degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPXKJAEHO
JupexTop HHCTUTYTA HAHO-, 0KO-,
HH(POPMALMOHHBIX, KOTHUTHBHBIX
U COLMOTYMAHUTAPHBIX HAYK U
TEXHOJI0T Uil

II.A. ®opm

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

MO0 AMCIHUIIHHE: Teopust QyHKIHIA KOMIIEKCHOTO ITEPEMEHHOTO

10 HAMPABJIEHUIO: [MpuknagHpie MaTemMaTHKa U Qpu3nka

npo¢uIb NOArOTOBKH: CynepKoMIBIOTEPHOE MOJICIMPOBAHUE SICPHBIX TPOLIECCOB M TEXHOJIOTHI
®dusrex-1IKoia MPUPOAOTON00HbIX, IIa3MEHHBIX U SICPHBIX TeXHONorui nM. 1.B.
Kypuatosa
Kadenpa matemaTHky 1 MaTeMaTH4eCKUX METOIOB PU3UKU

Kypc: 2

KBaJIMpUKALUS: GakanaBp

CemecTp, (hopMbI POMEKYTOUHOM arTecTanuu: 4 (BECCHHHI) - DK3aMEH

AynutopHbIX 4acoB: 60 Bcero, B TOM 4HCIIE:
nexuuu: 30 gac.
cemuHapsl: 30 gac.
nabopatopusie 3ansaTus: 0 gac.

CamocrositensHas padora: 45 yac.
[TonroroBka k 3x3ameny: 30 yac.
Bcero gacos: 135, Bcero 3a4. ex.: 3

KonuecTBo KOHTPOJIBHBIX pa0oT, 3a1aHui: 2

[Iporpammy cocrtaBui: C.A. Ceprees, kana. ¢pu3.-MaT. HayK, CTapIIni NpENoAaBaTeb

[Iporpamma obcyxneHa Ha 3acefannn Kadenpsl MareMaTuky 1 MaTeMaTHueckux MetofoB ¢pusnku 19.03.2020



AHHOTANMA

Kypc mocBsmeH ocHoBaM TeOpuM (YHKIMH KOMIIJIEKCHOTO II€PEMEHHOro. M3110KeHbl BOMPOCHI
MPEACTABICHHUS PEryIsIpHbIX (yHKOMA B BUAE CTENEHHBIX M APYrUX (YHKLMOHAJBHBIX PSIZIOB,
reOMEeTPUYECKUE MPUHIMIIBL apryMeHTa, COXpaHEHMs 00JacTH, MakcuMyma moayis u npyrue. Iloctpoena
reoMeTpuueckas Teopusi KOH(POpMHBIX oToOpaxkeHuid. [lpuBeneHsl 3¢ (EeKTUBHBIE METOABI BBIYUCIICHUS
UHTErpajioB, OCHOBAHHbIE HAa TEOPUU BBIYETOB. PaccMOTpeHbl NPUIOKEHUS KOMILUIEKCHOIO aHajlu3a K
PEILIEHUIO KPaeBbIX 3a7a4 ypaBHEHUH MaTeMaTHYeCKON (U3UKH.

1. leau u 3apauun

eap AUCUMNIMHBI

- TO3HAKOMHUThH CTYJCHTOB C OCHOBAMH TEOPHM (PYHKIHMH KOMIUIEKCHOTO IEPEMEHHOT0, HAy4UTh
CTYACHTOB HCIOJIb30BaTh MOILIHBINA anmapar TeOpuu (PyHKINH KOMIUIEKCHOTO IIEPEMEHHOTO B aHAJIN3e
[IOCTABJICHHBIX IIEPE] HUMHU 3a/1au.

3agauu AU CHUIIHHBI

- HAy4YUTb CTYACHTOB, MOJIb3YSICh METOAAMH TEOPUN (PYHKIIMH KOMIUIEKCHOTO EPEMEHHOT0;

- TpPOBOIWTH BBIYUCIICHHUS, CBS3aHHBIE C HMHTETPAIBHBIM HCYHMCIEHHEM U  YPaBHEHHUSIMHU
MaTeMaTU4eCKol (hU3HKH.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPABJICHO HA (bOpMI/IpOBaHI/Ie [$1($91474:0)11170,€ KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN I/IHILI/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

OIIK-1.1 CrocobeH aHanmM3upoBaTh MOCTABICHHYIO 3ajady,

OIIK-1 CniocobeH npuMeHSITh HAMEHATh TIyTH €€ PENICHHs

(dyHIaMEHTATbHbBIC 3HAHUS, MIOJTyUCHHBIC B
obnacty pU3MKO-MaTeMaTHUECKUX U (HITH)
€CTECTBCHHBIX HAYK, U HCIIOJIb30BATh UX B

npodeCcCHOHAIBHOMN JIeATeIBHOCTH

OIIK-1.2 CnocobeH CcTpOUTh MareMaTHYecKue MOIENH,
MPOU3BOIUTH KOJIMUECTBEHHBIE PACUETHI M OLICHKH

OIIK-1.3 CnocobeH ompenensiTs T'paHHULbl MPUMEHUMOCTH
HOJIyYECHHBIX PEe3YJIbTaTOB

OIIK-4.1 Bmageer weTromaMu Hay4HOrO TIOMCKa |
WHTEJUIEKTYyaJlbHOTO aHalin3a MHGOpMalH{ MpH PELICHUN
3a7a4 nIpodeccHoHAIBHOM AesITeNbHOCTH

OIIK-4.2 3HaeT OCHOBHBIE UCTOYHUKU HAyYHO-TEXHUYECKOU
u (W) TexHoJOrMYeckod wuHpopManmuu B 0OONACTH

OIIK-4 CriocobeH ocymiecTBiIsITh cOOp U .
npodecCHOHAIBHON IS TeTbHOCTH

00pabOTKy HayYHO-TEXHUYECKOHN U (MJIIH)
TEXHOJIOTHYECKOH MH(OPMAIIUK ISl PELICHHS
(yHIaMEHTAIBHBIX U MPUKIIAJHBIX 3349

OIlK-4.3 VYMmeeT cocCTaBiATh aHHOTAIMH, pedeparsl,
oubnuorpaduyeckue mepeyHn u 0030pbl MHPOPMALUHU B
o0JacTu cBoei mpoeccuoHaIbHOM JIeATENLHOCTH

OIIK-4.4 Bnageer HaBbIKaMu pabOTHl C KOMIIBIOTEPOM H
KOMIIBIOTEPHBIMU CETAMU C LIEJIbIO NOJyUEHUs], XpaHEHUS U
00pabOTKM Hay4yHOUW (TEXHHYECKOW, TEXHOJOTHYECKOMN)
nHpopMaIun

3. IlepeyeHb NIAHMPYEMBIX Pe3y/IbTATOB 00yUeHHUsI O JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOHHS AUCLUIIMHBI 00y4aIOIINecs JOIKHbBI
3HAThb!



- OCHOBHbIE MPEACTABIECHNS KOMITJIEKCHBIX YHUCET.

- YenoBusa Komu-Pumana.

- [IpencraBnenue aHanUTUIECKUX (PYHKITUI C TOMOIIBIO CTETIEHHBIX PSJIOB.

- Teopemy Komru 06 nHTErpupoBaHUY aHATUTUYECKON (PYHKIMH 10 3aMKHYTOMY KOHTYDY.
- Teopemy Kommm o Beruerax.

- [TonsiTe ocoboii Touku. Onpenenenre Beraera QyHKITUN.

- [Ipencrasnenue QyHKIMHU B OKPECTHOCTH OCOOBIX TOUEK C TIOMOIIBIO CTEIIEHHBIX PSIIOB.
- CBoiicTBa IpOOHO-TMHEHHOTO OTOOPaKEHUSI.

- Kordopmuoe orobpaskeHre ¢ TOMOIIBIO 3JIEMEHTAPHBIX (PYHKIIUH.

- Jlorapumuueckuii BbIYET.

- Teopemy Pyuie o npupaieHnu aprymeHra.

YMETh:
- Beruucnats GyHKIMM OT KOMIUIEKCHOTO YHCIIA.
- MuddepeHnmpoBars GyHKINN KOMIUIEKCHOTO apryMEHTa.
- CTpouTh 10 331aHHOM JICHCTBUTEIILHOW WIM MHUMOHN YacTH aHAIUTUYECKYIO (QYHKIIUIO.
- Boraumcnate wHTErpan or (QyHKIMM KOMIUIEKCHOTO apryMeHTa MO KPHBOH HIIM IO 3aMKHYTOMY
KOHTYDY.
- PacknagpiBars yHkuuto B psin JlopaHa B OKpECTHOCTH OCOOBIX TOYEK.
- C moMo1ibto KOH(QOPMHBIX 0TOOpaKEHUH TEPEBOANTH OJIHY 3aJIaHHYI0 00JIaCTh B IPYTYIO.
BIIAJICTh!
- DlleMeHTapHBIMHU ONEpalUAMH ¢ KOMIUIEKCHBIMH YHCIIaMHU.
- Meropamu nuddepenpoBanus GyHKIHA KOMITIEKCHOTO apryMEHTa.
- OCHOBHBIMH METOJ[AMU BBIYNCIICHHUS UHTETPAJIOB OT (PyHKINH KOMIUIEKCHOTO IEPEMEHHOTO.
- OCHOBHBIMH CITOCOOaMU KOH(YPOMHBIX O0TOOPasKECHHIH.

4. Coep:xanue JUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJMYECTBA AKAAEMHYCCKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Pa3znenbl TUCTMITIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpynoeMKOCTb 110 BUAAM YU€OHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUITMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
HuddepenmupyemMoctsb byHKIIII
1 KOMILJIEKCHOTO TI€PEMEHHOT0.  YCIOBHS 2 2 4
Komm-Prumana.
) Wuterpan mo mnytd OT  (QYHKIUH ) ) 4
KOMIUIEKCHOTO TIEPEMEHHOTO.
3 Kowmmnekcusie uncia. Chepa Pumana. 2 2 6
4 Kondopmusie oTobpaskeHHs] ¢ TOMOIIBIO 4 5 4
AIIEMEHTAPHBIX (PyHKITHIA.
5 Kondpomuoe orobpakeHrne ¢ MOMOIILIO ) ’ 4
IpoOHO-TMHEHHOW (QYHKLNH.
6 MHoronucTHble QyHKIUH. 2 4 6
Oco0ble TOUKH aHAIMTHYECKOW (DYHKLIUH.
7 2 2 6
Briuersl.
] Psan Jlopana ananutuyeckoit QpyHKIMH B 6 6 6
OKpPECTHOCTU 0CO0O0H TOUYKH.
9 Pan  Telinmopa nmnda  aHaIUTHYECKOM 2 > 4
(dyHKINY.
10 Teopema Komm 00 aHamuTHueckon ) ’ |
(YHKLIMY IO 3aMKHYTOMY KOHTYDY.
11 Teopema Pyme. [Ipuniun aprymeHTa. 4 4




Wtoro wacos

30

30

45

HOI[FOTOBKa K 3K3aMCHY

30 gac.

OO01mas TpynoEMKOCTh

135 ygac., 3 3aud.en.

4.2. CopaepxaHue TUCHUILTUHBI (MOYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)

Cemecrtp: 4 (Becennuit)

1. Muddepennmpyemocts GyHKIINH KOMITTIEKCHOTO ITepeMeHHoro. YcioBus Komu-Pumana.

JeiictBurenbHas 1 koMiuiekcHas auddepennupyemoctu. Yenosus Komu-Pumana.

2. MHTerpain 1o myT oT (GyHKIIMH KOMIIJIEKCHOTO ITEPEMEHHOTO.

[TyTb Ha KOMIIIEKCHOH TuTOoCcKOCcTH. OnpeienieHre HHTerpaia, cyMMbl JlapOy, HHTEerpaabHbIe CYMMBI.
WHTerpan ot creneHHol GpyHKIAH.

3. Komniexcusie uncna. Cdepa Pumana.

Onpenenenne KoMIUIeKcHOTO yuciia. OCHOBHBIE CHOCOOBI MPEACTABICHUS KOMIUIEKCHOTO YHCTIA.
®opmymna Oiinepa. IlpencraBneHne KOMIDIEKCHOW IUIOCKOCTH C TOMOINBID cdepsl Pumana.
3aMbIKaHVe KOMIUIEKCHOM TUIOCKOCTH, OECKOHEUHO yIaleHHask TOUKA.

4. KondopMmHbIe 0TOOpaXeHHUsI C TOMOIIBIO DIIEMEHTAPHBIX (DyHKITHIA.

KondopMmHbIe 0TOOpaskeHUs ¢ MOMOIIIBIO 3JIEMEHTAPHBIX (PYHKIUI U 00paTHBIX K HUM — CTETICHHAS,
OKCIIOHEHTA.

5. KongppomHoe oTtoOpaxeHue ¢ moMoIbio ApoOHO-THHEHHON (GYHKLNH.

CaoiicTBa IpoOHO-IIMHEWHOTO 0TOOpaskeHus. KpyroBoe cBOMCTBO JpoOHO-ITMHEHHOTO OTOOpaKeHUSI.
DneMeHTapHbIe 0TOOPAKEHHS C TIOMOIIBIO IPOOHO-IMHEHHOTO OTOOpaKEHHUSI.

6. MHOTONTUCTHBIE (PYyHKINH.
BerBu ananutnueckoi GyHKIWU. Touka BETBICHHS.
7. Oco0Oble TOUKH aHATUTHYECKOW (QYHKIIMU. BIYeThl.

Omnpenenenue u knaccuuKays U30JIMPOBAHHBIX 0COOBIX Touek. OmnpeseneHue BeldeTa GyHKIUHN B
TOUKE.

8. Pan Jlopana aHanuTHueckol (yHKUIHU B OKPECTHOCTH 0COOOM TOUKH.

Teopema 0 paBHOMepHOI cxoquMocTH psaga Jlopana. Knaccudukaius 0coObIX TOYEK C TOUKU 3PEHUS
psana Jlopana. Teopema Komm o Beruerax. Jlemma JKopaana.

9. Psin Tefinopa anst aHaTUTUYECKON QYHKITUH.

Omnpenenenne psnga Teiiopa, Teopema 0 paBHOMEpPHOW cxomuMocTu psaa Teitnopa. beckoneunas
T QepeHIpyeMOCTb aHAIMTHYECKUX QyHKIUH. ENMHCTBEHHOCTh aHATUTHYECKUX (YHKLIUH.

10. Teopema Komm 00 ananutuueckoi PyHKLUMH 110 3aMKHYTOMY KOHTYDY.



XKopnanoB koutyp. Jlemma I'ypca. VHTerpupoBanue sIeMEHTApHBIX (YHKIUH 1O 3aMKHYTOMY
KOHTYDY.

11. Teopema Pyme. IIpuHiun apryMeHTa.
Jlorapudpmuueckuii Beruet pynkuun. Teopema Pymie. OcHoBHas Teopema anreOpsl.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, He00X0AMMO AJIsl OCYIeCTBICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOLYJII0)

yueOHas ayIuTOpHsl, OCHAILEHHAS! KOMITBIOTEPOM U MYJIbTUMEAUHHBIM 000py10BaHHEM (IIPOEKTOP,
3BYKOBasi CHCTEMA).

6.IlepeyeHnb pekoMeHAyeMOM JIUTEPATYPHI

OcHOBHas JIuTEparypa
1. ®yHKIIUU KOMIUIEKCHOTO TIEPEMEHHOTO € JIEMEHTaMHU OTepallMOHHOTO ucuuciaenus [ Tekcr] :
yuebHuk 1151 By30B / I JI. JIynn, JI. O. Onbcroneu .— CII6. : Jlanb, 2002 .— 296, [2] c. - bubnuorp.:
c. 297-298. - 5000 k3. - ISBN 5-8114-0457-3 (B nep.).
2. Beenenue B TeopHro (GYHKIMH KOMILIEKCHOTO IepeMeHHOT0 [TekcT] : y4eOHuK A1t By30B : JIO1.
M-Bom BbIcII ¥ cpell. crell. oopazoB. CCCP / U. U. Tlpusainos ; 11 - e m3n. — M. : Hayxka, 1967 .—
444 c.

3. Beicmas MaTemaTrka B ynpakHeHUsX U 3aiadax [Tekcr] : B 2 4. Y. 1 : [y4e0. mocobue 1ist By30B] /
I1. E. Manxko, A. I'. ITonos, T. f. KoxxeBHUKOBa .— 5-€ U34., ucnp. — M. : Belcas mkona, 1997 .—
304 c.

®onp auTeparypsl Kadeaps

5. Mopo3sosa B. /1. Teopus dyskimii komruiekcHoro nepementoro. — M.: Uzparenscteo MI'TY um. H.
3. baymana, 2000.

JomnonHurensHas aureparypa

1. Metojpl Teopun GyHKIMH KOMITIEKCHOTO nepeMenHoro [Tekcer] : yue6. mocobue 1ist By30B / M. A.
JlaBpenTnes, b. B. Illabar .— 5-e m3n., ucnp. — M. : Hayka, 1987, 2002 .— 688 c.

2. OyHKIHU KOMIUIEKCHOTO niepeMeHHoro. OnepannonHoe ucunciienne. Teopus ycroitanBocTH [ Tekcer]
: yaeb. mocobwue aist Bry30B / U. I. Apamanosuy, I. JI. JIynn, JI. 3. Dabcronen .— M. : Hayka, 1968
.— (M30paHHBIE TNIaBBI BHICILICH MaTEMaTHKH JJIs HH)KEHEPOB U CTYICHTOB BTY30B). - bubmmorp.:
c.416.- 45 000 k3. (B mep.) .

3. Muddepenunansusie ypaBHeHus. Kparueie uaterpansl. Paapl. @yHKINMH KOMIIIIEKCHOTO
nepemenHoro [Tekcr] : yaeonuk s By3oB / 5. C. Byrpos, C. M. Hukonbckuii .— 3-e u3j., uernp. —
M. : Hayxka, 1989 .— 464 c.

®onp nuteparypsl Kadeaps

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCUHMILIUHBI (MOLYJIs1)

1. http://lib.mipt.ru— snexTponHas 6ubmmorexa dOu3Texa.

2. http://www.Sci-lib.com — bonbias HayyHast GubnmnoTexa.

4. http://arXiv.org— CornellUniversityLibrary — bubmmnorexka Kopaensckoro Yausepcurera,
3NIEKTPOHHBIN pecypc arXiv.



8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLeCTBJICHUU 00pPAa30BaTEeJIbHOI0
npouecca 1o JHCHUIIMHEe (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NpOrpaMMHOro odecrnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (NPH HEOOXOAUMOCTH)

B mporiecce caMoCTOSTENEHON padoThl 00yYaIONUECs MOT'YT UCIIOIb30BATh MPOTPAMMHBIC CPEICTBA
MATLAB, Mathcad, WolframMathematica.

9. MeToauveckue YKazaHnus NJist oﬁyqaloumxm 0o 0OCBOCHMIO JTHUCHUIIINHBI (MO)_Iy.Tlﬂ)

JIsl yCHenHoro 0CBOEHHsI Kypca, IOMUMO MOCELIeHNUS JIEKLUI 1 CEMUHAPOB, OT CTYIEHTOB TpelyeTcs
camocrosTeNnbHas pabora B 00beMe HE MEHEE YeM T€ Yachl, KOTOPbIE YKa3aHbl Ui KaXKAOTO paszerna
nporpamMmsl. B OCHOBHOM, 3TO BpeMsl OTBOAMTCS Ha CaMOCTOSITEJIBHOE PELIEHUE JIOMAIIHErO 3a1aHusl.
CamocTosiTeIbHbIE 3aHATHS BKIIOYAIOT B ce0sl TaKKe MOBTOPEHHE MarepHalia JEeKLHi, CEMUHAPCKUX
3aHATUN U IOATOTOBKY K IIPOMEXKYTOYHBIM TECTUPOBAHMSM, KOTOpbIE INPOBOIATCS IJI TEKYLIEIO
KOHTpOJIA 3a YCBOGHHMEM Marepuaina. Bcero mpeamnonaraercs MpOBECTH 3a CEMECTpP 2 KOHTPOJIBHBIX
pabotsl. CTyIeHTHI, YCIEIIHO MPOUIEANIe Bce (GOPMBI MPOMEKYTOUHOTO KOHTPOJIS, AOIYCKAIOTCS K
cAade 9K3aMeHa M0 JUCLUILINHE.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HAMPABJIEHUIO: [puknagHpie MaTemMaTHKa U Gpu3nka

npo¢uIb NOArOTOBKH: CynepKoMIBIOTEPHOE MOJICIMPOBAHUE SCPHBIX TPOLIECCOB M TEXHOIOTHI
®dusrex-1Koia MPUPOAOTON00HbIX, IIa3MEHHBIX U SICPHBIX TeXHONIorui uM. 1.B.
Kypuatosa
kadeapa MaTeMaTHKU ¥ MaTEMaTHYECKUX METOIOB (PU3UKH

Kypc: 2

KBaJIMpUKALUS: GakanaBp

CemecTp, (hopMBI POMEKYTOUHOM arTecTanuu: 4 (BECCHHHI) - DK3aMEH

Pa3zpatGoTunk: C.A. Ceprees, kanf. ¢pu3.-Mar. HayK, CTapILIMI PErnogaBaTeb



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1 CriocobeH npuMeHsTh
(byHIaMeHTalbHbIE 3HAHUS, IOTy4YEHHbIE B
oOnacT (pU3NKO-MaTeMaTHUECKUX U (MITH)
€CTECTBEHHBIX HayK, U HCIIOJIb30BaTh UX B
npo¢ecCHOHANBHON e TeNbHOCTH

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3aj1a4y,
HaMeyarb IyTH €€ PELCHUS

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKHUe MOJEIH,
MPOU3BOAUTH KOJMYECTBEHHBIE PACUETHI U OLICHKH

OIIK-1.3 CnocobeH ompeaensTs TpaHUIBl TPUMEHHUMOCTH
MOJTyYEHHBIX PE3YJbTaTOB

OIIK-4 CriocoOeH ocymIecTBIATE cOOp U
00pabOTKy HAYYHO-TEXHUYIECCKOH U (VITH)
TEXHOJIOTUYECKON MH(POPMAIHH /ISl PEIICHUS
(byHIaMEHTAIBHBIX U MPUKIIAJHBIX 33129

OIIK-4.1 Bmageer weromamMu Hay4HOTO IIOWCKa U
WHTEIUIEKTYyallbHOTO aHaln3a WHGOpPMAIUK TIPH PEIICHUH
3a/1a4 Mpo(eCCUOHATBHOM JIEATENHHOCTH

OIIK-4.2 3HaeT OCHOBHbIE HCTOUHUKH HAYYHO-TEXHHYECKOI

n (wiM) TexHoJOorHmYeckod wuHpopMauud B OOJACTH
npodeccuoHaIBHON 1S TeTbHOCTH
OIIK-4.3 VYMmeer cocTaBiATh aHHOTAlMM, pedeparsl,

oubnuorpaduyeckue mepeyHr u 0030pbl WHPOpPMALIUU B
oOmactu cBoeit mpodeCcCHOHAIBHON NeITeTbHOCTH

OIlK-4.4 Bnaneer HaBbIKaMU pPabOTHI C KOMIIBIOTEPOM H
KOMITBIOTEPHBIMH CETSAMH C IEIbIO MMOTYYCHUS, XPaHCHHUS U
00pabOTKM HAy4YHOW (TEXHHUYECKOW, TEXHOJIOTHUYECKOH)
uHpopManun

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH

B pesynbrare usyuenus aucuMIUIMHBL «Teopusi (YHKUHMH KOMIUIEKCHOTO IIE€PEMEHHOT0» OOydaroluiics

JOJIKCH:

3HATb:

- OCHOBHEIE MPEACTAaBIICHUA KOMITJICKCHBIX YHCEJI.

- Ycaosua Komu-Pumana.

- [IpencraBnenne aHATUTHYECKUX (QYHKIMH C TOMOIIBIO CTEIICHHBIX PS/IOB.
- Teopemy Komu 06 nHTErpupoBaHNY aHATUTUYECKON (PYHKIUH 10 3aMKHYTOMY KOHTYDY.

- Teopemy Komm o Beruerax.

- [TonsiTe ocoboii Touku. Onpenenenre Beraera QyHKITUN.

- [IpencraBnenue QyHKIMHA B OKPECTHOCTH OCOOBIX TOUEK C TIOMOIIBIO CTEIIEHHBIX PSI/IOB.
- CBoiicTBa IpOOHO-TMHEHHOTO OTOOPaKEHUSI.

- Kordopmuoe orobpaskeHre ¢ TOMOIIBIO 3JIEMEHTAPHBIX (PYHKIIUH.

- Jlorapudmuueckuii BbIYET.

- Teopemy Pyuie o npupaieHnu aprymeHra.

yMeTh:

- Beruucnats QyHKIMM OT KOMIUIEKCHOTO YHCIIA.

- Juddepennuponars QyHKINN KOMIIEKCHOTO apryMEHTa.

- CTpouTh 1O 331aHHOM JICHCTBUTEIILHONW WIM MHUMOHN YacTH aHAIUTUIECKYIO (QYHKIIUIO.

- Bpruucnate uHTErpan oT (YHKUMM KOMIUIEKCHOTO apryMeHTa IO KpPUBOW MM 10 3aMKHYTOMY

KOHTYDY.

- PackmanpiBars yHknuto B psin JlopaHa B OKpECTHOCTH OCOOBIX TOYEK.
- C moMo1ib0 KOH(QOPMHBIX 0TOOpaKEHUH TEPEBOANTH OJIHY 3aJIaHHYI0 00JIaCTh B IPYTYIO.

BJIAA€Th:

- DlleMEeHTapHBIMHU OIEpalUAMH ¢ KOMIUIEKCHBIMH YHCIIaMHU.

- Metonamu nuddepenuupoBanns GyHKIUNA KOMILUIEKCHOTO apTyMEHTa.

- OCHOBHBIMH METOJ[AMHU BBIYNCIICHHUS HUHTETPAJIOB OT (PyHKINH KOMIUIEKCHOTO IEPEMEHHOTO.
- OCHOBHBIMH CITOCOOaMU KOH(POMHBIX O0TOOPasKECHHH.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0



B nensix Tekyliero KOHTpOJIs yCIEBAEMOCTH MPELyCMOTPEH KPaTKUH OIpOC IO TeMaM HpPEeAbLAyIIHX
3aHATHH 110 TEME MTPOLION JIEKIIUN WM B KOHILIE 3aHATHS 110 IPOMIEHHON TeMe.



3. IlepeyeHb THIOBBIX KOHTPOJIBHBIX 33aHUIH, HCNOJAb3yeMbIX /A OLEHKH 3HAHWH,
YMeHHii, HABLIKOB

[TpomexyTounas aTrectamus o qucuuiuinae «Teopus QyHKIMH KOMITJIEKCHOTO EPEMEHHOT0)
ocy1iecTBisieTcs B hopMe IK3aMeHa. JK3aMeH MPOBOJIUTCS B YCTHOM popme.

IlepeyeHb KOHTPOJIBbHBIX BONMPOCOB IJIsl CIa4U IK3aMeHa B 4 cemecTpe:

1. KommiiekcHoe uncno. CTpykTypa U OCHOBHbIE NOHSATHS. [IyTh Ha KOMIJIEKCHON MJIOCKOCTH.
Ob6nactp Ha KOMIUIEKCHOM TutockocTu. Cdepa Pumana.

2. OyHKIMHY KOMIUIEKCHOTO IIepeMeHHOoro U nuddepeHmpyeMocts. R-nuddepernupyeMocTts u
C-muddepenunpyemocts. ['onomopdabie

dbyakuun. Ycnous Komu-Pumana. [Ipon3BoHas o HanpaBJICHHIO.

3. OcHoBHbIE PYHKIIMU KOMIUIEKCHOTO IepeMeHHoro: z", e, sin z, cos z. ®opmyna Diinepa.

4. NnTerpan u nepBooOpasnas. [leppooOpasHast BIOJIb MyTH.

5. Teopema Ko nnst o6nacreit, orpaHUYEHHBIX IPOCTHIM KOPJIAHOBBIM KOHTYPOM.

6. Teopema Komm 1 MHOrocBs3HBIX oOnacteil. HTerpanshas ¢popmyna Komm.

7. Psan Teiinopa. CxogumocTts psana Teiinopa. ['onoMopdHOCTE CyMMBI CTEIIEHHOTO Psijia.

8. Psin Teiinopa. beckoneunas nuddeperuupyemocts ronoMopdHbIx pyHkunit. MUuTerpambHas
dopmyna Ko /u1st mpou3BOIHBIX.

9. Psin Jlopana. CxomumocTts psina Jlopana. Paznoskenue ronomopdHo#t ¢pynkmuu B psia Jlopana.
W3onupoBaHHbIE 0COOBIE TOUYKHU: ONMKUCAHUE U KJIacCU(UKALIUS.

Teopema Coxomkoro. Touka z = 00 Kak U30JIMPOBaHHs 0co0asi TOUKa.

10. Beruetst. Teopema Ko o Beruerax. Psg Jlopana v Beruetsl. @opMydibl 17151 BBIYUCICHUS
BBIYETOB. Teopema o nosiHoM cymme BbraeToB. Jlemma JKopraHa.

11. KorudopmHoe oToOpaxeHue ¢ MOMOIIbIO APOOHO-TMHEHHOT0 0TOOpaXkeHus. ['pynmnoBoe u
KpyroBoe cBoiicTBa. UHBepcusi. EnuHCTBEHHOCTH APOOHO-JIMHEHHOTO

npeoOpa3oBaHusl.

12. Kondopmubie 0TOOpakeH sl ¢ IIOMOIIBI0 QYHKIHIA (M 0OpaTHBIX K HUM)Z™, e? 1 QyHKIuH
Kyxosckoro.

13. MHOTO3HauHbIe (PyHKINHN, TOUKH BETBJICHNS. PUMaHOBHI MOBEpXHOCTH (yHKIMIA vz 1 Ln z.

3.1 IIpuMepsl 3K3aMeHAIMOHHBIX OHJIETOB

bunerNel

1. KommutekcHoe urcno. CTpyKTypa U OCHOBHBIE MOHATHS. [IyTh Ha KOMIUIEKCHOH MJIOCKOCTH.
Ob6nacTh Ha KOMIUIEKCHOM TutockocTu. Chepa Pumana.

2. Psn Teiinopa. CxogumocTts psina Teiimopa. ['omoMophHOCTE CyMMBI CTETICHHOTO PsiJia.

3. KondopmHsie 0TOOpakeHns: ¢ TOMOLIbI0 GyHKIUI (1 00paTHBIX K HUM)Z™, e” U QyHKIMU
Kyxosckoro.

buaer Ne 2

1. OcHOBHBIE (PYHKIIMH KOMIUIEKCHOTO MepeMeHHoro: 2™, e, sin z, cos z. ®opmyna Diinepa.
2. Teopema Kot st 061acTeid, OrpaHUYEHHBIX MPOCTHIM KOPIAHOBBIM KOHTYPOM.

3. MHOro3Ha4HbIe (QYHKINH, TOUKH BETBICHHS. PHMaHOBBI TOBEPXHOCTH QYHKIWMIA \/Z 1 Ln Z.

4. Kputepuu onleHNBaHUA

Ornenka basibt Kpurepun
TG 10 BeicraBisiercss  CTyIeHTy, IOKa3aBIIEMY
BCECTOPOHHME, CHCTEMaTH3UpPOBAaHHbIE, INIyOOKHE




3HaHUS  y4eOHOH TpOorpaMMbl  JTUCIMILIMHBI,
MPOSIBIISIIOIIEMY HHTEpPEC K JTaHHOW MPEeaIMETHOU
o0nacTv,  IPOAEMOHCTPUPOBABILIEMY  YMEHHUE
YBEPEHHO U TBOPYECKM MPUMEHATh HX Ha
MpaKkTUKE TMpHU pEHICHUH KOHKPETHBIX 3ajad,
CcBOOOJHOE U MPAaBUILHOE 0OOOCHOBAHUE MPUHATHIX
peLICHU.

BricTaBisiercss  CTyAEHTY, IIOKa3aBLIEMY
BCECTOPOHHME, CHCTEMATU3UPOBAHHBIE, TIyOOKHE
3HaHUS Y4eOHOH MporpaMMmbl JUCHUIUIMHBL U
YMEHME YBEPEHHO NIPUMEHSATh UX HA MPAKTUKE IPU
pelICHUMH KOHKPETHBIX 3ajad, CBOOOJHOE U
IIPaBHJIbHOE 00OCHOBAHUE NMPUHSATHIX PELICHUM.

BricTaBisiercss  CTyAEHTY, IIOKa3aBLIEMY
BCECTOPOHHME, CHCTEMATU3UPOBAHHBIE, TITyOOKHE
3HaHUS Y4eOHOH MporpaMMmbl JUCUUIUIMHBL U
YMEHHME YBEPEHHO NPUMEHSATh UX HA MPAKTUKE NPU
pEIIEHNN  KOHKPETHBIX  3ajad, IpaBUJIBHOE
000CHOBAaHUE MPHUHATHIX PEIICHUN, C HEKOTOPBHIMU
HEIO0YETAMH.

XOpOIIIO

BricTaBnsieTcss CTyZE€HTY, €Clid OH TBEPJO
3HaeT Marepuall, TIpPaMOTHO M IO CYILIECTBY
U3JIaraeT €ero, yMeEeT NPHUMEHATb IOJIyYEHHbIE
3HAHUS HA MPAKTUKE, HO HEJOCTaTOYHO I'PaMOTHO
000CHOBBIBAET MOJIYYEHHbBIE PE3YIbTATHI.

BeicraBisieTcss CTyIEHTy, €ClIM OH TBEpHO
3HaeT Marepuall, TIpPaMOTHO U IO CYIIECTBY
u3jaraeT €ero, yMeeT IMPUMEHSTH I0Jy4YeHHbIE
3HAHHUA Ha NPAKTHKE, HO JOMYCKAeT B OTBETE WM B
pEIIEHNN 3324 HEKOTOPBIE HETOYHOCTH.

BricraBnsercs CTYACHTY, €ClIn OH B
OCHOBHOM 3HACT MaTrcepuajl, TIpaMOTHO U IIO
CymeCTBy H3jaract €ro, YyMeCcT JMPUMCHATH
MOJIYYCHHBIC 3HAHUWA HA IIPAKTUKE, HO JOITYCKACT B
OTBCTC WM B PCIICHHM 3aJad JOCTAaTOYHO
OOJIBIIIOE KOJIMYECTBO HETOYHOCTEIA.

YAOBJICTBOPUTCIBHO

BricTaBnsiercss  CTyAeHTY, IOKa3aBLIEMY
(bparMeHTapHBbIi, pa3pO3HEHHBIN XapakTep
3HAHUH, HEZ0CTaTOYHO IIPaBUJIbHbIE
(bopMynUpOBKH 0a30BBIX MOHATHH, HapyIIeHUs
JIOTMYECKON TIOCJIEZIOBATEIbHOCTH B HU3JI0)KEHUU
IIPOrPaMMHOI0 MaTepuaja, HO IIpH O3TOM OH
OCBOMJI OCHOBHBIE Pa3zieibl y4eOHON MpOrpaMMbl,
HEoOXoAuMBIE U JajbHelmero oOydyeHHs, |
MOJKET TMPHUMEHSTh MOJY4YeHHbIE 3HAHUA IO
00pa3ily B CTaHAApPTHOM CUTYaIUH.

BeicTaBisiercs  CTyACHTY, IOKa3aBIIEMY
(bparMeHTapHbIH, pa3pO3HEHHBIN XapakTep
3HaHUH, JIOITyCKaIOLEMY OLINOKH B
dbopMynupoBkax ©0a30BbIX MOHATUN, HaPYIICHUS
JIOTUYECKON IOCJIEIOBATEIbHOCTH B W3JI0KEHUHU




OporpaMMHOr0  MaTepuana, cinabo  BiajgeeT
OCHOBHBIMHM  pa3JielaMd y4eOHOH Iporpammsl,
HEOOXOIUMBIMU JUIsl JajbHEWIero oOydyeHus u ¢
TPYAOM IPUMEHSET IOIYYCHHBIC 3HAHMS IAXKE B
CTaHJIAPTHOM CUTYAIUHU.

2 BeicTaBnsiercst CTyi€HTY, KOTOPBIl HE 3HAET
OoublIIel YacTH OCHOBHOTO COJEpKaHHs y4eOHOI
NpOrpaMMbl  JUCHUIUIMHBL, JIONyCKAaeT TIpyOble
omnOKH B (POPMYIUPOBKAX OCHOBHBIX NMPHUHIIUIIOB
U HE yMEeT MWCIOJIb30BaTh IIOJyYCHHBIC 3HAHUS
IPU PEUICHUU TUITOBBIX 33Jau.

HEYIOBJIETBOPUTEIBHO =
1 BeicTaBisercs CTyEeHTY, KOTOPbI HE 3HAET

OCHOBHOTO COJIepKaHUSl y4eOHOH HpOrpamMmbl
JUCHUIUIMHBL, JIOIyCKaeT TpyoOeiimne omuOKd B
dopmynrpoBKax 0a30BBIX HOHATUH TUCIUIUIMHBI U
BOOOIIE HE WMEET HABBIKOB PEIICHUS THIIOBBIX
NPaKTHYECKHX 3a/ad.

5. MeToauyeckne MaTepHaJibl, ONpeAessiiOliMe NPOUeAyPbl OlEeHHMBAHHUS 3HAHMM,
YMEHHUIi, HABBIKOB H (MJIH) ONBITA AeSITeIbHOCTH

HpI/I IIPOBCACHUH 2K3aMCHA 06yqa}0meMyc;1 IpeaoCTaBIIACTCSA HE MCHCC 40 MHHYT Ha
IMOATOTOBKY. OHpOC 1o 61/1neTy 1 OTBCTHI HA JOITOJIHHUTEIBHBIC BOIIPOCHI HE JOJI’KHBI ITPEBLINIATH
ABYX aCTPOHOMHYCCKUX YaCOB. IIo 3aBCPIICHUU OTBECACHHOI'O Ha OIIPOC BPCMCHH, DK3aMCHATOP
JOJIXKCH BBICTABUTDH 06y11a}0meMycs{ OK3aMCHAlIMOHHYIO OLICHKY.




