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1. HEJIX OCBOEHUSA JTUCIIUITIJIMHBI (MOAYJIS)

1.1 | Llenpro OCBOGHUS AUCUUIUHHEI «JInHelHast anreOpa u pyHKIIMH HECKOIBKHUX MEPEMEHHBIX) SIBIISICTCSI OCBOCHHE
MaTeMaTHYEeCKOTo anmapara pas/iena JMHEHHON anreOphl ¢ 371eMEHTaMU aHAITUTHYECKOM TeOMeTpHH, a Takxke
3JIEMEHTAPHBIX METOJJOB ONTUMM3AL[H SKOHOMUYECKHUX MPOLIECCOB.

3a;[atm: - INPUBUTUEC CTYACHTY onpeaeneHHoﬁ MaTeMaTUYeCKON T'paMOTHOCTH, JIOCTaTOYHOU JIJIi CaMOCTOATEJIbHOM pa6OTLI C
9KOHOMHKO-MaTEMATHICCKON nI/ITepaTypoﬁ;

- pa3BUTUC a6CTpaKTHOFO 1 JIOTHYCCKOI'0 MBIIIJICHUA,

- IIOJTY4€HUEC HABBIKOB COCTABJICHUA MATEMATUYCCKUX MoOJIeJIe SKOHOMHUYECKUX 3a7a4 ¥ aHajn3a MOJIYYCHHBIX JaHHBIX;

- OCBOCHHEC NPHUEMOB UCCICAOBAHUA MAaTEMAaTHYCCKU (bOpMaJTI/ISOBaHHBIX 3aJga4,

- OBJIQICHUC KIIACCUYCCKUMU METOMAMU PECIICHUSA OCHOBHBIX MATEMATUYCCKUX 3aJ1a4.

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

Huka (paznen) OIT: | b1.0

2.1 | TpeGoBaHus K NpeIBaAPUTEIbHOI NOATOTOBKE 00y4AIOLIErocs:

2.1.1 | HIkonbHBII Kypc MaTeMaTHKH

2.2 | fucuunivHbl (MOAY/I4) U MPAKTUKH, JIs1 KOTOPBIX OCBOECHHME JaAHHON JUCUMIIJIMHBI (MOAYJ1s) He00X0IMMO KaK
npeauniecTBywIee:

2.2.1 [ CratucTiueckre METOABI HCCIEAOBAHMUS aBTOMATH3UPOBAHHBIX CHCTEM 00paboTKH MH(GOPMAINH U YIIPABICHUSL

2.2.2 | Teopust BepOATHOCTEH U MaTeMaTHYECKask CTATUCTHKA

2.2.3 | YueOHas npakTuKa: DKCIUTyaTaI[HOHHAS IPAaKTHKa

2.2.4 | DnekTpoHHKa

3. P OPMUPYEMBIE KOMIIETEHIIUU, UHAUKATOPBI UX TOCTUKEHUSA
U IUIAaHHpPYeMble Pe3yIbTaThl 00y4eHHs

OIIK-1: Cnnoco6eH NpUMeHSATH €CTECTBEHHOHAYYHbIE H 001IleNHKEeHEPHBIE 3HAHUS, METO/IbI MATEMATHYECKOT0 AHAJIN3A U
MOJACJIUPOBAHUA, TEOPECTUYECCKOI'0 M IKCIICPUMEHTAJBHOI0 UCC/ICIOBAHUSA B npoq)eccnonam)noﬁ JEATECJILHOCTH

OIIK-1.1: 3HaeT 0CHOBBI MaTeMATHKH, PU3MKH, BHIYUCIUTEIHHOH TEXHHKH U IPOrPAMMHPOBAHUS

3HaTh

VYposens 1 | OCHOBEI BEICIICH MaTeMaTHKH, (U3KUKHU, IKOJIOTUH, HHKEHEPHOH rpaduKu, HHOOPMATHKH ¥ IPOTPAMMHUPOBAHUS

YMmernb

Yposens 1 | ITpuMeHATb OCHOBBI BhICIIEN MaTeMaTUKH, HHOOPMATUKU U IPOrpaMMHUPOBaHHS

Baagernp

Yposens 1 | HapbIkamMu IpyMEHEHHs OCHOBBI BBICIIIEH MaTeMaTUKH, HH()OPMATHKH M IPOTrPaMMUPOBAHHS

OIIK-1.2: YMeerT pemiatb CTaHJAapTHLIE HpO(l)eCCl/IOHaJILHbIe 3a1avui ¢ IPUMEHEHUEM €CTECTBEHHOHAYYHBIX U
Oﬁlllel/lH)l(eHeprlX 3HaHHﬁ, METOA0B MATEMATHYECCKOI0 aHAJIN3a U MOACJIUPOBAHUA

3HaTh

YPOBeHL 1 | MeTo1pl MaTEMaTUUYECKOTO aHAIN3a U MOACIUPOBAHUA

YMmernb

Yposens | | Pemats cTanmapTHble npodecCHOHATIbHBIE 3aJaul ¢ IPUMEHEHHEM €CTECTBEHHOHAYUHBIX U 00Ie-HHKEHEPHBIX
3HAaHUM, METO0B MaTEMAaTHYECKOIO aHAIU3a U MOZEIUPOBAHUS

Baanernb

YPOBGHL 1 | HapwIkaMu UCITOTB30BaHHUS MAaTEMaTHIECKOTO aHaJin3a, CCTCCTBCHHOHAYYHbIX U O6H.I€-PIH)KCHepHLIX 3HAHUHT

OIIK-1.3: UmeeT HABBIKH TEOPETHYECKOT0 U IKCIIEPUMEHTAJIbHOIO HCCIeI0BAHUS 00bEKTOB MPo(heccHoHaATbHOI
NesATeILHOCTH

3Harthb

Yposens 1 | MeTobI TEOPETHIECKOTO UCCIIEIOBAHUS O0BEKTOB

Ymernb

ypOBeHI) 1 | HpI/IMeHS[TL MECTOAbI UCCICIOBaHUA 00BEKTOB HpO(I)eCCHOHaJ'IBHOﬁ JACATCIIbPHOCTHU

Baanernb

YPOBGHL 1 | Mertonamu TCOPECTUYCCKOT'O U OKCIICPUMCHTAJIBHOI'O UCCIICJOBAHUSA 00BCKTOB HpO(bCCCHOHaHBHOﬁ JACATCIBHOCTH

4. CTPYKTYPA U COAEP KAHUE TUCIUIIJIMHBI (MOAYJIA)

Kon HaunmeHoBaHue pa3/iesioB U TeM /BU] Cemectp | YUacoB | Komneren- | Jlureparypa m 3.1. pecypesl | [Ipakr
3aHATHHA 3aHATHA/ / Kype 107071 . MOAT.

Pa3nen 1. KommiekcHble uncia u
MHOI0YJIEHbI




1.1 Kommnekcusle uncna. Kopau OIIK-1.1 | JI1.1JI1.2 JI1.3 JI1.4 JI1.5J12.1

MHorouwreHa /JIex/ J12.2J12.3 J712.4 J12.5
313233

1.2 Kommnekcusle uncna. Kopau OIIK-1.2 | JI1.1 JI1.2 JI1.3 JI1.4 J11.5J12.1

MHorounena /TIp/ J2.2J12.3 J12.4 J12.5
313233

1.3 Kowmmnekcubie yncna. Kopau OIIK-1.3 | JI1.1 JI1.2 JI1.3 JI1.4 JI1.5J12.1

MHorouneHa /Cp/ J2.2J12.3 J12.4 J12.5
3103233

Pazgen 2. DineMeHTHI MATPUYHOIO

aHaJIM3a

2.1 CoOcTBeHHBIE 3HAUEHUS] U COOCTBEHHbBIE OIIK-1.1 JI1.1JI1.2 J11.3 JI1.4 JI1.5J12.1
BEKTOpHI MaTpulbl. KBagpaTuunsle JI2.2 J12.3 J12.4 JI2.5
¢dhopmsl /Jlex/ 212233

2.2 CoOcTBeHHBIE 3HAUEHUS U COOCTBEHHBIE OIlK-1.2 | JI1.1 JI1.2 J11.3 JI1.4 J11.5J12.1
BEKTOPBI MaTpuIlbl. KBagparnynbie JI2.2 J12.3 J12.4 J12.5
¢dopwmst /TIp/ 213233

2.3 CoOcTBeHHBIC 3HAYECHUS H COOCTBEHHBIE OIIK-1.3 | JI1.1JI1.2 JI1.3 JI1.4 JI1.5J12.1
BEKTOpHI MaTpulbl. KBagpaTuunsie J12.2J12.3 J12.4 J12.5
¢dhopmsr /Cp/ 212233

2.4 IIpumeHenne 6alaHCOBOTO U MATPUYHOTO OIIK-1.1 JIT.1 JI1.2 JI1.3 JI1.4 JI1.5J12.1
aHaM3a B SKOHOMHKE J12.2J12.3 J12.4 J12.5

/JTex/ 313233

2.5 [IpumeneHne 6aIaHCOBOTO U MATPHYHOTO OIIK-1.2 | JI1.1 JI1.2 J11.3 JI1.4 J11.5J12.1

aHaju3a B 9KOHOMHMKE JI2.2 J12.3 J12.4 JI2.5
/Mp/ 313233

2.6 IIpumMeHenne 6aIaHCOBOTO H MAaTPHYHOTO OIIK-1.3 | JI1.1JI1.2 JI1.3 JI1.4 JI1.5J12.1

aHaIu3a B 9KOHOMHUKE J2.2J12.3 J12.4 J12.5
/Cp/ 313233
Paznen 3. CucreMsl THHEHHBIX

JIuneiinas anre6pa u GpyHkuuu

HECKOJILKHMX MepeMeHHBIXHYeCKHX

YPABHEHU I

3.1 Onpenenureny U UX cBoicTBa. MeTon OIIK-1.1 JI1.1 J11.2 J11.3 J11.4 J11.5J12.1
Kpawmepa. /JIex/ J12.2J12.3 J12.4 J12.5

313233

3.2 Onpexpenurteny U UX cBoiicTBa. Meton OIlK-1.2 | JI1.1 JI1.2 J11.3 JI1.4 J11.5J12.1

Kpawmepa. /TIp/ J12.2J712.3 J12.4 J12.5
313233

33 Omnpenenureny U X cBOMcTBa. MeTon OIIK-1.3 | JI1.1JI1.2 JI1.3 JI1.4 JI1.5J12.1

Kpawmepa. /Cp/ J2.2J12.3 J12.4 J12.5
213233

34 Onepauuu Haa MaTpulaMu. Meron OIIK-1.1 JI1.1 J11.2 J11.3 J11.4 J11.5J12.1
oOpaTHOH JI2.2J12.3 J12.4 J12.5
MaTpulbl Panr marpunsl. Merop I'aycca. 019233
Cucrembl
JUHEHHBIX OTHOPOIHBIX ypaBHeHHH /JIek/

3.5 Onepauuu Haj MaTpuliaMu. Meron OIIK-1.2 | JI1.1JI1.2 JI1.3 JI1.4 JI1.5J12.1
oOpaTtHO# J12.2 J12.3 J12.4 J12.5
Matpuirsl Panr matpunel. Meron I'aycca. 313233
Cucrembl
JMHEHHBIX OJTHOPOIHBIX ypaBHeHHH /[1p/

3.6 Onepauuu Haa MaTpuaMu. Meron OIIK-1.3 | JI1.1JI1.2 JI1.3 JI1.4 JI1.5J12.1

oOpaTtHO#
Matpuubl Panr matpunsl. Meron ['aycca.
CucreMsl
JMHEHHBIX OJTHOPOJHBIX ypaBHeHwHi /Cp/

J12.2J12.3 J12.4 J12.5
013233

Pasnen 4. DjieMeHTHI BEeKTOPHOM
ajredopbl




4.1 Bekropsr.Onepariiuu HaJi BEKTOPaMH. 1 4 OIIK-1.1 | JI1.1JI1.2 JI1.3 JI1.4 JI1.5J12.1
PasmepHOCTh 1 6a31C BEKTOPHOTO JI2.2J12.3 J12.4 J12.5
IIpocTpanctsa. 0109233
JluHeliHbIE IPOCTPAHCTBA.
JIuneiinble oneparopsl.

/JTex/

4.2 Bexropel.Onepanuu HaJ BEKTOpaMHU. 1 4 OIIK-1.2 | JI1.1 JI1.2 JI1.3 JI1.4 JI1.5J12.1
Pa3zmepHOCTh 1 6a31C BEKTOPHOTO J12.2 J12.3 J12.4 J12.5
IIpocTpancrsa. 212233

JIuneliHble mpoCTpaHCTBA.
Jlunettnbie onepatopsl. /TIp/

4.3 BexTopr1.Onepanuu Hax BEKTOpaMU. 1 6 OIIK-1.3 | JI1.1JI1.2 JI1.3 JI1.4 JI1.5J12.1
Pa3zmepHOCTh 1 6a31C BEKTOPHOTO J12.2 J12.3 J12.4 J12.5
IIpocrpancrsa. 213233

JluHeliHbIE IPOCTPAHCTBA.
Jluneitnbie oneparopsl. /Cp/

Pasgen S. Anaaurnyeckas I'eomerpus

5.1 [psiMast Ha TUIOCKOCTH. 1 4 OIIK-1.1 | JI1.1 JI1.2 J11.3 JI1.4 J11.5J12.1
[IpsiMas ¥ MI0CKOCTH B J12.2J12.3 J12.4 J12.5
TIPOCTPAHCTBE. 213233
Kpussie 2-ro nopsaxa. /JIex/

5.2 [psiMast Ha TUTOCKOCTH. 1 4 OIK-1.2 | JI1.1 JI1.2 J11.3 JI1.4 J11.5J12.1
[IpsiMas ¥ MI0CKOCTH B JI2.2J12.3 J12.4 J12.5
TPOCTPAHCTBE. 213233
Kpussie 2-ro mopsiaka. /Tlp/

53 IIpsimast Ha TUIOCKOCTH. 1 6 OIIK-1.3 | JI1.1 JI1.2 JI1.3 JI1.4 JI1.5J12.1
IIpsiMas ¥ MIOCKOCTH B J12.2 J12.3 J12.4 J12.5
TIPOCTPAHCTBE. 213233
Kpussre 2-ro mopsiaka. /Cp/

54 Brimykiibie MEHOXKecTBa. CHCTEMBI 1 4 OIIK-1.1 JIT.1 JI1.2 JI1.3 JI1.4 JI1.5J12.1
JIMHEHHBIX J12.2 J12.3 J12.4 J12.5
HepaBeHCTB. [[pMeHeHne reoMeTpuu B 213233
sKOHOMUKE /JIek/

5.5 Brimykiibie MEHOXKecTBa. CHUCTEMBI 1 4 OIIK-1.2 | JI1.1 JI1.2 JI1.3 JI1.4 JI1.5J12.1
JIMHEHHBIX J12.2 J12.3 J12.4 J12.5
HepaBeHCTB. [IpuMeHenne reomeTpuu B 212233
sxoHomuke /TIp/

5.6 Brimykiibie MHOXKecTBa. CHUCTEMBI 1 6 OIIK-1.3 | JI1.1JI1.2 JI1.3 JI1.4 JI1.5J12.1
JIUHEHHBIX JI2.2J12.3 J12.4 J12.5
HepaBeHCTB. [IpuMeHeHne reomeTpun B 212233

skoHomuke /Cp/

Paznen 6. [Ipomeskyrounasi arrecranus

6.1 Koncynpranus /Kouc/ 1 1 OIIK-1.1
OIIK-1.2 5102233
OIIK-1.3

6.2 Ok3amen /KAD/ 1 0,3 OIIK-1.1
OIIK-1.2 313233
OIIK-1.3

5. OHEHOYHBIE MATEPHAJIbI

5.1. KoHTpoJIbHbBIE BONIPOCHI H 3a1aHNS

1. Yto takoe onpenenutens? [Ipu kakux npeoOpa3zoBaHUSX BENUYHHA ONPEACTUTENSI HE MEHSETCs?
2. B Kakux cirydasx onpeienuTens paBeH Hyao? UTo cneayeT U3 paBeHCTBA ONPEAESTHTENS Hy0?
3. JlaiiTe ompereneHie MHHOPA U anreOpandeckoro JTOMOTHEHHS dieMeHTa onpenenures. ChopMynupyHTe IpaBUio BEIYUCICHUSL
OIIpeIeTUTENIS.

4. lonsarue matpuubl. Buasl matpun. PaBeHCTBO MaTpHIL.

5. Kak ocymecTBnstoTCs IMHEHHbBIE ONEpaluy HaJl MaTpHLAMK?

6. Kax mepemuoxatotcs ase MaTpuubr? ChopMyrupyiiTe CBOHCTBA ONEpaIiiy

YMHOXKEHHSI MAaTPHIL.

7. HeBbipoxxieHHast 1 oOpaTHast MaTpHibl. JloKaXXuTe TeOpeMy CyLIECTBOBaHUS

1 €IIMHCTBEHHOCTH OOPaTHON MaTPHIIBL.

8. KakoBa cxema Hax0XXaeHHs 00paTHON MaTPHIBI?

9. laiiTe onpeneneHue peleHns] CUCTEMbI TMHEHHBIX alnredpanyeckux

ypaBHeHHH. Pacumdpyiite MOHATHS «COBMECTHAS», KHECOBMECTHAS»,




«onpenenéHHan, «HEOIpeJeIEHHA» CUCTEMBL.

10. Hanumure dopmyasl Kpamepa. B kakoM ciiydae OHU TPUMEHUMBI?
11. Yro Ha3piBaeTcsa paHrom Matpuisl? Kak oH Haxoaurcs?

12. Chopmymupyiite Teopemy Kponexepa — Kanemmm.

13. IIpu KakuX yCIOBUSX CHCTEMA JMHEHHBIX are0pandyeckux ypaBHEHUH nmeeT
MHOXKECTBO peleHnii? Korja oHa UMeeT eTMHCTBEHHOE penieHne?

14. Onuute Meton I'aycca perieHus CucTeM JIMHEHHBIX YypaBHEHUH.

15. Kakue HenM3BeCTHBIE HA3BIBAIOTCS CBOOOAHBIMH, a KaKHe Oa3MCHBIMU?
16. Kakue 0coO€HHOCTH pEeLIeHUs] OAHOPOIHBIX CUCTEM JIMHEHHBIX
anreOpandeckux ypaBHeHHH Brl 3HaeTe?

17. Kaxk ctpoutcs ¢pyHIaMEHTaTbHAS CUCTEMA PEIICHHIA?

18. Kak BBINOJHSIOTCS JIMHEHHBIE orepaliy HaJ BekTopamu? KakoBsl cBoiicTBa

3THX OTeparuii?

19. Kakue BekTOpa Ha3bIBAIOTCS TMHEHHO 3aBUCUMBIMH, a KaKHe JIMHEHHO

HE3aBUCUMBIMU?

20. Yro Takoe 6a3znc? Kakue BekTopa 00pa3yroT 6a3uc Ha IIIOCKOCTH U B

IpOCTpaHcTBe?

21. Kakoii 6a3uc Ha3bIBaIOT AEKapTOBBIM?

22. Yto Takoe KOOpAUHATHI BEKTOpa?

23. YUro Ha3pIBaeTCsl CKAISIPHBIM NIPOU3BEICHNEM BEKTOPOB? KakoBbI ero

cBoiicTBa? JIs pelieHns Kakux 3a4a4d U Kak OHO MOXeT OBITh UCIOIb30BaHO?

24. Yro Ha3bpIBaeTCs BEKTOPHBIM Ipou3BeaeHneM BekTopoB? KakoBsl ero cBoiictBa? Jliis peleHus Kakux 3a/1a4 U Kak OHO MOXET
OBITH HCIIOBE30BaHO?

25. Uro Ha3pIBaeTCs CMEILIAHHBIM IPOU3BEAECHUEM BEKTOPOB? KakoBbI €ro

cBoiicTBa? Jns peleHus Kakux 3a/1a4 ¥ Kak OHO MOXET OBbITh UCIIOIB30BaHO?

26. 3anunIuTe B BEKTOPHOH M KOOPJMHATHON (popMax YCIOBHS KOJUIMHEAPHOCTH, OPTOTOHAJIBHOCTH ¥ KOMIDTAHAPHOCTH BEKTOPOB.
27. IloHsATHE MHOXKECTBA, IOJIMHOXKECTBA, IIyCTOI0 MHOXKECTBA, PABHBIX

MHOJKECTB.

28. Yucnossle MHOKecTBa. CriocoOb! onrcanuss MHOKecTB. KoHedHbIe 1 OecKoHeuHbIe MHOXKeCTBa. Kakie ObIBalOT YHCIIOBEIC
MHOXecTBa?

29. Yucnosoe mHOxecTBO R. CBolicTBa MHOXecTBa R.

30. TouHble rpaHU YUCIOBBIX MHOKECTB. [IOHATHE TOUHBIX TpaHell OrPAaHUYEHHOTO MHOXKECTBA.

31. Yro Takoe nocieaoBaTeabHOCTh? OrpaHUUEHHbIE U HEOIPAHUYEHHBIE YHCIIOBBIE IOCIIEA0BATEIBHOCTH.

32. beckoHeuHO MaJible IMOCJIEN0BATELHOCTH U UX CBOMCTBA.

33. beckoHe4yHO OOJIbIINE MTOCIEA0BATENFHOCTH U X CBOICTBA.

34. Cxopnsascs NociIeA0BaTeIbHOCTb.

35. EAMHCTBEHHOCTS NpejieNa I0CIe10BaTeIbHOCTH.

36. MoHOTOHHBIE TIOCIe0BaTeNbHOCTH. KpuTtepuii cxoauMocTu.

37. Bropoii 3ameuaTeNbHBbII Mpeaed.

38. INonsrue ¢pynxunu. BemecTBeHHast GyHKINS BEIIECTBEHHOTO apryMenTa. Kommoswumms ¢yskmmit. OCHOBHBIE 3JIeMEHTapHEIC
¢ynxnnu. Knaccupukanus OCHOBHBIX JIEMEHTAPHBIX (yHKIUIT

39. TeopeMsl 0 IpesIeIbHOM MEPEX0ie B HEPABEHCTBE.

40. OgHOCTOPOHHME TIpeIeNbl PYHKINH B Touke. HeoOX0MMbIe 1 JOCTaTOYHbIE YCIIOBHUS CYIIECTBOBAHMS Ipesesia (QyHKIINH B
TOYKE.

41. Ilpenen pyHKIUN HA OECKOHEYHOCTH.

42. beckoHeyHO Majble PyHKIMH B TOUKE X HA OECKOHEYHOCTH U MX CBOWCTBA.

43. beckoHeuHO Oobiue (PyHKIIUH B TOUKE U Ha OECKOHEUHOCTH U MX CBOMCTBA.

44 Tlonsatre QyHKINH, HEIPEPBIBHOI B Touke. HeoOxoauMble U JOCTaTOUHBIE YCIOBUS HEIPEPHIBHOCTH (PyHKIMHU B TOUKe. TOUKH
pa3pbiBa U UX KIIacCU(PUKAIHS.

45. IlepBblil 3aMeyaTeNbHbIN IPEAE U €ro CICACTBUS.

46. Bropoii 3ameuatenbHbIi Ipeies U ero CIeICTBUS.

47. CpaBHEeHHE OECKOHEUHO MAJIbIX BEJTMUUH.

48. CpoiicTBa (pyHKINH, HEMPEPHIBHBIX Ha OTPE3KE.

49. INonsTre mpon3BoaHOH GyHKIMHK B Touke. OHOCTOPOHHHE MPONU3BOIHEIE (DYHKIIUHU B TOUKE.

50. CBs13b IPOU3BOAHON (PYHKIHH B TOUKE C €€ HEIPEPHIBHOCTHIO B ATOM TOUKE.

5.2. TeMbl NUCbMEHHBIX PadoT

5.3. ®oHA OLIEHOYHBIX CPEACTB

5.4. IlepeyeHb BH/I0B OLICHOYHBIX CPEICTB




6. YHAEBHO-METOJUYECKOE U UTHO®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MOAY JISA)

6.1. Pexomengyemasi iureparypa

6.1.1. OcHoBHAas JIMTEpPaTypa

ABTOpBI, COCTaBUTEIHN

3arnaBue

W3nmarensCcTBO, TOI

JI1.1 | Maxkapos C. H. Bricmrast maTemaTrka: MaTeMaTHYeCKu aHAINA3 Mocksa: KuoPyc, 2021, URL:
W InHeliHas anrebpa: YueOHoe mocobue https://book.ru/book/938335
JI1.2 | Maxkapos C. U. BeIcias MaTeMaTuKa: MaTeMaTUYECKUIl aHAIIN3 Mocksa: KnoPyc, 2020, URL:
Y JIMHEeHHas anredpa: Y4yeOHoe mocobue https://book.ru/book/936531
JI1.3 | Kpsinos B. E. Jluneiinas anreOpa u aHanuTHYecKkas reomeTpusi: | Mocksa: KaoPyc, 2022, URL:
Y4eOHuK https://book.ru/book/942385
JI1.4 | Pyneik b.M. Jluneiinas anrebpa: YueOHoe mocodue Mocksa: OOO "Hay4yHO-U31aTeIbCKUI LEHTP
NH®PA-M", 2019, URL:
http://znanium.com/catalog/document?
1d=354894
JI1.5 |Pacynos K.M., Marematuka. JInneitHas anrebpa: YueOHoe Mocksa: U3narensctBo "OOPYM", 2021,
I'omonos C.A. nocobue URL.: https://znanium.com/catalog/document?
1d=367091
6.1.2. JlonosinuTe/IbHAS JIUTEPATYpa
ABTODEI, COCTaBHTEITH 3arnaBue W3narenpcTBO, rOx
JI2.1 |Enuxun B. E., AHanuTHUYeCKas TeOMETPUS U JINHEHHas Mocksa: KuoPyc, 2019, URL:
I'pacekun C. C. anreopa. Teopus u penieHue 3anaq (st https://book.ru/book/929388
6akanaBpoB). YueOHOe mocobue: YueOHOE
nocobue
JI2.2 | Makapos C. U., nox MartemartHka Jjig SKOHOMHUCTOB Mocksa: KuoPyc, 2018, URL:
pen., Mumenko M. B., |(MaTemaTHueckuit aHamu3 U TuHEHHast anredpa). | https://book.ru/book/930056
IO, per. 3agagHnk: Y4eOHO-TIpaKTHIecKoe mocodue
JI2.3 |Enuxun B. E., AHanuTHyecKasi FreOMEeTpHs U JIMHeHHas Mocksa: KnoPyc, 2021, URL:
I'pacekun C. C. anreopa. Teopus u penieHue 3ana4: YueOHOe https://book.ru/book/938903
nocobne
JI2.4 |Bboptakosckuii A. C., |Jluneiitnas anrebpa u anamutHdeckas reomerpus. | Mocksa: OOO "Hay4uHo-n3maTensCcKuil HEHTP
[TanTenees A.B. IMpakTukym: YuebHoe mocodue NH®PA-M", 2019, URL:
https://znanium.com/catalog/document?
id=355516
JI2.5 |boprakosckuit A. C., |JIuneitHas anreOpa B mpuUMepax H 3aqadax: Mocksa: OOO "HayuHo-u31aTeNnbCKUid EHTP
IlanTeneer A.B. VYuebHoe nocobue HUH®PA-M", 2020, URL:
http://znanium.com/catalog/document?
1d=356020
6.2. DiIeKTPOHHBIE yueOHbIe U3JaHHA U 3JIEKTPOHHbIC 00pa3oBaTe/IbHbIE PECypPChl
91 1. UnTepuet yauBepcureT nHMopMaroHHEIX TexHonoruit MTHTYUT [DnextporHSI pe-cype]. — Pexwum moctyma:
https://www.intuit.ru/studies/courses
2. EctecTBeHHO-HAYYHBIIT 00pa30BaTeNbHBII mopTan [DJIeKTpOoHHBIH pecypc]. — Pesxxum noctyma: http://www.en.edu.ru/
3. denepanbHbIN HEHTP UHPOPMAITHOHHO-00pa30BATEILHBIX PECYPCOB [DIEKTPOHHBIN pecypc]. — Pexxum mocrtyma:
http://fcior.edu.ru/. - Pexum moctyma:
32 | 4. Enunoe okHO mocTymna K 00pa3oBaTeIbHBIM pecypcaM [ DIeKTpoHHBIN pecypce]. — Pe-xum goctyma: http://window.edu.ru
5. DnexktpoHHas 6ubnnoTeuHas cucteMa Znanium [DneKTpoHHBIN pecypc] — Pexxum no-ctyna: http:/new.znanium.com/
6. DnekTpoHHas oubnuoteuHas cuctema Ibooks [DnekTponHslit pecype] — Pexxum nocty-na: http://www.ibooks.ru. -
Pexxum nocryma:
33 | 7. DnexrporHas 6ubamoTeunas cucrema BOOK.ru [Dnexrponnstii pecypc] — Pexnm no-cryma: http://www.book.ru
8. Dnextponnsie pecypebl Akagemun UMCHUT [DnexTponHbIi pecypc] — Pexxum nocty-na: http://eios.imsit.ru/
9. Web-pecypc «Odunmanbubiii cant Axkagemun UMCHUT [DnextponHnslid pecype] — Pexxum goctyma: http://imsit.ru. -
Pexxwum nocryna:
6.3.1. JIunieH3MOHHOE ¥ CBOGOIHO PACIIPOCTPaHsieMOe MPOrpaMMHoe o0ecreyeHne, B TOM YHicJIe 0Te4eCTBEHHOTO
NMPOU3BOJCTBA
6.3.1.1 | LibreOffice O¢ucnsrit maker LibreOffice ITporpammuoe obecrieuenue no munersunn GNU GPL
6.3.1.2 | MS Office Standart 2007 OducHsrit maket Microsoft Office Microsoft Open License 42921331 ot 26.10.2007
6.3.1.3 | MS Office Standart 2010 Oduchsiii maket Microsoft Office Microsoft Open License 48587685 ot 02.06.2011
6.3.1.4 | MS Office Standart 2007 OducHsIii maket Microsoft Office JIunensnonnsrit ceprudurar Ne 42373687 ot 27.06.2007
6.3.1.5 | Microsoft Office 2007 Professional Plus OdwucHslit maket Microsoft Office Microsoft Open License 42060616 ot

20.04.2007




6.3.1.6

MS Office Professional Plus 2007 OducHsrii naket Microsoft Office Professional Plus 2007 Microsoft Open License
42060616 ot 20.04.2007

6.3.2. Tlepeuens npodeccHOHAIBHBIX 023 JaHHBIX U HH()POPMANMOHHBIX CIIPABOYHBIX CHCTEM

6.3.2.1

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

6.3.2.2

POCCTAHIAPT denepanbHoe areHTCTBO 110 TEXHUYECKOMY PETYJIMPOBAHUIO K METPOJIOTHH
https://www.gost.ru/portal/gost/

6.3.2.3

HCO MesxmyHapoaHast OpraHU3aIis 10 CTaHAapTH3anuy https://www.iso.org/ru/home.html

6.3.2.4

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

6.3.2.5

ARIS BPM Community https://www.ariscommunity.com

6.3.2.6

Global CIO O¢dunmansusiii mopran UT-gupexropos http://www.globalcio.ru

6.3.2.7

KoncynwranT [Tnroc  http://www.consultant.ru

7. MTO (o6opynoBaHue U TeXHMYECKHE CPeICTBA 00y4eHus)

Ayn HaumenoBanue I10 OcHartenue
123 ITomerenue aiasa Windows 10 Pro RUS 19 nocanouHbIX MecT, pabouee MECTO IpenoaaBaTelis
MPOBEICHUS 7-Zip 19 xommetotepoB H1 10M-S2-C/INTEL Pentium G4400/DDR4
3aHATHH SAnnexc bpaysep -2133-41'6/TOSHIBA HDWD105/Intel HD-510/Atheros
JIEKLINOHHOTO Mozilla Firefox AR9287 Wireless
THIIA, LibreOffice 19 monutopos LG Flatron 1718s
CEMHHAPCKOI0 LibreCAD 19 KOMIIIEKTOB KJIaBUATypa+MblIlb
THIIA, KypCOBBIX Inkscape 1 neynpasnsemsiit kommyratop TP-LINK TL-SG1024D
pabort (xypcoBbix | Notepad++.
MIPOEKTOR), 1C:Ipennpusitue 8. Komruiekr
TPYIITOBBIX H Kaspersky Endpoint Security
WHAUBUAYaTbHBIX | MS Access 2016
KOHCYJbTAIIUH, MS Project Pro 2016
TEKYILEro MS SQL Server 2019
KOHTpOJIA U MS SQL Server Management
MIPOMEKYTOUHOM Studio 18.8
aTrecTanyu, MS Visio Pro 2016
camoctosTenbHOi | 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
403 [Tomemenue mms 7-Zip 28 mocalouHBIX MECT, IPEMOAAaBaTENILCKOE MECTO, AOCKa,
MPOBEACHUS Sunekc bpayzep MYJBTUMEIUHHBIA TPOEKTOp (TIEPEHOCHOH ), TEPEHOCHON
3aHATHI LibreOffice HOYTOYK
JEKIIMOHHOTO TUTIA
302 ITomemnienue as 7-Zip 92 mocaIoYHBIX MECTa, MPENOoIaBaTeILCKOe MECTO, 10CKa,
MIPOBEICHUS Supexc bpaysep MyJIbTUMeIUiHBIH poekTop (infocus in2104), skpaH,
3aHATHN LibreCAD MIEPEHOCHOW HOYTOYK
JEKIIMOHHOTO
THIIA,
CEeMHUHAPCKOTO

TUTIA, KyPCOBBIX
paboT (KypCOBBIX
MIPOEKTOR),
TPYIIOBEBIX U
WHIMBUAYaTbHBIX
KOHCYJbTalUH,
TEKYILEro
KOHTPOJISI U




IIPOMEKYTOUHOM

aTTeCTallUH.

308 Kabuner 7-Zip 60 mocaJOUHBIX MECT, MPEIo/1aBaTeIbCKOe MECTO, JI0CKa,
(;maboparopws) SAunexc bpaysep MYITBTHMETUHHBIN TPOEKTOP (TIEPEHOCHOH ), TepEeHOCHOH
6e3omacHOCTH LibreOffice HOYTOYK
JKU3HE IS TeTIbHOCT J€MOHCTPaLMOHHBIN MaTepual, anteuka AM-2 opaHxeBas,

u. [lomemenue s OaHnax Gukcup. mojepx. mocie tpasM BITPT Tpusec T8102,
IIPOBEICHUS BIIXP, xryT KpoBeOCTaHABIUBAIOIINI, MAHEKEH-TPEHAKED
3aHATUH J/peaHuMal. MeponpusITHi « MaKkCHM», HOCUJIKH, CyMKa-
JIEKIIUOHHOT'O KOMIUIEKT [yl OKa3aHMs IepBoi goBpadeOHoi nomomu CMC:
THIIA, naketsl nepessizounblie [111M, nakeTsl IpOTHBOXUMUYECKUE
CEMHMHAPCKOro nnauBuayansabie UIII-11, mmakaT nHGOpMaMOHHBIH], IIIaI]
TUIA, KyPCOBBIX C repyaTKaMH, IPOTUBOra3bl, pECIUPaTOp, [IMHA IPOBOJIOYHAS
padoT (KypCoBBIX JUTS BEPXHHUX KOHEUYHOCTEH, IIMHA MTPOBOJIOYHAS JJIST HUXKHUX
MIPOEKTOB), KOHEUHOCTEH

TPYIIIOBBIX U

WHAMBUAYaIbHBIX

KOHCYJbTalUH,

TEKYIIEero

KOHTPOJIS U

IIPOMEKYTOUHOH

aTTeCTalnM.

404 [Tomemenune as 7-Zip 75 mocaJOuHBIX MECT, IPEIo/1aBaTeIbCKOe MECTO, J10CKa,
[IPOBEJICHUS Snpexc bpaysep MYJIbTUMEIUHHBIN TPOEKTOP (MEPEHOCHOIT), TEPEeHOCHOH
3aHATHH LibreOffice HOYTOYK
JIEKIIMOHHOTO
TUTIA,

CEMHHAPCKOIo
THTIA, KyPCOBBIX
paboT (KypCOBBIX
MIPOEKTOB),
TPYIIIOBBIX U
WH/IBUTYaTbHBIX
KOHCYJbTalUH,
TEKYILEro
KOHTPOJISI U
IIPOMEKYTOUHOM
aTTeCTallUH.

113 ITomerenue s Windows 10 Pro RUS 20 mocaIouHbIX MECT, pabouee MECTO MPero1aBaTels
MIPOBEICHUS 7-Zip 20 xommetotepoB P55-UD3/INTEL-i5-750/DDR3-1333-
3aHSATHIA Sunexc bpaysep 8I'6/SSD Flexis 120Gb /WD3200AAKS/Radeon HD-
JIEKIIMOHHOT'O Mozilla Firefox 4600/DWL-G520 Wireles
THIIA, LibreOffice 20 mouutopoB Acer V193W-19”

CEMHHAPCKOI0 LibreCAD 20 KOMIIJIEKTOB KJIaBUATypa+MblIlib
THUIIA, KyPCOBBIX Inkscape 1 kommyTaTop HeynpasiseMmsrit DES-1024D
pabot (kypcoBeix | Notepad++. 1 6ecripoBoaHas Touka nocryna DWL-3200AP

IIPOEKTOB),
TPYIIIOBBIX U
WHIMBUAYaIbHBIX
KOHCYJIBTALINM,
TEKYILIEro
KOHTpOJIA U
MPOMEXKYTOUHOU
aTTecTaluy,
CaMOCTOSITENIbHOU
paboThL.

1C:Ilpenmnpusitue 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

Diptrace

3 KommutekT obopynoBaaus Arduino

5 yue6HbIX KomruiekToB SDK 1.1s

1 M®Y HP LJ M1212nf MFP

12 Unctpyment ais coopku [IK (otBepTka ph-1, miiockoryoIs!
150 MM, Tepmorniacta 2rp., AHTHCTaTHIECKUI OpacieT, CTSDKKU
150 mm)
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8. METOJMYECKHUE YKA3AHUA /UIA OBYYAIOIIUXCHA 11O OCBOEHUIO JUCHHUIIJIMHBI (MOZXY JISA)

B cootBerctBuu ¢ TpeboBanusiMu @T'OC BO no HanpapiieHHIO MOATOTOBKY pean3alisi KOMIETEHTHOCTHOIO OAX01a
IpeTyCMaTPUBACT UCIIONIB30BAHKE B yIEOHOM IIpOIiecce aKTHBHBIX M HHTEPAKTUBHBIX (POPM IPOBENICHHUS 3aHATHI (pa30oop
KOHKPETHBIX 3a/a4, IPOBEJCHUE OJINI-0IIPOCOB, HCCIEI0BATENbCKUE PAOOTHI) B COYETAHNH C BHEAYIUTOPHONU pabOTOH C IETIBI0
(hopMupoBaHUs U Pa3BUTHUS NPO(ECCHOHATBEHBIX HABBIKOB 00YJaIOIIUXCS.

Jlextmonnble 3auaTHs AonoiHsroTes [13 u pasnmuunsiMu popmamu CPC ¢ yueOHOM 1 HaydHOH JITepatypoii B npornecce Takoit
paboTHI CTYACHTHI MPHOOPETAIOT HABBIKH «TITYOOKOTO YTCHHMS - aHAIN3A M MHTEPIIPETAlNU TEKCTOB TI0 METOIOTIOTUH U METOTHKE
JUCIUIIINHEL

Y4eOHbIi MaTepHrall 10 TUCUUIUIHHE « BBICOKONIPON3BOANTEIbHbIE BEIUNCIUTEIbHBIE CUCTEMBD». Pa3/iesIeH Ha JIOTHYEeCKU
3aBepIUICHHBIC YacTH (MOIYJIH), OCIIE H3yIEeHHs, KOTOPHIX IIPEAYCMaTPUBAETCS aTTECTANs B (JOpMe ITUCEMEHHBIX TECTOB,
KOHTPOJBHBIX PadoT.

PaboTb! onieHnBaloTCs B 6ajiax, CyMMa KOTOPBIX JJaeT peHTHHT Kaxaoro odydaromierocsi. B 6anmnax oleHuBaloTCs He TOJIBKO
3HAHMS ¥ HABBIKH O0YYAIOIINXCS, HO U HX TBOPYECKUE BO3MOKHOCTH: aKTHBHOCTD, HEOPIMHAPHOCTD PEIICHHI ITOCTaBICHHBIX
npobnem. Kaxxpiit MoTysih ya4eOHON TUCIMITIMHBI BKITIOYAET 00s3aTelIbHbIe BUIBI padoT — siekiu, [13, pazmumuansie Buasl CPC
(BBITIONTHEHUE JOMAIIHUX 3aJaHU [0 PEIICHHUIO 3a/1a4, HOJATOTOBKA K JIEKIUSAM U IPAKTHIECKUM 3aHATUSIM).

dopma TeKyLLEro KOHTPOJIsI 3HaHUH — paboTa CTyIeHTa Ha PaKTUYECKOM 3aHIATUH, onpoc. PopMa MPOMEKYTOUHBIX aTTeCTalui —
KOHTPOJIbHAs pab0Ta B ayIUTOPUH, TOMAIIHss padoTa. MTtoroas (hoopmMa KOHTPOJISI 3HAHHUH 1O MOJYIISIM — KOHTPOJIbHAs padoTa ¢
3aagaMu 110 MaTepUay MOIYIIS.

MeTtoandeckue yKazaHUsI IO BHIMOJHEHHUIO BCEX BUAOB YUeOHOM pabOThl pa3MelleHbl B 3JIEKTPOHHON 00pa30oBaTeNbHOM cpee
aKaJeMuu.

Meroandeckue yka3aHHs U MaTepHAaIbI [0 BUIaM yI€OHBIX 3aHATHH MO TUCIUIIINHE:

Bun yueOHBIX 3aHATHI, paboT - Opranuzanys AesSTeIbHOCTH 00yJaromerocs

Jlexuus - Hanrcanue KOHCIIEKTa JIEKIMIA: KPaTKO, CXeMaTHYHO, I1OCIeI0BaTENbHO (DUKCUPOBATh OCHOBHBIE MOJI0XKEHUS, BEIBOIBI,
(hopMyIHPOBKH, 0000IIEHHS, OTMEYATh BaYKHBIE MBICIIH, BBICISATH KIFOUEBEIE CIIOBA, TepMUHBI. [IpoBepka TepMUHOB, OHATHI C
TIOMOIIBIO SHIMKIIONEUH, CIIOBapel, CIPaBOYHHUKOB C BEIITUCHIBAHNEM TOJIKOBAaHMH B TeTpaab. O003HAYUTE BOIPOCHI, TEPMUHEI,
MaTepHaj, KOTOPbIi BBI3BIBAET TPYAHOCTH, MIONBITATHCS HAUTH OTBET B PEKOMEHAYEMOM JIUTEpaType, €CIIM CaMOCTOATENILHO He
yaaércs pa3o0parthkCs B MaTepraie, He0OX0AUMO ChOpMyIHPOBATE BOIPOC H 33/1aTh IPEIIOIABATEII0 HAa KOHCYIbTAllUH, Ha
MPaKTHIECKOM 3aHSATHH.

IIpaxtuueckue 3ausaTus - KoHCcIekTHpoBaHUEe HCTOYHUKOB. PaboTa ¢ KOHCTIEKTOM JIEKIHA, ITOJr0TOBKA OTBETOB K KOHTPOJIEHBIM
BOIIPOCaM, IPOCMOTP PEKOMEHAYEMOM JIUTepaTyphl, paboTa ¢ TEKCTOM. BhInosHeHre NpakTHUECKUX 3a71a4 B UHCTPYMEHTAIbHBIX
cpenax. BrmmomHenne npoekToB. Penenne pacuérHo-TpadMuecKuX 3agaHuid, pelIeHHe 3a1a4 10 aJrOPUTMY U JIp.
CamocrostensHas pabota - 3HAKOMCTBO ¢ OCHOBHOM M JJONOJHUTENIFHOI JTUTEpaTypoi, BKITFOUas CIPABOYHBIC H3aHUS,
3apyOesKHbIe HCTOYHUKH, KOHCIIEKT OCHOBHBIX MOJIOXKEHUH, TEPMUHOB, CBEICHUHN, TPEOYIOIUXCS s 3aIIOMUHAHMS U SIBIISTIOLIMXCSI
OCHOBOIIOJIaratoluMu B 310l Teme. CocTaBieHue aHHOTAlUH K IPOYUTAHHBIM JIUTEPATYpPHBIM HCTOYHMKAM U JIp.

9. METOIMYECKHUE YKA3AHUSA OBYYAIOIMMCA IO BBINNOJJHEHUIO CAMOCTOATEJIBHOU PABOTBI

OCHOBHBIMHU 33/1a4aMH CaMOCTOSATENBEHOH pabOTHI CTYACHTOB, SIBJISIFOTCS: BO—TIEPBBIX, IIPOJOJDKCHUE H3Y4EHHS IUCLUILIHHBI B
JIOMAIIHUX YCJIOBUSX 110 IPOrpaMMe, IIPEAIOAKEHHON IPENo/jaBaTesieM; BO—BTOPBIX, IPUBUTHE CTYICHTaM HHTEPECA K TEXHUUECKON
U MaTeMaTHUYECKOIl TUTepaType, HHXEHEpHOMY Aely. M3ydeHne 1 n3nokeHne nHPOpManuy, TIOyd9eHHOH B pe3ylIbTaTe H3ydeHUS
HAY4HOU JINTEPATyphbl U IPAKTUYECKUX MAaTEPHUAIOB, IPEAIIOIaracT pa3BUTUE y CTyJCHTOB KaK BJIa€HHs HaBbIKAMU YCTHOH peuH,
TaK ¥ CIOCOOHOCTEN K YETKOMY IMCbMEHHOMY M3JI0KEHHIO MaTepHaa.

OcHOBHOM (OpMOIf KOHTPOJIS 32 CAMOCTOSTEIBHON pabOTOH CTYICHTOB SIBIISFOTCS IMTPAKTHUCCKUE 3aHATHS, a TAKOKe eXKEHeeTIbHBIC
KOHCYJIbTAallUM [IPENOJaBaTENs.

[IpakTHyeckue 3aHATHs — HanboJee OoAXos1Iee MECTO A1t ()OPMHPOBAHHS YMEHUS IIPUMEHSTH MOTyYCHHBIC 3HAHUS B
IIPAKTUYECKOH JeSITENbHOCTH.

IIpu moATOTOBKE K MPAKTUYECKUM 3aHATHAM CIEAYeT COOII0NaTh CHCTEMAaTHYHOCTD U MOCIIEA0BATEIFHOCTS B pabote. Heobxoxnmo
CHayaja BHUMATeJIbHO 03HAKOMUTBCA C COJEpKaHUEM IIIaHa MPAKTHUECKUX 3aHATHI. 3aTeM, HAlTH B y4eOHOM nuTepaTtype
COOTBETCTBYIOIINE PA3eIIBl M IPOIHUTATh NX. OCBaMBaTh U3ydaeMbIil MaTepHAI CIEIyeT 1Mo JacTaM. [locie n3ydeHus kKakoi-iuoo
TEMBI TN €€ OTICTBHBIX Pa3/eJIOB HEOOXOMMO MOTyIeHHbIe 3HAHUS IIPUBECTH B CHCTEMY, CBSI3aTh BOSIHO BECh IPOPAOOTAHHbIH
MaTepual.

IIpu oBeJEHNN HTOTOB CAMOCTOSITEIILHON PaOOTHI IIPEIo1aBaTeeM OCHOBHOE BHIMaHHUE JI0JDKHO YIEISIThCsl pa300py 1 OLEHKE
JMy4qIux padoT, aHaIU3y HeJoCTaTKOB. [10 MpeuoxKeHuro MpernogaBaTelIs CTYIeHT MOXKET H3JI0KUTh COACPIKaHNE BHIIOITHEHHON M
MICBMEHHOH pabOTHI Ha MPAKTHYECKUX 3aHATHIX




