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1 Iesn ¥ 321241 U3yYeHUs] JUCHUILTHHBI (MOTY151)

1.1 eab ocBoenusi AUCHMIVIMHBI «KOMIUIEKCHBII aHAJIM3» SBISETCS OCBOEHHE
CTyACHTAMU TCOPETUYCCKHUX OCHOB U HAYUHOI'O O6OCHOB3HI/I51 OCHOBOITOJIararomux MOHSTUI TCOpUNn
(byHKHI/Iﬁ KOMIUICKCHOI'O INEPEMCHHOI0 U METOAOB IPAKTUYCCKOIO MX HCIIOJIbB30BaHHA, OBJIAICHHUC
CHUCTEMOI MATEMATUUYCCKUX 3HaHHI>i, YMCHI/Iﬁ u HaBBIKOB, O6eCHe‘lI/IBaIOHlI/IX pa3BuUTUC
yHI/IBCpcaHLHLIX KOMHGTGHHI/Iﬁ CTyI[CHTOB.

1.2 3apauu IMCHUTUIMHBI:

— 0000ImNTh U CHCTEMAaTH3UPOBATh 3HAHUS O CBOWCTBaX M OCOOCHHOCTSIX TONOMOP(HBIX
(aHanuTHUeckux) QYHKIMIA, UX aHATUTUYECKOM MPOIODKEHUH, PsiiaX TOJIOMOP(MHBIX (YHKIUH,
Teopuu uHTerpaia Komm, rapmoHnyecknx QyHKIHAX, TEOMETPHYECKUX MPHUHIUTIAX KOH(OPMHBIX
0TOOpaXKeHUH M BO3MOXKHOCTSIX TTPUMEHEHUH 3TUX 3HAHU;

— chopMHpOBaTh HAaBBIKH TOCTPOCHHSI KOH(QOPMHBIX OTOOpaXEHUH C TOMOIIBIO
JJIEMEHTapHBIX (YHKIUA W TMPUMEHEHHUS TNPUHIMIA CHMMETPHHU, OIpPEACICHUsI XapakTepa
ocoOeHHOCTel (PYHKIMH, TPUMEHEHHS TEOPUH BBIUETOB K BBIUYMCIICHHIO HEKOTOPBIX THIIOB
OIPEIEIIEHHBIX UHTETPAJIOB.

— HAY4YUTb HIPUMCHATH METOAbI KOMIIJICKCHOI'O aHaJIN3a [Jid PCHICHUA IMMPUKIIAIHBIX 3a1a4.

1.3 MecTo AuCHMIIAHBI (MOAYJIsS) B CTPYKTYpe 00pa30oBaTeibHON NPOrpaMmbl

JucimmimHa «KoMIuleKCHBIH aHamm3» OTHOCHTCS K oOs3arenpHOW dactm bioka 1
"Mucturnmuabl (Moaynu)" ydeOHoro miaHa. B cooTBercTBHM ¢ pabounM Y4eOHBIM TUTAHOM
HanpasieHus 01.05.01 «dyngameHTampHas MaTeMaTHKA M MEXaHUKa TUCIHIUINHA U3y4aeTcsl Ha
2 u 3 xypcax B 4 u 5 cemectpax no ouHoit popme o6ydenus. Bug mpomexxyTouHoil aTTectanuu:
3a4eT, dK3aMEH.

3HaHUA, MOJYYEHHbIE B OTOM KypCe€, HCIOJB3YIOTCS B MaTEMaTUYECKOM aHaju3e,
(dhyHKIIMOHATEHOM aHau3e, AuddepeHInaIbHOi TEOMETPUH U TOTIOJIOTHH, AuddepeHITnaIbHbIX
YpaBHEHHUAX, YPaBHEHUSIX MaTeMaTH4YeCKON (DU3UKH, TEOPUU YHCETI, METOAaX ONTUMHU3ALUU U .
Cnymarenu IOMKHBI BIaJAETh MAaTEMaTUYECKMMHU 3HAHHUSMHU B paMKax pas3/esioB IPOrpPaMMBbI
y4eOHOTro Kypca Mo MaTeMaTH4eCKOMY aHalln3Yy.

1.4 TlepeyeHb MJIAHMPYEMBIX Pe3yJIbTATOB O0y4YeHHsl MO JUCHHUILIMHE (MOIYJIIO),
COOTHECEHHBIX € IJIAHUPYEeMbIMHU pe3yJIbTATAMU OCBOEHHS 00pa30BaTeIbHOI MPOrpaMMbl
N3ydenue nanHo# yueOHOM TUCIUIUIMHBI HAapaBlieHO Ha (OpMUpPOBaHKE Y 00yUJarouXcs
CJIETYIOIINX KOMITETeHIIUH:

Kox 1 HanmeHoBaH#e HHIUKaTOpa™ Pe3ynbraTel 00y4deHHst 0 TUCTIUTUINHE
JOCTIDKEHHSI KOMIIETEHITHH

OIIK-1 CnocobeH HaX0auTh, GOpMYyIHPOBATh M pelIaTh AKTyaJbHble M 3HAYMMbIe MPOGJIeMbl
(yHIaMEHTATbHOH MAaTEMATHKH M MeXaHHKH

3HaeT OCHOBHBIC MOHITUS W TEOPEMBI KOMIUIEKCHOTO
HOIIK-1.2. OcymecTisieT BBIOOP METO/IOB aHaJM3a, ¥ CIIOCOOBI MX IPUMEHEHHUS B APYTUX O0JIACTSIX
pemreHns 3aaa4 GyHIAMEHTAIFHON MaTeMAaTUKA | 3HAHHUHA

YMeer WHCHONB30BaTh 3HAHHE OCHOB KOMILIEKCHOI'O
aHamM3a JUIsl TepeBoia HMHGOPMAIMH C E€CTECTBEHHOI'O
A3bIKa Ha S3bIK MAaTEeMaTHKH W OOpaTHO; NMPHUMEHATh
TEOPETHIECKNE 3HAHUS MO0 KOMIUIEKCHOMY aHAIN3y B
OITMICAaHHH TPOIIECCOB U SBJICHUH B MEXaHHKE.

Bnaneer HaBBIKAMH MPAKTHYECKOI'O  HCIONB30BAHUS
METOJIOB M PE3yJIbTATOB KOMIUIEKCHOTO aHaN3a MpH
pemIeHN  pa3INIHbIX 3a/1ad.

IIK-1 Crnocoben (popmMyJHpoOBaTh U pelIaTh AKTyaJIbHbIe W 3HAYMMBble 3a1a4i (PyHAAMEHTAJIbHON U
NPHUKJIATHON MaTeMATHKHU
UIIK-1.3. CamocTosTenbHO M  KOPPEKTHO | 3HaeT (OpMYIMPOBKH M JIOKA3aTEIbCTBA YTBEP)KICHUH
pemaer CTaH/IapTHbIC 3a1auy | Teopur (QYHKIMH KOMIUIEKCHOTO aHaIN3a, METOBI UX
(yHIaMEeHTaIbHON M IPUKJIATHOM MAaTEMAaTHKH | JOKa3aTelbCTBA.




KOZ[ 1 HAMMCHOBaAHHC I/IHZ[I/IKaTopa* P€3yﬂbTaTH 06yq€HI/I$I 10 TUCHHUILITIMHE
JOCTHXXCHUA KOMIICTCHIIUN

VYmMmeer CTaBUTHb IIO3HABaTCJIbHBIC Oeian y‘—IC6HOI71

JIeSITENbHOCTH;  OCYILECTBIISATH ~ CAMOKOHTPOIAb U
CaMOOIIEHKY CBOMX Y4eOHBIX ITOCTHKCHHI; IPUMEHSATH
HaBBIKU BIIAJICHUS UKT, MIPOEKTHOU u

HCCIEA0BATENBCKOM JACATCIIBHOCTBIO B mpomnecce
N3Y4YCHUA KOMIUICKCHOI'O aHaJIn3a.

Bnaneer armapaToM KOMIIJIEKCHOI'O aHalin3da, METoAaMu
INpUMEHCHUA OTOIr0 alrmapara K peHICHUIO 3aJay;
HaBbBIKaMH HCCIEI0BATEBCKON u HpOGKTHOﬁ
JACATCIIBHOCTH.

Pe3ynbrarel 00ydeHHs NO JUCHMIUIMHE JOCTUTAIOTCS B paMKax OCYIIECTBIIEHHUS BCEX
BHJIOB KOHTAKTHOW U CAMOCTOSITEJIbHOM pabOThl 00y4daroluXxcs B COOTBETCTBUHU C YTBEPKACHHBIM
y4eOHBIM TJIAHOM.

WHaukaTophl  AOCTHMXKEHHS  KOMIIETEHLUMH  CUMTAIOTCS  COPMUPOBAHHBIMHU  IIPH
JOCTHUKEHUH COOTBETCTBYIOIINX UM PE3YIbTAaTOB 00YUEHHUS.

2. CTpyKTYypAa U cofiepKaHue TUCIHIIIHHbI

2.1 Pacnipenesienne TPy10€MKOCTH THCIMIIIMHBI 0 BHIaM padoT

OOriast TPyA0EMKOCTh AUCHUILUIMHBI COCTaBiIsgeT 6 3adeTHBIX eauHuIll (216 yacos), ux
pacmpeeneHye 1Mo BujiaM padoT MpeCTaBICHO B TaOIUIIe

Bunpl pabot Bcero ®dopma o0yueHus
4aCcoB O4HO- 3a04Has
ouHas 3a04yHast
4 5 - -

ceMecTp ceMecTp ceMecTp Kypc
(uacer) (uacer) (uacer) (gacer)

KonrakTHasi padoTa, B TOM YHciIe: 120,5 50,2 70,3

AyauTopHbIe 3aHsITHS (BCero): 116 48 68

3aHATUA JICKIIMOHHOIO THUIIA 50 16 34

11a00paTOPHBIE 3aHATUS 66 32 34

TIPAKTUYCCKUEC 3aHATUSA
CEMHUHAPCKUEC 3aHATUA

Huas kouTakTHas1 padoTa: 45 2,2 2,3
KonTtpomis camocTosTenpHOM paboThl 4 9 9
(KCP)

IMpomexyrounas arrecrauus (MKP) 0,5 0,2 0,3
CamocTosiTeJibHasi pa6oTa, B TOM

ance: 41,8 21,8 20

CamocmoamenvHoe usyueHue pasoenos,
camonoo2omoska (npopabomka u

NOBMOPEeHUe TeKYUOHHO20 MATNEPUANA U
Mamepuana y4eOHUKos u yueOHbIxX 59,8 218 38
nocooul, n0020MoeKa K 1a060pamopHuiM U
NPAKMUYECKUM 3AHAMUAM, KOJIOKGUYMAM

um.o.)
[ToaroToBka k TeKyIeMy KOHTPOJIIO
KonTtpous: 35,7 35,7
Ioaroroska K K3aMeHy 37,7 37,7
Obwas qac. 216 72 144
TPYA0EMKOCTh B TOM 4HCJIe
KOHTaKTHasl 120,5 50,2 70,3
padora
3a4. e 6 2 4




2.2 Coneprxanue TUCHUTLTAHBI

Pacnpenencnue BUI0B yueOHOM pabOThI M MX TPYAOEMKOCTH 10 pa3zeaaM JUCIUTIIHHBL.

Paznener (TeMbl) nuCHMIUIMHBL, u3ydaemble B 4 cemectpe (2 kype) (ounas ¢hopma
00yuenus)

KonnuectBo uacos
Bueaynut
Ne HaumenoBanue paznesnoB (Tem) AYRHTOPHA opHast
Bcero pabora
pabora
J 113 JIP CPC
1 KomrekcHble uncia u neidcTBus Haja HUMH. ['eomeTpus u 18 9 10 6
' TOMOJIOTUSI KOMIUIEKCHO# TTOCKOCTH.
KommekcHast auddepeniupyemocts. [onoMmopdHbie QyHKINN 1

2. 22 6 10 6
KOH(OPMHBIE 0TOOpAKEHHSI.

3. WurerpupoBanue GyHKIMI KOMIDIEKCHOTO IEPEMEHHOTO 298| 8 12 9,8
HUTOI'O no pazdenam oucyuniumol 69,8 | 16 32 21,8
KonTposb camoctositenbHoii pabotsl (KCP) 2
ITpomexyrounas atrectanus (MKP) 0,2
[ToaroroBka K TEKyLIeMy KOHTPOIIO
OO1mast TpyJOEMKOCTb I10 IMCHIUTLTIHE 72

[Mpumeuanue: JI — nekuuu, [13 — mpaktuueckue 3amsatus /| cemuHapsi, JIP — mabopaTopHbIe
3ansTust, CPC — camocrositensHas paboTa CTy/IeHTa

Paszensl (TeMbl) IUCIMILIMHBI, uW3ydaemble B 5 cemectpe (3 xype) (ounas ¢opma
ooyuenus)

KonugectBo yacos
Bueaynur
No HamnmenoBanue pa3aesnosB (Tem) AyautopHas OpH};.}I
Bcero pabora
pabora
J 113 JIP CPC
1. CrerneHHbIE PS/IbI U PSIBI TOITOMOP(GHBIX (QYHKIIMIL. 24 8 8 8
3. Teopwust BEIYETOB. 35 12 12 11
4, AHaTUTHYECKOE MPOJOIKEHHE. 21 6 6 9
5. ['eoMeTpryecKkre MPUHIHUITBI KOHPOPMHBIX OTOOPaKEHHIA. 26 8 8 10
HUTOI O no pazoenam oucyuniunvl 106 | 34 34 38
Kontpoms camoctostensHON paboTsl (KCP) 2
IIpomexxyrounas arrectanus (MKP) 0,3
[loaroroBka K TeKymemMy KOHTPOIIO 35,7
OO6m1ast TpyI0EMKOCTB 110 JUCIUTUTHHE 144

[Mpumeuanue: JI — nekmmu, 113 — npaktuueckue 3anstus / cemunapbl, JIP — nabopaTopHbie
3anstus, CPC — camocrositenbHas paboTa cTyaeHTa

2.3 Copaepxanue pa3esioB (TeM) THCIUILTHHBI
2.3.1 3ausaTus JeKImHOHHOI0 THIIA

Dopma TEKYLIEro
KOHTPOJIS

HaumenoBanue pazgena

Coneprxanue paszaena (TEMbI
(Temsr) Aep pasa ( )

1. Beenenue. Ilone KOMIUIEKCHBIX —YHCENl, ONEPAlMM  HaJ
KOMIUIEKCHBIMH 4HciaMu (K.4.). TpuroHomerpudeckas gopma
KommniekcHble uncna u | IpeACcTaBlIeHuss K.4. II3BledeHHe KOpHSA N-CTENEHH H3 K.4.
neiicTBus Haq HUMU. | ['eomeTpuss W TOMONOrMSL ~ KOMIUIEKCHOM  IUIOCKOCTH. Omnpoc
T'eomerpus u Tonosorus | Crepeorpadudeckas IpoeKys U ee CBOKcTBa; chepa Pumana,
KOMILIEKCHOM IUIOCKOCTH | PACIIMpeHHas KOMIUIEKCHAasI TNIOCKOCTh. OTKPBITHIE, 3aMKHYTHIE,
KOMIIakTHbIe MHO)kecTBa Ha C, memma ['eline-bopens-JleGera.
IloHsiTHE CBSI3HOrO M JIMHEWHOTO CBS3HOIO MHOXECTBA,




OIJHOCBA3HBIC W  MHOI'OCBA3HBIC o0JacTu. KpI/IBI)IG Ha
KOMIIICKCHOM ITTIOCKOCTH.

Komnnekchas
i hepeHpyeMOCTb.
Tlonomopdusie u
KOH(OpPMHBIE
O0TOOpaXKeHUS

[Ipexen mocnenoBaTeNbHOCTH K.4., CXOIUMOCTh HYHCIIOBBIX
psinoB. @DYHKIMM KOMIUIEKCHOTO TIEPEMEHHOro: TIpened,
HETIPEepHIBHOCTh,  OJHOJNWCTHOCTH. IIpom3BomHas — (yHKIMH
KOMIUIEKCHOTO TiepemenHoro. Ycnosus Komm-Pumana. R-
muddepenumpyemsle u  C-nmuddepeHnmpyemble  (HyHKIUH.
CompspkeHHble  TapMoHWuYeckne  QyHKnuu.  JlocraTouHoe
YCIIOBHE JIOKAJIILHOM OJHOJHMCTHOCTH TOJOMOpP(hHON (hyHKIUH.
Il'eomerpuuecknii cMBICI MOZYNSE M apryMeHTa IPOHM3BOIHOU
roomopdHoi GyHkimu. [ToHsTHE KOHGOPMHOTO OTOOPAKCHHUS.
Kpurepnit  xonpopmHocTH  oToOpakenusi.  Kondopmubie
0TOOpaKeHHs!, OCYILECTBIIIEMbIE AJIEMEHTAPHBIMU (YHKIIUSIMH.
Crenennble ¢pyHkiuu. OyHKINS U €€ PUMaHOBA ITOBEPXHOCTb.
OtoOpaxkeHust  nByyroinpHuKoB. @yHkums  JKykoBckoro.
[TokazatenpHas ¢yHkuus. @ynkums Ln Z u ee pumaHoBa
noBepxHocTh. OOmias creneHHass QyHkuus. Beigenenne
OJTHO3HAYHOM BETBH MHOTO3HAYHON ¢hyHKIHN.
TpuroHomerpudeckue W 0oOpaTHbIE TPUTOHOMETPHYECKUE
¢ynkpun. JIpoOHo-MHElHbIe oToOpaxkeHus. HemnpephIBHOCTS,
OJHOIMCTHOCTb M KOH(OPMHOCTb  JPOOHO-THMHEIHBIX
orobpaxxennid. KpyroBoe cBoiictBo. I[loHsiTne wuHBepcHH,
CBOMCTBO COXPAaHEHMS CHUMMETPUYHBIX TOYEK, CBOMCTBO
COXpaHEHHS CIIO)KHOTO (aHrapMOHHYECKOT0) OTHOUICHHMS.
JpoOHo-nuHeliHble M30MOpGHU3MBI M aBTOMOPGHU3MBI (00IIHiA
BUJI POOHO-JIMHEHHOT0 0TOOpaXkeHHsI Kpyra Ha ce0sl 1 BepXHeit
MOJNYIUIOCKOCTH  Ha  Kpyr). ['uapoauHaMuueckuil  CMBICIT
KOMIUIEKCHOH  UddepeHupyeMoCcTH,  THAPOANHAMUYECKOE
HCTOJIKOBAaHHE TAPMOHMYECKHX M aHATUTHYECKHX (QYHKLHH.
ITpumepbl IpUIIOKEHUIA.

Ormpoc,
3a4er

WHurerpupoBanue
(YHKIMH KOMITIEKCHOTO
[IEPEMEHHOT0

OmnpeneneHne M CBOWCTBA KPHBOJIMHEHHOTO WHTErpaja oOT
¢GyHkuidi  KoMIUIeKcHOro —mepemenHoro. Jlemma ['ypca.
WurerpanbHast Teopema Komm  1ias  OJHOCBA3HBIX U
MHOTOCBSI3HBIX obnacreii. [lepBooOpa3Has ¢yHkuus, dopmysa
Hetorona-JleliOnuia, npyroe ornpeneieHue JorapupmMuuecKoit
¢ynkupn. Uaterpansaas gopmyna Kommu. Teopema o cpennem
3HA4YCHUHU. Hurerpan THNA Komm. beckoneunas
muddepenumpyemoctp rooMopdHBIX  QYHKIMHA, (OpMYITBI
Komm mnst mponsoaneix. Teopema Mopepa. IIpuanmm
MaKCHUMyMa MOAYJISL.

Omnpoc

CreneHHbIe PSIBI U PSIbI
roJIoMOpQHBIX GYHKIU

[locnenoBatenbHOCTH H  pAABI  TOIOMOPGHBIX (YHKIUI B
obmactu, 1-1 u 2-1 Teopemsl Beiiepmrpacca. CteneHHbIE pSAbI,
Teopema Abens, paauyc cxoaumoctu, Gpopmyrna Komm-Anamapa.
Psanp1 Teiinopa. Teopema Telinopa, eIMHCTBEHHOCTh Pa3JI0KEHUS
ronomopdHOi GyHKIHUU B creneHHoU psaa. Hepasenctso Komm
il Ko3(h(UIMEHTOB CTENEHHOro psina W Teopema JImyBHs.
Hymn  romomopdnoit  ¢ymkumm. BHyTpeHHss — Teopema
€IWHCTBEHHOCTH sl TonmoMmopduex ¢yakumid. Psx Jlopana,
obnacth ero cxoaumocTh. Pa3znoxenue roaoMopdHoi GyHKIUK B
psan Jlopana (teopema JlopaHa), eOMHCTBEHHOCTH Pa3IOKEHUS).
®opmynmel  u  HepaBeHCcTBa Komm g ko3 dummeHTOB.
W3onupoBaHHEIe 0COOBIE TOYKH OJHO3HAYHOTO XapakTepa;
KIaccu(UKanys U30IUPOBAHHBIX OCOOBIX TOYEK OJHO3HAYHOTO
XapakTepa 1o moBeaeHMI0 (QyHKIMM u pany Jlopana; motoc,
MOPSJOK TOJIIOCA; CYHIECTBEHHass ocolas TOdKa, TeopeMa
Coxomnkoro-Beitepmtpacca, moHsTHE 0 Teopeme Ilmkapa;
OeckoHEeUHO yhalieHHas Todka Kak ocobas. Llenpie pyHkmmm, mx
MOpSJOK W TUm;  MepomopdHbele  QYHKOWH, (QYHKINH,
MepoMopdHBIE B paclIMpeHHOH miockocTu. [loHsTHE O Teopeme
Murrar-Jlegnepa.

Omnpoc

Teopm[ BbIUCTOB

Boruetsl. Teopema Ko o Beruetax. [Ipuemsl BeIUUCIEHUS
BBIYETOB. TeopeMa o nmojaHoi cymMe BblueToB. [IpumeHenue

BBIUCTOB K BBIYMCICHUIO ONPCACICHHBIX U HECOOCTBEHHBIX

Omnpoc,
KOJUTOKBUYM




unTerpanoB. Jlemma JKopaana. VIHTerpansl B CMBICIE TNIaBHOTO
3HavyeHus. JlorapudmMuueckie BBIYETH B HYIISIX W IOJIOCAX.
IIpunnun aprymenta. Teopema Pymie u ocHOBHas TeopeMa
anreOpsl. Teopema ['ypBuma.

AHanuTHaeckoe
MPOJOJKEHHE

AHAIUTHYECKUA 3JICMEHT, AHAJIWTHYCCKOE TMPOJODKCHHE II0
mermu  obmacredl. KaHOHMUYecCKHMi aHATUTHYSCKUH DIIEMEHT,
AHAJIUTUYECKOE TMPOJOJDKeHHe Mo KpuBoul. IloHsTHe momHON
AHAJIMTHYCCKONH (YHKIMM, BETBb TIIOJHOW aHAJTMTHYCCKOU
(dhyHKIIMU, Teopema 0 MOHOIpoMuH ((opMyTupoBKa). PumanoBa
MOBEPXHOCTh TIOJIHOW aHAJIUTHUYCCKOW (DYHKIIMU M €€ 0COOBIC
touku. [TpuHIwn HenpepbBHOCTH. [TpuHIMI cuMMeTpun Pumana
— IlIeapma. IloctpoeHwe KOHPOPMHBIX OTOOpaKEHHHA C
MPUMEHEHUEM TPUHIIATIA CHMMETPHH.

Ormpoc,
9K3aMeH

I'eomeTpuueckue
NPUHITAITEL KOH() OPMHBIX
0TOOpaXKeHU !

OTtoOpakeHHs MMOCPEJCTBOM TONIOMOMHBIX (PYHKIMI: TPHHIMIT
OTKPBITOCTH W TPUHIUI 00NacTH; TeopeMa O JIOKaJIbHOM
o0pallleHNH; OJHONUCTHBIE (YHKIUH, KpPUTEPUH JIOKaJIbHOM
OJJHOITUCTHOCTH W  KPHUTEpHUH KOH(GOPMHOCTH B  TOUKE,
JIOCTaTOYHOE yCIIOBUE OJTHOJTUCTHOCTH (npuHIHT
B3aMMHOOTHO3HAYHOT O COOTBETCTBHS). Kongopmuo
SKBHBAJICHTHBIC 00JIaCTH Ha IUIOCKOCTH. Teopema Pumana
(popmynupoBka). IloHsiTHE O COOTBETCTBMM TpaHMI] IpU
KOH(OpMHOM OTOOpaKECHUH. OTtobpaxeHue BEpXHEU
MOJIYIUIOCKOCTH Ha MHoroyroiabHuk. @opmyna Kpucroddemns-
[IIBapua. CBoiicTBa rapMOHHYECKHX (QYHKIMH: OecKOHEYHas
muddepeHuupyemoctb,  TeopemMa O  CpedHeM, — Teopema
€IMHCTBEHHOCTH u TPUHIIUIT MaKCHMyMa-MUHHMYMa;
WHBAapHAHTHOCTh TapMOHHYHOCTH IPU TOJIOMOP(HOH 3aMeHe
nepeMeHHbIX; Teopema JImyBwiiss W Teopema XapHaka 00
ycTpaHUMOW 0co0oi Touke; mHTerpaisl [lyaccona u IllBapua;
pPa3OKEHUEe TapMOHHMYECKHX (GYHKIMH B psIbl, CBS3b C
TPUTOHOMETPUUECKUMU psilaMH; 3aada Jupuxie, npuMeHeHne
KOH(OPMHBIX OTOOpa’KEHUH JIS €€ pelIeHHsI.

Ompoc

2.3.2 3aHATHS CeMHHAPCKOro THNA (MPaKTHYecKHe / CeMHHAPCKHE 3aHATHSI/
JadopaTopHblie padoThl)

Haumenosanue pasgena

DopMma TEKyILEro

0TOOpa)KEHNS, OCYIIECTBIIIEMbIE HJIEMEHTAPHBIMU (QYHKIIMSIMH.
Creniennsle ¢yHkimy. OyHKINS ¥ €€ PUMaHOBA TTOBEPXHOCTE.
OtoOpaxeHusT IBYyTrOJIbHUKOB. Oynakmus  JKyKoBCKOTO.
INokazarenpHast ¢ynkmma. Pyskuus Ln Z m ee pumaHOBa
noBepxHocTh. OOmas cremneHHas (YHKIHS. Beienenue

Ne Tematuka 3anHsaTHII/pazdoop
(Temsbr) KOHTPOJIS
Beenenue. Ilone KOMIUIEKCHBIX — 4MCENl, OIEpAallMM  HaJ
KOMIUIEKCHBIMH 4uciaMu (K.4.). Tpuronomerpuyeckast ¢opma
IpesncTaBiIeHuss K.4. M3BnedyeHne KOpHS N-CTENEHH M3 K.4.
KommekcHele uncna ¥ | [eoMeTpuss M TONOJOTHMS  KOMIUIEKCHOM  IUIOCKOCTH. IIposepka
neiictus Haa HUMU. | Crepeorpadudeckasi MPOSKIMs U ee CBOMCTBA; cdepa Pumana, JIOMAIIHUX
T'eomeTpust ¥ TOMOJIOTUS | paciIMpeHHast KOMIUICKCHAs INIOCKOCTh. OTKPBITHIE, 3aAMKHYTBIE, 3aJaHAH
KOMILIEKCHOM IJIOCKOCTH | KOMITakTHBIe MHOXecTBa Ha C, nmemma Ieitne-Bopens-JleGera.
IloHsATHE CBS3HOTO W JIMHEMHOTO CBA3HOIO MHOXKECTBA,
OIHOCBSI3HBIE ¥  MHOTOCBsS3HbIe oOOmactiu. KpuBble Ha
KOMILIEKCHOM TIOCKOCTH.
2. IIpemen mocnenoBaTeNbHOCTH K.4., CXOIUMOCTb YHCIIOBBIX
psanoB. @DYHKIMM KOMIUIEKCHOTO TIEPEMEHHOro: Tpemed,
HETIPEepHIBHOCTh, ONHONHUCTHOCTH. Ilpom3BomHast  (yHKIMH ITposepka
KOMIUTEKCHOTO TiepeMeHHoro. YcmoBus Komm-Pumana. R- JIOMAIIHUX
mupdepennupyempie u  C-muddepeHnmpyemMsie () YHKIHH. 3a1aHUH,
KommekcHast CompsoxeHHble  TapMoHMuYeckne  QyHKnmu.  JloctaTouHoe KOHTPOJIbHAS
JubPepeHIUPYEMOCTD. | YCIIOBHE JIOKABHOW OJHONMCTHOCTH TONOMOPGHON (QyHKIMH. pabota
TomomopdaBIe 1 T'eomeTpuueckuil cMbICT MOAYJSI M apryMeHTa MPOU3BOAHOU
KOH(OpPMHEIE roomopdHoit pyrkmu. [TorsTHE KOHPOPMHOTO OTOOPAKECHHSI.
0TOOpakeHNs Kpurepunit  xonpopmHOcTH  OoTOOpakeHms.  Kondopmubie




OJTHO3HAYHOM BETBH MHOTO3HAYHON ¢yHKIHN.
TpuroHomerpudeckue W  0oOpaTHbIE TPUTOHOMETPHUYECKHE
¢y, J{poOHo-nmuHElHHbIEe oTOOpaxxeHus. HempepsIBHOCTS,
OITHONIUCTHOCTb M KOH(OPMHOCTH  JIpOOHO-TMHEHHBIX
orobpaxernuir. KpyroBoe cBoiictBo. IloHsTHEe WHBepCHH,
CBOICTBO COXpaHEHHS CHMMETPHYHBIX TOUYEK, CBOWCTBO
COXpPaHEHHS] CJIOKHOIO (QHrapMOHHMYECKOr0)  OTHOIICHHS.
JpoOHo-nnHeliHble M30MOpGU3MBI M aBTOMOPGHU3MBI (00IImiz
BUJI IPOOHO-JIMHEHHOTO 0TOOpakeHUst Kpyra Ha ce0si U BepXHeit
MONYIUIOCKOCTH Ha Kpyr). [MAPOTUHAMUYECKHHA  CMBICI
KOMIUIEKCHOH U depeHMpyeMOCTH, THAPOANHAMHUYIECKOE
MCTOJIKOBAaHHE TAPMOHHYECKUX M aHATUTHIECKUX (PYHKIHUH.
IIprMeps! MpUIOKEHUI.

WnTerpupoBanue
(YHKIMI KOMITJIEKCHOTO
HIEPEMEHHOT 0

OmpeneneHie U CBOMCTBA KPUBOJIMHEHHOrO0 HHTErpaja oT
¢yHKIMHA  KOMIUIeKCHOro — mepemenHoro. Jlemma [ypca.
WnrerpanpHas TeopemMa Komm i OIHOCBSI3HBIX U
MHOTOCBsI3HBIX oOjacteil. [lepBooOpasnas ¢yHkiwms, Gopmysa
HeroTona-JIeiiOHuia, qpyroe ompeneieHue JorapuGMuIecKoi
¢ynkun. Uaterpanbaas gopmyna Komm. Teopema o cpennem
3HAYEHUHU. Wuterpan THIA Korm. beckoneunast
mddepennmpyemoctb ToI0MOPGHBIX QYHKIHH, (HOPMYIbI
Komu mnst mpomsBonHbix. Teopema Mopepa. ITpunimmn
MaKCHUMyMa MOJYJIsI.

ITpoBepka
JIOMaITHUX
3aJJaHui

CrerneHHbIE PSIbI U PSJIbI
roJIoMOpMHBIX QYHKIINIA

[TocnenoBaTtenbHOCTH H  PsAbl  TONOMOPQHBIX (QYHKIMH B
obnacty, 1-1 u 2-1 Teopemsl Beltepmrpacca. CteneHHbIe psabI,
Teopema Abens, paauyc cxoaumocty, popmyrna Komm-Anamapa.
Psane1 Teitnopa. Teopema Teitnopa, eTMHCTBEHHOCTh Pa3JIOKEHUS
ronoMopdHoii (yHKIMK B creneHHOM psin. HepasenctBo Komm
it k03 duIMEeHTOB cTeneHHoro psiza u teopema JIMyBHILIS.
Hymu  romomopdnoit  ¢yHkumu. BHyTpeHHsss — Teopema
€IIMHCTBEHHOCTH [yisi roioMopdHbiXx ¢yHkimid. Psan Jlopana,
obnacth ero cxoguMmoctu. Pasnoxenue ronomophHoi GyHKIMK B
psan Jlopana (Teopema Jlopana), eAMHCTBEHHOCTh PA3JIOXKEHHSA).
@®opmynel  u  HepaBeHcTBa Komm  gnst  koddduiieHTOB.
N3onupoBaHHbIe OCOOBIC TOYKHM OJHO3HAYHOTO XapakTepa;
KIaccuuKanys W30IUPOBAHHBIX OCOOBIX TOYEK OJHO3HAYHOTO
XapakTepa 10 ToBeAeHHIO (QyHKIMH U pany Jlopana; mosoc,
HOpSIIOK  TIOJNFOCA;  CYIIECTBEHHass ocobas TO4Ka, Teopema
Coxoukoro-Beitepmtpacca, monstHe o Teopeme Ilmkapa;
OECKOHEYHO yIajeHHas TOouka Kak ocobas. Llenble GpyHKIMH, nX
NOpSAOK ©  TUI, MepoMopdHble  GYHKIMH,  (QyHKIWMH,
MepoMopdHbIe B paciinpeHHoi miockocTd. [ToHsTHE O Teopeme
Murrar-Jledepa.

ITpoBepka
JOMAaIITHUX
3aJaHuN

Teopus BBIYETOB

Boruetsl. Teopema Komm o Bbruerax. Ilpuembl BbIYMCIEHUS
BbIYETOB. TeopeMa o MOMHOM cymme BbIYETOB. lIpuMeHeHue
BBIUCTOB K BBIYMCICHUIO OIPEACIECHHBIX W HECOOCTBEHHBIX
unrerpanoB. Jlemma Xopnana. MHTerpanel B CMbICIE TJIABHOIO
3HavyeHud. JlorapudmMudeckue BEIYETH B HYIISIX W IOIIOCAX.
IIpunnun aprymenrta. Teopema Pymie m ocHOBHasl Teopema
anrebpsl. Teopema ['ypsrma.

IIposepka
JIOMAITHAX
3aJaHAN

Amnanutrueckoe
MIPOODKEHUE

AHanUTHYECKUH 3JIEMEHT, aHAIWTHYECKOE MPOJODKEHNE II0
menu obnacteii. KaHoHMYecKuii aHAIUTUYCCKUM 3JIEMEHT,
AHAJIMTUYECKOE MPOAOIDKEHUE MO KpuBoW. IloHsATHE mNOJIHOM
AHAINTHYECKOH (YHKIMH, BETBb TIONIHOW aHAIHTHYECKOH
(hyHKIIMHM, Teopema 0 MOHOIpoMuH ((hopmynupoBka). PumanoBa
TTOBEPXHOCTh TIOJHOM aHANUTHYECKOW (DYHKIMH M €€ 0cOoObIe
toukd. [IpuHuun HenpepeiBHOCTH. [IpuHImn cummerpun Pumana
— IlIBapma. IloctpoeHne KOH(MOPMHBIX OTOOpaXXEHHH C
TIPUMEHEHHEM TPHUHIMIA CHMMETPHH.

IIposepka
JIOMAITHAX
3aJaHuN

I'eomerpuueckue
TIPUHIOUITBI KOHGOPMHBIX
0TOOpaskeHN I

OTtoOpakeHHs TTOCPEACTBOM TOIOMOGHBIX (YHKIMH: MTPUHIHUIT
OTKPBITOCTH W TPHUHIMII OO0JIaCTH; TeopeMa O JIOKAJIbHOM
oOpallleHny; ONHONMUCTHBIE (YHKIMH, KPUTEPHH JIOKAIBHOMN
OJTHOJIICTHOCTH ¥ KpUTEpUi KOH()OPMHOCTH B TOUKE,

ITposepka
JIOMAIIHUX
3aJlaHuM,




JOCTaTOYHOE yCIIOBHE OJTHOJTICTHOCTH (mpuHIHIT
B3aUMHOOIHO3HAYHOI'O COOTBETCTBHS). Kongopmuo
SKBUBAJICHTHBIE 00NacTH Ha IUIOCKocTH. Teopema Pumana
(popmymupoBka). [loHsiTHE O COOTBETCTBMM TpaHHI] IpH
KOH(OPMHOM OTOOpaKeHUH. Otobpaxenue BEpXHEN
TIOYTJIOCKOCTH Ha MHoroyroinsHuk. @opmyna Kpucroddens-
[IBapua. CoiictBa rapMoHHYecKHX (yHKIHWil: OeckoHedHas
muddepeHIUpyeMOcTb,  TeopeMa O  CpelHeM, Teopema
€IMHCTBEHHOCTH u TPUHIAIT MaKCHMyMa-MUHHMYMa;
WHBApHAHTHOCTh TapMOHHYHOCTH MU TOJIOMOP(HOH 3aMeHe
IepeMeHHbIX; TeopeMma JlnyBuIs M TeopeMa XapHaka 00
ycTpaHUMOH oco0oi Touke; mHTerpaisl Ilyaccona u IllBapua;
pa3iokeHne TapMOHUYECKUX (DYHKIMH B PSIbI, CBSI3b C

TPUTOHOMETPUUECKUMU psiiaMu; 3ajava Jupuxie, mpuMeHeHne

pabora

KOHTPOJIbHAas

KOH()OPMHBIX OTOOpasKEHUI JTs €€ PEIICHUSI.

3amura nadopatopHoil padoTs! (JIP), Bemonnenue kypcoBoro npoekra (KII), kypcoBoit
pabotel (KP), pacuerno-rpaduueckoro 3amanusi (PI'3), manmcanue pedepara (P), acce (I),
kosutokBuyM (K), rectupoBanue (T) u T.1.

[pu n3yueHun AUCIUUIIMHEI MOTYT IPUMEHSTCS AIEKTPOHHOE 00yUEHNE; ACTaHOHHbIC
00pa3oBaTeNIbHBIC TEXHOJOTHH B co0TBeTcTBIN ¢ DL OC BO.

2.3.3 lIpuMepHasi TeMaTHKAa KYPCOBBIX padoT (MPOEKTOB)
KypcoBsie paGoTsl He MpeycMOTPEHBI yIE€OHBIM IIAHOM.

2.4 TlepedeHb Y4eOHO-METOANYECKOT0 O0ecTIeYeHUsl I CAMOCTOSTEIbLHOH padoThl
00y4aroImuXcs Mo TUCUMIINHE (MOYJII0)

[TepeueHs y4eOHO-METONMYECKOT0 00ECTICUCHNUS TUCLUIIINHBI TI0
No Bug CPC BBINIOJIHEHHUIO CAMOCTOSITEIBHON PabOThI
1 [Ipopabotka u noBropenue |IIpuBanor 1.U. Beenenue B Teopuio GyHKINI KOMIUIEKCHOT'O IEPEMEHHOTO,
JICKIIMOHHOT 0 MaTepuana u | Jlaup, crepeorunHoe uznanue, 2009, 432c.
Matepuana y4eOHUKOB 10 | oy hitp://e.lanbook.com/books/element.php?pll_cid=25&pl1 id=322)
reme «ISOMHHeKCHHe amcna u [ITa6at b.B. Benenre B KOMIUIEKCHBIN aHanu3, 4. 1, Jlans , 2010.336 c.
JefcTBHS HaJ HUMH. N
T eOMeTpHs H TOMOAOHS BonkoBsicckuit IV/I.M., Jlyau I''JI., ApamanoBuu W.I'. COopHuk 33124 1o
KOMILICKCHOM IIIOCKOCTIy. | TEOPHHA ¢dyHkwmii kommiekcHoro nepemennoro. ®UU3MATIIUT, 2009. - 312
C.
(cM.http://e.lanbook.com/books/element.php?pll cid=25&pll_id=2763).
2 [Ipopabotka u noBropenue |[Ipuanos V.11. Beenenue B Teoputo GyHKIHIA KOMIUIEKCHOTO IEPEMEHHOTO,
JICKIIMOHHOTO MaTepHana u | Jlans, crepeotuntoe uznanue, 2009, 432c.
MatepHaa yaeORMKOB 10 | oy hitp://e.lanbook.com/books/element.php?pll cid=25&pl1 id=322)
TeMe «KOMILICKCHAS IITa6at b.B. Benenne B KOMIUIEKCHBIH aHanu3, 4. 1, Jlans , 2010.336 c.
I QepeHInpyeMOoCTb. .
Tonomopdrbie 1 BonkoBsicckuit IU/I.M., Jya I'.JI., ApamanoBuy N.I'. CO0pHUK 33129 TIO
KOH(OpMHBIE 0TOGpakeHHs. | TEOPHH ¢dyHkumii kommiekcHoro nepemennoro. ®UU3MATIIUT, 2009. - 312
C.
(cM.http://e.lanbook.com/books/element.php?pll cid=25&pl1 id=2763).
3 [Ipopabotka u mosTopenue |[IpuBanoB W.M. Beenenue B Teoputo GyHKIHH KOMIDIEKCHOTO ITEPEMEHHOTO,
JICKIIMOHHOTO MaTepHania u | Jlaus, crepeorunnoe usnanue, 2009, 432c.
MatepHaia yIeORMKOB 10 | oy hitp://e.lanbook.com/books/element.php?pll cid=25&pl1 id=322)
Teme «Tigg WA HHTerpara [ITabaT b.B. Beenenne B KOMIUIEKCHEIN aHanm3, 4. 1, Jlans, 2010.336 c.
HI- BonkoBsicckuit U.M., JIyan I'.J1., Apamanosra W.I". COopHMK 33124 110
Teopru HYHKIUN KOMIDIEKCHOT0 riepemerHoro. ®U3MATIIUT, 2009. -
312c.
(cm.http://e.lanbook.com/books/element.php?pll cid=25&pll id=2763).
4 |IIpopabotka u mosTopenue |[IpuBanoB U.1. Beenenue B Teopuro GyHKINH KOMITIEKCHOTO
JIEKIIMOHHOTO Matepuaia u  |mepeMeHHoro, Jlans, crepeoruntoe m3nanune, 2009, 432c.
Mareprana yIeOHHKOB II0 (cm.http://e.lanbook.com/books/element.php?pll_cid=25&pl1 id=322)
TeMe «CTeneHHbIe PAIIbl 1



http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=322
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http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=2763
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=322
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=322
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=2763
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=2763
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=322
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=322
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http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=2763
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=322
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=322

PsIBI TOTIOMOP(GHBIX [ITabat b.B. BBenenne B xommiekcHbld ananmms, 4. 1, Jlans , 2010.336 c.
GyHKmmii». Bonkoseicckuit U.M., Jlynn I''JI., Apamanosmy WN.I. COopHuK 3amau 1o

TeopuH QYHKIHMIA KoMIIIeKcHoro riepemenHoro. ®U3MATIINT, 2009. - 312 c.

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

5 IpopaGorka u mosropenne |[IpuBanos U.1. Beenenue B Teoprto () yHKIHI KOMILIEKCHOTO IIEPEMEHHOTO,
JIEKMOHHOI 0 MaTepuaia u |Jlane, ctepeotunHoe usganue, 2009, 432¢.

MaTepuana y4eOHHKOB 1O | oy http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=322)

TeMe «TeopHs BEIMETOBY. IITa6at B.B. Beenenre B KOMITIEKCHEIN aHanus, 4. 1, Jlaus , 2010.336 c.
Bonkoseicckuit U.M., JIynn I'.JI., Apamanosuu 1.I'. COopHuK 3a1a4 o
Teopun QyHKIMI KoMIuiekcHoro nepemeHHoro. ®U3MATIINUT, 20009. -
312c.

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

6 | Ilpopaborka u noropenue |IIpusanos 1.11. BeeneHue B Teopuio GpyHKINH KOMILIEKCHOTO IEPEMEHHOTO,

JICKIIMOHHOI0 MaTepuana u | Jlans, crepeoruntoe u3nanue, 2009, 432c.

Matepuala ydeOHUKOB 10 | (cy http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=322)
TEME «AHAUTHIECKOe IITa6at B.B. Benenrie B KOMITIEKCHBIN aHanus, 4. 1, Jlaus , 2010.336 c.

HPOAIOIDKCHHE- Bonkoseicckuit U.M., JIynu I'.JI., Apamanosuu W.I". COoopHuKk 33124 110
Teopun QyHKIMI KoMIuiekcHoro nepemenHoro. ®U3MATIINT, 2009. -
312c.
(cM.http://e.lanbook.com/books/element.php?pll cid=25&pll_id=2763).
7 ITpopa6orka u noeropenue |IIpuBanos N.1. Beenenue B Teoputo GyHKIHMNA KOMIUIEKCHOTO MEPEMEHHOTO,

JIEKIMOHHOI O MaTepuana u | Jlanp, crepeotunnoe u3nanue, 2009, 432c.

MaTepHasia ydeOHUKOB 10 | (e hitp://e.lanbook.com/books/element.php?pll_cid=25&pll id=322)
Teme « KoMIekcHbIe ynciia u

JelicTBUS HaJl HUMH.
I'eomeTpus u Tononorus
KOMIIIEKCHOM TIOCKOCTH.

IITa6at b.B. Beenenne B KOMIUIEKCHBIN aHanu3, 4. 1, Jlans , 2010.336 c.
BonkoBsicckuii .M., JIynu I'.JI., Apamanosuy W.I". COopHUK 3a1a4 10
Teopun QyHKIUI KoMIuiekcHoro nepemenHoro. ®U3MATIIUT, 2009. - 312
c.

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

Y4eOHO-METOIUYECKHUE MaTepualbl JUIsl CaMOCTOSITEIBLHOW pPabOThl OOYyJaroONIuXcs W3
YKclia MHBAJIKUIOB U JIUI C OTPAaHUYEHHBIMUA BO3MOXKHOCTSIMU 3710poBbs (OB3) mpenocrasisiorces
B (popmax, aJanTUPOBAHHBIX K OTPAHUUYEHUSIM UX 340POBbS U BOCHPUITUS HHPOPMAIIH:

Jlig nu1l ¢ HapyIIeHUsIMU 3PEHHUSL:

— B IIeYaTHOM (hopMe yBEITMUEHHBIM IPUPTOM,

— B (JopMeE AIIEKTPOHHOTO JOKYMEHTA,

— B (hopme ayauodaiina,

— B IeyaTHOU opme Ha s13bike bpaits.

Jlyig 11 ¢ HapyIIEHUSIMU CITyXa:

— B ieyaTHou (opwme,

— B (JopMe AIIEKTPOHHOTO JOKYMEHTA.

Jig nu11 ¢ HapyIIeHUSIMH OTIOPHO-JIBUTATEIHHOTO anmapara:

— B IeyaTHou (opwme,

— B (JOpMeE DIIEKTPOHHOTO JOKYMEHTA,

— B opme aynuodaiina.

JlaHHBIN TIepedeHb MOKET ObITh KOHKPETU3UPOBAH B 3aBUCUMOCTU OT KOHTHHTEHTA
oOyuaronuxcs.

3. O0pa3oBaTe/ibHbIEe TEXHOJIOTHH, NMPUMeHsieMble NMPH OCBOEHHMH IHCIHUILIHHBI
(MoxyJis)

B xone wu3yueHus JUCUMIUIMHBI MPETyCMOTPEHO HCIOJIb30BAHUE  CIEAYIOIINX
00pa30oBaTeNbHBIX TEXHOJOTHI: JEKIUH, MPAKTUYECKUE 3aHSTHS, TMOArOTOBKAa MHUCHMEHHBIX
aHAJIMTUYECKUX PabOT, caMOCTOsITeIbHAs paboTa CTYACHTOB.

KoMmneTeHTHOCTHBIN MOAX0J B paMKax MNpenojaBaHus AUCHUIUIMHBL pEealn3yercs B
WCIOJIb30BAHUN WHTEPAKTHUBHBIX TEXHOJOTUN M aKTHBHBIX METOJOB (IIPOEKTHBIX METOJUK,
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MO3TOBOTO IITypMa, pa30opa KOHKPETHBIX CHUTYyalui,

aHajim3a IICJarorndcCKux 3azaad,

MeJaroTHYeCcKOT0 IKCIEPUMEHTA, HHBIX ()OPM) B COYCTAHUH C BHEAYAUTOPHOU pabOTOM.

HCIIOJIB30BAHHUEC

WNudopmanroHubie

TEXHOJIOTHH,
MH(POPMALMOHHBIX

pecypcos,

TEJICKOMMYHUKAIIMOHHOM ceTh MIHTepHeT.
AnantuBHble 00pa30BaTEIbHbIE TEXHOJIOTUH, IPUMEHSIEMBIE IIPU U3YUYEHUU AUCLUIIIIUHBI
— I JIML C OTPaHUYECHHBIMH BO3MOJKHOCTSMHU 3JI0pPOBbSl IPEAYCMOTPEHA OpraHU3alus
KOHCYJIBTALIMM € UCIIOJIB30BAHUEM 3JIEKTPOHHOU IOYTHI.

IMPUMCHSICMBIC

pu
JOCTYIIHBIX B

W3y4YEHUU

JICLIATUTHHBL:
UH(POPMALIMOHHO-

4, OneHo4Hble Cpeacrea IJisl TEKYLIEro KOHTPOJIA yCII€BA€EMOCTH U HpOMe)KyTO‘-IHOﬁ

arrecranmu

OneHouHble CpEACTBA MpEeAHA3HAuY€Hbl JUIsi KOHTPOJS U OLIGHKH 00pa30BaTEIbHBIX
JNOCTHXKEHUN 0O0yJaromuxcsi, OCBOMBILUX MporpamMmy Yy4eOHOW AMCHUIUIMHBI «KomnaekcHulil
ananus».
OneHouHbIE Cpe/ICTBA BKIIIOUAET KOHTPOJIbHBIE MaTepuaibl Ui IPOBEIECHUS TeKylIero
KOHTPOJI B (opMe TECTOBBIX 3aJaHWi; PasHOYPOBHEBBIX 3afaHUN U
arrectaluu B opMe BOIPOCOB M 3aJIaHUH K 3a4ETY U IK3aAMECHY.

MPOMeKYTOYHOMI

CTpyKTYpa OLIEeHOUYHBIX CPEICTB Il TEKyLIeil U NPOMeKYTOYHOM aTTecTaluu

Ne Kon u HaumeHoBaHue PesyIsTaT 0By UeHEA HanmeHoBaHHE OLIEHOYHOTI'O CPEJICTBA
/1 HMHIMKATOpa (B cootBercTBHH C 1. 1.4) Texymui KOHTPOIb Hpomexyrounas
(B cootBercTBHH C 11. 1.4) arrecTauys
NOIIK-1.2. 3HaeT OCHOBHbIE TOHATHUS | Bonpocwl na KoIOKEUYME Bonpoc na
OcyuiecTnisieT BEIOOp U TeopeMbl KOMIUIEKCHOro | 1-6 akzamene 1-7,
1 METO/0B PELICHUS 3a/1a4 aHa/JInu3a, Hu crocobsr ux | KP-1
(dbyHIaMeHTaIbHON IPUMEHCHUA B JPYrux
MATEMATHKH obnacTsax 3HaHUH
NOIIK-1.2. Ymeer UCIIONIB30BaTh | Bonpocwl nHa konnokeuyme 7-11| Bonpoc na
OcymmecTBiser BBIOOD 3HaHHE OCHOB IK3AMEHE
METOJIOB PEIlICHUs 3a/lad | KOMIUIEKCHOTO  aHajlu3a 8-12: 35-40.
(byHIaMeHTaIbHOM JULst nepeBoja
MaTeMaTHKU uH(pOpMaIUH c
5 €CTECTBEHHOIO f3bIKa Ha
A3bIK ~ MaTeMaTuKd U
00paTHO; MIPUMEHSTh
TEOPETHYECKUE 3HAHUS IO
KOMIUIEKCHOMY aHallu3y B
OIMCaHUM TIPOLIECCOB U
SIBJICHUN B MEXAHHUKE.
HOIIK-1.2. Brnageer HaBBIKaMU | Bonpocwel na xoanoxsuyme 12- | Bonpoc na
OcymecTiseT BHIGOP IIPaKTUYECKOr 0 20 oK3amene
METOJIOB PEIIEHHUs 33144 | MCHOJIb30BAHUS METOIOB U | KP.2, 13-21
3 GbyHIaMeHTaIbHOM pe3ynbTaToB
MaTeMaTHKH KOMIUIEKCHOTO  aHaim3a
MIPY PEIICHUN Pa3JINIHBIX
3a1ad.
WIIK-1.3. 3HaeT GOPMYITUPOBKA U Jloxazamenbcmao Bonpoc na
CaMocTosTeNBHO U JIOKa3aTeNbCTBA ymeeporcoenuti 1-20. IK3amene
4 KOPPCKTHO peIIacT YTBEPKICHUI TEOpHU 22-34
CTaHAapTHBIC 3a/a4H GYHKIMA — KOMIUIEKCHOTO
q)yHHaMei{TaHBHOH 1 aHamM3a, METOOBl  MX
TpUKNTAHOA MATEMATHKE | | 0o g
HIIK-1.3. Ywmeer craButh | KP-3, Bonpoc na
5 CamocToATENIbHO U TI03HaBaTeJIbHbIC nenmn IK3aMeHe
KOPPEKTHO pEIacT y4eOHOM eI TeNbHOCTH;




CTaH/apTHEIE 3a/1a91 OCYIIIECTBIIST 41-59
ynnamenTanbHOM 1 CaMOKOHTPOJTb u
INPUKIIA/IHOM MATEMATHKH | caMOOLCHKY CBOHUX

y4eOHBIX JIOCTHKEHUI;
TIPUMEHSTh HaBBIKH
BJIaJICHUS UKT,
MPOEKTHOU u
UCCIIEI0BATENbCKON
JIeATENLHOCTBIO B
npoiiecce W3y4eHHs
KOMIUIEKCHOTO aHaJIn3a.

HIIK-1.3. Bnaneer ammapaTtoMm | KP-3 Bonpoc na
CamocToaTensHO U KOMIUIEKCHOTO ~ aHaiu3a, 9K3aMmeHe
KOPPEKTHO pemacT METOJaMU  IIPUMEHEHUS -12: 35-

CTAaHapTHBIC 3371341 5TOroO annaI[))aTa K 8-12;35-40.
(l)YHZlaMe“HTaJ'H)HOI/I u peIIeHHIO 3aa;
NMPHKIIAJHON MATEMATHKH | Lo
UCCIIE0BaTENbCKON u
MIPOEKTHOM JIeSITETbHOCTH.

THunoBble KOHTPOJIbHBIE 32JaHUS /I MHbIE MaTepHa/bl, HEOOX0AMMBIE VI OLlEHKH
3HAHMH, YMEHH, HABBIKOB H (MJIM) ONBITA AeSITEIbHOCTH, XapaKTePU3YIOLIMX 3TAIbI
(popmMupoBaHus KOMIIETEHIIHI1 B NIpoLiecce 0CBOEHHUsI 00pa30BaTe/JbHON MPOrpaMMbl

Ilpumepnuiii nepeuens 6onpocoé u 3a0anuil

Ilpumepnutii nepeuens 60npocos u 3adanuii
Kontponbras padorta Nel
1. TIpencraButs B anrebpamdeckoii popme (1 + i)1-3L
2. l[IpencraButk B anrebpandeckoit hopme
cos (2i —1).
3. HaiiTn Bce 3HaYCHHUsI KOPHS U TIOCTPOUTH MX Ha IJIOCKOCTH
+“=T6i.

4. N300pa3uTh Ha TUIOCKOCTH MHOKECTBO TOYCK, 33/IaHHOC HEPABEHCTBAMU

{flz—2—-il=1, 1<Rez<3}

5. BBIACHHUTB, KAKHE MHOYKECTBA Z KOMILIEKCHOM INIOCKOCTH YIOBIETBOPSIOT
HEpPABEHCTBAM
|z| =2 + Rez.

KonTponbnas pabora Ne2
1. Beruucnuth uHTErpai OT PyHKIUU KOMIUIEKCHOTO IIEPEMEHHOTO 0 JaHHOW KPUBOM

fL(ZZ + z - z)dz, e L — monyokpyHOCTb ‘z‘ =1,0< argz < m.

2. BeIuncauTh UHTErpai oT GYHKIUH KOMILIEKCHOTO TIEPEMEHHOTO MO JAHHOM KPHBOA.
S 1pc(z — 1) cos zdz, rne ABC— nomanast, za= 0, zs = 1 + i, zc = L.
3. C moMomIbI0 HHTErpabHOM hopmyisl KoM BEIYHCINTL HHTErpal

2+sinz p
le:l z(z + 2i) z

4. C moMouIpio HHTErpanbHOU popmybl Koy BEIYUCIUTE HHTETPAJL.
T
ez

¢ (CETY dz.

|z—i|=1
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. Onpenenenne BplYeTa B KOHEYHOM N30JIMPOBAHHOM 0COO0M TOUKE U B 0.

KonTtposnpsHas padota Ne3
1. PaznoxuTs B psn Teitnopa B okpecTHOCTH TOUKH Z = 0¢yHKINIO

z+1
Z =
f@ 72+ 4z -5

2. BpluucnuTe UWHTErpal, cuuTas, 4To O0O0X0J 3aMKHYTOIO KOHTYpa MpPOHCXOIUT B

ITOJIOKUTCIIbHOM HAIIPaBJICHUU

dz
$ TDED

|z|=

3. BI)I‘-II/ICJII/ITI) C IIOMOIIIBIO TeOpI/II/I BBIYCTOB HeCO6CTBCHHI>II71 I/IHTGFpaJI BUIA:
i +ee (x+1)dx
(x2+1)(x2 +24)

4. BBIMHUCINATE C IIOMOIIIBIO TCOPUH BEIYETOB HECOOCTBEHHBIMN HHTCIrpa BUaa:

T XCOSX
HECOOCTBEHHBII UHTETpaJ BH/Ia _J;o X2 —2%x+10

5. BeIUUCIUTE C MOMOIIBIO TEOPUHN BHIUETOB CICAYIONINN OTIPEICTICHHBIN HHTETPAT:

2 d¢
fo 3 +2cos<}b

Bonpocekl kK KOJUIOKBUYMY

l. Onpeoenenus u popmyaupoexu meopem.
Oynkus, muddepeHnupyeMas B CMbICIIC KOMITIEKCHOTO aHaIu3a, U QyHKITUS,
rosioMopdHas B TOUKeE.
VYcnosusa Kommu-Pumana
['eomeTpuueckuii cMbIC MO/l U apTyMEHTA IIPOU3BOIHOM
[TonsiTre KOH(GOPMHOTO OTOOPAXKEHUS, TOCTATOUHOE YCIOBHE KOH(POPMHOCTH.
Teopema Ko 111 01HOCBSI3HOM 001acTH.
Teopema Kormu 11 MHOTOCBSI3HOM 00J1aCTH.
Huterpanpras popmyna Komn.
HNuterpan tuna Komw.
OnpeneneHre TapMOHUYECKON (QYHKITHH.
OrnpeneneHre HUHBEPCUU.
Teopema o cpenHem
Teopema Mopepa.
[IpuHUIMI MaKCUMYMa MOIYJISL.
[TepBas Teopema Beiiepmirpacca.
Bropas Teopema Beiiepiirpacca
Teopema Abens
®opmyna Komn Anamapa
BuyTrpeHnHsia TeopemMa eIMHCTBEHHOCTH
Knaccudukarus n301MpOBaHHBIX 0COOBIX TOUEK
Teopema Coxoukoro — Beliepmrpacca

1. Jlokazamenscmea ymeepoicoenuil
Teopema Kormm i otHOCBSI3HOM 001acTu (HokazarenbcTBo D.1ypea).
Teopema o cyiecTBOBaHUH M1EPBOOOPA3HOIA.
WNurerpanbuas Gpopmyna Kormm.
Teopema o cpennem.
Huddepenumpyemocts uHTErpana tumna Komru.
Teopema Mopepa.
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18.
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14.
15.
16.
17.
18.

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

26.

[TpuHIMIT MAKCUMYMa MOTYJIS.
Teopema Abens.
Teopema Telnopa.

. HepaBenctBa Ko u teopema JInyBumis.

. Teopema Teiopa.

. Teopema Coxorkoro — Beliepmrpacca

. Beipaxenue Bbryera uepes KodpPpUIUEHT pa3iokeHus B psa JIopaH B KOHEYHOU TOUYKE U B

OECKOHEYHOCTH.

Teopema Komm o Bbryerax.

Teopema 0 OJIHON CyMME BBIYETOB.

Jlemma Xopnana.

Kpyrosoe cBOICTBO ApOOHO-IMHENHBIX OTOOpAKEHUIA.

CBOMCTBO COXpaHEHUS! CUMMETPUYHBIX TOUYEK JUIsl JPOOHO-TMHENHBIX 0TOOpakEeHUH.

Bonpocsl k 3k3aMeHy
KommuiekcHbie uncna u AeMCTBUS HAJ HUMH. TpUroHOMETpUUEcKas U Mmoka3areiabHas Gopma

MIPEACTABICHUS KOMIUIEKCHBIX yncen. @opmyna Myaspa. M3Bineuenue Vz .
Pacmmpennas kommiekcHas miockocth. Crepeorpaduyeckas MpoeKUs U €e CBOWCTBA.
Tonosnorus KOMIIJIEKCHON MIIOCKOCTH. [IoHATHE OTKPHITOr0, 3aMKHYTOTO, CBSI3HOTO
MHOecTBa. O0acTh, HOPSAIOK CBSIZHOCTH.

[Iytu u xpussle. [Ipenen u HenpeprIBHOCTH GYHKLHMI KOMIUIEKCHOTO TEPEMEHHOTO.
[TpousBoHas GyHKIIMHA KOMIUIEKCHOTO TiepeMeHHoro. Y cnoBus Kommu-Pumana.
OyHkuMU, U pepeHupyemMbie B CMbICIE BEIIECTBEHHOTO U KOMIJIEKCHOTO aHaIN3a.
dopmainbHbIe TPon3BoaHbIE. [oHSATHE TOTOMOPHON DYHKITHH.

['eoMeTpuueckuii CMBICT MOIYJIS U apTYMEHTa NPOU3BOTHOM.

[Tonsarue koHGopMHOTO OTOOpakeHUs. JlocTaTOUHBII MpU3HAK KOH(YOPMHOCTH
0TOOpa)keHHUSI.

lMapmonnueckue GyHKIMH, BOCCTAHOBIICHHE TOJIOMOPGHON (PYHKIIMH 1O €€ BeNeCTBEHHON
YacTH.

JpoOHo-TMHEHHBIE 0TOOpaXKeHUs, 1X KOHPOPMHOCTh B CH KPYyroBO€ CBOMCTBO.
[TonsiTre nuBepcu, ee cBorictBa. CBONCTBO COXpaHEHUS CUMMETPUYHBIX TOUEK MPU
JTPOOHO-JIMHEHHBIX 0TOOPAKEHUSX.

[TocTpoenue qpoOHO-TMHEWHOTO OTOOPaXKEHHUS IO 3aJaHHOMY COOTBETCTBHUIO TPEX Map
TOYEK, CBOMCTBO COXpPaHEHHSI CJI0KHOTO (aHTaPMOHUYECKOT0) OTHOIICHHUSL.
Hpo6Ho-nuHelinbie n30MOpGU3MbI BEpXHEH NOTYNIOCKOCTH Ha €IMHUYHBINA KPYT U
aBTOMOPGU3MBI €IMHUYHOTO KpPyTa.

Caoiicta Gpyukmuu Z".

Oynkuus XKykoBCKOro.

[TokazarenbHas QyHKIHS.

WuTerpan ot GpyHKIIMHM KOMILJIEKCHOTO MIEPEMEHHOTO U €T0 CBOMCTBA.

Nurerpanbuas reopema Ko i 0AHOCBA3HON 001acTH (I0Ka3aTEIBCTBO C MTOMOIIIBIO
¢dopmynsl ['puna).

Jlemma I'ypca.

WuTerpansHas Teopema Ko 171 oqHOCBsA3HOM 00nacTH (Joka3arenscTso O. ['ypea).
WnTerpansHas Teopema Kou s MHOTOCBSI3HOM 00J1aCTH.

Teopema o cyiecTBOBaHUH NEPBOOOPA3HOIA.

WnterpansHas popmyna Komu u Teopema o cpeiHeM.

WNurerpan tuna Komm.

beckoneunas quddepenunpyemMocTs ronoMophHbIX QYHKIMHA, HHTErpaibHas GopMmyra
Ko nyst npousBoaHbIX, Teopema Mopepa.

[IpuHUIMNI MaKCUMyMa MOIYJISL.



27.

CXoaMMOCTh U paBHOMEpPHAsi CXOJMMOCTh (DyHKIMOHATBHBIX pAa0B. CBOMCTBAa pABHOMEPHO
cXosIuMXcs pAloB, Ipu3HaK BeliepmTpacca.

28. [lepBas Teopema Beiiepmtpacca.

29. Bropas Teopema BeliepmTpacca.

30. Crenennsle psnpl. Teopema Abens. Paanyc cXomuMOCTH CTENIEHHOTO psija.

31. Ipusnak Komm cxomumoctu yrcioBoro psjga. @opmyna Komm — Axamapa.

32. Teopema Toitnopa.

33. HepasenctBa Komm u reopema JInyBusuis.

34. BHyTpeHHsIs TeopeMa eIMHCTBEHHOCTH LTSI TOJIOMOPQHBIX (PYHKITHI.

35. Hynu ronomopdnoi pyHKINM.

36. Psin Jlopana. Teopema Jlopana.

37. Teopema 00 eIMHCTBEHHOCTH pa3iokeHus B psja Jlopana, HepaBeHcTBa Komm st
K03(h(HULIUEHTOB.

38. Knaccudukarus H30JMpOBAHHBIX 0COOBIX TOUYEK, KPUTEPHA YCTPAHUMOCTH 0COO0H TOUKH.

39. Tomrocs! ronoMophHON GYHKITHH, TIOPSIIOK MOJIIOCA, CBSI3b MEXKTY HYJISIMHU H TTOJIFOCAMH.

40. Teopema Coxonkoro — Beitepmrpacca.

41. llenbie u MepoMopduble pyHkuuu. [IpencraBiaenre mepoMoppHON QyHKIINH, UMEIOIIEN
KOHEYHOE YHCJIO MOJIFOCOB.

42. Beryetsl. BeipaxkeHue BbrdeTa yepe3 koddduimert pasnoxxkenus B psin Jlopana. Berancnenne
BBIYETA B CITydae TOJIOCOB Pa3HON KPAaTHOCTH.

43. Teopema Komn o BeIyeTax.

44. Bpruet B 6eckoHeyHOCTH. Teopema 0 OJTHOM CyMMe BBIYETOB.

45. Jlemma JXXopaaHa u ee pUMEHEHHE.

46. BrruucneHue HeCOOCTBEHHBIX HHTETPAJIOB C TIOMOIIIBIO BHIYETOB.

47. HecoOCTBEHHBII MHTETPaJl B CMbICIIE TIaBHOTO 3HaYeHUsI. Bblunciienus B ciydae IpoCThIX
noJirocoB. [Ipumep.

48. JlorapudmMudeckuii BEIYET B HYJISX U MTOJIOCaX. Teopema o MOJTHOU CyMMe
orapu(pMUIECKuX BBIYETOB (DYHKIIMH, MEPOMOPGHOI B 00JIaCTH.

49. [IpuHIIUI apTyMEHTA.

50. Teopema Pyiire 1 ocHOBHast TeopeMa aiareopsl.

51. Ilpunnun coxpaHeHus 00IacTH.

52. JlocTaTo4yHOE YCIIOBHE JIOKATHHON OJJHOJUCTHOCTH U HEOOXOAUMOE YCIOBHUE OJHOTUCTHOCTH
rosjoMop¢pHO QyHKIHH.

53. AHATUTHUYECKUH DJIEMEHT, aHATUTUYECKOE MTPOI0JDKEHUE 110 1enu obnactell. Kanonnveckuii
AQHAIUTUYECKUI AJIEMEHT, AaHAJTUTUYECKOE MPOJIOJIKEHHE 110 KPUBOI.

54. TloHaTre NOTHOW aHATUTUYECKOHN (PYHKIIMHU, BETBb NOJTHOW aHATUTUYECKON QYyHKIUHY,
TeopeMa 0 MoHoApoMuH (hopMyaupoBKa). PuMaHOBa MOBEPXHOCTD MOJHOW aHATUTHYECKOMN
GyHKIHH.

55. [IpuHIUIT HETPEPHIBHOCTH.

56. [Tpuniun cummetpun Pumana-IlIBapia.

57. KonpopmMHO 5KBUBaJIICHTHBIE 001acTH Ha IIocKkocTh. Teopema Pumana (popmynupoka).
CooTBeTcTBHE TpaHUL] IPU KOHPOPMHOM OTOOPAKECHHH.

58. [IpuHLMT B3aUMHO-0/THO3HAYHOT'O COOTBETCTBHSL.

59. OToOpaxkeHne BepxXHel MOJIYIIOCKOCTH Ha MHOTOyroibHUK. @opmyna Kpucroddens-
[IBapua.

Kpurtepun oneHuBaHus pe3yabTaToB 00y4eHHUS
Oyenxa Kpumepuu oyenueanus no sxzameny

Buicokuii yposens | OUEHKY «OMIUUHOY 3ACTydcusaem cmyoeHm, 0C80USUIUL 3HAHUS,
«5» VMeHUsl, KOMReMeHYuu U meopemudecKutl mamepuan ez npobenos;

8bINOTHUBUUULL BCE 3A0ANUL, NPEOYCMOMPEHHbIE YYeOHbIM NIAHOM HA




(omauuno) 8bICOKOM KA4eCMEEeHHOM YPOGHe, NPAKMU4ecKue Ha8blKu
npogheccuoHaIbHO20 NPUMEHEHUSI OCEOEHHBIX 3HAHUL CHOPMUPOBAHDL.

Cpe()Huﬁ YPOBEHb | OYEHKY «XOpOUuLo» 3acuyacusaem cmyc)eHm, npakmu4ecKu nojiHocnibro
«4» 0C80UBULULL SHAHUA, YMEHUA, KOMNnemeHyuu u meopemuuecmnl
mamepuai, ylt€6Hbl€ 3a0aHUs He OYECHEHblL MAKCUMAIbHbIM HYUCTIOM

(xopouwto)
0ann08, 8 0CHOBHOM ChOpMUPOBAT NPAKMUYECKUE HABBIKU.
Ilopoeoswiii OYEHKY «VO0BIIeMBOPUMENLHOY 3ACTYHCUBAEN CIYOEHM, YACTUYHO C
Ypogensb «3» npobenamu 0Cc8OUSUIUL SHAHUSA, YMEHUS, KOMNemeHYuU U
(vOosniemgopume | meopemuyecKuti Mamepuai, MHo2ue yueonvie 3a0anus 1uoo ne
JIbHO) BbINOIHUI, TUOO OHU OYEHEeHbl YUCIOM OANLI08 DIUSKUM K MUHUMATIbHOMY,
HEKomopvle NPAKmu4eckKue HA8blKU He CHOPMUPOBAHb.
Munumanvhwiii OYEHKY «HeYO0B81emMEOPUMENbHOY 3ACTYHCUBAEN CIYOEHN, He
VPOBeHb «2» 0CBOUBULL BHAHUSL, YMEHUsL, KOMNEeMeHYUU U MeopemuyecKull

(HeyOosnemeopu | mamepuai, yueOHvie 3a0anus He 8bINOIHUNL, NPAKMUYECKUE HABbIKU He
mevHo) cghopmuposatnwi.

Kpurepun onieHnBaHus 1o 3a4ery:

«3aUTEHOY»: CTYJCHT BJIJICET TEOPETUUECKUMH 3HAHUSMHU M0 JAaHHOMY pa3Jeiy, 3HaeT OCHOBHBIE
(bopMyIIbl, TOMYCKAaeT HE3HAUUTEIbHbIEC OIINOKHU; CTYACHT YMEET MPaBUIbHO OOBICHATH
M3JI0’KEHHBIN B Kypce MaTepHall, WUTIOCTPUPYSI €T0 IpUMepamu.

«HE 3a4TE€HO»: MaTepHall HE YCBOEH WJIM YCBOEH YaCTHYHO, CTYJCHT 3aTPyIHSAETCS IPUBECTU
MIPUMEPHI 110 OCHOBHBIM MOHITHM Kypca, I0BOJIbHO OTPaHUYEHHBII 00beM U3y4EeHHOTO
Marepuana.

OueHouHbIE CpelncTBAa Ui WHBAIMAOB W JIMII C OTPAaHWYCHHBIMH BO3MOKHOCTSIMHU
3JI0POBBS BEIOMPAIOTCS C YIETOM UX MHUBHIYATBHBIX TICUXO(PH3MUECKUX 0COOCHHOCTEHA.

— IIpY HEOOXOAMMOCTH MHBAJIUAAM H JIMIIaM C OTPaHMYCHHBIMU BO3MOXKHOCTSIMH 37I0POBbSI
NPEIOCTaBISACTCS JONOJIHUTEIIBHOE BPEeMs I OATOTOBKH OTBETA HA SK3aMEHE;

— IIpY MIPOBE/ICHUH TIPOIEYPHl OLIEHMUBAHUS PE3yIbTATOB 00YYEHHS WHBAIHIOB H JIUI] C
OTPaHMYCHHBIMH BO3MOXXHOCTSIMHU 30POBbS ITPEIyCMaTPUBAETCSI MCIOJIb30BAHHE TEXHHYECKUX
CPEICTB, HEOOXOJUMBIX UM B CBSI3M C X HHMBU/yaIbHBIMUA OCOOCHHOCTSIMH;

— TIpH HEOOXOAUMOCTH ISl O0YYAIOIIUXCS C OTPAaHMYCHHBIMU BO3MOKHOCTSMU 37I0POBbSI
U WHBAIMJOB TPOLEAYpa OICHUBAHMSA pPE3YJAbTaTOB OOy4YEHUS 10 JAUCIHUIUIMHE MOXKET
MIPOBOJIUTHCS B HECKOJIBKO JTAroB.

[Ipouenypa oleHUBaHUS PE3yJIbTAaTOB OOYyYeHHMsS WHBAIMJOB U JIMI[ C OTPaHMYCHHBIMU
BO3MOJKHOCTSIMH 3I0pPOBbSl 10 JAUCHUIUIMHE (MOIYNIO) MpeaycCMaTpUBAET IpPelOoCTaBICHHUE
uHbopmanuu B (GOpMax, aJalNTUPOBAHHBIX K OTPAHWYEHUSM HUX 3J0POBbS U BOCIPHUITHSA
UH(pOpMAaIIUHU:

Jist U1 ¢ HapyIIEHUSIMU 3pEHUs:

— B [I€YaTHOU (OpMe yBETHMUEHHBIM MIPU(TOM,

— B (hopMe 3IEKTPOHHOTO JOKYMEHTA.

JUist a1 ¢ HapyIIeHUsIMU CITyXa:

— B [le4aTHOHU popme,

— B (hopMe AIIeKTPOHHOT O IOKyMEHTA.



Jlist man ¢ HapyleHussMU OIIOPHO-/IBUTaTEIbHOTO alllapara:

— B meyaTHoi hopme,

— B (hOpMeE IIEKTPOHHOTO JTOKYMEHTA.

I[aHHBIfI NEpCUYCHb MOXKCET 6BITB KOHKPCTHU3UPOBAH B 3aBUCUMOCTU OT KOHTHHI'CHTA
00yJaromuxcs.

5. llepevenn y4eOHOIM JINTEPATYpPbl, HH(POPMALMOHHBIX PECYPCOB U TEXHOJIOT Uil

5.1. YueOHas iuteparypa

1. Ipuanos, U. 1. Beenenue B Teopuio QyHKINH KOMIUIEKCHOTO MEPEMEHHOTO: YIEOHHK

/ W. . IpuBamoB. — 15-¢ m3x., crep. — Cankr-IletepOypr: Jlans, 2021. — 432 ¢. —
ISBN 978-5-8114-0913-6. — Tekcrt: anekTpoHHBIH // JlaHb: 3IIeKTPOHHO-OHOINOTEYHAS
cucrema. — URL: https://e.lanbook.com/book/167779

2. BonkoBeickuii, JI. WM. COopHHK 3ama4 1O TEOPUH (PYHKIHHA KOMIUIEKCHOTO
nepemeHHoro: yueonoe nocobue / JI. Y. BonkoBeickuid, I'. JI. JIynn, U. I'. ApamanoBud.

— 4-¢ w3, mepepad. — Mocksa: ®PU3MATIINT, 2006. — 312 c. — ISBN 5-9221-0264-

8. — Tekcr: anekrponnslit // Jlaup: smexkTpoHHO-OMONMOTeYHass cucrema. — URL:
https://e.lanbook.com/book/2763

3. abynun, M. U. Teopust GpyHKIHMI KOMIIJIEKCHOTO MEPEMEHHOT0: yueOHOoe rmocodue /
M. N. llla6ynun, FO. B. CunopoB. — 5-e¢ m31. — Mocksa: Jlabopartopus 3HaHwmiA, 2020.

— 303 ¢. — ISBN 978-5-00101-916-9. — TexkcT: a1ekTpoHHBIH // JIaHb: 3IEKTPOHHO-
oubmmoreunas cucrema. — URL: https://e.lanbook.com/book/151505

5.2. llepuoauyeckue u3IaHus:

1) Bectauk MI'Y. Cepusi: Matematuka. MexaHuka;
2) Becrtauk CIIOI'Y. Cepus: Maremarnka. Mexanuka. ACTpOHOMUS;
3) UWzeectus BY3oB. Cepusi: MaTemaTuka,

~

)
)
)
) Useectus PAH (mo 1993 r. Ussectus AH CCCP) Cepust: MaTemaTuueckas;
) Maremaruka. PedeparuBusiii sxypaan. BUHUTU;
)
)
)
)

(&3]

MareMaTHYECKUE 3aMETKH;
Marematuueckuii COOPHHK.
Basel nanuasix komnanuu «Mcr Beroy http://dlib.eastview.com
Onekrponnas oudmmoreka GREBENNIKON.RU https://grebennikon.ru/
(mepeurcneHHble U3AaHUs XpaHarcs B ponae onbdmuorexku Kyol'Y)

6
7
8
9

5.3. UHTepHeT-pecypchl, B TOM 4HcJie COBpeMeHHbIe NpodeccnoHanbHble 0a3bl
JAHHBIX U I/IH(l)OpMaIII/IOHHbIe ClIpaBOYHbIC CUCTEMbI

JIeKTPOHHO-0u0ImoTeuHbIe cucrembl (IBC):

1. DBC «lOPAWT» https://urait.ru/

2. 9bC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» www.biblioclub.ru

3. OBC «BOOK.ru» https://www.book.ru

4. DBC «ZNANIUM.COM>» www.znanium.com

5. OBC «JIAHb» https://e.lanbook.com

IIpodeccuonanbubie 6a3b1 JAHHBIX:

Web of Science (WoS) http://webofscience.com/

Scopus http://www.scopus.com/

ScienceDirect www.sciencedirect.com

Kypuanst uzgarenscrsa Wiley https://onlinelibrary.wiley.com/
Hayunast snexrponnas 6ubmuorexa (H2b) http://www.elibrary.ru/

akrcwpn=
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6. IlomHOTEKCTOBBIE apXMBBI BEAYIIUX 3allaJHbIX HAYYHBIX )KYpPHAIOB Ha Poccuiickoi
wiardpopme HayuHbix xkypHamoB HOMKOH http://archive.neicon.ru
7. HamnmonanpHas 3JIeKTpOHHAS] OMOIHOTEKA (HOCTYN K DIEKTPOHHON OMOIHOTEKE
nuccepraiuii Poccuiickoit rocynapcrsennoi ounbmmotexu (PI'B) https://rusneb.ru/
8. TIlpesumentckas 6ubaroreka um. b.H. Enbiiuna https://www.prlib.ru/
9. DOnexrponnas koyueknus Okchopackoro Poccuiickoro @onma
https://ebookcentral.proquest.com/lib/kubanstate/home.action
10. Springer Journals https://link.springer.com/
11. Nature Journals https://www.nature.com/siteindex/index.html
12. Springer Nature Protocols and Methods
https://experiments.springernature.com/sources/springer-protocols
13. Springer Materials http://materials.springer.com/
14. zbMath https://zbmath.org/
15. Nano Database https://nano.nature.com/
16. Springer eBooks:_https://link.springer.com/
17. "Jlextopuym TB" http://www.lektorium.tv/
18. YuuBepcuretckas uHpopmanmonnas cuctema POCCUSA http://uisrussia.msu.ru

Pecypchbl cBOGOIHOTO A0CTYHA:

1. AwmepuKkaHCKas maTeHTHas 0a3a maHHbIX http://www.uspto.gov/patft/

2. TlomHble TEKCTHI KaHAACKUX auccepTanuii http://www.nlc-bnc.ca/thesescanada/

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

4. MuHHUCTEpPCTBO HAyKH U BbIcIero oopazoBanus Poccuiickoit denepannu
https://www.minobrnauki.gov.ru/;

5. ®dexaepansHbiii mopTan "Poccuiickoe odpazosanue http://www.edu.ru/;

6. HNudopmanmonnas cucrema "EnnHoe 0KHO 10CTymna kK 00pa3oBaTelbHBIM pecypcam
http://window.edu.ru/;

7. Enwnas xosekius mudpoBbIX 00pa3oBaTelbHBIX pecypcoB hitp://school-
collection.edu.ru/ .

8. denepanbHbIil HEeHTP HHGOPMALIMOHHO-00Pa30BaTEIbHBIX PECYPCOB
(http://fcior.edu.ru/);

9. IlIpoext ['ocygapCTBEHHOTO UHCTUTYTA pyccKoro si3bika uMeHu A.C. [lymkuna
"O6paszoBanue Ha pycckom" https://pushkininstitute.ru/;

10. CmpaBouHo-uH(OpMaIHOHHBIH mopTain "Pycckuit s3eik" hitp://gramota.ru/;

11. Cnyxba TeMaTHYeCKHMX TOJIKOBBIX ciaoBapeit http://www.glossary.ru/;

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

13. OOpazoBarenbHblil moprain "Yueba" http://www.ucheba.com/;

14. 3akonomnpoekT "O06 obpa3zoBanuu B Poccuiickoit @enepaunu". Bonpocs U OTBETHI
http://xn--273--84d1f.xn--plai/voprosy_i_otvety

CoOcTBeHHBIC JIEKTPOHHBbIEC 00pa3oBaTe/ibHbIe U HH(POPMALHMOHHBIE PeCypPChI

KyoI'y:

1. Cpena MoayJibHOTO TUHAMUYeckoro ooyuenwus http://moodle.kubsu.ru

2. ba3a yueOHBIX IUIaHOB, y4eOHO-METOIMYECKUX KOMIUIEKCOB, MMyOIMKaluii 1
koHpepennwmii http://mschool.kubsu.ru/

3. bubnnorexa nHpOpMaLMOHHBIX pecypcoB Kadeapbl HHPOPMAIMOHHBIX
oOpasoBatenbHBIX TexHoyorui http://mschool.kubsu.ru;

4. DnextpoHHbIH apxuB gokymenToB Kyol'VY http://docspace.kubsu.ru/

5. DnekTpoHHbIE 00pa3oBaTeibHble pecypchl Kadeapbl HHPOPMALMOHHBIX CHCTEM U
TexHoJsioruit B oopazoBanuu KyOI'Y u HayuHo-merouueckoro xxypuaia "IHIKOJIBHBIE I'ObI"
http://icdau.kubsu.ru/
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MeTtoanyeckue yKazaHus 1Jisl 00y4alOIUXCSH 110 OCBOEHHIO TUCHUIIMHBI (MOIYJI1)

[lo xypcy mnpeaycCMOTpEHO MNpOBEACHUE JIEKIMOHHBIX 3aHATUM, HAa KOTOPBIX JAeTCs
OCHOBHOHM CHCTEMaTH3UPOBAaHHBIM MaTepual W MOJHUMAIOTCS MPOOJIEMHBIE BOIIPOCHI;
MPAKTUYECKUX 3aHATUH, HAa KOTOPBIX LIMPOKO HCIOJNB3YIOTCS AKTUBHBIE M WHTEPAKTUBHBIC
o0Opa3oBaTelbHbIE TEXHOJIOTHH; JIA00OPATOPHBIX, B IPOIIECCE MPOBEICHHUS KOTOPBIX 00yJaonIrecs
0TpabaThIBAIOT HABBIKU PEIICHUSI KOHKPETHBIX HAYYHBIX 3a/1a4.

BaxHeWmMu  COCTAaBISIONIMMU  Kypca SIBIIIIOTCA TaKUE BUIbl  3aHATHH, Kak
camMocCTosiTeNIbHasg paboTa CTYIEHTOB, Takas Kak pa30op Jekuuid, paboTa ¢ JUTEpaTypoi,
OTpabOTKa HABBIKOB pEIICHUS MPAKTUYCCKUX 3aJad4, IMOATrOTOBKa pedepara. B mpormecce
CaMOCTOSITENIbHOM  paboThl  OOy4YalOLIMMHUCA AKTUBHO HCHOJB3YIOTCS HMH(DOPMAIMOHHBIE
CIPaBOYHBIE CUCTEMBI.

Texyiuit KOHTPOJIb OCYIIECTBIIECTCS MPENoiaBaTesieM, BEAYIIUM IPaKTUYECKUE 3aHATUS
Ha OCHOBE JIMCKYCCHM CO CTyJEHTaMH, Jalolledl MNpeicTaBlieHHe O AMHAMHUKE pOCTa 3HAHUU
CTYACHTOB M MX HAay4yHOM MOTEHIMale; y4eTa aKTUBHOCTH CTYJEHTAa Ha 3aHATUSX U OLEHKE
BBICTYIUIEHHs 00ydYaromierocsi mpu Mu3jokeHuu pedepara. KoHTposib Takke OCYIECTBISETCS
MyTeM MPOBEACHUSI KOHTPOJIbHBIX paboT. ITOroBbIil KOHTPOJIb OCYIIECTBIISIETCS B popMe 3adeTa
B 4 cemecTpe U dK3aMeHa — B 5.

B ocBoeHMM AMCIUTUTMHBI WHBAJIHIAMH U JIMIIAMH C OTPAaHUYCHHBIMH BO3MOKHOCTSIMHU
310pOBbsl OOJIBIIIOE 3HAYEHUE HUMEET WHIUBUIyalbHas yueOHas paboTa (KOHCYJIbTallMU) —
JIOTIOJTHUTEIBHOE PA3bsICHEHHE Y4eOHOTO MaTepHara.

WupuBuayanbHble  KOHCYNBTAIlMM 10  TPEAMETY SBISIOTCS BaKHBIM  (DaKTOPOM,
CHOCOOCTBYIOUIUM MHAWBUyaTN3aluU O0y4eHHs] U YCTaHOBJIEHUIO BOCIIMTATEIBHOIO KOHTAKTA
MEXJly TMpernojaBareleM M OOydarollMMCA MHBAJIMIOM WIM JIMIOM C OIPaHUYCHHBIMU
BO3MO’KHOCTSIMH 3/I0POBBSI.

7. MaTepuajibHO-TEXHHYECKO0€E 0O0ecneuyeHue Mo JUCHunInHe (MoayJiio)

HanmeHoBaHue crieruabHBIX OCHaIIEHHOCTh CTHELHAIBHBIX [TepeueHb JINIEH3NOHHOTO
TIOMEILEHUI MOMEILEHUI MPOrpaMMHOT0 00eCTIeYEeHHS

VueGHbIe ayIUTOPUH st | MeGenb: yueOHas meGenb Microsoft Windows
MPOBEICHUS 3aHATHI JIEKIHOHHOTO | TexHWJecKne cpencTBa o0yIeHuUS: Microsoft Office Professional Plus
THIIA 9KpaH, MPOEKTOP, KOMIIBIOTEP
Y4eOHbIE ayIUTOpUHU g | Mebenb: yaeOHas mebenb
MIPOBEECHUS 3aHATHI
CEMHMHAPCKOr0 THIA, TPYNIOBBIX H
WHIMBUIYAIbHBIX KOHCY/IbTALlUH,
TEKYILETo KOHTPOJIS u
MIPOMEXYTOUHOM aTTECTALIMHI

[[J'Iﬂ CaMOCTOSITEIIbHOM pa6OTBI 06yqa101unxc;1 NpeaAyCMOTPCHLBL INOMCIICHUA,
YKOMIIJICKTOBAHHBIC CHGHI/IaJII/I?»I/IpOBaHHOﬁ Me6eHLIO, OCHAallICHHBIC KOMHBI-OTGpHOﬁ TEXHUKOM C
BO3MOXXHOCTBIO ITIOJKIOUYCHHUA K CCTU ((I/IHTepHeT» u obecrnieyeHHeEM AOCTYIIa B DJICKTPOHHYIO
PIH(I)OpMaI_[I/IOHHO'O6paSOBaTeJ'ILHy10 Cpeay YHUBCPCUTCETA.

HaumeHnoBaHue moMereHu s OCHAIIIEHHOCTD TTOMEIEHNH [T [lepeueHp NHULIEH3UOHHOTO
CaMOCTOSITETTFHON paOOTHI CaMOCTOSITENTFHON paboTHI MIPOTPaMMHOT0 00ECTICIEHUS
00yJaromuxcs o0yJaroImmxcs

[Homemenne s camocTosTebHON | Mebens: yaeOHas MeOenb
pabotel oOydatommxcst (quTanbHelid | KoMIumekT — crienuann3upoBaHHOMN

3an Hayunoii Onbmmorexm) MeOeNn: KOMITBIOTEPHBIE CTOMBI
Ob6opynoBanue: KOMITBIOTEpHAS
TEXHUKa C TOAKIIOYEHHUEM K
“H(pOpPMAINOHHO-

KOMMyHHKaIII/IOHHOﬁ CETHU




«HTepHeT™» WM
3IEKTPOHHYIO

JOCTYIIOM B
MH(OpMaIMOHHO-
00pa3oBaTeIbHYI0 cpeny
00pa3oBaTesbHON  OpraHH3al|y,
BeO-KaMephl, KOMMYHHUKALIIOHHOE
o0opynoBaHHe, OOECIICUHBAIOIICE
JOCTym K  CeTH  HHTEpHET
(mpoBOIHOE COEMHEHHE U
OecIpOBOTHOE COCTUHEHHUE TI0
texHonorun Wi-Fi)

IToMenienne UIst CaMOCTOSATENBEHON
paboTsl 00yJaromumXxcs

Meoenb: yueOHas MeOeITh
KoMmmnekr  cnenuanu3upoBaHHON
MeOeH: KOMITBIOTEPHBIC CTOJIBI
O6opynoBanue: KOMITBIOTEPHAST
TEXHUKAa C TMONKIIOYCHHEM K
nH(pOpMaLMOHHO-
KOMM YHHKAIIHOHHOM
«HTepHeT» WM
3JIEKTPOHHYIO

ceTu
JOCTYIIOM B
nH(pOpMaLIMOHHO-
00pa3oBaTeIbHYIO cpeny
00pa3oBaTeNIbHON  OpTraHM3aLlUH,
BeO-KaMepbl, KOMMYHUKAIIMOHHOE
obopynoBanue, oOecreunBaromee
JIOCTYII K CeTH MHTEPHET
(mpoBoHOE COEIMHEHNE "
0OecrpoBOIHOE  COETUHEHHE  TIO
texnonorun Wi-Fi)
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