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
JI0BY30BCKOIi MOATOTOBKE

A.A. BopoHos

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)
Teopust GyHKITNI KOMITJIEKCHOTO MTEPEMEHHOTO
Nudopmarnka u BIYUCIUTETbHAS TEXHUKA

npo¢uib NOArOTOBKHU: [IporpammHas HHXKEHEpUs

KYpC:
KBaJupuKaAnus:

HepeoBasi MHKEHEepHasl 1IKoJIa PaJuoI0KalUuK, PaJUOHABUT ALY U IPOIPaMMHOMN

WHXECHEPUHN
kadeapa BbICIICH MaTeMaTuKU

3

OaxanaBp

Cemectp, GopMBI IPOMEKYTOUHOH arTecTanuu: 5 (0OCeHHUi) - DK3aMeH

AynUTOpPHBIX YacoB: 75 BCEro, B TOM YHCIIE:
nexuuu: 45 gac.
cemuHapsl: 30 gac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositensHas pabora: 75 gac.

[ToaroroBka x sk3ameny: 30 yac.

Bcero gacos: 180, Bcero 3au. en.: 4

KonmnuecTBo KOHTpONBHBIX padoT, 3ananuil: 4

[IporpamMmy cocraBunu:

E.C. IlomoBuHKHUH, A-p Pu3.-Mar. HAyK, Ipodeccop, mpodeccop

A.A. XacaHoB, KaHJl. pU3.-MaT. HAYK, JOLCHT, JIOI[CHT

B.B. l'opsiiHoB, 1-p ¢u3.-mar. Hayk, mpodeccop

M.U. Kapnos, kana. ¢pu3.-Mar. HayK, JOLECHT

[Iporpamma obcyxneHa Ha 3aceqanuu kKadenpsl Beiciiei maremaruku 21.05.2020



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

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

3agaun AUCOMIIHHBI
* M3y4eHHE CBOWCTB pEryJspHBIX (DYHKIHH, pa3iIoKeHUEe PeryIspHbIX (YHKIHMHA B KOJbLE B BHIEC
cymmBbl paga Jlopana;
* YMEHHE HCCIIEN0BaTh U30JIMPOBAHHBIE 0COOBIE TOUKH (DYHKIUH U MIPUMEHSATH TEOPUIO BBIYETOB IS
BBIUMCIICHUS! HHTEIPAJIOB, B TOM YHUCIIE © HECOOCTBEHHBIX MHTEIPANIOB OT (PYHKIHH ACHCTBUTEIHLHOTO
[IEPEMEHHOI0;

* BIIAJICHUE METOJOM KOH(MOPMHBIX OTOOPaKEHHI NPU PENICHUH 3a/1a4 YPaBHEHHH MaTeMaTudecKoi
(U3MKKM Ha TIOCKOCTH.

2. Ilepeyens opMupyeMbIX KOMIIETeH M

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

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

VYK-1.1 Ananusupyert 3aaady, BBIIEIASA 3TANbl €€ PEIICHHUS,
JIEMCTBUS IO PELIEHUIO 3a1a4U

VYK-1.2 HaxomuT, KpUTHYECKH aHAIM3HPYET U BhIOMUpaeT
nHpopMaLKI0, HEOOXOOUMYIO AJISl PELICHUS! OCTaBICHHON
3a7a4n

YK-1 CriocoGeH oCcymiecTBIsITh MOKCK,
KPUTUYECKUH aHAJIN3 ¥ CUHTE3 HH(pOopManuy,
NPUMEHSTh CUCTEMHBIN MOAXO ISl PELICHHS
MOCTABJICHHBIX 3a/1a4

VYK-1.3 PaccmarpuBaeT pas3iIH4YHBIE BapUaHTHl PELICHUS
3a]1auM, OLICHUBAET UX IIPEUMYILECTBA U HEOCTaTKU

YK-1.4 I'pamotHoO, JIOTUYHO, apryMeHTHpPOBaHHO
(dhopmupyeT cOOCTBEHHBIE CY>KICHHSI U OLIEHKU

VK-6.2 CrnocobeH  miuaHMpOBaTh  CaMOCTOATENIBbHYIO
JEATEIIbHOCTh B PEIIEHHHM IPOQECCHOHANBHBIX —3a1ay;
MOJBEpPrarh KPUTHUYECKOMY aHAIM3Y IPOACIaHHYI0 padory;
HAaXOIUTh M TBOPUECKU HCIIOIb30BaTh MMEIOIIUICS OINBIT B
COOTBETCTBHUH C 33Ja4aMH CaMOPa3BUTHUS

YK-6 CriocoGeH ynpaBisTh CBOUM BPEMEHEM,
BBICTPAMBATh U PEaIM30BBIBATH TPACKTOPUIO
CaMopa3BUTHS Ha OCHOBE NPUHIIUIIOB
00pa30oBaHusl B TCUCHUE BCEH )KU3HH

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOXYJII0)
B pesynbrare ocBOeHHS JUCUUIUIMHBI 00yYaromuecs JOJKHBI
3HATB!
- ycnosus Komm-Pumana, narerpanbayto Teopemy Ko, naterpansayto hopmyny Komm;
- KPUTEPUH peryasipHocTH (yHKUMi: Teopembl Mopepa u Beilepmrpacca, mpeacraBieHue
perynspHoi (yHKIMM, 3aJlaHHOM B KOnlblle, B BUAE CyMMblI psija JlopaHa; THIBI HM30JMpPOBAaHHBIX
0COOBIX TOYECK;
- TIOHSITHE BBIYETA B H30JIMPOBAHHOW 0COOOM TOUKE;
- TeopeMy Komm o BEIYMCIEHNH HHTErPAJIOB YEPE3 CYMMY BBIUETOB;
- TIOHSITHE PETYJSIPHON BETBU MHOTO3HAYHOH (PYHKIUY;
- TIOHATHE KOH(POPMHOTO 0TOOpaXeHus, IPOoOHO-IMHEeHbIe QPyHKIMH U GyHKIUHN JKyKOBCKOTO;
- TeopeMy PuMaHa o KOHPOPMHOI SKBHBAaJICHTHOCTH OJJTHOCBS3HBIX 00JIaCTe;
- pelleHHe Kiaccuueckoil 3amadun Jupuxie nns ypaBHeHMs Jlamuiaca Ha IIOCKOCTH METOIOM
KOH(OPMHBIX OTOOpasKEHUA.
YMETb:



- TPEACTaBIATH PETYIApHYI0 (YHKLHNIO, OTIPENEIICHHYIO B KOJIbIIE, B BUAE CyMMBI psja Jlopana;
- HaxXOAWTh U UCCIEIO0BATh H30JIMPOBAHHBIC 0COOBIE TOUKH (DYHKIHH;
- TPUMEHSTb TEOPUIO BBIYETOB JJISl BBIYMCICHHS WHTETPajioB, B TOM YHUCIE M HECOOCTBEHHBIX
WHTETPaJioB OT QYHKIMI JEWCTBUTEILHOTO TIEPEMEHHOTO;
- HaxoauTh (PYHKIHUH, OCYIIECTBISIOMNE KOHPOPMHBIE OTOOpaKEHUS 3a1aHHBIX 00JIacTei;
- TIPUMEHATh METOJ KOH(POPMHBIX OTOOpaXKeHWH NHpH pelieHuu 3axadu Jlupuxmie anst ypaBHEHHS
Jlamutaca Ha TIOCKOCTH.

BIIAJIETh:
- METOAAMM KOMIUIEKCHOTO aHajiu3a, MPUMEHSEMBIMH IPU BBIYMCICHWM HHTErPajoB C IOMOIIBIO
BbIYETOB;
- METOAaMM KOMIUIEKCHOTO aHaju3a, NPUMEHSEMBIMH IpPU PEIICHHH 3aAad THIPOAMHAMUKH,
a’pOIMHAMUKY, MAaTEMATHYECKON (DPU3UKH U JIp.

4. Conep:xanue TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIiInHbl (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUeOHBIX 3aHATHH

TpymoeMKOCTb IO BHJAM Y4eOHBIX 3aHATUH, BKITIOUAs
CaMOCTOSTENIbHYIO padoTy, Jac.

Ne Tema (pa3znein) AMCUUTUIMHBL
Camocr.

Jlextiun | Cemunaper | JlaGopat. paGoOTHI pabora

OnemeHTapHble (DYHKIUH KOMIUIEKCHOTO
MepeMEeHHOro, ux AudQepeHInpyeMocTb
U UHTIEIPUPYEMOCTb 110  KOHTYDY.
YenoBuss Komm-Pumana. Teopema 00
oOpatHoW  (GyHKIMKM. MHOTO3HAYHBIE
¢yHkuuu. [maBHBIE peryssipHBIE BETBU
¢yuknuii. Marerpanpaas Teopema Komm.
Unrerpansuas popmyna Komru.

2 WNurerpansHas Teopema Komm. 9 6 15

Crenennbie psabl. Pan Teiopa mis
3 perynsipuoii ¢ynkuuu. Psam Jlopana mns 9 6 15
peryssipHoOi GYHKIHU B KOJIBLIE.

4 UzonmupoBannbie 0co0bIe TOYKH. 3 4 15
Brruetsl. Berancienue nHTerpaios.
[eoMeTpuyeckre NPUHIMIBI PETYISPHBIX

5 ¢ynkuuii. Kondpopmusie oToOpaxeHus B 10 8 15
pacuIMpeHHON KOMIUIEKCHOH TIOCKOCTH.

Nroro gacos 45 30 75

ITonroToBka k 3K3aMeHy 30 gac.

OO01mas TpynoEMKOCTh 180 yac., 4 3au.en.

4.2. CopaepxaHue IUCHUILTAHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemecrtp: 5 (Ocennmii)

1. DnemenrtapHbie (YHKIMH KOMIUIGKCHOTO TIEPEMEHHOT0, WX JTUGPEpeHIUpyeMOCTh U
HHTETPUPYEMOCTh 10 KOHTypy. YcnoBus Kommu-Pumana. Teopema 00 oOpatHOil ¢yHKUIMH.
MHoro3Haunble (yHKIUU. [J1aBHBIE perynsipHbie BeTBU (yHKud. MHTerpanbHas Teopema Komrm.
Unrerpansuas popmyna Komu.




1.1. KomnuekcHble yucna. Pacmmupennas xomriuiekcHas 1uiockocth. Cdepa Pumana.
[TocnenoBarensHocTd U panbl. lloHsATHE (YHKIMM KOMIUIEKCHOTO IepeMeHHOro. HempepbiBHbIE
(GyHKUIMH.

1.2. JIuddepeHnupoanne 1mo KOMIDICKCHOMY TepeMeHHOMY. YcioBusi Komu--Pumana. [lonsitue
byHKIMH, perynsapHoi B o6mactu. ConpsipkeHHbIE TapMOHNYECKHEe (PyHKINHU IBYX HEPEMEHHBIX.

1.3. OneMeHTapHbie (YHKIMM KOMIUIEKCHOTO TIEPEMEHHOTO: CTETeHHAs, paloHaIbHas,
MokaszareibHass M  TPUTOHOMETpHYECKas, HX cBoiictBa. Teopema 00 oOparHOl ¢yHKUMU
(HEeBBIPOXKACHHBIN ciydvaii). [loHsTHE 0 MHOTO3HAYHON (DYHKIIUU U €€ PETYISPHBIX BETBsIX. [ TaBHBIE
peryssipHble BETBH MHOTO3HAYHBIX (DYHKLIUH.

1.4. MuTerpupoBaHrne O KOMIUIEKCHOMY IepeMeHHOMY. MHTerpanbHas Teopema Komm s
peryispHBIX (QYyHKIMH (JOKA3aTeNbCTBO IS CIydas KyCOYHO-IIAJKOIO KOHTYpa B OIHOCBSI3HOM
obnactu). WnterpanpHas ¢opmyna Komm (unrerpan Komwm). HWuterpan tuma Komm, ero
PETyJSIPHOCTD.

1.5. [lepBooOpaznas. JlocTtarouHoe ycloBHE CYIIECTBOBaHHS —IepBooOpa3Hoi. Dopmyna
Hrrorona--Jleitonuna. Teopema Mopepa.

1.6. Ilpupamenue aprymeHTa z BIOJb IIAJKOTO KOHTYpPa, €r0 MHTETPaJIbHOE MPEACTABICHHUE U
cpoiictBa. [Ipupamenue aprymenta ¢yHknuu f(z) BAOJIb HEMPEPHIBHOIO KOHTYpa U €ro CBOWCTBA.
OOummii BuA peryaspHbIX BeTBEH MHOTrO3HAuyHBIX (YHKUMH W B OIHOCBSI3HOW oOnactu, He
cojiep Kaliei Hyss. YCIOBHSI CYIIECTBOBAHWS M OOIIMH BUJ PETYSIPHBIX BETBE MHOTO3HAYHBIX
(GyHKUIUH.

2. NurerpansHas Teopema Komm.

Unterpanshas Tteopema Kommu. MWarerpampnas ¢opmyna Komm. HWarterpan Tuma Komm.
[lepBooOpazHas.

3. Crenennbie psnel. Psn Teitmopa mns perynsipnoii ¢yHkumu. Psn Jlopana mnst perynsipHoi
(YHKLINU B KOJIBLIE.

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

4. HSOJ’IHpOBaHHBIG 0co0bIe Touku. Briuetsl. BerunciacHue HUHTCTPAJIOB.

3.1. U3onupoBaHHble 0COOBIE TOYKM OAHO3HAYHOIO XapakTepa, ux kiaccuduxauua. OnpeneneHue
xapakTepa 0co00# TOYKH 1Mo raBHOMW YacTH psfa JlopaHa.

3.2. Beruetsl. Boruncnenue nHTErpasioB ¢ moMoIbio Ber4eToB. Jlemma XopraaHa.

5. TeomeTpuyeckre MPUHITUIEI PETYISApHBIX GyHKIMH. KoHbOpMHBIE 0TOOpaXXeHUsT B PACIIHPEHHOMN
KOMILJIEKCHOM MIIOCKOCTH.

5.1. Jlemma 06 otkpsrtocTu. [IpuHnun coxpanenus ooiaacti. OQHOTUCTHOCTh U MHOTOJIMCTHOCTD B
ManoMm. [lpuHiun makcumyma mozmyins peryiasipHoil ¢GyHkumu. [IpyHIMI MakcMMyMa U MUHHMYyMa
rapmMonnieckoit pynkium. Jlemma IllBapiia.

5.2. TeomeTpudeckuil cMbICI MOJAYNsE W apryMeHTa mnpou3BoaHoi. [loHstne koHGOPMHOTO
0TOOpaKeHHS B PACIIMPEHHON KOMILJIEKCHON 00JacTu.

5.3. poGHo-nnHeiHbIe PYHKINH U MX CBOWCTBA.

5.4. KondopmHBIE 0TOOpaXKEHHS C MIOMOIIBIO dNIeMeHTapHBIX QyHKIMH. DyHK1ms JKyKOBCKOTO U ee
cBoiicTBa. Teopema Pumana o KoH(GOPMHON 3KBHUBAJIEHTHOCTH OJHOCBA3HBIX 00JacTed W MPUHLUI
COOTBETCTBUS TpaHul] (0e3 J0Ka3aTenbCTBa).

5.5. Teopema o ctupanuu paszpesa. [[puHIHI CUMMETpHUH TPH KOHQOPMHBIX OTOOpaKEHUSIX.

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



VYuebHas ayquTopHsi, OCHAIlEHHAs! MYJIbTUMEANAIIPOSKTOPOM U KPAHOM.

ObecrieueHue caMOCTOSTENIHHON paObOThl - HadUuMe Y4eOHUKOB U 3a1auHUKOB 10 Kypcy TOKII B
OnbIMOTEKE MHCTUTYTA, JOCTYN B IHTEpHET 1151 MOydYeHus BCIIOMOTaTelIbHOTO yuyeOHOro Marepuaa
Ha caiite Kadenpbl BbICIIEH MaTeMaTUKH.

6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHOBHas JIuTEparypa

1. Teopus GpyHKIIMIT KOMITIEKCHOTO NepeMeHHoro [Teker] : yueb. mocobue asst By30B / M. U.
[abynuHn, 0. B. CunopoB .— 3-e uzn., ucnp. u gon. — M. : Jlaboparopwus 3Hanwmii, 2016 .— 300 c.

2. Kypc nexnuii o Teopuu QyHKIHNA KOMIUIEKCHOTO iepeMeHHOoTo [TekcT] : yueb. mocobue st By30B /
E. C. IlonoBunkun .— M. : ®usmarkuura, 2003 .— 208 c.

3. COopHuUK 33124 110 TeopuH GyHKIMK KoMIuiekcHoro nepemenHoro [Tekct] / M. W. [lla6ynun, E. C.
[Monouukun, M. U. Kapnos - M.BMHOM. JIa6. 3nanmii,2018

[MonosunkuH, E. C. Teopust pyHKIMiA KOMIUTEKCHOTO TIepeMeHHOTO [Tekct] : yuebnuk ais By3oB / E. C.
[MomoBunkua .— M. : UH®PA-M, 2018 .— 254 c. — (Briciiee obpazoBanue: bakanaspuar). -
Bubmuorp.: c. 250. - TIpenM. ykas.: c. 251-253. - ISBN 978-5-16-013608-0 (B niep.) .— IlonHbIi TeKCT
(Hoctyn u3 cetu MOTU / Ynanennslit focrymn).

JomnonHutenbpHas auTeparypa

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

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS1 OCBOCHUS] JUCUHMILIUHBI (MOLYJIs1)

1. http://univertv.ru/video/matematika/ OTKpbITBII 00pa3zoBatenbHbIi Buaconopran UniverTV.ru.
O0pazoBarenbHble GUITEMBI Ha Pa3IHUYHbIC TeMbI. JISKINH B BEAYIIUX POCCHICKUX U 3apyOeKHBIX
By3ax. Hay4uHas KoH(epeHIHs nin HayqHO-TIOMYJIIpHAs JISKIHS 110 HHTEPECYIOIIEMY Bac BOIIPOCY.
2. http://www.iqlib.ru/ Snekrponnas 6udnuoreka [Qlib o6pazoBarenbHBIX U
MPOCBETUTENhCKUXU3aHU. O0pa3oBaTenbHBINA pecypc, 00BEIUHSIOMUN B ceOe
WHTEPHET-0MOINOTEKY H MOJIh30BATEILCKAE CEPBUCHI ISl TIOHOIICHHOM paboThl ¢ OMOINOTEYHBIMU
dbongamu.

CBOOOIHBIN JOCTYIT K ANIEKTPOHHBIM Y4eOHUKAaM, CIPABOYHBIM M yUEOHBIM MOCOOMSIM. AyIUTOpHs
anekTpoHHoU 6ubnuoreku IQlib — cTyneHThl, npenonaBareny y4eOHBIX 3aBEJCHUN, 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 oOpazoBanue. Karanor oOpa3oBareinbHBIX peCypCoB.

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

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCuMILINHe (MOIYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

Ha nexiuoHHbBIX 3aHATHIX UCTIONB3YIOTCSA MYJIBTUMEIUITHBIE TEXHOIIOTUH, BKITIOYas IEMOHCTPALIUIO
Npe3eHTALUN.

Z[J'IH KOHTPOJISI U KOPPCKIINHN 3HAHUH O6yLIaIOH_II/I€C$I MOTYT UCIIOJIb30BATh KOMIIBFOTCPHOC
TECTUPOBAHUC, B TOM YUCJIC HA ITOPTAJIC WWW.I-exam.ru.

B mporecce caMocTosTENEHON pa00Thl 00YJaIOIIUXCS BO3MOYKHO UCIIOJIb30BAHUE TAKUX TPOTPAMMHBIX
cpencts, kak Mathcad, Scilab u mp.

9. MeToauyeckue yKazaHusi AJis1 00y4ar0IIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)



CryneHT, n3ydarouuii Kypc Teopun (yHKIUNH KOMIUIEKCHONH HMEpEeMEHHOM, OKEH ¢ OOHOW CTOPOHBI,
OBJaJeTh OOLIMM MOHATUHHBIM ammapaToM, a C APYroil CTOPOHBI, JODKEH HAyYUThCS NPUMEHSTH
TEOPETHUYECKUE 3HAHMSI HA TIPAKTHKE.

[Ipu M3ydYeHHMH TEOPETHUECKOro MaTrephalia CTYACHTY HEOOXOOMMO BOCCTAHOBUTH 3HAHHA IO KypCy
MaTeMaTHYECKOro 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 (PYyHKIMI KOMIUIEKCHOW W BEIIECTBEHHOMN MMEPEMECHHBIX.

OCHOBHBIM OOBEKTOM H3yuYeHMs SBISETCS ToiloMopdHas (peryinspHas) B HEKOTOPOM Kpyre
KOMIUIEKCHOM TJIOCKOCTU (DYHKLHUSI KOMIUIEKCHON IIepeMeHHOM u ee cBoHCTBa. [I0CKONbKY CyIecTBYIOT
HECKOJIbKO JKBUBAJICHTHBIX OIpeAeTeHUil roJoMopdHOi B Kpyre GYHKIHMH, PEKOMEHAYETCS IpU
W3yYEHHUH MIpeaMeTa MPUACPKHUBATHCS OHOTO OCHOBHOTO MCTOYHHKA (JIy4Ile — Kypca JIEKIHH).
VYeneniHoe ocBoeHHE Kypca TpeOyeT HanpspKEHHOM caMOCTOATENbHOM paboThl ctynenTa. B

porpamme Kypca IpuBeACHO MUHUMAIILHO HE00X0AUMOE BpeMsl st pabOThI CTy/IeHTa HaJl TEMO.
CamocrosiTenbHas padoTa BKIIIOUAET B ce0s:

— YTEHHE ¥ KOHCIIEKTUPOBAaHNE PEKOMEHOBAaHHOMN JINTEPATYPBI,

— npopaboTKy yueOHOro marepuasa (1o KOHCIEKTaM JIEKIUH, yueOHOI 1 HayuyHOW IuTeparype),
MOJTrOTOBKY OTBETOB Ha BOIPOCHL, IPEAHA3HAYEHHBIX JUISI CAMOCTOSITEILHOTO U3y4EHUS,
JIOKa3aTeJIbCTBO OTACIBHBIX YTBEPKICHU, CBOMCTB;

— pelieHue 3a/1a4, IpeAaracMbIX CTYIEHTaM Ha JIGKUUAX U IPAKTUYECKUX 3aHATHSIX,

— MOATOTOBKY K NMPaKTHYECKUM 3aHATHIM, KOJJIOKBHYMaM, S9K3aMeHY.

PyKoBOACTBO M KOHTPOJIb 38 CAMOCTOSITEILHOM paboTOl CTyneHTa OCyIeCTBIIsIeTCS B popme
WHAWBHUIYaJIbHBIX KOHCYJIBTAIUM.

[loka3zarenem BianeHUs MaTepUANOM CIYXHT yMEHHUE pemiarh 3aaadd. Jias GopMupoBaHUS yMEHHS
INPUMEHATh TEOPETHUYECKHE 3HAHMUS Ha MPAKTHKE CTYIEHTY HEOOXOIMMO PEelIaTh KaK MOXKHO OoJblie
3agay. [Ipu pemenun 3a1a4 Kaxaoe 1eHCTBIE HEOOXOAUMO apryMEHTUPOBATh, CChUIAsACh HA U3BECTHHIC
TEOPETUUECKUE CBEJICHMUS.

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

OOBIYHO NPUICPKHUBAIOTCA CIIEAYIONIEH CXeMbl: U3yUYeHHe MaTepuaja JCKIUH 10 KOHCIIEKTY B TOT K€
JIeHb, Korna Obuta nmpocnymana nekius (10-15 MuHyT); moBTOpEeHHE MaTepuaia HakaHyHe CIeqyoIei
nexuun (10-15 MunyT), mpopaboTka yueOHOro Marepuasa 1o KOHCIIEKTaM JIEKLIUH, y4eOHON 1 Hay4HOH
JUTeparype, IOAroTOBKA OTBETOB HA BOIPOCHI, IIPEIHA3HAUEHHBIX JUIsl CAMOCTOSITENIbHOrO u3yueHus (1
yac HeNeNl0), MOArOTOBKA K IMPaKTHYECKOMY 3aHATHIO, pemeHue 3amad (1 dac). BaxnHo moOuThCS
[IOHMMaHMUs H3y4yaeMOro Marepuana, a He MEXaHWYEeCKOro ero 3amnomuHanus. [lpu 3arpynHeHun
W3yYEHUs] OTHENBHBIX TEM, BOIMPOCOB, CIEAyeT oOpamarbcs 3a KOHCYIbTAMSAMH K JIGKTOPY HIIH
[IPENIOIaBaTeNI0, BEAYIIEMY [IPAKTUUECKUE 3aHSITHUS.

OO0s13aTennbHBIM TPEOOBAHUEM SIBIISIETCSl BBIIOJHEHUE JOMAITHUX PabOT, KOTOphle OQOPMIISIOTCS B
CHelHaIbHO OTBEIEHHON ISl 3TOTO TETPAAX M CUCTEMATHUECKH CAAIOTCA Ha MPOBEPKY.
[IpomexxyTOuHBIE KOHTPOJIb 3HAHWH NPOBOAMTCS B BHJE NHCHMEHHBIX KOHTPOJBHBIX paboT, Ha
KOTOpBIX CTYAEHTY IIpe/ularaercs IUCbMEHHO OTBETUTh Ha TEOPETHMUYECKUN BONPOC U PELIUTH
HECKOJIbKO 3a7a4 [0 3a4eTHOM Teme, a TaKXe CTYICHTY B XOIE OCBOCHHUS Kypca HEoO0XOIMMO
BBIITOJIHUTh TPH JOMAIIHUX MHIUBHIYAIbHBIX PA0OTHI C UX MOCIEAYIOIIEH 3alUTOM:

1. «Kommnekchsle uncna. ['onomopdusie GyHKINM, UX TpeacTaBiIeHue B Buae paaoB. OcoOble TOUKH
OJHO3HAYHOTO XapakTepa U UX Kiaccu(ukamus.»

2. «BplueTsl W BBIYMCICHHWE WHTETPaJOB. PeryispHble BETBM MHOTO3HAYHBIX (YHKUMH U HUX
pasnoxenue B psaasl Teinnopa u Jlopana. [Ipunnun aprymenTta u reopema Pyie.»

3. «Kondopmusie orobpaxkerus. [IpuHIUI CHMMETPUH.)»

Homn. nmureparypa:

1. TopsitnoB B.B. Kypc nekuuii mo teopuu (GyHKIMH KOMIUIEKCHOTO TepeMeHHOro.- Bomrorpan:
N3narenscTBo Bonrorpaackoro rocynapcTBEHHOTO yHUBEpenuTeTa, 1998.-124 c.

2. JlaBpentbeB M.A., lllabatr b.B. Jlekuuu mo teopun QpyHKIMA KOMIUIEKCHOTO NMEpPEMEHHOro. — M.:
Hayka, 1973,1987.

3. Cupnopos 10.B., ®enoprok M.B., [llabynun M.U. Jlekuuu 1o Teopuu (QyHKIHA KOMITJICKCHOTO
nepeMmenHoro. — M.: Hayka, 1982, 1989.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

M0 HANPABJIEHUIO: WHupopmaTrka ¥ BEIYACIUTEIbHAS TEXHUKA

npouiIb MOATOTOBKH: [IporpammHast HUHXCHEPHS
nepezioBas HHXKCHEepHasH IIKOJIa PATHONTOKAIUY, PATUOHABUTAIIMN U TPOrPAMMHOMN
WH)KEHEPUN
kadeapa BbICIICH MaTeMaTUKN

Kypc: 3

KBaTuuKanus: Oakanasp

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

E.C. ITonoBunkuH, A-p ¢us.-mar. HayK, npodeccop, mpodeccop
A.A. XacaHoB, KaHJl. pU3.-MaT. HAYK, JOLCHT, JIOI[CHT

B.B. I'opsiinos, a-p ¢u3.-mMat. HayK, npodeccop

M.U. Kapnos, kana. ¢pu3.-Mart. HayK, JOLECHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 Criocoben oCyIIecTBISATh MTOUCK,
KPUTHYECKUI aHAJIM3 U CUHTE3 HH(POPMALHH,
NPUMEHSATh CUCTEMHBIH MOXO/ sl PEIICHUS
MOCTABJICHHBIX 33]1a4

VYK-1.1 Ananusupyet 3aaady, BBIAEISSA 3Tallbl €€ PelIeHus,
JeMCTBUS IO PELICHUIO 3a1a91

VYK-1.2 HaxomuT, KpUTHYECKH aHAIM3UPYeT U BbIOMpaeT
nH(pOpMaIINI0, HEOOXOMUMYIO ISl PEIeHHUs TTOCTaBICHHON
3a1auu

VYK-1.3 PaccmarpuBaeT pa3nuyHbBIE BapUaHTHl PELICHUS
3a[a4M, OLICHUBACT WX MPEUMYILECTBA U HEAOCTATKH

YK-1.4 I'pamotHO, JIOTUYHO, apryMEHTUPOBAaHHO
(dhopmupyeT cOOCTBEHHBIE CY)KICHHS U OLIEHKH

YK-6 CriocoGeH ynpaBisTh CBOUM BPEMEHEM,
BBICTPAMBAaTh U PEAIN30BbIBATH TPACKTOPHUIO
cCaMOpa3BUTHS Ha OCHOBE NPUHIIUIIOB
00pa3oBaHMs B TeUEHUE BCEH KU3HU

VK-6.2 CrnocoOeH  MIaHHpPOBaTh  CaMOCTOSTENBHYIO
NeSITeIbHOCTE B pEUICHUH NPOo¢eCCHOHAIBHBIX —3a]ay;
MOZABEPraTh KPUTUYECKOMY aHAJIM3y HPOJENaHHYyI0 padoTy;
HAXOIUTh W TBOPYECKH MCIOJIB30BAaTh UMEIOLIUICS OIBIT B
COOTBETCTBUH C 3a/1a4aMU CaMOPa3BUTHS

2. Iloka3aTe/in OLIEHUBAHUA KOMITETEHIU

B pesynbrare uzyueHwst nuctmiinHbl «Teopus (YHKIHUH KOMIUIEKCHOTO TIEPEMEHHOTO» OOyJaromuiics

JIOJDKEH:

3HAThb:

- ycnosus Komm-Pumana, uarerpanbayto Teopemy Ko, naterpansayto hopmyny Komu;
- KPUTEPUH peryasipHocTH (yHKUMi: Teopembl Mopepa u Beilepmrpacca, mnpeacraBieHue
perynspHoi (yHKIMM, 3aJlaHHOM B KOnlblle, B BUAE CyMMblI psija JlopaHa; THIBI HM30JMpPOBAaHHBIX

0COOBIX TOYEK;

- TIOHSITHE BBIYETA B H30JIMPOBAHHON 0COOOH TOUKE;

- TeopeMy Komm o BEIYMCIEHNH HHTErPAJIOB YEPE3 CYMMY BBIUETOB;

- TIOHSITHE PETYJSIPHON BETBU MHOTO3HAYHOU (PYyHKITUM;

- TOHATHE KOH(POPMHOTO 0TOOpaXeHus, IPOOHO-IMHEHHbIe PyHKIMH U GyHKIUHN JKYKOBCKOTO;

- TeopeMy PuMaHa o KOHPOPMHOI SKBHBaJICHTHOCTH OJTHOCBS3HBIX 00JIacTe;

- pelleHHe Kiaccuueckoil 3amadun Jupuxie nns ypaBHeHMs Jlamuiaca Ha IIOCKOCTH METOIOM

KOH(OPMHBIX OTOOpaKEHUA.
yMeThb:

OpCACTABJIATH PCTYIAPHYIO (bYHKI_H/IIO, OMMPCACIICHHYIO B KOJIBLIC, B BUAC CYMMBI pAJiad J'IopaHa;

- HaxXOAWTh U UCCIEI0BATh H30JIMPOBAHHBIC 0COOBIE TOUKH (DYHKIHH;

- OPUMEHSTb TEOPHUIO BBIYETOB JJISl BBIYMCICHHS WHTETPajioB, B TOM YHUCIE M HECOOCTBEHHBIX
WHTETPaJIOB OT (QYHKIMI JEWCTBUTEIHLHOTO TIEPEMEHHOTO;

- HaxoauTh (PYHKIUH, OCYIIECTBISIOMINE KOHPOPMHBIE OTOOpaKEHUS 3aJaHHBIX 00JacTei;

- TIPUMEHATh METOJ KOH(POPMHBIX OTOOpaXKeHWH NpH pelieHuu 3axadu Jlupuxmie ans ypaBHEHHS

Jlaruraca Ha IIOCKOCTH.
BJIaJeTh:

- MCTOAaMH KOMIUICKCHOI'O aHaJIn3d, HNPUMCHACMBIMU IIPHU BBIYHUCICHUN HUHTCIPAJIOB C ITOMOIIBIO

BBIUCTOB;

- MCTOJaMH KOMINICKCHOIO aHallk3a,

MNPpUMCHACMBIMU TIpU PCHICHUM 3aJa4 TUAPOJWHAMUKH,

a’pOIMHAMUKY, MAaTEMATHYECKON (DPU3UKH U JIp.

3. IlepeyeHb THNOBLIX (IPHMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKyIleMy KOHTPOJII0

Texkymuii KOHTPOIb OCYIIECTBISICTCS HAa OCHOBe OamnpbHO-peliTuHroBoit cuctembl (BPC) onenku
3HaHWK 10 u3y4aemMod mucuuiuiiHe. BPC y4YuThIBaeT BBINOJHEHHE CTYIEHTAMH COBOKYITHOCTH
JOMAIHUX 3aJaHUMl ¥ KOHTPOJBHBIX pPabOT B COOTBETCTBMU C Yy4eOHbIM IUIaHOM. JlaHHBIE O
MOCEIIAEMOCTH U TEKyIIeW YCIeBaeMOCTH BHOCSTCS MPENOAABATeISIMU B CIICIUAIBHBIC KYPHAIIBI U

yuutbiBatorca B bPC.

CemecTpoBasi KOHTpOJIbHAsT PabOTa MPOBOAMTCS B CepEeIMHE OCEHHETO CEMEeCTpa, SIBISIETCS OIHOW U3
(hopM TEKyILIEero KOHTPOJIsl YCIEBAEMOCTH 0 M3y4aeMol AucUUILInHE ¢ yueToM B BPC.



Texymuii KOHTPOJIb HA OCHOBE JOMAIIHUX 3a/IaHUH OCYIIECTBIISICTCA B TEUEHUH Y4eOHOro 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 NPENofaBaTelsl W HaHUcaTh KOHTPOJIBHYIO padoTy 1o
3a/IaHUI0, TI0 KOTOPOU MPOBEPSIOTCA 3HaHWE MOHATHN M YTBEPKIAEHHUH IO TEMaM C1aBaeMOro 3alaHus
U YMEHMIO pelliaTh 3a/lauu.

Bo Bpems BBINOMHEHUS KOHTPOJIBHOM pabOThl HENb3sl MOJNB30BATHCS IOMOINBIO JPYTHX JIMIL,
BBIUYMCIIUTEIBHON TEXHUKUA U MOOUIILHBIMH TeIePOHAMH.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBeACeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0y4yarommxcst

JuddepennmpoBanue QyHKIUH 10 KOMIZICKCHOMY TIEPEMEHHOMY.

Yenosust Komu-Pumana.

Teopema 06 oOparHOW GYHKIWH.

WurerpansHas Teopema Koy 11st peryssipHoii (yHKIIMK B OHOCBSI3HOM 001acTH.
Wnrerpansuas popmyna Komru.

Wurerpan Tuna Komw u ero cBoiicTaa.

Psin Tetinopa. Paznoxkenue peryssipHoii (YHKIIUN B CTETICHHOHN Psil.

Teopemsl Beliepmpacca.

00 NG AW

. Paznoxenue B psa Jlopana GyHKIWU, peryssipHON B KOJblle. ENMWHCTBEHHOCTh Pa3OKEHUsI B PsijI
Jlopana.

10. Teopema eMHCTBEHHOCTH PETYJIAPHON (PYHKIIUH.

11. Tlonstue mepBooOpa3HoOii. JlocTaTouHOE yCIIOBHE CYIIECTBOBAHUS IMIEPBOOOPA3HOM Y HETIPEPHIBHOM
¢ynkunu. @opmyna Hetorona- Jleibuuia.

12. Teopema Mopepa. Teopema o ctupaHuu paspesa.

13. Knaccudukanys N30JMpOBAHHBIX 0COOBIX TOUEK OHO3HAYHOTO XapaKTepa MO CTPYKType TIIaBHOU
YacTH JIOPAHOBCKOTO PA3JIOKCHUS.

14. Teopema o BbIYeTax. BrruuciieHne HECOOCTBEHHBIX WHTETPAJOB C MOMOIIBIO BbIUETOB. Jlemma
Kopnana.

15. O0muii BUa peryisapHbIX BeTBEH MHOTO3HAYHBIX ()YHKIIMH W B JHOCBSI3HOU 00O1acTu.

16. Kputepuii BblieneHus peryasipHbIX BeTBeH MHOTO3HaYHON (YyHKIMHM B 3aJlaHHOW 001acTd, HUX
oOmmii BUA.

17. HepasenctBo Komu st koapduuumenton psana Jlopana. Teopema JlnyBuinis.

18. Ilpunuun aprymenra. Teopema Pyme. OcHoBHast Teopema anreophl.

19. Tlonstue ananurmueckoil ¢GyHkuu. OcoOble TOYKM aHATUTHYECKUX (QyHKOmA. Teopema
Komu-Anamapa.

20. TeomeTpudeckuii CcMBICT MOAYIS M apryMeHTa mpou3BogHoW. [loHsATHE KOH(POPMHOTO
0TOOpaXkeHHs B 00JIACTH HA KOMILIEKCHOH MtockocTH. Kpurepuit koHpOpMHOCTH B TOUKE.

21. Tlonstre kOH(MOPMHOTO OTOOpaKEHUS B pacIIUpEeHHOW KomIulekcHoW. Teopema Pumana o
CYLIECTBOBAaHMH KOH(POPMHOTO OTOOPaKEHHUS U MPUHIUI COOTBETCTBUSI IpaHuLl. (0e3 10Ka3aTeIbCTBa).
OO0t BU KOHPOPMHOTO OTOOpaKEHMSI SAMHUIHOTO Kpyra Ha ceOsl.

22. JIpoOHO-nuHeiiHast GYHKIUS U €€ CBOWCTBA.
23. @ynk1ms JKyKoBCKOTO U €€ CBOMCTBA.
24. KongopmHusle 0TOOpaXkeHus, OCYIIECTBIAEMbIE CTETICHHON U SKCIIOHEHIINAILHOM (DyHKIUSAMH.

25. Knaccuueckas 3amaua Jupuxie s ypaBHenus Jlammaca. EnuHcTBEHHOCTH pemienus. MHTerpan
Ilyaccona nins xpyra.

Kpurepun oneHuBaHus
Onenka «ormmuHo (10)» BeIcTaBIAeTCs O0O0yyaloOmeMycsl, €Clid OH IIOKa3aJl BCECTOPOHHUE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHSTh UX Ha MPAKTHKE NP PElICHUH KOHKPETHBIX 3aa4, CBOOOTHOE U PaBUIbHOE 0OOCHOBaHHE
MPUHATHIX PEIIEHUN;



olleHka «omM4HO (9)» BBICTaBNUSETCS OOYydYalONIEMyCs, €CJIM OH I0Ka3aJl BCECTOPOHHHE,
CHCTeMaTH3HPOBaHHbIC, TTyOOKHE 3HAHUS y4eOHOW MPOrpaMMbl TUCHHUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHATh X Ha NPAKTHKE MPU PeIIeHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
NPUHATBIX PEHICHUH, HO MPH STOM OBUIM JOMYIICHBI HEOOJBIINE HETOYHOCTH, KOTOPHIC OBLIH
CaMOCTOSATEJIEHO OOHAPYKEHbI U HCIIPABIICHBI;

OllcHKa «OTIMYHO (8)» BBICTABIsETCS OOydYaIONIEeMyCs, €CJId OH [IO0Ka3aJl BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIC, TIyOOKHE 3HAHUS y4eOHOW MPOrpaMMbl TUCLHHUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHATh X Ha NPAaKTHKE MPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
NPUHATBIX PpEIICHHWH, HO TPH 3TOM OBUIM JOMYIIEHBI HEOONBIIME HETOYHOCTH, KOTOPBIE IIOJICE
yKa3aHus 3K3aMeHaTopa ObUTH CaMOCTOSTEIbHO UCIPABIICHBI;

OLIEHKa «xopomIo (7)» BBICTABISIETCS 00yYarOmEeMyCsi, €CJIM OH TBEPJIO0 3HAET MaTepHrall, FPaMOTHO H 1O
CYIECTBY H3JaraeT €ero, ymeeT IPHUMEHATh IOJy4YEeHHbIC 3HAHMA Ha IPAKTUKE, HO [OIYCKaeT
HETOYHOCTH B OTBETE HJIH JEIaeT HeCYIIeCTBEHHbIC OIIMOKY MPH PEIICHUH 3a/1a4;

OLICHKA «X0pomIo (6)» BBICTABISIETCS 00yUaromeMycsl, €CJIM OH TBEPJO 3HAET MaTepHual, IPaMOTHO U MO
CYIIECTBY H3JIaraeT ero, yMeeT IpPHUMEHSATh IOJy4YCHHbIC 3HAHHS Ha IPAKTUKE, HO JOIMYCKaeT
HeOOoJIbIINE OMMOKK B OTBETE ¥ (WJIN) TIPH PEIICHUY 3a]1a4;

OLICHKA «XOpomIO (5)» BBICTABISIETCS 00yYarOMEeMyCsl, €CJIM OH TBEPJO0 3HAET MaTepHrall, IPaMOTHO H 1O
CYIIECTBY H3JIaraeT €ro, yMeeT NpPUMEHATh IIOJyYeHHbIE 3HAaHMS Ha IPAaKTHKEe, HO OTBEYaeT
HEYBEPEHHO U (WJIN) JOMYCKAeT OUIMOKY MPH PEIICHUH 3a/1a4;

OLICHKA «YIOBJETBOPHUTENHHO (4)» BBICTABISIETCS OOydaromeMmycs, MoKaszaBlieMy (parMeHTapHbIH,
pa3po3HEHHBIH XapakTep 3HAHWH, HETOYHbIe (OPMYIHPOBKH 0a30BBIX MOHITHH, HAPYIICHUS
JIOTMYECKOM TIOCIIEA0BATEIFHOCTH B U3JIOKEHUH ITPOTPAMMHOTO MaTepuasa, €CIi PU 3TOM OH BJIaJeeT
OCHOBHBIMHU pa3zielaMu y4eOHOM MporpaMmbl, HEOOXOAUMBIMHU JIJIsl JaJbHEHIIEro 00y4eHnsT 1 MOXKET
NPUMEHSATH MTOJTYYCHHBIC 3HAHU 110 00pasily B CTaHAapPTHON CUTYAIINH;

OLICHKA «YIOBJETBOPHUTENBHO (3)» BBICTABISIETCS OOy4aromemycs, MoKaszaBlieMy (parMeHTapHbIH,
pa3po3HEHHBIH XapakTep 3HAHWH, HETOYHbIE (OPMYIHPOBKH 0a30BBIX MOHITHH, HAPYIICHUS
JIOTMYECKOW TOCJEOBAaTEIbHOCTH B H3JIOKEHUH IPOrPaMMHOTO MaTepHaja, He BIaJCIoIeMy
HEKOTOPBIMH pasJieslaMi y4eOHOW HpOorpaMMbl, HO YMEIOIIEMY HPUMEHSATh MOJy4YeHHBIC 3HAHUS 10
o0pasily B CTaHJapTHOM CUTYyaluy;

OLICHKA «HEYIOBJIETBOPUTEIBHO (2)» BBICTABIACTCS OO0ydYaroIEeMyCs, KOTOPBIM HE 3HAeT OoiblIeh
YaCTH OCHOBHOTO COZEPXKaHMS Y4e€OHOM HporpaMMmbl TUCHUIUIMHBI, JOMYyCKaeT rpyOble OMMOKH B
(OpMyITHPOBKaX OCHOBHBIX IMOHATHI JUCIUILTUHBI K HE YMEET UCIIONIb30BaTh MOTY4YCHHbBIC 3HAHUS MTPU
pELICHNH TUIIOBBIX MPAKTUYECKUX 3a71a4;

OLICHKA «HEYJOBJIETBOPHUTENbHO (1)» BhICTaBIsieTcss 00ydaromemMycs, oKa3aBlIeMy MOJHOE HE3HAHHE
y4eOHOI POrpaMMBbl TUCHIUTUTHHEIL.

5. MeTonuueckune MaTepuasbl, onpeaeasonie NPpoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH i, HABBIKOB H
(W1M) oNbITA AESITEILHOCTH

[Ipu npoBeneHUM yCTHOTO 3K3aMeHa 00ydaromeMycsl IpeaoCTaBIAeTCsl OAMH Yac (aCTPOHOMHYECKUN)
Ha 1moAroToBKy. Onpoc obyuaromierocs mo OmieTy Ha YCTHOM JK3aMEHE He JIOJDKEH IPEBBIIATh IBYX
YacoB.

Bo BpCEMs IIPOBCACHUSA 5K3aMCHaA o6y%uomneca MOTYT ITOJIb30BATbHC 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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