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1. llesan ocBOEHMSsI AN CIMIIJIMHbI

Hucunmmna «Teopust (QyHKIMA KOMIJIEKCHOH NMEPEMEHHOH» OTHOCUTCA K YHCITY
(yHIAMEHTAJIbHBIX ~MaTeMaTHYECKUX AUCHUIUIMH. llenp OCBOEHMS  AMCLUIUIMHBI
3aKJII0YAeTCsl B TOM, YTOOBI JJaTh CTYJICHTaM 3HAHHs 110 TEOPUHU aHATUTUIECKUX (PYHKINH,
KOH(QOPMHBIX OTOOpaX€HUH, TEOpPUU BBIUETOB U UX INPWIOKEHHUH, 3SJIeMEHTaM
OTIEPALIMOHHOTO HCYUCIIEHUS. DTH 3HAHUS HEOOXOAWUMBI CTyJIEHTaM JJIsl yCBOCHHS
TEOPETUYECKUX OCHOB (PU3MUECKUX AUCLUIIINH, YUTAEMBbIX HA (PU3NUECKOM (paKynbTeTe.

2. MecTo TUCHMILIMHBI B CTPYKTYpe 00pa3oBaTeibHON NPOrpaMMbl

Hucunmumna «Teopust (QyHKIMI  KOMIUIEKCHOM IMEpeMEHHONW» OTHOCHTCA K
00s13aTesIbHON 4acTH 00pa30BaTeIbHON MPOrpaMMBbl U BXOIUT B MOAyJIb «MaTeMaTHKay.

Ee conep:xanue TUKTyEeTCs BHYTPEHHEH JIOTUKOM MaTEMaTUKH, LIETOCTHOCTHIO U
3aBEPIICHHOCTBIO OTENBHBIX PA3JCNIOB U X UEPAPXUEH, a TAKIKE €€ CBA3SIMU C IPYTUMHU
MaTeMaTHYECKUMH U (PU3NIECKUMU AUCHUIUIMHAMU. J{J1s1 OCBOGHUS TUCIUITIIMHBI
CTYJICHTaM HYXHBI 3HaHUS U3 KyPCOB MaTEMAaTHYECKOTO aHAIN3a, JIMHEHHOU anreOpsl. C
JpyTroi cTopoHsl, AuctumnHa « Teopust GyHKINH KOMITJIEKCHOM ITepeMeHHOW» TaeT
CTyZCHTaM 3HaHUs, HEOOXOJUMBIE [Tl N3Y4YEHUS TaKUX KYypCOB, Kak «MeToibl
mMareMaTuyeckoi (usuku», «KBaHTOBas MeXaHUKay.

3. [Ilnanupyemble pe3yJbTaTbl O00y4YeHHMsl 1O JIHCHHUILIMHE, COOTHECEHHbIE C
IUIAHUPYEMBIMH pe3yJIbTaTaAMHU OCBOCHHS 00pa30BaTe/IbHON NMPOrpaMMbl

IIponiecc wm3yueHWs IUCLMILIMHBI HampaBieH Ha (OPMHUPOBAHUE CIEAYIOIINX
aneMeHTOB KommereHInid B coorBercTBHH ¢ PI'OC BO, OOIl BO u mpuoOpereHus
CJICAYIOUINX 3HAaHUH, YMEHHH, HABBIKOB U (MJIN) ONbITA JESITEIbHOCTH:

dopmupyemast Nuauxkarop Ilepeuennb
KOMIIeTeHI U JOCTHKEHHS IUIAHMPYEMBIX Pe3yJIbTATOB 00y4eHus
(xkoa u KOMIIETEHIIHH
(¢popmympoBka) (ko u popmyJIMpPOBKA)

Oo6menpodeccuoHAILHbIE KOMIIETEHIIUT

3HaTh:

OCHOBHBIE ITOHATHSA U PE3YIIBTATHI TEOPUH
(OYHKIIUH KOMIDIEKCHOH TIEPEMEHHOM:

- TPUTOHOMETPHUYECKYIO U NMOKA3aTEIbHYIO
(hOpMBI KOMITIEKCHOT'O YHCIIA,

- TIpeIeT MOCIIeJOBATEIHbHOCTH

OIIK-1 KOMIIJIEKCHBIX YHCET,

Crnocoben - cdepy Pumana, OCHOBHBIC

HCIIOJIB30BATh 3JIeMEHTapHbIe YHKIIMH KOMIICKCHOTO

I0JIO’KEHHSI, 3aKOHBI 1 HJI-OMK-1_1 [IEPEMCHHOTO,

METOBL Ocymiectaisier - MHOTO3Ha4HbI¢ (DYHKIIUH H TOUKH
MIOCTAHOBKY 3a/1auH, BETBJICHMSI,

CCTCCTBCHHBIX HAYKM | 5 iGupaer criocob ee - HEMPEPHIBHOCTB, IU(P(EPEHIIUPYEMOCTB,

MATCMATUIH A PEIICHNA - ycnosus Kommn-Pumana,

PCHICHIA 337139 - TEOMETPUYCCKHUIT CMBICIT MPOU3BOIHOM

WHXEHEPHOU byHKIHH,

ACATCIILHOCTH - CBOMCTBA aHATUTHYECKUX (DYHKIMH,

- CONpPsDKEHHBIE TapMOHUYECKUE (DYHKIINY,
- uHTerpan QyHKIUH KOMIUIEKCHOTO
MIEPEMEHHOTO 110 OPUEHTUPOBAHHOM
KpUBOH,

- HHTErpaibHyI0 TeopeMy Koy,

- HHTETpaIbHYIO hopmyiry, popmyry




Hrrorona — JleiiOHuma,

- TeopeMy Mopepsl, MPUHLIXI MaKCUMyMa
MOJTyJISI aHATMTHYSCKOHN PyHKIINH,

- TeOpeMy O pa3iIoKeHUH (PYHKIIUU B Psif
Teiinopa u Jlopana,

- Teopemy JInyBuis,

- OTIpe/IEJICHUE U KIacCU(PHUKALINIO
KOHEYHBIX U 0ECKOHEUHBIX
H30JIMPOBAHHBIX 0COOBIX TOYEK,

- moBeJieHNEe (PYHKIUH B OKPECTHOCTH
W30JIIPOBAHHOM 0COOOW TOYKH,

- TEOPHIO BBIUETOB U €€ MPHIIOKECHUE K
BBIYHMCIICHUIO_UHTETPATIOB, TEOPEMBI O
BEIUETAX,

- OTIIpEJIEICHNE ¥ OCHOBHBIE TIPUHITUTIBI
KOH(GOPMHOT'O OTOOpasKeHUS,

- IpoOHO-NHHEHHbIe GYyHKIWH, (QYHKIIHIO
Kyxosckoro,

- mpeoOpaszoBanue Jlamiaca u ero
CBOIiCTBa,

- H300paKEHHE IIEMECHTAPHBIX (DYHKIIUH.

- METOBI PEILICHNS BKHENIINX 3a1a4.

YMmeThb:
- peaTn30BBIBATH OCHOBHBIE CIIOCOOBI U
AJITOPUTMBI PELICHUS 3a1a4.

WUJI-OIIK-1 2
[Ipumensier
MaTeMaTUYECKUM
amnmapar, Gu3nIecKue
3aKOHBI U TEOPUH JJIA
pelIeHUs MPUKIaIHbIX
U TEOPETUUYECKUX 3a7a4

YMmers:

- IIPUMEHATH ITOHATUA, PE3YIBTATHI U
METOJIbI TeOpUH (PYHKIMHA KOMITJIEKCHOM
MIEPEMEHHON B IPYTUX pasaeiax
MaTeMaTHK! 1 (DH3UKU.

Biaagers HaBBIKAMH:

- IEHCTBUM ¢ KOMIUIEKCHBIMH YHCIIaMH B
anreOpanveckoi u moxkasaTe’abHOH hopme;
- pabOThI C OCHOBHBIMH 3JIEMEHTAPHBIMU
(yHKUMSMHI KOMILIEKCHOTO ITEPEMEHHOT0;
- oTIpenieNieHus 00JacTH aHATUTHYHOCTH
(dyHKIUH,

- IPIMEHEHUS CBOWCTB aHAJTUTHYECKUX
hyHKIH;

- BBIYHMCIIEHUS MHTETpaa Mo
OPHUEHTHPOBAaHHOW KPHUBOM;

-IIPUMEHEHNS] HHTETPAIBHON TEOPEMBI
Komu u unterpansnoii popmysnsl Komm
JUTSL BRIYHMCIICHUS MHTETpaia;

- HAXOXKJCHHUS 00J1aCTH CXOAUMOCTH psaa
Teinopa u Jlopana;

- paznoxxenus GyHKIuu B psin Teinopa u
Jlopana,

- HaXOXKJEHHUS OCOOBIX TOUYEK U
NpOBeJICHHUS UX KIacCU(PHUKALIUM;

- OTpeneNeHus noBeieHus GyHKIUY B
OKPECTHOCTH M30JIMPOBAHHOI 0c000it
TOYKY;




obnacrei;

Jlamnaca.

- IPUMEHEHUS TEOPEM O BBIUETAX K
BBIYHCIICHHUIO HHTETPAJIOB 110 3aMKHYTOMY
KOHTYPY U HECOOCTBEHHBIX HHTETPAJIOB;

- IPUMEHEHUS CBONCTB KOH()OPMHBIX
OTOOpakeHUH JJ1s1 OTOOPAKEHHUS

- pewenns auddepeHIraaIbHbIX
YpaBHEHHH C TOMOIIBIO MPeoOpa3zoBaHus

4. O0beM, CTPYKTYPA U CO/iePKAHME TN CHUTIIHHBI

3aounas dbopma:

OO6mmast TpyJ0€MKOCTh AUCITUIUTHHBI COCTABIISIET 3 3a4€THRIX enuHmIl, 108 akas. 4acos.

Ne Tembl (pa3aesibl) Buab! yueOHbIX 3aHATHIA, DopMbI TEKYILLETO
n/m AUCIHUTLIHHBI, BKJIIOYAS CAMOCTOATETbHYIO KOHTPOJISI
HX Co/iep:KaHne padoTy CTyA€HTOB, yCIeBaeMocTH
U UX TPYI0€eMKOCTh
o (B akaileMHYeCKHX Yacax) ®opma
§ KonrakrHast pa6ora IPOME:KYTOYHOM
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KommuiekcHble yucnia u CaMOCTOSTEIIbHBIC

1 |nmeiictBus ¢ Humu. [Ipenen | 3 1 12 paborts! 1,2
MOCIIEJ0BATENbHOCTH.

CamocrosiTenbHast
pabota 3
DYHKINUU KOMIUIEKCHOTO

o [TYHEH 301 12
MEPEMEHHOTO0.

3 AHanutudeckue QyHKIUH 3 1 1 12 CamocrosTenpHast
1 UX CBOMCTBA. pabora 4
WuTerpan ot ¢pyHKINH CamocTosTenbHas

4  |KOMILIEKCHOTO 3 1 1 12 paborta 5
MEPEMEHHOT0.

Psi/ibl aHATUTHYECKUX Koutpospras pabora 1

5 N 3 1 1 16
GhyHKIHA.




6 mom yucne ¢ 30 u JIOT 1

Bcero 3a 3 cemecTp 4 | 2 2 64
72 yaca

6 mom uuciae ¢ 30 u ;10T 1

Psim Tetinopa. CamocrosTenpHast
6 |Amanurmueckoe 4 1 4 pabora 6

MPOAOJDKCHUE.

Pan Jlopana u CamocTosTenpHas
7 |u30MMpOBaHHEIE 4 1 1 4 pabora 7

0CcO0BIE TOUKH.

Teopust BBIYETOB U €€ CamocTosiTensHas
8 |mpuokeHue It 4 1 1 6 pabota 8

BBIUHCIICHHS HHTETPAJIOB.

[MousTHE 0 KOHPOPMHOM CamocTosiTenbHas
9 |oToOpaxeHnuu. 4 1 1 4 pabota 9

KontponbHas pabora 2

6 mom uucne ¢ 20 u JJOT 1

OCHOBHBIE TTOHATHUS CamocTosiTensHas
10 |omepannoHHOTO 4 1 6 pabora 10

WCUHCIICHHSL.

3aueTr

[Tpu moaroTOBKE K
03| 3,7 3adeTy: 3a/laHus st
CaMOIPOBEPKHU I10
pe3yJbTaTaM OCBOCHUS
JTUCITUTITNHBI

6 mom yucne ¢ 90 u JIOT 2 3aganus A
CaMOITPOBEPKH 10
pe3ysibTaTaM OCBOCHUS

JIACIIATITUHBI
DVK ¢ LMS Moodle
Bcero 3a 4 cemecTp 2 4 2 (0,3 27,7
36 yacoB
6 mom uuciae ¢ 30 u ;10T 1 2
HUTOI'O 108 yacos 6 | 6 4 103|917
¢ mom uuciae ¢ 30 u /10T 2 2

Ilpumeuanue: obvem (8 uacax) camocmosamenvHolu pabomsl 8 pamMKax YCMAaHOBIEHHO20
oannotu PII/] xonuuecmesa uacos, svinonusemou cmyoenmom ¢ npumeneruem 30 u JJOT (&
OVK «Teopus ¢yukyuii xomniexcnou nepemennou» 6 LMS Moodle), onpedersemcs
KAd*CObIM  CIMYOEHMO8 8 3A8UCUMOCIU OM  YPOGHS €20 MNO020MOBKU U CHOCOOO08
8bINOIHEHUS OAHHO20 8UOA pabOm.

Conep:xaHue pa3iesioB JUCHUIIHHBI:

Pazgen 1. KoMIUIekCHBIC YMCIIa M ICHCTBHS C HUMH.

Tpuronomerpuyeckas u mokazarenbHas (OpMbI KOMILIEKCHOTO uncia. [Ipenen
MOCJIEA0BATEIbHOCTH KOMIUIEKCHBIX ynces. OTKPBIThIE, 3aMKHYThIE, OTPAHHUYECHHBIE U
KOMIIAKTHBIE MHOKECTBA Ha KOMIUIEKCHOU Tutockoct. Cdepa Pumana.
Crepeorpaduueckast IpOSKITHSI.

Pazgen 2.DyHKIMY KOMIIEKCHOT'O IIEPEMEHHOTO.
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OcHOBHBIE 3JIEeMEHTapHbIe (PYHKIMHM KOMIUIEKCHOTO IEPEMEHHOT0: MHOTOUJIEHBI,
panroHanbHble (PYHKINHU, SKCIIOHEHTA, TUIIepOOTNYECKUEe U TPUTOHOMETPUYECKHE

¢yHkunu. MHoro3HauHble pyHKIUU U TOYKU BeTBICHHs. BeTBu QyHKIMit Yz u Ln(z).

HemnpepsiBHOCTB, muddepenuupyemocts, yenopus Komu-Pumana. ['eomerpuaeckuii
CMBICJI IPOU3BOIHON (DYHKIIMU KOMILJICKCHOM TIePEeMEHHOM.

Paznen 3. Ananutuueckue QyHKIIMH, UX CBONCTBA.

Omnpenenenue u npuMepsl aHATUTHYeCKUX (pyHKIUNA. CBOMCTBA aHATHUTHYECKUX
bynkumid. ConpspKeHHBIE TAPMOHUYECKHE (DYHKITHH.

Pazpen 4. aTerpan ot GyHKIIMU KOMIUIEKCHOTO IEPEMEHHOTO

HNHuTerpan GyHKIIMU KOMITJIEKCHOTO MEPEMEHHOTO 110 OPUEHTHPOBAHHON KPUBOA.
OO0u1me cBoiicTBa MHTErpalia, CBI3b C KPUBOJIMHEWHBIMU MHTErpaiaMu. VHTerpanbHast
teopema Komm. UaterpanpHas dhopmyna Komm. Materpan tuma Komm. MaTerpanbabie
MPEICTaBICHHUS JJIsl IPOU3BOAHBIX. beckoneunas muddepeHIpyeMocTs aHATUTHIECKOM
dbynkuuu. [TepBoobpasznas ananmurraeckoit pynkiuu. @opmyna Hetorona — JleitOnua.
Teopema Mopepsl. HTerpansl, 3aBucsamue ot napamerpa. [IpuHuun makcumy MoayJs
AHATTUTUICCKON (QYHKIIUH.

Pazpen 5. Psaapl aHanmuTHIecknx QyHKIUN.

Yucnosslie psisibl U QyHKIHOHAIBHBIE psAAbl. CXOOIUMOCTh M paBHOMEpHas
CXOJIMMOCTb, ITpU3HaK Belepirpacca.

Paznen 6. Psan Teisiopa. AHAIATHYECKOE IPOJIOJKEHHUE.

Teopema o paznoxenun ¢pynkuuu B psan Teitnopa. Bropas Teopema Abens.
TeopeMa emMHCTBEHHOCTH DJIEeMEHTapHbIE (YHKIIMH KOMIUIEKCHOM TIEPEeMEHHOM.
[Iponomxenue ¢ AERCTBUTEIBHON OCH.

Paznen 7. Psan Jlopana. M3o1upoBaHHbIE OCOOBIE TOUKH.

Teopema 0 paznoxxeHUH aHATUTHYECKON B KoJbIle yHKIMH B psin JlopaHa.
EnmncTBeHHOCTS pazioxenus B psan Jlopana. Hepasencrsa Komu myist ko3¢ dunmeHToB
psna Jlopana. Teopema JInyBminist. Knaccudukarus H301MpOBaHHBIX OCOOBIX TOUEK
aHanuTudeckoi ¢pynkuuu. Hynm ananutnueckort Gpynkmun. beckoneuno ynanéunas
ocobas Touka. [ToBenenne GyHKIMHM B OKPECTHOCTH N30JIMPOBAHHOM CYIIECTBEHHO 0CO00OM
touku. [ToHsTHE O IENBIX 1 MepoMOPPHBIX QyHKIMAX. [IprMepsl.

Paznen 8. Teopust BEIYETOB U €€ MPUIOKEHUE K BBIYUCICHUIO HHTETPAIOB.

Brruer ananmutudeckoit pynkimu. HaxoxxaeHre Bpr4eTa B M30JIMPOBAHHON 0CO00#
touke. Teopembl 0 Bhruetax. [IpuioxeHre BHIYETOB K BEIYMCICHUIO HHTETPAJIOB 1O
3aMKHYTOMY KOHTYpY U HECOOCTBEHHBIX MHTerpasioB. DopMyiia /Ui HaX0XKACHUSI BbIYETa
B ToJItoce. Berder B 6eCKOHEUHO yIanéHHON TOUKe.

Paznen 9. Ilonarue o KOHHOPMHOM OTOOPAKEHUH.

Onpenenenne koHGpopMHOTO oTOOpakeHus. [Ipumepsl. OCHOBHBIE TPUHLINAIIBI
kKoH(popMHOTO OTOOpakeHus. JIpooHo-mueiHbie QyHkiuu. Oynkius XXykoBckoro.
OTtoOpakeHus1, OCyIIEeCTBISIEMbIC AaHATUTUYECKUMU (QYHKITUSIMHU.

Pazgen 10. OCHOBHBIE NOHATHUS ONEPANMOHHOIO UCYUCIICHMUS.

[TpeoOpaszoBanue Jlannaca u ero cBoiictBa. M300paxeHue 31eMeHTapHbIX
byHKIMA. AHATATUYHOCTh H300paXkeHns. BoccTaHOBIEHE OPUTHHATIOB TIPHU TTOMOIITH
TeopeM paziioxkeHus. [I[pumenenre onepanoHHOr0 HCYUCICHUS K PEHICHUIO
nudepeHIATbHBIX YPAaBHCHHM.

5. O0pa3oBaTe/ibHble TEXHOJOTHH, B TOM YHCJIE€ TEXHOJOIMH 3JIEKTPOHHOIO
00yyeHUs] U JMCTAHIHMOHHBIE 00pa3oBaTe/ibHbIe TEXHOJOTHMHM, HUCHOJb3yeMble MPHU
oCylIeCTBJIeHHH 00pa30BaTeJILHOI0 MPOoLecca Mo JUCIHUNINHE

B nporecce 00ydyeHus UCIONB3YIOTCS ClEAYIONEe 00pa3oBaTeIbHbIE TEXHOIOTUH:



AKkafeMHYecKas JIeKUMs ¢ 3JJeMeHTaMH JeKIuH-0ecelbl — OCIEI0BaTEIbHOE
H3JIOKCHUC MaTcpuajia, OCYHICCTBIACMOC MNMPCUMYINICCTBCHHO B BHUAC MOHOJIOra
npenogaBarens. DJIEeMEHThl JIeKIMU-0ecelbl 00eCreurnBalOT KOHTAKT MpernojaBaTelis C
aYI[HTOpHCﬁ, YTO MO3BOJLACT MPHUBJICKATb BHUMAHHUC CTYJACHTOB K Han6onee Ba’XHbIM
TeMaM JMCLUUILIMHBI, aKTUBHO BOBJIEKATh UX B Y4YEOHBII mpoliecc, KOHTPOIUPOBATh TEMII
HN3JI0KECHUA y‘ICGHOI‘O MaTcpHajia B 3aBUCHUMOCTU OT YPOBHA €ro BOCIIPUATHA.

IIpakTnyeckoe 3aHATHe —3aHATHE, TIOCBSIIEHHOE OCBOCHHMIO KOHKPETHBIX
YMCHI/Iﬁ 1 HABBIKOB IT10 3aKPCIUICHUTIO MMOJYUCHHBIX Ha JICKIIUN 3HAHUH.

KoncyabTauuu — By y9eOHBIX 3aHATHH, SBIISIONINICS OJHOW M3 (HOPM KOHTPOJIS
CaMOCTOSITENIbHOW paboThl CTyAeHTOB. Ha KOHCyJbTamusX 1O MpochOe CTyAEHTOB
paccMmaTpuBaroTCs Haubosee CI0KHbIE MOMEHTBI IPYU OCBOEHUHU MaTepHalia TUCIUIUINHEI,
npenoaaBaTeyib OTBCYACT HAa BOIPOCHI CTYACHTOB, KOTOPLIC BO3SHUKAIOT Y HUX B IMPOLECCCEC
CaMOCTOSITEIIBHOU PaOOTHI.

B mponecce 00ydeHHs MCIONB3YIOTCS CIEIYIOIIUE TEXHOJOTUH 3JIEKTPOHHOTO
00y4YeHHsI U IUCTAaHIIMOHHBIE 00pPa30BaTEIbHBIE TEXHOIOTHH:
DJIeKTPOHHBIH y4eOHblil Kypc «Teopust pyHKIMil KOMIJIEKCHOW MepeMeHH 0
B LMS DuexTponnsblii yuusepcuter Moodle ApI'Y, B koTopom:
- TPEeACTaBJIEHbI 3aJaHusl Ul CaMOCTOATEIBHOM paboThl 0OydYaroUIMXCs MO TeMaM
JUCLUIIVHBI,
- OCYWIECTBISICTCA IPOBEAECHUE OTIENbHBIX MEPONPUATUH TEKYILEro KOHTPOJIs
yCIEBAEMOCTH CTYACHTOB;
- TpEeACTaBJIEHbI TEKCTHI JIEKIUH 0 OTAEIbHBIM TEMaM JTUCLUILINHBI;
- IIpPEeICTaBIECHbl IpaBUia MNPOXOXKACHHUS IPOMEXKYTOUHOM  aTTeCTallUd IO
JUCLUIUINHE;
- TPEACTaBIECH CIHCOK Y4eOHOH JHUTEepaTypbl, PEKOMEHIyeMOH Uil OCBOCHUS
JUCLUIUIMHBI,
- mpexacraBieHa MHGopManus o ¢opMe U BPEMEHH IMPOBEACHUS KOHCYJbTAMN IO
JUCLUIUIMHE B PEKUME OHJIANH;
- mocpeAacTBoM (opyMa OCYIIECTBISIETCS CHHXPOHHOE U (MJIM) AaCHHXPOHHOE
B3aUMOJICHCTBHE MeXy OOy4aroIMMUCS U IpPENnojaBaTeleM B PAMKaxX HU3y4EHUs
JUCLUIUINHBI.

6. IlepeyeHb JIMIEH3MOHHOTO M (WJIH) CBOOOAHO PACHPOCTPAHSAEMOIO
NMPOrpaMMHOI0 ob0ecrneyeHmus, HCMO0JIb3yeMOro npu OCYIIeCTBJICHUH
0o0pa3oBaTeIbHOIO Mpolecca Mo JMCHUIJIMHE

B mporecce ocymiecTBieHrs 00pa30BaTENBHOTO TMpollecca IO JUCIUILINHE
HCIOJIB3YIOTCS:

s GOPMUPOBAHUS MATEPUANOB ISl TEKYIIEro KOHTPOJSI YCIIEBAEMOCTH U
INPOBEJCHUS MPOMEXKYTOYHOM  arTectauuu, s (HOPMUPOBAHHUS  METOAMYECKUX
MaTepHaJIOB MO AUCIUIUIMHE:

- mporpammbl Microsoft Office;

- u3marenbckas cucrema LaTex;

- Adobe Acrobat Reader.

7. IllepedyeHb coBpeMeHHbIX NMPOGeCcCHOHANBbHBIX 0a3 JaHHBIX U MH(OPMANHOHHBIX
CIIPABOYHBIX CHCTEM, HCHOJb3yeMbIX MPH OCYLIECTBJIEHUM O00OPA30BaATEJIBLHOIO
nmpouecca no JUCHMIVIuHe (Mpu He00X0AMMOCTH)

B mporecce ocymiecTBieHHs 00pa30BaTENBHOTO TMpoIecca IO JUCIUILINHE
HCIOJIB3YIOTCS:



ABTOMaTH3UpoBaHHas OnbIMoTedHo-nHpopmarmonHas cucrema «bYKU-
NEXT»_http://www.lib.uniyar.ac.ru/opac/bk cat find.php

8. IlepeyeHb OCHOBHOI M 10NOJHUTEIbHOI y4eOHOM JINTepaTyphbl, PeCypcoB
HH(OPMANHOHHO-TEJIEKOMMYHUKANUOHHOI ceTH « UHTepHEeT» (MPHU HEOOXOAUMOCTH),
PeKOMeHAyeMbIX /IS OCBOCHHS M CIMIIIMHBI
a) OCHOBHAs JIUTEepaTypa

1. CBemnukoB A. I'. Teopust pyHKIMI KOMIUIEKCHOM MEPEMEHHOH : yueOHUK ISt
ctyna. ¢us. cnen. yH-ToB / A. I'. CBemiHukoB, A. H. TUXOHOB. - 6-€ u3., CTEpEOTHII. - M.:
Hayxa, 2010.

2. BonkoBwickuii JI. M. COopHMK 3amad mo Teopu (GYHKIMA KOMIUIEKCHOTO
nepeMeHHoro : yue0. mocobue mns By3oB / JI. WM. Bonkomeickuii, I'. JI. Jlynn, U. T.
ApamaHoBuU. - 4-¢ u31., nepepad. - M.: @uzmariut, 2002.

0) 10MOJTHUTEJIbHAS JIUTEepaTypa

1. bunamse A.B. OCHOBBI TEOpHHM aHAINTHYECKUX (YHKIHUH KOMIUIEKCHOTO
nepemMeHHoro. Yueonuk. M.: Hayka, 1974.

2. JlaBpentbeB M.A., Ilabatr Bb.B. Mertoasl Teopun (GyHKIMHA KOMIUIEKCHOTO
nepeMeHHoro. Yu. noc. M.: Hayka, 1979.

3. Yamnerua B.®., Pagel ananutnueckux GyHKOuid. Meroandyeckue ykazaHUsL.
Spocnasns, 1997.

4. Yamneirun  B.®., IlpunoskeHue BBIUETOB K BBIYMCICHUIO HHTEIPAJIOB.
Meroanueckue ykazanus. Spocnasib, 1997.

5. Yamueirun B.®., DnemenTs Teopuu (QYHKIHMH KOMITJIEKCHOTO MIEPEMEHHOTO U
ONEpPalMOHHOr0 UCYUCIeHUs. MeToandeckue ykazanus. SApociasis, 2006.

6. Hesckuii, M. B., DnemeHTsl Teopuu (QyHKIMH KOMIUIEKCHOTO INE€PEMEHHOTIO:
yue0. mocobue. Spoci. roc. yH-T, Apocnasis, Apl'Y, 2014.

9. MaTepuajibHO-TeXHUYeCKas 0a3a, He00X0AUMMAas ISl OCYLIeCTBJICHUSA
00pa30BaTeIbLHOIO MPoIecca MO TUCIUNIHHE

MartepuanbHo-TeXHUYeCKass ~ 0a3a,  HeoOXxoaumasi O OCYIIECTBIICHUS
00pa30BaTeNbHOTO TpoIecca MO JUCIUIUIMHE BKIIOUAET B CBOM COCTaB CIEIUATBHBIC
MOMEILEHUS:

- y4eOHBIC ayTUTOPUU IJIs1 IPOBEICHUS 3aHATHI JIEKIIMOHHOTO TUTIA;

- yueOHBIC ayIUTOPUH JJI IPOBEACHUS MTPAKTUUECKUX 3aHATHI (CEMHHAPOB);

- yaeOHBIE ayOUTOPUU JUISI TIPOBEIACHHUS TPYNIOBBIX W HWHIUBUAYaTbHBIX
KOHCYJIbTaIU;

- yueOHBIC ayJUTOPUH IJIsS MPOBENCHUS TEKYIIEr0 KOHTPOJS U MPOMEKYTOUHON
aTTecTaluu;

- IOMEIICHUS JUISI CAMOCTOSITEIbHON paOOTHI;

- IOMEIIEHUS AJIl XpaHEeHUs M MPO(UIAKTUYECKOT0 OOCITYKHUBAaHUS TEXHUUECKUX
CPEICTB O0yUYEHHUSI.

CrieunanbHble TOMEUIEHUS! YKOMITJIEKTOBAHbI CPECTBAMHU OOyUYEHUS, CITyKaluMHU
JUIS IpeZICTaBjIeHUs yueOHoM nHpopManuu 60IbIION ayAUTOPUH.

[Tomemenuss a8 caMOCTOATENbHOW  PabOThl  OOyYaromIMXCS  OCHAIIECHbI
KOMIBIOTEPHOM TEXHUKOM C BO3MOXKHOCTBIO MOJAKIIOUECHHS K cetu «MHTepHeT» u
obecrieueHrneM JIOCTYIIA K 3JIEKTPOHHON MH(GOpMaIMoHHO-00pazoBarenbHou cpene SAplY.

ABTOp:

3aBenytorast kKadeapoii E.A. Mapymikuna



http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php

0011eli MaTeMaTHKH, IOIEHT, K.(.-M.H.

O00IIICHOCb, YHeHAsi CMENeHb noonucwy H.0. Pamunus

Ipuio:xxkenne Ne 1 k pabGoyeil mporpaMmme I CHUNINHbBI
«Teopus pyHKIUI KOMILIEKCHOM NepeMEeHHOI

@DoH/1 OLIEHOYHBIX CPEICTB
JJIS1 IPOBEAEeHNS TEKYLEero KOHTPOJISl YCIeBaeMOCTH
U POMEKYTOYHOM aTTEeCTAIUM CTYAE€HTOB
o JUCIHHUIIJINHE

1. TunoBbIe KOHTPOJILHBIE 3a]JaHUS M HHbIE MaTePHAJIbI,
HCHOJIb3yeMble B Mpoliecce TEKYIero KOHTPOJIs YCIeBaeMOCTH

3aganus 151 CaMOCTOSITEJIbHOM padoThI
(Oannvie 3a0aHUst BbINOIHAIOMCA CMYOEHMOM CAMOCMOAMENLHO
u npenodasamenem 8 00313ameabHOM NOPAOKe He NPOBEPAIOMCS)

CamocrosiTesbHasi padora Ne 1

Bapuanr 1.
2+ +4)
2-i
2. Haiftu TpuroHoMeTpuieckyto Gopmy uucein: 2 — V3i, —cos p—ising.

1. Beruucnute: Re

3. Yka3aTh Ha KOMIIJIEKCHOM MJIOCKOCTH MHOKECTBO TOYEK, YAOBJIETBOPSIOIINX

Z—l:().

yciosuio: Re :
z+1

4. 3anucarhb ¢ TOMOIIbIO0 HEPABEHCTB BHYTPEHHOCTD JUIHIICA C (DOKYCaMH B TOUKAX
2i u —2i ¥ OOJBIION MOITYOCKIO, PaBHOMH 4.

5. Pemnts ypauenue: iz> +4=0.



Bapuanr 2.
B+i)6-1i)
3420

2. Haiitu Tpuronomerpuyeckyto popmy uncen: 1++/2i, a +bi.
3. Yka3aTh Ha KOMILJIEKCHOH MJIOCKOCTH MHOKECTBO TOYEK, YAOBJIETBOPSIOIINX

Z_lz()_

1. Berunciaute: Im

ycnoBHiO: Im——
z+1

4. 3anucath C MOMOIIbIO HEPABEHCTB BHYTPEHHOCTD MOJIOCHI, COCTOAIIECH U3 TOYEK,
OTCTOALIIUX OT MHHUMOI OcH Ha PACCTOSIHNHN, MCHBIICM YCTLIPCX.

5. Pemnts ypaBuenue: z° +z+1=0.

IIpaBuia BEICTABICHHUS OIICHKH 110 PE3YJIhTaTaM CaMOCTOSITCIIHLHOM Da6OTBII

OrneHka 1o pe3ysibTaTaM CaMOCTOATEIbHON paboThl cuuTaeTcs B 0aymuiax mno

CJeNyIoIeMy TPUHIUITY:

- 32 Ka)KJ10€ MOJHOCTHIO TPABHIILHO BBINOJIHEHHOE 3a/laHue — 3 Oaa;

- IPU PEUICHUH JIOMYIICHBI He3HAYUTEIbHBIC OIUOKHN — 2 Oaa;

- IPaBUJILHO BBIOpaAH crioco0 peleHus 3aaHusl, HO MPHU €ro peatn3aliy TOMyIIeHbI
rpyObie ommbku — 1 6an;

- IOJTHOCTHIO HEMPABUIILHO BBITIOJIHEHHOE 3a/1aHue — () 0aios.

MaxkcuManabHOE KOJIMYECTBO OajuIOB MO WTOTaM CaMOCTOSITENBHOW paboTel — 15
0ajoB,

HaGpannoe xonuuecTBo 6aymuioB oT 13-15 coOTBETCTBYET OIEHKE «OTAMYHO», 10-12
0aJTIOB — OIIEHKE «XOpomio», 6-9 0amioB — OIEHKE «yAOBICTBOPUTEIHHO», MEHEE 6
0aIoB — OIICHKE «HEYAOBICTBOPUTEIHbHO» (YMEHHUS HA JaHHOM JTane OCBOCHHS
JTUCIUATIIIMHBI HE CPOPMUPOBAHBI).

CamocrosiTesibHast padora Ne 2

1+\/§i N

1-2i

Bapuanr 1.

1. BeraucnuTh:

2. HaiiTu Bce 3Ha4€HUS KOPHS: §

3. BBIICHUTH T€OMETPUYECKHI CMBICII COOTHOLLEHUS: |z| =Rez+1.

4. Haiitu cymmy: 1+ cosx +cos2x +...+cos20x.

Bapuanr 2.

1—\/§i 15

1+ 2§

1. BerauciauTh:

2. HaiiT Bce 3HaAUEHUS KOPHS: 4

1+\/§i'

. 3n
3. BBIICHUTBH r€OMETPUUECKHM CMBICT cooTHOWEHUs: 0 < argz < T; |z - 1| <2.

4. Haiitu cymmy: 1+sinx+...+sin10x.

10



IIpaBuia BEICTABJICHHUS OLICHKH IO PE3YJILTaTaM CaMOCTOSTEIILHOM DaGOTBIZ

OreHka 1o pe3ylibTaTaM caMOCTOATEIbHOU PabOThl cCUUTaeTCs B Oayuiax mo

CIEeYIOIIEMY IPUHIUITY:

- 32 KQXJI0€ MMOTHOCTHIO MIPABMIILHO BBIMOJTHEHHOE 3a/1aHue — 3 Gana;

- IpU PEUICHUH JIOMYIIeHbl He3HAUUTEIbHbIEC OIINOKHN — 2 Oaa;

- MPaBUJIHLHO BEIOpAH CIOcO0 pelieHus 3aJaHusl, HO IPU €r0 peaTn3aliuy TOMyIICHBI
rpyObie omuoku — 1 Gamr;

- IOJTHOCTBIO HEMPABHUIILHO BBIMTOJIHEHHOE 3a/1anue — () 6aios.

MakcumanbHOE€ KOJUYECTBO Oa/lIOB MO WTOTaM CaMOCTOSITEIIBHOM padoThl — 12
0aios,

Ha6pannoe xomnuectBo 6amioB oT 11-12 coOOTBETCTBYET OIIEHKE «OTINYHOY, 8-10
0alJIOB — OIICHKE «XOpOIO», 5-7 OalIoB — OILEHKE «YIOBIECTBOPUTEIBHO», MEHEe 5
0amIoB — OIICHKE «HEYAOBJIETBOPUTENIBbHO» (YMEHHS HA JaHHOM JTane OCBOCHHS
JTUCITUTIIMHBL He COPMHUPOBAHBI).

CamocrositesibHast padora Ne 3

Bapuanr 1.

1. Beruucaute: cos(l+1i), Ln(-1).

2. Pemmuth ypaBHeHue: e —i=0.

3. BBISCHUTD, B KaKUX Toukax (GyHKuus auddepennupyema f(z) =z +z>.

4. Kakasi 9acTh TUIOCKOCTH CKUMAETCSI, & KaKasi pacCTATUBACTCs, €CII OTOOpaKEeHHE
ocymiecTaseTcs QyHKIHeH @ =z° + 2.

5. Haiitu nimuHy crimpaiu, Ha KOTOPYIO C TIOMOIIBI0 QYHKIIMU e 0TOoOpakaeTcs
oTpe3ok y=x, 0<x<r.

Bapuanr 2.

1. Boruncnute: sh(—2 +1i), Lnlj.

V2

2. Pemnts ypaBHeHue: Lnz =1i.

2
3. BeisicHUTB, B Kakux Toukax QpyHkuus nudpdepenuupyema: f(z) = |z| Rez.
4. Kakast yacTh INIOCKOCTH CKUMAETCs], a Kakasi pacTATHMBACTCs, €CIIM OTOOpaXKeHUe
ocymecTBisiercs GyHkuuei: @ =z +(i+1)z.

5. Haiitu mmomaap 001acT, Ha KOTOPYIO ¢ IOMOIIBIO YHKIMK e” oToOpaXkaercs
orpe3ok 0<x <1, 1<y<2.

IIpaBuia BEICTABJICHUS OLICHKH IO PE3YJILTaTaM CaMOCTOSTEIILHOM DaGOTBIZ

OreHka 1o pe3ylibTaTaM caMOCTOATEIbHOU PaboThl cuuTaeTCs B Oayuiax mo
CIEeYIOIIEMY IPUHIUITY:
- 32 KaXJI0€ MMOJTHOCTHIO MTPABIIILHO BBIMTOJIHEHHOE 3a/1aHue — 3 Gana;
- IpU pPEUICHUH JIOMYIIeHbl He3HAUUTEIbHbIEe OIINOKHN — 2 Oana;
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- IPaBUJILHO BBIOpAH crioco0 peleHus 3aaHusl, HO MPU €ro pealn3aiy J0MyIIeHbI
rpyObie omubku — 1 6an;
- IOJTHOCTHIO HEMPABUIILHO BBITIOJIHEHHOE 3a/1aHue — () 0aios.

MaxkcuManabHOE KOJIMYECTBO OAauIOB MO HWTOTaM CaMOCTOSITENBHOW paboTel — 15
0ajos,

HaGpannoe konnuecTBo 0amioB oT 13-15 cOOTBETCTBYET OLIEHKE «OTINYHO», 10-12
0aJTOB — OIIEHKE «XOPOIIOY», 6-9 0aIOB — OIICHKE «YIOBJIECTBOPUTEIHLHO», MEHEE O
0aJJIOB — OIIEHKE «HEYOBIETBOPUTEIHHO)» (YMEHHS HA JAHHOM dTarie OCBOCHHUS
JTUCITUATIIIMHBI HE CPOPMUPOBAHBI).

CamocrositesbHast pabora Ne 4

Bapuanr 1.
1. BBISICHUTB, CYIIECTBYET JIM aHATUTHYECKask QYHKINS, UMEIOLIas TaHHYIO

neiicTBUTENBHYIO YacTh u(X, ) : u(x,y)=x"+y.
2. Haiitu ananutudeckyto pynkuuo f(z) =u(x,y)+iv(x,y), ecnu
u(x,y)=e’sinx+2x+3, f(0)=4-i.

Bapuanr 2.
1. BBISICHUTB, CYIIECTBYET JIM aHAIUTUYECKas (PYHKIIHS, UMEIOIIas JTaHHYIO
MHHUTEIBHYIO 4acTb V(x,)): u(x,y)=x—-y.

2. Haiitn ananutudeckyto pyukuuro f(z) =u(x, y) +iv(x, y), ecnu
u(x,)=x>—y*+2x, fi)=-1+2i.

IIpaBuia BEICTABIICHHUS OLICHKH IO PE3YJILTaTaM CaMOCTOSTEIILHOM DaGOTBIZ

OrneHka 1o pe3ylibTaTaM caMOCTOATEIbHOU PabOThl cuUTaeTCs B Oayuiax mo
CIIEyIOIIEMY MPUHLIHUITY:
- 32 KQXJI0€ MMOTHOCTHIO MIPABIIIBHO BBIMIOJTHEHHOE 3a/1aHue — 3 Oana;
- IpU pPEUICHUH JIOMYIIeHbl He3HAUUTEIbHbIEC OIINOKHN — 2 Oaa;
- IPaBHJILHO BBIOPAH CIOCO0 peIIeHus 3a/1aHusl, HO IIPH €ro pealn3aluyl JOMyIeHbI
rpyObie omuoku — 1 Gamr;
- HOJIHOCTBIO HCTIPABUJIBHO BBIITOJIHCHHOC 3a/IaHUC — 0 63.)'I.HOB.

MakcumanbHOE€ KOJIMYECTBO OaioB MO WTOTaM CaMOCTOSTEIBHON paboThl — 6
0aios,

HaGpannoe konnuecTBo 6aI7IOB 5-6 COOTBETCTBYET OIICHKE «OTIUYHOY, 3-4 OallIoB
— OLIGHKE «XOPOIIIOY», 2 Oaia — OI[eHKEe «yAOBIECTBOPUTEIBHO», MEHEee 2 0aJIOB — OI[EHKE
«HEYAOBIETBOPUTENIHHO» (YMEHUS Ha JAHHOM 3Talre OCBOEHUS AUCLUILTUHBI HE
c(OpMHUPOBAHBI).

CamocrositesibHas padora Ne 5
Bapuanr 1.

1. BeluncnuTh UHTETpall

T 2T
I{z + Z)dz, rae | — oyra okpy#HocTH |z] = 1;5 fargz = -
2. BblYuCauTh HHTErpall

dz 2
—, Vi=1, =1z |zl =1, 0=argz < m}.
Lﬁ & Il gz<m)

3. BbruuciauTh UHTErpal

12



Z:
Rl

Bapuanr 2.
1. BeruuciauTh UHTErpal

ra A
]
=

I{Ez + 1)zdz, rge | — oyra oKpyEHOCTH |z] = 1;

L

Zargz =<

2. BBIYuCaUTh HHTErpall
I«E, Vi=-1, I={z |zl =1, 0<argz < m}.

3. BeruucauTh UHTErpasn
dz
im(ﬂ’ '

IIpaBuia BEICTABICHHUS OIICHKH 110 PE3YJIhTaTaM CaMOCTOSITCIIHLHOM Da6OTBII

OrneHka 1o pe3ysibTaTaM CaMOCTOATEIbHONU paboThl cuuTaeTcs B 0aymuiax mno
CJICAYIOLIEMY MPUHIINITY:
- 32 Ka)KJ10€ MOJHOCTHIO MTPABIIIBHO BBINMOJIHEHHOE 3a/laHue — 3 Oaa;
- IIPH PEeLICHUH JOMYIICHbI HE3HAYUTEIbHbIE OIIUOKH — 2 Oaa;
- IPaBUJILHO BBIOpaAH crioco0 peleHus 3aaHusl, HO MPU €ro pealn3aiy TOMyIIeHbI
rpyObie ommbku — 1 6an;
- IOJTHOCTBIO HEMPABUIILHO BBITIOJIHEHHOE 3a/1aHne — () 0aios.

MakcumanbHOE KOJIMYECTBO OaljIOB MO HMTOTaM CaMOCTOSATENbHOW paboTsl — 9
0ajos,

HaGpannoe konnuecTBo 0amioB §-9 COOTBETCTBYET OIICHKE «OTIMYHO, 6-7 OayIoB
— OIICHKE «XOpOoIIo», 3-5 6aia — OleHKE «yIOBJICTBOPUTEIHLHO», MEHee 3 0aioB —
OLIEHKE «HEYIOBJICTBOPUTEIHHO» (YMEHUS HA JAHHOM 1TaIle OCBOCHUS AUCIUIUINHBI HE
chopMHUpPOBaHBHI).

CamocrositesibHas pabora Ne 6
Bapuanr 1.
1. Onpenenuth 06JaCTh CXOIUMOCTH Psiaa

Y e

n=o

2. OnpenenuTh 00JaCTh CXOUMOCTH M 00J1aCTh PABHOMEPHON CXOIUMOCTH psiia
EHE

Zn+1'
n=1

Bapuanr 2.
1. Onpenenuth 007aCTh CXOAUMOCTH PsiJia

e
+i/ -
n=1
2. Onpenenutb 06JacTh CXOAUMOCTH U 001aCTh paBHOMEPHOH CXOJUMOCTH psijia

YTy -

n=1i
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IIpaBuia BEICTABJICHUS OIICHKH 110 PE3YJIhTaTaM CaMOCTOSITCIIHLHOM Da6OTBII

OueHka 1o pe3ysnbTaTaM caMOCTOSTEIbHOM padOThl cUMTaeTcsl B Oayuiax mo
CJICAYIOUIEMY MPUHIINITY:
- 32 K@)XJ0€ MMOJHOCTHIO MPAaBIIIFHO BHIIOJIHEHHOE 3a7aHue — 3 Oajuia;
- IIPH PEeLLICHUH JOMYIICHbI HE3HAYUTEIbHbIE OIIMOKH — 2 Oana;
- IPaBWJIBHO BBIOpaH CIOCO0 pelIeHus 3aJaHNsl, HO IPU €T0 pealn3aluy TOMyIICHbI
rpyObie ommbku — 1 6an;
- IOJTHOCTBIO HETIPAaBMIIBHO BBIMIOJTHEHHOE 3aqaHne — 0 6aymios.

MakcumanabHOe KOJIMYECTBO OallJIOB MO HMTOTaM CaMOCTOSITENbHOW paboThl — 6
0ajoB,

HaGpannoe koinuecTBo 0amioB 5-6 COOTBETCTBYET OIICHKE «OTIMYHO», 3-4 OayioB
— OIICHKE «XOpOIIO», 2 Oanya — OLlEHKE «YIOBIECTBOPUTEIHLHOY, MEHEe 2 0aJuIOB — OIIEHKE
«HEYIOBJIETBOPUTEIHHO» (YMEHHS HA JAHHOM 3Tarle OCBOCHUS AUCLUUIUINHBI HE
chopMHUpOBaHHI).

CamocrositeqbHast pabora Ne 7
Bapuanr 1.
1. Haiiti 06;1acTh CXOAMMOCTH U 00JIACTh PAaBHOMEPHOM CXOJAMMOCTH Psia

-0

n=o

2. Pa3noxuth GyHKIUIO f B PSA MO CTETICHAM

fQ=—— oz =2,

z—1"'

Bapuanr 2.
1. Haiitu 06;1acTh CXOAMMOCTH U 00JIACTh PABHOMEPHOM CXOJAMMOCTH Psia

= _ n(z+2]=?'!
nz:; Ll S

n

2. Paznoxuth QyHKITHIO f B PSAJI TIO CTETICHSIM

1
fO=5

, Zp=1.
+2 o

IIpaBuia BEICTABICHUS OIICHKH 110 PE3YJIhTaTaM CaMOCTOSITCIIHLHOM Da6OTBII

OrneHka 1o pe3ylibTaTaM caMOCTOATEIbHOU pabOThl cCuuTaeTCs B O6ayuiax mo
CIIeyIOIEMY MPUHLIHUITY:
- 32 KQXJI0€ MMOTHOCTHIO MIPABIIIBLHO BBIMTOJTHEHHOE 3a/1aHue — 3 Gana;
- IpU pPEUICHUH JIOMYIIeHbl He3HAUUTEIbHbIEe OIINOKHN — 2 Oaa;
- IPaBHJILHO BBIOPAH CIOCO0 peIIeH s 3a/laHusl, HO IIPH €ro pealn3aluil TOMyIeHbI
rpyObie omuoku — 1 Gamr;
- HOJIHOCTBIO HCTIPABUJIBHO BBITTOJIHCHHOC 3a/IaHUC — 0 GaJIHOB.

MakcumanbHOE€ KOJIMYECTBO OaioB MO WTOTaM CaMOCTOSTEIBHOM paboThl — 6
0auios,
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HaGpannoe konnuecTBO 6AIJIOB 5-6 COOTBETCTBYET OIIEHKE «OTIUYHOY, 3-4 OalljIoB
— OLIGHKE «XOPOIIOY», 2 Oaia — OI[eHKEe «yAOBIECTBOPUTEIBHO», MEHEee 2 0alIOB — OI[EHKE
«HEYIOBJIETBOPUTEIHHO» (YMEHUS HA JAHHOM 3Tarle OCBOCHHUS JUCIUIUINHBI HE
c(OpMHUPOBAHBI).

CamocrositesibHass pabora Ne 8
Bapuanr 1.

1. Paznoxuts ¢pynkuuio f B psn JlopaHa o creneHsm

E)=——, Zg=1.
4 zz — 1) ¢
2. Yka3aTh KOHEUHbIE 0COObIe TOUKU (DYHKIIMU f U ONPECIUTh UX XapaKTep
1
@ =—F=-
rO=y

3. Haiiti anammrruaeckyto dynkmuto [ &) = ule. 1)+ ivle. ¥) | ecym
ulx,v) = x* -y* + 2x, fO=—-1+2i

Bapuanr 2.

1. Paznoxuts ¢pyHkuuio f B pan Jlopana mo crenensm

=—0, Zpg = ﬂ -
@ z(z —1i) ¢
2. Yka3aTh KOHEYHBIC 0COOBIC TOUKH (DYHKIIUU U ONIPEICIUTh UX XapaKTep
£+ 2
@Gl =————.
23z —1)

3. Haiiti anammruueckyio dynkmuto S &) = w1+ ivle ¥) | ecym
ulx,v) = e¥sinx + 2x + 3, f@=4-i

IIpaBuia BEICTABICHHUS OIICHKH 110 PE3YJIhTaTaM CaMOCTOSITCIIHLHOM Da6OTBII

OrneHka 1o pe3ysibTaTaM CaMOCTOATEIbHONU paboThl cunTaeTcs B 0aymuiax mno
CJICAYIOUIEMY MPUHIINITY:
- 32 Ka)KJ10€ MOJTHOCTHIO MTPABHIIBHO BBINOJHEHHOE 3a/1aHue — 3 Oaa;
- TIPH PELLICHUH JONMYIICHbI HE3HAYUTEIbHbIE OIIUOKH — 2 Oana;
- IPaBUJILHO BBIOpaAH crioco0 peleHus 3aaHusl, HO MPHU €ro pealn3aiy JOMyIIeHbI
rpyObie omubku — 1 6an;
- IOJTHOCTHIO HEMPABUIILHO BBITIOJIHEHHOE 3a/1aHue — () 0aios.

MaxkcumanbHOE KOJIMYECTBO OajIOB MO HMTOTaM CaMOCTOSATENbHOW paboTsl — 9
0ajoB,

HaGpannoe konnuecTBo 0amioB 8-9 COOTBETCTBYET OIICHKE «OTIMYHO», 6-7 OaIoB
— OIICHKE «XOpOoIIo», 3-5 6aia — OleHKE «yIOBJICTBOPUTEIHLHO», MEHee 3 0aioB —
OLIEHKE «HEYIOBJICTBOPUTEIHHO» (YMEHHS HA JAHHOM 1TaIle OCBOCHUS AUCIUIUINHBI HE
chopMHUpOBaHHI).
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CamocrositesbHast pabora Ne 9
Bapuanr 1.
1. Haiftu npoOHO-MHEIHOE TpeoOpa3oBaHue 1O 3aJ1aHHBIM YCIIOBHSIM:
TOYKH I, 1, 1 —i nmepexonst B Touku 0, oo, 1.

2. Haittn 06pa3 o6nactu D npu otobpaxenmn @ = e, D={z -m < Imz <0}
3. Haiitu, xyna ¢pyskims )KykoBCKOTO IEPEBOIUT 00JIACTh

D= {z: lz] = %}
Bapuanr 2.

1. Haiitu n1poGHO-MHEHOE TpeoOpa3zoBaHKe O 33AaHHBIM YCIOBUSM: TOUKH
1# i HemnoAdeH:xHEL A 0 nepexodUTE oo.

2. Haiitu o6pa3 obnactu D npu orobpakenun w =e” , D = {z :|Im z| < %}

3. Haiitu, xyna ¢pyskius )KykoBckoro nepeBogut D = {z : |z| < %} .

IIpaBuia BEICTABJICHHUS OLICHKH IO PE3YJILTaTaM CaMOCTOSTEILHOM DaGOTBIZ

OreHka 1o pe3ylibTaTaM caMOCTOATEIHHOU paboThl cCuUTaeTCs B Oayuiax mo
CIIeIyIOIeMY MPUHIIHUITY:
- 32 KQXJI0€ TMOJTHOCTHIO MTPABIIIBLHO BBITIOJIHEHHOE 3a/1aHue — 3 Gana;
- IPU pPEUICHUH JIOMYIIeHbl He3HAUUTEIbHbIEC OIINOKHN — 2 Oaa;
- IPaBUJILHO BBIOPAH CIOCO0 peIIeH s 3a/laHusl, HO MIPH €ro pealn3aluil JOMyIeHbI
rpyObie omuoku — 1 Gam;
- HOJIHOCTBIO HCTIPABUJIBHO BBITTOJIHCHHOC 3a/IaHUC — 0 63.)'I.HOB.

MakcumanbHOE€ KOJIMYECTBO OallyIoB MO WTOTAM CaMOCTOATENIBbHOH padoThl — 9
0aios,

Ha6pannoe konnuecTBo 6a10B 8-9 COOTBETCTBYET OIIEHKE «OTIUYHOY, 6-7 OaIIIOB
— OLIGHKE «XOPOIIOY», 3-5 Oalia — OlleHKE «YOBJIIETBOPUTEIHLHOY», MEHEEe 3 0aIoB —
OLICHKE «HEYIOBJIETBOPUTEILHOY (YMEHUS Ha TaHHOM STalle OCBOCHUS TUCHIUTUIMHBI HE
c(OpMHUPOBAHBI).

CamocrositesbHast padora Ne 10
Bapuanr 1.

1. Haiitu ob1iee penierue ypaBHenus x” +2x'+ x =te”', a TakKe €ro 4acTHOE
petenue, yaosnerBopsitoiiee yenosusm: x(0) =1,x'(0)=2.
2. Haiitu ok i(¢) B RC-menu 1mpu MOIKIIIOYEHUH TOCTOSTHHON 3.1.C. e(t) =1 ,
ecmu u,(0) =u,.
Bapuanr 2.
1. Haiitu oG1iee penienne ypaBHeHus: x” + x' = 2cost, a TaKKe ero 4acTHOE
petenue, yaosnerBopsitoinee ycnosusm: x(0) = 0,x'(0) = —1.

. Hatitu Tok i(¢) B -LIENH IIPU MOAKIIIOUYEHUH TIOCTOSIHHOM 3.10.C. e(t) =1 ,
2.H t) BRC p t)=t
ecmut u,(0) =u,.

IIpaBuia BEICTABIICHHUS OLICHKH IO PE3YJILTaTaM CaMOCTOSTEIILHOM DaGOTBIZ

OreHka 1o pe3ylibTaTaM caMOCTOATEIHHOU PabOThl cCUUTaeTCs B Oayuiax mo
CIEeYIOIIEMY IPUHIUITY:
- 32 KaXJI0€ MMOJTHOCTHIO MIPABIIILHO BBIMIOJTHEHHOE 3a/1aHue — 3 Oana;
- IpU PEUICHUH JIOMYIIeHbl He3HAUUTEIbHbIEe OIINOKHN — 2 Oana;
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- IPaBWJIBHO BBIOpaH CIOCO0 pelIeHus 3aJaHNs1, HO IPU €T0 pealu3aluy IOy IICHbI
rpyObie ommbku — 1 6an;
- IOJTHOCTBIO HETIPABIIIBHO BBIIOJTHEHHOE 3aqaHne — 0 6ayuios.

MakcumanabHOe KOJIMYECTBO OAllJIOB MO HMTOTaM CaMOCTOSITENbHOW paboThl — 6
0ajoB,

HaGpannoe koinuecTBo 0amioB 5-6 COOTBETCTBYET OIIEHKE «OTJIMYHO», 3-4 OayioB
— OIICHKE «XOpOIIO», 2 Oanya — OLlEHKE «YIOBIECTBOPUTEIHLHOY», MEHEe 2 0aJuIOB — OIIEHKE
«HEYIOBJIETBOPUTEIHHO» (YMEHUS HA JAHHOM 3Tarle OCBOCHUS AUCLUUIUINHBI HE
chopMHUpPOBaHHI).

KonTpouabsnas pa6ora Ne 1
(nposepka cpopmuposannocmu OIIK-1, unouxamop HJ]-OIIK-1 1
(6 wacmu ymeHuii pabomvl ¢ KOMHIEKCHLIMU YUCTAMU, QYHKYUAMU KOMNIEKCHOUL
nepemenHOU, aHATUMUYECKUMU DYHKYUAMU U UHMESPUPOBAHUEM QYHKYUL KOMNIEKCHOU
nepemeHHol)

IIpumeps! 3aganuii:

Bapuanr 1.
1. PemuTs ypaBHeHme  z>-3iz-2=0.

1+ )%
2. Bperuuciauthb (—j .
—1

o0
3. Hccrnenosath psii Ha CXOTUMOCTh

n=l1

cosin
3}’1

4. B xakux Toukax auddepentmpyema GyHkims fz)=zz>.

sin zdz

5. BBIUMCINTD UHTETPAIIBI f =
(z+10)

Iédz, rae [:{z: |z2=2p% arg z < m}.
z
|2|=2 I

Bapuanr 2.

1. Pemnts ypaBHenue z>4+2iz+10=0.

1-i)*
2. BeaucianTe (—) .

1+i
sin in

3}’1

o0
3. UccnenoBath psjl HA CXOIUMOCTD Z

n=1

4. B xakux Toukax guddepenupyema GyHkius fz)=zz .

5. BbrunucanTs UHTErpassl § coszdz Iidz ,rne [:{z: |z|=2; 0< arg z < m}.
z
1

4
2 7

ITpaBuia BEICTaBICHHUS OLICHKH MO PE3YJIbTaTaM KOHTPOJIbHOM DaGOTBIZ

OreHka 1o pe3yJjbTaTaM KOHTPOJIBbHOM paboThl cUMTaeTCs B Oajuiax o
CJIEYIOIIEMY IIPUHLHAITY:
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- 32 Ka)KJ10€ MOJTHOCTHIO MTPABIIIBHO BBINOJHEHHOE 3a/1aHue — 3 Oaa;
- IIPH PEeLICHUH JOMYIICHbI HE3HAYUTEIbHbIE OIMOKH — 2 Oana;
- IPaBUJILHO BBIOpAH crioco0 peleHus 3aaHusl, HO MPU €ro pealn3aiy JOMyIIeHbI
rpyObie ommbku — 1 6an;
- IOJTHOCTBIO HEMPABUIILHO BBIMIOJIHEHHOE 3a/1aHue — () 0aios.
MaxkcumanbHOe KOJTMYECTBO OAJUIOB 110 HTOTaM KOHTPOJIBHOM paboTsl — 15 6amios,
HaGpannoe xonmmuectBo 6amioB oT 13-15 COOTBETCTBYET OIEHKE «OTIMUHO», 10-12
0alIOB — OIICHKE «XOpOIIo», 6-9 OamioB — OILEHKE «YyJAOBICTBOPUTEIHLHO», MEHee 6
0aIoB — OIICHKE «HEYAOBJIETBOPUTENIHbHO» (YMEHHS HA JaHHOM JTane OCBOCHHS
JUCLUTUTMHBI HE CpOPMUPOBAHBI).

KonTpoabHas padora Ne 2
(nposepka cgpopmuposannocmu OIIK-1, unoukamop UJJ-OIIK-1 2
(6 wacmu ymernuii pabomsl ¢ 8bluemamu U paoamu QyHKyui KOMNIeKCHOU nepemeHHOl)

IIpumepsbl 3a1aHM:

Bapuanr 1.

C: x*+y?=2x.

1. BeranciauTh UHTETpai I
2 +1

x2dx
(x +1)
d¢

cosp+2

2. BeruvcnuTe MHTETpai J.

2z
3. BeruncauTs UHTErpan I

2
4. HaiiTu 001aCTh CXOJJUMOCTH psijia z z +l) N 4n
n=l1 2 ( +1) 3”(Z+i)n

e‘dz

5. BerauciauTe HHTErpai I -
z7+2z7 +1

‘z—i‘:l
2dz
5 .

i) z° +1

6. BeruncauTs UHTErpan

Bapuanr 2.

C: x*+y*=2y.

1. BeruncauTs UHTErpan I

vz 641

x2dx

2. BeruuciauTh UHTErpai J. —_—
(x +4)
2z

3. BerauciauTe UHTErpai I ﬂ
0, €08 ¢+3

z 21) . n2"

3% +1) (z-2i)"

4. Haiitn 0611aCTh CXOJIMMOCTH Psiia Z

2
1-¢?
5. BerauciauTe UHTErpai _[ —dz.

2 .
|z—i=2 © (z-0)
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2%dz

2741

6. BerauciauTe HHTErpai
|2=2

IIpaBuja BEICTAaBICHHS OIICHKH I10 pPE3YJIbTaTaM KOHTPOJIbHOU Da6OTBII

OrneHka o pe3ysibTaTaM KOHTPOJILHOM paboThl cUMTaeTCs B 6ayiax mo
CIEeYIOIIeMY TPUHIIUITY:
- 32 Ka)KJ10€ MOJTHOCTHIO MTPABIIILHO BBIMOJIHEHHOE 3a/1aHue — 2 Oaa;
- MPaBUJILHO BEIOpAH CIoco0 pelieHus 3aJaHusl, HO IPU €r0 peaTn3aliui TOMyIICHBI
rpyObie ommoku — 1 Gamr;
- IOJTHOCTBIO HEMPABHUIILHO BBITTOJIHEHHOE 3a/1aHue — () 6aios.
MakcumanbHOE KOJIMYECTBO OAJIJIOB IO UTOTaM KOHTPOJILHOUM paboThl — 12 6asmios,
HaGpannoe konmuyectBo 6ayioB oT 11-12 cOOTBETCTBYET OIEHKE «OTIMYHO», 9-10
0aJJTIOB — OIIEHKE «XOpomIio», 6-8 0amIoB — OIEHKE «YyAOBICTBOPUTEIHHO», MEHEE 6
0amIoB — OIICHKE «HEYAOBICTBOPUTEIHbHO» (YMEHHS HA JaHHOM JTane OCBOCHHS
JTUCIUATIIINHBI HE CPOPMUPOBAHBI).

3agaHusA 1J151 CAMONIPOBEPKH 110 Pe3yJIbTaTaM OCBOCHUS AU CHUIINHBI
nepes 3K3aMeHOM
(BpmoJiHsA0TCA B DYK «Teopus pyHkumii komniekcHoi nepemMennoin» 8 LMS
Moodle)

B 3aganum 5 3aga4, 3a npaBUIIbHOE PEIICHUE KaXKI0HM 3a1a4u gaercs 2 6amna. Ha
BBITIOJIHEHHE 3aJaHus JaeTCs BpeMs 2 yaca.
KonnuecTBo HabpanHbIx 60amwioB oT 9 10 10 COOTBETCTBYET OIEHKE «OTIUIHOY.
KonmaecTBo HaOpaHHBIX 0AJIIOB OT 7 A0 8 COOTBETCTBYET OIIEHKE «XOPOIIIOY.
KonnuecTBo HabpaHHBIX 0a/IOB OT 5 10 6 COOTBETCTBYET OILIEHKE
«Y IOBJETBOPUTEIBHOY.
KonnuecTBo 6amioB MEHBIIE 5 COOTBETCTBYET OlleHKe «HeyaoBeTBOpUTEIHLHOY.

IIpumMepHLIE 3a1a4n:

1. PemuTs ypaBHeHue z>+2iz+10=0.
2. HaiiauTe Bce penieHus ypaBHeHHs. PesysTaT npejcraBbTe B popme d + ib:

2
2= 22,

3.Haiitu AHATUTUYECKYIO GYHKITUIO f(2) =u(x,y)+iv(x, ), -
u(x,y)=e’sinx+2x+3, f(0)=4-i.

4. Pa3noxkuTh QyHKIMIO B PSJI IO CTENEHAM Z — Zy:

2
fi:ﬂ:z{z—l'] !

Zg =1.

5. BBIUMCIUTD ¢ TOMOIIBIO BEIYETOB UHTETPa I = dz .
=227 (z 1)
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2. Cniucok BONPOCOB M (WJIH) 3alaHUi J1JIS IPOBeleHUs IPOMEKYTOYHOM aTTeCTAIMU
Cnucok 3a1aHuil K 3a4eTy

Ha 3auere mposepsiercss chopmupoBanHocTh komrereHnun OIIK-1, (uHmmukaTop
NA-OIIK-1 2 B yacTu yMeHHMH paboThl C KOMIUIEKCHBIMU 4YHCIaMH, (QyHKIUSIMH
KOMILIEKCHOW MEPEMEHHOM, aHATMTUYECKMMH (QYHKIMSAMU M UHTETPUPOBaHUEM (DyHKIHI
KOMIUIEKCHOW NIEPEMEHHOM, BBIYETAMH).

3auer BBICTABIAETCS IO pe3ysibTaTaM KOHTPOJIbHON paboThl IPU YCIOBUU HAaboOpa
10 UTOTaM €€ BBITIOJHEHUS CTYIEHTOM C OJIHOM MOTBITKH HE MeHee 6 OaioB.

ITpaBuia BEICTaBICHHUS OLICHKHU MO PE3YJIbTaTaM KOHTPOJIbHOM DaGOTBIZ

OneHka 1o pe3yiabTaTaM KOHTPOJBHOM paboOThl ompenensercs B Oamiax 1o
CJIeyIONIEeMY TIPUHITUITY: TIPABHIIHHO BBHITTOJTHEHHOE 3a/IaHKUE OIEHUBAETCs B 2 Oaia.

Kaxxnoe u3 3amaHuii MOXET OBITh OILIEHEHO TOJOBHHOW 3asBICHHBIX MO HEMY
0ayytoB, B Clly4ae, KOTJa TMPHU €ro BBIOJHCHUH IPABUJIBHO TPUMEHEH alIrOpUTM, HO
UMCHOTCA OH_II/I6KI/I B YU CJICHHBIX pvaeTax.

[TonHOCTBIO HEMPABUIIHLHO BBHITTOTHEHHOE 3aaHue - () 6amioB.

IIpumepnl 3a1aHMi:

1. Berancnuts |cos (3+18i)).

2. B kakux Toukax auddepennupyema Gynkius fiz)=z - Rez +Z.
sin z

3. BeraucauTh ¢ moMoIipio nHTerpaibHoi hopmyisl Komm IW z,
z—1)Nz+1

r
I" okpyxHOCTH |2-1|=4.
3

z
4. BbIYMCIUTDh HHTETPAJI C TIOMOUIBIO TEOPEMBI O BBIUETAX I T2, 2 (z+5) >
iz4=3 £ (&
_‘ g
5. BeluucanTe UHTErpaj ¢ MOMOIIbI0 TEOPEMBI O BIUETAX 2 z,
z—14i]=v2 Z
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IMpuiaoxenne Ne 2 k padoyeid mporpaMme I CIUATIIAHbBI
«Teopus pyHKIUH KOMILIEKCHOM NEepeMEeHHOI

MeToandyecKue YKazaHud 1Jidd CTYACHTOB 10 OCBOCHHIO TUCHUIIJIMHBI

OcHoBHOU (opmoil m3nmokeHHst  ydeOHOro Matepuana no aucuuiuinHe «Teopus
GyHKIMA ~ KOMIUIGKCHOW  TIEPEeMEHHOW»  SABISAIOTCS  JieKmuu. [lo  OONBIIMHCTBY  TeM
IPEyCMOTPEHBI MPAKTUUECKUE 3aHATUS, HA KOTOPHIX IIPOUCXOJUT 3aKPEIIEHUE JIEKLIHOHHOIO
MaTepuania.

JUist yCHemHOro OCBOSHUS TUCIUILIMHBI OYeHb BaYKHO PEIICHUE TOCTaTOYHO OOJBIIOrO
KOJIMYECTBA 3a]a4, KaK B ayIUTOPUH, TaK U CAMOCTOATEIBHO B KA4ECTBE JOMAUIHMX 3aJaHHU.
[Ipumeps! pemieHuss 3axad  pa3dMparoTcs Ha JEKIUSAX M TMPAKTHUECKUX 3aHATHAX, IPH
HE00X0IMMOCTH IO Haubosee TPyAHbIM TeMaM IPOBOJATCS JAOMOJIHUTENIbHbBIE KOHCYIbTaLuu. B
IPOLECCE M3YyYEHUs AUCHMIUIMHBI PEKOMEHIYETCS PETYJSIPHOE IMOBTOPEHHE IPONUJIEHHOIO
JEKIMOHHOTO Marepuana. Marepuas, 3aKOHCIEKTUPOBAHHBIA Ha JIEKIHSIX, HEOOXOIMMO J0Ma
eIle pa3 mpopadaThIBaTh.

VY4uTeIBas TO, YTO MPAKTUYECKUX 3aHATUN HE OYEHb MHOTO, OOJIBIIIOE BHUMAHUE JOJIKHO
OBITH y/IEJICHO BBINIOJHEHUIO JoMalrHe paOoTel. B kadecTBe 3amaHuil Ui caMOCTOSTENbHOU
paboThl AOMa CTyAECHTaM MpPEUIaraloTcs 3aJlaud, aHAJIOTWYHbIE pa300paHHBIM Ha JIEKLUAX U
NPaKTUYECKUX 3aHATUAX HIM HEMHOro Oojee cioxHble. Kpome TOro, B TeUeHHE ceMecTpa
CTYACHTBI JJOJKHBI BBIIOJIHUTG JOMAILHIOI CaMOCTOSTENIbHYIO padoTy.

[TonmHBIN CHOUCOK 3aJaHMi JAJIsI CaMOCTOATENBHOM paboThl mO TemaM (pasjaenam)
nucturiuabl npuBeaeH B OYK B LMS Moodle «Teopust hyHKIMIT KOMITIEKCHOW TIEPEMEHHON.
Bormpocsl, BO3HUKaIOIME B MPOLIECCE MM IO UTOraM PELIEHMs 3THX 3a/ad, MOXHO 33JaTh Ha
KOHCynbTarusax wim B popyme (uate) B YK B LMS Moodle.

Jlns IpoOBepKHM M KOHTPOJIL  YCBOGHHUSI TEOPETHUECKOTO0 MaTepHualia, NMPHOOpPEeTeHHbIX
IPAaKTUYECKUX HaBBIKOB, B TE€UEHHE OOYUEHUS MIPOBOJATCS MEPONPHUATHS TEKYyILEH aTTecTaluu
B Buje 10 camocToATeNbHBIX pabOT M ABYX KOHTPOJBHBIX pa®oT. [louTu Ha KaxIoM 3aHATHU
IPOBOJATCS] HEOOJIBIINE CAMOCTOSITEIbHBIE PAOOTHl HA 3HAHHUE ONpeAETIeHUNH U (HOPMYIHPOBOK
OCHOBHBIX TeopeM. Taxke MpPOBOIATCS KOHCYJIbTalMU (TMPH HEOOXOAMMOCTH) IO pazbopy
3aJJaHUN JJI1 CaMOCTOSITEIbHOM pabOThl, KOTOpBIE BBI3BAIM 3aTpyJHEHUsA. B KOHLEe M3yueHHs
JUCLUIUIMHBI CTYI€HTHI CAAI0T 3a4eT.

OcBouTh BOIIPOCHI, M3JIaraeMble B Ipolecce U3ydeHus qucuuiuinibl «Teopust GyHKuni
KOMIIIEKCHOM IIEPEMEHHON» CaMOCTOATENIBHO CTYAEHTY KpaiHe ciioxkHO. [loaTomy mocemenue
BCEX AyJAUTOPHBIX 3aHATHH SBIISETCS COBEPIIEHHO HeoOXoaumbIM. Takum obpazom, ajis TOro,
YTOOBI BBIyYUTHh TEOPUIO M HAYyYUTHCS MPHUMEHATH €€ JJIS PelIeHUs 3a7ay, HY>KHO IOCelaTh
JEKIMH, AKTUBHO pabOTaTh HAa MPAKTUYECKUX 3aHATHUSAX, BBINOJIHATH BCE JIOMAILIHHUE 33JaHUS U
CaMOCTOSITENIBHO M3y4YaTh CIELHAIBHYIO JINTEPATYPY.



