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PabGoyass mporpamMma auCHMIUTMHBI cocTaBieHa B cootBerctBuun ¢ PrOC BO mo
HanpaBieHuto noarotoBku 44.03.05 Ilemarormueckoe oOpazoBanue (C ABYMS NpOGUIAMHU
MOJTOTOBKH), YTBEPXKJIECHHOTO IMpHKa3oM MHHHCTepcTBa 0oOpa3oBaHus M Hayku Poccuiickoit
Oepnepannu oT 22.02.2018r. Nel25, ¢ usmeHeHussMu 1 fonosiHeHus MU oT 26.11.2020 1., No 1456,
or 8.02.2021 r., Ne83, Ha ocCHOBaHWWM y4yebBHOro nnaHa noaroToBkM GakanaBpoOB 1O
HampaBieHuto 44.03.05 Ilemarormyeckoe oOpazoBaHue (C AByMs TPO(PWISMH IOATOTOBKH),
npoduie: «Pu3nKa; MaTeMaTHKay, JokaabHbIX akToB KUI'Y.

PaGoyas nporpaMma paccMOTpeHa W YTBepxdeHa Ha 3acedaHuu Kadpeopbl
MaTeMaTHYecKoro amammsza Ha 2026-2027 y4ebHbn rog, npotokon Ne 8 ot
24.04. 2026r.
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1. HaumeHoBaHue TUCHHUILIMHBI (MOAYJIs1):

Teopust pyHKUMH KOMILIIEKCHOTO IIEPEMEHHOT0

[enpro U3ydeHust TUCIMUIUIUHBI SBIISIETCA:

- TEOPETUYECKOE U MPUKIAJTHOE OCBOEHUE CTYJAEHTAMU OCHOBHBIX pa3/elioB TEOPUHU
(YyHKIIMH  KOMIUIGKCHOTO TIEPEMEHHOTO0, HEOOXOJMMBIX JIJIi TOHWUMAaHHS €€ pOIH B
npoeCcCHOHAIBHON JCATEIHHOCTH;

- obecrieueHrne Ka4eCTBEHHOW TIOJrOTOBKH 0aKaJlaBpOB HA OCHOBE NMPUMEHEHHSI METOJIOB
00y4eHus1, XapaKTEePHBIX ISl TEOpUHU QYHKIUI KOMILIEKCHOTO MIEPEMEHHOT0;

- (popMUpOBaHUS MAaTEMATHYECKON KYJIBTYPhl MBIIUICHHS, CIIOCOOHOCTH K 0OOOIICHUIO,
aHaJIN3Y, BOCIIPUATHIO HHPOPMAIIU, TOCTAHOBKE 1IETTU U BBIOOPY MyTel €€ JOCTHKEHNUS,

- OCBOCHHE OCHOBHBIX METOJIOB TEOPUU (YHKIUH KOMIUIEKCHOTO IEPEMEHHOTO,
MPUMEHSEMBIX B pEIIeHUH MPOPEeCCHOHANBHBIX 3a]ad, HMCCISTOBATEIHCKON JEATEILHOCTH B
obiactu 0Opa3zoBaHUS.

J71s mocTHKEHUS LIeIN CTaBATCS 3a0auu:

- U3YYUTh HEOOXOAUMBIN MOHATUMHBIN annapaT AUCIUIUIUHBL;

- chopmupoBaTh yMEHHS JOKa3blBaTh (DAKTBI W TEOPEMBbI TeOpHH  (DYHKITHI
KOMIUIEKCHOTO IEPEMEHHOTO;

- chopMHpOBaTh YMEHHUS PelIaTh TUIIOBBIE 33/1a4M OCHOBHBIX Pa3/IeiiOB TEOPUH (DYHKITHI
KOMIUIEKCHOTO IEPEMEHHOTO;

- ¢hopMHpOBaHKE MPEICTABICHUNA 00 OCHOBHBIX MOHATHAX W METOAaX TEOPUHU (DYHKITHI
KOMIUIEKCHOTO TMIEPEMEHHOT0, TAKUX KaK — aHAIUTHYCCKUE (YHKIIUU, KOMIUICKCHBIN WHTETpall,
psanel Teitnopa u Jlopana, 0ocoOble TOYKH, BEIYETHI, OTICPAIIMOHHOE UCUHCIICHHUC;

- TIONyYUTh HEOOXOMWMBIC 3HAaHUS W3 O00JIACTH TeOopuU (QYHKIHMHA KOMIUIEKCHOTO
MEPEMEHHOTO IS JaJbHEWIIEr0  CaMOCTOSITEILHOIO  OCBOCHHS  HAyYHO-TEXHUYECKOM
UHpOpMaLINY;

- OCBOCHHE KOMITETCHIINI B 00J1aCTH T€OPUHU (PYHKIIMH KOMIUIEKCHOTO TIEPEMEHHOTO.

2. MecTo AucHMILVINHBI (MOYJIs1) B CTPYKTYpe 00pa3oBaTe/IbHOI POrpaMMbl

Hucuumauna b1.0.08.03 «Teopus GyHKIMI KOMIUIEKCHOTO TIEPEMEHHOT0» OTHOCHTCS K
omoky — «bnok 1. luctumiuael (MOIyN)», K 00s3aTeIbHON YacTH, MPEAMETHO-METOAMYECKUN
MoyJib 11.

JuciumimHa (Moaynib) u3ydaercs Ha 3 Kypce B 6 ceMecTpe.

MECTO JUCHHUIIJIMHBI B CTPYKTYPE OIIBO

Unzexe | 51.0.08.03

TpeOoBaHMsl K NpeABAPUTEIbHON MOATOTOBKE 00y4aromerocsi:

Vuebnas nuctummHa «Teopust QYyHKIME JEHCTBUTETHLHOTO IEPEMEHHOTO» OIUPAETCs Ha
BXOAHBIC 3HAHUA, YMCHUA U KOMIICTCHIIUU, IMOJTYYCHHBIC IO JUCHUIIJIMHAM: «MaremaTudeckuii
aHaimm3», «Anreopa», «['eomeTpus» B 00bEMe By30BCKOH ITporpaMMbl OaKajgaBpHara.

JIMCOMILIAHBI M TPAKTHKH, JJIS KOTOPBIX OCBOEHHE JAHHOW JHCHHUIIMHBI (MOXYJIs)
HEO0X0UMO KaK MmpealiecTBYoIee:

Nzyuenne aucuuruinHbl «Teopuss (yHKIMHA KOMIUIEKCHOTO NMEPEMEHHOI0» HEOOXOIUMO JUIs
YCHEIIHOr0 OCBOEHHUS NUCHUIUIMH ¢opMmupyromux komnereHuuu YK-1, IIK-1, a taxxke s
HPOXO’KJCHUS ONPEICTIEHHBIX BUJIOB ITPAKTHK.

3. IlepeveHb MJIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHSs 110 AUCHHUILIMHE (MOAYJIIO),
COOTHECEHHBIX C IVIAHNPYEMbIMH Pe3yJIbTATAMH 0CBOCHHUSI 00pa30BaTe/JbHOH MPOrpaMMbl

[Ipouecc wusyuenuss aucuumuiuHbel «Teopus QYHKIUM KOMIUIEKCHOIO IMEPEMEHHOTO0»
HarpasJieH Ha (YOpMUPOBAHHE CIEIYIOUINX KOMIIETCHIIUN 00yYarommerocs:




Kon ConeprxaHue KOMIETEHIIUN
Nuaukatopel JOCTHKEHUS
KOMIIE- B COOTBETCTBHUU C .
o OIrOC BO/OIBO c(hOpMHUPOBAHHOCTH KOMITETEHITUI
YK-1 Criocob6eH OCyIEeCTBIATh VK-1.1. lemoHCTpUpPYET 3HAHUE OCOOEHHOCTEH
MOUCK, KPUTHYECKHI aHaJIH3 CHCTEMHOTO U KPUTHYECKOTO MBIIIIJICHUS,
W CHHTE3 HHpOpMaIuy, apryMeHTHPOBAaHHO (hOpMHUPYET COOCTBEHHOE CYKICHIE
MPUMEHSITh CUCTEMHBIH 1 OIICHKY HH(MOpMaIH, MPUHUMAET 000CHOBAHHOE
MOJIXOJT AJISl PEILICHUS peleHne
MOCTaBJICHHBIX 3aJa4 YK-1.2. [Ipumensier nornveckrie GOpPMbI U IPOIETYPHI,
croco0eH K pedIeKCHH TI0 TTOBOIY COOCTBEHHOH U
Yy>KOW MBICIIUTEIIbHON J€ATEIbHOCTH
VYK-1.3. AHann3upyeT UCTOUHUKH WHPOPMALIUH C LETbIO
BBISIBJIICHUS UX IPOTHBOPEUNH U MTOVICKA TOCTOBEPHBIX
CYXKJICHUM
IMIK-1 | CnocoGen ocBauBaTh U [IK-1.1. 3Haer cTpyKTypy, COCTaB U TUAAKTUUECKUE
WCTIONIb30BaTh TEOPETHUECKUE €IMHULIBI TPeIMETHON 00IacTH (IIPEro aBaeMoro
3HaHUSI U IPAKTHYECKHE YMEHHS | TIPeMeTa)
Y HaBBIKM B nipeameTHOM obnactu| [1K-1.2. YMeeT ocymiecTBiIsTh 0TOOP y4eOHOro
[IPU PELICHUH coJep KaHusl Ul €r0 pealn3aluy B pa3IuuHbIX (hopmax
PO eCCHOHATBHBIX 3a/1a4 00ydeHus B cooTBeTcTBUHU ¢ TpeboBanusmu GI'OC OO
ITK-1.3. IemoHCTpHpYET yMEHUE pa3padaThIBaTh
pasinuHble (OPMBI YI€OHBIX 3aHATHI, IPUMEHATh
METOIbI, IPUEMBI U TEXHOJIOTHH 00YyYEHHs, B TOM YHCIIe
WHPOPMAIHOHHBIE

4. O0beM TUCHUIIMHBI (MOAYJISA) B 32a4eTHBIX eIMHUIAX C YKA3aHUEM KOJIMYeCTBa
aKaJeMH4YeCKHX YaCOB, BbI/ICJICHHBIX HA KOHTAKTHYI0 pa0oTy 00y4aroImuxcs ¢
npenoaasarteseM (1o BHAaM y4eOHbIX 3aHSTHII) 1 HA CAMOCTOSITEILHYIO PaboTy

o0yyarmmxcs
O6mass TpynoemkocTh (00beM) mucuurummabl (Momyns) coctaBimser 3 3ET, 108
aKaJIeMMUYECKUX YaCOB.
Bcero yacos
Ounas OuHo- 3aouHas
O0bEéM AMCHUIIMHBI ¢popma 3a04Has dpopma
00y4eHUs ¢popma o0y4eHus
00y4eHUs
OO0mas Tpyr0eMKOCTh THCHHMIIINHBI 108
KonTakTHasi paboTa 00y4aoumuxcs ¢
npenojaasaresieM (1o BUjaaM y4eOHbIX 3aHATHI)
(Bcero)
AynutopHasi padora (Bcero): 4
B TOM YHCIJIE:
JeKIUU 6
CEMUHApPBI, MPAKTUYECKHUE 3aHITHUS 6
IPaKTUKYMBbI
1a00opaTopHbIC PaOOTHI
Bueaynuropnas padora:
KOHCYJIbTAIUA Nepe]l 9K3aMEHOM




BueaynuropHas paboTa Takke BKIIOYACT WHANBUIAYAIBHYIO paboTy 00ydaromuXcs ¢
nperoaBaTesieM, IPyNIoBbie, MHANBUAYaIbHbIC KOHCYJIBTAMN U UHBIC BUIIBI YICOHOM
NesATeNTbHOCTH, IPEAYCMATPUBAIOIIUE TPYIIIIOBYIO WM HHIUBUAYAIbHYIO PadOTy
00yJaronuxcs ¢ MpenoaaBaTesieM, TBOPUYECKYI0 padoTy (3cce), pedepaTsl, KOHTPOJIHHBIE
paboThI U Ap.

CamocrosiTesibHasi padoTa o0ydyaromuxcs (Bcero) 92
KonTpous 4
Bua npoMekyTo4HO#M aTTecTanuu 3a4er
o0yuarmerocs (3a4eT/3K3aMeH)

5. Conepxxanue IMCHUIIMHBI (MOAYJIs1), CTPYKTYPHUPOBAaHHOE 0 TeMaM (pa3aejam) ¢
YKa3aHHEM OTBEJECHHOI0 HA HUX KOJMYeCTBA aKaJeMU4YeCKUX YaCOB U BUI0B YUeOHBIX

3aHATHH

5.1. Pa3genbl AUCHUILUINHBI H TPYA0EMKOCTD 110 BUAAM y4eOHBIX 3aHATHI
(B akajieMHMUYECKHUX Yacax)

3aounasn gopma odoyuenus

Ne [Kype Pa3znes, Tema TUCUMILIHHBI O6masi| Buabl ydyeOHBIX 3aHATHIA,
n/n /ceme TPYAO€ | BKJII0YAsi CAMOCTOSITEJbHYIO
cTp MKOCTH| PpadoTy 00y4aloummxcs u
(B TPYAOEMKOCTH (B 4acax)
4acax)
Bcero AyIuTOpHBIC Cam.
Y4. 3aHATHS pabora
108 | Jlex. | IIp. [Kour
poJib
3/6 Pa3zoen 1. dnemenmuvr meopuu pynkyuii 44 2
KOMNJIEKCHO20 NePEeMEeHH020
1. OcCHOBHBIE  CBOWCTBa  KOMIUIEKCHBIX  YFHCEIL.
Tpuronomerpudeckas W TOKa3aTelbHAs (OPMEI
KOMIUICKCHOTO dYHcia. Bo3BeneHuWe B CTENEHb H
N3BJICYCHUC KOPHJI.
2. Ilone  koMmexkcHbIX  yucenl.  PacmmpenHnas 2
TUIOCKOCTb KOMIUIEKCHBIX YHCeIL.
Crepeorpadudeckas MPOSKITHSL.
3. Kommiekcuble 4wncna, ASWCTBUS HAJ  HHUMH. 2 1 4
Monaynas u aprymeHT. TpuroHoMeTpudeckas |
nokaszaresbHas ()OPMbI KOMILIEKCHOTO YHCIIA.
4, ®dopmyna MyaBpa. KopeHb H3 KOMIUIEKCHOTO 4
yucna. Pemnenue ypaBHeHU.
5. OyHKIMHM KOMIUIEKCHOTO TepeMeHHOTro. OCHOBHEBIE 1
coiictBa. [lpemen m HenmpepsIBHOCTH (OYHKIHH
KOMIIJICKCHOT'O TIEPEMEHHOTO.
6. MHoXecTBa  KOMIUIEKCHBIX — uucen. OoOnactu. 2
Kpussle Ha mockocTy.
7. TpaHCLEHIEHTHBIE ¢byHKUNU KOMILIIEKCHOT'O 2
MIePEMEHHOTO. Jlorapudmudeckas (hyHKIHS.
O061as creneHHas QYHKIUS.
8. TpancueHneHTHele  (QYHKIMH ~ KOMILJIEKCHOTO 2
nepemenHoro.  Jlorapupmudeckas — QyHKIuS.
O6mras crenienHas GyHkmnwsi. Beraucnenwne.




KpuBble Ha KOMITJIEKCHON TJIOCKOCTH.

@YHKIHN KOMIUIEKCHOTO nepeMeHHoro. OCHOBHBIE
cBoiicTBa. Pemenwe 3agau W IPUMEPOB.
Brluucnenue npenenoB. HenmpepblBHOCTb, TOYKHU
pas3pbIBa.

11.

IpoussoaHas GbyHKIIH KOMILJICKCHOTO
nepeMenHoro. YcnoBus Kommu-Pumana. Ilonstue
AHAJIMTHYECKOM (byHKIUH. Kondopmuoe
0TOOpaKEHHE.

12.

T'eomerpuyeckuii U TUAPOJUHAMUYECKUN CMBICI
npom3BogHOH. KoHpopMHOEe oTOoOpaxeHue B
(hHU3HUECKUX 3a/auaxX M MPUMEPax.

13.

IIponsBogHas ¢$byHKUNN KOMIUIEKCHOTO
nepemenHoro. Juddepernnan. YcmoBus Kormm-
Pumana. ['eomeTpuueckas UHTEpIpPETALMS MOIYJIS
U apryMeHTa  MpOU3BOAHOM  KOMIIJIEKCHOTO
MIEPEMEHHOTO.

14.

Tapmonngeckue (hyHKIIHAA. CornpsokeHHBIC
rapMoHuueckue (GyHKIuu. YpaBHeHnue Jlamiaca.

15.

OCHOBHBIC  CBOWCTBa JIMHCHHON W  ApOOHO-
nuHedHHON QyHkumid. CremeHHas ¢QyHKUMS U
dysk1ms XKyKOBCKOroO.

16.

CuMMeTpHs OTHOCHTEIHFHO OKpYKHOCTH. JpoOHO-
JIMHEHHbIC (YHKIIMM M TEOMETPHUYCCKUE CBOMCTBA
HX OTOOpaKCHUH.

17.

HpobHo-nmuHeitHass  (yHKIHSL. OrobpaxeHus,
OCYIIECTBJISICMbIC 3JICMCHTAPHBIMHU (PYHKIIUAMHU.

18.

BerBu  MHOTO3HAa4YHBIX  (DYHKIIHIA. Touku
BETBJICHUS.

19.

Ilonsatne pumanoBoi mnoBepxHocTU. IIpumepst
MHOTO3HaUHBIX aHATUTHYECKUX (DYHKIIMH.

20.

OyHKUHOHANBHBIE  psAAsl.  CTENeHHBIE  PAIBL,
CBOMCTBA.

21.

OyHKUHOHANBHBIE  pAapl.  CTENeHHblE  PSbIL.
[lpuznaku  cxomumoctn. OO6macte W Kpyr
CXOAMMOCTH.

Pa3zoen 2. Humezpanei.
Psaowt Teiinopa u Jlopana

20

22.

MNurterpupoBanue GbyHKINH KOMIUIEKCHOI'O
nepemenHoro. Teopema Kommu. Teopema Ko st
MHOTOCBSI3HOH 00J1acTH.

23.

Wuarerpan tuna Komm. CBoiicTBa.

24.

Boruncnenue unaTerpanos. MuTterpanbHas (Gopmyia
Komm.

25.

Breruncienne wunrterpaioB. IIpuMeHeHue TeopeMbl
Ko x perienuto 3agad. MHTrerpanbHas Gpopmyiia
Kommn.

26.

Psn Tetinopa. Hynu ananmutraeckoit GyHKITHN.

27.

Hymun  amamutwmdeckoit  pyHkmum.  Teopema
€IUHCTBEHHOCTH JJIs1 aHAJIMTHYECKUX Q)yHKHI/H‘/'I.
AHaTUTHYECKOE MPOIOJKEHUE.

28.

Pa3jiokeHHe aHATUTHYECKOH (GYHKIHH B DAl
Tetinopa. [TounenHoe  HMHTETpUpPOBAHUE U
muddepeHnupoBanue  psmoB. Paauyc U Kpyr
CXOJIMMOCTH.




29. Paznoxkenne aHanUTHYEeCKOW QYHKOMH B PAI 2
Tetnopa. Paguyc v Kpyr CX0MMOCTH.
30. Psnx Jlopana. OcoOblie TOUKH (HYyHKITHH. 2 1 2
31. Paznoxxenne ananutHueckod (QyHKIMH B psA 2 2
Jlopana. Knaccudukamusi H301MpOBaHHBIX 0COOBIX
TOYEK OAHO3HAYHON (PYHKIIHH.
Pa3zoen 3. Boiuemul u ux npunoxcenus 10 2
32. OCHOBHBIE TIOHATHUS TEOPUM BBIYETOB. BbIUeT
OTHOCHTEJIHHO TOJIOCA.
33. BrIueTs! aHaNUTHYECKON QYHKIMH, BBIYHCICHHE. 2
34, [IpumeHeHue TEOpUM BBIYETOB K BBIYUCICHUIO
onpeeNEHHBIX HHTETPAJIOB.
35. WHTerpaiibl 0T MHOTO3HAYHBIX (DYHKIIUH. 2
36. Brryetsr ananutnyeckor ¢yHkimn. [lpuMeneHue 1
TEOPHH BBIYETOB K BBIYUCICHHIO OIPEJCIICHHBIX
MHTETPaJIOB.
Paszoen 4. Ocnosnvie nonamua u memoowl 8 2 2 4
ONEPAYUOHHO20 UCHUCTICHUA
37. [IpeoOpazoBanue Jlammaca wu  ero  CBONCTBa.
N3o06paskeHns 3JIeMEHTApHBIX (DYHKITHH.
38. CgoiicTBa npeobpazoBanust Jlamnaca. 2
39. IIpeobpazoBanne Jlammaca W e€ro  OCHOBHBIC
cBolicTBa. M300paxkeHue yieMeHTapHBIX (QYHKIIHH.
40. Oo6pamenne mpeobpasoBanust Jlarmaca. dopmyna 2
MennuHa.
Pazoen 5. Ilpumenenus u npunosxcenusn 8 2 4
AHAIUMUYecKux YYHKYuil K peutenuro
Pa3tuuUHbIX 3adau
41. OCHOBHBIC CBOWCTBAa TapMOHMYECKHX (DYHKIHH. 2
WnTerpanbHoe NpelncTaBI€HUE TAapMOHHUYECKHX
(DYHKITHIA,
42. lapmonnueckue (yHKUMM U HX cBoiicTBa. 3amauda 4
Jupuxine assi Kpyra U IOJIYIIIOCKOCTH.
43. OCHOBHBIC TIOHATHS TEOPHH IUIOCKOTO  TIOJIS. 4
ConeHonyianbHble U MOTEHIIHAIbHBIE MOJIS.
44. [lpunoxenuss  aHanmuTHYeckux  QyHKOMA K 2
PasIM4HbIM (U3UUECKUM 33qaYaM.
UTOIO: 108 6 6 4 92

6. OcHoBHBIC (pOpMBI YUeOHOIT pa0oThl M 00pa3oBaTebHbIC TEXHOJIOTHH, HCIIOJIb3yeMble
NPU peaJn3anuy 00pa3oBaTe]bHOI NPOrpaMMbl

JlekunonHble 3aHATHS. JIekius sBIsSETCS OCHOBHOU (popmoii yueOHON padoTHI B By3e,
OHa SIBJIICTCS HamOOJee BAXKHBIM CPEJCTBOM TEOPETHUECKOW MOJArOTOBKH oOywaromuxcs. Ha
JCKIUSAX PEKOMEHyeTCs JesTeNbHOCTh OOydaromerocs B ¢GopMe aKTHBHOTO CIIyIIaHHS, T.€.
MPEIOIaraeTCd BO3MOXHOCTh 3a/aBaTh BONPOCH HAa YTOYHEHHE TMOHUMAHHUS TEMBI U
PEKOMEHIyeTCs] KOHCIIEKTUPOBAHUE OCHOBHBIX IMOJOKEHUU JIeKIuU. OCHOBHAsI AUIAKTUYECKAs
LIETTb JICKIIUU - 00€CTICUeHNEe OPUEHTHPOBOYHOW OCHOBBI IS JAITBHEHIIIETO YCBOCHUS Y4eOHOTO
Marepuana. JlekTopamMu aKTHUBHO HCHOJIB3YIOTCS: JEKLUMS-IAAANOT, JIEKLIHS - BU3yalu3alus,
Jekuus - mpe3eHTanus. Jlekius - 0ecefa, WM «IUAIOT C ayJAUTOPUEH», TIPEACTABISIET COOOM
HEIIOCPEICTBEHHBIN KOHTAKT IIPENOAABATENS C ayIuTOpuel. Ee nmpenMyIecTBo COCTOUT B TOM,
YTO OHA IO3BOJIAET MPUBJIEKATh BHUMAHHUE CIIyIIaTelield K HanOoJiee BaXKHBIM BOIIPOCAM TEMBI,
OTIpEIEIATh COAEpKaHHE W TEeMIl M3JIOXKEHHs y4eOHOro maTepuana ¢ y4eToM OCOOeHHOCTe
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ayMTOpUHU. YyacThe oOydJarommxcsi B JIGKIMH — Oecene oOecreunmBaeTcs BOMPOCAMH K
ayJIMTOPUH, KOTOPbIE MOTYT OBITh KaK 3JIEMEHTAPHBIMU, TaK U MPOOIEMHBIMHU.

I'maBHOH 3amaueil KakI0#l JIEKINU SBJISETCS PAaCKPBITUE CYLIHOCTH TEMBI M aHAJIHU3 €€
OCHOBHBIX MOJOXeHUH. Pekomenayercs Ha mepBOM JIEKLIUU JTOBECTH O BHUMAHUS CTYAECHTOB
CTPYKTYpY JIMCLUHUILIMHBI U €ro pa3fenbl, a B JaJbHEHUIIEM YKa3blBaTh HAyal0 KaXKJI0ro pasjeina
(Momynsi), cyTh M €ro 3ajadd, a, 3aKOHYMB H3JI0KEHHE, MOJBOIAUTH MTOT MO 3TOMY pasJieny,
4yTO0OBI CBs3aTh €ro co ciuenyoumm. ConepxaHue JEKLIU onpenensercss HacTosued padbouen
nporpaMMoil  nucuuiuivHbl.  Jlng  3¢d¢deKTUBHOrO NpOBEACHHS] JEKLUMOHHOTO  3aHATHUS
peKoMeHayeTcst COOMI0IaTh MOCIEA0BATEILHOCTh €€ OCHOBHBIX ATAIOB!

1. hopMyIHpPOBKY TEMBI JIEKLIUH;

2. yKa3aHME OCHOBHBIX M3y4YaeMbIX Pa3/I€JIOB WM BOIPOCOB U MPEAINOIATAEMBIX 3aTPaT
BPEMEHH Ha UX U3JI0KEHUE;

3. U3I0KEeHUE BBOJHOM YacTH;

. I3JI0’KEHNE OCHOBHOM YaCTH JICKIIN,

. KpaTKHeE BBIBOJIBI 10 KaXKIOMY U3 BOIIPOCOB;

. 3aKJIIOYEHHUE;

. PEKOMEHJalIuH JINTEPATYPHBIX UCTOYHUKOB I10 U3J1araeMbIM BOIIPOCAM.

IIpakTuyeckune 3aHATHA. [[UCHUIUIMHBI, MO KOTOPHIM IUIAHUPYIOTCA MpPAaKTHUYECKHE
3aHATHS, ONPEJEIAIOTCS yueOHbIMU MaHaMu. IIpakTuueckue 3aHATUS OTHOCATCS K OCHOBHBIM
BUJaM y4€OHBIX 3aHATUNA M COCTABJISIOT BAXKHYIO YacCTh TEOPETHUECKON U MPOPEeCCHOHATbHON
MPaKTUYECKON MOATOTOBKU. BhINIONIHEHNE CTYIEHTOM NPAKTUYECKUX 3aHATHI HAMPABIICHO Ha!

- 00001IeHNEe, CHCTEMATH3AIIMIO, YIITYOJIeHHE, 3aKPEIUICHNE MOTYYEeHHBIX TEOPETHIECKUX
3HaHUI 1O KOHKPETHBIM TE€MaM JUCLMIUIMH MaTeMaTU4eCKOro U OOLIero ecTeCTBEHHO-
HAy4HOT0, 001IenTPOGECCHOHAIBHOTO U MPOGECCHOHATHHOTO ITHKJIOB;

- GopmupoBaHUE YMEHUN NPUMEHATH MOJNYyUYEHHBIC 3HAHHUS HA MPAKTHKE, peaTn3alfio
€MHCTBA MHTEJJIEKTYyaJIbHOM U MPaKTUUYECKON JAESITEIbHOCTH;

- pa3BUTHE HHTEJUICKTYalbHBIX YMEHUN y OyAylMX CHEIHAIMCTOB: aHAIUTUYECKHX,
MIPOCKTUPOBOYHBIX, KOHCTPYKTUBHBIX H JIP.;

- BBIPaOOTKY MpH PEIICHUH TOCTaBIEHHBIX 33/1a4 TaKUX MPO(ecCHOHATBFHO 3HAUYMMBIX
KayecTB, KaK CaMOCTOSITEJIbHOCTb, OTBETCTBEHHOCTb, TOYHOCTh, TBOpYECKas WHUIIMATUBA.
Metoanueckie peKOMEHIAlMU pa3paboTaHbl C LENbI0 €IUHOI0 MOAXO0Ja K OpraHu3aluu U
IPOBEJCHUIO MPAKTUYECKUX 3aHITHH.

[IpakTuueckoe 3aHsATHE — 3TO opMa OpraHu3alru Y4eOHOTO Mpoliecca, HalpaBiIeHHAS
Ha BBIPAOOTKY Yy CTYJEHTOB MPAKTUYECKUX YMEHHUH Ui M3YYCHHUsS MOCIEAYIONINX TUCIUTUITMH
(Momyneit) u ans pemieHusi mnpodeccroHanbHbIX 3amad. [IpakTuueckoe 3aHATHE JOHKHO
NPOBOIUTHECS B YYEOHBIX KaOMHETaX WM CIEHUATbHO O00OpYIOBAHHBIX TOMEIICHHUSX.
HeoOxomuMbiMu ~ CTPYKTYpPHBIMH ~ DJIEMEHTaMH  MPAKTUYECKOTO  3aHATHsS,  [MOMHMO
CaMOCTOSITEIIbHOW JCSITETbHOCTH CTYJCHTOB, SBIISTIOTCS] aHAJIM3 M OIICHKA BHITIOJIHEHHBIX padoT u
CTCNEHH OBJIAJICHHUsS] CTYJIEHTaMH 3allJIaHUPOBAHHBIMU YMEHUsAMHU. JlupakTuueckue Ienu
OPAKTUUECKUX 3aHATUH: (OpMUPOBAHHME YMEHUH (QHATUTHUYECKHUX, MPOEKTUPOBOUHBIX,
KOHCTPYKTUBHBIX), HEOOXOTUMBIX ISl M3YYCHHs MOCIEAYIOMUX AUCHUILIUH (MOIyJel) U Ams
Oynyiei mpodecCHoHaTbHON ACSITETLHOCTH.

B mporecce mOArOTOBKM K MPAKTUYECKUM 3aHATHAM, OOyYaromIUMCcS HEOOXOIUMO
o0patuTh 0co00O€ BHHMAHHE Ha CAaMOCTOATENBHOE H3YYCHHE PEKOMEHIOBAaHHOH y4eOHO-
METOJMYECKON (a Takke HaydyHOW M MOMmyJsipHOI) nureparypbl. CamocTtosTenbHas padoTa ¢
y4eOHUKaMH, Y4eOHBIMH TTOCOOHMSIMH, HAYYHOH, CHPAaBOYHOM W TOIMYJISPHOW JHTEPaTypOi,
MaTepuaiaMu NEpPUOAMYECKUX H3JaHuN U VIHTepHeTa, CTaTUCTUYECKHUMH JaHHBIMU SBIISETCS
HanOonee OS(O(EKTUBHBIM  METOJAOM  TOJYYCHHs  3HAHUH, IMO3BOJSET  3HAYUTEIHHO
aKTUBHU3MPOBATh TMpoIlecc OBjIajaeHus uHbopMalued, crnoco0CTByeT Oonee TIyOOKOMY
YCBOGHHIO HM3y4aeMoro Matepuana, (QopMupyeT y o0OydJaromuxcs CBOE OTHOLICHHE K
KOHKpETHOH mpoOieme. bonee rimybokoMy pacKpbhITHIO BOMPOCOB CIOCOOCTBYET 3HAKOMCTBO C
JIOTIOJIHUTEIBHOM  JINTEPATYypOi, PEKOMEHJOBAaHHOM MPENOJaBaTeIeM IO KaXJI0H TeMme
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CEMMHAPCKOT0 MJIM MPAaKTUYECKOTO 3aHATHUS, YTO IO3BOJISIET OOYYaIOMIMMCS NPOSBUTH CBOIO
WHIMBUAYAIbHOCTh B paMKax BBICTYIUJICHHS] Ha JIaHHBIX 3aHATHUSX, BBISIBUTH LIUPOKUN CIEKTP
MHEHHUH TI0 U3yyaeMoi npoodieme.

Oo0pa3oBaTteibHble TeXHOJIOTHH. [Ipu mpoBeneHNN y4eOHBIX 3aHATHI M0 TUCIUIUINHE
UCTIONB3YIOTCS  TPAJUIMOHHbIE W WHHOBAIMOHHBIE, B TOM 4HcCIe HH(POPMALMOHHBIE
oOpa3oBaTe/lbHbIE€ TEXHOJOTUH, BKIIOYas NpPU HEOOXOJWMOCTH TNPUMEHEHHE AaKTUBHBIX U
MHTEPAKTUBHBIX METO0B O0YUYEHHSI.

Tpamuionnsie 00pa3oBaTelibHbIE TEXHOJOTHHM PEalM3yIOTCs, MPEUMYIIECTBEHHO, B
nporecce JIEKIMOHHBIX M MNPAaKTUYECKUX 3aHATUH. VHHOBalMOHHBIE 00Opa3oBaTelIbHBIE
TEXHOJIOTMHM HCHOJb3YIOTCS B MpOIECCE AyAUTOPHBIX 3aHATUH U CaMOCTOSITENBbHON pabOThI
CTYACHTOB B BHJE TNPUMEHEHUS aKTUBHBIX U HHTEPAKTHBHBIX METOJIOB OOYYCHHMS.
Nudopmanronnsie oOpa3oBaTenbHble TEXHOJIOIMH PEATU3YIOTCS B MPOIECCE MCIOIB30BaHUS
AJIEKTPOHHO-OUOJIMOTEYHBIX CHUCTEM, 3JIEKTPOHHBIX 00pa30BaTENbHBIX PECYpPCOB U 3JIEMEHTOB
AJICKTPOHHOTO OOYy4YeHHsT B JJIGKTPOHHON WH(GOPMAIIMOHHO-00pa30BaTeIbHON Ccpene AJis
aKTUBHU3AIMH y4E€OHOTO MPOLECCa U CAaMOCTOSITEIbHON paboThI CTYIEHTOB.

[IpakTudeckue 3aHATUS MOTYT NMPOBOJUTHCS B (hOpMe IPpyNIOBOM JUCKYCCUU, «MO3TOBOM
aTaku», pa30opKa KeiCoB, pelIeHusl NPaKTUYEeCKUX 3a/ad, MyOauyHas Mpe3eHTalusl IpoeKTa U
ap. [Ipexne, yem nate rpymnne nHGOPMALINIO, BaKHO MOATOTOBUTH YYaCTHUKOB, AKTUBU3UPOBATH
UX MEHTaJIbHbIE TIPOLIECCHI, BKIIOYUTh UX BHUMAaHHUE, Pa3BUBATh KOOIEPALMIO U COTPYIHUYECTBO

IIPU IPHUHATUY PELICHUM.

7. ®oHJ OLEHOYHBIX CPEICTB A POBEeIeHUs IPOMEKYTOYHOM aTTeCTaAlUU
o0y4yaomuxcs Mo AUCHUILIHHE (MOLYJIIO)

7.1. UnguKaTopsbl OlleHUBaHUs C(POPMHUPOBAHHOCTH KOMIICTEeHIM I

KomneTteHuun
" 3auteHo He 3auTteHo
Hwxe noporosoro
Bbicokuii ypoBeHb CpeaHun ypoBeHb Hun3kuin ypoBeHb YPOBHSA
(oTnun4Ho) (xopoLuo) (yoosneTBOpUTENbLHO) (HEyOOBNETBOPUTENBH
(86-100% 6annos.) (71-85% 6Gannos) (56-70% ©6annos.) 0)
(0o 55% 6annos)
YK-1: VYK-1.1. Aemoncrpupyet) YK-1.1. lemonctpupyet| YK-1.1. B nenom YK-1.1.
Crocoben TIOJTHOE 3HAHWE 3HAaHUE OCHOB JIEMOHCTpHUpYeT 3HaHue | JJeMoHCTpupyeT
OCYILIECTBIIAITH | 0COOCHHOCTEH ocobeHHOCTeH ocoOeHHOCTeH (parMeHTapHOE 3HAHHE
TIOWCK, CHUCTEMHOTO 1 CHUCTEMHOTO U CHUCTEMHOTO U ocobeHHocTeH
KPUTHYECKHHA KPUTHYECKOTO KPUTHYECKOTO KPUTHYECKOTO CHCTEMHOTO U
aHamm3 MBIIIUTICHUS, MBILUICHUS, MBIIIUTCHUS, KPUTHYECKOTO
U CUHTE3 APTYMEHTHUPOBAHHO APTYMEHTHUPOBAHHO APryMEHTUPOBAHHO MBIIIJIICHUS
HHpOpPMALIUH, dhopmupyer dhopmupyer (dhopMHUpyeT COOCTBEHHOE
PUMEHSITH COOCTBEHHOE CYXXIECHHUE | COOCTBEHHOE CY)KICHHUE | CYXKIICHHUE U OLEHKY
CUCTEMHBIN Y OIICHKY UH(OPMAITUH, | U OLIEHKY WH(POpMAIIXH, | MHPOPMAIUH,
TTOJTXOJT JJISt MPUHUMACT MPUHUMACT MPHUHAMACT
peieHus 000CHOBaHHOE pelIeHre | 000CHOBaHHOE PeIIeHNE | 000CHOBAaHHOE PEIICHNE
MOCTaBJICHHBIX | YK-1.2. [Ipumensier VK-1.2. Ilpumenser VK-1.2. B nenom VYK-1.2. He ymeer
3a1a4 JIOTHYECKUE (DOPMBI U Jorudeckue GopMel U yMeEeT IPUMEHSTh NIPUMEHATH
MPOIIETyPBI, CIIOCOOCH | MPOLIEAYPEI, CHOCOOCH | JIormdeckue GOpMBI 1 | JJormdyeckue GopMbl U
K pe(IIeKCHH TI0 TTIOBOAY | K PeIICKCHH TI0 MIPOLIEAYPHI, CIIOCOOEH | MpOLEAypHI, HE
COOCTBCHHOW U Uy>KOW | MOBOIY COOCTBEHHOU M | K pedIeKCHH IO croco0eH K
MBICITHTEIBHON YyKOU MBICIIUTEIFHON | TIOBOy COOCTBEHHOM M | pe(hIeKCHH TI0 TIOBOILY
IEeATEILHOCTH NEeATEILHOCTH Yy)KOH MBICIUTETFHONH | COOCTBEHHOM M yKOit
JEeSITeTbHOCTH MBICTHTEIBHOM
JeSITeTbHOCTH
VYK-1.3. Anammsupyetr | YK-1.3. Amammzupyer | YK-1.3. Arammsupyer | YK-1.3. He Bnanmeer
HUCTOYHHUKHU OCHOBHBIC HCTOYHHUKHU B IICJIOM UCTOYHHUKHU AaHaJIN30M UCTOYHHUKOB
nH(pOpMAIINK C LENbI0 | MHPOPMAIINY C IIENbI0 | MHPOPMAIIMH C IeNNbl0 | ’H(POpMAIIUK C LENbI0
BbIIBJICHUS UX BbIIBJICHUS UX BBISIBJICHHUSA UX BBISIBJICHUS UX
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IIPOTUBOPEYUN U IIPOTUBOPEYU U IIPOTUBOPEYUN U IIPOTUBOPEUUH U
MIOUCKa JOCTOBEPHBIX | TOMCKA JOCTOBEPHBIX | MOWCKA JIOCTOBEPHBIX | IOMCKA JOCTOBEPHBIX
CYXKJIEHUI CYXKJEHUI CYXKJEHUI CYXKJIeHU I
MK-1: ITK-1.1. 3naer [IK-1.1. 3naer [IK-1.1. 3naer B nenom | I1K-1.1. He 3Haer
Cnocoben MOJIHOCTBIO CTPYKTYPY, | OCHOBHBIE CTPYKTYPHI, |CTPYKTYpPY, COCTaB U CTPYKTYpY, COCTaB U
OCBauBaTh 1 COCTaB M JUJAKTUYECKHUE COCTAB M TUJAKTUUECKIE IUIAKTHIECKHIE eTUHNLIb] ANAaKTHUECKHIE
WCIIONIb30BaTh | €IMHUIIBI TPEMETHON | €IMHUIIBI TPEIMETHOH | IpeMeTHOH o0macTn €IMHHUIIBI TIPEIMETHOM
TeopeTndeckne | obiacTu obmacti (mpenogaBaeMoro obmactu
3HAHWS U (mpenogaBaeMoro (mpenogaBaeMoro TpeaMeTa) (mpemogaBaeMoro
NpaKTHYEeCKHe | IpeaMeTa) npeaMeTa) TpeIMeTa)
YMCHUA U [1K-1.2. ITomHOCTEIO TIK-1.2. YMmeer TIK-1.2. B nietom [IK-1.2. He ymeer
HAaBBIKH B YMEeT OCYyIIECTBIAT OCYILIECTBIISITH OTOOP | yMEET OCYIIECTBIIATh OCYIIECTBIISITH OTOOP
NpEIMETHOH 0oTO0p y4eOHOTO y4e0HOTO coiepKaHus | 0TOOp yueOHOTro Y4eOHOTO COepKAHUS
obsactu npu coJiep>KaHus JIs €ro JUTSL €TO PeIN3alli B | COACPIKAHMS TSI €T0 JUTSI €T0 peasIn3alliy B
pelIcHuH peanu3anyy B pa3nuuHbIX opMax peanu3anuy B pasnuuHbIX hopMax
npohecCHoHab pa3nuuHbIX (opMax o0yd4eHus B pa3nnuHbIX hopMax o0y4eHus B
HBIX 33719 o0y4eHus B COOTBETCTBHUHU C 00ydeHus B COOTBETCTBUH C
COOTBETCTBHUH C TpeOOBaHUSIMHU COOTBETCTBHH C TpeOOBaHUAMHU
TpeOOBaHUSIMH orocC 00 TpeOOBaHUSIMHU oIrocC 00
PIOC OO0 Proc 0o
ITK-1.3. [K-1.3. [1K-1.3. B enom IK-1.3.
JleMoHCTpHpYeT JleMoHCTpHpYeT JEMOHCTPHPYET JHemoHcTpHpYyeT
yMeHHe pazpabaThiBaTh | yMEHHE pa3pabaThiBaTh | yMEHHE pa3padaThBaTh | QparMeHTapHO
pa3nugHbIe (POpMEI pa3nugHbie (GopMBEI pa3nugHbie (HOpMBI yMeHne
Y9eOHBIX 3aHATHHA, Y9eOHBIX 3aHATHH, y9eOHBIX 3aHATHH, pa3pabaTbIBaTh
MPUMEHATH METOJIB, HMPUMEHSTH METOIBI, MIPUMEHSATH METO/BL, paznu4Hble HOPMBI
IMPUEMBI U TEXHOJIOTUHN IMPUEMBI U TEXHOJIOTUH MPpUEMBI U TEXHOJIOT'UHN y‘Ie6HI:-IX 3aHATUHN
o0yd4eHus, B TOM 4uciie | 00y4deHUsl, B TOM 4uciie | 00y4YeHUs], B TOM YUCIie
nH(popManOHHbIE uH(pOopMaLMOHHbIE WH()OPMaIMOHHbIE

7.2. NepeBoa 6anNNbHO-PENTUHIOBbLIX NOKa3aTerien oLeHKU KayecTBa NOAroTOBKU
obyyarwowmxcs B OTMETKM TPaAULUOHHON CUCTEMbI OLleHUBaHUA

Mopsgok

noaroToBkKn

obyuvatowmxca

JYHKLUMOHNPOBAHNA
n

BHYTPEHHEN
nepesog  6annbHO-PENTUHIOBBIX
obyyaromuxca B OTMETKM TPagULMOHHOW CUCTEMBI

CUCTEMDbI

oLeHnBaHnA

OLIEHKM

KadecTBa
nokasaTteneu
npoBoauTCa B

cootBeTCcTBUN C nonoxeHnem KUY «llonoxeHne o 6annbHO-pENTUHIOBOM CUCTEME

OLIEHKM 3HaHUIN OBy4aroLLmXCs»,
https://kchgu.ru/inye-lokalnye-akty/

pas3MmelleHHbIM Ha canTe YHuBepcuTeTa no agpecy:

7.3. TnoBble KOHTPOJIbHbIE BONPOCHI U 3aAaHusA, Heob6xoaumbie AnA
oueHuBaHMA cPOpPMUPOBAHHOCTU KOMNETEHL U B NpoLiecce OCBOEHUA y4eOHOoM

AUCLMNIINHBI

7.3.1. NepeyeHb BONpOCOB Afsl 3a4eTa

1. KomruiekcHple uwncia. JlecTBUST HaJg KOMIUIEKCHBIMHM — 4yuciaMu. ['eoMeTpuyeckoe
MIPEICTaBICHAE KOMIUIEKCHBIX umncen. Monyns u aprymeHt. @opmyna Myaspa. Kopenp u3
KOMIUIEKCHOTO 4rciia. HaliTh 3HaYeHUS KOPHEH M IIOCTPOUTD HX: /- 3- i/3 .

2. Crepeorpaduyeckast npoekuus. PacmmpeHHas IUIOCKOCTh KOMIUIEKCHBIX uHceld. MHOoecTBa
KOMIDIEKCHBIX umcell. Ilomsmie oOmactn. HaliTh MHOMKECTBO TOYEK B KOMINICKCHOH INIOCKOCTH,
YIIOBIETBOPAIONIMX HEPABEHCTBY: | +Imz£1.

3. OyHKIMH KOMIUIEKCHOrO mepemeHHoro. OqHO3HaYHble M MHOro3HauHele (yHkimu. [Ipenen
(GyHKIME  KOMIUIEKCHOTO TiepemeHHoro. CroiictBa. HemnpepbsIBHOCTh  (DYHKIMM ~ KOMIUICKCHOTO
MIEPEMEHHOTO.

4. KpuBble Ha KOMIUIEKCHOW IUIOCKOCTH. [nankas kpuBas. OmpenenuTb JIMHUIO 33JaHHYIO
ypaBHEHUEM: z = +it’;- ¥ <t <+¥.

11


https://kchgu.ru/inye-lokalnye-akty/

5. TocnenoBaTenbHOCTH U PsAAbl KOMIUIEKCHBIX yKces. OyHKIMOHaNbHbIE psibl. CTETICHHBIE PSbL.
¥ n

Haiitu o6macth cXoauMoCTH psja: é
n=0

6. IlpomsBomHast (yHKIMH KOMILIEKCHOro mepemenHoro. Jupdepenuman. Yenopue Komm-Pumana.
JoxkasarensctBo. IIpoBeputs BbIonHeHWe ycnoBud Komm-Pumana u HaTH NpOU3BOJHYIO
GyHKIMH W =z> - 2z.

in

7. OcHOBHBIE TmpocTeiie (YHKIMA KOMIUIGKCHOTO IePEMEHHOTr0. DKCIOHCHIMAIbHAS U

TpuroHoMmerpuueckas GpyHkuuu. CBoiicTpa.

8. T'eomerpuyeckuii CMBICII MOZTYJIs M apryMeHTa npou3BoaHoi. KoHpopmHOe oToOpakeHue.

9. OOnactv OJHONUCTHOCTH HEKOTOPBIX 3eMeHTapHbIX (yHKImiL. Haiftu o6macte B KOTOpYIO

NEPEXOAMT TpPU  OTOOPAKEHUH TOCPEACTBOM (GyHKIMM W =¢ , JuHuS Z =X +i);

x- const, yl (— ¥,+¥)

10. poGHo-ymHelHbIe (DYHKIIMHA ¥ TEOMETPHYECKHe CBOWCTBA MX oToOpakeHmil. DyHkimst KyKoBCKOro.

BetBu mHorozHauneix (yHkimid. Touku BetBienus. PumanoBa moBepxHocT. Haiitu oOpa3 equHUYHOM
. lae 16

OKPY>KHOCTH TIPY OTOOpayKeHUH, OCYIIECTBIIIeMOM (GyHKIMeH KyKoBckoro: w = ) ¢z +—+.

e Z0
11. Komrmekcusiii jorapudm. Jlorapudpmudeckas ¢ynkmmsa. OOmas cremeHHas —(QyHKIHSL.
. 2

Beraucnute: Ln Qe )

12. Tlonstue unterpana. Borpocs! cyliecTBOBaHusI M BbIUMCIIEHNS MHTErpasia. CBoMCTBa.

Heonpenenénnpnii uHTErpa)i 0T (DYHKIMM KOMIUIEKCHOM TepeMeHHON. VHTerpanbHblil Jiorapudm.

BoeruncnuTe HHTErpalt: (‘)dz .

| ==

13. Unrerpamsnas  ¢opmyna  Komm.  JlokazarensctBo.  Cwmbicn.  Haiftu  uHTerpan:
1 . sinz

20 O~ 2

)2 dz , tne C — KycouHo-Tnaakuii KoHTyp JKopnaHa.

2
14. BbI4uCTUTH MHTEIPAIL: ()
c
15. Tlomstue aHamuTH4eckoi (ronomopdHOi) ¢(yHKIWH. Pa3muuHble TPAKTOBKM W WX CBS3H.
2

z )
Berancnuts unTerpan: (‘)(—X_) dz, e C — OKpPYKHOCTh |z + 1| =].
z-2N\z+i
C

dz,tne C — OKpYKHOCTb |z +i| =1.
z=-2)z+i

16. Teopema Komm. OOt ciyqaitl. Teopema Komm myist cirydast tpeyronshuka. Teopema Komm s
CITy4asi CJIO’KHOTO KOHTYpa.

17. Pan Teiinopa. Paznoxenue anamutraeckoil pyHkumu B psn Teitnopa. Pasznoxuts GpyHKIMIO B psij
Telopa no crenensM: z - a, TA€ @ - 3aJaHHOE YHUCIIO, C ONPEIEICHHEM Kpyra CXOJUMOCTH:

cos z; a :E.
4

18. Pa3znoxxenue ananmutuyeckoi (ynkuuu B psa Jlopana. Psg Jlopana. IlpaBunbHast U riiaBHas
vactu psiga Jlopana.
19. Knaccugpukanuss M30IMPOBAHHBIX OCOOBIX TOYEK OJHO3HAYHOW (YHKIHMH. YCTpaHUMas

ocobasi touka. [lomoc. CymiecTBeHHO ocobas Touka. HallT M30IupoBaHHYI0 OCOOYIO TOUYKY
1

(YHKIIUU ¥ ONIPEJICTUTD €€ BUM: z e~ .

1
20. Bsruers! anamurideckoi Gynximn. Teopema o Bbruetax. Borancnuts: Re s ———.
z -z

22. HpI/IMeHCHI/IC TCOPUU BBIMCTOB K BBIYUCIICHUIO OHpCI[eJ'IéHHLIX HHTCI'PAJIOB.
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BrruncanTe MHTErpai ¢ NOMOIIbIO TEOPEMBI BHIYETOB: bz—x—?dz , e C: |Z| =3
z-1)\z-2
c

23. IIpeoOpazoBanue Jlammaca M ero OCHOBHbIE CBOWCTBa. M300pakeHHe 3IEeMEHTApHBIX
¢byuknuii. CBolicTBa wu300pakeHus. M3o00pakeHus »smeMeHTapHbIX (yHKIuA. CBoiCTBa

n3o0pakenus. Tabmuna wu3o0pakeHuil. Haiitu u300pakeHHst q(p opuruHanos f (t),

HOJB3YACh ONpPEIEIEHUEM H300paKEeHHs: [ (t) =e®',a =a+ib.

24. OnepanuoHHoe wucuucineHue. Pemenuss 3amad  qis  auddepeHUaNbHbIX  ypaBHEHUN
OIEPALIMOHHBIM METOAOM.

25. Ilpumenenus mpeodpazoBanus Jlamnaca k pemeHuto quddepeHInanTbHbIX U HHTETPATbHBIX
ypaBHeHui. O6pamenue npeodpazoBanus Jlammaca. @opmyna MennuHa.

7.3.2. TecTOoBbIN MaTep1an ANA OUarHOCTUKU MHAUMKATOPOB OLEeHUBaHUS
chopMUPOBAHHOCTU KOMMETEHLUUN

7.3.3. OueHo4Hble MaTepuarnbl. Bonpocsl 1 3a1aHusi K JeKIUSIM U MPAKTHYECKUM
3aHATHAM. BapunanThl KOHTPONbLHLIX pa6oT. TUNoBble pacyeTbl

Pa3zoen 1. dnemenmul meopuu QynKyuil KOMRIEKCHO20 NEPEMEHHO20
1. ChopmynupyiiTe TpaBHiIa BBITIOJHEHHUS alreOpandecKuX OMepaluii HaJ KOMIUICKCHBIMU
YHClIaMU, 33JJaHHBIMU B aliredpandeckoit hopme.
2. OOBACHUTE CMBICT TEPMHUHA «II0JI€ KOMIIEKCHBIX YHCEI.
3. Kakoi#i Buz umeeT 4ncio, obpatHoe uucay z =x+iy? Kakoe KOMIJIEKCHOE YUCIO HE UMEET

obpaTtHoro?

4. Kak BBITIOJHSIOT JISJICHHE KOMIUICKCHBIX YUCEII, 3aJJaHHBIX B alireOpandeckoi ¢popme?

5. CopmynupyiiTe npaBuiio BO3BEICHHSI YUCIA i B CTENICHb C HATYypalIbHBIM MOKa3aTelIEM.

6. Kakue KOMIUJIEKCHBIE YHCJIa Ha3bIBAIOT compspkeHHbIMU? Kakoe 4uciio compspkeHo c: a)
CYMMO# JIByX KOMIUIEKCHBIX 4Hcell; 0) MpOoU3BEACHUEM JABYX KOMILJIEKCHBIX YHCEIN; B) YACTHBIM
JIBYX KOMIUIEKCHBIX YUCEN; T') CTENEHBIO KOMIUIEKCHOTO YKciia?

7. Kax BbIpakatoTcs IEHCTBUTENIbHASA U MHUMas YaCTH KOMITJIEKCHOTO YHCIa Yepe3 3TO YHCIO U
CONPSIKEHHOE ¢ HUM?

8. Kak n300pakaroT KOMIUIEKCHbBIE YKCiIa Ha TIOCKOCTH?

9. YUeMy paBHBI BEKTOPBI, H300paxarolife CyMMY U pa3HOCTh JABYX KOMIUIEKCHBIX YHCEN?

10. Kak 3anuchIBarOT KOMIUIEKCHOE YHCJIO B TPUTOHOMETpHUUYECKoi hopme? A B TIOKa3aTeIbHON
bopme?

11. Kak reomerpuuecku H300pakaroTCsl /Ba COMPSDKEHHBIX KOMIUIEKCHBIX 4Yucna? A 7JBa
MPOTUBOIIOJIOKHBIX KOMIUIEKCHBIX YUCa?

12. B yem 3akitoyalOTCsd TEOMETPUYECKHII CMBICI: a) MOJIYJs KOMILUIEKCHOTO 4Yucina; 0)
apryMeHTa KOMILUIEKCHOTO YKCIIa; B) MOAYJIS pPa3HOCTH JIBYX KOMIUJIEKCHBIX YnCen?

13. B uem pa3Huiia Mexay o0o3HaueHUsIMUA Arg z u arg z?

14. Hammmurte (GopMymnbl i BBIYMCICHHS MOIYJS W apryMEHTa KOMIUIEKCHOTO YHCIA,
3aJlaHHOTO B anre0panyeckoil popme

15. JIro00€ 1M KOMIUIEKCHOE YHCII0 UMEET MOAYJb? A apryMeHT?

16. ChopmynupyiiTe npaBuiaa yMHOXKEHHUS, JI€JICHUS U BO3BEICHUS B CTENEHb C HATYPaJIbHBIM
MOKa3aTeIeM KOMIUICKCHBIX YHCE, 3a/IaHHBIX B TPUTOHOMETPUIECKOM popme.

17. CkOabKO KOpHEW n-i CTENEHM MOKHO M3BJEYb U3 KOMIUIEKCHOTO YHMCJIAa, OTIIMYHOIO OT
HyJs? ['1e pacnonararotcs TOUKH, H300pa)aroliye 3TH yucia?

18. Hamumurte ¢opmyny KOpHS #-H CTEHNEHHM M3 KOMIUIEKCHOTO YHCJa, 3aJaHHOTO B
TPUTOHOMETPUYECKOU (opme.

19. Jlaiite onpenenenne PyHKITMU KOMILJIEKCHOTO TTEPEMEHHOTO.

20. KakoBo reoMeTpu4eckoe UCTOJIKOBaHNE (DYHKIIMY KOMILJIEKCHOTO TIEPEMEHHOT0, 3aJJaHHOHN B
obnactu D?
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21. Onpenenure, 4YTO O3HAYAIOT CJIOBA «PYHKUMA W = f(z) KOMIUIEKCHOIO II€PEMEHHOIO
HENPEPHIBHA B TOYKE Z ) ».

22. Haiite ompeneneHue mpenena GyHKIMA KOMIUIGKCHOTO NEPEMEHHOro: a) B TOUke a; 0) B
Touke ¥ .

23. O065acTv OJHOIMCTHOCTA HEKOTOPBIX AJIEMEHTAPHBIX (PYHKIIH.

24. Kak HaiiTi 00pa3 nuauu [, 3a1aHHO apaMeTpUYeCKUMHU YpaBHEHUSMH, TIPU OTOOpasKeHUH
W =f(z)?

25. Kakoe oToOpakeHHe TUIOCKOCTH B ce0s 3amaeT PyHKIus w =kz + ¢, eciia a) k =0; 0) ¢ =0,
|k| =1;B) ¢ =0, argk =0;T) k =1?

26. Jlaiite omnpenenenue: a) auddepeHUpyeMolt (PYHKIIMH OJHOTO JEHCTBHTEIHHOTO
nepeMeHHoro; 0) auddepeHupyeMoil (yHKIMU ABYX JIEHCTBUTENBHBIX IEPEMEHHBIX; B)
nuddepeHnrpyemMoit GyHKIIUHA KOMIUIEKCHOTO TIEPEMEHHOTO.

27. Jlaiite onpenenenue Nporu3BOAHON (PyHKIIMN KOMIUIEKCHOTO MTEPEMEHHOTO.

28. Kak cBszaHel Mexay co0oil  TpeOOBaHMsI — CYyIIECTBOBaHUS  MPOM3BOJHOM U
Qg depeHIpyeMocTH PYHKINU KOMIUIEKCHOTO ITEPEMEHHOTr0?

29. Moxet nu ObITh (YHKIHS KOMIUIEKCHOTO TepeMeHHOTo AuddepeHInpyeMoil B TOUYKax
paspsiBa?

30. Harumue dhopmyny mist mpupamienus auddepeHnupyeMoit GyHKIUH.

31. Cnenyer mu wu3 nuddepeHmpyeMoctd (QYHKIMH KOMIUIEKCHOTO TEPEMEHHOTO
mudepeHIpyeMOCTh €€ JICHCTBUTEIRHOM M MHHUMOW dYacTed Kak QyHKIMA JBYX
JIeCTBUTENBHBIX TEPEMEHHBIX?

32. 3anummre ycioBus Komu-Pumana.

33. I'nme B BeIBoAe ycnoBuii Komm-Pumana ucnonsdyercs auddepenunpyemocts ¢GyHKIUU
w=f(z).

34. Kakue (GyHKIHUM IBYX JEHUCTBUTEIHHBIX IEPEMEHHBIX HA3bIBAIOT TAPMOHUYECKUMHU?

35. Kak cBsi3anbl MexIy cOOOW MOHATUS TapMOHMYECKOW (YHKIMM JBYX JE€HCTBHUTEIbHBIX
MEPEeMEHHbIX M JBAXIbl HENPEpbIBHO AuddepeHuupyeMoil GyHKIUM KOMIUIEKCHOTO
NIEPEMEHHOT0?

36. Kak nmo 3amaHHoOi rapMoHMYecKON (DyHKUMU HAWTHU CONPSDKEHHYIO C HEM TapMOHHUYECKYIO
¢byHkuuo?

37. B 4eMm 3akiodaeTrcs TIE€OMETPUYECKHMH CMBICI apryMeHTa M MOIYJsl NPOU3BOJHOM
muddepeHpyeMoii GyHKIMHA KOMILIEKCHOTO IEPEMEHHOT0?

38. OnuiuTe MeToa KOH(POPMHBIX 0TOOpaKEHUH B PU3NYECKUX 3a/1adax.

39. [aiite onpenenenue jorapupma B KOMILUIEKCHON 00JIaCTH.

40.Kak Beipakaercs jorapudmM KOMIUIEKCHOTO YHCJIa Yepe3 €ro MOLyJib U apryMeHT?

41. 3amaet 11 COOTHOIICHUE W = Lnz (YHKIIUIO KOMILJIEKCHOTO TIEpEeMEHHOr0? A COOTHOIICHUE
w=Inz?

42. Ha xaky1o 06sacth oToOpaxkaeT QyHKIUS W =Inz KOMIUICKCHYIO TUIOCKOCTh, pa3pe3aHHYIO
BJI0JIb OTPULIATENIBHON JEHCTBUTEIBLHON MOIyOCH?

43. Obmas crenenHas GyHkIms. KakoBbl 0COOEHHOCTH €€ orpeeeHus ?

44. DnemeHTapHble GYHKIIMA KOMIUIEKCHOTO TIEPEMEHHOTO M MX OTOOPasKCHHSI.

45. lpoOHO-TuHEIHBIE (GYHKITUN U TEOMETPHUECKHUE CBOMCTBA UX OTOOpaKEHUH.

Pazoen 2. Humezpanwvt u paow Teitnropa u Jlopana
1. 3anumute hopmymsl Ditiepa B KOMIUIEKCHOW 00JIacTH.
2. aiiTe onpezeseHre HHTErpaita OT KOMIUICKCHON (YHKIIUH 110 OTPE3KY.
3. Hanmumure ¢popMyity OLIEHKH HHTErpana KOMIUIEKCHOW (PYHKIUMHU IO OTPE3KY.
4. aiiTe onpezieieHHe HHTErpaia KOMIUIEKCHON (DyHKIIMU BIOJIb KPUBOM.

5. Uemy paBHO 3Hau€HUE UHTErpaja c‘)d_z’ €CJIi KOHTYP:
z-a
r
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a) HE OXBAaThIBAET TOUKY a; 0) OXBaThIBAET TOUKY d OIMH Pa3 U OOXOIUTCS MPOTHB YaCOBOU
CTPEJIKH; B) OXBATHIBACT TOUKY d OJIMH Pa3 U 0OXOAUTCS TI0 YACOBOM CTpeske?

6. Chopmynupyiite HHTErpanbHyto Teopemy Komu 11t 01HOCBSI3HON 00J1acTH.

7. I'me B nokaszatenbCTBE TeopeMbl Komm HMcnonp3yercs NPEeArnoiaoKEeHHE O HENpEPBIBHOCTH
IIPOU3BOIHOMN?

8. Cdopmynupyiite HHTErpaibHyt0 Teopemy Komm niasi MHOTOCBsI3HOM oOmactu. Kakum
o0pa3oM Tpu JOKa3aTeNbCTBE OJTOM TeOopeMbl MHOTOCBs3Has 00JacTh MpeBpalaeTcs
OIHOCBSI3HAs?

9. laiiTe onpexaeneHne nepBooOpazHON A1l PYHKLIUU KOMIUIEKCHOTO IEPEMEHHOTO.

10. Besikas nu HenipepbIBHAS GYHKIUS KOMIUIEKCHOTO TIEPEMEHHOT0 UMEET IepBo00pa3Hyto?

11. Kak BbpaxaloTcs ¢ [OMOLIbIO  HMHTErpaja  IMepBoOOpasHbIE  HEMpPEpbIBHO
muddepeHIUpyeMbIX (PYHKINNA KOMIUIEKCHOTO MEPEMEHHOI0?

12. beckoneunas nuddepeHpyeMocts aHanuTHueckoi ¢pynkuuu. Teopema Mopepa.

13. aiiTe onpeeneHne CTEIIEHHOTO Psiia B KOMIUIEKCHOW 00J1acTH.

14. TIpu KaKoM yCJIOBUM CTETIEHHOM P/l HA3BIBAETCS CXOIALMIMMCS B TOUKE Z, 7

15. OnummMre 0671aCTh CXOMMOCTH CTEIIEHHOTO PAAZia C LIEHTPOM Z| .

16. Kakoe unciio Ha3bIBa€TCs pailyCoOM CXOAUMOCTH CTEIIEHHOIO psa?

17. KakoBa 007acTh CXOUMOCTHU CTEIIEHHOTO psifia, eciu R =¥ 7

18. JlaiiTe ompeneneHue paBHOMEPHON CXOAMMOCTH (YHKIIMOHAIBHOIO Psifa B KOMILIEKCHOMN
o0macTH.

19. Moxer 11 cymMMa CTENIEHHOTO psAJia UMETh Pa3pbIBbl B KPYTe CXOAUMOCTH 3TOr0 psija’?

20. [laiiTe onpenenenne QyHKIMN KOMIIJIEKCHOIO IEPEMEHHOI0, aHAIUTUYECKOM B TOUKE Zj .
21. Harmumute dhopmyny HepaBeHCTB Kormu 11 k0ahPHUITMEHTOB CTENEHHOTO psia?
22. Hanmmure pan Teiinopa A aHanuTHYeCKON QyHKIIUM C HEHTPOM Z| .

23. ChopmynupyiTe TeoOpeMy €AMHCTBEHHOCTH JIJI aHATUTHICCKUX (yHKITHA.

24. Teopema JInyBuiis. Anredpanueckas 3aMKHYTOCTb I10JISI KOMITJIEKCHBIX YHUCEJL.

25. Chopmynupyiite Teopemy Kormu (cimydait cio)XKHOTO KOHTYpa).

26. OTo6paxkenus: MHOTOYyTOIBHUKOB. Chopmynupyiite Teopemy Kpucroddens-IBapra.
27. B yeM cOCTOMUT CMBICT HHTETpabHOU Gopmysl Koru?

28. U3 xakux yacteit coctout psif Jlopana?

29. B kako# 0071aCcTH BO3MOXHO pa3lIoKeHUE aHATUTHYESCKOW PpyHKIMuU B psaa Jlopana?
30. Jaiire x1accupuKaIMio H30JIMPOBAHHBIX OCOOBIX TOUEK OJHO3HAYHON (PYHKIIUH.

31. Pan Jlopana B OKpeCTHOCTH OECKOHEYHO yIal€HHON TOUKH.

32. Chopmymupyiite Teopemy COXOIKOTO.

33. CMBICH PUHIIUIT MAKCUMYMa MOJTYJISl aHAIMTUYECKON (DYHKIAN?

32. Chopmynupyiite Teopembl Beiiepiirpacca 0 paBHOMEPHO CXOJSIMXCS PSIaX AHATUTHYCCKHX
bynxumit?

33. Hynu ananutnueckoit pyukiun. [Topsgok Hyos.

36. ChopMynupyiTe TeOpeMy €AMHCTBEHHOCTH /I aHATUTHICCKUX (yHKIIHA.

37. B ueM cMBbICI aHAIMTUYECKOTO MTPOJOJIKEHUS?

Pa3zoen 3. Botuembul u ux npunoxcenus
1. Yro naseiBaetcst BbruetoM Gyukuun W = f(z) B Touke a?

2. Tlpu KaKoM yClIoBUH CyliecTBYeT BbiueT pynkiuun W = f(z) B Touke a? UeMy OH paBeH, eciu

dbyukmus muddepeHnupyema B TOuke a’?
3. Kak BwIpakaercs uHTerpal (YHKIUU 1O KOHTYPY dYepe3 BBIYCTHl (PYHKIIMH B TOYKAX,
JeKalX BHYTPU 3TOrO KOHTypa?
4. ChopMynupyiTe U TOKAKUTE TEOPEMY O BbIUETAX.
5. Beruet pyHKIIMU OTHOCUTEIBHO MOJIOCA.
6. YKaxxuTe NMpUMEHEHHs] TECOPUH BBIUYETOB K BEIYHCIICHUIO OTPEACIIEHHBIX MHTETPaJIoB.
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7. B ueM 3aKiro4yaeTcs PUHLMII apryMeHTa?

8. Chopmymnupyiite Teopemy Pyrie.

9. Kak pa3noxxutb MepoMopdHYyI0 (QYHKIHIO Ha 3JIeMEHTapHbIE APOOH.
10. Uto Takoe mepoMopdHas GyHKIHs?

Pasoen 4. Ocnosnvie nonamus u Memoovl OnNePayULOHHO20 UCHUCTICHUSA
1. Yro Ha3zpiBatoT opuruHanoM? YTo Ha3bIBAIOT H300pakeHueM?
2. [IpuBenure npumep GyHKIMU XeBUCAKHA U BBIYUCIUTE €€ OPUTHHAT U U300paKeHHE.
3. Kak BocCTaHOBUTH OPUTHHAI 10 €T0 U300paKEeHUI0. YKaXUTe 00LIMe XapaKTePUCTUKH.
4. CpoiictBa nmpeobpazoBanus Jlamnaca.
5. Tabnuna uzobpaxkenuit. I3o0paskeHus syieMeHTapHbIX QyHKUINHT.
6. IIpumenenus npeobpazoBanus Jlamnaca k pemenHuto TudepeHIaIbHbIX 1 HHTETPaIbHbIX
ypaBHeHui. Kak oHu cBsizanbl ¢ 3agadeit Komm?
7. Hanumure ¢popmyiny MesnHa.

Paszoen 5. Ilpumenenun u npunodicenus aHaIUMuU4ecKux QYHKyuil K
Peutenuio pa3iuyHbx 3a0ay
1. Kak cBs3ana o6mas 3a1a4a [{upuxie Ha IIOCKOCTH ¢ TAPMOHUYECKUMH (PYHKIUAMU?
2. B yeM 3aKkiIr04eH CMBICH KJIaCCUYECKOM 3aaauu Jupuxiie Ha MIOCKOCTH?
3. Kakas ocobeHHOCTh 065acTi HaOMroAaeTcs B oomieit 3agaue Jupuxie?
4. CkoapKO penieHunit umeeT obmias 3agava Jupuxie? B kakom cinydae?
5. Hanmmure ¢opmyny Ilyaccona u MeTos ero BeIYUCICHUS?
6. Kaxk cBsi3anbl pemenue oomeit 3aaaun Jupuxie u uaterpan [lyaccona?

BapuaHTbhI KOHTPOJIBHBIX padoT

KonTpoasnas padora Nel
Bapuant Ne 0

1.  BbIUMCIHTH BCE 3HAYEHUS KOPHSA: /- 2 +2i

2. DBbIICHUTH Kakas JHHHS 3a/laHa ypaBHEHUEM M HM300pa3uTh 3Ty JUHUIO Ha YEPTEKe:
z :(1- i)t+i; (— ¥ <t<¥)

3. Haiitu npou3BoIHYIO YKa3aHHOW (PYHKIIMW M BBISICHUTH €€ aHAJTUTHYHOCTh B KaKUX-HUOYIb

— 2 2
TOYKaX INIOCKOCTU: W =X~ +1)

a+i 0
4, BI)I‘II/ICJ'II/ITI) =

2o

KonTpoabHasi padora Ne2
Bapuant Ne0

. e
1. Bbluucauts uHTETpa: 02—1 dz rne C — OKpyKHOCTb |z| =
Z -
c
2. Haiitu paguyc CXOJIUMOCTH CTEIIEHHOTO psifia M UCCIEA0BATh €r0 MOBEICHUE HA TPAHUIIE
n -
KpyTra CXOJMMOCTH: )™ F(Z ~-3)" .

3. Paznoxuts B psn Telinopa B OKpecTHOCTH TOUKH Z = O QpyHKLUIO U yKa3aTh, Ie

CHPAaBEJIMBO PA3NOKEHUS: -7y —y -

4. Beruucmuts BeraeT f (2) = Lz B Touke (-1).
zZ+z
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KonTtpoubnas padora Ne3
Bapuant Ne(

1. Halitu u3onupoBaHHbIE O0COOBIE TOYKM AaHAIIUTUYECKOW (DYHKIIUU M BBISICHUTH MX XapaKTep:
1- cosz

sin’ z
z
2. Paznoxurts B psia JlopaHa naHHYIO QYHKIMIO B YKa3aHHOM KOJIbLIE (_'X—:"), 1< |z| <3.
z-ifz+

3. Haiitu u3obpaxenue GyHKIUU SINWI, e W - KOMILIEKCHOE YHCIIO.

KoMmieKT npuMepHBIX THIIOBBIX PacyeToB.

.3
1. Haiitu Re;, eClii z :8@;2. 2. Haittu Rez, ecn z ZL.
el+ig 1+
. 1 . — 1
3. Haiitu Imz, ecim z =——. 4. Hatitn Imz, z = .
1+i 1-2i

5. Haiitu Momynib 1 apryMeHT KoMIuieKkcHoro yucna z =(1 - \/E)i ,z=i-1,z=I1-3i,
z=-1-2i,z=bi (b" 0), z=2+5i

6. Haiitu cymmy umcen z, =3- 2iu z, =5+2i, z, =-4+2inz, =1-8i
7. Haiitn yacTHOE OT nenenus z, =3+2i Ha z, =2-1i, z, =l-i Ha z, =1 +i

8. Haiitu Bce 3HaUeHUS CIEYIOUX KOPHEN U MOCTPOUTD UX: i/f ; 3\/; A1 Y-8 4l1-10;
B3+4i -242i; Y- 4430

9. 3anmcarh B TPUTOHOMETPUYECKOM Popme uucio z =-1-1i, z =i(c0sg- isin E)

10. Bersacaurb PeOMCTpI/I‘-IeCKI/Iﬁ CMBICJI YKa3aHHBIX COOTHOIIICHHUM:

a) |z- z)| <R;

z- zO|>R;

z- zo|:R;

6) |z- 2| +|z+2| =5; |z- 2|- |z +2[>3;

z- Z1| =|z- z,

2

B) Rez>0; Imz£1;

Rez|<1;

Imz|£1; O<Rez<l;

z-i|>1;0<|z+i|<2;0<argz<%.

r) |z|£1;

11. loka3zath aOCONIOTHYIO CXOUMOCTD CJICAYIOIIUX PSIIOB:

H s n ¢ 2n-1)! " 1
a) gqnz", Z|<1, -¥ <a<¥;0) ainz", z|<e;B) #Z—n, z|£—;
= a3 n n=l (n') 1 +z 4
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¢ z(z+1)..(z+n)

' ,Rez<-1.
n
n=l .

12. Yoenutses B nudpepeHIupyeMoCTy CIEeayIOMUX GYHKIUN U HAUTH UX TPOU3BOAHbIE:

a) (1+it)’, - ¥ <t<¥;06) (1+iﬁ)3, t>0;B)e", -¥<t<¥;r) L, -¥ <t<¥
t+i

13. BpIuncauTh HHTErpabl:

Lt

! Ly p
1 +it ;
a) l+it)*dt;0) ¢ dt;B) &ye "dt;r)
Od Ooi - it 9 Ooi + it
14. Haiitu, rae guddepeHnupyeMsl cieayonue QyHKIUN, 1 HAHTH U3 IPOM3BO/HbIE:

e” +1 1 cosz -
a) tgz ; ctgz; ——; 6) ; — R
e -1 1gz +ctgz cosz- sinz

15. BoccTanoBUTH peryssipHyto GpyHKIu0 f(z) 1o 3aJjaHHOM QyHKIMH:
a) Re f =x’ +6x7y- 3xp”> - 2y°, f(0)=0;6) Re f =e*(xcosy- ysiny), f(0)=0;
B) Re f =xcosx >hy + ysinx >hy, f(0) =0;r) Im f =ycosy >hx+xsiny >hx, f(0)=0.

16. Jlokasatk, 4To cieayromue GyHKIIMH He UMEIOT IIEpPBOOOPa3HbIX B 001aCTIX. YKa3aHHBIX B
CKOOKax:

a) l’ 0<|{<¥);6) 1. Ll’ (()<|Z|<1);B)ﬁ (0<lg<D; r) -, (0<|z<¥).
z z z-= z(1-

17. C nomouipto uHTErpaipHoi (opmyisl Komm BBIMUCIUTH HHTETpajbl (BCe OKPYKHOCTU
00XOJISATCSI IPOTHB YaCOBOM CTPEIKH):

dz dz cosz dz
a) @O sinz——;06) ¢ ; B) —dZ D) O —d 0
|:+?:3 Z+1i |—’|92 z5+i |- |02 z7-1 |__|:4 -p° +?:1 (1+z)(z- 1)’

8. NMepeyeHb OCHOBHOW M AOMNONTHUTENBLHOW Y4eOHON NuTepaTypbl, He06xoaMMon
Ansi OCBOEHUS AUCLUUNNUHBLI (MoAayns)

8.1. OcHoBHas nuTeparypa

1. AxrtamoBa, C. C. Teopus ¢GyHKIUH KOMIIJIEKCHOTO IE€PEMEHHOI0 : Yy4eOHo-
metonuueckoe nmocodbue / C. C. Axramona, E.K. Jleitnaptac, A. I1. Jlanun. - Kpacnosipck : Cuo.
denep. yu-t, 2020. - 100 c. - ISBN 978-5-7638-4330-9. - Tekcrt : anexrponnsii. - URL:
https://znanium.com/catalog/product/1816573 - Pexum goctyna: no nognucke.

2. Koran, E. A. Teopus O¢yHKIHUNA KOMIUIGKCHOM TICGPEMEHHOM M OIEparmOHHOE
ucuncnenue : yueoHoe nocodbue / E. A. Koran, I'. C. XKXykoBa. — Mocksa : UTHOPA-M, 2020.
— 180 c. — (Bricmiee obOpazoBanue: bakamaBpuar). - ISBN 978-5-16-015816-7. - Texkcr :
anektponHbiid. - URL: https://znanium.com/catalog/product/1058889 - Pexum goctyna: no
noanucke.
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3. CemnukoB, A. I'. Teopuss QpyHKIMH KOMIUIEKCHOM mepeMeHHoW: ydeOHuk / A.Tl.
CpemankoB, A.H. Tuxonos, - 6-¢ u3g. - Mocksa : ®USMATIINUT, 2010. - 336 c.: ISBN 978-5-
9221-0133-2. - Tekcr : snexrponnsiid. - URL: https://znanium.com/catalog/product/544573 -
Pexum goctyna: no noanucke.

8.2. lonosiHMTE/ILHAS JIUTEPATypa

1. Manemuea, H. b. ®OyHKIUM KOMIUIEKCHOTO MEPEMEHHOr0 [DIEKTPOHHBIM pecypc] :
VYueb. nnsa By3oB./ H. b. MansimeBa, O. P. Pozennops ; [log pea. 3. P. Po3ennopHa. - Mocksa :
OU3SMATIIAT, 2010. - 168 c. - ISBN 978-5-9221-0977-2. - Texkcr : anexrponnsid. - URL:
https://znanium.com/catalog/product/544726 - Pexvum gocTyna: no nognmcke.

2. IlonoBunkuH, E. C. Teopus ¢pynkuuii koMmisiekcHoro nepemenHoro : yueonuk / E. C.
[lonoBuHkuH. — 2-e¢ u3A., nepepad. u gon. — Mocksa : UHOPA-M, 2023. — 253 c. —
(Bricuiee obpazoBanue: bakanaspuar). — DOI 10.12737/1845987. - ISBN 978-5-16-017359-7.
- Tekcr : smextponnbii. - URL: https://znanium.com/catalog/product/1913992 - Pexum
[ocCTyna: no NoAnucke.

9. TpeboBaHusA K yCnoBusM peanusauum paboyen nporpammbl QUCLMNIIUHBI
(moayns)

9.1. O6wecucreMHble TpeboBaHUA

AneKTpoHHasA nHopMaLMOHHO-0Opa3oBaTenbHasa cpeaa ®rboy BO
«KYry»

Kaxgbin obyvarowminca B TeyeHMe Bcero nepuoda obydeHusa obecneveH
NHONBMAOYANbHBIM  HEOrPaHU4YEHHbIM OOCTYNOM K 3fIEKTPOHHOM WMH(OPMaLMOHHO-
obpasoBaTtenbHon cpeae (ONOC) YHuBepcuteTa ns nodom TOYKU, B KOTOPOM MMEETCS
AOCTYNn K MHGOPMALMOHHO-TENIEKOMMYHMKALUNOHHON ceTn «WMHTEepHeT», Kak Ha
TeppuTopun YHUBeEpcuUTeTa, Tak 1 BHE ee.

®yHkumoHmpoBaHne IAMNOC obecneuvrmBaeTcs COOTBETCTBYHOLUMMU CpPeAcTBaMMU
MHPOPMALIMOHHO-KOMMYHUKALMOHHBLIX TEXHOSOMMA 1 KBanudukaumen paboTHUKOB, ee
ncnonb3ywwnx u nopaepxusatowmx. dyHkunmoHuposaHne INOC cooTeBeTcTBYET
3akoHogaTenbcTBy Poccuinckon denepaumn.

Apgpec ouumansHoro canta yHusepcuteTta: http://kchgu.ru.

Appec pasmelrteHna ANOC b0y BO «KUIlMY»: https://do.kchgu.ru.

ONeKTPOHHO-6MGNNOTEeYHbIE CUCTEMbI (INEKTPOHHbIE OUGNNOTEKN)

Y4yeOHbIN HauvmeHOBaHMe AOKYMeHTa C yKazaHMeM Cpok pencreus
rog PEeKBU3UTOB OOKYMeHTa
2026-2027 DnekTpoHHO-0nbHoTeuHas cucrema OO0
y4eOHBIN To] | «3HaHUYMY. C 02.06.2026r.
Jlorosop Ne 332 36¢ ¢ 02.06.2026r. 0o 01.06.2027r.
DJIeKTPOHHBIN aapec: https://znanium.com
2026-2027 DneKTpOHHO-0MOMHoTeYHas cucteMa «JIaHbpy.

ot 26.02.2026r.

yueOHnbiii o | JoroBop Ne 12 ot 26.02.26r. 70 31.01.2027r.

OnekTpoHHBIN anpec: https://e.lanbook.com
2026-2027 DnexTpoHHO-0nbauoreyHas cucremMa KUI'Y.
yueOHsbiii rog | [lonoxenue 06 Ob yTBepkIeHO YUeHBIM COBETOM

ot 30.09.2015r. Tpotokon Ne 1. becepotimnpiii
OnextpoHHbId aapec: http://lib.kchgu.ru
2026-2027 Hanmonanwsnas snextponnas 6udnauorexa (HOB).
yueOHbiii o | Jorosop Nel01/HOb/1391-1m ot 22. 02. 2023 1. beccpounslii

DIEeKTPOHHBIN ajpec: http://rusneb.ru
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2026-2027 Hayunas snexktponHast 6ubianoTexa
y4eOHBIN TOJT «ELIBRARY.RUy. JInunieH3M0OHHOE cOTIallleHIE
Nel5646 ot 21.10.2016 .
OneKTpoHHBbIN aapec: http://elibrary.ru
2026-2027 OnextponHsii pecypc Polpred.comO630p CMU.
y4eOHBIN TOJ Cornamenue. becrinatHo. beccpounbiii
DneKTpOHHBIN ajpec: http:/polpred.com

beccpounsblii

9.2. MaTepmuanbHO-TeXHUYECKOE U y4yeOHO-MmeTOoANYecKoe obecnevyeHne
ANCLUNIINHBI

3aHATMA NPOBOAATCA B YY4eOHbIX ayauTopusix, MpedHasHayeHHbIX Ans
NpoBeAEeHUS 3aHATUIN NEKLNOHHOIO N MPakTUYeCcKoro Tuna, KypcoBoro npoekTMpoBaHus
(BbINONHEHNS KYpPCOBbLIX paboT), rpynnoBbIX W WHAMBUAYANbHbIX KOHCYNbTaLWW,
TEeKyLLLero KOHTPONsa U MPOMEXYTOYHOW aTTectaumMm B COOTBETCTBUMM C pacrnvcaHuem
3aHATMM No obpasoBaTenbHoOM nporpamme. C onucaHMem OCHAaLEHHOCTU ayauTopun
MOXHO O3HaKOMWUTbLCHA Ha canTe YHUBepcuTeTa, B pasaene maTepuanbHO-TEXHUYECKOro
obecrneyeHnsa UM  oOcCHalWeHHoCcTM obpasoBaTenbHOro npouecca MO  agpecy:
https://kchgu.ru/sveden/objects/

9.3. Heo6x0A4UMbIN KOMMNJIEKT JIMLLEH3UOHHOIO NMPOrpaMMHOro oéecnevyeHus

:MicrosoftWindows (JTuueHnsns Ne 60290784 ), 6eccpoyHas
MicrosoftOffice (JlTuueHans Ne 60127446), 6eccpoyHas
“ABBY FineReader (nuuensus Ne FCRP-1100-1002-3937), 6eccpoyHas
" CalculateLinux (BHecéH B EPPI Mpukasom MuHkomesasun Ne665 ot 30.11.2018-
2020), 6eccpoyHas
_Google G Suite for Education (IC: 01i1p5u8), 6eccpoyHas
Kaspersky Endpoint Security. [Oorosop Ne0379400000325000001/1 ot
28.02.2025r. Cpok gencraums nuueHamm ¢ 27.02.2025r. no 07.03.2027r

9.4. CoBpeMeHHble npoceccuoHanbHble 6a3bl AaHHbIX U
MH(OPMaLUOHHbIE CNPaBOYHblIEe CUCTEMbI

. ®epepanbHbiv nopTan «Poccunckoe obpasoBaHuer- https://edu.ru/documents/

2. EanHas konnekumsi umdpoBbix obpasoBaTenbHbix pecypcoB (EanHas konnekums
LIOP) — http://school-collection.edu.ru/

3. basbl AaHHbIX Scopus n3gaTenbcTBa
Elsevirhttp://www.scopus.com/search/form.uri?display=basic.

4. TopTtan ®enepanbHbIX rOCYyAapCTBEHHbIX 06pa3oBaTesbHbIX CTaHAAPTOB BbICLLErO
obpasoBaHus - http://fgosvo.ru.

5. ®depepanbHbIin LEHTP WHMOpMaUNOHHO-0Opa3oBaTenbHbix pecypcos (PLIMIOP)
—http://edu.ru.

6. EamvHas konnekumsi umdpoBbix obpasoBaTenbHbiXx pecypcoB (EanHas konnekums
LIOP) — http://school-collection.edu.ru.

7. WHdopmaumnoHHas cuctema «EguHoe okHO pgoctyna Kk obpasoBaTenibHbIM

pecypcam» (MC «EamHoe okHO») — http://window/edu.ru.

—

10. Ocob6eHHOCTHN opraHnsauumm 06pasoBaTeanoro npouecca ansa nuy
C orpaHn4YeHHbiIM BO3MOXHOCTAMM 300POBbLA

B ®oI'lBOY BO «KapavaeBo-Yepkecckuin rocyaapCTBEHHbIM YHUBEPCUTET UMEHU
Y.A. AnueBa» co3gaHbl YCnoBus ANS  MOfyyYeHus Bbicwero obpasoBaHus Mo
obpasoBaTtefnbHbIM MporpaMMmam O0Yy4YarLUXCA C OrpPaHUYEHHbIMU BO3MOXHOCTSIMU
3nopoBbs (OB3).

20



http://elibrary.ru
http://polpred.com
https://kchgu.ru/sveden/objects/
https://edu.ru/documents/
http://school-collection.edu.ru
http://www.scoрus.сom/search/form.uri?disрlay=basic
http://fgosvo.ru
http://еdu.ru
http://school-collection.edu.ru
http://window/edu.ru

CneumnanbHble ycnosust ansa nonydeHuns obpasosanusa no OMNBO obyyatowmmmca
C OrpaHuYeHHbIMW BO3MOXHOCTAMW 300pOBbsA onpefdeneHbl  «[lonoxeHvem 06
0byvyeHnn nuu ¢ OB3 B KYI'Y», pasmelleHHbIM Ha canTe YHuBepcuteTa no agpecy:
http://kchgu.ru.

11. JlucT peructpaumm nuameHeHNn

B pabouyen nporpamme BHECEHbI crieayolmne N3AMeHEHNS:

[data n Homep
NPOTOKOSa YYEHOro [Data n Homep
coBeTa chakynbTeTa/ NPOTOKOMa y4eHOoro
MHCTUTYTA, HA KOTOPOM coBeTa
N3meHeHne ObINn paccMOTpPEHbI YHuBepcurteTa, Ha
BOMNpPOCHLI O KOTOPOM ObInu
Heo6xoAnMoCTH yTBEpXAEHbI
BHECeHUs1i uameHeHnn B | nameHenusn B ONBO
onBeoO
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