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I. AHHOTaAUA

1. Heapb 1 32124y TUCHMIIMHBI

[enssMu OCBOEHHSI AUCLMIUIMHBI SBJSIOTCS M3yUYE€HHE OCHOBHBIX MOHSTHM,
HeoOxomuMbIx  Jisi  yenemHoro ocBoenwss OOIl m B mocnenmyromiein
npoeccHoHaIbHOM NeITeTHHOCTH.

OcHoBHasl 3aj1aya y4eOHOro Kypca: M3yYCeHHE OCHOB TEOpUH (DYHKIIHMA
KOMITJIEKCHOTO TIEPEMEHHOTO, M3yYCHHUE PA3IUYHBIX METOJOB TEOPUHU (PYHKIIUN
KOMITJIEKCHOT'O TTEPEMEHHOTO, IPUMCHSIONIUXCS TIPH PEIICHUHN TPUKIIAIHBIX 3aa4.
B pesynbrare u3ydeHust Kypca CTYJIEHT JOJKEH 3HaTh TEOPETUYECKHE OCHOBBI U
NPAKTUYECKUE TMPUIIOKEHHUS]  pa3fieloB Teopud (GYHKUUNA  KOMIUIEKCHOTO
NEPEMEHHOT0; HMMETh TMPEJCTABICHUE O NPWIOKEHUSX Pa3IUYHBIX METOJIOB
Teopur (QYHKIMI KOMIUIEKCHOTO TEPEMEHHOro K 3ajadyaM (U3UKH U APYTHX
€CTECTBEHHBIX HayK.

2. Mecro aucuuniannsl B cTpykrype OOII

JlucuurminHa OTHOCUTCS K oOs3aTeNbHOM YacTu Ojoka 1 ydeOHOro riaHa —
K JTUCUUIUTMHAM, (OPMHUPYIOIIMM YHUBEpPCalIbHblE U 00IIenpodeccuoHaNIbHbIE
KOMITETeHIUU. [IuCIUIIIMHA UMEEeT JOTHYECKUE U COAEPKAaTeIbHO-METOJUYECKIE
B3aMMOCBSA3M CO BCEMHM  MaTeMaTHYEeCKMMM U  €CTECTBEHHOHAYYHBIMU
mucuuminHaMu. HeoOxoauma ans M3ydeHHs 3TUX AMCUMIUIMH. [ ocBoeHus
JUCIMILTAHBI HE0OXOIUMBI 3HAHHE Kypca «MareMaTndecKuil aHamu3» U HaJudue
YCTOMYMBBIX HABBIKOB pabOThI ¢ 00BbEKTAMH 3TOTO Kypca.

Jucuuminaa uzydaetcs Ha 3 kypce (5 cemecTp).

3. O0beM JUMCHMINIMHBI: 5 3a4yeTHBIX equHuil, 180 akageMHUYECKHUX YacoB, B TOM
yucJe:

KOHTAKTHAA ayJUTOpPHas padora: nexuuu 34 yaca, npakThieckue 3aHstust 34 yaca;
camocTosiTe/ibHasi padora: 112 gacoB, B TOM umcie KypcoBas pabora 10 dacos,
KOHTpPOJIb 27 4acoB.

4. Ilnanupyemble pe3yabTaTbl OOYYeHHSI 1O IMCHUILIMHE, COOTHECEHHbIE C
IVIAHMPYEMBbIMH Pe3yJIbTATAMM OCBOCHHMS 00Pa30BaTeIbHOI NPOrPaMMbI

[InaHupyemsble pe3ysbTaTbl OCBOCHUS [Inanupyemble pe3yabTaThl 00yUEHHUS 10 AUCLIUIUINHE
00pa3oBaTeIbHON MPOrpaMMBl
(popmupyemBbIie KOMITETSHITHH )

OIIK-1 Cniocoben npumeHsaTh | OITK-1.1 OcymecTBasieTr 0TOOP TEOPETUUECKOTO U
(dyHIaMeHTalTbHbIC 3HAHMS, TIOJyYeHHbIC | IPAKTUYECKOTO MaTepuaa
B 00/lacT MaTeMaTUYecKuX U (W)

OIIK-1.2 Pemaer TuUIIOBBIE 3aJaud B paMKax
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CCTCCTBCHHLIX HAYK, X UCIIOJIb30BATh UX B HpO(I)CCCHOHaHBHOfI JACATCIIbHOCTHU

POoQeCCHOHATBHON JIESITETbHOCTH
OIIK-1.3 Hcnonp3yeT  pas3inyHble  METOABI U

MNpueMbl  PCIICHHUA  3a4a4 HpO(I)eCCHOHaHLHOﬁ
ACATCIIBHOCTH

5. ®opma npoMeKyTOUYHOI ATTECTAIIMU U CeMECTP MPOXO0KIeHHUsI
KypcoBas pabota (5 cemectp), sx3ameH (5 cemecTp).

6. SI3bIK MpenoJgaBaHusi: PyCCKHIA.




II. Copepxanne IMCHUILIMHBI, CTPYKTYPHMPOBAHHOE MO TemMaMm (pa3ejiam) C
YKa3aHHEM OTBEJICHHOI0 HA HMX KOJMYECTBA aAKAJeMHUYECKMX 4YacOB M BHIOB

Y4eOHBIX 3aHSITHI

KonTakTHas
Camo-
paboTa (uac.)
Bcero CTOATEAbHAA
HanmeHnoBaHMe pa3ie/ioB U TeM IMpaxkru-
(uac.) padora
JEeKIMH yeckue
(4ac.)
3AHATHA
Pa3men 1
22 4 4 14
ITos1ie KOMIJIEKCHBIX YHCeJl
Ilone KOMILIJIEKCHBIX qucell,
aKcuoMaTHKa MHOKECTBa 4 1 1 2

KOMIIJICKCHBIX YHCCJI.

Monynb W apryMeHT KOMILJIEKCHOTO
gyncina. BekTopHoe, anreOpamveckoe,
TPUTOHOMETPUYECKOE U ITOKA3aTEIBHOE 6 1 1 4
IPEICTaBICHUS] KOMIUIEKCHOIO 4YHCIa.
Crenenb u pagukai, hopmyira Myaspa.

C Kak METpUYECKOE MPOCTPAHCTBO.
EBximmnoBa u cdepudeckas METPUKH.
DopMyJibl crepeorpaduieckon
NpOoeKUUH. PacmimpeHHas KOMILIEKCHas
IJIOCKOCTb, chepa Pumana.
Cxopsmecs nocnenosareabHocTd B C

nu C. Jlemma 0 TNOKOOPAWMHATHOU
CXOIMUMOCTH. Kpurepuii Komn,
Teopema bonbnano-Belepmrpacca.
[TomHOTA 151 KOMITAaKTHOCTb
paclIMpeHHON KOMIUJIEKCHOM
TIJIOCKOCTH.

Tononornn B C u € (oTkpeITEIE M
3aMKHYTBhIE MHOKECTBA, IIPEJECIIbHBIE U
rPaHUYHBIC TOYKH, rpaHuIa, 4 0 0 4
3aMBIKaHUE, JOMIOJIHEHUE K MHOXECTBY,
CBSI3HOCTh MHOKECTBA, KpUBBIE,
00J1acTH, KOMIIAKThl, KOHTUHYYMBI).

Pasznen 2
DOYyHKIHMH KOMILIEKCHOTO 30 6 6 18
nepeMeHHOro

QYHKIMU KOMIUIEKCHOTO IEPEMEHHOTO.
[Ipenen w HeNpepbIBHOCTh (PYHKIIMIA
KOMILJIEKCHOT'O IIEPEMEHHOTO.
HenpepbIBHOCTD B chepruuecKont

10 2 2 6




MeTpuke. Teopembl O HENPEPHIBHBIX
(GYHKIHSIX KOMILIEKCHOTO TIEPEMEHHOTO
Ha KOMIIAaKTe, KOHTUHYYM€, B O0JIACTH.

HuddepeHurpyemMoctb B CMBICHE
NEUCTBUTENBHOTO M KOMIUIEKCHOTO
aHanu3a. MOHOTE€HHBIE U TOJIOMOpP(HBIE
byHkuuu (ompenesieHus, MPUMEPHI).
dopmanbHble pOU3BOAHBIE. KpuTepuii
MOHOT€HHOCTM W (.K.I. B TOUKE,
ycinoBusi Komu-Pumana. ITpousBognas
roioMmopdHoOi QyHKIUN.

12

KacarenbHoe oToOpaskeHune u sIKOOMaH
muddepeHnupyemMoro  OTOOpaKeHHSI.
JloxanpHOE [IOBEICHUE
T depeHIUpyeMOro OTOOpaKEeHUsT C
HEHYJIEBbIM  sikoOmaHoM. JlokanbHOE
MOBEJICHHE roJIoMOp(HOTO
otoOpaxenus. ['eoMeTpUIeCKUil CMBICT
MOIyJIE W apryMeHTa MPOU3BOIHOM
roomopdHoi QyHkuuu. OnpeneneHue
KOH(GOPMHOTO OTOOpaXKCHHsI B TOUKE U
obmactu.  JlocTaTo4yHble  YCIIOBHS
KOH(OPMHOCTH OTOOpaKEHUA.
OcHoBHbIE MIPUHITUTIBI TECOPUHU
KOH(OPMHBIX OTOOPAKECHUI, Teopema
Pumana 0 KOH()OPMHBIX
OTOOPAKCHUSIX.

Pasznen 3
HNuTterpans! ot pyHKumMM
KOMILJICKCHOI'0 NePEMEHHOI0

26

10

12

KpuBonuneiinbie naterpaisl B TOKIIL.
Omnpenenenue, CBOICTBA, MPUMEPHI,
CBS3b C KPUBOJIMHEHHBIMU
uHTerpaiamu l-ro u 2-ro poaa wu3
Kypca  JCHCTBUTEIBHOTO  aHaIu3a.
Ilepexonq k mpeaeny IO 3HAKOM
UHTErpaja.

WNurterpanpHas teopema Komm u e€
000011IeHE HAa MHOTOCBS3HBIE 00JIACTH.

HaterpansHas dopmyaa Komm.

CyllecTBOBaHHE TMPOU3BOJHBIX BCEX
MOPSIAKOB Y TOJOMOP(HBIX (PYHKIIHMA.
®opmyabl Kommm 11st IpOU3BOIHBIX.

ITepBooOpasnast ot  ¢.k.i. Dopmyna




Hprorona-Jleiioauna. Teopema
Mopepa.

Paznen 4
Paawl Teilsiopa n Jlopana

36

20

IlocnenoBaTenbHOCTHU u pAbI
aHaNUTHYEeCKUX (YHKIMA B 00JacTH.
Teopemsbl Beliepmirpacca o0  psazpax
aHAJINTUYECKUX (PYHKLUH.

Crenennbie psanel. Teopema AGens u
TeopeMa O  Kpyre CXOJHUMOCTH,
dopmyna Komm — Anamapa. JlokanpHO
paBHOMEpPHAsi CXOJUMOCTb CTEIEHHOTO
pama. JleMcTtBUS €O  CTENEHHBIMHU
psAllaMH, MOYIEHHOE UHTETPUPOBAHUE U
MOYWIEHHOE nuddepeHrpoBanme
CTETCHHBIX PSIOB.

Teopema 0 IIPEJCTAaBICHUN
roioMophHON (PYHKIHMH CTEICHHBIM
pSAIOM, OLIEHKa paauyca CXOAUMOCTH.
Crenennoll psan kak psan Teinopa nns
CBOEM CYMMBlI, €MHCTBEHHOCTh
paznoxenus. HepaBenctBa Komm st
K02 (OUIIMEHTOB CTEIICHHOTO PSA.

Paner  Jlopana, cTpykTypa o0nacTu
CXOAUMOCTH. Teopema 0
[peICTaBICHUN rojioMmop(pHou
¢ynkuuu psgom Jlopana. HepaBeHcTBa
Komm nmns  xosdduumeHtoB psga
Jlopana. Psan Jlopana B oOkpecTHOCTH
OECKOHEYHO y/IaJICHHON TOUYKH.

Teopema JInmyBuiis. Jloka3atenbCcTBO C
e€ mnomomp TeopeMbl [aycca o
CYILLIECTBOBAHUM KOMIIJIEKCHOTO KOpPHS
y J11000ro MHOTOWIEHA, OTIUYHOTO OT
KOHCTAHTBHI.

BryTpennss Teopema e IMHCTBEHHOCTH.
Hymm roJIOMOp(HBIX (yHKLHA.
®dakropuzanus roroMopPpHoi GpyHKINUU
B OKPECTHOCTH €€ HYJIS.

Paznen 6
HN3oaupoBaHHbIe 0COObIE TOYKH U
BBIYETEI

66

12

48

N3onupoBaHHbIE 0coObIe TOYKH
rojioMophHOH byHKIMH,

19

13
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KJIaccUpUKaIsI U30JINPOBAHHBIX
0COOBIX TOYEK OJIHO3HAYHOTO
XapakTepa: ycTpaHuMas oco0asi TOdYKa,
HOJIIOC, MOPSIIOK 0JIroCa,
CyIIECTBEHHAs oco0ast TOYKA.
beckoHeuHo ypaneHHas TOYKa Kak
ocobasi. Kpurepuu H30IMPOBAHHBIX
ocoObix Touek. Krnaccudukanus u
KPUTEPUH  M30JUPOBAHHOW  0COOOM
TOYKHU Ha OECKOHEUHOCTH.

Onpenenenue BbIUECTA B
W30JIMPOBAHHONM  0CO0OM  TOYke U
dbopMyIIBl I8 BBIYMCIICHHS BBIYETOB.
[Ipumepsr.

23 2 4 17
Brruucnenue BbIYETA Ha
o0eckoHeuHocTu. [Tprumepsl.
Teopema Komm o Beriuerax. Teopema o
CyMME€ BBIYETOB.
[Ipumenenus BBIYETOB TUTSt
HAXO0XJICHUS OTIPEICTICHHBIX
VHTErPAJIOB. BrruetHsiit METOJ
BBIUMCIICHUSI MHTErpaioB. MHTerpais
OT TPUTOHOMETPUYECKUX  (DYHKIIHIA. 14 2 4 8
Brruncnenue HECOOCTBEHHBIX
WHTETPaJIOB M TJIABHBIX 3HAYEHUU
UHTETPaJoB OT JAEHUCTBUTEIbHO3HAYHBIX
dbyakmuii. [Tpumepsl.
Kypcoas paborta 10 10
HToro 180 34 34 112

III. O0pa3oBaTe/ibHbIE TEXHOJIOTUH

[IpenonaBanue yueOHON AUCHUIUIMHBI CTPOUTCS HA COYETAHUU ayAUTOPHBIX
3aHATUI U pa3InYHbIX (OPM CaMOCTOATEIBHON pabOTHI CTYIEHTOB.

Taxxke Ha 3aHATHAX MPAKTHKYETCSl CaMOCTOSITENbHas paboTa CTYAEHTOB,
BBIIIOJIHEHNE 3aJaHUl B MaJlbIX IpYIIAX, MUCbMEHHbIE PadOThI, MOAEIUPOBAHHUE
JMCKYCCHOHHBIX CUTyalluii, paboTa ¢ pa3laTOYHbIM MaTepHalOM, MPUBIICKAIOTCS
pecypcbl cetn INTERNET. Kypce npemycmarpyBaeT BBIIOJHEHHE KOHTPOJIBHBIX WU
CaMOCTOSITENIFHBIX paboT, MUCBMEHHBIX JOMAIIHUX 3amaHuil. B kauectBe (opm
KOHTPOJISI KCHIOJB3YIOTCS Pa3IMUHbIC BAPUAHTHI B3aMMOIPOBEPKU Y B3AUMOKOHTPOJIS.

NuTepakTuBHOE B3aMMOJEUCTBUE CTYAEHTOB C OJHOM CTOPOHBI U
IpernoaaBaress ¢ Jpyroi, a Takke CTyJIEHTOB MEXKIy coOOM U C IpernojaBaTesieM
BO BpPEMS IPAKTUYECKUX 3aHATHM.




OopazoeamenvHble mexHo102UU

1. JIuCKyCCHOHHBIE TEXHOJIOTUH

2. Undopmannonnsie (HuQpoBbIC)

3. TexHonorUM pa3BUTUSI KPUTUUECKOTO MBIIIICHUS
Coepemennvie memoowvl 00yuenus

1. AkTuBHOE CcityliaHue

2. Jlexuus (TpaauiiioHHas )

IV. OueHoyHble MaTepuaJdbl IJsl NPOBeACHUs] TEKyLIed M MPOMEKYTOYHOH
arrecTalum

1. Ouyenounvie mamepuanvl 011 NPoOBEOCHUs MEKyuieil ammecmayuu

[IpakTuueckne 3aHATHS 10 AucHUIUIMHE «KOMIUIEKCHBIM — aHAIU3»
HEOOXOJUMBI ISl TOJY4YEHUs HaBBIKOB NPUMEHEHMS] TEOPETUYECKUX 3HAHUMH,
MOJIYYEHHBIX CTYACHTAMU Ha JEKLUSAX IMPU PEUICHUU KOHKPETHBIX MPAKTUYECKHUX
3amay. Pemenus 3amad QUKCUPYIOTCS B TETPaasX JUisl MPAKTUUYECKUX padoOT U
OIICHUBAIOTCS CcOTVIacHO «PyKOBOJCTBY 1O peWTHHroBoil cuctemey». s Goiee
IIOJTHOTO OCBOECHUS MaTepuajla B JAHHOM METOAUYECKOM PYKOBOJICTBE 110 KaXKJIOU
U3yd4aeMoil TeMe TMPEeANIaraloTCsl KOHMPOTbHble BONpOChl U  3A0AHUSA Ol
CamMocmosamenvHou  pabomul,  PE3yNbTATUBHOCTh  BBINOJIHEHUS  KOTOPBIX
OIICHUBAETCS TAKXKE C TIOMOIIBIO PEUTUHTOBBIX OAJIIOB.

Tumnossble 3a1a4M /151 TEKYLIEr0 KOHTPOJISI
KomMmiexkcHbIe uncja

o LV 1.
. HaliT Bce 3HaueHMs pagukana
. Haitu Bce 3HaueHUs

In2 is2

. Beruuciute v ®¢ ¥ U300pa3uTh TOUKY Ha TIOCKOCTH.

. Boruncnurp sh In3+is

. BeiBectt  popmynbl  crepeorpaduueckoid  mpoeknuu U Gopmyay IS
chepuueckoro paccrosiuus. Halitu chepuyeckoe paccTosHre Mexay Toukamu 1
u-,in I,

5. HanncaTp KOMIUIEKCHBIE TAPAMETPUUECKUE YPABHEHUSI OKPYKHOCTH C JaHHBIM

IICHTPOM W PaJMyCOM, DJUIMIICA W TUIEpOOJbl ¢ GoKycaMu B Toukax &1 u

JaHHBIMH HOJyOCAMHM, mapabossl y=x2, x R, oTpeska npsAMoii, coeauusIomIei

JIBE€ TOUKHU.

B W N = =

I'osiomopgubIe pyHKUIMH

6. SIpnsercs nu pynxius ¥ ®€

rosioMopdHOM B Hauase koopauHat? Jloka3arh
ronomopdrocts Gyskimit 502 u Nz pa C.

7. BocctanoButh TosioMOphHYI0 (YHKIHIO 10 3aJaHHON €€ peaJbHOM dYacTu
u x’ 3x’y 2x* 2y’ e'siny, x,y ®C

_8—



Kondopmubie oToOpakenust

8. MeTosioM cioeHui HaWTH 00pa3bl BEPXHET0 €IMHUYHOIO MOJyKpyra mpH
1 & 1.4
. we—pg —-—
w ®l/z w el/z 2 z=
npeoOpa3zoBaHUAX , U .
9. Haiitu o0t Bua MeOMyCOBBIX MPeoOpa3oBaHU BEPXHEW MOJIYIUIOCKOCTH Ha
ce0s, BEpXHEW MOIYIJIOCKOCTH HAa €IWHUYHBIN KPYTr, €AMHUYHOTO Kpyra Ha
ceos.

z
w e =

10.  Kakas 4yacTb IUIOCKOCTH COKMMAaeTCs MPU OTOOPaKCHUU 2z 19 Kakas
2iz
4acTh TUNIOCKOCTH PACTITUBAETCS NP OTOOpakeHuu W €€ 72

Psaawbi Teitsiopa u Jlopana

11.  Haiitu 06;1acTh CXOIUMOCTH (PYHKIIMOHAIBHOTO psijia:

0 ;2@ 0 0., u’
z i . A |
a T——¢ .0 Tsin®z;. 8 T -
@0 3 @0 @ | 2 1 )
12.  Haiitu HynM 1 U30JIMPOBAaHHBIE OCOOBIE TOUKHU (PYHKIUIA:
ZCOSZ sinzz' 27 zi

a = .5. B

sin“z’ " T e’ 1 e” 1
OnpenenuTs MOPSAKHA HyJIeH 1 Ki1acCU(UIIMPOBATH U.0.T.
13. IlpencraButh psanamu JlopaHa B NPOKOJOTOM OKPECTHOCTH TOYKH Z=a

cienyromnme QyHKIUN
2

S S— ol 0 Z o}
a , a L | Q , a
z7 3z 2 22 1
sin” z ch’z
B ,a®) T —, a 0.
zZ zZ

BeryeTsl 1 MX IPUMEHEHHE
14.  Haiitu BbIYETHI 3a1aHHBIX (PYHKIUHI B €€ U.0.T., BKJIIOYas TOUKy ~ ° - :

tgz z z
@ ———7;
.1 cosz

chz 1’
,; L= . .
(c) z’sin—; (m) sinz *®in—.
z z
15 Berauciuts ¢ IIOMOIIIBIO TeopCMBI O BbIYCTax I/IHTeraJ'IBI:
Z s, dz
a —e 7dz; . 0 —;
‘__‘C?z_ 3 Iz ?l%zsmz
d
B Gyzsin = dz; .t z —, (Wz 1 e;).
|z| 82 z 1 |z| ®1/2 (2. z l)sinz e
16.  IIpumenss nemmy JKopJliaHa, BBIYUCIUTh HHTETPAJIbI:
(@) 4 x?sinxdx (6) - cos x dx 0 ma mb
a —; B a ;
- ?X“_ 5x% 4 pﬁxz_ a’ x’ b’
< xcosxdx - sin x dx

(¢) v.p. %72 5x i (1) V'pi_?—xz_ L x 1

—9_



2@
i; sin =% cos~= d~=
17.  BblYMCIUTH UHTETpABI BUAA °

2= -
4= G cosn=d= - | i mi, n BN
a > . Q 5 a » n 5
(s 3cos== - ?7 2acos= a’
r - n
" cos’=d= T 1 2cos=

B > 0O Mg B, 1 % ———cosn=d=<n @0]1,...
’ 0§ asin® ’ ?5 4 cos~=

18.  Bbluuciauth HECOOCTBEHHBIE MHTETPAJIBI OT PAlMOHATBHBIX (YHKIIHIA:

a 2 O
d
a dez ;. @ - > a 0, n BN
T X l X, 9 T xz_ az_
“ xdx S x?dx
B V.p. 5 L, V.p. s
3 p~ %3- 1 . L p 0@4 1
Konmponvhuie pabomel (00pazuypl 3a0ay)
Kontpomnbshas padota No 1
1. Bemonuauth apudmeTHUecKkue JEWCTBHS HAJ KOMIUICKCHBIMH YHCJIaMHU:
NCEENIT T e V2
a) ; 0) ;
T ; 6
2 2t T2 4 J1 BT 60 2
1 2% s 2 i° 6 9i
B) S ;

Y6421 3 Y642 B,
1) e)

2. H306paBI/ITB Ha KOMILIEKCHOHM 1iockoctn C O6HaCTI/I, 3aJaHHBIC CHCTCMaMHU
HCPABCHCTB:

ﬁg 31| m2, ﬁé 1 i m2,

arg z /2| m&/6, arg z /2| m&/3,

>

A\ Y

~fmz W4, Fmz A 1.
a) ; 0) :
3. BBIICHUTH, KAKHE JINHUU HA TUIOCKOCTH 3aMMCaHbI CIEAYIOIMMHA YPABHECHUSAMMU:
z 1 z 1
Im—— @0 Re—— @0
a) z 1 ; 0) z 1
4. BpIsiICHUTH, Kakue€ MHOXKECTBAa Ha IUIOCKOCTH 3aJaHbl  CIICAYIOUIUMH
HEPABEHCTBAMMU:
1 1 1 1
Re— B Im— aA-
a) z 2, 6) z 2

5. Jloka3aTph TOXKIECTBA:

’ZI ZZ- 1 . ‘Z; 22 [ . s " .,

a) ,
— > - - -

5) ‘zlz2 1’ ‘Zl 22‘ ol ‘zlf 1 ‘222_
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z Z, a, a, o
6. HYCTB u - KOMIIZICKCHBIC YHCJIa, a u - JCUCTBUTCJIBHBIC HHUCJIA (

al a4’ &0
2 ). I[OKasaTL HEpPABEHCTBA:

z 2 2
2 ¢z 1‘ |2, ’21- Z2)
a’  a?
a) 1. 4
|a12} azzz‘ 2 2 2
‘Zl| ‘zz| .z zZ)

0)

tg v Oal/a ,

Y k a3 aHu e BBectm BcmoMOraTenbHbIM Yros ¥ TakOW, 4TO 2

IpEJCTaBUTh  JIEBYID  4YacTh  JIOKA3bIBAEMOI'O  HEPABEHCTBA B BHJE
A Bsin2v.ocos2v oy yaliTM eé COOTBETCTBEHHO HAMMEHBIIEEe M HamOOJIbIIEe

3HAYEHHUS.
7. HoxazaTb popMyIibI:
~ sin 2nx L
cosx cos3x .., cQs2n 1x @&—————, x &=, n BZ
a) 2sin x :
s 2
sinx sin3x .., sin2n 1x OM, X @&, n w7
a) SIn x
8. PemuTh ypaBHEHUS:
: 5 3i
Snz @— CoSz @—
a) 3. 6) 4, p)shz @) ;) chz &
9. Jlokazatb cnenyfonme paBEHCTBA!
I i [
Arcctgz o 1nZ Arctgz @—-Ln= z
a) 2z i 0) 2 iz :
Arshz eLn z z2 1 Archz eLn z z7 1
B) - - ; r) - -
10.HaiiTu Bce 3Ha4YEHUS CIEAYIOIIUX CTETICHEH:
-~ 1
d 4
®/§ _ sin i
a) o 6)" .
Kontponbhas padora No2

1. SBnsercs nu GpyHKIUs °c rojjomop(HOi B Havasne koopauHat? Jloka3aTs,
onupaschb Ha TeopeMy Kommu-Pumana, romomopduocts Ha C crnenyromux
GyHKIMiA: a) S % 6) chz

2. HaiiTu MHOXeCTBa TOYEK, B KOTOPHIX (PYHKLIMHM MOHOT'€HHBI, TOJIOMOP(HBI U
BBIUMCIIUTD IPOU3BOJIHBIE (PYHKIIMN B ATUX TOUKAX:

a)fz_ ez:z 3Imz .

5

= .2 2
6 [ 2 82 ix" Y

. o U(x;y)
3. BOCCTaHOBI/ITB I‘OJIOMOp(i)HBIG (1)YHKHI/Iﬂ 10 UX ACUCTBUTCIBbHON YaCTHU

o Vix;y) .
NJIN MHUMOH YaCTHU .
2) Vix;y) @3x%y y’ f(i) e0 ) U(x;y) ®x® 3xy?  f(i) @0
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B)U(x;y) o 'sinx y /f(0) el r)V(x;y) ®c 'cosx x f(0) el

1) V(x;y) ®@ycosychx xsin yshx f(0) @0
e)U(x;y) ®@xcosxchy ysinxshy f(0) @0

. Hammcarp KOMIUIEKCHBIE TAPAMETPUYECKAE YPABHEHUS OKPYKHOCTH C JAHHBIM

LEHTPOM M PAJMyCOM, SIUIMICA M TUIep6oisl ¢ (OKycamd B TOYKAX ' H

2
ox ', x R
JAHHBIMM ~ TIOJIyOCSIMH,  IapaOoJibl Y » ¥ BR,

COCIUHSIONICH IBE TOUKHU.
. YCTaHOBUTH, KaKasl YaCTh IUIOCKOCTH CKUMAETCS, 4 KaKas paCTATUBAETCS IIPU
CIEAYIOIIUX OTOOPaKEHUSX:

OTpe3Ka  MpPSIMOU,

1 .
r w O;; w 0~—ZZ, ai
a) w @z z : 6) 2Z 1 B) 1 lZl r) w @¢ .

o z
. HaiiTi MHOX€eCTBa BCEX TEX TOYEK ', B KOTOPBIX yroJj MOBOPOTA IIPH
CJIEYIONIUX OTOOPaKEHUAX PABEH HYJIIO:

- w .L; w 0}—12, i
a) w @z 2z : 6) 2z 1 B) 1 izl 1_,) w @¢ .

. Haiitu sl 00pa3oB crneayrommx KpuBbiX [ IpH yKa3aHHBIX OTOOpaKEHUSIX:

a) aiz ;. @i 1, R - ez’

9

o)zt @1 (1 BER-AWS; ect
) B2 L oit, WL -/ ; ec”
Pzl @l [ WM/ o ez', BN

”

aiz( e’ (BERM; ol L
I[) 2® Z -

. Haiiry momamy o6pa3oB obnacteit © 1pH yka3aHHBIX 0TOOPaKEHHAX:

D OZ%DEC: 2 I|Z| W3, arg z I?% [z @z?

a) ;
5) D oW&C: 0 mRez ml, Im z| ls;,*f z @e”
, z 1
L [z &—
B) ©? — kBanpar ¢ BepmmHamu B Toukax 0, 1, [ 1, z 1,
. Haiitm menyro nmuHeliHyro (yHKIHIO, OTOOPaXaIOIlyX0 TPEYTONbHUK C
I; 4; 1 4;1 ;
BEpPLIMHAMU 0 ; Tt ’* Ha TPEYroJIbHUK C BEpIIMHAMU 30 ;
56 .16

>

10./loka3aTh, 4YTO JUHUK YPOBHS MOAYJsL TPOOHO-IMHEMHONW (PYHKUIUU SBISIFOTCS
0000IEHHBIMU OKPYKHOCTSIMH.

11.Jloka3ath, 4YTO JIMHUM YPOBHS JEUCTBUTEIBHOW YaCTH JIPOOHO-TMHEHHOU

(GYHKITUY SBISIOTCS 0000IMEHHBIMU OKPY>KHOCTSIMHU.

12./loka3arb, 4To 0Opa3oM OOOOIIEHHOW OKPYKHOCTU TPHU JIPOOHO-TMHEHHOU

byHKIMU ABIIsSIETCS] 00001EHHAS OKPY>KHOCTb.

— 12—



° \~ | ®
13.PaCIHI/Ip€HHaH KOMIIJICKCHAA ITINIOCKOCTDBb OKpY)KHOCTSIMI/I ’Z’ 1, z ! 1

pa30uBaeTcs Ha YEThIpE JBYYTOJIbHHUKA. BLI;[CHI/ITL BO 4TO Hpeo6pa3y}0TC$1

N |~
s

%
CESb

w . — ;
JAaHHBIE 00JIACTH MPU OTOOPAKEHUH ®
KonrpormbHast padora Ne 3

1 OHI/Ipa}ICb Ha TeopeMy Teitnopa, mokazaTs GOPMYIIHL:
M 211 1
e’ 0?—, z §C shz@7——— zHC
a) ne ! ) ne 2n 1!

e’ OY—, z §C
1. Onupasick Ha pa3ioKEHHUE ne 1! , TI0Ka3aTh (POPMYJIbIL:
.0 z oz, "
c” @Te™ — "%  ®C, z, ®const ®C, a @const &C
- oa 27 1
shaz @« T——=z"" ', z§#C, a econst fC
6) ne 2n 1!

sin? z . sin* z cos?z e’ sin z
B) ; T) .

;1)
1 .0
1~ . Tz" ’z ml
z n
2. Onwmpasch Ha pas3IoKCHHUE ® | cHpaBemMIUBOE TPH , J0Ka3aTh
(bopMyIbL:
1 .0
—— @7 n 1z", Z‘ ml

_ 5 .TT’“ 1.112211
a)l Z n & . 6)2 1

Z‘.l

3. Haiitu paznoxenue cruenyrommx ¢GyHKuuid B psan Teiymopa B OKpPEeCTHOCTH

touku Z €0 :
| 1 1 1
1___5 i 2 2 32 T 63
a) * % ;0 " ;B " 5D
4. Jlokasatb (hOpMYIIBIL:

1 1.1 z . Oz%!
—arctgz —In= o7 , z’ ml
2) 4 1 z ,e4n 1 .

n ~ ~ 0 n
L2yl o1 12 Z/ m
6) z nd N 1

5. Halitm MHO>XXecTBa TO4YEK Z iC, B KOTOPBIX CXOIATCS CIEAYIOIIUE PAIbI
Jlopana:

~ 13—



2 Il 2z 'D"31~1~ 2n
72 "z - T2 z a , a econst &C
a)n—.D ; 6);1333 1’ B)n.[] .

6. Onupasicb Ha GOpMYITy IJiE CyMMbI O€CKOHEYHO yOBIBAIOIIEH T€OMETPUUECKON
MpPOrpeccun, a TaKkKe HUCHoyb3ys aAuddepeHIupoBaHie U HHTETPUPOBAHMUE,
JIOKa3aTh Cleayronme GopMyIibl:

1 I 1 1o
® 7hH"'z", Z|AAlb| 5 ® Th A
a) z b ne [ : 6) ne [
0 _ ~ - ~ ~ ~

?Z ! @71 nb alz " z a| b 4
H & b en ;

%ln 3 a ° \T 1 2n 121 1 ’
r) z a ne (121 1

7. Cnenyroomniue (byHKuHI/I Pa3JIOKUTh B Pl HopaHa 0 CTENEHSIM Z B KOJIbIIE

1 m|z| m2
1 zt 1 z

z 1z 2 z 1z 2 2 1z 2

a) ; 0) ; B) 7= C ;
1 1 !
= 2 2 T r 2 4
z7 1zo 4 z2 Lz, 4
nZlzi;opa ;) .
8. Cnenyromue GyHKIUHA Pa3IoXUTh B psaasl Teinmopa win Jlopana mo cremneHsm
1 1
- . ~ 42 T 2
c gz 3iiafZ 37 6) 7 22"
9. Paznoxuth QyHKIUIO J = B psix JlopaHa o crenensM ¢ B konble
1 2 ez L
- Z© S ge -

3 a €0, D :0 miz| m[] ‘_ a €0, D :0 miz| m[]
a) z~ e? , | | . 6) ® z ) | | .

3 ~
B)Z COSZ~ 2, a 2, D :0 m|z 2|l[ﬂ;

e’ e-

1 a 0, D :0 m|z| m] a ®l, D:1 mz 1| m2
r).Zl Z ;H).Zl Z,

10.Haiftu BbIYeTHI ciemyronux (DyHKIMI BO BCEX HMX H30JMPOBAHHBIX OCOOBIX
TOYKax:

sin z 1 © , . o=
> . FE z“sin —
a) £ 0) € ; B) T r) Z;
2
cosz i ; e’
~ wy ~ - 2' 1
n) Z %/4; e)zez‘; x)) Z e’ 3)2” :

— 14—



1 ! |
6 ~ 6 _2
2
miZE, o9E i opf ot
1 ZZn
— , aa, n @2,... sin zsin—
M) % F 4 ;  H) Z;
coSsz 1 z* sin z
5 > VR coszchz >
z5 1 z z°, 1 22 1
0) S ) I . ; p)
11.HaiiT BBIYETHI CASAYIOMMX (YHKIIMA BO BCEX UX KOHCYHBIX H.0.T:
1 2 z? 1
3 3
3 4 1 z 2
a) z Z ; 6) 1 z : B) . < : r) A _1 .
2n
z
5 L . 5 L2 1
z2 1z 1 | . sin & |
) - ;€ ; ) ;
cosz
ctg & thz cth? & z 17
3) BT )T k) SR B
1 sin & 1
| z 1° sin z*
M) ¢ Lm0 o)

12. Haiitu BbI9eTHI Ciaeayomux GyHKINUH B 06CKOHEUYHOCTH:

1
26; I cosim 4 —
a) Z 1; 6) ® 2z - p) Z 1 ;
Coszi_@& Zlo_ 1005l
= 5 3 = zcos” =
z2 2z 1 "
15.BpIunuCIUTh HHTETPAIIBL:
dz dz
, D: . — ,D:
gl 2 e ooz L2 1k
: dz
Sin z
g 54z D: ¢ 2 2 - , D
B)ﬁz- 13 x3 y3 .23. r)'ﬂZT 122 32
1
% z e37dz, dz D
Il)0 3 |z| 4 o) 4023 S0 5 |z| m2
.o 1
z%sin?— i
= 2 _dz, D dz, D:
)K) &ﬁz 1z 2 ’z’l3- 3) 0§4~ 1 |z|l2.
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e“dz, D: in dz, D
H)ﬁ% 1 LY )@ﬁ Z o3
. Z 1
7 sin=—dz, D z| m2 win=—dz, D z 1] sl
) z =] : M)y ® C = 1] m ’
1
— dz
g 27, D: T2 |- 2 me ﬁgcosildz, D: w2
) ' . Q) Z :
sinzdz ctgz
z2 oz z 1 z z |z 1] ml
me? 27 . pe ;
e” dz, D:
o) BT 70 T o[ ml Rezm0, Imza) |
3
zdz z> dz ‘
v dn DL, Jor S
T) ¥ ° ; y) ;
2
z°dz
w5z 9% Dt L e 12 ..
p)pe 1 2
KonrpornbHas padora Ne6

. Bpraucnuts OHpCI[CJIéHHBIC HHTCTPAJbI:

% cosm=d=" = | w, ml, n BN
a) = 2acos= a :

-, 1 ma ml, n &N

2 2

Sin n=<d~=

6) § 2acos=~ a

b

_jgl, 2C0s== cosn*di’ BN I“
B) = 5 4cos=

. BriuucanTs HeCOOCTBEHHbBIE MHTETPAJIbl U IVIABHBIE 3HAYEHHSI HHTETPAJIOB
(3agaun Ha mpuMeHeHue jgemMmbl JKopaana):

7 xcosxdx - xsinxdx J cos pxdx R
AT 2 10 X 2 10 Hah SR
a) - - ; 6) o = 5 B HC

. Brrauciants HecOOCTBEHHBIE UHTETPAJIBI U TJIABHBIC 3HAUCHUSI HHTETPAJIOB OT
parMoOHANTBHBIX (QYHKITHAN:

o xtdx S x%dx O x2dx
Oﬁ, a AAO, b A0 W, a »A0 v.p. ﬁ s
ax”, b 0 x" a |
a)" . ; 0)" . ; B) 0 :

2. Ouenounvie mamepuasvl 0711 HPOGEOCHUSA RPOMENHCYMOUHOU ammecmayuu

[Tnanupyemblit | TunoBbie KOHTPOJIbHBIE | Kputepuu otieHuBaHus 1 IKana
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00pa3oBaTeIbHBIN Pe3yIIbTaT 3aaHus OIICHUBaHHS
(KOMITIETEHITS, UHIUKATOP)
OIIK-1Cnocoben mnpumensts | |. Pacckaxute o ® Jimeemcs  NOAHGIU — AHAJIU3

(dhyHIaMeHTaIbHBIC
MOJNy4YeHHBIE B
MaTeMaTU4eCKuX U

3HAHMS,
obJactu
(i)
€CTECTBEHHBIX HayK, u
HCIIOJIb30BaTh X B
npodecCHOHATEHON
JIEATCIIBHOCTH
OIllK-1.1 Ocywecmensem
omoop  meopemuueckoeo U
NPAKmMu4ecKoeo Mmamepuana
OIIK-1.2 Pewaem munogvle

3a0ayu 8 PamKax
npogeccuonanvbrou
OesimenbHoCmu

OIlIK-1.3 Hcnonvzyem
PasiuuHble Memoovl U npuUembvl
peuteHus 3a0au
npogeccuonanbHou
desmenbHOCmu

BBIYMCJICHUU
UHTErPaJIOB MO
rpa”uIe 00J1acTu
IPU TTOMOIIIH
BBIYCTOB.
Brerunucnure
UHTETpall.

2. Pacckaxxute o
MIPUTIOKEHUHN
BBIYCTOB K
BBIYHCIICHHIO
HWHTETPaJIoOB OT
BEIIECTBEHHBIX
byHKIMH, B
YaCTHOCTH, K
BBIYHCIIEHHIO
HECOOCTBEHHBIX
MHTETPAJIOB.
Havinnre naTerpan
3. Jokaxure
Teopemy 00
WHTETpajiax oT
palMoOHaTBLHBIX

byHKITHH.

3a0ayu, npeonodcer GepHulll
aneopumm peulenus 3a0ayu,
8blOe/IeHbl OCHOBHbBIE dMANbl U
meopemuieckue OCHOBbI
peuienus, npuseoeHo NoIHOe
gepHoe  peuleHue  3a0ayu,
gKIIOUAIOWee npasuibHblll
omeem
— 18— 20 6annos

Hmeemca  noameii  ananus
3a0ayu, npeonodcer BepHulil
aneopumm pewenus 3a0auu u

OYeHKa  OCHOBHBIX  2MANos
peutenus, npuseoeHo peuleHue
3adauyu, HO nonyuen

HeNnpasuibHblll. Omeem U3-3d
apugmemuuec-xoui / peuieHue
He0OCMamoyHo 0OO0CHOBAHO /
8 peuleHuu UMeromcs IUHUe
unu Hesep-Hvle 3aNUCU, He
omoenennvle om peuteruss — 12
— 17 6anna

Henonnvui  ananuz  3adauu,
NPeonoNHceH BePHbIUL AN2OPUMM
PpeweHus: 3a0ayu, Ho umMeemcs
8epHOe peuieHue Tulb Yacmu

3a0auu  u3-3a  JI02UHECKouU
owubku — 6 - 11 bannos

He coomeemcmayem
mpeboaAHUsIM,  U3NONCCHHBIM
gvlue

—0- 5 6annos
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V. Y4ebHo-MeTOmMuYecKkoe H HHPOPMaLIMOHHOE 00ecTieYeHre TUCHUIIMHbBI
1) PexomeHgyemas mureparypa

a) OcHOBHas JUTEpaTypa:

1. ITpuBanos, . 1. BBeaenue B Teopuro PyHKIUN KOMIUIEKCHOTO MEPEMEHHOTO :
yueonuk s By30B / W. U. [IpuBano. — 16-e uzn., crep. — Cankrt-IletepOypr :
Jlanb, 2022. — 432 ¢. — ISBN 978-5-8114-9392-0. — TekcT : 3JEKTPOHHBIH //
Jlanp : AJIEKTPOHHO-OMOIMOTEeUHAS CHUCTEMA. — URL:
https://e.lanbook.com/book/193364

2. Ilankpatos, E. JI. BBenenue B Teopuro (pyHKIMIT KOMIUIEKCHOTO TIEPEMEHHOTO :
yaeOHo-meTonmueckoe mocobue / E. JI. TlankpatoB. — Hwmwxkuuii Hosropon :
HHI'Y um. H. U. Jlo6auesckoro, 2020. — 12 ¢. — TekcT : anexkTponHstii // Jlans :
ANEKTPOHHO-OuOIMoTeunas cucreMa. — URL: https://e.lanbook.com/book/191780

0) JonosHuTE ILHAS JIUTEPATYpA:

1. ITonounkuH, E. C. Teopust GyHKIMN KOMIIJIEKCHOTO IMEPEMEHHOTO : YYCOHUK /
E. C. IlonoBuHkuH. — 2-¢ u31., nepepad. u porn. — Mockpa : UHOPA-M, 2023.
— 253 c. — (Bwicmiee obpazoBanue: bakanaspuat). — DOI 10.12737/1845987. -
ISBN  978-5-16-017359-7. -  Tekct :  onekrpoHHsli. -  URL:
https://znanium.com/catalog/product/19139922

2) Ilpoepammnoe obecneuenue

Google Chrome oecriataoe 110

SAunexc bpaysep oecriatHoe 110

Kaspersky Endpoint Security 10 | akT Ha nepemauy npas I1K545 ot 16.12.2022
MHoro¢pyHKIIMOHATHHBIH 6ecruiataoe 110

pegakrop ONLYOFFICE

OC Linux Ubuntu oecrmatHoe 110

3) Cospemennvle npogeccuonaivivle 0a3bl OAHHLIX U UHGOPMAYUOHHDbIE
CNpPABOHHbBIE CUCTIEMbL

Bua undpopmanuonHoro pecypcea,

Ne HaNMMeHOBaHHe

n/n HHGOPMATIMOHHOT O Aapec (URL)
pecypca
OBC «ZNANIUM.COM» https://znanium.com/
2 OBC «IOPAUT» https://urait.ru/
3 IBC «¥Huepeuterckas https://biblioclub.ru/
OnOIMOTEKA OHJIAH)
4 OBC IPR SMART http://www.iprbookshop.ru/

— 18—



https://e.lanbook.com/book/193364
https://e.lanbook.com/book/191780
https://znanium.com/catalog/product/1913992
https://biblioclub.ru/
http://www.iprbookshop.ru/

5 OBbC «JIAHb» http://e.lanbook.com
6 ObC Tel'Y http://megapro.tversu.ru/megapro/Web
7 Peno3urapuii TBI'Y http://eprints.tversu.ru
2 Pecypchl uznarenbctBa Springer htto://link Sprineer.com/
Nature . —
9 CIIC KoncynbtanTtllntoc (B ceTn
TBI'Y)

VI. MeToanyeckue MaTepuAIbI 71 00Y4AKOIIMXCS 110 OCBOCHUIO TUCHUTIIMHBI
Tembl KypcoBbIX padoT

1. Cuctema KOMIUIEKCHBIX YUCEN: KOOpAUHATHAs, alireOpanyeckas,
TPUTOHOMETPUYECKas U TIOKa3aTelibHask (POPMbI KOMILIEKCHOTO YKcIa.

2. @opmyibl Dunepa u Myaspa.

3. Moayne ¥ apryMeHT, paJuKal 1 JJorapupmM KOMIUIEKCHOTO YHCIIa.

4. ToxnecTBa M HEpPaBEHCTBA JUIsI KOMIUIEKCHBIX YHCEN, WX BEKTOpHas
UHTEPIIPETALNS.

5. EBkioBa METpHUKA M 3JIEMEHTHI €BKJIM0BOM Torojoruu Ha C.

6. ®opmyisl ctepeorpadpuuecKoi MPOEKIHH.

7. ®opmyna s chepruuecKkoro pacCTosiHUs. JJIEMEHThI chepruueckoit

TOTOJIOTUH Ha C :

8. CX0auMOCTHU B €BKIUI0BON METPUKE U CHEPUUECKON METPUKE.

9. Konb1o HenpepbIBHBIX (DYHKLHN B TOUKE U HA MHOKECTBE.

10. MoHOT€HHOCTH ¥ TOJIOMOPGHOCTH (.K.11.

11. ®opmanbHbie TpOoU3BOAHBIE U ycioBUs Komn—Pumana.

12. Ilenoe nuHeiliHOE MpeoOpa3oBaHuUeE.

13. 'eomeTpuyeckuii CMbICT MOJLyJII U apIryMEHTa IPOU3BOJHON OT Troi0MOp(HOI
GyHKUIUU.

14. Kondopmusie oToOpaxeHust IEPBOTO M BTOPOTO POJA.

15. T'onomopdHOCTh U KOHOOPMHOCTH B PACHIMPEHHON KOMIUIEKCHOMN MIOCKOCTH.
OaHOMMCTHOCTh M KOHPOPMHOCTHh MEOMYCOBBIX IpeoOpazoBanuil B C.

16. KpyroBoe cBoiicTBo npeobpazoBanuii MéOuyca.

—19 —



http://e.lanbook.com/
http://megapro.tversu.ru/megapro/Web
http://eprints.tversu.ru/
http://link.springer.com/

17. I'pynma Mob C U €€ MOArPYIIIIbI.

18. CpoiicTBa npeobpa3oBaHUl CUMMETPHUSI TOUEK OTHOCUTEIBHO OKPYKHOCTH Ha

19. CymectBoBanne MEOMycoBa  aBTOMOppHU3MA  PUMAHOBOM  Cdepsl,

HOPMHUPOBAHHOI'O COOTBECTCTBUCM TpéX Imap TO4YCK.

20. Beruuciienue rpymi MEOMYCOBBIX aBTOMOP(HU3MOB Kpyra 1 MOJIYIIOCKOCTH.

Tunosbie BONPOCHI M 321241 IS IPOBEPKHU CAMOCTOATEIbHOM PadoThI

1. Jlate onpeznesieHne MOAYJIs, apryMEHTa KOMIUIEKCHOTO YHUCIIA.
Jlatb onpenenenre anredpandeckoro KOpHs U3 KOMIUIEKCHOTO Yncia
JlaTh omnpeneneHue OTKPBITOrO W 3aMKHYTOI'O MHOKECTB, NpPENEIbHBIX U
IPaHUYHBIX TOYEK, T'PAaHMUIIbI, 3aMbIKAHMS, CBA3HOCTH MHOXECTBa, 00JACTH,
KOMITaKTa, KOHTHHYYMa.

4. Jate ormpejelieHHE HEMPEpHIBHOCTH (.K.II. B EBKIWJAOBOM M cdepuueckon
METpHUKaXx.
JlaTh onpezeneHrne MOHOT€HHON U TOJIOMOP(GHON QyHKIUU.
CdopmynupoBats ycioBusi Komu-Pumana B 1eMCTBUTEIBHOM U KOMILJIEKCHOM
dbopmax.

7. CdopmMynupoBaTh T€OMETPUUECKUIM CMBICT MOJIYJISI M apTyMEeHTa MPOU3BOIHOMN
roJoMop(pHON QyHKLIHH.

8. Cdopmynuposarh Teopemy Pumana o KoHGOPMHBIX OTOOPAKEHUSX, OCHOBHBIE
OPUHIUIBI KOHPOPMHBIX OTOOpaKEHHIA.

9. CdopmynupoBath HHTErpaIbHYIO Teopemy Kommm-I'ypca.

10. ChopmynupoBaTh uHTErpaibHyio hopmyny Korm.

11. ChopmynupoBaTs Teopemy Mopepa.

12. IlpuBectu hopmyibl Ko 115t pou3BOIHBIX TOJOMOP(HON (QyHKIIMH.

13. ChopmynupoBath Teopembl BeitepiTpacca o psigax ronoMopdHbIX QyHKIUH.

14. ChopmynupoBath Teopemy AOeIs 0 CTEIICHHBIX psaaXx.

15. ChopmynupoBaTh TeOpeMy O TMPEACTABICHUH ToOJOMOPPHON (PyHKITUU
CTENIEHHBIM PSJIOM.

16. TlpuBecTu pa3ioxkeHUs] OCHOBHBIX AJIEMEHTAPHBIX (QyHKIUHI B psiasl Teitnopa.

17. Chopmynuposats Teopemy JlnyBuiis.

—-20—



18.
19.
20.

21

22.
23.
24.

25.
26.

CdopmynupoBats Teopemy Jlopana.
[TpuBectu HepaBencTBa Komu mis koaddurmenton psina Jlopana.

ChopmynupoBaTh BHYTPEHHIOI TEOPEMY €IMHCTBEHHOCTH.

. JdaTp onpeneneHue HU30JMPOBAHHOM OCOOOW TOYKHM TOJIOMOPPHON (YyHKIHH,

NPUBECTU WX KJIaCCHU(DUKAIIHIO.

CdopmynupoBaTh KpUTEPUH Y.0.T. U MOJIIOCA.

CdopmynupoBaTh KpUTEPHIL C.0.T.

JlaTh ompejeneHne BhIYETA B U.0.T. M MPUBECTH (POPMYIBI IS BBIYUCICHUS
BBIYCTOB.

Cdhopmynuposats Teopemy Ko o Beryerax.

CdopmynupoBaTh TEOPEMY O CYMME BCEX BBIUETOB.

BOHIJOCI)I K 9K3aMCHY

Ilone KOMILJIEKCHBIX YHCEJL. BektopHoe, anrebpanyeckoe,
TPUTOHOMETPUYECKOE U MOKA3aTEIbHOE MPEACTABIECHUS KOMIUIEKCHOTO YHCIa.
['eomeTpruueckue CBOMCTBA KOMILIEKCHBIX YUCEII.

®opmyinbl  crepeorpaduyeckol  nmpoekuuu. PacimimpeHHas  KOMIUIEKCHas

IUIOCKOCTh. Cxomgmuecsa tnociaenoBarenbHocty B C umw C. Jlemma o
nokoopanHatHou cxomumoctd. Kpurepuin Komwum, Tteopema boabunano-

Beriepmrpacca.

EBxinaoBa u cdepuueckas Mmerpuxu. Tormomornn B C u C (OTKpHITEIC H
3aMKHYTBIE MHOXXECTBA, MpEIECIbHbIE W TPAHUYHBIE TOYKH, TpaHUIA,
3aMbIKaHUE, JOMOJHEHUE K MHOXECTBY, CBSI3HOCTh MHOKECTBA, KPHUBBIE,
00acTH, KOMIAKThl, KOHTUHYYMBI).

®dyHkuuy  KOMIIEKCHOro  mepeMeHHoro  (¢.k.m.).  HenpepbIBHOCTB,
OrpaHU4YeHHOCTh (.K.M. TeopeMbl O HENmpepbIBHBIX (.K.I. HA KOMIIAKTE, B
obnactu.

Monorennble u rosomMopdubie GyHKIMH (ONpeneiaeHusl, TpUMeEphI). Y CIOBUS
Kommu-Pumana B gelictBuTenbHOM u  KoMIuiekcHou (opmax. Kpurepumn
MOHOT€HHOCTH U TojoMoppHOCTH (.K.M. B Touke. CBA3b TIOJOMOP(HBIX U

rapMOHUYECKHUX (DYHKIIMM.
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6. Adpdunnusie npeoOpazoBanusa. llenbie nuHelHbIE MpeoOpa3OBaHMUS.
JlekoMmo3uLus 1eJI0M JTUHEMHOU PyHKIINH, €€ CBOMCTBA.

7. KacarenbHoe oroOpaxeHue. ['eomeTpuyeckuili CMbICI MOJYJA M apryMeHTa
NpOU3BOAHON  ronoMopdHoit  ¢yHkumuu. OmnpeneneHuss  KOHGOPMHOIO
orobOpaxkenust l-ro m 2-ro poja. fxodbnaH KOH()OPMHOrO OTOOPAKEHHS.
[Ipumepsr.

8. KpuBonuHeliHble MHTErpanbl OT (.K.M., UX CBOMCTBA, BhluucieHue. [IpumMepsl
BBIYHCIICHUS UHTETPAJIOB OT (.K.1I.

9. Unrerpanbnas teopema Kommu-I'ypca u e€ o00001eHne Ha MHOTOCBSI3HBIE
o0racTu (¢ J0Ka3aTeIbLCTBAMU).

10.AnTerpanpHas ¢opmyna Komm. JlokazarenbcTBOo, 0000INCHHE Ha Ciydai
MHOTOCBSI3HBIX 00J1aCTEH, CIIE/ICTBHUS.

11.Heonpenenéuuplii uHTErpan oT (.K.0. B IUIOCKOW oOnactu u (opmyna
Hprorona-Jleiitonuna. Teopema Mopepa.

12.CymiecTBoBaHME TMPOU3BOJHBIX BCEX MOPSAIKOB y TOJIOMOPQPHBIX (YHKUIUM.
®opmynsl Komm 17151 MpOrU3BOIHBIX.

13.Iloroueynas, paBHOMEpHas, JIOKaJIbHO-PaBHOMEPHAS CXOJIUMOCTH
(yHKUIHMOHATBHOM MOCHEN0BATENLHOCTH U PYHKIMOHAIBHOTO psiaa. [lpumepsl.
[louneHHoe  WHTErpUpoBaHME W  TOWIEHHOe  AuddepeHmpoBaHne
dbyHKUMOHANBHBIX psAgoB. Teopembl Beiiepuitpacca o psgax roiaoMopgHBIX
byHKIHA.

14. Teopema AGenst o creneHHbIX psgax. CyliecTBOBaHUE paguyca CXOAUMOCTU U
MeTobl ero BeiuuciieHusa. @opmyna Komu-Anamapa. JlokansHO-paBHOMEPHAS
CXOAMMOCTh, TIOWIEHHOE MHTETPUPOBAHKUE U MOwWIeHHOe TuddepeHIpoBaHue
CTEIECHHBIX PSAIOB.

15. Teopema O mnpeacTaBIeHUH ToOJOMOP(PHON (YHKIMH CTENEHHBIM PSIAOM,
OLICHKa paJauyca CXOAUMOCTH. ['0JOMOpP(HOCTH CYMMBI CTENEHHOrO psja.
Crenennoit psag kak psan Teinopa nis cBoed cymmbl. HepaBencta Ko s

KO3 UIIUEHTOB CTENEHHOTO Psijia.
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16. Teopema JlmyBuiida. JlokazaTeabCTBO ¢ €€ MNOMOIIBIO Teopembl ['aycca o
CYILIECTBOBAHUM KOMILIEKCHOTO KOpPHSA y JI000T0 MHOTOYJI€Ha, OTJIMYHOIO OT
KOHCTaHTHI.

17.Psaabl Jlopana, cTpykrypa 00jacTH CXOAMMOCTU. JOKa3aTeNbCTBO TEOPEMBI
Jlopana. HepaBenctBa Komm aia koappuuuentos psina Jlopana.

18.BHyTpeHHss TeopemMa eAMHCTBEHHOCTH (JI0Ka3aTesbcTBo). Hynu ronomopdHbix
bynkuuid. @akropuzanus roroMoppHon GyHKIIMN B OKPECTHOCTH €€ HYJIS.

19.U30nupoBanHbIe 0COOBIE TOYKU TOJOMOPGHON (PYHKIMH, UX KIACCU(PUKALIUA.
Kpurepuu y.o.T. u nomoca. Haxoxaenue nopsiaka montoca. [Ipumepst.

20.Kpurepuii c.0.T. beckoHe4yHOCTb Kak H.0.T. ToJoMOp(hHON (YHKUHUU.
Knaccudukanus u kpurepuu u.0.T. Ha 6ECKOHEUHOCTH.

21.0Omnpenenenue BblYeTa B U.0.T. U (POPMYIIBI JJIs BBIUKCICHUS BbIYETOB. Teopema
Komum o Beruetax. Brruncienre BeiueTa Ha O€CKOHEUHOCTH. TeopeMa 0 cymme
BCEX BBIUETOB.

22.BbIueTHBIN METO/I BBIYMCIICHUSA WHTETPAJIOB. WNnTerpansl OT
TPUTOHOMETPUUYECKUX (PYHKIMI. BbruncieHne HeCOOCTBEHHBIX MHTETPAIOB OT

panmoHanbHbIX GyHKIMA. Jlemma JKopaHa u e€ mpuMeHeHHUs.

Mertoauuyeckue yKkasaHusi VI 00y4al0MXCS 110 OCBOCHMIO JMCLUIIHHBI

Opranusyst cBO0 yueOHYI0 paOoTy, CTyA€HTHI TOTIKHBI:

Bo-nepevix, BBIABUTH PEKOMEHIYEMBIH pEXHUM U XapakTep ydyeOHOU
paboTHl O U3YYECHHUIO TEOPETHUYECKOTO Kypca, MPaKTHYECKOMY MPUMEHECHUIO
U3Y4YEHHOI0 MaTepHalia, IO BBHINOJHECHUIO 3aJaHUM JUIL CaMOCTOSTEIbHOU
paboThI, 0 UCHOJIB30BAHUIO HH(OPMALIMOHHBIX TEXHOJIOTUN U T.J.

Bo-émopbix, 03HAKOMUTBCA ¢ YKa3aHHBIM B METOJAMYECKOM MATEpPUAJIE I10
JUCLUUIUIMHE TMepeyHeM Y4yeOHO-METOAMYECKHX M3IaHUN, PEeKOMEHIyeMbIX
CTyIEHTaM JJIsI NOATOTOBKHM K 3aHATHUSAM W BBIIIOJIHEHUS CAMOCTOSTEIBHOMN
paboThl, a TakXe C METOAMYECKHMMH MaTepHalaMd Ha OyMaXHbIX /WU
AJEKTPOHHBIX HOCHUTENSIX, BBINYIIEHHbIX Kadenapoidl CBOMMU CHUJIAMHU U

NpeaoCTaBIIICMBIC CTYACHTAM BO BPCM:A 3aHSITHH.
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CamocTosiTennpHast paboTa CTYJAEHTOB, NPEAYCMOTpEHHas Yy4eOHBIM
IJaHOM JIOJDKHA COOTBETCTBOBATh Oojiee TIyOOKOMY YCBOCHUIO H3y4aeMOTO
Kypca, GOpMUPOBATH HABBIKH HCCIEIOBATEILCKON pPabOThl U OPUEHTHUPOBATH
CTYJAEHTOB Ha YMEHUE IPUMEHATh TEOPETUUECKHUE 3HAHUS HA MPAKTHUKE.

1. Padora ¢ y4eOHbIMH MOCOOUSAMU. J[JIsI TOTHOLEHHOTO YCBOEHHUS Kypca
CTYACHT JOJKEH, MPEXKJEe BCEro, OBIAJAETh OCHOBHBIMU TOHSTUSMH 3TOU
qucuuiuinHbl. HeoO0XoaumMo yCBOUTH ONpeieieHUs U TOHSATHS, YMETh MPUBOIUTH
X TOYHBIC (OPMYITUPOBKH, MPUBOIUTH MPUMEPHI 0OBEKTOB, YIOBICTBOPSIOIINX
sTOoMYy omnpezenennto. Kpome Toro, He00Xxo1uMo 3HaTh KpyT (haKTOB, CBS3aHHBIX C
JAHHBIM TOHSATHEM. TpebyeTcss TakKe 3HaTh CBA3W MEXK]Y MOHATUSIMU, YMETh
yCTaHABJIMBATh COOTHOIIEHUS MEXKIy KIaccaMu OOBEKTOB, OMUCHIBAEMBIX
Pa3JIMYHBIMH MMOHSITUSAMH.

2. CamocrosiTesibHOe u3yueHne TeM. CaMocTosiTeNbHAsE paboTa CTyAeHTa
SBJISIETCA BAXXKHBIM BHUJOM JIEATEIIBHOCTH, IMO3BOJISIIOIIAM XOpPOILIO YCBOWTH
U3ydaeMblid TpeAMET W OJHUM M3 YCJIOBUH JOCTHXXEHHUS HEOO0XOJUMOTO
KayecTBa MOATOTOBKH U MPOPEeCCUOHAIBHON MEPEenoJroTOBKH CHEIUATUCTOB.
OHa mnpeamnonaraer camMoCTOATEIbHOE HM3YyYEHUE CTYIEHTOM PEKOMEHIOBAHHOMU
y4eOHO-METOIMUECKON  JIUTepaTyphl, pPa3IUYHBIX CIPABOYHBIX MAaTEPHUAJIOB,
HamucaHnue pedepaToB, BBICTYIUICHHE C JIOKJIAOM, MMOJATOTOBKY K JIGKITMOHHBIM U
MPAKTUYECKUM 3aHATHUIM, TTOJATOTOBKY K 3aUéTy U DK3aMEHY.

3. HoaroroBka K mnpakTu4ecKuM 3aHaTusaM. [Ipu mnoaroroBke k
NPAKTUUYECKUM 3aHATHUSIM CTyJEHTaM PEKOMEHIYETCS CIeJ0BaThb METOJIUYECKUM
PEKOMEHJAIUAM MO0 paboTe C yueOHBIMU MOCOOUSIMHU, PUBEACHHBIM BHIIIIE.

4. CocraBjieHue rJjoccapusi. B rioccapuii OJDKHBI OBITh BKITIOUYEHBI
OCHOBHBIE TIOHATHS, KOTOPBIE CTYAECHTHl HM3y4alOT B XOAE CaMOCTOSITEIbHOMU
paboThl. {75 MOTHOTHI MCCleI0BaHUSI PEKOMEHYETCSl BIUCHIBATh B TJIOCCApUN U
T€ TEPMHUHBI, KOTOPBIE CTYJIEHTaM OYIyT PACKPBITHI B X0/1€ JIEKIIMOHHBIX 3aHSATHH.

5. CocTaBiieHue KOHCNEKTOB. B KOHCIIEKTe OTpakeHbl OCHOBHBIE MOHSITHUS
TeMbl. J[7s HArJSIIHOCTH W yMOOCTBa 3allOMWHAHUS HCIIOJIB30BAHBI CXEMBI U

TaOJIUIIBL.
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6. IlogroroBka Kk 3k3amMeHy. [Ipy MOAroTOBKE K 3K3aMEHY CTYJICHTHI
JIOJKHBI UCTOJIb30BATh KaK CAMOCTOSITENIHO MOJArOTOBIICHHBIE KOHCIIEKTHI, TaK U
MaTepualbl, NOJYYEHHBIE B X0/1€ 3aHATHI.

KauecTBO yCcBOEHHUS CTYJEHTOM KaKJI0M JUCUUIUIMHBI oueHuBaercs mo 100-
OAJUTBHOM LIKAJIE.

WNHurterpanbHas pedTUHrOBas oneHkKa (0amn) Mo KaxaoMy MOAYJo (epuoay
00y4eHMs1) CKIaAbIBAETCS U3 OLICHKU TEKyLIEH paboThl 00yYarOMXCs Ha 3aHATHSIX
CEMHUHAPCKOTO TUMa (CeMHHaphl, TMPAKTUYECKUE 3aHATHUS, TPAKTUKYMBI,
JabopaTopHble pabOThl, KOJJIOKBUYMBI U HMHBIC aHAJIOTUYHBIE 3aHSATHS), OLICHKU
WHJVMBUAYaJIbHOW pal0OThl OOydYaromMXcss M OIEHKH 3a BBINIOJIHEHUE 3aJaHui
PEUTHUHTOBOIO0 KOHTPOJIs ycreBaeMocTh. [Ipu aTom o 6aiiioB, BHIJEICHHBIX Ha
PEUTUHTOBBIA KOHTPOJb HE JoJKHA mpeBblaTh 50% oOmieit cymmbl 0OasuioB
JAHHOTO MOJYJIs (Tepruoia 00yUueHus).

MakcumanbHasi cCyMMa PEHTHHTOBBIX OajuiOB MO Y4YeOHOW TUCIUIUIMHE,
3aKaHYMBAIOIIEHCS HK3aMEHOM, 10 UTOraMm ceMectpa coctasiiseT 60.

OOyuatomemycsi, HaOpasmemy 40-54 Oanna, Tpu MOABEIEHUUW WTOTOB
ceMecTpa (Ha MOCJIEIHEM 3aHSTUU MO AHUCIUIUIMHE) B PEUTUHIOBON BEIOMOCTHU
ydyeTa YCIIEBAEMOCTH M 3a4Y€THOM KHHKKE MOET OBbITh BBICTaBJIEHA OILICHKA
«yJIOBJIETBOPUTEILHOY.

OO6yuaromeMmycs, HaOpapiiemy 55-57 0OaioB, MpuU MOJBEACHUU HTOTOB
cemMecTpa (Ha TMOCJIEAHEM 3aHATUM MO0 AUCHUIUIMHE) B rpade pedTHHIOBOU
BEJIOMOCTH yueTa ycneBaemoctu «lIpeMuanbHbie 6aibhy MOXKET ObITh 10OABIEHO
15 6annoB ¥ BhICTABIIEHA SK3aMEHALIMOHHAs OIIEHKA «XOPOILIO».

OO6yuaroniemycsi, Habpapmemy 58-60 OaioB, MpU TOJABEACHUU HTOTOB
cemMecTpa (Ha TMOCJIEAHEM 3aHATUM 10 AUCHUIUIMHE) B rpade peHTUHTOBOU
BEJIOMOCTH yueTa ycrneBaemoctu «[IpeMuanbhbie 6aibhy MOKET ObITh T0OABICHO
277 6aiIoB M BBICTABJICHA 9K3aMEHAIIMOHHAS OI[EHKA «OTIUYHOY.

B kakux-mubo WHBIX ciy4asx J00aBiieHWE TMPEeMHAIbHBIX OaiIoB HE
JOITYCKAETCS.

OOyuatomuiics, HaOpaBimuii 10 39 OGAIIOB BKIIOYHUTENHFHO, CAACT DK3aMEH.
[Ipy HamMuUM MNOATBEPKICHHBIX JOKYMEHTAIBHO YBAXKUTEIBHBIX MNPUYHUH, IO
KOTOPBIM OBUIA MPOMYILIEHBI 3aHATUS (JyIUTeNIbHast 00Jie3Hb, OOyYEHUE B JPYyroM
BY3€ B paMKax akaJIeMHYEeCKOH MOOWJIHHOCTH H JIp.), 00yUYarOIIUICI UMEET MPaBo
0oTpaboTaTh MPOMYIICHHbIE 3aHATUS U TMOJIYYUTh JOINOJIHUTEIbHbIE Oaibl B
paMKax yCTaHOBJIEHHBIX OaiyioB 3a Moaysib. CpOKM U TOPSIOK OTpPabOTKH
onpeeNsieT npenojgaBaTeib. bauibl BEICTaBISIIOTCS B rpade «0TpadoTKay.

OtBer oOywaromerocss Ha 5SK3aMeHe OlleHMBaeTcsi cymmoil g0 40
peUTUHTOBBIX OaioB. MTOroBasi oOll€HKa CKIIAJBIBAETCS M3 CyMMBbI OaJljioB,
MOJIYYCHHBIX 332 CEMECTp, U 0aJUIOB, MOJYYCHHBIX Ha dk3ameHe. O0yuatomemMycs,
KOTOPBIN CIAeT dK3aMEH, MPEeMHUAIbHBIE OAJIJIBI HE HAYUCIISIOTCA.

CornacHo moaxojaM OalIbHO-PEHTUHTOBONW CHUCTEMBI B PaMKax OIECHKH
3HaHUW, YMEHUW, BIIaJICHUN (YMEHHUI NPUMEHATH) U (WUJIU) OMbITa JEATEIbHOCTH
JUCUUIUIMHBI YCTAHOBJICHBI CIEAYIOIIUE ACTIEKTHI:
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Copepxanue y4eOHOM AMCHUUIUIMHBI B paMKax OJIHOTO CEMECTpa JEJIUTCS Ha JBa
moayisi (mepuoma oOydenwsi). [lo oxoHwanmm wmomyns (mepuoma oOydeHUs)
OCYIIECTBIISIETCS] PEUTUHIOBBIM KOHTPOJIb YCIIEBAEMOCTH 3HAHUM CTYJAEHTOB.
Cpoxu mpoBeieHHs] PEUTUHIOBOIO KOHTPOJISL:

oceHHuu cemecmp — | pEUTHHIOBBIM KOHTPOJb YCIIEBAEMOCTH IPOBOAUTCS
coryiacHo rpaduky yueOHoro mpoiiecca, [l peUTHHTOBBINM KOHTPOJIb YCIIEBAEMOCTH
- JIB€ TOcJeqHUE Heaenu (aKTHUYECKOro 3aBEpILIEHUs CEeMecTpa IO rpaduky
y4eOHOro mpoiiecca;

gecenHuli cemecmp — | pEUTHHIOBBI KOHTPOJb YCIIEBAEMOCTH MPOBOIAUTCS
corylacHo rpaduky yueOHoro mpoiiecca, [l peiTHHTOBBINM KOHTPOJIh YCIIEBAEMOCTH
- JIBe ToclieqHue Henenu (aKTHUYEeCKOro 3aBEepIIeHUs CeMecTpa Mo rpaduky
y4eOHOTO Tpoliecca.

VII. MaTepuajibHO-TeXHUYECKOe o0ecrneyeHre TUCIUIIUHBbI
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HaumenoBanue
CHeNHAJBLHBIX* MOMeIeHui
M MOMelIeHUu ! JIg

OcHalleHHOCTDH
cnenraJbLHBIX
noMeIeHui u

noMeneHuH 1

ITepeyeHnb JIMLEH3MOHHOTO
NMPOrpaMMHOI0 oOecreyeHus.
PexBU3NTHI NOATBEPKAAOIIETO

MPOBEJICHUS 3aHATUN
JIEKIMOHHOTO TUTIA, 3aHITHIA
CEeMHMHAPCKOT'0 THIIA,
KYPCOBOTO MPOEKTUPOBAHUS
(BBITIOJTHEHUST KYPCOBBIX
paboT), TPyNIOBBIX U
WHIBUIYTBHBIX
KOHCYJIbTaIMii, TEKYIIEeTo
KOHTPOJI U TPOMEKYTOUHON
aTTecTaluu,
yuebHas ayoumopus: Ne 224
(170002 Teepckas oo, 2.
Tsepw,
nep. Caooswii, 0. 35)

JlaGopaTopus KOMIBIOTEPHOM
0e30macHOCTH KadeIpbl
KOMIIBIOTEPHOH 0€30macHOCTH
U MaTeMaTUYECKUX METO/0B
ynpasnenus: Ne 203a
(170002 Teepckas oo, 2.
Tsepw,
nep. Caooeswiii, 0. 35)

Mmebenu, npoekmop,
HACMEHHDBLI NPOeKY.
9KPAH, PeYupKyIamop.

KommutekT yueOHoM
MeOean, ICTOYHUK
OecniepeboitHOTO
NUTaHUS 5 mT.,
KOMMYTaTop,
KOMITBIOTEP
(cucTemHBIH OJIOK,
MOHHTOD, KJIAaBUATYPa,
MBIIIIb) 7 WIT., KOTTUAP-
MIPUHTEP-CKaHEDp 2
IT., TIeep combo,
TEJIEBU30p, IKpaH
HaCTEHHBIN, YUEeOHBIN
1a60paTOPHBIN CTEH]]
JUISL U3YYEHHSI OCHOB
Kpunrorpaduu,
HcrnojiHeHue 0J049HOoe
BCRYPTO, yuyeOHo-
1a00paTOPHBIN CTEH]T
JUTSL U3YICHHS
6J104HOTO
kopupoBanus 3M1-BK.

CaMOCTOATEIbHOI PadoThI CaMOCTOSITEJIbHOM JOKYMEHTAa
padoThl
VYueOnas aynuropus st | Komniexm yuebrnotl Google Chrome — OecrutaTHO

Kaspersky Endpoint Security 10 s
Windows — AKT Ha niepeady npas
[TK545 ot 16.12.2022

Lazarus — GecruiaTHO

OpenOftfice — 6ecrutatHo
MHoro(}yHKITMOHATBHBIN

penaktrop ONLYOFFICE 6GecrutatHoe
I1O — 6ecrutatHO

OC Linux Ubuntu 6ecraraoe 10 —
OecruraTHO

Google Chrome — 6ecruiatHo
Kaspersky Endpoint Security 10 ans
Windows — AKT Ha niepegady npas
[TK545 ot 16.12.2022

Lazarus — GecrutatHo

OpenOftice — GecrutatHo
MHoro(yHKITMOHAIBHBIN

penaktop ONLYOFFICE GecrutatHoe
10 — 6ecraTHO

OC Linux Ubuntu 6ecruataoe 10 —
OecriaTHO

VIII. Ceenenust 00 00HOBJICHMH pado4eil MporpaMMbl AMCHUILINHBI

Ne OOHOBJ/IEHHBIH
L. | pa3aesa padouei
NporpaMmbl
AU CHMILINHBI

Onucanue BHECEHHBIX
N3MEHEHU

Jara u Ne nporokoJia
3acenanus kageapsni /
METOAUYECKOro
coBera akyJbTeTa,
yTBepaAuBIIEro
U3MEHEeHH S
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V. YueOHo-
METOIUYECKOE U

1) Pexomennyemas
auTepaTypa —

Pemenue nHayyHo-
METOJIMYECKOTO COBETA

WH(POPMAITMOHHOE | aKTyaJIn3alus CIIHCKa MATEMATHYCCKOTO
o0ecrnieueHue
KyJbTeTa (IPOTOK

JICTIATUTAHBI (axynpTera (mpoTokon

Nel 0120.09.2022 1.)
V. Vuebno- 1) Pexomenayemas Pemenue HayuHo-
METONICCKOC 1 JuTepaTypa — METOJIMYECKOr0 COBETA
WH(POPMAIIMOHHOE | aKTyaH3allHs CIIHCKa MATEMATHUCCKOIO
obecrieucHue
e —— dakynpTeTa (MPOTOKOI

Nel ot 19.09.2023 1.)
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