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1 ey u 3axa4m U3yYeHHUs] JUCHUIITHHBI (MOAYJIsI)

1.1 Heap ocBoenust IUMCHUIIMHBI «KOMIUIEKCHBIN aHAJM3» SBISICTCS OCBOCHHUE
CTyACHTaMU TCOPETUYCCKUX OCHOB U HAYYHOI'O 000CHOBaHUSA OCHOBOIIOJIararommx MHOHATUN TCOpUHn
(byHKHI/II\/'I KOMIUJICKCHOI'O MCPEMEHHOI0 U METOAOB IMPAKTUYCCKOro UX MCIIOJIb30BaHUs, OBJIAACHUC
CHUCTEMON MaTeMaTHYCCKHUX 3HaHPII>i, YMCHI/IP'I N  HaBBIKOB, O6eCHe‘lI/IBaIOHlI/IX pa3sBuUTUC
YHUBEPCAJIbHBIX KOMHCTGHHI/Iﬁ CTYACHTOB.

1.2 3apauu AMCUUIINHBI:

— 0000IINTh U CHCTEMATH3MPOBATh 3HAHUS O CBOWCTBAX M OCOOCHHOCTSX TONOMOP(QHBIX
(aHanuTHueckux) QYHKOHUN, UX aHATTUTHYECKOM MPOIOKEHUH, psiiaX ToloMOpGHBIX (PYHKIHH,
Teopuu uHTerpaia Komm, rapMoHnYecKuX GYHKIUAX, TEOMETPUICCKUX MPUHIHINAX KOH()OPMHBIX
OTOOpaKEHUI M BO3MOXKHOCTSIX TIPUMEHEHHI 3TUX 3HAHUIA;

— chopMHupOBaTh HAaBBIKM TMOCTPOEHHS KOH(QOPMHBIX OTOOpaKEHWH C TOMOIUIBIO
JJNIEMEHTapHBIX (QYHKIUH W MpPUMEHEHHs] NPUHIWIA CHMMETPHHU, OIPEACICHUS XapakTepa
ocoOeHHOCTel (YHKIMH, TPUMEHEHHS TEOPUW BBIYETOB K BBIUYUCICHHUIO HEKOTOPHIX THIIOB
OIPEJEIIEHHBIX UHTETPAJIOB.

— HaY4YUTb NPUMEHATH METOJAbI KOMIIJICKCHOI'O aHAJIM3a U1 PCUICHUA MPUKIIAAHBIX 3aj1a4.

1.3 MecTo qucuMnIuHbI (MOIYJisl) B CTPYKTYpe 00pa3oBaTeIbHOii MPorpaMMbl

Juctunnuna «KoMIuiekcHbIii aHanu3» OTHOCUTCS K oOs3artenpHOM dvacth bioka 1
"Muctummuabl (Moxynn)" ydeOHOro TutaHa. B coOTBeTCTBHMH ¢ pabodnM y4eOHBIM IIJIAHOM
HanpasieHus 01.05.01 «®ynnameHTanpHass MaTeMaTHKa M MEXaHWKa» JUCIUIUIMHA U3ydaeTcs Ha
2 u 3 xypcax B 4 u 5 cemecTpax 1o o4Hoi ¢popme oOyueHus. Bua npomMexyrouHol aTTecTalnu:
3a4eT, FK3aMEH.

3HaHUA, MOJIyYEHHBIE B 3TOM KypCE, HCIOJB3YIOTCS B MAaTeMaTHYECKOM AaHAIIN3E,
(yHKIMOHATBEHOM aHaNM3e, Tu¢depeHITMaTBHON TEOMETPUU U TOTIOJIOTHH, Tud(epeHIInaTbHBIX
YpaBHEHHUAX, YPABHEHHUSIX MaTeMaTHUECKON (GU3NKU, TEOPUU YMCEN, METOJaX ONTUMHU3ALMH U JIP.
Cnymarenu IOKHBI BIAJAECTh MAaTEMATHUYECKMMHU 3HAHUSMHM B PAMKax pa3leloB IPOTrpaMMBbI
y4e0HOTO Kypca 110 MaTeMaTH4YeCKOMY aHalln3Yy.

1.4 TlepeuyeHb MJIAHMPYEMBIX pPe3yJabTaTOB O0Y4YEeHHs] MO JAUCHHUIJIHHE (MOIYJIIO),
COOTHECEHHBIX € IJIAHMPYEMbIMH Pe3yJIbTATAMH OCBOEHHUSI 00Pa30BaTeIbHOM MPOrPaMMbI

W3yuenue paHHOW y4yeOHOW JUCHMIUIMHBI HampaBiieHO Ha (opMmupoBaHHEe Y
oOyuaronuxcs ciaeIyromnX KOMIETeHITH:

Kox 1 HaumeHnoBanne nHAMKaTOpa™ Pe3ynbraTel 00yueHHs 10 AUCIUILIIHHE
JOCTIDKEHHSI KOMIIETEHITHH

OIIK-1 CnocodeH HaxXoauTh, (POPMYITHPOBATH U peliaTh AKTyajJdbHble U 3HAYMMbIe MPOGJIeMbI
(yHIaMEHTATbHOH MAaTEMATHKH U MeXaHUKHU

3HaeT OCHOBHBIC NOHATHA M TEOPEMBI KOMIUIEKCHOTO
HOIIK-1.2. OcyiecTisieT BBIOOP METOIOB aHaJIM3a, U CIOCOOBI UX MPUMEHEHHUS B APYIUX O0JIACTSIX
pemreHns 3a1a49 QyHIAMEHTAIbHOW MAaTEMATHKY | 3HAHHUN

YMeer WUCHONB30BaTh 3HAHHE OCHOB KOMIIJIEKCHOI'O
aHamM3a JuIl HepeBoja MH(GOPMAIMH C E€CTECTBEHHOI'O
A3bIKa Ha S3BIK MAaTEeMAaTHKH M OOpaTHO, HPUMEHSTH
TEOPETHIECKNE 3HAHUS 1O KOMIUICKCHOMY aHaln3y B
OITMICAHHH TPOIIECCOB M SIBICHHUI B MEXaHHKE.

Brnaneer HaBBIKAMH MPAKTHYECKOT'O  HCHOIB30BAHUS
METOJIOB M PE3yJIbTATOB KOMIUICKCHOTO aHAJIN3a IPH
pemIeHn N Pa3INIHbIX 3a/1ad.

IIK-1 Cnocoben ¢popmyaupoBaTh M peliaTh aKkTyaJbHble M 3HAYHMBbIe 3a1a4i QyHIAMEHTATbHOH 1
NPUKJIATHON MaTeMATHKHU
UIIK-1.3. CamocToATenbHO H  KOPPEKTHO | 3HaeT GOpPMYIHPOBKH M JOKAa3aTebCTBA YTBEP)KICHUH
pemaer CTaH/IapTHbIC 3amauyl | Teopuu QYHKIMH KOMIUIEKCHOTO aHAJIN3a, METOJbI UX
(yHIaMEeHTaIbHON M MPUKJIATHON MaTEMAaTHKN | JOKa3aTelIbCTBA.




KOZ[ 1 HAMMCHOBAHHC I/IHZ[I/IK&ITOI)&>l<
JOCTHXXKCHUSA KOMIICTCHIIUNU

P€3yJ'H)TaTI)I 06yqu1/I${ 10 JUCHUILIINHE

YMmeer craBUTh TIO3HABaTeNbHBIE LENH  y4eOHOU
JICITENbHOCTH;  OCYILECTBJIATH  CAMOKOHTPOIb U
CaMOOIIEHKY CBOMX YYEOHBIX JIOCTIDKCHWH; MPUMEHSTH
HAaBBIKU BIIAJICHUS UKT, MIPOEKTHOU u
UCCIIENOBATENbCKON  JEATENBHOCTBIO B IPOLECCE
U3y4eHUs KOMIUIEKCHOTO aHAIN3a.

Bnaneer armapaToM KOMIIJIEKCHOIO aHajlni3a, METOodaMHnu

MNpUMEHCHUA JOTOro amnmapara K pCeHICHUIO 3ajiadv;
HaBbIKaMH HCCII e}lOBaTeJ’ILCKOﬁ u HpOGKTHOﬁ
JACATCIIBHOCTH.

Pe3ynbrarel 00ydyeHHs MO AMCLUMILIMHE JOCTUTAIOTCS B paMKax OCYIIECTBIIEHUS BCEX
BHJIOB KOHTAKTHOM M CaMOCTOSITENbHOM pabOThl 00YJarOIMXCsl B COOTBETCTBUU C YTBEPKICHHBIM

y4eOHBIM IJIAHOM.

Nuaukatopel  TOCTHKEHUS

KOMIIETECHITHH

AOCTHIKCHUHN COOTBECTCTBYIOIUX UM PE3YJILTATOB 06y‘~I€HI/I$I.

2. CTpyKTYypa H coJep:KaHue U CHUTIIMHBI
2.1 Pacnpenenenue TPy10€MKOCTH THCIMIIIMHBI 110 BUAAM padoT
OOriast TPyIOEMKOCTh JAMCIUIUIMHBI COCTaByIsgeT 6 3aueTHbIX eaunmIl (216 vacoB), ux
acmpesieJIeHre 10 BUJaM paboT MPEICTaBICHO B TaOJINIIE

CUHHUTAIOTCA

chopMUpPOBaHHBIMU

pu

Buner pabot Bceero Dopma o0yueHus
4aCcoB OYHO- 3a04Hasl
OYHast
3a04Has
4 5 = =
ceMecTp cemecTp cemecTp Kypc
(uacer) (uacer) (uacer) (uacer)

KonrakTHasi padoTa, B TOM YHcJIe: 120,5 50,2 70,3
AyauTopHbIe 3aHATHS (BCETO0): 116 48 68
3aHATUA JEKIMOHHOIO TUIIA 50 16 34
11a00paTOpHBIE 3aHATHS 66 32 34
MPaKTHYECKUE 3aHATHSA
CEMHHAPCKUE 3aHATHA
HNuas xoHTakTHas padoTa: 45 2,2 2,3
KonTtpomns camocTosTensHON paboThI 4 2 2
(KCP)
ITpomexyrounas arrecranus (MKP) 0,5 0,2 0,3
CamocTosiTeibHAsA padoTa, B TOM 41,8 21.8 20
qucie:
CamocmoamenvHoe usyueHue pasoenos,
camonod2omoska (npopabomka u
NOGMOpeHUe TeKYUOHHO20 Mamepuand u
Mamepuana y4eOHUKO8 U y4eOHbIX 59,8 21,8 38
nocoouil, n0020MmoeKa K 1a00pamopHvIM U
NPAKMUYECKUM 3AHAMUAM, KOLTOKSUYMAM
um.o.)
[NoxroroBka K TeKyLeMy KOHTPOIIO
KonTtpoas: 35,7 35,7
IToaroroBka K 3k3aMeHy 37,7 37,7
Oomas yac. 216 72 144
TPYAOEMKOCTH B TOM YHCJIe

KOHTAKTHAaN 120,5 50,2 70,3

padora

3a4. efl 6 2 4




2.2 Coneprxanue TUCHUIIHHBI

PacnpenencHue BUI0B yueOHON pabOThI M UX TPYAOEMKOCTH 110 pa3/esiaM JTUCIIUILIHHBL.

Paznener (TeMbl) AMCIUIUIMHBI, uU3ydaemble B 4 cemectpe (2 kype) (ounas ¢hopma
00yuenus)

KonugectBo yacos
Bueaynut
Ne HaunmenoBanue pa3nenos (tem) AYRHTOPH opHast
Bcero pabora
pabora
J I13 JIP CPC
1 KomrnekcHele uncna u reicTBust Ha HUMU. [ eomeTpust u 18 2 10 6
' TOMOJIOTUSI KOMIUIEKCHO# TTOCKOCTH.
KommnekcHas nuddepenuupyemocts. ['onomopdusie pyHkmnm n

2. 22 6 10 6
KOH(OpPMHBIE 0TOOPaKEHHSI.

3. WnrerpupoBanne GyHKIUH KOMIUIEKCHOTO IIEPEMEHHOT0 298| 8 12 9,8
HUTOI'O no paszoenam oucyuniurl 69,8 | 16 32 21,8
KonTposb camocrositenbHoll pabotsl (KCP) 2
ITpomexyrounas atrectauus (MKP) 0,2
[ToaroToBka K TEKyIeMy KOHTPOIIIO
OO1ast TpyJOEMKOCTb 0 JUCIUIIIHHE 72

[Mpumeuanue: JI — nexrun, [13 — mpakruyeckue 3aHstus / cemunapsl, JIP — mabopaTopHbie
3ansatust, CPC — camocrosTensHas paboTa CTy/IeHTa

Paszensl (TeMbl) AMCHUMILIMHBI, u3ydaembie B 5 cemectpe (3 xype) (ounas ¢hopma
oOyuenus)

KomnmuectBo uacos
Breaynut
Neo HamnmenoBanue pazaenos (Tem) AynuTopas OpH};j[
Bcero pabora
pabora
J 113 JIP CPC
1. CrerneHHbIe PSJIBL U PSBI TOJIOMOPQHBIX ()YHKIIUIA. 24 8 8 8
3. Teopwust BBIYETOB. 35 12 12 11
4, AHanuTHYECKOE IPOIOIIKEHUE. 21 6 6 9
5. ['eomeTprueckre MPUHIUIIBI KOHPOPMHBIX 0TOOpaKESHH. 26 8 8 10
UTOI O no pazdenam oucyuniunvl 106 | 34 34 38
Kontpoms camoctostensHoi pabotsl (KCP) 2
ITpomexyrounas arrecranus (MKP) 0,3
[ToaroroBka K TeKyImeMy KOHTPOIIO 35,7
OO6m1ast TpyI0EMKOCTb IO TUCITUIIIIHE 144

[Mpumeuanue: JI — nmekiun, [13 — nmpaktudeckue 3ansatust /| cemunapsl, JIP — nabGopatopHbie
3anstus, CPC — camocrositenbHas paboTa cTyieHTa

2.3 Copaeprxanue pa3jiesioB (TeM) TUCHUILINHBI
2.3.1 3ausaTus JeKImHOHHOr0 THIIA

HanmenoBanue paseina Dopma TeKyIero
pasit Coneprxanwue pasena (TeMbI) P
(Temsr) KOHTPOJIA

1. Beenenue. Ilone KOMIUIEKCHBIX 4HCEN, ONEpalud  Haj
KOMIUTEKCHBIMU YHciaMu (K.4.). TpuroHomerpuueckas (opma
KomrmnekcHele unciia 1 | mpencTaBieHus K.4. l3BiedeHne KOpHA N-CTENEHW M3 K.4U.

JEUCTBHA HaJ HUIMH. | ['eomeTpuss W TOMONOrWS  KOMIUIGKCHOM  IUTOCKOCTH. Ompoc
I'eomeTpus u Tononorus | Crepeorpadudeckas NpOSKUUs U ee CBOiicTBa; chepa Pumana,
KOMIUIEKCHOM MIOCKOCTH | pacIIMPEHHass KOMIUICKCHAS INTOCKOCTh. OTKPBITHIC, 3aMKHYTEHIE,
KoMIakTHeIe MHOecTBa Ha C, ysemma ['eiine-bopens-Jlebera.
[loHsiTHe CBA3HOTO W JHMHEWHOTO CBS3HOTO MHOXKECTBA,




OIHOCBA3HBIC W  MHOI'OCBA3HBIC o0JacTu. KpI/IBI)IG Ha
KOMIIICKCHOM ITTOCKOCTH.

Kommnekchas
T PepeHITUPYEMOCTb.
lonomopdusie u
KOH(OpPMHBIE
O0TOOpaXKeHUS

[Ipexen mocnenOBAaTENBHOCTH K.4., CXOAWMOCTBH YHCIIOBBIX
psinoB. @DYHKIMM KOMIUIEKCHOTO TEPEeMEHHOro: Mpenen,
HETIPEPHIBHOCTh,  OMHOJMCTHOCTH. llpom3BogHas —QyHKIMH
KOMIUICKCHOTO TiepeMeHHoro. YcioBus Kommu-Pumana, R-
middepenmupyemsle u  C-muddepeniupyemple  HyHKIUH.
CompsbkeHHble  TapMoHMuYeckne  QyHKuuH. JlocTatouHoe
YCIIOBHE JIOKAIBHOM OJHOJIMCTHOCTH TOJIOMOP(HON (YHKIHH.
I'eomerpuuecknii cMBICI MOAYAs M apryMeHTa IpPOW3BOJIHOMN
ronomopdHoi Gyrkmy. [TorsITHE KOH)OPMHOTO OTOOPAKCHHUS.
Kpurepuit  xonpopmuHocTH  OoTOOpaxkeHus.  KonpopmHbie
OTOOpaKeHHs!, OCYILECTBIIIEMbIE JIEMEHTAPHBIMU (PYHKIHSIMU.
Crenennble ¢pyHKiuyu. OYHKIUS U €€ pUMaHOBa MOBEPXHOCTb.
OtoOpaxenust  nByyroinbHUKOB.  @yHkuus  JKykoBckoro.
[TokazatenbHas ¢yHkuus. @yHkuus Ln Z u ee pumaHoBa
noBepxHocTh. OOmias creneHHas ¢QyHKwsA. Beigenenue
OJTHO3HAYHOU BETBH MHOTO3HAYHON ¢hyHKIHN.
TpuroHomerpudyeckue W OOpaTHbIE TPHUTOHOMETPUYECKHUE
¢ynkuun. JIpoOHO-nHelHbIe oToOpaxeHus. HenpepbIBHOCTS,
OJJHOITUCTHOCTb M KOH(GOPMHOCTb  JPOOHO-JTMHEHHBIX
orobpaxxennid. KpyroBoe cBoiictBo. I[lonsatue wuHBepcHy,
CBOMCTBO COXpPAaHEHMs CUMMETPUYHBIX TOYEK, CBOWCTBO
COXpaHEHHS CIIOKHOTO (aHIapMOHHYECKOr0) OTHOIICHHS.
JpobHo-nuHeliHble n30MOpGU3MBI U aBTOMOP(U3MBI (00IIMI
BUJI APOOHO-JIMHEHHOT0 OTOOpa)KeHUsI Kpyra Ha ce0si 1 BepXHeil
MONYIUIOCKOCTH Ha  Kpyr). [uapoauHaMuuecKuil  CMBICT
KOMIUIEKCHOH  uddepeHmpyeMocTH, TUIPOIUHAMHYECKOES
HCTOJIKOBAaHHUE TAPMOHMYECKHUX M aHATUTHYECKUX (DYHKIHIA.
ITpumeps! NpuIIoKEeHUi.

Ormpoc,
3a4er

WHurerpuposanue
(G yHKIHI KOMITJIEKCHOTO
[IEPEMEHHOT0

OmnpeneneHne W CBOWCTBa KPHBOJIMHEHMHOTO HHTETpaja oOT
¢GyHkimid  KOMIUIEKCHOro mepemenHoro. Jlemma ['ypca.
WnrerpanbHast Teopema Komm  aias  OZHOCBA3HBIX U
MHOTOCBSI3HBIX obnacreil. [lepBooOpasnas GpyHkuus, Gpopmysia
Hetorona-JleliOuuia, npyroe ompezesieHue JorapuMUUecKoi
¢ynkpm. Uarerpansraas gopmyna Komm. Teopema o cpennem
3HA4YCHUHU. Hurerpan THNA Kommn. beckoneunas
muddepeHnmpyeMocTb TOIOMOPGHBIX  GYHKIHMHA, (OPMYITBI
Komm mma mpomsBommbix. Teopema Mopepa.  IIpunimm
MaKCHUMyMa MOIYJIs.

Omnpoc

CreneHHbIE PSABL U PSABI
TOJIOMOP(HBIX (yHKIHI

[locnenoBatenbHOCTH M psnbl  TONOMOPQHBIX (QYHKIMH B
obmactu, 1-1 u 2-1 Teopemsl Beiiepmtpacca. CTeneHHBIE PSbL,
Teopema Abens, paauyc cxomumocty, hopmyna Komu-Agamapa.
Psne1 Teiinopa. Teopema Telinopa, €eTMHCTBEHHOCTb Pa3JIOKEHUS
roomopdHOi GyHKIUHU B cTernieHHON psa. HepasenctBo Komm
Uil Ko3((HUIMEHTOB CTENEHHOTro psga M Teopema JlmyBuiis.
Hymun  romomopdHo#t  ¢ymkimmn. BHyTpeHHsAs — Teopema
€IMHCTBEHHOCTH sl TomoMophHBIX ¢yHKui. Psn JlopaHa,
0051acTh €ro cCXoAUMOCTH. PaznoxeHne ronoMoppHoii pyHKIIMHU B
psan Jlopana (teopema JlopaHa), eTMHCTBEHHOCTh PA3JIOKEHHS).
®opmynmel  u  HepaBeHcTBa Komm  gms ko3 HIIMEHTOB.
W3onupoBaHHBIE 0OCOOBIE TOYKHM OIHO3HAYHOI'O XapaKTepa;
KITaccU(pUKays U30JIMPOBAHHBIX OCOOBIX TOYEK OHO3HAYHOI'O
XapakTepa 1o moBeneHHI0 (QyHKIMU M psaxy JlopaHa; mosroc,
MOPSJOK TIONIOCA; CYIIECTBEHHass ocobas Todka, Teopema
Coxomnkoro-Beitepmtpacca, monstme o Teopeme I[lukapa;
0OecKOHEUHO ymaJieHHas Touka Kak ocoOas. Llembie ¢pyHKImNm, nx
Mopsaok W THn; Mepomopdusle  (yHKOuM, (yHKIHH,
MepoMopdHBIE B pacIIMpPeHHOH mockocTH. [loHsTHE O TEOpEMe
Murrar-Jledepa.

Omnpoc

Teopm[ BbIYCTOB

Boruetrsl. Teopema Komm o Bbruerax. Ilpuembl BblYMCIEHHS
BBIYETOB. TeopeMa o MmosHoW cyMMe BbI4eTOB. [IpuMeneHune

BBIUCTOB K BBIYUCICHUIO OIPCACICHHBIX U HECOOCTBEHHBIX

Omnpoc,
KOJUTOKBUYM




nHTerpainoB. Jlemma JXopaana. MHTErpansl B cMbICie TJIaBHOTO
3HavyeHus. Jlorapudmuueckue BBIUETHI B HYISIX W TIONIOCAX.
IIpunnun aprymenrta. Teopema Pyme um ocHoBHast TeopeMa
anreOpsl. Teopema ['yprmia.

AHanuTHuecKoe
MPOJOJKEHHE

AHAIUTHYECKUA JIIEMEHT, aHATUTUYCCKOC MPOMODKCHUE TI0
mermu  obmacrei. KaHOHMUYeCKHMI aHAJUTHUYECKHUH DJIEMEHT,
AHAIUTUYECKOE TPOJIOJDKEHUE MO KpuBou. I[loHsATHE mONIHOM
AHAJIMTHYCCKONH (YHKIIMM, BETBb TMOJHOH aHAJIUTHYCCKOU
(dhyHKIIMHU, TeopemMa 0 MOHOIpoMuH ((hopMyTHpOBKa). PruMaHoBa
MOBEPXHOCTh TIOJIHOW aHAJIMTHYCCKOW (YHKIIMU M €e 0CoObIe
touku. [TpuHimn HenpepbiBHOCTH. [IpuHITII ciMMeTpun Pumana
— IlIsapma. IloctpoecHMe KOHPOPMHBIX OTOOpaKCHUH C
MPUMEHEHUEM MPUHIIATIA CHMMETPHH.

Ormpoc,
9K3aMeH

I'eomeTrpuueckue
NPUHITUITB KOH(POPMHBIX
0TOOpaXKeHU !

OTtoOpakeHHs MOCPEICTBOM TOIOMO(HBIX (DYHKIUHA: MPUHIIKUIT
OTKPBITOCTH W TPUHIMIT O00JIaCTH; TEeOopeMa O JIOKaJbHOM
o0pallleHnH; OJHONUCTHBIE (YHKIMH, KPUTEPUH JIOKaJIbHOM
OJJHOJIUCTHOCTH ¥  KPHUTEpUH KOH(POPMHOCTH B  TOYKE,
JIOCTaTOYHOE yclioBHE OJTHOJINCTHOCTH (npuHIMI
B3aMMHOOTHO3HAYHOT O COOTBETCTBHS). Kongopmuo
SKBHBAJICHTHBIC OO0JIACTH Ha IUIOCKOCTH. Teopema Pumana
(popmynupoBka). IloHsTHE O COOTBETCTBMM TpaHUIl IPH
KOH(OpMHOM OTOOpaKCHUH. OTtobOpaskeHue BEpXHEH
MOJIYIUIOCKOCTH Ha MHoroyroibHuK. ®Popmyna Kpucroddens-
[IBapua. CBoiicTBa TrapMOHMYECKHX (QYHKIHM: OecKoHeuHas
middepeHumpyemocTb,  TeopemMa O  CpeAHEM, Teopema
CAUHCTBCHHOCTH u TMPUHIIUIT MaKCUMyMa-MUHHUMYMa,
WHBAapHAaHTHOCTh TapMOHMYHOCTH TPH TOJOMOp(]HOI 3ameHe
nepeMeHHbIx; Teopema JlmyBwinsh u TeopemMa XapHaka 00
ycTpaHuMOW 0co0oi Touke; uHTerpaibl Ilyaccona u IlIBapia;
pa3lioKeHUe TapMOHMYECKMX (YHKIMH B psilbl, CB3b C
TPUTOHOMETPUYECKUMHU pAgaMHu; 3agada [lupuxie, mpuMeHeHue
KOH(OPMHBIX OTOOpaKEHUH YIS €€ PEeLICHUS.

Ompoc

2.3.2 3aHATHS CEMHMHAPCKOIo TUNA (MPAKTHYECKHE / CeMUHAPCKHE 3aHATHS/
JadopaTopHblie padoThI)

HaumenoBanue pasgena

Dopma TeKyIero

0TOOpaKeHNS, OCYIECTBIIIEMbIE 3JIEMEHTapHBIMH (DYyHKIHSIMU.
Creniennsie ¢yHKIH. OYHKIUSI U €€ pUMAaHOBA MOBEPXHOCTb.
OtobpakeHHsT JIBYyTOJBHHUKOB. Oyukiust  JKyKoBCKOro.
INokazarenpHas ¢ynkmua. Pynkuust Ln Z un ee pumaHOBa
noBepxHocTh. OOmas creneHHas (QyHKIWSL Beienenue

No TemaTuka 3aHsATHI/pa300p
(Temsbr) KOHTPOJIS
Beenenue. Ilone KOMIUIEKCHBIX 4YHCEN, OlEpalud  Haj
KOMIUIEKCHBIMU uucnamu (k.4.). Tpuronomerpuyeckas ¢opma
npencTaBleHUs. K.4. VI3BieueHne KOpHS N-CTEMEHH M3 K.4.
KomnnekcHele uncna u | 'eomerpusi ¥ TOMONOTHS ~ KOMIUIGKCHOM  TUTOCKOCTH. ITposepka
JericTBus Hag HUMH. | Ctepeorpaduueckas MpoeKIUs U ee CBoiicTBa; cdepa Pumana, JIOMAILHUX
I'eomeTpus U TONOIOTMA | pacHIMpeHHast KOMILUIEKCHAS IIOCKOCTh. OTKPBITHIE, 3aMKHYTHIE, 3aJaHuH
KOMIUIEKCHOM IUIOCKOCTH | KOMITaKTHRIE MHO)KecTBa Ha C, memma ['eitne-boperns-JleGera.
IloHsATHE CBA3HOrO M JIMHEHHOIO CBA3HOTO MHOMKECTBA,
OIHOCBSI3HBIE ¥  MHOTOCBsS3HbIe oOOmactu. KpuBble Ha
KOMILIEKCHOM TIIOCKOCTH.
2. IIpemen mocnenOBAaTENbHOCTH K.4., CXOAMMOCTb YHCIOBBIX
psnoB. DYHKIUM KOMIUIEKCHOTO MEPEeMEHHOro: Mpenen,
HEeNpPEephIBHOCTh, OMHONHUCTHOCTh. [Ipom3BomHas QyHKIUH ITposepka
KOMIUTEKCHOTO TiepeMeHHoro. YcmoBusi Komm-Pumana. R- JIOMAILHUX
mapdepennupyemsie  u  C-muddepeHnupyeMbie () YHKIHIH. 3a1aHUH,
KommnekcHas CompspkeHHBIe  TapMoHHMYeckne  (QyHKmmu.  JloctaTodHoe KOHTPOJIbHAS
T hepeHIIpyeMOCTb. | YCIOBHE JIOKAIBHON OJHOIMCTHOCTH TOJIOMOP(HON (GYyHKIMH. pabora
T'onomopdHsie n I'eomeTpuueckuil cMbICT MOAYJSI M apryMeHTa NpPOM3BOAHOM
KOH(OPMHBIE ronomopdHoi Gpyrknun. [TorsTHE KOH)OPMHOTO OTOOPAKECHHS.
0TOOpakeHNs Kpurepuit  xonpopmuoctn  orobpaxkenus. Konpopmube




OJTHO3HAYHOU BETBH MHOTO3HAYHON ¢yHKIHN.
Tpuronomerpudeckue W 0OpaTHbIE TPUTOHOMETPUYECKHUE
¢ynkym. JIpoOHo-nMHEHHbIE oToOpaxkeHus. HempephIBHOCTS,
OIHONIMCTHOCTb M KOH(GOPMHOCTb  JPOOHO-TMHEHHBIX
oroOpaxernuit. KpyroBoe cBoiictBo. I[loHsTHE WHBepcHH,
CBOICTBO COXpaHEHHMS CHMMETPHYHBIX TOYEK, CBOMCTBO
COXpaHEHHS! CJIIOKHOTO (aHrapMOHHYECKOrO) OTHOILICHHSI.
JpoOHo-nuHeliHble M30MOPGHU3MBI U aBTOMOPQH3MBI (00IIHiA
BUJI APOOHO-JIMHEHHOTO OTOOpaXeHHsI Kpyra Ha ce0sl 1 BepXHeit
MONYIUIOCKOCTH Ha Kpyr). [WApOJMHAMUYECKUH  CMBICT
KOMIUIEKCHOH U depeHInpyeMOCTH,  THAPOIMHAMUYECKOE
MCTOJIKOBAaHHE TAPMOHHYECKUX M aHAJTUTHYECKUX (DYHKITHH.
[IpumMeps! npuoXKeHuH.

WnTerpupoBanue
(yHKIMH KOMITJIEKCHOTO
HIEPEMEHHOT 0

OmpeneneHie U CBOMCTBAa KPUBOJWHEMHOrO WHTErpajia oOT
¢yHKIMHA  KOMIUIEKCHOro —mepemenHoro. Jlemma [I'ypca.
WnrerpanbHas Teopema Komm  ans  OZHOCBS3HBIX |
MHOTOCBSI3HBIX 0Ojacteil. [lepBooOpasHas (yHKIMs, hopmyna
HeroTona-JIeiOHuma, apyroe omnpeneneHue JiorapuhMUISCKOR
¢ynkpn. Uaterpansaas gopmyna Komm. Teopema o cpennem
3HAYEHUHU. Wuterpan THIA Kormm. beckoneunas
muddepeHmpyeMocTb ToIOMOPGHBIX  (QYHKIHHA, (OpMYIIbI
Komu qna nponsoausix. Teopema Mopepa. Ipuanmn
MaKCHUMyMa MOJYJIsI.

ITpoBepka
JIOMaITHUX
3aJJaHuH

CrerneHHbIE PSJIBI U PSBI
roJIoMOpPQHBIX HYHKIMH

[TocnenoBaTenbHOCTH M PsAbl  TOJOMOPQHBIX (QYHKIHUI B
obnacty, 1-g u 2-1 Teopemsl Beliepmtpacca. CTeneHHbIe psibl,
Teopema Abens, paauyc cxomumocty, hopmyna Komu-Agamapa.
Psaner Teitnopa. Teopema Teitnopa, eIMHCTBEHHOCTb Pa3i0XKEHUS
rosiomopdHoit pyHkuMM B creneHHoi psina. HepaBenctBo Kormu
Uit K03 (GUIMEHTOB CTENEHHOro psiga M Teopema JlmyBuiuis.
Hymu  romomopdHoit  ¢yHkumu. BHyTpeHHssi  Teopema
€IMHCTBEHHOCTH Juisi TojomopdHbXx ¢GyHkuuid. Psn Jlopana,
obnacte ero cxoaumMoctu. Paznoxenne ronoMoppHoii pyHKIMHU B
psn Jlopana (teopema JlopaHa), eTMHCTBEHHOCTb Pa3JIOKECHUS).
Gopmynel  u  HepaBeHcTBa Komm gt koadduimeHTOB.
N3onupoBaHHble 0COOBIE TOYKM OJHO3HAYHOTO XapakTepa;
KITaccu(UKanus W30IUPOBAHHBIX OCOOBIX TOYEK OJHO3HAYHOTO
XapakTepa 10 ToBexeHUIo (yHKIuMM M psAny JlopaHa; momroc,
HOPSIOK  TOJIFOCA;  CYIIECTBEHHas oco0as Todka, TeopeMa
Coxoukoro-Beitepmtpacca, mnonstue o Teopeme Ilukapa;
OeCKOHEYHO yJaJeHHas Touka Kak ocobas. Llenbie pyHkuum, ux
HNOpsSAOK T,  MepomopdHble  (yHKIMH, (QYHKIUH,
MepoMop(dHBIe B pactMpeHHol miockoctu. [loHsaTHe 0 Teopeme
Murtrar-Jledepa.

ITpoBepka
JIOMAIIHUX
3aJaHuN

Teopus BbIUETOB

Boeruersl. Teopema Komm o Bbruerax. Ilpuembl BbIYMCIEHHS
BBIYETOB. TeopeMa O MONHOM cyMMme BbIYETOB. lIprMeHeHune
BBIUCTOB K BBIUHCIICHUIO OIPENEICHHbIX M HECOOCTBEHHBIX
unterpanoB. Jlemma Xopaana. IHTerpansl B CMBbICIE TJIaBHOI'O
3HadyeHnd. JlorapudmMuueckue BBIUETHI B HYJISAX U TIOMIOCAX.
IIpunnun aprymenra. Teopema Pymie u ocHOBHasi Teopema
anrebpsl. Teopema ['ypprma.

IIposepka
JIOMAITHAX
3aJaHAN

Amnanutrueckoe
MIPOODKEHUE

AHanUTHYECKUH 3JIEMEHT, aHAIUTHYECKOE NPOJOIDKEHUE 10
menu obnacteii. KaHoHMUYeCKHII aHAIMTUYCCKHHM 3JIEMEHT,
AHAJIMTUYECKOE MPONOJDKEHUE MO KpuBoW. IloHsATHE mNONIHOM
AHAINTHYECKOH (YHKIWH, BETBb IMIOMHOH aHAIMTHYECKON
(dhyHKIIMHM, TeopemMa 0 MOHOIpoMuH ((opMynHupoBKa). PuMaHoBa
TTOBEPXHOCTh TIOJTHOM aHANUTHYECKOW (PyHKIMH U ee 0coObIe
touku. [ Ipuniun HenpepreiBHOCTH. [TprHLIMn cumMerpun Pumana
— IlIBapma. IloctpoeHnme KOH(OPMHBIX OTOOpa)KEHHH C
MIPUMEHEHHEM TIPHUHIINIIA CHMMETPHH.

IIposepka
JIOMAITHAX
3aJaHAN

I'eomerpuueckue
TIPUHIMTIB KOH(OPMHBIX
0TOOpaskeHN i

OT1oOpakeHHsT MOCPEICTBOM TOINOMO(HBIX (DYHKIMH: MPUHIAIT
OTKPBITOCTH W TIPUHIMIT 00JacTH; TeopeMa O JIOKAIGHOM
o0pallleHny; ONHONMUCTHBIE (YHKIMH, KPUTEPHH JIOKAIBHOMN
OIHONIMCTHOCTH W KpPHUTepHH KOH(GOPMHOCTH B  TOYKE,

ITposepka
JIOMAIIHUX
3aJlaHuM,




JIOCTaTOYHOE yCIOBUE OJTHOJINCTHOCTH (IpuHIUIT | KOHTPOJIbHAA
B3aUMHOOIHO3HA4YHOI'0 COOTBETCTBHS). Kongopmuo pabora
SKBUBAJICHTHBIE 00JIaCTH Ha IUIOCKOCTH. Teopema Pumana
(popmymupoBka). IloHsTHE O COOTBETCTBMH TpaHUIl IIPH
KOH()OPMHOM OTOOpaKeHUH. Oto0paxeHne BEpXHEN
MOTYTJIOCKOCTH Ha MHoroyroiabHHUK. Dopmyna Kpucroddens-
[IBapra. CBoiicTBa TrapMOHMYECKHX (YHKIHI: OecKoHeuHas
middepeHmmpyemocTh, TeopeMa O  CpedHEM, Teopema
€IMHCTBEHHOCTH WM  NPUHOAN  MaKCUMyMa-MHHUMYMa;
WHBAPHAHTHOCTh TapMOHMYHOCTH TPH ToJoMOp(]HOH 3ameHe
NepeMeHHbIX; Teopema JlmyBwmisi M TeopemMa XapHaka 00
yCTpaHUMOM 0co0ol Touke; mHTerpansl Ilyaccona m IllBapria;
pa3jioKeHne TapMOHMYECKMX (YHKIMH B psIbl, CBS3b C
TPUTOHOMETPUUECKUMU psiiaMu; 3aia4a J{upuxie, npuMeHeHne
KOH(OPMHBIX OTOOpaKEHUH ISl €€ peleHUs.

3amura nabopatopHoit paboTs! (JIP), Beimonnenne kypcosoro npoekra (KII), kypcosoii
pabotel (KP), pacuerno-rpadmueckoro 3amanus (PI'3), manucanme pedepara (P), scce (9),
kosutokBuyM (K), rectuposanue (T) u T.1.

[lpy wu3yyeHMH  JUCUUIUIMHBI MOTYT HpPHUMEHSATCA  3JIEKTPOHHOE  oOyueHwue,
JTUCTAHIMOHHBIE 00pa3oBaTebHbIe TexHOJIOTHHN B cooTBeTcTBHH ¢ PI'OC BO.

2.3.3 lIpumepHasi TeMAaTHKa KYPCOBBIX padoT (IPOEKTOB)
KypcoBsie paGoThl HE IPEAYCMOTPEHBI YIEOHBIM TLTAHOM.

2.4 TlepedeHb Y4eOHO-METOANYECKOTO 00ecTedeHUs JIsl CAMOCTOSITEIbHO PatoThl
00y4aromuXxcs 1Mo JUCHUIINHE (MOIYJII0)

[Tepeuens yueOHO-METOANIECKOTO 00ECIICUSHUS TUCLIUIUIMHEI TI0
No Bun CPC BBINIOJIHEHHUIO CAMOCTOSITEIIbHON PabOThI

1 | Ilpopaborka u nosropenue |[IpuBanos .M. Beenenue B Teopuio QyHKINIT KOMIUIEKCHOTO MEPEMEHHOTO,
JICKIIMOHHOT0 MaTepuana u | Jlaup, crepeorurntoe uznaanue, 2009, 432c.
matepuaia yIeGHUKOB 10 | ¢y http://e.lanbook.com/books/element.php?pll cid=25&pl1_id=322)

Teme «KoMmeRcHELE THCIA B [ITa6at b.B. Beenenne B KOMILIEKCHBIN aHanu3, 4. 1, Jlans , 2010.336 c.

JIeNCTBUS HaJl HUMH. N
Bonkoseicckuit U.M., JIyni I'.JI., ApamanoBuy W.I". COopHEK 387134 110

I'eomeTpus u Tononorus
KOMILICKCHOM IITOCKOCTIy. | TCOPHH ¢GyHkwmii kommiekcHoro nepemennoro. ®UU3MATIIUT, 2009. - 312
c

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

2 [Ipopabotka u moBropenue |IIpuBanos V.11. Beenenue B Teopuio QyHKIINIT KOMIUIEKCHOTO MEPEMEHHOTO,
JICKIIMOHHOT O MaTepuana u |Jlaup, crepeorurnHoe nznanue, 2009, 432c.
MatepHaa yIeORMKOB 10 | ey http://e.lanbook.com/books/element.php?pll cid=25&pl1 id=322)

TeME «KOMIICKCHAS [ITabat b.B. BBenenne B KOMIIIEKCHBIH aHanmu3, 4. 1, Jlans , 2010.336 c.

epe €MOCTb.
AHPbepeHLpyemocTs Bonkossicckuit .M., JIyan I'.JI., Apamanosuu U.I". COopHUK 3a1a4 110

T'onomo e
KOH{ OpMJ;;;E (I))E())Ig;an?enm» TeopuH QyHKIUI KoMIuIeKcHOro nepemenHoro. ®U3MATIINUT, 2009. - 312
c

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

3 [Ipopa6otka u moBToperue |[IpuBanos N.M. Beenenue B Teoputo GyHKINI KOMIUIEKCHOTO TIEPEMEHHOTO,

JICKIIMOHHOT O MaTepuana u |Jlaup, crepeorurtoe nzaanue, 2009, 432c.

MatepHaia yaeORMKOB 10 | ey hitp://e.lanbook.com/books/element.php?pll cid=25&pl1 id=322)

Teme <<Tfigp v MHTerpana [ITabaT b.B. BBefenne B KOMITIEKCHBIIH aHanmm3, 4. 1, Jlans, 2010.336 c.
ot BonkoBsicckuiit .M., JIyan I'.JI., Apamanosry N.I'. COopHUK 32124 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 nmopropeHue |[IpuBanoB 1.1. Beeaenue B Teoputo HyHKINH KOMILTIEKCHOTO
JIEKIIMOHHOTO MaTepuaiia u  |mepeMeHHoro, Jlanp, crepeotunHoe m3nanue, 2009, 432c.
MarepHuaja ydeOHUKOB T10 (cm.http://e.lanbook.com/books/element.php?pll cid=25&pll id=322)
Teme «CTereHHbIe pS/Ibl 1
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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

PSAIBI TOTIOMOP(HBIX Illabat b.B. BBenenrie B KoMIuleKCHEIN aHamu3, 4. 1, Jlane , 2010.336 c.
(GyHKIHID. BonkoBeicckuit .M., Jlyan I'.JI., Apamanoua W.I'. COopHUK 3amad o

TeopuH GyHKIMIA KoMIIekcHoro iepemenHoro. ®UU3MATIINT, 2009. - 312 c.

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

5 [Ipopabotka u moBropenue |IIpuBanoB N.1. Beenenue B TeopHio ¢GyHKIMHA KOMITIEKCHOTO ITEPEMEHHOTO,
JIEKIIMOHHOT0 MaTe€pHalla U | Jlanp, crepeoTunHoe u3ganue, 2009, 432c.

MatepHaia y4eOHUKOB 10 | ey hitp://e.lanbook.com/books/element.php?pll_cid=25&pl1 id=322)

Teme «TeopHA BHIETORY. IITa6at B.B. Beeaenrie B KOMITIEKCHBIN aHanus3, 4. 1, Jlans , 2010.336 c.
Bonkoseicckuit U.M., JIyan I'.JI., Apamanosud W.I". CoopHEK 33124 11O
TeopuH QyHKIMI KoMIuiekcHoro nepemeHHoro. ®U3MATIINT, 2009. -
312c.

(cm.http://e.lanbook.com/books/element.php?pll cid=25&pl1_id=2763).

6 [Ipopabotka 1 moeropenue |IIpuBanos N.1. Beenenue B TeopHio (GyHKIMHA KOMITIEKCHOTO TEPEMEHHOTO,
JICKIIMOHHOI 0 MaTepraia u | Jlans, crepeoTunHoe u3ganue, 2009, 432c.
MaTepuajia y4eOHUKOB 0 | (¢ hitp://e.lanbook.com/books/element.php?pll_cid=25&pll_id=322)

TeME «AHaIUTHIECKOE IITa6at B.B. Benenrie B KOMITIEKCHBIN aHanus, 4. 1, Jlans , 2010.336 c.

FIPOROIKCHHEY. Bonkoseicckuit U.M., JIyan I'.JI., Apamanosud W.I'. COopHUK 33124 110

TeopuH QyHKIUI KoMIuiekcHoro nepemenHoro. ®U3MATIINT, 2009. -
312c.
(cM.http://e.lanbook.com/books/element.php?pll cid=25&pll_id=2763).

7 [Tpopaborka u nosropenne |IIpuBanos V.M. Beenenue B Teopuio yHKIINIT KOMIUIEKCHOTO MEPEMEHHOTO,
JICKIMOHHOIO MaTepuaia u | Jlaup, ctepeoTunHoe usgaanue, 2009, 432c.

matepuana yIeGHUKOB IO | ¢\ http://e.lanbook.com/books/element.php?pll _cid=25&pl1_id=322)
Teme «KOMIUIEKCHBIE YHCIIa U

JefiCTBUS HaJl HUMH.
I'eomeTpus u Tononorus
KOMIIIEKCHOM IIIOCKOCTH).

IITa6at b.B. Beenenne B KOMIIIEKCHBIN aHanu3, 4. 1, Jlans , 2010.336 c.
BonkoBsicckuii .M., Jlynn I'.JI., Apamanosuu U.I'. COopHuK 3a1a4 1o
Teopuu QyHKIUI KoMIuiekcHoro nepemenHoro. ®U3MATIINT, 2009. - 312
c

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

Y4eOHO-METOIMYECKUE MaTepualbl UIsi CaMOCTOSTEIBHOW pabOThl OOyUYaIOMIUXCSA W3
qyclia UHBAJIKIOB U JIMI C OTPAHUYEHHBIMU BO3MOXKHOCTSIMU 3710poBbs (OB3) mpenocrasinsiorcs
B (popmax, aanTUPOBAHHBIX K OTPAHUUYEHUSIM HX 37J0OPOBBS U BOCIIPUATHS UH(DOpMALIUU:

Jlig U1 ¢ HapyIIeHUsIMU 3pEHUS:

— B IIeYaTHOM (popme yBeIMUeHHBIM HIpudTOM,

— B (popMe 3IEKTPOHHOTO IOKYMEHTA,

— B (hopme ayauodaiina,

— B IeyaTHOU GopMe Ha si3bike bpaiins.

Jlyis U1 ¢ HAapYILICHUSMHU CITyXa:

— B IeyaTHou (opwme,

— B popMe 3IEKTPOHHOTO TOKYMEHTA.

Jyig nu1l ¢ HapyIIeHUsIMU OTIOPHO-ABUTaTEIBHOTO alapara:

— B IeyaTHou (opwme,

— B (popMe 3IEKTPOHHOTO IOKYMEHTA,

— B opme aynuodaiina.

JlaHHBIN TIepedeHb MOKET ObITh KOHKPETHU3UPOBAH B 3aBUCUMOCTH OT KOHTUHI'€HTA
oOyuaronuxcs.

3. O0pa3oBaTe/ibHbIEe TEXHOJIOTHH, NMPUMeHsieMble NMPH OCBOEHUM JUCUHMIIMHBI
(MoxyJis)

B xone wu3yyeHuss JMCUMIUIMHBI TNPETYCMOTPEHO HCIOJIb30BAaHUE  CIEAYIOLIUX
00pa30BaTeNbHBIX TEXHOJOTHI: JEKIUH, MPAKTUYECKHE 3aHSATHsS, IMOATOTOBKA MHCbMEHHBIX
aHAIMTUYECKUX PabOT, caMOCTOsATENbHAs paboTa CTY/ICHTOB.

KoMneTeHTHOCTHBI MOAX0J B paMKax MNpenojaBaHus AUCHUIUIMHBI pEaln3yercs B
WCIOJIb30BAHUN WHTEPAKTUBHBIX TEXHOJIOTUN M aKTUBHBIX METOJOB (IIPOEKTHBIX METOJIUK,
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MO3TOBOTO IITypMa, pa30opa KOHKPETHBIX CHUTYyalui,

aHajinM3a 1caarorudcCKmux 3azaad,

MeJaroruYecKOTo IKCIEPUMEHTA, UHBIX (DOPM) B COYETAHHUH C BHEAYAUTOPHOU PaOOTOM.

HCIIOJIb30BAaHHUEC

WNudopmanronasie

TEXHOJIOTHH,
MH(POPMAIMOHHBIX

pecypcos,

TEJICKOMMYHUKAIIMOHHOM cetu MHTepHeT.
AnantuBHble 00pa30BaTeNbHbIE TEXHOJIOIMH, IPUMEHSIEMbIE IPU U3YUYEHUU AUCLUIIIUHBI
— A JIMI C OrPAHMYEHHBIMHU BO3MOXHOCTSMM 3J0pPOBbS IIPEAYCMOTPEHA OpraHU3alMs
KOHCYJIBTAIIMM C UCIIOJIb30BAHUEM JJIEKTPOHHOM ITOYTHI.

IMPUMCHSICMBIC

pu
JOCTYIIHBIX B

W3y4YEHUU

JUCLIUTUTAHBL:
UH(POPMAIMOHHO-

4, OneHo4Hble cpeacrea AJist TEKyYHI€ro KOHTPOJIA yCII€BACEMOCTH U HpOMe)KyTO‘-IHOﬁ

arrecranmu

OneHouHble CpEACTBA IpEeAHa3HAu€Hbl Ui KOHTPOJIS M OLEHKH 00pa30BaTeIbHBIX
JNOCTHXEHUM O0O0Yy4aromMxcsi, OCBOMBIIUX IMPOrpaMMy Y4eOHON IUCHMIIUHBI «KomnaekcHulil
ananus».
OneHouHbIE CPEeICTBA BKIIOYAET KOHTPOJIbHBIE MaTepHallbl JJIsl IPOBEICHUS TeKYLIero
KOHTpOJIA B (OopMe TECTOBBIX 3a/aHUii;. pa3HOYPOBHEBBIX *3aJaHMi i1
arrectaliuu B opMe BOIIPOCOB M 3a/IaHUI K 3a4€TY M SK3aMEHY.

MPOMeKYTOYHOM

CTpYyKTYpa OLIEHOYHbIX CPEJACTB /ISl TEKYIIeH U MPOMEeKYTOYHOM aTTeCTAlMU

Ne Kon 1 HaumeHoBaHME PesymbTaTh oGyucHus HanmeHoBaHME OLIEHOYHOT'O CPEACTBA
n/n MHAHKATOPA (B cootBeTcTBHH C 1. 1.4) Texymui KOHTPOJIb Hpomescyrounas
(B cootBercTBHH C T1. 1.4) aTTecTanys
NOIIK-1.2. 3HaeT OCHOBHBIC TMOHATHUS | Bonpocsl na KOLIOKEUyMe Bonpoc na
OcyuiecTnisieT BEIOOp U TeopeMbl KOMIUIEKCHOro | 1-6 axzamene 1-7;
1 METOJIOB PEILICHMS 3a0a4 aHa/JIu3a, Hu crocoorr ux | KP-1
(byHIaMeHTaIbHOU IPHUMEHCHHA B IPYTUX
MATEMATHKH obnacTsaxX 3HaHUH
NOIIK-1.2. Ymeer UCIIONIB30BaTh | Bonpocw Ha konnoxkeuyme 1-11| Bonpoc na
OcymmecTBiser BBIOOD 3HaHHE OCHOB IK3AMEHE
METOOB PEIICHN 33/1a4 | KOMIUIEKCHOTO  aHaJu3a 8-12: 35-40.
(byHIaMeHTaIbHOM It nepeBoza
MaTeMaTHKH uH(pOpMaIUH c
2 €CTECTBEHHOI'O sI3bIKa Ha
A3BbIK  MaTeMaTHKH |
00paTHO; MIPUMEHSTh
TEOpeTHYECKUe 3HAHUA I10
KOMIUIEKCHOMY aHalli3y B
ONMCAaHUH TPOLECCOB H
SIBJICHHH B MEXaHHUKE.
HOIIK-1.2. Brnageer HaBBIKaMU | Bonpocwel na konnoxeuyme 12- | Bonpoc na
OcymecTBiser BBIOOp MIPAKTHYECKOT O 20 oK3aMmene
METOIOB PELICHU 3a/1a4 | MCIIOJIb30BAHUSA METOAOB U | KP.2, 13-21
3 (byHIaMeHTaIbHOM pe3yIbTaTOB
MaTeMaTHKH KOMIUIEKCHOTO  aHaIn3a
NPU PEIICHUH Pa3IMIHBIX
3a7ad.

UIIK-1.3. 3raeT GOPMYITUPOBKA U Jloxazamenbcmeo Bonpoc na
CaMocTosTeNBHO U JIOKa3aTebCTBA ymeepoicoenuti 1-20. aK3amene
KOPPEKTHO pemaeT YTBEPIKICHUN TEOpHUn 22-34

4 CTaHNIAPTHBIC 3371291 GYHKIHIE — KOMILIEKCHOTO
q)yHHaMef{TaHBHOH 1 aHamM3a, METOOBl  MX
TPUKIIATHON MATEMATHKH | [ 0 onrern ornn.
WIIK-1.3. YmMeer craButh | KP-3, Bonpoc na
5 CamocCTOATENBHO U TI03HaBaTENbHBIC LeTH IK3AMEHe
KOPPEKTHO pEHIacT yueOHOI  J1esITeNhHOCTH;




CTaH/apTHEIE 3a/1a91 OCYIIIECTBIIST 41-59
ynnamenTanbHO 1 CaMOKOHTPOJTh u
MNPUKIIAJHON MaTCMAaTUKN CaMOOLICHKY CBOUX

y4eOHBIX JIOCTYKCHHUIL;
TIPUMEHSTD HaBbIKA
BJIaJIeHUS UKT,
MPOEKTHOU u
WCCIIEI0BATENbCKON
JIeATENLHOCTBIO B
npoiiecce W3y4eHHs
KOMIUIEKCHOTO aHaJIn3a.

HIIK-1.3. Bnaneer ammapaTtom | KP-3 Bonpoc na
CamocrosATensHo u KOMIUIEKCHOTO ~ aHaiun3a, 9K3ameHe
KOPPEKTHO pemacT METOJaMU  IIPUMEHEHUS 8-12; 35-40.

CTAaHJapTHBIC 3371241 5TOroO anmapata K
q)YHHaMe?TaHLHOH u peIIeH IO saau;
TMPHKIIAIHON MATEMATHKH | oo o
UCCIIE0BaTENbCKON u
MPOEKTHOM 1S TENbHOCTH.

THunoBble KOHTPOJIbHBIE 3aJaHUA WJIH MHbIE MATEPHAJIbI, HEOOXO0AUMBbIE /ISl OLEHKHU
3HAHMH, YMEHH, HABBIKOB H (MJIH) ONBITA AEATEJbHOCTH, XaPAKTEPHU3YIOIIMX ITaNbI
(popMupoBaHKMs KOMIIETEHIUI B IIpoLiecce 0CBOCHUs 00pa3oBaTeIbHOH IPOrpaMMBbI

Ilpumepnulii nepeuens 60npocos u 3a0anuii

Ilpumepnulii nepeuens 60npocos u 3a0anuil
Kontponbras padota Nel
1. TlpencraButs B anrebpandeckoit popme (1 + i)1-3%
2. [IpencraButk B anrebpandeckoit hopme
cos (2i—1).
3. Haiitu Bce 3HaYCHUsI KOPHS M TOCTPOUTH WX HA IJIOCKOCTH
+—16i.

4. N300pa3uTh Ha IJIOCKOCTH MHOKECTBO TOUCK, 3aJIAaHHOE HEPABECHCTBAMU

{flz—2—-i|>1, 1<Rez<3}

5. BBIACHHUTB, KAKHE MHOXKECTBA Z KOMIUIEKCHOM IIJIOCKOCTH YIOBJIETBOPSIOT
HEPABEHCTBAM
|z| =2 + Rez.

KonTponbnas pabota Ne2
1. Beruucnuth uHTErpa ot GyHKIIMH KOMIIEKCHOTO MEPEMEHHOT0 M0 JAHHON KPUBOU

J‘L(zz + z - Z)dz, e L — nonyokpy:KHOCTb ‘Z‘ =1,0< argz<m.

2. BeIunCIUTh MHTErpas oT (yHKIMK KOMILIEKCHOTO MEPEMEHHOTO TI0 JTaHHOH KPUBOIA.
fABC(Z —1)coszdz, rne ABC—nomanast, z4 = 0,z = 1 +i,z¢c = i.
3. C moMOIIbI0 HHTErpaibHOM GopMyssl Koy BEIMUCIUTE HHTETpa

2+ sinz
le:lz(z + 2i) dz.
4. C mOMOIIIBIO HHTErPaIbHON GopMysibl KoM BEIYUCIUTE MHTErPaJL.
e2”
¢ IS dz.

|z—i]=1
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1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
. Onpenenenue BplYeTa B KOHEYHON M30IMPOBAHHON 0c000M TOUKE U B .

KonTtposneHas padota Ne3
1. PaznoxxuTs B psin Telnopa B okpecTHOCTH TOUKH Z = 0pyHKINIO

_ z+1
f(z)_zz+4z—5

2. BpbluucnuTe UWHTErpaj, cuMTas, 4YTO OO0XOJ 3aMKHYTOTO KOHTypa MPOUCXOIUT B

ITOJIOKUTCIIbHOM HAIIPaBJICHUU

dz
$ Z=-2)Z-1)

|z|=

3. Beraucauts ¢ IMOMOLIbIO TCOPHUH BbBIUCTOB HECOOCTBEHHBIN HHTCrpal Buaa:

[ + (x+ Ddx

—oo

4. BBIMHUCINATE C IMIOMOIIIBIO TCOPUH BEIYETOB HECOOCTBEHHBIN HHTErpal Buaa:

+00

XCOS X
HECOOCTBEHHBIN MHTErpal BUIA _J;o X2 —2x+10

5. BBIUMCIUTE C MOMOIIBIO0 TEOPHUH BHIYETOB CJIEIYIONIUHN ONPEEICHHBIA HHTErPaJl:

21 d¢
J 3+ 2cos ¢
0 cos ¢

Bonpocsl K KOJLNIOKBHYMY
. Onpeoenenusn u hopmynuposxku meopem.

Oynknus, muddepeHnupyemMas B CMbICIE KOMIUIEKCHOTO aHAIKM3a, U (QyHKIIHS,

rosioMopdHas B TOUKeE.
VYcnosusa Komu-Pumana
['eoMeTpuueckuii CMbICIT MOYJISl M @pIryMEHTa MTPOU3BOAHOM

[Tonsatre kOHPOPMHOTO OTOOPAKEHHUS, TOCTATOYHOE YCIOBUE KOH(DOPMHOCTH.

Teopema Kot 151 0 THOCBSI3HOM 00J1aCTH.
Teopema Ko 111 MHOTOCBSI3HON 00J1aCTH.
HuterpanpHas popmyna Komm.

Huterpan tuna Komu.

Onpenenenre rapMOHHYECKOU (PYHKIIUH.
OrnpeneneHre NHBEPCUH.

Teopema o cpeaHemM

Teopema Mopepa.

[IpyuHUIKMI MakCUMyMa MOJTYJIS.

[TepBas Teopema Beliepirpacca.

Bropas Teopema Beiiepiirpacca

Teopema AbGens

®opmyna Komn Anamapa

BuyTpeHnHsis Teopema eIMHCTBEHHOCTH
Knaccudukaius n301MpoBaHHBIX 0COOBIX TOYEK
Teopema Coxouxoro — Beitepmtpacca

1. Jlokazamenscmea ymeepicoenuil
Teopema Koru it 0tHOCBsI3HO# 001acTH (10ka3arenbeTBo D.I'ypea).
Teopema o cymecTBOBaHUH MEPBOOOPA3HOM.
WuterpanbHas popmyna Korm.
Teopema o cpenHeM.
HuddepenuupyemocTs uHTErpana tuna Korm.
Teopema Mopepa.
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15.
16.
17.
18.
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13.

14.
15.
16.
17.
18.

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

26.

[TpuHIMIT MaKCUMYMa MOJTYJISL.
Teopema AbGerns.
Teopema Teiopa.

. HepaBencrBa Ko u reopema JinyBusis.

. Teopema Teitnopa.

. Teopema Coxorkoro — Beliepmtpacca

. Beipaxkenue BblueTa uepe3 ko3(ppuuneHT pasznoxeHus B psg JlopaH B KOHEUHOM TOUKE U B

OECKOHEYHOCTH.

Teopema Ko o BeIueTax.

Teopema 0 MOJIHON CyMMeE BBIYETOB.

Jlemma Xopnana.

KpyroBoe cBoicTBO JpoOHO-ITMHEWHBIX OTOOpaKEHUH.

CBOWCTBO COXpaHEHMs] CHMMETPUYHBIX TOUYEK JJIs1 APOOHO-IMHENHBIX OTOOpaKEHUH.

Bonpocsl k 3k3aMeHy
KommuiekcHbie uncia u qeicTBUs Hal HUMU. TpUroHOMeTpUUecKas U nmokasareiabHas opma

IIPEACTABICHUS KOMILIEKCHBIX uncen. @opmyna Myaspa. 3Bieuenne vz .
Pacmmpennas komiuiekcHast miaockocTs. Ctepeorpaduueckas MPOEKIHs U ee CBOWCTBA.
Tonosorus KOMIUIEKCHON TIIOCKOCTHU. [IoHSITHE OTKPBITOTO, 3aMKHYTOTO, CBSI3HOTO
MHOecTBa. O05acTh, MOPSIIOK CBA3HOCTH.

[Iytu u xpussie. [Ipenen u HempepbIBHOCTh PYHKLNN KOMIUIEKCHOTO TIEPEMEHHOTO.
[TpousBoHas GyHKIIMH KOMIUIEKCHOTO TiepeMeHHoro. Y cioBust Komm-Pumana.
OyHkuMH, JUppepeHurnpyeMble B CMbICIIE BEIIECTBEHHOTO U KOMIUIEKCHOTO aHAJIN3A.
dopmainbHbie TPon3BoaHbIC. [loHsATHE TOTOMOphHON DYHKIIUH.

I'eoMeTpuueckuii CMbICIT MOYJISl M apTyMEHTa MTPOU3BOIHOM.

[Tonsarue koHpopmMHOTO 0TOOpaXkeHus. JlocTaToUHBIN TPU3HAK KOHPOPMHOCTH
0TOOpa)keHHUSI.

lMapmoHnueckue GpyHKIMH, BOCCTAHOBIICHHE TOJOMOP(HON (DYHKITUH TIO €€ BEIECTBEHHON
YacTH.

Jpo6Ho-nnHeltHbIe 0ToOpakeHus, nX KOHGOpPMHOCTh B CH KpyroBoe CBOICTBO.
[Tonsitne uuBepcuy, ee cBoiictBa. CBOMCTBO COXpaHEHUSI CAMMETPUYHBIX TOUEK MPU
JIPOOHO-JIMHEHHBIX OTOOPAKECHUSX.

[TocTpoenue 1poOHO-TMHEHHOTO 0TOOPaKEHUS 0 3aIaHHOMY COOTBETCTBUIO TPEX Map
TOYEK, CBOMCTBO COXPAHEHHUS CJIOXKHOTO (AHTAPMOHUYECKOTO) OTHOLIICHHUS.
Jpo6Ho-nuHelHble n30MOp(hU3MbI BEpXHEH MOTYIIOCKOCTH Ha €IMHUYHBINA KPYT U
aBTOMOP(U3MBI €IMHUYHOTO KpyTa.

Caoiicta ¢ynkimm Z".

Oynkuus KyKkoBCKOTo.

[TokazarenbHas QyHKIIHUS.

WuTerpan oT pyHKIIMN KOMIUIEKCHOTO IEPEMEHHOTO U €r0 CBOMCTBA.

Nurerpanbaas reopema Ko i oqHOCBSI3HOM 001acTH (0Ka3aTENbCTBO C MIOMOIIBIO
¢dopmyinsl I'puna).

Jlemma I'ypca.

WuTerpanpHas Teopema Komu 1 01HOCBSI3HOM 001acTH (oka3arenscTBo O. ['ypea).
WuterpanbHas Teopema Komu 11t MHOTOCBSA3HOI 061acTu.

Teopema o cyIecTBOBaHUU MEPBOOOPA3HOM.

WnTterpansHas popmyna Ko u Teopema o cpeHEM.

Nurerpan tuna Komu.

beckoneunas quddepeHunpyemMocts ronroMopdHbIx GyHKIMMA, HHTErpaibHas Gopmyia
Ko qyst mpousBoaHbix, Teopema Mopepa.

[IpuHUIMT MakCUMyMa MOTYJIS.



27.

CX0oaMMOCTh U paBHOMEPHAs CXOIMMOCTh (PYHKIIMOHAIBHBIX ps0B. CBOHCTBA PaBHOMEPHO
CXOILIUXCS PsIOB, IpU3HAK BeliepmTpacca.

28. IlepBas Teopema Beiiepmrpacca.

29. Bropas Teopema Beiiepmtpacca.

30. Crenennsie psabl. Teopema AGensi. Paguyc cXoquMoCTH CTENIEHHOTO psija.

31. Tpusnak Komu cxoaumocTu gucioBoro psaa. @opmyna Komu — Agamapa.

32. Teopema Toaiinopa.

33. HepasenctBa Komm u reopema JlnyBuimist.

34. BHyTpeHHsIs TeOpeMa eAMHCTBEHHOCTH ISl TOJIOMOP(MHBIX (pyHKITHIA.

35. Hynu ronomophHOM GyHKITHH.

36. Psx Jlopana. Teopema Jlopana.

37. Teopema 00 eTMHCTBEHHOCTH pa3iioxkeHus B psin Jlopana, HepaBencTBa Komm st
K03(h(HULINEHTOB.

38. Knaccudukarus H30JIMpOBAHHBIX OCOOBIX TOUEK, KPUTEPUH YCTPAHUMOCTH 0CO00M TOUKH.

39. Tomtocer romoMopdHO# GyHKIMH, TOPSIIOK TTOTIOCA, CBA3h MEXKTY HYJISIMU H MTOJTFOCAMH.

40. Teopema Coxomnkoro — Beiiepmpacca.

41. llenbie u MepoMopduble pyHkuuu. [IpencraBienre mepoMoppHON QyHKIIMH, UMEIOIIEH
KOHEYHOE YHCJIO MOJIFOCOB.

42. Beryetsl. BeipakeHue Berdera uepes3 KodpGHUIHeHT pa3inoxenus B psa Jlopana. Berancnenne
BBIYETA B CITydae MOJIOCOB PA3HOM KPATHOCTH.

43. Teopema Komm o BerueTax.

44. Bpruet B 6eckoHeyHOCTH. TeopeMa o MoJIHOI cyMMe BBIYETOB.

45. Jlemma XopaaHna u ee mpuMeHEHHE.

46. BreruncneHue HeCOOCTBEHHBIX MHTETPAJIOB C MTOMOIIIBIO BHIYETOB.

47. HecoOCTBEHHBII HHTETpall B CMbICJIE TJIABHOTO 3HAaU€HUs. BbIunciaeHus B ciaydae IpoCThIX
noJirocoB. [Ipumep.

48. JlorapumMudeckuii BEIYET B HYJISIX U TOJt0cax. TeopeMa o MoTHOM cymme
Jorapu(PMUIECKUX BBIUETOB (DYHKIIUHM, MEPOMOP(HOI B 00JIaCTH.

49. [IpuHuuI aprymMeHTa.

50. Teopema Pymie u ocHOBHasi TeopemMa ajreopsl.

51. IlpunHiun coxpaHeHus: 00JacTH.

52. JlocTaToyHOE YCIOBHE JIOKAJIHbHOM OJHOJIMCTHOCTH M HEOOXOIMMOE YCIIOBHE OJHOJTMCTHOCTH
rosioMop¢pHO QyHKIIHH.

53. AHATUTUYECKUH DIIEMEHT, aHAIUTUYECKOE MPOJI0JDKEHHE 110 1ienu obnacTeil. KanoHnvyeckuit
AQHAIUTUYECKUI 3JIEMEHT, aHATUTUYECKOE MPOJIOJDKEHHUE 110 KPUBO.

54. TloHaTre NOTHOW aHATUTUYECKON (PYHKIMU, BETB MOJHOW aHAIUTUYECKON (PyHKITNH,
TeopeMa 0 MOHOapomMuu (popmynupoBka). PumaHOBa MOBEPXHOCTH MOJHOW aHATUTUYECKON
(byHKIHH.

55. [IpuHIUIT HEMPEPHIBHOCTH.

56. ITpuniun cummerpun Pumana-IlIBapia.

57. KondopmHo sKkBHBalIeHTHBIE 001acTH Ha miockocTu. Teopema Pumana (popmynupoBka).
CooTBeTcTBHE TpaHUL] IPU KOH(POPMHOM OTOOPaKECHHH.

58. [IpuHLMT B3aMMHO-0HO3HAYHOTO COOTBETCTBUSL.

59. OToOpaxkeHre BepxXHel MOJYIIOCKOCTH Ha MHOTOYyroJibHUK. Dopmyna Kpucroddens-
[IBapua.

Kpurtepun oneHuBaHus pe3yaibTaToB 00y4eHUs!
Oyenxa Kpumepuu oyenueanus no sxzameny

Buicokuii yposens | OYEHKY KOMIUUHOY 3ACTYHCUBAEM CIYOCHM, OCEOUGUAULL SHANUS,
«5» YMeHUs, KOMnemenyuu u meopemudeckuil mamepuan 6es npooenos;

8bINOTHUBUUULL BCE 3A0AHUSA, NPEOYCMOMPEHHbIE YUeOHbIM NIAHOM HA




(omauuno) 8bICOKOM KA4eCMEeHHOM YPOGHe, NPAKMU4ecKue Ha8blKu
npogheccuoOHAIbHO20 NPUMEHEHUS OCBOCHHBIX 3HAHUL CHOPMUPOBAHDI.

Cpeonuti yposeHb | OYeHK)Y «XOpOuo» 3aCryrHcusaem cmyoenm, npaKmudecku NOJHOCMbIO
«4» 0C8OUBWIUL 3HAHUS, YMEHUS, KOMNEMEeHYUU U MmeopemudecKull
Mamepuai, yuebHvle 3a0aHUs He OYeHeHbl MAKCUMATbHBIM YUCLOM

(xopouwto)
0ann08, 8 0CHOBHOM ChopMUPOBA NPAKMUYECKUE HABBIKU.
Ilopoecosuiii OYEHKY «YO0BIeMBOPUMENLHOY 3ACTYHCUBAECT CIMYOEHM, YACMUYHO C
yposenb «3» npobenamu 0c8OUSUIUL 3HAHUSA, YMEHUS, KOMNemeHYuu u
(vOoenemeopume | meopemudecKuti Mamepuai, MHocue yueonvie 3a0anus 1ubo He
JIbHO) BbINOIHUI, TUOO OHU OYEHEeHbl YUCTIOM DANN08 ONUSKUM K MUHUMATIbHOMY,
HEeKomopbvle NPAKmu4eckKue Ha8blKu He COPMUPOBAHDL.
Munumanvhwiii OYEHKY «HeYO0B81emME8OPUMENbHOY» 3ACIYHCUBAET CIYOEeHM, He
Vpogensb «2» 0CBOUBUUTL BHAHUSL, YMEHUsL, KOMNEeMeHYUU U MeopemuyecKull

(HeyOoosnemeopu | mamepuai, yueOHvie 3a0aHUsl He BbINOIHUL, NPAKMUYECKIUe HABbIKU He
mevHo) cghopmuposatnwi.

Kpurepun onieHuBaHus 10 3a4eTy:

«3aUTEHOY»: CTYJEHT BJIaJIC€T TEOPETUUECKUMU 3HAHUSIMHU 110 JAHHOMY pa3/ieiy, 3HaeT OCHOBHBIE
(bopMyIIbl, TOMYCKAaeT HE3HAUUTEIbHbIE OIINOKHU; CTYACHT YMEET MPaBUIbHO OOBICHATH
M3JI0’KEHHBIN B Kypce MaTepHal, WITIOCTPUPYS €ro mpuMepamMu.

«HE 3a4TEHO»: MaTepuall He YCBOCH WUJIM YCBOECH YaCTUYHO, CTYACHT 3aTPyIHSIETCS IPUBECTH
MIPUMEPHI 110 OCHOBHBIM MOHITHSIM Kypca, JOBOJIBHO OTpaHUYEHHBIH 00BEM H3y4EHHOTO
Marepuana.

OueHouHbIE CpencTBa Uil WHBAIMAOB W JIMI C OTPAaHMYCHHBIMH BO3MOXKHOCTSIMU
3JI0POBBS BEIOUPAIOTCS C YYETOM UX MHIUBHIYATbHBIX CUX0()U3NIECKIX 0COOCHHOCTEH.

— IIpY HEOOXOAMMOCTH MHBAIHMAM U JIMLIAM C OTPaHUYEHHBIMHI BO3MOKHOCTSIMU 3/I0POBBS
NPEAOCTaBISIETCS JONOJIHUTEIBHOE BPEMs U OrOTOBKH OTBETA Ha SK3aMEHE;

— IIPU MIPOBE/ICHUH MPOIIEAYPHl OLIEHUBAHUS PE3yIbTaTOB 00y4YEHHsI MHBAJIHIOB H JIUII C
OTPaHMYCHHBIMH BO3MOXKHOCTSIMH 3/I0POBbsI IIPEIyCMATPUBACTCS MCIOJIb30BAHUE TEXHUYECKUX
CPEICTB, HEOOXOAMMBIX UM B CBSI3U C MX HHMBU/yaIbHBIMUA OCOOCHHOCTSIMH;

— TIpH HEOOXOAUMOCTH ISl O0YYAIOIIUXCS C OTPAaHMYEHHBIMH BO3MOXHOCTSIMU 3/10POBbS
M MHBAIMJOB TIPOLENypa OLCHUBAHUS pE3YIbTaTOB OOYYEHHsS] IO JIUCHUIUIMHE MOXKET
MIPOBOJIUTHCS B HECKOJIBKO ITAIOB.

[Ipouenypa oueHUBaHUS PE3yIbTaTOB OOyYEHMsS WHBAIMUJOB U JIMI[ C OTPAHUYEHHBIMU
BO3MOJKHOCTSIMH 3/I0pPOBBbSl 10 JUCHMIUIMHE (MOAYJI0) MpPEAyCMaTpHUBAET NpPEAOCTaBIICHUE
uHbopManuu B (opmMax, aJanTUPOBAHHBIX K OrPAaHUYEHUSIM HMX 3/I0pPOBbS M BOCHPHUSATHS
UH(pOpMAaIIUHU:

JUist U1 ¢ HapyIIEHUsIMU 3pEHUS:

— B [I€YaTHOU (hopMe yBETUUEHHBIM HIPUPTOM,

— B (popMe PIIEKTPOHHOTO JIOKYMEHTA.

JUist U1 ¢ HapyLIeHUSIMU CITyXa!

— B [Ie4aTHOH popme,

— B (hopMe 3IEKTPOHHOTO JOKYMEHTA.



Jlist mun ¢ HapyIIEeHUsIMU OIIOPHO-ABUIaTENILHOIO anapara:

— B meyaTHou opme,

— B (hopMe IIEKTPOHHOTO JIOKYMEHTA.

I[aHHBIfI NEpCUYCHb MOKET 6BITB KOHKPCTHU3UPOBAH B 3aBUCUMOCTU OT KOHTHHI'CHTA
o0yJaronuxcs.

5. llepevenn y4yeOHoOI JuTepaTypbl, HHGOPMALUMOHHBIX PECYPCOB M TEXHOJIOT Uil

5.1. YueOHasi aimTeparypa

1. IIpusanos, U. 1. Beenenue B Teoputo PyHKIHI KOMITTIEKCHOTO MTEPEMEHHOTO: Y4eOHUK
/ W. N. Tlpusanos. — 15-e u3n., crep. — Cankr-Ilerepoypr: Jlanp, 2021. — 432 c. —
ISBN 978-5-8114-0913-6. — TekcT: 31eKTpoHHBIN // JIaHB: 37€KTPOHHO-OMOIHOTEUHAS
cucrema. — URL.: https://e.lanbook.com/book/167779

2. BonkoBeickuii, JI. WM. COopHMK 3ama4 10 TEOPUH (PYHKIHHA KOMIUIEKCHOTO
nepemeHHoro: ydeoHoe nocobue / JI. Y. Bonkoseickuit, I'. JI. Jlyan, U. I'. ApamanoBud.
— 4-e m31., nepepad. — Mocksa: DUSMATIIUT, 2006. — 312 ¢. — ISBN 5-9221-0264-
8. — Texkct: anexTpoHHBIH // JlaHb: 3nekTpoHHO-OMONMOTEeYHast cucrema. — URL:
https://e.lanbook.com/book/2763

3. abynun, M. U. Teopust pyHKIMIT KOMITJIEKCHOTO MEPEMEHHOT0: yueOHoe rmocodue /
M. N. llla6ynun, FO. B. CunopoB. — 5-¢ u3n. — Mocksa: Jlabopatopus 3uanwmii, 2020.
— 303 ¢. — ISBN 978-5-00101-916-9. — Texkcr: amekTpoHHBIN // JIaHB: AIEKTPOHHO-
oubmoreunas cucrema. — URL: https://e.lanbook.com/book/151505

5.2. llepuoguyeckue U3IaAHMsI:

1) Bectauk MI'Y. Cepusi: Matemaruka. MexaHuKa;

2) Bectauk CIIOI'Y. Cepust: Marematnka. MexaHuKa. ACTPOHOMHUS;

3) MUsBectus BY3oB. Cepus: MaremaTuka,

4) MUseectus PAH (mo 1993 r. Ussectus AH CCCP) Cepust: MaTematndeckas;

5) Marematuka. Pedeparususiii sxypaan. BUHUTU,

6) MareMaTHUYeCKUE 3aMETKH;

7) MaremaTtnyeckuii COOpHHUK.

8) Basbl mannbix kommanuu «Mct Beioy http://dlib.eastview.com

9) Daexrponnas oubmmoreka GREBENNIKON.RU https://grebennikon.ru/
(mepeurcneHHble U3gaHus XpaHarcs B ponae oudmorexku Kyol'Y)

5.3. UHTepHeT-pecypchbl, B TOM YHCJIe COBPpeMeHHbIe MpodeccHoOHATIbHbIE §a3bl
OJAHHBIX U I/lHq)OpMaIII/IOHHbIe CIIpaBO4YHbIC CUCTEMBI

JIeKTPOHHO-0ubImoTeyHbie cucteMsbl (IBC):

1. DBC «}OPAWT» https://urait.ru/

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

3. OBC «BOOK.ru» https://www.book.ru

4. ODBC «ZNANIUM.COM» www.znanium.com

5. OBC «JIAHb» https://e.lanbook.com

IIpodeccuonaibubie 6a3bl JAHHBIX:

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

Scopus http://www.scopus.com/

ScienceDirect www.sciencedirect.com

Kypuanst uznarenpcrea Wiley https://onlinelibrary.wiley.com/
Hayunast anextponnas 6ubmmorexa (HOb) http://www.elibrary.ru/

ak~wpdnBE
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6. IlomHOTEKCTOBBIE APXMBBI BEAYIIUX 3allaHbIX HAYYHBIX )KYpPHAJIOB Ha Poccuiickoi
wiardpopme HaydHbix xxypraaos HOUKOH http://archive.neicon.ru
7. HammonanbHas 31eKTpoHHAs OMOIHOTEKa (IOCTYN K DJIEKTPOHHON OHOIMHoTeke
nuccepranuii Poccuiickoit rocymapersennoi oubnuotexu (PI'B)_https://rusneb.ru/
8. TIlpesumentckast oudauorexa um. b.H. Enprmana https://www.prlib.ru/
9. DnexrponHas koyuekius 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. YuuBepcurerckas uHpopmarmonHas cuctema POCCHUS http://uisrussia.msu.ru

Pecypchbl CBOOOAHOTO T0CTYyNA:

1. AwmepuKaHCKas maTeHTHas 0a3a gaHHbIx Nttp://www.uspto.gov/patft/

2. TlomHble TEKCTHI KaHAACKHX auccepranuii http://www.nlc-bnc.ca/thesescanada/

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

4. MuHHUCTEpPCTBO HAyKH U BhIcIIero oopasosanus Poccuiickoit @eneparu
https://www.minobrnauki.gov.ru/;

5. ®epepansHbiii opTan "Poccuiickoe obpaszosanue” http://www.edu.ru/;

6. Hudopmanmonnas cucrema "EauHoe OKHO A0CTyna K 00pa3oBaTeIbHBIM pecypcam
http://window.edu.ru/;

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

8. @enepanbHbIil HEHTP UHPOPMALIMOHHO-00PA30BaTEILHBIX PECYPCOB
(http://fcior.edu.ru/);

9. Ilpoexkt ['ocynapcTBEHHOTO MHCTUTYTA pycckoro si3bika uMenu A.C. [lymkuna
"O6paszoBanue Ha pycckoM" https://pushkininstitute.ru/;

10. CmpaBouHo-uH(pOpMaHOHHBIH moprtan "Pycckuii s3pik" http://gramota.ru/;

11. Cnyxba TeMaTHYECKMX TOJIKOBBIX ciioBapeii http://www.glossary.ru/;

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

13. OoOpazoBarenbHsbli mopran "Yueba" http://www.ucheba.com/;

14. 3akonomnpoekT "O6 obpazoBanuu B Poccuiickoit @enepanuu". Bompocs! 1 0TBETHI
http://xn--273--84d1f.xn--plai/voprosy_i_otvety

n

CoOcTBeHHBIC JIEKTPOHHBIEC 00pa3oBaTe/ibHbIe U HH(POPMaLMOHHbIE PecypPChI

KyoI'y:

1. Cpena MmoaynbpHOTO IMHaAMH4Yeckoro oOyuenus http://moodle.kubsu.ru

2. ba3a yueOHbIX IIaHOB, y4eOHO-METOIMYECKUX KOMIUIEKCOB, MyOIUKaLUi 1
koHpepennwmii http://mschool.kubsu.ru/

3. bubanorexa nHpopMaMoOHHBIX pecypcoB Kadeapbl HHGOPMAIMOHHBIX
oOpazoBarenbHbIX TexHOMOTHH http://mschool.kubsu.ru;

4. DnextpoHHBIN apxuB gokymenToB Kyol'Y http://docspace.kubsu.ru/

5. DnekTpoHHbIE 0O0Opa3oBaTeibHblEe pecypchl Kadeapsl HHPOPMALMOHHBIX CHUCTEM U
TexHoJsioruit B oopasosanuu Kyol'Y u nayuno-meronuueckoro xypaana "[LHIKOJIBHBIE T'OJIbI"
http://icdau.kubsu.ru/



http://archive.neicon.ru/
https://rusneb.ru/
https://rusneb.ru/
https://www.prlib.ru/
https://www.prlib.ru/
https://ebookcentral.proquest.com/lib/kubanstate/home.action
https://link.springer.com/
https://www.nature.com/siteindex/index.html
https://experiments.springernature.com/sources/springer-protocols
http://materials.springer.com/
https://zbmath.org/
https://nano.nature.com/
https://link.springer.com/
http://www.lektorium.tv/
http://uisrussia.msu.ru/
http://www.uspto.gov/patft/
http://www.nlc-bnc.ca/thesescanada/
http://cyberleninka.ru/
https://www.minobrnauki.gov.ru/
http://www.edu.ru/
http://window.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://pushkininstitute.ru/
http://gramota.ru/
http://www.glossary.ru/
http://dic.academic.ru/
http://www.ucheba.com/
http://273-фз.рф/voprosy_i_otvety
http://moodle.kubsu.ru/
http://mschool.kubsu.ru/
http://mschool.kubsu.ru/
http://docspace.kubsu.ru/
http://icdau.kubsu.ru/

Metoanyeckue yKazaHHus /sl 00y4arOIIUXCH M0 OCBOCHUIO TUCHUIIMNHBI (MOLYJIs1)

Ilo xypcy mnpenycMOTpPEHO MpOBENEHUE JIEKIIMOHHBIX 3aHATUH, Ha KOTOPBIX AAeTCs
OCHOBHOHMl CHUCTEMAaTH3UpPOBAaHHBIM MaTepual MU MOAHMMAIOTCA IMPOOJIEMHBIE BOIPOCHI;
IIPAKTUYECKUX 3aHATHI, Ha KOTOPBIX ILIMPOKO MCIOJb3YIOTCS AaKTHBHBIE M HMHTEPAKTHUBHBIC
o0Opa3oBaTelbHbIE TEXHOJIOTHH; JIAOOPATOPHBIX, B MPOLIECCE MTPOBEACHUS KOTOPBIX 00yUJarOIIHnecs
0TpabaThIBAIOT HABBIKU PEIICHUS] KOHKPETHBIX HAYYHBIX 3a/1a4.

BaxkHeWIMMU  COCTABISIOIMIMMU  Kypca ABJSIOTCS TakKWe€ BHABI 3aHATUH, Kak
camMoCTOsITeNIbHAas paboTa CTYJIEHTOB, Takas Kak pa30op Jekuui, paboTa C JIUTEpaTypou,
OTpabOTKa HAaBBIKOB pEIICHUs MPAKTHYSCKUX 3a1ad, MOATOTOBKAa pedepara. B mpomecce
CaMOCTOSITEJIbHOM  paboThl  OOYYaAIOUIMMUCS AKTHUBHO HCIHOJIB3YIOTCS MH(POPMaLMOHHbIE
CIPaBOYHBIE CUCTEMBI.

Texyiuit KOHTPOJIb OCYIIECTBIIETCS IPENoaBaTesieM, BEAYIIUM PAKTUYECKUE 3aHATHS
Ha OCHOBE JIMCKYCCHM CO CTYJEHTaMH, Jalollei IpeacTaBiIeHHE O JWHAMUKE POCTa 3HAHWM
CTYACHTOB M MX Hay4HOM IOTEHIIMaJle; yueTa aKTUBHOCTH CTYJIEHTa Ha 3aHATHSX U OLIEHKE
BBICTYIUIEHHS 00Yy4Yarollerocss npu H3noxeHun pedepata. KoHTposb Takke OCYIIECTBISETCS
MyTeM MPOBEACHUS KOHTPOJBHBIX pabOT. VITOroBbIi KOHTPOJIb OCYIIECTBISAETCS B opMe 3aueTa
B 4 ceMecTpe U SK3aMeHa — B O.

B ocBoeHnu AMCHMIUIMHBI MHBAJIWJAMHU U JIMLIAMHU C OTPAaHHMYEHHBIMH BO3MOXHOCTAMU
310pOBbsl OOJIBIIIOE 3HAYEHHE HMEET WHAUBHAyalbHas ydeOHas paboTa (KOHCYJIbTAllMM) —
JOTIOJTHUTENBHOE PAa3bsICHEHHE Y4eOHOTO MaTepHaa.

WnnuBuayanbHble KOHCYJAbTAllMM IO MpPEAMETY SIBJISIIOTCS BaXXHBIM  (pakTopoMm,
CHOCOOCTBYIOUIUM MHJIMBUIyaIU3alMN O0YyYeHUs] U YCTAaHOBJIEHUIO BOCIIMTATEIBHOIO KOHTAKTa
MEXJly TMpernojaBareleM M OOydyaroIlMMCS HWHBAIMJIOM WM JIMIOM C OrPaHUYEHHBIMU
BO3MO’KHOCTSIMH 3/I0POBBSI.

7. MaTrepuajibHO-TEXHHYECKO€E oOecnevyeHue Mo JUCIUIINHE (MOTYJII0)

HanmeHnoBanue crenuanbHbIX OCHaIIEHHOCTD CHEeLHaTbHBIX ITepeueHb TULEH3UOHHOTO
TIOMEILEHUI MIOMELLEHUI MPOrpaMMHOI0 00ecTIeueHHs

VYueGHble ayIUTOpUH st | Meb6enb: yaeOHast MmeGenb Microsoft Windows
NpoBeieHns 3aHATHI JieknronHoro | Texanueckue cpencrsa oOyuenns: | Microsoft Office Professional Plus
THIIA 9KpaH, MPOEKTOP, KOMIIBIOTEP
Y4eOHbIE ayIUTOPUHU g | MeGens: yueOHast Mebenb
MIPOBEECHUS 3aHATHI
CEMHMHAPCKOr0 THIA, TPYNIOBBIX H
WHIMBUIYAIBHBIX ~ KOHCYJBTAIUH,
TEKYILETo KOHTPOJIS u
TIPOMEXYTOUHOM aTTECTALMKI

[[J'Iﬂ CaMOCTOSATEIIHLHOM pa6OTBI 06yqa101unxc;1 npeaAyCMOTPCHLBL INOMCIICHUA,
YKOMIIJICKTOBAHHBIC CHeHHaHPISI/IpOBaHHOﬁ Me6eJ’IBIO, OCHaIlICHHBIC KOMHLIOTepHOI‘/‘I TEXHUKOM C
BO3MOXXHOCTBIO ITIOAKIIFOYCHHUA K CCTH ((I/IHTepHeT» 1 obecrneyeHneEM AO0CTYIIa B DJICKTPOHHYIO
PIH(I)OpMaI_[I/IOHHO'O6paSOBaTeJ'ILHy10 Cpeay YHUBCPCUTCTA.

HanmenoBanue momMemeHni mist OcCHaIIEHHOCTh OMEIIEHNH I [lepeueHp NHULIEH3UOHHOTO
CaMOCTOSITEIIEHON PabOTHI CaMOCTOSITEIIBHOM paboThI MIPOTrPaMMHOTO 0OecTiey CHHS
00yJaromuxcs 00yJarommxcs

[Momemenne mist camocTosATeNnbHOW | Mebenns: yueOHas MeOenb
pabotel oOydatormxcs (YNTanbHbI | KoMIDiekT — crernmaaim3upoBaHHON

3an HayuaHoit 6nbiamnorekn) MeOeNn: KOMITBIOTEPHBIE CTOMbBI
Ob6opynoBanue: KOMITBIOTEpHAS
TEXHUKa C TOAKIIOYEHHUEM K
“H(pOpPMAINOHHO-

KOMMyHHKaIII/IOHHOﬁ CETHU




((I/IHTepHeT» n J0CTYyIIOM B

JNIEKTPOHHYIO  HH(OPMAIMOHHO-
00pa3oBaTeIbHYIO cpeny
00pa3oBaTesbHON  OpraHH3alHy,
BeO-KaMephl, KOMMYHHKAIIHOHHOES
obopynoBaHue, o0OeCIICIHBAOIICE
JOCTyml K  CeTH  HWHTEpPHET
(mpoBogHOE COeIMHEeHUE u

OecIpOBOTHOE COCANHEHHUE I10
texHonorun Wi-Fi)

[Nomerenue a1 CaMOCTOSATENBHOM
paboTHI 00yJaroImuXCs

Mebenb: yueOHas MeOeITh
KoMmmnekr  cnenuanu3upoBaHHON
MeOeH: KOMITBIOTEPHBIC CTOJIBI
O6opynoBanue: KOMITBIOTEPHAST
TEXHUKAa C TMONKIIYCHHUEM K
nH(OpMaLIMOHHO-
KOMM YHHKAIIHOHHOM
«/HTepHET» W JIOCTYIIOM B
JJICKTPOHHYI0  WH(OPMAIMOHHO-
00pa3oBaTEeIBHYIO cpeny
0o0pa3oBaTeNIbHONM  OpTraHM3aLUH,
BeO-Kamepbl, KOMMYHHKAIIMOHHOE
obopynoBanue, oOecreunBaromee
JIOCTYII K CeTH MHTEPHET
(mpoBoHOE COeIMHEHNE "
OecrpoBOIHOE  COETUHEHHE  TIO
texuonorun Wi-Fi)

CCTHU
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