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1 IIeJIl/I, 3ala'Yi U IVIAHUPYEMBIC PE3YyJabTaTbl oﬁyqunﬂ o IMCIOMIIJIMHE

L]envro n3ydeHus: TUCIUIUTHHBI "MeTOIbl U alrOpUTMBbI 00pa0OTKN N300paKEHHM" SIBISETCS
dbopMupoBaHUE Y CTYJEHTOB (yH/IaMEHTAIBHBIX TEOPETHUUECKUX 3HAHMM, Kacaroluxcs o0padboTKu
U(POBBIX M300paXEHUH, MPeoOpa3oBaHUs MAHHBIX O I[BETe M HMHTCHCHUBHOCTH, MPAKTHYCCKHUX
HABBIKOB HCITOJIb30BAHUS AITOPUTMOB W METOJIOB KOMITBIOTEPHOTO 3peHus. PaccMmarpuBaroTcs
OpUMEpPhl TPUMEHEHUS KOMIBIOTEPHOTO 3pEHUS K CHUCTEeMaM TEXHUYECKOTOo 3pCHHUS B
MPOMBINIJICHHOCTH.

3a0auu usyuenus OUCYUNIUHBL:

e (OcBoecHHE TEOPETHYECKOM 0a3bl: KOHIENIHNH ITH(POBBIX U300paKEeHUN, 00pabOTKH
[[BETOBOM HWH(OpPMAINK, a TaKKe MPUHIUIBI HM3BJICUCHHUS W aHAJIM3a JAaHHBIX O
CTPYKTYpE U COJCpKAaHUHU H300paKECHUI;

e l3yueHue anropuTMOB U METOJOB KOMIIBIOTEPHOTO 3PEHM S, BKIIFOUYAs pacliO3HaBaHHE

00BEKTOB, IETEKIIHIO MaTTEPHOB, CETMEHTAINIO H300paKEHUH U OLICHKY JIBUKCHUS;

e |IpuMmeHeHue 3HAHNUN U HaBBIKOB B PEIIEHNUHN PEAIbHBIX 33]1a4;

e lcnonp3oBaHue KOMITIBIOTCPHOTI'O 3p€HHA B aBTOHOMHBIX CUCTEMAX.

OO6yuenue no qucruIuiiHe «MeTobl U anropuUTMBI 00pabOTKU M300paKEHUIT» HAMPaBICHO
Ha (popMUpOBaHUE Y OOYHAIOLINXCS CIEAYIOMNUX KOMIETCHIIUH:

Koa m HauMeHOBaHHEe

I/IHIII/IKaTopr JOCTHIKCHUSA

HaumMmeHnoBanue nmoxkasarejs

AHATUTHYECKHE U
YUCIIEHHBIE METOIBI TIPH
CO3/IaHUH MaTEMAaTHYECKHUX
MOJeJIeH MallvH,
IPUBOJIOB, 000PYI0BAHUS,
CHCTEM, TEXHOJOTUUECKUX
IPOIIECCOB

MOJICIUPOBAHMS U BEIOUpaAET
COOTBETCTBYIOIINE METOJIbI UX
pEeILIEHus.

NOIIK-5.2. Ilpumensier
AQHAINTUYECKUE U YUCIICHHBIE
METOJIEI JUIA CO3MaHusI MOJeei
MAIIMH U TEXHOJIOTHYECKUX
IIPOLIECCOB.

NOIIK-5.3. Ananusupyer u
UHTEPIPETUPYET PE3YIbTAThI
MaTEMaTHYECKOT O
MOJIETTUPOBAHUS IS
ONTUMM3ALMH TPOEKTHBIX
peLIeHui.

KOMIeTeHIU KOMIIeTeHIIUH OLleHHBAHUS
OIIK-5. Cniocoben NOIIK-5.1. ®opmynupyet 3HaTh:
pa3pabaTsIBaTh 3aJ]a9u MaTeMaTHIeCKOTro OCHOBHBIE aHATUTUYECKHE U

YHUCJICHHBIE METO/bI
MozenrpoBanus. [IpuHIuUIbL
IIOCTPOEHUs MATEMATUYECKUX
MOJIeJIEl MallluH U
TEXHOJIOTMYECKUX IPOLECCOB.
Kputepuu BbiOOpa MeTo10B
MOJCIINPOBAHUS B
3aBUCUMOCTH OT THIIA
permaeMon 3agauu. Meroasl
aHaJiM3a U BepupuKauuu
pe3yabTaTOB MOJEIUPOBAHUS.
Ymern:

dopMyaupoBaTh 3aa4n
MaTeMaTH4eCKOTO
MOJIETTUPOBAHUS IS
MIPOEKTUPOBAHUS MAllIUH U
TEXHOJIOTMYECKUX CUCTEM.
Bri6upath 1 npuMeHsITh
AHAJIMTUYECKUE U YUCIICHHBIE
METO/BI JUISl IOCTPOCHUS
Mozeien. IIpoBoauTs pacyeTsl
U CUMYJISILIUH C
HCIIOJIb30BaHNEM
cnenuanusupoBanHoro [10.
AHaNU3UPOBATh PE3YIIbTATHI




MOJIEJIMPOBAHUS, OLIEHUBATh
UX TOYHOCTb U a/IEKBATHOCTb.
Baanern:

Hasbikamu pazpa®oTku
MaTeMaTU4YeCKUX MOJEIIeH
MEXaHUYECKUX U
TEXHOJOTMYECKUX CUCTEM.
Metonamu YUCIIEHHOTO
pemeHust qudepeHIaIbHbIX
YpaBHEHHH, ONTUMH3ALMU U
anmnpoKCUMALUH.
TexHOIOrusIMHM BU3yaJIU3aLUH
Y MHTEPIIPETAIUH JaHHBIX
MojenupoBanus. HaBeikamu
KOPPEKTUPOBKH MOJEJIEH HA
OCHOBE Pe3yJIbTaTOB pacueTOB
M SKCTIEPHUMEHTAIIbHBIX
JTAaHHBIX.

2 MecTO TUCHUILIHHBI B CTPYKTYpe 00pa3oBaTeibHO MPOrpaMMbl

JucuumniuHa OTHOCUTCS K (pakynpTaTHBHBIM JucuuiuinHaM Omoka bl «/uctumiuien
(Momynu)». JlMCHMIUIMHA HETMOCPEACTBEHHO CBS3aHA CO CJICAYIONIUMH JUCIHHUILIUHAMH U
npaktukamu OOIT:

SCADA-cucTemMbl B aBTOMaTH3UPOBAHHOM ITPOU3BOJICTBE;

WHTeneKTyabHbIe CHCTEMBI YIIPABIICHUS,

MamuHHOE 00y4YeHHe.

3 CTpyKTypa M cojep:KaHue AUCHUTTUHBI
OO0r11ast TPYA0EMKOCTb AUCIUIUTMHBI COCTABIISIET 2 3aUeTHbIC eIUHMIIbI (72 daca).

3.1 Buabl yueOHO# padoThl M TPYA0EMKOCTH

Ne But vaebHoii baGoThI KosnyecTBO CemecTp
n/n ry p JacoB 3
1 AYIUTOPHBbIE 3aHATHS 36 36
B tom umncne:
1.1 Jlexnun 18 18
1.2 | CemuHapcKue/mpakTHIECKUE 3aHITHS 18 18
2 CamocrositebHas padora 36 36
B toMm uncne:
21 [ToaroToBKa OTYETOR MO MPAKTHICCKHM 10 10
paboram
2.2 | PaboTta ¢ KOHCIIEKTOM JIEKI[HI 8 8
2.3 [ToaroroBka k nud.3au€Ty 18 18
3 IIpomexkyTOUHAS ATTECTANMSA
3auet/nud.3a4eT/7K3aMeH 3a4der
HToro 72 72




3.2 TemaTnyecKkuii MJIaH U3y4YeHHUs! TUCHUNITHHBI

n/n

Pa3pennl/TeMbl
JUCIUILINHBI

TpynoemMKocTh, 4ac

Bcero

AyauTopHasi paéora

Jlexuun

Cemunapckue/
MPAKTUYCCKHE
3aHATUA
JlaboparopHble
3aHATUA

[IpakTnueckas

IIOJATOTOBKA

CamocrosTebHASA
pabora

Pa3gen 1. OcHOBHBIE MOHATHA

[

N

11

Tema 1. BBenenue B KOMIbIOTEPHOE
3pEHHE: OCHOBHBIC TTOHATHS U
IPUMEHEHHUS

1.2

Tewma 2. [ludpoBoe npeacrapieHne
M300paXKCHHI: MUKCEIH, [IBETOBbIE
MOJECIIN.

Pa3nea 2. PaGora ¢ nzo0pakeHnsIMu
U puiabTpaums

40

10

10

20

2.1

Tema 1. OCHOBBI (pMITBTpALIAU
00pabOTKH N300PKECHHIA.

2.2

Tema 2. AHanmu3 OMHAPHBIX
n3zo0paxenuii. [loHsTHE OKpECTHOCTH
¥ Macku. Mopdomorust OMHapHBIX
M300paKeHHI

2.3

Tema 3. Illym u nzobpaxenue.
[ymonoxasnenue. CepTka u
¢uipTpanus. YactotHas GpuiabTparus

2.4

Tema 4. IIpeoGpa3oBanue
IIPOCTPAHCTBEHHBIX KOOPAUHAT U
reOMETPUUECKUE IPEOOpa3OBaHMUsL.

2.5

Tema 5. OCHOBBI CETMEHTAIIUHA
M300paXeHHU ¥ TOPOTrOBbIE METOIbI

2.6

Tema 6. MeToabl BeIAEICHUSI
KOHTYPOB M I'PaHHI] O0BEKTOB.

2.7

Tema 7. MeToas! rimo0aIbHON U
JIOKaJIbHOH OWHapHU3aIuu
M300paKeHHI.

2.8

Tema 8. OcHOBBI MOP(OTIOTHYECKOM
00paboTKu N300pakeHUH.

2.9

Tema 9. CermeHTaIisI METOJAMHU
KJIACTEPU3ALIMH U PETMOHATIbHBIE
METOMEL.

Pa3nea 3. IIpakTuyeckoe
HCI0JIb30BaHHE KOMIILIOTEPHOT0
3peHus

27

14

3.1

Tema 1. OCHOBBI paco3HaBaHUS
00pa30B U KJIacCUPHUKAIHS

3.2

Tema 2. TeXHOTOTHUECKUE ACIIEKTHI
KOMIBIOTEPHOTO 3PEHUS B
MPOMBIIICHHOCTH

Hroro

72

18

18

36




3.3 Coaep:xanue TUCHUNINHBI

Pasznen 1. OcHOBHEBIE TIOHSATHSA

O3znakomiieHHE ¢ (DyHIAMEHTAJIbHBIMH TOHSATHUSMU M IMUPOKUM CICKTPOM NPHUMEHEHUH
KOMITBIOTEPHOTO 3peHus. V3ydeHne METOJ0B aHaiu3a M HHTEPIPETAIMU BU3YaJIbHBIX JAHHBIX,
BKJIIOYas u300pakeHwss M Buaeo. Ocoboe BHUMaHHE YJIEICHO HUGPOBOMY IPEACTABICHHUIO
M300paKeHUM, MUKCENSIM U I[BETOBBIM MO/JIETISIM.

Pasnea 2. PaGora ¢ nzo0paxkennssMu u puiabTpanus

Mertoabl 00paboTkH n300pakeHui U GUIbTpaLMK, KOTOPBIE MO3BOJIAIOT YIy4llIaTh Ka4eCTBO
¥ U3BJIEKAaTh MH()OPMAIUIO U3 BU3YAJIbHBIX JTAaHHBIX. [[OHATHE OKPECTHOCTH M MACKH, MTO3BOJISIOIINE
OPUMEHATh pa3JInuHble (UIBTPBI JUISL YCPEIHEHMs, YCUJICHHUsS TPaHULl M YyJAJIEHUs IIyMa Ha
n3o0pakeHmsix. Mopdonoruss OMHAPHBIX ~ M300paXEHHWH, METOABI IIyMOIOJABICHUS U
pa3sHOOOpa3Hble TEXHUKH CBEPTKU U (PHIIbTPALIUH.

Pa3nen 3. [IpakTiyeckoe HCMOJIB30BaHHE KOMIILIOTEPHOTO 3PEHHS

Bompocs! mpakTHuecKoro NpuMeHeHHsT KOMIIBIOTEPHOTO 3peHus1. Pacrio3snaBanus o0Opa3oB u
kiaccudukamuu. O030p TEXHOJOTMYECKUX ACIEKTOB HCIIOJIb30BAaHHS KOMITBIOTEPHOTO 3PCHHUS B
IPOMBIIIICHHOCTH, BKJIIOYasi CO3JaHUE CHUCTEM TEXHHYECKOTO 3pEHHUs Ul KOHTPOJS KadecTBa U
ONTUMU3AHHU ITPOU3BOACTBCHHLIX IIPOICCCOB.

3.4 TemaTnka CEMUHAPCKUX/MIPAKTHYECKUX H JIA0OPATOPHBIX 3aHATHI

3.4.1 CemuHapcKkue/IpaKTUYECKHE 3aHATHUS

Cemunap 1. OsHakomJieHHME C NPOTPaMMHBIMH HHCTPYMEHTaMH il  00paboTKH
N300paXeHUH.

Cemunap 2. OcHOBbl paboThl ¢ UUQPOBBIMH H300paXKEHUSMHU: YTEHHUE, 3aINCh,
BU3YaJIM3alusl.

Cemunap 3. [Ipumenenue GUIbTPOB IS yIyUIIEHUs KauecTBa U300pakeHUH.

Cemunap 4. IlpeoOpazoBaHusi TPOCTPAHCTBEHHBIX KOOPAMHAT: MAacIITaOMPOBAHHE,
MIOBOPOTHI.

CemuHap 5. Jlerekuus NpsiMbIX U OKPY>KHOCTEH ¢ TIOMOIIIbIO peoOpa3zoBanus Xada.

Cemunap 6. [IpumeHeHue MoporoBbIX METOJIOB ISl CETMEHTALUN U300pakeHu .

CemuHap 7. Beiienenre KOHTYpOB U IpaHull 00BEKTOB Ha U300paKEHUH.

Cemunap 8. Mopdosiornueckas 06paboTka H300paKeHU: HapaIluBaHUE, HPO3USL.

Cemunap 9. CermenTanus n3o0pakxeHU METOIaMU KJIAaCTEPU3AIIIH.

3.4.2 JTaGopaTopHBbI€ 3aHATHUS
He npeaycmoTpensl

3.5 TemaTnka KypcoBbIX IPOEKTOB (KypCOBBIX padoT)

He npenycMmotpensl



4 YyeOHO-MeTOaAMYECKOE M MHPOPMALTMOHHOE o0ecIeYeHne
4.1 HopmaTuBHbie 10KyMeHTHI 1 'OCThI

He npenycmoTpenst

4.2 OcHoBHasi TUTepaTypa

11. CrankeBud, JI. A. MHTeIeKTyaIbHbIE CUCTEMBI U TEXHOJIOTHU: YYEOHUK U MPAKTUKYM
111 By30B / JI. A. CraHkeBud. — 2-€ u3., mepepad. u gor. — Mocka: M3natensctBo FOpaiit, 2025. —
478 c.— (Bwicmiee oOpaszoBanue). — ISBN 978-5-534-20363-9. — Tekcr: dSneKTpOHHBIA  //
OopazoBarenbHas miardopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/560754.

2. ®emopos, /. IO. IIporpammupoBanne ©Ha python: yd4eOHWUK IS CpEIHEro
npodeccuonanbHoro oobpazoBanus / Jl. 0. demopos. — 6-¢ m3a., mepepadb. u jgom. — Mocksa:
WznatenserBo Opaiit, 2025. — 187 ¢. — (Ilpodeccuonanproe obpazosanue). — ISBN 978-5-534-
19654-2. — Tekct: onektponnbiii // OOpa3oBarensHas minatrgopma HOpaiit [caifr]. -
URL: https://urait.ru/bcode/563564.

3. 3bikoB, C. B. O0BeKTHO-OPHEHTUPOBAHHOE MPOTPAMMHUPOBAHUE: YUEOHUK U MPAKTUKYM
st By3oB / C. B. 3b1koB. — 2-¢ u3a. — Mocksa: M3narensctBo FOpaiit, 2025. — 151 ¢. — (Bsicmiee
obpazoBanue). — ISBN 978-5-534-16941-6. — Tekcr: anexktponHnslii / OOpa3oBarenbHas miatdopma
[Opaiir [caiit]. — URL: https://urait.ru/bcode/561434.

4.3 JlonoiHUTEIbHAS JIUTEPATYypa

1. 3eikoB, C. B. IlporpamMupoBanue: yueOHUK U IPakTUKyM Ui By30B / C. B. 3pIkoB. — 2-¢
U3, mepepad. u gor. — Mocksa: M3natensctBo FOpaiit, 2025. — 285 c¢. — (Bricmee o6pa3oBanue). —
ISBN 978-5-534-16031-4. — TekcT: anekTpoHHslii // O6pa3zoBarenbHas iatdopma FOpaiit [caitt]. —
URL: https://urait.ru/bcode/560815.

2. JlaBpumena, E.M. IlporpaMMHas WHXEHepUs U TEXHOJOTHH MPOTrPaMMUPOBAHUS
CIIOKHBIX CHCTeM: y4eOHUWK aisi By3oB/ E. M. JlaBpumieBa. — 2-¢ u3a., ucnp. u 1om. — Mocksa:
UsnatensctBo Opaiit, 2025. — 432 c. — (Beicuee obOpaszosanue). — ISBN 978-5-534-07604-2. —
Tekcr: AIIEKTPOHHBIN /l O6pazoBaTenbHas matdopma Opaiit [caiT]. —
URL.: https://urait.ru/bcode/561885.

3. Uepnsimes, C. A. OcHoBBI mporpamMmupoBanuss Ha Python: yueOHWK mns cpemHero
npodeccuonanpHoro obpazoBanus /| C. A. UepHblimeB. — 2-e u3f., nepepad. u gom. — Mocksa:
WznatenberBo Opaiit, 2025. — 349 c. — (Ilpodeccuonanproe obpazoBanue). — ISBN 978-5-534-
17056-6. — Tekct: onexTpoHHbi // OOpas3oBarenpHas matdopma IOpaiit [caiit]. —
URL: https://urait.ru/bcode/567823.

4.4JnexkTpoHHBIE 00pa3oBaTeIbHbIE PeCypPChI
He npenycmorpeno

4.5 JInueH3n0HHOoe ¥ CBOOOIHO pacnpocTpaHsieMoe MPorpaMMHoe
o0ecreuenue

1. Anaconda
2. Python
3. Microsoft-Office



4. Microsoft-Windows

4.6 CoBpemMeHHbI€e Po(ecCHOHATbHBbIE 0a3bl JAHHBIX U HH(POPMALMOHHbIE
CIIPABOYHBbIE CHCTEMBbI

1. Hayunas snextponHas 6ubaroreka http://www.elibrary.ru

2. Poccuiickast rocynapctBeHHas ouoanoreka http://www.rsl.ru

3. EmmHoe okHO pgocTyma K oOpa3oBareibHbIM pecypcam DepepaibHbI  OpTAT
http://window.edu.ru

4. OBbC «YHuBepcuteTcKas ouoimmoreka onnain» https://biblioclub.ru/index.php

5 MarepuajbHO-TEXHHYECKOE 00ecrieueHue

1. KomnbroTepHblii Kjacc ¢ MperyCTaHOBIEHHBIM MPOTPAMMHBIM 00ECIEUECHUEM,
yKa3aHHBIM B 1. 4.5, MyJIbTUMenuitHoe 000pyJoBaHME (IIPOSKTOpP, MEPCOHAIBHBIN KOMIBIOTED
npernojaBaTes).

2. Aynuropust Ui JEKIMOHHBIX, MIPAaKTHUECKUX 3aHATHI. OOOpyIOBaHHE W ammapaTypa:
AyJJUTOPpHAA 1O0CKa, BO3MOXHOCTH UCIIOJIb30BAHUA My.]'[BTHMGI[HﬁHOFO KOMILJIECKCA.

6 MeTtoauyeckue peKOMeHAANMHU

6.1 MeTonnuyeckue peKOMeHIAIUM 1JI PenogaBaTeis M0 OPraHu3anuu
00y4eHus1

Ha nepBoMm 3aHATHH MO AUCHUIUIMHE HEOOXOAMMO O3HAKOMHUTH CTYAEHTOB C MOPSAKOM €€
u3yudeHus (TeMaMu Kypca, GopMaMH 3aHATHHA, TEKYILETro U IPOMEXKYTOYHOTO KOHTPOJIS ), PACKPHITH
MECTO M POJIb IUCLUUIUIMHBI B CUCTEME HayK, €€ IPAKTUUECKOE 3HAYE€HHE, TOBECTH JI0 CTYJIEHTOB
TpeGoBaHus K (opMe OTYETHOCTH U PUMEHEHUS BUJIOB KOHTPOJIS.

[Ipu moAroTOBKE K MPAaKTUYECKUM paboTaM MO MEPEUHI0 OObSIBICHHBIX TEM IIPENOIaBaATEINIO
HE00XO0/IMMO YTOUHUTH IUIaH UX MPOBEIEHUs, MPOoaAyMaTh (POPMYIUPOBKHU U COJEpKaHNUE YUEOHBIX
BOIPOCOB, BHIHOCHMBIX Ha O0CYKICHHE.

B xone paboThl BO BCTYNHUTEIBHOM CIIOBE PACKpPBITh MPAKTHUECKYIO 3HAYUMOCTH TEMBI
paboThl, ONPEeNETUTh MOPSAOK €€ MPOBEACHNUS, BpeMs Ha 00CyKIeHUE KaKI0r0 y4eOHOI0 BOIpoca.
[Tpumensst  ¢poHTaNBHBIA  ONMpPOC  J1aTh  BO3MOXHOCTb ~ BBICTYIIUTH BCEM  CTYACHTaM,
MPUCYTCTBYIOIIUM Ha 3aHATHUH.

B 3akimtounTenbHOM 4acTi paboThI CileyeT MOIBECTH €€ UTOTH: 1aTh OLIEHKY BBICTYIUICHUM
Ka)KJ0r0 CTY/I€HTa U y4eOHOU IpyMIIbl B 1€70M. PaCKpBITh MOJI0XKUTENIbHbBIE CTOPOHBI U HEIOCTATKH
npoBeieHHON paboThl. OTBETUTH HA BOMIPOCHI CTYJCHTOB. BhIaTh 3a1aHus 17151 CAMOCTOSITETLHON
paboThI MO MOATOTOBKE K CIEAYIOLIEMY 3aHITHIO.

Mertoarka npenojaBaHus JUCHMILTHHBI « MeTOo/ bl U alrOpuTMBbI 00pabOTKH N300paKECHUI»
U pealu3anusi KOMIETEHTHOCTHOIO TMIOAXO/Ja B U3JIOKEHWUM U BOCHPHUATHH MaTepuana
npeaycMaTpuBaeT UCIOIb30BaHHUE CIEIYIOIUX AKTUBHBIX U MHTEPAKTUBHBIX ()OPM MPOBEICHHS
TPYIIOBBIX, UHAUBUAYATbHBIX, ayJAUTOPHBIX 3aHITUH B COYETAHUU C BHEAYIUTOPHOU paboTOM C
1eNbI0 (POPMUPOBAHUS U Pa3BUTHS MPO(HECCHOHATBHBIX HABBIKOB 00YYaIOIINXCS:

— TOJATOTOBKAa K BBIMOJHEHUIO M 3allUTa MPaKTUYECKUX pabdoT ¢ IOMOIIBIO
CHELHATU3UPOBAHHOTO IPOTPAMMHOTO OOecTieueHHUS;

— TEXHOJOTMM aHaJlu3a CHUTyalMd [UIs aKTUBHOIO OOYy4YeHHs, KOTOpbI€ IO3BOJISIOT
CTYJI€HTaM COEAMHUTH TEOPUIO U IIPAKTHUKY, IPEACTABUTh ITPUMEPHI IPUHUMAEMbIX PELICHUN U UX
HOCJEICTBUM, JEMOHCTPUPOBATH DPA3JIMYHblE MO3MLIMH, (OPMHUPOBATH HABBIKA OLIEHKH
aIbTEPHATUBHBIX BAPUAHTOB B BEPOSITHOCTHBIX YCIOBUSIX.
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OOy4eHwe 1Mo TUCIUTUTHHE BEACTCS ¢ TPUMEHEHUEM TPATUIIMOHHBIX TOTOKOBO-TPYIIIIOBBIX
H(}OPMaLIMOHHO-TEIEKOMMYHHUKAIIMOHHBIX TeXHONorui. [Ipu ocymecTBiennn o0pa3oBaTeaIbHOTO
mporecca o JUCIUILUINHE HCTIONB3YOTCS CIeAyIoNe HH()OPMAIMOHHO-TEICKOMMYHUKAIIMOHHBIE
TEXHOJIOTHH: MPE3EHTAIlUH C IPUMEHEHHEM MTPOeKTOpa U mporpamMmmel PowerPoint.

6.2 MeToanueckue yKazaHus JJisl 00y4arOMUXCsl 0 OCBOEHHUIO THCHMILTHHBI

CamocrosarenbHass paboTa SBISETCS OJHUM W3 BHIOB Y4eOHBIX 3aHaTuil. Llenb
CaMOCTOSITENIbHOW paboThl — MPAKTUYECKOE CaMOCTOSITEIbHOE MOJYyYEHHE CTYJIEHTAMU HaBBIKOB
pa®oThl B IPOIPaMMHBIX IPOAYKTAX, pACCMAaTPUBAEMBIX B IIPOLIECCE U3YyUEHUS AUCLUIIINHBIL.

AynuTopHas caMocTosATeNbHas padoTa [0 TUCLUIUIMHE BBINOIHACTCS Ha Y4eOHBIX 3aHATHUAX
101 HENIOCPEICTBEHHBIM PYKOBOJICTBOM IIPENOJABATEINS U IO €r0 33JaHUIO.

BueaynutopHas camocTrosTenbHas pa0oTa BBINOJHIAETCA CTYIEHTOM IO 33JaHMIO
IpernoiaBaTessi, HO 0€3 ero HeMOCPEACTBEHHOTO YYaCTHS.

3aoauu camocmoamenvHoil padomel cmyoenma:

- pa3BUTHE HABBIKOB CAMOCTOATEIbHON yueOHO! paboThI;

- OCBOEHHE COJICPKaHUS JUCLUIUINHBL;

- yriyOseHue coiep KaHusi U OCO3HAHUE OCHOBHBIX NOHSTUN JUCLMILIIUHBL

- HCIIOJI30BaHUE MaTepHaja, COOpaHHOIO U IOJIyYEHHOI'O B XOJI€ CaMOCTOSATENIbHBIX
3aHATUH U (O GEKTUBHON MTOATOTOBKH K 3a4ETYy.

Buowt éneayoumopnoii camocmosamenvnoi pabomol:

- CaMOCTOSTEIbHOE U3YUEHUE OTJENbHBIX TEM AUCLUIIINHBL

- IOJITOTOBKA K MPAKTUYECKUM 3aHATHUM;

- 0(OpMIICHHE OTYETOB TI0 BBHIITOJIHEHHBIM MPAKTHYECKUM padoTam;

- IOJITOTOBKA K KOHTPOJIHBIM paboTam;

- TOATOTOBKA K 3a4ETYy.

Jlns  BBINOJHEHMS JIIOOOT0 BHUJAA CAMOCTOSTENbHOW paboThl HEOOXOAMMO IPONTH
CJICAYIOLIHE ATAIBI:

- OTpe/ieIeHNE 1IeTT CaMOCTOSITEIbHON paboThl;

- KOHKpEeTHU3allys 03HaBaTeIbHOM 3a7auu;

- CaMOOIIEHKa TOTOBHOCTHU K CAMOCTOSITENIbHOU paboTe;

- BBIOOp aJIeKBaTHOI'O criocoba AeiCTBUS, BEYIIETO K PEICHUIO 33/1a4U;

- IUIAHUpOBaHME pabOTHl (CAMOCTOSTENBHOW MM C IOMOIIBIO MpenojaBaTess) HaJ
3a/laHuEM;

- OCYILIECTBJICHHE B MPOIECCE BBHIMOJIHEHUS CaMOCTOSATENBHOM pabOThl CaMOKOHTPOJIS
(MpOMEKYTOYHOT'O U KOHEUYHOT0) PE3YJIbTaTOB pabOThI U KOPPEKTHUPOBKA BHIMOIHEHHS paOOTHI;

- pednexcus;

- Ipe3eHTaIus padoOThI.

7/ MoH] OLIEHOYHBIX CPEACTB

B mporecce 00ydeHns: UCTIONB3YIOTCS CIEAYIOIINE OLEHOYHbIE (POPMBI CaMOCTOATEIbHOM
paboThI CTYACHTOB, OIICHOYHBIE CPEJICTBA TEKYIIETO KOHTPOJS YCIIEBAEMOCTH U MPOMEKYTOUHBIX
aTTecTalui

- OTYETHI 110 MPAKTHYECKUM paboTam;

- KOHTPOJIbHBIE PAOOTHI;

- nudepeHITMPOBaHHBIN 3aUET.

OneHoYyHbIE CPECTBA TEKYIIEro KOHTPOJISI YCIEBAEMOCTH BKJIIOYAIOT KOHTPOJIbHBIE
3aJjaHus TI0 MPAKTHUECKUM paboTaM UHIUBUIYAJIbHO JUIS K&KI0T0 00yYaroIerocs.

B pe3ynbrare ocBOEHUS NUCHUIUIMHBI (MOAYJIsS) (POPMHUPYIOTCS ClEAYIONINE KOMIETCHIIUHN:
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Kon
KOMIIeTeHIINH

HaumeHoBaHne KOMIIETEHIIHH BBIITYCKHUKA

Cnocob6eH pa3padaThiBaTh aHAIUTHYECKUE U YUCIICHHBIC METOIBI PU CO3IaHUH
OIIK-5 MaTEeMAaTHYECKUX MOJIeTICH MaIllMH, TPUBOJOB, OOOPYIOBAHHS, CHCTEM,
TEXHOJIOTHYECKHUX MTPOIIECCOB

7.1 MeToabl KOHTPOJISI H OLEHUBAHUS Pe3yJbTAaTOB 00y4eHus!

HepequL OLOCHOYHLIX CpCACTB 110 JHUCHHUIIIIMHEC «Metoapl u AJIrOpUTMbIL O6pa6OTKI/I

HU300paKCHHI

Bun xouTpons
pe3yabTaToOB
00y4eHus

No
n/o

Haumenosanue
KOHTPOJISI pe3yJIbTaTOB
00yueHus

KpaTkas xapakrepucThka KOHTPOJIIs
pe3yabTaTOB OOYUCHUS

1 Texymmi

[TpakTnueckas pabora

[IpakTuyeckas paboTa  BBIMOJHACTCS
WH/IMBUYaTBHO KaXIbIM cTyeHTOM. [1o
pe3yabTaraM  BBIIOJHEHHUS  PaOOTHI
CTYACHT 0(OpMIIIET OTUET, COACPIKALIHIA
MOJPOOHOE  OMHCaHWE  MPOACIAHHOM
paboTHI C HATJSIHBIM TIPEICTaBICHUEM
pe3yabTatoB.  OdopMIIeHHBIH  OTYET
CTYACHT CHIaeT MpernojaBaTeNlio Ha
IPOBEPKY B 3apaHee YCTAaHOBJICHHBIH
cpok. Ilpm mpoBepke mpenogaBareib
OLICHMBAeT  KadecTBO  o¢opMIIeHUS,
KOPPEKTHOCTh ~ MPOJETAHHBIX  IIaros,
pe3yabTaToOB pabOThl M BBIBOAOB. YacTb
paboT nmospazyMeBaeT YCTHYIO 3alllUTy B
dbopMmate 10KIa/1a/Ipe3eHTAIIH.

2 Texyumit

KonTtponbHas pabora

Kontponbnast pabora  BBIMOJTHSAETCA
WHJIUBUJIyallbHO KaXJbIM CTYJACHTOM.
3agaHue TOJpa3yMeBaeT BBINOJHEHUS
psoa  1IAroB € HUCIOJIb30BaHUEM
MPOTPAMMHOTI0 obecrieueHus,
M3y4ae€MOT0 B COOTBETCTBYIOLIEH TEMe.
Pe3ynbTaToM BBIOJIHEHUS KOHTPOJIBHOMN
paboTsI SBJISIETCS 3IEKTPOHHBIN
JIOKYMEHT C KpaTKUM OIHCaHUEM
BBIMIOJIHEHHBIX I1aroB M MOJYYEHHBIX
pe3yJIbTaToOB. ITpn IIPOBEpKE
MPEeno/1aBaTellb OIICHUBAET KaK
pesyapTaT  pabOTh, TaK MW  TYyTh
JIOCTH>KEHUS PEe3yJIbTATA.

3 [TpomexxyToOUHBIN

3auéT

[TpomexxyTouHas aTTecTanus
oOyuatomuxcs B (opme  3auéra
MIPOBOAUTCSA o pe3ynbTataMm
BBIMIOJIHEHUS]  BCEX  BHUJOB  yueOHOM
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paboThl, MPEAYCMOTPEHHBIX Y4EOHBIM
IUIAaHOM 10  JaHHOM  JHCLUIUIUHE
(MOOymI0), TpPU BTOM YUUTBHIBAOTCS
pe3yJIbTATHI TEKYILEro KOHTPOJIS
YCIIEBAEMOCTHU B TEUEHUE CEMECTpA.
Ouenka CTENEeHU JOCTH>KEHUS
00yJaromuMucs TUTAHUPYEMBIX
pe3yJabTaTOB OOYy4EHUs MO AUCLUILINHE
(MOJTyJ110) MPOBOAMUTCS IIPETO/IaBaATENEM,
BEAYIIUM 3aHATHS 1O JUCLUIUIMHE
(MOZYJII0) METO/IOM 3KCIIEPTHOM OLIEHKHU.
ITo uroram npomMeKyTOUHON aTTecTalu
[0 JUCHMILIMHE (MOJTYJII0) BBICTABIISETCS
OLIEHKA «3aUTEHO, «HE 3aUTCHO».

Bo BpeMs IIPOBEICHUSA
nudhepeHITPOBaHHOTO 3auéra
CTYJEHTY IpEeIaracTcsi BHIIOJIHUTH 3
npakTudeckux 3ananus. Ilo pesynbraty
BBITTOJTHEHHS CTYIECHTY 3a/1al0TCs
BONPOCHl Ha IOHUMAaHME BBINOJIHEHHBIX
3amad. KoianyecTBO JONOJHUTEIBHBIX
BOIPOCOB 33aBUCUT OT IOJHOTHI OTBETA
CTyJIEHTA.

K MIPOMEKYTOUHOU
JIOTTYCKa0TCS TOJIBKO
BBIOJIHUBIINE BCE BHJBI  y4eOHOIl
paboThl, TPEAYyCMOTpPEHHBIE padoueit
nporpaMMmoil mo aucuuiuinHe «MeToibl
1 QJITOPUTMBI 00pa0OTKU N300paKSHHIN

aTTecTaluu
CTYJEHTHI,

7.21llkana ¥ KPpUTEPUU OLEHMBAHUSA Pe3yJIbTATOB 00y4eHU S

[Tokazarenem olleHMBaHMsI KOMIIETEHIMH HA pa3IMYHbIX ATanax UX GOPMUPOBAHUS SIBIISIETCA

JOCTHXKEHNE 00yUaroIMMHUCS IIJIaHUPYEMBIX PE3yJIbTaTOB O0yUEHUs N0 JUCIUILTUHE (MOAYIIIO).

Kpurtepun onenuBanus

YHUCJICHHBIC MCTOIbI

WKW HEJOCTAaTOYHOC

COOTBETCTBUEC

COOTBECTCTBHUC

IMoka3arenn 2 3 \ 4 5
He 3auteHo 3aureHo
3HATB: OOyuaromuiics OOyuarouiics OO0yuaromuiics OO0yuaronuiics
OcHoBHBIE JIEMOHCTPHPYET JIEMOHCTPHPYET JIEMOHCTPHUPYET JIEMOHCTPHUPYET
aHAINTHYECKUE U MIOJTHOE OTCYTCTBHE | HENOJIHOE JaCTHYHOE TIOJTHOE

COOTBETCTBUC

MOACINPOBAHUA. COOTBETCTBUEC CJICAYIOINX 3HAHMH. 3HaHMi. OCHOBHEIE 3HaHMi. OCHOBHEIE
HpI/IHHI/IHBI CJICAYIOIINX 3HAHWM. OcCHOBHEIE AHAIIUTHYCCKUEC N AHAJITUTHYCCKUC U
TIOCTPOCHUA OcCHOBHEIE AHAJIUTHYCCKHUEC U YHCJICHHBIC MCTOIbI YHUCJICHHBIC MCTOIbI
MAaTEMATUYCCKHUX AHAJIUTHYCCKHUEC U YHUCJIICHHBIC MCTOIbI MOICIUPOBAHNA. MOACIUPOBAHUA.
MOIIGJ'ICfI MallluH 1 YHUCJIICHHBIC MCTOIbI MOACINPOBAHUA. HpI/IHHI/IHH HpI/IHHI/Il'H:.I
TCXHOJOTHYCCKUX MOACINPOBAHUA. HpI/IHI_[I/IHBI TIIOCTPOCHUA TIOCTPOCHUA
IIpOLECCOB. HpI/IHI_[I/IHBI TIOCTPOCHUA MaTCMaTHYCCKHUX MaTCMaTHYCCKHUX
KpI/ITepI/II/I BI)I60pa MOCTPOCHUA MaAaTEMaTUYCCKHUX MOI[CJ'ICﬁ MalluH 1 MOHeﬂeﬁ MalivuH U
METOA0B MaAaTEMaTUYCCKUX MOﬂeJ’ICﬁ MalllH U TCXHOJIOTHYCCKHUX TCXHOJIOTHYCCKUX
MOACIHUPOBAHUA B MOﬂeJ’ICﬁ MalllH U TCXHOJIOTUYCCKHX IMpOLECCOB. IMpOLECCOB.
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3aBHCHMOCTH OT
THIA PELIaeMOi
3agaud. MeToanl

TEXHOJIOTHYECKHX
MPOLIECCOB.
Kpurepun Beibopa

MPOLIECCOB.
Kpurepun Beibopa
METOJIOB

Kpurepuu Beibopa
METOZIOB
MOJCIUPOBAHUS B

Kpurepuu Beibopa
METOZIOB
MOJCIUPOBAHUS B

aHanIu3a u METOJIOB MOJIEIUPOBaHUs B 3aBUCHUMOCTH OT 3aBUCUMOCTH OT
BepupHUKaun MOJIEIUPOBAHUS B 3aBUCUMOCTH OT TUIA peraeMoi TUIA peraeMoi
pE3yIbTaToB 3aBHCUMOCTH OT TUIIA peraeMoil 3agauu. Metonsl 3agauu. Metoasl
MOJIETHPOBAHUS. TUIIA peraeMoil 3agauu. Metoasl aHanu3a u aHanu3a u
3agauu. Metoasl aHanu3a u BepupHKaLUuK BepupHKaIuK
aHanmu3a u BepupHKauK pe3yIbTaToB pe3yIbTaToB
BepuHUKaUH pe3yIbTaToB MOJIETTMPOBaHMS. MOJIETTMPOBaHHU.
pe3ynbTaToB MOJICITAPOBAHHS. Jormyckarorcst CBoboxHO
MOJIEITPOBAHHS. JomyckaroTcs HE3HAYHUTEIbHBIC orepupyer
3HAYUTENbHBIC OIINOKH, IpHOOpPETEHHBIMHU
OILINOKH, HETOYHOCTH, 3HaHMSAMH.
MIPOSIBIISIETCS 3aTpyTHEHUsI IPU
HEJI0OCTaTOYHOCTh AHATUTUYECKHUX
3HAHUM, 110 pAAY onepanusx.
ToKazaTesen,
oOyuJaroIuics
UCTIBITHIBAET
3HAYUTEIIbHBIC
3aTpyIHEHUS IpU
OTICpPUPOBAHNUHN
3HAHHUSAMH TIPU UX
TIepeHOCEe Ha HOBBIE
CHUTYaIHH.
yMeETh! OObyJatormmiics He OO6y4atormmiics OO0yuatomntuiics OO0yyatontuiics
dopMynupoBaTh yMeeT WM B JEeMOHCTPHUPYET JIEMOHCTPHPYET JIEMOHCTPUPYET
3a7a4u HEJIOCTaTOYHOM HETOJIHOE JacTUYHOE HOJIHOE
MaTeMaTU4ecKoro CTEIECHU yMeeT COOTBETCTBHE COOTBETCTBUE COOTBETCTBUE
MOZAENUPOBaHU A1 | GopMyIHpoBaTh CJIETYFOLITHX CJIEIYFOLIUX CJIEIYFOLINX
NIPOEKTUPOBAHUS 3371444 YMEHHU: YMEHHUIL: YMEHHUII:
MaIluH U MaTeMaTHIecKoro ®dopmynHupoBaTh dopmynupoBaTh
TEXHOJIOTHYECKHUX MOJIETTMPOBAHUS VIS | (DopMy/IUPOBATH 3a7a4n 3a7a4u
cucteM. BeiOnpath 1 | IpOEKTHPOBaHUS 3a1auu MaTeMaTH4eCKOTro MaTeMaTHIeCcKOTro
MIPUMEHSTh MAaIluH U MATEMATHIECKOTO MOJICTIMPOBAHMUS U | MOJEIUPOBAHUS /IS
aHAINTHYECKUE U TEXHOJIOTHYECKHUX MOJIeTMPOBAHHs Ayt | IPOCKTHPOBAHHS MIPOEKTUPOBAHUS
YHCICHHBIC METOBI | cHcTeM. BeiOupats i | ypoexruposanus MalH U MaIvH U
JUIS IOCTPOCHUS HIPUMEHSTh MAILHH § TEXHOJIOTHYECKUX TEXHOJIOTHYECKUX
MOJEIEH. AQHAIUTHYECKUE U TeXHOJIOTHUECKHIX cucteM. Bribupats u | cuctem. BeiOupats u
IIpoBoauTE pacyeTsl | YHCICHHBIC METOMB! | cpcrem. BeiGupars n | PHMCHATH MIPUMEHSITh

" CUMYJIAIUU C
HCIIOJIb30BAHUCM

CHICAIM3UPOBAHHO

ro I10.
AHanmu3upoBaTh
pe3yJIbTaThl
MOJIEINPOBAHMUA,
OILICHUBATb HX
TOYHOCTh U
a/IeKBaTHOCTb.

JUTSI TIOCTPOEHHSI
MOJCeH.

IIpoBoauTh pacuersl

" CUMYJISAIUU C
HCIIOJIb30BAHUEM

CIIcUaJIN3UPOBAHHO

ro I10O.
AHanmu3upoBaTh
pe3yJIbTaThl
MOJICITMPOBAHHUA,
OIIEHUBATb UX
TOYHOCTb U
a/IeKBaTHOCTb.

TIPUMEHSTh
aHAJIUTHYECKHE U
YUCJICHHBIC MECTOIbI
JUTSI TIOCTPOESHHSI
MOJIENEH.

IIpoBoauTh pacuersl

" CUMYJIAOWU C
HCIIOJIb30BAHUCM

CIICHUaJIN3UPOBAHHO

ro I10O.
AHanmu3upoBaTh
pe3yJIbTaThl
MOJIENUPOBaHMUS,
OIIEHUBATb UX
TOYHOCTb U
a/IeKBaTHOCTb.
Homyckatorest
3HAYUTEIIbHBIE
OIIIMOKH,
MIPOSBISIETCS

aHATUTHYECKHE U
YHUCJIEHHBIE METOIBI
TSI TIOCTPOEHUS
MOJCTIEH.

HpOBOHI/ITB pac4eThl

" CUMYJISIUUA C
HCIIOJIB30BAHUEM

CrieIUaAJIN3UPOBAHHO

ro I1O.
AHaTU3UpPOBAThH
pe3yIbTaTHI
MO/JICTNPOBAHHMA,
OIIGHUBATh HX
TOYHOCTH H
a/IeKBaTHOCTb.
YMeHuUst OCBOEHB,
HO JOIYCKAaIOTCs
HE3HAUUTENIbHbIE
OIIINOKH,
HETOYHOCTH,
3aTpyIHEHUs IIpU

AHATUTHYCCKUE U
YHCJICHHBIC METO/IBI
JUTSE TIOCTPOCHHUS
Mozenen.
[IpoBOIUTE pacyeTs
U CUMYJISIITUH C
HCTIOJIb30BaHUEM
CHEIHATH3HPOBAHHO
ro I10.
AHamTU3UpOBaTh
PE3yIbTATHI
MOJICIIMPOBaHHS,
OIICHUBATh X
TOYHOCTh H
aJICKBaTHOCTb.
CBoOoaHO
omnepupyer
pHOOPETCHHBIMU
YMCHUSIMH,
MIPUMEHSCT UX B
CUTYaIsix
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HEJIOCTaTOYHOCTh AHATTUTHYECKUX MOBBIIICHHOM
YMEHUH, 110 psIIy oreparnmsix, CJIO’KHOCTH.
1oKazarese, [IEpEeHOCE YMEHUMN Ha
oOyuaroImuics HOBEIC,
UCTIBITHIBAET HecTaHJapTHbIC
3HAYUTEJbHBIE CHUTYaIIH.
3aTpyIHEHUs IpU
OIIEpPUPOBAHUU
YMEHHSMH IIPU UX
NIEpEeHOCE Ha HOBBIC
CHUTYaIWH.
BJaJ€eTh: Obyuatormmiicss  He | OOygarommuiics B OO6yuatomntmiics OO0yuarommiics B
Hasikamu BIaZeeT WJIM B | HEAOCTATOYHOMH YaCTHYHO BIIaJEET MIOJTHOM 00BeMe
pa3paboTku HEJIOCTaTOYHOH CTEINCHH BIIAJICET HaBBIKAMHU BJIaIceT HaBBIKAMHU
MaTeMaTHIECKUX CTENECHU BIIaJiceT | HaBBIKAMH pa3paboTku pa3paboTku
Mozenen CIIeAYIOIIUMU pa3paboTku MaTeMaTHYEeCKHX MaTeMaTHYECKHX
MEXaHUYECKUX U HaBbIKaAMU: MaTeMaTHYECKUX Mozenei Mozenei
TEXHOJIOTUYECKHX pa3paboTku Mojenen MEXaHUYECKUX U MEXaHUYECKUX U
CHUCTEM. MCTO[[aMI/I MAaTEMATHYCCKUX MEXaHHUYECCKUX U TCXHOJIOTHYCCKHUX TCXHOJIOTHYCCKHUX
YHCIIEHHOTO Mojenen TEXHOJIOTHYECKHX cucreM. MeTonamu cucreM. MeTonamu
peuicHuA MEXAaHHUYCCKUX U CHUCTEM. METOI[aMI/I YHUCJICHHOT'O YHUCJICHHOI'O
T hepeHnnaNbHbIX | TEXHOJIOTHYECKUX YHCIIEHHOTO pemneHus pemeHus
YpaBHEHHH, cucteM. MetonaMu | penIeHUs muddepennnansHex | AudQepeHranbHbIX
ONTHMU3AINHN U YHCIIEHHOTO midepeHnnanbHbIX | ypaBHEHUH, YpaBHEHHH,
amIpoKCUMAaIHH. pemeHns YpaBHEHHH, ONTHMU3AINH U ONTHMU3AINH U
TexHomorusmu i hepeHnInanbHbIX | ONTUMH3ALIH U AnMpOKCHMAIIHH. ANMPOKCHMAIIHH.
BU3yaIH3AINN U YpaBHEHHH, amIpoKCHMAaIIHH. TexHoMOrHAMHU TexHOMOTHAMHI
HUHTEpIIpETAllun OIITUMU3ALINU U TexnonorusiMu BU3yallu3alluu U BU3Yyaliu3allu U
JaHHbIX arrmpoKCUMalu. BU3yaliu3alluu U HUHTEPpIIpECTAllNU HUHTEpIIpETAllU
MOACINPOBAHUA. TexnonorusiMu HUHTEpIIpECTallU JAaHHBbIX JAaHHBIX
Hasrsikamu BU3yajin3alun u JaHHbIX MOACJIMPOBAHUA. MOACJIMPOBAHUA.
KOPPEKTUPOBKHU UHTEpIpETauu MOJCIIMPOBAHHS. HaBbikamu HaBbikamu
MoJieNiel Ha OCHOBE | JIAHHBIX Hasbikamn KOPPEKTHPOBKH KOPPEKTHPOBKH
Ppe3yiIbTaToB MOJIEITMPOBAHHSI. KOPPEKTHPOBKH MoJieJiel Ha OCHOBE | MOjIeJIeil Ha OCHOBE
pacyeroB 1 Hasbikamn MoJIeTiell Ha OCHOBE | pe3yJIbTaToB pe3yibTaToB
9KCTIEPUMEHTAIIBHBIX | KOPPEKTUPOBKH pe3yiIbTaToB pacderoB H pacderoB u
JaHHBIX. MoJIeNiel Ha OCHOBE | pacueToB U HKCTIEPUMEHTAIBHBIX | 9KCHEPHUMEHTAIBHBIX
Ppe3yiIbTaToB 9KCTIEPUMEHTAIBHBIX | JaHHBIX. HaBbIKH naHHbIX. CBOOOAHO
pacye€ToB U JaHHBIX. OCBOCHBI, HO MIPUMEHACT
SKCHEepUMEHTaNbHBIX | OOyuarommiics JIOITy CKaIOTCsI IOy YE€HHBIE
JaHHBIX. HUCIIBITHIBACT HC3HAYUTCIIbHBIC HaBBIKH B CUTYyallUAX
3HAYUTCIIbHBIC OH]I/I6KI/I, MHOBBIIIIEHHON
3aTpyAHEHUSI IPU HETOYHOCTH, CJIO’KHOCTH.
TIPUMEHEHUH 3aTPYyAHEHHU [IpU
HaBBIKOB B HOBBIX AHAJTUTHYECKUX
CHUTYaIHsX. oreparnmsx,

HNEePEeHOCe YMEHUH Ha
HOBEIE,
HECTaHAAPTHEIE
CUTYAaIMU.

IIIkana oueHUBAHUA IPOMEKYTOYHOM aTTECTAMHU: 3a4ET

IITkana oneHUBaHUS

Omnucanue

3auTeHo

BrinonHeHs! Bce BBl yueOHOU pabOThL, TPe1yCMOTPEHHbIE yUeOHBIM
m1aHoM. CTyJEHT AEMOHCTPUPYET COOTBETCTBHE 3HAHUM, YMEHH,
HaBBIKOB TPUBEAECHHBIM B Ta0JMLAX IOKA3aTeNsIM,
NpUOOPETEHHBIMU 3HAHUSIMH, YMEHUSIMH, HABBIKAMH, IPUMEHSIET UX B
CUTYallUsIX NOBBIIIEHHON CIIO)KHOCTH, HE MCIBITHIBACT 3aTPyIHEHHM

orepupyer
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NP AHAIUTUYECKUX OIEpalusaX, IEPEeHOCEe 3HAHUW M yMEHUM Ha
HOBBIE, HECTAHJIAPTHBIC CUTYALUH.

He 3auteno

He Bbmmonnen oauH wian  Oonee BHUOOB y4yeOHOW  paboTHI,
IPEIYCMOTPEHHBIX Y4eOHbIM IUIAaHOM. CTYAEHT JAEMOHCTPUPYET
IIOJIHOE€ OTCYTCTBHE WM HEJOCTATOYHOE COOTBETCTBHE 3HAHUI,
YMEHUH, HaBbIKOB IIPUBEJECHHBIM B TaOJHUIAX I10Ka3aTellsM,
JIOTIYCKAlOTCA 3HAYUTENIbHbIE OIIMOKM, HpPOSBISAETCS OTCYTCTBHE
3HaHUI, yMEHM, HaBBIKOB 110 Psly MOKa3aTesed, CTYACHT HE MOKET
OIEpUpPOBaTh 3HAHMSIMM M YMEHUSMM IIPU HUX IEPEHOCE Ha HOBbIE

CUTyalluH.

HIkana oueHMBAHUSA TEKYILIEr0 KOHTPOJIS

HaumeHnoBanue
KOHTPOJIA
pe3yIbTaToOB
o0ydeHus

[IIxama orteHnBanus

Onucanue

IIpakTryeckas pabora

3auTteHo: HaOpaHo 2 u Gonee O6AIOB.
He 3aureno: nabpano | wu MeHee
0aoB.

Kpurepnn onenuBanus:

OO0t Oain npu OLICHKE
CKJIa/IBIBAETCS 3 CJICTYFOTITHX
OKa3aTeleH:

- oopmiieHre pabOTHl COOTBETCTBYET
TpeboBaHusAM — 1 Ga;

- BCE TYHKTHI 3aJIaHUsI BBITIOJHEHBI B
IMOJHOM 00BEMeE — 2 Oania;

- M3JI0KCHHE, ONTUCAHKNE W BBIBOBI IO
paboTe rpaMOTHBI U TIOJTHO OTMHCHIBAIOT
CoJIepKaHue MPAKTUICCKOW pabOThI — 2
Oamna.

B kauectBe (opMm TekyIiero
KOHTpOJISI 3HAHUH CTYJIEHTOB
UCIIOJIB3YIOTCA ~ OTYETHl IO
IPAKTUYECKOHN paboTe

OTuéT 1O  HpaKTUYECKOU
paboTe COIEPKUT OIMHUCAHUS
psla 1AaroB IO BBINOJIHEHUIO

MIPAaKTHYECKOU paboThI
COTJIaCHO 3a/1aHUIO0 c
MOAPOOHBIM ONMCAaHUEM
IPOJACIAHHBIX  JEUCTBUU U

MOJIYUCHHBIMU PE3YyJIbTaTaMH.
3aH_[I/ITa MPaKTUICCKUX pa60T

(ecu TpeOyeTcst)
OCYIIECTBIISAETCS
uHauBuAyanbHo. CTyaeHToM
IIPEIOCTABIISAETCS

o opMIIEHHBIH OTYET.

CryneHTbl, HE BBINOJIHUBIINE
MpaKTUYEeCKyl0  pabdoTy, K
3alIUTe HE JOMYCKAITCS

Konrponsnas padora

OTtnnuHo - PaboTa BEICOKOT0 KauecTBa,
YPOBEHb BBIMOJHEHUS OTBEYAET BCEM

TpeOOBaHUSM, TEOPETHYECKOE
coJiepKaHue Kypca OCBOEHO
MTOJTHOCTHIO, 0e3 po0eJoB,

HEOO0XO/MMBIE MPAKTUYECKHE HABBIKU
paboThl C OCBOEHHBIM MaTepuaIoM

copMUpPOBaHHI, BCE
HpeyCMOTPEHHBIC IPOrpaMMOoit
o0yueHHs yueOHbIe 3aJaHUs
BBINIOJIHEHBL, JTH0O HEKOTOpBIE W3

3ammuTa TeMBI BKIIFOYACT
BBITTOJIHEHUS TIPAKTUYECKOTO
3a/IaHMs TI0 U3YUYEHHOMY
Marepuaity B ayAUTOPUU B
TE€YEHUU OJHOM mapsl. bruieTsl
COCTOAT U3 3a4ad,
MO3BOJIAIONINX OICHUTE
cOopMHpOBaHHBIE
komnereHiuu. Ha pemenue
orBoauTcs 1.5 4aca.
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BBIMIOJIHEHHBIX ~ 3aJlaHU  cozepkaT
HE3HAYUTENIbHbIE OIIMOKH

Xopomio - YpOBEHb BBIIIOJIHEHHUS
paboThl  OTBEYaeT  OOJIBIIIMHCTBY
OCHOBHBIX TpeOOBaHUH, TEOPETUUECKOE
coJiep;KaHue Kypca OCBOEHO YaCTHYHO,
HO TIPOOEJBl HE HOCAT CYIIECTBEHHOTO
Xapakrtepa, HE00X0IMMBbIE
MPAKTUYECKHE HABBIKK pabOThI €
OCBOEHHBIM MaTepUaliOM B OCHOBHOM
chOpMHUPOBAHBI, HEKOTOPHIC  BHJBI
3a/laHu# BBINOJHEHBI C OIINOKaMHU.

Y 10BIIETBOPUTEIBHO -

Teopernueckoe coaepxkaHue Kypca
OCBOGHO YaCTHYHO, HEOOXOIUMBbIE
MPaKTUYECKHE HABBIKU pabOThl HE

c(OpMHPOBAHBI, OOJIBIITMHCTBO
IIPEyCMOTPEHHBIX IIPOrpaMMOii
3aJlaHM ~ HE  BBINOJHEHO;  IIpHU

JIONIOJTHUTEIBHONM ~ CaMOCTOSITEIbHOMN
pabore Hax  MarepualoM  Kypca
BO3MOKHO  TIOBBIIIEHHE  KadecTBa
BBINIOJTHEHUS YUEOHBIX 3aJaHUI.
HeynosnerBopurenbHO -
Teopernueckoe conepkaHue Kypca He
OCBOEHO, HEOOXOIUMbIE MTPAKTUYECKHE
HaBbIKM paboThl HE Cc(HOPMUPOBAHBI,
IIPEyCMOTPEHHbIE IIPOrpaMMoOit
3aJlaHUsl HE BBIIIOJIHEHBI

7.3 O1leHO4YHBbIE CpeCcTBA

7.3.1 Texymmii KOHTPOJIb

Tunoeoe 3a0anue «Ilpakmuueckasn paboma Nely.

Bocnonb3yiiTech BEIOpAaHHBIM MPOTPAMMHBIM HHCTPYMEHTOM IS 3arpy3KH U300pakKeHHUS.
[TporeMoHCTpUPYHTE HAaBBIKHM YTCHUS, 3aIIMCH U BU3yau3aun n3o0paxenus. [[pumennTte 6a3oBbie
oTiepaiuy, Takue Kak U3MEHEHHEe pa3Mepa, MOBOPOT M 3epKAbHOE OTPAXKECHHE, U BU3yalU3UPYyHUTe
pe3yJbTar.

Tunoeoe 3a0anue «Ilpakmuueckasn paboma Ne2y.

Bribepure nzo0pakeHue ¢ pa3InIHbBIMHA XapaKTEPUCTHKAMH, HATIPUMeEp, CIICHOH ¢ pa3HBIMHU
YPOBHSIMH OCBENIEHHOCTU. lIpuMeHuTe pasnuuHble QWIBTPHL I yIydlIeHHs KadecTBa
n300paKeH s, Takue Kak (PUIBTPBI YBEIWYCHUST PE3KOCTH, CTIIAXUBAHHS WJIHM TTOJABIICHHS ITyMa.
CpaBHUTE ¥ IPOAHATM3UPYUTE Pe3yIbTATHI.

Tunoeoe 3a0anue «Ilpakmuueckan paboma Ne3 .

Bospmure wu3obpakeHne ¢ 0OBEKTaMH, PACHOJIOKEHHBIMH TIOJ Pa3HBIMH yIIaMH U
macmTabamu. [IpumeHnTe npeoOpa3oBaHUS TPOCTPAHCTBEHHBIX KOOPAMHAT, TaKHEe Kak
MacIITa0UPOBAaHUE U TTOBOPOTHI, YTOOBI MPUBECTU OOBEKTHI B COTIACOBAHHOE MOJIOXKEHHE. 3aTeM
pUMEHUTE IpeoOpa3zoBanne Xada st ASTEKIUH MPSMBIX U OKPYKHOCTEH Ha N300pakeHHH.

Tunoeoe 3a0anue «llpakmuueckan paboma Nedy.
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Bribepure nzoOpakeHne ¢ 00bEKTaMU Pa3HBIX LBETOB U TEKCTyp. [IpuMenuTe moporossie
METO/IbI /U1 CErMEHTAlUU H300pakeHus Ha pa3Hble 00JacTH, OTACNSIONINE O0BEKTHI JPYT OT ApyTa.
3areM Ha OCHOBE CETMEHTALUH CO3alTe IPOCTYIO0 CUCTEMY TEXHUUECKOIO 3pEHUSI, KOTOpasi CUUTAET
KOJIMYECTBO OOBEKTOB ONPEACICHHOr0 THUIIa HAa H300PaKEHUU.

Tunoeoe 3a0anue «Konmponvnasa paooma 1: Ochoevl KOMNbIOMEPHO20 3PEHUA)

3ananue: OnuIIUTe OCHOBHBIE KOHUEHIMM W TNPUMEHEHHS KOMIBIOTEPHOI'O 3PEHHS.
OOmbscHUTE, YTO Takoe HU(PPOBOE IMpPEICTaBICHHE H300paXEHUH U Kak paboTaloT MUKCEINH.
[IpuBenuTe MpuMeEpsl MBETOBBIX Mojelel. B yem 3akirodaercsi aHamu3 OMHAPHBIX U300paKeHHIA?
Jaiite KpaTtkoe onucanue npeodpazoBaHust Xagda M ero UCIOIb30BAHUS IS IETEKIUH MPSIMBIX U
OKPYHOCTEH.

Tunoeoe 3a0anue «Konmponvnan padboma 2: Qopadomka uzoopasrcenuii u puibmpayusy

3ananue: Pacckaxute o MeTogax o0paboTku M300paxeHuil ¢ nmomoinso ¢GuiabTpoB. Kakue
TEXHUKA MOXHO TPUMEHHUTH ISl YIIyYNICHHS KadyecTBa M300paKCHUS M MOJABJICHUS Iyma?
Onummre, Kakve OMepaluyd MOXHO BBIIOIHATH ¢ Mopdornorudeckoir o0paboTKOil OMHAPHBIX
n300pakenwuii. [IpuBeanTe mpuMepsl NCTIOIB30BAHUS YACTOTHON (DHITBTPAIUH.

Tunoeoe 3a0anue «Konmponvnaa paboma 3: Ilpumenenue KoMnvlomepHozo 3peHus u
cucmemuvl MEXHUYECK020 3PEHUA)

3amanue: OObBSICHHUTE, YTO TAKOE CErMEHTAIUsl M300paKEHUM M KaKhe METOJbl MOXKHO
MCIOJIb30BaTh i 3TOW 1enu. ONUIIMTE METOJbl BBIACIECHUS KOHTYPOB M IpaHMI] OObEKTOB Ha
nzo0paxennn. Kakue acmekThl CBs3aHbl C MPUMEHEHHEM KOMIIBIOTEPHOTO 3pPEHHSI B HAyYHBIX
uccienoBanusx? Kak co3nare cucreMy TEXHMUYECKOTO 3pEHUs /ISl IPOMBIIIIEHHBIX 3a/1a4d U KaKkue
STanbl BKIIIOYAET 3TOT mpoiiecc?

7.3.2 IIpoMexyTOYHASL ATTECTALUA

Bonpocul k 3auemy

1. 3aayn KOMOBIOTEPHOTO 3PEHHUS OIIK-5
2. JlaliTe onpeieNieHre TIOHSITHIO MPOCTPAHCTBEHHAS! PEKOHCTPYKIIUS OIIK-5
3. Kakue ¢gakTopbl NOMOTalOT U MELIAOT P paclio3HaBaHUU W300pakeHHsI OIIK-5
4. Jlavite onpeneneHue udpoBOMY U aHAJIOTOBOMY M300payKEHHUIO. OIIK-5
5. Kakue tumsl iuppoBbIX H300pakeHUH CYIECTBYIOT? OIIK-5
6. JlaiiTe onpeeneHue AUCKPETU3ALNU N300pakeHU! OIIK-5
7.5 cucteM KOOpAMHAT OIIK-5
8. Monudukanus mukceneil B MaJIbIX OKPECTHOCTSIX OIIK-5
9. I'mobapHOE yIyUIICHHE KaueCTBA N300paKCHHSI OIIK-5
10. KomOuHaIms HeCKOJIbKUX H300pakeHui OIIK-5
11. BeiunciieHue XapakTepHbIX IPU3HAKOB N300paKeHHUSI OIIK-5
12. TTukcenu ¥ OKPeCTHOCTH MUKcenel. Macku OIIK-5
13. IToacuéT 06bekToB Ha N300paxkeHnu. Mopdoorus OIIK-5
14. TTaker NumPy u SciPy Ha3HaueHHE U OTIINYHE OIIK-5
15. ITpeoOpa3oBaHue ypoBHS SIPKOCTH OIIK-5
16. 'mcTorpamma, BEIpaBHUBAHHE THCTOTPAMMBI OIIK-5
17. Meto/ r1aBHBIX KOMIIOHEHT U300paXeHHM OIIK-5
18. ®unpTpHl (Iaycca, Cobensi, [IpronTa) OIIK-5
19. KakoBo mnudpoBoe NpeICTaBICHHE HW300paKeHWH, W Kak cBs3ansl ¢ 3tuM | OIIK-5
MUKCENH?

20. Kakme 1BeTOBBIE MOJENIM BBl 3HAeTe, W Ui KaKUX 3aJad OHU MOTYT OIIK-5
WCII0JIb30BATHCS?

21. Yto Ttakoe ¢GunbTpel 00pabOTKM W300pakeHMid W Kakue ocHOBHble Tumbl | OIIK-5
(GUIBTPOB CYHIECTBYIOT?
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22. Kakue MeToapl HCIONB3YIOTCS Ui YJIydileHHs kadectBa u3oOpaxkenwit m | OIIK-5
MO/IaBJIeHUs 1yma?

23. Yro Ttakoe mpeoOpasoBanue Xada, U Kak OHO mpumensercs g aerekuumu | OIIK-5
MPSIMBIX M OKPY>KHOCTEH Ha M300pasKeHUsX ?

24. Kakue omepanmuy MOTYT OBITh BBIIOJIHEHBI ¢ MOMOIIbI0 Mopdomornyeckoir | OIIK-5
00pabOTKN OMHAPHBIX N300paKeHU?

25. Kakue MeToapl MPUMEHSIOTCS i1 cerMeHTanuu u3obpaxeHuii? IlpuBenute OIIK-5
IPUMEPBI.

26. Kakuie MeTo/1bl UCTIONB3YIOTCS AJIsl BBIICTICHUS] KOHTYPOB U rpaHull 00bekToB Ha | OIIK-5
n3zobpaxxeHnu?

27. B ueMm 3akimroyaeTcss TpPUMEHEHHWE KOMITbIOTEpHOro 3peHuss B HayuHblx | OIIK-5
uccnenoBanusix? IIpuBenTe KOHKPETHBIE TPUMEPBI.

28. Kakue miaru BKIJIIOYAeT CO3JaHUE CHCTeMbl TexHudeckoro 3penus st | OIIK-5
IIPOMBIIIJICHHBIX 3a/1a4?

29. Kakue MeTo/1bl UCTIOIB3YIOTCS JUISl pPaclio3HaBaHUs 00pa30B U KJIaCCHU(PUKAIIUU Ha OIIK-5
n300pakeHusIX?

30. Kakue acmekTsl cieayeT ydecTh NpU NpUMEHEeHUU HelpoHHbix ceteil B | OIIK-5
KOMIIBIOTEPHOM 3pEHUN?

31. Yrto Takoe ayrMeHTalMs JaHHBIX, U KaK OHa MOKET ObITh mojie3Hoi npu nerekuuun | OITK-5
00BEKTOB?

32. B uem 3akmrouaeTcs pojb aNrOpUTMOB Kiactepu3amuu npu cermeHtanumu | OIIK-5
n300pakKeHUI?

33. Kakue acriexTsI ClieAyeT yUuThIBaTh IPH MPUMEHEHUN KOMITbIoTepHOTO 3perns B | OIIK-5
MeaunuHe?

34. Kakne TeXHOJIOTHYECKHE 3aaull PEIIaroTcs C MOMOIIbI0 cucteM Texaudeckoro | OITK-5
3pEHMsI B IPOMBIIIICHHOCTH ?

35. Kakoe 3HaueHme MMeeT MpeoOpazoBaHHME MPOCTPAHCTBEHHBIX KoopawHat npu | OIIK-5

aHaJIM3e U300pakeHui?




