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1. OFbEM JUCLUIIAHEI

Beero: 6 3auetHBIX eumm TPyAOeMKOCTH (216 akageMudeckux 4acoB)

Ounas popma obyuenus

Ha Bcro Cemectp

Bun yue6noit paboTel ARCIHIHY 3
AyIHTOpHBIE 3aHsTTHS (Beero 4acoB), 9% 96
B TOM YHCJIe:
Jlexiu 48 48
IIpaxTiyeckue 3ansrus 48 48

ro

Camocrosrenbuas pabora (Bce 120 120
9ac0B), B TOM 4HcIIe;
KonTponsasie paGoTsr - -
Hoxroroska x 3auery, 9K3aMeHy 27 27
Jpyrre Bub camocTosTemb ROk paboTer
(camocrosTenbHOE U3YICHHE TeM (pa3aenon) 93 93
JHCIMILTHHEI)
Bun npomesxyToanoii ATTECTANHH: 9K3aMeH 9K3aMEH
O6mas Tpyroemkocts MHCUHIIHHBI 0 216 216
TPYAOEMKOCTD 110 ceMecTpaM B uacax:

2. MECTO ANCHUATIINHBI
B CTPYKTYPE OBPA3OBATEJBHOII ITPOIrPAMMBI
JMucrunmmnaa «KommekcrEli  anammsy, OTHOCHTCS K 0Gs3aTeNbHOH wyacTy
y4e6Horo 610ka 1.
Kpamxkoe codepaicanue oucyunuHbL. DYHKIEM KOMITeKcHOro TIEPEMEHHOr0 1
OTOOpaskeHHs MHOXeCTB, Tpuronomerpuueckue THIIepOoTHYecKne byHKIHY,

Hnrerpan mo KOMIUIEKCHOMY HEPEMEHHOMY, NpuMeHeHHe BEIETOB, rapMoHH4YecKHe
$yHKUMM HA mOCKOCTY.

KOMIUIEKCHYI0 061acTh

Hucrmmmmna «KoMmekcHbIit  ananusy HeoOXommMas  nucHmmMHa B
(opmupoBanuu MAaTeMaTH4eCKOH KynbTyphI CIienuamncra,



3. INIAHUPYEMBIE PE3YJIbTATDI OBYYEHUSA

Lembio wm3ydeHns mucuummmMubl  sBiseTes nonyveHre  (QyHIAMEHTATBHOIO
06pasoBanus, crI0co6CTBYOMIEr0 Pa3BUTHIO THYHOCTH.

Llens nanHOrOo Kypca — mosHakoMuTh Oyaymmx MareMaTHKOB-TIpHKIATHEKOB C
OCHOBHBIMH (DAKTAMH KOMIUIEKCHOTO AHANM3a: MOHSTHEM AHAITUTHYECKOH (ByHKITHH;
KOHQOPMHEIM ~ OTOGpaskeHHeM, MHTETpaNbHbIM  NpefcTaBieHueM Komw s
AHANATHIECKUX (YHKIHIL, HCIIONB30BaHEeM ero s pasiokeHus QyHKUHH, a TakKe
[PHIOKEHUSIMH KOMIUIEKCHOTO aHAMH3a K BHIYHCICHUIO HHTETrPajloB, THAPO- U
a9PO/TMHAMHUKE, ONEPAIHOHHOMY HCUYUCIIEHHIO.

Komnerenmmu, hopmupyemsie 8 Pe3yIbTaTe OCBOSHHUS JUCIUTITHHEL:

- cnocoGeH HaxomuTh, GopMyIMpoBath K PeIIaTe akKTyalbHBIE H 3HAYMMBIE
IPOOJIEMBI U HCIIOTB30BATE HX B (yHIAMEHTAIbHOM MaTemaTuKe H MeXaHHKe (OITK-1)

B pesynsrare usydenus qucnummas obyuaronuiics 1omKen:
3HATB OCHOBHBIE ACIEKTEI TeOpHH aHamuTHIecKuX Qynkumit; (OTTK-1)

YMeTb BBINONHSTE AeHCTBHS C KOMIIIEKCHEIMY YHMCIIAMH, BBIYHCIIATE 3HAYECHUS
3JIEMEHTAapHBIX (QYHKIH, UCCIEN0BATE CTEIeHHLe PsIIIBI HA CXOAMMOCTE, BBIYUCIISATE
MHTErPaJIbl 10 ONPEIENEHHIO U C TOMOLIBIO Bbr4eToB; (OITK-1)

Baaners undopmarmeit o Pa3s/IMYHEIX IPUTIOKEHUIX KOMIUIEKCHOIO anamusa; (OIK-1)

4. COAEP) KAHUE AUCIHHAIIINHBI
4.1. Y4eGHo-TemaTnueckuii nJIa"
Ounas dopma o6yyenns

KonuvecTso yacos o piman y4eOHbIx
3aHATHH
3aHATHS paboTel

" e [T T
onepayuu nad numuy

e I NI Y
RAOCKOCMU

Konghopmmwie

omobpaoicenus, PyHKyuU
KOMRIeKcHOU 0Onacmu,

Uludp pasgena,
TEMBI
JUACLHMILTHHEI

Haumenopanmue pasnena, Templ
JHCLHIUTHHEI

Py6ex
JHMCUMILTHHBI

Pyéeoc 1

3

Humezpan om Dyuxyuu
KOMnRieKcH020 nepementozo

Yucnogwie u
dyuryuonanvuie PAdblL @
KomniekcHou obnacmy

m‘_

Pybeoc 2



Ilpumenenue  ananumuyeckux 2
P8 Qynxyuii K 3a0auam 3
2UOPOOUHAMUKU
Oowuii umoz: 48 48

4.2. CoaepsxaHue NeKNHOHHBIX 3aHATHIA

upp
pasnena,
TEMBI
{THCLIMITTHHDI

HanmeHoBaHue pasnena,
TeMbI JHCLHUIUIHHbI

Haumenopanue u conep:xaHie Jekiuii

Hopmarus
BPEMEHH, 4aChl

5 cemecmp

48

PI

Komnnexcrhote wucna
U onepayuu Hao HuUMu

KoMmIIeKCHBIE Yncia W onepanuy Hal HHMH,
TEOMETPHYECKOE  HM300paKEHHE MOAYIL H
apryMeHT KOMIIICKCHOTO 9HCIa,
TPUTOHOMETPHYECKAs W ITOKa3aTellbHas (hopma
KOMIIICKCHOTO  uHcia, Qopmyma Diinepa.
Useneuenne kopwst, norapudm. CremeHp c
IIPOM3BOJIEHBIM KOMITIEKCHEIM TT0Ka3aTelleM.

P2

Tononozun
KOMRIIEKCHOIT
HIIOCKOCHIU

Tomnonorus KOMILJIEKCHOM IIOCKOCTH:
OKPECTHOCTH TOYKH, peaen
TI0C/IeI0BaTENBHOCTH. OTKPHITEIE H 3aMKHYTHIC
MHOXECTBa, KOMITAaKTHOCTE. Jlemma JleGera o6
OTKPBITOM MOKPHITHH KOMITAKTHOTO
MHOXKecTBa, KoMNakTHhHuKalus KoMIIIEKCHOH
TUIOCKOCTH, — cTepeorpauyeckas  TPOEKIHSL.
Cdepa Pumana. O6nacTy 1 KpuBbIe.

Kommiekcubie dyHxuun neifctutensroro u
KOMIIIEKCHOI HEPEMEHHBIX, HX
TEOMETPHYECKHH CMBICIT. IIpenen u
HCIPEPLIBHOCTE  (DYHKIHM — KOMIUIEKCHOTO
| ICPEMCHHOTO, PABHOMEPHAS HETIPEPLIBHOCTS.

Huddeperuupyemocts u TOJIOMOP(HOCTE
GyHKIEE  KOMIUIEKCHOTO [IEPEMEHHOTO,
yemosust  Komm-Pumana,  I'eomerpuueckuit
CMBICTT MONyNS M apryMeHTa TIpOM3BOLHOIL.
Kondopmuocrts OTOGpaKEHHS,  KpHTepHii
KOHQOPMHOCTH B TOUKe.

P3

Kongpopmusie
Omobpadicenus,
Gynuxuuu ¢
KOMRjleKcHOl
obnacmu.

Jluneitnass w  mpoGHO-THHEHHAS dyHKIHY:
KOH(OPMHBIE 0TOGpaKeHH s, OCYIIECTBISIEMBIE
umMu. Kpyrosoe, rpynmosoe coiictsa ZnpobHo-
JIUHCHHBIX 0TOOpaXKEHHIH, CBOMCTBO
CHMMETPHM: 3afaHHe IpOOHO- JIHHEHHOTro
oTo6paskeHHst TpeMs napaMu TOUeK,
oToOpaxeHHe  Kpyra Ha Kpyr ®H  Ha
MOJTYILIOCKOCTb.

[Toxasarensras u JorapupmudecKas GpyHKIHH,
TPUTOHOMETPHYECKHE i obparHsie
TPHTOHOMETPHUYECKHE byHKIHER B
KOMIUICKCHOH  obmacti. OBmas  creneHnas
GyHKuHS, [ousrue 0 PHMaHOBOM

MOBEPXHOCTH, TOYKH BETBII CHHUA: oOmactu

5




OIHOMECTHOCTH.  DyHkuus  JKyKOBCKOTO.

I'anmepGommueckue GpyHkmm.

P4

Humezpan om
pyrxyuu
KOMNIeKCHO20
nepemeHHozo

Wurerpanr  or  (QYHKIMM — KOMILIEKCHOTO
IICPEMEHHOTO 110 KPHBOH, €ro CBOMCTBa.
IlepBooGpasHas 1 HeolpeneleHHbIH HHTErpal,
Gopmyna Herorona-Jlei6ruma.

Cef3p  WHTErpama ¢  KpPHBOJHHEHHBIMH
HHTErpaiamMu 1-ro m 2-ro poma, cBeleHHe K
HHTETpaty o JICHCTBHTEIIEHOMY
TIEPEMEHHOMY.

Wurerpansras teopema Kommi. Hurerpanbaeie
(bopmy b Korumn. beckoneunas
JudpepeHImpyemMocTh aHAIMTHYEeCKOH
byHKUHR,

Teopema Mopeper.  IIpuHIET MakCHMyMma
Moxyist, iemma IIBapna

P5

Yucnoswie u

dyrryuonanvrvie
PAObI 8 KOMNAEKCHOT

obnacmu

P6

UucnoBsle W (YHKUHOHATHHBIE
KOMITIEKCHOH 00J1acTH,

psioel B

ADCOMOTHAS ¥ paBHOMEpHAs CXOIUMOCTS,
Teopema Beiteprurpacca Crenennbie psinen, 1
TeopeMa ABens, paauyc M KpPyT CXOIMMOCTH.
Teopema Komm-Anamapa. Amammraamocts
CYMMBI  CTEIICHHOTO  pspa.  Pasnosxenue
AHANATHYECKOH QyHKmnm B psix Teknopa

Hepagencrsa Ko, Teopema Jlnyeuis. Hymu
rooMopdHoHi ObyHKIHR, Teopema
CAMHCTBCHHOCTH aHATMTHYECKOH QYHKIHH,
Pax  Jlopana, o6macte ero CXOIHUMOCTH.
Pasnoxenue romomopdroit Gynxkmn B psg
Jlopawa.  Knaccudukarms H30THPOBAHHBIX
OCOOBIX  TOYEK  OHO3HAYHOTO Xapakrepa.
Teopemst Coxornkoro, Iukapa.

Teopusa eviuemos

Beraer Gyrximum B Touke, Teopems! 0 BergeTax,
Bhrunciierne Brveta B momocax. Beckoreumo
YJIaJN€HHas TOYKA KaK 0co0as.

[lpuMenesne  BerueToB K BBIYHCIICHHIO
uHTerpaios. Jlemma Xopnana.
Jlorapugmuyeckmit BBIYET, TPHHIAT

aprymenta. Teopema Pyme. Teopema I YPBHIIA.
OcHoBHas Teopema anredper.

O6obmennas TeopeMa o JsorapugpmMuyeckoM
BEIYETE,

6




AHAIMTHYECKOE  TIPOJOIDKeHHe.,  [lonHas
aHanuTHUecKas  (QYHKIOHSA, €€  pPHUMaHoBa
TOBEpXHOCTE.  Teopema o0  MoHOZpOMHUH.
[pusImn HENPEPBIBHOCTH. [puaIHn
cumMetpun Prvana—IllBapua.

3anava Jlupuxine, uarerpan [lyaccona. 1lensie
1 Mepomopdusie ¢GyHKImH. [Topsaok ¥ THIT
LEeTBIX byHKIHIA, IIpousBenenue
Betiepiirpacca..

P7

T'apmoruyeckue
dyurkuuu

Iapmonmdeckie dynknum. BoccraHoBNEHHE
AHAJIMTHIECKON (QYHKIMH 110 e
NEHCTBUTETBHOMN WM MHUMOM YacTH.
Wurerpan IllBapua. Beckoreunas
naddepeRIIpPYeMOCTs TAPMOHHUECKHX
GyHKITHIA,

AHAIUTHIHOCTE KOMIUIEKCHO COTIPSXKEHHOTO
rpaguenra. Teopema o cpexseM, Teopema
€IMHCTBEHHOCTH M IMIPHHITAI MAKCUMYMa —
MHHUMYMAa, HHBAPHAHTHOCTh FADMOHHYHOCTH
IIPH TONIOMOP(HOH 3aMeHe IEPEMEHHBIX.
Teopema JInysuins u Teopema Xapraka 06
yeTpanumoii ocoboit Touke. Paznoxerne
TapMOHHUYECKHX (YDYHKUHH B PSIBL, CBA3H ¢
TPUTOHOMETPHYECKHMH PA/IAMH

P8

Hpumenenue
ananrumuvecKux
dyuxyuii k 3ad0avam
2UOPOOUHAMUKU

Kommekenerit notenupan. pumenenne
AHATHTHYECKHX DYHKUMM K 3a1ayam
TUAPOAMHAMUKH. OTOGpaXKeH s MOCPencTBOM
AHATUTHYECKHX (YHKLHH: IPHHUMIT OTKPBITOCTH U
TIPHHLAI 061aCTH, TeOpeMa O JIOKATBHOM
obpaienuu. OHONMHCTHBIE GbyHKLMH, J0CTaTOuHOE
ycnoBHe OAHONMHCTHOCTH. Teopema Pumana (Ge3
AOKAa3aTeNbCTBA) U MOHATHE O COOTBETCTBHU
TpaMLL TIpH KOHYOPMHOM 0TOGpakeHHH.

4.3. Conep:xaHue NpaKTHYeCKUX 3aHATHi

Iugp
paszena,

TEMBI
ITMCLIMMIHHE

Hamnmenosanue pasgena,
TEMBI TUCLMIIIMHEI

Haunmenosanne n conepxanue neximii u
NPAKTHYECKUX 3aHATHIH
(c ykazanuem yacos)

Hopmarus
BPEMEHH, dackl

APTYMEHT KOMIUIEKCHOTO YHCIIa,

5 cemecmp 48
P1 Komnnexcrvie yucna u | Komniexcusie gncna u OTICpalliK Hal HUMH,
onepauuu Had HUMu TCOMETPHICCKOE  H300paXkeHHe MOAYTb w 2




T Tpuronomerprteckas u  mokasatensaas

bopma ' xommexcHOrO qucna,  dopmyna
Oiinepa. W3ssneuenue KOpHsI,  jlorapudm. 2
Crenenb ¢ TPOM3BONBHEIM  KOMILIEKCHEM

IoKa3aTeJieM.

P2 Tononozua Komnaxtugukanms kommnekcroit IIOCKOCTH,
KOMMNJIEKCH O cTepeorpapuueckas MIPOEKIIHS, Coepa 2
niockocmu Pumana. OGnactu u kpussre.

Kommniexcuble ynkimmm JCHCTBUTENBHOTO H
KOMILIEKCHOH TIEPEMEHHBIX, HX
TeOMETPUYIECKHUIT CMBICIT. IIpenen "
HETPEPBIBHOCTE  (DYHKIIHH  KOMIUTEKCHOO
IEPEMEHHOT0, PABHOMEPHAS HEIPEPHIBHOCTS,
Huddepenunpyemocrs  n TOJIIOMOpP(HOCTE
OyHKIME  KoMmTeKcHOrO TIEPEMEHHOTO,
ycnosust  Komw—Pumana, T eoMeTpuYecKuit
CMBICIT. MOZYNS M apryMeHTa MpOH3BOIHOM.
Kondopmuocts oTo6paxeHus, KpUTEpHii
KOH()OPMHOCTH B TOUKe.

Jluneitnas wu JApoGHO-THHEHHAs byHKIMH:

Kongpopmnuie

omobpasicerun, KOoH(pOpMHEIe OTOOPANKEHHSL, OCYIECTBIIseMbIe
dyuryuu 6 | UMm,
KOMnaeKkcHoll

Tlokazarensuas H JorapupMudeckas
byrKIm, TPUTOHOMETpHYeCKHe H 06GpaTHbIe
TPHTOHOMETpHYECKHE byrKIHA B
KOMILICKCHO# 06macTy.

obnacmu.

Obmas  crenennas ynxums.  Tlonstie o
PHUMaHOBOM HOBerHOCTH, TOYKH BETBJICHHS;
obnactn oxmomectHOCTH. T urepbonnyeckne
byHkIN,
Wuterpan  or bynkim KOMIIJIEKCHOTO
IIEPEMEHHOTO 110 KPHBOH, ero cmoiicrea,
IlepBooGpasnas u HEONpeneeHHmIi HHTErpay,
bopmya HBIOTOHa—HeI‘;IﬁHHL[a‘

Humezpan om
Pyuryuu

KomMntekcrhozo
nepemennozo

(6):773 HHTETpaja ¢ KPUBOJIHHEHHBIMY
HHTCrpanamMu l-ro u 2-ro pola, cBemeHme g
HHTETpany 1o ACHCTBHTEIEHOMY
TEPEMEHHOMY,
Wnterpansuas Teopema Komry -Nurerpansupre
bopmysr Korun, Beckoneunas
madpepertmpyemocts AHATTHTHYECKOt
byHKIHE,

Teopema Mopeper.
MOZYIISL.

Ipuamun MaKCHMyma

Yucnosere bynKuHOHANBHEE psanonr B
KOMILTeKCHOIM 06nacTy,




AGcomoTHaT W PaBHOMEpHAs CXOIMMOCTE.
Teopema Bettepurpacca

Pyoesrcnviii konmpons 1 2

P5 Yucnoevle u Crenennrre psiziel, Teopema Abens, panmyc u
dyrKuuoHanbHbIC Kpyr cxozmumocth. Teopema Kommn—Amamapa.
PAObI 6 KOMHNEKCHOU | AHATUTHYIHOCTS CYMMBI CTEIIEHHOTO psija. 2
obnacmu Paznorkenne amammraueckoit byEKIHN B psin
Tetinopa.
Psax  Jlopama, o6macte ero CXOJMMOCTH.
Pasnoxenue ronomoproit bysxuun B psx
Jlopana. Knaccudukanus H30JIHPOBAHHBIX
0COBBIX  TOYEK  OIHO3HAYHOTO XapakTepa.
Teopemsr Coxonkoro, ITuxapa,

Pé Teopun svinemos Beraer ¢ymkumm B Touxe, Teopemer o
BbMCTaX. Brrumcienne meraera B momocax,
Beckoreuno yaaleHHast TOYKa Kak 3
ocobas.IIpuMeHeHHe BBIUETOB K BBIYUCIICHUIO
HHTerpanos. Jlemma JKopnana.
Jlorapudmugeckmi BBIYET, TIPHHIHT
aprymenta.  Teopema  Pymme. Teopema
I'ypsrna. Ochosnas TeopeMa arebpeL.
OGobmernas Teopema o JlorapudMugeckom
BBIYETE,
AHanHTHIeCKOE npojopkeHue.  Iojmag
GHAHTHYCCKAs:  QYHKUMS, ee  pumanoBa
HOBEPXHOCTh.  Teopema o MOHOJPOMHMH.
Tpraun HETIPEPLIBHOCTH. IpuHmun
CHMMETpun Pumana—I1Isapra.

3anaya Tupuxie, uHTerpan Ilyaccona, Iesnsie
U MepoMopgHEe (yHKIHH, IMopsinox u tun
LEITBIX byHKImiL. lponssenenue
Beiteprrrpacca..,

Tapmonuueckue
dyuruuu

Tapmowmeckue bynxumu. Boceranosienne
AHATHTHYECKOR QyHKIHH 1O ce
JEHCTBUTENBHOM My MHHMOH YacTy,
HHrerpan IIsapra. Beckoneunas
Iubbepermpyemocts TapMOHHUYECKHX
bynxmmit,

AHaTHTHYIHOCTE KOMITTeKCHO COIIPKEHHOTO
TpanuenTa. Teopema o cpenrem, Teopema
CAMHCTBEHHOCTH H NPHHIHIT MaKCHMyma —
MHHUMYMa, HHBapHAHTHOCTE TaPMOHHYHOCTH
TIPH TOIOMOphHOIT 3amere [EPEMEHHBIX.
Teopema JTnysums.

Hpumenenue
AHATUmMUYeCK UX:
@yuxyuii k 3adauan

Komnnexcnprit norenuual. [Mpumenenue
AHATNTHYeCKHX (bYHKIMI K 3anayay
THApoaHHaMuKH. OTobparkenus MOCpeICTBOM




2UOPOOUHAMUKU AHATATHYECKHUX (YHKLIMIA. j

Pybescrsiii konmpons 2 2 I

5. METOOUYECKHUE YKA3ZAHUS JJIs1 OBYYAIOIUXCS
IO OCBOEHHUIO TUCIUILINHBI.

Ilpu mpocmymmBanum neximit PEKOMEHAyeTCS B KOHCIIEKTE OTMEuYaTh Bce
B&XHBIC MOMEHTEI, TEOPEMBI M (OPMYIIBI, JOKA3aTENBCTBO TEeOpeM, CBOMCTB, Ha
KOTOPBIX 3a0CTpsieT BHHMaHHE MPENONABATEN. Ilepen nexuweit HeoGxommUMO
IIOBTOPHTE MaTepHall, BEIACIUTh HEMIOHSITHEIE MECTa B JeKLHH, 4TOOB! 06CYIUTh NX Ha
3aHSITHH.

Ilpeniogasarenem  3amianmposaso IIPEIMEHEHHE HA JIEKIIMOHHBIX 3aHSTHSX
TEXHOJIOTHii KOJIEKTUBHOTO B3aMMO/IeHCTBHS, rpynmnoas opma paGOTHI CTYIEHTOB Ha
dTarne NOBTOPEeHMs MaTepHuaa.

I[lpaxTudeckue 3aHsTHS OyIyT TIPOBOMHMTECA C HCMONB3OBAHHEM PasIUYHBIX
TEXHOJIOTUH (MHAUBUYaTH3UPOBAHHOTO 00y4enus, rpynmnosoit Gopmsl 00yueHus)

Hnst Tekymiero  koHTpois YCUEBaeMOCTH 1O O4YHOH Qopme obydeHwus
IIpEIio/iaBaTeNieM HCIIONb3YeTCs GalbHO-peffTHHIOBAsS CHCTeMa KOHTPOJIT M OLIEHKHU
aKaJIeMUMECKOH aKTHBHOCTH. [loaToMy HacTosTenbHO PEKOMEH/IYETCS TINATENBHO
NpOpabaTkIBaTh MaTePHAT JUCIHILTHHbI TIpH CaMOCTOATENIbHOM paboTe, y4acTBOBATE BO
BceX GopMax o6CysKaeHus u B3aHMOZICHCTBYS, KaK Ha JIEKIHSX, TaK U Ha MPaKTHYECKHX
SAHATHAX B LEJAX JIYYIIEr0 OCBOGHHS MATepHaia H TIOJTyYEHHS BBICOKOH OIEHKH 10
pe3ynbTaTtaM OCBOCHHS NUCIIHILINHEL

Beinonuenne  camocrostenpHOM paboTel  moxpasymeaer CaMOCTOSATEIbHOE
M3YYCHHE pa3/eioB JHCIMUILIMHEL TIOATOTOBKY K MPAKTHYECKHM 3aHATHSM, K
PYOEXHBIM KOHTpOIISIM, IIOATOTOBKY K 9K3aMeHy.

Pexomennyemas Tpynoemkocts CaMOCTOSITENILHOM  pabGoThl mpexcrasiena B
Tabmuie:

Pexomennyemsrii PEKHM CaMOCTOATEIbHON PaGoTh
Ounas popma obyuenns

Tpynoemk
OCTB,
Hachl

Bune!r camocTosirensroii pabotsl ctynentos (CPC)

CamocrostensHoe YryGngnHoe u3ydenne pasienon, Tem AHCLMIUTHHEL Kypea:
- AHaJlUTHYeCKOe pofoIKenwe. [Tonas AHANTHTHYECKAA (DyHKLIKMA, ee pUMaHoBa
ToBepxHOCTh. Teopema o MoHOIPOMUK. Ipuunmn nenpepbisrocTy. Mpusiyn
cuMmeTpun Pumana—I1lsapia.

- KommnekcHelii norenuman. lpumenenne ananurayeckmx Gynkumit Kk 3amagam
ruapodnHamukH. OtobpaxkeHus roc

AOCTATOMHO®  YCIIOBHE  ONHONMCTHOCTH, Teopema Pumana (Ges
JlOKa3aTeIbCTBA) W M[OHATHE O COOTBETCTBHM  IpaHuL mpH KOH(OPMHOM
oTobpakeHNN. :

TMonroroska 8YAUTOPHBIM 3aHATHAM (IPAKTHUECKHE 3aHATHA 110 2 4aca Ha Kaskioe
3aHATHE
-
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Hroro:

6. ®OHJ OLEHOYHBIX CPEJICTB IS ATTECTAIIMHM IIO

AUCHUATIIMHE
6.1. IlepeyeHb OLIEHOYHBIX CPeICTB )
1. bannero-pelimunzo6as cucmema KOHMPORA U OYeHKU aKademMuyueckoil
axmugHocmu cmydenmos 6 KI'Y (0ns ounoti popmer 0byuenus)

2. Ilepeuens 60npocos Kk SK3ameny.

3. 3adanus ona py6eocroix konmponeii Ne 1,2,

6.2. Cucrema 6a/IbHO-PEliTHHIOBON OlEHKH pPaGoThI CTYI€HTOB MO

JHCHHIIIHHE
Ne Haumenosanue Conepxanue
1 | Pacnpenenenue Gannos 3a Pacnpedenenue 6annoe 3a Scemecmp Tpomedicym
G oyHas
HOH
cel;leCTp o BUJaM y4eGHO e
paboTsI B
Tocewmenne nekumii ITpaktryeckue Py6Gesx 1 Ox3amen
1 Gamna 3AHATHSA, AKTHBHAS (xontp.paboral) no
pabota 12 Gannos
1 Ganna PyGesx 2 no 12
6anos
16. x 24 =24 16. x 22=22 o 24 30

paboThI U HeycneBaomIX
(BoccraHOBHBLUMXCA Ha Kypce
00y4eHHs) CTyNEHTOB s
TIOJIYYCHUS HENOCTAIUX
0aioB B KoHIE ceMecTpa

2 | Kpurepuit nepecuera 6amios B | 60 1 menee 0aIIoB- He 3aYTEHO HiTH HEYIOBJIETBOPUTENLHO
TPaIHLMOHHYIO OLEHKY 110 61-73 Gannos —3aureHo wiu YZOBJIETBOPHTEIBHO
HTOraM paboThl B ceMecTpe H 74-90 6anma — xopomo
3K3aMeHa 91-100 6ayu0B — oTIHYHO
3 | Kpurepuii nonycka A nonydenus nomycka skzamen CTYICHTY HY’KHO BBITIOJHATb BCE NPAKTHUECKHE
NPOMEKYTOYHOM aTTeCTaliK 3a1anus pyGexKHEIX KOHTPOIel], HaGpaTh He MeHee 506.
TI0 AUCLMILTHHE (3a4er, JU1s nonydeHust 3Kk3aMeHa aBTOMAaTOM Ha OLEHKY «YNOBJICTBOPHTENBHO) CTYLEHTY
3K3aMeH), BO3MOKHOCTH Heo0XonuMo HabpaTh He MeHee 68 6.
TIOJTY9I€HHST aBTOMATHYECKOI0 Crynentam, HaGpaBumm 686, MOTYT OBITh J0GaBJeHBI GOHYCHBIe Bamibl.
3aera (3K3aMeHaLMOHHOH bonycHele Gamb TPeNyCMOTPEHBI [UIA CTyAEHTOB, [OCELIAIMMX BCE 3AHSITHS H
OLIEHKH) I10 AMCLHUILUIHHE aKTHBHO  pa0OTalolMX Ha NpaKTHYeCKHX 3aHATHAX  (10106), cTymeHTsl,
BLIIOTHAIOIME  BCe  TeKYLIMe JOMAllHHe 3amanus H CaMOoCTOATENbHO
BBITIONHSAOLINE HHAMBHAYAIbHbIE 3aMaHus fpenonasatend (zo 206) moryr
TOTYYHTb OUEHKY «XOPOLIO» WIIH «OTIHYHO» ABTOMATOM.
4 | @opMbl | BHIB yueGHOM B caiyuae, ecmn k TPOMEXKYTOUHOH aTTecTanuu HaGpaHa Ccymma meHee 506., He

BBIMONHEHBI  BCe  3alaHus  pybexeir, CTYIEHTY HEOOXOLMMO  BBIMIOJNHUTE
NONONHATENbHbIE 3alaHus 10 KOHIIA TIOCTenHel (3a4eTHoi) Henenm cemectpa. Ipu
3TOM HeobXomuMo rmpopaGorarh MaTepHan BCeX MNpOIYLIEHHBIX MPaKTHIECKHX
pabor.

DOpMBI IOTONHHTENBHBIX 3a1aHHi (HasHavaroTca Npenonasarenem):

- BLITIONTHEHHE H 3aIUATA OTYETOB T10 [POITYIIEHHBIM TIPaKTHYeCKUM 3anaTHsM (0,5)
0.,

- IPOXOXKACHHE PYGEKHOTO KOHTPOITs (Gasmibl B 3aBHCHMOCTH OT pyGexa).
JIukBupaums AKaJCMUYECKON 3a[l0JDKEHHOCTH, BO3HMKILEH H3-3a Pa3HOCTH B
YueOHBIX IUIAHAX [IpM mepeBoie MM BOCCTAHOBIIEHHH TIPOBOAHTCA ITyTeM
BLITIO/HEHM I0NONHATENbHEIX 3a1aHHi, GopMa 1 06bem KOTOPBIX ONpenensoTes
TIperoiaBaTelieM.

6.3. IIpouenypa ouenuBanus P€3yJIbTATOB OCBOECHHA JHCIHIIHHBI
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PyGexnple xoHTpomm mpoBomsTcs B (Gopme  KOHTPONBHEIX pabor wu
CaMOCTOSATENIBHBIX IUCBMEHHBIX paboT (3-4 3amanuii 1o 4 6ana Kaxcmoe).

Ha kaxcasiii py6ex crynenty oTBoamTes Bpems He MeHee 90 MUHYT,

[IpenonaBatens ouenuBaer B Gamax PE3yJIBTATBl KaXAOrO CTYIEHTa 10
KOIMIECTBY TNpAaBHIBHEIX OTBETOB M 33HOCHT B BEIOMOCTh ydera TeKyIIeH
yCIIeBaeMOCTH.,

OK3aMeH TIPOBOAMTCA MO GHieTam, B KOTOPBIX OJIMH BOIPOC TEOPETHYECKHIt
(ouenuBaercst o 10 6annoB) u gBe 3amaun (mo 10 6amnoB kaxpas). Bpems, oTBomuMOE
CTYREHTY Ha 5K3aMEHAMOHHOE 3a/laHue, COCTABIIAeT 1.5 acTpOHOMHYECKHX daca,

Pesynbrarbl Tekymero koHTpoms ycmesaemocTH M 3K3aMeHa 3aHOCATCS
TperiofiaBaTeieM B OK3AMCHALMOHHYKO — BEIOMOCTh,  KOTOpas  chaercss B
OPraHM3ALMOHHBIA OTJe] HHCTHTYTAa B JEHb JK3aMeHa, 4 TAKKE BEICTABISIOTCS B
3aUEeTHYIO KHHJKKY CTY/IEHTA.

6.4. IlpuMepbI OHEHOYHBIX CPEACTB AJIS PYGEeRHBIX KOHTpOJIEH H 3K3amMeHa

Pybexc 1
1.3ananue 1. Boironnute ykasanssie nefcTis HaJ KOMIUIEKCHEIMH YHCIIAMH
Zy U Zy

[ 1—+/3i V3+i ’ Z1Z; ‘ (5_1_ 2 i/z J
Z2

3ananmue 2.

a) Ioctpouts urypy na TUIOCKOCTH, ONpEENAEMYO TaHHBIME HepaBEHCTBAMIL.
I'panunel, npunagtexanme Qurype, H306pasuTh CITOMHBMHU JVHUAMH, He
TNIpHHA/UIeKAINHUE — [Ty HKTHPHBIMH.

6) HaiiTi 06pa3s MHOKecTBa D Ipu oTobpaxennn w = f(z) u306pasute D H ero
00pas3 (tab. 2).

I FEETEY 1 N
0<Imz<
L {lz+1]21 I z i

3ananme 3. Beraucnuts 3Havenny AaHHBIX GyHKIWMHA f(Z) mpn YKa3aHHBIX 3HAYEHUIX
aprymenra z (ta6mu.3).

A

3ananue 4. BesicHurs, B kakux TOHKaX KOMILIEKCHOH MIOCKOCTH DyHKIMS nMeer
[IPOM3BOMHYIO, U BEIYHCIHTE ee
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1 ZZ+ 2z x% + 3ix? — 3xy? — [y3

3ananue 5. [Iposepurts, sBIsCTCS JT1 GbyHKIMs nelicTBUTEBHOMN (nm MHEMO}) YacTEIO
rOJIOMOpdHOH DyHKLMH H, eciy 1a, HalTH Ty QynKIHIO (Tab1.5).
Ne ‘ U(x,y) ‘

i ' e*cosy Q

=

Pybenc 2

3apanue 6. Haiitu o61acTs CXONMMOCTH CTEHEHHOTo psza (Tabm.6).
\ Ne Pap ‘

1 = (z - i)Zn—-l '
e 2*(n+1Inn)

e e P = 2 e g

3ananue 7. Berauciurs KpUBOJIMHEHHBIA HHTErpan T hyHKIMHK J(z) no xpusoii I o
onpeneneHuto (Tabi. 7).

3ananne 8. Paznoxus byHKIHIO
0071aCTh CXOAUMOCTH 10T €HHO

J1z) B psin JTopana ¢ LHEHTPOM B TOUKE 7, HAMTH
Io pszia (Tabu. 8).

-_-—-

3apanue 9. Jnq byHkuMH f{z)HAkTH Bee 08 HU30JIMPOBaHHbIE 0COBEBIe TOYKH,
OTIPENCTUTE U3 THII M HANTH BBIYETHI B HUX (BKImOYas Geckoneymno JaNEHHYIO TOYKY)

Bonpocu x SK3amMeny
5 cemecmp
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1. Tlone KOMIIEKCHBIX YHCEL. I'eomerpuyeckue uaTepHpeTanmy.
Crepeorpadudeckas mpoexis.

2. TlocnenoBaTeNbHOCTY H PSBL KOMILIEKCHBIX SHCE]. Cxomumocts

nocnenoBatensHocreii B C.

DYHKUMH KOMILIEKCHOTO TepeMeHHOr0, I paduK U penbed GyHKIHHM.

4. ludpdepennupyeMocTs GYHKIHH KOMIIEKCHOTO nepemenHoro. @opmasnsHkie

npoussozHkle. HeobxomumocTs yenopuit Komm-Pumana.,

Hocrarounocts ycnosuit Komm-Pumana, I onoMopdHEIe GyHKIHH.

6. I'eomeTpudeckuit cMbIc MOZyJIs M apryMeHTa npou3BoaHoH. Korpopmusie
oToOpaXKeHusl.

7. CompshKeHHbBIE TapMOHHYECKHE byHKIHH.

8. CremeHHbIe psIBI M HX 0GIACTH CXOTMMOCTH. ®opmyna Koum-Aamapa.

9. T'onomopdHOCTs CyMMBI cTenerHOrO psna.

10.JIunettnas gyskims u ee cpoiicTa.

11. lpo6bHo-nuHeHas (yHKIUS 1 ee cBONCTRA,

12.Crenennas dynkmus ¢ HaTypallbHBIM IOKa3aTelleM U ee CBOICTRA.,

13.IloxkasatensHas GyHKuws J =€ ueecroiictsa,

(V8]

bl

14. TpuronomeTprueckue byHKIHIH f =sin z,f= cosz.

15.IToHsTHE MHOTO3HAYHOH byHKIMH. Jlorapugmer kommrekcHEIX Yncen.

16.CreneHs ¢ mpon3BoaBHEIM ToxasatenieM. Gopmyna Myaspa s KOpHel n-oi
CTEIEHH.

17.Jlorapudmuaeckas (yHKIUs M ee cBoicTRa,

18.KpuBonunetHpit HHTETPAJl B KOMIUTEKCHOH 06JIaCTH 1 ero cBOcTRa.

19.UnTerpansHas TeopeMa Komm mist ofHOCBI3HEX 1 MHOTOCBSI3HBIX 0OIacTel.

20.HuTerpansras ¢dopmyna Komy.

21.Pamer Tettnopa ns TONOMOPGHBIX QYHKLIHIA.

22.HepagencTsa Kommw s K03 GuIHEeHTOB psija Teiinopa. Teopema JInyBus.

23.M3onupoBanHOCTD HYJIEH rOTOMOPOHEIX byHKITH.

24.Teopema enuHcTBEHHOCTH AJIA TONOMOP(HEIX (ByHKIwHiL.

25.Ilpusnun MaKCHMyMa Moays mist TOJIOMOPGHBIX (hyHKIIHIA,

26.Psananr Jlopana u ux o6nacTu CXOIMMOCTH,

27 Paznoxenue () 3304112178 TOJIOMOPGHEIX B KOIbIE, B psasl Jlopana.

28.M3omupoBanHsie 0cobiie TOYKH rONOMOPGHBIX GYHKUMI 1 11X Kaccubuxanms.

29.CB13b BuAia psima Jlopana ¢ tamom H30JIMPOBAaHHOR 0c060it TOUKH,

30.Teopema Coxomkoro o TIOBEICHIU roToMOphHOI GYHKIHM B OKPECTHOCTH
CYHECTBEHHO 0c060i TouKy,

31.Bbruetsr u ux BErmCICHME B H30JIHPOBAHHEIX OCOOBIX TOYKAX.
32.TeopeMsI o cymMe BErYeToB I 0 IOJIHOM CyMMe BBIYETOB,

33.Jlorapuadmuveckue BBIMETEL H MX BEMHCIIEHHE B HYJISX I TI0IF0Cax roJoMopgHoii
byHKIHH,

34.OcHoBHas Teopema anredphl 0 MHOrOYIeHax.,

35 Ilpumenenme TCOPEM O BhIYETaX K BEIYHCIICHHIO HHTEIPajioB BHIA.
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36.IlpuMeHeHre TeOpeM O BBIYETAX K BBIYHCICHHIO OTIPEAC/CHHBIX UHTETPaIOB OT

TPUTOHOMETPUIECKUX (DYHKIIHH M HeCcOGCTBEHHbIX HHTETPaoB.

6.5 @onn oueHoYHBIX cpeacTB

[Monnslit 6auk 3anarmit s TEKYIIETro, pyOesKHbIX KOHTpONIei u IIPOMEXKYTOYHOH
arIeCTallii MO  NUCUMIUIMHE, —II0Ka3aTelw, KPUTEPHH, IIKaIbl OLEHUBAHHSI
KOMIIETEeHIINH, METOIMIECKAHE MAaTepHAabI, OIIpeNIeJIAoINe IIPOLENYPEl OLleHHBAHMS
06pa3oBaTeNbHEIX Pe3yIIbTATOB, IIPUBEAEHEl B Y4eOHO-METOAMYECKOM KOMILIEKCe
JMHCITUILIAHEI.

7. OCHOBHASI 1 JOIIOJIHUTEJIBHA ST YUYEBHAS TUTEPATYPA
7.1. OcHoBHas y4yeGHas JIMTEepaTypa

1. Viowun JI.J. Teopust GyHKUHH KOMILIEKCHOrO [IEPEMEHHOI0 [DNeKTPOHHEIH
pecypc]: MeTonuuecKue yKasaHus a71s cryzaenToB Il kypea cienmansroctei 010301
— «Maremarukay u 050201 — MmaTeMaruka c TOTIOTHUTENLHOH CIIELHAIEHOCTELIO
«HMubopmaTukay / MunucrepcrBo 06pazosanus u HaykH Poccuiickoii @enepariuuy,
Kyprauckuit rocy napcrsennsrit yHusepcuret, Kadenpa dynnamenransnoit
MaTeMaTHKK M METOAUKH TIPENoaBaHHs MaTeMAaTHKI ; [coer.: JI.JI. Monun]. -
DIIEKTPOH. TEKCTOBBIE JIaH., (tun daiina: pdf; pasmep: 441 Kb). - Kyprax :
Mznarenserso Kyprauckoro TOCylapCTBeHHOTO yHUBepcHuTeTa, 2018. - 31, [TTc.:
puc., Tabi1. - Bubmuorp.: ¢. 31. http://dspace.kgsu.ru/xmlui/handle/ 123456789/5139
2. Kpacros M.JL., Kucenes A.N., Makaperxo I'". 1. DyHKITHH KOMIIIEKCHOTO
TIEpeMEHHOr0. 3a1a4n i IPUMepbI ¢ NOAPOGHBIMY peleHus MY, 3-e H31., ¥cnp. - M.
2003. — 208 c.
3. Jlapentses M.A., IllaGar B.B. Metons TEOPUH (QYHKLUMHA KOMILIEKCHOTO
epeMeHHoro. - M.: 2002.
4. MapkynreBuy A .. KpaTkwii kype TCOPHH aHATTUTHYECKUX QYHKIHIA, - M. :
oM, 1961,
5. Ilpusarnos U.1. Beenenue 5 TEOPHIO PYHKIHIO ByHKIHH KOMIIJIEKCHOTO
[€pemMenHoro. - M.: Hayka, 1977.
6. Cunopos I0.B., @enopiok M.B. u Ap. Jlexuuw mo Teopuu YHKUHIT KOMILIeKcHOro
II€EpeMeHHoro. - M.: Hayka, 1989
7. ConomeHues E.Jl. ®yuxuun xommrexcroro TIEPEMCHHOTO U UX NMPUMEHEHHS, — M. -
Bsicumas mkomna, 1988, — 168c.
7.2. Tonoanureanunas JIHTEepaTypa
1. Munskosa P. M. QYHKIHH KOMILIEKCHOTO TIEPEMEHHOTO B IpUMepax u 3anayax :
y4eOHO-MeTonmnyeckoe nocobue y4ebHO-MeTOMMUeCKOR TI0CcO0He ISt CTyneHTOB.
Exarepun6ypr : U3n-go Ypan. yu-ra, 2014. - 56 c.
2. Cemnukos A » Tuxomos A.M. Teopust  bynxuumit KOMILJIEKCHOTO
iepemenHoro. - M.: Hayka, 1970.
3. lla6ar B.B. Beenenue 5 KOMIUIEKCHBIN aHamms. 4.1, - M. Hayxka, 1985.
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4. Wonun JLJ. Teopus ¢yHKUMI KOMIUIEKCHOTO T€peMeHHOro. YueGHo-
METOJHMYECKOE PYKOBOJACTBO IO MaTeMaTHYeCKOMY aHaIM3y I CTYJIEHTOB
(usuko-maTemMaTHyeckoro akynsrera crnenuanbHocteit 010100 — MaTtemarrka,
010400 — ®uzuka. Kyprasn, 1997.

8. YYEBHO-METOJUYECKOE OBECIIEYEHHUE

1. Monun JI.JI. Teopust pyHKIMI KOMIUIEKCHOTO IEPEMEHHOTO [DIeKTPOHHEIH
pecypc]: MeTonuueckue ykasanus st cryaentos 111 kypea crieruanbHOCTe
010301 — «MaremaTuxa» u 050201 — MaTeMaTHKa C JOIOIHUTENLHON
crenuanbHOCTEIO0 «MH(opmaThka» / MuHECTEPCTBO 06pa30BaHus 1 HayKH
Poccuiickoit ®enepanuu, Kyprauckuit rocynapcTBeHHbII YHHUBEPCHUTET,
Kadenpa gynnamenTansHoil MaTeMaTHKi U METOIUKH TIPEIIO(ABAHUS
MaTeMaTHKy ; [coct.: JLJI. VioruH]. - DreKTpoH. TekcToBbIe faH. (THIT daiina:
pdf; pasmep: 441 Kb). - Kypran : Msparensctso Kyprauckoro
rocynapcTBeHHOTo yHuBepcutera, 2018. - 31, [1] c.: puc., Tabn. - Bubmuorp.:
¢..31.

2. Vonun JLJ. Teopus (yHKIHE KOMILIEKCHOIO IEPEMEHHOr0. Y4eGHO-
METOZIMIECKOe PYKOBOJCTBO 110 MaTeMAaTHYECKOMY aHalIU3y s CTYHEHTOB
(U3MKO-MaTeMaTHIECKOro  (akKyisTeTa  cremmanssocteli 010100 —
Maremaruxa, 010400 — @usnka. Kypran, 1997.

9. PECYPCBI CETH «<MHTEPHET>, HEOBXOIUMBIE 1151
OCBOEHMS U CHHILIAHBI

HuTteprer-pecype Kpartkoe onucanne

opran smstercs cocTaBHOl YacThio
denepainsHoro noprana "Poccniickoe
http://en.edu.ru/ obpasosanue". Conepxut PECYDPCEL H CCHIJIKK Ha
PECYPCBI 10 €CTECTBEHHO-HAYYHBIM [IUCIHIITHHAM
(pusmka, MaTemaTHKa, XUMUS 1 Guosorus).

http:// s fiif QenepainbHerii mopran «Poccuiickoe
R —— o0pazoBanwmey
http:// i Caiir MockoBckoro rocynapcTeenroro

yHHBepcuTeTa umM. M.B.JIomoHOCOBa
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ITPHJIOXXEHVEE 1

AHHOTalMA K pabodeil mporpaMme JTUCIUILTHHBI

KOMITJIEKCHBIMA AHAJIN3

06pa3oBaTelbHON MPOrpaMMbl BBICIIETO

obpazoBanus — nporpammsl crienuanurera 01.05.01 «PyHIAMeHTANTBHEE MaTeMaTHKA
1 MexaHnKa» (MatemaTudyeckoe M KOMIIBIOTEPHOE MOJEIHPOBAHHE MEXAHUYECKHX
CUCTEM)

Dopmbl 00yYeHHS: OUHAS

Tpynoemxocts mucuummane: 6 3E (216 akanemudeckux gaca)
Cemectp: 5
DopMa MPOMEKYTOYHON aTTECTAINHU: FK3AMEH

CopeprxaHue TUCLIATUTAHEL
IlonsTHE aHAJTUTUYECKO# byHKIAH; KOHQOPMHOTO  0TOOpaXeHns,

MHTETpabHOTO Npe/icTaBnenus Komu 1 aHanuTHIeckux GYHKIHH, HCIONb30BaHHeM
€0 ULt Pa3IoXKeHHs QyHKIMEA.



