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|. AHHOTAIIMA
1. Heap 1 3a1a4¥ AUCHMIIIMHBI
Lespr0 OCBOEHMSI AUCLMILIMHEI SBIISICTCSL:
- 3HAKOMCTBO C OCHOBHBIMU METOJaMH (PYHKIIHOHATBHOTO aHAIIN3a,
- pa3BUTHE YMEHUH NPHUMEHATH ATH METOJbl K KOHKPETHBIM MAaTE€MaTHYECKUM
O00BEKTaM B IPYrUX 00JACTSAX MaTeMaTUKU, MAaTEMATUYECKON (PU3UKU, IKOHOMUKH.
3agayamMy OCBOEHUSI AUCUUILIMHBI SBISIOTCS: (DOPMUPOBAHUE Y CTY/AECHTOB
- CnocoOHOCTH NI€MOHCTpaluu OOIIEHAY4YHbIX O0a30BbIX 3HAHUNA €CTECTBEHHBIX
HAyK, MaTeMaTUKH U MHGOPMATUKH, TOHUMAHUE OCHOBHBIX (PaKTOB, KOHIICTIIIHA,
MPUHIIUIIOB TEOPUH, CBA3aHHBIX C MPUKIIATHON MaTEMAaTUKON U MH(OPMATHKOM;
- CnocoOHocT mpuoOpeTaTh HOBBIE Hay4Hble U NPO(ECCUOHATbHBbIE 3HAHUS,
UCITOJIb3Ysl COBPEMEHHbIE 00pa30BaTEIbHbIE U HHPOPMALIMOHHBIE TEXHOJIOTHH;
- CnocoOHOCTH MOHMMAaTh U IPUMEHATH B HUCCIENOBATEIbCKOW W MPUKIIATHON
NEATEIIBHOCTH COBPEMEHHBIN MaTeMaTUYECKHUN anmnapar;
- YMeHusi HCIOJb30BaTh MNpoOsieMHO-OpueHTHpoBaHHOe 110 s mpoBeneHus
pacyeToB, YUCIECHHBIX dKCIIEPUMEHTOB, BU3YyalU3allii PE3yIbTaToB;
- VYMeHua wuccnenoBatb M pemarb (OpMaNIM30BaHHBIE 3a/ayd, HUCIONb3Ys

AHAJIUTHUYCCKUC MCTOABI U CIICIUAIIM3NPOBAHHOC I10.

2. Mecto mucuuiuinnbl B cTpykrype OOII

OyHKIUOHAIBHBIA aHAJIU3 OTHOCUTCS K paszaeny «MareMaTtudecKum»
oOs3aTenbHOM yacTu broka 1.

OyYyHKIUOHAIBHBIA aHAIW3 — 3TO OJWH U3 BaXHEUIIMX Pa3AeioB
MaTeMaTUKH, KOTOPOMY YIeNsieTcsi OOJIbIlIoe BHUMaHHE B 0Opa30BaTeIbHBIX
porpaMMax BEIYyUIMX MHUPOBBIX YHUBEPCUTETOB. [lo cBoeMy coJepKaHUIO
GyHKIMOHATBHBIA ~aHAM3 TECHO CBS3aH C MaTEMaTHYECKUM aHaJU30M,
reoMeTpueil U anreOpoil, BRIUUCIUTEIHPHOW MATEeMAaTHUKON U JPYTUMHU BaKHBIMU
pazzaenamMu MateMaTUKu. MeToj bl (DyHKIIMOHAIBLHOTO aHaIn3a HaXOIST IIUPOKOE
NPWIOKEHUE TPU H3yYeHUH (DU3UYECKUX, COIHMAIBHO-IKOHOMUYECKUX U

(bMHaHCOBBIX MPOIIECCOB.



JIist  ycmemiHOTO — YCBOGHHSI Kypca  HEOOXOAWMBI  3HAHWUS  OCHOB
MaTEeMaTUYECKOTO aHaIN3a, anreOpsl 1 TEOMETPHH.

B mporiecce u3yueHus AUCHUIUIMHBI CTYJIEHTHI JOJDKHBI O3HAKOMHUTBCS C
OCHOBHBIMU  TIOHSATUSIMU  (YHKIIMOHAJIBHOTO  aHalu3a, W3YyYUTh Ppa3feibl
(GYyHKIHMOHATBHOTO aHallh3a, HEOOXOJUMBbIE [JIi UCIOJIb30BaHUSL B JPYrUX
MaTeMaTUYeCKUX  JIMCUMIUIMHAX;  MaTeMaTUYeCKHe  METOJAbl  pEelIeHUS
mpoeCCHOHANBHBIX 3a/1ad, YMETh NPUMEHSATh MaTEMaTUYECKUE METOMBI TMpHU
pemieHUM MPodecCHOHANBHBIX 3a7a4, OBJIAJIETh MATEMAaTUYECKUM arapaToM,
HEO0OXOMMBIM TSI MPOGECCUOHATBHOU e TETLHOCTH.

[To okoHuYaHMIO Kypca CTYAEHTBHI JOJKHBI OBITH CIOCOOHBI MPUMEHSTH
U3YyYEHHBIE  METOABl B COOCTBEHHBIX HCCIEIOBAaHUSX U  KOPPEKTHO
MHTEPIIPETUPOBATH MOJYYCHHBIE PE3YJIbTATHI.

Mertonbl (PyHKIIMOHAIBHOTO aHAIM3a UCIONB3YIOTCA B KypcaXx OOBIKHOBEHHbBIE
i QepeHIaIbHbIe  YPaBHEHUS, YPABHEHUSI MAaTEMaTW4eCKOM (DU3UKH, TEOpHs
BEPOSTHOCTEN M MaTeMaTUYeCKasi CTATUCTUKA, ONITUMAIILHOE YIIPABJICHUE, SKOHOMUKA

U JIPYTHUX.

3.00beM  IUCUHMILIMHBI 6 3Q4ETHBIX  CJIUHMII, 216
aKaJeMUYECKHX 9acoB, B TOM YHCJI€:
KOHTAKTHAsS ayJIUTOPHAas padoTa: jiekiuu 62 Jaca,; MpaKTHIecKue 3aHsITus 62

Jaca,
KOHTAKTHAsI BHeayJIUTOpPHAs padora: KOHIpOJIB CaMOCTOSITENTHHOW  PaOOTHI
-- , B TOM YHCIIe KypcoBasi pabota ___ -- ;
caMocTosiTeibHast padora: 92 4acoB, B TOM 4YHCJIE KOHTPOJb
36

4, IlepeyeHnb IVIAHUPYEMBIX Pe3yJIbLTATOB 00y4eHHUs] 10 TUCHUILIMHE, COOTHECEHHBIX
¢ IVIAHUPYEMbIMH Pe3yJIbTaTaAMHU OCBOCHHSI 00Pa30BATE/ILHOI MPOrPAMMBI

[Lnanupyembie ILianupyemblie pe3yibTaThbl 00yUeHHUs 10 JUCHUILTHHE
Pe3yJIbTAThI OCBOEHHS

o0pa3oBaTeJIbHOMI

MPOrpaMMbI

(¢popmupyembIe

KOMIIETEHIIUH)
OIlK-1 Crmocober | OIIK-1.1  3HaeT OCHOBHBIE TOJNOXKEHHS U  KOHIIEIIUU
TIPHMEHSTh MaTEeMaTHYECKHUX M €CTECTBEHHBIX HAYK
(yHIaMeHTaIbHbIE OIIK-1.2 Peraer THIIOBBIE MaTeMaTHYECKHE 31
3HAHUA, IOJY4YEHHBIE B CCTCCTBCHHOHAYYHBIC 3a/1a4
001acTn OIIK-1.3 PabGoraeT cO CcTaHZapTHBIMH MaTEeMaTHYECKUMHU




MaTEeMaTU4YECKUX U | MOACTSIMH NIPH pelIeHHH MPO(PECCUOHATBHBIX 3a1a4

(vm) €CTECTBEHHBIX
HAayK, W HCIIOJIB30BaTh
UX B PO ECCHOHATLHON
JIESITEIILHOCTH

5. dopMa NMPOMEKYTOUHOI aTTecTallMM — 3a4eT B 4 ceMecTpe W dK3aMeH B 5

ceMecTpe.

6. S3bIK MpenogaBaHusi PyCCKHIA.

Il. Conepaxanme AMCHMILVIMHBL, CTPYKTYPHPOBAaHHOE IO TeMaMm (pasgejam) ¢

YKazaHuemM OTBEAEHHOI0 HA HMX KOJHMYECTBA aKaJeMHYECKHUX YACOB U BH/IOB

YUeOHBbIX 3aHATUH

KonrakTtHas pabora (dac.)
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Teopust MHOYKECTB 18 6 6 6
Tomnonoruyeckue 22 6 6 10
MIPOCTPAHCTBA
Metpuueckue 34 10 10 14
MIPOCTPAHCTBA
HopmupoBanHbie 34 10 10 14
MIPOCTPAHCTBA
EBKIINIOBEI 5 37 8 8 12
TJIbOEPTOBBI
MIPOCTPAHCTBA
JIuneiinbie 41 10 10 12
(byHKIIMOHATIBI 51
JIMHENHBIE ONIEPaTOPbI
CrnexrtpanabHas Teopusi 22 4 4 8
O6001IeHHBIE PYHKITUU 22 4 4 8
HNHuTerpanbHbie 22 4 4 8
YpaBHEHUS
Hmoeo 252 62 62 92




I11. O0pa3oBare/ibHbIE TEXHOJIOTHH

VYyebHas nporpamMma —

HaMMCHOBAHHUC PA3CIIOB

Bun 3anatusa

O0pa3oBarenbHbIE TEXHOJIOTHH

U TeM
Teopust MHOXKECTB Jlexiun, 1. M3noxeHue TeOpeTHIECKOro

MIPAKTUYECKUE Marepuana

3aHATHUSA 2. Pemenue 3amau
Tononornueckue Jlekuun, 1. N3noxeHue TEOpEeTUIECKOTO
MPOCTPAHCTBA MIPAKTUYECKUE Marepuana

3aHATUS 2. Pemenue 3amau
Metpuueckue Jlekuuu, 1. N3noxxeHue TEOPETUUECKOTO
MIPOCTPAHCTBA MIPAKTUYECKHE MaTepuasa

3aHATUS 2. Pemenue 3amau
Hopmuposaunsie Jlexuun, 1. M3znokeHue TeOpeTHIECKOro
MIPOCTPAHCTBA MIPAKTUYECKHE MaTepuasa

3aHATUS 2. Pemenue 3amau
EBkinioBEI u | Jlekmuu, 1. N3noxeHue TEOPETUUECKOTO
TUIBLOEPTOBBI MPAKTUYECKUE Marepuana
MPOCTPAHCTBA 3aHATUS 2. Pemenue 3amau
Jlunerinbie Jlexkuuu, 1. N3noxxeHue TEOPETUUECKOTO
byHKIIMOHAIBI U | IPAKTUYECKUE Marepuana
JIMHEWHBIE OIIEPATOPHI 3aHATUA 2. Pemenwue 3amau
CnekrtpanbHas Teopus Jlexuun, 1. V3nokeHne TeOpeTHIECKOTo

MPAKTUYECKUE Marepuana

3aHATUS 2. Pemenue 3amau
O600mmennbie PyHkIuu | Jlekmum, 1. M3znoxxeHue TeopeTUIeCcKoro

MPAKTUYECKUE Marepuana

3aHATUS 2. Pemenue 3amau




HNnTerpanbHbie Jlexuuu, 1. N3noxxeHue TEOPETUIECKOTO
YPaBHEHHUS MPAKTUYECKUE Marepuaia

3aHATUS 2. Pemenue 3amau

[IpenonaBanrie y4eOHOM JUCUMIUIMHBI CTPOMTCA HAa COYETAaHUH JIEKLUH,
MPAKTUYECKUX 3aHATUN U Pa3NUYHBIX (DOPM CaMOCTOSITEIbHOM pabOThI CTY/IEHTOB.
B nponecce 0cBOCHHS TUCUMILIMHBI UCIIOJIB3YIOTCS CIEAYIOUE 00pa30BaTeIbHbIE
TE€XHOJIOTUH, CHOCOOBI U METOJbl (POPMHUPOBAHUSI KOMIIETEHIIMH: TpagullMOHHbIC
JEKIUU, TMPAKTUYECKUE 3aHATUA B  JUAIOTOBOM  PEXHUME, BBINOJHECHHE
WHIUBUYAJIBHBIX 33JJaHUI B pAMKaX CaMOCTOSITEIbHON paOOTHI.

JluctumimHa npeaycMaTpUBaeT BBIMOJHEHUE KOHTPOJIBHBIX PaOOT, MHUChbMEHHBIX

JIOMAIITHUX 3aJIaHH, pacueTHO-TpaduyecKux padoT.

IV. Ounenounble MaTepuaibl JAJsi NPOBeAeHUs TeKylleil W MPOMeKYTOUYHOI
aTrTecTaluM 00y4aKOIUXCH

s mpoBeaeHus TEKyIIen U MMPOMEKYTOUYHOU aTTECTALIUU:

OIIK-1 Cnocoben npuMeHsTh QyHIaMEHTaIbHbIC 3HAHUS, TTOJIyYeHHbIE B 001aCTH
MaTeMaTHYeCKuX U (WJM) €CTECTBEHHBIX HayK, M UCIOJb30BaTh HUX B
npoecCHOHANBbHOM eI TEIbHOCTH

OIIK-1.1 3Haer OCHOBHBIE TIOJOXKEHUS M KOHLENIHAM MAaTeMaTUYECKUX U
€CTECTBEHHBIX HAYK

1. Teopema Kantopa-bepumreitna.

2. Ilpocreiimme MprUMEHEHUS IPUHIIAIIA CKUMAIOIINX 0TOOpakeHN!

3. HemnpepsiBHBIE OTOOpaXKEHHS TOMIOJIOTUYECKUX MPOCTPAHCTB.

4. CyuiecTBOBaHHE OPTOTOHATBHBIX 0a3MCOB, OPTOTOHAIU3ALIUS
5

JIuneiinbple PyHKIIMOHAJIBI HA HOPMUPOBAHHBIX MPOCTPAHCTBAX

Crnioco0 mpoBeieHUs — MUChbMEHHBIH.
Kpurepun ouenuBanus:

Jlan ipaBWIIBHBINA Pa3BEPHYTHIA OTBET — 2 Oasa;



OTBeT cOAEPKUT HETOUHOCTH — 1 Oasi.

OTBeT He MpaBWIbHBIN Wiu He faH — () 6anoB.

OIIK-1.2 Pemraet THNoOBbIE MATEMAaTHUYECKHE U €CTECTBEHHOHAYYHBIE 3a/1a4
1. /-\X(t)z X(\/E ) Hcerenosath OIeparop Ha JMHEHHOCT U HenpepbiBHOCTH BC [0;1].

Breraucnuts HOpMY. SIBnsieTcs I OH BIIOJIHE HerepBIBHBIM?

1
2. F(x)= j x(tz)dt. UccnenoBars GyHKIMOHA HA JTMHEHHOCTh U HEMPEPHIBHOCTH B
0

C[0;1]. Borumcnuts HOpMY.

Crnioco0 npoBeAeHHs — MMCbMEHHBIN.

Kpurepun onennBanus:

3aaya pelieHa NoJHOCThIO - 6 OaloB;

3agada COJIEpKUT HETOYHOCTH U HE3HAUUTEIIbHBIC OLIMOKH - 4 Oaia;
Pemenue conep XUt 3HaYUTENbHbIE OIIMOKH - 2 Oaila.

Pemenue conepkuT rpyObie OIIMOKY WM HE pemanach - 0 0amios.

OIIK-1.3 Pabotaer co CTaHAAPTHBIMH MAaTEMATUYECKHUMH MOJACISAMH TIPH
pereHnr mpodeCCHOHANBHBIX 3a71a9
1. TlocTpouTh 2 pa3nUYHBIX TOMOJIOTHMUYECKUX TMpocTpaHcTBa X, Y Ha MHOXeCTBe u3 4
TOYEK, OXapaKTepu30BaTb HX IO CBOMCTBaM OTACIUMOCTH, U TOCTPOUTH
HEIPEPHIBHOE OTOOPAKEHUE f : X —>Y .
2. HaifTm yeThipe TEpBBIX WICHA IMpoIecca OPTOTOHAIM3AIMH ITOCIEA0BATCIIEHOCTH
1,t,2,£3,... B npocTpaHCTBE:

H[-1,0], B KOTOPOM CKaJIIpHOE MIPOU3BEICHUE (X,y)=

[ ) y(® +x @)y’ (®))dt

Cnoco0 mpoBeieHHs — MUChbMEHHBIH.



Kpurepun onenuBanus:

3amada penieHa moaHOCThIO - 6 OAIIIOB;

3aaya CoEp>KUT HETOYHOCTU U HE3HAUUTENbHbIE OLINOKY - 4 Oana;
Pemenne copepKUT 3HAYUTENbHBIE OMIMOKY - 2 asia.

Pemenue conepkut rpyOble OMOKY WM He pernanach - 0 6anios.

V. Y4ueOHo-MeToqn4YecKoe U HH(POPMALMOHHOE o0ecedeHHe JUCIUILIHHbI

a) OCHOBHas JIMTEpaTypa:

1. JleGenes, B. . ®yHKIIHMOHAIBHBIN AHAJIU3 U BBIYUCIIUTEIbHAS MaTeMaTHKa:
yuebHoe mnocooue / B. U. JlebeneB. — 4-e uzn., mepepad. m gomn. — Mocksa:
Owmzmarimr, 2005. — 294 c¢. — Pexum [gocryma: no TOOAINUCKE. —
URL.: https://biblioclub.ru/index.php?page=book&id=68363

2. Pesuna, C.B. DOyHKNMOHATBHBIM aHaIW3 B MpUMEpax M 3amavax: ydeOHoe
nocodbue / C.B. Pesuna, JI.U. CazonoB; ®enepaibHOE areHTCTBO M0 00pa30BaHUIO
Poccuiickoit ®Depneparuu, DenepanbHOoe TOCYJApCTBEHHOE 00pa3oBaTelbHOE
YUpEKJICHHUE BhICHIEro npodeccuoHanibHOoro oopasoanus "FOxubii penepanbHbIi

yauBepcuter". -  PoctoB-v//l: MzmarensctBo  IOkHOrO  (benmepanbHOro
yauBepcuteta, 2009. - 120 c. - 6ubmuorp. c: C. 118-119. - ISBN 978-5-9275-
0683-5; [DIEeKTPOHHBII pecypc]. - Pexxum

noctyna: http://biblioclub.ru/index.php?page=book&id=240944

3. I'mazpipuna, II. 1O. @yHKUMOHAJIBLHBIN aHAJIU3: TUIIOBBIC 3aJayu: y4yeOHOE
nocobue / Il FO.I'maseipuna, M. B. [eiikanosa, JI. ®. Kopkuna; Ypanbckuid
dbenepanbhbiii yauBepcuteT uM. nepsoro [lpesunenta Poccun b. H. Enbruna. —
ExarepunOypr: W3nmarenscTtBO Ypanbckoro yHuBepcutera, 2016. — 219 c. —

Pexum Jlocrymna: 1§(0) ITOJITUCKE. -
URL: https://biblioclub.ru/index.php?page=book&id=689057

0) IOTIOJTHUTEIIbHAS JIUTEepaTypa:

1. Kpenkoropckuii, B.JI. ®yHkuuoHanbHbI aHanu3: ydeOHoe mnocodue /
B.JI. Kpenkoropckuii; MunucrepctBo  oOpazoBanusi W Hayku  Poccun,
denepanbHOE TOCYIAPCTBEHHOE OIO/DKETHOE 00pa3oBaTelIbHOE —YUpEKICHHE
BbICIIETO  mnpodeccuoHabHOTO  oOpa3zoBanust «Ka3aHCKHMW  HAIMOHAJBHBIN
MCCIIEIOBATENIbCKUM TEXHOJOTUYECKUM yHUBepcuteT». - Kazanp: M3marenscTBo
KHUTY, 2014. - 116 c.: Tabmn., rpad., un. - bubmaumorp. B ku. - ISBN 978-5-7882-
1650-8; [DnmeKTpOHHBIH pecypc]. - Pexum
noctyma: http://biblioclub.ru/index.php?page=book&id=428727

2. Tpenorun, B.A. @yHkunoHanbHbId aHanu3: yueOHuk / B.A. Tpenorun. - 3-e
u3a., ucnp. - M.:. ®wuwsmaraur, 2002. - 488 c. - ISBN 5-9221-0272-9;
[DneKkTpOHHBII pecypcl]. . Pexum JIOCTyTa:
http://biblioclub.ru/index.php?page=book&id=82613



https://biblioclub.ru/index.php?page=book_red&id=68363
http://biblioclub.ru/index.php?page=book&id=240944
https://biblioclub.ru/index.php?page=book_red&id=689057
http://biblioclub.ru/index.php?page=book&id=428727
http://biblioclub.ru/index.php?page=book&id=82613

2) IIporpammHoOe obecrieueHne

KomnbrorepHblii Kiaace GpakyJabTeTa NPUKIJIATHOA MATEMAaTHKH U KHOepHeTHKHU Ne 40
(170002, TBepckasi 00.1., r.TBepb, CaoBblii epeyJiok, a1.35)

Adobe Acrobat Reader DC - Russian

O€eCILIaTHO

Apache Tomcat 8.0.27

OecIUIaTHO

Cadence SPB/OrCAD 16.6

l'ocynapcTBeHHBINM KOHTPAKT HA IIOCTABKY
JIMIICH3UOHHBIX MPOrPAMMHBIX TPOAYKTOB 103 -
I'K/09 ot 15.06.2009

GlassFish Server Open Source Edition

411 OeCIIaTHO
Google Chrome OecIuIaTHO
Java SE Development Kit 8 Update 45 SeCIUIATHO
(64-bit)

JetBrains PyCharm Community SeCILIATHO
Edition 4.5.3

JetBrains PyCharm Edu 3.0 OecIuIaTHO

Kaspersky Endpoint Security 10 mst
Windows

Akt Ha nepenauy npas [1K545 ot 16.12.2022

Lazarus 1.4.0

OecCIUIaTHO

Mathcad 15 M010

Akt npenocrasnenus npas M1C00000027 ot
16.09.2011

MATLAB R2012b

Akt npenoctasienus npas Ne Us000311 ot
25.09.2012

MHuoro(dyHKIIMOHAIbHBIN

penaktop ONLYOFFICE 6ecriatHoe | GecriiaTHO
I10
OC Linux Ubuntu 6ecruiataoe 10 OecIIaTHO
MiKTeX 2.9 OecIIaTHO
MSXML 4.0 SP2 Parser and SDK OecruaTHO
NetBeans IDE 8.0.2 OecCIIaTHO
NetBeans IDE 8.2 OecIuIaTHO
Notepad++ OecruiaTHO
Oracle VM VirtualBox 5.0.2 OecIIaTHO
- noroBop Nel3918/M41 ot 24.09.2009 ¢ 3A0

Origin 8.1 Sr2 «CodrJlaitn Tpeitn»
Python 3.1 pygame-1.9.1 OecruiaTHO
Python 3.4 numpy-1.9.2 OecIaTHO
Python 3.4.3 OecIaTHO
Python 3.5.1 (Anaconda3 2.5.0 64-bit) | 6ecruratHo
WCEF RIA Services V1.0 SP2 OecIIaTHO
WinDjView 2.1 OecraTHO
R Studio OecruraTHO
Anaconda3 2019.07 (Python 3.7.3 64-

OecriaTHO

bit)

3) CoBpeMeHHbIE MPOPECCHOHAIBHBIC 0a3bl JaHHBIX U HH(POPMAIIMOHHBIC CIIPABOYHEIE

CHUCTCMBbI




1. 9BC «ZNANIUM.COM» www.znanium.com;
2. I9BC «YHuBepcuTeTCKasi 0noamoTexa onJaiin» https://biblioclub.ru/;
3. 9BC «JIanp» http://e.lanbook.com.

4) [epeveHb pecypcoB HHPOPMAIOHHO-TETIEKOMMYHHUKAIIMOHHON ceTh « HTepHEeTY,

HCO6XOI[I/IMBIX JJI1 OCBOCHUA JUCITUTLIIMHBI

Wurepuer-yHusepeuter hitp://www.intuit.ru

V1. MeToanyeckue MaTepHaJibl VI 00y4aI0IMXCsl 110 OCBOEHHIO TUCIUTLIUHBI

B KaXXIOM CCMCCTPC IIPOBOIATCA 3 KOHTPOJIBHBIX MCPOIIPUATHA, PACIIPCACIICHUC

OoammoB  Mexny kotopeiMu  coctaBisier  30/30/40. KonTponbHble pabOTHI

IIPOBOJATCA B MMMCbMEHHOM (bOpMC. B 4 CCMCCTPC IIPOBOAUTCA PACUCTHO-

rpaduueckas padbora.

o~ O DR

Konrpoabnasi padora Ne 1 (4 cemectp).
BepHo 51 yTBeprkieHre (10Ka3aTh WU ONPOBEPTHYTh): AU B=B U 4.
BepHo 5u yTBeprkieHre (10Ka3aTh WU ONPOBEPTHYTh): AN B=B N 4.
Bepno nu yTBepxkaeHUE (A0Ka3aTh WM ONIPOBEPTHYTH): A\ B=B\ A.
BepHo nu yTBepxkAeHUE (A0Ka3aTh WIN ONIPOBEPTHYTH): AAB = BAA .
BepHo 11 yTBepkAcHUE (10Ka3aTh win onpoBeprayTh) ais f 1 X—-Y: f(A L B)
=Tf(A)Lf(B)
BepHo i1 yTBepKAcHUE (10Ka3aTh WK onpoBepruyTh) as f 1 XY f(A ~B)
=f(A)~1f(B)
BepHo 51 yTBepiKAcHUE (I0Ka3aTh Wik onpoBeprayTh) it T . X—>Y: f(A\B)
= f(A)\f(B)
BepHo 11 yTBepkAcHUE (10Ka3aTh WK onpoBeprayTh) ais 1 X—Y: f(A A B)
=f(A)Af(B)
f:X —Y HENpepbIBHOE 0TOOpaXkeHue «Hay. Toraa, eciu A — BCIOAY IJIOTHO B
X, TO f(A4)- BCIOAY ILUIOTHO B Y.

Kontpoabnas padora Ne 2 (4 cemectp).


http://www.znanium.com/
https://biblioclub.ru/
http://e.lanbook.com/
http://www.intuit.ru/

9.

Mosket nu map paguyca 4 ObITh COOCTBEHHBIM MTOJAMHOKECTBOM IIIapa paaunyca
3?

JlokazaTh, 9TO €Clii Map paauyca 7 COIEPKUTCSA B MIape paauyca 3, TO OHHU
COBMAJIAIOT.

Jloka3aTh, 4YTO OTKPBITBIA IIAp B METPUYECKOM TIPOCTPAHCTBE SIBIISETCS
OTKPBITHIM MHOXECTBOM.

[TocTpouTs IpUMEp MOANIPOCTPAHCTBA M — R?, B KOTOPOM:

CYIIECTBYET OTKPBITHIA IIap, SBISIONIUICS 3aMKHYTHIM MHOJKECTBOM, HO HE
3aMKHYTBIM IIaPOM;

CYIIECTBYET 3aMKHYTBHIN IIap, SBISIOMUANACS OTKPBHITHIM MHOXECTBOM, HO HE
OTKPBITHIM IIIAPOM.

Jlokaszath, 4TO 3aMBbIKAHHWE OTKPBITOTO IMapa B METPHYECKOM IPOCTPAHCTBE
COJICP>KUTCS B 3aKPBITOM IlIape, HO MOXKET C HUM HE COBIAATh.

[lyctb F, U F, — 3aMKHyTble MHOXXECTBA B METPHYECKOM IPOCTPAHCTBE,
F,~F, =2 . llocTpouTh OTKpBITBIE MHOXECTBA U, > F,,U, o F, TaKue, 4To
U nu,=09.

JlokazaTp, 4TO p(x,A)=0 TOTJa U TOJBKO TOI/A, KOTAAa X SBISETCS TOYKOU
MIPUKOCHOBEHUSI MHOXKECTBA A.

[TocTpouTs MpUMET 3aMKHYTOTO MHOXECTBA A M TOYKH X TaKWX, YTO IS
JH000H TOYKH ye A BBIIOJIHEHO po(x,y)> p(x,A), T. €. B A He CYIIECTBYeT
OJIMIKANIIIETO AJIEMEHTa K TOUKE X.

SIBnsieTcst U p(x, A) HEMIPEPBIBHOM (yHKIHMEN OT X?

10./lokazath, 49TO JiId JIIOOOr0O  MHOXKecTBa A  MHOXKECTBO  TOYEK,

YIOBJIIETBOPSIIOIUX YCIHOBUIO p(x,A)< s, OTKPBITO, @ MHOKECTBO TOYEK,
YIIOBJIETBOPSIOLIUX YCIOBUIO p(x, A) < &, 3AMKHYTO.
[Toka3aTh, 4TO BEKTOPHBIE MPOCTPAHCTBA — HOPMHPOBAHHBIE OTHOCHUTEIHHO

yKa3aHHbIX HOpM (11—19):

111", x| =supl

12.C, x| = sup|x



1315, x| = sup|x,|-
k

b Up
14.1°(a;b), ||x||=u“x(t)‘pdtJ .
x(1).

16.L" (a;h), || =esssup|x(t)|.

a<t<b

15.C[a;b], |X|=sup

ast<b

17.8(R), | =sup|x(t).

18.C'[a;b], ||x||_2max

a<t<b

t)‘

X t S
19. Lip[asb], I|= sup b]| (|t ] )|+t§[l£]|x(t)|.

KonTpoubnasi padora Ne 3 (5 cemectp).
1. CnoxeHue B ruIibOEpTOBOM MPOCTPAHCTBE HEMPEPHIBHO.
2. YMHOXEHHUE Ha KOMIUIEKCHBIC YHCIIa HEMPEPBIBHO.

3. CkansipHoe mpou3BeicHUEe HenpepbiBHO. [IpoBeputh ToXKaecTBA(4—Db5):
4. ey + =y =2(|X +IyI) (parererso napanrenorpamma).

5. 4(x,y)=|x+y| =|x=y[ +i|x+iy| —i|x—iy|" (monspusammonnoe Toxk1€CTBO).

6. Jloka3aTh, 9YTO B OaHaxXOBOM IMPOCTPAHCTBE HaJ R MOXHO BBECTH CKAaJISIPHOE
npoussenenue, 1 koroporo ||X|[?= (X, X) Torma m TompKO TOrZMA, KOrma mpu

J00bIX X,y BBITIOJIHSETCS PABEHCTBO
[x+ yIF +x= I = 2(° 1)
[IpoBepuTh, 4TO CIACAYIOIMINE BEKTOPHBIE IPOCTPAHCTBA SBIISIOTCS THILOSPTOBBIMU

(7—38):

7. 7. Izz{x;x:{éfl,f2 Z|§k| <oo} CO CKAJSAPHBIM HPOM3BEACHHEM (X,Y)= kank,

k=1

rac y={7’]1,l’]2,...}.

8. L2(S, i) co CKaISApHBIM IIPOM3BEICHUEM



(x.y)=[x(s)y(s)x-

SIBNSIOTCS 1IN TMHEHHBIME clieytomue Gpyaknuonans 8 C[0,1] (9-17):

1
9. F(X) = X(E)

10. F(x) = _E x(t)sign(t —~ %)dt.
11.F(x) = jt”zx(tz)dt.
12. F(x) = jt‘l/?’x(t)dt.

13. F(x) :jx(tz)dt.
14.F(x) =Xt ).
15. F () = [ (o)t

16. F(x) = max x(t).

0<t<1

17.F(x) = [ x*(t)dt

18.Kaxue u3 ¢ynkuuonanos 9-17 nenpepoisubl B C[0;1]? BEIMUCIUTE X HOPMBL.

19.Kakwue u3 Qpynkuuonanos 9-17 nenpepsiBsl B L’ (0;1) ? BEIYHCIMTEL MX HOPMBL.
Haiitu HOpMBI cienyromux (yHKIHOHAIOB B NIpoOCTpaHCTBEC,, €ciau OHU
OrpaHUYEHBI, X = (Xl,..., Xn,...) (20—23):

20. f(x)=x,.

00



KonrpoabHasi padora Ne 4 (5 cemectp).

SIBNAIOTCS JIM BIOJIHE HCTIPCPBIBHBIMU CJIICAYIOIIUE OIICPATOPBI B IIPOCTPAHCTBC

c[01]? B mpocrpaHcTBe LZ(O,l) (1—12)?
1. Ax(t)= Jl.x(s)ds :

1

o

2 y/[sint—sing|
o1

4, AX(t)=|tg x(s)ds.
b i

Py0e:kHbII KOHTPOJIL
Bomnpocs! k 3a4ety no Kypcy "@yHKUHOHAJBHBINA aHaau3" (4 cemecTp)

1. Tlowarue MHOXKECTBA.
2. Omnepanuu HaJl MHOXKECTBaMHU.

3. OToOpakeHUsI MHOYKECTB.



[Tonsitue pyHkMU, mpoodpas, odpaTHast PyHKLIHA.

OKBHBaJICHTHOCTh MHOKECTB.

4
3)
6. KoneuHble n O€CKOHEUHbBIE MHOKECTBA.
7. CueTHbIE MHOXECTBA.

8. HecueTHOCTh MHOECTBA JIEWCTBUTEIILHBIX YHCET.

9. Teopema Kanrtopa-bepHireiina.

10.TToHsITHE MOIITHOCTH MHOKECTBA.

11. Axcruoma BbIOODA.

12.MeTpudeckoe MpOCTPaHCTBO.

13.HepaBenctBa MunkoBckoro, ['enbaepa.

14 HenpepbIBHBIE OTOOPAKEHUSI METPUUYECKUX TIPOCTPAHCTB
15.U3ometpust

16.OTKpBITHIC U 3aMKHYThIE MHOKECTBA B METPUYECKUX MPOCTPAHCTBAX
17.3ambikaHuE B METPUUECKUX MPOCTPAHCTBAX

18.Cx0oaMMOCTh B METPUIECKUX TIPOCTPAHCTBAX

19.11n0THBIE MHOXKECTBA

20.1ToHBIC METPUYECKHE TPOCTPAHCTBA

21.Teopema O BIIOKEHHBIX IIapax

22.Teopema bapa

23.ITpuHINT CKUMAIOIIUX 0TOOpakeHUN

24 TlpocTeiiime NpuMEHEHUs MPUHITUIIA CKUMAIOIIUX OTOOpaKEHUM
25.KoMMakTHOCTh B METPUUECKUX MMPOCTPAHCTBAX

26.Teopema Apruena

27.0mnpeneneHne U NpuMepsl THHEHHBIX MPOCTPAHCTB

28.JIluneiinas 3aBUCHUMOCTh

29.IToanpocTpaHCcTBa TMHEHHOTO MPOCTPAHCTBA

30.0Ompenenenrie u MPpUMEPhI TOMOJIOTUUECKUX MTPOCTPAHCTB.
31.OTKpbIThIE U 3aMKHYTbhI€ MHOKECTBA.

32.CpaBHEHHE TOTIOJIOTHIA.

33.0npeaenstone CUCTEeMbl OKPECTHOCTEH.



34.ba3a Tomnonorumu.

35. AKCHOMBI CYETHOCTH.

36.HenpepsiBHBIE 0TOOpaKEHUS TOTIOJIOTHYECKUX TPOCTPAHCTB.
37.'omeoMOppHU3M TOMOIOTUYECKUX MMPOCTPAHCTB.
38.AKCHOMBI OTAEIIUMOCTH.

39.TloHsTHE KOMITAKTHOCTH.

40.HenpepsiBHBIE 0TOOpaKEHUST KOMITAKTHBIX TIPOCTPAHCTB.
41.HemnpepbiBHBIC (DYHKITUN HA KOMITAKTHBIX TPOCTPAHCTBAX.

42 .HopMupoBaHHBIC TTPOCTPAHCTBA

43.TloampocTpaHcTBa HOPMUPOBAHHOTO ITPOCTPAHCTBA

44 EBKIUAOBBI TPOCTPAHCTBA

45.CymiecTBOBaHUE OPTOTOHATBHBIX 0a3MCOB, OPTOrOHAIU3ALIUS

46.XapaKkTepucTUUECKOE CBOMCTBO E€BKIIUIOBBIX TPOCTPAHCTB
Bomnpocs! k 3k3ameny no kypcy "'@yHKIHOHAIBHBIN aHaau3'" (5 cemecTp)

ITonsiTHe MHOKECTBA.

Omnepanuu HaJi MHOKECTBAMH.

OToOpakeHUsT MHOXKECTB.

[Tonsitue dhyHkuuu, mpoodpas, oopatHast PyHKITHS.
DKBHBAJICHTHOCTH MHOKECTB.

KoneuHnrie 1 O€CKOHEUHBIE MHOKECTBA.

CueTHBIC MHOXKECTBA.

HecueTHOCTE MHOKECTBA NEUCTBUTEIBHBIX YHUCEIL.

© 0O N o O kR~ W DN PE

Teopema KanTtopa-bepHiureiina.

10.TToHsITHE MOIITHOCTH MHO>KECTBA.

11. Axcuoma BbIOOpA.

12.MeTpudeckoe MpoCTPaHCTBO.

13.HepaBenctBa MunkoBckoro, ['enbaepa.
14.HenpepbIBHbIE OTOOPAKEHUSI METPUUYECKUX TIPOCTPAHCTB
15.N3omeTpust

16.OTKpBITBIE U 3aMKHYTbIE MHOKECTBA B METPUUECKUX MPOCTPAHCTBAX



17.3aMbIkaHuE B METPUUYECKUX MPOCTPAHCTBAX

18.Cx0auMocTh B METPUUYECKUX MMPOCTPAHCTBAX

19.11n0THBIE MHOKECTBA

20.1ToHBIC METPUYECKHE TTPOCTPAHCTBA

21.Teopema 0 BIIOKEHHBIX IIapax

22.Teopema bapa

23.IIpuHIMI CKUMAIOIIUX 0TOOpakeHUN

24 IlpocTeiiiiye NpUuMEHEHUs MPUHIUIIA CKUMAIOIIUX 0TOOpaXKEHUN
25.KoMMmakTHOCTh B METPUUECKUX MPOCTPAHCTBAX

26.Teopema Apruena

27.0mnpeneneHne u NpuMepsl THHEHHBIX MPOCTPAHCTB
28.Jlunelinas 3aBUCHUMOCTh

29.IToanpocTpaHcTBa TMHEHHOTO MPOCTPAHCTBA

30.JIuneliHbie PYyHKIIMOHAIIBI

31.I'eomeTprUUeCKHit CMBICT JIMHEHHOTO (PYHKITMOHATIA
32.BrimmyKIible MHOKECTBA U BBIMTYKJIBIEC TEJa
33.0aHOPOIHO-BBITTYKIIbIE (PYHKIIMOHATBI

34.Dyuk1roHaa MUHKOBCKOTO

35.Teopema Xana-banaxa B JIMHEHHBIX MPOCTPAHCTBAX
36.0TaeIMMOCTh BBITYKIIBIX MHOKECTB B JJMHEHHOM MPOCTPAHCTBE
37.0mnpenenenre u MpuMeEPbl TOMOJIOTUYECKUX TTPOCTPAHCTB.
38.OTKpBITHIE U 3aMKHYThIE MHOYKECTBA.

39.CpaBHEHHUE TOIIOIOTHIA.

40.Omnpenenstoinue CUCTEMbI OKPECTHOCTEH.

41.baza TOmoJIOTuH.

42.AKCUOMBI CYETHOCTH.

43.HenpepsiBHBIE OTOOPAKEHUS TOTIOJIOTUYECKUX TIPOCTPAHCTB.
44 T'omeoMophU3M TOMOJIOTMYECKUX MMPOCTPAHCTB.
45.AXCHOMBI OTAETUMOCTH.

46.TToHssTHE KOMIIAKTHOCTH.



47.CueTHast KOMIIAKTHOCT.

48.HempepbIBHBIE OTOOPAXKEHHSI KOMITAKTHBIX MPOCTPAHCTB.

49.HenpeppiBHbIE PYHKIIMM HA KOMIAKTHBIX MPOCTPAHCTBAX.

50.HopMupoBaHHbIE TPOCTPaHCTBA

51.IToanpocTpaHcTBa HOPMUPOBAHHOTO MPOCTPAHCTBA

52.Teopema banaxa—IlIteitHraysa

53.Teopema 00 OTKPHITOM OTOOpaKEHUU

54.Teopema o 3aMKHYTOM TI'paduke

55.EBKJIMI0BBI IPOCTPAHCTBA

56.CymiecTBOBaHHE OPTOTOHAIBHBIX 0a3MCOB, OPTOTOHATH3AIIHS

57.HepasenctBo beccens

58.3aMKHYTBIC OPTOTOHAIBHBIE CUCTEMBI

59.1TonHbIe €BKINIOBHI IPOCTPAHCTBA

60.Teopema Pucca-®umepa

61.I'unp6epTOBO MPOCTPAHCTBO

62.Teopema 06 nzomopdusme

63.IToanpocTpaHcTBa, OPTOTOHANBHBIC JOTIOTHEHUS, TIPsIMasi CyMMa

64.XapakTepucTUYeCKOe CBONCTBO E€BKIMOBBIX TPOCTPAHCTB

65.Jlunelinbie GyHKIIMOHAIBI HA HOPMUPOBAHHBIX MIPOCTPAHCTBAX

66.Teopema Xana-banaxa B HOpMHpPOBaAaHHOM MPOCTPAHCTBE

67.0mnpeneneHue ConpsiKeHHOTo MPOCTPAHCTBA

68.CunpHast TOMOJIOTHSA B COMPSYKEHHOM MTPOCTPAHCTBE

69.I1pumepsl CONpsKEHHBIX TPOCTPAHCTB

70.00mmit Bua TMHEHHOTO (PYHKIIMOHAJIA B €BKJIMIOBOM IPOCTPAHCTBE.

71.BTopoe comnpsixeHHOE MPOCTPAHCTBO

72.Cnabas Tomosorusi U cjabas CXOAMMOCTh B JIMHEHHOM TOIOJIOTHYECKOM
MIPOCTPAHCTBE

73.Cnabas cXxoIUMOCTh B HOPMUPOBAHHBIX MPOCTPAHCTBAX

74.Cnabast TONOJIOTHS U cj1abast CXOAUMOCTD B COIPSKEHHOM IPOCTPAHCTBE

75.0rpaHn4eHHbIe MHOXKECTBA U COIPSKEHHOM IPOCTPAHCTBE



76.0mpeneneHne U NpUMepbl TMHEHHBIX OMIEPaTOPOB
77.HenpepbIBHOCTh U OTPAHUYEHHOCTD

78.CyMMa ¥ Mpou3BeICHHE ONEepaTOpOB

79.006patHbIii onepaTop, 00pPaTUMOCTD

80.ConpsikeHHbIE OTepaToOpPbl

81.ComnpsiKeHHBIH orepaTop B €BKJIMI0BOM IIPOCTPAHCTBE
82.CamocornpsiKeHHbIE OMepaTophbl

83.CnekTp omneparopa

84.Pe3onbpBeHTa

85. OyHKIIMOHATHHOE UCUNCITICHUE HEMTPEPHIBHBIX (PYHKIIHIA
86.CnekTpanbHas Teopema

87.0mnpenenenne U mpuMepbl KOMIAKTHBIX OTIEPaTOPOB
88.0OcHoBHBIE CBOMCTBA KOMITAKTHBIX OIIEPATOPOB
89.Co0OcTBeHHbIE 3HAUEHHSI KOMITAKTHOT'O ollepaTopa
90.KommakTHBIE OmepaTophl B THILOEPTOBOM ITPOCTPAHCTBE
91.CamoconpsiKeHHbIE KOMIIAKTHBIE OTIEPaTOPHI
92.HeorpanuueHHBIE OTIEPATOPHI

93.006nacTu onpeaenenusi, rpaduku, CONPSKEHHBIE OTIEPATOPHI U CIIEKTP
94.CumMeTpHYeCcKUEe U CaMOCOIIPSKEHHBIE OTIEPATOPHI
95.0OCHOBHOM KpUTEPHUH CaMOCOIIPSKEHHOCTH

96.CnekTpanbpHas Teopema

3axauu NI CaMOCTOATEIbHOM PadoThI
Teopust MHOXKECTB
1. Jlokazate ¢ nmomoibio TeopeMbl Kantopa-bepHiureliHa 3KBUBaJI€HTHOCTh MIIOCKOCTH
Y 3AMKHYTOI'O Kpyra Ha INIOCKOCTH.
2. Ha muockocTH 3aaHO MHOXECTBO IOMAPHO HEMEPECEKAIOUINXCs KpPYTroB.

Kaxko# MoxeT OBbITh MOIIIHOCTB 3TOI'O MHOXKECTBA.

TomnoJsiornyeckne NpoCTPaHCTBA



1. X — peryiapHOe TONOJIOTMYECKOE NPOCTPAHCTBO, A — KOMIAKTHOE
nogMHokectBO X, U — okpecTtHoCcTh A => I 3aMKHyTas OKpPECTHOCTb V
MHOxecTBa A: VcU

2. HOCTpOI/ITL 2 Pa3JINYHBIX TOIIOJIOTHYCCKUX IIPOCTPAHCTBA HAa MHOKCCTBC H3 4
TOYCK, OXapaKTCpu3oBaTb HX IIO0 CBOMCTBaAM OTACIIMMOCTH, U IIOCTPOUTH

HENPEPBHIBHOE OTOOPAXKEHUE f : X —Y .

MeTqueCKHe MpocTpancrBa

1. Jloka3ark, 4TO JIs JFOOBIX YETHIPEX TOYEK X, Y, Z, I METPUUECKOTO IIPOCTPAaHCTBA
(X, p) CIpaBeUIMBLI HEPABEHCTBA:
p(x,2)-p(y. 2) < p(x,y);
lo(x,2)- p(y,t) < p(x,y)+ p(z,t) (HepaBeHCTBO YETHIPEXYrONBHUKA).

2. I[OKa?)aTB, qTo dKCHUOMBI MCTPHYCCKOI'O IMPOCTPAHCTBA JKBHUBAJICHTHBI
cdieaymum IByM aKCHOMaM:
pxy)=0=x=y;

p(xy)< p(x,2)+ p(y, 2)-

HopmupoBaHHbIe NPOCTPaHCTBA
[Toka3aTh, 4TO BEKTOPHBIE IMPOCTPAHCTBA — HOPMHMPOBAHHBIE OTHOCUTEIBHO

yKa3aHHbIX HOpM (13—23):

! V2
n 2
1R d =[Sl
k=1
Yp

200 =[SP ], s p <),

EBKJIMI0OBBI H THJIB0EPTOBBI MPOCTPAHCTBA
1. PaccmoTpum BEKTOPHOE IIPOCTPAHCTBO JIMHENHBIX KOMOUMHaIUH

MepruoInYecKnx (GYHKIHN ¢ pa3nuyHbiMu niepuogamu X: R—C co CKaJsSIpHBIM

IpOU3BEJEHUEM (X, Y) = lim % f x(s)y(s)ds
T



H IIOIMOJIHUM €T0 I10 HOpME, OHpGI[CJ'IHGMOfI 9TUM IIPOU3BCACHUCM. YcTaHOBUTH

HecenapadesIbHOCTh TAKOr0 TMIIbOEPTOBA MPOCTPAHCTBA.

2. Jlokazath Tteopemy Iludaropa: «ecmu (Xi.,X))=0, k#/ u X=Zxk, mo

n 2
I =331 >

JIuneiinble GyHKUMOHAJIBI U JIMHEHHbIE OIIEPATOPbI

1. SIBnsrOTCSA M IMHEUHBIMU CIEAYIOLUE (PYHKIIMOHAIBI B C[01]:

F(x):j‘x(t)sintdt.

0

2. SIBASIOTCS T BIIOJTHE HEMPEPHIBHBIMU CIICIYIONIUE OTIEPATOPHI B MPOCTPAHCTBE

co4]? B mpocrpanctee L2(0,1)?

Ax(t):jﬂds,

CnekrpaJjibHasi TeOpUs

1. Haittu cnektp onepatopa A:C[0,1]— C[0,1], Ax(t)=tx(1).
O0600meHHbIe PyHKIMHT

1. Haiitu npou3BoaHYI0 (PyHKIIMU XeBUcana.

HNHuTerpanbHbie ypaBHEHUSA

1. Pemts uHTerpasbHOE ypasrenue X(H)=A[ Ol(t — Dx(s)ds+t

VIl. MaTepuajbHo-TeXHUYECKOE o0ecrieyeHmne

JIns aynuTOopHOM paboTHI.

VYuebnas ayautopuss Ne | Habop yuebHoil mebenu,

308 IKpaH,
(170002, Teepckas o00., | MPOESKTOP.
r.Teeps, CanoBbrit

Mepeynok, a.35)
VYyeOnass ayautopust Ne | HaGop yuebHoM Mebenn,
318 9KpaH,

(170002, Teepckas o00i., | IPOEKTOP.




r.Tseps,
TepeyJsok, a.35)

CazoBelit

JU1st caMoCTOSATENBHOM PaOOTHI.

kuOepHeTuxu Ne 40
(170002, Tsepckas 00d.,
r.Tseps,
TepeyJsiok, a.35)

CanoBbIit

[Tomewenune s | Kommberorep,
CaMOCTOSITEIILHOW  paboTHhI | DKpaH,
o0yJaromuxcsi: MIPOEKTOP,
KomnbroTepHbIit KJIacC | KOHIMIIMOHED.
dakynpTeTa  TMPHUKIATHON

MaTeMaTHKU u

VIIl. Cenenusi 06 00HOBJIeHHHU Padoyeil mMporpaMMbl TUCHUILINHBI.

PexBU3UTHI
No | OGHoBneHHBIN pa3zaen paboyeit Ornucanne BHECEHHBIX JIOKYMEHTA,
ILI. MIPOrpaMMbI TACIUTLTAHBI W3MEHEHHUH YTBEPIUBIIETO
U3MEHEHHS
1. 3. O0BeM IUCHUILINHGI Brigenenne yacoB Ha Ot 29.10.2020
MIPAKTUIECKYIO MTOJATOTOBKY rojia, MpoToKoI No
3 y4eHoro coBera
daxynpTera
2. Il. Coneprkanue AUCIMILIAHBI, Brigenenne yacoB Ha Ot 29.10.2020
CTPYKTYPHPOBAHHOE TI0 TEMaM MIPAKTUIECKYIO MTOJATOTOBKY rojia, mpoToKoi No
(pazmenam) ¢ yka3zaHHeM 10 TeMaM 3 ydeHoro coBeTa
OTBEJIEHHOI'0 Ha HUX KOJIMYECTBA dakyibreTa
aKaJIeMUYeCKHX YacOB 1 BUJIOB
yueOHBIX 3aHITUI
3. 5. @opma  mpomexyrouHoi | U3meneHue hopMbl Or 30.12.2021
aTTecTaluu MIPOMEXYTOYHOM aTTeCTalliu | roj1a, MPOTOKOI No
7 y4eHOro coBeTa
dakynpTera
4, V. YueOHO-MEeTOINYECKOE U BHueceHnbl n3MeHeHus B Or 29.09.2022
nH(pOpMallMOHHOE O0ecrieueHre | MporpaMMHOE OOecTieueHre rojia, mpoTokoi Ne
TUCIIUILINHEI 2 y4eHOTO COBETa
2) IIporpammHOe obecredeHne dakynpreTa
S. VII. MatepuanbHo-TexHUYECKOE | BHECEHBI M3MEHEHUs B Ot 29.09.2022
obecrnieucHue MaTepUaIbHO-TEXHUUYECKOE rojia, mpoTokoi Ne
obecrieueHre ayauTOpuit 2 y4E€HOro CoBeTa
daxynbpTera
6. V. YueOHO-METOIUYECKOE U BreceHnn! n3MeHeHus B Ot 24.08.2023

UH(POPMALIMOHHOE
o0OecrieueHne, HEOOXOIUMOE JIIISt
NPOBEJICHUS MPAKTUKU

2) [IporpammHoOe obecredeHue

porpaMMHoOe obecrieueHue

rojia, IpoTokos Ne
1 yaenoro cosera
daxynbpTera




