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Ca CemeHoB E.M.
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PABOYASA NMPOrPAMMA YYEBHOM OUCLUUNIUHDbI
B1.0.16 KoMnnekcHbIX aHanu3

1. Koa n HaumeHoBaHue HanpasneHusa: 02.03.01 MaTtemaTuka 1 KOMMNbIOTEPHbIE HAYKN
2. Mpodunb: MaTemaTnyeckne MeToabl U KOMMbIOTEPHbLIE TEXHOOMMU B €CTECTBO3HAHUN,
9KOHOMWKE 1 yNpaBrieHuun.

3. Ksanudmkaumsa BbinyckHuka: bakanasp.

4. dopma oby4yeHua: O4yHas

5. Kacbegpa, oTBevarwas 3a peanusaumio aucumnnuibl: Kadeapa teopun goyHKUMA N
reomeTpun

6. CocTtaBuTENnU NporpamMmbi:
LLlabpos C.A. — goktop u3.-mMaT. HayK, Nnpodeccop;
CreHioxuH J1.B. — kaHanoaTt douns.-MaT. HayK, OOLEHT.

7. PexomeHgoBaHa: HayyHo-meTogndeckum CoBeTOM MatemaTmyeckoro dakynoreTa
npoTtokon Ne 0500-03 ot 28.03.2024 .

8. YuebHbIn roa: 2025/2026 CewmecTp: 4



9.llenu n 3apaum y4eO6HON ANCLUUNIIUHDI:

Llensmu oceoeHusi y4ebHoU OucuurniuHbl S6811sF0MCS.

- byHOamMeHTanbHas NoAroToBka CTyAeHTOB B 06nacTtn teopun OYHKLMI KOMMNIIEKCHOMO
NepeMeHHOro;

- OBfiafeHMe KnaccuMyeckuM MaTtemaTMyeckum annapatoMm Ans  ganbHewnwero
NUCNONMb30BaHMA B MPUMOXKEHUAX W ONS  U3YYEeHUA Takux AOUCLMNIIMH  KaK  ypaBHEHMUS
MaTtemaTnyeckon puankn, OyHKLUMOHaNbHbIN aHanua, cneumanbHble pasgens! anrebpanyeckon
Tononornn, O6GbIKHOBEHHbIE A dEpPEHUManbHble  ypaBHEHUS, Teopus BEpPOSTHOCTEWN,
BblYMCIIUTENBbHAA MaTemaTuka, NpuknagHole OMCUMNAKUHBIL (TMOPO- U aspoMexaHuka, Teopus
YyNpyrocTun, Teopns aBTOMaTUYECKOro perynmpoBaHms).

3adayu y4ebHoOU OuUCUUMNIUHBI:

- U3y4eHNe OCHOBHbIX MOHATUM, onpegeneHumn " Teopem Teopum
JYHKUMIA KOMMIEKCHOrOo NepeMeHHOoro;
- OBNnageHne HaBblkaMn  NPUMEHEHNA MeTo40B TOKM ana  peweHna

MaTemMaTn4ecCKkmnx m cbmamqecmx 3adad.

10. MecTo yyebHOM ancuunnuHbl B cTpykType OMNOI:

YyebHasa gucumnnnHa KomMmnnekcHbIn aHanma OoTHOCUTCS K obasaTtenbHon yYactn bnoka 1.
OucumnnuHa «KomnnekcHbln aHanuad» 6asvpyeTcsi Ha 3HaHUSAX, MOSMyYEHHbIX B pamKax
LWKONbHOro Kypca «MatemaTuka» unm cCOoTBETCTBYHOLLMX MaTeMaTUYECKNX ANCUNNIINH CpeaHero
npodeccuoHanbHoro o0bpas3oBaHUs, WCMONb3YHOLWMUX COOTBETCTBYHOLME KONMMYECTBEHHbIE
MeTObl, a TakKe KypCoB MatemMaTU4YecKoro aHanmsa u fiormku.

MpunobpeTeHHble B pe3ynbTaTe 0Oy4YyeHUs 3HaHUS, YMEHUS U HaBbIKK ABNAETCA
OCHOBaHMEM ANSA YCNELWHOro N3y4deHus Kak ganbHenwmnx 6a3oBbiX KypcoB — OYHKLMOHANbHOMO
aHanusa, guddepeHumnanbHbIX YpaBHEHNN, TEOPUM BEPOSTHOCTEN, TakK U cneumnanbHbIX KypCcoB,
a Tak ke MoryT ObITb NOME3Hbl B Hay4YHO-MUCCregoBaTeNbCKOM paboTe.

11. MnaHupyemMble pe3ynbTaTbl 00y4YeHUsi MO AucuUnNnuHe/Moaynio (3HaHUA, yYMeHwus,
HaBbIKW), COOTHECEHHbIe C NNaHUPYeMbIMU pe3ynbTaTaMM OCBOEHUsi 06pa3oBaTeNibHOMN
nporpaMmmbl (KOMNETEHLUMSAMU) U UHAUKATOPaMU UX OOCTUXKEHUNA:

Kog HasBaHue Kog(bl) WNHankaTop(bl) MnaHnpyemsble
KOMNeTeHUnn pesynbTatbl 06y4YeHus
CnocobeH OriK-1.1. | Obnapaet 0a3oBbiMK | 3HaTh:
KOHCYNbTMPOBAaTb n 3HaHUAMN, - GasoBble MNOHATMA WU
ncnonb3oBaTb nony4eHHbIMU B obnactu | onpegenexHus,
dyHOaMeHTanbHble MaTemMaTU4eckux u (Mnu) | Nony4YeHHole B obnactu
3HaHNA B obnactu €CTEeCTBEHHbIX HayK mMaTemaTnyecknx u (1nwm)
MaTemMaTU4ecKoro €CTEeCTBEHHbIX HayK.
aHanmsa, KOMMEKCHOro
n dyHKkumoHanbHoro | OMNK-1.2. | YmeeT MCcnonb3oBaTtb | YMeTb:
aHanusa, anrebpebl, 0as3oBble 3HaHUA B | - ucnonb3oBaTb Oa3oBble
aHannTNU4eckom obnactu 3HaHuS B obnactu
OlK-1. | reomeTpun, MaTemMaTU4eckux u (Mnu) | MateMmatmyeckux u (Mnu)
AnddepeHumansHom €CTECTBEHHbIX HayK B | eCTECTBEHHbIX Hayk B
reoMeTpum 1 TOMoNornuy, npodeccnoHarnbHom npodeccnoHarnbHom
AanddepeHumnanbHbIX OEATENbHOCTN. OEeATeNnbHOCTH.
YypaBHEHUIA, [OUCKPETHON
MaTtemMaTuKu n | OMNK-1.3. | Mmeet HaBblikn BbibOpa | BnageTb HaBblKamMu
MaTeEMaTUYECKOWN JTOTUKM, MEeTOO0B peLleHus 3agad | Bbibopa MeToa0B
TEeopun  BEPOSATHOCTEWN, npodeccroHanbHom peleHuns 3agav
MaTemMaTn4eCKomn 0eAaTenbHOCTM Ha OCHOBE | NpodeccnoHanbHom
CTaTUCTMKN N CryYanHbIX TEOPETUYECKNX 3HAHWIA.




NPOLECCOB, YUCIEHHbIX OEeATENbHOCTU HA OCHOBE
MEeTOAO0B, TEOPETUYECKON TeopeTUyYecKux 3HaHuN.
MEeXaHWUKn B
npogeccmnoHasnbHon
AeATeNbHOCTH
12. Oo6bem ANCUUNMNHBI B 3a4YeTHbIX eanHuuax/yac. —
6/ 216.
Pdopma NpOMEXYTOHYHOM aTTeCTaUuumn - 3a4eT, IK3aMEH.
13. TpyaoeMKocTb NO BMAaM y4ebHon paboTbl
TpynoemkocTb
Bua y4ebHoil paboTl Bcero Mo cemecTpam
4 cemecTp
AyOouTOpPHbIE 3aHATUS 102 102
nekunun 34 34
B TOM Yucne: npakTnyeckme 68 68
nabopaTopHbie
CamocTosTensHasa paborta 78 78
B TOM 4ncne: KypcoBas pabora (Npoekr)
dopma NpoMeXyTOYHOM aTTecTaumm -
36 36
3ayem, sk3ameH — 36 yac.
NToro: 216 216

13.1. CopepxaHme AUCLMUNIIUHLI

Ne Peanusauns
n/n HaumeHoBaHue pasgena
ONCUUNNNUHBI C
pasgena CopepxaHuve pasgena gucumninHbl MOMOLLbIO
AxCUMNIIHBI OHnamnH-Kypca,
QYMK
1. Nekunn
1.1 KomnrnekcHble KomnriekcHble Yncna, KoMniekcHasi MiocKoCTb; Moaynb 1 | https://edu.vsu.r
yucna. apryMeHT KOMMSEKCHOro Y1cna, Ux CBOMCTBA; YMUCIOBbIE u/course/view.p
KomnnekcHas nocregoBaTenibHOCTU U UX Npeaenbl, paabl; hp?id=6790,
NMOCKOCTb. cTepeorpaduyeckasi Npoekuus, ee CBONCTBA; cdepa https://edu.vsu.r
PumaHa, paclumpeHHasi KoOMMreKkCcHasi MioCKOCTb; u/course/view.p
MHOXeCTBa Ha M0CKOCTU, 0611acTu U KpMBbIE. hp?id=15695
1.2 DyYHKLMN @PYHKUMN KOMMNEKCHOIO NEPEMEHHOIO; Nnpeaen QyHKLMK; https://edu.vsu.r
KOMIMIEKCHOro HenpepbIBHOCTb, MOAYIb HEMPEPLIBHOCTY; u/course/view.p
nepeMeHHoro n | audepeHunpyemMocTb Mo KOMMNEKCHOMY nepeMeHHoMy, | hp?id=6790,
oTobpaxeHus ycnosus Kowmn-PumaHa; aHanutuyeckas yHKUUS; https://edu.vsu.r
MHOXECTB. reoMeTpUYECKUIA CMbICI aprymeHTa u Moayns u/courselview.p
NPOV3BOAHON; NOHATME O KOHPOPMHOM OTOBPAXEHUM. hp?id=15695
1.3 OnemeHTapHble | Llenas nuHenHasa n opobHO-NUHenHas yHKUMU, nx https://edu.vsu.r
DYHKLMN. cBOWCTBa, 06LWMin BUA OPOBHO-NMHENHOIO OTOBpaXKeHWs u/course/view.p
Kpyra Ha ce6s 1 BepxHen nonynnockoCTh Ha Kpyr; hp?id=6790,
9KCMOHEeHTa 1 norapugm, cteneHb C NPOU3BOSIbHbLIM https://edu.vsu.r
nokasartenem; NoOHATUE O PUMaHOBOW NOBEPXHOCTU Ha u/course/view.p
npumepax norapumMmyeckon n obLen cTeneHHom hp?id=15695
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dyHKUMI; DyHKUMA KYKOBCKOro; TPUrOHOMETPUYECKME U
rmnepbonuyeckme yHKUNN.

1.4 WHTerpan no WHTerpan no KOMNneKkCHoMy nepemMeHHoOMY, ero https://edu.vsu.r
KOMMJIEKCHOMY npocTenLne CBONCTBA, CBA3b C KPUBOSIMHENHBIMMN u/courselview.p
nepemMeHHoOMy. nHTerpanamm 1-ro u 2-ro poga; ceegeHue K unterpany no | hp?id=6790,

AENCTBUTENBHOMY NepeMeHHOMY; NnepBoobpasHas https://edu.vsu.r
dyHKUMA, popmyna HetoToHa-JlenbHuua; nepexoa K u/course/view.p
npegeny nod 3HakoM UHTerpana; nHTerpanoHas teopema | hp?id=15695
Koww.

15 Wuterpan Koww. | MHTerpanbHasa oopmyna Kowwm; 6eckoHeyHas https://edu.vsu.r
AnddepeHUnpyeEMOCTb aHaANUTUYECKNX ADYHKLMN, u/course/view.p
dopmynbl Kowu gnsa npomseogHbix; Teopema Mopepbi. hp?id=6790,

https://edu.vsu.r
u/coursel/view.p
hp?id=15695

1.6 MocnepoBatenb | MNMocnegoBaTenbHOCTM U psaabl aHaNUTUYeCKUX pyHkumn B | https://edu.vsu.r
HOCTW U psiabl obnacTtu: TeopeMa BeweplLuTtpacca; cTeneHHble psaabl; u/course/view.p
aHanutndecknx | Teopema Abens, dopmyna Kown-Agamapa; pasnoxenne | hp?id=6790,
DYHKLMNA. aHanuTn4eckon yHKUMN B CTENEHHOW psid, https://edu.vsu.r

€[MHCTBEHHOCTb pasnoXeHus; HepaBeHcTBO Kowwn ans u/coursel/view.p
KO3hULMEHTOB CTENEHHOIO psaa; OeNCTBUS CO hp?id=15695
CTENEeHHbIMY psagamu.

1.7 Teopema Hynun aHanntnyeckon yHKUMK, NOPSIAOK HYNS; Teopema https://edu.vsu.r
€[MHCTBEHHOCTM | €4MHCTBEHHOCTM ANS aHanUTUYeCKnx yHKUMIA; NpuHUMn | u/course/view.p
N NpUHUMN MakcMMmyma moayns u nemma Leapua. hp?id=6790,
MakcMMmyma https://edu.vsu.r
Moaynsi. u/course/view.p

hp?id=15695

1.8 Papg IlopaHa. Papg JlopaHa, o6nacTtb ero CxoanmMocTu; pasroXeHne https://edu.vsu.r
aHanuTtndeckon dyHkummn B pag JlopaHa, eAMHCTBEHHOCTb | u/courselview.p
pasnoxeHus; HepaseHcTBa Kowwn ona koadhpuumeHTos; hp?id=6790,
Teopema JInyBmunna n Teopema o6 yctpaHumon ocobowm https://edu.vsu.r
TOYKe. u/course/view.p

hp?id=15695

1.9 U3onuposaHHble | Knaccudukauunsa n3onmpoBaHHbIX 0COObIX TOYEK https://edu.vsu.r
ocobble TOUKK O[IHO3HAYHOro xapakTepa no NoBedeHno PyHKUUN 1 pagy | u/coursel/view.p
OJHO3HAa4yHOro JlopaHa; nontoc, nopsaoK Nontca; cywecTtBeHHo ocobas hp?id=6790,
xapakrtepa. Touka, Teopema Coxoukoro-Beneplitpacca, NOHATUE O https://edu.vsu.r

TeopeMe [Nnkapa; 6ecKkoHeYHO yaaneHHas To4vka Kak u/course/view.p
ocobas. hp?id=15695

1.10 | BblyeThl, OnpeneneHune BbiveTa, Teopembl Kowin o BblveTax, https://edu.vsu.r
NPUHLMN BblYNCINEHNSI BbIMETOB; NPUMEHEHMNS BbIYETOB; u/course/view.p
aprymeHTa. norapnmMmnyecknin Bbl4eT, NMPUHLMM apryMeHTa; Teopema | hp?id=6790,

Pywe n Teopema Nypsuua. https://edu.vsu.r
u/course/view.p
hp?id=15695

2. MpakTnyeckue 3aHATUA

2.1 KomnnekcHble KomMnnekcHble ymcna, KoMnaekcHas nnockocTb; Moaynb 1 | https://edu.vsu.r
yucna. aprymMmeHT KOMMJIEKCHOro Yncrna, Ux CBOUCTBA; YNCIIOBbIE u/course/view.p
KomnnekcHas nocriegoBaTeribHOCTU U UX NMpeaesibl, paabl; hp?id=6790,
NNOCKOCTb. cTepeorpaduyeckas Npoekuns, ee CBOMCTBaA; cdepa https://edu.vsu.r

PumaHa, paclumpeHHas KOMMNIeKCHas NiioCKoCTb; u/course/view.p

MHOXECTBa Ha MIOCKOCTU, 061acTu U KpUBbLIE. hp?id=15695

2.2 DYHKLMN @PYHKUMN KOMMNEKCHOIO NepPEMEHHOrO; npeaen QyHKLMK; https://edu.vsu.r
KOMMMEKCHOro HenpepbIBHOCTb, MOAYIb HEMNPEPLIBHOCTY; u/course/view.p

nepeMeHHoro u

anddepeHUnpyeMocTb MO KOMIMIEKCHOMY NepeMeHHOMY,
ycrosus Kowun-PumaHa; aHanutnyeckas dyHKUmMS,

hp?id=6790,
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oTobpaxeHus

reoMeTpUYECKUA CMbICIT apryMeHTa U MOAyns

https://edu.vsu.r

MHOXECTB. NPOM3BOAHOW; NOHATME O KOHPOPMHOM OTOBpPaKEHUM. u/course/view.p
hp?id=15695

2.3 OnemeHTapHble | Llenast nnHenHast u gpobHo-nnHenHas oyHKUNN, NX https://edu.vsu.r
DYHKLMN. cBoucTBa, obLwmin B1a opoBHO-NMHENHOIO OTOBpaXKeHWs u/course/view.p

Kpyra Ha cebsa 1 BepxHen nonynnockoCTn Ha Kpyr; hp?id=6790,
3KCMOHEHTa U norapudm, cTeneHb ¢ NPOU3BOSIbHbLIM https://edu.vsu.r
nokasaTtesiem; NOHATNE O PUMAHOBOW MOBEPXHOCTU Ha u/course/view.p
npumMmepax norapmmMmyeckomn n obLen cteneHHon hp?id=15695
dyHKUMI; PyHKUNSA YKYKOBCKOro; TPUroHOMETpUYecKme U

rmnepbonuyeckme yHKUMW.

2.4 WHTerpan no WHTerpan no KOMMnnekCHOMy NepeMeHHOMY, ero https://edu.vsu.r
KOMIMIEKCHOMY npocTenLine CBONCTBA, CBA3b C KPUBONNHENHBIMMN u/course/view.p
nepeMeHHoMy. nHTerpanamu 1-ro u 2-ro poaa; csegeHue K unterpany no | hp?id=6790,

AencTBUTENbHOMY NEepeMeHHOMY; nepBoobpasHas https://edu.vsu.r
dyHKUMA, popmyna HetoToHa-JlenbHuua; nepexoa K u/course/view.p
npegeny nog 3HakoMm UHTerpana; nHTerpanbHasa teopema | hp?id=15695
Kowwmn.

2.5 WHterpan Kown. | MHTerpanbHasa dopmyna Kowwn; 6eckoHeqHas https://edu.vsu.r
anddepeHUnpyeMoCcTb aHaNUTUYECKNX YHKL N, u/course/view.p
dopmynbl Ko gnga npomsBogHbix; Teopema Mopepbl. hp?id=6790,

https://edu.vsu.r
u/courselview.p
hp?id=15695

2.6 MocnepoBatenb | MNMocnegoBaTenbHOCTU U psadbl aHaNUTUYecknx pyHkumn B | https://edu.vsu.r
HOCTM 1 psaabl obnacTtu: Teopema BenepLutpacca; cTeneHHble paapl; u/courselview.p
aHanuTudeckux | Teopema Abens, dopmyna Kowun-Agamapa; pasnoxenne | hp?id=6790,
DYHKLMNA. aHanuTnyeckom yHKUMN B CTENEHHOW psA, https://edu.vsu.r

€ONHCTBEHHOCTb pa3noXeHus; HepaBeHCTBO Kowwim ans u/courselview.p
KO3 ULMEHTOB CTENEHHOIO psaa; OeNCTBUS CO hp?id=15695
CTENEeHHbIMY psagamMu.

2.7 Psag JlopaHa. Papn JlopaHa, o6nacTtb ero CxoanMocTy; pasroXeHne https://edu.vsu.r
aHanutnyeckon yHkumMn B pag JlopaHa, eAMHCTBEHHOCTbL | u/course/view.p
pasnoxeHus; HepaseHcTBa Kowwn ona koadpuumeHTos; hp?id=6790,
Teopema Jlnysunns n teopema 06 yctpaHnmon ocobown https://edu.vsu.r
TOYKe. u/course/view.p

hp?id=15695

2.8 U3onuposaHHble | Knaccudukaumnsa n3onupoBaHHbIX 0COObLIX TOYEK https://edu.vsu.r
ocobble TOUKK O[IHO3HAYHOro xapakTepa no NoBeAeHno PYHKUUN 1 pagy | u/coursel/view.p
OJHO3HAaYyHOro JlopaHa; nontoc, nopsaoK Nontca; cywecTtBeHHO ocobas hp?id=6790,
xapakrepa. Touka, Teopema Coxoukoro-Beneplitpacca, NOHATUE O https://edu.vsu.r

Teopeme [Nnkapa; 6ecKkoHeYHO yaaneHHasa Touka Kak u/course/view.p
ocobas. hp?id=15695

2.9 BblyeThl, Onpegenexne BblveTa, Teopembl Kowm o BblveTax, https://edu.vsu.r
npUHLUMN BblYMCINEHNS BbIYETOB; MPUMEHEHNS BbIYETOB; u/course/view.p
aprymeHra. norapugmMuyeckuin Bel4eT, NPUHLUUN apryMmeHTa; Teopema | hp?id=6790,

Pywe v Teopema Nypsuua. https://edu.vsu.r
u/coursel/view.p
hp?id=15695

2.10 | Teopema Hynu aHanutnyeckon pyHKUMK, NOPAOOK HYNS; https://edu.vsu.r
€OVHCTBEHHOCTU | Teopema eAUHCTBEHHOCTU AN aHannMTUYeCKnX u/course/view.p
W NpUHLMN PYHKLWIA; NPUHLMI MakCUMyMa MOAyns U nemMa hp?id=6790,
Makcumyma LWsapua. https://edu.vsu.r
Moayns. u/course/view.p

hp?id=15695

2.11 | OTobpaxeHuns MpMHUMN OTKPLITOCTM M NPUHLMM 06nacTu; Teopema o https://edu.vsu.r
nocpeacTsom nokanbHoM obpalleHnn; OAHONUCTHbIE (PYHKLMK, u/course/view.p

KpUTepuin nokanbHOM 0QHONNCTHOCTU U KpUTEPUN

hp?id=6790,
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aHannTU4eCcknx | KOH(OPMHOCTM B TOUKE, 4OCTAaTOYHOE YCrOBME https://edu.vsu.r
dYHKUNA. OOHONUCTHOCTM (06PaTHBIN NPUHLMMN COOTBETCTBUS u/course/view.p
rpaHuy); ApO6HO-NTMHENHOCTb OOHONMMUCTHBIX KOHPOPMHBIX | hp?id=15695
oTobpaxkeHn KpyroBbix obriacten apyr Ha gpyra;
Teopema PumaHa (6e3 gokasaTenncrea) 1 NOHATUE O
COOTBETCTBMM rpaHunL, Npu KOHGPOPMHOM OTOBPaKEHMM.
2.12 | AHanuTuyeckoe | AHanuTuyeckoe NPoJoSPKEHME Mo Lenu 1 rno KpuBom; https://edu.vsu.r
NpOOOIDKEHME. nonHas aHanuTudeckas OyHKUNA B CMbICe u/courselview.p
Benepuitpacca, ee pymaHoBa NOBEPXHOCTb N 0CODLIE hp?id=6790,
TOYKN; TEOPEMA O MOHOAPOMUU; aHaNUTUYECKoe https://edu.vsu.r
NpOOOIHKEHNE Yepes rpaHnLy obnactu, npuHUmn u/course/view.p
cummeTpun. Llenble n mepomopdHbie yHKUMK: Lenble hp?id=15695
YHKLMN, NX NOPAJOK 1 TUN; Npon3BeaeHne
BenepLutpacca; MepoMopdHble YHKLNKN; OYHKLNN,
MepPOMOpPHbIE B pacLUMPEHHON NITOCKOCTW.
2.13 | N apmoHuyeckue | MapmMoHUYecKkne (PyHKLMKU Ha NNOCKOCTU, UX CBA3b C https://edu.vsu.r
dYyHKLMM. aHanuTU4eckumMm yHKUMsaMU; 6eckoHevHas u/course/view.p

AnddepeHUMpPyeEMOCTb rAPMOHNYECKUX PYHKLNRA;
aHaNUTUYHOCTb KOMMIIEKCHO COMPSPKEHHOrO rpagueHTa;
Teopema O cpeHeM, TeopemMa e4UHCTBEHHOCTU U

hp?id=6790,
https://edu.vsu.r
u/course/view.p

NPUHUUN MaKCMMyMa-MUHUMYMa; MHBAapUaHTHOCTb hp?id=15695
rapMOHWUYHOCTU NPU rofIOMOPdHON 3aMEHE NEPEMEHHBIX;
Teopema JInyBmnnna n Teopema XapHaka o6 ycTpaHumom
ocobon Touke; nHterpansl NyaccoHa n LWWBapua;
pasnoXeHue rapMOHNYECKNX (DYHKLUMI B pAabl, CBA3b C
TPUroHOMETpUYECKUMN paaamu; 3agada dupuxne,
NpMMeHeHne KOHOPMHbIX OTOBpaXkeHnn ansa ee
pelleHns; rmapoMexaHmn4yeckoe NCTonKoBaHne
rapMOHNYECKMX U aHaNUTUYECKUX PYHKLNA.
13.2. Tembl (pa3aenbl) AUCUUNIIUHBI U BUAbI 3aHATUNX
Buabl 3aHaTui (Yacos)
Ne HaunmeHoBaHWe pasgena
MpakTuuec | JNlabopaTto [CamocTtosTen
n/n OVCUMMINHBI JNekuumn Bcero
Kkue pHble  |bHas paboTa
1 KomnnekcHsble Yncna. KomnnekcHas
6 8 - 6 20
NOCKOCTb
2 PYHKUMM KOMMIEKCHOro
nepemMeHHoro n otobpaxeHue 6 8 - 6 20
MHOXeCTB
3 OnemeHTapHble YHKUMM 4 6 - 6 16
4 WHTerpan no komnnekcHomy 2 4 3 6 12
nepeMeHHOMY.
5 WHTerpan Kown. 2 4 - 6 12
6 MocnepoBaTensHOCTY 1 pAabI 4 6 } 6 16
aHanuMTU4eCKUX PYHKLMNA.
7 Teopema eAMHCTBEHHOCTM U 0 4 } 6 10
NPUHLMN MakCUMyMa MoZynsi.
8 Pag JlopaHa. 2 6 - 6 14
9 N3onupoBaHHble 0CcOBble TOYKM 2 6 ) 6 14
0[HO3HAYHOrO xapakrepa.
10 | BblyeTbl, NpyHLMN apryMmeHTa. 6 8 - 6 20
11 | OTobpaxeHus NnocpeacTBOM 0 4 } 6 10
aHanMTU4eCKUX PYHKLMNA.
12 | AHanuTundeckoe NpoaoInKeHne. 0 2 - 6 8
13 | MapMoHu4eckne yHKUUN. 0 2 - 6 8
14 | Ok3ameH 36
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14. MeToan4yeckune ykasaH1MAa Ans o6yyaroLWmxXcsa no 0CBOEHNIO AUCLUNITUHbI

B npouecce npenogaBaHMa ANCUMNIIMHBI MCMONb3YKOTCA TakMe Buabl y4ebHon paboTsl,
KaK nekuuu, npakTmyeckme 3aHATUHA, a TakkKe pasfuyHble BuAbl CaMOCTOATESNbHOW paboThbl
obyvamowmxcs. Ha nekunax uanaratoTca KnodeBble U nNpobnemMHble BOMPOChl AUCUMUMNANHGI.
[MpoBedeHMe NpakTUYEeCKUX 3aHATUA HanpaBfieHO Ha 3aKpensieHne TeopeTUYEeCKUX 3HaHUN,
yMeHue NPUMEHATb UX NPU peLLeHnN npakTudeckux 3agad. [na ycnewHoro n kadeCcTBeHHOro
OCBOEHUSA AUCUMNMHBI HeobxoamMma nnaHoMepHas, NoBCeAHEBHaa caMocTosaATeNnbHasa paboTa.

Mpn m3yyeHun kypca «KomnnekcHbli aHanu3» obyyarmumcsa cnenyet BHUMATESNbHO
CrnywaTtb M KOHCMEKTUpOBaTb MaTtepuarn, usnaraembli Ha ayauTopHbiX 3aHaTuax. Obpawatb
BHMUMaHWe Ha onpegeneHnd, OpPMYrMPOBKM TeopeM, HaydHble BbIBOOblI U MNpakTudeckue
pekomeHgauun. [na MNOHMMaHWA W KayeCTBEHHOro YCBOeHuUss y4debHoOro martepuana
pekoMeHAayeTcd criegytowlas nocrneaoBaTesibHOCTb 4eNCTBUN.

1. locne kaxgowm nekuMnm pekoMeHayeTcs noapobHo pasobpaTb TeopeTU4ecKui
mMartepwuars, BblydnTb BCe onpefeneHnss n (opMynupoBKM Teopem, pasobpatb npumepsl,
paccMOTpeHHble Ha nekuuw. MNMepen cneayowen nekumen obssaTenbHO NOBTOPUTL MaTepuan
npeabiayLlen.

2. BaxxHOM cOCTaBHOM YaCTblo OCBOEHUS OUCLMMNINHBI SBIISIKOTCA NpakTUYeckue 3aHATUS,
KOoTopble TpebylT MOMUMO 3HaHMW TEOpPeTUYEeCKOro maTepumana elle U HaBblKOB peLUeHus
npakTM4ecknx 3agady, 4YTo nomoraeT rnybxe ycBouTb Yy4ebHbI MaTepuan, npuobpecTn
NpakTU4YEeCKNE HaBbIKM N HaBbIKM TBOPYECKOM paboTbl Hag y4eOHOM N Hay4YHOM NUTepaTypon.

Mpn nogroToBke K NPakTUYECKUM 3aHATUAM criedyeT NOBTOPUTb OCHOBHbIE MOHATUS MO
Temam, paccMoTpeTb NpuMepbl. Pellasa 3agayun, npeaBapuUTenbHO NOHATL Kakon TeOpeTUYECKNiA
Martepuars Hy>HO UCnonb3oBaTb. HameTuTb nNnaH peLleHnd, nonpoboBaTh Ha ero OCHOBE pPeLUnTb
npakTuyeckne 3agaqw.

Ha npakTnyeckom 3aHATUM KaXObl ero y4aCTHUK OOSMKeH OblTb roTOBbLIM K OTBETaM Ha
BCe TeopeTnyecKne BOMpoChl paccmaTpuBaemMon TeMbl. Ha nocrnegHemM npakTMyeckoM 3aHATUM
NpPOBOOMTCA UTOroBasi KOHTpPOsfbHas paboTa Mo pesynbTaTtam, KOTOPOW BbICTABMSETCA 3adveT
(He3auer).

3. C uernblo YCHEeHUS1 TeOPETUYECKNX NOSTOXKEHUN, pa3peLleHnst COPHbIX CUTYauUun
cnepyeT 3agaBaTtb NpenogaBaTento yTOYHSLWMe BONPOCHI.

4. Pabota ¢ OCHOBHOW W [OMOMHUTESNIbHOW NUTEpaTypon MO AUCUMMINHE B
Ombnuoteke Unn B cuctemMe «ONEKTPOHHbIA YHUBEPCUTETY.

5. PekomeHayeTca 03HAaKOMUTBLCS C HacToswen Paboyen nporpaMmMon ANCUMMINHBI.

Mpy noaroTtoBke K JEKUMOHHBIM W MNPaKTUY4ECKUM 3aHATMAM, OBydalowmMmcs BaXHO
NOMHUTb, YTO UX 3aJada, oTBeYass Ha OCHOBHbIE BOMPOCH! MfaHa 3aHATUS N OONOSTHUTENbHbIE
BOMpPOCHI NpenogasBaTtens, rnokasatb CBOM 3HAHWSA U KPYro3op, YMeHue fornMyeckun nocTpouTb
OTBET, BnageHue mMartemMaTMyeckMMm annapatoM W MHble KOMMYHUKaTUBHbIE HaBblKW, YMEHWe
OTCTamBaTb CBOI NPOdECCUOHANBHYO NO3ULMIO.

OcBoeHve gucuunnvMHbl nNpegnonaraeTr He Tonbko obs3aTenbHoe nocelleHne
ayOUTOPHBIX 3aHATUI (NEKUMA U MPaKTUYECKUX 3aHATUA) U aKTUBHYKO paboTy Ha HUX, HO U
perynsapHyr0 CaMOCTOATENbHYH Y4eOHylo [OeATenbHOCTb B TEeYEHUW CeMecTpa: U3yyeHue,
pekoMeHOyeMOoWn NuTepaTypbl, CAMOCTOATESNIbHOE OCBOEHUE MOHATUMHOrO annapara, NoAroTOBKY
K NPaKTU4ECKUM 3aHATUSAM, BbINOSIHEHWE WHOMBUAYAlbHbIX 3aJaHuK, NOArOTOBKY K 3a4eTy U
3K3aMeHy.

Bce BbINONHAEMble CTyAeHTaMM CaMOCTOSATENbHO 3afaHus nognexaT nocnegyowen
npoBepke npenogaBatenem. [ns ycnewHon camoCTOATENbHOW paboTbl HEOOXOOUM TECHbLIN
KOHTaKT C npenogasarteneM. PesynbtaThl TEKYLWIMX aTTECTAUMA YYNTLIBAOTCA NpenogasarenemM
npuv NpoBefeHUU MPOMEXYTOYHON aTTecTaunn.

YcnewHoe ocBOeHME Kypca npefnonaraeT akTUBHOE, TBOpYEeckoe yvacTue CTyaeHTa
nyTem nNraHOMepPHOMW, NOBCeAHEBHOM paboThl.



15. MMepeyeHb OCHOBHOM W [AOMNONHUTENILHOW NUTEpaTypbl, PeCypCoOB MWHTEpPHeET,
HeoOXxoauMbIX AN OCBOEHUA OUCLMNIINHDI
a) oOCHOBHas nuTeparypa:

Ne n/n | ICTOYHWMK

1 JlaspeHmbes M.A. MemoObi meopuu ¢byHKUUL KOMIIEKCHO20 repemMeHHo20/
M.A.JlaspeHnmees, b.B.lllabam - M: Hayka, 2002. - 736 c.

2 CeewHukoe A.l". Teopusi pyHKUUU KOMIIIIEKCHO20 NepeMeHHo20 /
A.l.CeewHukos, A.H.TuxoHos - M.: Hayka, 2001. - 320 c.

3 Bonkosbickuti J1.U. C6opHuUK 3aday o meopuu QyHKUUL KOMIT/IEKCHO20 ePEMEHHO20:
Yueb. nocobue dns cmyd.ey3o0e/
J1.U. Bonkoesbickud, I".J1./lyHu, N.I" ApamaHosuy. - 4-e usd., nepepab. - M.: Qusmamnum,
2002. - 312 c.

4 lMpusanos N.U. BeedeHue 8 meopuro (hyHKUUL KOMITIIEKCHO20 repemeHHo20 //N130-80
«JlaHb»: O6C. — URL.: https://e.lanbook.com/book/322#book name

0) pononHUTenbHas nuTeparypa:

Ne n/n NcTOYHMK
5 Mapkywesuy A.U. Kpamkuti Kypc meopuu aHanumu4eckux QoyHKkuut /
A.UN. Mapkywesud - M.: Hayka, 1978. - 388 c.
6
Eezpagpoe M.A. AHaniumudeckue ¢pyHKkuuu/ M.A.Eezpacgpos. - M.: Hayka, 1965. - 424 c.
7 Cb6opHuk 3aday 1o meopuu aHanuUMuU4YecKkux ¢goyHkuul /
M.A.Eeepaghos, K.A.BexaHos, HO.B.Cudopos u 0p.; 100 ped. M.A.Eszpaghosa - M.:
Hayka, 1972. - 286 c.
8 HaHko lN.E. Bbicwas MmameMamuka 8 yrpaxHeHusix u 3adadax. /
l.E.[aHko, A.l.[Nonos, T.A.KoxxesHukosa.- M.: Bbicwas wkona, 1997. - H.2. - 416 c.

B) 6a3bl AaHHbIX, I/IH(t)OpMaLIMOHHO-CHpaBOqule N NONCKOBbIE CUCTEeMbI.

Ne n/n | AcTOYHMK

9 lMpusanos U.UN. BeedeHue 8 meoputo byHKUUU KOMIMIEKCHO20 repemeHHo20 //M30-80
«JlaHb»: O6C. — URL: https://e.lanbook.com/book/322#book name

10 http://www.math.vsu.ru — ogpuyuaneHsIl calim Mamemamuyeckoao ¢hakynbmema BlI'Y

11 http://www.math.msu.ru — ogbuyuansHeili caim mexmama MY

12 e.lanbook.com

16. NMepe4veHb y4eOHO-MeTOaNYECKOrO ob6ecneyvyeHns AN CaMOCTOATENIbHOW paboTbl

Kypc noctpoeH Takum obpasom, 4ToObl NO3BOMUTL CTYAEHTaM MakCUMaribHO NPOSABUTb
CNOCOBHOCTb K caMocToATeNbHOM paboTe. CTyAeHT MOXET AOMOMHUTbL CMMCOK UCNONb30BAHHOMN
nutepaTtypbl WHbIMA UCTOYMHUKaMW, He MpeacTaBfeHHbIMA B CMUCKE pPEKOMEHAOBAHHOWN
nuTepaTtypbl, U B [[anbHEWLIEM MWCMONb30BaTb COOCTBEHHbIE MOATOTOBMEHHbIE YYeOHbIE
MaTepuanbl NPy HanMcaHMM KYpCoBbIX M ANMSIOMHbIX paboT.

Ne n/n

NcTouyHunK

Bornikosbickuti J1./. C6opHUK 3aday 1o meopuu hyHKUUU KOMIIIEKCHO20 NepeMeHHO20:
Yu4eb. nocobue dnsi cmyd.ey3oe/

J1.U. Bonkoesickud, I.J1./lyHu, N.I. ApamaHosuu. - 4-e us0., nepepab. - M.:
Qusmamnum, 2002. - 312 c.

17. OOpasoBaTesfibHble TEXHOSIOrMKU, MUCNOfib3yeMble NpU peanusauum Yy4ebHOWM
AUCLUMNSINHBI, BKIOYas AUCTaHUMOHHble obpa3oBaTtenbHble TexHonoruu (OOT,
aneKkTpoHHoe oby4veHue (J0), cmewaHHOe 06y4eHue):

Mpn peanusauMnm OUCUMMNUHBI  UCMNOMbL3YOTCA  crepylowme obpasoBaTerbHble
TEXHOMOMMU: NOMMYEcKoe MOCTPOEHME AUCLUMIUHBLI, YCTAHOBINEHUE MEXMNPEOMETHbIX CBSA3EMN,


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

obo3Ha4yeHVe TeopeTUYecKoro W MpakTU4EeCKoro KOMMOHEHTOB B YyyebHOM Matepuane,
BKMOYEHNE 3NEMEHTOB ANCTAHLUMOHHBIX 06pa3oBaTesibHbIX TEXHONOMNA.

N3noxeHne y4ebHOro maTepmana OCHOBAHO Ha  NPUHUWNE  CUCTEMHOCTW,
NpPeemMcTBEHHOCTU W MNOCeAoBaTEeNbHOCTU W HanpaBfieHO Ha pa3BUTUE UHTENNEKTyanbHbIX
YMEHUW, npodpeccuoHarbHbiX  KOMMNeTeHUunn, opMMpoBaHME  TBOPYECKOM  JINYHOCTU
BbICOKOKBaNMMULUMPOBaAHHOIO crneumanncTa, cnocobHOro kK camopassuTunio, camoobpasoBaHuio,
WHHOBaAUMOHHOM [edTenbHoCTW. BaxHenwaa uenb npenogaBatensa — cucTreMatusauus
Gonbworo obbema TeopeTMyeckoro Martepuvana W obyvyeHMe CTydeHTa  YMEHUIo
OpPVEHTMPOBATLCHA B 3TOM MaTepuane.

PekomeHayeTca ncnonb3oBaHue, Kak TpaguuMOHHbBIX (OpM opraHuM3aumm neKuMoHHOro
MaTepuwana, Tak U BHeApeHMEe TakuX WHTEPaKTUBHbLIX TEXHONOruMmn, Kak npobrnemHas nekuus,
Koraa 3HaHMs BBOAATCHA Kak «KHEU3BECTHOE», KOTOPOE HEOBXOOUMO «OTKPbITbY.

AucumnnmHa MoXeT peanusoBbiBaTbCA C NPUMEHEHUEeM AUCTaHUMOHHBIX obpasoBaTeribHbIX
TEXHOSOrMMW,  Hanpumep, Ha nnatopMe  «ANEKTPOHHbLIN yHuBepcutetr  BlY»
(https://edu.vsu.ru/course/view.php?id=6790, https://edu.vsu.ru/course/view.php?id=15695 ).

18. MaTepuanbHO-TeXHU4YecKoe obecneyeHme AUCLUUNIINHDI:

[Ana npoBedeHVst NEKUMOHHbLIX WM MNPaKTUYECKUX 3aHATUA, TEKyLLero KOHTPOns U
NPOMEXYTOYHOW aTTecTtaumMmM wucnonb3dyeTcs ydebHas ayautopusi: cneuunanv3MpoBaHHas
mebernb.

[na camocTtosTenbHon paboTbl 00y4yaloWMXCS — KOMMbIOTEPHLINM KNacC, OCHALEHHbIN
OPrTEXHUKOW, HeobXoAMMbIM MPOrpaMMHbIM  OBGecrneyYeHneM, SNEKTPOHHbIMU  Y4eOHbIMM
nocobunsamu, 3akoHogaTeNbHO-NPaBOBON HOPMATUBHOM NMOMCKOBOWM CUCTEMOWN, UMEOLLINA BbIXOA
B rnobanbHyto ceTb:

Ubuntu (6ecnnatHoe n/nnm cBobogHoe Mno, NULUEH3NS:
https://ubuntu.com/download/desktop ); Visual Studio Community (6ecnnatHoe un/unu ceobogHoe
MO, nunueHsunsa https://visualstudio.microsoft.com/ru/vs/community/ ); LibreOffice (GNU Lesser
General Public License (LGPL), ©6ecnnatHoe w/unn cBobogHoe [10, nuueHsus:
https://ru.libreoffice.org/about-us/license/ ); Lazarus (GNU Lesser General Public License
(LGPL), 6ecnnaTtHoe n/unu ceobogHoe MO, nuueHsuns: https://www.lazarus-ide.org/index.php );
Free Pascal (GNU General Public License (GPL), 6ecnnaTtHoe u/unu ceobogHoe MO, nuueHsus:
https://www.freepascal.org/faq.html ); Python 2/3 (Python Software Foundation License (PSFL),
becnnatHoe n/nnun ceoboaHoe MO, nuueHsus: https://docs.python.org/3/license.html ); 46 Gimp
(GNU General Public License (GPL), 6ecnnatHoe w/unn cBobogHoe [10, nuueHsus:
https://www.gimp.org/about/ ); Inkscape (GNU General Public License (GPL), 6becnnatHoe u/vnm
ceBobogHoe [0, nuueHsmsa: https://inkscape.org/about/license/ ); MiKTeX (Free Software
Foundation (FSF), 6ecnnaTtHoe w/unu ceobogHoe IO, nuueHsus: https://miktex.org/copying );
TeXstudio (GNU General Public License (GPL), 6ecnnaTtHoe u/unn ceobogHoe MO, nuueHaus:
https://texstudio.org/ ); Maxima (GNU General Public License (GPL), 6ecnnatHoe w/unu
ceobogHoe MO, nuueHsuns: http://maxima.sourceforge.net/faq.html ); Denwer (6ecnnatHoe n/vnm
csobogHoe [0, nuueHsus: http://www.denwer.ru/fag/other.html ); 1C: [pegnpuatne 8
(6ecnnaTHoe n/nnu csobogHoe Mo, NNLEH3NS:
https://v8.1c.ru/predpriyatie/questions_licence.htm ); Foxit Reader (6ecnnatHoe w/unu
csobogHoe [1O, nuueHaua https://www.foxitsoftware.com/pdfreader/eula.html ); Deductor
Academic (Academic Free License, ©0ecnnatHoe w/wunu cBobogHoe [10, nuueHsus:
https://basegroup.ru/system/files/documentation/licence-deductor-academic-20160322.pdf );
WinDjView (GNU General Public License (GPL), 6ecnnatHoe u/unu ceoboaHoe MO, nuueHsuns:
https://windjview.sourceforge.io/ru/ ); 7-Zip (GNU Lesser General Public License (LGPL),
B6ecnnatHoe u/vnn ceobogHoe MO, nuueHsuns: https://www.7-zip.org/license.txt ); Mozilla Firefox
(Mozilla Public License (MPL), 6ecnnatHoe w/vunn cBobogHoe [10O, nuueHsus:
https://www.mozilla.org/en-US/MPL/ ); VMware Player (6ecnnatHoe w/vnn csobogHoe [10,
nnuensus: https://www.vmware.com/download/open_source.html ); VirtualBox (GNU General
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Public

n/vnn ceobogHoe [0, nuueH3us:

Community

License (GPL),

Edition

B6ecnnatHoe
https://www.virtualbox.org/wiki/Licensing_FAQ ); Astra Linux Common Edition (6ecnnaTtHoe
https://dl.astralinux.ru/astra/stable/orel/ );
(6ecnnaTtHoe w/vnun ceobogHoe [0, nuueHsus: https://www.postgresql.org/about/licence/ );
GeoGebra (6becnnatHoe n/vnu ceoboaHoe MO, nuueHsns: https://www.geogebra.org/license ); R
(6ecnnatHoe n/vnn ceobogHoe MO, nuueHauns: https://www.r-project.org/Licenses/ ); Wing-101
(6ecnnatHoe n/vnun ceobogHoe MO, nuueHsus: https://wingware.com/license/wing101 ); Loginom
(6ecnnatHoe
https://loginom.com/platform/pricing ); MySQL (6ecnnatHoe n/unn ceobogHoe MO, nuueH3us:

n/mnu

n/vinu

https://downloads.mysqgl.com/docs/licenses/)

cBobogHoe Mno,

cBobogHoe Mno,

19. OueHo4HbIe cpeacTBa ANA NPoBeAEeHUA TeKYLen 1 NPOMEXYTOYHON aTTecTaLuun:

coaepXaHMeM crneayLmx pasaenos ANCUMUNINHGI:

MopsiaoK OLEeHKM 0CBOEHMS obyyatrowmmmncs y4ebHoro MaTepurana onpeaensieTcs

Xapakrepa.

HanmeHoBaHue uankaTtop(bl
rlu\;gn pasgena aucunniiHbl K?_m;‘(a;)e"' LI,O'E("ZTI/IN(eIElSIFI) OueHouHble cpeacTBa
(moayns) KOoMMeTeHuumn
KomnnekcHble ynucna. .
1 Komnnekcasi YK-1.2,, 8251; 5I'/I(r:)Tal-::;Ivll/lqzrclrlzc?(ce:-aa,u,aHvle.
MNOCKOCTb. OriK-1. OrMK-1.3.
(sz)ynlx-l'ﬁjl:ll:?woro YK-1.1 OrnkK-1.1 YCTHbIM OMpoC.
2. | nepemMeHHoro un YK-1.2., Orik-1.2., MpakTuyeckoe 3apanme.
oTOOpaxXeHus OrK-1. OlK-1.3.
MHOXXECTB.
OnemeHTapHble YK-1.1., OrikK-1.1., YCTHbIN onpoc.
3. | byHKUMN. YK-1.2., OriKk-1.2., lNpakTnyeckoe 3agaHue.
OrlK-1. OrlK-1.3.
WHTerpan no YK-1.1,, OriK-1.1., YCTHbLIN onpoc.
4. | KOMNIIEKCHOMY YK-1.2., OriK-1.2., MNpakTuyeckoe 3agaHue.
nepemMeHHoMy. Or1lK-1. OlK-1.3.
YK-1.1., OlK-1.1., YCTHbIN onpoc.
5. | NuTerpan Kowwmw. YK-1.2., OlK-1.2, lNpakTnyeckoe 3agaHue.
OrlK-1. OlK-1.3.
[NocnegoBaTenbHOCTH
1 psabl YK-1.1,, OriK-1.1., YCTHbIN onpoc.
6. | aHaNUTU4YECKNX YK-1.2., OrlK-1.2., MNpakTuyeckoe 3agaHue.
YHKLMN. OrK-1. OlK-1.3.
Teopema -
MHCTBEHHOCTY 1 YK-1.1., OrnkK-1.1, YCTHbIN onpoc.
7. YK-1.2., Ol1K-1.2, MpakTnyeckoe 3agaHue.
NpYHLUMN Makcumyma OnK-1. OnK-1.3.
Moayns.
YCTHbIN onpoc.
8. Pap NopaHa. ziié 82&1; MpakTuyeckoe 3agaHue.
OlnK-1. OrnkK-1.3.
VIaonupoBanHeie YK-1.1., OrK-1.1, YCTHbIN onpoc.
0CO0Oble TOYKM
9. OLHOZHAYHOMO YK-1.2., OlK-1.2, MpakTnyeckoe 3agaHue.
OlnK-1. OrnkK-1.3.

nueH3naA:

PostgreSQL

JINUEeH3nA:




HanmeHoBaHwue Mugukatop(bl)
r,:}gn pasgena guCUUnvHbI Konc;e(z;;aH OOCTUXEHUA OueHouHble cpeacTaa
(mogyns) H KOMMeTeHUMmn
BblueTbl, npuHLMN YK-1.1,, OrlK-1.1, YCTHbIN onpoc.
10. | aprymeHTa. YK-1.2., OlK-1.2, lNpakTnyeckoe 3agaHue
Or1K-1. Orl1K-1.3.
2586: aéi-(reBgr,,ﬂ YK-1.1., OlK-1.1, YCTHbIN onpoc.
11. pea YK-1.2., Ol1K-1.2, lNpakTnyeckoe 3agaHue.
aHanUTUYeCKnX OnK-1 OMK-1.3
YHKLMN. ' -
YCTHbIN onpoc.
12 AHanuTnyeckoe z&%% 8251% MpakTuyeckoe 3agaHue.
PORCIDKEHNE. OMK-1. | OMK-1.3.
"apmMoHu4yeckune YK-1.1,, OrlK-1.1, YCTHbIN onpoc.
13. | pyHKUMN. YK-1.2., OlK-1.2, lNpakTnyeckoe 3agaHue.
OrK-1. Orl1K-1.3.
lMpomexyToyHasa aTTectauus KoHTpornbHas paboTa
dopmMa KOHTPOSIS — 3a4EeT, 3K3aMeH Bonpockl Kk ak3ameHy

20 TunoBble OLEHOYHbIe cpeAcTBa UM MeToAMYECKMe MaTepuanbl, onpeaenstowme
npoueaypbl oLueHUBaHUs

20.1 TeKyLWMA KOHTPOSb yCNeBaeMocTu
OueHKka 3HaHWW, YMEHWW, HaBbIKOB, XapakTepuaywowasa 3aTanbl POPMUPOBAHUSA
KOMMeTeHUMN B paMKax U3yvYeHUs ANCLMNIINHBI OCYLLIECTBIISIETCA B XO4€e TeKyLlero KOHTpons B
doopme YyCTHOro onpoca 1 NPOBEPKN BbINOSTHEHUS PELLEHUIN NMPaKTUYECKUX 3adaHUN.
KOHTpOnb ycneBaemMocTy MO AUCLMMIIMHE OCYLLECTBIISeTCA C MOMOLLbIO CrneaytoLwmnx
OLIEHOYHbIX CPeACTB (B TOM YMUCHe pe3ynbTaTOB CaMOCTOATESNTIbHON paboThl):
MpuMmepHbIN NepeyYeHb BONPOCOB K NPaKTUYECKUM 3aHATUAM
1. PacwupeHHas KomnnekcHas nrockocTb. CTepeorpaduyeckas npoekums.
Pumana.
2. JlnHenHasa pyHKUMS KOMMEKCHOIO NePeMeHHOro.

Cooepa

3. OyHkuma f(z) = % OGpa3 OKPYXKHOCTM |z — 2¢| = R Npn 0TOGPaXKEHUM 3TOW (YHKLMEN.

4. [OpobHo-nnHenHasa dpyHKums. CTpyKkTypa oTobpaxkeHusi, 3agaBaemMoro Apo6HO-NTMHENHON
doyHKUMEN.

5.MokasaTenbHas QYHKUMA KOMMMEKCHOIO MNepeMeHHOro.
OnpegeneHne n npocTenume CBOMCTBA.

6. TpuroHomeTpudeckue QYHKUMM  KOMMIEKCHOIo
npocTenLLme CBOMCTBA.

KomnnekcHbin  norapudom.

nepemeHHoro. OnpegenexHva U

7. T'vnepbonuyeckne yHKLMM KOMMNEKCHOro nepemeHHoro. OnpegenexHnsa u npocrenme
CBOWCTBA.

8. OtobpaxeHne NNoCcKOCTN NOCPEACTBOM PYHKLUUN €7 .

9. OuddepeHumpyeMoCcTb (PYHKUUM B CMbICIEe KOMMMEKCHOro aHanusa. [lpoussBoagHas u
anddepeHuman. FreoMeTpmuyecknin CMbICN MOAYIS U apryMeHTa Nnpon3sBogHon yHKUMN B
TOuKe.

10. Teopema Kowwm-PumaHa.

11.Cnegcteua un3 Teopembl Kowwun-Pumana. apmoHuyeckne dyHKUUN.
rapMoHN4eckne yHKLMK.

ConpspkeHHble



12.HTerpan OT KOMMMEKCHO3HAYHOU (OYHKUMWN OENCTBUTESIbHOrO nepemeHHoro. Moaynb
WHTEerpana n oueHka Moayns nHrerpana.

13.0npegeneHne wn npocTenune CBOWCTBA WUWHTerpana oT QYHKUMM KOMIMMEKCHOro
nepemMeHHOro no KpMBOW.

14.OueHka uHTerpana.

15. AnnpokcnmMauunsa nHTerpana nHterpanbHOM CyMMOMN.

16. Annpokcmaumst UHTerpana no KpUBOW MHTErpanom rno fIoMaHoM.

17.Teopema Kowmwm-l'ypca.

18.Teopema Kowwm-N'ypca gnst MHOrocesisHonm obnacrtu.

19.Hes3aBucMMoCTb MHTErpana oT Buaa nyTn MHTErpupoBaHus.

20.MepBoobpasHasn pyHkumsa. Popmyna HotoToHa-IlenbHumua.

21.BbiBoa nHTErpanbHon popmynbl Kowwm.

22.Jlemma o gudpdepeHUnpoBaHnn nHTerpana no napameTpy.

23.NHTerpanbHble hopmynbl Kowwn ans nponsBoaHbIX ronoMopgHon yHkuumn. Cneacreune
0 BeckoHeuvHon anddepeHLnpyeMOCT FONOMOPGHON PYHKLMN.

24.®opmyna Tewnnopa.

25.0ueHKM Npon3BOAHbIX roriloMmopdHon oyHKuMn. HepaBeHcTBa Kowwuw.

26.Teopema Jinysunns.

27.MepBaga TeopemMa eaUHCTBEHHOCTH.

28.Hynb pyHKUMK, KpaTHOCTb HyNS. [NpeacrasneHne ronoMopgHoOn yHKLUMM B OKPECTHOCTU
Hyns.

29.M30NnMpOBaHHOCTb HyrNen ronoMopdHON PYHKLNN.

30.BTopas TeopeMma eanHCTBEHHOCTU. CrneacTaume.

31.MNocnepoBaTtenbHOCTU ronoMopdHbIX PyHKUMK. NepBasa Teopema Beneplutpacca.

32.Tononorus B NpocTpaHcTBe rofiloMopHbIX yHKUMA. BTopaa Teopema Beneplutpacca.
Teopema MoHTens (6e3 gokasaTenscrTea).

33.Pagbl ronoMopHbIX pyHKUMIA. [TouneHHoe anddepeHUnpoBaHne n MHTErpupoBaHue.

34.CteneHHble psagbl. Teopema Abens. dopmyrnbl Ansg KO3PPULNEHTOB.

35.CBOMCTBO Kpyra cXxoAnMOCTU cTeneHHoro psaga. ®opmyna Kowun-Agamapa.

36.PasnoxeHne ronomopgpHon yHKLMK B pag Tennopa.

37.Pag Ilopana. dopmynbl 4ns Ko dpuumneHTos.

38.PasnoxeHne yHKUMIN, ronoMopdHbIX B KorbLe, B psa JlopaHa.

39.0cob6ble ToYkn. Buabl 0CcoObIX TOYEK.

40.Bbi4eT oyHKUMM B Touke. Teopema Kown o BblyeTax.

41.®Popmyna JlopaHa.

42.BbldncneHune BblveTa B nosntce. YacTHble criydau.

43.onomopdHOCTb 1 0COBEHHOCTN Ha BECKOHEYHOCTH.

44.Pa3noxeHune B psa JlopaHa B OKPECTHOCTU U30NMPOBAHHOM 0COBOM TOYKMN.

45.BblveT oyHKUMM Ha BeckoHeyHoCTU. Teopema Kowwm 0 NofIHOM CyMMeE BblYETOB.

(e 0]
46.pocTenume Tunbl HECOBCTBEHHBIX MHTErpanoB. MHTerpans! Buga J.R(x)dx.

— 00

[e 0}
47 WHTerpansl Bnga jf(x) e~ dx . Jlemma XoppaaHa.
— o0
48.Jlorapnpmuyeckas yHKUMA. Touka rorapnMmnyeckoro BeTBIEHUS.
49.CTeneHHas (PyHKUMA C NPOM3BOSIbHLIM NoKasaTesnieM cteneHn. Tovka anredpanyeckoro
BETBNEHUS.
50.Jlorapupmumnyeckasn nponssogHas 1 ee CBOUCTBA.
51.Mone mepomopHbIX PyHKUMI. [TprnpalLeHne norapnpma mepomMopdHOM PYHKLNN.
52.MpuHumMn aprymeHTa.
53.Teopema Pyue.
54.0cHoBHasa TeopeMa anreodpbl.



55.Teopema N'ypBuLa 0 Hynsx nocrneaoBaTeNbHOCTU rONOMOPGHbLIX PYHKLUNA.
56.IMpuHUMN makcumyma mMoaynsi.

57.Jlemma WBapua.

58.[lononHeHue k nemme LLBapua.

1.

10.

11.

12.

13.

14.

15.

MpuMepHbIN NepevYeHb NPakTUYeCKUX 3agaHumn

Hantmh  obpaz  obnactu D npu  oTobpaxeHun  yHKUMEN
D={z:|z|>%,Rez>0}; w=12",
Hantm  obpas  obGnactu D npu  oTobpaxeHun  pyHKUMEN

4

D= {z:|z|:2; E<argz<£}; w=2",
8 4

w=f(z):

w=f(2):

MoxeT nu pyHkums 6biTb andpdepeHLMpyemMon B TOYKE Zo U He ObiTb roiloMopcHOM B
aTon Touke? MoxeT nn pyHKUmMs, ronomopdgHasa B 06nacTtu, 6biTb CymMMom ABYX PYHKLNA,

He roffloMopdHbIX B 3TON obnactn?

BbISsICHUTL, Kakast YacTb KOMMNEKCHOW NNIOCKOCTMU pactdarmBaeTcd, a Kakad CXuMaeTcd npu

oTobpaxeHun wW==e?2,

BbISsICHUTB, Kakast YacTb KOMMNEKCHOW NNIOCKOCTHU pacTtdarmBaeTcd, a Kakad CXuMaeTcd npu

oTobpaxeHun W=Inz.

[Ons pyHkummn f (z) =sin Z ykasaTb TOYKM, B KOTOPbIX CyLLecTByeT npousoaHas f'(z), u

HanUTW 3Ty NPOU3BOLHYIO.

Bbiancnntb th (In 3+%‘J.

Bbluncnntb ctg (% —iln 2}.

1
1
Bblumncnnte nHTEerpan j ——dt.
o l+it
1 .
1+1t
Bbluncnute nHTerpan j —dt
o 1-1t
Bblumncnute nHterpan _[ Ze’dz, roe Y — OTpesoK NpsIMON OT TOYKM zy=1 pO TOYKM
Y

22=I_

BbluncnuTb nHTErpan f C0SZdz, rae Y — OTPE3OK NPAMON OT TOYKM Z; =T [0 TOYKM

Y

_n 1
22—§+|.

Bblumcnutb nHTerpan I ZZCOS 2dz, rge Y —oTpesok NpsIMOoi OT TOYKM )= I [0 TOYKM

Y
z,=1.
Hantu Hynn pyHkuum  f (z) =14+ c0sz wnonpegennTb UX KPAaTHOCTMW.
8
A

HanTtu KpaTHOCTb HYyNA Zo=0 An4a PyHKUUK f(z) = T enz’
Z-sinz



16.MycTb [ﬁf (z)dz=0. Cnepyet nn u3 atoro, yto f(z) — aHanuTMyeckas yHKUMs

Y
BHYTPW 3aMKHYTOWN KpUBOW vy ?

sinz
17.Bbl4ucnnTb MHTErpan [j] —dz
i | =1

(z+i)’

18.HanTtu pagnyc cxoagumMoCcTu CTENEHHOro psaa z (1+i)n 2",

|z+

0 7 n
19.HanTtn pagmyc cXxogumMocTn CTeNEHHOro psaaa Z [Ej .
n=0

pas3noXuTb Mo CTeneHam pasHocTu Z -3.

20. dyHKUMIO f(z):3 5
-2z

Z2

21.®yHkumio  f (z) = m

pasnoXxuTb B psg Mo CTeneHssM Z M HalWTu obnacTtb

CXOAUMOCTM NMONyYEeHHOro psiaa.
22.MoxeT N pasnoxeHne HekoTopor pyHKUMM B psia JlopaHa no cTeneHsiM pa3HoOCTN Z—Z,

coaepxartb:
a) KOHEYHOE YMCIO criaraemMblix ¢ OTpULATENbHLIMU CTENEHSAMUN 3TOW Pa3HOCTY;
6) KOHEYHOE YMCIO cnaraemblX C NONOXUTENBHBIMU CTENEHSIMU 3TON PasHOCTHU;
B) 6eCKOHEYHOEe YMCIOo criaraeMbIX C OTpULLATENbHBIMU CTENEHSIMW 3TON Pa3HOCTMH;
r) 6ECKOHEYHOE YMCHO CrlaraeMblX C NMOMOXUTENbHBIMU CTENEHSIMU 3TOW Pa3HOCTN?

3apaHns BXOOAHOrO KOHTPOSS
PekomeHayeTcs B Hayane M3yyYeHust AUCUMMNNMHBbI NPOBOAUTL BXOAHOW KOHTPOSfb B
YCTHOW (QOpME — Ha 3HaHMe Tabnuu NPOM3BOAHbLIX WM WHTErpanoB MIM B MUCbMEHHON -
BblYMCINEHNE UHTErPanoB, NPON3BOAHbIX.
MpumMepHoe cofepkaHue 3aaaHuii BXOOHOro KOHTPOIS:

1.

i 4 A
Haittu nponsBoHy10 Y byHKIIUKH Y = (X2 +1) arcsin x — Iny1—x°
2.

4 2 2

HaiiTy yacTHbIe TpoM3BOAHbIe (yHKIHH 2=/ ~X +YX" =y
3.
Beruucnuts uHTErpa . x3 4+ In ( X — 1)

j dx

x—1
4.
BerunciuTe uHTErpain j5X2 —3x+20 q
X
x® +5x

OnucaHne TexHonormmM npoBeaeHus

TekylWnn KOHTpONb npeacTtaBnsieT cobon npoBepKYy YCBOEHUS yy4yebHOro matepuwana
TEOPEeTMUYECKOro 1 NPaKkTUYeCKoro xapakrepa, perynsapHoO OCyLLeCTBIISAEeMY0 Ha 3aHATUSAX.

TeKkylWnn KOHTPONb npeaHasHayeH ONns NpoBEepKM Xxoda M KayecTBa (popMmpoBaHUA
KOMMNEeTeHUMA, CTUMYNMpOBaHUA y4vebHon paboTbl oby4valowmxca W COBEPLUEHCTBOBAHMS
METOOUKM OCBOEHUSA HOBbIX 3HaHUW. OH obecneynBaeTcs npoBegeHMEM OMpPOCOB MO



TeopeTn4eckoMy maTtepuany, BbiNOMHEHNEM NPAKTUYECKMX 3a4aHNN.

Mpy Tekywem KOHTPONEe YpPOBEHb OCBOEHMS Y4EeOHON AMCUMMNUHLI U CTEneHb
ChOPMMPOBAHHOCTM KOMMNETEHLUMWN OMNPeaensioTcs OLUEHKaMM «3a4YTEHO» W  «HEe3auTeHOY.
CucTeMaTUYHOCTb, OGBEKTUBHOCTb, apryMEHTUPOBAHHOCTb — FMaBHbIE MPUHLUMMbI, HA KOTOPbIX
OCHOBaHbl KOHTPOJIb 1 OLLEHKa 3HaHMIN 06YyYatoLLMXCS.

TpeboBaHWs K BbINOSTHEHUIO 3a4aHUN (LUKanbl U KPUTEPUN OLEHUBAHWS)
Mpw NpoBeaeHUM TEKYLLIEFO KOHTPOSIS YCNeBaeMOCTN UCMNONb3YHTCA crieayroLwme
nokasarenu:
1) 3HaHWEe OCHOBHbIX NOHATUIN K ONpeaeneHni;
2) yMeHue ncnosnb3oBaTb CTaHAAPTHbIE METOAbI ANS peLleHns TUNOBbLIX 3a4avy;
3) onTMMarnbHOCTb X04a peLleHus;
4) noruvka nsrnoXeHus, pacCcyxaeHun;

5) NpaBUbHOCTb BbINOMNIHEHWUSI PacYeTOoB;
6) camMoCTOSATENBHOCTb BbIBOAOB.

Kputepuu oueHKM KoMneTeHUUN (pe3ynbTaToB 00y4YeHUs1) Npu TeKyLluen
aTTecTaumm:

3a4YTeHO: BLINOMHEHNE MPaKTUYECKMX 3alaHu U OTBETLI B XO[E Onpoca COOTBETCTBYIOT
nepeyncneHHbIM rnokasatensaMm, obyvarowninca gaeT OoTBeTbl Ha AOMNOMHUTENbHbIE BOMNPOCHI,
MOXeT OblTb He CcOBCeM MofnHble. [leMOHCTpupyeT yMeHue pelwaTb 3adadvv, BO3MOXHO C
HEKOTOpPbIMM OLLIMBKamu.

HesauyteHo: B xode onpoca oTBeTbl 0by4yarowerocs He COOTBETCTBYKT HU OAHOMY M3
nepevncrieHHblx nokasartenen. OOyvyaroWmMncs OEMOHCTpUMpYeT dparMeHTapHble 3HaHUA W
YMEHUSA UNn nx oTCyTCTBUE.

20.2 NMpomexyToyHasa aTrecTauums

lMpomexyToyHas aTTectauMss npoBOAUTCA B cooTBeTcTBUM C  [lonoxeHnem o
NPOMEXYTOYHOM aTTecTauum obyyarwmxcs no nporpamMmmam Bbicliero obpasoBaHuS.
lMpegHasHayeHa ons onpedeneHnss ypoBHS OCBOEHUSI BCero obbema y4yebHON ANCUUNANHBI U
npoBoauTCA B (bopme 3a4eTa 1 3K3ameHa.

MpomexyToyHas aTTectaumsi Mo AUCUMNIMHE OCYLLECTBISIETCS C NOMOLLbIO CrieayHLLmX
OLIEHOYHbIX CPEeaCTB:

MpumepHoOe coaepxkaHMe 3ag4aHUN NTOFOBOW KOHTPOJIbHOM paboThbl
1. Haittn obpa3s obnactu D npu otobpaxeHun dyHkumein w= f (z):

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

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

w=ctgz.
3. BbluncnuTb nHTErpan I (1+ i — 27)dz , roe Y — nuHua, coeauHsiowan Toukn Z; =0 u
Y
Z,=1+2i,
a) OTpPe30K NPAMOMN;

6) ayra napabonbi;
B) NIoMaHaa 21237, ,rae Z3=l.

Moyemy nony4aroTcst pasHble OTBETHI?



4. BblMUCNUTbL UHTErpan jlmzdz, roe V:
Y
a) OTpesok npamoit oT Toukn ;=0 a0 Toukm Z,=1+2i;

0) pnyra napabonbl y= 2%2 OT TOYKM 2= 0 pgo Touku Z, =1+2i. Moyemy

nony4yarTcs pasHble OTBETbI?
5. CyulecTByeT nMu pyHKUUS, aHanMTU4ecKkas B Touke Z =0 1 NpuHMMaroLLas B TOYKax

Z =% (n =1, 2, ) 3HayeHus:
T T S S S
22 4 4 6 6 2k 2k
6) £, 2, 3, 43568 0
2 3 4 5 6 7 n+1

. 1 y
6. ®yHkumsa SIN 1_7 NMeeT BeCKOHEYHYI NocrneaoBaTeNbHOCTb HYMen, CXOOsLYCS K

Toyke 1, HO TeM He MeHee 3Ta (PYHKUMA OTMIMYHA OT MOCTOAHHOW. He

NPOTMBOPEUUT NN 3TO TEOpeMe EeAWNHCTBEHHOCTU?
2i + o0

zsin zt
7. BblMuCNUTbL MHTErpan I Z—dz, t > 0.
2i—w Z +1
i+oo
z cos zt
8. Bbluucnutb nHTerpan j ——dz, t>0.
il (z+1)

MepeyeHb BONPOCOB K 3K3aMeHy

PaclumpeHHasa komnnekcHas nnockocTb. Ctepeorpaduyeckasa npoekuusi. Cpepa PumaHa.
JInHenHasa PyHKUMS KOMMNEKCHOIO NEPeMEHHOrO.

N =

dyHkums f(2) = % OGpa3 OKPYXKHOCTM |z — z¢| = R Npn 0TOGPaXKEHUM 3TOW (YHKLMEN.

> W

[ApobHo-nnHenHasa yHKumna. CTpyKTypa oTobpaxeHus, 3agaBaeMoro gpobHO-NMHENHON
doyHKUMEN.

5. MNokasaTenbHas QYHKUMA KOMMSIEKCHOrO nepeMeHHoro. KomnnekcHbl  norapudgm.
OnpepgeneHne n npocTtenne CBONCTBa.

6. TpuroHomeTpudeckme YHKUMM  KOMMEKCHOro nepemeHHoro. OnpegeneHvs wn
npocTenLLme CBOMNCTBA.

7. N'mnepbonnyeckne yHKUMM KOMMNIEKCHOro nepemeHHoro. OnpefeneHna n npocrenime
cBOMCTBA.

8. OtobpaxeHne NnocKOCTN NOCPeACTBOM PYHKLMN €7 .

9. OuddepeHumpyeMocTb PYHKUMA B CMbICIIe KOMMIIEKCHOro aHanusa. [lpoussogHas wn

anddepeHuman. leoMeTpuyecknin CMbICN MOAYNSA U aprymeHTa Nnpomn3BOAHON OYHKUNN B
TOuKe.

10. Teopema Kowwm-PumaHa.

11.Cneacteuss n3 Teopembl Kowun-PumaHa. [apmoHudeckne dyHKumn.  ConpspKeHHble
rapMoHN4eckne yHKLMK.

12.VIHTerpan OT KOMMMEKCHO3HAYHOM (PYHKUUM OeUCTBUTENbHOrO nepemeHHoro. Moaynb
WHTerpana un oueHka Moaynst HTerpana.

13.0npegeneHne n npocTeNIMe CBOWCTBA MWHTErpana oT QYHKUMM  KOMMIIEKCHOro
nepeMeHHOro no KpnBoOW.

14.0ueHkKa nHTerpana.



15. AnnpokcnmMauunsa nHTerpana nHterpasbHOM CyMMOMN.

16. Annpokcmaums HTerpana no KPUBOW UHTerpanom no fIoOMaHoMW.

17. Teopema Kowmwm-l'ypca.

18.Teopema Kowwm-N'ypca gnst MHOrocesisHonm obnacrtu.

19.Hes3aBucMMoOCTb MHTErpana oT Buaa nyTn UHTErpupoBaHus.

20.MepBoobpasHasn pyHkumsa. Popmyna HotoToHa-IlenbHumua.

21.BbiBoA nHTErpanbHon popmynbl Kowwm.

22.Jlemma o gudpdepeHUnpoBaHUN MHTErpana no napameTpy.

23.NHTerpanbHble dopmyrnbl Kowmn ans npomsBoaHbIX rofioMopdHon dyHkumm. Cneacreme o
GeckoHeuvHon anddepeHLMpyeMOCTN roTIoMOPGHON OYHKLNN.

24. dopmyna Tewnnopa.

25. OueHkn Npon3BogHbIX ronoMopgHon dyHKumMK. HepaBeHcTBa Ko,

26. Teopema Jlnysunns.

27.TlepBas Teopema eUHCTBEHHOCTMU.

28.Hynb pyHKUMK, KpaTHOCTb HYNSA. [peacrasneHne ronoMopdHON YHKLNM B OKPECTHOCTH
Hyns.

29.30n11MpoBaHHOCTb HyNen rofoMopHON OYHKLMN.

30.BTopas Teopema egmuHcTBEHHOCTU. CneacTteume.

31.MocnepoBaTenbHOCTM rofIloMOPMHbIX PyHKLUMI. [1epBasa Teopema Beneplutpacca.

32.Tononorna B NpocTpaHcTBe ronoMopdHbIX pyHKuun. BTopas Teopema BeneplTpacca.
Teopema MoHTens (6e3 gokasaTenbcTea).

33.Pagpbl ronoMmopdHbIX yHKUMA. [NovneHHoe anddepeHunpoBaHme U MHTErpUpoOBaHne.

34.CteneHHble psabl. Teopema Abens. dopmynbl 4ns KoaddnuneHTos.

35.CBOMCTBO Kpyra cxogMmocTu cTeneHHoro psga. Popmyna Kown-Agamapa.

36. PasnoxeHune ronomopdHon oyHKUMKM B pag, Tennopa.

37.Psag Nlopana. opmynbl 4N KO3 pULMEHTOB.

38. PasnoxeHune dyHKLMIA, FONOMOPMHBLIX B KONbLUe, B psa JlopaHa.

39.0Ocobble ToYkK. Bnabl ocobbix TOYEK.

40.BblveT (hyHKUUKM B Touke. Teopema Ko o0 BblyeTax.

41.Popmyna JlopaHa.

42.BblvncneHne BblveTa B nostoce. YacTHele crnydau.

43.onoMopdHOCTbL U 0COHBEHHOCTM HA BECKOHEYHOCTN.

44.Pas3noxeHune B psag JlopaHa B OKPECTHOCTU M30SIMPOBAHHON OCODOM TOUKM.

45.BblveT hyHKUMKM Ha 6eckoHevHocTH. Teopema Kowwu o nonHom cymMe BblYETOB.

o0
46.MpocTenwme T1nbl HeCOBCTBEHHbLIX MHTErpasnoB. VIHTerpanel BMaa J.R(x)dx.

- 00

o0
47 .VnTerpansl BMaa If(x) ¢~ dx . Nlemma YXopaaHa.
— o0
48.Nlorapundpmunyeckada pyHkumna. Touka norapmmMmUyecKoro BETBIEHUS.
49.CTteneHHasa (PyHKUMA C NPOU3BOSIbHBLIM Moka3aTenem creneHu. Todka anrebpanyeckoro
BETBNEHUS.
50.Jlorapngpmmyeckasa npon3sogHas U ee CBOMUCTBA.
51.Tlone mepomopdHbIX PYHKUMIA. [pupalleHe norapudma MepoMopdPHON PYHKLMN.
52.MpuHumn aprymeHTa.
53.Teopema Pyuie.
54.OcHoBHasi Teopema anrebpsbl.
55.Teopema N'ypBULA 0 HYNAX NnocnegoBaTenbHOCTU FONIOMOPMHbLIX (PYHKLNNA.
56.MpuHUMN Makcnmyma moayns.
57.Jlemma LWBapua.
58.JononHeHne k nemme LLBapua.



OnuncaHue TeXHONOrMM NpoBeaeHUs

lMpomexyTodHass aTTecTauus N0 AMCUMNNWHE npecnegyeT uenb OoueHuTb paboTty
obyvalolmxcss 3a Kypc, MNOMyYeHHble oOyvalwmMmncs 3HaHUsl, YMEHUss U YPOBEHb
NPUOBPETEHHbIX  KOMMETEHUMA, WX MPOYHOCTb, pasBUTUE TBOPYECKOTO  MbILLNEHNS,
npuobpeTeHne HaBbIKOB CaMOCTOSTENbHOW paboTbl, YMEHME CUHTEe3NpOBaTb MOSyYEeHHbIE
3HaHUSA N NPUMEHATb UX NPU PELLEHNN NPAKTUYECKNX 3aaav.

3avet

MpoBoauTcs Ha nocrnegHeM NPakTUYecKkoM 3aHATMK. MToroBas oLeHKa BbiCTaBRsETCs Mo
pesynbTaTam BbIMNOSIHEHUS UTOFOBOM KOHTPOSbHOM paboThbl.

TpeboBaHMs K BbINONHEHUIO 3a4aHUI (LUKanbl U KPUTEPUN OLIEHNBAHMS)

Mpn npoBedeHUM NPOMEXYTOYHOMW aTTectaumMm B ¢opMe 3a4eTa MUCMOoNb3ylTcA
cnegywouime nokasaTtenu:

1) ymeHne NpUMeHATb CTaHAapTHbIE METOAbI AN pELUEeHNS TUMOBbIX 3a4ay;

2) onTnMasibHOCTb XO4a peLueHNnA;
3) npaBuUIibHOCTb BbIMOJIHEHNA paCHeTOB.

LLkana oueHnBaHUA:

3ayTeHo: BbINOMHEHME 3a4aHUA KOHTPOMbHON paboTbl COOTBETCTBYHOT NEepedncrieHHbIM
nokasartenam. bonee NonoBuHbI 3agaHN KOHTPOMBHOM PaboTbl BbIMOMHEHBI BEPHO.

He3ayTeHo: MmeHee NonoBMHbI 3a4aHN KOHTPOSbHOM PaboTbl peLLeHbl BEPHO.

OK3ameH npoBoauTca B dopme cobecepoBaHus ¢ npenogasatenem. Obyvarowmica
nonyyaeTt ABa TEOPETUYECKMX BOMPOCA Ha 3HaAHWE MOHATUIN 1 onpeaeneHnin, PopmMynMpoBOK U
AoKasaTenbCTB YTBEPXAEHUN N 3a0a4dy M3 NepeyHsa nNpakTuyecknx 3agaHui. o pesynbTatam
OTBETa BbICTABMNSAETCA OLEHKa NO NATUGanbLHON LWKane.

Bpems noaroToBkM K OTBETY He AOSMKHO NpeBbIlaTh OAHOr0 aCTPOHOMMYECKOro Yaca. [pu
HeobxogMMoOCTK, B Xxoge OTBeTa npenofaBaTefNlb MOXET 3ajaBaTbh YTOYHSKOWME U
AONONHUTENbHbIE BOMPOCHI.

Mpn npoBegeHMM NPOMEXYTOYHOW aTTecTaumm B OpPMe 3K3aMeHa WCMOoNb3yTCs
crnegyrowne nokasatenu:
1)3HaHune y4ebHOro matepmana n BnageHne NOHATUNHBIM annapaToM KOMMSEKCHOrO aHanmaa;
2) NOrvKa U3noXeHus;

3) KOPPEKTHOCTb (POPMYINIMPOBOK M AOKA3aTENLCTB YTBEPXKAEHUN N TEOPEM;
4) ymMeHue CBA3bIBaTb TEOPUIO C NPAKTUKON;

5) ymeHue unncTpupoBaTtb OTBET NpUMeEpamMu;

6) yMeHne NnpuMeHATb opMyfbl, pellaTb 3a4ayun.

CoOTHOLLEHNE NokasaTenewn, KpUTepmeB 1 LLKarbl OLEHUBaHUS pe3ynbTaToB 00y4eHus.

YpoBeHb
Kputepuun oueHnBaHus cchopmmpoBaH- | LLkana oueHok
HOCTHU
KOMNeTeHuU MmN
O6yvalowmiica B NONHOW Mepe BrageeT MOHATUVHBLIM | [TOBbILLEHHbIN OT1nnyHo
annapatomM AaHHon o6nacTn KOMMMEKCHOro aHanm3a, KOPPeKTHO YPOBEHb
dopmynuMpyeT M [oKasblBaeT  yTBEpPXOeHwus,  crnocobeH
WNNICTPUPOBaTb OTBET nNpumepamn, Gaktamu, AaHHbIMU
Hay4YHbIX UCCrefoBaHWIA, MPUMEHATL TEOPEeTUYECKNE 3HaHNS ANs
pEeLeHNs npakTU4YeckMx 3agady B 00MacTM  KOMMIEKCHOro
aHanusa
OTBeT obyuvatowierocs He COOTBETCTBYET OAHOMY (OBYM) w3 BasoBbii Xopouwo
NnepeyYncrieHHblX nokasaTenen, Ho CTyAeHT AaeT npaBuiibHble YPOBEHb
OTBETbI HA AOMOMHUTENbHbLIE BOMPOCHI.




OTBeT obyyvaroLerocsi He COOTBETCTBYET J1H0ObIM ABYM (TPEM) 13 MoporoBbin YanoBneTBopu-
nepeyncrieHHblX nokasaTtenen, obyyalwoLlmicss gaeT HenosHble YPOBEHb TenbHO
OTBETbl Ha [JOMNONHUTENbHbIE BOMPOCHl.  [leMOHCTpupyeT
YacTUYHbIE 3HAHWS, UMW UMEET He MOSfHOoe NpPenCTaBNeHUN
MOHATMIN KOMMJIEKCHOTO aHanu3a, AOMNyCKaeT CyLeCTBEHHblE
owmnbKkM B peLleHnn 3agad

OtBeT oOyuaroLlerocd He COOTBETCTBYET MOObIM YETbIPpEM U - Heypoenert-
Gonee wn3 nepeuyncneHHblx nokasatenen. OOGyvatowmics BOPUTESIbHO
OEMOHCTPUPYET  OTPbIBOYHbIE,  (OparMeHTapHble  3HaHuS,
ponyckaet rpybble owmnbKku, He yMmeeT pellaTb 3agauu.

20.3 ®OHO OUEHOYHbIX cCpeacTB ChOPMUPOBAHHOCTM KOMMETEHUMA CTYOEeHTOB,
pekoMeHAyeMbIW AN NpoBeAeHUA AMarHocTUYeCcKux pabor

1) TecToBble 3agaHus
- 3a4aHusa 3aKpbITOro TUna - CpeaHUin YpoBEHb CITOXHOCTH

3
KopHsiMu ypaBHeHust X +36X Han nonem KOMMNEKCHBIX YMCen SIBASIOTCS ...

6 -
2) —5; 4
Yucno i*®* paBHO
1) -i;  2)-1; 3)i; 4) 1.
Test3

4

MHuMmasi yacTb yactHoro 1+1 pasHa
D=2 2)-4 3)2; 4) 4.

Ecnu doyHkuma w(z) =u(x, y) +Vv(x, y) ronomopdHa B 0651aCcTM KOMNIEKCHOM NIockocTh. Toraa eé
Npon3BOAHas BblYMCASETCH No hopmyne

1) w’(z)=%+i%; 2) W'(z)=%u—i%;

Kakune dpyHKUMM audpdrepeHumnpyembl B CMbICe KOMIMIEKCHOro aHanm3a Ha BCen KOMMNeKCHOM
NOCKOCTU

Sinz




- 3apaHuga OTKPbLITOro Tuna (KOpoTKUN OTBET)

Test6
PyHKUMA aBNSeTCs ronomMopdHOM B TOYKE Torfa v TONbKO Toraa, Korga B 3TOM TOYKe
BbIMOSIHEHbI YCNOBUS ... .

OTtBeT: Kown-PumaHa

Test7
1 dz
Hanuwwute nponyuweHHoe Yncno —I[f|l——-=....
2riy z-a
OtBeT: 1
Test8
1 dz
HanuwwuTe nponyweHHoe yncno —[fl—-=....
27y (z-a)
OtBeT: 0
Test9
BbiueT B ntobom Touke ronomMopdHON YHKUNN PaBEH ... (HaNULWMTE YMCIO).
OtBeT: 0
Test10

Ans pyHKUMIA KOMMNEKCHOro NepeMEHHOro MOryT CyLLLECTBOBaTbL TPW BUAA 0COObIX TOYEK:
ycTpaHuMas ocobasi Touka, ... U cylecTBeHHO ocobasi Touka. HanmwuTte nponyeHHoe CnoBo.

OTBeT: nontoc

Beprle OTBeTbl BbiAeneHbl ULBEeTOM.

TpeboBaHMs K BbINOMHEHUIO 3a4aHUN, LWKanbl U KPUTEPUM OLLlEHUBAHUS
1) TecToBLIE 3agaHuS.

- 3agaHuga 3akpbITOro TMNa — cpegHuin YPpoBEeHb CIOXHOCTU (BbIOOD OAHOrO BapuaHTa OTBETa,
BEpHO/HEBEPHO):

e 1 6ann — ykasaH BEepHbIN OTBET;
e 0 6annoB — yka3aH HEBEPHbLIN OTBET.

- 3agaHna 3aKpbITOro TMNa - CPeAHNN YPOBEHb CIOXHOCTU (MHOXECTBEHHbIN BbI6OP):

e 2 6anna — ykasaHbl BCE€ BEPHbIE OTBETHI;

e 33 KaXabll BEPHbIN OTBET cTaBuTca 1 Gann, npyM 3TOM 3a KaXKablA HEBEPHbIA OTBET
BblunTaeTca 1 6ann;

e (0 6GannoB — He BbIOpAHO HM OQHOrO BEPHOro OTBETA.

- 3agaHna 3aKpbITOro TMna (Ha COOTBETCTBME):

e 2 6anna — Bce COOTBETCTBUA ONpeaeneHbl BEPHO;



e 33 Kaxagoe BepHOe CornocTaBneHve cTaBuTca KonuyectBo 6annos, paBHoe
MakcumanoHoMmy (2 6anna), AeneHHOMY Ha KONMMYecTBO npeanaraemMblx B BOMpPOCe
COMOCTaBIieHun;

o 0 6annoB — HM Og4HO conocTaBneHne He BblIOpaHoO BEPHO.

- 3agaHug OTKPbITOro Tnna (KOpoTKUM OTBET):

e 2 6anna — ykasaH BEpHbIN OTBET;
o 0 6GannoB — ykasaH HeBEpPHbIN OTBET.



