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I. AHHOTAIIMSA
1. Ileanb u 3a1a4M JUCHUILIMHBI

Hemp aucuurumbbl  «MeTO/Ibl KOMIUIEKCHOIO aHAJIM3a» COCTOMT B HU3y4E€HUE
OCHOBHBIX MOHATHUM STOM JUCIUILIMHBI, HE0OXOoauMBIX s ocBoeHus OOII u
nocienyrmen mpopecCuoOHaNbHON JeATEeIbHOCTH.

2. MecTo IUCIMIIMHBI B CTPYKTYpPe 00pa30BaTeJIbHOM MPOrpaMMbl

JucuunHa «MeToabl KOMIUIEKCHOTO aHAJIU3a» OTHOCUTCS K YacTH JUCLMIUINH,
dbopMupyemMoii  ydacTHHKaMu  0Opa30BaTeNbHBIX  OTHOIICHUM. B mane
(dhopMuUpOBaHUS KOMIIETCHIIMMA OJ{HA CBS3aHA C AMCHUIUIMHAMH «Marematndeckuit
aHamu3», «KomIbploTepHas TeOMETpUsT U TE€OMETPUUYECKOE MOJEIUPOBAHUEY,
«Duznkay.

3. O0bEéM IMCHUILJIMHBI:

6 3aUeTHBIX eMHUIL, 216 aKaJIeMUYeCcKHX 9acoB,

B TOM YHCJIe: KOHTaKTHasl paboTa: JieKiuu — 34 Jaca, IpakTUuecKue 3aHaTust — 34 yaca, B
T.4. IPAaKTHYECKasi MOJr0TOBKa — 2 Yaca; caMocTosiTeNibHasi padota — 148 yacos.

4. IlepeyeHb IVIAHMPYEMBIX Pe3yJIbTATOB 00y4YeHHS 10 JUCHMILINHE, COOTHECEHHBIX
¢ IVIAHMPYEMBIMH Pe3yJIbTATAMHI OCBOCHHUS 00pa30BaTe/IbHON TPOrpaMMbI

IInannpyemsble pe3yabTaThl

ocBoeHus oopaszoBareabHoil | Ilimanupyembie pe3yibTaTbl 00y4eHHUs 10 JUCHUAILVINHE

nporpammsl (popmupyemsie
KOMIIETEeHIMN)

IMIK-1 Cnocoben wucnoms3oBath | [IK-1.1 @opmymupyer mpoOaeMbl U OTpeieNsieT HalpaBlIeHne
0a3oBble 3HAHUS B O0JIACTH | UX pEIIeHHs Ha OCHOBE Oa30BBIX 3HAHUA MAaTEMaTHKH,

MaTeMaTH4deCKIX U | €CTeCTBEHHBIX HayK, MPOTPaMMHUPOBAHUS u

€CTECTBEHHBIX HayK, | KHPOPMAIIMOHHBIX TEXHOIOTHI

MpOrpaMMHUPOBAHHUS u | [IK-1.2 C noMo1ipio CTaHIapTHEIX METOIOB PEIIACT TUIIOBHIS

WHOOPMAIMOHHBIX TEXHOJIOTHH | 3a7layl B O0JACTH  MAaTeMAaTHUKH, CCTECTBO3HAHHS U
nHPOPMATUKA

IMK-1.3 [Ipumenser MeToApl W TpPHUEMB H3 o0JacTu
MaTeMaTUKH, (QU3UKH ¥ WHOOPMATHKH U1 PEIICHHS 3a/1ad
podecCHOHATLHOM NesTEbHOCTH

5. ®opMa NpOMeKyTOYHOT0 KOHTPOJISA K3aMeH (5 cemecTp).

6. SI3pIk NpenogaBaHusl PyCCKUIA




II. Conepxanme 1M CHUIVIMHBI, CTPYKTYPHPOBAHHOE 110 TeMaM (pa3jesiamM) ¢

YKa3aHUuEM OTBCACHHOI'0 HA HUX KOJUYIECCTBA AaKAICMHUYCCKUX YaCO0B 1 BU/I0B

Y4eOHBbIX 3aHATHH

HamumeHoOBaHME pa3ienoB U TeM

Bcero
(gac.)

KonTakTHas padota (uac.)

JIEKLIUH

IIpakTu-
YECKHE
3aHATHUSA

B T.4.
PaKTUY
eckast
HOArOTO
BKa

Camo-
CTOSTCII
bHasA
pabora
(gac.)

Pazmen 1
ITos1e KOMILJIEKCHBIX YHCeJT

22

4

14

ITone KOMILICKCHBIX qHuCeII, aKCHUOMaTHKa
MHOXKECCTBa KOMIIJICKCHBIX YHCCII.

2

Monynp © apryMeHT KOMILIEKCHOTO —YHCIa.
BexropHoe, ajredpanyecKoe,
TPUTOHOMETPUIECKOE u MOKa3aTelbHOoe
MPENCTaBICHHsT KOMIUIEKCHOro uncia. CTerneHb u
panukai, popmyna Myaspa.

C xak MeTpuuyecKoe MpOoCTpaHCTBO. EBKknMIOBa U
cepuueckas METPHKH. Dopmybl
crepeorpaduyeckoii  mpoeknuu.  PacimmpeHHas
KOMILJIEKCHas ~ IUIOCKOCTh,  cdepa  Pumana.

Cxomsimuecst nocnenosareasHoctd B8 C u C |
Jlemma 0  mOKOOpAMHAaTHOW  CXOJUMOCTH.
Kpurepuit Ko, TeopeMa bonbuano-
Beitepmitpacca. [lomHoTa ¥ KOMIIAKTHOCTH
paciIMpeHHON KOMIUIEKCHOM MIIOCKOCTH.

Tononoruu B C u € (OTKpHITHIE U 3aMKHYTHIE
MHOXKECTBa, MpeAeNbHbIE W TPaHUYHBIE TOYKH,
TpaHMIa, 3aMbIKaHUE, JOMOIHEHHE K MHOXECTBY,
CBS3HOCTH ~ MHOXECTBA, KpHUBBIE,  00JacTH,
KOMIIAKThl, KOHTUHYYMBI).

Paszgen 2
DOYHKUMH KOMILJIEKCHOTO MepeMeHHOro

30

18

OyHKIMM KOMILIEKCHOro nepemenHoro. Ipenen u
HENpepbIBHOCTh byHKIMiA KOMIUIEKCHOT O
nepeMeHHoro. HempepelBHOCTE B chepuuecKoit
MeTpuke. TeopeMbl O HENpephIBHBIX () YHKLIHUAX
KOMIUIEKCHOTO  IIEPEMEHHOr0 Ha  KOMIIAKTE,
KOHTHHYYM€, B 00J1aCTH.

10

Juddepenmpyemoctb B CMBICIIE
JEHCTBUTENFHOTO M KOMIUIEKCHOTO — aHau3a.
MoHoreHHsle ¥ ToloMOpdHBIE  (YHKIUH
(ompeneneHus, TPUMEPBI). dopmanbHbIe
npou3BoAHbIe. KpuTepuii MOHOreHHOCTH U (.K.II.
B Touke, ycioBus Kommu-Pumana. ITpomsBoanas
ronoMopHoON (HYHKIUH.

12

KacatemnsHoe 0TOOpaKEeHHE u SIKOOMaH




middepennupyemMoro orodpaxenus. JlokaapHoe
noBezieHue TUQHepeHIupyeMOro OTOOPaKEHHS C
HEHYNeBbIM sikoOnaHoM. JlokajpHOEe TOBeaeHUE
rojomopHoro orodpaxkeHus. [eomerpuueckuit
CMBICII MOAYTS M apryMeHTa MpPOM3BOJHOM

ronoMopHoH GyHKIUH. Onpenenenue
KOH(OPMHOro OTOOpaKEHUSI B TOYKE M OOJACTH.
HocraTouHbie YCIOBHS KOH(OPMHOCTH

oroOpakeHusi. OCHOBHBIE TPUHIMIIBI TEOPUH
KOH(OPMHBIX OTOOpaxkeHud, Teopema Pumana o
KOH(OPMHBIX 0TOOpaKECHHUSIX.

Pa3znen 3
HNuTerpass! or GyHKIMIT KOMIIJIEKCHOTO
nepeMeHHOro

26

10

12

Kpusonuneiinsie HHTErpajbl B TOKII.
Onpenenenue, CBOWCTBA, IPUMEpPbI, CBSI3b C
KPUBOJMHEWHBIMHU MHTErpanamu 1-ro u 2-ro pona
W3 Kypca JAedcTBUTENbHOro aHanmsa. Ilepexon k
MIpeJIeTy M0/ 3HAKOM MHTerpa’a.

WnrerpansHas Teopema Komu u e€ ob6obuieHue Ha
MHOTOCBSI3HbIE 00JIaCTH.

UnrerpansHas popmyna Komm.

CymiecTBOBaHHE TPOU3BOAHBIX BCEX TOPSAKOB Y
ronomMopdHeix QyHkuuit. Dopmyner Komm ams
MPOM3BOAHBIX.

[lepBooOpaznas ot ¢.k.m. Popmyna HeroToHa-
Jleiitbruna. Teopema Mopepa.

Pasznen 4
Psanwbl Teiinopa u Jlopana

36

20

HOCHCHOB&TGHBHOCTI/I U pAaabl AHATUTUYICCKUX
¢ynkuuit B obmactu. Teopemsl Beiiepmitpacca o
psax aHAJTUTUYECKUX (DYHKIUIA.

Crenennble psapl. Teopema Abenst u Teopema o
Kkpyre cxoaumocty, popmyna Komm — Apamapa.
JlokanbHO paBHOMEpHAss CXOJUMOCTBH CTETIEHHOIO
pana. JleficTBUS CO  CTENEHHBIMHU  PSIaMH,
MOYJIEHHOE  HWHTETPUPOBAHME U  TOWIEHHOE
i depeHpoBaHIe CTENEHHBIX PAIOB.

Teopema 0 mTpeacraBieHHH  TroJoMOpQHOH
(YHKIMHM CTENEeHHBIM PSJIOM, OILIEHKa paanyca
cxonuMoctu. CreneHHOM psan kak psig Teitnopa
JUIsl CBOEH CYMMBI, €IMHCTBEHHOCTb Pa3IOXKEHHs.
HepaBenctBa  Komm  mis  koadduuueHToB
CTETIEHHOT0 psija.

Psansr Jlopana, cTpykTypa 00JacTH CXOAMMOCTH.
Teopema 0 TpeacraBieHHH  TroJoMoOpQHOH
¢yskimu psagom Jlopana. HepaBencrsa Komu mist
ko3 dunuentoB psga Jlopana. Psng Jlopana B
OKPECTHOCTH OECKOHEYHO YAaJIeHHOM TOUKH.

Teopema JluyBusuia. JlokazaTensctBo C €€
MOMOIIBI0 TeopeMbl ['aycca O cylmecTBOBaHUH
KOMILJIEKCHOTO KOpHSl y JI00Oro MHOTOYJIeHa,
OTJIMYHOTO OT KOHCTAHTHI.

Buytpennsst Teopema eauHcTBeHHOCTH. Hynu
TOIOMOP(HBIX (b yHKIHA. dakTopuzanus
ronoMophHOH QYHKIINK B OKPECTHOCTH e€ HYJISL.

Paszgen 6

66

12

48




HSO.TIPIpOBaHHLIe 0c00ble TOYKH M BbIYETHI

UzonupoBaHHble 0cOOBIE TOYKH TOJIOMOPQHOM
byHKIHH, K1accuuranus M30JINPOBAaHHBIX
0CcOOBIX ~ TOYEK  OFHO3HAYHOTO  XapakTepa:
ycTpaHuMasi ocobasi TouKa, TMOJIOC, TOPSA0K
TOJIIoCA, CyIIEeCTBEHHAs ocobas TOYKA.
Beckoneuno ymajeHHas To4Yka Kak —ocoOasl.
Kpurepun  M30JMpOBaHHBIX  OCOOBIX  TOYEK.
Knaccudpukaumss u KpuUTepuu H30JIMPOBAHHOM
0c000i1 TOuKM Ha OECKOHEUHOCTH.

19

13

OmnpeneneHue BbUeTa B H30JIMPOBAHHOH 0CO0Oi
TOYKE ¥ (POPMYIIBI JJIS1 BBIYHUCIICHUS BBIYETOB.
Brluncnenne — Bpiuera  Ha  OECKOHEYHOCTH.
[Ipumepsr. Teopema Komm o Beruerax. Teopema o
CyMMe€ BBIUETOB.

24

18

[IpumeHeHust  BBIUETOB  JUIA  HAaXOXJACHUS
OINpeNeNIeHHbIX MHTErpajoB. BbIYeTHBIH MeTox
BBIUMCJIEHUS ~ WHTerpasoB.  MHrerpamer ot
TpUroHoMerpudeckux (yHKUui. Bpruncnenue
HECOOCTBEHHBIX MHTETPAJOB U TJIABHBIX 3HAUCHUH
HHTETpaJioB OT JeWCTBUTEIbHO3HAYHBIX (DYHKIIH.
[Tpumepsl.

18

12

HToro

216

34

34

148

III. O6pa3oBaTe/ibHbIE TEXHOJIOTUH

[IpenogaBanue yueOHON TUCHUIUIMHBI CTPOUTCS HA COYETAHUU ayAUTOPHBIX
3aHATUNA U PA3IUYHBIX (POPM CAMOCTOSITENIbHOM PabOThI CTYACHTOB.

Takke Ha 3aHATUSX TPAKTUKYETCS CaMOCTOsITeNbHas paboTa CTYACHTOB,
BBINOJTHEHUE 33/IaHMH B MaJlbIX TPYNNax, MHUCbMEHHbIE Pa0OThHI, MOIEIMPOBAHUE
JMCKYCCHOHHBIX CHUTyallui, paboTa C pa3gaTOYHbIM MaTepHUaloOM, MPUBIEKAIOTCS
pecypebl cetu INTERNET. Kypc nmpemycMarpuBaeT BBIIOJHEHWE KOHTPOJIBHBIX U
CaMOCTOSITEIbHBIX PabOT, MHUCHMEHHBIX JOMAIIHUX 3agaHuil. B kauectBe ¢opm
KOHTPOJISL UCTIOJIB3YIOTCS PA3JIMYHbIE BAPUAHTHI B3aUMOIIPOBEPKU M B3aUMOKOHTPOJIS.

HNuTepakTuBHOE B3aMMOJEHUCTBUE CTYACHTOB C OJHOM CTOPOHBI U
MpernojaBaTelisi ¢ IPYyroil, a TakKe CTYJEHTOB MEXAy COOOM U ¢ MpernojaBaTesieM
BO BpeMs NIPAKTUYECKUX 3aHATUM.

Oopa3zosamenvHble mexHo102UU

1. JluckycCMOHHBIE TEXHOJIOTUU

2. Uudopmarmonnsie (iuppoBbie)

3. TexHOJIOrMH pa3BUTHSA KPUTHYECKOTO MBILUIEHUS

Cospemennvie memoowvl 00yuenus

1. AKTUBHOE ClylIaHUE

2. Jlexmus (TpaguiinoHHas)



VYyeOHas nporpamma — Bun 3ansTus OO6pazoBarebHbIE TEXHOJIOTUN
HAaVMEHOBAHUE Pa3JIelIoB U
TEM

Tema 1. Ilone KOMIIIEK CHBIX JIEKIIUA Knaccraeckas aexims,

qucen IPaKTHYECKOE JTUCKYCCUOHHBIE TEXHOJIOTHH, ,
TEXHOJIOTHS pa3BUTHUSI KPEATUBHOTO
MBIIIICHUS

Tema 2. @yHKIMH JIEKIIUA Knaccuueckast nexiwisi, mpo06yieMHast

KOMIUIEKCHOTO MEPEMEHHOTO HPaKTHYECKOE JIEK1UsA, TUCKYCCHOHHBIE TEXHOJIOTUH,
METO/IbI TPYIIIOBOTO PELICHUS
TBOPYECKHUX 33]1a4.

Tema 3. HTETpamnsl OT JIEKIIUA Knaccuueckast nekius, MO3roBoit

(G YHKIHM KOMIUIEKCHOTO IPaKTHYECKOE TYPM, TUCKYCCUOHHBIE TEXHOJIOTHH,

MIEPEMEHHOTO METO/IbI TPYIIIOBOTO PEIICHUS
TBOPYECKHUX 33]1a4.

Tewma 4. Panp! Teitopa u JIEKIUS [IpoGnemHas nexkus, MO3roBOM

Jlopana IPaKTHYECKOE WTYPM, METO/IbI TPYIIIOBOTO
peLIeHHs] TBOPUYECKUX 3a/ad.

Tema 5. N3onnpoBaHHbIE JEKIUS Knaccryaeckas aexims,

0cOoObIe TOYKHU U BBIUETEI IPaKTUYICCKOC JAUCKYCCUOHHBIC TCXHOJIOTUH,
METO/IbI TPYIIIOBOTO PEIICHUS
TBOPYECKHUX 33]1a4.

IV. Ouenoynbie MaTepuasbl AJsl NPOBeAeHUs TeKYLIeil M NMPOMEKyTOYHOM
aTTecTalMu

1. Ouyenounvie mamepuanvt 0141 nNPo6eOeHUs MeKyuiell ammecmayuu

[IpakTnueckue 3aHATHS 1O JucuuiuinHe «KoMIUIekcHBI — aHamu3»
HEOOXOIUMBI JIi TOJY4YeHHs] HABBIKOB MPUMEHEHHUS TEOPETHUECKHX 3HAHMM,
IIOJIy4YEHHBIX CTYJECHTAaMU Ha JICKLUAX IPU PELICHUU KOHKPETHBIX IPAKTUYECKUX
3amau. Pemenust 3agau (UKCHPYIOTCS B TETpaasx Ais MPAKTHUECKUX padoT U
OLICHMBAIOTCS coryiacHo «PykoBoacTBY mo pelTuHroBoir cucreme». s Oonee
IIOJIHOTO OCBOCHHMs MaTepuaja B JaHHOM METOJAUYECKOM PYKOBOJICTBE IO KaXIOU
U3ydyaeMol TeMe MpeyiaraloTcsl KOHMPOAbHble GONPOCHl U 3A0aAHUs 0714
CamocmosmenvHou  pabomvl,  PE3yJIbTaTUBHOCTb  BBINOJIHEHUS  KOTOPBIX
OLICHUBAETCA TAaK>KE C MOMOIIBIO PEUTHHTOBBIX OAJIJIOB.

TunoBsble 3a1a4M 1J1s1 TEKyHIero KOHTPOJIsA

KoMIiekcHbIE 4K cJIa

1. Haiitu Bce 3Hauenus paaukana V1+3y-1.

.sini

1. Hatitu BCe 3HaueHud i .
2+ixf2

In
2. Beuucnutp % = ¢ ¥ 1300pa3uTh TOUKY Ha IJIOCKOCTH.
3. Berauciurp sh(in3 +iz)




4. BeiBectTu  QopMyinbl  crepeorpaduyeckoil  mpoekuuu U popmyny s
cepuueckoro paccrosinus. Hailtu chepuueckoe paccrosiHue Mexay Toukamu 1
u,inm Tt

5. HanncaTh KOMILJIEKCHBIE TAPAaMETPUUECKUE YPABHEHUS OKPYKHOCTHU C JAHHBIM
LHEHTPOM M PaJlycoM, 3JUIMIICA U TUnepOonbl ¢ pokycamu B Toukax =1 u
JaHHBIMM TIOJIyOCAMH, NMapabossl y=x?, xeR, oTpe3ka NpsAMOM, COeUHSOMEH
JIBE€ TOUKHU.

I'onomop¢ubie pyHKIUU

6. SIpnserca nu GyHkuus * =="" ronomopdHoil B Hayane koopauHaT? Jloka3aTh
rosomMopdHOCcTh PyHKmmii Sinz y chz ga C,

7. BocctaHoBUTh TONIOMOp(hHYIO (DYHKIMIO TO 33JaHHOM €€ peaJbHOM YacTu
u=x>—3x>y+2x> -2y +e" siny, (x,y) eC

Kondopmubie oTodpaxenust

8. MeTogoMm cnoeHuidt HalTh 00pa3bl BEPXHEro EIWHUYHOTO MOJIyKpyra IpHu
(1
we (=4
— = z
npeobpazoBanusax W=1z =1V =y
9. Haiitu o6muii Bua MeOMyCOBBIX Hpeo6pa303aHHH BEpXHEN MOJIYIUIOCKOCTH Ha
ce0st, BEpXHEHW MOJYIUIOCKOCTH Ha €IWHUYHBIN KPYT, €IMHUYHOTO Kpyra Ha
ceOsl.

z

w=
10.  Kakast yacThb IUIOCKOCTH CXUMAETCs MPH OTOOpaKeHUU 2z—1 79 Kakas

2iz
9acTh TUIOCKOCTH PACTSATHUBACTCS MPHU OTOOpaKeHUu W=¢€" " ?

Psaasbl Teiiopa u Jlopana

11. Haiiti 0061acTh cX0QuMOCTH (PYHKIIMOHAIBHOTO Psfa:

@30 (9 Seine: () 3(2

v=—1

12. Haiitn Hynu ¥ U30JMpOBaHHbIE 0COObIE TOUKU (I)yHKm/H?I'

-2
Z COSZ s =z —zi
a) ———:; (06) ——;
()sinzz ()ez—l () e +1
OnpenenuTts NOPSIKH HYJIEH U KIACCUPUIMPOBATH U.0.T.
13. IIpencraBute pspamu JlopaHa B IHPOKOJOTOM OKPECTHOCTH TOYKH z=da

cienyromue GyHKuun
2

=z =z
—S =, a=1 0) ——, a=ox;
(a)zz—3z+2 @ ()23+1 a==
: 2 h2
() =.a=0. (1) =5, a=0.
=z =z

Bbiuersl U BX IPHMCHCHHEC

o o z =
14. HaiiTu BbIueThI 3a1aHHBIX (QYHKUIUN B €€ U.0.T., BKJIIOYask TOUKY



15.

16.

17.

18.

tgz—z z

(a) ©) “hz_1°

(1— cosz)’
1

(c) =z° sinz; (n) sinz-sin—.
z z

Boraucauts ¢ HOMOIJ_H)IO TCOPEMBI O BbBIYCTAX I/IHTeraJIBIZ

1/3: dZ; 6
(a) § z+3 ( ) |_+§i 2zs1nz
+1 dz
B zsin dz; T , Wz—1
() |zi2 z—1 (r) |z|£/2 2+ +z—1)sinz ( |~’:°
H HNMCHIA JICMM }I(O JdaHa, BBIYUCIINTh UHTCTPAJIbI:
p y p ) p
? x?sinxdx cos x dx
—_—; o , 0 b
@) ,J-x4+5x2+4 ()Ix +a )(x2+b3) ==
x cosxdx < sin x dx
(c) v.p. _f— (6:9) V.p._f

S5x +6

7w(x2 + 4) (x — l)'
2

_[ R(sin @, Ccos (0) de

Bpruucnurs nHTErpansl Buga °© :

2z

d T d
(a) .[ 4 > (6) _[ CRNPP >, —l<a<l,neN;
5+ 3cose 1—2acosp +a
T cos’pde (1+2cosgo)
, 0 1; ,n=0,1,...
(=) ~([1—asm 4= ()I 5+ 4cosgp cosnpdp, n

Berauciuth HeCOOCTBEHHBIC HHTETPAIIEI OT PAllHOHALHEIX (GyHKIHIA:
x2dx dx

(a) :L(x2+1)(x2+9); (o) Lﬁ,a>0,neN;
T xdx € x? dx
(8) v.p.:[o—x3 NEE (r) v.p._([ix4 —

Koumponvnuie pabomul (oopazuvt 3a0au)

Kontponbnas padora Ne 1

. BpimoaHuTs apI/I(l)MeTI/ILIeCKI/Ie IICﬁCTBHSI Haa KOMINICKCHBIMK YHCJIaMH:

a) (\/5 - \/gi)s . 6) (_ J6 + \/51')5
3\/(2—2i)4+72+4i 4\/(1+\/§i)6—60+2i
) )

2

(1-2i)* +5i (2-i) —6+9i

B 2 r 2
Zl) 2/642(1 + /37) : e) 5#64«51«@“'5.

N3o06pasuth Ha koMmIuiekcHOU Twuiockoctu C oOnacTu, 3aJaHHBIE CUCTEMaMH

HEPABEHCTB:
|z —3i <2, |z —1+d <2,
larg z — /2| < 7 /6, larg z — /2| < 7/3,
Imz < 4; Imz>—1.
a) ; 0) .
. BBIHCHI/ITB, KaKHUC JIMHUU Ha IIJIOCKOCTHU 3aITMCAaHbI CJICAYIOIUMHA YPABHCHUAMU .
-1 -1
Im=——=0 Re=— =0

a) z+1 ; 6) z+1



4. BbISICHUTb, Kaku€ MHOXECTBAa Ha IUIOCKOCTH 3aJaHbl  CJIEAYIOIIUMHU

HEPaBEHCTBaMH:
Rel<l Irnl>l
a) = 2; 6) -
5. JlokasaTh TOXIECTBA:
a) |ZIZ+1’2 +|Z1 —Zz|2 =(1+‘ZI|ZX1+|ZZ|2).
2
— 2
6) |lez _1’ —|= _22|2 =(1_|Zl|2xl_|22|2)_
6. Ilycts ©' ¥ ~2 - KOMIUIEKCHBIE YUCIa, a

(alz +a§

' u “? - neiicTBUTEIbHbBIC YUCIIA

#0). Jloxasatp HepaBeHCTBa:

2
a,z, +a,z
1<1 242 2 2
paaran e |2+ 22

>

a) a12+a§
2
MS ‘21‘2 -i—’z2|2 +‘Zl2 +Z§‘.

6) a; +a,

@ tga:al/a2,

Y kK a3 aHu e Bsectu BCiOMOraTeiabHbIM yrodl TakoM, 4TO
IpECTaBUTh JIEBYIO YACTh JOKA3bIBAEMOIO HEPABEHCTBA B BHje '~ 7 SM 24 T cos2«
¥ HAiiTH €€ COOTBETCTBEHHO HAUMEHBIIEE ¥ HAMOOIbIIEE 3HAYEHUSL.

7. Hoxazath HhopmyIib:

sin 2nx
cosx +cos3x +...+cos(2n—1)x=——, x£m, neZ
a) 2sin x ;
a2
sinx+sin3x+...+sin(2n—l)x:M, x#m, ne”l
a) sm x
8. Peumuth ypaBHEHUS:
. i
sz =— coSz =—
a) 3; 6) 4; B)ShZZO;r)ChZZO_
9. HoxazaTh cienyroiiue paBeHCTBa:
. . . -
ArcctgzziLnZ l_; Arctgz=iLn l_ z
a 2 z+i 6) 2 iz
B) Arshz:Ln(z+\/22+l), F) Archz:Ln(z+\/22—l)
; .

10.Haiitu Bce 3HaU€HUA CIEAYIOMINX CTEICHEN:

a) [lx/_—;)m . 6) s

b

KonTpomasnas pabota Ne2

1. Ssnsercsa nu Gyskuus w=e*" rojomop¢Hoii B Hauanze KoopAuHaT? Jlokasath,
ornupascb Ha Teopemy Kommu-Pumana, romomopduocts Ha C cremyronimx
GyHKIWMIA: a) sin = 6) chz.

2. HaiiT MHOECTBa TOUYEK, B KOTOPHIX ()YHKIIMA MOHOTEHHBI, TOJIOMOP(HBI U
BBIYMCIIUTD IPOU3BOIHBIE (DYHKIIHIA B 3THX TOYKAX:

a) Fz)= z(; - 3lmz); 6) fz)=2xy - i(x2 - yz) .
3. BoccTaHOBHTH TOTOMOpPQHEIE QYHKIHH M0 UX AeHCTBHTENbHOM gacTn & %)

WIN MHAMOM yactu © 52 .



10.

11.

12.

13.

a) V(x;)=3x>y—y* Sf(@H=0, 6) U(x;y)=x> -3xp? S(DH=0,
3 b 3 b
) U(x;y)=eVsinx+y [f(O)=1, V(x;y)=e Y cosx+x [f(O)=1,
B 3 b r) 3 b
Z[) V(x;y)=ycosychx+xsinyshx f(0)=0,
3 b
e) U(x;y)=xcosxchy+ ysmxshy f(0)=0
, .
Hamnmcath KOMITIEKCHBIC MNapaMCTpUICCKUC YPABHCHUA OKPYKHOCTH C NJdHHBIM
OCHTPOM U paInuyCOM, JJUIMIICA U FI/IHep6OHBI C (bOKycaMI/I B TOYKax +1 u

_ 2
JTaHHBIMU [TOJYOCAMM, mapadonsr ¥ =~ - ¥ <R,
JIBE TOYKH.

Y CTaHOBUTH, KaKas 4acCThb IJIOCKOCTH CKUMAETCs, a KaKas pacTATMBaeTCA IIpU

CJIEYIOIINX OTOOpaKEHUSIX:

OTpe3Ka NPSIMOW, COEAUHAIOLIEHT

z _l+iz

2 w 5 w= P 2iz
a) w=z —22; 6) 2z—1 B) 1—1iz1 r) w=e"" .

HaiiTh MHOKECTBA BCEX TEX TOYEK ~ °, B KOTOPBIX YIOJI MOBOPOTA IPH

CJIEYIOIINX OTOOpaXKEHUSIX PaBeH HYIIO:
z 1+ iz

a) w==" 27 . 6) 2:-1 B) | 1-izl’ ry w=e.

Haiitu nimaer 00pa3oB cienyomux KpuBbix [ pu yka3aHHBIX 0TOOpaKEHUSX:
a) C:z(t)=it+1, te[0;1} f(z)=2z :

6) T:z(t)=0+i), te[0;27] f(z)=¢" :

B) [:z(t)=it, te[0;27) f(z)=¢7 :

r) C:z(t)=0+i), te[0sl]; f(z)=z",neN :

o= cliand - 1(x )

1) -
Haiftu miomanu o6pasos obnacteil ©° mpu yka3aHHBIX OTOOPaKEHHUSX:

D:{zeC: 2<’z’<3, argz<£}; f(z)=2z?
a) 4

»
Im z| < 71'}; f(z)=e”
»

6) D={zeC: O<Rez<l1,

. z—1
D . 1 L f(Z):
B) *~ — KkBajpar ¢ BepumHamu B Toukax 0, 1, 1+ 1 z+1,
Haiitn nenyro nuHeiHy0 (yHKLIHIO, OTOOpaXaloIIyl0 TPEYTOJbHUK C

(—10) . (—4:—1) . (—4n (3;0) .
BEpIIMHAMHU ; ; Ha TPEYTrOJbHUK C BEpPIIMHAMU ;
(5:—6) .(1;—6)

; .

Jloka3aTh, YTO JUHUM YPOBHS MOAYJSI APOOHO-IMHEHHOW (PYHKIIUH SIBIISIOTCS
0000IIEHHBIMUA OKPYKHOCTSAMH.
Jloka3aTh, 4YTO JHMHHUM YPOBHSA JIEUCTBUTENBHOM YacTH JIpOOHO-TMHEHHOM
GyHKIUYU SBISIOTCS 0000IEHHBIMU OKPYKHOCTSIMHU.
JlokazaTh, 4yTO0 00pa3oM OOOOHIEHHOW OKPYXHOCTU TpHU JAPOOHO-THHEHHOM
byHKUIUYU SBIsETCS 0000IIEHHAS OKPY>KHOCTb.
PacimmipeHHas KOMIUIEKCHAs IUIOCKOCTH €  okpyxkHocTamu |71 =1 12— =1

pazOuBaeTcs Ha 4eThpe ABYYrOJbHUKA. BBLICHHTH, BO 4TO mIpeoOpasyrorcs

)l
w=|z+——— zZ—— ==
JaHHbIEe 00JaCTH MPU 0TOOPAKEHUU 2 2 z 2,

O =



Kontponsnas padora Ne 3

1.Onmpasice Ha Teopemy Teitnopa, 1oka3aTh HOPMYJIbI:

+oo SN +oo 2n+l1
e°=>"—, zeC shz=>» —— zeC
a) a0 1l . 6) ao(2n+1)
. +00 Z”
€ = 27" zeC
1. Onupasichr Ha pa3noxKeHUe n=0 72 , I0Ka3aTh (hOPMYJIbL:
& az, (Z - ZO )n
e“=Ye" —""— zeC, z,=consteC, a=consteC
a) n=0 I’l! .
M
oo 2n+1 -
shaz = z?" zeC, a=conste C
6) ,IZ:;)(Zn +1) :
B) sin? z . F) sin® z +cos* z . I[) e® sin z
M M M

1—=z n=0

2. Onwupasce Ha pa3iioKeHUe , CIPaBEUIMBOE MpPHU |2l <1 , JIOKa3aThb

(bopMyJIbL:
+00 Ix
%:Z(n+l)z", z’<1 21 =Z(—1)"22", Z|<1
a) (l z) n=0 : 6) z°+1 .o

3. Haiitu pasnoxenue cieayouux ¢GyHkuuii B psang Teinopa B OKpECTHOCTH

touku Z=0:
| 1 1 1

— 2 2 Y
2) (1+z) . 6) (1-2) : B) (1+2°) : ) (1-=°) )
4. oka3zatb (GOpMYIIBL:
© 4n+l
—arctgz+llnl+z=4r z , z’<1
3)2 4 1-z ,4n+1 :
) =143 o<1
6) z =l n(n + 1)
5. Haiitu mHOXkectBa Touek 2€C B KOTOPBIX CXOIATCS CIEAYIOLIUE PsIbl
Jlopana:
= -7 &z & (= | 2n
> 27z > - Z(Z"*) (z—a)®", a=consteC
a) n=—oo : 6) P +1; B) n=—oo

6. Onupasces Ha GopMyITy Uil CyMMBI 0€CKOHEYHO YOBIBAIOIIEH reOMEeTPHIECKOM
MPOrpeccur, a TakkKe HCHoNb3ys AuQQepeHInpoBaHHEe M WHTETPUPOBAHUE,
JI0Ka3aTh cienytomue GopMyJibL:

1 _ ib—n—lzn 1 <

= Z|>|b| — be2(n+l)z2n’ Z|>|b|
-b = . 2 _p2 ~
a) © " . 6) 7 ne—e :
) o )
(224) = S0-no-a)"=a)'s b, lz-dl> b
B) \Z7b) = :
lhl zta — i 1 a72n—122n+1’ Z‘ > ’Cl’

r)2 z—a e 21 + 1 .
7. Cnenyromue (GyHKIHHA Pa3loxuTh B psa JlopaHa mo cremeHsm *
l<|z]<2 .

B KOJIBIIE



1 z* +1 z

a) (Z+1)(Z—2); 6) (Z—l)(z+2); B) izz+liz+2);
1 1 1

T) (z-1)(z+2) S §) m; e) (22 _1)2(24 +4).

8. Cnenyromue (GyHKUIUU Pa3ioxkuTh B psabl Teinopa wiu Jlopana mo creneHsm

1 1
: 6) i22—9)2.

z=1 pz+3i- a) 2(2_3)2
9. Pasnoxuth GyHKIMIO 7 ) g psin JlopaHa 1o cTerneHsm * ~

;! zzsin(zzz_HJ
a)z e’ a=0 D:0<|Z|<oo; 6) z /) a=o D:0<|Z|<oo;

@ gxompie

3
B) z Cosz_z , a=2 D:0<|Z—2|<oo;

1
z ez—l

(S
r) 2(1=2)  a=0. D:0<|f<1, py z(l+z)’ a=1, D:l<|z—1<2

10.Haiitu BBIYEeTH cleAyromux (yHKIUA BO BCEX HX H30JMPOBAHHBIX OCOOBIX
TOYKaX:

z

sin z 1 67 , .
z 2 z®sin —
a) 22 , 6) e’ , B) (Z—l) , r) Z;
2
cosz 1 . e?
;[) z—7r/4; e) zez-l : )K) ez : 3) L 2n+l ;
S - LA 142!
1) z%(z-2) ;. K) 26(z+2); ) m :
2n
1,,+72, a#0, n=12,... sin = sint
M) 2 (z-a) : H) B
cosz 1428 . sin z
2 2 Y coszchz %
0T FEIT BT

11.HaiiTu BeIueTHI crienyomux GyHKINUNA BO BCEX X KOHEUHBIX U.0.T:

1 22 Z2 1
— %
a) z+2° ; 6) 1+z* : B) (1+Z) . F) (z +1)3 :
2n
(2—1ﬁ (271)}/[,11:1,2,... - 1
_ = —
Z[) z-+1)z 1) . e) . )K) sm7zz;
cosz
2
3) ctgnz; I/I) th =z : K) cth27zz; JI) (z—l) :
1 sin 7z 1
z _ 3 : 2
M) e +1 ; H) (Z 1) ; 0) sm z .

12. HaiiTu BeIYEeTHI CAey0muX GyHKIUN B OECKOHEYHOCTH:
.1
zt+1 z+2 sm
r3 Cos| 5
a) = ~1;  0) =/ B =Ly

2

N =



1
cos2 = (zlo +1)cos—

= izs+2iz6—zli ZCOSZE
r) =t ;) 2,

b

15.BBIMUCIUTE UHTETPATIBL:

dz
rwwalis I 1) 0
a)aD |Z—1|<1; 6)0[) Z + |Z—1—l|<2,
sin z
dzy D: 2> 2 | D:
g) alz +1)° Ay <2t (22 —1) (2—3) 2<|d <4,

1
I Z _e3dz, D:

n) 7 +3 2| > 4. e) = (20 —2) lz|<2.
b

b

1
z?sin® — 3
———==dz, D: dz, D:
— 4 > :
)K) 0D(Z 1)(2 2) |Z|<3; 3) oDZ -1 |Z|<2;
z3 L
I e’ dz, D: dz, D:
+1
Izsm 1dz, D : J-sm dz D:
z— _
) o |z|<2; M) P |z 1|>1;
1
— d
J.elfz ?Z’ D: Izcos dz, D:
H) oD |Z—2|+|Z+2|<6; 0) oD z+1 |Z|<2;
sinzdz ctgz

dz, D: dz, D :
) 6D( iz—l |z—1|<1 p) & “ |Z—1|>1;

[— -dz, D:
C) aDZZ - |Z|<1 Rez>0, Imz>0 ,
2 D
3
szz dz, D: szdz dz, D:
T)aDeZ -1 |Z|>4; y)aDe‘ -1 |z|<4;

>d
J‘%dza D: 3n+l (n=0,1,2,...)
¢) e -1 2 .

KonTpoasnas padora Ne6

1. BpuncnuTh onpenenéHHble HHTETPaIbl:

v

cosnpdp

T —l<a<l, neN
a) “1-2acosp+a :
sinnpde

> —l<a<l, neN
6) r1-2acosp+a

f (1+2cosp)" cosng dg, ne NU{0}
B) S5+4cosp

2

2. Bpruucnutb HeCOOCTBEHHbIE MHTETPAJIbl U TJIaBHbIE 3HAUCHUS UHTETPAJIOB
(3amauu Ha npuMeHeHue JieMMbl JKopaana):

=<}

°j3 xcosxdx J- xsin x dx ‘]f’cospxdx

v.p -
a) ox2—2x+10 . 6) x4+ 2x+10 . 3

. I PR
e +
; ; B) x

1



3. Bbruucnuth HecOOCTBEHHBIE MHTETPAJIbl U TJIaBHbIC 3HAUCHUS UHTETPAJIOB OT
palMOHANBHBIX (QYHKIUI:

4
< x'dx

a) 0 (ax2 +b)4 '

a>0, b>0

©  x%dx
!

2
(x4 +a2)

;  0)

,a>0

v T x2dx
B) REEAE .

2. Ouenounvle mamepuanst 011 NPOGEOCHUS NPOMENHCYNOUHOU AmMMmecCmayuu

[Inanupyemsrit
00pa3oBaTeNbHbII Pe3ysIbTaT
(KOMIEeTeHIHsI, HTHAUKATOP)

TunoBbie KOHTPOIBHBIE
3alaHus

Kpurepun oniennBanus v mkana

OIICHUBAHUSA

IK-1.1 Popmymmpyer
mpobieMbl W ONpeAensieT
HarpaBJIeHNE X PEIICHHUS Ha
OocHOBe 0a30BBIX  3HAHHH
MaTeMaTHKH, €CTECTBEHHBIX
HayK, MPOTPaMMHUpPOBaHHS H
WH(POPMAMOHHBIX
TEXHOJIOTHIl

[K-1.2 C MIOMOIIBIO
CTaHIapTHBIX METOIOB
pelaer THUIOBBIE 3aJadd B
obOactu MAaTeMaTHKH,
€CTEeCTBO3HAHUS u
UHPOPMATHKI

[TK-1.3 TlpumensieT METObI U
IIPUEMBI n3 o0nactu
MareMaTuky, QUMK |
UH()OPMATHKU U PEIICHUs
3ama4 npoeccHoHaNBHON
JeSTEIBHOCTH

1. Pacckaxure o
BBIYMCIICHUH
WHTETPaJIOB TI0
rpaHuiie 001acTh
MIPU TTOMOIIU
BBIYECTOB.
Brruucnoure
WHTErpall.

2. Pacckaxure o
MPUWIOKEHUN
BBIYETOB K
BBIYMCIIEHUIO
WHTETPaJIOB OT
BEILECTBEHHBIX
byHKIMH, B
YaCTHOCTH, K
BBIYMCIIEHUIO
HECOOCTBEHHBIX
WHTETPaJIOB.
Harinure nnaterpan
3. Jlokaxxute
TeopeMy 00
WHTEerpajiax ot
palnroHaIbHBIX

GyHKIUH.

o [meemcs

NOJHbIL  AHAU3
3a0auu, NpPeoNoHCeH BePHbIL
aneopumm  peuwileHuss 3a0avu,
8bl0€IeHbl OCHOBHbIE YMANb U
meopemuyeckue OCHOBbI
peuienus, npugedeHo NoJIHoe
8epHOe  peuienue  3a0ayu,
sKIIOUAOUee NPABUTLHDILLL
omeem
— 18— 20 6annos

Hmeemcss  nonmvii  ananus
3a0auu, NPeoNoHCeH BEPHbIlL
aneopumm peuteHust 3a0avu u

OYeHKa  OCHOBHLIX  IMANos
peulenus, npueedeHo peuleHue
3a0auu, HO noJy4eH

HeNnpasuibHbllL  Omeem U3-3d
apugmemuuec-kou / peutenue
He00CmamoyHo 000CHO8AHO /
8 peuleHuy UMeromcs IUHUe
U Hegep-Hvle 3ANUCU, He
omoejieHHble om pewterus — 12
— 17 6anna

Henonnviii  ananuz  3a0auu,
npeonodcet 8ePHbILL ANCOPUMM
peulenus 3a0ayu, Ho UMeemcs
8epHOE peuleHue Iullb 4acmu

3a0auu  u3-3a  J102UYECKOU
owubxu — 6 - 11 bannos
He coomeemcmeyem
mpeboBanUAM,  UZTONHCEHHBIM
euliue

—0 -5 baos

B



V. YueOH0-MeTOANUYecKOe U HHPOPMALIHOHHOE o0ecnedyeHne AU CHMIIIHHbI
1) Pekomenyemast ureparypa

a) OcHoBHas JUTEpaTYpa:

1. IlpuBanos U. . Beenenue B Teopuro GyHKIUI KOMIIIEKCHOTO MEPEMEHHOTO:
yueOHuK. 16-¢ u3n., crep. — Cankr-Ilerepoypr : Jlans, 2022. — 432 ¢. — Texcr:
anektpoHHsid // URL: https://e.lanbook.com/book/193364.

0) lonoiHUTEILHAS JINTEPATYypa:

1. Teopus pynkuuit komruiekcHoro nepemenHoro: yueouuk / E. C. [TonoBuHKuH. -
M.: HULl UTHOPA-M, 2015. - 254 c¢c.— DnekTpoHHbI pecypc. — Pexum nocrymna:
http://znanium.com/go.php?id=487040

2) [Iporpammuoe obecnieueHue
a) JlutieH3noHHOE porpaMMHOE 0OecTiedeHre
Kaspersky Endpoint Security 10 akt Ha nepenady npaB [1K545 ot 16.12.2022;
6) CBOOOIHO pacpoCcTpaHseMoe MPOrPaMMHOE OOeCTICUeHIe
Google Chrome;
MiKTeX 2.9 Otkpsrrsiil auctpudytus TeX mis miargopmsl Windows.
3) CoBpemenHble mpodeccuoHaIbHbIE 0a3bl JNaHHBIX W HMH()OPMAIIMOHHBIC
CIIPaBOYHBIC CHCTEMBI
1. www.math.ru — caiitr nocBdmEéH MaremMaThuke U MareMaTukKaM. ODTOT

CalT NIl IIKOJBHUKOB, CTYICHTOB, YUMUTEICH W JJIsA BCEX, KTO HMHTEPECYETCS
MaTeMaTUKON
2. http://www.edu.ru/ — @enepanbhbliii mopran «Poccuiickoe o0pa3oBaHue»

4) [lepeuenp  pecypcoB  MH(POPMALMOHHO-TEIEKOMMYHHUKAIIHIOHHOW  CETH
«MHTEepHEeTY», HEOOXOIUMBIX JJIs1 OCBOCHUSI AUCIUILTAHBI
1. www.exponenta.ru — oOpa30BaTeIbHbII MATEMAaTUYECKHUIA CalT

2. www.matematicus.ru — y4eOHbI MaTepual MO Pa3IUuYHbIM

MaTeMaTUYeCKUM Kypcam

V1. Meronn4eckue MaTepuaJibl 151 00y4aIOLMXCsi [0 OCBOCHHIO TUCIMILINHBI
Tembl KypcoBbIX padoT

1. CucreMa KOMIUIEKCHBIX YHCEN: KOOPAMHATHAS, aJlreOpandeckas,
TPUTOHOMETPHUUECKAs U MOKa3aTeabHas (OpMbI KOMILIEKCHOTO YHCIa.

2. ®opmyisl Ditniepa u Myaspa.

3. Monynb 1 apryMeHT, paJdKall U JIOTapu(pM KOMIUIEKCHOTO YHCIIa.

4. ToxnectBa M HEpaBEHCTBA I KOMIUIEKCHBIX YMCEN, HMX BEKTOpHas

MHTEpIpeTaLysl.



5. EBKJIMI0Ba METPUKA U AJIEMEHTHI €BKJIMI0BOM Tonooruu Ha C.

6. @opMmyiibl cTepeorpa@uueckoil IpoeKLUH.

7. @opmyna 1 chepruueckoro paccTosHUSA. DIEMEHTHI ChepuIecKoi

Tononorux Ha C .

8. CX0auMOCTH B €BKJIMIOBOM METPHUKE U c(peprudeckoil MeTpHKe.

9. Konb1io HENpephIBHBIX (PYHKIMI B TOUKE U HA MHOYKECTBE.

10. MOHOTE€HHOCTbH U TOJOMOP(PHOCTH ¢.K.I1.

11. ®opmaneHble npon3BoaHbIE U ycioBud Komn—Pumana.

12. Ilenoe nuHeliHOE IpeoOpa3zoBaHue.

13. I'eomeTpuyecKUidl CMBICII MOAYJIS U apryMEeHTa MPOU3BOJHON OT TOJI0MOP(PHOU
byHKIUH.

14. KondopMHbie 0TOOpa>keHUsI IEPBOTO U BTOPOTO poja.

15. T'onomopdHOCTH U1 KOHPOPMHOCTh B PACIIUPEHHONW KOMITJIEKCHON TIOCKOCTH.
OHOJIUCTHOCTL U KOH(DOPMHOCTH MEOMYCOBBIX TpeoOpa3oBanuii B C.

16. KpyroBoe cBoticTBo ipeoOpa3zoBanuii Mébuyca.

17. I'pynma MobC 1 eé noarpymmsL.

18. CBoiicTBa peoOpa3oBaHUil CUMMETPUS TOUEK OTHOCHTEIHHO OKPY>KHOCTH Ha
C.

19. CymectBoBanue MEOMycoBa  aBTOMOp(du3Ma  puUMaHOBOM  cepsl,
HOPMHMPOBAHHOT'O COOTBETCTBUEM TPEX Map TOUYEK.

20. Beraucnenue rpynn MEOMYCOBBIX aBTOMOP(PHU3MOB KPYyTra U MOJIYIIIOCKOCTH.

Tunosbie BONPOCHI U 3a1a4M VIS IPOBEPKH CAMOCTOSATEIbHOM PadoThl

1. Jlatb onpeneneHrue MOayIsl, apryMeHTa KOMILJIEKCHOTO YHCTIa.
JlaTh omnpeneneHue anredopanuyeckoro KOpHsa U3 KOMIUIEKCHOTO Yucia

3. Jlatp ompeneneHUE OTKPHITOTO W 3aMKHYTOIO MHOXECTB, NpPENEIbHBIX H
IPaHUYHBIX TOYEK, T'PAHUIIbI, 3aMBIKAHUSA, CBA3HOCTH MHOKECTBa, 00JacTH,
KOMIIaKTa, KOHTUHYyMa.

4. Jlatb ompejeneHue HENpephIBHOCTH (.K.II. B €BKIHUIOBOW M chepuueckon
METpPHKaX.

5. JlaTe onpezneneHne MOHOT€HHON U rOJIOMOP(GHOMN QPYHKIUH.

1



9.

10.

11

16.
17.
18.
19.
20.
21.

22.
23.
24.

25.
26.

CdopmynupoBars ycnoBusi Komu-Pumana B 1eliCTBUTENTEHON M KOMILIEKCHOM
dbopmax.

CdopmynupoBaTh reOMETPUUECKHI CMBICI MOAYJISl M apI'YMEHTa MPOU3BOJHOM
roJIoMOpQpHOH HyHKIUU.

CdopmynupoBarh TeopeMy PuMana o KoH)OPMHBIX 0TOOpaKEHUSX, OCHOBHBIC
MPUHIMITBI KOH(QOPMHBIX OTOOpaKEHUIA.

CdopmynupoBars nnTerpanbuyto treopemy Kommu-I'ypca.

CdopmynupoBare unTerpanbuyio popmyy Kormm.

. ChopmynupoBats Teopemy Mopepa.
12.
13.
14.
15.

[Tpusectu Gpopmyisl Ko asst npou3BoAHBIX roIoMOPGHOMN PyHKIHH.
CdopmynupoBats Teopembl Beitepiitpacca o psiiax ronoMopdHbIX QyHKIHA.
CdopmynupoBath TeopeMy AOensi O CTENEHHBIX PsAIaX.

ChopmynupoBarh TeOopeMy O TPEACTABICHUH ToJOMOPPHON (PyHKIIUU
CTEIICHHBIM PSIJIOM.

[IpuBecTu pasnokeHus: OCHOBHBIX 3JI€MEHTapHBIX PYHKIHI B psiasl Teitnopa.
CdopmynupoBats Teopemy JlnyBusis.

CdopmymnupoBars Teopemy Jlopana.

[TpuBectu HepaBencTBa Komm aiis koadduruenton psga Jlopana.
CdopmynupoBaTh BHyTPEHHIOIO TEOPEMY €AMHCTBEHHOCTH.

JlaTh ompezeneHue U30JIMPOBAHHONW 0CO00# TOYKM roJOMOpPGHON (GYHKIHMH,
MPUBECTH UX KIJIACCUPHUKALIHUIO.

CdopmynupoBarh KpUTEPHUHU y.0.T. U MOJIOCA.

CdopmynupoBarh KpUTepUii C.0.T.

JlaTh ompeneneHUe BbIYETa B U.0.T. U NMPUBECTU (OPMYJIbI JIJIsI BBIYUCICHUS
BBIYETOB.

CdopmymnupoBars Teopemy Kotm o Beuerax.

CdopmynupoBaTh TEOPEMY O CYMME BCEX BHIUETOB.

Bomnpocsl k 3xk3aMeHy

. Ioe KOMIUTCKCHBIX YUCEIL. BekropHoe, anreOpandeckoe,

TPUTOHOMETPUYECKOE U IOKA3aTEJIbHOE IIPEACTABICHUS KOMIIJIEKCHOTO YHUCIIA.
I'eomerpuyeckue CBOMCTBA KOMIUIEKCHBIX YUCEI.
@opmynel  cTepeorpaduueckod  MpoeKuuH. PacmmpeHHas KOMIUIEKCHAs

mwiockocTs. Cxopsimecss mnocnenoBarenbHoctdi B C u €. JlemMma o

~ -



NoKoopAMHAaTHOM cxoguMmocTu. Kpurepuii Komm, Tteopema bonbnano-
Benepmrpacca.

. EBkimmpoBa u chepuueckas merpukd. Tomomoruun B C u € (OTKPHITHIE U
3aMKHYTBIE MHOXECTBa, TNpeJejbHbIE U TPAHWYHbIE TOYKH, TpPaHUIIA,
3aMbIKaHHE, JIOTIOJHEHHE K MHOXKECTBY, CBS3HOCTh MHOXECTBA, KPHUBHIC,
00J1aCTH, KOMIIAKThl, KOHTUHYYMBI).

OyHKIMM ~ KOMIUIEKCHOro  mepemeHHoro  (¢.k.m.).  HenpepbIBHOCTB,
orpaHuueHHOCTh (.K.1. Teopembl O HempepbIBHBIX (.K.II. HA KOMIIAKTE, B
obnacru.

. Monorenssie u rojsomMopdHbie GYHKUMU (ONpPENeTIeHUs, TPUMEPHI). Y CIOBUS
Komm-Pumana B geiicTBUTensHOM W KOMIUIEKCHOM Qopmax. Kpurepun
MOHOTE€HHOCTU M TonoMopdHOocTH ¢.K.1. B TOuke. CBSA3b TOJOMOP(HBIX U
rapMOHUYECKUX (DYHKIUH.

. Addunnsie npeoOpazoBanus. Llenble  nuHEHHBIE NpeoOpa3zoBaHUS.
JlekoMIo3uIMs LeT0i TuHeHON (HyHKIUH, e€ CBONCTBA.

. Kacarenpnoe oroOpaxenue. ['eomerpuueckuii cMbICI MOIYJS M apryMeHTa
MpOU3BOAHON  rosoMopdHO  GyHkiuu. OmpeaeneHuss  KOHPOPMHOTO
orobpaxenuss l-ro u 2-ro pona. SkoOumaH KOH(OPMHOTO OTOOpaKEHUS.
[Ipumepsnl.

. KpuBonuneiinpie unTerpansl oT (.K.M., UX CBOWCTBA, BhIYUCIeHUE. [Ipumepsl
BBIYMCIICHUS] HHTETPAJIOB OT (.K.II.

. NuarerpanpHas teopema Kommu-I'ypca u e€ 0000mieHne Ha MHOTOCBSI3HBIC

obuactu (C J0Ka3aTeIbCTBAMH).

10.Unterpanpuas popmyna Komm. J[lokazarenbcTBo, 0000IeHHe Ha clydaid

MHOTOCBSI3HBIX 00JIaCTEH, CICICTBHUS.

11.Heonpenen€éunpiii muTerpan ot ¢.K.I. B IUIOCKOH oOmactu u ¢dopmyna

Hprorona-JleliGuuna. Teopema Mopepa.

12.CymiecTBoBaHHE MPOU3BOJHBIX BCEX MOPSIAKOB Y TOJIOMOP(HBIX (DYHKIHUMA.

@opmynsl Komn 17151 IpOr3BOIHBIX.



13.IloroueuHas, paBHOMEpHas, JIOKAJIbHO-paBHOMEPHAs CXOIUMOCTH
(GyHKIMOHAIBHOM MOCIEI0BAaTEIbHOCTH U (YHKLIMOHAIBHOTO psina. [Ipumeps.
[lounenHoe  WHTErpUpoBaHME€ M MNOWIeHHoe  JauddepeHIpoBaHnE
¢dbyHkumoHanbHbIX psgoB. Teopembl Beilepmrpacca o psimax roaoMopgHBIX
byHKIUH.

14. Teopema Abens o creneHHbIX psinax. CyliecTBOBaHUE paguyca CXOAUMOCTH U
MeToAsl ero BeunciaeHus. Popmyna Komm-Anamapa. JlokansHO-paBHOMEpHas
CXOJMMOCTb, MOYWIEHHOE WHTEIPUPOBAHUE U MOuJeHHOEe TuddepeHIpoBaHe
CTEIEHHBIX PSAIOB.

15.Teopema O mnpeacTaBiICHUH TOJIOMOPPHONH (YHKIUU CTENEHHBIM PSAOM,
OLICHKa paauyca CXOAUMOCTHU. ['0JOMOPPHOCTH CyMMBI CTENEHHOTO psia.
CrenenHoil psaa kak pan Teinopa ansa csoelt cymmbl. HepaBencrBa Komm s
K03 (UIIMEHTOB CTENIEHHOTO PAJa.

16. Teopema JlmyBmmnda. [lokasatenbcTBO C¢ €€ momolnbto Teopemsl ['aycca o
CYILLIECTBOBAHUHM KOMILJIEKCHOTO KOpHS Y JIF0OOr0 MHOTOYJI€Ha, OTIUYHOTO OT
KOHCTAHTBI.

17.Psanp1 Jlopana, CTpykTypa 00JacTH CXOJIUMOCTH. J{0Ka3aTeabCTBO TEOPEMbI
Jlopana. HepaBenctsa Komu niist koaddurmentos psiga Jlopana.

18.BuyTpenHsis TeopeMa eMHCTBEHHOCTH (JI0Ka3aTenbCcTBO). Hymnmu ronomopdHbIX
¢bynxuuit. Gaxkropuzanus roa1oMopPHON GYHKIIUU B OKPECTHOCTH €€ HyJIs.

19.U30mupoBanHbIe 0COObIE TOUYKU TOJIOMOP(HHON (DYHKLIMHU, UX KIACCHU(PUKALUS.
Kpurepuu y.o.T. u nomoca. Haxoxnenue nopsiaka nostoca. [lpumepst.

20.Kpurepuit c.o.T. beckoHeyHOCTh Kak H.0.T. TOJIOMOpP(HON QYyHKUIHUH.
Krnaccugukanus u kpurepuu 1.0.T. Ha OECKOHEYHOCTH.

21.0mnpepenenue BbIYETa B U.0.T. U (POPMYJIBI sl BEIUUCICHUS BbUeTOB. Teopema
Komu o Beruerax. Beruucienue Beiuera Ha 6eckoHEUHOCTH. TeopeMa o cyMme
BCEX BBIYETOB.

22.BprueTHsii METOJ BBIYUCIICHUS UHTETPAoB. WNurerpainsl oT
TPUTOHOMETPUUECKUX (pyHKUMA. Bpruncnenne HeCOOCTBEHHBIX MHTErPAOB OT

pannoHanbHbIX GyHKIMH. Jlemma JXKopaana u e€ npuMeHeHUs!.

O =—



MeTtoanueckue ykazaHus AJ1s1 00y4ar0IMXCSH 110 OCBOCHMIO AU CHMILIHHBI

Opranusys cBOI0 yueOHY0 paboTy, CTYJAEHTHI 10JKHBI:

Bo-nep6uvix, BBIABUTH PEKOMEHIYEMBI PpPEXHUM M XapakTep Y4eOHOM
paboThl MO M3YYEHHUIO TEOPETUUYECKOro Kypca, MPaKTUUYECKOMY MPHUMEHEHHUIO
M3YYEHHOTO MaTepuaja, IO BBINOJHEHHUIO 3aJaHUM A CaMOCTOSTEIbHOU
paboThI, MO UCTI0JIH30BAHUIO HHPOPMALIMOHHBIX TEXHOJIOTUH U T.[I.

Bo-eémopwvix, 03HaKOMUTBHCS C YKa3aHHBIM B METOJMYECKOM MaTepHalie 1o
IUCUUIUINHE TepeYyHeM YyueOHO-METOJUYECKUX H3JaHUi, PEKOMEHIYyEeMBbIX
CTyACHTaM JJIsl TOATOTOBKH K 3aHATUSIM M BBINOJHEHHUS CaMOCTOSTEIbHOM
paboThl, a Takke C METOJWYECKUMU MaTepuajaMu Ha OyMakHBIX W/WIU
3JEKTPOHHBIX HOCHUTENSAX, BBIMYIIEHHBIX Kadenpoil CBOMMH CHJIAMH U
MIPEAOCTaBIsIEMbIE CTYJEHTaM BO BPEMS 3aHATHIA.

CamocrositensHass paboTa CTYIEHTOB, MPEAYCMOTpPEHHAs Y4eOHBIM
MJIaHOM JIOJDKHA COOTBETCTBOBAaThH 0osiee TIyOOKOMY YCBOCHHIO H3y4aeMOIO
Kypca, (opMHpOBaTh HABBIKM HCCIEIOBATEIbCKOM pabOThl W OPUEHTUPOBATH
CTYJIEHTOB Ha YMEHHE NPUMEHATh TEOPETUUECKHUE 3HAHUS HA MPAKTUKE.

1. PaboTa ¢ y4eOHBbIMH MOCOOMAMU. J[JI1 MOJHOLIEHHOTO YCBOCHUSI Kypca
CTYyI€HT JOJDKEH, IpPEXKIE BCEro, OBJAJETh OCHOBHBIMU IOHATUSMH OSTOU
aucUIIuHeL. HeoO6xoauMo yCBOUTH OTpEesieHUs U MOHATHUS, YMETh NMPUBOJAUTH
UX TOYHbIE (HOPMYITUPOBKH, NPUBOIUTH MPUMEPHI 0OBEKTOB, YIOBIETBOPSIOIINX
sTOMY omnpenenenuo. Kpome Toro, He06Xo1MMO 3HATh KPYT (DaKTOB, CBSI3aHHBIX C
JaHHBIM TOHATHEM. TpeOyeTcsl TakKe 3HaTh CBSI3U MEXKAY MOHATUSAMHU, YMETb
YCTaHABJIMBATh COOTHOUICHHUS MEXIy KilaccaMH OOBEKTOB, OIUCHIBAEMbIX
Pa3TUYHBIMU MOHATUSMU.

2. CamocTtosiTeibHOe M3ydeHne TeM. CamocTrosiTelbHas paboTa CTyAeHTa
ABJISIETCS. BAXHBIM BHJIOM JIEATEJIBHOCTH, IO3BOJISIIOIIMM XOPOILIO YCBOUTH
U3y4aeMbli TpeAMEeT U OJHUM U3 YCIOBUH JOCTHMIXKEHUS HE0OXO0JAMMOro
KayecTBa MOJATOTOBKH M NMPO(PECCHOHAIBHON MEPENOArOTOBKU CHEIMATUCTOB.

OHa npennonaraeT CaMOCTOSITENBHOE H3yYEHUE CTYJEHTOM PEKOMEHIOBAHHOM



y4eOHO-METOAMYECKON JUTEPaTyphbl, pPAa3IUYHBIX CIPABOYHBIX MaTEPHAJIOB,
Hamucanue pedeparos, BHICTYIUICHHE C JIOKJIAJOM, TIOJTOTOBKY K JIEKIIMOHHBIM U
MPAKTUYE€CKUM 3aHATHIM, TIOJITOTOBKY K 3a4ETy W IK3aMEHY.

3. IloaroroBka K mnpakTHYeckuM 3aHaTusAM. [Ipu mnoaroroBKE K
MPAKTUYECKUM 3aHATHSIM CTYJEHTaM DPEKOMEHIYETCS CIEeJ0BaTh METOIUYECKUM
PEKOMEHIAlUSIM TI0 paboTe ¢ y4eOHBIMU TOCOOUSMH, IPUBEICHHBIM BHIIIIE.

4. CocraBieHue rJjoccapus. B rioccapuil H0JDKHBI OBITH BKIIOUEHBI
OCHOBHBIC TOHSTHS, KOTOpPHIE CTYACHTHl HU3Y4YalOT B XOJIE CaMOCTOSTEIbHOU
paboThl. JIJisi MOTHOTHI UCCIEOBAHUSI PEKOMEHIYEeTCSl BIIMCHIBATH B TJIOCCAPHUI U
T€ TEPMUHBI, KOTOPBIE CTYACHTaM OYIyT PACKPBITHI B XOJI€ JICKITMOHHBIX 3aHSITHA.

5. CocTaBjieHHe KOHCIIEKTOB. B KOHCIIEKTe OTpaKeHbl OCHOBHBIC TIOHSTHS
Tembl. JIJisi HariasigHOCTH W ynoOCTBa 3allOMHUHAHMS HMCIOJIB30BAaHBI CXEMBl U
TaOIULIBL.

6. IloaroroBka k 3k3ameny. PeiituHr. [lpy nmoaroroBke K sK3aMeHy
CTYIEHTBHl JIOJDKHBI HCIIOJNB30BaTh KaK CAaMOCTOSITENIbHO IOATOTOBJICHHBIE
KOHCIEKTHI, TaK U MaTepUabl, MOJYyUYEHHBIEC B X0OJI€ 3aHATHUH.

KauecTBO ycBOEHUS CTyA€HTOM Ka)XJ0M JTUCHUUILIMHBI olleHuBaeTcs mo 100-
OaNIBHOM HIKaJe.

WNuterpanbHas pedTUHrOBas orneHka (6an) 1o KaxiaoMy MOy (Iepruoay
00Oy4YeHHs1) CKIIaAbIBAETCS U3 OLICHKHU TEeKYIIEH paboThl 00yUYaromuXcs Ha 3aHITHIX
CEeMHHApCKOr0 THUMAa (CEeMUHAphl, MPAKTUYECKUE 3aHATHS, NPAKTUKYMBI,
naboparopHble pabOThl, KOJUIOKBUYMbl M HMHbBIE AQHAJIOTMYHbIE 3aHATHUS), OLEHKH
WHAMBUAYATbHOW pabOThl OOYYAIOMIMXCS W OLEHKH 3a BBINOJHEHHUE 3aJaHui
PEUTHUHIOBOTO KOHTPOJIS ycneBaeMocTu. [Ipu aTom noms 6anioB, BbIACIEHHBIX Ha
PEUTHHIOBBIM KOHTPOJIb HE JoJkHA mpesbimarh 50% oOmieil cymmbl 6aijioB
JAaHHOTO MOAYJS (eproaa 00yueHus).

MaxkcumanpHasi cCyMMa pPEUTHHTOBBIX OaIOB MO Yy4eOHON IUCIUIUIMHE,
3aKaHYMBAIOIIEICS 3K3aMEHOM, 110 UTOraM ceMecTpa coctasisieT 60.

O6yuaromemycs, HabpaBmiemy 40-54 Oanna, TpW TOJABEICHUM HTOTOB
cemecTpa (Ha TOCJEIHEM 3aHITHH MO IUCIUIUIMHE) B PEHUTHHIOBOW BEIOMOCTHU
ydyeTa yCHeBaeMOCTH M 3a4eTHOM KHHKKE MOJKET OBITh BBICTaBJICHA OIEHKA
«YIOBIIETBOPUTEIHHO.

O6yuaromemycs, HaOpaBimieMy 55-57 06anioB, NpH TOJBEICHUM HTOTOB
cemMecTpa (Ha TMOCJHEIHEM 3aHATUM N0 IUCHUILUIMHE) B rpade perTUHrOBOU
BEJIOMOCTH y4eTa ycneBaeMocTu «IIpeMuanbHbie Oamibhy MOXKET ObITh 100aBICHO
15 6annoB 1 BbICTAaBIIEHA YK3aMEHALIMOHHAS OLIEHKA «XOPOIIO.

O6yuaromemycs, HaOpaBmieMy 58-60 O6aninoB, NpH TOJIBEICHUM HTOTOB
cemMecTpa (Ha TMOCJHEIHEM 3aHATUM MO IUCHUILUIMHE) B rpade perTUHrOBOU
BEJIOMOCTH y4dera ycrneBaeMocTu «IIpeMuanbabie 6amibhy MOXKET ObITh 100aBICHO



27 6asI0B U BBICTABJICHA YK3AMEHALIMOHHAS OLIEHKA «OTIHMYHOM.

B xakux-mu00 WHBIX ciaydasx JoOaBJIeHHE NPEMHATIbHBIX OasioB He
JOTTY CKaeTCsl.

OO6yuaromuiicsi, HaOpapmmii 10 39 6anIOB BKIIOYHUTEIHLHO, CAAET YK3aMEH.
[Ipy HanMUMKM TOATBEPKACHHBIX JTOKYMEHTAIHHO YBAKUTEIBHBIX IMPUYUH, TIO
KOTOPBIM OBUTH TPOIYIIEHBI 3aHATHs (JuuTenbHas 0051e3Hb, 00y4yeHHe B JPYroM
By3€ B paMKax aKaJeMHYeCKOW MOOMIBHOCTH U Jp.), O0yUYaIOIIUIACA UMEET IIPaBO
oTpaboTaTh MNPONMYUICHHBIE 3aHATHS U MOJYYUTh JOMOJHUTENIbHbIE Oaibl B
paMKax YCTaHOBJICHHBIX OamnoB 3a Monayib. CpoKM U TOPSAIOK OTPabOTKH
oTpeieNAeT NpenoaaBaTelib. bauibl BRICTaBISIOTCS B Tpade «0TpadoTKay.

OtBer oOyuaromierocs Ha 53K3aMEHE OIeHMBaeTcs cymmoil 1o 40
pelTHUHrOBBIX OayyioB. MTOroBas oOlLEHKa CKJIAIbIBAaeTCS M3 CYMMBI 0ajlioB,
MOJIyYEHHBIX 32 CEeMecTp, M 0aJuloB, MOJYyYEHHBIX Ha 3k3ameHne. OOyuaroniemycs,
KOTOPBIM CIIaeT SK3aMeH, MpEeMUaAIbHbIE OAJUIBI HE HAYUCIISIIOTCSL.

CormacHo mojaxojaM O0ayuIbHO-PEHTHUHTOBOW CHUCTEMBI B paMKax OIICHKU
3HAHWM, YMEHU, BIaJeHUN (YMEHHI MPUMEHATH) U (WJIM) OMbITA NEATEILHOCTU
JTUCIUILTUHBI YCTAHOBIICHBI CIEAYIOLINE ACTICKTHI:

Copnepxxanne y4eOHOM TUCHUIUIMHBI B paMKax OJHOTO CEMECTpa IENUTCS Ha JiBa
Monynsi (mepuona oOyuenus). I[lo oxoHuanum wmonyns (mepuoga OOyUCHHS)
OCYILIECTBJISICTCS] PEUTUHIOBBIM KOHTPOJIb YCIIEBAEMOCTH 3HAHHUU CTYIEHTOB. |
PEUTUHIOBBIM KOHTPOJIb YCIEBAEMOCTH MPOBOJIUTCS COTIACHO TpaduKy yuyeOHOro
npouecca, Il peluTUHroBbIM KOHTPOJIb YCHEBAEMOCTH - JIBE IMOCIEIHUE HEIEIH
(aKkTHYECKOTO 3aBEPIICHUS CeMeCTpa 1o rpaduky yueOHOro mpouecca;

VII. MaTepuajibHO-TeXHH4YECKOEe O0ecrnedyeHne TUCIHIIIUHbI

Microsoft Office

VYdeOHast ayIuTOpus:
224
(170002 Tepckas
0011., r. TBeps,
niep. CafoBbIi, 1.
35)

MynbTUMEIUNHBIN
KOMIUIEKT Y4eOHOTO
kiacca (Bapuant No
2) IIpoexrop Casio
XJ-M140,
HACTEHHBIN ITPOEKIL.
Okpan Lumien
180*180, HoyTOYyK
Dell N4050, cymxka
15,6", MBIIIIb.
MenoBast 1ockKa,
KOMIUIEKT y4eOHOI
MeOeu.

npodeccronanbuplil mitoc 2013 —

Akt npuema nepenauu Ne 689 or

05.07.2019 r.;

Microsoft Windows 10 Enterprise
AKT nipyema nepenayu

Ne689 ot 05.07.2019 1.;

Google Chrome — 6ecrataoe I10;

Kaspersky Endpoint Security 10

st Windows — AKT Ha iepenauy

npaB Ne969 18.10.2018 r.

VIII. Ilepeyensb 00HOBJIeHMI padodeid MPOrpaMMbl JUCHHILINHBI

Nerr.m.

OOHOBJICHHBII
pazzaen paboueit
IPOrPaMMBbI

Onucanre BHECEHHBIX
U3MEHEHUIN

Jlata 1 mpoTOKOJI
3acenanus kadenpsol,
YTBEPAUBILETO




JUCHHUITIIMHBI U3MCHCHUA

Paznensr LIILIV,V. | OGHOBIECHNE KOMITETEHIINH, 18.10.2017 r, npoTOKOJI
coxepxkanust, POC, crimcka Ne 2
JIUTEPATYPHI




