o JUCHMUIIJIMHE:
0 HANIPpaBJI€HHUIO:

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

YTBEPKAEHO

IIpopekTop mo y4eOHoii padoTe u
JOBY30BCKOI IOAT0TOBKE
A.A. BopoHos

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)
Teopust GyHKITNI KOMITJIEKCHOTO MTEPEMEHHOTO
IIpuknagHbie MaTeMaTHKa U (pU3MKa

npo¢uib NOArOTOBKHU: PannorexHuKa 1 KOMIBIOTEPHBIE TEXHOJIOTUU

Kypc:
KBaJIU(PUKALMSA:

®usrex-mkoia Pannorexuuku n Kommneiorepasix TexHonoruii
kadeapa BbICIICH MaTeMaTUKN
3

Oakanasp

CemecTp, hOpMBI MPOMEKYTOUHOH arTecTanuu: 5 (OCEHHUH) - DK3aMeH

AynutopHbIX 4acoB: 60 Bcero, B TOM 4HCIIE:

nekrnuu: 30 gac.

cemuHapsl: 30 gac.
nabopatopusle 3ansaTus: 0 gac.

CamocrositensHas padora: 45 yac.

[TonroroBka k 3x3ameny: 30 yac.

Bcero gacos: 135, Bcero 3a4. ex.: 3

KonuecTBO KOHTPOJIBHBIX pa0oT, 3aIaHui: 3

[Iporpammy coctaBuiu:

E.C. [NonoBunkwH, a-p $u3.-Mar. HayK, mpodeccop, mpodeccop
A.A. XacaHoB, kaH/1. $U3.-MaT. HAyK, JIOIICHT, JIOIICHT

B.B. T'opsiiinoB, a-p ¢uz.-mar. Hayk, npodeccop

M.J. Kapnos, kaHa. ¢pu3.-Mar. HayK, TOIEHT

[Iporpamma obcyxneHa Ha 3acefanuu kKadeapsl Beiciieid maremaruku 21.05.2020



AHHOTANMA

Kypc mocBsmeH ocHoBaM Teopu (DyHKIMII KOMIUIEKCHOTO IE€PEMEHHOro. VI370KeHBl BOIPOCHI
MPEACTABICHUS PEryNApHbIX (YHKIMA B BHAE CTENEHHBIX U JIpYyrdx (yHKIMOHAJIBHBIX PSAOB,
reOMEeTPUYECKUE MPUHIMIIBL apryMEHTa, COXpaHEeHUs 00lacTH, MakcuMyMma Momyns u apyrue. Iloctpoena
reoMeTpuueckas Teopusi KoHGQOpMHBIX oToOpaxeHuid. llpuBenenbl 3(QeKTHBHBIE METOIABI BBHIYHCICHUS
UHTErpajioB, OCHOBAHHbIE HAa TEOPUU BHIYETOB. PaccMOTpeHb! NPUIIOKEHUS KOMILJIEKCHOTO aHajlu3a K
PEILIEHUIO KPaeBbIX 3a7a4 ypaBHEHUH MaTeMaTHYeCKON (U3UKH.

1. leau u 3apauun

eap AUCUMNIMHBI

H3yYeHHE METOJOB W OBJIAJICHHE allllapaToM aHaIn3a (yHKIUH KOMIUIEKCHOTO MEPEMEHHOTO ISl MX
MPUMEHEHUS [IPU PEIICHUH 3a/1a4 MaTeMaTn4ecKol (pU3UKH, THAPOAMHAMUKY, a3pPOANHAMUKY H JP.

3agaun AUCOMIIHHBI
* H3y4YCHHE CBOWCTB PErysipHBIX (PyHKIMH, pa3iIoKeHHE PETYIAPHBIX (YHKIHMH B KOJIbIE B BHUIEC
cymmBbl paga Jlopana;
* yMEHHE MCCIIeI0BATh U30JIMPOBAHHBIE 0COObIE TOUKH (YHKIMU U MIPUMEHATH TEOPUIO BBHIUETOB IS
BBIUMCIICHUS! MHTETPAJIOB, B TOM YHCJI€ U HECOOCTBEHHBIX MHTETPAJIOB OT (YHKUUH IEHCTBUTEIHHOTO
[IEPEMEHHOI0;

* BIIQJICHWE METOJIOM KOH(POPMHBIX OTOOPaXCHUW MPHU PEIICHUU 3a/lad YPaBHEHUH MaTeMaTH4eCKOM
(M3MKH Ha MJIOCKOCTH.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPAaBJICHO Ha (bOpMI/IpOBaHI/Ie ClIeayronux KOMHGTGHL[I/Iﬁi

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

OIIK-1.1 CnocobeH aHanM3upOBaTh MOCTABICHHYIO 3ajady,

OIIK-1 CriocobeH npuMeHSITh HAMEHATh TIYTH €€ PENICHHs

(bYHZ[aMeHTaHLHLIG 3HaHUWA, ITOJTYYCHHBIC B

OIIK-1.2 CnocobeH CcTpOUTh MareMaTH4ecKhue MOJIeNH,
obnacty GpU3NKO-MaTeMaTHUECKUX U (FITH)

MPOU3BOAUTDH KOJIMYCCTBCHHBIC PACUCTHI U OLICHKHA

CCTCCTBCHHLIX HAYK, U UCIIOJIB30BAThH UX B

MPODECCHOHATBHOM MEATETBHOCTH OIIK-1.3 CnocoOeH ompenensits IpaHULbl TPUMEHUMOCTH

IIOJIyYEHHBIX PE3yJbTaTOB

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI 0 AUCHUILINHE (MOLYJII0)
B pesynbrare 0cBOGHUS AUCHUIIMHBI 00Yy4alOIINecs JOIKHbI

3HaTh:
- ycraosus Komm-Pumana, unrerpansayio Teopemy Ko, naterpansnyio Gopmyiny Kormm;
- KPUTEPUH PEryIspHOCTH (QyHKIUi: TeopeMbl Mopepa u Beifepmirpacca, mnpeicraBieHue
peryssipHoil (DyHKUMH, 3aAaHHOW B KOJbLle, B BUAE CyMMBI psna JlopaHa; THIIBI HM30JUPOBAHHBIX
0COOBIX TOYEK;
- TIOHSITHE BBIYETA B M30JIMPOBAHHON 0COOOH TOUKE;
- TeopeMy Koy o BIUMCIIEHUM HHTETPAJIOB YEPE3 CYMMY BbIUETOB;
- TIOHSITHE PETYJISIPHON BETBU MHOTO3HAYHOH (QyHKINH;
- TIOHATHE KOH(POPMHOTO 0TOOpaXKeHus1, IPOOHO-IMHEHHbIe PyHKIMH U QYHKITUN JKYKOBCKOTO;
- TeopeMy PuMaHa o KOHPOPMHOI SKBHBaJICHTHOCTH OJHOCBA3HBIX 00IacTei;
- peuieHue Kiaccuyeckod 3amaun Jupuxine mius ypaBHeHus Jlamaca Ha IUIOCKOCTH METOJIOM
KOH()OPMHBIX OTOOpaKEHU.

YMETh!

- TIPEICTaBIAThH PETYIAPHYIO (PyHKIHNIO, ONPEIeNICHHYIO B KOJIbLE, B BUJE CyMMBI psina JlopaHa;
- HaXOAWTh M UCCIEIO0BaTh H30JIMPOBAHHBIE OCOOBIE TOUKH (DYHKIIHH;
- TPUMEHATH TEOPHUIO BHIUETOB JUIS BBIYMCICHUS HWHTETPAlOB, B TOM YHCJIE M HECOOCTBEHHBIX
MHTETrpaJIOB OT (PYHKIMHI 1EHCTBUTEIHHOTO IEPEMEHHOTO;
- HaxoAuTh PYHKIUH, OCYIIECTBISIONINE KOHDOPMHBIE OTOOpaKEHUS 3a/IaHHBIX 00IacTel;
- TPUMEHSTH METOA KOH(POPMHBIX OTOOpaKCHWH NpW pemeHuu 3agaun Jlupuxie uis ypaBHEHUS
Jlarutaca Ha TIOCKOCTH.
BIIAJICTh!




- METOHJaMU KOMIUICKCHOTO aHajii3a, NPHUMCHACMBIMU IPHU BBIYUCICHUHN HHTCTPAJIOB C IOMOUIBIO

BBIUYCTOB,

- MCTOAAaMM KOMIUICKCHOI'O daHajin3a, HNPUMCHACMBIMU IIpU PCEIICHHUU 3a4a4 THUAPOAWHAMUKH,
AOpOANHAMUKH, MaTeMaTHu4eCKOn (1)I/ISI/IKI/I u ap.

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

4.1. Paznienbl TUCTMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

Tema (pa3nen) TUCIUTUTMHBI

TPYZ[OGMKOCTB 110 BUAaAM yqe6Hbe 3aH$ITI/II\/’I, BKJIrO4as

CaMOCTOSITENIbHYO padoTy, Jac.

Jlexkmum

CeMmuHapHI

JlabGopar. paboTsr

CamocrT.
pabora

OneMeHTapHble (YHKIUH KOMIUIEKCHOTO
MEepPEeMEHHOT0, WX AUQQepeHIPyeMOCTh
U HUHTETPUPYEMOCTb IO  KOHTYDY.
VYenosust  Komm-Pumana. Teopema 00
oOparHolt  (yHKIIMM. MHOTO3HAYHBIC
¢byHKMy. I7aBHBIE pPETyIsipHBIE BETBH
¢yukuuii. Marerpanshaas teopema Komu.
Wurerpansuas popmyna Komru.

Crenennsie panel. Pan Teitmopa st
perymsipuoit ¢pynkuuu. Psn Jlopana s
peryisipHON (DYHKIMH B KOJIBIIE.

N3onupoBaHHbIE 0co0bIe TOYKHU.
BrrueTsl. Beruucienue MHTErpasos.

10

Henbie u mepomopdubie GyHkuu. Mx
coiictBa. [loHATHe 00 aHamMUTHUYECKOM
MPOIOJIKEHUH. Oco0sie TOYKH
aHanuTHueckux  gynkouid.  puHnun
apryMmeHnra. Teopema Pyiue.

I'eomeTpryeckre NPUHIUIIBI PETYISPHBIX
¢yukuuii. Kondopmusie otoOpaxkenus B
pacIIMPEHHON KOMIUIEKCHOU IIJIOCKOCTH.

6

Knaccuueckas 3amava [dupuxne s
ypaBHeHus Jlamiaca Ha IUIOCKOCTH.

2

12

Htoro wacos

30

30

45

HO,I[FOTOBKa K 3K3aMCHY

30 gac.

OO01mas TpynoEMKOCTh

135 ygac., 3 3aud.en.

4.2.

ConeprxaHue UCIUIUIMHBI (MOAYIS), CTPYKTYPUPOBAHHOE TIO TeMaM (pasziesiam)

Cemecrtp: 5 (Ocennuii)

1. DOnemeHTtapHbie (YHKIMHA KOMIUIEKCHOTO TIEPEMEHHOTO,
Teopema 00 oOparHO#l (QyHKIUH.

WHTETpUPYEMOCTh 10 KOHTYypy. YcnoBus Komm-Prumana.
MHoro3Haunble (QyHKIMHU. [71aBHBIE perynspHbie BeTBU (GyHKIWH. MHTerpanbHas Teopema Korm.

Unrerpansuas popmyna Komru.

1.1. KommekcHble yHcIa. Pacmupennas

(dyHKINU.

KOMIIJICKCHasA

uxX JaudQQepeHIpyeMocTb U

wiockocte. Cdepa Pumana.
[TocnenoBarensHocTH M psabl. [loHATHE (QYHKIMM KOMIUIEKCHOTO NEepeMEeHHOro. HempepbiBHBIC




1.2. MuddepennupoBanue mo KoMIUIEKCHOMY MepeMeHHoMy. YcnoBusi Komu--Pumana. Ilonsitue
¢$yHKUMH, peryasipHoii B o0nacti. ConpsKeHHbIE TapMOHUYecKie (DYHKIIMU ABYX IIEPEMEHHBIX.

1.3. DOnemenTtapHbie (QYHKUMH KOMIUIGKCHOTO II€PEMEHHOTO: CTEIEeHHAs, palrOHaIbHasl,
MoKa3arenbHass W TPUTOHOMETpHYECKas, WX CBOHcTBa. Teopema 00 oOpaTtHOW QyHKIUU
(HEeBBIPOXKACHHBIN ciaydaii). [loHsTHE 0 MHOrO3HAYHON (YHKLMHU U €€ PETySpHBIX BETBsX. | TaBHBIE
peryisipHble BETBU MHOTO3HAYHbBIX (DYHKIIUH.

1.4. WurterpupoBaHrue MO KOMIUIEKCHOMY TepeMeHHoMY. MHTterpanbHas Teopema Komu st
peryssipHbIX (GYHKUMH (I0Ka3aTeNnbCTBO U Caydas KyCOYHO-IJIQJKOTO KOHTypa B OJHOCBSI3HOM
obnactn). WuterpanvHas ¢opmyna Komm (mnTerpan Komm). Warterpan tuma Kommwm, ero
PETYISPHOCTD.

1.5. TIlepBooOpasnas. [locratouHoe ycloBHE CyIIECTBOBaHMSA IepBooOpasHoil. Dopmyna
Hetorona--Jleiioauma. Teopema Mopepa.

1.6. Ilpupaienue aprymMeHTa z BOJb IVIaJKOIO KOHTypa, €r0 MHTErpajbHOE IPEICTaBICHUE U
cBoiictBa. [Ipupamenue aprymenra ¢ynkuuu f(z) Broms HEmpepbIBHOTO KOHTYpa M €ro CBOMCTBA.
OOmmii BUA pETYASPHBIX BETBEH MHOTO3HAYHBIX (YHKIMH W B OJHOCBSI3HOH 0ONacTH, He
coaep)Kalie Hyls. YCIIOBHSI CYLIECTBOBAaHHMS W OOLIMI BUJ PETYIAPHBIX BETBEH MHOTO3HAYHBIX
(dyHKIUH.

2. Crenennble psnbl. Psn Teitmopa mist perymspHod ¢yHkuuu. Psag Jlopana s peryisipHOi
(YHKLIMU B KOJIBLIE.

2.1. Crenennble psabl, TepBas TeopeMa AOemns, paauyc W KPYr CXOOUMOCTH. Paziiokenwe B
cTemneHHOW psin (yHKuMU, peryisipHoil B kpyre. Teopemsl Beiliepmrpacca i paBHOMEPHO
CXOJISIINXCS PSIIOB U3 PETYISPHBIX (DYHKITHH.
2.2. Pan Jlopana u ero xonpuo cxoguMocTH. Pasnoxenue B psa Jlopana ¢yHKUuuM, perynspHON B
KOJIbLIE, €r0 €AMHCTBEHHOCTh W HepaBeHCTBO Komm mis xoaddurnmentoB psaa Jlopana. Teopema
CIMHCTBEHHOCTH VIS PETYIAPHBIX (DyHKIIHA.

3. HSOJ’IHpOBaHHBIG 0co0bIe Touku. Beruetsl. BerunciacHue HUHTCTPAJIOB.

3.1. M3onupoBaHHbIe 0COOBIE TOYKH OIHO3HAYHOTO Xapakrepa, ux kinaccudukanus. OnpexneneHue
xapakTepa 0co00i TOYKH 1Mo MIaBHOMW YacTH psifa JlopaHa.

3.2. BerueTsl. Boruncnenue nHTErpaioB ¢ moMombio Ber4eToB. Jlemma XopnaHa.

4. lenbie u mepomopdubie dynkmmu. Mx cpoiicTBa. [loHATHE 00 aHATMTUYECKOM MPOIOJIKECHUH.
Oco0Obie Toukn aHanmuTHdeckux QyHkuuid. [Tpuammn aprymenta. Teopema Pyme.

4.1. Uensie ¢ynkunu. Teopema JlnyBwnis. Teopemsl Coxouxoro-Beiepmrpacca u Ilukapa
(mocnennsist 6e3 JOKa3aTeNbCTBA) IS EeTIbIX QYHKITHHA.

4.2. Mepomopduble  QyHKIUH. PaznokeHne mepoMopdHBIX (YHKIHH B KOHEUHYIO CYMMY
3IIEMEHTapHBIX JpoOei.

4.3. Ilonsitue 00 aHATUTUYECKOM IPOAOIDKCHUU 3JIEMEHTOB APYr B JAPYra ¢ MOMOLIbI0 KOHEYHOH
LEMOYKH KpPYroB M BIOJIb KOHTYpa, OSKBHUBAJIEHTHOCTh JSTHUX MOHATUH. EIuHCTBEHHOCTH
aHanuTHueckoro mnponopkeHus. [lonstne o0 aHamuTHueckod (YHKIMM W €€ PUMaHOBOU
noBepxHocTH. Teopema o MoHOapOMHH (O€3 JOKa3aTeNbLCTRA).

4.4. OcoOble TOYKHM aHATMTUYECKMX (QYHKIWH, TOYKH BeTBieHHa. Teopema Komm-Anamapa o
HAJIMYUH 0COOOW TOUKH Ha TPaHULIE KPyTra CXOAUMOCTH CTEIIEHHOTO PsiIa.

4.5. llpunuun aprymenta. Teopema Pyme. OcHoBHas Teopema anreOpbl.

5. 'eomerpuyeckre MPUHIUIIBL PeTyIsIpHBIX QyHKImiA. KoHbopMHbIE 0TOOpakeHHs B pacIIMPEHHON
KOMIIJIEKCHOM IIJIOCKOCTH.

5.1. Jlemma 06 otkpsiToctu. [IpuHuun coxpanenus: ooiactu. OQHOIMCTHOCTE U MHOTOJIMCTHOCTD B
masioM. ITpuHImn makcumyma mMomyist peryiaspHod ¢yHkuumu. IIpyHIMI MakcuMymMa ¥ MHHHMyMa
rapmoHnueckoit pynknun. Jlemma IlBapia.

5.2. Teomerpuueckuii cMbic MOAYJAsE W aprymeHtra mpou3BonHoW. [loHarue xoHpOpMHOTO
O0TOOpaXKEHHS B PACHIMPEHHON KOMILIEKCHON 00IacTy.

5.3. lpoOHo-nuHEeHHbIE PYHKIIUU U UX CBOWCTBA.



5.4. Kondopmusie 0TOOpaskeHHsI C MMOMOILBIO 3JieMeHTapHbIX QyHKIuil. @yHKus JKykoBckoro u ee
cBoiictBa. Teopema Pumana o KoH(GOPMHON SKBUBAJICHTHOCTH OJHOCBS3HBIX OONACTEH W MPUHIIUI
COOTBETCTBUS TpaHuI] (0e3 J0Ka3aTeIbCTRA).

5.5. Teopema o crupanuu paspesa. [I[puHIMI cUMMETpHH TPU KOHQOPMHBIX OTOOpaKEHUSIX.
6. Knaccnueckast 3anaua Jupuxie nis ypaBHeHus Jlamaca Ha IUIOCKOCTH.

6.1. Knaccuueckas 3anaua Jupuxie i ypasHeHus Jlamnaca. EnnHcTBeHHOCTH pemeHus. MaTerpan
[Tyaccona mns kpyra. CymiectBoBaHue perienus 3aaaun Jupuxie mis ypaBHeHus Jlarmaca.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIECHHS 00pa30BATEILHOIO
npouecca 1no JUCHUILINHE (MOIYJII0)

a. YueOHas ayIUTOPHs, OCHALICHHAS] MYJIETHMEIUAIPOSKTOPOM H SKPAHOM.

b. OGecrnieueHne caMOCTOSTENFHON PabOThl - HallM4KMe Y4eOHUKOB U 331a4HUKOB 110 Kypcy TOKII B
OMOIMOTEKE MHCTUTYTA, JOCTYN B IHTEpHET 1S MOMyYeHHUs] BCIIOMOTaTeNIbHOTO y4eOHOTO MaTepuaa
Ha caiite kKadenpbl BbICIIeH MaTeMaTHKH.

6.IlepeyeHnb pekoMeHyeMOIi TUTEPATYPbI

OcHoBHas nuTeparypa
1. Teopust pyHKITHIT KOMITTIEKCHOTO NiepeMeHHoro [Tekcr] : yueb. mocobue aiist By30B / M. .
[abynwun, FO. B. CugopoB .— 3-e uza., ucnp. u gomn. — M. : JlaGoparopus 3nanwmii, 2016 .— 300 c.
2. Kypc nexruii mo Teopuu pyHKIHA KOMILIEKCHOTO riepemeHHoro [Tekcr] : yue0. mocobue mist By30B /
E. C. IlonoBunkun .— M. : @usmarkaura, 2003 .— 208 c.
3. COopHUK 33/1a4 110 TeoprH (QyHKIHMN KoMIulekcHoro niepemenHoro [Tekct] / M. U. [llabynun, E. C.
[Honounkun, M. 1. Kapnos - M.BMHOM. JIa6. 3nanni1,2018
[Honosunkun, E. C. Teopus pynxuuii komruiekcHoro nepemennoro [Tekct] : yueObnuk aiis By3oB / E. C.
[Monounakua .— M. : UHOPA-M, 2018 .— 254 c¢. — (Bricmiee obpa3zoBanue: bakanaBpuar). -
Bbubnuorp.: c. 250. - [Ipenm. ykas.: c. 251-253. - ISBN 978-5-16-013608-0 (B niep.) .— Ilonnblii TekcT
(Hoctyn u3 cetu MOTU / Ynanennslit foctym).

JomnonHurensHas aureparypa

1. Jleknuu 1o Teopun GyHKIMH KomiuiekcHoro nepemenHoro [Texcr] / B. B. Topsiinos, E. C.
[TonoBunkuH ; M-Bo 00pa3oBanus U Hayku PO, Mock. ¢pus.-rexs. ue-T (roc. yH-1) - M.MOTU,2017

7. llepedyeHs pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

1. http://univertv.ru/video/matematika/ OTkpbITBIi 0Opa3zoBaTenbHblid Buaeonoprai UniverTV.ru.
OOpazoBarenbHble GUIBMBI Ha PA3IHMYHbIC TeMbIl. JISKINMH B BEAYIIUX POCCHICKUX U 3apyOeKHBIX
By3ax. Hay4yHasi KoH(pepeHIHs WM HayYHO-TIOYJISIpHAS JISKIHS 110 HHTEPECYIOIIEMY Bac BOIIPOCY.
2. http://www.iglib.ru/ Dnexrponnas 6udmmoteka IQlib oOpa3zoBarenbHBIX U
MpocBeTUTENbCKUXU3aanuid. OO0pa3oBaTeIbHbBIN pecypc, OObEAMHSIONIHN B cebe
MHTEPHET-OMOIMOTEKY H TIOJIb30BATEILCKIE CEPBUCHI IS TIOIHOLIEHHOH PadOThl ¢ OMOIMOTEYHBIMU
dboHIaMHU.

CBOOOIHBIN TOCTYII K DJICKTPOHHBIM yUYeOHUKAM, CIPAaBOYHBIM M YU4E€OHBIM MOCOOHSIM. AYITUTOPHUS
anekTpoHHoU 6ubnuoreku IQlib — cTymneHThI, mpemnonaBareny y4eOHBIX 3aBeJICHUN, HAYYHbBIE
COTPYIHHUKH U BCE T€, KTO XOUET MOBBICUTH CBOW YPOBCHb 3HAHHH.

3. http://www.edu.ru/modules.php?op=modload&name=Web_Links&file=index&l op=viewlin
k&cid=1314 ®denepanbsubiii mopran "Poccuiickoe oopazoBanue”. Karamor o0pa3oBarenbHBIX PECYPCOB.

4. http://lib.mipt.ru/ — anekrpoHHas onbmuorexa dusrexa.
5. http://www.i-exam.ru — enuHbIA IOpTan MHTEpHET-TecTUpOBaHMS B chepe oOpazoBaHusl.

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLeCTBJICHUH 00Pa30BaTeJIbHOIO
npouecca o JHCHUIIMHe (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NpOrpaMMHOro odecnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)



Ha nexiuoHHbBIX 3aHATHAX UCTIONB3YIOTCSA MYJIBTUMEIUITHBIE TEXHOIIOTUH, BKITIOYas IEMOHCTPALIUIO
Npe3eHTAlUN.

JIJ1st KOHTPOJIS ¥ KOPPEKITUHU 3HAHUH 00yJarorecss MOTYT UCIIOE30BaTh KOMIIBIOTEPHOE
TECTUPOBAHHE, B TOM YKCIIE HA TIOPTAJIE WWW.i-eXam.ru.

B mporecce caMocTosTENEHON padoThl 00YJaIOIIUXCS BO3MOYKHO UCIIOJIb30BAHUE TAKUX TPOTPAMMHBIX
cpencts, kak Mathcad, Scilab u mp.

9. MeToauyeckue yKazaHusi AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CryneHT, n3ydaronyii Kypc Teopur (YHKIIUNA KOMIUIEKCHOW TIEpEMEHHOM, TOJDKEH ¢ OJHOW CTOPOHBHI,
OBJI3/ICTh OOIIMM TOHSATHWHBIM amlaparoM, a C JAPYrOil CTOPOHBI, JOJDKEH HAayYUTbCS MPUMEHSTh
TEOPETUUECKUE 3HAHUSI HA IIPAKTHKE.

ITpy M3y4yeHHH TEOPETHUECKOTO0 Marepuasia CTYAEHTY HEeOOXOIMMO BOCCTAaHOBHTH 3HAHUSA IO Kypcy
MaTeMaTH4YecKoro aHajin3a (yHKIUA OJHOW M JIBYyX BEILECTBECHHBIX MEPEMEHHBIX, TOCKOJIbKY MHOTHE
pe3yabTaThl Kypca OCHOBaHBI Ha 3TUX 3HaHUAX. C JIpyroil CTOPOHBI 3TO MO3BOJMT INIyO)ke OCO3HATh
pa3nuuus B CBOMCTBaX (PyHKIMI KOMIUIEKCHOM M BEILIECTBEHHON IEPEMEHHBIX.

OcCHOBHBIM OOBEKTOM H3yYeHHUSI SBIsgeTcs roimoMopdHas (peryiaspHas) B HEKOTOPOM Kpyre
KOMIUIEKCHOM TUIOCKOCTH (PYHKIIUSI KOMILIEKCHOM MEPEMEHHOM U ee cBoMcTBa. [10CKONBKY CyIIeCTBYIOT
HECKOJIbKO JKBMBAJICHTHBIX ONpeAesieHHH rojioMoppHOd B Kpyre (yHKIMH, pPEKOMEHAyeTcs Npu
M3yYECHUH MIPeAMeTa MIPUIECP)KUBATHCSI OMHOTO OCHOBHOTO MCTOYHHUKA (JIydllle — Kypca JIEKLuil).
VYeneniHoe ocBoeHUE Kypca TpeOyeT HanpsHKEHHON caMOCTOsATENbHOM paboThl cTyleHTa. B nporpamme
Kypca IpUBEACHO MUHUMAIILHO HE00X0AUMOE BpeMsl Il padOThI CTy/IeHTa HaJ TEMOU.
CamocrosiTenbHas padoTa BKIIIOUAET B ceOs:

— YTEHHE U KOHCIIEKTUPOBAaHNE PEKOMEHJOBAHHOMN JINTEPATYPBI,

— npopaboTKy yueOHOro marepuana (1o KOHCIEKTaM JIEKIUH, yueOHOI 1 HayuyHO IuTeparype),
MOJTrOTOBKY OTBETOB Ha BOIPOCHI, IPEAHA3HAYEHHBIX JUISI CAMOCTOSITEILHOTO H3y4EHUS,
JIOKa3aTeJIbCTBO OTACIBHBIX YTBEPKICHUH, CBOMCTB;

— pelieHue 3a/1a4, IpeAaracMblX CTYIEHTaM Ha JIGKIUAX U IPAaKTUYECKUX 3aHATHSIX,

— MOJATOTOBKY K NMPAKTHYECKUM 3aHATHAM, KOJJIOKBHYMaM.

PykoBOACTBO W KOHTPONb 3a CaMOCTOSATENBHOM paboTON CTygeHTa ocyuiecTBisieTcss B (opme
UHAUBUYaIbHBIX KOHCYJIbTAlUM.

ITokazareneM BiaJeHUs] MaTepUaOM CIYXKHUT YMEHHUE pelarh 3agadd. g dbopMupoBaHus yMeHUs
MPUMEHSATh TEOPETUUECCKUE 3HAHMS HA MPAKTHKE CTYACHTY HEOOXOAMMO pellaTh Kak MOXKHO OoJiblie
3amad. [Ipu pemennu 3a1a4 Kaxaoe qeicTBHE HEOOXOAMMO apryMEHTHPOBaTh, CChUIAsICh HA U3BECTHBIC
TEOPETUYECKHE CBEICHUS.

ITpyn moAroToBKe K MPAKTHYECKMM 3aHATHAM HEOOXOAMMO IIOBTOPSTH paHee M3Y4YEeHHBIC OCHOBHBIE
ompeneneHusi, GopMyIUpOBKU TeopeM. B Hauase 3aHATHSA, KaKk MPaBUII0, IpoBoAuTCsa kopoTkuit (10-15
MHUHYT) OIPOC 110 MaTepuaty MPOMIEeIINX 3aHITHI B YCTHON WIIM TUCbMEHHOH (opme.

OOBIYHO NPUAEPIKUBAIOTCS CIEAYIOIIEH CXeMBl: U3y4eHHE MaTepHaja JIEKIUH 110 KOHCIIEKTY B TOT )K€
JieHb, Korja Obuta nmpociymana jgekius (10-15 MuHyT); moBTOpeHHE MaTepraja HaKaHyHe ClielyroIei
nexiuu (10-15 MuHyT), MpopaboTka yuyeOHOTO Marepuaa 1o KOHCIIEKTaM JISKIUH, yaeOHO! 1 HayqIHOM
JUTEparype, MOAroTOBKA OTBETOB HA BOMPOCHI, MPeIHA3HAYCHHBIX U1 CaMOCTOSITEIbHOr0 u3yudenus (1
Yyac HeJeNI0), MOJAroTOBKa K MPaKTUYeCKOMY 3aHATHIO, pemieHue 3anad (1 uac). BaxkHo no0uThes
MOHMMAaHMUs K3y4aeMOro Marepuana, a HE MEXaHW4YecKoro ero 3amomuHaHus. [lpu 3arpynHeHun
U3Y4YEeHUS OTAENBHBIX TEM, BOINPOCOB, CIEAyeT oOpamarbCsl 3a KOHCYIBTAlMAMHU K JIEKTOPY WM
MPETOJaBaTeNI0, BEAYIIEMY IIPAKTUYECKUE 3aHSITHS.

OO6s3aTenbHBIM TPEOOBAHMEM SIBIISIETCSI BBIIOJHEHUE JOMAIIHUX PadOT, KOTOphIE OQOPMIISIOTCS B
CIeLMaIbHO OTBEIEHHOMN AJIS 3TOTO TETPAAU U CUCTEMATUUECKU CAAIOTCS Ha IIPOBEPKY.
[TpoMeKyTOUHBI KOHTPOJb 3HAHUI NPOBOAWUTCS B BHUIE IHCHMEHHBIX KOHTPOJIBHBIX paloT, Ha
KOTOPBIX CTYAEHTY NpEAJaraercsi NHCbMEHHO OTBETHUTh HA TEOPETHUYECKHH BONPOC M PELIUThH
HECKOJIBKO 3a/lad 110 3a4eTHOM TeMe, a TaKkkKe CTYJICHTYy B XOJE OCBOCHHMSA Kypca HEOOXOIHMO
BBITNIOJIHUTH TP IOMAIIHUX UHAUBUIYaJIbHBIX pabOThI ¢ UX MOCIEAYIOMIEH 3aIUTOMN:

1. «Kommnekcuple uncna. ['onomopdHbie GyHKINM, UX MpeacTaBicHUE B Buae psaoB. Ocodble TOUKU
OIHO3HAYHOTO XapaKTepa M UX KIacCU(PHUKALIIL.»

2. «BblueTsl W BBIYMCIEHHE UWHTErpayioB. PerysispHble BETBM MHOTO3HAuHBIX (YHKIUH M HX
paznoxeHnue B paasl Teinmopa u Jlopana. IlpuHnun aprymenrta u teopema Pymre.»

3. «Kondopmusie oroOpaxkerus. [puHnun cummeTpun.»



Homn. nmureparypa:

1. TopsitnoB B.B. Kypc nexmuit mo Teopum (yHKIMIA KOMILJIEKCHOTO IEpPEMEHHOT0.- Bomrorpa:
N3narenscTBo Bonrorpaackoro rocynapcTBEHHOTO yHUBEpenTeTa, 1998.-124 c.

2. lNabyunn M.J., Teopust pyHKIMI KOMIUIECHOTO IepeMeHHOro. - M.: Jlaboparopust 3HaHu# 2-€ u31.,
2015.

3. JlaBpentheB M.A., Illabar b.B. Jleknuu mo Teopun QyHKIMHA KOMIUIEKCHOTO MEpeMeHHOoro. — M.:
Hayka, 1973,1987.

4. Cupnopos 10.B., ®enoprok M.B., IllaOynun M.U. Jleknun no teopuu (QyHKIHMHA KOMILJIEKCHOTO
nepemeHHoro. — M.: Hayxka, 1982, 1989.



NNPUJIOKEHHUE
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10 HANPABJIEHUIO: IIpuknagaple MaTeMaTHKa U (pU3NKa

npopuJib NOArOTOBKHU: PaanorexHuka 1 KOMIIBIOTEPHBIC TEXHOIOTUU
Oustex-mkona Paguorexuuku nu Komnerorepubix TexHonoruii
kadespa BBICIICH MaTeMaTUKH

Kypc: 3

KBaJIH(UKALUS: OakanaBp
Cemectp, GopMBI IPOMEKYTOUHOH arTecTanuu: 5 (0OCeHHUuH) - DK3aMeH

PaspaGorunkm:

E.C. [NonoBunkwuH, a-p $u3.-mMar. Hayk, mpodeccop, mpodeccop
A.A. XacaHoB, kaH/1. $U3.-MaT. HAyK, JIOIICHT, JIOIICHT

B.B. T'opsiiinoB, a-p ¢uz.-mar. Hayk, npodeccop

M.J. Kapnos, kaHa. ¢pu3.-Mar. HayK, TOIEHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1.1 CriocobeH aHamM3upoBaTh MOCTABICHHYIO 3ajady,

OIIK-1 CriocobeH npuMeHsTh HAMENATh TIYTH €€ PENICHHs

(byHIaMeHTalbHbIE 3HAHUS, IOTy4YEHHbIE B
oOnacT (pU3NKO-MaTeMaTHUECKUX U (MITH)
€CTECTBEHHBIX HayK, U HCIIOJIb30BaTh UX B

npo¢ecCHOHANBHON e TeNbHOCTH

OIIK-1.2 CpnocobeH CcTpOUTb MareMaTu4ecKhue MOAEIH,
MPOU3BOAUTH KOJMYECTBEHHBIE PACUETHI U OLICHKH

OIIK-1.3 CnocobeH ompenensTs TpaHHIbl TPUMEHHUMOCTH
MOJTyYEHHBIX PE3YJbTaTOB

2. Iloka3arem OLleHUBAHUS KOMIIeTeHITHHA

B pesynbrare usyuenus aucuuivinHbl «Teopusi (GyHKUMH KOMIUIEKCHOTO IEPEMEHHOTO» OOyYarolIHics
JIOJKEH:

3HATh:
- ycnoBus Komu-Pumana, naterpansayto Teopemy Komm, narerpansayto popmyiy Kommm;
- KPUTEPUH PEryIspHOCTH (QyHKIUi: Teopembl Mopepa u Beifepmirpacca, mnpeacraBieHue
peryisipHoil (YHKIMH, 3aJaHHOW B KOJIbIE, B BHIE CyMMbI psaa JlopaHa; THUIIBI H30JIMPOBAHHBIX
0COOBIX TOYEK;
- TIOHATHUE BHIYETA B H30JIMPOBAHHON 0COOOH TOUKE;
- TeopeMy Koy o BEIMMCICHUN HHTETPAJIOB Yepe3 CyMMY BBIUETOB;
- TIOHATHUE PETYJSPHON BETBU MHOTO3HAYHOH (hyHKINHM;
- TIOHATHE KOH(QOPMHOTO 0TOOpaXKeHus1, IPOOHO-IMHEHbIe PyHKIMH U GYHKITUN JKYKOBCKOTO;
- Tteopemy Pumana o KoH(QOpPMHOIT SKBUBAJICHTHOCTH OTHOCBSI3HBIX 00JIaCTEH;
- peuieHue Kiaccuyeckod 3amaun Jlupuxine s ypaBHeHus Jlamiaca Ha IUIOCKOCTH METOIOM
KOH()OPMHBIX OTOOpaKEHUII.
yMeThb:
- TIPEICTaBIATH PETYIAPHYIO (PyHKIHNIO, ONPENIeNICHHYIO B KOJIbLE, B BUJE CyMMBI psina JlopaHa;
HaXOJUTh U MCCIICA0BATH U30JMPOBAHHBIE 0COObIE TOUKU (YHKIIHH;
- TPUMEHATH TEOPUIO BBIUETOB JUIS BBIYMCICHUS WHTETPAIOB, B TOM YHCJIE M HECOOCTBEHHBIX
MHTETrPaJIOB OT (PYHKIMH TEHCTBUTEIHLHOTO IIEPEMEHHOTO;
- HaxoAuTh PYHKIUH, OCYIIECTBISIONINE KOHDOPMHBIE OTOOpaKEHUS 3a/IaHHBIX 00IacTel;
- TIPUMEHSTHh METOA KOH(POPMHBIX OTOOpaKeHWH NpW pemeHuu 3agaun Jlupuxie uis ypaBHEHUS
Jlarutaca Ha TIOCKOCTH.
BJIA/IeTh:

- METOHJaMU KOMIUIEKCHOTO aHajii3ada, NPHUMCHACMBIMU IIPHU BBIYUCICHUHN HHTCTPAJIOB C IIOMOUIBIO
BBIUYCTOB,

- MCTOAAaMM KOMIUJICKCHOI'O daHajin3a, HNPUMCHACMBIMU IIpU PCEIICHHUU 3aJa4 THUAPOAWHAMUKHU,
AOpOANHAMUKH, MaTeMaTHu4eCKOn (1)I/ISI/IKI/I u ap.

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

Texymuii KOHTPOJL OCYIIECTBISICTCS HAa OCHOBe OaimmbHO-peiiTmHroBoii cuctemsl (bPC) omnenkun
3HaHMM T0 u3ywyaemol naucuuiuimHe. BPC yuuThiBaeT BBINONHEHHE CTYIEHTaMH COBOKYIHOCTH
JOMAIlHUX 3aJaHUd M KOHTPOJIBHBIX paboOT B COOTBETCTBUM C Y4eOHBIM IuTaHOM. J[laHHBIE O
[IOCEIAEMOCTH U TEKYLIEH yclIeBa€MOCTU BHOCATCS MPEIOAABATENIMU B CIELMAJIbHBIE JKypHaJIbl U
yuntsiBatorcs B bPC.

CemecTpoBasi KOHTPOJIbHAsI pa0dOTa MPOBOAUTCS B CEPEAMHE OCEHHETO CEMECTpa, SIBISICTCS] OJHOM U3
(hopM TEKyIIEro KOHTPOJIS YCIIEBAEMOCTH 0 U3ydaeMol AUCHUILINHE ¢ yueToM B BPC.

Texymuii KOHTPOJIb HA OCHOBE JAOMAIIIHUX 33JaHU OCYIIECTBISIETCS B TEUCHUH Y4eOHOTO ceMecTpa B
CPOKH, YCTaHOBJICHHBIC YUeOHBIM YIPABICHUEM, B COOTBETCTBUHU C YUEOHBIM IJIAHOM.

Jns cpaum 3amaHusl CTyAGHT 00s3aH NPEJOCTAaBUTh pELICHHWE 3aJadd JIOMAallHEro 3aJaHus B
MUCbMEHHOM (opMe, OTBETUTh Ha BONPOCH! IPENOAaBaTeNs M HAMHCaThb KOHTPOJIbHYIO paboTy IO
3a/IaHUI0, TI0 KOTOPOU MPOBEPAIOTCA 3HAHUE MOHATUN M yTBEPKACHUM IO TEMaM CIAaBa€MOTO 33JIaHUs
U YMEHMIO pelliaTh 3a/lauu.



Bo Bpems BBINOIHEHUS KOHTPONBHOW palbOTHI HENb3s I0Jb30BAThCS MOMOIIBIO JIPYTHX JIMIL,
BBIUMCIIUTEIBHON TEXHUKU U MOOUIILHBIMH TeIePOHAMH.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA ITPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

JuddepennmpoBanue QyHKIUI 10 KOMIZICKCHOMY TIEPEMEHHOMY.

Yenosust Komu-Pumana.

Teopema 06 oOparHOW GyHKIWH.

WnTerpansHas Teopema Komu 11st peryssipHoii (DyHKIIMK B OJHOCBSI3HOM 001acTy.
Wnrerpansuas popmyna Komu.

Wurerpan Tuna Komu u ero cBoiicTaa.

Psn Tetinopa. Paznoxkenue peryssipHoii (YHKIIUN B CTETICHHOHN Psil.

Teopemsl Beliepmrpacca.

00 NG AW

. Paznoxenue B psyx JlopaHa QyHKIIUH, peryisipHON B KOJblle. EMUHCTBEHHOCTD PA3JIOKEHHS B Pl
Jlopana.

10. Teopema eMHCTBEHHOCTH PETYJIAPHON (PYHKIIUH.

11. Tlonatue nepBooOpa3Hoii. JlocTarouHoE yCIOBHE CYIIECTBOBAHUS TIEPBOOOPA3HON y HEMPEPHIBHON
¢ynknnu. Popmyna Herorona- Jleiibnuna.

12. Teopema Mopepa. Teopema o cTupaHuu paspesa.

13. Knaccudukanus M307IMPOBaHHBIX 0COOBIX TOYECK OJHO3HAYHOTO XapakTepa M0 CTPYKType TIIaBHOM
YacTH JIOPAHOBCKOTO PA3JIOKCHUS.

14. Teopema o BblueTax. Brruncinenne HecOOCTBEHHBIX MHTEIPAIOB C IOMOIIBIO BBIYETOB. Jlemma
Kopnana.

15. O6muii BUA peryisapHbIX BeTBEH MHOTO3HAYHBIX ()YHKIIMHA W B JTHOCBS3HOW OONACTH.

16. Kputepuii BbIIeNCHUsT PETYIsPHBIX BETBe MHOTO3HAYHOW (PyHKIIMM B 3aJaHHOW OONAcTH, MX
oOmmii BUA.

17. Kputepuil BblieneHUsT PEryasipHbIX BeTBe MHOTO3HaYHOMW (PyHKIMHM B 3aJaHHOW OONACTH, MX
0o01IMi BUL.

18. HepasencrBo Komu st koadpdunmenton psna Jlopana. Teopema JInyBuins.

19. Ipunnun aprymenra. Teopema Pyimre. OcHoBHast Teopema anreOphl.

20. Tlonstue anamutmueckod ¢GyHkmuu. OcoOble TOYKM aHamUTHYeCKuX (QyHKIuA. Teopema
Komm-Anamapa.

21. TeomeTrpuyeckuil CMBICT MOAYIs M apryMmeHTa mnpou3BogHod. [loHsTne KOH(POPMHOTO
oToOpaXkeHHs B 00JIACTH Ha KOMILIEKCHOH TtockocTH. Kputepuit koHpopMHOCTH B TOUKE.

22. Tlonstue KoHGOPMHOrO OTOOpa)KeHHsI B pacHIMPeHHON KomiuiekcHou. Teopema Pumana o
CyIIeCTBOBaHMH KOH(POPMHOTO 0TOOpaKEeHHS U TIPUHITUIT COOTBETCTBHSA I'paHuIl. (06€3 0Ka3aTenbCcTBa).
OO6uwmii Bua KoHGOPMHOTO OTOOpaKEHHs SAMHUYHOTO Kpyra Ha ceOsl.

23. JIpobHo-nuHeiiHas GyHKLHUS U €€ CBOWCTBA.

24. ©yunkius JKyKoBCKOTo U €€ CBOICTBA.

25. Kondopmuslie oToOpaskeHHsl, OCYIIECTBIsIEMbIE CTEICHHON U SKCIIOHEHIMATIBHON (QYHKIUSIMH.

26. Knmaccuueckas 3agada Jupuxie aia ypaBHeHus Jlammaca. EquHcTBEeHHOCTD pemieHus. MHTerpan
[Iyaccona miis kpyra.

Kpurepun onennBanus

Onenka «ommyHo (10)» BBICTaBIsieTCSl OOyYalOIIEMyCsi, €CIM OH I[OKa3aJl BCECTOPOHHUE,
CHUCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHWA Y4eOHOW NpOrpaMMbl AUCLUIUIMHBI U YMEHHE YBEPEHHO
MPUMEHATH UX Ha IPAKTHUKE TPH PEIICHNH KOHKPETHBIX 3a]1a4, CBOOOHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH;

oueHka «omm4HO (9)» BbIcTaBIAETCS O0OyyaromeMycs, €cld OH II0Ka3all BCECTOPOHHHUE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHSTh UX Ha MPaKTHKE MPU PEILICHUH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
HOPUHATBIX PELICHUH, HO IMpPHU 3TOM OBUIM JOMYIIEHBl HEOOJbIINE HETOYHOCTH, KOTOpbIE OBLIH
CaMOCTOATEIBHO OOHAPY>KEHBI U HCIIPABIICHBL;



olleHKa «oTIM4YHO (8)» BBICTaBNIAETCS OOydaromieMycsi, €clid OH TI0Ka3all BCECTOPOHHHUE,
CHUCTEMaTH3UpPOBaHHbIC, [IyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh UX Ha IPAKTHUKE TPH PELICHNH KOHKPETHBIX 3a]1a4, CBOOOHOE U MPaBUIbHOE 000CHOBAHHUE
MNPHUHATHIX PELICHWH, HO HpU 3TOM OBUTM JAOMYLICHbI HEOOJbIIME HETOYHOCTH, KOTOpBIE IIOJICEe
yKa3aHus 3K3aMeHaTopa ObUTH CaMOCTOSTEIbHO UCIIPABIICHBI;

OLIEHKa «X0po1o (7)» BBICTABIAETCS 00y4alOIEeMyCsl, €CJIM OH TBEPAO 3HACT MaTepHall, TPaMOTHO H 110
CYLIECTBY H3JIaraeT €ro, yMmeeT IPUMEHATh IIOJIyY€HHblE 3HAHHUA Ha IPAKTUKE, HO JOIIyCKaeT
HETOYHOCTH B OTBETE MJIH JIEJIaeT HECYIIECTBEHHBIE OIIMOKHM NPH PELICHUH 3a/1a4;

OLIEHKA «X0pomIo (6)» BBICTABISIETCS 00yUaromEeMycsl, €CJIM OH TBEPJO 3HAET MaTepHuall, IPaMOTHO U MO
CYLIECTBY H3JIaraeT €ro, yMeeT IPHUMEHATh IOJlyueHHbIE 3HaHWSA Ha MPAKTUKE, HO JOIyCKaeT
HeOOoJIbIINE OIMOKK B OTBETE U (WJIN) TIPH PEIICHUY 3a]1a4;

OLIEHKa «XOpOIO (5)» BHICTABIAETCS 00y4alOIEeMyCsl, €CJIM OH TBEPAO 3HACT MaTepHall, TPaMOTHO H 110
CYLIECTBY H3/1araeT €ro, yMeeT IPUMEHATh IIOJIYYEHHbIE 3HAHMsS Ha IPAKTUKE, HO OTBEYAET
HEYBEPEHHO U (MJIM) JOITycKaeT OMMOKY IPY PELICHUH 3a7ad;

OLICHKA «YIOBJIETBOPHUTENBHO (4)» BBICTABISICTCS OOydaroleMycsi, MOKa3aBIIeMy (pparMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWH, HETOUHble (OPMYIMPOBKH 0a30BBIX TOHSATHH, HapyIICHUS
JIOTUYECKOW MOCIIEI0BATEILHOCTH B U3JI0KEHUH MMPOrPaMMHOI0 MaTepuaa, €Clid Py 3TOM OH BiIaJeeT
OCHOBHBIMU pa3jiellaMu y4eOHOW IporpaMMbl, HEOOXOAMMBIMU JUIS AAJbHEHIIEr0 00y4eHHs U MOXKET
MPUMEHSTH MOJy4YeHHbIE 3HAHUA 110 00pa3ly B CTAHJAPTHON CUTYyallny;

OLICHKA «YIOBJIETBOPHUTENBHO (3)» BBICTABISICTCS OOydYarolIeMycsi, MOKa3aBIIeMy (pparMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWH, HETOYHble (OPMYIMPOBKH 0a30BBIX TOHSATHH, HapyIICHUS
JIOTUYECKOW IOCJICAOBATEIbHOCTH B W3JIOKEHUH TMPOTPaMMHOIO MaTepualia, He BIAACIOIIEMY
HEKOTOPBIMH pasJieslaMi y4yeOHOH MporpamMMbl, HO YMEIOIIEMY NPHMEHSTh HONyYeHHbIE 3HAHWS IO
00pa3ily B CTaHJapTHON CHTYyalluy;

OLICHKA «HEYIOBJIECTBOPUTENHHO (2)» BBICTABIAETCS OOyyaromeMycs, KOTOPBIH HE 3HaeT OoJblLIei
YaCcTH OCHOBHOTO COJEpXaHUS y4eOHOW MporpamMMbl JUCLUILIMHBL, JOMYyCKaeT rpyOble OmMOKU B
(hopMyIIMpPOBKaX OCHOBHBIX MOHSATHI JUCHUIUIMHBI K HE YMEET UCII0JIb30BaTh MOJIYYCHHbIC 3HAHUS IPU
pEILIEHUH TUIIOBBIX IPAKTUYECKUX 3a7a4;

OLICHKA «HEYJOBJIETBOPHUTENbHO (1)» BBICTaBIseTCs 00ydaromeMycs, OKa3aBLIeMy [IOJHOE HE3HaHHE
y4eOHON NPOrpaMMbl JUCLUILIMHEI.

5. MeTonuueckne MaTepuaIbl, ONpeIesONINe MPoueIyPbl OIleHHNBAHUS 3HAHU, YMEHUIl, HABBIKOB U
(Wy1M) oNbITA AESITEILHOCTH

[Ipu npoBeneHN yCTHOTO 3K3aMeHa 00yYaromeMycsl IPeI0CTaBISAETCS OMH Yac (ACTPOHOMHYECKHU)
Ha MoAroToBKy. Onpoc oOydaromierocs mo OUIeTy Ha yCTHOM 9K3aMEHE He JIOJDKEH HPEBBIIIATh ABYX
YacoB.

Bo BpCEMs IMPOBCACHUSA 5K3aMCHaA o6y%uomneca MOTYT ITOJIb30BATbCA nporpaMMoﬁ JAUCIMITIIMHBI.



[Iprmepbl KOHTPOJBHBIX 3aIAHUN

1. YcuaoBusi Komu-Pumana. l'apmonnyeckne pynkuun. I'eomerpuyeckne cBoiicTBa.
a.  Haiitu Bce perynsapHeie Gpynxmun | (Z), ms xotopeix Im f =x*—y?, f (O) =1i.

2. Pan Teiinopa.
a.  Teopema AGens. opmMynIHpoBKa.
3. Psaa Jlopana.

a.  Pasnoxuts B psia Jopana no crenenam Z dynkumio | (Z) B KOJIbLIE, KOTOPOMY NPHHAIJIEKUT TOUKA
5 2z - 4i z(i—1)—i

ZO = f (Z) = - > -+ 5 ( ) . -

iz +4z—-4i 7> —2(3+2i)z +6i

4, Oco0bIe TOYKH O/THO3HAYHOI'0 XapaKrTepa.
tg(zkmg(z)

a.  Hccnenosats ocoGble Toukn pynkmum: | (Z) = " (2 )
g\2z

HaiiTu uncio Hynel MHOrowieHa 2° =27 -5 Bo6nacru D:1 <|Z| <3.

. YKa3aTb IpaHuIlbl KOJIbIAa CXOAUMOCTH.

. OTBeT 000CHOBATE.

5. OroOpa3uth KOHGOPMHO Ha BEPXHIOK MOJTYIIIOCKOCTh 00JIACTh, H300PKCHHYIO Ha PUCYHKE

n306pakeHHON Ha pucyHke Ha nonymiockocts MW >0

7. OT00pa3uTh KOHGOPMHO Ha BEPXHIOIO MOJIYILIOCKOCTh {' mw> 0} BEPXHIOK MOJIYIIOCKOCTh
{Im Z> 0} C paspe3oM {X = 0, ye [0, \/E]} TaK, YTOOBI FPAHUYHbIC TOUKH {— \/E, \/EI, \/E}

Mnepexoanii COOTBETCTBEHHO B I'PAHUYHBIC TOYKHN {1, 2, 4}

8. Ot06pa3uTh KOHGOPMHO HA BEPXHIOIO MOJIYIIOCKOCTH 00JIACTh, H300paKEHHYIO Ha PUCYHKE
Ny

(3amITPUXOBAHO AOTIOTHEHUE 00TIACTH)

az+b

9. B kakom cimydae pyHKINSA f (Z) = q rae ad —bc # 0, ¢ # 0, oro6pakaer okpyKHOCTb B
Cz+

npsmyro?



MOCKOBCKHUI ®U3UKOTEXHUYECKUN NMHCTUTYT 13%
(rocypapcTBeHHBIN yHUBEPCHUTET)

KA®EIPA BBICIIIEL MATEMATUKU

SK3AMEHAIIMOHHHBIN BAJIET Ne [6]
Hucnmmnnaa: T @ K 11

NMNOBbLILLUEHHbLIA YPOBEHb

Nudbdepenumposanne nnterpana tuna Kown. beckoHevHas gud-
depeHUMpPYeEMOCTb perynsipHbiX OyHKLNI

3 kypc, 5 cemectp, 2014 /2015 yu.r.

Onobpero gHa ;jge/na}mn xabempu X3 Hoabpa 2014 r.
/ VTBEPKIAR: uZ 1ex, Bamemyomuit kadempoit NOJOBUHKUH E.C.

MOCKOBCKUY ®U3NKOTEXHUYECKUN NHCTUTYT o?(b
(rocymapcrBeHHbIN yHUBEpCUTET) 3 O

SK3AMEHAIIOHHAS 3AJIAYA Ne

Hucnunauna [T ¢ K 11| Kadenpa limcmeffr MaTeMamxn]

Bbiuncants MHTErpan:

3 kypc, 5 cemectp, 2014/2015 yu.r.

/ Dgoﬁp%ua.,s cenanun Kadespu 23 mosbpa 20714 r.
lests
YTBEPXJAN: 4 3aBexyomuit kadempoit II0JIOBUHKUH E.C.




«COT'JTACOBAHO»
[TpopexTop o y4eOHOit paboTe 1 TOBY30BCKON TOJTOTOBKE

«

»

ba/iIbHO-peTUHIOBAasA CUCTEMA OLICHKU 3HAHUM CTYJACHTOB
no aucuumuinae «TOKID», 3 kypc, 5 cemectp,

9K3aMeH, Kadeapa BrICIICH MaTeMaTUKU

Bunwl 3aganuit

Cymma OamnoB

1. KortponpHas padota no cnade 1 3amanust 0-6

2. CemecTpoBasi KOHTPOJIbHAS padoTa 0-16
3. KontponbHas pabota no cnade 3 3amanust 0-6
4. 3ananue Ne 1 (TeTpaas U ee 3amuTa) 0-2
5. 3aganue Ne 2 (TeTpajap U ee 3aIiuTa) 0-2
6. 3aganue Ne 3 (TeTpaap U ee 3aIiuTa) 0-2
7. IlpoBepka TeopeTHUECKUX 3HaHUH (He Oosiee TpEX 0-3

JIEKIIMOHHBIX KOHTPOJIBHBIX )

8. Paborta Ha cemuHapax 0-3
Hroro 3a paboty B cemecTpe 0-40

VYcTHBIN OTBET 0-60

HUTOTI'O 0-100

CootBetcTBUE Mex) 1y cymmon 6amioB BPC u nToropoii oreHkoi

bamnsr BPC OneHkn
93 - 100 10
86 - 92 9 OTJINYHO
79 - 85 8
72 -78 7
65-71 6 XOPOIIO
59 - 64 5
51-58 4
40 - 50 3 YAOBJIETBOPUTEIBHO
11-39 2
0—-10 1 HEY/I0BJIETBOPUTEIBHO

A. A. BopoHos

2019

PeFHaMeHT INPUHATHA AJOMAIOIHUX Sa,I[aHI/Iﬁ U TPOBCACHHA OK3aMCHa OIPCACIACTCA «IlomoxxeHneM o
TCKYILIEM KOHTPOJIC YCICBACMOCTH H HpOMG)KyTOFIHOﬁ arreCTauu CTYACHTOB Ha Ka(be/:[pe BBICIIIECH

MAaTCMaTHUKN.

3aB. kadenpoit

I'.E. IBanos
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