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|. AHHOTAIIMA

1. Ilesanb u 3a7a494 TUCHHUILINHBI

Ilembr0 OCBOCHUS AUCIUILINHEI SIBIISICTCS:

- 3HAKOMCTBO C OCHOBHBIMH METOJIaMH (DyHKIIMOHAJIBHOTO aHaJIN3a,

- pa3BUTHE YMEHUM MPUMEHSATH 3TH METOAbl K KOHKPETHBIM MAaTeMaTHUYECKUM

00BEKTaM B IPYyTrux 00JACTIX MATEMATHKH, MAaTEMATHICCKON (U3HKHU, SIKOHOMHKH.

3agayaMy OCBOCHUS JUCIUILIUHBI SBISIOTCS: (POPMHUPOBAHHUE Y CTYICHTOB

- CriocoOHOCTH JEMOHCTpaIlMK OOIIEHAyYHBIX 0a30BbIX 3HAHUW €CTECTBEHHBIX
HayK, MaTEMaTUKU U UHPOPMATUKHU, TOHUMAHUE OCHOBHBIX (DaKTOB, KOHIICIIIUMA,
MPUHITUIIOB TEOPUH, CBA3aHHBIX C MPUKIIATHON MaTeMaTUKON U HHGOPMATHUKOM;

- Cnocob6HocTH TIpUOOpEeTaTh HOBBIE Hay4dHble W TpodeccHOHAIbHBIE 3HAHMUS,

HCIIOJIB3YsA COBPCMCHHBIC 06pa30BaT€J'II>HI>I€ )51 I/IH(l)OpMaHI/IOHHBIG TCXHOJIOTHH,

- CnocoOHOCTH MOHUMATh U IIPUMCHATL B HCCHGIIOB&TGHBCKOﬁ )51 HpPIKJI&IIHOﬁ

JEATEIbBHOCTH COBPEMEHHBIN MaTEMaTUYECKUM annapar;
- YMeHusi HCNOJb30BaTh MNpoOsieMHO-opueHTupoBaHHoe I1O0 mis mpoBeneHust
pacyeToB, YUCICHHBIX JKCIIEPUMEHTOB, BU3yaIM3allui PE3YJIbTaTOB;

- VYMeHusa HCCIICAOBAaTL M pPCIIAThb Q)OpMaHHSOBaHHBIC 3aJlauy, MCIIOJIb3Yys

AHAJIUTHUYCCKUC MCTOABI U CIICIUAIIN3NPOBAHHOC I10.

2. MecTo nucuunMHbl B cTpykTrype OOII

OYHKIMOHAIBHBIM ~ aHallu3  OTHOCUTCA K  pasueny  «MaremaTu4ecKuii»

o0s3arenpHOoM yacTu biioka 1.

OYHKIMOHAIBHBIA aHAJIM3 — 3TO OJAWH W3 BAXHEHIINX Pa3leiOB MAaTEMATHKH,
KOTOpOMY yaeNsieTCsi OOJbIlIoe BHHMAaHHE B 00pa30BaTENIbHBIX Mporpammax
BEJIyIIUX MHUPOBBIX YHUBEpPCUTETOB. [0 cBOoeMy cojepkaHuio (pyHKIIMOHAIBHBIN

aHaJIN3 TECHO CBSI3aH C MAaTEMaTMYECKUM AaHAIM30M, F€OMETpPUEN M anreopoi,



BBIYMCIIUTEIBHON MAaTEMATUKOM W JAPYTMMH BaKHBIMM pa3iellaMd MATEMATHKU.
MeTtoapl  (GYHKIIMOHAJIBHOTO aHaM3a HAXOASAT UIMPOKOE MPHIOKEHHE TpU

HN3yUCHUU (bI/ISI/I‘ICCKI/IX, COIIMAJIBHO-3KOHOMHWYCCKHX U (I)I/IHaHCOBI)IX IIpoHecCCoB.

I[J'ISI YCIICIIHOT'O YCBOCHHA KypcCa HCO6XO,ZII/IMI>I 3HaHHUs OCHOB MAaTCMAaTHYCCKOI'O

aHaln3a, anredpbl U TEOMETPUU.

B mpouecce wu3ydeHHs JOUCUUIUIMHBI CTYAEHTHl JOJDKHBI O3HAKOMHTBCS C
OCHOBHBIMU  TOHATHSAMH  (PYHKUMOHAJIBHOIO  aHAJIW3a, H3YyYUTh PAa3Zeibl
(YHKIIMOHAJIBHOTO aHalu3a, HEOOXOOUMbIE IS HCIHOJB30BAaHUS B JIPYTUX
MaT€MaTUYECKUX  JUCUUIUIMHAX;  MaTeMaTHUYeCKHe  METOAbl  pEelIeHUs
npo(eCCHOHANBHBIX 3a/ay, YMETb NPUMEHSTh MaTeMaTHYeCKHe METOAbl IpHU
pelIeHUH MPO(PECCUOHAIBHBIX 3a/Ja4, OBJIAJIETh MATEMaTUYECKUM ammapaToM,
HEOOXOIUMBIM 7151 TPOPECCUOHATIBHON JIEATEIbHOCTH.

[To okOoHYaHMIO Kypca CTYIAEHTBI JOJIKHBI ObITh CIOCOOHBI IPUMEHSATh U3yUEHHBIE
METO/Abl B COOCTBEHHBIX UCCIEAOBAHUSAX W KOPPEKTHO HMHTEPIPETUPOBATH
IIOJIyYCHHBIE PE3YJIBTATHI.

Metoapl (QYyHKIMOHAIBHOTO aHaM3a UCIONb3YIOTCI B KypcaX OOBIKHOBEHHBIE
T QepeHIanbHble  YpPaBHEHUS, YPABHEHUSI MAaTeMaTW4yecKoll (U3UKH, TEOpHs

BepOHTHOCTeﬁ N MAaTCMAaTUYCCKaA CTATUCTHKA, OIITUMAJIBHOC YIIPABJICHUC, DKOHOMHKA

U IPYTHX.

3. O0béM AUCHUIIMHBI. 6 3aYeTHBIX eAUHUIL, 216 aKaJeMHYECKHX YacoB, B TOM
qucJie:

KOHTAKTHAaAl ayIUTOpPHAsi padora: Bcero 124 yaca, u3 HUX JieKuyu 62 yaca, B
T.4. TIPAKTUYECKas MOAroToBKa 31 yac; nmpakTuyeckye 3aHsaTust 62 Jaca, B T.4U.
MPAaKTUYeCcKas moaroToBka 31 yvac;

KOHTAKTHAsI BHEAYIMTOPHAs pa00oTa: KOHTPOJIb CAMOCTOSITENTLHON paboThl 0
4acoB, B TOM 4HCJe KypcoBas padota () 4acos,;

camocrositeIbHAas padora: 92 yaca, B TOM 4HCIie KOHTPOJb 36 4acoB.



4. IlepeyeHb IIAHMPYEMbIX Pe3yJILTATOB 00yUYeHHs 10 JUCHHILIMHE, COOTHECEHHBIX

¢ IVIAHUPYEMBIMH Pe3yJILTATAMHU OCBOCHHUS 00Pa30BaTeIbHON MPOrpaMMbl

ILnanupyembie
pe3yJIbTaThI
OCBOCHMA
00pa3oBaTeJIbHOM
MPOrpaMMblI

(popmupyembie

KOMTIETEHIIHH)

Ilnanupyempbie pe3yJibTaTbl 00y4eHHs 10 JUCHUILINHE

OIIK-1 Cnocoben
MPUMCHSTD
(yHIaMEeHTaJIbHbIE
3HAHUS, TIOJyYeHHBIC
B 00J1acTn
MaTeMaTHYECKUX U
(WTh) ecTeCTBEHHBIX
HayK, U
UCTIOJIb30BaTh UX B
npodhecCUOHAIBHOM

ACATCIIBHOCTHU

OIIK-1.1 Obnagaet 6a30BbIMU 3HAHUSIMU, TTOJTYYCHHBIMU
B 00JIACTH MaTEMAaTHUYECKUX U (WJIM) €CTECTBEHHBIX HAYK
OIIK-1.2 Mcnoap3yeT 6a30Bble 3HaHUS B 00J1aCTU
MaTEMaTUYECKUX U €CTECTBEHHBIX HAyK B

PO ECCUOHAIBHOM AESITENbHOCTH, BHOCUT HEKOTOPBIE
KOPPEKTHUBBI IPU UX UCIOJIb30BAHNHU B
po(heCcCUOHATILHON S TENIbHOCTH

OIIK-1.3 TlpumensieT u anantupyer GpyHIaMeHTaIbHbIe
HOHATHUSA U Pe3yJbTaThl B 0071aCTH MaTEMaTHUECKUX U
€CTECTBEHHBIX HayK K PELICHUIO 3a/1a4

npo¢eCCUOHATILHON JeATeIIbBHOCTH

5. @opma MpoMeKyTOUHOI aTTeCTAIMHU: 3a4eT B 4 ceMecTpe, PK3aMeH B 5 ceMecTpe.

7. SI3bIK NIpenogaBaHus PyCCKUM.

Il. Copep:xanne IUCHUILVIMHBI, CTPYKTYPHMPOBAHHOE MO TemaMm (pa3jejiaM) c
yKa3aHueM OTBeJIEHHOI0 HA HUX KOJMYECTBA aKaJeMHYECKMX 4YacOB M BHJIOB

yY4eOHBIX 3aHATHI



KonrtakTHas pabdota (4ac.)
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Teopusi MHOXKECTB 18 |6 3 6 |3
Tomonornyeckue 17 |6 3 6 |3 3)
IPOCTpaHCTBA
Mertpuueckue 29 |10 5 10 |5 9
MIPOCTPAHCTBA
HopMmupoBannbie 29 |10 5 10 |5 9
MIPOCTPAHCTBA
EBximmioBb1 n|32 |8 4 8 |4 16
TIIHOEPTOBBI
MIPOCTPAHCTBA
Jluneiinbie ¢ynkuonans: | 36 | 10 5 10 |5 16
Y JIMHEVHBIE ONIEPATOPhI
CrnekTpasibHas TeopHs 17 |4 2 4 |2 9
O060011eHHbBIE PYHKIIMT 18 |4 2 4 |2 10
WNurerpanbubie ypaBuenust | 20 | 4 2 4 |2 12
Hmozo 216 | 62 31 62 |31 0 92

I1l. O6pa3oBaTeibHBIE TEXHOJIOTHH




VYyebnas nporpamMmma —

HaWMMCHOBAHHC pPas3/IciiOB

Bun 3anstus

O6p330BaTCHBHBIe TEXHOJIOTHUHN

U TEM
Teopust MHOKECTB Jlekuum, 1. U3noxeHue TEOPETUIECKOTO

MIPAKTUYECKHE Marepuaa

3aHATHUS 2. Pemenue 3amau
Tomonornueckue Jlekuumn, 1. U3noxeHue TEOpETUIECKOTrO
IIPOCTPAHCTBA IIPAKTUYECKHE Marepuaa

3aHATHUS 2. Pemienue 3amau
Mertpuueckue Jlexuum, 1. U3noxeHue TeOpeTUIECKOro
IIPOCTPAHCTBA [IPAaKTUYECKHUE Marepualia

3aHATUA 2. Pemenue 3a1aq
HopmupoBanHbie Jlexuun, 1. U3noxeHue TeOpeTUIECKOTO
IIPOCTPAHCTBA [IPAaKTUYECKHUE Marepualia

3aHATUA 2. Pemenue 3a1au
EBKIM10BBI u | Jlekuun, 1. U3noxeHue TeOpPETUIECKOTO
THJILOEPTOBBI [IPAaKTUYECKUE Marepualia
IIPOCTPAHCTBA 3aHATUA 2. Pemenwue 3amaq
JIuneinbie Jlexkuumn, 1. U3noxeHue TEOpPETUIECKOTo
(GYHKIIMOHAIIBI U | IPAKTUYECKUE Marepuala
JIMHEWHBIE OIIEPATOPHI 3aHATUA 2. Pemenwue 3amaq
CnexrtpanpHas Teopus Jlexuum, 1. U3noxeHue TeOpeTUuIeCcKOro

IIPAKTUYECKUE Marepuala

3aHITHS 2. Pemrenne 3amau
O6o006mennbie pynkuuu | Jlekuuu, 1. U3noxeHue TEOPETUIECKOTO

IIPAKTUYECKUE Marepuasa

3aHATUSA 2. Pemenune 3amau




YPaBHEHHUS IIPAKTUYECKHE MaTepuaa

3aHATHS 2. Pemrenne 3agau

HNnTerpanbHbie Jlexkumu, 1. U3noxeHue TEOPETUIECKOTO

[IpenogaBanue yaeOHOM TUCITUIIMHBI CTPOUTCS HA COUETAHUU JICKIIHH,
MPAKTUYECKUX 3aHITUM U Pa3TUYHBIX (POPM CaMOCTOSITENHHONU PabOThI CTYACHTOB.
B nporecce 0cBOE€HHS TUCHUILIMHBI HCTIONB3YIOTCA CAEAYIOIINE 00pa30oBaTEIbHbIC
TE€XHOJIOTUH, CIIOCOOBI U METO/TbI (POPMUPOBAHUSL KOMIIETEHIUN: TPAIULIUOHHBIE
JIEKIIUU, IPAKTUYECKUE 3aHATUSA B THAIIOTOBOM PEXHUME, , BBIIIOJIHEHUE
WHIUBUYAJIBHBIX 33JJaHUI B pAMKaX CaMOCTOSITEIbHON paOOTHI.

JlucuuminHa npeycMaTpUBaeT BRIMOTHEHUE KOHTPOIbHBIX PabOT, MUChbMEHHBIX

JOMAIIIHHUX 33JIaHui, pacueTHO-TpaduyecKkux padorT.

IV. Onenounble MaTepuaibl JAJsl MPOBeIeHUS TeKyllell W MPOMeKYTOUYHOI

arrecTalui 00y4aromuxcs

Jliig mpoBeieHus TEKYLIEH 1 MPOMEKYTOYHOM aTTeCTalluu:

OIIK-1 Cnocoben npuMeHATh PyHIaMEHTaIbHbIE 3HAHUS, TIOJIyYEHHbIE B 00J1aCTH
MaTeMaTHUYECKUX U (MJIM) ECTECTBEHHBIX HAYK, U UCIOJIb30BATh UX B
npo¢eCCUOHANILHON JIEATEIIbBHOCTH

OIIK-1.1 O6nagaeT 6a30BbIMU 3HAHUSIMH, TIOJTYYCHHBIMU B 00J1aCTU

MaTEeMaTUYECKUX U (WJIN) ECTECTBEHHBIX HAYK

Teopema KanTopa-bepHiureiina.
[Ipocreiinne npuMEHEHUs! TPUHIMIA COKUMAOLIUX OTOOpaXKEHUN
HenpepbiBHBIE OTOOPAKEHUS TOMOJIOTMYECKUX MPOCTPAHCTB.

CymeCTBOBaHI/Ie OPTOIOHAJIBHBIX 6331/ICOB, OpTOIrOHaJIN3alluA

A A

JIunelinple PyHKIIMOHAIIBI HA HOPMUPOBAHHBIX MPOCTPAHCTBAX

Cnioco0 mpoBeieHNS — MMUChMEHHBI.



Kpurepnu ouenuBanus:
Jlan npaBUIBHBIN pa3BEepHYTHINA OTBET — 2 Oaslia;
OTBET COJIEPKUT HETOYHOCTH — 1 OaJl.

OTBeT He MpaBWIbHBIN WU He JaH — () 6anoB.

OIIK-1.2 Ucnons3yeT 6a30BbIe 3HAHUS B 00JIACTH MAaTEMAaTUYECKUX U
€CTECTBEHHBIX HaYK B TPOPECCUOHATILHON NEATEIbHOCTH, BHOCUT HEKOTOPbIE

KOPPEKTHBBI MIPU UX UCIOJIb30BAHNUHU B IPO(ECCUOHATIBHON AESITEILHOCTH
1. Ax(t): X(\/f ) UccrnenoBars Omeparop Ha JIMHEWHOCTL W HenpephiBHOCTE B C[0;1].

Breraucnourts HOpMY. SIBiIsieTCs 1M OH BIIOJIHE HGHpGpBIBHBIM?

1
2. F(x)= j x(tz)dt. UccnenoBars pyHKIMOHAN HA JIMHEHHOCTh U HEMIPEPHIBHOCTH B
0

C [0;1] . Beruuciautes HOpMYy.

Crioco6 npoBeieHNs — MUCbMEHHBIH.

Kpurepun oneHnnBanus:

3ajayda pelleHa MmojHOCThIO - 6 0aioB;

3aaya coAEepKUT HETOUHOCTH U HE3HAUUTEIbHbIE OLIMOKY - 4 Oasua;
Pemenue conepKUT 3HaUUTENbHBIE OIIMOKY - 2 Oasia.

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

OIIK-1.3 IlpumensieT u agantupyer GyHAaMEHTaIbHbIEC TOHSATUS U PE3YJILTATHI B
o0acTv MaTeMaTHYECKUX M €CTECTBEHHBIX HAYK K PEIICHUIO 3a/1a4
po¢eCCUOHATIBHON JIeSITEILHOCTH
1. TlocTpouTh 2 pa3nu4HBIX TOMOJIOTMUYECKUX MpocTpaHcTBa X, Y Ha MHOXecTBe U3 4
TOYEK, 0XapaKTEPHU30BaTh UX IO CBOKMCTBAM OTAECIUMOCTH, U IOCTPOUTH HEMTPEPHIBHOE
OTOOPaXKEHUE f : X —>Y .
2. Haiftu yeThlpe TEpBBIX WIEHA IMpoOIlECCa OPTOrOHAIM3AIMH TOCIEA0BATENbHOCTH

1,t,t2,£3,... B mpocTpaHCTBE:



0
HY[-1,0], B KOTOpOM CKansIpHOE Mpou3BeaeHue (X,Y)= J-(X(t) y(t) +x'(t)y’(t))dt
3

Cnoco0 nmpoBeieHUs] — MUCHbMEHHBIN.

Kpurepuu onieHuBaHus:

3amada penieHa MmoaHOCThIO - 6 OAIIOB;

3agava COIepKUT HETOYHOCTH U HE3HAUYUTENIbHBIE OIMOKY - 4 Oaa;
Pemenue conepKuT 3HaYUTENbHBIC OIIUOKH - 2 Oaia.

Pemenne copepkut rpyobie OMMOKN WK He perranach - 0 0amios.

V. YueGHo-MeToIu4YecKoe U MHPOPMALIMOHHOE 0O0ecniedeHre TUCHHUILTUHBI

1) Pekomenayemas jgureparypa
a) OCHOBHas JIUTepaTypa:

1. Tpenorun B.A. ®yHknuonanpHbIN aHanu3 : yueOHuk / B.A. Tpenorun. - 3-e
u3a., ucnp. - M. : ®usmaraur, 2002. - 488 c¢. - ISBN 5-9221-0272-9 ;
[D1eKTpOHHBIHI pecypcl]. - Pexum

nocryma: http://biblioclub.ru/index.php?page=book&id=82613

2. Jlanwnun A. P. @yHKIMOHANBHBIN aHau3: ydyebHoe mocodue / A.P. Jlanunus.
- ExarepunOypr: U3narensctBo Ypanbckoro ynusepcurera, 2012. - 200 c. -
ISBN 978-5-7996-0720-3; [DnmeKTpOHHBIH pecypc]. —Pexum
noctyna: //biblioclub.ru/index.php?page=book&id=239528

3. Acramoa U.B. ®yHKIIMOHATBHBINA aHATH3 | Y4€OHO-METOANYECKHIA KOMILIEKC
/ W.B. AcramoBa, B.A. Hukumkun. - 3-¢ u3m., ucmop. u jgom - M.
EBpazuiickuit oTkpbIThIN HHCTUTYT, 2011. - 110 c. - ISBN 978-5-374-00486-1
; [DJIEKTPOHHBI pecypc]. = Pexxum

noctyna: http://biblioclub.ru/index.php?page=book&id=90883

4. Konmoropos, A.H. DiemenTsl Teopun GyHKIUN U QYHKIIMOHATBLHOTO aHAJK3a
/ A.H. Konmvoropos, C.B. ®omuH. - 7-¢ u3a. - Mocksa : ®usmariur, 2012. -
573 c. - ISBN 978-5-9221-0266-7; To xe [Dnextponnsiii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=82563 (07.07.2019)



http://biblioclub.ru/index.php?page=book&id=82613
http://biblioclub.ru/index.php?page=book&id=239528
http://biblioclub.ru/index.php?page=book&id=90883
http://biblioclub.ru/index.php?page=book&id=82563

0) AONOTHUTE/IbLHAS JIUTepaTypa:

1. Peuna C.B. OyHKIHOHAJIBHBIA aHAIU3 B MpPUMEpax U 3ajayax :

yuebHoe
nocooue / C.B. PeBuna, JI.W. CazonHoB. - PoctoB-#/]] : U3gaTenscTBo FOxHOTO
denepanbHOTrO YHUBEpcuTeTa, 2009. - 120 c. - 6ubmauorp. c: C. 118-119. - ISBN
978-5-9275-0683-5 ; pecypc]. -
nocryma: http://biblioclub.ru/index.php?page=book&id=240944

[ DJIEeKTPOHHBII Pexum

. Kpenxoropckuii B.JI. ®yHknuoHanpHBIA aHaimu3 : ydeOHOe mocobue /
B.JI. Kpenkoropckuii. - Kazans : U3narensctBo KHUTY, 2014. - 116 c. : Tadm.,

rpad., ui. - bubmmorp. B kH. - ISBN 978-5-7882-1650-8 ; [DnekTpoHHBIHA

pecypcl].

- Pexum

noctyna: http://biblioclub.ru/index.php?page=book&id=428727

2) [TporpammHoe obecrieueHue

KommbroTepHblii ki1acce
(bakynbTeTa MPUKIATHON
MaTeMaTUKH U
kubepHetuku Ne 40
(170002, TBepckast 0011.,
r.Teepp, CanoBblii
nepeysok, a.35)

[Tepeuens mporpaMmmHOro oodecredeHus (CO CBOOOIHBIMU
munensusmu). Adobe Acrobat Reader DC, Anaconda3
2019.07 (Python 3.7.3 64-bit), Apache Tomcat 8.0.27,
Cadence SPB/OrCAD 16.6, GlassFish Server Open Source
Edition 4.1.1, Google Chrome, IntelliJ IDEA, 1I1S 10.0
Express, Java SE Development Kit 8 Update 191 (64-bit),
JetBrains PyCharm Community Edition 2019.2.1,
Kaspersky Endpoint Security mms Windows, Lazarus
2.0.12, MiKTeX, NetBeans IDE 8.2, Notepad++ (64-bit
x64), ONLYOFFICE Desktop Editors 7.1 (x64), Origin 8.1
Sr2, Python 3.10.7, R for Windows 3.6.1, RStudio
Desktop, Visual Studio Community 2022, VLC media
player, WinDjView 2.1, Unreal Commander v3.57x64

KomrmbrorepHsiit kitacce
No2 dakynbrera [IMuK Ne
249

(170002, TBepckast 00.1.,
r.Teepp, CanoBslii
nepeyoxk, a.35)

[lepeuenp nmporpaMmMHOTO obecredeHus (Co CBOOOHBIMU
munensusmu):  Adobe Acrobat Reader DC, Google
Chrome, Kaspersky Endpoint Security mas Windows,
ONLYOFFICE Desktop Editors 7.1 (x64), Python 3.10.7,
R for Windows 3.6.1, RStudio Desktop, Visual Studio
Community 2022, VLC media player,

Unreal Commander v3.57x64

1. CoBpemennsie npodeccuoHabHBIE 0a3bl TaHHBIX M WH(POPMAIMOHHBIC CIIPABOYHBIC

CUCTCMBI



http://biblioclub.ru/index.php?page=book&id=240944
http://biblioclub.ru/index.php?page=book&id=428727

N -

N

. 9BC «ZNANIUM.COM» www.znanium.com;
. 9BC «YHuBepcHuTeTcKasi 0nomorexa onjaiim» https://biblioclub.ru/;
. IBC «JIanb» http://e.lanbook.com.

. Ilepedenr pecypcoB HHGOPMAIMOHHO-TEJICKOMMYHUKAIIMOHHONW ceTn «MHTepHET»,
HEOOXOIMMBIX JUII OCBOCHHS JUCLIUIUIMHE]
* Caiit moaiep kK1 y4eOHOro0 Ipoliecca o Aucuuiutiae: http://prog.tversu.ru
* Bupryansnas oOpazopatenbHas cpeqa TBIY (http://moodle.tversu.ru)
» Hayunas 6ubmmorexa TBI'Y (http://library.tversu.ru)
» Caitr TeI'Y (http://university.tversu.ru)

V1. Metoauueckue MaTepuasibl 1Jis 00y4aIOIHUXCS 110 0CBOEHHIO TUCIMILTMHBI
B kaxxnom cemecTtpe mpoBOAATCS 3 KOHTPOJIBHBIX MEPONPUATHS, PACTIPEICIICHUE
oaioB mexay kotopbimu coctasisieT 30/30/40. KontposibHbie pabOThI

MIPOBOJIATCS B MUCbMEHHOU (popMme.

Kontpoabnasi padora Ne 1 (4 cemectp).

Bepno nu yTBepxkAeHUE (A0Ka3aTh UIN ONPOBEPTHYTh): AU B=BU 4.
Bepno nu yTBepxAeHUE (A0KA3aTh UIN ONPOBEPTHYTh): ANB=B N 4.
BepHo 51 yTBeprkieHue (1oka3ath UM ONPOBEPTHYTH): A\ B=B\ 4.

BepHo 51 yTBepkieHue (A0Ka3aTh WU ONPOBEPTHYTh): AAB = BAA .

ok WD e

BepHo i1 yTBepkaAcHUE (10Ka3aTh Wik onpoBepruyTh) s f 1 X—=Y: f(A L B)

=T(A) L f(B)

6. BepHo iu yTBepKaAeHUE (0Ka3aTh Wik onpoBepruyTh) ais f 1 XY f(A ~B)
=T(A)~f(B)

7. BepHo 1 yTBepxaeHue (10Ka3ath wim onpoBeprayTh) st 1 XY f(A\B) <
f(A)\f(B)

8. BepHo nm yTBepKAeHUE (JI0Ka3aTh WK onpoBepruyTh) mis f 1 X—Y: f(A A B)
=f(A)Af(B)

9. f:Xx —Y HemnpepsiBHOE OTOOpaxkeHue «Ha». Tornaa, eciu A — BCIOAY IUIOTHO B

X, TO f(4)- BCIOAY IUIOTHO B Y.

KounrpoabHasi padora Ne 2 (4 cemectp).


http://www.znanium.com/
https://biblioclub.ru/
http://e.lanbook.com/
http://prog.tversu.ru/
http://university.tversu.ru/

9.

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

JlokaszaTb, 4YTO €ciM Iap paguyca 7 COIEpXKUTCS B IIape paauyca 3, TO OHU
COBIIAAAIOT.

Jloka3aTb, YTO OTKPBITHIM IIap B METPHUUYECKOM TPOCTPAHCTBE SIBISETCA
OTKPBITBIM MHOXECTBOM.

[TocTpouts mpumMep NOANPOCTPAHCTBA M < R?, B KOTOPOM:

CYIIECTBYET OTKPBITBIN MIap, SBJISIOIIMICS 3aMKHYTHIM MHOXECTBOM, HO HE
3aMKHYTBIM IIaPOM;

CYIIECTBYET 3aMKHYTBIM IIap, SIBISIFOIIMKACA OTKPBITHIM MHOKECTBOM, HO HE
OTKPBITHIM ILIAPOM.

JlokazaTh, 4TO 3aMBIKaHHE OTKPBITOIO IIapa B METPHUYECKOM MPOCTPAHCTBE
COJIEPKUTCS B 3aKPBITOM ILIape, HO MOXKET C HUM HE COBIAAATh.

I[lycth F, U F, — 3aMKHYTbIE MHOXECTBA B METPUYECKOM IPOCTPAHCTBE,
F,"F, =. 1loCTpOUTBh OTKpBITBIE MHOXKECTBA U, > F,,U, o F, TakKUe, 4TO
U nu,=09.

Jlokas3ath, 4TO p(x,A)=0 TOrZAa U TOJIBKO TOIAA, KOrJa X sBJISAETCA TOYKON
MIPUKOCHOBEHUSI MHOXKECTBA A.

[TocTpouTh MPUMET 3aMKHYTOTI'O MHOKE€CTBA A M TOUKH X TaKUX, YTO JJIs JTFOOO
TOUKH y e A BBIIIOJIHEHO p(x,y)> p(x, A), T. €. B A He CylllecTByeT OimKaiiiero
DJIEMEHTA K TOYKE X.

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

10./loka3atp, yTO A7Is TFOOOTO MHOXKECTBA A MHOKECTBO TOUEK, YAOBIETBOPSIOIINX

YCIOBUIO p(x,A)< &, OTKPBITO, @ MHOXECTBO TOYEK, YIOBJIETBOPSIOIIUX
YCIIOBUIO p(x, A) < &, 3aMKHYTO.
[Ioka3aTh, 4TO BEKTOPHBIC IIPOCTPAHCTBA — HOPMHUPOBAHHBIE OTHOCUTEIBHO

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. Jloka3zaTh, YTO B 0aHaxXOBOM IMPOCTPAHCTBE HaJ R MOKHO BBECTH CKaJSPHOE
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 GpyHknuonans 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 menpeprisubl B C[0;1]? BEMUCIUTE X HOPMBL.

19.Kakwue u3 Qpynkuuonanos 9-17 nenpepsiBabl B L’ (0;1) ? BEIYHCIMTEL MX HOPMBL
Haiitn HOpMBI cremyromux (GYHKIIMOHAIOB B MPOCTpaHCTBEC,, €clii OHU
OrpaHUYEHBI, X = (Xl,..., Xn,...) (20—23):

20. f(x)=x,.

00



KonrpoabHasi padora Ne 4 (5 cemectp).

SIBNAIOTCS JIM BIOJIHE HCTIPCPBIBHBIMU CJICAYIOIIUE OIICPATOPbI B IMPOCTPAHCTBE

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 Kypcey "®@yHKIHOHAJBHBINA aHaau3" (4 cemecTp)

1. Tlowarue MHOXKECTBA.
2. Omnepanuu HaJl MHOXKECTBaMHU.

3. OTo0pa>keHUst MHOYKECTB.



[Tonsitue pyHkMU, mpoodpas, odpaTHast PyHKLIHA.

OKBHBaJICHTHOCTh MHOKECTB.

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

8. HecueTHOCTh MHOXECTBA JIEWCTBUTEIILHBIX YHCET.

9. Teopema Kanrtopa-bepHireiina.

10.TToHsITHE MOIITHOCTH MHOKECTBA.

11. Axcruoma BbIOODA.

12.MeTpudeckoe MpOCTPaHCTBO.

13.HepaBenctBa MunkoBckoro, ['enbaepa.

14 HenpepbIBHbIE OTOOPAKEHUSI METPUUYECKUX MPOCTPAHCTB
15.U3ometpust

16.OTKpBITHIC U 3aMKHYTHIE MHOKECTBA B METPHUUECKUX 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.IlpuHIMN CXUMAIOIIUX 0TOOpakeHUN

24 TlpocTeiiime NpuMEHEHUS MPUHITUIIA CKUMAIOIIUX OTOOpaKeHUN
25.KoMMakTHOCTh B METPUUECKUX MMPOCTPAHCTBAX

26.Teopema Apruena

27.0mnpenenenre U NpuMepbl TUHEHHBIX TPOCTPAHCTB

28.JIluneiinas 3aBUCHUMOCTh

29.IToanpocTpaHCcTBa TMHEHHOTO MPOCTPAHCTBA

30.0Ompenenenrie u MPpUMEPhI TOMOJIOTUUECKUX MTPOCTPAHCTB.
31.OTKpbIThIE U 3aMKHYThI€ MHOYKECTBA.

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.[1oHsATHE KOMITAKTHOCTH.

40.HempepbIBHBIE OTOOpAXKEHHS] KOMITAKTHBIX POCTPAHCTB.
41.HemnpepbiBHBIC (DYHKITUN HA KOMITAKTHBIX TPOCTPAHCTBAX.

42 .HopMupoBaHHBIE TPOCTPAHCTBA

43.TloampocTpaHcTBa HOPMUPOBAHHOTO ITPOCTPAHCTBA

44 EBKIUAOBBI TPOCTPAHCTBA

45.CymiecTBOBaHUE OPTOTOHATBHBIX 0a3MCOB, OPTOrOHAIU3ALIUS

46.XapaKT€pI/ICTI/ILIeCKOC CBOMCTBO CBKIINAOBLIX IIPOCTPAHCTB

Bomnpocs! k 3k3ameny nmo kypcy "'"@yHKIHOHAIBHBIN aHAaU3" (5 ceMecTp)

[ToHsaTHE MHOXKECTBA.

Onepanuy HaJ MHOXKECTBAMU.

OToOpakeHns MHOXKECTB.

[Tonsarue ¢pyHKIMH, MpooOpa3, odpaTtHast GyHKIIHS.
DKBHUBAJICHTHOCTh MHOKECTB.

Koneunsle 1 6eCKOHEYHBIE MHOYKECTBA.

C4deTHbIE MHOXKECTBA.

HecueTHOCTE MHOKECTBA NEUCTBUTEIBHBIX YHUCEIL.

© ©o N o 0~ WD PRE

Teopema KanTopa-bepHiureiina.

10.IToHsATHE MOIITHOCTH MHOYKECTBA.

11. Axcroma BeIOODA.

12.MeTpudeckoe MpoCTPaHCTBO.

13.HepaBenctBa MunkoBckoro, ['enbaepa.

14 HenpepbIBHBIE OTOOPAKEHUSI METPUUYECKUX MPOCTPAHCTB

15.U3omeTpust



16.OTKpbITHIE U 3aMKHYThIE MHOKECTBA B METPUUYECKUX MPOCTPAHCTBAX
17.3ambIKkaHuE B METPUUECKUX IMPOCTPAHCTBAX

18.Cx0auMocTh B METPUUYECKUX ITPOCTPAHCTBAX

19.11noTHBIE MHOKECTBA

20.1TonHbIE METpUYECKHE TPOCTPAHCTBA

21.Teopema 0 BIIOKEHHBIX IIapax

22.Teopema bapa

23.TIpuHIUIT CKUMAIOITUX OTOOpaKeHUM

24 Ilpocreiiye MPUMEHEHUS MIPUHIIAIIA CKUMAIOIINUX 0TOOpakeHU!
25.KoMIakTHOCTh B METPHUUECKHUX MPOCTPAHCTBAX

26.Teopema Apruiena

27.0mnpeneneHne U NpUMepbl TMHEHHBIX TPOCTPAHCTB
28.JluneliHas 3aBUCUMOCTh

29.IloanpocTpaHcTBa JMHEHHOIO IPOCTPAHCTBA

30.JIuneiinble PYHKIIMOHABI

31.'eomeTpuyeckuii CMbICI JIMHEHHOTO (DYHKIIMOHATA
32.BrImyKIible MHOKECTBA U BBIMYKIIbIE TeJa
33.0O1HOPOTHO-BBITYKIIbIE (PYHKITHOHAIIBI

34.Dyuk1ronan MUHKOBCKOTO

35.Teopema Xana-banaxa B TMHEHHBIX MPOCTPAHCTBAX
36.0TAemMMOCTb BBITYKJIBIX MHOKECTB B JIMHEHHOM MPOCTPAHCTBE
37.0npeneneHre U NpUMepsl TOMOJIOTHYECKUX MMPOCTPAHCTB.
38.OTKpBITHIE U 3aMKHYThIE MHOYKECTBA.

39.CpaBHeHHE TOTOIOTHIA.

40.0mpenensionife CuCTEMbI OKPECTHOCTEH.

41.ba3a TONoOJIOTHH.

42.AKCHOMBI CYETHOCTH.

43.HenpepbiBHbIE 0TOOpaKEHUS TOTIOJIOTUYECKUX TIPOCTPAHCTB.
44 T'omeoMophHU3M TOMIOJIOTUIECKUX MMPOCTPAHCTB.

45, AKCMOMBI OTIETUMOCTH.



46.TToHATHE KOMITAKTHOCTH.

47.CueTHast KOMIIAKTHOCT.

48.HenpepsiBHbIE 0TOOpaKEHUSI KOMITAKTHBIX MPOCTPAHCTB.

49.HenpepoiBHBIC (PYHKITUN HA KOMIIAKTHBIX MPOCTPAHCTBAX.

50.HopmupoBaHHBIE TPOCTPAHCTBA

S51.IToanpocTpaHcTBa HOPMUPOBAHHOTO MPOCTPAHCTBA

52.Teopema banaxa—IllIteitnraysa

53.Teopema 00 OTKPHITOM OTOOPAKECHUHU

54.Teopema 0 3aMKHYTOM Tpaduke

55.EBKIMI0BBI IPOCTPAHCTBA

56.Cy1ecTBOBaHHE OPTOTOHAIBHBIX 0a3MCOB, OPTOrOHAIM3AIIS

57.HepasenctBo beccens

58.3aMKHYTbIE OPTOTOHAJIbHBIE CUCTEMBI

59.1TonHbIe €BKINIOBHI IPOCTPAHCTBA

60.Teopema Pucca-®umepa

61.I'unp0epTOBO IPOCTPAHCTBO

62.Teopema 06 nzomopdusme

63.IToanpocTpaHcTBa, OPTOTOHAIBHBIC JOTIOTHEHUS, TIpsIMasi CyMMma

64.XapakTeprucTUYeCcKOe CBONCTBO €BKIIMIOBBIX MTPOCTPAHCTB

65.JIunelinbie GyHKITMOHAIBI HA HOPMHUPOBAHHBIX TIPOCTPAHCTBAX

66.Teopema Xana-banaxa B HOpMUPOBaHHOM MPOCTPAHCTBE

67.0mnpeneneHne CONpsHKEHHOTO MPOCTPAHCTBA

68.CunpHast TOMOJIOTHSA B COMPSIKEHHOM MPOCTPAHCTBE

69.1IpumMepsl conpsiKEHHBIX TPOCTPAHCTB

70.006muit Bu TuHEHHOTO (PyHKIIMOHAIA B €BKIMIOBOM IPOCTPAHCTBE.

71.BTopoe comnpsiKeHHOE MPOCTPAHCTBO

72.Cnabas Ttomosorusi U cjabas CXOAMMOCTh B JIMHEHHOM TOIOJIOTHYECKOM
IPOCTPAHCTBE

73.Cnabast cXoIUMOCTh B HOPMHPOBAHHBIX MMPOCTPAHCTBAX

74.Cnabast TonoJyiorus U ciadasi CXOAUMOCTh B COMPSKEHHOM MPOCTPAHCTBE



75.0rpaHn4eHHbIE MHOXKECTBA U COMPSKEHHOM IPOCTPAHCTBE
76.0OmpeneneHne U NpUMepbl TMHEHHBIX OMIEPaTOPOB
77.HenpepbIBHOCTDh U OTPAHUYEHHOCTD

78.CymMa 1 mpou3BeICHHE OTIEPaTOPOB

79.00paTHbIit oniepaTop, 00paTUMOCTh

80.ConpsikeHHbIE OTepaToOpbl

81.ConpsiKkeHHBIN onepaTop B €BKIMI0BOM MPOCTPAHCTBE
82.CamocorpsiKeHHbIE OIepaTOphbl

83.CnekTp omeparopa

84.Pe3onpBeHTa

85. ODyHKIMOHATIFHOE UCUNCIIEHUE HEMPEPHIBHBIX (DYHKIIHI
86.CnexTpanpHas TeopeMa

87.0npenenenye u npuMepbl KOMIIAKTHBIX OIEPaTOPOB
88.0OcHoBHBIE CBOMCTBA KOMIIAKTHBIX OIEPATOPOB
89.Co0cTBeHHBIC 3HAUCHUS] KOMIIAKTHOTO OTIepaTopa
90.KoMniakTHbIE ONEpaToOpbl B THILOEPTOBOM MPOCTPAHCTBE
91.CamocomnpsieHHbIE KOMIAKTHBIE OTIEPATOPHI
92.HeorpanuueHHbIE ONEpaTOPhI

93.006nacTu onpezaenenus, rpaduku, CONPsHKEHHBIC OTIEPATOPHI U CIIEKTP
94.CuMMeTpHYECKHE U CaMOCOTIPSKEHHBIC OTIEPATOPHI
95.0OCcHOBHOM KpUTEPHUI CaMOCOIIPSKEHHOCTH

96.CnexTpanbpHas TeopeMa

3amavu 1JI CaMOCTOSITEJIbHOM PadoThI

Teopust MHOXKECTB

1. Hoxa3aTk ¢ moMmolbio TeopeMbl Kantopa-bepHinreitHa 3KkBUBaJI€HTHOCTb IIJIOCKOCTH U
3aMKHYTOTO Kpyra Ha MJIOCKOCTH.

2. Ha miockoctr 3a1aH0 MHOKECTBO TIOTIAPHO HETepeceKaromxcs Kpyro. Kakoit

MO>KET OBITH MOIITHOCTB 3TOI'O MHOXKECTBA.



Tonosoruvyeckue NpocTPaHCTBA

1. X — perymipHoe TOIOJOTHYECKOE IMPOCTPAHCTBO, A — KOMIIAKTHOE
noamMHokecTBO X, U — okpectHOocTh A —=> I 3aMKHyTas OKpPeCTHOCTh V
MHOkecTBa A VcU

2. TlocTpouTh 2 pa3auyHBIX TOMOJOTHUYECKUX MPOCTPAHCTBA HA MHOXKECTBE U3 4
TOYEK, OXapaKTepu30BaTh HX IO CBOMCTBAM OTAEIMMOCTH, U TIOCTPOUTH

HEIPEPBIBHOE OTOOPAKEHUE [ : X —>Y .

Merpuyeckue NpocTpaHCTBA

1. Jloka3atb, 4ToO Jis JIFOOBIX YETBIPEX TOUEK X, Y, Z, t METpUUYECKOTO MPOCTPAHCTBA
(X, p) cIIpaBeIMBBI HCPABCHCTBA!
lp(x2)- ply, 2) < p(x,y);
lp(x,2)- p(y,t) < p(x,y)+ p(z,t) (HepaBeHCTBO YETHIPEXYTONBHUKA).

2. JloxazaTh, 4YTO aKCHOMBI METPHUYECKOTO TMPOCTPAHCTBA SKBUBAJICHTHBI
CIEYIIUM IBYM aKCHOMaM:
P y)=0ex=y;

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

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

yKa3aHHbIX HOpM (13—23):

! V2
n 2
LR
k=1
k=1

2.1 =3l A<p ),

EBKJINI0BBI U THJIL0EPTOBBI MPOCTPAHCTBA



1. PaccMOTpuM BEKTOPHOE MPOCTPAHCTBO JIMHEHHBIX KOMOMHAIIMH TEPUOTUIECKUX

byHKIIUN ¢ pa3audHbIMA TiepuoaamMu X: R—C co CKaJaspHBIM MPOU3BEICHUEM

()= lim 2 ] x(9)y(oKs

H IIOIMOJIHHUM €T0 I10 HOpME, OHpGI[CJ'I?ICMOﬁ 9TUM IIPOU3BCACHUCM. YcTaHOBUTH

HCCCHapa6eJII>HOCTL TaKoIo FHJIB6epTOBa IMPOCTPaHCTBA.

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

n 2
I =331 »

JIuneiinble GyHKUMOHAJBI U JIMHEHHbIE OIIEPATOPbI

1. SIBnsroTCA M TMHEWHBIMU CIEAYOIUE (PYHKIIMOHAIBI B C[01]:

F(x):j‘x(t)sintdt.

0

2. SIBASIOTCS T BMOJTHE HEMPEPBIBHBIMU CIICAYIONINE OTIEPATOPBI B IPOCTPAHCTBE

cl04]? B mpoctpanctse L’ (0,1)?

aut)=[—X5Lgs.

J(t-s)

CunekrpaJjibHas Teopus

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

1. Haiitu npousBoaHyt0 PpyHKIIMU XeBUcana.

HNuTterpajbHble ypaBHeHUS

1. Pewmts uHTerpasibHOE ypasterue X(H)=A[ Ol(t — Dx(s)ds +t

VIl. MaTtepuajibHO-TeXHUYECKOE 00ecredeHue

Jlns aynuTopHOM paboTHI.

| Vuebuas ayauropus Ne 310 | HaGop yueGHo#t MeGeny, MeoBas 10CKa.




(170002, TBepckas 00.1.,
r. TBepb, CaioBBIil IEPEYIIOK,
1.35)

VYyebnas ayautopus Ne 304
(170002, Tsepckass 00JI.,
r.TBepb, CanoBblii IEPEYIIOK,
1.35)

VYyebnas aynqutopust Ne 318
(170002, Tsepckass 00JI.,
r.TBepp, CafoBblil NEPEYIOK,
n.35)

VYyebnas aynutopus Ne 308
(170002, TBepckas 00,
r.Teepp, CanoBslii IEPEyYIIOK,
1.35)

Habop yuebOHo# mebenu,

dKpaH,

KOMIUIEKT ayAUOTEXHUKH (PaAHOCUCTEMA,
CTAIMOHAPHBIN MUKPOGOH C HACTOIHHBIM
JiepKaTeseM, YCUITUTEb, MAKITIEDP, aKyCTUYECKasI
CHUCTEMA),

MIPOEKTOP,

HOYTOYK.

Habop yuebOHol Mebenu,

dKpaH,

POEKTOP.

Habop yueOHoi mebenu,
dKpaH
MIPOEKTODP.

JUis caMOCTOSITENIbHON PabOTHI.

00yJaroIMXCs:

Ne 249

nepeynok, 0.35

[TomenieHnue asst CaMOCTOSITENIBHON PabOTHI
Kowmmnbrotepusiii kiace Ne2 daxynprera [IMuK

170002, Teepckas o6n., 2. Teeps, Cadoswiii

HabGop yuebHoi1 mebenu,
KOMIIBIOTED,
IPOEKTOpP.

X. CBeeHusi 00 00HOBJIEHHHU Padoyeil MPOrpaMMbl TUCIMILIMHBL.

. PexBu3uTHI
OOHoBJIeHHBIH  pa3aesa | Onucanue
. TOKYMEHTA,
Ne .. | paGouei NPOrpamMMbl | BHECEHHBIX
. YTBEpP/AUBILIETO
TUCHUNITIHMHBI U3MeHEeHM I
U3MeHEeHUs
1. l. 3. O0BeM Brinenenue Ot
JTIUCHUILINHEI JacoB Ha | 29.10.2020 roxa,
MIPAKTUYECKYIO nmpoTokos Ne 3
MOATOTOBKY Y4EHOTO COBETa
dakynpTeTa
2. Il. Conepxanue Brinenenue Or
JIACITATUINHEI, JacoB Ha | 29.10.2020 roxa,
CTPYKTYPUPOBAaHHOE IO | MPAKTUYECKYIO npoTokosn Ne 3
TEMaM (paznenam) C | HOATOTOBKY IO TEMaM




YKa3aHMEM OTBCIACHHOI'O Ha

Y4CHOI0 COBCTa

HUX KOJITYECTBA dakynpTera
aKaJICMUYECKHX YacoB U

BUJIOB YYEOHBIX 3aHATHIA

11. 2) [IporpamMmHOE Bnecensl usmenenust | Ot 29.09.2022

oOecrieueHue

B IIPOTPaAaMMHOE
o0OecrieueHue

roa, MpOTOKOJI
Ne 2 yuenoro
COBeTa
dakynpTeTa

13. MatepuanbHO-
TEXHUYECKOe oOecrieueHne

BueceHbl naMeHEHU
B MaTE€pUAIBHO-

Ot 29.09.2022
roJia, IpOTOKOJI

TEXHUUECKOE Ne 2 yyeHnoro
obecrieyeHue CcoBETa
ayAuTOpUI (dhakynpTeTa




