaH/Ibl, YKa3aHHBIE B aJITOPUTME.

. Kakoii anroputm Ha3piBaeTCA MUKINIECKUM?
. AropuT™, B KOTOPOM KOMaH/Ibl pabOTaIOT [OCIEeI0BATENbHO OJIHA 32 JPYrOH.




[\

. AropuT™, B KOTOPOM KOMaH/1a MJTM HECKOJIBKO KOMaH I pab0oTal0oT MHOTOKPATHO.
. ANropHuTM, KOTOPBIil paboTaeT 100 10 OTHOI BETBH, JIMOO 110 IPYroii, B 3aBUCHMOCTH OT BBIITOJTHEHUS YCIOBUSI.

W

. Kaxoit anroput™ Ha3bIBaeTCS TMHEHHBIM?

. ANTOpHUTM, B KOTOPOM KOMaH bl pab0TaIOT OCIEI0BAaTENBHO OHA 3@ JPYTOM.

. AIropuTM™, B KOTOPOM KOMAaH/1a MJIM HECKOJIBKO KOMaH pabOTal0T MHOTOKpPAaTHO.

. AnTOpHuTM, KOTOPHIi paboTaeT 1100 10 0HOM BETBH, KOO II0 IPYroi, B 3aBUCHMOCTH OT BEHITTOJTHEHHS yCIOBHUS.

W=

. Kakoii anroputm Ha3bIBaeTCs aITOPUTMOM BETBIICHUS?

. AITOpUTM, B KOTOPOM KOMaH/Ibl pabOTAIOT IIOCIIEA0BATENBHO OJHA 33 IPYTrOH.

. AnropHuTM™, B KOTOPOM KOMaH/1a MJIM HECKOIBKO KOMAaHA Pab0oTal0T MHOTOKPATHO.

. Anroput™, KOTOpbIit paboTaeT 1100 Mo OTHON BETBH, JINOO 1O IPYro, B 3aBUCUMOCTH OT BBIIIOJHEHHUS YCIIOBHS.

W N — W

6.Mojens ecTh 3aMeleHHe H3y9aeMOro 00bEKTa IPYTIM 00BEKTOM, KOTOPBIH OTPaXKaeT. ..
1. BCce CTOPOHBI JAHHOTO 0OBEKTA

2. HEKOTOpBIE CTOPOHBI JaHHOTO 00BEKTA

3. CYIIECTBEHHBIE CTOPOHBI TAHHOTO O0BEKTA

4. HecyIeCTBEHHBIE CTOPOHBI JAHHOTO 00BEKTa

7.Mopenb coaepXUT HHGOPMAIIHH. . .

1. CTOTBKO K€, CKOIBKO U MOJICITUPYEMBIH OOBEKT
2. MeHbIIIE, YeM MOJETUPYEMBIil 00bEKT

3. 6osblIie, YeM MOACTHPYEMbIH 00BEKT

4. He comepKHUT HHPOPMAIUN

8.KakoBbl OCHOBHBIE 3TaIlbl 00pabOTKH HH)OPMAIIMK KOMITBIOTEpOM?
1. BBox u BEIBOJ MH(GOpPManUH.

2. Brox, mpeoOpa3zoBaHue, XpaHEHHE, BRIBOA HH(OPMAITIH.

3. Coxpanenue uapopmaruu B ¢aiie.

9.Kakoii oTan pemenns 3a1a4i Ha KOMITBIOTEPE OTCYTCTBYET B CIIEIYIOMIEH IIeTTOUKe:00BEKT - ... - HCCIIE0BAaHIE MOJIEITH Ha
KOMIIBIOTEPE - aHAIIU3 PE3yJAbTaTOB U KOPPEKTUPOBKA MoAeIHn?

1. moctpoeHue HHGOPMATMOHHOH MOEITN

2. KOJUPOBKA aIroOpuTMa Ha A3BIKE MMPOrPaMMHUPOBAHUS

3. aHaNM3 MOJyYEHHBIX JAHHBIX

4. pa3paboTka anropurma

10. CBOICTBOM alropuT™Ma SIBJISIETCS:

PesynbratuBHOCTS;

LIUKIMYHOCTB;

B03MOKHOCTh U3MEHEHHUS TIOCIIEA0BATEILHOCTH BBIIIOJHEHNSI KOMaHT;
B03MOXXHOCTD BBITIOJIHEHUS alTOPUTMa B OOPaTHOM IOPSIIIKE;
ITpocroTa 3amMcH Ha sA3bIKaXx MPOrpaMMHUPOBAHMS.

Nk v =

Kpurepuu onenxu
«3a4TeHO» — BBINIOJIHEHKE BepHO Ooiee 60% 3amaHmid.
«He 3aureno» — BemmonHeHue 60% u MeHee 3aJaHUN BEPHO.

ITpumepHsle Bonpocs! "Texyuuii KoHTpob 1"

1) Uctopus nosiBiaeHust u pa3sutus R.

2) IMonydenune u ycranoBka R mpu pabore ¢ onmepammonasiMu cucteMamu Windows, Mac OS u Unix/Linux.
3) Opranms3anust pabouero mpoctpancTBa R. Pabora ¢ xomanmnoi# koHconbio R. Padora ¢ R Commander. Paora B
RStudio.

4) Cdepsl npumeHeHust R B OHOIOTHH.

5) BazoBrie oneparops! n GpyHKIMH B R.

6) KoHcTaHTHI, IEpeMeHHBIC, OOBEKTHl U UX aTPHOYTHL

7) BbazoBeie kimaccel 00beKTOB R: BEKTOPHI, MAaTPHUIIbI, TaOIHIIBI, MACCUBBI, CIIUCKHU, (haKTOpbl. THIBI TaHHBIX,
UCIIONB3YeMBIX B R.

8) Wmnopt u sxcnopt AanHbIX B R. OcHOBBI ynpaBieHus JaHHbIMU B R.

9) IMoaxomsl, UCHONIb3yeMbIe I AHHOTHPOBAHUS JaHHBIX.

10) BekTopHble U MaTpuuHbIe onepanuu B R.

11) IIpencraBnenue naTel U BpeMeHU B R, BpeMEHHbIE pSAbL.

Kpurepuu onenku




«3auTeHo» — BHIMONIHEHHE BepHO Oosee 60% 3amaHuid.
«He 3aurenoy» — BeimonHeHne 60% 1 MeHee 3a1aHull BEPHO.

IIpumepnsie Bonpock! "Tekymuniit KOHTpob 2"

11) BbazoBble IPHHITNITEI paOOTHI C ONEPAaTHBHOM MaMAThHIO B R.

12) OnTuMu3anys J0CTyna K JaHHBIM. ONTUMHU3aKs CTPYKTYPhl AaHHBIX.

13) BerBienus u nukinel B R.

14) R-dpyHKIIMH, apryMeHTH (QYHKIUIH.

15) BexTopu3nupoBaHHbIC BRIYHCICHNS U BEKTOPH3UPOBAHHBIC (DYHKIIHMH.

16) YckopeHue u pacnapaiieluBaHue BeIYUCICHUH B R.

17) Hanucanue u oTnaaka nporpaMMHBIX KOJOB Ha R.

18) Bzanmopeiicteue R ¢ npyrumu si3pIkaMy IIporpaMMupoBaHusi. PaboTa ¢ BHEITHUMH IPOTPaMMHBIME KOJaMH.
19) Pa3paboTka nmomp3oBaTenbckux R-(yHKIMIT 1 OMOIHOTEK (QYHKIUA.

20) Penosuropun ToTOBBIX R-GyHKIMIE U OubnnoTrek ¢yHkiuiA. Pabora ¢ BHEHIHMMH OMOIHOTEKaMH R-(QYHKIHH.
21) Pa3paboTka TOTOBBIX NPOTPaMMHBEIX peIleHHWH W mpmiokeHHd Ha R. Paspaborka Web-mpunoxenwnii Ha R.

Kpurepuu onenku
«3a4TeHO» — BBINIOJHEHHE BepHO Ooiiee 60% 3amaHmid.
«He 3aureno» — BemmonHenue 60% u MeHee 3aJaHUN BEPHO.

5.3. Tembl IUCbMEHHBIX padoT (3cce, pedpepaThl, KYpcoBbie padoThI U AP.)

He npenycMoTpeHsl

5.4. OueHo4HbIE CPeCTBA VISl MPOMEKYTOUHON aTTeCTAIINI

HpI/IMepHHe BOIPOCHI AJId IMOATOTOBKHU K 3a4€TYy

1) HUctopus nossnenus u pa3sutus R.

2) [Nomyuenne u ycranoBka R mpu pabore ¢ onepanmonusiMu cucremamun Windows, Mac OS u Unix/Linux.

3) Opraams3anus padouero mpocrtpanctBa R. Pabora ¢ xomanmHo# koHcomblo R. Pabora ¢ R Commander. PaGoTa B
RStudio.

4) Cdepsl mpumenenust R B 6nomorum.

5) BazoBeie oneparopsr 1 pyaknnu B R.

6) KoHcraHThl, epeMeHHbIe, 00BEKThI U UX aTPUOYTHI.

7) BazoBbie kaacchl 00BEKTOB R: BEKTOpBI, MAaTPHIIbI, TaOIHIIBI, MACCUBBI, CIIUCKH, (PaKTOphbl. THUIIBI JaHHBIX,
HCIOJIb3YeMBIX B R.

8) Wmnopt n sxcnopt nanHbeiX B R. OcHOBHI ynpaBneHus: faHHbBIMU B R.

9) [Monxonpl, ucronb3yeMble il aHHOTUPOBAHUS JAHHBIX.

10) BexTopHble 1 MaTpuuHble onepauuu B R.

11) [IpencraBnenue naTel U BpeMeHU B R, BpeMeHHBbIE psAbL.

12) BazoBbie puHIHIEI pabOTHl ¢ ONEepaTHBHON MaMAThIO B R.

13) Ontummzanys goctyna K AaHHBIM. ONTHMHU3aMs CTPYKTYPhl JaHHBIX.

14) BerBienns n uuxiel B R.

15) R-¢dynkmm, apryMeHTsl (QYHKITHA.

16) BeKTopru3upOBaHHbIC BHIYHUCICHUS U BEKTOPHU3UPOBAHHBIC (YHKIIUH.

17) YckopeHne u pacnapajuieiBaHre BeIYUCIeHUN B R.

18) Hanucanue u oTiagka nporpaMMHbIX KOJ0OB Ha R.

19) B3anmopeiictBue R ¢ npyrumu si3bikamMu nmporpamMmmupoBanusi. Pabora ¢ BHEIIHUMH IPOrPaMMHBIMH KOJIaMH.
20) Pa3paboTka nonb3oBaresbekux R-¢yHkimi 1 6ubmuoTexk GyHKUMA.

21) Penozutopun roroBeix R-QyHknuii m Ombmmorek Qynkiumid. Paborta ¢ BHemHmMu Onbanorekamu R-(yHKIHA.
22) Pa3zpaboTka TOTOBBIX NpOrpaMMHBIX pemeHuit u npuinoxeHnid Ha R. Pazpaborka Web-npunoxxennii Ha R.

Kpurepuu oneHku:

«3a4TEHOY, TIOBBIIICHHBIN YPOBEHb: BBICTABISIETCSI CTYCHTY, €CIIH MIPOJIEMOHCTPHPOBAHO TTyOOKOE U ITPOYHOE

YCBOEHHE MaTepHaa, T.€. IOCIE€A0BAaTEIbHO, TPAMOTHO U JIOTHYECKU CTPOMHO U3JI0XKEHBI OTBET

Ha BOIIPOC M BBINOJIHEHO YMEHHUE, YTO ONPEIEISAET MOBBIIICHHBIN YPOBEHB;

«3a4TEHOY, TIOPOTOBBIN YPOBEHB: BBICTABIIAETCS CTYIECHTY, €CIIH IPOJAEMOHCTPUPOBAHO JOCTATOYHO TIOIHOE

YCBOCHHE MATEPHaNa, T.€. YaCTUYHO M3JI0’KEH BOIPOC U BBIIIOJHEHO YMEHHUE, YTO OIPEACTIAET

IIOPOT'OBBIl YPOBEHb;

«HE 3a4YTE€HO», YPOBEHb HEe C(HOPMUPOBAH: BBICTABIISICTCS CTY/ICHTY, €CIIN IPOAEMOHCTPUPOBAHO HE 3HAaHHE MaTepHala,

He BJIaJICHUE MOHSATUHHBIM aNapaToM, T.e. OTCYTCTBYET U3JI0XKEHUE BOIIPOCA U BBIIIOJHEHHOTO YMEHMSI, COBOKYITHOCTb BCETO
MIEPEUUCIICHHOTO OTIPENeIISieT TO, YTO YPOBEHb HE CPOPMHUPOBAH.

6. YA EBHO-METOANYECKOE U TH®OPMAIIMOHHOE OBECIIEYHEHUME JTUCHUIIJIMHBI (MOAYJIST)

6.1. Pexomenayemas JiuTepatypa




6.1.1. OcHoBHas JIMTepaTypa

ABTOpBI, COCTaBUTENU 3arnaBue W3narenscTBO, TOI On. aapec
JI1.1 |BonkoBa B.M., [TporpaMMHBIE€ CHCTEMBI CTATHCTUIECKOTO HoBocubupck: http://www.iprbookshop.r
CeménoBa M.A., aHanu3a. OOHapyKeHHe 3aKOHOMEPHOCTE B HoBocubupckuit 1/91682.html
YerBeprakoBa [ ¥ ip.] |JaHHBIX C UCTIOJIB30BAHUEM CUCTEMBI R 1 roCylapCTBEHHBIN
E.C. si3p1ka Python: yaeGHOe ocobue TEXHUIECKUN
YHHUBEPCUTET
(HI'TY), 2017
JI1.2 | Tumodeenra A. 1O. Teopusi BEpOATHOCTEH U MaTeMaTHIECKas HoBocubupck: https://www.iprbookshop.
craructuka. Y. 2: B 2-x 4.: yueOHOe mocodme HoBocnbunpcknii 1u/91449.html
roCyIapCTBEHHBIN
TEXHUYECKUH
yHUBepcuter, 2017
JI1.3 | Cunera U.C. Ananmm3 gaHHbIX B cpene R. Y. 1: yuebHoe Mockaa: http://www.iprbookshop.r
nocobue MockoBckuit 1/92422 html
TEXHUYECKUH

YHHUBEPCUTET CBSI3H
" HHPOPMATHKH,

2018

6.1.2. lonoTHUTeILHAS JINTepaTypa

ABTOpBI, COCTaBUTENU 3arnaBue W3naTenbcTBO, TOI Dn. aapec
JI2.1 | Tumodeena A.1O. Teopust BeposITHOCTEN U MaTeMaTH4yecKas HoBocubupck: https://www.iprbookshop.
craructuka. Y. 1: B 2-x 4.: yueOHOe mocobue HoBocubupckuii ru/91448.html
rocyaapCTBEHHBIN
TEXHUYECKUU

yHUBepcutert, 2017

6.3.1 Ilepevyenb MporpaMMHOro o0ecneyeHUst

6.3.1.1 | Far Manager

6.3.1.2 | Google Chrome

6.3.1.3 |[ MS WINDOWS

6.3.1.4 [ R for Windows

6.3.1.5 | Kaspersky Endpoint Security muis 6usneca CTAHTAPTHBIM

6.3.1.6 | MS Office

6.3.1.7 | Moodle

6.3.1.8 [NVDA

6.3.1.9 |PEI1 OC

6.3.1.1 | AAupexc.bpayzep

6.3.1.1 | LibreOffice

6.3.2 IlepeueHb HHGPOPMALIMOHHBIX CIPABOYHBIX CHCTEM

6.3.2.1 | MexBYy30BCKas 3JIEKTpOHHAS OHOJIIHOTEKA

6.3.2.2 | DnekrpoHHO-OMOIMOTeUHas cuctema [IPRbooks

6.3.2.3 | baza naHHbIX «DIeKTpoHHAsA OnOIoTeKa ['opHO-ANTAaCKOT0 TOCYIapCTBEHHOTO YHUBEPCHUTETA

7. OBPABOBATEJIBHBIE TEXHOJIOT'MHA

JIeKLMs-BU3YyaTTU3alus

JIUCKyCCHUs

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIIUHbBI (MOLYJIS)

Homep aynutopuu | Ha3snavenne OcHOBHO€ OCHaIlleHHE



http://www.iprbookshop.ru/91682.html
https://www.iprbookshop.ru/91449.html
http://www.iprbookshop.ru/92422.html
https://www.iprbookshop.ru/91448.html

211 b1 KomnprotepHsiii kiace. YaeOHas Pabouee mecto npenonaBatens. [locamounsie MecTa
ayIUTOPHS JUTS IPOBEACHUS 3aHATUH oOyvaroruxcs (10 KOJIMIEeCTBY 00yJaromuXcs),
JIEKIIMOHHOTO THIIA, 3aHATHH CEMUHAPCKOTO | KOMITBIOTEPHI ¢ TocTynoM kK MHTEepHeT

THTIA, KYPCOBOTO MPOSKTHPOBAHUS
(BBITIOJTHEHUS KYPCOBBIX PadOT), TPYIIOBBIX
U MHIUBUIYATbHBIX KOHCYIIbTAIIHIHA,
TEKYIIET0 KOHTPOJISI U TPOMEKYTOUHOM
arrectauuu. [lomemenue ais
CaMOCTOSATENBHOM paboThI

209 b1 KommnbrorepHslif kimace. Yuebnas Pabouee mecto npenoaasarens. [locagounsie Mecta
ayAUTOPHS JUTS IPOBEACHUS 3aHATUI oOyuaronuxcs (1o KOJIMUECTBY 00y4aIoMInXCs).
JIEKIIMOHHOTO THIIA, 3aHATUI ceMUHApCKoro | MapkepHas yueHH4YecKast JOCKa, 3KpaH,
THUIIa, KypCOBOT'O POEKTHPOBAHUS MYJIBTHMEINAIPOEKTOP, KOMITBIOTEPHI C JI0CTYIIOM B

(BBITIOJTHEHUS KYPCOBBIX paboT), rpynnoBeix | IHTEpHET
1 MHAWBUTyAJIbHBIX KOHCYIbTAINH,
TEKYLIEro KOHTPOJISL H IIPOMEKYTOUHOH
arrecranuu. [Tomerienne s
CaMOCTOSITEIIEHOW PabOTHI

201 B1 Kabuner MeToauKH TpernoiaBaHus MapkepHas ydeHn4eckas A0CKa, KpaH,
nHdopMaTuKu. YueOHas ayIUTOpHs ISt MYJIBTHMenanpoexkTop. Pabouee Mecto npernonaBarens.
MIPOBEJCHUS 3aHATHH JICKIIMOHHOTO THIIA, [Tocamounslie MecTa 00y4daromuxcst (110 KOJINIECTBY
3aHSATHH CEMHHApPCKOTO TUIA, KypCOBOTO 00yJarommxcs), KOMIIBIOTEPHI ¢ TOCTYIIOM K MIHTepHET

MPOEKTUPOBaHHUsI (BBITOJHEHUS KYPCOBBIX
paboT), TPYMIIOBEIX U MHIUBHIYaTbHBIX
KOHCYJIbTAIU, TEKYIIIETO KOHTPOJIS 1
MPOMEKYTOYHOM arTectaiuu. [Tomerenue
JUIsl CAMOCTOSITEIIbHON pabOTEHI

9. METOANYECKHE YKA3AHUSA JJISA OBYYAIOIIINXCSA 110 OCBOEHHUIO JUCHHUITIJIMHBI (MOAY JISA)

Meroauyeckue yka3aHHs 10 OCBOCHHUIO AUCIMILUINH (MOJIyIeit)

Jlexuun, ¢ OJJHOM CTOPOHBI — 3TO OJHA U3 OCHOBHBIX (JOPM YIEOHBIX 3aHATHI B BBICIINX YUeOHBIX 3aBECHUSX, IPEACTABISIONIAs
co00#i cucTeMaTHuecKoe, NOCIE0BATEIbHOE YCTHOE U3JI0KEHNE NPETIOIaBaTelieM ONPEEIeHHOTO pa3iesa KOHKPETHON HayKu W
y4eOHOI AUCIUIUINHEL, C APYyroi — 3T0 ocobas opMa caMOCTOATENBHOIM paboThl ¢ yUeOHBIM MaTepHaioM. JIeKuus He 3aMeHsIeT
€000} KHUTY, OHA TOJIBKO ITOJTAIKUBACT K HEH, pacKphIBask TeMy, IpoOJIeMy, BEIIEISS ITTaBHOE, CYIIIECTBEHHOE, HA UTO CIIECAYeT
00paTUTh BHUMAaHHE, YKa3bIBAaeT MyTH, KOTOPBIM HY)KHO CIIeI0BaTh, JOOMBAsACH ITyOOKOTO MOHMMAHMS IIOCTaBICHHON MIPOOIEMBI, a
He o011eil KapTHHBIL.

PaboTa Ha NEKIMH — 3TO CIIOXKHBIH MPoIecc, KOTOPBIN BKITIOYAET B Ce0s TaKHE SJIEMEHTHI KaK CIyIIaHHe, OCMBICIICHUE U
COOCTBEHHO KOHCTIEKTHpOBaHKE. JIJIs TOTO, YTOOBI JICKIKS BHIOIHHUIA CBOE Ha3HAYECHHE, BAXXHO MOJATOTOBUTHCS K HEH U ee 3aricu
elle 10 IPHUXo/ia NpernoaBarelis B ayAuTopHio. be3 aToro nanbHeliiiee BOCIPUSITHE JISKIIMH CTAHOBUTCS CIIOXKHBIM. Jlekuust B
YHHBEPCHUTETE pacCUUTaHa Ha MOATOTOBICHHYIO ayquroputo. [IpenonaBaTens uzinaraer 000 BONPOC, OPUEHTUPYSCH HA TE
3HaHMSA, KOTOPHIE TOJDKHEI OBITh Y CTYICHTOB, YCBOMBIINX MaTepHall BCEX MPEIBIAYIINX JIEKIHHA. BayKHO HAydIUTHCS CITyIIaTh
IperoaBaTelis BO BpeMs JIEKIHH, TOAePKUBATh HEIIPEPbIBHOE BHUMAHUE K BRICTYIAIOLIEMY.

O1HaKo, OTHOTO CIyIIAHUS HeJocTaTouHO. HeobxoqumMo GpukcHpoBaTh, 3aUCHIBATH TOT HOTOK MH(OPMALUH, KOTOPbIH
coo0IaeTcst BO BpeMs JICKIINH — HAyYUTHCS BECTH KOHCIIEKT JIEKIIUH, TAe (OPMYITHPOBAINCH OBl Hanboee BaKHbIE MOMEHTEI,
OCHOBHBIC MTOJIOXKEHHMS, H3JIaraeMble JIEKTOPoM. [T BeleHnsT KOHCIIEKTA JICKIIUHU CIIeAyeT HCI0Ib30BaTh TeTpaab. Benenne
KOHCIIEKTa Ha JINCTOYKAX HE PEKOMEH/IYeTCsl, IOCKOJIbKY OHM HE TaK yIOOHBI B HCIOJIBb30BaHUH U 4acTo Tepstorcs. [Ipu
0(hOpMIICHNH KOHCIIEKTa JEKIIUU HEOOXOJUMO OCTaBIATh MOJIS, T CTYICHT MOXKET 3alicaTh CBOU COOCTBEHHBIE MBICITH,
BO3HHKAIOIIHE TTAPALIETHHO ¢ MBICIIIMH, BBICKa3aHHBIMH JIEKTOPOM, a TAK)KE BOIIPOCHI, KOTOPBIE MOTYT BO3HUKHYTH B IIPOIIECCE
CITyIIaHMs, YTOOBI ITOJy9UTh HA HUX OTBETHI IIPU CAMOCTOSITENIBHOI ITpopaboTKe MaTepuana JIeKIUH, IpH U3y4eHUN
PEKOMEHI0BAaHHON JIMTEPATYPhI MIIM HEMOCPEJCTBEHHO Y IIPEIojaBaTels B KOHIIE JeKIH. COCTaBIIsAs KOHCIIEKT JICKINH, CIEAyeT
OCTaBIIATH 3HAYUTEIFHBIA MHTEPBAI MEX/Y CTPOYKAMH. JTO CBA3aHO C TEM, YTO HHOTAa BOSHHUKAECT HEOOXOJMMOCTH BITHCATh B
MepBOHAYAIBHBIA TEKCT JEKIUH OJHY MJIH HECKOJIBKO CTPOYEK, NMEIOMINX IPUHIUITAAIBHOE 3HAUCHNE U TIOUSPIHYTHIX U3 IPYTHUX
HCTOYHHUKOB. PaccTosiHne Mexy CTpoKaMu HEOOXO0AMMO TaKKe JUIS TOAYEPKUBAHUS CJIOB MM LIEJIBIX IPYII CJIOB (Takoe
HO/IYEPKUBAHKE BBI3bIBACTCSI HEOOXOANMOCTBIO IPUBJICYb BHUMAHNUE K JAHHOMY MECTY B TEKCTE IPH IOBTOPHOM 4TeHnH). OOBIYHO
TIOAYEPKUBAIOT OTIPEJICIICHNS, BEIBOJIBI.

Tax:ke BaXKHO MOTHOCTBIO 0€3 BCAKUX M3MEHEHHH BHOCUTH B TETPaAb CXEMBI, TAOIHIIBI, YePTEXKHU H T.II., €CIH OHHU MPEANOTAratoTCs
B JieKIuH. 171t TOro, 4T00bl COBMECTUTh MEXaHHUUYECKYIO 3alIUCh C TIOYTH JJOCIOBHBIM (pUKCHpOBaHHEM HanboJee BaXKHBIX
TIOJIO’KEHHMH, MOKHO HCITOIIh30BaTh CHCTEMBI YCIOBHBIX COKpAIeHU. B mepByro odepenb COKpamaroTes [JUIMHHBIE CJI0Ba U T€, 9TO
MOBTOPSAIOTCA B PeUH JIEKTOPA YaIe Bcero. IIpu 3ToM caMo cokparieHue JOKHO OBITH 0 BOSMOXHOCTH KPATKUM.

CemuHapckue (mpaktuueckue) 3ausatus CaMmocTosiTenbHas paboTa CTYIEHTOB 110 MOATOTOBKE K CEMHHAPCKOMY (IIPaKTHUYECKOMY)
3aHSTHIO JIOJDKHA HAYMHATBCS C O3HAKOMIICHHS C IUIAHOM CEMUHAPCKOTo (IIPaKTH4ECKOr0) 3aHATHSI, KOTOPBIH BKIIFOYAET B CEOs
BOITPOCHI, BRIHOCHMEIE Ha 00CY)KIEeHHEe, PEKOMEHIAINH TI0 TTOJIT0TOBKE K CEMHUHAPY (IIPAKTHYECKOMY 3aHATHIO), PEKOMEHIyeMYIO
nuTepatypy k Teme. M3yueHue matepuana cieayeT HadaTh ¢ IPOCMOTpa KOHCIEKTOB JIeKIUi. BoccTaHOBHB B mamsITu MaTepHal,
CTYZEHT NIPUBOJUT B CHCTEMY OCHOBHBIC ITOJIOKEHHS TEMBI, BOITPOCHI TEMBI, BBIJIENISS B HEl INIaBHOE U HOBOE, HA YTO 00pallanoch
BHIMAaHHE B JICKIIUH. 3aTEM CIIeAyeT BHUMATEeIHHO MPOYNTATh COOTBETCTBYIOIIYIO TIABY yIeOHUKA.




Jns Gonee yriryOIeHHOTO U3y4eHHs BOIPOCOB PEKOMEHIYEeTCsl KOHCIEKTUPOBAHUE OCHOBHOI! U TOMOTHUTENBHON JTUTEPaTypHIL.
YuTas peKkOMEHJOBaHHYIO TUTEPATYpPy, HE CTOUT NACCUBHO MPUHHUMATh K CBEACHHIO BCE HATHCAHHOE, CIEIyeT aHATM3HPOBaTh
TEKCT, [yMaTh HaJl HIM, 3TOMY CITOCOOCTBYIOT 3aIIMCH IO X0y YTE€HHS, KOTOPBIE IIPEBPAIIAIOT YTEHHE B IIPOIIECC. 3allCH MOTYT
BECTHUCH B Pa3INIHON (popMe: pa3BEPHYTHIX U MPOCTHIX IUIAHOB, BEIMUCOK (TE3UCOB), AaHHOTAIUI W KOHCIIEKTOB.

ITono6pas, oTpaboTaB MaTepual U YCBOUB €r0, CTyAEHT JOJIKEH HauaTh HEMOCPEACTBEHHYIO IOATOTOBKY CBOETO BBICTYIICHUS Ha
CEMUHAPCKOM (TIPAKTUYECKOM) 3aHATHH AJIs 4ETO CIEAyeT MPOIyMaTh, KAK OTBETUTH HA KaXKABIH BOIPOC TEMBI.

o xaxxmoMy BoIpocy IIaHa 3aHATHI HE0OXOIUMO IIOATOTOBUTECS K YCTHOMY coo0mmeHHo (5-10 MUH.), OBITH TOTOBBIM NIPHHSATH
y4Jactue B 00CYKI€HHH U JOMIOJHEHNH JIOKJIAZ0B M COOOMEeHNH (10 5 MUH.).

BeicTynieHne Ha CEMUHAPCKOM (TIPaKTHUECKOM) 3aHATHHU JOJKHO YIOBIETBOPATH CIEAYIOIIUM TPEOOBAHUSIM: B HEM U3/1ararTcs
TEOPEeTHUYECKUE MOXO0BI K PACCMaTPUBAEMOMY BOTIPOCY, TACTCs aHAJIN3 IPUHINIIOB, 3aKOHOB, IIOHATHH 1 KaTETOPHH;
TEOPEeTHUYECKUE MOT0KEHHS ITOKPEIUIIOTCS (haKTaMHt, IPUMEPaMH, BEICTYIUIEHHE HOJDKHO OBITh apryMEHTHPOBAHHBIM.
JlabopaTopHbIe pabOTHI ABISIOTCSI OCHOBHBIMY BUJIaMU YUeOHBIX 3aHATHI, HAIIPaBICHHBIMH Ha YKCIIEPUMEHTAIBHOE
(IpakTHYECcKOE) MOATBEPKICHUE TEOPETHIECKHX TTOJIOXKEHUH 1 (PopMHUpOBaHHE 00IIEeTTpo(ecCHOHAIBHBIX U IPO(ECCHOHAIBHBIX
KoMrteTeHImi. OHM COCTaBIIAIOT BaYKHYIO 9aCTh TEOPETHUECKOM M MPOQECCHOHANBHOH MPaKTHIECKOH MOATOTOBKH.

B mporecce mabopaTopHOit pabOTHI Kak BUAa y4eOHOTO 3aHATUS CTYICHTHI BBITIOJIHSIOT OJHO MIIM HECKOJIBKO 3alaHUH 0]
PYKOBOJCTBOM IIPEINOaBaTeNs B COOTBETCTBUU C H3y4aeMBbIM COJAEpP)KaHHEM y4eOHOro MaTepHaa.

ITpu BEIMOTHEHNH 00YYAIOIIUMHUCS Ta0OPATOPHBIX Pa0OT 3HAYMMBIM KOMIIOHEHTOM CTAHOBATCS MPAKTHIESCKUE 3aTaHHs C
HCTIONIB30BaHUEM KOMITBIOTEPHON TeXHUKH, JJaDOPaTOpPHO - MpHOOpHOTro 000pyI0BaHMs U Ap. BrIoaHeHHe cTyneHTaMu
71a00paTOPHBIX pabOT MPOBOIUTCS C LIENbIO: (POPMUPOBAHUS YMEHU, MPAKTUUYECKOTO OIbITA (B COOTBETCTBUH C TPEOOBAHUAMU K
pe3ynbTaTaM OCBOCHHUS JMCUUITIMHBI, 1 HA OCHOBAaHUH IepedHsl ()OPMHUPYEMBIX KOMIIETEHINH, YCTaHOBICHHBIMH pabodeit
MpOrpaMMOW TNCIUIUIIHEL), 0000IIeHNS, CHCTEMATH3AINH, YIITyOICeHHS, 3aKPETICHIS OTyIeHHBIX TeOPETUUSCKUX 3HAHNH,
COBEpIICHCTBOBAHMS YMEHHI PHMEHSTH NTOIYUYCHHBIC 3HAHNUS HA IPAKTUKE.

CocraB 3aaHuil JU1st 1a00paTOpHOiT paboTHI JOJKEH OBITh CIIIAHMPOBAH C PACUETOM, YTOOBI 33 OTBEJJCHHOE BPEMSI OHU MOTJIN
OBITH BBITIOTHEHBI KAYECTBEHHO OOJBITHHCTBOM CTY/ICHTOB.

[Ipu nnanupoBaHuy 1a00PATOPHBEIX PAOOT CIIEAYET YIUTHIBATE, IYTO B XO/I€ BRIOIHEHHUS 3a/JaHUH y CTyACHTOB (DOPMHUPYIOTCS
YMEHUSI U IPAaKTHUECKUH OMBIT pabOoTHI C pa3IMYHBIMK PUOOPaMH, YCTAHOBKAMHU, J1a00paTOpHBIM 000PYI0BaHUEM, allapaTypoil,
HPOrpaMMaMH H JIp., KOTOPBIE MOTYT COCTaBIISITh YaCTh IPO(EeCCHOHANBHON IPAKTHYECKOH OATOTOBKH, a TAKXKE
HCCIe0BaTeNbCKIe YMEHNs (HabroIaTh, CpaBHIBATh, aHAN3UPOBATH, YCTAHABINBATH 3aBHCUMOCTH, JIETAaTh BEIBOIBI 1
00001IIeHHUS, CAMOCTOSTENBHO BECTH UCCIE0OBaHNE, OQOPMIISTE PE3YIIbTATHI).

BrinonHenuio 1abopaTopHbIX paboOT NPEIIECTBYET IPOBEPKaA 3HAHUIT CTYACHTOB - HX TEOPETHYECKO TOTOBHOCTH K BBIIOJIHCHUIO
3a7aHus.

DopMBI OpraHU3alUH CTYCHTOB IIPH IPOBEACHUH JTaOOPATOPHBIX PaboT: (hpoHTANBHAS, TPYIIIOBAs M HHANBHAyanbHas. [Ipu
(hpoHTaTBHON popMe OpraHu3aluy 3aHATUH BCe CTYASHTHI BBIMOIHSAIOT OAHOBPEMEHHO OJIHY U Ty ke paboty. Ilpu rpynmnoBoit
(hopMe opraHU3aIMH 3aHATHH O/IHA U Ta K& paboTa BBIIOIHACTCS IPYIIaMH 110 2 - 5 yenoBek. [Ipn nHnuBnayansHoi hopme
OpTaHM3aINN 3aHATHHA Ka)KAbIA CTYIEHT BHIOIHACT HHANBHAYAIbHOE 3aJaHHUE.

Texymuil KOHTPOIb yIeOHBIX JOCTIKEHHH 110 Pe3yabTaTaM BBINOIHEHHS 1a00paTOPHBIX pabOT MPOBOJUTCS B COOTBETCTBHU C
CHCTEMOH OlIeHMBaHMUS (PEHTHHIOBOM, HAKOITUTEIILHOM U 1Ip.), a Takke (OpMaMH M METOAaMH (KaK TPaJUIMOHHBIMH, TaK 1
MHHOBAITMOHHBIMH, BKJII0Yasi KOMIIBIOTEPHBIC TEXHOJIOTHH), YKa3aHHBIMH B pabodeil mporpaMme AUCIHTUTHHEL (Moxyirs). Texymwmid
KOHTPOJIb IIPOBOAUTCS B IIpeeax ydeOHOro BpeMEHH, OTBEJCHHOTO paboYnM y4eOHBIM INTAHOM Ha OCBOCHHE TUCIIUTIINHEL,
pe3yabTaThl 3aHOCATCS B AKypHAN yUeOHBIX 3aHATHIH.

OO0beM BpeMeHH, OTBOANMBIN Ha BBIIIOJIHEHHE JTA00PATOPHBIX paboT, IIIaHUPYETCSI B COOTBETCTBUM C yueOHBIM mutaHoM OITOI.
ITepeuens mabopatopHbIx padot B PII/I, a Takke KOJHMYECTBO YAaCOB HA UX MPOBEEHHE JOIDKHBI 00ECIIEUNBATh PEATTH3AIIHIO
TpeOoBaHUH K 3HAHUSAM, YMEHHSAM U IPAKTUYIECKOMY OIBITY CTYAEHTA 10 AUCIMIUINHE (MOAYII0) cooTBeTcTBYrommeit OITOIT.
CamocrosiTesbHas paboTa 00y4aroIHXcsi— 3TO UIAHUpyeMast yaeOHasi, yueOHO-HCCIeJoBaTeNbCKas, HAyUHO-HCCIIeIOBATENIbCKAs
paboTa, BBITIONTHSIEMas BO BHEAYAUTOPHOE BpeMsI 110 3aJaHMI0 U TIPH METOIIYECKOM PYKOBOJICTBE IpeTIoiaBaTelisi, Ho 06e3 ero
HETIOCPEICTBEHHOTO YIaCTHS.

O0beM caMOoCTOATENBHON PadOTHI OIpeenseTcs yieOHbIM IIIaHOM OCHOBHOM NMpogeccCHOHaIbHON 00pa3oBaTeIbHONIPOrpaMMBbI
(OIIOII), paboueii mporpaMMOi AUCITUTLTAHBI (MOTYJIS).

CamocTosTensHas paboTa OpraHN3yeTcs ¥ MPOBOANTCA C LENbI0 (POPMHUPOBAHMUS KOMIICTEHIINH, TOHIMAaeMBIX KaK CIIOCOOHOCTh
HNPUMEHSTh 3HAHUS, YMEHHS U TMIHOCTHBIE KauecTBa JUIs YCIICIIHOH MPaKTHIECKOH AesSTeIbHOCTH, B TOM YHCIIE:

- (hOpMHPOBaHHS YMEHUH 110 MOMCKY U MCIIOJIb30BAHHIO HOPMaTUBHOMN, IPAaBOBOM, CIIPABOYHOMN U CHIELHAIBHOM JINTEpaTyphl, a
TaKKe IPYruX UCTOYHUKOB HH(pOpMALNH;

- KA9YeCTBEHHOTO OCBOCHUSI M CHCTEMATH3ALUH MOTyIeHHBIX TEOPETHUECKUX 3HAHUH, UX YIIIyOJICHUS U paclInpeHus 0
NPUMEHEHUIO Ha YPOBHE MEXIIPEIMETHBIX CBA3EH;

- (hOpMHPOBaHHS YMEHUS IPUMEHSATH IOJIydCHHbIC 3HAHUSI Ha IIPAKTHKE (B MPO(eCCHOHAIBHON JIEITEBHOCTH) M 3aKPETUICHNS
MPaKTHIECKNX YMEHHUH 00yJalomuxcs;

- Pa3BUTH O3HABATEIBHBIX CIIOCOOHOCTEH, (POPMHUPOBAHUS CAMOCTOSITEIEHOCTH MBIIUICHUS 00yJarOIIUXCs;

- COBEPILIEHCTBOBAHHSI PEUYEBBIX CIIOCOOHOCTEN 00yJaroIuXCs;

- (hopMHpOBaHUS HEOOXOANMOTO YPOBHS MOTHBAIMH 00YJIAIOMINXCS K CHCTEMaTHYECKOW paboTe [UIs ITOTydeHNs 3HAHUH, YMEHHH 1
BIIAZICHUH B ITepHO] y4eOHOTO ceMecTpa, aKTHBHOCTH O0YJarOIIUXCs, TRBOPUECKOI MHUITMATHBEI, CAMOCTOSTEIBHOCTH,
OTBETCTBEHHOCTH M OPraHU30BAHHOCTH;

- (hopMHPOBaHHS CIIOCOOHOCTEH K CaMOPa3BUTHUIO (CaMOIIO3HAHHIO, CAMOOIIPE/ICNICHUIO, CaMO00pa30BaHHIoO,
CaMOCOBEPIICHCTBOBAHUIO, CAMOPEANN3AIINN W CAMOPETYIISIINH);

- Pa3BUTHS HAyYHO-UCCIEI0BATEIbCKIX HABBIKOB;

- Pa3BUTHsI HABBIKOB MEXJIMYHOCTHBIX OTHOLIECHUII.

K camocTosTensHol paboTe 1Mo ANCHUIUTIHHE (MOIYIIO) OTHOCSATCS: IPOPa0OTKa TEOPETHIESCKOT0 MaTepHaa TUCIUTIIHHEL
(MOyIIs1);TOITOTOBKA K CEMHHAPCKUM U ITPAKTHYECKUM 3aHATHAM, B T.4. IIOJTOTOBKA K TEKYyIIEMY KOHTPOIIIO YCIIEBaeMOCTH
oOyyJaronmxcsi(TeKyIas aTTecTalus); NoAroTOBKa K JJaO0OpaTOPHBIM paboTaM; MOATOTOBKA K IPOMEKYTOUHOH aTTecTaluu




(3auéram, FK3aMeHaM).

Busl, opMbl 1 00bEMBI CAMOCTOATENBHOM pabOThI 00YHAIOIMXCATIPH M3Y4EHHH IUCUUIIMHBI (MOYIs) ONPEACIISIOTCS:

- cofiepyKaHNeM KOMITCTEHIINH, (POPMUPYEMBIX TUCIUILIHHON (MOIYIEM);

- cnenu(pUKON AUCIUIUINHBI (MOIYIIS), IPUMEHIEMBIMH 00pa30BaTeIbHBIMI TEXHOJIOTHIMHY;

- TpynoeMkoctbio CP, mpeaycMoTpeHHON y4eOHbBIM ITaHOM;

- YpOBHEM BhIcIIET0 0Opa3oBanHus (OakanaBpHaT, ClICUAINTET, MarucTpaTypa, acnupaHTypa), Ha kotopoM peanusyercs OIIOI;

- CTETICHBIO ITOITOTOBJICHHOCTH O0YJafOnXCs.

Kypcosas pabota sBIsIeTCSI CaMOCTOSATEIBHBIM TBOPUYECKHM MUChbMEHHBIM HayYHBIM BHJOM JESITEIFHOCTH CTYACHTA IO Pa3paboTKe
KOHKpETHOI TeMbl. OHa OTpa)kaeT MPHOOPETEHHBIC CTYAEHTOM TEOPETHUECKUE 3HAHUS M IPaKTH4YecKkne HaBblku. KypcoBas paboTa
BBITIOJHSACTCS CTYACHTOM CaAMOCTOSTEIBHO IO/ PYKOBOACTBOM IIPEIIOAaBaTeIIs.

Kypcosas pabota, Hapsy ¢ 3K3aMEHAMH U 3a4eTaMH, SIBIISIETCS OJTHOM 13 (OpM KOHTPOIIS (ATTECTAINN), TIO3BOJISIOMIEH
OIIPEJIeNIUTh CTEIEHb TIOrOTOBICHHOCTH Oyyiero crennaiucta. Kypcosbie paGoThl 3alHIAIOTCS CTYASHTAMH 110 OKOHYaHHN
U3Y4EHHS YKa3aHHBIX JUCLHIUINH, ONIPE/ICIICHHbBIX yIeOHBIM IITTAHOM.

Odopmienne paboTH TOIDKHO COOTBETCTBOBATE TpeboBaHMAM. O0BeM KypcoBoif paboTsl: 25-30 cTpanntl. CIECOK JIUTEpaTyphl U
[Ipunoxenus B 006eM paboTs! He BXxoAaT. KypcoBas paboTa JOKHA COAEPKATE: TUTYNBHBIN THUCT, COAEPKAHUE, BBECHUE,
OCHOBHYIO 4aCTh, 3aKJIFOYCHHE, CIIUCOK JIUTEPaTypBbl, puiioxkeHue (pu Heooxoxumoctn). Kypcosast padora nomexxur
PELeH3UPOBAHUIO PYKOBOJUTENEM KypcoBOH paboThL. PerieHsns sBiseTcs opuranbHBIM JOKyMEHTOM 1 IIPHUKIIAIBIBACTCS K
KypcoBoi pabore.

TemaTHKa KypcOBBIX paboT pa3pabaThIBaeTCs B COOTBETCTBHHM C YUe€OHBIM INIaHOM. PykoBoIuTENb KypcoBOil paboThI JHIIbL
HIOMOTAEeT CTYAEHTY ONPE/ICIINTh OCHOBHBIC HAIIPaBJICHUS PaOO0ThI, OYEPTHTH €€ KOHTYPBI, YKa3bIBACT T€ HCTOUHNKH, HA KOTOPbIC
ClIeTyeT OOpaTHUTh ITIaBHOE BHUMAHMNE, PAa3bICHIET, T/Ie OTHICKATh HEOOXOANMBIC KHUTH.

CocTaBneHHBI CIICOK HCTOYHUKOB HaydHOI HMH(pOpManuy, MoIexamuil n3y4eHuro, CIeayeT MoKa3aTh PyKOBOAUTEIIO KypCOBOH
paboTHI.

KypcoBas pabora cocTout u3 riaB u nmaparpagos. BHe 3aBHCHMOCTH OT pelraeMbIX 3a1ad U BEIOPaHHBIX ITOJX00B CTPYKTypa
paboTHI TOJDKHA COAEPKATH: TUTYNBHBIIN JIUCT, COAEPKAHUE, BBEJCHHE, OCHOBHYIO YacTh; 3aKIIFOUCHHUE; CIIUCOK JINTEPATYPHI;
pUIOKEHUE(S).

Bo BBeneHHN HEOOXOJMMO OTPA3UTh: aKTYallbHOCTb; 00OBEKT; IPEIMET; 1IeNb; 3a/laul; METOJbI HCCIICIOBaHUS; CTPYKTypa
paboTHI.

OCHOBHYIO 4acTh pabOTHI PEKOMEHAYeTCs pPa3AeNnuTh Ha 2 TIaBbl, KakKaas U3 KOTOPBIX JOJDKHA BKIIFOUATh OT JABYX [0 YeThIpeX
naparpados.

Conep:kaHHe TJ1aB M UX CTPYKTYpa 3aBUCHT OT TEMbI U aHAM3HPYEMOT0 MaTepHaa.

IlepBas rmaBa KOJKHA HMETh 0030pHO—AaHATMTHUCCKUI XapaKkTep U, KaK MPABUIIO, SBIIACTCS TEOPETHUECKOM.

Bropas riaBa no 60nbLIel 4acTH packpbIBaeT HACKOJIBKO 3TO BO3MOXKHO IIpEeaMeET UccieloBaHusl. B Hell mpuBoasTes
NPaKTHYECKHUE JJaHHbIE T10 POOJIEMaTHKE TEMbI HCCIICJOBAHUS.

BriBobr 0hopMITSIOTCS B BHIE HEKOTOPOTO KOJIMYECTBA IPOHYMEPOBAaHHEIX a03aIieB, UYTO MPHIAET HEOOXOAUMYIO CTPOHHOCTh
U3JI0KCHUIO U3y4EHHOT0 MaTepuana. B HUX TOABOJUTCS UTOT MPOBEAEHHOM PabOThI, HEIOCPEACTBEHHO BBIBOIBI, BBITEKAIOIIUE U3
BCell pabOThI U COOTBETCTBYIOIIHE BHISBICHHBIM IIPOOJIEMaM, IIOCTABICHHBIM BO BBEJCHHUH 33a4aM pabOThI; yKa3bIBACTCs, C
KaKUMH TPYIHOCTSIMH MPHUIIUIOCH CTOJIKHYTHCS B XOJI€ MCCIICIOBAHUS.

IIpaBuia HanucaHus U 0OPMIIEHHS KypcOBOM pabOTHI pernaMeHTupyrorces [lomoxeHneM o KypcoBoii padote (IpoexTe),
yTBEp>KAEHHBIM pemieHueM YueHoro coBeta @®IT'bOY BO I'AT'Y ot 27 ampenst 2017 .




