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1. llean ocBOeHHS AU CIUILIMHBI

Kypc conepxut nmoxpoOHbIi pa3dop Hanbosiee pacpoCTpaHEHHBIX COBPEMEHHBIX METOJIOB
MalIMHHOTO O0O0y4YeHHsl. [37araloTcss OCHOBHBIC QITOPHUTMbBI KIACCH(DHUKAIMA M MOAXOABI K
IIOCTPOCHHUIO CHCTEM Kiaccupukanuu. B pamkax Kypca u3ydaroTcs: oOydenue Oe3 yduTens,
JMHEWHas perpeccusi, IpaJveHTHBIA CIYCK, KiaccH(UKalus Ha OCHOBE JICPEBbEB, JIMHCHHAs
KJIaccuduKanus 1 Kinaccuukaims Ha OCHOBE sifiep. PaccmarpuBaercst moaxo/sl K Kiaccu(UuKaum
Ha MHOTO KJIAaCCOB M €€ OCOOCHHOCTH, OOCYXKIAIOTCS pa3IM4Hble METPUKH KadecTBa
KJaccu(UKauu v MpooOIeMbl IepeodydeHusl.

2. MecTO JUCUMILIMHBI B CTPYKTYpPe 00pa30BaTe/ibHOM MPOrpaMMbl

Jucnunimna «MamuHHOe 00y4eHHe» OTHOCHTCA K 4acTh 0o0pa3oBaTeNbHOM MPOrpaMMBl,
(dbopMupyeMoil ydacTHUKaMH 00pa30BaTEIbHBIX OTHOIICHHH.

s ocBOeHMs JAaHHOW AMCUMILIMHBI CTYI€HTaM HEOOXOIMMBbI 3HAHUS, MOJYYCHHBIE MPH
M3y4YeHUN JUCHUTUINH «OCHOBBI TPOTPAMMHUPOBAHUS», «SI3BIKH TPOrPAMMUPOBAHUS».

3HaHMUS W HABBIKM, IMOJyYEHHBIC NMPU U3YYCHUU TUCHUILUIMHBI «MammnHHoe o0ydeHuey,
HCIMOJIb3YIOTCS YYAIMMUCA IPU M3YYECHUU MOCIEAYIOIUX TUCIUIUINH, TaKuX Kak «KoMIbroTepHOE
MoJeIupoBaHuey, «MHTemeKTyallbHble CUCTEMBIY, «lIporpaMmHas uHKEHEpUsI».

3. Ilmanupyemble pe3yJbTaThl 00y4eHHUsI MO AUCHUILINHE, COOTHECEHHBbIE ¢ MIAHNUPYEMBIMH
pe3yJibTaTaMH OCBOCHHS 00pa30BaTe/IbHOI NPOrpaMMbl

[Tponiecc M3ydyeHus MUCLMIUIMHBI HampaBiieH Ha (POPMUPOBAHHUE CIEAYIOIIHUX 3JIEMEHTOB
komnereHmii B coorBerctBun ¢ ®I'OC BO, OIl BO u npuoOpereHus ClIeAyromIUX 3HAHHH,
YMEHUH, HaBBIKOB U (WJIM) OIbITA IS TEIbHOCTH:

®opMmupyemasi NHaukaTop 10CTHKEHUSA Ilepeyennb
KOMMNeTeHIUs KOMIeTeHIIN U TUVIAHNPYEeMBIX pPe3yJIbTaTOB
(kox M popMyJIHpPOBKA) (kox u popMyJIIPOBKA) o0yuyeHust
OowmenpogeccuoHaJIbHbIC KOMIIETCHIMH
OIIK-4 H-OIIK-4.3 BianeeTr HaBBIKOM:
CriocobeH HaxOAuTh, HmeeT npakTUYECKUN ONBIT | - pelIeHUs MPUKIAIHBIX 33124 U
aHAIU3UPOBATH, MIPUMEHEHUS] COBPEMEHHOTO | peai3alliyl MPOEKTOB B 00JIACTH
peaM30BBIBATh MPOTPAMMHO U | MATEMAaTHYECKOTO anmapaTa, | CKBO3HOW ITU(PPOBOI TEXHOIOTUH
WCIIONIb30BaTh HA MIPAKTHKE CBSI3aHHOTO C «KomrproTepHOE 3peHne» CO CTOPOHBI
MaTE€MaTUYECKUE AITOPUTMBI, | IPOEKTHUPOBAHUEM, 3aKa3unKa
B TOM UYHCJI€ C IPUMEHEHUEM pa3paboTKoi, peanu3anuen u
COBPEMEHHBIX OLICHKOH KadyecTBa
BBIYHCIUTEIBHBIX CUCTEM MPOrPaMMHBIX TPOTYKTOB U

MPOTPaMMHBIX KOMITJIEKCOB B
Pa3IMUHBIX 00JIACTSIX
YeJI0BEUYECKON NIeATEITbHOCTH

OIIK-5 H-OIIK-5.3 Biageer HaBBIKOM:

CnocoOeH MOHMMATh Peanusyet mpuHIATIBL - MCTIOIb30BaHMsI COBPEMEHHBIX
MPUHIIMIIEL PA0OTHI paboThI COBpeMEHHBIX WH(POPMAIMOHHBIX TEXHOJIOTUH, OCHOB
COBPEMEHHBIX WHPOPMAITUOHHBIX IIPOrPaAMMUPOBAHHUsL, [IEPBUYHOTO
WHPOPMAITMOHHBIX TEXHOJIOTHI IS PEIICHHS aHaJI3a JAHHBIX, HEHPOHHBIX CeTel JJIs
TEXHOJIOTHI Y MCIOJIL30BATh 3aja4 Mpo)eCCUOHATBHON pEILICHHUs 3a]1a4 MAIIMHHOTO 00yUYeHUs
nux Jid pemeHI/m 3aaa4 JCATCIIBHOCTHU

npoeccuoHaIbHON

JACATCIIBHOCTHU




OIIK-6

Criocoben pa3pabaTsiBaTh
QITOPUTMBI M KOMITBIOTEPHEIC
MPOTPaMMbI, IPUTOTHBIC JIJISI
MPaKTUYECKOTO PUMECHEHHUSI

H-OIIK-6.3

[IpumensieT anropuTMsl U
KOMITBIOTEPHBIC TPOTPaMMBbI
JUTSI PEIICHUS IPAKTUICCKIX
3a/1a4 B 001acTH
podeCCHOHATTEHOM
JIESATEIILHOCTH

Baaneer HaBbIKOM:

- CTAaBUTH 33/1a4H 110 aJIaNTalll{ WIN
COBEPIICHCTBOBAHUIO METOJIOB U
QITOPUTMOB JUIS PEIICHUSI KOMIUIEKCa
3a/1a4d IIPEeIMETHOH o0macTh

4. O0beM CTPYKTYpPa M COJePKaAHUE TUCHUIIMHBI

OO0mias TpyA0eMKOCTh JUCIIUIUIMHBI COCTABIISICT 2 3a4€THHIC SAMHUITBI, /2 aKaj. Jaca.

Ne Tembl (pa3aesnbl) Buasbl yueOHbIX 3aHATHI, DopMBbl TEKYyLIEr0
n/m TUCIHUTLINHBI, BKJIIOYASl CAMOCTOSITEIbHYI0 PA00TYy | KOHTPOJIAA YCIIEBAeMOCTH
HX coJep:KaHue CTY/J€HTOB,
U MX TPYA0EMKOCTh DopMa NPOMeKYTOYHOM
(B akageMHYeCKHUX 4acax) aTTecTAlMU
e KonrakTHasi pagora (no cemecmpam)
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1 BBonnas neknus. Beenenue B 6 05 1
MaIllMHHOE 00yUYeHHE ’
S3pix Python BBenenue
2 Y A 6 |05 1
3HAKOMCTBO ¢ OMOIHOTEKOM
3 Numpy 6 [05] 1 1
4 3HAKOMCTBO ¢ OMOIHOTEKOM 6 los!| 1 1
Pandas '
5 (llepBuuHBIi aHaTH3 HaHHBIX 6 1 2 1
6 |MeTpHYeCKIe METObI 6 1 2 1
7 JInHeHbIE METOIbI 6 1 )
Pematoiue nepeBbs
8 tHve iep 6 | 1|2 1
MeTo/1bI TOHMKEHHS
9 8 6 | 1|2 1 1
pa3sMEepHOCTH
10 OOyuenue 6e3 yuurens 6 1 5 1 1
PexoMeHaTenbHBIE CHCTEMBI
11 |Pexomennare € CHCTE 6 1 5 1 1
12 Beenenne B 00paboTky 6 1 5 1
M300paKeHUH
13 Haxoxnenue rpanuil 6 1 ) 1 1
14 IIpocTble METONBI IETEKIINU 6 1 5 1
00BEKTOB
15 Brruuciienue npu3HakoB 13 6 1 2 1
N300 paKEeHUS




Mertoz OnOpHBIX BEKTOPOB
16 (SVM) 6 1 2 1 1
17 Kommnozumus anroputMon 6 1 5 1
18 3HaKOMCTBO B HEHPOHHBIMU 6 1 5 1 1
CeTAMHU
0,3 2,7 |3a4er
Bceero 16 | 32 8 0,3 15,7

Conep:xaHue pa3/iesioB IMCHUIIHHBI:

Tema 1. BBognas Jiekuusi. BBenenue B MaliuHHoe 00y4ueHue.

Knaccudukanus 3agad MammHHOTO OOydeHHUs: OOydeHHE C y4uTeleM, oOydeHue Oe3 yduTels,
pexoMeHaaTenbHble chUcTeMbl. OCHOBHBIE TEPMHUHBL: OOBEKTHI, MPHU3HAKH, METKH (OTBETHI),
peraroniee npaBuiIo, 0000IIaroIIas CIOCOOHOCTh, MepeodyUeHHe.

[ToctaHoBkM 3amay KiaaccupuKauu M perpeccud. Buapl npu3HakoB (OMHApHBIC, YHCIIOBBIE,
MOPSIKOBBIC, HOMHWHAIIbHBIC, KOJH4YeCTBeHHBIC). [Ipumepbl 3amady. COBpEMEHHOE COCTOSIHHE
o0yacTH, ycreurHple MPOeKThl. CBSA3b € JPYrUMH OOJIACTSIMH, B YaCTHOCTH KOMITBIOTEPHBIM
3pCHHEM.

Tema 2. SI3p1x Python BBenenue.

OCHOBHBIC XapPAKTCPUCTUKH SI3bIKA, CHHTAKCUC. ba30Bble THIBI JAHHBIX W OINEPALUU C HUMHU.
[IpeoOpa3oBanusi TUMOB. YcioBHBIe omeparopsl (BerieHus). Llukner B Python (for m while).
@Oynkius range. CTPYKTypbl JTaHHBIX: CHHCKH, KOPTEXH, CIOBapU W MHOXecTBa. DyHKIHH,
MOJAYJU U OMOIMOTEKU, UMITOPT.

Tema 3. 3nakoMcTBO ¢ 6ubauoTeKoi Numpy.

Cpasuenune numpy.array u list. Cpe3spl. Jlormueckast unaekcarys. OcoOEHHOCTH omepariuii +, *, **,
CpaBHeHue range, arrange, xrange. I'eneparus cirydaiiHbIX YKCEI U3 pa3HbIX paclpeIeICHUH.
3nakoMcTBO ¢ OmbOimorekoit Matplotlib. Pucosanue rpaduxos plot, subplot, moamucu k ocsm,
Ha3BaHUE, JICTeH/1a, 3aJaHKe 1BeTa u Buaa rpaduka. Juarpammer: bar, hist, bxplot, pie. PucoBanue
TEIJIOBOM KapThl IMSNOW.

Tema 4. 3HakoMcTBO ¢ GubIMOTEKOIT Pandas.

Tun maHubIx Series: oObsBIIEHUE, WHJCKCAIMs, OOpallleHHe K 3JeMEHTaM, OTOOp IO YCJIOBHIO.
[Mpornycku u ux 3anonHenuto (fillna).

Tun manaeix DataFrame. Muaekcanus, Ha3zBaHus crtonomoB. OOpamienune k 3iaementam (at, loc,
iloc). JloGaBnenue/ynaneHue dineMeHTOB. [IpoBepka Ha TMPOIYCKH, yAaJeHHE, 3aloJHCHHE.
Haxoxnenue u ynanenue nyonukaron. [lepennaexcanus. Merossr apply, sort, groupby.

Tema 5. IlepBruuHbIii aHaAM3 JaHHBIX (OubmMoTEeKa sklearn).

Dranbl aHanu3a JdaHHbIX. UTeHnue CSV (aiina, nupopmamnus o Habope manubix (info, describe,
head/tail). ITomxo/s! K 3amoMHEHUIO MPOMYcKOB. [IpeoOpa3zoBaHre HOMUHANBHBIX Tpr3HaKoB (Label
Encoding, One-Hot Encoding, Hashing). HopmupoBka umcioBsix mpusnakoB (StandartScaling,
MinMax Scaling). Pabota ¢ TekcToBbiME Tipu3HaKaMu (Map, memok cioB, N-rpamwmel, TF-IDF).
Kak mpaBWIIbHO OIIGHMBaTh Ka4eCTBO MOJENU (OTIOKEeHHas BbIOOpKa, Kpocc-Bamupanus, LOO).
MeTtpuku kadecTBa (accuracy, TOYHOCTb, MOIHOTA, F1-mepa).

Tema 6. MeTpuyeckue MeTOabl.

'umore3a KOMIAKTHOCTM M HENpepbIBHOCTH. Mepbl  OnmM30cTH, 000OIIeHHas MeTpHUKa
MunkoBckoro. [Ipumep 3amaum kinaccu@ukanuu LBETKOB upuca. OOOOIIEHHBIH MeTpUyYecKuit
knaccudurarop. Merox KNN. Okno [Tap3ena. 3amada perpeccuu, METO/I HAUMEHBIIINX KBAJIPATOB.
Henapamerpuueckast perpeccusi, saepHoe criaxuBanne Hanapas-Barcona. Buapl ¢yHkimum siapa.
Anroputm LOWESS.

[Tpumenenne metonoB oubmmoreku sklearn: train_test_split, cross_val_score, accuracy_score.
[lpuMeHeHHe METPUYECKMX METOJ0OB C HCHosib30BaHueM Oubmuotekn Sklearn. Metomsr
KNeighborsClassifier, GridSearchCV, Pipeline (Hopmuposka npusznakoB 1 KNN).




Tema 7. J/InHeiiHbIE METOABI.

Jlunetinas perpeccusi. MeTpuKH KadecTBa perpeccuu. [ paaueHTHBIN CIyCK M CIIOCOOBI OIICHUBAHMS
rpaguenta. llepeoOydenne u perymspusanus. CsoiictBa L1, L2 perynspuzamuu. MeTosl
oubnmoreku Sklearn: LinearRegression, Lasso, Rige, ElasticNet.

Jluneiinas knaccuduranms. JIorucTuueckas perpeccust 1 OLeHKH BEPOSTHOCTH KJIACCOB.
MHuoroknaccoBasi  kiaccupukauus, CBeJeHHE K OWMHApHBIM 3agadaM. MHorokiaccoBas
Joructuyeckas perpeccusi. [1oaxoapl K BRIYMCICHHIO METPUK KadecTBa MAcro MiCro ycpenHeHue.
[Tonstue PR, ROC-kxpuBas, merpukun AUC-PR, AUC-ROC.

Tema 8. Pemnaroiue gepeBbsi.

Kagusit anroputm mnoctpoeHus. Bpibop sydmero pa30ueHuss € [OMOIIBIO  KPUTEpUs
uHpopmatuBHocTH. Kputepun wWHGOPMATUBHOCTH i PETPECCUM M KIAcCUPHUKAIMH. YUET
MIPOITYCKOB B JepeBbsx. Pemiaromue aepeBbs M KaTeropuajibHble NMPU3HAKU. YCEUEHHE JepeBa.
HepeBbs st 3aaun perpeccun. HeOpexxHbie pemaroniue 1epeBbs.

Tema 9. MeToabl NOHUKEHUSI PA3MEPHOCTH.

Jluneitaple Metonbl, Mmerox TiauHbix kommoHeHT (PCA). Hemwmnueiineie wmetogsr MDS
(MHOTOMEpHOE HIKkanupoBanue), SNE, Tsne.

Tema 10. O0yuenue 0e3 yuures.

Krnacrepuszanus. Metpuku Onu3octu. Anroputmbl: K cpennux, fuzzy k-means, mepapxuueckue
metoabl. Henmuneiinpie mertonsr kiactepusanuun DB-SCAN. OOcyxaeHne MeTpUK KadecTBa
KJ1acTepusamnuu (OU3HEC-METPUKH ).

Tema 11. PekomenaaTeIbHbIE CHCTEMBI.

IMoxxomer content-base, collaborative filtering, user-based, item-base, Ha ocaoBe SVD pasnokeHus..
Hcnonpe3oBanue perynspusanuu. OlieHKa KauecTBa PeKOMEHJaluil

Tema 12. BBegenne B 00padoTKy M300pakeHH .

L{BeToBbie mpoctparcTtBa: RGB, CMY, CIELab, HSB/HSL/HSI. [Tonstie ructorpaMmbl SIpKOCTH.
Ounbrpanus u3oOpaxenuid. [lonstue cBepTka, moaxonasl K Bbruucienutro. dunstp [aycca,
MeAuaHHbINA QUIbTP (HeTUHENHbIN). [loBbIILIEHNE pe3KoCTH.

Tema 13. Haxoxaenue rpanmil.

[TonsTre TpamueHTa W300paxkeHws. MeToasl BBIMUCICHHS, omepaTopel Pobeprca, Ilpesutra,
Cobens, cuna u HampasieHue rpajaueHTta. [lerekrop KsHHu BblgeneHue rpanui. ['mcrorpamma
rpaguentoB (HOG).

Tema 14. IIpocTbie MeTOBI IeTEKINH 00bEKTOB.

bunapuzanms  uzoOpaxenuil.  Mopdoaoruueckue — onepalud  Cy)KE€HHE,  PACLIMpPEHUE.
Mopdonoruueckas GuabTpanus, HaXO0XKJIEHHE TpaHUIIBl, CKeJeTa. AJTOPUTM BBIUHCICHUS
KOMITOHEHT CBSI3HOCTH (OOBEKTOB).

Tema 15. BoruuciieHue NPpU3HAKOB U3 H300paKeHUsI.

IIBeToBbIe mpu3HaKH, rucrorpamma sipkocth HOG kak mpusHaku. ['eomerpudeckne MpU3HAKU
00BEKTOB (IUIOIIAAb, TEPUMETpP, BBITIHYTOCTb, KOMIIAKTHOCTh, MOMEHTHI). CoIlocTaBiIeHHe
KOHTypoB, Distance Transform st OBICTPOrO BBIYHCICHHS PACCTOSHHUS MEKIY KOHTYPaMH.
TexctypHblii aHanu3, uaes 6aHka GUIbTPOB ((GUIBTPHI pa3HBIX HAIIPABICHUN).

Tema 16. MeTo onopHbIX BeKTOPOB (SVM).

Jlunelino pasnenumas BblOOpka. IlocTaHOBKa 3a7ayMl perpeccuu, anmnpoKCUMaius (QyHKIUH JUIs
3amaun knaccupukanuu. Ciaydail IMHEWHONW OTIETUMOCTH, MMOCTAHOBKA 33/1auu ONTHUMH3ALUU U €€
pemienue. IIoHATHS OOPHOTO BEKTOpa, OMOpHbIe HapymuTenu. Hennnelinoe o0o01ienue, aaepHbli
Tpiok. Buuer smep. SVM-perpeccus. [Ipaktudeckoe mnpumenenne Meroga SVM s
kinaccudukanun u perpeccun (budmamoreka sklearn). ITogbop mapamerpa C. Kak Bmusier BbIOOp
sqipa Ha (opMy pa3ziesstoniei MoBepXHOCTH, TECTUPOBAHHE PA3HBIX SeEp.

Tema 17. Komno3unus aJaropurmMosB.

PasHble moaxojsl: B3BEIIEHHOE TosiocoBanue, Bagging, Boosting, Staking. Coywaiinerii mec.
Bbyctunr nag nepesbsamu. XGBoost.

Tema 18. 3HaKoMCTBO B HelipPOHHBIMHU CETSIMH.



MaremaTnueckasi Mojenb HelpoHa. Mpes cymmHupoBaHMsS BXOZOB M IpHUMEHEHHE (YHKIHUU
akTuBanuu. Buapl GyHKIMN akTuBanui. MHOTOCIOWHBIN nepuentpoH. [Ipobiaema nckirogaronero
wi. Bo3moxkHOCTH ABYXCiOiHOTO nepuentpona. [lonsTie QpyHKIUMN MOTeph, CBEICHHE K 3a1a4e
ONTUMM3ALMU, 0OpaTHOE pacpOCTPaHEHUE OINOKH, IPAaAUEHTHBIHN CITyCK.

Ceeprousie HC. CeprouHnbiii cioii, cioii mnpopexuBanusi, ¢pyHkuus Softmax. CoBpeMeHHBIC
apxutektypsl CHC. Ilpumepsl ycHemHo pelleHHbIX 3aJad: Paclo3HABaHUE PYKONUCHBIX LHP,
Habop ImageNet, pacrioznaBanue Juil.

5. O0pa3oBare/ibHble TEXHOJIOTHH, B TOM 4YMCJ€ TEXHOJOrHHM 3IJIEKTPOHHOIO O0Y4YeHHS M
AUCTAHIMOHHBIE 00pa3oBaTeIbHbIE TEXHOJOTHH, WCHOJb3yeMble MPH OCYIIECTBIEHHHU
00pa30BaTeIbHOIO Mpolecca Mo AUCIUNIUHE

B nponecce 06ydeHus HCIONIB3YIOTCS Cieylolue 00pa3oBaTelbHble TEXHOIOTUU:

BBoaHasi 1eKIMA — JAET IIEPBOE LEIOCTHOE NPEACTABICHUE O JUCLUIIIIMHE U OPUEHTUPYET
CTYICHTa B CHUCTEME M3y4YCHHMsS NAHHOM JUCHMIUIMHBL. CTYACHTBI 3HAaKOMSATCS C HAa3HAYEHUEM U
3aJladyaMM Kypca, €ro pojblo U MECTOM B CUCTEME Y4€OHBIX JUCLMIUIMH U B CUCTEME MTOATOTOBKH B
nesom. Jlaercst kpaTkuil 00630p Kypca, UCTOpHs pa3BUTHs HAyKU U MPAKTUKHU, JOCTHOXKEHUS B 3TOH
cdepe, IMEHA U3BECTHBIX YYEHBIX, M3JIaraloTCs MEPCHEKTUBHBIC HAMpaBlIeHUs McciaenoBaHuii. Ha
3TOM JIEKIIMU BBICKA3bIBAIOTCS METOJMYECKUE U OpraHU3allMOHHbIE 0OCOOEHHOCTH PabOThl B PaMKax
JAHHOW JUCLMIUIMHBI, a TaKkKe JaeTcsl aHaJIu3 pPEKOMEHIYyeMOHl y4eOHO-MEeTOInYecKOu
JIUTEPATYPHI.

AKkajeMHyecKasi JEKIHs ¢  JIEMEHTAMH JIeKIHMH-0ecebl — [I0CJICA0BATEILHOE  H3JI0-
KEHHE MaTepuaa, OCYILECTBISIEMOE IPEUMYIIECTBEHHO B BHJE MOHOJIOra IpenogaBaTelis.
DneMeHTHI JIeKIUN-0eceIbl 00eCIIeYnBal0T KOHTAKT MPENOAaBaTeNs C ayIMTOPHEH, YTO TTO3BOJISET
IPUBJICKaTh BHUMAHUE CTYJIEHTOB K HanOosee BaXXKHBIM T€MaM JUCLUIUIMHBI, aKTUBHO BOBJIEKATh
UX B Y4e€OHBIH Mpoliecc, KOHTPOJIMPOBATH TEMII U3JI0KEHHS y41eOHOro Marepuaia B 3aBUCUMOCTH OT
YPOBHS €TI0 BOCIIPUATHS.

Koncynbrauum — BuJ ydeOHBIX 3aHATUM, SIBISIOIIMKCA OXHOM H3 (OpPM KOHTPOIA
caMoCTOsITeNbHOW  paboThl  cTyaeHToB. Ha  KOHCymbTamusix 1o Npoch0e  CTYAEHTOB
paccMmarpuBaroTcsd HauOoJiee CIIOKHBIE MOMEHTHI IpPH OCBOCHHHM MaTepuana JIUCLUILIMHBI,
[IPENOAABATENIb OTBEYACT HA BOIPOCHl CTYACHTOB, KOTOPBIE BO3HHUKAIOT y HUX B IPOLECCE
CaMOCTOSITENIbHOM pabOTHI.

JlaGopaTopHas paGora — opranu3zaius y4yeOHoi paboOThl ¢ pealbHbIMU MaTepUalIbHBIMU U
MH(OPMALIMOHHBIMUA  OOBEKTaMH, JKCIIEPUMEHTaJbHas paboTa C aHAJIOTOBBIMM MOJAEISMU
peaTbHBIX OOBEKTOB.

6. [lepeyeHb JIMIEH3MOHHOTO W (WJIHM) CBOOOJHO PACHPOCTPAHSAEMOI0 MPOrPaMMHOIO
o0ecreyeHusi, HCNOJb3YyeMOr0 IPH OCYHIECTBJCHHH 00pa30BaTelIbHOr0 mpouecca 1o
AUCLMILINHE

B MpoHecce OCYMCCTBICHUA 06p330BaTeJ'II>HOF0 mnmpounecca 1Mo JUCHUIIIMHE UCIIOJIb3YIOTCA:

JJIs1 (I)OpMI/IpOBaHI/ISI MaTCpraJIOB I TCKYHICT'O KOHTPOJII YCIICBACMOCTU W IIPOBCIACHHUA
MIPOMEXYTOUHOM aTTecTaluu, st POpMUPOBAHUS METOAMUECKUX MAaTEpUAJIOB MO TUCIUILINHE!

- nporpammbl Microsoft Office;

- u3gareabckasg cuctema LaTex;

- Adobe Acrobat Reader;

- OfficeStd 2013 RUS OLP NL Acdmc 021-10232;

- LibreOffice (cBoGomnoOe)

JUTsI IPOBeIeHNUs 1a00paTOPHBIX 3aHATUN UCIOIb3YETCS:

- CASE-cpena Enterprise Architect (pazpadorunk Sparx Systems).



7. IlepeyeHb COBpeMEHHBIX MNPO(PecCHOHANBHBIX 0a3 JAaHHBIX M HH(POPMANMOHHBIX
CIIPABOYHBIX CHCTEM, HCIOJIb3yeMbIX NPH OCYLIECTBJEHHH 00pPa30BaTeJbLHOI0 IMpolecca Mo
AUCHUILINHE (IPU He00X0AUMOCTH)

B mporiecce ocymiecTBieHus: 00pa3zoBaTeIbHOTO MPOIECca O AUCHUIUINHE UCTIOIB3YIOTCS:
- ABToMatm3upoBaHHas 6udmoredHo-uHpopmanronHas cucreMa «kbYKNU-NEXT»
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php

- DnekTpoHHas oubnmoreynas cucrema «Jlanpy» https://e.lanbook.com

- DnekTponHas oubnuoreynas cucrema «tOpaiir» https://urait.ru

- DnekTpoHHas 6ubnuoreyHas cucreMa «KOHCYIbTaHT CTYACHTa»
https://www.studentlibrary.ru

8. [lepeyeHb  OCHOBHOW W  [IONMOJHHUTEJbHOH  y4eOHOWi  JIMUTEpaTypbl, pecypcoB
HH(POPMALMOHHO-TEJIEKOMMYHMKAIIUOHHO ceTHu «UHTepHer» (IpM He0OGXOAUMOCTH),
PEKOMEHAYEeMBbIX VIS 0CBOCHUS AN CUHMIIIMHBI

a) OCHOBHasl JIUTepaTypa:
1. ®nax II. MammnaHoe oO0y4yenue. Hayka v HCKyCCTBO MOCTPOEHHS aJITOPUTMOB, KOTOPbIE
U3BJIEKAIOT 3HAHUA u3 TAHHBIX. - Mockaa: JAMK IIpecc, 2015.
https://www.studentlibrary.ru/ru/book/ISBN9785970602737.html

0) JOMOJIHUTEIbLHAS JIUTEpaTypa:
1. Makkunnu Yac Python u ananmu3 nanaeix — Mocksa: JIMK Ilpecc, 2015.
https://www.studentlibrary.ru/ru/book/ISBN9785970603154.html

2. Toncamec Padasn, Bync Puuapn Ludposas oOpaborka wm3oOpaxeHuii — MockBsa:
Texuocdepa, 2012. https://www.studentlibrary.ru/ru/book/ISBN9785948363318.html

3. JI. Ilammpo, A. Crokman KommbproTepHoe 3peHue: ydeOHOEe mocobme — Mockaa:
JlaGopatopus 3HaHUH, 2020.

https://www.studentlibrary.ru/ru/book/ISBN9785001016960.html

4. 5. 3. Conem IlporpaMMupoBaHie KOMITBIOTEPHOTO 3peHus Ha si3bike Python — Mockaa:
JMK Tlpecc, 2016. https://www.studentlibrary.ru/ru/book/ISBN9785970602003.html

5. Knerre P. KomnbrotepHoe 3penue. Teopust u anroputmsl: yueOHUK — MockBa: [IMK
IMpecc, 2019. https://djvu.online/file/SANWLTKMR6dMUQO?ysclid=I1dgai98r1726222862

6. A. Konep, I'. bpaacku M3zywaem OpenCV 3. Pa3paboTka mporpamMMm KOMITBIOTEPHOTO
3pennst Ha C++ ¢ nmpumenenuem o6ubmuoreku OpenCV. — Mocksa: JIMK Ilpecc, 2017.
https://www.studentlibrary.ru/ru/book/ISBN9785970604717.html

9. MaTepHaJIbHO-TeXHI/I‘IeCKaﬂ 6333, HeoOXoauMan st OCYIECTBJICHUSA 06p83OBaTeJ'II)HOFO
npouecca 1nmo TMCumIlinHe

MarepuanbHo-TeXHHUUECKass 0a3a, HEOOXoauMmas JUIsl OCYILIECTBICHHMS 00pa3oBaTeIbHOIO
Iporecca 1o AUCHUIIIMHE BKIFOYAeT B CBOU COCTAB CIIEHUAIbHBIE IOMEIICHUS:

- yueOHbIe ayTUTOPUHU JIsl IPOBEICHHS 3aHATUH JIEKIIMOHHOTO THIA (CEMUHAPOB);

- yueOHbIE ayTUTOPUU JJIsl IPOBEACHHS TAOOPATOPHBIX 3aHITHIA;

- yueOHbIe ayTUTOPUHU JJIS1 IPOBEACHHS IPYIIIOBBIX U UHIMBUAYAIBHBIX KOHCYIbTALIUH,

- ydeOHblE ayAUTOPUU JUIS TMPOBEJEHUS TEKYIIEro KOHTPOJISI M IMPOMEKYTOUHOMN
aTTeCTaluu;

- IOMEILIEHUs JJI1 CAMOCTOSITEIbHON paboThI;


http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php
%22
%22
https://www.studentlibrary.ru/ru/book/ISBN9785970603154.html
https://www.studentlibrary.ru/ru/book/ISBN9785948363318.html
https://www.studentlibrary.ru/ru/book/ISBN9785001016960.html
https://www.studentlibrary.ru/ru/book/ISBN9785970602003.html
https://djvu.online/file/3NwLfKMR6dMUO?ysclid=lldqai98r1726222862
https://www.studentlibrary.ru/ru/book/ISBN9785970604717.html

- IOMEIIEHHS U1l XPAHSHHsI U MPOPUIAKTHYECKOTO OOCITY)KUBAHUSI TEXHUYECKUX CPEICTB
oOy4eHwUs.

[Tomemmenust a1t 1a0OpPATOPHBIX 3aHATHH M CaMOCTOATENBHON pPabOThI 0OYdYaIOIIMXCS
OCHAIIICHBl KOMIIBIOTEPHON TEXHHMKOH C BO3MOXHOCTBIO HOIKIIOYEHUS K cetu «MHTepHer» u
o0ecIreYeHrneM JI0CTYIA B AJIEKTPOHHYIO HHPOPMALMOHHO-00pa30BaTEIbHYIO Cpe/ly OpraHU3alllu.

ABTOp(BI):

Houent kadhenpst KbuMMOMW, kana. pus.-mat. Hayk .M. Mypun



IIpunoxenne Nel k paGoueii nporpamMme AU CHHUIIIMHBI
«MamuHHOe 00y4eHune»

DoH/1 OLIECHOYHBIX CPEACTB
AJIsl IPOBe/IeHUs TeKylleil U MPOMeKYTOYHOI aTTecTalliu CTY/AeHTOB
1O JUCHUIINHE

1. TunnoBbIe KOHTPOJIbHBIC 3a/IJaHUA WX UHbIC MaTCpPHUAJIbI,
HCII0Jb3yEMbIE B IIPOLIECCE TeKymeﬁ aTreCcTanmuu

IIpumep Tecta

Uemy OyaeT paBeH KOpEHb U3 CPEeIHEKBAIPATHYHON OMIMOKH JUTst HaOopa u3 3 HaOI0IeHUH,

r7ie OTKJIOHEHHE MpeicKa3aHus JMHEWHOM perpeccuu OT peaibHbIX 3HaUeHUH paBHbL: -1, 2, -
27

a) 2

0) 3

B) 0

r) 1
Paccmotpum npusnak “O6pazoBarenbHasi IporpamMma’” MpH aHAJIW3€ JaHHBIX 110 CTYJIEHTaM
YHUBEpPCUTETA. OTOT MPU3HAK MOXET NpUHUMAaTh TPU 3HAaYeHUsA: “DKOHOMHUKA’,
“Maremaruka”, “@unocodus”. Bocmomszyemes one-hot KomupoBaHHEM W 3aMEHHM 3TOT
MpHU3HAK HA TpU OMHAPHBIX, KOTOPBIE OYAYT COOTBETCTBOBATH KATETOPUSM B TOM MOPSIJIKE, B
KOTOPOM OHHU TiepedrcieHbl Bbime. Kak Oyaer 3akoAMpoBaH NpPHU3HAK CO 3HAYCHHEM
“Ddunocodpus’?

a) (1,0,0)

0) (1,1,0)

B) (1,1,1)

r) (0,1,0)

H) (11 0, 1)

e) (0,0,1)

x) (0,1, 1).
Mogenb TMHEHHOU perpeccun BRIMISAUT Tak: a(x)=w0+w 1 x_1+---+wd xd. Ckonbko y Heé
rnapameTpoB?

a) d;

0) d+1;

B) 1,

r) d-1.
[Tpeamnonoxum, 4To Mbl CTPOMM MOJIENb MPEJICKa3aHusl pocTa IO BO3PACTY U BECY UEIOBEKa.
Monenb ¢ kKakuM K03 PUIIMEHTaMH BEPOSITHEE BCEr0 NEpeodydmiach?

a) 0.001 * (BospacTt) + 0.5 * (Bec);

6) 0.1 * (Bo3pact) + 0.33 (Bec);

B) 1402325.3 * (Bo3pacr) + -1404370.5 (Bec).
[TpenmonoxumM, 9To MBI CTPOMM MOJIENb TPEACKa3aHUs CTOMMOCTH JIOMa TI0 KOJMYECTBY
KOMHAT U cpellHel 1ieHe JoMa B paifone. Ilepen koianmuecTBOM KOMHAT KO3 UIIMEHT paBeH
1400230, a mepen cpenHeil neHo goma B paiioHe 0.8. MOXHO JHM yTBEpX,IaTh, YTO
KOJIMYECTBO KOMHAT — 0OoJjiee BaXKHBIN MPU3HAK I KadecTBa MPEICKa3aHusl, YeM CPeTHsS
[IEHa B pailoHE U 1oYemMy?

a) Her, Tak xak x03(pPUIMEHTH HECPAaBHUMBI, MOCKOJIbKY MPU3HAKH HUMEIOT pPa3HbII

MacmTao;



6) Her, Tak xak cpeaHss 1eHa JoMa B palloHe — 3TO MPHU3HAK ¢ OOIBIIUM pa3zdpocom, a
MMEHHO Paz0poc XapaKkTepu3yeT EHHOCTh PU3HAKa;

B) /la, Tak KaKk KOJMYECTBO KOMHAT — 3TO MPH3HAK, KOTOPBIA MOXKET MPUHUMATH
HeOOJIbIIOe KOJIMYECTBO 3HAYCHUH, a 3HAYMT, KaXKJ0€ 3HAYCHUE COAEPKUT B cede
Ooubi1e nH(pOpMAINH;

r) /[a, Tak xak k03 puuneHT nepea KOIMIeCTBOM KOMHAT OOJIbIIIE.

6. Kakas u3 Mojeneli mpuBOIUT K 0TOOPY MPU3HAKOB?

a) JluneliHas perpeccusi 0e3 peryssipu3ainuu
0) Ridge-perpeccus;

B) Lasso-perpeccus;

r) ElasticNet.

HpaBHJ’ILHLIe OTBETHI

Bompoc Ne IIpaBUIIBHBIN OTBET Bompoc Ne IIpaBUIIBHBIN OTBET
1 0 4 B
2 e 5 a
3 0 6 B

Kpurepun onenkn

«OTauaHO» — 6 IIpaBUJIBHBIX OTBETOB,
((XOpOI_HO)) -5 IIpaBUJIbHBIX OTBETOB,
((YI[OBJIGTBOPI/ITCJII)HO» -4 IIPpaBUJIBHBIX OTBETOB,

«HeynoBneTBopuTENbHO» — 3 U MEHEE NPaBUIIbHBIX OTBETOB.

Ipumepsbl 1ab6opaTopHbIX padoT

Hanmcatps mporpaMmmy ¢ HCIIOJIb30BaHHEM OHOINOTEK, KOTOPask PEHIaeT CISAYIOIIYIO 3a/1a9y:

1.

g w

bunapusyiite uzo0pakenue robo3.jpg, 4ToObI BBIIECIUTH KpacHbIE KPY>KKH, BBIOOp Mopora
OWHapHU3allUU JODKEH OBITh aBTOMATH3UPOBAH, BHIOOP IIBETOBOT'O MPOCTPAHCTBA OCTAETCS
3a aBTopoM. IlpoBeprTe pabory Bamero anroputmMa Ha wu300paxkeHHSIX robo2.jpg,
robol.jpg.

Beiienute BHYTpEHHIOIO M BHEIIHIOI TPAHUIBI Ha U300pakeHuu binarl.jpg binar2.jpg c
noMoIbo Mopdonoruyeckoit 00padoTku. [losicHUTE pe3yabTaThI.

Brizenute 00bekThl Ha H300pakeHnu binarl.jpg, BEIYUCINUTE TUIOMIAIb KAXKIOTO 00BEKTA.
[TpoeMoOHCTpUPYHTE TPOMEKYTOUHBIE PE3YIBTATHI PAOOTHI AITOPUTMA.

Beinenure o0wvexThl Ha wu3o0paxenuu Clusters.jpg. Ha BbIxoje AOKHO MOMXYYHUTHCS
n300pakeHne, Ha KOTOPOM pa3HbIe 0OBEKTHI IIOMEUEHBI Pa3HBIMU I[BETAMH, a (HOH YEPHBIM.
Jns m3zo0Opakenust circles.jpg peanusyiite MOpQHOIOrHUECKUI aITOpUTM JUIsl TIOCTPOEHUS
TpeX H300paKEHUN, KOTOpHIE OBl COJIEPkKAIM COOTBETCTBEHHO: 1) TOJIBKO YaCTHIIBI,
Kacaroluecss KpaeB H300paKeHUs; 2) TONBKO TPYIIbI MEPEKPHIBAIOIINXCS YaCTHI]; 3)
TOJILKO OJIMHOYHBIE KPYTJIbIE YACTHIIBL.

3ana}mﬁ AJIA TPpyHINbI U3 HECKOJIBKHUX Y€/I0BEK

Breinenmute B m3o0paxkeHusx tablel.jpg, table2.bmp, table3.jpg rpanumsr Tabmubl ¢
UCIoNIb30BaHWEeM Mopdonorudeckux omeparuii. PezympraToM 00paOOTKH JOKHO OBITh
n300pakeHue, B KOTOPOM YJAJICH BECh TEKCT W OCTABJICHBI TOJIBKO TpaHuUIlbl TuHu. Kakue
ObLTH POOJIEMBI, KAKUE €CTh IMYTH UX PELICHUS, KAaKue BHIOpAH BHI.

[IpennoxuTe U peanu3yiTe aarOpUTM HAXOKICHUS HE JI0 KOHIIA 3alIOJIHEHHBIX OYTHUIOK Ha
nzoopaxenun FigP1126.tif. ByTeinmka cunTaeTcsl 3amoOMHEHHON M0 KOHIA, €CIH YPOBEHb
BBIIIC CEPCAUHBI MCXKIY HAYAJIOM CYKCHHA U HU30M I'OPJIBIIIKA.



9.

Ha wm3o0paxenusx eye .bmp Boiaenure (mocTpoiite OuHapHOE  M300paskeHUE)
3pauek/paayKKy. AJITOPUTM JOHKEH paboTarh mpuemiaemMo s BceX (4 u3o0OpaxeHuit).
Kakue Obutn mpo0iiemMbl, Kakue €CTh IMYTH UX pPEIICHUs, Kakhe BhIOpany Bbl. Berumciure
XapaKTEePUCTHKH  BBIJCICHHOTO  O0BbEeKTa  (IUIOIIA[b,  IMEPUMETP,  BBITSHYTOCTb,
KOMITAKTHOCT ).

10. Peanu3oBathb AJIT'OPHUTM BBLIACICHUA Ha I/1306pa}KeHI/II/I O6’B€MJ’IIOI.H€FO npsAMOYIrOJIbHHUKA, B

KOTOPOM pacriojiaraeTcs ITPHX-KOI.

CryneHT 3ammiaer J1adopaTopHyto padoTy, IpU ATOM TOTOBHUT MPE3CHTAIHMIO C Pe3yJIbTaTaMu
paboThl MporpamMmbl Ha pa3HbIX 3Tanax (moaxonaax kK pemienuo). CTyneHT JOHKEH ObITh TOTOB
OTBETUTh Ha BOMPOCHI MO KOAY MPOrpaMMbl U TMOSICHUTH BBIOOp 3HAUYCHHI MapamMeTpoB B
(GYHKIUAX, KOTOPbIE UCIONB3YET. A TaKKe MOHUMATh allTOPUTM, KOTOPBIN HUCIOJIb3YETCs B TON
WJIM UHOH, CTOPOHHEH (DYyHKITUH.

Iloka3zaTenu Kpurepun

Copep:xanue mporpaMMbl

AHanu3upyet u3y4eHHbIH MaTepua,
[IpaBUIBHO BBIOMpAET MyTh PEUICHUS 330a4H U
UCIOJIb3YyeT MOAXOIAIINE AJTOPUTMBI,
IIporpamma paboTaeT KOPPEKTHO.

Apr}IMCHTI/IpOBaHHO OTBCYACT Ha 3HaeT U3JI0KECHHBIN Martepuall,
BOITPOCKHI HpOSIBJISIGT KPUTHUYCCKOC MBIIIJICHUC

[Ipeacrasnenue nabopaTopHoOit MaTepHabl,

HCHOHLSyeT HWITFOCTPATUBHBIC, HATI'JIAIHBIC

Bnaneer kynpTypoii peyn.

Kpurepun onenkn

N

B w

«OTIUYHOY» — IporpamMMa IPaBHIBHO pellaeT MOCTABICHHYIO 331ady, JaboparopHas padoTa
MIOJTHOCTBHIO COOTBETCTBYET ONMCAHHBIM KPUTEPHSIM;

«X0opoIIo» — mporpaMMa MpaBUIIBHO pelaeT MOCTaBICHHYIO 3a1auy, JadopaTopHas padoTa
COOTBETCTBYET OIMHMCAHHBIM KPUTEPHUSIM 32 MCKIIOYEHHEM HEKOTOPBIX 3aMedaHuil He Oosee
9YeM 10 HECKOJIBKHM ITYHKTaM KPUTEPHEB;

«YIOBIIETBOPUTENHHO» — TNpOrpaMma TNPaBWIBHO peIlaeT TOCTAaBICHHYIO —3ajady,
nabopaTopHasi paboTa COOTBETCTBYET 00JIee YeM IOJIOBUHE OTIMCAHHBIX KPUTEPHEB;
«HeynoBieTBopuTenbHO» — MporpaMMa HeE IIPEJOCTaBleHa, WIM HE BEPHO pelaeT
MOCTAaBJICHHYIO 3aiady, JaboparopHas pabdoTa HE COOTBETCTBYET OOJbIIEH YacTH
OITUCAHHBIX KPUTEPHUEB.

2. Cincok BONIPOCOB J/UUIsi IPOBEIEHHSI IPOMEKYTOYHOM aTTecTaluu
BapuanT 0nsera Ha 3ayere

Onummre metof «Pemaroniye 1epeBbsa», NEPEUUCINTE €r0 JOCTOMHCTBA U HEJOCTATKH. .
Yro Takoe nepeolOyueHune/Henoo0yyenne? Kak mpoBoAUTH aHAIM3 TOTO MepeodydeHa Win
He000y4eHa MOIEIb?

Onwummre METoI MOCTPOSHHSI PEKOMEHIATEIBHOM CUCTeMbI Ha ocHOBe SV D pa3zioxeHusl.
[Tpu pemennu 3agaun 6uHapHOM Kinaccuduxanuu aias 1000 TecTOBBIX TPUMEPOB MOTYUEHBI
pe3yJbTaThl, MpeACTaBICHHble B Tabiune Huke. Yemy paBHbl TOouHOCTh (Precision),
nonHoTa (Recall) m F-mepa xmaccudukaropa? UTo mokaspiBalOT 3TH BEIHYMUHBI, KOTJa
KaKYIO JIy4Ill€ CTOUT UCII0JIb30BaTh?



JlelcTBUTEIIBHBIN KJ1acc
1 0
85 890

0 15 10

Kputepun onenkn

N

«OTIMYHO» — JaHBI BEpHBIE OTBETHI Ha 4 BOIIPOCOB U3 OUIIETA;

«Xopo110» — AaHbl BEPHbIE OTBETHI HA 4 BoNpoca U3 OUJIeTa, B HEKOTOPBIX BONpOcax ObLIN
JOIYLIEHBI CYLICCTBEHHBIE HEI0YETHI;

«Y IOBJIETBOPUTEIILHOY» — JaHbI BEPHBIC OTBETHI HA 3 BOMpoca U3 Ousera;
«HeynoBneTBOpUTENBHO» — 1aHbI BEPHBIE OTBETHI HA 2 U MEHEE BOIIPOCOB U3 OMIIETA.

BapuanT 0niera Ha dK3aMeHe

Onummre OCHOBHBIE ATy JeTekTopa rpanul Canny.

Kakue noaxoipl K KOMIO3ULMH anroputMoB Bel 3HaeTe?

Onwumure anroput™m SVM. [lepeuncnure tockl MUHYCBI METOA, 33 YTO OTBEYAIOT
OCHOBHBIE [TapaMeTphbl aaropurma’

[TonsiTve cBEpTKHU, CBOWCTBA, UYTO MOXKET BHIYMCIATh CBEpTKa. [IoHATHE CBEPTHOYHOTO €04,
KapTa CBEPTKH, 3a4€M HCNOJIb3YI0T? CKOJIBKO IapaMETPOB COAEPIKUT CBEPTOUHBIH CII0M CO
cBepTKOH 5 X 5 11t n3obpaxenus 128 x 128 x 3?

IIpakTH4yeckast 4acTh:

3anaH HaOop JaHHBIX B BUJAE CSV-(ailia. Hanumure nporpammy, KoTopast 00y4aeT MOJEIb
(anroput™m) 3agauy kiaaccudukanuu. OLeHUTe KaueCcTBO PabOThl MOJIEIH.

Habop nanHbIX conep XUt HHGOPMALIUIO O KIIMEHTaX COTOBOM CBS3U (Tapud, YMCIO0 MUHYT
pasroBopa B MecsIl, 3BOHKOB B KOJI-LIEHTP OIlE€paTopa, PeTHoH. . ..), HE0OX0IUMO
IpeJicKa3aTh YIAET 1M KIIMEHT B TEUEHUU MecsIia.

Kpurtepun onenkn

«OTIUYHO» — MpaKTUYEeCKas 4acTh IMOJHOCTBHIO peajn3oBaHa, JaHbBI BEPHBIC OTBETHI Ha 4
BOIpOca 13 OUieTa, BO3MOYKHO JAOMYIIEHBI HEOOBIINE OTPEXU;

((XOpOIHO» — MPAKTUYCCKAasA 4aCTb pCaJiM30BaHa IMOYTH ITOJHOCTHIO, JaHbl BEPHLIC OTBCTLI
Ha 4 Bompoca u3 Ouiera, B HEKOTOPHIX BONpOcax OBUIM JOMYLIEHBl CYIIECTBEHHBIE
HEJ0YETHI;

«Y IOBJICTBOPUTEIILHO» — TMPAKTUYECKash YacTh peali30BaHa YACTHYHO, JAHBI BEPHBIC
OTBETHI Ha 3 BOMpoOca U3 OujeTa;

«HeynoBneTBOpUTENBHO» — IPAKTHUECKAsk YaCTh HE PEaIM30BaHAa WJIH JIaHBI BEPHBIE OTBETHI
JIUIITH HA 2 ¥ MEHEee BOIIPOCOB U3 OmieTa.

3. MeToaundyecKkue PEeKOMEHIAIIUHU NTpenoaaBaTe/JIl0

10 nmpoueaype OUeHUBAHUS 3HAHUIN, YMEHU I, HABBIKOB M (WJIH) ONBITA 1eATeJIbHOCTH,

XapaKTepUu3yIuX 3Tanbl GopMHUPOBAHUA KOMIIETEHIIUI



[lenbto mpoueaypsl OLIEHUWBAHUS SIBISIETCS OIpe/eJeHHe CTETEHU OBIAJACHUS CTYIACHTOM
OKHMJIA€MBIMU pe3yJibTaTaMu OO0y4YeHUus (3HAHUSAMH, YMEHUSMH, HaBbIKAMU U (WUJIM) OIBITOM
JESATETLHOCTH).

[Ipouienypa oOlEeHUMBAHMS CTENEHH OBJIAJACHHUS CTYACHTOM OXXHIAEMBIMHU pE3yJbTaTaMu
0o0yueHHUsl OCYHIECTBIIIECTCA C MOMOILIBIO METOJUYECKHX MaTepHaliOB, IPEICTABICHHBIX B pa3jeie
«TumoBbIe KOHTPOJBHBIC 3aJaHUSl WIM HWHBIE MaTepUANbl, HEOOXOAMMEBIE I OIEHKH 3HAHHIA,
YMEHHM, HaBBIKOB W (WJIM) OIBITa JAEATEIbHOCTH, XapaKTePU3YIOIIMX 3Tanbl (HOPMUPOBAHUS
KOMIIETEHLII»

3.1 Kputepuu ouleHHBAHUS CTENEHH OBJIA/IEHUS 3HAHUSIMH, YMEHUSIMU, HABBIKAMHU W (UJIH)
ONBITOM /IeSITeJIbHOCTH, ONpee/isiiole YPOBHU ¢()OPMUPOBAHHOCTH KOMIIeTEHIIUI

IloporoBelii ypoBeHb (00IIME XapaKTEPUCTHUKH ):
— BII3JICHUE OCHOBHBIM 00BEMOM 3HAHUU IO IPOTrpaMMe TUCIUILTUHEI,
— 3HaHHWE OCHOBHOM TEPMMHOJIOTMM JaHHOW O0O0JAacTH 3HAHWM, CTUIMCTUYECKM I'PaMOTHOE,
JIOTMYECKH MPaBUIIBHOE U3JI0KEHUE OTBETA Ha BOIIPOCHI 0€3 CYIIECTBEHHBIX OIINOOK;
— BJaJ€HUE MHCTPYMEHTapUeM JUCLUUILUIMHBI, YMEHHE €ro MCHOJIb30BaTh B PELICHUU
CTaHJAapPTHBIX (TUIOBBIX) 33]1a4;
— CIIOCOOHOCTb CaMOCTOSITEIBHO MPHUMEHATh THIIOBBIE PELICHHs B paMKax paboyeil mporpammsl
JUCLUIINHBL,
— YCBOGHHE OCHOBHOM JIUTEPATYPHI, PEKOMEHIOBAaHHOMN padoyeil MporpaMMOi JUCIUTUINHBL,
— 3HaHuMe 0a30BBIX TEOPUH, KOHICMIMH W HANPABICHHUNA MO U3y4aeMOH TUCIHUILINHE;
— caMOCTosTeNbHas paboTa Ha NPAKTHUUECKUX U JaOOpaTOPHBIX 3aHATUAX, [EPHUOJUYECKOE
y4acTHe B TPYIIIOBBIX O0CYX/IEHUSAX, JOCTATOUHBIA YPOBEHb KYJIbTYPbI HCIIOJIHEHUS 3aJaHHH.
IIpoaBuHYTHII ypoBeHb (00IIME XapaKTEPUCTHKH):
— JI0CTaTOYHO IOJIHbIE U CUCTEMATU3UPOBAHHBIEC 3HaHUS B 00bEME MPOTrpaMMbl JUCLUIINHBL,
— MHCIIOJIb30BaHME OCHOBHOW TEPMUHOJIOTMM JaHHOW 00JacTW 3HAaHUM, CTHUJIMCTHYECKU
IPaMOTHOE, JIOTUYECKU IIPABUIIBHOE U3JI0)KEHHUE OTBETA Ha BOIIPOCHI, YMEHUE €IaTh BBIBOBL;
— BJaJICHUE UHCTPYMEHTAPUEM JUCLUIUIMHBI, YMEHUE €0 HCI0Ib30BaTh B PELIEHUH YU€OHBIX U
MpoQeCCHOHANIBHBIX 3a71a4;
— CIIOCOOHOCTh CaMOCTOSITENIBHO pellaTh CIIOKHBIE 3a/aud (Impobjembl) B pamkax paboueit
IIPOrpPaMMBbI TUCLUIUINHBI;
— YCBOEHUE OCHOBHOM M JIOTOJIHUTEIBHOW JIUTEpAaTypbl, PEKOMEHJOBAaHHOW pabouei
IPOrpaMMOil TUCIUIUIMHBI;
— YMEHHME OpHUEHTHpOBAThCA B 0a30BBIX TEOPUAX, KOHLEMIHUAX M  HalNpaBICHUSX I10
M3y4aeMOH TUCUUIUIMHE U 1aBaTh UM CPABHUTEILHYIO OLICHKY;
— camocTosiTelbHas paboTa Ha TMPAKTUYECKUX M J1a0OpaTOPHBIX 3aHATHSAX, YydacTHE B
IPYMIOBBIX 00CYKIEHUSAX, BHICOKUH YPOBEHb KYJIbTYPbhI HCIIOJHEHUS 33 JaHUH.
Bbicokuii ypoBeHsb (001111€ XapaKTEPUCTHKH):
— CHUCTEeMaTU3MpOBaHHbIE, TJIyOOKHE M TIOJIHbIE 3HAHMA 110 BCEM pa3ieiaM AUCLUUIUINHBL
— TOYHOE HCHOJIb30BAHNE TEPMHUHOJIOTUH JTAHHOM O0JIAaCTH 3HAHUHM, CTHIIMCTHUYECKH IPaMOTHOE,
JIOTMYECKH TPAaBUIIBHOE M3JI0)KEHHUE OTBETa Ha BONPOCHI, YMEHHE JielaTh OOOCHOBAaHHBIE
BBIBO/IBI;
— Oe3ympedHoe BNaJieHUE HWHCTPYMEHTApHEM  JTUCHMIUIMHBI, YMEHHE €ro HCIOJIb30BaTh B
MOCTAaHOBKE U PEIICHUH HAy4YHBIX U MPO(eCcCHOHANBHBIX 3aj1ay;
— CHOCOOHOCTBH CAaMOCTOSITENIbHO U TBOPUECKU pEIIaTh CIOKHbIE 3a7jauu (IIpoOJIeMbl) B paMKax
paboueii mMporpaMMbl IUCHUTIIHHBL;
— TIOJIHOE U INTyOOKO€ YCBOGHHE OCHOBHOM M JIOMOJHUTENIBHON JINTEpaTyphl, pEKOMEHI0BAHHON
paboueii mporpaMMoil TUCIUTIIHHBL;



— yYMEHHUE OPUEHTHPOBATHCS B OCHOBHBIX TEOPUSIX, KOHLETIMIX U HAMPABIECHUAX MO U3y4aeMOn
JTUCIUTIIINHE U JaBaTh UM KPUTHUYECKYIO OIIEHKY;

— QaKTUBHAsg CaMOCTOSTENbHAsh padoTa Ha MPAKTUYECKHX H J1a00paTOPHBIX 3aHSATHSIX,
TBOPYECKOE y4acCTUE B I'PYIIOBBIX OOCYKJICHUSIX, BBICOKUM YPOBEHb KYJIbTYpPhl UCIOJIHEHUS
3aJaHUuN.

3.2 Onucanue npoueaypbl BHICTABJIECHUS OLlEHKH

B 3aBucumocTu 0T YpoBHS CHOPMUPOBAHHOCTH KAXKIOW KOMIIETCHIIMH I10 OKOHYAHUHU
OCBOEHUS AMCLMIIINHBI CTYJEHTY BBICTABIIETCS OLICHKA «3aYTCHO» HUJIU «HE 3a4TCHO».

[Toka3zarenu U KpUTEPHH, UCIIOIb3YEMbIE NPH BBHICTABICHUH OLEHKH IMOAPOOHO OMHUCAHBI B
pasnene «TunoBble KOHTPOJBbHBIC 3aJaHUS WM HMHbIE MaTepuabl, HEOOXOAUMBIE Ul OLIEHKU
3HAaHWW, YMEHUH, HaBbIKOB M (WIM) ONBITa JAEATEIbHOCTH, XapaKTEPU3YIOLIUX ATallbl
(bopMHpPOBaHUS KOMIIETEHIIMI».

[ToporoBelii ypoBeHb (HOpMUPOBAHHSI KOMIETEHIIMI COOTBETCTBYET OIICHKE «3auTEHO» 3a
BBINOJIHEHHUE Ja00paTOPHBIX pabOT B TEUEHUE CEMECTpa U Cadyy 3a4eTa B KOHLIE CEMECTpa.

OneHka «3a4eT» BBICTABISAETCS CTYIEHTY, Y KOTOPOTO Ka)KJaash KOMIIETEHIUS (IIOJHOCTHIO
WINA YaCTMYHO (opMUpYyeMasi JAHHOW JAUCHUILIMHON) cOPMHUPOBAHA HE HUXKE, UYEM Ha MIOPOTOBOM
YPOBHE.

O1eHKa «HE3auTeHO» BBICTABISETCA CTYICHTY, Y KOTOPOro XOTs Obl OJJHA KOMIIETEHLUs
(TIOJTHOCTBIO WJIM YacTUYHO (pOopMHpyeMasi JaHHOW JUCHUIUIMHOW) COPMHpPOBAHA HIDKE, Y€M Ha
IIOPOTOBOM YPOBHE.



IIpunosxenne Ne2 k paboueil nporpaMme JUCHUIINHBI
«MamuHHOe 00y4eHune»

MeTOIlI/I‘IeCKI/Ie YKa3aHUuA AJIdA CTYACHTOB 110 OCBOCHHIO JTHCHUIIJINHBI

OcHoBHOM ¢dopMOIl u3NOXKEHUsT y4eOHOro Marepuasia 1o AucuuiimHe «MamunHHoe
oOydeHue» SBISIOTCS JIEKIUHU, MPOBOJMMBIC B BHJE JIEKTPOHHBIX MPE3CHTAIMNA, YTO TMO3BOJSET
caenaThb MaTrepual JIeKIMi Oojiee HaryIAIHBIMM, YIydlllaeT HHPOPMATUBHOCTb W TMOHUMaHHUE
M3y4aeMoTo Kypca.

[To 60ABIMIMHCTBY TEM MpPEILyCMOTPEHBI J1ab0opaTopHble pabOThI, HA KOTOPBIX MPOUCXOIUT
3aKperyieHHe JISKIIMOHHOTO MaTepualia MyTeM NPUMEHEHHUS €ro K KOHKPETHBIM 3ajadaM |
MoJTydeHUE HaBBIKOB PaboThl HemocpencTBeHHo ¢ CASE- cuctemoii, myTeM BBITIOJIHEHHS 33 aHUI
[0 TOCTPOCHHUIO MOJETCH OMpEJCIIEHHOr0 THUIA. BBINONHEHUE MpeajaraéMbix B IpoIecce
M3Y4EHHUs Kypca JabopaTopHbIX paboT MO3BOJSET HE TOJIBKO MOHATh U 3aKPENUTh TEOPETUUYECKUIN
MaTepuana, HO U MPHOOPECTH HABBIK aHAIM3a TPEIMETHOW OOJNACTH W IMOCTPOSHUS OOBEKTHO-
OpPUEHTUPOBAHHBIX MOJIENIEH C MPUMEHEHHEM COBPEMEHHBIX TEXHOIOTHA.

JIyist ycrienrHoro OCBOCHUS JMCHUILIMHBI OYCHb BAXKHO PEIICHUE JOCTATOYHO OOJIBIIOTO
KOJIMYECTBA 3a/1ay, KaK B ayJUTOPUHU, TaK M CAMOCTOSTENBHO B KAaueCTBE JOMAIIHUX 3aJaHUl.
[Ipumeps! perieHus 3a1a4 pa3OUparoTcss U OOCYXAAIOTCS HA JEKUUAX U JJAOOPaTOPHBIX 3aHATHSIX.
OcHOBHasi LeNb pElIeHUs 3aJa4 — IMOMOYb YCBOUTH (DyHIaMEHTAIbHbIE TOHATHUS U OCHOBBI
KOHIIENIUN 00BEKTHO-OPUEHTUPOBAHHOTO aHAJIM3a M MPOCKTUPOBaHUs. JlJIs pelIeHns BCEeX 3ajad
HEeoOXOIUMO  3HAaTh M MOHUMATh JICKIMOHHBIM MaTepuan. [losTomMy B mpoiecce HU3ydeHHS
JTUCIUIUTMHBL  PEKOMEHIYETCSI PErysipHOE MOBTOPEHHE MPOMICHHOTO JICKIIMOHHOTO MaTepHuaa.
Martepuas, 3aKOHCIIEKTUPOBAHHBIN Ha JIEKIHMIX, HE0OOXOIMMO JIoMa eIlle pa3 MmpopadaTeiBaTh U MpH
HEO0OXOIMMOCTH JTOTIONHATh WH(OpMAaINMEH, TOMydYeHHOW TMPU BBITOJHEHUU JaO00PaTOPHBIX padoT
WM U3 Y4eOHOU TUTEepaTyphl.

Bonbinoe BHIMaHHUE JOHKHO OBITH YICJICHO BBITOJIHCHUIO JOMAaITHEH pa0doThl. B kadecTBe
3aJlaHui ISl CaMOCTOSITENbHOM paboThl JJoMa CTYJAEHTaM IMpeAjaraioTcs 3aJladyd, aHaJlOTUYHbIC
pa3o0paHHBIM Ha JIEKIUAX W Ja00PAaTOPHBIX 3aHITHSIX WM HEMHOTO OoJiee CIIOXKHBIC, KOTOPBIC
SBIIIOTCS PE3YIBTATOM 00 TUHEHHSI HECKOJIBKUX 0a30BbIX 3a]1a4.

JIss TIpOBEepKHM W KOHTPOJISI ~ YCBOCHHSI TEOPETHUYECKOTO Marepuayia, MpruoOpPETCHHBIX
MpaKTUYeCKNX HaBbIKOB paboTel ¢ CASE - cucremoif, B TedueHHe OOydeHHUS MPOBOJATCS
MEpPOTIPHUATHS TEKYIeH aTTecTaliil B BUJAC JBYX KOHTPOJBHBIX pabor. Jlims Ooree ycmenrHoin
MOATOTOBKM K KOHTPOJBHBIM pabOTaM TMepel UX MPOBEIEHHUEM IperoiaBaTeleM IMPOBOSTCS
KOHCYJIbTAIIHH.

B koHIle ceMecTpa CTyIEHTHI CAAIOT 3a4eT. 3a4eT MO UTOraM CEMECTpa BBICTABISETCS 1O
pe3ysibTaTaM HalMCaHus TA0OPATOPHBIX M KOHTPOJBHBIX PaboT, a Tak ke KPAaTKOTO COOeCeTI0BaHuUs
10 BOIIPOCaM TEOPETHUUYECKOTO MaTepuana.

OcBoWTH BOIIPOCHI, HW3JIAaraeMble B TMPOIECCEe W3YYCHUS AWCIUIUIMHBI «MamuHHOe
o0yueHHe» CaMOCTOSITENIbHO CTYJEHTY JIOCTATOYHO CIOXKHO. JTO CBSI3aHO C OTCYTCTBHEM OIBITA B
MPOBEJICHUH aHAJKM3a MPEJAMETHON 00JIACTH W TIOCTPOCHUS 00BEKTHO-OPHUEHTUPOBAHHBIX MOJICIICH.
[ToaTomMy mocemieHre BCeX ayAMTOPHBIX 3aHSATHH SBISETCS COBEPIICHHO HEOOXoAuMbIM. bes
VIOPHBIX W PETYJISPHBIX 3aHATHA B TEUEHUE CEMECTpa CAaTh 3a4eT [0 HTOTaM W3yYeHUs
JTUCIUILTAHBI CTYJEHTY OYIET CI0KHO.



