MHWHOBPHAYKH POCCHUHN

DeepajibHOE TOCYAAPCTBEHHOE OKOKETHOE 00pa30BaTe/ibHOE YUpekJAeHue BbICIIero 00pa3oBaHus
«I"opHO-AuTalicKuii rocy1apcTBeHHbIN YHUBEPCHTET»
(®I'BOY BOTAI'Y, I'AT'Y, I'opHO-AJITaliCKMH TOCYy1apCTBEHHbI YHUBEPCUTET)

OcHOBBI IporpaMMupoBanus B R

paboyas nporpaMma JUCHUILIAHBI (MOTYJIS)

3akpernieHa 3a kadenpoit kadenpa mareMaTuku, pU3MKU U HHGOpPMATHKHU

Y4eOHblii tan 02.03.01_2023_623.plx
02.03.01 MaremaTrKa 1 KOMIBIOTEPHBIE HAYKH
udposbie TeXHOTOTHU

Kpanuduxarus O0axanaBp
Dopma o0yaeHHS OouHast
OO0w1as Tpy10eMKOCTh 33ET
Yacos 1o y4eGHOMY IUTaHy 108 Bugs! kOHTpoONIsL B cemecTpax:
B TOM YHCJIE: 3a4eThl 7
ayJIUTOPHBIC 3aHATHUS 36
caMoCTOsTebHas paboTa 62,6
JacoB Ha KOHTPOJIb 8,85
PacnpenesieHne 4acoB TUCHUTINHBI 0 ceMecTpam
(<Kypc>.<CCee1\]:1/l:cCTTrI)) Ha Kypce>) 7(41) Uroro
Hepnenp 15
Bun 3ansaruit v PII i PIl
Jlexuun 8 8 8 8
JlaGopatopHsie 28 28 28 28
Koncynpranuu (as cryaeHra) 0,4 0,4 0,4 0,4
Kontpons camoctosTenbHoit pabotel pu nposeaenun  |0,15 [0,15 10,15 [0,15
aTTecTaluu
Utoro ayx. 36 36 36 36
Konrakrhast paboTta 36,55 (36,55 |36,55 |36,55
Cam. pabora 62,6 |[62,6 [62,6 |62,6
Yacel Ha KOHTPOJIb 8,85 (8,85 8,85 8,85
Uroro 108 108 |[108 |108
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TIporpamMmy coc rasui(i):
k. b, H., doyenm, JlaseiokLH Hb. / g

PaGouas TporpaMma JUCIIUIIHHEL
OcHOBBI MPOrpaMMHpPOBAHHsl B R

paspafoTasa B COOTREICTBHA C @I'oC:

(MefepanbHbIH TOCYNApPCTBSHHBLHA 06pa30BATENBHELH CTAHJ@PT BEICUICTO ofpazoBays - GaxanaspHaT 1o PAMpPABICHHIO HOATOTOBKH
02.03.01 MaTeMaTHKa H KOMIBIOTEPHEES HayKH (IpHKa3 MunoGprayky Poccunt 0T 23.08.2017 r. Ne 807)

COCTARNEHA HA OCHOBAHHH yueQHOTO ILfAHA:
02.03.01 MareMaruka B KOMIBIOTEPHEIC HayKH
YIBEPHIEHHOTO yuEHBIM COBETOM BY3a OT 96.12.2022 npotokon Ne 12.

PaGouas IpOrPaMMa yIBepiIeHa Ha 3aceaHiH KadeIpe!
kadenpa MaTeMATHKH, GUIHKH H nHGopMaATHKH

IIpoToKoT OT 09.03.2023 mpoTokon Ne 8

W.0. 3a8. Kadenpow borpaHosa Pasa AnekcaHgpoBHa



Buzuposanue PILJI nis1 ucnoiHeHusi B ouepetHoM yueOHOM rogy

Pabouas mporpaMma nepecMoTpeHa, 00CykaeHa i 0100peHa s
ucronHenus B 2024-2025 yue6HOM TOAy Ha 3aceIaHny Kabeapsl
Kadenapa MaTeMaTHKH, GU3NKH 1 HHPOpMATHKH

IIpoTokomor _ 2024r. Ne
3aB. kadenpoit bornanosa Pana AnekcanapoBHa

Buzupoanue PIIJ] nis ucnoiHeHusi B ouepeHoM yueOHOM roay

Pabouas mporpamma nepecMoTpeHa, 00CyKIeHa 1 0100peHa JIs
ucnonHeHus B 2025-2026 yueOHOM rojy Ha 3acelaHuy Kadeapsl
Kadenapa MaTeMaTHKH, GU3MKH 1 nHPOpMAaTHKH

IIpotokon oT 20251, Ne
3aB. kadenpoit bormanosa Paga AnekcanapoBHa

BusuposBanue PII/] niist ncnoJiHeHHsI B 04epeiHOM y4eOHOM roay

Pabouas nmporpamma nepecMoTpeHa, o0cykaeHa 1 o100peHa s
ucnonHeHus B 2026-2027 yueOHOM roay Ha 3aceqaHuu Kadeapbl
Kadeapa MaTeMATHKH, PU3UKH U MHPOPMATHKHU

IIpotokomor 2026T. Ne
3aB. kadenpoit bornanosa Pana AnekcannpoBHa

Buzuposanue PIIJI nis1 ncnoiHeHus1 B 04epeAHOM y4eOHOM roxy

Pabouas nmporpamma nepecMoTpeHa, 00CyKaeHa 1 0100peHa s
ucronHenus B 2027-2028 yue6GHOM TOAY Ha 3aceIaHny Kaheapsl
kadenpa MaTeMaTHKH, pu3nku 1 nHGOpMaATHKH

IIpoTokomor 2027r. Ne
3aB. kadenpoit bornanosa Paga AnekcanapoBHa



1. HEJIX U 3AJAYH OCBOEHUSA JUCITUITJIMHBI

1.1{L]enu: N3y4nTs cTaHAapTHBIE IPOLEYPhI, METOBI M IIPHEMBI SI3bIKa BEICOKOTO YPOBHS R, HEOOXOqUMBIE JUIsl peIIeHUS
MaTeMaTHYEeCKHX 3a/1a4

1.2(3a0auu: 1. I3yyenue 0CHOB IPOrpaMMUPOBAHUS Ha S3bIKE BBICOKOTO YPOBHSL.

2. ®opMupOBaHNE 3HAHUH, YMEHHH 1 HABBIKOB, MTO3BOJIAIONINX OBIAJETh METOAAMHU KOHCTPYHPOBAaHNUS,
TECTUPOBAHUS U aHAJM3a AITOPUTMOB 1 HX peaTn3aliii Ha KOMITBIOTEPE.

3. ®opMUpOBaHHE HABBIKOB PEIICHUS MATEMAaTHUESCKUX 3a71a4 Ha KOMIILIOTEPE.

2. MECTO JUCHUIIIMHBI B CTPYKTYPE OOII

Llnk (pasaen) OOLL: [51.B./1B.07

2.1|Tpe6oBaHns K NMpeIBAPHTEILHOI MOATOTOBKE 00yYAIOIIErocs:

2.1.1|In¢opManvioHHBIE TEXHOJIOTUH

2.2 Hﬂcul/lﬂ.ﬂl/lﬂbl U MPAKTHKH, Uil KOTOPbIX OCBOCHHE JAHHOMN AUCHUNIHHBI (MOIlyJ'Iﬂ) He00X0IUMO KAK
npeamecTryroniee:

2.2.1|Ananus na"Heix B R

3. KOMIIETEHIIMX OBYYAIOIIEI'OCs, @OPMUPYEMBIE B PE3YJIbTATE OCBOEHUS JUCITUIIJINHbI
MOoAyJist)

YK-1: Cnocoden OCYyIIECTBJIATH MMOUCK, Kpl/ITI/l‘{eCKI(Iﬁ AHAJIM3 U1 CUHTE3 an)opMauml, NPUMEHATH CHCTEMHBIH MOAX0 IJIsl
PEHICHUS MOCTABJCHHBIX 3a1a4

HN-1.YK-1: Anaausupyer 3aja4y, Boijejsis ee 6230Bble COCTABJMIONINE, OCYIIECTBIAET JeKOMIO3UIUIO 3aJa4H

AHaJ'II/BI/IpyeT AJITOPUTM U peajin3allii Ha A3BIKE R

HN-2.YK-1: HaxoquT 1 KPpUTHYECKU aHAJIM3UPYET HH(POPMALNI0, He00XOIMMYIO UISl pellleHUsl MOCTABJIeHHOM 3a1aun

HaxozuT ommOKy 1 KPUTHUECKH aHATU3UPYET paboTy NporpaMMBbl Ha si3bIke R

NA-3.YK-1: PaccmaTpuBaeT BO3MOXKHbIEe BADHAHTHI PelleHAs 3a1a4d, OLIeHUBAsl MX JOCTOMHCTBA U HEJOCTATKH

PaCCManI/IBaeT BO3MOKHBIC BaApUAHTBI PCIICHUSA 3aa4u, OLICHUBAs UX JOCTOUHCTBA U HEAOCTATKU

ITK-2: CriocofeH uckaTh HyKHbIe HCTOYHUKH HH(OPMAIIMH U JaHHbIE, BOCIPUHUMATH, aHAJIM3UPOBATh, 3aIOMUHATD U
nepeaaBaTh HH(POPMANMIO € UCTOJIb30BaHUEM IH(PPOBBIX CPEICTB, a TAKKE C MOMOIIBI) AJTOPUTMOB M MPUKJIATHBIX
NPOrpamMmM ¢ neabio 3¢ GpeKTHBHOr0 HCNOJIb30BAHUS NMOJYYeHHOH U3 Pa3HbIX HCTOYHNKOB HH(OPMALMH 1JIsl pelIeHus

npogeccHOHAIBHBIX 33124 € Y4€TOM OCHOBHBIX TpeOoBaHUi1 MHGOPMAIMOHHOH 0e30IacHOCTH

HN-1.11K-2: 3naeT cnoco0bl ¥ MeTOABI MOUCKA, BOCIPUSITHSI, XPAHEHHUsI, aHAJIN3A, epeaayu HHGOPMALUM U TaAHHBIX,
HEOOXOIMMBIX /ISl pelleHUs MOCTABJIEHHOM 32/1a4i, € MOMOUIILI0 IM(PPOBBIX CPEICTB, AITOPUTMOB U MPUKJIATHBIX
nporpaMm

3HaeT CIoco0bl M METO/BI TOUCKA, BOCTIPUATHS, XPaHEHNS, aHAIN3a, Iepeadn HHGOPMaNy 1 JaHHBIX, HEOOXOIUMBIX JUIS PEIICHNUS
MIOCTaBJICHHOH 3a[jauy JUIs UCTIONIBb30BaHUs B IPOrpaMMHUPOBAaHUHU Ha s3bIKe R

HNI-2.11K-2: UMeeT mpaKTH4YeCKHii ONBIT MOMCKA, BOCIPHUSITHS, XPAHEHHUSI, AaHAJIN3A, TepeJayid HHPOPMALMHU U JAHHBIX C
NMOMOIIBIO N (PPOBBIX CPEACTB, AJITOPUTMOB M MPUKJIATHBIX IPOTPAMM € HeJIbI0 pelleHUs] MOCTABJEHHBIX 32124

VmeeT npakTHUECKHiA OTIBIT TIOUCKA, BOCIIPUSATHS, XpPAaHECHU S, aHAIM3a, Iepeiaur HHPOpMaIMK U JTAaHHBIX ¢ TOMOIIBIO HU(PPOBBIX
CPEJICTB, AITOPUTMOB M IPUKIIATHBIX TIPOTPAMM C IENTBI0 PEIICHHS IIOCTABICHHBIX 3a/1a4 JIJIsl UCIIOJIb30BaHUS B IIPOTPAMMHUPOBAHAY HA
s3bike R

HUJ-3.IIK-2: Cioco6eH aHAIM3MPOBATH HH(POPMALHIO € HCTIOJIH30BAHMEM AJITOPUTMOB U MPUKJIATHBIX MPOrpaMm

CriocobeH aHaTM3UPOBATh HHPOPMALIUIO C HCIIOJIB30BAHHEM AITOPUTMOB M NPUKJIAJHBIX IPOTPAMM AJIsl HCTIONb30BaHUS B
IIPOrpaMMHUPOBAHMH Ha sI3bIKE R

4. CTPYKTYPA U COJEP KAHUE TUCIUIIJIMHBI (MOYJIST)

Kon HaumenoBanue pasnesoB u teM /Buj | Cemectp / | YacoB | Komneren- | Jluteparypa | Uute | Ilpumeuanue
| zangaTHA 3aHaTus/ Kvpe IHU DAKT.




Pa3znen 1. bazoBble BO3MOKHOCTH SI3bIKA
R

11

Bba3zoBsie Bo3MokHOCTH s13B1Ka R /JIex/

WJI-1.TIK-2
WJ1-2.TTK-2
WJ1-3.TIK-2
WJI-1.YK-1
WJI-2.YK-1
WJ-3.VK-1

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

1.2

Bba3oBsie Bo3MOkHOCTH s13b1Ka R /J1a6/

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

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

13

BazoBsle Bo3MokHOCTH si3bIKa R /Cp/

16,4

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

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

Pasnen 2. Pabora ¢ JaHHBIMH

2.1

Pa6ora ¢ ganasivMu /Jlex/

WJI-1.T1IK-2
WJ1-2.TIK-2
WJ1-3.TIK-2
WJ-1.YK-1
WJ1-2.YK-1
WJ-3.VK-1

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

2.2

Pab6ora ¢ gannsiMu /J1a0/

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

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

2.3

Pa6ora ¢ nannevu /Cp/

16,2

WJI-1.T1IK-2
WJI-2.TTK-2
WJ1-3.TIK-2
WJ-1.VK-1
WJ1-2.YK-1
WJ-3.VK-1

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

Pazpnen 3. bazoBbie rpaguyeckue
BO3MOKHOCTH

3.1

bazoBble rpadguueckue BO3MOKHOCTH
/JIex/

WJI-1.1IK-2
WJI-2.TTK-2
WJ1-3.TIK-2
WJI-1.VK-1
WJ1-2.YK-1
WJI-3.YK-1

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

3.2

bazoBble rpaduueckne BO3MOKHOCTH
/J1ab/

WJI-1.TIK-2
WJI-2.TTK-2
WJ1-3.TIK-2
WJ-1.YK-1
WJ1-2.YK-1
WJI-3.YK-1

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

3.3

Bazosbie rpaduueckre BozmoxxHocTr /Cp/

12

WJI-1.11K-2
WJ1-2.TIK-2
WJI-3.T1K-2
WJ-1.YK-1
WJ1-2.YK-1
WJI-3.YK-1

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

Paznen 4. OnucatenbHasi CTATUCTHKA B

R




41 OmucarenpHas cratucTrka B R /JIex/ NJI-1.ITK-2
na-2.I1K-2
NJ-3.1TK-2
na-1.vK-1
Na-2.vK-1

WJ-3.VK-1

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

4.2 OmnucarenpHas craTucTrka B R /J1a6/ Wa-1.I1K-2
WJ1-2.TIK-2
NJI-3.11K-2
UJI-1.VK-1
nJ-2.YK-1

WJ-3.VK-1

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

4.3 OnwucarenpHas cratuctuka B R /Cp/ 18 na-1.ITK-2
WJ1-2.TIK-2
NJI-3.11K-2
UJI-1.VK-1
NI-2.YK-1

WJ-3.VK-1

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

Pa3nen 5. Koncyabranun

5.1 Koncynbrauus no aucuurinne /Koune/ 0,4 na-1.I1K-2
na-2.11K-2
na-3.IK-2
na-1.YK-1
na-2.vyK-1

WJ-3.VK-1

Pa3nea 6. [IpomexyTounasi arrecTanus
(3auérT)

6.1 TToxroroBka k 3auéry /3auét/ 8,85 | NJ-1.IIK-2
NJ-2.11K-2
nJI-3.11K-2
NJI-1.YK-1
UJ1-2.YK-1

WJ-3.VK-1

6.2 Konrakrhas padora /KCPATT/ 0,15 | UJO-1.IIK-2
na-2.11K-2
na-3.1K-2
na-1.YK-1
na-2.vyK-1

WJ-3.VK-1

5. ®OHJ1 OHEHOYHBIX CPEJICTB

5.1. ITosicHuTEIbLHAN 3aMHCKA

1. Haznauenue (I)OH,Ha OILICHOYHBIX CPEACTB. OHGHO‘-IHLIG CpeAcCTBa NPEAHA3HAYCHBI AJII KOHTPOJIS U OLCHKHU O6pa30BaTCHLHLIX

JIOCTHXKEHHUH 00y4alomuXcs, OCBOUBIIUX IPOrpaMMy yueOHOH JUCIIUIUIUHEL.

2. ®oH[ OLICHOYHBIX CPENICTB BKIIFOUAET KOHTPOJILHBIE MAaTEPHAJIbI JJIsl TPOBEICHHS BXOJHOTO KOHTPOJIS, TEKYILIEro KOHTpoJs 1 u 2 B
(dbopMe BOINPOCOB, 3aJaHHIA, a TAKXKE MPUMEPHBIN MIEpEUeHb BOTIPOCOB IS IPOBEACHUS IIPOMEKYTOUHOI aTTecTanuu B popme 3a4era.

5.2. OneHo4HbIe cpecTBa VISl TEKYLIEro KOHTPOJIst

[TpumepHsIit KOMIUIEKT TecTa "BXxonHON KOHTpOIIBL"

N W o — —

W N = N

W

. UTto Ha3bIBaeTCS ANrOpUTMOM?

. IOCIIEJ0BATENbHOCTh KOMAH, KOTOPYIO MOXKET BBIIOJIHUTD HCIOIHUTENb
. cUcTeMa KOMaH]| UCIIOJTHUTEIIS

. HyMEpOBaHHasl II0CIIEJ0BATENIbHOCTh CTPOK

. HeHYMEPOBaHHas I0CJIE10BATENBHOCTh CTPOK

. UTo Takoe UCHOJIHUTEIND anroputma’?

. OTO CIIMCOK KOMaH[ JUI PELIeHHUs IOCTaBJICHHON 3a/1a4H.

. OTo mporpaMma, COCTaBJICHHas 110 3a/laHHOMY aJITOpPUTMY.

. OT0 00BEKT, KOTOPHIH CIIOCOOCH MOHUMATh M UCHIOJIHATh KOMaH/Ibl, YKa3aHHbIE B aITOPUTME.

. Kaxoii anroputm Ha3pIBaeTCS MUKINIECKUM?
. AlropuTM™, B KOTOPOM KOMaH bl pabOoTaIOT MOCIIEeI0BATENIFHO OJJHA 32 IPYTOil.




2. AnroputM, B KOTOPOM KOMAaH/1a MJIM HECKOJIbKO KOMaH/ pab0TaloT MHOTOKPATHO.
. AJNITOpHUTM, KOTOPBII paboTaet JIMOO MO OHOI BETBH, JIMOO 1O IPYTOid, B 3aBUCUMOCTH OT BBIITOJHEHHUS YCIIOBHSL.

W

. Kakoii anroputm Ha3pIBaeTCs TNHEHHBIM?

. AlropuTM, B KOTOPOM KOMaH/1bl pabOoTaIOT MOCIIEeI0BATENIFHO OJHA 32 IPYTOi.

. ATOpHUTM, B KOTOPOM KOMaH/a HJIM HECKOIBKO KOMaH]l pab0TaroT MHOTOKPATHO.

. AnroputM, KOTOpBIi padoTaer MO0 10 OJHON BETBH, JIMOO 10 PYro, B 3aBUCUMOCTH OT BBIIIOJHEHUS YCIOBHSI.

W N = N

. Kakoii anroputm Ha3pIBaeTCs alTOPUTMOM BETBIICHUS?

. AlIropuTM, B KOTOPOM KOMaH/1bl pabOTaIOT MOCIIEeI0BATENIFHO OJHA 32 IPYTOi.

. ATOpHUTM, B KOTOPOM KOMaH/a MM HECKOJIBKO KOMaHA paboTaloT MHOTOKPATHO.

. AJITOpHUTM, KOTOPBII paboTaet JIMOO MO OJHOW BETBH, JIUOO MO JPYroM, B 3aBUCUMOCTH OT BBITIOJHEHUS YCIOBHSI.

W N = W

.Mozenb ecTb 3aMelIeHHEe H3Y1aeMOro 00BEKTa IPYTHM 00BEKTOM, KOTOPBIHA OTpaXKaerT. . .
. BCE CTOPOHBI JIAaHHOTO 00BEKTa

. HEKOTOPBIE CTOPOHBI JAHHOTO 00BEKTa

. CYLIECTBCHHBIE CTOPOHBI JAHHOTO 00BEKTa

. HeCYILIIECTBCHHBIE CTOPOHBI JAHHOTO 00BEKTa

N N )

7.Mogenb conepx Ut HHpOpMaIHH. . .

1. CTOJIBKO e, CKOJIBKO i MOAEIUPYEMBIH 00BEKT
2. MEHbIIIe, YeM MOJCTUPYEMbIil 00bEKT

3. GoJiblile, YeM MOJICIIUPYEMBbI 0OBEKT

4. He comepuT nH(GoOpMaIK

8.KakoBbl 0OcHOBHBIE 3Tanbl 00paboTKH MHPOPMAIMK KOMITEIOTEpOM?
1. BBox 1 BBIBOJ] HHPOPMALIHH.

2. BBoa, npeoOpa3oBanue, XpaHeHHe, BbIBOJ HH)OpMAIIHH.

3. Coxpanenue uapopmanuu B daiine.

9.Kaxoii sTan pemreHus 3a1a41 Ha KOMITBIOTEPE OTCYTCTBYET B CIIEAYIOIIEH ETIOYKe:00BEKT - ... - HCCIIeIOBAaHNE MOJICIH Ha
KOMITBIOTEPE - aHAIIU3 PE3yJIbTATOB U KOPPEKTUPOBKA MOJIENN?

1. moctpoeHre HHPOPMAIMOHHON MOAETH

2. KOJIMPOBKA aJIrOPUTMa Ha S3bIKE MPOTPAMMHUPOBAHUS

3. aHAM3 MOYYSHHBIX JaHHBIX

4. pa3paboTka anropurma

10. CoiicTBOM anropuT™a sIBISETCS:

1. Pe3ynbTaTUBHOCTD;

2. IIUKIUYHOCTB;

3. BO3MOXXHOCTh M3MEHEHHUS TIOCJIEA0BATEIHbHOCTH BBIIIOJHEHHUS KOMaH],;
4. BOo3MOXHOCTB BBIIIOJHEHUS aJIrOPUTMa B 00PaTHOM TOPSIIKE;

5. Ilpocrora 3anucu Ha si3bIKaX MIPOTPaMMHUPOBAHUS.

Kpurepunu onenku
«3auTeHo» — BBITIOTHEHHE BepHO Oomnee 60% 3amaHuii.
«He 3aureHo» — BeinosnHeHue 60% 1 MeHee 3aJaHUil BEPHO.

[Tpumepnsie Bompocs! "Tekymuit KOHTpos 1"

1) Uctopus nosiBnenus u pa3Butus R.

2) IMonydenue u ycraHoBka R mpu pabote ¢ onepanmonnsivu cucteMamu Windows, Mac OS u Unix/Linux.

3) Opranmzauusi pabodero mnpoctpaHctBa R. PaGora ¢ komanaHoit koHconbto R. Pabora ¢ R Commander. Pa6ora B RStudio.
4) Coepsl mpumenenus R B buonorum.

5) BazoBble onepaTops! U pyHKIUH B R.

6) KoHcTaHThI, TepeMeHHbIe, 00bEKThI U UX aTPUOYTHI.

7) Ba3oBble kiaccel 00bEKTOB R:  BEKTOpBI, MATPHUIIBI, TAOIHIIBI, MACCUBBI, CIIUCKH, (DAaKTOPBI. THIIBI JAHHBIX, UCTIOJIB3YEMbIX B R.
8) mmopT 1 3xcniopT naHHbIX B R. OCHOBBI ynpaBieHus! JaHHBIMHU B R.

9) IToaxompl, UCTIONB3YEMBbIE JI1 aHHOTUPOBAHUS IaHHBIX.

10) BekxropHble U MaTpu4Hble onepanuu B R.

11) Ipencrasienue naThl 1 BpeMeHU B R, BpeMeHHbIE PsiIbL.

Kpurepun ouenkn




«3a4TeHo» — BBINOJIHEHHE BEpHO Oonee 60% 3anaHuil.
«He 3aureno» — BeimosnHenue 60% 1 MeHee 3aaHUil BEPHO.

[Ipumepnsie Bonpocs! "Tekymmii KOHTpob 2"

11) ba3zoBbie NpUHIIUIIBI paOOTHI C ONEPATHBHON MaMAThIO B R.

12) OnrtumMusanms JocTyna K JaHHEIM. ONTHMH3anUs CTPYKTYPEI JaHHBIX.

13) BerBienus u 1uKIbI B R.

14) R-pynkuun, apryMeHTs! (yHKIHA.

15) BekTopu3upoBaHHBIC BHIYHCICHUS U BEKTOPU3UPOBAHHBIC () YHKIIHH.

16) Yckopenue U pacnapaiieauBaHyie BbluMcIeHUH B R.

17) Hanmcanue u oTiajika IpOrpaMMHBIX KOJI0B Ha R.

18) B3aumoneiictere R ¢ npyrumu si3pIkaMu IporpaMMHpoBaHusl. PaboTa ¢ BHEITHIME IIPOTPaMMHBIMH KOTaMH.

19) Pa3zpaboTka nonb3oBaTeabckux R-QyHKIMA 1 OMOIMOTEK PyHKIIMH.

20) Peno3uropuu roroBbix R-¢ynkimit un Oubmuorex ¢yHkuuil. Paborta c BHemHuMu Oubnuorexamu R-¢dyHKImi.
21) Pa3paboTka TOTOBBIX MpPOTPAMMHBIX peIICHU W mnpuiokeHuid Ha R. Paspaborka Web-npunoxennii Ha R.

Kpurepun onenkn
«3auTeHo» — BBINOJIIHEHNUE BepHO Ooitee 60% 3amaHuii.
«He 3aureHo» — BeimonHeHne 60% 1 MeHee 3aaHuil BEPHO.

5.3. Tembl nMcbMeHHBIX padoT (3cce, pedpepaThl, KypcoBble padoThI M Jp.)

He npenycMoTpeHsl

5.4. OueHoOYHBIE CPEACTBA VIS IPOMEKYTOYHON aTTeCTAINHU

IIpumepHbIe BOIIPOCHI U1 IOATOTOBKH K 3a4€Ty

1) Uctopus mosiBineHus u pa3Butus R.

2) INony4ernne u ycraHoBka R mpu pabote ¢ oneparmonHsiMu cucteMamu Windows, Mac OS u Unix/Linux.

3) Oprammzamust  pabouero mpoctpanctBa R. Pabotra ¢ komanmgHO# KoHCONBIO R. Padora ¢ R Commander. PaboTa B
RStudio.

4) Cohepsl npumeHeHus R B GHOIOTHH.

5) bazossie oneparopsl 1 pyHkuuu B R.

6) KoHcTaHTEI, IEpeMEeHHBIE, 0OBEKTHI M UX aTPUOYTHI.

7) BazoBble kitacchl 00bEKTOB R:  BEKTOPBI, MATPUIIbI, TAOIHIIBI, MACCHBBI, CIIUCKH, ()aKTOpPbL. THUIIbI JaHHBIX, UCIIOJIb3YEMBIX B
R.

8) UmnopT 1 skcnopT AaHHBIX B R. OCHOBBI ynpaBlieHUs JaHHBIMH B R.

9) IToxxo1b1, MCTIONB3yEMBIE [Tl aHHOTHPOBAHMS TaHHBIX.

10) BekxTopHBEIC 1 MaTpUYHEIEC OTiepanuy B R.

11) IIpencraBnenne naThl ¥ BpeMEeHH B R, BpeMEHHBIC PSIBL.

12) Bba3oBbie mpHUHIHIIEI pabOTHI C OTIEPATUBHON MaMATHIO B R.

13) OntumMu3anus A0ocTyna K JaHHBIM. ONITHMH3aLHs CTPYKTYPBI JaHHBIX.

14) BeTBieHus u UKIBI B R.

15) R-dpyHKIMH, apryMeHThI QYHKIIHIA.

16) BexTopu3upoBaHHbIE BEIYHUCIECHUS U BEKTOPU3UPOBAHHBIE (DYyHKIIHNN.

17) Yckopenue u pacnapaiieIMBaHie BRIYUCICHUH B R.

18) Hammcanume u oTiagka mporpaMMHBIX KOJOB Ha R.

19) B3anmopueticteue R ¢ npyrumu si3pikaMu mporpaMmMupoBanusi. Pabota ¢ BHEITHUMHE TPOTPaMMHBIMH KOJIaMH.

20) Pa3paboTka nosib30BaTenbCKuX R-yHKIMIA 1 OMOIMOTEK (QYHKIHHA.

21) Penosuropun rotoBhIX R-QyHKummid u Oubmmorek ¢yHkuuid. Paborta c BHemHMME OMOMMOTEKaMU R-(yHKIHA.
22) Pa3zpaboTka TOTOBBIX IPOTPaMMHBIX pelleHHMd u npuioxeHuid Ha R. Pazpaborka Web-npunoxenuii Ha R.

Kpurepuu ouenku:

«3aYTCHOY, TIOBBIIIICHHBIA YPOBEHB: BRICTABIIETCS CTYACHTY, €CIIN MPOJEMOHCTPHPOBAHO IIyOOKOE M MPOYHOE

YCBOEHHE MaTepHala, T.€. IOCIEeJ0BATENBHO, TPAMOTHO M JIOTHYECKH CTPOWHO HU3JI0/KEHBI OTBET

Ha BOIPOC U BBHIIIOJHEHO YMEHUE, YTO ONPEAEIAET NOBBIILIEHHBIA YPOBEHb;

«3a4TEHOY, IIOPOTOBBIN YPOBEHb: BHICTABIISETCS CTYACHTY, €CIIH IPOJAEMOHCTPUPOBAHO JOCTATOUHO I10JIHOE

YCBOEHHE MaTepHalla, T.€. YaCTUYHO U3JI0KEH BOIIPOC U BBINIOJIHEHO YMEHHE, YTO ONPENENIET

IIOPOT'OBBII YPOBEHb;

«HE 3aYTE€HO», YPOBEHb HE C(HOPMHUPOBAH: BBICTABIISETCS CTYICHTY, €CIM IIPOJIEMOHCTPUPOBAHO HE 3HaHUE MaTepHala,

HE BJIJICHUE NTOHATUNHBIM alapaToM, T.€. OTCYTCTBYET H3JI0’KEHUE BOIPOCA U BBIIIOIHEHHOTO YMEHUS, COBOKYTHOCTb BCETO

6. YHEBHO-METO/MYECKOE 1 HTH®OPMAIIMOHHOE OBECHHEYEHUE JTUCHUIIJIMHBI (MOLY JIA)

6.1. PexoMeHyemas JiurepaTypa




6.1.1. OcHoBHas qUTepaTypa

ABTODBI, COCTaBUTENHN 3arnaBue W3narenscTBO, TON Dn. agpec
JI1.1 |Bonkosa B.M., IIporpaMMHBIE CHCTEMBI CTATHCTHIECKOTO HoBocubupck: http://www.iprbookshop.ru
CeméHoBa M.A., a”anu3a. OOHapyxeHue 3akoHOMepHocTel B |HoBocubupckuit /91682.html
UerBepTakoBa [ ¥ p.] |AaHHBIX C HCIIOIb30BaHNEM CHCTEMEI R 1 rOCyIapCTBEHHBII
E.C. s3b1ka Python: yueOHOe mocobue TeXHUYECKUH
yauBepcuret (HI'TY),
2017
JI1.2 [Tumoceena A. 1O. Teopus BepOATHOCTEH 1 MaTeMaTHIeCKas HoBocubupck: http://www.iprbookshop.ru
CTaTHCTHKA: B 2-X 4.: yueOHOE mocodue HoBocubupckwuii /91449.html
roCyJapCTBEHHBII
TEXHUYECKUI
yHuBepcurer, 2017
JI1.3 |Cunena U.C. Awnanu3s nanseix B cpene R. Y. 1: yueOHOE Mocksa: Mockogckuii |http://www.iprbookshop.ru
nocobue TEXHUYCCKHUI 192422 .html
YHUBEPCHTET CBSI3H U
uHpopmatuku, 2018
6.1.2. lonoJiHUTeIbHAS JIUTEPaTypa
ABTODBI, COCTaBUTENHN 3arnaBue W3narenscTBO, TON D1. agpec
JI2.1 |Tumodeera A.1O. Teopust BEpOSITHOCTEH U MaTeMaTH4ecKas HoBocubupck: http://www.iprbookshop.ru
CTaTHCTHKA: B 2-X 4.: yueOHOE mocodue HoBocubupckuii /91448.html
roCyJapCTBEHHBIN
TEXHUYECKUI
yHuBepcurer, 2017
6.3.1 Ilepevyenb MporpaMMHOro odecrevyeHust
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 ast 6usneca CTAHJIAPTHBIN
6.3.1.6[MS Office
6.3.1.7|Moodle
6.3.1.8|NVDA
6.3.2 Tlepeyenb HHGPOPMANMOHHBIX CIIPABOYHBIX CHCTEM
6.3.2.1|ba3a nanHbBIX «OnekTpoHHas OnbOIMoTeKa ' OpHO-ANTaHCKOTr0 rOCYIapCTBEHHOTO YHHBEPCHTETA)
6.3.2.2|OnexrponHo-6nbMOTeYHast cuctema IPRbooks
6.3.2.3|MexBYy30BCKast SJIEKTPOHHAs OMOJIHOTEKA
7. OBPA3OBATEJIBHBIE TEXHOJIOI'MA
JIeKITHsI-BU3yaITH3aIHs
JIUCKYCCHSL
8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJIMHBI (MOAYJIST)
Homep aynuropun |Hasnauyenue OcHOBHOe OCHallleHHne
211 B1 KommbrotepHsii kinace. YueOHas Pabouee mecro npenonasarens. [Tocanounsie Mmecta
ayJIUTOpUs ISl IPOBEACHUS 3aHITUN oOyuaromuxcs (1o KOJTMYECTBY 00yUaroIuxcs),
JIEKIIIOHHOT' O THIIA, 3aHSATUH KOMIBIOTEPHI ¢ JocTynoM Kk MHTepHer

CEMHHApCKOro THIA, KypCOBOrO
MIPOEKTHPOBAHNUS (BBIIOIHEHHS KYPCOBBIX
paboT), rPyNIOBBIX W HHANBUAYATBHBIX
KOHCYJBTAIMH, TEKYIIEro KOHTPOJIS
IIPOMEKYTOUHOU arTecTanuu. [lomenienne




209 b1 KowmmerotepHsrii kiace. Y4ueonas ayauropusi |Pabodee Mmecto npenonasatesns. [Tocamounsie Mecta

JUTSI TIPOBEICHUS 3aHATHH JICKITAOHHOTO obOy4Jaromuxcs (1Mo KOIUIECTBY 00yUarOIIiXCs).
THUIIa, 3aHATHIA CEMHUHAPCKOTO TUIIA, MapxkepHasi yueHHUYECKasi TOCKa, SKPaH,

KYpPCOBOT'O MPOSKTUPOBAHUS (BBIOTHECHUS |MYJIBTUMEAUATIPOCKTOP, KOMITBIOTEPHI C JOCTYIIOM B
KYpPCOBBIX paboT), TPYMITOBBIX U Wutepner

MHAWBUAYAJIbHBIX KOHcyHLTaHHﬁ, TCKYILIETO
KOHTPOJIA U HpOMe)KyTO‘IHOfI aTTCCTalluu.
[TomMenieHne ajis caMOCTOSTEIbHOMN Da6OTLI

201 b1 Kabunet MeToquKH TpenoiaBaHus MapxkepHas yueHUYeCKas JOCKa, IKPaH,

nHdopmaTuky. YdueOHas ayAUTOpHUS IS MyJbTUMEAHAnpoekTop. Pabouee MecTo mpenopaBaress.
NPOBEICHUS 3aHATUH JeKunoHHoro tuna, |[locamounsle Mecta 0Oyyaromuxcst (10 KOJIMUECTBY
3aHSTHH CEMHHApPCKOTO TUIIA, KypCOBOTO  |00Yy4YaroImuXcsi), KOMIBIOTEPHI C JOCTYNIOM K MHTEepHeT
MIPOEKTUPOBAHUS (BBINOJIHEHUS KYPCOBBIX
paboT), rpyNIOBBIX U HHAWBUAYaIbHBIX
KOHCYJIbTAaIlNH, TEKYILET0 KOHTPOJIS U
MIPOMEXYTOUHOH arrecTanuu. [lomemenue
JUISL CaMOCTOSITENEHON paboTEI

9. METOAUYECKHUE YKA3ZAHUA JJIA OBYYAIOIIIAXCA 11O OCBOEHUIO JUCHUIIVIMHBI (MOY JIS)

MCTOI(I/ILICCKI/IC YKa3zaHusA 10 OCBOCHUIO AUCHUIUIMH (MOﬂyﬂeﬁ)

Jlexuuu, ¢ 0JJHOM CTOPOHBI — 3TO OJIHA U3 OCHOBHBIX ()OPM YUEOHBIX 3aHATHI B BBICIINX YY€OHBIX 3aBEJCHUSX, IPEICTABISIONIASN
co0oii cucTeMaTH4ecKoe, IOCIe10BAaTEIbHOE YCTHOE U3JI0KEHUE [IPEIIolaBaTelleM OIPEeIeIEHHOrO pa3fieNia KOHKPETHON HayKu MIN
y4eOHO AUCHMILIMHEL, ¢ IPYToi —3T0 0cobast hopMa caMOCTOATENbHON paboThl ¢ yueOHBIM MaTepraaoM. JIeKius He 3aMeHseT co0oi
KHUTY, OHa TOJILKO IOJTAJIKUBAET K Hell, pacKpbIBas TEMyY, Ipo0IeMy, BbIAEISs IT1aBHOE, CYIIIECTBEHHOE, Ha YTO ClIeyeT 00paTUTh
BHIMAaHMe, yKa3bIBaeT IYTH, KOTOPHIM HY>KHO CIIE0BATh, JOOMBASICH TITyOOKOTO MOHMMAHHMS IIOCTABICHHOHN MTPOOIEeMBI, a He 00IIei
KapTHHBL.

PaboTa Ha JTeKIUH — 3TO CIIOKHBIN MPOIIECC, KOTOPBIH BKIIIOUAET B ce0sl TaKHe dJIEMEHTHI KaK CIIyIIaHHe, OCMBICIIEHHE H COOCTBEHHO
KOHCIIEKTUpOBaHUe. {715 TOro, 4TOOBI JIEKIHS BBIIIOJIIHIIIA CBOE Ha3HAYEHUE, BAXKHO MOATOTOBUTLCS K HEl U ee 3allUCH elle 10
MIPUX0/a MPerojaBaTellsl B ayIUTOpHIo. be3 3Toro manpHelee BOCIPHUATHE JIEKIINH CTAHOBHTCS CIIOKHBIM. JIEKINSI B YHHBEPCHUTETE
paccuuTaHa Ha IOATOTOBICHHYIO ayuTopHio. [Ipenoaasarens usnaraer 1000 BOIPOC, OPUEHTUPYSCH HA T€ 3HAHUS, KOTOPbIE
JIOJDKHBI OBITh Y CTYAEHTOB, YCBOUBIIHMX MaTepual BceX NPeabLAyLIINX JIEKI1i. BaxkHO HayduThCs CIylaTh NpernoaaBaTess Bo BpeMs
JIEKLUH, TI0IICPKUBATh HEMIPEPHIBHOE BHUMAHKE K BBICTYNAIONIEMY.

OpHako, OJTHOTO CIyIIaHWus HeAocTaTouHo. HeoOxonuMo (huKCHpoOBaTh, 3alUCHIBATh TOT HOTOK MH(GOPMaLUK, KOTOPBIH coodaeTcs
BO BpeMsl JIEKIIH — HAYIUTHCS BECTH KOHCIEKT JIEKIINH, T1e (GOPMYITHPOBAIHCH OBl Hanboee Ba)KHbIE MOMEHTHI, OCHOBHEIE
MIOJIO>KEHUS, U3J1araeMble JIEKTOpoM. JIJist BeIeHUs! KOHCIIEKTa JICKIUH CJIeAyeT UCIIONIb30BaTh TeTpaib. BeleHue KOHCIEeKTa Ha
JICTOYKaX HE PEKOMEHYETCsl, IOCKOJIBKY OHHU HE TaK YIOOHBI B HCIIOJIL30BaHUHU M YacTo TepstoTcs. [Ipu ohopMIIeHNH KOHCIIEKTa
JIEKLIUK HEOOXOIMMO OCTABIIATh MOJISL, TAE CTYJEHT MOXKET 3allicaTh CBOU COOCTBEHHBIE MBICIIH, BOSHUKAIOIINE [TapaUIENIEHO C
MBICIISIMH, BEICKQ3aHHBIMH JIEKTOPOM, & TaK)Ke BOIIPOCHI, KOTOPBIE MOT'YT BOHHKHYTH B TIPOIECCE CIYIIAHHMS, YTOOBI MOJTYYUTh HA HUX
OTBETHI IIPH CaMOCTOSTENBHOM POpaboTKe MaTepuaa JIEKIHHU, IPY U3Yy4eHUH PEKOMEHJOBaHHON JINTEpaTyphl WIIM HETIOCPEACTBEHHO
y IIpenoaBaTesst B KOHIE JeKuuu. CocTaBisiss KOHCIIEKT JICKLUH, CIIEAYET OCTABIATh 3HAYUTENBHBIA HHTEPBAII MEXTY CTPOYKaMH. DTO
CBSI3aHO C T€M, YTO MHOI[a BO3HUKAET HEOOXOAUMOCTb BIIMCATh B IEPBOHAYAIBHBIN TEKCT JICKLIMU OJHY UM HECKOJBKO CTPOUEK,
MMEIOIINX MPUHIUITAAIFHOE 3HAYeHHE U IOUEPITHYTHIX U3 APYTUX HCTOYHUKOB. PaccTosHIE MEX Ty CTPOKaMH HEOOXOIMMO TaKKe IS
MOJUEPKUBAHMS CJIOB WM IIEJIBIX TPYII CI0B (TaKoe MOAYEePKUBAHUE BBI3bIBACTCA HEOOXOJUMOCTHIO IPUBJIEYh BHUMAHKE K TAHHOMY
MECTY B TEKCTE IPU IIOBTOPHOM UTeHUH). OOBIMHO NOAYEPKUBAIOT ONIPEEICHHsI, BHIBOIBI.

Taxoke BayKHO NOJHOCTBIO 0€3 BCAKMX U3MEHEHHMH BHOCUTD B TETPaJb CXEMBbI, TAOIUIIBI, YEPTEXH U T.I1., €CJIU OHU NIPEATIOIAraloTCs B
nekuuu. st Toro, 9T00bI COBMECTUTH MEXAHHUYECKYIO 3aIHCh C TIOYTH JOCIOBHBIM (PHKCUPOBaHHEM HanOoJiee BaKHBIX IOJIOKEHHH,
MOXHO HCIIOJIb30BaTh CUCTEMBI YCIOBHBIX COKpalleHHH. B mepBylo ouepeb COKpamaloTcs ATUHHbIE CIIOBA U T€, YTO MOBTOPSIOTCS B
peun JiekTopa yaiie Bcero. [Ipu 3ToM caMo coKpamnieHue JODKHO OBITh IO BO3MOXKHOCTH KPATKHM.

CemuHnapckue (mpakTuieckue) 3ansatus CamocTosTensHas paboTa CTYASHTOB IO HOATOTOBKE K CEMHHAPCKOMY (TIPaKTHYECKOMY)
3aHSTHIO JIOJDKHA HAYMHATHCS C O3HAKOMIICHHS C TNIAHOM CEMHHAPCKOTO (TIPaKTUUECKOT0) 3aHATHS, KOTOPBIi BKIIOYAET B ceOsI
BOIIPOCHI, BHIHOCUMBIE Ha 00CY)KIEHHE, PEKOMEHIAIMH 10 TIOATOTOBKE K CEMHHAPY (MIPAKTHYECKOMY 3aHSTHIO), PEKOMEHIYEMYIO
JUTEpaTypy K Teme. M3ydeHue Matepuaia cienyeT HaqaTh ¢ MPOCMOTPA KOHCIIEKTOB JIEKIUA. BoccTaHOBHB B MaMsATH MaTepual,
CTYZEHT IPUBOJUT B CUCTEMY OCHOBHBIE IIOJIOKEHUS TEMBI, BOIIPOCHI TEMBbI, BBIACIISSA B HEH TJIaBHOE U HOBOE, HA YTO 00paIlanoch
BHUMAaHHME B JIEKIMH. 3aTeM ClielyeT BHUMATEIbHO MPOYUTATh COOTBETCTBYIOLIYIO INIaBYy YICOHUKA.

Jlnst Gonee yriyOIeHHOTO U3y4EHHs BOIPOCOB PEKOMEHAYETCs KOHCTIEKTHPOBAHUE OCHOBHOM M IOTIOJIHUTENBHOHN JIUTepaTyphl. UnTas
PEKOMEHIOBaHHYIO JINTEPATYPY, HE CTOUT MMACCHBHO IPUHUMATH K CBE/ICHHIO BCE HAIMCAHHOE, CIIEYeT aHATM3UPOBATh TEKCT, AyMaTh
HaJl HUM, 3TOMY CIIOCOOCTBYIOT 3aIIHCH 110 X0y YTCHUsI, KOTOPbIE IPEBPAIIAIOT YTEHHE B IPOIECC. 3aICH MOT'YT BECTHUCh B
Pa3IIYHOM (hOopMe: pa3BepPHYTHIX M MPOCTHIX ILTAHOB, BBIMUCOK (TE3HCOB), aHHOTALUH ¥ KOHCIIEKTOB.

IMono6pas, 0TpaboTaB MaTepHan 1 yCBOUB €r0, CTYICHT JO/DKEH Ha4aTh HEMOCPEACTBEHHYIO TOOTOBKY CBOETO BRICTYIJICHUS Ha
CEeMUHAPCKOM (TIPaKTHYECKOM) 3aHITHH IJIS 4ETO CIEeAYET NPOAyMaTh, KaK OTBETUTH HA KaXKAbIH BOIPOC TEMBI.

[To kax oMy BOIpoCy IUIaHa 3aHATUI HEOOXOIUMO ITOATOTOBUTHCS K YCTHOMY coo01eHuIo (5-10 MUH. ), ObITh TOTOBBIM IPUHSTH
ydacTHe B 00CYKICHUH U JOTIOJIHEHHHU JIOKJIAZI0B M COOOIICHUH (110 5 MHH.).

BeicTynienne Ha ceMUHapcKOM (TIPaKTUYECKOM) 3aHATUH JIOJDKHO YIOBIETBOPATH CIEIYIOIIUM TPeOOBaHHUSM: B HEM U3JIaratoTcs
TEOpeTHYECKUE MOAXOABI K pacCMaTpHBAaEMOMY BOIIPOCY, JAETCs aHAIN3 IPHHIMIIOB, 3aKOHOB, OHSTHH 1 KaTETOPHIi;




TEOPETHYECKUE TONOKESHUSI MOAKPEIUIAIOTCS (haKTaMu, IPUMEPAMH, BBICTYIICHHE JOJDKHO OBITh apryMEHTUPOBAHHBIM.
JlabopaTopHbIe pabOTHI ABIAIOTCS OCHOBHBIMH BUIAMH YY€OHBIX 3aHATHH, HAIIPABICHHBIMH Ha YKCIIEPHUMEHTAIBHOE (TIPAKTHYECKOE)
IIOJITBEPIKICHE TEOPETHYECKUX TOJIOKEHUH U (opMHUpOoBaHHe 001IenpodecCHOHANBHBIX U TPO(heCCHOHATIBHBIX KoMIeTeHniH. OHn
COCTABJISAIOT BAKHYIO YaCTh TEOPETUUECKOW U MPOPECCHOHANBHO MPAKTUYECKOH OATOTOBKH.

B npornecce naboparopHoii paboThl Kak BUa y4eOHOTO 3aHATHS CTYACHTHI BBIIOIHSIOT OHO WM HECKOJIBKO 3alaHUi  TIOJ
PYKOBOJICTBOM IIPETIOaBaTENs B COOTBETCTBUH C H3y4aeMbIM COJEp)KaHUEM y4eOHOTO MaTeprana.

[Ipu BeIOTHEHNH 00yUaIOIIUMICS 1a00PaTOPHBIX PA0OT 3HAYMMBIM KOMIIOHEHTOM CTaHOBSTCS ITPAKTUYECKUE 3aJJaHUS C
HCTIONIb30BaHNEM KOMIBIOTEPHOI TEXHUKH, Ta00PaTOPHO - MPHOOPHOTO 000pyI0oBaHMS U Ap. BeImonHeHne cTyieHTaMu
11a00paTOpHBIX paboT NPOBOAUTCS C 11EJIbI0: (POPMUPOBAHUS YMEHHH, TPAKTUYECKOTO OIIbITA (B COOTBETCTBUU C TPEOOBAHUSIMH K
pe3ysbTaTaM OCBOSHHS TUCLUIUIMHEIL, M Ha OCHOBAHWH NepeyuHs (JOPMUPYEMBIX KOMIIETCHIUH, yCTaHOBIEHHBIMU pabodeit
MIPOrPaMMOi AUCHMILIHHBL), 0000LICHNUS, CUCTEMAaTHU3alUH, YIITyOIeH!s, 3aKPEIJICHUS I0JIyYE€HHBIX TEOPETHYECKUX 3HAHUH,
COBEPIICHCTBOBAHUS YMEHUH IPUMEHSTH MOJIYIYSHHbIE 3HAHHS Ha TPAKTHKE.

CocraB 3agaHuii 17151 1a00paTOPHOH padOTHI JOJKEH ObITh CIIAHUPOBAH C PacueTOM, YTOObI 32 OTBEACHHOE BpeMs OHH MOTJIN OBITh
BBITIOJTHEHbI KAY€CTBEHHO OOJIBIIMHCTBOM CTYICHTOB.

[Mpu maHupOBaHUM JTAOOPATOPHBIX Pa0OT CIACAYET YUUTHIBATH, YTO B XO/IC BHITIOIHEHUSI 33/IaHUH Y CTYJICHTOB (POPMHUPYIOTCS yMEHHUS
Y MIPAKTHYECKHUI OIBIT paOOTHI C PA3IMYHBIMH TPUOOPAMH, YCTAHOBKaMH, 1a00paTOpHBIM 000PYI0OBAHUEM, aAlapaTypoH,
IIpOrpaMMaMH U JIp., KOTOPbIE MOTYT COCTABIIATh YaCTh MPO(ECCHOHANIBHON NPAKTHYECKOH MOJrOTOBKH, a TAKXKE UCCIIEI0BATEIbCKIE
yMmeHus (HabmoaaTh, CpaBHUBATh, aHAJIM3UPOBATh, YCTAHABIMBAThH 3aBUCUMOCTH, A€aTh BBIBOJBI H 0000IIEHHS, CAMOCTOSTEIHHO
BECTH HCCIeJOBaHUe, ODOPMIISITH PE3YIIbTATHI).

BrinonaHeHuIo 1a00paTOPHBIX paboT IpeIIecTBYeT IPOBEPKa 3HAHUH CTYICHTOB - UX TEOPETHYECKOH TOTOBHOCTH K BBINOJIHEHHIO
3a1aHMs.

DopMBI OpraHU3alMy CTYICHTOB TP NIPOBEACHUH J1a00PaTOPHBIX PabOT: PpOHTANIBHAS, TPYIIIOBAs U UHIUBHya bHas. [Ipu
(bpoHTaNBEHON QopMe OpraHU3aliy 3aHATHI Bce CTYAESHTHI BRIIOIHIIOT OJHOBPEMEHHO OIHY U Ty ke paboTty. [Ipu rpymnmosoii hopme
OpraHM3allMyU 3aHATUH OJIHA U Ta XKe padoTa BHINOIHASTCS IPyHNIaMy 1o 2 - 5 yenoBek. IIpu uHAMBUAYanbHOH GopMe opraHu3anuu
3aHATUI KOKIBIA CTYISHT BHIITOJHSICT HHANBAAYAIbHOE 3aJaHHUE.

Texymuii KOHTPOIb Y4€OHBIX JOCTIKEHUI [0 pe3ysbTaTaM BIIIOIHEHUS Ja00OPaTOPHBIX PaObOT MPOBOJUTCS B COOTBETCTBHUH C
CHUCTEMOH OlICHUBAHUS (PEHTHHTOBOM, HAKOTIUTEJILHON | JIp.), @ Takke (opMaMu U METOAaMH (KaK TPaJAUIIHOHHBIMH, TaK U
WHHOBAIIMOHHBIMH, BKJIFOYasi KOMITBIOTEPHBIC TEXHOJIOTUH ), YKa3aHHBIMH B paboyell mporpamMme AUCHUIUTUHBI (Moays1st). Texymmii
KOHTPOJIb IPOBOIUTCS B IIpeieniax yueOHOTo BpeMEHH, OTBEICHHOTO Pad0unM y4eOHBIM ITAHOM Ha OCBOCHHUE AVCIUIUINHEL,
pe3yJIbTaThl 3aHOCATCA B )KypHaJl Y4eOHBIX 3aHITHH.

O0BbeM BpeMEHH, OTBOAMMBIN Ha BBIITOJHEHHE JTa0OPATOPHBIX paboT, IJIAHUPYETCS B COOTBETCTBHH ¢ yueOHbIM TtaHom OTTOIT.
IMepeuens nmabopaTopHsix padot B PI1/], a Takxke KOIMYECTBO YacOB HA UX IPOBEAECHUE JIOKHBI 00eCIIeUNBaTh pealn3aluio
TpeOOBaHU K 3HAHHUSIM, YMCHHUSM U MPAKTUUYECCKOMY OTIBITY CTYJCHTA 110 TUCIMIUIHHE (MOYII0) cooTBeTcTBYyroMeit OITOIL.
CamocrositenbHas paboTa 00y4alonMxcsi— 3TO IUIaHUpyeMas yueOHas, yaeOHO-HCClIe10BaTeIbCKast, HAy4HO-UCCIIeI0BATENbCKas
paboTa, BBITIONHIEMast BO BHEAYAUTOPHOE BPEMsI 110 33JaHHIO M IPU METOIMYECKOM PYKOBOACTBE IPEToIaBaTellsl, HO Oe3 ero
HETIOCPEACTBEHHOTO y4acTHs.

O0BEeM caMOCTOSITENILHOM PabOTHI OIIpeAeNsieTcs] yueOHBIM INIAHOM OCHOBHO# NpodeccnoHaIbHON 00pa30BaTeIbHOMIPOrpaMMBbI
(OIIOII), paboyeit mporpaMMoi AUCIUIIIMHEL (MOIYJIS).

CamocrosiTenpHas paboTa OpraHu3yeTcsi H IPOBOJHUTCS € LEeNbI0 GOpMHUPOBaHUS KOMIETEHIINH, TOHUMaeMbIX KaK CIIOCOOHOCTh
NPUMCHATH 3HaAHUSA, YMCHUS U IMIHOCTHBIC Ka4ueCTBa JIsA yCHelHHO;I HpaKTH‘{eCKOﬁ JCATCIbHOCTH, B TOM YHUCJIC:

- (hopMHUpPOBaHMS YMEHHUH N0 TIOMCKY M UCIIOIh30BAHNIO HOPMAaTHBHOM, IPAaBOBOH, CIIPABOYHOM M CHIEHUATIBHON JINTEPATYPHI, a TAKKe
JIPYTUX UCTOYHHUKOB HH(OpMAIUH;

- KAYeCTBEHHOTO OCBOCHHS U CUCTEMATH3aLIH TTOJTyIeHHBIX TEOPETHUECKUX 3HAHUM, UX YTIIYOJCHUs U PACIIUPEHNS 110 TPUMEHEHHUTO
Ha YPOBHE MCKIIPEAMETHBIX CBHSCﬁ;

- (hopMUpOBaHMS YMEHUS IPUMEHSTH TTOJTyYeHHbIe 3HAHUS Ha PaKTHKE (B MPOGECCHOHANBEHOMN IEITENbHOCTH) 1 3aKPETUICHUS
MPAaKTUIECKUX YMEHHUH 00ydaronmxcs;

- Pa3BUTHS MMO3HABATENBHBIX CIIOCOOHOCTEH, POPMHUPOBAHUS CAMOCTOSTEIBHOCTH MBIIUICHUS 00yJatoInXCs;

- COBEPIICHCTBOBAHUS PEYEBBIX CIOCOOHOCTEN 00yJalomuXxcs;

- hopmMupoBaHus HEOOXOAUMOTO YPOBHS MOTHUBAIIMH 00YJAIOLIUXCS K CHCTEeMaTHYECKOH paboTe /sl Mo yueHHs 3HAHUH, YMEHHUN U
BJIaJCHUI B IIEPHOJT YIEOHOTO CEMECTpa, aKTUBHOCTH 00YJaIOIINXCsl, TBOPYECKONH HHUIATHBEI, CAMOCTOSTEIFHOCTH,
OTBCTCTBEHHOCTH U OPraHN30BAHHOCTH,

- (hopMHUpPOBaHUS CIOCOOHOCTEH K CaMOPa3BUTHIO (CAaMOMIO3HAHMUIO, CAMOOTIPEETICHUI0, CAMOOOPA30BaHHIO,
CaMOCOBEPILICHCTBOBAHUIO, CAMOPEATH3ALH 1 CAMOPETYIISIINN);

- Pa3BUTHs HAYYHO-UCCIIEA0BATENILCKUX HABBIKOB,;

- pa3BUTH HABBIKOB MECKJINYHOCTHBIX OTHOIIICHHH.

K caMocTosTensHO#t paboTe Mo JUCIHIUTMHE (MOYIII0) OTHOCSTCS: MPOopaboTKa TEOPETUIECKOTO MaTepraa JUCIUILTHHBI
(MOJ]yHﬂ);HOJIFOTOBKa K CEMUHApCKUM U MPAKTUYCCKUM 3aHATUAM, B T.4. IOATOTOBKA K TCKYIIEMY KOHTPOJIKO YCIICBACMOCTH
00y4Jaromuxcsi(TeKyas aTTecTamys ); IOArOTOBKA K JIAOOpaTOPHBIM paboTaM; IOATOTOBKA K MIPOMEXYTOUHO aTTecTanuy (3auéram,
9K3aMEHaM).

Buzbl, popMbl 1 00BEMBI CAMOCTOSTENBEHOM PadOTHI 00YJAIOIIMXCSIIPY H3YYSHUH TUCIMTUTMHEI (MOJIYJIST) OTPEACIISIFOTCSL:

- COZIep’KaHUEM KOMIIETeHINH, GOPMHUPYEMBIX AUCUUILTHHON (MOIyNIeM);

- cienudUKON TUCHUILIMHBI (MOAYJIS), TPUMEHSIEMBIMU 00pa30BaTEeIbHBIMH TEXHOJIOTUSMH;

- TpynoeMkocTbio CP, perycMOTpeHHO# y4eOHBIM IIIaHOM;

- YPOBHEM BbICIIETr0 0Opa3oBaHus (OakanaBpHar, ClielIMaIUTET, MarucTparypa, acliupanTypa), Ha koropom peanuzyercst OI1OIT;

- CTETICHBIO MTOJTOTOBIEHHOCTH 00yJaIOIINXCSL.

KypcoBas paboTa sBisieTCsl CaMOCTOATEIbHBIM TBOPYECKUM IIHCbMEHHBIM HAYYHBIM BHJIOM J€ATEIbHOCTH CTYIEHTa 10 pa3paboTke
KOHKpETHOH TeMbl. OHa OoTpakaeT IPHOOPETEHHbIE CTYJEHTOM TEOpPEeTHIECKIEe 3HAHMS U IIPAaKTHIecKue HaBbIKH. KypcoBas paboTa
BBINOJIHAETCS CTYIEHTOM CaMOCTOSTENILHO 1101 PYKOBOJICTBOM IIpENoaaBaTes.




KypcoBas pabota, HapsIy ¢ 9K3aMEHaMH U 3a4e€TaMu, SIBISICTCS OTHOU M3 (POPM KOHTPOJIS (ATTECTalMK), TO3BOJISIONICH OIPEeTUTh
CTEIEHb MOArOTOBICHHOCTH Oyaymiero cnennaincta. KypcoBbie paboThl 3alHMIAIOTCS CTYACHTAME [0 OKOHYaHUH H3YYCHUS
YKa3aHHBIX TUCLHUILIHH, ONMPEACICHHBIX Y4eOHBIM [UIAHOM.

OdopmiieHre paboThI TOJDKHO COOTBETCTBOBAThH TpeboBaHusAM. O0beM KypcoBoil paboTsl: 25—30 crpanuil. CIIUCOK JIUTEPATYpPhl U
[Mpunoxenus B 00beM paboThl He BxoaaT. Kypcoas paboTa JoKHA COACPKATh: THUTYIIBHBIN JIHCT, COepKaHKe, BBEJICHUE, OCHOBHYIO
4acTh, 3aKIIFOUEHHUE, CIIMCOK JIUTEPATyphl, MpUIokeHue (mpu HeoOxoaumocTH). KypcoBast paboTa moAnIeKUT pelieH3NpOBaHHIO
PYKOBOJIUTENEM KypCOBOI paboThl. PerieH3us siBisieTcst OQUIMATBHBIM JOKYMEHTOM U MPUKIIAIBIBACTCS K KYPCOBOH paboTe.
Temarrka KypcoBBIX pabOT pa3padaTsiBaeTCsi B COOTBETCTBUH € yIeOHBIM ITAHOM. PyKOBOIHTEIb KypPCOBO pabOTHI JIUIIb HOMOTAET
CTYZICHTY OIPE/ICIUTh OCHOBHBIC HAMIPABIICHHUS PabOThI, OYEPTUTH €€ KOHTYPHI, YKa3bIBACT T€ HCTOUYHHUKH, HA KOTOPBIC CIIETyeT
00paTUTh IIIABHOC BHUMAHHUE, Pa3bsICHSIET, T/I€ OTBICKATh HEOOXOAUMBIC KHHTH.

CocTaBleHHbII CMIUCOK HCTOYHUKOB HAYIHOW HMH(MOPMAIIHH, TOATICKAINI N3yISHHIO, CIeYeT OKa3aTh PYKOBOJUTENIO KYyPCOBOI
paboThI.

KypcoBas paboTa cocTOUT U3 IMaB U naparpadoB. BHe 3aBHCHMOCTH OT pellaeMBbIX 33/1a4 M BBIOPAHHBIX MTOIX0JIOB CTPYKTYpa
paboThI TOJDKHA CO/ICPIKATh: THTYIIBHBIN JIMCT, COACPKAHUE, BBEACHHE, OCHOBHYIO YaCTh; 3aKJIFOUYCHHE; CIIUCOK JINTEPATyPBI;

MIpUIOKEHUE(s).

Bo BBeieHNN HEOOXOAUMO OTPa3HUTh: aAKTYaJbHOCTH; OOBEKT; MPEAMET; IeNb; 3adadyd; METOABI HCCIE0BAHMS; CTPYKTypa
paboThL.

OCHOBHYIO 4acTh pabOTHI pEKOMEHAYeTCs Pa3euTh Ha 2 IIaBbl, KaKAas U3 KOTOPBIX JODKHA BKIIOYATh OT ABYX 0 YETHIPEX
naparpados.

CozepkaHue IIaB U UX CTPYKTYpa 3aBUCHUT OT TEMbI U aHAJIU3UPYEMOro MaTepuaa.

ITepBas rmaBa HODKHA HMETh 0030pHO—aHANMTHIECKHIT XapaKTep M, KaK MPaBUIIO, IBIACTCS TEOPETHIECKOL.

Bropas rnaBa o 0ojbLIei YacTH pacKphIBaeT HACKOJIBKO 9TO BO3MOXKHO IIPeJMET UCCIeoBaHus. B Hell npuBoAaTCs NpakTuuecKue
JIaHHBIE 10 TIPOOJIeMaTHKe TeMbI HCCIEeOBAHMS.

Br1BosibI 0OPMIIAIOTCA B BUI€ HEKOTOPOTO KOJIMUECTBA IPOHYMEPOBAHHBIX a03alleB, YTO MIPUAAET HEOOXOJUMYI0 CTPOHHOCTD
M3JI0)KEHUIO H3YUeHHOTO MaTepHaia. B HUX MoABOANTCSA HTOT MPOBEAEHHOH pabOTHI, HETIOCPEICTBEHHO BBIBOMBI, BEITEKAIOIIHE U3
Bcel pabOThI M COOTBETCTBYIOLIME BHIIBICHHBIM IIPOOJIeMaM, IIOCTAaBICHHBIM BO BBEACHUH 3a/jauaM paOoThl; YKa3bIBAETCs, C KAKUMU
TPYAHOCTSMH NPHUIILIOCH CTOJIKHYTHCS B XOJI€ UCCIIEA0BAHNS.

IMTpaBuna Hanmucanus 1 oOpMIIEHHUS KypcoBOil paboThl perinaMeHTupyroTes IlonoxeHneM o KypcoBoii pabote (Ipoekte),
yYTBEp>KIeHHBIM perrenrneM YueHnoro coBeta ®I'bOY BO I'AT'Y ot 27 anpenst 2017 T.




