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CocraButenb: Kaui. (pu3.-MaT. HayK, JoueHT MamuyeB A.M.

PabGouass mporpamMmma AMCHUIUIMHBI cocTaBieHa B coorBeTrcTBUH ¢ PI'OC BO 1o
HarnpaBiaeHuto noarotoBku 44.03.05 Ilemarormveckoe oOpazoBaHue (¢ ABYMsI NPOPUIIMU
MOJTOTOBKU), YTBEP>KICHHOTO MpHKa3oM MuHucTepcTBa oOpa3oBaHus M Hayku Poccuiickoit
®enepanun ot 22.02.2018r. Nel25, ¢ usmenenusimu u fonoHeHusamu ot 26.11.2020 r., Ne 1456,
or 8.02.2021 r., Ne83, Ha oOcCHOBaHWM YYeOHOTO IUIaHA TIOJTOTOBKH OaKajJaBpOB TIO
HanpasieHuio 44.03.05 Ilemarornyeckoe oOpazoBaHue (C ABYMS MPOGUISIMH TOATOTOBKH),
npodmis: «PU3MKa; MaTeMaTHKay, JTOKaIbHBIX akToB KUI'Y.

Paboyas mporpamMma paccMOTpeHa M yTBep)KIeHa Ha  3acelaHuu  Kadeapsl
MaTeMarudeckoro amanmmsza Ha  2025-2026  y4eOHblii rom, mportokon Ne 9 ot
17 mag _ 2025r.



OraaBjienue
1. HauMEHOBAHUE TUCITUTUTHBL (MOJLYTIS ).t .vvevveauteesteesueesuessusesssessseaseesseessseasseasseansessaesssessssssasesnsesnsesssesssnns 4

2. MecTo AMCUUIIINHBL (MOAYIIS1) B CTPYKTYPE 00Pa30BATEIBHOM MPOTPAMMBIL ......vevveereresreesresseesnesresneennes 4

3. [lepeueHs mIaHUPYEMBIX PE3YIBTATOB OOYUCHHS M0 TUCIUILTHHE (MOJIYITI0), COOTHECEHHBIX C
TUTAHUPYEMBIMH PE3YJIbTaTaAMU OCBOCHUS 00PA30BATCIEHOM MTPOTPAMMBI...c..vevveeneeeteeseeesiressresreesseesseesens 4

4. O6beM IUCHUIUIMHBI (MOIYJISI) B 32U€THBIX €IMHHULIAX C YKa3aHHEM KOJMYEeCTBa aKaJeMHYECKHX YacoB,
BBIJICJICHHBIX Ha KOHTAKTHYIO pa0boTy 00ydaloMXCs ¢ MpenoaaBaTeneM (1o BUAaM y4eOHBIX 3aHATHH) 1
HA CAMOCTOSTENBHYIO PAOOTY OOYTAROIITHIXCS .. .veuvvesveesreesteessresssesnseasseesseessesssseasseasseesseessesssnessnesseesseessessses 5

5. ConmeprkaHre TUCIUIUIMHBI (MOIYJIs), CTPYKTYPHPOBAHHOE IT0 TeMaM (pasfienaM) ¢ YKa3aHuEM
OTBEJICHHOTO Ha HUX KOJMYECTBA AKAIEMHUUCCKHX YACOB Y BUAOB YUCOHBIX 3AHATHM .. ..veeveervereeereereenneenees 6

5.1. Pa3zenbl MUCIUTUIMHBI ¥ TPYIOEMKOCTb IO BUJIaM YUEOHBIX 3aHSTHH (B aKaJleMIUYECKHX Jacax) ..6

6. OcHoBHEIE (hOpPMEBI y4eOHOW PaOOTHI 1 00pa30BaTEIbHBIE TEXHOIOTHH, UCTION3yEMbIE MTPH
pean3any 00Pa30BATEITEHOM TTPOTPAMMBL. ... .cesueertressressreasreanseesseesseeasseasseasseassessseessessseesssesssesnseesseessesssees 8

7. @OHA OIIEHOYHBIX CPECTB ISl IPOBEICHUS MPOMEXKYTOYHON aTTECTAIIUN 00YJIAFOIINXCS 1O

D07 (6310700000705 (S 0 034721 10 ) T H OO P PP PROT PSPPI 10
7.1. NnaukaTophl OlEeHUBAHUS CDOPMHUPOBAHHOCTH KOMIIETEHIIHH .....evveevveerreeseiesieesieesressreesieesieesenas 10
7.2. TlepeBon OaJIbHO-PEUTHUHIOBBIX TOKa3aTeNieH OLEHKUA KauyecTBa MOATOTOBKH OOYYAIOIIUXCS B
OTMETKH TPATUITHOHHON CUCTEMBI OTIEHIBAHFIST - .vvervvesreesteesteeseeesuresnsessseesseessessssssssesseessesssesssessnnesnns 11
7.3. TuroBble KOHTPOJIBHBIE BONIPOCHI U 3aJaHUs1, HEOOXOAUMBIE JUISI OLIEHUBAHUS C(POPMUPOBAHHOCTH
KOMIICTCHIIUN B TIPOIIECCE OCBOCHUS YUCOHOM JMCIIATIIHHB .. vvvvveevesvessteeteesseesssesssesssesssesssesseesssnssnns 11

7.3.1. IIepedeHb BOTIPOCOB JITIS BAUETA. .....reeureerrerereasreasreesseesseessnessnessneaseassesssesssesssneasnessneesneessessnnesnns 11

7.3.2. TecToBbIi MaTepHa JJisi AMATHOCTUKU MHAWKATOPOB OLIEHUBAaHUS c(HOPMUPOBAHHOCTH
)Y 08 (3 (32 111407 GOUUT TR 13

7.3.3. Ouenounble MaTepHuaibl. Bopock! 1 3ajaHus K JICKIIUAM U MIPAKTUICCKUAM 3aHATHUSIM.
BapraHTbl KOHTPOIBHBIX PAOOT. THITOBBIE PACUETB ...c.vveuveveereenresieesestesseesresseessestesseesnesieesnessesnnennes 13

8. [lepeueHb OCHOBHOIA U JIOTIOIHUTENBHON yueOHOW JIMTepaTypbl, HEOOXOAMMOM ISl OCBOCHHSI

JUACTIVITITITHBT (IMOJLYTISI) «vutteuteenteesseesueeanseateesueesueesaseasseasseasseesseeabeeasseanseebeeabeesheesheeambeanbeenbeenbeenbeeabneanneannaen 18
8.1. OCHOBHAS JIITEPATYPA +...veeureerreererssesasrtasseesseesseesseessnessseasse e neesnesasesaseeasne e st e sbeesneesseessneareenreenreenrees 18
8.2. JIOTIOTHUTEITBHAS JIATEPATYPA. 4+ -veevveaureesseesueesueesueesusessseasseassesssesasesasseasseanseesseessessasesnsessesnseessesssnes 19

9. TpeboBaHus K YCIOBHAM peaTU3alliy padodeld IPOrpaMMbl TUCTATUTAHBL (MOILYTIS) .vovvevearrevereeennenns 19
9.1. OOIIECUCTEMHBIE TPEOOBAHFI ... .vcvveurienteeteesteeasreesteesseesteesasesasessseanbeesbeesseesssessseanneaseessessaeesnnesnns 19
9.2. MarepraibHO-TEXHHUYECKOE U YUCOHO-METOANYCCKOE 00SCIICUCHUE TUCITUTUTHHBI «...oovvvereeeeeennes 20
9.3. HeoOX0MMBI# KOMITIEKT JTUIEH3UOHHOTO MPOTPAMMHOTO OOCCTICUCHUS . .v..vvevverveeneereesneeseeseeeens 20

9.4. CoBpemenHbIe podecCHOHaNbHBIE 0a3bl IAHHBIX U HHPOPMAITMOHHBIE CITPABOYHBIE CUCTEMBI ..20

10. OcoGenHocTy opranu3ay 00pa3oBaTeIbHOTO MpoIiecca IS JIUL C OTPAHNYEHHBIMU
BOBMOKHOCTSIMHE 3ITOPOBB .. vvestveeresreasreesseesseessesasesasseasseesseesbeesheeas s e an s e e ne e b e et e e e b et ebe e enn e e beenreenbeennnennne s 21

11. JIMCT PETHCTPALIAN MBMEHEHMIM .......veeuvietietiisiee et ere et sttt r e sre e sr e st e e e e e e nre e sre e seeesene s 22



1. HaumeHoBaHUe TUCHUILIMHBI (MOYJIs1):

Teopust pyHKUMI KOMILIEKCHOTO IIEPEMEHHOI0

Lenbro n3yueHus: AUCUUILIIUHBI SBISETCS:

- TEOPETHYECKOE M MPUKIIAJHOE OCBOCHHE CTYJIECHTAMHU OCHOBHBIX pa3/ejoB TEOPHH
GyHKIMI  KOMIUIEKCHOTO IEPEMEHHOr0, HEOOXOJMMBIX [iJIsi TOHMMaHUsS €€ poJih B
po(hecCHOHANTLHOM e TEIbHOCTH,

- obecrieyeHrne KaueCTBEHHOW MOJATrOTOBKH 0aKalaBpOB Ha OCHOBE MPUMEHEHHUS] METO/I0B
00y4YeHHsI, XapaKTePHBIX Il TEOPUH (QYHKIUN KOMILJIEKCHOTO MIEPEMEHHOTO;

- (popMuUpOBaHUS MaTEMaTHUYECKON KYJIbTYpPbl MBILIUICHUS, CIOCOOHOCTH K 000OILIEHHIO,
aHaJU3y, BOCIIPUATHIO HHPOPMALIUH, TIOCTAHOBKE LIEIH U BBIOOPY ITyTeH €€ TOCTUKECHUS;

- OCBOEHHE OCHOBHBIX METOJIOB TEOpUU (YHKIUN KOMIUIEKCHOTO IEPEMEHHOTrO,
OPUMEHSEMBIX B pEIIeHHH NPO(EeCCHOHANBHBIX 3a/a4, HCCIIEAOBATEILCKON NeATENbHOCTH B
obsactu 006pazoBaHwMs.

JUist TOCTHKEHUS LENIU CTABATCS 3a/1a4H:

- U3Y4YUTh HEOOXOIMMBIH MOHATHIHBIN anmapaT IUCHUIUINHEI;

- chopmupoBaTh yMEHHUS JIOKa3biBaTh (AaKTBI W TEOpeMbl TEOpUH (PYHKUIUI
KOMIUIEKCHOTO MTEPEMEHHOT0;

- chopMupoBaTh YMEHHS pPelIaTh TUIIOBBIC 33/1a4M OCHOBHBIX Pa3/IeliOB TEOPUHU (HYHKIINI
KOMIUIEKCHOTO MTEPEMEHHOT0;

- (opMupoBaHue mpencTaBieHU 00 OCHOBHBIX MOHSATHIX U METOJAAX TEOpUU (YHKIHN
KOMIUIEKCHOTO MIEPEMEHHOI0, TAKUX KaK — aHAIUTH4YecKue (QYyHKIUHU, KOMIUIEKCHBIN UHTerpal,
psansl Teitnopa u Jlopana, 0coOble TOUKH, BBIYETHI, ONIEPALIMOHHOE UCUHUCIICHUE;

- TONyYUTh HEOOXOAMMBbIE 3HAaHUA M3 O0JIACTH TeOopuu (YHKIUNA KOMILIEKCHOTO
NEPEMEHHOTO  JUIS  JajJbHEWIIero  CaMOCTOSATENBHOTO  OCBOGHHS  HAyYHO-TEXHHUYECKOU
nHpopmanuu;

- OCBOEHHE KOMIIETEHIIMI B 001aCTH TeOpUH (PYHKIIUI KOMIUIEKCHOTO MTEPEMEHHOTO.

2. MecTo AUCHUILIMHBI (MOAYJIS) B CTPYKTYpe 00pa3oBaTe/ibHOI NPOrpaMMbl

Huctunnuaa 51.0.08.03 «Teopust GyHKIINN KOMIUIEKCHOTO TIEPEMEHHOT0» OTHOCHTCS K
65oky — «bnok 1. Jluctuniauasl (MOIYIH)», K 00s3aT€IbHON YacTH, MPEeIMETHO-METOANYECKUN
monyib |l.

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

MECTO JUCHUMIIJIMHBI B CTPYKTYPE OIIBO

HNunexc ‘ 51.0.08.03

TpeGoBanus k npeaBapuTeIbHOI MOATOTOBKE 00y4al0Ierocs:

Vuebnas nucuurimHa «Teopust (QyHKIHMI JEHCTBUTEIHLHOTO IEPEMEHHOI0» OIMUPAETCs Ha
BXOJIHbIE 3HAHUS, YMEHMSI U KOMIIETEHIIUH, MTOJIyYE€HHbIE IO AUCUUIIINHAM: «MaTtemaTnueckui
aHaIM3», «Anredpay, «I'eomeTpusi» B 00bEMe BY30BCKOM IporpaMMbl OakajgaBpHara.

I[I/ICIII/IHJ'II/IHBI H NPAKTHKH, OJf KOTOPbLIX OCBOCHHEC JAHHON JAMCHUILIMHBI (MOZ[y.Tlﬂ)
H606X0)II/IMO KakKk npeamecTByroiiee:

Nzyuenne maucuuniauHbl «Teopus QyHKIUN KOMIUIEKCHOTO INEPEMEHHOI0» HEOOXOAUMO JUIS
YCIIEIIHOTO OCBOCHMS JUCHUILINH (opmupyronmx komnereHuun YK-1, TIK-1, a taxxke ans
IIPOXO0K/ICHHSI OIIPEACIICHHBIX BUOB MPAKTHK.

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

[Tpoutecc w3ydenuss AUCUMUILTUHBI «Teopus QYHKIHMA KOMIUIEKCHOTO TMEPEMEHHOTO0Y
HampaBJieH Ha pOpMHUPOBAHUE CIAEAYIOUIMX KOMIIETEHIINI 00yJaromerocs:




Kox

Copneprkanue KOMIETEHIIUN

WNHIukaTopbl TOCTHXKEHUS

KOMIIE- B COOTBETCTBHH C N
S ®rOC BO/OIBO c(OpPMHUPOBAHHOCTH KOMITETECHIIUNA
YK-1 | CmocoOeH ocymecTBIATh YK-1.1. leMOHCTpUpYET 3HaHUE OCOOCHHOCTEH
MOWCK, KPUTHYCCKUI aHATTN3 CUCTEMHOTO H KPUTHYECKOTO MBIIIICHHUS,
1 CUHTE3 nH(pOopMaIumy, apryMEeHTHPOBAaHHO (DOPMHUPYET COOCTBEHHOE CYKICHHE
MPUMEHSTH CUCTEMHBII Y OLICHKY HH(OpMaIii, TPUHUMAET 0OOCHOBaHHOE
TOJTXOJT JIJISl PEIICHHUS peleHue
MOCTaBJICHHBIX 3a/1a4 YK-1.2. IIpumensiet normdeckue GOpMBI U IPOLIEAYPHI,
CIOCOOCH K peIIeKCHU 10 TIOBOAY COOCTBEHHOM U
YyKOU MBICTUTEIBHON JCATEIBHOCTH
YK-1.3. AHanu3upyeT NCTOYHUKN HHPOPMAIIAH C ETHI0
BBISIBJICHUS UX TPOTHBOPEUNH U MOMCKA IOCTOBEPHBIX
CYXIEHUN
[IK-1 | Cnocoben ocBanBath U [IK-1.1. 3Haet CTpyKTypy, COCTaB M TUAAKTHIECKUE

HCIIOJIB30BaTh TCOPETUUCCKUEC
3HaHHA U IPAKTUYCCKUC YMCHUA

Y HaBBIKH B MPEMETHON 00IacTn

IPH PEIICHUH
po¢eCCHOHANBHBIX 3a/1a4

SIUHUIIBI IPEAMETHOM 00J1acTH (TIPEITo1aBacMoTo
npeaMeTa)

ITK-1.2. YMeeT ocyniecTBIsATh OTOOP y4eOHOTro
COZIePIKaHUS [UIS €70 pealn3allii B Pa3IHYHbIX (opmax
o0yuenus B cooTBeTcTBUM ¢ TpeboBanusmu @I'OC OO
I1K-1.3. lemoHCTpHpYET yMEHHUE pa3padbaThiBaTh
pa3n4yHbIe POPMBI YUEOHBIX 3aHATHIHA, IPUMEHSTD
METO/IbI, TPUEMBI M TEXHOJIOTHH O0YUCHHS, B TOM YHCIIE
WHQOPMaIOHHEIE

4. O0beM AUCHUNIMHBI (MOAYJIS) B 324eTHBIX €IMHULAX C YKAa3aHHEM KOJINYeCTBA
aKaJeMH4YeCKHX YaCOB, BbI/IeJIEHHBIX HA KOHTAKTHYI0 padoTy o0y4yalommxcs ¢
npenoaasareseM (10 BUIaM y4eOHbIX 3aHATHIT) 1 HA CAMOCTOSITEILHYIO PadoTy

o0yuaruuxcsi
Obmass TpynoeMKocTh (00beM) nuctuiuiHbl (Monyns) cocraBiaser 3 3ET, 108
aKaJIeMUYECKHUX YacOB.
Bcero yacos
Ounas OuHo- 3aounas
O0bémM TUCHHUIIMHBI ¢popma 3a04HafA ¢opma
o0yuyeHust ¢popma o0yuyeHnust
o0yueHust
OO0mas Tpy10eMKOCTh I CHHIJIHHbI 108
KonTakTHasi pa6ora o0yyamomuxcs ¢
npenoaasareseM (110 BUAAM y4eOHbIX 3aAHATHI)
(Bcero)
AyautopHasi padora (Bcero): 60
B TOM YHCJIE:
JIEKIU U 30
CEMHUHApPBbI, MPAKTUYECKNEC 3aHATHS 30
MPAKTHKYMBI
nabopaTtopHbie pabOThHI
BueaynuropHas padora:
KOHCYJBTAITHS TIEpe]] IK3aMEHOM




JesATEeIbHOCTH, IPe1yCMaTPUBAIOIINE TPYIIOBYIO WU UHANBUIYAIbHYIO pabOTy

paboTHI U JIp.

BreayauTopHas paboTa Takxe BKIIOYACT HWHIAWBUAYAIBHYIO pabOTy 00ydarommuXxcs ¢
npenogaBaTciiCM, I'pylIIoOBbIC, MHAWBUAYAJIbHbBIC KOHCYJIbTAllU U MHBIC BHAbL y‘ICGHOﬁ

00ydJarommxcs ¢ mpernoiaBaTesieM, TBOPUECKYIO padoTy (3cce), pedepaThbl, KOHTPOJIbHBIC

CamocTrosiTe/ibHasi pa6oTa o0y4ammuxcs (Bcero) 30
KonTpoan 18
Buja npoMeskyToUYHOI aTTecTAlIUMU 3auer
o0yuarouerocs (3a4eT/IK3aMeH)

5. Conep:kanue TUCHUILUINHBI (MOAYJIsI), CTPYKTYPHMPOBAaHHOE 10 TeMaM (pa3aejam) ¢
YKa3aHHeM OTBeJeHHOI0 HA HUX KOJIUYeCTBA aKaJeMHYeCKUX YaCOB 1 BH/I0B y4eOHBIX

3aHATHH

5.1. Pa3gennbl AMCHUILUIMHBI U TPYI0EMKOCTb 110 BUAAM y4eOHbIX 3aHATHI

(B akageMHUYeCKHX 4acax)
Ounas popma 0dyuenus

Ne |[Kype Paznei, TeMa JuCHMIIIMHBI O0masi| Buabl yuyeOHBIX 3aHATHH,
n/m |ceme TPY/AOE | BKJIIYas CAMOCTOSTEJIbHYIO
cTp MKOCTh| PpadoTy 00y4arIuXxcs u
(B TPYAOEMKOCTH (B 4acax)
yacax)
Bcero AyauTOpHBbIE Cam.
Y4. 3aHATHS pabora
108 Jlek. | IIp. [Kourt
poJib
3/6 Pa3zoen 1. dnemenmol meopuu gpynxyui 44 14 16 14
KOMNJIEKCHO20 NePeMEeHH020
1. OCHOBHBIE  CBOWCTBAa  KOMIUIEKCHBIX  YHCEI. 2
TpuroHomerpudeckas W TOKa3aTelbHAs (OPMBI
KOMIIJIICKCHOI'O 4ucJja. BO3B6IL6HI/I6 B CTCIICHb H
M3BJICHCHHNEC KOPHS.
2. [Tome  kOMIIEKCHBIX  umcel.  PacmmpenHas 2
IIJIIOCKOCTb KOMIIJICKCHBIX YUCCII.
Crepeorpaduyeckas POSKIUs.
3. KoMmIulekcHble 4uMclia, JACHCTBUS HaJ  HHUMHU. 2

Monayns u aprymeHnt. TpuroHomerpudeckas u
noKasarenbHasi GopMbl KOMIIJIEKCHOTO YHCIIA.

4. ®opmyna Myaspa. KopeHb H3 KOMIIJIEKCHOTO 2
yucna. PemeHne ypaBHeHHI.

5. OyHKIIMM KOMIUIEKCHOTO IlepeMeHHOro. OCHOBHBIE 2
cBoiictBa. Ilpemen u HenmpeprIBHOCTH (YHKLIUHU
KOMIIJIEKCHOTO [IEPEMEHHOTO.

6. MHoxecTBa  KOMIUIEKCHBIX  yncen. OoOiacrtu. 2
KpuBbie Ha TIO0CKOCTH.

7. TpancuenaeHTHbIE ~ (QYHKIMH  KOMIUIEKCHOTO 2
nepemenHoro.  Jlorapudpmuueckas  QyHKIHS.
O6mas creneHHast GyHKIHS.

8. TpancuenaeHTHbIE ~ (QYHKIMH  KOMIUIEKCHOTO 2
nepemenHoro.  Jlorapudmuueckas — QyHKUMS.

O6mas crenenHas ¢yHKuus. Beraucienue.




KpuBbie Ha KOMIUIEKCHOM IITOCKOCTH.

10.

OYHKINN KOMIUIEKCHOTO MepeMeHHoro. OCHOBHBIE
cBoiicTBa.  PemieHume 3amady W TPUMEPOB.
Briuucnenue mnpenenoB. HempepblBHOCTh, TOYKU
pa3phiBa.

11.

[MponsBoaHas GbyHKIMN KOMIUTEKCHOTO
nepemeHHoro. Yciosusi Kommu-Pumana. Ilonsitue
AHAIUTUYECKON (byHKINH. Kondopmuoe
0TOOpaKCHHE.

12.

T'eomerpuueckuii M THAPOJUHAMUYECKUM CMBICI
npousBogHol. KondpopmHOe oToOpakeHue B
(hu3HUeCKUX 3a7auax v mpuMepax.

13.

[IpousBoHas GbyHKIUU KOMILJICKCHOTO
nepemennoro. luddepenmuan. Ycnous Komm-
Pumana. I'eoMeTpuyeckass UHTEpIIPETALUS MOIYIISA
U apryMeHTa  MPOW3BOJAHOH  KOMILICKCHOTO
MIEPEMEHHOTO.

14.

IMapmoHnyeckue (hyHKIHIH. ConpsikeHHbIE
rapMoHu4eckue (QyHkuuu. YpaBHenue Jlammaca.

15.

OCHOBHBIC  CBOWCTBAa JIMHCHHOH U  ApPOOHO-
muHeHol ¢yHkmit. CrermeHHas GYHKOUS U
¢dysxiwst XKyKoBCKOTO.

16.

CuMMeTpHsT OTHOCHUTEIBLHO OKPYXHOCTH. poOHO-
TUHEHHbIE (PYHKIUM M TeOMETPHUYECKUE CBOHCTBA
UX OTOOpaKESHHIA.

17.

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

18.

BerBu  MHOTO3HA4YHBIX  (YHKIIHH. Touku
BETBJICHMS.

19.

IlonsiTue pumaHoBoW mnoBepxHOcTU. IIpumepsl
MHOT'03HaUHBIX aHAJIMTHYCCKUX (DYHKUIHUH.

20.

OyHKUUOHANBHBIE  psinbl.  CTENEeHHBIE — PSObL,
CBOMCTBA.

21.

OyHKUMOHANBHBIE  pAfabl.  CTENEeHHbIE  PSIIBL.
Ilpuznaku  cxomumoctu. OOmactb H  Kpyr
CXOJMMOCTH.

Pa3zoen 2. Humezpanoi.
Paow Teiinopa u Jlopana

20

22.

WNHTerpupoBanue GbyHKINH KOMIUIEKCHOI'O
nepemenHoro. Teopema Komm. Teopema Ko mmst
MHOT'OCBSI3HOH 00J1acTH.

23.

Wnterpan tuna Kommu. CoiicTsa.

24,

Beruncienne unHTerpanos. MurterpaibHas Gopmysa
Komm.

25.

Briuucnenune unterpanos. IIpuMeHeHune Teopembl
Ko k periennto 3agad. MHTerpanbHas Gpopmyiia
Kommu.

26.

Psan Teitnopa. Hynu ananutnueckoit GpyHKkunu.

27.

Hymun  ananutmueckoit  ¢ynkumu.  Teopema
€IMHCTBEHHOCTH JIISl AHAJIMTUYECKUX (DYHKITHHA.
AHalIUTHYECKOE MPOAOIKEHHE.

28.

Paznokenne aHanmuTHYeCKOW (GYHKIMH B PsI
Teiinopa.  IlouneHHoe  MHTErpUpOBaHUE U
muddepeHupoBanue  psyoB.  Paaumyc W Kpyr




CXOOUMOCTH.

29. PaznokeHne aHaIMTUYCCKOW (GYHKIMH B  Psf 2
Telinopa. Paguyc u Kpyr CXOquMOCTH.
30. Psan Jlopana. OcoOble TOUkH GYHKIUH. 2
31. PaznoxeHne aHamUTHYECKOM QYHKIUKM B PsX 2
Jlopana. Knaccudukaius n301MpOBaHHBIX OCOOBIX
TOYEK OJHO3HAYHON (YHKIIHH.
Pazoen 3. Boituemul u ux npunoxcenusn 10 4 4 2
32. OCHOBHBIE TIOHATUS TEOPUU BBIUETOB. Brliuer 2
OTHOCHTEIIFHO ITOJIOCA.
33. BbrueTsl aHATHTHYECKON (DYHKITUH, BEIYHCIICHUE. 2
34. [IpumeHeHue TEOpUM BBIYETOB K BBIYUCICHUIO 2
OIIpeAEIEHHBIX HHTEIPAJIOB.
35. WuTerpanbl OT MHOTO3HAYHBIX (DYHKITHH. 2
36. Boraersl ananutuueckod QyHxmuu. [lpuMeHenne 2
TEOPUH BBIYETOB K BBIUMCICHHUIO OIPEIEICHHBIX
MHTETPAJIOB.
Pazoen 4. Ocnoenvie nonamusa u memoowl 8 2 2 4
ONEPAYUOHHO20 UCHUCTICHUA
37. IIpeobpazoBanme Jlammaca w  ero  CBOICTBa. 2
N300paxeHus d7eMeHTapHBIX QYHKIIUH.
38. CsoiicTBa nmpeoOpa3osanus Jlamaca. 2
39. [IpeoOpa3zoBanue Jlamiaca W €ro  OCHOBHBIC 2
cBoiicTBa. M300paskeHne 3NeMeHTapHBIX (QYHKITHIA.
40. Oo6panienne mpeoOpasoBanus Jlamtaca. dopmyna 2
MemnHa.
Paszoen 5. Ilpumenenus u npunosxcenus 8 2 2 4
AHATUMUYEcKuUX QYYHKYuil K peuteHuro
PA3IUYHbIX 30044
41. OCHOBHBIC CBOHCTBAa TapMOHHMYECKUX (YHKITHI. 2
WHTerpanbHoe  TMpeaCTaBlIeHWE TapMOHHYECKHX
(YHKITHIA.
42. I'apmonnyeckue (GYHKIMM U MX CBOMCTBa. 3agada 2
Jvpuxie uis Kpyra U noJIyIIOCKOCTH.
43. OCHOBHbBIE TIOHATHUS TEOPHUH IUIOCKOTO  TIOJI. 2
CosneHonaNbHbIE U TIOTEHINAIBHBIC TTOJISL.
44, [lpunokeHust  aHAMUTHYECKUX  (QYHKOUH K 2
pa3auyHbBIM (DU3MYSCKUM 3a/1a4aM.
HUTOIO: 108 30 30 18 30

6. OcHoBHBIEe hopMBbI yueOHOIT padoThI U 00pa3oBaTeIbHbIE TEXHOJIOTHHU, HCIOJIb3yeMble
NPH pean3anum 06pa3oBaTeJbHOI MPOrpaMMbl

JleknuonHble 3aHATHSA. JIEKIUs ABJISIETCSI OCHOBHOM (hopmoii yueOHOU paboOThI B By3e,

OHa sIBJsieTCs Hambosiee BAKHBIM CPEJICTBOM TEOPETHYECKOM MOArOTOBKM oOyuarommxcs. Ha
JEKUUAX PEKOMEHIYeTCs AesTebHOCTh OoOydaromerocs B (opMe aKTHBHOTO CIIYIIAHHUSA, T.€.
IpeJrnoiaraeTcs BO3MOXKHOCTh 3aJaBaTh BOIPOCHI
PEKOMEHIYETCSl KOHCIIEKTUPOBAHUE OCHOBHBIX IOJIOKEHUH JieKIMU. OCHOBHAsI AUJIAKTUUYECKAs
1eJb JeKIUH - o0ecrieueHne OPUEHTUPOBOYHON OCHOBBI JJIsl IaJIbHEHIIEro yCBOEHUsI Y4eOHOTO
MaTtepuana. JlekTopaMu akTUBHO MCIOJB3YIOTCS: JIEKIMS-IUANOr, JEKUUsS - BU3yaJln3alus,
JeKuus - mpe3eHTauusd. Jlekuus - Gecena, UM «IHAJOT C ayIUTOpHUEi», MPEACTaBIseT coOon
HEINOCPEACTBEHHBIN KOHTAKT IpenojaBareisi ¢ ayiuropuei. Ee npenMyIiecTBo COCTOUT B TOM,
YTO OHA MO3BOJISIET MPUBJIEKATh BHUMaHUE ClIylIaTeneil K Haubosee BakKHBIM BOIPOCAM TEMBI,

Ha YTOYHCHHUC TIOHHMMAaHUA TEMbI H
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OTIpeNeNIATh COJACPKAaHUE M TEMIl M3JI0KEHUS y4yeOHOro marepHuaia ¢ yuyeToM OCOOEHHOCTEH
ayIUTOPUHU. YdacThe OOydJalomuxcs B JIGKIMH — Oecene oOecreunBaeTCsi BOMPOCAMH K
ayJUTOPUH, KOTOPBIE MOT'YT OBITh KaK JIEMEHTAPHBIMH, TaK M MPOOIEMHBIMHU.

I'maBHOI 3amaueil Kaxa0M JEKIUU SIBISIETCA PACKPBITHE CYIIHOCTH TE€MBbl U aHAIU3 €€
OCHOBHBIX TOJOXEHUH. PekoMeHyeTcss Ha NepBOil JIEKIIMK JTOBECTU 1O BHHUMAHUS CTYJCHTOB
CTPYKTYpPY JUCIHUIUIMHBI U €0 pa3felibl, a B JalbHEHIlIeM yKa3blBaTh HA4ajJ0 KaXIO0ro pasjaena
(Monmynsl), CyTb W €ro 3a/ayd, a, 3aKOHYHMB M3JIOKEHHE, MOJBOJIUTH UTOT IO ATOMY pa3Jielny,
4yTOOBI CBSI3aTh ero co cieaytommm. CoaepkaHue JEKIUI Oompeensercs HacTosmel padbouei
nporpaMMoii  aucuuiuimHbl. g 3ddexTuBHOrO mpoBeneHUS  JEKIMOHHOTO  3aHATHUS
PEKOMEHIyeTCs COOJI0IaTh MOCIeI0BAaTEIbHOCTh €€ OCHOBHBIX ATAIOB:

1. bopMyIHPOBKY TEMBI JICKIUH;

2. yKa3aHHe OCHOBHBIX M3y4aeMbIX pa3J/ieJIOB UM BOIPOCOB U MpPEJIOJiaraeMbIX 3aTpaT
BpPEMEHU Ha UX U3JI0KCHUE;

3. U3JI0KEHUE BBOJHOM YaCTH;

. I3JI0°K€HIE OCHOBHOM YaCTH JICKIIHY;

. KpaTKHe BBIBOJIBI [10 KAXKJIOMY U3 BOIIPOCOB;

. 3aKITIOYCHUE;

. PEKOMEHIAIUH JIMTEPATYPHBIX UCTOYHUKOB IO U3JIaraeMbIM BOIIPOCAM.

IpakTuyeckue 3aHATHA. J(MCIUIUIMHBI, 1O KOTOPBIM IUIAHHPYIOTCS MPAKTHYECKUE
3aHATHUA, ONPEICIAIOTCS y4eOHbIMU TIaHaMU. [IpakThyeckue 3aHATHS OTHOCSTCS K OCHOBHBIM
BUJAM Y4EOHBIX 3aHSATHH U COCTABISIOT BAXHYIO YaCTh TEOPETUYECKOH U MpodecCHOHATHHON
MPAKTUYECKON MOArOTOBKHU. BhINONHEHNE CTYICHTOM MPAKTUYECKUX 3aHSATUI HAMpaBJIeHO Ha:

- 00001IeHHe, CHCTEMAaTH3aIINI0, YIITyOJIeHHe, 3aKPETTICHHE MOTyYSHHBIX TEOPETUIECKIX
3HAaHUW 1O KOHKPETHBIM TeMaM MAHCLHMIUIMH MaTeMaTHYeCKOro M OOIIero ecTeCTBEHHO-
HAy4YHOT0, 00IIeTpOeCCUOHATLHOTO U TPO(ECCHOHATILHOTO IIUKIIOB;

- GopmMupoBaHUE YMEHUN NPUMEHATH IMOJIyYCHHBIC 3HAHMS Ha MPAKTHKE, peau3aliio
€/IMHCTBA UHTEIUICKTYAIbHOW U MPAKTHYECKON JIeITEITbHOCTH;

- pa3BUTHE MHTEJUICKTYAJIbHBIX YMEHUN y OyIyIIUX CHEIHATIUCTOB: AHATUTUYECKHX,
MPOSKTUPOBOYHBIX, KOHCTPYKTUBHBIX U JIP.;

- BBIPaOOTKY MpPH PEIICHUU MOCTaBICHHBIX 33/1ad TaKUX MPO(ECCHOHATHHO 3HAYMMBIX
Ka4ecTB, KaK CaMOCTOSITENbHOCTb, OTBETCTBEHHOCTh, TOYHOCTb, TBOpYECKAas HWHHUIIMATHBA.
Mertoanyeckne pekoMeHAaluu pa3paboTaHbl C IIENbI0 €AMHOrO IMOJAXOAa K OpraHu3alud U
MIPOBEICHUIO TPAKTUIECKUX 3aHATHI.

[TpakTHyeckoe 3aHATHE — 3TO (hopMa OpraHMU3aLUU y4eOHOTO Ipolecca, HalpaBIeHHas
Ha BBIPAOOTKY y CTYIEHTOB MPAKTUYECKUX YMEHUWH U M3yYCHHUS TOCIEAYIONINX TUCIHILTHH
(Monmynel) M Juid pemieHHs TNpodecCHOHAIbHBIX 3aaad. [IpakTHueckoe 3aHATHE OJIKHO
NPOBOTUTHCSA B YYEOHBIX KaOWMHETaX WM CIEUATbHO O0OpPYIOBAHHBIX IOMEIICHUSX.
HeoOxomuMbiMu ~ CTPYKTYpPHBIMH ~ JJ€MEHTaMH  MPAKTUYECKOTO  3aHATHSA,  OMHUMO
CaMOCTOSITENTbHOW JESITETPHOCTH CTYACHTOB, SIBJISIOTCS aHAIN3 U OIIEHKA BBIITOJIHEHHBIX PadOT U
CTETMEHH OBIAJICHHUsS CTyAEHTaMH 3allJIJaHUPOBAaHHBIMU YMEHUSMHU. JlUJaKTHYeCKHue LeTu
MPAKTUYECKUX 3aHATHH: (OpMUPOBaHWE YMEHUU (QaHATUTHYECKHX, MPOCKTHPOBOYHBIX,
KOHCTPYKTUBHBIX ), HEOOXOIUMBIX U1l U3YYEHHs MOCIEAYIOUUX AUCHUILINH (MOIynei) u s
Oynyuieit mpoheccuoHaTbHOM NS TeIbHOCTH.

B mnpomecce moAroTOBKM K NPAKTHUYECKUM 3aHATUAM, OOydaromuMmcsi HeoO0XOAMMO
o0patuth 0co00€ BHHMaHHE Ha CaMOCTOSTENIbHOE H3YyYEHHE PEKOMEHIOBAHHON yueOHO-
METOJMYECKON (a TakkKe HaydyHOW M TOMyNsapHOW) nureparypbl. CaMocTosTenbHas padoTa c
yueOHUKaMH, y4eOHBIMU MOCOOMSIMH, HAy4YHOH, CIPAaBOYHON M TMOIMYJISPHOW JUTEpaTypoOu,
MaTepuaiaMu TEPUOAMYECKUX W3JaHuN W VIHTepHeTa, CTaTUCTUYECKUMMH JaHHBIMH SBISETCS
Hanbosiee  I(P(HEKTUBHBIM  METOJOM  TOJY4YEHUs  3HAHHWA, TIO3BOJSIET  3HAYUTEIIBHO
aKTUBU3UPOBATh IMpollecC OBJaaeHus uHpopMmanuel, crnocodcTByeT Oonee TIIIyOOKOMY
YCBOGHHIO HM3y4aeMoro MaTepuana, (GopMupyeT y o0OYyYaromuxcs CBOE OTHOIICHHE K
KOHKpeTHOU mpobneme. bosee rirybokoMy pacKphITHIO BOIPOCOB CHOCOOCTBYET 3HAKOMCTBO C
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JIOTIOJIHUTEIIbHOM  JINTEpaTypOi, PEKOMEHIOBAHHOW IIPENOAABATENIEM [0 KaXIOH TeMe
CEMHMHAPCKOI0 MJIM IMPAKTUYECKOIO 3aHSTUS, YTO IO3BOJISAET OOy4aroIMMCS MPOSBUTH CBOIO
MHAMBUAYAJIbHOCTh B PaMKaX BBICTYIUICHUS Ha JaHHBIX 3aHSTHUSX, BBIABUTH IIMPOKHUM CHEKTP
MHEHHH 10 U3y4aeMou mpooieme.

O0pa3oBareibHble TexHoJ0oruu. [Ipu nmpoBeneHnn y4eOHBIX 3aHATHI MO AUCIUILINHE
UCMONB3YIOTCS  TPAAULMOHHBIE M WHHOBAIMOHHBIE, B TOM 4HClI€ HH(OPMAIIOHHbIE
oOpa3oBaTeNbHbIE TEXHOJOTMM, BKIIOYas MPU HEOOXOAWMOCTH TPUMEHEHHE AaKTHBHBIX U
MHTEPaKTUBHBIX METOA0B O0YUYEHHUS.

Tpaauumonnsie 00pa3oBaTEIbHBIE TEXHOJIOTHH DPEATU3YIOTCS, NPEUMYIIECTBEHHO, B
nporecce JIEKIUOHHBIX M IPAKTUYECKUX 3aHATUM. VIHHOBalMOHHbIE OOpa3oBaTeNbHbIC
TEXHOJIOTUM HCIIOJIL3YIOTCSI B TPOIECCE AyAUTOPHBIX 3aHATHH M CaMOCTOATENIbHON pabOThI
CTYACHTOB B BHJE IPUMEHEHUS AaKTUBHBIX U HHTEPAKTHBHBIX METOJOB OOYYEHHS.
HNudopmannonnsie 00pa3oBaTeNbHbIE TEXHOJOTUU PEAIU3YIOTCS B MPOLECCE HCIOIb30BAHUS
3JIEKTPOHHO-OMOINOTEYHBIX CHUCTEM, IEKTPOHHBIX O0pa30BaTEIbHBIX PECYpPCOB U 3JIEMEHTOB
AIIEKTPOHHOTO OOydYeHHs B JJIEKTPOHHOW HH(OPMAIIMOHHO-00pa30BaTeNbHON cpene Juis
aKTUBU3ALMK y4eOHOr0 MPOLECcca U CaMOCTOSTEIbHON pabOThI CTYI€HTOB.

[IpakTuueckue 3aHATHS MOTYT IPOBOAUTHCS B (POpME TPYIIOBOM IUCKYCCUH, «MO3TOBOM
aTaku», pa30opka KeicoB, pelleHusl NpakTUYeCKUX 3a/1ad, MyOoJnYHas Mpe3eHTalus poeKkTa U
ap. Ipexxne, yem gath rpymne HHGOpMaIUio, BAXKHO MOATOTOBUTh YIaCTHUKOB, aKTHBH3UPOBATh
MX MEHTaJbHbIE IIPOLECCHI, BKIOYUTh X BHUMAHHUE, Pa3BUBATH KOOIEPALMIO U COTPYJHUYECTBO

IIPU IIPUHATUY PELICHUM.

7. ®OH]1 OLIEHOYHBIX CPEACTB /sl IPOBeAeHUsI MPOMEKYTOUHOI aTTecTAlMU
00y4aomuxcs Mo JUCHUIIHHE (MOTYTI0)

7.1. UnaukaTopbl OleHMBaHUs ¢(POPMUPOBAHHOCTH KOMIIeTeHIUH

Komnerenuun 3auTeHo He 3aureno
. . N Hirxe moporosoro
Beicokuii ypoBeHB Cpennnii ypoBeHb Huskwii ypoBeHb
(oTIMaHO) (xopom0) (YHOBIETBOPUTETHHO) YPOBHA
(86-100% ©amoB) (71-85% ©GamnoB) (56-70% 6aoB) HCYAIOBJIETROHTELHO)
(o 55% ©OanoB)
YK-1: VK-1.1. demonctpupyet| YK-1.1. lemonctpupyet| YK-1.1. B nienom YK-1.1.
Cnocoben TIOJTHOE 3HAHUE 3HaHHE OCHOB JIEMOHCTPHUPYET 3HaHHue | JleMOHCTpHUpYeT
OCYILECTBIIAITH | 0COOEHHOCTEH ocobeHHOCTeH 0coOeHHOCTeH (parMeHTapHOE 3HAHHE
TIOUCK, CHCTEMHOTO U CHCTEMHOTO U CHCTEMHOTO U ocobeHHOoCcTe!
KPUTHYECKHUI KPUTHYECKOTO KPUTHUYECKOTO KPUTHYECKOTO CHCTEMHOI'O U
aHaIM3 MBIILICHHS, MBIIIICHHS, MBIIIICHUS, KPUTHYECKOTO
Y CUHTE3 apryMEHTHPOBaHHO apryMEHTHPOBaHHO apryMEeHTHPOBaHHO MBIILICHUSI
uHpopmanuy, | popmupyer hopmupyer (bopmMupyeT cOOCTBEHHOE]
MPUMEHSTH COOCTBEHHOE CYXXEHHE | COOCTBEHHOE CY)KICHHUE | CyXK/IEHHE U OLIEHKY
CHCTEMHBII W OIIEHKY MH(OPMAINH, | M OIIEHKY MH(popMaluH, | nHGopmanu,
TOAXOM JJIst NPUHAMAET MPUHAMAET MPUHAMAET
pemnieHus 000CHOBaHHOE peleHne | 000CHOBaHHOE pelIeHne | 000CHOBaHHOE PeIICHNE
NMOCTaBIICHHBIX | VK-1.2. [Ipumensier YVK-1.2. Ilpumenser VK-1.2. B nemom VK-1.2. He ymeer
3aja4 jorndeckre GOpMBI M | JIOrHYecKue GOPMBI M | yMEeT NPUMEHSTH TIPUMEHSTh

HPOLIEYPHI, CIIOCOOESH
K pe(IICKCHH I10 MTOBOY
COOCTBEHHOH U Hy>KOU

HpOLEYPHI, CIIOCOOCH
K pediexcun mo
MOBOAY COOCTBEHHOH H

Joruyeckue GopMbl U
HpOLEYpHI, CIIOCOOCH
K peduiekcuu 1o

Joruveckue GopMbl U
MpOLIEAYPHI, HE
c11oco0eH K

MBICJIUTEJIbHON qy)KOi MBICIIMTENILHON | TOBOTY COOCTBEHHOM M | pedpriekcru 1o moBo Iy
eI TCIILHOCTH eI TCIILHOCTH qy)KOU MBICIIMTEILHON | COOCTBEHHOU W 4YKOH
IeSITETLHOCTH MBICIIUTEIIbHOM
JIeSITEILHOCTH

VYK-1.3. Arammupyer
HNCTOYHUKHU
MHQOPMAIIUH C TETBI0
BBISIBJICHUSI NX

IPOTUBOPEUHH U

YK-1.3. Ananmsupyer
OCHOBHBIC HICTOYHUKHU
MHPOPMALIIH C TIETTBI0
BBISIBJICHUSI NX

IPOTUBOPEYHH 1

YK-1.3. Ananusupyer
B IEJIOM UCTOYHUKHU
HHPOPMALINH C ETBI0
BBISIBJICHUSI UX
IPOTUBOPEUHH U

VK-1.3. He Bnageet
aHAJTM30M NCTOYHHUKOB
UH(POPMAITUH C TIETBI0
BBISIBJICHUS UX
MIPOTHBOPEUHH U
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IMOUCKa JOCTOBCPHBIX

IMOUCKa JOCTOBCPHBIX

IMOUCKa JOCTOBCPHBIX

MOUCKa JOCTOBCPHBIX

CY)XJICHHI CYKJICHHI CYKJICHHI CYXKJICHUH
IK-1: IIK-1.1. 3naer I1K-1.1. 3naer I1K-1.1. 3naer B memom | I1K-1.1. He 3Haer
Cnocoben HOJIHOCTBIO CTPYKTYPY, | OCHOBHBIE CTPYKTYPBI, |CTPYKTYpY, COCTaB CTPYKTYpY, COCTaB U
OCBaMBaTh U COCTaB U JUIAKTHYECKHE COCTaB U TUIAKTHICCKHE TUIAKTHYCCKUE IMIaKTHICCKHIE
UCIIONB30BATh | €OMHHLBI IPEAMETHON | SIMHUIBI IPEAMETHOH | ©AMHMIBI IPSIMETHOW | eIMHULBI IIPEAMETHOM
TeopeTHdeckue |obiacTu obiacti obxacti obmacTu
3HAHUS U (mpenogaBaeMoro (mpenogaBaeMoro (mpenogaBaeMoro (mpenogaBaeMoro
MpaKkTU4ecKue |MpeaMera) IpeaMera) IpeaMeTa) npeaMera)
YMCHUA U [IK-1.2. TTomHOCTHIO IK-1.2. Ymeer IIK-1.2. B enom IIK-1.2. He ymeer
HABBIKH B YMEET OCYLICCTBIISATh | OCYILECTBIISATH OTOOP | yMEET OCYLISCTBIISATH OCYIIECTBIISITH OTOOP
peIMETHOM 0TOOp yueOHOTO y4eOHOT0 co/IepKaHus | 0TOOp y4eOHOTrO Y4eOHOTO COJICPIKAHHUS
obsactu pu CoJIep>KaHus JJisl ero JUTSL €T0 pealIU3allii B | COACPKAHUS JIJIsl €T0 JUTSL €70 peallu3aliy B
PeIICHHH peanusanuy B pa3IU4uHbBIX popmMax peanu3anyy B pas3nuuHbIX popMax
npoheccHoHamb pa3nu4YHbIX popMax o0yueHus B pa3IMuHBIX popMax o0y4eHHs B
HbIX 3a/1a4 o0y4eHus B COOTBETCTBUHU C o0y4eHus B COOTBETCTBUH C
COOTBETCTBHH C TpeOOBaHUSIMHU COOTBETCTBHH C TpeOOBaHUSIMHU
TpeOOBaHUSAMH oIr'oC 00 TpeOOBaHUSIMHA oI'0C OO
oroc 0o oroc 0o
IK-1.3. IK-1.3. IIK-1.3. B nenom IK-1.3.
JdemMoHCcTpHpYET JemoHCcTpHpYeET JEMOHCTPUPYET JemMoHCcTpHpYET
yYMeHHe pa3pabaThiBaTh | yMEHHUE pa3pabaTeiBaTh | yMEeHHE pa3pabaTeiBath |(parMeHTapHO
pazian4HbIe HOPMBI pazian4HbIe HOPMBI pasiIr4HbIe HOPMBI YMEHHUE
y4eOHBIX 3aHATHH, y4eOHBIX 3aHATHH, y4eOHBIX 3aHATHH, pa3pabaTeIBaTh

MPUMEHSTh METOBI,
MPHUEMBI U TEXHOJIOTHH
00y4yeHHUs, B TOM YHCIIe

nH(OpMalMOHHbIE

MIPUMEHSATh METO/bI,
MIPUEMBI U TEXHOJIOTHH
00y4yeHHs, B TOM 4HCIIe

nH(OpMalMOHHbIE

HNPUMEHSTh METOIBI,
MPUEMBI U TEXHOJIOTUH
00yuyeHUs, B TOM 4YHCIIe
nH(opMalMOHHbIE

pasznuuHble HOpMbI
YUCOHBIX 3aHITHI

7.2. llepeBoa 0a/1JIbHO-PEITHHIOBBIX NMOKAa3aTe/Ieil OlleHKH Ka4eCcTBa MOAT0TOBKHU

00y4aromuxcs B OTMETKH TPAAUIIMOHHON CHCTeMbI OlleHUBAHUS

[Topsimox  (YHKIIMOHUPOBAHHUST BHYTPCHHEW CHCTEMBI OIICHKH KadecTBa IOATOTOBKH
oOydaromuxcsi U TepeBoj] OalTbHO-PEHTHHIOBBIX IOKa3aTeNnell O00yJarommxcsi B OTMETKU
TPAJULIMOHHON CUCTEMbI OLICHUBAHHUS IPOBOAUTCA B COOTBETCTBMM C mnojioxkeHuem KUI'Y

«Ilomoxenne

0  OamIbHO-PEUTUHTOBOM

CHUCTCMC

OIlIEHKW 3HaHUH

o0yUaronmxcs»,

pa3MelIeHHbIM Ha caiite YHuBepcuteTa o aapecy: https://kchgu.ru/inye-lokalnye-akty/

7.3. TunoBblie KOHTPOJIbHBIC BOITPOCHI U 3a1aHUSA, HCOﬁXO}II/IMLIe AJIdA OHCHUBAHUA
C(l)OpMI/IpOBaHHOCTH KOMIIeTEHIINI B nmpouecce oCBoOCHUsA yqeﬁﬂoﬁ JAUCHHUIIJIMHBI

1. KomriuekcHsie

7.3.1. IlepedyeHb BONPOCOB [JIsl 3a4eTa

quciia.

JlenicTBus

HaJ

KOMIIJICKCHBIMHA

qucCJiaMH.

I'eomeTrpuyeckoe

IIPEJICTAaBJIICHNE KOMIUIEKCHBIX uucell. Moxayns u aprymenTt. @opmyna Myaspa. Kopens wu3
KOMILJIEKCHOTO yncia. HaliTu 3HaueHust KOpHEeH U MOCTPOUTh UX: /—3—i/3 .

2. Crepeorpaduueckas MpOEKIMs. PaclmMpeHHas IUIOCKOCTh KOMIUIEKCHBIX YHCENT. MHOXKeCTBa
KOMILTEKCHBIX uMcell. [lonstie oOnacti. HallTh MHOXKECTBO TOUEK B KOMILIEKCHOM IUIOCKOCTH,
YJIOBJIETBOPSAIONIMX HEPABEHCTBY: |7 +Imz<1.

3. @OyHKIMU KOMILUIEKCHOTO TepeMeHHoro. OHO3HAuHBbIE W MHOTO3HAa4YHbIe (QyHKIWH. [Ipemen

(GYHKIMM KOMIUIEKCHOTO repemeHHoro. CBoiicTga.

MEPEMCHHOTIO.

HenpepbIBHOCTh  (DYHKIMM KOMILIEKCHOTO

4, KpuBble Ha KOMIUIGKCHOM IUIOCKOCTH. IJiafkas kpuBas. OMNpefenuTh IHHHIO 3aJaHHYIO
ypaBHeHHeM: Z=t+it?; -0 <t <+w.

5. TlocnenoBaTenbHOCTH U Psisibl KOMIUIEKCHBIX dKcen. DyHKIMOHaAbHBIE psiabl. CTENEeHHbIE PSIbL.

Haiitu o6macTb cXxoaquMocTu psja:

00 n

in

n=0
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https://kchgu.ru/inye-lokalnye-akty/

6. IlpomsBomHast (yHKIMM KOMIUIEKCHOTO repemenHoro. Judpdepenuman. Ycnopue Komm-Pumana.
HokazarensctBo. IIpoBeputh BbiMogHEeHHE YycnoBuil Komu-PumMana u HallTH TPOM3BOAHYIO
Gynkuum w=z%-2z.

7. OcHOBHbIC TIpOCTEHINIME (YHKIIMM KOMIUIEKCHOTO IIE€PEMEHHOTO. OKCIIOHCHIMAIbHAS U
TpuroHoMmerpuueckas GpyHkuuu. CBoicTBa.

8. T'eomerpuueckuii cMbICI MOIYJISI M apryMeHTa npon3BoHoN. KonpopmHoe oToOpaxkeHue.

9. OOnacTd OJHOIUCTHOCTH HEKOTOPBIX JJIeMEHTapHbIX (yHKIMiA. HaliTh 001acTh B KOTOPYIO

MepPeXOaUT TpPU  OTOOPAKEHHH IMOCPEACTBOM  (PyHKImu W= e’ , JmHua L= x+iy;
X—const; Y (oo, + o)

10. JIpoGHO-MHElHbIe (PYHKIMH M TeOMETPUYSCKHE CBOMCTBA MX OTOOpakeHWid. DyHkims JKyKOBCKOro.
BerBu MHOro3Haunbix (yHkiwil. Toukw BeTrieHus. PrmanoBa moBepxHocTh. Haliti 00pa3 emuHUYHON

1 1
OKPY>KHOCTH TIPY OTOOPXKEHUH, OCYIIECTBISIEMOM (pyHKIMeH JKyKOBCKOro: W = P (Z + —j .
z

11. Kommiekcubiii norapudm. Jlorapudmuueckass ¢ynkuus. OOmas creneHHas (QyHKLIUSL
BbIuucanTh: Ln(iez).

12. TlonsTre uHTErpasia. Bonmpock! CymecTBOBaHMS U BEIYHCIICHUSI HHTErpaia. CBOMCTBA.
Heonpenenénupiii uHTErpan or (GyHKIMM KOMILUIEKCHOM mepeMeHHoN. MHTerpanbHbii jorapudm.

BeI4ucnTh HHTErpa: I dz.
| 2]

13. UnrerpanphHas  ¢opmyna  Komm. — JlokazarenbctBo.  Cwmpicn.  Haiftu  uHTerpant:

1 sinz .
— | 7/ 9z, rne C — xycouno-rnaaxwuii xouryp JKopnana.
27 ¢ (z-2i)

2

14. BBHIYMCIUTH HHTETPAIL: I ( z dz,rae C— OKpyKHOCTE |z + i =1.
Z —
C

2)z +i)
15. Tlonstue anamuTuyeckoil (romomopduoil) QyHKIwH. PaznuyHble TPaKTOBKM U HMX CBS3U.
2

Beruucnuth uHTErpa: J ( dz, rae C — OKpy®HOCTb |z +i| =1.
C

z
z-2)z+i)
16. Teopema Kormm. O6mmit ciyqaii. Teopema Komm st cimydast Tpeyronmsanka. Teopema Komm st
CITy4asi CIIOKHOTO KOHTYpa.
17. Pan Teiinopa. PasnoxeHue aHanutuueckoi pyHKIMU B psi Teiopa. PasnoxuTs GyHKIMIO B psi
Teiinopa mo crenensM: Z —a, e a- 3aJaHHOE YHCJIO, C ONpEACTICHHEM Kpyra CXOAMMOCTH:

T
cosz,a=—.
4

18. Pasnoxenue anamutudeckod ¢yHkimu B psa Jlopana. Psan Jlopana. IlpaBunbHast U riaBHas
yacty psjaa Jlopana.
19. Knaccudukanust HM30JIMPOBAHHBIX OCOOBIX TOYEK OJHO3HAYHOM (yHKUMH. VYcTpaHuMas

ocobast Touka. [lomoc. CymecTBeHHO ocobasi Touka. HaliTu M301MpOBaHHYIO OCOOYIO TOUKY
1

(GYHKIMY 1M OTIpeNenuTh ee BUI: ze?.

20. Beruers! aHamTnaeckoi yHkun. Teopema o Bbrderax. Boraucants: R€S ———.
" —17

22. [lpuMeHeHne TeOpHrY BBIYETOB K BBIYMCIICHUIO OTPEIICIIEHHBIX HHTETPAIOB.

z
Beruncnutes MHTErpai ¢ MOMOIIBIO TEOPEMBI BEIYETOB: I ——dz,rtne C: ‘Z‘ =3.

c (Z _1)(2 _2)
23. IIpeoOpazoBanue Jlarutaca U e€ro OCHOBHBIE CBoicTBa. M300pakeHHe 3JIeMEHTapHBIX
¢yuknuii. CpoiictBa wu3o0pakeHus. M3o0paxenust snemeHTapHbIX ¢yHKuil. CBoiicTBa
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nzoOpaxenus. Tabmuna wu3o0paxkenuil. Halitm wu300pakeHus q(p) OpUTHHAJIOB f(t),

HOJIB3YSICH OTpejielicHrueM n3oopaxenus: f (t) =e",a=a+ib.

24. OmnepanyonHoe wucuucienue. Pemenus 3amau g auddepeHnnanbHbIX  ypaBHEHUH
OTIEPAIMOHHBIM METOOM.

25. IIpumenenus npeobpazoBanus Jlamnaca K pemieHuto JudQepeHnnaIbHbIX U HHTErPAITbHBIX
ypaBHeHui. O6pamenue npeodpazopanus Jlamnaca. @opmyna MeauHa.

7.3.2. TecToBBIii MaTepuaJ 1Jisl AUATHOCTUKU HHIMKATOPOB OLlEHHBAHUS
chopMUPOBAHHOCTH KOMIIETEHNH

7.3.3. OueHounbie MaTepuajbl. Bonpocsl U 3ajaHus K JIEKIUSIM U MPAKTUYECKUM
3aHATHAM. BapuaHTbI KOHTPOJIBLHBIX PadoT. TuNoBbIEe pacyeThl

Pazoen 1. dnemenmul meopuu PyHKyuil KOMNIEKCHO20 NEPEMEHHO20
1. Chopmynupyiite mpaBuia BBIIOJHEHUS alreOpandecKux Omnepanuii HajJ KOMIUIEKCHBIMU
YHClIaMU, 33JJaHHBIMU B alirebpandeckoit hopme.
2. OOBSACHUTE CMBICI TEPMUHA «T10JI€ KOMIUIEKCHBIX YHCEID.
3. Kako#t BuJ MMeeT 4uciao, o0patHoe dncity Z = X+1y? Kakoe KOMIIJIEKCHOE YHCIIO HE MMEET

obpaTtHoro?

4. Kak BBINOJIHAIOT /I€JI€HUE KOMITJIEKCHBIX YHCEIl, 33JaHHBIX B ajaredpanyeckoil popme?

5. ChopmynupyiTe paBuiio BO3BEICHHUS YUCIIA | B CTENICHb C HATYPAJIbHBIM [10KA3aTEIIEM.

6. Kakue KOMIUJIEKCHbIE 4MClia Ha3bIBAIOT conpsbkeHHbIMM? Kakoe uuciio compsikeHo c: a)
CYMMOH JIBYX KOMIUIEKCHBIX 4HCENl; 0) MPOU3BEAECHUEM JIBYX KOMIUIEKCHBIX YHCENl; B) YaCTHBIM
JIBYX KOMIUIEKCHBIX YHCEII; T') CTENIEHb0 KOMILJIEKCHOTO yucia?

7. Kak BBIpaKarOTCs JEHCTBUTENbHAS U MHUMAsl YaCTH KOMIUIEKCHOTO YHUCIIA Yepe3 ATO YHCIIO U
COIPSDKEHHOE C HUM?

8. Kak n300pakaroT KOMIUICKCHBIE YHCiIa Ha TUIOCKOCTH?

9. Uemy paBHBI BEKTOPBI, U300paXKarolue CyMMY M pa3HOCTh JIBYX KOMILJIEKCHBIX YHcen?

10. Kak 3anuchiBatoT KOMIUIEKCHOE YMCJIO B TPUTOHOMETpUUECKOU (hopme? A B MoOKazaTeIbHOU
dbopme?

11. Kak reomerpuyecku H300pakaroTCsl JBa CONPSDKEHHBIX KOMIUJIEKCHBIX 4Yucia? A 7JBa
IIPOTUBOIOJIOXKHBIX KOMIUIEKCHBIX YHciIa?

12. B deMm 3akirO4arOTCd TEOMETPUUYECKUM CMBICI: a) MOJIYJs KOMILIEKCHOTO 4YHcia; 0)
apryMeHTa KOMIUIEKCHOT'O YHCIIa; B) MOAYJIS PAa3HOCTH JBYX KOMIUIEKCHBIX 4ncen?

13. B yem pazHuna mexxay obo3HadeHusMu Arg z u arg z?

14. Hanummure QopMmynbl Ui BBIYMCICHHUS MOAYJS M apryMeHTa KOMIUIEKCHOIO YHCIa,
3a/laHHOTO B anredpanyeckoil popme

15. JIro60€e 11 KOMIUIEKCHOE YMCII0 UMEET MOAYb? A aprymMeHT?

16. ChopmynupyiTe npaBuiia YMHOXKEHUS, JEICHUS U BO3BEJICHUS B CTEMEHb C HATypajlbHBIM
noka3zaresjaeM KOMIUIEKCHBIX YMCEeN, 3aJaHHbIX B TPUTOHOMETPUYECKOil popme.

17. Cxonbko KOpHEH N-i CTENEeHW MOXHO M3BJE€Yb U3 KOMIUIEKCHOTO YHCJa, OTIMYHOTO OT
Hy1s1? e pacnonararotcs TOUKH, H300pakarolye 3TH yucia?

18. Hamumure ¢opMyny KopHS N-H cTENeHHM M3 KOMIUIEKCHOTO 4YHCJa, 3aJaHHOTO B
TPUTOHOMETpHUYECKOU (opMme.

19. JlaiiTe onpenenenre GyHKINN KOMIUIEKCHOTO IEPEMEHHOTO.

20. KakoBo reomMeTpuueckoe UCTOJKOBaHHE (PYHKIIMH KOMIUIEKCHOTO IIEPEMEHHOT0, 3a/IaHHOM B
obmactu D?

21. Ompenennte, YTO O3HAYAOT ClI0Ba «DYyHKIUSA @ = f(z) KOMIUIEKCHOTO IEPEMEHHOTO
HETIPEPBIBHA B TOYKE Zn».

22. JlaiiTe ompeneneHue npeaena QyHKIUN KOMIUIEKCHOTO MEPEMEHHOro: a) B Touke a; 0) B
TOYKE O,

23. O06J1acTH OTHOJIMCTHOCTH HEKOTOPBIX JJIEMEHTAPHBIX (DYHKITHH.
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24. Kax Haiitu o6pa3 nunuu I', 3ajaHHOM mapaMeTpuyecKUMH YpaBHEHUSIMU, TIPU OTOOpaKEHUHU
o= T1(z)?

25. Kakoe oToOpaxeHHe TIOCKOCTH B ce0s 3amaeT GyHKIus o =kz+c, ecnua) k=0; 6) c=0,
k|=1;B8) c=0, argk=0;T1) k=1?

26. Jlaiite omnpenenenue: a) auddepeHmupyemMort (QYHKIMHM OAHOTO JEHCTBUTEIBHOTO
nepeMeHHoro; 0) muddepeHupyeMoil (GYHKIMH ABYX JICHCTBUTENBHBIX IEPEMEHHBIX; B)
muddepeHrpyeMoit GyHKIIUN KOMILIEKCHOTO IIEPEMEHHOTO.

27. JlaiiTe onpenencHue MPOU3BOIHON (PYHKIIMU KOMIUIEKCHOTO TIEPEMEHHOTO.

28. Kak cBszaHel Mexay coOoil  TpeOOBaHMsI  CYIIECTBOBAaHUS  IMPOU3BOJHON U
g depeHIpyeMocTH PYHKIIUH KOMIUIEKCHOTO MEPEMEHHOT0?

29. Moxer a1 ObITh (QYHKIMS KOMIUIEKCHOTO mepeMeHHoro auddepeHIupyeMoil B TOYKax
pa3pbiBa?

30. Hanmummure dopmyny muist npupanieHus auddepeHnupyemMon GpyHKIum.

31. Cnemyer mu w3 guddepeHIEpPYeMOCTH (YHKIUKA KOMILIEKCHOTO  TIEPEMEHHOTO
nuddepeHIpyeMOCTh €€ ACHCTBUTEIRHOM M MHHUMOM dYacTed Kak (YHKIUHA JABYX
JIeCTBUTENLHBIX IEPEMEHHBIX?

32. 3anummure ycnosus Komu-Pumana.

33. I'me B BBIBOie ycnoBuii Komm-Pumana ucmnonbdyercs nuddepeHunpyemMocTs (GyHKIUN
w=1(2).

34. Kakue ¢hyHKIIUH IBYX JEHCTBUTENBHBIX IEPEMEHHBIX HA3bIBAIOT TAPMOHUYECKUMU?

35. Kak cBsi3anbl Mexay coOOil MOHATUS TapMOHMYECKOM (YHKIUHM JABYX JIE€HCTBUTEJIbHBIX
NEPEeMEHHbIX U JBAXIbl HeNpepblBHO auddepeHnupyemMord  QyHKIHH  KOMILIEKCHOTO
[IEPEMEHHOT0?

36. Kak mo 3ajaHHOI TapMOHUYECKOW (D)YHKIIMU HAWTU COMPSHKEHHYIO C HEH rapMOHUYECKYIO
GyHKIMI0?

37. B ueM 3akiil0ouaeTCsi TEOMETPUYECKHIl CMBICI apryMeHTa W MOIYJNs MPOU3BOTHOM
g depeHmpyeMoii GyHKIIMHA KOMILIEKCHOTO TIEPEMEHHOT0?

38. Onumute MeToa KOHQOPMHBIX OTOOpaKEHUH B PU3UUECKUX 3a/1a4ax.

39. [laliTe onpenenenue jgorapudma B KOMIUICKCHOM 00JIaCcTH.

40.Kak BeIpakaeTcs jgorapupm KOMIUIEKCHOTO YHUCIIa Yepe3 €ro MOAYNb U apryMeHT?

41. 3amaer 11 COOTHOLIEHUE @ = LNz (YHKIHIO KOMIUIEKCHOTO NEPEMEHHOr0? A COOTHOLICHUE
w=Inz?

42. Ha kakyto o61acth oToOpaxkaeT GQyHKIHS @ =Inz KOMIUIEKCHYIO TIJIOCKOCTh, Pa3pe3aHHYIO
BJI0JIb OTPHUIATEIbHON JEHCTBUTEIBHOM MOTyocu?

43. Obmas crenenHas pyHKIHS. KakoBBI OCOOCHHOCTH €€ ONPEIeTICHIUS ?

44. DnemeHTapHble (PYHKIIMN KOMIUIEKCHOTO MTEPEMEHHOT0 M UX OTOOpakeHusl.

45. NpoOHo-nuHeiHble GYHKIIMH U T€OMETPUUECKUE CBOMCTBA UX OTOOpaKEHUH.

Pa3zoen 2. Humezpanwl u psaowvt Teiinopa u Jlopana
1. 3anumuTe Gopmyinsl Diiepa B KOMIUIEKCHOM 00iacTu.
2. [laiiTe onpeneneHne HHTErpaia OT KOMIUIEKCHON (DYHKITMH IO OTPE3KY.
3. Hanummre ¢popMyily OLEHKH UHTETpajia KOMIUIEKCHOM (DyHKIIMM IO OTPE3KY.
4. 1aiiTe onpeneneHrne nHTerpaia KOMIUIEKCHON (PYHKIIUU BAOIb KPUBOU.

, €CJI KOHTYp:

5. UeMy paBHO 3HaY€HUE UHTETpaJa j
rZ—a

a) HE OXBAaThIBaeT TOUKY a; 0) OXBATHIBAET TOUKY d OJHMH Pa3 U OOXOIUTCS MPOTHB YaCOBOU

CTpEJIKU; B) OXBAThIBAET TOUKY @ OJIUH pa3 U 00XOAUTCS MO YAaCOBOM CTpenKe?

6. ChopmynupyiiTe MHTErpajbHyt0 Teopemy Komu 11t 01HOCBSI3HOM 00J1aCTH.

7. I'me B noka3atenbcTBE TeopeMbl KomM HCMonb3yeTcss MPEANOIOKEHUE O HENPEPBIBHOCTH

IIPOU3BOIHON?
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8. Cdopmynupyiite uHTErpalbHyl0 Teopemy Komm misi MHOTOCBs3HOM oOmactu. Kakum
o0pa3oM TpU JIOKa3aTeNbCTBE O3TOH TeEOpeMbl MHOTOCBSI3HAs O00JAacTh IpEeBpalaeTCs
OJIHOCBsI3HAA?

9. [aiiTe onpeneneHue nepBooOpa3HoM 11 QYHKIIMH KOMIUICKCHOTO TIEPEMEHHOTO.

10. Besikast i HenpepbIBHAS (PYHKITUS KOMIUIEKCHOTO IEPEMEHHOI0 UMEET epBo0OpasHyo?

11. Kak BplpaxamoTcs ¢  T[OMOIIBIO  HHTErpajia  mHepBooOpa3Hble  HENPEPHIBHO
g depeHpyeMbIx (pyHKIUI KOMIUIEKCHOTO IEPEMEHHOTO?

12. beckoneunas nuddepeHnupyeMocTs aHamuTHIeckor GpyHkiuu. Teopema Mopepa.

13. JlaliTe onpeneieHne CTENEHHOTO Psia B KOMIUICKCHOM OOJIaCcTH.

14. TIpu KkaKoM yCIIOBUM CTEIICHHOM s/l HA3BIBAETCS CXOAAIIMMCS B TOYKE Z; ?

15. Onummre 061aCTh CXOIMMOCTH CTEIIEHHOTO Psiia C IIEHTPOM Zj .

16. Kakoe uncio Ha3bIBaeTCs pailyCoOM CXOJUMOCTH CTENEHHOIO psia?

17. KakoBa 001aCTh CXOJJUMOCTH CTETICHHOTO psizia, eciii R = oo ?

18. [laiire ompeneneHne paBHOMEPHOH CXOAUMOCTH (DYHKIIMOHAJIBHOTO Psiia B KOMILICKCHOM
obnacTu.

19. MoxeT a1 cymMa CTETIEHHOTO psAJia UMETh pa3pbIBbl B KPYre CXOJMMOCTH 3TOro psiaa?

20. Maiite onpenenenre QyHKIUH KOMIIJIEKCHOIO IEPEMEHHOT0, aHAIMTUYECKOH B TOUKe Zj).
21. Hanmummure popmyny HepaBencTB Komm it ko3 dunmeHToB creneHHoro psaa?
22. Hannmute psn Teiinopa juis aHanuTuueckoi GyHKIMYU ¢ HEHTpOM Zj) .

23. Chopmynupyiite TeOpeMy €AMHCTBEHHOCTH 7151 aHATUTUYECKUX (YHKIUH.

24. Teopema JInyBminist. Anredpandeckasi 3aMKHYTOCTB TIOJISI KOMIUIEKCHBIX — YHCEIL.

25. Chopmynupyiite Teopemy Ko (ciydaii c0KHOT0O KOHTYpa).

26. OToOpaxeHuss MHOrOyTrobHUKOB. Chopmynupyiite Teopemy Kpucroddens-Lsapra.
27. B ueM COCTOUT CMBICI UHTErpaibHOU hopmyinbl Komu?

28. U3 xakux yacteit cocrout psia Jlopana?

29. B xakoii 001acTi BO3MOXKHO pa3liokeHHe aHanuTudeckoi Gpynkuuu B psin Jlopana?
30. HdaiiTe KIacCH(PUKAIMIO U30JIUPOBAHHBIX OCOOBIX TOYEK OHO3HAYHOU ()YHKIIHH.

31. Psapx Jlopana B OKpeCTHOCTH OECKOHEYHO yJaIEHHON TOUKH.

32. Cpopmymupyiite Teopemy CoXOLKOTO.

33. CMBICH IPUHLMIT MAKCHMYyMa MOJTYJISl aHATUTHYECKOM (DyHKIMHN?

32. Chopmynupyiite Teopembl Beiiepmrpacca 0 paBHOMEPHO CXOJSIIMXCS PsiaX aHATMTHICCKUX
byHKImIA?

33. Hynu ananutnveckoit pynkiun. [Topsgok Hyos.

36. Chopmynupyiite TeOpeMy eJMHCTBEHHOCTH JUIs aHATUTHUECKUX (QYHKIIUH.

37. B ueM cMBICT aHATTUTUYECKOTO TPOJOIKEHUS?

Pa3zoen 3. Boiuemul u ux npunoicenus
1. Yro HasbiBaercs BorueToM pynkiuu @ = f(Z) B Touke a?

2. TIpu KakoM ycJIOBHHM CyIuecTByeT BbraeT pynkiun @ = f (Z) B Touke a? UeMy oH paBeH, eciu

¢ynkuus muddepenumpyema B ToUke a?

3. Kak BbIpaxkaercs HHTerpan (yHKIMHM O KOHTYpPY 4Yepe3 BBbIUETHl (DYHKIUMM B TOYKaX,
JIeKAIIUX BHYTPH STOTO KOHTYpa?

4. ChopmynupyiiTe U TOKKUTE TEOPEMY O BBIUETAX.

5. BerueT pyHKIMHM OTHOCUTENBHO MOJIOCA.

6. YKaxuTe MPUMEHEHHS TEOPUH BHIUETOB K BEIYHUCIICHHIO ONPEAEIEHHBIX HHTETPAIOB.

7. B uem 3akimodaeTcst PUHIMI apryMeHTa?

8. Chopmynupyiite Teopemy Pymre.

9. Kak paznoxutbs MmepoMop(pHYIO PYyHKIIUIO Ha dJIEMEHTAPHBIE TPOOH.

10. Yro takoe MepomopdHast GpyHKIH?
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Paszoen 4. Ocnosnvle nonamua u Memoovl ONEPAYUOHHO20 UCUUCTEHUSA
1. Yto Ha3pBaroT opuruHaioM? UTo Ha3bIBAIOT H300pakeHueM?
2. IlpuBeaure npumep GyHKIMU XEBHUCAIa U BBIYUCIUTE €€ OPUTHHAI U H300paKeHHUE.
3. Kak BoccTaHOBUTH OpUTHHAII IO €r0 N300paXKeHHI0. YKaKUTE OOIINE XapaKTePUCTUKH.
4. CmoiicTBa npeoOpaszoBanus Jlamnaca.
5. Tabnuma n3o0paxxenuid. MI300pakeHus JIeMEHTapHBIX (PYHKITHIA.
6. [Ipumenenust npeoOpa3oBanus Jlamnaca k pemeHuo AuQQPpepeHInaTbHbIX U HHTEIPATBHBIX
ypaBHeHul. Kak oHu cBsizansbl ¢ 3agayeit Komm?
7. Harumure hopmyny MennuHa.

Pazoen 5. Ilpumenenusn u npuniorcenus anaiumuieckux GyHKyuil K
PeueHuI0 pasnuiHbix 3a40a4
1. Kak cBs3ana o6mias 3agava Jlupuxiie Ha MIOCKOCTU C TAPMOHUYECKUMU (QYHKITUSIMU?
2. B dem 3akiitoueH CMBICI KJ1accuueckoi 3aaaun {upuxiie Ha miockoctu?
3. Kakas ocobeHHoCTh 00s1acTH HaOmogaeTcs B obmieit 3anaye Jupuxmie?
4. Cxoubko pemieHuit umeer obmas 3aaayda Jupuxie? B kakom ciryqae?
5. Hanumure ¢popmyny Ilyaccona u MeTos ero BIYUCIEHUS?
6. Kaxk cBs3anb1 pemenue o0mieit 3anauu Jupuxnie u unrerpai [lyaccona?

BapuaHTbl KOHTPOJILHBIX padoT

KonTpoubnas padora Nel
BapuanT Ne 0

1. BpruciauTh BCe 3HAUEHUSA KOPHSA: +/—2+ 20

2. BpigicHUTH Kakas JWHUS 3aJaHa YpPaBHEHHEM W HU300pa3uTh ATy JIMHUIO Ha YEpTEXKe:
Z:(l—i)t+i;(—oo<t<oo) .

3. Haiiti npon3BOAHYIO YKa3aHHOW (PYHKIIMU M BBISICHUTH €€ aHAJTUTHYHOCTh B KAKUX-HHOYIb

2, i\2
TO4YKax miockoctu: W=X" +1Yy",

1+i)"
+
4. Buyuciaurh | ——

V2

KonrtpoabHnas padora Ne2
Bapuant Ne0

z

1. BbluncauTe UHTErpa: J. >— 0z rne C — oxpyxHOCTD |Z| =2.
2" -1
2. Haiitu panuyc cX0AMMOCTH CTENICHHOTO psiia U CCIIeI0BaTh €ro MOBEICHUE Ha TPaHULIe

Kpyra CXOJMUMOCTH:  Ypeq zln (z—-30)" .

3. Pasznoxwuts B psax Teiinopa B OKpeCTHOCTH TOYKH Zy = 0 QYHKIIHIO M yKa3aTh, T1e
1

CIIpaBCIJINBO PA3JI0OKCHUEC. —mmMm/—/— .
pasell p z+1)(z-2)

4. Bpruucnuts BeraeT f(z) = - > B TouKe (-1).

+z2

KourtpoJsbHas padora Ne3
Bapuant Ne0

1. Hanitu I/I30J‘II/Ip0BaHHBIe OCO6BIC TOYKH aHaHHTH‘{eCKOﬁ (I)yHKIlI/II/I N BBISICHUTL HUX xapaKTep:
1-cosz
sin? z
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z

(z-i)z+3)’

3. Haiitu nzo0paxenue pynkuuu SINWL, rae W - KOMIUIEKCHOE YHCIIO.

2. Paznoxuts B psan Jlopana gannyo QyHKIMIO B YKa3aHHOM KOJIbLIE 1< |Z| <3.

KoMmiaekTt NMPUMEPHLIX TUIIOBBLIX PACYE€TOB.

-\ 3
1. Haiitu Rez, ecnu z = ﬁ . 2. Hatitn Rez, eciin Z:i_.
1+1 1+1
. 1 . - 1
3. Hatitu Imz,ecnu z=——. 4. Haiitu Imz, z=——.
1+i 1-2i
5. HaiiTi MOJy/Ib U apryMeHT KoMILtekcHoro uncia z = (1—+/2)i, z=i-1, z=1-3i,

z=-1-2i,z=hbi (b#0), z=2+5i
6. Haiitu cymmy uncen z, =3-2iu z, =5+2i, 2, =—4+2i u z, =1-8i
7. Haiitu yactHoe ot nenenus z, =3+ 21 Ha 2, =2—1, z, =1—1 Ha Z, =1+I

8. Haiitu BCe 3HAUCHMS CIEIYIONIMX KOPHEH U IIOCTPOMTD HX: 3 i 41 %/-8: V1
V3+4i:3-2+42i:Y-4+3i.

9. Banucarh B TpUrOHOMETpHUYECKO# hopme yncino Z=-1—i, z= i(cos% —isin %)
10. BHIACHUTD reOMETPHUECKHIT CMBICT YKA3AHHBIX COOTHOMICHHIL:

a) |2-2|<R;|z2-2o|>R; |2-72,| =R;

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

B) Rez>0; Imz<1; |Rez|<1;|Imz|<1; 0<Rez<1;

r) |7 <1; [z-i[>1; 0<|z+i[<2; 0<argz<%.

11. Jloka3zaTb aOCONIIOTHYIO CXOJIUMOCTH CJIEIYIOUTUX PSJIOB:

a) nZ::n"’z”, 2| <1 —o<a<m®;6) gnin!z”, lz|<e;B) g%ljz"’ |z|£%;

" Z‘; 2(z +1)r.].!.(z +n) Rez<-1.

12. Yoeautbcs B tuphepeHIMpyeMOCTH CIEAYIOMUX QYHKINNA U HATH WX MPOU3BO/IHBIE:
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a) (L+it)}, —o<t<oo;6) (L+ivt)?, t>0;8)e", —oo<t<oo;r)ti_, —m<t<o
+ 1

13. BeIUMCIUTE UHTETPAIBI:

a) j(1+|t) dt ; 6) j“—'tdt )J e dt;r) jl+,t

14. Haiitu, rne nuddepeHunpyemsl ciaeayromme GyHKIUN, 1 HAUTH U3 TPOU3BOIHBIC:

a) tgz ; ctgz ; € +1;6) 1 9z (" —e™)”
e’ -1 tgz +ctgz  cosz-sinz

15. BoccranoButh perymsipayto ¢pyaknuro f(z) mo 3amanHoit GyHKImM:

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;r) Imf =ycosy-chx+xsiny-shx, f(0)=0.
16. Jloxasare, 4To creayromue GyHKIIMH HE UMEIOT IEPBO0Opa3HbIX B 001acTAX. YKa3aHHBIX B
CKOOKax:

1 (o<|z|<oo);6)%_zi_1, 0<|z<1):8) <l <Din) 2, (O<[z]<0).

1
2(1-2%)’
17. C nomomuipto uHTErpasiibHON ¢GopmMynsl Koiu BBUUCINTE HHTErpaibl (BCE OKPYKHOCTH
00XO0JIATCSI IPOTUB YaCOBOW CTPEIIKHU):

. dz dz e’ CoS Z dz
a sinz——; 06 ———B ——dz;r dz; T N 3
) I Z+i ) ZIZ 2% +i ) I z° -1 ) ZI4 2* —rx? & H{l @+2)(z-1)°

|z+i|=3

8. IlepevyeHb OCHOBHOI M JONIOJTHUTEJIBLHOM y4eOHOM JUTEPATYPbI, HEOOXOAMMOM A5
OCBOCHUS IMCHUILIMHBI (MOIYJIs1)

8.1. OcHoBHas1 1uTEparypa

1. AxramoBa, C. C. Teopus ¢GyHKIMHA KOMIUIEKCHOTO MEPEMEHHOTo : Yy4eOHO-
meroandeckoe mocodue / C. C. Axtamoa, E.K. Jleitnaprac, A. I1. JIanusn. - Kpacnospck : Cu6.
denep. yu-t, 2020. - 100 c. - ISBN 978-5-7638-4330-9. - Tekcr : smekrponnsii. - URL:
https://znanium.com/catalog/product/1816573 - Pexxum pocTyna: mo MOANUCKE.

2. Koran, E. A. Teopus ¢(yHKIMIA KOMIUIEKCHOH TEpEeMEHHOW U OmepanioHHOe
ucuncienue : yuebHoe nocodue / E. A. Koran, I'. C. )KXykoBa. — Mocksa : UHOPA-M, 2020.
— 180 c¢. — (Beicmiee oOpaszoBanue: bakamaBpuar). - ISBN 978-5-16-015816-7. - Tekcr :
anekTponHbiii. - URL: https://znanium.com/catalog/product/1058889 - Pexwum mocrtyma: 1o
MOJIITUCKE.

3. CpemmnmkoB, A. I'. Teopuss (QyHKIHMIA KOMIUIEKCHOW TmepeMeHHOW: ydeOHuk / A.l.
Ceemnukos, A.H. TuxoHos, - 6-e u3a. - Mocksa : DU3MATIIUT, 2010. - 336 c.: ISBN 978-5-
9221-0133-2. - Tekcr : anekrponnbid. - URL: https://znanium.com/catalog/product/544573 -
Pexxum noctyna: no noamnucke.
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8.2. lonotHuTEIBHAS IUTEPATYPA

1. ManemmeBa, H. b. @yHKIIMM KOMIIJIEKCHOTO TEPEMEHHOTO [DJIEKTPOHHBIA pecypc] :
VYueb. st By3oB./ H. b. Mansimesa, 3. P. Pozennops ; [Tog pen. 3. P. PozennopHa. - Mocksa :
OU3SMATIINT, 2010. - 168 c. - ISBN 978-5-9221-0977-2. - Tekcr : snexrponHsid. - URL:
https://znanium.com/catalog/product/544726 - Pexxum ocTyma: mo moImucKe.

2. TlonoBunkuH, E. C. Teopus GyHKINNA KOMIUIEKCHOTO NepeMeHHoro : yuebnuk / E. C.
[TonoBunkuH. — 2-¢ u3a., nepepad. u gon. — Mocksa : UHOPA-M, 2023. — 253 c. —
(Briciree oopasoBanue: bakamaspuar). — DOI 10.12737/1845987. - ISBN 978-5-16-017359-7.
- Texkcr : anmextponnbii. - URL: https://znanium.com/catalog/product/1913992 - Pexum
JOCTyMA: 1O HOJIUCKE.

9. TpeGoBaHus K YCJOBHUSM peau3anuu padoyeil nporpaMMbl JUCHUILIMHBI (MOYJIA)

9.1. O0mecucremMHblie TPpeOOBaAHMS

DJleKTPpOHHas1 HH(POpPMallMOHHO-00pa3oBaTenbHas cpena PI'bOY BO «KUYI'Y»

Kaxnpiii  oOydaromuiics B TEUeHHWE BCEro rmepuona oOydeHUss oOecredeH
WHAUBUAYAIbHBIM ~ HEOTPAaHWYEHHBIM  JOCTYIIOM K  OJJEKTPOHHOM  HMH(OpPMAIMOHHO-
obpazoarenbHoi cpeae (QNOC) YauBepcutera u3 g000H TOUKH, B KOTOPOH UMEETCS TOCTYII K
WH(OPMALIMOHHO-TEIICKOMMYHUKAIIMOHHON ~ cetH  «VHTepHeT», Kak Ha  TEepPPUTOPUU
YHuBEpCHUTETA, TAK U BHE €€.

Oynkunonupoanne OUOC  obecnedunBaeTcs  COOTBETCTBYIOIIMMHU  CPEIICTBAMU
WH(OPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX ~ TEXHOJIOTHA ¥ KBalu(puKanueld pabOTHUKOB, ee
UCHONB3YIOMMX M noafepkuBaomux. @OynkuuonupoBanue DUOC  cooTBeTCcTBYET
3aKoHoAarenbCTBy Poccuiickon denepanuu.

Anpec opunmanpHoOro caidita yauepcurera: http://kchgu.ru.

Anpec pazmenienus DMOC OI'BOY BO «KUI'Vy: https://do.kchqgu.ru.

DJIeKTPOHHO-0MOINOTEYHbIEe CHCTEMBI (3JIEKTPOHHBIE 0H0JINOTEKH)
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YueOHbIi roa

HaunmeHoBaHHE JOKYMEHTA € YKA3aHHEM

Cpok neiicTBus

PEKBH3HUTOB AOKYMEHTA
2025-2026 DNneKTPOHHO-0MOIoTeYHas cucrema 000
y4eOHBIN TOx «3HAHUYM». ot 14.05.2025r.
JoroBop Ne 249 36¢ ot 14.05.2025 . 1o 14.05.2026r.
DnekTpoHHBI aapec: https://znanium.com
2025-2926 DneKkTpoHHO-OMOnnoreyHas  cucrema  <«JlaHby. o1 11.02.2025r
yueOnbiii rog | Hdorosop Ne 10 ot 11.02.2025 . 0 11.02.2026r
DnekTpoHHBIi aapec: https://e.lanbook.com it ]
2025-2026 OnekTpoHHO-OMOnMMoreynas  cucrema  KUI'Y.

yueOHbIii TOJ [Tonoxxenue 06 Db yTBepkaeHO YUEHBIM COBETOM

ot 30.09.2015r. TTpotokon Ne 1. e
OnekTpoHHsIii aapec: http:/lib.kchgu.ru
2025-2026 HaunonanesHast snekrponnas 6ubnmnoreka (HOB).
yueOnsiii rog | Jorosop NelO1/H36/1391-m ot 22.02.2023 1. beccpounsrit
OnekTpoHHBIi axpec: http://rusneb.ru
2025-2026 Hayunas 3NIEKTPOHHAs oubnmoreka
yueOnbiii rog | «ELIBRARY.RU». JluuensnonHoe cornameHue Beccpouii
Nel5646 or 21.10.2016T.
OnektpoHHsIi anpec: http://elibrary.ru
2025-2026 DnextpoHHslii pecype Polpred.comO630p CMU.
yueOnslii rog | Cornamenune. becnuiatHo. beccpounsrit

DnekTpoHHsIi aapec: http://polpred.com

9.2. MaTepuaJIbHO-TEXHHUYECKOE U Y4eOHO-MeToAuYecKoe odecneuyeHue JUCIUIINHBI

3aHATUSL MPOBOASATCS B YYEOHBIX ayJIMTOPUAX, MPEIHA3HAYCHHBIX JUIS MPOBEACHHS
3aHATUHA JIEKIIMOHHOIO M IPAKTUYECKOTO THIIA, KYPCOBOI'O IPOEKTUPOBAHMS (BBIITOJIHEHUS
KYPCOBBIX paboT), TPYIIOBBIX M HMHAUBHUAYAIbHBIX KOHCYJbTAI[MH, TEKYIIETO KOHTPOJIS MU
IPOMEKYTOYHOM aTTeCTAl[ii B COOTBETCTBHU C PACIHCAHUEM 3aHSATHH 10 00pa30BaTEIbHON
nporpamme. C ONHMCAaHUEM OCHALICHHOCTH AayIUTOPHH MOXHO O3HAKOMUTBCS Ha caiite
YHHBEPCHUTETa, B pasfeie MaTepualbHO-TEXHHYECKOTO0 OO0CCIeUeHUs W OCHAIICHHOCTH
oOpasoBarenpHOro mpoiiecca no aapecy: https://kchgu.ru/sveden/objects/

9.3. Heo0xoauMblIii KOMILIEKT JIULEH3MOHHOI0 POTPAMMHOI0 00ecrneYeHus

—  MicrosoftWindows (JIuuensus Ne 60290784), 6eccpounas

—  MicrosoftOffice (JInuensus Ne 60127446), 6eccpounas

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

— CalculateLinux (Brecén B EPPII Ilpuxazom Munkomcssazu Ne665 ot 30.11.2018-
2020), 6eccpouHas

— Google G Suite for Education (IC: 0111p5u8), 6eccpounas

— Kaspersky Endpoint Security (JIunensms Ne 280E-210210-093403-420-2061), c
25.01.2023 r. mo 03.03.2025r.

— Kaspersky Endpoint Security. Jorosop Ne0379400000325000001/1 ot 28.02.2025r.
Cpoxk neyictBus nuuen3uu ¢ 27.02.2025r. mo 07.03.2027r.
9.4. CoBpeMeHHbIe TpodecCHOHATbHBIE 0a3bI TaHHBIX H

HH(pOPMALIMOHHBIE CTIPABOYHbIE CHCTEMbI
1. ®enepanbubiii mopran «Poccuiickoe oopazoanue»- https://edu.ru/documents/
2. Enmnas xommeknust mudpoBeix oOpasoBarenbHBIX pecypcoB (Eamnas xomnekmmst [[OP) —
http://school-collection.edu.ru/
3. bBa3bl taHHBIX SCOpUS M31aTeIhCTRA
Elsevirhttp://www.scopus.com/search/form.uri?display=basic.
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4. Tlopran ®enepanbHbIX TOCYJAPCTBEHHBIX 00pa30BaTENbHBIX CTAHIAPTOB  BBICIIETO
obpasoBanus - http://fgosvo.ru.

5. ®DenepanpHBld  LEHTP HH(POPMAIMOHHO-00pazoBaTeNbHBIX pecypcoB (DPLIUOP) —
http://edu.ru.

6. Emunas xosexius mudpoBbIX oOpaszoBaTenbHbIX pecypcoB (Emmnas komrekmus [[OP) —
http://school-collection.edu.ru.

7. Wuadopmammonnas cucrema «EIMHOE OKHO JqocTyma K oOpasoBarenbHbIM pecypcamy» (MC
«Eaunoe oknoy) — http://window/edu.ru.

10. Ocob0enHocTH Opranu3anuu 00pa3oBaTeIbHOIO NMpouecca JJIs JUL
€ OrPAaHUYEHHBIMH BO3MOKHOCTSIMH 310POBbS

B ®I'bOY BO «KapauaeBo-Uepkecckuil rocy1apcTBEHHbIN YHUBEPCUTET UMEHU Y. /1.
AnueBay co37aHbl YCIOBUSL JJI IOJIYYEHHs BBICIIETO0 00pa3oBaHUs MO 00pa3oBaTeIbHBIM
porpaMMaM 00yJaroIuXxcs ¢ OrpaHHYEHHBIMU BO3MOXKHOCTSIMU 3710poBbs (OB3).

CnenuanbHble yCIoBUs i monydeHus: oOpaszoBanusi 1mo OIIBO oOyuwaromummucs ¢
OTPaHUYECHHBIMH BO3MOXXKHOCTSIMU 37I0POBbs ompenenensl «llojgoxenneM 00 oOy4YeHUU JUIL C
OB3 B KUI'Y», pa3MelnieHHbIM Ha caiiTe YHUBEpcUTeTa 1o aapecy: http://kchgu.ru.
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11. JIncT perucTpanum n3MeHeHUH

B paGoueii nporpamMmme BHECEHBI CIEAYIOUTNE U3MEHEHHUS:

HN3meHnenne

JdaTa u HOMep NMpoOTOKOJIA
YUY€HOr0 COBETa
(hakynbTeTa/ HHCTUTYTA, HA
KOTOPOM ObLIU
paccMoTpeHbI BONPOCHI 0
HEeO0X0MMOCTH BHECEHHUS
usmenenmii B OIIBO

Jdata nu Homep
MPOTOKOJIA Y4EHOI'0
COBETAa YHHMBEPCUTETA,
HA KOTOPOM OBLIH
YTBEpPKICeHBI
usmenenus B OIIBO
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