MHUHHUCTEPCTBO HAYKH U BLICHIET'O OBPA3OBAHUSI POCCUMCKOM ®ENEPAIINA
DenepajbHOE TOCYIAPCTBEHHOE OI0KEeTHOE 00pa3oBaTe/ibHOE YUpek/JIeHHe BbICIIero 00pa3oBaHus

«TOMCKH TOCYJIAPCTBEHHBI YVHUBEPCUTET CUCTEM
VIIPABJIEHUS U PAJTMODJIEKTPOHUK
(TYCYP)

= TUSUR YTBEPXJIAIO
m m UNIVERSITY [TpopekTop no yuebHO# padoTte
DowysaeaT NOONMCEM 3NEKTRO WHOM NOGEN B
Copreduear: all19608 cdf-4455-b54e-5235117c1B5c
Baaaenew Cenqeneo MNapes Bacassenn

Hencraamensd. ¢ 1/.09. 2019 no 16.09,.2024

PABOYAS ITPOTPAMMA TV CHUTIMHBI
CTpPYyKTYypBbI JaHHBIX

YpoBeHb 00pa3oBaHus: BhIcIee 00pa30BaHue - CIEIUATUTET

Hampasnenne moaroroBku /  cnenuanbHOCTh:  10.05.03 HWudopmanuonHas  6e30MacHOCTb
aBTOMATHU3HUPOBAHHBIX CHCTEM

HampaBneHHoCTh (mpoduiip) / CIIe a3 aLys: HNudopmannonnas 0e30macHOCTh
aBTOMATHU3HUPOBAHHBIX 0AHKOBCKHMX CHCTEM

®dopma 0O0ydeHHS: OUHASA

QaxynbreT: @b, ®aKkyJabTeT 0€30I1aCHOCTH

Kadpenpa: KUBIBC, Kadenpa kommiaekcHoii HHPOPMANMOHHOI 0€30NMACHOCTH JIEKTPOHHO-
BbIYHMCJIUTEJIbHbIX CHCTEM

Kypc: 2

Cemectp: 3

Yuebnsrit man Hadopa 2020 roma

Pacnipenenenne pabouero BpemeHu

Ne Bunsl yaeOHOI A€ATEIBHOCTH 3 cemectp Bcero Enununner
1 Jleknuu 18 18 4acoB
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P'LICC.\I()'I'DCHU 151 ();l()6pCH’d Ha 3aCCJaHuM K'd(l)C,'_lpr
nporokor Ne 12 oT « 26 » 11 2019 r
JINCT COT'JTACOBAHUA

Pabouas mporpamma AUCIUIUIMHBI COCTaBJICHA C y4eTOM TpeOoBaHUHU (enepaabHOTO Trocynap-
CTBEHHOTO 00pa3oBaTeNbHOTO cTaHaapTa Bhiciiero oopazoBanus (CPI'OC BO) no HampaBiieHHIO MOATO-
ToBKH (cmermuanbHOCcTH) 10.05.03 MHpOpMannonHas 0€30MacHOCTh aBTOMATH3UPOBAHHBIX CHCTEM,
yrBepxkaeHnoro 01.12.2016 roma, paccmorpena u omoOpena Ha 3acemanuu kadenpsl KUBOBC «  »
20 ropma, mpotokos Ne
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI

(GOopMUPOBaHUH y CTYAEHTOB NPO(ECCHOHABHBIX KOMIETEHLUH, CBSI3aHHBIX C HCIOJb30BAaHUEM
3HAHUH O JIMHEHHBIX U HEIMHEHHBIX CTPYKTypax JaHHbIX, AITOPUTMaX pabOThI C JAHHBIMU CTPYKTYpaMH,
a Tak)Ke 3HAHUHM O BJIMSHUU BbIOOpA TOM WM MHOW CTPYKTYpPbl M QJIFTOPUTMOB Ha MPOU3BOJUTEIHHOCTD
POTrPaMMHBIX MPUWIOKEHUN U MH()OPMAIIMOHHBIX CHUCTEM;

MOJIyYeHHUE MPAKTUYECKUX HABBIKOB MOCTPOCHUE AJITOPUTMOB Ha 0a3ze CTPYKTYp (CIHCKH, CTEKH,
ouepenu, epeBbs, rpadbl U.T.01.) IPUMEHSAEMbIX Ul PEeLIeHUs 3a1ad B 00JacTu MHPOPMALMOHHON 0e3-
OIACHOCTH TEJIEKOMMYHHUKAIIMOHHBIX CUCTEM;

Pa3BuTHe yMeHMI, OCHOBaHHBIX Ha IIOJYyYEHHBIX TEOPETUYECKUX 3HAHMAX, NIPEAIAraTb U IpUMe-
HATh 3G (EKTUBHBIE MYTH peLIeHUs 3a7a4d B 0071acTi HH(OPMALIMOHHON O€3011aCHOCTH aBTOMAaTU3HpPOBaH-
HBIX OAaHKOBCKHX CHCTEM.

1.2. 3agaun JIMCHMIIINHBI

— NpUOOpPETEeHHE TEOPETUUYECKUX 3HAHUM B 00JIACTH U3YUYECHHS CTPYKTYP JAAHHBIX U aJITOPUTMOB
JU1s1 pabOTHI C HUMU;

— TOJy4YeHUE MPAKTUYECKUX HABBIKOB PEILICHUS 3a]au C MCIOJIb30BAaHUE PA3IUYHBIX CTPYKTYP
(JTMHEHHBIC CITUCKH, CTEKH, OYepeau, Tpadbl, IEpeBbs M T.II.) C WUCIOJIL30BAaHUEM HHCTPYMEHTATBHBIX
CPEIICTB IPOrPaMMHUPOBAHUS;

—  pa3BUTHE YMCHHM, MO3BOJISIONUX BEIOMPATh U MPUMEHSATEH (P PEKTHBHBIC CIIOCOOBI PEIICHHUS
(anmropuTMHU3aIMK) 33724 C UCTIOIb30BAHUEM CTPYKTYP JUIsl 00pabOTKH JaHHBIX.

2. Mecto mucuuniuebl B crpykrype OIIOII
Jucuunnuna « Ctpykrypsl nannbeix» (b1.B.04.01) otHocutcs k 650Ky 1 (BapuaTvBHast 4acThb).
[TpeamecTByOIKUMU JUCUUIUIMHAMY, (OPMUPYIOIIMMHU HayaJlbHbIe 3HAHUS, ABISIOTCA: OCHOBBI
[IPOrpaMMHUPOBAHUSL.
[Tocnenyromumu tuctuminHaMu sBistores: [Ipuknaanas kpunrorpadus, IlpoexTHas aesrensb-
HocTb (I'TIO-1), TexHoIOrMM U METOIbI IPOrPaMMUPOBAHUS, S3bIKH IPOIrPAMMUPOBAHUS.

3. TpeOoBaHus K pe3yJbTaTaM OCBOCHHS THCHUIINHBI

[Tpouecc n3yueHus: AUCUUILIMHBI HapaBjieH Ha (JOPMUPOBAHUE CIEAYIOIIUX KOMIIETEHIUH:

— OIIK-3 crnocoOHOCTBIO MPUMEHSTH SI3bIKM, CUCTEMBbl U WHCTPYMEHTAJbHBIE CPEACTBA IPO-
rpaMMHpPOBaHUS B Po(hecCHOHATBHOMN e TENTbHOCTH;

— IIK-10 cnoco6HOCThIO MPUMEHSTh 3HaHUS B OOJIACTH JNEKTPOHUKU U CXEMOTEXHUKH, TEXHO-
JIOTH, METOJIOB U SI3bIKOB NPOrPAaMMHPOBAHUS, TEXHOJIOTHNA CBSI3U U Mepe/laul JaHHBIX MPH pa3paboTke
IIPOrpPaMMHO-AINAPATHRIX KOMIIOHEHTOB 3alIMIEHHBIX aBTOMaTU3MPOBAaHHBIX CUCTEM B cepe mpodec-
CHUOHAJILHOM JEATEIBHOCTH;

B pe3ynbraTe u3ydeHus JUCIUIUIMHBI 00YyYaOLUICs TOJKEH:

— 3HAThb OCHOBHBIE CTPYKTYPBI IIPEJICTaBICHUA NaHHBIX B DOBM; anropuTmsl, UCHOIb3yEeMBbIE
Ui 00pabOTKH CTPYKTYP; METOJbI OILICHKH CIIOKHOCTH aJITOPUTMOB, BKJIIOYasi M3MEPEHHE BPEMEHHU HX
BBINOJIHEHMS [TPU PEATTU3aLMK Ha ONPEAEICHHOM S3bIKE IPOIPaMMHPOBAHUS.

—  yYMeTb BHIOMpATh ONTUMAIBHYIO CTPYKTYPY U QJITOPUTM JUISl PELICHHS 3aaud NpU PELICHUU
npoQeCCHOHANIBHBIX 3ajay; pa3padarbiBaTh MPOTrPAMMBI PEATU3YIOLUIMA COOTBETCTBYIOIIUN aJITOPUTM U
MCIOJIb3YIOIINN ONPEAEIEHHYIO CTPYKTYPY JaHHBIX.

— BJAJleTh UMETb HABBIKM pean3allii CTPYKTYP JAHHBIX U aJTOPUTMOB C HCIOJIb30BAHUEM
HPOLEYPHOIO U 00BEKTHO-OPUEHTUPOBAHHOT'O ITPOrPaMMHUPOBAHUS

4. O6beM IMCUMIJIMHBI M BUABI Y4e0HOI padoThl
OO01ast TpyI0EMKOCTb JUCHUILUINHBI cocTaBisieT 2.0 3aUeTHBIX eIMHMILIbI U IIPECTaBIeHa B Ta0uu -

%Zgﬁl{lﬁa 4.1 — TpynoeMKOCTh JUCUUILIMHBI
Bunb! yueOHOI nesTeNbHOCTH Bcero yacos CemecTpsl
3 cemecTp
AynuTopHble 3aHATUSA (BCETO) 46 46
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Jlexknnn 18 18
[IpakTueckue 3aHATHS 28 28
CamocTtosiTenbHas paboTa (Bcero) 26 26
[IpopaboTka JIEKIIMOHHOTO MaTepraia 6 6
[ToaroroBka K MpakTUYECKUM 3aHATUAM, CEMUHapaM 20 20
Bcero (0e3 ax3amena) 72 72
OO6mmast Tpy1I0€MKOCTb, 4 72 72
3aueTHble EquHuib 2.0 2.0
5. Conepxxanue QTMCUMILTHHBI
5.1. Pa3genanl IMCOUILIAHBI M BHALI 3AaHATHHA
Pazniensl muCUUIUTMHEI ¥ BUABI 3aHATHH PUBEACHBI B Tabmmiie S.1.
Tabmua 5.1 — Pasgens! fUCHUILIMHEL U BUABI 3aHSITHI
Bcero
4acoB
[Tpak. Cam. dopmupyembie
HasBanus pa3nenos QUCHUIIIINHBL Jlek., 4 (Ce3
3aH., 4 | pa0., u KOMITETEHITUH
9K3aMEeH
a)
3 cemecTp
1 CtpykTypsl ganHbIX. Knaccudukamus. 6 6 4 16 OIIK-3, [IK-10
Maccussl. CopTHpOBKa MacCUBOB. XO3III-
TaOJIHIIBI.
2 MeTo/bl OLIEHKH CII0KHOCTH aJITOPUTMOB. 2 2 3 7 OIIK-3, I[IK-10
AJTOpUTMHUYECKAS CIIOKHOCTbD.
3 JIuneiiHble CTPYKTYpbI AaHHbIX. CIIUCKH, 4 6 8 18 OIIK-3, I[IK-10
CTEKH, ouepenn
4 Henuneiinble CTpyKTypbl. JlepeBbs, rpadsl 6 14 11 31 OIIK-3, [IK-10
Y TUIMOBBIE 331a4M Ha Tpadax U JepeBbsX.
OnTuMu3aIMoOHHbBIC 3a/1a4H.
Hroro 3a cemectp 18 28 26 72
Hroro 18 28 26 72
5.2. Conep:xanue pa3aejioB IMCHUILIHHBI (110 JIEKIIUSIM)
CopneprkaHue pas3iesaoB JUCIUILIMH (TIO0 JIEKIUSIM) IPUBEACHO B Tabnuie 5.2.
Tabmuma 5.2 — ComeprkaHue pa3iesaoB TUCIUILIAH (TI0 JICKITHSIM)
Copneprxanue pazznenoB guciuuminHel (mo | Tpynoemkocts, | @opmupyemblie
Ha3Banus pazzaenos AP pasi smcen ( PyA ’ PMHDY
JICKITUSIM) q KOMITETEHITUU
3 cemecTp
1 CtpykTypsl AaHHbIX. |BBeaenue B qucumminuny. OnpeneneHus. 2 OIIK-3
Knaccudukanmus. Crpykrypa ganasix. Anroput™. Knaccudu-
Maccussl. CopTupoBKa | Kaius CTpyKTyp JaHHbIX. COpTHUpOBKa Mac-
MAacCHUBOB. X3III- cuBOoB. COpTUPOBKA MPOCTHIMU BCTABKAMM,
TaOUIIBL. BEIOOPOM,
CopTupoBKa MacCHBOB BEIOOPOM, 0OMEHOM, 4
IeHKeP-COPTUPOBKA, COPTHUPOBKA ITY3BIPh-
koM. CopTUpPOBKA BKIIIOUCHHUSIMH C yOBIBAO-
UM [IpUpalieHrem, coptuponka Lllemna.
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X»s1-Tabnuiel. AccollMaTUBHBIE MAaCCHUBBI.
Hroro
2 Metozp! OLIEHKH AnropuTMudeckas CI0)KHOCTb aJITOPUTMOB. OIIK-3, [IK-10
CII0)KHOCTH Bpemsi BbINOIHEHUS aIrOpUTMOB, 3aMEpPHI.
aJITOPUTMOB. ANTOpUTMUYECKNE TIPUEMBI JUIsI TIOBBIILIEHUS
AnroputmMudeckas 3¢ (HEeKTUBHOCTHU aJITOPUTMOB.
JI0KH .
CJI0)KHOCTh Vrtoro
3 JInnelinbie Cnucku. OgHOCBSI3HBIE, IBYCBSA3HBIE, 1TUK- OIIK-3, TIK-10
CTPYKTYpPBI JJaHHBIX. andeckue. CnocoObl peanu3aluy CIUCKOB.
Cruckwy, cTekw, MaccuBbl ¥ AMHAMUYECKHUE CTPYKTYPBHI.
ouepenu
pea Creku u ouepenu. JlobaBieHue u yiajacHue 2
3JIEMEHTOB B CTPYKTYpbl. O4HCTKA.
Hroro
4 Henuneiinble Hepesbs. bunapusie nepesbs. JuHamude- OIIK-3, [IK-10
CTPYKTYpHI. JlepeBbs, |CKHE CTPYKTYpPHI.
rpadbl ¥ TUIIOBBI
pad OBBIC I'pader. O6x0x B mmpuHy U riyouny. Kpar- 4
3aJlaud Ha rpadax u N
yalmuii myTe. 3aa4a KOMMHBOSDKEPA.
JEPEBbIX.
OnruMu3aIiMoOHHbBIE Hroro 6
3aJ1auul.
Hroro 3a cemectp 18

5.3. Pa3nenbl AUCHUINIMHBI U MEKIMCHUIIIMHAPHBIE CBSI3H € 00ecneYnBalOIMMHM (TPeIbIyIIHMH)

U o0ecnieyBaeMbIMH (MOCJIETYIONIUMH) TUCHTUTIHHAMU

Pa3nensl quCHUIUIMHBL M MEXIUCHUIUIMHAPHBIE CBSI3U C 00ECIEUMBAIOIIMMHU (MIPEABIAYIIUMHU) U
o0ecrieuyrBaeMbIMH (TTOCJIEAYIOIIMMHI) TUCIMIIMHAMU NIpe/ICTaBlIeHb! B Tabmuue 5.3.
Tabmuma 5.3 — Pa3aensl IUCIMILIMHBI U MEKIMCIUIUIMHAPHBIE CBS3U

HammenoBanme JUCHUITIINH

Ne pazaenoB qaHHOW MUCHIMIUIAHEL, 17151 KOTOPBIX
HE00XOMMO U3yueHHE 00ECTICUNBAIOIIUX U
o0ecneynBaeMbIX JUCITUIINH

1 2 3 4
[IpeaumecTByromue JUCHUIINHBI
1 OCHOBBI TPOrpaMMHUPOBAHUS + + + +
[Tocnenyromue TUCHUIIMHBL
1 Ipuknannas kpunrorpadus + + +
2 Ilpoektnas aestenbHocTh (I'TIO-1) + + + +
3 TexHONOTrUU U METOJIbI MPOTPAMMHUPOBAHUS + + + +
4 SI3BIKM TIPOTPAMMHUPOBAHHMS + + + +

5.4. CooTBeTCTBHE KOMIIETEHIIHIA, POPMUPYEMBIX NPH U3YYeHUU THCHHIUINHBI, 1 BUI0B 3aHSI THIi
CoOTBeTCTBHE KOMITETCHIMH, (OPMUPYEMBIX NPH W3yYCHUW IUCHUIUIMHBI, W BUAOB 3aHATHH
npeCcTaBIeHo B Tabmmie 5.4.
Tabmuua 5.4 — CooTBETCTBHE KOMIETEHINH, POPMUPYEMBIX MPU W3yYCHUH JAUCIMIUIMHBI, ¥ BUIOB 3aHS-

THHN

Komnerennu

Bune! 3angTmit

u JIexk.

IIpak. 3aH. Cawm. pa0.

@DOpMBI KOHTPOJIA
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OIIK-3 + + + KonTponsHnas padota, 3amura oT1-
yera, 3auét, Tect, OTUeT MO
MIPAKTHYECKOMY 3aHSATHIO

[IK-10 + + + KonTponsnas padora, 3ammura ot1-

yeTa, 3a4€T, Tect, OTUeT 1O
MPaKTUYECKOMY 3aHSITHIO

6. UnTepakTHUBHBIE MeTOAbI U (JOPMBI OPraHU3aANNU 00yUEeHUsI
He npenycmorpeno PVYII.

7. JlabopaTtopHble paGoThl

He npenycmorpeno PVYII.

8. IIpakTHYeckue 3aHATHA (CEMUHAPDI)
HanmMeHoBaHMe MpaKTUUECKUX 3aHATHH (CEMHUHAPOB) MpUBeIeHO B Tabmuie 8.1.
Tabmuma 8.1 — HauMeHoBaHMe MPaKTUYECKUX 3aHATHIA (CEMHUHAPOB)
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HaunmeHoBaHue MpakTUUECKUX 3aHATHI Tpynoemkocts, | Dopmupyembie
HasBanus pasnenos
(cemuHapoOB) q KOMITCTCHITIH
3 cemecTp
1 CtpykTypsl naHHBIX. |Pa3paboTka mporpaMMHOrO MPHUIOKEHHUS C 2 OIIK-3
Knaccudukanmus. 00paboTKOM JaHHBIX, MPEICTABIICHHBIX B
Maccussl. CopTUpOBKa | BUAE MacCUBOB. Peanuzanus x3mi-tabnuil u
MacCHUBOB. XO3III- aJTOPUTMOB JIJIS1 pa3MeNIeHus, 00pabOTKH U
TaOUIIBL. yiajaeHus: JaHHbIX. Peanu3anust npocThiX
COPTUPOBOK MacCCUBOB.
Pa3paboTka mpuiioKeHus peaan3yromiero 4
CJIOHBIE COPTUPOBKH MacCCHUBOB (COPTHPOB-
ka [lemna, melikep-copTupoBKa U T.II.). DKC-
MIEPUMEHTHI C 3aMepaMu BpeMeHHU paboThI aj-
roputMoB. O6paboTKa pe3yIbTaToOB IKCIEePH-
MEHTOB.
Uroro 6
2 MeTonp! OIIEHKHN O1ieHKa CI0KHOCTH alropuTMOB. CpaBHEHHUE 2 OIIK-3, TIK-10
CJIIOHOCTH nopsiikoB. CII0XKHOCTh PEKYPCUBHBIX aJlrO-
aJITOPUTMOB. puT™MOB. PaboTta ¢ pyHKIHUAMU OIIEHKH CIIOXK-
AnropuTMHuYecKas HOCTH.
CJIIOHOCTb. Wroro
3 JIunelinbie Pa3zpaboTka mpriiokeHust ¢ peaau3amnueit OIIK-3, TIK-10
CTPYKTYpPbI JaHHBIX. CHHUCKOB. BhIMonHEeHHE 3a/1a4 ¢ 00paboTKOi
Cnucku, CTeKH, JTAaHHBIX, TIPE/ICTABIICHHBIX B BUJIE CITUCKOB
ouepenu (0HOHANPABIIEHHBIX, IBYHANPABIECHHBIX,
[UKJIMYECKUX) C BBITTOJIHEHUEM COPTHPOBKHU
JTAHHBIX, TOMCKAa MAaKCUMAJIbHOTO U MUHU-
MaJLHOTO DJIEMEHTA, YIAJICHHS i BCTAaBKH
JTAHHBIX.
Peanuzanus npuiioxkeHui, pearnmx 3aua- 2
YH C UCTIOJIB30BAHUEM CTEKOB U OUEpEICH.
Uroro
4 HenuHeiiHbie Pa3zpaboTka mpriiokeHnii ¢ peACcTaBICHHEM 4 OIIK-3, TIK-10
CTPYKTYpHIL. JlepeBbs, |IaHHBIX C HCIIOJI30BAaHHEM OMHAPHOTO Aepe-
rpadbl ¥ TUIIOBBIE Ba. BBIITOJIHEHNE COPTUPOBOK, B TOM YHUCIIE,
6




3a/laud Ha rpadax u

nmupamMugaibHass COpTUPOBKaA.

IolepeBb’IX' Pa3paboTka npunoxenusi ¢ 00pabOTKOM TaH- 4
TTHMH3AIMOHHBIC HbIX rpadoB. OOX0a B MIUPUHY U TITyOHHY.
3azat. Haxoxnenue kparyalimx myTe.
Pemenue 3agaun KoMmMuBosbKepa. Meton 6
nepedopa, BETBEH U rpaHull, OTKHTa.
Hroro 14
Hroro 3a cemectp 28

9. CamocTrosiTesqibHasi paboTa
Bunbr camocTosTenbHOM paboThI, TPYAOEMKOCTh U (POPMHUPYEMbIE KOMIIETCHIINHU TIPE/ICTABIICHBI B

tabmnuie 9.1.
Tabmua 9.1 — Buasl caMOCTOSTENIBHON pabOThI, TPYAOEMKOCTh U (DOPMHUpPYEMbIe KOMIIETEHITUN
Buasl camocTosTensHOM | TpynoeMKoCTh, | DopMUpyEMbIE
Haspanus pasnenon a pyA ’ PMHPY ®opMbI KOHTPOJIS
paboThI q KOMIIETEHIINHT
3 cemecTtp
1 CtpykTyphl [ToaroroBka kK mpakTuye- 3 OIIK-3, ITIK-10 |3auéT, 3ammuTa oTue-
JIaHHBIX. CKUM 3aHSITHIM, CCMHUHA- ta, OTYeT No npax-
Knaccudukanus. pam THUYECKOMY 3aHsI-
MaccuBHI. THIO, Tect
C acc [TpopaboTka JEKIIMOHHO- 1 10, 1eC
OpTHpPOBKA ro MaTepuasa
MacCHUBOB. X3III-
TaOJINIIBI. Hroro 4
2 Metonp! oieHkn | [ToaroroBka k nmpaktuye- 2 OIIK-3, ITK-10 |3auét, 3amura oTde-
CJIO’)KHOCTH CKUM 3aHSATHSIM, CEMHUHA- ta, KouTponbHas pa-
AJTOPUTMOB. pam 6ota, OT4eT no
AnropuTMudecKas TIpopaBoTKa MEKIHOHHO- 1 HpaKTI/I‘-ITeCKOMy 3a-
»KHOCTb. HATU T
CIIOAKHOC ro Marepuaia 10, 1gc
Hroro 3
3 JlunewHbIe [ToaroroBka k mpakTuye- 6 OIIK-3, IIK-10 |3auért, 3amura oTde-
CTPYKTYPBI JAHHBIX. | CKUM 3aHSTUSIM, CEMUHA- ta, KontposnbHas pa-
CHmcKH, CTEKH, pam 6ota, OTUeT 11O
q i MIPAKTHYCCKOMY 3a-
oHepen [TpopaboTka JIeKITMOHHO- 1 pa ,FC OMY 34
ro MaTepuasa HATHIO, 1€cT
[IpopaboTka JIEeKITMOHHO- 1
ro MaTepuasa
HToro 8
4 HenunHennole [ToaroroBka kK nmpakTuye- 9 OIIK-3, IIK-10 |3auéT, 3ammura oT4e-
CTPYKTYpBHI. CKHUM 3aHSITHSIM, CEMHUHA- Ta, KouTpoabsHas pa-
HepeBsbs, rpadbl 1 | pam 6ota, OTueT 1o
THIIOBBIC 3a/1a4H HA | pPOPaGOTKa TEKIHOHHO- 1 npaKTHq;CKOMy 3a-
r X U BbSIX. HATU T
padax 1 aepe ro Marepuala fo, 1ec
OnTuMHu3alOHHBIE
3a/1a4m. [TpopaboTka neKIHOHHO- 1
ro MaTepuasa
Hroro 11
Hroro 3a cemectp 26
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Hrtoro 26

10. KypcoBoii npoekTt / kypcoBasi padota
He npenycmorpeno PYIIL.

11. PeiiTuHroBasi cucreMa JJisi OLlEHKHU YCIIeBaeMOCTH 00y4aroumuXxcst

11.1. banabHble OLIEHKH /JIsl 3JIEMEHTOB KOHTPOJIA
Tabmuua 11.1 — bannapHble OLIGHKH TSI JIEMEHTOB KOHTPOJISI

. . MaxkcuManbHbI
. MakcumanbHbIN MakcumanbHbIN
DneMeHThl yueOHOM 0aut 3a mepuos Bcero 3a
6amn Ha 1-yto KT ¢ |  0am 3a nepuoa
NEeSATENbHOCTH mexny 2KT u Ha ceMecTp
Hayana cemectpa | Mmexay 1KT u 2KT
KOHEIl ceMecTpa
3 cemecTp
3auér 20 20
3amura oTUeTa 15 15 30
KonTponbHas pabota 10 10
OTt4er 1o NpaKTUIECKOMY 15 15 30
3aHATHIO
Tect 5 5 10
Hrtoro makcumyM 3a nepu- 35 65 100
on
Hapacrarommm ntorom 35 35 100 100

11.2. Ilepecyer 0a/1710B B OLIEHKH 32 KOHTPOJIbHbIE TOYKH
[Tepecuer OanyoB B OLIEHKH 32 KOHTPOJIbHBIE TOUKHU MpeAcTaBieH B Tabuune 11.2.
Tabmuua 11.2 — [IepecueT 06ayuI0B B OLIEHKH 3@ KOHTPOJIbHBIE TOUKH

Bbanibl Ha 1aTy KOHTPOJIBHON TOYKH OneHka

> 90% ot MakcuMabHON cyMMbI OansioB Ha naty KT 5

Ot 70% no 89% ot makcumanbHO# cymmbl OaiioB Ha Aaty KT

4
Ot 60% 1o 69% ot makcumasibHON cymMbl OaiioB Ha aaty KT 3
2

< 60% ot MakcuManbHOU cyMMBbI 6asutoB Ha gaty KT

11.3. IlepecueT cymMMbI 02J1JIOB B TPAAULIMOHHYI0 U MEKIYHAPOAHYIO OLIEHKY

[Tepecuer cymMbl OaJIJIOB B TPAAMLIMOHHYIO U MEXIYHAPOIHYIO OIICHKY NpEJICTaBlIeH B TabJHIe
11.3.

Ta6muma 11.3 — IlepecueT cyMMbl 0aJIJI0B B TPAJAMLIMOHHYIO U MEXTYHAPOIHYIO OIICHKY

Hrorosas cymma 0asios,

Onenka (I'OC) YYHUTHIBACT YCTCIIHO CAAHHBIN Onenka (ECTS)

IK3aMeH

5 (oTM4YHO) (3aYTEHO) 90 - 100 A (0oTH4HO)
85 -89 B (o4enp xoporio)

4 (xopo1i1o) (3a4TeHO) 75 - 84 C (xopor1wo)
70 - 74
65 - 69 D (ynoBnerBopuTeabHO)

3 (YZIOBJIETBOPUTEIHHO) (3a4TEHO) 60 - 64 E (HocpecTaerio)
2 (HCYROBIICTBOPHTENLHO) (HE Hwmxe 60 6ammon F (HeynoBneTBOpHUTEIHHO)

3a4TEHO)
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12. YueOHO-MeTOAUYecKOe U MHGOPMANIMOHHOE O0ecnieYeHrue TUCIHIIINHBI

12.1. OcHoBHas1 JIMTEpaTypa

1. Buprt, H. Anroputmsl u cTpykTypsl AaHHbiX. HoBas Bepcus muist ObepoHa [DneKTpOHHBIH pe-
cypc]: yueOHoe nocodue / H. Bupt. — Mocksa : JIMK IIpecc, 2010. — 272 c. — ISBN 978-5-94074-
584-6. — Texkct : snextpoHHbIN // JlaHb : 35eKTpOHHO-OMOMMOTEYHAst cucTteMa. — Pexum mocryma:
https://e.lanbook.com/book/1261 (nata obpamenus: 03.03.2021).

2. Kopabmun, 1O. II. CtpykTypsl U anroputMbl oOpaOOTKU IaHHBIX [DIIEKTPOHHBIN pecypc]:
yuebHo-meToauueckoe mnocobue / 1O. II. Kopabmuu, B. II. Ceipomsaraukos, JI. A. CkBopuoBa. —
Mocksa : PTY MUPDA, 2020. — 219 ¢. — Tekcr : snexkTpoHHsiii // JIaHb : 351eKTpOHHO-OMOIMOTEUHAS
cuctema. — Pesxxum noctyna: https://e.lanbook.com/book/163860 (nara obpamenus: 03.03.2021).

3. Xwunenko, B. I1. CTpyKTypsl JaHHBIX U aITOPUTMBI [DIEKTPOHHBIA pecypc]: yuedHoe moco-
oue / B. II. Xunenko. — HoBocubupck : HI'TVY, 2016. — 64 c¢. — ISBN 978-5-7782-2958-7. — Texkcr :
NeKTpOHHBI  //  Jlamp :  9NeKTpoHHO-OMONMMOTEYHass  cucTtemMa. —  Pexxum  jpoctyna:
https://e.lanbook.com/book/118222 (nara o6pamenus: 03.03.2021).

12.2. lonostHUTEILHAS JIATEPATypa

1. Ilanrtenees, E. P. Anroput™msl U CTPYKTYpBI JaHHBIX [DIEKTPOHHBIN pecypc]: yueOHOoe moco-
oue / E. P. [Tantenees, A. JI. AnpikoBa. — MBanoBo : UT'DY, 2018. — 142 ¢. — TekcT : 3MeKTpOHHBIH //
Jlanp : snexTpoHHO-OMOMMOTEUHass cucrema. — Pexum goctyma: https://e.lanbook.com/book/154576
(mata obpamenwus: 03.03.2021).

2. Msrorun, A. B. AITropuT™bl, CTPYKTYpPbl IaHHBIX U YHUCICHHBIE METOJIbI [DJIEKTPOHHBINA pe-
cypc]: yuebnoe nmocodue / A. B. Msrorun. — Cankr-IlerepOypr : CIIOI'Y T'A, 2015. — 116 ¢. — Texkcer :
MEeKTpOHHBIH  //  Jlamb :  SJCKTPOHHO-OMOMMOTEYHass  cucTeMa. —  PexuMm  jgocrtyna:
https://e.lanbook.com/book/145579 (nara o6pamenus: 03.03.2021).

12.3. YueOHO-MeTOAHYECKHE MTOCOOUSH

12.3.1. O6s3aTe/ibHbIE Y4eOHO-MeTOAMYEeCKHE MOCOOUs

1. AJTOpUTMBI U CTPYKTYPHI JAHHBIX [DJIEKTPOHHBINA pecypc]: MeTtoanueckue yka3aHus K J1abo-
paTopHBIM paboTaM, MPAKTUICCKUM 3aHITHIM U OpTaHHU3AIH caMocTosTeNbHOM padoTel / H. B. Tlepms-
koBa - 2018. 26 c¢. — Pexum pocryna: https://edu.tusur.ru/publications/8390 (mara oOparieHus:
03.03.2021).

2.  AJTOpUTMBI M CTPYKTYPHI JAHHBIX [DIEKTPOHHBIN pecypc]: YueOHO—MeToarndecKoe mocooune
M0 BBIMOJHEHHUIO MPAKTUYECKUX paboT U camocTosTenbHoi padotel / E. A. lensmuna - 2018. 10 c. —
Pexxum noctyma: https://edu.tusur.ru/publications/7940 (nara oopamenus: 03.03.2021).

12.3.2. Y4yeOHO-MeTOAMYECKHE OCOOUS ISl JIUI] C OTPAHUYEHHBIMH BO3MOKHOCTSMHU 310POBbS U
HHBAJINI0B

Y4eOHO-MeTOIMUEeCKUE MaTepHalibl Il CAMOCTOSTENIbHOM U ayAUTOPHOM paboThl 00ydaromuxcs
U3 YHCTa JIUI ¢ OTPAHHYEHHBIMA BO3MOYKHOCTSIMU 3JIOPOBBSI U WHBAIHJIOB MPEAOCTABISAIOTCS B PopMax,
aJaNTHPOBAHHBIX K OTPAHUYEHUSIM UX 3I0POBbS U BOCTIPUATHUS UHPOPMAITIH.

Jlast i1 ¢ HApyIIeHUSIMU 3PeHUst:

- B (hopMe AIIEeKTPOHHOTO TIOKYMEHTA;

- B IIeYaTHOW (hopMe YBEITMUECHHBIM HIPHUPTOM.

JL1st JiM1 ¢ HAapYLIeHUsIMH CJIyXa:

- B (hopMe AJIEKTPOHHOTO IOKYMEHTA;

- B IIe4aTHOU hopme.

JL1s1 711 ¢ HAapYyLIeHUsIMY OIIOPHO-ABUTaTeJILHOIO annapara:

- B (hopMe AJIEKTPOHHOTO IOKYMEHTA;

- B Ie4yaTHoOU opme.

12.4. IIpo¢peccunonaibHbie 0a3bl JaHHBIX H HH(GOPMALIMOHHBIE CIIPABOYHBIE CHCTEMbI

1. HanumonanbHbiid oTKpeITEIA HHCTUTYT « MHTYUT» — intuit.ru.

2. MaccoBslii OTKpBITBIN OHIaWH Kypc https://ru.coursera.org/

3. MaccoBslil OTKPBITBIN OHJIAMH Kypc https://stepik.org/

4. Kypc Buz€o JeKIUI NIKOJIbI aHAIM3a JAHHBIX SIHAEKC N0 IUCHUIUIMHE "ANTOPUTMBI U CTPYK-
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Typsl ganHbIX" https://www.youtube.com/playlist?list=PLJOzdkh8 T5koEPv-R5W0ovmL T2BjB1HX
5. Kny6 mo amroputmam "Swift Algorithm Club" https://github.com/raywenderlich/swift-
algorithm-club

13. MaTtepuaibHO-TEXHMYECKOE 00ecneyeHue JUCIUILJIMHBI U TpedyeMoe MPorpaMMHoe
ob0ecreueHue

13.1. O6uue TpedGOBaHMA K MATEPHAJBHO-TEXHUYECKOMY H IPOrPAMMHOMY 00ecrie4eHHI0
AUCHMILTUHBI

13.1.1. MaTepuaJibHO-TeXHHUYECKOE U POrPAMMHOe o0ecrneyeHue sl JIEKIIMOHHbIX 3aHATHH
Jlist ipoBeieHus 3aHSATUH JICKIIMOHHOTO TUTIA, TPYIIIIOBBIX U MHIWBUYyaTbHBIX KOHCYJABTALIUH, T€-
KYIIIETO KOHTPOJISI ¥ MPOMEKYTOYHOW aTTECTAIlUU HCITONIb3YeTCs yueOHas ayTUuTOPHUS ¢ KOJTMYECTBOM TIO-
CaJIOYHBIX MeCT He MeHee 22-24, 006opynoBaHHAs JOCKOW M CTaHAApTHOH ydueOHOI mebenbpro. MMeroTes
JIEMOHCTPAIIMOHHOE 000pYIOBAaHUE U YU4€OHO-HATIIAIHBIE TTOCOOMsI, 00€CTIEUNBAOIINE TEMATHUECCKUE HJI-
JIOCTPAIIMHU 10 JIEKIIMOHHBIM pa3ielaM TUCIUTUINHEI.

13.1.2. MaTepuaJIbHO-TeXHUYECKOE U MIPOrPAMMHOE o0ecnedyeHue JAJisi NPAKTHYECKUX 3aHATH

Aymutopusi ”HPOPMATUKH, TEXHOJIOTUN U METOJIOB TIPOTPAMMHUPOBAHUS

yueOHast ayIuTOPUS JUTsI TPOBEICHUS 3aHATHI JICKIIMOHHOTO THUIA, ydeOHas! ayAUTOPHS JUIS IPOBE-
JICHUS 3aHATUN MPAKTUIECKOTO THUIIA, TIOMEIICHUE JIUTsl KYPCOBOTO MPOCKTHUPOBAHUS (BBIMIOJIHEHUS KYPCO-
BBIX paboT), TOMEIIECHHE JJIsi CAMOCTOSITEIILHON pabOThI

634045, Tomckast obnacts, T. Tomck, yn. KpacHoapmetickas, 1. 146, 408 ay.

Onwucanue uMeronierocst 000pyI0BaHuUS:

- NuaTepaktuBHas nocka IQBoard 78" ¢ TIO ActivInspire;

- [Ipoextop ViewSonic PJD5154 DLP;

- Kommsroreper: DEPO Neos 235/ A8-7650K/ DDR3 4G/ 1Tb / mbims/ knaBuatypa/ mouutop (10
IIT.);

- Kommerorep: DEPO Neos DF226/ 13-7100/ DDR4 8G/ XKectkuit nuck 500G/ MblIb/ KiIaBHaTy-
pa/ MOHHUTOD;

- Kommutekt crienmanusupoBanHoi yueOHON MebOenu;

- PaGouee mecTo mpemnoaBares.

[IporpamMmMHoe obecnieueHue:

— Microsoft Windows 10

— Visual Studio

13.1.3. MarepuajbHO-TEXHMYECKOE M IPOTPaMMHOe o0ecreyeHne JJI CAMOCTOATEIbHOI padoThI
Jns caMoCTOSATEIbHOM PabOThl MCIOIB3YIOTCS yYE€OHBIE ayIUTOPUU (KOMIBIOTEPHBIC KIIAcChl),
PaCIOJIOKEHHBIE TIO aJIpecaM:
- 634050, Tomckast o6macTh, r. Tomck, Jlennna mpocnexr, a. 40, 233 ayn.;
- 634045, Tomckast o6nacTs, r. Tomck, yin. Kpacnoapmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckast o6macTh, 1. ToMck, Bepmmanna ymuna, 1. 47, 126 ayn.;
- 634034, Tomckast 06nacTs, r. Tomck, Bepmmnauna ynuua, 1. 74, 207 aya.

CocTtaB 060pyI0BaHHS:

- yueOHast meberb;

- koMnbroTepsl Ki1acca He Hmke [IDBM INTEL Celeron D336 2.8 T1. - 5 mwiT.;

- KOMIBIOTEPHI MOJIKIIOYEHB! K ceTH «/HTepHeT» M 00ecneynBaloT OCTYI B AJICKTPOHHYIO WH-
(dopmMannoHHO-00pa30BaTEIbHYIO CPEAY YHUBEPCUTETA.

[lepeyeHp MPOrpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 ais Windows;
- 7-Zip;
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- Google Chrome.

13.2. MaTepuajibHO-TeXHHYECKOe oOecreyeHre TUCUMIIIMHBI JJIS JIMI C OrPAHMYEHHbIMU
BO3MOKHOCTSIMH 310POBbSI 1 HHBAJIN/10B

OcBO€HHE NUCLUIUIMHBI JIMIIAMU C OTPAHUYEHHBIMM BO3MOXXHOCTSMH 370POBbS U HHBAJIHMJIAMU
OCYILECTBIIAETCS C UCIIOIB30BAHUEM CPEIACTB 00ydeHHs OOIIETO U CHEIMAIbHOIO Ha3HAUYCHHUS.

[Tpu 3aHATHAX ¢ 0OYYAIOLIUMUCS ¢ HAPYUIEHHSIMH CJIyXa [IPEeIyCMOTPEHO UCIOIb30BaHHE 3BYKO-
YCUJIMBAIOIIEH anmapaTypbl, MyJIbTUMEIUHHBIX CPECTB U JPYTUX TEXHUUYECKHX CPEACTB MpueMa/mepena-
i yueOHOM nH(pOpMaIuu B JOCTYMHBIX (hopMax, MOOUILHOM CUCTEMBI IIPENOIaBaHus 11 00yJaroIXCs
C MHBAJIHMIHOCTHIO, MOPTATUBHON MHIYKIIMOHHOW CUCTEMBI. YdeOHas ayIuTOPHsl, B KOTOPOU 3aHUMAIOTCS
oOyyaromyecsi ¢ HapylleHUEeM cllyxa, 000pylIoBaHa KOMITBIOTEPHON TEXHHKOH, ayIMOTEXHHUKOH, BHUJEO-
TEXHUKOU, SJIEKTPOHHOMU JOCKOW, MYJIbTUMEAUMHON CUCTEMOM.

[Tpu 3aHATHAX C OOYYAIOUIUMUCS ¢ HAPYIIEHUSIMU 3PEHUSIMHM [IPETyCMOTPEHO UCIIOJIb30BaHUE B
JCKIIMOHHBIX U y4EOHBIX ayAUTOPHUAX BO3MOKHOCTH IPOCMOTPA YAAICHHBIX 00OBEKTOB (HaIIpUMep, TEKCTa
HAa JIOCKE WM CJIaif/la Ha 3KpaHe) MpU MOMOIIY BUACOYyBETUUUTENCH 151 KOM(GOPTHOTO IPOCMOTpA.

[Tpu 3aHATHAX C 0O0y4YaIOLIMMUCS ¢ HAPYLIEHHUSIMH OIIOPHO-ABUIaTeJIbHOIO alnapara HCIOJb-
3YIOTCS aJIbTepHATHUBHBIEC YCTPOICTBA BBOAA MH(OPMAIIUU U IpYrHe TEXHUUECKHE CPe/ICTBA IprueMa/mepe-
naun yuyeOHOM MHPOpPMau B JOCTYIHBIX (popMax, MOOMIIBHOW CHCTEMbI OOYUEHUs UIs JIIOJCH ¢ UHBA-
JUAHOCTBIO.

14. OIIeHO‘lHLIe MaTepHuajJabl  METOAUYECCKUE PEKOMEHIAUHU MO OPraHu3alluv U3y4CHUA
AUCHHUITINHBbI

14.1. Coaep:xaHue OLEHOYHBIX MATEPUAJIOB U METOANYECKUE PEKOMEH AU
I[JISI OIICHKU CTCIICHU C(i)OpMI/IpOBaHHOCTI/I n ypOBHSI OCBOCHHA SaerﬂJIeHHBIX 3a HHCHHHHHHOﬁ
KOMIICTCHITUI MCTIOJIB3YIOTCS OIIEHOYHBIE MaTepHalibl B COCTABE:

14.1.1. TecToBbIe 3a7aHUA

Bormpocsr:

1. BeiGepete Hanbosee nmoaxosiee onpeaeaeHue A MOHATHS «aJrOpUTM»

A. CoBOKYITHOCTb U MOPSJIOK AEUCTBUA, UCTIOIB3YEMBIX JJIS PEIIEHUS] KaKoi-1100 3a1a4uu

B. cOBOKYNHOCTH MPHEMOB U ONEPAIUil TO3HAHUS U MTPAKTUYECKOH JIeATeTbHOCTH; CIIOCO0 JOCTH -
KEHUS ONPEJECIICHHBIX PE3YIbTaTOB B IO3HAHNUH U ITPAKTHUKE.

B. HabGop MHCTpyKIMil, ONUCBHIBAIONINX MOPSJIOK JIEHCTBUN HCTIONHUTENS JUIS JOCTHOXKEHUS pe-
3yJIbTAaTa PEIICHUS 3a/1a4M 32 KOHEUHOE YUCIIO JICHCTBHIA.

I'. Hu onuH OTBET HE SBJISETCSA BEPHBIM

2. K 1MHEeWHBIM CTPYKTYpam OTHOCSTCS:
A. Criucku

b. Crex

B. [lepeBps

I'. Bepnsriii otBeT A u b.

3. EcTb Tpu anroputMa COpTUPOBKH MacCHBOB: ObICTpasi COPTUPOBKa, copTupoBka lllemna, coptu-
pOBKa My3bIppKOM. Eciii TaHHBIE COPTUPOBKHU YIOPSAIOYNTH MO BO3PACTAHUIO ONHMPAIOCh HA UX ACUMITO-
THUYECKYIO OIICHKY UX alropuTMHuYecKoi cioxHocTH O (T.e. crnoxkHocTh 1 < CrnoxkHocTh 2 < ClI0KHOCTh
3), TO NOAYYUTCS:

A. beicTpas COpTUPOBKA, COPTUPOBKA IIEJJIA, COPTUPOBKA ITY3bIPHKOM

b. CoprupoBka my3sipekom. Coptuposka lllemna, beictpas coprupoBka

B. Copruposka mesnna, CopTupoBKa Iy3bIpbKOM, ObICTpasi COPTHPOBKA

I'. CBoii BapraHT

4. Ha pucyHke HIKe npezcTaBieH rpad. 3amaiite qaHHbIN rpad IByMs criocoOaMy MpU MOMOIIU
MaTpUIbI CMEKHOCTU U MaTPHIIbI MHIUJIEHTHOCTH.

14.1.2. Tembl KOHTPOJILHBIX PadoT
Jlate onpeneneHus CleayoUMM NOHATUSAM: aJlTOPUTM, CTPYKTypa TaHHbBIX
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2. Knaccudukanus ctpykTyp naHHbIX. Knaccudukarus clioXHBIX CTPYKTYp MO OpraHU3aluy B3a-
UMOCBSI3EH MEXKY DJIEMEHTaMH.

3. BeluncauTenpHas CI0KHOCTb alrOPUTMA. ACUMIITOTUYECKNE OLIEHKH BBIYMCIUTEIBHON CIIOXK-
HOCTH aJITOPUTMOB.

4. NetFramework Ilnardopma. Kakum oOpazom mgocTuraercst BO3MOXKHOCTh pa3pabOTKU KpOcCC-
margopmennbix npuioxkenuit. Kog MSIL, native xox, JIT kommusitop.

5. Opranuzanys JMHAMUYECKUX CTPYKTYp. Kakue 31eMeHThI S3bIKOB TPOrpaMMUPOBAHUS UCIIOJIb-
3YIOTCS JUIsl ATOr0. B 4eM oTiinune MoHATUI: CTPYKTYpa, Kiace.

6. [lepeMeHHBIE CCBIJIOYHOTO THUIIA U OObIYHBIE. B yem paszHuma. 3agaHus 1mo yyacTKy Koja orpe-
JeNIUTh, KaKUe IEPEMEHHbIE YKa3aHBbI.

7. CoptupoBka MaccuBoB. COpTHPOBKa BHIOOPOM, My3BIPHKOM, BCTaBKaMH, LICHKEp COPTUPOBKA,
coptupoBka Illenna, ObiCTpas COpTUPOBKA.

8. Criucok. Bumpl circkoB. CriocoOBI 3a/1aHUS CITHICKOB.

9. IlpakTHueckoe 3aaHne Ha pa3pabOTKy MPOrPaMMHOIO KOja MO 3TOW YacTu KacatoTcs paboThl
CO cChUIKaMu next, prev. T.e. paboTa ¢ yka3aTelIsiMu.

10. Crek, ocHOBHBIEC omepaluu B cTeke. Kak peann3oBaTh CTEK, CIIOCOOBI OpraHU3aIuN CTPYKTY-
PBI U UX JOCTOMHCTBA U HEOCTATKH.

11. Ouepenp. JlobaBnenue u ynanenue u3 ouepenu. Kak peanu3oBarh odepesib, CIOCOObI OpraHu-
3allMM CTPYKTYPBI U UX TOCTOMHCTBA U HEJOCTATKH.

12. I'padw1. Onpenenenune. CriocoOs! 3aganus rpada. Uem rpad otmmyaeTcs oT aepeBa. UTo Takoe
UKIMYECKUH Tpad, OpUEHTHPOBAHHBIA U HEOPUEHTUPOBaHHBIH. [lonck B rmyOouny u mupuny. OpueHTH-
POBaHHBIN M HEOPUEHTUPOBAHHBIN Tpad. B3pemennsiii rpad.

13. Kparyaiimmii myts B rpade ot BepiuHbl. Aaroput™ Jledkerpsl, anroputM droiina.

14. bunapusie nepeBbs. O0Xom AepeBa, BCTaBKa dJIEMEHTA, YAaJeHHEe AIEeMEHTa U3 JepeBa.

14.1.3. 3auér
1. late onpeneneHus CIEAYIOUUM MOHSATUSM: aITOPUTM, CTPYKTYpa JaHHBIX

2. Knaccudukanus cTpykTyp AaHHbIX. Kitaccudukanus cloKHBIX CTPYKTYp MO OpraHHU3aIlH B3a-
MMOCBS3EH MEXK]y DJIIEMEHTaMH.

3. BeluncauTenpHas CIOKHOCTh alrOpUTMa. ACUMIITOTUYECKHE OLIEHKH BBIYMCIUTEIBHOMN CIIOXK-
HOCTH aJITOPUTMOB.

4. BpeMs BBIIIOJIHEHUSI aJITOPUTMA, 3aMep BpEMEHH U 00paboTKa pe3ysIbTaTOB 3aMEPOB.

6. NetFramework ITnardpopma. Kakum oOpa3om nocTuraercss BO3MOKHOCTh pa3pabOTKU Kpocc-
iat¢popMeHHbIx npuinoxenuid. Kog MSIL, native kon, JIT xommuistop.

7. Opranuzanys IMHaMUYECKUX CTPYKTYp. Kakue 371€eMeHThI S3bIKOB IPOrpaMMUPOBAHUS UCIIOJIb-
3yIOTCS J1s1 3TOr0. B uem ominymne noHsATHIL: CTPYKTYpa, Kilacc.

8. IlepeMeHHbIE CCHIIOYHOTO THIA U 0ObIUHBIE. B ueM pasHuiia. 3agaHus 1o yyacTKy Koja ornpe-
JIeJIUTh, KaKUe IEPEMEHHBIE YKa3aHBbI.

9. Xem-tabauibl. ACCOIMAaTUBHBIC MACCUBBI.

10. CoptupoBka MaccuBoB. CopTUpOBKa BEIOOPOM, ITy3bIPHKOM, BCTaBKaMH, IIEUKEP COPTUPOBKA,
coptupoBka lllenna, 6GpICTpast COPTUPOBKA.

11. Criucok. Bunpr cniuckoB. CriocoObI 3a/1aHUs CITIUCKOB MTPU TTIOMOIIM MAaCCUBOB U JUHAMUYECKHUX
CTPYKTYP.

12. IlpakTrueckoe 3aaHue Ha pa3pabOTKy MPOrpaMMHOTO KOJIa 1O 3TOM YacTH KacaroTcs padoTh
CO cchUIKaMu next, prev. T.e. paboTa ¢ yka3aTelsiMH.

12. Ctek, ocHOBHbIE omnepanuu B cteke. Kak peann3oBaTh CTEK, CIOCOObI OPraHU3alMU CTPYKTY-
PBI U UX JOCTOMHCTBA U HEJOCTATKH.

13. Ouepenn. JloGaBnenue u ynanenue u3 ouepean. Kak peannzoBatk odepesb, ClIOCOObI OpraHu-
3allUU CTPYKTYPBI U UX JOCTOMHCTBA U HENOCTATKH.

14. I'padwi. Onpenenenune. CriocoOs! 3aganus rpada. Yem rpad otmmyaeTcs oT aepeBa. Uto Takoe
UKIMYECKUH Tpad, OpUEHTUPOBAHHBIA U HEOpUEHTUPOBaHHbIH. [louck B ryOouny u mupuny. OpueHTu-
POBAHHBII U HEOPUEHTUPOBaHHBIN rpad. B3pemenHslii rpad.

15. Kparyaiimii myts B rpade ot BepinHbl. Aiaroput™ Jleldkerpsl, anroputM droiina.
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16. 3amaua KOMMHBOSDKEPA, CIIOCOOBI PEIICHUS.
17. bunapusie nepeBbs. O0Xom AepeBa, BCTaBKa dJIEMEHTA, YAaJeHHEe AIEeMEHTa U3 JepeBa.

14.1.4. Bonipochbl /il NOATOTOBKH K NPAKTHYECKUM 3aHATHAM, CeMUHAPaM

Pa3paboTka nporpaMMHOI0O IpUIIOKEHHs C 00paOOTKOIM JaHHBIX, MPEICTABICHHBIX B BUE MACCH -
BOB. Peanuzanus x31-ta0iauil ¥ alropuTMOB JUIsl pa3MelieHus, 00paboTKu U yianeHus JaHHbix. Peanu3za-
11 IPOCTBIX COPTUPOBOK MAaCCUBOB.

Pa3paboTka mpuIokKeHUsT peaan3yoLIero CiIoKHble COPTUPOBKU MaccuBoB (coprupoBka Illemna,
HIeHKep-COPTUPOBKA U T.II.). DKCIEPUMEHTHI C 3aMepaMH BpeMEHHU paboThl anroputMoB. OOpaboTka pe-
3yJbTATOB SKCIIEPUMEHTOB.

Onenka Cl10)KHOCTH alropuTMoB. CpaBHEHHE NMOPSIAKOB. CII0XKHOCTh PEKYPCUBHBIX aJITOPUTMOB.
Pabora ¢ pyHKIMAMU OLIEHKH CIIOKHOCTH.

Pa3paboTka mpuioxeHUs: ¢ peanu3aluell cruckoB. BrimonHenue 3agau ¢ 0OpaOOTKOW JAHHBIX,
IIPEJICTABICHHBIX B BUJE CHHCKOB (OJHOHAIIPABIIEHHBIX, ABYHANPABICHHbBIX, [IMKINYECKHUX) C BbIMOIHE-
HUEM COPTUPOBKHM JAHHBIX, IOMCKAa MAaKCUMAJIBHOIO U MHUHHMMAJIBHOTO JIEMEHTA, YJAJIEHUS U BCTaBKU
JTAaHHBIX.

Peanuzanus npunoxeHuii, pelaroimx 3a/1a41 ¢ UCI0JIb30BAHUEM CTEKOB U OYEPEACH.

Pa3paboTka npuiioykeHuil ¢ NpeaCcTaBICHUEM JaHHBIX C UCIOJIb30BaHUEM OMHAPHOTO JiepeBa. Bri-
IIOJIHEHUE COPTUPOBOK, B TOM YHCJIE, TUPAMUIaIbHAsl COPTUPOBKA.

Pa3paboTka npuiioxkeHus: ¢ 00padoTkoi naHHbIX rpados. O0xon B mupuHy U nryouny. Haxoxne-
HUE KpaTYaIlINX IIyTeH.

Pemenue 3anaun kommuBosikepa. Metoa nepedopa, BETBEH U rpaHuULl, OTXKUTa.

14.2. TpeOoBaHMS K OLIEHOYHBIM MATEPHAJIAM /JIsl JINL C OTPAHNYEHHBIMH BO3MOKHOCTSIMH
310pOBbS1 1 HHBAJIH/I0B
Jnst nui ¢ orpaHUYEHHBIMU BO3MOKHOCTSIMU 3/I0POBbSI 1 MHBAJIMJIOB MPEAYCMOTPEHBI JOMOIHU -
TCIIBHBIC OIICHOYHELIC MaTepI/IaJ'IBI, HepequL KOTOpBIX YKaSaH B Ta6J'II/III€ 14
Tabmuua 14 — JlononHUTENbHBIE MaTepHallbl OLICHUBAHUS ISl JIUIl C OTPAHUYCHHBIMH BO3MOXKHOCTSIMU
SJIOpOBLSI 1 MHBAJINI0B

Kareropun Bubl TONOTHUTETBHBIX OLIEHOYHBIX ®opMbI KOHTPOJIS M OLIEHKH
00y4JaroLXCs MaTepuaioB pe3ynbTaToB 00y4eHuUs

TecThl, MMCEMEHHBIE CAMOCTOSTEIbHbIE
paboThI, BOTIPOCHI K 3a4eTy,
KOHTPOJIbHbIE Pa0OThI

C napymeHusMu
cryxa

[Ipenmy1iieCTBEHHO MUCbMEHHAS
MpOBEpKa

C mapymenusamu | CobeceoBaHue 1Mo BOpocam K 3aueTy, | [IperumyiiecTBeHHO yCTHas TPOBEpKa

3peHus OTIPOC MO TePMUHAM (MHOUBUYaTIBHO)
C napymeHusMu Pemenue qucTaHIIMOHHBIX TECTOB,
OTIOPHO- KOHTPOJIbHBIE Pa0OTHI, MUCbMEHHbIe | [IpenMylecTBeHHO AUCTaHIIMOHHBIMU
JIBUTATEJIBHOTO CaMOCTOSITENIbHBIE Pa0OTHI, BOPOCHI K METOJaMH
amrmapata 3a4ery
C orpanunuenusiMu 1o | TecThl, TUCbMEHHBIE CAMOCTOSITENILHBIC [IpenmymiecTBEHHO POBEpKa
00IIeMEeTUITTHCKIM paboThI, BOTIPOCHI K 3a4eTy, METOJAMM UCXOJS U3 COCTOSTHUS
MOKa3aHUsIM KOHTPOJIbHBIE Pa0O0ThI, YCTHBIE OTBETHI | OOY4alOIIErocsi Ha MOMEHT NMPOBEPKU

14.3. MeTtoauueckne peKoMeHIAMH M0 OIeHOYHBIM MaTepHAJIaM IJIsl JIUIl ¢ OTPAHUYeHHbIMHU
BO3MOKHOCTSIMH 3{0POBbSI H HHBAJIH/IOB
I[J'ISI JiiL ¢ OrpaHU4YCHHBIMHU BO3MOXHOCTAMHU 3J0POBbA WU HHBAJIWAOB IMPEAYCMATPUBACTCA HO-
cTymnHas Gopma npeaoCcTaBICHUs 33 JaHNil OIIEHOYHBIX CPE/CTB, & HMEHHO:
- B IIe4aTHOU (hopme;
- B TIEYaTHOM (hOpMe C yBETHMUYCHHBIM MIPUPTOM;
— B (hopMeE IIIEKTPOHHOTO IOKYMEHTA;
- METO/IOM YTEHHUS aCCHCTEHTOM 3a/IaHUs BCIYX;
- NpeI0CTaBICHUE 3aaHusl C UCIIOJIb30BAaHUEM CYPIOTIEPEBO/IA.
Jlumam ¢ OrpaHWYEeHHBIMH BO3MOXXKHOCTSIMH 3JIOPOBbsSI M MHBAIHMIAM YBEJIHMUUBACTCS BpEMs Ha
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MOJITOTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. i1 Takux 00ydaromuxcs mpeaIycMaTpiuBaeTcs: JOCTYII -
Has (hopMa MpeIoCTaBICHHUS OTBETOB Ha 3aaHMs, 2 IMEHHO:

- MUCbMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C UCIIOJIL30BAHUEM YCIYT aCCHCTEHTA;

— Npe/ICTaBICHNE OTBETOB YCTHO.

[Iponienypa oreHMBaHuUST pe3yabTATOB OOYUEHUS JIUI] C OTPAHUYCHHBIMU BO3MOXKHOCTSMH 370PO-
BbSl 1 MHBAIHIOB 10 TUCLUILTMHE TPeIyCMaTpUBaeT IpenocTaBieHne HHGopMaun B popMax, aaanTH-
POBaHHBIX K OTPAHUYCHUSAM HX 30POBBS M BOCTIPUSATHS HH(POPMALINH:

JI1s1 JIMI ¢ HAPYIIEeHUSIMH 3PeHus:

- B (hopMe IIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOW (hopMe YBEITMICHHBIM MIPUPTOM.

JIJ1s1 JIMI ¢ HAPYIIEHUSIMH CJIyXa:

- B (hopMe IIIEKTPOHHOTO IOKYMEHTA;

- B reyaTHou (opme.

JIJ1s1 JIMI ¢ HAPYLIEHHUSIMH OTIOPHO-IBHI aTeJILHOTO anmapara:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHoOu (opme.

[Tpy HEOOXOMUMOCTH /TS JIUI] C OTPAaHUYEHHBIMHU BO3MOXXHOCTSIMU 3/I0POBbS U MHBAJIUI0B TPOILIE-
Jypa OIICHWBAHUSI PE3yIbTaTOB 00yICHHUST MOXKET IPOBOIUTHCS B HECKOIBKO ATAIOB.
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