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Conep:xanue
HACIHOPT ®OHIA OLHEHOYHbBIX CPEJCTB
NEPEYEHb OHEHOYHBIX CPEJICTB
OIIMCAHME IOKA3ATEJIEA U KPUTEPUEB OLIEHUBAHHUSI KOMIETEHIINIA

METOAUYECKHUE MATEPUAJIBL, ONPEJEJAIOINUE ITPOLEAYPbI
OIIEHUBAHUSA PE3YJIBTATOB OBYUEHUSA, XAPAKTEPU3YIOIIUX 3TAIIbI
®OPMHUPOBAHUS KOMIETEHIIAM

MATEPHUAJIBI JJIA ITPOBEJEHUA TEKYINEI'O KOHTPOJISA U
MPOMEXXYTOUYHOM ATTECTALIUH



1. MACIIOPT ®OHJA OHEHOYHbBIX CPEJICTB
0o quciuminiae « KoMIJIeKCHBIN aHaIU3)

OneHOYHBIE CpEJICTBA COCTABJSIFOTCS B COOTBETCTBHHM C pabouedl mporpaMMoi
JTUCIUTIIMHBI M TIPEJICTABIIIOT CO00M COBOKYIMHOCTh KOHTPOJbHO-U3MEPUTEIBHBIX MaTEPHUAJIOB
(TumoBbie 3amauM (3aaHMs), KOHTPOJBHBIC PA0OOTHI, TECTHl W Jp.), MPEIHASHAYCHHBIX IS
WU3MEPEHHS YPOBHS JOCTHKECHHSI O0yUJalOIUMHKCS YCTAaHOBJIEHHBIX PE3YyIbTaTOB O0OyUCHHS.

OueHouHBIE CpPEACTBA MCMOJB3YIOTCS TPH  MPOBEACHUHM  TEKYIIEro  KOHTPOJIS
YCIIEBAEMOCTH U TPOMEKYTOUYHON aTTECTAIUH.

Tabmuma 1 - IlepeueHbp KomImeTeHIUNA, (OPMHUPYEMBIX B TPOIECCE OCBOCHUS
JUCHUTITUHBI
Kon
HanmenoBaHue pe3yJjibTara o0yueHust
KOMIIeTEeHI[UH
[1K-2 Cnoco0eH MOHUMAaTh, COBEPIICHCTBOBaTh U MPHUMEHSTh COBPEMEHHBIH

MaTeMaTH4YeCKUI alriapar

[1K-2.1. 3HaeT OCHOBHBIE TEOPEMBI B (DOPMYJIBI MATEMAaTHIECKOTO aHAIN3A,
reOMEeTpUH, AUCKPETHON MaTeMaTuku, Iu(QepeHIHaIbHbIX ypaBHEHUH,
TEOPETUUECKHUX OCHOB UH(POPMATHKH, YHUCJIEHHBIX METOJIOB,
(GYHKLIMOHATIBHOIO aHAIN3A.

[IK-2.2.  YMeeT mNpPUMEHATH OCHOBHBIE TEOpPEMbI U  (OPMYIIBI
MaTeMaTHYeCKOro  aHaliu3a, TIeOMETPUM, [JUCKPETHOH MaTeMaTHKH,
Qg epeHnaIbHbIX YpaBHEHHH, TEOPETUYECKHX OCHOB HH(OPMATHKH,
YHCIEHHBIX METOJIOB.

[1K-2.3. Bnaneer MeTojamu, HpuUeMaMM, ajlropuTMaMH U crocodamu

NPUMEHEHHUST COBPEMEHHOTO MaTeMaTHYeCKOro ammapara Ui PerieHHs
3a/1a4 MPoPECCHOHAIBHON A TEIHHOCTH.

KoHeuHbIMu pe3ynbTaTaMM OCBOCHHS JUCHMIUIMHBI SBISIOTCA  chOpMUpOBaHHBIE
KOTHUTHUBHBIE JIECKPUITOPBI <«3HAaThb», «YMETb», «BIAAETb», PACHUCAHHbIE IO OTIECIbHBIM
komneTeHIMsIM. dDopMupoBaHHE ECKPUNTOPOB MPOMCXOAUT B TEUEHUE BCEr0 CeMecTpa Io
JTalmaM B paMKaX KOHTAaKTHOM pa0oThl, BKIIOYAIOIIEH pa3iMyHble BHIbl 3aHATUH U
CaMOCTOSATENILHON pabOThl, C MPUMEHEHUEM pa3InYHbIX (GOpM U MeTOM0B 00ydeHus (Tabi.2).



Tabnuna 2 - ®opMupoBaHKE KOMIETEHITUH B MTPOIIECCE U3YUCHUSI TUCIUILTAHBL:

Kon YpoBeHb WNHpukaTopsl JoctwkeHus | Bung  yueOHbIX 3aHATHI, KonTponupyemble pazgensl u | OLEHOUHBIE CPEACTBA,
KOMIIETCHIIMM | OCBOCHUS KOMIIETCHIIMH pa®oTbl, (GOpMBI M METOJBI | TEMbI AUCHUILIMHBI UCIIOJIb3YEMBIE JUISt
KOMIIETEHIIUH o0y4eHHs, CIIOCOOCTBYIOIINE OLICHKHU YPOBHS
(GOpMHUPOBAHUIO U PA3BUTHUIO c(OPMHPOBAHHOCTH
KOMIIETEHIUH KOMIETEHIMH
OIIK-3 3naem
Henocrarounsrii | OIIK-3. Crynent He cnocoOeH | Jleknmonnsie u mpaktuyeckue | 1. KomrekcHble yucia. Texymui KOHTpOJIb —
YPOBEHb IPUMEHATh U MOJIUGUIMPOBATH | 3aHATHS, camocrosiTenbHas | 2. DYHKIMM  KOMIUIEKCHOIO | OPOC,  KOHTPOJIbHAA
MareMaThYecKue Mojenu s | paboTa 00yyJaromuxcs, MIEPEMEHHOTO. pabora, pacdeTHo-
pemieHuss 3agad B 00JacTH | HOJArOTOBKA u cmava | 3. JuddepenuunansHoe rpaduyeckoe 3a1aHue
npodeccnoHaTbHOM MPOMEKYTOYHOM aTTECTALIUH. ucuucnenne OKII.
JESATEIIBHOCTH. 4. HHTerpallbHOE MCUUCIICHHE
He 3Haer OCHOB KOMIIJIEKCHOTO OKII.
aHaJIn3a.
ba3zoBb1it OIIK-3.1. Crynent  ycBowmu | Jlekunonnsle u npaktuyeckue | 1. KommiekcHble yncina. Texymui KOHTpOJIb —
YPOBEHb OCHOBHOE COJIEp/KaHUE | 3aHATHUSA, camocrosTenbHas | 2. DYHKIMM  KOMIUIEKCHOTO | OPOC,  KOHTPOJIbHAA
MaTepuaiga JAMCLUMIUIMHBL, HO | pabora oOydaromuxcs, MIEPEMEHHOTO. pabora, pacueTrHo-
UMEET HECHUCTEMaTU3UPOBAHHBIE | IOJTOTOBKA " cmava | 3. JuddepenuunansHoe rpadudeckoe 3aJaHue
3HAHUS 00 OCHOBAax | MPOMEXKYTOYHOM aTTECTALNH. ncuucnenue OKII.
KOMIUIEKCHOTO aHaJIH3a. 4. HHTerpallbHOE MCUUCIICHHE
OKII.

! JleKuMOHHBIE 3aHSTHS, IPAKTHUYECKHE 3aHATHS, TAG0PATOPHBIC 3aHATHS, CAMOCTOATE/ILHAS PAbOTa. ..
% HeoGXO0/IMMO yKa3aTh aKTHBHBIC ¥ MHTEPAKTUBHEIC METOIbI 0OYUeHHs (HATPHMEp, HHTEPAKTHBHAS JIEKIHs, paboTa B MaJIbIX TPYIIIAX, METOIbI MO3TOBOTO IITYpMa H T.11.),
CIOCOOCTBYIOIIHE PA3BUTHIO Yy 00YUAIOIINXCS HABBIKOB KOMAaHIHOM PabOTHI, MEKIMIHOCTHON KOMMYHUKAINH, IPUHATHS PEIIeHUH, TUASPCKIX KadeCTB.
® HaumenoBauue TeMbl (pasjena) Gepercs u3 paboueii mporpaMMbl TUCIHIITHHEL
* OneHOYHOE CPEICTBO TOIDKHO BEIOMPATHCS C YUETOM 3aITaHHPOBAHHBIX PE3yIbTATOB OCBOCHHS AUCIMILTHHEI, HAIPAMED:
«3HaTh» — cobeceloBaHNE, KOJUIOKBHYM, TECT. ..
«YMeTb», «Bnanets» — MHIUBHUTya bHBIA WK TPYIIIIOBOM MMPOEKT, Kelc-3a1a4a, AesoBas (poseBast)

urpa, noptdoimo. ..




Cpennuit OIIK-3.1. Crygent crnocobeH | JIGKIIMOHHBIE W TMPAKTHUYESCKUE KommnekcHele uncina. Tekymuii KOHTPOJb —
YpOBEHb CaMOCTOSITEIILHO BBIJICIIATE | 3aHATHs, paboTa B  MaJbIX @YHKIMM ~ KOMIUIEKCHOIO | OIPOC,  KOHTPOJIbHAS
TJIABHBIE MTOJIOKEHUS B | rpymnmnax, MHTEpaKTUBHAs IIEPEMEHHOTO. pabora, pacyeTHo-
W3YYCHHOM MaTepuae. JCKIHS, TUCKYCCHS, HuddepennnansHoe rpaduueckoe 3a1aHue
3HaeT OCHOBBI KOMILUIEKCHOTO | CAMOCTOATEbHAS pabota ucuncienne OKII.
aHaJIn3a. 00y4aromuxcs, MOArOTOBKA M WHTerpanbHOe UCUnCIEHHUE
craya MIPOMEKYTOYHOMN OKII.
aTTeCTalllu.
Bericokuii OIIK-3.1. Crynent 3HaeT, | JICKUMOHHBIE U MPAKTHYECKUE KommiekcHbie uncina. Texkymuii KOHTpOJIb —
YpOBEHb MOHMMAET, BBIIENICT TJABHBIC | 3aHATHS, paboTa B  MaJbIX @YHKIMM ~ KOMIUIEKCHOTO | OIPOC,  KOHTPOJIbHAS
MOJIOKEHUS B W3Y4YEHHOM | Ipynnax, MHTEpaKTUBHAs NIEPEMEHHOT 0. paborta, pacyeTHo-
MaTepuaie U CIOCOOEH | JIEKLIUs, TUCKyCCHs, Huddepennnansaoe rpaduveckoe 3a1aHue
MPUMEHITh U MOAUPHUIHMPOBATH | CAMOCTOSTEIbHAS pabota ucuncienne OKII.
MaTeMaTHYeCcKue MOJAEIM JUIsl | o0ydaroluxcs, MOATNOTOBKA U WHTerpanbHOe UcUnCICHHE
peumieHus 3agad B o0JyiacTu | chaya MIPOMEXYTOYHOU OKII.
npodeccnoHaTbHOM aTTeCTallUU.
JESATEIBHOCTH.
3HaeT OCHOBbI KOMIIJIEKCHOTO
aHaiIM3a.
Yueem
ba3zoBbrit OIIK-3.2. CtyaeHT ucnbIThbiBaeT | JICKIIMOHHbIE W TMPAKTUYECKUE KomriekcHble uncna. Texymuin KOHTpOJIb —
YpOBEHb 3aTpyJHEHUs] MpU MNPUMEHEHUHU | 3aHATHs, padoTa B  MaiblX @OYHKIMM ~ KOMIUIEKCHOTO | OPOC,  KOHTPOJIbHAS
METOJI0B KOMIUIEKCHOT'O aHaJIn3a. | rpynnax, MHTEPAaKTUBHAs NIEPEMEHHOTO. pabora, pacueTHo-
JIEKIHUS, JIMCKYyCCHS, Hudbdepennmanbaoe rpadguyeckoe 3agaHue
CaMOCTOSITENIbHAS pabota ucuncnenne OKII.
oOyuaromuxcsi, MOArOTOBKa H WNHTerpanbHOe UcUnCIeHHE
caaya IIPOMEKYTOYHOU OKII.

aTTeCcTanuu.




Cpennuit OIIK-3.2. Crynent ymeer mo | JIGKIMOHHBIE M TMPAKTHUYESCKUE KommnekcHele uncina. Tekymuii KOHTPOJb —
YPOBEHb oOpa3ily pemarh CTaHJApTHBIC | 3aHATHS, pabdoTa B  MalbIX OYHKIMA  KOMILUIEKCHOTO | ONPOC,  KOHTPOJIbHAS
npodeccuoHanbHble  3aJaydl  C | TpyIIax, MHTEPaKTUBHAS MEPEMEHHOTO. pabora, pacueTHo-
MIPUMECHCHHEM METOJIOB | JICKITHS, TUCKYCCHS, HuddepennnansHoe rpaduueckoe 3a1aHue
KOMIUIEKCHOTO aHaIH3a. caMoCTOsITeNIbHAs pabota ucuucnenne OKII.
o0yJaromuxcsi, MOATOTOBKA H HNurerpaibHoe ncuuciaeHue
craya MIPOMEKYTOYHOMN OKII.
aTTECTaIUH.
Bricokuit OIIK-3.2. Crynent yMmeeT | JIEKIIMOHHBIE U NPAKTUYECKUE KoMmmnekcHele uncia. Texkymuii KOHTpOJIb —
YPOBEHb pemiath CTaHJIAPTHBIC | 3aHATHSA, paboTa B MaJbIX OYHKIIMA ~ KOMILUIEKCHOTO | ONPOC,  KOHTPOJIbHAS
npodeccuoHanbHble  3afaud ¢ | Tpymnmax, MHTEPaKTUBHAS MEPEMEHHOTO. paborta, pacueTHo-
MIPUMCHCHHEM METOJIOB | JICKITHS, TUCKYCCHS, HuddepennnansHoe rpaduueckoe 3a1aHue
KOMIUIEKCHOTO aHaJIH3a. camMoCTOsITeNIbHAs pabota ucuncnenne OKII.
0o0ydJaronmxcs, MOJAroTOBKa M HurerpaiibHOE MCUYUCTICHUE
crada MIPOMEXKYTOYHOM DKITI.
aTTECTaIUH.
Braoeem
ba3zoBbrit OIIK-3.3. CryneHt Ha 0a30BoM | JIeKIIMOHHBIE W TIPAKTHYECKHE KowmrmuiekcHeie uncina. Texymui KOHTpOJIb —
YPOBEHb YpOBHE  BJaJieeT OCHOBHBIMU | 3aHATHSA, paboTa B MalbIX @OYHKIMA  KOMILUIEKCHOTO | ONPOC,  KOHTPOJIbHAS
HaBBIKAMH MPOBENICHUSI | TpyIIax, WHTEpaKTUBHAsS TIEPEMEHHOTO. pabora, pacueTrHo-
MHKEHEPHBIX pacyeToB | JEeKUHs, TUCKYCCHS, HuddepennnansHoe rpaduueckoe 3a1anue
OCHOBHBIX MoKa3aTeyie | CaMOCTOATENIbHAs pabota ncuncienne OKII.
pPE3yNbTaTUBHOCTH CO3JIaHUSI U | OOyYarOIIUXCs, MOATOTOBKA H WNHuterpanbHOE HCUUCIEHUE
MPUMEHEHHUs] HH(OPMAIMOHHBIX | claya IIPOMEKYTOYHOU OKII.

CHCTEM U TEXHOJIOTHI.

aTTCCTaluu.




Cpennuit OIIK-3.3. Crynent  Bianeer | JIEKIIMOHHBIE W TMPAKTUYECKHUE KomiiekcHble yncia. Tekymuii KOHTPOJb —
YpOBEHb 3HaHUSIMH ~ BCETO  HM3YYEHHOTO | 3aHATHs, paboTa B  MaJbIX @YHKIMM ~ KOMIUIEKCHOIO | OIPOC,  KOHTPOJIbHAA
Marepuana. Brmageer HaBblkamu | rpynnax, MHTEpaKTUBHAs IIEPEMEHHOTO. pabora, pacyeTHo-
IIPOBEJICHUS MH)XEHEPHBIX | JIEKIHS, TUCKyCCus, Huddepenunansuoe rpaduveckoe 3aJaHue
pacyeToB OCHOBHBIX IOKA3aTeJIeil | CaMOCTOSITEIbHAS pabota ucuncienne OKII.
pe3yJabTATUBHOCTU CO3JaHHMS U | OOyYaromMXCs, MOJATOTOBKA M WHTerpanbHOe UCUnCIEHHUE
MpUMEHEHUs HWH(POPMAIIMOHHBIX | c1ada MIPOMEKYTOYHOMN OKII.
CUCTEM U TEXHOJIOTHH. aTTeCTallUu.
Beicoknii OIIK-2.3. Cryment BnazaeeT | JIEKUIMOHHBIE W TIPaKTHYECKHE KomrmuiekcHeie uncina. Texymui KOHTpOJIb —
YPOBEHb KOHLIENTYaJIbHO-TIOHSTHIHBIM 3aHATHSI, paboTa B  MaiblX @OYHKIMA  KOMILUIEKCHOTO | ONPOC,  KOHTPOJIbHAS
anmnapaToM, Hay4yHbIM $I3bIKOM M | TpyIIax, MHTEPaKTUBHAs HIEPEMEHHOTO. pabora, pacueTrHo-
TEPMUHOJIOTUEN U3YYECHHOU | JIeKUHUs, JUCKYCCHS, HuddepenunansHoe rpaduueckoe 3a1anue
JUCIUILINHEI. Bnaneer | camocTosATensHas pabora ncuncienne OKII.
HaBbIKAMH IpoBeJeHHs | O0yJaloluXCcsl, MOATOTOBKA U HNHuterpaibHOE HCUUCIEHUE
WH)KCHEPHBIX pacueroB | caaya IIPOMEKYTOYHOU OKII.
OCHOBHBIX [IOKa3aTeNel | aTTeCTaluH.
pEe3yJNIbTaTUBHOCTH CO3JIaHUSl U
MIPUMEHEHUST HMH(OPMALIMOHHBIX
CUCTEM U TEXHOJIOTHH.
[1K-2 3HaeT
Henocrarounsiit | [IK-2. Crynentr He cnocoOeH | JIeKIIMOHHBIE M MPAaKTUYECKHUE KomriekcHble uncna. Texymuii KOHTponb —
YpOBEHb MIOHUMAaTh, COBEPILIEHCTBOBATb M | 3aHATHUSA, CaMOCTOSITeNIbHAs OYHKIMM ~ KOMIUIEKCHOTO | OPOC,  KOHTPOJIbHAS
IIPUMEHSTh COBpPEMEHHBIN | paboTa oOyuaromumxcs, IIEPEMEHHOTO. pabora, pacueTHo-
MaTeMaTUYeCKHUi anmnapar. MOATOTOBKA u crada Hudbdepennmanbaoe rpadguyeckoe 3agaHue
He 3HaeT OCHOBHBIX TEOpPEM U | IPOMEXKYTOUHOM aTTECTALMH. ncuncnenue OKII.
(bopMyJ1 KOMIUIEKCHOT'O aHAJIM3a. WHTerpanbHOe UcUnCIeHHE
OKII.
ba3zoBbrit [K-2.1. Crynent ycBoua | JIGKIMOHHBIE M NPAKTHYECKUE KommiekcHeie uncina. Texymuil KOHTpOJIb —
YPOBEHb OCHOBHOE COJIEp/KAaHUE | 3aHATHUS, CaMOCTOSITENIbHAS @YHKIIMM ~ KOMIUIEKCHOIO | OIIPOC,  KOHTPOJIbHAA
MaTepuaiga JMCUMIUIMHBL, HO | pabota oOydaromuxcs, MIEPEMEHHOTO. pabora, pacueTrHo-
UMEET HECHCTEMaTU3UPOBAHHBIE | IOJTOTOBKA " caaua Huddepenunansaoe rpadudeckoe 3aaHue

3HaHHUA 00 OCHOBHBIX TEOpPEM H

MIPOMEKYTOUYHON aTTECTALUU.

ucuncienane OKII.




(bopMyI1 KOMIUIEKCHOT'O aHAIM3a.

WHTerpanbHOe UCUUCICHUE
OKII.

Cpennuit [IK-2.1. Crynent  cnocobeH | JICKIIMOHHBIE W TMPAKTHYECCKUE KomrmnekcHeie uncina. Tekymuii KOHTPOJb —
YpOBEHb CaMOCTOSITEIILHO BBIJICIIATE | 3aHATHs, paboTa B  MaJbIX @YHKIMM ~ KOMIUIEKCHOIO | OIPOC,  KOHTPOJIbHAS
IJIABHBIE MTOJIOKEHUS B | rpymnmnax, MHTEpaKTUBHAs IIEPEMEHHOTO. pabora, pacyeTHo-
M3Y4EHHOM MaTtepuase. JEKIIHS, TMCKYCCHS, Huddepenunansuoe rpaduveckoe 3aJaHne
3HaeT OCHOBHBIE TEOPEMbl M | CAMOCTOATEIbHAS pabota ucuncienne OKII.
bopmyIbl KOMIUIEKCHOTO | 00yJaromuxcs, HOJArOTOBKAa U WHTerpanbHOe ucuuciIeHUe
a”Hain3a. crada MIPOMEXYTOYHOU DKITI.
aTTeCTalllu.
Bericokuii [IK-2.1. Cryment cnocoOeH | JIeKIIMOHHBIE W TPaKTHYECKUE KommiekcHbie uncina. Texkymuii KOHTpOJIb —
YPOBEHb MPUMCHITh W MOAWQPHUIMPOBATH | 3aHATHSA, paboTa B  MaJbIX @YHKIMM ~ KOMIUIEKCHOTO | OPOC,  KOHTPOJIbHAS
MareMaTUYeCcKUe MOJEIu Uil | Tpynnax, MHTEpaKTUBHAs NIEPEMEHHOT 0. paborta, pacyeTHo-
peumieHus 3agad B 00JIacTH | JIEKIMS, TUCKyCCus, Huddepennnansaoe rpaduveckoe 3aJaHne
npodeccnoHanbHOM CaMOCTOATEIIbHAS pabota ucuncienne OKII.
NESITEIbHOCTH. oOyuaromuxcsi, MOATrOTOBKA U WHTerpanbHOe UcUnCICHUE
3HaeT OCHOBHBIE TEOpPEMBI U | claya MIPOMEXYTOYHOU OKII.
hopmybl KOMIUJIEKCHOTO | aTTECTallHUH.
aHanu3a.
[Toka3biBaeT ri1yboOKoe 3HaHHE U
MNOHUMaHWe 10  HU3y4aeMbIM
TeMaM.
Ymeem
ba3zoBbrit [1K-2.2. CryneHrt | JIekunoHHbIE M NPAKTUYECKHE KomrmuiekcHeie uncina. Texymui KOHTpOJIb —
YPOBEHBb HEMOCNEeA0BaTeNbHO TMPUMEHSET | 3aHATUSA, paboTa B  MaJbIX @OYHKIMA  KOMILUIEKCHOTO | ONPOC,  KOHTPOJIbHAS
METOMBI, TEOpeMbl H (HOPMYJBI | TpyMHIax, MHTEpaKTUBHAs MIEPEMEHHOTO. pabora, pacueTHo-
KOMILJIEKCHOTO aHaJInu3a. JeKuus, JOUCKYyCCHs, HuddepenunansHoe rpadudeckoe 3aaHue
CaMOCTOSITENbHAS paborta ncuncienne OKII.
o0yy4aromuxcs, MOArOTOBKAa M WHTerpanbHOe UCUNCIEHHE
crada MPOMEKYTOUHOMN DKITI.
aTTECTaIUU.
Cpennnii [IK-2.2. Crynenr ymeer 10 | JIGKIMOHHBIE W TIPAKTHYECKHE KommiekcHeie uncina. Texkymuil KOHTpOJIb —
YPOBEHb oOpa3ily pemaTrh CTaHJapTHBIC | 3aHATHS, pabdoTa B  MalbIX OYHKIMA  KOMILUIEKCHOTO | ONPOC,  KOHTPOJIbHAs




npodeccuoHalbHbIE  3aJaud  C | Tpymnax, MHTEPAaKTUBHAs IIEPEMEHHOTO. paborta, pacuyeTHo-
NPUMEHEHHEM METOJI0B, (HOpMYI | JIEKIHUs, TMCKYCCHS, Huddepenunansuoe rpaduveckoe 3aJaHue
u TEeOpeM KOMIUIEKCHOI'O | CaMOCTOSTENbHAS pabota ucunciaenue OKII.
aHaJIn3a. o0yyJaromuxcs, MNOArOTOBKAa M WHTerpanbHOe UCUnCIEHHUE
claya MIPOMEKYTOYHOMN OKII.
aTTeCTallUu.
Bricokuii I1K-2.2. CryneHnt yMmeeT | JIeKIIMOHHBIE U TPaKTUYECKHE KomrmnekcHeie uncina. Tekymuii KOHTPOJb —
YpOBEHb aHAJIN3UPOBATh JJIEMEHTHI, | 3aHATUS, padoTa B  MAaJbIX @YHKIMM ~ KOMIUIEKCHOTO | OIPOC,  KOHTPOJIbHAS
YCTaHaBIMBaTh CBA3M  MEXIy | TpymImax, MHTEPAaKTUBHAs IIEPEMEHHOTO. pabora, pacueTHo-
HUMU. JeKuus, TUCKyCCus, Huddepennnansaoe rpaduveckoe 3aJaHne
YMeer pemlate  CTaHJAPTHBIE | CAMOCTOATEIbHAS pabota ucuncinenue OKII.
npodeccHOHaNbHBIE  3ala4d  C | O0yJaromuXxcs, MOATOTOBKA H WHTerpanbHOe UcUnCICHUE
IIPUMEHEHHEM MeETOJI0B, (hopMya | claya IIPOMEXYTOYHON OKII.
u TEOpeM KOMIUIEKCHOI'O | aTTeCTalluH.
aHaJIn3a.
Braoeem
ba3zoBbrit I1K-2.3. CtyneHT Ha 06a30BoM | JIeKIIMOHHBIE U TNpaKTHYECKHE KomriekcHble uncna. Texymuin KOHTpOJIb —
YpOBEHb YpOBHE  BJIaJ€eT  METOJaMH, | 3aHATHUSA, paboTa B MaJbIX @OYHKIIMM ~ KOMIUIEKCHOTO | OPOC,  KOHTPOJIbHAS
IIpUEMAMH,  ANTOPUTMAaMH U | TpyMIax, MHTEPAaKTUBHAs IIEPEMEHHOTO. pabora, pacueTHo-
crocobamu MPUMEHEHHUS | JIEKLIUS, TUCKyCCHs, HuddepenunanbHoe rpaduueckoe 3a1anue
COBPEMEHHOI0 MAaTEMaTUYECKOTO | CAMOCTOATEIbHAS pabota ucuncinenne OKII.
anmaparta Ui peleHus 3a1ad | o0y4aromuxcs, MOJIrOTOBKa U WHTerpanbHOe UcUnciIeHne
npodeccuoHaTbHON caaya IIPOMEKYTOYHOU OKII.
JIeSITEIbHOCTH. aTTecTalluu.
Cpennnii I1K-2.3. CryneHt BiazneeT | JIEKUMOHHBIE M NPaKTUYECKHE KomriekcHble uncna. Texymuii KOHTponb —
YpOBEHb METOJ1aMH, npUeMaMy, | 3aHSITHUsI, padoTa B MabIX OYHKIMK ~ KOMIUIEKCHOTO | OIPOC,  KOHTPOJIbHAS
aropuTMaMM M crocobamu | Tpymnmnax, MHTEPAaKTUBHAs IIEPEMEHHOTO. paborta, pacueTHo-
MIPUMEHEHUS COBPEMEHHOTO | JIEKIIHS, TTUCKYCCHSI, Hudbdepennmanbaoe rpadguveckoe 3agaHue
MaTEMaTHYECKOI0 ammapara JUisl | CaMOCTOATEIbHAs pabora ncunciaenue OKII.
pelieHus 3a1a4 | o0yJaromuxcs, MOJIrOTOBKa U WHTerpanbHOe ucUuciIeHne
npogeccuoHaTbHON caaya IIPOMEKYTOYHOU OKII.
NeSITeNIbHOCTH, JomyckaeT | aTTecTaluu.

HE3HAYUTEIbHbIE OIIMMOKHU pu




PEIICHUHU 3aa4.

Bricokuit
YPOBEHb

[1K-2.3. CTyaeHT Ha BBICOKOM

YPOBHE  BIAaAeeT  METOJAMH,
[IpUEMaMHy,  QITOPUTMAMH U
criocobamu [IPUMEHEHUS

COBPEMEHHOTO MaTeMaTHYECKOIr0
ammaparta JUii pelIeHUs 3a1ad
npodeccnoHaTBLHOM
JIeSATEILHOCTH.

JIeKIMOHHBIE U IIPAKTUYECKHUE

3aHATHA, paboTa B  MaJbIX
rpymnmax, MHTEPAKTUBHAs
JeKuus, JHUCKYCCHS,
CaMOCTOSITENTbHAS pabora
00ydJaromuxcs, MOATOTOBKA H
caava IIPOMEKYTOYHOU

aTTcCTallu.

KomiiekcHble uncia.
DYHKIIMKM ~ KOMIIJIEKCHOTO
MIEPEMEHHOTO.
Huddepennmanbaoe
ucuncienue OKII.
HHuTerpanbHoe HUCUHUCICHUE
OKII.

Texymui KOHTpOJIb —
ONpoc,  KOHTPOJIbHAsS
pabora, pacdeTHo-
rpaduveckoe 3aaHne




Tabmuma 3

2. IEPEYEHb OLIEHOYHBIX CPEJCTB’

Ne | HaumenoBaunue
OLICHOYHOTI'O
CpeacTBa

XapakTepHucTruKa OLIEHOYHOTO CPE/ICTBA

[IpencraBnenue onieHoyHoro cpencrtsa B POC

1. | Ompoc

CpencTBO KOHTPOJISI YCBOCHHSI Y4eOHOTO MaTepuana TEMEI,
pasnena Wi pa3lelioB JUCHUIUIMHBI, OPraHM30BAHHOE Kak
ydaeOHOE 3aHATHE B BHJE COOCCEIOBAHUS IPENOJABATENS C
00y4aroIuMHcs.

Bompocsr 1o Temam/paszenaM JUCIAILTAHBI

2. | Pemenue
pa3HOYPOBHEBBIX
3a1a4 (3a1aHuil)

PasnuuaroT 3aga4n v 3a1aHus:

a) pENpoAyKTUBHOI'O YpPOBHSA, IO3BOJISIOIIME OLEHUBATh U
JIMarHOCTHPOBATh 3HaHUE (pakTHdyeckoro Matepuana (0a30BbIe
MOHSITHSA, allTOPUTMBI, ()aKThl) 1 YMEHHUE MPABIILHO UCIIOIH30BaTh
CHeIMaTbHbIC TEPMHUHBI U TIOHATHSI, Y3HAaBaHUE O0OHEKTOB M3yUCHHS
B paMKax ONPEIEIEHHOr0 pa3iesna JUCLUILINHEI;

0) pPEKOHCTPYKTUBHOIO YPOBHS, IO3BOJIIOIIME OLEHUBATh U
JUAarHOCTHPOBaTh  YMEHUS  CHUHTE3UpOBaTh, AHAJU3HPOBATh,
0000mars  (QakTHYECKHMd W  TEOPEeTHYECKUH  Marepuan ¢
(GbopMyIMpOBaHWEM  KOHKPETHBIX  BBIBOJOB, YCTaHOBJICHHUEM
MIPUYMHHO-CJIEICTBEHHBIX CBA3€EH;

B) TBOPYECKOTNO  YPOBHS, IO3BOJISIIOIIME  OLEHUBaTh U
JUAarHOCTUPOBATh YMEHHWSA, HWHTETPUPOBATH 3HAHUS Pa3TUUHBIX
obnacTeil, apryMeHTUPOBATh COOCTBEHHYIO TOUKY 3PEHUSI.

KoMruiekT pa3HOypOBHEBBIX 3a/1a4 (3aJaHuil)

3. | Dk3amen

CpencTBo, MO3BOJISIIONIEE OLIEHUTh 3HAHUS, YMEHUS, HABBIKU
oOyuaromerocs o yueOHo JUCIHUILTUHE U ONPEIEIIUTh
YPOBEHb OCBOCHHUSI KOMIIETEHIUH.

BOHpOCLI K 3K3aMCHY

5 o o
Vka3pIBaroTCs OIICHOYHBIC CPEACTBA, IPUMCHACMBIC B XOA€ p€aIn3alinn pa60qen IIporpaMMbl JaHHOU TUCIHUILUIAHBI.




4. OMMIMCAHUE MOKA3ATEJIEI U KPUTEPUEB OLIEHUBAHUA KOMIIETEHIIAIA

OueHuBaHue pe3ynbTaToB 00yUeHUs MO0 JUCHUILTHHE «MaTeMaTHKa» OCYIIECTBISIETCA B COOTBETCTBUU ¢ [lo0XKeHneM 0 TeKyIeM KOHTpOJIe
YCIEBAEMOCTHU U MPOMEKYTOYHON aTTeCTallU O0y4YarOLIUXCSL.

[IpeaycMOTpeHsbl caeAyoIKe BUABI KOHTPOJIS: TEKYIIUH KOHTPOJIb (OCYIIECTBICHUE KOHTPOJISI BCEX BUIOB ayIMTOPHON U BHEAYTUTOPHON
NeSITeIbHOCTH 00Y4ar0IIerocs ¢ 1eJb0 MOTYYeHUs IEPBUYHON MHPOPMAIMH O XOJ€ YCBOCHHUS OT/IEIbHBIX 3JIEMEHTOB COJICPKaHUs JUCIUILTUHBI) U
MIPOMEXKYTOUHAsSI aTTeCTALM (OLIEHUBACTCS] YPOBEHBb M KaUY€CTBO MOJATOTOBKH IO JUCIMUIUIMHE B LIEJIOM).

[Tokxazarenu ¥ KpUTEPUU OLICHUBAHUS KOMIETEHIIHH, (HOPMHUPYEMBIX B MIPOLIECCE OCBOCHUS TaHHOM TUCIUILIMHBI, OMUCAHbI B Ta0. 4.

Tab6nuia 4.



Kon YpoBeHb ocBoeHus | HMuaukatopel Kpurepuu onienuBanus pe3yabTaToB 00ydCHUS
KOMITETEHIIMH | KOMIIETEHIIUU JOCTUKECHUS
KOMITIETEHIINH
3Haer
OIIK-3 Henocratounsrii yposens | OITK-3.1. He 3naem 3umayumenvHoti uwacmu mamepuana Kypcd, He CnocobeH camoCmosimenbHo
Onenka 8b10€151Mb 21ABHbIE NONONHCEHUS 8 U3YUEHHOM Mamepuane OUCYUNTIUHDL.
«HEYIOBJICTBOPUTEIILHO.
ba30BbIi1 ypoBeHb OIIK-3.1. 3naem mne menee 50 % ocHosHO20 Mmamepuana Kypca, OOHAKO UCHbIMbLEAem
Onenka 3ampyOHeHUsl 8 e20 NPUMEHEHUU.
«YIOBIETBOPUTEIILHO.
Cpennuii ypoBeHb OIlK-3.1. 3Haem ocHOBHYIO uacmb Mmamepuania Kypca, CHOCOOeH NPUMEHUMb U3VYEeHHbIU
O1eHKa «XOpOIIOoy. mMamepuan Ha Npakmuke, UCNbIMbIEAEN He3HAUUMmenbHble 3ampyOHeHUs 6 peueHuu
3a0au.
Bricokwuii ypoBeHb OIIK-3.1. Ilokazvieaem 2nyboxkoe 3HaHUe U NOHUMAHUE MAmMepuand, ChocobeH NpUMeHUms
OrneHka «OTJIMYHOY. U3YYeHHbIU Mamepual Ha npakmuxe.
Ywmeer
bazoBelit ypoBEeHb OIIK-3.2. Ymeem e6ocnpouzeecmu ne memee 50 % ocHosno20 mamepuana Kypca, OOHAKO
ucnwvimuleaem 3ampyOHeHUsi NPU peueHul NPaKmuyecKux 3a0ay.
Cpennuii ypoBeHb OIIK-3.2. Ymeem pewamv cmanoapmmuvie npogeccuonanvuvie 3a0auu ¢ - npumMeHeHuem
NOJIYYeHHbIX 3HAHULL, UCNbIMbl8Aen He3HAYUMelbHble 3ampPYOHeHUs 8 peuleHUU 3a0ady.
Beicokuii ypoBeHb OIIK-3.2. Ymeem pewamv cmandapmuvie npogheccuonanvhvie 3a0auu ¢ npuMeHeHuem
NOJIY4eHHbIX 3HAHULL, NoKa3vleaem 21y00Koe 3HaHUe U NOHUMAHUe Mamepuaid, CnocooeH
pewiums 3a0a4y npu uUsmMeHeHuu GopmyaIuposKu.
Bnaneer
bazoBeIii ypoBeHb OIIK-3.3. Cmyoeum 6nadeem OCHOBHbIMU HABLIKAMU MEOPEmui4ecKko20 U NpaKmuiecKko2o
NPUMEHEHUs ~ Memo0o08  AHATUMUYECKOU  2eoMempul, JUHeUHOU  aneedpvl U
Mamemamuyecko2o auanuza. Hmeem HecucmemamusuposanHvle 3HAHUS OCHOBHBIX
Ppaszoenos OUCYUNIUHDL.
Cpennuii ypoBeHb OIlK-3.3. Cmydenm 6nadeem 3HAHUAMU BCE20 U3YUEHHO20 Mamepuand, 6ladeem HABbIKAMU

meopemu4ecKoco U npakmu4iecCKkoco npumMeHeHusl Memoo08 AHAIUMUYECKOU ceomempuu,
AUHEUHOU a/zze6pbz u mamemamudeckoz2o auvanusza. Hcneimvisaem He3HaA4YUMebHblE




3ampyOHeHUs. 8 peuleHuU 3a0ay.

Bricokwuii ypoBeHb OIIK-3.3. Cg0000HO 61a0€em HABLIKAMU MEOPEeMUUecKko20 U HNPAKMUYecKkoeo npumMeHeHus
Memo008 aHANIUMUYeCKOU 2eoMempul, JIUHelHOU aneebpbl U MaAmemMamuyecko2o
amanuza, nokasvigaem 21yOOKOe 3HAHUe U NOHUMAHUE U3YYEeHHO20 Mamepuand.
Cmyoeum 6nadeem KOHYeNMyaibHO-NOHAMULHbIM ANNAPATNOM, HAVYHbIM S3bIKOM U
mepmunono2uell npopeccuoHaIbHoU 0eamenrbHOCMU.

3Haer
OIIK-3 Henocratounsrii yposens | OITK-3.1. He 3naem 3nauumenvHoti wacmu mamepuana Kypcd, He CHOCOOEH CamMOCMOSMeNbHO

Onenka 8b10€1AIMb 21ABHbIE NONONHCEHUS 8 U3YUEHHOM Mamepuaie OUCYUNTUHDBL.

«HEYIOBJIETBOPUTEIILHOY.

ba3oBbIil ypoBeHb OIIK-3.1. 3naem mne menee 50 % ocHO8HO20 Mmamepuana Kypca, OOHAKO UCHbIMblEAem

Onenka 3ampyOHeHUs. 8 €20 NPUMEHEHUU.

«YIOBIETBOPUTEILHO.

Cpennuii ypoBeHb OIlK-3.1. 3Haem ocHOBHYIO uacmb Mmamepuania Kypca, CHOCOOeH NPUMEHUMb U3VYEeHHbIU

OrneHka «xopouoy. mamepuan Ha npakmuke, UCNbIMbIEAEN He3HaAUUmenbHvle 3ampyOHeHUs 6 peueHuu
3a0auy.

Bricokwuit ypoBeHb OIIK-3.1. Iloka3vieaem enyboxkoe 3HaHue U NOHUMAHUE MAmMepuand, cnocobeH NPUMeHUmMbs

OrneHKa «OTIMYHOY. U3YYEHHbIU Mamepuan Ha NPaxkmuke.

YmMmeer

bazoBeIit ypoBeHB OIIK-3.2. Ymeem e6ocnpouzeecmu ne memee 50 % ocHosnoco mamepuana Kypcd, OOHAKO
ucnvimvleaem 3ampyOHeHUsi NPU peueHuu NPaKmu4yeckux 3a0au.

Cpennuii ypoBeHB OIIK-3.2. Ymeem pewamv cmanoapmmuvie npogeccuonanvuvie 3a0auu ¢ - npuMeHeHuem
NOJYYEHHBIX 3HAHUL, UCNBIMbIGAEN He3HAYUMENbHbIE 3aMPYOHEHUS 8 peuleHUl 3a0aY.

Bricokwuii ypoBeHb OIIK-3.2. Ymeem pewamv cmanoapmuvie npogheccuonanvHvlie 3a0ayu ¢ NpUMEHEHUEM
NOIYYEHHBIX 3HAHUL, NOKA3bleaem 21yO0Koe 3HaHue U NOHUMAHUe Mamepuaid, cnocobeH
peuums 3a0a4y npu usMeHeHuu GopmyIuposKu.

Bnaneer
bazoBblil ypoBeHb OIIK-3.3. Cmyoenm 6nadeem OCHOBHbIMU HABLIKAMU MEOPEemu4ecKko20 U NpaKmuidecKko2o

NPUMEHERUA Memooos AHATUMUYECKOU ceomempuu, JAUHEUHOU aﬂ2€6pbl u




Mamemamuyeckozo auanuza. Hmeem HecucmemamuzuposanHvle 3HAHUA OCHOBHBIX
Paz0enos OUCYUNJIUHDL.

Cpennuii ypoBeHb

OIIK-3.3.

Cmydenm 6nadeem 3HAHUAMU 6CE20 U3YUEHHO2O MAmepudnd, 61aoeem HABLIKAMU
meopemuuecko2o u NpaKmuiecko2o NPUMeHeHUss Memo008 AHATUMUYECKOL 2eOMempUl,
JIUHENHOU aneebpvl U Mamemamuiecko2o ananuza. Mcnvimvléaem He3HAYUMeNbHble
3ampyOHeHUs. 8 peuleHUU 3a0ay.

Bricokuii ypoBeHb

OIIK-3.3.

Cg0000HO 61a0€em HABLIKAMU MEeOPEeMmUUecKko20 U HNPAKMuYecKkoeo npumMeHeHus
Memo0oo8 aHANIUMUYECKOU 2eoMempul, JIUHEeUHOU ancebpvl U Mamemamuyecko2o
amanusa, nokasvieaem 21yO00Koe 3HAHUe U NOHUMAHUE U3VYEHHO20 Mamepuand.
Cmyoenm enadeem KOHYENmMyanbHO-NOHAMULUHBIM ANNAPAOM, HAVYHLIM SA3bIKOM U
mepmuHono2uell npopeccuoHaIbHolU OesameibHOCMU.




4. MeTtoau4yeckue MaTepUaJibl, ONpeAesaonue Npoueaypbl

OLICHMBAHUS Pe3yJbTATOB 00y4eHUs

3aganus B ¢popme onpoca:

Onpoc wucnone3yercs I TEKYIIErO0 KOHTPOJIS YCHEBAEMOCTH OOYy4aroIIMXCsS IO
JUCLUIUIMHE B KadecTBE IPOBEPKHM pE3yJbTaTOB OCBOECHUs Marepuana. Kaxaomy CTyaeHTy
BbIJIa€TCs CBOM COOCTBEHHBIN, Y3KO CPOpMYJIMpOBaHHBIN BOIIpoCc. OTBET JOJKEH OBbITh YETKUM
U KPAaTKHUM, COZEp>KalllUM BCE OCHOBHBIE XapaKTEPUCTUKU ONHUCBIBAEMOro MOHATUA. B cBoeM
OTBETE CTYAEHT JOJKEH IOKa3aTh YMEHHs IPOCIIEKHBATh NPUUYMHHO-CIECACTBEHHBIE CBS3U U
HaBBIKU PACCYXKAECHUH U JOKa3aTeIbCTBA.

3ananus B popMe npakTuyecKux pador. PazHoypoBHeBbIe 3a1a4u

[IpakTuyeckas paboTa MpPEACTABISET COOOH KOHTPOJIBHOE MEPONPUSITHE M0 yuyeOHOMY
MaTepHay KXol TeMbl (pas/elnia) AUCHUILUINHBI, COCTOAIICE B HHIUBUAYAIbHOM BBITIOJTHEHUHN
00y4JaromuMcsl TPaKTHUECKUX 3aJaHUN Ui OLICHKH MOJTYYCHHBIX 3HAHUW, YMEHUN U BIIaJCHUMA
KOMIETEHIUSIMH, (POPMHUPYEMBIMU MO JAHHOW AUCIUILIHHE.

BroimonHenue mpakTUYeCKUX ~pabOT  SABISETCS CPEACTBOM  TEKYIIEr0 KOHTPOIS
yCIIeBAEMOCTH OOYYAIOIIUXCs MO AMCHUILIMHE U MOXKET BKIIIOYATh B CeOsl CIEAYIONIUE THIIbI
3aJaHMid: 3aJaHusl TUIIOBOTO BUJAAa W 3aJaHHUA TBOPYECKOTO XapakTepa, IO pe3ysbTaraM
BBITTOJIHEHUS TIPAKTUYECKUX 33JaHui oOydaromue Oo(GOpMIISIIOT OTYETHI, COJEpKAIIUe aHAIU3
MOJIYYEHHBIX PE3yJbTaTOB M BBHIBOJIBI.

5. MaTepnaﬂm AJIA TIPOBEACHHUS TEKYIICI0 KOHTPOJISA U HpOMe)KyTOqHOﬁ
arrecranmmmu

3aganus B popMme onpoca
Pasznea 1. KommiekcHbIe yucIa.

1 OcHOBHBIE TIOHATHS U OTIPEACTICHUSI.
KommuiekcHoe yucno.
MHuMmas enuHUIA.
Apudmerndeckue onepanum ¢ KOMIJIEKCHBIMH YHCIaMH.
ConpskeHHbIE KOMITJIEKCHBIE YHCIA.
Anrebpanueckasi U TpUroHoMeTpuyeckast HOpMBbl YKca.
W3BiieueHre KOpHS CTENEHU N U3 JaHHOTO YHUCIIA.
I'eomerpuyeckas nHTepnperanusa. KoMIiekcHas IiocKoCTb.

O© 0 NOoO Ol WWDN

Anrebpanyeckue ypaBHEHHUS ¢ KOMIUIEKCHBIMH KOd(ppuIimeHTamu.

[EY
o

PaznoxxeHne MHOTOYICHA HA JIMHCHHBIE MHOKHTEIIH.

-
[N

VYpaBHeHHe NPSAMON U OKPY>KHOCTH B KOMILIEKCHOH (opMe.

Paznen 2. ®yHKUMH KOMILIEKCHOTO NEPEMEHHOTO.
1 O0nacT B KOMIUIEKCHOM IJIOCKOCTH.
OKpeCcTHOCTh TOYKHU.
OTKpBITHIC, 3aMKHYThIC, OTPAaHUYCHHBIC MHOKECTBA, UX CBOHCTBA.
['panuma obmactu.

g~ DN

PacnmpeHHas[ KOMIIJICKCHAasA IMJIOCKOCTbD.



['eomeTpryeckoe MECTO TOUEK, YIOBIETBOPSIOUINX JAHHOMY YCJIOBUIO.
YucnoBble OCIEN0BATEIBHOCTH C KOMIIEKCHBIMU WIEHAMMU.

[Ipenen nocnenoBaTENbHOCTH.

Cxopdumecs: U pacxosLIuecs M0CIe10BaTeIbHOCTH.

YHucnoBou ps.

HeoOxonumoe ycinoBue cX0AUMOCTH psija.

Crenennoii paa. Psaael Teitnopa u MakinopeHna.

Omnpenenenne GyHKIUU KOMIUIEKCHOTO IEPEMEHHOTO.

[Ipenen u HenpepbIBHOCTH (HYHKIUH.

BemectBenHast 1 MHIMasl YaCTH KOMIUIEKCHO3HAUHOW (DYHKIIHU.
OcHOBHBIE 3JIeMEHTapHbIe (PYHKIMH U MX CBOKCTBA.

MHorouJes, JIpoOHO-panOHaIbHAS byHKIM, HKCIIOHEHTA,

TPUTOHOMETPHUUYECKHE U TUIIEPOOTHUECKUE (PYHKITHH.

Pa3nen 3. ludpdepenunanbuoe ucuucaenue OKII.

1
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[TpousBoHas KOMIUIEKCHO-3HAYHON ()YHKIIMHU B TAHHOM TOUKE.
Huddepenunpyembie QyHKIHH.

CBs13b ¢ HENPEPBIBHOCTHIO.

VYenosusa Komu-Prumana.

CgoiictBa quddepeHunpyemMbpIx yHKIIHA.

Cy1iecTBOBaHNE KOMIUIEKCHON TIPOM3BOAHON B TOYKAX JIAHHOW 0OJIACTH.
AHAIIUTUYHOCTb.

VYpasuenue Jlariaca anst GyHKIIUY IBYX [TE€PEMEHHbIX.
Teopembl 0 rTapMOHUYECKUX U aHATUTUYECKUX (QYHKIUIX.
JuddepeHurpyeMocTs 31€MEHTapHBIX (QYHKIHUI.
Paznoxxenue ananutudeckoit ¢pyHkuuu B psan Teinopa.
OTtoOpaskeHust o0nacTell KOMIUIEKCHON TIIOCKOCTH.

OO6patHbie QyHKINH.

OAHOIMCTHOCTH, 00JIACTH OJJHOJIUCTHOCTH.

Kopens n-oii crenenu u jorapudm, ux CBONUCTBA.
MHoro3HauHble (PYHKIIMH, BETBM MHOTO3HAYHBIX (DYHKIIMH.
Teopema 00 aHATUTUYHOCTH OOPATHBIX (DYHKIIMHA.

Pasznen 4. Uurerpanbnoe ucuunciaenne OKIIL.

1
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MHTerpai kak npeaes HHTErpajlbHbIX CYMM.

JIMHENHOCTh, aIUTUBHOCTD, 3aMEHA TIEPEMEHHON B KOMIUIEKCHOM MHTErpaie.
Ornenka abCOTIOTHON BETUYMHBI HHTETPAIA.

[TapameTpuueckuil BUJT HEPEPBIBHON KPUBOW B KOMIUIEKCHOM INIOCKOCTH.
CBs13b ONPEEIIEHHOr0 HHTErpaia ¢ KpUBOJINHEHHBIM.

WHTerpupoBaHue BIOJIb OTPE3KA U OKPYKHOCTH.

Teopema Komn.

WHTerpupoBaHue BJI0Jb pa3IMYHbIX KPUBBIX B OJHOCBSI3HON 00IaCTH.

Kontponupyemsie kommnerennuu: OIIK-3, ITK-2.
Oyenka KomMnemeHYyull OCyuecmeasiemcs 8 COomeemcmaeuu ¢ maoauyet 4.



Kounrtposabnas padora

1. KoMmjiekcHbIe YHCJIa M UX CBONCTBA.
A. Orlepaulm C KOMILUVICKCHBIMH YU CJIaMU.

1)
A)
b)
B)

2)
A)
b)
B)
)

3)
A)
b)
B)
)

4)
A)
b)
B)

5)
A)
b)
B)
)

6)
A)
b)
B)
)

7)
A)
b)
B)

KomruiekcHoe 9rcino Z = X + iy OJHO3HAYHO ONPEIEIIACTCS
OJIHUM U3 JIBYX HAPaMETPOB X HIIU V;

nByms napamerpamu (X, y);

CYMMOI#1 WM PA3HOCTBIO X U .

KoMIIIEKCHOE YUCII0 MOKHO HHTEPIIPETUPOBATH KaK
OTPE30K Ha IIOCKOCTH;

BEKTOP Ha IUIOCKOCTHU C Ha4ajiaoM B Touke 0;
MHTEPBaJ YACIOBOM NPSIMON;

TOUYKY TPEXMEPHOT'O IIPOCTPAHCTBA.

HpI/I MNEPEMHOKCHNH ABYX KOMINJICKCHBIX YUCCII UX MOAYJIN
CKJIaAbIBaIOTCA,

MNEPEMHOKAIOTCA,

BO3BOJATCS B KBaJApaT U CKIAAbIBAKOTCA

CKJIAABIBAKOTCS, U PE3YJIbTAT BO3BOJAUTCA B KBAaJpaT.

Brerautanue APTYMCHTOB JABYX KOMIIJICKCHBIX YHUCCJI OCYIICCTBIISICTCSA
Ipu ACJIICHUH OAHOI'O YUCJIa Ha APYTOEC;
IIPpU BBIYUTAHUHN YUCCII;

IMpU U3BJICYCHUUW KOPHH.

CymMa 1ByX B3aUMHO CONPSIKEHHBIX YHCET
ABJISIETCS] YACTO MHUMBIM YHCIIOM;
SBJISIETCS BELIECTBEHHBIM YHCIIOM;
ABJISIETCS TIOJIOKUTEIBHBIM YHCIIOM;

OJJHO3HAYHOI'O OTBETA JaTh HCJIb34.

HpomBeneHHe JABYX B3aMMHO COIIPSIKCHHBIX YHUCEIT
ABIACTCA YMCTO MHHUMBIM YHCIIOM;

SABJIACTCA OTPULATCIbHBIM YUCIIOM;

ABJIACTCA HCOTPULATCIIbHBIM YUCIIOM;

OJHO3HAYHOI'O OTBETA JaTh HCJIb34.

Ecnu mHO)ecTBO M pacumpeHHO# KOMILIEKCHOM MI0CKOCTH OTKPBITO, TO
OECKOHEYHOCTh He SBISIETCS MpeiebHoN Toukoi M;
OCCKOHEYHOCTH SIBIISIETCS TIPEIeTIbHOM Toukor M;

mto0as Touka M siBiisieTcs BHyTpEHHEH;



I MHOECTBO BHYTPEHHHX TOYEK 00pa3yeT OKPECTHOCTb.

8)  MuoskecTBO pe/IebHBIX TOUEK HEKOTOPOro MHOKeCTBa M
A)  Bcerna cBs3HOE;

b)  sBusercs koneunsim;

B)  sBusercs orpanndenusim;

I BKJTIIOYAET B ce0sl BHyTpeHHHE TOuku M.

9) Ecnu nocnenoBarenbHOCTh Z,, = X, + Iy, CXOIUTCS, TO
A)  06e mocnenoBaTeNbHOCTH X, U Y, UMEIOT IIPEIEN;
b) MOCIE0BATEIbHOCTU X, U Y, HMEIOT paBHBIC [IPEIETIbL;

B) XOTs ObI O/IHA U3 TTOCIIEAOBATENLHOCTEH X;, M Y, UMEET Impeied.

10) Ecnu nocnenoBarenbHOCTh  Z,, = X, + iy, HEOrpaHUYEHHAas], TO
A) 00€ 1MociIe10BaTeIbHOCTH X, U Y, HEOTPAHHYCHHBIC;
b XOTs1 ObI OJIHA U3 MMOCIEI0BATELHOCTER X, U HMeeT 0ECKOHEUHBIN MPEIElT;
n n
B) XOTs OBl OJHA W3 IOCJICIOBATEIBLHOCTEH X, U Yy, HE HMEET KOHEYHOIO
npejena;

I OJIHO3HAYHOI'O OTBETA JaTh HEJb3sL.

11) Mmnorousnen 10-ii cTenenu ¢ KOMIIEKCHBIME KO3 (UIIEHTaMH
A)  wumMeer x0T Obl OJIMH BEMIECTBEHHBIN KOPEHD;

b) HE UMEET BEIIECTBEHHBIX KOPHEH;

B) UMEIOT He 0oJiee MSATH HEBEIIECTBEHHBIX KOPHEH;

F) HUMECT POBHO ACCATH KOMIIJICKCHBIX KOpHCfI.

12) KopHu KBagpaTHOTO YpaBHEHHS C BEIIECTBEHHBIMH KOA(QUIMEHTAMH |
OTPULATENIbHBIM TUCKPUMHUHAHTOM

A) SABJIAOTCA ITPOTHUBOITIOJIOKHBIMU YN CIIAMU
B) ABJIAOTCA COIPSIP’KCHHBIMU KOMIIJICKCHBIMU YU CJIAMU

B) ABJIAOTCA KOMIUJICKCHBIMU YU CJIaMU, TAOIIUMHA B IIPOU3BEACHUN -1.

13) KopHu cTenmenu N 13 KOMIIEKCHOTO YHCTA &
A)  HMET paBHbBIE MOYJIH;
b)  umeror aprymentsl, oTiMyarommecs Ha BEIMYMHY TC/ M.

B)  o6pasyior cxonsuryrocs mocnenoBaTeabHOCTb.

14) HCpCCC‘ICHI/IC KOHCYHOI'O YUCJia OTKPBITHIX MHOKCCTB
A) ABIACTCA KOHCYHBIM MHOXKCCTBOM;,

B) SABJIACTCA OTKPBITBIM MHOXKXCCTBOM;

B) SABJIACTCA OTPAHUYCHHBIM MHOXKCECTBOM;

I')  sBusercs okpecTHOCTBIO.



15)
A)
b)
B)

JlocTaTOYHBIM YCIOBHEM HENPephIBHOCTU QyHKIMHU f(Z) B TOUKE @ SBISCTCSI
cymecrBoBanue npeaena f(z) npu z — a;
cymecrBoBanue npenena f(z) npu z — a, passoro f(a);

cymectBoBanue mpexpena f(z,) Xors OBl JUIA OJHOM IOCIIEIOBATEIBHOCTH

Z,, CXOJILIECHCS K @;

)

16)
A)
b)
B)

17)

A)
4lCIIa;

b)
GyHKIUSIMU;

B)

)

OrPaHUYCHHOCTH f(Z) B OKPECTHOCTH TOYKE .

BelecTBennas 1 MHMMas yacTu MEHorowieHa P(z),z = x + iy
SBJISIFOTCSL BEILIECTBEHHBIMU MHOTOUJIEHAMU OT JIBYX MEPEMEHHBIX;
MPUHUMAIOT BEIIECTBEHHBIE U YUCTO MHUMBIEC 3HAUEHHUSI COOTBETCTBEHHO;

IIPUHUMAIOT HCOTPHULATCIBbHBIC 3HAYCHU .

®opmyna Dinepa

YCTAHABJIIMBACT CBA3b MCIKAY BEII[ECTBEHHON U MHHMOM YaCThIO KOMILJICKCHOI'O
YCTAaHABJIMBACT CBA3b MCKOAY MoKa3aTelIbHOU n TpHFOHOMCTpH‘IGCKOﬁ

YCTAaHABJIMBACT COOTHOHICHUS MEXKAY TPUT'OHOMETPUICCKUMU (i)YHKI_II/IHMI/I;

YCTAHABJIIMBACT COOTHOLICHUA MCKAY anre6panquK0171 u TpHrOHOMGTpH‘ICCKOﬁ

dbopmamu yuca.

18)
A)
b)
B)
D)

19)
A)
b)
B)
)

20)
A)
b)
B)
I)

VYpaeHenue e = 0

HE UMEET BEIICCTBCHHBIX KOPHEIi;
HE UMEET KOpHEH;

UMEET YMCTO MHUMBIE KOPHHU;

UMeEEeT GHHHCTBGHHBIﬁ KOpPCHb.

Oyuxuus f([1) =chz, z€C
SIBISETCSI HEUETHOM;

SIBIISIETCST YETHOM;

SIBJISIETCS. OTPAaHUYEHHOMT;

MNPUHHUMACT TOJIBKO BCIICCTBCHHBLIC 3HAUCHU .

Oyukuus f(z) = sinz, z€ C
SABJISICTCS HEYETHOM;

SIBIISICTCSI YETHOM;

SIBJISIETCS. OTPAaHUYEHHOM;

IMPUHHUMACT TOJIBKO BEIICCTBCHHBLIC 3HAYCHUS.



Bb. MHokecTBa TOUYEK B KOMIIIEKCHOH 11ockocTi. IlociaenoBareJbHOCTH.
Bapuant Nel

1. HaiiTi TOuKy, CHMMETPHYHYIO TOUKe Z, = v2e™/4:
(a) oTHOCHTENBHO TIpsiIMOt Re z = 0;
(6) OTHOCHUTEJIBHO OKPYXHOCTH |z + 2 — i| = 3.
2. Haiitu npemen  1maHHOW  IMOCIEIOBATENBLHOCTH  Z,, TUOO TIOKa3aTh €€
pPacxoAUMOCTb:
n-i’"+1
n?—2

3. COCTaBHTh MHOTOUICH CTENeHH 4, MMeromuii kopuu a, = e2K™/3 (k = 0,1,2) u

Zn =

4. Onpenenuth, sBIsETCS 1MW JaHHAas (YHKOUS aHAIMTHYECKOW B 00JIACTH
OIpeieNIeHus:

f(z) = 2z%cosiz — z.

Bapuant Ne2

1. HaiiTu Bce 3HaYeHHs KOPHS U3 KOMILIEKCHOro uncia 1/i.

2. Onpenenutb, SABISETCS JIM TOYKA Z, = 20 BHYTpEHHEW Toukod oOmactu D =
(2> )

3. Haiitu npenen naHHOHW  MOCIEeOBAaTelNbHOCTH  Z,, JUOO IOKa3aTh  ee
pPacxoAuMOCTh:

z, = ch(inm + 1).
4. OnpenenuTthb, B KAKMX TOYKaX 00JIacTU onpeaeneHus GyHKIH

f(2) = ix® —x%y + ixy? —y3, z = x + iy sBusercs:

(a) nudpepenupyemoil; (6) aHaTUTUYECKOH.

Bapuant Ne3
1. Jlnst  oToOpaskeHus, OCYMIECTBISIEMOro  (pyHKITHEH f2)=Z+1°(z€

C), onpenenuTs:
(a) TOUKH, B KOTOPBIX OTOOPAKEHHE SBJISICTCSI KOH(OOPMHBIM;
J— . s
(6) 06pa3 MuokecTBa D = {z:0 < arg(z + 1) < E}'
2. Haiitu mnpemen gaHHOW  TOCIENOBATEIBHOCTH  Z,, W00 TIOKa3aTh €€

pPacxoauMOCTb:
( 14 coS i)
z, = arg| — —_— .
n g n

3. CocTaBUTh MHOTOWIEH CTENeHW 3, uMeromuid kopau —1,bub, raeb =

zein/3.



eSm/4

4, Onpenenuts, SIBIAETCS JIUM TOUKA Z, = 4 BHYTPEHHEH TOUKON 00s1acTH

D ={z:Rez > Im z}.

2. OyHKIMHM KOMILIEKCHOTO IIePEMEHHOr0.

3aganue 1. YKaxuTe JTOTHYECKUE CBI3M MEXy yTBepxkaeHusMu P u Q, ecnu
P:lim,, f(x+iy)=b Q: f(2) = f(x+iy) HenpepsiBHa B TOYKE a.
Bapuantsl oTBera:

AP Q u Q=> P

b) P=> Q u Q#> P

B)P#>Q u Q= P

' P+>Q nu Q+> P

3aganue 2.  YKaxure CBOMCTBA JAaHHOW YHCIIOBOM IIOCIENOBATEIBHOCTH X, =
l-n
T (1)

Bapuanrts! oTBeTa:

Rez,; z,

A) orpaHu4eHHas CHU3Y, HEMOHOTOHHAs!

b) orpannueHHasi, HEMOHOTOHHAsI

B) orpannuennas, yosiBaromas 1) HEMOHOTOHHAas, CXOASIIASACS
J1) Bo3pacTaromas, CXos1ascs

o TL' .
3apanue 3. Haiinure Moayab KOMILJIEKCHOTO YUCHA Z = COS 3~ 21.

BapI/IaHTbI OTBCTAa:

N2 B W7 BY D2 pE

3aganue 4. YKaXWTe BEHIECTBEHHYI0 M MHHMYIO YacTH (QYHKIMH KOMIUIEKCHOTO
nepemenHoro f(z) =zz+ 1, rme z=x+1iy

Bapwuanrts! oTBeTa:

A) xy,1 B)x—iy, 2i B) x—ixy, 0 Dx?+y%2+1, 0

3aganue S. VYkaxuTe CBOICTBa JaHHON YMCIOBOW IOCIENOBATEIBHOCTU X, =
(—1+0)"
(n3+43n2)
Bapwnants! oTBeTa:

A) orpanuveHHasi, HEMOHOTOHHAs
b) HeorpannueHHas, HEMOHOTOHHAS
B) orpannuennas, pacxozsiuascs

I') HeMOHOTOHHAS, CXOISIIASICS

3ananue 6. BriOepure ycioBHe, NpH KOTOPOM MOCIEAOBATENBHOCTh Y, = Imz,
ABJISIETCS] OTPAHUYECHHOM.
Bapwuanrts! oTBeTa:

A) |z, |- Bo3pacraromas, cxoasascs



b) |z,|- comepXuT orpaHMYCHHYIO MMOAIMOCICIOBATEILHOCTh
B) x,, win y, comepXuT CXOASAIIYIOCS MOJIMOCIEI0BATEIbHOCTh
I') X, * Y, CONEPKUT TOIHLKO KOHEYHOE YHCIIO TOJIOKHUTEIBHBIX YWICHOB

3aganne 7. YKaXWUTEe BCHICCTBEHHYI0 M MHUMYIO YacTH (DYHKIMH KOMILUICKCHOTO
nepemenHoro f(z) = zz+1i, rne z=x+1iy

Bapuanrts! oTBeTa:

A) xy,1 B)x+iy, i/2 B) x*+y?31 Dx+y—1,0

3ananue 8. BriObepure ycioBue, MpU KOTOPOM IOCIEIOBATENbHOCTh X, = Re z, He
SBIISIETCS] OTPAHUYCHHOH.

Bapuanrts! oTBeTa:

A) x,— OGecKoHeuHO Majas

b) x,, + y,, sABIIMeTCA NOANIOCIEA0BATEIBHOCTHIO CXOAAIIEHCS [TOC/IE0BATEILHOCTU

B) x,, + y,, ABIIgeTCSA MOAMOCIEA0BATEILHOCTEI0 MOHOTOHHON TOCIIEI0BATEILHOCTH

I') x, comepXuT TOIBKO KOHEYHOE YHCIIO YIEHOB, OTJIMYHBIX OT 1

3ananue 9. Onpeaennre MHOXKECTBO 3HaueHU QyHkImu f(x + iy) = 212l
Bapuants! oTBeTa:

A) [0;1] B) (0;1] B) [-V2;¥2] ) (—o0;00) JD[1;2]

3apanue 10. Haiigute Mo1ynb KOMIUIEKCHOTO YHCIIA Z = V3 (2i +i3).
BapuanTsl oTBera:

AV3 B) V6 B) 2V6 no mi

3. Iuddepennuanbnoe ucunciaenune OKII.

3aganue 1. Ompenenute, UMeeT U JaHHas (QYHKOUS NPOU3BOAHYIO B KaKHUX-IHOO
toukax C. Halinure mpon3BoAHYIO B KaXKOW U3 ITUX TOYEK:

1) f2)=2zz

2)  f»)=2z%

3) f(z) = zRe z;

4) f(z) =Imz+ z%

5) f(z)=Z+Rez;

6 f@=:-la.

3ananue 2. Onpenenute, NpH Kakux 3HadeHHUsX mapamerpoB a u b (a, b € R) dynkius
f(z) sBnsercs nuddepeHppyeMoil B KaxI0i TOUKe KOMIUIEKCHOW ruiockoctu. Haiigurte ee
BBIPAKEHHE YEPE3 IEPEMEHHYIO Z = X + [Y.

1) f(z) = x? —by? + iaxy;

2) f(z) = ae*siny —ibe* cosy ;

3) f(z) = az + bz;

4) f(z2) =x+ay+i(bx + ay);

5) f(z) = —cosx(e? + be™¥) +isinx (e¥ + ae™?).



3aganue 3.
Omnpenenute 00acTH, B KOTOPHIX JAaHHAs (DYHKIUS sBIsSETCS aHanuTHUecKoi. Haiinute

MPOU3BOHYIO (PYHKIIMH B ATHX 00TIACTSIX.

psna:

1) f(2) =z+i|z|%

2) f(2) =x*+iy?
1

3) f@) =

4) f(2) = |x* — y?| + 2i |xyl;

5  f(2) =x-3xy®—i(y® - 3x%y);
_ 4z%-2iz3

6 f@)=ew

3aganue 4.

Paznoxute dhynkiuio f(z) B psAa 1O CTENCHIM Z — @ M ONPEICTUTE PAJANYC CXOTUMOCTH

1) f(z) =e%a=-1;
2) f(z)=In(2—-2), a=0;
3 f@D=5 a=0;

3-2z

4 @)= a=0;
5 @) =g5ma=s

6) f(z) = cos?iz,a = 0;
7) f(2)=In2+z-22%), a=1;

8) f(@D=

z2-4z-5"

a=0.

3apanme 5. Haiiti MHOXECTBO TOYeK, B KOTOpPBIX (yHKIms u(x,y) (vm

v(x, y)) SABIIACTCA FapMOHquCKOﬁ. BBIHCHI/ITL, CYHICCTBYCT JIM aHAJIUTUYCCKAs B HeKOTOpOﬁ

obmactu D dyukmus:  f(z),z = x + iy, Ha xoropoit Re f = u (coorBercTBeHHO Im f = V).

Ecnu takast pyuxuums f(z) cymiecTByer, To HaifTu ee:

1) vl,y)=-y*—x?+2;

2) v(x,y) =x*—y%+x;

Bulx,y) = xy?;

B u(x,y) = In(x? + y?);

S5u(x,y) = e*siny;

6)u(x,y) = e ?Y cos 2x ;
xZ—y?2

Nv(x,y) = Ty

8) v(x,y) = x3 — 3xy? +i.

33]_]3]{1/16 6. Haiitu paanyc u o0J1acTh CXOOUMOCTH CTCIICHHOI'O pAZia ¢ KOMIUICKCHBIMHA
yieHamu. MccieqoBaTh CXOOUMOCTE pdaa.

+00 r]2 4 ]
Ny T (x+3)".
n=1

+00 n2_6 ;
2) Y. 5 (x—6)".
n=1



+00 n2_4 i
3 >4 T (x—4)".
n=1

&n? 42 ]
4> > (x+2)".

n=1

=n®+6 .
5) > & (X+6)".

n=1

63 2 (x-5).

n=1 5n
+00 n2 _ 2 ]
7D ——(x=2)".
n=1 2
400 2
8) Z”4f4(x+4)".
n=1

400 182
9) 2”5f5(x+5)".

n=1

+00 n2 _3 ]
10) Y S (x=9)"
n=1

4. UurerpanbHoe ucuuciaenue OKII.
A. BoluncijieHHe HHTErpaJioB ¢ noMoubio popmyabl HeloTona-Jleiionumna.

. i
1. BeruucuTs MHTErpabL: a) [ Ol zcosz dz; ©) o M ze? dz;
Lai
B) J, 22 da.
. e
2. BLIUHCIIMTE UHTETPABL: ) [ 01 ze? dz; 0) f1 e dz/z;

E .
B) fozﬂ sinz dz.

b. UuTerpupoBanue B10Jb KOHTYPa B KOMILIEKCHOM MJIOCKOCTH.

1. Berunciurb f c Imz dz, thne C- NpAMOTUHEHHBIA OTPE30K, COSTUHSIONTNI TOUKy 0
¢ Toukou 2 + 1.

dz
2. Boruncnutb ﬁc — Tae C- okpyxHocTb |z| =1.

az
3. Beraucoute fﬁcﬁ’ rae C- BepxHsAs NOJIOBUHA OKPYKHOCTH [z| =1, HampaBieHue

o6xoma: ot Toukw (1,0) 10 Touku (-1,0) (vVz B3sTH U3 06mE Gopmynsl mpu k = 0).
4. Beruncnutb gﬁc %, rae C- rpanuna obmnactu {1<|z| <2} .

Kontponupyemsie kommnerennuu: OITK-3, ITK-2.
Oyenka KomMnemeHYyull OCyuecmeasiemcs 8 COomeemcmaeuu ¢ maoauyet 4.



PacueTrHo-rpaguueckoe 3aganmue

1. KommiekcHbie uncjia. MHOXKeCTBA TOYEK B KOMILIEKCHOM

IMJIOCKOCTH.

3aganue 1.

1. Beruucuts (4 —i) - (1+60), (V3 + i)z, (=5i—3)-i?

2. [TpencTaBUTh KOMILUIEKCHOE YMCIIO Z B alreOpandecKoi M TPUrOHOMETPHISCKON
popme. z = _21_;21'.

3. Jlatb onpenenenue rpaHn4YHbIX Touek MHOkecTBa M C C.

4, Haiitu Bce mpenenbHbie Toukd MHOXKecTBa M = {z: — 2 < Im z < 1}. SBnsercs

JIM JaHHOC MHOXCCTBO OTKpLITBIM?

3aganme 2.
. . —2i
1. 3anucarh B TPUTOHOMETPUYECKOM U MTOKa3aTeIbHON opme yucia Tl
( 1 ; )10
V2. V2)
2. Haiit MHOTOUJIEH TPETHEU CTENIEHH, UMEIOIINI KOMIUIEKCHBIE KOPHU
0,—a u 1.
3. Hatb onpenenenue oTkpoIToro Mmuoxkectsa M c C.
4. Haiitu Bce rpanmunbie Touku MHOKecTBAa M = {z:1 < Re z < 3}. SBnsiercs jin
JTAHHOE MHOKECTBO OIPAaHUYECHHBIM?
3aganme 3.
2
1. Berauciute (3 + 2i) - (4 + i), (2\/? — 2\/51) , (i—5)- (3D)3.
2. [TpencTaBUTh KOMIUIEKCHOE YUCIIO Z B aNreOpanyeckoi ¥ TPUrOHOMETPUUECKON
4
opMe. zZ = .
(op 1+iV3
3. JlaTh ompejieneHune mpeena mocie0BaTeIbHOCTH {2, }, Z, € C.
4. Haiitu Bce BHyTpeHHME Touk MHOKecTBa M = {z: 1 < |z| < 2}.
3ananue 4.
. . 4-5i
1. 3anucarh B TPUTOHOMETPUYECKON U MOoKa3aTeabHoU (hopmMe ducia o3
( A1 i)12
2 2
2. Haiit Bce kopHHU ypaBHeHHs z> — 27 = 0 M M300pa3HTh UX HA KOMILIEKCHOI
IIJIOCKOCTH.
3. Yro Ha3pIBaeTCA MOYJIEM KOMIUIEKCHOTO uncia? Kakue 3HaueHusl IpUHUMAET

|z|?



4, Haiitu Bce npenenbabie Toukd MHOXecTBa M = {7: 0 < |z| < 4}.

2. ODyHKIIUM KOMILIEKCHOTO NepeMEeHHOrO0.

3aganne 1. YKaxuTe BEIIECTBEHHYI0O M MHUMYIO YacTH (YHKIMH KOMIUIEKCHOTO
IIEPEMEHHOTO

f(2)=lz—Z|+iV2, e z=x+iy

Bapuanrts! oTBeTa:

A) x —iy, iWV2 B)x+iy, iV2 B) 2ly|,v2  DJ2y,2x

1
COS2X \x?

3ananme 2. Haiinute npenen pynknuu lim,, Cos 3X :

BapI/IaHTbI OTBCTA:
A) 1 B)e? B) e?5 T) - I 2.3

n?+n

3ananme 3. YKaxute CBOMCTBA JAHHOM YMCIIOBOM IMOCIEAOBATEIBHOCTH X, = —)

:_|”:'

Bapuants! oTBeTa:

A) orpaHudeHHas, HEOTpUIaTeNbHAs
b) neorpannyennas

B) pacxopnsuiasics, HeoTpuLaTenbHas
I') cxopsmasics, HeoTpHULIATEIbHAS

Bananne 4. VYKaKHTE BCHIECTBEHHYI0 M MHUMYIO 4YacTH (YHKIMH KOMIUIEKCHOTO
TIepPEMEHHOTO

f(2)=iz+2z% rtne z=x+1iy

BapuaHTHI OTBETA:

A) x,y2+2x B) xy+y:i—x B)i+x+y—xy Dx?—y2—y,2xy+x

3ananue S. BriGepute ycimoBue, Mpu KOTOPOM TOCHEAOBATENBHOCTh X, + iy,  HE
SIBIISIETCST CXOISAIIEHCS.

Bapwnants! oTBeTa:

A) x,— OecKoHEeYHO Manasi, y,— OrpaHHYEeHHas

b) o6e mocnenoBaTenbHOCTH X, Vp,— OTPAaHHMYEHHBIC U MOHOTOHHBIE

B) mocnenosatenbHoCTH |X,| U |yn|- OeckoHeuHO MabIe

I') mocnemoBaTtenbHOCTH X, UMEET Mpenes, MOCIeIOBaTEIbHOCTh Y, — BO3pacTaeT M
OTpaHHYCHA CBEPXY



3ananue 6. YKaXuTe BEHICCTBEHHYIO U MHUMYIO YacTH ()YHKIIMH KOMIUIEKCHOTO
IIEPEMEHHOTO

f)=({—-DI|z|>, tme z=x+1iy

Bapuanrts! oTBeTa:

A) x2+iy?—y,—xy+ix B) x?+y? —x?—y?

B) x% + y2, y? — x2 ) —x2 — y2,x% + y2

3. AuTerpanabnoe ucunciaenne OKII.

A. I/IHTerI/IPOBaHI/Ie BA0Jb KOHTYpa B KOMILIEKCHOM ILJIOCKOCTH

1+i
3aganue 1. Beravcauts |, , Zdz.

3amanue 2. Hamumcare wuHTerpanmpHyto ¢opmyny Koimum, BbIpaXaromiyro 3Ha4YCHUS
¢dynkiuu f (z) B o0nacTu yepes 3Hauenust Gpynkuuu f (z) Ha rpanune L oGnactu.

n
3ananue 3. OnpeaeauTs paguyc CXOAMMOCTH PSIIa Y.peq ”zin .

o zZ+2
3anganmue 4. Haiiti ocoOpble ToukH HyHKIMA
Z

W H OIIPCACINTD UX THII.

3aganmue 5. Uro takoe BorueT Gpynkiun? Kak on o6oznavaercs?

.1 1
3ananme 6. Hanucars psiabl 1is (I)YHKI_II/II/IE, T

Zapanue 7. dopmyna IS ONPEACICHHS PagUyca CXOIUMOCTH PAAa YpeoCpZ'.
3aganue 8. Hanucate o6muii Bua pana Jlopana.

b. UnTterpaasnas ¢popmyna Komnu
efdz
(z-0)¥

1. Bsbluucauts HHTETpan gﬁc rne C- TpOM3BOJIBHBIM 3aMKHYTBIM KOHTYP,

OIHOKPATHO O6XO,H${H_IPII>'I TOYKY | B ITOJIOXKHUTETHLHOM HaIlTpaBJICHUHU.

2z341
2. BpaucanTes uHTETpAI dz.
PTG, s Gy
dz . .
3. Breruncanuthb éc g ecnu: a) Touka 3i nexuT BHyTpu koHTypa C, a Touka -3 —BHE

ero, 0) Touka —3i JIeXXUT BHYTpH KOHTYpa C, a Touka 31 —BHE ero.

3d d
4. Tlpumensiss popmyny Ko, BEIYUCIUTD UHTErpabl: a) gﬁcz =, 0) 930 = rue C-

z—1 z4-1’
Opr)KHOCTB C I_[eHTpOM B TOYKC 2 n paIII/IYCOM 2

z%dz sinz
5. BbIUnCIUTD UHTErpaiIbl IO OKPYKHOCTSAM: a) 5ﬁz|=z — > 0) gﬁz_ =25 dz,

) zdz
B ﬁz+ﬂ=222—f

6. Boraucnuts | cZ 3dz, rne C- uetBepTh OKpyX)HOCTH |z| =1, 0 < arg z <

NI



7. BBIYHCITUTH f_liIZI dz B0Jb TIONTYOKpYXKHOCTH |z| =1, Re z= 0.

8. Beraucinuth HHTETpasibl BIOJIb KPUBOM C'— 4aCTH OKPYXKHOCTH |z| = 2 , Iexariei B
nonymiockoctd Im z < 0 u mpoberaemoit ot Touku z1 =-2 - 10 TOUKK Z2 =2 B CiIy4asx: a)

fclz |dz, ©6) fczlz |dz, B) fC(Zx — 3iy)dz.

Kontpomupyemsie kommerennun: OITK-3, ITK-2.

Oyenka KomMnemeHYull OCyuwecmeisiemcs 8 COomeemcmauu ¢ maoauyei 4.

BOl'[pOCLI K 3a4€Ty

1. KommnnekcHsle yucna, neictBus Haa HUMHU. ['eoMmeTpuyeckas MHTEpIIpeTanus
KOMILJIEKCHBIX YHCEJI, CONPSKEHHBIE YUCIIA.

2. Anrebpanueckass ¥ TpUrOHOMeTpudeckas (OpMbI KOMILJIEKCHOIO 4YHCIIA.
Mopynp 1 apryMeHT, UX CBOKCTBA.

3. Anrebpanueckue ypaBHEHUs C KOMILJIEKCHBIMH K03 duuumenramu. Paznoxenue
MHOTOYJICHA Ha JINHEHHBIE MHOKUTEIH.

4. Teopema 0 KOpHSAX MHOrowieHa N-oi CTENEHU C KOMIUIEKCHBIMHU
ko3 unmentamu. [IpocTeie 1 KpaTHBIC KOPHH.

S. W3BneueHre KOpHs CTENEeHN NU3 KOMILJIEKCHOTO YUCIIa.

6. [ToxazarenbHast (3KCIIOHEHIMANIbHAs) QYHKIMS, ee cBolicTBa. DopmyIbl Dilniepa
u Myaspa.

7. YpaBHEHUS NPSMON M OKPY>KHOCTH B KOMITJIEKCHOH (opme.

8. OxpectHOCTh TOUKH B C, 00671aCTh B KOMIIEKCHON TJIOCKOCTH.

9. [IpenenpHBIC ¥ TPaHUYHBIC TOYKH MHOXKECTB B C.

10.  OrtkpeIThIe, 3aMKHYThIE, OTpaHUYEHHbIE MHOXKecTBa B C.

11. YwucnoBble MOCHEAOBATEIBHOCTH C KOMIUIEKCHBIMH  ujeHamu. [Ipexen
I0CJIEI0BATENbHOCTH, €r0 CBOMCTBA.

12. ITpenen u nenpepsiBHOCTH DKII. HenpepbIBHOCTD 1€eMEHTAPHBIX ()YHKITHHA.

13.  Crenennas ¢yHKIHUS, €€ CBOWCTBA.

14.  TpuroHomerpuueckue |  rumnepOosnyeckue  (QYHKIUH  KOMIUIEKCHOTO
apryMeHTa, CBSI3b MEKIY HUMH.

15.  Heorpanu4eHHOCTb PYHKIMI SinZ, C€OSZ B KOMIUIEKCHON IJIOCKOCTH.

16.  IlepmommuHocTh MOKa3aTenbHON GyHKIMK U QyHKIWi ch z, sh z.

17. Juddepenuupyemocts OKII, ee cBA3b C HEMPEPHIBHOCTHIO.

18.  VYcmosus Kommu-Pumana. BeipakeHne KoMIiekcHoU mpousBogHoif ' (z) uepes
JacTHbIE Tipou3BoaHbIe OT Re f(2)u Im f(z).

19.  CaoiictBa npou3BoHbIX. [Ipon3BoAHAS CIOKHON DYHKINU.

20.  AmnamuTtHueckue QpyHKIUH, UX CBOWCTBA.

21.  TI'apmoHmMueckue QpyHKIUH, UX CBA3b C aHATUTUYECKUMHU (QYHKIHAMU.

22.  OpHO3HAYHBIC U MHOTO3HAYHBIC AaHATUTUYCCKHE ()yHKIIHH.

23.  Oopatnble pyakiun. Teopema 06 aHATUTHYHOCTH OOPATHON (PYHKITUH.

24.  OJHONMCTHOCTH, O0JACTH OJHONUCTHOCTH QyHKIMH w = z", w = e”.

25. OyHKINN «Koperb N-0ll cmenenu» U «1o2apugm» KOMIUIEKCHOTO apTyMEHTa.

26.  Tlapamerpuueckoe ypaBHeHue KpuBoil B C. YpaBHEHHe OKPY)KHOCTH |z — a| =
T'B MapaMeTpudecKkoit popme.

27. Nurerpuposanue OKII Bnons HenpepsiBHOM kpruBoi. CBOICTBa HHTErpaa.

28.  Merox 3aMeHBI IEpEMEHHOI B KOMIUIEKCHOM WHTETpasie.

29.  He3aBUCHMOCTb HHTErpaja OT MyTH UHTETPUPOBAHMS B OJTHOCBSI3HON 00JIACTH.

30.  HuTerpupoBaHue 10 3aMKHYTOMY KOHTYpY. Teopema Komn.

31. Psagsl ¢ KOMIUIEKCHBIMH wieHamH. HeoOxonumoe yCIIOBHE CXOAMMOCTH

YHCIIOBOTO PAA.



32.  Pasnoxenue aHamuTHYeCKON GyHKIUHU B psaa Teitmopa B kpyre |z — zy| < 1.

Kontpomupyemsie kommerenmun: OITK-3, ITK-2.

Oyenka KomMnemeHyull OCyuecmeaisiemcs 8 COomeemcmauu ¢ maoauyei 4.
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