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CocraBurenb: KaHj. Gpu3.-MaT. HayK, 1o1eHT MamuyeB A.M.

Pabouas mnporpamma aucHMIUIMHBI cocTaBieHa B cooTrBercTBUM ¢ PI'OC BO 1o
HanpasieHuto noarotoBku 44.03.05 Ilemarormueckoe oOpazoBanue (C ABYMS HPOQUIIMU
MOJTOTOBKU), YTBEP>KICHHOTO MpHKa3oM MuHucTepcTBa oOpa3oBaHus M Hayku Poccuiickoit
®enepanun ot 22.02.2018r. Nel125, ¢ usMeHeHUsIMH U JONOJIHEHUAMH OT 26.11.2020r., No 1456,
ot 8.02.2021r., Ne83, Ha ocHOBaHMH Y4EOHOTO TUTaHA MOJTOTOBKH OaKajJaBpOB 110 HAIIPaBJICHUIO
44.03.05 Ilemarormueckoe oOpa3oBaHue (¢ AByMS MNPOGUISIMU TOJATOTOBKH), MPOQHUIIb:
«Matemaruka; HHPOpPMAaTUKay, JJIOKaIbHBIX akToB KUI'Y.

Pabouas mporpamma paccMOTpeHa M YTBEp)KJcHA Ha 3acelaHuu Kadenpsl anreOpbl U
reomerpun Ha 2025-2026 yuebnblit roa, mpotokos Ne_8 ot 10 ampens 2025r.
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1. HaumeHoBaHUe TUCHUILIMHBI (MOYJIs1):

Teopust pyHKUMIH KOMILIEKCHOTO IIEPEMEHHOI0

Lesbro n3yueHus: TUCHMILIMHBI SABISETCS:

- TEOPETHYECKOE M MPUKIIAJHOE OCBOCHHE CTYJIECHTAMHU OCHOBHBIX pa3/ejoB TEOPHH
(GYHKIUH KOMIUIEKCHOTO IEPEMEHHOIro, HEOOXOJUMBIX [Uld IIOHMMaHWs €€ pOoJu B
po(hecCHOHANTLHOM e TEIbHOCTH,

- o0ecrieyeHne KaueCTBEHHOH MOJrOTOBKU OakalaBpOB HA OCHOBE IPUMEHEHUS METO/I0B
00y4YeHHsI, XapaKTePHBIX Il TEOPUH (QYHKIUN KOMILJIEKCHOTO MIEPEMEHHOTO;

- (hopMupoOBaHUs MaTeMaTHYECKON KyJIbTYpbl MBILIUIEHHS, CIOCOOHOCTH K 000O0IIEHUIO,
aHaJU3y, BOCIIPUATHIO HH(POPMALIUH, TOCTAHOBKE LIEIH U BBIOOPY ITyTeH €€ TOCTUKECHHUS;

- OCBOEHHE OCHOBHBIX METOAOB TEOPUH (YHKIMH KOMIUIEKCHOTO IE€PEMEHHOTO,
OPUMEHSEMBIX B pEIIeHHH NPO(EeCCHOHANBHBIX 3a/a4, HCCIIEAOBATEILCKON NeATENbHOCTH B
obsactu 0O6pazoBaHMS.

JUist TOCTHKEHUS 1IENTN CTABATCS 3a/1a4H:

- U3y4UTh HEOOXOAUMBIM NOHATUIHBIN annapaT JUCIMILINHBI,

- chopmupoBaTh yMEHHUS JIOKa3biBaTh (AaKTBI W TEOpeMbl TEOpUH (PYHKUIUI
KOMILJIEKCHOT'O IIEPEMEHHOT0;

- chopMupoBaTh YMEHHS pPelIaTh TUIIOBBIC 33/1a4M OCHOBHBIX Pa3zeiioB TEOPUHU (HYHKIUI
KOMILJIEKCHOT'O IEPEMEHHOT0;

- (opMupoBaHue mpencTaBieHN 00 OCHOBHBIX MOHSATHIX M METOJIAX TEOpUH (YHKIUI
KOMIIJIEKCHOT'O TIEPEMEHHOT0, TAKUX KAaK — aHAIUTHYECKHUEe (PYHKIMH, KOMIUIEKCHBIM MHTErpal,
psansl Teitnopa u Jlopana, 0coOble TOUKH, BBIYETHI, ONIEPALIMOHHOE UCUHUCIICHUE;

- TOJY4YUTh HEOOXOAMMBIE 3HAHHUA M3 OOJIACTH Teopuu (YHKIMHA KOMIUIEKCHOTO
NEPEMEHHOTO  JUIS  JajJbHEWIero CaMOCTOSTEIBHOTO  OCBOCHHSI  HAyYHO-TEXHHYECKOU
uHpOpMaInH;

- OCBOEHHE KOMIIETEHIINI B 001aCTH TEOpUH (PYHKIIHUI KOMIUIEKCHOTO MTEPEMEHHOTO.

2. MecTo nuCHUILINHBI (MOYJIS1) B CTPYKTYpe 00pa30oBaTeIbHO MPOrpaMMbl

Hucuunnuna b1.0.07.10 «Teopus QyHKIMI KOMIIEKCHOTO TIEPEMEHHOT0» OTHOCHUTCS K
65oky — «bnok 1. Jluctuniauasl (MOIYIH)», K 00s3aT€IbHON YacTH, MPEeIMETHO-METOANYECKUN
Moy .

JlucuuniauHa (MOJyJib) U3ydaercss Ha 3 Kypce B 6 ceMecTpe.

MECTO JUCHUMIIJIMHBI B CTPYKTYPE OIIBO

HNunekc ‘ b1.0.07.10

TpeGoBanus k npeaBapuTe/IbHOI MOATOTOBKE 00yUYaloerocs:

Vuebnas nucuurimHa «Teopust (QyHKIHMI JEHCTBUTEIHLHOTO IEPEMEHHOI0» OIMUPAETCs Ha
BXOJIHbIE 3HAHUS, YMEHMSI U KOMIIETEHLIMH, NTOJIyYE€HHbIE IO AUcUUIIINHAM: «MaTtemaTnueckui
aHaM3y, «Anredpay, «I'eomeTpus» B 00bEME BY30BCKOM IporpaMMbl OakajiaBpuara.

JIMCHMIUIMHBI W TNPAKTHKH, AJS1 KOTOPHIX OCBOCHHE [JAHHOW IMCHUILIMHBI (MOIYJIs1)
HEO00X0MMO KaK MpealiecTByomiee:

Nzyuenne aucuuniauabl «Teopus GyHKIUN KOMIUIEKCHOTO NEPEMEHHOI0» HEOOXOAUMO JUIS
YCIIEIIHOTO OCBOCHMS JUCHUILINH (opmupyronmx komnereHuun YK-1, IIK-1, a taxxke ans
IIPOXO0K/ICHHSI OIIPEACIICHHBIX BUOB MPAKTHK.

3. [lepeyeHb MIIAHUPYEMBIX Pe3yJabTATOB 00yYeHHUsI M0 JUCHHUIJINHE (MOIYTI0),
COOTHECEHHBIX C IVIAHUPYEMbIMH Pe3yJIbTATAMHU 0CBOEHHsS 00pa30BaTeIbHOM MIPOrpaMMBbI

[Tponiecc wm3ydenuss aucuuiuinHbl «Teopus QYHKIUI KOMIUIEKCHOTO MEPEMEHHOI0»
HarpasiIeH Ha (YOPMUPOBAHKE CIEAYIOUIMX KOMIIETEHIIUN 00y4atoIerocs:




Kox

Copneprkanue KOMIETEHIIUN

I/IH,Z[I/IKaTOpBI JOCTHIKCHUS

KOMIIE- B COOTBETCTBUU C .
S ®rOC BO/OIBO c(OpPMHUPOBAHHOCTH KOMITETECHIIHIA
YK-1 | CmocoOeH ocymecTBIATh YK-1.1. leMOHCTpUpYET 3HaHUE OCOOCHHOCTEH
MTOVCK, KPUTHIECKUN aHaTn3 CHCTEMHOTO ¥ KPUTHIECKOTO MBITIICHHS,
1 CUHTE3 nH(pOopMaIumy, apryMEeHTHPOBAaHHO (DOPMHUPYET COOCTBEHHOE CYKICHHE
MPUMEHSTH CUCTEMHBII Y OLICHKY HH(OpMaIii, TPUHUMAET 0OOCHOBaHHOE
MTOIXOT IS PEIICHUS penieHne
MOCTaBJICHHBIX 3a/1a4 YK-1.2. Ilpumensiet norudeckue GOpMBbI U IPOLIEAYPHI,
CIOCOOCH K peIeKCHU 10 TIOBOAY COOCTBEHHOH U
YyKOU MBICTUTEIBHON JCATEIBHOCTH
YK-1.3. AHanu3upyeT NCTOYHUKH HHPOPMAIIAH C IETHI0
BBISIBJICHUS UX TPOTHBOPEUNH U MOMCKA IOCTOBEPHBIX
CYXKIEHUN
I[IK-1 | CnocobeH ocBanBath U [IK-1.1. 3HaeT cTpyKTypy, COCTaB U AUJAKTHUECKHE

HCII0JIb30BATb TCOPETUIECKUEC
3HaHHA U IPAKTUYCCKUC YMCHUA

Y HaBBIKH B MIPEMETHON 00IacTn

IPH PEIICHUH
po¢eCCHOHANBHBIX 3a/1a4

€MHULIBI IPEIMETHON 001acTH (TPETI0AaBAEMOTO
npeaMeTa)

I1K-1.2. YMeeT ocyniecTBIATh OTOOP y4eOHOro
COZIePIKaHUS [UIS €70 pealn3allii B Pa3IHYHbIX (opmax
o0yuenus B cooTBeTcTBUM ¢ TpeboBanusmu @I'OC OO
I1K-1.3. IemoHCTpHpYET YMEHHUE pa3padbaThIBaTh
pa3n4yHbIe POPMBI YUEOHBIX 3aHATHIHA, IPUMEHSTD
METO/IbI, TPUEMBI M TEXHOJIOTHH OOYUCHHS, B TOM YHCIIe
WHPOPMAIOHHBIE

4. O0beM JUCHUNJIMHBI (MOAYJIS) B 32a4eTHBIX €IMHUIAX C YKAa3aHHEM KOJINYeCTBA
aKaJeMH4YeCKHX YaCOB, BbI/ICJICHHBIX HA KOHTAKTHYIO padoTy 00y4aommxcs ¢
npenoaasareseM (Mo BUJAaM y4eOHbIX 3aHSITHII) 1 HA CAMOCTOSITEILHYIO PadoTy

o0yvyawmuxcsi
O6mas TpynoeMmkocTh (00beM) nmucuumuidHbl (Mmoayns) coctaBiusier 4 3ET, 144
aKaJIEMUYECKHIX YacoB.
Bcero yacos
Ounas Ouno- 3aounas
O0béM TMCHMIIINHBI (popma 3a04Hasd ¢popma
o0yueHus ¢popma o0yueHusi
o0y4eHust
OO0mas TpyA0eMKOCTb JUCHMILIHHBI 144
KontakTHasi padoTa o0y4ammuxcs ¢
npenojaasaresieM (10 BUJAaM y4eOHbIX 3aHATHI)
(Bcero)
AyauTopHasi paéora (Bcero): 30 12
B TOM YHCJIE:
JIEKIIHU 30 6
CEMUHAPHI, MPAKTUIECKUE 3aHATUS 6
MIPAKTUKYMBI
nabopaTopHbie pabOTHI
Bueaynuropnas padora:
KOHCYJIbTAIUs Mepe]] YK3aMEHOM




BreayauTopHas paboTa Takxe BKIIOYACT HWHIAWBUAYAIBHYIO pabOTy 00ydarommuXxcs ¢
npenogaBaTciiCM, I'pylIIoOBbIC, MHAWBUAYAJIbHbBIC KOHCYJIbTAllU U MHBIC BHAbL y‘ICGHOﬁ
NESTEIBHOCTH, MPEAYCMAaTPUBAIOIIE IPYIIIOBYIO WIIM HHIUBUAYATBHYIO pad0Ty 00ydaromuxcst
C TIpero/iaBaTesieM, TBOPUYECKYIO paboTy (3cce), pedepaTsl, KOHTPOJIbHBIC PA0OTHI U JP.

CamocrosiTesbHasi padoTa o0y4arouuxcs (Bcero) 78 123
KonTpoJas 36 9
Buja npoMeskyTo4HOIi aTTecTalluu 00y4YaK0IIerocs JK3aMeH JK3aMeH
(3aueT/3K3aMeH)

5. Copep:kanne TUCHUIIMHBI (MOAYJISA), CTPYKTYPUPOBAHHOE MO TeMaM (pa3aeiaMm) ¢
YKa3aHHeM OTBeIeHHOI0 HA HUX KOJIMYeCTBA aKAJeMUYeCKHUX YaCOB M BUIOB Y4eOHbIX
3aHATHH
5.1. Pa3zgennbl AMCHUILUIMHBI U TPYI0EMKOCTb 110 BUAAM y4eOHbIX 3aHATHI
(B akaileMHYeCKHUX Yacax)

Ouno-3aounasn gpopma odyuenusn

Ne Kype Pasznes, Tema TUCUMILIIMHBI O6masi| Buabl yuyeOHBIX 3aHATHIH,
n/n |/ceme TPyAoe | BKJIIYasi CAMOCTOSITEIbLHYI0
cTp MKOCTH| padoTy o0y4arommxcs u
(B TPYAOEMKOCTH (B 4acax)
qacax)
Bcero AyauTopHble Cam.
y4. 3aHATHS padora
144 Jlek. | IIp. [Kourt
poJb
4/8 Paszoen 1. dnemenmol meopuu pynxkuuii 46 14 32
KOMNJIEKCHO20 NePeMEeHH020
1. OCHOBHBIC CBOMCTBa KOMIIJIICKCHBIX YUCCII. 2

Tpuronomerpuueckas W TOKa3aTelbHas (HOPMEI
KOMIUIEKCHOTO uucia. Bo3BeaeHne B CTeleHb H
M3BJICYCHHUE KOPHSL.

2. Ilone  koMIJIEKCHBIX  4uces.  PacmmpenHas 2
TUIOCKOCTh KOMIUIEKCHBIX YHCeT.
Crepeorpaduueckasi IPOSKIHSL.

3. KommiekcHble uucia, JAEHCTBHA HaJ  HHUMHU. 4

Monynes u aprymeHT. TpuUroHomeTpuhyeckas U
HIOKa3arenbHasi OpMbl KOMIIJIEKCHOIO YHCIIA.

4. ®opmyna Myaspa. KopeHb H3 KOMIIJIEKCHOTO 2
yycina. Perenne ypaBHeHU.

5. DYHKITUN KOMIUIEKCHOTO TiepeMeHHOTr0. OCHOBHBIC 2
cBoiictBa. llpemen u HenmpeppIBHOCTH (YHKITHH
KOMILJIEKCHOT'O TIEPEMEHHOTO0.

6. MHoxecTBa  KOMIUIEKCHBIX — uncen.  OOnactu. 4
Kpussle Ha miockocTy.

7. TpaHcueHieHTHbIE  (QYHKIMA  KOMILIEKCHOTO 2
nepemenHoro.  Jlorapudpmuueckas  QyHKIHS.
OO0mas creneHHas QYHKLUSL.

8. TpaHcueHieHTHbIE  (QYHKIMA  KOMILIEKCHOTO 4
MIePEMEHHOTO. Jlorapubmuyeckas GhyHKIIHS.

O6mas creneHHas ¢yHKuus. Boraucnenue.




KpuBbie Ha KOMIUIEKCHOM IITOCKOCTH.

10.

OYHKINNA KOMIUIEKCHOTO MepeMeHHoro. OCHOBHBIE
cBoiicTBa. Pemienme 3amady W OPUMEPOB.
Briuucnenue mnpenenoB. HempepblBHOCTh, TOYKU
pa3psiBa.

11.

IIpousBoanas hyHKIIII KOMILJIEKCHOTO
nepemenHoro. YcinoBus Kommu-Pumana. [lonsitue
aHAJTUTHICCKOU GbyHKIIH. Koudopmuoe
0TOOpaKCHHE.

12.

['eomeTpuyeckuii ¥ TUAPOAMHAMHUYECKUN CMBICT
npousBoaHoli. KondpopmHOe oToOpakeHue B
3aja4ax ¥ npumepax.

13.

T'apmoHnUeckue (hyHKITHIH. CornpsKeHHBIC
rapMoHuueckue QyHkuuu. YpaBHeHue Jlamnaca.

14.

OCHOBHBIC  CBOWCTBa JIMHCHHOH MW  ApOOHO-
muHeHo# ¢yHkmit. CrermeHHas GYHKOUS U
¢dysxiwmst XKyKoBCKOTO.

15.

CuMMeTpHsT OTHOCUTEIILHO OKPYXHOCTH. poOHO-
TUHEHHbIE (QYHKIUM ¥ TEOMETPUYECKHE CBOWCTBA
UX OTOOpaKSHHIA.

16.

Hpobuo-nuueitnas  ¢ynkmusa.  OrobOpakeHus,
OCYILECTBIISIEMBIC DIIEMEHTAPHBIMU (PYHKIHSIMU.

17.

[lonsiTue pumaHoBoi moBepxHOCTU. [Ipumepsl
MHOTO3HAYHBIX aHATUTHYCCKUX (DYHKINH.

18.

OyHKUHOHANBHBIE  pAgpl.  CTEeNeHHble  PSbIL.
[lpm3Haku  cxogmmocTtu. OOmacte ®  KpyT
CXOIHMMOCTH.

19.

[TocnenoBaTeIbHOCTH U PSIJIbI KOMIUICKCHBIX YHCEIT.
JuddepeHnpoBanne CTENeHHBIX PSIOB.

Pa3zoen 2. Humezpanoi.
Paow Teiinopa u Jlopana

34

18

20.

WnterpupoBanue ¢$byHKUMR KOMIIJIEKCHOTO
nepemeHHoro. Teopema Kommum. Teopema Ko amst
MHOI'OCBSI3HOH 00J1acTH.

21.

Wnuterpan Ttuna Komm. [lpuHmmm makcumyma
MOJYJIsl aHAIMTHYECKON (PYHKIUH.

22.

Brruncnenune uHTerpaioB. MHTterpanpHas Gopmyna
Kormm.

23.

Beruucnenne unterpanos. IIpuMeHeHHe Teopemsl
Kommm k pemenuro 3anad. MHTterpanbuas Gopmyna
Komm.

24,

HepaBenctea  Komm st ko3¢ uUIEEHTOB
CTETIEHHOTO pana. Teopema JInyBuss.
Anrebpandeckasi 3aMKHYTOCTb TOJISI KOMILJIEKCHBIX
YHCell.

25.

Psn Teitnopa. Hynu ananutnveckoit GyHKIuu.

26.

Hymu  aHagutnyeckoir  ¢gyHkumu.  Teopema
€MHCTBEHHOCTH JUISI AHATUTHYECKUX (YHKITHIA.
AHaUTHYECKOE NMPOJOKEHHUE.

217.

PaznoxeHne aHamUTHYECKOH QYHKIUK B Pl
Teiinopa.  IlouneHHoe  HMHTErpUpOBaHUE U
muddepeHunpoBanne psagoB. Pamgmyc u o Kpyr
CXOJUMOCTH.

28.

Psin JTopana. OcoOble TOUKM (QyHKIIUH.




29. PaznoxeHne aHamUTHYECKOM GQYHKIUM B Pl 4
Jlopana. Kiaccudukarys n30JIMpOBaHHBIX 0COOBIX
TOYEK OJJTHO3HAYHOU (DYHKIIUU.
30. OcHoBHast TeOpeMa BBICIIECH anreOpsbl. 2
Pazoen 3. Boituembul u ux npunoxcenusn 14 4 10
31. OCHOBHBIE TIOHATUS TEOPUU BBIUETOB. DBriuer 2
OTHOCHTEIIBHO MOJIOCA.
32. Beruetsr ananuTrdeckol pyHKINH, BBIYUCICHNE. 4
33. [IpuMeHEeHHE TEOPHH BBIYETOB K BBIYHCICHHIO 2
OIpeACIEHHBIX MHTEIPAJIOB.
34. HuTerpaiibl 0T MHOTO3HAYHBIX ()YHKITHIMA. 2
35. Brryersr ananutrueckoit ¢yHkiun. [lpuMenenue 4
TCOPUH BBIYETOB K BBIYMCICHHUIO OIPEACICHHBIX
MHTETPAJIOB.
Pa3zoen 4. Ocnosnvle nonamus u memoowvl 12 2 10
ONEPAyUOHHO20 UCHUCTICHUA
36. IIpeoOpazoBanue Jlammaca wu  ero  cBOICTBa. 2
N300paxkeHus 371eMEeHTapHbIX (QyHKLIUH.
37. CsoiicTBa nmpeoOpa3osanus Jlamaca. 2
38. [IpeoOpazoBanue Jlamaca W €ro  OCHOBHBIC 4
cBoiicTBa. M3o0paxkeHne 3neMEeHTapHBIX (PYHKIHHA.
Pemenmne 3amay.
39. Oo6pamenne mpeoOpazoBanust Jlarmaca. d@opmymna 4
MemnHa.
Pazoen 5. Ilpumenenus u npunosxcenusn 10 2 8
AHATIUMUYECKUX YHKYUIL K peulenuio
PA3TUYHBIX 30044
40. OCHOBHBIE CBOWMCTBAa T'apMOHMYECKHX (DYHKIHH. 2 2
WHTrerpanbHoe NpEACTaBICHHE TapMOHHUYECKHX
byHKIHH.
41. I'apmonnyeckue (GYHKIMM W MX CBOMCTBa. 3agada 2
Jupuxiie st Kpyra v HOJIyTUIOCKOCTH.
42. OCHOBHbIE TIOHATHUS TEOPHUH IUIOCKOTO  TIOJI. 2
COHeHOI/II[aJ'IBHBIe 1 NIOTCHIIUAJIBHBIC I10JIA.
43. [lpunoxkeHuss  aHAMUTHYECKUX  (QYHKOUH K 2
Pa3IMYHBIM 33/1a4aM.
HUTOIO: 144 30 36 78
3aounan popma odyuenusn
Ne |[Kype Paszges, Tema JUCUMIIIMHBI Oo0masi| Bujabl yuyeOHBIX 3aHATHH,
n/m |ceme TPY/A0€ | BKJIIYasi CAMOCTOSITEJIbHYIO
cTp MKOCTH| PpadoTy 00y4arommxcs u
(B TPYAOEMKOCTH (B 4acax)
yacax)
Bcero AyauTopHbIe Cam.
Y4. 3aHATHSHA padora
144 Jek. Ip. [Kont
poJib
4/8 Paszoen 1. dnemenmol meopuu pynKkyuii 72 2 2 68
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OCHOBHBIE  CBOWMCTBAa  KOMILUIEKCHBIX  YHCEI.
Tpuronomerpuueckas W TIoOKa3aTelbHas (HOPMBI
KOMILJIEKCHOTO 4YHcla. Bo3BelneHue B CTEMEHb U
u3BieueHne KopHs. KomrmiekcHsie yncna, qeicTBus
HaJI HUMU. Momyns u apryMeHT.
Tpuronomerpudeckas W TOKa3aTelbHAs (OPMBI
KOMILJIEKCHOT'O YHCJIA.

[lome  KOMIUIGKCHBIX  yucell.  PacrmpeHHas
TUTOCKOCTD KOMITJICKCHBIX YuCen.
Crepeorpadnueckas MpOeKITHsI.

®opmyna MyaBpa. KopeHp H3 KOMILIEKCHOTO
yucna.  Pemienwe — ypaBHeHM.  MHOXecTBa
KOMIDIEKCHBIX ~ gmcen. OOnactu. KpuBble Ha
TUIOCKOCTH.

@YHKINH KOMIUIEKCHOTO MepeMeHHoro. OCHOBHbIE
cBoiictBa. llpemen W HempephIBHOCTH (YHKITHH
KOMIIJIEKCHOTO [IEPEMEHHOTO.

TpaHCleHICHTHBIC (hyHKIUM KOMIIJIEKCHOTO
MIEPEMEHHOTO. Jlorapudmuueckas ¢byHKUMS.
OO6mas creneHHast GyHKIIHS.

DYHKIUU KOMIUIEKCHOTO nepeMeHHOro. OCHOBHBIE
cBoiicTBa. Pemienme 3amady W TpPUMEpPOB.
Briuucnenue mnpenenoB. HenpepblBHOCTh, TOYKH
pasphbiBa.

IIpoussonnas ¢byHKIIN KOMILIEKCHOTO
nepemenHoro. YcnoBus Kommu-Pumana. I[lonsitue
aHATUTUYIECKON (byHKIIH. Kondopmuoe
0TOOpakeHHe.

I'apmoHnyeckue (byHKIIUH. ConpspkeHHbIE
rapMoHu4veckue (QyHKIuH. YpaBHenue Jlammaca.

OcHOBHBIE CBOWCTBa JMHEHHOH U  ApoOHO-
nuHerHHON ¢yHkuui. CremeHHas QyHKOUSA U
byHKIUSA XKykosckoro. OTtobOpakeHus,
OCYIIECTBIISIEMBIE DJIEMEHTAPHBIMU (PYHKIIMSIMU.

10.

CumMeTpHs OTHOCHTENBHO OKpY)XHOCTH. [IpoOHO-
JMUHEHHbIE (YHKUUM M T€OMETPUYECKUE CBOMCTBA
UX OTOOpaKEeHHH.

11.

OyHKIIMOHAIBHBIE — psinbl.  CTeneHHBIE  PSbL,
cBoricTBa. O0IaCTh CXOIMMOCTH.

12.

IlocnenoBaTeNbBHOCTH U PAIBI KOMIUIEKCHBIX YHACEI.
JubdepeHnpoBanne CTEIIeHHBIX PSZIOB.

Pa3zoen 2. Humezpanoi.
Paow Teitnopa u Jlopana

38

30

13.

NurterpupoBanue GbyHKINH KOMIUIEKCHOI'O
nepemeHHoro. Teopema Komm. Wurerpanbhas
tdhopmyna Komm.

14.

Brruncnenue unterpanos. IIpuMeHeHune Teopembl
Ko k periennto 3agad. MHTerpanbHas Gpopmyiia
Komm.

15.

Beckoneunas TG hepeHITUPyeMOCTh
aHanuTnaeckon pyuakmmm. Teopema Mopepa.

16.

HepaBenctea  Komm st ko3¢ uUIEEHTOB
CTEIIEHHOT O pana. Teopema JInyBums.
Anrebpandeckasi 3aMKHYTOCTb HOJISI KOMIUICKCHBIX
yHCce.




17.

Psapn Teitnopa. Hynu ananutnveckoit GpyHKuuu. 6

18.

Paznoxenne aHamMTHYECKOM GYHKUUM B Pl 2
Teiinopa.  [louneHHoe  WHTETpUpOBaHUE U
muddepernrpoBanue psmoB. Paamyc uW Kpyr
CXOJMMOCTH.

19.

Paznoxenne aHanmMTHYECKOM GYHKIUM B Pl 2 4
Telnopa. Paguyc u Kpyr CXOQuMOCTH.

20.

Psan  Jlopama. OcobOple  Toukn  (pyHKIIHH. 8
Paznoxxenne aHanuTHdecKoW GYHKIMH B PAf
Jlopana. Kiaccudukaius n301MpOBaHHBIX OCOOBIX
TOYEK OJTHO3HAYHOUN PyHKINH.

21.

OcHOBHas TeOpeMa BBICIICH anTeOpHI. 4

Pazoen 3. Boituemul u ux npunoxcenusn 12 12

22.

OCHOBHBIC TIOHATHS TEOPHH BHIYETOB. Bhiuer 6
OTHOCHUTEJIBHO MOJMIOca. BEIUETH aHATUTUYECKOU
(GYHKIUH, BEIYUCIICHHE.

23.

IIpumMeHeHue TEOpUHM BBIYETOB K BBIYMCIICHUIO 6
onpeacnEéHHbIX HHTETPAIOB.

Pazoen 4. Ocnoenvie nonsamus u Memoobst 7 7
ONEePAYUOHHO20 UCUUCICHUS

24.

CsaoiicTBa peoOpazoBaHMs Jlanmaca. 7
IIpeoOpazosanue Jlamiaca W €ro  OCHOBHBIC
cBoiicTBa. M300paxeHne 2eMeHTapHbBIX (QYHKITHIA.

25.

Pazoen 5. Ilpumenenus u npunosrcenus 6 6
AHATUMUYECKUX QYHKYUIL K PeeHuIo
PAa3IUUHBIX 30044

26.

OCHOBHBIE CBOWCTBa TapMOHHYECKHX (DYHKIIHH. 6
WHTerpanbHoe TMpeACTaBlIeHHWE T'apMOHHYECKHX
¢bynkuuii. apmoHmueckue (QYHKUMHM W HX
CBOMCTBA.

HUTOTIO: 144 6 6 9 123

6. OcHoBHBIe opMBbI y4eOHOIi padoThI U 00pa3oBaTeIbHbIe TEXHOJIOTHHU, HCIOJIb3yeMble
NPH pean3aluy 00pa3oBaTeJbHON NPOrpaMMbI

JlekunonHble 3aHATHS. JIekius sBIseTCS OCHOBHOM popmoii yueOHOI paboThHI B BY3e,
OHa sIBiIsieTcs HanboJiee BaXXKHBIM CPEJICTBOM TEOPETHUECKOM MOArOTOBKM oOydwarommxcs. Ha
JEKIMSIX PEKOMEHAYeTCs JAeATeNIbHOCTh oOydarouerocs B (GopMe akTHMBHOIO CIyIIAaHUS, T.C.
MIPEANOIAracTcsl BO3MOXKHOCTh 33JaBaThb BOIPOCHI Ha YTOYHEHHE IIOHUMAaHUA TEMbl U
PEKOMEHIyeTCsl KOHCIIEKTUPOBAHUE OCHOBHBIX IMOJOKEHUN JIeKIMU. OCHOBHAs IUJIaKTHYECKas
1eJb JEKIUH - o0ecrieueHne OPUEHTUPOBOYHON OCHOBBI JJIsl IaJbHEHIIEro yCBOEHUsI Y4eOHOTO
Marepuana. Jlekropamu aKTHUBHO HMCHOJB3YIOTCS: JEKUUS-IAUANOT, JEKUHS - BU3yalM3alus,
JeKuus - mpe3eHtauud. Jlekuus - Gecena, UM «IHANOr C ayIUTOpHUEi», MpPEeACTaBiIseT coOon
HEIOCPEICTBEHHBIM KOHTAKT MPENOoAaBaTels ¢ ayAuTopuei. Ee MpeuMyIecTBo COCTOUT B TOM,
YTO OHA MO3BOJISIET NMPUBJIEKATh BHUMaHUE CllyliaTrered K Hanbosiee BaKHBIM BONPOCAM TEMBI,
OTIpeNeNIATh COJAEpKaHUEe M TEMIl M3JI0KEHUS yuyeOHOro marepuaia C yuyeToM OCOOEHHOCTEeH
ayIUTOPUHU. YdYacThe OOydJalomuxcs B JIEKIMH — Oecene oOecreunBaeTCsi BOMPOCAMH K
ayJUTOPUH, KOTOPBIE MOTYT OBITh KaK AJIEMEHTAPHBIMU, TaK U MPOOIEMHBIMH.

I'maBHOW 3amadeil KaKIOW JIEKIUU SIBJISIETCA PACKPBITHE CYIIHOCTH TEMbl MU aHAJIHU3 €€
OCHOBHBIX NOJIOKEHHI. PeKOMeHayeTcsl Ha MEepBOM JIEKUUHU JOBECTH 0 BHUMAaHUS CTYAECHTOB
CTPYKTYPY JUCLHUILIMHBI U €r0 PA3elbl, a B JAIbHEHIIEM YKa3bIBaTh HAYAJIO KaXJ0ro pasjena
(Momynsi), cyThb M €ro 3aJayu, a, 3aKOHYMB M3JI0KEHHE, MOJBOAUTH UTOT IO 3TOMY pas3felny,
4yT0OBI CBs3aTh ero co ciuenyroumm. CoaepkaHue JEKIUH onpenensercss HacTosmel padoueit
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nporpaMMoii  aucuuruinHbl. g 3ddexTuBHOrO mpoBeneHUs  JEKIMOHHOTO — 3aHATHUS
PEKOMEHIyeTCs COOJI0IaTh MOCIEeI0BATEIbHOCTh €€ OCHOBHBIX ATAlOB:

1. bopMyIHPOBKY TEMBI JICKIIUH;

2. yKa3aHHe OCHOBHBIX M3y4aeMbIX pa3J/ieJIOB UM BOIPOCOB U MpPEJIoJiaraeMbIX 3aTpaT
BPEMEHU Ha UX U3JI0KECHUE;

3. U3JI0KEHUE BBOJHOM YaCTH;

. I3JI0°K€HHE OCHOBHOM YaCTH JICKIIHY;

. KpaTKHe BBIBOJIBI 10 KAXKJIOMY U3 BOIIPOCOB;

. 3AKJIIOYEHUE;

. PEKOMEHJAIIUH JINTEPATYPHBIX UCTOYHUKOB IO U3JIaraeMbIM BOIIPOCAM.

IIpakTnyeckune 3aHATHA. [[MCHUIUIMHBI, O KOTOPHIM IUIAHUPYIOTCS IPAKTHUECKUE
3aHATUA, ONPEICNAIOTCS yuyeOHbIMU IIaHaMU. [IpakThyeckue 3aHATHS OTHOCSTCS K OCHOBHBIM
BUJAM Y4EOHBIX 3aHSATUH U COCTABISIOT BAKHYIO YaCTh TEOPETUYECKOH U MpodecCHOHATHHON
MPAKTUYECKON MOJArOTOBKHU. BhINoNHEeHNEe CTYIeHTOM MIPAKTUUECKUX 3aHATUI HAllpaBJiIeHO Ha:

- 000011IeHHe, CHCTEMAaTH3aIINI0, YIITyOJIeHHE, 3aKPETTICHHE MOTyYSHHBIX TEOPETUIECKIX
3HAaHUW 1O KOHKPETHBIM TeMaM MAHCHMILUIMH MaTeMaTHYeCKOro M OOIIero eCTeCTBEHHO-
HAy4YHOT0, 00IIenpOeCCUOHATLHOTO U TPO(HECCHOHATLHOTO IIUKIIOB;

- GopmMupoBaHHE YMEHUN NPUMEHATH IMOJIyYCHHBIC 3HAHMS Ha MPAKTHKE, peau3aliio
€MHCTBA UHTEJUIEKTYaJIbHON U MPAKTUYECKON e TEIbHOCTH;

- pa3BUTHE MHTEJUICKTYAJIbHBIX YMEHUN y OyIyIIUX CHEIHATIUCTOB: aHATUTUYECKHX,
MIPOCKTUPOBOYHBIX, KOHCTPYKTUBHBIX H JIP.;

- BBIPaOOTKY MpPH PEIICHUU TMOCTaBICHHBIX 33/1ad TaKUX MPO(ECCHOHATBHO 3HAYMMBIX
KauyecTB, KaK CaMOCTOSITEIbHOCTb, OTBETCTBEHHOCTb, TOYHOCTb, TBOpYECKas WMHUIIMATUBA.
MeTtoauueckre pekoMeHAaluu pa3paboTaHbl C ENbI €IMHOTO MOJIXO0Ja K OpraHu3aluu U
IIPOBEJCHUIO IPAKTUYECKUX 3aHATHH.

[IpakTuueckoe 3ausiTHE — 3TO opMa OpraHuzanuu y4eOHOTO mpoiiecca, HalpaBiIeHHAs
Ha BBIPAaOOTKY y CTYJIEHTOB MPAKTUYECKUX YMEHUU JJIs U3Yy4EHUS TMOCIEIYIOMINX JUCHUIUINH
(Monmynel) u Juid pewmieHHs TNpodecCHOHAIbHBIX 3aaad. [IpakTHueckoe 3aHATHE OJIKHO
IPOBOAMTHCS B Yy4YEOHBIX KaOMHETaxX WIM CIEUHaJIbHO O0OpPYJOBaHHBIX MOMELICHUSIX.
HeoOXonuMbpIMU ~ CTPYKTYPHBIMM ~ 3JIEMEHTAMU  TNPAKTHUECKOTO  3aHATHS,  ITOMHMO
CaMOCTOSITENIbHOM 1€ATEIbHOCTH CTYACHTOB, SIBISIOTCS aHAIN3 U OLIEHKA BHIMOJIHEHHBIX padboOT U
CTENEHU OBJIAJICHUS CTYACHTAMHM 3alUIAHMPOBAHHBIMU YMEHMSMU. Jlugaktuueckue 1enu
NPAKTUYECKUX 3aHATUI: (QOpMUpOBaHHME YMEHUN (AaHAJTUTHUECKHUX, IPOEKTUPOBOYHBIX,
KOHCTPYKTUBHBIX ), HEOOXOIUMBIX JIJISl M3YYCHHs MOCIEAYIOUUX AUCHUILINH (MOIynel) u s
Oynyuieit mpoheccuoHaTBHOM eI TEIbHOCTH.

B mnpomecce mOAroTOBKM K NPAKTHUYECKUM 3aHATUAM, OOydaromuMmcsi HeoOXOAMMO
o0patuth 0c000€ BHHMaHHE Ha CaMOCTOSITEIbHOE H3YyYEHHE PEKOMEHIOBAHHON yueOHO-
METOAMYECKON (a TakkKe HAaydHOW M MOmyJsipHOM) jureparypsl. CamocTosiTenbHas pabora ¢
yueOHUKaMH, y4eOHBIMH MOCOOMSIMH, Hay4dyHOH, CIpPaBOYHOM M TOMYJISPHOM JHMTEpaTypoH,
MaTepualaMHu MEepUOJAMYECKUX u3/laHui U VHTepHeTa, CTaTUCTUYECKUMU JIaHHBIMU SIBJISETCS
HanOosiee  I(P(HEKTUBHBIM  METOJOM  TOJy4YeHUS 3HAHHWK, TIO3BOJSET  3HAYUTEIHHO
aKTUBU3UPOBATh IMpollecc OBJaaeHus uHpopMmanuen, crnocodbcTByeT Oosiee TIIyOOKOMY
YCBOGHHUIO M3y4yaeMoro marepuaina, GopMupyeT y o0OydYaromMXcs CBOE€ OTHOILIEHHE K
KOHKpeTHOU mpobneme. boree rirybokoMy pacKpbITHIO BOIPOCOB CHOCOOCTBYET 3HAKOMCTBO C
JIOTIOJIHUTEIIBHOM JINTEpaTypoil, PEKOMEHJIOBAHHOW IMPENOAABATENIEM IO KaXIOH TeMe
CEeMMHAPCKOr0 MJIM MPAaKTUYECKOTO 3aHATUS, YTO IMO3BOJSET OOyYarOIIMMCS MPOSBUTH CBOIO
WHIUBUIYAIbHOCTh B PaMKax BBICTYIUICHUS Ha JTAHHBIX 3aHSATHUSAX, BBISBUTH IUPOKUN CHEKTP
MHEHMH TI0 U3yyaeMoii nmpoodieme.

Oo0pa3oBarte/ibHbIe TexHOM0TUM. [Ipu mpoBeneHNN y4eOHBIX 3aHATHH MO TUCIUIUTHHE
UCTONB3YIOTCS  TPAMLIMOHHBIE ¥ WHHOBAIMOHHBIE, B TOM 4YHClIe HH(OPMAIMOHHBIE
oOpa3oBaTeNbHble TEXHOJOTUH, BKIIOYas NpPU HEOOXOJWMOCTH TNPUMEHEHHE AaKTHUBHBIX U
UHTEPAKTHUBHBIX METOAOB O0yUCHHUS.

NN D b
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TpaI[I/IL[I/IOHHLIC 06pa30BaTCJII>HbIe TCXHOJIOTUU PCAIUIYIOTCA, HNPCUMYIICCTBCHHO, B
nmponecce JICKOUMOHHBIX MW IMMPAKTHUYCCKUX 3aHATHH.
TCXHOJIOTHUU HCIIOJIB3YIOTCA B IIPOLCCCEC ayAUTOPHBIX 3aHATUA U CaMOCTOSATEIbHOM pa60TbI

CTYACHTOB B

BHUJIE

IMPUMCHCHHA

HuHoBalMoHHble  00pa3oBaTeIbHbIE

AKTHUBHBIX KW HWHTCPAKTUBHBIX MCTOJ0B O6y‘IeHI/I${ .

HNudopmannonnbie 00pa3oBaTeNbHbIE TEXHOJIOTUH PEATU3YIOTCS B IMPOLECCE HCIOIb30BAHUS
3JIEKTPOHHO-OMOIMOTEYHBIX CHUCTEM, JIEKTPOHHBIX O0pPa30BaTENbHBIX PECYpPCOB U 3JIEMEHTOB
AIIEKTPOHHOTO OOydYeHHs B JJIEKTPOHHOW HMH(POpPMAIMOHHO-00pa30BaTeNbHON cpene JUis
aKTUBU3ALMK y4eOHOTr0 MPOLECcca U CaMOCTOSITEIbHOM pabOThl CTYIEHTOB.

[IpakTryeckue 3aHATUS MOTYT IPOBOAUTHCS B (POPME TPYIIIOBON JUCKYCCHH, «MO3TOBOM
aTaku», pa3dopKa KeiHCoB, pelleHusl NPaKTUYEeCKUX 3a/ad, MyOIuyHas Mpe3eHTalus IpoeKTa U
ap. Ipexxae, yem gate rpyrmne HHGOpMaIUio, BaXKHO NOATOTOBUTh YYaCTHUKOB, aKTHBHU3UPOBATh
MX MEHTaJbHbIE IIPOLECCHI, BKIOYUTh UX BHUMAHKE, PA3BUBATH KOOIEPALUIO U COTPYIHUYECTBO
IIPU IIPUHATUY PELICHUN.

7. ®oH/1 OLIEHOYHBIX CPEICTB /JIsl IPOBeJAeHUSs MPOMEKYTOUHOI aTTecTanuu
00y4amuXxcs Mo JUCHUNIHHE (MOTYTI0)

7.1. UnaukaTopbl OeHUBaHUs ¢()OPMUPOBAHHOCTH KOMIIeTEeHUM I

Komnerenuun 3auTeHo He 3auTeHo
. . N Hioxe moporosoro
Bricokuii ypoBeHB Cpennnii ypoBeHb Huskwii ypoBeHb
(oTIM4HO) (xoporo) (YHOBIETBOPUTETHHO) YPOBHA
(86-100% Gaos) (71-85% Gamios) (56-70% Ganop) | CYAOB/ICTROPHTEIIE O)
(mo 55% OGamnnoB)
VK-1: VK-1.1. Iemonctpupyet| YK-1.1. lemonctpupyet| YK-1.1. B nienom VK-1.1.
Cnocoben MOJIHOE 3HAHUE 3HaHHE OCHOB JIEMOHCTPUPYET 3HaHue | JleMOHCTpHUpYyeT
OCYLIECTBIISITH | 0COOGHHOCTEH ocobeHHOoCTE! ocoOeHHOCTEH (parmMeHTapHOe 3HaHHE
TIOUCK, CHCTEMHOTO U CHCTEMHOTO U CHCTEMHOTO U ocobeHHOCTE!
KPUTHYECKUN KPUTHUYECKOTO KPUTHUYECKOTO KPUTHYECKOTO CHCTEMHOTO H
aHaIN3 MBIIIICHUS, MBIIIICHUS, MBIIIIEHNS, KPUTHYECKOTO
Y CUHTE3 apryMEHTHPOBaHHO apryMEHTHPOBaHHO apryMEHTHPOBAaHHO MBIIITICHUS
uHpopmanmu, | popmupyer hopmupyer (bopmupyeT cOOCTBEHHOE]
MPUMEHSTH COOCTBEHHOE CY)XIEHHE | COOCTBEHHOE CY)KICHHUE | CyXK/IEHHE U OLEHKY
CHCTEMHBIH Y OIIEHKY MH(OPMAINH, | 1 OIIEHKY MH(pOopMaIuH, | nHGopManu,
MOAXOM ISt NPUHAMAET NPUHUMAET NPUHUMAET
penieHus 000CHOBAHHOE pelIeHNE | 000CHOBAaHHOE peIeHHe | 000CHOBAHHOE PEIICHHE
NOCTaBJICHHBIX | VK-1.2. [Ipumensier VK-1.2. Ilpumenser VYK-1.2. B nenom VK-1.2. He ymeer
3aja4 normdeckue GOpMBI U | JIOTHIECKHE POPMEI H

MpOLEAYpPHI, CIOCOOEH
K peduiekcuu 1o
MOBOJTY COOCTBEHHOH U
Yy>KOU MBICJIUTENBHON
JIeSITETBHOCTH

MPOLEAYpPHI, CIOCOOEH
K pediexcun mo
MOBOJTY COOCTBEHHOH U
Yy>KOU MBICIIUTENBHON
JIESITETTBHOCTH

yMeeT IPUMEHSATh
Joruyeckue GopMel U
MPOLEAYPHI, CHOCOOEH
K pedieKCun 1mo
MOBOJTY COOCTBEHHOH U
YyKOM MBICIUTEIIbHON
JIESTETbHOCTH

TIPUMEHSTh
Jorudeckue GopMbl U
TpOIIEIyPbl, HE
croco0eH K
pednexcuu Mo moBoy
COOCTBEHHOH M UyXKOH
MBICJIUTENBHON
JICSITETbHOCTH

VK-1.3. Ananusupyer
UCTOYHUKU
nH(OpMaLUH C LIENBI0
BBISIBIICHUSI UX
MPOTUBOPEUHNH U
MIONCKA JIOCTOBEPHBIX
CYXXIEHUI

VK-1.3. Ananuszupyer
OCHOBHBIE HCTOYHHUKH
nH(pOpMaLUH C LeNbI0
BBISIBIICHUSI UX
MPOTUBOPEUHI U
MTONCKA JTOCTOBEPHBIX
CYXKJEHUI

VK-1.3. AHaimmzupyer
B 11€JI0M UCTOYHHMKH
nH(opManuH ¢ HeNbIo
BBISIBJICHUSI NX
IPOTUBOPEUHH U
MTONCKA JTOCTOBEPHBIX
CYXKJEHUI

VK-1.3. He Bnaneer
aHAIIM30M UCTOYHUKOB
“H(OpPMANNH C IEITBI0
BBISIBJICHUS UX
MIPOTUBOPEUNH U
TIOWCKA JIOCTOBEPHBIX
CYX/ICHUI
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TIK-1:
CnocobeH
OCBanBaTh U
HCIIOJIb30BATh
TEOpETHICCKHE
3HAHUA U
MIPaKTHIEeCKHE
YMCHUS U
HaBBIKH B
peaMETHON
obJslactu pu
peleHuH
npogecCuoHab
HEIX 3a7a4

TIK-1.1. 3Haer
MOJTHOCTBIO CTPYKTYPY,
COCTaB U
IMIaKTHIECKHIE
€IUHULIBI IPEAMETHON

[IK-1.1. 3naer
OCHOBHBIE CTPYKTYPBHI,
COCTaB U
MIaKTHYECKHE
€IVUHULIBI IPEAMETHON

IIK-1.1. 3naer B enom
CTPYKTYPY, COCTaB U
IMIaKTHYECKHE
€IHULIBI IPEAMETHON
obnactu

TIK-1.1. He 3naer
CTPYKTYpY, COCTaB U
IMIaKTHIECKHE
€IUHULBI IPEAMETHOMN
obmacTu

obmacTi obiacti (mpenogaBaeMoro (mpemnogaBaeMoro
(mpenogaBaeMoro (mpenogaBaeMoro TpeaMeTa) TpeaMeTa)
peaMera) peaMeTa)

TIK-1.2. TITonHOCTBIO [IK-1.2. Ymeet [IK-1.2. B uenom IIK-1.2. He ymeer

YMEET OCYIIECTBIIATH
0TOOp yueOHOTO
COJIEpIKaHUS IS €70
peanu3aiuu B

OCYILECTBIIATH OTOOP
y4eOHOTo coepKaHus
JUISL €T0 peajii3aluy B
pa3IuHbBIX popMax

YMEET OCYIIECTBIIATh
0TOOp yUeOHOTO
COJIEpKaHUS IS €TO
peanu3aiuu B

OCYILIECTBIIATH OTOOP
Y4eOHOTO COJICPIKAHHUS
JUTSL €70 peaTn3alluy B
pasnuuHBIX (hopMax

pa3n4YHbIX popMax o0y4eHus B pa3IMyYHBIX popMax 00y4eHHs B
o0OyueHus B COOTBETCTBUH C o0OyueHus B COOTBETCTBHUH C
COOTBETCTBHH C TpeOoBaHUSIMHA COOTBETCTBHH C TpeOOBaHUSIMHA
TpeOOBaHUAMHU orocC 00 TpeOOBaHUSIMHA oIr'oC 00

DI oC 00 PIroC 00

[K-1.3. IK-1.3. IIK-1.3. B nenom [K-1.3.
JeMoHCcTpHpYyeT JlemoHCTpHpYET JIEMOHCTPHUPYET JeMoHCcTpHpYyeT
yMeHHE pa3pabaTeiBaTh | yMEHHE pa3padaTeiBaTh | yMEHHE pa3padaTeiBaTh |(pparMeHTapHO
pasnuyHbie (GOPMBI pasnuuHble HOPMEI pasnuuHble (HOPMEI yMEHHe
y4eOHBIX 3aHATHH, y4eOHBIX 3aHATHH, y4eOHBIX 3aHATHH, pa3pabaTeIBaTh

MPUMEHSTh METOBI,
MPHUEMBI 1 TEXHOJIOTHH
00y4yeHHs, B TOM YHCIIe
nH()OpMaLMOHHbIE

MIPUMEHSATh METObI,
MIPUEMBI M TEXHOJIOTUHI
00yuyeHUs, B TOM 4HCIIe
nH(pOpMaLMOHHbIE

MIPUMEHSATH METOBI,
MIPUEMBI U TEXHOJIOTHH
00y4yeHus, B TOM 4YHCIIe
nH(popManHOHHbIE

pasznuuHble HOpMbI
YUCOHBIX 3aHITHN

7.2. llepeBoa 0a/LIbHO-PEHTUHIOBBIX MOKa3aTeJleld OLEHKH Ka4eCcTBA NMOJATr0TOBKH

oﬁyqamnmxca B OTMETKH Tpa}]HHI/IOHHOﬁ CHUCTEMbI OICHUBAHUA

[Topsamox (GHYHKIIMOHUPOBAHUS BHYTPEHHEW CHUCTEMBI OIICHKM KadecTBa IMOATOTOBKH
00ydJaronxcsi M MepeBoJ] OATTbHO-PEUTUHTOBBIX TOKa3aTesied OO0yJarolmuxcsi B OTMETKH
TPAAUIMOHHOW CHUCTEMBI OLICHMBAaHUSA TPOBOAMUTCS B COOTBETCTBUM C mojoxxkeHnem KUY

«ITomoxenune

0  OanabHO-pEHTUHIOBOM

CHUCTEMC

OLIEHKA 3HaHUH

00yJaroIINXCsI»,

pa3MeIIeHHBIM Ha caiite YHuBepcureTa 1o aapecy: https://kchqu.ru/inye-lokalnye-akty/

7.3. TunoBble KOHTPOJILHbIE BONPOCHI U 321aHUs, HE00X0AUMBbI€ /1JIsl OLleHUBAHUS
copMHPOBAHHOCTH KOMIIETEHIMIA B IpoLecce 0CBOCHHUS Y4eOHOM N CHUIIIMHBI

1. KomrmuiekcHple 4wmcIia.

7.3.1. IlepeueHb BOPOCOB [JIs IK3aMeHa

JIecTBUS HaJ KOMILIEKCHBIMU  YHCJIaMH.

MMPEACTaBIICHUEC KOMIIJICKCHBIX YUCCII. MOI[YJ'IL " aprymMcHT.

no

®opmyna Myaspa. KopeHb 13 KOMIUIEKCHOTO YHCIIA.

I'eomerpuueckoe

3. Crepeorpaduueckas TpoeKius. PaciimpenHas TIOCKOCTh KOMIUIEKCHBIX uncel. MHoXecTBa
KOMIUTIEKCHBIX urcelL. [loHdrie o0macti.
4. TlocnemoBaTelbHOCTH M PsIbl KOMIUIEKCHBIX uwncell. DyHKIMoHaIbHbIE psibl. CTereHHbIE

PSIBL

5. DyHKIUM KOMIUIEKCHOTO mepeMeHHoro. OHO3HAuHbIE U MHOTO3HAa4YHbIe QyHKIMU. KprBbie
Ha KOMIUIEKCHOM TUTOCKOCTH. | Tafkas KpuBasi.
6. Ilpemen ¢yHKIMM KOMIUIEKCHOro miepemeHHoro. CBodictBa. HemnpepbIBHOCTh  (YHKIIUH

KOMIUIECKCHOI'O IMEPEMECHHOI 0.

7. TlpousBomHast GyHKIMK KOMITIEKCHOTO niepemeHHoro. Juddepentman. Ycnosue Komm-Prumana.
JlokazatenbCcTBo.
8. T'eomerpuueckuii cMbICIT MOAYJIS U apryMeHTa npou3BoaHoi. KonpopmHoe oTobpaxeHue.

©

byHKUINH.

['apmonnueckre (yHKIUU U MX CBOMCTBa. CBS3b AHATUTHUYECKUX M TaPMOHHUYECKUX
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10. OcHoBHbIe TpocTeime (YHKINA KOMIUIEKCHOTO TIEPEMEHHOTO. OKCIIOHCHIMAbHAS |
Tpuronomerpudeckas ¢pyHkiuu. CBoicTBa.

11. Komnnekcusiii torapugm. Jlorapupmuaeckas ynkips. Oommas crenennas QyHKIms.

12. O6GnacTi OTHOIMCTHOCTH HEKOTOPBIX IeMEHTapHBIX (DyHKIWMHA. J[poOHO-TMHEHHAs (DYHKIHL

13. TpoGHo-iHelHbIe (PyHKIMH 1 TeOMETPUUECKIE CBOMCTBA MX 0ToOpakeHHi. DyHkimst XKyKoBcKoro.

14. Tlonstue uHTerpana. Bompock! cyIiecTBOBaHuUS U BIMKCIICHHS HHTerpaia. CBOMCTBRA.

15. Heonpenen€Hublif HHTErpast oT (PyHKIMH KOMILIEKCHOW NIepeMeHHOM. IHTerpabHbIii orapudm.

16. UnrerpansHas ¢popmyna Komm. JlokazarenbcTBo. CMBICT.

17. Psn Teiinopa. Pasnosxenne ananmvrideckoi ¢hyHkun B psit Teitnopa.

18. Teopema Komm. O6umii cayyaid. Teopema Komm mis ciydas tpeyronmsHuka. Teopema Korm
JUTSL CITy4ast CTIOKHOTO KOHTYpA.

19. Hynmu anamutruecko Gynakimu. [Topsmok Hys.

20. Hepasencrsa Ko 151 koapdrmenTos crenennoro psina. Teopema JInyBumis.

21. Paznoxxenue anamutrueckor ¢pyHkimu B psan Jlopana. Psg Jlopana. [IpaBuibHas v riiaBHas
yactu psjaa Jlopana.

22. Psn Jlopana B okpecTHOCTH OecKOHEUHO yaanéHHoi Touku. Teopema Coxo1Koro.

23. Kiaccudukanuss M30JMPOBAHHBIX OCOOBIX TOYEK OJHO3HAYHON (YHKIWHU. YCTpaHUMas
ocobas Touka. [Tomoc. CymiecTBeHHO 0co0ast TOUKa.

24. Beraersl aHammtiueckoi pynkimu. Teopema o Beuerax.

25. BorueT (hyHKIIMU OTHOCUTENILHO TOJTHOCA.

26. IlpnMeneHne Teopry BEIYETOB K BBIYUCIICHUIO OIPE/ICTIEHHBIX HHTETPAJIOB.

27. TlpeoOpa3zoBanue Jlamiaca 1 ero OCHOBHBIE CBOWCTBA.

28. Uzo0paxkennst  sneMeHTapHbIX  ¢QyHKumil. CBoiicTBa  m300pakeHus.  Tabmuma
HU300pakKeHUI.

29. OnepanionHoe wucyuciaenne. Pemenus 3amad ot audQepeHnnanbHbIX  ypaBHEHHHA
OTIEPAIMOHHBIM METOOM.

30. [Ipumenenust mpeoOpasoBanusi Jlarulaca k  pemeHuo  audQepeHInaIbHbIX |
WHTETPAIbHBIX YPaBHEHUH.

31. Obpamenune npeodpazosanus Jlamnaca. @opmyna MemuHa.

32. 3agaua Jlupuxne nns kpyra u nomayruiockoctu. HMuterpan Ilyaccona. I[lpunoxenus
AHATUTHYECKUX (YHKIHUK K Pa3IIMYHBIM 3a7adaMm.

7.3.2. TecToBbIii MaTepuaJ 1Jisl AUATHOCTHUKU HHIMKATOPOB OLlEHHMBAHUS
c(hopMHPOBAHHOCTH KOMIIETEHIHIi

7.3.3. OneHo4nbie MaTepuaJibl. Bonpocsl M 3aJaHus K JIEKIHMAM H IPAKTHYECKUM
3aHATUSAM. BapuaHTbl KOHTPOJBHBIX padoT. TUNOBBIE pacyeTbl

Pazoen 1. Dnemenmol meopuu YyHKyUit KOMRIEKCHO20 NEPEMEHHO20
1. ChopmynupyiitTe mpaBuia BBIIOJHEHUs anreOpandecKux Omnepanuil HajJ KOMIUIEKCHBIMU
YHUCJIaMH, 3aJJaHHBIMH B aredpandeckoit popme.
2. OOBACHUTE CMBICT TEPMHUHA «TI0JI€ KOMIUIEKCHBIX YHCEID.
3. Kaxoit Bux uMeer uucio, ooOpatHoe uuciay Z = X+Iiy? Kakoe KOMIJIEKCHOE YHCIIO HE UMEET

obpatHOro?

4. Kak BBINONHSIOT JIeJIeHHE KOMIUIEKCHBIX YMCell, 3aJaHHbIX B anreOpanyeckoil popme?

5. ChopmynupyiiTe MpaBUIIO BO3BEICHHS YKCIIA | B CTEIIEHb C HATYPAJIbHBIM ITOKA3aTeNIeM.

6. Kakue KOMIUIEKCHbIE YHMCIIa Ha3bIBAIOT cOMpsbKeHHbIMH? Kakoe 4ucio compsikeHo c: a)
CYMMOH JIBYX KOMIUIEKCHBIX YHCel; 0) MPOU3BEACHNEM JIBYX KOMIUIEKCHBIX YHCEI; B) YaCTHBIM
JIBYX KOMIUIEKCHBIX UHCEI; I') CTENEHbI0 KOMIUIEKCHOTO yKciia?

7. Kak BbIpa)karoTCsl JIEHCTBUTENbHAS U MHUMAsl YaCTH KOMILIEKCHOTO YKCJIa Yepe3 3TO YUCIIO U
CONPSI)KEHHOE C HUM?

8. Kak n300pakaroT KOMIUIEKCHBIE YKCIa Ha TUIOCKOCTH?

9. YUemy paBHBI BEKTOPBI, H300paXKarOIINE CYMMY U Pa3HOCTh JBYX KOMIUICKCHBIX YHCEI?
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10. Kak 3anuchIBaloT KOMILIEKCHOE YHCIIO B TPUTOHOMETpHUYeckor Gopme? A B mokazaTeabHON
dbopme?

11. Kak reomerpuyecku H300pakaroTCsl JBa CONPSDKEHHBIX KOMIUIEKCHBIX 4uciaa? A 71Ba
IPOTUBOIOJIOKHBIX KOMIUIEKCHBIX yKcia?

12. B d4em 3aKitOyYarOTCs TEOMETPUYECKUI CMBICI: a) MOy KOMILUIEKCHOTO 4YHclna; 0)
apryMeHTa KOMIUIEKCHOTO YHCIIa; B) MOAYJIS Pa3HOCTH JBYX KOMIUIEKCHBIX 4nces?

13. B yem pazuuna mexxay obo3nadenusmMu Arg z u arg z?

14. Hanummure Qopmynbl Ui BBIYUCICHHUS MOAYJS M apryMeHTa KOMIUIEKCHOI'O YHCIIa,
3aJJaHHOTO B ajredpanydeckoit hopme

15. JIro6o€ 1 KOMITJIEKCHOE YHCIIO UMEET MOYJIb? A apryMeHT?

16. ChopmynupyiiTe nmpaBuia yMHOXKCHHS, ICICHHUS] M BO3BEJCHHUS B CTENCHb C HATYPAIbHBIM
II0Ka3aTeaeM KOMIUIEKCHBIX YMCEl, 3aJaHHbIX B TPUTOHOMETPUYECKO (popme.

17. CkonpKO KOpHEH N-il CTENnEeHW MOKHO M3BJIE€Yb M3 KOMIUIEKCHOTO YHCIA, OTIUYHOTO OT
Hy1s1? I'ne pacnonararorces TOUKH, H300paXkarolye 3TH yucia?

18. Hanummmure ¢Qopmyny KopHs N-ii CcTeNeHH W3 KOMIUIEKCHOTO YHCIA, 3aJaHHOTO B
TPUTOHOMETPHUUECKON (opMme.

19. Hdaiite onpenenenue GyHKIMHA KOMIUIEKCHOTO IEPEMEHHOTO.

20. KakoBo reoMeTpuuecKkoe UCTOJKOBaHHE (DYHKIIMM KOMIUIEKCHOTO MEPEMEHHOT0, 3aJaHHOH B
obmactu D?

21. Ompenenure, uTo O3HaYaT cinoBa «pyHKuus @ = f(Z) KOMIUIEKCHOrO MEpeMEHHOro

HCIIPCPbIBHA B TOUKC ZO ».

22. JlaiiTe ompeneneHue npeaena (yHKIMH KOMILIEKCHOTO MEpEMEHHOro: a) B Touke a; 0) B
TOYKE 00 .

23. O6nacTu OHOIUCTHOCTH HEKOTOPBIX SJIEMEHTAPHBIX (PYHKIIHIA.

24. Kak Haiftu o6pa3 nunuu I', 3a1aHHON apaMeTpUuYeCKUMH YPaBHEHUSIMU, IIPU OTOOpaKEHUHU

w=f(z)?

25. Kakoe oToGpaskeHne MI0CKOCTH B cebst 3amaeT Gpynkius @ =KZ+C, ecnua) k=0;6) c=0,
|k|=l;B) c=0, argk=0;1) k=17

26. Jlaiite onpeaenenue: a) aupdepeHIUpyeMoil (QYHKIMU OJHOTO JAEUCTBUTEIHHOIO
nepeMeHHoro; 0) nuddepeHupyeMoil (YHKIMH ABYX JEHCTBUTENBHBIX IEPEMEHHBIX; B)
muddepeHrpyeMoi GyHKIUN KOMILIEKCHOTO IEPEMEHHOTO.

27. [aiiTe omnpeesneHue Mpou3BOAHON (PyHKIIMHM KOMIUIEKCHOTO MTEPEMEHHOTO.

28. Kak cBs3aHbl Mexay coOoi  TpeOOBaHUS  CYLIECTBOBaHMSI MPOM3BOAHOM U
T depeHIpyeMOCcTH PYHKIIUN KOMIUIEKCHOTO MEPEMEHHOr0?

29. Moxer a1 ObITh (QYHKIMS KOMIUIEKCHOTO MepeMeHHOro auddepeHuupyeMoll B TOUYKax
pazpsiBa?

30. Hanumure Gopmyny g npupatieHus nuddepeHiupyemMont GyHKIUH.

31. Cnemyer mu wu3 auddepeHIUPYEMOCTH (QYHKIMU KOMILJIEKCHOIO MEPEMEHHOT0
nuddepeHIpyeMoCTh €€ ACHCTBUTEIRHOM M MHHUMOW dYacTed Kak (QYHKIUHA JABYX
JENCTBUTENBHBIX IEPEMEHHBIX ?

32. 3anummre ycnosus Komm-Pumana.

33. I'me B BBIBOsie ycnoBuil Komm-Pumana ucnonssyercsa nuddepeHuupyeMocTb (QyHKIUU
o= f(z).

34. Kakue ¢yHKIIUH IBYX J€HCTBUTENbHBIX IEPEMEHHBIX Ha3bIBAIOT TAPMOHUYECKUMU?

35. Kak cBs3aHbl MeXAy COOOH MOHSATHS TapMOHMYECKOW (YHKIMU ABYX JEHCTBUTEIBHBIX
NEPEeMEHHbIX M JIBAXIbl HENpepbIBHO AuddepeHiupyeMoil (QYHKIUM KOMIUIEKCHOTO
NIEPEMEHHOT0?

36. Kak no 3agaHHON rapMOHHUYECKOM (YHKIIMH HAWUTH CONPSHKEHHYIO C HEH rapMOHHYECKYIO
byskuu0?
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37. B ueM 3aKiII0O4aeTCs TEOMETPUYECKUI CMBICI apryMeHTa W MOXYJsS IPOU3BOJHOU
nuddepeHnrpyemMoit GyHKIINHA KOMILUIEKCHOTO TIEPEMEHHOTO?

38. OnumuTe MeTo ] KOHGOPMHBIX OTOOpAKEHUH B (PU3HUECKUX 3a7adax.

39. Jlaiite onpenenenue gorapudmMa B KOMIUIEKCHOM 00J1acTH.

40.Kaxk BeIpakaeTcs jJorapupm KOMIUIEKCHOTO YHUCIIa Yepe3 ero MOAYJb U apryMeHT?

41. 3apaer nu cooTHoenre @ = LNZ QyHKIMIO KOMILIEKCHOTO MEPEMEHHOT0? A COOTHOILEHHE
o=Inz?

42. Ha xaxyro o6macts otobpaxkaer Gynkius @ =INZ xommiekcHyro miockocTs, paspesanHyo
BJI0JIb OTPUIATEILHON IEUCTBUTEILHOU MOJYOCH ?

43. Obmras crenenHas GyHKIws. KakoBbI 0OCOOEHHOCTH €€ OMpeIeTICHIUS ?

44. DnemeHTapHble (QYHKIHUN KOMIUIEKCHOTO IEPEMEHHOTO U UX OTOOpaKEeHUSI.

45. JlpoOHOo-uHEeHbIe (YHKIIUN H TEOMETPHUECKHUE CBOMCTBA UX OTOOpaKEHUH.

Pazoen 2. Humezpanwt u paowl Teitnopa u Jlopana
1. 3anumute Gopmyssl Diiepa B KOMIUIEKCHONW 00IacTH.
2. Maiite ompeelieHne HHTErpaia OT KOMIUIEKCHON (DYHKITUH 110 OTPE3KY.
3. Hanumure ¢popMyny OleHKH HHTETpalia KOMIUIEKCHON (DYHKIIUU 110 OTPE3KY.
4. NaiiTe onpeeneHne HHTerpaia KOMIUIEKCHOW (DyHKIIMU BAOJIb KPUBOM.

5. Uemy paBHO 3Ha4Y€HUE MHTErpaa E , €CJIN KOHTYP:

rZ—a
a) HE OXBAaThIBaeT TOUKY a; 0) OXBATHIBAET TOYKY d OJHMH Pa3 U OOXOIUTCS MPOTHB YaCOBOU
CTpEJIKHU; B) OXBaThIBAET TOUKY @ OJIMH pa3 U 00XOAUTCS IO YACOBOM CTpenKe?
6. Chopmynupyiite HHTErpajibHyt0 Teopemy Komm 11t 01HOCBSI3HOM 00J1aCTH.
7. I'me B noKa3zaTesnbCcTBE Teopembl KomM HCIOIb3yeTcss MPEIIIONIOKEHNE O HENPEPBIBHOCTH
MPOU3BOAHOMN?
8. Chopmynupyiite uHTerpaimpHyto Teopemy Komm st mMHOTOCBs3HOM oOmactu. Kakum
o0pa3oM Tpu JOKa3aTeNbCTBE H3TOM TEOpeMbl MHOTOCBsI3HAs 00JIaCTh IpeBpaIlaeTcs
OJIHOCBSI3HAS?
9. JlaiiTe onpeneneHne nepBooopazHon A GYHKIUH KOMIUIEKCHOTO NTEPEMEHHOTO.
10. Besikas u HenpepbIBHAs QYHKIIUS KOMIUIEKCHOTO IEPEMEHHOT0 UMEET epBoo0pa3Hy0?
11. Kak BblpaxaroTcs ¢ TOMOUIbI0  HHTErpaja  IMepBooOpasHble  HEMpPepbIBHO
Qg depeHIpyeMbIx QYHKINH KOMIUIEKCHOTO MTEPEMEHHOT0?
12. beckoneuHnas nudepeHnupyeMocTs aHanuTHueckon ¢pynkuuu. Teopema Mopepa.
13. JlaiiTe onpeesieHne CTETIEHHOTO Psijia B KOMIJIEKCHOW 00J1acTH.

14. IIpu KaKoM yCJIOBHHU CTETIEHHOM PsJl HA3bIBAETCS CXOALIMMCS B TOUKE Z;?

15. Onummre 061aCTh CXOIMMOCTH CTEIIEHHOTO PsAa C IEHTPOM Zj.
16. Kakoe uncio Ha3pIBaeTCs paInlyCoOM CXOAMMOCTH CTETIEHHOTO psija?

17. KakoBa 00;1acTh CXOJUMOCTH CTETICHHOTO PS/Ia, €CIIH R =007

18. JlaiiTe ompeneneHue paBHOMEPHON CXOAMMOCTH (YHKIIMOHAJIHHOTO PsiAa B KOMILIEKCHOMN
obnactu.

19. Moxet 11 cymMMa CTETIEHHOTO psiJia UMETh Pa3pbIBBI B KPYT'e CXOJIUMOCTH 3TOTO psifa?

20. [aiite onpenencHue QyHKIMU KOMIIIEKCHOTO IIEPEMEHHOT0, AHAIMTHIECKOM B TOUKE Z.
21. Hanumute popmyny HepaBeHcTB Kot i ko3¢ uumenToB crenensoro psaa?
22. Hanvmmte paa Teinopa 11 aHaIMTHIECKON QYHKIMHA C LIEHTPOM Z; .

23. ChopmynupyiTe TeOpeMy eTMHCTBEHHOCTH JIJIsI aHATUTHICCKUX () YHKIIAM.

24. Teopema JInyBuiuist. AnreOpandeckast 3aMKHYTOCTB TOJISI KOMIUIEKCHBIX — YHCElL.

25. Chopmynupyiite Teopemy Kormu (ciydaii cioKHOTO KOHTYpa).

26. OroOpaxxenuss MHOTOYronsHUKOB. Chopmynupyiire Teopemy Kpucrtopdens-Ilsapia.
27. B ueM COCTOUT CMBICT HHTETpaabHOU Gopmyibl Koru?

16



28. 13 xakux vacreit coctout psa Jlopana?

29. B kakoit 06J1aCTH BO3MOXHO Pa3JIOKEHUE aHATUTHIECKOW GyHKIMHU B psif JlopaHa?
30. HaiiTe KIacCU(PUKAIMIO U30JIMPOBAHHBIX OCOOBIX TOYEK OHO3HAYHOM ()YHKIIUH.
31. Psan Jlopana B OKpeCTHOCTH O€CKOHEUHO YIAIEHHOW TOUYKH.

32. Chopmynupyiite Teopemy COXOIKOTO.

33. CMBICI IPUHIIMAI MAaKCHMYyMa MOJTYJISI aHATUTHIECKOU (pyHKIN?

32. Chopmynupyiite Teopembl Beiiepirpacca 0 paBHOMEPHO CXOSIIMXCS PsIaX aHATMTHICCKUX
dynxumii?

33. Hynu ananutnveckoit pynkiuu. [Topsaok Hyos.

36. ChopmynupyiiTe TEOpEMY €IUHCTBEHHOCTH ISl aHATMTHYECCKUX (PYHKITUH.

37. B yeMm cMBICH aHAIUTUYECKOTO MPOJOKEHUS?

Pazoen 3. Boituemul u ux npunoxcenus
1. Yro nasbiBaeTcs BbIueTOM QYHKIMH @ = f (Z) B TOuke a?

2. IIpu KaKoOM yCJIOBHMH CyLIECTBYET BbIUET QyHKIMU = f (z) B Touke a? Uemy OH paBeH, ecinu

¢ynkuus muddepenunpyema B ToUke a?

3. Kak BbIpaxkaercs HMHTerpan (yHKIMH IO KOHTYpPY 4Yepe3 BblYEThl ()YHKIMHM B TOYKax,
JeKAIUX BHYTPH 3TOTO KOHTYpa?

4. ChopmynupyiiTe U 10OKaKUTE TEOPEMY O BbIUETAX.

5. Beruer pyHKINU OTHOCUTEIHHO TOTIOCA.

6. YkaxxuTe MpUMEHEHHs TEOPUH BHIUETOB K BEIYUCIIEHHIO ONPEAEIEHHBIX HHTETPAIOB.

7. B uem 3akimodaeTcst PUHIMI apryMeHTa?

8. Chopmynupyiite Teopemy Pyme.

9. Kak pa3noxxuth MepoMophHYIO QYHKITHIO Ha 3JIEMEHTapHBIC POOH.

10. Uto Takoe mepomopdHas GyHKuIus?

Pa3zoen 4. Ocnosnvle nonamusa u memoovl ONEPAYUOHHO20 UCUUCTIEHUS
1. Yto Ha3bIBatoT opuruHagoM? YTo Ha3bIBalOT U300paxeHneM?
2. [IpuBenure npumep GyHKIMKM XeBHCaH1a U BIYUCIUTE €€ OpUTHHAI U N300pakeHHE.
3. Kak BOcCTaHOBUTBH OPUTHHAJ IO €r0 N300PAKEHHIO. YKAKUTE 00IINE XapaKTePUCTHKH.
4. CpoticTBa npeobpaszoBanus Jlamnaca.
5. Tabnuma uzobpakenuit. M1300pakeHus d1eMEeHTapHBIX (YHKIIHUH.
6. Ilpumenenus npeoOpasoBanus Jlamnaca k pemeHuto Aud@epeHuanbHbIX U UHTErpaibHbIX
ypaBHeHui. Kak oHu cBsi3ansbl ¢ 3agaueit Kommn?
7. Hanummre ¢popmyny MennuHa.

Pazoen 5. Ilpumenenusn u npunoxcenus aHaiumuuecKux QynKyuil K
PeweHuI0 pasnudHbix 3a40a4
1. Kak cBs3ana obmias 3aa4a J{lupuxse Ha IIIOCKOCTH ¢ TApMOHUYECKUMHU (DYHKIUSAMU?
2. B yem 3aKkiII04eH CMBICII KJIAaCCMUECKOM 3a1aun J{upuxiie Ha MIIOCKOCTH?
3. Kakas ocobenHocTh 06sacTu HaOmogaeTcs B obOmieit 3anaye Jupuxmne?
4. CkoJbKo pemeHnii umeet obmas 3aaaqa Jupuxne? B kakom ciyyae?
5. Harumure hopmyny Ilyaccona u MmeTom €ro BEIYUCICHUS?
6. Kaxk cBsi3anbl perenue oomeit 3anaun upuxie u uarerpain Ilyaccona?

BapuaHTbl KOHTPOJILHBIX padoT
KonTpouabsnas padora Nel

Bapuant Ne 0

1. BbluucIuTh BCe 3HAYCHUS KOPHS: v — 2+ 2i
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2. BbisscHMTH Kakas JIMHHMSA 3aJaHa ypaBHEHHWEM M M300pasuTh STy JIMHHIO Ha YepPTEKe:
Z=(1—i)t+i;(—oo<t<oo) )

3. Haiitu npousBoaHyI0 yKa3aHHOM (DYHKIMU U BBIACHUThL €€ aHAJUTHYHOCTH B KAKUX-HUOYIb
TOYKAX IJIOCKOCTH: W= X’ +1i Y.

N\ 1-i
1+1i

4., Boyucodrh | —— | .
(\/5]

KonrtpoabHnas padora Ne2
Bapuant NeO

z

dz rae C — OKpy»KHOCTB |Z| =2.

1. BBMHCIUTH UHTETPA: I >
nz°-1
2. Haiitu paanycC CXOAUMOCTHU CTCIICHHOI'O pAAa U UCCIICA0BATH €ro NMOBCACHUC HA I'PAaHUILIC

KPyra CXOAMMOCTH:  Dip—q zln (z—=3D)" .

3. Pasznoxwuts B psan Teiinopa B OKpeCTHOCTH TOUYKH Zy = 0 QYHKIIMIO M yKa3aTh, T1e

CIIpaBCIJINBO PA3JIOKCHUEC. —mmMm/—— .
paBeil p z+1)(z-2)

4. Bpruucnuts BerdeT f(z) = B Touke (-1).

z+2z2
KonTtpoJsbHas padora Ne3
Bapuant Ne(

1. HaiiTu u30ompoBaHHbIE 0COOBIC TOUKU aHATMTUYECKOW (DYHKIUH M BBUICHUTH MX XapakTep:
1-cosz
sin®z
z
2. Paznoxwuts B psan Jlopana qanHyro QyHKIUMIO B YKa3aHHOM KOJIbBIIE m, 1< |Z| <3.

3. Haiitn n3o0paxenue GpyHkuuu sinwt , rae W - KOMIIJIEKCHOE YHUCIIO.

KommuiekT npuMepHBIX THIIOBBIX PacyeToB.

-\ 3
1. Haiitu Rez, eciin z :(ﬂj :
1+i

1
2. Haiitu Rez,ecmu 2=——.
1+1

3. Hatitu Imz, ecmn Z=——-.
1+i

4. Haiitu Imz, z=——.
1-2i

5. HaiiTi MOZy/Ib M apryMeHT KoMmtekcHoro uncia z = (1—~/2)i, z=i-1, z=1-3i,
z=-1-2i,z=bi (b=#0), z=2+5i
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6. Haiitu cymmy umcen 2, =3-2iu 2, =5+2i, 2, =—4+2in z,=1-8i
7. Haiitu yactHoe oT penenus Z; =3+2i Ha Z, =2—1, 2, =1—1 Ha Z, =1+I

8. HaiiTu Bce 3HaUEHMS CIIEIYIOUIUX KOPHEU U IMTOCTPOUTD UX: %/i ; S\/T - -1:8-8; V1-i;
V3+4i;3-2+2i; ¥-4+3i.

9. 3amucarbh B TPHTOHOMETPUYECKON popme uncio Z=-1—1, z =i(cos % —isin %)
10. BIsICHUTD T€OMETPUUECKUI CMBICIT YKa3aHHBIX COOTHOIIECHUIA:

a) |2-2,|<R; |z2—2o| > R; [2— 7| =R;

6) [z-2/+|z+2=5; |z-2|-|z2+2/>3; |z—-z|=|z-17,];

B) Rez>0; Imz<1; |Rez|<1;|Imz|<1; 0<Rez<1;
r) |7 <1; |z-i]>1; 0<|z+i|<2; O<argz<%.

11. Jlokazath aOCONMIOTHYIO CXOJIUMOCTD CIEAYIOIINX PSIOB:

— aon _ . wlln . OO(Zn_:l')! Zn <1.
a)nzz;n 2", || <1, oo<a<oo,6)nzzl:nnz , |z|<e,B)nZ:; ) Lez |z|_4,

" gZ(Z +1)r.].!.(z +n) Rez<-1.

12. Yoeautscs B tuphepeHIMpyeMOCTH CIEAYIOMUX PYHKIMA U HAUTH UX TPOU3BOAHBIE!
N3 . N3 it 1
a) (L+it)°, —oo<t<oo;0) (1+I\/f) , t>0;B)e", —o<t<oo;T) ot —o<t<o
+1

13. BBIYHCIIUTh UHTETPAJIBIL:

fo tl+it T o h
a) !(1+It)2dt;6) !Hdt;B) 1[ e 'dt; ) }[

dt
1+it

14. Haiitu, rae nuddepeHnupyeMsl cueayromnie GyHKIUU, 1 HAUTH U3 TPOU3BOIHBIE:

e’ +1 1 . cosz
e’ -1’

a) tgz; ctgz; , (" —e")”

tgz +ctgz ' cosz—sinz
15. BoccranoButs peryisipayto ¢pyHkiuio f (z) mo 3a1aHHON QYHKIUH:

a) Re f =x®+6x%y—3xy” —2y?, f(0)=0;6) Ref =e*(xcosy—ysiny), f(0)=0;



B) Re f =xcosx-chy + ysinx-shy, f(0)=0;1) Imf =ycosy-chx+xsiny-shx, f(0)=0.

16. Jlokasark, 4To clieAyromue GyHKIMH He UMEIOT IIEPBOOOPa3HbIX B 001aCTSIX. YKa3aHHBIX B
CKOOKax:

D) 2, (0<f]<):6) T, 0<z<D;:n) ©O<lg<Din) —2r, 0<g<o0).
z z -1 z

1 z
2y ! 2
@1-z9) 1+z
17. C momomipto HHTErpambHOU (opmynbl Komu BBYHCIUTD MHTETPalbl (BCE OKPY>KHOCTH
00X0JATCS IPOTUB YaCOBOW CTPEIIKH):

o v dz e’ COS Z dz
sinz——; 6 — ——dz; ——dz; —
? -[ Z+i ) ZJ:2 2% +i ®) J_ 2’ -1 K Z-|:4 2° —n? g Z+J;_1 @+z)(z-1°

|z+i|=3

8. IlepevyeHb OCHOBHOI M 10NIOJTHUTEJILHOM Y4eOHOM JUTEePaTypPbl, HEOOX0AMMOM A
OCBOCHHUS IMCUMILINHBI (MOLYJIs1)

8.1. OcHoBHas JMTEpaTypa

1. AxrtamoBa, C. C. Teopus ¢yHKIUI KOMIIJIEKCHOTO IEPEMEHHOro : ydeOHO-
metoaudeckoe mocobue / C. C. Axramona, E.K. Jlelinaptac, A. I1. Jlsamun. - KpacHosipck : Cuo.
denep. yu-t, 2020. - 100 c. - ISBN 978-5-7638-4330-9. - Tekcr : snmekrponnsii. - URL:
https://znanium.com/catalog/product/1816573 - Pesxum pocTyna: mo HOANUCKE.

2. Koran, E. A. Teopuss ¢yHKIUI KOMIUIEKCHON TMEepEeMEHHOW U OIEpaloHHOEe
ucuucienue : yueonoe nocodue / E. A. Koran, I'. C. XKykoBa. — Mocksa : UHOPA-M, 2020.
— 180 c¢. — (Beiciee oOpa3zoBanue: bakamaBpuar). - ISBN 978-5-16-015816-7. - Tekcr :
anekTponHbiii. - URL: https://znanium.com/catalog/product/1058889 - Pexwum mocrtyma: 1o
MOJIITUCKE.

3. CpemmnukoB, A. I'. Teopuss (QyHKIMIA KOMIUIEKCHOW mepeMeHHOW: y4deOHuk / A.l.
CaemnnkoB, A.H. TuxoHoB, - 6-¢ u3a. - Mocksa : ®U3ZMATIINUT, 2010. - 336 c.: ISBN 978-5-
9221-0133-2. - Tekcr : anekrponnbid. - URL: https://znanium.com/catalog/product/544573 -
PexxuMm poctyna: mo nojamnucke.

8.2. lonostHuTEIBHAS JIATEPATYPA

1. Mausimesa, H. b. ®yHKIMU KOMIJIEKCHOTO TIEPEMEHHOTO [DIEKTPOHHBIA pecypc] :
Vue6. nis By3oB./ H. b. Mansimesa, 9. P. Pozennops ; Ilog pea. O. P. Pozennopna. - Mocksa :
OU3SMATIIAT, 2010. - 168 c. - ISBN 978-5-9221-0977-2. - Tekct : amektpoHHbIH. - URL:
https://znanium.com/catalog/product/544726 - Pesxum gocTyrma: 1Mo MOAIKMCKE.

2. TuroB, K. B. DyHKIMH KOMIUIEKCHOH TIEpEMEHHOH, pSAABI W  OIEpallMOHHOE
HCUHMCIICHUE: KOMITBIOTEPHBIC TEXHOJIOTUH pelieHus 3aaad u npumepoB B Wolfram Mathematica
: yuebHoe nocooue / K. B. Turos, H. JI. I'openoB. — Mocksa : PUOP : UHOPA-M, 2019. —
(Beicmiee obpazoBanue). — 238 c¢. - ISBN 978-5-369-01677-0. - Tekcr : snexTponnsiii. - URL:
https://znanium.ru/catalog/product/1021442 - Pexxum AOCTYyIIA: IO ITOAIHUCKE. .

9. TpeGoBaHus K YCJOBUSM peaju3anuu padodyei nporpaMMbl U CHUIIMHBI (MOLYJIs1)

9.1. O0mecucreMHble TPEOOBAHUS

JuieKTPpOHHAs1 MH(POPMaITMOHHO-00pa3oBaTeabHas cpera PI'bOY BO «KUYT'Y»

Kaxnprit  oOydwaromuiics B TEUEHHE BCEro Iepuoaa oO0ydeHus obecnedeH
HHAUBHUIYaJIbHBIM HCOTpaHNYCHHBIM A0CTYIIOM K BHCKTpOHHOﬁ I/IH(I)OpMaL[I/IOHHO-
obpazoarenbHol cpeae (DNOC) YauBepcuteTa u3 1000H TOUKH, B KOTOPOH UMEETCS TOCTYII K
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https://znanium.com/catalog/product/1816573
https://znanium.com/catalog/product/1058889
https://znanium.com/catalog/product/544573
https://znanium.com/catalog/product/544726
https://znanium.ru/catalog/product/1021442

UH(POPMALIMOHHO-TEIEKOMMYHUKAIIMOHHOH ~ cet  «MHTepHeT», Kak Ha  TEppPUTOPUHU
YHuBepcureTa, Tak U BHE €€.

OynkimonupoBanne OWOC  obecrneynBaeTcss  COOTBETCTBYIOIIMMH — CPEICTBAMHU
MH(POPMALMOHHO-KOMMYHUKAIIMOHHBIX ~TEXHOJOTMH UM  KBadu@uKauueil pabOOTHHUKOB, €€
UCHOJB3YIOIIMX M noajepxkuBaoomux. @DyHkunonupoanue OMOC  cooTBeTcTBYET
3aKoHoJaTenbCcTBY Poccuiickoit denepanuu.

Anpec odunmanbHOro caiita yausepcutera: http://kchgu.ru.

Anpec pasmemnienust DIOC ®I'BOY BO «KUI'V»: https://do.kchgu.ru.

DIeKTPOHHO-0MOJIMOTEYHbIE CUCTEeMbI (3JIEKTPOHHbIE OUOJIHOTEKH)

VeeGubtii ron HaumMeHoBaHUe T0KYMEHTA ¢ YKa3aHHeM Cpox aeiicTBust
PEeKBHU3HTOB JAOKYMEHTAa
2025-2026 OneKTpOHHO-0MOINOTEYHAs cucTema 000
y4eOHBIN roJ; | «3HAHUYM. ot 14.05.2025r.
Jorosop Ne 249 s6¢ ot 14.05.2025 . 10 14.05.2026r.
DneKkTpoHHBIH agpec: https://znanium.com
2025-2026 DNeKTpOHHO-OMOIMoTeUHast  cucteMa  «JIaHby.

or 11.02.2025r.

y4de6nblii rog | orosop Ne 10 ot 11.02.2025 . 70 11.02.2026r.

DnexTpoHHbIH aapec: https://e.lanbook.com

2025-2026 DOnekTpoHHO-OuMOnMoTeuynass  cucrtema  KUI'Y.
yueOHblid Tog | [lomoxenne 06 Db yTBepk)aeHO YUeHBIM COBETOM

ot 30.09.2015r. ITporokon Ne 1. becepoumerit
DnexTponHsIii aapec: http://lib.kchgu.ru
2025-2026 HanmonanbHas snextponnas 6ubnnorexka (HOB).
y4eOHBIN TOT Horosop Nel01/HDOB/1391-m ot 22.02.2023 T. beccpounsblii
DnexTpoHHbIH aapec: http://rusneb.ru
2025-2026 Hayunas ANIEKTPOHHAs O6ubiaroTeka
yueOHBIN TOJ «ELIBRARY.RUy». JInieH3noOHHOE COrIalIeHne o
beccpounslii

Nel5646 ot 21.10.2016 1.
DnexTpoHHbIH aapec: http://elibrary.ru

2025-2026 DnexTponnsiii pecypc Polpred.comO630p CMU.
y4eOHBIH roj Cornamenue. becrinarso. beccpounslii
DrekTpoHHBIH aapec: http://polpred.com

9.2. MaTepHaJIbHO-TEXHHUYECKOE U Y4eOHO-MeToAuYecKOoe odecneyeHre JUCIUIINHBI

3aHATHA TPOBOIITCS B Y4YEOHBIX ayJUTOPUSX, NpEIHA3HAYCHHBIX JUIi MPOBEICHHUS
3aHATUN JIEKUMOHHOTO W MPaKTHYECKOr0 THIIA, KYpCOBOTO MPOEKTUPOBAHHUSA (BBIIOJHEHUS
KYPCOBBIX Pa0OT), TPYNIOBBIX ¥ WHAWBUAYaIbHBIX KOHCYJIBTALUM, TEKYILEr0 KOHTPOJS H
POMEXYTOUHON aTTECTAlMM B COOTBETCTBUHM C PACIUCAHUEM 3aHATHH MO 00pa30BaTeIbHOM
nporpamme. C ONMCaHUEM OCHAIIEHHOCTH AayIUTOPUH MOXHO O3HAKOMHTBHCS Ha CalTe
YHUBEPCUTETa, B pasjlele MaTepUalbHO-TEXHHYECKOTO O0ECIIeYeHHss W OCHAIICHHOCTH
00pa3oBaTeNLHOTO Mporiecca 1o ajapecy: https://kchgu.ru/sveden/objects/

9.3. Heo0xoauMblii KOMILIEKT JIMLIEH3MOHHOI0 NPOTPAMMHOI0 00ecrne4eHus

—  MicrosoftWindows (JIuniensust Ne 60290784), 6eccpounas

—  MicrosoftOffice (JIunenzus Ne 60127446), 6eccpounas

— ABBY FineReader (nmunen3ust Ne FCRP-1100-1002-3937), 6eccpounas

— CalculateLinux (Buecén B EPPII Ilpukazom MunkomcBszu Ne665 ot 30.11.2018-
2020), 6eccpounas

— Google G Suite for Education (IC: 01i1p5u8), 6eccpounas
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— Kaspersky Endpoint Security (JIumensus Ne 280E-210210-093403-420-2061), c

25.01.2023 r. mo 03.03.2025 1.

=

Kaspersky Endpoint Security. JJoroBop Ne0379400000325000001/1 ot 28.02.2025r. Cpoxk
nevictBus nuneH3un ¢ 27.02.2025r. mo 07.03.2027r.

9.4. CoBpemMeHHbIe Ipo(eccHOHATIbLHBIE 0a3bl JAHHBIX U
HHG(opMALIOHHBbIE CIPABOYHbBIE CHCTEMbI

®enepanbublii nopran «Poccuiickoe odpazoBanue»- https://edu.ru/documents/

Enunas komtekius nmudpoBbix oOpa3oBareinbHbIX pecypcoB (Emmnas xomrekmus [{OP) —
http://school-collection.edu.ru/

ba3bl gaHHBIX SCOPUS M31aTENIbCTBA
Elsevirhttp://www.scopus.com/search/form.uri?display=basic.

[Topran @enepalbHBIX TOCYIAPCTBEHHBIX OOpA30BaTENbHBIX CTaHAAPTOB  BBICIIETO
obpazoBanus - http://fgosvo.ru.

@OenepanbHblii  1eHTp UHGOPMalMOHHO-00pa3oBaTenbHbIX pecypcoB (OLMOP) -
http://edu.ru.

Enunas xomiekuust uudpoBsix oOpasoBarenbHbIX pecypcoB (Emunas xomnexius L[[OP) —
http://school-collection.edu.ru.

Nudopmannonnas cucrema «EquHoe okHO AocTymna K oOpazoBarenbHbIM pecypcam» (MC
«Enunoe oknoy) — http://window/edu.ru.

10. OcoGenHOCTH OpraHu3anum 00pPa3oBaTEeILHOIO Mpolecca JAJsi JUIL
€ OrPAHUYEHHBIMH BO3MOKHOCTSIMH 310POBbS

B ®I'bOY BO «KapauaeBo-Uepkecckuid rocy1apCTBEHHbIN yHUBEpCUTET umeHu Y./l

AnueBa» CO34aHbl YCIOBHS Ul IOJYYEHMs BBICIIEr0 00pa3oBaHHsA IO 0OPa30BaTENIbHBIM
nporpaMMam 00yJaromuxcs ¢ OrpaHMYEeHHBIMH BO3MOKHOCTSIMU 3/10poBbsi (OB3).

CreunanbHble yCIoOBUs A moidydeHust oOpazoBanus no OIIBO oOywarommmucs c

OrpaHMYCHHBIMU BO3MOXKHOCTSAIMH 3I0POBBs ompeeneHbl «llonokeHrneM 00 00YYEHHH JIHIL C
OB3 B KUI'V», pa3melneHHbIM Ha caiite YHHBepcHuTeTa 110 aapecy: http://kchqu.ru.

22


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
https://kchgu.ru/wp-content/uploads/2015/01/Polozhenie-ob-obuchenii-lits-s-OVZ.pdf
https://kchgu.ru/wp-content/uploads/2015/01/Polozhenie-ob-obuchenii-lits-s-OVZ.pdf
http://kchgu.ru/

11. JIueT perncrpanum u3MeHeHH

B pa60q6171 porpaMmMe BHCECCHBI CIICAYIOIINEC NU3MCHCHU:

JdaTa u HOMep pPoOTOKOJIa
YUY€eHOro coBeTa
daxkyabTera/ HHCTUTYTA,

ara u HOMep
MPOTOKOJIA YYEHOI'0
coBeTa

HN3menenue HAa KOTOPOM ObLIN YuuBepcurera, Ha
paccMoOTpeHbl BONPOCHI 0 KOTOPOM ObLIH
HEe00XO0AUMOCTH BHECEHUS YTBepPAKIeHbI
usmenenunii B OIIBO usmenenus B OIIBO
[TepeytBepxaena OIIBO. 29.04.2025r., 30.04.2025r.,

OOHOBINIEHBI: YUeOHBIN IUIaH,
KaJIeHJapHbli y4eOHbIH rpaduk,
PTIJ, PIIII, mporpammer 'NA,
BOCIIUTaHUSI, KaJeHJapHBIN TIaH
BOCHUTATEIbHOU PabOTHI.
OOHOBIIEHBI JOTOBOPHI:

1. Ha antuBupyc Kacnepckoro.
(JoroBop Ne56/2023 ot 25 stHBaps
2023r.). HeiictByet n0 03.03.2025r.
2. Ha antuBupyc Kacnepckoro.
(doroBop Ne
0379400000325000001/1

ot 28.02.2025r. [lelicTByer 1o
07.03.2027r.

3. Horosop Ne 10 ot 11.02.2025r. 56¢
«Jlanb». lelictByer no 11.02.2026r.
4. oroBop Ne 238 »6¢c OO0
«3HaHuyM» oT 23.04.2024r.
HenctByet no 11 mas 2025r.
Horosop Ne 249-36¢c OO0
«3Hanuym» ot 14.05.2025r.
HeiictByet no 14.05.2026r.

npotokos Ne 8

npotokost Ne 8
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