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Pabouas nporpamma Jucuuminibl «DyHKUHOHAABHBII aHAIN3» U1 00yYaroLMXCs 10
Hanpasnenuto noarotosku 01.03.01 Maremaruxa (IIpoduns: Marematnka), cocrapieHa Ha
ocHoBaHuK DenepanbHOr0  roCyapcTBEHHOTO 00pa3oBaTEbHOIO  CTaHAApTa  BBICLIETO
obpazoBanuss — OaxanaBpuar o Hampasienuio noxaroroskn 01.03.01 MaremaTuka,
YTBep:KACHHOro MpHka3oM MuHHcTepcTBa oOpasoBanusa U Hayku Poccuiickoil ®denepauuu ot
10 suBapst 2018 r. Ne8 (¢ w3m. w jom.), Ilopsaka opraHMsamuum ¥ OCYLIECTBJIEHHS
00pa3oBaTebHOM JeSTebHOCTH M0 00pa3oBaTeIbHbIM MPOrpaMMaM BbICLIEr0 00pa3oBaHus —
nporpaMmamM OakanaBpuara, MporpaMMaM —CleLHalIuTeTa, MporpaMMaM — MAarucTpaTyphl,
YTBEPKIEHHOrO TpHKa3oM MuHHCTepCTBA HaykH M BeIcmiero obpasoBaHusi Poccuiickoif
Genepanuu ot 06 anpenst 2021 r. Ne 245 (¢ U3M. W JI011.), B COOTBETCTBUH C YUEOHBIM ILIAHOM,
yTBepKAeHHBIM YueHbIM coBeToM OI'BOY BO «loul'V» nna nabopa 2024 rona.

PazpaboTumk:
JIOLEHT Kadeapbl MaTeMaTHYeCKOro aHanu3a u

JnddepeHIHaATBHBIX YpaBHEHNIT,

KaH/. (pU3.-MaT. HayK #/ JI.JI.Opunopora

PaGowas nporpamma onobGpeHa Ha 3acefaHny Kadeapsl MaTeMaTHYECKOro aHajim3a u
JuddepeHIHaIbHbIX yPaBHEHUH.

[Tpotokon ot 26.03.2024 r. Ne 10.

3aBeayroiuit kadenpoit %/ B.B. Bonukos
COT'JTACOBAHO:

Jlexan ¢akynpTeTa MaTeMaTHKH U

MH()OPMALMOHHBIX TEXHOJIOTHIA
28.03.2024 r.

H.A. MowuceeHko

Yue6Ho-MeToanueckas KOMHCCHs (haKyIbTeTa MaTEMATHKH U HH(POPMALMOHHBIX TEXHOJIOTHIA.
[Tporokosn ot 27.03.2024 r. Ne 3. /

[Ipencenarens il JI. W. CensixoBa
Pyxopo/iuTens ocHOBHOI npodeccHoHanLHOIl

06pa3oBaTeabHOI IPOrpaMMmbl,

A-p ¢us.-mar. Hayk, 3aB. kap. MAuJIY, npog. ?% B.B. Bosukos
26.03.2024 r.
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1. MECTO JUCLIMIIINHBI B CTPYKTYPE OBPA3OBATEJIBHOM ITPOTPAMMBI

1.1. TpeboBaHus K npenBapuTEIbHON NOATOTOBKE O0yYarOUIUXCs, IPEALIECTBYIONINE
U COIYTCTBYIOLIUE TMCHUIUIMHBI, HA KOTOPBIX OCHOBBIBAETCS M3YUCHUE JAHHOM:

0a3oBasi TMOATOTOBKAa II0 MaTeMaThKe B OO0bEME MPOrpaMMBbl CpPEIHEW MIKOJIBI,
Marematuueckuii ananus, Anrebpa, AHaJIUTHYECKass reoMmeTpus, KOMIUIEKCHBIH aHamu3,
Tomnomnorust, Teopus Mepsl U UHTErpaa.

1.2. JlucuumumHbl, KypcoBble paOOThl M MPAKTUKH, Ui KOTOPHIX OCBOEHHE JAHHOMN
JUCLIUTUTMHBI HE00XO0AUMO KaK MpeIIeCTBYOIEE!

KypcoBass pabora mo mnpodumo oOydeHus, YpaBHEHUS MAaTEeMAaTHYCCKOW (HU3HKH,
BapuanuonHoe ucumuciieHne U MeTo/bl onTUMH3anuu, [Ipon3BoCcTBEHHAs MpaKTHUKa: HAy4yHO-
uccienoBarenbckas padota, [IpenaunioMuas npakTHka.

2. OIMMCAHUE JUCHUITJIMHBI

2.1.  OOmas xapakTepucTuKa

HanmenoBanme mokasaTeins 3HaueHUE OoKa3aTes

01.03.01 Maremaruka (ITpodwb:
Maremaruka)

Hazpanue oOpa3oBaTenbHOI MporpaMmbl

[[Indp u Ha3BaHHUE B COOTBETCTBUU C b1.b.23 ®yHkunoHaANbHBIN aHATH3

y4€OHBIM TIJIAHOM

Yacth 00pa3oBaTeNbHOM MPOrpaMMBbl basoBas yactpb

KonuuectBo 3a4eTHBIX €MUHUL / BCETO 4acoB 6,5/234

2.2. Pacnpenenenue 4acoB 1o popmam u nepuoaam o0y4eHus
OO11ee KOJIMYECTBO YaCOB
£ CaMoCTosI-
®opma g1 8 -
> nekuu- | mabopa- | MpakTH- | TeIbHOU dopma
o0yueHus 2 | 2 BCEro
8 | OHHBIX | TOPHBIX | YECKHX | PabOTHI + KOHTPOJISI
KOHTPOJIb

OuHas 3 5 34 — 34 58 126 3a4€T
Ovynas 3 6 34 — 34 40 108 9K3aMEH
OuHas1, Bcero 68 68 120 234

3. LEJU JUCLUTUIMHBI

@dyHaMeHTadbHas TOJArOTOBKAa B 00MacTH (PYHKUIMOHAIBHOTO AaHadW3a. pPa3BUTHE Y
CTYAECHTOB a0CTPAKTHOI'O U JIOTHYECKOTO MBIIIJICHUS, MAaTEMAaTHUYECKOTO KPyro3opa U KyJbTyphl,
(dbopMHUpOBaHHE y CTYACHTOB HAy4yHOrO IOJXOZa, OBJAJECHHUE CTYJEHTaMU COBOKYITHOCTHIO
MaTeMaTHYeCKUX 3HAHMH O MEeTOoJax pelleHHs] OCHOBHBIX 33/1a4 (YHKIHMOHAJIBHOIO aHalu3a U
MHTETPAJIbHBIX YPaBHEHUH.

4. KOMITETEHIIMN OBYYAIOINEI'OCA, @OPMUPYEMBIE B PE3VJIPTATE
OCBOEHNMA KOMIIOHEHTA OBPA30OBATEJIbBHOU ITPOI'PAMMEBI, X UH/IUKATOPBI
N INTAHUPYEMBIE PE3VIJIbTATBI ObYUEHU A

4.1.

Komnerenuuun
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OIIK-1. Cnocoben npumeHsATh (yHIAMEHTAIbHBIC 3HAHUS, TOJYYCHHBIE B 00JaCTH
MaTeMaTHYeCKUX H (WJIM) €CTECTBEHHBIX HAyK, M HCIOJIb30BaTh UX B MpodeccrnoHalbHOMI
JeSITeIIbHOCTH

4.2. VuaukaTtopbl KOMIIETCHIIUHA
OIIK-1.7. YMeeT mNpUMEHATH METOAbl (YHKIMOHAIBHOTO aHAIW3a JJIs pEeHICHUs
(byHAaMEHTaIbHBIX U IPUKJIAJHBIX 33124 B IPO(ECCHOHAILHON AEATEIbHOCTH.

4.3. PesynbTarhl 00ydeHUs

OIIK-1.7.1. 3HaeT OCHOBHBIC OMpPEIEICHHUS W TEOPEMbl (PYHKIIMOHATBHOTO aHAIIN3a,
METOJIbl PelICHUs 3a7au U JI0Ka3aTeIbCTBA YTBEPKIACHHUM, METOIbI (DYHKIIMOHAILHOTO aHaJIM3a,
MPUMEHSIEMBIE JIJISl pEeIICHUS MPOPECCHOHANBHBIX 3a/1a4.

OIIK-1.7.2. YMmeeT BbIOMpATh U UCIIOJIB30BATh HEOOXOAMMBIC MAaTEMAaTUYECKHE METO/IBI,
pemarh 3aJa4u TUCIUILIAHBI.

OIIK-1.7.3. YMeeT npuMeHSTh Ha MPAKTUKE MATEeMAaTHYECKUE MOJICIIM U KOMITBIOTEPHBIC
TEXHOJIOTHH.

o. I[TPOT'PAMMA JJUCHUIIJIMHBI

Ha3zBanue tembl Kpartkoe cogeprkanue TeMbl (BOIPOCH! TEMBI)
Paznen 1. | 1.1. Metpuueckue npoctpancTsa. OnpenencHue U MpuMepsI.
Mertpuueckue 1.2. Ilpemen mocienoBaTelNbHOCTM U Ipelesl  OTOOpakeHus
IIPOCTPAHCTBA METPUYECKUX IPOCTPAHCTB.

1.3. HenpepsIBHOCTH OTOOpaKEHUH.

1.4. OrtkpbITBile U  3aMKHYTblE MHOXXECTBA B  METPUUYECKUX
MIPOCTPAHCTBAX.

1.5. TlonHbie METpHUYECKHE MPOCTPAHCTBA.

1.6. Cxxumaromue oToopaxeHus. TeopeMbl 0 HETTOBUIKHOMN TOUKE.

1.7. Unrerpanbublie ypaBHeHus: @pearonbma u Bonbreppa.

1.8. Teopema 0 BIOKEHHBIX IIapax.

1.9. MHoecTBa nmepBoii KaTeropuu u Teopema bapa.

1.10. IIpenxomnakTHele MHOecTBa. Teopema Apuena. Kpurepuit

Xaycnopda.
Paznen 2. 2.1. HopMupoBaHHOE IPOCTPAHCTBO.
HopmupoBannsie 2.2. CkamspHoe mnpowmsBeneHue. llpearmnbOepToBEl W THIHOEPTOBBI
IIPOCTPAHCTBA IIPOCTPAHCTBA.
2.3. HepaBenctBo IlIBapma. Hopma, mopoxaeHHas CKaJIspHBIM
IIPOU3BEICHUEM.

2.4. OptoroHampHas npoeknus. OpTOroHAIBHOE  JIOTIOJHEHHE.
OpTOHOPMUPOBAHHBIE CUCTEMBI.

2.5. Tlpormecc opTOroHaIH3aIHH.

2.6. HepaBenctBo beccenss u pasenctBo IlapceBansa. Ilomnble u
TOTAJIbHBIE CUCTEMBI BEKTOPOB.

2.7. 3omopdm3m cenapabenpbHBIX THIHOEPTOBBIX MMPOCTPAHCTB.

Paznen 3. 3.1. Jluneiinble orpaHndeHHble GyHKIHOHANB. HopMma pyHknoHana.
JIuneitnbie 3.2. Conpsik€HHOE MTPOCTPAHCTBO.
(G yHKITMOHAJIBL. 3.3. IlpogomkeHrne OrpaHUYEHHOTO (PYHKIIMOHANA 1O HEMPEPHIBHOCTH.

Teopema Xana—banaxa.

3.4. O0uwmii BUJ pyHKIIMOHANA B HEKOTOPBIX MMPOCPAHCTBAX.
3.5. CuibHast, citabas u *-ciradas CXOIUMOCTb.

3.6. Teopema banaxa—IllTeiinraysa.




3.7. Kpurepwii c1aboii cXOAUMOCTH MOCJIETOBATEILHOCTH.

Paznen 4.
Omneparopsbl

4.1.JIunelinble orpaHMYeHHBIE oniepaTopbl. Hopma oneparopa.
4.2. Teopema banaxa 06 oOpaTHOM omeparope.

4.3. HeorpaHu4eHHBIE ONEPATOPHI.

4.4. Conpsk€HHBIN omepaTop.

4.5. CrexTp u pe30JbBeHTa orepaTopa.
4.6. KomnakTHble OepaTOpBHI.

4.8. luddepeHnmanbHbIe ONEpaToOpHI.

4.7. CuMMeTpuUecKre, CaMOCOTIPSKEHHDBIE U YHUTApHBIE ONIEPaTOPHI.

4.9. HHrerpaipHble ONEpPaTOpbl U  HHTETpajbHbIC YPAaBHEHUS.

AnpTepHaTuBa (pearoibma.

4.10. TlpeoOpazoBanust Dypre.

6. CTPYKTYPA U COAEPXXAHUME JUCHUITJIINHBI
6.1. ®opma oOyueHHst — O4YHasA, Kypc — 3, CEMECTp — O
HaumeHoBaHus pa3zienoB U TeM Komiectso 4acon
Jlexu. | Jlab6op. | Ilpakr. | CPC+K | Beero

Paznen 1. MeTtpuueckue npocTpaHcTBa 20 - 20 34 74
Mertpuueckue npoctpanctBa. OmnpeneneHue 2 - 2 2
U TIPUMEPBI.
[Ipenen mocnenoBaTeNbHOCTH W MPEIE 2 - 2 4
0TOOpaKEHHSI METPUIECKHUX MPOCTPAHCTB.
HernpepbIBHOCT 0TOOpaXKEHUH. 2 - 2 4
OTKpBITBIE M 3aMKHYTblE MHOXXECTBA B 2 - 2 4
METPUYECKUX ITPOCTPAHCTBAX.
[ToHBIE METPUYECKHE TPOCTPAHCTBA. 2 - 2 2
Cxumaronue otobpaxkeHusi. TeopeMbl o0 2 - 2 4
HEMOABMKHOU TOYKE.
Wnterpanbublie ypaBHeHus: ®penroibma u 2 - 2 4
BoabTeppa.
TeopeMa 0 BIOKEHHBIX IIapax. 2 - 2 2
MHoskecTBa NEepBON KaTErOpUM U Teopema 2 - 2 4
bapa.
[IpenkoMnakTHble MHOXeCTBa. Teopema 2 - 2 4
Apuena. Kputepuit Xaycnopda.
Pasnen 2. HopmupoBaHHbIE IPOCTPAHCTBA 14 - 14 24 52
HopMupoBaHHOE IPOCTPaHCTBO. 2 - 2 2
CxkansipHO€ MPOU3BEICHHE. 2 - 2 4
[Tpearnnbs0epToBBl M rHIILOEPTOBBI
IPOCTPAHCTBA.
Hepasencrso [lIBapna. Hopma, 2 - 2 4
TIOPOXK/ICHHAs CKAJISIPHBIM TPON3BEICHUEM.
OproronanbHas npoekus. OpTOroHaJIbHOE 2 - 2 2
nomnosHeHne. OpTOHOPMHUPOBAHHBIC
CHCTEMBI.
[Ipomiecc opToronanm3anum. 2 - 2 4
HepasenctBo beccens u paBeHCTBO 2 - 2 4
[TapceBans. [TonHbIe ¥ TOTAIBHBIE CUCTEMBI
BEKTOPOB.
N3omopduszm cenapalebHbIX 2 - 2 4




TIIbOEPTOBBIX TPOCTPAHCTB.

NTOI'O 3A CEMECTP 34 - 34 58 126

6.2. ®opma oOyueHHst — O4HasA, Kypc — 3, ceMecTp — 6

HanmeHoBaHUs pa3/iesioB ¥ TEM Kosrectso acos

Jlexkn. | Jla6op. | Ilpakr. | CPC+K | Bcero

Paznen 3. JIuneitapie pyHKIIMOHAIBI. 14 - 14 16 44
Jlunelinbie orpaHu4eHHbBIC ()YHKIIMOHAIIBI. 2 - 2 2 6
Hopma ¢ynkimonana.
CornpspkEHHOE TPOCTPAHCTBO. 2 - 2 2 6
[Iponomkennre orpaHuuEeHHOTO 2 - 2 2 6
(GyHKIIMOHAA O HENpepbIBHOCTH. Teopema
Xana—banaxa.
OO0uwmii Bua pyHKIIMOHATA B HEKOTOPBIX 2 - 2 2 6
POCPAHCTBAX.
CuibHag, citabast u *-ciadast CXOIUMOCTb. 2 - 2 2 6
Teopema banaxa—IllTeitnraysa. 2 - 2 2 6
Kpurepuii ciaboit CXOJUMOCTHU 2 - 2 4 8
1I0CJICIOBATEIIBHOCTH.
Pasnen 4. Onepatopsl 20 - 20 24 64
JluHeliHble OrpaHUYCHHBIC OTICPATOPHI. 2 - 2 2 6
Hopwma onieparopa.
Teopema banaxa 06 oOpaTHOM orepaTope. 2 - 2 2 6
HeorpannueHHnsie onepaTophl. 2 - 2 2 6
Conpspk€HHBIN oniepaTop. 2 - 2 2 6
CHekTp 1 pe30JbBEHTa Oneparopa. 2 - 2 4 8
KomnakTHble onepaTopsl. 2 - 2 2 6
CummeTpudecKue, CaMOCOIPSKEHHBIE U 2 - 2 2 6
YHHUTApPHBIE ONIEPATOPHI.
Juddepennnanbable onepaTopsl. 2 - 2 4 8
HHTerpabHbIe ONEpaTopbl U UHTErPaIbHbIE 2 - 2 2 6
ypaBHeHHsI. AlbTepHaTHBA (hpenroapma.
ITpeoOpa3zoBanust ypee. 2 - 2 2 6
NTOI'O 3A CEMECTP 34 - 34 40 108
NTOI'O 11O KOMITIOHEHTY OIIOII 66 - 66 120 252

7. OLEHOYHbBIE MATEPUAIJIBI (CPEACTBA) IJISI TEKVIIEI'O KOHTPOJIS
YCIIEBAEMOCTH, IPOMEXYTOYHOU ATTECTAIINUN

7.1.  KoHTpoibHBIE BOIIPOCHI

Pa3znen 1. Merpuueckue npocrpancTsa

Metpuueckre npoCcTpaHCTBA.

©COoNOrWNE

Teopema 0 NONOJIHEHUH.

IIpenen B METpUYECKOM ITPOCTPAHCTBE.
[IpenenbHble U U30JMPOBAHHBIE TOUKH. TOUKH MPUKOCHOBEHUS.
HenpepbiBHBIE 0TOOpaKeHUS METPUUECKUX ITPOCTPAHCTB.
BHyTpeHHue, BHEIIHNE U U30JIMPOBAHHBIE TOUKH.
OTKpBITHIE U 3aMKHYTbIE MHOKECTBA. CBA3b MEKy HUMHU.
CBs13b OTKPBITOCTH (3aMKHYTOCTH) C HEMPEPHIBHOCTHIO.
IlosHBIE METPUUYECKHE TPOCTPAHCTBA.




10. Teopembl 0 HEMOABMKHOM TOYKE.

11. MeTon nocieioBaTeIbHbIX UTEPALIUN.
12. Unrerpanbubie ypaBHeHUs: Opearonbma.
13. UuTterpanbuble ypaBHeHHs Bonbreppa.
14. NnrerpanbHble ypaBHEHUS C BBIPOKACHHBIM SIIPOM.
15. Teopema 0 BIOKEHHBIX IlIapax.

16. MHoecTBa IMepBOW KaTeTOPHH.

17. Teopema bapa.

18. IlpenkoMmakTHbIE MHOKECTBA.

19. Teopema Aprena.

20. Kpurepuit Xaycnopda.

Pa3nen 2. HopmupoBaHHbIE IPOCTPAHCTBA

21. HopMmupoBaHHBIE TPOCTPAHCTBA.

22. CxansipHO€ NPOU3BE/ICHHUE.

23. Hepasenctso IlIBapia.

24. Tlpenruns0epTOBBI M THIILOEPTOBHI MPOCTPAHCTBA.

25. Tlonspu3aioHHBIE TOXKIECTBA B JIEUCTBUTEIHHOM U KOMILIEKCHOM THIBLOEPTOBBIX
MIPOCTPAHCTBAX.

26. OpTOroHaJIbHOE JOTOJHEHHE.

27. OpToroHaJIBHBIE K OPTOHOPMHUPOBAHHBIE CUCTEMBI.

28. TlonHble ¥ TOTAIBHBIE CUCTEMBI BEKTOPOB.

29. Basucel I'amens u [laynepa. OpToHOpMUPOBAHHEIHN Oa3wc.

30. Iporecc opToroHaaIU3aIMy.

31. PaBenctBo IlapceBansi. 3aMKHYThIE OPTOHOPMHPOBAHHBIE CUCTEMBI.

32. HepaBenctBo beccensi.

33. Uzomopdu3m cenapabenbHbIX THIIEOEPTOBBIX POCTPAHCTB.

Pa3nen 3. JIunelinple GyHKIMOHAIIBI.

34. Jluneiinble orpannueHHble GyHKIMoHanbl. Hopma dyHkironana.
35. Conpspk€HHOE MPOCTPAHCTBO.

36. Teopema Xana—banaxa.

37. CunpHast, cabas 1 *-cinabast CXOTUMOCTb.

38. CBsI3b MEXK/1y Pa3TUUHBIMHU TUIIAMHU CXOJAUMOCTH.

39. Teopema banaxa—IlIteiinraysa.

Paznen 4. Oneparopst

40. JIuneiinbple orpaHu4eHHbIe onepaTopsl. Hopma oneparopa.

41. Teopema banaxa 06 oOpaTHOM orepaTope.

42. HeorpanndeHHbIe OnepaTopbl. 3aMKHYTOCTb OIIEpaTopa.

43. Conpsoxéunpnii ormeparop. OOIacTh ONpENENICHHUs oIepaTopa COMPSHKEHHOTO K
HEOrpaHUYEHHOMY.

44. Pe3osibBeHTA OTIEpaTOpA.

45. Crektp ormeparopa.

46. OCHOBHBIE CBOMCTBA CIIEKTPa OTPAaHUICHHOTO OIepaTopa.

47. KoMnakTHbIE OnepaTophl.

48. CUMMeTpHYECKHE U CAMOCOTIPSDKEHHBIE OTIepaTOPHI.

49. N3ometpuueckue oneparopsl. Oneparop ciBUTA.

50. YHuTapHbBIE OnIepaTopEI.

51. IlpeobpazoBanue Kanu.

52. CrieKTpbl CaMOCONPSKEHHBIX U YHUTAPHBIX ONEPaTOPOB.
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53. luddepennmansHoe BeipaxkeHue u auddepeHnmaibHbli ornepaTop.
54. I'pannuHble ycnoBUs. MakCUMalbHbIM 1 MUHUMAIIBHBII ONEPATOP.
55. AnprepraruBa @penroabpma.

56. IIpeobpazoBanue Dypee.

57. O600mEHHBIE PYHKITUH.

7.2.  Tewmbl nHCbMEHHBIX PaboT (THITBI 3a/1a4)

KoHTposibHBIE pabOTHI 1O TPAKTHUKE BKIIOYAIOT 3a/I1aHKS YKa3aHHBIX THIIOB.

Paznen 1, 2. TlpoBepka, sIBISIETCS JIM TaHHOE MMPOCTPAHCTBO METPUUYECKUM, UCCIICAOBAHNE
MOCJIEIOBATEILHOCTH Ha CXOJMMOCTh B METPUUYECKOM MPOCTPAHCTBE, UCCIICIOBAHNE MHOXKECTBA
Ha TPEIKOMIAKTHOCTb, MPUOIMKEHHOE PEIICHIE HHTETPATBHBIX YPaBHEHUH, IPOBEPKa JAHHOTO
3JIEMEHTa JAaHHOMY MPOCTPAHCTBY, HaXO0XKJICHHE HOPMBI DJIEMEHTA, OPTOTOHAIM3AIUS CUCTEMBbI
BEKTOPOB B THJILOEPTOBOM MPOCTPAHCTBE.

Paznen 3, 4. UccnenoBanme (QyHKIMOHANIAa HA JHMHEHHOCTP W OTPAHUYEHHOCTD,
HAXO0XJCHHEe HOpPM (YHKIIMOHAJOB (IO OMPEISICHUIO M C HUCIOJIb30BAHUEM CIICIIHATBHBIX
TEOpeM), UCCIIEJOBAaHUE TOCIEA0BATEIBHOCTH Ha CUIIBbHYIO, ClIa0yi0 U *-ci1alyro CXOJIUMOCTbD,
HaxXOXXJICHUE PACCTOSHUSI OT 3JIEMEHTa 10 MOANPOCTPAHCTBA, HMCCIEIOBAHUE OIEpaTtopa Ha
JUHEHHOCTh W OTPAHUYCHHOCTb, HAXOXKJICHHE HOPM OIEpaTOPOB, HAXOXKJICHHE CIEKTpa M
PE30JBbBEHTHI OTIEPATOPOB, UCCIEAOBAHNE MHTETPATIBHBIX YPABHEHUHN C BBIPOKIACHHBIM SIIPOM.

7.3.  OmnwucaHue copep kaHus 9K3aMEHALMOHHOTO OMeTa

B kaxmom wu3 ceMecTpoB, B 3aBHCHMOCTH OT BEICHHA YYEOHOTO TIpolecca B
TPaAMLIMOHHOM (OYHOM) QopMmaTe WJIM C HCIOJB30BAHUEM JJIEKTPOHHOTO OOydYeHUs u
JUCTAHIIMOHHBIX 00pa30BaTEIBHBIX TEXHOJIOTH, COJCp)KaHUE OWiIeTa MOXET BKIIOYATh
TEOPETUYECKHE BOMPOCHl U (WJIHM) MPaKTHYECKUE 3aJaHMsl [0 U3YYCHHBIM B JAHHOM CEMECTpe
TEMaM.

8. PACIIPEAEJIEHUE BAJIJIOB, KOTOPBIE [TOJIVHAIOT OBYUAIOIINECA

OOmiast olleHKa 3HaHUM O00yyaroMMXCs MO JUCHUIUIMHE MpoBoauTcs 1o 100-OammpHON
HIKaJIe HUCXOJ W3 MaKCUMyMa, MPHUBEACHHOro B Tabiuie Huxke. OpraHu3aloOHHO-y4deOHas
paboTa B ayIWTOPUH OLIEHWBAETCS HAa OCHOBE TAKUX KPUTEPUEB KaK MOCEUIAEMOCTb 3aHATHUH,
CBOEBPEMEHHOE M KAaueCTBEHHOE BBINIOJHEHUE JIOMAIlHUX 33JaHUi, aKTUBHOCTh BO BpeMs
NPOBE/IECHUS JIEKIMOHHBIX M NPAaKTUYECKUX 3aHATHH (ydacTHe B OOCYXJEHUH TEKYILEro Hu
IPOIIEHHOr 0 MaTepuaa, pelueHne 3a1a4 U T.I1.).

ITo pe3ynbTatam paboThl B ceMecTpe oOydaromuiicsi, HabpaBmii He MeHee 60 Gasos,
UMEET IPaBO MOIYYUTh OLEHKY. Te, koro HaOpaHHbIE OaJlIbl HE YCTPaMBAIOT, CAAIOT HK3AMEH.
MakcumanbpHOoe KosnndecTBO 6amioB 3a sk3aMeH — 100. OueHka 3a ceMecTp BBIYMCISETCA Kak
MakCcUMajbHasi U3 TOJYYEHHBIX 32 CEMECTp M Ha SK3aMEHE M BBICTABIIAETCS COTJIACHO
HOPUHATOMY MOPSAKY.

8.1. Cemectp 5

Howmepa pa3nenos Buns pabot Maxcimarbroe
pa pasi AP KOJINYeCTBO 0aJIIIOB
OpraHu3anvoHHO-y4eOHas padoTa B ayIUTOPHH 5
CamocTodTenbHas padora 5
1-2

[TpomesxyTouHasi KOHTpOJIbHAs paboTa 45
Hrorosast koHTpoJIbHAs paboTa. 45

NTOI'O 100




3auér 100

OO01muii UTOT 3a CeMecTp 100

8.2. Cemectp 6

Howmepa paznenos Buas pabot Maxcimarbaoe
KOJINYECTBO 0AJIIIOB
Opraan3aniioHHO-y4eOHas paboTa B ayIMTOPUH 5
CamocrosTenpHas paboTta 5
3-4

ITpomexxyTouHast KOHTPOJIbHAS paboTa 45
HTorosast KOHTpoJIbHAs paboTa. 45

UTOT'O 100

DK3aMeH 100

OO01muii UTOT 3a CeMeCTp 100

CooTtBeTcTBYE 0AJLIOB OLIEHKE

KOMecTEo GALI0n OrneHka 110 nATHOAJUIBHON IIKaJIe
s 100 ECTS | Dx3amen, nudpdepeHunpoBaHHbII 3auer
3a4eT

90-100 A OTJINYHO 3a4TEHO
80-89 B 3a4TEHO
75-79 C Xopotio 3a4TEHO
70-74 D YIIOBJIETBOPUTEIHHO 3a4TCHO
60-69 E 3a4TE€HO
35-59 FX HEYIOBJICTBOPUTEIHHO HC 3a9TCHO
0-34 F HE 3a4TEHO

9. OBECIIEYEHUME OBPA3OBATEJIbHOI'O ITPOLIECCA JJIA JINLL C
OI'PAHUYEHHBIMU BO3MOXHOCTAMU 310POBbBA 1 UTHBAJIMJIOB

B xozxe peanuzanuu TUCHHUIUTUHBI UCTIOIB3YIOTCS CIEAYIOIINUE TOTOTHUTENbHBIE METOIbI
00y4YeHUsI, TeKYIIEro KOHTPOJISl YCIIEBAEMOCTH M IMMPOMEKYTOTHON aTTECTAIlMH OOYJarOIINUXCs B
3aBUCHUMOCTH OT UX UHIUBUAYAIbHBIX OCOOEHHOCTEH:

1) JUISL CTICTIBIX M CIIA0O0BUIAIINX

- neKuuu o(QOpMIISIOTCS B BHJE OJIEKTPOHHOTO JOKYMEHTa, JOCTYIHOTO C
MTOMOII[HI0 KOMIIBIOTEPA CO CIEIUATH3UPOBAHHBIM ITPOTPAMMHBIM 00€CIICUCHHUEM;

- JUIS ~ BBIMOJHEHHsS]  3aJaHusi TpU  HEOOXOAMMOCTH  IPEAOCTaBISIETCS
YBEJIMYUBAIOIIEE YCTPOUCTBO; BOZMOYKHO TAaK)KE UCTIOIB30BaHUE COOCTBEHHBIX YBEINIHBAIOIIIX
YCTPOMCTB;

- MMCEMEHHBIC 3aJIaHUsT OPOPMITIOTCS YBEIIMUSHHBIM IPU(TOM.

2) JUIS TITYXUX ¥ caOOCTBIIIAIUX :

- JIEKIIUU 0(POPMIISFOTCSI B BHJIE DJIEKTPOHHOTO JIOKYMEHTA,

- MMCEMEHHBIE 33JIJaHUS BHIMOIHSIOTCS Ha KOMITBIOTEPE B MUCbMEHHOM opme;

- 9K3aMEH TIPOBOJUTCS B THCHBbMEHHOH (OpMEe Ha KOMIIBIOTEPE; BO3MOXKHO
npoBeqieHNe B popMe TeCTUPOBAHUS.

3) JUTSL JIUI] ¢ HAPYIICHUSIMHA OTIOPHO-JIBUTATEIILHOTO aIlapara;

— JTeKIuu Oo(OPMIISIOTCS B BHIE OJIEKTPOHHOTO JOKYMEHTa, JOCTYIMHOIO C
MTOMOIIHI0 KOMIIBIOTEPA CO CIEIUATH3UPOBAHHBIM ITPOTPAMMHBIM 00€CIICUCHHUEM;

- MMCEMEHHBIC 33JIJaHUS BBIOJHSIOTCS Ha KOMITBIOTEPE;

- 9K3aMeH U 3a4€T MPOBOAATCS B YCTHOW (pOpMe MJIH BBHITIOTHSIIOTCS B TUCBMEHHON
¢dopme Ha KOMITBIOTEPE.
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[Ipy HEoOXOOMMOCTH NpPEAyCMAaTPUBAETCSl yBEIWYCHHE BPEMEHH Ui IOATOTOBKH
OTBETA.

[lpouexypa mpoBeOeHHS  NPOMEXKYTOUHOW  aTTECTAllMM  JUIS  OOYYaroIIuXcs
YCTAQHABJIMBACTCS C Y4YETOM HX HMHIMBUAYAIBHBIX TCHUXO(U3UYECKHX OCOOEHHOCTEH.
[TpoMexyTouHast aTTECTALUsI MOKET IPOBOAUTHCS B HECKOJIBKO ITAIIOB.

[IpoBenenue mpoueAypbl OIEHMBAHUS PE3YJIbTATOB OOYYEHHS JIOMYyCKAeTCs C
UCTIOJIb30BAaHUEM JMCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTHH.

ObecneunBaercs A0CTYN K WHPOPMAIMOHHBIM U OMOIMOrpadMuecKuM pecypcam B CETH
Wurtepner s kaxaoro oOywaromerocss B (opMmax, aJalTUPOBAHHBIX K OrPaHUYEHUSM HX
3JI0POBbBSI U BOCTIPHATHS HHPOPMALIUU:

1) IUTSL CHIEMBIX U CIIA00BUIALINX

— B IICYaTHOHM (pOpMe yBETUUEHHBIM MIPUPTOM;

— B ()OpMe 3JIEKTPOHHOTO JOKYMEHTA;

2) IUISL TIIYXHUX M CIa00CTBIIIAIINX

— B IeUaTHOM Gopme;

— B (hopMe IIEKTPOHHOTO JJOKYMEHTA.

3) IUIs1 00YYArOIIUXCS ¢ HAPYIICHUSIMUA ONOPHO-BUTaTEIbHOTO armapara:

— B [IEYAaTHOH (opme;

— B (pOpMe JIEKTPOHHOTO JOKYMEHTA.

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEHEHME YUEBHOI'O ITPOLIECCA

VYuebnsie 3ansaTus npoBoasaTcs B ['maBunom kopmyce ol (r. HJonenxk, np. ['yposa, 6).
Jlis mpoBeieHUs JIEKIMOHHBIX, TPAKTUYECKUX U Ja00paTOPHBIX 3aHATUI TpedyeTcs ayauTopus,
000py/s0BaHHAs MEJOBOM WJIM MAapKEpHOW JIOCKOW, MYJIbTUMEIUIHBIA HPOEKTOp U 3KpaH,
HOYTOYK, KOMIUIEKT yueOHON MeOenu Ui CTYAEHTOB, pabodyee MECTO MpernoiaBaTess, BbIXOI B
WHTepHeT — MPOBOAHOM WK ¢ Ucoib3oBaHrneM Wi-Fi.

Jlis caMOCTOSITEIbHOM pabOThl MCHOJB3YIOTCS TEKCTOBBIE M 3JIEKTPOHHBIE PECypChl
Hayuno#i OMOIMOTEKM YHMBEPCHUTETa W JPYTUX DJICKTPOHHBIX OHONMMOTEYHBIX 0a3 NaHHBIX,
y4eOHO-METOIMUecKoe oOecleyeHne, MpPeACTaBICHHOE B Yy4eOHO-METOIUYECKOM KaOuHeTe
['maBHOTO KOpITyCa (aya.405).

OOyuaronyecss HMEIOT BO3MOXHOCTb  HCIIOJIB30BaTh y4yeOHBbIE MaTepualbl 110
JTUCLUILIMHE, pa3MelieHHble Ha tiatdpopme Moodle IlenTpa aucTaHimoHHOrO0 00pa3oBaHUsA
OI'bOY BO «/loul'Y». IIpn u3ydeHUn QUCHUIUIMHBI IPUMEHSIOTCS 3JIEKTPOHHOE O0y4YeHHe U
JUCTaHIIMOHHBIE 00pa30BaTeNbHbIE TEXHOJIOTHH.

C  ucnonp30BaHMEM  pecypcoB  IUIAT(GOPMBI  JUCTAHLMOHHOTO  OOpa3oBaHMS
OCYIIECTBIISIETCS TEKYIIMH KOHTPOJb 3HAHUH OO0y4aroUmIMXCsd Ha OCHOBE TECTUPOBAaHUSA U
IPOBEPKU PE3YIbTATOB CAMOCTOSATEIbHOM PabOTHI.

11. PEKOMEHAYEMAA JINTEPATYPA

11.1. OcHoBHas nuTepaTypa

1. Konmoropos, A. H. Dnementsl Teopur (GyHKIUM U (QyHKIMOHAILHOTO aHAIIM3a:
[YVueb. mocobue mar. cienuanbHocTedt yH-ToB] / A. H. Konmoropos, C. B. ®omuH. - 6-¢ u3g. -
M. : Hayka, 1989. - 624 c.

2. JNepkau, B. A. Jlekuuu no (QyHKIMOHAIBHOMY aHaiu3y : Yueb. mocobue / B. A.
Hepkau. - oneuk : JlouHY, 2005. - 133 c.

3. Hepesrun, M. C. Jlekuuu mno ¢yHKuMoHanbHOMY aHanu3y [Tekcr]. Y. 2
Jlunetinbie onepatopel / M. C. Jlepessrun, B. A. Jlepkau ; Jlonenkuit Ham. yH-T. - JloHENK :
HouHY, 2008. - 111 c.

4. Jepessrun, M. C. 3amaun k Kypcy GyHKIHOHAJIBHOTO aHanu3a : MertoJ. nocodue :
[m1s1 ctyneHToB cnenuainbHocTeil "Matematuka', "Cratuctuka" u "llpuknannas matematuka"
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JTHEBHOU U 3a04. (hopm oOyuenwus]. U. 1 : Merpuueckue npoctpanctea / M. C. [lepessirun, B. A.
Hepkau, M. M. Manamyn ; Jlonen. Ham. yH-T. - {onenk : lonHY, 2005. - 49 c.

5. Jepkau, B. A. 3agaun x Kypcy GyHKIMOHAILHOTO aHAIM3a : METO/. TTocobue : [is
CTyIeHTOB crneuuanpHocTel "Matemaruka", "Cratuctuka" u "llpuknaanas maremaruka" Bcex
dopm oOyuenus|. Y. 2 : Jluneitnple ¢pynknuonansl / B. A. Hepkau, U. 0. Jomanor, M. M.
Manamyn ; Jonen. Hat. yH-T. - JJoneuk : JJouHY, 2006. — 46 c.

11.2. JlomonmHUTENBHAS JIUTEPATYpPA

6. Tpenorun, B. A. 3amaun ¥ ynpaxHeHus 1Mo (QyHKIHOHAILHOMY aHAIM3Y : ydeo.
nocobue Il YH-TOB Mo crnenuaibHocTH "Matematuka" u "llpukn. marematuka " / B. A.
Tpenorun, b. M. Iucapesckuii, T. C. Cobonesa. - 2-e uzn. - M. : ®uzmatiut, 2002. - 239 c.

7. Topomeukuii, B. B. Metonbl pemenus 3agad mo (yHKIMOHAILHOMY aHAIH3Y :
[V4eb. mocobue aiist yH-TOB 10 cnerabHOCTsIM "Matematuka', "Tlpukin. marematuka'] / B. B.
I'oponeuxwuii, H. 1. Haruu6una, I1. I1. Hacracues. - K. : Beima mk., 1990. - 477,[2] c.

12. HMH®OPMAIIMOHHLIE PECYPCBI

1. Hauunonanbhasi 3JIEKTPOHHAas OondbaMoTeKA (HOB): denepanpHas
rocyaapctBeHHas uH(popMaimronHas cucrema /| MunucrepctBo Kynbryper P®; Poccwuiickas
rocynapcTBeHHas oubnmnoreka. — Mocksa, 2019- . — URL.: https://rusneb.ru/ (mata oOpamieHus:
01.09.2023). — PexumM jgoctyma: cBOOOIHbBIH, moamucka. HeoOxoquma ycTaHOBKA MTPOrPaMMHOTO
oOecrnieueHus. — TeKCT: ANEeKTPOHHBIM.

2. eLIBRARY.RU: nayunas snektponHas 6ubnuoreka: caiit. — Mocksa, 2000- . —
URL: https://elibrary.ru (mata obpamenus: 01.09.2023). — Pexxum noctyma: Juis aBTOPH3OB.
NOJIb30BaTesIei. —TeKCT: AIIEKTPOHHBIN.

3. Hayunas snextponnass OubOmmoreka «KubepJlenmHkay: caiit / Accoruanms
«OTtkpeiTas Hayka». — Mocksa, 2014- . — URL: https://cyberleninka.ru/. — Pexxum nmocryna:
cBOOOAHBIN. — TEKCT: 3JIEKTPOHHBIMH.

4. DNeKTPOHHO-O0MOIMOTeYHAs cucreMa «Jlanb»: [caiiT]. — URL:

https://e.lanbook.com (mata obOpamenus: 01.09.2023). — Pexxum jgocTyma: JUisi aBTOPHU30B.
osb30BaTenen. — TeKCT: JIEKTPOHHBIM.

5. IBC KOpaiit: >nekTpoHHas O0MOIMOTEYHas cucTema: caT. — Mocksa, 2013. —
URL: https://biblio-online.ru (zata oopamenns: 01.09.2023). — Pexxum nocTyna: Uit aBTOPU30B.
IOJIb30BaTesel. — TEeKCT: 2JIEKTPOHHBIMN.

6. DyeKTpoHHO-0nb1uoTeunas: cucrema J{oul'V: caiitr / ®I'BOY BO «/lonl'Y». —
Honeuk, 2016- . — URL: http://library.donnu.ru/ (mara oopamenus: 01.09.2023). — Pexum
J0CTyMa: cBOOOAHBIHN. — TEKCT: 371€KTPOHHBIM.

7. JIeKTpOHHbI KaTtajgor Hayunoil 6ubmmoreku Jlonl'Y: pasnen caiira / Hb
Joul'Y. — Tekcr: snextponnsiit / DBC Jlonl'Y: caiit. — URL: http://library.donnu.ru/catalog/
(mara o6pamenusi: 01.09.2023). — Pexum gocTyma: TOHWCK CBOOOIHBIN, 3JIEKTPOHHBIC
JIOKYMEHTBI — [ Ttosb3oBarenei JJonl'y.

8. Juexktpounblii apxuB [doul'¥Y: pazgen caitta / HBb JHoul'Y. — Tekcr:
anektponHbli // OBC [onl'Y: caiit. — URL: http://repo.donnu.ru/ (mara oOpamieHus:
01.09.2023). — Pesxum roctyma: CBOOOHBIIA.

13. [TPOT'PAMMHOE OBECIIEUEHUE

1. Windows 7 PRO (kopnoparusnas nunien3us Joul'Y Ne 46484614)

2. Microsoft Office (koproparuHas nutier3ust JJol'Y Ne 46472919)

3. Microsoft Visual Studio (suniensust nporpammsl Dream Spark 1t BBICIINX Y4eOHBIX
3aBeJIeHUH)


https://rusneb.ru/
https://elibrary.ru/
https://cyberleninka.ru/
https://e.lanbook.com/
https://biblio-online.ru/
http://library.donnu.ru/
http://library.donnu.ru/catalog/
http://repo.donnu.ru/
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4. AntuBupyc Kacmepckoro, Adobe Acrobat Reader, xPDF (iuuensun GPL, Apache,
BSD 11 cBOG0JHOTO IPOTpaMMHOTO 00ECTICUEHHS).



