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1 Hean u 3a5a4u M3y4YeHHUs JUCHMILIUHBI (MOYJIs1)

1.1 Heab ocBOeHUS TUCHUTLIHHBI

Henpio mpenogaBaHuss U M3yYeHUs IUCHUIUIMHBI «KOMIUIEKCHBIN aHANMU3» SBISICTCS
(hopMupOBaHHE TIPEICTABICHUH 00 000OIICHHUSIX TOHITHI MaTEMAaTHIECKOTO aHAIH3a Ha cllydai
(GYHKIIUH KOMIUIEKCHBIX TIEPEMEHHBIX, (YHKIIMOHAIBHBIX PSI0B, HHTETPAJIOB C TapaMeTpaMu U
TEOPHUU TIOJIS, a TAKXKE MX POJHM B CHUCTEME MATEeMAaTUYECKUX HAyK M B MPUIOKCHUIX K JPYTHUM
€CTECTBEHHOHAYYHBIM TUCIUIUINHAM, B YACTHOCTH, CBSI3aHHBIX C HCKYCCTBEHHBIM HHTEJUICKTOM,
aHAJIM30M JAHHBIX U KOMIBIOTEPHBIM 3PCHUEM.

1.2 3agauy JUCHUILIMHBI

- (dbopmMHpOBaHKE y CTYAEHTa MPEACTABICHUN 00 OCHOBHBIX MOHATHAX U METOAAX
Teopun GyHKINI KOMIUIEKCHOTO NTEPEMEHHOT0;

- Bblpa60TKa HaBBIKOB HMCIIOJIB30BaHUA MCTOJ0B KommiekcHoro anainusa u TeOpI/II/I
MOJIA AJid PpCIICHUA TCOPCTUUCCKUX U NPUKITAAHBIX 3a/1a4;

1.3 MecTo qucuuinHbl (MOAYJisl) B CTPYKTYype 00pa3oBaTeIbHOM NPOrpaMMbl

Hucuunnuna «KoMIUIeKCHBIM aHanmu3» OTHOCUTCS K BapuatuBHOM wyactu brioka 1
«JIMCLMUIUTMHBI U MOJTYJIN.

J1st u3ydeHust TUCHUIUTUHBI CTYACHT JOJIKEH BJIaIeTh 3HAHUSIMU, YMEHUSIMU U HABBIKAMU
o mucuuminHe «MatemaTrndeckuid aHanus3y U «Martematudeckuul ananus IIy.

Takxke maHHas TUCIUIUIMHA TECHO CBS3aHA CO CICIYIONIMMH TUCIUIUIMHAMU 0a30BOM
yactu bioka 1:

- Anre0pa v aHATUTUYECKAsI TEOMETPUS;
- AnreOpa 1 BBeJIeHHE B TCH30PHBIN aHAIIH3;
- MaTteMaTU4eCKUM aHaIu3;

- JuddeperunanbHble ypaBHEHHS.
3HaHus, MoyyaeMble P U3yUeHUH AUCUUIUTNHBI « KoMIUIekcHBIN aHanu3», OopMUPYIOT
obmenpodeccuoHanbHble KOMIIETCHIIMM CTyAeHTa B obnactu [lpuxiagHoil MareMaTHKH,
UCTIOJB3YIOTCSl B €CTECTBEHHOHAYUHBIX U MaTeMaTHYECKUX qucuuIuimHax bioka 1.

1.4 IlepeyeHb MJIAHMPYeMbIX pe3yJbTAaTOB O00y4YeHHMs IO AMCHMILIMHE (MOIYJIO0),
COOTHECEHHBIX C INIAHNPYEMbIMH Pe3yJIbTATAMH 0CBOCHHUSI 00pa30BaTeJbHONH MPOrPaMMbl

W3yuenne paHHOM y4yeOHOM AMCUUIUIMHBI HANpaBleHO Ha (OPMHUpPOBAHHUE Y
00yyYaromuxcs CIeAYIOUMX KOMITETCHIINH]:

Kon, ypoBens u HNuaaukaTopsl PesyabTaT 00yueHnus mo
(¢opmyTupoBKa AUCUUITHHE

KOMIIeTeHIIHH

OIIK-1 NJa-1.0IIK-1 CrniocoOHOCTh IPUMEHSTh
Cniocoben npumensats | [Ipumensier GpyHnameHTa bHbIE (byHIaMeHTaIbHBIE
(byHIaMeHTaIbHBIE 3HaHUs, MOJyYeHHbIE B 001acTH MaTeMaTHYeCKUe 3HAHUS TIPU

3HaHUS, OJyYCHHbIE
B 00NacTH
MaTeMaTHYECKUX U
(W1M) eCTECTBEHHBIX
HayK, U UCIOJIb30BATh
UX B

MaTeMaTHU4eCKUX U (UIJIH)
€CTECTBEHHBIX HaYK MpH
MOCTPOEHUHU MOJIEIIEH B 3aJaHHOU
MpeIMETHOM 00JIaCTH

MIOCTPOEHUH U AaHAJIU3€ MOJIEIIEH
B 33JJaHHOU MPEIMETHOMN
o0acTu

Na-2.0I1K-1
[Tpumensier pyHIaMeHTaIbHbIE
3HaHUsl, OJyYSHHbIE B 0071aCTH

CrniocoOHOCTh IPUMEHSTh
(byHaMEHTalIbHBIE
MaTeMaTU4eCKUE 3HAHUS IIPU




npodeccrnoHaIbHOM MaTeMaTHU4eCKUX U (UIJIH)

NEATEIIbBHOCTH €CTECTBEHHBIX HayK IIPU BEIOOpPE

METOJIOB PEUICHHUS 3aa4
npodeccrnoHaIbHOM
ACATCIIbHOCTHU

BbIOOpE METOJIOB pEIICHUS
3a1ad4, Tae 001acTh
ONPEACIICHUS U 3HAYEHUI
(byHKUIMH J1exKaT B KOMITJICKCHOM
YHCIOBOM IIJIOCKOCTH

2 CTpyKTypa 1 coiep:kaHue TUCUUILIHHBI

2.1 PacnipenesieHne TPyA0EMKOCTH JUCHHMILIMHBI 10 BHAaM padoT

O6mass TpynoEMKOCTh AWCIHMIUIMHBI COCTaBISIET S  3ad. efl.
pacripesielieHue 1o BUIaM paboT MpeICTaBIeHO B Ta0IuIe

(180 wacoB), wux

Bun yueGHOM paboThI Bcero CemecTpbl
4acoB (dachl)
4 cemectp
KonrakTHas pa6ora (Bcero), B ToM 4ncJie: 102,5 102,5
AyIuTOpHBIE 3aHATHS (BCEro) 96 96
3aHsTHsI JEKHMOHHOIO THIA 48 48
JlaGopaTopHble 3aHATHUS 48 48
Nuas koHTaKTHasi padoTa 4,5 4,5
Kontponupyemasi camoctositenibHasi pabota (KCP) 6 6
ITpomexyrounas arrecrauus (MKP) 0.5 0.5
CamocrosiTesibHas padoTa, B TOM YHCJIe: 41,8 41,8
CamocTosTenbHOe U3YUEeHUE Pa3/IelioB,
CaMONOAT0TOBKa (MpopadoTKa U TOBTOPEHHE
JIEKIIMOHHOTO MaTepHaja U MaTepraia yaeOHUKOB U 31,8 31,8
yueOHBIX TOCOOMI, TOArOTOBKA K JIA00OPaTOPHBIM U
MPAKTUYECKUM 3aHSATHIM, KOJJIOKBUYMaM U T.J.)
IToaroTroBKa K TeKylieMy KOHTPOJIIO 10 10
KonTpoas 35.7 35.7
[ToaroroBka K 3auery 5,7 5,7
IToAroToBKa K 3K3aMEHY 30 30
O0mas Tpy10eMKOCTh yac. 180
B TOM 4mcJje
KOHTAKTHAS 102,5
padora
3a4. el 5

2.2 CTpyKTypa IMCHHUIIJIMHBI

Pacnpenenenue BUoB yueOHON pabOThI M MX TPYAOEMKOCTH IO pasfesiaM AUCLUILUINHBIL,

u3y4aeMsble B 4 cemecTpe:



KomnuectBo yacos

AynutopHas |BreaynuropHas

Ne HaunmenoBanue paszzaenos (Tem) Beero paboTa paboTa
J JIP CPC

1. |DnemeHTHI TEOPUU OIS 12 4 4 4

2. |KommuiekcHble yncia, M0CIeJ0BaTeNbHOCTH U psafbl | 21 8 6 7

3. |DyHKIMM KOMIUIEKCHON IEPEMEHHOMN 38 14 16 8

4 OCHOBHBIE TEOPEMBI TEOPUH AHATUTHUECKUX 2 10 10 6

byHKIMiI

Brraucnenue HUHTCIpaJIOB MCTOJaMH TCOPpHUU

5. N 23 9 8 6
AHATTMTUYECKUX (PYHKLIUH
6. |MHTerpanel, 3aBUCsIIME OT IapaMeTpa 12 3 2 7
7. |0630p NpoHAEHHOTO MaTepraa 5,8 0 2 3,8
HUTOI'O no pa3aesnam IuCHUNITHHBI 137.8 48 48 41,8
Konrponupyemas pabora crynenta (KCP) 6
ITpomexyrtounas arrectauus (MKP) 0,5
KoHnTponb 35,7
O0mas Tpy10eMKOCTb 10 TUCHHUILINHE 180

[Tpumeuanue: JI — nexuuu, JIP — naGopatopusie 3anstus, CPC — camocrosrenbHas paborta

cryaenta, KCP — xonTponupyemas pabota crynenra; MKP — unast kontakTHas padora.

2.3 Conepxxanue pa3iesioB IUCHUTITHHBI

2.3.1 3auaTHA JeKIINOHHOI0 THIIA

HaumeHnoBaHue pasjiesna
(TeMbl)

Copnep:xanue pasznesa

®opma
TEeKyIero
KOHTPOJIst

DJIEMEHTBI TCOPUH I1OJIA

CxansipHble U BEKTOPHBIE TOJIS, UX XapaKTepUCTUKH. [I0TOK BEKTOPHOTO
nosig. IIOTOK BEKTOPHOTO TMOJISI 4Yepe3 3aMKHYTYIO IOBEPXHOCTbD.
®opmyna T'aycca-Octporpajckoro. JluBepreHuus BEKTOPHOIO IIOJSL.
Pacuernas ¢dopmyna. @opmyna I'aycca-OcTporpajickoro B TepMHUHaX
Teopun noisi. OCHOBHBIE CBOMCTBa AuBepreHIU. Dusnueckuii cMbICa
KpUBOJIMHEWHOTO HMHTErpajia BTOporo poja. Llupkyisiuuss BEKTOPHOTO
monst. [lonstuwe, Qusmueckuii cmeicia. Pacuernas ¢opmyna. Potop
BekTopHOro Tois. Ilomstue. Pacuetnas ¢opmyna. IIpumep moms c
MOCTOSIHHOM ~ 3aBUXpeHHOCThIO. Dopmyna Crokca. Teopema B
pa3zBepHyTOM Buje. PopMyIHpPOBKA B TEPMUHAX TEOPUH OJISL.

K

KommnekcHsle uucina,
MOCTEI0BATENBHOCTY U
pszsI

ITonsitue komiiekcHoro uyucia. Onepauuud HaJ KOMIUIEKCHBIMHU
yuciaMmu. Onepanuu BO3BEACHHSI B CTENEHb U W3BJICYEHHE KOPHS n-il
CTENeHU U3 KOMIUIeKCHOro uucina. MuoxectBa B C. Teopema o
BJIOKEHHBIX NPsAMOYTrojibHUKOB. Teopema boinbuano-Beitepmrpacca.
[Ipenen mnocnenoBaTeNbHOCTH KOMIUIEKCHBIX YHCEI. beckoneuno
ynanenHas Touka. Cepa Pumana. Psipr kommiekcHbIX yncen. [IpusHakn
CXOJIMMOCTH YHCJIOBBIX PSIJIOB.

K, O

DYHKIUU KOMIUIEKCHOM
MepEeMEHHOMN

OyHKIUM KOMIUIEKCHOI mnepemeHoil. OcHoBHble moHsATHS. IIpenen
(GYHKIIMM ~ KOMIUIEKCHOW mepeMeHHOH. HempepslBHOCTD — pyHKINH
KOMILIEKCHOU MIEPEMEHHOM. Huddepennnpyemocts ¢dyHKIMH
KOMIUIEKCHOH mnepeMeHHoW. YcnoBue Komm-Pumana. Ionsitue
¢yHKIHOHANBHOTO psiga. CxoaumocTb. PaBHOMEpHass CXOIMMOCTB.
Ipusnaxku Komm u Beliepoirpacca paBHOMEPHOW CXOOUMOCTH. TeopeMbl
0 paBHOMEpHO cxopsiiemcs psne. Crenennsle psinpl. Teopema Abens.
Amnamutnaeckue pyakuun o Beliepitpacey. Teopema eiMHCTBEHHOCTH.

K, O




AHaTUTHYECKOE MPOIOIDKEHNE. JJeMeHTapHble (QYHKIIMH KOMIUIEKCHOTO
nepemeHHoro. Iloka3arensHast u Jorapudmudeckas QyHKIHH.
l'eomeTrpruecknii  CMBICI  TPOW3BOMHON  (DYHKIMH  KOMIUIEKCHOM

nepeMeHHON OyHKIMS W - i Jluneiinas ynkuus w = az + b. Oynkun
w=2z"uVZ

JpobHo-nuueitHas  ¢ynknus. Teopema 00 omnpeneneHnd ApoOHO-
JTMHEHHOH (YHKIMM Tpems napamu Touek. Kpyrosoe cBoifcTBO ApoOHO-
nmuHeiHOH QyHkunu. Teopema O CHMMMETPHYHBIX TOYKax IJIsi APOOHO-
nHeiHoH ¢ynKin Oynkuus KykoBckoro

Tpancuennentaslie pynkipn B C.

4. OCHOBHBIE TEOPEMBI
TEOPHUN aHATUTHIECKUX
byHKIHI

INonsarue unterpana B C. CymecrsoBanue. OCHOBHBIE CBOICTBA.
Brruncienue uarerpaia ot pyHKINY KOMIDIEKCHOH ITepeMEHHOM
Teopema Ko Teopema Komm 11t MEHOTOCBSI3HOHM 001acTH
Heonpenenennplii uHTErpan oT (QYHKIMH KOMIUIEKCHON IEpeMEHHOM.
AHaTUTHYHOCTH ~ HEONpeneNIeHHOro  uHTerpana.  IlepooOpasHast.
Wnrerpansaas gopmyna Komm. Teopema o cpennem. IIpomsBopHble
BBICIIMX TOPSIKOB JUI aHanuTHYeckux ¢QyHKImi. Teopema JlmyBminis.
Teopema Mopepa. Psan Teiinopa. Teopema Teitnopa

Psan Jlopana. OGmacte cxomumoctn psna Jlopana. Teopema 00
OJTHO3HAYHOM TIPEJICTABJICHUN aHAUTUTHYECKOW (GyHKIMHU psgoM Jlopana.
W3onupoBaHHbIE ~ 0COOBIE  TOYKM  AQHAINTHYECKOW  (DYHKIHH.
Knaccudukanus n301MpoBaHHBIX 0COOBIX TOYEK.

[ToBenenne aHanMTHUECKOH (QYHKIMM B OKPECTHOCTH H30JIMPOBAHHOMN
ocoboif Toukn. OmnpenesneHWE BHIUETA AHAINTHYECKOM (QYHKIMH B
M30JIMPOBAHHONW 0c000#1 Touke..PacuerHbie (GoOpMynbl Ul TIOJIIOCOB.
OcHOBHasl TeOpeMa TEOPUH BBIYETOB. Brrder aHamuTnueckoi GyHKIUH B
OecKOHEeuHO yaajieHHoH Touke. Teopema 0 cyMMe BceX BBIYETOB.

T,O

METO/IaMH TEOPUH
AHAJTMTUYECKUX
byHKIHIA

27 . .
5. |BeIunciieHue HHTETPAOB| ByypcieHne HWHTETPAJIOB BU/IA fo R(cos cos @,sin sin ¢ )de.

Beruncienue uHTErpaioB BUAA f_oom flx)dx.

Jlemma XKopnaua. Beraucinenue uuTerpaios Buza | el f(x)dx.

fee]
— 0

T, O

6.| WUnrterpasl, 3aBucsiuye
OT MapameTpa

Wnrterpansl, 3aBucsimpe oT mapamerpa. lloHATHE paBHOMEpPHOM
cxomumoct W mpenenbHoid Qynkumu. Kpurtepuit Komm. Teopema o
NIPEAETBHOM TIEpEeXo/e 10X 3HAaKOM COOCTBEHHOT'O UHTErpaia,
3aBUCSIIETO OT IMapamerpa. Teopema O HENPEPHIBHOCTH COOCTBEHHOTO
MHTErpaja, 3aBUCAIIETO OT nmapamerpa. Teopema o audpepeHIupoBaHIH,
TeopeMa 00 MHTETPUPOBAHUHM COOCTBEHHOTO MHTETpasa, 3aBHCAIIEIO OT
nmapamerpa. HecoOCTBeHHBIN WHTErpasl, 3aBHCAIIMI OT Mapamerpa.
PaBHOMepHass CXOIMMOCTP M JOCTaTOYHBIE YCIIOBHS PaBHOMEPHOMH
cxonumocty (Beitepmrpacca, Abesns, [Aupuxie).

Teopema 0 mpefenbHOM MEPEeXoAe MOJA 3HAKOM HMHTErpanga U TeopeMa o
HETIPEpBIBHOCTH MHTETpalla, 3aBHCAIIEro OT Tmapamerpa. Teopema 00
W3MEHEHHUH TIOpsAAKa MHTETPUPOBAHUS Ui HECOOCTBEHHOTO MHTETpaa,
3aBHCALIETO OT apaMeTpa.

B-dynkmus, e€ cpoiicta. I'-gyHkums, e€ cpoiictBa. Ceszp Mexay I'-
¢bynkpeit u B-pynkuneit

[onsiTve mHTETpanbHBIX NpeoOpasoBanui Jlammaca, dypre n MenmHa.
Ilpsmble u  obOparHble mpeoOpa3oBanmsi. OCHOBHBIE  CBOMCTBA
MHTErpajIbHBIX NPeoOpa3oBaHNUi U NX MPHUII0KEHH. MeTo bl BEIYMCIICHUS
HA OCHOBE TEOPUHU BBIYETOB.

T,O

Tpumeuanue: JIP — omuem/3auuma nabopamoprou pabomot, KII — evinonnenue kypcogoeo npoekma, KP — kypcogoti
pabomvl, PI'3 — pacuemno-epaguuecxoeo 3aoanus, P — nanucanue pegpepama, 3 — scce, K — xonnoxsuym, T —

mecmuposarue, O — onpoc, P3 — pewenue 3a0au.

2.3.2 3ausaTui ¢

e€MHMHAPCKOro Tumna (1adoparopHbie padoThI)

HaumeHoBaHue 1a00paTOpHBIX padoT

®opma TeKyIero
KOHTPOJISt




1. |CkanspHoe 1 BeKTOpHOE ToJie, M dhepeHnnaIbHbIE ONIepaTOPhl: TPAJUEHT, TUBEPT CHIINS "3, ap, Kp
U pOTOP BEKTOPHOT'O MOJIS
2. |Hupkynsmus, potop BekropHOro nojust. @opmyna Ctokca ns3, P, Kp
3. |Ilotok BexTopHOro nond. Jluseprenuus BekTopHOro noisi. @opmyna Naycca- ns3, AP, Kp
OcTporpaackoro
4. |KoMIuieKkcHbIe 4ncia, ONepanuy HaJ HUMU ns3, AP, Kp
5. |Onepanuu BO3BEJEHUS B CTENICHb U U3BJICYEHHS KOPHS N-H CTENIEHU U3 KOMILUIEKCHOIO ns3, ap, Kp
yHuciaa
6. |CxomumocTh nociieioBarensHocTeit B C us3, AP, Kp
7. |Cxogumoctb psiioB B C us3, ap, Kp
8. |DyHKIUS KOMIUIEKCHOM NEPEMEHHOM, HEMPEPBIBHOCTH "3, AP, Kp
9. |AnddepentmpyemMocTs HYHKIHH KOMIUIEKCHOW IIepeMEHHOM ns3, AP, Kp
10,|JIunetinas dpynkuus w = az + b "3, P, Kp
11| Oyuxmmn W =2Z" uVZ ns3, P, Kp
12.|MuBepensi, apoOdHO-nrHeHast (DyHKIUS: OCHOBHBIC CBOWCTBA, IOCTPOECHHUE IO TPEM ns3, P, Kp
TOUKaM.
13| ApobHo-nuHeliHas GyHKIHS: 0TOOpakeHNe KpyTa, MOJIYTUIOCKOCTH, TyHOYEK ns3, AP, Kp
14 |TToka3aTenpHas u orapudmudeckas GyHKIH. MIX 0ToOpakeHHs, CBOMCTBa "3, P, Kp
15 |®ynkuus JXKykoBckoro "3, AP, Kp
16.|aTerpan o GyHKIMN KOMIUICKCHOW IIEpEeMEHHOM "3, 1P, Kp
17 |Muarerpanshas popmyna Komm "3, AP, Kp
18{CxomuMOCTh CTENEHHBIX psAAoB. Paguyc cxoqumocTtu ns3, AP, Kp
19.|Psin Teitnopa. Pasnoxenue QyHKIHA. "3, P, Kp
20.|Psn Tetinopa. Meron HeonpeeneHHBIX K03 duimeHToB, npunoxenus psos Teiopa "3, AP, Kp
21 {Hynu ananmutiueckoit ¢pynkuun. [Topspox Hyns. M3oaupoBanHbIe 0COObIE TOUKH, ns3, AP, Kp
KpaTHOCTb MOJIOCA
22 |Paznoxenue B psaa JlopaHa B OKPECTHOCTH TOUKH z=( 1 z=00 13, JIP, Kp
23 |Pa3noxenue B psj JlopaHa B OKpECTHOCTH TOUKH Z=a "3, AP, Kp
24 |BpI4eThl B OTHOKPATHBIX HOIHOCAX "3, P, Kp
25|BbI4eThI OT KpaTHBIX MOIIOCOB "3, AP, Kp
26.(Bpruer B OECKOHEYHO yIAJICHHON TOUKE "3, 1P, Kp
27 |BpruricieHre HHTErpaioB 10 3aMKHYTOMY KOHTYpY [P MOMOILU TEOPUH BEIUETOB ns3, AP, Kp
28.| BprumcieHue HHTErpanoB BH/Ia fozn R(cos cos @,sin sin @ )de us, P, Kp
29.| BblumciieHre MHTErpanoB BUa f_oooo flx)dx us, 1P, Kp
30{JTemma ’Kopnana. Beluucienue uHTErpajioB Buaa f_oooo elax f(x)dx ns3, 1P, Kp
31.|MurerpansHoe npeodpazoBanue Jlamraca u @ypoe. McnonszoBanue Teopems! Komu n ns3, AP, Kp
Jlemmbl JKopaHa o BerdeTax Juist BBIYUCIECHHS 00paTHBIX IpeoO0pa3oBaHui
32 |WuTerpainsl, 3aBucsIye oT napaMerpa. I-gpynkuums u B-pyHxums. "3, P, Kp

Tpumeuanue: U3 — svinonnenue npakmuieckux UHOUBUOYATbHLIX 3a0anuil, /]3 — KOHMPOab GbINOAHEHUS OOMAULHUX
sadanut, Kp — koumponvnas paboma.

2.3.3 IlpumepHasi TeMaTHKA KypPCOBBIX padoT (IIPOEKTOB)
He npenycMoTpeHsl.

2.4 IlepeyeHb y4eOHO-METOAMYECKOT0 00eceYeHUs AJIs1 CAMOCTOATEIbHOH padoThl
o0y4aromuxcs Mo JMCHHUILIHHE (MOIYJIIO0)

[TepeueHsb yueOHO-METOIMYECKOTO 00ECTICUCHUS
Ne Bun CPC JUCLUTUTMHBI IO BBITOJHEHUIO CAMOCTOSTENIbHON pabOThI
1. CaMOCTOSTEILHOE HU3YyUCHHUC MGTOZ{I/I‘IGCKHG YKazaHusg I MNOATOTOBKH K JICKHMOHHBIM H
pa3aciioB, CaMOIIOArOTOBKa CCMHUHAPCKUM 3aHATUAM, YTBCPIKACHHLIC HA 3aCCIaHUN Ka(l)el[pbl
(mpopaboTKa ¥ OBTOPEHHE OPUKIaTHOW  MaTeMaTWKH  (akynbTeTa  KOMIBIOTEPHBIX
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JIEKIIMOHHOTO MaTepHaiia u TexHonorui u npukinagHoit Mmarematuku I'BOY BO «KyoI'Y»,
MaTepHaia yueOHUKOB U y4eOHbIX [mpoTokoa Nel0 ot 18.05.2023 1.

ocoOuii, mMOArOTOBKA K
712a00paTOPHBIM U MIPAKTUIECKUM
3aHSATHSIM, KOJUIOKBUYMaM M T.1.)
2. (lloaroroBka K TeKyLiemy Metonuveckue yKa3aHus A HMOATOTOBKM K JIGKIMOHHBIM WU
KOHTPOJTIO CEeMHUHApPCKUM 3aHATHSIM, YTBEP)KICHHbIEC Ha 3acelaHiU KadeIpbl
NPUKIaTHOW  MaTeMaTHKH  (aKyjnbTeTa  KOMIBIOTEPHBIX
TexHonorui u npukinagHoit Mmarematuku I'BOY BO «KyoI'Y»,
nportokoa NelO or 18.05.2023 1.

Y4eOHO-MeTOANYEeCKHE MaTepuanbl JJsl CaMOCTOSTENbHONW paboThl O0ydYaromuxcs u3
4KCJla MHBAIMJIOB U JIMI[ C OTPaHUYEHHBIMU BO3MOKHOCTSIMU 310poBbst (OB3) npenocrasistorcs
B (hopMax, aJaTUPOBAHHBIX K OTPAHUYCHUSAM UX 3/J0POBbS U BOCHPUATHS HH(OPMAIIIH:

Jist a1 ¢ HapyIIEHUSIMH 3pCHHS:

— B Ie4aTHOM (hopMe yBEIMUYCHHBIM HIPUPTOM,

— B (popMe AIIEKTPOHHOTO IOKYMEHTAa,

— B opme ayauodaiina,

— B reyaTtHoOM hopme Ha si3bIke bpaiis.

JUist U1 ¢ HapyIIEHUSIMH CIyXa:

— B 1e4yaTHoi (opwme,

— B (popMe PIIEKTPOHHOT'O TOKYMEHTA.

JUist u1; ¢ HapyIIEHUSIME OTIOPHO-JIBUTATEJILHOTO ammapaTta:

— B 1e4yaTHoi (opwme,

— B (popMe AIIEKTPOHHOTO IOKYMEHTAa,

— B opme ayauodaiina.

JlaHHBI TIepeueHb MOXET ObITh KOHKPETH3HPOBAH B 3aBUCUMOCTH OT KOHTHHICHTA
00yJaromuxcs.

3 OoOpa3oBarejibHbIe TEXHOJIOTHH, TPUMEHsieMble IIPH OCBOCHUM
AUCHHUILIAHBI (MOAYJIs1)

C TOYKM 3peHHUs TPUMEHSEMBIX METOJOB UCIOJB3YIOTCA KaK TpaJUIMOHHbIC
MH(OPMALIMOHHO-00BSICHUTENILHBIC JIeKyuu, TaK W WHTEpPAKTHUBHAS ToJada Marepuana ¢
MYJbTUMEAUNHON CHUCTEMOM W Jp. Takoe coueTaHue IMO3BOJSIET ONTUMAJIBHO MCIOJIB30BATh
OTBEJICHHOE BPEMS U PACKPBIBATH JIOTUKY U COAEPKAHUE JUCLIUIUIUHBI.

Jlexknuu mpenCTaBISAIOT COOOM CHUCTEMAaTHUeCKHid 0030p TOHSTHH W METOJIOB
KomrmiekcHoro ananmusa ¢ mojadeil martepuana B (Gopme Ipe3eHTaluid W C HCMOJIb30BaHHUEM
JIPYTUX UHTEPAKTUBHBIX TEXHOJIOTHIA: MPOOIEeMHOE 00yUeHUE, MOACIMPOBAHUE, TUCKYCCHSL.

3aHATHSA, NPOBOAUMBIE ¢ HCI0JIb30BAHMEM HHTEPAKTHUBHBIX TEXHOJIOTHI



KoJsmm4ecTBo yacos
Ne HaumeHnoBanue pa3nesioB (TeM) MHTEPAKTHBHBIEC
BCEro ay/. 4acoB wach:
1. |DneMeHThI TeOpUHU NOJIs 8 4
2. KommiekcHbie uncia, mocaeaoBaTeIbHOCTU U PSIbI 14 4
2.  |DyHKUMU KOMIUIEKCHOW NEPEMEHHOM 30 6
3. |OcHOBHBIE TEOPEMBI TEOPHH AHATUTHYECKUX (QYHKIIUN 20 6
4 Bbluncnenue  MHTErpajoB  METOJAMH  TEOPHHU 17 )
" |aHamuTHYeCcKUX (QYHKIMN
5. |MHTerpaisl, 3aBUCAIIKE OT IapaMeTpa 5 2
6. |O0630p mpoiileHHOTo MaTepuaa 2 2
Hmoeco no oucyuniune: 96 26

JlaGopaTopHoe 3aHATHE MTO3BOJIIET HAYUYUTh CTYICHTA IPUMEHATh TEOPETUYECKIE 3HAHUS
IPU pEIICHUH M HCCIEIOBAaHUM KOHKPETHBIX 3aJad, Pa3BUTh MATEMaTHUYECKYI0 MHTYHIHIO H
TBOpYECKOE MbIlIeHHE. Pa300p KOHKPETHBIX CUTYyallnii, MaTeMaTHYECKOE MOICTIMPOBAaHUE 33124,
BCTPEYAIOIIUXCS Ha TMpakTHKe (MpobieMHOe 00ydeHue), KoMaHaHas paboTa, BU3yalu3alus |
o0CyX/IeHHe Pe3yIbTaTOB aHalN3a LIMPOKO HCIIONB3YeTCs MPHU MPOBEACHUU Ja0OpaTOPHBIX, a
TaKXKe CaMOCTOATENbHBIX paboT. [ Juil ¢ OrpaHMYCHHBIMH BO3MOXHOCTSIMH 3/I0POBbS
IIPEyCMOTPEHA OpraHU3alUsl KOHCYJIbTALMKH C HCIOJIB30BAHMEM BO3MOXKHOCTEM CpENCTB
yJIQJIEHHOTO AOCTYyIA (3JIEKTPOHHAs [10YTa, BUJCOKOH(PEPEHIIHS).

[Ipy wW3y4eHMHM JUCHMIUIMHBI MOTYT TNPHUMEHATCS  JJIEKTPOHHOE  OOydeHwue,
JTUCTAHIIMOHHBIE 00pa3oBaTenbHbIe TeXHOMOTHH B cooTBeTcTBUU ¢ DT'OC BO.

4 OIleHOqule cpeacrBa Jisd TEKYIIEro KOHTPOJsSA YCHEBA€eMOCTH H
HpOMe)I(yTO‘IHOﬁ arTreCralnuu

4.1 OueHoYHBIE CPeACTBA AJIS TEKYIIero KOHTPOJIsl yCIIeBAeMOCTH U IPOMEKYTOYHOM
aTTrecTaluu

OrneHOYHbIE CpeACTBA IpeIHa3HAueHbl JUII KOHTPOJIS M OLIEHKH 00pa3oBaTelIbHBIX
JTOCTIDKEHUHM 00yYaromuxcs, OCBOMBIIMX IMPOrpaMMy Y4eOHOW IUCHMILIHHBI «KOMIUIEeKCHBIH
aHaU3».

OrneHOuUHBIE CpEeACTBAa BKJIIOYAET KOHTPOJBHBIE MaTepuaibl JUIsl MPOBEACHUS TeKyIIero
KOHTPO.1s B (hopMe oTpoca, pa3HOYPOBHEBBIX 331aHUH U IPOMEKYTOYHOM aTTecTanuu B popme
BOIIPOCOB M 33JJaHUi K 3a4eTy, IK3aMEHY.

OrneHouHble CpeAcTBa JUII MHBAJIUAOB U JUI[ C OTPAHUYCHHBIMH BO3MOXKHOCTSMU
3JI0POBbSI BEIOUPAIOTCS C YUETOM UX MHAWBUIYAIBHBIX IICUXO()U3NYECKIX OCOOCHHOCTEH.

— IIpU HEOOXOMMOCTH MHBAJIMJIAM U JIULIAM C OTPAHUYCHHBIMU BO3MOKHOCTSIMU 3/I0POBbS
MIPEOCTABIISACTCS IOTIOJIHUTENIFHOE BPEeMs JJIsl IOATOTOBKU OTBETA HA 3K3aMEHE;

— P TPOBEICHUH NPOLEYPHl OLIEHUBAHUS PE3YIbTATOB 00YUYEHUSI WHBAINIOB U JIUIL C
OrpaHUYEHHBIMU BO3MOXHOCTSIMU 3/I0POBbsI MPEAYCMATPUBAETCSI UCIIOIb30BaHUE TEXHUYECKUX
CpeACTB, HEOOXOIUMBIX UM B CBSI3M C UX UHIUBUAYAIBHBIMUA OCOOEHHOCTSIMH;

— IIpY HEOOXOAUMOCTH AJIsi 00YUAIOMIUXCS C OTPAaHMYEHHBIMH BO3MOXKHOCTSMU 3/I0POBbS
U MHBAIUAOB TpOIEAypa OLEHHBAHUSA pPE3YyJbTaTOB OOYYEHHS MO JUCHUIUIMHE MOXKET
MIPOBOJIUTHCS B HECKOJIBKO ITAIOB.

[Tponierypa OneHMBaHUS PE3yJIbTATOB OOYUYEHHsS] WHBAIMIOB U JIUI] C OTPAHUYCHHBIMU
BO3MOKHOCTSIMH  3JI0POBBsSI 10 TUCHMIUIMHE (MOAYJIO) TpeAycMaTpHBacT MpPeAOCTaBICHHUE
uHpopmanuu B (opmMax, aZanTUPOBAHHBIX K OrPAaHHMUYEHHUSIM MX 370POBbS U BOCIPHUSATHA
uHpOpMaLuu:

Jist U1 ¢ HapyIIEHUSIMH 3pCHHSL:



— B I1e4aTHOM (hopMe yBEIMUYCHHBIM HIPUPTOM,
— B (popMe PIIEKTPOHHOT'O TOKYMEHTA.
JUist U1 ¢ HapyIIEHUSIMH CITyXa:

— B 1e4yaTHoi (opwme,

— B (popMe PIIEKTPOHHOT'O TOKYMEHTA.
JUist u1; ¢ HapyIIEHUSIME OTIOPHO-JIBUTATEJILHOTO ammapaTra:

— B 1e4yaTHoi opwme,

— B popMe BIIEKTPOHHOT'O IOKYMEHTA.
JlaHHBI TIepeueHb MOXET ObITh KOHKPETH3HPOBAH B 3aBUCUMOCTH OT KOHTHHICHTA
00yJaromuxcs.

CTpyKTypa OLEHOYHBIX CPEACTB /Il TeKylIell U MPOMeKYTOYHOM aTTecTaluu

. HaumenoBanue
Ne Kox xonTponanpyemoii
o/ KonTponupyemsbie pa3jebl KOMITeTeH MM (1IN ee OLICHOYHOI0 CPEACTBA
(TeMBbI) AMCHUTLUIMHBI* . IIpome:xkyTouHas
I 4acTH) Texymuii KOHTPOJIb
aTTecTanus
1. ONEeMeHTBI TEOPUU OIS NA-1.0I0K-1 Jlabop. pabotsr 1-4, Bonpoc Ha
BOIIPOCHI HA KOJUIOK- | ’Kk3aMeHe 1-8
Buyme 1-9
2. KommekcHsle uucna, NA-2.0I0K-1 Jlabop. pabotsr 5-9, Bonpoc Ha
MOCIIEI0BATENBHOCTH U PSIABI BOIIPOCHI HA KOJUIOK- | 3K3aMeHe 9-25
Buyme 10-14
3. OyHKIUYN KOMIUIEKCHON NA-1.0I0K-1 Jlabop. pabotsr 10- Bonpoc Ha
IEPEMEHHO NA-2.0I0K-1 14, JK3aMeHe 26-52
BOIPOCHI HA KOJUIOK-
Buyme 15-18
4. OCHOBHBIE TEOPEMBI TEOPHU NA-1.0I0K-1 Jlabop. pabotsr 15- Bonpoc Ha
AHAJMTUYECKUX (DYHKIMH 18 sKk3aMeHe 53-61
5. Beruncnenue nHTErpaigos NA-2.0I0K-1 Jlabop. pabotsr 19- Bonpoc Ha
METOIaMU TEOPUU 24 sK3aMeHe 62-70
AHAJMTUYECKUX (DYHKIMH
6. WnTerpansl, 3aBucAniye ot NA-1.0I0K-1 Jlabop. pabotsr 25- Bonpoc Ha
napameTpa 28 sk3ameHe 71-80
7. 0030p mporinéanoro Matepuana | M/-1.0IK-1, Bormpoc Ha
NA-2.0IK-1 sk3ameHe 1-80
IToka3aTeu, KPpUTEPHHU U IIKAJIA OLEHKH C(POPMHUPOBAHHBIX KOMIIETEHIIUIA
HaumeHnoBaHue 0LleHOYHOTO
No CpeAcTBa
i Kon 1 HanMeHOBaHME HHIUKATOpa PesynbraTe! 00yuenns Texymuii TipomesyT.
KOHTPOJIb aTTeCTaIHs

CoOTBETCTBHE OCBOCHHUS KOMITCTCHIINH TIAHUPYEMBIM pE3yIIbTaTaM O0YUCHUS M KPUTCPUSAM WX OIICHUBAHUS (OLICHKA!
YIOBJIETBOPHTEIHHO /3aUTEHO)

Ha II0POroBOM YPOBHE:

W-1.0I1K-1

[IpumensieT GpyHIaMCHTATBHEIC
3HAHUS, [TOJyYCHHEIC B 00J1aCTH
MaTeMaTHYeCKHX U (WIN)
€CTECTBEHHBIX HAYK IpU
[IOCTPOCHUH MOJIETIEN B 3aJaHHOMN
MIPEIMETHOM 001acTH

3HaeT 6a30BbIe TEOpPETHYECKUE
MIOJIOXKEHHUS, JIEXKAIIIE B OCHOBE
IIOCTPOEHUSI TEOPUH U METOJIOB
KOMILUIEKCHOTO aHaJIN3a.
c(hopMyITHpPOBaTH OCHOBHBIC
YTBEP>KACHHS TEOPHH, BEIOPATH

JIP, K

YmMmeer

Bormpocs! Ha
JK3aMeHe
1-80

METO/IBI JJIsl PELICHUsI CTAaHAAPTHBIX
(TMTOBBIX) 3a/1a4 KOMIUIEKCHOTO
aHanm3a. Bianeer OoCHOBHBIMHU
HaBBIKAMH PEIICHHUS TUIIOBBIX 33124
KOMIUIEKCHOTO aHaJI3a
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NJ-2.0I1K-1 3HaeT 6a3oBbIe MOHATHS, ToJIokeHus | JIP, K Bormpocs! Ha
[Mpumensier pyHaaMeHTaIBHBIC U METOJbI KOMIUIEKCHOTO aHaIH3a. JK3aMEHE
3HAHMS, NTOJyYEeHHBIE B 00J1aCTH YMeeT BEIOpaTh METOJIBI JIJIS 1-80

MaTeMaTHIeCKHX 1 (WIN)
€CTECTBEHHBIX HayK IPH BbIOOpE
METOJIOB PEIICHHS 33/1a4
IpoQeCCHOHANBHOHN JIESITENEHOCTH

pelleHus TUIIOBBIX 3a1a4. Brnaneet
HAaBBIKAMHU IIPAKTUYECKOrO
MPUMEHEHHS 3HAaHUH TEOPHUHU OIS U
TOKII k pemeHuo NpocTennx
3aj1a4

XO0POLIO /324TeHO)

CoOTBETCTBHE OCBOCHHUS KOMIICTEHIIHIA IJIAaHUPYEMBIM pE3yJibTaTaM 06y‘leHI/I$I 1 KPpUTCPUAM UX OLICHUBAHUA (OHGHKaZ

Ha 02a30BOM YPOBHeE:

NA-1.0I0K-1 3HaeT OCHOBHBIE TEOPETUUECKUE JIP, K Bonpocs! Ha
[MpumensieT GpyHIaMCHTATBHEIC TIOJIOKEHUS, JIEKAIINE B OCHOBE JK3aMeHe
3HAHUS, [TOJyYCHHEIC B 00J1aCTH [IOCTPOEHHUSI TEOPUU U METOJOB 1-80
MaTeMaTUICCKUX U (WITH) KOMIUJIEKCHOTO aHau3a. YMeEeT
€CTECTBEHHBIX HayK IIPpH c(hopMyIHpPOBATH OCHOBHEIC
[IOCTPOCHUH MOJIETIEN B 3aJaHHOMN YTBEPXKIEHUS TEOPUH, YACTUYHO
MIPEeIMETHOM 001acTH JTOKa3aTh WX, BEIOPATh METOJIBI JJIS

pEIICHNs CTaHIAPTHBIX U OoJee

CJIOKHBIX 33J71a4 KOMIUIEKCHOTO

aHanuza. Biageer oCHOBHBIMU

HABBIKAMH PEIICHUS 33124

KOMILJIEKCHOTO aHaJIn3a
NJ-2.0I1K-1 3HaeT 6a3oBbIe MOHATHS, ToJIoxkeHus | JIP, K Bormpocs! Ha
[MpumensieT GpyHIaMCHTATBHEIC 1 METO]Ibl KOMILJIEKCHOTO aHaJIn3a. JK3aMeHe
3HAHUS, [TOJyYCHHEIC B 00J1aCTH YMmeer npaBUIIBHO BEIOPATh METOIBI 1-80
MaTeMaTUICCKUX U (WITH) 2715 peuienus 3ana4. Bnageer
€CTECTBCHHBIX HAYK TIPH BHIOOPE HaBbIKaMU MPAKTUYECKOTO
METOJIOB PELLEHUS 3a7a4 MIPUMEHEHHUSI 3HAHUM TEOPUU OIS U
npodeccronanbHol nesitenbHocTH | TOKII K perneHuto 3axa4y

OTJIMYHO /324TEHO)

CoOTBETCTBHE OCBOCHHUS KOMIICTECHIIHIA TJIAaHUPYEMBIM pE3yJibTaTaM 06y‘leHI/I$I 1 KPpUTCPUAM UX OLICHUBAHUA (OHGHKaZ

HA IPOJABHHYTOM VYPOBHE:

NA-1.0I0K-1 3HaeT OCHOBHBIE TEOPETUUECKUE JIP, K Bonpocs! Ha
[MpumensieT GpyHIaMCHTATBHEIC OJIOKEHHUS, JIEKAIINE B OCHOBE JK3aMeHe
3HAHUS, [TOJyYCHHEIC B 00J1aCTH [IOCTPOEHHUSI TEOPUU U METOJOB 1-80
MaTeMaTUICCKUX U (WITH) KOMIUJIEKCHOTO aHalu3a. YMeEeT
€CTECTBEHHBIX HayK IIPH c(hopMyITHPOBATEH YTBEPIKIACHUS
[IOCTPOCHUH MOJIETIEN B 3aJaHHOMN TEOpUH, JOKa3aTh UX, BEIOPATh
MIPEeIMETHOM 001acTH METOJIBI JIIS PEIICHSI CTAaHTAPTHBIX

Y IPOJABUHYTHIX 33]1a4 KOMILJIEKCHOTO

aHanuza. Biageer oCHOBHBIMU

HABBIKAMH PEIICHUS 33124

KOMILJIEKCHOTO aHaJIn3a
NJ-2.0I1K-1 3HaeT BCE MOHATHUS, TTOJI0KECHUS 1 JIP, K Bormpocs! Ha
[MpumensieT GpyHIaMCHTATBHEIC METO/Ibl KOMIUIEKCHOTO aHan3a. JK3aMeHe
3HAHUS, [TOJyYCHHEIC B 00J1aCTH YMmeer npaBUIBHO BEIOPATh METOBI 1-80
MaTeMaTUICCKUX U (WITH) 2715 peuienus 3ana4. Biageer
€CTECTBCHHBIX HAYK TIPH BHIOOPE HaBbIKaMU MIPAKTUYECKOTO
METOJIOB PELLEHUS 3a7a4 MIPUMEHEHUSI 3HAHUI TEOPUU OIS U
npodeccronansHoi nesirensHocTH | TOKII K penienuro mpakTHYecKux

3a1a4y

TunoBblie KOHTPOJIbHBIC 3aJaHUA HJIX UHBIC MaTepPHAJIbI, HGOGXO}II/IMLIB AJIA OHEHKHU

3HAHUH, YMEHHMI, HABBIKOB M (MJIM) ONbITA [JeSITeIbHOCTH, XaPaKTePU3YHUIUX 3TaIbl
(opMupoBaHuSsI KOMIIETEHIIMII B Ipolecce 0CBOCHUsI 00pa30BaTe/IbHON MPOrpaMMbl

3aganus Mo reMaM J1a00pPaTOPHBIX 3AHATHH
Ilepeuenv komnemenyuit (vacmu KOMnEeMeEeHYUU), NPOGCEPAEMbIX OUEHOUHBIM CPEOCHIBOM:
NA-1.011K-1, UA-2.011K-1
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Jlabopamopnoe 3anamue 1. CxansipHoe U BEKTOpHOE Toj1e, 11 depeHnnanbHbie onepaTopsl:
I'PaJIMEHT, TUBEPIeHIIUS U POTOP BEKTOPHOTO TOJIS
KoHTpoJbHBIE BONIPOCHI:
1. Omnpenenenune CKaIsIpPHOTO U BEKTOPHOTO I10JIS
2. Boluucnenue rpagueHTa
3. ®opmyna quBepreHIuu
4. ®opmyna poropa
3agauu:
Ncnone3yercst yuebnuk [5], §12
B aymuropuu: 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

Jlabopamopuoe 3anamue 2. Llupkynsuus, potop BekTropHoro nojsi. @opmyna Ctokca
KoHTpoJsbHBIE BONIPOCHI:
1. Omnpenenenue pabOTHI BEKTOPHOTO MO
2. Omnpenenenne NUPKYJISLIUU BEKTOPHOTO MO
3. Css3b poTOpa ¥ HIUPKYJISAIMHA BEKTOPHOTO TOJIS
4. ®opmyna Ctokca
3agaun:
Ncnone3yercst yuebnuk [5], §12
B aymutopuu: 90(1,2), 91(2), 92(2), 94(1), 69(1,3)
Ha nom: 90(3), 91(1,3), 93(1), 94(2-5), 95, 96

Jlabopamopnoe 3anamue 3. I10TOK BEKTOPHOTO MOJISt

KoHTpoJsbHBIE BONIPOCHI:
1. Omnpenenenne NOTOKa BEKTOPHOTO MOJIS Y€PE3 IOBEPXHOCTh
2. MeTtoapl BEIYUCICHHS TOTOKA

3agauu:

Ncnonbs3yercst yuebnuk [5], §12

B aynurtopuu: 68(1-3), 69(2,4)

Ha nom: 68(4-7), 69(1,5,6)

Jlabopamopnoe 3anamue 4. Jluseprenuusi BekropHoro nois. ®opmyna ['aycca-
Octporpaackoro
KoHTpoJsbHBIE BONIPOCHI:
1. Omnpenenenne IMBEPreHIMN YEPE3 MOTOK BEKTOPHOTO IOJIS
2. ®opmyna ["aycca-OcTtporpaackoro
3agaum:
Ncnonbs3yercst yuebnuk [5], §12
B aynuropuu: 70(2,3,8), 103
Ha nom: 70(5,6), 106

Jlabopamopnoe 3anamue 5. KoMIuiekcHble uncia, ornepanyy HaJ HOIMU
KoHTpoJsbHBIE BONIPOCHI:
1. Anrebpamueckasi popmMa KOMIUIEKCHOTO YHCIIa
2. Omnepanus CI0KEHHUSI 1 YMHOXKEHUSI KOMILJIEKCHBIX YHUCEI
3. Tpuronomerpudeckasi popma KOMILIEKCHOTO YHCIa
4. llpou3sBeneHue, BO3BEACHUE B CTENEHb KOMIIJIEKCHBIX YHCET B TPUTOHOMETPUUECKON

dbopme
5. H3BeneueHne KOpHA U3 KOMIUIEKCHOTO YKCIIA
3agauu:
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1.04. Halitm ZeACTBUTENbHYIO W MHHMYIO 4YacTH CJAEAYIOUAX KOMII-
JCKCHBIX 4@cesn:

1 1—i\3 /1 . J3\s o 42\2 (i
1. — i R S — =
- & (1+z)' 3 (g1 2)' % (zw+1>' 5 =~
1.06. Haiitn mMonmysm u apryMeHTHl CJELYIOUHX KOMIJIEKCHBIX YHCEL

1. Q. 2-—3 3. 14123,

V3 1 —i [ , . T
5. m. 6. ——COS-77—+ISIHT]".

7. (—4—{—31‘)3. 8. (1408 (1—i)/3)s 9. 1+cosf7—‘—+ismf7‘—.
B aynuropuu: 1.04 (1,2), 1.06(1,3, 6,7)

Ha JAOM: OCTAJIBHBIC 3ala4U U3 IMPUBCACHHBIX HOMCPOB

Jlabopamopnoe 3anamue 6. Oniepaniiv BO3BEJEHUS B CTETICHb U U3BJICYCHUS KOPHS n-i
CTETIEHH U3 KOMIUIEKCHOTO YHCiIa
KoHTpo/bHBIE BONIPOCHI:
1. Bo3sBeneHue B CTENEHb KOMIUIEKCHBIX YHCEN B TPUTOHOMETPUYECKOH Gopme
2. W3BiedyeHne KOpHs U3 KOMIUIEKCHOTO YHCTIa
3. DxcnoHeHnuanbHas popMa KOMIUIEKCHOTO YHCia
3agauu:
1.58. Hafitn Bce peluenns ciemyomuxX ypaBHeHuil:

1, 22=1 2. 22=3-4. 3. 22=—-1. 4 26=64.
5. 2741=0. 6. 28=14i 7. 2=2% 8 |z|—2z=142i

B ayauropun: 1.58(1,2, 8)
Ha nom: octasibHbIe 3a/1a4i U3 IPUBEACHHBIX HOMEPOB

Jlabopamopuoe 3anamue 7. MuoxectBa B C
KoHTpoJsbHBIE BONIPOCHI:
1. Ompexnenenrie MHOXKECTBA
2. Omepanuu Hal MHOKECTBaMU
3. I'paHuuHBIE U NIPEEIbHBIE TOUKU
3apaum:
1.13. [aTtp reoMerpuyecKkoe OMUCAHWE MHOXKECTB BCEX TOYEK KOMII-
JEKCHOH IJIOCKOCTH, YAOBJETBOPAWILUX CJAELYIOMIUM HEPaBEHCTBAM:
. Rez2>0. 2. Imz<<l. 3. |Rez|<I.
4. |Imz|<1, 0<<Rez<<l. 5 |2z|<l. 6 |z—i|>1
7.0<|z4+il<<2 8 I<]|e—1|<3. 9 0<<arge<<m/4.
10. |m—arg z | <<m/4.
1.20. BpracHuth, Kakue JHHUH HA IIOCKOCTH 3aMHCAHBl CHENYIOULUMH

ypaBHeHusiMu:

LRe— == (a>0. 2 Re’Zl—0.

z2—1
3. Im T 0. =0 (a>0).
1.21. BmeHHTb, KaKye MHOXECTBa TOYEK 2 KOMILJIEKCHOH# MJIOCKOCTH
ynosnemopmor HEPaBEHCTBAM:

L |e—i|+]241|<4 2 Ret<yg. 3 |z—2|—|z+2|<2.
4 [142|<|1—2] 5. 0<argz+l<2 6. Re(z(1—))<V2.
7. T<arg(z+i)<—§~. 8. |z]>1—-—Rez. 9. Re 24> Im 2%
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B aymropun: 1.13 (1,4, 8,9), 1.20 (1,3), 1.21 (1,2, 3,5)

Ha JAOM: OCTAJIBHBIC 3a1a4U U3 IMPUBCACHHBIX HOMCPOB

Jlabopamopuoe 3anamue 8. CxoquMocTh nocieaoBaTenbHocTel B C
KoHTpoJsbHBIE BONIPOCHI:

1. Ompexenenue Mociae0BaTEILHOCTH U €€ Mpejiena

2. MeToapl BRIYUCICHHS MTPEICIIOB MOCIEI0BATEILHOCTEH

3. Ilpusnak Kommn
3apaum:

2.09. BrisicHUTb, MpU KaKuUX BHAueHWsiX KOMIVIEKCHOTO MapaMerpa a
CXOOATCH MOCJAEL0BATEABHOCTH:

Lo{a") 2 {2} 8. {na")s 4. {l-j;}
5. {1+at...4a1. 6 {li+gf++§§}

2.10. [lokasarb CXOAUMOCTh CJAEAYIOUUX [OCJAENOBATEALHOCTER U
HaHiTy HuX [peaesis:

1:‘{H_ 2,1} al<t. 2 {5 e 2,,} la|>1.
3.{—]3—1—?—-]—_..,4—%},ja}>1.4.{7(1+efﬁ°+...+e"”’?)},0<cp<2n.
5. {VL;(l—ei?+eﬁfv——...+(-1)nei'w)}, —n<p<m

B aynurtopuu: 2.09 (1,2,5), 2.10(1,2)
Ha nowm: ocranbHble 3a1a4 U3 TPUBEAECHHBIX HOMEPOB

Jabopamopnoe 3anamue 9. CxoqumocTts psiioB B C
KoHTpoJsbHBIE BONIPOCHI:

1. Omnpenenenue 4ucIOBOIO psia

2. TIpu3HaKu CXOJUMOCTH Psijia U3 KOMITJIEKCHBIX YHCEI

3agaun:
2.20. [loxasaTb a6COMIOTHYIO CXOOMMOCTb CJEAYIOUIMX PSAMOB:
[ee] o]
1. 2 ne2" 2| <1, —oco<<g<<oo. 2. 2 r%!,-z”, lz]<e.
n==1 n=1
N @n—1) zn 1
n— z
3. Y S e l2l=T
n==1
AN
1
4. Z2m, z#—-—-?, -—3, —4,....
n==
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5. le(z+l);z.l.(z+n)’ Rez< — 1.

6. i[é’_@.;:i)Jln"l, lz]<1, 0<a<l.

n=1

\ n!

! n=1(z+2)(z+4)---(2+2n) , 2F£<—2, —4, —6....
\ 27n| 1

8. n=l(z+1)(z+3)...(z+2n+1), Rez>_2_.

2.25. Hafttn Bce 3HaueHus AeHCTBUTENBLHOrO MapaMerpa @, TpH KOTO-
pBIX CXONATCH CJAELYIOULHE PSAMBL:
[e o] (o]
1. Z n—oe'™, 2. Z n—Caemi/n,

n==1 n==1

) ~ N\ (@] ;
3. Xl(nz—{-l)—a(em/n_n_ 4 l(cc+)(oc+n.?) @tn) n

B aynuropuu: 2.20(1,2, 5,6), 2.25(1,4)
Ha nowm: ocranbHble 3aja4 U3 TPUBEAECHHBIX HOMEPOB

Jlabopamopnoe 3anamue 10. PyHKIUSA KOMIUIEKCHON IEPEMEHHON, HENPEPBIBHOCTh
KoHTpoJsbHBIE BONIPOCHI:

1. Tlpumeps! GyHKINN KOMITJIEKCHOM ITepeMEHHON

2. Ilpenen GpyHKINN KOMIUIEKCHON IEPEMEHHOM B TOUKE

3. OmnpezneneHue HENPEPHIBHOCTH B TOUKE
3agaun:

3.23. BuiicHUTD, KaKue KPUBLIE ONPENeNsIOTCA CAEAYIONUMY lapaMeTpH-
H€CKuMy  ypaBHeHusiMM (YKa3aTb MHOXECTBO TOYEK IIIOCKOCTH H TOpS-
AOK MX NpPOXOKIEHHs):

L 2=a+4(b=a)t, 0<<t< L. 2. z=Re", 0 <t=<m; (R>0).
3. z=t4it?, 0<<t<< o0 4 z=t4—, 1<t <oo.

5. z=ae 42 e 0<f=<2m (a>1). 6.2=1 407, 0<t<2m
: e, 0t <l
7. z=e%f—1, 0 <<t <2m. 8. 2=
t—2, 1 <t<3.
9. 2=1Icost, 0<<t<<2m. 10 z=14icos?t, 0 <<t <<2m.
1.58. Iloan3yAck onpepenenueM e, 1oKka3aTh, YTO:
1) e*1 . p%2 = ez1+z2; 2) ez+27ri — ez;
3) ecin €*tY = e* npu BCAKOM 2, TO
w=2rki (k=0,+1,%£2,..).
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1.64. Ucxonga u3 onpegeleHUA COOTBETCTBYIOUIMX (QYHKUUMI, OOKa-
3aTkh: -
1) sin® 2 + cos?z =1; 2) sinz = cos (5 — z);
3) sin (21 + 2z2) = sin z; cos z2 + €oS 27 sin 2s;
4) cos (21 + z2) = €08 21 €OS 22 — sin z; sin 2s;

2tgz
5) tg2z = ——
) tg 1—tg2z’

1.68. HaiiTu geiicTBUTENbHbIE U MHUMBIE YacTH CIeAYIOU[MX 3Haye-

HUN QYyHRUUAN:

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

6) ch (21 + z2) = chzich z; + sh zysh 2,.

3.48. Buiacuurs, Oymyr am caepywoumpe (QyHKnUM pPaBHOMEPHO He-
npepbIBHBI B obnactn 0 <<|z|<1:

1. f=e—Vlzl, 2'f=%%'7" 3, fm(BEZE 4 i

22
B aymuropui: 3.23 (1, 2, 4), 1.58(1), 1.64(1), 1.68(1,3) , 3.48(1,2)

Ha AO0M: OCTAJIBHBIC 3a1a4U U3 IMMPUBCACHHBIX HOMCPOB

Jlabopamopnoe 3anamue 11. Jluneitnas pyHkuus w = az + b
KoHTpoJsibHBIE BONIPOCHI:
1. Ompenenenune TMHEHHON (YHKIIMN KOMITJICKCHOHM IepeMeHHON
2. CsaoiicTBa 00pa3a JIMHEHHON PyHKIHH
3agauu:

2.1. Hailitu nenyro nuHelHY0 $yHKUUIO, 0TOOpaKalouyio Tpeyroib-
HUK c BepuiMHaMu B Toukax 0, 1, ¢+ Ha nogoOHbIA eMy TpPeyroJbHUK C
BepwuHamu 0, 2, 1 + 1.

2.2. Haiitu uenoe nuHeitHoe npeoOpa3oBaHWe C HENOJBUMKHOHM ToOU-
Koil 1 4+ 21, mepeBofslllee TOUKRY ¢ B TOURY —1.

2.3. 1A yrasaHHbIX Npeo6pa3oBaHUil HAaUTU KOHEUHYIO HEIoJBMHK-
HYIO TOUKY 2o (€ciu oHa cylecTByeT), Yroil MoBOpOTa BOKPYT Hee ¥ U
KoadduuueHT pacramenun k. [lpuBectn 3TU npeobpa3oBaHyA K KaHOHU-
YeCKOMY BHAY W — 2o = A(2 — 20):

Dw=2z+1-3i; 2QJw=1iz+4; 3)w==z+1-24

Hw—-w=alz—2z) (@#0); 5 w=az+b(a#0).

2.4. Hatitu obuiyio dopmy nesoro nuHeiiHoro npeofpa3oBaHud, mepe-
BOJALLEro:

1) BepXHIOIO MOIYIIOCKOCThL Ha cebf;

2) BEPXHIOIO MONYIIIOCKOCTb Ha HUMKHIOW MOMYIIIOCKOCTh;

3) BepXHIOIO MOMYINOCKOCTb Ha MPaBYIO NONYTIOCKOCT;

4) npaBylO MOIYIMIOCKOCTh Ha cebs.

2.5. Haiitu obmyto dopMmy uesoro nuHeiiHoro npeo6pa3oBaHud, lepe-
BOAALLETrO:

1) nonocy 0 <z <1 Ha cebs;

2) nonocy —2< y <1 Ha cebs;

3) nonocy, orpaHMUYEHHYIO OIPAMBIMM y = W y =2 — 1, Ha cebd.
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B aymmropun:  2.1,2.2,2.3 (1,2), 2.4 (1,2), 2.5(1)
Ha JOM: OCTAJIbHBIC 3a1a4YU U3 HpI/IBCI[eHHBIX HOMepOB

Jlabopamopnoe 3anamue 12. Oynxuus w %
KoHTpoJ/bHBIE BONIPOCHI:
1. Ompenenenne KOHPOPMHOTO OTOOPAKECHHUS
2. TlpousBoaHas GyHKIHUU
3. O6pa3 ¢pynkuuu 1/z
3agaun:
2.8. [Ina dyuruuu w = 1/z HaliTu o6passl cledYIOWUX THHUMI:
1) cemeitcTBa okpymHocTeit x? + y? = ax;
2) cemeiictpa okpysHocTedt x2 + y? = by;
3) nyura mapaniefbHbLIX NPAMBIX ¥y = x + b;
4) nyuyxa npAMbBIX Yy = kz;
5) My4Yra NpAMbBIX, DPOXOAAMMX Yepes 3afaHHYIO TOYRY 2z # 0;
6) napaGonb y = x°.
B aymutopun: 2.8(1-3), 3.2 (a1, €, X)
Ha AO0M: OCTAJIBHBIC 3a1a4U U3 IMMPUBCACHHBIX HOMCPOB

Jlabopamopnoe 3anamue 15. J[po6HO-nuHEelHAsS QYHKIUS: OCHOBHBIE CBOHCTBA
KoHTpoJ/bHBIE BONIPOCHI:

1. Ompenenenue qpoOHO-TUHEWHON (QYHKIIMU

2. TIpuHUIMIIBI TOCTPOCHUS OTOOpaXKEHUH qPOOHO-TMHEHHON PYHKINU
3agaun:

1
2.9. BeiacHUTh, BO 4TO QYHRUMA w = + h nepeBOIUT:
zZ - 20

1) npaMoyroishyio ceTky z =C, y = C}

2) nonsipuyio ceTky |z — 2ol = R, arg(z — 2p) = .

B 3apmayax 2.11-2.15 BbIACHHUTL, BO UTO Npeobpa3yloTcad yKasaHHbIe
oGiacTy npu 3agaHHbIX oToOpaMalolnuX QYyHKIHUAX.

2.11. Keappantr >0, y > 0; wzz;:.

2.12. Honyrpyr |z| <1, Imz>0; w= ;z_}_-z:
2.13. Yroav 0<p< g; w= zil'

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

4
-1
Jlabopamopnoe 3anamue 13. [IpoOHO-TMHEHHAs QYHKINA: OTBICKAHHUE TI0 TPEM TOUKAM,
0TOOpaXKEeHHUsI
KoHTpoJsbHBIE BONIPOCHI:
1. Ompenenenue npoOHO-TUHEWHON (QYHKIIMU
2. KpyroBoe cBOHCTBO ApOOHO-THHEHHON (PYHKIINU
3agauu:

2.15. Koabo 1< |2/ <2; w= .
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2.17. HaiiTu apoGHo-1MHeliHbIe QYyHKUNHU, NepeBOAALINe TOUKH —1, 7,
1+ ¢ coorBercTBenHo B Touku: 1) 0, 24,1 —1; 2) 4, oo, 1.

2.18. HaiTu apoGHo-NuHeliHble GYHRUUM, NepeBoAAlINe TOUKKM —1,
00, 1 COOTBETCTBEHHO B TOYKM:

1) i’ ]‘7 1 + i; 2) m? 1:7 1; 3) 07 m) 1'
2.19. HatiTu apo6Ho-nuHeliHble GYHKLUKUHU 110 CAeYIOUIUM YCIOBUAM:

1) Touru 1 M ¢ HenmoABUHHBI, a ToUuka 0 MepexoAuT B TOYRY —1;

1 5 3.
2) ToYKHU ;U 2 HenmoJBUMHBI, @ TOUKA 1 + 7 ¢ EPEXOAUT B 00;

3) Touka ¢ ABJAETCA ABOIHOI HENMOABMMHON TOUKoOM, a Touka 1 mepe-
XOJUT B 0O.
B aymuropun: 2.17(1), 2.18(1,2), 2.19(1,2)
Ha AO0M: OCTAJIBHBIC 3a1a4U U3 IMMPUBCACHHBIX HOMCPOB

Jlabopamopnoe 3anamue 14. [Ipo6HO-uHeHAs QyHKIMA: 0TOOpakeHHE Kpyra,
MOJIYIIJIIOCKOCTH
KoHTpo/ibHBIE BONIPOCHI:
1. Ompenenenue qpoOHO-THHEHHOTO OTOOPAKEHHS
2. Touku, CUMMETPUYHbIE OTHOCUTEILHO OKPYKHOCTH
3. KpyroBoe cBOHCTBO
3agauu:

2.24. HaiiTu TOYyKH, CUMMETDPHUYHbIe C TOUKONH 2 + ¢ OTHOCHTENLHO
okpysHocreit: 1) |z] =1; 2)|z—i|=3.

2.28. OT1o6pa3uTh BepxHIOW nonymnaockocTs Im z > 0 Ha eauHUYHbLIH
KpyT |w| < 1 TaK, 4yToGhI:

1) w(@) =0, argw'(1) = -Z2r-; 2) w(2i) =0, argw’'(2i) = 0;

3) w(a+bi) =0, argw'(a+b) =6 (b>0).

2.29. OT06pasuTh BepxHIOW noaymiockocts Imz > 0 Ha kpyr |[w —
— wol < R TaK, 4To6bl TOYKA 7 mepellia B LIEHTP Kpyra, a Npou3BogHan
B 3TOI TOYKe Oblila NOJOMUTENbLHOMN.

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

2.37. OTobpasuTb Kpyr |z| <1 Ha kpyr |w| <1 Tak, 4TOOGLI:

De(d) =0 wew(d) =0 De(}) =0 wsv(§) =5
3) w(0) =0, argw'(0) = —g;
2.38. OroGpasutb Kpyr |z| < R; Ha kpyr |w| < Ry Takr, 4ToO6bI
w(a) =b, argw'(a) =a (la] < R1, |b] < Ra).
2.39. OToGpasutsb kpyr |z|] <1 Ha kpyr |w —1| <1 TaK, 4TOOLI
w(0) =1/2 nu w(l) =0.
2.40. OToGpasuth kpyr |z — 2| <1 Ha Kpyr |w — 2i] < 2 Tak, 4To-
61 w(2) =¢ n argw'(2) =0.
B aymutopun: 2.24(1), 2.28(1,2) , 2.30, 2.38
Ha AOM: OCTAJIBHBIC 3ala4U U3 IMPUBCACHHBIX HOMCPOB

4) w(a) = a, argw'(a) = .
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Jlabopamopnoe 3anamue 15. [IpoOHO-TuHEHAsS QYHKINSA: OTOOPAKEHHS JTyHOUYCK
KoHTpoJsibHBIE BONIPOCHI:

1. Omnpenenenue ApoOHO-TUHEHHOTO OTOOPAKEHUS

2. IlpuHUumn coOTBETCTBUS I'PAHUIL
3agaun:

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

2) OTo6pasutk yroa —% < argz < T Ha BEPXHIOIO MOMYIIOCKOCTh
Tak, utobet w(l — i) =2, w(i) = -1, w(0) =0.

2.87. Haiitu ¢yusumio w(z), otobpamawmouyo noayskpyr |z| < 1,
Im z > 0, Ha BepXHIOIO NONYMIOCKOCTE NpU YCIOBUAX:

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

1 . Y T
3) w(g) =1, argw (5) = -3
2.90. OTo6pa3uTb Ha BEpXHIOIO ITOJYIJIOCKOCT!
1) cektop |2|< R, O0<argz<7ma (0<a<?2);
2) o6nacte (2| > R, 0 <argz <ma (0<a<?2).

2.91. Oro6pa3nTh Ha BEpXHIOIO MOAYNJIOCKOCTh CleAYlolUe Kpyro-
Bble JYHOUYKU ([ABYYTOMLHUKH):

)zl <1, |z—4 <1, 2)]z| <Y, |[z—i>1,
Nlz|>1, |z—i<1; 4)]z|>1, |z—i]>1;

5) |z| > 2, |z — V2| < V2.

B 3apauax 2.93-2.105 oToGpa3uTb ykasaHHble 001aCTH Ha BEPXHIOD
NOJYNA0CKOCTh.

2.93. [nockoceTh ¢ paspesoM no oTpesky [—1,1].

2.94. IlnockocThb ¢ pa3pe3oM 1O OTpe3Ry [—i,i).

2.95. IlnockocTh ¢ pa3pe3oM Mo OoTPe3KY [z1, 22).

2.96. IlnockocTh ¢ paspesaMu no aydam (—oo, —R], [R,00) (R > 0).
B aymuroprm:  2.86(1), 2.87(1,2) , 2.90(1), 2.91(1), 2.93, 2.94

Ha AO0M: OCTAJIBHBIC 3a1a4U U3 IMMPUBCACHHBIX HOMCPOB

Jlabopamopnoe 3anuamue 16.. lundpdepeHnpyeMocTh PYHKIHA KOMIUIEKCHON MTEPEeMEHHOMN
KoHTpoJ/bHBIE BONIPOCHI:

1. Ompenenenue Mpou3BOAHON QYHKIIMHM KOMIUIEKCHON TIEPEMEHHOM

2. Ycnosue Kommu-Pumana
3agauu:

8.01. Haittm Bce TOukHM, B KOTOpHX HuddepeHnnpyemMbl GyHKIUNAN:
1. Rez. 2. x®*(z=x-1y). 3. |z 4 x*+i?(z=x-+1y)
5. zRez. 6. 2xy—i(x2—)y?) (2=x+1iy).
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8.08. Haiitin, rae nnddepeHnupyeMsl crenymomiue QyHKNUd, ¥ Hamd-
carb (OpPMYJb A9 MX TPOU3BOAHBIX!

1. ech?, 2. sin(2e¢f). 3. sinzchz—icoszshz.

_ et 2C082
4, ze - 5-—;. 6. _IT}-_z?

8.09. Buisichuth, riae AudgepeHnupyeMs caeAyOmue (QYHKUAH N
HalTu uX TPOU3BOIHBIE!
3 ef+41 4 1
Tef—17 T tgzdctgz’
r o2 Cos 2
5. (&F—e)% " cosz—sinz’
B aymuropun:  8.01 (1,3,4), 8.07 (1,3), 8.08 (1,2) , 8.09 (1,5)

Ha AO0M: OCTAJIBHBIC 3a1a4U U3 IMPUBCACHHBIX HOMCPOB

1. tgz. 2. ctgz.

Jlabopamopnoe 3anamue 17. Iuterpan ot (yHKIIMKA KOMIUICKCHON IEPEMEHHOM
KoHTpo/ibHBIE BONIPOCHI:

1. Ompenenenue uHTErpanga oT PyHKIUH KOMIUIEKCHOM NEpeMEHHOM

2. CsoiicTBa UHTETpaa

3. Cnoco0bl BRIYHCICHUS UHTETpajia OT (YHKIIMHU KOMIUIEKCHON TIEpEMEHHOM
3agauu:

3.63. Briuncauts mirerpangiz[dz B Cc/ay4asx, Koraa kpusaa C 9B-

C
Adgercq:
. TIpamoauHeHHBIM OTPE3KOM, WAYWMAM U3 TOYUKA Z==-—i B TOY-
Ky 2=
’

2. TToayokpyxuoctbio |z|=1, Re2=0, uaywe#t u3 roukn z=—1
B TOUKy 2==I.
3.64. Buiuucaute mHTErpan S |z—1]|dz]|.
jz|=1

3.65. Briuncauth mnerpans zsin zdz, rae C—npsMo/uHefiHuH OT-

o

pesoK, uaymui u3 Touku 2==0 B TOYKy z=I.
3.84. Bsluucauth uHTErpasinl

1. SS 2dxdy. 2. SS %‘%, 0<p<1.

Iz <1 zi<p
5 S ?:_d‘g' 4. SS 2"zt dxdy, m, n=0,1, 2, ..,
p<lz—ai<r z<<l

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

Ha AO0M: OCTAJIBHBIC 3ala4U U3 IMPUBCACHHBIX HOMCPOB

Jlabopamopnoe 3anamue 18. arerpanpnas ¢popmyna Komu
KoHTpoJsbHBIE BONIPOCHI:

1. Teopema Komu

2. ®opmyna Kommn
3agaun:
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3.27. BuiyucauTh MHTErpan /

B ecliy.
22+ 9’

1) Touka 37 nekuT BHYTpU KOHTYpa C, a Touka —3i — BHe ero;
2) Touka —3i¢ NexMUT BHYTpH KoHTypa C, a Touka 3i — BHe ero;
3) Touku =+ 3¢ nemat BHyTpHu KoHTypa C.

dz
3.28. BbiuncauTh Bce BO3MOkHble 3Ha4YeHWA MHTeErpasa oD
z(22?

?_1)

NpM pas3nuyHbIX NojdomeHusAx kourypa (. Ilpennonaraercsa, yTo KOH-
Typ C He NpoXoaUT HM 4Yepe3 oaHy M3 Toyek 0, 1 n —1.

10.23. C nomombio wuHrerpasbno# dopmyan Kowmwu Berugcauts ni-

Terpajs (BCE OKPYXHOCTH OOXOLATCH NPOTUB 4acOBOH CTPEAKH):

dz dz e?
1. S sin 2 ——. 2. S — . 3. S dz.
=y STE P, 2
dz Ccos 2
w ot s | e g | g,
lz|=422—"ﬂ2 |z+11=1(1+2)(2"‘1)3 |z__i}___](z-;)’i

7.§ﬁé%§(0:a>VV<uz 6) |2l <32 ®) 2—1,<1/2)
17

8. S (__a_)dz(T_ﬁ (al<r<|bl, n=1,2 ..)

|z|=r

B aynuropun: 3.27(1), 3.28, 10.23(1-3).Ha qom: ocransHble 3aa4u U3 IPUBEACHHBIX
HOMEPOB.

Jlabopamopnoe 3anamue 19. Paznoxenue B psja JlopaHa B OKpECTHOCTH TOUKU Z=a
KoHTpoJsbHBIE BONIPOCHI:

1.

Psan Jlopana

2. Metozsl paznoxeHus QyHKIHUNA B psIbl
3agaun:

20.08. Caenyouipe (GyHKUMn pa3IokuTh B pad JlopaHa Mo creneHsu

z B Komple 1 <|z|<<2:
1

oL g 2+l 3 2
"EENGE=2 “E=DE+d TE@EFDEFD
4 1 5 1 6 1
E=FEFy P ETNE-9 CE-rETy

90.09. Crenywomue dbyuknuu pasaokuts B psan Jlopana mo crenensu

zZ—a B KOJlb[le D (touxka a w Kombuo [ ykasaHel B CKOOKax):

1.2(2_3)2 (a=1, D: 1<<|z2—1|<2).

2 - 9)22 (a=1, D: 1 <|z—1|<2).
2
3. 2t (a=1i, —i=D). 4 22+1 (a=1, 2i = D).
1 3 2z
5 semne=y ©@=0 —3ED). 65— (@=L—1&D)
3
7. ('E“ﬁi'(z_—‘ﬁ (a=—1, D: 0<<|241]<3).
8. L (a=0, D: |z|>2).

@D+
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B aymuropun: 20.08 (1, 3), 20.09 (1, 2,3,8)
Ha nom: ocranbHble 3ajaui U3 IPUBEACHHBIX HOMEPOB.

Jlabopamopnuoe 3anamue 20. BoryeTbl B OJHOKPATHBIX MOJIIOCAX
KoHTpoJsbHBIE BONIPOCHI:
1. Omnpenenenvie BplueTa
2. Bbruer Ha 0€CKOHEYHOCTH
3apaum:
B 3apavax 4.23-4.58 naitty ocobble TOYKH DYHKIMHA, BBIACHUThE HUX
XapakTep U HccClefoBaTh NnoBedeHne QyHKUUIT HA GeCKOHEYHOCTH 1).

1 2! 2° 1
4.23- - — z3 . 4-24- "1_;_;. 4-25- m- 4.260 m.
et 2241 _ 1 1
4.27. T3 4.28. prant 4.29. ze*. 4.30. 1
e 1-—e* 1
4.31. z—(l-_—é_—z) 4.32. 2T o7 . 4.33. m 4.34. thz.
B zapauax 4.79-4.99 Tpe6yerca HailTH BbIYeThl YKa3aHHLIX QyHKUUI
1 2?
4-79- z3 _ 25 . 4-80- m.
21
4.81. (1—1-;)7; (n — HaTypanbHoe uucao). 4.82. ;(1_}7?)
242-1 sin 2z e?
4.83. m 4.84. m 4.85. m 4.86. tgz
4.87. —. 4.88.ctg?z. 4.89. ctgiz.
sz 1 1
4.90. 1) cos . 2) 2% cos . 4.91.e**t1/%2 4.92.sinzsin -.
z—2 22— 2 z
. 4z -1 1
4.93. . 494.cos 2T 4095 .
93 sin —— 4.94. cos e 4.95 P (h #0)
nginl (n— _t _VE
4.96. 2" sin . (n — uenoe uyuecno). 4.97. S(177) 4.98. ol

B aynuropun: 4.23-4.34
Ha nom: octasnbHbIe 3a/1a4i U3 IPUBEACHHBIX HOMEPOB

Jlabopamopnoe 3anamue 21. BerunciieHue MHTETPATIOB 110 3aMKHYTOMY KOHTYpPY IIPH ITOMOIIHA
TCOpHUU BBIUCTOB
KoHTpoJsbHBIE BONIPOCHI:
1. TeopeM o0 BrlueTax
3agaun:
B zapauax 4.115-4.124 BbIYMCANTL MHTErpalbl, cCUKuTas, yTo 06xo 3a-
MKHYTBIX KOHTYpPOB IIDOMCXOAMT B IIOJOMHUTEIbHOM HanpaBleHuH.

dz . 2 2
4.115.O/z4+1, rge C — OKpYKHOCTbL Z* + y* = 2z.

zdz 1
4.116. !m, roe C — OKpPYMHHOCTb |z — 2| = 7

dz
A17. | —= . _y
4.1 C/(z —3)(25—1)’ roe C — okpy#HOCTb |2| =2
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22 dz

Y 22441
C

4.118

roae C — OKpy#HOCTb |2]| = 1.

ez

4.119. Cfmdz, roe C — okpymHoOCTb |z| = 1.

4.120. 2—1— sin % dz, rone C — OKpy#HOCTb |2| =T.

e

4.121. E}?}/Sin2 %dz, rae C — OKpYKHOCTb |2|=T.
c

1
4.122. 5= z"e?/%dz, rme n — uenoe unciao, 8 C — OKPYHHOCTb
¥ie

|z| =r.
4.123. / (1+ 2 + 22)(e!/* + e/ (=1 4 1/ (z=D)qy.
121=3
B aynuropun: 4.115-4.120
Ha nowm: ocranbHbIe 3a/1a4u U3 MIPUBEACHHBIX HOMEPOB

Jla6opamopnoe 3anamue 22. BoMucieHre MHTETPANIOB BUA [ 0271 R(cos cos ¢,
sinsing )de
KoHTpo/bHBIE BONIPOCHI:

1. Meroabl NpuUBEIEHUS UHTETPATIOB K KOHTYPHBIM B KOMIUIEKCHOM INIOCKOCTH
3agaun:

B szapauax 4.131-4.138 HaliTu onpepeneHHble MHTerpaibl. B ciyuae,
ecly UHTerpan HecoOCTBEHHbIN U pacXoQUTCH, HATH ero riaBHOe 3HaYe-
HMe (eclu OHO CYIEeCTBYeT).

2T .

4.131. /——d(’o— (a>1). Ywxaszauue. [lonomuts ¥ = 2.
a + cos

27
do
4.132. ofm (@>b>0).

27

dy

27
4.134. f de =~ (@ — KOMIIEKCHOE YHCIo U a # +1).
J 1 - 2acosyp + a?
T cos?3pd
4.135. / Sl A 4 (@ — KOMIIIEKCHOE YHCIo U a # £1).
J 1—-2acosyp+a?
2w
4.136. fec"s“’ cos (ny — siny) de (n — uenoe yucio).
0

4.137. /tg (z + ia) dz (a — nelicTBUTEILHOE YUCIIO).
0

P
4.138. /ctg (z +a)dr (a — wKommiaekcHoe uucio U Ima # 0).
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B aynuropun: 4.131-4. 135

Ha JAOM: OCTAJIBHBIC 3a1a4U U3 IMPUBCACHHBIX HOMCPOB

Jlabopamopnoe 3anamue 23. BeruucneHne HHTETPAIOB BUIA ffooo f(x)dx
KoHTpoJbHBIE BONIPOCHI:
1. 3aMbIkaHuE KOHTYpa B KOMIUIEKCHYIO IJIOCKOCTh
3agaun:
7 d d
4.14.[ 2o .411/”“’ 0).
O | @F s+ 13y 4. [ ey (@>0)
-0
(e o]
4.142. /( 1)" — HaTypalbHOe YHUCIO).
0
o0 o0 o,
dr z-+1

4.143. / (22 + a?)(x? + b?)
—o0

o
4.145./ dz
J T+

4.154.
o0
inzdz
4.156. [ "2 .
(@* +4)(z - 1)
—~00
B aynuropun: 4.140-4. 143

4.157 /costr
’ ’ 1+

(@>0,b>0). 4.144.0/$4+1d

(n > 2 — HaTypaJbHOe YHUCIO).

4.155. / rzcoszdr

2 —5x+6

1—:1;“

z. 4.158. f costz

Ha JOM: OCTAJIBHBIC 3aa4U U3 IMPUBCACHHBIX HOMCPOB.

co
Jlabopamopnoe 3anamue 24. Boruucienne HHTETpajioB BUAA f_oo

KoHTpoJ/bHBIE BONIPOCHI:

f(x)dx

1. 3aMbIkaHuE KOHTYpa B KOMIUIEKCHYIO IIIOCKOCTh U Jlemma XKopanana

3agaun:
o0
4. ' zcosxdr
149. 1) /x2—2w+10’
—00
o0 . d
4. . zsinzdr
150 /:1:2+4:c+20

2) s rsinzdz
/m2—2x+10'

-0

4.151. /COS 4% dz (a n b — nonoMUTeNbHbIE YKCIa).

28.07. Boiuncaurh HHTErpassl

T (x+1) sin 2«
1. S mdx.

3. go (x34-5x) sin x dx.

X F 10249
)
T (x—1)cos2
X — COS 4X
5: S—j?:l——g—dxq

x3 sin x

(o]
2\ s dx
o]

@x34-13x)
4, S T 138130 sin x dx.
-0
(o)
x sin x
6. S Aror 10 4%
-0
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B aynuropun: 4.149-4. 150
Ha nom: octasnbHble 3a/1a4i U3 TPUBEACHHBIX HOMEPOB.

Jlabopamopnoe 3anamue 25. CoOCTBEHHbIE HHTETPAJIBI, 3aBUCSIIUE OT ITapaMeTpa
KoHTpoJsbHBIE BONIPOCHI:

1. Ompenenenue nHTErpaja, 3aBUCSIIETO OT IapamMeTpa

2. Oco0eHHOCTH UHTETPUPOBAHUS HHTETPAJIOB, 3aBUCALINX OT MapameTpa
3agaun:
Ucnons3yercs yuebnuk [5], §13
B aymuropun: 13(1), 14(1), 18(1,2)
Ha nom: 13,14,18 (ap. 3anaun)

Jlabopamopnoe 3anamue 26. I'-pynkuus u B-pynkim
KoHTpoJsbHBIE BONIPOCHI:
1. Ompenenenue u cBoiicta I'-pyHKIHSA
2. Ormpenenenue u cBoiictBa B -pyHKIms
3agaum:
Ucnons3yercs yuebnuk [5], §15
B aymutopun: 5(1-3), 6(1), 15(1,2), 16(1,2)
Ha nom: 5(3,4), 6(2-3), 15(3,4)
Jlabopamopnoe 3anamue 27. HecoOCTBEHHBIC MHTETPAJIbI, 3aBUCSILUE OT MapaMeTpa u
paBHOMEpHAs CXOJIUMOCTh MHTETPAJIOB
KoHTpo/ibHBIE BONIPOCHI:
1. Ompenenenue HeCOOCTBEHHOTO MHTETPaja, 3aBUCSIIETO OT ITapameTpa
2. PaBHOMepHasi CXOJMMOCTb HHTETPAJIOB, 3aBUCSIIUX OT IapaMeTpa
3agaun:
Hcnonb3yercs yueOHUK [5],
B aymutopun: §14 1(1,2,6), 2(1,2), §16: 6(1-3), 13(1-2)
Ha nom: OctanbHble HOMepa U3 MPUBEIECHHOTO CIIUCKA

Jlabopamopnoe 3anamue 28. arerpansnoe npeodpasosanue Jlamnaca u @ypoe
KoHTpoJsbHBIE BONIPOCHI:
1. Ompenenenue u CBOWCTBA MHTETpaIbHOTO peoOpa3oBanus Jlamaca
2. OrmpeneneHue U CBOWCTBA MHTETpalibHOTO ipeoOpa3oBanus ypre
3agauu:
Hcnonb3yercs yueOHUK [5]
B aymuropun: §17: 1(1,2), 2(1,2), 5(1), 6(1), 17(1),
JIONOJTHUTENBHOE 3a/JaHKe: BBIMOJIHUTH 0OpaTHOE NMPeoOpa3oBaHKe C MOMOIIBIO TEOPHH
BBIUETOB.
Ha nom: OctanbHble HOMepa U3 MPUBEIEHHOTO CIIUCKA

OO0pa3upl BONPOCOB K KOJUIOKBHYMY
Ilepeuenv komnemenyuit (vacmu KOMnemMeHYUN), NPOBEPACMBIX OUECHOUHBIM CPEOCHIBOM:
NJ-1.0I0K-1

CkaJsiipHbIe U BEKTOPHBIE OIS, UX XapAKTEPUCTUKH.

IToTOK BEKTOPHOTO IOJIA.

I1oTOK BEKTOPHOTO IOJISA YEPE3 3AMKHYTYI0 IIOBEPXHOCTD.

®opmyna ["aycca-OcTtporpaackoro.

JuBeprenius BeKTopHOTO nosisi. Pacuetnas ¢popmyna. @opmyna ['aycca-Octporpaackoro
B TEPMHMHAX TeOpHH 1oJi1. OCHOBHBIE CBOMCTBA JUBEPIrEHIUH.

@u3HYECKUl CMBICI KPUBOJIMHEHHOTO UHTETpajia BTOPOro poaa.

NhAWDD -

&
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7. Hupkynsius BekTopHoro noist. [lonstue, pusndeckuit cmpicn. Pacyetnas ¢popmyna.

8. Potop BekropHoro noisi. [Tonsitue. Pacuetnas ¢popmyna. [Ipumep mosst ¢ mocTostHHOM
3aBUXPEHHOCTBIO.

9. ®opmyna Crokca. Teopema B pazBepHyTOM BHze. DOpMYIMpPOBKA B TEPMUHAX TEOPUH
HOJIS.

10.TTonsTHE KOMILIEKCHOTO uncia. Onepanyuy HajJ KOMIIEKCHBIMY YUCIIAMHU.

11.Onepatiu Bo3BEICHUS B CTEIEHb M U3BJICYEHUSI KOPHS N-i CTETIEHHU U3 KOMIUJIEKCHOTO
qucia

12.TIpenen nocaenoBaTENbHOCTH KOMIJIEKCHBIX YHCET.

13.HeorpannueHHO BO3pacTaroLIUe MOCIEI0BATENIbHOCTH. beCKOHEUHO y1aeHHas TOUKa.

14.YucnoBsie psiibl KOMIUIEKCHBIX Yrcell. AOCONIIOTHAS U YCTIOBHASI CXOJIUMOCTb.

15.MuoxectBa B C.

16. ®yHKIIMY KOMIUIEKCHON NlepeMeHHOU. OCHOBHbBIE IOHATHS.

17.1Ipenen GpyHKIUN KOMITJICKCHOM MEPEMEHHOM.

18.HenpepbIBHOCTh (PYHKIIMU KOMIUIEKCHOM MEepeMEeHHOM.

19. TuddepenmnupyemMocTs GyHKIIUN KOMIUIEKCHOM nmepeMeHHon. Y cnoue Komu-Pumana.

OO0pa3ubl 3a1aHUH 1J1s1 KOHTPOJIBHBIX H CAMOCTOSATEJIBHBIX PadoT

HepelleHb Komnemenuuﬁ (tmcmu Komnemenuuu), npoeepsaemuvlx OUeHOUYHbIM cpe@cmeom:
WJ1-2.0T1K-1

a=9z.i+7xy j-2z- k

I. Haiitn IOTOK BEKTOPHOTO OJIA yepes 3aMKHYTYIO
2+ y2 =9
lz=12z=3
MIOBEPXHOCTB S: (HOpManb BHELIHA), UCIIONb3YS bopmyy I'aycca-

OcTtporpazckoro M BBHIOpaB CTOPOHY IOBEPXHOCTH, HAaWTH HEMOCPEACTBEHHO IOTOK dYepe3
HOBEPXHOCTD S;: X’ +)?=9, SBJISAIONIYIOCS YaCTBIO MOBEPXHOCTH S U OMNPENEICHHYIO 3aJaHHBIM
YPaBHEHUEM.

2.. Beraucauts no gopmyne CTOKca ¥ HEMOCPEACTBEHHO ITUPKYIISIIUI0 BEKTOPHOTO
* + y2 +2z%4 =25
Honﬂa=(y—x)-i+(y—x)-j+(2—z)-k z=9

yepTeke HarpaBieHHe 00Xoa.

BJIOJIb KOHTYypa [ , YKazaB Ha

3.I[0Ka?>aTb NOTCHIUAJIIBHOCTD 3aIaHHOT'O0 BEKTOPHOTI'O IIOJIA U HaMTH ero MOTCHIMAJl, UCITIOJIb3Yd

oL (;=(yzzcosxz)-£+2ysinxz':r'+(xy2cosxz+2)-£
KPUBOJIMHEWHBIN HHTETpat:

4. HaitfTu Moynb M apryMeHT KOMIUIEKCHOTO YHCIa Z2=~2—iv 6. 3anucaTh 3TO YHUCIO B
TPUTOHOMETpHUYECKOU (hopMe U B TIOKA3aTeNbHOU hopMme.

[ 3 _ . .
5. Pemuth ypaBHeHUE 2.7 ==l+iy 1300pa3uTh HAa KOMIUIEKCHOH MJIOCKOCTH €r0 KOPHH.

z. =1

0 |Z_ZO|S|ZO|,

6. Ilyctp ~ ! Haittn [IEpECEUCHUE MHOXECTB 3aJaHHBIX HEPaBECHCTBAMU:

Rez>Rez,

. . - z—z|<K
7. Haiitu nuseiinyro ¢yHkuumo W= dz +b O0TOOpAXKAIOIIYI0 KPYT | 1| ' Ha Kpyr

|w—w2|£r2'
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Rez, >0 Imw, <0
u

Z v vl —
8. Ilycte 70 u "o rakue, uto . Haittu nuneiinyro gynkmuo W = 42 +b ,

W(Z ) =W
oToGpaxaromyto morymwiockocts R€Z 20 ya nonymnockoers MW =<0 raxyio aro 0 0

1

. _{. _ w=——-:

9. Haiitu o0Opassl o0nacreii: b= {Z ' |Z| < 1}, D, = {Z ‘Rez< 2} pu 0TOOpasKEHUH z+1
- 1
10. Haiitu 00pa3 obmactu D= { z:Imz>0, |z _4l| >1 } pU OTOOpAKEHUN z+3i,
1
— . _ W= -

11. Haiitu 0Opa3 obnactu D= { z:Rez>-2, Imz <2 } pU OTOOPAKEHUN z=2i

12.  Haiftn obpas  obmactn D={z:Rez>4,Imz >-2}

W=Nz—4+2i+4=2i (cyyras, uro \/I:I)_

opu  OTOOpaXKeHUH

i—z

j— . W: _.

13. Haiitu o6pa3 obuactu D_{Z'Rez>0’ Imz >0} npu OTOOpaXKeHUU I+z
(cuuras, 4yTo ‘/izl)‘

D={z:Rez<—1, —1<Imz <O} 7 (z+1)

14. Haiitu 06pa3 obnactu npu oTobpakennn W= €
15. Vcnionb3yst MHTErpaibHyo (popmyiry Ko, BEIYUCIUTS HHTErPaT
J- dt
172
T-1/=2

£(z)=—
16. Pa3noxuth QyHKINIO 1=z g pan:
a). TI0 HEOTPUIIATETILHBIM CTEHCHIM Z
B).II0 OTPUIIATETIHLHBIM CTENCHIM Z .

Omnpenenuts 001aCTh CXOAUMOCTH MOJyUYEHHOTO psifa.

f(z): 1 1

17. Pa3noxuth QpyHKINIO z=1  z+3i B pan no crenensam Z B o6nacTy:

a).cojieprKalei TOuKy # = 0.
B). coJiepKalle Touky Z = ®;
C). coaeprkallei Touky 2 = -2,
Omnpenenuth 001aCTh CXOAUMOCTH MOJyUYEHHOTO psfa.

2 1
£(2)=(z-1) exp(—J
18. Haiitu ocoOble TOUKH PyHKIUU -
BBIYETHI B 3TUX TOYKAX.

, OIPCACIUTD UX THUITL U BBIYUCIIUTD

1

f (Z ) = 2 .
(z — 1) (z + 31)
19. Beruucnuth BbIUETHI (HYyHKIIUU BO BCEX OCOOBIX TOUKaX (BKJIFOYAS
TOUKYy Z =),
20. Ucnonb3yst BEIYETHI, BBIYUCIUTD UHTErPal
J- dr

(’C—iX’C+4)

t-2i}=2
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21. BpluncnauTh HHTErpal
+00

I 7"_1 dx

- (x2 + 4)z

+00
I xsin x

23. HUccnenoBaTth Ha CXOAUMOCTb UHTETPaAJl HAa MHOXKecTBax £ u E,
D [ e ® %y, E;=[0;1], E,=(0; ).

22. BBIUNCIUTD UHTETpal

dx

2) floo ln— sinsin x dx., E,=[0;1], E,=[1;0)
24. I[oxa3aTL HereprBHOCTB ¢yukuun F(a) Ha MHOXKecTBE £
1) F(a)=f0 mdx E=(O; 1),
_(r sinsin x — .
2) F(a)—f0 x—a(n—x)adx’ E=(0; 2).

25. BBIYKCIIUTE € TOMOILBIO SMIIEPOBBIX I/IHTGFpaJIOBZ

2 dx -X 00 Inx u .
D e b (Fewm D madn ) [ sintxeostxdr.

26. HaiiTi mpon3BoaHyI0 0T HECOOCTBEHHOTO MHTETPAIA 110 MAPAMETPY a:
00 smax cosax ; ©  1-C0SAX _gx 3. . 00 —ax?
1) x; 2) f dx; 3) [; ——e ¥dx; 4) [[ e " cosxdx.

1+x2
27. JlokaszaTb paBHOMepHyIO CXOJMMOCTb UHTErpajoB npu a € E :

) [0 —dx, E=[2;0); 2) [0 e ®’dx, E=[1;0);

xln%x
co In%x . xdax
3) fz x2+q2dx E=(=00;00) ; 4) fo 1+(x—a)®’ E=(—0; 1).

IIpuMepHBbIii IepeYeHb BONPOCOB VI MOATOTOBKH K 3K3aMeHY

HepelleHb Komnemenuuﬁ (tmcmu Komnemenuuu), npoeepsaemuvlx OUeHOUYHbIM cpe@cmeom:
WJI-1.0T1K-1

1. CkansgpHble U BEKTOPHBIE I10JIS, UX XapaKTEPUCTHUKH..

2. IloTok BEKTOPHOTIO MOJS.

3. TIoTOK BEKTOPHOTO MOJIS YEPE3 3aMKHYTYIO IOBEPXHOCTb.

4. ®opmyna ['aycca-OcTtporpaackoro.

5. JuBepreHuus BeKTOpHOTo noiisi. Pacuetnas ¢popmyna. @opmyina 'aycca-Octporpaackoro B
TEpMHUHAX TeOpHUH 1oJist. OCHOBHBIE CBOMCTBA JUBEPIEHIMH.

6. ®dusznueckuil CMbICI KPUBOJMHENHOTO HHTErpajia BTOPOro poja.

7. Hupkymnsuusa BekropHoro nois. [lonarue, pusnueckuii cmpicia. Pacuernas gpopmyna.

8. Porop BexTopHoro nosst. [Toustue. Pacuernas popmyna. [Ipumep moss ¢ mocTossHHOM
3aBUXpeHHOCThI0. Dopmyna Ctokca. Teopema B pa3BepHyTOM Buje. PopMyInpoBKa B
TEPMHUHAX TEOPHUHU IOJIS.

9. Aunrebpandeckast popma KOMIIEKCHOTO uncia. Onepanuu HaJ KOMITIEKCHBIMHA YUCIIaMHU.

10. KommuiekcHast minockocTb. TpuroHomerpuieckas popma KOMIUIEKCHOTO YHCIia, JEHCTBUS C
KOMILIEKCHBIMU YHCJIAaMU B TPUTOHOMETPHUYECKON (hopme.

11. MuoxectBa B C. [IpuHIIMI BII0O)KEHHBIX IPSIMOYTOJIBHUKOB.

12. ITocnenoBaTeNbHOCTH KOMIIEKCHBIX YHCET, ONIPEIETIEHUE U CBOMCTBA MTPENIETIOB.

13. IlocnenoBaTenbHOCTH KOMILIEKCHBIX YHCE, OIIPEEIeHHE penena. EqMHCTBEHHOCTh
npenena.

14. IlocnenoBaTenbHOCTH KOMIUIEKCHBIX 4Kced, npeaen. Kpurepuit Komm.

28



15.

16.

17.
18.
19.
20.

21.
22.
23.
24.
25.
26.
27.

28.
29.

30.
31.
32.

33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.

49.
50.
51.
52.
53.

54.
55.

56.

ITocnenoBaTenrbHOCTH KOMILJIEKCHBIX YHCEII, IIPEET, OTPAHUYEHHBIE II0CIIEI0BATEIbHOCTH.
Teopema bosbiana-Benepmrpacca.

ITocnenoBaTrenbHOCTH KOMIUIEKCHBIX Uncell. Teopema 0 BEIECTBEHHBIX 1 MHUMBIX YacCTsIX
YJICHOB I10CJIEA0BATEIBHOCTH.

®opmyia Ditiepa, FIKCIOHEHIUANbHAs (hopMa KOMIUIEKCHOTO YHCIA.

Teopema o npeaenbHBIX TOuKax o0mactu B C.

Ccdepa Pumana, pacmmpeHHas KOMILICKCHAsI MIIOCKOCTb.

Psinpl KoMIIIeKCHBIX yncen. YacTuyHast cyMMa, OCTaToK, cymma psina. Teopema 00
ocTaTKax psfaa.

Psner koMimekcHbIX uncen. HeoOXxoauMBblil Mpu3HaK CXOTUMOCTH.

AOcomoTHas CXOAUMOCTh psana. Teopema 06 aOCOTIOTHO CXOSIIMXCS PSIaX.
AOCOIOTHAs CXOIMMOCTh psifia U CBOMCTBA a0COIIOTHO CXOSIIUXCS PSJIOB.

[Tpusnak [lanambepa cX0AMMOCTH 3HAKOTIOJIOKUTEBHBIX YUCIOBBIX PSIIOB.

ITpuznak Komm cxoquMocTy 3HaKOIOJIOKUTEIbHBIX YNCIOBBIX PSI0B.

@DyHKIMH KOMIUIEKCHOW NepeMeHHON. OCHOBHBIE ITOHATHS.

[Ipenen pyHKIMHM KOMITIEKCHOU MepeMeHHON. TeopeMa 0 BEeIeCTBEHHOM U MHUMON 9acTsIX
byHKIMN.

HenpepbIBHOCTh PyHKIIMN KOMIUIEKCHOM nepeMeHHOH. CBONHCTBAa HENMPEPBIBHBIX (PYHKITUIA.
HuddeperurpyemMocts PyHKINN KOMIUIEKCHOM MepeMeHHOM: nuddepenuan,
NIPOM3BOIHAS, ITpaBuia TU(PEpeHIIMPOBAHNS, CBONCTBA.

HuddeperurpyemMocts GyHKINU KOMIUIEKCHOH nepemMeHHol. YcnoBue Komm-Pumana.
["apmoHnueckue QpyHKIUH.

[TonsaTHe QyHKIMOHANBHOM MOCIEI0BATEIBHOCTH U psifa. CxoauMocTs. PaBHOMepHas
cxoaumocTs. [Ipu3znaku Komm u Beilepmrpacca paBHOMEPHOI CXOIMMOCTH psiaa.
TeopeMa 0 HENPEPBIBHOCTH CYMMBI PABHOMEPHO CXOIALLErOCs psAla.

Teopema o nowneHHOM U HEPEHITUPOBAHUN PABHOMEPHO CXOISIIETOCS pAa.

Teopema 006 UHTETPUPOBAHUU PABHOMEPHO CXOJISIErOCs psaa.

Crenennsie psnsl. Teopema AGens.

Amnanutnueckas pyHkuus. CBOWCTBA AaHATUTUYECKUX (PYHKITUI.

Teopema eIMHCTBEHHOCTH.

AHanuTHueckoe npoaoskeHue. [I[puHImn aHamuTHYECKOro IPOAOKEHHUS.

OyHkius w = e?, ee CBOWCTBA.

['unepOonuueckue U TPUroHOMETpUYeckre (DYHKIIMH, X CBOWCTBA.

Oyukun w = In (z), w = zP, a”, ux cBOWCTBa.

OOpatHble TPUTOHOMETPUYECKHE (DYHKITHH.

PerynspHble BeTKH aHAIMTHUECKUX (DYHKIMIA U TOUYKH BETBJICHUSI.

Oto6paxkenue. Kondpopmuaoe orodbpaxenue.

CBoiicTBa oToOpaskeHust w =az+b.

I'eomeTpruecKuii cMbICT POU3BOAHON (PYHKIIMM KOMIUIEKCHOM MEPEMEHHOM.
JpoOHo-nuneitHas pynkius. Teopema 00 onpeaeneHun APOOHO-ITUHEHHON QYHKIUU TpeMs
Iapamu TOYEK.

KpyroBoe cBoiicTBO 1pOOHO-TUHEHHOT0 OTOOpaKEHUSI.

Teopema 0 CHMMETPUYHBIX TOUYKAX JJIs1 APOOHO-IMHEHHBIX OTOOPAKECHUH.

Otobpaskenne GpyHKIUIME W=2", W="/Z.

®ynkuus XKykoBckoro.

[Tonsarue kpuBonuHeiHoro unterpana B C. Teopema cymiectBoBanus. Pacuérnas ¢popmyna.
OCHOBHBIE CBOMCTBA HHTETPAJIOB.

Teopemsr Komu a5t OAHOCBSA3HOM M MHOTOCBSI3HOW 001acTei.

[TepBooOpasnas. Teopema o mepBooOpa3HOil aHaTUTHYECKON QyHKIMH. HeonpeaenéHHbIit
MHTETpal oT QyHKIIMH KOMIUIEKCHOU nepeMeHHoil. CBoiicTBa HeonpeaenéHHOT0 HHTETpaa.
He3aBucMMOCTb HHTETpajia aHATUTHIECKON (PyHKIIMK OT yTH MHTErpupoBaHus. Teopema
Mopepsl.
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57. UnterpansHas popmyna Komm i aHamuTuyeckux GyHKINH.

58. UnterpanbHas popmyna Komm 11 mpon3BOIHBIX aHATUTUYECKUX (DYHKITHI.

59. Pan Jlopana. O6nacte cxonumoctu psiaa Jlopana. Teopema o npencTaBieHHH
aHaTMTUYeCKON (PYHKUUU psaoM JlopaHa B KoJbLE.

60. Pan Teitnopa. Kpyr cxonumoctu. Teopema o mpeacTaBIeHUN aHATUTHYECKON (DYHKIIUN
panom Teitnnopa.

61. Teopema JInyBusis.

62. OcoOble TOUkH aHanuTuueckoil pynkun. Mx knaccupukanus. [loBenenne aHaIuTHYECKOM
(YHKIMH B OKPECTHOCTH U30JIUPOBAHHBIX OCOOBIX TOYEK.

63. OnpeneneHne BblUETa aHATUTHYECKON (QYHKIIMH B U30JMPOBAHHON 0COOOM TOUKE.
PacuerHbie popMyIIbI Ul BEIYETOB B MOJIOCAX.

64. OcHOBHasl TeOpeEMa TEOPUH BHIYETOB.

65. Beruer aHanuTH4YecKOM QyHKIUHU B OECKOHEYHO YAaJIeHHOH Touke. Teopema o cymMme Bcex
BBIUECTOB.

66. Jlemma 00 MHTErpasie Mo NOITyOeCKOHEUHOMY KOHTYPY.

67. BeluncieHue MHTETpajoB BHIA ffooo fx)dx.

68. Jlemma XXopaana. Berurcienue nHTerpaioB Buia fjooo el f(x)dx.

69. JlorapuMuUECKUil BEIYET U MIPUHIUI apTyMEHTA.

70. Teopema Pyre.

71. aterpansl, 3aBucaue ot napamerpa. [lonsrue.

72. IloHAaTHEe paBHOMEPHOI CXOAMMOCTHU U npenenbHoil pynkiuu. Kpurepuii Komu.

73. Teopema o mpeaebHOM NEpexo1e Mo/ 3HAKOM COOCTBEHHOTO HHTETrpala, 3aBUCSILETro OT
napamerpa.

74. Teopema 0 HEMPEPHIBHOCTH COOCTBEHHOTO MHTETPasia, 3aBUCALIETO OT MapaMeTpa.

75. Teopema o nuddepeHIpoOBaHUN COOCTBEHHOT'O HHTETpalIa, 3aBUCAIIETO OT TapaMeTpa.

76. HecoOCTBEHHBIN MHTETpal, 3aBUCSIINN OT MapamMeTpa. PaBHOMepHast CXOIUMOCTb.
IlonsTHE, IPUMEDBL.

77. locTaTouHbIe yCIOBUS PABHOMEPHON CXOJIMMOCTH HECOOCTBEHHOTO MHTETpala,
3aBHCsAIIETO OT napamerpa. (Beliepmrpacca, AGens, Jupuxie).

78. B-¢bynxkmus, e cBoiicTaa.

79. I'-pynxms, e€ cBoiicTBa.

80. Cs3b Mexny ['-pynkiueit u B-gpynkuueii.

4.2 Metoauueckue MaTepUaJibl, ONpeaesiiomiie Npoueaypbl OeHUBAHUS 3HAHHIA,
YMeHMi, HAaBBIKOB W (MJIHM) ONBbITA AeATEJbHOCTH, XAPAKTEPU3YIOIIUX JTalbl
(¢popmMupoBaHus KOMIIETEHIHH

Memoouueckue pekomenoayuu, onpeoenaujie npouedypvl OYeHUEAHUA HaA 3aueme U
IK3aAMEHe:

IIpouenypa nmpomMeXyTO4HOM aTTeCTallUd IIPOXOAUT B COOTBEeTCTBUU C [lonmoxxeHuem o
TEKYIIeM KOHTPOJIE U MPOMEKYTOUHOH artectanuu ooyuatonmxes PIBOY BO «KyoI'Y».

HtoroBoii ¢opmoli KOHTpOJIE CPOPMHUPOBAHHOCTH KOMIETEHIMH y OOydaromuxcs I0
IUCLUMIUIMHE SIBIAIOTCA 3a4eT W dk3aMeH. CTyneHTbl 00s3aHbl C/laTh 3a4eT U JK3aMEH B
COOTBETCTBHUH C PACITUCAHUEM M YUEOHBIM IIIIAHOM.

®OC nmpoMexyTO4YHOM aTTECTALIMM COCTOUT W3 BONPOCOB K SK3aMEHY U pE3yJIbTaTOB
TEKYIIET0 KOHTPOJIS.

3ayeT M 9K3aMEeH M0 TUCHUIUIMHE MPECeayIoT Lelb OLEHUTh padoTy CTyACHTa 3a Kypc,
IIOJIyYEHUE TEOPETUUECKUX 3HAHUM, MX NPOYHOCTb, PA3BUTHE TBOPUYECKOIO MBILUICHHUS,
npuoOpeTeHre HaBBIKOB CAaMOCTOSITETIbHON pabO0Thl, YMEHHE IPUMEHSTD ITOTy4E€HHBIC 3HAHUS JIS
pEeLIeHNs TPAKTUYECKUX 3a/au.

dopma npoBeeHNs 3aUeTa U SK3aMeHa: YCTHO.
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OK3aMeHaTopy NPEIOCTaBISAETCS MPABO 3a/1aBaTh CTYACHTAM JONOJHUTEIBHBIE BOIIPOCHI
10 Bcell yueOHOM mporpaMMme TUCIUITITHHEIL.

Pe3ynbrarhl cauu 3auera M dK3aMEHA 3aHOCSTCS MPENOaBaTeIeM B IK3aMEHALMOHHYIO
BEJIOMOCTb Y 3aYETHYI0 KHUKKY.

OneHuBaHuE YPOBHSI OCBOCHMS JUCIUILUIMHBI OCHOBBIBAETCS HA KAu€CTBE BBIOJHEHUS
CTYJIEHTOM 3aJJaHU{ TEKYILEro KOHTPOJIL U OTBETOB Ha BOIIPOCHI 3a4€Ta U 3K3aMEHa.

I(pumepuu OUECHUBAHUA pe3)/ibmamoe Ha 31<3amene/1<wwo:<euymy:

Onenka Kputepuu olleHUBaHUS 110 dK3aMEHY
BLICOKIi OLEHKY «OTINYHOY 3aCTyKUBACT CTy/CHT, OCBOUBIIUI 3HAHWSI, YMCHHSI,
yPOBCHD «5» KOMIICTCHUMM M TCOPETMHECKUH  MaTepual 06e3  mpobenos;
(oTmamo) BBHITIOJTHUBIIHMIA BCE 3aJjaHMs, MPEIyCMOTPEHHBIE YYEOHBIM IUIAHOM Ha
BBICOKOM KaueCTBCHHOM YPOBHE; MPAKTUIECKHE HaBBIKH
po(hecCHOHALHOTO MPUMEHEHHS] OCBOSHHBIX 3HAHUH C()OPMHUPOBAHBIL.
Cpennmii OILICHKY «XOpOIIO» 3aCIy’KHBAET CTYJIEHT, MPAKTUYECKH MOIHOCTHIO
YPOBEHB «4» OCBOUBIINI 3HAHUS, YMEHUS, KOMIIETCHIIUU U TEOPETUYECKUN MaTepHal,
(xopor1o) y4eOHBIC 3a/laHusi HE OLIEHEHbl MAaKCHMAaJbHBIM YHUCJIOM OalioB, B
OCHOBHOM C(hOpMHPOBA MPAKTUIECKIE HABBIKU.
[ToporoBserit OLICHKY «YJIOBJICTBOPUTEIHHO» 3aCIYKUBAET CTYICHT, YaCTHYHO C
YPOBEHB «3» npoOerlaMd  OCBOWBIIUHN  3HAHWS, yMEHHs, KOMIICTCHIIMH U
(YnoBieTBOpUTE | TEOPETHUYECKH MaTepuai, MHOrue y4eOHble 3agaHus b0 He
JILHO) BBITIOJIHWJI, JIMOO OHU OIICHCHBI YHCIOM OalllIoB OJU3KUM K
MUHUMAJIBHOMY, HEKOTOPBIC ITPAKTUIECKIE HABBIKA HE CHOPMUPOBAHEI.
MuHUMAaNBHBIN | OIEHKY «HEYIOBICTBOPUTEILHOY 3aCTYKUBAET CTYACHT, HE OCBOUBIIUN
YPOBEHB «2) 3HAHUS, YMEHUS, KOMIETCHIIMH ¥ TEOPETHUECKHU MaTepual, ydeOHbIe
(HeyIOBIETBOPHU | 3aJaHUS HE BBITIOJIHII, MPAKTUYECKUE HABBIKK HE C(HOPMHUPOBAHBI.
TEJIbHO)

3ayer mo sabopaTopHbIM paboTaM BBICTABISETCS IO pPE3yJIbTaTaM BBITOJHEHHBIX
WH/IMBUYaIbHBIX 331aHUH U TEKyIe paboThl Ha JIAOOPATOPHBIX 3aHATUAX. OTMETKA «3aUTCHO»
BbICTaBJIsieTcs pu Oostee, yem 60% BBINMOJIHEHUH WHAWBUYaTbHbIX 3aaHUH.

Jis  ycmemHoro BBIMOJIHEHHsST Ja0opaTopHOil pal®oThl oOydaromiemycst cienyer
O3HAKOMHUTBCS C TEOPETHYECKOW 4YacThbl0 IUCHMIUIMHBI 1O TeMme J1abopaTOpHOW padoTHI,
M3JI0KEHHOM B JeKIHsIX. 15 yriayOJIeHHOTO MOHUMaHUs TEOPETUYECKOT0 MaTepralia MOTyT ObITh
WCII0JIb30BaHbl ICTOYHUKH, YKa3aHHbIE B CIUCKE OCHOBHOM JuTepatypsl [1-8].

Kpurepuem n0MKHONH MOATOTOBKM CTYIEHTOB K BBINOJIHEHHIO J1a0OpPaTOpHBIX padoT
SBIISIIOTCSL TPUOOPETEHHbIE 3HAHMSA, MO3BOJSIOMKE O0€30IMO0YHO OTBETUTH HA BOMIPOCHI,
copMyIMpOBaHHBIE O KaXa0i TeMe J1abopaTopHBIX padoT. s mpuoOpeTeHHs TOJKHBIX
HaBBIKOB K DPELICHMIO 3a/1a4 MPEAINOoJIaraeTcsl pelieHue 3a1ady Ha JIAOOPaTOPHBIX 3aHATHAX B
yUeOHBIX ayIUTOPHUAX TIOJ PYKOBOACTBOM TperojaBareis. 3akperuieHne NpuoOpeTeHHBIX
HaBBIKOB OCYILECTBIIIETCSI BHEAYAUTOPHBIM CAMOCTOSITENILHBIM PEIICHHEM CTYIEHTOM 3a/ad.
Howmepa 3agau A perieHus B ayAUTOPUH U I0Ma yKa3aHbl K Kax /10 1abopaTopHoii pabdore.

OneHouHBIE CpEACTBA JUISl WHBAIUAOB M JUI[ C OIPAaHUYEHHBIMH BO3MOYKHOCTSIMH
3JI0POBbSI BEIOUPAIOTCS C YUETOM UX MHAWBUIYAIBHBIX ICUXO()U3UYECKIX OCOOCHHOCTEH.

— IIpU HEOOXOMMOCTH MHBAJIHMJIAM U JIULIAM C OTPAHUYCHHBIMU BO3MOKHOCTSIMH 3/I0POBbS
IIPEAOCTABIIACTCS NONOJHUTEIBHOE BPEMS [UIsl IIOArOTOBKU OTBETA HA DK3aMEHE;

— P TPOBEICHUH NPOLETYPHl OLCHUBAHUS PE3YIbTaTOB 00YyUYEHUS] HHBAINIOB U JIUIL C
OrpaHUYECHHBIMU BO3MOXHOCTSIMU 3J10POBbS NIPEAYCMATPUBACTCS UCIIOJIB30BAHNE TEXHUYECKHUX
CpeACTB, HEOOXOIUMBIX UM B CBSI3M C UX UHIUBUAYAIbHBIMUA OCOOCHHOCTSIMH;
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— IIpY HEOOXOAUMOCTH AJIsi 00YUAIOMIUXCS C OTPAaHMYEHHBIMH BO3MOXKHOCTSMU 3/I0POBbS
U MHBAJIUAOB TpOIEAypa OLEHUBAHUSA pPE3YyJlbTaTOB OOYyYEHUS TO JUCLUUIUIMHE MOXKET
MIPOBOJIUTHCS B HECKOJIBKO ITAIOB.

[Tponenypa OneHMBAaHUS PE3yJIbTATOB OOYUYEHHsSI WHBAIMIOB U JIUI] C OTPAHUYCHHBIMU
BO3MOKHOCTSIMH  3JI0POBBsSI 10 TUCHMIUIMHE (MOJAYJIO) TpEeAyCcMaTpHBAacT MpPEAOCTaBICHHUE
uHpopmanuu B (opmax, aZanTUPOBAHHBIX K OrPAaHUUYEHHUSIM HMX 370POBbS U BOCTIPHUATHA
uHpOpMaluu:

JUist U1 ¢ HapyIIEHUSIMH 3pCHHSL:

— B Ie4aTHOM (hopMe yBEIMUYCHHBIM HIPUPTOM,

— B (popMe PIIEKTPOHHOTO TOKYMEHTA.

JUist U ¢ HapyIIEHUSIMH CTyXa:

— B 1e4yaTHoi (opwme,

— B (popMe PIIEKTPOHHOT'O TOKYMEHTA.

JUist U1 ¢ HapyIIEHUSIME OTIOPHO-JIBUTATEJILHOTO amnmapaTta:

— B 1e4yaTHoi (opwme,

— B (popMe AIIEKTPOHHOT'O TOKYMEHTA.

JlaHHBI TIepeueHb MOXET ObITh KOHKPETH3HPOBAH B 3aBUCUMOCTH OT KOHTHHICHTA
00yJaromuxcs.

4.3 MeToan4yeckne yKa3aHusl 110 OPraHU3alHH BHIYHCIUTEIbLHOH HHPPACTPYKTYpPbI

YcaoBust npUMeHeHH
- Kypc paccuuran Ha cTyaeHTOB 2-r0 roga o0yueHus..
- Tonnep:xuBaeMslii 361K porpamMmupoBanus: Python, Scilab

- Hanwuuwme cpenst paspabotku (Hanpumep, VS Code).

Ienu, 3a0a4M ¥ 0:KHUAaeMbIe pPe3yabTaThI
[lenn opraHu3ay BEIYUCIUTEEHOW HHPPACTPYKTYPHI:

- OO0ecne4ynTh CTYACHTAM MPAKTHYECKUE HABBIKM KOMIIBIOTEPHON BU3yalU3aI[lH
MHOX€ECTB KOMIICKCHBIX YHCET U KOHPOPMHBIX OTOOpaKECHUN
JLyist 5TOI 3a1a4u BBIZENIEHO 2 J1abopaTOpHBIE PaOOTHI.

4.4 MeToanyeckue yKa3aHusi 10 OPraHU3anuu J1a00paTOPHbBIX padoT

YcaoBust npUMeHeHH
Kypc paccunTan Ha CTyA€HTOB 2-r0 To/1a 00yUYCHHS, Y’KE BIAACIONNX Oa30BBIMU 3HAHUSMH
CIIEYIOLIUX IIPEIMETOB:

o Aunre0pa u aHaTUTUYECKast TEOMETPUS;

o AureOpa 1 BBeICHUE B TEH30pHBIN aHAJIN3;

o MaremaTuuecKkuii aHaIu3;

Lesn, 3a1a4u M 0:KH/1aeMble pPe3yJbTAThI
Lenb opranu3zanuu 1a00paTOpPHBIX padoT:

dopMHUpOBaHHUE Y CTYIEHTOB MIPAKTUYECKUX HABBIKOB IPUMEHEHHE METO0B TEOPUU
KOMILIEKCHOW TIEPEMEHHOM U1 pelIeHns MPAKTUYECKHUX 3a/1a4, CBA3aHHBIX, B TOM YHCIIE, C
METOAAMHU TEOPUU KOMITBIOTEPHOTO 3PEHHUSL.

3aiauyu npenoaBaTes:
1. OpranuzoBatb J1a00OpaTOpHbIE PAOOTHI MO KIFOYEBBHIM TEMaM JTUCIUILIHHBI.
2. TloAroToBHUTH METOAMYECKHE MaTepUabl U HHCTPYMEHTAPUIN JJIs1 BHIIIOJTHEHHUS
n1a00paTOPHBIX 3aJaHUH.
3. OO6ecre4yuTh CTYACHTOB IIPUMEPAMHU PELICHUI TUITOBBIX 3a]1a4.
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4. Pa3paboTaTb KpUTEPHH OLIEHKU U MPOBEPKHU BBHIIIOJHEHHBIX padoT.

O>xuziaeMble pe3ysIbTaThl CTYIEHTOB:

- 3HaeT 0a30BbIC TCOPCTUUCCKUC IMOJIOKCHUS, JIC)KAIUC B OCHOBC ITOCTPOCHUA TCOPUU U
METOJ0B KOMIIJICKCHOT'O aHaJInu3a.

- Ymeer chopMyIHpOBaTH OCHOBHBIE YTBEP)KACHUS TEOPUH, BHIOPATh METOBI IS
peuieHus 3a1a4 KOMIIEKCHOIO aHaJIu3a.

- Bnaneer HaBbIKaMM NIPaKTU4YECKOTO MpUMEHEHUs 3HaHUM Teopuu nos 1 TOKII k
pELICHUIO 3a/1a4.
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Big Data.

5. Big Data Research (Elsevier) — my0aukanuu 1o aHaau3y, YIpaBIeHHIO U BU3yalTU3aI[lH
JTaHHBIX.

6. Data Science Journal (CODATA) — MeXIUCIUITUHAPHBIE UCCIIETOBAHUS JTaHHBIX.

7. ACM Transactions on Knowledge Discovery from Data (TKDD) — MmeTo1pI U3BIICUEHUS
3HAHHUU U3 OOJBIINX JTaHHBIX.

8.  https://openreview.net/forum?id=FMMF 1a9ifL

9. https://openreview.net/forum?id=EIUrNM9U8c#discussion

10. https://openreview.net/forum?id=JoO6mtCLHD

11. https://aclanthology.org/2024.findings-emnlp.760/

12.  https://aclanthology.org/2020.coling-main.588/

13. https://link.springer.com/chapter/10.1007/978-3-030-72113-8 30

14. https://link.springer.com/chapter/10.1007/978-3-031-42448-9 10

15. https://aclanthology.org/2024.findings-naacl.288/

W=

5.3. UHTepHeT-pecypchl, B TOM 4HCJIE COBpeMeHHbIe NpodeccHoHATbHbIE 0a3bl
AAHHBIX H HH(OPMALMOHHBbIE CIIPABOYHbIE CHCTEMbI

dnekmponno-ouonuomeunste cucmemst (I5C):

DBC «IOPANTY https://urait.ru/

PBC « YHUBEPCUTETCKA S BUBJIMOTEKA OHJIAMH» http://www.biblioclub.ru/
OBC «BOOK.ru» https://www.book.ru

OBC «ZNANIUM.COM» www.znanium.com

OBC «JIAHDb» https://e.Janbook.com

MBS

Ilpogpeccuonanvuvie 6azvl dannvix

Web of Science (WoS) http://webofscience.com/

Scopus http://www.scopus.com/

ScienceDirect https://www.sciencedirect.com/

Kypnans! uznarenscrsa Wiley https://onlinelibrary.wiley.com/

Hayunas snexkrponnas 6ubnuorexa (HObB) http://www.elibrary.ru/

[ToTHOTEKCTOBBIE apXUBBI BEAYIIMX 3aMaHbIX HAYYHBIX )KypHaIoB Ha Poccuiickoii
nnaT(I)opMe HayuHbIX xKypHaaoB HOMKOH http://archive.neicon.ru

7. HauwmonanbHas 3neKTpoHHass OubOnmoreka (moctynm K DJIEKTpOHHOW — OMOIHMOTEKe
nmuccepraiuit Poccuiickoit rocynapcrBennoit oubmuorexu (PI'B) https://rusneb.ru/

8. Tlpesmnmentckas 6mbmuoreka uM. b.H. Enpriuna https:/www.prlib.ru/

9. baza nannsix CSD KeMOpumkckoro neHTpa kpuctawiorpapuueckux ganueix (CCDC)
https://www.ccdc.cam.ac.uk/structures/

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

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

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

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

SRV
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14.

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

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

16.
17.

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

18. YuuBepcuretckas unpopmarrontas cucrema POCCHUS http://uisrussia.msu.ru

N —

Becnnammnuvie oopazosamenshuie pecypcol

Jupyter Notebook — HHTepaKTUBHBIC BEIYHCIICHUS
Visual Studio Code — pegaxrop koaa ¢ noaaepxkoii Python

3. Google Scholar/arXiv — 1ocTyn K HAy4HBIM Ty OIMKALIUAAM

D=

9,

10.
11.
12.
13.
14.

Pecypcol c60600n020 0ocmyna

AMepuKaHCKasi maTeHTHast 6a3a TaHHbBIX http://www.uspto.gov/patft/

[TonHBIE TEKCTHI KaHAACKHUX AuccepTanui http://www.nlc-bnce.ca/thesescanada/
KubepJlenunka (http://cyberleninka.ru/);

MuHHCTEPCTBO HAYKH U BhICIIEro oOpa3oBanus Poccuiickoit denepanyu
https://www.minobrnauki.gov.ru/;

®denepanbHblil mopran "Poccuiickoe odbpazoBanue” http:// www.edu.ru/;
WNudopmannonnas cucrema "EnnHoe okHO ocTyna kK 00pa3oBaTesibHBIM pecypcam”
http://window.edu.ru/;

Enunas xomtekuus udpoBbix 00pa3oBaTesbHBIX pecypcoB http://school-
collection.edu.ru/ .

denepallbHbIN HIEHTP HHPOpPMATMOHHO-00pa3oBaTenbHBIX pecypcoB (http:/fecior.edu.ru/);
IIpoekt ['ocynapcTBEHHOI0 HHCTUTYTa pycckoro si3pika uMeHH A.C. Ilymknuna
"O6pazoBanue Ha pycckom" https://pushkininstitute.ru/;
CrpaBouHo-uH(popMaMoHHbIH nopran "Pycckuit sa3b1k" http://gramota.ru/;

Cayx0a TeMaTHUECKUX TOJIKOBBIX cioBapei http://www.glossary.ru/;

CnoBapu u sHnukinoneauu http://dic.academic.ru/;

OobpazoBatenbHbIi mopTan "Yuebda" http://www.ucheba.com/;

3akonomnpoekT "O6 obpazoanuu B Poccuiickoit deneparmu”. Bonpock! 1 0TBETHI
http://xn--273--84d1f.xn--plai/voprosy_i_otvety

Cob6cmeennbie Inekmponnsvle 00pazosamenvhvie U UHGopmayuonnsie pecypcot Kyol'y

OnexrpoHHsbli Katanor Hayunoit 6ubianorexu Kyol'y
http://megapro.kubsu.ru/MegaPro/Web

OnextpoHHas Oubnuoreka Tpy 0B yueHsix Kyol'y
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6

Cpena MOy TBPHOTO AMHAMHYECKOTO 00yueHus http://moodle.kubsu.ru

baza y4eOHBIX TIaHOB, Y4eOHO-METOANYECKIX KOMIUIEKCOB, Ty OIMKaIUi 1
KoH(pepeHumi http://infoneeds.kubsu.ru/

bubnmorexka HHPOPMALMOHHBIX pecypcoB Kadeapsl HHPOPMALMOHHBIX
o0pa3oBaTenbHBIX TexHosorui http://mschool.kubsu.ru;

OnextpoHHbIi apxuB JokyMeHTOB KyOI'Y _http://docspace.kubsu.ru/

DNeKTpoHHBIE 00pa3oBaTebHbIE pecypchl Kadeapsl HHOOPMAIMOHHBIX  CHUCTEM H
TexHosoruii B oopazoBanuu Ky6I'Y u nHayuno-metoanueckoro xxypHaia "IHIKOJIbHBIE
I'OJbI" http://icdau.kubsu.ru/

6 MeToauueckue YKazanus JJIst oﬁyqammnxm nmo oOCBOCHHIO

AMCHHUIIAHBI (MOAYJIs1)
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ITo Kypcy mnperyCMOTpPEHO NpOBEACHHE JEKLIMOHHBIX 3aHATUH, Ha KOTOPBIX JaeTcs
OCHOBHOH TEOpPETHYECKHI Marepuai, JIaOOpaTOPHBIX 3aHATHH, MO3BOJIAIONMX CTyJEHTaM B
MOJIHOW MEpe 03HAKOMUTHLCSA C MOHIATUAMU U MeTogaMu KOoMIUIEKCHOTO aHanu3a U HaBbIKAMH MX
MIPUMEHEHUEM B PEUICHUHU TPAKTUYECKUX 3a]1ay.

BaxknelmmmM dTamoM SBISETCS CaMOCTOsSTeNbHAas pabora mo muctumuinHe. llenbio
CaMOCTOSITENILHOM PaboThl OakanaBpa SABJISETCS YrTyOJIeHWE 3HAHHM, MTOTYYCHHBIX B pPE3yJIbTaTe
ayJIMTOPHBIX 3aHATUN. BbIpa0aThIBalOTCS HABBIKM CAMOCTOSATEIHHOW pPabOTHI. 3aKperisioTCs
OTIBIT W 3HAHHUS, TIOyYEHHBIE BO BPEMsI TAOOPATOPHBIX 3aHITHIA.

CamocrosiTenbHas paboTa CTYACHTOB B XOJ€ HW3yYEHHUs AMCLUUIUIMHBI COCTOUT B
BBIMIOJIHGHUM ~ WHJIMBUAYaJbHBIX  3aJlaHUM, 3aJlaBa€éMbIX  NpPENojaBaTeieM, BEAYyIIUM
nabopaTopHbIE 3aHATHSI, TOJATOTOBKHA TEOPETHUECKOTO MaTepualia K JJabOpaTOPHBIM 3aHATHSM, Ha
OCHOBE KOHCMEKTOB JIEKIMH M Y4YEOHOW JHUTEepaTypbl, COIJIAacHO KaJleHJApHOMY IUIaHy U
MIOATOTOBKHA TEOPETHUYECKOr0 MaTepHalla K TECTOBOMY OIPOCY, 3a4€Ty U JK3aMEHY, COIVIACHO
BOIIPOCAM K JK3aMEHY.

VYkazanus no ohopMIICHHUIO PaboT:

- paboTa Ha JTa0OpPATOPHBIX 3aHATHSIX W KOHCIIEKTHI JIEKIIUHA MOTYT BBITIOTHATHCS Ha
OTAENBHBIX JIHCTaX 00 HEMOCPEACTBEHHO B paboueii TeTpaiuy;

- oopMIICHHE UHIUBUAYATbHBIX 3aJaHUN KEJIaTEIbHO Ha OTACIbHBIX JIUCTAX.

[IpoBepka WHAMBHIyaIbHBIX 3aJaHU MO TeMaM, pa300paHHBIM Ha JTabOPATOPHBIX
3aHATHUSX, OCYIIECTBISIETCS Yepe3 HeIEI0 Ha TEKYIeM JJabopaTOPHOM 3aHATHH, JINOO B TEUCHHE
HEZIEeNIN TI0CIIE 3TOT0 3aHATUS Ha KOHCYJIbTALUU.

1 pasbsACHEHUS HEMOHATHBIX BOIPOCOB JIEKTOPOM M ACCUCTEHTOM €KECHENEIBHO
IIPOBOASATCS] KOHCYJIbTALUU, O BpEMEHHM KOTOPBIX I'PYMNIIbl U3BELIAIOTCS 3apaHEe.

YyeOHast AeATeNbHOCTh MPOXOIUT B COOTBETCTBUHM C rpadukoM ydeOHOro mporecca.
[Iporiecc camocTOATENbHOM pabOTHl KOHTPONMPYETCS BO BpeMs ayIUTOPHBIX 3aHATUH H
WHANBUAYATBHBIX KOHCYyNbTanuid. CamocrosTelbHas paboTa CTyIEHTOB MPOBOIUTCS B (dopMme
M3Y4YEHUs OTAENbHBIX TEOPETUUECKUX BOMPOCOB IO MpeAsiaraeMoil JIUTepaType U BHIIOJHEHUU
MPAKTUYECKUX 3aJJaHUH 10 pa300paHHBIM BO BpeMS ayJUTOPHBIX 3aHATHI MIPUMEpPaM.

@DOH/J| OLIEHOYHBIX CPEACTB JAUCLUIUIMHBI COCTOUT U3 CPEACTB TEKYLIETO KOHTPOJIS (CM.
CIIUCOK 3aJ1ay ¥ BOIPOCOB KOJUIOKBUYMa) U UTOIOBOM aTTeCTalluu (3aueTa, SK3aMeHa).

B kauecTBe OLIEHOYHBIX CPEJICTB, UCIIOJIB3YEMBIX JJI TEKYILEro KOHTPOJIS yCIIEBAEMOCTH,
IpeJylaraeTcsl mepeueHb BOMPOCOB, KOTOpPhIE MPOpadaThIBalOTCA B MPOIECCE OCBOCHUS Kypca.
JlaHHBIN TepeyeHb 0XBATHIBAET BCE OCHOBHBIE pa3/ielibl Kypca, BKIIIOYAsi 3HAHUS, MTOJIy4aeMbI€ BO
BpeMsI CaMOCTOSITETIbHOM paboThl. Kpome TOro, BaKHBIM 3IIEMEHTOM TEXHOJOTMU SBISETCS
CaMOCTOSITEJIbHOE PEIICHHE CTYJEHTAaMU W clada 3aJaHuil. JTO MOJHOCTHIO WHIWBHAyalIbHas
¢dopma o0ydenus. CTyIeHT paccKa3blBaeT CBOE pEIICHHE IPEroAaBaTeNio, OTBEYaeT Ha
JIOTIOJIHUTENbHBIE BOIPOCHI

B ocBoeHuM AMCUMIUIMHBI MHBAIUAAMHU U JHUIAMU C OIPAHUYEHHBIMU BO3MOKHOCTSIMH
3I0pOBbsl OOJBIIOE 3HAYCHHE HMEET WHIWBHIyallbHas ydeOHas pabora (KOHCYNbTAllUU) —
JOTIOJTHUTEIBHOE pa3bsiICHEHUE yueOHOro MaTepuaa.

7 MaTepI/IaJILHO-TeXHI/I‘IeCKoe o0ecrneueHue Mo AUCHUIIJIMHE (MOIly.]'llO)

ITo BceM Bugam y4eOHOM NESTEILHOCTH B paMKax AUCIUILTUHBI UCTIONB3YIOTCS Ay TUTOPUN
)41 Ha60paTOpI/II/I, OCHAIIICHHBIC HeO6XO,Z[I/IMBIM CIICOUAIM3UPOBAHHBIM U Ha60paTOpHBIM
00opyIOBaHUEM.

HaumenoBanue OcHallleHHOCTh IIepeyeHb JMLIEH3MOHHOTO
CIeNMAJBHBIX IOMELIEHUH | CIeHAJbHbIX MOMELeHHH MPOrpamMMHOI0
obecneyeHnst
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VY4eOHble ayIUTOPUH IJIs
MPOBEICHUS 3aHATUN
JEKIMOHHOI'O THIA
(aynuropun: 128, 129, 131,
133, A305, A307)

Mebens: yueOHast MeOeIb.
TexHuueckue cpencraa
o0yueHus:

9KpaH, MPOEKTOP,
KOMIIBIOTEP/HOYTOYK

OnepanmonHasi cucteMa
Windows 10, maket
Microsoft Office

VY4eOHble ayIUTOPUH IJIs
MPOBEICHUS 3aHATUN

Mebens: yueOHast MmeOenb
TexHuueckue cpencraa

OnepanmonHasi cucteMa
Windows 10, maket

CEeMHMHAPCKOT0 THIIA, 00y4YeHHS: Microsoft Office
IPYMNIOBBIX U 9KpaH, MPOEKTOP,

WH/IMBUYaTbHBIX KOMIIBIOTEP/HOYTOYK

KOHCYJIbTallUH, TEKYIIETO

KOHTPOJI U IPOMEKYTOUHOU

aTrecrauuu (ayauropuu: 128,

129, 131, 133, A305, A307,

147, 148, 149, 150, 100C,

A3016, A512)

Y4eOHble ayAUTOPUH IS Mebens: OnepanmonHasi cucteMa
MPOBEICHUS JIA0OPATOPHBIX | CHICIUATM3UPOBAHHAS Windows 10, maker

pabot. KommnbrorepHbie
kiaccel @KTullM (aya. 102-
107, A301a)

yaeOHast meOeb.
TexHuueckue cpencraa
o0yueHus:

JI0CKa, KOMITIBIOTEPHI €
BBIXOJIOM B TTIO0QJIBHYIO CETh
WNHTtepHer u3 pacyera He
menee 1 [1IK na 1
o0ydJaroIerocs, a Takxe
KOMIIBIOTEP MPENOIABATENS]

Microsoft Office, cpeast
POrpaMMHUPOBAHUS HA
s3pikax C++, Java, Python

Jloist

CaMOCTOSITEILHON

paboTbl  OOydwaromuxcs

IIPEyCMOTPEHBI

IMOMEIICHHUS,

YKOMIUIEKTOBAaHHbIE CHEIMAIM3UPOBAHHON MeOebio, OCHAIIEHHBIE KOMIIBIOTEPHOW TEXHUKOH ¢
BO3MOKHOCTBIO MOJKIIIOUEHUSI K ceTu «MHTepHeT» U oOecrieueHHeM JIOCTYyNa B AJIEKTPOHHYIO
MH(POPMALMOHHO-00pa30BaTENbHYIO Cpely YHUBEPCHUTETA.

HanmeHnoBanue OcHaneHHOCTh OMelleHHil IS Ilepeyenn
NoMeneHHil 1JIs CaMOCTOSITeIbHOM PadoThl 00y4arOIIUXCS JINIIEH3HOHHOTI' 0
CaMOCTOSITeIbHOM NMPOrpaMMHOI0
paboThI 00y4Yaouuxcst o0ecneyeHust
ITomemenune nns MeoGenb: yueObHas mebenb. OnepannoHHast

CaMOCTOSATEIILHOU
paboThl 0OyyJaroIIXCs
(uuTanbHbBIN 321
Hayunoit OubmuoTexn)

KommekT crienmanu3npoBaHHoON MeOenu:
KOMIIBIOTEPHBIE CTOJIbI

ObopynoBaHue: KOMIBIOTEPHAS TEXHUKA C
MOJKIIIOYEHUEM K HH(OPMAIIMOHHO-
KOMMYHHKAIIMOHHOW ceTu «HTepHET» U
JOCTYIIOM B 3JIEKTPOHHYIO HH(POPMALIMOHHO-
o0pa3oBaTeNnbHYIO Cpey 00pa30BaTeIbHON
OpraHu3aIyy, BeO-KaMepsbl,
KOMMYHHUKAI[HOHHOE 000pY0BaHueE,
o0ecreynBaroIee T0CTYI K CETH HHTEPHET
(mpoBoIHOE COETMHEHNE U OECTIPOBOHOE
coequHeHue 1o TexHonorun Wi-Fi)

cuctema Windows
10, maket Microsoft
Office

Ilomerienue s
CaMOCTOSITEIbHON

Mebens: yueOHast MeOeIb.

OnepannonHast
cuctema Windows
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paboThl 0Oy4JaroLIXCs
(ayn ayguropust 102a)

KommekT crienmanu3npoBaHHoON MeOenu:
KOMIIBIOTEPHBIE CTOJIbI

ObopynoBaHue: KOMIBIOTEPHAS TEXHUKA C
MOJKIIIOYEHUEM K UH(OPMAIIHOHHO-
KOMMYHHKAIIMOHHOW ceTu «HTepHET» U
JOCTYIIOM B 3JIEKTPOHHYIO HH(POPMALIMOHHO-
00pa3zoBaTeNnbHYIO Cpey 00pa3oBaTeIbHON
OpraHu3aIyy, BeO-KaMepsbl,
KOMMYHHUKAIIHOHHOE 000pY0BaHUE,
o0ecreyrBaroIee T0CTyI K CETH HHTEPHET
(mpoBoIHOE COETMHEHNE U OECTIPOBOHOE
coenuHeHue 1o TexHosoruu Wi-Fi)

10, maket Microsoft
Office
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