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I. AHHOTAUSA
1. Heuap 1 3a7a4u AMCHUTIMHBI

[lensMu OCBOEHUS JTUCHUUIUIMHBI SIBJISIIOTCS M3YYEHUE OCHOBHBIX TOHSITHH,
HEOOXOoMuMBbIX  Jisi  ycmemHoro ocBoenuss OOII w B mocneayromieit
mpo¢eCCUOHATILHON JIeATEIbHOCTH.

OcHoBHasi 3ajaya Y4eOHOIo Kypca: H3Y4YCHHUE OCHOB TEOpPUHU (YHKIIHIA
KOMITJIEKCHOTO TIEPEMEHHOTO, HW3Y4Y€HHE Pa3IMYHBIX METOJIOB TEOpuu (PyHKIIUN
KOMIUJIEKCHOTO TIEPEMEHHOT0, MPUMEHSIOIIUXCS MPU PEIICHUN NMPUKIIAIHBIX 3a71a4. B
pe3ysibTaTe M3Y4YEHHs Kypca CTYAEHT JIOJKE€H 3HATh TEOPETUYECKHE OCHOBBI H
MPAKTUYECKUE TIPUIIOKEHUS Pa3/iesIoB TEOPUU (PYyHKIMI KOMIUIEKCHOTO TIEPEMEHHOTO0;
UMETh TMPEJCTAaBICHUE O MPUIOKEHUAX PA3TUYHBIX METOJOB TEOpUU (YHKIUN
KOMILJIEKCHOT'O MEPEMEHHOTO K 3a/1auaM (DU3UKH U JPYTUX €CTECTBEHHBIX HAYK.

2. MecTo mucuuiuiuebl B cTpykrype OOII

JlucruruinHa OTHOCUTCS K 00s3aTenbHOM dacTu Oyioka 1 ydeOHOro TutaHa —
K JUCHUIUIMHAM, (OPMHPYIOIIMM YHHUBEpCajdbHble U 00menpodeccuoHanbHbIE
KOMIIETEHIUH. J(MCIMIUIMHA MMEEeT JIOTUYECKHE U COJEP)KAaTeIbHO-METOJUYECKUE
B3aMMOCBSI3M CO BCEMHM MATEMAaTHUYECKUMHU U €CTECTBEHHOHAYYHBIMU JAUCIUIUIMHAMH.
Heobxoauma 11t w3ydeHHs] OSTUX JTUCUHUIUIMH. [[71s OCBOEHHSA JUCIUIUIHHBI
HEOOXOAMMBI 3HaHME Kypca «MareMaTuuecKWil aHamu3» W HaIUYue YCTOWYMBBIX
HABBIKOB Pa0OTHI C 00BEKTaMU 3TOTO Kypca.

Jucuurminaa uzydaercs Ha 3 kypce (5 cemectp).

3. O0bEM TUCHUILIMHBI: 5 3a4€THRIX eauHull, 180 akaJeMHUUECKHX YacoB, B TOM YHCJIe:
KOHTAKTHASA ayJIUTOPHAs1 padora: ek 34 yaca, NpakTUUECKUe 3aHsTrs 34 yaca;
caMocTosiTe/IbHAsE padoTa: 112 yacos, B TOM 4ncie Kypcoas padora 10 4acoB, KOHTPOJIb
277 4acos.

4. HJIaHI/IpyCMLIe PE3yJIbTaTbl oﬁyquml mo JUCHMUMIVIMHE, COOTHECCCHHbLIC C
IVIAHUPYEMBIMHA pE3yjJdbTaTaM OCBOCHHUS Oﬁp%OBaTeﬂbHOﬁ MmporpaMmmabl

[Tnanupyemble pe3ynbTaThl OCBOCHHUS [Tnanupyemble pe3yabTaTbl 00yUeHHs 10 AUCIUILUINHE
00pa3oBaTeNbHOM MPOTPaAMMBI
(popmupyemble KOMITETESHITHN)

OIIK-1 Criocoben npumenaTh | OIIK-1.1 OcymecTBiasieT oTOOp TEOPETHUUECKOTO U
(dbyHIaMeHTaTbHBIE 3HAHMUS, TIOJyYEeHHbIE | IIPAKTHYECKOTO MaTepraa
B 001acT MaTeMaTu4ecKux u (Win)

OIIK-1.2 Pemraer TumoOBBIE 3aJlayd B paMKax

2



CCTCCTBCHHBIX HAYK, U UCIIOJIb30BAaTh UX B HpO(l)GCCI/IOHaJIBHOI‘;I JACATCIIBHOCTHU

poeCcCHOHANTBEHOM eI TELHOCTH
OIIK-1.3 Ucnonp3yer  pa3auyHble  METOABl U

MNpUEMbl  PCHICHUA  3a1a4 HpO(I)CCCHOHaHBHOﬁ
JACATCIIBHOCTH

5. ®opMa npoMeKyTOUYHOI ATTeCTAIIMU U CeMeCTP MPOX0KIeHUS
KypcoBast paborta (5 cemectp), sK3aMeH (5 cemecTp).

6. SI3bIK penogaBaHmsi: PyCCKUI.




II. Conep:kanue IMCHUILVIMHBI, CTPYKTYPHPOBaHHOe MO TeMaM (pa3geiaMm) ¢

YKazaHue€M OTBECACHHOI0O Ha HHX KOJHYECCTBA aAKAACMHUYCCKHUX YacoB M BH/I0B

Y4eOHBIX 3aHATHI
KonTakTHas Cano
padora (uac.)
Bcero CTOATEJILHAA
HaumeHoBaHMe pa3aesioB U TeEM (uac.) IIpakru- a6oTa
’ JeKIMU | 4YecKue p(qac )
3aHATHUA ’
Paznen 1
22 4 4 14
IToJie KOMIJIEKCHBIX YHCEJI
Ilone KOMIUJIEKCHBIX 4uCel,
aKCHOMAaTHKa MHO’KECTBa 4 1 1 2

KOMIIJICKCHBIX YHCCJI.

Mopayns ¥ aprymMeHT KOMIUIEKCHOIO
yuciaa. BekrtopHoe, anreOpanyeckoe,
TPUTOHOMETPUYECKOE U ITOKA3aTEIbHOE 6 1 1 4
IIPENCTABIICHAS KOMIUIEKCHOTO 4YHCIA.
Crenens u pagukai, popmysa Myaspa.

C Kak MeTpUYECKOE MNPOCTPAHCTBO.
EBxinioBa u cdepuueckass METPUKH.
DopMyJibl crepeorpaduaeckoi
MpOEKUMH. PacmimpeHHas KOMIUIEKCHas
IIJIOCKOCTb, cdepa Pumana.
Cxopsmuecs nocienopareabHocTd B C

n C. Jlemma O HOKOOPIWHATHOU
CXOUMOCTH. Kpurepnii Kommn,
TeopeMa bonbnano-Belieprpacca.
[TonHOTA 51 KOMITAKTHOCTb
pacIIMpEeHHON KOMILUIEKCHOU
MIJIOCKOCTH.

Tononoruu B C u € (oTkpeIThIE M
3aMKHYTBIE MHOECTBA, MPEACIbHBIE U
IpAaHUYHbBIC TOYKH, rpaHUIa, 4 0 0 4
3aMbIKaHHE, JOMOJHEHHE K MHOKECTBY,
CBSI3HOCTh MHOXECTBA, KpHUBBIE,
00J1aCTH, KOMIAKThl, KOHTHHYYMBI).

Paszpnen 2
DYyHKIMH KOMILJIEKCHOI0 30 6 6 18
nepeMeHHOro

OYHKIMA KOMIUIEKCHOTO TIEPEMEHHOTO.
[Ipenen u HempepbIBHOCTb (DYHKIUN
KOMILIEKCHOTO MIEPEMEHHOT 0.
HenpepbiBHOCTH B cepuueckoit

10 2 2 6




MeTpuke. Teopembl O HENPEPHIBHBIX
GYHKIUSIX KOMIUIEKCHOTO TIEPEMEHHOTO
Ha KOMIIAKTe, KOHTUHYYME, B O0JIACTH.

uddepenunpyemMoctb B CMBICHE
JEUCTBUTEIBHOTO M KOMIUIEKCHOTO
aHanu3a. MOHOT€HHBIE U TOJIOMOP(HBIE
byHKIMK  (OmpeneseHus, IpPUMEpHI).
dopmasibHbIE POU3BOAHBIE. Kpurepuii
MOHOT€HHOCTH # (.K.I. B TOUKE,
ycnoBus Komm-Pumana. IIpousBogHas
rojioMophHON QYHKITHH.

12

KacarenbHoe oToOpaskeHne u siKOOMaH
muddepeHupyemMoro  0ToOpakeHHsI.
JloxanpHOE IIOBEJICHUE
muddepeHIpyeMoro oToOpakeHus C
HEHYJIEBbIM  sikoOmaHoM. JlokanbHOe
MOBEJICHUE roJioMop¢hHOro
oToOpaxkeHus. ['eoMeTpuueckuii CMbICI
MOIYJSE W apryMeHTa IPOU3BOIHOM
rojgomopHoi pyHkiuu. Onpeaenenue
KOH(OPMHOTO OTOOpaKeHHsI B TOUKE U
obnactu.  JlocTtaTouHble  yCIIOBUSA
KOH(OpMHOCTH OTOOpaKEHHUS.
OcHOBHbIE IPUHLIUIIBI TEOPUH
KOH(OPMHBIX OTOOpaXKEHH, Teopema
Pumana 0 KOH()OPMHBIX
0TOOPaAKCHUSX.

Pazpein 3
HNurerpanst or GyHKuuMit
KOMILJIEKCHOT'O IePEeMEHHOI0

26

10

12

KpuBonuneitneie unterpaisl B TOKIIL.
Onpenenenue, CBOWMCTBA, MPUMEPHI,
CBSI3b C KPUBOJIMHEHHBIMU
uHTerpanamu l-ro u 2-ro poma wu3
Kypca  JCHCTBUTENBHOTO  aHAJIU3A.
Ilepexonq Kk Tmpeneny IO 3HAKOM
WHTErpaja.

WNurerpanpHasgs Teopema Komm u €€
000011IeHE HA MHOTOCBSI3HBIE 00JIACTH.

HuTterpansHas dopmyaa Komm.

CyllecTBOBaHHWE TMPOU3BOJIHBIX BCEX
MOPSIZAKOB Y TOJOMOP(HBIX (DYHKIIHA.
®opmyabl Kommm j1st IpOU3BOIHBIX.

ITepBooOpasHas ot  ¢.k.n. Dopmyna




Herorona-Jleitoauna. Teopema
Mopepa.

Paznen 4
Paabl Teisiopa u Jlopana

36

20

ITocienoBaTenbHOCTH U pAIbI
aHANUTUYECKUX (QYHKUIMA B 00JacTH.
Teopembl Beliepmirpacca o0  psanpax
aHAJIMTUYECKUX (QYHKLUH.

Crenennbie psanel. Teopema Abens u
TeopeMa O  Kpyre CXOJIHMOCTH,
dbopmyna Komm — Anamapa. JlokansHO
paBHOMEpPHAsi CXOAUMOCTH CTEIEHHOTO
pana. JleWcTtBUS €O  CTENEHHBIMU
psAIaMu, MOWIEHHOE UHTEIPUPOBAHUE U
MOYJIEHHOE mudepeHpoBanme
CTEMEHHBIX PSIJIOB.

Teopema 0 IIPEICTABICHUU
rojjoMoppHON (PYHKIIUM CTEHEHHBIM
pAIOM, OLIEHKa pajuyca CXOAUMOCTH.
Crenennoil psg kak psg Teinopa nis
CBOEH CyMMBl, €AUHCTBEHHOCTh
paznoxenuda. HepaBencrBa Komwm mist
K03 (PUIIMEHTOB CTEIICHHOT'O PSA.

Paner Jlopana, crpykTypa obnactu
CXOJUMOCTH. Teopema 0
IPEICTABICHUH rojomMophHon
¢bynkuuu psagom Jlopana. HepaBeHncTBa
Kommm pmns  koadduumeHtoB  psaa
Jlopana. Psanp JlopaHa B OKpecTHOCTH
OECKOHEYHO yJIaJI€HHON TOYKHU.

Teopema JInyBuiis. Jloka3atenbCcTBO C
e€ mnomowpbr TeopeMbl [aycca o
CYLIECTBOBAHUM KOMIIJIEKCHOIO KOPHS
y J1000ro MHOTOWJIEHA, OTIUYHOTIO OT
KOHCTaHTHI.

BHyTpeHHss TeopemMa €IMHCTBEHHOCTH.
Hymn roJoMOp(HBIX (yHKUUH.
dakropuzanus rol1oMopPHO GyHKIUN
B OKPECTHOCTH €€ HYJISI.

Paznen 6
N3o0upoBaHHbIE 0COObIE TOYKH U
BBIYETHI

66

12

48

N3onupoBaHHbIC ocoObIe TOYKH
roJioMophHOMH byHKINH,

19

13




KJIacCU(pUKAILUSA U30JIMPOBAHHBIX
0COOBIX TOYEK OJIHO3HAYHOT'O
XapakTepa: ycTpaHumas ocodasi TOuKa,
MOJIIOC, HOPSAJIOK 0JIroCa,
CYyIlIECTBEHHAs ocobas TOYKA.
beckoHeyHO ynaneHHass TOuYKa Kak
ocobas. Kpurepun H30JIMPOBAHHBIX
ocoObix Touek. Knaccudukamus wu
KpUTEPUU  W30JUPOBAHHOW  0cOOOM
TOYKHU Ha OECKOHEUHOCTH.

Onpenenenue BbIUETA B
HM30JIMPOBAHHOM  0CO0OH  TOUKE W
GbopMyNIBl JIJIT BBIYMCIICHUS BBIUCTOB.
[Tpumepsl.

23 2 4 17
Briuncnenne BbIYETA Ha
oeckoHeyHocTu. [Ipumepsl.
Teopema Komm o Beriuerax. Teopema o
CYMME BBIYETOB.
[IpumeneHus BBIYETOB TUTSt
HaXO0XJICHUS OTIPEICIICHHBIX
VHTErPaJIOB. Brruernsiit METOJ
BBIUUCIICHUA WHTErpagoB. HHTerpaisl
OT TPUTOHOMETPUYECKUX  (DYHKIIHIA. 14 2 4 8
Brruncnenne HECOOCTBEHHBIX
WHTETPAJOB M TJIABHBIX 3HAYEHUU
WHTETPAJIOB OT JCHCTBUTEIIBHO3HAYHBIX
dbyskumii. [Tpumepsl.
KypcoBas padota 10 10
Hroro 180 34 34 112

III. O0pa3oBaTe/ibHbIE TEXHOJIOTUH

[IpenonaBanue y4yeOHOW IUCUMILIMHBI CTPOMTCS HA COYETAHUU ayAUTOPHBIX
3aHATHI U pa3IMYHBIX (HOPM CAMOCTOSITEBLHON pabOThI CTYIEHTOB.

Taxxke Ha 3aHATUAX TPAKTUKYETCS CaMOCTOATENbHAsh paboTa  CTYAEHTOB,
BBIIIOJIHEHNWE 33/IaHMil B MalbIX TIpylnax, HHCbMEHHbIE paOOThl, MOAEIMPOBAHHUE
JMCKYCCHOHHBIX CUTYyallMii, paboTa ¢ pa3naTouHbIM MaTepHaioM, MIPUBIIEKAIOTCS PECYPCHI
ceru  INTERNET. Kypc mnpemycmarpuBaeT — BBIIOJIHEHME  KOHTPOJBHBIX U
CAMOCTOATENIbHBIX Pa0OT, MUCbMEHHBIX JIOMAIIHUX 3a7aHuil. B kadectBe (hopM KOHTPOIIA
VCTIONB3YOTCS pa3IMYHbIE BAPUAHTHI B3AUMOIPOBEPKU M B3aUMOKOHTPOJIS.

HNHTepakTuBHOE  B3aMMOJEMCTBUE  CTYIEHTOB C  OJHOM CTOPOHBI U
IpernoAaBaTesis ¢ APYrou, a Takke CTyAEHTOB MEXy COOOH U C MpEenojiaBaTeleM BO
BpeMs TPAKTUYECKHUX 3aHITHM.



OopaszosamenvHbie mexnHoa02uu

1. JINCKYyCCHOHHBIE TEXHOJIOTUU

2. Undpopmanmonnsie (nudpossie)

3. TexHonOTMU Pa3BUTHUSI KPUTUUYECKOTO MBIIILICHHS
Coepemennvie memoovt 00yuenus

1. AkTuBHOE CitylIaHue

2. Jlexuus (TpaauiiioHHast)

IV. OueHoynbie MaTepuajdbl sl NPOBeJeHMs] TEKyLled M MNPOMEKYTOYHOM
arrecTauuu

1. Ouyenounvie mamepuanvl 014 NPoEeOeHUsI MEKyujeil ammecmayuu

[IpakTuueckue 3aHATHS MO AUCHUILINHE «KOMIUIEKCHBIN aHanu3» HE0OXO0IMMBbI
JUISL TIOJy4€HUSI HABBIKOB TNPHUMEHEHHS TEOPETUYECKUX 3HAHUW, IOJYYEHHBIX
CTyJICHTaMHU Ha JIEKIUSAX MPU PELICHUH KOHKPETHBIX NMPaKTHYECKUX 3aiad. PemeHus
3a/1ay (PUKCUPYIOTCS B TETPASAX JJIA MPAKTUUECKUX PaObO0T U OIEHUBAIOTCS COTJIACHO
«PyKOBOJICTBY TIO pEHTHUHTOBOM cucTteMey. [ GoJiee mOJIHOTO OCBOCHHS MaTepuana
B JIAHHOM METOJAUYECKOM PYKOBOJACTBE MO KAXKJAOW M3y4aeMOM TEeME IpeIiIararoTcs
KOHMpONbHble — 80NMPOCHL U 3a0auus Ol CAMOCMOAMENbHOU — pabomul,
pPE3yJIbTATUBHOCTDh  BBINIOJHEHUS KOTOPBIX OLEHHMBAETCA TAaKXKE C IMOMOIIBIO
PEUTUHTOBBIX 0aJIOB.

TumnoBsble 3a1a4M 1J151 TEKYLIET0 KOHTPOJISI
KoMmiekcHbIE YHCIa

o IRV
. HaiiTn Bce 3HaueHus paaukaia

. osin i

. Haitk BCce 3HaueHnd

ig2

In2
. Beruucaurs v ®¢ Y U300pa3uTh TOYKY Ha IUIOCKOCTH.

. Boruncnurp sh In3 +is

. BeiBectn opmyisl crepeorpaduueckoil mpoekuuu u GopMyny it chepudecKoro
paccrostuus. Haiitu cdepudeckoe pacCTOSTHEE MEKIY ToukamMu 1 u - ,im 7.

5. HammcaTh KOMILUIEKCHBIE ITApaMETPHUECKUE YPAaBHEHHS OKPYKHOCTH C JaHHBIM

HEHTPOM M PaIMyCOM, DJUIMIICA M THUIEPOOBl ¢ (POKycaMH B TOYKaX l u

JaHHBIMHU TTOJIYOCsAMH, napadonsl y=x2, x BR, oTpes3ka npsaMoii, COeqUHAIOIIENR BE

TOYKH.

AW N = =

I'osiomopdHubIe pyHKIIUU

2iz
6. SIpnsercs nu dynkuus ¥ ®“ romomopgHoil B Hayane koopauHat? Jloka3aTh
ronomopdrocts GyHkimit 1z u Nz pa C.

7. BocctaHoBUTh TOJOMOp(HYIO (YHKIIMIO MO 3aJaHHOM €€ peaJbHOW YacTH

2 x

u ®x’ 3x’y 2x* 2y’ e“siny, x,y BC
Kondopmubie oTodOpaxkenust

_8—



8. MeronoM crioeHuii HaWThu  00pas3bl BEPXHETO EIMHUYHOTO TOJNYKpyra IMpHu

ols L4
WOI/EHW 2 z

npeobpasosanmsix W /7 | :
9. Haittu oOmmii BUI MEOMYCOBBIX MpeoOpa3oBaHUN BEpXHEW MOJYIJIOCKOCTH Ha

ce0s1, BepXHEeH MOJIYIUIOCKOCTH Ha €IUHUYHBINA KPYT, €IUHUYHOTO Kpyra Ha ceOsl.
z

W @
10.  Kakas 4acTh MIOCKOCTH CKUMAETCS MPU OTOOpaKEHUN 2z 1 7 Kakast 4acTh
2iz
IJIOCKOCTH PACTATUBAETCS MIPU OTOOpakeHun w &~ ?

Psanab1 Tensiopa u Jlopana

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

. 2@ - o
- Z 1 - . - 1
a ?7.3. 6 Tsin®z; B ‘T’ﬁ-,
o~ ) e 2 1=
12.  HaiiTu Hynu ¥ U30JIMpPOBaHHBIE 0COOBIE TOUKU (PYHKLIUI:
ZCoSz sin’ z PR
a‘ c 2 ’ . d = ;. B 1/:

OnpenenuTs NOPSIKK HyJIEH U KIacCU(UIMPOBATH U.0.T.
13.  IIpeacraButrs psgamu Jlopana B MNPOKOJOTOM OKPECTHOCTH TOYKH ZzZ=d
cienyomue QyHKIUI

z z
a 7 — =, a®; @ , a o}
z7 3z 2 z2 1
sin’ z ch’z
B ,a ®; T —, a 0.
z z

BblueTnl U UX MNPUMECHCHHUEC

14.  HaiiTu BeIUETHI 33JIaHHBIX (DYHKIIUH B €€ U.0.T., BKJIFOYast TOUKy ~ ° - :

( ) tgz z (6) z
a) —————5, —_—;
.1 cosz 2 chz 1
. = ) !
(c) z’sin—; (n) sinz “8in—.
z z
15. Bp4ucianTh ¢ NOMOIIBIO TEOPEMBI O BEIYETAX UHTETPAJIBL:
B d
a og——e'¥dz; . 6 ——;
- o Z. 3 - ie ZSiNZ
inZ L4 dz Nz 1] ei)
B zsin —= z, . T - , z i i).
|Z|C§” z 1 |__|(.?>2’ (22 Az 1)sinz z 0
16.  Ilpumenss nemmy JXKopiaHa, BBIYUCIUTh HHTETPAJIbI:
@) 4 x3sinxdx ) - cos x dx o ma wh
- %4 5x2- 4 pﬁxz- aZ- xz- b_“s.
7 xcosxdx - sin x dx

(¢) v.p. 5}—2 v 6 () V'pl_?—xz_ L x 1

2@
R sin = cos = d~=
17. BbluucauTh HHTETpasbl BUAA °

—9_



2= E
d= cosn~=d~= ~

a e . 0 , 1 mg W1, n &N;
’ 0%_ 3cos= - § 2acos= a’
" cos’=d= " 1 2cos="
B ﬁ’ Omqg Wl; 1 sﬁ—cosnﬂd“ﬁ n 0.1,...
o1 asin” = -5 4cos=
18.  BbiuucauTh HECOOCTBEHHBIE MHTETPAJIbI OT PAIMOHATBHBIX (HYHKIIHIA:
0 x2dx 0 dx
a5 > s . 0 g, am0,n BN
cpxloxt 9 cooxtoal
Y xdx ' Jx?dx

B v-p- W . I v.p. el

] . 0

—_—

Konmponwrvie pabomot (00pazubl 3a0ay)

Kontponbhas padora Ne 1
1. Bemonauth apudMeTHdecKue JEHCTBUS HAJl  KOMIUICEKCHBIMH  YHCJIAMHU:
NCEENT N NN
a) T 0) i
32t 72 4 1 Vi 60 2i
L1242 s 2 0% 6 9i
B) ;1) ' ;

H) Y6421 i o YNNI

2. N3o0pa3uth Ha KOMIUIEKCHOM tutockocTd C o001acTv, 3aJaHHBIE CHCTEMaMH
HEpPABEHCTB:

3 w2, s 1 i m2,

9

Jargz /2| me/6, largz  &/2| m&/3,
~fm z W4, «fmz sA 1.
a) ;  0) :
3. BbISICHUTH, KaKu€ JIMHUM HA IJIOCKOCTH 3alMCaHbl CIEAYIOIMIMMHU YPaBHEHUSMU:
z 1 z 1
Im o0 Re—— @0
a) z 1 ; 0) z 1
4. BpisicHWTH, KakM€ MHOXKECTBA HA  IUIOCKOCTHM  3aJaHbl  CICIYIOIIUMHU
HEPABECHCTBAMMU:
1 1 1 1
Re— B Im— aA—
a) zZ 2 ’ 6) VA 2
5. Jlokaszath TOXJIECTBa:
— 2 ~ 2 2 2
‘2122. 1’ : ‘21 Zz‘ ol ’21L. 1 ‘22 ..
a) ’
— J*F - 2 = 2z 2
‘zlz2 1‘ ’21 22‘ o] |21L 1 ‘22 ]
0)
Z Z, a a, o
6. Ilycthb u - KOMIIJIEKCHBIC UHC/Ia, a | - ICCTBUTEIbHBIC YKCa (

al. a; &0 )
). Jloka3zaTh HEpaBEHCTBA:

—10-—



P 2 2.
2 @| | ‘22‘ 2. 22
a) a. az
|a121 azzz‘ 2 2 2
Bzl |l |22 23
a’
0) I
o v o tgv @a /a ,
Y Kk a3 aH U e Bpectu BCHOMOrarelbHbIM YroJl TaKOM, 4YTO /2
A, Bsin 2 2
IPEICTaBUTh JIEBYIO YacTh JIOKa3bIBAEMOIO HEPABEHCTBA B Buje -~ - °%°7 pu

HalTH €€ COOTBETCTBEHHO HaMMEHbIIIee 1 HanOOJIbIIIee 3HAUCHUS.

7. Hoka3atb GpopMyJib:

~ sin 2nx L

cosx cos3x .., cos2n lx @&————, x &=, n BZ

a) 2sin x :
)

sin x sin3x .., sin 2n 1 x OM, X @k=n, n w7

a) sin x
. Pemnts ypaBHeHus:
. 5 3i

Sin z @— Cosz @—

a) 3. 6) 4 . p)shz @0 ) chz @)
9. loka3zatb ClIe/lyIOLUNeE PaBEeHCTBA:
[ I [ z

Arcctgz O—Ln— Arctgz @—-Ln=
a) 2z i 6) 2 iz,

Arshz eLn z z2 1 Archz eLn z z7 1
B) L] - ; 1—\) - -

10.HaiiTu BCce 3HaUEHUA CIEAYIOMNUX CTETIEHE:

A N |

®\/§ — -sini
a) T 0)' .

Kontponbhast pabota No2

1. Sdsnserca nu ¢yHKIMS oc rojomopdHoi B Hauane koopauHat? Jlokazatb,
onupasice Ha TteopeMy Kommu-Pumana, romnomopprocts Ha C ciaegyromux
QyHKIMIL: a) S % 6) chz.

HaiiTn MHOXecTBa TOUEK, B KOTOPBIX (DYHKIIMM MOHOT€HHBI, FOJIOMOP(HBI U
BBIYHCITUTh TIPOU3BOJHBIC GyHKIUHI B 3TUX Tquax

2
a)fz_ Q_ZZ 3Imz

6)fz 02xy ix* v

b

B . . U(x;y)

OCCTAHOBUTH FOJIOMOp(i)HBIC (I)YHKIII/II/I 110 UX ICUCTBUTCIBbHOU YAaCTHU NnIn
o V(x;

MHHUMOH HaCTHUu (x y) .

a) V(57 ®3x’y ' [f(i) e0 5) Ux: ) ox’ 3xp’ /() 0,

5) U(x;y) @ “sinx y f(0) @l

b

r) Vi(x;y) oc ’ COSX X f(O) 01
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V(x;y) ®ycosychx xsinyshx f(0) @0

1) ; ;
e)U(x;y) ®xcosxchy ysinxshy f(0) @0
, .
4. HamucaTh KOMIUIEKCHBIE MapaMETPUYECKHE YPaBHEHHS OKPYXHOCTH C JaHHBIM
LEHTPOM H PAJMyCOM, DJUIMICA M THIepbombl ¢ (GOKycaMd B TOYKax ' u

y ox’, x BR,
JAHHBIMU TIOJIyOCSMH, MapadoIibl

JIBE€ TOYKH.
5. YcTaHOBUTH, KaKasi 4acTh INIOCKOCTH CKMMAETCS, a KaKasi paCTATUBACTCS MTPU
CIEAYIOIIUX OTOOPAKECHUSX:

OTpE3Ka MPSIMOU, COEIUHSIOIIEN

2~ w .._L; w .}—IZ, 2iz
a) w @z 2z : 6) 2z 1 B) 1 izl r) w @¢ .

o z
6. HaiiTi MHOX€ECTBa BCEX TEX TOYEK °, B KOTOPBIX YroJjl MOBOPOTA IPH CJIETYFOIIHX
OTOOpaXEHHUSX PABEH HYJIIO:

5~ w .;; w 0}—12, i
a) w @z 2z . 6) 2Z 1 B) 1 lZl r) w @¢ .

7. Haiitu niauHbl 00pa30B CIEaYIONIMX KPUBBIX [ IPU yKa3aHHBIX OTOOpaXKEHUSX:

a) sz (@it 1, t WO, - ez

b

6)@".21. ol ! HER-M ; ec”
) B2 L oif, t WL -/ ; e@c”
Pzl @1 [ WO,z ez', n BN

gz e’ (BRI ol LU
hy) aACHE

8. HaiiTu momanu o6pa3oB obacTeit D

P YKa3aHHBIX OTOOPaKEHUSIX:

hal . = 2
D e zgC: 2 l‘z‘ W3, arg z .Z [z oz

a) >
6) D oM&C: 0 mRez ml, [Imz| mcI/ - @c?
. z 1
LSz &—
B) © — kBagpar ¢ BepmmHamu B Toukax 0, 1, { 1, z 1,
9. Haiitu nenyro THHEHHY0 (QYHKIUIO, OTOOPAXAKOIIYI0 TPEYTONLHUK C BEPIIMHAMM
Lo . 41 0 4l 30 . 556 .16

; ; ' Ha TPEYTrOJIbHUK C BEpIIMHAMU ~~* ; :

10./Ioka3aTh, 4TO JUHUU YPOBHS MOMAYJS NPOOHO-TMHEWHOW (YHKIMH SBISIFOTCS
0000IIEHHBIMU OKPY>KHOCTSIMHU.

11./loxa3zaTh, 4TO JIUHUU YPOBHS JNCUCTBUTEILHON YaCcTU IPOOHO-ITMHEHHON (QYHKIIUN
SBIISIOTCA 000OIEHHBIMU OKPYKHOCTSMHU.

12.Jlokazatb, 4TO 00pa3oM OOOOIMIEHHON OKPYKHOCTH TpU JIPOOHO-TMHEHHOMN
GyHKIMH sBIIeTCS 00001EHHAS OKPYKHOCTD.

—12 -



13.PaciiupenHass KOMIUIEKCHAsA IUIOCKOCTh C OKPY>KHOCTSIMU
pa30uBaeTcs Ha YEThIpE IBYYTOIbHUKA. BBIACHUTH, BO YTO MpeoOpa3yroTcs JaHHbIE

Z o |z i el

V3 i e 30
W 2 278 2 2
00JacTi npu 0TOOpaKEHUU
KonrpornbHas padora Ne 3
1.Onupasice Ha TeopeMy Telnopa, 1oka3aTb GOPMYIIbI:
C[1,n 0 2n 1
e’ QT’Z—, z &C shzOT’Z—, z BC
a) ne 1! :0) ne 2n 1!
[ n
e’ @ ?’—', z C
1. Onupasice Ha pa3aoKEeHUE ne@ 1 , I0Ka3aTh GOPMYJIbI:

0 z z n
e” @7e™ "%  H®C, z, ®@constC, a @const &C
a) n € n'
2n 1

.0 4
shaz @ T———2*" ' 2 ®&C, a econst EC

0) e 2n 1! .
2
B)sinzz, F) sin*z cos*z . H)ezsinz
b 9 .
1 .0
o1z 2| w1
2. OHI/IpaHCB Ha Pa3I0XKCHHC Z ne , CIIPaBCAJIMBOC IIpHU , AOKa3aTb
bopMyIIbL:
[ L
ﬁ‘?’l 1z%, Z‘.l 1 o7 1"z Z’.l
a) 1 Z n & . 6) z | n &
2

Z.O:

1 1 1 1
2 T 272 32 To_63
gl il oot il R
4. Jlokazatb (OpMYJIbI:
1 1,1z Dz%!
—arctgz —lh-——@7 , |z m
a) 4 1 z ,ed4n 1 .
1 - - B R
“ni ;7 01 T——, |{m
6) z nann 1
5. Haittu MHOXecTBa Touek Z BC , B KOTOPBIX CXOIATCA clieayrouue paasl JIopana:
'j_|n‘ O Zn ¥—31_1__ 5
T2 Mz" - ‘T’ 2 z a ", a econst HC
a) ne [ ; 6) ne D3 . 1 ; B)
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6. Onmpasch Ha (QopMyiy mJIE CyMMbl OECKOHEYHO YOBIBAIOIIECH TE€OMETPUUYECKOU

MPOTPECCHH, a TakKe WCHoNab3ysa auddepeHImpoBaHie W WHTErPUPOBAHUE,
JI0Ka3aTh cne):[yfomne dbopMy b

;. Ybnln, Z‘AAlb| 1 2.%[;_2111_22/7

a)Z b ne [ : 6)ZT b ne [

Z dup 4

b

2| o]

0 _ - ~ -
e Lol nb q!z q

b

) & b= uen ;
-1 - -
lll’l Z~ a P ? 1 a 2n ] 2n ] |
r) zZ a4 ne Jz |

7. Cnenyronme (QyHKIUH PA3I0XKHUTh B P HopaHa IO CTENEHSAM < B KOJIbIEC
1 mz| m2

- . = —_—_— P
a)Z.lzz..6)Z_lZ_2_.B)Z._IZ.2.

1 1 1
~ 12 2 T r (% 4
r) z ]-‘. Z- 2. ; H) z - --1 z 4- ; e) z 1' z 4'. . .
8. Crneqyronue GyHKIINU Pa3I0KUTh B psiasl Teimopa wiu JlopaHa Mo cTeneHsm ~ !
1 1
~ 42 T 2
mz 3i: a) < ? 3 . 6) ° 2z .

V4
9. Pa3noxuth QyHKIHIO /= B psig Jlopana o cremensM © ¢ B komsie O

! z smvﬁz Ld
3 a €0, D:0 m|z|m[] 7 = a 0, D:0 m|z|m[]
a) 2 €7, ) @ 7o :
3
2 COS=—>  , @2, D:0 m|7 2|m[]
B) z ;
L
e’ ezl
z1 z @ ®0, D:0mz[m] z ael, D:lmz 1|m2
r)- ‘ ;) A

10.HaiiTi BEIUETHI CICAYOIHNX (I)YHKIII/II/I BO BCCX UX U30JUPOBAHHBIX OCO6I)IX TOYKax:

sin z 1 © , . =

2 2 z 172 z7sm—

a) £ 6) ¢ B) © r) Z;
2
coSz 1 e’

Il)g ;%/4; e)ze;; }K)Z”ez; 3) Z

% = A 6— 6 2
DI A R LA CH I

1. ZZn 1

—, a &), n @l,2,... sin zsin—
M) & 74 ,  H) i



cosz 1z sin z

2 —————coszchz
21 2tz 1 : 21
O) > H) 5 p) o
11.Haiftu BeIYETHI CeAYOMMX (QYHKIMI BO BCEX WX KOHEYHBIX H.0.T:
1 Z2 22 1
3 3
3 4 1 z 2
272 6l 7 oy
1 2 1
> — 7 —, N el2,...
zo 1z 1 z | sin =&
1) : ;) ; ) ;
cosz
th 2 & 2 17
3) ctg & ) z ) cth r.%; ) z 1 ;
1 sin & 1
2 z1° sin z*
M t;oom) T o) :

12. HaiiTu BbIYeTHI Clienyromux (PyHKIIUM B OECKOHEYHOCTH:

1
4 S —
z" 1 “.z 24 -
T cos%ﬁ P —
a)? '; 0 ; B F 1
1
0052;@" z"° 1 cos— o
. 5 T zcos =
z 1 z, 2z 1 D
r) - 5 n) :e)
15.BbryncnuTh MHTETPAIIbI:
dz dz
, D: . = ,D:
2) 0? Z4 = 1| w1 5) pﬁz 1_2 2 1 |2 i| w2
i dz
sin z
rdz, D: 2 2 2 S , D
B) ® 2 1’ x? oy’ m2’ r)azf 177 32 2 mjz[m4
I} ’ .
e3?dz, D z :
I ] oar 2" 2 ez
Zzsin21 )
- Z dz D §o—dz, D:
)K) &ﬁz 1z 2 |z|l3. 3) ﬁzf 1 |z|l2.
3 1 ’ ’
e- dZ, D: in dZ, D
n) 4?% 1 |z| m2 K) ,Dﬁ z |Z’AA3.
z 1 1
sin ——dz, D n——dz, D
B AN 2| m2 we BTN
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1 V4
' °— D ¥ cos——dz, D :
H) 0 z |Z |z. 2| mo6 : 0) » Z 1 |z| IZ;
5 sza,{.z dz, D RN ﬁCthdz D: .
z zZ z 1 z z z
me - s S R ;
o dz
0 0’%2‘ i z| M1 Rez A0, Im z sA0
3
Zdz z7 dz
mﬁe l ldz’ |z| 4 aﬁez2~ ldz’ |z m4
T) ; y) ;
2
z°dz
’@Tldz’l)i 3n, % n 60,1, 2,
D) e
KonrpornbHas padora Ne6

1. Berauciauth onpenesi€HHbIE HHTETPaJIb:

- e -
« cosn=d= - | m; ml, n BN
a) = 2acos= a ;
sin == > 1 Ha Al n BN
6) 3 2acos= a .

=1 2cos="cosn=

)

o 5 4cos=
B) =

d= n &N « W

2. BpuucnuTh HeCOOCTBEHHBIE MHTETPAJIbI U TJIaBHbIC 3HAYEHUSI MHTETPajioB (3a1a4u
Ha IpuMeHeHue JieMMbl JKopiana):

- xcosxdx
2) % 2p 10,

2 xsinxdx

3. BrruuciuTth HecOOCTBEHHBIE HHTCI'PpAJIbl U I'NIaBHBIC 3HAYCHUA UHTCTPAJIOB OT

paIMOHAIBHBIX (PYHKITUH:

S xtdx

a)'

h,aAAO b A0

S xCdx

0

;,  0)°

h,amo

0
coS xdx
P@ P pBR
B)
v, x2dx
@
cow %L

2. Ouenounvie mamepuasvl 0131 NPOGEOCHUA RPOMENCYMOUHOU ammecmayuu

[Inanupyemslii
o0pa3oBaTenbHbIN pe3ysbTar
(KOMIETeH1Msl, UHANKATOP)

TumnoBsie KOHTPOJIBHBIC
3aJaHus

KpI/ITepI/II/I OLICHMBAHUMA U IIKaJla
OICHHMBAHUA

OIIK-1CrniocobeH MpUMEHSITh
(hyHIaMeHTaJIbHBIC
MONyYeHHbIE B

3HAHUS,
obmact

1. Pacckaxure o
BBIYHCJICHUH
WHTETPAJIOB MO

® Jimeemcss  NOAHbIUL  AHANU3
3a0a4u, NpeonoN’ceH BepHblil
aneopumm peweHuss 3a0ayi,

—16 —



MaTeMaTU4ecKkux U (WIn)

€CTEeCTBEHHBIX HayK, u
HCTIOJIb30BaTh 1704 B
poheCCUOHATILHOM
JeSTeIbHOCTU

OIllK-1.1 Ocywecmensiem

omobop  meopemuyeckozo u
NPaKmu4eckoeo Mamepuana
OIIK-1.2 Pewaem munogovle

3a0ayu 8 pamkax
npogeccuonanvbHol
oesmenbHOCu

OIlIK-1.3 Hcnonvzyem
PasiuyHblie Memoobl U npuembl
peuteHus 3a0au
npogeccuoHanbHol
OessmenbHOCmU

rpaHuIle 00J1acTH
IIPH TTIOMOIIIH
BBIYETOB.
Brerunciure
WHTETpal.

2. Pacckaxurte o
MIPWIOKCHUT
BBIUETOB K
BBIYHCIICHUIO
WHTETPaJIOB OT
BEIIECTBEHHBIX
byHKIUH, B
YaCTHOCTH, K
BBIYMCJICHUIO
HECOOCTBEHHBIX
UHTETPaJIoOB.
Haitgure naTerpan
3. Jlokaxxute
Teopemy 00
WHTETpajgax OT
paIrMoHaIBHBIX

GyHKUIUHA.

6blOe/IeHbl OCHOBHbLE IMANbL U
meopemuyecKkue OCHOBbL
peutenus, NnpugeoeHo NoJHoe
6epHoe  peuwieHue  3a0ayu,
sKIIOHAOWee NPABUNLHBIL
omeem
— 18— 20 6annos

Hmeemcess  noamwii  ananus
3a0ayu, npeoyodCceH BGepHbIll
aneopumm pewlenusi 3a0a4u u

OYeHKA  OCHOBHLIX  2MAN08
peuienus, npusedeHo peuleHue
3a0auu, HO nonyyeH

HeNpasuibHblll  Omeem U3-3d
apugpmemuuec-kou / peuierHue
He00CmamouHo 000CHOBAHO /
6 peulenuy UMeromcs IuuHue
Ul He@ep-Hble 3ANUCU, He
omoeneHHbvle om peuterusi — 12
— 17 6anna

Henonnviii  ananuz  3aoayu,
NpeONodHCeH BEPHBLIL ANCOPUMM
peweHus 3a0ayu, Ho UmMeemcs
8epHOE peuleHue Tub Yacmu

3a0auu  uU3-3a  J102UYECKoU
owubku — 6 - 11 6annos

He coomeemcmayem
mpebo8aHUIM,  U3LONCEHHBIM
evlle

—0- 5 6annos
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V. YueOHOo-MeToqu4ecKkoe U MHGOpManmoHHoe o0ecreyeHue JUCHUILTHHBI
1) Pexomenyemas mureparypa

a) OcHoBHas uTEpaTypa:

1. IlpuBanos, W. 1. Beenenne B Teopuro (PyHKIUH KOMIUIEKCHOIO NEPEMEHHOTO :
yuebHuk s By3oB / U. U. IlpuBanos. — 16-e uza., crep. — Caunkr-IleTepOypr :
Jlanb, 2022. — 432 ¢. — ISBN 978-5-8114-9392-0. — Texcr : anekTpoHHbIH // JIaHb :

ANEKTpOHHO-OnbOMMoTeunas cuctema. — URL: https://e.lanbook.com/book/193364

2. Ilankpartos, E. JI. BBenenne B Teoputo (yHKIMH KOMIUIEKCHOTO TEPEMEHHOTO :
yueOHo-metonuueckoe nocooue / E. JI. TlankpatoB. — Hwxumit Hosropon : HHI'Y
uMm. H. W. JlobGaueBckoro, 2020. — 12 c¢.— Tekcr: amexktponHslit // Jlavp :
aNeKTpoHHO-OnbOMMoTeunas cucrema. — URL: https://e.lanbook.com/book/191780

0) JonmosiHuTeILHAS JIATEPATYpAa:

1. [onoBunkuH, E. C. Teopust pyHKIIUN KOMIUIEKCHOTO NIEpeMeHHOro : yueOHuk / E.
C. IlonoBuHKHMH. — 2-€ U3/, niepepad. u pon. — Mocksa : UHOPA-M, 2023. — 253
c. — (Bricmiee oOpazoBanue: bakanaspuar). — DOI 10.12737/1845987. - ISBN 978-
5-16-017359-7. - Tekcr : 3JICKTPOHHBIMN. - URL:
https://znanium.com/catalog/product/19139922

2) Ilpoepammnoe obecnevenue

Google Chrome oecrataoe 110

Supnexc bpaysep 6ecrutatHoe 110

Kaspersky Endpoint Security 10 | akt Ha nepemauy npas I1K545 ot 16.12.2022
MHoropyHKIMOHATbHBIN oecrutatHoe 110

peaakTop ONLYOFFICE

OC Linux Ubuntu oecmiatnoe 110

3) Cogpemennvle npogheccuonaivbivle 6azbl OAHHLIX U UHDOPMAYUOHHBLE CHPABOYHbLE

cucmemwl
Bua nngopmanuoHHoro pecypcea,
Ne HaNMEeHOBaHHE
n/n UH(OPMALMOHHOT O Anpec (URL)
pecypca
1 9BbC «ZNANIUM.COM» https://znanium.com/
2 OBC «IOPAUT» https://urait.ru/
3 IBC «Vnmsep CHTe{CKaﬂ https://biblioclub.ru/
OuOJIMOTEKA OHJIAHY
4 OBC IPR SMART http://www.iprbookshop.ru/
9BbC «JIAHb» http://e.lanbook.com

— 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/
http://e.lanbook.com/

6 OBC Tel'Y http://megapro.tversu.ru/megapro/Web

7 Penozutapuit TBI'Y http://eprints.tversu.ru

Pecypcsl nznarensctBa Springer

8 http://link.springer.com/
Nature

9 CIIC Koncynpsrantllmtoc (B cetu
TBI'Y)

VI. MeToanueckue MATEPUAIIBI 71 00Y4AIOIIMXCS 110 OCBOCHUIO THCHUATIMHBI

TeMbl KypcoBbIX padoT
1. Cuctema KOMIUIEKCHBIX YUCEN: KOOpAUHATHAS, alreOpanyeckas,
TPUTOHOMETPHUUECKAs U MoKa3aTeabHas (hOPMbI KOMILIEKCHOTO YHUCIIA.
2. @opmyinsl Dunepa u Myaspa.
3. Moaynb 1 apryMeHT, paguKai 1 JJorapru(M KOMIUIEKCHOTO YHCIa.
4. ToxnaecTBa W HEpPABEHCTBA [ KOMIUIEKCHBIX 4YHCEJ, HX
WHTEpIIpEeTaIUsl.
5. EBKiIMI0Ba METPUKA U DJIEMEHTHI €BKJIMA0BOM Tormoioruu Ha C.
6. ®opMmyIibl cTepeorpapuyecKoil MPOSKIIUH.

7. ®opmyna mist chepruIecKOTO PACCTOSHUS. DIEMEHTHI ChepruIecKoit

TOIIOJIOTUHU Ha C .

8. Cx0AMMOCTH B €BKJIMI0BON METpPUKE U C(HEepuIeCcKOil METPUKE.
9. Konb1io HenpepbIBHBIX (DYHKIUH B TOYKE U HA MHOXKECTBE.

10. MoHOreHHOCTh U TOIOMOP(HOCTH (.K.1I.

11. ®opmanbHbie Tpon3BOAHBIE U yciioBHs Komm—Prmana.

12. Ilemoe nuHEHHOE TTpeoOpa3oBaHue.

BCKTOpPHAsA

13. I'eomeTpuyeckuii CMBICII MOJIYJISI U apryMeHTa MPOU3BOJHON OT rojiomMmopdHon

(GyHKUIHH.

14. Kondbopmubie 0TOOpakeHHs IEPBOTO U BTOPOTO poja.

15. TonomophHOCTh U KOH(GOPMHOCTh B PACIIMPEHHON KOMIUIEKCHOM IUIOCKOCTH.

OmHOMUCTHOCTH ¥ KOHPOPMHOCTH MEOMYCOBBIX MpeoOpazoBanmii B C.

16. Kpyrosoe cBoiicTBO npeodpa3zoBanuii Méouyca.
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http://megapro.tversu.ru/megapro/Web
http://eprints.tversu.ru/
http://link.springer.com/

17.

18.
19.

['pynma Mob Cu €€ MOoATPYyIIIbL.

CaoiicTBa npeodpa3oBaHUil CUMMETPHS TOYEK OTHOCUTEIBHO OKPYKHOCTH Ha C.

CymectBoBanue MEOMycoBa aBTOMOp(pr3Ma puMaHOBO# c(hepbl, HOPMUPOBAHHOTO

COOTBETCTBUEM TPEX Map TOYEK.

20.

10.
11.
12.

13

16.
17.
18.

Boruucnenue rpynn MEOUYCOBBIX aBTOMOP(PHU3MOB Kpyra U MOITYIIIOCKOCTH.

TunoBble BONPOCHI M 321a4H J1JIsl POBEPKH CAMOCTOSATEIbHOMH PadoThI

JlaTe onpenenenne MoayJisg, apryMeHTa KOMIUIEKCHOIO YHCIIA.

JlaTh onpejenenue anredpanyeckoro KOpHs U3 KOMILUIEKCHOTO Yucia

JlaTe ompeneneHue OTKPBITOTO M 3aMKHYTOTO MHOYECTB, NPEACIbHBIX H
IPaHUYHBIX TOYEK, TPAHUIbI, 3aMBIKAHUS, CBSA3HOCTH MHOXECTBa, 00JaCTH,
KOMIIaKTa, KOHTUHYYMa.

Jlate ompeneneHue HeEMpepelBHOCTH (.K.II. B EBKIMAOBOM u cdepuueckoit
METPHKAX.

JlaTh omnpejeneHrie MOHOT€HHOU U TOJoMOp(hHON (HyHKINH.

ChopmynupoBats ycioBusi Komu-Pumana B eWCTBUTENBHON M KOMIUIEKCHOM
dbopmax.

CdopmynupoBaTh reOMETPUUYECKUI CMBICT MOAYJSL U aprymMeHTa MPOU3BOJIHOMN
rojioMmopHON QyHKIHH.

CdopmynupoBats TeopeMy PumMana o KOHGOPMHBIX OTOOpPaKEHUSAX, OCHOBHBIE
MPUHITUITBEI KOHPOPMHBIX OTOOpaKEHUH.

CdopmynupoBaTs unTerpansbuyto Teopemy Komm-I'ypca.

CdopmynupoBaTs uHTErpangbHyto popmyny Kommu.

CdopmynupoBaTh TeopeMy Mopepa.

[TpuBectu hopmynsl Komu 11t mpou3BOIHBIX ToJOMOP(GHON QYHKIIHH.

. ChopmynupoBath Teopemsl Beitepmirpacca o psgax ronoMopHbIx GyHKIIUHN.
14.
15.

ChopmynupoBaTh TeopeMy AOes 0 CTEIICHHBIX PsJIax.

CdopmynupoBaTh TEOpEMY O MPEACTABICHUHN TOJIOMOPPHON (PYHKIIUU CTENIEHHBIM
PAITOM.

[TpuBecTH pa3nox)eHus] OCHOBHBIX 3JIEMEHTAPHBIX QYHKINH B psaasl Teitnopa.
CdopmynupoBats TeopeMy JInyBuiLs.

CdopmynupoBats Teopemy Jlopana.

—-20-—



19.
20.

21

22.
23.
24.

25.
26.

[TpuBectu HepaBencTBa Komu s koaddurmenton psiaa Jlopana.

ChopmynupoBaTh BHYTPEHHIOIO TEOPEMY €TUHCTBEHHOCTH.

. JaTp omnpeneneHue W30IUPOBAHHOW OCOOON TOYKM TOJOMOpP(hHON (DyHKIMH,

MPUBECTU UX KIACCU(PUKALIHIO.

CdhopmynupoBaTh KPUTEPHH Y.0.T. U MOJIOCA.

CdopmynupoBaTh KpUTEPHIA C.0.T.

Jlatb ompeneneHue BbBIYETAa B H.0.T. M MPHUBECTH (HOPMYJBI IS BBIYUCICHUS
BBIUETOB.

CdhopmynupoBats Teopemy Komin o Beraerax.

CdopmynupoBaTh TEOpEMy O CyMMe BCEX BBIUYETOB.

Bomnpocsl k 3k3amMeny

ITojie KOMIUIGKCHBIX YHCEI. BCKTOpHOG, anre6pa1/1q601<oe, TPUTOHOMCTPHUUCCKOC U
IMMOKa3aTCJIbHOC IMPCACTABICHUA KOMIUICKCHOI'O 4HCJIA. FCOMeTpI/I‘-ICCKI/Ie CBOMCTBA
KOMIIJICKCHBIX YHCCII.

®opMyiibl cTepeorpapuueckoil mpoeKiuu. Pacimmpennas KOMIUIEKCHAs MJI0CKOCTb.

Cxopsummeca mnocnenoBarenbHoctdt B C m C. JleMma 0 mIOKOOpAMHATHOMN

cxomumoctu. Kpurepnit Ko, reopema bosbiano-Belieprpacca.

EBximmoBa u chepuueckas Merpukn. Tomomorun B C m C  (OTKpHIThIE N
3aMKHYTbIE MHOXECTBa, MpeJebHbIe U TPAHUYHbIC TOYKH, TpaHMIlA, 3aMbIKaHUE,
JIOTIOJTHEHUE K MHOYECTBY, CBSI3HOCTh MHOKECTBA, KPUBBIE, 00JIACTH, KOMIIAKTHI,
KOHTHUHYYMBI).

OYHKIMY KOMILJIEKCHOTO TTepeMeHHOro ((.K.11.). HenpepbIBHOCTh, OTPaHUYE€HHOCTh
¢.x.1. TeopeMbl 0 HENIPEPHIBHBIX (¢.K.I1. HA KOMIIAKTE, B 00JIACTH.

MoHoreHnnble U TojaoMopdHble (QYHKUIUU (ONMpeneseHus, HpUMeEpbl). Y CIOBUS
Komm-Pumana B jgeiicTBuUTeNnbHOW W KOMIUIEKCHOW  (opmax. Kpurepun
MOHOTE€HHOCTH U ToJOMOphHOCTH (.K.1I. B Touke. CBs3b TOJOMOP(HBIX H
rapMOHUYECKUX (DYHKIUH.

Addunnsie npeobpazoBanus. Llensie nuHeliHbIe TpeoOpazoBanus. J{eKOMITO3HUITHS

1e10M JIMHEeHON (yHKIUH, €€ CBOMCTRA.
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7. KacatenbHoe oToOpaxeHue. ['eoMeTpUYecKUid CMBICT MOIYJISI W apryMeHTa
MPOU3BOIHOM rosioMopdHoM dyHkIMK. OnpeneneHus KOHPOPMHOTO OTOOPaKEHUS
1-ro u 2-ro poxna. AAkob6uan koHMOpMHOTO 0TOOpaxeHus. [Ipumepsr.

8. KpuBonuneiinbie uHTErpansl OT ¢.K.M., UX CBOWCTBa, BbhIUMCIeHHUE. [Ipumepbl
BBIYMCIIEHUSI HHTETPAJIOB OT (.K.I1.

9. Unrerpanbnaas teopema Kommu-I'ypca u e€ 06001enre Ha MHOTOCBS3HBIE 00J1acTH
(c oKa3zaTenbCTBaMu).

10.Unterpansuas  ¢opmyna Komm. [lokazatenbctBo, 0000IIeHne Ha cioydai
MHOTOCBSI3HBIX 00JIaCTEM, CIIE/ICTBHUSI.

11.Heonpenenéuupiii uHTErpai OT (P.K.1I. B IIIOCKON obnactu u ¢popmyna HeroToHa-
Jletibnuma. Teopema Mopepa.

12.CyiiecTBOBaHHE MPOU3BOAHBIX BCEX TMOPSAKOB Y TOJIOMOPPHBIX (YHKIUM.
@opmyael Komm 11t npon3BOAHBIX.

13.IToroueunas, paBHOMEpHas, JIOKAJIbHO-PaBHOMEPHAs CXOAUMOCTH
(GYyHKUIHMOHATBHOM TOCHEN0BATENbHOCTH U (YHKUMOHANBbHOTO psiaa. Ilpumepsl.
[Tounennoe UHTETPUPOBAHUE U MOYWIEHHOE auddepeHInpoBaHe
dbyHkunoHaNbHBIX psgoB. Teopembl Beifepmtpacca o psanax roaoMopdHBIX
(GyHKLHA.

14. Teopema Abens o cremeHHbIX psnax. CyliecTBOBaHHE paguyca CXOANUMOCTH U
MeTonbl ero BbluMcieHus. Popmyna Komm-Angamapa. JlokaibHO-paBHOMEpHas
CXOAMMOCTh, TMOYJICHHOE WHTEIPUPOBAHHWE M TOWICHHOE Ou(depeHInpPOBaHHIE
CTETICHHBIX PSI/IOB.

15.Teopema o mpeAcTaBICHUH TOJOMOP(PHON (PYHKIMH CTENEHHBIM DPSIIOM, OIICHKA
paanyca cXoIuMocTU. ['010MOp(HOCTh CyMMBI CTENEHHOTO psfa. CTEneHHON ps
kak psg Teinopa s cBoerd cymmbl. HepaBenctBa Komm mist kosdduimenTos
CTENIEHHOTO pAJIa.

16. Teopema JlnyBwuisa. JlokazaTenbCcTBO ¢ €€ IOMOIIBIO TeopeMbl l'aycca o
CYILIECTBOBAHUM KOMIUIEKCHOTO KOpHS y JIIOOOTO MHOTOWIEHa, OTJIMYHOTO OT

KOHCTAHTHEI.
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17.Psane1  Jlopana, cTpykTypa o0O0JacTH CXOAUMOCTH. JlOKa3aTenbCTBO TEOPEMBI
Jlopana. HepaBenctBa Ko mist koadduiirenton psiaa Jlopana.

18.BHyTpeHHssT TeopeMa €IMHCTBEHHOCTH (JI0Ka3aTenbCcTBO). Hynu romoMopdHbIX
byukiui. akropuzaiys rotoMopdHON PYHKIIUMK B OKPECTHOCTH €€ HYJIS.

19.1305upoBaHHbIE 0COOBIE TOYKHA TOJIOMOP(PHON (PYHKUMH, UX KIacCU(PHUKALUA.
Kpurepuu y.o.1. u nomroca. Haxoxnaenne nopsaka nonroca. [Ipumepsr.

20.Kputepuii  c.o.T. beckoHeyHOCTh Kak HM.0.T. TOJIOMOPHHON  (QYHKIHH.
Krnaccudukanus u Kpurepuu 1.0.T. Ha 0ECKOHEUYHOCTH.

21.0Onpenenenue BblYeTa B M.0.T. U (HOPMYJIBI NIl BHIYMCICHUS] BBIUETOB. Teopema
Ko o Beryetax. Beruucienue Boluera Ha OeckoHeUHOCTH. TeopeMa o cyMMe Bcex
BBIYETOB.

22.BBIYETHBI METOJ BBIYMCIIEHUSI UHTETpajgoB. HTerpanbsl OT TPUTOHOMETPUUECKUX
¢dbyHkiui. Beruuciaenue HeCOOCTBEHHBIX MHTETPATIOB OT PAllMOHANBHBIX (YHKIIUH.

Jlemma JKopana u €€ npuMeHeHUsl.

MeTtonuyeckne yKazaHusi 1Jisl 00y4al0IHXCH 0 OCBOEHUIO U CIUTLTMHBI

Opranusys cBOIO yueOHYI0 paboTy, CTYICHTHI TOJKHBI:

Bo-nepsvix, BEIIBUTh PEKOMEHIYEMBI PEXKHM U XapakTep yueOHOH paboThI
0 M3YYEHHUIO TEOPETUIECKOTO Kypca, MPaKTUIECKOMY MPUMEHEHHIO U3YUYEHHOTO
MaTepuasnaa, IO BBIMOJHEHUIO 3aJaHUM 9 CaMOCTOSITeNbHON paboThl, IO
W CITOJIb30BaHUI0 MH(POPMAIIMOHHBIX TEXHOJIOTHH U T.JI.

Bo-émopuix, 03HAKOMUTBCS C yKa3aHHBIM B METOJWYECKOM MaTepuaje Iio
OUCIUIIIIMHE TEepEeYHEeM  y4eOHO-METOAMYECKUX  H3JaHUH, PEKOMEHIYEeMbBIX
CTyJCHTaM JUISI TOATOTOBKM K 3aHATHUSM U BBITIOJHEHUS CaMOCTOSTEIbLHOMN
paboThl, a TakXe C METOAMYECKHMMHU MaTepuajaMu Ha OyMaXHbIX W/UIU
DJICKTPOHHBIX  HOCHUTEINSX, BBIMYIICHHBIX Kapeapold CBOMMH CHJIIAMH W
MpPEeA0CTaBIsIEMbIE CTYICHTAM BO BpeMsI 3aHITHH.

CamocTtosiTenbHas paboTa CTYJIEHTOB, IMPEAYCMOTPEHHas Y4e€OHBIM ILJIAHOM

JOJKHA COOTBETCTBOBAaTh 0Oojiee TIIyOOKOMY YCBOCHHIO HM3Yy4aeMOro Kypca,
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(dbopMHUpPOBaTh HABBIKU MCCIEOBATEIBLCKON pabOTHl M1 OPUEHTHPOBATh CTYACHTOB Ha
YMEHHUE PUMEHSITh TEOPETUUECKHUE 3HAHUS HA MPAKTHUKE.

1. Pabora ¢ y4eOHBIMH NOCOOMSIMM. /[ MOJTHOIEHHOTO YCBOEHHUS Kypca
CTYJIGHT JOJDKEH, TIPEXJE BCEro, OBJAJETh OCHOBHBIMH TOHATUSIMH JTOU
aucuuIuiiebl. Heo0XoqumMo yCBOUTh ONpeeneHus] U MOHATHS, YMETh IMPHUBOJIUTh MX
TOYHBbIE (POPMYITUPOBKU, MPUBOAUTH MPUMEPHI OOBEKTOB, YJIOBIETBOPSIOMIUX 3TOMY
onpenenenuto. Kpome toro, Heo6XoanMMo 3HaTh KpYyr (PaKTOB, CBA3AHHBIX C JAHHBIM
noHsATueM. TpeOyeTcsl TakKe 3HaTh CBSI3M MEX]y MOHSATUSMH, YMETh YCTAaHABIUBATH
COOTHOIIICHUS MEXK]Ty KjacCaMu 0OBEKTOB, OMUCHIBAEMBIX PA3TUUYHBIMU MOHSATUSIMU.

2. CamocrosiTesibHOe u3ydyeHue TeM. CamocTosiTenpbHas padoTa CTyJIeHTa
SBJISIETCS] BAKHBIM BUJIOM JIESITEIIBHOCTH, TO3BOJISIIOLIUM XOPOILIO YCBOUTh U3Y4aeMblii
peaAMET U OJHUM M3 YCIOBUN JOCTHUIKEHHS HEOOXOJAMMOTO KayecTBa MOATOTOBKHU
U TNpoecCHUOHAIbHOW MEepenoAroToBkd crnenuanucroB. OHa mpeanosiaraer
CaMOCTOSITENIbHOE HM3yUYEHUE CTYJEHTOM pPEKOMEHJOBAaHHOM Yy4eOHO-METOANUYECKOMN
JUTEPATYPhl, PA3IUYHBIX CHOPABOYHBIX MaTepHUalioB, HamucaHue pedepaTos,
BBICTYIUICHHE C JIOKJIAJOM, MOATOTOBKY K JIEKIIMOHHBIM M NPAKTHYECKUM 3aHSATHUSM,
MOJATOTOBKY K 3a4€Ty U 9K3aMEHY.

3. IloaroroBka K NPaKTHYeCKUM 3aHATHAM. [lpy noaroroBke Kk
IPAaKTUYECKUM 3aHATHUAM CTYJEHTaM pPEKOMEHIYETCsS CJIEI0BaTh METOAUYECKUM
PEKOMEHAAIUSM 10 padoTe C yueOHBIMU IMOCOOUSIMHU, PUBEACHHBIM BHIIIIE.

4. CocraBieHue rioccapus. B rioccapuii 1omKHBI OBITH BKIIFOUEHBI OCHOBHBIE
MOHATHUS, KOTOPBhIE CTYACHTHl H3Yy4alOT B XOJ€ CaMOCTOATENbHON paboThl. Jlis
MOJIHOTHl MCCJIEIOBaHUS PEKOMEHAYETCS BIUCHIBaTh B TJOCCAPUA M TE€ TEPMHUHBI,
KOTOpBIE CTyJIeHTaM OyayT pacKpBIThI B X0J1€ JIEKIIMOHHBIX 3aHATUH.

5. CocraBjieHHe KOHCIEKTOB. B KOHCHIEKTE OTpa)X€Hbl OCHOBHBIC MOHATHUS
TeMBI. J{15 HarIaIHOCTH U yA00CTBA 3alIOMUHAHUS UCIIOJIb30BaHbI CXEMBI M TaOJIHIIBL.

6. IloaroroBka k 3k3ameny. [Ipyu MOAroToBKE K 3K3aMEHY CTYACHTHI IO KHBI
HCIOJIB30BaTh KaK CAMOCTOSITENIBHO MOJATOTOBJICHHBIE KOHCIIEKTBI, TAK U MaTepHUaJbl,
MOJYYEHHBIE B XOJI€ 3aHATHH.

KauecTBO yCBOEHHS CTYJEHTOM KaXKIOW NHCUUIUIMHBI oneHuBaercs no 100-
OaJIIBHOM HIKAaJIE.
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HHTterpanpHas pedTuHTOBas omeHka (0ayu1) Mo KakJIoMy MOAYIO (TEpHoIy
OoOy4eHHs) CKJIQJbIBACTCS M3 OICHKHU TEKyIIed pabdoThl OOyYaromuxcs Ha 3aHATHSIX
CEMUHAPCKOTO THUTIA (CEMUHAPHI, TPAKTUYECKUE 3aHATHUS, TPAKTUKYMBI, JIJA0OpAaTOPHBIC
paboThI, KOJJIOKBUYMBI M WHBIC AHAJIOTUYHBIC 3aHITHS), ONEHKH WHIWBHUIYaTbHOU
paboThl 00YYaIOMUXCS M OIEHKH 3a BBIMOJTHEHUE 3aJaHUl PEUTHHTOBOTO KOHTPOJIS
ycrieBaeMocTH. [Ipu 3ToM 1107151 6ajioB, BBIJEIECHHBIX HA PEUTHUHTOBBIM KOHTPOJb, HE
noibkHa mnpeBwimarh 50% oOimieid cymmbl OalljioB  JaHHOTO Moayis (mepuojaa
oOy4eHHUs).

MakcuManibHasi CymMMa pPEUTHHIOBBIX OajyIoB MO Y4YeOHOM IUCIUIUIMHE,
3aKaHYMBAIOILIEHCA K3aMEHOM, T10 UTOTaM ceMecTpa cocTaniseT 60.

OO6yuaromemycs, HaOpasiemy 40-54 Gania, Ipu MOJBEICHUN UTOTOB CEMECTpa
(Ha ToOcCIeaHEM 3aHATUU 10 JUCUUIUIMHE) B PEUTUHTOBOM BEIOMOCTH YyueTa
YCIEBAa€MOCTH M  3aUYETHOM  KHUXKKE MOXKET ObIThb  BBICTaBJI€HA  OIICHKA
«YJIOBJIETBOPUTEITHHOY.

OOGyuaromemMycs, HaOpapmemy 55-57 OaioB, NpU IOJBEICHUU HTOTOB
cemecTpa (Ha MOCJIEeIHEM 3aHATHH 0 AUCITUIUIMHE) B rpade peHTUHTOBON BEJOMOCTH
yuera ycneBaeMocTu «lIpemuanbHbie Oayuiby MOXKET ObITh Jo00aBieHO 15 OamioB u
BBICTaBJICHA 3K3aAMEHAIIMOHHAS OLIEHKA «XOPOILIO.

OOyuaromemycs, HaOpaBmemy 58-60 OaioB, MNpU MOJBEACHUU HUTOIOB
cemecTpa (Ha MOCJIeIHEM 3aHATHH N0 AUCIUIUIMHE) B rpad)e pedTUHIOBOW BEJOMOCTHU
ydeTa ycneBaeMoctu «lIpemuanbhble Oaibl)y MOXKET OBbITh 00aBiaeHO 27 OalIoB U
BBICTaBJICHA K3aAMEHAIIMOHHASI OLIEHKA «OTIIMYHOM.

B kakux-nmub0 WHBIX chaydasx JJd00aBliCeHHME TpPEeMUANIbHBIX Oa/lioB He
JOITYCKAETCS.

OO6yuatomuiics, HabpaBmuii 10 39 0aUIOB BKIIOUUTEIBHO, CAAET dK3aMeH. [Ipu
HAJIMYUKA TOJATBEPKACHHBIX JOKYMEHTAJIBHO YBAXHUTEIBHBIX MPUYMH, 1O KOTOPHIM
OBLITN MIPOITYIIEHBI 3aHATHS (JNTMTEIbHAsE 00JIe3Hb, 00yUeHHE B JPYTOM By3€ B paMKax
aKaJeMUYeCKOd MOOWIBHOCTH M [Ip.), OOYyYalomuiics HMEEeT NpaBo OTpadboTaTh
MPOIMYIICHHBIC 3aHATUS W TOJYYHTHh JIONMOJIHUTENIhHbIE Oamipl B paMKax
YCTAaHOBJICHHBIX 0a/uioB 3a MOAyJb. CpOKM W TOPSIOK OTPAOOTKH OIpPEACIIsIeT
MpernoiaBatelb. bamipl BEICTaBISAIOTCS B Tpade «oTpaboTKay.

OTtBer oOyuwarolerocs Ha 3K3aMeHe OLEHUBAaeTCsl CyMMon 10 40 peTUHIOBBIX
O0ayioB. MToroBas oneHka CKiIaAbIBa€TCs U3 CYMMBbI 0aJlIOB, MOJIYYEHHBIX 32 CEMECTD,
u 0ayuioB, MOJYYEHHBIX Ha dk3aMeHe. OOydyarouiemycsi, KOTOPbIM CIIaeT 3K3aMEH,
npeMuaibHble Oabl HE HAYUCISIOTCS.

CornacHo mnoaxogam OalJIbHO-PEUTHUHIOBOM CHUCTEMBI B paMKax OLEHKH
3HAHWM, yMEHUH, BIaJeHUN (yMEHUU TPUMEHATh) U (WJIM) OMbITAa ACSATEIBHOCTU
JTUCIUIUTMHBI YCTAHOBIICHBI CJIETYIOUTUE aCIIEKThI:

Copnepxanue y4eOHOW IUCHMIUIMHBI B PaMKax OJHOTO CEeMecTpa IEeIUTCS Ha JBa
Moaynsi (mepuonma oOydenwsi). [lo oxoHuanum wMomyss (mepuona OOyYEHMS)
OCYIIECTBIISIETCS PEUTUHIOBBIM KOHTPOJIb YCIIEBAEMOCTH 3HAHUM CTYAECHTOB.

Cpoxku npoBeieHUsI PEUTUHTOBOTO KOHTPOJIS:

oceHHul cemecmp — | PEUTHHIOBBIM KOHTPOJIb YCIIEBAEMOCTH IPOBOJIUTCS
coriacHo rpaduky ydeOHOro mporecca, I pedTHHTOBBI KOHTPOJb YCIIEBAEMOCTH -
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JIBE TIOCJICTHHE Heleau (PaKTHYEeCKOTO 3aBEepIICHHS ceMecTpa 1o rpaduky y4eOHOro
nporecca;

gecennul cemecmp — | PEUTHMHTOBBIA KOHTPOJIb YCIIEBAEMOCTH ITPOBOIAUTCS
coriacHo rpaduky ydeOHOro mporecca, I pedTHHTOBBIN KOHTPOJIb YCIIEBAEMOCTH -
JBE TIOCTEAHNE HENEeNn (aKTUUECKOTO 3aBEPIICHUs ceMecTpa Mo rpauky yuyeOHOro
npoiecca.

VII. MaTepuajibHO-TeXHUYECKOe o0ecnevyeHne U CIUTIITHHbI
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HanmMmenoBanmue
CnenMaJbLHBLIX® MOMeIleHU M
M MOMelIeHu ! IS

OcHaIlleHHOCTDH
cnenuaJbLHBIX
noMeneHud u

noMenieHu ! 1Ja

IlepeyeHb JMLIEH3HOHHOIO
NMPOrpaMMHOIo odecreyeHusl.
PekBHU3UTHI NOATBEP:KIAIOLIETO

CaMOCTOSATE/IbHOI padoThI CaMOCTOATEIbHOMN AOKYMEHTa
padoThl
VYueOHas ayiuTopust st Komnnexm yuebnoti Google Chrome — OecrutaTHO

MIPOBEJICHUS 3aHATUN
JIEKIMOHHOTO TUIA, 3aHITHIA
CEMHMHApPCKOI'o THIIA,
KypPCOBOTO MPOEKTUPOBAHUS
(BBITIOJIHEHUST KYPCOBBIX
paboT), TPYyNIOBBIX U
WHIWBUIYaIbHBIX
KOHCYJIbTaIMii, TEKYIIEeTo
KOHTPOJIS U IIPOMEKYTOUHOU
aTTecTaluu,
yuebHas ayoumopus: Ne 224
(170002 Teepckas obux., 2.
Teepw,
nep. Cadoegwii, 0. 35)

JlaGopaTopusi KOMIBIOTEPHOM
0e30macHOCTH Kadenpsl
KOMIIbIOTEPHOM 0€30MacHOCTH
¥ MaTeMaTHYECKHX METO/I0B
ynpasienus: Ne 203a
(170002 Teepckas obax., 2.
Teepw,
nep. Cadoeguii, 0. 35)

Mmebenu, npoekmop,
HAcMeHHblll NPOeKy.
9KPAH, PEYUPKYIAMOp.

KommiekT yuebHoOM
MeOe, HICTOYHHK
oecniepe0oitHOTrO
MMUTaHUA 5 IIT.,
KOMMYTAaTop,
KOMIIBIOTEP
(cucTemHBIH OJI0K,
MOHHTOD, KJIaBUATYpa,
MBIIlIb) 7 HIT., KOTIHP-
MPUHTEP-CKaHep 2
IT., TIeep combo,
TEJIEBU30p, IKPaH
HACTEHHbIN, Y4eOHBbII
nabopaToOpHBIN CTEHT
JUTS N3YYCHHS OCHOB
Kpunrorpaduu,
UCHIOJTHEHUE 0JI0YHOe
BCRYPTO, y4yeOHo-
a00paTOPHBIN CTEH]
JUIS U3YYCHUS
0J104HOTO
koaupoBanus 3M1-BK.

Kaspersky Endpoint Security 10 ms
Windows — AKT Ha niepegady mpas
[TK545 ot 16.12.2022

Lazarus — GecruiatHo

OpenOffice — becruiatHo
MHorodyHKITMOHATHHBIN

penaktop ONLYOFFICE GecrutatHoe
[1O — GecrutatHo

OC Linux Ubuntu 6ecrataoe 110 —
OecriaTHO

Google Chrome — 6ecrutatHo
Kaspersky Endpoint Security 10 mis
Windows — AKT Ha nepeaauy npas
I1K545 ot 16.12.2022

Lazarus — GecrutatHo

OpenOftfice — 6ecruiatHo
MHoropyHKIMOHaTbHBIN

penaktop ONLYOFFICE GecrutatHoe
[10 — GecrutatHo

OC Linux Ubuntu 6ecrnatnoe I10 —
OecriaTHO

VIII. CBenenusi 00 00HOBJIeHNH padoyeii MPOrpaMMbl JUCIUAILIAHBI

Ne OOHOBJIEHHBIH Onuncanue BHECEHHBIX Jata u Ne nporokoJia
ILI. | pa3agena padouei U3MEeHeHu 3acenanus kadeapnol /
MPOrpaMmbl METOAUYECKOr0
AUCHMILTAHBI coBera akyJbTeTa,
YTBEpPAHUBIIEIQ
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HU3MCHCHHUA
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