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
[IpukmnagHas MateMaTuka 1 HHGOpMaTHKa

NpopuJIb NOArOTOBKHU: Nudopmaruka

Kypc:
KBaJIU(PUKALMSA:

Ouzrex-mkona [Mpuknagnoit Maremaruku 1 MapopmaTiku
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 KOHTPOIBHBIX paboT, 3a1aHuil: 4

[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 mocesmen ocHoBaM Teopud (YHKIHMH KOMIIEKCHOTO TIEPEMEHHOTO. M3II0KEeHBI BOMPOCHI
MPENCTaBICHUS PETYSIPHBIX (QyHKIMHA B BHIE CTENCHHBIX H JIPYruX (QyHKIMOHAIBHBIX PSOB,
reoMeTpUYECKHE TIPUHIUITBLI: apryMEeHTa, COXpaHEHUs] 00JacT, MakcuMyMa Moayas u apyrue. [loctpoena
reoMeTpuueckas Teopus KoH(OPMHBIX oroOpakeHuid. I[lpuBeneHnl 3(PQPeKTUBHBIE METOABI BBIYUCICHUS
WHTErpajoB, OCHOBAaHHbIE HAa TEOPHH BHIYETOB. PaccMOTpEHBI MPUIOKEHHS KOMIUIEKCHOTO aHaln3a K
PEIICHHIO KPaeBhIX 3324 YpaBHEHUN MaTeMaTHIeCKON (PU3HKH.

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 PEryspHBIX (PYHKIHH, pa3ioKeHHE PETYISAPHBIX (QYHKIHMH B KOJIbIE B BHIEC
cymmBbl paga Jlopana;
* yMEHHE MCCIIeIOBATh U30IMPOBAHHBIE 0COObIE TOUKU (DYHKIMH U MPUMEHITH TEOPHIO BHIYETOB IS
BBIUMCIICHUS! HHTEIPAJIOB, B TOM YHUCIIE © HECOOCTBEHHBIX MHTEIPANIOB OT (PYHKIHH ACHCTBUTEIHLHOTO
[IEPEMEHHOI0;

* BIIAJICHUE METOJOM KOH(MOPMHBIX OTOOPaKEHHI NPU PENICHUH 3a/1a4 YPaBHEHHH MaTeMaTudecKoi
(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 Cnocoben aHaIM3UpOBaTh MMOCTABICHHYIO 3aady,

OIIK-1 CriocobeH npuMeHSITh HAMEHATh TIYTH €€ PENICHHs

(dyHIaMEHTAIbHbBIC 3HAHUS, MTOJTyUYCHHBIC B
obnacty GpU3NKO-MaTeMaTHUECKUX U (FITH)
€CTECTBCHHBIX HAyK M UCTIONB30BaTh UX B
podeCcCHOHAIBHOMN JIETeIBHOCTH

OIIK-1.2 CnocobeH CTpOWTh MareMaTH4ecKHe MOJEIH,
MPOHU3BOIUTH KOJMYECTBEHHBIC PACUETHI U OLICHKH

OIIK-1.3 CnocoOeH ompenensiTs T'paHHULbl MPUMEHUMOCTH
HOJIyYCHHBIX PEe3YJIBTaTOB

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 PETYISpPHOCTH (QyHKIUH: Teopembl Mopepa u Beliepmirpacca, mpeacraBieHue
perysipHoi (pyHKIMH, 33JaHHOM B KOJNbIe, B BHAE CyMMbl psia JlopaHa; THIBI H30JIMPOBAHHBIX
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;
- pewmieHue kjaccuueckod 3amaun [upuxiie st ypaBHeHus Jlamaca Ha IUIOCKOCTH METOIIOM
KOH()OPMHBIX OTOOpaKEHU.

YMETh!

- TIPEICTaBIAThH PETYIAPHYIO (PyHKIHNIO, ONPEIeNICHHYIO B KOJIbLE, B BUJE CyMMBI psina JlopaHa;
- HaXOAWTh M UCCIEIO0BaTh H30JIMPOBAHHBIE OCOOBIE TOUKH (DYHKIIHH;
- TPUMEHATHh TEOPUIO BBIYETOB JUIS BBIYKMCICHUS HMHTETPAlOB, B TOM YHCIE€ M HECOOCTBEHHBIX
MHTETrpaJIOB OT (PYHKIMHI 1EHCTBUTEIHHOTO IEPEMEHHOTO;
- HaxoAuTh PYHKIUH, OCYIIECTBISIONINE KOHDOPMHBIE OTOOpaKEHUS 3a/IaHHBIX 00IacTel;
- TPUMEHSTh METOJ KOH(POPMHBIX OTOOpaKCHHWH INMpH peIIeHHW 3a1adu Jupuxie ains ypaBHEHHS
Jlarutaca Ha TIOCKOCTH.
BIIAJICTh!



- METOJaMM KOMIUICKCHOI'O aHajlin3a, MNPHUMCEHACMBIMU IIPU BBIYUCICHHUU HUHTErpaioB C IMOMONIbBIO

BBIUYCTOB,

- MCTOJAAaMMU KOMIIJICKCHOI'O aHalin3a, IPpUMCEHACMBIMU IIpU PCUICHUU 3ada4 THAPOAWMHAMHKU,
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

TpyaoeMKoCTb 10 BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
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
¢byHkMu. I7aBHBIE peryisipHbIE BETBH
¢yukuuii. Uarerpansuas Teopema Komn.
Wurerpansuas popmyna Komru.

Crenennsie panel. Pan Teitmopa st
perynsipuoit ¢pynkumu. Psan Jlopana nmst
peryisipHON (DYHKIMH B KOJIBIIE.

N3onupoBaHHbIE 0co0bIe TOYKHU.
BrrueTsl. Beruucienue MHTErpasos.

10

Henbie u mepomopdubie dyHknuu. Hx
coiictBa. [loHATHe 00 aHamMUTHUYECKOM
MIPOAOKEHUH. Oco0Oble TOYKH
aHanuTHueckux  gynkouid.  puHnun
apryMmeHnra. Teopema Pyiue.

I'eomeTpryeckre NPUHIUIIBI PETYISPHBIX
¢ynkuuii. Kondopmueie otobpaxenus B
pacIIMPEHHON KOMIUIEKCHOU IIJIOCKOCTH.

6

Knaccuueckas 3amaua Hupuxie st
ypaBHeHHs Jlaraca Ha MIOCKOCTH.

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. DnemenTtapHble (QYHKIMH KOMIUIEKCHOTO
WHTETpUPYEMOCTh MO KOHTypy. YcnoBua Komm-Pumana.
MHoro3Haunble (yHKIUU. [J1aBHBIE perynsipHbie BeTBU (yHKud. MHTerpanbHas Teopema Komru.

Unrerpansuas popmyna Komru.

1.1. KommiekcHble 4Yucna. Pacmupennas

(dyHKINU.

HIEPEMEHHOTO,
Teopema 006 oOpaTHON GyHKUIWH.

KOMIIJICKCHAas

ux JguddepeHnupyeMocTb U

mwiockocth. Cdepa Pumana.
[MocnenoBarensHOoCTH U psnbl. [loHsATHE (YHKIMHM KOMIUIEKCHOTO IepeMeHHOro. HempepbiBHBIE



1.2. InddepennupoBanue mo KOMIUIEKCHOMY IepeMeHHoMy. YcinoBusi Komm--Pumana. Ionstue
¢$yHKUMH, peryasipHoii B o0nacti. ConpsKeHHbIE TapMOHUYecKie (DYHKIIMU ABYX IIEPEMEHHBIX.

1.3. DOnemenTtapHble (YHKUMH KOMIUIGKCHOTO IIEPEMEHHOIO: CTETEHHAs, paluoHalbHasl,
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. UnrterpupoBaHne MO KOMIUIEKCHOMY IepeMeHHOMY. MHTerpanbHas Teopema Komm st
peryssipHbIx (GYHKUIMR (0Ka3aTelbCTBO MAJSL Cllydasi KyCOUHO-IVIAJKOrO KOHTYpa B OIHOCBSI3HON
obnactn). WurerpanpHas ¢opmyna Komum (uHterpan Komm). HWuterpan tuna Komm, ero
PETYISPHOCTD.

1.5. IlepBooOpa3nas. J[locratouHoe yCIOBHE CYLIECTBOBaHHs mepBooOpazHoil. Dopmyna
Hetorona--Jleiioauma. Teopema Mopepa.

1.6. Ilpupamenue aprymeHTa z BIOJb IJIAJKOTO KOHTYpa, €r0 MHTErpajlbHOE IPEACTaBICHUE U
cBoiictBa. [Ipupamenue aprymenta ¢ynkuuu f(z) BZOIb HENPEphIBHOIO KOHTYpa U €ro CBOWCTBA.
OOmmii BWA peryaspHbIX BETBEH MHOTO3HAYHBIX (YHKIMH W B OIHOCBI3HOW 001acTH, He
coaepKalle Hyls. YCIIOBHS CYLIECTBOBAaHUS W OOWIMI BHUJ PETYISIPHBIX BETBEH MHOTO3HAYHBIX
(dyHKIUH.

2. Crenennble psabl. Pam Teinmopa mns perynsipHoit ¢ynkumu. Psng Jlopana mnst perynsipHoit
(YHKLIMU B KOJIBLIE.

2.1. Crenennble psnbl, TiepBas Teopema AOens, paguyc W Kpyr CXOOUMOCTH. Pa3znoxeHue B
CTereHHOW psx (yHKOMM, perynapHod B Kpyre. Teopembl Beiepmrpacca s paBHOMEPHO
CXOJISIINXCS PSIIOB U3 PETYISPHBIX (DYHKITHH.
2.2. Pan Jlopana u ero komnblo cxonumoctu. Pasnoxenue B psin Jlopana ¢yHKUuHM, peryisspHON B
KOJIbLIE, €r0 €AMHCTBEHHOCTh M HepaBeHCTBO Komm g xkosdduumentos psaa Jlopana. Teopema
CIMHCTBEHHOCTH VIS PETYIAPHBIX (DyHKIIHA.

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

3.1. U3onupoBaHHble 0COOBIE TOYKM OAHO3HAYHOIO XapakTepa, ux kiaccuduxauua. OnpeneneHue
xapakTepa 0co00i TOYKH 1Mo MIaBHOMW YacTH psifa JlopaHa.

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

4. Uenbie u Mepomopdubie GyHkiuu. Mx cBoiictBa. [loHsTHE 00 aHAIMTHYECKOM MPOJIOKEHUH.
Oco0Obie Toukn aHanmuTHdeckux QyHkuuid. [Tpuammn aprymenta. Teopema Pyme.

4.1. Uenbie ¢ynkuuu. Teopema JlmyBmmnsa. Teopemsr Coxouxoro-Beiepmrpacca u Ilukapa
(mocnennsist 6e3 JOKa3aTeNbCTBA) IS EeTIbIX QYHKITHHA.

4.2. Mepomopduble  QyHKIUH. PaznoxeHne MepoMOphHBIX (YHKIHMHA B KOHEUHYH) CYyMMY
3IIEMEHTapHBIX JpoOei.

4.3. Tlonsatue 00 aHATUTHYECKOM MPOAOKCHHH BJIEMEHTOB JIPYr B Apyra C MOMOIIBIO KOHEYHOM
LEMOYKH KpPYroB M BAOJIb KOHTYpa, OSKBHBAJCHTHOCTb JTHX TMOHATHH. EIMHCTBEHHOCTH
aHaJIMTHYECKOro nponovkeHus. [loHsTHe 00 aHanMTUYECKOM QYHKIMM M €€ PUMaHOBOH
noBepxHocTH. Teopema o MoHOapOMHH (O€3 JOKa3aTeNbLCTRA).

4.4. OcoOble TOYKM aHAMUTHYECKWX (yHKIMA, TOUYkH BeTBieHus. Teopema Kommu-Ajamapa o
HAJIMYUH 0COOOW TOUKH Ha TPaHULIE KPyTra CXOAUMOCTH CTEIIEHHOTO PsiIa.

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

5. 'eomerpryeckne IpUHIUIIEL PeTyIspHBIX GyHKIMH. KoHopMHbIE 0TOOpaXeHus B pacIIUPEHHOMN
KOMIIJIEKCHOM IIJIOCKOCTH.

5.1. Jlemma 06 otkpeitocTd. lpuHimn coxpanenus oOnacti. OTHOTUCTHOCTh U MHOTOJMCTHOCTH B
masioM. I[TpuHImn mMakcuMyma Momyinst peryinspHoi ¢yHkuuu. IlpuHIMOD MakcuMyMa W MHHHMyMa
rapmoHnueckoit pynknun. Jlemma IlBapia.

5.2. TeomeTpuueckuii cMbIc MOAYNIsE W apryMmeHTa mnpousBoaHoi. [lonstue koHdopMHOrO
O0TOOpaXKEHHS B PACHIMPEHHON KOMILIEKCHON 00IacTy.

5.3. lpoOHo-nuHEeHHbIE PYHKIIUU U UX CBOWCTBA.



5.4. Kongpopmuble 0ToOpaskeHHs ¢ OMOLIbIO eMeHTapHbIX GyHkumid. Oynknus XKykoBckoro u ee
cBoiictBa. Teopema PumaHa o kOH(MDOPMHON 3KBUBAJIEHTHOCTH OJHOCBSI3HBIX OONacTeldl W MPHUHIUT
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 3anava upuxiie 11 ypaBHeHus Jlammaca. EnnHcTBeHHOCTS pemieHus. MHTerpan
[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
[Honosunkus, E. C.
Teopust pyHKIME KoMIIIeKCHOTO niepemenHoro [Teker] : yueOHuK 1i1st By3oB / E. C. [TonoBuHKUH .—
M. : UH®PA-M, 2018 .— 254 c. — (Bricmiee oOpazoBanue: bakamaBpuar). - bubnuorp.: c. 250. -
[penm. yxas.: c. 251-253. - ISBN 978-5-16-013608-0 (B iep.) .— ITonnsrii Texet (JlocTyn u3 cetn
MOTHU / YnaneHuslit foCTym).

JomnonHutenbsHas auTeparypa

1. Jlekunu no Teopun GpyHKUIMH KomIiekcHoro nepemenHoro [Teker] / B. B. T'opsiinos, E. C.
[MonoeuukuH ; M-Bo 00pa3oBanus u Hayku PD, Mock. ¢pu3.-trexs. ue-T (roc. yH-1) - M.M®DTHU,2017

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

1. http://univertv.ru/video/matematika/ OTKpbITBII 00pa3zoBaTenbHbIi Buaconopran UniverTV.ru.
O0pazoBarenbHble GUIBMBI Ha Pa3THYHbIC TeMbI. JISKINH B BEAYIIMX POCCHICKUX U 3apyOeKHBIX
By3ax. HayuHast KoH(epeHIs Ny HayqHO-TIOMYJIIpHAs JISKIHS 10 HHTEPECYIOIIEMY Bac BOIIPOCY.
2. http://www.iqlib.ru/ Snekrponnas 6udnuoreka IQlib o6pazoBarenbHBIX U
MPOCBETUTENhCKUXU3aHU. O0pa3oBaTenbHBINA pecypc, 00BEIUHSAIOMUN B cede
WHTEPHET-0MOINOTEKY H MOJIh30BATEILCKAE CEPBUCHI ISl TIOHOIICHHOM paboThl ¢ OMOINOTEYHBIMU
dbonmamu.

CBOOOIHBIN JOCTYIT K ANIEKTPOHHBIM Y4eOHUKAM, CIPABOYHBIM M YUEOHBIM MOCOOUSIM. AyIUTOpHS
anekTpoHHoU 6ubnuoreku IQlib — cTyneHThl, npemnonaBarenay y4eOHBIX 3aBEICHUN, HAYUHBIE
COTPYIHHUKH U BCE T€, KTO XOUET MOBBICUTH CBOW YPOBEHb 3HAHUH.

3. http://www.edu.ru/modules.php?op=modload&name=Web_Links&file=index&l op=viewlin
ké&cid=1314 denepanbuerii mopran "Poccuiickoe o0pazoBanue. Karamor oOpa3oBaTreinbHBIX peCypCoB.

4. http://lib.mipt.ru/ — snexTponHas 6udmmoTexa dOuszrexa.
5. http://www.i-exam.ru — enuHbIi IOpTan MHTEpHET-TecTUpOBaHUS B chepe oOpa3oBaHusl.



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

Ha neKumMoHHBIX 3aHSATHAX UCTIOJIB3YIOTCS MYJIBTHMEANHHBIC TEXHOIOTUH, BKITFOYAsk IEMOHCTPAIIHIO
MpEe3EHTalNN.

JU71st KOHTPOJISL ¥ KOPPEKIMU 3HaHUT 00ydaronyecss MOTyT UCIIOIb30BaTh KOMIIBIOTEPHOE
TECTHPOBAHKE, B TOM YHCJIEC Ha OPTaIe WWW.i-exam.ru.

B nporiecce caMocTosSTENbHOM PabOTHI 00YYarONIHXCsl BO3MOXKHO UCTIOJIb30BAHUE TAaKUX MPOTPAMMHBIX
cpenacts, kak Mathcad, Scilab u ap.

9. MeToauveckue YKazaHnus QJist oﬁyqaloumxm 0o 0OCBOCHMIO JTUCHUIIINHBI (MO)_Iy.Tlﬂ)

CryneHT, n3ydarouuii Kypc Teopun (yHKUIUNA KOMIUIEKCHONH HMEpEeMEHHOM, JOKEH ¢ OOHOW CTOPOHBI,
OBJaJeTh OOLIMM MOHATUHHBIM ammapaToM, a C APYToil CTOPOHBI, JOKEH HAyYUThCS NPHUMEHSTH
TEOPETHUYECKUE 3HAHMSI HA TIPAKTHKE.

[Ipy M3ydYeHHMH TEOPETHUECKOro MaTrephalia CTYACHTY HEOOXOOMMO BOCCTAHOBUTH 3HAHHA IO KypCy
MaTeMaTHYEeCKOro aHajan3a (PYHKIUH OJHOM M JBYX BELIECTBEHHBIX IEPEMEHHBIX, TOCKOJIbKY MHOTHE
pe3ynbTaThl Kypca OCHOBaHBI Ha 3THX 3HaHUSAX. C Opyrod CTOPOHBI 3TO MO3BOJHUT IIIyOXXe OCO3HATh
pa3nuuus B CBOMCTBax (PyHKIMI KOMIUIEKCHOW W BEIIECTBEHHOMN MMEPEMECHHBIX.

OCHOBHBIM OOBEKTOM H3yuYeHMs SBISETCS ToiloMopdHas (perynspHas) B HEKOTOPOM Kpyre
KOMIUIEKCHOM TJIOCKOCTU (DYHKLMSI KOMIUIEKCHON IIepeMEeHHOM 1 ee cBoHcTBa. [I0CKONbKY CyIecTBYIOT
HECKOJIbKO JKBUBAJICHTHBIX OIpeAeTIeHUil roJoMopdHOi B Kpyre GYHKIHMH, PEKOMEHAYETCS IpU
W3yYEHUH MIPeaMeTa MPUACPKHUBATHCS OHOTO OCHOBHOTO MCTOYHHKA (JIy4Ile — Kypca JIEKIHH).
VYeneniHoe ocBoeHUE Kypca TpeOyeT HapssKEHHON caMOCTOATENbHOM paboThl cTyneHTa. B mporpamme
Kypca IIpHUBeIeHO MUHUMAJIbHO HEO0X0JMMOe BpeMs 1Sl pabOThI CTY/IeHTa HaJl TEMOH.
CamocrosiTenbHas paboTa BKIIIOUAET B Ce0s:

— YTEHHME U KOHCIIEKTHPOBAaHUE PEKOMEHJOBAHHOMN JINTEPATYPBI,

— npopaboTKy yueOHOro Marepuana (1o KOHCIIEKTaM JIEKIUH, yueOHOM 1 HaydHOU JTHuTepaType),
[IOJTOTOBKY OTBETOB Ha BOIIPOCHI, IIPEAHAa3HAYEHHBIX JUIsl CAMOCTOSITEIbHOIO U3y4EHUs,
JI0Ka3aTeJIbCTBO OTIEJIbHBIX YTBEPKIECHUM, CBOMCTB;

— pellieHue 3a/1a4, peAJaraéMblx CTyI€HTaM Ha JIEKLUAX U IPAKTHYECKUX 3aHATHSIX,

— MOATOTOBKY K IIPAKTUUECKUM 3aHATHUAM, KOJJIOKBHYMaM.

PykoBOJACTBO W KOHTPOJIb 32 CaMOCTOATENBHOM pabOTOH CTyJeHTa OCYIIECTBIsACTCS B Qopme
WHIUBUAYaJIbHBIX KOHCYIBTAllHN.

[loka3zarenem BianeHUs MaTepUANOM CIYXHT yMEHHUE pemiarh 3aaadd. s popMupoBaHUS yMEHHS
IPUMEHATh TEOPETHYECKHE 3HAHUS Ha MPAKTHUKE CTYIEHTY HEOOXOIMMO PEelIaTh KaK MOXKHO OoJblie
3agay. [Ipu pemenun 3a1a4 Kaxaoe IeHCTBIE HEOOXOANMO apryMEHTUPOBATh, CChUIAsACh HA U3BECTHHIC
TEOPETUUECKUE CBEJICHMUS.

[Ipu moaroToBke K MPaKTHUYECKUM 3aHITHAM HEOOXOAMMO MOBTOPSITH PaHEe M3yUYEHHBIE OCHOBHBIC
orpeJiesieHus, GOPMYITUPOBKU TeopeM. B Havamne 3aHATHS, KaK PaBUIO, MPOBOAUTCS KopoTkuit (10-15
MHUHYT) OIPOC [0 MaTepuaty MPOIIeIIINX 3aHsITUH B YCTHON MJIM MUCbMEHHOH (opme.

OOBIYHO NPUICPKHUBAIOTCA CIEAYIONIEH CXEMbl: U3yUYeHHe MaTrepHaja JCKIHH 10 KOHCIIEKTY B TOT K€
JIeHb, Korna Obuta nmpociymana nekius (10-15 MuHyT); MoBTOpEeHNE MaTepraia HakaHyHe CIeqyoIei
nexuun (10-15 MunyT), mpopadoTka yueOHOro Marepuaa 1o KOHCIIEKTaM JIEKLIUH, y4eOHO! 1 Hay4HOH
JUTeparype, OAroTOBKA OTBETOB HA BOIPOCHI, IIPEIHA3HAUEHHBIX JUIsl CAMOCTOSITENIbHOIO u3yueHus (1
Yyac HeNeNl0), MOArOTOBKA K IMPaKTHYECKOMY 3aHATHIO, pemeHue 3amad (1 dac). BaxHo moOuThCS
[IOHMMaHMUs H3y4yaeMOro Marepuana, a He MEXaHWYEeCKOro ero 3amnomuHanus. [lpu 3arpynHeHun
W3y4YEHUs] OTHENBHBIX TEM, BOIMPOCOB, CIEAyeT oOpamarbcs 3a KOHCYJIBTAMSAMH K JIGKTOPY HIIH
[IPETIOIaBaTENI0, BEAYIIEMY [IPAKTUUECKUE 3aHSITHUS.

OO0s13aTennbHBIM TPEOOBAHUEM SIBIISIETCSl BBIOJHEHUE JOMAITHUX PabOT, KOTOpble OQOPMIISIOTCS B
CHelraIbHO OTBEIEHHON AJISl 3TOTO TETPAAX U CUCTEMATHUECKH CAAIOTCA Ha MPOBEPKY.
[IpomexxyTOuHBIH KOHTPOJIb 3HAHWH NPOBOAMTCS B BHJE NHCHMEHHBIX KOHTPOJBHBIX PpaboT, Ha
KOTOPBIX CTYAEHTY IIpe/ularaercs IUCbMEHHO OTBETUTh Ha TEOPETHMUYECKUN BONPOC U PELIUTH
HECKOJIBKO 3aJa4 [0 3a4€THOM Teme, a TaKXe CTYICHTY B XOIE OCBOCHHUS Kypca HEeoO0XOIMMO
BBIITOJIHUTh TPH JOMAIIHUX MHIUBHIYAIbHBIX PA0OTHI C UX MOCIEAYIOIIEH 3alUTOM:

1. «Kommnekchsle uncna. ['onomopdusie GyHKINM, UX TpeacTaBieHue B Buae paaoB. OcoOble TOUKH
OJHO3HAYHOTO XapakTepa U UX Kiaccuukamus.»



2. «BblueTsl W BBIYMCIEHHE WHTErpasioB. PerysispHble BETBM MHOTO3HAuHBIX (yHKIME M HX
paznoxeHnue B paasl Teinopa u Jlopana. Ilpuanun aprymenrta u teopema Pymre.»

3. «Kondopmusie oroOpaxkerus. [IpuHiun cummeTpun.»

Jomn. nureparypa:
1. TopsitnoB B.B. Kypc nexuuii mo teopun (yHKUMH KOMIUIEKCHOTO MepeMeHHoro.- Bomrorpan:
WznarenbctBo Bonrorpaackoro rocynapcTBeHHOTO yHUBepcuTeTa, 1998.-124 c.

2. llabynnn M.U., Teopust pyHKIUI KOMITJIECHOTO TepeMeHHor0. - M.: Jlabopatopus 3Hanui 2-¢ u3.,
2015.

3. JlaBpentreB M.A., lllabar b.B. Jlekuuu no teopun (GyHKUHUN KOMIUIEKCHOTO MEpeMEHHOro. — M.:
Hayka, 1973,1987.

4. CunopoB 10.B., ®enoproxk M.B., [llabyana M.U. Jlekuun mo teopuu (YHKIUNH KOMILICKCHOTO
nepeMmenHoro. — M.: Hayka, 1982, 1989.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: [Ipuxiagnas MmareMaruka U HHQOpMaTrKa

Nnpo¢uJIb NOATOTOBKH: Undopmaruka
Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
kadeapa BbICIICH MaTeMaTuKU

KYpC: 3

kBaTuuKkanus: OaxanaBp

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 CnocobeH aHaIM3UPOBaTh MOCTABICHHYIO 3371a4y,

OIIK-1 CriocobeH npuMeHsTh HAMEUATh TIyTH €€ PENICHUs

(byHIaMeHTalbHbIE 3HAHUS, IOTy4YEHHbIE B
oOnacT (pU3NKO-MaTeMaTHUECKUX U (MITH)
€CTECTBEHHBIX HayK M UCIIOJIb30BaTh UX B
npo¢ecCHOHANBHON e TeNbHOCTH

OIIK-1.2 CnocobeH cTpouTh MareMaTH4ecKHe MOJEIH,
MPOU3BOAUTH KOJMYECTBEHHBIE PACUETHI U OLICHKH

OIIK-1.3 CnocobeH ompeaensTs TpaHUIBl TPUMEHHUMOCTH
MOJTyYEHHBIX PE3YJbTaTOB

2. Iloka3arem OLleHUBAHUS KOMIIeTeHITHHA

B pesynbrare usyuenus aucUMIUIMHBL «Teopusi (YHKUHMH KOMIUIEKCHOTO IIEPEMEHHOT0» OOydaroluiics
JIOJKEH:

3HATb:

- ycnoBus Komu-Pumana, naterpansayto Teopemy Komm, narerpansayto popmyiy Kommm;
- KPUTEPUH PETYISpHOCTH (QyHKIMH: Teopembl Mopepa u Beliepmirpacca, mpeacraBieHue
peryisipHoi (YHKIMH, 3aJlaHHOM B KOJbLE, B BUAE CyMMBI psina JlopaHa; THIBI HM30JMpPOBaHHBIX
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;
- pewmieHue kjaccuueckod 3amaun [upuxiie st ypaBHeHus Jlamaca Ha IUIOCKOCTH METOIIOM
KOH()OPMHBIX OTOOpaKEHUII.
yMeThb:
- TIPEICTaBIATH PETYIAPHYIO (PyHKIHNIO, ONPENIeNICHHYIO B KOJIbLE, B BUJE CyMMBI psina JlopaHa;
HaXOJUTh U MCCIICA0BATH U30JMPOBAHHBIE 0COObIE TOUKU (YHKIIHH;
- TIPUMEHATH TEOPUIO BBIYETOB JUIS BBIYKMCICHUS HMHTETPAloOB, B TOM YHCIE€ M HECOOCTBEHHBIX
MHTETrPaJIOB OT (PYHKIMH TEHCTBUTEIHLHOTO IIEPEMEHHOTO;
- HaxoAuTh PYHKIUH, OCYIIECTBISIONINE KOHDOPMHBIE OTOOpaKEHUS 3a/IaHHBIX 00IacTel;
- TPUMEHSTh METOJ KOH(POPMHBIX OTOOpaKCHWH INMpH peIleHHW 3ana4du Jupuxie ains ypaBHEHHS
Jlarutaca Ha TIOCKOCTH.
BJIA/IeTh:

- METOJaMM KOMIUICKCHOI'O aHalin3a, MNPHUMCEHACMBIMU IIPU BBIYUCICHHUU HUHTErpaioB C IMOMONIBIO
BBIUYCTOB,

- MCTOAAaMMU KOMIIJICKCHOI'O aHalin3a, IPpUMCHACMBIMU IIpU PCUICHUU 3aaa4 THAPOAWMHAMHKU,
AOpOANHAMUKH, MaTeMaTHu4eCKOn (1)I/ISI/IKI/I u ap.

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

Texkymuii KOHTPOJb OCYLIECTBIIICTCS Ha OCHOBE OabHO-pelTuHroBoil cuctemsl (BPC) onenku
3HaHMM 10 wu3ydaemod aucuuiuinHe. BPC yduThIBaeT BBIMIOJHEHUE CTYAEHTaMH COBOKYITHOCTH
JOMAIlHUX 3aJaHU M KOHTPOJBHBIX Pa0OT B COOTBETCTBUM C Y4eOHBIM IIaHOM. JlaHHBIE ©
[IOCEIAEMOCTH U TEKYILIEH yCclIeBaeMOCTU BHOCATCS IPENOAABATENIIMU B CIIELUAJIbHBIE JKypHAJbl U
yuntsiBatorcs B bPC.

CemecTpoBasi KOHTPOJIbHASI PaboTa MPOBOAMTCS B CEPEIUHE OCEHHETO CEMECTpa, SIBISIETCA OIHOW U3
(hopM TEKyIIEro KOHTPOJIS YCIIEBAEMOCTH 0 U3ydaeMol AUCHUILINHE ¢ yueToM B BPC.

Texymuii KOHTPOJIb HA OCHOBE JOMAIIHUX 33/IaHUH OCYIIECTBIISICTCA B TEUEHUH Yy4eOHOro cemecTpa B
CPOKH, YCTaHOBJICHHBIC YUeOHBIM YIPABICHUEM, B COOTBETCTBUHU C YUEOHBIM IJIAHOM.

Jns cpaum 3amaHusl CTYOEHT 00s3aH IPEJOCTaBUTh pEIICHHE 3aJaud JOMAIlHEero 3aJaHusl B
MUCbMEHHOM (OopMe, OTBETUTh Ha BOINPOCHI NpPENofaBaTelsl W HalKUcaTh KOHTPOJIBHYIO paboTy 1o
3a/IaHUI0, TI0 KOTOPOU MPOBEPSIOTCA 3HaHWE TIOHATHN M YTBEPKIAECHHUH IO TEMaM C1aBaeMOro 3alaHus
U YMEHMIO pelliaTh 3a/lauu.



Bo Bpems BBINOMHEHUS KOHTPOJBHOM pabOThl HENb3sl IOJNB30BATHCS IMOMOINBIO JPYTHX 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 psa Jlopana GyHKIUY, peryssIpHON B KOJblle. EMWHCTBEHHOCTh Pa3OKEHUsI B PsijI
Jlopana.

10. Teopema eMHCTBEHHOCTH PETYJIAPHON (PYHKIIUH.

11. Tlonstue mepBooOpa3HoOii. JlocTaTouHOE yCIIOBHE CYIIECTBOBAHUS IIEPBOOOPA3HON Y HETIPEPHIBHOM
¢ynknnu. Popmyna Herorona- Jleiibnuna.

12. Teopema Mopepa. Teopema o cTupaHuu paspesa.

13. Knaccudukanys M30JMpOBAHHBIX 0COOBIX TOUEK OHO3HAYHOTO XapaKTepa MO CTPYKType TIIaBHOU
YacTH JIOPAHOBCKOTO PA3JIOKCHUS.

14. Teopema o BbIYeTax. BrruuciieHne HeCOOCTBEHHBIX WHTETPAJOB C MOMOIIbIO BbIUETOB. Jlemma
Kopnana.

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

16. Kputepuii BbyieleHUS PETYISPHBIX BETBEW MHOTO3HAUYHOW (YHKIIMU B 3aJlaHHOH 00NacTh, WX
oOmmii BUA.

17. Kputepuil BbiedeHNs PETYISPHBIX BETBEH MHOIO3HAUYHOW (YHKUMH B 3aJaHHOH 00JacTd, UX
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. TeomeTpuyeckuil CcMbICT MOAYJIsS M apryMeHTa mnpousBogHod. [loHstne KoHpOPMHOTO
oToOpaXkeHHs B 00JIACTH Ha KOMILIEKCHOH TtockocTH. Kputepuit koHpopMHOCTH B TOUKE.

22. Ilonstne kKOH(GOPMHOTO OTOOpaKEHUS B pacIIMpeHHOW KomIulekcHoW. Teopema Pumana o
CyIIeCTBOBaHMH KOH(POPMHOTO OTOOPaYKEHHS U TIPUHITUI COOTBETCTBYSI TpaHul]. (0e3 J0Ka3aTenbCTBa).
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. Kimaccuueckas 3amada {upuxine s ypaBHeHus Jlamnmaca. EnnHCTBEHHOCTH pemeHus. MHterpan
[Iyaccona miis kpyra.

Kpurepun onennBanus

Onenka «ormmuHo (10)» BhICTaBIsAETCS OOy4aroOmIeMycCsl, €CIIM OH TIOKa3all BCECTOPOHHUE,
CHUCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
INPUMEHATh X Ha NPAaKTHKE NPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
MPUHATHIX PELICHUH;

oueHka «omm4HO (9)» BhICTaBIAETCA OOYydYalOIIEMyCsl, €CJIM OH IIOKa3aJl BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHSATh UX Ha MPAKTHKE NP PElICHUH KOHKPETHBIX 3a7a4, CBOOOJHOE U PaBUIbLHOE 0OOCHOBaHHE
HOPUHATBIX PELICHUH, HO IMpPHU 3TOM OBUIM JOMYIIEHBl HEOOJbIINE HETOYHOCTH, KOTOpbIE OBLIH
CaMOCTOATEIBHO OOHAPY>KEHBI U HCIIPABIICHBL;



OllcHKa «OoTIMYHO (8)» BBICTABNIETCS OOYydYaIONMIEMyCs, €CJIM OH IO0Ka3aJl BCECTOPOHHHE,
CHCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh X Ha NPAKTHKE MPU PeIIeHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPHUHATHIX PEUICHWH, HO NpHU 3TOM ObUIM AONYLICHHI HEOONbIIME HETOYHOCTH, KOTOPBIE IIOJICE
yKa3aHus 3K3aMeHaTopa ObUTH CaMOCTOSTEIbHO UCIIPABIICHBI;

OLIEHKa «X0po1o (7)» BhICTABIAETCS 00Y4aIOMEMYCsl, €CJIM OH TBEPJO 3HAET MaTepuall, FpaMOTHO U O
CYLIECTBY W3JIaraeT €ro, yMeeT IPUMEHATh IIOJIyYE€HHbIE 3HAHMsS Ha IIPaKTHKE, HO JIOIyCKaeT
HETOYHOCTH B OTBETE MJIH JIEJIaeT HECYIIECTBEHHBIE OIIMOKHM NPH PELICHUH 3a/1a4;

OLICHKA «X0pomIo (6)» BBICTABISIETCS 00yUaromeMycsl, €CJIM OH TBEPJO 3HAET MaTepHual, IPaMOTHO U MO
CYLIECTBY H3JIaraeT €ro, yMeeT MNPUMEHATh IOJy4YCeHHbIC 3HAHHWS HAa IPAKTHKE, HO JIOIyCKaeT
HeOOoJIbIINE OIMOKK B OTBETE U (WJIN) TIPH PEIICHUY 3a]1a4;

OLIEHKa «XOpOoIIO (5)» BhICTABIAETCS 00Y4aIOMEMYCsl, €CJIM OH TBEPJO 3HAET MaTepuall, FpaMOTHO U O
CYLIECTBY H3/1araeT €ro, yMeeT IPUMEHATh IIOJIYYEHHbIE 3HAHMsS Ha IPAKTUKE, HO OTBEYAET
HEYBEPEHHO U (MJIM) JOITycKaeT OMMOKY IPY PELICHUH 3a7ad;

OLIEHKA «YIOBJIECTBOPHUTEIBHO (4)» BBICTABISETCS OOydYaroleMycs, MOKa3aBIIeMy (QparMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HAHWH, HETOYHbIe (OPMYIHPOBKH 0a30BBIX MOHITHH, HAPYIICHUS
JIOTUYECKON MOCIIEN0BATEIbHOCTH B N3JIOKEHUH MPOTPaMMHOTO MaTepurasa, €CIi P 3TOM OH BJIaieeT
OCHOBHBIMHU pa3zieiaMu y4eOHOM MporpaMmbl, HEOOXOAUMBIMHU JAJIsl JaJIbHEHIIEro 00y4eHns: 1 MOXKET
MPUMEHSTH MOJy4YeHHbIE 3HAHUA 110 00pa3ly B CTAHJAPTHON CUTYyallny;

OLIEHKA «YIOBJIETBOPHUTEIBHO (3)» BBICTaBIsETCS OOydaromeMycs, MOKa3aBIIeMy (QparMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HAHWH, HETOYHbIe (OPMYIHPOBKH 0a30BBIX MOHITHH, HAPYIICHUS
JIOTUYECKOW TOCIEA0BAaTeIbHOCTH B H3JIOKEHWM MPOrPaMMHOIO Marepuana, He BiIaJeIoleMy
HEKOTOPBIMH pasJieslaMi y4eOHOW HpOorpaMMbl, HO YMEIOIIEMY HPUMEHSATh MOMy4YeHHBIC 3HAHUS 10
00pa3ily B CTaHJapTHON CHTYyalluy;

OLICHKA «HEYIOBJIETBOPUTENHHO (2)» BBICTABISIETCA OOydaroUIeMycsi, KOTOPbI He 3HaeT Oosbliel
YaCTH OCHOBHOTO COZEPXKaHMS Y4e€OHOM HporpaMmbl TUCHUIUIMHBI, JOMYyCKaeT rpyOble OMMOKH B
(hopMyIIMpPOBKaxX OCHOBHBIX MOHATUI IUCLUILIMHBI M HE YMEET MCIIOIb30BATh MOIYYECHHBIC 3HAHUS IPU
pEILIEHUH TUIIOBBIX IPAKTUYECKUX 3a7a4;

OLICHKA «HEYJOBJIEeTBOPHUTENbHO (1)» BhICTaBisieTcss 00ydaromemMycs, oKa3aBlIeMy MOJHOE HE3HAHHE
y4eOHON NPOrpaMMbl JUCLUILIMHEI.

5. MeTonuueckne MaTepuasbl, onpeaeasionie Npoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH i, HABBIKOB H
(Wy1M) oNbITA AESITEILHOCTH

[Ipu npoBeneHun yCTHOTO 3K3aMeHa 00ydaromeMycsl IpeaoCTaBIAeTCsl OAMH Yac (aCTPOHOMHUYECKUN)
Ha 1moAroToBKy. Onpoc obyuaromierocs mo OmIeTy Ha YCTHOM 9K3aMEHE He JIOJDKEH IPEBBIIIATh IBYX
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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