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1. HEJIX OCBOEHUSA JTUCIIUITIJIMHBI (MOAYJIS)

1.1

0o0ydeHHe CTYICHTOB aJITOPUTMH3AINH U IPOrPaMMHUPOBAHHIO 33/1a4 PA3IMIHON CTETIEHH CIIOKHOCTH C IIPUBICYCHIEM
II0JIb30BATENIBCKUX CTPYKTYP JaHHBIX

3agaun: mpuoOpeTeHue 3HAHUKH B OOJIACTH CTAHAAPTHBIX CTPYKTYP MOAaHHBIX, HM3yYEHHE KIACCHUYECKUX aJrOPUTMOB 0OO0pabOTKH
JJAHHBIX, pa3paboTKe COOCTBEHHBIX allTOPUTMOB PELICHHUS 331a4, IPOrPAMMUPOBAHNH HOJIL30BATEIbCKUX CTPYKTYP AaHHBIX

2. MECTO JUCHHUIIJIMHBI (MOAYJISA) B CTPYKTYPE OBPA3OBATEJIbBHOU ITPOI'PAMMBbI

Hukn (paznen) OIT:

|B1.B

2.1

Tpebopanus K NpeABapUTE/ILHOM NOAT0TOBKE 00y4aI0IIerocs:

2.1.1

Teopus cucteM U CUCTEMHBII aHAIU3

2.2

JucumianHbl (MOIY/IM) H MPAKTHKH, JUISI KOTOPBIX 0CBOEHHE TAHHOW THCIUTIHMHBI (MOIYJISI) HEOOX0ANMMO KaK

npeiecTByomiee:

221

TeXHOJIOTHH IPOrPaAMMHPOBAHHUS

222

HpOﬁKTI/IpOBaHI/Ie " apXUTCKTypa MNPOrpaMMHBIX CUCTEM

3. P OPMUPYEMBIE KOMIIETEHIINHU, UHAUKATOPBI UX JOCTUKEHUA

U IUIAHUpPYeMbIe Pe3yIbTAThI 00ydeHHsI

4. CTPYKTYPA U COAEP KAHUE JTUCHUIIJIMHBI (MOAYJIS)

Kon HaunmeHoBaHue pa3/ieoB U TeM /BU] Cemectp | YUacoB | Komneren- | Jluteparypa m 341. pecypest | [Ipakr
3aHATHSA 3aHATHS/ / Kype U . OAT.
Pazpnen 1. CTpyKTYpBI JaHHBIX
1.1 OO01m1ast yCTAaHOBKA Ha CAMOCTOSITEIbHOE 2 2 JIL.1JI1.2J12.1 J12.2 J12.3 J12.4
oBnajgeHue kypcom /Jlek/ J2.5]12.6
313233343536
1.2 Oo01mas ycTaHOBKA Ha CAMOCTOSTEIIEHOE 2 34 JI1.1 J11.2J12.1 J12.2 J12.3 J12.4
oBnagenue Kypcom /Cp/ JI2.5 J12.6
013233343536
1.3 AOCTpaKTHBIN THIT TaHHBIX /JIek/ 2 0 JIL1TJI1.2J12.1 JI2.2 J12.3 J12.4
J12.5J12.6
013233343536
1.4 AOGcTtpaktHeIi THIT AaHHBIX /TTp/ 2 0 JIT.1JI1.2J12.1 J12.2 J12.3 J12.4
JI2.5 J12.6
313233343536
1.5 AOCTpakTHBIN THT TaHHBIX /Cp/ 2 4 JIT.1 J11.2J12.1 J12.2 J12.3 J12.4
JI2.5 J12.6
013233343536
1.6 JluHeitHble U HEMUHEHHBIE CTPYKTYPBI 2 2 JI.1JI1.2J12.1 J12.2 J12.3 J12.4
na"Hex /Jlex/ JI2.5J12.6
013233343536
1.7 JluHeliHblE U HETUHEHHBIE CTPYKTYPbI 2 2 JI1.1 J11.2J12.1 J12.2 JI2.3 J12.4
nauHbix /Ip/ J2.5]12.6
313233343536
1.8 JluHeHble ¥ HEJTMHEWHBIE CTPYKTYPHI 2 4 JIT.1 J11.2J12.1 J12.2 J12.3 J12.4
nmaHHbx /Cp/ JI2.5J12.6
013233343536
1.9 I'padsr Jlex/ 2 0 JI1.1 J11.2J12.1 J12.2 J12.3 J12.4
JI2.5 J12.6
013233343536
1.10 I'pader /MIp/ 2 2 JIL.1J11.2J12.1 J12.2 J12.3 J12.4
JI2.5 J12.6
313233343536
1.11 I'padsr /Cp/ 2 2 JI1.1J11.2J12.1 J12.2 J12.3 J12.4
J12.5 J12.6
013233343536
1.12 Hepesbs /Jlex/ 2 0 JI1.1 J11.2J12.1 J12.2 J12.3 J12.4
JI2.5J12.6
013233343536
1.13 Hepesbs /TIp/ 2 0 JIL.1J11.2J12.1 J12.2 J12.3 J12.4
J12.5 J12.6
313233343536




1.14 Hepesss /Cp/ 2 4 JIL.1 JI1.2J12.1 J12.2 J12.3 J12.4
JI2.5 J12.6
212233 34 35 D6
1.15 Oaiiner /Jex/ 2 0 JIL.1 J11.2J12.1 J12.2 J12.3 J12.4
JI2.5J12.6
2132233 B4 25 56
1.16 Daiiner /Tp/ 2 0 JIL.1J11.2J12.1 J12.2 J12.3 J12.4
JI2.5J12.6
212233 34 35 D6
1.17 Qaiinsl /Cp/ 2 4 JIL.1JI1.2J12.1 J12.2 J12.3 J12.4
JI2.5 J12.6
212233 34 35 D6
Paznen 2. Aropurmsl
2.1 AJNropuTMBI KOAUPOBAHUS U IIOMCKA 2 2 JI1.1 J11.2J12.1 J12.2 J12.3 J12.4
na"aeix /Jlex/ JI2.5J12.6
21322933 B4 235 D6
2.2 ANTOPUTMBI KOJTUPOBAHUS U MIOUCKA 2 2 JIT.1TJI1.2J12.1 JI2.2 J12.3 J12.4
nanubIx /TIp/ JI2.5J12.6
212233 34 35 D6
2.3 ANTOpUTMBI KOJUPOBAHUS U MOMCKA 2 16 JIT.1 J11.2J12.1 J12.2 J12.3 J12.4
nanHbIx /Cp/ J2.5]12.6
212233 B4 35 D6
2.4 AJNTOpPUTMBI COPTUPOBKH /JIek/ 2 2 JIT.1 J11.2J12.1 J12.2 J12.3 J12.4
JI2.5J12.6
212233 B4 235 D6
2.5 Anroput™el copTupoBku /T1p/ 2 2 JIT1 J11.2J12.1 JI2.2 J12.3 J12.4
JI2.5 J12.6
212233 34 35 D6
2.6 Anroput™msl coptupoBku /Cp/ 2 16 JIT.1 J11.2J12.1 J12.2 J12.3 J12.4
J2.5 J12.6
212233 B4 235 D56
2.7 Teopus CIIOKHOCTH aNropuT™MOB /JIek/ 2 0 JIT.1JI1.2J12.1 JI2.2 J12.3 J12.4
JI2.5J12.6
D122 933 B4 235 D6
2.8 Teopust crioxunoctH anroputmos /I1p/ 2 0 JIL1JI1.2J12.1 JI2.2 J12.3 J12.4
JI2.5 J12.6
212233 34 35 D6
2.9 Teopust cnoxxHOCTH anroputMoB /Cp/ 2 15 JIT.1 J11.2J12.1 J12.2 J12.3 J12.4
J2.5J12.6
2132233 34 25 D56
Paznen 3. [Ipomeskyrounasi arrecranust
3.1 KonTtponbnas padota /Cp/ 2 20 JIL.1 J11.2J12.1 J12.2 J12.3 J12.4
JI2.5J12.6
212233 34 35 D6
3.2 Ox3amen /KAD/ 2 0,3 JIL.1 J11.2J12.1 J12.2 J12.3 J12.4

J12.5 J12.6
010233543536

5. OHEHOYHBIE MATEPHAJIbI

5.1. KoHTpoJIbHbBIE BONIPOCHI H 3a1aHNS

Crucok BOIIPOCOB O AUCHUIIINHE

e A e

— O

INonsTHe anropuTMa Kak cpencrsa 00paboTKH MH(OPMAITIH
INonsTue cnabo-CTPyKTypUPOBAHHBIX JAaHHBIX
IloHsATHE CTPYKTYpBI JAHHBIX

IlonsATHE BIIEMEHTAPHBIX CTPYKTYP JaHHBIX
IloHsATHE COCTaBHBIX CTPYKTYp HaHHBIX
IloHsATHE BHEIIHUX CTPYKTYp NaHHBIX
INonsTue usnueckux CTPyKTyp AaHHBIX
ITonsiTne abCTPaKTHBIX CTPYKTYP JAHHBIX
IloHsATHE 351€EMEHTApHBIX CTPYKTYP JaHHBIX
IloHsATHE COCTaBHBIX CTPYKTYp HaHHBIX
Ilokasarenu U3MEHYUMBOCTH CTPYKTYP AAHHBIX




12. IloHsATHE CTaTUYECKUX CTPYKTYP HAHHBIX

13. ITonsiTHE TUHAMUYECKUX CTPYKTYp JAHHBIX

14. OCHOBHBIE TPEeOOBAHUS K aJITOPUTMY

15. OmnpenencHre MPOCTPAaHCTBEHHOH CIOKHOCTH aITOpHTMA

16. ITousaTue Tva JAHHBIX

17. OmnpeneneHne aCHMOTOTHYECKOH BPEMEHHON CI0KHOCTU alIrOpUTMa

18. [IpaBuino cymm asisi onpeneneHus CI0KHOCTU 3aJa4u

19. IIpaBuio npousBeneHUN Ul ONPENEIICHHUS CI0KHOCTU 3a1auu

20. OrpeniesieHre JeTEPMUHUPOBAHHOTO aJrOpUTMa

21. OnpeneneHue HEJETEPMUHUPOBAHHOIO AJITOPUTMA

22. CBOHCTBO JETEPMIHUPOBAHHOCTH AJITOPUTMA

23. [TonsATHe MEeMEHTAPHBIX JaHHBIX

24. [TonsaTHe MaccuBa JaHHBIX

25. Ilonsatue cTpykTypbl JaHHBIX «CTpoka

26. INonsTHE CTPYKTYpHI JAHHBIX «3aIHCHY

27. [Tonsatue cTpykTypbl AaHHBIX «MHOXKECTBO»

28. INonsTne cTpykTyphl HaHHBIX «Tabmima

29. OnpezneneHue JIMHEHHBIX OJHOHANPABICHHBIX U JIBYHAIPABICHHBIX CIIUCKOB

30. Onpeznenenre NUKINUYECKOTO OJHOHANPABIEHHOTO U JABYHANPABICHHOTO CITUCKA

31. ITonsiTHE CTPYKTYphI JAHHBIX TUMA CTEK

32. IloHsATHE CTPYKTYpHl JaHHBIX TUIA OYEPEIb

33. IlonsATHE pa3psKEHHONU MATPULBI

34. OmnpeneneHue pa3psHKEHHBIX MATPUIl ¢ MATEMAaTHYECKUM OIMMCAHUEM PACIONOKEHHsI IIEMEHTOB

35. Ormpenenenne pa3pspKeHHBIX MATPHI] CO CIyYailHBIM PACIIONOXKEHHEM 3JIEMEHTOB

36. IloHsATHE CTPYKTYpHl JAHHBIX TUIA JEK

37. [lonaTne MynbTUCIIHCKA

38. [TonsaTHe cno€Horo cnucka

39. Omnpenenenne rpada. [IpencraBnenne rpada B BUIE MAaTPUIBI CMEKHOCTH M MATPHIIBI HHITUIESHTHOCTH
40. OmnpeneneHue CTPYKTyphl JaHHBIX TUMa AepeBo. CrocoOsl 00xona nepeBbeB. OmpeeneHne IBOMYHBIX IePEBbEB
41. Ompenenenne Qaitna. CriocoObl OpraHu3anny AaHHBIX B Bue daiinos. [TonsTue nHaexcupoBaHHOTO (aiina
42. Krnaccudukanus aaropuTMoB IO CIOKHOCTH

43. Onucanue MeToAa AEKOMIIO3UIUH

44. [TonsATHE NTMHAMUYECKOTO MPOTrPaMMHUPOBAHUS

45. Ornrcanue MeTozia MOCIeI0BaTEIbHOTO (JIMHEHHOT0) MOUCKa

46. Omnmcanne MeToga OMHAPHOTO MOMCKA

47. Omnpenenenue GyHKIUU XemupoBaHusa. CyIIHOCTh M MPHYMHBI BOSHUKHOBEHUS KOJUIM3UH P XEMINPOBAHUH JAHHBIX
48. IonsTEe anropuT™Ma COPTUPOBKH IAHHBIX.

49. OnucaHue anropurMa COpTUPOBKU MOJCUETOM

50. Onucanue anropurMa COpTUPOBKHU IIPOCTHIM BKIIIOYEHUEM

51. Onucanue anropuTMa COpTHPOBKH METOAOM ITy3bIpbKa

52. Onucanue anroputMa copTupoBka no meroxny Ilemnna.

3agaHus 471 IPOBEJCHUS TEKYIIET0 KOHTPOJIS
Tema: CraTudeckue CTpYKTypbl JaHHbBIX

3amauva 1

Peanu3oBath GyHKIMIO, KOTOpast pa30UBaeT HEYIOPSJOUCHHBIH YHUCIOBOH MacCHB Ha JIBA MacCHBa C PaBHBIM YHCIIOM 3JIEMEHTOB
TaK, 9YTOOBI AIIEMEHTHI OJTHOTO MacCHBa OBUTH OBI HE OOJbIIe HAMMEHBIIETO 3JIEMEHTa BTOPOTO MAaCCHBA.

3amaua 2

Pazpaborarh (QyHKIHMIO TPAaHCHOHUPOBAHUS MaTPHULBL. VICXOIHYIO MAaTPHUILy COXPaHHUTh, @ TPAHCIIOHUPOBAHHYIO IOMECTUTD B
JUHAMHYECKYIO TTaMSITh.

3amaua 3

PeanuzoBathk QyHKIMIO, KOTOpask CO3AAET OAHOMEPHBIN MAaCCHB U3 ABYXMEPHOI'O MacCHBa TakK, UTO KaXKIBIH 3JIEMEHT OJTHOMEPHOTO
MacCHBa €CTh COOTBETCTBYIOLIHUX IIEMEHTOB CTPOK JABYXMEPHOTO.

3anava 4

OeMeHT JBYXMEPHOT0 MAaCCHBA, KOTOPHIH ABISIETCA OJHOBPEMEHHO HAMEHBIINM B CBOEH CTpOKEe M HAUOOIBIINM B CBOEM
croiblIie, Ha3bIBAaeTCS CEATIOBOM TOUKOI MaccuBa. Peann3oBaTh GyHKIHMIO TOMCKA BCEX CEIOBBIX TOYEK MacCHBa.

3agaua 5

YuncnoBoi 0JJHOMEPHBIH MaCCUB COJICPKUT HEKOTOPOE KOIMIECTBO HYJICBBIX 3JIEMEHTOB. Peati3oBaTh QyHKIHIO ONpeaeneH s
JUIMHBI CaMOM ATMHHOI OCeA0BaTeIbHOCTH NOAPSA UAYIHUX HyNell 1 MHAeKca EpBOro 3IeMEeHTa ATOH MOCIeJ0BaTEeNbHOCTH.
3agava 6

PeanmzoBath (GyHKIMIO JUTT YMHOXKCHUS IBYX Pa3psDKEHHBIX MaTpuIl. YKa3aHus cM B [2, . 1.4.4.]

3amaua 7

Pean3oBath (YHKIMIO JUIS ONIPEICNICHUS KOJNYECTBA PA3JIMYHBIX YUCEN B OJHOMEPHOM ILIEJIIOYHUCICHHOM MacCUBE.

3agaua 8

Peanmm3oBats QyHKIMIO A1 TyOIMPOBaHUS CTPOKH, HAIpHMeEp «600» — «60060006».

3amaua 9




Peamm3oBats (yHKIMIO A1 0TOpPACHIBAHUS BCEX KOHEUHBIX ITPOOETOB B CTPOKE.

3amauva 10

PeanmzoBath hyHKIHIO U OTOpAcHIBaHUS BCEX HAYAIBHBIX IPOOETIOB B CTPOKE.

Bamaua 11

Pazpabotath (yHKIHMIO, KOTOpask 3aMEHAET HECKOJIBKO MOAPSI HAYIINX MPOOETOB OJHUM MPOOEIIOM.

3anaua 12

W3 cuUMBOJBHON CTPOKH BBIAEIHTH BCE CIIOBA M COCTaBUTH MaccHB cIoB. ClloBa B CTPOKE pa3/iesieHbI MpobeaMu, 3HAKH
HpenUHaHUS 0TOPaChIBaTh.

3amauya 13

W3 TekcTta BBIIEMUTH peutoxkeHus. ONpenenuTs YUCII0 IPSUI0KEHNH B TEKCTE.

3amaua 14

OmnpenenuTs CpeiHEe YUCIO CIIOB B TEKCTE U CPEIHEE YHCIO CUMBOJIOB B CIIOBE.

3agaua 15

Jlan MaccuB cioB. B 3agaHHOM TeKkcTe HAWTH BCe BXOXKICHHS 3THX CIIOB. Pe3ynpTar BELAATh B popMe: CIIOBO: TO3HIHS B TEKCTE.
3amaua 16

Peanu3oBath GyHKINIO BKIFOUEHHUS CTPOKH S2 B CTPOKY S1, HAaUMHAsS ¢ TIO3HIIMH N.

3angaua 17

Peamm3oBats QyHKIMIO ynaneHHs MOACTPOKH S2 U3 cTpoku S1.

3amauva 18

Pa3paborate QyHKIHIO 11 HOACYETAa KAXKIOTO U3 3HAKOB IIPEIHHAHUS B TCKCTE.

Tema: JluHaMHUYECKHE CTPYKTYPBI JAHHBIX

3amaga 1. Mcmonme3ys CTek, HamedaTaTh CHMBOJIBI CTPOKH B OOpPaTHOM MOpsAAKe. YKa3zaHHE: MOCIEI0BATEIFHO BBOIUM CHMBOJIBI
CTPOKH CJIeBa HATIPaBO B CTEK. 3aTeM M3BJIEKACM HX U3 CTEKa U IIeYaTaeM.

3agaua 2. Hamucats mporpammy, KOTOpas ONpeNesisieT, BISEeTCs M CKOOOUHOE BBIpaKEHHE MPaBHIbHBIM. [IprMepbl MpaBUIIbHBIX
cko0ounbIX Beipaxkenuit: (), (()(), 00, (())) n mempaBuwibHbIX: )(, 0)(0), (,)))), (((). Yka3aHue: paccMaTpuBaeM MOCISI0BATEIEHO
Ka)KJIbIi CHIMBOJI 3aJaHHOH CTPOKH cJieBa HanpaBo. Ecii oueperHoi cHMBOI — JieBast CKOOKa, TO pa3MeIIaeM ee B CTeKe, eCIIH
mpaBasi — TO U3BJIEKAaEM dJIEMEHT U3 CTeKa (9TO 00s3aTeNbHO TOJDKHA OBITh JieBas ckoOka). [Tocie paccMOTpeHus BCeil CTPOKH, eCii
BbIpa)XKEHHUE MIPABUIBHO, CTEK JOJDKEH 0Ka3aThCs MYCTHIM.

3agaua 3. [lana ctpoka sl u3 4éTHOro KoiauyecTsa cCUMBOJIOB. [lodyunTh U HamedyataTb CTPOKY S2, COCTOSILYIO M3 CUMBOJIOB
MepBO¥ MOJIOBUHEI CTPOKH S 1, 3aIIMCaHHBIX B 0OPaTHOM MOPSIAKE, TOCIE KOTOPBIX MIYT CHMBOJIBI BTOPOH MOIOBHHBI CTPOKH S,
TaKke 3allMcaHHble B 00paTHOM nopsiake. Hanpumep, npu s1 = “npuser”, s2 10JKHO OBITH paBHO “UPHTEB”.

3amgava 4. Pemmte 3amady 2, TONOJHUTENBFHO HAMIS MOPSIKOBBIA HOMEP MEPBOI CKOOKH, HapyIIAIOIIei MPaBUIIEHOCT
paccTaHOBKU CKOOOK.

3agaga 5. [IpoBepHUTh MPaBUIBHOCTh PACCTAHOBOK CKOOOK B CKOOOYHOM BBIPKEHHH, UCIIONB3YIOLIEM CKOOkH Buna: “(”, ©)”, “{”,
“V° 417, “1”. TpeboBaHME BIOKESHHOCTH CKOOOK Pa3HOTO BHA HE YUUTHIBATS, T. €., Hanmpumep, Boipaxenus “({})[]” u “([{0}]}” —
TpaBIJIBHEIE.

3anaya 6. JlaH MaccuB LiebIX yucell. BBISICHUTB, COBNAJaeT M KOJUYECTBO OTPULIATENIbHBIX YHCEN C MOJIOKUTENbHBIMU. Eciu Her,
OIpEeNIeNUTh KOJIMYECTBO HECOBIAACHUH.

3amada 7. Pemuth 3amady 5, HO ¢ yUETOM BIIOKEHHOCTH CKOOOK OJHOTO BHUJA.

3amaua 8. OOpatHas moibckas 3amuch (OI13) — dhopma 3amucn MaTeMaTHIECKUX BBIPAXKEHUH, B KOTOPOH OIEPaHIbl PaCIIONIOKEHBI
nepen 3Hakamu omnepanuii. Hampumep, 3+5-1 u (2+6)/4 8 OII3 Oynyt Beirsaaets Tak: 3 51 —+u2 6 +4 /, COOTBETCTBEHHO.
[Tpeobpa3zoBatk apudMeTHIECKOE BEIpaAKCHUE B MHOUKCHOM HOTAI[MK B OOPATHYIO IMOJBCKYIO 3aIMCh. YKa3aHUs: BEIPAXKCHUC HE
JIOJDKHO COJIepIKaTh CKOOOK, IPHOPUTET OTIEpaIiii TOJDKEH OBITh MMPEAYCMOTPEH B HCXOTHOM BBIPAXCHUH IIYTEM UX CIICOBAHHS.
3agaga 9. Ionbckas 3amuchk (I13) — opma 3ammcu MaTeMaTHYECKHX BBIPAKCHHH, B KOTOPOH ONEpaHABI PACIIOIOKEHBI ITOCTIE
3HaKoB onepanuid. Hampumep, 3+5-1 u (2+6)/4 B I13 OynyT Boirmsiaets Tak: —+ 3 5 1 u/+ 2 6 4, coorBercTBeHHO. [IpeobpazoBath
apu(pMeTHIeCKOe BEIpaKEHHE B HHPHUKCHON HOTAIIMH B TIOJIECKYIO 3aIIMCh. YKa3aHUS K PELICHHUIO CM. B 3aJaHUH 9.

3amaga 10. Beraucints apudmMeTrnaeckoe BeIpaKeHHE, 3aJaHHOe 00paTHON TONBCKOH 3amnchio (CM. 3amaHue §).

3amaga 11. Jnst BEIYMCIIEHHS BBIPQKEHUN B MONBCKON HOTalMH (CM. 3aJaHue 8) UCTIONb3yeTcs: cTeK. IIpu uTeHun BBIpaskeH
HAIIPaBO €ro ONEPaH/IbI T0OABISIOTCS K BepIInHe cTeka. Onepaluy NPUMEpSIIOTCs K SJIEMEHTaM U3 BEpIIMHBI cTeKa. Pe3ymbraT
BBIYHCIICHHS T00aBIIseTCS K BEPIIMHE CTEKa B3aMEH 3JIEMEHTOB-0nepanaoB. Koryia Bce oneparin BEIpakeHHs OyIyT BBITOTHEHHI,

€T0 pe3yibTaT JOJDKCH OKa3aThCs HA BEPIINHE CTeKa. BEIUNCINTE BEIpaXKeHUE, 3alaHHOE 00paTHOH MOIbCKON 3aNChi0. Y Ka3aHHeE!
BCE ONEpaIiy B BBIPAKEHUHU JOJKHBI ObITh OMHAPHBIMH, a ONIEpaH/Ibl — HEJIBIMU YnucaaMu. Jis pa3feneHus onepanioB

UCTIONB30BaTh Pooe.

3agaua 12. Pemmts 3amagy 11 mpym ycrmoBuu, 9TO BCE OINEpaHIBI B BRIPAKEHUH — BEIIECTBEHHBIC YHCIA C (PUKCHPOBAHHOM 3
3amaga 13. YIOopsIoUUTh 3JIEMEHTHl YHCIOBOTO MACCUBA B MOPSAKE BO3PACTAHUSA C IOMOLIBIO CTEKA Y JIMHEHHOIO CIHUCKA.
3agava 14. YHOpsAAOUUTE JIEMEHTHI YHCIOBOTO MacCcuBa B MOPsIKE yOBIBAHUS C MOMOIIBIO CTEKAa U JIMHEHHOTO CHHCKA.
Tectsl

1.Kak co31ath HOBBIH JIEMEHT CIKCKA ¢ MH()OPMAIIMOHHBIM TIoJeM D ?
a)p=getnode;

b)p=getnode; info(p)=D;

c)p=getnode; ptr(D)=lIst.

2. Kak co3nath mycToil ajieMeHT ¢ yKazarenem p?
a) p=getnode;




b) info(p);
¢) freenode(p);
d) ptr(p)=lst.

3CKoNBKO yKa3aTesel UCIOIb3yeTcsl B OJHOCBI3HBIX CIIUCKax?
a)l

b) 2;

C) CKOJIBKO YTOMHO.

4.B 4é™m oTIHUHTENBHAS 0COOCHHOCTh THHAMUYECKIX 00BEKTOB ?
a)IIOPOXKIAIOTCS HETTOCPEACTBEHHO TIepEe BEITOTHEHHEM IIPOTrPaMMEI;
b)BO3HUKAIOT yKe B MPOIIECCE BHIIOIHEHUS IPOrPaMMBI;

C)33/1a10TCS B IIPOLIECCE BBIMOIHEHHUS IIPOTPAMMBEL.

5. Ilpu ynaneHuu 35eMeHTa U3 KOJIbIEBOTO CIUCKA. . .
a)CIIMCOK Pa3phIBaeTCs;

b)B crircke oOpa3yercs IbIpa;

C)CIIMCOK CTAHOBHUTCSI KOPOYE HA OJWH DJIEMEHT .

6.J17151 4ero NCToIb3yeTCst yKa3aTelb B KOJIBLEBBIX CIUCKaX ?
a)IUTS CCBUIKM Ha CIIEYIOIIHH 3JIEMCHT;

b)ass 3arroMHUHAHEA HOMEpa CETMEHTa PacloI0KEHHs dJIEMEHTa,
C)IJISL CCBUIKM Ha MPEJIBITYIIMH 3JIEMEHT ;

d)is pactonokeHus 3JeMEHTa B CITHCKE TTaMSTH.

7. Uem oTIMYaETCs KOJBIIEBOM CIIMCOK OT JHHEHHOTO ?

a)B KOJIBLIEBOM CIIMCKE IOCJIETHUI 3JIEMEHT SIBIISIETCS] OJHOBPEMEHHO U TEPBHIM;
b)B KOJIBLIEBOM CIHCKE yKa3aTelb MOCIEIHETO dJIeMEHTA MyCTOlH;

C)B KOJIBLIEBBIX CITUCKAX MOCJICTHETO 3JICMEHTA HET

d)B KOJIBIIEBOM CIHCKE YKa3aTesb MOCACTHETO JIEMEHTa He MyCTOM.

8. CKONbKO yKazaTesel NCIOJIb3YeTCs B OJJHOCBSI3HOM KOJIbIIEBOM CITUCKE ?
a)1l(BepHblit);

b)2;

C)CKOJBKO YTOJIHO.

9. B xakux HamnpaBIeHUSIX MOXHO IIEPEMEIIATLCS B KOJIBLIEBOM JIBYHAIIPABICHHOM CIHCKE ?
a)B 000UX (BEPHBII);

b) BueBo;

C) BIIPaBo.

10. C noMoIIbio Kakoi CTPYKTYpHI JaHHBIX HaHOOJIee palMoHaIbHO PeaIn30BaTh oYepeIs ?
a)CTeK;

b)cmucok (BepHBIN);

C)JIeK.

11. B mamsitu DBM GrHapHOE JIepeBo yI00HO MPEICTAaBIATh B BUIE:

a) CBSI3aHHBIX JINHEHHBIX CITHCKOB,

b)maccuBos;

C)CBSI3aHHBIX HEJIMHEHWHBIX CIIMCKOB (BEPHBIN).

12. OnemeHT t, Ha KOTOPBIif HET CCHUIOK:
a)KOpHeM (BEpHBIi);
b)poMeKyTOUHBIM;

C)TepPMUHAIILHBIM (JIHCT).

13. JlepeBo Ha3bIBaeTCs NOJIHBIM OMHAPHBIM, €CJIU CTENEHb UCXO0JI0B BEPUIMH PaBHA!

a)2 nnn O (BepHBIIN);

b)2;

¢)M unu 0;

d)M.

14.J1aHbl TpH yCJIOBHsI OKOHYAHUS IIPOCEUBAHUA IIPU COPTUPOBKE NMPSIMBIM BKIItOUeHHeM. HaiinuTe cpeay HUX JuiHee.
a)HaliieH >JeMeHT a(i) ¢ KIII0UYOM, MEHBIINM YeM KIIIoY Y X;

b)HaiineH aneMeHT a(i) ¢ KITIoYoM, OOJBIINM YeM KITI0Y Y X (BEpHBIN);

C)IIOCTUTHYT JIEBBII KOHEI] TOTOBOM MOCIIEI0BATEILHOCTH.

15. Kako#t u3 kputepreB 3pGeKTHBHOCTH COPTHUPOBKH onpenaensercs Gopmynoit M=0,01*n*n+10%*n ?
a)4uCIIO CPaBHEHUH (BEpHBIN);

b)Bpems1, 3aTpaueHHOE Ha HAMCAaHUE POTPAMMBIL;

C)KOJIMYECTBO MEPEMEILECHHIA;




d)Bpems, 3aTpadeHHOE Ha COPTUPOBKY.

16. Kak Ha3pIBaeTCsl COPTUPOBKA, IPOMCXOAAIIAS B OTIEPATHBHOM MaMsTH?
a)COPTUPOBKA TAOIHIIEI aIPECOB;

b)monHas copTUPOBKa;

C)COPTHPOBKA NPSIMBIM BKJIIOUCHUEM;

d)BHYTpEHHSI COPTHPOBKa (BEPHBIH);

17. Kak MOKHO COKPaTUTh 3aTPaThl MALLIMHHOTO BPEMEHH IIPH COPTUPOBKE OOJIBIIOr0 00bEMa JaHHBIX ?
a)IIPOM3BOIUTE COPTHPOBKY B TAOJIHIIE aIpecoB KITtouei (BEepHBIi);

b)Ipor3BOIUTE COPTHPOBKY Ha OOJIeE MOITHOM KOMIBIOTEPE;

¢)pa3buTh 1aHHbIE HA OoJiee MENKKE NOPIHMU U COPTUPOBATH UX.

18. CymecTByIOT ClleyIomie MeToI6I COPpTUPOBKH. Hatinute ommuoky.

a) CTporue;

b) yiydiieHHbIE;

C) AMHAMUYECKHe (BEPHBIIN).

19. MeTon cOpTUPOBKU HA3bIBACTCSL YCTOMUUBBIM, €CIIU B IIPOLIECCE COPTUPOBKMU. ..
a)OTHOCHTENIBHOE PACIIONIOKEHUE HIIEMEHTOB Oe3pa3InyuHo;

b)oTHOCHTENBHOE PACTIONOXKEHUE SIIEMEHTOB C PABHBIMH KJIIOYaMH HE MCHSCTCS (BEPHBIN);
C)OTHOCHTEIIFHOE PACIIOJIOKEHUE HIEMEHTOB C PaBHBIMHU KITIOUaMH H3MEHSETCS;
d)oTHOCHTENBHOE PACTIONOKEHHE JIEMCHTOB HE OIPEIENICHO.

20. VYydireHHbIe METOABI UMEIOT 3HAUUTENEHOE TPEUMYIIIECTBO:
a)rpu OOJBIIOM KOJIMYECTBE COPTUPYEMBIX SIEMEHTOB (BEPHBII);
b)xorna MaccuB 0OpaTHO yIOPSI0UEH;

C)IIPH MAJIBIX KOJMYECTBAX COPTHPYEMBIX DIIEMEHTOB;

d)Bo BCex ciryJasx.

21. Yo ¥3 IepeurCICHHBIX HI)KE MOHATHH SBISCTCS OAHUM M3 TUIIOB COPTHPOBKH ?
a)BHYTPEHHSISI COPTUPOBKa (BEPHbIi);

b)copTupoBka 1o yosIBaHHIO;

C)COPTHPOBKA TAaHHBIX;

d)copTupoBka 1o BO3pacTaHHIO.

22. CkonmbpKO CpaBHEHHH TpeOyeT yIydIIeHHBIH aIrOpUTM COPTUPOBKH ?
a)n*log(n) (BepHbIit);

b)en;

c)n*n/4.

23. CKOJIbKO CPaBHEHHH U MEPECTAHOBOK 3JIEMEHTOB TpeOyeTcs B My3bIPHKOBOIT COPTUPOBKE ?
a) n*lon(n);

b) (n*n)/4 (BepHsIit);

¢) (n*n-n)/2.

24. CKOJIBKO JIOTIOJIHUTENBHBIX IEPEMEHHBIX HY)KHO B ITy3bIPbKOBOH COPTUPOBKE OMUMO MAaCCUBA, CONEPHKAILETO SIEMEHTHI 7
a) 0 (He HyXHO);

b) Bcero 1 aneMeHT (BepHBIi);

C) N IEPEMEHHBIX (POBHO CTOJIBKO, CKOJIBKO 3JIEMEHTOB B MACCHBE).

25. Kak paccopTupoBaTh MaccuB ObICTpee, HOJIB3YSICh ITy3bIPbKOBBIM METOIOM?
a) OJJMHAKOBO (BEPHBIN);

b) Mo BO3pacTaHUIO IIEMEHTOB;

C) 10 yOBIBAHHIO JIEMEHTOB.

26. B uém 3axmrouaercs uaes metoaa QuickSort ?

a) BeIOOp 1,2,...n — TO d7IeMeHTa ISl CPaBHEHUSI C OCTANbHBIMU;
b) pa3nenenue Kiovei M0 OTHOIIEHHIO K BRIOpAaHHOMY (BEpHBIH);
¢) 0OMEH MECTaMHt MEXTy COCETHUMHU DIIEMCHTAMH.

27. MaccuB copTupyeTcsl “My3bIpbKOBBIM’ METOAOM. 3a CKOJIBKO ITPOXO/I0B 110 MACCHBY CaMbli “JIETKUI’ 27IEMEHT B MacCUBE
OKa)keTCsI BBEpXY ?

a)3a 1 mpoxox (BepHBIN);

b)3a n-1 mpoxonos;

C)3a N MPOXO0JIOB, TIe N — YHCJIO 3JIEMEHTOB MacCHBA.

38. IIpu obxoze nepeBa ciaeBa HaPaBo MOIYIaeM MOCIIEIOBATEIIBHOCTS. . .

a)OTCOPTHUPOBAHHYIO 110 YOBIBAHUIO;

b)HeoTcopTHpOBaHHYIO (BEpHBIN);




C)OTCOPTHUPOBAHHYIO 110 BO3PACTaHUIO.

28. IIpu obxoze fepeBa ciueBa HAPaBO €ro 3JIEMEHT 3aHOCHTCS B MACCHB. ..
a)IIpU BTOPOM 3aXO0/I€ B JJIEMEHT (BEPHBIA);

b)pu nepBoM 3axo/ie B HJIIEMEHT;

C)IIPH TPETHEM 3aXO/I€ B JJIEMEHT.

29. I'ne 3¢ dexTuBeH TUHEHHBIH MOUCK ?
a)B CITHCKE;

b)B MaccuBe;

C)B MacCHBE U B CITUCKE (BEPHBIN).

30. Kakoii mouck s dhexrusHee ?
a)ITUHEHHBIH;

b)OunHapHbIii (BepHBIN);

¢)0e3 pa3HHIIBL.

31. B uém cyTs OMHApHOTO TOHCKA ?

a)HaxOXJIEHHE DJIEMEHTa MacCHBa X MyTEM JeJIeHUsI MacCUBa MOMOJIaM KaXKbli pa3, OKa 3J€MEHT He HaijieH (BEepHBbIil);
b)HaxokICHHE dJIEMEHTA X IMyTEM 00X0/1a MacCuBa;

C)HaXOXKJICHHE DJIEMEHTa MaCCHBa X ITyTEM JICJICHUST MacCHBa.

32. Kak pacnosioxeHbl 3JIeMEHThI B MaCCHBE OMHAPHOTO TIOUCKa ?
Q)10 BO3PACTaHUIO (BEPHBIN);

b)xaoTuuHo;

€)1o yOBIBaHUIO.

5.2. TeMbl nUCbMEHHBIX PadoT

@DopMoii OCyIIECTBICHHS KOHTPOJISI BHITOJHEHUS CAMOCTOSATEbHOM pabOTHI SIBIISIETCS TTOTOTOBKH ped)epaToB Ha aKkTyalbHbIe
TEMBI, T. €. U3y4CHUE C OMOIIBIO HAYYHBIX METO/IOB SIBICHHH M IIPOLIECCOB, aHANN3a BIMSHUS Ha HUX Pa3IM4HBIX (aKTOpOB, a
TaKoKe, N3ydeHHe B3aNMOACHCTBHUS MKy SBICHASAMH, C IIETBI0 TOTyIeHHS YOAUTEIbHO JOKa3aHHBIX U MONE3HBIX IS HAYKH U
HPaKTUKU PEIICHUH ¢ MaKCUMaIIBHBIM 3 dexTom.

Lens pedepaTa — onpeeneHre KOHKPETHOTO 00bEKTa M BCECTOPOHHEE, JIOCTOBEPHOE U3YUEHHE €r0 CTPYKTYPbI, XapaKTEPUCTHK,
CBsI3el Ha OCHOBE Pa3pabOTaHHBIX B HAyKe MPUHIUIIOB U METO/IOB MO3HAHMUS, a TaK)Ke MOJyICHHUE TOJIE3HBIX JUISl e TEIbHOCTH
YeJIOBeKa Pe3yIbTaToB, BHEAPECHUE B IIPOU3BOICTBO C AATBHEHIINM 3 (HEKTOM.

OCHOBOI#1 pa3pabOTKH KaXk/10M TEMBI SBJISETCSI METOLOJIOTHS, T. €. COBOKYITHOCTh METO/IOB, CIIOCOOOB, IPHEMOB U UX OIpE/eIeHHAas
HOCIIEZIOBATEIbHOCTD, TIPUHSITAs IPH pa3padoTKe HAydHOT'O UCCIIEI0BAaHUS. B KOHEUHOM cueTe, METO0JIOTUs — 3TO CXeMa, IUIaH
penIeHus TOCTAaBICHHOW HAyYHO-MCCIIEA0BATEILCKOI 3a1auH.

IIponecc moaroToBKH pedepaT COCTOUT U3 CISAYIOINX OCHOBHEIX TAIOB!

1. Beibop TeMbl 1 000CHOBaHUE €€ aKTyaJbHOCTH.

2. CocraBienue 6ndmrorpadun, 03HaAKOMIICHHE C 3aKOHOJAaTeIbHBIMU aKTaMH, HOPMaTHBHBIMHU JIOKYMEHTaMH U JPYTHMH
WCTOYHUKAMHU, OTHOCSIIIAMUCS K TeME POeKTa (paboThl).

3. Pa3paboTka anroputMa uccieaoBanus, GopMHUpoBaHUE TPeOOBaHUH K HCXOAHBIM JaHHBIM, BEIOOP METOJIOB U
MHCTPYMEHTAJIBHBIX CPEJCTB aHAIN3A.

4. Coop (akTHIeckoro MaTepHuana.

5. O6paboTKa 1 aHATN3 MOTYYCHHON HH(POPMAINH C IPIMEHEHHEM COBPEMEHHBIX METO/I0B aHAIN3A.

6. ®opMyIMPOBKA BEIBOAOB U BEIPAOOTKA PEKOMEHIAIHH.

7. Odopmienne pabOTEl B COOTBETCTBHH C YCTAHOBICHHBIMH TPEOOBAHUAMH.

Temsl pedepaToB

ANTOpUTMBI 00pabOTKH MH(pOpPMALIIH.

Bunsl 06paboTku nHGOpMALIUK.

OCHOBHBIC KOMITOHEHTbI HH()OPMALMOHHOM TEXHOJIOTUH 0OpAaOOTKU NaHHBIX.
CBsI3HBIE CIHCKH.

ITpoGiremsb1 aBTOMaTH3AIMKA 00PabOTKH JAHHBIX.

Mertonbl KadyecTBEHHOI 00pabOTKU JAaHHBIX.

CoBpeMeHHble HHOOPMAIMOHHBIC TEXHOJIOTHH.

Crioco0sI 00paboTKN TEKCTOBOH HH(pOpMALHHL.

OCHOBHBIE THIIBI AITOPUTMUYECKUX CTPYKTYP.

0. WndopmalmoHHbIe POLECCHI.

e N Rl e

5.3. ®oH/ OLIEHOYHBIX CPECTB

OLeHOYHBIE CpeCTBA ISl HPOBEJCHHS IIPOMEXYTOYHON M TEKyIIell aTTecTalny 00yJarouxcs puilaraloTest K padoyeit
nporpamme. OLeHOYHBIE N METOMYECKHE MaTepHalIbl XpaHATCs Ha Kadeape, o0ecIeunBaroIell penoiaBaHue JaHHOH
JVCIUTIINHBI (MOIYIIS), @ TAKXKE Pa3MEIeHBI B 3JICKTPOHHASI 00pa30BaTENbHOM Cpelie aKaeMHUHI B COCTABE COOTBETCTBYIOIETO
kypca URL: eios.imsit.ru.

5.4. IlepeyeHb BHIOB OIIECHOYHBIX CPEACTB




3amanus co cB00OHO KOHCTpYHpyeMbIM oTBeToM (CKO) mpeamnonaraer cocTaBieHre pa3BepPHYTOr0 OTBETa Ha TEOPETHUECKHUIMA

BOIpoC. 3a/iaHKe ¢ BEIOOPOM ofHOTO BapuaHTa oTBeTa (OB, B 3a1aHNK JaHHOTO THIIA NPEIaracTcsi HECKOJIBKO BapUAHTOB OTBETA,
Cpear KOTOPBIX OJMH BEPHBIA. 3aaHus co cBOOOIHO KOHCTpyHpyeMbIM oTBeToM (CKO) mpeamonaraer cocTaBieHHe pa3BepHYTOTO
OTBETA, BKIIOYAIONIETO TIOJTHOE PEIICHHUE 33/1a4H C TIOSICHEHUSIMH.

6. YHAEBHO-METOJUYECKOE U UTH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MOAY JIS)

6.1. Pexomenayemasi iureparypa

6.1.1. OcHoBHAs JIMTEpPaTypa

ABTOpBI, COCTaBUTEIHN

3arnaBue

W3nmarenscTBO, TOI

JI1.1 |MscHukoBa H. A. ANTOPUTMEI ¥ CTPYKTYpPBI JaHHBIX: Y4eOHOe Mocksa: KnoPyc, 2021, URL:
nocobue https://book.ru/book/936642
JI1.2 [Konnaes B.. CTpyKTypHI U alTOPUTMBI 00PaOOTKH JaHHBIX: Mocksa: U3narensckuit Leatp PUOL], 2020,
VYdebHoe mocodue URL: http://znanium.com/catalog/document?
id=356125
6.1.2. Jlono/IHUTEILHAS JINTEPaTypa
ABTOpBI, COCTaBUTENH 3arnaBue WznatenscTBo, roa
JI2.1 |MsicuukoBa H. A. ANTOPUTMEI ¥ CTPYKTYpPBI JaHHBIX: Y4eOHOe Mocksa: KnoPyc, 2018, URL:
nocobue https://book.ru/book/926560
J12.2 | Epmos 1O. JL., ANTOPUTMBI U BBIYUCIMMOCTD B UEJIOBEYECKOM Hosocubupck: Uznarenscteo CO PAH, 2012,
Henumies B.B. mo3HaHuu: MoHorpadus URL: http://znanium.com/catalog/document?
1d=169107
JI2.3 | dpo3nos C.H. CTpyKTYpHI M aITOPUTMBI 00paOOTKH TaHHBIX: PocroB-na-/lony: UsnarensctBo FOxHOTO
YuebHoe mocobue ¢enepansHOTO yHUBepcHUTeTa (I0DY), 2016,
URL: http://znanium.com/catalog/document?
1d=327722
JI2.4 |Ilapes P.1O., AnroputMmsl ¥ cTpyKTypbl JaHHbIX (CDIO): KpacHosipck: Cubupckuii penepanbHbIH
IIpoxomnenko A.B. Y4eOHuK yauBepcutet, 2016, URL:
http://znanium.com/catalog/document?
1d=328418
JI2.5 |Beperexuna C.B., Monenu, MeTo/Ibl, AITOPUTMBI U TIPOTPaMMHbBIE Mocksa: OOO "HayuHo-u31aTeNbCKHiA IEHTP
Cumonos B.JI. pelIeHNs BBIYUCIUTENbHBIX MaluH, komiiekco | UHOPA-M", 2020, URL:
U cucTteM: YueOHUK http://znanium.com/catalog/document?
1d=370434
JI2.6 | T'manckwuii H.W. OCHOBBI TEOPHH W AITOPUTMBI Ha Tpadax: Mocksa: OOO "HayuHo-u31aTeNbCKHiA IEHTP
YuebHOe mocobue HNH®PA-M", 2022, URL:
https://znanium.com/catalog/document?
id=380130
6.2. DjIeKTPpOHHBIE YueOHbIE U3TaHUA U WIEKTPOHHBIE 00pa30BaTeIbHbIE PeCypPChI
D1 | HWuTepHeT yHHBEpCHUTE HHGOPMALMOHHBIX TEXHOJOTHMA. - Pexxum moctyma: https://www.intuit.ru
32 | EcTecTBeHHO-HAy4HBIH 00pa3oBaTeNbHbII mopTai. - Pexum noctyma: http:/www.en.edu.ru/
33 | DnexTpoHHas O6ubNMMoTeuHas cucteMa Znanium. - Pexxum goctyma: http://znanium.com/%20
24 | Dnextponnsle pecypcerl Akagemun UMCUT. - Pexxum pocrtyna: http://eios.imsit.ru/
35 | OnextponHas 6ubnuoreunas cucrema Ibook. - Pexum goctyna: http:/www.ibooks.ru/
36 | OnexrponHas 6ubnuoreunas cuctema BOOK.ru. - Pexxum noctyna: http://rpd.eios.imsit.ru:8080/RPD/Index/1636711/%
20http://www.book.ru
6.3.1. JInnen3noHHoe U cBOOOHO paclpocTpaHsieMoe NPOrpaMMHoe ofecnevyeHne, B TOM YHc/Ie 0Te4eCTBEHHOI0
NMPON3BOJCTBA
6.3.1.1 | Windows 10 Pro RUS Omnepauunnas cucrema — Windows 10 Pro RUS Tloamnucka Microsoft Imagine Premium — Order
Ne143659 ot 12.07.2021
6.3.1.2 | fAunexc bpaysep bpayzep Aunnexc bpayzep JluneHznonHoe cornamnieHrne Ha UCTOIb30BaHue porpamMm Sunexc bpaysep
https://yandex.ru/legal/browser_agreement/
6.3.1.3 | Mozilla Firefox Bpayzep Mozilla Firefox IIporpammuoe obecnieuenue no nmuiensua GNU GPL
6.3.1.4 | LibreOffice Oc¢ucnsrit maker LibreOffice ITporpammuoe obecrieuenue no munensuu GNU GPL
6.3.1.5 | MS Visio Pro 2016 HaTerpupoBanHas cpenna paspabdborku Microsoft Visio npodeccronansasiit 2016 IToamucka
Microsoft Imagine Premium — Order Ne143659 ot 12.07.2021
6.3.1.6 | MS Visual Studio Community Edition Cpena pa3zpabotku Microsoft Visual Studio 2022 IIporpammuoe obecneyeHue mno
nunensun GNU GPL
6.3.2. Ilepeuyennb npodeccnoHAIbHBIX 023 JAHHBIX M MH(YOPMALMOHHBIX CIIPABOYHBIX CHCTEM
6.3.2.1 | ABOUT THE UNIFIED MODELING LANGUAGE SPECIFICATION https://www.omg.org/spec/UML
6.3.2.2 | UICO MexmyHapogHasi OpraHU3aIis o CTaHaapTH3anuu https://www.iso.org/ru/home.html




6.3.23

POCCTAHJIAPT ®enepansHOe areHTCTBO O TEXHUYECKOMY PETYIHPOBAHHIO U METPOJIOTHU
https://www.gost.ru/portal/gost/

6.3.2.4

Konekc — Ipodeccnonanbhblie cripaBouHble cucTeMbl  https://kodeks.ru

7. MTO (o6opynoBaHue U TeXHMYECKHE CPeICTBA 00y4eHus)

Ayn HaumenoBanue I10 OcHartenue
113 ITomerenue s Windows 10 Pro RUS 20 mocaiouHBIX MeCT, pabouee MECTO IpenoaaBaTesis
MPOBEICHUS 7-Zip 20 xommetotepoB P55-UD3/INTEL-i5-750/DDR3-1333-
3aHSATHHA SAunexc bpaysep 8I'6/SSD Flexis 120Gb /WD3200AAKS/Radeon HD-
JIEKLINOHHOTO Mozilla Firefox 4600/DWL-G520 Wireles
THIIA, LibreOffice 20 mouutopoB Acer V193W-19”
CEMHHAPCKOI0 LibreCAD 20 KOMIIJIEKTOB KJIaBUATypa+MblIlib
THIIA, KypCOBBIX Inkscape 1 kommyraTop Heynpasisemblii DES-1024D
pabort (xypcoBbix | Notepad++. 1 6ecnipoBozHas Touka goctyna DWL-3200AP
MIPOEKTOB), 1C:Ipennpusitue 8. Komruiekr 3 KommekT obopynoBanus Arduino
TPYIIOBBIX U Kaspersky Endpoint Security 5 yae6nsIx komrurekToB SDK 1.1s
WHAUBUAYaTbHBIX | MS Access 2016 1 M®Y HP L] M1212nf MFP
KOHCYJbTAIUH, MS Project Pro 2016 12 Unctpyment ais coopku IIK (otBepTka ph-1, mrockoryoIs!
TEKYILEro MS SQL Server 2019 150 MM, TepmomnacTa 2rp., AHTHCTATUYECKAN OpacieT, CTSHKKH
KOHTpOJIA U MS SQL Server Management 150 mm)
MIPOMEKYTOUHOM Studio 18.8
aTrecTanyu, MS Visio Pro 2016
camoctosTenbHOi | MS Visual Studio Community
paboThL. Edition
Visual Studio Code
Blender
Gimp
Maxima
Oracle VM VirtualBox
PostgreSQL
Intelli] IDEA
PyCharm Community Edition
Eclips
Adobe Reader DC
Diptrace
Ramus Educational
Micro-Cap Evaluation
118 Kadenpa 7-Zip Cucremnsrii 6ok H310CM-DVS P 1.30\Intel(R) Pentium(R)
MaTEeMaTHKH U Mozilla Firefox Gold G5400 CPU 3.70GHz\DDR4-4Gb\SSD 240Gb
BbuncnuTenbHoil | LibreOffice MouuTop
TEXHUKHU. Kaspersky Endpoint Security IIpunrtep HP LaserJet 1018
CrenansHoe Adobe Reader DC M®YV Brother DCP-L2540DNR
IIOMEILEHUE IS Klite Mega Codec Pack
XpaHEeHUs U Java 8
npodumnakraaeckor | PDF24 Creator
0 obciTy)KUBaHUS Etxt Antiplagiat
y4eOHOT0 Microsoft Windows 10 PRO x64
00opynoBaHHS DSP OEM
MS Office Professional Plus 2007
119 ITomemmenue s Windows 10 Pro RUS 20 mocagouHBIX MeCT, pabodee MEeCTO MperoAaBaTes

MIPOBEICHUS
3aHATHN
JIEKLIHOHHOTO
TUIA,
CEMHHAPCKOIo
THUTIA, KyPCOBBIX
paboT (KypCOBBIX
MPOEKTOR),
TPYIIIOBBIX U
WHIMBUAYaTbHBIX
KOHCYJbTalUH,
TEKYILEro
KOHTPOJIA U
IIPOMEKYTOYHOM
aTTecTaluH,
CaMOCTOSITENTLHOU

7-Zip

Supexc bpaysep

Mozilla Firefox

LibreOffice

LibreCAD

Inkscape

Notepad++.

1C:IIpennpustue 8. Komruiekr
Kaspersky Endpoint Security
MS Access 2016

MS Project Pro 2016

MS SQL Server 2019

MS SQL Server Management
Studio 18.8

MS Visio Pro 2016

MS Visual Studio Community

20 xommeiotepoB H1 10M-S2-C/INTEL Pentium G4400/DDR4
-2133-4I'6/TOSHIBA HDWD105/Intel HD-510/Atheros
AR9287 Wireless

20 MOHUTOPOB

2() KOMIUIEKTOB KJIaBUATYypa+MBbIIIIb

1 6ecipoBoaHas Touka nocryna TP-Link TL-WA80IND




paboTHL.

Edition

Visual Studio Code

Blender

Gimp

Maxima

Oracle VM VirtualBox
StarUML V1

PostgreSQL

IntelliJ IDEA

PyCharm Community Edition
Eclips

Adobe Reader DC
Embarcadero RAD Studio XES8
Arduino Software (IDE)

NetBeans IDE
ZEAL
ARIS Express
AnyLogic
Klite Mega Codec Pack
MS Office Standart 2007
120 Ka6uner Windows 10 Pro RUS 20 TocaIouHBIX MECT, pabovee MECTO TPEOIaBaTeIIs
MH()OPMATHKH, 7-Zip 20 xommsiotepoB A320M-H-CF/AMD Ryzen 5 2600X/DDR4-
TEXHOJIOTHH U Snnexc bpaysep 2933 16I'6/SSD XPG GAMMIX S11 Pro 512I'6/NVIDIA
METOIOB Mozilla Firefox GeForce GTX 1050 Ti/Realtek PCle GbE Family Controller
nporpammupoBanu | LibreOffice 40 monuTopos Samsung S24R350FHI 23.8"
o LibreCAD 20 UBII CyberPower UT650EG
IMomemenue st Inkscape 20 KOMIUICKTOB KJIaBUATypa+MbIIIb
MPOBEICHUS Notepad++. 20 rapuutyp Defenfer G-320
3aHATHH 1C:Ilpennpusitue 8. Kommuaekr 1 neynpasnsemsiit kommyratop TP-LINK TL-SG1024D
JIEKIIMOHHOTO Kaspersky Endpoint Security 1 UnrepakTuBHas nanens EliteBoard LR-75UT4017
THIIA, MS Access 2016
CEMHHAPCKOI0 MS Project Pro 2016
TUTA, KyPCOBBIX MS SQL Server 2019
pabort (xypcoBbix | MS SQL Server Management
TIPOEKTOB), Studio 18.8
TPYIIOBBIX U MS Visio Pro 2016
uHAuBUAYyadbHbIX | MS Visual Studio Community
KOHCYJIbTAITUH, Edition
TEKYIIETO Visual Studio Code
KOHTPOJIS U Blender
MPOMEKYTOUHOMN Gimp
aTTecTaluu, Maxima
camocrositenbHON | Oracle VM VirtualBox
paboTHL. StarUML V1
PostgreSQL
IntelliJ IDEA
PyCharm Community Edition
Eclips
Adobe Reader DC
NetBeans IDE
ZEAL
SMath Studio
Klite Mega Codec Pack
121 [Tomemenue nns Windows 10 Pro RUS 17 mocamoYHBIX MecT, pabouee MECTO MperoIaBaTers
IIPOBEICHUS 7-Zip 17 xomnsrotepoB PSH67/INTEL 15-2300/DDR3-1333-
3aHATHHA SAunexc bpaysep 416/SSD Flexis 120Gb/ WD5000AAKX/Radeon HD
JICKITHOHHOTO Mozilla Firefox 6700/Realtek PCle GBE
THTIA, LibreOffice 17 monutopoB AOC e2243Fw 21,5”
CEMHHAPCKOT0 LibreCAD 17 KOMILJIEKTOB KJIaBUATypa+MblIIlb
THTIA, KyPCOBBIX Inkscape 1 kommyTarop Heynpasisiembiid DES-1024D
pabot (kypcoBbix | Notepad++.
MPOEKTOB), 1C:Ilpeanpustue 8. Kommnext
IPYIIOBBIX U Kaspersky Endpoint Security
uHAMBUAYaNbHEIX | MS Access 2016
KOHCYJIbTAlUH, MS Project Pro 2016
TEKYIIEro MS SQL Server 2019

KOHTPOJIA U

MS SQL Server Management




MIPOMEXYTOYHOM Studio 18.8
arrecTalnyu, MS Visio Pro 2016
camoctosTenbHOi | MS Visual Studio Community
paboThL. Edition
Visual Studio Code
Blender
Gimp
Maxima
Oracle VM VirtualBox
StarUML V1
PostgreSQL
IntelliJ IDEA
PyCharm Community Edition
Eclips
Adobe Reader DC
SMath Studio
I10 JIMHKO v8.2 nemo-Bepcus
Klite Mega Codec Pack
123 [Homemenue nns Windows 10 Pro RUS 19 nocamouHbIX MecT, pabodee MECTO PENoaaBaTes
MPOBEACHUS 7-Zip 19 xommeiotepoB H1 10M-S2-C/INTEL Pentium G4400/DDR4
3aHATHH Sanexc Bpaysep -2133-4I'6/TOSHIBA HDWD105/Intel HD-510/Atheros
JIEKIIMOHHOTO Mozilla Firefox AR9287 Wireless
TUIA, LibreOffice 19 monutopos LG Flatron 1718s
CEMUHAPCKOTo LibreCAD 19 KOMIUIEKTOB KJlaBUATYypa+MBbIIIIb
THIIA, KypCOBBIX Inkscape 1 neynpasnsemsiit kommyratop TP-LINK TL-SG1024D
pabot (kypcoBeix | Notepad++.
MTPOEKTOR), 1C:Ilpennpustue 8. Komriekr
TPYIITOBBIX H Kaspersky Endpoint Security
nHAUBUAYyanbHEIX | MS Access 2016
KOHCYJbTaIUH, MS Project Pro 2016
TEKYILIEro MS SQL Server 2019
KOHTpPOJISL U MS SQL Server Management
MPOMEXYTOUHOH Studio 18.8
aTTecTaluu, MS Visio Pro 2016
camoctosaTenbHoit | MS Visual Studio Community
paboTHL. Edition
Blender
Gimp
Maxima
Oracle VM VirtualBox
PostgreSQL
IntelliJ IDEA
PyCharm Community Edition
Eclips
Adobe Reader DC
Embarcadero RAD Studio XE8
Arduino Software (IDE)
NetBeans IDE
ZEAL
Klite Mega Codec Pack
125 INomemenue s Windows 10 Pro RUS 17 mocamo4YHBIX MecT, pabodee MECTO IPETIoaBaTes
MPOBEICHUS 7-Zip 17 xomnerorepoB H110M-S2-C/INTEL Pentium G4400/DDR4
3aHATHH SAunexc bpayzep -2133-8T'6/TOSHIBA HDWD105/Intel HD-510/Atheros
JIEKIIMOHHOTO Mozilla Firefox AR9287 Wireless
THUIa, LibreOffice 17 monuTopoB Samsung SyncMaster 920N
CEeMUHAPCKOTO LibreCAD 17 KOMILJICKTOB KJIaBHATypa-+MBbIIIb
THIA, KyPCOBBIX Inkscape 1 xommytartop Heynpasisiembid DES-1024G
pabot (kypcoBeix | Notepad-++.

MIPOEKTOB),
TPYMNIOBBIX U
VHIBHIYaTbHBIX
KOHCYJbTalUH,
TEKYILETO
KOHTPOJISL U
IIPOMEKYTOUHOM
aTTecTanuy,
CaMOCTOSITETTbHON

1C:IIpeanpustue 8. Kommaekt
Kaspersky Endpoint Security
MS Access 2016

MS Project Pro 2016

MS SQL Server 2019

MS SQL Server Management
Studio 18.8

MS Visio Pro 2016

MS Visual Studio Community




paboTHL.

Edition

Blender

Gimp

Maxima

Oracle VM VirtualBox
StarUML V1

PostgreSQL

Intelli] IDEA

PyCharm Community Edition
Eclips

Adobe Reader DC
Embarcadero RAD Studio XE8
Arduino Software (IDE)
NetBeans IDE

ZEAL

SMath Studio

Klite Mega Codec Pack

126 [Momemenue nns Windows 10 Pro RUS 20 TocaIouHBIX MECT, pabovuee MEeCTO TPENoaBaTels
[IPOBEICHUS 7-Zip 11 xommeroTepoB Tuma «Monoba0k» Lenovo IdeaCentre-/ Intel
3aHATHHA SAunexc bpaysep Pentium CPU 4415U 2.30GHz/DDR4-2133-4I'6/ WDC
JICKITHOHHOTO Mozilla Firefox WDI10EZEX-08WN4AO0 1000T°6/ Intel(R) HD Graphics 610 /
THIIA, LibreOffice Realtek PCle GbE Family Controller/ Qualcomm Atheros
CEMHHAPCKOT0 LibreCAD QCA9377 Wireless Network Adapter
THIA, KyPCOBBIX Inkscape 5 kommbroTepoB THNa «MoHOOI0K» Lenovo IdeaCentre TAO
pabot (kypcoBbix | Notepad++. 300-23SU /INTEL Pentium 4405U/DDR4-2400-
MPOEKTOB), 1C:Ilpennpustue 8. Kommiext 8I'6/ST1000DM003/Intel HD-510/Intel(R) Dual Band Wireless
TPYIIOBBIX H Kaspersky Endpoint Security -AC 3165
WHIUBUAYATbHBIX | MS Access 2016 4 Kommbrotepa THma "MonoOsok" Lenovo /Intel Pentium
KOHCYIbTaIUH, MS Project Pro 2016 Silver J5040 CPU 2.00GHz/DDR4-2400 8I'6/SSD WDC PC
TEKYILIEro MS SQL Server 2019 SN530 SDBPMPZ-512G-1001/Intel(R) UHD Graphics 605/
KOHTPOJISI U MS SQL Server Management Realtek PCle GbE Family Controller/ Realtek 8821CE
MIPOMEXXYTOTHOH Studio 18.8 Wireless LAN 802.11ac PCI-E NIC
aTTecTaIuu, MS Visio Pro 2016 20 KOMITJIEKTOB KJIaBUATypa+MbIIlb
camocrosTenbHol | MS Visual Studio Community 1 GecnipoBozHas Touka goctyna DWL-3200AP
paboThI. Edition

Blender

Gimp

Maxima

Oracle VM VirtualBox
StarUML V1

PostgreSQL

IntelliJ IDEA

PyCharm Community Edition
Eclips

Adobe Reader DC
Embarcadero RAD Studio XE8
Arduino Software (IDE)
NetBeans IDE

ZEAL

Klite Mega Codec Pack

115 INomemenue s Windows 10 Pro RUS 20 mocagouHBIX MeCT, pabodee MEeCTO IMPeroAaBaTes
MIPOBEACHUS 7-Zip 20 xomnbrotepoB GA-870A-USB3/AMD-Phenom(tm)-11-X4-
3aHATHH SAunexc bpayzep 945/DDR3-1333-41'6/ SSD Flexis
JIEKITMOHHOTO Mozilla Firefox 120Gb/WD5000A AK/Radeon HD-5800/Atheros AR9287
THIIA, LibreOffice Wireless
CEMHHAPCKOT0 LibreCAD 19 monutopoB AOC €2243Fw 21,5”

THIIA, KypCOBBIX Inkscape 1 monurop Acer V226HQL 21,5”
pabot (kypcoBeix | Notepad++. 20 KOMIUIEKTOB KJIaBUATypa+MbIIlIb

MIPOEKTOB),
TPYMNIOBBIX U
VHIBHIYaTbHBIX
KOHCYJbTalUH,
TEKYILETO
KOHTPOJISL U
IIPOMEKYTOUHOM
aTTecTanuy,
CaMOCTOSITETTbHON

1C:IIpeanpustue 8. Kommaekt
Kaspersky Endpoint Security
MS Access 2016

MS Project Pro 2016

MS SQL Server 2019

MS SQL Server Management
Studio 18.8

MS Visio Pro 2016

MS Visual Studio Community

1 6ecnipoBonHas Touka goctyna TP-Link TL-WA801ND




paboTHL. Edition

Visual Studio Code

Blender

Gimp

Maxima

Oracle VM VirtualBox

StarUML V1

PostgreSQL

IntelliJ IDEA

PyCharm Community Edition

Eclips

Adobe Reader DC

Arduino Software (IDE)

NetBeans IDE

ZEAL

Klite Mega Codec Pack

114 ITomemenne s LibreOffice 20 mocaIouHBIX MECT, pabovee MECTO MpernoiaBaTes,
MIPOBEICHUS Inkscape 15 mono6mokoB Apple IMac 21,1/Apple M1/RAM 8T'6/Apple
3aHATHH MS Visual Studio Community SSD AP0256Q/GPU Apple M1/Ethernet 1000BaseT/AirPort
JIEKLIMOHHOTO Edition Extreme
THUIA, Blender 5 mono010K0B Apple IMac 21,1/Apple M1/RAM 16I'6/Apple
CEMUHApPCKOT0 Gimp SSD AP0512Q/GPU Apple M1/Ethernet 1000BaseT/AirPort
TUNA, KyPCOBBIX IntelliJ IDEA Extreme
pa6ot (kypcoBbix | PyCharm Community Edition 1 ceteBoit HeynpasisieMblii kommyTtatop DES-1024G
MIPOEKTOB), Eclips 1 UntepaktuBHas nanens EliteBoard LR-75UT4017
TPYIIOBBIX U Adobe Reader DC 1 HoytOyk 15.6 HP 15-ral05ur
uuauBuAyaabHbX | MAC OS Big Sure 1 M@V Brother DCP-1612WR
KOHCYIJBTAITHH, JetBrains PyCharm Community 1 HP Color LaserJet CP5225
TEKYIIEro JetBrains DataGrip
KOHTPOJISI U
MPOMEKYTOUHOMN
aTTeCTallnH,
CaMOCTOSITENIbHOU
paboTHL.
114a Kabuner Windows 10 Pro RUS 16 mocamouHbIX MeCT, pabouee MECTO MPEIo1aBaTels

UH()OPMATHUKH. 7-Zip 16 xommbioTepoB GA-870A-USB3/AMD-Phenom(tm)-11-X4-
[Momerenue ms Sunnexc bpaysep 945/ DDR3-1333-416/SSD Flexis
MPOBEICHUS Mozilla Firefox 120Gb/WD5000A AKX/Radeon HD-5800/Realtek PCle GBE
3aHATHHA LibreOffice 16 monutopoB AOC €2243Fw 21,5”
JIEKIIIOHHOT'O LibreCAD 16 KOMIUIEKTOB KJIaBUATypa+Mblllb
TUIA, Inkscape 1 KommyTtaTop LincSys SR224G
CEMHHAPCKOT0 Notepad++. 1 IIpoextop ViewSonic PJD5232

THIIA, KyPCOBBIX
paboT (KypCOBBIX
MIPOEKTOB),
TPYMNIOBBIX U
WHIBHIYaTbHBIX
KOHCYJbTalUH,
TEKYILETO
KOHTPOJIS 1
IIPOMEKYTOUHOM
aTTecTanuy,
CaMOCTOSITETTbHON
paboTsI

1C:IIpenmnpusitue 8. Komruiekr
Kaspersky Endpoint Security
MS Access 2016

MS Project Pro 2016

MS SQL Server 2019

MS SQL Server Management
Studio 18.8

MS Visio Pro 2016

MS Visual Studio Community
Edition

Visual Studio Code

Blender

Gimp

Maxima

Oracle VM VirtualBox
PostgreSQL

IntelliJ IDEA

PyCharm Community Edition
Eclips

Adobe Reader DC

Arduino Software (IDE)
NetBeans IDE

ZEAL

Klite Mega Codec Pack

MS Office Standart 2010

1 IIpoexuuonHsl 3kpad Luma

1 HIxad TeneKoMMyHHKAITHOHHBINA

1 UBIT SMART UPS 2000

3 Kommyratop Cisco Catalist 2960

1 Konnentparop AlterPath 16 port

4 Mapupytuzatop Cisco-2800

2 Mapmpytuzarop Cisco-2811

6 Monyinsb 2-port

2 Jlanenb KOMMYyTallMOHHAS

12 IIuyp V.35 Cable

Buras napa, Konnexrop RJ-45

2 UnctpymenT ais 3auncTku kabemns UTP

1 IIpoTsixka kabenpHas, d=3,5 MM 10 M

1 Tecrep MET'EOH 40060/11IT.

5 MHCTpYMEHT [yt 00)KMMa BUTOM TaphI

5 Tecrep kabeTbHBIIHI

3 UHCcTpyMeHT Juis 3a7ieniky kabens BuTas napa tun Krone ¢
KpIOYKaMHU

3 P renedon GrandStream GXP1610

2 Kommiekr ans montaxa CKC (nmatu-nanens 1U kat.S5e UTP
24 nopta-1 mrT., KHCTPyMEHT 00KUMHOM st RJ-45 1 .,
HHCTPYMEHT IS 3a4UCTKH Kabes 1 mT., ”HCTPYMEHT IS
pa3zenku KoHTakToB - 1 mT., LAN Tecrep 1 mrt.)

2 Poyrep Wi-Fi poyrep Keenetic

1 Cepeep GA-870A-USB3/AMD-Phenom(tm)-11-X4-945/




Ramus Educational
Micro-Cap Evaluation

DDR3-1333-41'6/SSD Flexis 120Gb/WD5000A AKX/Radeon
HD-5800/Realtek PCle GBE

208 ITomerenue s
MIPOBEICHUS
3aHATUN
JIEKIIMOHHOT O
THUTIA,
CEMHHAPCKOTO
TUNA, KypCOBBIX
padoT (KypcoBBIX
TIPOEKTOB),
TPYIIIOBBIX U
WH/IMBUAYaTIbHBIX
KOHCYJbTallNH,
TEKYIIEeTo
KOHTPOJIS U
MPOMEKYTOUHOMN
aTTeCTaIUH.

Windows 10 Pro RUS

7-Zip

Snpexc bpaysep

Mozilla Firefox

LibreOffice

LibreCAD

Inkscape

Notepad-++.

1C:IIpennpusitue 8. Komruiekr
Kaspersky Endpoint Security
MS Access 2016

MS Project Pro 2016

MS SQL Server 2019

MS SQL Server Management
Studio 18.8

MS Visio Pro 2016

MS Visual Studio Community
Edition

Visual Studio Code

Blender

Gimp

Maxima

Oracle VM VirtualBox
StarUML V1

PostgreSQL

IntelliJ IDEA

PyCharm Community Edition
Eclips

Adobe Reader DC

Diptrace

Embarcadero RAD Studio XE8
Arduino Software (IDE)
NetBeans IDE

ZEAL

Klite Mega Codec Pack

MS Office Standart 2007

NI LabVIEW Full

19 mocamoyHBIX MecT, pabodee MEeCTO MperoaaBaTels,

10 xommerotepoB H97-PLU/INTEL 15-4460/DDR3-1333-
16I'6/SD7SB6S-128G+ST500DM002/Radeon R7 200/Realtek
PCle GBE

9 xommbroTepoB A320M-H-CF/AMD Ryzen 5 2600/DDR4-
2666-16I'6/Apacer AS2280P4-256Gb, Toshiba HDWD110
1Tb/Nvidia GT-710/Realtek PCI-E GBE

1 xommbroTep P8Z77-V-LX2/INTEL 15-3570K/DDR3-1600-
8I'6/ SSD SSDPR-CX400-128G2, WDC WS15EARS/AMD
HD-5700 Realtek PCle GBE

10 monutopos Philips 274E5QSB 27~

1 monurtop Samsung SyncMaster E1720

11 KOMIUIEKTOB KJIaBUATypa+Mbllllb

1 mpuntep HP LaserJet 1018

1 xommytarop Heynpasnsiemblid TL-SG1024D
MexaucnutuimHapHas naboparopnas crannus NI ELVIS 11 u
IO Circuit Design Suit

Jlaboparopusi cxeMOTeXHUKHU (HEOOXOAUMO HaTM4ue Jao.
cranunu ELVIS) IIpaktukym o mupoBBIM diIeMEeHTaM
BEIUHCIUTETIBHON 1 HH()OPMAIIMOHHO-U3MEPHUTEITLHON
TEXHUKH (HEOOXOIMMO Haluue 1ab0paTOpHO CTaHIINH
ELVIS) Jlabopatopus npoekTupoBaHue MU(POBBIX YCTPOHCTB
u nporpammupoBanus [IJIMC (reobxoanmo Hanmnane
nabopatopnoii craniu ELVIS) Kommuekt akceccyapos NI
myRIO Starter Accessory Kit (onuonansno) Komrmiekr
akceccyapoB NI myRIO Mechatronics Accessory Kit
Kommrekt akceccyapoB NI myRIO Embedded Systems
Accessory Kit JJabopaTopust mporpaMMUpOBaHUs
BCTpPaMBaeMBIX cucTeM JIOKaJIbHBIC BRIYUCIHTEIIBHBIC CETH
(HeoOxoauMo Hanmmaue taboparopHoit cranmuu ELVIS)
IpomsbrieHHbIe HHTEPHEHCH ¥ TPOTOKOIIBI (IIPOrpaMMHAs
Bepcus) Akagemudeckas suueH3us NI LabVIEW na
HEOTPaHHYEHHOE KOJI-BO PabOUYMX MECT B Ipezenax Kadempol.
Arduino Robot.

8. METOMYECKHE YKA3AHUSA J1JI51 OBYYAIOIIUXCSA 11O OCBOEHUIO JTUCHUIIJIMHBI (MOAY JIST)

B cootBerctBuu ¢ TpeboBanmsMu @T'OC BO mo HampaBiieHHIO MOATOTOBKH pean3aIiis KOMIETESHTHOCTHOTO TIOAX0/1a
MpeIycMaTpUBAET UCIIOIb30BaHHUE B YUeOHOM IMPOIECCe aKTUBHBIX U MHTEPAKTUBHBIX ()OPM MPOBEACHUS 3aHATHIH (pa3bop
KOHKPETHBIX 3a71a4, IPOBEeICHUE OJIUI-OMPOCOB, UCCIEI0BATENbCKIE pAOOThI) B COUETAHUU C BHEAYAUTOPHOM paboTOM C LIeNbIo
(hopMupOBaHUS U pa3BUTHS NPO(HECCHOHATBHBIX HABBIKOB 00YJaFOIIHXCA.

Jlexumonnsle 3ausTus gonoiusrorces [13 u pasnmuansivu popmamu CPC ¢ yaeOHO# 1 HaydHOH JITeparypoii B mponecce Takoit
paboThI CTYIEHTHI MTPUOOPETAIOT HABBIKU «TIIyOOKOTO YTEHUS - aHAN3a U MHTEPIPETALIMH TEKCTOB 10 METOAOJIIOTUH U METOIUKE

JIACLMILIMHEIL.

Y4eOHBII MaTeprall 110 JUCHUIUTAHE « BEICOKONPON3BOUTENFHBIC BEIYACIUTENBHBIE CHCTEMBD». Pa3eieH Ha JIOTHIeCKH
3aBepIIEHHbIC YacTU (MOIYIH), OCIIE U3yIEHHs, KOTOPBIX IIPEAYCMAaTPUBACTCS aTTECTAUs B (JOpPME TUCEMEHHBIX TECTOB,

KOHTPOJIbHBIX paboT.

PaGoTs!l oneHnBaoTCS B 6amiax, CyMMa KOTOPBIX IaeT PEHTHHT KaXk1oro odydaromerocst. B 6amnax oneHUBaroTCs HE TOIBKO
3HAHMA ¥ HABBIKH O0YUJAIONINXCS, HO U UX TBOPYECKHE BO3MOKHOCTH: aKTHBHOCTD, HEOPANHAPHOCTH PEIICHHUH ITOCTaBICHHBIX
npo6uiem. Kaxxaplii Moxynb yueOHOI JUCIUIUIMHBI BKIIOYAeT 00g3aTeIbHbIe BUABI paboT — nekuuw, 113, pasmuansie Bugst CPC
(BBINOHEHUE IOMAIIHUX 331aHUI N0 PEIICHUIO 33124, OATOTOBKA K JICKIMSAM ¥ NPAKTHYESCKUM 3aHSITHSIM).

®dopma TeKyIero KOHTPOJIS 3HaHUH — paboTa CTy[eHTa Ha IPaKTHIECKOM 3aHATHH, orpoc. Popma MpoMeKyTOUHBIX aTTECTAIHi —
KOHTpOJBHAS padoTa B ayAUTOPUH, JOMAIIHsA paboTa. FiToroas popma KOHTPOIIS 3HAHMIA 110 MOAYISIM — KOHTPOJIBHAs paboTa ¢
3a/1a4aMH [0 MaTepHaTy MOJYJIS.
Metonudeckye yKazaHusl O BEIITOIHEHHUIO BCEX BUIOB ydeOHOH pabOTHI pa3MEIleHbI B JICKTPOHHOH 00pa3oBaTebHON cpene

aKaICMHUH.

Mertoauueckue yka3aHHs 1 MAaTCPUAIbI 10 BUIAM YUCOHBIX 3aHSITHI O TUCIUILIHHE:
Bup yueOHbIX 3aHATHIA, padoT - OpraHusamys AeSTeIbHOCTH 00y4arouerocs

Jlexus -

Hammcanue koHcmekTa HCKHHﬁZ KpaTKO, CXEMAaTU4YHO, IMOCJICAOBATCIBHO (bHKCHpOBaTB OCHOBHBIC

MIOJIOXKEHUSI, BBIBOJIBI, JOPMYIHPOBKH, 000OIIEHHSI, OTMEUaTh Ba)KHBIE MBICIIH, BHIACTSTH KIIOUEBbIC CIIOBA, TEPMHUHBL. [IpoBepka
TEPMUHOB, IIOHATUH C TOMOIIBIO SHIIUKIONEIUH, CIIOBapeil, CIPaBOYHUKOB C BHIIMCHIBAHUEM TOJIKOBaHUH B TeTpaab. O003HAUUTh
BOIIPOCHI, TEPMUHBI, MaTepUaJL, KOTOPHIH BBI3BIBAET TPYAHOCTH, ITOMBITATHCS HAWTH OTBET B PEKOMEHIyeMO TuTepaType, eciiu
CaMOCTOSITETIHHO He yIaéTcs pa3o0paThesl B MaTepralie, He00X0IuMO COPMYIHUPOBATEH BOIIPOC U 33/1aTh MPETIOIaBaTeIIo Ha




KOHCYJIbTAllUM, HA IPAKTUYECKOM 3aHATHU.

ITpakTuyeckue 3aHATUSL - KoHcnektupoBanue HCTOYHUKOB. PaboTa ¢ KOHCIIEKTOM JICKIUH, TOATOTOBKA OTBETOB K
KOHTPOJIBHBIM BOIIPOCAM, IIPOCMOTP PEKOMEHTyeMOH JINTEPaTyphl, paboTa ¢ TeKCTOM. BRITIOTHEHNE TPaKTHIECKUX 3a/1ad B
MHCTPYMEHTANBHBIX cpefiax. BeimomHenne npoekToB. Penrenne pacuéTHo-rpadMueckux 3aJaHuH, pelIeHue 3a1a4 0 aaTOPUTMY 1
ap.

CamocrositenbHas paboTa - 3HaKOMCTBO C OCHOBHOH M JONOJIHUTENBHOI IUTEPATYpOH, BKIIOYAs CIIPaBOYHbIE M3JaHNUA,
3apyOeKHbIC HICTOYHNKH, KOHCTIEKT OCHOBHBIX TIOJIO’KCHHMH, TEPMIUHOB, CBEIICHNH, TPEOYIOMMXCS AT 3alIOMUHAHAS U SBIISIOIINXCS
OCHOBOIIOJNIATAIOIIUMH B 3T0H Teme. CocTaBlIeHHEe aHHOTAIMH K IPOYUTAHHBIM JINTEPATypPHBIM HCTOUHUKAM H JP.

9. METOUYECKHUE YKA3AHUSA OBYYAIOIIMUMCS IO BBINMOJHEHUIO CAMOCTOATEJIBHOU PABOTBI

CamocTosTensHas paboTa CTyJCHTOB B XOJI€ CEMECTpa SBJISETCS BAXHOW COCTaBHOM 9acThIO yueOHOTOo Iporecca 1 Heo0Xo1uma
JUIS 3aKpEMJIeHUs U yriTyOJIeHus 3HaHU, TOTy4eHHbIX B IEPHOJ CECCHU Ha JIEKIMAX, TPAKTUUECKUX U MHTEPAKTUBHBIX 3aHITHUSIX, a
TaroKe JUT HHAWBUIYAIbHOTO U3YUeHHS TUCIUIUIHHEI « OOBEKTHO-OPHEHTHPOBAHHOE TIPOTPAMMUPOBAHNE» B COOTBETCTBUH C
IPOrpaMMON U pEKOMEHI0BaHHOM IUTEPaTYpPOU.

CamocTosTenbHast paboTa BEIIOTHAETCS B BUJIE MOJTOTOBKY JOMAIITHETO 3aJaHUsl UM COOOLIEHUS MO OTAENBHBIM BOIIPOCaM,
HalUCaHHUE U 3alllUTa Hay4HO-HCCIIEN0BATENBCKOTO MPOEKTA.

KoHTpoip KauecTBa BHIOJHEHHUS CAMOCTOSATEIBHOH (TOMAIIHEeH) paboTHl MOXKET OCYIIECTBISATHCS € TIOMOIIBIO YCTHOTO OIIPOca Ha
JIEKIUSAX WM IPaKTUIECKUX 3aHATUAX, 00CYKIECHHUS HOATOTOBICHHBIX HAyYHO-UCCIEOBATEIbCKUX IPOSKTOB, IIPOBEACHHUS
TECTHPOBAHUSI.

YcrHBIe (POPMBI KOHTPOJIS IOMOTYT OIICHHUTH BIAJICHUE CTyACHTaMH KaHPaMH HAyYHOU pedud (IUCKYCCHS, AUCITYT, COOOIICHHE,
JIOKJAJ U JIp.), B KOTOPBIX PACKPHIBACTCS YMCHUE CTYCHTOB IIEPEAaTh HYKHYIO HH()OPMAIIHIO, TPAMOTHO HCIIOIB30BATh S3BIKOBHIC
CpPe/CTBA, a TAK)KE OPATOPCKUE MPUEMBI ATl KOHTAKTa C ayJUTOpHEil.

[TucsMeHHbIe pabOTHI HO3BOJISIOT OLIEHUTD BJIaJICHUE HCTOUYHUKAMH, HAYIHBIM CTHIIEM U3JI0XKEHUS, Ul KOTOPOTO XapaKTePHBI:
JIOTHYHOCTH, TOYHOCTh TEPMHHOJIOTHH, 0000IIEHHOCTE U OTBIICYCHHOCTD, HACHIIIIEHHOCTD (haKTHUECKOi nHpopManme.

Br16op BapuaHTa 3agaHuUs MOXKET OBITh CAENaH U3 MIPEATI0KEHHOTO HIDKE CIIHCKA:

Bapuanr 1. Hcmionp3ys cTek, HareyaTaTh CHMBOJIBI CTPOKH B OOpaTHOM TOpsAKE. YKa3zaHHE: MOCIEI0BATEIHHO BBOIUM
CUMBOJIBI CTPOKU CJIEBA HAIIPaBO B CTEK. 3aTEM U3BJIEKAEM UX U3 CTEKA U [1€4aTaeM.
Bapuanr 2. Hanwucats nporpammy, KOTopasi OIpenensieT, IBIseTcs I CKOOOYHOE BBIpaXKeHUE MPaBHIbHBIM. [Ipumepsl

npaBWIbHBIX ck0004HBIX BhIpakeHHit: (), (())(), 00, ((())) u vHenpaBunsHBIX: )(, ))((), (,)))), ((()). YKazanue: paccMaTpuBaem
TIOCJICTOBATENIFHO Ka)KIBI CHMBOJI 3aJaHHOM CTPOKH cJieBa HampaBo. Eciti ogeperHoit CHMBOI — JieBasi CKOOKa, TO pa3MelaeM ee B
CTeKe, CIIU MpaBas — TO U3BJIEKaeM DJIEMEHT U3 CcTeKa (3T0 00s13aTeNTbHO JOJKHA OBITH JieBasi ckoOka). [Tocie paccMoTpenust Beeit
CTPOKH, €CITH BBIPAXKCHUE IPABHIIBHO, CTCK TOJDKCH OKa3aThCsl MYCTHIM.

Bapmanr 3. JHana cTtpoka sl u3 4€THOrO KONMYECTBa CHMBOJIOB. [10JTydnTh M HamedaraTtb CTPOKY S2, COCTOSIIYIO H3
CHUMBOJIOB TIEPBOY TIOJIOBUHBI CTPOKH S 1, 3aMCaHHBIX B O0OPAaTHOM MOPSIKE, TIOCIE KOTOPBIX UAYT CHMBOJIBI BTOPOH TTOJIOBHHEI
CTpOKH S1, Taxke 3amrcaHHble B 0OpaTHOM nopsinke. Hampumep, npu s1 = “mpuBet”, s2 T0HKHO OBITH PaBHO “HPITEB’.

Bapuanr 4. Pemte 3aady 2, JONOIHUTENIBHO HAMJIA NOPANKOBBI HOMEp NEpBOH CKOOKH, HapyIIalolell MpaBUIIbHOCTh
PacCTaHOBKH CKOOOK.
Bapuanr 5. ITpoBepuTh NPaBUIBHOCTh PACCTAHOBOK CKOOOK B CKOOOUHOM BBIPaXKEHHH, HCIOJB3YIOIIEM CKOOKM Buaa: “(”,

7,7, 437, “[7, “17. TpeboBanue BIOKEHHOCTH CKOOOK Pa3HOIO BUJIA HE YYUTHIBATh, T. €., HAIPUMED, Boipaxkenus “({})[]” u
“([{0}1}” — mpaBuIIBbHEIE.

Bapwuasr 6. JlaH MaccuB 1ETBIX YHCeN. BBIICHUTH, COBNANAET JIM KOJUYECTBO OTPUIATENBHBIX YUCEIN C TOJIO0KHUTEILHBIMHU.
Ecnu Her, onpenenuTs KOJINYECTBO HECOBIAJACHHUMN.

Bapuanrt 7. PemuTh 3amauy 5, HO ¢ Y4ETOM BJIOKEHHOCTH CKOOOK OJTHOTO BHJIA.

Bapuanr 8. O6patras nmonbekas 3anuch (OI13) — dopma 3amucn MaTeMaTHYECKUX BEIPAKCHUH, B KOTOPOH OIepaH/bI

pacroioxeHsl nepes 3Hakamu omnepanuii. Hampumep, 3+5-1 u (2+6)/4 8 OII3 Oynyt BoirisaaeTs Tak: 351 —+u26+4/,
cooTBeTcTBeHHO. [Ipeobpa3oBars apudmMeTHueckoe BEIpaXKEHNE B MHPHUKCHON HOTALMK B OOPATHYIO MOJILCKYIO 3aITHCh. Y Ka3aHUsL:
BBIpaXXCHHUE HE JOJDKHO COEPKATh CKOOOK, IIPHOPHUTET OIepanuii JOIKeH OBITh IPETyCMOTPEH B HCXOAHOM BBIPQKEHHH ITyTEM HX
CIICIOBAHMISL.

Bapuanr 9. [onwckas 3anuck (I13) — Gpopma 3ammcu MaTeMaTHUECKUX BBIPAXKEHHUH, B KOTOPOH ONepaHIbl PacloOI0KEHBI
nocJie 3HakoB oneparmid. Hampumep, 3+5-1 u (2+6)/4 B I13 6yayT BeIrisiaeTs Tak: —+3 5 1 u/+ 2 6 4, COOTBETCTBEHHO.
ITpeobGpazoBats apudmeTHIecKoe BEIpakeHne B MHOUKCHONW HOTAINH B ITOJIBCKYIO 3alIMCh. YKa3aHHA K PEIICHUIO CM. B 3a/1aHHH 9.
Bapuanr 10. Boruncnuts apudMeTHdeckoe BeIpaXkeHHe, 3aaHHOe 00paTHON IOIBCKOI 3anuCchio (CM. 3aJaHue 8).
Bapwuanr 11. JI1st BBIUMCIICHUS BBIPQKCHUH B MOJILCKOW HOTAalMu (CM. 3aaHue 8) ucnosb3yercs crek. Ilpu ureHnu
BBIPAXXCHUS CJIEBa HAIIPAaBO €r0 ONEpaH/IBI T0OABISIOTCS K BepIInHe cTeka. Omepariy IpIMepIOTCs K SIEMEHTaM U3 BEpPIINHEI
cTeka. Pe3ynpraT BRIYMCIICHNS 100aBIsETCS K BEPIIMHE CTEKa B3aMEH 3JIEMEHTOB-0TepaHaoB. Korma Bce omnepariy BeIpakeHHs
OyZayT BBIIIOJTHEHBI, €T0 PE3yNbTaT JOJDKEH OKa3aThCsl Ha BEPIIMHE CTeKa. BEIYMCIUTD BBIpaKeHHUE, 3a1aHHOE 00paTHOM MOJILCKON
3aNKChI0. YKa3aHHE: BCE ONEPANHU B BHIPAXKEHHUHN JIOJDKHBI OBITH OMHAPHBIMH, a OTIEPaHIbI — LEIbIMH YHcIaMU. IS pa3iesieHust
OIIePaH/I0B MCIIOIB30BATh TPOOEII.

Bapuanr 12. Pemmmts 3amauy 11 mpu ycrmoBum, 9TO BCe ONEpPaHBI B BRIPAXKEHHM — BEIIECTBEHHBIE YUCIA C (PUKCHUPOBAHHOMN
3aIATOM.
BapuanT 13. YHOPSIIOUUT 3JIEMEHTHI YHCIOBOIO MAacCUBa B MOPSAKE BO3PACTAHUS C MOMOLIBIO CTEKA Y JIMHEHHOIO CIHUCKA.

Bapuanr 14. VYIOpSAAOYUTE TEMEHTHI YHCIOBOTO MacCHBa B IOPS/AKE YOBIBAHMS C IOMOINBIO CTEKA M JIMHEWHOTO CIHHCKA.




