AHHOTAIUA PABO‘IEUI7I IMPOT'PAMMBI JUCIIUITJINHBI
b1.B.10 TEOPUSA ®YHKIIUU KOMIIVIEKCHOTI'O HIEPEMEHHOI'O

1 Hesau u 3312494 M3y4YeHH sl JUCHMTILTHHbBI

1.1 Ileab ocBOeHNA TUCHUIIIHHBI

Lenbto ocBoeHMst qUCUUTUTHHBL « Teopust pyHKIUH KOMITJIEKCHOTO IIEPEMEHHOTO0» SBIISETCS:

— ()OpMHUPOBAHUE CUCTEMATHUECKUX 3HAHUHA O COBPEMEHHBIX METO/IaX TEOPHH (PYHKIMH, €€ MecTe
Y POJIA B CUCTEME MAaTEMaTHYECKUX HAYK;

— paclIMpeHue U YriryOJieHne NOHITHHA: (pyHKIWMs, IPOU3BOIHASL, HHTETPall,

— pa3zBuTHE a0CTPAKTHOI'O MBIIIIEHHS], IPOCTPAHCTBEHHBIX NIPEACTABICHNH, BBIUMCIUTEIBHOM, al-
TOPUTMHUYECKON KYJBTYp U 00I11eil MaTeMaTUYECKON KYJIbTYPBIL.

1.2 3agaun AMCHUILITHHBI

Nzyuenne nucuuminabl «Teopust GyHKIHMNA KOMIUIEKCHOTO TIEPEMEHHOT0)» HarpaBiieHa Ha
(dbopMHpOBaHUE Y CTYIEHTOB CIEIYIOUINX KOMIIETCHIIUHA:

OK-6 crmocoOHOCTh K caMOOPTaHU3aIMN U CaMO0OPa30BaHUIO;

I1K-1 roToBHOCTH pean30BbIBATH 00pa30BaTeIbHbIE MIPOIPAMMBI 110 YUEOHBIM MpeAMETaM B
COOTBETCTBUU C TpeOOBaHUSAMU 00pa30BaTEIbHBIX CTAHIAPTOB;

I1K-11 roTOBHOCTH HCHOJB30BAaTh CUCTEMATU3UPOBAHHBIC TEOPETUUYECKHE U IMPAKTHUYECKHUE
3HAHMS JUIsl IOCTAHOBKH U PEILIEHUS UCCIIEIOBATEIbCKUX 3a1au B o01acTu oOpa3oBaHUsL.

B cooTBeTcTBHE C 3TUM CTaBATCS CIEAYIOIINE 3aJa4l JUCLIUILINHBL:

— CTEMYJIMpOBaHHe (pOpMUPOBaHUS OOIIEKYIbTYPHBIX KOMIIETEHIMI OaKaaBpa depe3 pa3Bu-
THE KYJIbTYpbl MBIIIIJICHUS B ACIIEKTE IPUMEHEHUS Ha IPAKTHKE COBPEMEHHBIX METOJIOB TEOPUH (PYHK-
LM

— pacHIMpeHHe CUCTeMaTU3UPOBAHHBIX 3HAHUH B 00JIACTH MaTEeMaTUKU JJIs1 00ecrieueHus BO3-
MOYKHOCTH HCITOJIb30BaTh 3HAHWE COBPEMEHHBIX MPO0JIeM HayKH U 00pa3oBaHMS MPH PEIICHHH 00pa-
30BaTeIbHBIX U MPO(ECCHOHANBHBIX 3a/1a4;

— obecrieueHue yCIOBUM /Ul aKTUBU3aLMH [IO3HABATEIbHOM JIEATENbHOCTH CTYAEHTOB U (hop-
MHUPOBaHME y HUX OMNBITA MCIIOJIb30BAaHMUS METOJIOB TEOPUH (PYHKLHUHI B X0O/1€ PELICHUs MPAKTHUYECKUX
3a/1a4 U CTUMYJIMPOBAHME MCCIIEAO0BATEIbCKOM JEATENbHOCTH CTYJEHTOB B IPOLECCE OCBOEHUS JHC-
LUIUIMHBI.

1.3 MecTo n1ucUUILIMHBI B CTPYKTYpPe 00pa3oBaTe/ibHOM MPOrpaMMbl

Huctunnuna «Teopus QyHKIMI KOMIUIEKCHOTO TIEPEMEHHOT0» OTHOCUTCS K BApUATUBHOM Ya-
CTH NpodeccuoHanbHOro ukia. s ocBoeHus Aucuuminabl « Teopust QyHKIMI KOMIIEKCHOTO T1e-
PEMEHHOT0» MCIONb3YIOTCS 3HAHUS, YMEHUS, HABBIKH, CIIOCOOBI 1€ATEIbHOCTH U YCTAHOBKH, MOTY-
YeHHbIE ¥ C(POPMUPOBAHHBIE B X0O€ U3YUSHHS CIEIYIOLINX AUCIUILINH: «MaTreMaTndeckuii aHaIn3y,
«Anrebpay», «I'eomerpus», «Teopus GpyHKUNN TEHCTBUTENIBHOTO IEPEMEHHOTO», «JludpdepeHnnans-
HbIE YPAaBHEHUS».

OcBoeHME JaHHOW JUCIUIUIMHBI SBJISETCS OCHOBOM JJISl OCIEAYIOUIEr0 U3y4yeHUs: y4eOHbBIX
mucuuruin: «Teopust pyHKIMI qelicTBUTENLHOTO TEpeMEeHHOroy, «MareMaTHuecKkas Joruka», «4uc-
JIOBBIE CUCTEMBI» U JIp., @ TAK)XKE KypCOB IO BHIOOPY CTYAEHTOB, COJEp>KaHNUE KOTOPBIX CBSI3aHO C Io-
TOBHOCTBIO CTY/IEHTA yIIIyOUTh CBOM 3HAHUS B 00J1aCTH COBPEMEHHOM T€OpHH (YHKLUI e CTBUTEINb-
HOT'O U KOMIUJIEKCHOTO NTEPEMEHHBIX.



1.4 IlepevyeHb NIAHUPYEMBIX Pe3yJdbTATOB 00yUYeHMS MO IUCIUILINHE,

130)11050.¢ KOMHCTCHHHﬁ:

COOTHECEHHBIX € IVIAHMPYEMbIMH pPe3yJibTaTAMH OCBOCHUSI 00pa3oBaTe/IbHOI
NPOrpaMMbI

N3ydenne nanHoON y4eOHOM NUCIUTUIMHEBI HAPABJICHO Ha (POPMHUPOBAHUE Y CTYACHTOB CIIEY-

OK-6 crmocoOHOCTh K cCaMOOPTaHU3aliy U CaMO0Opa30BaHUIO;
ITK-1 roToBHOCTh pean30BbIBATh 00pa30BaTE/IbHBIC TPOTPAMMBI [0 y4EOHBIM MpeIMETaM B

COOTBETCTBHUH C TPEOOBAHUSAMH 00pa30BaTEIbHBIX CTAHIAPTOB;

IIK-11 roTOBHOCTH MCIIOJB30BaTh CUCTEMATU3UPOBAHHBIEC TCOPETHYCCKUEC W MNPAKTHYCCKUC

SHAHUA JJId TOCTAHOBKH U PCHICHUA UCCIICAOBATCIILCKUX 3a1a4 B obyractu 06pa30BaHI/ISI.

Nunexc B pesynbrare n3yyeHus ydeOHON TUCIUIUINHEL 00Y-
Ne | xomme- Conepaine romries e z:fomne}é; JIOJKHBI g
TeHIMH (MK €€ YacTH)
TEHIIUU 3HATH yMeTh BJ1aj1eTh
1. OK-6 — CMOCOOHOCTH K CaMO- | — OCHOBHBIE 10- | —  NPaBUJIBHO | —  OCHOBHBIMH
OpraHu3al M CaMo- | HATUA U Teo- | GOPMYIHUPOBATH | MOJIOKEHUSAMU
00pa30BaHUIO peMBI. TEOpPHH | U peHIaTh 3a- | KIACCHYECKHUX
KOMIUIEKCHOTO | Aauyd (B TOM | pa3iesioB  Te€o-
YHcia, TEOPHH | YHCIe NMPUKIAA- | pud  (QyHKIHI
AQHAJIMTUYECKUX | HbIE) cpea- | KOMIUIEKCHOIO
¢GbyHKIMH, Teo- | cTBaMH  (PYHK- | IEPEMEHHOTO
pUM KOMIIJIEKC- | IUOHAIBHOTO
HOTO MHTETpaya | aHaJu3a U TeO-
pun  QyHKIMIHA
KOMIIJIEKCHOTO
EPEMEHHOT0
2. I1K-1 — F'OTOBHOCTb pealin3o- | — OCHOBHBIE | — TOYHO U JIAKO- | — 0a30BbIMU
BbIBaTh 00pa3zoBaTeib- | (akThl QYHKIM- | HIUHO paccKa- | UJIEsIMH U METO-
HBIE TIPOTPaMMBI IO | OHAJIBHOTO aHa- | 3bIBATh WIK | JaMd  TEOPHH
y4eOHBIM IpeAMETaM B | JIM3a; ONHUCBHIBATh pe- | QYHKUUH KOM-
COOTBETCTBHUH C Tpebo- | — OCHOBHBIE | IIEHWE  3a/ad, | IUDICKCHOTO  Tie-
BaHUSIMM  00pa3zoBa- | GYHKLIHMOHATb- | JOKA3aTEJIbCTBO | PEMEHHOIO;
TEJIBHBIX CTaHJAaPTOB HBIE CTPYKTYpHI | TEOPEM, CBOM- | — CUCTEMOHN OC-
(mpocTpaHCTBa) | CTBa  paccMar- | HOBHBIX — Marte-
MaTeMaTH4e- pUBAEMBIX Ma- | MATUYECKHUX
CKOT'O aHaJlM3a | TEeMAaTHYECKUX | CTPYKTYyp M aK-
00BEKTOB CHOMATHYECKUM
METO/10M
3. [IK-11 | — rOTOBHOCTh HCHOJb- | — OCHOBHBIE HC- | — HCIIOJB3YS 1MO- | —  OCHOBHBIMHU
30BaTh CUCTEMAaTH3HU- | ClIeZIOBaTellb- Jy4YEeHHbIE 3Ha- | HOHATHAMU
pOBaHHBIE TEOpPETHYE- | CKHE€  METOJBI | HUS, TIPOBOAUTH | IIKOJBHOTO
CKME M NpaKTUYEeCKHe | (QYHKIMOHANb- | MCCIEIOBAaHUA, | Kypca MaTema-
3HaHUS Uil TI0CTa- | HOTO aHAJIW3a W | CBSI3aHHBIC C OC- | THKH,  CBS3aH-
HOBKHM M PEIICHUS UC- | TeOpUHM (YHK- | HOBHBIMHM TOHSA- | HBIMH C TEOpHUEH
CIIEIOBATEIBCKUX  3a- | LMW KOMIUIEKC- | THUAMH Kypca GyHKIMI  KOM-
na4d B objacTu 00pazo- | HOTO MepeMeH- IUIEKCHOTO  T1e-
BaHUS HOTO PEMEHHOTO
(mpodunbHBII
YPOBEHB)




2 CTpyKTypa M coiepsKaHue TN CHUILTHHbI

2.1 PacnipenesieHue TPyA0€MKOCTH JUCHUIJIMHBI 110 BUJAaM padoT

OO0m1ast Tpy10EMKOCTD TUCIMILIIMHBI COCTABIsET 4 3auéTHBIX e11. (144 yaca), ux pacupeaeiacHue
10 BUJaM paboT IPEACTaBICHO B TabJIuIIe

Ce-
Bunx yuebnol paboThl Beero MECTPBI
4acoB 5
KonrakTHasi paGora 54,3 54,3
AyIUTOPHBIC 3aHATHUS: 50 50
3aHsATHs IEKIMOHHOTO THIA 26 26
3aHATHsI CEMUHAPCKOTr0 TUIA (CEMUHAPBI, IPAKTUYECKNUE 3aHATUS) 24 24
JlabopaTopHbie 3aHITHS - -
WNHas koHTakTHas paboTta 43 4.3
KoHTposib camocTosiTenbHON paboThl 4 4
WNHas koHTakTHAs paboTa 0,3 0,3
CamocrosiTesbHas padora 54 54
KypcoBoe npoektupoBanue (kypcopas paboTa) - -
ITpopaboTka yuebHOro (TeopeTuyecKkoro) MaTepuana 34 34
[TonroToBKa K TEKynieMmy KOHTPOJIIO 20 20
KonrpoJsn 35,7 35,7
[ToaroroBka K 3k3aMeHy 35,7 35,7
yac. 144 144
Obmas TpynoemicocTs 3a4€eTHBIX /1. 4 4

2.2 CTpyKTypa QM CUUIIHHBI

PacnpeneneHHe prI[OéMKOCTI/I 1o pasjaeciiaM IUCHUIIIMHBI ITIPUBCICHO B Ta6J'II/ILIe.

KosnnyecTBo yacoB
Ne HaumeHoBaHue pa3ae/ion Beer | Aymuropnas | Bueayaurop-
0 padora Has padorta
JK |3 | JIp CPC
1 JAudppepenunpoBanne PyHKIUA KOMILIEKC-
HOI'0 NIEPEMEHHOr0

1.1 | IIpocTpaHCTBO KOMIIJIEKCHBIX YHCEI 18 4 4 - 10
12 HuddepenumpoBanue GyHKIUH KOMIUIEKC- 22 ) 10

) HOIr'o IEpEMEHHOT 0
1.3 | DnemenTapHbie QYHKIIUN 12 2 2 - 8

2 HNurerpansnas ¢popmyaa Komu

" €€ cJeacTBUs

21 I];Ielih;r:;gglr)gBaHHe (GYHKIIUH KOMIUIEKCHOTO TIe- 12 4 2 i 6
2.2 |UnrterpanpHas ¢popmyna Komm 8 2 - - 6
2.3 |AHaIUTHYECKOE MPOJIODKEHUE 14 4 4 - 6
2.4 |Teopus BBIYETOB 18 4 6 - 8

HToro no nucuunjinHe 144 | 26 | 24 - o4




[Tpumeuanue: JIK — nekmuu, 113 — nmpaktuueckue 3ausatus / ceMunapsl, JIP — mabopatopHbie 3aHATHS,
CPC — camocrosiTenpHas paboTa CTy/IeHTa.

2.3 CopepskaHue pa3aesioB JUCHUTLTHHBI

2.3.1 3ausaTHA JEeKINOHHOI0 THIIA

HaumenoBanue
pasnena

Coneprkanue pasjiena

®dopma TeKy-
IIEr0 KOHTPOJIS

JudpdepeHurpoBanre PyHKIUN KOMIIEKCHOIO IIEPEMEHHOI0

1.1

[IpocTpancTBO KOM-
MIJIEKCHBIX YMCeT

Hcropudeckue MpeArnoChUTKH TeOpr (yHKITHI
KOMIUIEKCHOM nepeMeHHor. OnpenesieHue KOM-
IJICKCHOTO yuciia. ['eoMeTpudeckas HHTepIpeTaus
KOMIUIEKCHBIX uncen. ['eomeTpuyeckuii cMbIci orme-
paruii HaJi KOMIUIEKCHBIMU unciamMi. OTKPBITHIE U
3aMKHYThIe MHOKecTBa B C. O0acTu U HempephbIB-
Hble kpuBbie B C. PaccTosiHue MEXy MHOKECTBAMHU.
Crepeorpaduueckas npoekuus. Pacipennas kom-
riekcHast iockocth C. EBkinoBa u cepuieckas
MeTpuku. Cxopsmuecs nocieaoBaTenbHOCTH B C u
B C. CX0IUMOCTb MOCJIEI0BATEILHOCTH KOMILJIEKC-
HBIX YHCEl B TepPMUHAX MOJYJIA U apTyMEHTa.

1.2

Judbdepenumnpona-
HUe QYHKIUI KOM-
IUIEKCHOTO MepeMEH-
HOTO

@OyHKIIMN KOMIUIEKCHOM nepemenHoil. [Ipenen
¢bynkuuu B Touke. HempepbIBHOCTH U 00001IeHHAS
HenpepbIBHOCTB. [Ipon3Boanas u nuddepenuai.
[IpaBuna nuddepennuporanus. Heodbxoaumoe u
nocTatodHoe ycaosue auddepenunpyemoctu. I'eo-
METPUUYECKUN CMBICI apryMeHTa IPOU3BOIHOM.
Kondopmusle otobpaxenus. ['eomerpuueckuit
CMBICII MOAYJISI TIPOU3BOIHOM.

1.3

OnemMeHTapHbIE
(GYHKIIUN KOMILJIEKC-
HOM NIEPEMEHHOU

Jluneitnas QyHkuus, APOOHO-TMHENHHAS PYHKIIMS,
esnas creneHHast QyHKIMs, noka3arenabHas QyHK-
1us, jorapupmudeckas GQyHKIHS, TPUTOHOMETpUYE-
CKHe U 00paTHbIe K HUM (DYHKIIMH, OOIIKE CTENeH-
Hasl ¥ TToKa3aTebHas (QyHKIHH.

HNurerpaasHas ¢popmyia Ko u ee cieacreus

2.1

WNHTterpupoBanue
(GyHKINH KOMITJIEKC-
HOM NIEPEMEHHOMN

Onpenenenue uHTerpana or GyHKIUN KOMIUIEKCHON
nepeMeHHol. CBeZicHNe K KPUBOJIMHEWHBIM UHTE-
rpajaM. Beraucienye uHTerpana 1o riajgkou Kpy-
BOil. CBeJIeHHE K BEIYUCIICHUIO OOBIKHOBEHHOTO UH-
terpana. CBoWCTBa MHTETpaia 0 KOMILIEKCHOMU ITe-
pemenHoi. Teopema Komu. [Tpumenenue k Beruuc-
JIEHUIO OIPEEIICHHBIX NHTErpasioB. HTErpai ¢ ne-
PEMEHHBIM BepXHUM Ipenenom. MHarerpain u nepso-
oOpasHasi. HeonpeeneHHON UHTETpUpPOBaHUE B
KOMILIEKCHOM IITIOCKOCTU. Teopeme o cocTaBHOM
KOHTYpE.




®opmyna Komu. Pa3noxkenne aHaTuTHYECKUX
dbynkuwmii B psan Teiinopa. beckoneunas nuddepen-
UPYEMOCTb aHAJIMTHUeCKOM (yHkmu. [IponsBos- K, T
Hble aHaTHYeckor GpyHkimu. HepaBencrsa Komu.
Teopema JInyBuis. OcHOBHasi TeopemMa anreOpsl.

Wuterpanbhas ¢op-

22 myia Komnm

Hynu ananutndeckoit pynkuu. Teopema enun-
CTBEHHOCTH. 3aJja4a aHAJIUTUYECKOT'O IPOI0JIKE-
Hus. HemocpeacTtBeHHOE aHAIMTHYECKOE ITPOIOIIKE-
Hue. [TocTpoenne aHaTUTHYCCKON HYHKIIUU T10 €€ K, T
anemeHTaM. IlocTtpoenne puMaHOBOM IIOBEPXHOCTH.
N3onupoBaHHbIe 0COOBIE TOYKM MHOTO3HAYHOI'O Xa-
pakrepa.

AHaUTHYECKOE TIPO-
JOJDKEHHE

2.3

Paznoxxenue ananutudeckoii GpyHkimu B psija Jlo-
pana. [IpaBunbHas u rnaBHas yactu psijaa Jlopana.
Twurbl n30MMPOBaHHBIX 0COOBIX TOYEK. M301MpoBaH-
HbIe 0COOBIE TOYKH OJIHO3HAYHOTO Xapakrepa. Ciy-
Yail 0eCKOHEUHO yAaleHHOU Touku. CylecTBeHHas
0COOCHHOCTH. BbiueT pyHKIIMHM OTHOCUTENIBHO H30-
JTMPOBAHHON 0c000# Touku. OCHOBHAS TEOpEMa O
BbIueTax. Boruncnenue BerueToB. [Ipumenenue teo-
PUU BBIYETOB ISl BBIYMCIECHUS HHTETPAJIOB OT
GyHKIUH 1eHCTBUTENBHON IEPEMEHHOM.

2.4 | Teopus BEIYECTOB

[Tpumeuanue: YII — yctublil (mucbMeHHbIN) ompoc, T — tectupoBanue, KP — konTponbhas pabora, O
—acce, K — komnokBuywm; I1P — npaktuyeckas pabora.

2.3.2 3aHATHSA CEMHUHAPCKOI0 THIIA

HanmenoBanue dopma TeKy-
Ne Conepxanue pasaena
pazznena I1ET0 KOHTPOJISA
1 JAu¢ppepenunpoBanne PyHKIUUN KOMIIEKCHOIO ITIEPEMEHHOI0
I'eomeTprueckas HHTEpIIpeTanus KOMIUIEKCHBIX YH- VILL T
cell. 'eoMeTpuyecKuil CMBICI ONepaluii HaJl KOM-
IJIEKCHBIMU yKciiaMu. O0acT U HENpepbIBHBIE
IIpocTpaHcTBO KOM-
11 kpuBble B C. PaccTosiHue Mexy MHOKECTBAMH.
IUIEKCHBIX YnCell
Cxomsguuecs nocienosareibHocTd B C u B C. Cxo-
JUMOCTB IIOCIIEA0BATENBHOCTH KOMIUIEKCHBIX YHMCEN
B TEPMHUHAX MOJYJIS U apIryMEHTAa.
ndepeHnupoBa- VII, T
fllne(b((il)) pKHEﬁpKOM [Ipenen pynkiuu B Touke. HempepriBHOCTH 11 0000- ’
1.2 yH LIeHHAas HerpepbIBHOCTh. [IpousBoaHas u audde-
IJIEKCHOTO NIEPEMEH-
HOLO peniman. [lpasuna nuddepenuupoBanus.
Jluneitnas GyHKMSA, APOOHO-TUHEHHAS YHKIIHS, VII, T
DJIleMEHTapHbIe 1enast creneHHas GyHKIMs, oKa3aTreabHas QyHK-
1.3 | pynkuuun xommiexc- |uus, Jorapupmudeckas GyHKINs, TPUTOHOMETpUYE-
HOU MepEMEHHON CKHE U 00paTHBIC K HUM (DYHKITUH, OOIIHE CTETICH-
Has ¥ MoKa3aTesbHas QyHKIUH.
2 HNuTerpansnas ¢popmyna Komu u ee cieacreus
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CBeneHue K KpUBOJIIMHENHBIM HHTErpanaM. Boranc- VI, T

2.4 | Teopus BBIYETOB

pana. [IpaBuibHas u ri1aBHas yacTu psja Jlopana.
Twurbl U301MPOBaHHBIX OCOOBIX TOYEK. Brruer ¢pyHK-
LMY OTHOCUTEIBHO U30JMPOBAHHON 0COOOM TOUKH.
OcHoBHas TeopeMa 0 BbIYeTax. Berurcienue Berye-
ToB. [IprMeHeHne Teopruu BEIYETOB JUISl BBIUMCIICHUS
MHTETPAJIOB OT (YHKIMN ACHCTBUTEIHHON IIEPEMEH-
HOWM.

NuterpupoBanue JICHWE MHTEerpajia 1o riagkoui kpuBo. CBeaeHue K
2.1 |¢dyHKUMI KOMIUIEKC- | BBIYMCICHUIO OOBIKHOBEHHOTO HHTErpasia. Teopema
HOM MepeMEeHHON Komm. [TpumeHeHne K BBIYUCICHHUIO ONPEAEICHHBIX
HUHTETPaIoB.
29 Wuterpanbhas ¢op- |DPopmyna Komm. PaznokeHne aHaTMTHYECKUX VII, T
" |myna Komm ¢bynkuuii B psag Teitnopa.
[TocTpoeHne aHamUTHYECKON (DYHKIIMH I10 €€ dJie- VII, T
23 AHanuTthueckoe npo- |MeHtaM. [locTpoenue pruMaHOBON MOBEPXHOCTH.
" | noypKeHue N3onupoBanHbie 0cOObIE TOYKM MHOTO3HAYHOTO Xa-
pakrepa.
Paznoxxenue ananutudeckoii Gyakimu B psija Jlo- VI, T

2.3.3 JlabopaTopHbIe 3aHITHS

JlaGoparopHble 3aHATHS HE IPELYCMOTPEHBI YUEOHBIM IUIAHOM.

2.3.4 IlpumepHasi TeMaTHKA KyPCOBBIX padoT

KypcoBbie paboThl HE IPeyCMOTPEHbI Y4EOHBIM IIJIAHOM.

2.4 llepevyeHb y4eOHO-METOIMYECKOT0 o0ecneyeHHs A1 CAMOCTOSTEIbLHOM
padoThHI 00yYaAIOUIUXCH N0 JUCHUIIIIMHE

Ne Buxg CPC

IlepeueHb yueOHO-METOIUUECKOT0 00ecieueH s TUCIIUILIIMHEI
I10 BBIITOJIHEHUIO CAMOCTOSITEIIbHON pabOThI

IToaroroBka K MpaxkTH-
1 | yeckum (CeMUHAPCKHUM)
3aHATHIM

1. Mlumkun, A. b. Teopus QyHKUIMN KOMIUIEKCHON MepeMeH-
HOM: yue0. mocobue /i CTyJJeHTOB Ne1arorMyeckux By30B / A.
b. umkun. — CnaBsinck-Ha-KyOanu: M3patenbckuii 1eHTP
CI'TIH, 2010. — 195 c.

2. lnmkuH, A. B. DnementapHble (yHKIIMA KOMITIEKCHOH T1e-
peMeHHO: yuel. mocobue i1l CTYJJeHTOB €CTECTBEHHO-MaTeMa-
tuyeckux crneuuanbHocted / A. b. lumxkun. — CnaBsHCK-Ha-
Ky6anu: ®wiman Kybanckoro roc. yu-ta B r. CnaBsiHcke-Ha-Ky-
6anu, 2010. — 128 c.

3. [IpuBanos, 1. 1. Beenenue B Teopuro GyHKIMNA KOMIUIEKC-
HOTO TIEPEMEHHOTO [DIEeKTPOHHBIN pecypc|: yued. — DIEKTPOH.
naH. — Cankr-IlerepOypr: Jlanp, 2009. — 432 c. — Pexxum fo-
ctyma: https://e.lanbook.com/book/322. — 3arz. ¢ skpana.

4. MunbkoBa, P. M. @yHKIIUN KOMIUIEKCHOTO MIEPEMEHHOTO B
npuMepax u 3ajayax: yuyeOHo-meTtoauueckoe mnocodue / P. M.
MunbkoBa; MuHHCTEpCcTBO 00pa3oBaHus U Hayku Poccuiickoit
Oenepaunn, YpalbCcKuil (enepanbHbIl YHUBEPCUTET HMEHH
nepsoro Ilpesunenra Poccuu b. H. Enprina. — ExatepunOypr:
N3n-Bo Ypansckoro yHusepcutera, 2014. - 57 c.: win., tadmn.,
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cxeM. — ISBN 978-5-7996-1216-0; To xe [DneKTpoHHBIN pe-
cypel. - URL:
http://biblioclub.ru/index.php?page=book&id=275814
(13.01.2018).

4. KoHCneKThI JIEKIUH (B 3JIEKTPOHHOM BHU/IE).

1. umkwH, A. b. Teopust GpyHKIIMNA KOMIUIEKCHOU MepeMeH-
HOM: y4e0. mocoOue AJis CTYIEHTOB NEIarori4ecKuX By30B / A.
b. umkwun. — CnaBsinck-Ha-KybOanu: M3patenbckuii 1eHTP
CI'TiH, 2010. — 195 c.

2. llInmkuH, A. b. DnemenTapHbpie G yHKIIMH KOMIUIEKCHOM T1e-
[ToaroroBka K KOJJIO- | peMEHHOM: y4el. mocodue st CTYJACHTOB €CTeCTBEHHO-MaTeMa-
KBUYMaM tnueckux crnenuansHocterd / A. b. lumkue. — CiaaBsHCK-HA-
Ky6anu: ®@wiman Kybanckoro roc. yu-ta B r. CnaBsiacke-Ha-Ky-
6anu, 2010. — 128 c.

3. PabGouas mporpamma aucuuiuinabl «Teopus GyHKIUNA KOM-
IJIEKCHOTO TIEPEMEHHOTO».

4. KoHCeKTHI JIEKIUH (B 2JIEKTPOHHOM BHU/IE).

1. Mumkun, A. b. Teopus GyHKINNH KOMIUIEKCHON MepeMeH-
HOM: y4e0. mocoOue I CTYICHTOB NeAarornIeckux By30B / A.
b. Hlumkun. — CnaBsHck-Ha-KybOanu: M3natenbckuii 1eHTp
CI'TiH, 2010. — 195 c.

2. ummkuH, A. b. DnementapHbie G yHKIIUU KOMILIEKCHOM 11e-
[ToaroToBKa K TECTUPO- | pEMEHHOM: y4eb. TocoOue AJis CTYJACHTOB €CTECTBEHHO-MaTeMa-
3 | BaHuIO (Tekymled arre- | TMueckux crenuanbHocteit / A. b. [lumkun. — CrnaBsHCK-Ha-
CTall1H) Ky6anu: ®wiman Kybanckoro roc. yu-ta B r. CnaBsiHcke-Ha-Ky-
6anu, 2010. — 128 c.

3. ®oHJ OLIEHOYHBIX CPEICTB, BKIIOUYAIONIUN OaHK TECTOBBIX
3a/laHul (B 2JIEKTPOHHOM BHJI€) 1O aucuuiuinie «Teopus pyHk-
LU KOMIUIEKCHOTO TIEPEMEHHOT 0.

4. KoHCIEKTHI JIEKITUH (B 2JIEKTPOHHOM BHUJIE).

Y4yeOHO-MeTOANYECKUE MAaTepUabl I CaMOCTOATEILHON padoThl 00y4YalOmUXCsA U3 Yucia
MHBAJIUOB U JIUI] C OTPAHUYEHHBIMU BO3MOXKHOCTAMHU 3710poBbs (OB3) npenocrapnstores B popmax,
a/IaTITUPOBAHHBIX K OTPaHUYEHUSIM HX 3/I0POBBS U BOCTIPUATHS HHPOPMAIINN:

JUISL JIAL C HApYILIEHUSIMU 3PEHUS:

— B Ile4yaTHOU popme yBeIMUEeHHBIM HIpUdTOM,
— B (popMe 3IIEKTPOHHOT'O IOKYMEHTA,
JUTSL JIAT] C HApYIIESHUSIMH CITyXa:
— B 1e4atHoi opme,
— B popMe PIIEKTPOHHOTO IOKYMEHTA.
JUISL JIAL C HapyILIEHUsIMU OTIOPHO-/IBUTATEJILHOTO anmapara:
— B IIeYaTHOM (opme,
— B (popMe >IEKTPOHHOTO IOKYMEHTA,

JlaHHBII TTEpEeYeHb MOXKET OBITh JIOTIOJHEH U KOHKPETH3UPOBAH B 3aBUCHMOCTH OT KOHTHH-

reHTa 00yJaromuXcs.



3 O0pa3oBaTesibHbIE TEXHOJIOTHH

C ueinbio GopMHUpPOBaHKS U Pa3BUTHS TPOPECCHOHATLHBIX HABBIKOB 00YYaIOIIHUXCS, B COOTBET-
ctBun ¢ TpedoBanusmMu PI'OC BO 1o HanpaBJIeHUIO MOATOTOBKH, ISl pealn3ains KOMIIETCHTHOCT-
HOT'O MOJIX0/1a MPOrpaMMa MPeAyCMaTPUBACT MIMPOKOE MCIIOIb30BaHHE B YIEOHOM MpoIecce Clleay-
forux Gopm yaeOHOMi paboThI:

— akTUBHbIC (OPMBI (JIEKIIUS, BBOJHAS JICKIHsI, 0030pHAs JICKIIMS, 3aKIFOUNTEIbHAS JICKIIHS,
pe3CHTAIHs);

— UHTEPaKTHBHBIC POPMBI (IIPAKTHUYECKOE 3aHITHE, CEMHHAD, KOMITBIOTEPHAS CUMYJISIIUS, KOJI-
JIOKBHYM);

— BHeayIUTOpHBIC (POPMBI (KOHCYIbTAIHSI, PAKTUKYM, CAMOCTOSATEIbHAs paboTa, OAr0TOBKA
pedepara, HanMcaHKe KypCcOBOW pabOThI);

— (OpMBI KOHTPOJISI 3HAHUH (TPYIIIOBOM OMpPOC, KOHTPOJIbHAsE paboTa, mpakTHyeckas pabdora,
TECTUPOBAHUE, KOJUIOKBHYM, 3a4ET, IK3aMeH).

3.1 O6pa3oBaTebHble TEXHOJIOTHMU NPH MPOBEAeHUM JeKIMii

Jlekuust — ofiHa U3 OCHOBHBIX (pOpPM OpraHM3alnuu yueOHOro mpolecca, IpecTaBistoIas co-
0ol yCTHOE, MOHOJIOTUYECKOE, CUCTEMATUYECKOE, TMOCIEI0BATEIbHOE U3JI0KEHUE MPEINO01aBaTeIeM
yuebHoro matepuana. OHa npeAmecTByeT BceM ApyruM (opmMam opraHuzanuy yyeOHOro mpoiiecca,
MIO3BOJISIET ONEPATUBHO aKTYAJIM3UPOBATh YUEOHBIM MaTepral JUCUUTUIMHEL. [y moBbimeHns 3 dex-
TUBHOCTH JIEKIIUH 11€71€c000pa3HO BOCIIOJIb30BAThCS CIIEYIOIMMH PEKOMEHAALUSAMU:

— YETKO U SICHO CTPYKTYPHUPOBATh 3aHITHE;

— pallMOHAJIBHO TO3UPOBATh MaTepUail B KaKJIOM U3 pa3JIeioB;

— UCIOJIb30BaTh MPOCTOM, IOCTYIIHBIN 5A3bIK, 00pa3HyI0 pedb ¢ IPUMEPAaMU U CPAaBHEHUSIMU;

— OTKa3aTbCsl, HACKOJIBKO 3TO BO3MOXHO, OT UHOCTPaHHBIX CJIOB;

— UCIOJIb30BaTh HAIJISIIHBIE TOCOOUS, CXEMBI, TAOIUIIbI, MOJIEIH, FPA(UKH U T. I1.;

— IIPUMEHATh PUTOPUYECKUE U YTOUHSIONIME IOHUMaHUE MaTepualla BOIIPOCHI;

— 00palaThCs K TEXHUYECKUM CPEACTBaM O0YUEHMUSI.

Ne Tema Buael npumeHsemMbIx 06p§30Ba— Kom.
TEJIbHBIX TEXHOJIOTUI qac
1 DneMeHTHl TEOPUH MHOKECTB
1.1 |IIpocTpaHCTBO KOMIUIEKCHBIX YUCEN ABT, PII, UCM 4
1.2 |Anbdepennnposanue QyHKUMA  KOM-| \pT pr1 5110, 9B, UCM 4
IUIEKCHOI'O IEPEMEHHOIO T T
1.3 | OemMeHTapHbIe (GYHKIMN KOMIUIEKCHOM ABT, PIT, ICM 4
NepeMEeHHOMN
2 Wurerpan Jlebera. Psnpr @ypoe
21 I/IHUTerpHpOBaHI/Ive GYHKIUI KOMILIEKC- ABT, PIT, UICM 4
HOW TIEpEMEHHOI
2.2 |UnrerpansHas ¢popmyna Komu ABT, PII, UCM 2
2.3 | AHaTUTHYECKOE MPOI0DKEHUE ABT, PII, UCM 4
2.4 | Teopus BbIYETOB ABT, PII, UCM 4
Wroro no kypcy| 26
B TOM YHCJIe UHTEPAKTUBHOE 00yueHue™ 4




ABT — ayanoBusyanbHasi TEXHOJOTHs (OCHOBHasi WHGOPMAIMOHHAS TEXHOJOTHUSI OOY4CHUS,
OCYIIECTBIIsieMasi ¢ MCIOJIb30BAaHUEM HOCHUTeNeH MHpopMaluy, NpeaHa3HaueHHbIX ISl BOCIIPUSATH
YeJIOBEKOM I10 JIByM KaHajaM OJHOBPEMEHHO 3PUTEIBHOMY H CIIyXOBOMY IPH IIOMOIIH COOTBETCTBY-
IOIUX TEXHUYECKUX YCTPOMCTB, a TaKKe 3aKOHOMEPHOCTEH, MPUHIIUIIOB 1 OCOOCHHOCTEH IpeCcTaB-
JICHUSI U BOCIIPUSATHS ayIMOBU3yaIbHON HH(OpMAIIHH);

PII — pennpoaykTHBHAS TEXHOJIOTHS;

PMI — pabora B MaJibix rpymnmnax (B mapax, pOTallMOHHBIX TPOHUKaX);

JITTO — nekmuu ¢ mpoOJIEMHBIM HU3JIOKEHUEM (ITpoOIeMHOE 00yUYeHHUE);

3Ob — sBpuctuueckas decena;

CIIO — cemunapsl B hopMe AUCKyccuid, 1e6aToB (mpodieMHoe 00yUeHue);

NCM — ucnionb3oBaHue CPECTB MyJIbTUMEANA (KOMIIBIOTEPHBIE KJIAcChl);

TIIC — TeXHOJIOTHS MOJHOLIEHHOTO COTPYIHUYECTBA.

3.2 O0pa3oBaTe/ibHbIe TEXHOJIOTMU NP MPOBEAeHNU NPAKTHYECKUX 3aHATHI

[IpakTueckoe (ceMHHApCKOE) 3aHSATHE — OCHOBHAsi MHTEpPAKTUBHas (opma opraHuzanuu
y4eOHOTO TMpolecca, JAOTOIHSIIOMAs TEOPETHUECKUI KypC WIN JIGKIMOHHYIO YacThb y4yeOHOM Jucuu-
IUTMHBI ¥ IPU3BaHHAs TOMOYb 00YYaIOIIUMCS OCBOUTHCS B «IIPOCTPAHCTBE AUCIUILTUHBL, CAMOCTOSI-
TEJIbHO ONEPUPOBATH TEOPETUUECKUMH 3HAHUSAMHU Ha KOHKPETHOM yueOHOM Matepuaine. [ npakrtu-
YEeCKOro 3aHATHS B KaueCTBE TeMbI BHIOMpaeTCcsi OOBIYHO Takas yueOHas 3a7adya, KoTopas mpeirnosa-
raer He CYIIECTBCHHBIC YBPHCTUYECKNE M AaHATUTUYECKHUE HANPSHKEHUS M MPOJBIKEHUS, a OTpeo-
HOCTb 00Y4alOIIerocs «IoTporaTh» MarepHual, Olo3HaTh B KOHKPETHOM TO O0IIIee, O Y4eM FOBOPHIIOCH
B JICKIMH.

Ne Teuma Buibl mpuMenseMbIx 00pazosa- Kou.
TEJIbHBIX TEXHOJIOTUH qac
1 DneMEeHTHI TEOPUH MHOYKECTB
1.1 |[IpocTpaHCTBO KOMIUIEKCHBIX YUCEI PMI', UCM 4
12 HuddepenuupoBanre (GyHKIUNA KOM- PMT. ICM 6
" |IJIEKCHOI'0 IIEPEMEHHOTO ’
13 OneMeHTapHbIe (GYHKIMN KOMIUIEKCHOM PMT", UICM )
NepeMEHHOMN
2 Wnterpan Jlebera. Psapt dypre
21 I/IHUTerpHpOBaHI/Ive GYHKIUI KOMILIEKC- PMT, UICM 2
HOW TIEpEMEHHO
2.2 |Wnterpanbhas ¢popmyna Komm PMI', UCM -
2.3 | AHaTUTHYECKOE MPOI0DKEHUE ABT, PMI’, CI1O0, UCM 4*
2.4 | Teopus BBIYETOB ABT, PMI, CI1O0, UCM 6*
Wroro no xypcy| 24
B TOM YHMCJIe MHTEpaKTHBHOE 00ydeHue* | 10




4 OueHoYHbIE CPEACTBA ISl TEKYLIEr0 KOHTPOJIS yCIIeBAeMOCTH H
MPOMEKYTOUYHOM aTTeCTAUN

4.1 (I)OHII OIECHOYHBIX CPEACTB JIsl MPOBECACHUA TEKYIIET0 KOHTPOJIsI

4.1.1 PeifTuHroBasi CHCTEMA OLIEHKHU TeKYIIeil yCleBaeMOCTH CTY1eHTOB

Haumenosanue MakcumManbHOe
Ne Bunbl oneHnBaeMbIx paboT
pasznena KOJI-BO 0aJlIOB
[paktryeckas padora 10
Huddepenuuposanue YCTHBIH (MICEMEHHBIH) OTIPOC 3
1 (YHKIMH KOMIIEKCHOTO
IepeMEeHHOro AxTuBHas paboTa Ha 3aHATHAX 2
[epBoIit KOIITOKBIYM 15
[pakTryeckas padbora 10
) Unrerpansaas hopmyra YCTHBIN (MMCEMEHHBIH) OIpoc 3
Kowm 1 ee crencTsus AkTuBHas paboTa Ha 3aHATHIX 2
Bropoii kommtokBryM 15
Tekymas arrectanus 1o
3 Y KommnbroTepHoe TecTupoBaHUE 40
BCEM pazjenaM
BCEI'O 100

4.1.2 IlpuMepHbIe BONPOCHI 1JIs1 YCTHOT0 (MIMCbMEHHOI0) 0poca

1. Jloxa3aTh acCOLIMaTHBHOCTH IIPOU3BEIEHH ABYX KOMIUIEKCHBIX YHCEIL.
2. Jloka3aTh acCOLIMaTUBHOCTb CYMMBI JIBYX KOMIIJIEKCHBIX YHCEIL.

3. HaiiTi 9ncio mpoTHBOIMOI0XKHOE KOMIUICKCHOMY YHCITY.

4. Haiitu ynciio o6paTHOE KOMIUIEKCHOMY YHCITY.

5. JlaHBI TpU KOMIUIEKCHBIX YUCIA Z;,Z,, Z; . JJoKaxkuTe, 4T0

(zy+2,)+2,=2,+ (2, + 2,);

(Zl + Zz)zs =145 + 7,75,

(2122)23 = 21(2223)-
6. [TomyunTe popmyiry oOpalieHus onepaii YMHOKEHUS! KOMITJICKCHBIX YHCEIL.
7. Y6CI[I/ITCCL B BBITIOJTHUMOCTHU CJ'ICIIYIOIJ_II/IX CBOI>'ICTB onepamzm COprDKCHI/IHZ

Z=12, 2.224zf; 3.z,+z,=7,+Z,; 4.22,=77,; 5.1212,=717%,.

8. 3amummre HeﬁCTBHTeHbHym U MHUMYIO 9aCTb KOMIIJICKCHBIX YHUCCII:
2, =243, 1z7,=4-5; 7,=3+4i; 1z,=-6-I.
9 Janummre qucia, COMps’)KCHHBIC KOMIIJICKCHBIM YHCJIaM:
z =1+4i; z,=4-3i;, z,=-2+5i; z,=-7-8i.
10 3anuminre uncna IMPOTHUBOIIOJIOKHBIC KOMIUICKCHBIM YUCJIAM:
2, =2+5i; z,=3-Ti;, z;,=-7+2i; z,=-5-4i.
11. Pemmmte KBagpaTHBIC YpaBHEHUS:
72 -62+25=0; z°—(4+6i)z—5+10i=0;
72 -47+13=0; 7°—(4-2i)z+11+6i=0.
12. BoruucnuTe 3HauU€HUs JaHHBIX BBIPAXKEHUI Ipu  Z = Z,

2° —272* +52, 2, =1-i; 2°-272"-62+8, z,=1-1i;

10



2° —272° +2z, 7, =1+i; 7' +27°-32° +4z, z, =1-1i.

4.1.3 llpumepHbIe TECTOBbIE 3aJaHU /1JIs1 TEKYIIeil aTTecTaAlluU

1. Cpenu dyrkuuit @ =vz—-1, @=""2 Bkpyre |z|<l sBISAETCS QaHAIUTHICCKON
a) mepsasi;
0) BTOpAs;
B) 00e.

N

sinz
z

. Paznoxxenue GpyHKIMN @ = B OKpecTHOCTH Touku Z =0 wumeeT BUI

i Kook,
a) gb(_l) G

Z k+1 ZZk .
0) gb(_l) (2k+1)! *

e k-1 2k+1
B) > ()" G -
k=0
3. Touka z=0 it pyHkmun @ =22 geusercs

a) MPOCTHIM TOJIOCOM;
0) IPOCTHIM HYJIEM;
B) YCTpaHUMON OCOOEHHOCTBIO.
. KommiekcHast pyHKIHSI B OKPECTHOCTH IOJTFOCA
a) OrpaHUYECHA;
0) cTpeMUTCs K OECKOHEUYHOCTH;
B) HE UMEET IIpeJena.

N

k-1

5. Pajiyc cX0AMMOCTH CTETIEHHOTO psija i (k+2)z"" paBen
k=0
a) 2 ;
0) 1,;
B) 1/2 .

~ _ l . -
6. Paguyc cxomumoctu pana Teiinopa QyHKIMH @ =1 B OKPECTHOCTH TOYKM Z=1+1 paBeH

a) J2 ;
0) 1;
B) 2.
. Bepro nu cootnomernune Ln z°=2 Ln z ?
a) BEPHO;
0) HE BEpHO;
B) HE 3HAIO.
. Kakoe n3 cootHomenuit He BepHO?
a) ezl+z2 =ezlez2 :
6)Ln (z;z,)=Ln z,+ Ln z, ;
B) 2472 =242%
9. Boruucnuts uHTErpan ii & e C={zeC :|z]=2}.

221

a) 0 ;

0) 1;

B) —1.

10. Ber4mcauTh nHTErpan | (Zdlz)z ,tne C={zeC :|z|=2}.
c =

a) 1;

0) 2 ;

B) —27 .

~

[0}

11



11. B pacmumpeHHON KOMIUIEKCHON TUNIOCKOCTH pa3pellieHa oneparus
a) 7,7,

z

6) &, 2,%0;
ZZ
z

B) &, z,#0,0 .
ZZ

12. Oynkuus @ = % noormpezencHHas B Touke Z=0 wyuciom 1,

a) SIBJISICTCS QaHAJTMTUYECKON B OKPECTHOCTH Touku Z =0;
0) MMeeT TOUKY BETBIICHHS B Ha4yajie KOMIUIEKCHOW TIOCKOCTH;
B) uMeeT B Touke Z=0 cCymecTBeHHYI 0COOEHHOCTb.

4.1.4 TlpumepHbIe 3aJaHNs ISl MPAKTHYECKOi padoThI CTY/IeHTOB

. YKazarhb IJ1aBHOE 3HAUYCHUE AprymMeHTa KOMILICKCHOI'O YMUCJa: =1+i.
. Berauciute MOAYJb KOMIIZIEKCHOI'O YHUCJia: 3-4i .

. Boruncmurs  (1+i)* .

AW N~

. Kakomy u3 panukanos \/i, 3{/1, 4\/1 MPUHAUICKAT Yucio —1 ?

1 .43 .
. 3anucaTb KOMIUIEKCHOE YHCIIO0 -3 +1 > B TPUTOHOMETPHUECKOH (hopme.

. 3anrcaTh KoMIIeKcHoe uncio 2(cos37z +isin3z) B anrebpamueckoit popme.

. BanmcaTh KOMIUICKCHOE unciio 1—i+/3 B mokaszaresnbHO# (opme.

O I O O

ps
. OnmcaTh MHOXKECTBO KOMILIEKCHBIX YHCEN |arg z [< >

9. Beruucaurs —i°

1
10. Beruucnmute —, eciim Z =—1.
YA

11. HaiiTi KOpHH KBaJpaTHOTro ypaBHeHus z°+2—1+i=0.

12. BeIMucInTh KOMIUIEKCHOE YUCIO Z,Z, mpH Z; =1, Z,=1-1.

4.1.5 IlpumepHbIe BONPOCHI K KOJJIOKBUYMaM

IlepBbIii KOJIOKBHYM
. Tpuronomerpuueckas popmyna beprymnm.
. INapanokc bepnymnu-Jleitoauna.
. Onpexnenenne NpocTpaHCTBA KOMILIEKCHBIX YHCEIL.
. ObpariieHre Mpou3BEICHNUS.
. CBolicTBa onepaiuy ConpspKeHus.
. AnreOpandeckas 3aMuch KOMIUIEKCHOTO YHciia (BBIBOJ).
. TpuronomeTrpuyeckas 3arnnuch KOMIUIEKCHOTO YKcia (BBIBOA).

03N LNk~ WIN—

9. Onpenenenne apryMmeHTa KOMIIJIEKCHOTO YUCIIA.

10. Onpenenenne raaBHOrO 3Ha4E€HUS apryMEHTa KOMIUIEKCHOTO YHUCIIA.
11. Beruncienvie apryMeHTa 1 IJ1aBHOTO 3HAYEHHs apIyMEHTA.

12. 'eomeTpu4eCKHil CMBUI IPOU3BEACHUS KOMITJIEKCHBIX YHCEN.

13. 'eoMeTpUYECKHNA CMBICH I€TE€HUS KOMIUIEKCHBIX YHCEIL.

14. Crepeorpaduueckas npoekuus (mpeodpazoBaHie KOOPAUHAT).

. CBoiicTBa €IMHCTBEHHOCTHU aJIre0pandeckoil U TPUTOHOMETpHUUYECKON (OpPM 3aIucH.

15. Onpenenenne pacIIMpeHHON KOMIUIEKCHOM MIJIOCKOCTH | OTIepaIiiii ¢ 66CKOHEUHOCTBIO.

16.Cepuueckast meTpuka.
17. Onpenenenue npeaena Nocaea0BaTeIbHOCTH KOMIUIEKCHBIX YUCEI

12



18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.

0 ~NON N kW~

Ne)

10
11
12
13
14
15

16.
17.
18.
19.
20.

21

22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.

CBolicTBa CXOASIINXCS TOCIEN0BATEIBHOCTEN.
Omnpenenenue psiia ¢ KOMIUIEKCHBIMU YJ€HAMH U OTPEeNIEHUE €r0 CYMMBI.
CBolicTBa CXOASIINXCS PSAIOB.
Omnpenenenue nMoka3aTeabHON PYHKIIMH MHUMOU TTIEPEMEHHOM.
CBoiicTBa oKa3aTenbHON (PYHKIIMH MHUMOH IEPEMEHHOM.
®dopmyina Dinepa.
[TokazarenpHast hopMma 3anmucu KOMILIEKCHOTO unciia. CBOWCTBO €AMHCTBEHHOCTH.
Onpenenenue npenena GyHKIUYA KOMIUIEKCHONH IEPEMEHHOI B TOUKE.
Omnpenernenne HeNPEPHIBHON (PYHKIINH B TOUYKE.
CBoiicTBa HEMPEPHIBHBIX (PYHKITUH.
Omnpenenenre Npou3BOJHON (PYHKIUHU B TOUKE.
[Tonstue muddepennupyemoit GyHKIUN.
CoiictBa muddepeHunpyemMpIx HyHKIUHA.
HeoOxonumoe u gocratouHoe ycnosue nuddepeHupyeMocTy.
I'eomeTpuyecknii cMbICIT MOLYJIS IIPOU3BOJIHOM.
['eomeTpuyeckuii CMbICT apryMeHTa IPOU3BOIHOM.
Kondopmasie oToOpakeHusl.
Bropoii koa10KkBHYM

. JIuneitHas GyHKIMA KOMIUIEKCHOW IEPEMEHHOM (OIIpe/ielieHUe U CBOWCTBA).

. JIuneiinas ¢pynkius (oToOpakeHre: napauieIbHbIi MePeHOC, TOBOPOT, TOMOTETHS).
. Jluneitnas ¢pynkuus (oToOpaxkeHne: 00U cirydaid).

. ApoOHOo-nuHelHas GYHKIMS KOMIUIEKCHOM epeMeHHOH (OIpeie]IeHHe U CBOMCTBA).
. OToOpakenus: IpoOHO-TMHEHHON QyHKIMEH (CUMMETpUs, HHBEPCHS).

. OToOpaxkenus ApoOHO-TMHEHHOM QyHKIMEeH (001U cirydait).

. KpyroBoe cBoICTBO JpOOHO-TMHENHBIX OTOOPAKEHUI.

. I'pymnmoBoe cBOHCTBO IPOOHO-TUHEHHBIX OTOOPasKEHUMN

. Lemas creneHHas GyHKIHUS (ONpeeIICHUE U CBOWCTBA).

. Llenas crenenHas ¢GyHKIMs (ONpe/ieIeHUe U CBOUCTBA).

. Lemas creneHHast GyHKIHS (OTOOpaKEHHUE JTyda).

. lHenas crenenHas pyHkius (oToOpaskeHue odnacteil).

. Apo6Ho-cTenennas GyHKIUs (ONpeieJICHUEe U CBOIMCTRA).

. AlpobHo-cTenenHas ¢pyHkius (oToOpakeHue odnacreit).

. lpoOHo-cTenenHas GyHKIUS (pUMaHOBA TIOBEPXHOCTD).

IToka3zaTenbHast QyHKIHMS KOMIUIEKCHOW EpeMEHHOH (OMpeiesieHne U CBOMCTBA).
[TokazarenbHast QyHKIMS KOMIJIEKCHOM NepeMeHHOM (0ToOpaskeHne IpSIMBbIX).
IToka3zaTenbHast QyHKIHMS KOMIUIEKCHOM NIepeMeHHOi (oToOpakeHune o0nacTeil).
Jlorapudmuueckas GyHkus (ONpeneIeHre U CBOMCTBa).

Jlorapudmuueckas pyHkius (orodpakeHue oodnacreil).

. Jlorapudmuueckast GpyHKIUS (pUMaHOBA TIOBEPXHOCTD).

Tpuronomerpuueckre GyHKINU KOMIUIEKCHOM IepeMeHHOM (OmnpeiesieHrue U CBOMCTBA).
MunepOonuueckue GyHKIINHU KOMIUIEKCHOM MEpEMEHHOM (OTIpeIeICHHE U CBOMCTBA).
OO6patHble TpUroHOMeTpUdYeckre GyHKIMU (CHHYC).

Ob6patHble runepboarueckue GyHKIUU (TUIEepOOTNYECKUN CHHYC).

OOmas creneHHas QyHKIUS.

O6mas noka3atenbHas QyHKIHUS.

Onpenenenue MHTErpasia oT GyHKIUN KOMITJIEKCHOH IepeMeHHON TI0 KPpUBOH.
Brrauciienue naTerpana oT GyHKIMH KOMIUIEKCHOH MTepeMeHHOH.

WuTterpanbaas Teopema Komu.

Wnrerpansuas popmyna Komru.

PaznoxeHne aHaMUTUYECKUX (PYHKLUN B CTENICHHBIE PSIIbI.

CpoiicTBa aHATMTUYECKUX (DYHKIUH.

Teopema JInyBusis.
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4.2

A

©ooNO O AW

11.
12.

13.
14.
15.
16.
17.
18.
19.
20.
21.

22.
23.
24.
25.
26.

27.

28

. OcHOBHas Teopema anareopsl.

(I)OH)I OLCHOYHBIX CPEACTB 1JIsl MPOBEACHUS l'IpOMe)KYTO‘IHOﬁ arTrecranuun

4.2.1 TlpumepHbIe BONPOCHI HA IK3aMeH

[Tosre xomIuIekcHbIX ynces. opMbl 3aIIMCH KOMIUIEKCHOTO YHCIIA.
I'eomeTpryeckas MHTEpIIPETALNs 10JI1 KOMIUIEKCHBIX Yncen. Onepannun HajJ KOMILIEKC-
HBIMH YHCJIaMU B TPUTOHOMETPHUUECKON (opMe.
OTKpBITBIE U 3aMKHYTbIE MHOKECTBa B C.
Ob6nactu u HenpepbiBHBIE KpuBble B C.
PacmmpeHnHas KOMIUIEKCHas IUNIOCKOCTh U cTepeorpaduieckas IpoeKIysl.
Cxomsamuecs nociaenosarenbaoctu us C B C.
YucnoBble psAlibl ¢ KOMIUIEKCHBIMU WIECHAMHU.
[TonsiTne GyHKIMKM KOMIUIEKCHOM niepeMeHHo. [Ipeaen GpyHkimuu B Touke.
HenpepsBHOCTH PYHKITMH KOMIUIEKCHOM MTEPEMEHHOM.
. IlpousBoHas u quddepennunan GpyHKIMA KOMILIEKCHON iepemMenHoil. CBoiicTBa Mpous3-
BOJTHOM.
HeobxonumMoe u mocratounoe yciioBue auddepeHimpyeMoct QyHKINH.
['eomeTpHUECKHiI CMBICI apryMeHTa U MOy Mpon3BogHON. KoHnbopmHbIe 0TOOpaxe-
HUs
Jlunetinast pyHKITHSL.
JpoOHo-nmuHelHas QyHKITHSL.
JpoOHo-cTernienHas pyHKIuSI.
[TokazarenpHast PYHKIIHSL.
Jlorapudmuueckas GyHKIIHUSA.
Tpuronomerpudeckue u runepoonuyeckre QyHKIHH.
OOpatHble TPUTOHOMETPUUYECKHE U TUIIEPOOIHUECKUE (PYHKIUH.
OO0u1me cTeneHHas v nokasareiabHast (QyHKIHH.
NuTterpan GpyHKIMM KOMIUIEKCHON TIEpEMEHHOM 1o crpsamisieMoil kpuBoil. CBoiicTBa UH-
Terpaia.
WuTerpansHasa teopema Komm. MaTerpansHas Teopema Komm i1t cucteM KOHTYpOB.
WuterpanbHas ¢popmyna Kommu.
WuterpanbHas ¢popmyina Komm 11 mpou3BOIHBIX.
Paznoxenue ananutuyeckol pyHkuuu B psja Teitnopa.
PaBHOMEpHO cxopsmuecs paabl. MHTErpupoBaHne paBHOMEPHO CXOASIINXCS PSAJOB He-
IPEPBHIBHBIX (PYHKIIUA.
Crenennsie psasl. HepaBenctBo Ko myist k09 huUIIMEHTOB CTENEHHOTO psijia.
. Hemnwie pynkiuu. Teopema JInyBuins. OcHOBHas Teopema ajireopsl.

4.2.2 KpuTepuu OLEHKH M0 MPOMEKYTOYHOM aTTecTaluu (IK3aMeH)

DK3aMeH - (hopma MPOMEKYTOUHOM aTTeCTAINH, B pe3yJIbTaTe KOTOPOTO 00YJArOITHICS TTOITY-
YaeT OIEHKY B YETHIPEXOAbHOH IIKale («OTIUIHO», «XOPOII0», «YAOBIECTBOPUTEIHHOY, «HEYIOBIIE-
TBOpUTETHHO»). OCHOBOM ISl ONpeeNIeHNs OLIEHKH Ha SK3aMeHax CIYXHUT 00BbEM U ypOBEHb yCBOE-
HUS CTYIACHTaMU MaTepuana, MpeayCMOTPEHHOro pabouel mporpaMMOil TUCIIUTUTHHEI.

HroroBast olieHKa yYUTBHIBAET COBOKYIIHBIE PE3ybTaThl KOHTPOJSA 3HAHUM. DK3aMEH IPOBO-
JTUTCs 1o OuseTaM B ycTHOM hopMme B Bujie onpoca. Coaepxanue oumnera: 1-e 3ananue (TeopeTuuecKuit
BOIIPOC); 2-€ 3aaHue (TeOPETHIEeCKUH BOMpoc); 3-¢ 3aaanue (3a1a4a).
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CryneHTbl 00513aHbI CaTh 9K3aMEH B COOTBETCTBUU C PACIIMCAHUEM U YUEOHBIM IUIAHOM. K-
3aMeH 10 JUCLUIUIMHE MpecIeyeT Lelb OLEHUTh CPOPMHUPOBAHHOCTh TPEOYEMbIX KOMIIETEHIIUH, pa-
00Ty CTyAEHTa 3a KypcC, MOJyYeHHE TEOPETUUECKUX 3HAHUH, UX MPOYHOCTb, PA3BUTHE TBOPUYECKOTO
MBILIEHHS], TPUOOPETEHNE HABBIKOB CaMOCTOSATENBbHON paboThl, YMEHHE HNPUMEHSTh MOJyYCHHbIE
3HAHUS [T pEIICHHs] TPAKTUYECKHUX 3a/1a4.

dopma NpoBeAieHUs dK3aMeHa olpeensieTcss B pabodeld nporpamme AuCHUIUIMHBL. CTyaeHTy
IPEOCTABIISETCS BO3MOKHOCTh O3HAKOMIICHUS ¢ paboyeil mporpaMMoii TUCIMITIIMHBL. DK3aMeHaTop
UMeeT MpaBo 337aBaTh CTYAEHTaM JOIOJIHUTEIbHbIE BOIIPOCH! M0 BCel y4eOHOM mporpamme QUCLu-
IUIMHBL. Bpems mpoBeneHus SK3aMeHa yCTaHABIMBAETCSl HOpMaMH BpeMeHHU. Pe3ynbraT caauu sK3a-
MEHA 3aHOCUTCS MPENoAaBaTeIeM B 3K3aMEHALMOHHYIO BEIOMOCTb U 3a4E€THYIO KHUXKKY.

DK3aMeH NMPOBOAUTCS B YCTHOH (MM MUCHbMEHHOM) hopme o dusneram. Kaxpiii Ouser coaep-
KHUT OJIMH TEOPETHUYECKUI BOIPOC U OJHY 3ahauy. DK3aMEHATOp MMeEET IIPaBO 3a/1aBaTh CTYAEHTaM
JIOTIOJTHUTEIILHBIE BOTIPOCHI IO BCeW Y4eOHOM MporpamMme AUCIHUILTNHBL. Bpemst mpoBeneHus sK3aMeHa
yCTaHaBJIMBAETCsl HOpMaMM BpeMeHU. Pe3ynbraT cjauu sK3aMeHa 3aHOCUTCS IIpenoaBaTesieM B dK3a-
MEHALMOHHYIO BEJOMOCTb U 3a4E€THYIO KHUXKKY.

O1eHKa «OTJIMYHOY» BBICTABIISIETCS, €CIIU CTYACHT:

— MOJIHO PacKpbUI COIepIKaHUe MaTepualia B 00JIaCTH, IPEAYCMOTPEHHON POTrPaMMOii;

— U3JI0KHUJI MaTeprall FPaMOTHBIM 3bIKOM B ONPE/IETICHHOM JIOTHYeCKO I0CIeJ0BaTEIbHOCTH,
TOYHO UCTIOJIb30BaJ TEPMUHOJIOTHIO;

— MPaBWIBHO BBINIOJIHUI PUCYHKH, YEPTEXKH, T'paMKH, UCIIOIb30BaJl HAIJIsIHbIE IOCOOus, CO-
OTBETCTBYIOIINE OTBETY;

— [I0Ka3aJl yMEHUs WTIOCTPUPOBATh TEOPETUUECKUE OJI0KEHHUS KOHKPETHBIMU IPUMEPaMH U3
NPaKTUKU;

— IIPOIEMOHCTPUPOBAJ YCBOCHUE U3YUYEHHBIX COITyTCTBYIOIUX BOIIPOCOB, C(HOPMUPOBAHHOCTD
Y YCTOMYMBOCTH 3HAHUIA;

— OTBEYaJI CAMOCTOSITENIbHO 0€3 HaBOAIIMX BOIIPOCOB, KaK Ha OMJIET, raK U Ha JIONOJIHUTENb-
HBIE BOIIPOCHI.

O1eHKa «XOpOLIO» BBICTABISAETCS, €CIIU:

— B U3JIOKEHUH JIOMYIICHBI HEOObIINE IPOo0Oebl, He NCKA3UBIINE METOJIUIECKOTO COJIepKa-
HUS OTBETA;

— JIOTIYIIIEHBI OJTMH-/[BA HEJJOUYETA TIPU OCBEIICHUH OCHOBHOTO COJIEPKAHHsI OTBETA, HCITPaBIIe-
HUE I10 3aMEYaHUI0 IpernojaBarers;

— JIOTTYIIIEHBI OIMOKYU WK OoJiee IBYX HEAO0YETOB MPH OCBEHICHUH BTOPOCTEIIEHHBIX BOIIPO-
COB, JIETKO HCIPABJIEHHBIX 110 3aMEYaHUIO MTPEToiaBaTes.

O1eHKa «yI0BIETBOPUTEIHEHOY BHICTABIISETCS, €CIIH:

— HEMNOJHO WJIM HETOoCeI0BaTeIbHO PACKpPBITO COJIepyKaHue MaTepuana, HO MoKa3aHo odliee
MOHMMaHHE BOIIPOCAa W MPOJEMOHCTPHPOBAHBI YMEHUS, NOCTATOYHBIC IS JATbHEHIIIETO YCBOCHHS
IPOTrpaMMHOI0 MaTepuana;

— MMEJHNCh 3aTPYAHECHUSI WIH JIOMYIIEHBI OMMMOKK B OTPEAETICHUN TOHSATHH, YepTeKax, BbI-
KJIaJIKaX, pacCyKIACHUSAX, UCIIPABICHHBIX M1OCIIE HECKOJIBKMX HABOSIIUX BOIPOCOB MPETOAaBaATENs.

O1eHKa «HEyIOBJIETBOPUTEIFHOY» BBICTABIISIETCS, ECITH:

— HE PaCKPBITO OCHOBHOE CO/Iep)KaHNe YUeOHOT0 METOIMYECKOT0 MaTepuana;

— o0HapyKeHO He3HaHWe W HETIOHUMaHHUe CTY/IEHTOM OoJblneil mim Hanboiee BaXKHOW YacTh
JUCLUIUIMHBI,

— JIOTTYIIICHBI OIIUOKY B ONPEACTICHUN TIOHSATHIA, TPH MCIIOJIb30BAaHIH TEPMHHOJIOTHH, B PUCYH-
Kax, yepTekax, B UCIOIb30BAHUH U IPUMEHEHHH HATJISIIHBIX TOCOOMH, KOTOpbIE HEe UCTIPABIIEHBI 10-
CJIe HECKOJIBKUX HABOJISIINX BOTIPOCOB TPETIOIaBaTENs,;

— JIOTIYILIEHb! OIMOKH B OCBEIIEHUH OCHOBOIOJIATAIOIINX BOIPOCOB AUCIUILIHNHBI.

Ha »sx3ameHe mpeaaraeTcsi pelmTh MPaKTHUECKOe 3a1aHue. J{Jsi OlleHKH MPaKTHYECKOTO 3a-
JTAaHWS UCTIOJIB3YIOTCS CIENYIOIUE KPUTEPUU:
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OrneHKa «OTJIIMYHOY» BBICTABISECTCS CTYIEHTY, €CIU TNPU PEIICHUW 33Ja4d BBITOJHEHBI BCE
ATaIrbl AJITOPUTMA, BEPHO BBIMOJIHEHBI MPOMEKYTOYHBIC BHIYMCICHUS] 1 0OOCHOBAHHO TOYYEH BEP-
HBINA OTBET.

OreHKa «XOpPOI0» BBICTABJISAETCS CTYIAEHTY, €CJIM IPH PEIICHUU 3a/Ja4d BBIMOJHEHBI BCE
ATambl AITOPUTMA, B MIPOIIECCE BHITIOTHEHUS TPOMEKYTOUHBIX BRIYUCICHUH J0MyiieHa apudmernye-
CKasi ommOKa 1 000CHOBAHHO TIOJIYYEH OTBET C YUETOM JIOMYIICHHOW OIITHOKH.

OreHKa «yJIOBIETBOPUTEIBHO» BBICTABISIETCS CTYACHTY, €CIM MPU PEIICHUH 337a4d HE BBI-
MIOJTHEHBI BCE 3TAITbl aJITOPUTMA, B IIPOIIECCE BHIMOIHEHHUS MPOMEXYTOUHBIX BBIYMCIICHUHA JTOMYIIICHbI
apudmeTHuecKre OMMOKH ¥ TIOyYeH OTBET C yU4ETOM JOMYIIEHHOW OMTMOKHM WJIM OTBET MOJIYYCH HE
000CHOBAHHO.

OreHKa «HEYTOBJIIETBOPUTEIHLHOY BBICTABIISICTCS CTYIEHTY, KOTOPBIN HE 3HACT OOJIbIICH YacTH
OCHOBHOTO COJIep KaHUsl y4eOHOH MporpaMMbl JUCIUIUIMHBI, JOITYCKAaeT TpyObie OMMOKU B pEIICHUN
U HE YMEET MPUMEHSATH 0a30BbIC aTOPUTMEBI TIPU PEIICHUHU THITOBBIX IPAKTHYECKUX 3a1a4.

O1eHOYHBIC CPEICTBA Ui MHBAIMIOB M JIMI] C OTPAaHMYCHHBIMHA BO3MOXKHOCTSMH 3JI0POBbBS
BEIOMPAIOTCS C YIETOM MX WHIMBUAYAIBHBIX ICUX0()U3MIECKHX OCOOCHHOCTEH.

— MpU HEOOXOJAMMOCTH MHBAIUIAM M JIMIAM C OTPAaHUYEHHBIMH BO3MOXKHOCTSMH 3JI0POBBS
MIPEIOCTABIISICTCS JTOMIOJHUTEIBHOE BPEMsI JIsI IIOATOTOBKH OTBETA HA dK3aMCHE,

— MpY IPOBEJCHUH MPOLIEAYPHI OLICHUBAHUS PE3YIHTATOB O0YUESHHsI MHBAJUAOB U JIUII C Orpa-
HUYCHHBIMU BO3MOXHOCTSIMHU 37IOPOBBS MPEAYCMATPUBACTCS UCTIOIB30BaHUE TEXHUYCCKUX CPEICTB,
HEOOXOJUMBIX MM B CBSI3U C MX MHAUBHIYaJbHBIMH OCOOEHHOCTSMU;

— IIPU HEOOXOIUMOCTH JTsl 00 YJAIONTUXCSI C OTPAHUYCHHBIMHI BO3MOKHOCTSIMH 3JI0POBbS M MH-
BaJIMJIOB IPOLIeypa OLICHUBAHUS PE3yJIbTaTOB 00yUEHHs M0 AUCHUILTUHE MOKET IPOBOJAUTHCS B He-
CKOJIBKO JTAIlOB.

[Ipouenypa olieHUBaHUS PE3yIbTaTOB 00YUECHUS MHBAIUIOB U JIUL C OTPAHUYEHHBIMH BO3MOXK-
HOCTSIMH 3JIOPOBBS TI0 JAUCHHUILIMHE (MOJIYIIIO) MPEIyCMAaTPUBACT MPEIOCTABICHUE WHPOPMAIUU B
dbopmax, aJanTUPOBAHHBIX K OTPAaHUYEHUSM UX 3/I0POBbsI M BOCIIPUSTHS HH(POPMAIIHH:

JUts 11 ¢ HApYIICHUSIMH 3PCHUS:

— B IieyaTHOU popme yBeTMueHHBIM HIpUdTOM,
— B (hopMe IIEKTPOHHOTO JIOKYMEHTA.
J17ig U1 ¢ HapYIICHUSMHU CIIyXa:
— B IIe4aTHOU (opme,
— B hopMe 2NIEKTPOHHOTO TOKYMEHTA.
JIJtst I ¢ HapYIICHUSIMHA OTIOPHO-IBUTATEIILHOTO arapara:
— B re4atHoi opme,
— B (hopMe IIEKTPOHHOTO JIOKYMEHTA.

JlaHHBIN TepedeHb MOXKET ObITh KOHKPETU3HPOBAH B 3aBUCUMOCTH OT KOHTHHTEHTa 00y4aro-

IAXCS.

5 IlepeyeHb OCHOBHOI M IONOJTHUTEILHON yueOHOI JIMTepaTyphl,
HEe00X0AMMOi1 1151 OCBOCHUS] TUCHMILTHHBI

5.1 OcHoBHas JuTEpaTypa

1. IlpuBanos, N.W. BBenenue B Teopuio GyHKIHMI KOMIIJIEKCHOTO TEPEMEHHOTO
[DnexTpoHHBIH pecypc] : yued. — DnektpoH. naH. — Cankr-IlerepOypr : Jlans, 2009. — 432 ¢. —
Pesxum noctyma: https://e.lanbook.com/book/322. — 3ar. ¢ skpaHa.

2. MunbkoBa, P.M. ®yHKIIMN KOMITJIEKCHOTO IIEPEMEHHOT0 B TIpUMEpax U 33ayax : yueOHO-
MeToaudeckoe nocodue / P.M. MunbkoBa ; MunuctepcTBo o0pa3oBanus u Hayku Poccuiickoit
Oeneparun, Ypaibckuii (peaepanbHblil yHUBEpcUTeT UMeHH niepBoro [Ipesunenta Poccun b. H.
Enpruna. - ExkatrepunOypr : U3narenscTtBo Ypanbckoro ynusepeurera, 2014. - 57 ¢. : uin., Tadm.,
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cxem. - ISBN 978-5-7996-1216-0 ; To e [Dnekrponnslii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=275814 (13.01.2018).

3. umkun, A. b. Teopust pyHKIMI KOMIUIEKCHOW niepeMeHHOi. OCHOBBI TEOPHH : ydeOHOe
nmocoOue JUIsl CTYZCHTOB By30B, oOy4Jaronuxcs no crenuanbHoctu 050201.65-maTtemaruka / A. b.
Mumkun. - CnaBsHck-Ha-Ky6anu: UL CI'TIH, 2010. - 195 c. - ISBN 978-5-91980-021-7. - URL:
https://elibrary.ru/item.asp?id=19464160.

4. HumkuH, A. b. DnemMenTapHbie QyHKIUU KOMIUIEKCHOW TIEPEMEHHOM : yueOHOe mocodue
JUTSL CTYJIEHTOB BBICIINX Y4€OHBIX 3aBEJICHUI, 00YJarOIMXCs M0 €CTeCTBEHHO-MAaTeMaTHYECKUM IIPO-
¢wisam nenarorndyeckoro oopazosanus / A. b. llumxkun. - CnaBsuck-Ha-Ky6anu : @wiman Kyban-
ckoro roc. ya-ta B . CnaBsiHcke-Ha-Kyb6anu, 2016. - 128 c. - ISBN 978-5-90363-081-3. - URL.:
https://elibrary.ru/item.asp?id=26806059.

5.2 lonmosiHUTeIbHAS JIUTEPATYpPa

1. Kypc Beicmielr MaremMatuku. Teopus GyHKIHI KOMIICKCHON IEPEMEHHOM [ DJICKTPOHHBII
pecypc] : yueb. mocobue / .M. Ilerpymiko [u mp.]. — DnektpoH. nan. — Cankr-IlerepOypr : Jlans,
2010. — 368 c. — Pexum poctyna: https://e.lanbook.com/book/526. — 3arun. ¢ sxpana.

2. Kapaces, NL.I1. Teopust pyHKIMI KOMIUIEKCHOTO IEPEMEHHOTO [ DIEKTPOHHBIN pecypc] :
yue0. mocodue — DNeKTpoH. naH. — Mocksa : @uszmariut, 2008. — 216 ¢. — Pexxum gocrymna:
https://e.lanbook.com/book/2190. — 3aru. ¢ 3kpaHna.

3. Maunbnuesa, H.b. ®yHkinyu KOMIUIEKCHOTO MTEPEMEHHOTO [ DNeKTpOHHBIN pecypc] : yuel. /
H.b. Mansiuesa, 3.P. Po3ennopH. — DnekTpoH. 1aH. — Mocksa : @uszmariur, 2010. — 168 ¢c. —
Pexxum noctyma: https://e.lanbook.com/book/2257. — 3aru. ¢ skpaHa.

4. 3apunos, P.H. CiennanpHbIe pa3aensl MaTeMaTHKU: Teopust PyHKIHIA KOMIUIEKCHON
nepeMeHHOoi. OCHOBBI OTMIEPAIMOHHOTO UcUUcieHus : yuedHoe nmocodue / P.H. 3apunos, I'.I1.
UYyryHnosa ; ®enepanbHOE areHTCTBO 110 00pa3oBaHUIo, [ ocyaapcTBeHHOE 00pa3oBaTeIbHOE
yupexenue Briciiero npodeccuonansHoro oopazosanus Kasanckuit rocyjapcTBeHHBIH
TEXHOJIOTHYECKUM yHuBepcurer. - Kazanp : U3narenscteo KHUTY, 2008. - 115 c. : ui., Tadim., cxem.
- bubnmorp. B kH.. - ISBN 978-5-7882-0522-9 ; To xe [DnexTpoHHsbIii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=259067 (13.01.2018).

5. Ilonos, B.H. [Ipukiiagabie BONpockl TEOPUHN (PYHKINI KOMIUIEKCHOTO EPEMEHHOTO :
yuebHoe nocodue / B.H. [Tonos ; MunucrepctBo 06pazoBanus u Hayku Poccuiickoit denepanum,
®denepanbHOE roCy1apCTBEHHOE aBTOHOMHOE 00pa30BaTeNIbHOE YUPEXKIEHUE BBICILIETO
npodeccuonanbHoro oopazosanus CeBepHblil (ApkTHueckuil) henepaibHblil yHHBEpCUTET UM. M.B.
JlomoHocoga. - Apxanrensck : UIII[ CA®Y, 2013. - 164 c. : wi. - bubnuorp. B kH. - ISBN 978-5-
261-00850-7 ; To e [DnexTpoHHbIi pecype]. - URL:
http://biblioclub.ru/index.php?page=book&id=436400 (13.01.2018).

6. JIeBoBCcKHil, C.M. Jleknuu o KOMILIEKCHOMY aHalu3y : Kypc ekuuii / C.M. JIbBOBCKHii ;
HeszaBucumebiit MockoBckui YHuBepcuret. - M3a. 2-e, ctepeorun. - Mocksa : MITHMO, 2009. - 136
c. - ISBN 978-5-94057-577-1 ; To e [ DnexTponusii pecype]. - URL:
http://biblioclub.ru/index.php?page=book&id=63178 (13.01.2018).

7 Inmkun, A. b. [IpoekTHBHOE M MHBEKTUBHOE ONHUCAHUs B KOMIUIEKCHON 001acTH.
CriekTpaibHBI CHHTE3 M JJOKAJIBHOE ONMCAaHUE aHATUTHYeCKUX (YHKIHi : MoHOTrpadus / A. b.
[umkun. - CnaBsiuck-Ha-Ky6anu : U3parensckuit ientp Grmana @I'BOY BIIO "Kyol'Y" BT.
Cnassincke-Ha-Ky6anu, 2013. - 304 c. - ISBN 978-5-91980-055-2. - URL:
https://elibrary.ru/item.asp?id=26270123.

5.3 llepuoanueckue U3TaHUs

1. AktyanbHble TpoOIeMbl TyMaHUTapHBIX U ecTecTBeHHbIX HayK AIII'uEH, 2009-2012.
2. BectHnk MOCKOBCKOTO TOCYIapCTBEHHOTO 00JIacTHOTO yHHBepcuTeTa. Cepust: Ousnka-ma-
tematuka MI'OY, 2007-2017.
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3. Bectank Camapckoro rocyaapcTBEHHOT0 TexHUYeckoro yHuBepcuteta. Cepusi: Ou3nko-
MareMmarnueckue Hayku ['OY BIIO CamI' TV, 1996-2017.

4. BnagukaBka3ckuii MmaTemarnueckuii xxypaan KOMU BHI] PAH u PCO-A, 1999-2017.

5. N3Bectus CaparoBckoro yHuBepcuteta. HoBast cepus. Cepus: Marematnka. MexaHuKa.
HNudopmaruka CI'Y, 2007-2017.

6. BectHuk Appireiickoro rocynapctBeHnoro yausepcurera. Cepus 4: EcrectBeHHO-MaTeMa-
TUYECKHE U TexHndyeckue Hayku Al'Y, 2007-2017.

7. Cubupckuit matematudeckuii )xypaain UM CO PAH, 2006-2017.

8. Ypumckuii maremaTrueckuii xxypunan MMBI[ YHI] PAH, 2009-2017.

9. ®ynnameHTanbpHas ¥ npukiaaHas matematuka [ITHUT MI'Y, 1995-2017.

6 Ilepeyenns pecypcoB HHPOPMANMOHHO-TEJIEKOMMYHUKALIMOHHOM ceTH
«/HTEepHeT», HeOOXOAUMBIX /IJIsl 0CBOEHHSI JUCHMILITUHBI

1. ObC «Ynuepcurerckas ondanoreka ONLINE) [ydeOHbIe, HaydHbIE 3/1aHUA,
NEPBOMCTOYHHUKH, XyIOKECTBEHHBIE TPOU3BEACHUS PA3IMUHBIX H3aTeIbCTB; )KYPHAIbI;
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7 MeToauueckue YKazaHnud 1Jisl CTYACHTOB 110 OCBOCHHUIO ITHCHUIIIMHBI

[Ipu uzyvyennun nucuuruiHbl «Teopust GyHKIMNE KOMILIEKCHOTO IIEPEMEHHOT0» CTYIEHThI 4acTh
MaTepuaia JOoJKHBI TPopaboTaTh CaMOCTOSTENBHO. POl caMocTosITeNnbHOM paboThI BETUKA.

[InanupoBaHue caMOCTOSTENBHOM PaOOTHI CTYJAEHTOB M0 AucHuILInHE «Teopust GyHKIMN KOM-
IJIEKCHOTO TIEPEMEHHOT0Y» HE00X0IMMO TIPOBOIUTH B COOTBETCTBUH C YPOBHEM TOJTOTOBKHU CTY/ICH-
TOB K W3y4yaeMoil mucrurinHe. CamocTosTebHas padoTa CTYICHTOB paciiagaeTcsl Ha JiBa CaMOCTOS-
TEJIbHBIX HaIpaBJCHUS: HAa U3YyUYEHHE U OCBOCHHUE TECOPETUYECKOIrO JICKIIMOHHOIO MaTepualia, U Ha
OCBOCHHME METOJIUKH PEIICHUS MPAKTHYECKUX 3a1ad.

ITpu Bcex popmax caMOCTOSATENBHON PaOOTHI CTYJCHT MOXET MOTYYUTh PA3bSICHEHUS 110 HETO-
HATHBIM BOIIPOCAM Y IMperojaBaTeis Ha WHIMBUIYATbHBIX KOHCYIbTAIIUSAX B COOTBETCTBUU C rpadu-
KOM KOHCyNbTarui. CTyZICHT MOXET TaKke 00paTUTHCS K PeKOMEHIyeMbIM ITperogaBaTesieM yaeOHu-
KaM U y4eOHBIM MOCOOUSM, B KOTOPBIX TEOPETHUYECKHE BOIPOCHI M3JI0KEHBI O0JIee MIMPOKO U TIO-
JIpOOHO, YeM Ha JIKIHSIX U C JOCTATOYHBIM 00OCHOBAHHEM.

Koncynpramnus — aktuBHas popma yueOHON NeITeIbHOCTH B NeaBy3e. KoHCymbTanuio npeasa-
pSE€T CaMOCTOSITEIbHOE M3YYEHUE CTYACHTOM JIMTEPATyphl MO OmpejaesieHHon Teme. KauecTBo KoH-
CYJBTAIIMH 3aBUCUT OT CTEINIEHU MOJIOTOBKHU CTYACHTOB M OCTPOTHI IOCTABICHHBIX Mepe]] MpenoiaBa-
TEJIEM BOIIPOCOB.

OCHOBHOU 4aCTBhIO CAMOCTOSITEILHOM PabOTHI CTYAEHTA SBIISAECTCS €r0 CUCTeMaThuecKasi oAro-
TOBKa K MPAKTHUECKUM 3aHATUSAM. CTyIEHTHI JOJDKHBI OBITh HAIleJIeHbl HAa Ba)KHOCTh Ka4eCTBEHHOM
MOATOTOBKHU K TaKUM 3aHATUSAM. [Ipy mOATOTOBKE K MPAKTUYECKUM 3aHATHIM CTYICHTHI TOJKHBI OCBO-
UTh BHAYaJIE TCOPETUUSCKUIA MaTepHUall 10 HOBOM TEME 3aHATHs, C TEM YTOOBI MCIIOJIb30BaTh ATH 3HA-
HUSA MIPU PEIICHUU 33/a4. 3aTeM MPOCMOTPETh OOBSICHEHUS PEIICHHUS MPUMEPOB, 33j1a4, ClIeJIaHHbIE
mpernojaBaTesieM Ha MpeAbLAyIIeM MPaKTUYECKOM 3aHSITHU, pa300paThCs ¢ MpUMepaMu, IpUBEICH-
HBIMU JIEKTOPOM TI0 3TOM K€ TeMme. PemmTh 3aannbie npuMepsl. Eciiu HeKoTOpbie 3ajaHusl BBI3BAIN
3aTpyJHEHHUS MPU PEIICHUH, TOTIPOCUTH OOBSICHUTH MPENOJaBATEN HA OYEPETHOM MPAKTUYECKOM 3a-
HATUU U KOHCYJIbTAIIUH.

Jlist paboThI HAa IPAKTUYECKUX 3aHATHIX, CAMOCTOSTENILHON pabOThl BO BHEAYJAUTOPHOE BpEMS,
a TakKe JUIsl TOJITOTOBKHU K 9K3aMEHY PEKOMEHYETCsl MCII0JIb30BaTh METOIMUECKIE PEKOMEHIAINH K
MPaKTUYECKHUM 3aHATUAM. [Ipu MOAroTOBKE K TECTUPOBAHHMIO HEOOXOIMMO TTOBTOPUTH MaTepHall, pac-
CMOTPEHHBIN Ha MPAKTUYECKHUX 3aHATHUSX, POPEIIATh COOTBETCTBYIOIINE 3a]]a4H HJIA PUMEPHI, yOe-
TUTHCS B 3HAHUU HEOOXOIUMBIX (hopmyin, ompeneneHuil u T. 1. [Ipu moAroToBke K KOJUIOKBHyMam
CTyJIEHTaM TIPUXOJUTCS M3y4yaTh YKa3aHHBIC MIPETIOIaBaTeNIeM TEMbI, UCIIOIb3Ysl KOHCTIEKTHI JICKIIUMH,
PEKOMEHIyeMYIO JIUTEpaTypy, yueOHble mocoouss OTBEThl Ha BO3HUKAIOIIUE BOMPOCH B XO€ MOrO0-
TOBKH K KOJUIOKBUYMY U KOHTPOJIbHOW paboTe MOKHO MOJIYYUTh HAa OYEPETHON KOHCYJIbTAIINH.

Psan Tem u BOompocoB Kypca OTBEIEHBI AJII CAaMOCTOSITENTbHOM MpopaboTku cryneHTamu. [Ipu
ATOM Y JIEKTOpA MOSIBISETCS BOBMOXKHOCTh PACIIUPUTH KPYT U3y4aeMbIX TPOOJIeM, 1aTh HA CAMOCTOS-
TeIbHYIO MPOPa0OTKY HOBbIE HHTEPECHBIE BOMPOCHL. CTyIEHT JOKEH pa3o0paThCcs B peKOMEHIyeMOoit
JTUTEPATyPE U MUCbMEHHO U3JIOKHUTH KPATKO U JIOCTYITHO JIJIsi ce0st OCHOBHOE COZIEpKaHUE MaTepHuaa.
[IpenogaBaTens MpoBepsieT KAYECTBO YCBOCHHUS CAMOCTOSITENIbHO MPOPaOOTaHHBIX BOIIPOCOB HA MPaK-
TUYECKHX 3aHATUAX, KOHTPOJBHBIX pab0TaxX, KOJUIOKBUYMAax U BO BPEMs SK3aMEHA. 3aTeM KOPPEKTH-
PYET HU3JI0XKEHNE MaTepHalla U Harpy3Ky Ha CTYJEHTOB.

JL1st mosTydeHust MPpaKTUYECKOTO OMbITa PEIICHUs 3a71a4 o AuciuIuinHe « Teopus GyHKIHI KOM-
TJIEKCHOTO MEPEMEHHOT0» Ha MPAKTUYECKUX 3aHITUSX U JUIS pabOThl BO BHEAYIUTOPHOE BpeMs Ipe/I-
JlaraeTcsi caMoCTOsATeNbHAs paboTa B (hopme mpakTuuecknx padot. KoHTposib Haj BHITIOJHEHUEM H
OIICHKA MPAKTUYECKUX PabOT OCyIIeCTBIsIETCs B opMe coOece1oBaHus.

Takum 00pa3omM, UCTIOJIb30BAaHUE BCEX PEKOMEHIYEMBIX BHJIOB CAMOCTOSTEIBHON pabOThI JaeT
BO3MOXXHOCTh 3HAYUTENIbHO aKTUBU3HPOBATh PabOTY CTYJEHTOB HaJl MaTepHAIOM Kypca U TIOBBICUTH
YPOBEHb X YCBOCHHUSI.

B ocBoeHMM AMCHMIUIMHBI WHBAJIWJAMU M JIMIAMH C OTPAHUYEHHBIMH BO3MOXHOCTSIMU
37I0pOBbsl  OOJIBIIIOE 3HAUCHHWE WMEET WHIMBUAyalbHas y4yeOHas pabora (KOHCYJIbTALMH) —
JOTIOTHUTETIFHOE PAa3bsICHEHHE yUeOHOro MaTepuarna.
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WuauBuayanbHble  KOHCYJIbTAlMM 10  TPEAMETY  SABISIOTCS  BaXHBIM  (pakTopowm,
CHOCOOCTBYIOUIMM HWHAMBHUIYalIHU3allud OOY4YEHHS U YCTAHOBJIEHHIO BOCHHUTATEIBHOTO KOHTAKTA
MEXIy TMpernojaBareieM ¢ OOy4yarollMMCS WHBAIMAOM MM JIMIOM C  OTPaHUYCHHBIMU
BO3MOYKHOCTSIMU 3/10POBbSI.

8 Ilepevyennb HHGPOPMANMOHHBIX TEXHOJIOTHIA, HCIOJIb3yeMbIX NPH
OCYIIIeCTBJIEHUH 00Pa30BaATEILHOIO MpoIecca Mo JUCIHUIIIHHE

8.1 llepeyenb HHGOPMALHOHHBIX TEXHOJIOTHA

KomnbroTepHoe TecTUpOBaHHE MO0 MUTOTAaM M3YYCHHUs Pa3/ieiioB AUCHUIUIMHBL [IpoBomuTcs B
KOMITBIOTEPHOM KJIacce, OCHAIEHHOM MEePCOHAIBHBIMU DBM U COOTBETCTBYIOMIMM MPOrPaMMHBIM
obecnieuenuem (I10).

8.2 IlepeyeHb HEOOXOIMMOTI0 MPOTrPAMMHOI0 00ecrevyeHus!

1. OducHsii maket npunoxenuii «Apache OpenOfficex»

2.  IlpwioxxeHne mMo3BOJISIONIEE POCMATPUBATH U BOCIIPOU3BOIUTH MeTHaKOHTEHT PDF-
daitno «Adobe Acrobat Reader DCy»
3. IIporpaMmsl, I€MOHCTPALUN BHICO MAaTCPHAIIOB (ITPOUTPHIBATEIID)

«WindowsMediaPlayer».

4.  Tlporpamma npocMoTpa uHTEpHET KoHTeHTa (Opay3ep) « Google Chrome »

5. OdwucHsrii naker npuinoxenuit «LibreOffice»

6.  OducHsrii nmaker npunoxenuit «Microsoft Office Professional Plus 2007 Russian Aca-
demicy

7 TekcroBslii pegakTop «Notepad++»

8.  IIporpamma (aiioBbIi apxXuBaTOp «7-Zip»

9.  IByxmaHesbHbIN ¢aiinoBsiii Mmenemkep «FreeCommandery

10. TIporpamma mpocMoTpa HHTEpHET KOHTeHTa (Opay3ep) «Mozilla Firefox»
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