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PABOYAS MPOMrPAMMA YYEBHOW OUCLUMUNIIUHBI
B51.0.14 KomnneKcHbIn aHanus3

1. Koa 1 HaumeHoBaHMe cneunanbHOCTY:

01.05.01 ®dyHoameHTanbHble MaTemMaTika 1 MexaHuka

2. Cneuuanusauusn: CoBpeMeHHble MeToabl TeopuM PyHKUMIA B MaTeMaThKe U MEXaHUKe
3. KBanudmkaumsa BbinyckHuka: Matematuk. MexaHuk. NpenogasaTens.

4. ®dopma oby4yeHua: OyHas

5. Kachepnpa, oTBevalowwasn 3a peanusauuto gucumnnuHbl: Kadeapa teopum pyHKunn n
reoMeTpuu

6. CoctaBuTENM NpOrpamMmbi:
LWabpos C.A. — gokTop ¢hums.-mat. Hayk, npodeccop;
CreHtoxuH J1.B. — kaHavMaaT pus.-maT. Hayk, A0LEHT.

7. PexomeHpoBaHa: Hay4yHo-meToanyeckum CoBeToM MaTemaTnyeckoro cakyneTteTa
npotokon Ne 0500-06 ot 25.05.2023 r.

8. YueGHbIN roa: 2024/2025 CemecTp: 4



9.lenu n 3apaumn y4e6HOM ANCLMNNUHDI:

Llenu usydeHusi QuCYUNIUHbI:

- TMOAroToBKa CTyAeHTa K BOCMPUATUIO MaTeMaTU4eckoro annapaTta creumarnbHbIX
ONCUMNIVH, YTEHWIO crieumansHon nutepaTtypesl;

- nony4eHvne 6a30BbIX 3HAHWUN U (POPMUPOBAHUE OCHOBHbLIX HABLIKOB MO KOMMIIEKCHOMY
aHanmay, HeobXoAMMbIX ANst pelleHus 3a4ad, BO3HUKaLWMNX B TEOPETUYECKUX U NPUKNAAHbIX
MCCIefOoBaHUSAX;

- pa3BUTME NTOTUYECKOTO MbILLIEHUS;

- chopmumpoBaHme HeOBXOAMMOro YPOBHSI MaTeMaTUYECKO NOATOTOBKU Afst MOHUMaHUS
OpYrMx MatemMaTU4yeckux AUCUWMIIMH, TaKMX Kak YpaBHEHWst MaTeMaTu4eckon usuku,
YHKUMOHAnNbHbIN aHanu3, cneyumanbHble pas3aens! anrebpanyeckorn Tononornm, 0ObIKHOBEHHbIE
anddepeHumnanbHble ypaBHEHWs,, Teopus BEPOSITHOCTEW, BbIUMCNUTENbHAs MaTemaTtuka,
npuknagHble  AuCuMnnuHbLl  (rMOPO- W adpoMexaHuKka, Teopus  ynpyroctu, Teopusi
aBTOMAaTU4YECKOro perynmpoBaHusl).

3adayu OucyunuHbI:

- AEMOHCTpaLMs Ha NpMMepax MaTemMaTUYeCKMX NOHATUN U METOA0B CYLLIHOCTU Hay4YHOro
nogxopaa, cneumdukn maTtemMmaTikm, ee ponu B pasBntum Opyrnx Hayk;

- OBrageHve CcTygeHTamMn OCHOBHbIMW MaTeMaTMYECKUMMU MOHATUSIMM KOMMMEKCHOro
aHanusa;

- BblpaboTka yMeHUn aHann3mpoBaTb NOSyYeHHbIe pe3ynbTaThl, pewaTb TUMNOoBbIE 3a4a4u,
nprobpeTeHne HaBbIKOB paboTbl CO CreunanbHON MaTeMaTUYecKon nutepaTypon;

- (bopMUpPOBaHME YMEHUN UCMOoNb30BaTb MaTteMaTU4ecKu annapaT Ansa pelueHus
TEopeTUYECKNX N NPUKNagHbIX 3adau.

10. MecTo y4ye6HOM AucuUNMHbI B cTpykType OMOIM:

YyebHasa ancuunnuHa KomnnekcHbI aHanmM3 oTHOCUTCHA K obsisaTenbHon yactu Brnoka 1.
OuvcumnnuHa «KomnnekcHbln aHanm3» 6GasupyeTcsi Ha 3HaHUSIX, MOJIyYEHHbIX B pamKax
LLKONbHOro Kypca «MaTtemaTukay unu cooTBETCTBYIOLLMX MaTeMaTUYECKNX OUCLMNIINH CpeaHero
npodeccrmoHanbHoro obpasoBaHus, MCMONb3YHOLWKUX COOTBETCTBYHOLIME  KONIMYECTBEHHbIE
MeToAbl, a TaKKe KypCOB MaTEMATMYECKOro aHanmaa v foruku.

[MpuobpeTeHHble B pesynbtate 0Oy4eHWUS 3HaHWUS, YMEHUS U HaBbIKu sABNSAeTCA
OCHOBaHMEM AN YCNELHOro U3yyYeHust Kak AanbHenwmnx 6a3oBbix KypcoB — YHKLMOHANbHOro
aHanusa, auddepeHumanbHbiX YpaBHEHUN, TEOPUN BEPOATHOCTEN, TaK U CneumanbHbIX KypcoB,
Hanpumep, Teopun QYHKUMIN MHOMMX KOMMMEKCHbIX MepeMeHHbIX, CreKTpanbHOMW Teopuun
onepaTopoB; NPUOBPETEHHbIE 3HAHMS MOryT ObiTb MONME3Hbl B HAy4HO-UCCIEAOBATENLCKON
pab6orTe.

11. MnaHupyemble pe3ynbTaTbl OGYyYeHUs MO AMCLMNIUHe/MOAYNIO (3HAHUA, yMeHUs,
HaBblKM), COOTHECEHHbIe C NaHMpyeMbIMU pe3yrbTaTaMu OCBOeHUsl o6pasoBaTenbHON
nporpammbl (KOMMNETEHLUMAMU) U UHAUKATOPAMMN UX [OCTUKEHUS:



Kopg HasBaHune Koga(bl) WHamkaTop(bl) MnaHmpyemble pesynbTaThbl
KOMMeTeHummn oby4eHns
OrlK-1. | CnocobeH OrlK-1.1. | ObnagaeTt 6a3oBbIMK 3HaTb:
HaxoauTb, 3HAHWSMU, NONYYEHHbIMU | - aKTyanbHbIE U 3HAYNMblE
dopmynunpoBaTtb B o6nactu npobnembl pyHAaMeHTanLHon
" pelwarb MaTeMaTUYECKMX M (UNK) | MaTeMaTUKM U MEXaHUKU.
aKTyarnbHble " €CTEeCTBEHHbIX HayK.
3HaYMMbIE
npobnembl OlK-1.2. | YmeeT ucnonb3oBatb YMeTb:
dyHOameHTanb- 6a3oBble 3HaHUS, - ucnonb3osaTb 6a3oBble
HOWi MaTemaTuku nosnyyeHHble B obnactu 3HaHUs, NonyvyeHHble B obnacTu
N MeXaHuKu MaTeMaTuyeckmx u (unm) mMateMaTU4ecKknx n (unu)
€CTEeCTBEHHbIX Hayk, B €CTECTBEHHbIX HayK, B
npogeccuoHanbHon npodeccuoHanbHom
[esiTenbHOCTU. [esTeNbHOCTU.
OrlK-1.3. | ImeeT HaBbliku Bblbopa | Bnagetsb:
METOLOB peLUeHusi 3afad | - HaBblkamu BbIGopa METOAOB
npodeccroHansHoOM pelueHus 3agay
[EeATenbHOCTN Ha OCHOBE | NPOodeCCMOHanbHON
TEOPETUYECKUX 3HAHUIA. AesATenbHOCTM Ha OCHOBE
TEOPETUYECKNX 3HAHWIA.
12. O6bem AUCLMNIUHBI B 3a4eTHbIX eauHuuax/yac. —
6/ 216.
®dopMa NpoMeXyTOYHOM aTTecTaumMn 3ayeT, 9K3aMeH.
13. TpyAoeMKoCTb No BMAAM y4e6HOM paboTbl
TpyooeMKOCTb
Bua yuebHol paboTsl Bcero Mo cemectpam
4 cemecTp
AyOouTopHbIe 3aHATUS 102 102
nexkuum 34 34
B TOM yucne: npakTuyeckue 68 68
nabopatopHbie
CamocTtosTensHas paboTa 78 78
B TOM Yucne: KypcoBasi paboTta (MPoekT)
dopma NpoOMEXYTOYHOW aTTecTauum - 36 36
3a4em, 9k3ameH — 36 yac.
WToro: 216 216

13.1. CopepxaHue AUCLUNIUHDI

Ne Peanusauuns
n/n HaumeHoBaHue pasgena
CopepkaHue pasaena ANCLMMMUHBI ANCLAMIMHEL
pasiiena C nomoLLbl
AMCLMNAMHBI nomou,
kypca, 3YMK

1.Nekuun

1.1 KomnnekcHble yncna.

KomnnekcHas
MIoOCKOCTb.

KomnnekcHble 4yncna, KOMNnekcHasa NnocKkocCTb; Moaynb
N apryMmeHT KOMMJEeKCHOro 4Ynucna, nx CBOWCTBA;
YuncrioBble nocriegoBaTesibHOCTU U UX Npedenbl, pagbl,




cTepeorpadmyeckasi NPoeKLysi, ee CBONCTBA; cdepa
PumaHa, paclumpeHHas KOMMIIEKCHas MioCKOCTb;
MHOXECTBA Ha MockocTu, 0651aCTh U KpuBbIe.

1.2 PyHKUNM PYHKLMM KOMMMEKCHOrO NEpeMEHHOro; npeaern yHKuuK;
KOMMSEKCHOro HenpepbIBHOCTb, MOAYMNb HENPEPbLIBHOCTY;
nepemMeHHoro un AndpdepeHLMpyeMoCTb MO KOMMIIEKCHOMY
oTobpaxeHust nepemeHHomy, ycnosusi Kowm-PumaHa; aHanutuyeckasi
MHOXeCTB. DYHKUMS; reoMeTPUYeCcKuin CMbICN aprymeHTa n moayns

MPON3BOJHOW; MOHATVE O KOH(DOPMHOM OTOBPaKEHUN.

13 OnemeHTapHble Llenas nuHenHas 1 ApobHO-NuHeHas pyHKUMK, nX

DyHKLMU. CBOWCTBA, 06Wuii BUA ApOBHO-NMHENHOro OToBpaxeHus
Kpyra Ha cebsi n BepxHen NonynnockoCTU Ha Kpyr;
3KCMOHEHTa ¥ NorapudmM, cTeneHb ¢ NPOU3BOSIbHLIM
nokasaTtenem; NOHATUE O PUMAHOBOW NOBEPXHOCTU Ha
npumepax norapnmMmyeckon 1 obLien cTeneHHowm
PYHKUMIA; PYHKLUMSA XKYKOBCKOrO; TPUroHOMeTpuyeckune u
runep6onuyeckme yHKLUN.

1.4 WHTerpan no WHTerpan no KomnnekCHOMy nepeMeHHOMY, ero
KOMMMEKCHOMY npocTenLme CBONCTBA, CBA3b C KPUBOMUHENHLIMM
nepeMeHHoMmy. WHTerpanammu 1-ro n 2-ro poga; cBegeHue K uHterpany

no AeicTBUTENBHOMY NEPEMEHHOMY; NepBOOGpa3Has
dyHkums, bopmyna HetoToHa-lenbHuua; nepexon K
npegeny nog 3HaKoM UHTerpana; uHTerpansHas
Teopema Kowm.

15 WuTerpan Kowm. WHTerpanbHas doopmyna Kowwm; 6eckoHevHas
ouncdepeHUMpyeMoCTb aHaNUTUYECKNX DYHKLWA,
dopmynbl Ko ans npomssBogHbIx; Teopema Mopepsbl.

1.6 MocnepoBatenbHocTy | MNMocnenoBaTenbHOCTM U psfbl aHANMUTUYECKUX (DYHKLNIA
1 psgbl B obnacTtu: Teopema Belieplutpacca; creneHHble psigpl;
aHanUTUYeCcKnx Teopema Abens, dpopmyna Kowm-Agamapa; pasnoxeHve
DYHKLMA. aHanuTM4ecKon YHKLMN B CTENEeHHOW psij,

€OMHCTBEHHOCTb PasnoXeHust; HepaBeHcTBO Kowm ans
K03(hhMLIMEHTOB CTENEHHOIO pPsSiAa; AEWCTBUS CO
CTeneHHbIMW psigamu

1.7 Teopema Hynun ananuTyeckon dyHKUMKU, NOPSAOK Hyns; Teopema
€VHCTBEHHOCTUN 1 €VHCTBEHHOCTMN ANA aHanMTUYeCcKnX YHKLUIA; MPUHLMN
NPUHLMMN MakcuMyMa | Makcumyma Moaynsi u nemma LUsapua.

Moaynsi.

1.8 Psp Nopana. Pspg NopaHa, obnacTb ero cxogumocTu; pasnoxeHve
aHanuTuyeckon yHKUMK B psg JNlopaHa,
€VHCTBEHHOCTb Pa3noXeHusi; HepaBeHcTBa Kowm ans
koadhduLmeHTOB; TeopeMa JlnyBunnsi n Teopema o6
YCTpaHMMOM 0coBOoI TOYKE.

1.9 M3onupoBaHHble Knaccudmkaums n3onmpoBaHHbIX 0COObIX TOYEK

0ocobble TOYKK 0[1HO3HAYHOro XapakTepa Mo NoBeAEHNI0 OYHKLN 1

0AHO3HAYHOro psiay INlopaHa; nontoc, MOpsAOK NOMoca; CyLecTBEHHO

Xxapakrepa. ocobas Touka, Teopema CoxoLkoro-Benepitpacca,
noHsTue o TeopeMe lNMukapa; 6eckoHeyHO yaaneHHas
TOYKa Kak ocobasi.

1.10 | BblyeTbl, npyHLMN OnpepeneHue BblbeTa, TeopeMbl Kolum o BelveTax,

aprymeHTa. BbIYMCIEHNS BbIYETOB; NPUMEHEHUSI BbIYETOB;
norapumMmnyeckunii Bbl4eT, NPUHUMN apryMeHTa; Teopema
Pywe n Teopema N'ypsuua.
2.MpakTnyeckue 3aHATUA
21 KomnnekcHble uicna. | KomnnekcHble yncna, KoMnnekcHasi NockoCcTb; Moaynb

KomnnekcHas
MI0CKOCTb.

M apryMmeHT KOMMJeKCHOro 4nucna, nx CBOWCTBA;
YnCrioBble nocriegoBaTesibHOCTU U UX Npedenbl, pagbl;




cTepeorpadmyeckasi NPoeKLysi, ee CBONCTBA; cdepa
PumaHa, paclumpeHHas KOMMIIeKCHas MoCKOCTb;
MHOXECTBA Ha MocKoCcTH, 0651acTh 1 KpuBbIe.

2.2 PyHKUNM PYHKLMM KOMMMEKCHOrO NEpeMEHHOro; npeaern yHKuuK;
KOMMMEKCHOro HenpepbIBHOCTb, MOAYIb HENPEPLIBHOCTY;
nepemMeHHoro un AndpdepeHLMpyeMoCTb MO KOMMIIEKCHOMY
oTobpaxeHus nepemeHHoMy, ycnosusa Kowm-Prumana; aHanutuyeckas
MHOXECTB. PYHKLWSA; reOMEeTPUYECKNIA CMbICTT apryMeHTa 1 Moayns

MPON3BOJHOW; MOHATVE O KOH(DOPMHOM OTOBPaKEHUN.

23 OnemeHTapHble Llenas nuHenHas 1 ApobHO-NuHeHas pyHKUMK, nX

DyHKLMU. CBOWCTBA, 06Wuii BUA ApOBHO-NMHENHOro OToBpaxeHus
Kpyra Ha cebsi n BepxHen NonynnockoCTU Ha Kpyr;
3KCMOHEHTa ¥ NorapudmM, cTeneHb ¢ NPOU3BOSIbHLIM
nokasaTtenem; NOHATUE O PUMaHOBOW NMOBEPXHOCTU Ha
npumepax fnorapnmmyeckon 1 obLuen cteneHHowm
PYHKUMIA; PYHKLUMSA XKYKOBCKOrO; TPUroHOMeTpuyeckune u
runep6onuyeckme yHKLUN.

24 WHTerpan no WHTerpan no KomnnekCHOMy nepeMeHHOMY, ero
KOMMMEKCHOMY npocTenLme CBONCTBA, CBA3b C KPUBOMUHENHLIMM
nepemMeHHoMmy. nHTerpanamm 1-ro u 2-ro poga; ceefeHve K uHTerpany

no AeNcTBUTENIbHOMY NepeMeHHOMY; nepBoobpasHast
dyHkums, bopmyna HetoToHa-lenbHuua; nepexon K
npeaeny nod 3HaKoM WHTerpana; uHTerpansHas
Teopema Kowm.

2.5 WuTerpan Kowm. WHTerpanbHas doopmyna Kowwm; 6eckoHevHas
ouncdepeHUMpyeMoCTb aHaNUTUYECKNX DYHKLWA,
dopmynbl Kowwm Ans npor3BogHbIx; Teopema Mopepbl.

2.6 MocneposaTensHocTu | NocneaoBaTenbHOCTU U PSAAbLI aHANUTUYECKUX DYHKLUI
1 psgbl B obnacTtu: Teopema Belieplutpacca; creneHHble psigpl;
aHanUTUYeCcKnx Teopema Abens, dpopmyna Kowm-Agamapa; pasnoxeHve
DYHKLMA. aHanuTM4ecKon YHKLMN B CTENEeHHOW psij,

€OVMHCTBEHHOCTb Pa3noXeHusi; HepaBeHCTBO Ko ans
KO3(hhULIMEHTOB CTENEHHOIO PsiAa; AEUCTBUSI CO
CTeneHHbIMW psigamu

2.7 Psg JlopaHa. Psg JlopaHa, obnactb ero cxoaMmocTu; pasnoxeHne
aHanutudeckon dyHkumn B psaf JlopaHa,
€VMHCTBEHHOCTb Pa3noXeHusi; HepaBeHcTBa Kowm ans
koadduumeHTOB; Teopema JlnyBunns n teopema o6
YCTpaHUMOM 0CcoBOM TOUKE.

2.8 M3onupoBaHHble Knaccudmkaumsi n3onmpoBaHHbIX 0CObbIX TOYEK
0cobble TOYKK O0HO3HA4YHOro XapakTepa Mo NoBeAEHNI0 OYHKLN 1
0HO3HAYHOro psay IlopaHa; nontoc, MOpSAOK NOM0Cca; CYLLEeCTBEHHO
XapakTepa. ocobas Toyka, Teopema CoxoLkoro-BevepLutpacca,

noHsTue o TeopeMe lNMukapa; 6eckoHeyHO yaaneHHas
TOYKa Kak ocobas.

2.9 BblyeTbl, npyHLMN OnpepeneHue BblbeTa, TeopeMbl Kowwm o BelveTax,

aprymeHTa. BbIYMCIIEHNS BbIYETOB; MPUMEHEHNS BLIYETOB;
norapumnyeckuii BbIHET, NPUHLMN apryMeHTa; TeopemMa
Pywe n Teopema Nypeuua.

2.10 | Teopema Hynu aHanmTnyeckon dyHKLMKN, NOPSAOK HYNS;
€VHCTBEHHOCTUN 1 TeopeMa eQUHCTBEHHOCTM A1 aHaNUTU4ECKnX
MPUHUMM MaKCUMyMa | (pyHKLIMI; MPUHLMN MakcMMyMa Moayns u nemma
moayns. Lsapua.

2.11 | OTobpaxeHuns MPUHLMN OTKPBITOCTW M NPUHLUMN 06nacTy; Teopema o
nocpeacTBOM nokanbHoOM o6paLLeHnn; OAHOMUCTHbIE PYHKLUK,
aHanuTU4eCcKnx KpUTEPWI NoKanbHOW OAHOMUCTHOCTU U KpUTepui
PYHKUMNA. KOHJOPMHOCTM B TOYKe, 4OCTAaTOYHOE YCIoBMe

OAHOJINCTHOCTU (06paTHbIl7I npuHUKMN COOTBETCTBUA




rpaHuy); APOBHO-NMNHENHOCTb O HONMUCTHBIX
KOH(OPMHbIX OTOBPaXXeHMI KpyroBbix obnacTen apyr Ha
apyra; Teopema PumaHa (6e3 gokasatenscrea) u
MOHATUE O COOTBETCTBUM FPaHuL, NPU KOHPOPMHOM
oTobpaxeHuu.

2.12

AHanuTnyeckoe
NPOAOIKEHNE.

AHanuTnyeckoe NpoAomHKeHne Mo Lienu 1 No KpUBOWA;
nonHasi aHanuTnyeckast OyHKUMSi B CMbICre
Beviepwitpacca, ee pumaHoBa NoBEPXHOCTb U 0COObIE
TOYKW; TEOpeMa O MOHOAPOMUM; aHaNMTU4eckoe
npoJoIHKeHNe Yepesa rpaHuLly obnacTu, NnpuHUmn
cummeTpun. Lienble 1 mepomMopdHble yHKLMK: Lienble
dyHKLUMM, UX MOPSAOK M TUN; Npoun3BeaeHne
Belieplitpacca; mepoMopdHble yHKUNK; YHKLNK,
MepOMOpPMHbIE B PACLUMPEHHOW MIIOCKOCTU.

2.13

"apmoHnyeckne
PYHKLMN.

"apmoHunyeckne PyHKLUM Ha NMNOCKOCTH, UX CBA3b C
aHanMTM4eckuMm yHKUMAMUN; BeckoHeyHast
AnddepeHLMpyeMoCTb rapMOHNYECKX (OYHKLNIA;
aHaNUTUYHOCTb KOMMIEKCHO COMPSXKEHHOTO rPaaueHTa;
Teopema o cpegHeM, TeopeMa eAUHCTBEHHOCTU 1
NPUHLMMN MaKCUMyMa-MUHUMYMa; MHBAPUAHTHOCTb
rapMOHUYHOCTY NPW roNOMOpPcHON 3aMeHe
nepemMeHHblx; Teopema Jlnysnnns n Teopema XapHaka
06 ycTpaHumol ocoboli Touke; uHTerpansl [MyaccoHa n
LLiBapua; pasnoxeHne rapMOHNYECKUX PYHKLWIA B psSabl,
CBSI3b C TPUrOHOMETPUYECKMMU psiiamut; 3ajava
Nvpuxne, npumeHeHWe KOH(OPMHBIX 0TOBPaxXeHWUn Ans

ee peLleHns; r’napoMexaHM4Yeckoe UCTONKOBaHNe
rapMOHUYECKUX N aHANUTUYECKNX DYHKLIMA.

13.2. Tembl (pa3penbl) AUCLMNNUHBI M BUAbI 3aHATUI

Buabl 3aHATUI (4acoB)
Ne HaumeHoBaHue pasgena
Mpaktnuec | Nlabopato CamocTtosTen
n/n ONCUMNNVHBI Nekunmn Bcero
Kue pHblE bHas paboTta
1 KomnnekcHble yncna. KomnnekcHas
6 8 - 6 20
NMnocKocTb
2 DYHKLMN KOMMNIIEKCHOIO
nepeMeHHOro 1 otobpaxeHne 6 8 - 6 20
MHOXeCTB
3 OnemeHTapHble yHKLUM 4 6 - 6 16
4 WHTerpan no komMnneKkcHomy 2 4 _ 6 12
nepeMeHHOMYy.
5 WuTerpan Kowwuw. 2 4 - 6 12
6 MocnepoBaTensHOCTM 1 psaabl 4 6 _ 6 16
aHanMTU4ecKknx PyHKUMN.
7 Teopema eANHCTBEHHOCTU U 0 4 _ 6 10
NPYHLMN MakCMMyMa Mogyrnsi.
8 Psapn Nopana. 2 6 - 6 14
9 M3onupoBaHHble 0cobble TOUKM 2 6 _ 6 14
0[HO3HA4YHOroO Xapakrepa.
10 | BblyeTbl, NPUHUMN aprymMeHTa. 6 8 - 6 20
11 | OtobpaxeHus nocpeacTBom 0 4 _ 6 10
aHanMTU4YecKMx PyHKUMN.
12 | AHanuTuyeckoe NPoAoIHKEHMNE. 0 2 - 6 8
13 | MapmoHunyeckue PyHKUNK. 0 2 - 6 8
Wtoro 34 68 - 78 216




14. MeToanyeckune ykasaHus Ans ody4arolmMxcs N0 OCBOEHUIO ANCLMUMNIINHBI

B npouecce npenopgaBaHusi AUCLIMMIIUHBI UCMONb3YIOTCA Takve BUAbl y4ebHon paboThbl,
KaK nekuuu, npakTU4eckue 3aHsTWsl, a Takke pasnuyHble BuAabl CaMOCTOATENbHOW paboThl
obyyvatowmxcsi. Ha nekumsix mnanararotcs krouveBble M NpobrnemHbie BONpochbl AWUCUMMNIMHBI.
lMpoBedeHne NpPaKkTUYECKUX 3aHATUMA HanpaBfieHO Ha 3akpenfieHne TeopeTUYECKUX 3HaHWUW,
YMEHMe NPUMEHSTb UX NPWU peLUeHnM NpakTU4eckMx 3agad. [nsd ycrnewHoro u Ka4yeCTBEHHOro
OCBOEHWSA ANCUMNAMHBI HeobXxoAnMa NnaHoMepHas, NoBCceAHEBHAs camocTosATenbHas paboTa,

Mpy nsyvyeHun kypca «KomnnekcHbln aHanud» obydvalolmmcs criegyeT BHUMATENbHO
cnywartb U KOHCNEKTMpOBaTb MaTtepuarn, uanaraemblii Ha ayauTopHbIX 3aHATusAx. ObpalwaTb
BHMMaHue Ha ornpegeneHvs, OpPMYyNUPOBKN TEOpeM, HayyHble BbIBOAbI W MNpakTuyeckue
pekomeHaauuu. [ns  NOHUMaHWA U KayeCTBEHHOro YCcBOeHus YydebHoro martepuana
pekomeHAyeTcs crnegylolas nocrnefoBaTenbHOCTb 4eNCTBUN.

1. locne kaxgonm nekunm pekomeHayeTcs noapobHO pasobpaTb TeopeTUudeckui
mMaTepuan, BblydnTb BCe onpegeneHus n opmynupoBkn TeopeM, pas3obpaTb npumepbl,
pelweHHble Ha nekumu. lepen cnegyowen nekumen obssaTenbHO MNOBTOPUTL MaTepwan
npeablayLien.

2. BaxxHOW COCTaBHOW YaCTbl0 OCBOEHMUS OUCLIMNINNHBI ABMASIOTCA NPaKTUYecKne 3aHATUs,
KoTopble TPeOylT MOMUMO 3HaHWA TEOPETUYECKOrO MaTepuana ewe W HaBbIKOB peLUeHUst
npakTU4yeckMx 3ajad, 4YTo nomoraeT rnybxe ycBouTb y4ebHbIi MaTepuan, npuobpecTu
npakTU4YecKme HaBbIKU U HaBbIKM TBOpPYECKOW paboTel Hag y4ebHOM U Hay4HOW nuTepaTypo.

[Mpu noaroToBKe K MPaKTUYECKUM 3aHATUSM criefyeT NMOBTOPWUTb OCHOBHbIE MOHATUS MO
Temam, paccMoTpeTb NpuMepsbl. Peluas 3agayn, npeasapuTenbHO NOHATbL, KAKON TeopeTU4ecKnin
MaTepuan Hy>HO UCNonb30BaTb. HaMeTuTb NnaH pelueHns, nonpoboBaThb Ha ero OCHOBE PeLUNTb
npakTu4eckne 3agadu.

Ha npakTmyeckom 3aHATUN KaXkabl ero y4acTHUK AOMKeH ObiTb rOTOBbIM K OTBETaM Ha
BCe TeopeTnyeckme BOMPOChl paccMaTpMBaemMon Tembl. Ha nocnegHem npakTU4eckoM 3aHATUM
NPOBOAUTCS UTOroBasi KOHTponbHasi paboTa no pesynbTaTtam, KOTOPOW BbICTaBnsSeTCA 3a4eT

(Heszaver).

3. C uenblo YSICHEHUS TEOPETUYECKNX MOMOXEHUI, paspeLleHusi CropHbIX CUTyauni
cnepnyeT 3aAaBatb NpenofaBaTento YTOYHSAOLWME BONPOChI.

4, Pabota C OCHOBHOW W [OMNOSHUTENbLHOW NWUTEPATYpOM MO AUCUMNIIMHE B
6mbnunoTeke Unn B cucteMe «ONEKTPOHHbIA YHUBEPCUTETY.

5. PekomeHayeTca 03HakoMnTbCs ¢ HacTosiwern Paboyen nporpaMmon AUCUMNIINHBI.

lMpu noarotoBke K MEKUMOHHbIM W MPAaKTUYECKUM 3aHATUSM, OOyyalolMMCs BaXKHO
NOMHUTb, YTO UX 3adaya, OTBeYass Ha OCHOBHbIE BOMPOCHI MfaHa 3aHATUSA U AONOMHUTENbHbIE
BOMNPOCHI NpenogasaTensi, Noka3aTb CBOM 3HAHWSA W KPYro3op, yMeHWe Forndyeckn nocTpouTb
OTBET, BrnageHne MatemMaTuyeckMm annapaToM M MHble KOMMYHWKATMBHbIE HAaBbIKW, yMeEHUue
OTCTauBaTb CBOK NPOdECCUOHAnNbHY MO3NLUIO.

OcBoeHne avcUMNMHBI  NpednonaraeT He TOMbKO obsA3aTenbHoe MoceLleHne
ayauTOPHBIX 3aHATUIA (NEKUMA M NPaKTUYECKUX 3aHATUA) U aKTUBHYHO paboTy Ha HUX, HO U
perynsipHyt0 CaMOCTOSITENbHY Y4ebHylo OesiTENbHOCTb B TEYEHUWM CeMecTpa: W3yuyeHue,
pekomeHAyeMoun nuTepaTypbl, CAaMOCTOATENbHOE OCBOEHME NOHATUINHOIO annapaTta, NoAroTOBKY
K MPaKTUYECKNUM 3aHATUAM, BbINOMHEHWE WHAMBUAYalbHbLIX 3a4aHui, NOArOTOBKY K 3a4yeTy u
3K3aMeHy.

Bce BbinomnHseMble CTygeHTaMM CaMOCTOATENbHO 3afaHusa noanexaT nocneayollen
npoBepke npenogasaTtenemM. [ns ycrnewHonW CaMoCTOSTeNnbHON paboTbl HEOOXOAUM TECHbIN
KOHTaKT ¢ npenofaBaTteneM. Pe3ynbTaThl TEKYLLMX aTTECTALUIA YYNTLIBAOTCA NpenogaBartenemM
npv NpoBeAEeHNN NPOMEXYTOYHOWN aTTecTaumn.

YcnewHoe OCBOeHve Kypca npegnonaraeT akTMBHOe, TBOPYECKOe ydvacTue cTydeHTa
nyTem niiaHoMepHOW, NOBCEAHEBHON paboThl.



15. lNepevyeHb OCHOBHOW W [OOMNOSIHUTENLHON NUTEpPaTypbl, PECyYpCOB WHTEPHET,
Heo6X0AMMbIX ANsi OCBOEHUA AUCLMNIIUHbI
a) ocHOBHas nuTeparypa:

Ne n/n_ | WcTOYHMK

1 JlaspeHmbes M.A. Memodbl meopuu chyHKUUL KOMIMIIEKCHO20 repemMeHHo20/
M.A.Jlaspenmses, b.B.lllabam - M: Hayka, 2002. - 736 c.

2 CeewHukos A.I". Teopusi hyHKUULU KOMIEKCHO20 nepemMeHHo20 /
A.l.CeewHukos, A.H.TuxoHos - M.: Hayka, 2001. - 320 c.

3 Bonkosbickuti J1.1. C6opHuk 3a0ay4 no meopuu ¢hyHKUUU KOMIIEKCHO20 NepeMeHHOZ0!

Yueb. nocobue 0ns cmyd.ey306/

J1.U. Bonkosbickud, "J1.JlyHY, WN.I.ApamaHosudy. - 4-e u3d., nepepab. - M.: ®usmamnum,
2002. - 312c.

4 lMpusarnoe N.U. BeedeHue 8 meoputo chyHKUUL KOMIMIIEKCHO20 nepemeHHo20 //M130-80
«JlaHb»: O6C. — URL.: https://e.lanbook.com/book/322#book_name

6) pononHuTenbHasa nuTeparypa:
Ne n/n McToYHMK

5 Mapkywesuy A.U. Kpamkul Kypc meopuu aHanumu4yeckux ¢pyHkuul /
A.N. Mapkywesuy - M.: Hayka, 1978. - 388 c.

6
Eezpachos M.A. AHanumuydeckue gyHkyuu/ M.A.Egepacgpos. - M.: Hayka, 1965. - 424 c.

7 C6opHuk 3aday o meopuu aHaaumMuU4Yeckux pyHkyul /

M.A.Egepacpos, K.A.BexxaHos, KO.B.Cudopos u dp.; 100 ped. M.A.Esepaghosa - M.:
Hayka, 1972. - 286 c.

8 Harko lN.E. Beicwas mamemamuka 8 yrpaxHeHusx u 3adavax. /

[1.E.faHko, A.l.ITonos, T.A.KoxesHukosa.- M.: Beicwas wkona, 1997. - Y.2. - 416 c.

B) 6a3bl AaHHbIX, wucbopmau,uouHo-cnpaBOHHble U NONCKOBbLIE CUCTEMDI:

Ne n/n_| MicToYHMK

9 lpusanos N.N. BeedeHue 8 meoputo pyHKUULU KOMIMIEKCHO20 repemMeHHo20 //M130-80
«JlaHb»: OBC. — URL: https://e.lanbook.com/book/322#book_name

10 http://www.math.vsu.ru — ogpuyuarnbHeil calim Mamemamu4eckoeo ¢hakyrnbmema BI'Y

11 http://www.math.msu.ru — ogpuyuarneHbit caim mexmama MI'Y

12 e.lanbook.com

16. NMepeyveHb y4e6GHO-MeTOAMYECKOrO 06ecneyYyeHust AnA CaMOCTOATENbHOW paboThl
Kypc ancumnnuHbl NoCTpoeH Takum o6pas3om, 4Tobbl MO3BONNUTL CTyAEHTaM MakCUManbHO

nposiBUTL CMOCOBHOCTb K camocTosATenbHon paboTte. CTyaeHT MOXeT AONOMHUTb ChMCOK

MUCNONb30BaHHOW nNuUTepaTypbl WHLIMW  WUCTOMHMKaMW, He MpeacTaBleHHbIMU B CrUCKe

pPEKOMEHOOBAHHOW  nuTepaTypbl, W B  [anbHEWWweM  WUCNofb30BaTb  COOCTBEHHbIE

NOAroTOBMEHHbIE Y4ebHble MaTepumanbl NPU HaNMCaHWM KYPCOBbIX Y AUMIIOMHbIX paboT.

Ne n/n MNCTOYHMK

Bonkosbickuti J1.1. C6opHUK 3aday no meopuu ¢hyHKUUU KOMI/IEKCHO20 NepeMeHHO20:!

Yy4eb. nocobue 0ns cmyd.sy3o0e/

J1.W. Bonikossickud, I".J1.JlyHy, N.I ApamaHosud. - 4-e u3d., nepepab. - M.:

Qusmamnum, 2002. - 312 c.

17. OOpasoBaTefibHble TEXHOJNIOrMM, MUCMoNb3yeMble MNpU peanu3auuum Yy4yebHoMn
OWCUMNNUHBI, BKNO4Yasi AUCTaHUWOHHble o6pa3oBaTenbHble TexHomnoruun (OOT,
3NeKTPpoHHOe 06yyeHue (30), cmewaHHoe o6y4eHue):

I'Ipm peann3aunun  ONCUUNINUHbI  UCNONb3YKOTCA  cneaywuine o6pasoBaTeanble
TEXHONormn: norn4yeckoe noctpoeHne AncCuUniinHbl, YCTaHOBNEHUe MeXnpegmMmeTHbIX cBA3en,


http://www.math.vsu.ru/
http://www.math.msu.ru/

0603HaYeHne TeopeTUYEeCKOro U MPakTUYECKOro KOMMOHEHTOB B Yy4ebHOM MmaTtepuane,
BKITOYEHWE 3MEMEHTOB ANCTaHLMOHHbIX 06pa3oBaTenbHbIX TEXHOMOMUN.

N3noxeHne yvebHOro maTepmana OCHOBaAHO Ha  MPUHUWMNE  CUCTEMHOCTM,
NpeeMcTBEHHOCTM W MOCNefoBaTeNlbHOCTM W HanpaBreHO Ha pPa3BUTUE WHTEmNNeKTyanbHbIX
YMEHWI, npodpeccnoHanbHbIX  KOMMNETEeHUMA, (OPMUPOBaHME  TBOPYECKOM  MMYHOCTU
BbICOKOKBaNMULIMPOBaAHHOIO crewuuanucta, CnocobHoro k camopassuThio, cCamoobpasoBaHuio,
WHHOBALUMOHHON [JeATenbHOCTM. BaxHenwas uenb npenogaeBatend — cucrematusauus
bonbworo obbema TeopeTMdeckoro martepuvana U obydyeHue CTydeHTa  YMEHUIo
OpWMEHTMPOBAaTLCH B 3TOM Martepuarne.

PekomeHayeTcs Mcnonb3oBaHue, Kak TpaauLMOHHbIX hOpM OpraHM3aumMmn NeKLUMOHHOro
maTtepuana, Tak U BHeAPEHUEe TakuX WHTEPaKTMBHbIX TEXHOMNOruiA, Kak npobnemHas nekuus,
Korga 3HaHUsi BBOOSITCSI KaK «HEU3BECTHOE», KOTOPOE HEOOXOONMO «OTKPbITEY.

OvcumnnuHa MOXeT peanv3oBbIBaTbCA C  NpUMEHEeHMEM  AUCTaHLMOHHBIX
obpasoBaTenbHbIX TEXHOMOMN, Hanpumep, Ha nNnatgopMe «ONEKTPOHHLIN yHuBepcuTeT BIY»
(https://edu.vsu.ru/course/view.php?id=3460).

18. MaTepuanbHoO-TexHUYeckoe obecneyeHme AUCLUNIINHDI:

[Ons npoBefeHVs NEKUMOHHBLIX W NPAKTUYECKMX 3aHATUA ucnonb3yetcs yvebHas
ayauTopust: cneunanuanpoBaHHas mebens.

Ons camocToaTenbHON paboTbl 0OYYalOLIMXCS — KOMMBbIOTEPHbBIA KNacc, OCHaLLEHHbIN
OPITEXHWKON, HeobxoAuMMbIM NpPOrpaMMHblM  obecnevyeHneM, SMeKTPOHHBIMU  y4ebHbIMK
nocobusiMu, 3akoHoAaTenbHO-NPaBOBOV HOPMATUBHOW NMONCKOBOW CUCTEMOW , UMEIOLLIMIA BbIXOA,
B rnobanbHyio ceTb:

Ubuntu (6ecnnaTtHoe nivnu cBoboaHOEe Mo, NULIEH3US:
https://ubuntu.com/download/desktop ); Visual Studio Community (6ecnnatHoe u/unun ceobogHoe
MO, nuueHsns https://visualstudio.microsoft.com/ru/vs/community/ ); LibreOffice (GNU Lesser
General Public License (LGPL), ©6ecnnatHoe wu/unun ceobogHoe [10, nuueHsus:
https://ru.libreoffice.org/about-us/license/ ); Lazarus (GNU Lesser General Public License
(LGPL), 6ecnnatHoe u/unu ceobogHoe MO, nuueHsuns: hitps://www.lazarus-ide.org/index.php );
Free Pascal (GNU General Public License (GPL), 6ecnnatHoe u/unu ceobogHoe MO, nuueH3uns:
https://www.freepascal.org/faq.html ); Python 2/3 (Python Software Foundation License (PSFL),
6ecnnartHoe n/unu ceoboaHoe MO, nuueHsus: hitps://docs.python.org/3/license.html ); 46 Gimp
(GNU General Public License (GPL), 6ecnnatHoe wu/unu cBobogHoe [MO, nuueHsus:
https://www.gimp.org/about/ ); Inkscape (GNU General Public License (GPL), 6ecnnaTtHoe u/vnm
ceobogHoe [0, nuueHsus: https://inkscape.org/about/license/ ); MiKTeX (Free Software
Foundation (FSF), 6ecnnatHoe w/vunn ceobogHoe MO, nuueHsuns: https://miktex.org/copying );
TeXstudio (GNU General Public License (GPL), 6ecnnatHoe n/unu ceobogHoe MO, nuueHsus:
https://texstudio.org/ ); Maxima (GNU General Public License (GPL), 6ecnnatHoe wu/vnu
csobogHoe MO, nuueHsus: http://maxima.sourceforge.net/fag.html ); Denwer (6ecnnatHoe n/vnm
csobogHoe [0, nuueHsusa: http://www.denwer.ru/fag/other.html ); 1C: Tlpegnpustue 8
(6ecnnatHoe nivinn cBobogHoe no, NULEH3Us:
https://v8.1c.ru/predpriyatie/questions_licence.htm ); Foxit Reader (6ecnnatHoe w/wunu
ceobogHoe MO, nuueHana https://www.foxitsoftware.com/pdfreader/eula.html ); Deductor
Academic (Academic Free License, 6GecnnatHoe w/unu cBobogHoe T[10, nuueH3us:
https://basegroup.ru/system/files/documentation/licence-deductor-academic-20160322.pdf );
WinDjView (GNU General Public License (GPL), 6ecnnatHoe u/unu ceobogHoe MO, nuueHsus:
https://windjview.sourceforge.io/ru/ ); 7-Zip (GNU Lesser General Public License (LGPL),
6ecnnartHoe n/unun cesoboaHoe MO, nuueHsus: https://iwww.7-zip.org/license.txt ); Mozilla Firefox
(Mozilla Public License (MPL), 6ecnnatHoe w/unn cBobogHoe T[1O, nuueH3us:
https://lwww.mozilla.org/en-US/MPL/ ); VMware Player (6ecnnatHoe wu/wnn cBobogHoe [10O,
nuueHsus: https://www.vmware.com/download/open_source.html ); VirtualBox (GNU General
Public License (GPL), 6ecnnaTtHoe nvnun cBoboaHoe Mo, NULEH3US:


https://edu.vsu.ru/course/view.php?id=3460

https://www.virtualbox.org/wiki/Licensing_FAQ ); Astra Linux Common Edition (6ecnnaTtHoe
u/vnn ceobopgHoe MO, nuueHsus: https://dl.astralinux.ru/astra/stable/orel/ ); PostgreSQL
(6ecnnatHoe w/vnu ceobogHoe MO, nuueHsms: https://www.postgresql.org/about/licence/ );
GeoGebra (6ecnnatHoe u/vnu ceobopgHoe MO, nuueHaus: https://www.geogebra.org/license ); R
(6ecnnaTtHoe n/unu ceobogHoe MO, nuueHsus: https://www.r-project.org/Licenses/ ); Wing-101
(6ecnnatHoe u/vunn ceobogHoe MO, nuueHsus: https://wingware.com/license/wing101 ); Loginom
Community Edition (6ecnnatHoe n/vnm cBobogHoe Mo, NUUEeH3nsa:
https://loginom.com/platform/pricing ); MySQL (6ecnnatHoe n/unu csobogHoe O, nuueH3uns:
https://downloads.mysqgl.com/docs/licenses/)

19. OueHou4HbIe cpeacTBa Afsi NpoBeAeHUs TeKyLLen U NPOMEeXYTOYHOW aTTecTauni:

nOpﬂﬂ,OK OLEHKN OCBOEHUA Oﬁy‘-lalOLLl,VIMMCFl yqe6Horo MaTtepuana onpenenaeTca
copgepXaHmem creayrwmnx pasgenos ANCUUNINHDBILL

HaumeHoBaHue WHpukaTtop(bl
m‘;’l pasgena AUCLUMIUHBI K%“&';?;?H ,D,Cﬂ)TVI)KeIEISIH) OueHo4Hble cpeacTBa
(mogynsi) KOMneTeHuun
KomnnekcHble uncna. OnK-1.1., YCTHbIl ONPOC.
KomnnekcHas
1. N — OrlK-1. OrlK-1.2., MpakTuyeckoe 3agaHue.
OlK-1.3.
PyHKLMM YCTHbIN onpoc
KOMMEKCHOro OlnK-1.1., n aKTMHeCKoelsa anve
2. | nepemeHHoro n OlK-1. OrK-1.2,, P A '
oTOOpaxeHus OlMK-1.3.
MHOX€ECTB.
OnemMeHTapHble OlK-1.1., YCTHBIV onpoc.
3. | dyHKUmK. OrK-1. OriK-1.2,, MpakTnyeckoe 3agaHuve.
OlK-1.3.
WHTterpan no OnkK-1.1., YCTHbIN onpoc.
4. | KOMMneKCHOMY OrlK-1. OrK-1.2., MpakTuyeckoe 3agaHue.
nepeMeHHoOMy. OlK-1.3.
WHTerpan Kowwm. OlK-1.1,, YCTHbIN onpoc.
5. OrK-1. OrK-1.2, MpakTnyeckoe 3agaHuve.
OlK-1.3.
MocnenoBaTenbHOCTU
1 psgbl OlnK-1.1., YCTHbIN onpoc.
6. | aHanUTU4eCcKnx OlK-1. OrK-1.2., MpakTnyeckoe 3agaHue.
DYHKUMA. OnK-1.3.
Z;SE?:A;HHOCTM " OlnK-1.1, YCTHbIN onpoc.
7. MPYHLIAN MaKCMyMa OllK-1. 82515 MpakTyeckoe 3agaHue.
Moayns. "~
Psp Nopana. YCTHBIV onpoc.
8. ONK-1. 82&1% MpakTnyeckoe 3agaHue.
OrlK-1.3.
V3onuposatiibie OrK-1.1, YCTHBIV onpoc.
0ocobble TOYKM
9. OrlK-1. OrlK-1.2, MpakTnyeckoe 3agaHwe.
0QHO3Ha4YHOro OMK-13
Xapakrtepa. T
BblyeTbl, npuHUmMn onK-1.1 YCTHbIN onpoc.
10. | aprymeHTa. OlK-1. OI‘IK-l.Z, MpakTnyeckoe 3agaHve




HaumeHoBaHve WupukaTtop(bl
mf] pasgena AUCLUMIUHBI K?I'VJI:G(’;?H ,qcf(l:m»(eﬁlsm) OueHo4Hble cpeacTea
(moayns) KoMneTeHunm
OlK-1.3.
Sggfg:(ﬁzgzﬂ OnK-1.1, YCTHbIN onpoc.
11. OlK-1. OlK-1.2, MpakTnyeckoe 3agaHue.
aHanuTU4ecknx OMK-1.3
PYHKLMA. "
AHanuTnyeckoe YCTHbIN onpoc.
NPOAOIMKEHNE. OnK-1.1, MpakTnyeckoe 3agaHue.
12. OlK-1. OlMK-1.2,
OlMK-1.3.
"apmoHunyeckne OlNK-1.1, YCTHbIN onpoc.
13. | byHKUMK. OlK-1. OrlK-1.2, MpakTuyeckoe 3agaHue.
OlK-1.3.
lMpomexyToyHan aTTectaumns KoHTponbHasi paboTa
dopma KOHTPOSs — 3a4eT, 3K3aMeH Bonpocebl kK ak3ameHy

20 TunoBble OLEHOYHble cpeAcTBa U MeTOAUYECKUe MaTepuanbl, onpegensilowue
npoueaypbl OLeHUBaHUSA

20.1 TeKywWwMi KOHTPOJb YCNEBAeMOCTH

OueHka 3HaHWA, YMEHWIN, HaBbIKOB, XapakTepuaylowas 3Tanbl opMUpoBaHUS
KOMMEeTEeHUMIA B paMKax U3y4eHUsi AUCLIMMITNHBI OCYLLECTBIISIETCA B XOA€ TEKYLLEero KOHTpons B
hopMe YCTHOro onpoca v NPOBEPKM BbINOMHEHNS peLLEeHWI NPaKTUYeCcKMX 3agaHni

KoHTponb ycneBaemocT MO AUCLMUMNUHE OCYLLECTBMSETCS C MOMOLLbIO CreayLimx
OLEHOYHbIX CPeaCTB:

MpumepHbIN NnepeyeHb BONPOCOB K NPaKTUYECKUM 3aHATUAM

1. PacwwupeHHas komnnekcHas nnockocTb. CTtepeorpaduyeckas npoekuus. Cdbepa
PumaHa.
2. JlnHerHasa yHKUMS KOMMMIEKCHOrO NEPEMEHHOIO.

3. ®yHkuma f(z) = % OBpas OKPYKHOCTH |z — z¢| = R Mpyu OTOBPAKEHN STOM (yHKLMEN.

4. [Opob6Ho-nuHenHasa dyHkums. CTpykTypa oToOpaxeHus, 3a4aBaeMoro po6HO-NMHENHON
DYHKLMEN.

5.MokasatenbHast (PyHKUMA KOMMMEKCHOro nepemMeHHoro. KomnnekcHbin  norapudm.
OnpegeneHve n npocTenne CBOMCTBA.

6. TpuroHomeTpuuyeckme QYHKLUUKM  KOMMNIEKCHOro nepemeHHoro. OnpegeneHuss w
npocTeviLine CBOUCTBA.

7.T'vnepbonunyeckne yHKUMM KOMMNMEKCHOro nepemeHHoro. OnpegeneHns u npocrenwine
CBOWNCTBA.

8. OTob6pakeHne NNOCKOCT NOCPEACTBOM (PYHKLMM €7 .

9. [OuddepeHumpyeMocTb OYHKUMIA B CMbICNe KOMMIEKCHOro aHanu3a. [lpounssogHas u
andbdepeHuman. leomeTpruyecKknini CMbICIT MOAYNSA U apryMeHTa NPon3BogHON OYHKLMN B
TOuKe.

10. Teopema Kowmn-PumaHna.

11.Cneacteua mn3 Teopembl Kowu-PumaHa. Mapmonudeckvne dyHkumn.  ConpsipkeHHble
rapmoHuyeckne yHKLMU.

12.VHTerpan OT KOMMIIEKCHO3HAYHOW (OYHKUMM OeNCTBUTENbHOro nepemeHHoro. Moaynb
MHTErpana v oueHka Moayns uHTerpana.



13.0npegeneHne w npocTeiluMe CBOWCTBa MHTerpana oT (YHKUUM KOMMIIEKCHOrO
nepemMeHHOro no KPUBOW.

14.OueHka nHTerpana.

15. Annpokcmaumsa nHterpana MHTerpanbHon CyMMOWN.

16. Annpokcmmaums nHTerpana no KpUBOW MHTErpanom fno JloMaHomn.

17.Teopema Kowwu-I'ypca.

18. Teopema Kowwn-I'ypca anst MHorocsssHowm obnactu.

19.Hes3aBMCUMOCTb MHTErpana oT Buaa NyTn MHTErpUPOBaHUS.

20.MNepBoobpasHas dyHkuma. Popmyna HetoToHa-JlenbHuua.

21.BbiBOA MHTerpanbHon doopmyrbl Kowu.

22.Jlemma o gudbdepeHLMpoBaHUm HTerpana no napameTpy.

23.NHTerpanbHble chopmynbl Kowm ans nponssogHbix ronomopdHon dyHkumm. Cneacrene
0 BeckoHeuHon anddepeHUMpyeMocT rorioMopdHON OyHKLIMK.

24.®opmyna Tennopa.

25.0ueHkn npon3BoaHbIX ronomopdHon cyHkumm. HepaseHcTtsa Koww.

26.Teopema Jnysunns.

27.MNepBas Teopema eANHCTBEHHOCTU.

28.Hynb doyHKUMK, KpaTHOCTb HYNA. [peacTasneHne ronoMopdHON MYHKLUKM B OKPECTHOCTHU
HynS.

29./30nnpoBaHHOCTb HyNen rorloMopdHON OYHKLIMK.

30.BTopas Teopema eanHcTBeHHOCTU. CneacTaue.

31.MocnepoBaTtenbHOCTU ronoMopdHbIX yHKUMIA. MNMepBas Teopema Beneptpacca.

32.Tononorusa B NpocTpaHcTBe rorloMopdHbIX hyHKUMI. BTopas Teopema Benepwtpacca.
Teopema MoHTens (6e3 fokasaTenncTaa).

33.Psaabl ronoMopdHbIX PyHKUMIA. [ModuneHHoe anddepeHLmpoBaHne n UHTErpupoBaHue.

34.CteneHHble pagbl. Teopema Abensi. Popmynbl Ansa KO3 OULMEHTOB.

35.CBOWCTBO Kpyra CXoAMMOCTH cTeneHHoro psaa. Popmyna Kowun-Agamapa.

36.PasnoxeHne ronomopdHon dyHKunn B psa Tennopa.

37.Psag NopaHa. ®opMyrnbl Ans KO3 HULMEHTOB.

38.PasnoxeHune dyHKUWIA, rofIoMOpPdHbIX B KonbLe, B pag JlopaHa.

39.0co6ble To4kN. Buabl 0cobbIX TOYEK.

40.BblyeT yHKUMM B Todke. Teopema Kowm o BblyeTax.

41.®opmyna JlopaHa.

42 .BbluncneHue BblveTa B nostoce. YactHble cnyyaw.

43.MonoMopdHOCTb 1 0COBEHHOCTU HA GECKOHEYHOCTW.

44.PasnoxeHue B psa JlopaHa B OKPECTHOCTM M30NMPOBaHHOM 0COBO0M TOUKN.

45.BblveT dyHKUMM Ha BeckoHevHoCTW. Teopema Kowwm o nonHowm cymme BblHETOB.

0
46.TMpocTenwme TUNbl HECOBCTBEHHbLIX MHTErpanos. MHTerpans! Buaa jR(x)dx.

— 00

[ee]
47 .WHTerpansl Buaa '[f(x) ¢~ dx . llemma XKopaaHa.
— o0
48.Jlorapupmnyeckas yHkumsa. Touka norapnMmyeckoro BeTBneHus.
49.CTeneHHas dyHKUUSI C MPOM3BOMbHBIM MoKasaTenem creneHn. Touka anrebpanyeckoro
BETBMEHWUS.
50.Jlorapncmmyeckas nponsBogHas 1 ee CBOMCTBA.
51.Mone mepomopdHbIX dyHKUMIA. MpurpalleHune norapucdoma MepomMopHON OYHKLNUN.
52.MpuHuUmn aprymeHTa.
53.Teopema Pyuie.
54.0cHoBHasi TeopeMa anrebpbl.
55.Teopema N'ypBuUa 0 Hynsix NocnegoBaTeNbHOCTU rONOMOPdHbIX PYHKLMA.
56.MpuHUMN MakcuMmyma Mogyns.



57.Jlemma LWBapua.
58.[ononHeHve k nemme LLBapua.

MpuMepHbIN NepevyeHb NPaKTUYECKUX 3a4aHUN
1. Hanmm  obpas  obnactu D npu oTtobpaxeHun  yHKUMER w=f(z):

2

D= {z:\z\>%, Rez>0}; w=12°,

2. Hantm  ob6pas  obrnactu D npu  oTOGpaxeHuun  dpyHKUMEN w=f(z):

4

D= {z:\z\zz; E<argz<5}; w=12",
8 4

3. MoxeT nu dyHKuma 6biTb AnddepeHUnpyeMON B TONKE Zo U He BbiTb rONOMOPGHON B
aToN Touke? MoxeT N PyHKLMS, ronoMopdHas B 06nacTu, 6biTb CyMMOW ABYX (YHKLUA,
He ronoMopdHbIX B 3Ton obnactun?

4. BbIACHUTb, Kakasi YacTb KOMMIEKCHOW NIIOCKOCTU pacTArMBaeTcs, a kakasi CKMMaeTcs Npuy

oTobpaxeHun wW=e?,

5. BbIACHUTb, kakasi YacTb KOMMMEKCHOM MIOCKOCTU PaCTANMBaETCs, a Kakasi CKMMaeTCsi npu
oTobpaxeHun W=Inz.

6. Ons dyHkumn f (z) =sin Z ykasaTb TOUKM, B KOTOPbIX CyllecTByeT npoussoaHas f'(z), u
HaNTW 3Ty NPOU3BOAHYHO.

7. Bbluucnntb th[ln 3+%‘).

8. Bblumcnutb ctg[%—iln Zj.

1
1
9. Bblumcnutb nHTErpan f ——dt.
o l+it
L1tit
10. Belumcnutb nHterpan j ——dt
o 1-it
11.BblMucnnTb MHTErpan I Ze’dz, roe Y — oTpPEe3oK MpsMOii OT TOUKM ;=1 po Touku
Y

22=|.

12. BbIYMCNTL UHTErpan j cosZdz, roe Y — OTPe30K NPAMON OT TOUKM Z)=T [0 TOUKMN
Y

_T
Zy=7+i.

13.BbluncnnTb nHTErpan I z%coszdz , TAe Y —OTPesoK NPSIMON OT TOUKN Z; =i [0 TOYKM
Y
z,=1.
14.Haiiti Hynn coyHkummn  f (z) =1+ cosz v onpeaennTe NX KPATHOCTH.

ZS

15.HaiiTn KpaTHOCTb HyNst 2o=0 Ans dyHkumn f (z) = Tz
16.MycTb D‘]f (z2)dz=0. Crenyet nu us atoro, 4to  f(z) — aHanMTUYeckasi yHKLWS

b
BHYTPU 3aMKHYTOW KPUBOM 7 ?



sinz
17.Bblamncnutb nHterpan [ﬁ ey dz
l2+i] =1 (z+i)
o0

18.HaifTv paguyc cxopMmocTy cTenenHoro paga . (1+i )"
n=0

0 7 n
19.HaifT pagnyc cxoaUMOCTW CTENEHHOro psiga [fj .
n=0

20. dyHKkumio f (z) = 3% pa3noXmTh MO CTENeHaM pasHoctn Z—3.
z

ZZ

21.dyHkumio  f (z) =— pasnoXxvTb B psig MO CTeneHsM Z W Hantu obnactb
(z +1)
CXOAMMOCTW NOMyYEeHHOro paaa.
22.MoxeT nu pasnoxeHue HekoTopon yHKUMK B pAa JTopaHa no cTeneHsm pasHocTn Z—Z,
copepxarb:
a) KOHEYHOE YMCIIOo crnaraemMbixX ¢ OTpuLaTernbHbLIMU CTEMEHAMU 3TON Pa3HOCTY;
6) KOHEYHOEe YMCOo craraeMbiX C NONOXUTENbHBIMU CTEMEHSIMU 3TON Pas3HOCTW;
B) 6eCcKkOHeYHOe YMCIOo cnaraemMblix C oTpuUaTenbHbIMU CTENEHAMU 3TON Pa3HOCTY;

F) ©eCKkoHEeYHOEe YNCNO crnaraemMbliX C NONOXUTENbHLIMU CTENEHAMU 3TOW pa3HOCTI/I'.7

OnuncaHue TexHonornm npoBeaeHus

Tekywnin KOHTpOnb npefcTaBnseT cobor NpoBepKy ycBOeHus yyebHoro matepuana
TEOPETUHECKOTO N NPaKTUYECKOro Xxapakrepa, perynsipHo OCyLLECTBAEMYIO Ha 3aHATUAX.

TekylMn KOHTpONb NpefHasHa4YeH Ans NpoBepkM Xoda U kavecTBa popMupoBaHus
KOMMEeTeHUMA, CTUMynupoBaHus y4yebHon paboTbl obydvalolMXCs W COBEPLUEHCTBOBAHMSA
METOOUKM OCBOEHUS HOBbIX 3HaHuW. OH obecneynBaeTcs NpPOBEAEHWEM OMNPOCOB MO
TEOPEeTUHECKOMY MaTtepurarny, BbiNOMHEeHWEM MpaKkTUYecknx 3agaHuin.

Mpn TekywleM KOHTPONe YPOBEHb OCBOEHWUS Y4ebHOWM AWCUMMNMUHBI W CTeneHb
CHOPMMPOBAHHOCTM KOMMNETEHLMN OMNpeaensioTca OLEHKaMn «3a4TEHO» W «He3auTeHO».
CucteMaTyHOCTb, OOBEKTUBHOCTB, apryMEeHTUPOBAHHOCTb — IMaBHbIe NMPUHLMMbLI, HA KOTOPbIX
OCHOBaHbI KOHTPOIb M OLEHKa 3HaHWIN 0By4atoLLMXCS.

TpeboBaHWs K BbIMONMHEHNIO 3a4aHWI (LKanbl U KPUTEPUN OLEEHMBAHNSA)
Mpu npoBeaeHNM TeKyLLIEro KOHTPOISA YCNEeBAaeMOCTU UCNOSb3YTCA crieayolme
nokasarenu:
1) 3HaHWe OCHOBHbIX MOHATUI U onpeaeneHnii;
2) yMeHue Ucnonb3oBaTb CTaHAapTHble METOAbI ANS PeLUeHNs TUMOBbLIX 3a4ay;
3) onTMMarnbHOCTb X04a PELUEHUS;
4) noruka nsnoxeHusi, pacCyxaeHun;
5) NpaBUNbHOCTL BbIMNOSIHEHWUS PACYETOB;
6) camoCTOATENBHOCTD BbIBOAOB.

KpuTepuu oueHkn KomnetTeHUmn (pe3ynbTaTtoB 00y4eHUs) Npu TeKyLLen
aTTecTtaumm:

3ay4TeHo: BbINOMHEHNE NPaKTUYeckMX 3aAaHni 1 OTBETLI B XOA€ ONpoca COOTBETCTBYIOT
nepeyncrieHHbIM nokasaTtensm, obyyalolmiica AaeT OTBeThbl Ha AOMNOMHUTENbHbIE BOMPOCHI,
MOXeT OblTb He COBCeM MornHble. [JeMOHCTpUpYeT yMeHue peluatb 3agadv, BO3MOXHO C
HEKOTOPbIMMW OLLMOKaMW.



HesauTeHo: B xofde onpoca oTBeThbl 06y4alollerocsl He COOTBETCTBYIOT HW OOHOMY U3
nepeyvncneHHbIx nokasatenei. OBydvaloWMAics OEMOHCTPUPYeT dparMeHTapHble 3HaHWUsS U
YMEHUS U UX OTCYTCTBUE.

20.2 MNpomexyTo4yHasa aTrecTauus

MpomexyToyHas aTTecTauuss npoBoAUTCA B cooTBeTcTBUM C  [lonoxeHnem o
NPOMEXYTOYHOW aTTecTaumMn obyyallwmxcsa Mo nporpaMMam  BbiCWiero obpa3oBaHus.
MpenHasHavyeHa ons onpegeneHus ypoBHSA OCBOEHUSI BCero obbema y4yebHOM AnCUMNAnHBI U
npoBoauTcst B hopmMe 3a4eTa 1 3K3ameHa.

I'IpomemyTOqHaﬂ aTtrectauma no gucumniimHe ocywecTBndaeTcd ¢ NOMOLWbIO cregyrwnx
OLIEHOYHbIX CpencTB:

MpumepHoOe coaepxaHne 3agaHUN UTOrOBOW KOHTPOJIbHOW paboTbl
1. Haittn o6pa3 obnactu D npu oTobpakeHnn pyHKUmMen w= f (z):

D= {z: 0<Imz<%; Rez>0}; w=e?Z,

2. Hawtun obpas obnactu D npu otobpaxeHun cyHkumen w= f (z) D= {z: O<Rez <%};

w=ctgz.

3. BblumcnuTb nHTErpan I (1+ i— 22)dz , TAe Y— nuHus, coeanHsiowas Toukn 2 =0 n
Y
Z2 =1+21,
a) OTpe30oK NPAMON ;
6) nyra napa6onsl;
B) nomaHasa ZjZ3Zp,rae I3=1.
Moyemy nony4aroTcsi pasHble OTBETHI?
4. BblMUCNUTL MHTErpan I Imzdz, roe V:
Y

a) oTpesok npsmoii oT Toukn Z;=0 po Toukn 7, =1+2i;

6) Ayra napa6onbl y = 2X2 OT TOYKM ;=0 poToukn 7, =1+2i . Mouemy

nony4arTcs pasHble OTBEThI?
5. CyluecTByeT 1 pyHKUMS, aHanUTUYeckas B Todke Z =0 U MPUHUMAOLLAsA B TOYKAX

z :% (n=12,...) sHaderus:
JL11111 11
22 4 4 6 6 2k 2
6 L, 2, 3 456 0 o,
2 3 4 5 6 7 n+1

6. ®yukuma Sin ﬁ nmeeT 6eCKOHEYHY0 NocrenoBaTeNbHOCTL HYMEN, CXOASALLYCS K
Toyke 1, HO TeM He MeHee 3Ta (OYHKUMSA OTfMYHa OT MOCTOsSHHOW. He
NPOTUBOPEYUT NN 3TO TEOPEME E€AUHCTBEHHOCTU?

2i 4+ o

7. BbluMcnutb MHTErpan j >

2i-—0 Z +1

Zsin thZ, t>o0.




%% 7 cos zt
8. BbluncnuTh UHTErpan | —/——=
e (z+1)

MepeyeHb BONPOCOB K 3K3aMeHy
PaclmpeHHas komnnekcHasa nnockocTtb. CTtepeorpaduyeckasn npoekumsi. Coepa Prumana.
JInHenHas yHKLUMSA KOMMNIIEKCHOrO NepeMeHHoro.

PyHkumsa f(z) = % O6pas oKpyXHOCTH |z - zo| = R npu oTobpaxeHun aTon pyHKUMEN.

P W MR

OpobHo-nnHeHas dyHkuus. CTpyKTypa oTobpaXeHus, 3a4aBaeMoro  ApoOHO-NTMHENHON

dyHKUMEN.

5. MNokasaTenbHass @YHKUMA KOMMMEKCHOro nepemMeHHoro. KomnnekcHbin  norapudgm.
OnpepgenexHve n NnpocTenlme CBOMCTBA.

6. TpuroHomeTpuyeckme yHKUMM  KOMMMEKCHOro nepemeHHoro. OnpegeneHns u
npocTelLne CBONCTBA.

7. Tnnepbonuyeckne yHKUMM KOMMMEKCHOro nepemeHHoro. OnpegeneHns u npocrenwine
CBOWNCTBA.

8. OtobpaxxeHne NNocKoCcTM NocpeacTBOM PYHKLUUN €7 .

9. OnddepeHumpyemMocTb YHKLUUIA B CMbICIie KOMMMEKCHOro aHanusa. [lpou3BogHasa u
anddepeHuman. FeomeTpnyecknii CMbICN MOAYNA U apryMeHTa nNpou3BOAHON (PyHKLUN B
TOYKe.

10. Teopema Kowun-PumaHa.

11.Cnepcteuss u3 Teopembl Kowwn-PumaHa. MapmoHudeckue dyHkumn.  ConpshkeHHble
rapMoHUYecKne yHKUMN.

12.WHTerpan OT KOMMMEKCHO3HAYHOW (PYHKLUMN OEeNCTBMTENbHOrO nepemeHHoro. Moaynb
WHTerpana v oueHka Moaynsa nHTerpana.

13.0npegeneHne 1 npocTevne CBOWCTBA MHTerpana oT (YHKUMM  KOMMIIEKCHOrO
NepeMeHHOro no KPUBOW.

14.0ueHka nHTerpana.

15. Annpokcumaumsa nHTerpana uHTerpanbHOn CyMMOMN.

16. Annpokcumaumsa nHTerpana no KpUBow MHTerpanom no fioMaHon.

17.Teopema Kowwu-I'ypca.

18.Teopema Kowwu-I'ypca ana MHOrocssiaHowm obnactu.

19. HesaBUCUMOCTb MHTErpana oT Buaa Nyt UHTErPUPOBAHUS.

20.MepBoobpasHas dyHkuusa. Popmyna HetoToHa-NenbHuua.

21.BbIBOA MHTErpansHom hopmyrel Kowwn.

22.Jlemma o anddepeHUnpoBaHuM UHTErpana no napameTpy.

23.WHTerpanbHble dopmynbl Kowwm Anst npon3BoAHbIX rorioMopdpHor dyHKumn. Cneacreme o
6ecKkoHeYHON andepeHUMPYEMOCTM rONOMOPEHON DYHKLMN.

24, ®opmyna Tennopa.

25.0ueHkM Npon3BoaHbIX ronoMopdHon yHkumMn. HepaseHcTBa Kown.

26.Teopema JlnyBunns.

27.MepBas TeopemMa eANHCTBEHHOCTMU.

28.Hynb dyHKUMK, KpaTHOCTb HynNs. MNpeacTtaBneHne ronoMopdHON OYHKLMN B OKPECTHOCTMU
Hyns.

29.M30n1MpoBaHHOCTb Hynew rofioMopgHON OYHKUNUN.

30.BTopas TeopeMa eaMHCTBEHHOCTU. CneacTaue.

31.MocnepoBatenbHOCTM ronomopdHbIX byHKUMA. [NepBas Teopema Beneplutpacca.

32.Tononorua B npocTpaHcTBe rofiloMmopdHbIX yHKUMI. BTopas Teopema Beneplitpacca.
Teopema MoHTensa (6e3 gokasaTtenbcTea).

33.Psaabl ronomopdHbIx dyHKUMA. NouneHHoe auddepeHupoBaHme N MHTErpMpoBaHue.

34.CteneHHble psagbl. Teopema Abend. PopMynbl Ana KOIPPULMEHTOB.

35.CBOWCTBO Kpyra cXxogMmocTu cTeneHHoro psaa. Popmyna Kowun-Agamapa.



36. PasnoxeHue ronomMopdHon yHKUMK B pag, Tennopa.

37.Papg lopaHa. ®opMynbl 4ns KO3 pULMEHTOB.

38.PasnoxeHune dyHKunn, ronomopdpHbIX B KonbLe, B pag JlopaHa.

39.Oco6ble To4kn. Buabl ocobbix ToYekK.

40.BbiveT yHKUuM B Touke. Teopema Kowum o BbiyeTax.

41. dopmyna JlopaHa.

42.BbluncneHre Bbl4eTa B nontoce. YacTHble cnyvau.

43.TonomopdHOCTb U 0COBEHHOCTN HA GECKOHEYHOCTH.

44.PasnoxeHue B psg JlopaHa B OKpeCTHOCTU N305IMPOBaHHOK 0COBOM TOYKM.
45.Bbl4eT dyHKUMM Ha GeckoHevHocTU. Teopema KoLum 0 NonHoM CymMMe BbIHETOB.

0
46.TpocTenmne Tunbl HECOBCTBEHHBLIX MHTErpanoB. VIHTerpanel Buaa JR(x)dx.

— 0

0
47 .VHTerpansl Buga J.f'(x)eixdx . lemma >KoppaHra.
— 00
48.NNorapudmuyeckas yHKUMa. Touka norapugmmnyeckoro BETBNeHUs.
49.CteneHHas (PyHKUMSA C NPOM3BOSIbHLIM MOKa3aTeneM creneHn. Tovka anrebpanyeckoro
BETBIEHUS.
50.Jlorapugmmnyeckas npoMsBoaHas 1 ee CBOWCTBA.
51.Mone mepomopdHbIX byHKUMIA. [NpupaLleHme norapmdma MepoMopdHON yHKLMK.
52.MpurHuun aprymexTa.
53.Teopema Pywe.
54.0OcHoBHasi Teopema anrebpbi.
55.Teopema N'ypBuLa 0 HynsAX nocneaoBaTenbHOCTU FONIOMOPMHBLIX PYHKLMA.
56. MprHUKUN Makcumyma Moayns.
57.Jlemma LBapua.
58.JononHeHne k nemme LWBapua.

OnvcaHue TexHonoruM NpoBeaeHUs!

MpomMexyTouyHas aTtTecTauus Mo AUCUMNNMHE MpecrnedyeT Ueflb OUeHUTb paboTy
obyyatlolmxcs 33 Kypc, MOMyYeHHble OOy4YalLMMWUCH 3HaHWSl, YMEHUS U  YPOBEHb
NPUOBPETEHHbIX  KOMMETEHUM, WX MPOYHOCTb, pPas3BUTUE TBOPYECKOTO  MbILLIEHMS,
npuoGpeTeHne HaBbLIKOB CAMOCTOSATENbHOW paboTbl, YMEHWE CUHTE3MPOBaTb MOJyYEHHbIE
3HaHWS U MPUMEHSITb UX NMPU PeLLEeHN NPaKTUYECKUX 3aaad.

3avet

MpoBoanuTca Ha nNocrneaHemM NPakTUYEeCKOM 3aHATUN. MIToroBas oLieHKa BbICTaBRAETCs Mo
pesyrnbTaTam BbINOSIHEHWS UTOTOBOWM KOHTPOSbHONM paboThl M MOCELLAEMOCTY 3aHSATUIA.

TpeboBaHuWs K BbIMOJIHEHUIO 3a4aHWUiA (LLKanbl U KpUTEPUN OLIEHUBaHWS)

Mpy npoBedeHWM MPOMEXYTOYHOM aTTecTauMm B (opMe 3ayeTa UCMONb3YHTCA
cregylolime nokasarenu:

1)yMmeH1e NpUMeHsITb CTaHAapTHbIe MEeTOAbl ANs PeLLeHNsl TUNOBLIX 3a4au;

2) onTMManbHOCTb X04a peLleHus;

3) NpaBUMbHOCTL BbINOMHEHWS PACHETOB;

4) noceLaemMocTb NPaKTUYECKUX 3aHATUSIX.

LLikana oueHnBaHuA:

3a4TeHo: BbINONHEHWE 3aaHUn KOHTPONbHON PaboTbl COOTBETCTBYIOT NEPEYNUCIIEHHBIM
nokasatensiMm. bonee NonoBuHbI 3aA4aHNI KOHTPONbLHOW PaboThl BeINOMNHEHbI BepHO. OTCyTCTBUE
He Oonee, YeM Ha ABYX MPaKTUYECKUX 3aHATUAX 6e3 yBaXMTenbHON NpuymHbl. 3a Kaxable ABa
NPONyLEHHbIX 3aHATUA ANS NonyyYyeHus 3adyeta TpebyeTcs AOMNOMHUTENbHO pewWwuTb OOHY
NPaKTUYECKyo 3aadvy U3 NepeYHs.



He3ayTeHo: MeHee MONOBUHbLI 3aaHWI KOHTPOMbHOM paboTbl peLleHbl BEPHO, Hannyne
6onee ABYX NPOMYCKOB NPaKTUYECKNX 3aHATUIA 6e3 yBaXXUTENbHON NPUYUHBI.

Ok3amMeH

MpoBoauTcs B hopme cobecenoBanusi ¢ npenogasatenemM. ObyyatoLmncs nonyyaeT asa
TEopeTUYEeCKMX BONPOCa Ha 3HaAHUE MOHATUI 1 onpeaeneHunii, PopMynUPOBOK U JoKa3aTeNbCTB
yTBEPXKOEHUA W 3ajadvy M3 MNepeyHs npakTudeckux 3agaHui. [lo pesynbTatam oTBeTa
BbICTaBNSAETCH OLEHKa No NATMbannbHOM LWkane.

Bpems noarotoBku kK OTBETY HE [OSMKHO NPEBbILLATL OAHONO aCTPOHOMMUYECKOTo Yaca. [pu
HeobxoOMMOCTH, B XOo4e OTBeTa npenofaBaTenb MOXET 3adaBaTb YTOYHSIIOWME WU
AOMNONHUTENbHbIE BOMPOCHI.

Mpy npoBegeHUM NPOMEXYTOYHON aTTecTauMn B OpPME 3K3aMeHa WCMorb3yHTcs
criefylolime nokasarenu:
1)3HaHuWe yyebHoro matepuana v BnageHvue NoHATUNHBLIM annapaToM KOMMIIEKCHOTo aHanmaa;
2) norvika usnoxeHus
3) KOPPEKTHOCTb POPMYNNPOBOK U AOKA3ATENLCTB YTBEPXKAEHWUIN U TEOPEM;
4) ymeHue cBA3bIBaTb TEOPUIO C NPaKTUKOW;
5) ymeHne nnnioctTpupoBaTe OTBET NpuMepamu, paktaMmm, AaHHBIMU HAaYYHbIX NCCEeA0BaHNN;
6) yMeHve NpuMeHsATb hopMyrbl, peLllaTte 3agadu.

CooTHoLLEHME Noka3aTenen, KpUTepueB U LKanbl OLueHnBaHUA pe3ynbTaToB 06yquV|ﬂ.

YpoBeHb
Kputepun oueHmBaHus cchopmupoBa LLikana oueHok
HHOCTU
KOMMNeTEHLUUN
OGyvatowmincs B MOMHOW Mepe BrnageeT MOHATUIHBLIM | [OBbILLEHHbI OTtnnyHo
annapaToM AaHHON 06nacTn KOMMIEKCHOrO aHann3a, KOPPeKTHO | 11 ypoBeHb
dopmynupyeT U [OoKasblBaeT  yTBepXAeHWs,  crocobeH
UNMIOCTPMpOBaTb  OTBET Npumepamu, dakTamu, AaHHbIMK
Hay4HbIX UCCNEAOBaHNN, MPUMEHSTb TEOPETUYECKUE 3HAHNS ANS
pelleHns npakTuyeckux 3agady B 06nactm KOMMMEKCHOro
aHanusa
OTtBeT oby4yatollerocs He COOTBETCTBYET OAHOMY (OBYM) w3 Ba3zoBbin XopoLo
nepeyYncrieHHbIX MokasaTtenew, HO CTyAeHT AaeT npaBwrbHble YPOBEHb
OTBETbI Ha AOMNONHUTESbHBIE BOMPOChI.
OTBeT 0b6y4atoLerocs He COOTBETCTBYET NtoGbIM AByM(Tpem) u3 | MoporoBsblii YposneTtsopu-
nepeyYuncrieHHbIX nokasaTenen, obyyalowmincs AaeT HemnorHble YPOBEHb TenbHO
OTBETbl Ha [JOMOMHUTENbHbIE BOMPOCHI.  [leMOHCTpupyeT
YacCTWYHble 3HAHWA, UMM MMeeT He MOoMHoe npeacTaBneHun
MOHATUIA KOMMMEKCHOro aHanusa, [AOMnycKaeT CyLeCTBEeHHble
OLINGKM B peLueHun 3agay
OTBeT obyvatoLlerocsi He COOTBETCTBYET MOObIM(YETHIPEM 1 - HeypoBnet-
bonee w3 nepeuncrneHHblx nokasatenen. Obydarowmics BOPUTENbHO
[EMOHCTPYPYeT  OTpbIBOYHbIE,  dparMeHTapHble  3HaHUS,
gonyckaet rpybble owmnbk1, He yMeeT peluaTb 3a4auv.

20.3 ®oHA OUeHOYHbIX cpeacTB CchOpPMUPOBAHHOCTU
pekoMeHayeMbI AnA NpoBeAeHUA AUarHoCTU4YecCKnx pabort

KoMneTeHuUn CTYyAEeHTOB,

1) TectoBble 3agaHus
- 3agaHnsa 3aKpbITOro TUNa - CpedHUi YPOBEHb CMOXHOCTU




3
KOpHﬂMM YpaBHEHUA X +36x HaA noJjieM KOMNNEeKCHbIX Yncen ABndarTca ...

6 -
2) —6; 4
Uucno i paBHO
1) -i;  2) -1 3)i; 4) 1.

4

MHuMas yacTb yacTHoro 1+1 pasHa

1) -2; 2) -4, 3) 2; 4) 4.

Ecnu dyHkums w(z) =u(x, y) +Vv(x, y) ronomopdgHa B 06nactv KOMNNEKCHoM nnockoctu. Torga eé
npon3BoaHas BbluMcnsieTcs no opmyne

1) ou 0

ov . [ D o6aeneno npumeuanme ([M1]):

W@)=2 i 2) W(@)=2-is

ov
ay}’

u
—i )
OX oy S ’[AoGaBneHo npumeuanue ([M2]):

[Ao&aaneno npumeuanue ([M3]):

(| G S |

Kakne dyHkuun gudpdepeHumpyemMbl B CMbICIIE KOMMAEKCHOIO aHanm3a Ha Bcew KOMMNIeKCHOM
NnoCKoCTH

sinz

- 3agaHns OTKPbITOro TMna (KOpOTKUN OTBET)

DyHKUMA ABNAETCA ronomMopgHOM B TOUKE TOrA4a v TOMNbKO Toraa, Korga B 9TOM ToYke
BbINOSIHEHbI YCIOBUS ... .

1 dz
HanuwwuTe nponyLlieHHoe yncno —[ﬁ—:
2riv z-a



Test8

1 dz
HanuwwuTe nponyuieHHoe Yncno 70-]7

27 (z-a)y
OtBeT: 0
Test9
BbiueT B nito6Gon ToUke ronoMopdHOM OYHKLMM paBeH ... (HanuwwmnTe YUCro).
OtBeT: 0
Test10

Ona beHKLl,VIVI KOMMNJIEKCHOIro nepemMeHHoOro MoryT cyLiecTsoBaTb Tpu Buaa 0COoDbbIX TOYEK:
yCTpaHnmasa ocobasi Touka, ... 1 CyweCTBeHHO ocobas Toyka. Hannwwurte nponyweHHoe CNoBOo.

OTBeT: nontc
BepHble 0TBeTbI BbigeneHbl LBETOM.

TpeboBaHWs K BbIMONHEHUIO 3a0aHWUIA, LWKanbl U KpUTepUn OLeHUBaHNSA
1) TecToBble 3agaHus.

- 3ajlaHusi 3aKpbITOro TUNa — CpeaHWUii YPOBEHb CMOXHOCTU (BbIGOP OAHOrO BapuaHTa oTBeTa,

BEPHO/HEBEPHO):

e 1 6ann — yka3aH BepHbIN OTBET;
¢ 0 6annoB — ykasaH HEBEPHbIN OTBET.

- 3agaHus 3aKpbITOro TUNa - CPEAHUA YPOBEHb CIIOXHOCTW (MHOXECTBEHHbIV BbIGOD):

e 2 6anna — yka3aHbl BCE BEpPHble OTBEThI;

e 32 Kaxablii BEPHbIA OTBET cTaBuTcs 1 6ann, npu 3TOM 3a Kaxabl HEBEPHLIN OTBET
BbluuTaeTca 1 6ann;

e 0 6annoB — He BbIGPAHO HW OHOrO BEPHOro OTBETA.

- 3agaHns 3akpbITOro TMna (Ha COOTBETCTBUE):

e 2 6anna— Bce COOTBETCTBUS OnpeaesieHbl BepHO;

e 3a KaxOoe BepHOe COMOCTaBMEHWe CTaBUTCA KonuyecTBo 6annoe, paBHoOe
MakcumarnbHomy (2 Ganna), AeneHHOMY Ha KONIMYecTBO Mpefnaraemblx B BONpoce
COMOCTaBMEHWIA;

« 0 6annoBs — HY OOHO COMOCTaBNEHNE HE BbIGPAHO BEPHO.

- 3agaHns OTKpbITOro TMna (KOpOTKUA OTBET):

e 2 6anna — ykasaH BepHbIii OTBET;
e 0 6annoB — ykasaH HEBEPHbIN OTBET.






