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®denepanbHOE rOCYIapCTBEeHHOE OKOIZKeTHOEe 00pa30BaTe/IbHOE YIPEKICHHE BBICIIECT0
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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 15 4/6
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.

Pabouast mporpamMMa TUCIUILTHHBL
BBenenne B MalImHHOE 00y4eHHe

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

YTBEPKIIEHHOTO YU4EHBIM COBETOM By3a oT 26.12.2022 npotokon Ne 12.

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

[Iporoxomn ot 09.03.2023 npotokon Ne §

3aB. kadenpoit bornanosa Pana AnexcanapoBHa



Busuposanue PII/I nJis ucno/iHeHHs B 04epeAHOM Y4eOHOM roay

Pabouvas nporpamma nepecMoTpeHa, 00CyKIeHa U 0100peHa ISt
ucronHenns B 2025-2026 yueGHOM roay Ha 3aceIaHun Kabeapsl
kadenpa MaTeMaTHKHU, PU3MKU U HHPOPMATHKH

IIpotokosn ot 10 anpens 2025rt. Ne _10
3aB. kadenpoit bornanosa Paga AnekcanaposHa




1. HEJIA U 3AJAYY OCBOEHUSA JUCIITUITIJINHbBI

1.1 | LJenu: V3y4nTh cTaHOApTHBIC IIPOLEAYPHI, METOIBI M IPHEMBI SI3bIKa BBICOKOTO YPOBHS R, HEOOXOoAMMEBIE AT peIIeHHs
MaTeMaTHYeCKHX 3a/1a4

1.2 | 3aoauu: 1. I3ydyeHne OCHOB MPOTpaMMHPOBAHUS Ha S3bIKE BHICOKOTO YPOBHSI.

2. ®opMupoBaHUE 3HAHWH, YMEHUH W HABBIKOB, MO3BOJIIONINX OBIAJETh METOJAMU KOHCTPYHPOBAHUS, TECTUPOBAHUS U
aHaJIM3a aJrOPUTMOB M MX pEATH3alMi Ha KOMIBIOTEPE.

3. q)OpMI/IpOBaHI/Ie HaBBIKOB PCHICHUA MAaTCMaTUYCCKUX 3a/la4 Ha KOMITBIOTEPE.

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OOII

Huxkn (pazpen) OOIT: b1.0

2.1 | TpeGoBaHus K NpeABaAPUTEILHOIl IOATOTOBKE 00y4al0IIerocs:

2.1.1 | Beenenwue B nporpamMuposanne Ha Python

2.1.2 | ®yHKUMOHAIBHBIN aHATN3

2.1.3 | Texnoxorus mporpaMMHpoBaHus U pabota Ha 9BM

2.2 | AucuMnJMHbI M NPAKTHKH, 15 KOTOPbIX OCBOEHUE JTAHHOH TUCHUILINHBI (MO1YJ/Is1) HEOOX0AMMO KaK
npeauiecTByIoLee:

2.2.1 | BemmmonHeHHe 1 3aIUTa BBITYCKHOH KBaNH(HKAIHOHHOH PabOTHI

3. KOMOETEHLMH OBYYAIOIIETOCSI, ®OPMHUPYEMBIE B PE3YJILTATE OCBOEHUSI JUCIIATIINHBI
(MOJY.JIST)

YK-1: Cnocoben OCYHIECTBJIATH IOUCK, RpI/lTl/I‘leCKI/Iﬁ AHAJIU3 U CHHTE3 HH(])OpMaHHH, NPUMEHATDH CHCTEMHBIH MOAXO0 s
peIIeHUA MOCTABJICHHBIX 3a1a4

N-1.YK-1: Ananuszupyer 3a1a4y, Bblaesss ee 0a30Bble COCTABJIAIONINE, OCYLIECTBJIsIET JeKOMIIO3UIIHIO 3a1a41

AHanusupyer 3a/1auy, BblIeIsIs ee 6a30Bble COCTABISIONINE, OCYIIECTBISIET ISKOMITO3UIIMIO 33/1a4H B 00JIaCTH MAIIHHHOTO
o0yJeHus

N-2.YK-1: HaxoauT ¥ KPpUTHYECKH aHAJIM3UPYeT HH(pOpMaLuI10, HEOOXOAMMYIO UISl pellleHUsI IOCTABJICHHOM 3a1a4n

Haxoaut 1 KpUTHYECKH aHATU3UPYET HHOOPMALIUIO, HEOOXOIUMYIO TSI PEIISHHs IOCTABICHHON 3a/1a4¥ B 00JIaCTH MAIIMHHOTO
o0yJeHus

HNJI-3.YK-1: PaccMaTpuBaeT BO3MOKHbIE€ BADUAHTHI PellleHusl 32/1a4H, OLIEHNBAasI UX IOCTOMHCTBA M HEJOCTATKH

PaCCManI/IBaCT BO3MOJKHBIC BAPDUAHTHI PCIICHUSA 3a/1a4i, OCHUBAA UX JOCTOMHCTBA 1 HEAOCTATKN

N-4.YK-1: I'pamoTHO, JIOTHYHO, APT'YMEHTHPOBAHHO (popMuUpYeT cOOCTBEHHBIE CY:KIeHHA U oneHKU. OTinyaer GakThl OT
MHEHMI, MHTepIpeTaluii, OLICHOK U T.J. B PACCYKICHUSAX APYTUX YYACTHUKOB JeATeJIbHOCTU

I'paMOTHO, TOTYHO, APTYMEHTHPOBAHHO (YOPMHUPYET COOCTBEHHBIE CY)KICHNS U oleHKH. OTindaeT (hakThl OT MHCHHH,
UHTEPIPETALUH, OLIEHOK U T.[. B PACCYKICHUAX JPYIUX YYACTHUKOB JESATEIbHOCTU

OIIK-1: Cnioco0eH npuMeHATh GyHAaMeHTaJIbHbIe 3HAHNUS, N0JIy4eHHbIE B 00,1aCTH MaTeMaTHYeCKUX U (HJIH)
€CTEeCTBEHHBIX HAYK, M MCII0JIb30BATH X B MPO(ecCHOHATbHOI 1esITeJIbHOCTH

MNJ-1.0I1K-1: 3HaeT 0CHOBHBIE IOHATHS, OIIPeJeIeHNs], CBOHCTBA MaTeMATHYeCKHX 00beKTOB, (YOPMY/IUPOBKH M METOAbI
JA0Ka3aTeJbCTB MATEMATHYECKHUX YTBEp KICHUIT

3HaeT OCHOBHBIE IIOHATHS, ONPE/ICJICHNsI, CBOHCTBAa MATEMaTHIECKIX 00BEKTOB, (POPMYITHPOBKH M METOIBI JOKA3aTEIbCTB
MaTEMaTUYECKUX YTBEPKICHUI

HN-2.0IIK-1: YMmeeT 10Ka3bIBaTh YTBEP:KICHHS, PELIATh 3aa4H B 00/1aCTH MATEMATHYECKUX HAYK

YMeeT noka3bIBaTh YTBCPKACHUA, pClIaTh 3a1a41 B 00J1aCTH MaTeMaTHIECKHX HayK

4. CTPYKTYPA U COJIEPKAHUE JUCHOUILINHBI (MOLYJIST)

Kon HaumenoBanue pasnesioB u TeM /Bug | Cemectp / | HacoB | Komneren- | Jlurepatypa | Uure | Ilpumeuyanue
3aHATHS 3aHATHSA/ Kypc IHH PAKT.




Paznen 1. llpenBapuTebHbIH aHAIN3
JTAHHBIX

1.1

IpenBapuTenbHbIi aHAIN3 TaHHBIX /JIek/

WI-1.YK-1
WJ1-2.YK-1
WJI-3.YK-1
WJI-4.YK-1
WJI-1.011K-
1 U1-
2.0TIK-1

Ji.1
JI1.2J12.1
2.2

1.2

[penBapuTesbHBIi aHaMH3 JaHHBIX /J1ab/

VI-1.VK-1
WJI-2.VK-1
WJI-3.YK-1
WUJ-4.VK-1
W/JI-1.0TIK-
1 UJI-
2.0IIK-1

1.1
J1.2J12.1
J2.2

1.3

[IpenBapuTenbHbIil aHamH3 JaHHBIX /Cp/

12,1

TI-1.VK-1
WJI-2.VK-1
WJ1-3.YK-1
WJI-4.YK-1
WJI-1.0TIK-
1 U1
2.0IIK-1

J1.1
J1.2J12.1
2.2

Pazpen 2. Kinnaccugukanus

2.1

Knaccudunkarnms /Jlex/

WI-1.VK-1
WJI-2.VK-1
WJ-3.VK-1
WJ1-4.YK-1
WJI-1.0TIK-
1 U1
2.01IK-1

J1.1
J1.2J12.1
2.2

2.2

Knaccudwmkarus /J1a6/

WI-1.YK-1
WJI-2.VK-1
WJI-3.YK-1
WJI-4.YK-1
WJI-1.0TIK-
1 U1-
2.0IIK-1

J1.1
JI1.2J12.1
2.2

23

Knaccudukarus /Cp/

NI-1.VK-1
WJ1-2.YK-1
WJI-3.YK-1
NJI-4.YK-1
WJI-1.0TIK-
1 UJI-
2.0TIK-1

J1.1
JI1.2J12.1
122

Paznen 3. HpOBepRa CTATUCTHYECCKHUX
THmoTe3

3.1

IIpoBepka craTucTHYecKuX TunoTe3 /JIex/

WI-1.YK-1
WJ1-2.YK-1
WJI-3.YK-1
WJI-4.YK-1
WJI-1.01IK-
1 U1-
2.0TK-1

Ji.1
JI1.2J12.1
2.2

32

IIpoBepka craTucTHYecKuX runotes /J1ad/

VI-1.VK-1
WJI-2.VK-1
WJI-3.YK-1
WUJ1-4.VK-1
W/JI-1.0TIK-
1 UJI-
2.0IIK-1

1.1
J1.2J12.1
J2.2




33

IIposepxa cratuctudeckux runores /Cp/

NI-1.VK-1
WJ1-2.VK-1
WJI-3.YK-1
UJI-4.YK-1
WJI-1.0TIK-
1 U1
2.0IIK-1

J1.1
J1.2J12.1
2.2

Pasnen 4. Iloctpoenue moaeJei
perpeccuu

4.1

IocTtpoenue moneneit perpeccun /Jlex/

VI-1.VK-1
WJI-2.VK-1
WJI-3.YK-1
WUJ-4.VK-1
W/JI-1.0TIK-
1 UJI-
2.0IIK-1

1.1
J1.2J12.1
J2.2

4.2

IMoctpoenne mozaeneit perpeccun /J1ad/

TI-1.VK-1
WJI-2.VK-1
WJ1-3.YK-1
WJI-4.YK-1
WJI-1.0TIK-
1 U1
2.0IIK-1

J1.1
J1.2J12.1
2.2

43

IToctpoenue moxaeneit perpeccun /Cp/

WI-1.VK-1
WJI-2.VK-1
WJ-3.YK-1
WJ1-4.VK-1
WJI-1.0TIK-
1 U1
2.0IIK-1

J1.1
J1.2J12.1
2.2

Pazgen 5. Knacrepuzanus

5.1

Knacrepuzanus /Jlex/

WI-1.YK-1
WJI-2.VK-1
WJI-3.YK-1
WJI-4.YK-1
WJI-1.0TIK-
1 U1-
2.0IIK-1

J1.1
JI1.2J12.1
2.2

52

Knacrepuzanus /J1ad/

NI-1.VK-1
WJ1-2.YK-1
WJI-3.YK-1
NJI-4.YK-1
WJI-1.0TIK-
1 UJI-
2.0TIK-1

J1.1
JI1.2J12.1
122

53

Knacrepusanus /Cp/

35

TI-1.VK-1
WJ-2.VK-1
WJI-3.YK-1
UJI-4.YK-1
WJI-1.0TIK-
1 U1
2.0IIK-1

J1.1
J1.2J12.1
2.2

Paznen 6. KoncyabTanum

6.1

Koncynpranus o gucuumuiinae /Konc/

0,9

WI-1.VK-1
WJI-2.VK-1
WJ-3.VK-1
WJ1-4.VK-1
WJI-1.0TIK-
1 U1
2.01IK-1

Paznen 7. [IpomexyrouHasi aTTecTanus
(3K3aMeH)




7.1 INoaroroBka k sK3aMeHy /OK3aMeH/ 6 34,75 | UJ-1.YK-1 0
NJ-2.YK-1
NJI-3.YK-1
na-4.YK-1
nJ-1.0I1K-
1 UJ-
2.0IIK-1

7.2 Kontpoms CP /KCPATT/ 6 0,25 | UO-1.VK-1 0
NJa-2.YK-1
NJ-3.YK-1
na-4.YK-1
na-1.0IK-
1 UJ-
2.0IIK-1

7.3 KonTtaktHas padota /KoHcIK/ 6 1 Na-1.YK-1 0
na-2.YK-1
NJI-3.VK-1
NJI-4.VK-1
nJI-1.0I1K-
1 UJ-
2.0IIK-1

5. ®OHJ OIEHOYHbBIX CPEICTB

5.1. [TosicHuTeILHAA 32l CKA

1.

Haznauenue (1)OHIIa OILICHOYHBIX CPECICTB. OHGHO‘{HBIG CpCACTBa NMpCAHa3HAUCHBI JISI KOHTPOJISI U OHCHKH 06pa3OBaTeJII)HBIX

JOCTHKEHHH 00yJaromuxcsl, OCBOMBIINX IIPOrPaMMy yIeOHOH ANCIIUTUTHHEL.

2.

2

@DOH/1 OLIEHOYHBIX CPEACTB BKIIOUAET KOHTPOJIbHbBIE MaTepPHUaIbl ISl IPOBEAEHUS BXOJHOTO KOHTPOJIS, TEKYILEro KOHTpoJs 1 1
B (hopMe BOIIPOCOB, 3aJJaHMUI1, a TaKKe IPUMEPHBIHA TIepedeHb BOIPOCOB IS IPOBEICHNUS IIPOMEKYTOYHON aTTecTaluy B popme

3a4cTa.

5.2. OueHoYHbIE CPeACTBA IS TEKYIero KOHTPOJIs

ITpumepHBIil KOMILIEKT TecTa "BxoaHoil KoHTpob"

W N = N W N = W W N = N AW ==

W N —=

. Uro Ha3bIBaeTCS aIropuTMOM?

. TIOCIIeTOBATEIBHOCTh KOMaH I, KOTOPYIO MOKET BBITIOJIHUTE HCIIOHUTEINb
. CHCTeMa KOMAaH UCTIOTHATEIIS

. HyMEPOBaHHAasI IOCIIEI0BATEIEHOCTh CTPOK

. HEHyMEpOBaHHas [I0CIIEJOBATEIBHOCTh CTPOK

. UTo Takoe HCIONHHUTENb aaropuTMa’?

. OTO CIIUCOK KOMaH AJIsl pelIeHHs IOCTaBIEHHON 3a/1a4u.

. OTo nporpamma, CocTaBJIEHHas MO 33JaHHOMY aJITOPUTMY.

. OT0 00BEKT, KOTOPHIH CIIOCOOCH IIOHUMATH U MCIOTHATH KOMAH/IBI, YKa3aHHEIE B alNTOPUTME.

. Kaxoii anroputm Ha3pIBaeTCS UKIHYECKAM?

. ATTOpHUTM, B KOTOPOM KOMaH/IBI pabOTAIOT IIOCIIEIOBATEIRHO OJJHA 32 JPYTOH.

. AropuT™, B KOTOPOM KOMaH/Ia MM HECKOJIBLKO KOMaH[ pab0oTal0T MHOTOKPATHO.

. AnropuTM™, KOTOpPBIil paboTaeT 100 1Mo OTHOI BETBH, THOO IO APYTOi, B 3aBUCUMOCTH OT BBHITIOIHCHUS YCIIOBHSI.

. Kakoii anroputm Ha3pIBaeTCs TMHEUHBIM?

. AropuT™, B KOTOPOM KOMaH/Ibl pabOTaIOT [TOCIEI0BATENLHO OTHA 3a APYTroil.

. AnroputM, B KOTOPOM KOMaHJ1a I HECKOJIbKO KOMaH[| pab0Tal0T MHOTOKPATHO.

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

. Kaxkoit anroputm Ha3bIBaeTCs alrOPUTMOM BETBICHUS?

. ANIropUTM, B KOTOPOM KOMaH bl pab0TaIOT MOCIEI0BATENBHO OJJHA 33 JPYTOM.

. AnTOpHuTM, B KOTOPOM KOMaH/1a MJIM HECKOJIBKO KOMaH/ pab0Tal0T MHOTOKPATHO.

. Anroput™, KOTOpBIi paboTaeT 1100 Mo OHON BETBH, TUOO MO APYroi, B 3aBUCUMOCTH OT BBITIOJHEHUSI YCIOBHSL.

6.Mopens ecTh 3aMelIeHHe H3y9aeMOro 00BEKTa IPYTUM 00 BEKTOM, KOTOPBIH OTpaXkaerT. ..

1.
2.
3.

BCE€ CTOPOHBI JAHHOTO 00BEKTa
HEKOTOPBIE CTOPOHBI JAHHOTO 00BEKTa
CYHICCTBECHHBIC CTOPOHBI JAHHOI'O 00BeKTa




4. HeCyIeCTBEHHBIE CTOPOHBI JAHHOTO 00BEKTa

7.Mopenb coaepXuT HHOPMAIIHH. . .

1. CTONBKO e, CKONBKO U MOJICITUPYEMBIH 0OBEKT
2. MeHblIIe, YeM MOACTUPYEMBbIH 0OBEKT

3. 6oJblIe, YeM MOACTHPYEMbIH O0BEKT

4. He comep KT HHPOPMAIUN

8.KakoBbI 0OCHOBHBIE 3TaITbl 00pPa0OTKH HH(POPMALIMN KOMITBIOTEPOM?
1. BBox 1 BEIBOJ HH(OpMALIHH.

2. BBog, npeobpa3oBaHue, XpaHEHHE, BEIBOA HH()OPMAIIHH.

3. Coxpanenue nHpopmanuu B ¢aiine.

9.Kakoii oTan pemenus 3a1a4i Ha KOMIIBIOTEPE OTCYTCTBYET B CIEIYIOMIEH IETTOYKe:00BEKT - ... - HCCIIEA0OBAaHNE MOAEIH Ha
KOMITBIOTEPE - aHAJIN3 PE3yJIbTATOB M KOPPEKTHPOBKA MOJCIIH?

1. mocTpoeHne HHGHOPMAITMOHHOW MOJIEITN

2. KOAMPOBKA aJITOPUTMA Ha SI3BIKE IPOTPAMMHUPOBAHUS

3. aHAJIU3 MOJYYCHHBIX JaHHBIX

4. pazpaboTka anroputma

10. CBOHCTBOM aNTOpPUTMA SABIIACTCA:

Pe3ynbTaTHBHOCTS;

HuKImaHOCTS;

B03MOXXHOCTD M3MEHEHUS MOCIIEA0BATEIFHOCTH BRIITOTHEHUS KOMaH],
B03MOXXHOCTD BBITIOTHEHUS alTOPUTMa B 0OPaTHOM IOPSIIIKE;
IIpocroTa 3amKcH Ha sA3bIKaX NPOrpaMMHPOBAHHUS.

Nk v =

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

IIpumepnsie Bonpocs! "Texkymuil KoHTpoas 1"

L. OCHOBHBIE MOHATHSI MAIIMHHOTO OOY4CHUS.

2. OCHOBHBIE IIOCTaHOBKH 3aJau.

3. ITpuMepsl NpUKIANHBIX 33Ja4.

4. JluneliHble POCTPaHCTBA.

5. Bexrtopsl u MaTpHIIBL.

6. JIuneliHasi HE3aBUCUMOCTb.

7. Ob6parHas MaTpHIa.

8. [TpousBonHas U rpagueHT QYHKIHH.

9. I'panueHTHBIN CIIyCcK.

10. Brmykieie GyHKIHN.

11. Crny4aiiHble BeTUYUHBI.

12. JlvckpeTHble M HEeNpepbIBHBIE pachpeaeneHus. [Ipumepsl.
13. OrneHrBaHNe MApaMETPOB paclpeaeTeHnH, METO MaKCUMAIBHOTO MPaBIOIIOI00HS.
14. Byrcrpannunr.

15. JlnneiiHple MeTOBI KiacCU(UKALMK M perpeccuu: (YHKIMOHAIbI Ka4ecTBa, METOJIbI HACTPOIKH, OCOOEHHOCTH
PUMCEHEHHS.

16. MeTpuku KagecTBa aJTOPUTM PETPECCHH U KIACCH(DUKAIINN.
17. OneHnBaHUe KayecTBa alrOpUTMOB.

18. OTi0)KeHHAsT BBIOOPKA, €¢ HEJTO0CTATKH.

19. OneHKa MOJHOTO CKOMB3SIET0 KOHTPOJIS.

20. Kpocc-Banunanus. Leave-one-out.

Kputepuu ouenku
«3auTeHo — BhINOIIHEHHE BepHO Oonee 60% 3agaHui.
«He 3aurenoy» — BeimonHenue 60% u MeHee 3a/1aHuil BEPHO.

[TpumepHbie Bonpocs! "Tekymuii KOHTpoOb 2"

1. JepeBps pelieHuil.
2. MeTtonpl noctpoeHus aepeBbeB. UX perynspusanus.




Komnosuuuu airopurMos.

Pa3noxxeHne ommmoOKM Ha CMEIIEHHE U pa3dpoc.
Cry4aiiHBIH Jiec, ero 0COOCHHOCTH.

MerTo/IbI [TOMCKA BBIOPOCOB B JIaHHBIX.

MeTo/1bI BOCCTAHOBJICHHS IPOIMYCKOB B JAHHBIX.
PaboTa ¢ HecOaTaHCHPOBAHHBIMU BBIOOPKAMHU.

. 3amaga aHanmM3a MOTPEOUTEIHCKOM KOP3HMHBL.

R

10. IMoxnepxka 1 KOcTOBEPHOCTb. YacThble, 3aMKHYTbIe M MaKCHMAaJIbHbIE YAacThle MHOXECTBA. ANTOPUTM ATNPHOPH.
11. 3amava Kiactepu3alym.

12. Anroputrm K-Means.

13. OneHKr KayecTBa KJIacTepU3alHY.

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

5.3. TeMbl NUCbMeHHBIX padoT (3cce, pepepaThbl, KypcoBble padoThI U Jp.)

HE TIPEeTyCMOTPEHBI

5.4. OueHo4HbIE CPeICTBA ISl MPOMEKYTOUHON aTTeCTAIINI

[TpumepHbIe BONPOCHI AJIsl OATOTOBKH K 3a4ETy

1. OCHOBHBIE TIOHATHS MAIIUHHOTO OOYYCHHS.

2. OCHOBHBIE TIOCTAaHOBKH 3a/1a4.

3. [IpumMeps! NpUKIaTHBIX 3a7ad.

4. JIuneiinble MpoOCTpaHCTBA.

5. Bekropsl 1 MaTpULbL.

6. JluHeliHast HE3aBUCUMOCTb.

7. O6parHast Matpura.

8. [IpousBoxHast U rpajueHT QYHKIHUH.

9. I'paguentHblil cyck.

10. Brimykiieie QyHKIHH.

11. CrnydaiiHble BEIMIHHBL.

12. JucKkpeTHBIE U HETIPEepBIBHBIE pacupeaeneHus. [IpuMeps.
13. OrneHnBaHNE MapaMeTPOB pacIpeneeHU, METO MAaKCUMAIBHOTO TPaBIOMOA00HS.
14. ByrcrpannuHr.

15. JluHeiiHble METO/BI KiTacCU(UKAIIMK U perpeccuu: (yHKIIMOHAIbI KayecTBa, METOIbl HACTPOMKH, OCOOCHHOCTH
MIPUMEHEHHUS.

16. MeTpHKH KadecTBa aITOPUTM PErpeccHy M KiacCH(UKaIHK.
17. OrneHrBaHNE KauecTBa alrOPUTMOB.

18. OtnoxxeHHas: BEIOOpKaA, ee HeJJOCTATKH.

19. OueHka NOJHOTO CKOJIB3SLIEr0 KOHTPOJISL.

20. Kpocc-Banunauus. Leave-one-out.

21. JlepeBbs perieHwi.

22. MeTompl mocTpoeHus nepeBbeB. VX perymspusamnus.

23. Komrmozuniun ajropuTMoB.

24, Paznoxenne omuOKky Ha cMeIeHHEe U Pa3dopoc.

25. CrydaiiHblil J1ec, ero 0OCOOCHHOCTH.

26. MerTomp! orcka BEIOPOCOB B IaHHBIX.

27. MeToab! BOCCTaHOBJIICHHS MPOIYCKOB B JAHHBIX.

28. Pabora ¢ HecOaaHCMPOBaHHBIMH BBIOOPKaMH.

29. 3agaua aHaIM3a MOTPEOUTENBECKONH KOP3HHBI.

30. IMonnepxxka M nOCTOBEpHOCTH. YacThle, 3aMKHYThIE W MAaKCHMAJIbHBIC YaCThle MHOXKECTBA. AJITOPUTM AIIPHOPH.
31. 3anaya KiIacTepu3anuu.

32. Anroputm K-Means.

33. OrneHkn KadecTBa KIIacTepU3aIliH.

Kpurepun onenku:

«3aUYTCHOY, TIOBBIIIICHHBIA YPOBCHB: BBICTABIIACTCS CTYACHTY, €CIIH MPOSMOHCTPHUPOBAHO ITyOOKOE U IIPOYHOE

YCBOCHHE MaTepHaa, T.e. I0CIeI0BaTeIbHO, TPAMOTHO M JIOTHYECKH CTPOIHO M3JI0KEHBI OTBET

Ha BONIPOC U BBIITOJIHEHO YMEHHUE, YTO ONPEACTIACT MOBBIIIEHHBIN YPOBEHb,

«3aYTCHOY, TIOPOTOBBIN YPOBEHB: BHICTABISCTCS CTYICHTY, €CIIH IPOACMOHCTPUPOBAHO JOCTATOYHO MOJTHOE

YCBOCHHE MaTepHaia, T.e. YaCTHYHO M3JI0KEH BOIPOC U BBHIIIOJHEHO YMEHHE, YTO OIPEACISICT

MTOPOTOBKII YPOBCHB;

«HE 3aYTEHO», YPOBEHb HEe C(HOPMUPOBAH: BBICTABISICTCS CTYAEHTY, €CIIH MPOJAEMOHCTPUPOBAHO HE 3HAHUE MaTepHaa,

HE BJIaJICHUE MOHATUHHBIM aMapaToM, T.€. OTCYTCTBYET M3JI0’KEHHE BOMPOCA M BHIIIOJIHEHHOTO YMEHHSI, COBOKYITHOCTh BCETO
MEPEYUCICHHOTO OIPEEIISeT TO, YTO YPOBEHb HE CHOPMHUPOBAH.




6. YA EBHO-METOINYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUME JTUCHUIIJINHBI (MOAYJIST)

6.1. Pexomenayemas JiuTepatrypa

6.1.1. OcHoBHas JIMTepaTypa

ABTOpBI, COCTaBUTEIH 3arynaBue WznarenscTBo, rox On. aapec
JI1.1 |BomkoBa B.M., ITporpaMMHBIE CHCTEMBI CTATHCTUIECKOTO HoBocubupck: http://www.iprbookshop.r
CeménoBa M.A., aHanmu3a. OOHapyKeHHe 3aKOHOMEPHOCTEH B HoBocubupckuit 1u/91682.html
UYerBepTakoBa [ ¥ 7p.] |JaHHBIX C UCTIOIB30BaHUEM CHUCTEMBI R 1 rocyaapCTBEHHbII
E.C. s3pIka Python: yueOHOe mocobue TEXHHYCCKUI
YHUBEPCUTET
(HI'TY), 2017
JI1.2 | Cunesa U.C. Amnanu3s ganubix B cpeae R. Y. 1: yueOHoe Mocksa: http://www.iprbookshop.r
nocobue MockoBCKui 1/92422 html
TEXHUYECKHUN
YHUBEPCHUTET CBA3U
1 UH)OPMATHKH,
2018
6.1.2. JlonosiHuTEIBHAS JIUTEPATYpPa
ABTOpBI, COCTABUTEIIH 3arnaBue W3znarenscTBO, rof . anpec
JI2.1 [Tumodeena A.1O. Teopust BepOsATHOCTEH M MaTeMaTHYeCKast HoBocubupck: https://www.iprbookshop.
craructuka. Y. 1: B 2-x 4.: yueGHOe mocodne HoBocubupckuii ru/91448.html
roCyaapCTBEHHbII
TEXHUYECKUU
yauBepcurer, 2017
JI2.2 | Tumodeena A. 1O. Teopwust BeposTHOCTEH M MaTeMaTHYECKast HoBocubupck: https://www.iprbookshop.
craructuka. Y. 2: B 2-x 4.: yueOGHOe mocobue HoBocubupckuii 1u/91449.html
rocylapCTBEHHbII
TEXHUYECKHH
yHUBEpcurer, 2017
6.3.1 Ilepeyenb nporpaMMHOro odecneyeHUst
6.3.1.1 | Far Manager
6.3.1.2 | Google Chrome
6.3.1.3 | MS WINDOWS
6.3.1.4 | Python
6.3.1.5 | Kaspersky Endpoint Security s 6usaeca CTAHJAPTHBIM
6.3.1.6 | MS Office
6.3.1.7 | Moodle
6.3.1.8 [INVDA
6.3.2 IlepeyeHb HHPOPMANMOHHBIX CIPABOYHBIX CHCTEM
6.3.2.1 | OnextponHo-6ubMMoTeuHas cuctema IPRbooks
6.3.2.2 | ba3a naHHBIX «OneKTpoHHas 6nbIHOoTEeKa ['0pHO-ANTalicKOro TOCyIapCTBEHHOTO YHUBEPCHUTETA
6.3.2.3 | MexBy30BCKas 3JIeKTpOHHAs ONOIHOTEKa
7. OBPABOBATEJIBHBIE TEXHOJIOT'UHA
JICKIIUI-BU3yaTH3a LU
JIICKYCCHS
8. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE JUCIUIIJIMHBI (MOY JIS)
Homep aynutopuu | Haznavenne OcHOBHOE OCHALIleHUE
211 B1 KomrmsroTepHsrii kinace. Y4yeOHas Pabouee mecto npenonaBaress. [Tocagounsie mecta

AyAUTOPUS JUIS TIPOBEICHHS 3aHATHH
JIEKIIMOHHOTO THIIA, 3aHATHH CEMHHAPCKOTO
THUIA, KypCOBOTO IPOCKTHPOBAHUS
(BBITIOTHEHUS KYPCOBBIX Pa0OT), TPYIIIOBBIX
U MHANBUyalbHbIX KOHCYIbTAINH,
TEKYILEr0 KOHTPOJISI U TIPOMEKYTOUHOMN
arrectauuu. ITomemenue s
CaMOCTOSATENIEHON PabOThI

oOyJaromuxcs (1o KOJIMIECTBY 00yJarOIINuXCs),
KOMIIBIOTEPBI € IOCTYIIOM K IHTepHeT



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

201 b1 Kabuner MeTonuku npenojaBaHus MapkepHast yueHU4ecKasi 10CKa, 3KpaH,

nH(popMaTuKu. YueOHas ayIUTOpHs IS MyJIBTEMEAnAnpoekTop. Pabouee Mecto mpenomaBaress.
MIPOBEICHUS 3aHSATHH JIEKINOHHOTO THIIA, INocamounsie MmecTa 00ydaromuxcst (110 KOINIECTBY
3aHSATHH CEMHHApPCKOTO TUIIA, KypCOBOTO 00y4aroIMxcst), KOMIIBIOTEPHI ¢ AOCTyNoM K MHTepHeT

MIPOEKTUPOBAHUS (BBIMOTHEHHUS KyPCOBBIX
paboT), rPyNIIOBBIX U MHINBHIYATBHBIX
KOHCYJIbTallUi, TEKYIIET0 KOHTPOJIS U
IIpOMEXyTOUHOM aTrTectanun. [Tomernenue
JUISL CAMOCTOSITEIIbHOW pabOTHI

209 b1 KommnsroTepHsIii kiace. YuebHas Pabouee mecto npenoaasarens. [locagounbie Mecta
ayAUTOPHS JUTS IPOBEICHUS 3aHATHI oOyuaronuxcst (110 KOJIMYECTBY 00y4atoLInXCs).
JIEKIIMOHHOTO THIIA, 3aHATUI ceMUHApCKoro | MapkepHas yueHH4YecKast JOCKa, 3KpaH,
THUIIA, KypCOBOTO POEKTHPOBAHUS MYJIBTHMEINAIPOEKTOP, KOMITBIOTEPHI C JOCTYIIOM B

(BBITTOJTHEHUSI KYPCOBBIX padoT), rpynmoBex | IHTEpHET
W MHANBUTYaJIbHBIX KOHCYIBTAINH,
TEKYLIEro KOHTPOJISL H IIPOMEKYTOUHOH
arrecranuu. [Tomerienne s
CaMOCTOSITEIIEHOW PabOTHI

9. METOAUNYECKHUE YKA3AHUSA JJIS1 OBYYAIOIIINUXCSA IO OCBOEHHUIO JUCHUITIJINHBI (MOAY JIS)

Meroarueckne yka3aHHS 10 OCBOCHHUIO JUCIUILINH (MOyIeil)

Jlexuuu, ¢ OJJHON CTOPOHBI — 3TO OZIHA U3 OCHOBHBIX ()OPM yUeOHBIX 3aHATHH B BBICIINX YIEOHBIX 3aBE/ICHUSX, TIPEACTABIAIONIAs
co00H cHcTEMaTHYECKOE, OCIIEI0BATEIBHOE YCTHOE H3JI0)KEHHE TIPETIOAABATEIEM ONIPEIEIICHHOTO pa3/iesia KOHKPETHOH HayKH WITH
y4eOHOM AUCIUILTUHEL, C IPYTOH — 3TO 0cobast popMa caMOCTOATEIFHON pabOTHI C yd4eOHBIM MaTepHaIoM. JIeknus He 3aMeHsIeT
co00li KHUT'Y, OHA TOJIBKO MOATAJIKHUBAET K HEll, pacKpbIBast TeMy, IIpo0JieMy, BBIACISS TTIaBHOE, CYIIECTBEHHOE, HA YTO CJICIYeT
00paTHTh BHIMAaHHE, YKA3bIBACT ITyTH, KOTOPEIM HY>KHO CJI€I0BATh, JOOUBASCH NTyOOKOTO MTOHUMAaHHS IOCTAaBICHHON TIPOOJIEMEL, a
He 00IIeil KapTHHEL

Pabora Ha JIEKIUK — 9TO CIIOXKHBII IIPOIIecC, KOTOPBIH BKIIIOYAET B ce0sl TaKHe IIEMEHTHI KaK CITyllIaHUue, OCMBICICHHE U
COOCTBEHHO KOHCIEKTHpOBaHHKE. J[j1st TOro, 4TOOBI JIEKIHS BBINOJIHUIIA CBOE HA3HAUECHHE, BAXKHO ITOJrOTOBUTHCS K HE U ee 3aIHcH
elle 0 IIPUXO0/a IPeroaBaTelst B ayauTopuio. bes aToro nanpHelee BOCHPUATHE JTEKIIUH CTAHOBUTCS CIIOKHBIM. JIeKns B
YHHBEPCUTETE PacCUNTaHa Ha MOATOTOBICHHYIO ayauToputo. [IpenonaBarens u3naraer 1000 BOIPOC, OPHEHTUPYACH HA Te
3HaHU, KOTOPBIE JOJDKHBI OBITh Y CTYAEHTOB, YCBOMBILIMX MaTepHall BCEX MPEIbLAYIIHX JIEKIHil. Ba)kKHO HAydnThCS CITyIIaTh
TpeTo/iaBaTelisi BO BpeMs JICKIINH, OACP)KUBATh HENPEPHIBHOE BHIMAHKE K BBICTYIIAIOIIEMY.

OpnHaKo, OTHOTO CITyIMIaHHUs HeocTaTouHOo. HeoOxoaumo GpuKCcHpoBaTh, 3aUCHIBATE TOT IIOTOK HH(MOPMANNH, KOTOPHIHA
co00IIaeTCs BO BpeMsI JIEKLIMU — HAYYUTHCS BECTH KOHCIIEKT JIEKIMH, TAe (GOopMyIUpoBaIuCch Obl Hanboee BayKHbIE MOMEHTEI,
OCHOBHBIC TIOJIOXKEHHS, U3J1araeMble JIeKTopoM. JIJIst BeJIeHHs] KOHCIIEKTa JISKIIUK CJIEyeT UCIIONb30BaTh TeTpaib. Benenue
KOHCIIEKTA Ha JICTOYKAX HE PEKOMEH/IyeTCsl, TOCKOJIBKY OHM HE TaK YO0OHBI B HCIOJIB30BaHUN M 9acTo TepstoTes. [Ipn
oopMICHNH KOHCIIEKTa JICKIIUK HEOOXOIUMO OCTABIIATH MOJIS, TAE CTyAEHT MOXKET 3allUCcaTh CBOM COOCTBEHHBIE MBICIIH,
BO3HHKAIOIIHE MTapajlIeIbHO C MBICIISIMHU, BBICKa3aHHBIMHU JIEKTOPOM, & TaK>Ke BOIPOCHI, KOTOPBIE MOT'YT BO3HUKHYTH B ITpOLiECCe
CITyIIaHMs1, YTOOBI TTOJTyIUTh Ha HUX OTBETHI IIPU CaMOCTOSITENIFHOM MpopaboTKe MaTepralia JSKIUH, TIPH U3yIeHUN
PEKOMEHIOBAHHOI JINTEpaTyphl WM HETIOCPEACTBEHHO Y ITPENoAaBaTens B KOHIE JeKnuu. CocTaBisIs KOHCIIEKT JICKIIUH, CIICTyeT
OCTABIISITh 3HAUUTEINILHBIN HHTEPBAI MEXKIY CTPOYKAMH. DTO CBS3aHO C TEM, YTO MHOTAA BO3HUKAET HEOOXOAUMOCTD BIINCATH B
HepBOHAYAIbHBII TEKCT JICKIINH OAHY WM HECKOJIBKO CTPOYEK, MMEIOIMX NPHHINIHAIBLHOE 3HAUCHUE U TIOUSPITHYTHIX U3 APYIHX
HCTOYHHKOB. PaccTosiHMEe MEX Iy CTpOKaMH HEOOXOMMO TaKKe IS ITOJUSPKUBAHUS CIIOB MITH LIEJIBIX TPYII CIOB (TaKoe
MOAYePKUBAHNIE BBI3BIBACTCSI HEOOXOAUMOCTHIO IIPUBIECYh BHUMAHKE K JAHHOMY MECTY B TEKCTe IIPH TOBTOPHOM uTeHUH). OOBIMHO
HO/YEPKUBAIOT ONPEJIETICHHSI, BBIBOJIBI.

Tax:ke Ba)KHO MOJTHOCTBIO 0€3 BCAKMX N3MEHEHUI BHOCHTB B TETPAIh CXEMBI, TAOJIHUIIBI, YePTEKH U T.I1., €CIIA OHH IIPEIIONIATaloTCs
B JICKIIUU. J{71sT TOTO, 9TOOBI COBMECTUTH MEXAHIMUYECKYIO 3aIHUCh C IIOYTH JOCIOBHBIM (DHKCHPOBAHIEM HanboIee BaXKHBIX
TMOJIOXKEHHH, MO’KHO HCIIONIB30BaTh CUCTEMBI YCIIOBHBIX COKpAILEHH. B nepByro ouepesib COKpaIaroTcs JUIMHHBIE CJIOBA U TE, YTO
HOBTOPSIOTCS B PEUH JIEKTOpa Yalle Bcero. [Ipn 3ToM caMo cokpaleHre J0KHO OBITh O BO3MOXHOCTU KPATKHM.

CemmuHapckue (mpaktiadeckne) 3aHATis CaMocTosTeNbHas padoTa CTyAEHTOB M0 TIOATOTOBKE K CEMHHAPCKOMY (ITPAaKTHYECKOMY)
3aHATUIO JOJDKHA HAYMHATHCS ¢ 03HAKOMIICHUS C TJIAHOM CEMHHAPCKOT0 (MIPAaKTHYECKOT0) 3aHATUS, KOTOPHII BKIIOUAeT B ce0s
BOIPOCHI, BHIHOCHMBIC Ha 00CYK/ICHUE, PEKOMEH/JALIMH 110 TIOJITOTOBKE K CEMHUHApY (PaKTHYECKOMY 3aHSATHIO), PEKOMEHIYeMYIO
JuTepaTypy K TeMe. M3ydeHne Matepuraa cieayeT HadaTh ¢ IPOCMOTpa KOHCIICKTOB JIEKIIHH. BoccTaHOBHB B mamMATH MaTepual,
CTYJCHT IIPUBOJNT B CHCTEMY OCHOBHBIE ITOJIOXKEHHS TEMBI, BOIIPOCHI TEMBI, BBIICIISASA B HEH TIIaBHOE U HOBOE, HAa UTO 00paIIaioch
BHUMAaHHE B JICKIIMH. 3aTeM ClIeAyeT BHUMATEILHO NPOYUTATh COOTBETCTBYIOLIYIO IIaBy YUEOHHUKA.

Jnst Gonee yriyOIeHHOTO U3y4eHHUS BOIIPOCOB PEKOMEHIYETCS! KOHCIIEKTHPOBaHUE OCHOBHOI U JIOTIOJHUTEIILHON JINTEPATYPBHI.
YnTas peKOMEHJOBaHHYIO JINTEPaTypy, HE CTOUT MTACCHBHO IPUHUMATH K CBEICHHIO BCE HANICAHHOE, CIEIyeT aHAIM3HPOBATh
TEKCT, yMaTh HaJl HUM, ’TOMY CIIOCOOCTBYIOT 3aIIMCH 10 X0y YTE€HHS, KOTOPhIE IPEBPAIAIOT YTEHHE B MPOLECcC. 3allUCH MOTYT
BECTHCH B Pa3IIM4HOI (hopMe: pa3BEpHYTHIX M IPOCTHIX IJIAHOB, BBINMUCOK (TE3MCOB), aHHOTALUH 1 KOHCIIEKTOB.

ITomoOpas, oTpaboTaB MaTepHai U YCBOUB €r0, CTYACHT JOJDKEH HayaTh HEITOCPEICTBCHHYIO MOATOTOBKY CBOETO BEICTYIICHUS Ha
CEeMHUHAPCKOM (TIPAKTHYECKOM) 3aHATHH JJISI 9€T0 CIEAyeT MPOIyMaTh, KaK OTBETHTH HA KaXKABIH BOIIPOC TEMBI.

ITo xaxxaoMy Bompocy IIaHa 3aHATHIH HE0OXOIUMO MOATOTOBUTECS K YCTHOMY co00ImeH IO (5-10 MUH.), OBITH TOTOBBIM MPUHATH
ydacTue B 00CYKIEHHH U JOIIOJHEHUH JOKJIAJIOB U COOOIEHHUH (10 5 MUH.).

BeicTymienre Ha CEeMHHAPCKOM (TTPaKTHYECKOM) 3aHATHH JOJDKHO YIOBIETBOPATH CIICYIOIINM TPEOOBAaHHUAM: B HEM H3JIararoTCs




TeopeTHYeCKUe MOAXO0bI K PACCMaTPUBAEMOMY BOIIPOCY, JA€TCs aHAIN3 IPHHIUIIOB, 3aKOHOB, MOHSATUI U KATETOPH;
TEOPETUYECKHUE TTOJI0XKEHUS MOAKPEILIIOTCA (PaKTaMK, IPUMEPAMH, BBICTYIIIIEHHE JJOJDKHO OBITH apryMEHTHPOBAHHBIM.
JlaGopaTopHBIe PaOOTHI ABIAIOTCS OCHOBHBIMH BHIAMH YIEOHBIX 3aHATHH, HAIIPABICHHBIMI HA SKCIICPHMEHTAIBHOE
(mpaxTHYecKoe) TOATBEPIKICHIE TEOPETUIECKIX [TOJI0XKEHUH 1 (hOpMUpPOBaHHE 00IIETPO(eCCHOHATBHBIX B MPO(ECCHOHATBHBIX
komrneTeHIUH. OHU COCTaBISIIOT BAXKHYIO YaCTh TEOPETUUECKOH 1 MpodeccHoHaNIbHON MPaKTHYECKON TOATOTOBKH.

B npouecce naboparopHoii paboThI Kak Bua y4eOHOTO 3aHATHS CTYACHTHI BBINOJIHSAIOT OJHO MIIM HECKOJIBKO 3a/IaHUH 110]]
PYKOBOZIICTBOM ITPENOAABATENS B COOTBETCTBHH C M3ydaeMbIM COZIEpKaHIEM yIeOHOTO MaTepHaa.

[Ipu BeIMOTHEHNH 00YUArOMIUMUCS JIJAOOPATOPHBIX PAaOOT 3HAYUMBIM KOMIIOHCHTOM CTaHOBSITCS IPAKTHUECKUE 3aaHUS C
UCIIOJIb30BaHUEM KOMITBIOTEPHON TEXHUKH, JIJAO0OPaTOPHO - IPUOOPHOro 000pyn0BaHMs U Jip. BeinonHeHHe cTyjeHTaMu
7a00paTOPHBIX PadOT MPOBOIUTCS C IETbI0: (POPMUPOBAHHS YMEHHH, TPAKTHYECKOTO OIBITA (B COOTBETCTBHH C TPEOOBAHUAMH K
pe3yapTaTaM OCBOCHUS JUCIUIUIMHEI, ¥ HA OCHOBAaHHUH IEePEdHs (POPMHPYEMBIX KOMIICTEHINI], yCTAaHOBICHHBIME paboueit
IpOrpaMMON AUCHUILTHHEL), 0000LIeHNUs, CHCTEMATH3aIUHY, YIITyOlIeH s, 3aKpeTIeHNUs MOTydeHHbIX TeOPETUUECKUX 3HAHUH,
COBEPIIIEHCTBOBAHUS YMEHUH TPUMEHATH MOTydEeHHbIE 3HAHUS HA ITPAKTHKE.

CocraB 3agaHuii 7151 Ta00paTOpHOIT pabOTHI JOIKEH OBITH CINIAHWPOBAH C PACUSTOM, YTOOBI 32 OTBEAEHHOE BPEeMs OHH MOTJIN
OBITh BBIMOJIHEHB! KAUECTBCHHO OOJBIIMHCTBOM CTYCHTOB.

[pu nmaHMpoBaHUM JTa0OPATOPHBIX PaOOT CIEAYET YIUTHIBATh, YTO B XOJE BHIIOIHEHUS 3a/JaHUH Y CTYACHTOB (DOPMHUPYIOTCS
YMEHHS W IPAKTHIECKUH OMBIT PAa0OTHI ¢ pa3NNIHBIME NPHOOpaMH, yCTaHOBKaMH, 1a00paTOPHEIM 000pYIOBaHHEM, arapaTypo,
IporpaMMaMH U JIp., KOTOPBIE MOTYT COCTAaBIIATh YacTh NMPOQECCHOHATBHON MPAKTHYECKOI MOATOTOBKH, a TakXke
UccIe0BaTeNbCKIe YMeHH (HabIoaaTh, CPaBHUBATh, AaHAITM3UPOBATh, YCTAHABINBATh 3aBUCUMOCTH, J€7aTh BEIBOJBI U
00001IeHNsI, CAMOCTOSITEILHO BECTH HCCIIE0BaHNUE, OQOPMIIITH PE3YIIbTATHI).

BrimonHeHMI0 1a00paTOPHBIX paboT MpeIIecTBYeT IMPOBepKa 3HAHUH CTYICHTOB - HX TEOPETHIECKOH TOTOBHOCTH K BRITIOTHEHHIO
3aJaHus.

@dopMbI OpraHU3alny CTYAECHTOB IIPYU IIPOBEICHUH JIAOOPATOPHBIX padoT: GpOHTANBHAS, TPYIIIOBas U MHIMBUYyaIbHas. [Ipu
(poHTaTBHON (hOpMe OpraHM3aLUH 3aHATHII BCE CTYJCHTHI BEITOJHAIOT OJHOBPEMEHHO OZIHY H TY ke paborty. IIpu rpymmoBoii
(hopme opraHU3anNy 3aHATHI OJTHA U Ta XKe PaboTa BHINOIHIETCS IpynmaMu 1o 2 - 5 genosek. I1pn nHIuBHIYyansHOH Gopme
OpraHM3aIUY 3aHATHH Ka)KAbIH CTYNEHT BBIIONHAECT HHIUBUIYaIbHOE 3aJaHHE.

Texymmit KOHTPOIIb y4EOHBIX JOCTHKEHHUM 110 Pe3ylIbTaTaM BBINOJIHEHHUS J1a00paTOPHBIX PabOT IIPOBOJUTCS B COOTBETCTBHU C
CHCTeMOM OIeHNBAaHUS (PEHTHHTOBOH, HAKOIUTENFHOM U 1Ip.), a Takke (JopMaMH U METOIaMH (KaK TpaJUIIMOHHBIMH, TaK U
MHHOBAI[MOHHBIMH, BKJIFOYasi KOMIIBIOTEPHBIE TEXHOJIOTHH), YKa3aHHBIMU B pabodeil mporpaMme AUCUUILTHHEL (MOIyis). Texymmit
KOHTPOJIb IPOBOANTCS B TpeZeiax y4eOHOro BpeMEHH, OTBEJEHHOI0 pabouiM y4eOHBIM IIIAHOM Ha OCBOCHUE JTUCIUILINHBI,
PE3yABTATHI 3aHOCTCS B )KypPHAI YUeOHBIX 3aHATHH.

O0BeM BpeMeHH, OTBOAUMBIN Ha BBITIONHEHUE Ta00PaTOPHBIX PaboT, IIIAHUPYETCS B COOTBETCTBUH ¢ yueOHBIM manoM OITOII.
Ilepeuens naboparopHbix padot B PII/I, a Takke KOIMYECTBO YaCOB HA X MPOBEACHUE TOJHKHBI 00ECIIeYNBATh Pealn3alliio
TpeOOBaHMUI K 3HAHUSIM, YMEHUSM U IIPAKTUUECKOMY OIIBITY CTY/ICHTA 110 JUCHUILINHE (MOAayito) cooTBeTcTBytomei OITOIN.
CamocrosiTenbHas padoTa 00yJaronIuxcsi— 3TO ITaHupyeMast yaeOHas, yaeOHO-HCCIeIoBaTeNbCKasl, HayIHO-UCCIIeI0BATEIbCKAs
paboTa, BBIIOIHSIEMAas BO BHEAYAUTOPHOE BPeMs 10 33JaHHIO U IIPU METOANYECKOM PYKOBOJCTBE MperoAaBartelis, Ho 06e3 ero
HETOCPEJCTBEHHOTO YYaCTHS.

O0BEeM CaMOCTOSTENBHOM paboTHl OMpeenseTcsl y4eOHBIM IIAHOM OCHOBHOM Ipo(heCCHOHATBHOM 00pa30BaTeIbHORIIPOT pAMMBI
(OITOII), paboueit mporpaMMON TUCIUTUIHHEI (MOIYIIS).

CamocrosiTenbHas paboTa OpraHu3yeTcs U MPOBOIUTCS C LIETIbI0 POPMUPOBAHUS KOMIIETEHLIMH, TOHUMAEMBIX KaK CIIOCOOHOCTh
NPUMEHSTH 3HAHUS, YMEHHs U TMYHOCTHBIE Ka4eCTBa JUIs YCIIEIHOH MPaKTUYECKOH AEATEIBHOCTH, B TOM YHCIIE:

- (hopMHPOBAaHUS YMEHUI MO TIONCKY W UCIIOIB30BAaHNIO0 HOPMATHBHOM, ITPAaBOBOH, CIIPABOYHOH M CIICIIMAIEHOM JTHTEpaTypEhl, a
TaKKe IPyrux UCTOUHUKOB HH(OpMaIuy;

- Ka4YeCTBEHHOT0 OCBOEHMS M CHCTEMATHU3aI[MH TTOJTy4€HHBIX TEOPETUYECKUX 3HAHUM, UX yriyOneHHs U pacIIupeHus 1o
NPUMEHEHHIO Ha YPOBHE MEXIIPEIMETHBIX CBA3CH;

- (hopMHPOBAHUS yMEHUS IPUMEHATH NOIyIEHHBIC 3HAHNS HA NIPAKTHKE (B MPo(ecCHOHAIBHOI NeATeTbHOCTH) M 3aKPEIUICHHS
MpaKTUYECKUX YMEHHH 00yJaromuxcs;

- pa3BUTHS TI03HABATEIBHBIX CIOCOOHOCTEH, (POPMHUPOBAHHS CAMOCTOSTEIILHOCTH MBIIIICHUS! 00YJatOnXCsl;

- COBEPIIICHCTBOBAHMUS PEYEBBIX CIIOCOOHOCTEH 00yJaroIuxcs;

- (hopMHpPOBAHUS HEOOXOAUMOTO YPOBHS MOTUBALIUHU O0YJAIOIIMXCSI K CHCTEMAaTHIeCKoi paboTe IS MOTydeHUs 3HAaHUM, yMEHUH U
BJIQJICHUH B IEPHOJ] y1eOHOTO CeMeCTpa, aKTUBHOCTH 00yJaroLINXCsl, TBOPYECKOM MHUIIMATUBBL, CAMOCTOSTEIILHOCTH,
OTBETCTBEHHOCTH M OPTraHU30BAaHHOCTH;

- (hopMHPOBAHUS CLIOCOOHOCTEH K CaMOPa3BUTHIO (CAMOIIO3HAHHIO, CAMOOIIPEICIICHHIO, CAMOOOPa30BaHHUIO,
CaMOCOBEPIIEHCTBOBAHUIO, CAMOPEATU3aLlUH U CAMOPETYIIAIIHN);

- Pa3BUTHA Hay4HO-UCCIIEN0BATENBCKUX HABBIKOB;

- Pa3BUTHA HABBIKOB MEKIMIHOCTHBIX OTHOIICHHH.
K camocrosTensHOM paboTe Mo AUCIUIUIUHE (MOIYII0) OTHOCSTCS: IPOpaboTKa TEOPETHIECKOr0 MaTepHana AUCIUILTHHEL
(Momynsi);TOIrOTOBKA K CEMUHAPCKUM U ITPAKTHUECKUM 3aHATUAM, B T.4. IOJTOTOBKA K TEKYIEMY KOHTPOIIO yCIIEBAEMOCTH
oOydaromuxcs(TeKymas aTTecTaIs); IMOr0TOBKa K JIaDOpaTOpHEIM paboTam; MOATOTOBKA K MIPOMEXKYTOYHON aTTeCTAIlUH
(3auéram, FK3aMeHaM).
Bunel, opMbl 1 00bEMBI CAMOCTOSTENBEHON paboThl 00YYAIOIUXCATPU U3YU€HUH UCUUILTUHBI (MOIYIIs) ONPEAEISIOTCS:

- COZIep)KaHNEM KOMIICTEHIINH, (POPMHUPYEMBIX IUCUUILIMHOHN (MOmynem);

- cHenu(HUKON AUCIUIUTHHEI (MOJTYIIS), IPUMEHIEMBIMHI 00pa30BaTEIbHBIMH TEXHOJIOTHAMH;

- TpygoeMkocTsio CP, mperycMOTpeHHOH y4eOHBIM IIIIaHOM;

- YypOBHEM BhICIIEro 00pa3oBaHus (OakanaBpuar, CIIEUAINTET, MarkCTpaTypa, acliupanTypa), Ha KotTopoM peanuzyercst OI1OIT;
- CTETICHBIO TIOATOTOBJICHHOCTH O0Y4JarOIIHXCsI.
Kypcosas pabora gBiIs€TCS CAMOCTOSTEIBHBIM TBOPYECKUM ITHCEMCHHBIM HAayYHBIM BHIOM JIESTENBHOCTH CTYAEHTA 110 pa3paboTke
KOHKpeTHOI TeMbl. OHa oTpaXkaeT MpUOOpETeHHbIE CTyIEHTOM TeOpeTUIeCKUE 3HAHUS U MpaKTH4ecKkue HaBbIKU. Kypcosas pabora




BBIMIOJTHACTCS CTYICHTOM CAaMOCTOSITENBHO IOl pPyKOBOJICTBOM IIPETIOJaBaTes.
KypcoBas paboTa, Hapsay ¢ 5K3aMEHaMH U 3a4€TaMH, SBIISIETCS. OAHOM 3 (pOopM KOHTpOJIS (aTTecTalit), T03BOJISIOICH
OIIPEIEINTh CTETICHb TIOATOTOBICHHOCTH Oyaymiero crennanicta. KypcoBsre paboTHI 3aIUITAIOTCS CTYACHTaMH 110 OKOHYaHUH
W3y4eHHS YKa3aHHBIX AUCIUILINH, ONPEACICHHBIX YICOHBIM IUTAHOM.

Odopmiienre paboThl JOJKHO COOTBETCTBOBATH TpeboBaHusIM. O0beM KypcoBoil paboTel: 25-30 cTpanui. CIHCOK JIUTEpaTypsl U
[Tpunoxxenust B 00beM paboTsl He BXxoaAaT. Kypcosasi paboTta Io/DKHA COJleprKaTh: TUTYIbHBIH JINCT, COEPKAaHUE, BBEICHHUE,
OCHOBHYIO 9acTb, 3aKJIFOUCHHE, CIINCOK JINTEPATYPHI, IPIIOKeHNE (TIpH Heobxoanmoctn). KypcoBast paboTa mouexxuT
PELeH3UPOBAHUIO PYKOBOIUTENIEM KypcoBOH paboTsl. Perien3us sapiserca ohUIHANBHBIM JOKYMEHTOM U IPUKIAbIBACTCS K
KypCOBOM paboTe.

Tematuka KypcOBBEIX paOoOT pa3pabaTbIBaeTCsi B COOTBETCTBHH € YUeOHBIM IUTAHOM. PYKOBOIHTENH KYPCOBOM pabOTHI JIHIIb
MOMOTaeT CTY[CHTY ONPEIETUTh OCHOBHBIC HANIPABICHHUS PaOOThI, O4EPTUTD €€ KOHTYPHI, yKAa3bIBAaeT T€ HCTOYHUKH, HA KOTOPHIC
clieryeT oOpaTUTh INlaBHOE BHUMaHHE, Pa3bsICHSET, I/le OTHICKATh HEOOXOANMBIE KHUTH.

CocTaBIICHHBIH CIUCOK NCTOYHUKOB HAYYHOH MH(OPMAIUH, TOUISIKAIINI H3YUEHHIO, CIIELYeT IT0Ka3aTh PYKOBOIUTEIIO KypCOBOM
paboTEI.

Kypcosas pabora coctout u3 rias u naparpados. BHe 3aBUCHMOCTH OT pelllaeMbIX 3a/1a4 ¥ BEIOPaHHBIX TOAX00B CTPYKTYpa
PaboThI 1OJKHA COAEPIKATH: TUTYJIBHBIN JIUCT, COJEPKAaHUE, BBEICHHE, OCHOBHYIO YacTh; 3aKJIOUCHHUE; CITHCOK JINTEPATYPh;

TIPUIIOKECHUE(S).

Bo BBenmeHIH HEOOXOIMMO OTPA3UTh: AKTYAIbHOCTh; OOBEKT; MPEIMET; LIeNb; 3a/Ja4M; METOJbI UCCIENOBAHUS; CTPYKTypa
paboThI.

OCHOBHYIO 4acTh Pa0OTHI PEKOMEHAYETCS pa3fAeIuTh Ha 2 TJIaBbl, KaXKAas U3 KOTOPBIX JIOJDKHA BKITIOYATH OT ABYX IO YETHIPEX
naparpagos.

Conep:xaHue TJ1aB U UX CTPYKTYpa 3aBUCHUT OT TEMBI H aHATH3UPYEeMOT0 MaTepuana.

ITepBas rinaBa DODKHA UMETh 0030PHO—AHAIUTHYCCKUH XapaKTep U, KaK MPaBHIIO, SIBJISCTCS] TEOPETHYECKOM.

Bropas raBa 1o 6osbIIei 9acTH pacKpBIBacT HACKOIBKO 3TO BO3MOXKHO IPEIMET HCCIIeToBaHM. B Hel mpuBoaaTcs
MpaKTHYIECKUE JaHHBIE M0 MPOOIeMaTHKE TEMBI HCCIICIOBAHMS.

BbIBOIBI 0)OPMIISIOTCSI B BUJIE HEKOTOPOT'O KOJIMYECTBA IPOHYMEPOBAHHBIX a03a1leB, YTO MPUAACT HEOOXOIUMYIO CTPOHHOCTh
U3JI0)KEHHIO N3YyYCHHOTO MaTepuaia. B HUX MOBOAUTCS UTOT MPOBEAEHHOM pabOThI, HEMOCPEACTBEHHO BBIBOIbI, BHITCKAIOIINE U3
BCel pabOTHI 1 COOTBETCTBYIOIINE BEISIBICHHBIM IIPOOJIeMaM, TIOCTAaBICHHBIM BO BBEICHHH 3aadaM PabOThI; yKa3bIBaeTCs, C
KaKUMH TPYIHOCTSMH IMPUIILIOCH CTOIKHYTHCS B XOJI€ UCCIEIOBAHUSL.

ITpaBuiia Hamcanust 1 0OPMIICHHUS KypcOBOil paboTh perinamenTupytores [lonoxennem o KypcoBoii pabote (Ipoekre),
yTBEpkKAeHHBIM pemenreM YueHoro coera @I'BOY BO I'AT'Y or 27 anpens 2017 r.




