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1 Hesn v 3a1auM U3y4YeHUs JUCUMILIHHBI (MOXYJISA)

1.1 Ileab ocBOEHHS JUCHTUILITHHBI

KommiekcHbI# aHamu3 — 001acTh MAaTEMATHUYECKOTO aHANTN3a, SBJSFONIETOCS YacThio eHHOMN
COBPEMEHHOW MAaTEMaTHKH, MPEAMETOM H3YUYCHUS KOTOPOW SBIAIOTCS (YHKIUH OJHOW U
HECKOJBKMX KOMIUIEKCHBIX TMEPEMEHHBIX, CBOMCTBA KOTOPBIX TOPOKICHBI KOMIUICKCHON
CTPYKTYpO# WX 007acTH ompejaeicHus. B OTIWYHE OT BEMIECTBEHHOTO aHAN3a, B KOTOPOM
CTpOWHAsT TEOpUs Pa3BHBACTCS IJIUINGL JUIsi ONHO3HAYHBIX (YHKIWH, mepexon K (yHKIUIM
KOMILJICKCHOTO TIEPEMEHHOTO TO3BOJIICT BBIICHUTH MPHUPOAY MHOTO3HAYHOCTH H TIOCTPOHTH
0e3ynpedHyro TEOPHI0O MHOTO3HAYHBIX ()YHKITHHA.

KowmrunexcHprit ananu3 (Teopusi GyHKIHA KOMIUIEKCHOTO IIEPEMEHHOTO0) naeT 3¢ (eKTHBHbIC
METO/bI BBIYMCICHUSI WHTETPATIOB W IMOJYYCHUS ACHMITOTHYECKHX OIEHOK, HOBBIE CIIOCOOBI
peternii AuddepeHIHaTbHbIX YpaBHEHNH, MO3BOJSET U3ydYaTh CIEIMAIbHBIC BEKTOPHBIC MO,
BCTPEYAIOIINECS B PAa3HOOOPA3HBIX MPUIIOKCHUAX. HTepeCHbIC U HEOXHUIAHHBIC MTPUIOKEHUS, B
YAaCTHOCTH, B TEOPCTUYECKOM (U3HMKe, MONydHiaa Teopus (YHKIHUHA MHOTHX KOMITIEKCHBIX
nepeMeHHbIX. O0a HampaBICHUS H3yueHHs (YHKIHH KOMIICKCHOTO MEPEMEHHOTO TMOTYYHITH
coBpeMeHHOe Ha3BaHue «KoMIuekcHbIH aHamu3y. OTINYATENLHONW 0COOCHHOCTHIO KOMILIEKCHOTO
aHanmm3a SBJISCTCS €ro TOJUIMHHAS KOMIUICKCHOCTh. B HEM COYeTaroTCs aHATUTHYCCKHE U
TEOMETPHUCCKIE METOJIbI, HAXOAST HOBbIC MPUMEHEHHS KIACCHUECKUE TOJXOJBI U PA3BUBAIOTCS
HOBBIC METOJIbI, MOSBISIFOTCS HOBbIE MPWIOKEHHS. [IOHSITHS KOMIUIEKCHOTO aHaju3a CITyXKaT
OTIIPAaBHOW TOYKOW MOCTPOSHHS HOBBIX aOCTPaKTHBIX TEOpUH, 00BbEIUHSAIOUINX pa3HbIC pa3ieibl
MAaTCMAaTHUKU U PA3HBIC ITPHUKIIAIHBIC HAYKU.

['maBHas 1enb Kypca — OCBOGHHE METOJOB MCCJACIOBAHUS (PYHKIMHA KOMIUIEKCHOTO
MEPEMEHHOTO U MPUIOKEHUN ITUX METOJIOB K PEIICHUIO 3a/1a4 KOMIUIEKCHOTO M BEIIECTBEHHOTO
aHaIm3a.

1.2 3agauyu AUCHUILINHEIL:

— 0000IIUTh U CHUCTEeMATH3MPOBATh 3HAHHA O CBOMCTBaX M OCOOEHHOCTSIX T'OJIOMOPQHBIX
(aHamuTHYeCKUX) QYHKIHUNA, WX aHAJUTHYECKOM MPOJOIDKEHHH, pAAax roloMOp(HBIX (yHKIIHH,
Teopuu uHTerpaia Komm, rapMoHn4eckux QyHKIUIX, TEOMETPUIESCKUX IPUHIMIIAX KOH(POPMHBIX
0TOOpaXeHUH 1 BO3MOKHOCTSIX IPUMEHEHUH dTHX 3HAHUIA;

— c(hopMHpOBaTh HABBIKM TIOCTPOCHHUS KOH(POPMHBIX OTOOpaKEHHWH C TOMOIIBIO
9JIEMEHTapHBIX (QYHKIMA W NPUMEHEHHWsS NPUHLMIIA CHMMETPHUH, OIpeleNieHUs XapakTepa
ocobeHHOCTeH (YHKIUM, NPUMEHEHHS TEOPUH BBIYETOB K BBIYMCICHHUIO HEKOTOPHIX THIIOB
OTIpeJIeIIEHHBIX MHTETPAJIOB.

— HAaY4YUTb NPUMECHATH METO/Ibl KOMIUICKCHOT'O aHaJIN3a JJIs pCIICHUA NPUKIaJHbIX 3aaa4.

1.3 MecTo AucuMIuInHbI (MOLYJI1) B CTPYKTYpe 00pa30oBaTeIbHOM MPOrpaMMbl

JucnummHa «KoMIuleKCHBIH aHaiau3» OTHOCUTCA K o00s3aTenbHONM dYacTu brmoka 1
"ucuumiuHel (Moaynu)" ydeOHoro miaaHa. B cooTBeTcTBMM ¢ pabouyMM y4eOHBIM IJIAHOM
Hanpasienus 02.03.01 «KMaremaTnka u KOMIIbBIOTEPHbIE HAYKW» TUCIMITIIMHA U3y4yaeTcs Ha 2 U 3
Kypcax B 4 u 5 cemecTpax no ouHoil popme oOyueHus. Bua mpoMexyTouHOM aTTecTaliu: 3a4erT,
HK3aMEH.

3HaHUs, TOJNyYeHHBIE B AITOM Kypce, HCIOJIB3YIOTCS B MaTeMaTHYECKOM aHalu3e,
(bYHKIMOHATIBHOM aHanu3e, AuddepeHnnaibHOi reOMETPUN U TOMOJIOTHH, TU(depeHIINaTbHBIX
YPaBHEHMSIX, YPaBHEHHIX MaTeMaTU4eCcKOi (PU3UKH, TEOPHH YHCEN, METO/IaX ONTUMHU3AINH U JIP.
Crnymarenu IOJKHBI BaJeTh MaTeMaTHUECKUMH 3HAHMSMU B paMKax pasJielioB MPOrpamMMbl
y4eOHOTro Kypca o MaTeMaTH4YEeCKOMY aHaIH3Yy.



1.4 IlepeyeHb IJIAHMPYEMbIX Pe3yJbTATOB 00y4YeHHs] MO JUCHHUILIMHE (MOAYJIIO),
COOTHECEHHBIX C IVIAHNPYEMbIMH Pe3yJIbTATAMHU 0CBOEHHs 00pa30BaTeIbHOM MPOrpaMMbl

N3yyenne paHHOW y4yeOHOW JAMCHUMIUIMHBI HampaBieHO Ha (GOpMUPOBaHUE Y
00yYaroUMXCsl CICTYIONUX KOMIIETECHIIUMN

Pe3ynbraTbl 00y4YeHUs 110 AUCIUIUINHE

(3Haert, ymeer, BiazeeT (HaBBIKH W/UITH OTIBIT
JEATEILHOCTH))

OIIK-1 CnocofeH KOHCYJbTHPOBATH M HCHOJB30BaTh (yHIaMeHTAAbHbIe 3HAHHSA B 00JacCTH
MaTeMaTH4ecKOro aHa/IM3a, KOMILIEKCHOIO0 M (YyHKIMOHAJILHOIO aHA/IM3a aiare0pbl, aHAJIMTHYECKOM
reomerpuu, JuddepeHunaJIbHOI reOMeTPUU M TONOJIOTHH, 1MpdepeHINATbHBIX YPABHEHHH, JUCKPETHOH
MATEMATHKH H MAaTEeMAaTH4YeCKOil JIOTMKH, TEOPHHM BEPOSITHOCTEH, MATEMATHYECKOH CTATHCTHKH H
CJIy4YaillHbIX MPOLIECCOB, YMCJIEHHBIX METOAOB, TeOPeTHYEeCKOH MeXaHMKH B MNpodeccHOHATbHON
JAeATeTbHOCTH
HOIIK-1.1. Ilpumenser 3HaHHS OCHOBHBIX | 3HAeT OCHOBHBIE IOHSATHS M TEOPEMBI KOMIUIEKCHOTO
pa3zmenoB  (GyHIAMEHTalbHOM MaTeMaTHMKH B | aHajiu3a M CHOCOOBI MX NPUMEHEHHS B JPYTHX 00JIacTsX
y4eOHOM © TPOU3BOJICTBCHHOW TMpPaKTHKE, B | 3HAHHM.
KYPCOBBIX paborax, B BLIIIYCKHOM | YMeeT pemiath 3aJadyd KOMIUISKCHOTO aHallh3a, a TakKe
KBan(UIMPOBaHHOH paboTe MIPUMEHSTh 3HAHUS KOMIUIEKCHOTO aHalu3a MpU PELIeHUU
3a1a4 APYTUX JUCLUILINH.
Bna;:[eeT HaBbIKaAMH MIPaKTUYECKOIo HCIIOJIb30BaHUA
METOJOB U pe3ylbTaTOB KOMIUIEKCHOTO aHalu3a IpHU
pELIEeHNH PA3INYHBIX 3a/a4.

PesynbraTel 00yueHHMs] MO TUCHMIUIMHE JOCTUTAIOTCS B paMKaX OCYLIECTBJICHUS BCEX
BUJIOB KOHTAaKTHOM M CAMOCTOSITENIbHOM pabOThl 00y4arOIIKXCsl B COOTBETCTBUH C YTBEPKICHHBIM

Y4eOHBIM IIJIAHOM.
WuaukaTtopel  TOCTM)KEHUS  KOMIIETEHIMM  cuuTaroTcs  Cc(OPMUPOBAHHBIMU  IIPU

AOCTHIKCHUU COOTBCTCTBYIOIHUX UM PE3YJIbTATOB 06yquH${.

Kox v HanmeHOBaHNE HHANKATOpPA™ TOCTIKEHHS
KOMIIETEHIINHA

2. CTpyKTYypa M coepkaHHue TUCHUIINHBI

2.1 Pacnipenesienne TPYA10EMKOCTH AUCHHUILIMHBI IO BUIaM padoT

OO6riast TPYA0EMKOCTh MUCIUILIMHBI COCTaBisieT 6 3adeTHbIX eauuui (216 gaco), ux
acrpeiesieHre 1o BUaaM padoT Npe/ICTaBICHO B TA0JIUIIE

Bunst pabot Bcero Dopma 00yueHus
4acoB OYHO- 3a04Hast
OYHas
3a0uHast
4 5 = =
ceMecTp ceMecTp ceMecTp Kypc
(gacsl) (gacsl) (gacel) (gachl)
KonTakTHasi pa6oTa, B TOM YHCJIE: 108,5 56,2 52,3
AyauTopHble 3aHATHS (BCET0): 102 52 50
3aHATHS JICKIIMOHHOTO THIIA 34 18 16
J1a00paTOPHBIC 3aHATHUS 68 34 34

TTPAKTUYCCKUC 3aHATUSL
CCMHUHAPCKHUE 3aHATHUA

HNuasi KOHTaKTHas padoTa: 6,5 4.2 2,3
KoHTpoas caMocTOATeNEHOM PabOTHI 6 4 5
(KCP)

[Ipomexxyrounas arrecrarus (MKP) 0,5 0,2 0,3
CamocrosiTe1bHast padoTa, B TOM 71.8 51.8 20
qucie:

Camocmosmenvroe uzyuenue pazoenos,
camonodzomoska (npopabomxa u
no8mMopeHUe TeKYUOHHO20 Mamepuaila u
mamepuana y4eOHuKos u y4eoHuix

nocobuil, n002o0moeKa K 1abopamopHvim U 718 >18 20
NPAKMUYECKUM 3AHAMUSIM, KOIOKGUYMAM
um.o.)




IMoAroToBKa K TEKyIIEMy KOHTPOIIIO
KonTpoas:
IMoaroroBka K 9K3aMeHy 35.7 35.7
Oomast qac. 216 108 108
TPYA0EMKOCTh B TOM 4YHCJI€
KOHTAKTHAS 108,5 56,2 52,3
padorta
3a4. el 6 3 3

2.2 Conepxxanue QU CHUNITHHBI

Pacnpenencnue Bu0B y4eOHOW pabOThI U KX TPYJOEMKOCTH TI0 Pa3JieaM JUCIUTLTAHBI.
Pasgenbl (TeMbl) OUCUMIUIUHBI, u3y4daembie B 4 cemectpe (2 kypc) (ounas ¢opma

00yueHust)
KonuuectBo yacos
Breaynut
Ne HaumeHnoBanue pasnenos (Tem) AyRuTOpHaS OpHas
Bcero pabora
pabora
JI 113 JIP CPC

1 KommnekcHrie uncna u neicTBus HaJl HUMU. ['eomeTpus u 24 2 12 10

' TOIIOJIOTHSI KOMIUIEKCHOU IIITOCKOCTH.
5 Kommiekcrnas quddepenimpyemocts. ['onomopdhHEIe 38 3 10 20

' (GYHKITMH ¥ KOH(POPMHBIE OTOOpayKEHUS.

3. HMHTerpupoBanne GYHKIIMH KOMIUIEKCHOTO IEPEMEHHOTO. 41,8 8 12 21,8
HUTOI'O no pasdenam oucyuniurvl 103,8| 18 34 51,8
KoHTpoas camocTosrensHol padoTsl (KCP) 4
IIpomexxyTounas arrectanus (MKP) 0,2
IToAroTOBKA K TEKYIIEMY KOHTPOIIIO
O06mas TpyJ0eMKOCTb O JUCIMILTHHE 108

[Tpumeuanue: JI — nekmuwm, 113 — mpaktudeckue 3aHsatus / cemuHapsl, JIP — maGopaTopHbie

3aHATHA, CPC - camocrosTenpHas pa60Ta CTYACHTa

Pasmensl (TeMbl) AMCHUIUIMHBI, u3y4daemblie B 5 cemectpe (3 kypc) (oumas ¢hopma

00yuenus)
Konnuectso yacos
Breaynut
No HanmenoBanue pa3zienon (Tem) AyauTopHas opHy:s[I
Bcero pabora
pabora
JI 113 JIP CPC
1. CreneHHbIE pAapl U Psabl TOJOMOPGHBIX QYHKIMH. 8 2 4 2
Psiner Jlopana. M3onmmnpoBaHHbIe 0COOBIE TOUKH
2. . 16 4 6 6
roIoMOpdHBIX QYHKITHH.
3. Teopus BEIYETOB. 20 4 14 2
4. AHaJIUTHYECKOE MPOAOKEHHE. 12 2 2 8
5. ['eomeTpryeckre NpUHIXIBI KOHQOPMHBIX 0TOOpaKEHHII. 14 4 8 2
HUTOI'O no pasoenram oucyuniurvl 70 16 34 20
KonTtpons camocrosrensroi padoter (KCP) 2
[IpomexyTounas arrecraius (MKP) 0,3
IToAaroToBKa K TEKyIIeMy KOHTPOJIIO 35,7
OO6mas TpyJ0€MKOCTh 1O JUCIUILTHHE 108
[Tpumeuanue: JI — nexmuu, [13 — mpaktuueckue 3ansTus / cemuHapsl, JIP — maGopaTtopHble

saasaTusi, CPC — camocrositennpHas paboTa CTy/IeHTa



2.3 Conep:xaHue pa3iesioB (TeM) TUCHUILIHHBI
2.3.1 3aHATHHA JEeKIMOHHOTO THIIA

HaumenoBanue paznena
(Tembr)

Copneprxanue paszena (TeMbl)

DopMa TeKy1Lero
KOHTPOJIA

Kommrexcuple unciia u
JIEUCTBUS HaJl HUMH.
T'eomeTpust u TononOrus
KOMILICKCHOH INTIOCKOCTH

Beenenue. Ilone KOMIUIEKCHBIX 4YHCEN, ONEpalddl  Haj
KOMIUIEKCHBIMH 4ncnamu (K.4.). TpuroHomerpudeckas ¢opma
NpeACTaBIeHUS K.4. lI3BiedeHWe KOpHSA N-CTENEHH M3 K.U.
l'eomerpuss ®  TOMONOrMS ~ KOMIUIEKCHOM  IUIOCKOCTH.
Crepeorpadndeckast MpoeKIs U ee CBOicTBa; chepa Pumana,
pacIMpeHHass KOMIDIEKCHasI INIOCKOCTh. OTKPBITHIE, 3aMKHYTHIE,
KoMnakTHEIE MHOXecTBa Ha C, memma ['eitne-bopes-JleGera.
[lonsiTe CBA3HOTO M JIMHEHHOTO CBSI3HOIO MHOJXKECTBA,
OJHOCBSI3HBIE M MHOIOCBsI3HbIe oOnactd. KpuBele Ha
KOMIUIEKCHOH IJIOCKOCTH.

Omnpoc

KommnexcHas
nuddepeHIUPyeMOCTb.
Tonomopdusie u
KOH(OpMHBIE
0TOOpakeHHS

[Ipexen mocnenoBaTEIBHOCTH K.4., CXOAUMOCTb YHCIOBBIX
psnoB. DyHKIMM KOMIUIEKCHOTO IIEPEMEHHOrO: IIpenel,
HENpPEepbIBHOCTh, ONHOJNUCTHOCTh. [IpomsBonnas QyHKIUM
KOMIUIEKCHOTO mepeMeHHoro. YcioBus Kommu-Pumana. R-
muddepernupyemsle u  C-muddepeHnupyembie  GyHKINH.
CompsoxeHHble  TapMoHMuYeckne  (yHkmmu.  Jloctarodnoe
YCIIOBHE JIOKAIBHOH OIHOJHMCTHOCTH TOJIOMOP(HON (yHKIHH.
I'eomeTprueckuii cMBICI MOZYNST W apryMEHTa IPOW3BOIHOM
rojgomop¢Ho#t pyHkIH. [ToHATHE KOHPOPMHOTO OTOOpAKECHUS.
Kpurepmnit  koHpopmHOCTH  OoTOOpakeHus. KoH(opmHBIE
OTOOpaKEHHMsI, OCYIIECTBIIEMbIC IEMEHTAPHBIMU (DYHKIHSIMH.
Crenennble ¢pyHkiuu. OyHKIUS U ee pUMaHOBA IIOBEPXHOCTD.

OtoOpaxeHus [JIBYyroJbHUKOB. Oynkims  XKykoBckoro.
[NokazatenpHas QyHkimsa. Dyskuus Ln Z u ee pumanoBa
MOBepXHOCTh. OOIas cTeneHHas (QYHKIHU. Brigenenue
OJIHO3HA4YHOM BETBU MHOT'03Ha4YHOU GyHKIUH.

Tpuronomerpuueckue U 0OOpaTHbIE TPUTOHOMETPHUYECKHUE
¢ynkun. [IpoGHO-NMHEHHBIE 0TOOpaskeHUs. HempepbIBHOCTB,
OJHOJIIUCTHOCTh M KOH(OPMHOCTh  JPOOHO-TMHEHHBIX
oroOpaxxernii. KpyroBoe cBoiictBo. IloHsATHE WHBEpCHH,
CBOWCTBO COXPAaHEHHMs CHMMETPUYHBIX TOYEK, CBOMICTBO
COXPaHEHHS CIIOKHOTO (QHTaPMOHMYECKOTO) OTHOLICHHMS.
JpoOHo-nuHeitHble n30MOpGU3MBI U aBTOMOPGU3MBI (0OLIHiA
BUJ] IPOOHO-TMHEIHOTO OTOOpaXKeHUS Kpyra Ha ce0s1 M BepXHei
MOJMYIUIOCKOCTA Ha  Kpyr). [ WApOoIMHAMUYECKHH  CMBICH
KOMIUIEKCHOH  quddepeHrpyeMoCcTH, T'HIPOJUHAMHYECKOE
UCTOJIKOBAaHHE TaPMOHMYECKHUX U aHATUTUYECKUX (PYyHKIUH.
[Ipumepsl NpUIOKEHHUH.

Ompoc,
3a4er

Teopus unrerpana Kown

OmpeneneHne W CBOWCTBA KPUBOJIMHEHHOrO WHTErpajia OT
¢yHKOIMH  KOMIUIEKCHOTO mepeMeHHoro. Jlemma ['ypca.
WnrerpansHass  Teopema Komm 11 OJHOCBS3HBIX |
MHOTOCBSI3HBIX obOnacteit. [lepBooOpaszHas QyHKIus, dopmyia
Herorona-JIeitOnuia, apyroe ompeneneHue JIorapupMUIECKOT
¢ynkun. Uaterpansaas popmyna Komm. Teopema o cpennem
3HAYCHUH. MuTerpan THIIA Kormm. beckoneunas
muddepeHInpyeMocTb rooMopdHbIX  (QYHKIMHA, (GOpMyIIbI
Komm s mpousBonubix. Teopema Mopepa. ITpunuun
MaKCHMyMa MOJAYJIS.

Ompoc

CreneHHBIE PSIBI ¥ PSABI
roJoMopGhHBIX QyHKIHN

[locnenoBarenpHOCTH W PAABl  TONOMOPQHBIX (yHKIHHA B
obmacth, -1 u 2-s1 Teopemsl Beitepmtpacca. CTeneHHBIE PSIIBI,
Teopema Abes, paguyc cxoauMoctH, popmyina Komm-Anamapa.
Panst Teitnopa. Teopema Teitnopa, €AMHCTBEHHOCTb Pa3I0XKEHUS
rojgoMoppHON (YHKIUHU B cTerneHHOH psa. HepaBenctBo Komm
Uil K03((GHUINEHTOB CTENEHHOTo psna M TeopeMma JImyBuius.
Hymu  romomop¢Hoit  QyHKimu. BHyTpeHHsst — Teopema
€IMHCTBEHHOCTH il rosioMop¢HbIX (yHKunid. Psx Jlopawa,
o0acTs ero cxonumocTH. Pasnosxxenue romomMopdHoOH GyHKINH B
psan Jlopana (teopema JlopaHa), eIMHCTBEHHOCTh Pa3liOKEHUs).

Ormpoc




@opmynel u  HepaBeHcTBa Komm it ko3 QHUIMEHTOB.
W3zonupoBanHble 0COOblE TOYKM OJHO3HAYHOI'O XapakTepa;
KiaccudUKays M30JIMPOBAHHBIX OCOOBIX TOYEK OJHO3HAYHOTO
Xapakrepa o moBeneHuto QyHkumu u psny Jlopana; mosroc,
MOPSIIOK  TIOJIIOCA;  CYIIECTBEHHass o0cobas Touyka, Teopema
Coxouxoro-Beifepmtpacca, mnonstue o Teopeme Iluxapa;
0eCKOHEYHO yIaJieHHas TOUKa Kak ocobas. Llemsie GpyHKINH, X
MopsSiAOK W Thl; MepoMmopdHble  (QyHKOIHMH, (QYHKIUH,
MepoMOpQHEIE B pacIIMpeHHO# ockocTH. [loHsTHE O TeOpeMe
Murtrar-Jleduepa.

Teopus BEIUETOB

Boeruersl. Teopema Komm o Beruerax. Ilpuemsl BbluncieHus
BbIYETOB. Teopema O MOJHOW cymMMme BbIYETOB. lIpumeHeHue
BBIUETOB K BBIUHCICHUIO OMPENEICHHBIX M HECOOCTBEHHBIX
unTerpanoB. Jlemma JKopaana. VHTerpansl B CMbICHE TNIaBHOTO
3HaueHus1. Jlorapupmudeckne BBIYETHI B HYJISIX M MOJIIOCAX.
IIpunnun aprymenra. Teopema Pyme u oOcHOBHas Teopema
anreopsl. Teopema I'ypBuria.

Omnpoc,
KOJUIOKBHYM

AHaIuTHYEeCKOE
MPOJOJKEHHE

AHaIUTHYECKUN SJIEMEHT, AHAIUTUYECKOE MPOJOJDKEHUE IO
nernu obrjactei. KaHOHMYECKMH aHAIMTHYSCKHN DIIEMEHT,
AQHAIUTUYECKOE MNpONOJIKEeHUE N0 Kpubol. IloHsaTne mnonHoH
aHANUTHYCCKOH (YHKIMH, BETBh IMOJHOH aHATUTHYCCKOU
(GbyHKIIMH, TeopeMa 0 MOHOApoMuH (hopMyupoBKa). PuMaHoBa
MTOBEPXHOCTh TIOJHOHM aHANIWTHYECKOW (YHKIMH M ee OcoObIe
Ttouky. [Tpunuun venpepsiBHOCTU. [IpuHIIMN cummeTpun Pumana
— IlIBapma. IloctpoeHHe KOH(POPMHBIX OTOOPAKEHUH C
NPUMEHEHUEM MPHUHIINIIA CUMMETPUH.

Ompoc,
9K3aMeH

['eomeTpuueckue
NPUHLIUIBI KOH(GOPMHBIX
0TOOpaKEHMIA

OtoOpaxkeHHs MOCPEACTBOM TOJOMO(MHBIX (GyHKUMIL: MPUHIKI
OTKPBITOCTH W MNPHHUMII O00JIaCTH; TeopeMa O JIOKAJIBHOM
oOpallleHn; OJHOJIMCTHBIE (QYHKIHMH, KPUTEPHH JIOKAIBHOI
OJHOJIUCTHOCTH M  KPHUTEpUH KOH(GOPMHOCTH B  TOUKE,
JOCTaTOYHOE yclIoBHE OJTHOJIICTHOCTH (mpuHIMIT
B3aMMHOOJHO3HAYHOTO COOTBETCTBHUS). Kondopmuo
SKBUBAJICHTHbIE OOJacTH Ha IUIOCKOCTH. Teopema Pumana
(popmymmpoBka). IloHsATHE O COOTBETCTBHM TpaHMI] HpPH
KOH(POPMHOM 0TOOpaKeHHH. OTtobpaxeHue BepxHei
TIOTYTUIOCKOCTH Ha MHOTroyroibHUK. Popmyna Kpucroddemns-
[IBapma. CeoiicTBa TapMOHUYECKHUX (QYHKIUH: OCCKOHEWHAs
maddepeHInpyeMocTb, TeopeMa O  CpelHEeM, Teopema
€IMHCTBEHHOCTH W  MNPUHOUI  MaKCHUMyMa-MHHHMYMa;
WHBAapPUAHTHOCTh TapMOHMYHOCTH IIPH TOJOMOpP(HON 3ameHe
NepeMeHHBIX; TeopeMma JImyBumns u Teopema XapHaka 00
yCTpaHuMo# ocoboit Touke; mHTerpansl Ilyaccona u IlIBapia;
pa3joKeHHe TapMOHMYECKMX (QYHKIMH B psAAbI, CBSI3b C
TPUTOHOMETPUUYECKUMH psiiaMu; 3a7ada Jlupuxie, npuMeHeHHe
KOH()OPMHBIX OTOOPaXKEHUH JJIsI € peleHus..

Ompoc

2.3.2 3aHATHSA CEMUHAPCKOI0 THNA (MPaKTHYeCKHe / CCeMUHAPCKHE 3aHATHSA/
JlabopaTropHbie padoThl)

HaumeHnoBanue pa3nena

DopMa TeKy1Lero

auddepeHInpyeMoCTb.

psnoB.  DyHKIMM  KOMIUIEKCHOIO IIEPEMEHHOrO: Mpenel,

Ne Temaruka 3aHsTHIA/pa3zdop
(Tempr) KOHTpOJIS
Beenenue. Ilone KOMIUIEKCHBIX 4HCENl, OINEpalud  Hal
KOMIUIEKCHBIMH 4YHCIaMH (K.4.). TpuroHomerpudeckas ¢dopma
npeacraBieHuss K.4. V3BieyeHue KOpHS N-CTENEHH M3 K.U.
KommnekcHeie ynucna u |'eomeTpuss U TONOJOTUSL ~ KOMIUIEKCHOM  TUIOCKOCTH. IIpoBepka
neiictus Han HUMU. | CTepeorpadudeckas IpOCKIHMS U ee CBOWCTBa; cdepa PumaHa, JIOMAIITHUX
T'eoMeTpust ¥ TOMONOTHS | paclIMpeHHAss KOMIUIEKCHAS INIOCKOCTb. OTKPBIThIE, 3aMKHYTHIE, 3aJaHuiI
KOMILICKCHOH IJIOCKOCTH | KOMITaKTHBIe MHOXKecTBa Ha C, nemma ['eiine-bBopens-JleOera.
TlonsaTe CBSI3HOTO ©W JIMHEWHOT'O CBSI3HOTO MHOJKECTBA,
OJIHOCBSI3HBIE W  MHOTOCBsI3HBIe oOmactn. KpuBble Ha
KOMIIJICKCHOM TIJTIOCKOCTH.
2. Kommekcuas IIpenen mocnemoBaTeNbHOCTH K.4., CXOJUMOCTh HYHCJIOBBIX




T'onomopdusie u
KOH(OpMHBIE
0TOOpaKeHHUS

HENpPEepbIBHOCTh, OXHOJNMCTHOCTh. [IpomsBonnas QyHKuuM
KOMIUIEKCHOTO TiepeMeHHoro. YcioBusi Kommu-Pumana. R-
mippepenunpyemsie  u  C-muddepenumpyemeie  GyHKIHU.
CompsbkeHHble  TapMoHuueckue  (yHkumu. JlocraTtouHoe
YCJIOBUE JIOKAJIBHOM OJHOJHMCTHOCTH TOJOMOP(HON (QYyHKIHH.
l'eomeTpuueckuii CMBICI MOAYJSI M apryMEHTa IPOW3BOJHOM
rojomopdHo# pyHkHH. [ToHATHE KOHPOPMHOTO OTOOpAKEHUS.
Kpurepnit  xorpopmHOCTH  OTOOpakeHus. KoHdopmHbIe
OTOOpaKEHMSI, OCYIIECTBIAEMbIC 3IEMEHTAPHBIMU (YHKIIHIMH.
Crenennble ¢yHKuH. OyHKIUS U e pUMaHOBA IIOBEPXHOCTD.

OtoOpaxeHHs [BYyTOJIbHUKOB. @ynaknust  JKykoBckoro.
[okazatenpHas ¢ynkmmss. Pyaknms Ln Z uw ee puMaHOBa
noBepxHocTs. OOmas creneHHas (QYHKIUA. Brinenenue
OJTHO3HA4YHOI BETBU MHOT'03Ha49HOM (GyHKIHH.

Tpuronomerpuyeckue W 0OpaTHbIE TPUTOHOMETPHUYECKHUE
¢ynkun. /IpoGHO-NHMHEHHBIE 0TOOpaskeHUsl. HemnpepbiBHOCTB,
OJHOJIMCTHOCTH M KOH(OPMHOCTb  JPOOHO-TMHEHHBIX
oroOpaxkenuii. KpyroBoe cBoiictBo. IloHsTHE UHBepCHUH,
CBOMCTBO COXpAaHEHHS] CHUMMETPUYHBIX TOYEK, CBOMCTBO
COXPaHEHHSI CIIO)KHOTO  (@HTapMOHHYECKOTO) OTHOUICHHUS.
JpoOHo-nmuHeHbIE N30MOPQHU3MBI U aBTOMOPQU3IMBI (0OmIIHiA
BUJI APOOHO-TMHEHHOTO OTOOpaXEHUs KpyTa Ha ce0s1 1 BepXHeH
MOJYIUIOCKOCTH HA  Kpyr). [wWopoauwHamMW4eckuil — cMBICT
KOMIUIEKCHON  U(depeHIpyeMOCTH, TUIPOJANHAMHYECKOE
HCTOJIKOBaHHE TAPMOHUYECKHUX U aHATUTUYECKUX (PyHKIUI.
IIpumepsl NpUIOKEHU.

IIpoepka
JTIOMAIITHUX
3alaHnH,
KOHTpOJIbHASI
pabota

Teopus unrerpana Kowmu

OmnpeneneHue ¥ CBOWCTBA KPHUBOJIMHEMHOrOo WHTErpajia oOT
¢byHKIMi  KOMIUIeKCHOTO — mepemeHHoro. Jlemma ['ypca.
WnrerpanbHass Teopema Komm 1yt OJHOCBS3HBIX |
MHOTOCBSI3HBIX oOnacteil. [lepBooOpasnas QyHkius, dhopmysa
Herorona-JIeitbnuima, apyroe ompeneneHue TorapupMUIECKOT
¢ynkun. Uaterpansaas popmyna Komm. Teopema o cpenHem

3HAaYCHHU. WnTerpan TUIa Kommn. beckoneunas
muddepeHIupyeMOCTs TOMOMOP(HBIX  (GYHKIUH, (QopMyIIBI
Koum pans npousBoaseix. Teopema Mopepa.  [Ipunumn

MakCuMyMa MOAYJIsA.

IIposepka
JOMAIIHUX
3alaHui

CreneHHbIe PsIbl B PSIbI
rosIoMopGHbBIX QYHKINI

[MocnenoBarensHOCTH ¥ psigbl  TOJIOMOP(HBIX (QYHKIMHA B
obmacth, 1-1 u 2-s1 Teopemsl Beitepmtpacca. CTeneHHbIE PSJIBI,
Teopema Aberst, paguyc cxoaqumoctd, popmyina Komu-A namapa.
Psansl Teitnopa. Teopema Teitnopa, €eTMHCTBEHHOCTb Pa3IOKEHUS
rojomopdHoi GyHKIUU B cTeneHHON psa. Hepasenctso Kot
JUIsT KO3(G(GUIIMEHTOB CTEMEHHOTro psifa ¥ Teopema JImyBuILIs.
Hymn  romomopdnoit  ¢yHkmmm.  BHyTpeHHSsE — Teopema
€IMHCTBEHHOCTH il rosioMop¢HbIX (yHKumii. Psx Jlopana,
o0JacTh ero cXxoauMocTH. Pa3noxenne roroMopdHoi GyHKINH B
psn Jlopana (teopema JlopaHa), eAMHCTBEHHOCTh Pa3JIOKCHHUS).
@opmynsl n  HepaBeHcTBa Komm s ko3 UIHEHTOB.
W3onupoBaHHble 0COObIE TOYKM OJHO3HAYHOTO XapakTepa;
KIacCU(UKAIMS W30JIMPOBAHHBIX OCOOBIX TOYEK OJHO3HAYHOTO
XapakTepa 1o mnopejxeHHI0 (GyHKIMM U psay Jlopana; momroc,
HOPSIIOK  TIOJIIOCA; CYIIECTBEHHas ocobas Toduka, TeopeMa
Coxouxoro-Beitepmtpacca, mnonsitue o Teopeme Iluxapa;
0OeCKOHEUHO yIaJieHHas Todka Kak ocobas. Llenmsre GpyHKINH, HX
MopsiAoK M Tul; MepoMopdHele  GyHKOMH, (QyHKIHNH,
MepoMopdHbIEe B pacIMpeHHOH iockocTH. [TonsTHE 0 TEOopeme
Murrar-Jledaepa.

IIposepka
JOMAIITHUX
3aJJaHUI

TeOpI/IH BbIUCTOB

Boryersl. Teopema Komm o Bbeiuerax. Ilpuemsl BbluncieHus
BbIYeTOB. Teopema o mMoJHOM cymme BblYeTOB. lIpumeHeHue
BEIUCTOB K BBIYHCIICHUIO OTPEACICHHBIX M HECOOCTBCHHBIX
unrerpanoB. Jlemma Xopaana. MHTerpassl B cMbICi€ IJIaBHOTO
3Ha4YeHus. JlorapuMuUUecKue BBHIYETHI B HYJSIX U IOJIIOCAX.
IIpunnun aprymenra. Teopema Pymie M OCHOBHas Teopema
anreOpel. Teopema I'ypBuma.

IIpoepka
JIOMAIIHUX
3alaHuH




6. AHamuTHYECKOE AHaTuTHYECKHI OJICMCHT, AHAJIUTUYCCKOC IIPOAOJIKCHUEC 110

MIPOJIOKEHUE menu obOrnacteil. KaHOHWYECKHMH aHANUTUYCCKUH IJIEMEHT,
aHATUTUYECKOE MPOJOKEHUE MO KpuBoH. IloHsTHE mnOIHOMN IIpoepka
AQHAIUTHYECKOW (YHKUMM, BETBb IIOJHOW aHAJUTHYECKOMN JIOMAIIHAX
¢dyHKIMH, TeopeMa 0 MOHOApomuH ((opMysupoBKa). PruManoBa 3aJaHui
MIOBEPXHOCTh IOJHOM aHaJIMTHYECKOH (YHKIMH M ee 0coOble
touku. [IpunHiun venpepeiBHOCTH. [IpuHIIMI cumMeTpun Pumana
— IlIBapma. IloctpoeHne KOH(POPMHBIX OTOOPAKEHUH C
MIPUMEHCHUEM IPUHIIAIIA CHMMETPHH.
7. I'eomerpuueckue OT0o0pakeHUsI TOCPEACTBOM TOJIOMOGHBIX (YHKIUH: TPUHIIAT
TIPHUHIAIE] KOHPOPMHBIX |OTKPBITOCTH W TPUHIMI O00NacTH; TeopeMa O JIOKAIEHOM IIpoBepka
0TOOpakeHHHA oOpameHny; OJHOJHUCTHBIC (YHKIUH, KPUTEPHUH JIOKAJTBHOMN JTIOMAITHUX
ONHOJHCTHOCTH H KPUTEPHUA KOH(POPMHOCTH B  TOYKE, 3aaHAH,
JIOCTaTOYHOE yCIIOBHE OJTHOJINCTHOCTH (npyHIMI | KOHTPOJbHAS
B3aUMHOO/IHO3HAYHOTO COOTBETCTBHS). Kongopmuo pabora
SKBUBAJICHTHbIE oOOJacTM Ha IUIOCKOCTH. Teopema Pumana
(popmynmpoBka). IloHsTHE O COOTBETCTBMM TpaHMI] HpPHU
KOH(pOPMHOM OTOOpaKCHHH. OTtobpaxenue BEpXHEi

MOJYTUIOCKOCTH Ha MHOroyrojbHuK. ®opmyna Kpucroddens-
[[IBapma. CgolicTBa TapMOHHUYECKHUX (QYHKIUH: OCCKOHEWHAs
maddepeHnupyeMocTb, TeOpeMa O  CpelHEM, Teopema
€IMHCTBEHHOCTH U TPUHIOUIN  MaKCUMyMa-MHHHMYMa;
WHBApHAHTHOCTh TAapMOHHYHOCTH NpH ToJoMOpdHOH 3ameHe
NepeMeHHbIX; Teopema JlmyBwimnss W TeopemMa XapHaka o0
yCcTpaHuMou ocoboit Touke; uHTerpansl Ilyaccona u IlIBapia;
pa3lioKEHUE TapMOHHUYECKUX (QYHKIMH B pSAObl, CBSI3b C
TPUTOHOMETPUYECKUMH psiiaMy; 3a1ada [lupuxie, mpuMeHeHHe
KOH(OPMHBIX 0TOOPAXKCHHUH IS €€ PEIICHHSL.

3amuTa naboparopuoit pabotsl (JIP), Bemmonnenue kypcoBoro npoekra (KIT), kypcoBoit
paboter (KP), pacuerHo-rpaduueckoro 3amanus (PI'3), mamucanme pedepara (P), acce (D),
kosutokBuyM (K), rectuposanue (T) u T.1.

IIpy u3yyeHUM  OUCHUIUIMHBI MOTYT TPUMEHATCA  DJIEKTPOHHOE

JTUCTaHIIMOHHBIC 00pa3oBaTelibHbIe TeXHOJoruu B cootBeTcTBHH ¢ PI'OC BO.

o0yueHue,

2.3.3 llpumepHasi TeMAaTHKA KYPCOBBIX padoT (IPOEKTOB)
KypcoBbie paboThI He MTpeyCMOTPEHBI YIeOHBIM TIIAHOM.

2.4 Ilepedyenb y4eOHO-METOANYECKOr0 O0ecneYeHHsl I CAMOCTOATEILHOI PadoThI
o0yyamuxcs N0 AMCHUILIHHE (MOYJII0)

IepeyeHsb yueOHO-METOAMICCKOTO 0OCCIICUCHHUS TUCIUILIHHBI 10

Ne Bun CPC BBINOJIHEHHUIO CaMOCTOSATENIEHON PabOTHI

1 IIpopaboTka 1 MOBTOpEHUE
JIEKIIMOHHOTO MaTepralia u
Marepuraa y4eOHHKOB 110
teme «KoMrurekcHble uncna n
JIeWCTBHS HaJl HUMU.
I'eomeTpust 1 Tomonorus
KOMIUIEKCHOH TITOCKOCTHY.

[Ipusanos .M. Beenenne B Teopuio HyHKIUNA KOMIIJIEKCHOTO NEPEMEHHOTO,
Jlanb, crepeotunHoe uznanue, 2009, 432c.
(cm.http://e.lanbook.com/books/element.php?pll cid=25&pll_id=322)
IlIaGaT b.B. BBenenue B KOMILUIEKCHBIN aHanu3, 4. 1, Jlaus , 2010.336 c.
Bonkoseicckuii .M., JIyan I'.J1., Apamanoswmy N.I'. COopHUK 337124 10
Teopuu QYHKLUH KoMILUIeKcHOTo nepemenHoro. ®UU3MATIIUT, 2009. - 312
c.

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

2 [IpopaboTka 1 MOBTOpEHHUE

JIEKIIMOHHOTO MaTepualia u
MaTepHuaia y4eOHHKOB 1O
teMe «KommekcHas
nuddepeHIuPyEeMOCTb.
T'onomopdusie u
KOH(QOPMHBIE 0TOOPaKEHIS.

[Ipusanos .M. Brenenne B Teoputo GyHKIHUH KOMIIJIEKCHOTO ITEPEMEHHOTO,
Jlanb, crepeotunHoe uzganue, 2009, 432c.
(cm.http://e.lanbook.com/books/element.php?pll cid=25&pll_id=322)
IITa6ar b.B. BBenenune B KoMIIEKCHBIN aHanus, 4. 1, Jlans , 2010.336 c.
Bosnkoseicckuit U.M., JIynn I'.JI., Apamanosuu WU.I". COopHUK 33124 110
Teopuu QYHKIUH KoMIUIeKCHOTO nepemenHoro. ®U3MATIIUT, 2009. - 312
c.
(cm.http://e.lanbook.com/books/element.php?pll cid=25&pll id=2763).
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[IpopaboTka 1 MOBTOpEHUE
JIEKLIMOHHOT'O MaTepuaja u
MaTepuaa y4eOHHKOB 0
teMe «Teopust unTerpana
Kommy.

ITpusanos .. Beenenue B Teopuio QyHKIIMI KOMILIEKCHOTO TIEpEMEHHOTO,
Jlanb, crepeotunHoe uzganue, 2009, 432c.
(cM.http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=322)
IlIa6ar b.B. Beeaenue B KOMIUIEKCHBIH aHanmus3, 4. 1, Jlans, 2010.336 c.
Bonkossicckuit .M., JIyan I'.J1., Apamanosud 1.I'. COopHEK 33124 TIO
Teopud QyHKIUIA KoMIuIekcHoro nepemensoro. ®U3MATIIUT, 2009. -

312 c.

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

[IpopaboTka 1 MOBTOpEHHUE
JIEKLOHHOTO MaTepHalia u
Marepuala yueOHHKOB 110
Teme «CTereHHbIe PAIbl 1
PAABI TOTIOMOP(HBIX
(hyHKIHAR.

[pusanos .M. Brenenne B Teoputo HyHKIUNA KOMITJIEKCHOTO

nepeMeHHoro, Jlans, crepeotnnHoe m3nanue, 2009, 432c.
(cm.http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=322)
Illa6atr b.B. BBenenne B KOMIUIEKCHBIM aHamm3, 4. 1, Jlane , 2010.336 c.
Bonkoseicckuit .M., Jlynn I'.JI., ApamanoBuu WN.I'. COopHuK 3amau mo
Teopun QyHKIHI KoMITieKkcHOTo niepemerHoro. ®U3MATIINT, 2009. - 312 c.
(cM.http://e.lanbook.com/books/element.php?pll cid=25&pll id=2763).

[IpopaboTka 1 MOBTOpEHUE
JIEKIIMOHHOTO MaTepualia u
Marepuala yueOHHKOB 110
TeMe «Teopust BHIYETOBY.

[TpuBanos 1.11. Beenenue B Teoprto GyHKINH KOMIUIEKCHOTO ITEPEMEHHOTO,
Jlans, crepeorunnoe uznanue, 2009, 432c.
(cm.http://e.lanbook.com/books/element.php?pll_cid=25&pl1 _id=322)
IITabar b.B. Beenenne B KOMIUIEKCHBIN aHanus, 4. 1, Jlans , 2010.336 c.
Bonkoseicckuit .M., JIyan I'.J1., Apamanosuu U.I'. COopHEK 33124 IO
Teopuu QyHKIMIT KomIuiekcHoro nepemenHoro. ®U3MATIINT, 2009. -
312c.

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

ITpopaboTka 1 moOBTOpeHHE
JIEKIIMOHHOTO MaTepraia u
Marepurana yaeOHHKOB 110
TeMe «AHATHTHYECKOE
MPOJIOIKCHUEY.

[MpuBanos 1.11. Beenenue B Teoprto GyHKINH KOMIUIEKCHOTO ITEPEMEHHOTO,
Jlans, crepeorunHoe uznanue, 2009, 432c.
(cm.http://e.lanbook.com/books/element.php?pll_cid=25&pl1 _id=322)
IIIa6at b.B. Benenune B KOMIUIEKCHBIN aHanus, 4. 1, Jlans , 2010.336 c.
Bosnkossicckuit .M., JIyun I'.JI., Apamanosud W.I'. COopHUK 33134 110
Teopun HyHKIHNA KOMIDIEKCHOTO niepeMenHoro. ®DU3MATIIUT, 20009. -

312 c.

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

IIpopaboTka U MOBTOPEHUE
JIEKIIMOHHOTO MaTepraa u
MarepHaia yaeOGHUKOB TI0

teme «KomIiuiekcHbIe uncia u

JIEMCTBYS HAJl HUMU.
I'eomeTpust 1 TOMONOTHS
KOMIIJIEKCHOM IIOCKOCTHY.

[pusanos U.1. Beenenue B Teopuio GpyHKINI KOMIIJIEKCHOTO IEPEMEHHOTO,
Jlanb, crepeotunHoe uznanue, 2009, 432c.
(cm.http://e.lanbook.com/books/element.php?pll cid=25&pll_id=322)
IlIaGaT b.B. Benenue B KOMILIEKCHBINM aHanu3, 4. 1, Jlaus , 2010.336 c.
Bonkoseicckuii U.M., JIyan I'.J1., Apamanoswmu U.I'. COopHUK 33124 10
Teopuu QYHKLUH KoMIuIeKcHOro nepemenHoro. ®UU3MATIIUT, 2009. - 312
c.

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

y‘le6HO'MeTOI[I/I‘IeCKI/IC MaTepuajibl JIA CaMOCTOSTEIbHON pa6OTH 06yqa10m1/1xc;1 nu3

YHUCIIa MHBAJIUAOB M JIUI C OTPAHUYECHHBIMH BO3MOKHOCTSIMH 3/10poBbsi (OB3) npenocrassitorcs
B (hopMax, aqanTHPOBAHHBIX K OTPAHUYEHUSIM HX 3[JOPOBBS M BOCIIPHUATHS UH(DOpMALINHN:

JUig U1 ¢ HapyUIeHUsIMH 3pEHUS:
— B MleyaTHOU (popme yBeIMUEHHBIM HIPUPTOM,
— B (popMe 2IEKTPOHHOTO TOKYMEHTA,

— B ¢popMe ayauodaiina,

— B re4atHo (opme Ha s3bike bpaits.
JInst an ¢ HapyIEHUAMH CITyXa:

— B I1e4aTHoi (opme,

— B (hopMe 2IIEKTPOHHOI' O TIOKYMEHTA.
JUnist a1 ¢ HapyIIEHUSIMHM OTIOPHO-/IBUTATEIBHOTO amnmapaTra:

— B TIe4aTHOM opme,

— B (popMe 2IEKTPOHHOTO TOKYMEHTA,

— B ¢popmMme ayauodaiina.
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JlaHHBII TIepeYeHb MOXET ObITh KOHKPETH3UPOBAH B 3aBUCHMMOCTH OT KOHTHHICHTA
00yJaromuxcs.

3. OoOpa3oBaTe/ibHbIE TEXHOJIOTMH, NPUMeHsieMble NMPH OCBOCHHH IHCHUILIHHBI
(Momy.Jis)

B xone

HU3YYCHUSA  JUCHUIIIIMHBI

NPETyCMOTPEHO  UCIIOJIb30BaHUE

CIIETY FOIIIIX

00pa30BaTEeNbHBIX TEXHOJOTHUW: JICKIIMU, TPAKTUYECKUE 3aHSITHS, IMOJITOTOBKA IHCHhMEHHBIX
AHATUTUYECKUX PaboT, caMOCTOsATEbHASI paboTa CTYACHTOB.
KoMneTeHTHOCTHBIN IMOIX0J B paMKaxX MpPernoJaBaHus IUCIMILIMHBI peau3yercs B
HCIIOJIb30BAHUHU HWHTCPAKTUBHBIX TEXHOJOTUA M aKTHUBHBIX METOAOB (HpOCKTHLIX METOOMK,

MO3rOBOTO IITypMa, pa3dopa KOHKPETHBIX CUTYallHid,

daHaJIm3a TI1IC€aarorud4eCKux 3azad,

Me1arOrMYecKoro KCIEepUMEHTa, HHBIX (OPM) B COUETAHUU C BHEAYIUTOPHON pabOTOH.

HCIIOJIB30BaHHUC

Nudopmanronnsie

MH(POPMALMOHHBIX

TEXHOJIOTHH,
pecypcos,

TEJIEKOMMYHHUKAIL[MOHHOM ceTu VIHTepHeT.
AnantuBHbIe 00pa30BaTEIbHBIC TEXHOIOTHH, TPUMEHSIEMbIE IPH U3YyYCHUN JUCIUIUTHHBI
— JUIA JMIl C OIPaHMYEHHBIMH BO3MOXKHOCTSMH 3[I0POBbsl IPEIyCMOTpEHAa OpraHu3alus
KOHCYJIbTAI[Mi C NCIOJIb30BAaHUEM 3JIEKTPOHHOM MOYTHI.

IIPUMCEHACMBIC

npu
JNOCTYyIHBIX B

HN3Y4YCHUU

JMCIUTIITHBL:
UH(POPMAIMOHHO-

4, O1neHoYHbIE CpeacTea AJs TEKyHIEro KOHTpPOJsd yCII€eBaeMOCTH U HpOMe)KyTOqHOﬁ

aTTecTAlMH

OI.[GHOLIHHG CpeacTtBa IPCAHA3HAYCHBI JII KOHTPOJI M OLCHKH 06p330BaTeJ'IBHLIX
,I[OCTI/I)KGHI/Iﬁ O6y‘IaIOH_II/IXC${, OCBOUBLIUX IPOrpaMmMy y‘{66HOI>'I JUCIHMITIINHBI «KoMmIuiekcHbIM

aHAITU3».
O1cHOYHBIC CPEJCTBA BKJIFOUACT KOHTPOJIbHBIC MATEPHAIIbI Ul MPOBEACHUS TEKYIIero
KOHTPOJIsi B (opME TECTOBBIX 3aJaHHii, Pa3HOYPOBHEBBIX 3aJaHUW W TPOMEKYTOUYHOM
aTTecTanuu B GopMe BOIPOCOB U 33aJaHUH K 3a4ETy U IK3aMEHY.

CTpyKTypa OLIEHOYHBIX CPEACTB AJIsl TeKYLIeil U MPOMEKYTOYHOM aTTeCTAlMI

e Kon u HanmeHnoBanue PesysTaThl 05y uCHMs HanMmeHoBaHHE OLIEHOYHOTO CpPeCTBA
n/m VHARKATOpa (B cooTBeTcTBHH C 1I. 1.4) Texkyimui KOHTPOJIb Tpouexyrouras
(B cootBeTcTBHH C 1I. 1.4) aTTeCTalNs
HOIIK-1.1 BHaer ocHOBHBIE HOHATHS 1 | ONpoc Ha NEKIUX U Bomnpocsr 1-21
[IpumeHsieT 3HaHMs [TEOpPEMBI KOMIUIEKCHOTO | JJAOOPaTOPHBIX 3aHATHIX KOJUIOKBAYMa
OCHOBHBIX Pa3/IeJIOB aHanM3a M CHOCOOBI WX
(hyHIaMEeHTaIbHOU MPUMEHEHNUsT B JPYIUX
MaTeMAaTHKH B YIeOHOH 1 00JIacTAX 3HaHUH.
1 MPOU3BOJICTBEHHOH
MPaKTHKE, B KYPCOBBIX
paboTax, B BBIITyCKHOI
KBaIN(UINPOBAHHON
pabote
NOIIK-1.1 YMeer pemate  3amauu | [IpoBepka BBINOIHEHHBIX Kontponbnas
IIpumensieT 3HaHUA KOMIUIEKCHOTO aHajIu3a, a | JOMAIlHUX 3aJaHui pabora Nel
OCHOBHBIX Pa3jeiaoB  (TAKKE HPUMEHATh 3HAHMSA
(yHIaMeHTaTbHOI KOMIUIEKCHOTO aHaJIHM3a IpH
MareMaTHKy B yyeOHoi u [PCIICHHM  3alaq  Jpyrux
2 npousBojacTBeHHol  (AHCHHILIMH.
NPaKTHKE, B KyPCOBBIX
paboTax, B BBITYCKHOH
KBaTH(pHUINPOBAHHOM
pabote




HOIIK-1.1 Brnaneet HaBBIKaMH | [IpoBepka BRIOTHEHHBIX KontponsHas
IIpumMenseT 3HaHUA MNPaKTHYECKOTO JIOMAIIHUX 3aJaHui pabora No2
OCHOBHBIX pa3ZicjiOB HMCNOJIb30BaHUS METOJIOB U
(yHIaMEHTaTBHON pe3yIbTaToB
MaTeMaTHKH B y4eOHOH M | KOMILIEKCHOTO  aHalu3a
3 [POU3BOJICTBEHHOM Opy PCIICHUMU Pa3JIMYHBIX
MPaKTUKE, B KYPCOBBIX 3a1ad.

pabotax, B BBIITyCKHOI
KBaTH()UIUPOBAHHON
pabote

TunoBbie KOHTPOJIbHBbIE 32IaHUSI UJIH HHbIE MATEPHUAJIbI, He00X0AMMBbIE J1JI51 OLEHKH
3HAHUI, YMEHHM i, HABBIKOB M (MJIH) ONBITA AeSTEJIbHOCTH, XaPAKTEPU3YIOIIHUX ITAIBI
(opMupoBaHus KOMIEeTEHIMH B MpoLiecce OCBOeHHs 00pa30BaTeIbHOI MPOrPaMMBbl

Ilpumepnpolii nepeuens 60npocos u 3a0anuii

Konumponvnas paboma Nel

-\ 10
1+1

1-i

2. Haiiti ko3 dupeHT pacTspkeHus K 1 yros moBopora KacaTeIbHOM oL JUIS 0TOOpaKeHHsI

f(2)=

1. HaiiTu nelicTBUTENbHYIO U MHUMYIO YAaCTh KOMIUIEKCHOTO YncCia

e” —i
—; . B TOYKC ZO =7T.
e +1

.2 o
3. Bpruucnuths uHTETpaI j(lZ -2z )dZ , T1e KpuBas L — oTpe30K, COeTUHSIONINN TOYKH
L

73
ZIZOPIZz:_.

4. Haittu 06pa3 obmactu D = {Z : |Z| >1,Imz> O} IpHU OTOOPAKEHUU IPOOHO-TUHEHHOMN

dyukuern  W=f (z), yaoBIeTBOpSIOUICH  YCIOBUSIM f (0) =00, f (1 +1 ) =1,
f(2i)=0.
Wnn:
Haiitu ¢pynkuuto W=f (z), koHhopMHO 0TOOpaXkKaroIIy0 007IaCTh
D= {Z Imz > O}\ [O; I 1Ha BEPXHIOI0 MOTYIIOCKOCTb.
5. Paznoxuts B psan Teinopa B OKpecTHOCTH TOYKU Z=0 (yHKIHIO f(Z):#:-ZlSH

HaWTH paanyc CXOOUMOCTHU psaa.

Konumponvnas paboma No2
1. Pa3jouTh MO CTETNEeHIM Z—a B KoJiblle D = {Z :|Z — 2| > O} GYHKITHIO
—2
f(z)=z*(z-2)",a=2.
2. BbIUMCIUTH WHTErpaj, CcuUuTas, 4TO OOXOJ 3aMKHYTOTO KOHTypa MPOHCXOIUT B
MOJIOKUTEIILHOM HAIPaBJICHUU:



dz

{ n
2(z-3)="-1)
Z‘—Z
3. BBILII/ICJ'II/ITI) C IIOMOIIBIO TeOpI/II/I BBIYCTOB HCCO6CTB€HHBII>'I I/IHTeraJ'I BHUJA.
~+00 2
X“dx

I (x2 ;1)(x2 +9)’

XCOSX
3 X.
= x"=2x+10
4. BplUMCIUTH C TOMOIIBIO TEOPUM BBIUETOB CICAYIOIIUM OIMpPEACIICHHBIA WHTErpall:
2w
550
5+3cos@

0

WA HeCOOCTBEHHBIN UHTETPAN BUJIA j

Bonpocel K KOJLLIOKBUYMY
l. Onpeodenenusn u popmynupoeku meopem.
1. ®Dynkuus, muddepeHnupyemas B CMbIcie KOMIUIEKCHOTO aHAJIN3a, U QYyHKIIHS,
rojJoMopQHas B TOUKE.
VYcenosus Komn-Pumana
I'eomMeTpuYECKHUIA CMBICIT MOJYJISI K ApIYMEHTA IIPOU3BOIHON
[TonsiTHE KOH(OPMHOIrO OTOOPAXKEHHUS, TOCTATOYHOE YCIOBUE KOH(DOPMHOCTH.
Teopema Komm 11 0THOCBS3HOM 00JIACTH.
Teopema Koim 11 MHOrOCBSA3HO# 06aacTy.
Wurterpansras ¢popmyna Komm.
Wuterpan tuna Kommu.
Omnpenenenne TapMOHNYECKON (HyHKITHH.
0. Ompenenenue MHBEPCHH.
11. Teopema o cpenrem
12. Teopema Mopepa.
13. IpuHIWMI MaKCHMyMa MOTYJIS.
14. TlepBas Teopema Beiiepirpacca.
15. Bropas Teopema Beiiepmrpacca
16. Teopema AGens
17. ®opmyna Komm Anamapa
18. BHyTpeHHss TeopeMa eIMHCTBEHHOCTH
19. Knaccugukaius H30JIMPOBaHHBIX OCOOBIX TOUEK
20. Teopema Coxorkoro — Beiiepmrpacca
21. OnpeneneHne BhYETa B KOHEUHOW M30JIMPOBAHHON 0COOOI TOUKE U B 0.
1. Jlokazamenvcmea ymeepotcoenuil
Teopema Komu jy1st oHOCBsI3HOM 00acTu (okazarenbeTBo D.1ypea).
Teopema o cyI1ecTBOBaHUH IEPBOOOPAZHOM.
WnrerpanbHas popmyna Komm.
Teopema o cpegHeM.
Huddepenunpyemocts nHTerpana tuna Komm.
Teopema Mopepa.
[TpuHIMIT MaKCUMyMa MOJTYJIS.
Teopema AGens.
. Teopema Telmnopa.
10. HepaBenctaa Ko u Teopema JInyBuis.
11. Teopema Teitnopa.

HBOoNOORWDN

©CoNoR~WNE



12.
13.

14.
15.
16.
17.
18.

N

oA~

~

10.
11.

12.

13.

14.
15.
16.
17.
18.

19.
20.
21.
22.
23.
24,
25.

26.
27.

28.
29.
30.
31.

Teopema Coxoukoro — Beitepmrpacca

Bripaxenue Beryera uepes3 K03 QUIMEHT paszaoxkeHus B paa JlopaH B KOHEUHOW TOYKE U B
0ECKOHEYHOCTH.

Teopema Ko o Beruerax.

Teopema 0 OJIHOM CyMME BBIYETOB.

Jlemma Xopnana.

KpyroBoe cBoiCTBO ApOOHO-TMHEHHBIX OTOOpAKEHUH.

CBOICTBO COXpaHEHUsI CAMMETPUYHBIX TOUYEK JUIsI JPOOHO-TMHEWHBIX OTOOpaKEHUH.

BOI[pOCI:I K 3K3aMEHY
KommnekcHble uncia u HeﬁCTBHH HaJa HUMMU. TpI/IFOHOMeTpI/I‘IeCKaﬂ " IoKa3aTrcjibHas (bopMa

IIPEACTABIICHNS KOMIUIEKCHBIX uncen. @opmyina Myaspa. M3Bnedenue VzZ .
Pacmmpennas koMmriekcHas ockocTs. Ctepeorpaduueckast MpOeKIHs U €€ CBOWCTBA.
Tomnonorust KOMIIIIEKCHOM MII0CKOCTH. [IOHATHE OTKPBITOrO, 3aMKHYTOIO, CB3HOIO
MHOXecTBa. O01acTh, MOPSAIOK CBA3HOCTH.

ITytu u xpussle. [Ipenen u HenpepbIBHOCTh (PYHKIMH KOMILIEKCHOI'O IIEPEMEHHOTO.
[TpousBoHas GYHKITMH KOMILIEKCHOTO repeMeHHoro. Y cnoBus Komm-Prumana.
Oynkuuy, quddepeHrpyemMblie B CMbICIE BEILIECTBEHHOI0 U KOMIIJIEKCHOT'O aHAIN3a.
dopmainbHble Tpou3BoAHbIe. [loHsATHE TOTOMOPGHON PYHKINH.

['eomeTpruyecKuil CMBICI MOAYJIS U apryMEHTA IPOU3BOIHOM.

[Tonsitre kKoH(MOPMHOTO O0TOOpakeHUs. JlOCTaTOYHBINA TPU3HAK KOHPOPMHOCTH
OTOOpaKCHMSI.

["apmonMueckue GpyHKIUH, BOCCTAHOBICHHE TOJIOMOP(PHON (QYHKIIMH 110 €€ BEIIeCTBEHHON
4acTH.

JIpoGHO-MHElHbIE 0TOOPaXKeHH s, MX KOHDOPMHOCTs B C M KPyroBoe CBOMCTBO.
ITonsiTe nHBEpCcHUM, ee cBoMcTBAa. CBONMCTBO COXPAaHEHUSI CUMMETPUYHBIX TOYEK IIPU
JIpOOHO-THHEHHBIX OTOOPAKEHUSX.

[TocTpoenue apoOHO-THHEHHOr0 0TOOPaXKEHUs O 3aJaHHOMY COOTBETCTBHIO TpEX Iap
TOYEK, CBOICTBO COXpPaHEHMSI CJIOKHOTO (AHMAPMOHHYECKOI0) OTHOLLIEHUSI.
JpoOHo-nuHeltHbIe U30MOP(GU3MBI BEpXHEH MOTYNIOCKOCTH Ha €UHUYHBIN KPyT U
aBTOMOP(U3MBI €TMHUYHOTO KpyTa.

CaoiictBa dyHkin Z",

Oynknus KyKoBCKOTO.

IToka3zarenbHast QyHKIMS.

WuTerpan oT pyHKIMHM KOMIUIEKCHOTO IIEPEMEHHOI0 U €r0 CBOMCTBA.

WuterpanbHas Teopema Koy 17151 01HOCBSI3HON 00J1aCTH (10Ka3aTENIbCTBO € TTOMOIIBIO
¢dopmyiel ['puna).

JlemmMma I'ypca.

Nuterpanbhas Teopema Kormm i1 ogHOCBsI3HOM 00macTu (1o0ka3aTenscTBO J. ['ypca).
WNuterpanbHas Teopema Koy Jy1st MHOTOCBSA3HOM 061acTu.

Teopema o cyliecTBOBaHUM MTEPBOOOPA3HOM.

WuterpansHas ¢popmyina Komm u reopema o cpeiHem.

Wurerpan tuna Kommu.

Beckoneunas nudepeHpyeMocTs rotoMophHbIX QYHKIHM, HHTEerpabHas GopMmyia
Komm nia mpousBoaHbIX, TeopeMa Mopepa.

[TpyHIMI MakcUMyMa MOYJIS.

CX0IMMOCTh U paBHOMEpHAs CXOJIMMOCTh (DYHKIIMOHAIBHBIX psiioB. CBONCTBA paBHOMEPHO
CXOZSIINXCS pAOB, TpU3HaK Beliepmrpacca.

IlepBas Teopema Beliepmrpacca.

Bropas teopema Belepiurpacca.

Crenennsie psasl. Teopema Abens. Pagnmyc cXoauMOCTH CTETIEHHOTO Ps/Ia.

ITpusnak Komm cxogumoctu uncnoBoro psaa. @opmyna Komn — Anamapa.



32.

Teopema Thriinopa.

33. Hepasenctna Ko u Teopema JlnyBusis.

34. BHyTpeHHsIs TeopeMa €IMHCTBEHHOCTH JIJIsl TOJIOMOP(HBIX (PYHKITUH.

35. Hynu ronomopduoit pyHKImH.

36. Psn Jlopana. Teopema Jlopana.

37. Teopema 00 eTMHCTBEHHOCTH pa3noxeHus B psn Jlopana, HepaBeHcTBa Komn st
K03 PHUITUEHTOB.

38. Knaccuduxanus n30IMpOBaHHBIX OCOOBIX TOUEK, KPUTEPUN YCTPAHUMOCTH OCOOOH TOUKH.

39. Ilomrocel ronoMoppHON (YHKLUH, MOPAAOK MOJIOCA, CBA3b MEXIY HYJISIMU U TOJIHOCAMHU.

40. Teopema Coxonkoro — Beitepmrpacca.

41. lensie u Mepomopdubie pyHkiuu. [IpencraBnenne MmepoMophHON HYHKIMH, HMEIOIIEH
KOHEYHOE YHMCIIO MOJIFOCOB.

42. Boruetsl. BeipaxeHue BbueTa uepes KodxQpQUIUUEHT pa3noxeHus B psaj Jlopana. Beruncnenue
BBIUETA B CJIy4ae MOIIOCOB PAa3HOM KPATHOCTH.

43. Teopema Komu o BerueTax.

44, Boruet B OeckoHeUHOCTH. TeopeMa 0 IOJTHOH CyMMe BbIUETOB.

45, Jlemma XopraHa u ee IpuMEHEHHE.

46. Boruncienrne HecOOCTBEHHBIX HHTETPAIOB C TOMOIIBIO BEIUETOB.

47. HecoOCTBEHHBIM HHTETpal B CMBICIIE IJIABHOI'O 3HAYEHUs. BlunciaeHus B ciryyae mpoCcThIX
nontocoB. [Ipumep.

48. Jlorapudmuueckuil BbIYET B HYJISIX U Iojtocax. Teopema o 1mosiHoi cymMme
JOTapu(PMHUUECKUX BBIYETOB (DYHKIIMU, MEPOMOPGHON B 00JIACTH.

49. IlpuHuun apryMeHTa.

50. Teopema Pymie n ocHOBHast TeopeMa anreOpsl.

51. [IpuHumn coxpaHeHus 00JIaCTH.

52. JlocTatouHO€ yCIOBUE JIOKATBHOW OJHOIMCTHOCTH M HEOOXOIMMOE YCIIOBHE OJTHOIMCTHOCTH
roJoMoppHON GYHKIUH.

53. AHaIMTHYECKHUI 2JIEMEHT, aHATMTHYECKOE MPOIOIDKEHHE TI0 Tenr oOnacteit. KanoHnyeckuii
AQHAJTUTUYECKUI 3IEMEHT, aHATUTUYECKOE TIPOI0JDKEHUE 110 KPUBOIA.

54. TlonaTune MONHOM aHATMTHYECKON (D)YHKIIMHY, BETBb MTOJHON aHATMTUYECKON (YHKINH,
TeopeMa 0 MOHO/ipoMuH (hopMynupoBka). PumMaHOBa MOBEPXHOCTH MOJHOM aHAIUTHUECKON
GyHKIIH.

55. [IpuHLIHKT HETTPEPHIBHOCTH.

56. IMpuntun cummerpun Pumana-11Bapia.

57. KonpopMHO 3KBUBaJIEHTHBIE 007acTH Ha II0cKocTU. Teopema Pumana (popmyinupoBka).
CootBercTBHE I'paHull IpU KOHGOPMHOM OTOOPaKEHUU.

58. [IpyHIKTT B3aUMHO-0JJHO3HAYHOTO COOTBETCTBHUS.

59. OToOpaxeHne BepXHel MOTYIUIOCKOCTH Ha MHOTOYToibHHUK. Dopmyna Kpucroddens-
IIBapua.

Kpurtepun oneHuBaHus pe3yabTaTOB 00y4eHHUs!
Oyenka Kpumepuu oyenusanus no sxzameny

Buicokuii yposens | oyenky «omauunoy 3acuyscueaem cmyoeHm, 0C80USUIUT SHAHUS,
«5» VMeHUsl, KOMRemeHYuu U meopemudeckuii mamepuan o6e3 npobenos;

(omauuro)

BbLINOTHUBUULL 8CE 3A0AHUS, NPE0YCMOMPEHHbIE YYeOHbIM NIAHOM HA
8bICOKOM KAYEeCMEEHHOM YPOGHE, NPAKMUYecKue HagblKu
npogeccuonanbHo20 NPUMEHeHUsI 0C80eHHbIX 3HAHUL CHOPMUPOBAHBI.

Cpeonuii ypogensb | OYeHKY «XOPOULO» 3aCydHcusaem cmyoenm, npaKmudecku noJHOCmsio
«4» 0C80UBUIULL 3HAHUS, YMEHUS, KOMNEeMEeHYUU U MeopemuyecKuti




(XOpOWO) mamepuail, y’-l€6Hbl€ 3a0aHUs He OYEHEHbL MAKCUMATbHbIM YUCTIOM
661]1]106, 6 OCHOBHOM Cd)OpMUpOGClJZ npakmu4ecKue Ha6blKU.

Ilopozoesuiii OYEHKY «VO0BIEMBOPUMENbHOY 3ACTIYICUBAEH CIYOEHN, YACTNUYHO C
Vposenv «3» npobenamu 0CeoUBWUL 3HAHUS, YMEHUs,, KOMNEeMeHYUul U
(yOoeremsopume | meopemuuecKuil Mamepua, MHo2ue yyeonvie 3a0anus oo He

JIbHO) BbINOAHUT, TUOO OHU OYEHEHbl YUCTIOM OANLN08 DIUSKUM K MUHUMATLHOMY,

HeKxomopbsle npaKkmu4eCcKue HaeblKu He Cd)OpMupOGClel.

Munumanvhoiii OYEHKY «Hey0081emEOpUMENbHOY 3ACYHCUBAEH CINYOEHM, He
VpoBeHb «2» 0C80UBUIULL 3HAHUSA, YMEHUS, KOMNEeMEeHYUU U MeopemuyecKuti
(neyoosnemeopu | mamepuar, yuebHvle 3a0aHUsl He 8bINOIHUL, NPAKMUYECKUe HABbLIKU He
MenbHO) cpopmupoganul.

Kpurepuu onieHMBaHus 110 3a4ETY:

«3a4YTEHO»: CTYACHT BJIAJICET TEOPETUUECKUMU 3HAHUSMHU 110 JAHHOMY pas3Jieily, 3HaeT OCHOBHBIE
(dopMyJIbl, JOMYCKAaeT HE3HAUUTEIbHbIE OLUMOKY; CTYJEHT YMEET MIPaBUIIbHO OOBSICHAThH
W3JI0KEHHBIM B Kypce MaTepua, WIIIOCTPUPYsL €ro IPUMEpPaMHU.

«HE 3a4YTCHO»: MaTCpHaJl HC YCBOCH HJIM YCBOCH YaCTHUYHO, CTYACHT 3aTPYyAHACTCA IIPUBCCTU
MNPpUMEPHI IO OCHOBHBIM IIOHATUAM KypCa, JOBOJILHO OrpaHI/I‘{eHHHﬁ 00BeM HN3YYCHHOI'O
mMarepuajia.

OneHouHBIE CpencTBA Ui HMHBAJIMIOB W JIMIl C OTPAHUYCHHBIMH BO3MOKHOCTSIMHU
37I0POBBSI BEIOUPAIOTCS C YUETOM WX MHIUBHYaIbHBIX CUXO()U3NIECKIX OCOOCHHOCTEH.

— IpY He0OXOAMMOCTH HHBAIMIAM H JIUIAM C OTPaHUYEHHBIMU BO3MOKHOCTSIMH 3/T0OPOBbS
IPEOCTABIISAETCS JOMOJHUTEIBbHOE BpeMs /7Sl TOATOTOBKU OTBETA HA SK3aMEHE;

— TIpH TIPOBEJICHUH TPOLIEAYPHI OIICHUBAHUS PE3YyJIbTATOB 00yUEHHSI MHBAIUIOB H JIUIL C
OTPaHUYEHHBIMU BO3MOXHOCTSIMH 3/10pOBBS IPEAYCMATPUBAETCS UCIOIb30BAHUE TEXHUUYECKUX
CpeACTB, HEOOXOUMBIX UM B CBSI3U C X WHAWBUIYAITBHBIMA OCOOCHHOCTSIMH,

— IIpU HEOOXOIMMOCTH JJIs1 00YHaroIUXCsl ¢ OTPAHUYEHHBIMUA BO3MOKHOCTSIMH 3710POBbS
U WHBAIWAOB TIPOIEAypa OIICHUBAHUS pE3YJIbTaTOB OOYYEHHUS 10 JUCIUIUIMHE MOXKET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Iponienypa orneHMBaHUsI Pe3yJbTaTOB OOYUYSHHS WHBAIWIOB U JIUI] C OTPaHUYCHHBIMHU
BO3MOXHOCTSIMM 3JI0POBbsSI 10 JUCHUIUIMHE (MOJYJIIO) TMpelycMaTpuBaeT IpeloCTaBIeHUe
uHpopManuu B (opMax, aJTaNTHPOBAHHBIX K OTPAHHUYCHHSIM WX 3J0POBBS U BOCIPHSITHS
uHpOpMaLUu:

JU1st T ¢ HApyIICHUSIMH 3PEHHS:

— B [1€4aTHON (hopMe yBEIUYEHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

Jnist a1 ¢ HapyIIEeHUsIMH CiTyXa:

— B TIe4aTHOU opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

J1iist T ¢ HApyIIEHUSIMH OTIOPHO-JIBUTATEIBHOTO armapara:

— B I1e4aTHoM (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBINA TepeyeHb MOXET OBITh KOHKPETH3MPOBAH B 3aBUCHUMOCTH OT KOHTHHIEHTA
oOyyJaronuxcs.



5. IlepeyeHb y4eOHOM JJUTEPATYPbI, HHPOPMAIMOHHBIX PECYPCOB M TEXHOJIOTH A

5.1. YueOHasi auTeparypa

1. Ilpusanos, 1. 1. Beenenue B Teopuio GyHKIUN KOMIUIEKCHOTO IIEPEMEHHOTO: YIEOHUK
[ N. W. TlpusBano. — 15-¢ u3n., crep. — Cankr-Ilerepoypr: Jlans, 2021. — 432 ¢. —
ISBN 978-5-8114-0913-6. — Tekct: anextponnsii // JlaHb: 351eKTpOHHO-OMOIHOTEYHAS
cucrema. — URL: https://e.lanbook.com/book/167779

2. Bonkoeickuii, JI. WM. COopHuk 3amad 1o Teopur (GyHKIHUNA KOMIUIEKCHOTO
nepeMeHHoro: yueonoe nocobue / JI. Y. Bonkoseickwuid, I'. JI. JIyun, U. I'. ApamanoBuu.
— 4-e u31., nepepad. — MockBa: DUIMATIINUT, 2006. — 312 ¢. — ISBN 5-9221-0264-
8. — Tekcr: snexrponnsiii // Jlanb: 31eKTpoHHO-OMONMMOTEYHas cuctema. — URL:
https://e.lanbook.com/book/2763

3. labyuun, M. U. Teopust GyHKIHI KOMITIEKCHOTO IIEPEMEHHOT0: yuebHoe mocobue /

M. U. llIabynun, FO. B. CugopoB. — 5-¢ u3n. — Mocksa: JIaboparopus 3nanuii, 2020.
— 303 ¢. — ISBN 978-5-00101-916-9. — Texkcr: snexkrponHslii // JlaHb: 3JEKTPOHHO-
oubamoreunas cuctema. — URL: https://e.lanbook.com/book/151505

5.2. llepuoguyeckue u3IaHus:

1) Becrauk MI'Y. Cepusi: Matemaruka. MexaHuka;

2) Becrtauk CIIOI'Y. Cepusi: MatemaTnka. MexaHunka. ACTpOHOMHS;

3) Useecrus BY3os. Cepusi: Maremartuka,

4) WUssectus PAH (o 1993 r. Uzsectus AH CCCP) Cepusi: Maremaruyeckasi,

5) Maremaruka. Pedeparusnsbiii xypuair. BUHUTH;

6) MaremaTHyeCcKUe 3aMETKH;

7) MartemaTuyeckuii COOPHUK.

8) Basbl nannbix kommanuu «Mcr Beroy http://dlib.eastview.com

9) Dnexrponnas oubmuoreka GREBENNIKON.RU https://grebennikon.ru/
(mepeuncneHHble U3aaHU XpaHsaTcs B pouae oudnuorexu Kyol'y)

5.3. UHTepHeT-pecypchbl, B TOM 4YHCJ€ COBPeMeHHbIe Mpo(ecCHOHATBHBIE 0a3bl
AAHHBIX U HHGOPMALMOHHBbIE CIIPABOYHBIE CHCTEMbI

DJ1eKTPOHHO-0UbIM0TeuHbIe cucTeMbl (IBC):

1. BBC «IOPAUT» https://urait.ru/

2. 9BC « YHUBEPCUTETCKA$I BUBJIMOTEKA OHJIAMH» www.biblioclub.ru

3. OBC «BOOK .ru» https://www.book.ru

4. OBC «ZNANIUM.COM» www.znanium.com

5. OBC «JIAHb» https://e.lanbook.com

IIpodeccnonanbubie 6a3bl JAHHBIX:
1. Web of Science (WoS) http://webofscience.com/
2. Scopus http://www.scopus.com/
3. ScienceDirect www.sciencedirect.com
4. Kypuans! uznarenscrsa Wiley https://onlinelibrary.wiley.com/
5. Hayunas snekrponnas oudmanorexka (HIB) http://www.elibrary.ru/
6. TloMHOTEKCTOBBIC apXMBHI BEIYIIUX 3aMa/JIHbIX HAYYHBIX KypHAIOB Ha Poccuiickoii
wiatdopme HayuHbIx xxypHamoB HOMKOH http://archive.neicon.ru
7. HanumonanbHasg »dyeKTpoHHass OMOIMOTEKa (JOCTYN K DJEKTPOHHOM OHOIHOTEeKe
nuccepranuii Poceuiickoit rocynapcrBenHoi ouonuoreku (PI'B) https://rusneb.ru/
8. Ilpesunentckas oudimorexa um. b.H. Enpumna https://www.prlib.ru/
9. Dmnexrponnas koymekmus Oxchopackoro Poccutickoro ®onna
https://ebookcentral.proquest.com/lib/kubanstate/home.action
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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. "Jlekropuym TB" http://www.lektorium.tv/

18. VuuBepcurerckas unpopmarrontas cuctema POCCUS http://uisrussia.msu.ru

HNudopmanuonHbie CIPABOYHBIE CHCTEMBI:
1. KoncynpranT [Imtoc - cipaBouHas mpaBoBasi cucTeMa (JJOCTYII 1O JIOKaJIbHOM CETH ¢
KOMITBIOTEPOB OMOITMOTEKH )

Pecypchbl ¢B0GOIHOTO J0CTYHA:

1. AwmepukaHcKas maTeHTHas 0a3a maHHbIX hitp://www.uspto.gov/patft/

2. TlonHble TEKCTHI KaHACKUX aAuccepTanmii hitp://www.nlc-bnc.ca/thesescanada/

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

4. MMUHHCTEpPCTBO HayKHU U BbICIIEro oopaszoBanus Poccuiickoit @enepanuun
https://www.minobrnauki.gov.ru/;

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

6. Wudopmanmonnas cuctema "EnuHoe OKHO 1ocTyma K 00pa3oBaTelbHBIM pecypcam”
http://window.edu.ru/;

7. EnuHas kosuteknus nudpoBsIx 00pa3oBaTeIbHBIX pecypcos http://school-
collection.edu.ru/ .

8. ®enepanbHBII LHEHTP HHPOPMATIOHHO-00PAa30BaTEIbHBIX PECYPCOB
(http://fcior.edu.ru/);

9. IIpoekr ['ocynapcTBEHHOrO HHCTUTYTa pyccKkoro si3pika uMeHu A.C. [Tymkuna
"Oo6pa3oBanue Ha pycckom" https://pushkininstitute.ru/;

10. CnpaBouHo-uH(popMannoHHBIN opTan "Pycckwuii si3p1k" http://gramota.ru/;

11. Cnyx0a TeMaTHYeCKUX TOJIKOBBIX ciioBapei http://www.glossary.ru/;

12. Cnosapu u sHimkioneauu http://dic.academic.ru/;

13. O6pa3oBatenbHblil moptan "Yueda" hitp://www.ucheba.com/;

14. 3akonHompoekT "O6 obpasoBanuu B Poccuiickoit denepannn". Bonpocs! 1 0TBETHI
http://xn--273--84d1f.xn--plai/voprosy_i_otvety

CoOcTBEeHHBIE 3JIEKTPOHHBbIE 00pa3oBaTe/ibHbIe H HH(POPMaILHOHHBIE pecypchl

KyoI'Y:

1. Cpena MoaysnbpHOTO AMHAMUYECKoro ooydenus hitp://moodle.kubsu.ru

2. ba3a y4eOHBIX IUIaHOB, yU€OHO-METOIMYECKUX KOMIUIEKCOB, ITyOIHKaIMA U
koHpepentmii http://mschool.kubsu.ru/

3. bubanoreka nHpopMaIMOHHBIX pecypcoB Kadeapbl HHHOPMAIIHOHHBIX
obpasoBaTenbHbIX TexHomorui http://mschool.kubsu.ru;

4. DnexTpoHHBIN apxuB qokymeHToB KyoI'Y _http://docspace.kubsu.ru/

5. DnexkTpoHHBIE OOpa3oBaTelIbHBIE pecypchl Kadeapbl HHOOPMALMOHHBIX CHUCTEM H
TexHosoruil B oopazoBanuu Kyol'Y u nayuno-metoauueckoro xyprana "LLIKOJIBHBIE I'OIbI"
http://icdau.kubsu.ru/

MeToanuyeckue yKa3aHus I 00y4alOUIUXCsl M0 OCBOEHUIO JUCHUNIMHBI (MOLYJIs1)
[To xypcy mnpeaycMOTpeHO MNpPOBEIEHUE JIEKIMOHHBIX 3aHATHUNA, HAa KOTOPBIX JAeTCA
OCHOBHOHM CHCTEMAaTH3UpPOBAaHHBIM MaTepuanl ¥ MOJHUMAIOTCA MPOOJIEMHBIE BOIPOCHI,
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IPAaKTUYECKUX 3aHATUI, Ha KOTOPHIX WIMPOKO HCIOJNb3YIOTCS AKTUBHbIE M WHTEPaKTHBHbBIE
o0Opa3oBaTeNbHbIE TEXHOJIOTUH; JJAOOPATOPHBIX, B MPOLIECCE TPOBEIECHHS KOTOPBIX 00yYaroImuecs
0TpadaThIBAIOT HABBIKU PELIEHMSI KOHKPETHBIX HAy4YHBIX 3a/1a4.

BaxHeMIIMMM  COCTAaBIIAIOLNIMMU  Kypca SBJIAIOTCA TakKUE€ BHIbl 3aHATHM, Kak
caMmocCTosiTeNIbHAasE paboTa CTYAEHTOB, Takas Kak pa30op Jekmwii, pabora C JIHUTEpaTypoH,
oTpa0OTKa HABBIKOB pELICHMS NPAKTUYECKHX 3a/ad, NOAroToBKa pedepara. B mpouecce
CaMOCTOSITENIbHOW ~ paboThl  OOYYaIOUIMMHCSA AaKTHBHO HCHOJB3YIOTCS  HMH(OPMAIMOHHBIE
CIIPABOYHbBIE CUCTEMBI.

Texyumuii KOHTPOJIb OCYLIECTBIISIETCS IPETIOAABATENEM, BEAYIIIMM PAKTUYECKUE 3aHATUS
Ha OCHOBE JHUCKYCCHM CO CTYJEHTaMH, Jarolled NpeJCTaBICHHE O AUHAMMKE pOCTa 3HAHUM
CTYJEHTOB U MX HAyYHOM IOTEHIMAJIe; y4eTa aKTUBHOCTHU CTYAECHTAa Ha 3aHATHSAX M OLICHKE
BBICTYIIJICHUs. OOy4YaroIlerocsi npu M3jaoxeHuun pedeparta. KOHTponb Takke OCYyIECTBIAETCS
IyTeM IPOBEIEHUS] KOHTPOJIBbHBIX paboT. ITOroBbli KOHTPOJIb OCYIECTBIIAETCS B (opMe 3aueTa
B 4 ceMecTpe U 3K3aMeHa — B J.

B ocBoeHuMH IUCHMIIIMHBI MHBAIWAAMU W JIMLIAMHM C OTPAHUYEHHBIMU BO3MO>KHOCTSAMH
3I0pOBBsI OOJIBIIOE 3HAYCHHWE HMMEET WHAMBHIyajbHas ydeOHas pabora (KOHCYIbTAIlUH) —
JIOTIOJIHUTEIBHOE pa3bsiCHEHUE Y4eOHOro MaTepuasa.

WunuBuayanbHble KOHCYJIbTALlMM 10 TPEIMETY SBISIOTCA BaXXHBIM  (DaKkTOpoM,
CHOCOOCTBYIOLIMM MHAWBUIYAIU3aLUU OOY4YE€HUS U YCTAHOBJIECHUIO BOCIUTATEIBHOTO KOHTAKTA
MEXJy IpernojaBaTesieM U O00y4arollMMCs HWHBIWJIOM WJIH JIMIOM C OrPaHUYEHHBIMU
BO3MOYKHOCTSIMH 3/10POBbSI.

7. MaTepuajibHO-TeXHHYECKOe o0ecrieyeHne 1Mo JUCHUIInHe (MOAYJTI0)

HanmeHoBaHHEe CrienHaIbHBIX OCHAIIEHHOCTD CTICIHATBHBIX [MepeyeHb TUIIEH3HOHHOTO
NIOMEILECHUI NIOMEILECHUI IPOrpPaMMHOT0 00ecredeHHs

VueGHbie ayAUTOPUH st | Mebenb: yueGHast meGenb Microsoft Windows
MPOBE/ICHUSI 3aHATHH JIEKIIMOHHOTO | TeXHUUYecKHe CpecTBa O0yUSHHUS: Microsoft Office Professional Plus
THIA 9KpaH, IPOEKTOP, KOMIBIOTEP
YueOHbIe ayTUTOpHA st | MeOenb: yaeOHas meOeIs
NPOBENICHUS 3aHATHH
CEMHHAPCKOTO THUIIA, TPYNIIOBBIX H
WHJMBUIYAIBHBIX ~ KOHCYJbTAlHA,
TEKYILETo KOHTPOJIS u
NPOMEXKYTOYHOM aTTecTalnu

JUis  caMocToATENbHOW  paboThl  OOy4aroUIMXcs  MPEAyCMOTPEHBbl  MOMEIIECHHUS,
YKOMITJIEKTOBAaHHBIE CIIEIMATM3UPOBAHHON MeOeblo, OCHAIlEHHbIE KOMIIBIOTEPHON TEXHUKOH ¢
BO3MOXHOCTBIO MOJKIIOUEHUS K ceTu «lHTepHeT» M oOecrieueHHeM JI0CTyNa B IEKTPOHHYIO
UH(POPMALIMOHHO-00pa30BaTENbHYIO Cpely YHUBEPCHUTETA.

HaumenoBanue nomenieHut as OcCHaIIeHHOCTh TIOMEIEHUH 115 IIepedeHb NMLIEH3MOHHOTO
CaMOCTOSATENIFHON pabOTHI CaMOCTOSATENIFHON pabOTHI HpOTPaMMHOTO 0OecredeHns
oOyuaromuxcs oOyuaromuxcs

ITomemenne s camocToaTeapbHONH | Mebenb: yueOHast meOernn

paboTel o0yyaronuxcs (YUTanbHbelid | KoMmiekt — crenuanu3upoBaHHOM
3as HayuHoii OnbnmoTekn) MeOeNr: KOMITBIOTEPHBIE CTOJIBI
O6opynoBaHue: KOMITBIOTEpHAS
TEXHHKAa C MOJIKIIOYEHHEM K
nH}opMannoHHo-
KOMMYHUKAIIHOHHOM ceTn
«HTEpHET» W IOCTYIIOM B
ANEKTPOHHYI0  MH()OPMAIMOHHO-
00pa3oBaTeNbHY IO cpeny
00pa3oBaTeNIbHON  OpraHM3aIN,




BeO-KaMepbl, KOMMYHHKAILIMOHHOES
o0opymoBaHue, 0OCCIICYHBAOIICE
JOCTYm K  CEeTH  HHTCPHET
(mpoBoaHOE COEIIMHEHHE u
OecrpoBOMHOE  COCIMHCHHE MO

texnosorun Wi-Fi)

TTomenieHue jisi caMOCTOSATEIILHOMN
paboThI 0OyJaroIIXCs

Meobernb: yuebHas MeOenb
Kommiexkr  cnenuanu3upoBaHHON
MeOeIn: KOMITBIOTEPHBIE CTOJIBI
ObopynoBanue: KOMITBIOTEpHAs
TEXHHKA C MOAKIOYEHHEM K
WHPOPMAINOHHO-
KOMMYHUKaLMOHHON
«/HTepHeT» M [OOCTYymOM B
SNIEKTPOHHYIO  HMH(OpPMAIMOHHO-
00pa3oBaTeIbHYIO cpeny
00pa3oBaTeNbHOM  OpraHU3aluy,
BeO-KaMepbl, KOMMYHHKAIIMOHHOES
o0opymoBaHue, 0OCCIICYHBAOIICE
JOCTym K  CETH  HWHTEPHET
(npoBoaHOE COC/INHECHHUE u
0eCrpoBOHOE  COCTUHEHHE IO
texaosorud Wi-Fi)
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