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1 Heau u 32124 U3y4eHHU s T CUUILIUHBI (MOILYJIs1)

1.1 Ilessb 0OCBOEHUSI AUCHUILIUHBI

KommnekcHblil aHanmu3 — 001acTh MaTEMaTHYECKOTO aHaJN3a, SIBISIOMIErOCs 4acThio eAUHON
COBPEMEHHOM MAaTeMaTHKH, NPEAMETOM H3YUEHHsI KOTOPOW SIBISIOTCA (QYHKIUH OTHOH H
HECKOJIBKUX KOMIUIEKCHBIX IE€PEMEHHBIX, CBOWCTBA KOTOPBIX MOPOXKICHBI KOMILIEKCHOM
CTPYKTypol HX 001acTH oOIpeneNneHus. B ormimuue OoT BELIECTBEHHOIO aHallM3a, B KOTOPOM
CTpOIHasl TeopHsl pa3BHBAeTCsA JHMIIb IJis OJHO3HAYHBIX (YHKIUH, Mepexon K QYHKIUSIM
KOMITJIEKCHOTO TEPEMEHHOr0 TO03BOJSET BBUICHUTH NPUPOAY MHOTO3HAYHOCTH W TOCTPOUTH
0e3ynpeuHylo TEOpHI0 MHOTO3HAYHBIX (PYHKINH.

KommnekcHblii aHamm3 (Teopusi QyHKIMH KOMIJIEKCHOTO MEPEMEHHOTr0) naerT 3G QGeKTUBHBIC
METO/bl BBIYHMCICHUS HMHTETPATIOB U IONYYEHUS ACHMIITOTHYECKHX OIEHOK, HOBBIE CIIOCOOBI
pemennii quddepeHanbHbBIX YpaBHEHUH, MO3BOISET U3y4YaTh CHENUAIbHbIC BEKTOPHBIC OIS,
BCTpeuarolumecs B pa3HOOOpa3HbIX MpHIIokKeHUsIX. HTepecHble U HEOXKUAaHHbIE TIPHIIOKEHUS, B
YaCTHOCTH, B TEOPETUYECKOW (QU3UKE, MoMydyniaa Teopusi (YHKIMH MHOTHX KOMILJIEKCHBIX
nepemeHHbIX. O0a HampaBieHUs W3yYeHUs (YHKIUH KOMIUIEKCHOTO TEPEMEHHOrO MOTYYHIIH
coBpeMeHHoe Ha3BaHue «KoMIuleKcHbIN aHann3y. OTIMYUTETbHOH 0COOEHHOCTHI0 KOMITJIEKCHOT O
aHanmm3a SBISETCS €ro MOJJMHHAs KOMIUIEKCHOCTh. B HEM coueraloTcst aHaluTUYecKHe |
reOMETPUYECKAE METOJIbl, HAXOMSAT HOBBIE MPHUMEHEHHUs KIIACCHUECKUE TTOIXO0/bl ¥ Pa3BHBAIOTCS
HOBBIE METOJIbI, TOSIBJISIFOTCS HOBBIC NPHIIOXKEHUS. [[OHATHS KOMIUIEKCHOTO aHajm3a CIIyKaT
OTHPABHOW TOYKOHW MOCTPOSHUS HOBBIX aOCTPAKTHBIX TEOPHUH, OOBEANHSIONMINX PAa3HBIE Pa3JIelbl
MaTeMaTHKH U pa3HbIe MPUKIIAJHbIC HAYKH.

I'maBHast memb Kypca — OCBOGHHE METOJOB HCCIENOBAaHMA (QYHKIMH KOMILIEKCHOTO
MEPEMEHHOT0 U MPHJIOKEHUH ITHX METOJIOB K PEIICHHIO 33/]ad KOMILIEKCHOT'O U BEIIECTBEHHOT'O
aHAIIN3a.

1.2 3apaum M CUMILIMHBI:
— 0000IMTs, M CHCTEMATH3UPOBATh 3HAHWSI O CBOWCTBAX M OCOOECHHOCTSX TOJIOMOPQHBIX

(aHanuTHUeckux) QYHKIUN, WX aHATMTAYECKOM TPOJOIDKEHHH, PsAIaX TOIOMOPOHBIX (HYHKINUH,
Teopuu nHTerpana Ko, rapMOHUYecKrX (GYHKITHIX, TeOMETPUIECKUX PUHITHIIAX KOH(OPMHBIX
O0TOOpaKEHUH 1 BO3MOXKHOCTSIX TIPUMEHEHUN dTHUX 3HAHUIA;

— chopMHupoBaTE HAaBBIKM TIOCTPOCHHS KOH(MOPMHBIX OTOOPaKEHHH ¢  ITOMOIIBIO
JJeMEHTapHbIX (DYHKIMA W TpUMEHEHWs MPHHIWIA CHUMMETPHH, OMNPEAEIeHHAS XapakTepa
ocoOeHHOCTell (YHKIMHA, TPUMEHEHHWS TEOPHH BBIUETOB K BBIYMCICHHIO HEKOTOPBIX THIIOB
OIIpeNeNeHHbIX HHTETPAJIOB.

— HAY4YUTb HPUMEHATH METOAbI KOMIIJIEKCHOI'O aHaJIN3a 1A PCIICHUS IMPUKIIaAHBIX 3a/1a4.

1.3 MecTo qucuMILIMHBI (MOYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOM MPOrpaMmMbl

JucrumianHa «KOMIUIEKCHBIH aHammM3» OTHOCHTCS K oOs3arenbHol dvactu broka 1
"Mucuumnuuel (Moaynu)" ydeOHOTO IiaHa. B cooTBeTcTBHM ¢ pabo4ynM Y4eOHBIM IUIAHOM
nanpasyienus 02.03.01 «MaTtematuka ¥ KOMIIBIOTEPHBIE HAyKH» JUCHUILTAHA U3ydaeTcst Ha 2 U 3
Kypcax B 4 u 5 cemecTpax no o4Hoii popme 00yueHus. Bua npoMexxyTouHOH aTTecTanuu: 3a4er,
9K3aMeEH.

3HaHUs, MOJydeHHbIE B 3TOM Kypce, MCIOJB3YIOTCS B MaTeMaTH4YeCKOM aHaU3e,
(GYHKIMOHATIBHOM aHanu3e, JudQepeHnnanbHoi TeoMeTpuH U TONOJI0TUH, U(depeHnanbHbIX
YpaBHEHHUSX, YPAaBHEHUIX MaTeMaTHYeCKol (PU3UKHU, TEOPUH YHCEN, METOAAaX ONTUMHU3ALIUH U JP.
Crymatenu JTOJDKHBI BIaJeTh MaTeMaTHUECKMMM 3HAHMSAMU B PaMKax pasJiesIoB MPOrpamMMbl
y4eOHOTO Kypca 0 MaTeMaTH4YeCKOMY aHaIM3Yy.



1.4 Tlepeyenb MJIaHMPYeMBbIX Pe3yJIbTATOB O0Y4YeHUSI MO AUCHMILINHE (MOIYJIO),
COOTHECEHHBIX C IVIAHUPYEMbIMH Pe3yJIbTATAMHU OCBOEHHs 00pa30BaTe/IbLHOI MPOrpaMMbl

N3ydenne paHHOW y4eOHOW JUCHUIUIMHBI HAmpaBleHO Ha (GOPMUPOBAHUE Y
00y4aromuxcs CIESAYIOMMX KOMIIETCHIIUNI:

Pe3ynbTaThl 00y4eHUS 10 TUCIIHILUTHHE
(3Haer, ymeeT, BiajieeT (HABBIKU W/WIU OMBIT
JIESTEIbHOCTH))

OIIK-1 CrnocofeH KOHCYJbTHPOBATH M HCHOAB30BAaTh (QyHIAMEHTANbHBIE 3HAHHA B 00JaCTH
MATEeMATHYECKOr0 AHAIN33a, KOMIUIEKCHOr0 M (YyHKIHOHAJBLHOIO AHAIN3A ANre0pbl, aHATUTHYECKOM
reoMeTpuu, 1updepeHINATBHON reoMeTPUH U TONOI0THH, MG (epeHInATBHBIX YPABHEHUH, AUCKPETHOMN
MATEeMATHKH M MaTeMaTH4eCKOH JIOTMKH, TeOPMH BePOATHOCTeH, MaTeMaTH4eCKOH CTATHCTHKH H
CJIy4ailHbIX IPOLIECCOB, YHMCICHHBIX METO0B, TeOpPeTHYeCKOi MeXaHMKH B HpodeccHoHANBHOMN

KOZ[ 1 HAMMCHOBAHUC I/IHZ[I/IKaTOpa* JOCTHXKCHUA
KOMIICTCHIIUN

eATeILHOCTH
HOIIK-1.1. [IpumeHsier 3HaHWsI OCHOBHBIX | 3HAET OCHOBHBIC TOHSATHS M TEOPEMBI KOMILJIEKCHOT'O
pa3nenoB  (pyHIAMEGHTAJILHOW MATEMAaTHKA B | aHAIM3a M CIIOCOOBI MX TPUMCHEHHUS B JIPYTUX 00JIacCTsX

3HAHMIL.

VYMeer pemarh 3a7auyd KOMIUIEKCHOTO aHalin3a, a TaKke
MPUMEHATh 3HAaHUSI KOMIUIEKCHOTO aHaju3a NpU pelieHUH
3aja4 APYruX JUCIUILIINH.

Bnageer  HaBbIKaMHM — TPAKTUYECKOTO
METOIOB M PEe3yJAbTaTOB KOMIUIEKCHOI'O aHajin3a Ipu

y4eOHOW © TPOM3BOJCTBCHHOH MpAaKTHKE, B
KYPCOBBIX paborax, B BBITYCKHOMN
KBaNM(UIUPOBAHHOH paboTe

HCITO0JIB30BaHUA

PCHICHNH PA3JINYHBIX 3a1a4.
Pe3ynbrartel 00ydyeHHs 1O AMCUMIUIMHE JOCTUTAIOTCA B PaMKaX OCYLIECTBICHUS BCEX
BHJIOB KOHTAKTHOM U CaMOCTOATENBHON pabOThl 00YJarOMINXCSl B COOTBETCTBUHU C YTBEPKIEHHBIM
y4eOHBIM IJIAHOM.
WuaukaTtopbl  JOCTHKEHUS KOMIIETEHLIMH  CUMTAIOTCS
TOCTH>KEHUH COOTBETCTBYIOLUX UM PE3yJIbTaTOB OOyUYEHHUS.

chOpMUPOBAaHHBIMH  TIPH

2. CTpyKTYypa M coJep:KaHue JUCHUTINHBI

2.1 Pacnipenesienue TPyA0EMKOCTH AU CHMILIMHBI IO BUIaM padoT

Oo0riast Tpy10EMKOCTh JUCIMILIMHBI cocTaBsieT 3 3aueTHbIX eauHul] (108 wacom), ux
pacmpejeneHye 1Mo BujaaM paboT IpeIcTaBiIeHo B TabIuIe

Buet padot Bcero Dopma 00yueHuUs
4acoB OYHO- 3a04Hast
oumnas 3a04Has
4 - - _
ceMecTp ceMecTp ceMecTp Kypc
("ackr) (Jacken) (Jgackn) (Jacer)
KonrakTHas padoTa, B TOM YHCJIe: 76,2 76,2
AyauTopHbIe 3aHATHS (BCEro): 72 72
3aHATUSA JIEKIIMOHHOT O TUIIA 36 36
11a00paTOPHBIE 3aHATUS 36 36
NPaKTHYECKUE 3aHATHS
CEMHHAPCKUE 3aHATHI
Huasi koHTaKkTHas1 padora: 42 42
KonTpons camocTosTesHO paboThI
(KCP) 4 4
IMpomexxyrounas arrecraius (MKP) 0,2 0,2
S;Z:::;TOHTEJILH&H padoTa, B TOM 318 318
CamocmoamenvHoe usyueHue pasoenos,
camonoo2omoska (npopabomka u
NOBMOPeHUe JeKYUOHHO20 MAMepuana u
Mamepuana y4eOHUKos8 u yueOHbIxX 31.8 31.8
nocooutl, n0020MmoeKa K 1a00pamopHbIM U
NPAKMUYEeCKUM 3AHAMUAM, KOLIOKSUYMAM
um.o.)




HOZ[FOTOBK& K TCKYIIEMY KOHTPOJIIO

KonTpoan:

HOZ[FOTOBK& K DOK3aMCHY

Oomast
TPYA0EMKOCTH

vac. 108 108
B TOM YHCJIe 76,2
KOHTAKTHAasI 76,2
padora

3a4. e 6 3

2.2 ConeprxaHnue JUCHUTLIHHBI
Pacripenenenne BUI0B y4eOHOUM pabOTHI U MIX TPYIOEMKOCTH I10 pa3/ieiaM JUCIUATUTHHBL.
Paznenel (TeMbl) aucuuIUIMHBL, HU3ydaemble B 4 cemectpe (2 kypc) (oumas ¢opma

00yueHus)
KonngectBo uacos
A Bueaynut
No HaumenoBanue pa3zzenos (Tem) yauTopHad opHas
Bcero pabora
pabora
JI I13 JIP CPC
1 KommekcHble uncia u JeicTBus Hag HUMU. ['eomeTpus u 6 5 2
TONOJIOTUSI KOMIJIEKCHOM TJIOCKOCTH.
2 Kommuexkchas nuddepeniupyemocts. I'onomopdrbie 38 6 4 4
' dyHKIIMY 1 KOH(GOPMHBIE 0TOOpaXKeHUsI.
3. WurerpupoBanue QyHKINH KOMIUIEKCHOTO IIEPEMEHHOTO. 8,8 6 6 4,8
4, CTerneHHbIE Pl U PAABI TOIOMOPGHBIX ()YHKIIHA. 8 2 4 4
5 Psnap1 Jlopana. M3omupoBaHHBIE OCOOBIC TOUKH 16 6 6 6
' rONOMOP(MOHBIX (PYHKITHIA.
6. Teopusi BLIYETOB. 20 6 6 4
7. AHaIUTHYECKOE MPOIOJHKCHHE. 12 6 4 4
8. DJIeMEHTBI FTeOMETPHYECKON TEOpUHU (PYHKITHI 14 2 A 3
KOMIIJIEKCHOI IIEpEMEHHOII.
UTOI O no pazoenam oucyuniumwl 70 36 36 31,8
Kontpomns camoctostensHoit pabotsl (KCP) 4
[Tpomexxyrounas arrecranus (UKP) 0,2
IToaroroBka K TEKyIIEMY KOHTPOJIIO
OO01mas Tpy10eMKOCTb 110 JUCIMTUINHE 108

[Mpumeuanue: JI — nmexiuu, I13 — npakrudeckue 3anstus / cemunapsl, JIP — maGopatopHbie
3anstus, CPC — camocTosTenbHas paboTa cTyaeHTa

2.3 Conep:xanue pa3iesoB (TeM) THCHUTIIHHBI
2.3.1 3auaTud JeKIUOHHOr0 THIIA

No HaumenoBanue pasznena Conepxanye paszena (Temsi) Dopma TEeKyILEero
(TemsI) KOHTPOJIA
1. Beenenue. Ilone KOMIUIEKCHBIX —YHMCEN, ONEpalud  Hal
KOMIUTEKCHBIMU 4HciaMu (K.4.). TpuroHomerpudeckas (opma
MpeAcTaBleHNsT K.4. VI3BiedeHWe KOpHS N-CTENEHH M3 K.4.
KommnekcHbie unicna u | ['eomerpuss ¥ TOMOJMOTHMS  KOMIUIEKCHOM  IIOCKOCTH. Ompoc
neivictus Hag HUMU. | CTepeorpadudeckas MpOeKIWst U ee CBOicTBa; chepa PumaHa,
I'eomerpust u TomOIOTNS | pacIMpeHHasi KOMIUIEKCHAS IIOCKOCTh. OTKPBITHIE, 3aMKHYTHIE,
KOMILIEKCHOH TUIOCKOCTH | KOMIIaKTHEIE MHOXKecTBa Ha C, nemma ['eifne-bBopens-Jlebera.
[loHsiTHE CBA3HOTO W JIMHEHHOTO CBS3HOTO MHOXKECTBA,
OIHOCBSI3HBIE W  MHOTOCBS3HBIE obOnmactH. KpuBple Ha
KOMIUIEKCHOH TNTOCKOCTH.
2. KommexcHast [Ipexen mocnenoBaTeNbHOCTH K.4., CXOAWMOCTH YHCIOBBIX
quddepeHmpyeMocTh. | psiioB.  DYHKIMM  KOMIUIEKCHOTO  TIEPEMEHHOTO:  Tpened,




T'onomopdHsie 1
KOH(OpPMHBIE
OTOOpaKECHUS

HETIPEpHIBHOCTh,  OIHOJIUCTHOCTH. llpowsBomnast  QyHKIUH
KOMIUIEKCHOro nepeMeHHoro. YcnoBus Komu-Pumana. R-
middepenmupyemsle u  C-muddepenimpyemple  HyHKIUH.
CompsokeHHble  TapMoHMuYeckne  QyHkumu.  Jlocratounoe
YCIIOBHE JIOKAIBHOM OJHOJIMCTHOCTH TOJIOMOP(HON (hyHKIUH.
l'eomerpuuecknii cMBICI MOAYAS W apryMeHTa IPOWU3BOTHOM
ronomopdHoi Gynkiun. [ToHsITHE KOH)OPMHOTO OTOOPAKCHHUS.
Kpurepunit  xoHpopmHOCTH  OTOOpaxkeHus. KoHdopMmHbIe
OTOOpaKeHHs!, OCYILECTBIIIEMbIE 3JIEMEHTAPHBIMU (PYHKITHSIMU.
Creniennble ¢pyHKiyyn. OyHKIUS ¥ €€ pUMaHOBA ITOBEPXHOCTH.
OtoOpaxkeHust  nBYyroiabHuUKoB.  DyHkimst  JKyKoBckoro.
[NokazarenpHast ¢yHkumsa. Pyakums Ln Z u ee puMaHOBa
noBepxHocTh. OOmas creneHHas QyHkuus. Beigenenue
OJTHO3HAYHOM BETBU MHOT'03HaYHOM (hyHKIHY.
Tpuronomerpudeckue W OOpaTHbIE TPUTOHOMETPUYECKHUE
¢ynkpn. JpoObHO-nuHelHble oToOpaskeHus. HenpephIBHOCTS,
OJJHOIIUCTHOCTb M KOH(OPMHOCTH  APOOHO-TMHEHHBIX
oroOpaxkenuit. Kpyroroe cBoiictBo. IloHsATHE WHBepcUH,
CBOICTBO COXpaHEHHMSI CHMMETPUYHBIX TOYEK, CBOMCTBO
COXpaHEHHSl CJIOKHOrO (aHrapMOHHYECKOrO) OTHOILIECHUSI.
JpoOHo-nuHeliHble M30MOpGHU3MBI U aBTOMOP(U3MBI (00LIHI
BUJI APOOHO-JIMHEHHOTO OTOOpa)KeHHsI Kpyra Ha ceOst M BepxHeit
MONYIUIOCKOCTH Ha  Kpyr). [uapoauHaMuyeckuil  cMBICT
KOMIUIEKCHOH  uddepeHnpyeMocTs, TUIpOJMHAMHYECKOE
MCTOJIKOBAaHHE FapMOHMYECKUX U aHAIMTUYECKUX (DYHKIUIL.
IIpumepbl NPUIOKEHU.

Ormpoc,
3a4er

Teopus uarerpana Komm

OmnpeneneHre W CBOMCTBA KPUBOJIMHEWHOTO WHTErpajga OT
¢byHkimid  KoMIUIeKcHoro mnepemenHoro. Jlemma I'ypca.
WurerpanbHast Teopema Komm  [uii  OJHOCBA3HBIX U
MHOTOCBSI3HBIX obOnacreii. [lepBooOpazHas QyHkius, Gopmysa
Hetorona-JleliOuuia, apyroe onpeneieHue JorapupMuuecKoit
¢ynkupn. Uaterpanbhas gopmyna Komm. Teopema o cpennem
3HA4YCHUHU. Hurerpan THna Kommm. beckoneunas
muddeperumupyemoctp ronoMophHbIX  GYHKIMH, (QOpMYIIbI
Komm nns mpomsBommeix. Teopema Mopepa.  IIpunmum
MaKCHUMyMa MOZYJISL.

Ompoc

CTeneHHbIe PSIBI K PSIBI
roJIoMOp(HBIX QyHKIHI

[locnenoBatenbHOCTH M pAABI  TONOMOP(HBIX (QYHKIMHA B
obmactu, 1-1 u 2-1 Teopemsl Beiiepmtpacca. CTeneHHBIE PSbL,
Teopema Abens, paauyc cxonumocty, Gopmyna Komm-A namapa.
Psnp1 Telinopa. Teopema Telinopa, eIMHCTBEHHOCTb Pa3l0KEHUS
rosiomopdHoit pyHKIMHU B creneHHO# psin. HepaBenctBo Koru
sl K03(Q(GULIUEHTOB CTENIEHHOTO psifa M Teopema JInmyBuiuis.
Hymun  romomopdHo#t  QyHkmmm. BayTpeHHss  Teopema
€IWHCTBEHHOCTH Ml TomoMophHbIX ¢yHKiuil. Psn Jlopana,
obnacth ero cxoauMocTh. PaznoxeHue ronoMophHoi GyHKIMK B
psan Jlopana (teopema JlopaHa), eTMHCTBEHHOCTD PA3JIOKEHHUSA).
@®opmynel  u  HepaBeHcTBa Komm  anst ko3 uUIMEHTOB.
W3onupoBaHHble 0COOBIE TOYKM OAHO3HAYHOIO XapakTepa;
KIaccU(pUKanys U30JIMPOBAHHBIX OCOOBIX TOYEK OJHO3HAYHOTO
XapakTepa To moBeneHH0 (GyHKImH u psapy Jlopana; mostioc,
MOPSJOK TIONIOCA; CYIIECTBEHHas ocobas Todka, Teopema
Coxoukoro-Beitepmtpacca, monstue o Teopeme Ilukapa;
0OeCcKOHEUHO ymaJieHHas Touka Kak ocoOas. Llembie ¢pyHKINM, M
MopsiioKk  ®  Tum, Mepomopdueie  QyHKOMH, QYHKIHH,
MepoMop(HEIE B pacIIMpeHHOH TIockocTH. [loHSITHE 0 TeopeMe
Murtrtar-Jledmnepa.

Ompoc

Teopust BEIYETOB

Boruersl. Teopema Komm o Bbruerax. Ilpuemsbl BbIUMCIEHHS
BbIUETOB. TeopemMa O MONHOW cymMMme BbIUETOB. [IprMeHeHne
BBIUCTOB K BBIYMCICHUIO OMPEACICHHBIX M HECOOCTBEHHBIX
nHTerpanoB. Jlemma JXopmana. MHTerpansl B CMBICIE [JIABHOTO
3HavyeHus. Jlorapupmudeckne BBYETHI B HYISIX M IIOJIOCAX.
IIpuanun aprymenra. Teopema Pyme u oOCHOBHas TeopeMa
anreopsl. Teopema ['ypBuia.

Ompoc,
KOJUTOKBUYM




AHanmuTaeckoe
MPOJOIKEHUE

AHanUTHYECKUH D3JIEMEHT, aHAIUTHYECKOE NPOJOIDKEHHE II0
mermu  obmacred. KaHOHMYeCKHMH aHAJIMTHYCCKUN  DIIEMEHT,
aHAJIMTUYECKOE IPONODKeHHE MO KpuBoW. [loHsATHE mOIHON
AHAIMTHYCCKONH (YHKIMM, BETBb TIIONHONH aHAJIUTHYCCKOU
¢yHKIMHK, TeopeMa o MoHoApoMuH (popMynupoBka). Pumanosa
MIOBEPXHOCTh TIOJTHOM aHaJMTHUECKOH (yHKIMM M ee ocoOble
touku. [Tpuaimn HenpepbiBHOCTH. [TpuHIIN ciMMerpun Primana
— IlIeapma. IloctpoeHHe KOH(POPMHBIX OTOOpaKCHUU C
MPUMEHEHHEM MPUHIUTIA CHMMETPUH.

Ormpoc,
9K3aMEH

I'eomeTpuueckue
MPUHIUIIB KOH(POPMHBIX
OTOOpaKEeHMIA

OTtoOpakeHHs MMOCPEACTBOM TOJIOMOGHBIX (DYHKIMIA: MPHUHIMIT
OTKPBITOCTH W TIPHUHIMII O0JIaCTH; TeopeMa O JIOKaJIbHOM
o0pallleHNH; OJHOJUCTHBIE (YHKIHMH, KPUTEPUH JIOKATHHOU
OJIHONIMCTHOCTH ¥  KPUTEpHUd KOH(MOPMHOCTH B  TOUKE,
JOCTaTOYHOE yclioBHe OJTHOJIUCTHOCTH (mpuHIMTT
B3aMMHOO/IHO3HAYHOTO COOTBETCTBHUS). Kongopmuo
SKBHBAJICHTHBIC OOJIACTH Ha IUIOCKOCTH. Teopema Pumana
(popmymnupoBka). IloHsTHE O COOTBETCTBHHM TpaHHIl IpU
KOH(OPMHOM OTOOpaYKEHUH. OtobpaxeHne BEpXHEH
TIOJIYIUIOCKOCTH Ha MHoroyronbHuk. ®opmyna Kpucrodders-
[IBapua. CBoiicTBa rapMOHWYECKHX (YHKIHMIA: OecKOHeuHas
middepeHumpyemocTb, TeopeMa O  CpeAHEM, Teopema
CAUHCTBCHHOCTH u TMPUHIIUIT MaKCUMyMa-MHUHHUMYMa,
WHBAapHAaHTHOCTh TapMOHMYHOCTU TPHU ToJOMOp(HOU 3amMeHe
nepeMeHHbIX; Teopema JluyBmist u Teopema XapHaka o0
ycTpaHUMOW 0co0oi Touke; uHTerpaibl Ilyaccona u IllIBapua;
pas3loKeHue TapMOHMYECKMX (YHKIMHA B psIbl, CBSI3b C
TPUTOHOMETPUUYCCKUMU psAaMU; 3aa4da JII/IpI/IXJ'Ie, MPpUMECHECHHNE
KOH(OPMHBIX 0TOOpaKEHHH JUIS €€ PELICHHSI.

Ormpoc

2.3.2 3aHATHA CeMHHAPCKOro THNA (MpaKTHYecKHe / ceMHUHAPCKHE 3aHATHS/
JabopaTopHblie padoThl)

Ne

HaumenoBanue pasnena
(Tempr)

Tematuka 3anHsTHI/pa3o0p

DopMa TeKyLLero
KOHTPOJIA

KommiekcHele uncia u
JNeNCcTBUS HaJl HUMH.
I'eomeTpus u Tononorus
KOMILJIEKCHOM TIOCKOCTH

Beenenue. Ilone KOMIUIEKCHBIX — 4HMCEN, ONEpalud  Hal
KOMIUIEKCHBIMU 4uciiamMu (K.4.). TpuroHomerpudeckas ¢popma
npeAcTaBieHusl K.4. VI3BieueHWe KOpHS N-CTEEHH U3 K.U.
T'eomerpuss u  Tomosorus KOMIIIEKCHOM IUIOCKOCTH.
Crepeorpaduueckas Mpoekuust U ee cBoiicTBa; cdepa Pumana,
pacmmpeHHast KOMIDIEKCHas MII0CKOCTh. OTKPBITHIE, 3aMKHYTHIE,
KOMMakTHele MHOXecTBa Ha C, nemma [eiine-Bopens-Jlebera.
IlonaTre CBA3HOTO MW JMHEMHOrO CBS3HOIO MHOXKECTBA,
OMHOCBS3HBIE W  MHOTOCBsI3HBIE oOmacti. KpuBele Ha
KOMIIJICKCHOM TNIOCKOCTH.

IIposepka
JIOMAIITHUX
3aJaHui

KomnnekcHas
T PepeHITPYEMOCTb.
Tomomopdubie n
KOH(OpMHBIE
OTOOpaKEeHUS

IIpemen mocnenOBaTENbHOCTH K.4., CXOAWMOCTb UHCIOBBIX
psanoB. @OYHKIMM KOMIUIEKCHOTO IIEPEMEHHOrO: IIpejel,
HETIPEPBIBHOCTb, ~ OJHONUCTHOCTH. [Ipon3BopHas QyHKIMH
KOMIUIEKCHOrO TnepeMeHHoro. YcnoBusi Komm-Pumana. R-
mupdepennupyemsie u  C-muddepeHmpyeMble (O YHKIHH.
CompspkeHHble  rapMmoHmdeckne  (GyHKmuu.  Jloctatodnoe
YCIIOBHE JIOKAJIBHOM OJHOJIMCTHOCTH TOJIOMOP(HON (YHKIHH.
I'eomeTpuueckuil cMbICT MOAYJS M apryMeHTa NPOU3BOAHOMN
ronomopdHoi Gpyrknun. [lorsTHE KOH)OPMHOTO OTOOPAKCHHS.
Kputepmit  koHpopmHOCTH  OTOOpakeHus.  KonhopmHBIE
0TOOpaKeHNS, OCYIIECTBIIIEMbIC 3JIEMEHTAPHBIMH (DYHKITHSIMU.
Crenennsie ¢yHKIH. OYyHKIUSA U €€ pUMAaHOBA MOBEPXHOCTb.
OtobpaxkeHust  aByyrompHuKOB.  DyHKims  JKykoBckoro.
INokazarenpHas ¢yHknua. Pyakums Ln Z u ee puMaHOBa
noBepxHocTs. OOmas creneHHas QyHKOWA.  Beigenenne
OJTHO3HAYHOM BETBH MHOTO3HaYHOH (hyHKIMH.
TpuronHomerpudeckne ¥ OOpaTHbIE TPUTOHOMETPHUYECKHE
¢ynkyn. J{pobHo-nuHelHbIe oToOpaskeHns. HempepbIBHOCTS,
OJTHOJIMCTHOCTh M KOH(OPMHOCTH  NpOOHO-THHEHHBIX

IIpoBepka
JIOMAIITHAX
3aJaHUH,
KOHTPOJbHAs
pabora




oroOpaxenuit. KpyroBoe cBoiictBo. IloHsTne wuHBepcHH,
CBOICTBO COXpaHEHHS CHMMETPUYHBIX TOYEK, CBOHCTBO
COXpAaHEHMSI CIOKHOTO (aHrapMOHHWYECKOTO) OTHOIICHUSL.
JpoOHo-nuHelHble N30MOPGHU3MBI B aBTOMOP(GHU3MBI (00mIIHit
BHJ IPOOHO-IMHEWHOTO OTOOpayKeHUsI Kpyra Ha ceOst M BepxXHel
MONYIJIOCKOCTH  HA  Kpyr). ['mapomMHaMuuecknii — CMBICT
KOMIUIEKCHOH T depeHInpyeMocTH, THIPOJMHAMHYECKOE
MCTOJKOBAaHHE TAPMOHMYECKUX U aHATNTHIECKUX (QYHKIUH.
[IpumMeps! NpHIOKEHUIL

Teopus unrerpana Komm

OmpenenieHie M CBOMCTBAa KPUBOJIWHEHHOrO HWHTErpaisa oT
¢yHKIMHA  KOMIUIEKCHOro mepemenHoro. Jlemma I'ypca.
Wnrerpanbaass  Teopema  Komm a1 OJHOCBSIBHBIX U
MHOTOCBSI3HBIX oOiacteil. [lepBooOpasHas GyHKIMS, hopMmyia
HeroTona-JIeiOHua, apyroe omnpeneieHue JorapuhMUIECKON
¢ynkun. Uaterpanshas gopmyna Komm. Teopema o cpennem
3HAYEHUHU. Hurerpan THIA Korm. beckoneunas
muddepeHumpyeMocTs TooMOpGHBIX  (QYHKIMH, (QOpMyIBI
Komm nns mpouwsBomueix. Teopema Mopepa.  IIpunmun
MaKCHMyMa MOZYJISL.

IIpoBepka
JIOMaITHUX
3a/IaHuH

CrernieHHBIE PSIBI U PSIBI
rosioMopdHBIX (HyHKIMIT

[TocnenoBaTtenbHOCTH M PAABl  TOIOMOPGHBIX (YHKIHMHA B
obnacty, 1-g u 2-1 Teopemsl Beliepmtpacca. CTeneHHbIe psibl,
Teopema Abens, paauyc cxonumocty, Gopmyna Komm-Anamapa.
Psane1 Teitnopa. Teopema Teitnopa, eIMHCTBEHHOCTb Pa3JIOKEHUS
ronoMopdHoii (yHKIMH B creneHHol psi. HepaBencrso Komn
Uit KOO (GHUIMEHTOB CTENEHHOro psifa u Teopema JInmyBWILIs.
Hymu  romomopduoit  ¢yHkumu. BHyTpeHHss — Teopema
eIMHCTBEHHOCTH s roioMopbHbIX (yukiui. Psn Jlopana,
obnacte ero cxoguMocTH. Paznoxenue ronoMophHoit GyHKIMK B
psn Jlopana (teopema JlopaHa), eTMHCTBEHHOCTb Pa3JIOKCHUS).
Gopmynel  u  HepaBeHcTBa Komm gt koddduimeHTOB.
N3onupoBaHHbIe 0COOBIE TOYKM OJHO3HAYHOIO XapakrTepa;
KIaccu(UKanys W30IUPOBAHHBIX OCOOBIX TOYEK OJHO3HAYHOTO
XapakTepa IO ToBefeHMIO (GyHKuMHM M psAny Jlopana; moiroc,
HOpSIOK  TOJIOCA; CYLIECTBEHHass ocobas Touka, Teopema
Coxoukoro-Beitepmtpacca, monstue o Teopeme Ilukapa;
OeCKOHEYHO yJaJeHHas Touka Kak ocobas. Llenbie QyHkuum, ux
HNopsiioKk W Tum;  MepomopdHble  (yHKIMH,  (QyHKIMH,
MepomopdHbIe B pacumpeHHoit mwiockoctr. [loHsiTHe 0 Teopeme
Murtrtar-Jleduepa.

ITposepka
JOMaIllITHHUX
3aJaHUN

Teopus BbIYETOB

Brruetsl. Teopema Komm o Beruerax. Ilpuembl BbIUHCICHHSA
BBIYETOB. Teopema O MOJIHOW cymMMe BbIUeTOB. IIpumMmeHeHue
BBIUETOB K BBIUMCICHHUIO OIPEJCICHHBIX M HECOOCTBEHHBIX
unrerpanoB. Jlemma Xopnana. MHTerpanel B CMbICIE TJIaBHOIO
3Ha4yeHud. Jlorapugmudeckne BBUETHI B HYISIX M IIOIIOCAX.
IIpunnun aprymenra. Teopema Pyme u ocHOBHas Teopema
anreOpsl. Teopema I'ypBumia.

IIpoBepka
JIOMAIITHAX
3aJaHui

AHanuTH4ECKOE
MIPOJOIKECHHE

AHanUTHYECKUH 3JIEMEHT, aHAIUTHYECKOE MPOJOIDKEHUE II0
menu obmnacredl. KaHOHMYECKMH aHAIMTHYECKUH DJIEMEHT,
AHAJIMTUYECKOE MNPOAOIDKEHUE MO KpuBOW. I[loHsATHE mOJIHON
AHAIMTHYECKOH (YHKIWK, BETBb IIONHONH AHAIWTHYECKOU
(hyHKIIMHM, Teopema 0 MOHOmpoMun ((hopmMynmupoBka). PuMmanoBa
TTOBEPXHOCTh TIOJIHOM aHAIUTHYECKOW (DYHKIMH M ee 0coObIe
toukd. [IpuHuun HenpepsiBHOCTU. [IpuHimn cummerpun Pumana
— IBapma. IloctpoeHme KOHPOPMHBIX OTOOpa)KeHUH C
MIPUMEHEHHEM NTPUHINIIA CHMMETPHH.

IIpoBepka
JIOMAIITHAX
3aJaHui

I'eomeTpuueckue
TIPUHIMTIB KOH(POPMHBIX
OTOOpaXeHUH

OT00paskeHUsI TIOCPEACTBOM TOIOMO(HBIX (DYHKITHHA: TTPHHIIATL
OTKPBITOCTH W TPUHIMIT OOJIaCTH; TeopeMa O JIOKaJIbHOM
o0pallleHnH; OJHONHUCTHBIE (YHKIWH, KPUTEPUH JIOKATBHOU
OIHONIMCTHOCTH ¥  KPUTEpHUH KOH(POPMHOCTH B  TOUKE,
JOCTaTOYHOE yclIoBHE OIHOJIUCTHOCTH (mpuHIIT
B3aMMHOO/JTHO3HAYHOTO COOTBETCTBUS). Kongopmuo
9KBUBAJICHTHBIE 00JacTH Ha IuIOcKocTH. Teopema Pumana
(popmymupoBka). IloHATHE O COOTBETCTBHH TPAHUIl TIPH

[IpoBepka
JIOMAIITHAX
3aJaHNH,
KOHTPOJbHAs
pabota




KOH(QOPMHOM OTOOpaKCHUU. OTtoOpaxeHue BEpXHE
MOYTJIOCKOCTH Ha MHoroyroibHuK. ®opmyna Kpucroddens-
[IBapra. CBoiicTBa rapMoOHMYECKHX (YHKIMHA: OecKOHe4YHas
middepeHmupyemocTb, TeopeMa O  CpeAHEM, Teopema
€IMHCTBEHHOCTH W  NPUHOWN  MaKCUMyMa-MHHUMYMa;
MHBapHUAaHTHOCTh TapPMOHWYHOCTH IIPH TOIOMOpPQHOI 3ameHe
NepeMeHHbIX; Teopema JlmyBmmist u Teopema XapHaka o0
yCTpaHUMOM 0co0ol Touke; mHTerpaisl Ilyaccona m IlIBapria;
pa3jioKeHne TapMOHWYECKMX (YHKIMA B psbl, CBS3b C
TPUTOHOMETPUUECKUMH psifiaMy; 3a1ada Jupuxie, npuMeHeHne

KOH()OPMHBIX 0TOOPaKCHUH VIS e¢ PEIICHUS.

3amura nabopatopHoit paboTsl (JIP), BemmonHeHne kypcoBoro npoekta (KII), kypcoBoii
pabotsl (KP), pacuerHo-rpadmueckoro 3amanusi (PI'3), manucanune pedepara (P), scce (D),
kosutokBuyM (K), rectuposanue (T) u T.x1.

IIpu  uzyuenun

JUCUMIUINHEI

MOTYT TPHUMEHATCS  3JEKTPOHHOEe  oOyueHwue,

JTUCTAaHIIMOHHBIE 00pa3oBaTenbHbIe TeXHOJIOTHH B cooTBeTCTBHH ¢ PI'OC BO.

2.3.3 IlpumepHasi TeMaTHKA KYPCOBBIX padoT (IPOEKTOB)
KypcoBsie paboTsI He TPeAyCMOTPEHBI YU€OHBIM IIJIAHOM.

2.4 TlepeyeHb Y4eOHO-METOANYECKOTO 00ecTiedeHHs IJIsl CAMOCTOSITEILHOM PadoThI
00y4aromuXxcs no JUCHMILINHE (MOTYJII0)

Ne

Bun CPC

[TepeueHsb yueOHO-METOANIECKOT0 O0ECTIeUeHH s IUCIUIUIHHBI 10
BBITIOJTHCHHUIO CAMOCTOSATEIbHOW PabOoThI

1

[IpopaboTka 1 noBTOpEHHE
JIEKLOHHOT O MaTepHana 1
MaTepuaia y4eOHHKOB 110
Teme «KoMmriiekcHble ynucna u
JelcTBUS HaJl HUMH.
I'eomeTpus u Tononorus
KOMIIIEKCHOM IJTOCKOCTHY.

[MpuBanos U.1. BeeneHue B TeopHio pyHKIMI KOMIUIEKCHOTO MEPEMEHHOTO,
Jlanb, crepeorunHoe u3nanue, 2009, 432c.
(cm.http://e.lanbook.com/books/element.php?pll _cid=25&pl1 id=322)
Illa6at b.B. BBenenue B koMIUIEKCHBIN aHanu3, 4. 1, Jlans , 2010.336 c.
Bonkosbicckuit U.M., JIyun I'.JI., Apamanosud W.I". CoopHuK 33124 110
Teopun QyHKIHI KoMILIeKcHOro iepementoro. ®U3MATIIUT, 2009. - 312
C.

(cm.http://e.lanbook.com/books/element.php?pll cid=25&pl1 id=2763).

JIEKIOHHOT 0 MaTepuaa 1
MaTepHana yueOHHKOB I10
Teme «CTereHHbIe PSABI 1
PSIBI TOIOMOP(HBIX
hyHKITHID.

2 [Ipopabotka u noeropenue |[IpuBanor N.1. Beenenue B Teoputo QyHKIMIT KOMIUIEKCHOTO TIEPEMEHHOTO,
JICKIIMOHHOI'O MaTepualla v | Jlagp, cTepeoTHnHoe n3nanue, 2009, 432c.
Matepuana y1eGHHKOB 0 | ey hitp://e.lanbook.com/books/element.php?pll cid=25&pl1 id=322)
Teme «KomekcHas IlIa6at b.B. BBenenue B koMIUIEKCHBIN aHanu3, 4. 1, Jlans , 2010.336 c.
i hepeHIpyeMOCTb. .
TomomopdHbie u BonkoBsicckuit IV/I.M., Jlynn I'J1., Apamanosuu U.I'. COopHuK 3a1a4 1o
KOH(OPMIBIE 0TOGpaKerHs. | TEOPHH ¢byHKMiA KoMIuekcHOro nepemenHoro. ®U3MATIINT, 2009. - 312
c.
(cm.http://e.lanbook.com/books/element.php?pll cid=25&pl1 id=2763).
3 [Ipopabotka u moBropenue |[IpuBanos N.1. Benenue B Teoputo QyHKIMIT KOMILUIEKCHOTO TIEPEMEHHOTO,
JICKIMOHHOT'O MaTepualia v | Jlagp, cTepeoTHnHoe n3nanue, 2009, 432c.
MatepHaia yIeORMKOB 10 |y http://e.lanbook.com/books/element.php?pll cid=25&pl1 id=322)
Teme «Tfigp WA HHTErpana [ITa6at B.B. BBeacHre B KOMILICKCHBIN aHanu3, 4. 1, Jlane, 2010.336 c.
ot BonkoBeicckuit .M., JIyan I'.JI., Apamanosrd U.I'. COopHEK 3a1a9 110
Teopuu QyHKIMIA KoMITIeKcHOro nepementoro. ®U3MATIIUT, 20009. -
312 c.
(cm.http://e.lanbook.com/books/element.php?pll cid=25&pl1 id=2763).
4 |TIpopaborka umoBToperune |[IpuBanoB .M. Beenenue B Teopuro GpyHKIHMHA KOMITIEKCHOTO

repeMenHoro, Jlanp, crepeotunHoe m3nanue, 2009, 432c.
(cm.http://e.lanbook.com/books/element.php?pll cid=25&pl1 id=322)

[[Tabat b.B. BBeaeHne B koMIuteKcHbBIN anamm3, 4. 1, Jlans , 2010.336 c.
Bonkoseicckuit .M., Jlynn I'.JI., Apamanosmda W.I. COopHmMK 3amad mo
Teopru (PYHKITHA KoMIUTeKCHOTO iepeMenHoro. ®U3MATIINT, 2009. - 312 c.
(cm.http://e.lanbook.com/books/element.php?pll cid=25&pl1 id=2763).
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5 [Ipopabotka n moBropenue |[IpuBanos M.1. Benenue B Teoputo QyHKINI KOMIUIEKCHOTO TIEPEMEHHOTO,
JICKIIMOHHOT O MaTepuala u |Jlanp, cTepeoTuniHoe u3aanue, 2009, 432c.

MatepHaia y4eOHHKOB 110 (cMm.http://e.lanbook.com/books/element.php?pll cid=25&pl1_id=322)
TEMEC ((TeOpI/Iﬂ BBIUCTOB).

IITa6at B.B. Beeaenne B KOMITIEKCHBIN aHanus, 4. 1, Jlaus , 2010.336 c.
Bonkoseicckuit U.M., JIynn I'.JI.,, Apamanosud W.I". CoopHEK 33124 IO
Teopun GyHKIHMH KoMIuiekcHoro nepementoro. ®UU3MATIINT, 20009. -

312 c.

(cm.http://e.lanbook.com/books/element.php?pll cid=25&pll id=2763).

6 [Ipopabotka u moBropenue |[IpuBanos N.1. Benenue B Teoputo QyHKINIT KOMIUIEKCHOTO TIEPEMEHHOTO,
JICKIIMOHHOT'O MaTepuala u |Jlanp, cTepeoTUIIHOE U3aanue, 2009, 432c.

MatepHana y4ebHIKOB 110 | (o htp://e lanbook.com/books/element.php?pll cid=25&pl1 id=322)
TeMe «AHaJIUTHYEeCKOe

MPOAOJIKCHUEC) .

IITa6at B.B. Benenrie B KOMITIEKCHEIN aHanus, 4. 1, Jlaus , 2010.336 c.
Bonkossicckuii .M., JIyan I'.JI1., Apamanouu U.I'. COopHUK 3a1a4 10
Teopun QyHKIMK KoMIuiekcHoro nepementoro. ®UU3MATIINT, 20009. -
312 c.

(cm.http://e.lanbook.com/books/element.php?pll cid=25&pll id=2763).

7 INpopaborka u noropenue |[Ipusanos .M. Beenenue B Teoputo HYHKINIT KOMITIEKCHOTO IEPEMEHHOTO,
JIEKIIMOHHOI'0 MaTe€pHalla U | Jlanp, cTepeoTurinoe u3aanue, 2009, 432c.

MatepHana y1eGHUKOB 110 |\ hitp://e.lanbook.com/books/element.php?pld_cid=25&pl1 id=322)
Teme «KomIiekcHbIe uncia u

JelicTBUS HaJl HUMH.
I'eomerpus u Tononorus
KOMIIIEKCHOM IIJTIOCKOCTH.

IITa6at B.B. Beenenre B KOMITIEKCHBIN aHamu3, 4. 1, Jlans , 2010.336 c.
BonkoBsicckuii .M., JIynn I'.JI., Apamanosuu W.I'. COopHuK 3a1a4 1o
Teopun QyHKIHI KoMILIeKcHOoro epemenHoro. ®UI3MATIINUT, 2009. - 312
C.
(cm.http://e.lanbook.com/books/element.php?pll_cid=25&pll id=2763).

Y4eOHO-METOIUYECKUE MaTepUaibl JII CaMOCTOSITEIBHOW pabOThl O0y4aromuxcs W3
YKclia MHBAJIUIOB U JIUI C OTPAaHUYEHHBIMUA BO3MOXKHOCTSIMU 3710poBbs (OB3) npenocTaBisitoTcst
B (popmax, aanTUPOBAHHBIX K OTPAHUUYEHUSM HX 37J0POBBS M BOCIIPUATHS MH(DOPMALIUHU:

JIis i1y ¢ HapyILIEHUsSIMU 3pEHUs:

— B ITIeYaTHOM (popMe yBEIIMUEHHBIM MIPUDTOM,

— B (hopMe 3IIEKTPOHHOTO JOKYMEHTA,

— B popme ayamodaiina,

— B mIe4aTHoOM (hopme Ha s13b1ke bpaiisi.

Jlyig 11 ¢ HapyIICHUSAMHU CIyXa:

— B IleyaTHoO# (opme,

— B (hopMe 3JIEKTPOHHOTO JOKYMEHTA.

Jljis U1y ¢ HapyILIEHUSIMU ONIOPHO-JIBUTATEIBHOTO amnmapara:

— B ITeyaTHoO# (opme,

— B (hopMe PIIEKTPOHHOTO JOKYMEHTA,

— B (hopMme ayauodaiina.

JlaHHBIN TIepeYeHb MOKET ObITh KOHKPETH3HPOBAH B 3aBUCHMOCTH OT KOHTHHIEHTA
00yJaronmxcs.

3. O0pa3oBaTe/ibHbIEe TEXHOJIOTHHM, NMPUMEHsieMble MPH OCBOEHHMH AUCHHUILIMHBI
(Momy.Jist)

B xone wu3ydeHMss JUMCUUIUIMHBI MPEAYCMOTPEHO MCHOJIb30BaHUE  CIEAYIOLIUX
00pa3oBaTeNbHBIX TEXHOJOTHI: JEKIMH, MPAKTUYECKHE 3aHSATHS, MOJrOTOBKAa MHCHMEHHBIX
aHAJIUTUYECKUX PadOT, caMOCTOsATENbHAsI paboTa CTY/IEHTOB.

KomneTeHTHOCTHBI MOAX0J B paMKax MpenojaBaHUs IUCLUMIUIMHBI pealu3yeTcs B
WCIIOJb30BAHUM HMHTEPAKTUBHBIX TEXHOJOTMH M AKTUBHBIX METOJOB (IMPOEKTHBIX METOJIUK,
MO3TOBOTO IITypMa, pa30opa KOHKPETHBIX CHUTYallMid, aHalu3a MeAarorH4eckux 3ajaad,
MeJaroruYecKoro KCIePUMEHTa, UHBIX ()OpPM) B COYETAHUH C BHEAYAUTOPHON pabOTOH.
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HCIIOJIB30BAaHHUEC

WNudopmanrionHsie

UH(POPMALIMOHHBIX

TEXHOJIOTHH,
pecypcos,

TEJICKOMMYHUKALIMOHHOM ceTtu MHTepHeT.
AnantuBHbIe 00pa30BaTEbHBIC TEXHOJIOTUH, TPUMEHSIEMbIE TIPU U3YYCHUN TUCIUIIIAHBI
— I JIML C OIPAHMYEHHBIMH BO3MOXHOCTSIMHM 3J0pPOBbS IPELYCMOTPEHA OpraHU3aLMs
KOHCYJIBTALIMM C UCIIOJIb30BAaHUEM HIEKTPOHHOM IOYTHI.

MMPUMCHACMBIC

pu
JNOCTYIIHBIX B

HU3y4ECHUU

JTUCUUTUIAHBL:
UH(POPMAIIMOHHO -

4, OneHo4Hble cpeacrea AJisl TEKYILIECT0 KOHTPOJIA YCII€EBA€EMOCTH H HpOMe)KyTO‘-IHOﬁ

KOHTPOJIsE B (OpPME TECTOBBIX 3aaHWIA, PasHOYPOBHEBHIX: 3aJaHHIMA

aTrrecralmu

OneHOYHBIE CpeICTBa TMpEAHA3HAYEHBI JUIsI KOHTPOJS M OIEHKA 00pa3oBaTeNbHBIX
JOCTHKEHUH O00Yy4aroluXxcsi, OCBOMBIINX MPOrpaMMy y4eOHOUM mucuuruinHbl «KommiekcHbl
aHaIu3».
O1eHOYHBIE CPENICTBA BKIIOUAET KOHTPOJIbHBIC MAaTE€pUasbl IJisl MPOBEICHUS TeKYUIero

arTecTanuu B GopMe BONPOCOB U 33/aHUH K 3a4€Ty U DK3aMEHY.

U NPOMEKYTOYHOM

CTpyKTYypa OLIEHOYHBIX CPECTB JJIf TeKYyIleill  NPOMEeKYTOYHOM aTTecTaluu

Kon 1 HanmeHoBaHue HanmeHoBaHuE OLIEHOYHOr 0 CPEACTBA
Ne PesynbraTsl 00y4yeHus
n/n HHARATOpa (B cootBetcTBHH C 1. 1.4) Texymmii KOHTPOJIb Hpovexyrotkas
(B coorBetcTBHH C 1. 1.4) aTTecTarus
NOIIK-1.1 Buaer ocHOBHbIE MOHATUA U | OMpoC Ha JEKIHAX U Bonpocsr 1-21
[IpuMeHsieT 3HAHHUSA  [TeOpeMbI KOMIUIEKCHOTO | 71a00paTOpHBIX 3aHSATHSX KOJUJIOKBHyMa
OCHOBHBIX Pa3lelioB  @HAJIM3a M CIOCOOBI  MX
(byHIaMEeHTaIbHOM [PUMEHEHHs B  JPYrux
MATEMATHKH B y4eOHON 1 (00IaCTIX 3HAHUM.
1 IPOU3BOICTBEHHOM
IPaKTHKE, B KypPCOBBIX
paborax, B BBIITYCKHOI
KBTU(UIMPOBAHHOM
pabote
HOIIK-1.1 YmMeer pemath  3amaum | [IpoBepka BBITOJTHEHHBIX KontponsHas
[pumensier 3HaHUA [KOMIUIEKCHOTO aHaju3a, a | JOMAIHUX 3aJIaHui pabota Nel
OCHOBHBIX Pa3ieIoB  [TAKXK€ HPUMEHATh 3HaHUA
(I)yHI[aMeHTaHBHOﬁ IKOMILUIEKCHOI'O aHa/Ik3a IIpu
MaTeMaTHKH B yqeOHoi i [PCHICHAN  3a/@9  pyrux
2 TIPOU3BOICTBEHHOM (VACIIILIHH.
MIPaKTHKE, B KyPCOBBIX
pabotax, B BBIITyCKHOMH
KBaIH(PUITUPOBAHHON
pabote
HOIIK-1.1 Brnaneer HaBbIKaMu | [IpoBepka BBITOTHEHHBIX KonTtpomnsHas
[IpumMensier 3HAHUS MIPaKTHIECKOTO JIOMAIIHUX 3aJaHAI pabora Ne2
OCHOBHBIX pa3JelioB HCIIONB30BaHMS METONIOB U
(hyHIaMeHTaNBEHON pe3yiIbpTaToB
MaTEMaTHKH B YUEOHOH M | KOMIUIGKCHOIO  aHallu3a
3 MPOU3BOJICTBEHHOM NPU PEICHNH PAa3IUYHBIX
MIPaKTHKE, B KyPCOBBIX 3a71ad.
paborax, B BBIITYCKHOI
KB ()UIUPOBAHHOM
pabote




TunoBbie KOHTPOJIbHBIC 3aJaHUSI WJIH UHBIC MaTEepPHaJIbI, H606X0)II/IMbIe AJIsl OCHKH
3HaHHﬁ, YMeHHﬁ, HAaBbIKOB U (I/I.]'[I/I) OonbITa J€ATECJILHOCTH, XaPAKTCPU3YIOIIIHUX 3TAIlbI
(l)OpMHpOBaHHH KOMIIeTEHII NIl B nmpouecce 0CBOCHUs 06pa30BaTeJ’le0ﬁ MporpaMmmbIl

Ilpumepnulii nepeuenv 6onpocos u 3a0anuil
Konumponvnas paboma Nel

(1+i)"

Haiitn neiicTBUTENBHYIO 1 MHUMYIO YaCTh KOMIUIEKCHOTO YHCIIa |K1— | .
—I1

=

2. Haiitu I%?S(i)_(i)I/IHI/IeHT pacTspkeHust K 1 yroJ1 HoBOpOoTa KacaTelIbHOW Ol /TSt OTOOpayKeHHUS
—1

€
f(2)=

A B TOYKE Z, =TT .
- 0
elz I

3. Bwruucnuth uHTErpa j (i22 — ZZ)dZ , TJIe KpuBasi L — 0Tpe30K, COSTUHSFOITNIN TOUKH
. L
i

zlzonzzzg.

4. Haiitn o6pa3 o6mactu D = { Z: |Z |>1, Imz> 0} pyu 0TOOpaKeHUH IPOOHO-TMHEHHON

dyskmmeit  W=f (z), ymoBmerBopstomeit  ycmoBumsM | (O) =oo, f (1 + I) =1,
f (2i)=0.

WNnm:
Haittu ¢pynknuio W=f (z), kondpopmMHO 0TOOpakaroyro 061acTs

D= {Z Imz > 0}\ [O;i] .Ha BEPXHIOIO ITOJTYIIOCKOCTb.
z+1
5. Paznoxute B psag Teitmopa B okpectHOCTH Toukd Z=0 (yHKIMIO f(z) =———H

HaWTH pagryc CXOJUMOCTH Psija.

Koumponvnasn paooma N2
1. Pa3noxuTh N0 cTeneHsaM Z—a B Kojblie D = {Z |Z - 2|> O} (byHKLIHIO

f(z)=2*(z-2)%a=2.
2. Bpruuciautb HHTCIpaJ, CUuTas, 4YTO 06X0)I 3aMKHYTOI'0O KOHTYpa IPOUCXOAHUT B
ITOJIOKUTCIIbHOM HaAIIpaBJICHUU:

dz

§2 (Z - 3)(; -1)

3. BbIUuCIuTh € IMOMOIIBIO TeOpI/I_i_IgIOBBI‘leTO%36006CTB6HHLII\/'I HUHTCIrpaJ BUaa:
Xax

JO (x2 :)(XZ + 9) ’

X COS X
WM HeCOOCTBEHHBIN MHTErpall BUaa :[O x2 — 2% +10

4. BbIUHMCIHTH C IOMOIIIBKO TCOPHUU BBIUCTOB CJ'ICI[yTOH.[PIﬁ OHpCI[CJ'ICHHHﬁ HUHTCrpall:
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14.
15.
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0.
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12.
13.
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16.
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20.
. Onpenenenne BpIueTa B KOHEUHOW H30JIMPOBAHHON 0COO0M TOUKE U B 0.

0.
1.
12.
13.
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[55
5 9+ 3C0S
Bonpocs! kK KOLITIOKBHYMY
l. Onpedenenus u hopmyauposxku meopem.
Oynkys, muddepeHnupyemas B CMbICIIE KOMITIEKCHOTO aHaIN3a, U QyHKIuS,
rojoMop¢Hast B TOUKE.
Ycenosusa Komu-Pumana
I'eomeTprueckuii CMBICT MOYJISL U apTyMEHTa IIPOU3BOIHOMN
[Nonsitne KoH(GOPMHOTO 0TOOPAKEHHMS, JOCTATOYHOE YCIOBUE KOH(DOPMHOCTH.
Teopema Komu 17151 01HOCBSI3HOM 001acTH.
Teopema Komu 17151 MHOTOCBS3HOM 001aCTH.
WurerpansHas popmyna Komm.
Nurerpain tuna Komm.
Onpenenenne rapMOHUYECKON (PyHKITUH.
Onpenenenre NHBEPCUU.
Teopema o cpeaHem
Teopema Mopepa.
[TpuHIIMIT MAKCUMYMa MOTYJISI.
[IepBas Teopema Beliepmrpacca.
Bropas teopema Beitepmpacca
Teopema AGens
®opmyna Komu Anamapa
BHyTpeHHsa TeopemMa eAUHCTBEHHOCTH
Knaccudukanus n301MpoBaHHBIX 0COOBIX TOUYEK
Teopema Coxoukoro — Beiiepmtpacca

1. Jlokazamenscmea ymeepicoenuil
Teopema Komu ajis omHOCBSI3HOM 001acTH (MokazarenbeTBo D.I'ypca).
Teopema o cyiiecTBOBaHHUU TIEPBOOOPAZHOI.
Hurerpanpaas hopmyna Komn.
Teopema o cpeaHem.
HuddepenunpyemocTs uuterpaia tumna Komm.
Teopema Mopepa.
[IpuHIMI MakcUMyMa MOTYJISL.
Teopema AGens.
Teopema Teinopa.
Hepasenctsa Komu u reopema JInyBuiwis.
Teopema Teinopa.
Teopema Coxonkoro — Beliepiurpacca
Bripakenue Beiueta uepe3 kodhduineHT pasznosxxkenus B psija JIopan B KOHEUHOH TOUKE U B
0ECKOHEYHOCTH.
Teopema Ko o BeiueTax.
Teopema 0 OJTHOM CyMMeE BBIYETOB.
Jlemma Kopnana.
KpyroBoe cBoiicTBO JpoOHO-TMHENHBIX OTOOPAKEHUI.
CBOWCTBO COXpaHEHUS] CHMMETPUYHBIX TOUEK ISl APOOHO-TMHEUHBIX OTOOPAKEHHIA.

Bonpocsl k 3k3amMeHy
KommuiekcHble uncia u 1eicTBUs HaJl HUMU. TpUroHOMeTpHUecKast U oka3areiabHas popma

MpeJCTaBIeHNUs KOMIUIEKCHBIX uncen. @opmyna Myaspa. U3Bieuenue VZ .
Pacmupennas KoMIieKcHas IiockocTh. Ctepeorpaduueckas MPOEKIUs U €€ CBOMCTBA.
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28.
29.
30.
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Tonosnorus KOMIJIEKCHOM INIOCKOCTH. [IOHATHE OTKPBITOr0, 3aMKHYTOTO, CBSI3HOTO
MHOecTBa. O61acTh, MOPAIOK CBI3HOCTH.

[Tytu u kpusslie. [Ipenen u HeNIPEepHIBHOCTH (PYHKIIUH KOMILJIEKCHOTO IIEPEMEHHOTO.
[IpounsBoaHas GYHKIIMH KOMIUIEKCHOTO NiepeMeHHoro. YcnoBus Komu-Pumana.
Oynkimn, 1uddepeHnrnpyemMbie B CMbICIE BEIIECTBEHHOTO U KOMIUIEKCHOTO aHAIIN3a.
dopmanbHbIe pou3BoAHEIE. [ToHATHE roTOMOPGHOM QYHKITUH.

I'eomeTpryeckuil CMbICIT MOAYJISI M pTyMEHTA POU3BOAHOM.

[TonsiTre KoH(DOPMHOTO 0TOOpaXKeHus. JlocTaTOUHBII TPU3HAK KOHPOPMHOCTH
OTOOpaKEHUSL.

INapmonmndeckne GyHKIMH, BOCCTAHOBIICHUE TOJOMOPGHON (DYHKIIMH IO €€ BEIIeCTBEHHOM
YaCTH.

HpoOHo-nuHeiHbIe 0ToOpakeHus, UX KOHGOPMHOCTb B C -~ M KpyroBo€ CBOMCTBO.

[TonsTie nuBepcuu, ee corcTBa. CBOMCTBO COXpaHEHUS! CUMMETPUYHBIX TOUEK IIPU

JNPOOHO-TMHEWHBIX 0TOOPAKEHUSIX.

[TocTpoenue qpoOHO-IMHEHHOTO OTOOPaXEHUS 110 3aJaHHOMY COOTBETCTBHIO TPEX Hap

TOYEK, CBOMCTBO COXPAHEHHUS CIOXKHOTO (AHTAPMOHUYECKOTO) OTHOLICHHUSL.

Jpo6Ho-nuHeliHbIe H30MOpP(U3MBbI BEpXHEH MOJIYIIIIOCKOCTH HA €IMHUYHBIN KPYT U

aBTOMOP(U3MBI €TMHUYHOTO KpyTa.

CaoiictBa dynkimm Z".

Oynknusa JKykoBCKOro.

[TokazarenpHas QyHKITHS.

WNuTerpan oT pyHKIMN KOMIUIEKCHOTO IIEPEMEHHOTO M €T0 CBOMCTBA.

WurerpanbHas TeopeMa Kot 17151 0fHOCBSI3HOM 001acTH (J10Ka3aTEIBCTBO € OMOIIBIO

dbopmynsl ['puna).

Jlemma I'ypca.

HuterpanpHas Teopema Ko 1y1st oHOCBsI3HOM 00macTu (mokaszarenbetBo D. ['ypea).

HuterpanpHas Teopema Komm 11t MHOTOCBSI3HOM 001acTy.

Teopema o cyliecTBOBaHUH TTEPBOOOPA3HOM.

Huterpanpaas hopmyna Komm u Teopema o cpeHem.

Huterpan tuna Komm.

beckoneunas nuddepeHnupyeMocTs ToIoMopdHBIX GYHKIIMN, HHTErpalibHas popmyra

Komu quist nponsBoiHbIX, Teopema Mopepa.

[IpuHUIMI MakCUMyMa MOTYJIS.

CX0oIuMOCTh U paBHOMEpHAsk CXOAUMOCTh (PYHKLIHOHAIBHBIX psiioB. CBOMCTBA paBHOMEPHO

CXOJALIMXCS pALIOB, TpU3HaK Beliepmpacca.

ITepBas Teopema Beiiepmrpacca.

Bropas Teopema Beiiepirpacca.

Crenennsie psaabl. Teopema Abens. Paanyc cXoIMMOCTH CTETIEHHOTO psija.

[Ipuznak Komm cxogumoctu uncnosoro psana. opmyna Komm — Anamapa.

Teopema Taitnopa.

HepagenctBa Komu u Teopema JlnyBuiis.

BHyTpeHHss TeopemMa eAMHCTBEHHOCTHU AJIsl TOJIOMOP(MHBIX (PYHKIUH.

Hynu ronomopdHoi GpyHKITUH.

Psan Jlopana. Teopema Jlopana.

Teopema 06 eanHCTBEHHOCTH pa3noxeHus B paa Jlopana, nepasenctsa Ko st

k03 puIeHToB.

Knaccugukarus u301MpoBaHHBIX 0COOBIX TOUYEK, KPUTEPHH YCTPAaHUMOCTH 0COOO0N TOUKH.
[Tosmtocel rotoMoppHOI QPyHKIIMU, TOPSIOK MOJIIOCA, CBSA3b MEXKAY HYJIIMH U MOJTIOCAMHU.

Teopema Coxonkoro — Beliepiitpacca.

Lenbie u mepomopdubie pyHkuuu. IlpeacraBnenne mepoMophHON GYHKIIUH, UMEIOIEH

KOHEYHOE YHCJIO MOJIFOCOB.
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Brraetsl. Beipaskenne BerueTa uepes3 KodpGuIueHT pasioxenus B psja Jlopana. Beraucienue
BBIYETA B CIIy4ae MOJIFOCOB Pa3HOU KPaTHOCTH.

Teopema Ko o0 Bbryerax.

Brruer B 6eckoneynoctu. Teopema o 1oJiHOM CyMMe BBIYETOB.

JlemMma JKopnaHa u ee npyMeEHEHHE.

Borunicnenue HecOOCTBEHHBIX MHTETPAJIOB C IIOMOIIBIO BHIUETOB.

HecoOcTBeHHBIN MHTErpall B CMBICTIE TJIABHOTO 3HAUYEHUs. BbIncienus B cirydae mpoCcThIX
noJirocoB. [Ipumep.

JlorapugmuuecKuii BEIUET B HYJIAX M TOJIOcax. Teopema o IOJTHOH cyMMe
JA0rapu(pMHUECKUX BBIYETOB (DYHKIIUN, MEPOMOP(HHON B 00JIACTH.

[IpuHnun aprymeHra.

Teopema Pymie u ocHOBHas TeopeMa anreOpsbl.

[IpuHnun coxpanenus 0o1acTu.

JloctaTouHO€ yCI0BUE JIOKAIBHON OJHOIMCTHOCTH U HEOOXOIMMOE YCIIOBUE OTHOJIUCTHOCTH
roJoMoppHON QyHKIUH.

AHaTUTUYECKUN AIEMEHT, AHATUTUYECKOE TTPOJI0JDKEHUE TI0 1ienu obnactet. KanoHnvyeckuit
AHAIUTUYECKUI 3JIEMEHT, aHATUTUYECKOE MTPOJIOJDKEHHE 1T0 KPUBOH.

[TonsiTHE MOTHON aHANTUTHYECKON (YHKIIMH, BETBb MTOJIHOM aHATUTHYECKON QYHKLINH,
TeopemMa 0 MOHOApoMuH ((hopMyTrpoBKa). PuMaHOBa MOBEPXHOCTH MOJTHOW aHATUTHIECKOM
(GyHKIMH.

[IpuHIMT HENPEPHIBHOCTH.

[IpuHnmn cummerpun Pumana-IlIBapua.

Kondopmuo 3xBHUBaNieHTHBIE 007aCTH HA MIIOCKOCTH. Teopema Pumana (popmynupoBka).
CooTBeTcTBHE IpaHUI] IPH KOHPOPMHOM OTOOPAKECHUH.

[IpuHIMI B3aUMHO-0JTHO3HAYHOT'O COOTBETCTBHSL.

OTobOpakeHne BEpXHEH MOTYIUIOCKOCTH Ha MHOTOYToIbHUK. Dopmyna Kpucroddens-
[IBapma.

Kpurepun oneHuBaHusi pe3yjibTaTOB 00y4eHUs

Oyenka Kpumepuu oyenusanus no sxzameny

(omauuno)

Buicoxuii yposens | oyenky «omauuHoy 3acuyscueaem cmyoeHm, 0COUSUIULL 3HAHUS,
«5» VMeHUsl, KOMNemeHyuu U meopemudeckutl mamepuai 6es3 npooenos;

8LINOIHUBUIUL 8CE 3A0AHUS, NPEOYCMOMPEHHbBLE YYUEOHbIM NIAHOM HA
8bICOKOM KAYECMBEHHOM YPOBHE, NPAKMUYECKUE HABBIKU
npogeccuoHaIbHO20 NPUMEHEHUS 0C80EHHBIX 3HAHUL ChOPMUPOBAHDL.

Cpe()HuzZ Ypoe€eHb OUEHKY «XOpOoulo» 3acjiyancusaent cmydeHm, npakmu4ecKku nojiHocmsio
«4» 0CBOUBLULLULL 3HAHRUA, YMEHUA, KOMNEMEHYUU U meopemuqecmtﬁ

mamepuai, yll€6Hbl€ 300aHUA He OUEHEHbl MAKCUMAIbHBIM YUCTIOM

(xopouio)

0a1108, 6 OCHOBHOM CHOPMUPOBAT NPAKMUYECKUE HABBIKU.
Ilopoeosbiil OYEHKY «YO0BIEMBOPUMETLHOY 3ACTYHCUBAEH CIYOEHM, YACTNUYHO C
ypogenb «3» npobenamu 0ceoUSUIUL 3HAHUSA, YMEHUS, KOMNEeMeHYulu u
(yOosniemeopume | meopemuyecKuti Mamepuai, MHo2ue yueonvie 3a0aHus 1ubo He
JIbHO) BbINONIHUIL, TUOO OHU OYEHEHbL YUCTOM DANN08 OIUSKUM K MUHUMATLHOMY,

HeKomopble npaKkmu4ecKue HaeblKu He CqupMupOGClel.




Munumanvhoiti OYEHKY «HeYyO0B81emMEOPUMENbHOY 3ACIYHCUBAET CIYOEeHM, He
VposeHb «2» 0C8OUBUIUT 3HAHUS, YMEHUS, KOMNEMEeHYUU U MeopemuyecKutl
(HeyOosnemeopu | mamepuai, yueOnvie 3a0anus He 8bINOIHUL, NPAKMUYECKUe HAB8bIKU He
menbHo) chopmuposanul.

Kpurepuu onieHuBaHus 1o 3a4ery:

«3a4TEHO»: CTYJIEHT BIAJCET TEOPETUIECKUMHU 3HAHUSMMU 110 JaHHOMY Pa3zeily, 3HaeT OCHOBHBIE
(bopMyIbl, TOTTyCKaeT HE3HAUYNTENbHBIC OUTHOKN; CTYIEHT YMEET MPABUIBHO OOBICHAThH
M3JI0KEHHBIN B Kypce MaTepual, WIIIOCTPUPYS €ro NpUMepaMHu.

«HE 3a4TEHO»: MaTepUal HE YCBOCH MJIM YCBOCH YaCTHYHO, CTYICHT 3aTPYyIHSICTCS PUBECTH
IMPHUMEPEI IO OCHOBHBLIM IIOHATUAM KYypCa, JOBOJIBHO OrpaHH‘-IeHHBIfI o0beM HN3Y4YCHHOTO
MarepHaa.

OrneHOUYHBIC CpEICTBA JUISI WHBATWIOB M JIMI] C OTPAaHUYCHHBIMH BO3MOXXHOCTSMU
3JI0POBbSI BRIOMPAIOTCS C YIETOM MX WHIAMUBUIAYAITbHBIX TICUXO()U3HUESCKAX 0COOCHHOCTEH.

— IIp¥ He0OXOTMMOCTH HHBATUIAM U JIUIAM C OTPaHHYECHHBIMH BO3MOKHOCTSIMH 3JI0POBBST
TIPEIOCTABIISIETCS IOTIOJTHUTEIBHOE BPEeMsI JUISl IIOJATOTOBKH OTBETA HA SK3aMCHE;

— MPU MPOBEJACHUHN TPOIICTYPHI OTICHUBAHKS PE3yIbTAaTOB OOYUEHUS HHBAJIUOB U JIUIL C
OTPAaHWYEHHBIMH BO3MOXHOCTSMH 3JI0POBbsSI MPEAYCMATPUBACTCS HCIIOIH30BAaHUE TEXHUYCSCKUX
CPEICTB, HEOOXOUMBIX UM B CBS3H C WX WHIUBUAYAITBHBIMH 0COOCHHOCTSIMU;

— TIpY HEOOXOAUMOCTH ISl 00YUAIOIINXCS ¢ OTPAaHHYCHHBIMH BO3MOYKHOCTSIMHU 3JI0POBbSI
U UWHBAIMIOB TMpOIENypa OICHHBAHUS pPE3yIbTaTOB OOYYECHUS TO ITUCIHHUIUIMHE MOXKET
MIPOBOJIUTHCS B HECKOJIBKO ATAIOB.

[Iponiemypa oneHUBaHUs PE3yIbTATOB OOYYCHHS WHBAIMIOB W JIUI] C OTPAHUYCHHBIMU
BO3MOJKHOCTSIMH 3/IOPOBBSI 110 JUCIMIUIMHE (MOMIYJIO) TPEAyCMaTPUBACT TPEAOCTABICHUE
uHpopmanui B (opmax, aganTUPOBAHHBIX K OTPAaHUYEHHUSM WX 3I0POBbS W BOCIPHUSTHS
nHpopmanmu:

JlJist U1 ¢ HApYIICHUSIMU 3PECHUSL:

— B [IeYaTHOU (popMe yBEIIMUEHHBIM MIPUDTOM,

— B (hopMe DIIEKTPOHHOTO JOKYMEHTA.

JUJ1s1 JTAT] ¢ HApYIICHUSIMH CITyXa!

— B IeyaTHo# (opme,

— B JOpMeE DIIEKTPOHHOTO JOKYMEHTA.

J1J1s1 1 ¢ HApYIICHUSIMU OTIOPHO-JIBUTATEIILHOTO aIapara:

— B ITeyaTHoO# (opme,

— B JOpMeE DIIEKTPOHHOTO JOKYMEHTA.

JlaHHBII TIEpEYEeHb MOXET ObITh KOHKPETH3UPOBAaH B 3aBUCHMOCTH OT KOHTHHTCHTA
00yJaronmxcs.

5. IlepeueHb yueOHOI JIMTepaTypbl, HHPOPMALMOHHBIX PECYPCOB M TEXHOJIOT Mii

5.1. YueOHas JuTeparypa

1. IIpusanos, 1. UI. BBenenue B Teoprio GyHKIUH KOMIUIEKCHOTO IEPEMEHHOT0: YUeOHUK
/ U. . IlpuBanoB. — 15-e u3n., crep. — Cankr-IlerepOypr: Jlanp, 2021. — 432 ¢. —
ISBN 978-5-8114-0913-6. — TekcT: 21eKTpoHHBIN // JIaHb: 371€KTPOHHO-OMOIMOTEUHAs
cucrema. — URL: https://e.lanbook.com/book/167779

2. BonkoBeickuii, JI. M. COopHuk 3amad 1o TeopuH (QYHKUUH KOMILIEKCHOTO
nepeMeHHoro: yueonoe nocodue / JI. M. BonkoBbickuid, I'. JI. JIynn, U. I'. ApamanoBuu.
— 4-e u3n., nepepad. — Mocksa: ®DU3MATIINUT, 2006. — 312 c. — ISBN 5-9221-0264-



https://e.lanbook.com/book/167779

8. — Texkct: anexrponHblii // JlaHb: anmexkTpoHHO-OMONMMOTEYHass cuctema. — URL:
https://e.lanbook.com/book/2763

3. Hlabynun, M. U. Teopus ¢pyHKIUI KOMITIEKCHOTO IIEPEMEHHOT0: yuyebHoe nocoodue /
M. U. Hlabynuw, 0. B. CugopoB. — 5-¢ uza. — Mocksa: JIaboparopus 3Hanuid, 2020.
— 303 ¢. — ISBN 978-5-00101-916-9. — Tekcr: anekTponHsii // JlaHb: 31eKTpOHHO-
oubmmoteunas cucrema. — URL: https://e.lanbook.com/book/151505

5.2. llepnoanyeckue U3IaHUA:

1) Bectauk MI'Y. Cepusi: Maremaruka. MexaHuka;

2) Becrauk CIIOI'Y. Cepusi: Maremarnka. Mexanuka. ACTPOHOMUS;

3) UsBectus BY3oB. Cepusi: Maremarnka;

4) Wssectus PAH (no 1993 r. Uzsectuss AH CCCP) Cepusi: Matemaruyeckas;

5) Marematuka. PedepatuBusiii xxyprain. BUHUTU;

6) MaremaTHYECKUE 3aMETKH;

7) Marematudeckuii COOpHUK.

8) Baswbl nannbix kommnanuu «Vct Beroy http://dlib.eastview.com

9) Dnexrponnas onbmmoreka GREBENNIKON.RU https://grebennikon.ru/
(nepeunicneHHble n3aaHUA XpaHsaTcs B ponae Oudmorexu Kyol'Vy)

5.3. UHTepHET-pecypchbl, B TOM 4HCJIe COBpeMEHHbIe NMpPodecCHOHAIbHbIE 0a3bl
JAHHBIX U I/[Hq)OpMaIII/IOHHI)Ie CIIPAaBOYHLIEC CHCTEMbI

DJ1eKTPOHHO-0MOMoTedHbIe cuctembl (IBC):

1. DBC «FOPAMWTY https://urait.ru/

2. DbC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» www.biblioclub.ru

3. DBC «BOOK.rux» https://www.book.ru

4. ObC «ZNANIUM.COM>» www.znanium.com

5. OBC «JIAHb» https://e.lanbook.com

IIpodeccuonanbHbie 0a3bl JaHHbIX:
Web of Science (WoS) http://webofscience.com/
Scopus http://www.scopus.com/
ScienceDirect www.sciencedirect.com
XKypuansr uzgarensctea Wiley https://onlinelibrary.wiley.com/
Hayunas snexkrponnas 6udanorexa (HOB) http://www.elibrary.ru/
6. IlonmHOTEKCTOBBIE APXUBBI BEAYIIHUX 3allaJHbIX HAYYHBIX KYPHAJIOB Ha Poccwuiickoii
iatgopme HaydHbIX xypHanoB HOMKOH http://archive.neicon.ru
7. HamnmonanbHas 3JeKTpoHHas OuOIMoTeKka (JOCTYN K DJIEKTPOHHOU OuOIMOTEKe
nuccepranuii Poccuiickoit rocynapcrBennoi ouomuorexu (PI'B) https://rusneb.ru/
8. Ilpesumentckas oubaroreka uM. b.H. Enbriuna https://www.prlib.ru/
9. DnektpoHHas kosutekus Okcdopackoro Poccuiickoro ®onna
https://ebookcentral.proquest.com/lib/kubanstate/home.action
10. Springer Journals https://link.springer.com/
11. Nature Journals https://www.nature.com/siteindex/index.html
12. Springer Nature Protocols and Methods
https://experiments.springernature.com/sources/springer-protocols
13. Springer Materials http://materials.springer.com/
14. zbMath https://zbmath.org/
15. Nano Database https://nano.nature.com/
16. Springer eBooks: https:/link.springer.com/
17. "Jlextopuym TB" http://www.lektorium.tv/
18. YuuBepcurerckas nHpopmannonHas cucrema POCCHUS http://uisrussia.msu.ru

ok~
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HNudopMannoHHble CIPABOYHbIE CUCTEMBbI:
1. Koncynbsrant [lroc - cripaBoyHas mpaBoBasi cucTeMa (JOCTYI 110 JIOKaJbHOU CEeTH ¢
KOMIBIOTEPOB OMOIHOTEKH)

Pecypcol cBoOogHOIO J0OCTYNA:

1. AmepukaHCKas maTeHTHas 0a3a jgaHHbIX hitp://www.uspto.gov/patft/

2. TlomHble TEKCTHI KaHAJCKUX JAuccepTanuii hitp://www.nlc-bnc.ca/thesescanada/

3. KubepJlenunka (http://cyberleninka.ru/);

4. MuHHUCTEpPCTBO HAayKH U Bbiciiero oopasosanus Poccuiickoit @enepannu
https://www.minobrnauki.gov.ru/;

5. ®enepanbHblii noptan "Poccuiickoe odpazoBanue" hitp://www.edu.ru/;

6. Hudopmanmonnas cucrema "EnnHoe 0OkHO J0cTymna K 00pa3oBaTelbHBIM pecypcam’
http://window.edu.ru/;

7. Enunas xoyuteknus 1udpoBhix 00pazoBaTeabHbIX pecypcoB http://school-
collection.edu.ru/ .

8. denepanbHblil HEHTP MHPOPMAIIMOHHO-00pa30BaTENbHBIX PECYPCOB
(http://fcior.edu.ru/);

9. Ilpoekt ['ocymapcTBEeHHOro MHCTUTYTA pycckoro si3bika uMeHu A.C. Ilymkuna
"O6pa3zoBanue Ha pycckom" https://pushkininstitute.ru/;

10. CnpaBovHo-uH(pOpPMAIMOHHBIN mopTan "Pycckuit s3b1k" http://gramota.ru/;

11. Cnyx0a TeMaTHYECKHX TOJKOBBIX cioBapeit http://www.glossary.ru/;

12. Cnosapwu u suimkioneauu http://dic.academic.ru/;

13. Oo6pazoBarenbHblii mopran "Yueba" hitp://www.ucheba.com/;

14. 3akonompoekT "O6 obpazoBanuu B Poccuiickoit deneparuu'. Bopockl u OTBETHI
http://xn--273--84d1f.xn--plai/voprosy_i_otvety

'

CoOcTBeHHBbIE JIEKTPOHHBIE 00pa3oBaTe/ibHbIe H HH(OPMAIHOHHBIE PecypPChl

KyoI'y:

1. Cpena MOIyIBHOTO AuHAMHUEcKOro o0yuenus http://moodle.kubsu.ru

2. baza yyeOHbIX IJIaHOB, Y4eOHO-METOJUUECKUX KOMITJIEKCOB, MyOIMKAIUi 1
koHbepenrwmii http://mschool.kubsu.ru/

3. bubnuoreka nHDOpPMAIMOHHBIX pecypcoB Kadeapbl HHPOPMAITMOHHBIX
obpasoBaTenbHbIX TexHosorui http://mschool.kubsu.ru;

4. DnexktpoHHbIN apxuB gokymeHToB KyoI'VY http://docspace.kubsu.ru/

5. DnexktpoHHbIE OOpa3oBaTenbHbIE pecypchl Kadeapbl HHPOPMAIMOHHBIX CHUCTEM U
TexHoJsiorui B oopazoBanuu Ky6I'Y n nayuno-meronudeckoro xypaana "[LHIKOJIBHBIE I'O/IbI"
http://icdau.kubsu.ru/

MeToauyeckne yKa3aHus JJIs1 00y4alOMXCS 10 OCBOCHHMIO TUCHUILIMHBI (MOXYJIs1)
[To xypcy mHpeayCMOTpPEHO MpOBEIEHUE JIEKIIMOHHBIX 3aHSATUH, HAa KOTOPBIX JaeTcs

OCHOBHOM CHCTEMaTH3UpPOBAHHBIM MaTepuan M MOJAHUMAIOTCS MPOOJIEMHBIE BOIPOCHI;
MPAKTUYECKUX 3aHATHI, Ha KOTOPBIX IIHPOKO HCHOJB3YIOTCS AKTUBHbIE W HMHTEPAKTHUBHBIE
oOpa3oBaTesibHbIE TEXHOJIOTHUH; JIAOOPATOPHBIX, B IPOLIECCE MTPOBECHUS KOTOPBIX 00yyJarolecs
0TpalaThIBAIOT HABBIKU PEIIEHUS] KOHKPETHBIX HAYUHBIX 3a/1ay.

BaxHeWmMMH  COCTaBISIONIMMHM  Kypca SBIISIOTCS TakMe BHIbl 3aHATHH, Kak
caMOCTOsITeNIbHAsi paboTa CTYAEHTOB, Takas Kak pa30op Jekuuid, paboTa ¢ JIUTEpaTypoH,
oTpabOTKa HABBIKOB pELICHMS MPAaKTUYECKUX 3ajad, MOAroTOBKa pedepara. B mpormecce
CaMOCTOSITEJIbHOW  paboThl  OOY4YalOMIMMHUCSH AaKTUBHO HCIHOJB3YIOTCS  HMH(OPMAIOHHBIE
CIIPaBOYHBIE CUCTEMBI.
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Texkymuil KOHTPOJIb OCYIIECTBIISECTCS IIPENoJaBaTesIeM, BEIYIIUM IPAKTUUECKUE 3aHATUS
Ha OCHOBE JIMCKYCCHM CO CTYyJEHTaMH, JAIOUIed IpeiCcTaBiICHHE O JUHAMMKE pOCTa 3HAHUU
CTYACHTOB M MX HAyYHOM IMOTEHIMAJE; y4eTa aKTUBHOCTHU CTYIEHTA Ha 3aHATUSAX U OILICHKE
BBICTYIJICHHUs OOy4aromerocsi nmpu H3ioxkeHuu pedepata. KOHTposb Takke OCYIIECTBISIETCS
IyTeM MPOBEACHUS KOHTPOJIBHBIX paboT. MITOrOBBII KOHTPOJIb OCYIIECTBIIACTCS B JopMe 3aueTa

B 4 cemecTpe U dK3aMeHa — B 5.

B ocBoeHnu AuCUUIIMHBI MHBAJIWJAMHU U JIMLAMH C OTPAHUYEHHBIMU BO3MOKHOCTSIMU
310pOBbsl OOJIBIIOE 3HAYEHHE MMEET HWHAMBHJyallbHas y4yeOHas pabora (KOHCYJIbTAalUU) —
JONOJIHUTEIBHOE Pa3bsICHEHUE YUeOHOr0 MaTepHaa.

WupuBuayanbHble  KOHCYJNBTAllMM 10 TPEIMETY SIBIISIOTCS BAXHBIM  (DaKTOpPOM,
CHOCOOCTBYIOUIUM MHJMBUIYyaIU3allMi 00y4EeHHs U YCTAHOBJIEHHUIO BOCIMTATEILHOIO KOHTAKTa
MEXAy I[pernojaBaTesieM M O00yJarollMMcs HWHBAIMJIOM WIM JIMIOM C OTpaHWUYEHHBIMU

BO3MOKHOCTSAMM 3J0POBBAL.

7. MaTrepuajibHO-TEXHHYECKOE o0ecredeHne Mo TUCHUILINHE (MOIYT10)

HaumenoBaHue cnernyuaibHbIX
MOMEIIEHUHN

OcCHAIIIEHHOCTD CIEHATbHBIX
MMOMEIICHUI

[lepedeHsb THUIIEH3NOHHOTO
MIPOrPaMMHOT0 00eCIICUCHUSI

VuebHsle ay/IMTOpHH JUIS
NPOBEIEHHST 3aHATHH JIEKIIMOHHOTO
THIA

Mebenb: yaeOHas MmeOesb
TexHnueckue cpeacTBa 00yIeHUs:
9KpaH, MPOEKTOP, KOMIIBIOTEP

Microsoft Windows
Microsoft Office Professional Plus

VYueOHble ayJIUTOpUHU st | MeGenb: yueOHas MeOenb
IIPOBEICHNUS 3aHATUI
CEMUHAPCKOr0 THIA, TPYIIOBBIX U
UHJIVBUAYAJIbHBIX  KOHCYJIbTAalUH,
TEKYIIEro KOHTPOJIS u
IIPOMEXYTOYHOM aTTeCTallu
Jlnst camocTosITeIbHOM  pabOThI  OOYYarOUIUXCsl  MPETyCMOTPEHBI  TOMEIICHUS,

YKOMIUIEKTOBAHHBIE CIIEUATU3UPOBAHHON MeOEeIbI0, OCHAIICHHBIE KOMITBIOTEPHON TEXHUKOH C
BO3MOXHOCTBIO MOJKIIOYeHUs K ceTu «MHTepHeT» u obOecredeHueM J0CTyINa B AIIEKTPOHHYIO
nH(pOpPMaLIMOHHO-00pa30BaTeNIbHYIO Cpely YHUBEPCUTETA.

HaumMmeHnoBaHue nmoMeleHum ajis
CaMOCTOSITEIILHOM PabOThI
00yJaroIMXCs

OcHaIIeHHOCTb NOMEIIEHHUH 1S
CaMOCTOSITENTFHON pabOThHI
00yJarOIIXCsI

[lepeueHp NULIEH3MOHHOTO
MPOrpaMMHOI0 00€CIIeYeHUS

[Tomemenue g caMOCTOATENbHOM
paboTel o0yJaromxcst (YUTaTbHBINA
3an HaygHoit OnOIMOTEKH)

Mebenb: yuebnas medenb
Kommnekr  crnenuanu3upoBaHHON
MeOeNn: KOMITBIOTEPHBIE CTOIBI
ObopynoBanwue: KOMITBIOTEpHAS
TEXHUKAa C TMOAKIIOUCHHEM K
HH(POPMAITIOHHO-
KOMMYHUKALIHOHHOMN
«ntepaer» u
3JIEKTPOHHYIO
00pazoBaTENHHYIO
00pa3oBaTeTbHON
BeO-KaMephl,
obopynoBaHue,
JOCTym K

ceTH
JOCTYIIOM B
HHPOPMAIIMOHHO-
cpeny
OpraHu3aIiy,
KOMMYHUKAIMOHHOE
o0ecrieynBaroIee
cetu WHTEPHET
(mpoBomHOE COEINHEHNE "u
0eCrnpoBOHOE  COCAMHEHUE  TI0
texuomoruu Wi-Fi)

[omemnienune 1711 cCaMOCTOSITENBHOMN
paboThI 00yUaAIOIIMXCS

MebGenn: yaeOHast MeOenb
Kommnekr  cnenuann3upoBaHHON
MeOeTH: KOMIIBIOTEPHEIE CTOJBI
Ob6opynoBaHwue: KOMITBIOTEpHAS
TEXHHKA C TONKIIOYCHHEM K




MH(OPMaIOHHO-

KOMMYHHKAI[HOHHOMN ceTn
«HTepHeT» W JOCTYIOM B
JNIEKTPOHHYIO  MH(POPMALHOHHO-
00pa3oBaTeNbHYHO cpeny
00pa3oBaTeIbHON  OpraHHU3alvy,
BeO-KaMephbl, KOMMYHHKAIIMOHHOE
obopynoBaHue, o0OeCTICUHBAIOIICE
JOCTyn K  CEeTH  HWHTEpHeT
(mpoBogHOE COeTMHEHNE u
OeCrpoOBOTHOE ~ COCAMHEHHE 10
texHonoruu Wi-Fi)
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