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Pabouas nporpamma yTBEp:k/IcHa Ha 3acejaHuu Kadeapbl MPUKIaAHON
MareMaTuKy, IIpoTokoa Ne 10 «15» mas 2019 1.
3aBenyromui kadeapoit Yprenos M.X.

OIITHCE

Pabouas nporpamma oOcysxkaeHa Ha 3acejaHUu Kadeapsl,
npotokoa Ne 10 «15» mas 2019 r.
3aBenytonmi kadeapou YprenoB M.X.

VTBepk/ieHa Ha 3ace/laHiK yueOHO-MeTOAMYECKOH KOMUCCHH (DaKyibTeTa
KOMIIBIOTEPHBIX TEXHOJIOTMH Y IIPUKJIAJHON MaTeMaTUKH

nporokod Ne 1 ot «15» mas 2019 r. e
[Ipencenatens YMK dakynsrera KoBasienko A.B. . :

[IO/IITUCE

PenieHzeHTHI:

[MTanmomaukoBa TarepsHa JIeoHn10BHA.

JIoKTOp megarornyecKkux HayK, KaHAUAAT (PU3UKO-MaTeMaTHIECKHX HayK,
npodeccop. [ToueTHbri pabOTHUK BRICIIETO MPOGECCHOHATLHOTO 00pa30BaHuUs
P®. JTupexrop nuctutyTa QyHgamentanbabix Hayk (MPH) ®I'BOY BO
«KyoI'TY».

MapxoB Butanuii Hukonaesuu.
JloxTop Texunueckux Hayk. [Ipodeccop kabeapsr ”HGOPMAIIMOHHBIX CUCTEM K

MPOTPaMMHUPOBAHKS HHCTUTYTA KOMITBIOTEPHBIX CHCTEM W MH(pOPMAaIMOHHON
oezomacroct (MKCullB) ®I'BOY BO «KyoI'TV».



1 Hdesn v 3agaun U3y4eHHUs TUCUMIJIMHBI.
1.1 Ileab ocBOeHUsI TUCUUILJIUHBI.

Llenpto mperonaBaHUs W M3YYCHUS JAUCHUIUIMHBI «KOMIUICKCHBIM aHaM3»  SBISICTCS
(dbopMupoBaHHE TIPEICTaBICHUI 00 0000IIEHUIX MOHATHII MaTEMAaTHYECKOTO aHallM3a Ha CIydal
(GYHKIMHA KOMIUIEKCHBIX MEPEMEHHBIX, (PYHKIMOHAIBHBIX PSJIOB, HHTETPAJIOB C MapaMeTpaMu |
TEOPUU TIOJISA, & TAKXKE UX POJIM B CHCTEME MATEMATHYECKUX HAYK M B MPHIOKCHUAX APYTUX
€CTeCTBEHHOHAYYHBIX JUCIUILINH.

1.2 3agaun AMCHUIIIMHEI

— (hopMupoBaHHE y CTYACHTAa NPEACTABICHUH OO0 OCHOBHBIX TMOHSTHIX W METOAAX
Teopun GyHKIMN KOMITJIEKCHOTO MIEPEMEHHOTO;

— BbIpa0OTKa HABBIKOB UCIOJIb30BaHUs MeT010B KommuiekcHoro ananu3a u Teopuu noss
JUISl PEIICHUs] MaTEMaTUYECKUX U NPUKJIAJHBIX 33124,

1.3 MecTO AUCHUIJIMHBI B CTPYKTYpPe 00pa30BaTe/JIbHON MPOrpaMMBbl.

HucuuminHa «KOMIUIEKCHBIA aHalii3» OTHOCHUTCS K BapuaTUBHOM uactu bioka 1
«JIMCUUIUIMHBI U MOJTYJIN.

Jns u3ydyeHWs AMCUMIUIMHBI CTYJIEHT JOJDKEH BIAJETh 3HAHMSMHU, YMEHHUSIMU U
HaBBIKAMH I10 JUCIHILIMHE « MaTeMaTHdecKui aHaIn3y.

3HaHUs, T[OJy4YyaeMble TMpU M3YYEHUM JUCUHUIUIMHBI «KOMIUJIEKCHBIM — aHaAIN3,
dbopMupyIOT PO eCCHOHATBHBIC KOMIIETEHITUHN CTYyIeHTa B oOyiactu [IpuKkiaHOi MaTeMaTHKH,
UCIIOJIb3YIOTCSA B €CTECTBEHHOHAYYHBIX U MAaTEMAaTUYECKUX JucuuIInHax bioka 1.

1.4 IlepeyeHb IUIAHUpPYEMBIX Ppe3yJbTATOB OOY4YeHHUS] MO [JMCHHMILUIHHE
COOTHECEHHBIX C IVIAHNPYEeMBbIMH Pe3y/JIbTATAMH 0CBOCHHS 00pPa30BaTe/JbLHOI IPOrPaMMBbI.

Komnerenmuu  oOyyarorierocs,
«KowmrmnekcHbIi aHamu3y:

dbopMupyeMble B pe3yJbTaTe OCBOCHHUS

Kypca

HNupex B pe3yabTare nzyueHusi y4eOHOMH TUCHUTLINHBI
Ne Conep:xanue
c o0yuaronuecst 10JKHbI
.0 KOMIEeTeHIUH (HJIH
KoMIe . )
eé yacTu
TeHIHH 3HATh yMeTb BJIaJ1eTh
1. Cnoco0OeH  pemiaTe | OCHOBHBIE Hcnons3oBath HaBBIKAMU
K-1 aKTyallbHbIE U | TIOHATHSA, 3HAHUS MPUMEHEHUS
3HAYUMBIC 3374l | TOJIOKEHUs u COBPEMEHHOTO 3HAHUU o
TIPUKIIATHOM METOIbI MaTeMaTH4ecK COBPEMEHHOMY
MaTeMaTHKU U | KOMILIEKCHOTO Ooro amnmapara MaTeMaTHUYECK
nH(OPMATUKH aHaim3a JUISL  peIICHUS OMy ammapary
MaTeMaTH4ecK JUISL  peIICHUS
ux u MaTeMaTHUYECK
MMPHUKIIAIHBIX "X 3a1a4
3amad




OIIK-1

CrniocobeH npuMeHsITh
(byHIaMEeHTaIbHBIE
3HAHHMS, TTOJTyYCHHBIC
B 0o0J1acTH
MaTeMaTU4eCKUX U
(M) eCTeCTBEHHBIX
HayK, M UCIIOJIb30BaTh
UX B
npodeccnoHaTbHOMI
TS TEeTbHOCTH

® TCOPETUYECKHUE
MTOJIOKCHUS,
JIe)KaIe B
OCHOBE
MOCTPOCHUS
METOI0B
KOMILIECKCHOT'O
aHajau3a

® [1pOo0IIEMBI,
MMOCTAaHOBKH U
000CHOBaHUS
3amaq
MaTEeMaTHYECKO
rou
nH(pOpPMaIMOHH
oro
obecrieueHus
npu
HCCIICIOBAaHUH
MIPUKJIATHBIX
CUCTEM

® OCHOBHBIC
METOJBI
PCUICHUA
THUITIOBBIX 3aJa4
KOMIIJICKCHOT'O
aHaJIn3a

® JI0Ka3bIBaTh
YTBEPIKICHHS,
crienupuIHbIC
JUISL
KOMIIJICKCHOTO
aHaJm3a,

e BBIOpAThH
METOJ AJIs
peleHus
KOHKPETHOU
3aa4u
KOMILJIEKCHOTO
aHaJn3a,

O [IPUMCHATDH
IMMOJIYUYCHHBIC
3HaHUA OJI1

HCIIOJIBb30BaHUA B

MPaKTUYECKOU
JIeATETLHOCTH
aHanu3a u
perieHus
MIPUKIIATHBIX
3ajad.

METOJIaMU
KOMILJIEKCHOT'O
aHanmm3a Jis
UCCIICIOBAHHS
pa3IMYHbBIX
NPUKJIATHBIX
3a1a4 u
BBIOOpA

3P PEKTUBHBIX
QITOPUTMOB
JUISL PEeUIeHUs U
UCCIIEIOBaHUU
npodeccuoHa
BHBIX U
COIMAITbHBIX
3ajau.




2. CTpyKTYypa U coepKaHHue TUCHUILINHBI

2.1 Pacnipenesienne TPYA0EMKOCTH IMCHUILJIMHBI 110 BUIaM padoT

O6mast TpymOEMKOCTh JTUCHUIUIMHBI cOcTaBisier 6 3au.em. (216 4dwacoB), wux
pacmpezenieHue Mo BuaaM padboT IPeCTaBICHO B TAOIHIIE
Bun yueGHoM paboThI Bcero CemecTpbl
JacoB (dachrn)
4 cemecTp

KonTakTHas padora (Bcero), B ToM 4ucJjie:
AyauTopHbIE 3aHATHS (BCEro) 144 144
B Tom uncne:
3aHATHUA JIEKIUOHHOIO TUIIA 64 64
JlaboparopHbIe 3aHATHS 80 80
HWnas koHTaKTHas1 padoTa
B ToMm unce:
KonTponupyemas camocrositensHast padora (KCP) 4 4
ITpomexxyrounast arrectanus (MKP) 0,5 0,5
CamocrosiTejibHasi paboTa, B TOM YHcJIe:
[TpopaboTka yueOHOro MaTepraa 6,8 6,8
BeimosiHeHe HHANBUAYATbHBIX 33 1aHHH 10 10
[ToAroToBKa K TEKyIIEMYy KOHTPOIIO 6 6
Kontpous
IToaroToBka K SK3aMeHY 447 44,7
O0mas Tpya0eMKOCTh yac. 216 216

B TOM 4YHCJI€ KOHTAKTHAs 1485 1485

padora

3a4. eJ 6 6

2.2 CTpyKTYypa AUCHUNINHBI

Pacrnipenenennie BuoB yueOHOM pabOThl U UX TPYAOEMKOCTH IO pa3jenaM AUCLUILIUHBL,
paszensl IMCUUILINHBI, U3y4aeMble B 4 ceMmecTpe (ounas ghopma)

KonnuectBo yacos
Ne HanmenoBanue pa3nenos Aymuaropas | Breay/Topras
Bcero pabota pabota
J JIP CPC | 3K3

1 2 3 4 6 7 5
1. |DneMeHThI TEOPUH MO 21,7 6 6 3,7 6
2. |OyHKIMU KOMITJIEKCHOH NepeMeHHON 68,6 24 30 47 9.9
3 OcHOBHBIE TEOPEMBI TEOPUHU AHATTUTHUECKHUX 55 20 24 31 7.9

" |pyHKIMIA
4 Brluncnenue MHTErpagoB METOIaMU TEOPUU 25,1 6 6 4.1 9

' |aHaNMUTHYECKUX (PYHKIUI
5. |UnTerpansl, 3aBUCSIINE OT TapaMeTpa 29,1 8 12 51 4




6 0O030p MPOHIECHHOTO MaTepraia U IpUeM 12 2 2.1 7.9
" [3auera.
Bcero no pazienaM JUCHUIIIIUHBIL: 211,5 64 80 22,8 44,7
Kontposmpyemas padota crynenrta (KCP) 4
[Tpomexxyrounast arrectanus (MKP) 0,5 0,2 0,3
Hmozco no oucyuniune: 216 64 80 23 45

[Tpumeuanue: JI — nexuun, JIP — naGopatopusie 3anstus, CPC — camoctosTenbHas pabora
crynenra, KCP — xonTponupyemas padora crynaenta; MKP — unas koHtakTHas pabora, DK3-
IOJArOTOBKA K cJJaue 3a4eTa U SK3aMeHa.

2.3 Coaep:xaHue pa3ieioB TUCHUTLINHBI

2.3.1 3auATHA JEeKIUOHHOI0 THIIA

[IOCJIEIOBATEIbHOCTH. BECKOHEYHO ynajneHHas TO4YKa
MuoxectBa B C. OyHKIIMH KOMIUIEKCHOW TTEPEMEHOMH.
OcHoBHble noHATHS. [Ipenen QyHKIUM KOMIUIEKCHOM
nepeMeHHoi. HenpepbhIBHOCTh PYHKIIMH KOMILIEKCHOMN
NIEPEMEHHOM. Juddepenunpyemoctsb byHKIMN
KOMIUIEKCHOW mnepeMeHHoi. Ycinoue Komm-Pumana.
['eomeTpuyeckuii CMbICT TPOU3BOAHOW  (PYHKIIUH

. o 1 .
KOMILICKCHOM nepemenHoi Dynkuus w - ~. Jluneiinas
dynkups w = az + b. Oynxkuwun W = Z™ u VZ
JpoOHo-nuHeiHas byHKIHA. Teopema 00

OnpeeNieHuy  JpOOHO-TMHEHHON (QyHKIHMHU Tpems
napamu Touek. Kpyrosoe cBoiicTBO JIpoOHO-TMHEHHOM

HaumeHnoBanue dopma TEKYIIEro
INo Conepsxanue pasjaena
pazzena KOHTPOJIA
1 2 3 4
1.| Onementsl |CkaispHble U BEKTOPHBIE MOJS, UX XapPaKTEPUCTUKU. Omnpoc no
teopun noJist |[lorok BekropHOoro mnoss. IToTok BekTOpHOro mMoJs pe3yabTaTam
yepe3 3aMKHYTyK MoBepxHocTb. Popmyna [aycca- | HHOIUBUAYaIbHOIO
Octporpazackoro. JluBepreHuuss BEKTOPHOTO IOJS. 3a/laHus
Pacuernas bopmyma. ®opmyna l"aycca-
Octporpaackoro B TepMuHax Teopuu noJiss. OCHOBHBIE
CBOWMCTBA  JIMBEPrCHIIUHU. OU3NYECKHIT ~ CMBICH
KPUBOJIMHEWHOTO MHTErpasia BTOPOTO pona.
Hupkymnsiuus BekropHoro nouis. [Tonarue, Gpusmueckuii
cMbici. Pacuetnas gopmyna. Potop BekTopHOro moJs.
[Tonsitue. Pacuetnas dQopmymna. Ilpumep mons c
IIOCTOSIHHOM ~ 3aBUXpeHHOCTBbIO. Popmyna Crokca.
Teopema B pa3BepHyTOM BHAE. POpMyJHpOBKa B
TEPMHUHAX TEOPHH IOJISL.
2.| OysKOUN [Tonsitue xomrmuiekcHoro uucina. Omnepauun  Haja|Onpoc 1o
KOMIUIEKCHOM | KOMIUIEKCHBIMM 4Hciaamu. Onepanuu BO3BEIEHUS B|pe3ysibTaTaM
NIEPEMEHHOI | CTEeleHb M W3BJIEUYEHUE KOPHS N-H CTENeHU W3|UHIUBUAYaIbHOIO
KOMIUIEKCHOrO unciaa. IIpenen mocienoBarenbHOCTH 3aJaHUS.
KOMIUIEKCHBIX 4uces. HeorpanuuenHo Bo3pacraromue|KomnokBuym




¢byakun. TeopemMa O CHMMETPUYHBIX TOYKaX JUIS
npoOHo-uHeHOW — QyHkiuu  IlokazatenpHas u
norapudmuueckas pyHkuun. Oynkuus JKyKkoBCKOro
TpancuenaenTasie pyHkiuu B C.

OcCHOBHBIE
TEOPEMBI
TEOPUH
aHAJUTHYECKUX

byHKIMI

[Tousitue unrerpana B C. CymecrBoBanue. OCHOBHbIE
CBOMCTBA.

Boruncnenne unTterpaiga ot (QYHKIUU KOMILUIEKCHOMN
MEPEMEHHOMN

Teopema Komu Teopema Komm mjisi MHOTOCBSI3HOM
obnactu

Heonpenenennsiit HUHTETpall oT byHKIII
KOMIIJIEKCHOU IIEPEMEHHOM. AHaJIUTUYHOCTH
HEOTpeeICHHOTO MHTETpaa. [TepBoobOpaznas.
Wurterpansuas ¢opmyna Kommu. Teopema o cpemHem.
[Tpou3BoHBIE BBHICIIKUX MOPSAKOB JJISl aHATTUTHYECKHUX
¢yuxuuii. Teopema JlnyBumnsa. Teopema Mopepa
[Tonstne ¢QynkuuoHanpHoro psana. CXOaUMOCTB.
PaBnomepnas cxommmocts. IlpuszHaku Komm u
Beiiepmtpacca paBHoMepHOU cxoauMocTu. Teopema o
HENPEPHIBHOCTH PABHOMEPHO CXOJSLIErOocs psjaa W3
HenpepbelBHBIX  QyHKIUA. Teopema o0 TOYWIEHHOM
MHTETPUPOBAHUU PAaBHOMEPHO cxosierocs psiaa B C.
Teopema o0  mouwieHHOM  auddepeHTUpOBaHUU
paBHOMepHO cxojsmierocs psjaa B C. CTeneHHble psiabl
. Teopema Abens.

CnenctBus u3 reopembl Adens. Psag Telinopa. Teopema
Teitnopa

Hynu AHAIIUTHYECKON byHKIHH. Teopema
€IMHCTBEHHOCTH

Psan Jlopana. OGnacte cxomumoctu psiga Jlopana.
Teopema 00 OJIHO3HAYHOM IIPEICTaBICHUN
AHAJIMTHYECKOMN byHKIUN psaIomM Jlopana.
N3onmupoBaHHbIE  OCOObIE  TOYKM  AHAIUTHYECKOM
¢ynkuuu. Knaccudukanus H30IMpOBaHHBIX OCOOBIX
TOYEK.

[ToBeneHne aHAIUTHYECKOM (QYHKIUH B OKPECTHOCTH
M30JIMPOBaHHON 0co0o0i Touku. OmnpeneneHue BblueTa
aHAJTUTUUYECKOW (DYHKIMHM B H30JMPOBAHHOM 0c000ii
touke..PacueTHsie GpopmMybl s moatocoB. OCHOBHas
TeOpeMa TEOPUM BBIYETOB. BbIUET aHAIUTUYECKOU
GyHKIMM B OECKOHEUHO yAalleHHOU Touke. Teopema o
CyMMe Bcex BelueToB. ClieicTBHE U3 HEe

Onpoc o
pe3ynbTaraMm
WHAUBHUIYaIBHOTO
3a/1aHus

Beruucnenue
WHTETPaJIOB
METOIaMH
TEOpUH
AHAJTMTHYECKUX
byHKIMI

2 :
BhIUKCIIeHHe HHTErPAIOB BHA || o "R(cos @, sin @) de.

[ee]
Borancnenne nuterpanos uaa J__ f(x)dx.
Jlemma JKopnana. Beruuciaenue HHTErpaioB BUaa

ffooo el f(x)dx.

Onpoc o
pe3yabTaTam
WHIMBHIYATHHOTO
3agaHus. 3ayer.
DK3aMeH




WHurerpaisl,
3aBHUCSIINE OT
napamerpa

WHurerpansl, 3aBucsamue or napaMmerpa. l[lonsartue
PAaBHOMEPHOM CXOIUMOCTH W TPEACIbHONW (PYHKITUU.
Kpurepuit Komm. Teopema 0 mpeneinbHOM Mepexone
II0J 3HAKOM COOCTBEHHOI'0 MHTErpasa, 3aBUCSILEro oT
napameTpa. Teopema 0 HEMPEPHIBHOCTU COOCTBEHHOTO
MHTETpajla, 3aBUCSAILNErO0 OT mapamerpa. Teopema o
muddepeHMpoBaHnu, Teopema 00 HHTETrpUPOBAHUH
COOCTBEHHOI'0 MHTErpaia, 3aBUCSILIEr0 OT IapaMeTpa.
HecobGcTBeHHbIN MHTErpal, 3aBUCSIIMN OT MmapaMerpa.
PaBHOMEpHaAs CXOOUMOCTb M JOCTATOYHBIE YCIIOBUSA
paBHOMepHOU cxonumoctu (Beliepmirpacca, Abens,
Hupuxie).

Teopema 0 mpeAenbHOM IEPEXOAE O] 3HAKOM
MHTETpaJla U TEOpPEMa O HENPEPHIBHOCTH HHTErpaa,
3aBHCALIETO OT mapamerpa. Teopema 00 HM3MEHEHUH
HopsiIka ~ MHTEIPUPOBaHUA  JUId  HECOOCTBEHHOTO
MHTETpaJia, 3aBUCAILETO OT apaMeTpa.

B-dynkuusa, eé cpoiictBa. ['-dynkius, e€ cBoiicTa.
Cas3p Mexny ['-¢pynxnueit u B-pynkuneit

[TonsiTue wuHTErpanbHBIX NpeoOpa3oBaHuil Jlamnaca,
Oypre u  Memuna. Ilpambie u  oOpaTHbIe
npeoOpa3zoBanusi. OCHOBHBIE CBOMCTBAa MHTEIPATBHBIX
npeoOpa3oBaHUid W HMX OPUIIOKEHUS. MeTomabl
BBIUMCJIEHHS] HA OCHOBE TEOPUH BHIYETOB.

Ormpoc no
pe3yabpTaraMm
WHIUBUAYAJIBHOI'O
3aJaHHs

2.3.2 3aHATHSA CEMUHAPCKOI0 THIIA — HEe NIPEeyCMOTPEHBbI.

2.3.3 JlabopaTopHbIe 3aHTHS.

HaumenoBanue nabopatopHbix paboT

®opMa TeKyLIEro

KOHTPOJISI

3

4

CkansipHO€ 1 BEKTOpHOE 1oJe, quddepeHnnaabHbe

OnepaTopsbl: I'PaCHT, JUBEPICHIUA U POTOP BEKTOPHOI'O (MaTepHally
IOJIA IMPAKTUYCCKUX UHAUBU-

Onpoc 1o TeopeTHIECKOMY
. Beimmosinenue

NyanbHBIX 33JaHUA.

[Mupkynsanus, potop BekTopHOro noist. @opmyina Crokca

MaTtepuairy

Omnpoc 1o TeopeTuIeCKOMy
. BeimmoniHenune
MPAaKTUYECKUX UHIAUBHU-
JlyalbHBIX 3aJIaHU.

IToTOK BEKTOPHOTO 1OJIA
Martepuairy

Onpoc 1o TeopeTHIECKOMY
. BeimomnHenue
MIPaKTUYECKUX UHUBH-
JyaJIbHBIX 3aJJaHUM.

JuBeprennusa BekTopHOro nojs. @opmyna ["aycca-

Ocrtporpackoro Marepuaity

Onpoc no TeopeTHIECKOMY
. Beimmosinenue




MPaKTUYECKUX UH]IUBH-
JlyaJbHBIX 3aJIaHUM.
KonTponbHas padora

KommiekcHble quciia, orepauv Haa HUMHA

Ormpoc 1Mo TeopeTHuIecKoMy
Marepuaiy . BelmoiHeHne
MPAaKTUYECKUX UHIUBU-
JlyaJbHbIX 3aJIaHUM.
KonTponbHas padora

OnepauI/m BO3BCICHUS B CTCIICHD U U3BJICYCHUS KOPHs n-i
CTCIICHU U3 KOMIIJICKCHOI'O YHCJjia

Ormpoc 1Mo TeopeTUuIecKoMy
Marepuaiy . BelmoiHeHne
MPAaKTUYECKUX UHIUBHU-
JlyaJbHBIX 3aJIaHUM.

MmuoxectBa B C

Ormpoc 1Mo TeopeTUuIecKoMy
Matepuaiy . Belnosnenue
MPAKTUYECKUX UHAUBU-
JlyalbHBIX 3aJIaHH.

CxoauMocTh mmocienosarenbHocTe B C

Omnpoc 1o TeopeTuIecKoMy
Matepuaiy . BelnosiHenue
IIPAKTUYECKUX UHIUBU-
JlyalbHBIX 3aJIaHH.

Cxonumocts psifgoB B C

Omnpoc 1o TeopeTuIecKoMy
Matepuaiy . Belnosnenue
IIPAKTUYECKUX UHIUBU-
JlyalbHBIX 3aJIaHH.

10

CDYHKI_[I/ISI KOMILJIEKCHOM HepeMeHHOﬁ, HCMIPEPBIBHOCTDb

Omnpoc 1o TeopeTuuecKoMy
Marepuainy . BeimonHenue
MPaKTUYECKUX WHIUBH-
JlyanbHBIX 3aJIaHU.

11

HuddeperurpyemMocts GyHKIUI KOMIUIEKCHOM
MepEMEHHOMN

Omnpoc 1o TeopeTuuecKoMy
Marepuainy . BeimonHenue
MPaKTUYECKUX WHIUBH-
JlyanbHBIX 3aJIaHU.

12

Jluneiinast pyHkuus w = az + b

Omnpoc 1o TeopeTuuecKoMy
Marepuainy . Beimonnenue
MPaKTUYECKUX WH]IUBH-
JlyalbHBIX 3aJIaHU.

13

1
OyHKINA W = -

Omnpoc 1o TeopeTHIeCKOMy
Marepuaity. BelosHeHne
NPAKTUYECKUX UHIUBHU-
JlyalbHBIX 3aJIaHU.

14

Oyukiuu W = Z" u A

Ompoc 1o TeopeTHyecKoMy
Marepuaiy. BelmosHeHne
NPAKTUYECKUX UHIUBU-




JlyaJbHBIX 3aJIaHUM.

15 HpoOHo-nuHeHast GyHKIMS: OCHOBHBIE CBOMCTBA Omnpoc 1o TeOpeTHIECKOMY
Marepuaiy. BeinmonHenne
MIPAKTUYCCKUX UHIUBH-
JlyaJbHBIX 3aJIaHUM.

16| JIpoOGHO-nuHelHas QyHKIUSA: OTBICKAHUE TI0 TPpEM ToukaMm, |Onpoc Mo TEOPETUYECKOMY

OTOOpaKEHUS

Marepuaiy. BeinmonHenne
MPAaKTUYECKUX UHIUBU-
JlyaJbHBIX 3aJIaHUM.

17

HpoOHo-nuHeHast QyHKIMS: 0TOOpaKeHue Kpyra,
MOJTYTIJIOCKOCTH.

Ormpoc 1Mo TeopeTUuIecKoMy
Marepuaiy. BeinmonHenne
MPAaKTUYECKUX UHIUBU-
JlyaJbHBIX 3aJIaHUM.

18

JpobHo-nuueiiHas GyHKIUSA: 0TOOpaKEHHsI TyHOUEK.

Omnpoc 1o TeopeTHIeCKOMy
MaTepuany. Beinosnenue
IIPAKTUYECKUX UHIUBU-
JlyaJbHBIX 3aJIaHU.
KonTponbhas padora

19

[TokazarenbHas u orapupmudeckas GyHkuu. Mx
O0TOOpakeHHsI, CBOMCTBA

Omnpoc 1o TeopeTHIecKOMy
MaTepuany. Beimosnenue
IIPaKTUYECKUX UHIUBU-
JlyalbHBIX 3aJIaHU.

20

Oynkius XKykoBckoro

Omnpoc 1o TeopeTHIeCKOMy
MaTepuany. Beimosnenue
MPaKTUYECKUX WH]IUBH-
JlyalbHBIX 3aJIaHU.

21

TpancuenentHele pyHKIUN

IIpoBepka BbIMOIHEHUS
NPaKTUYECKUX 3a/1aHUM U
OIIPOC IO pe3yabTaTaM

22

WuTerpan oT pyHKINK KOMIUIEKCHON IEpEMEHHOM

Onpoc 1o TeopeTHIECKOMY
Marepuaiy. BelnonHenne
IIPaKTUYECKUX UHIUBU-
JlyaJbHBIX 3aJlaHUM.

23

Wurerpanbhas popmyna Komm

[TIpoBepka BBITTOTHEHUS
MPAKTUYECKUX 3aJ]aHUI U
ONPOC MO pe3ybTaTaM..
KonTponbnas pabora

24

CXO,Z[I/IMOCTL CTCIICHHBIX PAOOB. PaI[I/ch CXOOUMOCTHU

Omnpoc 1o TeopeTu4ecKoMy
Marepuaity. BelosHeHne
NPAKTUYECKUX UHIUBHU-
JlyalbHBIX 3aJIaHU.

25

Psin Teitnopa. Paznoskenue QyHKITHIA.

HpOBepKa BBITIOJIHCHU S




MPAaKTUYECKUX 3aJaHUH1 U
OIpoC MO pe3yJibTaTaM

26| Psap Teitnmopa. Meroa HeonpeaeIeHHBIX KO3 GUImneHToB, |Onpoc Mo TeEOpeTHIeCKOMY
npuJiokeHus panos Teinopa Martepuaiy. BelrmonHeHnue
MIPAKTUYCCKUX UHIUBH-
JlyaJbHBIX 3aJIaHUM.
27 Hynu ananutnuecko pynkiuu. [lopsamox Hys. [IpoBepka BbITIOTHEHUS
W3onupoBaHHbIE 0COOBIE TOUKH, KPATHOCTH TOTIOCA IPAKTHYECKHUX 3aJaHUI 1
OIIPOC M0 pe3ybTaTam
28| Paznoxenue B psig Jlopana B okpectHOCTH ToukH Z=0 1 Z=0o |[IpoBepka BBIIOIHEHUS

MPAaKTUYECKUX 3aJaHUI U
OIIPOC 110 pe3yJIbTaTaM
KonTponbHas padora

29

Paznoxxenue B paa HopaHa B OKPECTHOCTH TOYKH Z=a

[IpoBepka BBIOTHEHUS
MPAKTHYECKUX 3aJaHUi U
OTIPOC IO pe3yibTaTam
KonTponbnas pabora

30

Breraers! B OAHOKPATHBIX IMOJIF0CAX

Onpoc 1o TeopeTHIECKOMY
marepuany. BelrnosHeHue
IIPAKTUYECKUX UHIAUBU-
JyaJIbHbIX 3aJJaHUM.

31

Brraers! ot KpaTHBIX IMOJIFOCOB

Onpoc 1o TeopeTHIECKOMY
marepuany. BelrnosHeHue
IIPAKTUYECKUX UHIAUBU-
JyaJIbHBIX 3aJaHUM.

32

Brruer B 6eCKOHEYHO yAaJICHHON TOYKE

[TIpoBepka BBITTOTHEHUS
MPAKTUYECKUX 3aJJaHUI U
OIIPOC MO pe3yJibTaTaM

33

Bbruuciienne HHTErpagoB Mo 3aMKHYTOMY KOHTYpY IpH
ITOMOLIY TEOPUU BBHIYETOB

[IpoBepka BBIIOJIIHEHUS
MPAKTUYECKUX 3aJJaHUI U
OIPOC IO pe3yJIbTaTaM
KonTponbnas padora

34

2 :
BhIuKCIIEHHME HHTETPAIOB BUJIA | o "R(cos ¢, sin p) do

Omnpoc 1o TeopeTHuecKoMy
Marepuany. Belronnenue
MPaKTUYECKUX WHIUBH-
JlyalbHBIX 3aJIaHU.

o]
35|Brruncienye HHTErpaioB BUIA S f(x)dx Orpoc 1o TeopeTHIecKoMy
Marepuaity. BelosHeHnE
MPaKTUYECKUX WHINBH-
JlyalbHBIX 3aJIaHU.
36|JIemma XKopaana. Berancnenue uHTerpaioB Buia IIpoBepka BBINIOJIHEHUS

[ ele* f(x)dx

MPaKTUYCCKUX 3aJaHuM U




OTIPOC IO pe3yJbTaTam
KonTtponsHas pabora

37

CoOCTBEHHBIE HUHTETpaJibl, 3aBUCAIINUEC OT IMapaMETpa

Ormpoc 1Mo TeopeTHuIecKoMy
Marepuaiy. BeimonHenne
MPAaKTUYECKUX UHIUBU-
JlyaJbHBIX 3aJIaHUM.

38

I'-pynknus u B-pynkiums

Ormpoc 1Mo TeopeTHuIecKoMy
Marepuaiy. BeimonHenne
MPAaKTUYECKUX UHIUBU-
JlyaJbHBIX 3aJIaHUM.

39

HecobGcTBeHHBIE HWHTErpaJibl, 3aBUCAIINEC OT IIapaMETpa U
PpaBHOMCPHAA CXOAUMOCTb UHTCTPAJIOB.

Ormpoc 1Mo TeopeTHuIecKoMy
Marepuaiy. BeimonHenne
MPAaKTUYECKUX UHIUBU-
JlyalbHBIX 3aJIaHU.

40

NuTerpanbHoe npeodpa3oBanue Jlamnaca u dypoe.
Hcnons3oBanne teopemsl Komn u Jlemmer 2Kopaana o
BbIUETaX ISl BBIYMCIICHUSI OOpPATHBIX MPE0Opa30oBaHMIA

Omnpoc 1o TeopeTHIecKoOMy
MaTepuany. Beinosnenue
IIPaKTUYECKUX UHIUBU-
JlyalbHBIX 3aJIaHU.

2.4 IlepevyeHb Yy4eOHO-METOAMYECKOr0 o0ecmedYeHUsl [JIA CAMOCTOSTEJNbHON PpPadoThl
00y4YaKOIIHUXCS M0 TUCHHILINHE

Bun camocTrogrensHOM

[lepeueHs y4eOHO-METOUIECKOTO O0ECTICUSHHSI TUCTIUTIITIHBI

MaTepuaia yueOHoOM u
Hay4HOU JINTEpaTyphl

pa6OTI>I I10 BBIIIOJTHEHHIO CAMOCTOSTEIIHLHON pa6OTLI
1 2 3
Hpopa60TI<a )51 MeTO,Z[H‘IeCKI/Ie YKa3aHus AJ1d NOATOTOBKH K JICKHHMOHHBIM U CCMHUHAPCKUM
IMOBTOPCHUE 3aHATHUAM, YTBECPKIACHHBIC HA 3aCCIaHUN Ka(bez[pm HpHKHaILHOﬁ
1 JICKHMOHHOI'O MaTepuajia,|MaTeMaTUuKN q)aKyJ'IBTeTa KOMIIBIOTCPHBIX TEXHOJIOTHI U HpPIKJ'IaI[HOfI

matemaTk @I'BOY BO «Ky6I'Y», mpotokon Ne7 ot 18.04.2018 r.

IloaroroBka k
1a00pPaTOPHBIM 3aHATUSM

MeTouueckue yKa3aHHs 110 BBITOJIHEHUIO JIA0OPATOPHBIX padoT,
YTBEPK/CHHBIC HA 3acelaHuU Kadeapbl MPUKIATHON MAaTEMaTHKH
(bakynpTeTa KOMIIBIOTEPHBIX TEXHOJIOTHI U MPUKJIAIHON MAaTEeMaTHKH
OI'BOY BO «Kyo6I'Y», nporokon Ne7 ot 18.04.2018 r.

HO,I[FOTOBKa K pCHICHUIO
3a1a4

MeTtoandeckre yKazaHusl 1O BHIMOJTHEHHUIO CAMOCTOSITEIBHOM Pa0oTHI,
yTBEPKJICHHBIE Ha 3acelaHn¥ KadeIpbl NPUKJIATHON MaTEeMaTUKH
(akynbTeTa KOMIBIOTEPHBIX TEXHOJIOTHH W MPUKJIAIHON MaTeMaTHKH
OI'BOY BO «Kyo6I'Y», nporokon Ne7 ot 18.04.2018 r.

[ToxroroBka K TeKymemy
KOHTPOJIIO

MeTtoandeckre yKa3aHusl [0 BHIIIOJHEHHUIO CAMOCTOSITEIbHOM PadOTHI,
YTBEP)KJCHHBIC Ha 3acelaHuU Kadeapbl MPUKIAAHON MaTeMaTHKH
(akynpTeTa KOMIIBIOTEPHBIX TEXHOJIOTHH W MPUKJIATHON MaTeMaTHKH
OI'BOY BO «Kyo6I'Y», nporokon Ne7 ot 18.04.2018 r.

Y4yeOHO-METOANYECKHE MaTepuajbl I CAaMOCTOATEIBHONW pabOThl OOYYalOIIUXCS W3
Yrclia MHBAIHUJIOB U JIUI[ C OTPaHUYCHHBIMU BO3MOKHOCTSIMHE 310poBbst (OB3) mpegocrasistorcs
B (hopMax, aJanTHPOBAHHBIX K OTPAHUYEHUSIM UX 3[JOPOBBS U BOCIIPUATHS HH(POpMALIUU:




JIJist T ¢ HApyIIEHUSIMH 3PCHHS:

—B MEYaTHOM (popMe yBeIMUECHHBIM HIPU(TOM,

— B (hopMe 3IEKTPOHHOTO IOKYMEHTA,

JUnist i1 ¢ HapyIIEHUSIMH CITyXa:

— B IIeYaTHOM ¢opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

J1J1s1 JIT ¢ HApYIICHUSIMH OTIOPHO-JIBUTATEIBHOTO arapara:

— B mieyaTHoM hopme,

— B (hopMe 3IEKTPOHHOTO IOKYMEHTA,

JlaHHBIN TIepeYeHb MOXKET OBITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHTEHTA
oOyyJaronuxcs.

3. O0pa3oBaTe/ibHbIE TEXHOJOTHH.

C TOukM 3peHus IPUMEHSEMBIX METOAOB MCHOJIB3YIOTCS KaK TpPaJuLMOHHBIE
MH(OPMALlMOHHO-O0BSICHUTENbHBIE JIeKyuu, TaK W WHTEpAaKTHBHAas I0Jadya Marepuaga ¢
MyJIbTUMEAUMHON cuCTeMONM M 1p. Takoe codeTaHue MO3BOJISET ONTHMAJIBHO HCIIOJIB30BaTh
OTBEJCHHOE BPEMsI M PACKPbIBATh JIOTUKY U COACP/KAHUE TUCLUTIIINHEI.

Jlekimu  TIpeACTABISIIOT COOOM  CHCTEMaTHYeCKHH 0030p TOHATHH M METOJIOB
KomrmiekcHoro ananusa ¢ mnojadeid marepuayia B ¢GopMe IPe3eHTAlUid W C HCIOJIh30BaHUEM
JIPYTUX UHTEPAKTUBHBIX TEXHOJIOTHIl: MpobaeMHoe o0yueHue, MOJAeIMPOBaHHE, JUCKYCCHUS.

33HHTI/I$[, NMPOBOAUMBIEC C HCIIOJIB30BAHUEM HHTEPAKTHBHBIX TEeXHOJIOThii

KosuecTBo yacos
No HaumenoBanue pa3zzenoB (Tem) HHTEPaKTHBHEBIE
BCCIro aya. 4acoB o
1 2 3 4
1. |DneMeHTbI TEOpUH MOJIs 12 5
2.  |DyHKIUH KOMIUIEKCHOM NEepeMEeHHOM 54 6
3. |OcHOBHBIE TEOPEMBI TEOPHH AHATUTHYECKUX (DyHKIIHN 44 6
4 Bbluucienne  MHTErpajioB  MeTOJaMH  TEOpUHU 12 4
AHATUTHYECKUX (DYHKIUH
5.  |MnTerpainsl, 3aBUCAIIME OT apamMeTpa 20 4
6. |OG630p mpoiiIecHHOr0 MaTepuaa 2 1
Hmoeo no oucyuniune: 144 26

JlaGoparopHoe 3aHATHE IO3BOJISIET HAYYUTh CTYJEHTAa IPUMEHATh TEOPETUUYECKUE
SHAHUA TIIpU PCIICHHUU W HMCCICAOBAHUM KOHKPETHBIX 3aaa4, pPasBUTb MAaTEMATUYCCKYIO
HHTYUIIHIO W TBOPYECKOC MBIINIJIICHHUEC. Pa360p KOHKPCTHBIX CI/ITyaHI/II\/’I, MaTEMaTHu4dY€CKOC
MOJIEJIMPOBAaHUE 3ajlay, BCTPEUAIOUIMXCAd Ha IMpakTuke (mpobsiieMHOe OO0yueHHue), KOMaHIHas
pabota, BH3yanu3alMs M OOCYKIEHHE pe3yJIbTaTOB aHajau3a MIUPOKO HCIOJIb3YETCs IpH
IPOBEIEHUH J1a0OPAaTOPHBIX, a TAKKE CAMOCTOATENBHBIX padoT.

JUis a1l ¢ OrpaHUMYEHHBIMH BO3MOXHOCTSIMH 370POBBSI MPEIYyCMOTPEHA OpraHHU3alus
KOHCYJIBTAIIMH C MCIOJIb30BAHHEM BO3MOXKHOCTEH CPEICTB YAAIEHHOTO JOCTYIA (JIEKTPOHHAS
1oYTa, BUACOKOH(EepeHus).



4, OueHoYHbIEe U METOAUYECKHE MATEPUAJIBI

4.1 OueHouyHble CpeACTBA Js1 TEKYyHIero KOHTPOJISI yCHEeBAeMOCTH M
MPOMEKYTOYHOM aTTeCTALMH.

OrneHouHblE CcpelcTBA MIpEJHA3HAYeHbl U1 KOHTPOJIE M OLEHKHM 0Opa30BaTeNbHBIX
JOCTIDKEHUH  00y4aromuxcs, OCBOMBIIMX MPOrpaMMy y4ueOHOM JMCHUIUIMHBI «HAa3BaHHE
JUCLHUIIIIUHBD.

O11eHOYHBIE CPEACTBA BKIIIOYAET KOHTPOJbHBIC MATePHANbI U MPOBEACHHS TEKYIIEro
KOHTPOJIS B popme:

— KOHTPOJIb 3a BBIIIOJIHCHHUEM JOMAIlTHUX 3aI[aHHﬁ;

— IpOBEPKa BBIMOJHCHUS CAMOCTOSATEIbHBIX padoT;

— IPOBEJICHNE KOHTPOJIBHBIX PaboT.
U IPOMEKYTOYHOI aTTecTaliu B (opMe BOIIPOCOB U 3aJIaHH K 3a4eTy U IK3aMeHY.

3a4er BBICTABISICTCS 1O pe3yjIbTaTaM  BBIIOJHEHHBIX  KOHTPOJIBHBIX — PadoT,
WH/IMBUIYAIbHBIX 33/IaHUH U TEKyIIe paboThl Ha TaOOPaTOPHBIX 3aHATHUSIX.

OneHouHBIE CpencTBA Ui HMHBAJIMIOB W JIMIl C OTPAHUYCHHBIMH BO3MOKHOCTSIMHU
3JI0POBBSI BEIOMPAIOTCS C YUETOM WX MHIUBHUIYaTbHBIX MICUXO()U3NIECKIX OCOOCHHOCTEH.

— NpH HEOOXOAMMOCTH WHBAJIMAAM H JIMIAM C OTPAaHUYECHHBIMH BO3MOXKHOCTSIMH
3JI0POBBSI ITPEJOCTABISIETCS JOMOTHUTEIILHOE BPEMs ISl TOJrOTOBKHM OTBETA Ha SK3aMEHE;

— IIpH TPOBENICHUH TPOLEAYPHI OIICHUBAHUS PE3YyJIbTATOB 00yUEHHSI MHBAIUIOB H JIUIL C
OTPaHMYCHHBIMU BO3MOYKHOCTSIMH 3I0POBbsSI IIPEAYyCMAaTPUBACTCS MCIOIb30BAHHE TEXHHUYECKUX
CpeACTB, HEOOXOTUMBIX UM B CBSI3U C X WHAWBUIYAIBHBIMA OCOOCHHOCTSIMH;

— TIpY HEOOXOIUMOCTH JJIsl 00YHYAIOIIUXCSl C OrPAHNYEHHBIMH BO3MOXKHOCTSIMH 3/10POBBSI
U WHBAJIWAOB TIPOIEAypa OICHUBAHUS pPE3YyJbTaTOB OOYYEHUS 1O AMCHUIUIMHE MOXKET
IPOBONUTHCS B HECKOJIBKO 3TATIOB.

[Iponienypa oneHMBaHUsI Pe3yJIbTATOB OOYYCHHS WHBAIWIOB M JIUI] C OTPaHUYCHHBIMHU
BO3MOXHOCTSIMM 3JI0POBbsSI 10 JUCHUIUIMHE (MOJYJII0) IpelycMaTpuBaeT IpeloCTaBIeHUe
uHpopManuu B (opMax, aJTaNTHPOBAHHBIX K OTPAaHUUYEHHSIM WX 370POBbS W BOCIPHITHS
uHpOpMaLUu:

JUist T ¢ HApyIICHUSIMH 3PEHHS:

— B [1€4aTHOW (hopMe yBEIUYEHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JUnist a1 ¢ HapyIIEeHUsIMU CiTyXa:

— B TIe4aTHOM opme,

— B (popMe 2IIEKTPOHHOT O IOKYMEHTA.

Jliist T ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO armapara:

— B I1e4aTHOM (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBINA TepeyeHb MOXeET OBbITh KOHKPETM3MPOBAH B 3aBUCHUMOCTH OT KOHTHHI€HTA
oOydJaronuxcs.

TunoBble KOHTPOJIbHBbIC 3aJaHUsl WJIM HHbIe MaTepHaJbl, Heo0XoaAMMbIe s
OLIeHKH 3HaHWi, YyMeHMi, HABLIKOB H (WJH) ONBITA IeATEJbHOCTH, XapaKTepH3YIOLHX

Tanbl GoOpMHUPOBAHNS KOMIIETEHIMH B Ipoliecce 0CBOEHUsI 00Pa30BaTeILHON NPOrPaMMbl

Bomnpocsl 1 3a1aHus 10 TeMaM J1a00PATOPHbIX 3aAHATHI



Jlabopamopnoe 3anamue 1. CxanspHoe v BEKTOpHOE ToJie, TudpepeHIranbHbIe OepaTopshl:
rpaJiueHT, IUBEPreHIUA U POTOP BEKTOPHOI'O MOJIA

KOHTpOJILHLIe BOITIPOCHI:

1. OmnpexneneHue CKAIIPHOTO U BEKTOPHOTO OIS
2. Bepruucnenue rpajaueHnra

3. ®dopmyna qUBEpreHIuN

4. ®dopmyia poTopa

3amaun:
Hcnonp3yercs yaeOHuk [5], §12

B aymuropun: 1(a) , 6(2), 8(1), 15(2,5), 38(1,4) ,41(1), 51(1)
Ha mom: 1(6), 6(1,4), 8(2,3), 15(1,3, 4, 6), 38, 41(2, 4-6), 51(2), 53

Jlabopamopnoe 3anamue 2. llupkynsuus, porop BekTopHoro mojs. @opmyna Ctokca
KoHTposbHbIE BONPOCHI:

1. Onpenenenue paboOThl BEKTOPHOTO MOJIS

2. OmnpeneneHune MUPKYISIIANA BEKTOPHOTO TTOJIS
3. CBs3b pOTOpA ¥ HUPKYJISIIMHA BEKTOPHOTO TOJIS
4. ®opmyna CTokca

3apaum:
Hcnonw3yercst yuebnuk [5], §12

B ayautopuu: 90(1,2), 91(2), 92(2), 94(1), 69(1,3)
Ha mom: 90(3), 91(1,3), 93(1), 94(2-5), 95, 96

Jlabopamopnoe 3ansamue 3. II0TOK BEKTOPHOTO OIS
KoHTpoJibHbBIE BONIPOCHI:

1. Ompenenenuie noToka BEKTOPHOTO OIS YEPE3 MOBEPXHOCTh
2. MeToabl BEIYMCIIEHUS [IOTOKA

3apaum:
Hcnonw3yercs yuebnuk [5], §12

B aymutopun: 68(1-3), 69(2,4)
Ha mom: 68(4-7), 69(1,5,6)

Jlabopamopnoe 3anamue 4. Jluseprennust BektopHoro nois. @opmyna ['aycca-
Octporpaackoro

KoHnTpoJibHBIE BONIPOCHI:

1. Onpenenenue AUBEPreHIMH Yepe3 OTOK BEKTOPHOTO MOJIs
2. ®opmyna ['aycca-Octporpaackoro

3amaun:



Ucnonp3yercst yaeOHuk [5], §12

B ayauropun: 70(2,3,8), 103
Ha gom: 70(5,6), 106

JIaﬁopamopnoe 3anamue 5. KoMmiexkcHele qucia, ornepanv Haa HUMUA
KOHTpOJ’[LHLIe BOITIPOCHI:

Anredpanueckasi popMa KOMILUIEKCHOTO YHCIIa

Omnepartyist CJI0)KESHUSI 1 YMHOKCHUST KOMIUICKCHBIX YHCEIT

Tpuronomerpuyeckas hopMa KOMIUIEKCHOTO YUCIIa

[Tpou3BeneHue, BO3BEICHNUE B CTENIEHh KOMIUIEKCHBIX YHCENl B TPUTOHOMETPUIECKOM
dbopme

5. H3BeneueHne KOpHS U3 KOMIJICKCHOTO YUCIIa

Ll A

3amaun:

1.04. Ha#iTm meHCTBHTENbHYO W MHHMYIO 4YacTH CJELYIOULMX KOMII-
JEKCHBIX 4uces:

L 2 (L a (Lol (SR s U

1.06. Hafitn Momysu u apryMeHThl CJEAYIOMIHX KOMIJIEKCHBIX YHCEJ:

1. i 2.—3. 3. 142,

1 3 1—i s
4. -——2——|—l—‘—/§—_. 5. —1—:—}_-:— 6. ——cos—;—t-—[—lsm—;—t—.

7. (—44+30% 8 (141 —iV3)e 9. 1—|—cos%+lsin—i7£.

B ayauropun: 1.04 (1,2), 1.06(1,3, 6,7)
Ha nom: ocranbHbIe 3a/1a41 U3 IPUBEICHHBIX HOMEPOB

.]Iaﬁopamopnoe 3anamue 6. Or[epam/m BO3BCJICHUS B CTCIICHb U U3BJICUCHUS KOPHA n-i
CTCIICHU U3 KOMIIJICKCHOI'O YHCJia

KOHTpOJII)HbIe BOITPOCHI:

1. Bo3BeneHue B CTeNeHb KOMITJIEKCHBIX YHCET B TPUTOHOMETPUUECKOH (hopme
2. V3BnedeHue KOpHS U3 KOMILIEKCHOTO YHCIIA
3. OkcnoHeHManpHas (opMa KOMIUIEKCHOTO YHCIia

3agaun:

1.58. Hatitn Bce peluenns ciaexyouinX ypaBHEHui:
1, 22=1 2. 22=3—4L. 3. 2= —1. 4 26=64.
5. 274+1=0. 6. 28=14i 7. 2=2% 8. |z|—2z=142i

B aymurtopun: 1.58(1,2, 8)
Ha moM: ocranbHbIe 3a1a4i U3 PUBEIACHHBIX HOMEPOB



Jlabopamopnuoe 3anamue 7. MuOoxectBa B C
KoHTpoJibHbIE BONIPOCHI:

1. OmnpeneneHue MHOXKECTBA
2. Omneparuu HaJ MHOXKECTBAMHU
3. I'paHnuHbIe U MpeeIbHBIE TOYKU

3agaun:

1.13. latb reoMeTpuuecKoe ONMUCAHWE MHOXECTB BCEX TOUEK KOMI-
JEKCHOH TIIOCKOCTH, YAOBJETBOPSIONINX CJELYIOMIAM HEPABEHCTBAM:

.Rez>0. 2. Imz<<1l. 3.|Rez|<L.

4. [Imz2|<<1, 0<Rez<<1l. 5. |z|<Il. 6. |z—i|>1.

7. 0<|241il<<2 8 I<|z—1|<3 9 O<argz<<m/4

10. |m—arg z| <<m/4.

1.20. BeracHuth, Kakde JHHUH HAa IJIOCKOCTH BaMHCAaHBI CHEAYIONUMH
yPaBHEHUAMH:

LR~ =1 (@>0.  2ReZZl=0.

z+41
2—1 z2—a

1.21. BrigcunTth, KaKue MHOXKECTBAa TOYEK 2 KOMIIJIEKCHOH MJIOCKOCTH
YIOBAETBOPHIOT HEPaBEHCTBAM:

L le—i|+|z41] <4 2 Rep<v. 3 |z—2|—|z42|<2.
4. |[142|<|1—2] 5. o<argg‘§;<g—.8. Re(z(1—i) < V2
7. %<arg(z+i)<%. 8. |z|>1:—Rez. 9. Rez4>Im 2%

B aymuropun: 1.13 (1, 4, 8,9), 1.20 (1,3), 1.21 (1,2, 3,5)
Ha moM: ocraibHbIC 331a4i U3 IPUBEICHHBIX HOMEPOB

Jlabopamopnoe 3anamue 8. CxoquMocTh nocneaoBarenbHocTeit B C

KOHTpOJII)HbIe BOITPOCKHI:

1. Omnpenenenue nocie0BaTENbHOCTH U €€ Tpeesa
2. Metozbl BBIYHUCIICHUS TIPEAETIOB MOCe10BaTeIbHOCTEN
3. Tpusnax Komm

3amauu:

2.09. BricHUTb, MpU KaKUX BHAYEHAdX KOMIIEKCHOTrO MapaMeTpa a
CXOAATCH MOC/AENOBATENbHOCTH:

La") 2 (S 8 {nahad. {2},
5. {l+a+t...4a7. 6 {T"—+g§++%§}



2.10. [oxasaTb CXOAMMOCTb CJAEAYIOULUX [OC/HENOBATENbHOCTER W
HaliTu uX npeaesnbl:
an

1 {ﬂ“—"aﬁ} lal<t. 2 {1 Em), la]>1
3.{%—}—;—;—1—‘..,—{—‘;—:},(a}>1.4.«{—'17(1+eiﬂ°+...+e‘”’*’)},0<(p<2n.
5. {7‘_,1—(1—eiv+e9is°——...+(-1)nei'='+°>}, —n<p<m.

B aymuropuu: 2.09 (1,2,5), 2.10(1,2)
Ha joM: ocTanbHbIe 33/1a4i U3 TPUBEICHHBIX HOMEPOB

Jlabopamopnoe 3anamue 9. CxomqumocTts psiioB B C
KouTpoJibHbIE BONPOCHI:

1. OmnpeneneHue YMCIOBOTO psAaa
2. ITlpu3HaKu CXOAUMOCTH PsijJia U3 KOMIUIEKCHBIX YHCEI

3agaun:

2.20. JloxasaTh aGCOMIOTHYIO CXOOMMOCTb CJELYIOUIUX DPSMOB:
[e=] co

1. 2 ne, 2| <1, —co<<g<<oo. 2. 2 %—z", 2| <e.
n=1 n=1
N @n—1) 2 1

3 2 Ty i 1FI=7

n==

N\

o0
1
4, Z2m, Z;é—-—2, ——3,—-4,....
n=

N z(+1D)...+n)
5. 21 - , Rez<<—1.

6. i[ﬂi}ﬂ}[""], Iz]<1, 0<a<l.

\ n!
7 2 (z+2)(z4+-4)...(z2+2n) 2#—2, —4, —6....

=1
o

27n) 1
2 eIy ermT ReA>T

n
n=1



2.25. Hafitn Bce 3HayeHns AEHCTBUTENBLHOrO MapaMerpa @, MNpU KOTO-
pHIX CXOJATCA CJACAYIOLIHE DPAMBL

0 o0
1. Z ﬁ—aem‘ 2. Z p—eewiln,

n=1 n—1
y ' \' (et )
3. 2‘ (4 1)—o (emiin—1). 4. 21 (@+ )(06+n2!) @+n)

B aymuropuu: 2.20(1,2, 5,6), 2.25(1,4)
Ha noMm: ocraibHble 3a1a4i U3 IPUBEICHHBIX HOMEPOB

Jlabopamopnoe 3anamue 10. OyHKIIUS KOMIUIEKCHOM IMEPEMEHHOM, HEPEPHIBHOCTH

KoHTpo/bHbIE BOIPOCHI:

1. Tlpumepsl QyHKINI KOMIUIEKCHOW IEPEMEHHOI
2. Tlpenen ¢pyHKINN KOMILIEKCHON MIEPEMEHHON B TOUKE
3. OmpeneneHne HENPEPHIBHOCTH B TOUKE

3agaun:

3.23. BhisiCHUTD, KaKHe KPUBHE ONpPEeNeNsoTCA CAeLYIONHMH apaMeTpH-
H€CKuMKM  ypaBHeHnaMHM (YKa3aTb MHOXECTBO TOYEK IIJIOCKOCTH M TOpS-
AOK UX TpOXONAEHHS):

. 2=a4(=a)t, 0<<t< 1. 2. z=Re", 0 <t<<q; (R>0).

3. z=t+4it?, 0<<t<<oo. 4, z_—_t-}-%, 1 <<t < oo

5. z=ae 4L 0<t =<2, (a>1). 6. 2=1 4" 0<t < 2m

. el 0t <<l,
7. z=e? —1, 0<<t<2m. 8. 2= <
t—2, 1 <<t<3.
9. z2=1icost, 0<f=<<2m. 10. z=1-4icos?t, 0<<f<2fm.

1.58. Tloan3ysack onpenenenneM e?, 1oka3aTk, UTO:
1) e*1 . p¥2 — 621+22; 2) ez+21rz' — ez;

3) ecnn €t = e* mpU BCAKOM z, TO
w=2mki (k=0,%+1,£2,..).

1.64. Hcxoas u3 onpeneeHUA COOTBETCTBYIOUIMX (GYHRIUN, OOKa-
3aTh: i

1) sin® 2z +cos?z =1; 2)sinz = cos (5 - z);
in (21 + z2) = sin 21 cos 22 + cos z; sin 23;
4

5) tg2z = lth%i—z; 6) ch(z; + z2) = chzich z3 + sh zish 2.

s
cos (21 + z2) = €08 z1 COS 23 — sin z; sin zy;

)
3)
)
)



1.68. HaiiTu geficTBuTeabHble 1 MHMMEIE YacTH CAEAYIOUIMX 3Hade-
Huil GyHRUUH:

1) cos{(2+14); 2)sin2i;  3) tg(2 —i);
1) ctg (T - iln2);  5) cth (2+ 1) 6)th(1n3+1ff).

3.48. BoiacHuth, Oyayr am caepywoumpe (¢(yHKUuM paBHOMEPHO He-
npephiBHH B o6macta 0 <|z|<<1:

1. f=e—Vizl, 2, f=5--z- 3. f=(Rez2)2. 4, f=e—1/2,

e
lz]” 22

B aymuropuu: 3.23 (1, 2, 4), 1.58(1), 1.64(1), 1.68(1,3) , 3.48(1,2)
Ha nom: ocranbHbIe 3a1a4i U3 IPUBEACHHBIX HOMEPOB

Jabopamopnoe 3anamue 11. lubdepenurpyemMocts GyHKIUN KOMIUIEKCHOM epeMeHHON
KoHTpoJibHbIE BONIPOCHI:

1. Ompenenenuie NPoU3BOAHON PYHKIIMH KOMIUJIEKCHOW MEPEMEHHOM
2. VYcunosue Komm-Pumana

3amauu:

8.01. Hafttn Bce Touku, B KOTOpPHX auddepeHunpyemb GyHKUHUR:
1. Rez. 2. x¥*(z=x-+1y). 3. |z2 4 x4 (z=x-+1iy)
5. zRez. 6. 2xy—i(x2—)y?) (2=x-1iy).

8.08. Hatitn, rae auddepeHnupyeMs caepyoumue (QyHKUHHA, ¥ Hanu-
carb (OpMyJbl A9 WX TPOUBBOAHBIX!

1. echz, 2. sin(2¢%). 3. sinzchz—icoszshz.

_ et ZCosz
4, ze % 57. 6. mz-.

8.09. BrisicHuth, rae auddepeHuHpyeMbl CAEAyOUIHEe (YHKIUM H
HallTh uX TIPOU3BOJAHBIE:

e?41 1
Cos 2

z__ ,Z)2
5. (e ey ‘ cosz—sinz’

B aymuTopun: 8.01 (1,3,4), 8.07 (1,3), 8.08 (1,2) , 8.09 (1,5)
Ha nom: ocranbHbIe 3a/1a41 U3 IPUBEIEHHBIX HOMEPOB

Jlabopamopnoe 3anamue 12. Jluneitnas ¢pyHkuusa w = az + b
KoHnTpoJibHbBIE BOIPOCHI:

1. Onpenenenue nuHeHON (YHKINU KOMIUIEKCHOM MepeMeHHOR
2. CaoiicTBa 00pa3a TMHEHHON (QyHKIUU

3amauu:



2.1. Haiitu neayio auHeliHyio GyHKLUIO, 0TOOparkalolllyio Tpeyraib-
HUK C BepmiMHaMu B Touykax 0, 1, ¢ Ha noAobHLII eMy TPeyrojlbHUK C
BepwrHamu 0, 2, 1 + 4.

2.2. Haittu uenoe nuHeiiHoe npeobpa3oBaHHe C HENOJBHMKHOA Touy-
Koll 1 + 21, mepeBofAllee TOURY ¢ B TOUKY —t.

2.3. [Ina yrazaHHbIX NpeoGpa3oBaHWii HAHTH KOHEYHYIO HENOABHH-
HYIO TOYKY Zg (€CaM oHa cylecTBYeT), Yrol foBopoTa BOKPYI Hee 9 U
KoaduuueHT pactaxenud k. [IpuBectu 3T npeobpa3oBaHHA K KaHOHH-
YyecKOMY BHAY W — 2o = A(z — 2g):

Dw=2:+1-3;, 2Qw=iz+4; 3)w=z+1-24

Hw-w =alz—21) (@a#0); 5)w=az+b(a#0).

2.4. Hatitu obwyio ¢opmy uenoro TuHeliHOro npeo6pa3oBaHuA, Nepe-
BOJALIEro:

1) BEPXHIOK MOIYILIOCKOCTL Ha cebH;

2) BEPXHIOK MONYIUIOCKOCTh HA HUKHIOK MOTYIJIOCKOCTE;

3) BepXHIOIO MOAYNAOCKOCTL Ha MPaBYIO NOMYTIAOCKOCTE;

4) npaBylO NONYIIOCKOCTh Ha cebs.

2.5. HaiiTu oBwyio ¢hopmy uesioro AMHefHOro npeo6pasoBaHusd, lepe-
BOJALLero:

1) nonocy 0 <z <1 Ha cebs;

2) monocy —2< y <1 Ha cebn;

3) nonocy, OTpaHUYEHHYIO NPAMBIMH ¥ =2 W y =z — 1, Ha ceba.

B ayauropun: 2.1, 2.2,2.3(1,2), 2.4 (1,2), 2.5(1)
Ha nom: ocranbHbIe 3a/1a4u U3 IPUBEACHHBIX HOMEPOB

Jlabopamopnoe 3anamue 13. OyHxius w =§

KoHTpoJibHbBIE BONIPOCHI:

1. Onpenenenue KOHPOPMHOTO OTOOPAKEHHS
2. TlpowmsBomnas GyHKIHUN
3. O6pa3 ¢pyukmun 1/z

3agaun:

2.8, lna dvuxuuy w = 1/z HaliTH 06passl CleAVIOMUX THHUIL:
1) cemeitctBa okpysHuocteit 2 + y? = ax;
2) cemeitctpa okpysHocteit z2 + y? = by;
3) nyuka napanieNbHBIX UPAMBIX ¥y = T + b;
4) nyuka NpAMBIX Yy = kx;
5) My4YRa NPAMBIX, IPOXOAALIMX Yepe3 3aJaHHYIO TOYRY 2o # 0;
6) napaGonb y = x°.
B aymutopun: 2.8(1-3), 3.2 (a,r, e, K)
Ha AOM: OCTAJIBHBIC 3aa4YU U3 ITPUBCACHHBIX HOMCPOB

Jlabopamopnoe 3anamue 15. JIpo6HO-nuHEeliHAs GYyHKIUS: OCHOBHBIE CBOHCTBA

KoHTpoJibHbIE BONIPOCHI:



1. Omnpenenenue ApoOHO-TUHEHHON QYHKIIMH
2. TlpuHUUOBI HOCTPOCHUS OTOOPAXKEHUN APOOHO-TMHEHHON (PYHKINN

3amaun:

1
2.9, BbIHCHl’ITb, BO 4YTO q)y}IHI.U/IH w = + h nepeBOONT:
Z— 20

1) npaMoyroaesHyto ceTky x =C, y = (|
2) nonspuyio ceTky |z — zp| = R, arg(z — 2p) = a.

B zanmauax 2.11-2.15 BBIACHHTb, BO YTO Npeo0pa3yloTCA yKasaHHbIe
06J1acTH TpH 3aJaHHbIX oTOoOpamalomuX QYyHKIUHAX.

2.11. Kpagpautr >0, y>0; w= i;:

2.12. Honyrpyr |z| <1, Imz>0; w= gz_’_—z:
2.13. Yron 0<tp<g; wzzil.

2.14. Tonoca 0 < z < 1: l)wzzzl; 2)w=z:;.

z

2.15. Koavio 1< 2| <2; w= 1

Jlabopamopnoe 3anamue 16. [IpoOHO-TUHEHAS (YHKINSA: OTBICKAHUE 110 TPEM TOUYKaM,
OTOOpaKEHHS

KoHTposbHbIE BONPOCHI:

1. Ompenenenuie IpOOHO-THHEHHON (YHKINH
2. Kpyrooe cBoiicTBO 1pOOHO-IMHEHHON QyHKIIUM

3anauu:
2.17. HaiiTu apobHo-1uHeliHbIe GYHRRUUY, NepeBoAAlIle TOURH —1, 1,
1+ ¢ coorBercTBenHO B Touku: 1) 0, 2i,1—14; 2) i, oc, 1.

2.18. Haitu apoGHo-nuHefiHble ¢VHRUMU, MepeBOdAlINe TOUKK —1,
00, 1 COOTBETCTBEHHO B TOYKH:

1) i7 1: 1+ i; 2) o0, i: 11 3) 07 00, 1.

2.19. HaiiTu apobHo-nuHelHble (YHRUUH 10 ClefyOUUM YCJIOBHAM:

1) Touku 1 M ¢ HenoABMHHEI, a Touka () epexoauT B TOYRY —1;
1 5 3.
2) TOYRH 5 1 2 HenoABUMIHBI, a8 TOUKA 1 + 4 & IEPEXOAHT B 0O;

3) Touka ¢ ABJIAETCA ABOIHOI HEMOABHUMHON ToUKOM, a Touka 1 mepe-
XOUT B 0Q.

B aymutopun: 2.17(1), 2.18(1,2) , 2.19(1,2)
Ha nom: ocranbHbIe 3a/1a4i U3 MIPUBEICHHBIX HOMEPOB



Jlabopamopnoe 3anamue 17. JlpoOHO-muHEHHAs QYHKIUSA: OTOOpaXKEHHUE KPyTa,
MOJTYTNIOCKOCTH

KOHTpOJII)HLIe BOITIPOCHI:

1. Onpenenenue APOOHO-TUHEHHOTO OTOOPAKCHUS
2. Touku, CHMMETPUYHBIE OTHOCUTEIBHO OKPY>KHOCTH
3. KpyroBoe cBoiicTBO

3amaun:

2.24. HaiiTu TO4KH, CUMMETpPUYHbIe C TOUKOH 2 + ¢ OTHOCHTENLHO
orpysHocteil: 1) |z|=1; 2)|z—i|=3.

2.28. Or1o6pa3uTh BepxHIOW nonynaockocTs Im z > 0 Ha eAMHMYHLIH
KpyT |w| < 1 TaK, yToGhI:

1) w(i) = 0, argw'(i) = ~2;  2) w(2i) =0, argw'(2i) = 0;
3) w(a+bi) =0, argw'(a+b) =0 (b>0).

2.29. OTo6pasuTh BepxHIOW monynaockocTs Imz >0 Ha vpyr |w —
— wo[ < R Tak, 4To6bI TOYKa i Nepellia B LIEHTP KPYyra, a npousBogHan
B 3TOIl TOYKe Oblla NOJOMKUTENLHOH.

2.30. OroGpasuth Kpyr |z| < 2 Ha moaymaockocTk Rew > 0 rak,
arober w(0) =1, argw'(0) = =/2.

2.37. OTobpasuTh upyr |z| <1 Ha Kpyr |w| <1 Tak, 4ToGbI:

1y - (LY = o 1y = (LY = T
1)w(—2—)—-0, arew (5)‘0’ 2)“’(2)"0’ B (2)_ 3’
3) w(0) =0, argw'(0) = —g; 4) w(a) = a, argw'(a) = a.
2.38. OTobpasuth Kpyr |2| < R; Ha kpyr |w| < Ry Tak, uTobh
w(a) =b, argw'(e) =a (la| < R1, [b] < Ra).

2.39. OTo6pasuTs kpyr |z] < 1 Ha kpyr |w—1| <1 rak, uTo6nI
w(0) =1/2 n w(l) =0.

2.40. Orobpasuthb kpyr |z — 2| <1 na kpyr |w—2i| <2 Tak, yro-
6e1 w(2) =i u argw'(2) = 0.

B aynutopun: 2.24(1), 2.28(1,2) , 2.30, 2.38
Ha 1oM: ocranbHbIe 3a/1a4i U3 MPUBEIACHHBIX HOMEPOB

Jlabopamopnoe 3ansamue 18. JIpoOHO-MHEHHAS QYHKIUSA: OTOOpAKSHHS TYHOUCK
KoHTpoJibHbIE BONIPOCHI:

1. Onpenenenue ApOOHO-TUHEHHOTO OTOOPAKECHUS
2. TlpuHIUT COOTBETCTBHS I'PAHHMIL

3amauu:



2.86. 1) Oto6pasuth yron 0 < argz < ma (0 < a € 2) Ha BepxHIOK
ONTYMA0CKOCTb.

2) OTo6pasuTh yron —= < argz < = Ha BEPXHIOK MONYMIOCKOCTE
Tak, 4To6et w(l —1i) =2, w() = -1, w(0)=0.

2.87. Haiitu dpyuxumio w(z), oTobpamaiomyio noayrpyr |z| < 1,
Im z > 0, Ha BepXHIOO NOAYIUIOCKOCTh MpH YCIOBUAX:

D w(-1)=0, w(0)=1, w(l) =
2) w{£l) =F1, w(0) =

03
AN g __T
9 u(f) =4 () =5
2.90. OTo6pa3uTb Ha BEPXHIOW NOJYIJIOCKOCTh:
1) cektop |z| < R, O0<argz<7wa (0<a<2);
2) obaacte (2| > R, O0<argz <wa (0 < a<2).
2.91. OroOpasnTb Ha BEpXHIOIO NMOJAYHJIOCKOCTh CAERYHOUIME KPYTo-
BbIE NYHOUYKU (IBYYTOMLHUKU):
Dzl <1, Jz=1] <1, 2)|z| <, [z—i>1,
Nzl >1, |za—il<l; 4)]z|>1, |z—i]>1;

5) |z| > 2, |z =2 < V2.

B zapauax 2.93-2.105 oroGpasuTh ykasaHHble 0DAacT# Ha BEPXHIOW
NOJYNAOCKOCTh.

2.93. Mnocrocth ¢ paspesom no oTpesry {—1,1}.

2.94. IlnockocTh ¢ paspe3oM 1o OTpesky [—i,i).

2.95. IlnockocTh ¢ pa3pe3oM 10 oTpe3ky |z1, za).

2.96. IlnockocTh ¢ paspesamu no aydam (—oo, —R], [R,00) (R > 0).

B aymuropun:  2.86(1), 2.87(1,2) , 2.90(1), 2.91(1), 2.93, 2.94
Ha JOM: OCTAJIBHBIC 3a1a4YU U3 HpI/IBeIleHHI)IX HOMepOB

Jlabopamopnoe 3anamue 22. VIaterpan ot GyHKINN KOMITIEKCHOH ITepeMeHHON
KoHTpoJibHbBIE BONIPOCHI:

1. Omnpenenenue uuTerpaia oT GyHKIMH KOMITJIEKCHOW MTEpEeMEHHOMN
2. CaoiicTBa HHTETpaIa
3. CrocoOsbl BEIYHCICHHUS HHTETpaa OT (YYHKIIMH KOMILIEKCHON TIEpEMEHHOM

3amaun:

3.63. Briuucautsb MHTerpanSIz[dz B cayuyadax, korjaa kpusas C sB-

c
ercq:

. TIpsaMmoamHEHHbBIM OTPE3KOM, HAYULM K3 TOYKH 2Z==—1 B TOU-
Ky 2=,
’



2. ToayoxpyxHocrbio |2|==1, Re2=0, nayuwe# u3 TOUKH 2=—1
B TOUKYy 2==lI.

3.64. Buiuucaute uHTErpad S |z—1]|]dz|
f2 =1

3.65. Buiuucauts nm‘erpans zsin zdz, rane C—npsMosaunHeliHp!t OT-

O

pesok, uaymuil u3 To4kHm 2==0 B TOUKy 2=1.
3.84. Bolyucauth HHTErpasbl

1. SS 2dxdy. 2 SS axdy 0 <p<l.

122!
lz)<1 1zi<p
3. SS Z’f‘z 4, SS 2"zt dxdy, m, n=0, 1, 2, ...
p<<lz—ai<r 1z <1

B aymuropun: 3.63(1), 3.65, 3.84(1,2)
Ha jioM: ocraibHble 33/1a4i U3 TPUBEIEHHBIX HOMEPOB

Jlabopamopnoe 3anamue 23. Vlarerpansnas Gopmyna Komu
KoHTpoJibHbIE BONIPOCHI:

1. Teopema Ko
2. ®opwmyna Komm

3amauu:

3.27. BroiuuciauTh MHTErpan f eciu:

c
1) Touka 3¢ nesuT BHYTPU KoHTypa C, a Touka —3i — BHe ero;
2} Touka —3i neAuT BHYTpH KoHTypa C, a Touka 3¢ — BHe ero;
3) Touru = 3¢ nemar BHYTpHu KoHTypa C.

_az
2249’

dz

3.28. BbiuuciuTh Bce BO3MOMHbIe 3HA4YeHMA WHTerpana oD
z(2% —

C

Mpy pa3nuyHbIX nNonoxenuax woHtypa (. Ilpemnonaraerca, YToO KOH-
Typ C He NpOXOAUT HKM Yepes oaHY M3 Todek 0, 1 n —1.

10.23. C nomomsbio wuHTerpaasno#t cdopmyan Komwn BuunaCIATH MH-
Terpasb (BCE OKPYXHOCTH OOXONSTCS NPOTWUB 4acOBOH CTPEKR):

dz dz S e®
1. S sinz —. 2. S . 3. 2—2:sz.

|24-E|=3 21 lz|=222+1 |2|=2

dz cos z
w oo e | e,
e 22—m2 [z+1|=l(1+z)(z-—l)3 |z_-i!zl(z---x)?

7. i_‘f_"-_z— (D: a) |z|<<1/2; 6) |z|<<3/2 B) lz—1]|<1/2).
l7)

. S (Z—a)gz(z—b) (al<r<ibl, n=1,2..)

|z{=r

B aymutopun:  3.27(1), 3.28, 10.23(1-3).Ha mom: octaibHble 3a/1a4i U3 PUBEACHHBIX HOMEPOB



Jlabopamopnoe 3anamue 29. Paznoxenue B psaa Jlopana B OKpeCTHOCTH TOYKH Z=a
KoHTpoJibHbIE BONIPOCHI:

1. Psapn Jlopana
2. Meronpl pasnoxeHuss QYHKIUH B PSIbI

3amaun:

20.08. Caenymouine (yHKUnH paano»{mb B psaa JlopaHa o creneHsu
z B Koabie 1 <<|z|<<2:
1

1 211 3 F4
41D (E—2)" T (z—D(E+2) @+ (z+2)°
4 1 5 1 6 1
CE—-1pE+2 T @D (-4 T (B (ER+4)
90.09. Cnenyioume dbynxuum pasaodxuts B psin JlopaHa 1o crenensim
z—a B Kojblie D (Touka a w Koabuo D ykazaHel B CKOOKax):
1

1. TG (a=1, D: 1<|z—1|<2).

2.(—22__—197-23 (@a=1, D: 1 <|z—1]<2)

3. 2 (a=1i, —i < D). 4.2-:5_} (a=1, 2 < D).
5.2(2_1;(2_2) (@a=0, —2eD). 6.2 (@=1,—1&D)

22—2

7. (Z~I~1;———3(;:§_) (a=—1, D: 0<| 21| <3).
1- '

F=nETy =

B aymutopun: 20.08 (1, 3), 20.09 (1, 2,3,8)
Ha nom: ocranbHbIe 3a1a4i U3 IPUBEIACHHBIX HOMEPOB

8. 0, D: |z|>2).

Jlabopamopnoe 3anamue 30. BelueTbl B 0THOKPATHBIX MOJIFOCAX
KoHTpoJibHbIE BONIPOCHI:

1. Ompenenenue BoryeTa
2. Brryer Ha OECKOHEYHOCTH

3agaun:

B 3agavax 4.23-4.58 naiity ocobble ToykH (PYHKLMH, BBIACHUTBE UX
XapakTep ¥ McClefoBaTh NMoBedeHue ¢yHKUMAN HAa HecKOHEYHOCTH 1).

1 2t 2° 1
128, —. 424 o a2 i 426 o
z 2
4.97. < 4928 Z 11 499 e 4.30. — 1
1+ 22 ez e — 1 z
431, — 5 432 7% 483 1 434.thz
T z(1—em2)” T 24 e T 23(2 —cosz)’ T '

-~

B zapauax 4.79-4.99 TpebyeTca HAlTH BbIUeTbl YKa3aHHBIX (yHKUMIA



1 22

4-79- z3 —-25. 4-80. (m-
2" 1
4.81. m ('n. ~— HaTypallbHOe ‘{HCHO). 4.82. z—(l-——,z?)
Z+z—1 sin 2z e”
4.83. m 4.84. m 4.85. m 4.86. tgz
4.87. 4.88. ctg?z.  4.89. ctgz.

sin z

4.90. 1) cos p, 1

5 2) 23 cos 12. 4.91, e*t1/z, 4.92.sinzsin%.

\ z 2244z -1 1
4.93. sin 11 4.94. cos T. 4,95, :z(ln——_hz) (h # O)
4.96. 2" sin > (n — uenoe uucno). 4.97. _1 . 498 vz :
z ' ' sin(1/z)" sin /z

B aymutopun: 4.23-4.34
Ha mom: ocranbHbIC 33ja4u U3 PUBEICHHBIX HOMEPOB

Jlabopamopnoe 3anamue 33. BeraucieHre HHTETPAIOB 110 3aMKHYTOMY KOHTYPY TP MOMOIIN
TEOpUU BBIUETOB

KoHTposbHbIE BONIPOCHI:
1. Teopem o BblueTax

3agaun:

B zapauax 4.115-4.124 BbIUMCAUTE HHTErpalibl, cUKWTas, yTo 06xon 3a-
MKHYTBIX KOHTYPOB INPOHCXOIHT B IIOJOMUTENILHOM HanpabBleHuH.

4.115. / > T C — oxpymHocTh z2 + y? = 2z.

zdz

4.116. /(,z_—f@_)’” roe C — OKpyM®HOCTb |z —2| = =

4.117. ‘/'(;TBT(;E_—I), rage C — OKDYHHOCTB |Z| = 2.
~ C

24 dz

4.118. f2 T ae C — orpymHOCTb |[z] = 1.

4.119. sz?—(z?—:—g—) dz, rne C — okpysHocTh |z| = 1.

4.120. %{; sm dz roe C — orpysHocTh [z| =7.

4.121. —1—./sin2 1 dz, roe C — OKpY#HOCTb |z| =T.
271'10 z

1
4,122, 9 2"/ dz, rme n — uenoe uucio, a C — OKPY#HOCTE
Ky

|zf =r. ¢

4.123, / (1 + 2+ 22)(61/2 4+ 61/(2"‘1) 4 el/(z-—-2))dz-

1z1=3



B aymutopun: 4.115-4.120
Ha nom: ocranpHbIe 337291 U3 IPUBEICHHBIX HOMEPOB

Jlaopamopnoe 3anamue 33. BouycieHre MHTETPATIOB BUA [ 021'[ R(cos ¢,sin @) do

KoHTpo/bHbIE BOIPOCHI:
1. Mertobl IpUBEACHHSI UHTEIPAIOB K KOHTYPHBIM B KOMITJIEKCHOM MJIOCKOCTH

3amaun:

B zapauax 4.131-4.138 HailTu onpefeneHHble UHTerpaibl. B ciyuae,
eciy UHTerpan Heco6CTBeHHbIH U pacXoguTCA, HallTU ero riaBHoe 3Haye-
HMe (ecnu OHO CYUIECTBYeT).

27 .
4.131. /__ﬂo_ (a>1). VYrazanue. [lonomuts ¥ = z.
s a+ cos¢
27 d
132, [ —F :
4.13 of(a+bcow)2 (a>b>0)
27

dy

2
4.134. / de ~ (@ — KOMIUIEKCHOe YHueIo 1 a # +1).
J 1 —2acosp + a?
cos® 3p dyp

4.135. (@ — KOMIIEKCHOE YHCIo U a # £1).

J 1-—-2acosg+a?

2
4.136. /ec"w cos (ny — siny) de (n — uenoe yucio).
0

4.137. /tg (z + 1a) dz (a — RelicTBUTENLHOE YHCIO).
0

2
4.138. /ctg (z +a)dr (@ — wommaercHoe uucio u Ima # 0).

B aymuropun:  4.131-4. 135
Ha mom: ocranbHbIE 3a1a91 M3 IPUBEICHHBIX HOMEPOB

©o
Jlabopamopnoe 3anamue 35. BeluricieHre UHTETPAJIOB BUIA f_oo f(x)dx
KoHTpoJibHbIE BONIPOCHI:

1. 3amblkaHue KOHTYpa B KOMIUIEKCHYIO IJIOCKOCTb

3amaun:



o0
zdx zldx
4.140. f(z2+4m+13)2' 4.141. f( ey (@>0)
—00

o0

dx
4.142. b[m (n — HaTypalbHOE YHUCHO).

o0
dx z’ +1
4.143. /(x T 0> 00>0. 414d. f

dx
4.145. /1 g {n 2 2 — HaTypaJbHOe YHCIO).

2 -5z +6

4.155. / z cosr dx

sinz dz costz costx
4.156. f(m TGy 4157 /1+ dz. 4.158. fl—x“

B aynuropun: 4.140-4. 143
Ha nom: ocranbHbIe 337241 U3 MIPUBEICHHBIX HOMEPOB

Ja6 35.B - d
abopamopnoe 3anamue 35. BpluncieHne HHTETPaioB BUa f_w f(x)dx
KoHTposbHbIE BONIPOCHI:

1. 3ambikanue KOHTYpa B KOMIUICKCHYIO IIJIOCKOCTb U JlemMma )KopaL[aHa

3apaum:
o0 o)
inzdz
4. . zcoszdr f rsinz '
149. 1) ./ z? -2z + 10’ 2) z? — 2z + 10

-0
4.150. /' zsinz dzx
2 4+ 4z 4+ 20°

4.151. [COS 8% dx (a n b — nonoxuTenbHBIE YKCHa).

28.07. Briuucautb uHTErpasb

[a o] (e o]
(x-1) sin 2x %8 sin x
R =L 2\ ey dx.
— -0
3 io(x3+5x) sin x dx 4 O§ (2x34-13x) . d
© ) wFi0e9 Y © ) Hrmeggs Sinxax
—co —00
5 C‘(S)(x—-l)cosfbc dx 6 o§ xsinx d
: #A_4x15 % © ) exroro ¢
—0 . — 00

B aymuropun: 4.149-4. 150
Ha mom: ocranbHBIE 3a1a91 M3 IPUBEICHHBIX HOMEPOB



Jlabopamopnoe 3anamue 37. COOCTBEHHbIE HHTETPabl, 3aBUCALIME OT apaMeTpa
KoHTpoJibHbIE BONIPOCHI:

1. Ompenenenue UHTErpaia, 3aBUCSIIETO OT apameTpa
2. Oco0EeHHOCTH UHTETPUPOBAHMS MHTETPAJIOB, 3aBUCSIIUX OT MapaMeTpa

3amaun:
Ucnonw3yercs yaeOHuk [5], §13

B aymuropun: 13(1), 14(1), 18(1,2)
Ha nom: 13,14,18 (mp. 3amaumn)

Jlabopamopnoe 3anamue 38. I'-pynkuus u B-pynkim
KoHTpo/bHbIE BOIPOCHI:

1. Onpenenenue u cBoiictBa I'-pyHkuums
2. Omnpenenenue u cBoiicTBa B -pynkuus

3anauu:
Hcnonw3yercs yueOnuk [5], §15

B aynurtopuu: 5(1-3), 6(1), 15(1,2), 16(1,2)
Ha nowm: 5(3,4), 6(2-3), 15(3,4)

Jlabopamopnoe 3anamue 39. HecoOcTBeHHbIE HHTETPabl, 3aBUCSIINE OT MMapamMeTpa u
PaBHOMCEPHAA CXOAUMOCTb HHTCTPAJIOB
KoHTposbHbIE BONPOCHI:

1. Onpenenenue HeCOOCTBEHHOTO MHTETPasa, 3aBUCAIIETO OT TapaMmeTpa
2. PaBHOMepHAas CXOAMMOCTh MHTETPAJIOB, 3aBUCAIINX OT TapaMeTpa

3anauu:
Ucnonb3yercst yueOHUK [5],
B aymuropun: §14 1(1,2,6), 2(1,2), §16: 6(1-3), 13(1-2)

Ha mowm: OcTtanbpHbIE HOMCEpa U3 MpHUBCACHHOI'O CIIMCKa

Jlabopamopnoe 3anamue 40. HTerpansHoe npeodpasosanue Jlamiaca u @ypbe
KoHTpoJibHBIE BONIPOCHI:

1. Omnpenenenue u cBoiicTBa MHTETPAIbHOTO NMpeodpazoBanus Jlammaca
2. OmnpezneneHue U CBOMCTBAa HHTETPAJIbHOTO MpeodpazoBanus Pypwe

3amaun:

Ucnonp3yercst yaeOHUK [5]

B aymuropun: §17: 1(1,2), 2(1,2), 5(1), 6(1), 17(1),

I[OHOJ'IHI/ITGJ'ILHOC 3aaHUC. BBIIIOJIHUTH O6paTHO€ npeo6pa30BaHHe C IMIOMOIIBIO TCOPHUU BBIYCTOB.

Ha JA0M: OcTanpHbBIE HOMCEpa U3 MPHUBCACHHOI'O CIIMCKa



O0pa3ubl BONPOCOB K KOJVIOKBUYMY

Ilepeuenp koMIETEHIIMN (YaCTH KOMIIETEHLIUH ), IPOBEPSEMBIX OLIEHOUYHBIM CPEICTBOM:
OIIK-1.

1. CkanspHble U BEKTOPHBIE MOJIS, UX XapaKTEPUCTHKHU. .
2. T1oTOK BEKTOPHOTO MOJIS.
3. TIoTok BEKTOPHOTrO MOJIs Yepe3 3aMKHYTYIO ITOBEPXHOCTb.
4. ®opmyna ['aycca-OcTporpaiackoro.
5. JluBepreHuus BeKTOpHOTo moJjsi. PacueTHas ¢popmyna. dopmyina [Maycca-Octporpaackoro

B TEPMHUHAX TeOpuH 1osist. OCHOBHBIE CBOMCTBA JUBEPIrEHIMU.
. OU3NYECKUI CMBICII KPUBOJMHEWHOIO HHTErpajia BTOPOro poja.
. Hupkynsus BektopHoro noist. [lonstue, pusndeckuit cmpica. Pacyernas ¢popmyna.

8. Potop BekTopHoro nosis. [Tousarue. Pacuetnas dopmyna. [Ipumep moss ¢ mocTossHHON

3aBUXPEHHOCTBIO.
9. ®opmyna Crokca. Teopema B pa3BepHyTOM Buje. DopMynupoBKa B TEpPMUHAX TEOPUU
OIS
10. MuTerpanel, 3aBucamue ot napamerpa. [lonsrue.
11. [NorsaTre paBHOMEPHOH CXOAMMOCTH U nipeaenbHoi Gpynkiun. Kpurepnii Komm.
12.Teopema o npeAenbHOM MEePEXoe Mo 3HAKOM COOCTBEHHOTO MHTErpaia, 3aBUCSIIEro oT
napaMerpa.
13.Teopema 0 HEIPEPHIBHOCTH COOCTBEHHOTO MHTETpaja, 3aBUCSILEro OT apameTpa.
14.Teopema o muddepeHpoBaHUN COOCTBEHHOTO HHTETpala, 3aBUCSIIETro OT IapaMmeTpa.
15.Teopema 06 UHTErpUPOBaHUU COOCTBEHHOTO MHTErpaja, 3aBUCSILEro OT IapameTpa.
16.HecoOcTBeHHBII HHTETPaN, 3aBUCAIINN OT TapameTpa. PaBHoMepHas cxonumocts. [loHsTHeE,
IpUMEPHI
17.JlocTaTouHbl€ YCIOBUSI pABHOMEPHOM CXOJIMMOCTH HECOOCTBEHHOIO MHTErpaa, 3aBUCSILErO
oT mapametpa. (Betiepmrpacca, A6ens, Jupuxie)
18.Teopema o mpeAeIbHOM MEPEX0e MO 3HAKOM MHTErpaia Juisi HeCOOCTBEHHBIX MHTETPAJIOB,
3aBUCALIUX OT IapameTpa.
19.Teopema o HEPEpHIBHOCTH HECOOCTBEHHOTO MHTETpasia, 3aBUCSIIETO OT MapaMeTpa.
20. Teopema 00 U3MEHEHNU MOPSIJIKa UHTETPUPOBAHMS JUI1 HECOOCTBEHHOI'O MHTErpaa,
3aBHUCSILErO OT MapameTpa.
21. B-¢ynxkmus, e€ coiicTaa.
22. I'-pynkuus, e€ cBoiicTBa
23.CBa3p Mexay I'-¢pynkuueit u B-dpynkimei.
24 .ITonsTue KoMIUIeKCHOro yrcia. Onepanuu HaJl KOMIUIEKCHBIMU YHCTIaMH.
25. Onepanuy BO3BEJCHMS B CTEIIEHb U U3BJICUEHUS KOPHS N-i1 CTENEHN U3 KOMIUIEKCHOTO YHCiIa
26. Ilpenen nocneaoBaTeIbHOCTH KOMIUIEKCHBIX YHCEIL.
27. HeorpaHn4eHHO BO3PACTAOLIME OCIEI0BATEIBHOCTH. beCKOHEUHO ynaneHHas TouKa.
28. Muoxectsa B C.
29. ®yHKINH KOMIUIEKCHON NIEpeMEHHOM. OCHOBHBIE IIOHSTHSI.
30. Ilpenen GyHKIMH KOMIUIEKCHOM MIEPEMEHHOM.
31. HenpepbIBHOCTh (PYHKLIMU KOMIUIEKCHOM MEpeMEHHOM.
32. IndbdepenuupyemMocTh PYHKIIMN KOMIIEKCHON TiepeMeHHo#. Y crnoBue Komu-Pumana.
33. 'eomeTpuueckuii CMbICI MPOU3BOJHON (PYHKIUU KOMIUIEKCHOM MepeMeHHOM.
1

~N N

34. Oynkuus w = ~
35.®yukuus w =az+hb.
36. dynkmmE W=z", W="/z.

4.1.2 O0pa3ubl 3aJaHUI 1J151 KOHTPOJbHBIX U CAMOCTOATEILHBIX PadoT.



[lepeuenp KoMIEeTEHIN (YaCTH KOMIETEHIINN ), IPOBEPSAEMBIX OLICHOYHBIM CPEIICTBOM:
[TK-2.

a=9% i+7xy j—xz Kk

1. Haiitn MOTOK  BEKTOPHOIO oJst yepe3  3aMKHYTYIO
>+ yz =5
Llz=1l=z=73

MOBEPXHOCTH S: (HOpMah BHEILIHSAS ), WCIIOJNb3YS bopmyiry lNaycca-

OcTporpaackoro M BBIOpaB CTOPOHY ITOBEPXHOCTH, HAWTH HENOCPEACTBEHHO MOTOK Yepes
TIOBEPXHOCTH S1: X2+Yy?=9, ABJAIONIYIOCS YAaCThIO IMOBEPXHOCTH S U ONpPENeeHHYIO 3aJaHHBIM
ypaBHEHHEM.

2.. Berancnuts o ¢popmyie CTokca U HEOCPEACTBEHHO UPKYIIALUIO BEKTOPHOTO

7.2+y2+22:25

z="4

nomst & =(y-x)it(y-x)-Jj+(2-2) & BJI0Jb KOHTYypa [ , yKa3aB Ha

yepTexe HallpaBjieHne 00xo/a.

3.HOKa3aTB MNOTCHIHUAJIBHOCTDL 3a/IaHHOI'0 BEKTOPHOI'O ITIOJIA U HaWTHU ero IMOTCHIMAJI, UCIIOJIb3Y1

.:;:Iiyzzcoszz)-£+2ysinzz-}+(zy2 cosm+2)-£
KPUBOJIMHEHHBIN UHTETPA:

4. HaiiTi MOMIy/b M apryMEHT KOMIUIEKCHOro umcia Z =+~/2 — I\/E . 3ammcarb 3TO YHUCIO B
TPUTOHOMETPHUYECKOU (hOpMe U B TIOKA3aTENBHOM (hopme.

[5 3 . .
5. Pemnts ypaBHenue V2 -Z° =—1+1 1 u306pa3uth Ha KOMIUIEKCHOM IIIOCKOCTH €0 KOPHH.

6. Iyctp z, =1—1i. Haiiti nepeceveHre MHOKECTB 3aJaHHBIX HEPABEHCTBAMU: |Z— Zo| < |20|,

Rez>Rez,.

7. Halitu nuHeliHyro QYHKIOUI0O W=az+b, oToOpaxarouiyro Kpyr |Z—Zl|£ I, Ha Kpyr

lw—w,|<T,.

8. Ilyctb Z, u W, takue, uro Rez, >0 u Imw, <0. Haiitu nuueiinyro Gyskumo W=az+b,

OTOOpaXarIIy0 MONymockocth Rez>0 Ha mnomymwiockoctsh IMW<0, Ttakyio uro
w(z,)=Ww,.

9. Haiitu 00passl obnacrei: D, = {Z : |Z| < 1} , D, = {Z ‘Rez< —2} NpU OTOOpaKEHUHN W = il
Z+

10. Haiitir 06pa3 o6mactu D ={ z:lmz>0, |z—4i >l} TIPH OTOOPAKEHHH W = 3
Z+3i

11. Haiit 06pa3 obnactu D = { z:Rez>-2,Imz<2 } IpU OTOOpaKEHUU W = TR
Z—~21



12. Ha#itu  o6pa3  obGmactu D ={ z:Rez>4,1Imz >-2 } npu  OTOOpaKCHHUU

W=+Z—4+2i +4—2i (cuuras, uro \/i:1).

-z
13. Haiitu o6pa3 oGmactu D ={ z:Rez>0, Imz >0 } npu oToOpakeHuu W=, |——

1+Z
(cuuTas, 9ToO J =1).

14. Haiitu o6pa3 obnactu D = { Z:Rez<-1, -1<Imz <0 } npu orobpakeHnu W = e "=

15. Ucnons3yst uaTerpanbayto popmyiny Koim, BEIYUCINTE HHTErpall

.l- dr
12 -
[t—1]=2
1
16. Paznoxutp pynkmuro f (Z) =1 B psiA:

a). IO HEOTPULIATEIbHBIM CTETICHSM Z |
B).IIO OTPUIIATEIBHBIM CTETICHIM Z .

OHpe,I[eJ'II/ITb 001acThb CXOAUMOCTH ITOJIYUCHHOI'O psja.

17. Pasnoxurs pyskmmio f (z)= il-i_ g
Z— Z+ ol

B psi 11O CTCIICHSIM Z B o0acTH:

a).cozeprkamieit Touky z =0;
B). COJIEprKallel TOUKYy Z =o0;
¢). coaeprKamieil Touky Z =—2.

OHpeI[eJ'II/ITB 00J1acTh CXOAUMOCTH ITOJYUCHHOI'O psjaa.

2 1
18. Haiitu ocoOwle Touku QyHKIHH | (Z) = (Z —1) eXp(—lj , ONpEAEIUuTh HX THI H
Z —
BBIYUCIIUTH BBIYETHI B OTUX TOYKAX.

1

19. Bpiuucnuth BbUETHl (QyHKINN f(Z) :( )2( ) BO BCEX OCOOBIX TOUKaX (BKJIIOYAs
z-1) (z+3i

TOYKY Z =0).
20. Mcrionb3ys BBIYETHI, BBIYACIUTH HHTErPAI
J- dt .
(t-i)t+4)

[t—2il=2

21. BplunciauTh HHTErpal



+00 1
| RSt Y
—w (x2 + 4)2
22. BBIYUCIUTH UHTETPA

+0o0
Xsin X

SO

23. UccnenoBaTh Ha CXOIMMOCThH HHTETpAl HA MHOXKeCTBax Ey u E,
1) [ e @ %X, E;=[0;1], E,=(0; ).
2) [0 ™ Zsinxdx., E=[0;1], E,=[1;)
24. Jlokasats HenpepbIBHOCTD (yHKIMK F(a) Ha MHOKecTBe E
1) F@)= f

2) F(a)= fo —SIX 4y, E=(0;2).

xA(r—x)4

—-X

—0x, E=(0; 1);

25. BeIYUCIUTD C TOMOIIBIO SHIEPOBBIX HHTETPAJIOB:

)f Ix_dx )foo X dx; 4) fsmxcos xdx.

x (x+2)2’ x2+1

0 3/x22—x)’
26. Haiity Ipou3BOAHYIO OT HECOOCTBEHHOTO HHTErpaa 110 IapaMerpy a:

1) floongx x; 2) fooclosax x; 3) fooo—l_czsaxe‘axdx; 4) foooe‘“xz cosxdx.

27. Jloka3aTh paBHOMEPHYIO CXOJIMMOCTh MHTErpaJloB Ipu a € E :

1) [ — dx —dx, E=[2;0); 2) [7e™dx, E=[1; ),

3) fz In%x ' E:(—OO;OO); 4) fom& E:(—oo; 1)

x2+q2d%; 1+(x—a)®’

IpumepHbIii MepeyeHb BOMPOCOB IS MOATOTOBKH K IK3aMeHY.
Ilepeuens komnemenyuil (vacmu KoMnemenyu), NPOGEPAEMbIX OUECHOUHBIM
cpeocmeom: OIIK-1, ITK-1.

1.CkanspHble 1 BEKTOPHBIE ITOJISI, UX XaPAKTEPUCTHKM. .
2.J10TOK BEKTOPHOTO MOJISL.
3. T1oTOK BEKTOPHOTO NOJIS YEPE3 3AMKHYTYI0 TOBEPXHOCTb.
4. ®opmyia ['aycca-Octporpaackoro.
5. JluBeprenuwms BeKTopHOTO mojsi. PacuetHas ¢popmyna. dopmyna [Maycca-Octporpaackoro
B TEPMHUHAX TeopHuH 1osis. OCHOBHBIE CBOMCTBA JUBEPIEHINH.
6. du3nUecKuii CMBICII KPUBOJIMHEMHOTO MHTETpajga BTOPOro poa.
7. Hupkynsuust BekropHoro nois. [Tonstue, pusnueckuit cMpicia. Pacuetnas gpopmyia.



8. Potop BekTopHoro nosis. [Tousarue. Pacuetnas dopmyna. [Ipumep mosst ¢ mocTossHHON
3aBUXPEHHOCTBIO.
10. ®opmyna Ctokca. Teopema B pa3BepHyTOM Buje. POpMyIHpOBKa B TEPMUHAX TEOPUU
TOJIS.
10. UuTerpanel, 3aBucdiue ot napamerpa. [lonstue.
11. [lonsTre paBHOMEPHOH CXOAMMOCTH U npeaenbHoi Gpynkiun. Kpurepuii Kommu.
12.Teopema o npesesbHOM IEePEXo/e M0l 3HAKOM COOCTBEHHOTO MHTErpaa, 3aBUCSILEro OT
napamMerpa.
13.Teopema 0 HENPEPBIBHOCTU COOCTBEHHOT'O MHTErpasla, 3aBUCSILEro OT apaMeTpa.
14.Teopema o nmuddepeHupoBaHUN COOCTBEHHOTO HHTETPaja, 3aBUCSIIETr0 OT IMapameTpa.
15.Teopema 00 uHTErprpOBaHUH COOCTBEHHOT'O MHTErpajla, 3aBUCALIEr0 OT IapaMeTpa.
16.HecoOGcTBEHHBIN HHTErpall, 3aBUCALIUI OT IapaMeTpa. PaBHOMEpPHas CXOJUMOCTb.
[TonsTue, mpumepsl
17. JlocTatouHble yCI0BHSI paABHOMEPHOM CXOMMOCTH HECOOCTBEHHOI'O MHTErpaa,
3aBUCsAIIEro OT mapamerpa. (Berepmrpacca, A6ens, Jupuxie)
18.Teopema o mpeaebHOM TMepeXxo/ie Mo 3HAKOM HHTeTpajia s HeCOOCTBEHHBIX
UHTETpaJioB, 3aBUCAILIMX OT IapameTpa.
19.Teopema 0 HENPEpBHIBHOCTH HECOOCTBEHHOT'O MHTETPaJIa, 3aBUCSIIIETO OT apaMeTpa.
20. Teopema 00 U3MEHEHUHU TOPSIIKA HHTETPUPOBAHUS [Is1 HECOOCTBEHHOTO UHTErpaa,
3aBUCSILErO OT [apameTpa.
21. B-byHkus, e€ cBOHCTBA.
22. I'-¢pynkuus, e€ cBoiicTBa
23.Ces3b Mmexny [-dynkmueit u B-pynkuuei.
24 IlonsiTre KoMILIEKCHOTO yncia. Onepanuu Hajl KOMIUIEKCHBIMU YHCIIaMHU.
25. Onepanuu BO3BECHHS B CTEIIEHb U U3BJIEUYEHUS KOPHs N-i CTENIEHU U3 KOMIUIEKCHOTIO
qucna
26. IIpenen nocnen0BaTeaIbHOCTH KOMIUIEKCHBIX YUCEIL.
27. HeorpaHn4yeHHO BO3pacTaOILKE IOCIEA0BaTEIbHOCTU. beCKOHEUHO yaaneHHas TOUKa.
28. MuoxectBa B C.
29. ®yHKIMU KOMIUIEKCHON NIepeMeHHOM. OCHOBHBIE IOHSTHUS.
30. [Ipenen pyHKIMK KOMITJIEKCHON MEPEMEHHOM.
31. HenpepbIBHOCTh (PYHKIIMU KOMIUIEKCHOM MEpeMEHHOM.
32 . TuddepentmpyeMocts GpyHKIINN KOMIUIEKCHON TiepeMeHHo. Y cnoBue Komu-Pumana.
33. 'eomeTpruecKkHii CMbICI TPOU3BOJHON (DYHKIIMU KOMIUIEKCHON MEepEeMEHHOM.

34. Oynkuug w = §
35.®Oyukiws w =az+h.

36. ®yHkmu W=z", w=1/z.

37. ApoOHo-nuHeHast QyHKIHS.

38. Teopema 00 onpezaeneHun ApoOHO-TMHENHON QYHKIIUU TpeMs TapaMu TOYEK.

39. KpyroBoe cBOICTBO 1pOOHO-IMHEHHOMN (PyHKIIH.

40. Teopema 0 CUMMETPUYHBIX TOYKAX JUIsl IPOOHO-TMHENHON (YHKIUH.

41. TlokazatenbHas U jJorapugmuyeckast QyHKIUH.

42. ®ynkuus KykoBckoro.

43. TpaHcueneHTHbIE (PYHKITUH.

44 Tonstue nnterpana B C. CymiecrBoBanrue. OCHOBHBIE CBOWCTBA.

45. Bpruncnenue uHTErpaiga oT pyHKIUN KOMIUIEKCHOM MepeMeHHOM.

46. Teopema Kot 1151 0THOCBSI3HOM 001aCTH.

47. Teopema Kormu 115 MHOTOCBSI3HOM 00J1acTH.

48. HeonpeneneHHbIit HHTETPai OT (QYHKIIMH KOMIUIEKCHON MIEPEeMEHHOW. AHATUTUIHOCTD
HeolpeeeHHoro narerpana. [leppoodpasHas.

49. Unrterpanbras ¢popmyna Komm. Teopema o cpenHeM.

50. I[Ipou3BoaHbIE BBICIINX HOPSAKOB JJISl aHATUTUYECKUX (PYHKIUI.



51. Teopema Mopepa.

52. llonarue ¢pyHKuMOHANBHOTO psiaa. CxomumocTts. PaBHOMepHast cxoaumocTs. [lpu3Haku
Komm u Beiiepiirpacca paBHOMEpPHON CXOAMMOCTH psija.

53. Teopema 0 HENPEPHIBHOCTH CYyMMbI PABHOMEPHO CXOSILErocs psija.

54. Teopema 0 MOYJICHHOM UHTETPUPOBAHUU MOWIEHHO CXOJISALIETOCs pAa.

55. Teopema o nmowieHHOM qU(HEePEHIIMPOBAHINN PABHOMEPHO CXOJISAIIETOCS Psa.

56. Creniennble psipl. Teopema AGens.

57. CnenctBus U3 TeopemMbl AbGers.

58. Psn Teitnopa. Teopema Telnopa.

59. Hynu aHanutraeckoit pyHkiwn. Teopema eTMHCTBEHHOCTH.

60. [IpuHIIUIT MaKCUMyMa MOIYJIA.

61. Psax Jlopana. OGmacte cxogumoctu psna JlopaHa.

62. Teopema 00 0JHO3HAYHOM MPECTABICHUN aHATUTHYECKON QyHKIMU psgom Jlopana.
63. N3onupoBanHbIe 0COOBIE TOYKH aHATUTHYECKOH pyHKImu. Mx kmaccupukamus.

64. IloBeneHne aHaTUTHUECKON (PYHKIIMH B OKPECTHOCTH M30JIMPOBAHHBIX OCOOBIX TOYEK.
65. OnpeneneHue BblUETa aHATUTHYECKON (QYHKIIMH B U30JMPOBAHHOI 0COOO0H TOUKe.
PacuetHbie pOpMyIIBI TSI TIOTIOCOB.

66. OcHOBHas TeOpeMa TEOPUU BbIUETOB.

67. Briuer aHanuTHueCKON (PYHKIMH B OECKOHEUHO YyJalleHHOM Touke. Teopema o cymMe Bcex
BbIueTOB. ClIeICTBUE U3 HEE.

68. BbIuKCIIeHrE MHTETPATIOB BHA . 0211' R(cos@,singp) de .
69. BoluncieHie WHTErpajioB BUjIA ffooo f(x)dx.

70. Jlemma JKopaana. BerauciieHne HHTETpaaoB BUaa fjooo elax f(x)dx.

4.2 MeToanyecKkne MaTepHuaJibl, ONpeae/sonue Npoueaypbl OleHNBAHUS 3HAHUI,
YMEHHUI, HABBIKOB H (MJIH) ONBITA AeATeIbHOCTH, XapaKTePU3yOIIHNX 3TANbI
(opMupoBaHUS KOMIETEHUM

Jlis  ycrmemrHoro BBIMOJHEHUs JabopaTopHO paboThl  OOydwaromemycsi Cieayer
O03HAKOMHTBCS C TEOPETUYECKON 4YaCThIO JUCHUIUIMHBI TIO TeMe J1abopaTopHOl paboThI,
W3NIO)KEHHOW B JeKnusX. [[ns yrmyOiaeHHOro MOHMMAaHUS TEOPETUYECKOro MaTepuaiga MOTYT
ObITh HCIIOJB30BAHBI HCTOYHHMKH, YyKa3aHHbIC B CIIMCKE OCHOBHOW suTepaTypbl [1-4],
JONIOJTHUTEBHOI [8].

Kpurepuem m0MmKHOM TOATOTOBKM CTYJIEHTOB K BBINMOJHEHHUIO J1A0OPATOpPHBIX pPaboT
ABIIAIOTCS TMPUOOPETEHHBIE 3HAHUWSA, MO3BOJISIIONIME O€30MMUO0YHO OTBETUTH HA BOMPOCHI,
chopMyIMpOBaHHBIE TIO KaXJAOW TeMe JIabopaTOpHBIX padoT. st mpuoOpeTeHHs! OTKHBIX
HABBIKOB K PELICHHUIO 3a/lay MpeJroyiaraeTcs pelieHre 3aaad Ha J1a0opaTOPHBIX 3aHATHSIX B
y4eOHBIX ayJAUTOPHUSAX TIOJ PYKOBOJICTBOM TMpernojaBaTeis. 3akperuieHHe MpuoOpeTEeHHBIX
HAaBBIKOB OCYIIECTBIISIETCS BHEAYAUTOPHBIM CaMOCTOSITEJIbHBIM PEIIEHUEM CTYJIEHTOM 3a/ad.
Howmepa 3anau 1uist pemienys B ayIMTOPUN U IoMa yKa3aHbl K KaKJ0i JabopaTopHoil paboTe.

S. IlepeyeHb OCHOBHOH W JONMOJHHUTEJILHOW y4eOHOH JHMTEpPaTypbl, HEOOXOAUMOI
AJIsA OCBOCHUA JUCHUIIJIMHbI.
5.1 OcHoBHas JiuTEepaTypa:

1. M. [labynun. Teopus ¢yHKUMH  KOMIUIEKCHOTO  IepeMeHHoro /
M.U.1labyuun, FO.B. CumopoB. — 3-¢ usn., ucnp. u gon. — M.: JlaGopaTopusi 3HAHMIA:
JlaGopatopus 6a30Bbix 3Hanmit, 2016.- 303¢c. — ISBN 978-5-93208-209-6 (40)



2. CeemankoB A.l'., TuxonoB A.H. Teopust GyHKIIMIA KOMIUIEKCHOW TEpEMEHHOU
[OnexTponHsIii pecypc]: Yueb.:/lns By30B. — 6-¢ uzn., crepeor. — M.: ®USMATIIUT, 2010. —
336¢. — (Kypc BbIcmieit maremaTuku u Matemarudeckoi ¢usmku) — ISBN 978-5-9221-0133-2
https://e.lanbook.com/book/48167

3. [TanteneeB, A. B. Teopus ¢GyHKIMHA KOMIUIEKCHOTO TEPEMEHHOTO |
OTIEpAIMOHHOE UCYHCIICHUE B MPUMEPAX U 3a/1a4ax [DIeKTpoHHBIN pecypc]: yueOHoe mocodue /
A. B. Ilaarenees, A. C. SxumoBa. - CII6. : Jlams, 2015. — 448c. -
https://e.lanbook.com/book/67463

4. [TpuBanos, U. 1. Beeaenue B Teopuio (PyHKIHMI KOMIUIEKCHOTO HEPEMEHHOTO
[OnexTponHblii pecype] : yueOnuk / IlpuBamoB M. U. - CII6. : Jlamp, 2009. - 432 c. -
http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=322

5.2 JlonosiHuTeIbHAS JIUTEPATypa:

S. Kynpssues, Jles ImurpueBuu. Kypc MaTeMaTH4eckoro aHanusa: yaeOHUK Jis
OakaaBpoB: Y4EOHUK /IS CTYIEHTOB By30B, 00yYarOIIUXCS MO0 €CTECTBEHHOHAYYHBIM U
TEXHUYECKUM HampaplieHusM U crienuainbHocTsM. T. 3 / JI. 1. Kynpsisues ; Mock. (pHU3uKO-TEeXH.
uH-T (['oc. yH-T). - 6-¢ u3n. - Mocksa : FOpaiir, 2012. - 351 c. - (bakamaBp. ba3oBerii Kypc). -
ISBN 9785991618922 : 306.79. (50)

6. Manbixun, K. B. I36paHHble r1aBbl KOMIUIEKCHOTO aHAIIK3: y4yeOHoe mocodue /
K. B. Manbsixun, H. M. Uepnbix; M-Bo o0pa3oBanus u Hayku Poc. denepaunu, Kybanckuii roc.
yH-T. - Kpacnonap : [Kybanckuii rocynapctBennsiii yuusepcurer|, 2014. - 122 ¢. : - ISBN
9785820910685 : 34.21. (17)

7. Hemunosuy, bopuc [TaBnoBuu. COOpHUK 3a/1a4 U yHPaXHEHHUH 110
MaTeMaTHYeCKOMY aHaiIu3y : yueOHoe nocobue it By30B / b. I1. JlemunoBuu. - Mocksa : ACT :
Acrpens, 2010. - 558 ¢. - ISBN 9785170100620. - ISBN 9785271036019 : 75.00. (2)

8. JIbBoBckuii, C.M. Jlekuun mo KOMIUIEKCHOMY aHanu3y: Kypc Jjekuuit / C.M.
JIbBoBCcKHl ; HesaBucumelii MockoBckuil YHuBepcuter. - M3n. 2-e, crepeorun. - Mocksa :
MITHMO, 2009. - 136 c. - ISBN 978-5-94057-577-1 ; To xe [DnexTpoHHEI# pecypc]. - URL:

http://biblioclub.ru/index.php?page=book&id=63178 (11.09.2018).

9. ['ony6, M. B., Epemun, A. A., ®omenko, C. . HTerpanpHble npeoOpa3oBaHus U
pacripesiesieHus B 3a/1a4ax 0OpabOTKH M aHaIM3a CUrHaoB: yuel. mocodue / M. B. T'ony6, A. A.
Epemun, C. 1. ®omenko. — Kpacaoaap: Ky6anckwuii roc. yH-1, 2014. — 130 c. (12)

6. Meroanyeckue yKa3aHusli AJsi OOYYAKIIMXCH IO OCBOCHUIO IMCHUILIUHBI
(Mmonmy.Jist)

[Io xypcy mnpeaycMOTpEHO MpOBEACHUE JIEKIMOHHBIX 3aHATHI, Ha KOTOPBIX AAETCs
OCHOBHOI TeOopeTHYecKuil Marepual, JabOpaTOPHBIX 3aHATUH, MO3BOJSIIONIMX CTYACHTaM B
MOJIHOM MEpe 03HAKOMUTHCS € MOHATUSIMHU U MeToAaMu KOMIIIEKCHOTO aHa/ln3a U HaBbIKAMU UX
MPUMEHEHUEM B PEIICHUH MPAKTUYECKUX 3a]1a4.

BaxneimmmM 53TarnoM sBISETCS CaMoOCTOsITeIbHAs pabora mo aucuurumae. llenbro
CaMOCTOSITEIbHON paOOThI OaKkanaBpa sSBISAETCS yriayOJieHWe 3HaHUM, MOTyUYEHHBIX B pe3yJIbTaTe
ayIUTOPHBIX 3aHATUH. BpIpabaThIBalOTCS HABBIKM CaMOCTOATEIBHON pPabOThI. 3aKperuIsTIOTCS
OTIBIT Y 3HAHMS, MIOJTYYCHHBIE BO BPEMs JIAOOPATOPHBIX 3aHATHH.


https://e.lanbook.com/book/48167
https://e.lanbook.com/book/67463
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=322

CamocrosiTennbHass paboTa CTYJIEHTOB B XOAC H3YyYCHHS UCHUIUIMHBI COCTOWT B
BBIIIOJJHEHUM  WHIWMBUAYAJIBHBIX  3aJaHUW, 3aJaBAEMbIX  IPENOJABATEIEM,  BEAYLLIUM
1ab0paTOpHBIE 3aHATHS, MOATOTOBKH TEOPETUYSCKOT0 MaTepuana K JJa0OpaTOPHBIM 3aHATHUSM,
HAa OCHOBE KOHCIIEKTOB JICKIIMA W Y4YeOHOH IMTEpaTyphl, COTIACHO KaJCHIAPHOMY IUIAaHy W
MOArOTOBKHA TEOPETUUYECKOIO MaTrepuana K TECTOBOMY OIPOCY, 3a4ETy M 3K3aMEHY, COIJIACHO
BOIIPOCaM K DK3aMEHY.

VYka3zanus mo opopMIICHHIO padoT:

- pabora Ha Ja0OPAaTOPHBIX 3aHATHSAX M KOHCIEKTHI JIEKLUH MOTYT BBIIOJHATHCS Ha
OTAEJbHBIX JIUCTaX JINOO HEMOCPEICTBEHHO B paboueil TeTpaiy;

- O(bOpMHeHHe WHIAWBUYAJIbHBIX 3aI[aHI/II>'I KEJIATCIBbHO Ha OTACIIBHBIX JIMCTaXx.

[IpoBepka MHAMBHAYAIbHBIX 3aJaHUM MO TeMmaMm, pa3o0OpaHHBIM Ha J1a0OpPaTOPHBIX
3aHATHUAX, OCYILIECTBIISICTCS Yepe3 Hele0 Ha TeKyIeM JIa0opaTOPHOM 3aHATHH, TUO0 B TEUCHUE
HEJIeNU TI0CJIe 3TOT0 3aHATHS Ha KOHCYJIbTAIlUH.

I[JI?I PAa3BACHCHUSA HCIOHATHBIX BOIPOCOB JICKTOPOM M ACCHUCTCHTOM CXKCHCICIBHO
MMPOBOAATCA KOHCYJIbTAllUH, O BPEMCHU KOTOPBIX I'PYIIIbLI U3BCHIAIOTCS 3apaHee.

B ocBoeHUM IUCHUIIMHBI MHBAIMJAMH U JTHUIAMU C OI'paHUYCHHBIMHU BO3MOKXHOCTAMU
300POBbA OoJIbIIIOE 3HAYEHHE HMEET HHAWBUAYaJIbHAA y‘le6Ha$I pa60Ta (KOHCYJ'IBTaI_II/II/I) —
JOINIOJIHUTCIIBHOC PA3bsiACHCHUC yqe6Hor0 MaTtcpHraia.

I/IH[[I/IBI/IZIyaJIBHI)IG KOHCYJIbTalUK 110 MPCAMCTY ABJIAIOTCA  BaXHBIM q)&KTOpOM,
CHOC06CTBYIOIIII/IM HHAUBUAYyaJIU3alluu O6y‘~I€HI/I$I M YCTAHOBJICHHUIO BOCIIMTATCIIBHOI'O KOHTAKTAa
MCKAY NOpCuoJaBaTcjicM U 06y‘-IaIOHII/IMC$I HHBAJIMAOM WK JIMIOM C OI'paHUYCHHBIMU
BO3MOXHOCTAMHU 310POBbA.

VYuyebHas AeATeNbHOCTh MPOXOIUT B COOTBETCTBUM C IpadukoM ydeOHOro mpolecca.
[Tporiecc camocToATENBbHOW pabOThl KOHTPOJIMPYETCS BO BpeMs ayJUTOPHBIX 3aHATUH H
UHIMBUYaNbHBIX KOHCYyNIbTanuil. CamocTosTenbHas paboTa CTyA€HTOB MPOBOAUTCS B (hopMme
W3Y4YEHHs OTACIBHBIX TEOPETUUYECKUX BOIPOCOB IO MPEAIaraéMoi JIMTEPAType U BBIOJHEHUU
NPaKTUYECKUX 3a/laHUi 10 pa300paHHBIM BO BpeMs ay IUTOPHBIX 3aHATHIA IpHUMeEpaMm.

@DOH/T OLICHOYHBIX CPEACTB TUCHHUIIUHBI COCTOUT U3 CPEACTB TEKYIIEro KOHTPOJS (CM.
CIIMCOK 33/1a4 ¥ BOIIPOCOB KOJJIOKBHYMa) U UTOTOBOM aTTEeCTalluy (3a4eTa, SK3aMeHa).

B kauecTBE OLEHOYHBIX CpEACTB, HCIOJB3YEMBIX I TEKYIIEro KOHTPOJIA
yCIIEBa€MOCTH, IPEATIaracTcs IMepedeHb BOIPOCOB, KOTOpbIE MPOPadaThIBAIOTCA B IPOLECCE
OCBOEHHUsI Kypca. JlaHHBIN IepedyeHb OXBAThIBAET BCE OCHOBHBIE pa3felibl Kypca, BKIOYast
3HAHUA, TTOJIYYAaCMBIC BO BPEMA CaMOCTOSITEIIFHOM pa6OTI)I. KpOMe TOro, Ba*XHbIM 3JIECMCHTOM
TEXHOJIOTMHM SBJISIETCS CAaMOCTOSTENBbHOE PEIIEHHWE CTyJEeHTaMHM M cJada 3aJaHuil. ITo
MOJIHOCTBbIO MHAMBHIyalbHas (opma oO0yueHus. CTyIeHT paccKa3blBa€T CBOE pELIEHUE
IIPENoAaBaTel0, OTBEYAET Ha JOTIOIHUTEIbHBIE BOIPOCHI

Kpurtepun BbicTaB/IEeHUS] OLIEHOK.

O11eHKa «OTIIHIHO:

— CHCTEeMaTU3WPOBAaHHEIE, TyOOKHUE U MOJIHBIE 3HAHUS M0 BCEM pasjielaM TUCIUILINHBI,
a TaKkKe 10 OCHOBHBIM BOIPOCAM, BBIXOSIINM 3a MPeAesbl yueOHON MporpaMMBl;

— TOYHOE HCIOJb30BAHUE HAYYHOM TEPMHMHOJOTUU CHUCTEMATHUUYECKHM TPaMOTHOE U
JIOTUYCCKHU HpaBI/IJ'H)Hoe HN3JIOKCHHUC OTBCTA HA BOHpOCBI;



— 0Oe3ylpeyHoe BiaJe€HHE MHCTPyMEHTapueM Yy4yeOHOM [UCHMIUIMHBI, YMEHHE €ro
3¢ PEKTUBHO UCIIOJIF30BaTh B TOCTAHOBKE HAYYHBIX U MPAKTUYECKUX 3a]1a4;

— BBIpa)KE€HHAsI CIIOCOOHOCTh CAMOCTOSITEIIbHO U TBOPUYECKH PEIlaTh CIOKHBIE TPOOJIEMbI
Y HECTaHJApTHBIC CUTYyaLUH;

— 10JHOe U TIiuy0OKOoe YCBOGHME OCHOBHOM M JIONOJIHUTENIBHOW JIMTEpaTyphl,
PEKOMEHI0BaHHOH y4eOHON MPOrpaMMoOii MO JUCHUILINHE;

— YMEHHE OPHEHTHPOBATHCS B TEOPUAX, KOHUEMHIMAX U HANPABICHUIX JUCLHUIUIMHBI U
JlaBaTb UM KPUTHYECKYIO OLICHKY, UCIIOJIb3Ysl HaAy4YHbIC JOCTUKEHHUS IPYTUX JUCLUIUIVH;

—TBOpYECKasi CaMOCTOATENbHAs paboTa Ha NMPaKTHYECKUX/CEeMHHAPCKUX/Ia00paTOPHbIX
3aHATUSAX, AKTHBHOE YYacTHE B TPYMNIOBBIX OOCYXICHHSX, BBICOKHHA YpPOBEHb KYJBTYPHI
VICIIOJIHEHUS 3aJJaHN;

— BBICOKMH YpOBEHb C(OPMHUPOBAHHOCTH 3asBICHHBIX B paboyeil mporpamme
KOMIIETECHIINH.

OneHka «xopoIo»:

— IOCTaTOYHO IIOJIHBIE U CUCTEMAaTU3UPOBaHHbBIE 3HAHUSA 110 JUCLIUILINHE;

— YMCHHME OpPUEHTHUPOBATHCA B OCHOBHOM TEOPHAX, KOHLENIMAX M HaIpaBICHUAX
JUCLUIUINHBI U JaBaThb UM KPUTUYECKYIO OLIEHKY;

— WCIOJB30BAHUE HAy4YHOW TEPMMHOJIOTHH, JIMHTBUCTUYECKH U JIOTMYECKHU IPABHIIBHOE
U3JI0KEHUE OTBETA Ha BOIIPOCHI, YMEHHUE JieJaTh 000CHOBAHHBIE BBIBO/IbI;

— BIIQJICHUE UHCTPYMEHTAPUEM 110 AUCLMIUIMHE, YMEHHUE €r0 UCII0Ib30BATh B [IOCTAHOBKE
U pelIeHUH HAayYHbIX U IPO(ecCHOHANbHbIX 3a/1a4;

— YCBOEHME OCHOBHOM M JIOMOJHUTEIBHOW JUTEPaTyphbl, PEKOMEHIOBAHHOW y4eOHOI
IIPOrpaMMOii 110 TUCLUIUIMHE;

— caMocCTofATeNIbHas paboTa Ha MPAKTUYECKUX 3aHIATHUSIX, Y4YacTHE€ B TIpPYMIOBBIX
00CYX/IeHUSX, BBICOKUI ypOBEHb KyJIbTYphl HCIIOJHEHUS 3a/1aHUl;

— CpemHUW YpOBEeHb C(OPMHPOBAHHOCTH 3asABICHHBIX B pabodyeld mporpamme
KOMIIETCHIINH.

OneHka «yJ0BIE€TBOPUTEIBHOR:

— JI0CTaTOYHbII MUHUMAaJIbHBIN 00bEM 3HAHUN 1O AUCLUILIMHE;

— YCBOEHHUE OCHOBHOM JIMTEPATYPhl, PEKOMEHIOBAHHON YU4EOHOH MpOTrpamMmMoi;

— YMEHHME OPHUEHTHPOBATHCS B OCHOBHBIX TEOPHUAX, KOHLENIUAX U HAIPABICHUAX I10
JUCLUIIJIMHE U 1aBaTh UM OLICHKY;

— WCIOJb30BAHUE HAYYHOW TEPMHUHOJIOTMM, CTUIMCTUYECKOE U JIOTUUECKOE U3JI0KCHUE
OTBETA Ha BOMPOCHI, YMEHUE JIeTIaTh BHIBObI O€3 CYIIIECTBEHHbIX OIINOOK;

— BJIaJICHUE WHCTPYMEHTapueM Y4eOHOM AMCLUIUIMHBI, YMEHHE €ro HCIOJb30BaTh B
pELIEHUH TUIIOBBIX 3a/1a4;

— YMEHHE 101 PYKOBOJACTBOM IIPENOAABaTEINs pellaTh CTaHAAPTHBIE 3a1a4H;

— pabora noj pyKoBOJCTBOM IIpernoAaBaTelisi Ha MPaKTUYECKUX 3aHATHUAX, JOIMYCTUMBbII
YPOBEHb KYJIbTYPbI HCIIOJTHEHUS 3a1aHUN;

— JIOCTaTOYHBI MUHUMAaJIbHBIM ypOBeHb CHOPMUPOBAHHOCTH 3asBJIEHHBIX B padoueit
porpaMmme KOMIIETEHLIUHN.

OreHka «HEyA0BIECTBOPUTEIBHON:

— (pparmMeHTapHBIC 3HAHMS 10 JUCLUIUINHE;

— OTKa3 OT OTBETa (BBIOJIHEHUS TUCbMEHHON padoThI);

— 3HaHWE OT/AEIbHBIX HCTOYHMKOB, PEKOMEHJIOBAHHBIX Yy4eOHOH mporpammon 1o
JUCLUTIIINHE;

— HEyMEHHE UCI0JIb30BaTh HAYYHYIO TEPMUHOJIOTHIO;

— HaJIn4yKe rpyobIX OMIMOOK;

— HU3KUHN YPOBEHb KYJIBTYPbI UCIIOJIHCHUS 3aJaHUN;

—HU3KUM  ypoBeHb C(HOPMHUPOBAHHOCTH 3asiBIEHHBIX B palouell mporpamme
KOMIIETECHIIUH.



B ocBoeHHMM MUCHMITIMHBI WHBAIMIAMU H JIMIIAMH C OTPAHUYCHHBIMH BO3MOXKHOCTSIMHU
3I0pOBbsI OOJIBIIOE 3HAYEHHWE MMEET WHAMBHIyajbHas ydyeOHas paboTa (KOHCYJIbTAIlMH) —
JIOTIOJTHUTEIILHOE Pa3bsICHEHNE YYeOHOTO MaTepuara.

WupuBuayanbHble KOHCYJNBTAMM 10 MPEIMETY SBIAIOTCA BAXHBIM  (DaKTOPOM,
CHOCOOCTBYIOLIMM WHAWBUIYAIA3AINN OOYYCHUS U YCTAHOBJICHUIO BOCITUTATEIIBHOTO KOHTAKTA
MEXIy IMpernojaBaTesieM W OOy4aroIlMMCs HMHBAJIUIOM WM JIMIOM C OrPaHUYECHHBIMU
BO3MOYKHOCTSIMH 3JI0POBbSI.

OrneHouHbIe CpencTBA Ui HMHBAJIUIOB W JIUIl C OTPAHUYCHHBIMH BO3MOXKHOCTSMHU
3JI0POBbSI BEIOMPAIOTCS C YIETOM MX UHAWBUAYAIBHBIX IICUXO(QU3NIECKUX OCOOCHHOCTEH.

— NpH HEOOXOAMMOCTH HHBAJIMAAM M JIMIAM C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMHU
3JI0POBbS ITPEOCTABIISICTCS IOTIOJIHUTEIILHOE BPEMs JIJIsl IIOATOTOBKU OTBETA HA SK3aMCHE;

— IpU MPOBEICHUH TPOLEAYPHl OIICHUBAHUS PE3YIbTATOB 00yUEHHS] MHBAINIOB H JIUIL C
OTPaHUYCHHBIMU BO3MOXHOCTSIMH 3/I0POBBS TPEIyCMATPUBACTCSI UCIIONIB30BaHUE TEXHHUYECKUX
CpeACTB, HEOOXOIUMBIX UM B CBSI3U C UX WHAWBUIYAIBHBIMA OCOOCHHOCTSIMH;

— TIpU HEOOXOUMOCTH JIJISl O0YYAFOIIUXCS ¢ OTPAHUYCHHBIMH BO3MOXKHOCTSIMU 37I0POBbSI
U WMHBAJIWAOB TPOILEAypa OICHUBAHUS pE3YJIbTaTOB OOYYEHHS IO JUCHUIUIMHE MOXKET
MPOBOJIUTHCS B HECKOJIBKO ATAIIOB.

[Iponienypa oneHMBaHUsI Pe3yJIbTATOB OOYYCHHS WHBAIWIOB M JIUI] C OTpaHUYCHHBIMHU
BO3MOXXHOCTSIMH 3JIOPOBbSI 110 TUCIMILIMHE MPEIyCMaTpUBacT MpeJoCTaBIeHue HH(MOpMAIMK B
dopmax, aanTUpOBaHHBIX K OTPAHUYCHUSM HX 30POBBS M BOCTIPUSATHS HH(POPMAIIHH:

J1J1s1 JII C HApYIICHUSIMH 3PEHHSL:

— B I1€YaTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (hpopMe 3IIEKTPOHHOTO IOKYMEHTA.

JUist i1 ¢ HapyIIEHUSIMH CITyXa:

— B IIeYaTHOM (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

J1J1s1 JIUI ¢ HApYIICHUSIMH OTIOPHO-JIBUTATEIBHOTO arapara:

— B mieyaTHoOU hopme,

— B (hpopMe 3JIEKTPOHHOTO IOKYMEHTA.

JlaHHBIN TIepeYeHb MOXET OBITh KOHKPETH3MPOBAaH B 3aBHCHMOCTH OT KOHTHHTEHTA
00y4aronuxcs.

7. llepeueHb MHGOPMALMOHHBIX TEXHOJIOTHIi, HCNOJIb3yeMbIX NPH OCYLIECTBICHUHN
00pa30BaTeIbHOIO NMpoecca Mo AUCHUILIHHE.

7.1 llepevyenb HHPOPMALMOHHO-KOMMYHUKAMOHHBIX T€XHOJIOTHIA.

WHudopmanroHHbIe TEXHOJIOTUN — HE IPEYCMOTPEHBI.

7.2 TlepeyeHb JMUIEH3HMOHHOTO W CBOOOJHO PACHPOCTPAHSIEMOr0 NMPOrPaAMMHOIO
o0ecrmeyeHn.
[IporpamMmMHoOe obecrieueHue - He IPeTyCMOTPEHO.

7.3 IlepeyeHb cOBpeMeHHBIX NMPO(ecCHOHANBHBIX 023 JaHHBIX U MH(POPMALMOHHBIX
CIIPABOYHBIX CHCTEM

1. Dnekrponnas oubnuoreunas cucrema eLIBRARY.RU (http://www.elibrary.ru)

2. DnektpoHHas OuOnmoTeyHast cucreMa «YHuBepcuteTckas OmbOmmorexka ONLINE»
(http://www.biblioclub.ru)

3. OBC Uznarensctia «Jlanby http:/e.lanbook.com/ OO0 U3natenscTBo «JIaHb»

4. OBC «YHuBepcurerckas oubimmoTeka oHmainy www.biblioclub.ru OOO «/lupexT-Menuar



http://www.elibrary.ru/
http://www.biblioclub.ru/
http://e.lanbook.com/
http://www.biblioclub.ru/

8. MaTepnaﬂbno-Texnnqeckoe o0ecneyeHue 1mo AUCHHUITIJINHE

MaTepI/IaHBHO'TCXHI/I‘IGCKOG obecmeueHue JUCHMITIIIMHBI 1

No Bua pabor
OCHAIIICHHOCTh
1. JlexunoHHble 3aHATUSA | JIeKIMOHHBIE ayJUTOpPUHU, OCHALICHHBIE MPE3EHTALNOHHOM
TEXHUKOU (IIPOEKTOpP, FKpaH, HOYTOYK) U COOTBETCTBYIOIIUM
nporpammHbIM obecniedeHueM (I110): A305, 133.

2. JlabopaTopHbIe AyauTopuu s IPOBEIeHUS JTa00OPATOPHBIX U MPAKTUIECKUX

3aHATHS 3aHATHUMA, OCHAIEHHBbIC y4eOHOW MeOeNblo (CTOJBI, CTYJbS),
COOTBETCTBYIOIICH KOJMUYECTBY CTYACHTOB, qockoii: 133, 149,
150.

3. ['pynnossie Ayautopun A305, 133, 150, 148, . ocHameHHbIe y4eOHOU
(MHIUBHTYATIbHBIC) MeOenbI0 (CTOJIBI, CTYJIbs), NMPE3EHTAIIMOHHOW TEXHUKOW IS
KOHCYJIbTAITHU MIPOBEJICHHS TPYIIOBBIX ¥ MHAMBUAYAIbHBIX KOHCYJIbTAIIUI

4, Texymmuit  koHTpousb, | Aynutopun A305, 133. ocHamienHbsle y4eOHOUW MeOebIO
MIPOMEXYTOYHAS (cTOMBL, CTYJIBS)
aTTecTaIus

5. CamocrosiTenbHas Kabuner st caMOCTOSITENIBHOH  pabOThI, OCHAIICHHBII
pabora KOMIIBIOTEPHON TEXHHUKOW C BO3MOYKHOCTBIO TOJKIIOYCHHS K

cetu «lHTEpHET», NMPOrpaMMOM 3KPAaHHOIO YBEIWYEHUA U
00€CIEeYeHHbIN JOCTYIIOM B 3JEKTPOHHYI HH(OPMaIOHHO-
oOpa3oBaTenbHyI0 cpeny yHuBepcurera: 102-A, a Takke
CTYACHTUYECKUH uMTanbHbIi 3a1 6ubimmuoreku Kyol'y (x.109C)
U 3a] JOCTyNa K 3JEKTPOHHBIM pecypcaM U Karajoram (K.

A213).




