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1. O0mas xapakTepHcTHKa paboyeii nporpaMmel 06meo6pa3oBaTeabHOH
AHCHHILTHHbI

1. MecTo AHCHHILIMHEI B CTPYKTYpe OCHOBHO# 00pa3oBaTeIbHOMH
nporpammsl CIIO

Hucuuminna Mudopmatuka OTHOCHTCS K 00s3aTeNbHBIM y4eOHBIM IpeaMeTaM

001Ie00pa3oBaTebHOM MOArOTOBKH 00pa3zoBarensHbX mporpamm CITO B cOOTBETCTBHH ¢

®I'OC no criequanbHOCTM.

2. Heanb 1 3212494 JHCHHILTHHBI

Heabio wusyuenus aucuumuuHel MHopmaTtuka sBnsiercs ¢GopMHpoOBaHHE Yy
o0yyaromuxcs yCTOHYMBOrO HWHTEpeca K OCBOGHHIO W TPHMEHEHHIO LH(POBBIX
TEXHOJIOTHH, OCO3HaHHWE pOJIM HMH(POPMATHKH B COBPEMEHHOM XH3HH, IOArOTOBKE
rPaMOTHBIX II0JIb30BaTeIeH IPH CHCTEMaTH3MPOBAHHOM pPOCTE MPO(eCCHOHATBHBIX
Ka4eCTB U yCIEUIHOM ajanTanuy Oy IyInero crenuaiicTa B ObICTPO MEHSIOMIEMCS MUPE
UU(PPOBBIX TEXHOJIOTHH.

3anayamMH JHCHHIIHHBI SBJISIOTCS:

- OCBOEHHE Y4YalllAMHCs TEOPETHYECKHMX OCHOB WH(OpPMATHKH, NMpHOOpeTeHHe
NPaKTHYE€CKMX HaBBIKOB paboOTBl C IMEePCOHANBHBIM KOMITBIOTEPOM, CTaHIAPTHBIMH
NPUIIOKEHUSMH M CTIELMaIM3HPOBaHHBIMH IIPOrPaMMHBIMH CpeICTBAMH;

- OBJaJicHHEe HaBblKaMH J((EKTUBHOrO T[OMCKa, aHamu3a, orbopa H
MHTepIpeTaudd  MHGopMauuM, (GOpPMHpOBaHUS  CIIOCOOHOCTH  AHAIW3MPOBATH
HMHGOPMALIMOHHbIE TOTOKH M IPEeOTBPAIIaTh YTPO3bl KHOEPIPECTYITHOCTH;

- MpHUBIEYECHHE BHUMAHHS K COBPEMEHHBIM TEXHOJOTHSM IPOrPaMMHUPOBAHHS,
HCKYCCTBEHHOI'O MHTE/UIeKTa, poOOTOTeXHHMKH, big data, 001aYyHBIM TEXHOIOTHSM H
JPYTUM MEpPCNeKTUBHBIM HalpaBJIeHUSM;

- (OpMHMPOBaHMIO TBOPYECKHX CIOCOOHOCTEM  ydaluuxcsi, BEIPabOTKE
HECTaHJApTHBIX TOAXOJOB K PpELIeHHI0 NpobdieM, CTUMYJIMPOBAHHIO HAy4HO-
TEXHHYECKOI'o TBOPYECTBA;

- OCBOEHHME CTyJE€HTaMU MH(POPMALMK ¥ MOTHBALIMHU Ui OCO3HAHHOTO M3Y4YEHHS
HCIIOJIb30BAHUS COBPEMEHHBIX TEXHOJIOTHH MPOrpaMMHpOBaHHUs B MPOdeCcCHOHAIBHOM
JeATEIbHOCTH U 3KcIuTyarauueit UT-pemennii;

- (opmupoBaHHe TOHMMaHHs BONPOCOB OJTHKH W [PaBOBBIX AaCIEKTOB
UCIOJIb30BaHUs KOMITBIOTEPHOH TEXHHKH H PECYPCOB HHTEPHETA.

3. Ilnanupyembie pe3y ibTaTbl OCBOEHHsI 0011e00pa3oBaTe/IbHOMH THCIHILIHHELI B
cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO.

3.1. KomnereHnun, 3aKkpeinJieHHble 3a Aucuunaunoi B YII:
OK-1. Beibupare crnocobbl pemieHus 3amad npodecCHOHAIBHOM JesATeIbHOCTH
IPUMEHHUTENIBHO K Pa3IM4HBIM KOHTEKCTaM.
Iloxa3aTe/iH HHAHKATOPOB I0CTHKEHHSI KOMIETEHIH i
3Hanun:

31.1. pacno3HaBaTh 3amauy HW/HIH MpobieMy B Npo(EeCCHOHATBLHOM W/HIH
COLIMAIBHOM KOHTEKCTEe, aHAJIU3HPOBATh M BEIIENATH €€ COCTABHEBIE YaCTH;




31.2. onpepensTe 3Tanbl pelleHHs 3aJa4yM, COCTaBJISATH IUIAaH JAeHCTBHA,
peaM30BLIBaTh COCTABIEHHBIN II/1aH, ONIPE/IeNATh HEOOXOAUMBIE PECYPCHI;

31.3. BBEABAATE U JPPEKTUBHO HCKaTh HHOOPMAIHIO, HEOOXOAMMYIO IS
pelueHus 3a/1a4¥ U/ UK POOIIeMBI;

31.4. BnameTh aKTyalbHbIMM MeTOAaMH paboThl B NPOGECCHOHANBHOH U
CMEXHBIX chepax;

31.5. oneHuBaTh pe3ysbTaT M IOCIEACTBHSA CBOMX IEUCTBHH (CAMOCTOSTENIHLHO
WM C IOMOILBIO HACTaBHUKA).
Ymenns:

V1.1, axkTyanbHeli NpodecCHOHANBHBIM H COLMAIbHBIA KOHTEKCT, B KOTOPOM
MPUXOAUTCH paboTaTh U KHUTH;

V1.2. cTpyKTypa nnaHa JUIsl pellleHusl 3ajiad, ajrOPMTMbI BBITIOJHEHHS paboT B
o npogecCHOHATBHON U CMEXHBIX 00/1acTsX; :
VY1.3. oCHOBHBIE HCTOYHHKH MH(OpPMAIMK U pecypChl Ui pelleHus 3a1ad W/ UM
npo6ieM B MpodecCHOHATBHOM H/HUIH COLMATILHOM KOHTEKCTE;
¥1.4. metoznsl paboThl B TPO(ECCHOHANILHON H CMEKHEBIX chepax;

V1.5, mopsmoK OUEHKM pe3yJbTaTOB pelleHus 3ajJad IpodeccHOHATbHOM
NeATEeIbHOCTH.

Komnerennus, 3akpenienHas 3a fucuuniauoi B YII:

OK-2. Mcnonp30BaTh COBpEMEHHBIE CPEACTBA MOMCKA, aHAIM3a M MHTEpPIpETaluH
uHbpopMaluv, ¥  HHOOPMALMOHHbIE TEXHOJOTHM JUIs  BBINONHEHHMs  3ajad
npodeCCHOHANBHOMN J1eATETbHOCTH

Iloka3aTeTH HHAHKATOPOB JOCTHKEHHS KOMIIETEHIHH

3nanusn:

32.1. Homenknatypa WHGOPMAlMOHHBIX MCTOYHHUKOB, IPHMEHSIEMBIX B
npodeccHOHATBHOM JAeATENbHOCTH;

32.2. [IpueMsbl CTPYKTYypUpOBaHUS HHGOPMALIHH;

32.3. ®opmaT oopMIIeHHS pe3yNIbTATOB IIOMCKA HH)OPMAIIHH;

32.4. CoBpemeHHBIE CpeJICTBa H YCTpOiCTBa HHPOPMATH3ALMH, MOPAIOK HX
NPUMEHEHHS ¥ IIPOrpaMMHoOe obecriedueHre B NPO(eCcCUHOHAIBHOM JeSTEILHOCTH, B TOM
qHcie LUpoBble CPEACTBA.

Ymenus:

V2.1. Onpenenars 3agaud Aias Moucka HHGOPMALWH, IIaHMPOBaTh IPOLECC
NIOMCKa, BEIOMPAaTh HEOOXO0IMMBbIe UCTOYHHKH HH()OPMAIHH;

V2.2. Beinensate Haubonee 3HaYUMOe B IiepeuHe HH(GOPMALIUH, CTPYKTYpHPOBATh
N0JTy4aeMy1o HH(OpMaLUIo, OPOPMIISTE Pe3yJIbTaThl IOMCKA,

¥2.3. OueHuBaTh NpaKTHYECKYIO 3HAYMMOCTh PE3YyJILTATOB MIOMCKA;

¥2.4. llpumeHnsaTe cpeiacTBa HHPOPMAIMOHHBIX TEXHOJIOTHM i pelICHHS
npodecCHOHAIBHBIX 3a/1a4;

¥2.5.Ucnonbs3oBartk COBpPEMEHHOE [IpOrpaMMHOE obecrnieueHne B
NpodeCcCHOHANIBHON JeATENbHOCTH;

¥2.6. Hcnonp3oBaTh pa3nu4Hble IMOPOBBIE CpPEACTBA Ui  PELICHHS
npodecCHOHANBHEBIX 3a/1a4.



3.2. Texnoaoruu, obecneunBapuue GopMUpoBaHHe KOMIETeHIHH

Jlexuun, nabopatopHele pabOTBl, MOATOTOBKA KOMIIBIOTEPHBIX NpPE3E€HTALMHA,
TECTHpPOBaHHE.

4. TpynoeMKoCTb AHCHHIIMHBI H BHABI Y4e0HOMH paboThI

Tabnuua 1. Pacnpesiesienne Tpy10eMKOCTH AMCLUMILIMHEI 10 BHAaM y4e6HOH paboTHI

Bupn yuedHoii padorTsi AKaJeMHYECKHX 4aC0B
O6mias Tpy10eMKOCTh JHCIMILUIHHBI 108
AyaHTOpHbIE 3aHATHS (BCero) 85
B Tom yucie:
Jlexkuu 35
[TpakTHueckue 3anstus (I13) He IIPEyCMOTPEH
JlaGoparopusrii npaktukym (JIP) 50
Camocrostesqibnas pabora (Bcero) 23
; B TOM yncre:

i Kypcopas paGora HE IIPe/lyCMOTpeHa
JIpyrue BH/IBI CaMOCTOATENbHOM paboTHI:
- IOATrOTOBKA K JabopaTtopHbiM paboTam 15
KoHTpos Texymuii 1 npoMexy TOYHBIH 3
(maddepenmpoBaHHbIif 3a4eT)
IIpakTHYeckas NOArOTOBKA (HABLIKH) PH 0
peaiH3alHH JHCHHIJIHHBI (Bcero)

5. CTpykTypa H cofepkaHHe JHCUHIIHHBI
S.1. CTpykTypa AHCUHNIHHBI

Tabnuua 2. Moxynu AMCIUIUINHEL, TPYAOEMKOCTh B 4acax U BHJIbI y4eOHOM paboThI

N HanmenoBanue pa3zjesios Obnem Jlexn Hpwime, — Can.
4acoB 3aHATHS |PaKTHKYM| paborta
1 [Paznpen 1. Undopmaius u 16 6 _ 8 2
HHQOPMALHOHHAS IEATEILHOCTE YEI0BEeKa
2 [Pasnen 2. Ucnonb3oBaHue mporpaMMHBIX 16 § . 8 3
HCTEM ;1 CEPBHCOB
aznen 3. UHpopmammonnoe
i oncnnponaﬂ?ie 23 7 B 12 4
4 [Pasnen 4. OCHOBBI aHATHTHKH K 8 3 ; 3 )
H3YyaIH3allHH JaHHBIX
asjien 5. AHaJIMTHKA H BU3YaTH3aIHs
P HbIX Ha Python 19 7 B 8 4
a3zien 6. OCHOBBI HCKYCCTBEHHOTO
. MHTEIIEKTa 19 5 ) 9 5
7 [Pasnen 7. Ocnosel 3D MonemupoBanus 7 5 _ 5 3
Bcero na qucunnianny 108 35 ) 50 23




o Bt

5.2. Conepkanne THCHHNIHHBI
Pazgen 1. Undopmanus n nadopmManHoHHAs 1eATeILHOCTH Y€10BeKa
Tema 1.1. Hughopmauusn u ungpopmauuonnsie npoyecceol.
[TonsiTue «uHpOpMaIHs» Kak QyHIaMEHTAIbHOE MOHSATHE COBPEMEHHOM HAyKH.
IIpencraBnenve 06 OCHOBHbIX MHGOPMALMOHHBIX TMpoleccax, O CHCTEMaX, CBOMCTB
HH(popMaLuH, criocoboB e€ npejacTaBleHUs U nepenadd. MHGopMalHOHHEIE IPOLECCHI:

-cbop, 06paboTka, nepejiaya, XpaHeHUe U 3aIUTa HHOOPMALIHH.

Tema 1.2. I1o0x00b1 K usmepenuio unopmayuu.

[Togxoasl Kk wu3MepeHur0 uHbopMauuu (comep)KaTelbHbIM, an(aBUTHHIH,
BEpPOATHOCTHBIN). Enununbl usmepenus uHpopmanuu (6ut, 6aiit). MHbopManroHHbIE
O0OBEKTBl  pa3IMYHBIX BHAOB. YHHBEPCAIBHOCTh OHUCKpeTHOro (uudpoBoro)
npeacrtaBnenus uHpopmauun. [Ipumenenue popmyn Xaptnu u lllenHona. [lepenava u
xpaHeHue HHMopMaimu. OnpeneneHre 00bEMOB pa3THYHBIX HOCHTeNeH WHPOpPMALIHK.
ApxuB HHGOPMALIUH.

Tema 1.3. Komnviomep u yugposoe npedcmaenenue unopmayuu.
Yempoiicmeo komnviomepa

[IpuHuMnel nocTpoeHuss KoMmbloTepoB. [IpuHIMI OTKpBITOM apXMTEKTYpHI.
MarucTpans. AnnapatHoe yCTpOMCTBO KommbroTepa. BHemHss namsate. YcrpoicTBa
BBOJa-BeiBoja. [lokonenus OBM. Apxurekrypa OBM 5 nokonenusi. OcHOBHbIE
XapaKTepUCTUKH KommbioTepoB. [IporpammMHoe ofecrneuenue: kiaccuUKamus U €ro
Ha3Ha4YeHHe, CeTeBoe IporpaMMHoOe obecreyeHue.

Tema 1.4. Koouposanue urigpopmayuu. Cucmemsi cuucieHun

IIpencraBnenue o pasnudHbiX cucremax cuuciaenus (CC), npencraBieHHe
BemecTBeHHOro yucia B CC ¢ moObIM OCHOBaHHMEM, MEepPeBO YUCIa U3 HeleCATHIHON
nozuponHoi CC B necsaTuuHyio, nepeBox BemecrBeHHOro uncna u3 10 CC B npyryio
CC, apudmernyeckue neicTus B pasueix CC.

IIpencraBieHye YUCIIOBBIX JaHHBIX: OOIIME MPUHIMIILI NIPEJCTABICHUS AaHHBIX,
¢opmaTel npencraBieHus uucen. [IpeacTaBieHHe TEKCTOBBIX IaHHBIX: KOIOBBIE
TaOJIMIIBI CHMBOJIOB, 00b€M TEKCTOBBIX JaHHBIX. [IpecTaBieHne rpadMueckuX JaHHBIX.
IIpencraBnenue 3BYKOBBIX JAaHHBIX. lIpencraBneHue BujaeonaHHblX. KoaupoBaHue
JAHHBIX [IPOU3BOJIBHOTO BUJA

Tema 1.5. Koouposanue ungpopmayuu. Cucmemsl cuucieHus

Ba3oBble 31eMeHTBl KOMOHWHATOPHKH (MIEPECTAaHOBKH, pa3MelleHus, COYETaHH).
OcHOBHbIE TIOHATHS aiureOpbl JIOTMKH: BBICKa3blBaHWE, JIOTMYECKHE OIMEpallyH,
MOCTpOeHHe TalIUIbl MCTUHHOCTH JIOTMYECKOro BblpakeHHs. [ paduueckuii meTon
anreOpel  joruku. [loHsaTHe MHOXecTBa. MouHOCT, MHOXecTBa. Onepauud Han
MHOXXecTBaMu. PellleHue JOru4ecKux 3a1ad rpaguueckuM crocooom.

Tema 1.6. KomnsiomepHoie cemu: 10KaibHole cemu, cemb Humepuem

KommnbrotepHblie cetu ux kinaccubukauus. Pabora B nokansHo# cetu. Tononoruu
nokanbHbIX cereil. OOmeH nanHeMU. [nobanbHas cete Murtepuer. IP- agpecanus.
IIpaBoBbie OcHOBBI paboThI B ceTH MHTEpHET.

Tema 1.7. Cayscoor Humeprnema

Cnyx0b1 1 cepBuchl VHTepHeTa (3/M€KTpOHHAas IOYTa, BHEOKOH(DEpEHIIHH,
dopyMsl, MecceHIKepbl, couuanbHble cetu). [lonck B MHTepHere. DnexTpoHHas
koMMepiusi. IludpoBble cepBUCHI rOCyJapCTBEHHBIX yciuyr. JlocTOBepHOCTB



uHpopmanuu B UnTepHere.

Tema 1.8. Cemesoe xpanenue 0aHHbIX U UUPPOB0O20 KOHMEHMA

Opranuzanus  JUMYHOrO  MHGOpPMAalMOHHOrO  mpoctpaHcTBa.  O6iayHble
XpaHWIMINA JaHHbIX. Pasnenenve npaB goctyna B OOJNIAYHBIX  XPaHMUJIMINAX.
Komnektupnas pabora Hax jokymeHtamu. CobGmomeHne wmep 6e30macHOCTH,
NpeAOTBpAIlAOIIUMX HE3aKOHHOE pacpOCTpaHeHHEe NEPCOHAIBHBIX JaHHBIX.

Tema 1.9. Hughopmayuonnan 6ezonacnocmeo

HUudopmanuonnas Oe3zomacHocTh. 3ammra uH(Gopmauuu. HMHbopMaioHHas
OesomacHocth B Mupe, Poccun. BpenoHocHble mnporpamMmbl.  AHTHBHpPYCHBIE
nporpammel. besonacHocTs B MHTEpHETE (ceTeBBIe yrpo3bl, MOMIEHHUYECTBO). TpeHs
B Pa3BUTHH LUM(POBBIX TEXHOJOTWH; PUCKH M MPOTHO3bI WCIOIE30BAHMS IM(PPOBHIX
TEXHOJIOTHH NIPU pellieHUuH NpopeCCHOHABHBIX 3a/1a4H.

Pasnen 2. Ucnonb3oBaHHe NPOrpaMMHBIX CHCTEM H CEPBHCOB

Tema 2.1. Obpabomra unopmayuu 8 MeKCmMo8slx NPOUECCOPAX.

TexcroBble AOKyMeHTH. Buabl nporpamMmHoro obecrnedyeHds s 0OpabOTKH
TEKCTOBOW HH(pOpMAIMU: TEKCTOBBIe peaakTopsl Microsoft Word, LibreOffice Writer,
Google Docs. Co3naHue TEKCTOBBIX NOKYMEHTOB Ha KOMITbIOTEpe H O(OopMIiIeHHE
JNOKyMeHTa (orepaiuu BBOJa, pelaKTUPOBaHusl, HOPMATHPOBAHMS: CTUIIH, TAOIUIIBI).

Tema 2.2. Texunonocuu co30aHus CMPYKMypupoeaHHbIX MEKCHIOBbLIX
00Ky MEHMO8.

Mpmuoroctpanuuneie  10KyMeHThl. CTpykTypa [HOKyMeHTa. [ umepreKcToBble
noxkymeHThl. CoBMecTHas pabota Haa nokymeHToM. 111aboHBL.

Tema 2.3. Komnviomepuasn zpapuka u myrsmumeoua.

KommnetotepHas rpaduka u e€ Buasl. @opmarbl MyJIbTHUMEOUHHBIX (aiioB.
I'padpuueckue penaktopsr (IO Gimp, Inkscape). IlporpaMMel 1o 3amucu H

penakrupoBanus 3ByKa (IIO AyaunoMacrep). [Iporpammel penaktupoBanus Buaeo (110
Movavi).

Tema 2.4. Texnonozuu oopabomku zpaguueckux oobeKmos.

Texnomorun 00pabOTKH pa3nUYHBIX OOBEKTOB KOMIIBIOTEPHOH rpaduku
(pacTpoBble U BEKTOPHBIE H300pakeHus, 00paboTka 3ByKa, MOHTaX BHJIEO).

Tema 2.5. Ilpeocmaenenue npogheccuonanviot unpopmauuu 6 eude
npezeHmayuil.

Bungel xomnerotepubix npesentaunii. PowerPoint, Prezi, Canva. OcHoBHBbIE
JTansl pa3paboTKH npeseHTaUUd. AHuMauus B npesentauuu. [labnonsr. Komnosuius
00BEKTOB MPE3eHTALIMH.

Tema 2.6. HumepakmugHsle u My/ibmumeouiinsle

[ TpuHLIMIBI My TbTUME M. IHTepaKTUBHOE NpecTaBlIeHHe WH(OPMAIIHWH.

Tema 2.7. 'unepmexcmosoe npedcmaeieHue.

SA3bik pasmetku runeprekcta HTML. OdopMiernne runepTeKCTOBOM CTPAHHUIIBL.
Be6-caiiThl 1 BeO-CTpaHHULIBI.

Paspnen 3. UndopmannonHoe MoeiTHpOBaHHe

Tema 3.1. Hcmounuku onachocmu 6 6Oeimy. Ilpopunakmuxa u nepeas
HOMOUW{b NPU OMPAGIIEHUAX U MPAEGMAX.

[IpencraBieHue O KOMIBIOTEPHBIX Mojensx. Buabsl Mozmeneid. AneKBaTHOCThb
Mozend. OCHOBHBIE 3TaIbl KOMIIBIOTEPHOTO MOIETMPOBAHHS.



Tema 3.2. Cnucku, zpaghoi, Oepegosa.

Crpykrypa unbopmanuu. Crucku, rpadsl, AepeBbs. ANTOPUTM TOCTPOEHHS
JiepeBa peLieHHH.

Tema 3.3. Mamemamuueckue mooenu é npogheccuonaibHol ob1acmu.

AJITOPUTMBI MOJIEIMPOBAaHMsl KpaTUaHIMX My Tei Mex Iy BepluMHaMu (AJIrOpUTM
HeiikcTpel, MeTon nMHAMHYECKOrO NPOrpaMMUPOBaHMS). DIEMEHTHI TEOPUH HIP
(BBIMIpBILLHAS CTpATerus).

Tema 3.4. Ilonamue anzopumma u 0CHOBHbIE AJI20PUMMUYECKUE CHIPYKMYPb.

ITonstue anroputma. CpoiictBa anroputMa. CnocoObl 3amKMcH aJropuUTMAa.
OcCHOBHBIE ~ IrOPUTMUYECKHE CTPYKTYpPBL  3allMCh QJrOPHTMOB Ha  S3BIKE
nporpammupoBanus (Pascal, Python, Java, C++, C#). AHanu3 aliropuTMoB ¢ TTOMOILBIO
TPacCUPOBOYHBIX TAOIHII.

Tema 3.5. Ananus anzopummoe 6 npogeccuonanbHoii odracmu .

CTpyKTypHpOBaHHbIe TUIIbI JaHHbIX. MaccuBbl. BecromorartenbHbie alrOPUTMEL.
3agaud TOMCKa dJeMeHTa C 3aJaHHBIMH CBOMCTBaMH. AHAJM3 THUIIOBBIX JIrOPUTMOB
00paboTKH YHCel, YUCIIOBBIX MOCIEI0BATEIbHOCTEH H MaCCHBOB.

Tema 3.6. Ba3bvt 0aHHbIX KAK MOOeNlb npedmMemHou obaracmu.

basbl 1aHHBIX KaKk MoJenb npeaMeTHOR obnacTu. Tabmuubl U pensunoHHBIE 0a3bl
JAHHBIX.

Tema 3.7. Texnonozuu obpabomku uHgopmayuu 6 31eKMPOHHBIX MADTUUAX.
Tabnuunenid npoueccop. [Ipuembl BBOJa, penakTHpoBaHHS, (OPMATHPOBAHHUSA B
TabaMYHOM polieccope. Appecauus.  CoptupoBka,  (GHIBTpaLMs, YCJIOBHOE
thopmaTupoBaHue.

Tema 3.8. @opmyivt u hyHKyuu 6 31eKMPOHHBIX MaAdIUYAX.

@opmyibl ¥ (QYHKIUH B 3JIEKTPOHHBIX Tabmuuax. BerpoeHHble QYHKIMH M UX
UCIONb30BaHHe. MaTemMaTHuecKue U cTaTUCTUYeCKUe QyHKIUK. JIornyeckre QyHKIIHH.
@®unaHcoBble QyHKuMU. TexcToBble dyHKIMH. Peanu3amus MaTeMaTHYECKHX MOIeENei
B DJIEKTPOHHEBIX Ta0IHMIIaXx.

Tema 3.9. Buzyanuzayua OGHHbIX 8 3/1CKMPOHHBIX MADIUUAX .

Busyanu3anus JaHHBIX B 3JIEKTPOHHBIX TaOIHLIaX.

Tema 3.10. Mooenuposanue 8 31eKmpoHHbIX Mmabauyax (Ha npumepax 3aoay
U3 pasHsix npogheccuoHaIbHbIX 0bracmeii).

MoenupoBaHye B 3JEKTPOHHBIX TabiMuax (HanpuMmep UCIOIb30BaHHWE TaOJIMIL
JUISl pacyeTOB SKOHOMUYECKHMX IOKa3zaTeled NpeAnpusTUid, IWHAMMKHA HaceleHus
peruoHa).

Pasgen 4. OcHOBBI aHAJIHTHKH H BH3YAJIH3a0HH JAHHBIX

Tema 4.1. Moodenu oanmebix.

Hancrpoiika Excel Power Pivot, TabnudHoe mpencTaBieHHe NAHHBIX, 3KCIIOPT
INaHHBIX, MOJIENIH IaHHBIX, OOJBIINE TaHHEIE.

Tema 4.2. Buzyanuszayus OaGHHbIX.

Ananutnyeckuii cepuc Yandex Datalens: OO6muii 0030p, BO3MOXXHOCTH.
Perucrpauus, wuntepdeiic. Mapkermieiic, noakmouyeHue. Co3gaHue 4dYapTOB H
nambopIoB.

Tema 4.3. [Tomoku oannsix.

Ananutudeckuid cepBuc Yandex Datalens: Ilotoku nanubix. [TonkmoudeHHne K




CYETUMKY YandeX METPHKH.

Tema 4.3. Ilpunamue pewieHuil Ha 0CHOBe OAHHbIX.

Ananutndeckui cepBuc Yandex Datalens: IlpunaTHe pemeHuii Ha OCHOBe
naHHbIX. ['eonannble. TenioBbie KapThl.

Tema 4.3. IlIpoekmuan paboma. Keiic ananusza oanusix.

Ananutudeckuii cepBrc Yandex Datalens: Pa6ora ¢ naraceramu. Keiic ananmusza
JaHHBIX.

Pasnen S. AHaJIMTHKA H BH3yaJH3auus JaHHbIX Ha Python

Tema 5.1. Beeoenue ¢ azvik npozpammuposanus Python.

WurtepakTuBHas cpefa mporpaMMupoBaHie Ha Python. BBox M BBIBOJ JaHHBIX.
@®ynkuuu print(), input(). Tunel nanHeix. MareMaTuueckue ONEpallMK C LEJBIMH H
BEIIECTBEHHBIMH YUCIIAMH.

Tema 5.2. Ocnognbie anzopummuyeckue Koncmpyxkyuu na Python.

IlonaTne nOrM4YecKHX BBIpOXKEHUH M onepauuil. JIM3bIOHKIMS, KOHBIOHKIMS,
orpuniande. Tabmuua wuctuHHOCTH. [IpoBepka ycnoBusi B Python. Cunrakcuc
uHcTpykumi if, if-else, if-elif-else. Peamusauns umknumyeckux anroputmos B Python.
Oyukuus range(). Cunrakcuc nukia for, uukna while.

Tema 5.3. Paboma co cnuckamu u cioeapamu.

ITonstue cnmcka B Python. Cospanue u cuutbiBaHue cruckoB. OYHKIHH H
MeToabl crnucKoB. [lonstue cimoBaps. Otiauuus crnoBapedi oT cmuckoB. Co3naHue
crnoBaps. Metozp! cioBapeii. [IpumeneHue criuckoB U cioBapeii B peaibHBIX 3a1a4yax.

Tema 5.4. Anarumuxa oannsix Ha Python.

ITonsitTue nanHbIX, OonplMX naHHbIX. Habopsl manubix. Ilnatdopma Kaggle.
bubnmoreka Pandas. O6bekts Series u DataFrame. ITony4yenue obuieit undopmanuu o
naHHbIX. MHAeKcalus no ycloBUsSM U U3MEHEHHe JaHHBIX B TaOJIHIaX.

Tema 5.5. Ananus OanHbIX HA NPAKMUYECKUX RPUMEPAX.

IloHATHE CTaTHCTHKH, ONMCATENbHOM CTAaTUCTUKH. OmNMcaTeNnbHBIA aHAU3
naHHelX. OCHOBHBIE ONMcaTeNbHble CTaTHCTUYECKHE BEMYHMHBI (YacToTa, CpeaHee
apuMeTHHECKOe, MeJIuaHa, MOJa, pa3Max, CTaHAApTHOe OTKJIOHeHHe). DYyHKIMH
onucarenbHOM cTaTUCTUKH B Python Pandas. IlpakTuka BbUMCIIEHHS ONMHCATENBHBIX
cTaTHCTHYeckuX BenudwuH B Python Pandas.

Tema 5.6. OcHoebl éusyanu3ayuu OGHHbIX.

HeobxonumocTe BH3yanu3alnuMu MAaHHBIX [ aHaigu3a. [loHATHE Hay4YHOM
rpaduku. bubnuoreka Matplotlib. ITonstue pucynka B Matplotlib. OcHOBHBIE BHIBI
rpaduKoB (THCTOrpaMMbl, AMAarpaMMBl pacCesiHHs, AHarpaMMa pa3Maxa, JIHHEHHBIH

rpaduK, Kpyrosas Juarpamma, TersioBble KapThl). OCHOBHBIE rpaduyecKue KOMaH/ sl B
Matplotlib.

Tema 5.7. Ocroebl susyanuzayuu OGHHbIX.

XapakTepuCcTHKa OCHOBHBIX JTamoB Mpollecca aHalM3a HaHHbIX. [loAroroBka
naHHeiXx. MccnenoBanve M BH3yanu3alnus NaHHBIX. [locTpoeHue mpecKa3aTelbHOM
Mozaenu. MHrepnperauus pe3ynbTaToB aHaiu3a. Peanu3aius OCHOBHBIX JTalloB
Ipolecca aHallk3a JaHHbIX Ha MpuMepe Habopa JaHHBIX U3 MPOQeCCHOHATBLHOM chepbl.

Pa3ges 6. OcHOBBI HCKYCCTBEHHOTO HHTE/LIEKTA

Tema 6.1. HckycemeeHnHbl il unmeniekm: noHamue, chepbl npumMeHeHus.

CymHOCTE TMOHATHS  «UCKYCCTBEHHBIM HMHTEIUIEKT», MCTOPHS pa3BHUTHS



MCKYCCTBEHHOIO MWHTEJIeKTa, «caabbli» HCKYCCTBEHHBIH MHTEIUIEKT, «CHIIBHBIIN»
MCKYCCTBEHHBIH HHTEIUIEKT, CQepbl INPUMEHEHHs W [EePCIeKTHBB Pa3BUTHS
MCKYCCTBEHHOT'0 UHTEJLJIEKTA.

Tema 6.2. Mawunnoe obyyenue: nonamue, 6uobl

ITonsTe ¥ BUABI MaMHHOTO 00y4eHHs; oOydeHHe ¢ yduTesieM, oOydeHue 6e3
YUYHTENs, 3a/la4ya PerpeccHH, 3ajJada KjiacCHpHKalMM, 3ajJada KiacTepu3alud, oTOop
JaHHBIX U MOJENU MalIHHHOTO O0y4eHHUs.

Tema 6.3. Smanst paspabomku mooenu mMawiunHozo ooyuenuna. bubnuomexu
MAUWIUHHOZ20 00YYEeHUA.

Oransl pa3pabOTKH MOZEIM MAlIMHHOrO OO0yd4eHHUs: onpe/elieHHe IeJTH U 3a1a4
(uenp Kak Moaenb pe3ynbTaTta, OTIMYMS ILETd OT 3aJad4, METPUKH Ul OLEHKH
pesynbTaTa), cOOp M NOATOTOBKA JAaHHBIX, pa3paboTKa MOIEIH, TECTHPOBAaHHE MOJIENH
(Banupauums mozenu). ITpo6iems! nepeoOyuenus. bubnuorexu MaltHHHOTO 00y YEHHS.

Tema 6.4. /Iluneunasn pezpeccus.

[lonsatne nuHeHHOW perpeccuu, neneBas (QYHKUMs, JMHEWHOEe YpaBHEHWE,
rOMOCKEIaCTHYHOCTh [aHHBIX; NOAOOp KO3(POUIMEHTOB JIMHEHHOTrO YypaBHEHHMS.
Co3znanue, o0yueHue U OLIEHKa MOJIENIY IMHEHHON perpeccuy; HelTHHeHHbIE (yHKIIHH.

Tema 6.5. Knaccugpuxayua. /locucmuyeckan pezpeccus.

Llenn u 3apaumn knaccuduxaumu. [Ipumepsl pemreHus 3amad KiacCHGUKALKMU C
IIOMOILBIO HCKYCCTBEHHOIO MHTeNIeKTa. JInHelHbIH KiaccudukaTop, rUIepIiocKOCTb,
OuHapHas KiaccupHKaLus, MyJIbTHKIACCOBAs KJIacCH(HKALKA; CO3AaHne, 00ydeHHe U
OLIEHKa MOJIENH JIOTHCTHYECKOM perpeccumu.

Marpuna ommboK, METpHKH Ka4ecTBa JIOTUCTHYECKOH PerpeccHu.

Tema 6.6. /lepesva peuwienuit. Ciyuainslii ie .

JlepeBo pemenuii, atpudyThl, 3@ dekTHBHOCTE pa3OueHus, rayOuHa AepeBa, uaes
QIrOpMTMa CJIy4yalHOro Jieca, NPUHLHMII MYJIPOCTH TOJNIBI, CIy4YalHBIH Jiec OJid
pelleHus 3a1auu Ki1acCuUKaIMKM U PerpecCHH.

Tema 6.7. Knacmepuszayus.

Knacrepusanus, airoput™M k-cpenHux, HeHTPOUI, pacCTOSIHHE MEXIY TOYKaMH,
pelleHue 3a1a4H KlacTepHu3ali.

Tema 6.8. Qb6o0bwenue u cucmeMamu3auyus OCHOBHBIX NOHAMUU RO
MAuUHHOMY 00yUeHUuIo.

[ToBTOpeHHEe KIIIOUEBBIX KOHIEMIHH ¥ TEPMUHOJIOTHH. AJITOPUTM BBINOJHEHHUS
pabotbl «Co3n1aHue CHHKBEHHOB M BH3yaJlbHOH KapThl 3HAHHH [0 MAaIIMHHOMY
00y4eHHION.

Tema 6.9. Paspabomka mooeiu MAWUHHO20 00Y4eHUA OIA peudeHUn 3a0ayu
Kaaccugpuxkayuu.

[ToTHOLEHHBINH LMK MPOEKTUPOBAHHUS M peau3alliii MOJENH KiIacCH()HKAIIUK:
M3y4eHHUe, aHaIU3 U MpeoOpa3oBaHMe AAHHBIX; BEIOOp MOJenu, ee oOydeHHe; OLIEHKA
KauecTBa paboTsl MoJienH; pa3paboTKa NMpe3eHTalliH; BEICTYILIEHHE.

Pazgen 7. OcnoBbl 3D moaeinpoBaHus

Tema 7.1. Cucmema mpexmepnozo mooenuposarnus KOMITIAC-3D LT. Okwno
Hokymenma.

CucrteMbl aBTOMAaTH3UPOBAaHHOIO IPOEKTHPOBAaHUS: WUCTOpHS, Ha3HAYeHHe,
npumepbl. KOMITAC — KOMIIneke ABromaTtusupoBaHHbIX CHcTeM. 3amycK CHCTEMBI



KOMIIAC-3D. Untepdeiic cucTeMsl

Tema 7.2. OcHoséHble npueMbl  CO30QHUA  2€0MEMPUYECKUX  Mel

(MHOrOrpaHHUKH, TeNla BPAIleHHs, ICKU3bI, TPYIINbI FEOMETPHYECKUX TE).

[TocTpoenre reoMeTpHYeCKHMX NPUMHTHBOB (OTpPE3KOB, IPSIMOYrOJIbHHUKOB,
OKPYXHOCTH). MHOrorpaHH¥KH M Tela BpallleHUs: BUIbI MHOTOTPAHHHUKOB, JJIEMEHTHI
MHOTOIpaHHHMKA, IIPUMEpPbl TEOMETPUYECKHMX TeJl, OrpPaHHYEHHBIX IUIOCKHMH
NIOBEPXHOCTSAMH, SNIEMEHTHI Tel BpallleHus (ouepkoBas oOpasyiolasi, oCh BpalleHus,
MOBEPXHOCTh  BpalleHMsi, OCHOBaHWe). OCHOBHbIE  TNpHEMBI  ITOCTPOEHHS

MHOTOrpaHHMKOB M Tesn BpauleHus. l[loctpoenne 3ckuzoB. Co3naHue T'pyMIibl
reOMETPUYECKHX Tel.

Tema 7.3. Peoakmupoeanue 3D mooenei. Cozoanue 3D moodeneii.
Omceuenue yacmu demanu.

CylHOCTh NOHATHS «peNaKTUPOBaHHWE», 3a/JaYd peNaKTHPOBAHHMS ICKH30B, 3d
Mozelneil, OCHOBHbIE ciocoObl pepaktupoBanus 3 D moneneii. Co3nanue 3 D momeneit ¢
3NeMeHTaMHu 3akpyrieHusi (ckpyrienusi) U ¢ackamu. Cosganue 3d mopnened mo

IUIOCKOMY 4epTeXy I[IOCPECTBOM Ollepallid «BpalleHus». PacceueHue netanu
IUIOCKOCTBIO.

Tema 7.4. Cozoanue 3d moodeneii npocmeiuiux 06veKmoe.

BeinonHenue npoektHoi pabotbl «Co3nanue aBropckux 3d mozenei»: BbIOOp
NpOCTEHIMX O0BEKTOB (OBITOBBIX, TEXHHYECKHX M CTPOMTEIbHBIX) IS CO3JAHHS
MoJieNd (CaMOCTOSTeNbHO WJIM C MOMOLIbIO IMpernojaBarens); obocHOBaHME BhIOOpa,

CO3JaHHE MOJCIIH 06’beKTa, NOArOTOBKA IIPE3CHTAllHH H IIPEACTABIICHHUE BBINIOJTHEHHOH
MOJIECIIH.

5.3. JlabopaTopHblie paboTbl

Tabnuna 3. Tematuka, hopMa 1a60paTOPHBEIX PabOT H HX TPYI0EMKOCTh

IMopaakoBbIii HOMep TemaTHKa NPaKTHYECKOr0 3aHATHA Tpynoe
pa3aena MKOCTh
B 9acax.
aznen 1. Uudopmauus u [Tema 1.1. Madopmainia 1 MEQOpMaHOHHbIE HPOLIECCHI. 0,5
(hopmaLHOHHas Tewma 1.2. [Toaxoas! K M3MEPEHHIO HHOPMALTHH. 0,5

nesTensHOCTh Yenioeka  |1ema 1.3. KomnbioTep u uudposoe npeacrasienne HHGOpMaLMK. 1
Y cTpOICTBO KOMIBIOTEPA
Tema 1.4. Koguposanue uHdopmauni. CHCTEMbI CYHCIEHHA. 1
Tema 1.5. DneMeHTBI KOMOMHAaTOPUKH, TEOPHH MHOXKECTB M
aTeMaTH4eCcKOii JIOTHKH

Tema 1.6. KoMOblOTEpHBIE CETH: JIOKAJTLHBIE CETH, ceTh MHTepHeT
Tema 1.7. Cnyx0bl HHTEpHETA

1

|

Tema 1.8. CeTeBoe XpaHeHHe JAHHBIX H UM(POBOr0 KOHTEHTA 1
Tema 1.9. MudopManmoHHas 6e30MacHOCTh 1
1

1

Paznen 2. Ucnonp3oanue [Tema2.1. O6paboTka HH(GOPMALHH B TEKCTOBBIX MpOLEcCcOopax

MPOrpaMMHBIX CHCTEM U [Tema 2.2. TeXxHONOruM CO3JaHUsA CTPYKTYPHUPOBAHHbBIX TEKCTOBBIX
CEpBHCOB /IOKYMEHTOB

Tema 2.3. KomnbloTepHas rpadHka 1 MyJIbTHMEIHA 1
Tema 2.4. Texnonoruu o6paboTku 1
rpaguuecknx 00bEKTOBR
Tema 2.5. Ipencrasnenue 2
npodeccHoHabHOH HH(OPMALIHK B BHIE MPe3eHTaHH
Tema 2.6. MHTepakTHBHBIE W MYJIbTHME I HbIe 00BEKTHI HA cliaiine 1




IlopsaakoBbIii HOMep TemaTHKa NPaKTHYECKOT0 3aHATHH pyaoe
pa3jeJia KOCTh
qacax.

Tema 2.7. 'unepTekcToBOE MpeJcTaBleHHe HH(opMaLIUH
Paznen 3. Tema 3.1. Monenu 1 MoenMpOBaHKE. JTAMbI MOAEIHPOBAHHA
hopMaLHOHHOE Tema 3.2. Criucku, rpadsl, IepeBbs

OZIeTUPOBaHHE Tema 3.3. MaTemaTuyeckue MoaenH B mpodeccHoHaNbLHOH 0bJacTH

[Tema 3.4. ITonATHE AITOPHTMA H OCHOBHBIE &JITOPHTMHYECKHE CTPYKTYPBI

Tema 3.5. AHaJIH3 aNrOpHTMOB B podeccHoHANBHOMH obnacTu

Tema 3.6. ba3bl NaHHBIX KaK MOJENb MpeaMeTHOMH obnacTu

Tema 3.7. TexHonoruu 06paboTkH HHGOPMAIIHMH B 3TMEKTPOHHBIX TA0NUIIAX

Tema 3.8. @PopMyJibl U QYHKIUHMH B TeKTPOHHBIX TabaHLAX

Tema 3.9. Buzyanuzauus JaHHbIX B 3JIEKTPOHHBIX TabIMIax

Tema 3.10. MogennpoBaHKe B 371eKTPOHHBIX Tabiuuax (Ha mpuMepax 3anau

13 npodeccuoHanbHO i 06nacTu)

Pasnen 4. OcHoBbl Tema 4.1. Mozie/H 1aHHbIX

QHATTHTUKH U Tema 4.2. Busyanu3samus JaHHBIX 0,5

Pﬂ3yann3auun JaHHBIX Tema 4.3. IToTOKM naHHBIX 0,5

Tema 4.4 [1punaTHE pelneHHii HA OCHOBE JAHHBIX 0,5

Tema 4.5 INpoekTHan pabota. Keiic anain3a 1aHHbIX 1

Paznen 5. AHanutuka i [lema 5.1. Beenenue B s3bik nporpaMmmupoBanus Python 1

BU3yaJiM3aLMsa JaHHbIX Ha [[ema 5.2. OCHOBHbIC AITOPHTMHYECKHE KOHCTPYKIHMH Ha Python |

Python Tema 5.3. PaboTa co ciMCKaMH M CJIOBapAMH 1

Tema 5.4. AnanuTrka navssiX Ha Python 1

Tema 5.5. AHanu3 JaHHBIX Ha MPAKTHYECKHX IPHMEpPax 1
1
2
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Tema 5.6. OcHOBBI BU3yaJIH3allMH JAHHBIX

Tema 5.7. IpoekTHas paboTa « AHanu3 OONBIINX JaHHLIX B
npodeccuoHaNbHON chepen

IPazmen 6. OcHOBBI Tema 6.1. UcKyccTBEHHbIH HHTEIIEKT: MOHATHE, Chepbl MPHMEHEHUS 1
MCKYCCTBEHHOI'O Tema 6.2. Mammnuoe 00yueHHe: NOHATHE, BHIbI 1
MHTE/UIeKTa Tema 6.3. Dramne! pa3paboTku Mozeu MalHHHOTO 00y4eHHs. bubinorexku 1
MaLIMHHOTO 00Y4YeHHA

Tema 6.4 JIuneitnas perpeccus

Tema 6.5 Knaccudukanus. JloricTHueckas perpecchs

'Tema 6.6 Jlepeba pemenuii, Crydaiinbii ec

Tema 6.7 Knacrepusauus

Tema 6.8 OO0OoOmeHWe W CHCTEMAaTH3allMAd OCHOBHBIX MOHATHH MO
MaIMHHOMY 00yU4eHHI0

Tema 6.9 PazpaboTka Monenu 1
MaLTHHHOTO 00y4YeHHs 1A pelleHns 3a1a4H K1acCHQHKaLHH
Paznen 7. OcuoBel 3D Tema 7.1 Cuctema TpexmepHoro Moaenuposadns KOMITAC-3DLT. 0,5
MOJIETHPOBaHHS OxHo JlokymenTa
Tema 7.2 OcHOBHBIE TpPHEMBI CO3JaHMA TEOMETPHYECKHX  Tell
(MHOTOrPaHHHKH, TeNa BPALICHHs, ICKU3b], TPYIIIbITeOMETPHIECKHX Tel) 0,5
Tema 7.3 PenaktupoBanue 3 D moneneii. Co3nanue 3 D moneneii. 0,5
OTceveHHe 4acTH JeTaJIH
[Tema 7.4 Coznanue 3d mozeneit npocreimux 00bEKTOBR 0,5

ot | ot | et | et | et

6. CamocTosiTe1bHas padoTa 00y4alomuXcs H TEKYIIHH KOHTPOJIb HX YCII€BA€MOCTH

6.1. Lletn camocTosITEILHOM PaboThl
CamocrosiTenibHas paboTa siBIsieTCS BaXKHOW 4acThiO y4eOHOro mnporecca U MMeer
LENBbI0 3aKperuieHre U yriyOlieHHe 3HaHHH, MOJyYeHHBIX Ha JIeKIMsAX, Oonee aeTanbHOE
W3ydEeHHE OT/AEIbHEIX TEM B COOTBETCTBHHM C IPOrPaMMOil U pPeKOMEHJIOBaHHOH y4eGHOM
JTUTEpaTypoit; (GOpPMHpPOBaHHE CHOCOOHOCTEH K CaMOCTOATEJIbHOMY [IO3HAHHMIO H
o0y4YeHHIO, TIOUCKY JIMTepaTypsl, 0000IIeHHIO, OG(OPMJIEHHMIO M IPEACTABICHHIO
MOJy4YEeHHBIX pe3yJbTaTOB, WX KPUTHYECKOMY AaHalu3y, apryMEeHTHPOBaHHOMY



OTCTAaWBAHHWIO CBOMX I[IPEJIOKEHUH, YMEHHUM MOATNOTOBKM BBICTYIJIEHHH W BENCHHUS
IHUCKYCCHH.

6.2. Opranu3anus H coiepKaHHe CAaMOCTONATEIbHO#H paboThI
CamocTrosTenbHass pabora 3aKiIoyaeTcss B HM3YYEHHH OTJENbHBIX T€M Kypca IO
3aJIaHUI0 TIperiojaBaTeliss MO0 pPeKOMeHJIyeMod MM y4eOHO# nuTepaType, NOArOTOBKE K
nabopaTopHbsIM paboTaM, K 1udPepeHIHpOBaHHOMY 3a4eTy.

7. YueOHO-MeTOAHYeCcKOe H HHPOPMALIHOHHOE o0ecneyeHHe NHCUHILIHHbI
7.1. OcHOBHas IHTEPATYpPa MO JHCHHIIJIHHE

1. bocosa, JI.JI. Mudopmatuka. 11 kmacc. bazossiit ypoBens : yuebuuk / JLJL
BocoBa, A.10. bocoga. - 4-e u3n., crep. - Mocksa : IIpocsewmenue, 2022. - 256 c. -
Cepsep. - Tekcr : oanmektponnsid. - ISBN 978-5-09-087408-8. - URL:
https://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/188444 . - (ID=188444-0)

2.  bBocosa, JI.JI. Undopmartuka. 10 knacc. bazossiii yposens : yuebnuk / JLJL
Bbocosa, A.JO. bocosa. - 7-e u3n., crep. - Mocksa : IIpocsemenue, 2024. - 288 c.

- CepBep. - Tekcr : oanexktpoHHbii. - ISBN 978-5-09-116784-9. - URL:
https://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/188448 . - (ID=188448-0)

3. Bocosa, JL.JI. Uudopmatuka. 10 knacc : yye6nuk / JI.JI. bocosa, A.IO.
Bocosa. - Mocksa : BUHOM. Jlaboparopus 3nanui, 2016. - 288 c. - Cepsep. - Tekcer :
3JIEKTPOHHBI. - ISBN 978-5-9963-3141-3. - URL:
https://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/188447 . - (ID=188447-0).

7.2. JlonoJIHHTE/IbHAS JIHTEPATYyPa MO IHCIHHILTHHE
1. I'aBpunos, M. B. UudopmaTuka. ba3ossiii ypoBeHb. 10—11 kiacchl : y4eOHHK
s cpenHero obuiero obpasosanus / M. B. I'aspuinios, B. A. Kiiumos. — 6-e u3n.,

nepepab. u gon. — MockBa : HM3marensctBo lOpaiit, 2026. — 318 c¢. —
(ObmeobpazoBarenbublii  1uKia). — ISBN  978-5-534-20332-5. — Tekcr
anextponubii // OOpasoBarensHas 1uatgopma IOpaiit [caiit]. — URL:

https://urait.ru/bcode/589143 (nara obpamenus: 02.03.2026). - (ID=189876-0)

2. Bouk, B. K. MadopmaTrka : yaebHoe nocobue amsi cpeHero npodeccHoHalIbHOTo
obpasosanus / B. K. Bonk. — 2-e u3n. — Mocksa : U3narensctBo HOpaiit, 2024.
— 226 ¢. — (TTpodeccuonansuoe obpaszosanue). — ISBN 978-5-534-18452-5. —
Tekcr : anexrponnsli // O6pa3oBarensHas miardopma Opaiir [caiit]. — URL:
https://urait.ru/bcode/535033 (narta obpamenus: 02.03.2026). - (ID=189876-0)

3. Banamosa, C. A. Marematika u uHpopmarthka : ydeOHoe mocobue / C. A.
Banamosa, M. B. Jlazaniok. — MockBa : Poccuiickuii yHUBEpCHUTET ApYKOBI
HapooB, 2009. — 192 c. — ISBN 978-5-209-03050-8. — Texkcr : 3neKTpOHHBIH //
Iludposoit obGpazosarensHblii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/11401.html (mata oOpamenus: 22.09.2025). —
PexxuM mocTyna: Ajs aBTOPU3UP. [10JIb30BaTeNeH. - (ID=142712-0)

4. JlaBpos, /1. H. Uudopmaruka. 10-i knacc : yuebHOe nocodbue as NMOATOTOBKH K
EI'D: [16+] / 1. H. JlaBpoB ; OMcKuii rocyaapcTBeHHbIH yHUBepcuTeT UM. O. M.
JlocroeBckoro. — OMck : OMCKHii rocyaapcTBeHHbIH yHHBepcuTeT uM. D.M.
JloctoeBckoro (OmIY), 2018. — 56 c. : Tabn., cxem. — Pexum poctyma: mo




noanucke. — URL: https://biblioclub.ru/index.php?page=book&id=562976 (mara
obpamenus: 22.09.2025). — bubauorp. B kH. — ISBN 978-5-7779-2239-7. — Tekct
: aNeKTpoHHBIH. - (ID=189881-0)

5. Jlaspos, 1. H. Uudopmartuka. 11-i knacc : yueOHOe nmocoOue st MOATOTOBKH K
EI'D : [16+] / A. H. JlaBpoB ; OMckuit rocy1apcTBeHHEIH yHHBepcuTeT uM. ©. M.
HocroeBckoro. — 2-e u3a., Aomn. U nepepad. — OMck : OMCKUA rocyaapCTBeHHbIR
yHuBepcuter uM. ®.M. JloctoeBckoro (OmI'Y), 2018. — 280 c. : Tabm., cxeM. —
Pexxum nocTyna: no MOJUTHCKE. -
URL: https://biblioclub.ru/index.php?page=book&id=562977 (nara  obpamieHus:
02.03.2026). — bubnuorp. B kH. — ISBN 978-5-7779-2235-9. — Texkct :
aeKTpoHHBIH. - (ID=189882-0)

6. Undopmaruka : yuebHoe nocobue mis CIIO / cocraButenu C. A. Pribanka, I'. A.
[IIkaToBa. — CapatoB : [Ipodobpa3zoBanue, 2021. — 171 c. — ISBN 978-5-4488-

0925-5. — Texer : anexrponHslii // LludpoBoit obpaszoBareneHbiii pecypc IPR
SMART : [caiit]. — URL: https://www.iprbookshop.ru/99928.html (nara
obpamenus: 02.03.2026). — Pexxum nocTyna: A aBTOPH3HUP. IIOJb30OBaTENeH. -

DOI: https://doi.org/10.23682/99928. - (ID=189882-0)

7.3. MeToan4ecKkHe MaTepHAJIbI

1. IlleBuenko, A.C. HubopmarHka : KOHCIEKT JeKUMH : B cocTaBe Yy4eOHO-
Mertoaudeckoro komruiekca / A.C. IlleBuenko; TBepckoi roc. TexH. yH-T,Kad.
UIIM. - Teepb : TBI'TY, 2012 - (YMK-JI). - Cepsep. - Tekct :anextponHsIi. - 0-00.
- URL:https://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/97945. - (ID=97945-1)

2. KupcanoBa, H.B. Unpopmaruka : snekrponHsiid yuebuuk kype / H.B.Kupcanosa;
Tsepckoii roc. TexH. yH-T, LleHTp AMcTaHIHMOHHOTO O00y4eHUS U KOJUIEKTHBHOI'O
nosb30BaHus HHGopMmanMoHHbIMA pecypcamu (LIZIOKII). -Teeps : TBI'TY, 2008 -
Cepsep. - Teker : anektponHsbiit. - 0-00. -(1ID=72487-1)

3. YyeOHO-METOAMYECKUH  KOMIUIEKC  IMCUMIUIMHBI  00Ieobpa3oBaTesibHOro
uukna"Uadopmaruka. CrienuanbHOCTD: 38.02.08 Toprosoe 1eo.
HamnpasnenHocts (mpoduns): ToBapoBeauyeckass 3KCIepTH3a M OpraHH3alus
toproBoii nesrensHoctd : ®I'OC 3++ / Kad. Undbopmatku H IpHUKIATHOM
MateMatukd ; cocT. E.E. ®omuna. - 2026. - (YMK). - Tekct : 3JIEKTPOHHBIH. -

CepBep. - URL: https:/elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/189874 . -
(ID=189874-0)

7.4. IlporpammHoe obecniedeHHe N0 AHCUHIIHHE
- OC "Anbst Obpa3zoBanue" 8

- VYueOHblii KoMIUleKT mnporpamMmHoro obecneuenus KOMIIAC-3D v18 mns
npenoaaBaTesis

[Tporpammuoe ob6ecneuenne KOMITAC-3D v18

- MoiitOduc CrannapTHbIi

- WPS Office

- Libre Office

- Lotus Notes!Domino,

- LMS Moodle



- Marc-SQL

- MeralIpo,

- Office nns noma u y4ue6s1 2013
- 7zip,

- «KoncyneranT [ Limroc»

- «"apanT»

-OCPEJ OC

- 1C:Ilpennpustue 8.

- I1O PIX.

7.5. Cnennann3npoBaHHble 0a3bl JAHHbIX, CIPABOYHbIE CHCTEMbI, 3JIeKTPOHHO-
O6ubsHOTeYHBIEe CHCTEMBbI, TpodeccHOHaNbHbIE NOpTaabl B UHTEpHET

OBbC u nuuen3uonHbie pecypebl TBI TY pa3melieHsl:

Pecypcai: https://lib.tstu.tver.ru/header/obr-res

Ob TBI'TY: https://elib.tstu.tver.ru/MegaPro/Web

OBC "Jlaup": https://e.lanbook.com/

OBC "YHuuBepcuretckas 6ubnuoreka onnaitn": https://biblioclub.ru/

HaimoHanbHas 3nekTpoHHas 6ubnuoreka: https://rusneb.ru

ITOP IPRSmart: https://www.iprbookshop.ru/

DnekTpoHHas obpasosatenbHas rmatdopma "FOpaitt": hitps://urait.ru/

Hayunas snextponHas 6ubnroreka eLIBRARY': https://elibrary.ru/

WNudopmanuonnas cucrema "TEXHOPMATUB". Kondurypauus "MAKCUMYM"
cereBas Bepcusi (rogoBoe OOHOBIEHWE) : [HOPMAaTHBHO-TEXHHYECKHE,

HOpMaTHBHO-IIpaBoBbie U pykoBozsmue 1okyMeHTsl (I'OCTel, PJ], CHullsl u ap.].

JOuek 1, 2, 3, 4. - M. :Texuopmatus, 2014. - (JlokymeHTaums Qs

npodeccronanos). - CD. - Tekcr : anekTpoHHsbI#. - 119600 p. — (105501-1)

10.ba3za JaHHBIX y4e0OHO-MeTOqUIeCKHX
xoMmriutekcoB: https://lib.tstu.tver.ru/header/umk.html
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YMK pa3smernes: https://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/190139

8. MarepHa/ibHO-TeXHHYecKoe ofecneyeHHe
IMpu wusyuenun gucuuiuidHel «MHQopMaTHKa» HCMONB3YIOTCS COBPEMEHHBIE

cpeiacTBa OOydYeHHs: HarysAHble MOCOOUs, JUarpaMMBI, CXEMBI, [IPe3eHTalluH, ydeOHble
(GUITBMBL

Bo3MoXHa AeMOHCTpaI|s JEKIHOHHOIO MaTepuana ¢ MOMOLIbI0 MPOEKIHOHHOIO
obopynoBaHus.

9. OueHoynbie cpeacTBa AJid NPOBEACHHUHA I'lpOME)K’YTO'lHOﬁ ATTECTAIIHH

9.1. OuneHo4Hbie CpeACTBA AJisi MPOBEAEeHHs POMEXKYTOYHOH aTTecTaluu B Gopme
IK3aMeHa

V4eOHBIM MIaHOM 3K3aMEH MO JUCLUIIJIMHE He npeayCcMOTpEeH.



9.2. OneHo4HbIe CpeCTBA A5 IPOBEACHHS NPOMEKYTOYHOM ATTECTALHH B
¢opme nuddepeHIHPOBAHHOIO 3a4eTa

1. ®ongel oneHoYHbIX cpencts (nanee — ®OC) npenHazHaueHbl I KOHTPOIS H
OLIEHKHM 00pa30BaTeNbHBIX JIOCTHIKEHWH CTYIEHTOB, OCBOMBLIMX [pOrpamMMmy y4eOHOMH
aucuurnHel « MHpOpMaTHKay.

®opmoii aTTecTallMK N0 AUCLUIUIMHE SABIsSETCS TU(GepeHIMPOBaHHbIN 3a4eT.

HUtorom nuddepeHuupoBaHHOTO 3adeTa SIBISETCS OLEHKAa 3HAHWK W yMEHHi

oOyuatomierocs 1o nATHOaUTbHOM MIKane.

Yucno OuneroB ans mauddepennupoBanHoro 3avera — 20. Yucno Bompocos
(3apmanuii) B Gmiere — 3 (2 Bompoca Ui KaTeropuH «3HaTh» M 1 BOIpOC Ui KaTeropuu
«YMETB?).

[TponomkuTtensHOCTh AU depeHIupoBaHHOrO 3a4eTa — 45 MUHYT.

2. llkana  oueHWBaHHS  MNPOMEXYTOYHOM  arrectauuu B Qopme
middepeHIMPOBaHHOIO 3a4eTa — «OTIHYHO», «XOpOIIO», «YAOBJIETBOPUTEILHOY,
«HEYIOBJIETBOPHTEIBEHOY.

3. Kputepuu oueHku 3a quddepeHuMpoBaHHbIN 3a4eT:

IUISL KATETOPHH «3HATBY:

BBIIIE 6a3oBoro — 2;

0a30BEIi — 1;

HIKe 6azosoro — 0;

KPUTEPUH OLIEHKH U ee 3HaueHHUe JJI KaTeTOPHHU «yMEThb»:

oTcyTcTBUE yMeHus — 0 Oamn;

HaJIM4ue yMeHus — 2 Oasa.

4. Bupa nuddepeHIUpOBaHHOTO 3a4eTa — MUCbMEHHBbIH.

5. basa 3apaHuii, npeabsBiasiemMas o0y4yaromuMcs Ha qU(pepeHIIHpOBaHHOM 3ayeTe:
Bonpocsl 1151 NpoBepKH 3HAHHH B KATETOPHH «3HATBHY»:

1. Omnpenenuts nouaTus “nHdpopmanus”, “coobuienue”, “naHHble”,

“nH(OpMaIIMOHHBIN TIpoLece”.

[lepeuncnuTh OCHOBHBIE BUbI HHPOpMaIHH (110 Gpopme NpeacTaBIeHUs, 110

XapakTepy U3MeHEeHHs  T.1.).

. Chopmymnuposats popmyy XapTiu.

CdopmymupoBats dpopmyy IllenHoHa.

. OOBSACHUTH NIPUHILIMIT TO3ULIHOHHBIX CHCTEM CUYHCIICHUS.

Omucars HazHadeHHe ocHOBHBIX KoMnoHeHToB [1K (CPU, RAM, ROM,

HDD/SSD).

7. Onmcarb NPHUHIUI KOAMPOBAHUS LIENbIX YKcel (BKIItOYas MpeACTaBlIeHHE

OTpHLIATENIBHBIX YHCEN, HalpUMep, AOI. KOJ).

OOBACHUTD MOHATUSA: TIEPECTAHOBKH, Pa3MEILEHHUs, COUETaHHUS.

9. OnpenenuTh OCHOBHBIE OTIEPAIIHH TEOPHH MHOXECTB (00beIuHeH e, TepeceYeHH e,
Pa3HOCTh).

10.Onpenenuts ocHOBHBIE Toruueckue onepaumu (M, UJIW, HE, XOR, uMmniaukanus)
¥ X TaOJHMLBI HCTHHHOCTH.

e
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11.06B5CcHATE MOJENB “KIIMEHT-cepBep’ .

12.0nucarb Ha3HaueHue ocHOBHBIX npoTokonioB (TCP/IP, HTTP/HTTPS, FTP, DNS).
13.006bscHuTh NpuHLMN padboTel DNS.

14.0npenenuts ocHOBHbIE yrpo3sl b (Bupycel, dummunar, DDoS).

15.00BACHUTD pa3HHULYY MEXYy CHMMETPHYHBIM H aCHMMETPHYHBIM IIH(POBAHHEM.
16.00BACHUTE NOHATUSA CTHJIEH U MacTep-ClaiIoB B pe3eHTALHAX.

= 17.0mmucarp npyUHIUN pabOTHI THIIEPTEKCTA.

18.06BsAcHUTS pa3HULy MeXIy rpadom, 1€peBOM U CITHCKOM.

19.0mnpenenuts OCHOBHBIE IeMeHTEI rpada (BepiunHa, pedpo, ayra, Bec).

20.006BACHUTH KOHILETILMIO MAaTEMaTH4YEeCKOTO MOIETHPOBAHUSI.

21.0mpeenuTh NOHATHS: OJIOK-CXeMa, AITOPUTM, HIHKIIHYECKUE H YCIIOBHBIE
KOHCTPYKIWH.

22.06bscHuTh HazHauenne CYB]] u pensuuoHHOM MO/IeNIH TaHHBIX.

23.3natb ocHoBHbIe TUMBI 3anpocoB B SQL (SELECT, INSERT, UPDATE, DELETE).

24.06mscuuTh TUNBI JaHHBIX B Python (list, dict, tuple, set).

25.0npenenuth Ha3HauyeHHe 6ubmuorek NumPy u Pandas.

26.06wscHuTh NoHATHe Series 1 DataFrame.

27.00bACHATD, KOT/IA JTy4llle UCTIOJIb30BaTh TUCTOrPaMMy, a KOra — JuarpaMmy
paccesiHusl.

28.0Onmcath poJib BU3yaU3alliyi B POLECCe MPUHITHS PeIeHUH.

29.0mnpenenuts pasauiy Mexay MW, ManmmaaeiM 00yuenueM (ML) u I'my6okum
obyyenuem (DL).

30.Omnucats HazHayeHue meTpuk (MSE, Accuracy, Precision, Recall).

31.06bsacHuTh npuHIMO paboTe! JInHeiHoW/ JlorucTHYeckol perpeccun U JlepeBreB
pElLIEeHHH.

32.00BscHUTH Ha3HaYeHHEe OCHOBHBIX padouux cpea B KOMITAC-3D (nerans,
cbopka, uepTex).

33.0OnpenenuTh NOHATHS: CTENEHb CBOOOIBI, CTENIEHU HANIOXKEHHUs, CONpsDKeHHUe (B

KOHTEKCTE COOpPKH).
34.

Bonpocsl /151 NpoBEepPKH 3HAHHH B KATErOPHH «YMeETb»:
. Omwmcatp 3Tansl “HGOPMALIHOHHOTO MPOLIecca Ha MpUMepe KOHKPETHOM 3aaqyu.
. Onpenenutk, Kakoi B1A HHGOpMaLKHK npeobiaiaeT B 3aJaHHOM CLIEHAPHH.
. Paccuurars 00bemM undopmalim, cogepxamieics B COOOIIEHHH, UCTIONB3Y S
bopmyny XapTid.
4. Onpenenuth KOJIAYECTBO OUT, HEOOXOAUMOE /Il KOAUPOBaHHUS Habopa CHMBOJIOB C
Pa3sHOH BEPOATHOCTHIO.
5. IlepeBoauTh 4Kcia MEKIY Pa3IMUHBIMUA CUCTEMAMH CUHCIIEHHUS (JBOHYHAS,
BOCBMEPHYHAs, HIECTHAALIATEpUYHAS, IeCATUYHAs ).
6. Onpenenuth, KAKO# KOMIIOHEHT CUCTEMBI SIBJISIETCH “y3KMM MECTOM”’ TPH
BBINOJTHEHUU KOHKPETHOM 3an1a4u (Hanpumep, ObIcTpoit 00paboTku 60abIImMX
MacCHBOB JaHHBIX).
BeInonHsaTs apudMeTHUeCKHe Onepalyi B JBOMYHON CHCTEME CUUCIICHHUS.
. IIpumensTs HopMyibl KOMOMHATOPUKM JIs pacyeTa YKC/ia BO3BMOXXKHBIX BaApPHAHTOB
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B 33/1a4ax C OrpaHUYEHUSIMH.

9. HaxonuTth pe3ysibTaT OyjieBbIX onepaluid HaJl 3aJaHHbIMU MHOXXECTBaMH.

10.I1puBecTH JOrM4ECKOe BbIpaXXeHHe K HOpMalbHON (hOpMe WITH YIIPOCTHTH €TO.

11.UnTepnpernpoBats [P-agpec 1 MacKy moJaCeTH.

12.0mnpenenuth, KaKoi MPOTOKOJ HCIIOJIB3YyEeTCs /I KOHKPETHOTO CETEBOr0 CepBHca
(Hanpumep, A1 nepenayu ¢aiyios MK BeO-CTPaHHII).

13.0O11eHUTh OCHOBHBIE PUCKHU MPH HCIOJIE30BAaHMH HE3aIUIIEHHBIX CETEBBIX
XPpaHHUIIMIIL.

14.Buibpars Haubosee MoAX0oAsMUI METO IM(MPOBaHMs [UTs 3alMThI IaHHBIX B
3aBMCHUMOCTH OT TpeOOBaHMH (CKOPOCTB VS. HAIEHKHOCTH).

15.I1peiNI0XKUTH MePBI O 3alluTe HHGOPMALIMKM HAa OCHOBE aHaJlki3a ysA3BUMOCTH
CHUCTEMBI.

16.0npeenuTs, Kakoii popmar ¢aiina (HanpuMep, pacTPOBBIXA MM BEKTOPHBIN)
Jy4ile NOAXOMHT I KOHKpeTHOro Trra rpaguku (Gororpadus vs. 10roTuir).

17.ABromarryecku GopMaTHpOBaTh OONbIIME 00BbEMBI TEKCTA, UCNIOJb3Y sl CTHIH H
CTHJIM CITHCKOB.

18.Bri6paTth ONTHMAIIBHYIO CTPYKTYPY JAHHBIX (CIIMCOK, MACCHB, CI0Baph/Xell-
TalbJIMIIa) U XpaHEeHUs KOHKPETHOrO Habopa JaHHBIX.

19.IIpeacTaBuTh peanbHbIH 00BEKT (HaNpHMep, TPAHCIIOPTHYIO CETh UIIH HEPApXHIO
¢aiinos) B Buze rpada uiu aepesa.

20.0Omnpenenuthb, KaKue MapaMeTpbl HEOOXOAMMO YYECTh IPH MOCTPOCHUH
MaTeMaTHYECKOH MoJieNd Mpo(eCcCHOHAIbHOM 3a/1a4H.

21.AHanu3upoBaTh MPEeACTaBICHHBIH GparMeHT Ko/ia iIH OJI0K-CXeMYy M ONpe/eiTh
€ro BPEMEHHYIO CIIO’KHOCTb.

22.0npenensaTh CBA3M MeXIy TabauuaMu (OAMH KO MHOTHM, MHOTHE KO MHOTHM).

23.CocraBnsaTh cnoxasle SQL-3anpocsi ¢ ucnons3zoBanueM JOIN, GROUP BY u
ycnosuit WHERE 1151 BBIOOpKH JaHHBIX.

24 Hanucats koa Ha Python mmst peanu3auuu 6a30BbIX aITOPHTMHYECKHX CTPYKTYP
(LMKJIIBI, YCTIOBUSA ).

25.BsinonsaTs 6a30Bble onepanuu ¢ MaccuBaMu (NumPy) u DataFrame (Pandas):
GuIbTpaLHio, IPYNIMPOBKY, arperamuio.

26.Mcnions3oBaTh Python st 3arpy3Ku JaHHBIX, O4YUCTKH IPOITY IIEHHBIX 3HAYEHUH H
6a30Boit npenoOpaboTKH.

27.Beibpath Haubonee HHGOPMATUBHBIH C1IOCO0 BU3yalu3allMy /IS OTBETa HA
MOCTaBJIEHHbIN OU3HEC-BOMPOC.

28.UHTepripeTHpOBaTh MOJTy4eHHbIH rpaduK (HapuMep, MaTPUIly KOPPEIsMH HIIH
rpaduk perpeccun) s HopMyIHMpPOBaHHS BbIBOIOB.

29.Pa3nuuatk 3a7auu oOyueHus ¢ yuuTeseM (perpeccusi, Kiaccuukauus) u 6e3
yuuTens (KiacTepu3arus).

30.Ha ocHOBe onMcaHus 3a/1a4H OIpeNenTh, Kakoi anroput™ ML (sinHelHas
perpeccusi, 1epeBo pelleHuH U T.1.) HanboJiee MOAXOAUT /IS €€ PelleHHUs.

31.0mnmcarh, Kakie ard HeoOXoauMO NPeAIIPUHATE U MOATOTOBKH JIAHHBIX TIepeN
obyuyeHreM MozienH (Harpumep, MaclITabupoBaHue).

32.Co3naBaTh 6a30Bble 31eMeHTsl 3D-Moenu (3¢Ku3bl, BRITATHBaHHE, BPaIlEHHE).

33.CtpouTs npocteiiiiie cOOpOYHbIE €IMHHMIIBI, HCTIONB3YS CTAHIAPTHBIC BH/IBI
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CONPSKEHUH.

[Ipu xenanum oOydvarouierocs MOKHHYTH Mpelesbl ayJUTOPUH BO BpeMs 3adera,
Ouner nocne ero Bo3BpallleHUs 3ameHsercs. [Ipenonasarens umMeeT npaBo Mocie OTBETOB
Ha BOIPOCHI 33/laBaTh 00y4aloleMycs B yCTHOH (popMme yTOUHsIOLIMe BOIPOCH B paMKax
cojepxaHus Ouiera, BbIAaHHOro oOydaiomieMycs. MHble HOPMBI, periiaMeHTHpYyIoLHe
npoleaypy NpoBedeHHs 3auyera, NpejacTaBieHbl B [IojoKeHHMHM O TEKyIeM KOHTpOJe
YCIeBaeMOCTH U IIPOMEKYTOYHOH aTTecTaluy 00y4aroIMXcs.

9.3. OueHo4Hble cpeACTBA /sl NPOBEIEHHs NPOMEKYTOYHOH ATTECTANlHH B
¢opme KypcoBoH paboThl H KypCcOBOH NPOEKT

V4eOHpIM IMIIaHOM KypcoBas pabora (MpoekT) no JUCUMILUIMHE He
NpeayCMOTPEHBI.

10. MeToan4YecKHe peKOMEH/JAIHH 10 OPraHH3alHH H3YYeHHS NTHCUHILITHHBI

OO6y4aroimyecss repei Ha4yajJoM M3Y4eHHs JUCLMIUIMHEL JOJDKHBI  OBITH
O3HAaKOMJIEHBI C CHCTEMaMH KpEIMTHbIX EeOWHHWL M OauIbHO-pEHTHHIOBOM OLICHKH,
KOTOpBIE OMyOIMKOBAaHEI U pa3MellleHbl Ha CalfTe By3a WM Kadeapsl.

B yue6HOM [polecC peKOMeHIyeTcs BHEApPEHHe CyOBbeKT-CyObeKTHOM
IeJarOrM4eCKOil TEXHOJIIOTHH, TMPH KOTOPOHW B pPACIUCAaHMM KaXJOro IIpernojaBaTelns
Ompe/ieNiAeTCs BPeMsl KOHCYJBTAllHH CTYAEHTOB IO 3aKPEIUIEHHOMY 3a HHM MOJIYIIIO
JUCLMILUTHHBL

O6yuaronmecs, HM3ydalollde IUCLUIUIHHY, obecrmedeHsl ydyeOHMKaMH, y4deOHO-
METOJMYECKHM KOMILIEKCOM IO MUCLMIUIMHE, BKIIIOYas METOJMYECKHE YKa3aHHi K
BBITIOJIHEHHIO BCEX BHJIOB CAMOCTOSTEIBHOMH pabOThI.

11. Buecenne H3MeHEHHH H 10N0JTHEHHH B pabouyio mporpaMmy AHCHHIIHHBI
Conmepxanve pabo4yMx [MporpaMM  JUCLMIUIAH = €XeroaHo  oOHoBiseTcs
MPOTOKOJIaMH 3acefiaHWi Kadenpel 1o yTBepxkaeHHOH «llonoxeHneM o CTPYKType,
cogepKaHud W OQopMIEHHH pabo4YMX MNPOrpaMM IHCUHMIUIMH 10 00pa3soBaTelbHBIM
nporpammam, cootBerctByoumm PI'OC  CIIO ¢  yuderom npodeccHoHATBHBIX
cTaHaapToB» GopMe.




[Ipunoxenne 1
DenepanbHOE rocy1apcTBEHHOE O10KETHOE 00pa3oBaTeNbHOE YUPEKACHHE BHICIIETO
obpazoBanus
«TBepcekoii rocy1apcTBeHHbIH TEXHHYECKHI YHHBEPCHTET»

07.02.01 ApxurexkTypa, HanparieHHOCTE nporpaMmbl ApXHTEKTYPHO-CTPOHTENBHOE YEpUYEHHE,
rpad)uka ¥ NPOEKTHPOBAHHE C UCIIOIB30BAHUEM CHCTEM aBTOMATH3UPOBAHHOTO MPOEKTHPOBAHHUS

20.02.01 Dkosoruvyeckas 0e30MacHOCTL NPHPOJHBLIX KOMILIEKCOB, HaNpaBIeHHOCTh
nporpammsl: [IpoMblinieHHas 6e3011acHOCTE U 3aIUTa OKPYKaroIIel cpeibl

23.02.07 Texnu4yeckoe 00CAY’KHBAHHE H PEMOHT ABTOTPAHCIOPTHBIX  CPEICTB,
HanpaBJIeHHOCTh MPOrpaMMbl ABTOMOOHITbHBIH CEPBHC

Kadenpa « MudopmaTiky 1 NpUKIAIHOH MaTEMaTHKH»

Hucuummna « Uadopmatukar»

3AJIAHUE JIJIS ITIPOBEJEHUS TPOMEXYTOYHOM ATTECTALIUHA
B popme auddepeHIHPOBAHHOIO 3a9€TA
BHWJIET Ne 1
1. 3ananue 15 KoHTpOIs chopmupoBaHHOCTH 3HaHKH — 0, num 1, num 2 6ana:
Hns gero cinyxur abcomotHas cceuika ($AS$1) B dopmynax Excel m ang gero npuMmeHSIOTCH
My3bIPbKOBLIE IHArPAMMBI.

2.3ananne is KOHTPOs chopMHpPOBaHHOCTH YMeHHH — ) nun 2 6asia:
Bo3mokHO 111 100aBISTh TMIIEPCCHUIKH Ha BHEITHHH KOHTEHT?

3.3apanue 118 KOHTPO.IA chopmupoBanHOCTH ymeHH# — 0 mau 2 6a/ia:

PaccuuTaiite 00beM HHGOpPMAIHH, COAEPXKALMHACA B CIEAYIOIIEM TEKCTE

«MHO®OPMALIUS — DTO HE TOJIBKO BUThI U BAMTBI, HO UM OCOBEHHOCTB COJIEPXXAThD
B CEBE CKPBITYHO MHTEPECHOCTDb.»,

C IIOMOIIBIO JIBYX NOAX010B: ai()aBUTHOTO ¥ BEPOATHOCTHOTO. PacdeTs! IPHBECTH OT/AEILHO IS
KaXKJI0ro nojaxoja.
Jlomymenus:
Bce GyKBBI HMEIOT OJHHAKOBYIO BEPOSTHOCTH IOSIBICHHS (paBHOMEPHOE pacinpejieienne). Onun
CHMBOJI 3aHEMaeT poBHO 1 OaiT (s y106¢cTBa pacyeTos).

KpuTepuu HTOroBoii oneHkH 3a quddepeHHpoBaHHbIH 3a9€T:
«OTJIMYHOY - TIPH cyMMme OamioB 5 il 6;

«XOpOIIo» - IPU cyMMe OauioB 4;

«yJIOBIETBOPHTEIBHO - IPH CyMMe OasioB 3;
«HEYIOBIETBOPHUTEIBHOY - IIpH cyMMe Gaswios 0, 1 umm 2.

CocTraBHTENE: ﬁ E.E. ®omuna
E.E. ®omuna

3asemyromuii kadenpoi: y/



[Ipuaoxenne 2
DenepanbHOE rocyaapcTBeHHOE OI0KETHOE 00pa3oBaTe/IbHOE YIPEKIEHHE BBICIIErO

obpa3oBaHus
«TBepckoii rocyjapcTBeHHbIH TEXHHYECKHI YHHBEPCHTE D

07.02.01 Apxurextypa, HanpasieHHOCTE mporpamMmbl  ApXHTEKTYPHO-CTPOHTEIBHOE
yepyeHHe, rpaduka M TNPOEKTHPOBAHHE C HCIONB30BAHHEM CHCTEM aBTOMATH3HPOBAHHOIO
20.02.01 DOxonoruveckas 0e30MaACHOCTL NPHPOIHBIX KOMILUIEKCOB, HANpPaBICHHOCTH
nporpammsl: [IpomennnenHas 6e30nacHOCTh | 3aIMTa OKPYIKAIOMIEH Cpe/ibl
23.02.07 Texnuveckoe 00CIy)KHBAaHHE H PEMOHT ABTOTPAHCHOPTHBLIX CpPEACTB,
HAIOpPaBJIEHHOCTh NIPOrpaMMbl ABTOMOOHIIEHBIH CEpBHC

Kadenpa «MudopmaTiky 1 npUKIaTHOH MAaTEMaTHKH»
Hucuunmna « Aadopmarukay

3AJIAHME JJI51 TIPOBEJXEHUS TIPOMEXYTOYHOM ATTECTAILIAHA
B (hopme anddepeHHPOBAHHOIO 3a4eTa

BUJIET Ne 1
1. 3apanue aus KoHTpO.Is chopmupoBaHHOCTH 3HAHMI — 0, wum 1, wian 2 6auia:
[TpuBenuTe apryMeHTHPOBAaHHBIH OTBET Ha creaytomuii Borpoc: [Tlouemy s addexTuBHOrO
cxaTusi rpapuuecKuX H300paKeHHH pPEKOMEHIYeTCsi HCIOIb30BaTh OTIEIbHBIE ANrOPHTMBI s
PacTpOBBIX H BEKTOpPHBIX H300paxkeHHH? I[IpHBenMTe KOHKpETHBIE NpPUMEpPHl AITOPHTMOB H

NOSCHHTE, B 4M COCTOAT NPHHIMITHAIBHBIE Da3M4ds B MOAXOAE K CXKATHIO KakKIOro THIA
n300paxeHuit

2. 3aganue 115 KOHTPO.Is c)OPMHPOBAHHOCTH yMeHHil — 0 nin 2 6ania:

3anaua: CooOmeHHe COJEPKUT IOCIeIOBATEILHOCTL MOBTOPSIOIMXCS CHMBOJIOB:
AAABBAAAABEB

Ycnosus 3anaun: Heo6xomumo npumenuts Meton PLE (Run-Length Encoding) ans cxatus
aToM mnocnenoBarenbHOCTH. [locuurtars 3bddekTHBHBEI 00bEM HHpOpMamMH mnocne cXaTHA H
CPaBHHTB €r0 C EPBOHAYAJIbHBIM Pa3MEPOM.

Tpeﬁye’rca: ITokazare CxaTbId BapHaHT IIOCJICAOBATEIIBHOCTH. Paccuntath YMEHBIICHHE
o0BéMa HHCl)OpMalIHPI. BrIBECTH 3aK/IIOYEHHE O 3HAYHMOCTH BbIGpaHHOI‘O METOaa CKaTHs.

3. 3aganne 115 KOHTPOJIA chOpMHPOBAHHOCTH YMeHHI — 0w 2 6ana:

3anaga: [lepenava JaHHBIX OCYIIECTBISETCS MO KaHATY CBA3HM cO ckopocrsio 10
Mmerabut/cexynay. CoobuieHue umnoi 5 kunoGaiiT OTIIPaB/IAeTCs YEpEs ITOT KaHal.

Ycnoeus 3anauu: Ilepenaua npous3BOOMTCS NOClenoBaTesbHO, OMT 3a O6uTOoM. Bpems
3aJIepXKKH (ping) coctasiser 1 Mc.
OmnpenenuTh: MOJHOE BpeMsi MepeJadd cCOoOIIEeHHs, YYUThIBas BpeMsl 3aJepKKH. Eciu yBeIudHuTh
CKOpOCTh KaHalla BIBOE, KaK M3MeHHUTCs Bpems neperaun? KopoTko onucarh (akTopsbl, BIHSIONINE
Ha pealbHYI0 CKOPOCTh Nepejiadyy JaHHbIX IOMHMO 3asBJIEHHO POy CKHOM criocoOHOCTH KaHaa.

Kpurepun urorosoii ouesnks 3a tuddepenunpoBaHHbIi 3a4er:
«OTJIMYHO» - IPH cymMe OawioB 5 umm 6;

«Xopo1oy - IpH cymme Oansos 4;

«yAOBJIETBOPHTEIBHO) - IIPH CyMMe 6asU1oB 3;
«HEYIOBIETBOPUTEIBHOY - IPH cyMMe Oautos 0, 1 win 2.

3aBeayromuii kadeapoi E.E. ®omuna

Ger
CocraBuTeb: @ /E domuHa

e



Jlaer perucrpanuu H3MeHeHHi B pabodeii nporpamme 06meo0paszoBaTeIbHOH JHCHMILIHHBI
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