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|. AHHOTAIIMA
1. eab 1 3a7a4M JUCHHILTHHbI

[ems muCTMIUIMHBI — BBIpAabOTaTh Y CTYJACHTOB TNIyOOKHE 3HAHWSI OCHOB TEOPUH
WMHTETPAJIbHBIX YpPaBHEHUM, yMEHHE MPUMEHSTh 3T 3HAHWS TPU HUCCIEOBaHUMU U
pellieHNH KOHKPETHBIX YPAaBHEHUH U CUCTEM, BCTPEYAIOIIUXCS B PA3IMYHBIX 00JIACTIX
€CTECTBO3HAHMUSI.

3anaum:

— copMupoBaTh y CTYACHTA TMPOYHBIC 3HAHUS OCHOB TEOPHH HHTETPATBHBIX
YPaBHEHMIA;

— BOCIHTAaTh y CTYJIEHTa YMEHHE TPUMEHSTh METOMIbI TCOPUH HHTETPATBHBIX
YpaBHEHUH B 33/1a4aX €CTECTBO3HAHUS U TEXHUKH,

— Ppa3BUTh y CTYACHTa KYyJbTYpy MBIIUICHHS, MaTeMaTHYeCKOM KyJIbTyphl U
UHTYULINY;

— pa3BUTh y CTY/EHTa HaBBIKA CAMOCTOSATENILHON HAyYHO-HCCIIEIOBATEILCKON
paboTHI.

2. MecTo AMCUHUILVIMHBI B CTPYKTYpe 00pa30BaTe/IbHOI MPOrpaMmbl

JucuumirHa OTHOCUTCS K (OPMUPYEMOM ydaCTHUKaAMU 0Opa30BaTENIbHBIX
OTHOIIIEHUN yacTu OJioka | — K AMCIUIUIMHAM, YTiayOJSIONUM YHHBEpCAJIbHbIE
KOMITETEHIIUU U (POPMUPYIOIIUM MPOPECCUOHATBHBIE KOMITETEHIIUH.

Kypc umMeeT jiorudeckue 1 coaepxKaTeabHO-METOOUYECKHE B3AUMOCBS3U CO
BCEMU JUCUUTUIMHAMUA MaTeMaTU4eCcKOro, €CTECTBEHHOHAYYHOTO u
npodeccuoHanbHoro 1ukiIoB OOIl u HeoOxoauma [JIsi U3YyYEHHUS OTHUX
qucuMIUIMH. [{71s OCBOEHUS AUCHUIUIMHBI HEOOXOIUMBI YCTOWUYHMBOE 3HAHUE
IIKOJBHOTO Kypca MaTeMaTUKH, HaJIuYue YCTOMYMBBIX HABBIKOB pPabOTHI C
00BbEKTaMM DJIEMEHTAPHON MAaTeMaTHKH, a TaAKXKE€ OCHOB Kypca MaTeMaTU4e€CKOro
aHanu3a, (QYHKIMOHAIBHOTO aHalu3a W Teopud (YHKIHUN KOMIUIEKCHOTO
MIEPEMEHHOTO.

Jucuummaa nzydaercs Ha 4 kypcee (7, 8 cemecTpsl).

3. O0BEM MUCHMILINHBL: 6 3a4€THRIX equHull, 216 akageMHUECKHX JacoB,

B TOM YHCJIE:

KOHTAKTHAas ayauTopHasi padora: 91 yac,

B TOM YHCJIE: JeKIMK 3/ 4acoB, B TOM YUCIIE ITPAKTUYECKasi MOAroToBKa () 4acos;
MpaKTHYECKUE 3aHATHs 54 Jaca, B TOM YuCiie IPaKTHYeCKas IMOAr0TOBKa 12 JacoB;
camocTosiTe/IbHas padora: 125 yacoB, B TOM 4MCIie KOHTPOJIL 27 4acoB.

4. Tlnanupyemble pe3y/JbTaTbl O0y4YeHHMs IO IMCHUILIMHE, COOTHECCHHbIC C
IJIAHUPYEeMbIMU Pe3yJibTaTAMU OCBOEHHUsI 00pa30BaTeIbHOI MPOrpaMMbl



[Tnanupyemble pe3ysibTaThl OCBOCHUS
00pa3zoBaTeIbHON MPOrPaMMBbI
(popmupyemble KOMIIETSHITUH )

[Tnanupyemble pe3yabTaTbl 00y4eHHUs 10 AUCIUILINHE

I1K-1 CriocobeH ocymIecTBIATh HAy4HO-
HCCIIEIOBATENBCKYI0 PabOTy Ha OCHOBE
MaTEMaTU4YCCKUX W CCTCCTBCHHLIX HAYK,
OCHOB PO PaMMHPOBAHHUS u
UH(POPMALIMOHHBIX TEXHOJIOT Ui

ITK-1.1 Axtyanuzupyer 0a30BbIC 3HaHUsA
MaTeMaTU4eCKUX M €CTeCTBEHHBIX HAayK, OCHOB
pOrPaMMHUPOBAHUS u UH(OPMAIOHHO-
KOMMYHHKAIIUOHHBIX ~TEXHOJOTMH JUIi  PEIICHUS
3a/1a4 IpOEeCCHOHAIBHON AESTETbHOCTH

I1K-1.2 IlpoBogut aHamm3, 0OOCHOBAaHHUE W BBIOOD
peLIeHus IPUKIIAIHbIX 3aa4

5. @opma NPOMEKYTOUHOI ATTECTALMH M CEMECTP MPOXOKIEHUS

9K3aMeH (8 cemectp).

6. SI3bIKk MpenogaBaHus . PYCCKUIL.




Il. Conepxanme AMCUHMINIMHBI, CTPYKTYPHPOBAHHOE MO TeMaM (pasjejiam) ¢
YKa3aHHEM OTBEJCHHOI0 HA HMX KOJIMYeCTBA AKaJAeMHUYECKHX YaCOB U BH/IOB

y4eOHbIX 3aHATHIA

VYyebHas nporpamMma —
HAaMMEHOBaHUE
pa3ziesoB U TEM

Bcero (uac.)

KonTaktHas pabora (4ac.)

Jlexniun

[IpakTnuec-
KHE 3aHATUS

BCETO
6 m.y
aKkmudeckas

n0020MmosKa

np

BCETO
6m.y
aKmudecKas

n0020MoBKa

np

Konpomns
camocCTosi-
TEJIbHOUN
paboThI (B
TOM 4YHCIIe
KypcoBasi
pabota

Camocros-
TeJbHas
paboTa (B
T.4.
KOHTPOJIb)

Pa3pen 1
Onpenenenue u
KjIaccupuranus
JIMHEeNHBIX
HHTErPaJIbHBIX
YPaBHEHHH.
Knaccuduxanus
HMHTETPaIbHbIX
ypaBHEHH. 3a/1a4H,
MIPUBOJIAIINE K
HMHTETPaIbHbIM
YPaBHECHUSIM.

10

N
o

N
o

Pa3pnen 2

JIuHeliHbIe onepaTopsbl
B €BKJIMAOBBIX
NPOCTPaHCTBAX.
CkansipHoe
MIPOU3BEAEHUE, HOpMA U
METpHKA B JUHEWUHOM
IIPOCTPAHCTBE.
HepagencTBo Komm-
ByHsKOBCKOTO.
ITomHOTa pocTpaHcTBa.
ITpumepsl.

14

OrpaHu4eHHOCTb,
HEMPEPBIBHOCTD U
MOJIHAsl HETPEPBIBHOCTh
JIMHEMHOI 0 oneparopa B
€BKJIMI0BOM
ITPOCTPAHCTBE.

14




CummeTpuyeckue
oneparopsl. IIpumepsl.

Paznen 3

CobOcTBEeHHBIE
NAINI
COOCTBEHHbBIEC YHCJIA
BIIOJIHE HENPEPBLIBHOTO
CHUMMETPUYECKOT0
JIMHEHHOTI 0 oIeparopa.
Teopema o
CYILIECTBOBAHUU
COOCTBEHHOTO YHCJIa U
COOCTBEHHOTO BEKTOPA
y BIIOJIHE
HETPEPHIBHOTO
CUMMETPUYECKOTO
JIMHEMHOT0 omneparopa.

12

CTpyKTypa MHOXKECTBA
COOCTBEHHBIX YHCEI U
COOCTBEHHBIX BEKTOPOB
BIIOJIHE HETIPEPHIBHOTO
CUMMETPHYECCKOTO
JIMHEMHOIO omneparopa B
€BKJINI0BOM
IIPOCTPAHCTBE.

12

Pa3nen 4

YpaBHeHue
®DpearobmMa BTOPOro
poaa.

CrpykTypa MHOXKECTBA
COOCTBEHHBIX YHCEI U
COOCTBEHHBIX BEKTOPOB
HWHTErPaTbHOTO
ypaBHEHUS
®pearoabma BTOPOTO
poja.

14

Meton Kenora
HaXO0XJACHUS
COOCTBEHHOT'O BEKTOPA
1 COOCTBEHHOTO UnCa
ypaBHeHuss Opearosibma
BTOPOTO POJa.
ITpumepsl.

14

Bripoxennsie sapa.
Teopema o

18

10




COOCTBEHHBIX YHCIIAX
BBIPOXKJICHHBIX SJIEP.
IIpumepsl.

Psansr @ypse 1o
cucteMe COOCTBEHHBIX
byHKUIMIA onepaTopa
Openarosibma.
Teopema I'nnbbepra-
[HImunra.

22

14

IToBTOpHBIE OIIEPATOPHI
®pearonbma u
IIOBTOPHBIE SAPA.
IIpencraBienue
MMOBTOPHBIX SJIEP
psanamu Oypre 1o
cucteMe COOCTBEHHBIX
dbyHKIMIA oniepaTopa
Openarosibma.
ITomoxuTenbHO
OIIPEIEIICHHBIE Spa.
Teopema Mepcepa o
[IPEJICTABICHUU
ITOJIOKUTEIIBHO
ONPENEIICHHBIX SIEP
psanamu Oypre 1o
cucteMe COOCTBEHHBIX
¢dbyHKUMIA onepaTopa
Opearosibma.

22

14

Paznen 5
HNuTerpanbubie
YPaBHEHHS KaK
HEKOPPEKTHO
NOCTABJICHHbIE
3aa4M.

[TonsiThe o
HEKOPPEKTHO
ITOCTABJICHHBIX 3a/1a4aX.
Y CTOMYUBOCTH PEIICHUS
1o JlsamyHosy.
ITpumepsl.

30

22

HNuTerpanbHbie
ypaBHeHus: Opearosibma
IIEPBOTO poJa KaK
HEKOPPEKTHO
MOCTABJICHHBIC 3aJIa4H.

34

10

19




MeTtobl
perymnspu3anuu
pereHus.
CraaxuBaromui
dbynkimonan TuxoHosa.

216 | 37 0 54 12 0 125

I11. O6pa3oBare/ibHbIE TEXHOJIOTHH

[IpenonaBanue yueOHOWU AUCIUIUIIMHBI CTPOUTCSI HA COUYETAHUM ayAUTOPHBIX
3aHATUN U Pa3TUYHBIX (POPM CaMOCTOATEIHHON PaOOTHI CTYACHTOB.

Take Ha 3aHATHSIX TNPAKTUKYETCS CaMOCTOsITeNIbHasi paboTa CTYJEHTOB,
BBIMTOJIHCHUE 3a/IaHM B MAIBIX TPYNNax, MUCBMEHHBIC paOOThI, MOICTHPOBAHKE
JIMCKYCCUOHHBIX CHUTyaluii, paboTa ¢ pa3laTO4YHbIM MaTepUajioM, MPUBICKAIOTCS
pecypebl cetn INTERNET. Kypc npemycmatpuBaeT BBINOJHEHHWE KOHTPOJBHBIX M
CaMOCTOATENIFHBIX PA0O0T, MUCBMEHHBIX JIOMAlTHUX 3agaHui. B kadectBe (opm
KOHTPOJISl UCTIONB3YIOTCS Pa3IMUHbIE BAPHUAHTHI B3aMMOIPOBEPKU M B3AUMOKOHTPOJIS.

HNHTEepakTHBHOE B3aMMOJEWCTBUE CTYAEHTOB C OJHOW CTOPOHBI U
MPENoJIaBaTesis ¢ IPYroil, a TakKe CTYJIEHTOB MEXAy cOO0i U ¢ IpernogaBaTeaeM
BO BpEMSI ITPAKTUUCCKUX 3aHITHH.

OopazoeamenvHble mexHOI02UU

1. JIuckycCHUOHHBIE TEXHOJIOTUU

2. Undopmarmonnsie (1iudpoBsie)

3. TexHOMOTHH PA3BUTHS KPUTHIECKOTO MBIIIJICHUS

Coepemennvie memoowvl oOyuenHus

1. AKTUBHOE ClTyIlIaHue

2. JIekus (TpaauIIiOHHAS)

IV. Onenounble MaTepuasbl JJs1 NMPOBeAeHUs] TeKylledH M NMPOMEKYTOYHOI
arrecTalum
1. Oyenounvie mamepuanvl 013 nposedeHun meKyuieii ammecmayuu
IIpuMepsbI TEM KypCcOBbIX padoT

1. 3agaun, NPUBOJAIINE K UHTETPAIHHBIM YPABHEHUSIM.

2. CTpyKTypa MHOXECTBa COOCTBEHHBIX UMCEIT U COOCTBEHHBIX BEKTOPOB BIIOJHE
HEIMPEPHIBHOIO CUMMETPUYECKOr0 JIMHEWHOTrO OIepatopa B  E€BKIHUJIOBOM
MPOCTPAHCTBE.

3. Pt dypre 1o cucteMe coOCTBEHHBIX (PYHKIMI onepatopa Opearoiabma.

4. Metonpl peryisipu3aluyd peuieHus: HEKOPPEKTHbIX 3anad. CriaxuBarolmun
¢dbynkunonan TuxoHosa.

5. HurerpanbHble ypaBHeHHs DpeAroiabMa MEPBOrO poja KaK HEKOPPEKTHO
MOCTABJICHHbBIC 3aJa4H.



IIpumepsl TeM HccIeA0BATENIbCKUX PadOT

1. YucnenHoe peuieHUE MHTErpajbHBIX ypaBHeHUM wmetonom Kemnora (c
HCIIOJIb30BAaHUEM CPEJICTB MAaTEMaTUYECKUX MaKeToB). PemmuTh uMHTErpagbHOe
ypaBHeHue @Ppenronpma MmetogoM Kemmora (HallTv 1Ba epBBIX COOCTB. YnCia U
COOTBETCTBYIOIIUE UM perieHus ). [IponsBectu 5 urepaiuii:

y(X) :ijl’«/x+ty(t)dt.

[Toctpouth rpaduku Ha4adIbHOTO MPUOIMKEHHS M MPUOIKEHUN Ha KaXI0i
UTEpaLNH.
2. Pemuth nnTerpanbHoe ypaBHeHne OpearoibMa ¢ BBIPOKIACHHBIM SIIPOM:

y(x) = A[(x = y)*y(t)dt.
[TocTpouTh rpaduku pereHui.

baHK KOHTPOJILHBIX BOIIPOCOB U 32JaHMI
Tunossble 3a1a4n

1. PemnTh MHTErpajibHbie ypaBHeHusi @pearoibma

a) 2‘1[ xty(t) dt =y(x);
6) A[(x*t* +1) y(t) dt =y(x);
B) i_jf cos(x +t) y(t) dt =y(x);

1
1) Af (¢ +7) y(t) dt =y(x);
0
2. IIpoBepuTh JaHHBbIE ONEPATOPHI HA MOJHYI0 HENPEPLIBHOCTH U
HeNnpepbIBHOCTH
a) Ay(x)=y'(x), yeC'[a,b];
1
6) Ay(x) = Ie“‘ (X2 +12)y(t)dt y e L[, b];
0
B) Ay(x)=y(x), y € L’[a,b];

TunoBbIe TeCTBI

1. YKaKuTe KaKue U3 NPUBEICHHBIX (PYHKIMIA SIBJISIFOTCS] BIPOKIEHHBIMU SIIPAMU
oneparopa @pearoabma.

a) sin(x—t) 0) e**



1

B) In(X+t) F) m

Bei0epute ovH 3 4-X BapUaHTOB OTBETA
1. a), 1) 2. 0), B) 3. a), 6),1) 4. 0), B)
2. CKOJIBKO [IeHCTBUTEJILHBIX COOCTBEHHBIX YHCeJI ¢ Y4€TOM KPATHOCTH MOKeT HMeTh
CMMMETPUYHbIN BIIOJIHE HENMPEPbIBHBIN 0NIePaTOP, ACHCTBYIOLIMIA U3
npocrpaicrea R" B R"

Bei0epute ovH 13 4-X BapUaHTOB OTBETA
1. n 2. 2n 3. Heboree n 4. nl

2. Oyenounvle mamepuavl 0711 NPOBEOCHUA NPOMENHCYMOUHOU AMmMecCmayuu

[Inarnpyemslit

. TunoBbele KOHTPOJIBHBIE Kputepun oneHuBanus 1 mKaia
00pa3oBaTeNbHBIN Pe3yIbTaT

3aJJaHUs OLICHUBAHUS
(KOMITIETEHITUS, MHTUKATOP)

I1K-1 Cniocoben 1. IlpuBectn xnaccupu- | @ [lonno u  npasunrbno  Oambl
OCYILECTBIATh HAYYHO- KallMI0 JIMHEHHBIX UHTE- | omeemvl Ha 6ce NOCMAGIEeHHbIE
HCCIIEA0BATEIIbCKYIO PabOTy | TpaibHBIX YPAaBHEHUH, 80NPOCHL, npugeoeHvl
Ha OCHOBE MaTeMaTHYECKUX Heobxooumble npumepbl;
U €CTECTBEHHBIX HayK, OCHOB | 2. IIpoBeputs paHHbBIE | cmydenm noxasvleaem
IPOrpPaMMHUPOBAHUS U OrepaTopbl Ha TOJHYIO | HOHUMAHUE uznazaemozo
MH(POPMAaLIMOHHBIX HENPEPbIBHOCTb U | mamepuana
TEXHOJIOTHI HEIPEPHIBHOCTH — 30— 40 6annos
IIK-1.1 Axmyanusupyem Ay(x)=y'(x), yeC'[a,b]; o [lonno u NpaGUIbHO  OAHbI
bazoevle 3HaHUs. omeemvl HA 6Ce NOCMABICHHbLE
MAMEMAMULECKUX U 3. Pemnth MHTETpANIbHOE |  B0NPOCYHL, npuseoenb
CCMECMBEHHBIX HAYK, OCHOS | yapyenye OpearonbMa | PUMEDbL,  0OHAKO  UMEIOMCS
npOocpaMMUpOSaAnUs u C BBIPOKIEHHBIM SIIPOM: HeMoYHOCMU, 6 yenom
ungopmayuonHo- ) cmyoenm nokasvieaem
KOMMYHUKAYUOHHBIX y(x) = /1j (e =1)y(t)dt. NOHUMAaHue U3YYEHH020
MEeXHONI02Ull ON15 peuleHUs ° mamepuana
3a0a4 npogeccuoHanbHol — 20— 29 6annos
desmenbHOCMU e Omeem Oan 8 OCHOBHOM
TIK-1.2 IIposooum anaius, NPAasuIbHO, HO HEOOCMAMOYHO
obocnosanue u 66100p ap2yMeHmuposanvl  Gbl800bl,
Ppewenus: npUKIaoHblxX 3a0ay npugeoeHvl He 6ce

Heobxo00uMmvle npumepbl
—10- 19 6annos
e /lanvl HesepHble OmEembl Ha
nocmasiienHvle 60NpPOCyl
—0-9o6annos
Hiin
ITonHOCTEIO BJIAJ€EET




TECOPECTUUCCKUMU n

HPaKTUYCCKUMHU HaBBIKaMH
HPUMEHCHUST MaTeMaTHYeCKHX
METOJIOB K PELICHUIO
npodeccuoHanbHbIX 3a1a4 — 30
— 40 6annos

e 3Haer OCHOBHBIC

MaTeMaTU4eCKUe TMOHATHI |
yMeeT MpUMEHATh MX Ha
npakruke — 20 — 29 6annos

e VYMeeT NPUMEHSATh HA MPAKTHK

MIPOCTEMIINE CTaHapTHBI
MaTeMaTHYeCKhuEe MeTOAbl — 45
64%

e lmeer oOmee  mpencras-
JeHWe, HO HE  BIIAJeeT
marepuaioM — 10 - 19 6annos

e He Bmaneer — 0 - 9 6annos

V. YueOHo-MeToqu4eckoe U HHPOPMAIMOHHOE o0ecrieyeHHue THCIMILTHHbI
1) Pekomen tyemast JiuTepartypa

a) OcHoBHas1 JIUTEpaTypa:
1. KpacnoB, M. JI. UnTerpanbHble ypaBHEHUs: BBeAeHHe B Teopuio / M. JL
KpacnoB. — MockBa : Hayka, 1975. — 303 c. : un. — Pexum pocryma: 1o
noxanucke. — URL: https://biblioclub.ru/index.php?page=book&id=457126
2. Tlpuanos, . M. WHaTterpanpHbie ypaBHeHUs : y4eOHUK it By3oB / WM. W.
[IpuBanoB. — 4-e u3n., crep. — Mocksa : M3natensctBo FOpaiit, 2021. — 253 c.
— (Bwicmee o6pazoBanme). — ISBN 978-5-534-01552-2. — Tekcr
anekTpoHHbit // O6pazoBarenbHas tuiatrgopma IOpaitt [caiit]. — URL:
https://urait.ru/bcode/469968
3. BacunbeBa, A. b. Unterpanbubie ypaBHeHus : yueOnuk / A. b. Bacunnesa, H.
A. TuxoHnoB. — 3-¢ u3n.,crep. — Cankt-Iletepoypr : Jlans, 2021. — 160 ¢c. —
ISBN 978-5-8114-0911-2. — Texkct : snekTpoHHBIA // JlaHb : 3JIEKTPOHHO-
onbmmoreunas cucrema. — URL: https://e.lanbook.com/book/167734

0) lonosiHuTeILHAA JIMTEpPaTYpa;
1. UnrerpansHble ypaBHeHus : yueOHoe mocobue / O. B. Hosocenos, E. U.
SAxosnes, P. B. YiubBept [u np.]. — Kpacnosipck : Cubupckuii rocyapCTBEHHBIN
YHUBEPCUTET HAYKU U TEXHOJIOIMI MMeHHU akagemuka M. @. Pemernesa, 2020. —
122 c. — Texkcrt : AMeKTpPOHHBIN // DnekTpoHHO-OMOnHMoTeuHas cucrema IPR
BOOKS : [caiiT]. — URL.: https://www.iprbookshop.ru/107201.html

2) Ilpoepammmoe obecneuenue

10


https://biblioclub.ru/index.php?page=book&id=457126
https://urait.ru/bcode/469968
https://e.lanbook.com/book/167734
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Google Chrome oecmiataoe 110

SAunnexc bpaysep oecruiatHoe 110

Kaspersky Endpoint Security 10 | akt Ha mepegady npas [1K545 ot 16.12.2022
MHoro(yHKIHMOHAIbHBIHI oecmiatnoe 110

pemxaxtop ONLYOFFICE

OC Linux Ubuntu oecrataoe 110

3) Cospemennvie npogeccuonanvhvie 0a3bl  OAHHLIX U UHGOPMAYUOHHDLE
CNpABoUHblE CUCTIEMbL

e Bua ungopmanuoHHoOro pecypca,
I /;1 HAaUMeHOBaHHe HHPOPMALMOHHOIO Anpec (URL)
pecypca
1 3bC «ZNANIUM.COM» https://znanium.com/
2 3BC «IOPAUT» https://urait.ru/
3 9BbC «yHI/IBepCI/ITe"ECKaSI OubIMoTeKa https://biblioclub.ru/
OHJIAHHY
4 3BC IPR SMART http://www.iprbookshop.ru/
5 ObC «JIAHb» http://e.lanbook.com
6 ObC TeI'Y http://megapro.tversu.ru/megapro/Web
7 Penosurapuii Te['Y http://eprints.tversu.ru
8 Pecypcol u3natensctBa Springer Nature http://link.springer.com/
9 CIIC Koncynbrantlntoc (B cetu TBI'Y)

V1. MeTroanieckue MaTepuaibl j1J1s1 00y4aIOLIUXCH M0 OCBOEHHUIO TUCIUILUTMHBI
Y4eOHasi nporpaMmma Kypca

Paszpnen 1
Omnpenenenue n KiIaccu(PUKANUA JTHHEHHBIX HHTETPAJIbHBIX YPABHEHHUH.

Knaccudukanuss  uHTErpaJibHbIX ~ ypaBHEHUH. 3ajaud, MpPUBOASIINE K
VHTETPAIBHBIM YPaBHEHUSM.

Paznen 2

JInHelHbIe 0NIepaTopbl B €BKJIUA0BBIX POCTPAHCTBAX.

CkanspHoe NpPOM3BENCHUE, HOpMAa W METpUKAa B JIMHEWHOM NIPOCTPAHCTBE.
HepasenctBo Komm-bynsikosckoro. [TonHoTa npoctpanctsa. [Ipumepsr.
OrpaHr4eHHOCTb, HENPEPBIBHOCTb W TIOJIHAA HENPEPBIBHOCTh JIMHEMHOTO
ormeparopa B €BKIHMIOBOM mpocTpaHcTBE. CHUMMETPUYECKHE ONIEPATOPBHI.
[Tpumepsl. Onepatop @pearosbma.

Paznen 3

CoOcTBeHHbIEe PYHKIMHU M COOCTBEHHbIE YHCJIA BIIOJIHE HENPEPHIBHOIO
CHMMETPHYECKOro JUHEIHOI0 onepaTopa.

11



https://biblioclub.ru/
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TeopemMa 0 CyIIECTBOBAaHMM COOCTBEHHOIO 4HCIa U COOCTBEHHOIO BEKTOpa Yy
BIIOJIHE HENPEPBIBHOTO CHMMETPHUYECKOrO JMHEHHOro omnepatopa. Crpykrypa
MHO>KECTBa COOCTBEHHBIX YHCEN U COOCTBEHHBIX BEKTOPOB BIIOJHE HEMPEPHIBHOTO
CUMMETPHUYECKOTO JIMTHEWHOIO OIIEPATOpa B €BKJIMIOBOM IPOCTPAHCTBE.
Pa3pnen 4
YpaBuenue ®@pearosbma BTOPOro poaa.
CTpykTypa MHOXECTBAa COOCTBEHHBIX 4YHMCEl U COOCTBEHHBIX BEKTOPOB
MHTErpanbHOTrO ypaBHeHuss Ppearomsma BrOoporo poxa. Merox Kemora
HaXOXKJEHUsI COOCTBEHHOIO BEKTOpa M COOCTBEHHOIO 4YHCJIAa YypaBHEHUS
@penronsma BrOporo poxa. IIpumepsl. Beipoxnennsie sapa. Teopema o
COOCTBEHHBIX YHCIIaX BBIPOKIEHHBIX Anep. [Ipumepsl.
Psaner ®dypbe mo cucteme coOCTBEHHbIX (YHKIMI omneparopa @pearonabma.
Teopema ['mpbepra-1lImunara.
[ToBTrOopHBIE oOmepaTtopel @pearoneMa W NOBTOpHBIE sAnpa. IIpencraBineHue
NOBTOPHBIX siAep psanamMu DPypre 1Mo cucreMe cOOCTBEHHBIX (DYHKIMI omeparopa
Openrosnbma. [lonoxurensHo omnpenencHHsle sapa. Teopema Mepcepa o
MIPEICTABICHUN TOJIOXKHUTEIIBHO OMpPEAENIEHHbIX sAep psaamu Pypbe Mo CUCTEME
coOCTBEHHBIX (PyHKIMI oneparopa Ppearonbma.
Paznen 5
HNHTerpajbHbie ypaBHEHHSA KAK HEKOPPEKTHO MOCTABJICHHbIC 32124 H.
[IoHsiTHE O HEKOPPEKTHO ITOCTABJIECHHBIX 3aJadax. Y CTOMYMBOCTH PELICHHS IO
JIanynoBy. IIpumepsl. MaTErpanbusie ypaBHenus ®penronbma nepBoro poaa Kak
HEKOPPEKTHO TMOCTaBJIEHHbIE 3a7aud. MeToApl peryiaspu3alud  peuieHus.
CrnaxuBaromuii pyHkunoHan TuxoHosa.

TunoBbie KOHTPOJILHBIE BOMPOCHI /LIS MPOBEPKHU CAMOCTOSITe/IbHOM PadoThI

=

[TpuBectu knaccuukaiuio TUHEHHBIX HHTETPATbHBIX YPaBHEHUH.

N

[IpuBectn mpumepsl 3a1ad, perieHUus: KOTOPBIX CBOJAATCS K WHTErPabHBIM
YPaBHEHUSIM.

JlaTh onpenenenrie HOPMUPOBAHHOTO MPOCTPAHCTBA.

JlaTh onpenenenre METPUYECKOT0 MPOCTPAHCTBA.

JlaTp onpenenenye CKalsipHOro MPOU3BEICHU.

o ok~ w

[IpuBecT mpUMEpPHI CKAISIPHBIX MPOU3BEACHUN B PA3JIMYHBIX JIMHEUHBIX
MIPOCTPAHCTBAX U METPUK, HHAYLUPOBAHHBIX 3TUMH MPOU3BEACHUSIMU.

=~

[IpuBecTn mpUMeEpHI TMHEUHBIX ONEPATOPOB.

8. ChopmymnupoBats HepaBeHCTBO Koin-byHSKOBCKOTO UIsi  CKaJIspHBIX
MIPOU3BEICHUN.

9. ChopmynupoBaTs HepaBeHCTBO Komn-byHSIKOBCKOTO [ UHTETPaIoB.
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10.ChopmymnupoBats HepaBeHCTBO Kommm-ByHSKOBCKOro s KOHEYHBIX U
OECKOHEYHBIX CYMM.

11.1aTh onpeAesieHus] HEMPEPHIBHOTO U BIOJIHE HEMPEPHIBHOTO ONEPATOPOB.

12.1lpuBecT mpuUMEpP HENPEPHIBHOIO OIEpaTopa, HE SBISIOIIETOCS BIIOJIHE
HENPEPBIBHBIM.

13.JlaTh onpeneneHne CHMMETPUYHOTO OIIEPATOPA.

14.CpopmynupoBaTh TEOpeMy O CYIIECTBOBAHHU COOCTBEHHOT'O 4YHCIA Y
BIIOJIHE HEMPEPHIBHOTO CUMMETPUYHOTO ONEPaTopa.

15.0nucath CTPYKTYpYy MHOXKECTBAa COOCTBEHHBIX YHCEN W COOCTBEHHBIX
BEKTOPOB BIIOJIHE HETIPEPHIBHOTO CHMMETPUYHOTO OIlepaTopa.

16.0nucath CTPYKTYpYy MHOXKECTBAa COOCTBEHHBIX YHCEN W COOCTBEHHBIX
BEKTOPOB ypaBHeHUs1 Ppearoiabma BTOPOro poja.

17.I1puBectu npumepsl onepatopoB dpearosbMa ¢ BHIPOKICHHBIMU SAPAMHU.

18.11lpuBectu npuMephl OPTOTOHAJIBHBIX CUCTEM (PYHKIIMIA U COOTBETCTBYIOIIUX
UM psiaoB Dypre.

19.CdhopmymupoBats Teopemy [ mnnbepra-IlImunra.

20./laTs ompeneneHne MOBTOPHOTO sIIpa.

21.CdopmynupoBats Teopemy Mepcepa.

22.J1aTb onpeeNieHre OJI0KUTENBHO ONPENEICHHOIO Apa.

23.I1puBecTu puMepbl KOPPEKTHO U HEKOPPEKTHO MOCTABIEHHBIX 33/1a4.

24.0nucaTh NpoUeaypy perysipu3aliy peleHus HEKOPPEKTHO MOCTABIEHHOM
3a7a4u 10 THXOHOBY.

Bomnpocsl k 3K3aMeHy

1. [TonsiTue unTErpansbHoro ypasuenus. Kiaccudukanus HHTErpaibHbIX
ypaBHEHUI. 3a/1aun, TPUBOISAIIME K HHTETPAIbHBIM YPAaBHEHUSIM.

2. CkansipHO€ Ipou3BeJIeHUE, HOpMa U MeTpuKa. [ nip0epToBbI
npoctpancTBa. CBOMCTBA U IPUMEPBHI.

3. BrionHe HenpephIBHBIE ONEpaTOpbl B THILOEPTOBOM MTPOCTPAHCTBE.
Onpenenenus, cBoicTBa, mpuMepbl. Onepatop @pearonabma.

4. Teopema o CylecTBOBaHUM COOCTBEHHOM (DYHKIIMH Y BIOJIHE
HEIMPEPHIBHOIO CUMMETPUYHOTO.

5. Teopema o cyniecTBOBaHMH MOCJIEAOBATEILHOCTH COOCTBEHHBIX
(GYHKIMI BIOJHE HEMIPEPHIBHOTO CUMMETPUYHOTO OINEpaTopa.

6. CTpyKkTypa MHOXKECTBAa COOCTBEHHBIX 3HAYEHHUI U COOCTBEHHBIX
(GYHKIMI BIOJHE HEMIPEPHIBHOTO CUMMETPUYHOTO OINEpaTopa.

7. CBoiicTBa COOCTBEHHBIX 3HAUEHHUI U COOCTBEHHBIX (DYHKIIMIA
CHUMMETPUYHOTO oreparopa Openrosibma.
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8. Teopema 0 Hax0Xk1eHUU COOCTBEHHBIX (PYHKIIMIA oniepaTopa Opearonbpma
no metoxy Kemora (moctpoeHue peKyppeHTHOM MOCIeA0BaTEIbHOCTH
GYyHKIMI 1 ee CBOMCTBA).

9. Teopema 0 Hax0kJIeHUU COOCTBEHHBIX (PYHKIMI oniepaTopa Opearonbpma
no Merony Kemnsora (J10ka3aTeabCTBO CXOJUMOCTH «UETHOW» U
«HEUYETHON» MOAIOCIEA0BATEIBHOCTEN PEKYPPEHTHON
NOCJIEI0BATEIBHOCTH B UHTETPAJILHOW HOPME).

10.  Teopema 0 HaXOXJACHUU COOCTBEHHBIX (PYHKITHH omepaTtopa Opearonpma
no metoxy Kemora (qokazareabCcTBO paBHOMEPHON CXOUMOCTH
«YETHON» U «HEUYETHOW» MOANOCIEN0BATEIIBHOCTEN PEKYPPEHTHOM
MOCJIEIOBATEIBbHOCTH, 3aBEPIICHNUE JJOKA3AaTEIbCTBA).

11.  HHrerpanbHble ypaBHeHHS DpearoapMa ¢ BEIPOKIACHHBIMH sIpaMu.

12.  Teopema ['mnb6epra-llIMuaTa 17151 BHOJIHE HEMIPEPHIBHOTO
CUMMETPUUYECKOTO OIIepaTopa.

13.  CBoiiCTBa MOBTOPHBIX ONEpaTopoB @penronbma U MOBTOPHBIX SAJIED.

14.  Teopema Mepcepa.

15.  llonsATHE 0 HEKOPPEKTHBIX 3aaadax. [Ipumepsr.

16.  HMHTerpanbHble ypaBHEHUS KaK HEKOPPEKTHBIE 3a1a4U.

17.  Meroasl peryispusaly pelieHUd HHTETPaIbHbIX YPAaBHEHUN.

Meroauueckue YKazaHusd A1 oﬁyqaloumxca M0 OCBOCHHIO JUCIUILINHBI

Opranusys cBoio yueOHYyI0 paOoTy, CTyA€HThI 1OTKHBI:

Bo-nepevix, BBIABUTH PEKOMEHIYEMBIH pPEXUM M XapakTep y4yeOHOH
paboOThl MO M3YyYEHHUIO TEOPETHUYECKOro0 Kypca, NPAaKTHYECKOMY NPHUMEHEHUIO
M3YUYEHHOr0 MaTepualia, MO BBINOJHEHHUIO 3aJaHUN MJIs CaMOCTOSATENbHOMN
paboThI, O UCMOJIB30BAHNIO HHPOPMALMOHHBIX TEXHOJOTUH U T.1.

Bo-emopuix, 03HAKOMUTBCS C YKa3aHHBIM B METOJMYECKOM MaTepHaie 1o
JUCLUUIIMHE TIepeYyHEeM Y4YeOHO-METOJAMYECKUX H3JJaHUM, PEKOMEHAYEMbIX
CTyA€HTaM JJs MOATOTOBKM K 3aHATHUSM M BBIIIOJHEHUS CAMOCTOSATEIbHOU
paboThl, a TaKkXXe C METOAUYECKUMU MaTepuajaMu Ha OyMaKHBIX W/WIH
ANEKTPOHHBIX HOCHUTENAX, BBINYIIEHHBIX Kadeapoil CBOMMHU CUJIaMU U
IpeAoCTaBIsIEMbIE CTYyI€HTaM BO BpeMsI 3aHSITHIA.

CamocTosiTenbHasgs paboTa CTYyAEHTOB, MPEIyCMOTPEHHAas y4eOHBIM
IUIAHOM JOJDKHAa COOTBETCTBOBATH 0Oojiee TIyOOKOMY YCBOCHHIO H3ydaeMoro
Kypca, (opMUpOBaTh HABBIKM HCCIIEOBATEIbCKON pabOThl U OpPUEHTUPOBATH
CTYJIEHTOB Ha YMEHUE IPUMEHATh TEOPETUUECKNE 3HAHUS HA ITPAKTHKE.

1. Padora ¢ yuyeOHbIMHU mocoOusiMu. J[JI1 MOJTHOLEHHOTO YCBOEHUS Kypca
CTYJEHT JIOJDKEH, IIPEXJEe BCEro, OBJAJETh OCHOBHBIMU TOHATHUSIMH OSTOU
qucuuIuInHbl. Heo6XoquMo yCBOUTH OMpEAeNieHUs] U TOHSTHS, YMETh MPUBOIUTH

UX TOYHbIE (OPMYIUPOBKH, MPUBOIUTH MPUMEPHI OOBEKTOB, YAOBIETBOPSIOIINX
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3TOMYy ompezaenenuto. Kpome toro, Heo6xoauMo 3HaTh Kpyr (aKTOB, CBSI3aHHBIX C
JaHHBIM TOHATHEM. Tpebyercss TakKe 3HATh CBSI3M MEXKAY MOHATHUSMHU, YMETh
yCTaHaBIMBAaTh COOTHOILICHUS MEXAYy KiaccaMH OOBEKTOB, OMHUCHIBAEMbIX
Pa3IMYHBIMU TOHATUSIMHU.

2. CamocTosiTeqibHOE HM3y4eHue TeM. CaMocTosiTeNbHAs paboTa CTy/IEeHTa
SBJIIETCS BAXKHBIM BUJOM JIEATEIbHOCTH, ITO3BOJIAIOIIMM XOpOIIO YCBOMTH
U3y4aeMblil NOpeaMeT W OJHUM U3 YCJIOBUH JOCTHUIKEHUS HEOOXOIMMOI0
KayecTBa MOATOTOBKUM M MPO(GECCUOHATBHON TMEPENOArOTOBKU CHEIHATUCTOB.
Ona mpexnosaraeT CaMOCTOSITENIBHOE H3Y4YEHHE CTYIEHTOM PEKOMEHIOBAHHOM
y4eOHO-METOIMYECKON JIUTEPATyphbl, PA3JIWYHBIX CIOPABOYHBIX MAaTEpUasIOB,
Hanucanue pedeparoB, BHICTYIUICHUE C JTOKJIAIOM, MOATOTOBKY K JICKIIMOHHBIM H
IPAKTUYECKUM 3aHSTHUSAM, IOJATOTOBKY K 3a4ETY U SK3aMEHY.

3. IloaroroBka K mNpaKkTHYecKuM 3aHATHAM. llpu mnoaroroBke k
OPAKTUUECKUM 3aHATUSAM CTYIACHTaM PEKOMEHIYETCS CJIE0BaTb METOIUYECKUM
pPEKOMEHJAIUsIM 10 paboTe ¢ y4eOHBIMU TOCOOUSIMHU, TPUBEACHHBIM BBILIE.

4. CocraBjieHue rjoccapusi. B rioccapuil JOJDKHBI OBITh BKJIIOYEHBI
OCHOBHBIC TIOHSATHSA, KOTOPBIE CTYACHTHI HM3y4aloT B XOAE CaMOCTOSTEIbHOMN
pabGoTsl. J{J1s1 MOTHOTHI MCCIEAOBAHNSA PEKOMEHIYETCSI BIUCHIBATh B TJIOCCApUN U
T€ TEPMUHBI, KOTOPBIE CTyI€HTaM OyayT paCKpBIThI B X0/1€ JEKIIUOHHBIX 3aHATUH.

5. CocTaB/ieHHe KOHCIIEKTOB. B KOHCIIEKTE OTpaXKeHbl OCHOBHbBIE MTOHTHS
TeMbl. JlJis HarasgHOCTH M yJAoOCTBa 3allOMUHAHMS MCIIOJIB30BAHBl CXEMBI U
TaOJIULIBI.

6. IloaroroBka Kk 3k3ameHny. [Ipy MOArOTOBKE K DK3aMEHY CTYIEHTHI
JIOJKHBI MCTIOJIB30BaTh KaK CaMOCTOSITENIbHO TMOJTOTOBJICHHBIE KOHCIIEKTHI, TaK U
MaTepuaibl, MOJYYECHHBIE B X0J1€ 3aHATUM.

KauecTBO yCBOCHUS CTYAEHTOM Ka)XJ0M TUCIUUILIAHBI olleHnBaeTcs no 100-
OAJITBHOM 1IKaJIe.

WNuTerpanbHas peMTHHrOBast OoreHka (0at) Mo KaxaoMy MOIYI0 (TIepUoLy
OOy4YEeHHMsI) CKJIQJIbIBAETCS U3 OLIEHKH TEKYIIEeH paboThl 00yJarOIIMXCs Ha 3aHSATHSX
CEMUHAPCKOTO THMa (CEMUHAphl, TMPAKTUYECKUE 3aHATUSA, MPAKTUKYMBI,
nabopaTopHble pabOThI, KOJJIOKBUYMbI M WHBIC aHAJIOTUYHBIC 3aHSTHUS), OICHKU
WHIUBUyaIbHONW pPabOThl OOy4YalomMXCs W OIEHKU 3a BBIMIOJHEHUE 3aJaHHM
PEUTHUHTOBOTO KOHTPOJIsS ycrieBaemocTu. [Ipu aTom fomst 6anioB, BbIICICHHBIX Ha
PEUTUHTOBBIA KOHTPOJb HE AOkHaA mnpeBbimarh 50% oOmeil cymmbl Oamios
JTAHHOT'0 MOJTYJIs (TIepro/1a O0yUeHMUS).

MakcuManibHasi cymMMa PEWTHHIOBBIX OallJIOB MO Y4eOHOW AUCIHUILIMHE,
3aKaHYMBAIOIICICS IK3aMEHOM, IO UTOTaMm cemecTtpa cocrasisier 60.

OGyuaromemycsi, HaOpapmemy 40-54 Oamia, npu NOABEACHUU UTOTOB
ceMecTpa (Ha TMOCJIEIHEM 3aHSATHUU MO JUCIHUIUIMHE) B PEUTHUHTOBOW BEIOMOCTH
ydyeTa YCIeBa€MOCTH M 3a4€THOM KHWKKE MOXKET OBbITh BBICTaBJI€HA OIICHKA
«YIOBJIETBOPUTEILHOY.

OOyuatomemycsi, HaOpaBmiemy 55-57 OainoB, TpHU TMOJBEICHUU HWTOTOB
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ceMecTpa (Ha TOCIEAHEM 3aHATHM [0 JUCHUIUIMHE) B Tpade peUTUHrOBOM
BEJIOMOCTH yueTa ycrneBaeMocTH «lIpeMuanbHble Oamib» MOXKET ObITh J00ABICHO
15 6annoB u BeICTaBICHA 3K3aMEHAIIMOHHAS OIIEHKA «XOPOIIO».

OOyuaromemycsi, HaOpaBmemy 58-60 OaiaoB, TpH TMOJABEICHUU HWTOTOB
ceMecTpa (Ha TOCIEAHEM 3aHITHM [0 JUCHUIUIMHE) B Tpade PpeUTUHrOBOMN
BEJIOMOCTH yueTa ycrneBaeMocTH «lIpeMuanbHbie 0amiby MOXKET ObITh 100ABICHO
277 6an10B U BBICTABJIEHA 3K3aMEHAI[MOHHAS OLICHKA «OTIMYHO.

B kakux-nmubo MHBIX cCiydasx [100aBJEHHE IPEMHUAIBHBIX OaljoB He
JIOTTyCKaeTCsl.

OOyuaromuiics, HaOpaBmui 10 39 6aNIOB BKIOYUTENIBHO, CIAET IK3AMEH.
[Tpy HanMuuMu TOATBEP)KICHHBIX JTOKYMEHTAJIBHO YBAXKUTEJIbHBIX MPUYHMH, IO
KOTOPBIM OBbUIN IMPOIYIIEHBI 3aHATUS (AauTeNbHas 00Jie3Hb, 00yYeHHE B APYTrOM
By3€ B paMKax aKaJIeMUYeCKOM MOOMIBHOCTH U Jp.), OOyUaIOIIUIICS UMEET MPaBo
oTpaboTaTh MPOIYIIEHHBIE 3aHATHA U TOJYYUTHh JOMOJHUTEIbHBIE Oaibl B
paMKax YCTaHOBIEHHBIX OamioB 3a MoAydb. CpoOKd U TOPSAIOK OTpPabOTKH
OIpEENSIET MpenoaaBaTeb. baipl BBICTaBIAIOTCS B rpade «0TpaboTKa.

OtBer oOywaromierocss Ha 53K3aMEHE OLeHHBaeTcss cymmoi n0 40
perTuHroBeIX OamnoB. MToroBas oOlEHKAa CKJIAAbIBACTCS M3 CYMMBI OalljioB,
MOJTyYEHHBIX 332 CEMECTp, U OallJIOB, MOJYYEHHBIX Ha 3K3amene. O0ydaromemycs,
KOTOPBIN CAAET SK3aMEH, IPEMUAIbHbIE OaJIIbl HE HAUUCIISIFOTCSL.

CornacHo mojxoaaMm OalIbHO-PEUTUHIOBOM CHUCTEMBI B paMKax OIICHKHU
3HAaHUU, YMEHUH, BIaJeHUN (YMEHUN NPUMEHSATh) U (UJIM) ONbITa JEATEIbHOCTH
JTUCHUIUIMHBI YCTAHOBJIEHBI CIIEAYIONINE aCIEKThI:

e CopepxaHue yueOHON NUCHUIUIMHBI B paMKaX OJHOTO CEMECTpa JETUTCS
Ha JiBa Moy (mepuoja oOyueHust). [To okonuanuu moaysnst (mepuoaa o0ydeHusl)
OCYILECTBIISIETCS PEUTUHIOBBIA KOHTPOJIb YCIIEBAEMOCTH 3HAHUM CTYJEHTOB.

e Cpoku npoBeAECHUS PEUTUHTOBOTO KOHTPOJIS:

ocenHuu cemecmp — | peUTUHTOBBI KOHTPOJb YCIEBAEMOCTH MPOBOJUTCS
corjacHo rpaduky yueOHoro mporiecca, || peiTHHTOBBIN KOHTPOJIb yCTIEBAEMOCTH
- JIB€ TMOCJIeTHUE Henean (PaKTUYECKOTO 3aBEpILEHUs ceMecTpa Mo rpapuky
y4eOHOro Tmporiecca;
gecennuti cemecmp — | PEUTHHTOBBII KOHTPOJIb YCIIEBAEMOCTH HPOBOJUTCS

coriacHo rpaduky yuyeOHoro npoiecca, || peiiTHHrOBbIN KOHTPOJIb yCIIEBAEMOCTH
- JIB€ TOCJIEIHUE Henenu (PaKTUYECKOrO 3aBEPIIECHUS CEMECTpa IO TIpauky
y4eOHOro Mpoliecca.

VIl. MaTtepuajibHO-TeXHUYECKOE 00ecredeHue TUCUUIIINHBI

OcHameHHOCTD
HaumeHnoBanme CrenuaJIbHbIX IlepeyeHk JTHIEH3HOHHOTO
CHeNHAJLHBIX* MOMeEIeHHIi noMeueHu! u NpOorpaMMHOIo odecneyeHust.
1 MOMETNEHMH [Tt TTOMEIIECHNH 1JT51 PeKkBU3HTBI NOATBEPKAAIOILET0
CaMOCTOSITEJILHOI PadoThI CaMOCTOATETbHOI OKyMeHTa
padoThbI
YyeOHast aymuTopus Ass Komnnexm yuebnoii Google Chrome — 6ecrutatHo
MIPOBECHUS 3aHITHIA Mebenu, Kaspersky Endpoint Security 10 nns

16




JIEKIIMOHHOTO THIIA, 3aHATHH
CEMHHAPCKOT0 THIIA,
KypCOBOT'O TIPOCKTHPOBAHUS
(BBITIOJIHEHUST KYPCOBBIX
padoT), TPYNIOBBIX U
WHIMBUTYaJIbHBIX
KOHCYJIbTAIIHi, TEKYIIETO
KOHTPOJI U IPOMEKYTOUYHON
aTTeCTAallNH,
yuebHas ayoumopus.: Ne 312
(170002 Teepckas oo, 2.
Tsepw,
nep. Caooswiii, 0. 35)

YueOHast ayTuTOpHs 1ist
IIPOBE/ICHUS 3aHATUH
JICKITMOHHOT'O THIIA, 3aHITHM
CEeMHUHApPCKOI'o THIIA,
KypCOBOT'O TIPOCKTHPOBAHUS
(BBIIIOJIHEHUS KYPCOBBIX
pabdoT), rpyNnoBbIX U
UH/IUBUIYaJIbHBIX
KOHCYJIBTALIUH, TEKYILETO
KOHTPOJISL U TPOMEKYTOUHOM
aTTeCTAllNH,
yuebHas ayoumopus.: Ne 207
(170002 Teepckas obn., 2.
Teepv,
nep. Caooswiii, 0. 35)

UuHmepaxkmueHasl
cucmema

Komruiekt yueOHoM
MeOenu,
WHTCPaKTHBHAS
cucTeMa co
BCTPOCHHBIM
MIPOEKTOPOM.

Windows — Akt Ha miepeady mpas
[TK545 ot 16.12.2022

Lazarus — 6ecruiaTHO

OpenOffice — 6ecratro
MHoro(}yHKITHOHAIbHBIN

penakrop ONLYOFFICE GecrutatHoe
I1O — 6ecmuiatHO

OC Linux Ubuntu 6ecrutataoe I1O —
OecruiaTHO

Google Chrome — 6ecmiatao
Kaspersky Endpoint Security 10 nms
Windows — Akt Ha niepeiauy mpas
[1K545 ot 16.12.2022

Lazarus — 6ecruiaTHo

OpenOffice — 6ecmnarHo
MHuoro(dyHKIIMOHAIbHBIN

penaktop ONLYOFFICE 6ecrmatHoe
I1O — 6ecnnaTHO

OC Linux Ubuntu 6ecrtataoe I10 —
OecriaTHO

VIIl. CBenenusi 06 00HOBJIeHHMH padoyeii MPOrpaMMbl TUCITUILTHHBI

Ne OOHOBJICHHBIH Onucanue BHECEHHbBIX Jata u Ne nmporokoJia
ILI. | pa3gesa padouei U3MEHEeHM U 3acenanusi kageapst /
MporpaMmabl MeTOIMYeCKOro
JTUCIUILIHHBI coBera akyyabrTera,
yTBEpPAUBIIET0
U3MEeHEeHMs
1.
2.
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