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1 Ilenu n 3aga9y H3ydeHUs. AUCOUATLIAHEL (MOAYIISL)

1.1 Ilens 0OCBOCHMS AUCLIMILIAHEI

KomrmnekcHblit aHau3 — 00J1aCTh MAaTEMaTHYECKOTO aHAJIN3a, SIBIISIOMIETOCS YaCThIO eMHON
COBPEMEHHON MAaTeMaTHKH, IMPEAMETOM H3YYeHHsS KOTOPOH SBISAIOTCS (YHKIMH OJHOUW W
HECKOJIbKMX KOMIUIEKCHBIX IE€PEMEHHBIX, CBOHCTBAa KOTOPBIX MOPOXKACHBI KOMIUICKCHOM
CTPYKTYpO# HMX 00JacTH ompenescHus. B oTiuuue OT BEmECTBEHHOr0 aHaliu3a, B KOTOPOM
CTpOiiHasi TeOpHs pPa3BHUBACTCS JHIIb JUIi OAHO3HAYHBIX (YHKUIMH, mepexox K (yHKIUsIM
KOMITJIEKCHOTO TIEPEMEHHOTO TI03BOJIICT BBISCHUTH MPUPOIYy MHOTO3HAYHOCTH W TIOCTPOUTH
0e3yIpeuHyo TEOPHUI0O MHOTO3HAYHBIX (DYHKITHHA.

KommmekcHpIl aHamu3 (Teopust GyHKIHA KOMITIEKCHOTO MTEPEMEHHOT0) aeT 3P HEeKTHBHBIC
MCTOAbI BBIYMUCICHHUA HWHTCIPAJIOB U IIOJYUYCHHA aCUMIITOTUYCCKUX OIICHOK, HOBBLIC CIOCOOBI
pemeHnit MU QepeHINANBHBIX YpaBHEHUH, MO3BOJISET U3yYaTh CIEIUAbHBIE BEKTOPHBIC MOJI,
BCTpeUaronnecs B pa3HOO0pa3HbIX MPHIOKEHUsIX. IHTepecHble 1 HeOXKUJaHHBIC TIPUIIOKEHHUSL, B
YaCTHOCTH, B TECOPETUYECKON (H3MKe, MONy4mina Teopus (PYyHKIUH MHOTHX KOMILUICKCHBIX
nepeMeHHbIXx. O0a HampaBieHUs W3ydYeHHsS (QYHKIUH KOMIJICKCHOTO TMEPEeMEHHOTO MOJYYHITH
coBpeMeHHOe Ha3BaHue «KoMIuiekcHbIi aHami3». OTIHYUTEIEHON 0COOCHHOCTHIO KOMILUIEKCHOTO
aHanu3a SIBISICTCS €ro TOJJMHHAS KOMILICKCHOCTh. B HEM coYeTaloTcsi aHaJHTHYCCKUE U
FeOMETPHUYECKIE METO/IbI, HAXO/IST HOBBIC MPHUMEHEHUS KITACCHUECKUE MTOJIXO/IbI U Pa3BUBAIOTCS
HOBBIC MCTO/IbI, TOABJIAIOTCA HOBBIC ITPUIIOKCHUS. IToHATHS KOMIUIEKCHOTO aHaau3a CJIy’Kat
OTIIPAaBHOW TOYKOH IMTOCTPOEHHSI HOBBIX a0CTPAKTHBIX TEOPUH, 00BETUHSIOIINX PA3HbIC Pa3IeIIbI
MaTeMaTHKH ¥ Pa3HbIC MPHUKJIAHbIC HAYKH.

'maBHas menp Kypca — OCBOGHHE METOAOB HCCICAOBaHUS (QYHKIMH KOMIUIEKCHOTO
MIEPEMEHHOTO U MPUIOKEHUM 3TUX METOOB K PEIICHUIO 3a7jad KOMIUIEKCHOTO M BEIIECTBEHHOTO
aHanu3a.

1.2 3amagu QIUCHMIUIMHEL:
— 0000IIUTh W CHUCTEMATH3MPOBATh 3HAHUS O CBOHCTBAX W OCOOCHHOCTSIX TOJIOMOPQHBIX

(aHanuTHUecKuX) PYHKIHMHA, WX aHAIUTHYECKOM NMPOAOKEHHH, PAAAX TOJOMOPPHBIX (GYHKLHI,
Teopuu uHTerpana Komm, rapMmonndeckux QyHKIMAX, FEOMETPUUYECKUX NPUHLUIIAX KOH(OPMHBIX
0TOOpakeHUH M BO3MOXKHOCTSX MPUMEHEHUHN 3TUX 3HAHUH;

— chopMHpOBaTh HaBBIKK IOCTPOCHHS KOH(MOPMHBIX OTOOpaXKEHHH C TMOMOIIBIO
SNIEMEHTapHBIX (PYyHKIMA M NPUMEHEHHS NPUHIMIA CHMMETPHH, OIpEeNICHHS XapakTepa
ocoOeHHOCTEH (YHKIMH, TPUMEHEHHS TEOPUU BBIYETOB K BBIYHCICHUIO HEKOTOPHIX THIIOB
OIIPEJEIICHHBIX UHTETPAJIOB.

— HAY4YUThb NPUMECHATH METOAbI KOMIIJICKCHOT'O aHaJIN3a IJId pCIICHUA IMPUKIIAIHBIX 3a1a4.

1.3 Mecro auciMIUIMHEL (MOAYJIA) B CTPYKTYPe 00pa30BaTe/IbHON IPOrPaMMBI

JuctuiuinHa  «KoMIUIeKCHBIM  aHanu3» OTHOCHTCS K 00si3arenbHOM uacth bioka 1
"Mucruriuabl (MoxynH)" ydyeOHoro rmiaHa. B cooTBeTcTBUM ¢ pabouyuM y4eOHBIM TUTAHOM
HanpasneHus 02.03.01 «Maremarrka 1 KOMIBIOTEPHBIE HAYKW» TUCLHUIUIMHA U3y4aeTcs Ha 2 U 3
Kypcax B 4 u 5 cemectpax 1o ouHoi ¢popme oOyueHusi. Bua mpoMmexyTouHoOl aTTecTaliu: 3a4erT,
IK3aMEH.

3HaHUS, TONyYEHHBIE B O3TOM Kypce, HCIOJB3YIOTCS B MaTeMaTHUYeCKOM aHaju3e,
(yHKIIMOHATBLHOM aHanu3e, TuddepeHInanTbHON TeOMETPUH U TOMOJIOTHH, U] PepeHInanbHbIX
YpaBHEHUSX, YPABHEHUAX MaTeMaTUYeCKO (DU3UKHU, TEOPUU YHCETI, METO/IaX ONTUMU3ALIUU U JIp.
Caymarenu IOJKHBI BIaJeTh MaTeMaTHUYECKUMHU 3HAHUSMH B paMKax pas/elioB IMPOrpamMMbl
y4eOHOro Kypca o MaTeMaTHYECKOMY aHaJIM3Yy.



1.4 TlepedeHp NMIaHUPYEMBIX PE3yNETaTOB OOY4EHHS IO AUCIMIUIAHE (MOJYIIIO),
COOTHECEHHHIX C IUIAHHPYEMBIMH Pe3yJIbTaTaMy OCBOSHHS 00pa30BaTeNIbHO IIPOrpaMMBI

WN3ydyenne naHHOW y4ueOHOW JUCHUIUIMHBI HAMpaBiIeHO Ha (QOPMHUPOBAHUE Y
00yyarouXcsl CAeTYOUMX KOMISTSHIUH]:

Pesynbprarel 00ydeHHS 1O AUCITUILTIHE
(3Haer, ymeer, BuazieeT (HABBIKU H/WJIH OTIBIT
JIESTEILHOCTH))

OIIK-1 CpoocobeH KOHCYIETHPOBAaTh H HCIONB30BaTh  (yHAAaMEHTaJbHBIe 3HaHAI B o0OnacTH
MaTEeMaTHYeCKOTO aHaiM3a, KOMIDIEKCHOTO M (YHKIOHOHAIFHOTO aHaiW3a aireOphl, aHaJIUTHIeCKOH
reomMeTpus, JuddepeHnuaIsHO reoMeTpHH | Tononorun, nuddepeHMatbHEX YpaBHEHHUI, JUCKPETHOMH
MaTeMaTUKA M MAaTEeMaTHIeCKOM JIOTMKH, TEOPHH BEPOSTHOCTEH, MaTeMaTH4eCKONM CTaTUCTHKH H
CIyJalHBIX IIPOIIECCOB, YHCIEHHBIX METOJOB, TEOPETHIECKOH MeXaHWKd B mOpodeccrOHATFHOM
JeATeIbHOCTH

HOIIK-1.1. TlpumeHseT 3HaHUSI OCHOBHBIX | 3HA€T OCHOBHBIE TOHSATHS M TEOPEMBbl KOMILJIEKCHOTO
pa3menoB  (QyHOAMEHTALHOH MAaTeMaTHKH B | aHal3a W CIOCOOBI WX IMPHMCHCHHS B JPYTHX 0O0IACTAX
y4eOHOH ¥ TIPOM3BOICTBCHHOM TIpaKTHKE, B | 3HAHWMA.

KYPCOBBIX paborax, B BBIITYCKHOM | YMeeT periarh 3aJadydl KOMIUICKCHOTO aHalik3a, a TakkKe
KBaJI(PUINPOBAHHON paboTe MIPUMEHSATH 3HAHWSA KOMIUIEKCHOTO aHANW3a TPH pPEIICHUN
3a7a4 APYTUX TUCHHILINH.

Brnageer  HaBbIKAMHM ~ NPAKTUYECKOTO  HCIIOJIb30BAHHUS
METOJIOB W PEe3yJIbTaTOB KOMIUIEKCHOTO aHaiu3a IMpH

KOI[ 1 HAMMCHOBAHHC I/IHJII/IKaTOpa* JOCTHKCHUSA
KOMIICTCHIIMHU

PCUHICHUM PpAa3JINYHBIX 3a/1a4.
Pesynbrarbl 00yueHUs] MO AWCLUIUIMHE JOCTUTAIOTCA B paMKaX OCYIIECTBICHUS BCEX
BUJIOB KOHTAKTHOM U CaMOCTOSITENIbHOM pabOThl 00y4aroIIKUXCsl B COOTBETCTBUHU C YTBEPKIEHHBIM

Y4EOHBIM IJIAHOM.
WuaukaTopel  TOCTHXKEHUS  KOMIETEHIMH  CUMTAlOTCS  C(OPMUPOBAHHBIMH  IIpU

AOCTHXKCHUHN COOTBCTCTBYIOIIUX UM PC3YJIbTATOB O6y‘-IeHI/I$I.

2. CrpyKTypa u coiepKxaHue JUCIUILTAHEL

2.1 Pacopenenenue TpyXOEMKOCTH JACHAILIAHEI ITO BAAAM pabor

OO6mas TpyaoEMKOCTh JUCHHUILTUHBI cocTaBisier 3 3aueTHbIX eauHuIl (108 gacoB), ux
acrmpenesieHre 1o BUAaM padoT MPEeCTaBICHO B TAOIHUIIE

Bunet pabot Bcero Dopma o0ydeHHs
4acoB - OYHO- 3a09Has
3a049Has
4 - - -
ceMecTp ceMecTp ceMecTp Kypc
(gacsr) (dackn) (gacel) (gacel)
KonTakTHas paboTa, B TOM 9ACIE: 76,2 76,2
AynutopHEIe 3aHATHA (BCEro): 72 72
3aHSTHS JEKUMOHHOTO THUIIA 36 36
nabopaTopHBIC 3aHATHS 36 36

TIPAKTUYICCKUE 3aHATHU
CEMHWHAPCKHUE 3aHATUA

Waas KOHTaKTHAS padoTa; 4,2 4,2
KoHTpois camocTosTensHOH paboTh 4 4
(KCP)

[Ipomexxyrounas arrecramms (MKP) 0,2 0,2
CamocroarensHas paboTa, B TOM 31,8 31,8
gucie:

CamocroaresrsHoe H3YHEeHHE Pa3/eI0B,
€aMonoATOTOBKA (IIpOpabOTKa H
TOBTOpEHHeE JIEKIIHOHHOTO MaTepHana H
MAaTepHaIa yieOHHKOB H yIeOHBIX 31,8 31.8
ITOCOOHH, ITOATOTOBKA K J1a00PATOPHBIM H
TIPAKTHIECKHM 3aHATHAM, KOJUIOKBHYMAaM

HTA)




HOHFOTOBKa K TCKYILIEMY KOHTPOJIIO — —

KonTpoms: _ —
[loaroroBka K 3K3aMeHy _ _
Ob6mas gac. 108 108
TPYAOEMKOCTb B TOM 9HCIIE 76,2

KOHTaKTHas 76,2

pabora

3ad. e 6 3

2.2 CogepxaHHue TACIUAILIAHEI

Pacnipenenenue BUIOB y4eOHOM pabOTHI H UX TPYIOEMKOCTH IO pa3jieaM JUCIUTUIAHBL.

Paznenbr (Temsbl) mucturuinHbL, uW3ydaeMble B 4 cemectpe (2 kypc) (ouHas gopma
ooyyenHns)

KonunuectBo yacoB
Bueaynut
Ne HanmenoBanue pasznesnos (Tem) AyAHTOPHas opgil
Bcero pabota
pabota
J 13 JIP CPC
L KommnekcHsle uncna u aeiictBus Hag HUMU. ['eomeTpus u 6 ) ) )
TOIOJIOTHSI KOMIIJIEKCHOM IJIOCKOCTH.
) Kommnekcnas auddepenuupyemocts. ['onomopdusie n 6 4 4
] (GyHKIMH B KOHQOPMHBIE OTOOPaKCHHMSI.
3. HurterpupoBanue GyHKIMH KOMIIEKCHOTO IEPEMEHHOTO. 8,8 6 6 4,8
4. CreneHHbIe PAIBI U PAJIBI TOTOMOP(HBIX OYHKITHIHA. 8 2 4 4
5 Paner Jlopana. M3onrpoBaHHbBIE 0COOBIE TOUKH 16 6 6 6
' rOJOMOP(HBIX QYHKIIHH.
6. Teopus BHIYETOB. 20 6 6 4
7. AHaIUTHYECKOE MPOJIOJIIKEHHE. 12 6 4 4
2. DJeMeHThI TEOMETPUYECKON TeOpuH (PyHKIHUN 14 ) 4 3
KOMIIEKCHOW MEPEMEHHOM.
HATOI'O mo pazzernam AHCHATLTHHEL 70 36 36 31,8
KonTtpons camocrostensHol pabotsl (KCP) 4
[Ipomexyrounas arrecrarms (MKP) 0,2
IToaroTroBka K TEKyIIeMy KOHTPOJIIO
OO0m1ast TPy10EMKOCTb IO JUCIUTUINHE 108

[Tpumeuanue: JI — nexumm, [13 — mpaktudeckue 3anHstus / cemuHapbl, JIP — mabGopaTopHbie
3ansTusi, CPC — camocrositenbHast paboTa CTyeHTa

2.3 Copepxanue pa3xeioB (TeM) JUCIUILTHHEL
2.3.1 3aHATHS NTEKIIMOHHOI'O THIIA

HanmenoBanme pasaeina dopma TeKyIIero
pasit Coneprxanue pazaena (TeMbl) P Y
(Tempr) KOHTPOJIIS

1. Beenenue. Ilone KOMIUIEKCHBIX 4HCEN, OINEpaldd  Hal
KOMIUIEKCHBIMU 4uciamu (K.4.). Tpuronomerpuueckas dopma
npencTaBieHuss K.4. V3BieyeHWe KOpHS n-CTENIEHHW M3 K.U.
KommnekcHble uncna u |l'eomeTpuss U TOMOJOTHS  KOMIUIEKCHOM — TUIOCKOCTH. Ompoc

nevicteus Hag HUME. | CTepeorpaduueckas MPOCKIHS U ee CBOICTBa; cepa Pumana,
T'eomeTpus 1 TOIONIOTHS | pacIIMpeHHAs: KOMIUIEKCHAS MII0CKOCTh. OTKPBITHIE, 3aMKHYTHIE,
KOMILJICKCHOH IIOCKOCTH | KOMITaKTHBIe MHOXkecTBa Ha C, memma [eitne-bopens-Jlebera.
TloHaTne CBA3HOTO ©W JIMHEHWHOI'O CBSI3HOIO MHOJKECTBA,
OMHOCBS3HBIE W  MHOTOCBs3HBIE obOmactu. KpmBpie Ha
KOMIUICKCHOM IIOCKOCTH.

2. Komrurekcuas Ilpenen mociaenOBaTENbHOCTH K.4., CXOAUMOCTH YHCIOBBIX
g depernupyeMocTs. | psnoB.  DyHKIMH  KOMIUIEKCHOTO  NIEPEMEHHOTO:  IIpesien,




TonomopdHsle u
KOH(OpPMHBIE
0TOOpaKeHHS

HENPEphIBHOCTb, OJHOJNIMCTHOCTH. [Ipom3BomHas  QyHKIMH
KOMIUIEKCHOrO TiepeMeHHoro. YcioBusi Komm-Pumana. R-
muddepernupyempie U C-muddepeHnupyempie  QYHKIHH.
CompsbxkeHHble  rapMoHmdeckne  QyHkumu.  Jlocrarounoe
YCIIOBHE JIOKAJIbHON OJHOJMCTHOCTH TOJIOMOP(HHOH (QyHKIWH.
I'eomeTpuyeckuil cMbICI MOAYJS M apryMeHTa NPOU3BOIHOM
roomopduoit pyHknmu. [ToHsTHE KOHGOPMHOTO OTOOpAKEHUS.
Kpurepnit  koHpOpMHOCTH  OTOOpakeHus. KoHdpopmHbIE
0TOOpaKEHHs1, OCYILECTBIISIEMbIE JIEMEHTAPHBIMH (YHKIHSIMH.
Crenennble pynkunu. OyHKIMS U ee pUMaHOBA ITOBEPXHOCTb.

OtoOpaxkeHHs: JIBYyTOJIBHUKOB. Oynkius  XKykoBckoro.
INokazarenbhast ¢yHkimsa. @yskumss Ln Z m ee pumaHoBa
noBepxHocTh. OOmas creneHHas QyHKIHS. Brinenenue
OJTHO3HAYHOM BETBHU MHOT'O3Ha4YHOU ¢yHKIIA.

Tpuronomerpudeckne ©  0oOpaTHbIE TPUTOHOMETPUYECKHE
¢ynkmu. IpobHo-nuHelHble oToOpakeHnsi. HenpepsIBHOCTD,
OMHOJMMCTHOCTE ¥ KOH(GOPMHOCTh  JIPOOHO-THHEHHBIX
orobpaxkennii. KpyroBoe cBoiictBo. IlonstTHe wHBepcuw,
CBOHCTBO COXpaHEHUS CHMMETPUYHBIX TOYEK, CBOMCTBO
COXPaHEHHS CIIO)KHOTO  (QHIapMOHHYECKOTO)  OTHOIIEHUS.
JpoOHo-nuHelHble n30MOPGU3MBI M aBTOMOP(QH3MBI (OOIIHIA
BH/JI IPOOHO-TUHEHHOTO 0TOOpakeHUsI Kpyra Ha ceds U BepXHel
MOJYIUIOCKOCTH  HAa  Kpyr). [uApoaMHaAMHUYECKH  CMBICH
KOMIUIEKCHOH  n(epeHupyeMOoCTH, THAPOIUHAMHYECKOE
HCTOJIKOBAaHHE FapMOHHYECKUX M aHAJTUTHYECKUX (DYHKIIHH.
[Ipumepsl NpUIIOKEHUH.

Ompoc,
3a4er

Teopus unrerpana Komm

Ompenenenne W CBOWCTBA KPUBOJIMHEWHOTO HWHTErpaija oOT
¢yHKOMH  KOMIUIEKCHOTO mepeMeHHoro. Jlemma I'ypca.
WnrerpanpHas Teopema Komm i OZHOCBSA3HBIX |
MHOTOCBSI3HBIX oOmacreil. [lepBooOpasznas ¢yHKIms, Gopmyna
Herotona-Jleitbanma, apyroe ompeneleHHe JOorapupMUIecKoit
¢byukuuu. Materpanphas popmyna Komm. Teopema o cpemHem
3HAYEHUH. Hurerpan TUIA Komm. beckoneunas
1 epeHIUpyeMOCTh  TONIOMOPQHBIX  GYHKIMH, (GOpMyIIbI
Komm pmns mpousBogusix. Teopema Mopepa. ITpunnun
MaKCUMyMa MOJTyJISI.

Ompoc

CrerneHHbIe PSIBI M PSIIbL
roJIOMOP(HBIX (DYHKIHHA

[ocnenoBarenbHOCTH M psigbl  TOJIOMOPGHBIX (YHKUIMHA B
obnacry, 1-s1 u 2-1 Teopemsl Beiiepirpacca. CteneHHble pspl,

Teopema AGes, paguyc cxoaumocTd, Gpopmyna Komm-Anamapa.
Psnst Teiinopa. Teopema Teitnopa, €eAMHCTBEHHOCTb Pa3I0XKEeHUS
rotoMopdHO GyHKIMHK B cTenieHHo psin. HepaBenctBo Komm

11t K03 HUIHEHTOB CTENCHHOTO psifa M TeopeMa JImyBuins.
Hynmn  romomopduoit  ¢yHkmmm.  BHyTpeHHSsT  Teopema
€IWHCTBEHHOCTH s rojoMopdHbIX ¢yHKIMA. Psg Jlopana,
obuacth ero cxoaumMocTu. Pazioxenue ronomMopdHoit GyHKIHK B

psan Jlopana (teopema JlopaHa), eIUHCTBEHHOCTh PA3IOKCHHS).

@opmynbel  u  HepaBeHcTBa Komm s K03 QHUIMEHTOB.
W3onupoBaHHble 0COOBIE TOYKM OJHO3HAYHOIO XapakKTepa;
KiaccuuKalys N30JMPOBAHHBIX OCOOBIX TOYEK OJHO3HAYHOTO
XapakTepa 1O moBeaeHHI0 QyHKIMM U psgy Jlopana; momroc,
MOPSIIOK  TIOJIFOCA;  CYIIECTBEHHAsh o0co0asi Toyka, Teopema
Coxoukoro-Beliepmrpacca, mnonstue o Teopeme Ilukapa;
0eCcKOHEYHO ymaJieHHas TouKa Kak ocobas. Llenbie GyHKmm, nx
MopsiIOK W THM; MepoMopdHBIe  (YHKIWUH, (QYHKITUH,
MepoMopdHEIe B pacmupeHHOH miockoct. [loraTue o Teopeme
Murrar-Jleduiepa.

Onpoc

Teopus BEIYETOB

Boruetrsl. Teopema Komm o Bbruerax. Ilpuemsl BbluncneHus
BbIYEeTOB. TeopemMa O MONHOM cymMMme BbIY4ETOB. lIpumeHeHue
BBIUETOB K BBIUMCICHHUIO OIPEICICHHBIX M HECOOCTBEHHBIX
unTerpanoB. Jlemma XXopmana. IHTerpanssl B cMbICie ITIaBHOTO
3HAUCHMUA. .HOl"apI/I(bMI/I’-IeCKI/Ie BbIYCTBI B HYJIAX U IOJIOCaX.
IIpunuun aprymenra. Teopema Pyme u OCHOBHas Teopema
anreopsl. Teopema ['ypsuna.

Omnpoc,
KOJUIOKBHYM




AHanutndueckoe
MPOJOJKEHHE

AHaATUTUYECKUH 3JIEMEHT, aHAINTHYECKOE MPOJOIDKEHUE 10
menu oOmacteit. KaHOHWYECKUI aHANMTHYSCKUIA DJIEMEHT,
AHAMTHYECKOe MPOMOIDKEHHE TO KpuBOH. [loHsATHE mMOMHON
AQHANMMTAYEeCKOW (YHKIMH, BETBb IOTHOH aHATUTHYCCKOM
¢byHKIMH, TeopeMa o MoHoapoMuH ((popmyupoBka). PumanoBa
MTOBEPXHOCTh IOJTHON aHAIUTHYECKON (DYHKIIMH M €€ 0COOBIe
touku. [Ipunnun HenpepriBHOCTH. [IpuHumn cummerpun Pumana
— IIBapma. IlocTtpoeHne KOHPOPMHBIX OTOOpaKEHWH C
[IPUMEHEHHUEM PUHIIUITA CUMMETPHUH.

Ompoc,
9K3aMeH

T'eomeTpuueckue
TPUHIMAITE KOHPOPMHBIX
oToOpaKeHUH

Oto0pakeHHsT MMOCPEACTBOM TOJIOMO(MHBIX (YHKIMIT: TPHHIKIT
OTKPBITOCTH W TPHHIMI 00JacTH; TeopeMa O JIOKaJIbHOM
oOpallleHnH; OJHOJHMCTHBIE (YHKIHH, KPUTEPUH JIOKAIBLHOM
OIHOJIMCTHOCTH ¥  KPUTEpUH KOH(MOPMHOCTH B  TOUKE,
JIOCTaTOYHOE yCJIOBHUE OJTHOJIUCTHOCTH (TpuHIHMI
B3aUMHOO/IHO3HAYHOTO COOTBETCTBHSA). Kondopmuo
SKBUBAJCHTHBIE OONacTH Ha IUIOCKOocTH. Teopema Pumana
(opmynupoBka). IloHsTHE O COOTBETCTBHM TpPAHHI] HpPHU
KOH(pOPMHOM 0TOOpaKeHHN. OTtobpaxeHue BEpXHEH
MONYIIOCKOCTH Ha MHoroyroisHUK. @opmyna Kpuctoddemns-
[IBapma. CpoiicTBa rapMOHHYECKHMX (yHKIMHA: OecKOHEJHas
muddepeHIupyeMocTh, TeopeMa O  CpeIHeM, TeopeMa
C€IUHCTBCHHOCTHU )51 TIIPUHIIUTL MaKCUMyMa-MHUHUMYMa,
WHBAPUAHTHOCTh TAPMOHMYHOCTU MpPU TOJOMOpP(HOH 3ameHe
NepeMeHHbIX; Teopema JlmyBwiisi u TeopemMa XapHaka 00
ycTpaHuMON 0co0oi Touke; mHTerpanbl Ilyaccona u IllBapua;
pas3lioKeHUEe TapMOHMYECKMX (YHKIMH B pPsIbl, CBSI3b C
TPUTOHOMETPHUECKUMH psiiaMu; 3aa4a Jlupuxie, mpuMeHeHNe
KOH()OPMHBIX 0TOOPa)KEHHH JUIS €€ peIeHNsI.

Ompoc

2.3.2 3aHATHSA CEMHHAPCKOTO THIA (IIpaKTHYeCKHe / CEMHHAPCKHE 3aHATHA/
naboparopHbie paboOTHI)

Ne

Haumenosanue pasznena
(Tembr)

Temaruka 3aHaTuit/pazoop

dopma TeKy1ero
KOHTPOJIS

KomimrekcHele uncia u
JNEWCTBUS HaJ HUMH.
T'eomeTpus u Tononorus
KOMIIUIEKCHOM TIIIOCKOCTH

Beenenue. Ilone KOMIUIEKCHBIX 4HCENl, OINEpaldd  Hal
KOMIUTEKCHBIME 4YnciaMu (K.4.). TpuroHomerpudeckas Qopma
npencTaBieHuss K.4. 3BieyeHue KOpHS 7-CTENIEHU M3 K.4.
l'eomerpus u  TomosOrMsT  KOMIUIEKCHOM  IJIOCKOCTH.
Crepeorpadudeckasi MPOESKINS U ee CBOKCTBA; cepa Pumana,
pacumpeHHas KOMITIEKCHas TIIOCKOCTb. OTKPBITHIC, 3aMKHYTHIE,
KoMIakTHeIe MHOKecTBa Ha C, nmemma [eitne-Bopemns-JleOera.
TlonsaTe CBA3HOTO ©W JIMHEHMHOI'O CBSI3HOTO MHOJKECTBA,
OOHOCBS3HBIC nu MHOT'OCBSA3HBIC O6J'I3.CTI/I. KpI/IBI)Ie Ha
KOMIIJIEKCHOM TJIIOCKOCTH.

IIpoBepka
JIOMAITHAX
3aJaHuN

KommnekcHast
I epeHInPYyEMOCTb.
T'onomopdusie u
KOH(OpMHBIE
OTOOpaXKeHHUsI

IIpenen mnocnenoBaTeNbHOCTH K.4., CXOJMMOCTh UHCIIOBBIX
psnoB. DyHKIMH KOMIUJIEKCHOTO IIE€PEMEHHOrO: Ipefed,
HENPEPBIBHOCTb, OJHOJNIMCTHOCTB. [Ipom3BomHas  QyHKIUH
KOMIUIEKCHOrO TniepeMeHHoro. YcioBusi Kowmm-Pumana. R-
mappepennupyemsle  u  C-muddepeHunpyemsre  GyHKIHU.
CompsbxkeHHble  rapMoHuueckne  QyHkumu.  Jlocrarounoe
YCIIOBHE JIOKAJIbHON OJHOJIMCTHOCTH TOJIOMOPGHON (QyHKIWH.
I'eomeTpruyeckuil cMbICI MOAYJs U apryMeHTa NpPOU3BOIHOMN
rotomopduoit pyHkmmn. [ToHsTHE KOHGOPMHOTO OTOOpAKEHUS.
Kpurepuit  koHpopMmHOocTH  oToOpaxeHus. Koudopmubie
0TOOpaKeHHUsI, OCYIECTBIIIEMbIE JIEMEHTAPHBIMU (YHKIUAMH.
Crenennsle pyHkiun. OyHKIMA ¥ ee pUMaHOBA IOBEPXHOCTE.
OroOpakeHHs JIBYyTOJIBHUKOB. Oynkius  XKykoBckoro.
INokazarenphast ¢yHkimsa. Oyskuuss Ln Z u ee pumaHoBa
moBepxHOCTh. OOImas crencHHas (YHKIUS. Brigenenue
OJTHO3HA4YHOH BETBU MHOTO3Ha4YHOU ¢yHKIHIH.
Tpuronomerpudeckne u  0oOpaTHbIE TPHUTOHOMETPUYECKHE
¢yukmu. IpobHo-nuHelHble oToOpakeHns. HenpepsIBHOCTD,
OJHOJIMCTHOCTh M KOH(OPMHOCTb  NPOOHO-TMHEHHBIX

IIposepka
JIOMAITHAX
3a1aHUM,
KOHTpOJIbHAS
pabota




oroOpaxkennii. Kpyrosoe coiictBo. IloHsTHe WHBepcuUw,
CBOHCTBO COXpaHEHHMsS CHMMETPHYHBIX TOYEK, CBOHCTBO
COXpaHEHHs CJOXXHOTO (aHrapMOHMYECKOTO) OTHOIICHUS.
JpoOHo-IMHEHHBIE H30MOPPU3MBI U aBTOMOP(HOU3MEI (0OIITHiA
BUJT APOOHO-JIMHEHHOTO OTOOpaKCHNMS KpyTa Ha ce0st 1 BepXHEH
MONYIJIOCKOCTH  HA  KpyT). [WMOpOAMHAMHYECKHH  CMBICH
KOMIUIEKCHOH MU QEepeHINPYEeMOCTH, THUAPOIHMHAMUIECKOE
HCTOJIKOBAaHWE TapMOHHYECKUX M aHATUTHUYECKUX (DYHKIHA.
ITpuMepsl IPHUIOKEHUH.

Teopus unrerpana Komm

OmnpeneneHue W CBOWCTBA KPUBOJIMHEHHOIO UHTErpana oT
¢byHkimi  koMrulekcHoro — mepemenHoro. Jlemma I'ypca.
WnrerpanpHas Teopema Komm Uit OZHOCBS3HBIX |
MHOTOCBSI3HBIX oOxnacteld. IlepBooOpasnas dynkuus, dopmyna
Herotona-JleiiOHuia, apyroe ompeneicHue JorapugMuaeckoit
¢yukmu. Uarerpansnas gopmyna Komm. Teopema o cpeatem
3HAYEHUHU. Hurerpan TMIA Koum. beckoneunas
i depeHInpyeMOoCTh  TOIOMOPGHBIX  (QYHKIHH, (QOPMYIBI
Komm s npousBonnbeix. Teopema Mopepa. [TpuHumn
MaKCHMyMa MOAYJIS.

IIposepka
JOMAIITHUX
3aTaHuH

CreneHHbIe PsIabI U PSIIbI
TOIOMOP(HBIX QYHKITHIHA

[NocnemoBaTenbHOCTH W pAABl TOMIOMOP(MHBIX (YHKOUH B
obmacty, 1-1 u 2-1 Teopemsl Beliepmrpacca. CTeneHHBIC pSIH,

teopema Abens, paauyc cxoaumocty, hopmyna Kommu-Axamapa.
Psanstl Teitnopa. Teopema Teitnopa, eIMHCTBEHHOCTb pa3JIOKEeHUs
ronoMopdHoit QyHKIMK B cTeneHHoM psin. HepaBencTBo Koru

U KO3 GUIMEHTOB CTENCHHOTO psiga U TeopeMa JImyBUILIs.
Hynu ronomopdnoit  dyHkumu. BHyTpeHHsst — Teopema
€IMHCTBEHHOCTH ISl ronoMopdHbIXx ¢yHKimA. Psg Jlopawa,
00I1acTh €ro CXOAMMOCTH. Pa3noxenne ronoMophHON GYHKIUH B

psn Jlopana (Teopema JlopaHa), €IMHCTBEHHOCTh PA3IOXKEHHS).

@opmynel n  HepaBeHcTBa Komm i k03¢ QUIMEHTOB.
W3zonupoBaHHBIE O0COOBIE TOYKM OJHO3HAYHOTO XapaKTepa;
KIaccu(uKanys N30JMPOBAHHBIX OCOOBIX TOYEK OJHO3HAYHOTO
XapakTepa 10 ToBeaeHMIo GyHKIMM U paxy Jlopana; moiroc,
MOPSIIOK TOJIIOCA; CYIIECTBEHHas o0cobas Touka, TeopeMa
Coxoukoro-Beliepmrpacca, mnoHstHe o Teopeme Ilukapa;
OeCKOHEYHO yjaieHHas TouKa Kak ocobast. Llenbie GpyHkumm, nx
NOPSJOK M THI;  MepoMopdHble  (GYHKIMH, (DYHKLUH,
MepoMop(dHBIE B paciiMpeHHoH miiockoctu. [TonsTre o Teopeme
Murrar-Jledepa.

IIposepka
JOMaAIIHUX
3a1aHUI

Teopm{ BbBIYCTOB

Boryetrsl. Teopema Komwu o Bbruerax. Ilpuembl BblUnCIEHUS
BbueTOB. Teopema O MONHOM cymMMme BbUETOB. I[IprMeHeHHe
BBYETOB K BBIYMCICHUIO OIPENECIICHHBIX M HECOOCTBEHHBIX
unterpanoB. Jlemma Xopaana. HTErpaisl B CMBICIE TIIABHOTO
3HaueHus. Jlorapupmudeckue BBMETHI B HyISX M IONIOCAX.
[lpunuun aprymenra. Teopema Pymie u OCHOBHasi Teopema
anreOpel. Teopema I'ypauia.

IIpoBepka
JIOMAITHAX
3aJaHUN

AHanmnuTuueckoe
MIPOJOIKEHHE

AHaJUTUYECKUN DJIEMEHT, aHAJIUTUYECKOE TPOJOJDKEHUE TI0
menu obOmnacre. KaHOHMYECKHMH aHAJIMTHUYECKHM DJIEMEHT,
aHAJIMTUYECKOE MpoAoKeHHe no KpuBoil. IloHsThe nonmHOM
AQHATUTUYCCKOM  (YHKIMM, BETBb IMOJHOH aHATUTHYCCKOM
¢dyHKIMH, TeopeMa 0 MoHoapomuH ((popmysupoBka). Pumanosa
MTOBEPXHOCTh IOJHON aHAIUTHYCCKOH (DYHKIIMH M ee 0CoOBIe
touku. [Ipuanmn HenpepbBHOCTH. [IpuHImT cummerprn Pumana
— IIBapma. Iloctpoenne KOH(MOPMHBIX OTOOpaKEHHH C
MIPUMEHECHHEM MTPHUHITAIIA CHMMETPHH.

IIpoBepka
JIOMAITHUX
3aJ]aHUM

I'eomerpuueckue
TIPUHIOUIIB KOH(GOPMHBIX
oToOpakeHUH

OT1ob6paskeHHsI TOCPEACTBOM TOJIOMOGHBIX (YHKITUH: HPUHITHIT
OTKPBITOCTH W TPUHIMI OOJNIAaCTH; TeopeMa O JIOKAIbHOM
oOpamnieHHH; OJHONUCTHBIC (YHKIMH, KPUTEPHH JIOKaIbHOM
OIHOJIMCTHOCTH W  KPUTEPUH KOHGOPMHOCTH B  TOYKE,
JOCTaTOYHOE ycioBue OIHOJMCTHOCTH (IpUHLMTT
B3aMMHOOIHO3HAYHOTO COOTBETCTBHS). Kondopmuo
JKBHBAJICHTHBIC 00JaCTHM Ha IUTOCKOCTH. Teopema Pumana
(bopmynupoBka). IloHsTHE O COOTBETCTBUU TPaHHIl TpPHU

IIposepka
JIOMAITHAX
3aJIaHNH,
KOHTpOJIbHAS
pabota




KOH(pOPMHOM 0TOOpaKCHHU. OTtobpakeHue BepXHEH
TIOJYIJIOCKOCTH Ha MHoroyroibHuK. ®opmyna Kpucroddens-
[IBapma. CpolicTBa rapMOHHYECKHMX (YHKIMHA: OeCKOHEYHas
auddepeHIUpyeMocTb,  TeopeMa O  CpeoHeM,  Teopema
SOUHCTBEHHOCTH M NPUHOUN  MaKCHMyMa-MHHHMYMa;
WHBAapUAHTHOCTh TapMOHHYHOCTH IIPpH TOJOMOpPGHOH 3aMeHe
MIepeMEeHHBIX; Teopema JlmyBwiisi m Teopema XapHaka 00
ycTpaHuMoOi ocoboi Touke; mHTerpansl [lyaccona m IllBapma;
pa3lioKEeHHEe TapMOHMYECKHX (YHKIMH B pSIbl, CBSI3b C
TPUTOHOMETPHUYECCKUMH PsZiaMu; 3a1a4a J{upuxie, mpuMeHeHne

KOH(OPMHBIX OTOOpaKEHUH JUIs ¢ PEIICHUSI.

3ammra taboparopHoit padboTsl (JIP), BemonHerne KypcoBoro npoekra (KII), kypcoBoii
pabotsl (KP), pacuerHo-rpaduueckoro 3amanust (PI'3), manucanme pedepara (P), scce (D),
xosnokBuyM (K), recruposanue (T) u T.1.

IIpu  wu3yuyenum

JUCIIUILINHEI

MOTYT TPHUMEHATCS  JJIEKTPOHHOE  OOy4YeHHE,

JUCTaHIIMOHHBIE 00pa3oBaTenbHbIe TeXHONOrHH B cooTBeTcTBUU ¢ PI'OC BO.

2.3.3 IlpuMepHas TeMaTHKa KypCOBBIX paboT (IPOEKTOB)
KypcoBble paboThl He MPeyCMOTPEHBI yUeOHBIM TIAHOM.

2.4 IlepedeHp yaeOHO-METOAMIECKOTO O0ecIedeHHs )11 CaMOCTOATENBHOM paboTEI
00y9aromuxcs 10 AUCOUILTHHE (MOIYIIIO)

[epeuens yueOHO-METOAMYECKOTO 00ECTIEUESHUST AUCIMILUINHBI 1O
Ne Bung CPC BBIITOJTHEHHIO CAMOCTOSTEIILHON paboThI
1 [Mpopabotka u nosropenune |[IpuBanos V.11. Beenenue B Teoputo QpyHKIMI KOMIUIEKCHOTO IEPEMEHHOTO,
JICKIMOHHOTO MaTepuajla u | Jlanp, cTepeoTUNHOE U3nanue, 2009, 432c.
Matepraia yIeOHUKOB 10 | (¢ hitp://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=322)
reme «ISOMHHGKCHHe aucan IITabar b.B. Beenenne B KOMIUIEKCHEIN aHanms, 4. 1, Jlans , 2010.336 c.
I eii?g:;;: ;Iii[);:;p;ﬁﬂ BonkoBsicckuit IV/I.M., Jlyan I'.JI., Apamanosud W.I'. COopHUK 32124 110
KOMILTEKCHOM TLTOCKOCTIy. | T€OPMH GyHKIMI KoMmIutekcHoro nepemenHoro. ®U3MATIIUT, 2009. - 312
c.
(cm.http://e.lanbook.com/books/element.php?pll cid=25&pll _id=2763).
2 [Mpopabotka u noeropenune |[IpuBanos M.11. Beenenue B Teoputo QpyHKINI KOMIUIEKCHOTO IEPEMEHHOTO,
JICKIMOHHOTO MaTrepuaia u | Jlanp, cTepeoTunHoe uznanue, 2009, 432c.
Matepuasa y4eOHHKOB 10 (cM.http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=322)
n;;h&?egg:rul;?eﬁgsfb IITabar b.B. Beenenne B KOMIUIEKCHEIN aHanms, 4. 1, Jlans , 2010.336 c.
TonomopdHbie 1 " |Bonkobicckuii .M., JIyun I'.JI., Apamanosuy N.I. COopHUK 3a1a4 110
KoHDOPMHBIE 0TOBpasKeH sy, [TEOPHH ¢dyHkmii KomiiekcHoro nepemenHoro. ®U3MATIINUT, 2009. - 312
c.
(cm.http://e.lanbook.com/books/element.php?pll cid=25&pll id=2763).
3 [IpopaboTka u noBropenue |[IpmBanoB N.11. Beenenue B Teopnio GyHKITNI KOMIUIEKCHOTO TIEPEMEHHOTO,
JICKIMOHHOTO MaTepualla u | Jlanp, cTepeoTunHoe uznanue, 2009, 432c.
Matepuana y4e6HHKOB 10 | ¢y hitp://e. lanbook.com/books/element.php?pll_cid=25&pl1_id=322)
Teme <<TeI(<)pI/IH HTCrpata IITabar b.B. Beenenne B KOMIUIEKCHBIN aHamu3, 4. 1, Jlans, 2010.336 c.
O Bonkossicckuit .M., JIynn I'.JI., Apamanosua N.I". COopHEK 33124 10
Teopuu QyHKIUIA KoMIuiekcHoro nepemennoro. ®U3MATIIUT, 2009. -
312c.
(cm.http://e.lanbook.com/books/element.php?pll cid=25&pll id=2763).
4 |IIpopaborka n mosropenne |IIpusanos 1.11. Beenenue B Teopuio GyHKIHH KOMITIEKCHOTO
JIEKLIMOHHOTO MaTepuana u  |mepeMeHHoro, Jlans, crepeotuntnoe uznanue, 2009, 432c.
MaTepHaia yUeOHUKOB 10 (cm.http://e.lanbook.com/books/element.php?pll_cid=25&pll _id=322)
TeMe «CTeneHHbIe psAabl U [IlaGar b.B. BBenenne B xoMiulekcHbld aHanmm3, 4. 1, Jlans , 2010.336 ¢
PAZIBI TOITOMOP(HBIX Bonkoseicckuit U.M., Jlyun I'.JI., ApamanoBuu W.I. COopHuk 3amad 1o
yHKIHID». Teopuu QYHKIMH KoMIuieKkcHoro nepemenHoro. ®M3MATIINT, 2009. - 312 ¢
(cm.http://e.lanbook.com/books/element.php?pll cid=25&pll id=2763).




5 [Mpopabotka n nmosropenue |[IpuBanos .M. Beenenne B Teopuro (PyHKIMIH KOMIUIEKCHOTO TIEPEMEHHOTO,
JICKIIMOHHOTO MaTepualia v |Jlans, cTepeoTHITHOE n3nanue, 2009, 432c.

Marepuana ydeOHuKOB 110 | ey hitp:/e.lanbook.com/books/element.php?pll_cid=25&pl1_id=322)
Teme «TeopHst BHIUYETOBY.

[IIabar b.B. BBenenne B KOMIUIEKCHBIN aHanu3, 4. 1, Jlads , 2010.336 c.
Bonkossicckuit U.M., JIyni I'.JI., Apamanosuu U.I'. CoopHHUK 33134 110
Teopuu QYHKIHH KoMIUIekcHOro iepemenHoro. ®U3MATIIUT, 2009. -
312 c.

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

6 [Mpopabotka u noeropenue |[IpuBanos U.M. Benenue B Teopuro QyHKIUIH KOMIUIEKCHOTO TIEPEMEHHOTO,
JICKIIMOHHOTO MaTepualla u | Jlanp, cTepeoTUIiHOE u3nanue, 2009, 432c.

Matepuana y1eGHUKOB 10 | ¢ htp://e.lanbook.com/books/element.php?pl]_cid=25&pl1_id=322)
TeMe «AHATUTHYECKOE

IPOAOIZKCHUCY .

IIIabar b.B. Beenenne B KOMIUIEKCHEIN aHanms, 4. 1, Jlans , 2010.336 c.
Bonkossicckuit U.M., JIynn I'.JI., Apamanosmu U.I'. CoopHUK 33134 110
Teopud GYHKIMIH KoMIUIeKcHOro iepemenHoro. ®U3MATIINT, 2009. -
312c.

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

7 [IpopaboTka u noBToperne |[IpuBanoB U.J1. Beenenue B Teopuio PyHKINI KOMIUIEKCHOTO TIEPEMEHHOTO,
JICKIIMOHHOTO MaTtepuaia u | Jlanp, cTepeoTunHoe u3nanue, 2009, 432c.
Marepuana ydeOHUKOB IO | (en hitp://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=322)

Teme «KoMIuekeHIe wnena u IITa6at b.B. Beenenue B KoMIIIeKCHBIH anamus, 4. 1, Jlans , 2010.336 c.

JeUCTBUS HAJ HUMH. .
Bonkoseicckuii U.M., Jlynn I'.JI., Apamanosuy U.I'. CoopHUK 33124 110

I'eomerpus u Tononorus N
KOMILTEKCHOM TITOCKOCTIy, | T€OPUH GYHKIMI KoMILtekcHoro nepemenHoro. ®U3MATIINUT, 2009. - 312
c

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

Y4eOHO-MeToauYecKue MaTepuaibl Ui CaMOCTOSTEIbHON paboTel oOywaromuxcs M3
YKCJia MTHBAJIWOB U JIUI] C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 310poBbst (OB3) npenocrasnstorcs
B (hopMax, aJanTHPOBAHHBIX K OTPAHUYEHUSAM HUX 310pPOBbS U BOCIPUATHS HHPOPMALIUU:

JUig nun ¢ HapyIIeHUsIMU 3pEHUS:

— B I1€4aTHOU (hopMe yBEIMYEHHBIM HIPUPTOM,

— B (popMe 2IEKTPOHHOTO IOKYMEHTA,

— B (hopme ayauodaiina,

— B Ie4aTHoi ¢opme Ha si3bike bpaiins.

Jlnist a1 ¢ HapyIeHUsIMHU CllyXa:

— B mieuaTHoi hopme,

— B (popMe 2IEKTPOHHOTO TOKYMEHTA.

JUig nun ¢ HapyIIeHUsIMH OTIOPHO-/IBUTaTENIbHOTO annapara:

— B IIeyaTHou opwme,

— B (popMe 2IEKTPOHHOTO TOKYMEHTA,

— B ¢popme ayaunodaiina.

JlaHHBIN TIepeyeHb MOXET ObITh KOHKPETU3MPOBAaH B 3aBUCUMOCTH OT KOHTHMHIEHTA
00yJaronuxcsi.

3. OOpa3oBareIbHEIE TEXHOJNIOTHH, NPAMEHAEMBIE IIPH OCBOCHHMH JUCIAILIAHEBI
(Moxyns)

B Xxome w3y4YeHHs JUCIUIUIMHBI TPEAYCMOTPEHO HCIIOJIB30BAHHUE  CIICIYIOIIUX
00pa30BaTeNbHBIX TEXHOJOTHH: JIEKIMH, MPAKTUYECKUE 3aHSATHS, MOJATOTOBKA MHUCHMEHHBIX
AHAJIMTHYECKUX padoT, CaMOCTOSITENIbHAsI paboTa CTy/I€HTOB.

KomnereHTHOCTHBIN noaxoa B paMKax mpenoAgaBaHUs JUCHUIIIMHBI PCaIU3YCTCA B
UCIIOJIb30BAaHUHM HMHTEPAKTUBHBIX TEXHOJOTHH M aKTHUBHBIX METOAOB (IPOCKTHBIX METOJHK,
MO3TOBOTO IITypMa, pa3dopa KOHKPETHBIX CHUTYyallWid, aHalu3a TeJaroruyeckux 3aaad,
MeAaroru4ecKoro IKCIMEePUMEHTa, HHBIX ()OPM) B COUETAaHUM C BHEAYTUTOPHOU pabOTOM.




HCITIOJIB30BAaHUC

WNudopmannonnsle

nH()OPMAITMOHHBIX

TCXHOJOI'nu,
pecypcos,

TEJICKOMMYHUKAIIMOHHOM ceTu HTepHeT.
AnantuBHble 00pa30BaTeIbHbIE TEXHOJIOTUH, IPUMEHSEMBIE ITPU U3YUYEHUH TUCIUIINHBI
— A JIAI C OIPAaHWYEHHBIMU BO3MOXKHOCTSAMM 310POBbSl IPENYyCMOTPEHA OpraHU3aLus
KOHCYJIBTAIMH C UCTIOJIB30BAaHUEM JICKTPOHHOU MOYTHI.

NIPUMCHACMBIC

pu
JOCTYIIHBIX B

U3y4YEHUU

JUCHUITIINHBI:
nH()OpPMAITMOHHO-

4. OueHOYHBIE CPENCTBA UIA TEKYINEro KOHTPOJA YCIEBAEMOCTH M IPOMEKYTOIHOH

KOHTpOJIA

aTTeCTallnn

OneHoYHBIC CpeACTBAa MpEIHA3HAYCHBI JJISI KOHTPOJS M OICHKH 00pa3oBaTelbHBIX
JOCTHXKEHHIM 00ydYarolnuxcsi, OCBOMBIIUX MporpamMMmy ydeOHOW AucUUIUIHHBI «KoMIuiekcHbI
aHaJIU3Y.
OueHouHbIE Cpe/ICTBa BKIIIOYAET KOHTPOJIbHBIE MAaTEPHUAJIbI 1JIs1 TPOBEACHUS TEKYIIErO

aTTecTaldd B (JopMe BOMPOCOB ¥ BaIaHUI KI3a4ETY 1 DK3aMEHY:

B (opMe TEeCTOBbIX 3a/JlaHuii, pPa3sHOYPOBHEBbIX 3aJaHU U MPOMEKYTOIHOH

CrpykTypa OIIEeHOYHBIX CPECTB IS TeKyIlei U IpOMEXYTOYHOM aTTecTaluy

Ne Ko u HanmeHoBaHue PeaymsTaTs! 06yucHuA HauMeHoBaHNE OLIECHOUHOT'O CPEACTBA
n/m HHANKATOpa (B cooTBeTcTBUH C 11. 1.4) Texymmii KOHTPOITH TpowexyrotHas
(B cootrBeTcTBUU C 1. 1.4) aTTecTanus
HOIIK-1.1 BHaaeT ocHOBHBIE OHATHA 1 | OTMPOC Ha JEKIUSIX U Bompocsr 1-21
IIpumensier 3HaHUS [TEOPEMBI KOMILIEKCHOIO | JJAOOPaTOPHBIX 3aHATHUAX KOJUJIOKBUyMa
OCHOBHBIX Pa3/IeNioB AHaIM3a M CHOCOOBI WX
(dyHIaMeHTaIbHON MpUMEHEHHsT B  JAPYIHUX
MaTeMaTHKH B y4eOHON 1 [001aCTsIX 3HAHHIL.
1 IIPOU3BOACTBEHHOM
MIPAKTHKE, B KyPCOBBIX
pabotax, B BEITyCKHOM
KBaJIU(HUIUPOBAHHON
pabote
HOIIK-1.1 Ymeer  pemats  3amaud | IIpoBepka BBIMOIHEHHBIX KonrtponsHas
IIpumensier 3Hanus [KOMIIJIEKCHOI'O aHaJli3a, a | JOMAlIHUX 3aJaHuil pabora Nel
OCHOBHBIX Pa3/IelioB Taloke MPUMEHSTH 3HAHUA
dyHIaMeHTaNbHOI [KOMIUICKCHOTO aHAJIN3a MpU
MaTeMaTHKH B y4eOHoi p [PCHICHAM  3aaq  JApyrux
2 HPOH3BOJCTBEHHOM (WMCLIMILIAH.
MIPaKTHUKE, B KyPCOBBIX
paboTax, B BEIITYCKHON
KBaJIM(ULIUPOBAHHON
pabote
NOIIK-1.1 Brnaneer HaBblkaMu | [IpoBepka BBIOIHEHHBIX KontponbHas
IIpumensieT 3HAHMSA MIPAKTHYECKOTO JIOMAITHUX 3aaHUI pabota No2
OCHOBHBIX pa3/ieNioB UCIIOJIb30BaHMsI METO/IOB U
(byHIaMeHTaIbHON pe3yabTaToB
MaTeMaTHKH B y4eOHOH M | KOMIUIEKCHOTO  aHANM3a
3 TIPOHU3BOJICTBEHHOH NpU PELICHUH Pa3THYHBIX
MIPaKTHKE, B KyPCOBBIX 3a7ad.
paborax, B BBITYCKHOM
KBaM(UIUPOBAHHOM
pabote




THUmOBEI®e KOHTPONBHEIEC 3aJJaHUS WIIM MHEIE MATEPHAITEL, HEOOXOIUMEI® /11 OLICHKH
3HAHWIi, yMEHH}, HABBIKOB U (MJIM) OIbITA JeATSIFHOCTH, XapaKTEePU3YIOIIMX TAIlbI
(opMHpOBaHAA KOMIIETEHIIMH B IpoIiecce OCBOSHHA 00pa30BaTeIbHOM MIPOrpaMMBI

ITlpryeprsni mepegers BONMPOCOB H 334aHUH

Konrpomsaasg pabora Nel
. 10
1+7
1. HaiiTu 1elicTBUTENBHYIO U MHUMYIO YacTh KOMIUICKCHOTO YUClia ———,
1 —1
2. Haiitu k03pGUIUEHT pacTsHKEHUS K M YOI MOBOPOTA KacaTeIbHOW ISl OTOOpasKeHUsI
z .
e’ —i
f(z)=—— B rouke 7 =
e +1

3. Bpruucauth uHTErpa (IZ2 -2 Z)dZ , T1e KpuBas L — OTpe30K, COSTUHSIOINN TOYKHU
L
;
4 = Owu % =—.
2

4. Haiitu 06pa3 obnactu D= Z:‘Z* I,Imz O mnpuorobpaxennn gpobHO-THHEIHHOI

bynkuueir  w=£(2), YIOBJICTBOPSIONICH  YCIOBUSIM f(O) = dl + f) =1,
(21)=0.
Nnu:
Haiitu pynkuuio w=£(2), koHpopMHO 0TOOpaxaromryto 00JacTh

D= zImz 0\ O; I .Ha BEPXHIOIO MOIYIUIOCKOCTb.
z+1

5. Paznoxute B psag Teinopa B okpecTHOCTH TOUKH z=0 (QyHKIUIO f(Z)zﬁH
+4z—

HaWTH panyCc CXOIUMOCTH PsJIa.

Konrtporsras pabora No2
1. PasmoXuTh o CTENEHsAM Z4 B KoJiblie D= Z:|Z—2| 0 dynkmuio

2
A2)=7(z-2)",a=2.
2. BblumciuTh UHTErpan, cuuTas, 4YTO O00XOA 3aMKHYTOIO KOHTypa IPOMCXOAMT B
HOJI0KUTEIbHOM HAIPaBICHUU:

5 dz
42 (Z—3)(25 —1)'

3. BBILII/ICJ'II/ITB C IIOMOIIIBIO TeOpI/H/I BBIUCTOB HeCO6CTBeHHBH>i I/IHTerpaH BHU/A:
" Xdx
B (A} + 1) (A; + 9)

XCOS X
X —2x+10

4. BpUHUCIUTHL C TOMOIIBIO TEOPHH BBIUETOB CIEAYIOIIMN OIMpEACTICHHBIA HHTETPaI:

WM HECOOCTBEHHBIN MHTErpall BUIA



WXk W=

—_—
W= O
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15.
16.
17.
18.
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Bonpockl k KOITOKBUYMY

L Ornpegerrenus H POPMYTHPOBKH TEOPEM.
Oynkius, nuddepeHnrpyemas B CMbICIe KOMIUIEKCHOTO aHalin3a, U GyHKIH,
rojomMopdHas B TOUKE.
Yenosus Komu-Pumana
['eomeTpuyecKkuii CMBICI MOJYJISl U apTyMEHTa IIPOU3BOJHON
[TonsaTne KoH(POPMHOTO OTOOPAXKEHHUS, TOCTATOYHOE YCIOBHE KOH(POPMHOCTH.
Teopema Ko 1151 oqHOCBSI3HON 00J1aCTH.
Teopema Kot 111 MHOTOCBSI3HOM 00J1aCTH.
Wurerpanshas popmyna Komu.
Wurerpan tuna Komm.
OmnpeneneHne rapMOHMUYECKON (QYHKIMH.

. Onpenenenne MHBEPCUU.

. Teopema o cpegnem

. Teopema Mopepa.

. [lpyHIMIT MakCUMyMa MOIYJISI.

. Ilepas Teopema Beliepirpacca.

. Bropas Teopema Beiiepmrpacca

. Teopema AbGemnst

. ®opmyna Ko Anamapa

. BHyTpeHnHsis TeopemMa eIMHCTBEHHOCTH

. Kimaccudukanus n301upoBaHHBIX 0COOBIX TOUEK
. Teopema Coxorkoro — Beliepmrpacca

. Onpeienenrie BIYeTa B KOHEYHOW H30JIUPOBAHHON 0COOOM TOUKE U B 0.

/A JlokazaTe/rscTBa yTBEpKICHHH
Teopema Ko my1st oqHOCBSI3HOM 0071acTH (10Ka3aTenbcTBO J.I'ypca).
Teopema o cyI1ecTBOBaHUH EPBOOOPA3HOM.
Wurerpanshas Gopmyna Komru.
Teopema o cpeaHeM.
Huddepennnpyemocts uuterpaia tuna Kommu.
Teopema Mopepa.
[TpyHIMI MaKCUMyMa MOJTYJIS.
Teopema AbGens.
Teopema Teinopa.

. HepaBenctBa Komm u Teopema JInyBuins.

. Teopema Ternopa.

. Teopema Coxoukoro — Beliepmtpacca

. Beipaxxenue Beraera uepe3 kodhGUIMEHT pas3iokeHus B psija JlopaH B KOHEUHON TOYKE U B

0ECKOHEYHOCTH.

Teopema Ko o BerueTax.

Teopema 0 MOIHON CyMME BBIYETOB.

Jlemma Xopnana.

KpyroBoe cBoiicTBO TpOOHO-TMHEHHBIX OTOOpaKEHUI.

CBOICTBO COXpaHEHUSI CAMMETPUYHBIX TOUEK IS IPOOHO-TMHEWHBIX 0TOOpaKEHUH.

Bonpocs! k 3k3aMeHy
KommnekcHble uncna u aeiictBus Hal HUMU. TpUroHOMeTpHYecKas M okas3areibHas popma
MpeACTaBICHUs KOMIUIEKCHBIX yncen. Dopmyna MyaBpa. U3Bneuenue v 72 .
Pacmmmmpennas komruiekcHas miockocts. CTepeorpaduyueckas MPOeKIHs U ee CBOMCTRA.
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Tononorus KOMIUIEKCHOM IIIIOCKOCTH. [IOHATHE OTKPBITOr0, 3aMKHYTOT'0, CBSI3HOI'O

MHOkecTBa. O0J1aCTh, MOPSIOK CBSI3HOCTH.

[Tytu u xkpussie. [Ipenen u HeMPepHIBHOCTH (DYHKIMI KOMILIEKCHOTO TIEPEMEHHOTO.

[TpousBogHas GyHKIMH KOMIUIEKCHOTO nepeMeHHoro. Yciosus Komm-Pumana.

Oynkuun, auddepeHurpyemble B CMbICIe BEIIECTBEHHOIO M KOMIUIEKCHOTO aHAIN3a.

®dopmarnbHbIe Ppou3BoIHbIE. [loHsTHE ToTOMOP(HON PYHKITHH.

I'eomerpruecknii CMBICT MOLYJISL U apIYMEHTA IPOU3BOAHOM.

[Tonsitue koH(GOpPMHOTO OTOOpaKkeHus. JlocTaToOuHBIN MPU3HAK KOH()OPMHOCTH

OTOOpaKCHHSI.

['apmoHnueckue QyHKIMH, BOCCTAaHOBJIEHUE roJOMOP(HON (PYHKIMHU TI0 €€ BELIEeCTBEHHOM

YaCTH.

JpoOHo-nuHeiHbIe 0TOOpaXkeHusl, UX KOHPOPMHOCTD B a KpyTOBO€ CBOMCTBO.

ITonstue naBepcuu, ee cBorictsa. CBONCTBO COXPaHEHUsI CHMMETPUUYHBIX TOYEK IIPU

JPOOHO-JIMHENHBIX 0TOOpaKEHUSX.

[Toctpoenne ApoOHO-IMHEHHOTO 0TOOPAKEHUS 110 33laHHOMY COOTBETCTBHUIO TpeX Hap

TOYEK, CBOMCTBO COXPAHEHHUS CI0KHOTO (AHrapMOHUYECKOTO) OTHOIICHUS.

JpoOHo-nuHeiiHbIe H30MOpGHU3MBbl BEpXHEH NOTYIUIOCKOCTH Ha €IMHUYHBINA KPYT U

aBTOMOP(QHU3MBI €TUHUYHOTO KpyTa.

CoiictBa ¢yHkuuu Z".

Oynknusa XKykoBcKoro.

IToka3zarenbHas GyHKUIHUS.

WuTerpan ot pyHKINN KOMIUIEKCHOTO IEPEMEHHOTO U €r0 CBOMCTBA.

Wnterpanbaas Teopema Komm 11 01HOCBA3HOM 0671acTH (J10Ka3aTeIbCTBO C TOMOILBIO

¢dopmynsl ['puna).

Jlemma I'ypca.

Nurerpanshas Teopema Ko 1151 omHOCBsA3HOM 00sacTu (qoka3zarensetBo J. ['ypcea).

Wnterpansuas Teopema Komm 111 MHOTOCBs3HOI 061acTu.

Teopema o cyniecTBOBaHUM IEPBOOOPA3HOIL.

Wnterpanbhas ¢popmyna Komm u Teopema o cpegHeM.

WuTerpan tuna Komm.

Beckoneunas quddepeHpyeMocts ro1oMOp(HBIX GYHKINH, HHTETrpaibHas hopMmyria

Komm st mponsBoansix, Teopema Mopepa.

[IpuHIMI MakcuMyMa MOIYJIS.

CX0auMOCTh U paBHOMEPHASI CXOJUMOCTh (DyHKIIMOHATIBHBIX pA10B. CBOMCTBa paBHOMEPHO

CXOASIIMXCS psAOB, IpU3HaK BeliepmTpacca.

IlepBas Teopema Beliepmrpacca.

Bropas Teopema Benepirpacca.

Crenennblie psabl. Teopema Abens. Pannyc cxoqumMocTy CTEIEHHOTO psJia.

[Ipuznak Komum cxogumoctu unciaosoro psaa. @opmyna Komm — Anamapa.

Teopema Thrinopa.

Hepasencrsa Kowm u reopema JInyBumis.

BuyTpeHHss TeopemMa eIMHCTBEHHOCTH JJIsl TOIOMOP(HBIX (QyHKIHUH.

Hynu ronomop¢Hoi GpyHKINM.

Psan Jlopana. Teopema Jlopana.

Teopema 00 eAMHCTBEHHOCTH pasiioxkeHus B psij Jlopana, HepaBencTBa Kommm amst

KOA(PUIIUEHTOB.

Knaccudukarus n301MpoBaHHBIX 0COOBIX TOUYEK, KPUTEPUIl YCTPAaHUMOCTH 0CO00M TOUKH.
[Tonrocs! ronomMopHOM (HPyHKIMH, TOPAIOK MOJIFOCA, CBA3b MEXKLYy HYJISMH U IOJTIOCAMU.

Teopema Coxo1koro — Beliepmrpacca.

KOHCYHOC 4YHCJIO ITIOJIFOCOB.



42. Brruetsl. Beipaxkenue Bbruera uepes kodduuuent pasnoxxenus B psa Jlopana. Beruucnenue
BBIYETA B CIIy4ae IMOJIOCOB Pa3HON KPATHOCTH.

43. Teopema Komiu o Beiuerax.

44. Bpruet B 6eckoHeUHOCTH. Teopema 0 MOJIHOM CyMMe BBIYETOB.

45. Jlemma XopaaHa 1 ee IpuMEHEHHE.

46. BeruncieHnue HeCOOCTBEHHBIX HHTETPAJIOB C MIOMOIIbIO BEIYETOB.

47. HecoOCTBEHHBIIH MHTETPAJ B CMBICIIE TIIaBHOTO 3HaYEHUs. BbIuncieHus B ciaydae mpoCThIX
nostocoB. [Ipumep.

48. Jlorapupmuueckuii BBIYET B HYJISX U NOJtOcax. Teopema o MoJHON cymme
norapuMHUUYECKUX BBIYETOB (PYHKIIUH, MEPOMOPGHOI B 001aCTH.

49. IlpuHUUMI apryMeHTa.

50. Teopema Py1ie u ocHOBHast TeopeMa anreOphl.

51. IIpuniun coxpaneHus 001acTy.

52. JlocTaTouHOE yCIOBHE JTOKATBHONW OJTHOJUCTHOCTH U HEOOXOAUMOE YCIIOBUE OTHOJIMCTHOCTH
rojoMopHON GyHKINH.

53. AHaIUTHYECKUI 2JIEMEHT, aHAJTUTHYECKOE MPOIOHKEHHE 10 1enu obnacreid. Kanonnyeckuii
AQHAIUTUYECKUI 3JIEMEHT, aHAIIMTUYECKOE ITPOJODKEHHUE IO KPUBOH.

54. TloHsATHE TIOTHON aHAIUTUYECKON (DYHKIIMH, BETBb MOJHON aHATMTHYECKOU (DYHKITUH,
TeopemMa 0 MoHOApoMuH ((hopmynrpoBka). PUMaHOBa TOBEPXHOCTH MOTHON aHATUTHIECKOU

byHKINAH.

55. IIpyHIMI HEPEPBIBHOCTH.

56. [Ipuniun cummetpun Pumana-IlIBapna.

57. KondpopMHO 5KBHBaJICHTHBIE 00JIACTH Ha MIIOCKOCTH. Teopema Pumana (hopmynuposka).
CooTBeTcTBHE TPAHULL IPU KOH(POPMHOM OTOOPaXKEHUU.

58. IlpuHIMI B3aUMHO-0THO3HAYHOT'O COOTBETCTBHUSI.

59. OrobpaxeHue BepxHel NOIYIIIOCKOCTH Ha MHOTroyroyibHUK. @opmyna Kpucropdens-

IIBapua.
Kputepnn oneHnBaHus pe3ynsTaToB 00yIeHUL
Ouenka Kpurepnn onernBannd 1o 3K3aMeHy
BbIcokHH ypOBEHB | OLEHKY «OTIIHIHOY 3aC/IYKHBACT CTY/CHT, OCBOUBIIHH 3HAHHA,
«S» YMEHHA, KOMIIETEHIIHH H TEeOPETHYECKHI MAaTepHal 0e3 IpooOesIoB;
( ) BBIIOJHHUBIIHH BCE 33/]aHHA, MPEAYCMOTPEHHBIC Y I€OHBIM IIJIAHOM HA
OTJTHYHO
BBICOKOM Ka4E€CTBEHHOM YPOBHE; IPAKTHYECKHE HABBIKH
IPOPECCHOHATEHOIO MPHMEHEHHS OCBOCHHBIX 3HAHHH CQHOPMHAPOBAHBI.
Cpeganil ypoBEHb | OLEHKY «XOPOLLIOY» 3aC/TVKHBACT CTYACHT, IPAKTHIECKH MIOTHOCTBIO
«» OCBOHBIILIHH 3HAHHA, YMEHHA, KOMIICTEHI[HH H TeOPETHIECKHH
‘ ) MAaTepHasl, yaeOHbIe 3aJaHHA HE OL€HEHbI MAKCHMAIbHbIM YHCIOM
Xopolrtio
P 0a/1/10B, B OCHOBHOM CQOPMHPOBA MPAKTHIECKHE HABBIKH.
IloporoBsiit OLICHKY «YVOBJIETBOPHTEIBHO» 3ACHYKHBACT CTY/JEHT, YACTHYHO C
YDOBEHB «3» npobesamMH OCBOUBIIHH 3HAHHA, YMEHHA, KOMIETCHIHH H
(VAOBIETBOpHTE | TEOPETHUECKHH MATEPHAIT, MHOTHE YyYEOHbIC 3a/JaHHA JTHOO HE
JIBHO) BBIIIOJTHHIT, JTHOO OHH OL/€HEHBI YHCIIOM 0aJUI0B OTH3KHM K MHHHMAIbHOM)
HEKOTOpbIE IPAKTHIECKHE HABBIKH HE CQHOPMHPOBAHBI.

o~




MunnmansHpIH OIICHKY «HEY/[OBJICTBOPHTEIbHOY» 3aCTVKHBAET CTY/CHT, HE

YPOBEHB «2» OCBOHBIIHH 3HAHHA, YMEHHA, KOMIIETCHI[HH H TeOPEeTHIECKHH
(HEyIOBIETBOPH | MATEPHAII, y'1eOHbIC 3a0aHHAA He BHIITOJTHAI, IPAKTHIECKHE HABBIKH HE
TeIbHO) CQOPMHPOBAHEI.

Kpurepun onieHMBaHuUs 10 3a4€Ty:

«3aUTEHOY»: CTYAEHT BJIaJIeeT TEOPETUUECKIUMH 3HAHUSIMU T10 IaHHOMY pa3iely, 3HaeT OCHOBHbBIE
bopMyIIbl, JOMyCKAET HE3HAYUTENbHbBIE OIIHMOKH; CTY/IEHT YMEET MPaBUIbHO OOBSACHATh
U3JI0KEHHBIN B Kypce MaTepUall, WUIIOCTPUPYS €T0 IPUMEPAMH.

«HE 3a4TCHO»: MaTepHaJl He YCBOEH WIH YCBOEH YaCTUYHO, CTYACHT 3aTPYyAHAETCS IPUBECTH
IPUMEPBI IO OCHOBHBIM MOHATHUSAM Kypca, JOBOJIBHO OIPaHUYEHHbII 00beM H3YUEHHOTO
MaTepuana.

O1neHOUHBIC CpENCTBA U HMHBAJIHMIOB W JIMII C OrPaHUYCHHBIMH BO3MOXKHOCTSIMH
3I0POBbSI BEIOUPAIOTCS C YUETOM MX MHIUBUAYAIBHBIX MICUXO(PU3NIECKUX 0COOCHHOCTEH.

— MpY HEOOXOAMMOCTH MHBAJIMJIAM H JIMIIaM C OTPAHUYCHHBIMU BO3MOKHOCTSIMHU 37[0POBbS
NPEAOCTABISACTCS JOMOTHUTEIBHOE BPEMS TSI TOJTOTOBKH OTBETA HA DK3aMEHE;

— MY NPOBEACHUH TPOLIEAYPHI OIICHUBAHUS PE3yIbTaTOB O0YUYCHUST MHBAIUIOB | JIHII C
OTrpaHUYEHHBIMU BO3MOXKHOCTSIMU 3/10POBBSI IIPEIyCMAaTPUBAETCS UCIIOIB30BAHNE TEXHUYECKUX
Cpe/ICTB, HEOOXOIMUMBIX UM B CBSI3H C MX MHIUBUIYyATLHBIMU OCOOCHHOCTSIMU;

— MIPU HEOOXOAUMOCTH JIJIsl 00YYAOILIUXCS C OTPAHUYECHHBIMU BO3MOKHOCTSMU 370POBbS
W WVHBAJIUIOB TIPOLEAypa OICHUBAHUS PE3yJbTaTOB OOyYeHUS TO JUCHUIUIMHE MOXKET
NPOBOAUTHCS B HECKOJIBKO 3TAIOB.

[Iponienypa oreHWBaHUS PE3yJIbTaTOB OOYUYCHHS WHBAJIUIOB W JIUI] C OTPAaHUYCHHBIMU
BO3MOXXHOCTSIMH 3[IOPOBbSI I10 JHCLHUIUIMHE (MOJIYJIO) TIpEeIyCMaTpUBAET IPENIOCTaBICHUE
uHpopManuu B (opmax, aJaNTHPOBAHHBIX K OrPAaHHYCHHUSM WX 3J0POBbS W BOCIPHSITHUS
UHPOpPMaLUH:

Jlist T ¢ HApyIIEHUSIMHA 3PCHUS:

— B I1€YaTHOW (hopMe YBEINICHHBIM MIPUPTOM,

— B (popMe 3IEKTPOHHOTO TOKYMEHTA.

JUist 1 ¢ HAapyIIEHUSIMHU CITyXa:

— B rieyaTHou (opwme,

— B (popMe 2IEKTPOHHOTO TOKYMEHTA.

J1ist T ¢ HApyIIEHUSIMUA OTIOPHO-IBUTATEILHOTO arapara:

— B mieuaTHoi hopme,

— B (popMe 3IEKTPOHHOTO TOKYMEHTA.

JlaHHBIN TIEpeYeHb MOXET OBITh KOHKPETH3MPOBAaH B 3aBUCUMOCTH OT KOHTHHICHTA
0o0ydJaronuxcsi.

5. IlepeueHs yaeOHOM JIMTEPATypHI, HHPOPMAIIHOHHEIX PECYPCOB M TEXHOJIOTHH

5.1. YuebHas ymreparypa

1. Ilpusanos, 1. 1. Beenenue B Teoputo (yHKIMNA KOMITJIEKCHOTO TIEPEMEHHOTO: yUeOHUK
/ N. W. TlpuBanoB. — 15-e uzn., crep. — Cankr-IlerepOypr: Jlanp, 2021. — 432 ¢. —
ISBN 978-5-8114-0913-6. — Tekct: anekTpoHHbIH // JIaHb: 2IeKTPOHHO-OMOINOTEUHAS
cuctrema. — URL: https://e.lanbook.com/book/167779

2. BonkoBeickuit, JI. WM. COopHuk 3amady mo Teopun GYHKIUNA KOMIUIEKCHOTO
nepeMeHHoro: yuebnoe nocodue / JI. M. Bonkossickuit, I'. JI. JIynn, U. I. ApamanoBud.
— 4-e u3n., nepepadb. — Mocksa: ®UIMATIIUT, 2006. — 312 ¢. — ISBN 5-9221-0264-




8. — Texkct: snexkTpoHHbIH / JlaHb: »MEKTPOHHO-OMOIMOTEYHass cucrema. — URL:
https://e.lanbook.com/book/2763
3. HlaOynun, M. W. Teopust pyHKIMI KOMIUIEKCHOTO MEpeMeHHOro: yuyeOHoe rnocodue /

M. U. lllaGynuH, 0. B. Cunopos. — 5-e uzn. — Mocksa: JlaGoparopus 3nanwmid, 2020.
— 303 c. — ISBN 978-5-00101-916-9. — TexcT: anexkTpoHHbIH // JlaHb: 31EKTPOHHO-
o6ubnuoreunas cucrema. — URL: https://e.lanbook.com/book/151505

5.2. Ilepuoguaeckne U3 IaHU:

1) Bectnuk MI'Y. Cepusa: Maremaruka. MexaHuka;

2) Becruuk CIIOI'Y. Cepus: Maremaruka. MexaHuka. ACTpPOHOMHS;

3) MWssectus BY3o0B. Cepust: MaremaTuka;

4) Ussectus PAH (no 1993 r. UsBectuss AH CCCP) Cepusi: Maremarnueckasi;

5) Marematuka. Pedeparunsiii xxypuan. BUHUTU;

6) MareMaTHueCKUE 3aMETKHU;

7) Marematuueckuii COOpHHUK.

8) ba3bl nanubix komnanuu «Mcr Beroy http://dlib.eastview.com

9) Dnexrponnas oubnmoreka GREBENNIKON.RU https://grebennikon.ru/
(mepevrcieHHble n3aHus Xpansarces B ponae o6undmmorexu Kyol'y)

5.3. HHTepHET-pecypchl, B TOM YHCII€ COBPEMEHHEIE NPOQECCHOHANBHEIE O0a3bl
JMAHHEIX ¥ HHQOPMAIMOHHEIC CIIPABOYHEIC CHCTEMBI
OnekTpoHHO-0HGIHOTEeUHBIe crucTeMEI (DBC):
DBC «IOPAWTY https://urait.ru/
ABC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» www.biblioclub.ru
9BC «BOOK.ru» https://www.book.ru
OBC «ZNANIUM.COM» www.znanium.com
OBC «JIAHDb» https://e.Janbook.com

MRS

ITpodeccuonansHabie 6a3bl JAHHBIX:
Web of Science (WoS) http://webofscience.com/
Scopus http://www.scopus.com/
ScienceDirect www.sciencedirect.com
XKypnans! uznarenscrsa Wiley https://onlinelibrary.wiley.com/
Hayunas snexkrponnas 6ubauoreka (HOb) http://www.elibrary.ru/
6. ITlomHOTEKCTOBBIE apXMBHI BEAYIIMX 3aMaHBIX HAYyUHBIX )KypHaAIOB Ha Poccuiickoii
wiatdopme HayuHbIX KypHatoB HOMKOH http://archive.neicon.ru
7. HamnmoHnanbHast 5>JI€KTpOHHAas OuOIMOTEKa (IOCTyHn K DJIEKTPOHHOM OubinoTeke
muccepranuii Poccuiickoii rocynaperennoit oudnuorexu (PI'B) https://rusneb.ru/
8. Ilpesunentckas oubnmoreka um. b.H. Enprimaa https://www.prlib.ru/
9. DOnexrponHas kojutekus Oxchopackoro Poccuiickoro ®ouma
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. "Jlexropuym TB" http://www.lektorium.tv/
18. YHuepcuterckas nHpopmarnronnas cucrema POCCHUS http://uisrussia.msu.ru
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HudopManmoHHEIEe CIIPABOYHEIE CHCTEMBI:
1. Koncynwrant Ilmtoc - cipaBoyHast mpaBoBasi cucteMa (IOCTYI 110 JIOKaJIbHOU CEeTH C
KOMIIBIOTEPOB OMOINOTEKH)

Pecypcsl cBOOOHOTO JOCTYIIA:

1. AmepuKaHCKas maTeHTHas 0a3a naHHBIX http://www.uspto.gov/patft/

2. TlomHbIe TEKCTHI KaHAACKUX nuccepTaruii http://www.nlc-bne.ca/thesescanada/

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

4. MuHHCTEpCTBO HAyKH U BhIcIIero oOpa3zoBanus Poccuiickoit deneparun
https://www.minobrnauki.gov.ru/;

5. ®enepanbubiii mopran "Poccuiickoe oOpazoBanue” http:/www.edu.ru/;

6. Wudopmarnmonnas cuctema "EnnHoe OKHO TOCTymNa K 00pa3oBaTeIbHBIM pecypcam!’
http://window.edu.ru/;

7. Enunas xoyutekuus nu@poBbIX 00pa30BaTENbHBIX pecypcoB http://school-
collection.edu.ru/ .

8. ®denepanbHbBIN HEHTP HHPOPMALTMOHHO-00Pa30BaTEIFHBIX PECYPCOB
(http://fcior.edu.ru/);

9. Ilpoekt I'ocynapcTBEHHOT0 MHCTUTYTA pyccKoro si3bika uMeHu A.C. ITymkuna
"O6pa3zoBanue Ha pycckoM" https://pushkininstitute.ru/;

10. CrmpaBouHO-uH(pOpMaMOHHKIHN nopTain "Pycckwuii si3bIk" http://gramota.ru/;

11. Cmyx0a TeMaTHYeCKHX TOJKOBBIX cioBapei http://www.glossary.ru/;

12. CnoBapu u sHuMKIoneauu http://dic.academic.ru/;

13. OO6pa3zoBaTenbHbIN optan "Yueba" http://www.ucheba.com/;

14. 3axonompoekt "O6 obpazoanuu B Poccuiickoit @enepanun. Bonpock n 0TBETHI
http://xn--273--84d1f.xn--plai/voprosy_i_otvety

Co6cTBEHHBIC IIEKTPOHHBIE 00pa30BaTeIbHEIC H HHPOPMAIHOHHBIE PECYPCHI

Kyo6I'Y:

1. Cpena MOIYyIBHOTO AMHAMHUYECKOTO 00ydeHus http://moodle.kubsu.ru

2. ba3za y4eOHBIX IUIaHOB, yUeOHO-METOUUECKUX KOMIIEKCOB, MyOIMKauil 1
koH(epeHuui http://mschool.kubsu.ru/

3. bubnuorexa nHpOPMALMOHHBIX pecypcoB Kadeapbl HHPOPMALMOHHBIX
00pa3oBaTeNbHBIX TEXHOJIOTHH http://mschool.kubsu.ru;

4. DOnekTpoHHBIN apxuB gokymeHToB Kyo6I'Y http://docspace.kubsu.ru/

5. DIeKTpoHHBIE 00Opa3oBaTeNbHBIE pecypchl Kadeapbl WHPOPMANHMOHHBIX CHCTEM W
TexHoJoruil B oopazoBanuu KyoI'Y u Hayuno-metoanueckoro xypaaia "[LIKOJIBHBIE 'OAbI"
http://icdau.kubsu.ru/

Meroandeckue yKka3zaHus 1A 00y9alOmIXCsi 10 OCBOCHHIO AUCIUAILIMHEL (MOXYIIS)

[To kypcy mHpeaycCMOTpPEHO MNPOBEICHUE JIEKIMOHHBIX 3aHATUH, HAa KOTOPBIX JaeTCs
OCHOBHOH CHCTEMaTH3MpPOBAHHBIA MaTepual M MOJHUMAIOTCA MNPOOJIEMHBIE BOMPOCHI,
MPAaKTUYECKUX 3aHATUH, HAa KOTOPBIX IIMPOKO HCIOJIB3YIOTCS AKTHBHBIE M WHTEPAKTUBHBIC
o0pa3oBaTenbHbIE TEXHOJIIOTUH; JAOOPAaTOPHBIX, B IPOLIECCE MPOBEACHUS KOTOPHIX 00yYatoIrecs
0TpalaThIBAIOT HABBIKHU PEIICHHSI KOHKPETHBIX HAYyYHBIX 3a]1a4.

BaxxHeMIIMMM  COCTaBIIIOIIMMHU  Kypca SBJIAIOTCS TaKUE€ BHJbl 3aHATHM, Kak
camocTrosiTeNbHas paboTa CTYIAEHTOB, Takas Kak pa30op Jekiuil, pabdora ¢ JIUTEpaTypoil,
0Tpa0OTKa HaBBIKOB pELICHUS NPAaKTUYECKHUX 3a/1ad, MOAroToBKa pedepara. B mpouecce
CaMOCTOSITENIbHOM ~ paboThl  OOy4YaIONMIMMHUCS AKTUBHO HCIHOJIB3YIOTCS  HMH(MOpPMAllMOHHbIE
CIPaBOYHBIE CUCTEMBI.



TGKYH_II/II\/'I KOHTPOJIb OCYHICCTBIIACTCA MPCIOAABATCIICM, BEAYIIIUM MMPAKTHYCCKUC 3aHATUA
Ha OCHOBE JMCKYCCHUU CO CTYyAEHTAaMH, NAIOLIEH IMpEACTaBICHHE O JUHAMHMKE pOCTa 3HAHUU
CTYACHTOB M HMX HAYYHOM IMMOTCHOHUAJIC, Y4YCTa AKTUBHOCTU CTYACHTA Ha 3aHATHAX U OILCHKC
BBICTYIIJICHUSI OOYYaromerocss npu H3NoxeHnn pedepara. KoHTponb Takke OCyHIeCTBISIETCS
yTeM IPOBEJEHHS KOHTPOJIbHBIX pa0oT. MITOroBbIil KOHTPOJIBL OCYyIIECTBIsETCS B (pOopMe 3auera
B 4 cemecTpe U 3K3aMeHa — B 5.

B ocBoenun JAUCHUIUIMHBI MHBAJIWJAAMH W JIMaMHW C OIrpaHUYCHHBIMU BO3MOXHOCTAMU
30pOBbsl OOJIBIIOE 3HAUYEHHWE HMMEET WHIMBMJyajbHas ydeOHas paboTa (KOHCYJIbTAL[MHM) —
JIONIOJIHUTEIBHOE Pa3bsICHEHUE y4eOHOIr0 MaTepuania.

WnnuBuayanbHble KOHCYJIBTALMM [0 TMPEIMETY SBISAIOTCS BaXHBIM  (DaKTOPOM,
CHOCO6CTBYIOHII/IM WHIWBUAYyaIU3allun O6y‘I€HH5I 1 YCTAaHOBJICHHUIO BOCIIUTATCIIbHOI'O KOHTAKTa
MEXIy IpernojaBaTesieM U OOy4aromUMCs HMHBAJIMIOM MM JIMIOM C OrPaHUYEHHBIMU
BO3MOXHOCTAMU 300POBbS.

7. MaTepI/IaJIBHO-TeXHPI'ICOKOC oOecneueHue mo JHCITUILIINHC (MOJI}’JIIO)

HanmeHnoBanue crienuanbHbIX OCHaILIEHHOCTb CIIEeIHaTbHBIX [epeyeHb MUIIEH3HOHHOTO
MMOMEIIEHUI MMOMEIIEHUI MIPOrPaMMHOT0 00eCTICUEHHS
VYueOHble ay IUTOPUH st | MeOenb: yueOHast MmeOelb Microsoft Windows
NIPOBEACHUs 3aHsTHI JTeKMoHHOoro | TexHuueckue cpencrBa oOyuyenus: | Microsoft Office Professional Plus
THUIIA 9KpaH, IPOEKTOP, KOMIIBIOTEP
YueOHbIe ayJIUTOpUU s | MeOenb: yueOHas MeOeb
TPOBENICHUS 3aHATHI
CEeMHUHApPCKOTO THMA, TPYIIIOBBIX H
WHJMBUIYalIbHBIX  KOHCYJBTALUH,
TEKyILEro KOHTPOIIS u
[IPOMEXKYTOUYHOM aTTeCTaluU
Hdnst  camMocTosTeNnbHOH — pabOThl  OOydalOUIMXCS  TPEIYCMOTPEHBI  MOMEIICHUS,

YKOMILIEKTOBAaHHBIE CIEIIMATM3UPOBAHHON MeOeIIbI0, OCHAIIEHHBIE KOMITBIOTEPHOM TEXHUKOU C
BO3MOXHOCTBIO TONKIIOUEHHUS K ceTH «MHTepHeT» M olecriedyeHueM J0CTyna B 3JIEKTPOHHYIO
nH(GOPMAIMOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCUTETA.

HaumMmeHoBaHue moMeleHui 1Ist
CaMOCTOSITETTFHOM PabOTHI
oOyJarommxcs

OcHaIeHHOCTD TOMEICHHUH IS
CaMOCTOSITETTFHOM PabOoTHI
o0yJaromuxcs

[lepeueHp IMLIEH3UOHHOTO
MIPOTPAMMHOTO 00ECIICUECHUS

TToMmemenne 11st caMOCTOSITEIBHON
paboTel 00yJaroMUXCsl (YUTATBHBIN
3ai HayuHoit 6ubnuoTexn)

Meo0enb: yueOHas Mebenhb
KommexkT  crnenuann3upoBaHHOM
Me6eIH: KOMITBIOTEPHBIE CTOJIBI
O6opynoBaHue: KOMIIBIOTEPHAS
TEXHHMKa C TMOAKIIOUEHHEM K
nH(pOopMaLMOHHO-
KOMMYHHUKaIMOHHOM
«HTEpHET» W JIOCTYIOM B
JNIEKTPOHHYI0  MH(OPMALMOHHO-
00pa3oBaTEeIHHYIO cperny
00pa3oBaTeNbHOW  OpraHU3alluH,
BeO-KamMephbl, KOMMYHHUKAI[HOHHOE
obopymoBaHue, oOecreunBarolee
J0CTyII K CETHU HUHTCPHET
(mpoBogHOE COEUHEHNE "
OCCIIPOBOJHOE  COCTUHCHHE 10
texHonorun Wi-Fi)

CCTHU

TlomemieHnue a1 caMOCTOSITEIbHOM
paboThI 00yUAIOIIUXCS

Meo0enb: yueOHas MeOeb
Kommiekr  crnenuanu3upoBaHHOM
MeOeIn: KOMITBIOTEPHBIE CTOJIBI
O6opynoBanue: KOMITBIOTEpHAs
TEXHMKa C  TOAKIIOUCHHEM K




nHpopMaMoOHHO-

KOMMYHHUKaIMOHHOH ceTu
«/HTepHeT» W JOCTYyIIOM B
9NIEKTPOHHYI0  HMH(OpPMALHOHHO-
00pa3oBaTeIbHYIO cpeny
0o0pa3oBaTelbHON  OpraHM3aLuH,
BeO-KaMepbl, KOMMYHHKaIMOHHOE
obopynoBanue, oOecCIeUHBarOIIEee
JOCTyll K  CETH  HHTEPHET
(mpoBogHOE COEIIMHEHHE u
OecIIpoBOJJHOE  COCOMHEHHE IO
texHonoruu Wi-Fi)
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