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Pab6ouas mporpamma aucrmuinHe 51.0.18 KommnekcHsIi aHAI3 cocTaBlIeHa B
COOTBETCTBHI C (eiepaTbHBIM TOCY/IapCTBEHHBIM 00pa30BaTeIbHBIM CTaH/IapTOM
BEIcIero oopazoBanua (PI'OC BO) mo HanpaBiIeHUIO ITOJATOTOBKH /
criermnanbHOCTH 01.05.01 dyHIameHTaTbHAA MaTeMaTHKA 1 MEXaHUKA

IIporpammy cocTaBum:
Magponu H H., nouent, kaganaar ¢uz.-Mar. Hayk %

Pa6ouas nmporpamma aucrmuinssl 51.0.18 KomnekcHsbIi aHanmns yTBep)kacHa Ha
3acelaHnN Kaeapsl Teopun (QpyHKIIIT

rmpoTokod Ne 9 «12y» anpens 2022 1. T
3asexyrommuii kadenpoit [omydo M. B. —H—

VYTBepxAeHa Ha 3acelaHnn yueOHO-MeTOAIecKoll KoMUCCHN (aKyIbTeTa
MaTEMAaTHKU 11 KOMIIBIOTEPHEIX HayK

mmpoTokoT Ne 5 «5» mas 2022 r.
IIpencenarenms YMK ¢dakynprera/macturyTta [lImamsko C. 1. {-ﬂy ]

PerienzeHTrI:

®omenko Cepreii IBaHoBI4, KaH/. (DU3. - MaT. HayK,
CTapIINii HAYUHBII COTPYIHUK T1a00paTOPUN BOTHOBBIX IIPOIIECCOB

Jleneryxux Muxann Bukroposud,
npencenarens mpasiaeHns KIIK «Kyb6anckmit kanuram



1 Heau u 3212494 U3yYeHUs1 AUCHHUILIMHBI (MOTYJIs1)

1.1 ean ocBoeHusi AMcHUMIVIMHBI «KOMIJIEKCHBIH AHAJIM3» SBISETCA OCBOEHHE
CTYACHTAMHU TCOPETUYCCKUX OCHOB U HAYYHOTI'O 06OCHOBaHI/I$I OCHOBOIIOJIararomux TOHATUN TCOpUHU
CI)yHKI_II/Iﬁ KOMIIJICKCHOTO IMEPEMCHHOTO U METOAOB MPAKTUYCCKOTO MX HCIOJb30BaHUA, OBJIACHUC
CHCTEMOH MaTeMaTH4YeCKUX 3HaHUH, YMEHUA H HaBBIKOB, OOCCICUMBAIOIINX pPAa3BHTHE
yHI/IBCpcaﬂBHLIX KOMHGTGHHI/Iﬁ CTy[[eHTOB.

1.2 3apaun JUCHUNINHDL.

— 0000INTh W CHUCTEMATH3UPOBATh 3HAHMS O CBOWCTBAX M OCOOEHHOCTSX TOIOMOPQHBIX
(aHanuTHuecknx) QYHKUMH, WX aHATUTHYECKOM IMPOAOJDKCHUH, Psax roloMopdHBIX QyHKIUH,
Teopur uHTerpaia Komm, rapMoHndecKux QyHKIMIX, TEOMETPUIECKUX IPUHINIAX KOH(GOPMHBIX
0TOOpaXeHNH M BOBMOXKHOCTSIX PUMEHEHHH dTHX 3HAHUI;

chopMHpOBaT, HABBIKA ITOCTPOSHUS KOH(MOPMHBIX OTOOpaXEHWUH C  ITOMOIIBIO
JNIEMEHTAPHBIX (QYHKIOMH W TPUMEHEHHsS MPUHIWIA CHUMMETPUH, OIpElelieHHs XapakTepa
ocoOeHHOCTeW (YHKIMHM, MPUMEHEHUS TEOPUM BBIUETOB K BBIYHCICHHIO HEKOTOPBIX THIIOB
OMPEACIICHHBIX HHTETPAJIOB.

— HAY4YUTb ONPUMEHATH METO/IbI KOMIIJICKCHOI'O aHaJIn3a JJId PEIICHUA ITPUKIaJHBIX 3a1a4.

1.3 MecTo qucuunjinHbl (MOAYJs) B CTPYKTYype 00pa3oBaTe/ibHOI NPOrpaMMbl
JucnumnmHa «KoMIUIEKCHBIA aHanu3» OTHOCHUTCA K 00s3aTeiabHOM dYacTu biooka 1

"ucuummuael (Momynn)" ydeOHOro TwiaHa. B cooTBercTBuM ¢ pabodnM y4eOHBIM ILIAHOM
HarnpasieHus 01.05.01 «DyngamenTanpHas MaTeMaTHKA M MEXaHUKay JUCIUIUIMHA U3YYaeTCsl Ha
2 u 3 xypcax B 4 u 5 ceMecTpax 1o o4Hoi ¢popme o0ydeHus. Bua npoMexyToUHOH aTTecTaluu:
3a4eT, SK3aMeH.

3HaHMs, IIOJyYEHHbIE B O3TOM KypCE, HCIOJB3YIOTCS B MaTEMaTHYECKOM aHAJU3e,

(YHKIIMOHATTFHOM aHanu3e, AudQepeHrarbHoi TeOMETPHH U TOTIONIOTHH, AU depeHnnanbHbIX
YPaBHEHHSX, YPABHEHHUSAX MaTeMaTUIECKON (PU3UKH, TEOPUU YHCEIN, METOIaX ONITUMH3AINHU H JIP.
Craymarenu TOIDKHBI BIAJETh MaTeMaTHUYECKUMH 3HAHMSAMH B paMKax pasJelioB MPOTPaMMBbI
y4eOHOTo Kypca 110 MaTeMaTHIeCKOMY aHaJIn3y.

1.4 TlepeyeHb MIAHMPYEMbIX Pe3yJbTATOB O0y4YeHHs MO AMCHUIJIMHE (MOIYJIIO),

COOTHECCHHBLIX C IVNIAHUPYEMBIMHU PE3yJbTaTaMHU OCBOCHUSA 06pa30BaTeJ’IbH0ﬁ MporpaMmmbIl

WN3yyenne paHHOW yueOHOW AMCHMIUIMHBI HampaBlieHO Ha (GOpMHUpOBaHUE

y

00yYaroIUXCs CIEAYIOMNX KOMITETEHIIUMN:

KOZ[ 1 HAMMCHOBAHUC I/IH)II/IKaTOpa*
JOCTHIKCHUA KOMIICTCHIIMHN

P€3yJ'H>TaTI>I O6y‘I€HI/IH 0 AUCIUIIIINHE

OIIK-1 CnocodeH HaxoauThb, ¢opmyJupoBa
¢dyHaaMeHTAJIbHONH MaTEeMATUKH U MEXaHUKHU

Th U peliaTh aKTyaJdbHble M 3HAYMMble NPOGJIEeMbI

NOIIK-1.2. OcyuiecTBisieT BbIOOpD METOJ0B
petenus 3a1a4 QyHIaMEHTAIBHON MaTeMaTHKH

3HaeT OCHOBHBIC TOHATHS W TEOPEMBI KOMIUIEKCHOTO
aHaJM3a, U CIOCOObI UX MPUMEHEHHS B APYTUX 00JacTsIX
3HAHUU

VMeer WUCIOIB30BAaTh 3HAHUE OCHOB KOMIUIEKCHOTO
aHajiu3a Jjid mepeBoaa I/IH(l)OpMaHI/II/I C CCTCCTBCHHOI'O
SA3bIKa Ha A3bIK MaTCMaTUKU W 06paTHO; MPpUMCHATH
TCOPCTUUYCCKUEC 3HAHHA IO KOMIUICKCHOMY aHaliu3y B
OINMCAaHWUM IMPOLECCOB U SIBJICHUI B MCXaHUKE.

Bna,ueeT HaBbIKaMH  MPAKTUYCCKOI'O  HCIIOJb30BAHUSA
METOAOB UM PE3YJbTATOB KOMIUICKCHOI'O aHalIn3a IMpu
PCHICHUHA pa3/IMYHbIX 3a4a4.

NMPHUKJIATHOH MATEMATHKHU

IIK-1 Cnocoben ¢opMyInpoBaTh U pemiaTh aKTyaJbHble U 3HAYNMbIE 32124l (yHIAMEHTATbHON U

UIIK-1.3. CamocrosATensHO KOPPEKTHO
pemraer CTaHIapTHBIE 331491

u

3HaeT (OPMYIHMPOBKH H [I0KA3aTeIbCTBA YTBEPIKICHHUN
TEOpUH (YHKIMA KOMIUIEKCHOTO aHain3a, METOHBl HX
JI0Ka3aTelIbCTRa.

(hyHITaMEeHTaIbHON M MPUKIAAHONH MaTeMaTHKH




Kox v HamMeHOBaHUE WHAMKATOpa™ Pe3ynbraTel 00y4eHNUS IO TUCIUTIIIHE
JOCTIKEHUS] KOMIICTCHITHH

YMeer CTaBUTh ITIO3HABaTeNbHBIE e y4eOHOU

JIeATENbHOCTH;  OCYILECTBJISITH ~ CAMOKOHTPOIb  H
CaMOOIIEHKY CBOMX Y4Y€OHBIX IOCTHKCHHMH; NPUMEHSThH
HaBBIKU BJIaJICHUS UKT, IIPOEKTHOMI u

HCCHeZ[OBaTeHBCKOﬁ JACATCIbHOCTBIO B mpouecce
N3Yy4YCHU KOMIIJICKCHOT'O aHaJIn3a.

Bﬂaz[eeT anmnmapaTtoM KOMIUIEKCHOT'O aHajln3a, METOAaMHu
NPUMEHECHHUS JTOr0 ammapara K peUIICHUIO 3a1ad,;
HaBbIKaMH HCCHGHOB&TGHLCKOﬁ u HpOGKTHOI;‘I
JACATCIIBbHOCTH.

PesynbraTel 00yueHUs] TO IUCIMIUIMHE JOCTUTAIOTCS B paMKaxX OCYIIECTBICHHS BCEX
BU/IOB KOHTAKTHOM M CaMOCTOSITEIbHOM pabOThI 00YyYaIOIINXCSl B COOTBETCTBHU C YTBEPKACHHBIM
y4eOHBIM IIJIAHOM.

WHnukaTopsl  DOCTH)KEHUSI KOMIICTCHIMH  CUUTAIOTCS  C(OPMUPOBAHHBIMH  IIPU
JOCTHKEHUH COOTBETCTBYIOIINX UM PE3yJIbTaTOB O0YUYCHHS.

2. CTpyKTypa U cojiep:KaHue TUCIUITIHHbI

2.1 Pacnpenesienne TPyA0EéMKOCTH IMCIUILJIMHBI 110 BUAaM padoT

OOmiast TpyJ0EMKOCTh JUCHHUIUIMHBI cocTaBisier 6 3aueTHbiX eaunul] (216 dvacoB), ux
acrpe/ie]ICHUE 110 BUIaM paboT MPEJICTaBJICHO B Ta0IHIe

Bunsr pabor Bcero Dopma 00yueHHs
4acoB OYHO- 3a04Hast
OYHasI
3a0uHast
4 5 - -

ceMecTp ceMecTp CeMecTp Kypc

(gacsr) (gacer) (gackl) (gacsr)
KonTakTHasi pa6oTa, B TOM YncJe: 120,5 50,2 70,3
AyauTopHBbIe 3aHATHS (BCEro): 116 48 68
3aHSTHS JISKIIMOHHOTO THIIa 50 16 34
J1a00paTOPHBIC 3aHATHUS 66 32 34

MMPAKTUYCCKHUEC 3aHATUA
CCMUHAPCKHUEC 3aHATUA

HNuas koHTaKTHas padoTa: 45 2,2 2,3
KonTpoinbs camocTosiTensHON paboTh 4 5 2

(KCP)

[Tpomexytounas arrecraims (MKP) 0,5 0,2 0,3
CamocrosiTenbHast padoTa, B TOM 418 21.8 20
qucie:

Camocmosmenvroe uzyueHue pazoenos,
camonodzomoska (npopabomxa u
nogmopeHue NeKYUoHHO20 Mamepuana u
Mamepuana y4eOHUKO8 U y4eOHbIX

nocobutl, no02omoeKa K 1a60pamopHuim U 298 218 38
NPAKMUYECKUM 3AHAMUAM, KOJIOKGUYMAM

um.o.)
IToaroTroBka Kk TeKyeMy KOHTPOIIO
Kourtpoisb: 35,7 35,7
IToaroroBka Kk sK3aMeHy 37,7 37,7
O6man qgac. 216 12 144
TPYA0EMKOCTh B TOM 4HCJIe
KOHTAKTHAs 120,5 50,2 70,3
padorta
3a4. e[l 6 2 4




2.2 Conep:xaHue TMCUMILINHBI

Pacripeenenre BuoB yuyeOHOM pabOThI i UX TPYIOEMKOCTH 10 Pa3zeinaM JUCIHIUINHEL.

Pazgensl (Tembl) mucuuiuiMHbl, u3ydaembie B 4 cemectpe (2 xypc) (ounas ¢opma
00yueHust)

KonngectBo yacoB
Breaynut
Ne HanmenoBanue pasnenos (Tem) AyRuTOpHAZ opHas
Bcero pabora
pabora
JI 113 JIP CPC
1 KomruiekcHble uncna u AefcTBUS Hal HUMU. ['eomeTpus u 18 2 10 6
' TOIIOJIOTHSI KOMIUIEKCHOM IIIIOCKOCTH.
KommnekcHas nuddepennupyemocts. ['onomopubie hyHKINM 1

2. 22 6 10 6
KOH(OPMHBIE OTOOpaKEHHSI.

3. WurerpupoBanue GpyHKINI KOMIIEKCHOTO IEPEMEHHOTO 298| 8 12 9,8
UTOI'O no pazoenam oucyuniurvi 69,8 | 16 32 21,8
Kontpoinb camocrositensHo# padoTsl (KCP) 2
ITpomerxytounas arrecraus (MKP) 0,2
[ToaroroBKa K TEKyIIeMy KOHTPOIIIO
O0611as1 TPYAOEMKOCTbD 110 TUCIMILIMHE 72

[Mpumeuanue: JI — nexmum, 113 — mpaktuyeckue 3anstus / cemuHapbl, JIP — maGopaTopHbie
sarsaTus, CPC — camocrositenpHas paboTa CTyIeHTa

Pa3gensl (TeMbl) IUCHMIUIMHBI, M3y4aeMble B 5 cemectpe (3 xypc) (ounas ¢opma
00yueHus1)

KonnuaectBo gacoB
Bueayaut
Ne HaumenoBanue pasnenos (Tem) AyRuTOpHaZ opH};m
Bcero pabora
pabota
JI 113 JIP CPC
1. CTeneHHbIE PSIBI U PSABI TOTOMOPMHBIX (PYHKITHIA. 24 8 8 8
3. Teopus BBIYCTOB. 35 12 12 11
4, AHaJIMTHYECKOE ITPOJTOIDKCHHE. 21 6 6 9
5. I'coMeTprYeCKUE MPUHIUIEI KOH(GOPMHBIX OTOOPaKEHHUIA. 26 8 8 10
HUTOI'O no pazoenam oucyuniuivl 106 | 34 34 38
KonTtpons camoctostensHoi padboTsl (KCP) 2
IIpomexyTtounas arrectanus (MKP) 0,3
IToaroToBKa K TEKYIIEMY KOHTPOJIIO 35,7
OO01m1ast TPyI0eMKOCTb 1O TUCITUTLIHHE 144

[Tpumeuanue: JI — nexmuu, [13 — mpaktudeckue 3anstus / cemuHapbl, JIP — maGoparopHbie
3anstust, CPC — camocTosiTenbHast paboTa cTyZeHTa

2.3 Conep:xanue pa3iesoB (TeM) TUCHUILTHHBI
2.3.1 3ansATHS JIEKIIMOHHOT0 THIIA

HaumeHoBaHue pa3szena dopma TeKy1ero
P Coneprxanue paszena (Tembl) p Y
(Tembr) KOHTPOJIS

1. Beeaenne. Ilone KOMIJIEKCHBIX YHCEN, ONEpaldd  HaJ
KOMIUTEKCHBIMU 4YrciIaMu (K.4.). TpuroHomeTrpudeckas ¢dopma
KommurekcHble uncna | mpeacTaBileHnss K.4. M3BiedeHwe KOpHS N-CTETIEHHM U3 K.U.

nercTBus Hag HUMU. | ['eomeTpus AU TOIOJOTHUS KOMILIEKCHON IUIOCKOCTH. Omnpoc
T'eomerpust u Tonosiorus | Crepeorpaduueckas IPOEKIKsS U e¢ CBOWCTBA; cdepa Pumana,
KOMIUIEKCHOH INTIOCKOCTH | PaCIIMPEHHAS! KOMIUIEKCHAS TNTOCKOCTh. OTKPBITHIE, 3aMKHYTHIE,
KOMITakTHBIE MHOXecTBa Ha C, nmemma ['eiine-bopens-JleGera.
IloHsiTE CBS3HOTO M JIMHEMHOIO CBSI3HOI'O MHOJKECTBA,




OOHOCBS3HBIC nu MHOT'OCBA3HBIC 06J'IaCTI/I. KpI/IBble Ha
KOMIIIEKCHOM IIJIOCKOCTH.

KommexcHas
UG GEepEeHITIPYEMOCTb.
T'onomopdusie u
KoH(OpMHEIE
0TOOpaKeHUs

[Ipexen mocnenoBaTENbHOCTH K.4., CXOAWMOCTH YHCIIOBBIX
psanoB. @DyHKIMM KOMIUIEKCHOTO IIEpPEMEHHOT0: Mpejen,
HETIPEPBIBHOCTh,  OJHOJUCTHOCTH. [IpomsBonHas  (yHKUIMH
KOMILJIEKCHOTO TiepeMeHHoro. YcioBusi Kommu-Pumana. R-
mapdepenmupyemeie u  C-muddepennupyembie  GYHKIHM.
CompspkeHHBIE  TapMOHW4Yeckne  QyHkmmu.  Jloctarounoe
YCIIOBHE JIOKAIGHON OIHOJIMCTHOCTH TOJOMOP(HON (yHKIHH.
I'eomerpuuecknid CMBICI MOAYJIS U apryMEHTa MPOU3BOIHOMN
rojgomopdHo#t pyrkImn. [ToHsTHE KOH)OPMHOTO OTOOPAKEHUS.
Kpurepuit  xoHpopmHocTH  OoTOOpaxkeHus. KoHdopMmHbIe
0TOOpa)keHHsl, OCYIIECTBISIEMbIE 3JIEMEHTAPHBIMU (DYHKIIUSIMU.
Crenennble ¢pyHkiuu. OyHKIUS ¥ €€ PUMAaHOBa MOBEPXHOCTb.

OtoOpaxxeHust J1ByyTrOJbHHUKOB. Oynkuus  KyxoBckoro.
[NokazarenpHass ¢ynkuusa. @ynkums Ln Z m ee puMaHOBa
noBepxHocTh. OOmas creneHHas (YHKIUL. Brinenenue
OJTHO3HAYHOH BETBH MHOTO3HAYHOH (yHKIUH.

Tpuronomerpuueckne W OOpaTHbIE TPHUTOHOMETPHUYECKHUE
¢ynkin. [IpoGHO-mHHElHBIE 0TOOpaskeHns1. HempephIBHOCTS,
ONHONUCTHOCTE M KOH(GOPMHOCTH  JIPOOHO-TMHEHHBIX
otobpaxkenuit. KpyroBoe cBotictBo. IloHsTHE wHBepcHH,
CBOMCTBO COXPaHEHUS CHMMETPUYHBIX TOYEK, CBOWCTBO
COXpaHEHHUs CIIO)KHOTO  (aHTapMOHHYECKOT0) OTHOIIECHUS.
JpoOHo-nuHelHble H30MOpGHU3MBI U aBTOMOP(U3MBI (00IIMiT
BHJ IPOOHO-TMHEHHOT0 0TOOpaKeHHs Kpyra Ha ce0s1 M BepXHeH
MOJYIUIOCKOCTH Ha  Kpyr). [ HIpoIMHaMHYECKHH  CMBICTT
KOMIUIEKCHOH  Jn(epeHIpyeMOCTH, THIPOANHAMHUYECKOE
HCTOJIKOBaHNE TAPMOHUYECKHUX U aHATUTHYECKUX (DYHKIHH.
[Ipumepbl NpUITOKEHHH.

Ormpoc,
3a4er

HurerpupoBanue
(yHKIUH KOMIDIEKCHOTO
HepeMEHHOT0

OnpeneneHue ¥ CBOWCTBA KPUBOJIMHEMHOrO WHTErpana oOT
¢yHKIMA  KOMIUIEKCHOro  mepemenHoro. Jlemma T'ypca.
WnrerpansHas TeopemMa Komm Ay OJHOCBSI3HBIX U
MHOTOCBSI3HBIX obOnactedd. [lepBooOpasnas QyHkius, dhopmymna
Herorona-Jleitbnuiia, npyroe ompeneicHre JOTapu(pMUIecKoit
¢ynkipn. Uaterpansuas gopmyna Komu. Teopema o cpeanem
3HAYCHUM. Huterpan TUIIA Korm. beckoneunas
muddepenuupyemocts rojoMophHbIX  GYHKUHMHA, (QOpMYIIBI
Komm pna mpousBoxneix. Teopema Mopepa.  Ipuniun
MaKCUMyMa MOJYJIS.

Ormpoc

CrerneHHBIE PSABI U PSIBI
roJIOMOP(HBIX QYHKIIUH

[MocnenoBarensHOCTH M psigbl  TONOMOPQHBIX  (yHKIUA B
obmactu, 1-1 u 2-1 Teopemsl Beitepmrpacca. CTeneHHbIe psibl,
TeopeMa Abes, paanyc cxoauMocTH, popmyna Komm-Anamapa.
Paner Telinopa. Teopema Teitnopa, eAMHCTBEHHOCTD Pa3IOKEHHUS
rojoMopdHOH GyHKIUU B cTerieHHOH psan. HepasenctBo Komm
i K03(h(UIMEHTOB CTENEHHOTO psAna W TeopeMma JlmyBuis.
Hymu  romomopdHo#t  ¢yHKmm. BHyTpeHHSIsS  Teopema
€IMHCTBEHHOCTH Al romoMopdHeIX ¢yHKiuil. Psn Jlopana,
00acTb ero cxoaquMocTH. Paznoxenue ronomophHo# GyHKIMY B
psn Jlopana (teopema JlopaHa), €eTUHCTBEHHOCTD Pa3IOKECHHUA).
@opmynbel  u  HepaBeHcTBa Komm i k03¢ HUIMESHTOB.
WzonupoBaHHbIE 0OCOOBIE TOYKHM OJHO3HAYHOTO XapakTepa;
KJIaccUUKaIys U30JIMPOBAHHBIX OCOOBIX TOYEK OJAHO3HAYHOTO
XapakTepa 1Mo ToBeneHHI0 QyHKIMM K psgy Jlopana; motoc,
TIOPSIZIOK  TIOJIIOCA;  CYIIECTBEHHass ocobas Touka, Teopema
Coxoukoro-Beifepmitpacca, mnonstue o Teopeme Ilukapa;
0EeCKOHEUHO yIaJieHHasl TOYKa Kak ocobOas. Llemsre GpyHKINM, X
mopsAAoOK W T, MepoMmopdHble  (GYHKIHMH, (QYHKIUH,
MepoMOpQHEIE B pacIIMpeHHo# uiockocTH. [loHsATHE 0 Teopeme
Murtrar-Jleduepa.

Ormpoc

Teopus BbIUETOB

Boraetsl. Teopema Komm o Bberuerax. IIpuiembl BuIUMCITECHUS
BbIYeTOB. Teopema O mnojgHOM cymme BblueTOB. [IpumeHeHue
BBIUETOB K BBIYHCICHUIO OMPEAEICHHBIX M HECOOCTBEHHBIX

Ompoc,
KOJUIOKBUYM




unTerpasnoB. Jlemma JKopaana. MHTerpansl B CMBICHIE TJIAaBHOTO
3HaueHus. Jlorapudmuyeckue BBIUETHI B HYJISIX U IOJFOCAX.
punnun aprymenta. Teopema Pyme u ocHOBHas Teopema
anreopsl. Teopema ['ypBuna.

AHanuTHYeCcKoe
MIPOJOJIKEHHE

AHaTUTUYECKUH 3JIEMEHT, aHAJIUTHYECKOE MPOJODKECHHUE I10
menu  oOnacreit. KaHOHWYeCKWE aHAIMTUYECKUH 3JICMEHT,
aHATUTHYECKOE TPONOIDKCHHE MO KpuBOH. [loHATHE MOIHOMH
aHaUTHYeCKOH (YHKIMH, BETBb MOJNHOH aHATUTHYCCKOH
¢yHKIMH, Teopema 0 MoHoIpomuH (popmynupoBka). Pumanosa
TTOBEPXHOCTh ITOJIHON aHATUTHIECKOW (DYHKIIMU M €€ O0COOBIe
Touku. [Tpuniun HenpepreiBHOCTH. [Ipuninn cummeTpun Pumana
— IIpapma. IlocTpoeHre KOH(POPMHBIX OTOOpa)KCHUH ¢
MIPUMEHEHHEM IPUHIINITA CHMMETPHUH.

Ormpoc,
9K3aMeH

TI'eomeTrpuueckue
NPUHIUTIB KOHPOPMHBIX
0TOOpakeHUi

OtoOpaxxeHus MOCPECTBOM TOJIOMO(MHBIX (QYHKUMIL: MPUHIKAI
OTKPBITOCTH M TPUHLUI O0O0JNacTH; TeopeMa O JIOKAIbHOM
oOpalieHny; OJHONMCTHBIE (YHKIUH, KPUTEPUil JIOKaJIbHOU
ONHOJIMCTHOCTH W  KpPUTEpUH KOHPOPMHOCTH B  TOYKE,
JOCTaTOYHOE yCIIOBHE OJTHOJIUCTHOCTH (puHIHIT
B3aUMHOOZHO3HAYHOTO COOTBETCTBUS). Kondopmuo
SKBUBAJICHTHBIE OOJacTW Ha IUTOCKOocTH. Teopema Pumana
(popmymmpoBka). IloHsiTHE O COOTBETCTBMHM TpaHHIl MpPU
KOH(pOPMHOM 0TOOpaKeHUH. OTtob6paxenne BepxHEH
MOTYIUIOCKOCTH Ha MHOroyroiabHuk. ®opmyna Kpuctoddemns-
[IBapma. CpoiicTBa TrapMOHWYECKHX (GYHKIMN: OecKOHEUHAs
nuddepeHpyeMocTh, TeopeMa O  CpeIHEeM, TeopeMa
CIANHCTBCHHOCTHU )41 ITPUHIUIT MaKCUMyMa-MUHUMYMa,
WHBApUAHTHOCTh TapPMOHUYHOCTH MpPU TOJIOMOPQHON 3aMeHe
nepeMeHHbIX; TeopeMa JlmyBwiuii W Teopema XapHaka 00
ycTpaHuMoi ocoboit Touke; mHTerpansl [lyaccona m IlIBapua;
pa3lioKeHWe TapMOHWYECKHMX (YHKIMH B pPsIbl, CBSA3b C
TPUTOHOMETPUYECKUMH PAJaMu; 3a1ada Jupuxie, nmpuMeHeHue
KOH(OPMHBIX OTOOPaXCHUH JJIs €€ pelICHUsL.

Ormpoc

2.3.2 3aHATHA CEMUHAPCKOIO THUINA (MPAKTHYeCKHe / CeMUHAPCKUE 3aHATHS/
JabopaTopHbie padoThl)

0TOOpaXKeHHs, OCYLIECTBIAEMbIE 3JIEMEHTApPHBIMU (yHKIHAMH.
Crenennsle ¢yHkuuu. OyHKIMSA U €€ PUMaHOBA ITOBEPXHOCTS.
OtoOpaxeHust JIByyrOJbHHUKOB. Oynkuus  KykoBckoro.
[Nokazarenbuass ¢ynkuus. @ynkums Ln Z m ee puMaHOoBa
moBepxHOCTh. OOrmias crencHHas (GYHKIHS. Brigenenue

Ne HanmMeHoBanue pasnena Tematnka sansTuii/paséop Dopma TeKy1IEero
(TemMbr) KOHTPOJIS
Benenue. Ilone KOMIUIEKCHBIX YHCEN, OMNEpaldd  Haj
KOMIUTEKCHBIMU 4YnciaMu (K.4.). TpuroHomerpudeckas dopma
MpeCTaBlicHUs K.4. VI3BledeHWe KOpHSA N-CTENEHH U3 K.4.
KommiekcHbie uncna u |['eomeTpuss M TONMOJNOTHS ~ KOMIUIGKCHOM — TIOCKOCTH. ITpoBepka
neiictBus Ham HUMHU. | CTepeorpadudeckast MPOEKIHs  €e CBOWCTBA; chepa Pumana, JTIOMAITHAX
I'eomeTpust ¥ TONOJNOTHSA | pacIIMpEeHHAast KOMITICKCHAS MIIOCKOCTh. OTKPBITHIE, 3aMKHYTHIC, 3a1aHIH
KOMILUIEKCHOH TIOCKOCTH | KOMITaKTHhIe MHOKecTBa Ha C, ysemma ['eiine-Bopens-Jlebera.
IloHsiTe CBA3HOTO M JIMHEMHOTO CBSI3HOTO MHOKECTBA,
OOHOCBA3HBIC u MHOT'OCBS3HBIC O6J'IaCTI/I. KpI/IBI)Ie Ha
KOMIIEKCHOH TJIOCKOCTH.
2. IIpexen mocnenoBaTEIBHOCTH K.Y., CXOAMMOCTH YHCJIOBBIX
psnoB. DyHKIMM KOMIUIEKCHOTO TEPEeMEHHOTo: Mpejen,
HETPEPBIBHOCTh,  OJHOJUCTHOCTh. [IpousBogHas QyHKUIUH [TpoBepka
KOMILJIEKCHOTO TepeMeHHoro. YcioBusi Kommu-Pumana. R- JIOMAITHUX
mupdepenmmpyemsie U C-muddepeHnupyeMbie  QyHKIHU. 3a/1aHuH,
KommekcHas ComnpspkeHHBIE — TapMoHHMYeckue  (yHKmmu.  JlocraTodHoe KOHTPOJIbHAS
I GepeHIIIPYEMOCTh. | YCIIOBHE JIOKATHHON OIHOIMCTHOCTH TOJOMOpPGHON (YHKIWH. pabota
Tonomopdusie 1 I'eomerpuueckuid cMbICI MOAYJS M apryMeHTa MPOU3BOJHOMN
KOH(pOPMHEIE rojgomopdHo#t pyrkmn. [ToHsATHE KOHOOPMHOTO OTOOPaKECHUSI.
OTOOpaKEHUS Kpurepuit  kondopmHocTn  otobpaxkenus. KondopmHbie




OJIHO3HAYHOU BETBU MHOT'03HaYHOU (dhyHKIMH.
Tpuronomerpuueckue W 0OOpaTHbIE TPUTOHOMETPUYECKHUE
¢ynkyn. [IpoGHO-nmiHElHbIe oToOpaskeHnsl. HernpephIBHOCTS,
OIHOJIUCTHOCTH M KOH(OPMHOCTb  JIPOOHO-TMHEHHBIX
otobpakenmit. KpyroBoe cBoiictBo. IloHsTHE WHBepCHH,
CBOWCTBO COXpaHEHHUs] CHMMETPHYHBIX TOYEK, CBOMHCTBO
COXpaHEHHUsS CIOXXHOTO (AaHTapPMOHHWYECKOT0) OTHOIICHHS.
JpoOHo-nmuHEHHBIE H30MOPQHU3MBI H aBTOMOP(GU3MBI (00Tt
BHJ IpOOHO-TMHEHHOTO 0TOOpaXKeHHUS Kpyra Ha ceOst 1 BepXHeit
MOTYIUIOCKOCTH Ha Kpyr). [HIponuHaMH4YeCKHH  CMBICIT
KOMIUIEKCHOH UG PepeHIpyeMOCTH, THUIPOANHAMUYECKOE
HCTOJIKOBaHNE TAPMOHUYECKHUX U aHATUTHYECKUX (DYHKIHH.
[Ipumeps! NPUITOKEHUM.

WnrterpupoBanue
(YHKIHI KOMIUIEKCHOTO
TIePEMEHHOTO

OmnpeneneHue ¥ CBOMCTBA KpPUBOJIMHEMHOTO WHTETpana oOT
¢GyHKIMA  KOMIUIEKCHOro mepemenHoro. Jlemma I'ypca.
Wnrterpanbaass Teopema Komm  isi  OJHOCBSI3HBIX |
MHOTOCBSI3HBIX obusacteil. [lepBooOpasnas ¢ynkuus, dpopmyna
Herorona-JleiiOHuIa, npyroe ompeneicHre JOrapu(pMUIecKoit
¢ynkiun. Uaterpansaas gopmyna Komu. Teopema o cpenHem
3HAYECHUU. WnTerpan THIA Komm. beckoneunas
muddepeHIUPyeMOCTs TOIOMOP(MHBIX  (YHKIUH, (OPMYIIBI
Komm pna npousBogubix. Teopema Mopepa.  IlpuHuun
MaKCHMyMa MOJYJISL.

IIposepxka
JIOMAIITHUX
3aJaHuH

CreneHHbIe PAABI M PSAbI
roJIOMOP(HBIX QYHKIIMH

ITocnenoBarensHOCTH ¥ psiabl  ToMOMOP(HBIX (yHKIMHA B
obmactu, 1-1 u 2-1 Teopemsl Beitepmrpacca. CTeneHHbIe psbl,
TeopemMa Abens, paauyc cxomuMocTH, hopmyia Komu-Anamapa.
Pspaw1 Teiinopa. Teopema Teitnopa, €eTMHCTBEHHOCTh Pa3JIOKEHUS
rojoMopdHOH (yHKIUU B cTerneHHOH psan. HepaBenctso Komm
Uit Ko3()(UIMEHTOB CTENEeHHOTo psna W TeopeMa JlmyBuinis.
Hymu ronomopdHo#  ¢yHKimu. BHyTpeHHssT — Teopema
€IMHCTBEHHOCTH AJIsi ronoMop¢HbIX ¢yHKumi. Psx Jlopawna,
o0acTb ero cxoauMocTH. Paznoxenue roinomopdHo# GyHKIMN B
psn Jlopana (teopema JlopaHa), €TMHCTBEHHOCTD PA3IOKCHUA).
Qopmynel u HepaBeHCTBa Komm s Ko3(p(HUIHEHTOB.
W3onmpoBaHHEIE 0OCOOBIE TOYKHM OJHO3HAYHOTO XapakTepa;
KHaCCI/Id)I/IKaLII/IH N30JIMPOBAHHBIX OCO6BIX TOYCK OAHO3HAYHOI'O
XapakTepa 1o mnoBeneHHI0 (QyHKIMU U psay Jlopana; momtoc,
MOPSAAOK TOJIOCA; CYIIECTBEHHass ocobas To4Ka, TeopeMa
Coxouxoro-Beifepmitpacca, mnonstue o Teopeme Ilukapa;
0eCKOHEYHO y/aleHHasi TouKa Kak ocobas. Llenpie QpyHKImM, MX
MOpsSiOK M TUI;  MepoMmopdHble  GYHKIMH, (QYHKIUH,
MepoMopdHbIE B pacIIMpPeHHOH ockocTH. [oHsATHE O TEOpEMe
Murrar-Jledaepa.

IIposepka
JIOMAIITHUX
3aJaHuH

Teopm{ BBIYCTOB

Boryersl. Teopema Komm o Bberuerax. Ilpuembl BblUMCIEHHSA
BbIUeTOB. Teopema O MoONHOM cymme BbUeTOB. [IpuMeHeHue
BBIUETOB K BBIUHCICHUIO OMPEACICHHBIX M HECOOCTBEHHBIX
unterpaios. Jlemma XXopaana. UHTerpansl B CMbICIE IJIaBHOTO
3HaveHud. Jlorapupmudeckne BBUETHI B HYJSIX M IIOJIOCAX.
IIpunnun aprymenra. Teopema Pymie u OCHOBHas Teopema
anreopsl. Teopema ['ypBuna.

IIpoBepka
JIOMAITHAX
3aJaHuN

AHanutndeckoe
MIPOJIOJIKECHHE

AHaTUTHYECKUN DJJIEMEHT, aHAJIUTUYECKOE TPOJOJDKEHUE TI0
mernu obOjacred. KaHOHMYeCKHMI aHAIMTHYECKUN DIIEMEHT,
AHAIUTUYECKOE TMPOAOJIKEHHE MO KpuBoM. I[loHsATHE mNOMHOM
aHATUTHYCCKONW  (DYHKIMM, BETBb IOJHOW aHAMTHYCCKOU
¢dyHKIMH, TeopeMa 0 MOHoApoMmuH ((opmynupoBka). Pumanosa
MTOBEPXHOCTh TIOJHOM aHAIUTHYECKOW (DYHKIMHM M ee 0CoObIe
touku. [IpuHnmn HenpepeiBHOCTH. [IprHIMT cuMMmeTpun Pumana
— IlIeapma. IloctpoeHne KOH(GOPMHBIX OTOOpaKEHUH C
MIpUMEHEHHEM IPUHIINIA CHMMETPHUH.

IIpoBepxa
JIOMAaITHUX
3aJJaHuHA

I'eomerpuueckue
TIPUHINIIBI KOHPOPMHBIX
oTOOpaKEeHUH

OT0o0pakeHNsT TOCPEICTBOM TONOMOGHBIX (PYHKUIWH: HPUHIIHIT
OTKPBITOCTH W TPUHLUI O00JacTh; TeopeMa O JIOKAIbHOM
oOpaleHNH; OIHOJHCTHBIE (YHKIMH, KPUTEPHH JIOKAIBLHOH
OJHOJMCTHOCTH M KpUTepHH KOHQOPMHOCTH B  TOYKE,

IIpoBepka
JIOMAITHAX
3aJaHuH,




JIOCTaTO4HOE yCIIOBHE OJTHOJINCTHOCTH (IpUHIMIT | KOHTPOJIbHAS
B3aMMHOOIHO3HAYHOTO COOTBETCTBHUS). Kondopmuo pabota
SKBUBAJICHTHBIE oOJacTh Ha IUIockocTH. Teopema Pumana
(popmynmpoBka). IloHsiTHE O COOTBETCTBMHM TpaHMIl HpPHU
KOH(pOPMHOM OTOOpaKCHUH. OTto0OpaxeHue BEpXHEH
MTONYTIIIOCKOCTH Ha MHOroyroinsHUK. Dopmymna Kpucroddens-
[IBapria. CaoiicTBa rapMoHMYeCKHX (yHKIuMI: OeckoHeuHas
muppepeHIpyeMocTs, TeopeMa O  CpedHEeM, Teopema
€IWHCTBEHHOCTH U OPUHIUII ~ MaKCHMyMa-MUHHMYyMa;
WHBAapUAHTHOCTh TapMOHWYHOCTH TIPH TOJIOMOpP(HOH 3ameHe
nepeMeHHbIX; Teopema JlmyBuiisi u Teopema XapHaka 00
yCTpaHuMo# ocoboit Touke; uHTerpanbl Ilyaccona u IlIBapiia;
pa3lioKeHne TapMOHMYECKUX (YHKIMH B psIbl, CBS3b C
TPUTOHOMETPUYECKUMH psAJaMu; 3a1ada Jupuxie, nmpuMeHeHue
KOH(OPMHBIX OTOOPaKESHUH JJIsl €€ PEeLICHUsL.

3amura saboparopHoit pabotsl (JIP), Bemosnnenue kypcosoro npoekra (KII), kypcoBoit
pabotsl (KP), pacuerHo-rpadmyeckoro 3amanms (PI'3), manucanue pedepara (P), acce (9),
kostokBuyM (K), rectuposanue (T) u T.1.

IIpy w3yyeHMM JUCHMIUIMHBI MOTYT IPUMEHATCA  JJEKTPOHHOE  OOyuyeHHe,
JUCTaHIIMOHHBIC 00pa3oBaTelibHbIC TeXHOJoruH B cootBeTcTBHM ¢ PT'OC BO.

2.3.3 llpuMepHasi TeMaTHKa KyPCOBBIX padoT (IPOEKTOB)
KypcoBsie paboThI HE TTPeTyCMOTPEHBI YICOHBIM TUTAHOM.

2.4 Ilepeyenp y4eOHO-METOAMYECKOr0 00ecedeHHs AJIsl CAMOCTOSITEIbHONH PadoThl
o0yyawimuxcs Mo AUCHUILIHHE (MOYJII0)

[epeuenp yueOHO-METOANIECKOTO 0OECTIEYeHUS] AUCIUTUINHBI 110
Ne Bun CPC BBINOJTHEHUIO CAMOCTOSTENILHOM paboThI

1 ITpopabotka 1 moBTopenue |[IpuBanos .M. Beenenue B Teoprio GyHKIHMI KOMIUIEKCHOTO IEPEMEHHOTO,
JICKIINOHHOI'0 MaTepuala U |Jlanb, crepeoTUnHoe uzganue, 2009, 432c.

Matepuaina yaeGHHKOB 10 | e\ hitp://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=322)
Teme «KoMILJIEKCHBIE UHCIIa U

JNEUCTBUS HAJlT HUMH.
T'eomerpus u Tonoaorus
KOMIIJICKCHOM TIJIOCKOCTH.

[IIabat b.B. BBenenue B KOMIIEKCHBIHN aHanu3, 4. 1, JIans , 2010.336 c.
Bonkoseicckuit U.M., JIyun I'.J1., Apamanosuu W.I". COopHuUK 3a1a4 110
Teopun QpyHKIWIA KoMIuiekcHoro nepemernoro. ®USMATIINT, 2009. - 312
c.
(cm.http://e.lanbook.com/books/element.php?pll cid=25&pll id=2763).

2 [Mpopaborka 1 noBTopenue |[IpuBanor .M. Beenenue B Teopro QyHKIHI KOMIUIEKCHOTO EPEMEHHOTO,
JICKIIMOHHOI'0 MaTepuaia u |Jlanp, crepeoTunHoe uzganue, 2009, 432c.

Matepuaia yqeGHHKOB 10 | ey hitp://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=322)
TEMEC «KOMHHGKCHaﬂ

muddepeHIpyeMoCTs.
T'onomopdusie u
KOH(OPMHBIE 0TOOPaKSHIIS».

IlTabar b.B. Beenenue B KOMIIEKCHBIN aHanu3, 4. 1, Jlans , 2010.336 c.
Bonxkoseicckuit U.M., JIynn I'.JI., Apamanosuda U.I". COopHEK 3a1a4 110
Teopuu QyHKUIMIT KomIuiekcHoro nepemenHoro. ®U3MATIINT, 2009. - 312
c.

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

3 [Mpopabotka u noBTopenue |[IpuBanor .M. Beenenue B Teopro QyHKIHI KOMIUIEKCHOTO EPEMEHHOTO,
JICKIIMOHHOI'0 MaTepuaia u |Jlanb, crepeoTunHoe uzganue, 2009, 432c.

Matepuana y4eOHHKOB 110 | ¢\ hitp://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=322)
TEME «Teopm{ HUHTCTpaia

Kommy.

IlTIabar b.B. Beenenue B KOMIIIEKCHBIN aHanus, 4. 1, Jlans, 2010.336 c.
Bonkoseicckuit .M., JIynn I'.J1., Apamanosua U.I'. COopHUK 33124 110
Teopuu QyHKuMit KomIuiekcHoro nepemenHoro. ®U3MATIINT, 2009. -
312c.

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

4 |IIpopabotka n moBToperne |IIpuBamos U.J. BBenenune B Teopuro GPyHKIHA KOMILIEKCHOTO
JIEKIIMOHHOTO MaTepralia U |[lepeMeHHoro, Jlans, cTepeotunHoe m3aanue, 2009, 432c.

Marepuaa yueOHUKOB 110 (cm.http://e.lanbook.com/books/element.php?pll_cid=25&pll id=322)
TeMe «CTEeTIeHHBIC PSIBI U
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PAIBI TOIOMOPQHBIX [Mabar b.B. Beenenue B komIiuiekcHbIN aHamu3, 4. 1, Jlans , 2010.336 c.
GyHkuuin. Bonkoseicckuit U.M., Jlyan I''JI., ApamanoBuy W.I'. COopHEK 3amad 1o

Teopun QYHKLMI KoMILIeKcHoro nepemenHoro. PU3MATIINUT, 2009. - 312 c.

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

5 [Mpopaborka u noBTopenue |[IpuBanos M.J1. Beenenue B Teoprio QyHKIHI KOMIUIEKCHOTO IEPEMEHHOTO,
JICKIINOHHOI'0 MaTepuala U |Jlanp, cTepeoTunHoe uzganue, 2009, 432c.

Matepuaa yaeGHHKOB 10 | ey hitp://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=322)
TEME «TeOpI/IH BBIYETOB)».

IlIa6at b.B. Beeaenue B KOMIUIEKCHBIN aHanus, 4. 1, Jlaus , 2010.336 c.
Bonkoseicckuit 1.M., JIynn I'.J1., Apamanoswmu W.I'. CoopHEK 3a1a9 11O
Teopun GpyHKIMI KomIiekcHoro nepemenHoro. ®U3MATIINT, 2009. -

312 c.

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

6 IIpopabotka u mosropenue |[Ipusanos N.J. Beeaenue B Teopuro (GpyHKIHA KOMILDIEKCHOTO IIEPEMEHHOTO,
JICKIIMOHHOI'0 MaTepuala u |Jlanp, cTepeoTunHoe uzganue, 2009, 432c.

Matepuala y4eOHHKOB 10 | o\ hitp://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=322)
TeMe « AHaJTUTUYeCcKoe

IPOAOJIKCHUC) .

IIla6at b.B. BBenenne B KoMIuIeKCHBIN aHanus, 4. 1, Jlans , 2010.336 c.
Bonkossiccknit UM., JIyan I'.JI., Apamanosud W.I". COopHUK 3a1a4 110
Teopun GpyHKIMI KomIiekcHoro nepemenHoro. ®U3MATIINUT, 2009. -
312 c.

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

7 [IpopaboTka u mosropenue |[IpuBamor U.J. BeeaeHune B Teopuio GPyHKIMA KOMIUIEKCHOTO TIEPEMEHHOTO,
JICKIMOHHOTO MaTeépuaia u |Jlans, crepeoturiHoe m3panue, 2009, 432c.

Matepuana yIeOHHKOB 10 | o\ htp://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=322)
Teme «KoMILJIEKCHBIE UHCiIa U

JEUCTBHUS HAJlT HUMH.
I'eomeTpus u Tononorus
KOMIIJIEKCHOM IIJIOCKOCTH.

IlIa6aT b.B. BBeaeuue B KOMIUIEKCHBIN aHanmm3, 4. 1, Jlans , 2010.336 c.
Bonkoseicckuit .M., JIyun I'.J1., Apamanosud W.I". CoopHuUK 3a1a4 110
Teopun GpyHKIMH KoMIiekcHoro nepemerHoro. ®MU3MATIINT, 2009. - 312
c

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

Y4yeOHO-MEeTOANYECKNE MaTepualbl JJII CaMOCTOATEIBHON pabOThl O0YyYalOIMUXCS W3
YHCiIa MHBAIKIOB U JIUI] C OTPAaHUYEHHBIMU BO3MOXHOCTSIMHU 3710poBbst (OB3) mpenocrasistorcs
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYEHUSIM HX 3[JOPOBBS U BOCIIPUATHS HUH(POpMALIUU:

JUig nu1 ¢ HapyLIEeHUsIMU 3pEHHUS:

— B Iie4yaTHOU popme yBeIHMUEeHHBIM HIpUPTOM,

— B (popMe PIIEKTPOHHOTO IOKYMEHTA,

— B ¢popMe ayauodaiina,

— B re4aTHo (hopme Ha si3bike bpaiins.

Jlis i ¢ HapyUIeHUsIMH CITyXa:

— B I1e4aTHOM (opme,

— B (hopMe 3JIEKTPOHHOTO TIOKYMEHTA.

JUig nun ¢ HapyIEeHUsIMA OIIOPHO-JBUTaTEIbHOTO arapara:

— B IIeYaTHOU (opme,

— B (popMe PIEKTPOHHOTO JIOKYMEHTA,

— B ¢popMe ayauodaiina.

JlaHHBIN TIepeyeHb MOXeET OBbITh KOHKPETH3MPOBAH B 3aBUCHUMOCTH OT KOHTHHIEHTA
0o0ydJaromuxcs.

3. OoOpa3oBaTe/ibHbIE TEXHOJIOT'MH, NPHMEHsieMble NPH OCBOCHUM JAUCHHUIIMHBI
(Mmomyuis)

B xozme wu3ydyeHMs [UCHUIUIMHBI NPEIYCMOTPEHO HCIONb30BAaHHE  CIEAYIOLIUX
00pa30BaTENbHBIX TEXHOJOTUN: JIEKIMH, MPAKTUYECKHUE 3aHATHs, IMOJTOTOBKA MHUCHhMEHHBIX
AHAJTUTHYECKUX pabOT, cCaMOCTOsITEIbHAs paboTa CTY/ICHTOB.

KoMmneTeHTHOCTHBIM MOAX0J B paMKax MpernojaBaHus IUCIMIUIMHBI pealu3yercs B
UCIIOJIb30BAaHUU HMHTEPAKTUBHBIX TEXHOJOTHMM M aKTUBHBIX METOAOB (IPOEKTHBIX METOIUK,
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MO3TOBOTO IITypMa, pa300opa KOHKPETHBIX CHUTYalluil,

aHaJIu3a IICAarorudycCKux 3aaad,

MeJIarOrHYECKOTO AKCIIEPUMEHTA, HHBIX (DOPM) B COUETAaHUU C BHEAYTUTOPHON pabOTOM.

HCITIOJIB30BaHHUEC

WNudopmannonnsie

TCXHOJIOI'UH,
nH(})OpPMAITMOHHBIX

pecypcos,

TEJICKOMMYHUKALIMOHHOMU ceTu MHTepHeT.
AnantuBHble 00pa30BaTeNIbHbIE TEXHOJIOIMH, IPUMEHSIEMbIE IPH U3YUEHUU AUCLUIUINHBI
— i JIALL C OIPAaHMYEHHBIMU BO3MOXKHOCTSMH 3J0POBbSl INPEIyCMOTPEHA OpraHU3aLMs
KOHCYJIbTALli C NCIIOJIb30BAHNUEM DIIEKTPOHHOM IIOYTHI.

NIPpUMCHACMBIC

pu
JNOCTYIIHBIX B

U3y4YEHUU

JUCHUIIIINHBI:
nH(pOopMamoHHO-

4. OueHoYHBbIE CPeACTBA JAJs TeKYyllero KOHTPOJIS yCIeBAeMOCTH U MPOMeKYTOYHOM

aTreCTallum

OneHouHble cpeacTBa MpeaHa3HAueHBbl Ui KOHTPOJS M OLEHKM 00pa3oBaTeIbHBIX
JOCTHKEHUM 00Yy4arommxcsi, OCBOMBIIMX MPOrpaMMy Y4eOHON IUCHUIUIMHBI «KomniekcHuli
aHanus».
OneHouyHbIe CpPEeACTBA BKIIOYAET KOHTPOJIbHBIE MaTepHalbl ISl IPOBEACHHS TEKYIIero
KOHTpPOJIss B (GoOpME TECTOBBIX 3aJaHHid, Pa3HOYPOBHEBHIX 3aJaHUH U MPOMEKYTOUYHOM

aTTecTaluu B GopMe BOIPOCOB U 33JaHUH K 3a4€Ty U SK3aMEHY.

CTpyKTypa OLEHOYHBIX CPEACTB /ISl TeKYLIel H MPOMEKYTOYHOM aTTecTAluu

No Koxa n naumeHoBaHune L — HanmenoBaHue OIIEHOYHOTO CPEJICTBA
n/m HHAIKaTopa (B cootBeTcTBHUH C II. 1.4) Texyuuit KOHTPOJIb TpomexyTouras
(B cooTBeTCTBUH C II. 1.4) aTTecTanus
HOIIK-1.2. 3HaeT OCHOBHBIE MOHATHUS | Bonpocwl Ha KOLLOKEUuyme Bonpoc na
Ocy1ecTBseT BEIOOP U TeOpeMBbl KOMIUIEKCHOro | 1-6 oxzamene 1-7:
1 METOJIOB pellleHns 3ajay | aHanu3a, 1 cnocodsl nx | KP-1
(yHIAMEHTaIBHOI NPUMEHEHHsT B  JIPYTHX
MATEMATHKI 00JacTsX 3HaHUH
NOIIK-1.2. YwMmeer WCTIONB30BaTh | Bonpocwt na kornokeuyme 7-11| Bonpoc na
Ocy1ecTBisieT BEIOOD 3HaHHE OCHOB IK3AMEHE
METOJIOB PEIICHHS 33/1a4 | KOMIUIEKCHOTO  aHaiIM3a 8-12: 35-40.
(dyHIaMEHTATBHOM JULst nepeBoja ’
MaTeMaTuKu nHpopmanuu c
2 €CTEeCTBEHHOT'O s3bIKa Ha
S3BIK  MaTeMaTHKH W
o0paTHO; TIPUMEHSTH
TEOPETHUYECKIE 3HAHUS 10
KOMILUIEKCHOMY aHaJHN3y B
OTMCAaHWH TPOIECCOB H
SIBJICHUI B MEXaHHKeE.
HOIIK-1.2. Bnaneer HaBbIKaMK | Bonpocwel na koniokeuyme 12- | Bonpoc na
Ocy1ecTBaseT BEIOOP MPaKTUYECKOTO 20 aK3amene
METOJIOB PEIEHHs 3aa4 | UCIONb30BAHHUSA METOJIOB U | KP.2, 13-21
3 (yHIaMEHTAIBHOM pe3yJbTaToB
MaTeMaTuKU KOMIUIEKCHOTO  aHaim3a
NPU PELICHUH Pa3IMYHBIX
3amad.

WIIK-1.3. 3raer QopmynupoBku u | Joxazamenbcmgo Bonpoc na
CamocTosTeNnsHO U JI0Ka3aTeNlbCTBa ymeepaicoenuti 1-20. 9K3aMeHe
KOPPEKTHO peIiacT YTBEPKIACHUI TEOpUU 22-34

4 CTaH/IAPTHBIC 3a/1a9H1 (GYHKIMIA  KOMITJIEKCHOTO
(bynnamenTanbHoi 1 aHaiu3za,  METOABl  HX
MPUKIAHOR MATEMATHKH | 1 ennrany crnn
HIIK-1.3. Ywmeer craButh | KP-3, Bonpoc na
5 CaMOCTOATENILHO MMO3HABATEIEHBIC HeNn 9K3aMeHe
KOPPCKTHO peIIacT y4eOHON  JIESITENbHOCTH;




CTaHJIapTHBIE 3a1a4YH OCYILECTBIIATh 41-59
(GyHIaMeHTaIbHOM 1 CaMOKOHTPOJIb u
IPUKJI/IHOM MATEMATUKH | caMOOLIGHKY CBOWX

y9eOHBIX JOCTIDKEHUH;
MPUMEHSTh HaBBIKH
BJIaJCHUS UKT,
MIPOEKTHOM u
HCCIIEI0BATENIbCKON
JIeSITEIIbHOCTBI0 B
nporecce N3yUYCHUS
KOMIUIEKCHOTO aHaJIN3a.

WIIK-1.3. Bnaneer anmnapaTtom | KP-3 Bonpoc na
CaMOCTOATENBHO U KOMIUIEKCHOTO  aHajM3a, 9K3aMeHe
KOPPEKTHO peaeT METOAaMU [IPUMEHEHUS 8-12: 35-40.

CTaHAAPTHBIC 3aa91 3TOTO anmapara K
@yHuaMe?TanLHOﬁ " pelIen o 33144’
TPUK/IAIHON MATEMATHKH | L op o
UCCIIEN0BATEIBCKON u
MIPOEKTHOH eI TeIbHOCTH.

TunoBbie KOHTPOJIbHBbIE 32JaHUS] MM HHbIE MaTepHAJIbl, HeO0OX0AMMBIE /11l OLIEHKH
3HAHMIi, YMeHMii, HABBIKOB U (/M) ONBITA JeATEJIbHOCTH, XaPAKTEPU3YIOLIHX 3TAlbI
(popmMupoBaHusi KOMIIeTEeHIIHI1 B polecce 0CBOEHUsI 00pa30BaTe/IbHON MPOrpaMMbl

Ilpumepnulii nepeuens 60npocos u 3a0anuil

IlpumepHnutii nepeuens 60npocos u 3a0anuil
KonTtponbhast pabora Nel
1. TIpescTaBuTs B anrebpandeckoii popme (1 + )13
2. llpencraButh B anredpandeckoit popme
cos (2i—1).
3. Haiitn Bce 3Ha4eHUs KOPHS U OCTPOUTH X HA MJIOCKOCTH
V-16i.

4. 300pa3uTh Ha TUIOCKOCTH MHOKECTBO TOYEK, 3aJJaHHOE HEPaBEHCTBAMU

{lz—2—-i|=1, 1<Rez<3}

5. BBISICHUTB, KAKME€ MHOKECTBA Z KOMIUIEKCHOW INIOCKOCTH YJIOBJIETBOPSIIOT
HEpPaBEHCTBaM
|z| =2 + Rez.

KonTponbhas padota Ne2
1. Beruucauts uHTErpai oT GyHKIMHU KOMIUIEKCHOTO IEPEMEHHOTO 110 JaHHOH KPUBOM

J,(z* + z - Z)dz, rne L — nomyokpyxHOCT ‘Z‘ =1,0<argz<m.

2. BEIYUCIIUTE MHTErpall OT (GYHKIUK KOMILIEKCHOTO IEPEMEHHOTO 110 JAHHOH KPHBOIA.
Jy5c(z — 1) cos zdz, rne ABC— nomamas, z4 = 0, zg = 1 + 1,2 = L.

3. C moMomIbI0 MHTErpanbHOit GopMysl Koy BEYUCIUTL HHTErpal

f{) 2 +sinzd
——~ az.
z1=12(2 + 20)

4. C moMo1mIpI0 MHTErpanbHOM hopMyiel Komm BEIYHCIUTD HHTETPA.
TL'
5Z

ez d
7?| @+ 102
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Konrponsnas padora Ne3
1. PaznoxuTts B psa Teitnopa B OKpecTHOCTH TOUKH Z = OQYyHKINIO

(2) = z+1
fz T z244z-—5

2. Brprancnoute HUHTCrpal, c4YuTasd, UYTO O6XO)I 3dMKHYTOTO KOHTYypa HIPOUCXOAUT B

IMMOJIOKHUTCIbHOM HAITPaBJICHHUU:

f dz
1z1=1 (Z = 2)(z* = 1)

3. BeuncauTh C TOMOIIBI0 TEOPUH BHIUETOB HECOOCTBEHHBIN MHTETPA BUAA:

o (x4 1)dx
fm (x2 4+ 1) (x% + 24)

4. BBIYHCIUTE C IMOMOIIbIO TECOPUH BBIYCTOB HECOOCTBCHHBIN HUHTCI'paJI BUJa:

XCOSX
5 X.
x°—=2x+10

HECOOCTBEHHBIN HHTCTpall BUla j

—00

5. Beruncnuts ¢ IIOMOIIIBIO TCOPHUHU BbIYCTOB CJ'ICIIYIOH_II/Iﬁ OHpCI[GJ'ICHHBIfI HHTErpal:

21 d¢
fo 3+2cos¢

Bonpochl K KOJLJIOKBHYMY
l. Onpeoenenusn u popmynupoeku meopem.

Oyukuus, updepeHrpyemMast B CMbICiie KOMIUIEKCHOTO aHaIN3a, U QyHKIuS,

roaoMopgHas B TOUKE.
VYcnosusa Kommm-Pumana
['eomeTpryecKkuii CMBICT MOJTYJISI K ApTYMEHTA MPOU3BOIHOMN

[TonsiTue KOH(GOPMHOTO 0TOOPAKEHUSI, JOCTATOUYHOE YCIOBHUE KOHPOPMHOCTH.

Teopema Komu 11 0THOCBA3HOM 0071aCTH.
Teopema Kot 1151 MHOTOCBSI3HOM 0071aCTH.
Wnterpanbhas ¢popmyina Korm.

WuTerpan tuna Komm.

OnpeneneHre rapMOHUYECKON QyHKIHH.

. OnpeneneHne NHBEPCHH.

. Teopema o cpegnem

. Teopema Mopepa.

. IIpyHIIMIT MaKCHMyMa MOZYJIS.

. IlepBas Teopema Beliepmrpacca.

. Bropas Teopema Beliepirpacca

. Teopema AGemns

. @opmyna Komn Anamapa

. BHyTpeHHs1s Teopema eIMHCTBEHHOCTH

. Kimaccugukanus n3011poBaHHBIX OCOOBIX TOUEK
. Teopema Coxouxkoro — Beitepmrpacca

. Onpenenenue BpIYeTa B KOHEYHON M30JIMPOBAHHON 0CO00I TOUKE U B 0.

1. Joxazamenscmea ymeepicoeHuil
Teopema Komu amst omHOCBSA3HOM 06nacTu (IokazarensctBo J.I'ypea).
Teopema o cymecTBOBaHHH TIEPBOOOPA3HOIA.
Wuterpanshas popmyna Korm.
Teopema o cpegHeM.
HuddepenunpyemocTts uHTErpana tTuna Komm.
Teopema Mopepa.



14.
15.
16.
17.
18.
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10.
11.

12.

13.

14.
15.
16.
17.
18.

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

26.

[TpuHIMI MakCUMyMa MOJYJISL.
Teopema Abers.
Teopema Telinopa.

. HepaBenctBa Komu u Teopema JinyBuiis.

. Teopema Telnopa.

. Teopema Coxoukoro — Beitepmrpacca

. Belpaskenue Bbruera uepes KodQpQHUIUEHT pa3inoxeHus B psa Jlopan B KOHEUHOH TOUKe U B

OECKOHEYHOCTH.

Teopema Ko o Beruerax.

TeopeMa 0 OJIHOM CyMME BBIYETOB.

Jlemma Xoppana.

KpyroBoe cBoHCTBO ApOOHO-TUHEHHBIX OTOOpaKCHUH.

CBOICTBO COXpaHEHUSI CAMMETPUYHBIX TOUYEK JUIsl IPOOHO-TMHEWHBIX OTOOpaKEHUH.

BOl'[pOC])I K 3K3aMEHY
KommekcHble uncia u ,HCP'ICTBPIH HaJa HUMMU. TpI/IFOHOMeTpI/ILIeCKaﬂ U IokasaTciibHasa (bopMa

IIPEJICTaBICHNs KOMILIEKCHBIX uncen. Popmyina Myaspa. 3Bieuenue vz .
Pacmmpennas koMIieKCHas iockocTs. Ctepeorpaduyueckast IpOSKIHs U €€ CBOWCTBA.
Tononorus KOMIUIEKCHOM MIIOCKOCTU. [oHATHE OTKPBITOTO, 3aMKHYTOI'0, CBSI3HOT'O
MHOkecTBa. O0J1acTh, MOPSIIOK CBA3HOCTH.

[Tytu u xpussie. [Ipenen u HenpeprIBHOCTH GYHKIIUI KOMILIEKCHOTO IIEPEMEHHOTO.
[TpousBogHas PYHKIIMH KOMILIEKCHOTO epeMeHHoro. Y cnous Komu-Pumana.
OyHkMH, 11U depeHIpPyEeMbIE B CMBICIIE BEIIECTBEHHOTO U KOMIUIEKCHOT'O aHAIM3a.
dopmanbHble Tpou3BoaHbIe. [loHsTHE roToMophHON (YHKINH.

I'eomeTpryeckuii CMbICT MOJIYJISI M ApTYMEHTA MPOU3BOIHOM.

[TonsiTre koHpOpPMHOTO 0TOOpaXkeHwus. JlocTaToOUHBIH MPU3HAK KOH(DOPMHOCTH
OTOOpaKCHHUS.

I"apmonunveckre GyHKINU, BOCCTAHOBIICHHE TOJIOMOPGHON (PYHKIINH 110 €€ BEIIeCTBEHHOMH
YacTH.

JIpo6HO-THHEiHBIE 0TOOpaXKeH s, MX KOHPOPMHOCTE B C M KPyroBoe CBOHCTBO.
[TonsTie nuBepcum, ee cBoiicTBa. CBOWCTBO COXpaHEHUSI CAMMETPUYHBIX TOUEK IPU
JIPOOHO-IMHEWHBIX OTOOPAKEHHUSX.

[TocTpoenue qpoOHO-TMHEHHOTO 0TOOpa)KEHHUS 0 3aJaHHOMY COOTBETCTBUIO TPEX Map
TOYEK, CBOMCTBO COXpPAHEHUSI CJIO0KHOTO (AaHTAPMOHHYECKOT0) OTHOIIIEHUS.
JpoOHo-nuHeitHbIe H30MOP(GU3MBI BEPXHEH MOTYIIIOCKOCTH Ha €AUHUYHBIN KPYT U
aBTOMOP(U3MBI €IMHUYHOTO KPYTa.

CaoiictBa dynkiwm Z".

®yukiusa JKyKkoBCKOro.

[TokazaTenbHast GyHKIHS.

WuTerpan oT pyHKIMHM KOMIUIEKCHOTO ITEPEMEHHOTO U €r0 CBOWCTBA.

WNurerpansHas Teopema Komm u1st oqHOCBA3HON 001aCcTH (A0KA3aTENBCTBO C TOMOIIBIO
dbopmynsl ['puna).

Jlemma I'ypca.

Hurerpanbhas Teopema Kormu 11t o1HOCBSI3HOH 00acTy (JIoka3aTenbcTBO J. ['ypca).
WuTerpanpaas Teopema Komu 1151 MEHOTOCBSI3HON 00JIacTH.

Teopema o CyleCTBOBaHHH MTEPBOOOPA3HOM.

Wuterpansras ¢popmyna Komm u Teopema o cpenem.

Wurerpan tuna Komm.

beckoneuHnast mudepeHpyeMocTb ToIOMOPPHBIX (YHKIMNA, HHTErpalibHas popMyIia
Ko ana nponsBoaHbIx, Teopema Mopepa.

[TpuHIIMTT MakKCUMyMa MOIYJISA.



27.

CX0IMMOCTh U paBHOMEPHAs CXOAMMOCTD (DYHKIIMOHATBHBIX PsiioB. CBONCTBA paBHOMEPHO
cXoasuIMXcs psAaoB, Npu3Hak BeliepmTpacca.

28. IlepBas Teopema Beitepirpacca.

29. Bropas teopema BeitepmTpacca.

30. Crenennsle psabl. Teopema Abens. Pagmyc cXoquMOCTH CTEIIEHHOTO psizia.

31. IIpuznak Komm cxogumoctu unciaoBoro psaa. @opmysna Komm — Anamapa.

32. Teopema Thriinopa.

33. HepaBenctBa Komm u Teopema JInyBumis.

34. BayTpeHHssl TeopeMa eJMHCTBEHHOCTH IS TOIOMOPQHBIX (OyHKITHA.

35. Hynu rosiomopdHO# GyHKITUN.

36. Psin Jlopana. Teopema Jlopana.

37. Teopema 00 eIMHCTBEHHOCTH pa3iioxkeHus B pal Jlopana, HepaBeHcTBa Komn st
K02(ppHLIIEHTOB.

38. Knaccudukanus n30JupoOBaHHBIX OCOOBIX TOYEK, KPUTEPUH YCTPAHUMOCTH 0CO0O0M TOUKH.

39. Tomtocel ronomMopdHON YHKINH, TOPSAIOK MOTOCA, CBA3b MEXY HYJISIMH U TIOJTIOCAMHU.

40. Teopema Coxorkoro — BeiiepimTpacca.

41. Uensie u mepomopdusie pynkmuu. [Ipeacraienne mepoMophHOi HyHKIIMU, IMEIOLIECH
KOHEYHOE YHCIIO MOJIIOCOB.

42. Boruetsl. Beipaskenue Bbruera uepes KodQpGHuIueHT pasinoxenus B psag Jlopana. Berancnenne
BBIUETA B CJIyydae MOJII0COB PA3HOM KPAaTHOCTH.

43. Teopema Komn o BerueTax.

44, Boruetr B OeckoHeUHOCTH. TeopeMa o OJIHON cCyMMe BbIUETOB.

45. Jlemma XopaaHa u ee npuMEHEHUE.

46. BoruncieHne HecOOCTBEHHBIX MHTEIPAJIOB C IOMOIIBIO BEIUETOB.

47. HecoOCTBEHHBII MHTETPAJT B CMBICJIE TJIABHOTO 3HAUCHUS. BhlunciIeHus B ciryyae mpoCThIX
nontocoB. [Ipumep.

48. Jlorapupmuueckuil BBIYET B HYJISIX U MoJitocax. Teopema o MOIHOM cymme
Jgorapu(pMUUEcKUX BbIUETOB (PyHKINU, MepoMOp(dHOIl B 00s1acTu.

49. TlpyHUIMT apryMeHTa.

50. Teopema Pymie n ocHOBHast TeopeMa anreOpel.

51. IIpuHun coxpaHeHus: 006JacTH.

52. JlocTaTouHOE yCIOBHE JIOKAITBHOW OJTHOIMCTHOCTH M HEOOXOAMMOE YCIIOBHE OJTHOIMCTHOCTH
rojoMop¢HON YHKIUH.

53. AHATUTHYECKHIA JIEMEHT, aHATMTHYIECKOE TIPO0DKEHUE 110 Tienu obmactedl. KanoHnmueckuit
AQHAJTUTUYECKHUH JIEMEHT, aHATUTHYECKOE TPOI0JIKEHUE 110 KPUBOHA.

54. TlonsTHe NMOTHON aHAIUTUYECKON (DYHKIIMHU, BETBb MOJTHON aHAIMTUYECKONW QyHKIINH,
TeopemMa 0 MOHOApoMuu (popmynupoBka). PuUMaHOBa HOBEPXHOCTH MOJHOM aHAIUTHYECKOM
GyHKIIH.

55. IIpuHIIUT HENPEPHIBHOCTH.

56. [Mpuniun cummetpun Pumana-11IBapia.

57. KondopmHo skBHUBaNieHTHBIE 001acTH Ha TUIOCKOCTH. Teopema Pumana (hopMynupoBka).
CootBercTBHE I'paHul] IpyU KOHGOPMHOM OTOOPaKEHUU.

58. IIpuHIUN B3aMMHO-0AHO3HAYHOTO COOTBETCTBUSI.

59. OToOpaxeHne BepXHEW TOTYIUIOCKOCTH Ha MHOTOYToIbHUK. Dopmyna Kpuctoddens-
[IBapua.

Kputepun onieHuBaHus pe3y1bTATOB 00y4YeHHUsI
Oyenka Kpumepuu oyenusanus no sxzameny

Buvicoxuil Yposerb OYEHKY «OMJIUYHO» 3aciiyxHcueaem cmydeHm, oce8oUBULULL SHAHUA,
«5» YMERUA, KOMNemernyuu u meopemuuecmtﬁ mamepuail be3 np06€ﬂ06;

BbINOJHUBUIULL 8CE 3A0AHUSL, NPEOYCMOMPEHHbLE YUeOHbIM NIAHOM HA




(omauyno) 8bICOKOM KAYEeCMEEHHOM YPOBHE, NPAKMU4eCKUe HAGbIKU
npogeccuoHanbHo20 NPUMEHeHUsL 0CB0EHHbIX 3HAHUU CHOPMUPOBANb.

Cpeonuii ypogenb | OYeHKY «XOPOuloy 3acayicugaem cmyoenm, npaKkmuiecku NoaIHOCMbio
«4» 0C8OUBUIUT 3HAHUS, YMEHUS, KOMNEeMEeHYUU U meopemuyecKuil
Mamepuan, yueonvie 3a0aHus He OYeHeHbl MAKCUMATbHbIM YUCTOM

(xopowio)
0annos, 8 0CHOBHOM CPoOpMUPOBAL NPAKMUYECKUE HABBIKU.
Ilopozosbiii OYEHKY «VO0BIeMBOPUNENbHOY 3ACTYHCUBAEN CIYOEeHM, YACTUYHO C
VposeHb «3» npobenamu 0C8oUBWUL 3HAHUSL, YMEHUsL, KOMNeMeHYUuu u
(yoosnemseopume | meopemuyecKull Mamepua, MHozue yyebHvle 3a0anus 1ubo He
JIbHO) BbINOIHU, TUOO OHU OYEHEeHbl YUCTIOM OANI08 OIUBKUM K MUHUMATILHOMY,
HeKOmopble NPAKMULeCKue HasblKu He CHopMUposansi.
Munumanvhulil OYEHKY «HEeYO008I1eMEOPUMENbHOY 3ACTYHCUBAEN CIYOEHN, He
VposeHb «2» 0CB0OUBULL 3HAHUSL, YMEHUSL, KOMNEeMeHYUlU U MmeopemudecKuil

(HeyOosiemeopu | mamepuai, yuebHble 3a0aHUs He 8bINOIHUL, NPAKMUYECKUe HABbIKU He
mevHo) cghopmuposanbwi.

Kpurepuu onieHMBaHus 110 3a4€Ty:

«3a4TEHO»: CTYJIEHT BJIAJICET TEOPETUUECKUMU 3HAHUSAMU 110 JAHHOMY pa3Jielly, 3Hae€T OCHOBHBIE
(bopMyIIbl, 1OMTyCKaeT He3HAUNTENbHbIE OIMOKU; CTYACHT YMEET MIPABUILHO OOBSICHATh
M3JI0KEHHBIN B Kypce MaTepHall, WITIOCTPUPYS €ro MpUMEpPaMHu.

«HE 3a4TEHO»: MaTepHual He YCBOEH WM YCBOEH YaCTUYHO, CTYICHT 3aTPyAHACTCS IPUBECTU
MPUMEPHI [0 OCHOBHBIM MOHATUSM Kypca, TOBOJIbHO OTpaHUYEHHBIH 00beM H3YUEHHOTO
MaTepuaa.

OneHouHble CpeAcTBA Ui HMHBAJIUIOB W JIMII C OTPAaHUYEHHBIMH BO3MOKHOCTSAMHU
3JI0POBbSI BEIOMPAIOTCS C YIETOM UX MHIUBUAYAIBHBIX IICUXO(QU3NIECKIX OCOOCHHOCTEH.

— IIpY He0OXOAMMOCTH UHBAIMIAM U JIULIAM C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3/I0POBbSI
NPEJIOCTABIISIETCS TOTIOJIHUTEFHOE BPEMS JIJIS TIOATOTOBKH OTBETA HA SK3aMEHE;

— IIpU TPOBEICHUH NPOLEYPhl OLIEHUBAHUS PE3YJIbTaTOB 00YUYEHUSI HHBAINIIOB U JIUIL C
OTPaHUYCHHBIMH BO3MOXXHOCTSIMH 3JIOPOBBSI TIPEAYCMATPUBAETCSI UCTIONB30BaHUE TEXHHYECKUX
CpPEZCTB, HEOOXOIUMBIX UM B CBSI3U C UX MHAUBUIYAIbHBIMU OCOOEHHOCTSIMH;

— TIpY HEOOXOIUMOCTH ISl 00YUAIOIIUXCS ¢ OTPAHUYCHHBIMHA BO3MOKHOCTSIMHU 37I0POBbSI
¥ WHBAIWIOB TPOIEAypa OLEHHBAHUS pE3YyJIbTaTOB OOYYEHHS 10 JUCHUIUIMHE MOXKET
MPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Mpouenypa oneHWBaHMS PE3yIbTaTOB OOYYEHHUS WHBAJIUIOB U JIUIl C OTPaHUYECHHBIMU
BO3MOXKHOCTSIMH 3JIOPOBbSI 10 JHCHUIUIMHE (MOJIYJIIO) TpelyCMaTpUBaeT IPel0CTaBICHUE
uHpopmanmu B QopmMax, aJanTUPOBAHHBIX K OTPAHWYEHHUSM HX 30POBbS M BOCIIPHSATHS
UHPOpPMALINH:

JInst L ¢ HapyIeHUSIMH 3PSHUS:

— B I€YaTHOW (hopMe YBEIMICHHBIM HIPUPTOM,

— B (hopMe DIIEKTPOHHOTO JIOKYMEHTA.

JUist U1 ¢ HapyIICHUSIMH CITyXa:

— B mieuaTHoi opme,

— B (hopMe AIIEKTPOHHOTO JIOKYMEHTA.



I[JISI JIMI ¢ HAPpYHICHUSAMU OTIOPHO-ABUTATCIIBHOIO arrapara:

— B IIeYaTHOU opme,

— B hopMe PIEKTPOHHOTO JTOKYMEHTA.

JlaHHBIN TIepedeHbh MOXET OBITh KOHKPETH3HPOBAH B 3aBUCHMOCTH OT KOHTHHTCHTA
00ydJaromuxcs.

5. Ilepedyenn y4eOHOI InTepaTypbl, HHGOPMALMOHHBIX PeCYPCOB H T€XHOJIOTHil

5.1. YueOnas sureparypa

1. ITpusanos, V. U. BBenenue B Teopuro pyHKITUNH KOMIUIEKCHOTO ITEPEMEHHOTO: YUYSOHUK
| . W. TpusanoB. — 15-¢ usn., crep. — Cankr-IlerepOypr: Jlanp, 2021. — 432 ¢. —
ISBN 978-5-8114-0913-6. — Tekcr: snekrponusiii // JlaHb: 371€KTPOHHO-OMOIHOTEUHAS
cucrema. — URL.: https://e.lanbook.com/book/167779

2. BonkoBpeickuii, JI. M. COopHuk 3amady 1o Teopud (YHKIMH KOMILIEKCHOTO
nepemMeHHoro: yuyeoHoe nocodue / JI. Y. Bonkosbickuid, I'. JI. JIynu, W. I'. ApamanoBuu.
— 4-¢ u3a., nepepad. — MockBa: DUIMATIINUT, 2006. — 312 ¢c. — ISBN 5-9221-0264-
8. — Tekct: anextponnsbii // Jlanb: anmexTpoHHO-OMOMMOTEYHas cucrema. — URL:
https://e.lanbook.com/book/2763

3. IlIabynun, M. U. Teopust GpyHKIMI KOMIUIEKCHOTO TIEPEMEHHOr0: yueOHoe mocooue /
M. U. Hlabynun, 0. B. CugopoB. — 5-e u3a. — Mocksa: Jlabopartopust 3nanmii, 2020.
— 303 c. — ISBN 978-5-00101-916-9. — Tekcrt: amextponHsii // JlaHb: 3J€KTpOHHO-
oubmuoreunas cucrema. — URL: https://e.lanbook.com/book/151505

5.2. llepuoguyeckue u3IaHus:

1) Becrauk MI'Y. Cepusi: MatemaTnka. MexaHuKa;

2) Becthuk CIIOI'Y. Cepusi: MatemaTrka. MexaHnuka. ACTpOHOMUS;

3) Useectus BY3os. Cepus: Maremaruka,

4) MUzsectus PAH (o 1993 r. UzBectus AH CCCP) Cepusi: Marematudeckasi;

5) Maremaruka. Pedeparusnsbiii xypuair. BUHUTH;

6) MarematHyeckue 3aMeTKH;

7) MatemaTnyeckuii COOpHUK.

8) bassl nannbix kommanuu «Mct Beroy http://dlib.eastview.com

9) Dnekrponnas oudbmuoreka GREBENNIKON.RU https://grebennikon.ru/
(mepeuncneHHble u3aHus XpausaTcs B ponae oudnuorexu Kyol'y)

5.3. NHTepHeT-pecypchbl, B TOM 4YHCJIe COBpPeMeHHble NpodeccHoHAIbHbIE 0a3bl
JAHHBIX U I/IH(l)OpMaIII/IOHHbIe CIIPpaBO4YHbIC CUCTEMBbI

y1eKTPOHHO-0Ub/MoTeuYHbIe cucTeMbl (IBC):

1. DBC «IOPAUT» https://urait.ru/

2. 9BC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAWH» www.hiblioclub.ru

3. OBC «BOOK .rux» https://www.book.ru

4. OBC «ZNANIUM.COM» www.znanium.com

5. OBC «JIAHb» https://e.lanbook.com

IIpodeccuonanbubie 6a3bl JTaAHHBIX:

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

Scopus http://www.scopus.com/

ScienceDirect www.sciencedirect.com

Kypuanst nuzgarenscrea Wiley https://onlinelibrary.wiley.com/
Hayunas anekrponnas oudnauorexa (HIb) http://www.elibrary.ru/

agrwpn e
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6. IlomHOTEKCTOBBIE apXMBBI BEAYIIUX 3allaJHBIX HAYYHBIX )KypHaAJIOB Ha Poccuiickoi
wiatdopme HayuHbIxX xxypHamoB HOMKOH http://archive.neicon.ru
7. HanumonanbHas »nekTpoHHas OuOIMOTEKa (JOCTYN K DJIEKTPOHHOW OHOIMOTEKe
nuccepranuii Poccuiickoit rocynapcrsennoi ononmoreku (PI'B) https://rusneb.ru/
8. TIlpesupentckas oubmuorexa um. b.H. Enpuuna https://www.prlib.ru/
9. DmnextponHas kojuiekus Oxchopackoro Poccuiickoro ®onga
https://ebookcentral.proguest.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. "Jlekropuym TB" http://www.lektorium.tv/
18. VuuBepcuretckas unpopmarmontas cucrema POCCHUS http://uisrussia.msu.ru

Pecypchl ¢cBOOOAHOTO J0CTYNA!

1. AmepuKaHCKas naTeHTHas 0a3a maHHbIX hitp://www.uspto.gov/patft/

2. TlonHble TEKCTHI KaHAJCKUX AuccepTaiuit hitp://www.nlc-bnc.ca/thesescanada/

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

4. MUHUCTEPCTBO HayKH M BbICIIEro oopa3zoBanus Poccuiickoit @enepannu
https://www.minobrnauki.gov.ru/;

5. ®enepanbHblil moptan "Poccuiickoe oopazosanue” hitp://www.edu.ru/;

6. HWudopmanmonnas cucrema "EfanHoe okHO JocTyna K 00pa3oBaTeilbHbIM pecypcam”
http://window.edu.ru/;

7. Enunas xoiekius mudpoBeIx 00pa3oBaTeIbHBIX pecypcos hitp://school-
collection.edu.ru/ .

8. ®enepasibHbIN LIEHTP UH(POPMAIIMOHHO-00pa30BaTENIbHBIX PECYPCOB
(http://fcior.edu.ru/);

9. Ilpoext I'ocymapcTBeHHOro HHCTUTYTa pycckoro s3bika uMeHu A.C. Ilymkuna
"Oo6pa3oBanue Ha pycckom" https://pushkininstitute.ru/;

10. CnpaBouHo-uH(pOpMaIMOHHBIN mopTan "Pycckwuii s3eik" hitp://gramota.ru/;

11. Cnyx0a TeMaTHUECKUX TOJIKOBBIX cioBapei http://www.glossary.ru/;

12. CnoBapu u sHIuKI0Neuu http://dic.academic.ru/;

13. OOpazoBarenbHbIid opTan "Yueba" http://www.ucheba.com/;

14. 3axonomnpoekt "O0 oOpazoBanuu B Poccuiickoit denepannn". Bornpock! 1 0TBETHI
http://xn--273--84d1f.xn--plai/voprosy_i_otvety

CoOcTBeHHBbIE JIEKTPOHHBbIE 00pa3oBaTe/ibHbIe M HH(POPMALMOHHBIE PeCypPChI

KyoI'Y:

1. Cpena moaynapHOTO AuHamMuueckoro oOyuenwus http://moodle.kubsu.ru

2. baza y4eOHBIX MJIaHOB, Y4€OHO-METOANYECKUX KOMILIEKCOB, MMyOINKaUi 1
koHpepenmmii http://mschool.kubsu.ru/

3. bubnuorexa MHPOPMAITMOHHBIX PECYPCOB Kadeapsl HH(HOPMALIMOHHBIX
obpasoBaTenbHbIX TexHoorui http://mschool.kubsu.ru;

4. DnektpoHHbIi apxuB qokymeHToB KyOI'Y _http://docspace.kubsu.ru/

5. DnekTpoHHbIe 00pa3oBaTelbHbIE pecypchl Kadeapbl HWHPOPMAIMOHHBIX CHCTEM U
TexHoJioruil B oopazoBanuu Kyol'Y u nayuno-meroanueckoro xxypHaia "IIIKOJIBHBIE 'O /IbI"
http://icdau.kubsu.ru/
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MeTtoauyeckue ykazaHus JJsl 00y4aIOIHXCS 110 OCBOEHUIO TUCIIUIIHHBI (MOIYJIsT)

[To kypcy HpemycMOTPEHO MpPOBEJICHUE JICKIIMOHHBIX 3aHATHH, Ha KOTOPBIX JaeTCs
OCHOBHOM CHCTEeMAaTH3MPOBAaHHBIA MaTepuall M TOJHUMAIOTCS MPOOJIEMHBIC BOIPOCHI;
MPAKTUYECCKUX 3aHATHH, HAa KOTOPBIX MIUPOKO HCIIONB3YIOTCS AKTHBHBIC M WHTCPAKTHBHBIC
00pa3oBaTelbHbIC TEXHOJIOTHUH; JIAOOPATOPHBIX, B MPOIIECCE IPOBEACHUS KOTOPBIX 00yUaIOIIHecs
0TpabaThIBAIOT HABBIKU PEIICHHSI KOHKPETHBIX HAYYHBIX 3a7a4.

BaxkHelmmMu  COCTAaBIAIOIIMMU Kypca SBISIOTCS TaKWe BHIbI 3aHATHHA, Kak
camocTosiTeNlbHass paboTa CTYJIEHTOB, Takas Kak pa30op JeKIuii, pabora ¢ IUTEpaTypoil,
0oTpabOTKa HABBIKOB pELICHUS NPaKTHUYECKUX 3a7ad, NOAroToBKka pedepara. B mporecce
CaMOCTOSITENIbHOM  paboThl  OOy4YaIOIIMMHUCS AKTUBHO HCIONB3YIOTCA WHGOPMAIlMOHHbBIE
CIIPaBOYHBIC CHCTEMBI.

Texymuii KOHTPOJIb OCYIIECTBISIETCS MIPETIOaBaTeNIeM, BEAYITUM MPAKTUYECKUE 3aHATHUS
Ha OCHOBE JUCKYCCHHM CO CTYyJICHTaMH, NAIONICH MpPEJICTaBICHHE O IMHAMHKE pOCTa 3HAHUHN
CTYJCHTOB M WX HAYYHOM TMOTEHIMAJIC; YYeTa aKTUBHOCTU CTYACHTA HA 3aHSATHUSX M OIICHKE
BBICTYIUICHHS OOydaromierocss mpu u3liokeHuu pedepara. KoHTponb Takke OCYyIIECTBISETCS
ITyTeM MPOBEACHHUS KOHTPOJIBHBIX PabO0T. MITOroBEIil KOHTPOJIb OCYIIECTRBISIETCS B (hopMe 3adeTa
B 4 cemecTpe U SK3aMeHa — B 5.

B ocBoeHMM NHUCHUTUIMHBI HHBAJIUIAMH W JIUIAMU C OTPAHWYCHHBIMHA BO3MOXKHOCTSIMH
3I0pOBbs OONBINIOE 3HAYCHHE HMMEeT WHAMBHyallbHas ydeOHas pabora (KOHCYIbTAllUU) —
JIOTIOTHATEIFHOE Pa3bsICHCHHE yIeOHOT0 MaTepHara.

NunuBuayanbHble KOHCYJBTAIlMM 1O TPEAMETY SBISAIOTCA BAXKHBIM  (PAKTOPOM,
CIOCOOCTBYIOIIUM HHJIUBUYaTU3allMd O0YUCHHUS W YCTAHOBJIICHHIO BOCIIUTATEILHOTO KOHTAKTa
MEXIy TMpernofaBaTeieM U OOyYarolMMCS WHBIUAOM WM JHUIOM C OrPaHUYCHHBIMU
BO3MOXKHOCTSIMH 3710POBBSI.

7. MaTtepuajibHO-TEXHHYECKOe o0ecriedeHne 1o JUCHUIIuHe (MOIYJII0)

HaumenoBanue creruanbHbIX OCHAIIEHHOCTD CHELHATBHBIX I[TepedeHb TULEH3HOHHOTO
NIOMEILEHUI NIOMEILEHUI MIPOrPaMMHOTO 0becreueHHsI

VYuebOHbie ayJMTOPHHI Ui | MebGens: yueOHas MeOenb Microsoft Windows
MPOBE/ICHHUS 3aHTHI JeKimoHHoro | Texuuueckue cpencrsa obyuenus: | Microsoft Office Professional Plus
THUIA 9KpaH, MPOEKTOP, KOMIBIOTEP
YueOHbIe ayJIUTOpUn st | MeOenb: yueOHas mebelb
MPOBE/ICHUS 3aHATHI
CEeMHHAPCKOT0 THIIA, TPYIIMOBBIX H
WHUBUIYalbHBIX  KOHCYJbTAIHH,
TEKYILEero KOHTPOJIS "
MPOMEKYTOUHOM aTTeCTallHU

Jns  camMoCTOsATeNbHOW — paboThl  OOYyYaIOUIMXCS  MPEAYCMOTPEHBI  MMOMELICHHUS,
YKOMIUIEKTOBAaHHBIE CIICIMATN3NPOBAHHON MEOEIbI0, OCHAIIEHHBIE KOMITBIOTEPHOH TEXHHUKOMH C
BO3MOXHOCTBKO IIOAKIOYCHHUA K CCTHU «I/IHTepHeT» 1 obecrieueHneM A0CTyIIa B DJICKTPOHHYIO
nH(pOpPMaIIMOHHO-00pa30BaTENBHYIO CPEly YHUBEPCHUTETA.

HammeHnoBanme moMemeHui yis OcCHaIeHHOCTh TOMEIICHUH IS [epedyeHp TUTICH3NOHHOTO
CaMOCTOSTEIIEHOW PaOOTHI CaMOCTOSITEIIEHOU PabOTHI MIPOTPAMMHOTO 00eCTICUCHUS
o0yJarommxcs o0yJarommxcs

[Nomemienne ans camocTosATenbHON | Mebens: yueOHas mebenb
paboTel o0yyaromuxcs (AUTATBHBINA | KOMITIEKT — crienuaam3upOBaHHON

3an Hayuwnoii 6ubmmorexn) MeOemH: KOMIBIOTEPHBIE CTOJIBI
ObopynoBanmue: KOMITBIOTEPHAS
TEeXHHKa C IOJKJIIOYCHHEM K
nH(OPMAITMOHHO-

KOMMYHUKaLlMOHHOU CeTn




«/HTepHET» M NOCTYIIOM B

JJIEKTPOHHYIO  WH(OpPMALMOHHO-
00pa30BaTeIEHYIO cpeny
00pa3oBaTeIbHOM OpraHu3aIH,
BeO-KaMephl, KOMMYHHUKAIIHOHHOE
obopynoBaHne, oOecIeUnBaroIIee
JIOCTYI K cetu HHTEPHET
(mpoBojHOE coeUHEHNE u
0OecnpoBOIHOE  COENMHEHHE 10

texnojorud Wi-Fi)

TTomemnieHue st caMOCTOSTEIHLHOM
PpaboThI OOYJAOLITHXCS

Mebenn: yaebHas medenb
Kommiekt  cnenmanu3upoBaHHON
MeOeJn: KOMITBIOTEPHBIE CTOJIBI
O6opynoBaHue: KOMIIbIOTEPHAS
TEeXHHKAa C TOJKIIOYCHHEM K
nH(OpPMaIMOHHO-
KOMMYHHKAIIMOHHOM
«/HTEpHET» W JOCTYIOM B
9NIEKTPOHHYI0  MH(OPMAIHOHHO-
00pa3oBaTeNbHY0 cpeny
oOpa3oBaTeNbHOW  OpraHHW3alNy,
BeO-KaMephl, KOMMYHHKAIHOHHOE
obopynoBanne, oOecTIeUnBaromIee
J0CTyII K CEeTHU HWHTEPHET
(mpoBoaHOE COETMHEHUE u
OCCIIPOBOIHOE  COCAMHCHHE IO
texnosnoruu Wi-Fi)
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