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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
M3y4YeHUU TUCHUIIIUH «OCHOBBI MPOTPaMMUPOBAHUS», «BBICOKOYPOBHEBOE MPOTrPaMMUPOBAHUEY,
«SI3BIKM IPOrpaMMHPOBAHUSI.

3HaHWS W HABBIKH, IMOJIyYCHHBIC NMPU W3YYCHUU TUCHUIUIMHBI «MamuHHOe O0ydeHUey,
HCIIOJB3YIOTCS YYAIIUMUCS MPU U3YyYEHUU MOCIEAYIOINX TUCUUILINH, TaKUX Kak «KoMmbroTepHoe
MOJEIUpPOBaHueE», «IHTEIUIEKTyalIbHbIE CUCTEMBD», «IIporpaMMHast UHKEHEPUS.

3. Ilmanupyemble pe3yJibTaThbl 00y4YeHHUs] MO AUCHHUILINHE, COOTHECEHHbIE ¢ IUIAHNUPYeMbIMH
pe3yJbTaTaMU OCBOCHHMS 00pa30BaTeIbHOI NPOrpaMMBbl

[Ipouiecc m3yueHus AUCIUIUIMHBI HampaBjieH Ha (OPMHUPOBAHME CICAYIOIIUX SJIEMEHTOB
koMmreTeHmit B cootBercTBUU ¢ ®I'OC BO, OIl BO u mpuoOpereHus CieayroluX 3HAHHM,
YMEHUM, HaBBIKOB U (WJIH) ONbITA 1€ATEIbHOCTH:

dopmupyemas NHaukaTop N0CTHKEHUS Ilepeuenb
KOMIIeTeH LU KOMIIeTeHLIMH IUIAHUPYEMBbIX Pe3yJIbTaTOB
(xoa u popMyJMpOBKA) (xoa u opMyIHpPOBKA) 00y4eHHs

ITpodeccnonaJbHbIe KOMIIETEHIIUU

K-1

CriocobeH co3naBarh U
HCCIIEIOBATh HOBBIE
MaTEMATHYCCKUEC MO/JICIIU B
€CTECTBEHHBIX HAyKaX,
MIPOMBIIIIEHHOCTH U OW3HEce,
C Y4E€TOM BO3MOXHOCTEN
COBPEMEHHBIX
MH(OPMAITMOHHBIX
TEXHOJIOTHH,
MIPOrpaMMUPOBAHUS U
KOMITbIOTEPHON TEXHUKHU

H-IIK-1.2

Uccnenyer HOBBIE
MaTeMaTUYCCKUEC MOJACJIN B
€CTCCTBCHHBIX HayKax,
MPOMBIILUIEHHOCTH U
OusHece, ¢ y4eToM
BO3MOKHOCTEH
COBPEMEHHBIX
MH(POPMAITUOHHBIX
TEXHOJIOTHH U
MIPOTrPaMMUPOBAHUS U
KOMITbIOTEPHON TEXHUKH

Baaneer HaBbIKOM:

- pelleHus IPUKIIATHbIEe 3a/1a4H U
peanu3aiuy IpoeKTOB B 00J1aCTH
CKBO3HOU IU(POBOH TEXHOIOTHH
«KomMmreroTepHOE 3peHne» co CTOPOHBI
3aKa34yrKa

- CTABUTT 3aJIa4M 110 aJaNTalud UIn
COBEPIIICHCTBOBAHUIO METO/IOB U
AITOPUTMOB JUTS PEIIeHHs] KOMIUIEKCa
3a/1a4d MPEeIMETHON 00IacTH

4. O0beM CTPYKTYpa U COAepPKAHNE TUCHUIIIMHBI

OO01mas TpyA0€MKOCTh TUCHIUTUIMHBI COCTaBIsIeT 4 3a4eTHbIE eNuHUIIbI, 144 akaja. 4acoB.




Tembl (pa3nenbl)

Buapl yueOHBIX 3aHATHIA,

®opMBI TEKyILIET0

n/n AUCHUTLIMHBI, BKJIIOYAS] CAMOCTOSITEILHYIO Pa00Ty | KOHTPOJIAl yCIIeBAeMOCTH
HX coJep:KaHue CTY/J€HTOB,
H UX TPY0eMKOCTh dopMa NpOMeKYTOUHOM
(B akaJjeMHYeCKHX Yacax) aTTecTaluu
= KonTakThas pagora (no cemecmpam)
g 0 =
g IEIEIEME
¥a)
=| 5| E| 5| EE| 5«
= ] o) = = o = =
g g, & A g E ® 2
£ E| &| 2| 82| 28
E| £ &l g BE| 5 &
S | Q9 | 02| S
= < ) = S
= 5 2| & =
Q
Brojgnas nekius. Beenenue B
1 3 105 0,5 2
MAaIlIMHHOE 00YYCHUE.
5 S3b1k Python BBencHME. 3 |05 05 5
3 3HaKOMCTBO C OHOIHOTEKOH 3 |05 05 2
Numpy.
4 3HAKOMCTBO ¢ OMOIHOTEKOM 3 |05 05 5
Pandas.
5 |[lepBHYHBIH aHAIM3 NaHHBIX 3 1 1 2
6 |[MeTpuueckue METo/IbI. 3 1 1 1 7
7 JInnelHbIe METOAEL. 3 1 1 7
8 Pemaroue nepesbsi. 3 1 1 v
9 MeToapl MOHMKEHHUS 3 1 1 7
pa3MEepHOCTH.
10 OOyuenue 6e3 yuuTess. 3 1 1 7
11 PexomeHnaTepHbBIC CHCTEMBI. 3 1 1 1 v
12 Beenenue B 96pa60TKy 3 1 1 7
M300paKeHHH.
13 Haxoxnenune rpanwi. 3 1 1 7
14 [IpocThie METOBI IETEKITHH 3 1 1 7
00BEKTOB.
15 Brruncnenue npu3HakoB u3 3 1 1 7
M300paKEeHHUSI.
Meron OIIOpHBIX BEKTOPOB
1 1 7
161 (svm). 3 !
17 Komnozumus anroputmos. 3 1 1 v
18 3HAaKOMCTBO B HEUPOHHBIMU 3 1 1 1 7
CETSIMU.
0,3 6,7 |3auer
Bcero 16 16 | 4 0,3 | 107,7

Conep:xaHue pa3/iesi0B IMCHUILIHHBI:

Tema 1. BBognas Jiekuusi. BBenenue B MalmuHHoOe 00yueHue.




Knaccudukanus 3amad MammHHOTO OOydeHMs: oOydeHHE C y4yHuTedeM, oOydeHue Oe3 yduTels,
pexomMeHaaTenbHble cUcTeMbl. OCHOBHBIE TEPMUHBI: OOBEKTHI, MPU3HAKH, METKH (OTBETHI),
pemaroiee mpaBuiio, 0000maroas crrocOOHOCTh, MePeodyUeHHE.

[locraHnoBkM 3amad kinaccupukanuu W perpeccu. Buibl npuszHakoB (OWHapHbBIE, YHCIOBBIE,
MOPSIKOBBIC, HOMHHAIBHBIC, KonmuecTBeHHBbIC). [Ipumepbr 3amad. COBpPEMEHHOE COCTOSHUE
oOnactu, ycmnemHble NpoekThl. CBsA3b C JAPYrUMHU OOJACTSIMH, B YAaCTHOCTH KOMIIBIOTEPHBIM
3pEHHEM.

Tema 2. SI3pik Python BBenenmne.

OCHOBHBIE XapaKTEPUCTHKHU S3bIKA, CUHTAKCUC. ba30BbIC THIIBI JAHHBIX U OMNEPANUUA C HUMH.
[IpeoOpazoBanus TumoB. YcioBHbIC omepaTopsl (BeTBieHHs). [{ukibr B Python (for m while).
Oynkmust range. CTpPYKTYpbl HaHHBIX: CIHCKH, KOPTEXH, CIOBapu M MHOXecTBa. DyHKIWH,
MOMYJIU U OMOJINOTEKH, UMITOPT.

Tema 3. 3nakoMcTBO ¢ Ombamorexoir Numpy.

Cpasuenne numpy.array u list. Cpesbr. Jlormueckas unaekcaims. OcoOOCHHOCTH omeparuii +, *, **,
CpaBHenue range, arrange, Xrange. ['enepanus ciiydaiiHbIX YMCE U3 Pa3HBIX PACIPEIEICHUN.
3nakomcTBO ¢ OmOimorekoit Matplotlib. Pucosanme rpaduxos plot, subplot, moamucu x ocsm,
Ha3BaHUE, JIETeH/Ia, 3ajaHKe 11BeTa U Buja rpaduka. Juarpammsr: bar, hist, bxplot, pie. Pucosanue
TEILUIOBOM KapThl IMShow.

Tema 4. 3HakomcTBO ¢ GubdIHOTEKOI Pandas.

Tun nanabIX Series: oObsBICHHE, MHACKCAIHs, OOpalleHHe K 3JIEMEHTaM, OTOOp IO YCIIOBHIO.
[Mponycku u ux 3anonuenuto (fillna).

Tun panseix DataFrame. Mupekcanus, HasBanus croiaOmoB. OOpamienue k siaementam (at, loc,
iloc). HdoGaBienue/ynanenue snemMeHTOB. [IpoBepka Ha MPOMYCKH, YAaJCHHUE, 3allOJIHCHHUE.
Haxoxnenue u ynanenue nyonukatos. [lepeunnekcanus. Meromsr apply, sort, groupby.

Tema 5. [lepBuuHbIii aHaIN3 TaHHBIX (OnOMMOTEKa sklearn).

Dranbl aHanu3a JaHHbIX. Urenue CSV (aiina, nHpopmanus o Habope manubix (info, describe,
head/tail). [Toxxomp! k 3anoHEeHHO MpoMyckoB. [IpeoOpasoBanre HOMHHAIBHBIX Tpu3HaKoB (Label
Encoding, One-Hot Encoding, Hashing). Hopmuposka uncioBeix npusnakoB (StandartScaling,
MinMax Scaling). Pa6ora ¢ TekcToBbIME Mpu3Hakamu (Map, memok ciioB, N-rpammer, TF-IDF).
Kak mpaBuibHO OIIEHHBATh Ka4yeCTBO Mojenu (OTIOXKEHHas BbIOOpKa, kpocc-Bamumarus, LOO).
MeTtpuku kadecTBa (accuracy, TOYHOCTb, MOTHOTA, F1-mepa).

Tema 6. MeTpnueckue MeTOAbI.

'umore3a KOMITAKTHOCTM UM  HENpPEphIBHOCTH. Mepbl Oau30ocTH, O000OIIEHHas MeTpuKa
MunkoBckoro. [Ipumep 3amaum kinaccudukanuu 1UBeTKOB upuca. OOOOIIEHHBIM METpUYECKUN
knaccudurarop. Meron KNN. Okno [Tap3ena. 3amaua perpeccuu, METO/I HAMMEHBIIIUX KBaJIpPaTOB.
Henapamerpudeckas perpeccus, simepHoe criaxkuBanue Hanapas-Barcona. Buasl GyHkuuu sapa.
Anroputm LOWESS.

[Tpumenenne metonoB oubmmoreku sklearn: train_test_split, cross_val_score, accuracy_score.
[lpuMeHeHHe METPUYECKHX METOJ0B C HCMoyb30oBaHWeM Oubmuorekn SKlearn. Metombr
KNeighborsClassifier, GridSearchCV, Pipeline (Hopmuposka npusnakoB u KNN).

Tema 7. J/IuHellHbIE METOAbI.

Jlunetinas perpeccusi. MeTpuKku KadecTBa perpeccuu. [ paaueHTHBIN CIyCK U CIIOCOOBI OIIEHUBAHMS
rpaguenta. llepeoOyuenne u perymspuzanusa. CsoiictBa L1, L2 perynspuzamuu. MeTosl
oubmmotexu Sklearn: LinearRegression, Lasso, Rige, ElasticNet.

Jluneitnas knaccudukamnus. JloructTuueckas perpeccus U OlIEHKH BEPOSTHOCTH KJIacCOB.
MHoroknaccoBass  Kiaccu(UKamus, CBeIeHHE K OWHApHBIM 3ajadaM. MHOTOKJIaccoBas
Joructudeckas perpeccusi. [1oaxopl K BRIYMCICHHIO METPUK KayecTBa MAcro MICro ycpeaHeHue.
[Tonstue PR, ROC-kpuBas, merpukun AUC-PR, AUC-ROC.

Tema 8. Pemnaroimue gepeBbsi.

Kagusit anroput™m mnoctpoeHus. Bpibop sydmero pa30ueHHss € [OMOIIBIO  KPUTEpPHUS
uHpopmatuBHOCTH. Kputepunm uHGOPMATUBHOCTU [UISI perpeccud © Kiaccuuramuu. Yuér



IIPOITYCKOB B JEpeBbsX. Pemiaromue nepeBbs U KaTeropuaibHble NPU3HAKU. YCEUEHUE JEpeBa.
HepeBbs st 3agaun perpeccun. HeOpesxxHbie peraroniue 1epeBbsl.

Tema 9. MeToabl NOHM:KEHUSI PA3MEPHOCTH.

Jlunetinpie Metonwl, Meton riadyHbix  kommnoHeHT (PCA). Henuneitneie wMeroast MDS
(MHOoromepnoe mkainuposanue), SNE, Tsne.

Tema 10. O0yuenue 6e3 yunTeJis.

Knacrepuzauus. Merpuku Onusoctu. Anroputmbl: K cpennux, fuzzy k-means, mepapxuueckue
Meroabl. Hemuneinsie metonpl knactepuzanmu DB-SCAN. OOcyxiaeHune METpUK KadecTBa
Kiactepusanuu (OM3HEC-METPUKN).

Tema 11. PekoMeHaaTeJIbHbIE CHCTEMBI.

IMoxxoxwr content-base, collaborative filtering, user-based, item-base, Ha ocHoBe SVD pasnokeHus..
Hcnons3oBanue perynspusanuu. OlieHKa KauecTBa PeKOMEH 1Al

Tema 12. BBenenune B 00padoTKy H300paKeHH .

I{seToBbie mpoctparcTtBa: RGB, CMY, CIELab, HSB/HSL/HSI. [Toustre ructorpaMMbl IpKOCTH.
Ouibrpanust uzoOpaxkenuid. Ilonstue cBepTka, noxaxonasl K BbruuciaeHutro. dunptp I"aycca,
MeauaHHbIN GUabTp (HemuHelHbIH). [IoBBIIIEHNE PE3KOCTH.

Tema 13. Haxo:xneHue rpaHuil.

[Tonstue rpagueHTta uzoOpaxenus. MeToasl BbluMcieHHs, omepaTopsl Pobeptca, IIpesutra,
Cobens, cuna u HanpasieHue rpagueHta. Jlerekrop KonHu Bblnenenue rpanuil. ['mcrorpamma
rpaauentoB (HOG).

Tema 14. IIpocTbie MeTOABI JeTeKIMH 00bEKTOB.

bunapuzanus ~ uzoOpaxenuit.  Mopdoaoruueckue — onepalud  Cy>K€HHE,  pacUIMpeHue.
Mopdonoruueckast (puiabTpanys, HaXOXKICHWE TPAaHUIBI, CKeleTa. AJTOPUTM BBIYHCICHUS
KOMITOHEHT CBSI3HOCTH (OOBEKTOB).

Tema 15. BoluuciieHue NPU3HAKOB U3 H300paKeHUsl.

I[BeroBbie mpu3Haku, rucrorpamma sipkoctu HOG kak npusHaku. ['eomerpuueckue MpHU3HAKU
00BEKTOB (IUIOIIAAb, TEPUMETpP, BBITSIHYTOCTb, KOMIIAKTHOCTh, MOMEHTHI). CorocTaBieHne
KoHTYpoB, Distance Transform mmus ObICTPOrO BBIYMCIICHHS PACCTOSHHS MEXIYy KOHTYPaMH.
TexctypHbiii ananu3, uaest 6anka GuIbTPoB (QUIBTPHI pa3HBIX HANIPABIICHHIA).

Tema 16. MeToa onopHbIX BeKTOpPOB (SVM).

JluneitHo pasgenumasi BbiOOopka. I[locTaHOBKa 3ajaun perpeccuu, anmpokcuManus (QpyHKUuUW i
3ajaun kiaccudukanuu. Ciyyail TMHEHHON OTIENMMOCTH, TOCTAaHOBKA 337aull ONTHMHU3ALNH U €
pemienue. [loHsATHS OOPHOTO BEKTOpA, OMOpHBIE HapymuTenu. HenuneliHoe 000011eH1e, S1epHbIi
Tprok. Buner sgep. SVM-perpeccus. Ilpaktuueckoe mnpumeHeHue wmeroga SVM s
knaccudukanuu u perpeccun (oubamoreka sklearn). IMoxbop mapamerpa C. Kak BimsieT BBIOOD
a1pa Ha (popMy pa3zaenstomield HOBEpXHOCTH, TECTUPOBAHUE PA3HBIX sJIED.

Tema 17. Komno3unus ajJiropuTMos.

PasHble mMoOAXomabl: B3BEHICHHOE TrosiocoBanue, Bagging, Boosting, Staking. Cnydvaiineiii ec.
Byctunr Hax nepespsimu. XGBoost.

Tema 18. 3HaKoMCTBO B HEHHPOHHBIMH CETSIMH.

Martemaruueckass Mojenb HelpoHa. Maes cyMMupoBaHHsS BXOJOB M TNpUMEHEHHE (DYHKIHU
akTuBanuu. Bunsl GpyHkmil aktuBanuu. MHorocnoisslii nepuentpos. Ilpo0iema nckitovaronero
wii. Bo3moxkHocTH NByxcioifHoro nepuentpoHa. [lonstre ¢pyHKuMM notepb, CBeJIEHUE K 3a7a4e
ONTUMH3AINU, OOpaTHOE paclpoCTpaHEeHHE OIMOKH, IPAAUEHTHBIHN CITyCK.

Ceeprousie HC. CepTounblii cjoii, cioii mpopexuBanusi, ¢yHkuus Softmax. CoBpeMeHHbIC
apxutektypsl CHC. Ilpumepsl ycnemrHo pemeHHbIX 3a/a4: paclo3HAaBaHUE DPYKOIHUCHBIX IHP,
Habop ImageNet, paciozHaBanue nuiI.

5. O0pa3oBare/ibHbIe TEXHOJOTHMH, B TOM 4YHCJIE TEXHOJOTHH JJIEKTPOHHOTO OOYy4YeHUsl W
AUCTAHIIMOHHBbIC 06pa3OBaTe.Hl)Hble TEXHOJOI'MH, HCIIOJbB3YEMbBIEC IIPA OCYIUNECTBJICHUH
00pa30BaTEeJILHOIO MPOIeCcca Mo JTHCIUTLINHE



B nponecce 00y4eHus NCONB3YIOTCS CIeayIoNue 00pa3oBaTeIbHbIE TEXHOIOTUU:

BBoaHasi 1eKIUA — JAET IIEPBOE LEIOCTHOE NPEACTABICHUE O JUCLUIIIIMHE U OPUEHTUPYET
CTYICHTa B CHUCTEME M3y4YCHHUsS NAHHOW JUCHMIUIMHBL. CTYACHTBI 3HAKOMATCSA C Ha3HAYEHUEM U
3aJladyaMU Kypca, €ro poJbl0 U MECTOM B CUCTEME Y4€OHBIX JUCLMIUIMH U B CUCTEME ITOATOTOBKU B
nesioM. Jlaercst KpaTkuil 0030p Kypca, MCTOpUS pa3BUTUS HAyKH U IPAKTUKHU, TOCTUIKEHUS B 3TOU
cdepe, IMEHA U3BECTHBIX YYEHBIX, M3JIaral0TCs MEPCIEKTUBHBIC HANpaBiIeHUsl ucciuenoBanmii. Ha
9TOM JIEKIIMH BBICKA3bIBAIOTCS METOJNYECKUE U OpraHU3allMOHHbIE OCOOEHHOCTH PabOThl B PaAMKax
JAaHHOW JUCLMIUIMHBI, a TaKkKe JaeTcsi aHalu3 pPEKOMEHIYyEeMOH y4eOHO-MEeTOINYECKOU
JIUTEPATYPHI.

AkajeMHuYecKasi JJIeKIHMs ¢ 3JJeMeHTaMH JeKIuu-0eceabl — [I0CIEA0BATENbHOE H3J10-
KCHHE MaTepuana, OCYIIECTBISIEMOE IPEUMYIIECTBEHHO B BHJE MOHOJOra IpenojaBaTelis.
DneMeHTHI JIeKIUU-0ece1bl 00eceYnBa0T KOHTAKT MPENoJaBaTess ¢ ayAUTOPUEH, YTO TTO3BOJISIET
IPUBJICKaTh BHUMAHHUE CTYJIEHTOB K HanOosee BaXKHBIM T€MaM JHUCLUUIUIMHBI, aKTUBHO BOBJIEKATh
UX B y4eOHBII MpoIiecc, KOHTPOIUPOBATH TEMIT U3JI0KEHHUS Y4eOHOTO MaTepraja B 3aBUCUMOCTH OT
YPOBHS €r0 BOCIIPUSATHS.

Koncyabrauum — BuJ y4eOHBIX 3aHSATHH, SBISIONIMICS OJHOW M3 (HOPM KOHTPOJIA
caMOCTOsITeNIbHOW ~ pa0oThl  cryseHToB. Ha  KOHCymbTanmusx 1o mpock0e  CTYAEHTOB
paccMmarpuBaroTcs HauOoJiee CIIOKHBIE MOMEHTHI IPU OCBOCHMM MaTepualia JUCLUIUIMHBI,
IIpenojaBaTeslb OTBEYACT Ha BOIPOCHI CTYACHTOB, KOTOPHIE BO3HHUKAKOT Yy HHUX B IIpoOLECCE
CaMOCTOSITENIbHOM paObOTHI.

JlaGopaTopHas padora — opranu3zaius yuyeOHoW paboThl ¢ pealbHbIMU MaTepUalIbHBIMU U
MHPOPMAIIMOHHBIMA  O0BEKTaMH, OKCIEpUMEHTaNbHAss paboTa C aHAJOTOBBIMH  MOJEISIMHU
peaabHbIX 0OBEKTOB.

6. [lepeyeHb JIMIEH3MOHHOT0 W (WJIM) CBOOOJHO PACHPOCTPAHSIEMOro MNPOrPaMMHOIO
o0ecreyeHusi, HCNOJb3YeMOr0 IIPH OCYHIECTBJCHHH 00pa30BaTeJIbHOr0 Ipoiecca Io
AUCUMILINHE

B IMponecce OCYCCTBICHUA 06p330BaT€J'II)HOF0 mnmpounecca 1mo JUCHUIIIMHE UCIIOJIb3YIOTCA:

I (1)OpMI/IpOBaHI/I${ MaTCpraJIOB I TCKYHICT'O KOHTPOJII YCIICBACMOCTU U IMPOBCIACHUA
MIPOMEXYTOUHOM aTTecTaluu, Juist POpMUPOBAHUS METOAMUECKUX MAaTEPUAJIOB MO TUCIUILINHE!

- mporpammbl Microsoft Office;

- u3mareabckasg cuctema LaTex;

- Adobe Acrobat Reader;

- OfficeStd 2013 RUS OLP NL Acdmc 021-10232;

- LibreOffice (cBobGomHOE)

JUIsI IPOBEIeHUs 1a00paTOPHBIX 3aHATUN UCIOIb3YETCS:

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

7. IlepeyeHb COBpeMEHHBIX MNPO(PecCHOHANBHBIX 0a3 JaHHBIX M HH(POPMANMOHHBIX
CIPAaBOYHBIX CHCTEM, HCHOJb3yeMbIX NMPH OCYLIECTBJIECHUHM 00pPa30BaTEJbHOr0 Mpoluecca 1o
AMCHUIJIMHE (IPU He00XO0UMOCTH)

B nporuecce ocymiecTBieHus: 00pa30BaTeIbHOrO Mpolecca Mo AUCUUIIIMHE UCIOIB3YIOTCS:
- ABTOMaTH3upoBaHHas 6ubnmuoreyHo-uHpopmanmonnas cucrema «bYKU-NEXT»
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php

- DnektponHas Oubianoreunas cucrema «Jlaupy» https://e.lanbook.com

- DnexTponHas oubnmoreuynas cucrema «tOpaiir» https://urait.ru

- DnexTpoHHas 6ubnuoreyHas cucrema «KOHCYIbTaHT CTyIEHTa»



http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php
%22
%22

https://www.studentlibrary.ru

8. [lepeyeHb  OCHOBHOW W  [IONMOJHHUTEJbHOW  y4eOHOW  JIMTEepaTypbl, pecypcoB
HH(POPMALMOHHO-TEJIEKOMMYHUKAUMOHHOH ceTn «UHTepHeT» (IpHM HEOOXOAUMOCTH),
peKoMeHayeMbIX /IJIl 0CBOEHUSI U CUMIIIMHBI

a) OCHOBHAasl JIUTepaTrypa:
1. ®nax I1. Mamunanoe oOyuenne. Hayka 1 MCKycCTBO MOCTPOEHHS arOPUTMOB, KOTOPBIE
U3BJIEKAIOT 3HaAHUA u3 TAHHBIX. - Mocksa: JAMK IIpecc, 2015.
https://www.studentlibrary.ru/ru/book/ISBN9785970602737.html

0) 10MOJTHUTEJIbHAS JIUTEepaTypa:
1. Makkunnu Yac Python u ananus nanasix — Mocksa: JIMK Ilpecc, 2015.
https://www.studentlibrary.ru/ru/book/ISBN9785970603154.html

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

3. JI. Ilammpo, A. Crokman KommbproTepHoe 3peHue: ydeOHOEe mocobme — Mockaa:
JlaGopaTtopust 3HAHUH, 2020.

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

4. 51. 3. Conem IIporpaMmmupoBaHue KOMIBIOTEPHOTO 3peHus Ha si3bike Python — Mocksa:
JMK Tlpecc, 2016. https://www.studentlibrary.ru/ru/book/ISBN9785970602003.html

5. Knerre P. KommnbrotepHoe 3penue. Teopus u anroputmbl: yuyebnuk — Mocksa: JIMK
IMpecc, 2019. https://djvu.online/file/SANWLTKMR6dMUQO?ysclid=I1dgai98r1726222862

6. A. Konep, I'. bpancku Uzysaem OpenCV 3. PazpaboTka mporpaMm KOMIBIOTEPHOTO
3pennsi Ha C++ ¢ npumenenuem 6ubmuoreku OpenCV. — Mocksa: JIMK Ilpecc, 2017.
https://www.studentlibrary.ru/ru/book/ISBN9785970604717.html

9. MaTepl/laJIbHO-TeXHI/l‘leCKaﬂ 6333, HeoOXoauMas JJist OCYIECTBJICHUSA 06pa3OBaTean0r0
npouecca 1nmo TMCumIlinHe

MartepuanbHo-TeXHUYecKass 0a3za, HeoOXxoauMmas ISl OCYIIECTBIEHHUS 00pa3oBaTEIbHOTO
mporiecca 1Mo AUCIUILTAHE BKIIOYAaeT B CBOM COCTAB CIEIHAIbHBIE TIOMETICHHS:

- yueOHbIC ayTUTOPUU AJISl IPOBEJACHHUS 3aHATHI IEKIIMOHHOTO TUTIA (CEMUHAPOB);

- yueOHbIE ayIUTOPHUH JIJIsI IPOBEACHUS JTA0OPATOPHBIX 3aHITHIA;

- yueOHbIC ayTUTOPUU ISl IPOBEACHHSI TPYNTIOBBIX M UHANBUAYAIbHBIX KOHCYIbTAIUH,

- ydeOHble ayJAWTOpUU IS TMPOBEJIEHUS TEKYIIEro KOHTPOJISI M IMPOMEXKYTOUHOMN
aTTecTaluu;

- IOMCUICHUA OJIA CaMOCTOSITEIILHOU pa6OTI)I;

- TIOMEIICHUS ISl XpaHeHHsI ¥ MPOPUIAKTHUECKOTO O0CTYKUBAHUSI TEXHUUYECKUX CPEICTB
oOy4eHus.

[Tomemenust Ui J1abOpaTOPHBIX 3aHATUH U CaMOCTOSTENBHONW paboOThl O0YYarOMIMXCS
OCHAIlICHbI KOMHBIOTCpHOfI TEXHUKOU C BO3MOKHOCTLIO IIOAKIKYCHUA K CCTU ((I/IHTepHeT» u
obecrieueHreM JI0CTyIa B AIEKTPOHHYIO0 HH(DOPMAIIMOHHO-00pa30BaTEbHYIO CPely OpraHU3aIliu.


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

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 3aIaHUA UJIH UHbIC MaTEepHaJIbI,
HCII0Jb3yEMbIE B IIPOLIECCE TeKymeﬁ aTrecranum

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
PaccmotpumM npusnak “O0pazoBatenbHas Iporpamma’” IMpH aHAJIW3€ JAHHBIX IO CTYAEHTaM
YHUBEpPCUTETA. OTOT MPU3HAK MOXET NpUHUMAaTh TPU 3HAaYeHUsA: “DKOHOMHUKA’,
“Maremaruka”, “@unocodus”. Bocmomszyemes one-hot KomupoBaHHEM W 3aMEHHM 3TOT
MpHU3HAK HA TpU OMHAPHBIX, KOTOPBIE OYIYT COOTBETCTBOBATh KATETOPUSIM B TOM MOPSAKE, 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 TUHEHHOU perpeccuu 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 * (Bo3pacr) + 0.33 (Bec);

B) 1402325.3 * (Bo3pacr) + -1404370.5 (Bec).
[TpenmonoxumM, 9T0 MBI CTPOMM MOJIENb TPEACKa3aHUs CTOMMOCTH JIOMa TI0 KOJMYECTBY
KOMHAT U cpellHel 1ieHe JoMa B paifone. Ilepen koianmuecTBOM KOMHAT KO3 UIIMEHT paBeH
1400230, a mepen cpenHei neHod goma B paiioHe 0.8. MOXXHO JHM yTBEpX,IaTh, YTO
KOJIMYECTBO KOMHAT — 0oJiee BaXXHBIN MPU3HAK JI1 KadecTBa MPEICKa3aHusl, YeM CPeIHss
[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 pailoHe — 3TO MPHU3HAK ¢ OOIBIIUM pazdpocom, a
MMEHHO Paz0poc XapakTepu3yeT 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

Hanucats nporpammy ¢ UCHOJIb30BaHUEM OUOIMOTEK, KOTOPAsl peIIaeT CIEAYIONIYIO 3aa4y:

1.

g w

bunapusyiite nuso0pakenue robo3.jpg, 4ToObI BBIIEIUTH KpacHbIE KPY>KKH, BBIOOp mopora
OWHapHU3allUU JODKEH OBITh aBTOMATH3UPOBAH, BHIOOP IIBETOBOT'O MPOCTPAHCTBA OCTAETCS
3a aBTopoM. I[IpoBeppTe pabory Bamero anroputma Ha wu300pakeHUsAX robo2.jpg,
robol.jpg.

BriienuTe BHYTPEHHIOI U BHEIIHIOI TpaHUIlBI Ha uM300pakenuu binarl.jpg binar2.jpg c
noMoIbo Mopdonoruyeckoit 00padoTku. [losicHUTE pe3yabTaThI.

Briienute 00bekThl Ha n300paskeHnu binarl.jpg, BEIYUCINTE TUIOMIAIb KaXI0r0 00BEKTA.
[TponeMOHCTpHUPYIHTE TPOMEKYTOUHBIE PE3YIIBTAThI PAOOTHI ATOPUTMA.

Breinenute 00bekThl Ha wu3o0paxkenun Clusters.jpg. Ha BbIxone MOMDKHO MONYYUTHCS
HU300pakeHue, Ha KOTOPOM Pa3HbIe 00BEKTHI TOMEYCHBI PA3HBIMH IIBETAMH, 8 JOH YSPHBIM.
Jns m3zo0paxkeHus circles.jpg peanusyiite MOp(hOJOTHUECKUN alrOpPUTM JJsl TOCTPOEHUS
TpeX H300paKEHUN, KOTOphIe OBl COJEpKaId COOTBETCTBEHHO: 1) TOJBKO YAaCTHUIIHI,
Kacaroluecss KpaeB H300paKeHUs; 2) TONBKO TPYIIbI MEPEKPHIBAIOIINXCS YaCTHI]; 3)
TOJIEKO OJIMHOYHBIC KPYTIIbIC YaCTHIIBI.

3ana}mﬁ AJIA TPpyHNbl U3 HECKOJIBKHUX Y€J10BEK

Breinenmure B m3o0paxkenusx tablel.jpg, table2.bmp, table3.jpg rpanumbl TabIUIBI C
UCIoNIb30BaHWEeM Mopdonorudeckux omeparuii. PezympraToM 00paOOTKH JOKHO OBITh
n300pakeHue, B KOTOPOM YJAJICH BECh TEKCT W OCTABJICHBI TOJIBKO TpaHuUIlbl TuHu. Kakue
ObLTH IPOOJIEMBI, KAKUE €CTh IMYTH UX PELICHUS, KaKue BHIOpaH BHI.

[IpennoxuTe U peamu3yiTe aJrOpUTM HAXOKJICHUS HE IO KOHIIA 3al0JIHEHHBIX OYTHUIOK Ha
nzoopaxenun FigP1126.tif. ByTeinmka cunTaeTcsl 3amoOMHEHHON M0 KOHIA, €CIH YPOBEHb
BBIIIC CEPCAUHBI MCXKIY HAYAJIOM CYKCHHA U HU30M I'OPJIBIIIKA.



9. Ha wu3oOpaxenusix eye .bmp Beigenure (IMOCTpOHTe OMHApHOE  M300pa)keHUE)
3pauek/paayKKy. AJITOPUTM JOHKEH paboTarh mpuemiaemMo s BceX (4 u3o0OpaxeHuit).
Kakue Obutn mpo0iiemMbl, Kakue €CTh IMYTH UX pPEIICHUs, Kakhe BhIOpany Bbl. Berumciure
XapaKTePUCTHKH  BBIJCICHHOTO  OOBEeKTa  (IUIOMIA[bh, TEPUMETP,  BBITSHYTOCTb,
KOMITAKTHOCT ).

10. Peanu3oBarh airopuT™M BBIIEICHUS Ha M300paKCHUHM OOBEMITIONIETO MPSIMOYTOJIbHHUKA, B
KOTOPOM pacrojaraercsi ITPUX-KO/I.

CryneHT 3ammiaer J1adopaTopHyto padoTy, IpU ATOM TOTOBHUT MPE3CHTAIHMIO C Pe3yJIbTaTaMu
paboThl MporpamMmbl Ha pa3HbIX 3Tamnax (moaxojaax K peuieruo). CTyneHT JOKEeH 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 (pyHKIIUU.

Iloka3zaTenu Kpurepun

AHanu3upyeT U3y4eHHbI MaTepua,
[IpaBUIBHO BBIOMpAET MyTh PEUICHUS 330a4H U
UCIOJIb3YyeT MOAXOIAIINE AJTOPUTMBI,
IIporpamma paboTaeT KOPPEKTHO.

Copep:xanue mporpaMMbl

ApryMEeHTHPOBAHHO OTBEYAET Ha 3HaeT U3J10KEHHbIN MaTepHall,

BOITPOCKHI HpOSIBJISICT KPUTHUYCCKOC MBIIIJICHUC
Hcnonb3yeT WILTIOCTpaTUBHBIE, HATIISTHBIC

[Ipeacrasnenue nabopaTopHoOit MaTepHabl,

Bnaneer kynpTypoii peyn.

Kpurepun onenkn

¢ «OTIMYHOY» — IpOrpaMMa NPaBUIILHO PEIIaeT MOCTABICHHYIO 3a7ady, JaboparopHas padoTa
MIOJTHOCTBHIO COOTBETCTBYET OTIMCAHHBIM KPUTEPUSIM;

e «XopolIo» — mporpamMma MpaBWIBHO peIIaeT MOCTaBICHHYIO 3a/auy, JadopaTopHas padoTa
COOTBETCTBYET OIMHMCAHHBIM KPUTEPHUSIM 32 MCKIIOYEHHEM HEKOTOPBIX 3aMedaHuil He Oosee
9YeM 10 HECKOJIBKHM ITYHKTaM KPUTEPHEB;

e «YIOBIETBOPUTENFHO» — TMporpaMMa MpPaBWIBHO pEUIaeT IOCTaBICHHYIO 3ajaudy,
nabopaTopHasi paboTa COOTBETCTBYET 00JIee YeM IOJIOBUHE OTIMCAHHBIX KPUTEPHEB;

o «HeynoBieTBOpUTENBbHO» — WpOrpaMMa HE MPEIOCTaBIe€Ha, WJIM HE BEPHO pelraeTr
MOCTAaBJICHHYIO 3aiady, JaboparopHas pabdoTa HE COOTBETCTBYET OOJbIIEH YacTH
OITMCAHHBIX KPUTEPHUEB.

2. Coucok BOITPOCOB VI IIPOBECACHUA l'lpOMe)KyTO‘lHOi/i aTrrecranumn

BapuanT 0nsera Ha 3ayere

1. Onwumute MeTox «Pemaromiye aepeBbsi», MIEPEUUCIUTE €ro JOCTOMHCTBA U HEJOCTATKH. .

2. Yro Takoe mepeoOyuyeHue/Henoo0ydenne? Kak mpoBOAUTH aHAIM3 TOTO MepeodydeHa Wiu
He000y4eHa MOJIEIb?

3. OnummuTe METO]| IIOCTPOCHUS peKOMEHIaTeIbHON crucTeMbl Ha ocHOBe SVD pasnoxenust.

4. Ilpm pemenun 3agaun 6uHapHoil kinaccudukanuu s 1000 TecTOBBIX TPUMEPOB MOTYUYEHBI

pe3ynbTaThl, MPEJICTaBICHHbIE B Ta0nuie Huxke. YeMy paBHbI TOYHOCTH (Precision),
nonmHoTa (Recall) m F-mepa kmaccudukaropa? UTo mokas3pIBalOT ATH BEJIWMYHMHBI, KOTJa
KaKyI0 JTy4Ille CTOUT UCIOJIb30BaTh?



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 BOMpoca U3 OMIIeTa, B HEKOTOPBIX BONpoOcax ObUIN
JOIYLIEHbI CYLIECTBEHHBIE HEOYETHI,

«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

Onummure OCHOBHBIE ATy JeTekTopa rpanul Canny.

Kakue noaxo/ipl K KOMIO3ULUH aIrOpuTMOB Bl 3HaeTe?

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

[TonsiTve cBEPTKHU, CBOWCTBA, UYTO MOXKET BBIYUCIATH CBEpTKA. [I0HATHE CBEPTHOUHOTO €104,
KapTa CBEPTKH, 3a4€M HCIONIb3YI0T? CKOJIBKO IapaMETPOB COAEPKUT 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) 3amauy kiaaccudukanuu. OLeHUTe Ka4eCTBO PabOThl MOJIEIH.

Habop nanHbIX conepkUT HHGOPMAIUIO O KIIMEHTaX COTOBOM CBS3U (Tapu@, YUCIO MUHYT
pasroBopa B MecsIl, 3BOHKOB B KOJI-LIEHTP OIlE€paTopa, PeTHoH. . ..), HE0OX0IUMO
IpeJicKa3aTh YIAET 1M KIIMEHT B TEUEHUU MecsIia.

Kpurtepun onenkn

«OTIUYHO» — MPaKTUYECKash YacTh IMOJTHOCTHIO PEeaTM30BaHa, JaHBI 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 BOMNPOCAX OBLIM JOMYIIEHbI 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 M3 OWIIeTa.

3. MeToaundyecKkue PEeKOMEHIAIIUHU NTpenoaaBaTe/JIl0

10 nmpoueaype OeHUBAHUS 3HAHUIN, YMEHHU I, HABBIKOB M (WJIH) ONBITA 1eATEJIbHOCTH,

XapaKTepUu3yIuX 3Tanbl GopMHUPOBAHUA KOMIIETEHIIUI



[lenbto mpoueaypsl OLIEHWBAHUS SIBISIETCS OIpEAeTeHHE CTENEHH OBJAJACHHS CTYJIEHTOM
OKHMJIa€MBIMU pE3yJIbTaTaMH OO0yueHUs (3HAHMSIMH, YMEHHUSMH, HaBbIKAMU U (WJIU) OIBITOM
JESATETLHOCTH).

[Ipouienypa oOlEeHUMBAHMS CTENEHH OBJIAJACHHUS CTYACHTOM OXXHIAEMBIMHU pE3yJbTaTaMu
o0yueHHUsi OCYHIECTBIISETCA C MOMOIIBIO METOJUYECKHX MaTepHalIOB, MPEJCTABICHHBIX B pa3zele
«TumnoBbIe KOHTPOJBHBIC 33aJaHUS WIM HWHBIC MaTepUalibl, HEOOXOJMMBIC NJisi OIICHKW 3HAHUM,
YMEHHM, HaBBIKOB W (WJIM) OIBITa JAEATEIbHOCTH, XapaKTePU3YIOIIMX 3Tanbl (HOPMUPOBAHUS
KOMIIETEHLII»

3.1 Kputepuu ouleHHBAHUS CTENEHH OBJIA/IEHUS 3HAHUSIMH, YMEHUSIMU, HABBIKAMHU W (UJIH)
ONBITOM /IeSITeJIbHOCTH, ONpeAessiole YPOBHH ¢()OPMHUPOBAHHOCTH KOMIIeTeH M

IloporoBelii ypoBeHb (00IIME XapaKTEPUCTHUKH ):
— BII3JICHUE OCHOBHBIM 00BEMOM 3HAHUU IO IPOTrpaMMe TUCIUILTUHEI,
— 3HaHHWE OCHOBHOM TEPMMHOJIOTMM JaHHOW O0O0JAacTH 3HAHWM, CTUIMCTUYECKM I'PaMOTHOE,
JIOTMYECKH MPaBUIILHOE 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
JUCLUIIHBI,
— YCBOGHHE OCHOBHOM JIUTEPATYPHI, PEKOMEHJOBAaHHON padoyveil mporpaMMoOi JUCIUTIIIMHBL,
— 3HaHuMe 0a30BBIX TEOPUH, KOHICMIMH W HANPABICHHUNA MO U3y4aeMOH TUCIHUILINHE;
— caMOCTosTeNbHas paboTa Ha NPAKTHUUECKUX U JaOOpaTOPHBIX 3aHATUAX, [EPHUOJUYECKOE
y4acTHe B TPYIIOBBIX 00CYX/IEHUAX, JOCTATOUHBIA YPOBEHb KYJIbTYPbI HCIIOJIHEHUS 3aJaHHH.
IIpoaBuHYTHII ypoBeHb (00IIME XapaKTEPUCTHKH):
— JI0CTaTOYHO IOJIHbIE U CUCTEMATU3UPOBAHHBIEC 3HaHUS B 00bEME MPOTrpaMMbl JUCLUIINHBL,
— MHCIIOJIb30BaHME OCHOBHOW TEPMUHOJIOTMM JIaHHOW 00JacTH 3HaHUM, CTHJIMCTHYECKU
IPaMOTHOE, JIOTUYECKU IIPABUIIbHOE U3JI0KEHNUE OTBETA Ha BOIIPOCHI, YMEHUE JI€1aTh BHIBOJIBI;
— BJaJICHUE UHCTPYMEHTAPUEM JUCLUIUIMHBI, YMEHUE €0 HCI0Ib30BaTh B PELIEHUH YU€OHBIX U
MpoQeCCHOHANIBHBIX 3a71a4;
— CIIOCOOHOCTb CaMOCTOSITETIBHO pellaTh CIOKHBbIE 3a1aud (mpoOjeMbl) B pamkax paboueit
IIPOrpPaMMBbI TUCLUIUINHBI;
— YCBOEHUE OCHOBHOM M JIOTIOJIHUTENBHOM JIMTEpATypbl, PEKOMEHJOBaHHOW pabouei
IPOrpaMMOil TUCIUIUIMHBI;
— YMEHHME OpHUEHTHpOBAThCA B 0a30BBIX TEOPUAX, KOHLEMIHUAX M  HalNpaBICHUSX I10
M3y4aeMOM TUCLIUIUIMHE U AaBaTh UM CPABHUTEIBHYIO OLIEHKY;
— camocTosiTelbHas paboTa Ha MPAKTUYECKUX U JaOOpaTOPHBIX 3aHATHUSAX, YydacTHE B
IPYMIOBBIX 00CYKIEHUSAX, BHICOKUH YPOBEHb KYJIbTYPbhI HCIIOJHEHUS 33 JaHUH.
Bbicokuii ypoBeHsb (001111€ XapaKTEPUCTHKH):
— CHUCTEeMaTU3HMPOBaHHbIE, TJIyOOKHME W TIOJIHBIE 3HAHMSA 110 BCEM pa3jeiaM AUCLUUIUINHBL
— TOYHOE HCIOJIb30BAHNE TEPMUHOJIOTUH JJAHHON 00JIaCTH 3HAaHUM, CTHIMCTUYECKU I'PAaMOTHOE,
JIOTMYECKH TPAaBUIIBHOE M3JI0)KEHHUE OTBETa Ha BONPOCHI, YMEHHE JielaTh OOOCHOBAaHHBIE
BBIBO/IBI;
— 0Oe3ympedHoe BIaJIeHUE HWHCTPYMEHTApHEM  JTUCHMIUIMHBI, YMEHHE €ro HUCIOJIb30BaTh B
MOCTAaHOBKE U PEIICHUH HAy4YHBIX U MPO(eCcCHOHANBHBIX 33/1a4;
— CHOCOOHOCTBH CAaMOCTOSITENIbHO U TBOPUECKU pEIIaTh CIOKHbIE 3a7jauu (IIpoOJIeMbl) B paMKax
paboueii mMporpaMMbl IUCHUTIIHHBL;
— TIOJIHOE U INTyOOKO€ YCBOGHHE OCHOBHOM M JIOMOJHUTENIBHON JINTEpaTyphl, pEKOMEHJOBAHHON
paboueii mporpaMMoil TUCIUTIIHHBL;



— yMEHHUE OPUEHTHPOBATHCS B OCHOBHBIX TEOPUSIX, KOHLETHIX 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 AMCLUIIINHBI CTYJCHTY BBICTABIISETCS OLICHKA «3a4TEHO» UM «HE 3a4TCHO».

[Toka3zarenu U KpUTEPHH, UCIIOIb3YEMbIE TIPH BBHICTABICHUH OLICHKH MOJPOOHO OIMHMCAHBI B
pasnene «TunoBble KOHTPOJBbHBIC 3aJaHUS WM HMHbIE MaTepuabl, HEOOXOAUMBIE Ul OLIEHKU
3HAaHWW, YMEHUH, HaBbIKOB M (WIM) ONBITa JAEATEIbHOCTH, XapaKTEPU3YIOLIUX ATallbl
(bopMHpPOBaHUS KOMIIETEHIIUI».

[ToporoBelii ypoBeHb (hOpMUPOBAHHS KOMIETEHIIMH 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
WIM YaCTMYHO (opMHpyeMasi JaHHOM AUCHUIUIMHON) cOpMHUpPOBAHA HE HUXKE, YEM Ha ITOPOTOBOM
YPOBHE.

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



IIpunoxenne Ne2 k paGoueil nporpamMme AUCHHUIIIMHBI
«MamuHHOe 00y4eHune»

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

OcHoBHOM ¢dopMOIl u3NOXKEHUsT y4eOHOro Marepuasia 1o AucuuiimHe «MamunHHoe
oOydeHue» SBISIOTCS JIEKIUHU, MPOBOJUMBIC B BHJIE JIEKTPOHHBIX MPE3CHTAIMMA, YTO TO3BOJSET
caenaTb MaTepuai JIeKUMid Oojiee HarJIAgHBIMH, YIydlllaeT MHPOPMATUBHOCTh M TMOHUMaHHUE
M3y4aeMoTo Kypca.

[To 60ABIMIMHCTBY TEM MpPEILyCMOTPEHBI J1ab0opaTopHble pabOThI, HA KOTOPBIX MPOUCXOIUT
3aKpeIyieHHe JISKIIMOHHOTO MaTrepuaia IyTeM NPUMEHEHHUsS €ro K KOHKPETHBIM 3ajadaM |
MoJTydeHUE HaBBIKOB PaboThl HemocpencTBeHHo ¢ CASE- cuctemoii, myTeM BBITIOJIHEHHS 33 aHUI
[0 TOCTPOCHHUIO MOJETCH OMpEJCIIEHHOr0 THUIA. BBINONHEHUE MpeajaraéMbix B IpoIecce
M3Y4YEHHUs Kypca JabopaTopHbIX pabOT MO3BOJISET HE TOJBKO MOHSITh U 3aKPEMUTh TEOPETHUECKUN
MaTepuang, HO W MPHOOPECTH HABBIK aHAIM3a TMPEIMETHOW OOJNACTH W IOCTPOSHUS OOBEKTHO-
OpPUEHTUPOBAHHBIX MOJIENIEH C MPUMEHEHHEM COBPEMEHHBIX TEXHOIOTHA.

JlJist ycrienmHOro OCBOCHUS JAMCIUILIMHBI OYCHb BAXKHO PEIICHUE JOCTATOYHO OOJBIIOTO
KOJMYECTBA 3a/1ay, KaK B ayJUTOPHH, TaK M CAMOCTOSTENIbHO B KayecTBE JOMAIIHHMX 3aJaHUU.
[Ipumeps! perieHus 3a1a4 pa3OUparoTcss U OOCYXAAIOTCS HA JEKUUAX U JJAOOPaTOPHBIX 3aHATHSIX.
OcHOBHasi LeNb peLIeHUs 3aJad — IOMOYb YCBOUTH (DyHIaMEHTANbHbIC TOHSTHS U OCHOBBI
KOHIIEIIUN 00BEKTHO-OPUEHTUPOBAHHOTO aHAIIM3a M MPOCKTHPOBaHUs. J[s pemeHust Bcex 3amaad
HEeoOXOIUMO  3HAaTh M MOHUMATh JICKIMOHHBIM MaTepuan. [losTomMy B mpoiecce HU3ydeHHS
TUCIUIUTMHBL  PEKOMEHAYETCSI PerysipHOE MOBTOPCHHE MPOWICHHOTO JIGKIIMOHHOTO MaTepuala.
Martepuar, 3aKOHCIIEKTUPOBAHHBIN Ha JIEKIUSIX, HEOOXOUMO JIoMa €Ille pa3 MpopadaTbiBaTh U MPU
HEO0OXOIMMOCTH JTOTIONHATh WH(OpMAaINMEH, TOMydYeHHOW TMPU BBITOJHEHUU JaO00PaTOPHBIX padoT
WM U3 Y4eOHOU TUTEepaTyphl.

Bonbioe BHIMaHHUE JOHKHO OBITH YICIICHO BBITOJIHEHUIO JOMAITHEH pa0boThl. B kadecTse
3aJlaHui ISl CaMOCTOSITENbHOM paboThl JOMa CTYIACHTaM MpeiaraioTcs 3ajadd, aHaJOTUYHbBIE
pa3o0paHHBIM Ha JIEKIUAX W Ja00PAaTOPHBIX 3aHITHSIX WM HEMHOTO OoJiee CIIOXKHBIC, KOTOPBIC
SBIIIOTCS PE3YIBTATOM 00 TUHEHHSI HECKOJIBKUX 0a30BbIX 3a]1a4.

JIss TIpOBEepKM W KOHTPOJISI  YCBOCHHSI TEOPETHUYECKOTO Marepuaya, MpuoOpPETCHHBIX
MpaKTUYeCKNX HaBbIKOB paboTel ¢ CASE - cucremoii, B TedueHue OOydeHHUS MPOBOJATCS
MEpPOTIPHUATHS TEKYIeH aTTecTaliil B BUJAC JBYX KOHTPOJBHBIX pabor. Jlims Ooree ycmenrHoin
MOATOTOBKM K KOHTPOJBHBIM pabOTaM TMepel WX TMPOBEACHHUEM MPEernoaaBaTeleM MPOBOIATCS
KOHCYJIbTAIIHH.

B koHIle ceMecTpa CTyIEHTHI CAAIOT 3a4eT. 3a4eT M0 UTOraM CEMECTpa BBICTABISETCS 1O
pe3ysibTaTaM HalMCaHus TA0OPATOPHBIX M KOHTPOJBHBIX PaboT, a Tak ke KPAaTKOTO COOeCeTI0BaHuUs
10 BOIIPOCaM TEOPETHUECKOT0 MaTepuana.

OcBoWTH BOIIPOCHI, HW3JIAaraeMble B TMPOIECCEe W3YYCHUS AWCIHMILIUHBI «MamuHHOe
o0yueHHe» CaMOCTOSITENIbHO CTYJEHTY JIOCTATOYHO CIOXKHO. JTO CBSI3aHO C OTCYTCTBHEM OIBITA B
MPOBEJICHUH aHAJKM3a MPEJAMETHON 00JIACTH W TIOCTPOCHUS 00BEKTHO-OPHUEHTUPOBAHHBIX MOJICIICH.
[ToaTomMy mocemieHre BCeX ayAUTOPHBIX 3aHSATHI SBISETCS COBEPIICHHO HeoOXoauMmbiM. be3
VIOPHBIX W PETYJISPHBIX 3aHATHA B TEUEHUE CEMECTpa CAaTh 3a4eT [0 HTOTaM W3yYeHUs
JTUCIUILTAHBI CTYJEHTY OYIET CI0KHO.



