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01.03.01 Matematuka
[TpuknagHas MaTeMaTHKa ¥ IPOrpaMMHUPOBaHHUE

Kpammpuxarus O0axanasp
®dopma o0ydeHust o4Has
OO01mmast TpyI0eMKOCTh 4 3ET
Yacos 1o yueGHOMY IJIaHy 144 Bubl KOHTPOJS B ceMecTpax:
B TOM YHCIIE: 9K3aMeHBI 6
ayUTOPHbIE 3aHATH 36
camocTosITeNbHast paboTta 71,1
4acoB Ha KOHTPOJIb 34,75

Pacnpezle.ﬂelme YacCoB JUCHUIIVIMHBI 110 CEMeCTpaM

Cemectp 6 (3.2)
(<Kypc>.<Cemectp Ha Kypce>) Hroro
Henens 16
Bup 3anaruit v PII i PII

Jlexuuun 18 18 18 18
JlabopaTopHsbie 18 18 18 18
Koncynbranum (s cTyaeHTa) 0,9 0,9 0,9 0,9
KoHTpons camocTosTensHON paboThI TIPH 0,25 (0,25 (0,25 [0,25
MPOBEICHUH aTTECTAlUU
Koncynbranuu nepes 5K3aMeHOM 1 1 1 1
Uroro ayn. 36 36 36 36
Konrakrnas pabora 38,15 | 38,15 | 38,15 | 38,15
Cam. pabota 71,1 | 71,1 | 71,1 [71,1
Yacel Ha KOHTPOJIb 34,75 | 34,75 | 34,75 | 34,75

Wtoro 144 144 [144 |144




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

Paboyas mporpaMma JUCIUATUTAHBI
AHayiu3 1aHHbIX B R

paspabotana B coorBeTcTBrM ¢ PI'OC:

®denepabHbIN rOCYIAPCTBEHHBIH 00pa30BaTebHbBII CTAHAAPT BBICHIEro 00pa30oBaHus - OaKkaxaBpuar M0 HAIPABJICHUIO ITOrOTOBKU
01.03.01 Maremaruka (mpuka3 MunoopHayku Poccun ot 10.01.2018 1. Ne 8)

COCTaBJIcHa HA OCHOBaHHUY YIE€OHOTO IIIaHa!
01.03.01 MaremaTuka

YTBEpKIIeHHOT0 yu€HbIM coBeToM By3a oT 30.01.2025 npotokon Ne 2.

PaGouast mporpaMma yTBeprKieHa Ha 3acelaHuu Kadeapbl
Kkadenpa MaTeMaTHKH, PU3NKH 1 HHPOPMATHKH

[Iporoxomn ot 10.04.2025 npotokon Ne 10

3aB. kadenpoit bornanosa Pana AnexcanapoBHa



BuszupoBanue PIIJ] 1151 ucrioTHeHUsI B 0YepeTHOM Y4eOHOM roay

Paboyas mporpamMMa mepecMOTpeHa, 00CyXkIeHa H 0J00peHa IS
ucnonHeHus B 2026-2027 yueOHOM ToAy Ha 3aceaHnuu Kadeapbl
kadenpa mareMaTukH, GU3NKH 1 HHPOPMATHKH

[Iporokom ot 2026 1. No
3aB. kadenpoit bornanosa Pana AnexcanapoBHa

Buzuposanue PIIJ] nns ucnoiHeHust B ouepeHoOM y4eOHOM roay

PaGouas nporpamma rnepecMoTpeHa, o0Cyx/IeHa U 0J00peHa 1is
ucnonaenus B 2027-2028 yueOHOM roay Ha 3aceaHnH Kadeapnl
kadenpa MaTeMaTHKH, PU3UKH U HHPOPMATHKH

[Ipotokom or 2027r. Ne
3aB. kadenpoit bornanosa Pama AnexcanapoBHa

Buzuposanmue PIIJI ans ucnoiHeHust B ouepeHoOM y4eOHOM roay

Pabouas nmporpamma nepecmMoTpena, o0CyxieHa U 0JJoOpeHa 1is
ucronHenus B 2028-2029 yuyeOHOM roay Ha 3aceIaHnu Kadeapnl
kadenpa MaTeMaTHKH, PU3UKH 1 HHPOPMATHKH

[Ipotokom ot 2028 . Ne
3aB. kadenpoii bornanosa Pana AnexcanapoBHa

Busuposanmue PIIJ] a5 ucnosiHeHusI B 0UepeTHOM y4eOHOM roxy

Pabouast mporpamMmMa nepecMoTpeHa, o0cyxKaeHa u 000peHa s
ucnonHenus B 2029-2030 yyeGHOM oAy Ha 3aceIaHnu Kadeaphl
kadenpa mareMaTuku, GU3NKH 1 HHPOPMATHKH

IIpotokom or 2029r. Ne
3aB. kadenpoit bornanosa Pana AnexcanapoBHa



1. HEJIA U 3AJAYY OCBOEHUSA JUCIITUITIJINHbBI

1.1 | LJenu: V3y4nTh cTaHOApTHBIC IIPOLEAYPHI, METOIBI M IPHEMBI SI3bIKa BBICOKOTO YPOBHS R, HEOOXOoAMMEBIE AT peIIeHHs
3a7a4 aHalIM3a JaHHBIX

1.2 | 3adauu: 1. VI3ydyeHne OCHOB OCHOB aHallM3a IAHHBIX

2. ®opMupoBaHUE 3HAHWH, YMEHUH W HABBIKOB, MO3BOJIIONINX OBIAJETh METOJAMHU M CPEJCTBA pa3paboTKu
ITOPUTMOB aHAJIN3a JaHHBIX

3. ®opMUpOBaHHE HABBIKOB Pa3paOOTKH MPOrPaMMHOI0 00ECIEUEH s PEATU3YIOMIETO ATOPUTMBI HHTEIUIEKTYaIbHOM
00pabOTKK TaHHBIX

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OOII

Hukn (pazpen) OOIT: b1.0

2.1 | TpeGoBaHusl K NpeIBAPUTEIbHOI MOATOTOBKE 00Y4aIOLIerocs:

2.1.1 | MaremaTnueckas CTAaTHCTHKA

2.1.2 | TexHOIOTHS MIPOTrPaMMHUPOBAHUS U paboTa Ha OBM

2.1.3 | Teopust BeposiTHOCTEN

2.2 | IMcOMIUIMHBI H IPAKTUKH, 1J18 KOTOPHIX OCBOEHNE TaHHOI JUCHHILTHHBI (MOIYJIsI) HEOOXOAUMO KAK
npeaiIecTBYIOIIee:

2.2.1 [[ToaroToBka K IMpoLeAype 3aIUThI ¥ 3aIIUTa BEITYCKHON KBaIH()UKAIIMOHHON PaboTHI

3. KOMIETEHLIUH OBYYAIOIIETOCSI, ®OPMHUPYEMBIE B PE3YJILTATE OCBOEHUSI JUCIIATIINHBI
(MOJLY.JIsT)

YK-1: CniocodeH ocylecTB/IATh IOUCK, KPUTHYECKHIl AHAIN3 U CHHTe3 HH(OPMALU, IPUMEHSITh CHCTEMHBbII OAX0 1JIsl
pelieHNsi MOCTABJIEHHBIX 32124

N-1.YK-1: [leMoHCTPpUPYeT 3HAHUE 0COOCHHOCTEl CHCTEMHOI0 U KPUTHYECKOI0 MbIILICHUS, APTYMEHTHPOBAHHO
(opmupyeT codCTBEHHOE CYXKIeHHe U OLeHKY HH(popManuy, IPUHUMAeT 000CHOBAHHOE pellieHue.

JleMOoHCTpHUpYeT 3HaHNE 0COOEHHOCTEH CUCTEMHOTO ¥ KPUTHYESCKOTO MBIIIUICHHUS B aHATN3E TAaHHBIX

HNI-2.YK-1: [IpumensieT jJornyeckue popmMbl H MpoIeayphbl, CIIOco0eH K pedieKcuu 1Mo MmoBoy COOCTBEHHON U 1YKOii
MBICJIMTEJIbHOM JAeATCJIbHOCTH.

IMpumensier morudeckue GOPMBI U MPOIEAYPHI B aHAIN3E TaHHBIX

HNJI-3.YK-1: Anaau3upyeT HCTOYHMKH HH(OPMAIUH C He/JbI0 BbISIBJICHHS HX NPOTHBOPEYHii U MOUCKA JOCTOBEPHBIX
CyXKIeHHu .

AHanu3upyeT UCTOUYHUKH HH(GOPMAIIUH C IETIbIO BBISBICHUS UX IPOTUBOPEUUI U MOUCKA JOCTOBEPHBIX CYKJCHUI B aHAIH3€E
JTaHHBIX

OIIK-1: CniocodeH npumMeHsTh QyHIaMeHTAJIbHbIE 3HAHNS, MOJIy4YeHHbIE B 00J1aCTH MaTeMATHYeCKUX U (MJIH)
€CTeCTBEHHBIX HAYK, U HCMOJIb30BATh HX B MPO(eCcCHOHATbHOM AesITeJIbHOCTH

N A-1.0IIK-1: 3HaeT ocHOBHBIE IIOHSITHSI, OTIPe/ieJIeHHsl, CBOICTBA MAaTeMAaTHUYECKHX 00bEeKTOB, (POPMYIHMPOBKH H METOIbI
JA0Ka3aTeJbCTB MATEMATHYECKHX YTBeP KIeHHI

3HaeT OCHOBHBIC MOHATHUA, OITIPEACIICHUAA, CBOMCTBAa MaTeMaTUYECKUX OOBEKTOB B aHAIU3€ JaHHBIX

HN-2.0IIK-1: YMmeeT 10Ka3bIBaTh YTBEP:KICHHUS, PELIATh 3a1a4H B 00/1aCTH MATEMATHYECKUX HAYK

YMeeT noka3bIBaTh YTBCPKACHUA, pCIIaTh 3a1a41 B 00J1acTH aHaJIM3a TaHHBIX

4. CTPYKTYPA U COJEPKAHUE JUCHUIIINHBI (MOAYJIS)

Koz HaunmenoBanue paszneios u Tem /B | Cemectp / | YacoB | Kommeren- | Jluteparypa | Hate | IIpumeuanune
3aHATHS 3aHATHSA/ Kypce IHH PAKT.

Pazgen 1. [IpeapapurenbHblii aHaIN3
JTAHHBIX




1.1

IIpenBapuTenbHBIif aHaTN3 JaHHBIX /JIek/

NI-1.YK-1
WJ-2.YK-1
WJI-3.YK-1
WJI-1.0TIK-
1 U1-
2.01IK-1

J1.1
J1.2J12.1

1.2

[IpenBapuTenbHBI aHATH3 JaHHBIX /J1ab/

V-1.VK-1
WJ1-2.YK-1
WJI-3.YK-1
WJI-1.0TIK-
1 UJ1-
2.0TIK-1

J1.1
JI1.2J12.1

1.3

[IpenBapuTenbHbIil aHamu3 qaHHBIX /Cp/

16

TI-1.YK-1
WJ-2.YK-1
WJI-3.YK-1
WJI-1.0TIK-
1 U1-
2.0IIK-1

J1.1
J1.2J12.1

Paznen 2. Cpeaa craTuCTHYECKOTO
aHaJM3a JaHHbIX R

2.1

Cpea cTaTHCTUYECKOTO aHAIM3a JAHHBIX
R /JIex/

NI-1.YK-1
WJ1-2.YK-1
WJ1-3.YK-1
WJI-1.0TIK-
1 U1-
2.0IIK-1

Jd1.1
J1.2J12.1

2.2

Cpena cTaTHCTHYECKOrO aHaIM3a JaHHBIX
R /J1a6/

WI-1.YK-1
WJ1-2.YK-1
WJ1-3.YK-1
WJI-1.0TIK-
1 UJ1-
2.0IIK-1

Ji.1
JI1.2J12.1

23

Cpena CTaTHCTHYECKOrO aHAIN3a JAHHBIX
R /Cp/

16,1

WI-1.YK-1
WJI-2.YK-1
WJ1-3.YK-1
WJI-1.0TIK-
1 U1-
2.0IIK-1

Jd1.1
J1.2J12.1

Paznen 3. [IpoBepka craTHCTHYECKHX
TrumnoTes3

3.1

IIposepka craTucTHyeckux runotes /JIex/

WI-1.YK-1
WJI-2.YK-1
WJ-3.YK-1
WJI-1.0TIK-
1 U1-
2.0IIK-1

J1.1
J1.2J12.1

32

IIpoBepka cTaTucTHYeCKUX rumnote3 /J1ad/

W-1.YK-1
WJ1-2.VK-1
WJ1-3.YK-1
WJI-1.0TIK-
1 -
2.0IIK-1

J1.1
JI1.2J12.1

33

IIposepka cratucTrdeckux rumnores /Cp/

12

WI-1.YK-1
WJI-2.YK-1
WJ-3.YK-1
WJI-1.0TIK-
1 U1-
2.0IIK-1

J1.1
J1.2J12.1

Pa3nen 4. [Tocrpoenune moaeei
perpeccuu




4.1

Ioctpoenne mozaeneit perpeccun /JIex/

NI-1.YK-1
WJ-2.YK-1
WJI-3.YK-1
WJI-1.0TIK-
1 U1-
2.01IK-1

J1.1
J1.2J12.1

4.2

IMoctpoenue Mojeneit perpeccun /J1ad/

V-1.VK-1
WJ1-2.YK-1
WJI-3.YK-1
WJI-1.0TIK-
1 UJ1-
2.0TIK-1

J1.1
JI1.2J12.1

43

Ioctpoenne mozaeneit perpeccun /Cp/

27

TI-1.YK-1
WJ-2.YK-1
WJI-3.YK-1
WJI-1.0TIK-
1 U1-
2.0IIK-1

J1.1
J1.2J12.1

Paznen 5. Koncyabranuu

5.1

Koncynpranus no gucuumuiiae /Konc/

0,9

WI-1.YK-1
WJI-2.YK-1
WJI-3.YK-1
WJI-1.0TIK-
1 UJ1-
2.0TIK-1

Paznen 6. [Ipome:kyrouHasi aTrecTauus
(3K3aMeH)

6.1

ITonroToBka K 3k3aMeHy /DK3aMeH/

34,75

WI-1.VK-1
WJI-2.VK-1
WJ1-3.YK-1
W/JI-1.0TIK-
1 UJ1-
2.0lIK-1

6.2

Kontpoms CP /KCPATT/

0,25

TI-1.YK-1
WJ1-2.YK-1
WJ1-3.YK-1
WJI-1.0TIK-
1 UI-
2.0IIK-1

6.3

KonTtaktHas padota /KoHcIK/

WI-1.VK-1
WJI-2.VK-1
WJ1-3.YK-1
W/JI-1.0TIK-
1 UJ1-
2.0lIK-1

5. ®OHJ OIIEHOYHbBIX CPEACTB

5.1. IlosicHuTEeILHAS 3aIIMCKA

1. Haznauenue ¢oHaa oueHOYHBIX cpeacTB. OLEeHOYHbIE CPeCTBA NPeAHA3HAUEHBI ATl KOHTPOJIS U OLIEHKU 00pa30BaTEeIbHBIX

JOCTHKEHHH 00y4aroInXcsl, OCBOMBIINX IPOrPaMMy YIeOHOM AUCIIATUTHHEL.

2. @OHJ OLIEHOYHBIX CPEACTB BKIIOYAET KOHTPOIbHBIE MaTEepHANIbI IS IPOBEACHUS BXOAHOTO KOHTPOJIS, TEKYIIEro KOHTpous 1 u
2 B ¢opMe BOIPOCOB, 3aJaHUH, a TAKKe IPUMEPHBIH NepeyeHb BOIPOCOB JJISl IPOBEACHUS IPOMEKYTOUHON aTTecTaluu B hopme
9K3aMeHa.

5.2. OueHovHbIE cpeacrBa 11l TEKYIIEero KOHTPOJIst

IIpumMepHbIi KOMIIEKT TecTa "BxoaHoi KOHTpOIB"

AW = =

. Uro Ha3pIBaeTCA aNropuTMom?
. IOCJIE€J0BATEILHOCTh KOMaH I, KOTOPYEO MOKET BBIIOJIIHUTD UCIIOJHUTEID
. CHCTeMa KOMaH UCTIOTHUTEIS

. HyMEpOBaHHasl 10CIIE]0BATENBHOCTD CTPOK

. HCHyM€pOBaHHasl II0CJIE0BAaTEIbHOCTb CTPOK




. UTo Takoe MCIIOIHUTEIb AIrOpUTMa?

. OTO CIIMCOK KOMaHJ AJIs PEIICHHS II0OCTABICHHOH 3a1a4H.

. OT0 mporpamma, CocTaBJICHHAs [0 3aJaHHOMY aJITOPUTMY.

. OT0 00BEKT, KOTOPHIH CIIOCOOEH MOHUMATh M UCIIOJIHATH KOMaH/Ibl, YKa3aHHBIE B aITOPUTME.

W N = N

. Kaxoii anroputm Ha3piBaeTCA HUKIUIECKIM?

. AropuTM™, B KOTOPOM KOMaH/Ibl pabOTaIOT [TOCEI0BATENLHO OJTHA 33 APYTroi.

. AnroputM, B KOTOPOM KOMaHJ1a I HECKOJIBLKO KOMaH[] pab0oTat0T MHOTOKPATHO.

. Airoput™, KOTOpBIH paboTaeT 1100 MO OHOW BETBH, JTUOO IO JPYroi, B 3aBUCHMOCTH OT BBITIOJTHEHHSI YCIIOBHSL.

W N = W

. Kakoii anroputm HasbIBaeTcs TMHEHHBIM?

. ANTOpHUTM, B KOTOPOM KOMaH bl pab0TaIOT MOCIEI0BATEABHO OJJHA 33 JPYTOM.

. ATTOpHUTM, B KOTOPOM KOMaH/1a MJIM HECKOJIBKO KOMaH/ pab0TaloT MHOTOKPATHO.

. AnTopHuTM, KOTOpBI paboTaeT 1160 1Mo 0JHOH BETBU, THOO0 1O APYTOH, B 3aBUCUMOCTH OT BBITIOJIHCHUS YCIOBHSI.

W N =

. Kaxoit anroput™ Ha3bIBaeTCS aNTOPUTMOM BETBICHUS?

. ANTOpHUTM, B KOTOPOM KOMaH B pabOTAIOT IOCIIEIOBATEIBHO OJJHA 32 JPYTOH.

. ANITOpUTM, B KOTOPOM KOMaH[Ia WJIM HECKOJIBKO KOMaH/ pab0Tal0T MHOTOKPATHO.

. ANTOpHUTM, KOTOPHII paboTaeT MO0 10 OTHOM BETBH, JTHOO 110 APYToi, B 3aBUCUMOCTH OT BBITIOIHCHUS YCIIOBHSI.

W N —= W

6.Mognens ecTb 3aMelIeHHe H3y4aeMOr0 00BEKTa IPYTUM 00BEKTOM, KOTOPBIH OTPaXKaerT. ..
1. Bce cTOPOHBI JaHHOTO 00BEKTA

2. HEKOTOpHIE CTOPOHBI JAHHOTO 00BEKTa

3. cyIIecTBEHHbIE CTOPOHBI JAHHOTO 00BEKTa

4. HeCyIIeCTBEHHBIE CTOPOHBI JAHHOTO 00BEKTa

7.Mopenb cofepXuT HHGOPMAIIHH. . .

1. cTONBKO e, CKONBKO U MOJCIUPYEMBI 0OBEKT
2. MeHblIIE, 4eM MOJETUPYEMBIIl 00BbEKT

3. OoJbIIIe, YeM MOACITHPYEMBIH 00BEKT

4. He comepHUT HH(POPMAIUN

8.KakoBbI 0OCHOBHBIE 3TaIbl 00pabOTKH MH(POPMALIMN KOMITBIOTEPOM?
1. BBox 1 BEIBOJ HH(pOPMANIHH.

2. Boa, npeoOpa3zoBaHue, XpaHEHHE, BEIBOJ HH(POPMAIIHN.

3. Coxpanenue nHpopmaluu B Gaiine.

9.Kaxoit aTan pemeHus 3aaui Ha KOMIIBIOTEpE OTCYTCTBYET B CIIEAYIOMIEH EeMOUKe:00beKT - ... - HCCIIE0BaHIE MOJIENU Ha
KOMITBIOTEPE - aHANIN3 PE3YJIbTATOB U KOPPEKTUPOBKA MOJETH?

1. moctpoenue HHGOPMAITMOHHON MOAETH

2. KOJMPOBKA AITOPUTMA HA SI3BIKE MPOTrPaMMUPOBAHHS

3. aHaNU3 MOJTYYEHHBIX JaHHBIX

4. pa3paboTKa aaropuTMa

10. CBOMCTBOM alropuT™Ma SIBISETCA:

Pe3ynpTaTHBHOCTS;

HuxmmaHOCTS;

B03MOXXHOCTD H3MEHEHUS MOCIIEA0BATEIFHOCTH BEIIOTHEHHUS KOMaH];
B03MOXXHOCTD BBITNIOJIHEHUS alrOPUTMa B OOPaTHOM TOPSIIIKE;
IpocroTa 3ammcy Ha SA3BIKAaX IPOTPAMMHUPOBAHHS.

Nk v =

Kpurepnu oneHkn
«3a4dTeHo» — BHIMOJIHEHHE BepHO Oosee 60% 3amaHuii.
«He 3aureHo» — Beimonnenune 60% u MeHee 3aaHuil BEPHO.

IIpumepnsie Bonpocs! "Tekymuii KoHTpoab 1"

OOBEKTHI KaKOro Kiacca Bo3BpamaeT GyHKIus table?

Kaxk copmupoBats BeO-3ampoc u3 R, 4To0BI H30exkaTh OIIOKHPOBKH CaiTOM?

Cumynupyiite ABe IepeMeHHbIe IIHHOW 50 eIUMHUI] ¢ HOPMAIbHBIM paclpeneNicHueM U ¢ koppemsanueit 0.8.

. HamumuTe 1o mamsaTH KoA TOYEYHOro rpayika ¢ pa3HOLBETHBIMH TOYKaMH U HMOANMCSIMH C UCIIONB30BaHUEM (YHKIIHN
gplot makera ggplot2.

5. Cdopmupyiite Tabnuiy pe3yabTaToB JMHEHHOI perpeccuu U BITpy3utre ee B opmare html.

6. UYem meananus otiandaercst ot Moaepauuu? [Ipuseante npumep.

B~




Kpurepuu oneHkn
«3a4TeHo» — BHIMOJIHEHHE BepHO Oostee 60% 3amaHui.
«He 3aureHo» — BemmonHeHne 60% u MeHee 3aJaHui BEPHO.

IIpumepusie Bonpocs! "Tekymuil KOHTpoIb 2"

L. Kak MopenupyroTcst Mozepanus U MeAualys NepeMEeHHbIX?

2. Uro takoe napamerpsl Moaenu? YeM OHM OTVIMYAIOTCS OT NEPEMEHHBIX?

3. UYro Takoe orpaHHUCHHE M (pukcanus napamerpoB? J[Is 4ero OHH MOTYT IPHMEHSATHCS?

4. Hapucyiite myteByto quarpammy CTPYKTYpPHOH MOJAENH ¢ HAaOMIOZaeMbIMU IepeMeHHBIMH. [10sCHUTE CMBICT KaXKAOTro
JJIEMEHTA.

5. 3ageM HeoOXOoIMMa OLEHKa coriacus Moaenn? ONHIIKTEe IPUHITUI TPaIHIHOHHBIX OIEHOK COTJIACHs MOJACIH

Kpurepuu oneHku
«3a4TeHo» — BHIMOJIHEHHE BepHO Oostee 60% 3amaHui.
«He 3aureno» — BeinoiHenue 60% u MeHee 3a1aHUil BEPHO.

5.3. Tembl NMCbMEHHBIX padoT (3cce, pedpepaThbl, KypcoBbie padoThI U AP.)

He npenycMoTpensl

5.4. OueHOYHBIE CPeACTBA 151 MPOMEKYTOUHOI aTTeCTALMM

Bormpocsl k 3x3aMeny

OOBeKTHI KaKoro Kiacca Bo3BpamaeT QpyHkuus table?
Kak cdopmuposars BeO-3ampoc u3 R, 4To0bI n3dexars OJIOKHPOBKU caifTom?
CumynupyiiTe aBe nmepeMeHHbIe ATuHOW 50 eANHMII ¢ HOPMAIBHBIM pachpeeieHneM U ¢ Koppesiueit 0.8.
Hanumure no namsaru KOJI TOYECYHOI'O Fpa(bI/IKa C pa3sHOUBETHLIMU TOYKAMHU U MNOAIUCAMHU C UCIOJB30BAHUCM
yHKIMHU gplot makera ggplot2.
CdopmupyiiTe TabiuIly pe3ysbTaToB JMHEHHONW perpeccuu  BhITpy3ute ee B Gopmare html.
Uem Meananus otiauyaercst or mozeparuu? [Ipusenure npumep.
Kak MonemupyroTcs mMozepanust 1 Meananus MepeMeHHBIX?
Uro Taxkoe mapaMeTpsl Mozenu? Yem OHM OTIMYAIOTCS OT NMEPEMEHHBIX?
9. Uro Takoe orpaHn4eHHe U PUKcanus mapamerpoB? J[Is 4ero oHM MOTYT MPUMEHSTHCS?
10. Hapucyiite myreByto auarpaMmy CTPYKTYPHOH MOJEIH C HAOMOJaeMbIMH IEpPEMEHHBIMU. [0SICHATE CMBICT KaXKIOTO
JJIEMEHTA.
11. 3adem HeoOXoanMa OIeHKa cortacus Moaenu? ONUIIKNTE MPUHIUI TPAIUIIHOHHBIX OLIEHOK COTJIACHS MOJICIH

PNV R W=

Kpurepuu onenku:

- OLIEHKA «OTJIMYHOY» BBICTABIISIETCS CTY/ICHTY, €CIIM IPOAEMOHCTPHPOBAHO TIIyOOKOE U MMPOYHOE YCBOGHHE MaTepuara, T.e.
MIOCJIEI0BATENIFHO, TPAMOTHO M JIOTHYECKH CTPOWHO M3JIOKEHBI BCE TPH BOIIpoca OMIIeTa, YTO ONpeieNisieT OBBIIICHHBIN
YPOBEHB;

- OLIEHKA «XOPOIL0» BHICTABISIETCS CTYJCHTY, €CIIM MPOJEMOHCTPHUPOBAHO JIOCTATOYHO ITOJTHOE YCBOCHNE MaTEepHaa, T.e.
YaCTUYHO HM3JI0KCHBI IEPBHIH U (FITH) BTOPOH BOMPOCH! OMIeTa U BHITOTHEHO YMEHHUE, UYTO ONpPEICIseT MOPOTOBI YPOBCHE,
- OIICHKA «YIOBJICTBOPUTEIFHOY» BBICTABISIETCS CTYACHTY, €CIIH MIPOJASMOHCTPUPOBAHO O0IIIee 3HAHNE MaTepraa, T.e. YaCTHIHO
M3JI0KEH TIEPBBIA MIIM BTOPOIT BOIPOC U BBITIOJTHEHO YMEHHE, UTO OTIPENENsIeT IIOPOTOBBIH YPOBEHB;

- OIICHKA «HEYIOBIETBOPUTEIHHOY BBICTABIISICTCS CTYACHTY, €CII IPOJEMOHCTPHUPOBAHO HE 3HAHHUE MaTepHaia, He BiaeHHe
MTOHATUIHBIM aIlllapaToM, T.€. OTCYTCTBYET H3JIO’KEHHE BOIPOCOB OMIIETa, COBOKYITHOCTD BCETO MEPEUHCICHHOTO ONPEAEISIeT
TO, YTO YPOBEHb HE CHOPMHUPOBAH.

Tect npoBepku chOpMUPOBAHHOCTH KOMITETEHIMI

Hassanue Bompoca: 1 (YK-1)

dopmynupoBka Bonpoca: Kakoif maker yarie Bcero UCIob3YIOT st padoThI ¢ naTadperimaMu?
Bapuants! orseros: 1) "ggplot2'; 2) “dplyr’; 3) “stringr’; 4) “lubridate

Kitrou: 2

Hazanme Bompoca: 2 (YK-1)

dopmynrpoBka Bompoca: SBmsercs au “tidyr' gacTpio 6a3oBoro R?

Kirou: Her

Hazanwue Bompoca: 3 (YK-1)

dopmynupoBka Bonpoca: Kakol rpaduk mo3oiisieT BU3yalIHu3upoBaTh pacipeeseHue JaHHbIX ?
Bapuantsl oteeroB: 1) "geom _line()'; 2) ‘geom_point()’; 3) ‘'geom_histogram()'; 4) "geom_bar()’
Kirou: 3

HasBanue Bompoca: 4 (YK-1)

dopmynupoBka Bonpoca: ComnoctaBbTe TUIIBI TpaduKoB "ggplot2” ¢ nx onucaHueM:

I'padux




1) ‘geom_boxplot()’
2) ‘geom_point()’
3) 'geom_line()’

4) ‘geom_bar()’

Onucanne

a) Toueunslii rpaduk

b) Smuk ¢ ycamu

¢) JIuHeHbIi rpadux

d) Cronbuaras nuarpamma
Kirou: 1-b, 2-a, 3-c, 4-d

Hazpanue Bompoca: 5 (OIIK-1)
®opmynrpoka Borpoca: CKOIBKO cToNOIoB BepHET GyHKIM ncol()' it matappeiima “mtears'?
Kirou: 11

HazBanwue Bomnpoca: 6 (OIIK-1)
®dopmynuposka Bonpoca: ConocraBbre GyHKIUH 00paOOTKU IaHHBIX C MX HA3HAYCHUEM:

OyHKIUA

1) “arrange()’
2) ‘summarise()’
3) ‘rename()’
4) “distinct()’

Hasnauenune

a) CopTupoBKa JaHHBIX

b) Arperaiusi TaHHBIX

¢) [lepernmeHoBaH#E CTOIOIOB
d) Ynanenue ny6nukatoB

Kunrou: 1-a, 2-b, 3-c, 4-d

Hazpanue Bompoca: 7 (OIIK-1)
®dopmynmpoka Bompoca: Beprér i ‘mean(c(1, 2, NA), na.rm = TRUE)" uucmno?
Korou: Jla

Hazpanue Bompoca: 8 (OIIK-1)
dopmynuposka Bonpoca: Ckonbko rpymn cozaact “cut(1:100, breaks = 5)'?
Kirou: 5

6. YHEBHO-METOJAUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCHHUIIJIMHBI (MOAYJIA)

6.1. PexomeHnayemas Jurepartypa

6.1.1. OcHoBHas iuTEpaTYypa

ABTOpBI, COCTABUTEIIH 3arnaBue WznarenbcTBO, rof Ou. anpec
JI1.1 |Boakora B.M., ITporpaMMHBbIE€ CHCTEMBI CTATHCTUYECKOTO HoBocubupck: http://www.iprbookshop.r
CeménoBa M.A., aHanmu3a. OOHapyKeHHe 3aKOHOMEPHOCTEH B HoBocubupckuit 1u/91682.html
UYerBepTakoBa [ ¥ p.] | JaHHBIX C UCIIOJIL30BAaHUEM CHUCTEMBI R 1 roCyaapCTBEHHbII
E.C. s3pika Python: ygeGHOe nocobue TEXHUYECKUN
YHUBEPCUTET
(HI'TY), 2017
JI1.2 | Cunesa U.C. Amnanu3s ganubix B cpeae R. Y. 1: yuebHoe Mocksa: http://www.iprbookshop.r
nocobue MockoBckuit 1/92422 . html
TEXHUYECKHH
YHUBEPCHUTET CBA3H
" HHPOPMATHKHY,
2018

6.1.2. JlonosiHuTEIBHAS JIUTEPATYpPa

ABTOpBI, COCTaBUTECIIN 3armaBue | I/IS,I[aTe.TIBCTBO, rona C) 8 anapec



http://www.iprbookshop.ru/91682.html
http://www.iprbookshop.ru/92422.html

ABTOpBI, COCTaBUTETH 3arnaBue W3naTenscTBO, O On. aapec
JI2.1 | Tumodeena A. 1O. Teopust BepoSTHOCTEH U MaTeMaTUyeCcKas HoBocubupck: https://www.iprbookshop.
cratuctuka. Y. 2: B 2-x 4.: yueOHOe mocobue Hosocubupckuit ru/91449.html
rocyaapCTBEHHbIN
TEXHUYECKUU
yHUBepcuTeT, 2017
6.3.1 IlepeyeHb NPOrpaMMHOI0 odecneyeHust
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 mis 6usneca CTAHIAPTHBIN
6.3.1.6 | MS Office
6.3.1.7 | Moodle
6.3.1.8 [NVDA
6.3.1.9 | AAupexc.bpaysep
6.3.1.1 |PE OC
0
6.3.1.1 | LibreOffice
1
6.3.2 Tlepeuenb nHPOPMALMOHHBIX CIPABOYHBIX CHCTEM
6.3.2.1 | ba3a naHHBIX «neKTpoHHAs 6nOIHOoTEeKa ['OpHO-ANTalicKOro TOCYIapCTBEHHOTO YHUBEPCHUTETA»
6.3.2.2 | DnekrpoHHO-OMOIMOTeUHas cuctema IPRbooks
6.3.2.3 | MexBy30BCKas DJICKTPOHHAS ONOINOTEKA

7. OBPABOBATEJIBHBIE TEXHOJIOTMHA

JICKUOUA-BU3YyaJIU3alUsd

CUTYallTUOHHOC 3a/IaHUC

JIUCKYyCCHUS

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIIUHbBI (MOYJIS)

Homep aynuropuu

Ha3znauenmue

OcHOBHOE OCHAIIIEHHE

211 b1

KomrmsrotepHsiii kinacc. Y4yeOHas
ayUTOPUS JUIs TIPOBE/ICHHS 3aHATHH
JIEKIIMOHHOTO THIIA, 3aHATHH CEMHHAPCKOTO
THUIIA, KypCOBOTO IIPOEKTHPOBAHUS
(BBITIOTHEHUS KYPCOBBIX pa0OT), TPYIIIOBBIX
Y WHIMBUIYaJIbHBIX KOHCYIBTALHH,
TEKYLIEro KOHTPOJISL M IIPOMEXKYTOUHOMH
arrecranuu. [Tomerienne s
CaMOCTOSITENHbHON PabOTHI

Pabouee mecto npenonasatens. [locagounbie MecTa
oOyuaronuxcst (I10 KOJIMYECTBY 00y4arouuxcs),
KOMITBIOTEPHI € 0CTynoM K MHTepHeT

201 b1 Kaburer MeTouku npenogjaBaHus MapkepHast yueHU4ecKasi 10CKa, 3KpaH,
nHpopMaTHKU. YueOHas ayIUTOPHS IS MyJIBTHMEANANpoeKTop. Pabouee MecTo mpenomaBaTes.
MIPOBEICHUS 3aHSITUH JIEKINOHHOTO THIIA, ITocamounslie MmecTa 00y4daromuxcst (110 KOINIECTBY
3aHSATHUI CEMHHAPCKOTO TUIA, KypCOBOTO 00Y4aroIMXCsT), KOMIIBIOTEPHI ¢ AOCTyNoM K MHTepHeT
MIPOEKTHPOBAHUS (BBIMOJIHEHHS KYPCOBBIX
paboT), TPYIIOBBIX U WHANBHIYaIbHBIX
KOHCYJIbTAallUH, TEKYIIEro KOHTPOJIS U
IIPOMEKyTOUHOM aTrTectanuu. [Tomerenue
JUISL CAMOCTOSITEIIbHOW pabOTEHI

209 b1 KommroTepHsiii kinacc. Y4yeOHas Pabouee mecto npenonasarens. [locagounsie Mecta

ayIMTOPUS JUIs TIPOBE/ICHHS 3aHATHIH
JIEKIIMOHHOTO THIIA, 3aHATHH CEMHHAPCKOTO
THUIIA, KypCOBOTO IIPOCKTHPOBAHUS
(BBITTOJTHEHUSI KYPCOBBIX padoT), TPYNIOBBIX
Y WHIMBUIYaJIbHBIX KOHCYIBTALHH,
TEKYLIEro KOHTPOJISL H IIPOMEXKYTOUHOMH
arrecranu. [Tomerienne s
CaMOCTOSITEIIEHOW PabOTHI

oOyuaronuxcst (110 KOJIMYECTBY 00y4atoLInuXCs).
MapkepHast yueHHUYeCKasi I0CKa, IKpaH,
MYJIbTUMEANAIPOCKTOP, KOMIIBIOTEPHI C JOCTYIIOM B
WnTepner



https://www.iprbookshop.ru/91449.html

9. METOANYECKHUE YKAZAHUA JJISA OBYYAIOIINXCA 110 OCBOEHUIO JUCHUIIJIMHBI (MOAY JIS)

Meroaudeckue yka3aHHs 110 OCBOCHHIO AUCIMILUINH (MOJTyIIeit)

Jlexuun, ¢ OJHOM CTOPOHBI — 3TO OFHA U3 OCHOBHBIX (pOpM yIeOHBIX 3aHATHI B BBICIINX YICOHBIX 3aBEACHHUAX, IPEICTABIIAIOMAsL
co00li cucTeMaTHYecKoe, MOCIIE0BaTEIEHOE YCTHOE H3JI0KEHUE TIPETIOAaBaTeIeM ONPEe/IeNICHHOTO pa3/iesia KOHKPETHOH HayKH WITH
y4eOHOM AUCIUIUTNHEL, C IPYTol — 3TO 0co0ast popMa caMOCTOATEIIFHOW pabOTHI ¢ y4eOHBIM MaTepHaiIoM. JIekus He 3aMeHsIeT
c000if KHUTY, OHA TOJIBKO ITOATAJIKUBACT K HEH, pacKphIBasi TeMy, IpoOIeMy, BBIIEISIS TTIaBHOE, CYIIECTBEHHOE, Ha 9TO CIICAYeT
00paTHTh BHUMaHHE, yKa3bIBaeT IyTH, KOTOPBIM HY)XHO CJIEI0BaTh, J0OMBasICh INTyOOKOr0 NOHMMAaHUs IIOCTaBICHHOMN MPOOJIEMBI, a
He o0meil KapTHHBIL.

PaboTa Ha NEKIMH — 3TO CIIOMKHBIH MPoIecc, KOTOPBIN BKIIIOYAET B ce0sl TAKME SJIEMEHTHI KaK CIYyIIaHHe, OCMBICIICHUE U
COOCTBEHHO KOHCIIEKTHpOBaHue. J{J1st TOro, 4ToOB! JIEKIUs BEIIOIHMIA CBOE Ha3HAUEHHE, BAKHO IOATOTOBUTHCA K HEH U €€ 3alUCH
elle 10 IpHUXo/ia NpenoaaBarelist B ayIMTOpHIo. bes aToro nanpHelee BOCIIPUSTHE JIEKIIMH CTAHOBUTCS CIIOXKHBIM. JIeKius B
YHUBEPCUTETE PacCUNTaHa Ha OATOTOBICHHYIO aynnTopuio. [IpenomaBarens unaraet 10001 BOIPOC, OPHEHTHPYSCH Ha T
3HaHUSA, KOTOPBIE IOJDKHEI OBITh Y CTYICHTOB, YCBOMBIIHMX MaTepPHaN BCEX MPEABIIYIINX JIeKIUH. BaxkHO HayInThCs CIyIIaTh
HpernoaBaresist BO BpeMsl JIEKLHH, TI0JIeP)KUBAaTh HENPEPHIBHOE BHUMAHHE K BBICTYIAIOIIEMY.

OHaKo, OIHOTO CIIyMIAaHUs HegocTaTouHo. Heobxoaumo GpukcHpoBaTh, 3alMCHIBATH TOT IIOTOK HH(POPMAIMN, KOTOPBIi
co00IIaeTcst BO BpeMsI JIEKIINH — HAYIUTHCSA BECTH KOHCIEKT JICKIUH, T7Ie (POPMYIHPOBAIHNCH OB HanOoJIee BaXKHBIE MOMEHTEI,
OCHOBHBIE MOJIOJKCHHUS, N3/1araeMble JIEKTOPOM. J[11s BeJeHus KOHCIIeKTa JICKIIUHU CIeAyeT UCIIOIb30BaTh TeTpaab. Benenue
KOHCIICKTa Ha JINCTOYKAX HE PEKOMEH/IYeTCsl, IOCKOJIbKY OHM HE TaK yAOOHBI B MCIIONB30BaHUH M 4acTo Tepsitorest. [1pn
oopMICHHH KOHCIIEKTa JICKIIMU HEOOXOIMMO OCTABIIATH 0TS, TAE CTYACHT MOXKET 3aIlUCaTh CBOM COOCTBEHHBIC MBICIIH,
BO3HHUKAIOIIHE TTAPAUICITHHO C MBICITIAMH, BBICKA3aHHBIMH JIEKTOPOM, a TAKXKE BOIIPOCHI, KOTOPEIE MOTYT BOSHUKHYTH B IIpoIiecce
CIIYIIaHHs1, YTOOBI OJIYYUTh Ha HUX OTBETHI IPH CAMOCTOSATEIbHOM NPOpaboTKe MaTepraa JIEKIHH, TIPU U3y4eHNH
PEKOMEHIOBaHHOH JIMTEPATyPhl MM HEMOCPEACTBEHHO Y IPETo/iaBaTelis B KOHIE JeKInu. CoCcTaBisis KOHCHEKT JIKIHH, CIIeyeT
OCTaBJIATH 3HAYUTEIHHBIA HHTEPBAT MEKIY CTPOYKAaMH. DTO CBSI3aHO C TEM, YTO MHOT/Ia BO3HUKAET HEOOXOANMOCTD BITUCATH B
HepBOHAYATBHBINA TEKCT JIEKI[UH OJHY HJIH HECKOIBKO CTPOUEK, UMEIOMINX IPUHIUNNAIFHOE 3HAaUCHHUE U TIOUSPIHYTHIX U3 IPYTUX
HCTOYHHUKOB. PaccTosiHMe MeXIy CTpOKaMH HEOOXOIMMO TAKKe ISl HOAYEPKUBAHMS CIIOB MIIM LIEJIBIX TPYII CJIOB (TaKoe
MOYepKUBAHNE BHI3BIBACTCS] HEOOXOANMOCTEIO TIPHBJICYh BHUMAaHKE K JAHHOMY MECTY B TEKCTE IIPH ITOBTOPHOM uTeHUH). OOBIYHO
MOIYEPKUBAIOT OTIPE/IEIICHNUS, BEIBOIBI.

Taroke Ba)KHO IOJTHOCTBIO 0€3 BCSAKMX M3MEHEHUIT BHOCUTB B TETPaib CXEMBI, TAOIMIIBI, YEPTEXKH U T.II., €CIIU OHU IIPEII0IaraloTcs
B JIeKIHH. J{71 TOrO, 4TOOBI COBMECTHTH MEXaHHYECKYIO 3aIlUCh C II0YTH JOCIOBHBIM (DMKCHPOBaHHEM Hanboiee BaKHBIX
TIOJIO’KEHHMH, MOKHO HCITOTIh30BaTh CHCTEMBI YCIIOBHBIX COKpAIIeHUH. B mepByro ouepens cokpamaroTes JUTMHHBIE CI0BA U TE, YTO
MOBTOPSIOTCA B PEUH JIEKTOPA Hale Bcero. [Ipu 3ToM caMo COKpaleHne JODKHO OBITH 10 BO3MOKHOCTH KPATKHUM.

Cemunapckue (npaktuyeckue) 3auarus CamocrosTenbHas paboTa CTYICHTOB MO MOJATOTOBKE K CEMHHAPCKOMY (IIPaKTHYECKOMY)
3aHATHIO TOJDKHA HAYMHATHCS ¢ O3HAKOMIICHHS C TUTAHOM CEMUHAPCKOTO (TIPaKTHYECKOT0) 3aHATHS, KOTOPBIH BKITIOYACT B ceOs
BOIIPOCHI, BRIHOCHMBIE Ha 00CYK/I€HHE, PEKOMEH/IAINH 110 MOATOTOBKE K CEMHUHAPY (IIPAaKTHYECKOMY 3aHATHIO ), PEKOMCHIYEMYIO
JIMTEpaTypy K Teme. M3ydeHne Marepuana cieyeT HadaTh ¢ IPOCMOTPa KOHCIEKTOB JIeKLMH. BoccTaHOBUB B aMsATH MaTepual,
CTYZAEHT IIPUBOJUT B CUCTEMY OCHOBHBIE ITOJIOXKEHHUS TEMBI, BOIIPOCHI TEMBI, BBLJICIISISL B HEH INIaBHOE U HOBOE, Ha YTO 00paIanoch
BHUMAaHME B JICKITHH. 3aTeM CIIeyeT BHUMATEIEHO IIPOYHUTATE COOTBETCTBYIONIYIO TTIaBy yUeOHHKA.

Jist Gonee yriryOJIeHHOTO N3ydeHHs BOIPOCOB PEKOMEHYETCSI KOHCIIEKTHPOBAHHE OCHOBHON M JOIIOIHUTEILHON INTEPATYPHL.
Yurast peKOMEHI0BAaHHYIO JINTEPaTypy, HE CTOUT IACCUBHO NIPUHUMATH K CBEJICHUIO BCE HAIMCAHHOE, CIIEYeT aHAIN3HUPOBAThH
TEKCT, TyMaTh HaJl HIM, 3TOMY CITOCOOCTBYIOT 3aIIHCH IO X0y YT€HHS, KOTOPHIE IIPEBPAIIAOT YTEHHUE B POLIECC. 3auCcH MOTYT
BECTHUCH B Pa3NIHOIl hopMe: pa3BepHYTHIX U MIPOCTHIX ITAHOB, BBITHCOK (TE3UCOB), aHHOTAIMH 1 KOHCIIEKTOB.

ITonoGpas, oTpaboTaB MaTepHal U YCBOMB €TI0, CTYACHT JOJDKEH Ha4aTh HEOCPEICTBEHHYIO OATOTOBKY CBOETO BBICTYIUICHUS Ha
CEMHHApPCKOM (IIPaKTUUECKOM) 3aHSATHH IS 4ETo CIEeIyeT IPOAyMaTh, KAK OTBETHTH Ha KaX[bIi BOIIPOC TEMBI.

ITo xaXkmoMy BOIIpOCY IITaHa 3aHATHI HEOOXOANMO MOITOTOBUTHCS K YCTHOMY coo0mIeHN o (5-10 MuH.), OBITh TOTOBBIM NPHHATH
ydJacTue B 0OCYXICHUH U JOMOTHEHUHU JOKIIAI0B U COOOIeHuit (10 5 MUH.).

BeicTynuieHre Ha ceMUHAPCKOM (IIPAaKTHYECKOM) 3aHITHH JIOJDKHO YIOBJICTBOPATH CICAYIOIINM TPEOOBAHUAM: B HEM M3JIararoTCs
TEOPETHUYECKUE MOJXO0BI K PACCMaTPHUBAEMOMY BOIIPOCY, JACTCS aHAIN3 IPHHITUITOB, 3aKOHOB, OHATHI U KATETOPHIA;
TEOPEeTHUYECKUE MOJT0KEHNS ITOIKPEIUITIOTCA (haKTaMH, IPIMEPaMH, BEICTYIUICHHE TOJDKHO OBITh apryMEHTHPOBAHHBIM.
JlaGopartopHble pabOTHI SBISIOTCS OCHOBHBIMU BUJIaMH y4€OHBIX 3aHITHH, HAIIPABJICHHBIMH Ha 3KCIIEPUMEHTAIbHOE
(mpakTHYeCcKOE) MOATBEPKICHUE TEOPETHIECKUX TTOJIOKCHUH 1 (hOpMHUpOBaHKE 00IIeNpo(ecCHOHATBHBIX 1 IPO(ECCHOHATBHBIX
KoMIteTeHIni. OHM COCTaBISAIOT BAYKHYIO YaCTh TEOPETHUECKOI 1 MPOEeCCHOHATBHON MIPAKTHYECKOI TOTOTOBKH.

B mporecce mabopaTopHOit pabOTHI KaKk BUAA YIEOHOTO 3aHSTHS CTYACHTHI BBIOIHSIOT OJHO MIIH HECKOJIBKO 3alaHUi TOJ
PYKOBOJCTBOM IPEIIOAABATENS B COOTBETCTBHHU C H3y4aeMbIM COZICP)KaHUEM Y4eOHOTO MaTepHaa.

[Tpu BEITOTHEHUH 00YYAIOIIUMHUCS Ta0OPATOPHBIX PadOT 3HAYUMBIM KOMIOHEHTOM CTaHOBSATCS IPAKTHICSCKHUE 3a/TaHHS C
HCTIONI30BaHNEM KOMITBIOTEPHON TEXHUKH, JJADOPaTOPHO - MpHOOpHOTo 000pyA0BaHMS | Ap. BrImonHeHne cTyneaTaMn
71a00paTOPHBIX pabOT MPOBOJUTCS C LENbI0: (POPMUPOBAHUS YMEHHUH, TPAKTHUECKOTO OIBITA (B COOTBETCTBUU C TPEOOBAHUSIMHU K
pe3ynbTaTaM OCBOCHUSI AUCLUILINHEI, U Ha OCHOBaHUM IepeyuHs (OPMUPYEMBIX KOMIICTEHIIUH, yCTAaHOBIEHHBIMH paboyeii
MpOrpaMMOW TNCIUIUTHHEL), 0000IEHNS, CHCTEMATH3AINH, YIITyOICeHHS, 3aKPETICHIUS MOTy4eHHBIX TeOPETHUSCKUX 3HAHMH,
COBEPIICHCTBOBAHUS YMEHHH IPUMEHATH NOTyIeHHbBIC 3HAHUS HA IPAKTHKE.

CocraB 3agaHuil 1yt 1a00paTOPHOH pabOTHI OJDKEH OBITh CIUNIAHUPOBAH C PACYETOM, YTOOBI 32 OTBEACHHOE BPEMsI OHU MOTJIH
OBITB BBITOJTHEHBI KAYECTBCHHO OOJIBITMHCTBOM CTYJCHTOB.

[Ipn nnarupoBaHuy 1a00PATOPHEIX PAOOT CIIEAYET YIUTHIBATH, YTO B XOJ€ BBITOIHECHUS 3a0aHIH Y CTYICHTOB ()OPMHUPYIOTCS
YMEHUSI ¥ IPAaKTHUECKUI OMBIT paboThI C pa3IMYHBIMH MIPUOOpPaMH, YCTAHOBKaMU, 1a00OpaTopHBIM 000pYIOBaHUEM, allapaTypoii,
HPOrpaMMaMH M JIp., KOTOPBIE MOTYT COCTaBIATh YacTh MPO(ECCHOHAIBHON MPAKTHYECKOH ITOITOTOBKH, a TAKXKe
HCCIe0BaTeNILCKIE YMEHHA (HaOIro1aTh, CPaBHUBATh, AaHAIIM3UPOBATh, YCTAHABIMBATH 3aBICHMOCTH, JIETaTh BEIBOJBI H
00001IeHNUS, CAMOCTOSTETBHO BECTH UCCIE0BaHNE, OQOPMIISITH PE3YIIBTATHI).




BrimonHeHn0 1a60paTOpHBIX paboT MpeImecTByeT IPOBepKa 3HAHUH CTYACHTOB - UX TEOPETUUECKOI TOTOBHOCTH K BBIITOTHEHHIO
3aJaHusl.

@DopMBI OpraHU3anNH CTYCHTOB IIPH IPOBEICHUH JTa00PaTOPHBIX PaboT: GpOHTANBHAS, TPYIIIOBAs U HHANBHAyanbHas. [Ipn
(poHTaTBHON (hOpME OpraHU3ALUH 3aHATHII BCE CTYJCHTHI BEITOIHAIOT OHOBPEMEHHO OIHY H Ty ke paborty. [Ipu rpynmosoit
(hopMme opraHuzauy 3aHATHH OJIHA U Ta e padoTa BHIIOIHAETCS rpynnaMu 1o 2 - 5 yenoBek. [Ipu unauBHaYyanbHOR Gopme
OpraHM3alliy 3aHATHH KaKAbIA CTYAEHT BBIIIONHAET HHAMBUIYAIbHOE 33JaHHeE.

Texymuii KOHTPOJb YIeOHBIX TOCTIDKEHHH 110 pe3yIbTaTaM BEITOTHEHHS JIAO0PATOPHBIX paboT MPOBOANTCS B COOTBETCTBHH C
CHCTeMOM OIleHUBaHUS (PEeHTUHIOBON, HAKOMHUTENBHOM U 1p.), a TaKke (GopMaMH U METOAaMH (KaK TpaJUIMOHHBIMH, TaK U
MHHOBAI[MOHHBIMH, BKJIIOYasi KOMIIBIOTEPHBIE TEXHOJIOTHH), YKa3aHHBIMU B pabouell mporpaMme AUCUUILTHHEL (MoIyis). Texymmit
KOHTPOJIb TIPOBOIUTCS B MpeiesiaX yaeOHOTO BpeMEeHH, OTBEICHHOTO pabodyiM yaeOHBIM IUTAHOM Ha OCBOCHHE TMCIUILIHHEL,
Pe3yabTaThI 3aHOCSTCS B XKypHAN YUeOHBIX 3aHATHH.

O0beM BpeMeHH, OTBOAMMBIN Ha BHITIOJHEHHE JIAOOPAaTOPHBIX padOT, IIIaHUPYETCs B COOTBETCTBUU ¢ yueOHbIM mianom OITOIIL.
ITepeuens naboparopusix padot B PI1/], a Taxke KOJIMYECTBO YacOB HAa UX NPOBEACHNE JOJDKHBI 00ECTICUHBATD PEaTn3alnio
TpeOOBaHUH K 3HAHUSAM, YMEHHAM U IIPAKTHYECKOMY OIIBITY CTYICHTA [0 AUCIHIUTHHE (MOIYI0) cooTBeTcTBYIomei OITOII.
CamocTosTensHas paboTa 00yJaromuxcsi— 3TO IIaHupyeMas yueOHas, yaeOHO-UCcCIeJ0BaTeNNbCKasl, HAydHO-HCCIIEA0BaTeIbCKas
paboTa, BBIIOJIHAEMAas BO BHEAYJAUTOPHOE BPEMsI 110 331aHUIO U IIPU METOJMYECKOM PYKOBOJICTBE MperoaBatelis, Ho 6e3 ero
HETIOCPEICTBEHHOTO YYaCTHA.

O0BeM caMOCTOSTENBHOM pabOoTHI OTpeeNeTcs] yIeOHBIM INIAHOM OCHOBHOM Ipo(heCcCHOHATBHON 00pa30BaTeIbHONIIPOrPAMMBI
(OITOII), paboyeii mporpaMMoii AUCHUILTUHBI (MOIYIIA).

CamocrosTenbHas paboTa OpraHu3yeTcst M IPOBOJUTCS C LIENbI0 (QOPMUPOBAHHS KOMIICTEHIINH, TOHUMAEMbIX KaK CHOCOOHOCTb
NPUMEHATH 3HaHUS, YMEHHS U IMYHOCTHBIE Ka4eCTBa JUIS YCIICITHOM MPaKTHYECKOH AESTEITbHOCTH, B TOM YHCIIE:

- (hopMHPOBAHUS yMEHUI! M0 TOUCKY U UCIIOIb30BAaHUI0 HOPMATHBHOM, ITPaBOBOH, CIPABOYHOM U CIIEIIMANBHOI TUTEpaTypsl, a
TaKKe JAPYyruX UCTOYHUKOB HH(OpMaLny;

- KA4YeCTBEHHOTO OCBOCHHMS M CHCTEMATH3AIIH TTOJTyIeHHBIX TEOPETHICCKUX 3HAHUH, X YrIyOIeHHs M PacIIUPEHNS 110
HMPUMEHECHUIO HA YPOBHE MEXIIPEIMETHBIX CBA3CH;

- popMupoBaHUs yMEHUSI IPUMEHATH MTOJyYeHHbIE 3HAHHUA Ha MPAKTHKE (B PO ECCHOHATBHOM NesITeNbHOCTH) U 3aKPETICHUS
HPaKTHYECKUX YMEHHH 00yJaromuxcs;

- Pa3BUTHA MO3HABATEIBHBIX CIIOCOOHOCTEH, (POPMHUPOBAHMS CAMOCTOSATEIIFHOCTH MBIIIICHHS 00YJarOIIIXCS;

- COBEpIICHCTBOBAHMS PEUEBBIX CIIOCOOHOCTEH 00yJarOIIXCs;

- (hopMHPOBaHHST HEOOXOIMMOTO YPOBHS MOTHUBALIMN O0YYaIOINXCSI K CHCTEMaTHUeCKON paboTe JUlsl MOTy4eHNs 3HaHUH, YMEHUH U
BIIaJICHUH B IIEPHOJ yI€OHOTO ceMecTpa, aKTHBHOCTH 00YJaIOIINXCsl, TBOPYECKONH HHUIIMATHBEI, CAMOCTOSTEIILHOCTH,
OTBETCTBEHHOCTH M OPTraHU30BaHHOCTH;

- popMupoBaHusl CIOCOOHOCTEN K CaMOPa3BUTHIO (CaMOMO3HAHHIO, CAMOOIIPEeNICHHIO, CAMOOOPa30BaHUIO,
CaMOCOBEPIIEHCTBOBAHHIO, CAMOPEATU3ALIUH U CAMOPETYIIALHHN);

- Pa3BUTHA HAYYHO-HCCIIEIOBATEIECKUX HABBIKOB,;

- Pa3BUTHA HABBIKOB MEKJINYHOCTHBIX OTHOIICHHH.

K camocrostensHOl paboTe 1o AUCIUIUINHE (MOJLYII0) OTHOCSTCS: IPOpabOTKa TEOPETHUYECKOr0 MaTepraia JUCIUIUIMHBI
(MOTyIIs1);ITOITOTOBKA K CEMHHAPCKUM H ITPAKTHYECKAM 3aHATHAM, B T.4. ITOJITOTOBKA K TEKYIIEMY KOHTPOJIO YCIIEBAaCMOCTH
oOydaronuxcs(TeKymas aTTecTaIs); MOAr0TOBKa K JJabopaTOpHEIM paboTam; MOATOTOBKA K IPOMEXKYTOUHON aTTeCTAIlIH
(3au€ram, sK3aMEeHaM).

Busl, hopmbl 1 00bEMBI CAMOCTOSATENBHOM pabOTH! 00YJaIOIUXCAIPH U3YUEHUN JUCIUILIMHBI (MOJIYIIST) ONIPEACIISIOTCS:

- cofiepyKaHNeM KOMITCTEHIINH, (POPMUPYEMbIX TUCIUILIHHON (MOIYIEM);

- criequ(UKON TUCIUIUTMHBI (MOAYIS ), IPUMEHIEMBIMU 00pa30BaTEIbHBIMU TEXHOJIOTHUSIMH;

- TpyaoeMkocTsio CP, mpeycMOTpeHHOH yueOHBIM MIaHOM;

- YPOBHEM BEICIIEro o0pa3zoBaHus (0aKkagaBpHaT, CIIEIIHANINTET, MaruCTpaTypa, acHpanTypa), Ha KoTopoM peanusyercst OITOIT;

- CTETICHBIO TIOATOTOBJICHHOCTH O0YJarOIIHXCS.

Kypcosas pabota AB1g€TCA CaMOCTOSTENBHBIM TBOPYECKUM TUCHMEHHBIM HAyUHBIM BUJIOM JESTENBHOCTH CTYAEHTA 110 pa3paboTke
KOHKpETHOI TeMbl. OHa OTpa)kaeT MPHOOPETEHHBIC CTYAEHTOM TEOPETHUECKUE 3HAHNS U NIpaKTHieckue HaBblku. Kypcosas pabora
BBITIOJTHACTCS CTYICHTOM CaMOCTOSTENEHO TI0Jl pPyKOBOJICTBOM IIPETIOaBATEIIS.

Kypcosas pabota, Haps Iy ¢ 3K3aMEHAMH U 3a4eTaMH, SIBIIeTCA OJHOH U3 (POpM KOHTPOIIS (aTTecTaluy), MO3BOJISIOMICH
OIIPEJICIIUTh CTEIEHb IIOrOTOBICHHOCTH OyayIero crienuainnucta. KypcoBbie paboThl 3alMIAIOTCS CTYICHTAMH 110 OKOHYaHUU
W3yYeHHs YKa3aHHBIX TUCIUIUINH, OTPECIICHHBIX YIeOHBIM IUTAHOM.

Odopmnenne paboTHI TODKHO COOTBETCTBOBATH TpeboBaHusAM. OOBeM KypcoBoit paboTsl: 25-30 crpanuil. CIMCOK TUTEPaTypsI U
[Ipunoxenus B 06beM paboTsl He BxoaaT. KypcoBas paboTa gomkHa cofepikaTh: TUTYIbHBIN JIUCT, COAEepiKaHNe, BBEJICHUE,
OCHOBHYIO 4aCTh, 3aKJIFOUCHHE, CIINCOK JIMTEPATYPBHI, IpHiIokeHue (Ipu HeoOxoxumocTn). KypcoBast paboTta momiexxur
PELeH3UPOBAHUIO PYKOBOIMTENIEM KypcoBOH paboThl. PerieH3ns spisercs ohpUIHaIEHBIM JOKYMEHTOM U IIPHUKIIAIBIBACTCS K
KypcoBoii pabore.

TemaTnka KypcoBbIX paboT pa3pabaThIBaeTCsl B COOTBETCTBHHU C YUEOHBIM IUIaHOM. PyKoBOAUTEIb KypCOBOT pabOTHI JIHIIIb
MIOMOTaeT CTYJCHTY ONPEEIUTh OCHOBHBIC HAIIPAaBICHHUS PaObOThI, O4ePTUTH €€ KOHTYPHI, YKA3bIBAaCT T HCTOYHUKH, Ha KOTOPHIC
ClIeyeT OOpaTHUTh ITIaBHOE BHUMAHUE, Pa3bICHSIET, Tl OTBICKATh HEOOXOIUMbIE KHHUTH.

CocTaBieHHBIN CIIMCOK UCTOYHUKOB HAYYHOH HH(pOpMAaLKK, MOUIeKAIIUN N3ydeHHUIO, CIIelyeT [T0Ka3aTh PyKOBOIUTEIIO KypCOBOi
paboTHI.

KypcoBas pabora cocTouT u3 rias U nmaparpaoB. BHe 3aBHCHMOCTH OT pelraeMbIX 3a7ad U BRIOPaHHBIX ITOJIX0JI0B CTPYKTypa
paboTHI TOKHA COAEPKATH: TUTYNBHBII JTUCT, COAEPAKAHUE, BBEACHIE, OCHOBHYIO YaCTh; 3aKIIOUCHHUE; CIINCOK JINTEPATYPHI;
MpHIIOKeHUe(s1).

Bo BBeIeHNN HEOOXOANMO OTPa3UTh: aKTYaJIbHOCTH; 00BEKT; IPEAMET; [IeJIb; 3a/1a4d; METOJBI HCCIICIOBAHUS; CTPYKTypa
paboTHI.

OCHOBHYIO 4acTbh PabOTHI pEKOMEHAyeTCs pa3AeNuTh Ha 2 TIaBbl, KaXkAas U3 KOTOPBIX J0JDKHA BKIIOYATh OT ABYX IO YETBIPEX




naparpagos.

ConepxaHue T71aB U UX CTPYKTYpa 3aBUCHUT OT TEMBI M aHAJIU3UPYEMOIo MaTepuana.

ITepBas T71aBa TOIDKHA MIMETHh 0030PHO—AHATUTHIECKIH XapaKTep 1, Kak IPaBIIIO, SBIACTCS TEOPETHUECCKOM.

Bropas rmaBa mo 6osbIeil 9acTH pacKphIBa€T HACKOIBKO 3TO BO3MOXKHO IPEeIMET HCClIeIoBaHuA. B Hel mpuBoasaTcs
IpaKTUYECKUE JaHHbIE MO MPOOIeMaTHKE TEMBI HCCIIEIOBAaHMUS.

BrIBOzIBI O OPMIISIIOTCS B BHJIE HEKOTOPOTO KOJIMYECTBA IPOHYMEPOBAHHbIX a03alleB, YTO MPUIAET HEOOXOJUMYIO CTPOHHOCTb
M3JI0KEHUIO H3YIEHHOTO MaTepraa. B HUX OABOIUTCS UTOT IPOBEAEHHON paOOTHI, HEIIOCPEICTBEHHO BHIBOJIBI, BEITEKAOIINE U3
BCel pabOThI M COOTBETCTBYIOIINE BEIIBICHHBIM IPOOIeMaM, HOCTAaBICHHBIM BO BBEICHHUH 3a/1auaM PabOThI; yKa3bIBAeTCs, C
KaKUMH TPYZHOCTAMH MPUILIOCH CTOJIKHYTHCS B XOJI€ UCCIIEI0BAHUS.

[TpaBuna Hanmcanus U 0GOPMIICHHS KYpCOBOU pabOTHI peraaMeHTHpYIoTcs [TomoxenneM o KypcoBoit pabote (IpoeKTe),
yTBEep)KIEHHBIM pemmenneM Yueroro coBera ®I'BOY BO I'ATY ot 27 anpens 2017 r.




