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PaGouass mporpamma coctaBiena B coorBerctBuM ¢ PI'OC BO 1o
HanpasieHuto noarotosku 01.03.02 IlpuknagHas marematuka U MHGOPMATHKA,
YTBEP>KICHHOTO MpHKa3oM MuHucTepcTBa 0oOpa3oBaHus M Hayku Poccuiickoit
®eneparu Ne 9 ot 10 siuBaps 2018 roga u OINOIL.

[Iporpammy cocraBui(u):

K.bu3-mar.H, noneHt JAbayenko C.B.

N.O. ®amunust, OIHKHOCTB, yUeHas! CTEIIEHb, yUeHOE 3BaHUE MOATHKCH

npenoaaBaredab MaciioBa E.1O.

n.0. q)aMI/IJ'II/IH, JOJDKHOCTD, YUC€Has CTCIICHb, YY€HOC 3BaHUC HOAIINUCH

Pabouass mnporpaMma JUCHMIUIMHBI YTBEpXKACHA Ha 3acedaHud Kadenpsl
uHpopMaTuku 1 MaTeMaTuk mpotokosa Ne 9 ot 280.05.2024.
YTBepxaeHa npotokosom Yuenoro Cosera guimana NelO ot 28.05.2024.

W.o.3aBeaviomiero kagenpsl (BBITYCKAOIIEH)

K.3.H., nonenT Heoputosa S.T. %"

(hamMuIHs, MTHATIHAIIBI MIOATKCH

Pabouast mporpamma omo0peHa Ha 3aceaHud Y4eOHO-METONYECKON KOMHUCCHH
¢dunmana nporokoa Ne 1 ot 28.05.2024.

Penen3eHTnl:

1. O.B.Kosanésa — nupexkrop OOO «®Dopkonga»
2. A.C.Kynun — I'enepanbhbiii nupekrop OO0 «AUTU BU3HEC 0Dy,
r. HoBopoccuiick



1 Hesn u 3a1a4u U3y4YeHUsl TUCUUILIMHBI.
1.1 Ileab ocBOEHUS AUCHUILIHHDI.

[lenpto mpemofaBaHUsl W HW3Y4YeHHsS] AUCHUIUIMHBI «KOMIUIEKCHBIN aHaNu3» SBIsIETCA
(dbopMupoBaHHe MpeICcTaBICHU 00 0000IIEHUAX MOHATUI MaTeMaTUYeCKOro aHajau3a Ha ciydai
GyHKIUH KOMITJIEKCHBIX MEPEMEHHBIX, (DYHKIMOHATIBHBIX PSAIOB, HHTETPAJIOB C MapaMeTpaMu U
TEOpUHU TOJIS, a TAKXKE UX POJIM B CUCTEME MAaTEMaTHYECKHMX HAayK U B MPUIIOKEHHUSIX JIPYTHX
€CTECTBEHHOHAYYHBIX JUCIHUIUIMH.

1.2 3agauu AMCUHMIIMHBI

(hopMUpOBaHHE y CTYACHTA IPECTABICHUN 00 OCHOBHBIX MOHITHIX U METOAAX
Teopun QpyHKIMI KOMIIJIEKCHOTO IEPEMEHHOTO;

Bpra60TKa HaBBIKOB HMCIIOJIB30BaHHA MCTOA0B KommniekcHoro aHanusa u TeOpI/II/I
IOJIAA AJId PpCIICHUA TCOPECTUUYCCKUX W TPUKIIAAHBIX 3a1a4;

1.3 MecTo IMCUHMIJIMHBI B CTPYKTYpe 00pa30oBaTe/ibHOI MPOrpaMMBbl.

Juctunnuna «KOMIUIEKCHBIM aHanu3» OTHOCHTCS K BapuaTUBHOW dYactu brioka 1
«JIMCUMIUIMHBL U MOJLYJIH.

Jns u3ydeHus: AMCUMIUIMHBI CTYAEHT JOJDKEH BJIAIETh 3HAHUSAMH, YMEHUSIMA 1 HABBIKAMU
[0 TUCHUILINHE «MaTeMaTHYeCKUN aHaIINu3Y.

3HaHMsI, MOJIyIaeMbIC IPU U3yYCHUU JUCIUTUTHHBI « KOMITTICKCHBIN aHanm3», GOPMHUPYIOT
npoeCCHOHANIbHBIE ~ KOMIIETEHIIMU CTyJaeHTa B oOmactu [lpuknagHoii  MaTeMaTHKH,
HCIIOJIB3YIOTCSA B €CTECTBEHHOHAYYHBIX U MaTeMaTUYeCKuX quciurinHax bioka 1.

1.4 TIlepeyeHb NJAHMPYEMBbIX Pe3y/JbTATOB 00y4eHHS MO AUCHHUILIMHE ,
COOTHECEHHBIX C INIAHNPYEMBbIMH Pe3y/JIbTATAMH OCBOCHHS 00pa30BaTEJIbLHOM
MpOrpaMmbl.

N3yyenne nanHo# yueOHON TUCIUIUIMHBI HAPaBJIEHO Ha OPMUPOBaHUE y 00yUaIOIIUXCSI
CIEAYIOINX KOMIETEHIIHI:

KOZ[ W HAUMCHOBAHUE MHAUKATOPA JOCTUIKCHUS PeSyJ’ILTaTBI O6y‘IGHI/I$I 10 JTUCIHUITTIMHE
KOMIICTCHIIH

OIIK-1 Cnoco0eH npuMeHSITh (PYHAAMEHTAJIbHbIE 3HAHUS, 0Jy4eHHbIE B 00/1aCTH MATEMATUYECKUX U (MJIH)
eCTeCTBEeHHBIX HAYK, M HCI0JIb30BaTh UX B NPO(ecCHOHAIBHOH qeATeTbHOCTH

HOIIK-1.1 (06.016 A/30.6 3n.3) CnocobeH | 3HaeT TeopeTHYECKHE OJIOKEHHMS, JISKAIUE B OCHOBE
MIPUMEHSITh byHaaMeHTalIbHbIC 3HaHHs, | TOCTPOCHUS TEOPUU U METOJIOB KOMILJICKCHOT'O aHAJIN3a
MTOJTyYeHHBIE B 00JIACTH MaTeMaTHIECKHUX U (WJIIH)
€CTECTBEHHBIX HayK, W WCIIONb30BaTh WX IIpU
aHaJIM3e MPeIMETHON 00JI1acTH

YMmeeT m0Ka3bIBaTh YTBEP)KIACHHS, BHIOMPATh METOJBI JUIS
peuieHus 3aJad KOMIUIEKCHOIO aHajiu3a U IPWIOKEHUH
Teopuu (YHKIUH KOMIUIEKCHOTO IIEPEMEHHOTO M TEOPHH
T10JIs1

BnaﬂeeT OCHOBHBIMU ME€TOJaMU PCHICHUA THUIIOBBIX 3aJdayd
KOMIIJICKCHOI'O aHaJlh3a, CII0CO0EH MMPUMEHATH 3TU METO/IbI
JUT peIICHUSI KOHKPETHBIX MPUKJIaJAHbIX 3a/1a4




IIK-1 CniocoGeH pemaTh aKTyaJibHbIe U 3HAYHMbIE 32/1a4M NPUKJIAHO MaTeMaTUKH U HHpopMaTHKH

HIIK-1.8 (40.001 A/02.5 p.2) JledareapbHOCTS,
HATpaBJICHHAs Ha PCIICHUC 3a/1a4 aKTyallbHbIC U
3HAYMMBIC 33aJa4d TPUKIATHOW MAaTEMATHKH U
HHpOPMATHKK  aHAINTHYECKOTO  Xapakrepa,
MPEIoaraluX BBIOOP W MHOrooOpasme
AKTYyaJIbHBIX CIIOCOOOB PEIICHUS 3a/1a4

TIOJIOKCHUA

3HaeT OCHOBHBIC TIOHATHA,

u METOAblI KOMIIJICKCHOI'O aHaJIu3a

VYMeeT UCIHOIb30BaTh NOJIYUYCHHBIC 3HaHUA [JI1 PCHICHUSA
MAaTeMaTU4YCCKUX U NPUKIAAHBIX 3a1a4

Bnaneet HaBbIKamMu MPaKTUICCKOI'o MMPpUMCHCHU A 3HaHUM

Kon n HanmeHnoBanue WHANKATOpa JOCTUKCHUA

Pe3ynpraTel 00yueHNs IO AUCIUIUINHE

KOMIICTCHIIH

teopuu 1o 1 TOKIIL.

2. CTpyKTypa U copep:KaHue TUCHUTTHHbI
1.1 Pacnpeesienue TPyA0EMKOCTH JUCHUILIMHBI 110 BUAaM padoT

Oo6mas TPYIOEMKOCTh JUCIUIIIIMHBL COCTABIISIET O 3au.en. (180 wacoB),ux
pacmpezenieHue Mo BuaaM padoT MPECTABICHO B TAOIHIIE
Bun yuebHoi paboThl Bcero CemecTtpbl
4acoB (dachrn)
4 cemectp

KonrakTHasi paGoTa (Bcero), B ToM 4HcJIe: 116,5 116,5
AyIuTOpHBIE 3aHATHS (BCEro) 112 112
B ToMm uncne:
3aHATHS JEKIIMOHHOTO TUTIA 48 48
JlaGopaTopHblie 3aHITHS 64 64
HNuas koHTaKkTHasi padoTa 45 45
B Tom uncne:
Kontponupyemas camoctositensHas padota (KCP) 4 4
[Tpomexyrounas artectanus (MKP) 0,5 0,5
CamocrosiTesibHas padoTa, B TOM 4uCJIe: 18,8 18,8
[TpopaboTka yueOHOTO MaTepuaa 13,8 13,8
BbinonHeHHe UHAWBHIYAIBHBIX 3a1aHUI 3 3
IToAroToBKa K TEKYIIEMY KOHTPOJIO 2 2
Kountpous
[ToaroToBka K 3K3aMeHy 447 447
Oo6masi Tpy10eMKOCTh yac. 180 180

B TOM 4HCJIe KOHTAKTHAas padoTa 116.5 116.5

3a4. e/l 5) 5)

1.2 Conep:xanue TMCHHNIHHBI

Pacnpenenenue BunoB yueOHOI pabOThl U UX TPYAOEMKOCTH IO pasjenaM JUCLUILINHBI,
u3ydaemsble B 4 cemecTpe (ounas ¢hopma)



KonunuecTBo vacoB
Ne HaumMeHoBaHue pa3aeion AynuropHas  |BueaynuTopHas
Bcero paborta paborta
J JIP CPC
1 2 3 4 6 7
1. |DnemMeHTHI TEOpUH TOJIS 21,7 4 4 10,7
2. |OyHKIUH KOMIUIEKCHON TIEpEeMEHHOM 44,6 18 24 12,7
3 OCHOBHBIE TEOPEMBI TEOPUU AHATUTUUECKUX 44 14 18 13,1
" | dyHKIHI
4 Briuucnenue unTerpanoB meronamu teopuy| 34,6 9 12 9,1
" lanaymTHYeCKUX (PYHKITHI
5. |uterpanbl, 3aBUCALINE OT TapaMeTpa 27,6 3 4 18,1
6. |O630p mpoiiAeHHOr0 MaTepraa 12 2 4,1
Bcero no pazaenam AMCHUTUIMHBI: 175,5 48 64 67,8
KonTtponupyemas pabota cryaenta (KCP) 4
[Ipomexyrounas arrectauus (UKP) 0,5 0,2
HUmoeo no oucyuniune: 180 48 64 68

[Tpumeuanue: JI — nekuun, JIP — naGoparopubie 3anarus, CPC — camocrosTenbHas paboTa
cryaenrta, KCP — korTponupyemas padota crynenta; MKP — nnas konTakTHas padora.

1.3 Conep:xanue pa3iesioB AU CHUNIHHBI

TEOPHUH TOJIA

[Totox BekTOpHOro mojus. ITOTOK BEKTOPHOTO MO

yepes 3aMKHYTYIO MIOBEPXHOCTb. ®opmyna
I'ayccaOctporpanckoro. JluBepreHuuss BEKTOPHOIO
TOJIS.

PacuerHas ¢dbopmya. dopmyna ["aycca-
OcTporpaackoro B TepMHHAX TEOPUH NoJisi. OCHOBHBIE
CBOICTBa JINBEPTCHIINH. dusnueckuit CMBICII
KPHUBOJIMHENHOT O HHTETpaja BTOPOT'O poxa.

Hupkynauus BektopHoro nois. [lonsitue, puznueckuit
cmbici. Pacdetnas gopmyna. PoTop BekTOpHOTO MMOS.
[Tonsitue. Pacuetnas ¢dopmyna. Ilpumep mons c
MOCTOSAHHOW 3aBuUXpeHHOoCThiO0. Dopmyna Crokca.

Teopema B pa3BepHyTOM BHuae. DopMynupoBKa B

131 3aHATHSA JEKIIUOHHOTO TUIA
Ne HaumenoBanue dopma TEKyIIEro
) paszcia Conepxanue pasaena KOHTPOJIA
1 2 3 4
1.| Onementsl |CkanspHble U BEKTOPHBIC MOJS, UX XapPaKTEPUCTUKU. K




TCPMUHAX TCOPHUHU IT10JIA.

OyHKIUU
KOMILIEKCHOH
MEPEMEHHOMN

[lonsitue komrmuiekcHoro uyucna. Omnepauuu Haj
KOMIUIEKCHbIMU 4yMciiaMu. Onepanuy BO3BEICHUS B
CTENEHb W W3BJCYCHHE KOpPHS n-d CTENEeHH U3
KOMILUIeKCHOro uwucina. [lpeaen mocnepoBaTenbHOCTH
KOMIUIEKCHBIX uucen. HeorpannueHHO BO3pacTaroimiue
MOCJIEIOBATEILHOCTH. BECKOHEUHO ynajeHHash TOYKa
MuoxectBa B C. OyHKIIMN KOMIUIEKCHOM NEPEMEHOM.
OcHoBHble noHsATHA. [Ipenen QyHKIMM KOMIIEKCHOM
nepeMeHHoi. HenmpepbhIBHOCTh (PYHKIIMK KOMILIEKCHOM
MIePEMEHHO. HuddepenunpyemMoctsb byHKIUH
KOMIUIEKCHOW mnepemeHHou. YcnoBue Kommu-Pumana.

['eomeTpryeckuii CMBICT IPOU3BOAHOMN (PYHKIIMH
1

KOMIUIEKCHOU nepemeHHor DOyukuus - . JIunelinas

GyHkuusa = + . OyHKUMU = U V

K, O

JpoOHo-nuHeiHas ¢pyHkuus. Teopema 00 ornpeneneHuu
ApoOHO-TMHEHHON (YHKIMH TpeMs IapaMd TOYeK.
KpyroBoe cBoiicTBO  JpOoOHO-TMHEHHOW  (YHKLHUU.
Teopema © CHMMETPHUYHBIX TOYKax [uIg JIPOOHO-
JIMHEWHOU byHKIUN IToka3zaTenbHas 51
norapumuueckas ¢QyHkiun. Oynkuus JKykoBckoro
Tpancuenaentuoie pyHkuuu B C.




OCHOBHEBIE
TEOPEMBI
TEeOpuun
AHAJIMTHYECKHUX

byHKIMII

[Tousitue unrerpana B C. CymectBoBanue. OCHOBHBIE
CBOMCTBA.

Brruucnenne uHTErpana oT GyHKIIMH KOMIUICKCHOM
MepEMEHHOMN

Teopema Ko Teopema Komu 11t MHOroCBA3HOM
obnactu

MHTErpan oT byHKIUN
KOMIIJIEKCHOU IIEPEMEHHOM. AHaJIUTUYHOCTh
HEONPEIEIEHHOT O MHTErpaa. [TepBoobOpaznas.
WNurterpanbuas ¢opmyna Komm. Teopema o cpemnem.
[Ipon3BoiHbIE BBICIIUX MOPSIKOB ISl aHAITUTUYECKUX
bynkumii. Teopema JlmyBwmuia. Teopema Mopepa
[Tonsitue pynkunoHanbHoro psga. CXoauMOCTb.
PaBnomepnass cxomumocts. Ilpusnaku Komm u
BeiiepmTpacca paBHOMepHOU cxoauMocTu. Teopema o
HENPEPHIBHOCTH PABHOMEPHO CXOJSLIETrOCs psaa W3
HenpepeIBHBIX  (QyHKIUA. Teopema O MOYWIEHHOM
MHTErPUPOBAHUU PABHOMEPHO cxozsuierocs psiaa B C.
Teopema o mowieHHOM  auddepeHInpOBaHUH
paBHOMepHO cxopsuierocs psaa B C. CreneHHble psabl
. Teopema AbGensi.

CnenctBus u3 reopembl Abens. Psna Teitnopa. Teopema

Heonpenenennsriit

Teitnopa

Hymn AHAJIMTUYECKON GyHKIHH.

Teopema eqMHCTBEHHOCTH

Psan Jlopana. Ob6macte cxogumoctu psina Jlopana.
Teopema 00 OJIHO3HAaYHOM [IpE/ICTaBICHUH
AHATUTUYECKOM byHKIIUN psaoM Jlopana.
M3onupoBanHble  0COOBIE TOYKH  aHATUTHYECKOU
¢ynkuuu. Kiaccudukanus M30IUPOBaHHBIX OCOOBIX
TOYEK.

[ToBenenue aHanMUTHUECKOW (PYHKIMM B OKPECTHOCTH
U30JIMPOBAaHHON 0c000i Touku. OmnpeneneHue BbYETa
aHaTUTHYECKOW (DYHKIIMM B HM30JIMPOBAHHOW 0COOOM
Touke..Pacuetneie popmyiel 11 nomocoB. OCHOBHas
TEOpEMa TEOPUU BBIUYETOB. BBIYET aHATUTHYECKOU
GbyHKIMM B OECKOHEYHO yjaajgeHHoH Touke. Teopema o
CyMMe Bcex BelueToB. ClieicTBHE U3 HEe

T,0

Breruucnenue
WHTETPaJIOB
METOJaMH
TEOpUHU
AHATMTHYECKUX

J-ZT: R( . ) d
Brruncienue HHTECTPAJIOB BUAA -0 cos@,sing (P

[ee]
Brruucnenue nHTerpaigoB Buaa f—oo f (x)dx_
Jlemma JKoprana. Beruucienve HHTErpaioB BUaa

[oe]

[-= 0.

T,0

byHKIHII




5.| Harterpansi, | UHTerpanbl, 3aBucsamme oT mnapamerpa. I[lonstue T,0
3aBHUCSIIKE OT | PABHOMEPHON CXOJUMOCTU U MpeneiabHOW (PyHKIHU.
mapamerpa Kputepuit Komu. Teopema o mpeaeiabHOM Iepexone
M0J1 3HAKOM COOCTBEHHOI'O MHTErpalia, 3aBUCALIETO OT
napamerpa. Teopema 0 HEMPEPHIBHOCTU COOCTBEHHOIO
WHTErpana, 3aBUCSIIEr0 OT mapaMerpa. Teopema o
muddepeHnmpoBanun, TeopemMa 00 HHTETPUPOBAHUHU
COOCTBEHHOT'0 WHTErpaa, 3aBUCALIETO OT MapameTpa.
HecoOcTBeHHBINM HHTErpa, 3aBUCSIINA OT HapaMeTpa.
PaBHOMEpHAst cXOAMMOCTh M JOCTATOYHBIC YCIOBHS
paBHOMepHOI cxoaumoctu (Beitepmrpacca, Abens,
Hupuxie).
Teopema 0 mpeaenpHOM IEpPeEXOA€ I1OJ 3HAKOM
MHTErpajia U TeopeMa O HENpPEepbIBHOCTH HHTErpaia,
3aBHUCSILEr0 OT mapameTrpa. Teopema 00 W3MEHEHUU
MOpSJIKAa  HWHTETPHPOBAHHS  JUII  HECOOCTBEHHOIO
MHTErpaa, 3aBUCAIIEro OT apaMerpa.

B-¢dynkuus, e€ coiictsa. I'-¢hyHKus, €€ cBOHCTBA.
Ces3p Mexny ['-pynkiueit u B-pynkuueit

[TonsTue nnTerpanbHbIX Npeodpasoanuii Jlamaca,
Oyppe u  Memuna. Ilpambie u  oOpaTHbIe
npeodpazoBanus. OCHOBHbIE CBOWCTBAa MHTETPATbHBIX
npeoOpa3oBaHU W HMX OPWIOXKEHUA. MeToabl
BBIYHCJICHHS HA OCHOBE TEOPUU BBIUETOB.
[Tpumeuanue: 3amuta 1aboparoproii padotsl (JIP), Beimonunenue kypcosoro mpoekra (KIT),
KypcoBoii pabotsl (KP), pacuetHo-rpaduueckoro 3aganus (PI'3), nanucanue pedepara (P), scce
(9), xomnoxBuyM (K), rectuposanue (T), onmpoc no 3Hanuto Teoperrndeckoro marepuana (O) u 1.1.

1.3.2 3aHATHA CEMUHAPCKOro THNA (MpaKTH4ecKue /
CeMHUHAPCKHe 3aHATHSA/ JIa0opaTopHbIe padoThl)

dopma TEeKyIIEero
Neo HaumenoBanue nabopatopHbsIx padboT P Y
KOHTPOJIS
1 3 4
1. CkansgpHoe 1 BEKTOpHOE nose, nuddepeHnnaibHble BeinonHeHne NpakTHYECKUX
OIEPaTOPBI: IPAJUEHT, TUBEPIEHIMS U POTOP BEKTOPHOTO  |MHIMBUIYaIbHbIX 3aaHUiA,
OJIst KOHTpOJIbHAsA paboTa

2.| Hupkymnsimus, potop BekTopHOTO 1071 @opmyna Ctokca | BbImonHeHHE MPaKTHYECKIX
VHJMBUyalIbHBIX 3aJaHUN,
KOHTpOJIbHast paboTa




IToTOoK BEKTOPHOTO IOJIA

BeinosiHeHre MpakTUYECKUX
WH/IMBUYaJIbHBIX 33/1aHUH,
KOHTpOJIbHast paboTa

JuBeprenius BekTopHoro nojst. @opmyina ["aycca-
OcTtporpaackoro

BrITIOJIHEHHE TPAKTHYECKUX
WHIUBHUTyTbHBIX 33JIJaHUH,
KOHTpPOJIbHAsI paboTa

KommiekcHbie qucia, onepaiuv HaJl HUMHA

BrlnosiHeHHE TPAKTUYECKUX
WHJIUBUIIYAIbHBIX  3aJlaHUH,
KOHTpPOJIbHAs paboTa

Ineépanru BO3BCACHUA B CTCIICHb U U3BJICUCHU A KOPHS n-i
CTCIICHU U3 KOMIIJICKCHOI'O YHCJjia

BhINOIHEHHE TIPAKTHYECKHX
VHJIUBUYaJIbHbIX 3aJaHUM,
KOHTpOJIbHast paboTa

CxoauMocTh mtociienoBareibHocTeil B C

Brinonnenue MPAKTUYCCKUX
VHIUBUYaJIbHBIX 3aJaHUM,
KOHTpOJIbHAst paboTa

Cxonumocts psifioB B C

BBITIOJIHEHHE TPAKTHYECKUX
WHIUBUAYAIbHBIX 3a/IaHUH,
KOHTpPOJIbHAs paboTa

DyHKIHS KOMIUIEKCHOM IIEPEMEHHOM, HEITPEPBIBHOCTH

Brinonxnenue MPAKTUYCCKUX
VHIUBUYaJIbHBIX 3aJaHUM,
KOHTpOJIbHast paboTa

10}

HuddepenurpyemMocTs GyHKINI KOMILIEKCHOM
MIEpEMEHHOMN

BBITIOJIHEHHE TPAKTHYECKUX
WHAUBUAYAIbHBIX 3a/IaHUH,
KOHTpOJIbHAsI paboTa

11}

JIuneitnast GyHKIMsA = +

BrITIoIHEHHE TPAKTUYECKUX
WHIUBUAYATbHBIX 3a/IaHUH,
KOHTpOJIbHAsI paboTa

12

Oyukuus - !

Brimonnenue MPAKTUYCCKUX
VHIUBUYaIbHBIX 3aJaHUM,
KOHTpOJIbHasI paboTa

13

. OyHKIMH = U v

Brimonnenue MPAKTUYCCKUX
VHIUBUYaJIbHBIX 3aJJaHUM,
KOHTpOJIbHasI paboTa

14,

JpoOHo-nuHelHas GYHKIUS: OCHOBHBIE CBOMCTBA

BrInonHeHHe MPaKTHYECKUX
WHIUBUIYATbHBIX 3a/IaHUH,
KOHTpOJIbHAsI paboTa

15

. JlpoOHO-uHeiHas QyHKIHS: OTBICKAHHE MO TPEM TOYKaM,
OTOOpaXKEHUS

BrInonHeHHe MPaKkTHYeCKIX
WHIUBUIYATbHBIX 3a/IaHUH,
KOHTpOJIbHAs paboTa




16|

JpoOHo-nmuuelHast QyHKIHU: 0TOOpakeHue Kpyra,
MOJTYTIJIOCKOCTH.

BeinonHeHue
MPAKTUYECKUX
WHUBUTyATbHBIX

3aJlaHui,
KOHTpOJIbHast paboTa

17,

JpoGHo-nuHeliHas PYHKIUS: OTOOpaKEHUS JTYHOYCK.

BrITIOJIHEHHE TPAKTHYECKUX
WHIUBHUTyTbHBIX 33JIJaHUH,
KOHTpPOJIbHAs paboTa

18

[TokazarenbHas u orapupmudeckas GpyHkuuu. Mx
0TOOpakeHUs!, CBOICTBA

BeinonHenue
MPAKTUYECKUX
WHUBUTyATbHBIX

3aJIaHui,
KOHTpOJIbHast paboTa

19,

Oynkims KykoBckoro

BrITIOJIHEHHE TPAKTHYECKUX
WHIUBHUTyTbHBIX 3aJIJaHUH,
KOHTpPOJIbHAs paboTa

20

TpancuenenTHeie GyHKIMA

Brinonxnenue MPAKTUYCCKUX
VHIUBUYaJIbHBIX 3aJaHUM,
KOHTpOJIbHAst paboTa

21]

WuTerpan ot pyHKIUN KOMIUIEKCHOM MTepeMeHHON

Brinonxnenue MPAKTUYCCKUX
VHIUBUYaJIbHBIX 3aJaHUM,
KOHTpOJIbHast paboTa

22,

Wnrerpanbuas popmyna Komm

BBITIOJIHEHHE TPAKTHYECKUX
WHIUBUAYAIbHBIX 3a/IaHUH,
KOHTpPOJIbHAsI paboTa

23

CxonuMocCThb cTeneHHBIX paaoB. Panuyc cxoqumoctu

BreinonHeHue
MPAKTUYECKUX
WHIUBUTyATHHBIX

3aJIaHu,
KOHTpOJIbHasI paboTa

24,

Psn Teitnopa. Pa3noxxenue GpyHKIMHA.

BrInonHeHne MpakTHYeCKUX
WHIUBUAYATbHBIX 3a/IaHUH,
KOHTpOJIbHAs paboTa

25

. Psig Teitnopa. Metoa HeompeieleHHbIX KO GUIIMEHTOB,
puioxkeHus psanos Teinopa

BrInonHeHe MpakTHYeCKUX
WHIUBUIYATbHBIX 3a/IaHUH,
KOHTpOJIbHAsI paboTa

26, Hynu ananutnyeckoit pynkuuu. Iopsaok Hyms. BelInonHeHne npakTU4eCKux
N3onupoBaHHbIE 0COOBIE TOUKH, KPATHOCTD MOJIIOCA WHJUBHIyaJIbHBIX 3aJJaHUH,
KOHTpOJIbHast paboTa
27| Paznoxenue B psin Jlopana B okpecTHOCTH TOUKH z=0 U z=co | BBITIOTHEHUE MTPAKTHYECKUX

VHIUBUYaTbHBIX 3aJJaHUM,
KOHTpOJIbHasI paboTa

28,

Paznoxenue B paa HopaHa B OKPECTHOCTHU TOYKHU Z=a

BeinosiHeHre MpaKTUYECKUX
WH/IMBUYaJIbHBIX 33/1aHUM,
KOHTpOJIbHAsI paboTa
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29, BbrdeTs! B OJJHOKpPATHBIX MOIIOCAX BeinosnHeHHe  MPakTHYECKUX
WH/IMBUYaJIbHBIX 33/1aHUH,
KOHTpPOJIbHAs paboTa
30 BbI4eTs! 0T KpaTHBIX MOIIOCOB BeinosiHeHre MpakTUYECKUX
WH/IMBUYaIbHBIX 33/1aHUH,
KOHTpOJIbHast paboTa
31} Brruer B 0ECKOHEYHO YAaJICHHOHN TOUKe BeinosiHeHne mpakTUYecKux
WH/IMBUYaJIbHBIX 33/1aHUH,
KOHTpOJIbHasI paboTa
32 Brruncienue HHTETpaioB MO 3aMKHYTOMY | BBITIOJTHEHHE IPaKTHUECKUX
KOHTYPY IPH IIOMOIIM TEOPUU BBIYETOB  |MHIUBUAYAJIBHBIX 3aJIaHHH,
KOHTpOJIbHast paboTa
21
33 i BeinosiHeHre TPaKTUYECKUX
Brruncnenue uaTerpanos fo R(cos ¢, sin ) BUJA P .
WH/IMBUYaJIbHBIX 3a/1aHUM,
KOHTpOJIbHast paboTa
CO
34 Bruncrerme MHTETpajioB J oo f @) BUJA Brmonnenue TpaKTHHICCKHUX
MH/IMBUYaJIbHBIX 33/1aHUM,
KOHTpOJIbHast paboTa
35 . Jlemma JKopnana. Beruucnenue unrerpanos Buja | BelllonHeHHE NPaKTUYECKUX
/e 0 WH/IMBUYaIbHBIX 33/1aHUH,
KOHTpOJIbHAst paboTa
36,  CoOcTBeHHBIE MHTEIpaJIbl, 3aBUCSILUE OT MapaMeTpa BeinosiHeHre TPaKTUYECKUX
MH/IMBUYaJIbHBIX 33/1aHUM,
KOHTpOJIbHast paboTa
37| I'-pynkuus u B-pynkuuns BelIIOJIHEHNE TPAKTUYECKUX
WH/IMBUYaTbHBIX 33/1aHUH,
KOHTpOJIbHAsI paboTa
38, HecoOcTBEeHHBIE MHTETPAIIBI, 3aBUCAIINE OT TapaMeTpa U BeimosHeHrEe MPaKTHYECKIX
paBHOMEpHAsS CXOTUMOCTh HHTETPAJIOB. WH/IMBUYaTbHBIX 33/1aHUH,
KOHTpOJIbHAsI paboTa
39, UnrerpanbHoe nmpeobpazoBanue Jlamnaca u ®ypee. BeinosiHeHHEe MPaKTUYECKUX
Hcnonb3oBanue Teopemsl Komn u Jlemmsl XKopana 0 |MHAMBUAYaJIbHBIX 33/1aHUM,
BBIUETAX JUIsS BBIYMCIIEHUS OOpaTHBIX TPeoOpa3oBaHuil  |KOHTpOJbHas paboTa

[Ipumeuanue: 3amura nmabopatopHoii pabdotsl (JIP), BeIMOSHEHHE KypCOBOTO MPOEKTA
(KII), xypcoBoii padots (KP), pacuetrHo-rpaduyeckoro 3ananus (PI'3), nanucanue pedepara (P),
acce (), komnokBuyM (K), rectuposanue (T) u 1.1.

[Ipu u3y4eHUn TUCIUIUTMHBI MOTYT IPUMEHSATCS SJIEKTPOHHOE 00yUeHUE, AUCTAHIIMOHHbBIE
oOpa3oBaTenbHble TexHOoJIoruu B cooTBeTcTBHH ¢ PI'OC BO.

1.4 llepeyeHb y4eOHO-MeTOAMYECKOT0 0O0ecneYeHus1 A5l CAMOCTOSITeIbHOI padoThl

OﬁyanOIHHXCﬂ Mo JMCIHUIIJIMHE
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Bua camocTositensHOM

Hepef{eHb y‘le6H0'MCTO,I[I/I‘{€CKOI‘O obecneueHus JHUCITUILIIMHEBI 110

MaTepuaia, MaTepuana
y4eOHOW 1 HAYIHOH
JUTEPaTyphl

pa60TBI BBIIIOJIHEHHIO CAMOCTOSTCIHLHON pa60TbI
1 2 3
Hpopa60TKa n MCTOI[I/IIICCKI/IG YKa3aHus AJid NOATOTOBKH K JICKHUOHHBIM U CCMUHAPCKUM
IMOBTOPCHUE 3aHATHUAM, YTBECPKACHHBIC HA 3aCCAaHUN Ka(i)e[lpbl HpHKHaI[HOﬁ
1 JICKIITMOHHOT'O MaTCMaTuKu q)aKYJ'II)TCTa KOMIIBIOTCPHBIX TEXHOJIOTHH U HpPIKJ'IaI[HOﬁ

MatemaTk @I'EOY BO «Ky6I'Y», mpotokon Ne7 ot 18.04.2018 1.

TTonroroBka k
71a00PAaTOPHBIM 3aHATUSM

MeTtoanveckre yKkazaHHs MO BHIITOTHEHHUIO 1A00paTOPHBIX padoT,
YTBEPKICHHBIC Ha 3acelaHuU KadeIpbl MPUKIAJAHOH MaTEeMaTHKH
(axynpTeTa KOMIIBIOTEPHBIX TEXHOJIIOTHI W TIPUKIIATHON MaTeMaTHKH
OI'BOY BO «KyO6I'Y», mpotokon Ne7 ot 18.04.2018 r.

TlonroToBka K perieHuo
3amaqy

MeTtoandeckre yKkazaHusl O BBIMOJHEHHUIO CAMOCTOSITEIBHOM PadoTHl,
YTBEPKICHHBIC Ha 3acelaHuU KadeIpbl MPUKIAJAHOH MaTEeMaTHKH
(axynpTeTa KOMIIBIOTEPHBIX TEXHOJIIOTHI W TIPUKJIATHON MaTeMaTHKH
OI'BOY BO «KyO6I'Y», mpotokon Ne7 ot 18.04.2018 .

IToaroroBka K TeKymemy
KOHTPOJIIO

Metoandeckre yKa3aHus [0 BBIIIOJHEHHUIO CAMOCTOSITEIbHOM PadoTHI,
YTBEPKICHHBIC HA 3acelaHu KadeIpbl MIPUKIAAHON MaTEeMaTHKH
(akynbTeTa KOMIBIOTEPHBIX TEXHOJIOTHH U NPUKJIAAHON MaTEeMaTHKH
OI'BOY BO «KyOoI'Y», mpotokon Ne7 ot 18.04.2018 r.

Y4eOHO-METOIMYEeCKHE MaTepualibl ISl CaMOCTOSTEIbHON pPabOThI OOYYAIOIUXCS U3
YHUCJIa MHBAJIUIOB U JIMI] C OTPAaHUYCHHBIMA BO3MOXKHOCTSIMH 3710poBbsi (OB3) nmpenocTrasisitorcst

B (hopMax, aJalTUPOBAHHBIX K OTPAHUYEHUSIM UX 3[JOPOBbS U BOCIIPUITHS HH(POpMALIUU:

Jns muu ¢ HapymeHUsIMU 3pEHHUS:

—B TEYaTHOH (popMe yBeTHMUEHHBIM MIPU(TOM,

— B hopMe 2IIEKTPOHHOTO T0KyMeHTa, s

JIUL C HAPYLIEHUSAMH CIIyXa:

— B TIle4aTHOU opme,

— B (popMe 2IIEKTPOHHOT O TIOKYMEHTA.

Z[J'ISI JIAI ¢ HApYHICHUSAMHU OIIOPHO-ABUI'ATCIIBHOIO allliapara:

— B TIle4aTHOU opme,

— B (popMe dJIEKTPOHHOT'0 TIOKYMEHTA,

JlaHHBIN TIepedYeHb

oOyyJaronuxcs.

MOYET OBIThH KOHKPETU3UPOBAH B 3aBUCUMOCTHU OT

2. OGpa3oBaTe/IbHbIE TEXHOJIOTHH.

KOHTHUHI'CHTA

C Toukm 3pC€HHA TPUMCHACMBIX MCTOAOB HCHOJIB3YKOTCA KaK TpaJUIIUOHHBIC

I/IH(I)OpMaI_II/IOHHO-06’L$ICHI/ITCJ'ILHBIC JéeKkyuu, TaK W HWHTCPAKTUBHAA TIIoAa4Ya MaTcpuajia ¢

MYyJIBTUMEAUNHON cuUCTEMOM W JAp. Takoe codeTaHue MO3BOJISET ONTHUMAJIBHO HCIIOIb30BATH

OTBCACHHOC BpEMA U PACKPBIBATH JIOTUKY U COACPKAHUC TUCHUIIJINHBI.

Jlexuuu mpeAcTaBNSAOT COOOW CcHCTEeMaTHYecKUi 0030p TOHSATHI U METO/OB

KommiekcHoro aHaauza ¢ nogavei Marepuajia B (I)OpMC Hpe3eHTaL[PIﬁ n C HUCIOJIB30BAHUCM
APYIruX HHTCPAKTUBHBIX TEXHOJIOTHUIA: HpO6JICMHO€ O6y‘{CHI/IC, MOACIINPOBAHUC, TUCKYCCHUS.

33HHTI/IH, NMPOBOAUMBIE ¢ UCITOJIB30BAHUEM MHTCPAKTHUBHBIX TEeXHOJIOThii

HaumenoBanue pasnenos (Tem) KonunuectBo yacos

12



HUHTCPAKTHUBHBIC

BCEIro aya. 4acoB
qachl

1 2 3 4
DNEeMEHTHI TEOPUH I10JIS 2
@OyHKIUN KOMIUIEKCHOW TIEPEMEHHOM 42 6

3. |OCHOBHBIE TEOPEMBI TEOPUH AHATUTUYCCKUX (DYyHKITHIA 32 6
Boluricnenue  MHTErpajioB  METOJAaMU  TEOPHUH
4 AHATMTUYECKUX (PYHKITUN 21 6
5. |MuTerpainsl, 3aBUCAIINE OT MMapaMeTpa 7 1
6. |O0630p npoieHHOTO MaTepHraa 2
Hmoeo no oucyuniune: 112 21

JlaGoparopHoe 3aHsATHE TIO3BOJIAET HAYUUTh CTYJEHTA IPUMEHATh TEOPETUUECKUE 3HAHUS
IPU PELIEHUU U MCCIEAOBAaHUU KOHKPETHBIX 33/ay, Pa3BUTh MAaT€MAaTUYECKYH0 HWHTYMUIMIO U
TBOpYECKOE MbIlITIeHHE. Pa300p KOHKPETHBIX CUTYaINil, MaTeMaTUYeCKOE MOICIMPOBAHUE 3a/1ad,
BCTpEUAIOLIUXCA Ha NMpakTuke (mpobiemMHoe oOydeHue), KoMaHjHas padoTa, BU3yallu3alus U
00CyXk/IeHUE PEe3yJbTATOB aHAIN3a IIMPOKO MUCHOJIB3YETCs NPHU MPOBEACHUU JIAOOPATOPHBIX, a
TaKXe CaMOCTOSATEJIbHBIX paboT.

Jlist U1 ¢ OTpaHUYCHHBIMH BO3MOXKHOCTSIMH 3JIOPOBBSI MPEIyCMOTPEHA OpraHU3allvsl
KOHCYJIBTAI[I C MCIIOJIb30BAaHHEM BO3MOXKHOCTEH CPEJICTB yIaJICHHOTO JIOCTYIa (3JIEKTPOHHAS
1o4Ta, BUJICOKOH(EpEHIINS).
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4, OueHo4HbIe U METOAMYECKIE MATEPHAJIbI

4.1 OueHo4HbIE CPeaCTBa IS TEKYLIero KOHTPOJISA YCIIeBAeMOCTH H

NMPOMEKYTOYHOM aTTecTalluu.

OneHouyHbIe CpECTBA MpEAHA3HAUYEHBI JUIsl KOHTPOJS M OIEHKH O0pa3oBaTeIbHBIX
JOCTHKEHUI 00yYaromMxcsi, OCBOMBIIUX IMporpammy yueOHOW AucUUILINHBI «KoMIekcHbIi
aHAIIN3Y.

OneHouyHbIe CpEACTBA BKIIOYACT KOHTPOJIbHBIE MaTepuaibl ISl MPOBEACHUS TeKYIero
KOHTPOJISA B JOpME: TECTOBBIX 3aJaHUI (KOHTPOJIBHBIX U CAMOCTOSITEIIbHBIE PA0OTHI); KOHTPOJIS
3a BBIIIOJTHEHUEM I'PYIIIOBBIX TOMAIIHUX 3a/IaHUH.

U MPOMEKYTOYHOM aTTecTanuy B GopMe BOIPOCOB U 3aJ]aHUM K 3a4€Ty U IK3aMEHY.

CTpyKTypa OLllEHOYHBIX CPEICTB AJIs TEKYILIeld U MPOMEKYTOYHOM aTTeCTAIMA

Konx n nanmenoBanue

HaHMeHOBaHHeOHCHOHHOFOCPCHCTB&

Ne Pesynbratel  0Oy4yeHus (B
i HMHIUKAaTOpa cootseTcTBI ¢ 1. 1.4) Texymuii KoHTpOTE [IpomexxyTounas
(B cootBeTcTBUH C 1. 1.4) aTTecTalus
HOIIK-1.1 (06.016 A/30.6 3u.3) | 3HaeT TeopeTHUYECKUE Bonpocwr na Bonpocui Ha
Criocoben NIPUMEHSTD | TOJOXKEHHMS, JIeKaIe KONLOKEUYME akzamene 1-70
(yHIaMeHTambHBIE  3HAHUS, B OCHOBE [IOCTPOEHUS | 1-36,
1 MTOJTyYCHHBIE B O0JIACTH TEOPHH ¥ METOI0B
MaTEMaTHIECKHUX M (HJIH) KOMIIIEKCHOTO aHaJH3a
€CTeCTBCHHBIX HAYK, H
HCIIONIE30BATh UX MIPH aHAIN3e
MPeIMETHON 00JIacTH
HOIIK-1.1 (06.016 A/30.6 31.3) | YMeer JIOKa3bIBaTh | Bonpocwl Ha Bonpocw na
Criocoben MPUMEHATEL | YTBEPXKICHMS, BEIOMpATh Kkoanokeuyme 4,8, 9, | axsamene,
(dyHIaMEHTaNbHBIC  3HAHUA, | METOIBI JUIS DPELICHMs 3a1a4 12,13,15, 18, mpebylowue
MIOJTyYeHHBIE B O0JIACTH KOMHHeKCHOVFO aHammsa M| 19 20, 30, 31, 32, Jdokasamenbcmeda
MaTeMaTHYECKUX ¥ (UJIH) IIPUII0KEHUU TCOPHH 33 u/unu 861600
€CTECTBEHHBIX HayK, U (yHKIHMI KOMIUICKCHOTO pacyémuulx
MCIIOJIb30BaTh WX MPH aHayiu3e | IEPCMEHHOIO 1 TEOPUH IIOJIA dopmyn:
2 MPeIMETHON 00JIACTH 4-10,12-15,18-
20, 32, 33, 34,
37-40, 46, 47,
49, 51, 53, 55,
56, 58, 59, 62,
65, 66, 67, 70
HOIIK-1.1 (06.016 A/30.6 31.3) | Birageer OCHOBHBIME MeTOAaMHU | 3adanus OJis Ilpaxkmuueckue
Cnocoben IOPUMEHSTH | PENICHUs]  THIOBBIX  3aJad | KOHMPOAbHbIX U 3a0aqu Ha
(byHIaMeHTallbHbIe  3HaHHS, | KOMIUIEKCHOTO AHAM3A, | CAMOCMOAMENbHBIX | IK3AMEHe
3 MIOJTyYCHHBIE B 00JIACTH CrocoOeH  NPUMEHATH 9T | pabom
MaTeMaTHYECKUX U (WIIN) METOJIBI JIJIsl PEIICHHUS
€CTECTBEHHBIX HaYK, U KOHKPETHBIX MPUKIIAIHBIX
UCIIONIb30BaTh UX MPH aHaIM3e | 3ajad
IpeIMETHON 00IacTH
HIIK-1.8 (40.001 A/02.5 [p.2) | 3HaeT OCHOBHBIC Bonpocut na Bonpocul Ha
JlesTenbHOCTD, HAIIpaBIEHHAS Ha TIOHSTHS, TIOJIOXKEHU | Koioksuyme 1-36, axzamene 1-70
4 | PelieHHE 3alad AKTyaNbHEIE H | ¥ METOBI KOMILIEKCHOTO meKywue onpocwl

3HauYMMBbIE 3aJaud IPUKIAJHOU
MaTeMaTHKH W HWH()OPMAaTUKH
QHAJIUTUYECKOTO

aHajJu3a

Ha NeKyusx u
1a60pamopHuIx
3aHAMUSX
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xapakrepa,
MPEIIOIararIUX BEIOOP U
MHOTOO0Opa3ue

UIIK-1.8 (40.001 A/02.5 Ap.2) | Ymeer UCTIONB30BaTh | 3adanus ona | Ilpakmuueckue
JlesTeNbHOCTD, HAIIPABICHHAS HA | MOJTY4YEHHBIE  3HAHUS AN | KOHMPOJIbHBIX u | 3a0auu Ha
pelleHre 3a1ad aKTyajdbHble M | pELICHUS MaTEMaTHYECKUX W | CAMOCHMOAMENbHbIX,, | HK3aMeHe
3HaUYMMBbIE 3aJaud NPUKIAJHOW | NMPUKIAAHBIX 33134 meKyujue onpocst Ha

MaTeMaTuKl W WH(pOpMaTHKu 1abopamopHblx

AHAJIMTUYIECKOTO Xapakrepa, SAHAMUAX

MPEIONaraloux  BEIOOp U

MHOT000pasue

HIIK-1.8 (40.001 A/02.5 [p.2) | Buameer HaBBIKAMU 3adanus ona Ipaxmuyeckue
JlesTenbHOCTD, HANIPABICHHAS HA | MPAKTUYCCKOTO MPUMEHCHUS nabopamopuuvix 3a0auu Ha
pelleHue 3ajad aKTyalbHble W | 3HaHWM Teopuw mojs u TOKIL | pabom oK3aMeHe

3HAYMMBIC 3a/aqd TPUKIaTHON

6 MaTeMaTUKH H HH()OPMATHKU
AQHAJUTHYECKOTO XapakTepa,
NpEANoJaralolmux  BeIOOp U
MHOT000pa3ue

TunoBbie KOHTPOJIbHbIE 32IaHUS UJIH HHbIE MATEPHAJIbl, HE0OXOAMMbIE 1JIsl OLIEeHKHU
3HAHMI, yMEHHUI1, HABBIKOB U (MJIH) ONBITA AeATEJbHOCTH, XaPAKTEPHU3YIOIIHUX ITANbI
(opMupoBaHus KOMIIETEHIIHI B IIpoIecce 0CBOCHUA 00pa30BaTeIbHOI MPOrpaMMbl

3agaHus Mo TemaM J1a00PaTOPHBIX 3aHATHI

Jlabopamopnoe 3anamue 1. CxansipHoe U BEeKTOpHOE moiie, AudepeHnnanbHbe OepaTophl:
IpaJueHT, JUBEPreHIUs U poTOp BeKTOpHOTO 1oJisi KoHTpoabHbIE

BOIIPOCHI:

1.  Omnpenenenue ckajasspHOTo U BEKTOPHOI'O MOJIS
2.  Bpruucnenue rpaaueHTa

3.  ®opmyna quseprenuuun 4.  dopmyna potopa 3agaum:

Ucnons3yercst yueOHuk [5], §12

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

Jabopamopuoe 3amamue 2. lupkynsuus, porop BektopHoro mnoisi. Popmyna Crokca
KoHTpoJsibHbBIE BONIPOCHI:

Omnpenenenre pabOTHl BEKTOPHOTO MO
OnpeneneHne MUPKYJISAIIN BEKTOPHOTO OIS

CBs3b POTOpa U TUPKYJIAAIHUH BEKTOPHOTO IMOJIA

iR R

®opmyna Ctokca 3agpaum:

Ucnonp3yercs yaeOHuk [5], §12

B ayauropuun: 90(1,2), 91(2), 92(2), 94(1), 69(1,3) Ha
noMm: 90(3), 91(1,3), 93(1), 94(2-5), 95, 96
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Jlabopamopnoe 3anamue 3. I10TOK BEKTOPHOTO MOJISI
KoHTposbHbIE BOIPOCHI:

1.  OnpeneneHne NOTOKaBEKTOPHOIO MOJS  4Ye€pe3 MOBEPXHOCTD
2. Metozpl BeIYHCICHHS TOTOKA 3a1a4u:

Ucnonp3yercst yaeOHuk [5], §12

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

Jlabopamopnoe 3anamue 4, JuBeprennus BektropHoro mnojsa. dopmyna
I'ayccaOctporpaackoro

KoHTposbHbIE BOIPOCHI:

1. OHpeI{GJ’ICHI/IC AUBEPTCHIMU YE€PE3 ITOTOK BEKTOPHOI'O I10JIA

2. ®opmyna ["aycca-Octporpaackoro 3agaum:

Hcnonwiyercs yueOnuk [5], §12

B aynuropuu: 70(2,3,8), 103
Ha nom: 70(5,6), 106

Jlabopamopuoe 3anamue 5. KoMIiekcHble 4ucia, onepanuuu Haj HUMU KoOHTpoJbHBIE

BOIIPOCHI:
1. AunreGpanueckas ¢opMa KOMIUIEKCHOTO YHCIIa
2. Omnepanus CJI0XKECHUS U YMHOKCHHUSI KOMILIEKCHBIX YHCEI
3. Tpuronomerpuueckas (popmMa KOMITIEKCHOTO YHCIIA
4. TlpousBeneHue, BO3BEJCHHE B CTENEHb KOMIUIEKCHBIX YHCEI B TPUTOHOMETPUYECKOMH

dbopme
5. H3BenedeHue KOpHS U3 KOMILICKCHOTO YnCia 3agadn:

1.04, HaliTe HeHCTBUTENBHYIO W MHHMYIO YacTH CJAEAYIOUIHX KOMI-
AEKCHBIX 4ucesn:

L 2 () 3.(1__1-1_/;)3. PSR L

2 41 (I1—1)8"

1.06. Haiitu mMony.nm u aprymMeHTnl CJAELYHIOUHX KOMIJIEKCHBIX YHCe:
1. i. 2.—3. 3. 1412,
1 V3 { i n . T
4. —-2'-+l-—§—. 5. '1—:*_-—1:. 6. —COS—7"+iSln7.
7. (—4+430% 8 (1+0)8(1—i)/3). 9. 1+cos371+1sin—“7‘—.

B aymutopun: 1.04 (1,2), 1.06(1,3, 6,7)

Ha AOM: OCTAJIBHBIC 3aa4YU U3 ITPUBCACHHBIX HOMCPOB

Jlabopamopnoe 3anamue 6. Onepanyy BO3BEICHUS B CTETIEHb U U3BJICUEHHS KOPHS N-U CTEHEHH

N3 KOMIIJICKCHOI'O YHuCJjia KOHTpOJIbeIe BOIIPOCHI:

1. Bo3sBeneHwue B CTENIEHb KOMITIEKCHBIX YHUCET B TPUTOHOMETPHUECKOU popme
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2.  M3BneueHue KOpHA U3 KOMILJICKCHOTO YMCIIa

3. DKcrnoHeHUuanbHas GopMa KOMIUIEKCHOTO Yncia 3agaum:
1.58. Hatitn Bce peluenns ciaexyomux ypaBHeHui:

1, 22=1L 2. ?2=3-4. 3 2=-1 4 28=64
5. 2741=0. 6. 28=14i 7. 2=2% 8. |z|—2z=142i

B ayauropun: 1.58(1,2, 8)

Ha AOM: OCTAJIbHBIC 3aJa4U U3 ITPUBCACHHBIX HOMCPOB

Jlabopamopnoe 3anamue 7. Muoxectsa B C KoHTpo/IbHBIE
BOIIPOCHI:

1. Ompenenennie MHOXKECTBA
2. Omnepanuu HajJ MHOXKECTBaMHU

3. TI'panmunHbIe U IpeneNbHBIC TOYKU

3amaun:
1.13. latb reomMeTpuyecKoe OMUCAHME MHOXECTB BCEX TOYEK KOMI-
JEKCHOH IIIOCKOCTH, YIOBJETBOPSIONINX CJEAYIOUINM HEpaBEHCTBaM:
1.Rez>0. 2. Imz<<l. 3. |Rez|<LI.
4. |[Imz2|<1, 0<<Rez<<1l. b5 |z|<1l. 6. |z—i|>1.
7.0<|24il<2 8 I<|z—1|<3 9 O<argz<<m/4.
10. |n—arg z | << m/4.
1.20. BoisicHuTh, Kakve JUHHM HA IIOCKOCTH 3aMHCaHbl CHHELYIOLLUMH
yDaBHEHHIMH:

1 | z2—1 .
i Re—-z——-—-; (a>0). Z. Rez—_FT=O.

z2—1 z2—a

1.21. BrisicHnTh, KaKue MHOXKECTBa TOYEK 2 KOMILJIEKCHOH MI0CKOCTH
yIAOBJETBOPAIOT HEPABEHCTBAM:

L e—i| 4|24 <4 2 Rep<. 3 |z—2|—|z42|<2.
4. |[142|<|1—2] 5. O<arg§—%<%.3. Re(z(1—i) < V2
7. %<arg(z+i)<%. 8. |z|>1-'—Rez. 9. Rez¢>Im 2%

B aymuropun: 1.13 (1, 4,8.,9), 1.20 (1,3), 1.21 (1,2, 3,5) Ha
JOM: OCTAJIbHBIC 3aa4Ui U3 ITPUBCACHHBIX HOMECPOB

Jlabopamopnoe 3anamue 8. Cxomumocts nocnenosarensHocteil B C KoHTposibHbIE BOPOCHI:

1. OHpe,Z[CJ'ICHI/IC MMOCJICOOBATCIIbHOCTHU 1 €€ IIpCciia

2. MeTo/1bl BEIYUCIIEHUS MPEIEIIOB MocienoBarenbHocTe 3. [Ipusnak
Komm 3apaun:
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2.09. BeisicHuTb, npu KaKUX BHAYEHAIX KOMIJIEKCHOrO Mapamerpa a
CXOIATCS MOCJAEAOBATEAbHOCTH:

1. {a". 2 {En—} 3. {na".5 4. H‘ﬁ}
5. {1+at...4a7. 6 {li’;+‘2.’i++fz—',’}

2.10. [okasaTb CXOAUMOCTb CJAEAYIOUUX [OC/ENOBATEJAbHOCTER W
HallTy uX npejesinl:

(e, o<t 2 (. 01>
3.{‘11—4-]—‘21?--]-‘..,—}-‘;—:1}’]a!>1.4.{%(1 +eit .. 4 e}, 0<p<2m.
5. {V%(l —el? et —, - (—1)reit? )}, —n<]p<]Tm.

B aymuropuu: 2.09 (1,2,5), 2.10(1,2)

Ha AOM: OCTAJIbHBIC 3aJa4U U3 ITPUBCACHHBIX HOMCPOB

Jlabopamopnoe 3anamue 9. Cxonumocts psiaoB B C KoHTpoJibHBIE

BOIIPOCHI:
1. Onpenenenye YUCI0BOrO psaa
2. IIpu3Haky cXOOUMOCTH psAlla U3 KOMIUIEKCHBIX YUCENl 3aJa4u:

2.20. Jloxasath aGCOMIOTHYIO CXOOMMOCTb CJEAYIOUIWX PSANOB:
o] [ee]

L 2n“z",|z|<1, —co<<g<<oo. 2. Z:—,!,z",lz|<e.

n==1 n=1|\
o]

(2n—1) 27 1
3. 2—(,1—,)?,—1—_*_—2-,;, IZ[<.—4—.

\

o0
1
4, sz)lﬂ_aﬂ" Z¢—2, —3,—-4,....
n=

< 2(z+1)...(z+n) Rezoc — 1,

5. = ’
n=1
6. 2 [z("’n'i‘n)J[n“], 1z|<1, 0<a<1.
n=1
7 \ n! Pk —2 —4 —§
R I RN CR D . )
8. 2"n| Rez>.%-.

i @D Y2
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2.25. Haftitn Bce 3HaueHns AefCTBUTENBHOrO mapaMerpa @, NpH KOTO-
pBIX CXONATCA CJAELYIOULHE pSbi:

[oe] . o]
1. Z n—oe'” 2 Z n—cewiln,
n=1 "' n=1
N V' (@t D) (@42
y _ i {¢2 o+42)...(e+n) .n
3. 2 (1?4 )= (emiln—1). 4. 2 2 ",
n=1 n=1
B aynuropuu: 2.20(1,2, 5,6), 2.25(1,4)
Ha nom: ocranbHbIC 33ja4n U3 MPUBEIACHHBIX HOMEPOB
Jlabopamopnoe 3anamue 10.  Dynkuus KOMILJIEKCHOM TIEPEMEHHO,

HenpepbsIBHOCT, KOHTPOJIbHBIE BONIPOCHI:

1.  Ilpumepsl GyHKIHMN KOMIUICKCHON IEPEeMEHHOM
2.  Ilpenen ¢pyHKIIMU KOMIUIEKCHOM MEpEMEHHO B TOUKE

3. OmnpeneneHre HEMPEPHIBHOCTH B TOYKE 3aAaum:
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3.23. BhisiCHHTD, KaKHe KPUBHIE ONpPENeNITCA CAeLYONHMH lapaMeTpH-
Y€CKuMu ypaBHeHusMH (YKa3aTb MHOXECTBO TOYEK IIJIOCKOCTA H TOpS-
AOK MX TpOXOKHEHHS):

Lz=a4(=0a)t, 0<t<l. 2 2=Re", 0<t<<m; (R>0).
3. z=t+if?, 0<t<<oo. 4 z=t4—, I<t<oco.

5. z=ae' 4L 0<t <2, (a>1). 6. 2=1+4e " 0<t<2m

. et 0t 1,
7. z=¢e%—1, 0<<t<<2m. 8. 2= <
t—2, 1 <<t<3.

9. z2=lcost, 0<<t<<2m. 10. z=1-4icos?t, 0<<f<2m.

1.58. [loan3ysack onpenenenuemM e?, noxkasaThb, UTO:
1) e*1 . g%2 = ez1+z2; 2) ez+27ri — 62:;
3) ecnu e*tY = e* 1pu BCAKOM Zz, TO

w= Znki (k=0,21,%2 )

1.64. Hcxoaa u3 onpefeneHUa COOTBETCTBYIOUMUX (GYHKUUN, HOKa-
3aTh:
F . T
1) sinz+cos?z=1; 2)sinz=cos (5 — z);
3) sin (21 + z2) = sin z; €oS 23 + €OS 27 Sin 2a;
4) cos(z1 + 2z2) = €OS z1 COS 29 — sin z; sin z3;

5) tg2z = 2tg 2

m‘g‘Tz; 6) ch (21 + 22) = CthCh Z9 + SthSh Z29.

1.68. HaiiTu geiicTBUTECAbHbIe U MHHMbIE YacTU CIEAYIOUIUX 3Haue-
HUNH QYHRUUAN:

1) cos(2+14); 2)sin2i; 3) tg (2 —4);
4)ctg(gviln2); 5) cth (2 + @); 6)th(1n3+1;).

3.48. BuiacHuts, OyayT sm caepywmue QyHKuuM paBHOMEDHO He-
npepbiBHE B obGnactn 0 <|z|<I:

I fe-Wizl, o p=ReZ 3, (ReZ)

e
E3 22

4. f=e~1/2,

B aynurtopuu: 3.23 (1, 2, 4), 1.58(1), 1.64(1), 1.68(1,3) , 3.48(1,2) Ha nom:
OCTaJbHBIC 33J]a4H U3 MPUBEACHHBIX HOMEPOB

Jabopamopnoe 3anamue 11. JlupdepeHunpyeMocTb (QYHKIMH KOMILIEKCHON TMepeMeHHOU
KoHnTpoJibHBIE BOIPOCHI:

1.  Onpenenenue nNpou3BOAHON QYHKIIUN KOMILIEKCHOM NepeMeHHON
2. Ycnosue Komm-Pumana 3agaum:
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8.01. Halitu Bce ToOukm, B KOTOpHX AuddepeHuupyeMb (yHKIAM:
1. Rez. 2. x¥?(z=x-41y). 3. ]z]2 4 x*4i?(z=x-1y)
5. zRez. 6. 2xy—i(x2—y?) (2=x+1iy).

8.08. Hatitn, rae auddepeHnnpyemMsl caepyoulne (QyHKUAH, ¥ Hamu-
carb GOpMYJab A9 WX TPOUSBOAHBIX:

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

- e ZCos 2
4, ze % 57. 6. T—}Tz—"‘_'

8.09. Bruiacuutbh, rae auddepeHUNpyeMbl CAEAYIOIINE (QYHKIUN ¢
HaiTH uX TPOHU3BOAHBIE!

. 4gg 2dege & g1 4 :

Tef—1" T tgz4ctgz’
2 —2\—2 elod -
5. (¢F—e™) " cosz—sinz’
B aynutopuu: 8.01(1,3,4),8.07(1,3),8.08 (1,2) , 8.09 (1,5)

Ha nom: ocranbHble 3a71a4i U3 MIPUBEACHHBIX HOMEPOB
Jlabopamopnoe 3anamue 12. Jluneiinas pynkuus = +

KoHTposbHbIE BONIPOCHI:

1. Onpenenenue TMHEHHON (YHKIIMHA KOMITJIEKCHOM MTepeMEHHOMN

2. CaoiicTBa 00pa3a nuHelHoM pyHkunu 3agadu:

2.1. Haittu uenyio nuHelinylo GyHKLUUIO, 0TOOpakalomyIo Tpeyroib-
HUK C BepmiMHaMu B Touykax 0, 1, ¢ Ha nomo6HbLI eMy TpPeyrojJbHUK C
BepwuHamu 0, 2, 1 + 4.

2.2. Haiitu uenoe nuneitHoe npeobpa3oBaHUe C HENOABUMKHONA TOUY-
Kol 1 + 2¢, nmepeBojallee TOUKY ¢ B TOUKY —i.

2.3. [Ina yrasaHHbIX NpeoOpa30oBaHWil HATH KOHEUHYIO HElONBUM-
HY!O TOUKY Zg (€ciu oHa cyllecTByeT), Yroll MoBopoTa BOKpYT Hee U U
KoadduuueHT pactaxmenud k. [IpuBectH 3TH npeobpa3oBaHvA K KaHOHU-
YeCKOMY BHAY W — zg = A(z — 2g):

Dw=2z4+1~-3i; 2w=iz+4; 3)w=z+1-2i

Y w—-w=alz—2z) (@#0); 5 w=az+b(a#0).

2.4. Hatitu o6myio dopMy Liesioro AMHelHOro npeobpa3oBaHud, nepe-
BOJALIEro:
1) BepXHIOIO MOAYIIOCKOCTD Ha cebd;
2) BEpPXHIOIO MONYIAOCKOCTb Ha HUKHIOKIO MONYIIIOCKOCT;
3) BEPXHIOIO NOMYMIOCKOCTL Ha MpaBylO NONYTINOCKOCTE;
4) npaBylO MOIYIUIOCKOCTb Ha cebsl.
2.5. Haiitu obmyto ¢opmy uesoro nuHeiHoro npeo6pasoBaHus, 1epe-
BOJAALLEro:
1) nonocy 0 <z <1 Ha cebs;
2) nonocy —2< y <1 Ha cebs;
3) monocy, OrpaHMYEHHYIO NPAMBIMU §y =2 W y = 2 — 1, Ha cebd.

B aymuropun: 2.1, 2.2,2.3(1,2), 2.4 (1,2), 2.5(1)
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Ha nom: octanbHbIe 3a1a4u U3 PUBEAECHHBIX HOMEPOB Jladopamopnoe 3anamue

13. Oynkums -1

KOHTPOJILHLIG BOIIPOCHI:

1.  Omnpenenenne KOHPOPMHOTO OTOOPAKECHUS

2.  IlpouwsBonmnas pynkuuu 3. OO6pa3z  dynkmum  1/z
3agaun:
2.8. Ina ¢dyuruuu w = 1/z HatTu 06passl cledyIOWUX TUHUI:
1) cemeitcTBa okpymuocteit z? + y? = ax;
2) cemeitctBa oxpysHocTelt x2 + y? = by;
3) nyuka napanieNbHbIX NPAMBIX Yy = & + b;
4) nyyka NpAMbIX Yy = kx;
5) myura NpAMBIX, MPOXOAANIUX Yepes 3aJaHHYIO TOYRy zo # 0;
6) napaboanl y = x°.
B aymutopun:  2.8(1-3), 3.2 (a,r, €, X)

Ha noM: octanbHbIC 3a7a4M U3 MMPpUBCACHHLIX HOMCPOB

Jlabopamopnoe 3anamue 15. [Ipo6Ho-n1uHeHas GyHKINA: OCHOBHBIE cBolcTBa KOHTpOJ/ILHBIE

BOIIPOCHI:
1. Onpenenenue ApoOHO-IMHENHON QyHKINN
2. [IpuHIMIIBI TOCTPOEHUS 0OTOOpAKEHUN JPOOHO-INHENHON QpyHKIMK 3agaqu:
1
2.9. BpiacHuTth, BOo 4TO GYHKUMA w = + h nepeBOOUT:
zZ— 20

1) npaMoyroasnyio cetky  =C, y = C;

2) noaspuyio cetky |z — zp| = R, arg(z — 2p) = a.

B 3apauyax 2.11-2.15 BBIACHUTbL, BO YTO Npeo0pa3yloTCA yKa3aHHbIe
006JacTH NpHY 3aJaHHbIX oTOOparkaloluX QyHKLUHUAX.

z2—1
2.11. Reagpantr >0, y>0; w= rwh
2z —1
2.12. Honyrpyr |z <1, Imz>0; w= 5l
s V4
2.13. Yro;x. 0<p< il i

2.14. Tlonoca 0 <z < 1: l)wx‘z;l' 2)w—z_1.

<

2.15. Rombio 1< |2/ <2; w= s

Jlabopamopnoe 3anamue 16. J[poOHO-nMHEWHas (QYHKIUSA: OTBICKAHUE IO TPEM TOYKaM,
OTOOpaXKeHUS

KoHnTpoJsbHbIe BONIPOCHI:
1. Onpenenenve ApoOHO-IMHENHON PyHKINN
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2. KpyroBoe cBoiicTBO poOHO-TMHEHHON QyHKIINKM 3agaum:

2.17. HaiitTu gpo6Ho-1uHeliHble GyHKUUM, NEpeBOAAIINE TOUKH —1, ¢
1+ coorBercTBeHHo B Toukn: 1) 0, 24, 1 —4; 2) 14, oo, 1.

2.18. Haittu gpoGHo-nuHeliHble GYHKRUUK, MepeBOAfAliHe TOYRU —1,
00, ¢ COOTBETCTBEHHO B TOYKHU:

1)i,1, 144 2)o0,4,1; 3)0, 00, 1.

2.19. HaiiTu apobHo-nuHeliHble GYHKUUU N0 CleAyOUMM YCIOBHAM:

1) Touru 1 M ¢ HenmoABUHHBI, a Touka 0 MepexoauT B TOUYRY —1;
1 5, 3.
2) TOYKH 51 2 HenmoJBUMiHBI, 8 TOUYKA " + 7 & ePeXOMUT B 00;

3) Touka ¢ ABJAETCA ABOMHOI HENOABMKHON TOUKOM, a Touka 1 mepe-
XOOUT B 0Q.

B aymuropun:  2.17(1), 2.18(1,2) , 2.19(1,2)

Ha AOM: OCTAJIBHBIC 3aJa4YU U3 ITPUBCACHHBIX HOMCPOB

Jlabopamopnoe 3anamue 17.  [IpoGHo-nuHeiiHas  GyHKIUS: 0TOOpakeHHE
Kpyra, HOJyIUIOCKOCTH

KOHTpOJIbeIe BOIIPOCHI:

1.  Omnpenenenue nIpoOHO-TMHEHHOTO OTOOpaKEHHS 2.
Touku, CHMMETpHYHBIC OTHOCUTEIILHO OKPY)KHOCTH

3. Kpyrosoe cBoiictBo 3agaum:

2.24. HaiiTu TOYKM, CUMMETPHYHbIE C TOYKOH 2 + ¢ OTHOCHUTENLHO
okpysHocteit: 1) [z] =1; 2)|z—i|=3.

2.28. Oto6pa3uTh BepxHIOW noaymnaockocTs Im z > 0 Ha eauHUYHbBIH
KpyT |w| < 1 TaK, 4yToGhI:

1) w(i) =0, argw'(i) = ~2;  2) w(2) =0, argw'(2i) = 0;

3) w(a+bi) =0, argw'(a+bi) =8 (b>0).

2.29. Oto6pasuTh BepxHiOWO MonymnaockocTs Imz >0 Ha kpyr |w —
—wo| < R Tak, uTo6bl TOYKa i Nepellia B UIEHTP KPYra, a NpousBoaHan
B 3TOI TOYKe Obllla NONOKUTENLHON.

2.30. Oro6pasuTh Kpyr |z| < 2 Ha moaymiockocTb Rew > 0 rtak,
urober w(0) =1, argw'(0) = 7/2.

2.37. OtobpasuThb Kpyr |z| <1 Ha Kpyr |w| <1 Tak, 4TOOLI:

_1_ _ ! _]; i l = ! i) ey 2 g
1)w(2)*0, argw (2)_0, 2)w(2)—-0, argw (2 5

3) w(0) =0, argw'(0) = —%; 4) w(a) = a, argw'(a) = a.

2.38. OtoGpasutb Kpyr |z| < R; Ha kpyr |w| < Ry TaK, 4TobbI
w(a) =b, argw'(a) = a (la| < Ry, |b] < Ry).

2.39. OToGpasuTb Kpyr |z|] <1 Ha kpyr |w—1| <1 TaK, 4ToGLI
w(0)=1/2 u w(l) =0.

2.40. OroGpasutb kpyr |z — 2| <1 Ha Kpyr |w — 2¢| < 2 TaK, 4ToO-
6o1 w(2) =¢ u argw'(2) =0.
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B aymutopun:  2.24(1), 2.28(1,2) , 2.30, 2.38

Ha nom: ocranpHbIe 3a1a4u U3 IPUBEACHHBIX HOMEPOB
Jlabopamopnoe 3anamue 18.  JlpoGHo-nuHelHas  QyHKIu: 0TOOpaKEHUS
ayHouek KoHTpoIbHBIEe BONPOCHI:

1. Omnpenenenue IpoOHO-ITMHEHHOTO OTOOpaKEHUS

2. [IpuHIMI COOTBETCTBUA I'paHuULl 3aga4n:

2.86. 1) Oto6pasuth yron 0 < argz < ma (0 < a < 2) Ha BepXHIOK
TIOJIY IOCKOCTb.

2) OTOGpasuTh yron —— < argz < = Ha BEPXHIOIO MOJYIIOCKOCTH
Tak, uTobst w(l — i) =2, w(i) = -1, w(0) =0.

2.87. Haiitu ¢yusumio w(z), oTobpamatomyio noayspyr |z| < 1,
Im z > 0, Ha BEPXHIOI NONYMIOCKOCTE NPU YCIOBUAX:

1) w(-1)=0, w(0) =1, w(l) = oc;
2) w(£1) = F1, w(0) = oo;

9 0(5) =i (i) =

2.90. OTo6pa3uTb Ha BEPXHIOKO M0JYIIJIOCKOCTh:
1) certop |z2] < R, 0<argz<wa (0<a<2);

2) obaacte (z|> R, O0<argz <7ma (0 < a<?2).

2.91. Orobpa3nTb Ha BEPXHIOIO NOAYHJIOCKOCTb CleAylouive Kpyro-
Bble IYHOUYKU (JBYYTONLHUKU):

1)zl <1, jz=i| <1, 2)|zl<1, |z—i]>1;

Dzl >1, |z—4<1; 4)])z|>1, |z—i] > 1;

B 5> 2 [z—\/§| < V2.

B 3apauax 2.93-2.105 orobpa3uTh ykasaHHble 001aCTH Ha BEPXHIOW
MOy JOCKOCTD.

2.93. MnockoeTh ¢ paspesom no oTpesry [—1,1}.
2.94. IlnockocThb ¢ pa3pe3oM 1o OTpesry [—i, ).
2.95. IlnockocTh ¢ pa3pe3oM IO OTpe3Ry [21, 22].
2.96. IlnockocTh ¢ paspesamu 1o ny4dam (—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 oM: ocTajIbHbIC 33/1a4i U3 MPUBEICHHBIX HOMEPOB

Jlabopamopnoe 3anamue 22.  UaTterpan oT GyHKITIT KOMIIJICKCHOM
nepeMeHHO KOHTpo/IbHbIE BONIPOCHI:

1.  Onpenenenue uHTErpana or GyHKIMHA KOMIIEKCHON MepeMEeHHON
2.  CaoiicTBa HHTErpajia
3. CnocoOsI BRIYHCICHHS MHTETpaa OT PYHKIIUU KOMIUIEKCHOW TIEpEMEHHOM 3agaum:
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3.63. Brryucautb nHrerpanSizidz B caydyasax, koraa KpusBaa C 9B-

c
AfeTCs:
1z [Tpamoaunennbim OTPE3KOM, HAYILAM K3 TOYKH 2Z==-—[ B TOY-
Ky 2=
)

2. IMoayoxpyxHocreio |2|=1, Re 2=0, unywe# us TouKn 2==—1
B TOUKy 2==I.
3.64. Buiuucaute uHTErpan S |z—1]|dz|
lz(=1
3.65. Briuucauth nHTerpanS zsin zdz, rae C—npsaMoauHeRHu#t OT-

(9

pe3ok, uaymutt u3 Toukn 2=0 B TOYKy z=1.

3.84. Brlyucauth HHTErpasbl

1 SS 22dx dy. 2. SS xdy I<p<l.

1422
12/ <1 zi<p
15 (e maena
p<lz—ai<r 2 <<l

B ayautopun:  3.63(1), 3.65, 3.84(1,2)

Ha nom: ocranbHble 3aaun U3 NPUBEICHHBIX HOMEPOB Jladopamophoe
3anamue 23. VluterpansHas ¢popmyna Komu KoHTpoJibHbIE BONIPOCHI:

1. Teopema  Kommu 2.
®opmyna Komm 3agaun:

3.27. BbruucauTbh MHTErpanl / eciu:

G
1) Toukra 3¢ nekuT BHYTpU KOHTYpa C, a Touka —31 — BHe ero;
2) Touka —3i¢ NemUT BHYTpH KoHTypa C, a TouKka 3i — BHe ero;
3) Touku =+ 3¢ nemat BHyTpHu KoHTypa C.

_ua
22+ 9’

1)

NpU pa3auyHbIX nojozieHuax Kourtypa C. Ilpeanonaraercd, 4YTO KOH-
Typ C He NpOXOAUT HHU Yepe3 oaHY M3 Tovek 0,1 n —1.

dz
3.28. BbluncauTh Bce BO3MOMHbIE 3HAUYEHWA WHTErpana o
Z
C

10.23. C nomombio wuHrterpaiabHod dopmyam Koww BeuuCAATH WH-
Terpanbl (BCE OKPYXHOCTH OGXONSATCS 1POTUB 4acOBOW CTPEAKH):

dz dz e*
1. S sz__{-—i‘ 2. S 3. S —dz.

le+ti=3 % et Tl i B
it dz S cos z

4.|z§=422__n2d2- 5.Iz+$l=l(———‘~l+z)(z—l)a. 6-'2_”=1(“———z__‘.)3d2.
1. iz(f_dzz)a' (D: a) |z|<<1/2; 6) |2|<<3/2; B) lz2—1|<C1/2).

[7)

S dz
8 V oaie=p (el<r<lbl n=12 ..)

|z2|=r
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B aynuropun: 3.27(1), 3.28, 10.23(1-3).Ha nom: ocranbHble 3a7a4d U3 IPUBEACHHBIX HOMEPOB

Jlabopamopnoe 3anamue 29. Paznoxenune B psan Jlopana B okpecTHOCTH ToOUku z=a KOHTpoJIbHBIE

BOIPOCHI:
1. Pan JIopana
2. Mertoabl pa3noxenus: GyHKUIUH B psabl 3aaaqu:

20.08. Caenyrouine (GyHKUnM pa3IoxuTh B psaa JlopaHa Mo creneHsM
z B Koabie 1 <|z|<<2:
1 1 9 211 3 P
D=2 T (—D(+2) T (E+1D(z+2)°
4 ! 5 : 6 ‘
1P (42 (@A) (B—4) T (-1 (A+4)”
20.09. Crenytoune byHkuun pasnoxuts B pan JIopana mo cremensim
z—a B KoJbue D (Touka a u Koabuo D yKasaHe B CKOOKax):
1
1. m (a=1, Lk 1<l2—-1 |<2)
1
2 m (a=1, D: 1<IZ-—-1 |<2).

3 2 (a=i, —ie D). 4

22—1

1 3 2z
5-2(2_1)(2_2) (a=0, ——Q_ED)' 6.22'—__—27 (a:l,_leD).

7. (T+’1§3(z——2) (@a=—1, D: 0<|2z+1]|<3).

1
8. =D @ETY) (a=0, D: |2]|>2).

B aymuropun:  20.08 (1, 3), 20.09 (1, 2,3,8)

Ha noM: octanbHbIC 3a7a4M U3 IMPpUBCACHHLIX HOMCPOB

JIaﬁopamopnoe 3ansamue 30. BerueThl B OJHOKPATHBIX IMOJIF0CAX KOHTpOJII)HbIe BOIIPOCHI:

1. Omnpenenenue BbueTa
2. Brruer Ha OeCKOHEYHOCTH 3adauu:

B 3agauvax 4.23-4.58 naiiTy ocobble TOYKW PYHKLMH, BBIACHUThL UX
XapakTep ¥ HcclleioBaTh NoBedeHMe PYHKUMHA HA GECROHEYHOCTH 1).

1 2 2’ 1
4-23- Z—Za- 4.24- 1+z4. 4-25- EFT)E- 40260 m.
2z 2
4.27. < 428 211 429,z 4.30. — 1
1+ 22 e? e —1 z
431, — ¢ 432.17¢ 433 1 4.34.thz
T z(1—em?)” T 2467 T 23(2 - cosz)’ T '

B zapauax 4.79-4.99 Tpe6GyeTca HallTH BbIYeThbl YKa3aHHbIX (yHKUMI
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1 22

4.79. 4.80.

28— 2% (22 + 1)
2" 1
4.81. m (n -— HaTypallbHO€e ‘ﬂ’ICHO). 4.82. ;(1——32)
Z24z-1 sin 2z e?
4-83- 'm. 4.84- (7_;_1_)3-. 4-85! m. 4-86- tg Z.
4.87. —. 4.88.ctg?z. 4.89. ctg3z.
sinz 1 1 1
4.90. 1) cos . 2) 23 cos . 4.91.e*tY% 4.92.sin zsin -.
z—2 z = 2 z
. 4z -1 1
4.93. 2 494.c082 XL 495 1 .
93 sin ~—— 4.94. cos —r 4.95 o (h #0)
noin 1 - 1 Vz
4.96. 2" sin . (n — uenoe uyueno). 4.97. (/7 4.98. e o3

B aymutopun:  4.23-4.34

Ha AOM: OCTAJIbHBIC 3aa4U U3 ITPUBCACHHBIX HOMCPOB

Jlabopamopnoe 3anamue 33. BpluliclieHre UHTETPAIOB 110 3aMKHYTOMY KOHTYpY IIPU IIOMOIIH
TEOpUU BBIUETOB

KOHTpOJIbeIe BOIIPOCHI:

1. TeopeMm o BblueTax 3agaum:

B zapauax 4.115-4.124 BbIYMCANTE MHTErpaibl, cCUKUTas, 4To 06xo[ 3a-
MKHYTBIX KOHTYPOB IIPOMCXOAMT B IIOJOMHUTENILHOM HanpaBleHuH.

4.115. / —» The C — okpy#sHocTh z2 + y? = 2.

4.116. /(z_—li‘("if—)"” roe C — OKpYMHHOCTb |2 — 2| = %

4.117. /E—ZT—(-?’—_I)’ roe C — okpysHocTh [2] = 2.

A 4.118. /;4(_1:'1, roe C — okpy#HOCTb |z| = 1.
4.119. / pE dz, roe C — okpymHocTh |z| = 1.

4.120. —1— /sin ~ dz, rone C — okpysHocTh |2| =7r.

27

4.121. —1—,/sin2 ldz, roe C — OKpYKHOCTb |z|=T.
2mi z

Ly
C

1
4.122. e /z”e2/" dz, rpe n — uenoe uyucno, a8 C — OKPYKHOCTh

[zl =m.
4.123. / (14 2+ 22)(e}/% + el/(z=1) 4 1/ (2=2))dz,

1zI=3

B aymutopun:  4.115-4.120

Ha nom: ocranbHbIe 3a1a4uu U3 MMPUBCACHHBIX HOMCPOB

2m .
Jlabopamopnoe 3anamue 33. BeluncieHne HHTETPaJIOB BUAA fo R(cos ¢, sin ) d
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KoHTpoJsbHbBIE BONIPOCHI:

1. MeToapl NpuBEACHUA UHTETPATIOB K KOHTYPHBIM B KOMIUJIEKCHOM TJIOCKOCTH 3agaum:

B 3apauax 4.131-4.138 HaliTu onpepeneHHble UHTerpanbl. B ciayuvae,
ecly UHTerpal HecoGCTBEHHBIA U PacXoAUTCA, HaliTH ero riaBHoe 3Haye-
HMe (eclu OHO CYUIEeCTBYeT).

2T .
4.131. f——dL (a>1). VYwkaszauue. [onomuts e = 2.
J a+cosyp
27 d
%
4.132. 0/(a+bcow)2 (a>b>0).
27 d
@
133, [ ———F——— b :
4.133 O/(a-i-bcos?(p)z (@>0,b>0)
27 d
4 _
4.134. nfl P (a — KOMIUIEKCHOE YHCIO U a # *1).
4.135. cos” 3pdyp (a — KOMIIIEKCHOE YHuClo U a # +1).
J 1 - 2acosp + a?
27
4.136. /ec"s"" cos (ny — sinp) dp (n — uenoe 4ucIo).
0

4.137. /tg (z + ia) dz (a — melicTBUTENbHOE YHUCIO).
0

2m
4.138. /ctg (z +a)dz (a — wommaekcHoe uucio u Ima # 0).

B aymutopun:  4.131-4. 135

Ha mom: octanbHbIC 3a1a4d U3 MMPUBCACHHBIX HOMCPOB

co
Jlabopamopnoe 3anamue 35. BelunciieHne HHTETpajioB BUJIa f—oo f(x) KouTtpoJbHbie Bonpochi:

1. 3aMbIKaHNE KOHTYpa B KOMIJIEKCHYIO TUIOCKOCTh 3aiauM:
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X0
zde r’dx
4.140. | Ty LML /( oy (@>0).
)
(o}
4.142. /(Tf-i)—n (n — HaTypalbHOe YHCIO).
0

dy
(2 + a?)(x? + b?)

0
4.143. | (@>0,b>0). 4.144. /"’“

o0
dr
4.145. /1 e (n > 2 — HaTypaJbHOe YHCIO).

4.154. 4.155. / TS Ll

2 -5z +6

o0
sinz dz costzx costx
4.156. /(m2+4)(x_1). 4.157. /1+ dz. 4.158. /1_m4
—mw —

B aynuropun:  4.140-4. 143

Ha nom: ocranbHble 3aa4i U3 IPUBEICHHBIX HOMEPOB
co
Jlabopamopnoe 3anamue 35. Beruuciienue HHTErpajioB BUIa f—oo f() KoHTpoJibHbIE BONIPOCHI:

1. 3aMbpIKanue KOHTypa B KOMHJIGKCHy}O IIOCKOCTh U JleMma }Kopaz[aHa 33[{3"[]/1

dzx rsinzdz
4. . / T COSZT . /‘
149. 1) 2 -2z +10° 2) 22— 2z + 10"
dz
4. rsinz
150 / 2+ 4z +20°

4.151. / SEor d (a 1 b — nonomxuTenbHbIE YUCAa).

28.07. Beiyucautb MHTErpass:

oo (o]
(x+-1)sin 2¢ S x3 sin x
S Ao 4% e prEm Lol
-— 00 -0
3. <gc‘(x*’—}-Sx) sin x o 4 oi (2x34-13x) ———
A F102F9 ™ I Wi w
-—0 - Q0
5. o§(»:—-l)cos2x e 6 o§ xsin x d
4x+5 : : x2+42x410 e
—00 . — 0

B aymutopun:  4.149-4. 150

Ha nom: octanbHbIe 3a1auu U3 MMPUBCACHHBIX HOMCPOB

Jlabopamopnoe 3amamue 37. CoOOCTBEHHbIE WHTETpPAibl, 3aBUCAIIME OT TapameTpa
KoHnTpoJsbHbIe BONIPOCHI:
1.  Onpenenenue UHTErpaa, 3aBUCSIIETO OT MapamMeTpa

2. Oco0eHHOCTH UHTETPUPOBAHUS MHTETPAJIOB, 3aBUCSIINX OT IapaMeTpa 3axaum:
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Hcnonwiyercs yueOnuk [5], §13

B aymutopun: 13(1), 14(1), 18(1,2)
Ha nom: 13,14,18 (ap. 3anaun)

Jlabopamopnoe 3anamue 38. I'-pynkuus u B-pyHkium
KoHTpoJibHbIE BOIPOCHI:

1. Omnpenenenue u cBoricta ['-hyHKIMS

2. Omnpenenenue u cBoiictea B -pynkuus 3agaun:

Hcnonwiyercs yueOnuk [5], §15

B ayautopun: 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 WHTErpalibl, 3aBHUCAIIME OT IapameTpa u
paBHOMEpHAs CXOJAUMOCTh UHTErpajioB KOHTpoIbHbIE BONPOCHI:

1. Omnpenenenre HeCOOCTBEHHOTO MHTErPalia, 3aBUCSIIETO OT MapameTpa
2. PaBHOMEpHAst CXOAMMOCTh MHTETPAJIOB, 3aBUCAIIUX OT apamMeTpa 3agadu:

Hcnombs3yercs yaeOHUK [5],
B ayauropun: §14 1(1,2,6), 2(1,2), §16: 6(1-3), 13(1-2)

Ha JA0M: OcTanbHbIC HOMCEpa U3 MPUBCACHHOI'O CIIMCKa

Jlabopamopnoe 3anamue 40. NUarerpasibHoe npeoOpazoBanue Jlamnaca u ®ypre KonrposibHbie
BOIIPOCHI:

1. Ompenenenue U CBOMCTBA UHTETPAIBHOTO MpeodpazoBanus Jlamaca

2. Ormpezenenne U CBOMCTBA UHTETPAIBHOTO MpeoOpazoBanusi Pypre 3agauu:

Hcnonw3yercst yueOHuUK [5]
B aynuropun: §17: 1(1,2), 2(1,2), 5(1), 6(1), 17(1),
JlomoTHUTENIPHOE 33/IaHKe: BBIMOIHUTH 00paTHOE MPeoOpa3oBaHUEe C MOMOIIBIO TeOpHHU BbiueToB. Ha

JAO0M: OcTtanbpHbIE HOMEpa U3 NpUBCACHHOI'O CITMCKa

OO0pa3ubl BONPOCOB K KOJNIOKBUYMY [lepeueHp KoMmeTeHIMM (4acTW KOMIIETEHIUH),
MPOBEPSIEMBIX OIIeHOUHBIM cpencTBoM: OTIK-1.

CxkansipHble U BEKTOPHBIE MOJIs, UX XapaKTEPUCTUKH. .

[ToToK BEKTOPHOTO MOJIS.

[ToToK BEKTOPHOTO MOJIS YEPE3 3AMKHYTYI0 TOBEPXHOCTD.

®opwmyia ["aycca-Octporpaackoro.

Jluseprenius BekTopHOTO 1oJist. PacuetHas hopmyna. @opmyna ["aycca-Octporpaackoro B
TEPMHUHAX TCOPUH I10JIA. OcHOBHBIE CBOMCTBA JAUBCPIrEHINU.

gk wnPE

6. Dwu3nUeCcKuil CMBICI KpHBOHHHCﬁHOFO HUHTCIrpajia BTOPOro poJaa.
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7. UHupkymsiuus BekropHoro nois. [Tonarue, pusnueckuii cmbicn. Pacuetnas ¢popmyna.

8. Potop BekropHoro moss. Ilonstue. Pacuernas dopmyna. Ilpumep monst ¢ MOCTOSIHHOM

3aBUXPEHHOCTBIO.

9. ®opmyna Crokca. Teopema B pazBepHyTOM BUe. DOPMYITUPOBKA B TEPMHUHAX TEOPHH TTOJIS.

10. WnTerpansl, 3aBucsmme ot napamerpa. [lonsrue.

11. TTonsTHE paBHOMEPHOH CXOJIUMOCTH U mpeneabHoi ¢pyHkuuu. Kpurepuit Korm.
12.Teopema 0 mpenenbHOM IEpexojie MOJ 3HAKOM COOCTBEHHOTO HMHTErpasia, 3aBUCSILEro OT
napaMerpa.
13.Teopema 0 HEMPEPBHIBHOCTH COOCTBEHHOTO MHTETPaia, 3aBUCSILETo OT IapaMeTpa.
14.Teopema o nuddepeHupoBaHny COOCTBEHHOTO HHTETpaia, 3aBUCAILETO OT apaMeTpa.
15.Teopema 06 UHTErpUpPOBaHUN COOCTBEHHOTO UHTErpaja, 3aBUCSILEro OT Iapamerpa.
16.HecoOCcTBEeHHBII MHTETpa, 3aBUCAIIUN OT mapamerpa. PaBHomepHas cxogumocts. [loHsaTHe,
IpUMEPBI
17.JloctaTo4HbIe YCIIOBHSI pABHOMEPHOM CXOJMMOCTH HECOOCTBEHHOTO MHTETpaja, 3aBUCAIIETO
ot napamerpa. (Beliepmrpacca, Ademns, upuxie)
18.Teopema o mpeaenbHOM Tepexoie Mo 3HAKOM HHTerpaja Jijisi HECOOCTBEHHBIX HHTETPAJIOB,
3aBUCSIINX OT apaMeTpa.
19.Teopema 0 HENPEPHIBHOCTH HECOOCTBEHHOTO MHTErPaja, 3aBUCSILEro OT apamMeTpa.

20. Teopema 00 wH3MEHEHHHM TMOpPSAKAa HHTETPUPOBAHMS JJs HECOOCTBEHHOI'O HWHTErpaia,
3aBHCSIIEro oT napamerpa. 21. B-dpynkuus, e€ cBoiicTsa.

22. I'-dynkuus, e€ cBoiicTBa

23.Ces3b Mmexny [-dynkiueit u B-pynkuuei.

24 IlonsTue kKoMIuieKCHOro uncia. Onepanuu HaJ KOMIUIEKCHBIMH YHACIaMHU.

25. Onepanuu BO3BEJICHHS B CTEIICHb M W3BJICUCHUS KOPHS N-i CTETIEHU U3 KOMIUIEKCHOTO YHCIIa
26. IIpenen mocnen0BaTENbHOCTH KOMILIEKCHBIX YHCEIL.

27. HeorpanHu4eHHO BO3pACTAIOLINE MOCIEI0BATEILHOCTH. beCKOHEUHO y1aieHHast TOUKa.

28. Muoxectsa B C.

29. OyHKINN KOMIUIEKCHOH repeMeHHONH. OCHOBHBIE TTOHSTHSI.

30. Ipenen GpyHKIINN KOMIUIEKCHON TIEPEMEHHOM.

31. HenpepbIBHOCTH (YHKIIMN KOMITJIEKCHOM NMEepEeMEHHOM.

32. IudpdepenippyemMocts GyHKINN KOMITJIEKCHOHM nepeMeHHol. Y cinoBue Komm-Pumana.

33. 'eomeTpryuecKkuii CMbICI IPOU3BOJHON (DYHKIIMU KOMIUIEKCHOM nepeMeHHOu. 34.

DOyHKIMA = 1

35.®@yukms =az+h.
36. OyHKIH W2 5 w=1/z,
4.1.2 O6pa3ubl 3agaHMii I KOHTPOJbHBIX W CAMOCTOSITEJbHBIX pa6or. IlepeucHb

KOMIIETECHITUM (qaCTI/I KOMHCTCHLII/II/I), MMPOBEPACMBIX OICHOYHBIM CPEACTBOM:

[K-2.
1. HaiiTh ~ 1mOTOK  BexTopHOro  moms % ~ 9z itTay j-az-k qyepes 3aMKHYTYIO
o+ yz =9
lz=lL=z=3
MOBEPXHOCTH S (HopManb  BHEMIHAS),  UCHOJB3YS  (Qopmyiy l"aycca-
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OcTporpaackoro u BEIOpaB CTOPOHY MOBEPXHOCTH, HAWTU HETIOCPEICTBEHHO MOTOK Yepe3
IOBEPXHOCTB S1: X?+Y?=9, ABIIONIYIOCS YaCThIO TIOBEPXHOCTH S M ONPeIeeHHYIO 3aJaHHBIM
YpaBHCHHEM.

2.. Beraucauts o gopmysie CTokca M HEMOCPEACTBEHHO ITUPKYIISIIIUIO BEKTOPHOTO

z2+y2+22:25

. lz=58
BIIOJIb KOHTypa [ , YKazaB Ha

c;=I:y—x:l-17+|:y—x:l-}+|:2—z:|-ﬁ_:

YyepTexe HampaBJIeHHE 00X0/a.

I10JIA

3.Jloka3aTh OTEHIMAIBHOCTD 33JaHHOI0 BEKTOPHOIO IOJII U HAUTH €ro MOTEHLMAJ, UCIOJIb3Ys

@ :(yzzcosm)-£+2ysinzz-}+|£xy2 coszz+2)-§c

KPUBOJIMHEHHBIA UHTETPaJ: V v

4. HaiiTi MOIyJb M apTyMEHT KOMIUIEKCHOTO uncia Z 2 | 6 . 3anucats 710 UmCIO B

TPUTOHOMETPHUYECKO (hopMe U B TIOKA3aTeNbHOM (hopme.

1i
5. Pemnts YpaBHCHUEC 223 n I/I306paSI/ITI> Ha KOMIIJICKCHOM IINIOCKOCTH €I'0 KOPHH.

9. Haiitu o0pasel oOnacreit: Da z 221 , D2 Z:Rez 2 npu
orobpaxeamu W z 1

1i . 22 2
6. [Iycte 2°~ * . HaiiTu nepeceueHne MHOXKECTB 3a/laHHBIX HepaBeHCTBaMu: ~ ° 0, Rez Rezo.

7. Halﬂﬂ nuHednyo GyEKImo Waz b, oto6pakaromyio kpyr Z  Z* r! ma xpyr l\NW

2I2.

Ou Imw, 0

W o o
8. Ilyctb 2°u - °rtakue, uto Rez° . Haiitu nmuneiinyro pynxuuro W az b ,

0
0TOOPAXKAIOIIYIO MOJIYIUIOCKOCTh Rez = Ha momyruiockocts IMw , TaKy10 4TO W Z 0

Wo.
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\/710. Hatiti 06pa3 o6sactu D mzz 0,z 4i 1 MIPH OTOOPaKEHUU W ZV’ZZ'

3i.
1
D ‘Rezz 2,Imz 2 pU OTOOPAKCHUH W 2
11. Haiiti o6pa3 obmnactu D ‘Rezz 4,Imz -2 Opd  OTOOpaKEHHH
12. Haiitu 00pa3 obiacta W z4242ii(cunras,urol 1l ).
D ‘Rezz 0,Imz O opu OTOOpakeHHU W | Z

13. Haiitu o6pa3 obsactu

(cumras, uro 11 ).D ‘Rez z 1, 1 Im z 0 npu

oToOpaxkeHun We @D,

14. Haiitu o6pa3 obnactu

d

15. Hcnone3ys unTerpansHyto Gopmyny Komm, Bedu2 3ciuTh HHTETpa

| h 2

fz -

16. Paznoxuth QyHkiuio 1 ’p pan:

Z
a). 10 HEOTPHUIIATEILHBIM CTETICHSIM |

z
B).TIO OTPHUIIATEIBHBIM CTETICHIM
Ornpenenutb 001aCTh CXOAMMOCTH MOJTYUYEHHOTO Psijia.
£z 1 1

i
17. Pa3noxuTh QyHKUIUIO Z 1z 3’ B psiJl IO CTETEHSIM Z B 00JIaCTH:
a).coZiepiKaIen TOuKy Z
B). coJiepaKalieit Touky z ;

C). copeprKaIei TOuKy Z 2.

Onpenenuth 001aCTh CXOAMMOCTH TTOTYUYEHHOTO Psijia.
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fz z 1 exp 4

18. Haiitu ocoOble TOUKH (PyHKITHH 1 , OIIPEJIENUTD UX TUII U

BBIYMCIINTD BbIYCTHI B 3THX TOYKAX.

fz 22

1 A
3i

19. BeruucauTh BEIYETH (DYHKIIMHM BO BCEX OCOOBIX TOYKAX (BKJIIOUAs

TOUKY Z ).
.d
20. Vcnonb3ys BBIMETI, BBIYUCIUTE HHTCIPAN | 4
2i 2
21. BBIMHCINTH UHTETPAT X 1
— 2dx
X2 4
22. BBIYUCTUTH UHTETPAT XSiNX
— 2dx
X2 4
0
J’m e~ (x—a)?
23. HccnenoBaTh Ha CXOJMMOCTh HHTETPAI HAa MHOXKecTBax 11 2 1)Jo dx, 1=[0;

1], 2=(0; o).
2) f1°° ___sindx., 1=[0; 1], 2=[1; )

24. Jlokasats HenpepbIBHOCTH (yHKIMH F(a) Ha MHOXKecTBe E
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1) F(a)=/ 0o |sin—1dX, E=(0; 1);

2) F(a)=/osin(dX, E=(0; 2).
25. BBIUMCIUTE C TOMOIIBIO SHJIEPOBBIX HHTETPAJIOB:
fz dx - .,
2
1) 0 Vx2@-0;  2)f01V1-(+2)2; 3) [oe 2+1; 4) J-0 SN yce.
26. Haiit mpou3BOHYIO OT HECOOCTBEHHOTO MHTETpajia 1Mo mapaMeTpy a:

14° 3) IDW1—cosax -
s -

oy, ke

o _ .2
foeax c

27. Jloka3aTh paBHOMEPHYIO CXOJIMMOCTh HHTEIPAJIOB IPH €

1) Lo Eze); 2l €7 E=(1 00,
. o  xdx P
3)/ L2m2+zz;,E:(—oo; ®);  4) Jo e L)

IIpumepHbIii epedyeHb BONMPOCOB /IS MOATOTOBKH K IK3aMeHY.
Ilepeuens komnemenyuit (vacmu KoMnemeHyuu), NPOGEPAEMbIX OUEHOYHBIM
cpeocmeom: OIIK-1, ITK-1.

1.CxansipHble ¥ BEKTOPHBIE MOJIsI, UX XapaKTEPUCTUKH. .
2.I1oTOK BEKTOPHOTO MOJISI.
3. TToTok BEeKTOPHOTO TOJIS Yepe3 3aMKHYTYIO TTIOBEPXHOCTb.
4. ®opwmyna ["aycca-Octporpaackoro.
5. Jlueprenuusi BekTopHoro nois. Pacuetnas ¢popmyna. @opmyna ["aycca-Octporpaackoro B
TEPMHHAX TEOpHUH 1oJIs. OCHOBHBIE CBOMCTBA JUBEPIEHIMH.
6. ®u3MYEeCKUii CMBICIT KPUBOJIMHEWHOTO HHTETpajia BTOPOTO Poja.

~

[Mupxynsauus BekropHoro nois. [loustue, pusndeckuii cMpici. Pacuetnas ¢popmyia.
8. Porop Bekrtoproro mons. Ilomsrue. Pacuernas dopmyna. [Ipumep mons ¢ MOCTOSTHHOM
3aBUXPEHHOCTBIO.
10. ®opmyna Crokca. Teopema B pazBepHyTOM BHUe. DopMyIMpoBKa B TEpMUHAX TEOPUH TOJISL.
10. UnTerpansl, 3aBucsniye ot napamerpa. [lonarue.
11. [TonsiTHE paBHOMEPHOI cX0IUMOCTH U TipeaenbHol ¢pyHkiuu. Kpurepuii Komm.
12.Teopema 0 TpeAeTbHOM TEPEX0/€ TMOJ 3HAKOM COOCTBEHHOTO WHTETpalia, 3aBHUCSIIETO OT
rnapameTpa.
13.Teopema 0 HEMPEPHIBHOCTH COOCTBEHHOTO MHTETPasa, 3aBUCAIIETO OT apameTpa.
14.Teopema o nmudpepeHIupoBaHUN COOCTBEHHOTO HHTETpaja, 3aBUCSILETro OT MapameTpa.
15.Teopema 06 uHTErpUpPOBAaHMH COOCTBEHHOTO MHTETpajia, 3aBUCAIIETO OT apaMeTpa.
16.HecoOGcTBEHHBIN MHTErpall, 3aBUCALIUI OT apameTpa. PaBHOMEpHas CXOJUMOCTb.
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ITonsTHe, mpumepsl
17. JloctarouHble ycioBus PaBHOMEPHOW CXOJUMOCTH HECOOCTBEHHOTO
MHTETrpaa, 3aBUCSILIEero oT napamerpa. (Beliepmrpacca, Abemnst, Aupuxie)
18.Teopema o mpeeapHOM MepEXoie MO 3HAKOM MHTErpaja sl HeCOOCTBEHHBIX HHTETPAJIOB,
3aBUCSILIUX OT IapaMeTpa.
19.Teopema 0 HENPEepHIBHOCTH HECOOCTBEHHOTO MHTETPalia, 3aBUCSIIETO OT MapamMeTpa.
20. Teopema 00 H3MEHEHMM MOpPSAKA UHTETPUPOBAHUS JUIsi HECOOCTBEHHOIO HHTErpaia,
3aBUCAIIEro oT mapamerpa. 21. B-pyHkius, e€ cBoiicTBa.
22. I'-pynkuus, e€ cBoiicTa
23.CBa3p Mexay ['-¢pynknueit u B-pyHkimei.
24 ITonsiTre KoMILIEKCHOTO yncia. Onepanuy Hajl KOMIUIEKCHBIMU YHCIIaMHU.
25. Onepanuu Bo3Be/IeHUS B CTEIICHb U U3BJICUEHUS KOPHS N-il CTENEHH U3 KOMILIEKCHOTO YUCIIa
26. IIpenen mocnen0BaTeIbHOCTH KOMIUIEKCHBIX YHCEIL.
27. Heorpanu4eHHO BO3pacTalOIIKeE MOCIEA0BaTeIbHOCTH. beCKOHEUHO ynaneHHas TouKa.
28. Muoxectsa B C.
29. OyHKIIMY KOMIUTIEKCHOU repeMeHHON. OCHOBHBIC ITOHSATHS.
30. IIpenen GbyHKIIMU KOMIUIEKCHOMN MepeMEHHOM.
31. HenpepbIBHOCTD (PYHKIIMK KOMIUIEKCHON IEPEMEHHOM.
32 IupdepennmpyeMocts GyHKIINN KOMIUIEKCHON TiepeMeHHo. Y cinoBue Komm-Pumana.
33. 'eomeTpruecKuii CMBICT POU3BOJHON (PYHKIIMU KOMIUIEKCHOM MepeMeHHOH. 34.
OyHKIMA = 1

35.®Oyukius =az+h.

36. Oynkuuu w=z", w=1/z,

37. IpoGHo-nuHeiHas QyHKIHUA.

38. Teopema 00 onpezneneHuu ApoOHO-TUHEHHON (HYHKIIUU TpeMs TapaMu TOYEK.

39. KpyroBoe cBOHCTBO IpOOHO-ITMHEHHON QYHKIINH.

40. Teopema 0 CHMMETPHUYHBIX TOYKAX JIJISI TPOOHO-TMHEHHOW (DyHKITHH.

41. TlokazatenbHas U Jorapupmuyeckast QyHKIUH.

42. ®dynxkius XKyKoBCKOro.

43. TpaucueneHTHble QyHKINU.

44 Tonstue nnterpana B C. CymiecrBoBanrue. OCHOBHbBIE CBOWCTBA.

45. Bpluucnenue uHTerpaia ot QyHKUNN KOMIUIEKCHON TIEPEMEHHOM.

46. Teopema Komu 17151 0AHOCBSI3HON 001aCTH.

47. Teopema Kot 1151 MHOTOCBSI3HOU 00IaCTH.

48. HeompeneneHHBI WHTETpa OT (PYHKIMH KOMIUIGKCHOH IMEePEMEHHON. AHAIMTHYHOCTH
HeonpeaeneHHoro uarerpana. [leppoodpasHas.

49. UnterpanpHas hopmyna Komm. Teopema o cpemanem.

50. ITpou3BomHBIC BBICIIMX MOPSIKOB TSI aHATUTHYECKUX (OYyHKITHIA.

51. Teopema Mopepa.

52. Ilonsatue ¢dynkuoHansHoro psaga. CxogumocTs. PaBHOMepHas cxomumocTs. [TpusHaku
Kommu u Beliepmtpacca paBHOMEpHON CXOAUMOCTH psfa.

53. Teopema 0 HEIPEPHIBHOCTH CYMMBI PABHOMEPHO CXOASIIETocs psija.

54. Teopema 0 MOYJICHHOM MHTETPUPOBAHUU TIOWIEHHO CXOJISALIETOCs psa.

55. Teopema o mowteHHOM I GEPEHITMPOBAHIN PABHOMEPHO CXOISIIETOCS psija.

56. Crenennsle psnbl. Teopema AGens.

57. CnenctBus U3 TeopeMbl AGes.
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58.
59.
60.
61.
62.
63.
64.
65.

Pan Teinopa. Teopema Teitnopa.

Hynu ananutnyeckoit pynkuuu. Teopema eIMHCTBEHHOCTH.

[TpuHIMIT MakCUMyMa MOJTYJISL.

Psin Jlopana. O6macte cxoaumoctu psina Jlopana.

Teopema 006 OAHO3HAYHOM TPEACTABICHUH aHATUTHYECKON QyHKIHH psigoM Jlopana.
W3onupoBaHHBIE 0COOBIE TOYKH aHATUTUYECKON (QyHKIMHU. VX Kiaccudukarms.
[ToBeneHre aHATUTUYECKOW (DYHKIIMU B OKPECTHOCTH U30JIHPOBAHHBIX OCOOBIX TOYEK.
Omnpenenenne BblYeTa aHATUTHYECKON (DYHKLIMU B M30JIMPOBAHHOM 0C000i1 TOUKE.

Pacuetnbie popmyibl U1l BBIYETA B MOJIIOCE.

66.
67.

68.

69.
70.

OcHoBHas TeOpeMa TEOPUHU BHIUETOB.
Brryer ananutudeckoi pyHKIMMU B OECKOHEYHO yAalleHHOU Touke. Teopema o cymMMe Beex
BbIYeTOB. Clie/ICTBHE U3 HEE.

[2" R(cos ¢, sin @) dg
Beruncienne UHTETpasioB J0 ' BHUJIA.

e8]
Brruucnenue HMHTETPAIOB I—mf (x)dx_ BHUJA

co
Jlemma XKopnana. Beluncienue uHTerpaioB Bpmaf - ().

Kpurtepun oneHuBanus pe3yibTaToB 00y4eHus:

3auer 110 IMPAKTUKEC BBICTABIACTCA IO PE3YJIbTaTaM BBIITOJIHCHHBIX KOHTPOJBbHBIX pa60T,

WH/IMBUIYAIbHBIX 33/IaHUH U TEKylIei paboThl Ha Ta00paTOPHBIX 3aHATHAX. OTMETKA

«3a4TEHO» BbICTaBIIAETCS IIpU Oosiee, ueM 60% BBINOTHEHUH UHAUBUAYAIbHbBIX 3a/laHUH.

OI_IGHKa KpI/ITepI/II/I OLCHMBAHMA HA DK3aMCHC
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OTJIMYHO

— CUCTEMAaTHU3UPOBAaHHbBIE, TTTyOOKHE U MOTHbIE 3HAHUS 110
BCEM paszjieslaM JIUCLUIUIMHBI, & TAK)KE 110 OCHOBHBIM BOITPOCaM,
BBIXO/ISIIKM 32 Mpeiesbl yueOHON TPOrpaMMBl;

— TOYHOEUCTOJIb30BAHUE HAay4YHOH

TEPMUHOJIOTUU CUCTEMATUYECKN IPAMOTHOE M JIOTHYECKH
MPaBUJILHOE U3JIOKEHHUE OTBETA HA BOIPOCHI;

— 0e3ynpevHoe BiIaJeHUe WHCTPYMEHTApUEM

y4eOHOM TUCIUILINHBI, yMEHHE ero d3Q(EKTUBHO HCIIOIH30BAThH B
IIOCTAHOBKE HAYYHBIX U MPAKTUYECKUX 3a/1aY;

— BBIp@)KEHHAs CIIOCOOHOCTh CAMOCTOSITEIbHO M TBOPUYECKH
peliaTh CIO0XKHbIE TPOOJIEMbl U HECTAH/IAPTHBIE CUTYAIUH;

— IIOJIHOE U INIyOOKOE YCBOECHHE OCHOBHOM U
JIOTIOTHUTEIFHON JIUTEPaTyPhl, PEKOMEHIOBAHHOHN y4eOHOM mporpamMmoit
[0 JUCLUIUIMHE;

— yMEHUue OpPUEHTHPOBATbCS B TEOPHUSIX,

KOHLICTIMAX U HAIpaBJICHUSAX JIUCLMUILIMHBI U 1aBaTh UM
KPUTUYECKYIO OLIEHKY, UCIIOJIb3Ysl HAyUHbIE JTOCTUKEHUS IPYTUX
JCLIUIUINH;

—TBOpYECKas CaMOCTOSITEIIbHAS pabota Ha
MIPAKTUICCKIX/CEMUHAPCKUX/TA00PATOPHBIX 3aHATHSX, AKTUBHOE
ydacTUe B TPYIIIOBBIX OOCYKICHHSIX, BBICOKHHA YpPOBEHBb KYJIbTYPHI
WCIIOJTHEHUS 33]1aHUN;

— BBICOKHI YPOBEHb C(HOPMUPOBAHHOCTH 3asIBJICHHBIX B
paboueii mporpaMMe KOMIETEHITHIA.

XOPOIIIO

— JOOCTATOYHO ITOJIHBIC U CI/ICTCMaTI/ISI/IpOBaHHI)IG 3HAHUA 110
JHUCITUITINHE;

- YMEHUE OPUEHTHUPOBATHCS B OCHOBHOM

TGOpI/ISIX, KOHOCIIIIUAX U HaHpaBJ'IeHI/IHX JOUCHUIIINHBI 1 JaBAaTb UM
KPUTHYECKYIO OLIEHKY;

— HCIIOJIB30BAHUC HaquOﬁ TepMI/IHOJ'IOFI/II/I, JINMHI'BUCTUYCCKHU
U JIOTUYECKH MPABUIIBHOE U3JI0KEHUE OTBETA HA BOIPOCHI, YMEHUE
JleJIaTh 00OCHOBAHHBIE BEIBOJIBI,

- BJIaJICHUE UHCTPYMEHTAPUEM 110 AUCLHUIUINHE, YMEHUE €TI0
HCIIOJIB30BATh B ITIOCTAHOBKEC N pGIHGHI/II/I H.’:ly‘-IHI:IX 158 HpO(i)@CCI/IOHaJ'IBHI)IX
3ajad;

— YCBOEHUE OCHOBHOMH u JOTIOJTHUTEIILHOM

JTUTEepaTyphbl, PEKOMEHIOBAaHHOW y4eOHOW MporpaMMol o
JOUCLUILINHE;

- caMoCTosITeNIbHAs pPa00Ta Ha MPAKTHUECKUX 3aHATHIX,
y4acTue B TPYNIOBBIX 00CYXIEHUSIX, BBICOKHI YPOBEHB KYJIbTYpPbI
HUCIIOJIHCHUS 3aJaHUI;

- CpeaHui YPOBEHD c(hOpMHUPOBAHHOCTH

3asBIICHHBIX B paboueil mporpaMme KOMITETEHITUH.
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YIOBJIETBOPUTEI — NOCTAaTOYHBI MUHHUMAIbHBIN 00BEM 3HAHUN
BHO 30
JTUCITUITINHE;
- YCBOEHHE OCHOBHOM JIUTEPATYPHL,
PEKOMEHIOBAHHOM
y4eOHOIl MporpaMMoi;
- YMEHHE OpPUEHTUPOBATHCA B
OCHOBHBIX TEOPHSX,
KOHIEMIMAX Y HAITPABJICHUSAX MO TUCIUIUIMHE U IaBaTh UM OLICHKY;
- MCII0JIb30BaHUE HAYYHOU TEPMUHOJIOTHH,
CTWJIUCTUYECKOE U JIOTHYECKOE U3JIOKEHHE OTBETA Ha BOIPOCHI,
YMEHHE JIeNIaTh BEIBOJIBI 0€3 CYIIeCTBEHHBIX OIIUOOK;
- BJIaJICHUE HHCTpYMEHTapueM  y4eOHOMU
JUCIMILINHEL,
YMEHHE €r0 HUCIOJIb30BaTh B PEIIICHUU TUIIOBBIX 3a/1a4;
- YMEHHE MoJi  PYKOBOJCTBOM
MIpEno/1aBaTelis pemaTh CTaHAapTHHIE 33a4H;
— paboTtamnox  PYKOBOJCTBOM
MpernojiaBaTesist Ha NMPAaKTUYECKUX 3aHITHUSX,
JIOTTyCTUMBI YPOBEHB KYJIbTYPhI UCTIOJTHEHUS 3a/IaHUN;
- JIOCTaTOYHBII MUHUMAaJIbHBIM YPOBEHb
c(hopMUPOBAHHOCTH 3asBJICHHBIX B pabouell mporpamme
KOMIIETCHIINH.
HEY/IOBJIETBOPUT - (dbparMeHTapHbIe 3HAHUS 110 JUCIUTUIMHE;
CJIbHO - OTKa3 OT OTBETA (BBIMOJIHEHUS MMCHbMEHHOM

paboThl);

— 3HAHUE OTJENbHBIX UCTOUHUKOB,
PEKOMEH/I0BaHHBIX YUEOHOM MpOrpaMMoi 1Mo TUCHMITINHE;

— HEYMEHHE UCIIOJIb30BaTh HAYYHYIO TEPMHUHOJIOTHIO;

— Haluuyue rpyObIX OIUOO0K;

— HU3KHUI YPOBEHb KyJIbTYPbl UCIIOJHEHUS 3a/1aHUM;
—HU3KHH ypOBEeHb C(HOPMUPOBAHHOCTH 3asBJICHHBIX B paboueit

IIporpaMMe KOMITETCHIINM.

JUis  yCHEIHOro BBIMOJHEHUS J1a0opaTopHOW paboThI

oOydJaroemycsi  cieayeT

O3HAKOMUTBECA C TCOPCTH‘ICCKOﬁ YaCTbIO AUCHUILIIMHBI IIO0 TEMC na60paTopH0171 pa60TBI,
HW3JI0KCHHOH B JICKIHAX. I[J'If[ er’Iy6J'IeHHOFO IMOHUMAaHHA TCOPETHICCKOTO0 MaTCpuraia MOr'yT OBITh

UCIIOJIb30BaHbl HICTOYHUKH, YKa3aHHBIC B CITUCKE OCHOBHOM JinTepartypsi [1-8].

Kputepuem MOMKHON TMOATOTOBKH CTYJIEHTOB K BBHITIOJHEHHUIO JA0OPATOPHBIX paboT
SBIIIOTCS TPUOOpPETEHHBIE 3HAHMS, MO3BOJSIONUME O€30MMUO0YHO OTBETUTH HA BOIMPOCHI,
chopMyIHpOBaHHBIE TIO KXKIOW Teme JabopaTopHbIX paboT. st mpuoOpeTeHus: TOJDKHBIX

HAaBBbIKOB K PCHICHUIO 3aAad MNpEAroara€rcda pCeluCHUC 3ajJad Ha na6opaT0pme 3aHATUAX B

y4eOHBIX ayJAUTOPUAX TOJI PYKOBOJCTBOM TIpENojaBaTess. 3akperyieHne MPHOOPETEeHHBIX

HAaBBIKOB OCYHICCTBIIAACTCA BHCAYAWTOPHBIM CAMOCTOATCIBHBIM PCIICHUEM CTYACHTOM 3aaad.

Homepa 3agau nms pemieHus B ayIMTOPHM U I0Ma yKa3aHbl K Kax /101 1a0bopaTopHOil padore.
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OrneHOYHBIE CpeACTBAa JII MHBAIUAOB W JIUI] C OTPAHUYCHHBIMH BO3MOXKHOCTSIMU
3JI0POBbSI BRIOMPAIOTCS C YUETOM UX WHIUBUAYATBHBIX MCUXO(PU3NIECKIX OCOOCHHOCTEH.

— Ipu  HEOOXOAWMMOCTH WHBAIMIAM W JIHIAM C  OTPaHUYCHHBIMHU
BO3MOYXHOCTSIMU 3/I0POBbS IIPEIOCTABISAETCS JOMOJIHUTEIHHOE BpEeMS JIJIS TOATOTOBKH
OTBETa Ha DK3aMEHE;

— IpU  TPOBEACHHWM TPOLEAYpPhl OLEHUBAHUS PE3yJbTATOB OOy4YEHUS
WHBAJHUJIOB U JIUI[ C OTPAaHUYCHHBIMU BO3MOXKHOCTSIMH 3JI0POBBSI IPEAYCMATPUBACTCS
WCIOJIb30BAaHNE TEXHUYECKUX CPEICTB, HEOOXOJMMBIX WM B CBS3U C HX
WHUBUAYTBHBIMU OCOOCHHOCTSIMH,

— MpU HEOOXOUMOCTH JIJIsl 00YJAIOIINXCSI C OTPAHUYCHHBIMHI BO3MOKHOCTSIMU
3MI0pOBbS W WHBAIMIOB TIPOIEAypa OICHUBAHHUS pPE3ylIbTaTOB OOydYEHHUs IIO
JTUCIUILTNHE MOXET MPOBOUTHCS B HECKOJIBKO 3TAIOB.

[Ipouienypa olleHWBaHUS PE3YJITATOB OOyUEHUsS WHBAIHMIOB W JIMI[ C OIPAaHUYCHHBIMHU
BO3MOXXHOCTSIMU 3JIOPOBBSl IO JAUCHUIUIMHE (MOAYIIO) TPEIyCMaTpPHBACT TMPEAOCTABICHHE
uHpopManuu B (opMax, aJaNTUPOBAHHBIX K OTPAHUYCHHUSIM HX 3I0POBbSI U BOCHPHSITHS
uHpOpMaLUu:

JUts 11 ¢ HapYIICHUSIMH 3PCHUS:

— B TeYaTHOM (hopMe YBEIMYCHHBIM MIPUPTOM, — B (HOpMe 3JICKTPOHHOTO
JOKYMEHTA.

J1J1s1 JIUI ¢ HApYIICHUSIMH CITyXa:

— B mevatHou opwme,

— B (hopMe 3IEKTPOHHOTO IOKYMEHTA.

JUtst 11 ¢ HapyIICHUSIMHA OTIOPHO-IBUTATEIILHOTO arapara:

— B mevaTtHou opwme,

— B (hopMe AIIEKTPOHHOTO JOKYMCHTA.

JlaHHBIH TMEepevYeHbh MOXKET OBbITh KOHKPETH3UPOBAaH B 3aBUCUMOCTH OT KOHTHHICHTA
00y4aromuxcs.

5. [lepevennb yueOHOI JuTepaTypbl, THGOPMALHMOHHBIX PeCyPCOB U TEXHOJIOTHH

5.1 YueOnas squTeparypa

1. [HanuHrep, Buktop Anekceesud. KomnnekcHblt aHanus : yyebHoe nocobue ana sysos / B. A.
Danunrep, C. . CUMOHKEHKOB. - 2-e u3a., ucnp. u gon. - Mocksa : Opaiit, 2023. - 143 c. - (Bbicliee
obpasosaHue). - URL: https://urait.ru/bcode/514870 . - Pexum [ocTyna: [ANA aBTOPUS.
nono3osaTtenei. - ISBN 978-5-534-08399-6. - TEKCT : 3/1€KTPOHHbIN.

2. Mpwueanos, MBaH MBaHOBUY. BBeaeHME B TEOPUIO PYHKLMIA KOMMAEKCHOTO NEPEMEHHOTO : Y4ebHMK
ans sysos / U. W. Npueanos. - Mocksa : HOpaiit, 2023. - 402 c. - (Bbicwiee obpasosaHue). - URL:
https://urait.ru/bcode/512097 . - Pexkum gocryna: ans aBTopus. nosb3osartenei. - ISBN 978-5-534-
01450-1. - TEeKCT : 3NeKTPOHHbIN.

3. McaueHko, H. A. KoMNeKCHbIM aHanns B NpUMepax 1 yNpaxHEeHWAX : MHTerpabl U BbiYeTbl : yuebHoe
nocobue : [16+] / H. A. UcauyeHKo ; OMCKUIA rocyaapcTBeHHbIN yHUBepcuTeT um. ®. M. [loctoescKoro.
— OmcK : OMCKMIA rocyaapcTBeHHbI yHuBepcuTeT um. ®.M. [loctoesckoro (OmIY), 2019. — 120 c. :
un. — Pexxum goctyna: no nognucke. — URL: https://biblioclub.ru/index.php?page=book&id=575792.
— Bubaunorp. B KH. — ISBN 978-5-7779-2370-7. — TEKCT : 3/1€KTPOHHbIN.

5.2. lepuoanueckasi JuTepaTypa

1. BectHuk CaHkT-MeTepbyprckoro yHueepcuteTa. [puknagHaa matemaTuka.MHbopmaTuKa.
Mpouecchl ynpasneHua. - URL: https://dlib.eastview.com/browse/publication/71227
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https://urait.ru/bcode/514870
https://urait.ru/bcode/512097
https://biblioclub.ru/index.php?page=book&id=575792
javascript:void(0);
https://dlib.eastview.com/browse/publication/71227

2. BecTHMK MockoscKkoro yHusepcuteTa. Cepua 15. BblumcantenbHaa maTtemaTmka M KnbepHeTuKka
.- URL: https://dlib.eastview.com/browse/publication/9166

5.3. UHTepHeT-pecypchl, B TOM 4HCJe COBpPeMEHHbIe MpPo(eccHOHATBHBIE 0a3bl
JAHHBIX 1 HHGOPMALMOHHbIE CIPABOYHbIE CHCTEMBI
J1eKTPOHHO-0ubMoTeuHbIe cucTeMbl (IBC):

3BC «FOPAMT» https://urait.ru/

3BC «YHUBEPCUTETCKASI BUBJIMOTEKA OHJIAMH» http://www.biblioclub.ru/
9BC «BOOK.ru» https://www.book.ru

IBC «ZNANIUM.COM» www.znanium.com

9BC «JIAHb» https://e.lanbook.com

IpodeccnonanbHbie 6a3bl JTAHHBIX

Scopus http://www.scopus.com/

ScienceDirect https://www.sciencedirect.com/

Kypuaas uznareancrsa Wiley https://onlinelibrary.wiley.com/

Hayunas 31ekTponHasi oudauorexa (HIb) http://www.elibrary.ru/
IMosiHOTEKCTOBBIE APXUBBHI BEAYIIMX 3aNAJHBIX HAYYHBIX sKYPHAJI0B HA Poccuiickoii
mwiargopme HaydHbIX :kKypHajaoB HIUKOH http://archive.neicon.ru

Springer Journals: https://link.springer.com/

Springer Journals Archive: https://link.springer.com/

Nature Journals: https://www.nature.com/

Springer Nature Protocols and Methods:
https://experiments.springernature.com/sources/springer-protocols

Springer Materials: http://materials.springer.com/

Nano Database: https://nano.nature.com/

Springer eBooks (i.e. 2020 eBook collections): https://link.springer.com/
"JlekTopuym TB" http://www.lektorium.tv/

YuauBepcurerckas napopmannonnas cucrema POCCHUS http://uisrussia.msu.ru

I/IH(l)OpMaIII/IOHHI)Ie CIIPaBOYHBIC CUCTEMBI

KoncyasranT ILtr0c

Pecypcbl cBOOOAHOTO 1O0CTYnA

KubepJlennnka http://cyberleninka.ru/;

MuHHCTEPCTBO HAYKH H BhIcIIero oopa3osanus Poccuiickoii @enepannu
https://www.minobrnauki.gov.ru/;

DenepaabHblii moprai "Poccuiickoe oopazoBanme’ http://www.edu.ru/;
Nudopmaunonnasi cucrema "Equnoe okHO 10cTyna K o0pa3oBaTeibHbIM pecypcam'
http://window.edu.ru/;

Enunas xosuteknns nugpoBbix 00pa3oBaTeIbHbIX pecypcoB http://school-collection.edu.ru/ .
IIpoexT I'ocyaapcTBeHHOT0 HHCTUTYTa PycCcKOro s3bika uMeHH A.C. Ilymkunna
"OoOpa3oBaHue HA pyccKoM'' https://pushkininstitute.ru/;
CnpaBouHo-undgopmanuoHHblii mopraJa "Pycckuii sa3bik' http://gramota.ru/;

Cayx0a TeMaTH4YeCKHMX TOJKOBBIX CJI0Bapel http://www.glossary.ru/;

CuaioBapu v SHUMKJIONEAMH http://dic.academic.ru/;

Oopa3zoBartesbHbIi opTat "Yueda' http://www.ucheba.com/;

3axoHonpoekT ""O06 oOpa3zoBanum B Poccuiickoit @enepanun’. Bonpocs! u 0TBeTHI
http://xn--273--84d1f.xn--plai/voprosy i otvety

CoOcTBeHHbIE 3JIEKTPOHHBbIE 00pa3oBaTe/ibHbIe U MH(popManuoHHbie pecypebl Kyol'yY

1. DJIeKTPOHHBIH KaTaJIor Hayunoi OnOInOTEeKH KyoI'Y
http://megapro.kubsu.ru/MegaPro/Web
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https://dlib.eastview.com/browse/publication/9166
https://urait.ru/
http://www.biblioclub.ru/
http://www.book.ru/
https://znanium.com/
https://e.lanbook.com/
http://www.scopus.com/
https://www.sciencedirect.com/
https://onlinelibrary.wiley.com/
http://www.elibrary.ru/
http://www.elibrary.ru/
http://archive.neicon.ru/
https://link.springer.com/
https://link.springer.com/
https://www.nature.com/siteindex/index.html
https://experiments.springernature.com/sources/springer-protocols
http://materials.springer.com/
https://nano.nature.com/
https://link.springer.com/
http://www.lektorium.tv/
http://uisrussia.msu.ru/
http://cyberleninka.ru/
https://www.minobrnauki.gov.ru/
http://www.edu.ru/
http://window.edu.ru/
http://school-collection.edu.ru/
https://pushkininstitute.ru/
http://gramota.ru/
http://www.glossary.ru/
http://dic.academic.ru/
http://www.ucheba.com/
http://273-фз.рф/voprosy_i_otvety
http://273-фз.рф/voprosy_i_otvety
http://megapro.kubsu.ru/MegaPro/Web

2. DJIeKTpOHHAasi oudmorexa TPY10B Y4EeHBIX Kyol'Y
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6

3. Cpena MoayJIbHOI0 JTMHAMMYECKOT0 00y4eHus http://moodle.kubsu.ru

4. ba3a y4eOHBIX IUIAHOB, Y4eOHO-METOAUYECKHX KOMILIEKCOB, NMyOJUKANUA M
KOH(epeHuuii http://infoneeds.kubsu.ru/

5. bubauoreka uHPOPMANUOHHBIX pecypcoB Kadeapbl HHPOPMAIMOHHBIX
o0pa3oBaTeIbHBIX TEXHOJIOIWi http://mschool.kubsu.ru;
6. DJIeKTPOHHBIH apxuB 10kyMeHTOB KyOI'Y http://docspace.kubsu.ru/

6. DJIeKTpOHHBIE 00pa3oBaTe/ibHbIe pecypchbl Kadeapbl HHPOPMAIMOHHBIX CHCTEM U
TexHoJiorni B oopazoBanum Kyol'Y n nayuno-meroanueckoro ;xypHaja "LIKOJIbHBIE
I'OJbI" http://icdau.kubsu.ru/Meroanyeckue yKa3zaHus AJ51 00y4AIOUIUXCS 110 0CBOECHHIO
AMCUUIJIMHBI (MOIYJIs1)

IIo xypcy mnpenycMOTpEHO NIPOBEICHHME JIEKIMOHHBIX 3aHATHM, HA KOTOPBIX JAeTCs
OCHOBHOM TEOpETHUYECKUI MaTepuall, JaOOpaTOPHBIX 3aHATHH, MO3BOJAIOIUX CTYACHTaM B
IIOJIHOM MEpe 03HAKOMUTHCS € MOHATUAMU U MeTonaMu KoMIIIIEKCHOro aHaiin3a U HaBbIKaMH MX
IIPUMEHEHUEM B PELICHUU IIPAKTUYECKUX 3a]1a4.

Baxneimum sTanoMm sBISETCS CaMOCTOsITENbHass pabora mo aucuuruivHe. llenbro
CaMOCTOSITEIIbHON pabOThl OakanaBpa sIBJISIETCS YriIyOJIeHUE 3HAHUM, MOTYUYEHHBIX B PE3yJIbTATE
ayIUTOPHBIX 3aHATUNA. BhipabaThiBatoTCs HABBIKU CaMOCTOSATEIBHON pabOThI. 3aKperuisitoTcs
OTIBIT ¥ 3HAHMS, MOJYYECHHBIE BO BpeMsl JIaOOPATOPHBIX 3aHSATHH.

CamocrtosiTenbHasi paboTa CTYyJEHTOB B XOJI€ H3yYeHHUs AUCHUIUIMHBI COCTOUT B
BBIIIOJJHEHUM  WHJMBUAYAIbHBIX  3aJlaHUM, 3aJaBacMbIX  [PEMNOJABATEIEM,  BEAYIIUM
nab0opaToOpHEIC 3aHATHS, MOJATOTOBKH TEOPETUIECKOTO MaTepHaa K JIJa0OpaTOPHBIM 3aHATHSIM, Ha
OCHOBE KOHCIEKTOB JIEKIMH M y4eOHOM JUTepaTyphl, COIVIACHO KaJleHAapHOMY IUIaHy H
MIOATOTOBKHA TEOPETUYECKOT0 MaTepHala K TECTOBOMY OIPOCY, 3a4€Ty M JK3aMEHY, COTJIaCHO
BOITPOCAM K JK3aMEHY.

VYkazanus 1o opopMIEHUIO paboT:

- pa60Ta Ha J'Ia60paTOpHBIX 3aHATHSAX M KOHCIEKThl JIEKIMH MOTYT
BBIITOJIHATBECA Ha OTACIIBHBIX JIMCTAaX 0o HETIOCPCIACTBCHHO B pa6oqel71 TETpaau,

- Oq)OpMJ'IeHI/Ie HHIUWBHUYaJIbHBIX SaI[aHI/Iﬁ KEJIAaTCIbHO HA OTACJIbHBIX JINCTAX.

[IpoBepka WHAMBUAYAIbHBIX 3aJaHUi MO TeMmaM, pa300paHHBIM Ha JIaOOPATOPHBIX
3aHATUAX, OCYILECTBIIAETCS Yepe3 HEJeo Ha TeKyIIeM J1a00paTOPHOM 3aHATHH, JINOO B TEUEHUE
HEJIEJIN [10CTIE TOrO 3aHATUS HAa KOHCYJIbTALUH.

Jlnst pa3bsCHEHUsT HEMOHSATHBIX BOIIPOCOB JIEKTOPOM M ACCHUCTEHTOM E€XKEHEIEIbHO
IIPOBOJATCS] KOHCYJIBTALlMN, O BPEMEHHN KOTOPBIX I'PYIIITBI U3BEIIAIOTCS 3apaHee.

VYuebHasg AeATeNbHOCTh MPOXOAUT B COOTBETCTBMM C Ipa)MKOM ydeOHOro mpoliecca.
[Tpomiecc camoCTOATENBbHOM pabOTHl KOHTPOJIHPYETCS BO BpeMs ayJUTOPHBIX 3aHATHH H
UH/IMBUYAIbHBIX KOHCyNIbTalMid. CamocTosATeNnbHas paboTa CTyIEHTOB MPOBOIUTCS B (Gopme
M3Y4YEHHsI OTAENIBHBIX TEOPETUYECKUX BOIMPOCOB IO MPEATIAraeMoOil JIUTEpaType M BBINOJIHEHUU
NPaKTUYECKUX 3a/laHU 10 pa300paHHBIM BO BpeMs ay IUTOPHBIX 3aHATHI IpUMeEpaMm.

42


http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6
http://moodle.kubsu.ru/
http://infoneeds.kubsu.ru/
http://mschool.kubsu.ru/
http://docspace.kubsu.ru/
http://icdau.kubsu.ru/

@OH/1 OLICHOYHBIX CPEJCTB IUCUUILIMHBI COCTOUT U3 CPEICTB TEKYIIETO KOHTPOJSA (CM.
CIIMCOK 3a/1a4 U BOIIPOCOB KOJUIOKBUYMA) M UTOTOBOM aTTeCTallMU (3aueTa, IK3aMeHa).

B kayecTBe OLIEHOYHBIX CPEJICTB, UCTIONB3YEMBIX JUISl TEKYIIETO KOHTPOJIS yCIIEBAEMOCTH,
npeJIaraeTcsl mepeueHb BOIPOCOB, KOTOPHIE MPOpadaThHIBAIOTCS B MPOIIECCE OCBOCHUS Kypca.
JlaHHBI TTepeYeHb 0XBATHIBAET BCE OCHOBHBIC pa3Ieiibl Kypca, BKIIOUAs 3HAHUS, TI0Jy4aeMbIe BO
BpEeMsl CaMOCTOSITETIbHOW paboThl. Kpome TOro, BaKHBIM DIIEMEHTOM TEXHOJOTHH SIBJISCTCS
CaMOCTOSITENIbHOE PEUICHHE CTYICHTAMH WM cJada 3aJaHui. DTO TOJIHOCTBIO MHIMBHIyabHAs
dopma oOydenus. CTyAeHT paccKas3blBaeT CBOE pEIICHHE IPEroJaBaTellio, OTBEYaeT Ha
JOIMMOJIHUTCIIbHBIC BOIIPOCHI

B ocBoeHHMM AMCIUIUIMHBI MHBAJIHIAMH U JIMIIAMH C OTPAHUYCHHBIMH BO3MOXXHOCTSIMH
3I0pOBBSl OOJIBIIIOE 3HAYEHWE HMMEET WHAWBUIyallbHas yudeOHash pabora (KOHCYJIbTAIllUU) —
JIOTIOJTHUTEIIFHOE Pa3bsICHEHNE YYeOHOTO MaTepuara.

WupuBuayanbHble KOHCYJIBTAllMU TI0 TPEAMETY SBISIOTCS BaXHBIM  (DaKTOPOM,
CHOCOOCTBYIOLIMM WHAMBHYaTH3AIMA OOYUYCHHS U YCTAHOBJICHUIO BOCITUTATEIBHOIO KOHTAKTa
MEXJy IMperojaBaTeieM W OOydYalolMMCsS WHBAJIMIOM WU JIAIOM C OTPaHHYCHHBIMH
BO3MOXKHOCTSIMH 37I0POBBSI.

MaTepHajibHO-TEXHHYECKOE ofecriedyeHne 1Mo JHCHUTLIMHE (MOTYJIH0)

Ne HanmenoBanme cnenuanabHbIXx noMemenuit m | Homepa ayauropuii / kabnHeToB

MOMeIlleHHUi J1JI51 CAMOCTOATEIbHOM PadoThI

yuaeOHbIe ayamropum s nposenenus 3amstmid | 501,502,503,505,506,507,508,

JIEKIIMOHHOT'O THUITA 509, 510,513,514

yuaeOHbIe ayamropum s nposenenus 3amstmid | 501,502,503,505,506,507,508,
CEMHHAPCKOTO THIIA 509, 510,513,514
KommsroTepHbIe KIacchl ¢ BBIX0J0M B IHTEpHET 503,509,510

y4eOHbIC ayTMTOPHH ISl BBITOJTHEHHS HAYYHO — Kabuner KypCOBOTO
UCCIIEI0BATEIBCKON  pabOThI (KypcoBoro IPOEKTHPOBAHMUS
MIPOEKTUPOBAHMS)

(BBITIOJIHEHUS KYPCOBBIX
pabor) - Ne 503, Ne509, Ne 510

ObopynoBanue: MyJIbTUMEIUITHBIN
MIPOEKTOpP, 3KpaH, IMEpPCOHAIbHbIE
KOMIIbIOTEPHI, y4yeOHas MeOenb,
JIOCKa ydeOHasi, BHIXOJ] B

WutepHer, y4eOHO-HAT IS THbIE
nocoous (TemaTuyeckue
WLTIOCTPAIIH), HPUHTED,

MNpE3CHTalM Ha  S3JICKTPOHHOM
HOCHUTCIIC, CINNIUT-CUCTEMA

y‘-IC6HLIC ay'I[I/ITOPI/II/I JJIA CaMOCTOHTCHBHOﬁ pa6OTBI, C Ka6I/IHCT JJIA
pa60‘-II/IMI/I MECTaMH, OCHAIICHHBIMU KOMHBIOTCpHOI/I CaMOCTOHTeHBHOﬁ pa6OTLI -
TCXHHKOﬁ C HNOAKIKHYCHHUEM K CCTU ((I/IHTG HECT) U
a p Ne 504, Ne 509, NeS10
O6CCHCLICHI/ICM HCOFpaHI/I‘{CHHOI‘O ,Z[OCTyTIa B
3HCKTpOHHyIO I/IH(l)OpMaI_II/IOHHO-O6pa3OBaTCJIBHyIO O60pyI[OBaHI/IC. HCpCOHaJ'IBHBIe
KOMIIBIOTEpHI, yueOHas MeOerb,

JOCKa yqeGHa;I, BBIXOJ B
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Cpelly OpraHHu3aluu Ui KakJI0oro o0ydaromierocs, B
COOTBETCTBUH C 00bEMOM M3yUYaEMBIX TUCIUTUIHH

HNutepner

HccenenoBarenbekue nabopaTtopuu (1eHTpoB),
OCHAIllEHHBIE JTAOOPAaTOPHBIM 000PYAOBaHUEM

Komnetorepnsiii kinacc Ne 510

MYJIbTUMEANHHBIN MIPOEKTOP,
9KpaH, MepCOHAIbHbIE
KOMIIBIOTEPHI, y4yeOHas wmebenb,

Jlocka ydeOHasi, BBIXOJI B
WuTepHeT, HarisgHble MOCOOUS.
CereBoe obOopynoanue CISCO
(MapmpyTH3aTOpbI, KOMMYTATOPHI,
19-ti nrOMMOBBIN ceTeBOM mIKad)
CIUIUT-CUCTEMA, CTEH]I

«Apxutekrypa [IDBM»

y4eOHbIE ayIUTOPUH TPYNIOBBIX U MHAUBUIYATBHBIX Ne508

KOHCYJIbTallui O6opynoBaHue: MepPCOHATbHBIN
KOMIIBIOTEp, y4eOHass  MeOelb,

JIOCKa yueOHasl, yueOHOHATJISTHBIC
rmocoous

(TemaTuyeckue  WUIIOCTpAIuu),
CKaHep, J0CcKa
MarHUTHOMapKepHas, CTEIIaXKH C
yueOHoOM u IIEPUOINYECKON

JUTEPaTypou

[Tomemenne [uIst XpaHEHHs W TPOPHIAKTHIECKOTO
oOcitykuBaHUs y4eOHOTro 000py10BaHUS

ITomemenue Ne 511, ITomemenue
Ne 516, [Tomemenne Ne 517,
ITomemenne Ne 518

y4eOHbI€ ayIMTOPUU JJIsl IPOBEACHUS TEKYLIEeH U
MIPOMEKYTOUYHON aTTECTaluU

501,502,503,505,506,507,508,
509, 510,513,514
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