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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.

5.2. TeMbl NUCbMEHHBIX PadoT

DopMOit OCYIIECTBICHHUS KOHTPOJIS BEIITOTHEHHS CAMOCTOSTEIbHOM PadOTHI ABIIETCS TIOATOTOBKH peepaToB Ha aKTyalbHBIC
TEMBI, T. €. U3y4YCHUE C OMOIBIO0 HAYYHBIX METO/IOB SIBJICHHH M IIPOLIECCOB, aHAIN3a BIUSHUS Ha HUX Pa3IMYHbIX (aKkTOpOB, a
TaKXkKe, N3y4eHUE B3aUMOICHCTBUS MEXKY SIBICHHUAMH, C LIEJIBIO OJIyYCHUs YOS IUTEIBHO IOKA3aHHbIX U MOJIE3HBIX IS HAyKH 1
MPAKTHKN PEIIeHHH ¢ MaKCUMaITBHBIM 3 dexTom.

Lens pedepata — ompeneneHre KOHKPETHOTO 0OBEKTa U BCECTOPOHHEE, TOCTOBEPHOE U3YUCHUE €T0 CTPYKTYPHI, XapaKTePHUCTHK,
CBsI3ei Ha OCHOBE Pa3padOTaHHBIX B HAyKE MPUHIMIIOB U METO/I0B MO3HAHMS, a TaK)Ke MOJIyUYSHHUE TOJIE3HBIX JUISl e TEIbHOCTH




9eJ0BeKa Pe3ylbTaTOB, BHEAPEHUE B IPOM3BOACTBO C AANBHEHIINM 3 HEKTOM.

OCHOBOI#1 pa3pabOTKH KaXk/10H TEMBI SBJISCTCSI METOLOJIOTHS, T. €. COBOKYITHOCTh METO/IOB, CIIOCOOOB, IPHEMOB U UX ONPEAEICHHAs
TIOCJIETI0BATENIFHOCTD, TIPHHATAS TIPH Pa3padOTKe HAYIHOTO MCCIICTOBAHIS. B KOHEUHOM cueTe, MEeTOOIOTHS — 3TO CXeMa, IITaH
pelleHys NOCTaBIEHHON Hay4HO-UCCIIE0BATENbCKON 3a1aUH.

Ipouecc noAroToBkU pedepar COCTOUT U3 CIAEAYIOIIUX OCHOBHBIX ATalOB!

1. Bei6op TeMbl 1 000CHOBaHME €€ AKTYaIbHOCTH.

2. CocraBienue onbarorpadun, 03HAKOMIICHHE ¢ 3aKOHOAATEIbHBIMI aKTaMH, HOPMATHBHBIMHU TOKYMEHTAMHU U APYTHMH
UCTOYHHUKAMM, OTHOCSIIUMHUCS K TeMe IPoeKTa (PaboTsl).

3. Pa3paboTka anropurma ucciaenoBaHus, GOpMUpOBaHUE TPEOOBaHUH K HCXOAHBIM AAHHBIM, BEIOOD METOJIOB U
MHCTPYMEHTAIBHBIX CPE/ICTB aHAIN3A.

4. Coop daxTuyeckoro MaTepuana.

5. O0paboTKa 1 aHATU3 MOIYYSeHHOW HHPOPMALUK ¢ TPUMEHEHHEM COBPEMEHHBIX METOA0B aHAIM3a.

6. ®opMynHpoBKa BBIBOJIOB U BEIPAOOTKA PEKOMECHIALIMH.

7. OcopmieHne pabOTHI B COOTBETCTBHH C YCTAHOBICHHBIMU TPEOOBAHUSAMH.

Temsbl pedepaToB

Anroput™el 00paboTKH HHGOPMAIHH.

Bunst 06paboTku nHGOpMaLIUK.

OCHOBHBIE KOMIIOHEHTBI HH(OPMALIMOHHONW TEXHOJIOTUH 00pabOTKH JaHHBIX.
CBsI3HBIE CIIUCKHU.

[Ipobnembl aBTOMaTH3alMU 00paOOTKH JaHHBIX.

MeTobl Ka4eCTBEHHOH 00paOOTKH AaHHBIX.

CoBpeMeHHbIe HH(OPMAIIMOHHBIE TEXHOJIOTHH.

Crioco0sI 00paboOTKN TEKCTOBOM MH(pOpMALIHL.

OCHOBHBIE THITBI AJITOPUTMHYECKHUX CTPYKTYD.

0. HupopManmoHHbIE TIPOLIECCHI.

SO X NNk~

5.3. ®oHA OLEHOYHBIX CPeICTB

OreHOYHBIC CPEeCTBA IS MPOBEICHHUS TPOMEKYTOYHON M TEKYIIeH aTTecTalii 00yJaroIIuXcsl MPUIIATaloTes K padodeit
nporpamMmMe. OIIEeHOYHBIE U METOJMUECKUE MaTepHalibl XpaHATCS Ha Kadenpe, o0ecreunBaroiiell mpenoaaBanue TaHHON
JTUCHUTUTMHBI (MOAYIS), @ TAK)Ke Pa3MEIICHBI B JIEKTPOHHAS 00pa30BaTeNIbHON Cpe/ie aKaJIeMUH B COCTABE COOTBETCTBYIOIIETO
kypca URL: eios.imsit.ru.

5.4. IlepeueHb BU/IOB OLIEHOYHBIX CPEACTB

3amanus co cB0OOHO KOHCTpyHUpyeMbIM oTBeToM (CKO) mpearonaraer cocraBieHie pa3BepHYTOr0 OTBETa Ha TEOPETHUECKUH
BOIpOC. 3aiaHue ¢ BBIOOPOM OZHOTO BapHuaHTa oTBeTa (OB, B 3amaHNyu JaHHOTO THIIA IPEJIaraeTcsl HECKOIbKO BAPHAHTOB OTBETA,
Cpear KOTOPBIX OJMH BEpHBIA. 3aaHus co cBOOOAHO KOHCTpyHpyeMbIM oTBeToM (CKO) mpeamonaraer coctaBiaeHHE pa3BepHYTOrO
OTBETa, BKIIOYAIOIETO MOJHOE PEIICHUE 3a/1a4H C HOSICHEHUSMH.

6. YHEBHO-METOJUYECKOE U UTHO®OPMAIIMOHHOE OBECIIEYEHHUE JUCHUIIJIMHBI (MOAY JISA)

6.1. Pexomenayemasi 1utepaTypa

6.1.1. OcHoBHas1 JIMTepaTypa

ABTOpBI, COCTaBUTEH 3arnaBue W3naTenbcTBO, roxI
JI1.1 |Mscuukosa H. A. AJNTOPUTMBI U CTPYKTYPHI TaHHBIX: YUueOHOe Mocksa: KnoPyc, 2021, URL:
nocobue https://book.ru/book/936642
JI1.2 | Konmaer B./I. CTpyKTYpHI ¥ aITOPUTMBI 00PaOOTKH JTaHHBIX: Mocksa: Uznatensckuii Lleatp PUOTT, 2020,
Y4ebHOe mocobue URL: http://znanium.com/catalog/document?
1d=356125
6.1.2. lono/IHUTe/IbHAS TUTEPATYPa
ABTOpBI, COCTaBUTENIU 3ariaBue W3znmarenscTBO, TOI
JI2.1 |MscuukoBa H. A. ANTOPUTMEI ¥ CTPYKTYpPBI JaHHBIX: Y4eOHOe Mocksa: KnoPyc, 2018, URL:
nocobue https://book.ru/book/926560
JI2.2 | Epmos O. JI., AJNTOPUTMBI ¥ BBIYUCITUMOCTh B YEJIOBEUECKOM Hosocubupck: U3narenscteo CO PAH, 2012,
Henumes B.B. no3Hanuu: MoHorpadus URL: http://znanium.com/catalog/document?
id=169107
J12.3 | Apozmos C.H. CTpyKTYpBI B aITOPUTMBI 00paOOTKH JaHHBIX: PocroB-Ha-lony: U3natensctBo KOxHOTO
Y4eGHoe mocobue ¢denepanbHoro ynusepcurera (F00Y), 2016,
URL: http://znanium.com/catalog/document?
1d=327722
JI2.4 |Lapes P.IO., AnropuT™el ¥ cTpYKTyphI qaHHBIX (CDIO): Kpacrnosipck: Cubupckuii dpenepanbHbIH
IIpokonenko A.B. YuebHux yHuBepcuteT, 2016, URL:

http://znanium.com/catalog/document?
1d=328418




ABTOpBI, COCTaBUTEH 3arnaBue W3naTenbcTBO, rox

JI2.5

Beperexuna C.B.,
Cumonos B.JI.

Monenu, METOIBI, aITOPUTMBI U IPOTPAMMHEIE
pelleHusT BEIYUCITUTEIBHBIX MAIITHH, KOMILIEKCOB
M CUCTEM: YUeOHUK

Mocksa: OOO "Hay4yHO-U31aTenbCKU HEHTP
NHDPA-M", 2020, URL:
http://znanium.com/catalog/document?
id=370434

J12.6

I'nanckuit H.H. OCHOBBI TEOPHH U AITOPUTMEI Ha Tpadax:

YuebHoe mocodue

Mocksa: OOO "Hay4HO-M31aTeIbCKUI HEHTP
NH®PA-M", 2022, URL:
https://znanium.com/catalog/document?
1d=380130

6.2. Dj1eKTPOHHBbIE Y4eOHbIe U3JAHUA U YJIEKTPOHHBIEe 00pa3oBaTeIbHbIE pecypchl

€]

WnTtepHeT yHUBepcuTe HH(POPMAITMOHHBIX TEXHOJIOTHH. - PeskuM mocryma: https://www.intuit.ru

22

EctecTBeHHO-HaYUHBII 00pa30BaTeNbHBIN MOPTAIL. - Pexxum moctyma: http://www.en.edu.ru/

33

OnexTpoHHas OnbIMoTeUHas cucTeMa Znanium. - Pexxnm noctyna: http://znanium.com/%20

24

Onextponnble pecypesl Akamemun UMCHUT. - Pexwum goctyma: http:/eios.imsit.ru/

35

DnektponHas 6ubnuoreunas cucrema Ibook. - Pexwum goctyma: http:// www.ibooks.ru/

96

OnextpoHHas oubanoreunas cucteMa BOOK.ru. - Pexum moctyma: http:/rpd.eios.imsit.ru:8080/RPD/Index/1636711/%

20http://www.book.ru

6.3.1. JIunieH3MOHHOE ¥ CBOGO/IHO paclpocTPpaHsieMoe MPOrpaMMHoe o0ecreyeHne, B TOM YHcJIe 0Te4eCTBEHHOT0
NMPOU3BOJCTBA

6.3.1.1

Windows 10 Pro RUS Omnepanmanas cucrema — Windows 10 Pro RUS Toamnucka Microsoft Imagine Premium — Order
Ne143659 ot 12.07.2021

6.3.1.2

Google Chrome Bpaysep Google Chrome IIporpammuoe obecnedenue no auuensun GNU GPL

6.3.13

Mozilla Firefox Bpaysep Mozilla Firefox ITporpammuoe obecneuenue no munersud GNU GPL

6.3.1.4

LibreOffice Oc¢ucnsrit maket LibreOffice ITporpammuoe obecnieuenue no muier3uu GNU GPL

6.3.1.5

MS Visio Pro 2016 HuterpuposanHas cpenna paspaborku Microsoft Visio npodeccnonamsusiii 2016 IMoamucka
Microsoft Imagine Premium — Order Ne143659 ot 12.07.2021

6.3.1.6

MS Visual Studio Pro 2019 Cpena pa3pabotku Microsoft Visual Studio Professional 2019 Tloamnucka Microsoft Imagine
Premium — Order Ne143659 ot 12.07.2021

6.3.2. Ilepeyennb npodeccnoHAIbHBIX 023 JAHHBIX M MH()OPMALMOHHBIX CIIPABOYHBIX CHCTEM

6.3.2.1

Konexc — IIpodeccronansHple cipaBodnble cucTeMbl  https://kodeks.ru

6.3.2.2

POCCTAHIAPT denepanbHOe areHTCTBO 110 TEXHUUYECKOMY PETyAMPOBAHUIO U METPOJIOIHU
https://www.gost.ru/portal/gost/

6.3.2.3

NCO MexnayHapomHasi OpraHH3aIus o cTaHAapTu3anuu https:/www.iso.org/ru/home.html

6324

ABOUT THE UNIFIED MODELING LANGUAGE SPECIFICATION https://www.omg.org/spec/UML

7. MTO (o6opynoBaHue H TeXHHYECKHE CPEeACTBA 00y4eHUs1)

Ayn

HanmenoBanue

1o

OcHarrenue
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[Tomemenue nmns
MIPOBEICHUS
3aHATUN
JIEKIIMOHHOT'O
THTIA,
CEMHHAPCKOTO
TUIA, KyPCOBBIX
paboT (KypcoBBIX
MIPOEKTOB),
IPYNIOBBIX U
WHMBUAYaIbHBIX
KOHCYJbTaLNH,
TEKYIIEero
KOHTPOJIS U
IIPOMEKYTOUHOM
aTTeCTalluH,
CaMOCTOSITENIbHOU
paboTHI.

Windows 10 Pro RUS

7-Zip

Google Chrome

Mozilla Firefox

LibreOffice

LibreCAD

Inkscape

Notepad++.
1C:IIpennpustue 8. Komruiekr
Adobe Photoshop CS3
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 Pro 2019
Anaconda3

Blender

Gimp

Maxima

Oracle VM VirtualBox
Oracle Database 11g Express

20 mocagouHbIX MECT, pabouee MECTO PENo1aBaTEeNs
20 xomnbrotepos P55-UD3/INTEL-i5-750/DDR3-1333-
8I'6/SSD Flexis 120Gb /WD3200AAKS/Radeon HD-

4600/DWL-G520 Wireles

20 monutopos Acer V193W-19”

20 KOMIIIEKTOB KJIaBUATypa+MBbIIIb

1 kommytarop Heynpasisiembiid DES-1024D

1 6ecipoBoHas Touka noctyma DWL-3200AP
3 Kommuiekt obopynoBanus Arduino

5 yue6HbIX KommiekToB SDK 1.1s

1 M®VY HP LI M1212nf MFP

12 Unctpyment s coopku [1IK (otBepTKa ph-1, mmockoryOrrst
150 MM, Tepmonacta 2rp., AHTHCTaTHYECKUI OpacieT, CTAKKH

150 mm)




Edition

IntelliJ IDEA

JetBrains PhpStorm
JetBrains WebStorm
Autodesk 3ds Max 2020
Autodesk AutoCAD 2020
Adobe Reader DC
Diptrace

Autodesk EAGLE
Ramus Educational
Micro-Cap Evaluation

118 Kadenpa 7-Zip Cuctemnsrii 610k H310CM-DVS P 1.30\Intel(R) Pentium(R)
MaTeMaTHKH U Mozilla Firefox Gold G5400 CPU 3.70GHz\DDR4-4Gb\SSD 240Gb
BbruucuTenbHol | LibreOffice Monwurop
TEXHUKHU. Kaspersky Endpoint Security IIpuntep HP LaserJet 1018
CneunanbHoe Adobe Reader DC M®VY Brother DCP-L2540DNR
IIOMEILEHNE IS Klite Mega Codec Pack
XpaHEHUS U Java 8
npodunaktuueckor | PDF24 Creator
0 obOciTyKUBaHUS Etxt Antiplagiat
y4eOHOT0 Microsoft Windows 10 PRO x64
obopynoBaHHS DSP OEM

MS Office Professional Plus 2007

119 ITomerenue aiusa Windows 10 Pro RUS 20 mocaiouHBIX MeCT, pabouee MEeCTO IpenoaaBaTesis
MIPOBEICHUS 7-Zip 20 xommerotepoB H1 10M-S2-C/INTEL Pentium G4400/DDR4
3aHATHH Google Chrome -2133-41'6/TOSHIBA HDWD105/Intel HD-510/Atheros
JIEKITMOHHOT'O Mozilla Firefox AR9287 Wireless
THIIA, LibreOffice 20 MOHUTOPOB
CEMHHAPCKOI0 LibreCAD 20 KOMIIJIEKTOB KJIaBUATypa+MblIlb
TUIIA, KyPCOBBIX Inkscape 1 6ecipoBoaHas Touka gocryna TP-Link TL-WA80IND
pabort (xypcoBbix | Notepad++.

MIPOEKTOB), 1C:Ilpennpusitue 8. Komruiekr
TPYIITOBBIX H Kaspersky Endpoint Security
WHAUBUAYaTbHBIX | MS Access 2016
KOHCYJIbTAIINH, MS Project Pro 2016
TEKYILIEro MS SQL Server 2019
KOHTpOJIA U MS SQL Server Management
MIPOMEKYTOUHOM Studio 18.8
aTTecTalyu, MS Visio Pro 2016
camocrosTenbHOH | MS Visual Studio Pro 2019
paboThL. Anaconda3

Blender

Gimp

Maxima

Oracle VM VirtualBox

StarUML V1

Oracle Database 11g Express

Edition

IntelliJ IDEA

JetBrains PhpStorm

JetBrains WebStorm

Autodesk 3ds Max 2020

Autodesk AutoCAD 2020

Adobe Reader DC

Embarcadero RAD Studio XE8

Arduino Software (IDE)

NetBeans IDE

ZEAL

ARIS Express

AnyLogic

Klite Mega Codec Pack

MS Office Standart 2007

120 ITomemnienue ais Windows 10 Pro RUS 20 mocaiouHBIX MeCT, pabouee MECTO IpenoaaBaTelis
MPOBEICHUS 7-Zip 20 xommeiotepoB A320M-H-CF/AMD Ryzen 5 2600X/DDR4-
3aHATHI Google Chrome 2933 16I'6/SSD XPG GAMMIX S11 Pro 512I'6/NVIDIA
JIEKIIMOHHOT'O Mozilla Firefox GeForce GTX 1050 Ti/Realtek PCle GbE Family Controller
TUIA, LibreOffice 40 monutopoB Samsung S24R350FHI 23.8"




CEeMUHAPCKOTO
TUIA, KyPCOBBIX
paboT (KypcoBBIX
MPOEKTOB),
TPYIIOBBIX U
WHAMBUAYaIbHBIX
KOHCYJbTallUH,
TEKYILETO
KOHTPOJIS U
IIPOMEKYTOUHOM
aTTeCTalluH,
CaMOCTOSITENIbHOU
paboTHI.

LibreCAD

Inkscape

Notepad++.
1C:IIpeanpusitue 8. Kommuekr
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 Pro 2019
Anaconda3

Blender

Gimp

Maxima

Oracle VM VirtualBox
StarUML V1

Oracle Database 11g Express
Edition

IntelliJ IDEA

JetBrains PhpStorm
JetBrains WebStorm
Autodesk 3ds Max 2020
Autodesk AutoCAD 2020
Adobe Reader DC

NetBeans IDE

ZEAL

SMath Studio

Klite Mega Codec Pack

20 UBIT CyberPower UT650EG

20 KOMIUIEKTOB KJIaBUATYypa+MBbIIIIb

20 rapautyp Defenfer G-320

1 Heympassemsiii kommyratop TP-LINK TL-SG1024D
1 NnrepaxtuBHas nanens EliteBoard LR-75UT4017
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ITomemenue misa
MIPOBEICHUS
3aHATUH
JIEKIIMOHHOTO
THUTIA,
CEMUHApPCKOT0
TUNA, KyPCOBBIX
paboT (KypCcoBBIX
IIPOEKTOB),
TPYIIOBEIX U
WHIMBUAYaIbHBIX
KOHCYJbTAlINH,
TEKYILEro
KOHTPOJIS U
MPOMEKYTOUHOMN
aTTecTaluy,
CaMOCTOSITESIbHOU
paboThI.

Windows 10 Pro RUS

7-Zip

Google Chrome

Mozilla Firefox

LibreOffice

LibreCAD

Inkscape

Notepad++.
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 Pro 2019
Anaconda3

Blender

Gimp

Maxima

Oracle VM VirtualBox
StarUML V1

Oracle Database 11g Express
Edition

IntelliJ IDEA

JetBrains PhpStorm
JetBrains WebStorm
Autodesk 3ds Max 2020
Autodesk AutoCAD 2020
Adobe Reader DC

SMath Studio

ITO JIMHKO v8.2 nemo-Bepcus
Klite Mega Codec Pack

17 nocamouHbIX MecT, pabodyee MECTO MPEroAaBaTes
17 xommerotepos PSH67/INTEL i5-2300/DDR3-1333-
41'6/SSD Flexis 120Gb/ WD5000A AKX/Radeon HD
6700/Realtek PCle GBE

17 monutopoB AOC e€2243Fw 21,5”

17 KOMIUIEKTOB KJIaBUATypa+Mbllllb

1 kommyTaTop HeynpasisieMmsrit DES-1024D

123

ITomemnienne aas
MIPOBEACHUS
3aHSATUMN

Windows 10 Pro RUS
7-Zip
Google Chrome

19 mocamo4YHBIX MecT, pabodee MECTO IPETIoIaBaTeNs
19 xommeiotepoB H1 10M-S2-C/INTEL Pentium G4400/DDR4
-2133-4I'6/TOSHIBA HDWD105/Intel HD-510/Atheros




JIEKLINOHHOT O
TUIA,
CEMHHAPCKOI0
TUTA, KyPCOBBIX
pabot (KypcoBbIX
MIPOEKTOR),
TPYITIOBEIX U
WHIVBUAYaIbHBIX
KOHCYJbTAIINM,
TEKYIEro
KOHTPOJISI U
MIPOMEXYTOYHOM
aTTeCcTaluH,
CaMOCTOSITEIbHON
paboTHL.

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 Pro 2019
Blender

Gimp

Maxima

Oracle VM VirtualBox
Oracle Database 11g Express
Edition

IntelliJ IDEA

JetBrains PhpStorm
JetBrains WebStorm
Autodesk 3ds Max 2020
Autodesk AutoCAD 2020
Adobe Reader DC
Embarcadero RAD Studio XE8
Arduino Software (IDE)
NetBeans IDE

ZEAL

Klite Mega Codec Pack

AR9287 Wireless

19 monutopos LG Flatron 1718s

19 KOMIIIEKTOB KJIaBUATypa+MblIIlb

1 Heympassemsiii kommyratop TP-LINK TL-SG1024D
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[Tomemenue nns
MIPOBEICHUS
3aHATUN
JICKIIMOHHOTO
THTIA,
CEMHHAPCKOTO
TUIA, KypCOBBIX
pabot (KypcoBbIX
MPOEKTOB),
TPYIIIOBBIX U
WHIABUAYaTbHBIX
KOHCYJbTalUH,
TEKYIIEero
KOHTPOJIS U
IIPOMEKYTOUHOM
aTTeCTalluH,
CaMOCTOSITENIbHOM
paboTHL.

Windows 10 Pro RUS

7-Zip

Google Chrome

Mozilla Firefox

LibreOffice

LibreCAD

Inkscape

Notepad++.
1C:IIpeanpusitue 8. Kommuekr
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 Pro 2019
Blender

Gimp

Maxima

Oracle VM VirtualBox
StarUML V1

Oracle Database 11g Express
Edition

IntelliJ IDEA

JetBrains PhpStorm
JetBrains WebStorm
Autodesk 3ds Max 2020
Autodesk AutoCAD 2020
Adobe Reader DC
Embarcadero RAD Studio XE8
Arduino Software (IDE)
NetBeans IDE

ZEAL

SMath Studio

Klite Mega Codec Pack

17 mocao9HBIX MecT, pabouee MECTO MPeroIaBaTers

17 xommbrotepoB H110M-S2-C/INTEL Pentium G4400/DDR4
-2133-8T6/TOSHIBA HDWD105/Intel HD-510/Atheros
AR9287 Wireless

17 monutopoB Samsung SyncMaster 920N

17 KOMILJIEKTOB KJIaBHATypa+MBbIIIb

1 xommytarop Heynpasnsiembid DES-1024G
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ITomemenue ais
MIPOBEICHUS
3aHATHH
JICKIIHOHHOTO
THIIA,
CEMUHAPCKOTo
TUTIA, KyPCOBBIX
paboT (KypCOBBIX
MIPOEKTOR),
TPYIIOBBIX U
WHIMBUAYaIbHBIX
KOHCYJbTalUH,
TEKYILEro
KOHTpOJIA U
IIPOMEKYTOUHOM
aTTecTaluu,
CaMOCTOSTCILHOM
paboTHL.

Windows 10 Pro RUS

7-Zip

Google Chrome

Mozilla Firefox

LibreOffice

LibreCAD

Inkscape

Notepad++.
1C:Ilpennpustue 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 Pro 2019
Blender

Gimp

Maxima

Oracle VM VirtualBox
StarUML V1

Oracle Database 11g Express
Edition

IntelliJ IDEA

JetBrains PhpStorm
JetBrains WebStorm
Autodesk 3ds Max 2020
Autodesk AutoCAD 2020
Adobe Reader DC
Embarcadero RAD Studio XE8
Arduino Software (IDE)

20 mocaiouHBIX MECT, pabouee MECTO penoaaBaTels

11 xommeroTepoB Tuna «Mono00k» Lenovo IdeaCentre-/ Intel
Pentium CPU 4415U 2.30GHz/DDR4-2133-4I'6/ WDC
WD10EZEX-08WN4A0 1000I'6/ Intel(R) HD Graphics 610 /
Realtek PCle GbE Family Controller/ Qualcomm Atheros
QCA9377 Wireless Network Adapter

5 xoMmbroTepoB THIA «MoH0OMOK» Lenovo IdeaCentre IAO
300-23SU /INTEL Pentium 4405U/DDR4-2400-
8I'6/ST1000DMO003/Intel HD-510/Intel(R) Dual Band Wireless
-AC 3165

4 Komnbrotepa Tuma "Mono6nok" Lenovo /Intel Pentium
Silver J5040 CPU 2.00GHz/DDR4-2400 81'6/SSD WDC PC
SN530 SDBPMPZ-512G-1001/Intel(R) UHD Graphics 605/
Realtek PCle GbE Family Controller/ Realtek 8821CE
Wireless LAN 802.11ac PCI-E NIC

20 KOMIUIEKTOB KJIaBUATYypa+MBbIIIIb

1 6ecipoBoHas Touka noctyma DWL-3200AP

NetBeans IDE
ZEAL
Klite Mega Codec Pack
115 [Homemenue nns Windows 10 Pro RUS 20 TocaIouHBIX MECT, pabovee MECTO TPENoaaBaTels
IIPOBENCHUS 7-Zip 20 xommnbrotepoB GA-870A-USB3/AMD-Phenom(tm)-11-X4-
3aHATHHA Google Chrome 945/DDR3-1333-41'6/ SSD Flexis
JIEKITHOHHOTO Mozilla Firefox 120Gb/WD5000AAK/Radeon HD-5800/Atheros AR9287
THIIA, LibreOffice Wireless
CEMUHAPCKOTo LibreCAD 19 monuropoB AOC e2243Fw 21,5”
THIA, KypCOBBIX Inkscape 1 monurop Acer V226HQL 21,5”
pabot (kypcoBeix | Notepad-++. 20 KOMIIIEKTOB KJIIaBHATypa+MBIIIb

MIPOEKTOB),
IPYNIOBBIX U
WH/IBUTYaTbHBIX
KOHCYJIbTaLUH,
TEKYILEero
KOHTPOJISI 1
IIPOMEKYTOUHOM
aTTeCTalluH,
CaMOCTOSITENbHOM
paboTHI.

1C:IIpeanpusitue 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 Pro 2019
Anaconda3

Blender

Gimp

Maxima

Oracle VM VirtualBox
StarUML V1

Oracle Database 11g Express
Edition

IntelliJ IDEA

JetBrains PhpStorm
JetBrains WebStorm
Autodesk 3ds Max 2020
Autodesk AutoCAD 2020
Adobe Reader DC

Arduino Software (IDE)

1 6ecnipoBoaHas Touka goctyna TP-Link TL-WA801ND




NetBeans IDE

ZEAL
Klite Mega Codec Pack
114 [Tomemenue nns LibreOffice 20 TocaI0YHBIX MECT, pabovee MECTO MPEoIaBaTeNs,
IIPOBEICHUS Inkscape 15 mono6noxoB Apple IMac 21,1/Apple M1/RAM 8I'6/Apple
3aHATHHA MS Visual Studio Pro 2019 SSD AP0256Q/GPU Apple M1/Ethernet 1000BaseT/AirPort
JIEKIIMOHHOTO Blender Extreme
THUIA, Gimp 5 mono610K0B Apple IMac 21,1/Apple M1/RAM 16I'6/Apple
CEMHHAPCKOIo IntelliJ IDEA SSD AP0512Q/GPU Apple M1/Ethernet 1000BaseT/AirPort
THIA, KyPCOBBIX JetBrains PhpStorm Extreme
pabot (kypcoBeix | JetBrains WebStorm 1 cereBoii HeympaBiseMslit kommyTtaTtop DES-1024G
MIPOEKTOB), Adobe Reader DC 1 NnTepaktuBHas nanens EliteBoard LR-75UT4017
TPYIIIOBBIX U MAC OS Big Sure 1 HoyrOyx 15.6 HP 15-ral05ur
nHAUBAAYaTbHBIX | Autodesk AutoCAD 2022 1 M®VY Brother DCP-1612WR
KOHCYJIBTAITHH, Autodesk Maya 2022 1 HP Color LaserJet CP5225
TEKYILIEero Achicad
KOHTPOJISI U JetBrains PyCharm Community
MIPOMEKYTOTHOM JetBrains DataGrip
aTTecTaluu, Autodesk Flame 2022
camocrosTenpHol | Autodesk Mudbox 2020
paboThI.
114a [Tomemenue mns Windows 10 Pro RUS 16 mocamouHBIX MeCT, pabodee MeCTO TPENOaaBaTeIIs
IIPOBEICHUS 7-Zip 16 xommeiotepoB GA-870A-USB3/AMD-Phenom(tm)-11-X4-
3aHATHI Google Chrome 945/ DDR3-1333-41'6/SSD Flexis
JICKIINOHHOTO Mozilla Firefox 120Gb/WD5000A AKX/Radeon HD-5800/Realtek PCle GBE
THUIA, LibreOffice 16 monutopoB AOC e2243Fw 21,5”
CEMHHAPCKOI0 LibreCAD 16 KOMIIIEKTOB KJIaBHATypa+MbIIIb
THTIA, KyPCOBBIX Inkscape 1 Kommytatop LincSys SR224G
pabot (kypcoBbix | Notepad++. 1 IIpoektop ViewSonic PJD5232
MPOEKTOB), 1C:Ilpeqnpustue 8. Kommiext 1 ITpoexuuonHskIil 5kpad Luma
TPYIIIOBBIX U Kaspersky Endpoint Security 1 NnrepaktuBHas nocka WR-84A10 ¢ npoextopom ViewSonic
uHAMBUAYaNbHEIX | MS Access 2016 PS501X
KOHCYJIbTaIUH, MS Project Pro 2016 1 HIxad TeneKkoMMyHHUKAITMOHHBIA
TEKYILEro MS SQL Server 2019 1 UBIT SMART UPS 2000
KOHTPOJISI U MS SQL Server Management 3 Kommytatop Cisco Catalist 2960
MIPOMEKYTOTHOM Studio 18.8 1 Konnenrpatop AlterPath 16 port
aTTeCTalluH, MS Visio Pro 2016 4 Mapmpytuzarop Cisco-2800
camoctosTenbHoit | MS Visual Studio Pro 2019 2 Mapupyruzarop Cisco-2811
paboTHI. Anaconda3 6 Monyib 2-port
Blender 2 TTanesb KOMMyTallUOHHAS
Gimp 12 IIayp V.35 Cable
Maxima Buras napa, Konnexrop RJ-45
Oracle VM VirtualBox 2 UHctpymeHT ais 3auncTku kadems UTP
Oracle Database 11g Express 1 Iporsoxka xabenpHast, d=3,5 mm 10 M
Edition 1 Tectep MEI'EOH 40060/111t.
IntelliJ] IDEA 5 MHCTpYMEHT i 00)KMMa BUTOM TaphbI
JetBrains PhpStorm 5 Tectep xabenbHBIIH
JetBrains WebStorm 3 MHCcTpyMeHT A 3aaenku Kabens BuTas mapa tun Krone ¢
Autodesk 3ds Max 2020 KpIOYKaMH
Autodesk AutoCAD 2020 3 P renedon GrandStream GXP1610
Adobe Reader DC 2 Kommurekt mist Montaxka CKC (maru-nanens 1U kat.5e UTP
Arduino Software (IDE) 24 nopra-1 wr., “HCTpyMEeHT 00kuMHOM 1t RJ-45 1 .,
NetBeans IDE WHCTPYMEHT JUTS 3a9MCTKU KaOens 1 MIT., HHCTPYMEHT IS
ZEAL pa3zenku KoHTakToB - 1 mT., LAN Tecrep 1 m.)
Klite Mega Codec Pack 2 Poyrep Wi-Fi poyrep Keenetic
MS Office Standart 2010 1 Cepsep GA-870A-USB3/AMD-Phenom(tm)-I1-X4-945/
Ramus Educational DDR3-1333-41'6/SSD Flexis 120Gb/WD5000A AKX/Radeon
Micro-Cap Evaluation HD-5800/Realtek PCle GBE
208 ITomemnienue s Windows 10 Pro RUS 19 nocanouHbIX MecT, pabodee MEeCTO MpPEnoaaBaTels,

MPOBEICHUS
3aHATHN
JIEKIIMOHHOTO
THIIA,
CEeMHUHAPCKOTO
THUTIA, KyPCOBBIX
paboT (KypCOBBIX
MIPOEKTOR),

7-Zip

Google Chrome

Mozilla Firefox

LibreOffice

LibreCAD

Inkscape

Notepad++.

1C:Ilpennpustue 8. KoMriekr

10 xommerotepoB H97-PLU/INTEL i5-4460/DDR3-1333-
16I'6/SD7SB6S-128G+ST500DMO002/Radeon R7 200/Realtek
PCle GBE

1 xomnbrotep PSP41T-LE/INTEL Core2Duo E-6700/DDR2-
667-2I'6/ WD800JD/GF-9500 GT/ Realtek PCle GBE

10 monuropos Philips 274E5QSB 27~

1 moruTop Samsung SyncMaster E1720

11 KOMITIEKTOB KJIaBUATypa+MblIIlb




TPYNIOBBIX U
WH/IMBUAYaIbHBIX
KOHCYJbTallH,
TEKYILEro
KOHTPOJIS U
MPOMEKYTOYHOMN
aTTecTaluu.

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 Pro 2019
Blender

Gimp

Maxima

Oracle VM VirtualBox
StarUML V1

Oracle Database 11g Express
Edition

IntelliJ IDEA

JetBrains PhpStorm
JetBrains WebStorm
Autodesk 3ds Max 2020
Autodesk AutoCAD 2020
Adobe Reader DC

Diptrace

Autodesk EAGLE
Embarcadero RAD Studio XES8
Arduino Software (IDE)
NetBeans IDE

ZEAL

Klite Mega Codec Pack

MS Office Standart 2007

NI LabVIEW Full

1 mpuntep HP LaserJet 1018

1 kommytarop Heynpasisiembiid DES-1016D

1 BecripoBoHast Touka moctymna Apple Air Base Station
MexaucuuruinHapHas naboparopHnas crannus NI ELVIS I u
MO Circuit Design Suit JTabopaTtopust CXeMOTEXHUKU
(HeoOxoaumo Hanmmaue J1ad. ctaniuu ELVIS) IpakTukym o
U(POBEIM TEMEHTAM BBIUUCIUTENBFHON 1 HHPOPMaOHHO-
M3MEPUTENFHON TEXHUKH (HE0OX0ANMO HAINYHE
naboparopHoi craniu ELVIS) Jlaboparopus
MIPOEKTUPOBaHHE NHU(POBHIX YCTPOHCTB M IPOTPAMMHUPOBAHHS
ITJINC (reobxoanmo Hanmuue 1abopaTopHoii ctanmu ELVIS)
Kommnekt akceccyapoB NI myRIO Starter Accessory Kit
(omronansHO) Kommutext akceccyapoB NI myRIO
Mechatronics Accessory Kit Kommekt akceccyapor NI
myRIO Embedded Systems Accessory Kit Jlabopatopus
MIPOrpaMMUPOBaHUs BCTPAUBACMBIX cUcTeM JIOKabHBIC
BBIYUCIIUTEIBHBIC CeTH (HEOOXOIMMO HAIMIHE JTA00OPATOPHOIH
crannuu ELVIS) IIpomblmneHHbIe HHTEPQENHCH X TPOTOKOJIBI
(mporpammHas Bepcus) AkagemMudeckas auieH3ust NI
LabVIEW. Arduino Robot.

8. METOANYECKHUE YKA3AHMS JJI51 OBYUYAIOLIMXCS 10 OCBOEHUIO AU CLAIIIMHBI (MOLY.JI5T)

B cootBerctBuu ¢ TpeboBanusivu @T'OC BO no HanpaBieHHIO MOATOTOBKU peanu3alusi KOMIETEHTHOCTHOIO OAX01a
IpeTyCMaTPUBACT UCIIOIB30BAHKE B yICOHOM TIpOIiecce aKTHBHBIX M HHTEPAKTUBHBIX (POPM IPOBENICHHUS 3aHATHH (pa30oop
KOHKPETHBIX 337124, TPOBEICHUE OJIUII-OMPOCOB, UCCIIEIOBATENECKIE pAOOTHI) B COUETAHUN C BHEAYIUTOPHOH pabOTOM C 1ENbIo
(hopMupOBaHUs U Pa3BUTHUS NPO(ECCHOHATBEHBIX HABBIKOB 00YJaIOIIUXCS.

Jlexumonnble 3auaTHs AonoiaHsroTces [13 u pasnmuunsiMu popmamu CPC ¢ yueOHOM 1 HaydHOH JITepatypoii B mpornecce Takoit
pabOoTHI CTYACHTHI MPHOOPETAIOT HABBIKH «TITYOOKOTO YTCHHMS - aHAIN3A M MHTEPIIPETAlNY TEKCTOB TI0 METOIOJIOTHH U METOTHKE

JUCIHUIIIINHBI.

VueOHbIi MaTtepuall 1o AUCHUILINHE «BBICOKOHpOHSBO,I[HTeJ'ILHLIe BBIYHCIIUTCIIBHBIC CUCTEMBD». pa3CJICH Ha JIOTHUYCCKU
3aBCPUICHHBIC YaCTH (MO}lyJ'[I/I), MOCJIC U3YUCHH A, KOTOPBIX NPEAYCMATPUBACTCA aTTECTAllUs B (bopMe IIMCBbMCHHBIX TECTOB,

KOHTPOJBHBIX PadoT.

PaboTb! onieHnBaloTCs B 6ajiaX, CyMMa KOTOPBIX JaeT peHTHHT Kaxaoro o0ydatomierocs. B 6amiax oleHnBalOTCs HE TOJIBKO
3HaHMS ¥ HABBIKH OOYYAIOIINXCS, HO U HX TBOPYECKUE BO3MOKHOCTH: aKTHBHOCTh, HEOPANHAPHOCTh PEIICHHUH ITOCTaBICHHBIX
npobnem. Kaxxaplit Moaynb yaeOHOW JUCIUILIMHEI BKITIOYAET 00s3aTebHbIC BUIBI padoT — siekuuny, [13, pasmuunsie Buas CPC
(BBITIOJTHEHUE TOMAIIHUX 33JJaHUH 110 PEIICHHIO 3a/1a4, IIOATOTOBKA K JIEKIUSM 1 MPAKTUICCKUM 3aHATHSIM).

dopma TeKyLEro KOHTPOJIsI 3HaHUH — paboTa CTyIeHTa Ha IPaKTUYECKOM 3aHIATUH, onpoc. Popma MPOMEKYTOUHBIX aTTecTalui —
KOHTpOJIbHAS padoTa B ayAUTOPHH, JOMaIIH:A padoTa. MiToroas popma KOHTPOIIS 3HAHHI 110 MOAYJISIM — KOHTPOJIBEHAs paboTa ¢
3a/la4aMy 110 MaTepHay MOIYJIS.
MeTtoandeckue yKazaHUs IO BHIMOJHEHHUIO BCEX BUAOB YUeOHOM pabOTHl pa3MelleHbl B 3JIEKTPOHHON 00pa30oBaTeNbHOM cpee

aKaJICMUH.

Meroandeckue yka3aHns H MaTepHAaIbI [0 BUIaM yIeOHBIX 3aHSATHH MO0 TUCIUIIINHE:
Bun y4eOnbIx 3aHsATHH, paboT - OpraHusanus JeITeIbHOCTH 00yJaroIerocs

Jlexust -

Hanucanue koHCIEKTa JEKITUM: KpaTKoO, CXEMaTU4YHO, IOCJICAOBATCIBHO (bHKCPIpOBaTI: OCHOBHEIC

TIOJIOXKEHUS, BBIBOJIBI, POPMYIUPOBKH, 000OIIECHHSI, OTMEUATh BaXKHBIC MBICIIH, BHIZICTSTH KIIFOUEBBIC CIIOBA, TEPMHHBL. [IpoBepka
TEPMUHOB, TIOHATHH C TOMOIIBIO SHITUKIIONEINH, CIIOBApEH, CIPAaBOYHUKOB C BBHIITHCHIBAHUEM TOJIKOBAHUH B TeTpanb. O003HAYHTH
BOIPOCHL, TEPMUHBI, MaTE€pUal, KOTOPBIH BHI3BIBAET TPYIHOCTH, TIOMBITATHCS HAUTH OTBET B PEKOMEHIyEMOH JTUTEpaType, €Cau
CaMOCTOATEIbHO He YIaETcs pa3odpaThes B MaTepralie, HeoOX0AUMO ChOPMYIHUPOBATEH BOMIPOC U 331aTh MPEMOAaBaTEII0 Ha
KOHCYJbTAIlWH, HA TIPAKTHYECKOM 3aHATHH.
- KoncniektupoBanue ucToyHUKOB. PaboTa ¢ KOHCIIEKTOM JIEKIUH, TOJrOTOBKA OTBETOB K
KOHTPOJIBHBIM BOIIPOCaM, POCMOTP PEKOMEHAYEMOM IUTepaTyphl, paboTa ¢ TEKCTOM. BhINonHeHne NpakTHYECKUX 3a/1a4 B
WHCTPYMEHTAIBHBIX Cpeiax. BhImonHeHe mpoeKkToB. Pemenne pacuéTHO-rpaduIeckux 3alaHuid, pelieHHe 3aa4 110 allTOPUTMY U

IIpakTuyeckue 3aHATUSA

Ap.
CamocrosrenpHas paborta

- 3HaKOMCTBO C OCHOBHOW W JOIOJHHUTENbHON JIUTEPATYpOl, BKIIOYAs CIPaBOYHbBIE W3JAHMUS,
3apy0e)XHbIE HICTOUYHNUKH, KOHCIIEKT OCHOBHBIX IIOJIOXKEHUH, TEPMUHOB, CBEICHUH, TPEOYIOLMXCS IJIs 3aIIOMHUHAHUS U SBIISIOIINXCS
OCHOBOIIOJIAraroIuMy B 3T0l Teme. CocTaBieHUE aHHOTALUM K IPOYUTAHHBIM JIUTEPATYPHbIM UCTOUYHUKAM U JIp.

9. METOANYECKHUE YKA3AHUSA OBYYAIOIIUMCSI IO BBINOJTHEHUIO CAMOCTOSTEJIbHON PABOThI




CamocrosTenbHas paboTa CTyIEHTOB B X0/I€ CEMECTpa SBISETCS BaXKHOW COCTABHOM YacThIO yueOHOTO Mpoliecca U HeoOXoauma
JUISL 3aKpeTICHHs M YIITyOJICHUsI 3HAHHUH, MOJTy9CHHBIX B TIEPUOJ CECCUH Ha JICKIUSX, IIPAKTHYECKUX ¥ MHTEPAKTUBHBIX 3aHATHSAX, &
TaroKe JUI HHAWBUIYATbHOTO U3YUeHHS TUCIUIUIHHEI «OOBEKTHO-OPHEHTHPOBAHHOE TIPOTPAMMHPOBAHNE)» B COOTBETCTBUH C
IPOrpaMMON U pEKOMEHI0BaHHOM IUTEPaTYpPOU.

CamocTosTenbHas paboTa BBIIOTHAETCS B BUE MOJTOTOBKY JOMAIIIHETO 3aJaHUsl UM COOOLIEHU M0 OTAENBHBIM BOIIPOCaM,
HaITMCaHUE U 3all[ITa HayIHO-HUCCIIEI0BATENILCKOTO ITPOEKTA.

KoHTpois kagecTBa BHIIOIIHEHUS CAMOCTOSTETIFHON (JJOMAaITHEl) pabOTEI MOXKET OCYIIECTBISATECS C IOMOIIBIO YCTHOTO OIIpoca Ha
JEKIUSAX UM IPaKTUYECKUX 3aHATUAX, 00CYKIEHHUsI HOATOTOBIEHHBIX HAyYHO-UCCIEOBATENbCKUX IPOEKTOB, IIPOBEICHUS
TECTHPOBAHUSI.

YctHBIE (HOPMBI KOHTPOJIS TOMOTYT OIIEHHUTH BIIAJICHHAE CTYCHTAMH XaHPaMH HAYIHOH peun (IUCKyCCHs, IUCIYT, COOOIIeHME,
JIOKJAJ U JIp.), B KOTOPBIX PACKPBIBACTCS YMCHUE CTYACHTOB IE€PEAaTh HYKHYIO HH()OPMAIIHIO, TPAMOTHO UCIIOIB30BATh S3BIKOBHIC
CpeACTBa, a TAK)KE OPATOPCKUE MPUEMBI ATl KOHTAKTa C ayJUTOpHEil.

ITrceMeHHBIE PaOOTHI MTO3BOJISIOT OICHUTD BIIAICHHE HCTOYHIKAMH, HAYIHBIM CTHJIEM H3JIOKCHUS, AT KOTOPOTO XapaKTepHBI:
JIOTHYHOCTH, TOYHOCTh TEPMHHOJIOTHH, 0000IIEHHOCTE U OTBIICYCHHOCTb, HACHIIIIEHHOCT (haKTHUECKOil nHpopManue.

Br16op BapuaHTa 3agaHuUs MOXKET OBITh CAENaH U3 MPEATI0KEHHOTO HIDKE CIIHCKA:

Bapwuanr 1. Hcnonp3ys cTek, HarevyaTaTh CUMBOJIBI CTPOKH B 0OpaTHOM TOpsKe. YKa3aHHe: MOCIeI0BATeIbHO BBOIUM
CHUMBOJIBI CTPOKH CJIEBa HAPABO B CTEK. 3aTeM M3BJICKAEM UX U3 CTEKa U MeYaTaeM.
Bapuanr 2. Hamucates mporpammy, KOTOpasi ONpenelisieT, SBsieTcs JIn CKOOOYHOE BBhIpaKEHHE MPABUIIBHBIM. [IprMepsl

npaBIIBHEIX ck0009HBIX BEIpaxeHUH: (), (())(), 00, ((())) u renpamisHBIX: )(, ))((), (; )))), (()). Yra3aHuHe: paccMaTpuBacM
MOCJIEIOBATENLHO KaXKIbIi CHMBOJI 33JJaHHOW CTPOKH ClieBa HampaBo. Eciii ouepeHoi CHMBOI — JieBasi CKOOKa, TO pa3MeliaeM ee B
CTeKe, ECIIU MpaBas — TO U3BJIEKAaeM 2JIEMEHT U3 cTeKa (3T0 00s13aTeNbHO JOJKHA OBITH JieBast ckoOka). [Tocie paccMoTpenust Beeit
CTPOKH, €CITH BBIPAXXCHUE PABHIBHO, CTCK TOJDKCH OKa3aThCs IMTYCTHIM.

Bapwuant 3. [Hana crpoka sl u3 uétHoro kojaudecTBa cCUMBOJIOB. [loydauTh U HameyaTaTh CTPOKY S2, COCTOSIIYIO U3
CHMBOJIOB TIEPBOH MOJOBHHBI CTPOKH S|, 3aMCaHHBIX B 0OPaTHOM HOPSAAKE, ITOCTIe KOTOPBIX HAYT CUMBOJIBI BTOPOH ITOJIOBUHEI
cTpoku s, Takke 3anmucaHHble B 00patHOM nopsnake. Hanpumep, npu s1 = “npuser”, s2 10KHO OBITH pPABHO “UPITEB”.

Bapuanr 4. Pemmts 3amagy 2, JOMONHUTENBFHO HaiIs MOPSIKOBEI HOMEp HEPBOi CKOOKH, HapyIIalomieil MpaBUIEHOCT
paccTaHOBKU CKOOOK.
Bapuanr 5. IIpoBeputh MPaBHIBHOCTH PACCTAHOBOK CKOOOK B CKOOOYHOM BBIPaXKEHUH, HCHONbB3YyIOMEeM ckoOku Buma: “(”,

)7 37, 47, ©17. TpeGoBanme BIOKEHHOCTH CKOOOK PA3HOTO BH/IA HE YUHTBIBATS, T. €., HAIPUMED, BhIpaxkeHus “({})[]” n
“(I{0}]1}” — mpaBuIIBHEIE.

Bapuanr 6. JlaH MaccuB LENBIX 9HCeNl. BRIACHHUTH, COBIAAeT M KOIWYECTBO OTPUIATEIBHBIX YUCEN C MONOKUTEIHHBIMH.
Ecnu Her, onpeaenuTh KOJIMYECTBO HECOBIAICHUIA.

Bapwuanr 7. PemuTh 3amavy 5, HO ¢ Y4ETOM BJIOKEHHOCTH CKOOOK OJHOTO BHJA.

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

pacronoxeHsl nepes 3Hakamu onepanuii. Hampumep, 3+5-1 u (2+6)/4 8 OII3 Oynyt Boiryisagets Tak: 351 —+u26+4/,
cooTBeTcTBeHHO. [IpeobpazoBars apudmMeTHueckoe BEIpaXKEHNE B MHPUKCHON HOTAIMK B OOPATHYIO MOJIBCKYIO 3aITHCh. Y Ka3aHUS:
BBIpaXXCHHUE HE JOJDKHO COACPkKATh CKOOOK, IIPHOPHUTET Olepanuii JOIKeH OBITh IPeTyCMOTPEH B HCXOAHOM BBIPQKEHHH ITyTEM HX
CIICIOBAHMISL.

Bapuanr 9. IMonsckas 3anuch (I13) — popma 3anmcu MaTeMaTH4YECKUX BBIPaKEHHH, B KOTOPOH OIEpaH[bl PACTIONOKEHBI
nocJie 3HakoB oneparmid. Hampumep, 3+5-1 u (2+6)/4 B I13 OymyT BeIrsineTs Tak: —+ 3 5 1 u/+ 2 6 4, COOTBETCTBEHHO.
IIpeobpazoBaTh apudmMeTHIeCKOe BEIpaKEeHHE B MHPHUKCHOI HOTAIINH B TOJIBCKYIO 3aIIMCh. YKa3aHUS K PEIICHHUIO CM. B 3aaHNH 9.
Bapuanrt 10. Borancnuts apudmernueckoe BeIpaKeHHE, 3aJaHHOE 00paTHOW MONBCKOH 3amuchio (CM. 3afaHue §).
Bapuanr 11. Jlns BEIYMCIIEHNS BBIPA)KEHUH B MONBCKON HOTaLMH (CM. 3aJaHue 8) ucmnonssyercs crek. IIpu ureHnn
BBIPAXXCHUS CJIEBa HAIIPAaBO €T0 ONEpaH B! T0OABIMIOTCS K BepIInHe cTeka. Omepariiy IpuMepsIoTCs K SIEMEHTaM U3 BEpPIINHEI
cteka. Pe3ynpraT BRIYnCIICHNS [00aBIsIETCA K BEPIINHE CTEKa B3aMEH 3JIEMEHTOB-0epaHaoB. Korna Bce omnepariy BeIpakeHHs
OyIyT BBIIIOJIHEHBL, €T0 PE3YIbTAT JOJKEH OKa3aThCs Ha BEpIIMHE CTeKa. BBIYUCINTD BhIpaKeHHE, 3aJaHHOE 00PaTHON MONIBCKOI
3aNKChI0. YKa3aHHE: BCE ONEPAINHU B BHIPAXKCHHUHN JIOIDKHBI OBITh OMHAPHBIMH, a OTIEPaHbI — LEIbIMH YHcIaMHy. It pa3iesieHust
OIIePaH/I0B MCIOIB30BATh MPOOEIL.

Bapuanr 12. Pemuts 3amauy 11 npu yciaoBum, 4TO BCEe ONMEpaHIbl B BHIPAYKEHUH — BEIIECTBEHHBIE YHCIa C (PUKCUPOBAHHOM
3aILATOM.
Bapnanr 13. VYTOpSAZOYUTE 3JIEMEHTHI YHCIOBOTO MacCHBa B ITOPS/IKE BO3PACTaHHS C MOMOIIBIO CTeKa M JIMHEHHOTO CIHCKA.

Bapuanr 14. VYIOpSAAOUUTE TEMEHTHI YHCIOBOTO MacCHBa B MOPSAKE YOBIBAHUS C MOMOINBIO CTEKAa M JIMHEWHOTO CIHCKA.




