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1. Ilean ocBOEHHUSI TUCUUILIHHBI

K OCHOBHBIM measiM OCBOCHHUS JUCLUILIMHBI «Teopust  dynkuuu
KOMILIEKCHOT'O IEPEMEHHOTO» CJIEAYET OTHECTHU:

- BOCIIUTAHKE Y CTYJIEHTOB 00IIIell MaTEMaTUYECKON KyJIbTYPHI;

- mpuoOpeTeHue CTyACHTaMHu IIUPOKOTO Kpyra MaTeMaTHYeCKUX 3HaHHM,
YMEHHUI 1 HABBIKOB;

- Ppa3BUTHE CHOCOOHOCTH CTYJEHTOB K HWHIYKTUBHOMY U JACAYKTUBHOMY
MBIIUICHUIO HApsIy C Pa3BUTUEM MAaTEMaTUYECKON UHTYUIIUY;

- YMEHHUE CTYJACHTaMH pa3BUBaTh HABBIKK CaMOCTOATEIIBHOTO W3YUYCHHUS
y4eOHOH W HAay4YHOM JIUTEpaATyphl, COJEp)Kalled MaTeMaTUYECKHUE CBEICHUS W
pe3ynbTaThl;

-  TMOJArOTOBKY CTYJEHTOB K  JEATEIIbHOCTM B  COOTBETCTBUHU C
KBATM(UKAIMOHHON XapaKTEpUCTUKON OakajaBpa IO HAIMpaBiICHUIO, B TOM YHCIIE
dbopMHUpOBaHUE YMEHUW HCIOIb30BaTh OCBOCHHBIE MaTEeMaTHYECKHE METO/bl B
poeCCUOHATILHOM IESITEIbHOCTH.

K ocHoBHBIM 3agauyaM ocBoeHHS AUCHUIUIMHBI «Teopus QyHKIMU
KOMIUIEKCHOTO TIEPEMEHHOTO» CIEAYET OTHECTHU:

- OCBOGHHE CTYyJIEHTaMH OCHOBHBIX TMOHSTHUH, METOJOB, (GOPMHUPYIOUTUX
o0IIlyI0 MaTeMaTHYECKYyI0 IOJrOTOBKY, HEOOXOJUMYIO JJI YCHEIIHOTO PEIICHUS
MPUKJIAJIHBIX 33]1a4;

- ¢opmupoBaHue y CTyldeHTa TpeOyemMoro Habopa KOMIIETEHIIHH,
COOTBETCTBYIOIIIMX €r0 HAMNpaBJICHUIO TMOJTOTOBKM U OOECICUMBAIOIINX €ro
KOHKYPEHTOCTIOCOOHOCTh Ha PhIHKE TpyAa.

2. Mecto qucuuiuiaibl B cTpykrype OOII cnienuaaurera

HuctunmHa «Teopust PyHKIIMU KOMITJIEKCHOTO TEPEMEHHOT0» OTHOCHUTCS K
06a3oBoil wactu Onoka bl. Ee u3yuenue Oasupyercs Ha W3YYCHUH TUCIUTIIMHBI
«MaremaTuueckuii aHaM3» U 00eCTIeUnBACT U3yUCHUE TUCITUTIIINH:

- MATEMaTUYECCKUI aHAJIN3;

- mudpepeHnranbHbie U HHTETpaIbHbIC YPaBHEHUS;
- (u3uka TBEpIOTO TEINA;

- TEOpUSI ABTOMATHUYECKOTO YIPABICHUS;

- OCHOBBI DJIEKTPOTEXHUKH U DJICKTPOHUKH;

- YHCJICHHBIC METO/IbI.

3. IlepeyeHb MJIaHNPYEMBbIX Pe3yJabTATOB 00y4YeHHs MO0 TUCHUILIUHE,
COOTHECEHHbIEe C IJIAHMPYEMBbIMH Pe3yJbTAaTAMH OCBOEHHUSI 00pa3oBaTeIbHOM
NMPOrpaMMblI

B pesynbTare ocBOEHUS TUCHUIUIMHBI y 0Oydaromuxcs GOpMUPYIOTCS CIIEIyIOIINe

KOMITETCHIIMM U JIOJKHBI OBITh JTOCTUTHYTHI CJIEIYIONTUE PE3yIbTaThl OOyUYEeHHS KaK
sTan GOPMHUPOBAHUS COOTBETCTBYIOIINX KOMITCTCHITHI:
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Kon

B pe3yabTare ocBoOeHUus

IlepeyeHb mIaHUPYEMbIX

KOMIIeTeHIH o0pa3oBaTebHOM pe3yJbTaToB
u MPOrpaMMblI 00y4YeHHUs MO0 TUCHHUILINHE
00y4YaroIuics 10/KEeH
00J121aTH
YK-1 CnocobeH oCyIIeCTBISATh 3HATh:
MOUCK, KpuThueckuil ananu3 | OCHOBHbIE  HAay4yHble  MOAXOABl K
U CUHTE3 MHGOpMaIIUH, OTIpeIeJICHHUIO, UHTEPIIPETAIIH u
NPUMEHSITh CHCTEMHBIN pPaHXHPOBAHUIO uH(pOpMaIINH,
MOAXO/ ISl pEIICHUS TpeOyemoil 1t pemieHuss  3ajad
MOCTaBJICHHBIX 3374 AQHAJTUTUYECKON TE€OMETPUM U BEKTOPHOMU
anreopsl;
Ymern:
Brinensite, KpUTHYECKH OIEHUBATh W
CUCTEeMaTH3UPOBAThH HAy4YHYIO
uHpopMaInio, u3deras aBTOMaTHIECKOTO
MPUMEHEHHS] CTaHAAPTHBIX (QopMyn u
MIPUEMOB TIPU PEIICHUH 3a]1a4;
Baaners:
Metonukoid ~ paboThl ¢ JI€IOBOM
uHpopmanmeit U ciocobaMu NMpUMEHEHUs
COBpPEMEHHBIX, HaubOosiee 3(h(PEKTUBHBIX
TEXHOJIOTHM.
OIIK-1 CnocobeH mpuUMEHSTh 3HaTh:
€CTECTBEHHO-HAyUYHBIC U OcHOBBI  BBICIICH  MaTeMaTHKH,
oOIIenH)XeHEPHBIEC 3HAHUS, UH(POPMATUKH u
METO/bl MATEMATHYECKOTO IPOrpaMMHUPOBAHNS,
aHaJu3a U MOJETUPOBAHUS, YMmeTn:
TEOPETUYECKOTO U Pemiats CTaH/apTHHIC
AKCIIEPUMEHTATHLHOTO npodeccuoHanbHBIE  3a/Jauu c
HCCTIEZIOBaHUS B MPUMEHEHUEM €CTeCTBEHHOHAYUYHBIX
npodeccuoHaIbHON 51 0OIIIENH)KEHEPHBIX 3HAHWUH,
JeATEeNbHOCTU METOJI0B MaT€MAaTHYECKOTO aHaln3a
U MOJICTIUPOBAHUS.
Baapers:
CrocoOHOCTBIO MPUMEHSITh
€CTEeCTBEHHOHAYYHBIE "
OOIIEVH)KEHEePHBIE 3HAHUS, METObI
MaTEeMaTHU4eCKOT0 aHaiau3a u
MOJICIUPOBAHUSI, TEOPETUUYECKOTO0 M
IKCTIEPUMEHTAIBHOTO HCCIICTIOBAHUS
B PO eCCUOHATBHOMN JACSITEIHHOCTH.
4. CTpyKTYypa " coepkaHue TUCHUUILTHHbI
| Ne | Buna yueOHo# padoThI KouuyecTBo CemecTpsl

PAGE 0




n/n 4acoB 4 cemecTp

1 | AyautopHble 3aHATHA 72 72
B tom umcie:
1.1 | Jexuuun 36 36
1.2 | CemuHapcKue/PaKTHUECKUE 3aHIATUS 36 36
1.3 | JIJaboparopHbIe 3aHATHS - -
2 | CamocrosiTe/ibHasi padoTa 72 72
B tom uucie:
2.1 | BolmosiHeHUE TOMAITHUX 3aaHHMA 36 36
2.1 | Bemmonnenue pacyeTHO-rpaudeckux padboT 36 36
3 | IIlpomexkyTouHasi aTTecTANMS
DK3amMeH + +
Hroro: 144 144

OOwast TpyJ10EMKOCTh AMCLUUILIMHBI COCTaBisIeT 4 3aueTHbIE €IWHULIBI, T.€.
144 akapemuyeckux yaca (U3 HUX /2 yaca — caMOCTOsATeNbHas paboTa CTyIEHTOB).

Paznmenst mucruruiubbl  «Teopus GYHKIIMM KOMIUIEKCHOTO TIEPEMEHHOTOY
M3YYal0TCsl Ha BTOPOM Kypce B YETBEPTOM CEMECTPE.

Jleximu — 2 yaca B Heaemo (36 4acoB), MPAaKTHYECKUE 3aHATHS — 2 dYaca B
Henento (36 gacoB), hopMa KOHTPOJIA - DK3aMEH.

CrpykTypa U coaep:kaHue IUCUUILIUHBI «Teopuss (QyHKUUA KOMIUIEKCHOTO
MEPEMEHHOTOY» IO CPOKaM M BHJIaM paboThI oTpaskeHsl B [Ipunoxennn 1.

Conepxanue pa3iesioB IMCHUATIIAHBI

YerBepThlil cemecTp
Pazgen. Teopusi yHKUMH KOMILJIEKCHOW IEPEeMEHHOM M ONePallMOHHOE
HCYMCJICHUE

Tema 1. [TondaTHe KOMIIEKCHOTO Ynciia. [IoHATHE KOMIUIEKCHOW MJIOCKOCTH.
Moayns ¥ apryMeHT KOMIUIEKCHOTO 4YHciia. Tpu (QOpMbI 3amucH KOMILJIEKCHOTO
yucia. J[eiicTBUS HaJl KOMIUIEKCHBIMU YUCTIAMU.

Tema 2. OyHKIUS KOMIUIEKCHOTO mepeMeHHoro. llpencraBnenue (yHKuuu
KOMIUIEKCHOTO TIEPEMEHHOI0 KaK OTOOpa)KeHHs TIJIOCKUX MHOXKECTB. (OCHOBHBIC
AJIEeMEHTapHbIE PYHKIIMH KOMIUIEKCHOTO TIEPEMEHHOT0, OTJIMYUTEIbHBIE CBOMCTBA Ha
KOMIUIEKCHOM TIJIOCKOCTH.

Tema 3. Ilpenen u HempepbIBHOCTh (PYHKIIMH KOMIUIEKCHOTO TMEPEMEHHOTO.
Hubdepennmpyemocts. YcnoBus Komm - Pumana. CBs3s aHAIUTHUECKUX (DYHKITHIA
C TAPMOHUYECKHUMU.

Tema 4. Unterpan oT GyHKIIMNA KOMIUIEKCHOTO MIEPEMEHHOT0. 3aBUCUMOCTh OT
MyTH WHTerpupoBanus. Huterpansl or anamuTrdeckux ¢yHkiui. Teopembr Kot
JUTSL OJTHOCBSI3HOM 0OJIaCTM W JJIA CJIOKHOTO KOHTypa. WHTerpambHas Qopmyia
Kommu. aTerpansHoe npeacTaBieHne MPOU3BOHON OT aHATUTHIECKOW (PYHKITUH.

Tema 5. OyHKIUOHANBHBIC PSABI, CTENEHHBIE PSAALl IS (QYHKIHH
KOMILJIEKCHOro nepemeHHoro. Teopema Abens. Psaael Teitnopa u Jlopana. Obnactb
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CXOAMMOCTH pSAJOB B KOMIUIEKCHOM miockoctd.  Hymu u  ocobble TOYKH
aHATUTUYECKOW (PYHKIIMH, UX KJaccuUKaIus.

Tema 6. Teopus BbIYETOB, OCHOBHAsI TEOpEMa O BblueTax. Beruncienue Bbrue-
TOB OTHOCHUTEIBHO  OCOOBIX TOYEK. BbIUMClIeHHEe KOHTYPHBIX HWHTErpPajioB C
MOMOIIBIO BHIYETOB.

Tema 7. OnepammonHoe wucuucienue. OmnpeneneHue MnpeoOpa3oBaHUS
Jlannaca. [lonsitue opurnHana u nzoopaxkenus. CBoiicTBa mpeoOpa3zoBanus Jlammnaca.
Tabnuia u3o06pakeHut 3eMeHTapHBIX (QYHKITHIA.

O6patHoe mnpeoOpa3zoBanue Jlammaca. ®dopmyna Memmuna. Pasnoxenue
palMoHaNbHOW JpoOu Ha mpocteimue. OnepalMOHHBIA  METOJ|  PEIICHUs
g depeHInaTbHbIX YPaBHEHHI.

5. Oﬁpa3OBaTeJIbHLIe TEXHOJOTHHU, MPUMEHACMBIC IIPH OCBOCHUHU IUCIHUIIINHBI

Metonuka mnpenogaBaHusl IUCUUIUIMHBL «Teopuss (yHKIUMH KOMIUIEKCHOTO
[IEPEMEHHOI0» M peaau3alysi KOMIIETEHTHOCTHOIO MOAXOJa B H3JI0KEHHH H
BOCIIPUATUU MaTepHalia PEyCMaTPUBAIOT UCIIOIb30BAHNE CIEAYIOINX aKTUBHBIX U
WHTEPAKTUBHBIX (OPM TPOBENICHUS TPYNIOBBIX, WHAUBUAYAIBHBIX, ayIUTOPHBIX
3aHATUA B COYETAHUU C BHEAYAUTOPHONH paboToOll C Leabl0 (QOpMHUPOBAaHUS U
pa3BUTHUS TPO(HECCUOHATIBHBIX HABBIKOB 00YYAIOIIUX CS:

— 3alllUTa U WHIUBUJYAIbHOE OOCYXKIEHUE BBINOJHAEMBIX 3TANOB PacyETHO-
rpaduueckux pador;

- MPUBJICYEHHE JIyUIIUX CTYJEHTOB K KOHCYJIBTHPOBAHUIO OTCTAOIINX.

— MOATOTOBKA, MPEJCTABICHUE U OOCYKJEHUE MPE3EHTAIMl Ha CEMUHApCKUX
3aHSITUSX;

— OpraHu3alys U MPOBEJEHUE TEKYIIEro KOHTPOJIS 3HAHUM CTYAEHTOB B (hopme
0JIaHKOBOTO TECTUPOBAHUS;

— TMPOBEACHUE WHTEPAKTUBHBIX 3aHATHI IO MPOLEIypEe MOATOTOBKH K
UHTEPHET-TECTUPOBAHUIO Ha caiiTax: i-exam.ru, fepo.ru;

— HCIOJIb30BaHWE WHTEPAKTUBHBIX (OpPM TEKylero KOHTposisi B ¢dopme
ayJIUTOPHOI'O U BHEAYAUTOPHOTO HUHTEPHET-TECTUPOBAHUS;

WUTOTOBBI KOHTPOJb COCTOUT B YCTHOM 3JK3aMEHE II0 MaTeMaTHKE C Y4eTOM
PE3yJIbTaTOB BBIIIOJIHEHUSI CAMOCTOSITENIbHBIX Pa0oT.

VY enbHbIA BEC 3aHATHI, TPOBOJUMBIX B MHTEPAKTUBHBIX (DOpMax, ONpesaesieH
[JIABHOM 1IeIbI0  00pa30BaTeNIbHOM MpPOrpaMMbl, OCOOEHHOCThIO KOHTHUHIEHTA
oOydJaronmxcsi U cojaepkaHueM AUCHMUIUIMHBI «Teopust QyHKIUN KOMIUIIEKCHOTO
MEPEMEHHOT0» U B LIEJIOM MO JUCHUITUHE cocTaBisieT 50 % ayIuTOpPHBIX 3aHSITHM.
3aHATHS JEKIIMOHHOTO Tuna coctaBiasasoT 33 % or oObema ayJuTOPHBIX
3aHSTUM.

[Iposenenne 3anaruii B 2020 — 2021 y4. rogy BO3MOXHO TaKxXe B
Ims.mospolytech.ru  Ha ocHOBe pa3pabotanHoro kadeapoir «MaTemaTuka»
AIIEKTPOHHOTO 0OpaszoBarenbHOro pecypca (JOP) mo Teopun GhyHKINNE KOMIUIEKCHON
nepemeHHou. Pazpaboranusiii 0P BiItO9aeT TPEHUPOBOYHBIE M HTOTOBBIC TECTHI.
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6. OmueHouyHble cpeacTBa sl TeKYyIIero KOHTPOJIsI  yCIeBaeMOCTH,
NMPOMEKYTOUHOI aTTeCTAIMM MO WTOTaM OCBOEHHSI THCHUIJIMHBI WM Yy4eOHO-
MeTOAMYECKOoe 00ecnedyeHue caMoCTOATeIbHOI padoThI CTYJIEHTOB

B mpormecce o0yueHus Ha TEPBOM M BTOPOM KypcaxX HCIOIb3YIOTCA
CJIeIyIOLME OLIEHOYHbIE ()OPMBI CAMOCTOSITEILHOU PabOThl CTY/IEHTOB, OLICHOYHbBIC
CpelicTBa TEKYIEr0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHBIX aTTECTAIlUMI:

B yerBepTOM cemecTpe

- ogHa pacuyeTHO-rpaduyeckass padora nmo TeopuH (QPYHKUHHA KOMILJIEKCHOMH
nepeMeHHOu

U ONIePALHOHHOMY HCYHCJICHHUIO.

Kpatkoe conepxanue pacueTHO-TpaduuecKkoi paboThI:

JleicTBUsI HaJl KOMIUIEKCHBIMHM YHCJIAMH, 3JIEMEHTapHble (DYHKIMU KOMIUIEKCHOU
MIEPEMEHHOM, TMOCTPOCHUE OTOOpaXKEHUU IJIOCKMX MHOXECTB, BBIUHUCIICHUE
KOHTYPHBIX MHTETPAJIOB, pelieHne Au(depeHInaIbHbIX YpaBHEHUI OlepallMOHHbIM
METOJ/IOM.

OneHouHbIE CpEICTBA TEKYLIErO0 KOHTPOJSA YCIEBAEMOCTH  BKJIIOYAOT
KOHTPOJIHBIE BOIMPOCHI W 3ajaHusi B (¢opMe OJAHKOBOTO TECTUPOBAHUS IS
KOHTPOJISI OCBOCHUS O0YYAIOIIMMHUCS Pa3AesioB JUCIUIUIMHGL, ipreM PT'P.

OOpa3ipl  TeCTOBBIX 3anaHuid, 3agaHuii PI'P, KOHTpOJBHBIX BOMPOCOB U
3alaHuid U1 TPOBEJAEHUS TEKYLIEro KOHTPOJS, SK3aMEHAalMOHHBIX OWJIETOB
npuBeneHsl B [Ipunoxennn 2.

6.1. ®oH/ OLICHOYHBIX CPEJICTB AJIfA MPOBEICHUS IPOMEKYTOUYHOM
arrecTaluy o0y4aromuxcs mo gucuuminte « Teopus pyHkumn
KOMILIEKCHOT'O NlepeMEeHHOIr0»

6.1.1. [IepeueHp KOMITETCHITNH C YKa3aHUEM 3TAIOB UX (OPMHUPOBAHUS B IPOIIECCe
OCBOEHHUS 00pa30BaTeIbHOM MPOrpaMMBI.
B pe3ynbraTte 0CBOCHUS TUCHUILUIMHBI (POPMUPYIOTCS CIICAYIOIMINE KOMITICTCHITUN

Koxa B pesyabTare ocBOCHUs IIepeyeHs UIAHMPYEMBIX
KOMIIeTeHIMH o0pa3oBaTeIbHOM pe3yJibTaToB
MPOrpamMmblI 00y4YeHHUs 10 IMCHUIIHHE
00y4aKIIMICS J0/KEH
00J1a1aTh
YK-1 Cnoco6eH OCyIIeCTBIATh 3HaTh:
IIOUCK, KpI/ITI/I‘-IeCKI/Iﬁ aHaJIn3 OcHOBHBIE HAaYYHBbIC IoaAX0 bl K
U CUHTE3 UH(pOpMaIIHH, OIIPEECIECHHIO, HHTEpIpETaluu u
IIPUMEHATH CUCTEMHBIN PaHXUPOBAHUIO uH(pOpMaLInH,
MMOAXO IJIs PELICHUS TpeOyemoii g peueHus 3a71a4
IIOCTAaBJICHHBIX 3a1a4 aHAITUTUYECKOU reoMeTpun 1 BeKTOpHOI\/’I
anreopsl;
YmMmerb:
BBIZ[GJ'IS[TL, KPpUTUYCCKHU OICHHUBATH U
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CUCTEeMaTU3UPOBATH HAy4YHYIO
uH(popMalnIo, u3deras aBTOMaTHYECKOTO
OpUMEHEHHs] CTaHIAPTHBIX (QopMyn u
IPUEMOB TP PEIICHUH 3a]1a4;

Baanern:

Metonukoii ~ paboThl ¢ JE€JIOBOH
uH(popMaluend U cnocodaMu IPUMEHEHHUS
COBpPEMEHHBIX, HambOoJsiee 3(P(HEKTUBHBIX
TEXHOJIOTHM.

OIlK-1 Crnioco0eH NpUMEHSITh

TEOPETUYECKOTO U
AKCIIEPUMEHTAIBHOTO
WCCIIEJIOBAHUS B
npodeccruoHanbHON
NEeATEIbHOCTH

CCTCCTBCHHO-HAYYHBLIC
061H€I/IH)KeHepHBIe 3HaHMU:I,
MECTOAbI MAaTCMATHUYCCKOI'O
aHajin3a U MOJCIIUPOBAHNA,

3HaTh:

OCHOBBI ~ BBICIICH  MaTeMaTHKH,
nH(pOpMaTUKH U
POrPaMMHPOBAHUS;

YMmern:

Peratp CTaHJapTHBIC

npodeccHOHaIbHBIE  3aJaud  C
IPUMEHEHHEM €CTeCTBEHHOHAYUHBIX
U OOIIEMH)XCHEPHBIX  3HAHUH,
METOJIOB MaT€MaTHYECKOTO0 aHajau3a
¥ MOJICITUPOBAHUS;

Baanern:

CrniocoOHOCTBIO IPUMEHSATh
€CTECTBEHHOHAYUYHBIE U
OOIIeNHXCHEPHBIEC 3HAHUS, METOJIBI
MaTeMaTUYECKOIr0 aHanu3a U
MO/JICIIUPOBAHUS, TEOPETUYECKOTO U
IKCTIEPUMEHTAILHOTO MCCIIEIOBAHUS
B IIpo(heccruoHaNnbHON eI TEIbHOCTH.

B mporiecce ocBoeHms 00pa30BaTeIbHOM IPOrpaMMBbl JIaHHBIC KOMITETCHITUH, B
TOM YHCJIC UX OTACIbHBIC KOMIIOHCHTBI, (POPMHUPYIOTCS MOITAITHO B XOJ€ OCBOCHHUS
0oOyYaromMUMuUCA JTUCHUIUIMH (MOayJel), MpakTUK B COOTBETCTBUU C Y4EOHBIM
MJIAHOM Y KaJICHAApHBIM rpadukoM yueOHOro mpolecca.

6.1.2. Onucanue nokasaresieil 1 KpUTEpUEB OLEHMBAHNUS KOMIETEHIIUI,
(hopMuUpYeMBIX 10 HTOTaM OCBOEHUSI AUCHHUIIMHBI, ONMCAHUE IIKAJ

Ilokazarenem oOneHUBaHUS

OLICHUBaAHUA

KOMHGTGHHI/Iﬁ Ha pPa3/IMYHbIX OJTallaX HX

CI)OpMHpOBaHI/I}I ABIKICTCA OOCTHMKCHUC O6y‘-IaIOI]_[I/IMI/IC$I IJIaHUPYCMbBIX PC3YJIbTATOB

O6y‘-IeHI/I$I IO AU CHUITIIMHC.

YK-1 Cnoco0HOCTh K KPUTHYECKOMY AHAJIU3Y M OLleHKE COBPEMEHHBIX HAYYHBIX JAOCTHKEHHI,
reHepHupPOBAHMIO HOBBIX HAeil NP pelleHUH HMCCIeI0BATe]bCKUX H NMPAKTHYeCKHX 3a/1a4, B TOM

YUCJI€ B MCKITUCHTUITVIMHAPHBIX 00J1acToAX.

Kputepun ouennBanus

2

IToka3aTean ‘

3 ] 4 | 5

PAGE 0




YK-1.1 3uars: ®parmeHTapHbIE Henonnsle 3HaHUA Cdopmuposannsie, | ChopMupoBaHHBIC
OCHOBHBIEC HAy4YHBIC 3HAHHA 0cobeHHOCTEH HO COZEprKalIye U CUCTEMAaTH4ECKHE
MOJIXOJBI K ocobeHHOCTEH MIpeJICTaBIECHUS OTJeNbHBIC MPOOETBI | 3HAHUS
OTIpeIETICHHIO, MIPEIOCTaBICHUS pe3yabTaToB 3HaHUS OCHOBHBIX ocobeHHOoCTeH
WUHTEPIPETALNU U pE3yIBTaTOB Hay4YHOU ocobeHHOCTEH MIPEICTaBICHUS
pPaHXHPOBAHUIO Hay4YHOU JIEeATEIBHOCTH B MIPEICTaBICHUS pe3yNIbTaToB
UHQOPMAIH, JIeATEIbHOCTH B YCTHOH U pe3yabTaToB Hay4yHOU
TpeOyeMoH st YCTHOU U MUCbMEHHOH opMe, | HaydHOH JIEATEIBHOCTH B
pelIeHus nUCbMEHHOH (opme | mpu pabote B JIeATEIBHOCTH B YCTHOH H
MOCTaBJICHHOU POCCHUICKUX U YCTHOU U MUCBMEHHOH (hopme
3a/1a4M. MEXTyHapOIHBIX nUcbMEHHOH popme | mpu paboTe B
KOJUIEKTUBaX pu pabote B POCCHICKHX H
POCCHICKHX H MEXIyHapOIHBIX
MEXTyHapOIHBIX HCCIIEI0BATEIBCKUX
HCCIIEIOBATEIBCKUX | KOJUIEKTHUBAX
KOJUIEKTUBaX
YK-1.2 Ymeth: ®parMeHTapHoe B nenom ycnemHnoe, | B nenom ycnemsoe, | YcnemHoe u
CrnenoBaTh HOpMaM, clieIoBaHNe HO He HO cojfieprKaliee CHUCTeMaTHYeCKOe
MPUHATHIM B HAYyYHOM | HOPMaM, IPUHATBIM | CHCTEMAaTHYECKOE OTJeNbHbIC TPOOETIBI | CIEIOBAaHHUE
oOmmeHun npu paboTe | B HAYYHOM OOIIECHUH | CICIOBAHHUE YMEHHE CIIEIOBATh HOpMaM, MPUHATHIM
B POCCHUIICKUX U npu padore B HOpMaM, MIPUHATHIM | OCHOBHBIM HOPMaM, | B HAyYHOM
MEXITyHApOIHBIX POCCHICKUX H B HAYYHOM MIPUHATHIM B oO1ieHun, amst
HCCIIEJOBATENBCKIX MEXITyHapOIHBIX oO0IIeHuN IpH Hay4YHOM OOIIEHUH | yCHEIIHOW pabOThI
KOJUIEKTHBAX C LIENBI0 | HCCIEOBATENbCKUX | paboTe B npu paboTe B B POCCUICKUX U
pelIeHrs HAyYHBIX U | KOJIJIEKTUBAX C POCCHUHCKUX U POCCHUHCKUX U MeXTyHapOJIHBIX
Hay4YHO- LENBI0 PEIICHUS MEXITyHapOIHBIX MEXIyHApOIHBIX HCCIIEI0BATEIBCKUX
00pa3oBaTeIbHBIX Hay4YHBIX U HAYYHO | HUCCIIEJIOBATEIbCKUX | MCCIENIOBATENbCKUX | KOJUIEKTHBAX C
3a1a4 00pa3oBaTeIbHBIX KOJJIEKTUBAX C KOJUIEKTHBAX C LeNbI0 pelIeHus
3a1a4y LENbI0 PEIICHUS LENbI0 PEIICHUS Hay4YHBIX U HAy4YHO-
HayYYHBIX M HAYYHO | Hay4YHbBIX U HAy4YHO | 0Opa3oBaTeNbHBIX
00pa3oBaTEIbHBIX 00pa30BaTEIbHBIX 3aj1a4
3a1a4y 3aj1a4
YK-1.3 Biagers: ®parMeHTapHOe B nenowm ycnemnoe, | B nemom ycnemHoe, | YcnemHoe u
HABBIKAMH aHAJIN3a | IPUMCHECHHE HO He HO CHUCTeMaTHYeCKoe
OCHOBHBIX HABBIKOB aHAIN3a CHUCTEMAaTHYECKOe COTIPOBOXK/IAIOIIEECS | TPUMEHEHUE
MHUPOBO33PEHUECKHX | OCHOBHBIX MIPUMEHEHNE OTJIENBHBIMU HaBBIKOB aHAJIN3a
Y METOAOJIOTMYECKUX | MHUPOBO33PEHUYECKHX | HABBIKOB aHAIM3a omnOKaMu OCHOBHBIX
npo0OJjeM, B.T.4. u OCHOBHBIX MpUMEHEHNE MHPOBO33PEHYECKH
MEXIUCIUIUINHAPHOT | METOJOJIOTHYECKUX | MHUPOBO33PEHUYECKUX | HABBIKOB aHAIM3a XH
0 Xapakrepa, npoOJjeM, B T.4. u OCHOBHBIX METOJIOJIOTUIECKUX
BO3HUKAIOIIUX MPU MEXIUCIUIUIMHAPHO | METOJOJIOTHYECKHX | MHUPOBO33PEHUYECKUX | MpoOieMm, B T.U.
paboTe 1o peleHnI0 | TO XapakTepa, npo6jeM, B T.4. u MEXIUCIUIUTUHAPH
Hay4YHBIX H HAYYHO BO3ZHUKAIOIUX IPH | MEXAUCLUUIUIMHAPHO | METOAOJIOTMUYECKUX | OrO XapakTepa,
00pa3oBaTeIbHbBIX paloTe 1o pemIeHuIO | TO XapaKTepa, npobiem, B T.4. BO3HUKAIOIIUX [IPH
3a/1a4 B POCCUHCKMX | HAYYHBIX M HAYYHO | BO3HUKAIOUINX NPY | MEXAUCUUIUIMHAPHO | paboTe 1mo
WIN MEXIYHAPOAHBIX | 00pa3oBaTEeNbHBIX paboTe 1o peleHno | TO Xapakrepa, PELICHUIO HaYyYHBIX
UCCIIEIOBATENBCKIX 3a/1a4 B POCCUHCKNX | HAyYHBIX M HAYyYHO | BO3HUKAIOUIUX NIPU | ¥ HAYYHO
KOJIIEKTUBAX WIH 00pa3oBaTeNbHBIX pabote 1o pemeHno | 00pa3oBaTEIbHBIX
MEXTyHAPOIHBIX 3a]a4 B POCCUICKUX | HAYYHBIX M HAYYHO | 33134 B
UCCIIEIOBATENBCKUX | MU 00pa3oBaTeIbHBIX POCCHICKHX WU
KOJUIEKTUBAaX MEXTyHapOIHBIX 3a]1a4 B POCCUICKUX | MEXIyHAPOTHBIX
WCCIIEIOBATENbCKUX | MU HCCIIEIOBATEIHCKIX
KOJJIEKTUBaX MEXTyHapOIHBIX KOJUIEKTUBAX
HCCIJIEI0BATEIBCKUX
KOJUIEKTHBaX
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OIIK-1 Cnoco0eH NpPUMEHAITh €CTeCTBEHHOHAYYHbIe W OOIIeMH)KeHEePHble 3HAHUS, MeTOIbl
MaTeMaTHYeCKOr0 AaHAJIM3a M MOJAEJUPOBAHMS, TEOPETHYECKOr0 M IKCIEPUMEHTAILHOIO
HCCJIeJOBAHUSA B NPO(eCCHOHATBHON 1eSITeJIbHOCTH
Kpurepumn oneHuBaHus
IMoka3areanb
2 3 4 5
OIIK-1.1. 3naTh: OO0yyaromuiics OO0yyaromuiics OO0yyaromuiics OOyuaromuiics
OCHOBBI BBICIIICH JIEMOHCTPUPYET JIEMOHCTPUPYET JIIEMOHCTPUPYET JIEMOHCTPUPYET
MaTEMaTHKH, IIOJITHOC OTCYTCTBHUE HCIIOJIHOC JAO0CTAaTOYHO IIOJIHOC
I/IH(i)OpMaTI/IKI/I u WJIN HEAOCTATOYHOC COOTBECTCTBUC FJ'Iy6OKI/Ie 3HaHUA COOTBCTCTBUEC
MPOrpaMMHUPOBAHUS COOTBETCTBUE 3HAHWM porpaMMme: | KOHTPOIUPYEMBIX 3HaAHUU MporpamMme
3HAHUN JIOITyCKAOTCs pas3maenos JVCUMILIMHBI,
KOHTPOJIMPYCMBIX OIHI/I6KI/I, JUCHUITIINHBI, JIOTUYHO U
pas3aciioB MMPOABIIACTCA OTBE€YaCT Ha BCC ApTyMEHTHPOBAHHO
MAaTEMATUKH: HEC HECIOCTAaTOYHOC, BOIIPOCHI, B TOM OTBCYACT HA BCEC
crocooeH TMMOBEPXHOCTHOC YHUCJIC BOIIPOCHI, B TOM
apryMeHTHPOBAHHO | 3HAHHE TEOPHUHU, JIONIOJIHUTENbHBIE. B | uncie

U TIOCJIEI0BATEIBHO
u3JIaraTb MaTepual,
HEeMNpaBUIHHO
OTBEYaeT Ha
JOIIOJTHUTEJIbHBIE
BOIPOCHI WIH
3aTPyIHAIETCS C
OTBETOM

cyTH MeToAoB. [{ns
MOITyYeHUS
MPaBUILHOTO OTBETA
TpeOyroTCcs
YTOYHSFOIIIHE
BOTIPOCHI.

TO K€ BpeMs IIpH
OTBETE JOITyCKAeT
HECYIIECTBEHHbIE
MOTPEIHOCTH WIIN
JTaeT HEJOCTaTOYHO
TIOJIHBIE OTBETHI

JIOTIOTHUTENBHEIE,
MTOKa3bIBACT
BBICOKUH YPOBEHb
TEOPETUUECKOU
MTOATOTOBKH

[[Ixana orleHMBaHUA PE3YIBTATOB IPOMEKYTOUHON ATTECTALIUU U €€ OIIMCAHHUE:

dopMa IPOMEKYTOYHOM ATTECTALMM: IK3aMEH

[IpomexxyTouHas arrectanus oOydaromuxcs B (opMme 3Kk3ameHa NpOBOIAUTCS
[0 pe3yibTaTaM BBINOJHEHUSI BCEX BHUAOB Yy4eOHOM pabOThl, MPEITyCMOTPEHHBIX
y4eOHBIM IUTAHOM IO JaHHOM JUCHMIUIMHE, MPU 3TOM YUYUTHIBAIOTCS PE3YJIbTaThl

TCKYIICTO KOHTPOJA YCIICBACMOCTHM B TCYCHHUC CCMCCTpaA.

OneHka CTerneHu

JTOCTHKEHUS 00yJaIOIUMUCS TUIAHUPYEMBIX Pe3yJbTaTOB 00YUYSHHUS 110 JUCIUILUIMHE
MPOBOJUTCS TIPENOAABATEIIEM,
DKCIIEPTHOW OLEHKHU. [lo wToram mnpomMeKyTOYHOM aTTEeCTalMy 110 JAUCIUILINHE

BBICTABJISACTCS

OLICHKA

CHCYOOBJICTBOPUTCIILHO).

COTIIUYHOY,

«XOopomio»,

«YJIOBJIETBOPUTEIILHO»

BCAYIIHMM 3aHATHA 110 JUCHUIIIMHC MCTOAOM

NN

I[IIkaja oueHUBaHUSA

Onucanue

BrimostHeHBI
NOArOTOBKH

BCC

o0s3aTeJILHbIC

yCJIOBUSA

OTJIINYHO

CTYACHTA K NPOMEKYTOYHOM
aTTrecTalmu, MPElyCMOTPEHHBIE pOrpamMMon
JucuUIUInHbL. CTYZEHT I€MOHCTPUPYET COOTBETCTBUE
3HAHUH, YMEHUH, HaBbIKOB MMOKAa3aTeIIsIM,
MIPUBEICHHBIM B TabInIax, OnEpPUPYET
NPUOOPETECHHBIMA 3HAHUSMH, YMEHUSMH, HaBBIKAMHU,
MIPUMEHSET UX B CUTyallHUsIX MMOBBIIIEHHON CJIOKHOCTH.
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[Ipr 3TOM MOTYT OBITh JOMYIIEHBl HE3HAYUTEIHLHBIC
OIMMOKH, HETOYHOCTH, 3aTPyJAHEHUS MPU TMEPEHOCEe
3HAHWN M YMEHHI HA HOBBIC, HECTAHIAPTHBIC 3a1a4H.
BrimosiHeHbI BCE o0si3aTeJIbHbIE yYCJIOBHUSA
MOJATOTOBKH CTYJAEHTA K MPOMEKYTOYHOM
aTTecTaluM, MPETyCMOTPEHHBIE POrpaMMONn
qucuuIuinHbl. CTYAEHT IEMOHCTPUPYET COOTBETCTBUE
3HAHUMH, YMEHUH, HaBBIKOB MOKa3aTeIIsiM,
MIPUBEACHHBIM B TabIUIax, ONEPUPYET
MPUOOPETCHHBIMU 3HAHUSMH, YMEHUSMH, HaBBIKAMHU.
B T0 X BpemMs Ipu  OTBETE  JOIYCKaeT
HECYIIIECTBEHHBIC TOTPEIIHOCTH, 3aJ]aud PEIIAeT C
HeJI0YeTaMH, He BIUSIONIMMH Ha OOITUI X0 peIIeHHUS.
BrimosHeHbI BCE o0s13aTesIbHbIE yYCJI0BUS
MOATOTOBKH CTy/I€HTA K MPOMEKYTOYHOM
aTTecTaAlNM, MPEeNyCMOTPEHHBIE IpOrpaMmMon
JACHUIIIAHBL. CTYJIEHT IEMOHCTPUPYET COOTBETCTBHUE
3HAHUM, YMEHUH, HABBIKOB MOKa3aTeIIsIM,
MIPUBEACHHBIM B TabIumax, ONEPUPYET
MPUOOPETECHHBIMU 3HAHUSAMH, YMEHUSMH, HaBBIKaAMHU.
Ho nokaspiBaeT HErnyOOKHE 3HAHUS, MPU OTBETE HE
JIONyCKaeT TIpyObIX OMIMOOK WM MPOTUBOPEUMN,
OIHAKO B (OPMYITUPOBAHUU OTBETa OTCYTCTBYET
JIOJDKHAsE CBA3b MEX/Y aHaJIU30M, apryMEHTAIMeu u
BBIBOJIAMH, B PEIICHUU 33Ja4 MOTYT COJEPKaAThCA
rpyObie ommmOKu. 115 momyueHust IpaBUIILHOTO OTBETA
TPEOYIOTCS YTOUHSIOIINE BOIIPOCHI.

He  BbInosHEHBI o0s13aTesibHbIE  YCJOBHS
MOJATOTOBKH CTYJAEHTA K MPOMEKYTOUYHOM
aTTecTalum, MPETyCMOTPEHHBIE POrpamMMoun
JUCLUIIINHBI, NnJIN CTYIEHT JIEMOHCTPUPYET
HEMOJIHOE COOTBETCTBUE 3HAHWW, YMEHHWI, HABBIKOB
MIPUBEACHHBIM B TabIuIax, JTOMYCKaIOTCS
3HAUYUTENIbHBIE OIIMOKHU, TPOSIBISETCS OTCYTCTBUE
3HAaHUW, YMEHHMI, HABBIKOB II0 DALYy IOKa3aTelen,
CTYAEHT UCIIBITBIBAET 3HAUUTEIIbHBIE 3aTPYIHEHUS IPU
ONEPUPOBAHUY 3HAHHUSIMHA U YMEHHUSIMHU.

Xopo1o

YIIOBJIGTBOPI/ITGJIBHO

HeynosieTBopuTenbHO

@oHbI OLEHOYHBIX CPEICTB MPeEICTABJIECHbI B NMPUWJIOKEHUH 2 K padoyei
nporpamme.

7. YueOHO-MeTOANYeCKOe U HHPOPMAIIMOHHOE o0ecrieuyeHne JUCHUIINHbI

a) OCHOBHAas JiUTeparypa:
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1. Koran E.A., XKykoBa I'.C. Teopus ¢(yHKUMH KOMIUIEKCHONH MEpEMEHHOM:
yaebHoe nmocooue. M.: Mockorckuii [Tonurex, 2019. 180 c.

2. 3y6koB B.I'., JIaxosckuii B.A., Mapteinenko A.WM., Munocues B.b., [lymkaps
E.A. Kypc maremaTuku JJIsi TEXHUYECKUX BBICIIMX Y4YEOHBIX 3aBeAcHU. M.:
MI'1Y, 2012.

0) 10MOJIHUTEIbHAS JIUTepaTypa:

1. Apamanosuy W.I'., Jlynn I'.JI., Oubcrosbny JI.D. DPyHKIIMH KOMIIJIEKCHOIO
nepemeHHoro. OnepanuoHHoe ucunciienue. Teopust ycroiunoctu. M.: M31-Bo
“Hayxka”, I'maB. pen. ¢puz.-marem. 1uT-pbl, 1968. 416 c.

2. KpachoB M.JI., Kucenes A.N., Makapenko ['.M. DyHKIMM KOMILUIEKCHOTO
nepeMeHHoro. OnepanroHHoe ucuuciaeHue. Teopus yctoHdyuBocTU. YuyeOHOE
nocobue sl BTY30B. 3ajaud U yNpaXHeHHs. 2-€ u3aA. nepepad. u mom. M.:
N3a-Bo “Hayxka”, ['nas. pea. ¢usz.-marem. nut-pei, 1981. 304 c.

3. JlaBpentheB M.A., [llabar b.B. Metonbl Teopun QyHKIUN KOMILIEKCHOTO
nepemeHHoro M.: U3n-po “Hayka”, I'naB. pen. ¢us.-mareM. qut-poi, 1973. 736
C.

4. JI€u I'. PyKoBOACTBO K MPaKTUYECKOMY IIPUMEHEHUIO MpeodpazoBanus Jlamaca
u Z — npeobpazoBanusi. M.: U3n-Bo “Hayka”, ['maB. pen. ¢us.-marem. JuT-phl,
1971. 288 c.

5. Munocnies B.b., Mapteinenko A.W., Jlsxoeckuii B.A., 3yokoB B.I'. Kypc
BBICIIEH MaTeMaTHKH: YdeOHoe mocoome. Yacte 1.M.: MI'MY, 2007; Yacte
2.M.: MI'Y, 2007. Yacts 3. M.: MY, 2011.

6. Koran E.A., KykoBa I'.C. Teopusi QyHKIHMII KOMIUIEKCHON TMEPEMEHHON H
onepaluroHHOe HcunciaeHue: yueonoe nocooue / M.: THOPA-M. 2020. 180 c.

B) IPOrpaMMHOe o0ecnevYeHne 1 MHTePHEeT-PeCcypcehl:

[IporpammHuoe oOecrieueHue He TPEAYCMOTPEHO.

HNHTEepHET-pecypchl BKIOYAOT yUeOHO-METOINYSCKUE MaTepralibl B
AJICKTPOHHOM BHJIE, TPEJCTaBIICHHBIC Ha caiiTe mospolytech.ru B paznene: «I{entp
MaTeMatudeckoro oopasosanus» (http://mospolytech.ru/index.php?id=4486);

BapuaHTbl KOHTPOJIBHBIX 33JJaHUW MO AUCIUILUIMHE IPEICTABICHBI HA CalTax:
http://i-exam.ru, http:// fepo.ru.
[Tonesnpie  ydyeOHO-MeTOnMYECKHE U WHOOPMAIIMOHHBIE  MaTEpHUAIIbI
MPEACTaBJICHbl Ha CaNTax:
http://exponenta.ru,
http://eqworld.ipmnet.ru/ru/info/mathwebs.htm.

Kaxnplil ctyneHT obecrieyeH MHAMBUIYATbHBIM HEOTPAHUYEHHBIM TOCTYIIOM K
ANIEKTPOHHBIM OMOJIMOTEKaM YHUBEPCUTETA

(elib.mgup; lib.mami.ru/lib/content/elektronyy-katalog) « snexrponno-Gu6mmoTeUHBIM
crcrteMaM (3JIEKTPOHHBIM OMOJIMOTEKAM):

e Ne norosopa.
I /;[ DJIeKTPOHHBIN pecypc Cpok aeiicTBust Ha3Banus KoJ1eKuMi
AoCTyna
1 OBbC «M3parensctBa Jlanp» | loroBop Ne 73- | MHXkEHEpHO-TEXHUYECKHE HAYKH
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http://i-exam.ru/
http://exponenta.ru/
http://eqworld.ipmnet.ru/ru/info/mathwebs.htm

- goroBop Ne 73-MII-23- | MII-23-EIl/17 ot | — U3narenbcTBO
EIl/17 or 28.05.2017. | 28.05.2017. «MamuHoOCTpOeHHEe»;
(e.lanbook.com) WHKeHepHO-TeXHUYECKHE HAYKH
— N3pareascteo MI'TY um. H.D.
baymana;
NHXeHEepHO-TEXHUYECKHUE HAYKH
— U3maTenbctBo «PU3MATINTY,
DKOHOMHKA U MEHE/HKMEHT —
UzparenscrBo «®aunra» u 38
KHUT U3 Apyrux pasaenoB ObC
(cM. caliT yHuBepcuTeTa pa3aesn
OnOIMOTEeKA)
2 9BbC «Kuurad®oum» Ha odopmiiennn Konnexuust nz 172405 usnanumii
(knigafund.ru)
Hayunas anekTpoHHas | CBOOOHBIM 1134165 HayunbIx craTei
3 oubnmoreka JOCTYT
«KUBEPJIEHMHKA»
(www.cyberleninka.ru)
4 3BC «Polpred» [TocTostHHBIIM 0630p CMU (apxuB myOiuKamii
(polpred.com) JOCTYII 3a 15 ner)
Hayunas snekTpoHHas [TocTostHHBIIM 3800 HauMeHOBaHUH )KypPHAJIOB B
) oubnmoreka JOCTYTI OTKPBITOM JIOCTYIIE
e.LIBRARY.ru
JIOCTYH K 3JI€KTPOHHBIM [Mucemo B ®I'BOY | SpringerJournals;
pecypcaM U31aTenbCTBa «Poccuiickuii SpringerProtocols;
SpringerNature doup SpringerMaterials;
dynnamenTatbHbIX | SpringerReference;
6 Uccnenosanuii» or | ZbMATH;
03.10.2016 Ne 11- | Nature Journals
01-17/1123 c
MIPUIIOKEHUEM
C 01.01.2017 -
06eccpoyHo
CrnpaBouHas nouckosas | bes norosopa Hopwmsl, npaBuna, cran1apTel U
7 cucTema 3aKOHOJIaTEIbCTBO 11O
«TexakcnepT» TEXHUYECKOMY PEryJIMPOBAHUIO

8. MarepuajbHO-TEXHUYECKOE 00ecneYeHne QU CIUTITHHbI

MatepuanbHO — TeXxHHUYECKas 0a3a yHHMBeEpcUTETa 00ecreunBaeT MpPOBEACHUE
BCEX BHJOB 3aHATHHA, NPEIYCMOTPEHHBIX YYE€OHbIM IUIAHOM M COOTBETCTBYET
JEUCTBYIOUIUM CAaHUTAPHBIM U MTPOTUBOIIOKAPHBIM MTPaBUIaM U HOPMaM.

Kadenpa «Marematukay He pacrnojiaraeT COOCTBEHHBIM ayJTUTOPHBIM (POHIOM
Y UCTOJIb3yeT yueOHbIEC ayIMTOPUH U3 00IIeTo POHIa YHUBEPCUTETA.

[Ipu HeoOxomuMoOCTH MJiE TPOBEJACHHUS HHTEPAKTUBHBIX TMPAKTUYECKUX
3aHATUN UCTIOJB3YIOTCS KOMIIBIOTEPHBIE KJIACChl YHUBEPCHUTETA.

9. Meroanuyeckue peKOMEHAAIUH IJI CAMOCTOSITEJIbHOI PadoThl CTY/IECHTOB
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Pazgen: Treopus pyHKUMH KOMILUIEKCHOM NEPEeMEHHOH U ONepanoOHHOoe
HCYHC/ICHHE

B srom paszgene, mpexie Bcero, Hajl0 MOHITh, YTO KOMIUIEKCHOE YHCIIO
SBWJIOCH PACIIMPEHUEM MOHSTHS JEHCTBUTEIBHBIX YHCEIl, 3HATh ONPE/ICICHUE U TPU
(GbopMBbl  3alUCH  KOMILJIEKCHOTO YHUClla, TEOMETPUYECKYI0 WHTEPHPETALUIO
KOMIUJIEKCHOTO YHUCJIa U B3aMMHO-OJIHO3HAYHOE COOTBETCTBHE MEX]Y MHOXKECTBOM
KOMIUJIEKCHBIX YHCET U MHOKECTBOM TOYEK KOMILIEKCHOM rmiockocTr KomriekcHbie
Yrclia MOXHO H300pakaTh C MOMOIIbIO BEKTOPOB Ha KOMIUIEKCHOM MJIOCKOCTH.
[ToaTomMy omepainuu CIOXKEHUS U BBIUMTAHUS KOMILUIEKCHBIX YHCET MOTYT OBITh
CBEJICHBI K OINEepalUsIM CI0KEHHS U BBIMUTAHUSI COOTBETCTBYIOIIMX BEKTOPOB.

Hano 3HaTh 1 yMETh BBINOJIHATH ONEPAald YMHOXEHUS, JEICHHS, BO3BEICHHUS
B MOJIOXKUTEIBHYIO  CTENEHb KOMIUJIEKCHBIX ~ YHCEJ, 3allUCaHHbIX B
TPUTOHOMETPHUYECKOU (popMe, U3BJIEUEHUST KOPHS N-OW CTENEHU U3 KOMIUIEKCHOTO
qHUCIIa.

OOpaTuTh BHUMAaHHE HA TO, YTO MHOXECTBO KOMILJIEKCHBIX YHCEJ SIBIISETCS
3aMKHYTBIM, TO €CTb JH00as aireOpanydeckas onepanus HajJl KOMIUIEKCHBIMHU YHUCIaMU
HE BBIBOJUT 3a MPEAeIbl 00JIaCTH KOMIUIEKCHBIX YHCEII.

BaxxHO oOCMBICINTD MOHATHE (YHKIMHM KOMIUIEKCHOM IEPEMEHHOM Kak
O0TOOpaXeHMs IUIOCKUX MHOKECTB (MHO>KECTBA 3HAUEHUN KOMILJIEKCHOTO apryMeHTa
Ha MHOKECTBO 3HauU€HUHN QYHKIMH). DTa TeOMETpUUYECKasi TPAKTOBKA B 3HAYUTEIIBHO
Mepe onpenensier A(PEGEeKTUBHOCTh METOJAOB TEOpPUH (PYHKIUNA KOMILIEKCHOM
MEPEMEHHOM, TaK KaK OKa3bIBa€TCs, YTO BO MHOTHX CIy4asix IPH pPELICHUH 3a]ad s
oOnacTedl cioXHOU (opMbl (Hampumep, MNPOQPUIb KpbUIa CaMOJIETA, OTBEPCTHE
HEKpYTroBOM (OpMBI W T.Nl.) MOXKHO OTOOPa3uTh 3aJaHHYIO 00JIACTh CIIOKHOTO
ouepTaHusi Ha o01acTb NPocToil (opmbl (HapuUMep, HA EOUHWUYHBIA KpYr), AJIs
KOTOPOM COOTBETCTBYIOLIAsl 3ajjaya WM YK€ pEIIeHa, WM PEUIEHUE HAXOAUTCH
JOCTaTOYHO MTPOCTO.

Hano ycBouTh, 4yTo HE BCsiKast GYHKIMS KOMIUIEKCHOM MEPEMEHHOMN SBIISIETCS
muddepeHupyemMoii, HO €Cliv JJIsi HE€ BBIOHIIOTCS HEOOXOAMMOE U JOCTATOYHOE
ycnoBust auddepeniupyemoctu (yenoBusa Komm — Pumana), To oHa o0namaer psaaom
3aMeuaTesbHbIX CBOKCTB.

Hanpumep, BennunHa MHTETpaja OT aHAJUTUYECKON (PYHKIIMM HE 3aBUCUT OT
(GOpMBbI ITyTH UHTETPUPOBAHUS, @ ONPEIENSIECTCS JIMIIb €r0 HauyajJbHOW M KOHEYHOMN
TOYKaMHU, MHTETpaJl MO 3aMKHYTOMY KOHTYPY OT QHAJIMTUYECKOW (YHKUIMU paBeH
HYJIIO.

Hano 3Hath neHTpaibHyi0 (OpMylly TEOpUM aHATUTHUECKUX (QYHKUUNA —
uHTerpanbuyto Gopmyny Koium (oHa mo3BosIET HAXOAUTh 3HAUEHHSI aHATTUTHYECKOU
GbyHKkuMKM B J1000H BHYTpPEHHEH TOUYKE ABYMEPHOW 00JacTH Mo €€ 3HA4YCeHHUSIM Ha
rpanuiie C. Tem cambiM, [0 CYIIECTBY, MOHUKAETCA PA3MEPHOCTH PEIIaeMOi 3a1auH )
Y YMETh NPUMEHATh €€ U OCHOBHYIO TEOPEMY O BBIUETAX K BBIYHCIECHUIO KOHTYPHBIX
MHTErPAJIOB.

[Ipy u3ydyeHHH ONEPALMOHHOIO HCYUCIEHUS HAJ0 IOHATH €ro OCHOBHYIO
UJICI0: Tepexo/l OT ACHCTBUU Haja (DYHKIMSMU JEHCTBUTEIHLHON TEPEeMEHHOW -
OpUTHHAJIOB K 0oJiee MPOCTHIM JEHCTBUSAM HaJ H300paXEHUSIMU ITHX (DYHKITHI.
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Hano 3Hate cBolicTBa mpeoOpasoBanusi Jlaruraca, a Jjisi BBITIOJHEHUS OOPATHOTO
npeoOpazoBanus Jlannaca ocBOUTh MPOUEAYPY Pa3JIOKEHUS PALMOHATBHBIX JIpo0ei
Ha IPOCTEUIIIHE.

OTMeTM B 3aKJIIOYEHHE, YTO YCIEIIHOE HW3YYEHHE JIHUCLUIUINHBI,
npuoOpeTeHre HEeOOXOAUMBIX KOMIETEHIIMH, YMEHUW U HABBIKOB BIIAJICHUSA
MaTEMaTUYECKUM amnmnapaTtoM TpeOyeT OT CTYAEHTOB OOJIBIION CaMOCTOSITENbHON
pabotel. OOpatuTe BHHMMaHHE, UYTO KOJIMYECTBO 4YacoB, OTBOJUMBIX Ha
CaMOCTOSITENIbHYI0 pa0OTy B COOTBETCTBUHU C YYEOHBIM IUIAHOM, OOJIbIIE YacoB,
OTBOJMMBIX Ha BCE BUJIbl ayJAUTOPHBIX 3aHITUH.

10. MeTO):[I/I‘leCKI/Ie PEKOMEHIAIMN IJIA IpenmoaaBaTeJas

[Ipexne Bcero, cieayer oOOpaTUTh BHUMAHUE CTYJEHTOB Ha TO, 4YTO
MPAaKTUUYECKH BECh HU3yYaeMblii MMM MaTepuaj SBIAETCA s HUX HOBBIM, HE
M3y4aBUIUMCS B Iporpamme cpeaHed mkoisibl. OIHAaKo OH He TpedyeT Kakoi-i1nbo
CHELMAIBHON (JOTIOJIHUTEIBHON) MOJArOTOBKM U BIOJHE MOKET OBITh YCIEIIHO
U3YYEH, €CIIM CTYJAEHThl OyAyT MOceulaTb 3aHSITHs, CBOEBPEMEHHO BBINOJIHATh
JOMalTHUE 3aJaHMsl U MOJIb30BaThCs (MPU HEOOXOJUMOCTH) CHUCTEMOMN IJIaHOBBIX
KOHCYJIbTAIlMil B TE€YEHHE KAXKIOro ceMecTpa. Boieamue B Kypc Teopuu QpyHKIMNA
KOMIUIEKCHOTO TIEPEMEHHOT0 TEMBI SIBJIAIOTCS KJIACCUUECKUMHU, B TO )K€ BPEMsI OHU
IPAKTUUYECKH OPUEHTHUPOBAHBbI, TaK KaK HMEIOT IIMPOKOE pPACIPOCTPaHEHHE IS
pEIIEeHUs1 pa3HOTo poja 3ajady BHYTPH CaMOMl MaTeMaTHKU U MPUKIAAHbIX 3a1ad. Ux
OCBOCHHE MOMOXET CTYJIEHTaM JIOTHYECKH BEPHO, APIYMEHTHPOBAHO U SICHO CTPOUTH
YCTHYI0O M THCHBMEHHYIO pPE€Yb, YCIEIIHO NPUMEHATHh HAKOIUICHHBIC 3HAHUS B
po¢heCCUOHATIBHON JIEATEIIbHOCTH.

Heobxoaumo ¢ camoro Hayana 3aHATUNA PEKOMEH]I0BAaTh CTYAEHTaM OCHOBHYIO
U JIOTIOJIHUTENIbHYIO JIUTEPATYypy, @ B KOHLE CEMECTpa J1aTh CIUCOK BOIPOCOB JIS
MOATOTOBKHU K 9K3aMEHY.

Ha nepBoM 3aHsATHH O AUCHUILIMHE CIEAYET 00513aTEIbHO
pouH(OPMUPOBATH CTYJIEHTOB O BUAE U (hOpMe MPOMEKYTOUHOM aTTECTALMH T10
JUCLMILIMHE, CPOKax €€ MPOBEACHUS, YCIOBUIX JOMYCKa K MPOMEKYTOUHON
aTTeCcTaluy, IPUMEHSIEMBIX BUAAX POMEKYTOUYHOTO KOHTPOJISL.

CooOpakeHust 1 peKOMEHJAINK, NMPUBEACHHbIE B M. 9 pabouell mporpaMmbl
Ui CTYACHTOB, JOJDKHBI OBITh YETKO C(HOPMYJIHUPOBAHBI W H3JI0KEHBI HUMEHHO
npenojaBaTesieM Ha JIEKLIUAX, MPaKTUYECKUX 3aHATUSAX U KOHCYJIbTAlUsX.

W3noxkeHne  TEOPETUYECKOro  Marepuana  JIOJDKHO — CONPOBOXKAATHCS
WUTIOCTPATUBHBIMU TIPUMEpPaMH, TIIATEIBHO OTOOpAaHHBIMU TMPEToJaBaTesieM Tak,
9YTOOBI TEXHUYECKHE TPYAHOCTH U BBIKIAIKHU MPH PEIICHUU 3314l HE OTBJICKAIHA OT
IJIaBHOTO: OCMBICIICHUS WAEM M CYTH HOpUMEHsieMblXx MeTojoB. CremyeT Bceraa
YKa3bIBaTh MPUMEPHl MPAKTHUECKOTO MPUMEHEHHS PACCMOTPEHHBIX Ha 3aHATHSIX
ypaBHEHUH U HopMyI.

[TpakTHueckue 3aHATUS TOJKHBI OBITh OpraHU30BaHbI MPEIO1aBaTeIeM TaKUM
o0pa3oM, 4TOOBI OCTaBaJIOCh BpeMs Ha MEPHOIUYECKOE BBIIOJIHEHUE CTYACHTaMU
HEOOJIBIION CaMOCTOSITENIbHOM paboThl B ayJUTOPUU JJisi MPOBEPKU YCBOCHHUS
U3JI0’)KEHHOTO MaTepHara.
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[IpenonaBarenb, BEIyIIMM INPAKTUYECKUE 3aHATHS, JOJDKEH COIJIACOBBIBATH
y4e0HO — TEMaTUYECKU TUIaH 3aHATHH C JIEKTOPOM, UCIIOJIb30BATh €IUHYIO CUCTEMY
0003HaYECHUH.

[TpenogaBaTento ciexyer JOOMBAaThCA CHCTEMAaTUYECKOW HENpPEpbhIBHON
paboThI CTYy/IEHTOB B TEYEHHUE CEMECTPA, HEOOXOIUMO BBISIBIISTH CUIIBHBIX CTY/IEHTOB
U IPUBJIEKATh UX K HAay4yHOH paboTe, K y4acTHUIO B Pa3HOro poja OJUMIHMAAAX U
KOHKYpCax.

CTyaeHT [OJDKEH OlIyllaTh 3aWHTEPECOBAHHOCTh  IPENOJABATENsl B
JNOCTH)KEHUH KOHEYHOI'O pe3ysbTaTa: B NMPUOOPETEHUH OOYyHAOIIMMUCS MPOYHBIX
3HaHWW, YMEHHM M BJaJICHUs HAaKOIUICHHONM WHQOpMamuen ais pelieHus 3aaad B
npodeccHoHaNbHOM e TEeTbHOCTH.
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Ipunoscenue

Crpykrypa u coaepkanue TucuMIIMHbI «Teopusi yHKIUN KOMIUIEKCHOTO IEPEMEHHOT0)
HanpaBnenune noarotoBku
09.03.01 «MudpopMaTHKa U BIYMCIUTEIbHAS TEXHUKA»
Oo6pazoBarenbHas porpaMma (IIpopub)
«Kubepdusnueckne cucTeMbD)

(bakanaBp)
Ounas hopma oOydeHHs

Buabl yuedHoii padoThl,
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GbopMBI  3amMCH  KOMIUIEKCHOTO  YHCIIA.
JlecTBUS HaJ KOMIIJIEKCHBIMH YU CIIaMHU




4.2

OYHKIMS KOMIUIEKCHOTO TIEPEMEHHOTO.
[IpencraBnenvie GpyHKINHA KOMITIEKCHOTO
MEPEMEHHOTO KaK OTOOPaKEHUSI TUNIOCKHUX
MHOKECTB.

Boigaua 3aganuid PI'P no dyukuuam
KOMNJIEKCHOIL NePEeMEHHOII.

4.3

OcCHOBHEBIE 3JI€MEHTapHbIC byHKIIH
KOMIIJIEKCHOI'O MEPEMEHHOTO,
OTJINYHUTEILHBIE CBOIiCcTBa Ha
KOMIIIEKCHOM IJIOCKOCTH

4.4

IIpenen w® HenmpepbIBHOCTH  (HYHKIHU
KOMILICKCHOTO HEPEMEHHOT 0.
Huddepenuupyemocts. Ycnosus Komm -
Pumana. HOHSTHE AHATUTUYECKOI

byHKIIIN

4.5

CBs3p  aHAIUTHUYECKUX  QYHKUUH ¢
FapMOHUYECKUMH. I'eomerpuuecknii
cMbICI  mpousBogHOW.  Ilomsatme o
KOH(OPMHBIX OTOOpaXKEHUSIX.

4.6

WNHrerpan ot (QyHKIUMM KOMILIEKCHOTO
MEPEeMEHHOTO. 3aBUCUMOCTh OT IYTH
VHTETPUPOBAHMUSL. WHTrerpamer ot
aHanmutuyeckux ¢yHkimii. Teopembr Kormm
UL OHHOCBSA3HOM oOmactTh ® A
CJIO)KHOTO KOHTYpa.
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4.7

WHTerpanbl OT aHAINTUYECKUX (DYHKIMH.
Teopemsl Ko 1151 oqfHOCBA3HON 0071aCTH
U IS CJIOKHOTO KOHTYPA.

4.8

NurterpanbHas dhopmyna Komn.
HuterpansHoe IIpEJCTaBIICHUE
MIPOU3BOAHOMN oT AHAJIUTUYECKON

GyHKINN.

4.9

BrpluncieHne KOHTYpHBIX HHTErpajioB OT
aHAJTUTHYECKUX (DYHKIUI C HOMOIIBIO
UHTErpasibHON Ppopmyisl Komm

4.10

OYHKIMOHATBHBIC PSJIbI, CTCTICHHBIC PSIJIbI
TUIS byHKIIIN KOMILUJIEKCHOTO
nepemeHHoro. Teopema AoGens. Psan
Teitnopa.

10

411

Paznokenne OCHOBHBIX QJICMCHTApPHBIX
(GYHKIMI KOMIUIEKCHOTO NEPEeMEHHOIO B
psn Telinopa B kpyrosoit odnactu

11

4.12

Psn Jlopana. O0nactb CXOQUMOCTH PSJIOB
B KOMIIJIEKCHOM IIJIOCKOCTH. Hymn n
0COOBbIE TOYKM aHAIUTUYECKON (YHKIIUH,
uX KJIaccu(uKaIus.

12

4.13

Teopust BBIYETOB, OCHOBHAas TEOpeMa O
BBIYETAX. Beruncnenune BBIYETOB
OTHOCHUTEJIBHO OCOOBIX TOYEK.

13

4.14

[Ipunoxenne TEOpUH BBIUETOB K
BBIUMCJICHUIO KOHTYPHBIX HMHTErPajOoB OT
(GYHKIMI KOMIJIEKCHOTO IIEPEMEHHOTO
CamocrositesibHast padora Ne 1 Ha
ceMHUHAape

14

4.15

OHCpaI_II/IOHHOe HNCYHUCJIICHHUC.

15
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Omnpenenenue mnpeodpazoBanus Jlammnaca.
[lonartue opuruHaza uW  U300pa’KEHHUS.
CgoiictBa  mpeoOpa3zoBanmsi  Jlarutaca.
Tabmuua wW300paXeHU  3IEMEHTapHBIX

GYHKIHA.

4.16

OOpatHoe  mpeobOpaszoBanue  Jlammaca.
dopmyina Menuna. Paznoxenue
palroHaIbHOM 1poOU Ha MpoCTenIne

16

4.17

OnepanoHHbIN METOJ peleHus
Qg QepeHIranbHbIX ypaBHEHUH.
CamocrosiTesibHas padora Ne 2 Ha
ceMHUHape

17

4.18

O0630pHas nexus

18

0O0630pHOE MPAKTHYECKOE 3aHSATHE

18

(Dopjna ammecmauuu

19-
21

Bcero yacoB 1o JUCHUILIMHE B
YETBEPTOM CEMECTPE

36

36

72
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[Ipunoxenue 1

MUHHCTEPCTBO HAVKU U BBICILLIET'O OBPA3OBAHIS
POCCUNCKOU ®EJEPALIUU
®EJEPAJIBHOE I'OCYJAPCTBEHHOE BIO/UKETHOE OBPA3OBATEJILHOE
YYPEXIEHME BBICILIEI'O OBPA3OBAHUS

«MOCKOBCKHH NOJJUTEXHUYECKH YHUBEPCUTET»
(MOCKOBCKHH IMMOJIUTEX)

HamnpaBnenue noaroroBku
09.03.01 <UHO®OPMATUKA U BBIYUCJIUTEJBbHASA TEXHUKA)»
O6pazoBaTenbHas mporpamMma (poQuiib)
«Kubeppuznyeckue cucreMbD

®opma oOydeHus: OUHas

Kadenpa «Marematuka

®OH/I OHEHOYHbLIX CPEJIACTB

MO JUCHMILIMHE

«Teopust yHKINN KOMILICEKCHOT0 IEPEMEHHOT0)

Cocras: 1. ITaciopT (poHA2 OLEHOYHBIX CPEICTB
2. Onucanme OLEHOYHBIX CPEICTB:
- JK3aMeHAlMOHHbIE ONJIeThI
- KommiekThbl 3a1aHuil VI KOHTPOJbHBIX padoT
- KommiekT Bonpocos
- KoMIuiekT 3a1aHuii 17151 BBINIOJIHEHUSA
pacdyeTHO-rpapuIecKux pador

CocraBuren:
aou., K.¢.-m.H. E.A.Koran

Mocksa, 2020 rox
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Taobmuna 1

IMOKA3ATEJIb YPOBHSI C?OPMUPOBAHHOCTHU KOMIIETEHIINI

«/Anddepenunanbupie 1 HHTErpajibHble YPABHEHUSD)

®I'oC BO 09.03.01 «MudopmaTuka U BBIYMCIUTEIbHAS TEXHUKA)
O6pazoBarenbHas nporpamma (npopuis) «Kubdeppusnyeckue cucTeMbi»

B mporuiecce ocBoeHMs 1aHHOM TUCHUIUIMHBI CTYACHT (OPMUPYET U IEMOHCTPUPYET CIAEAYIOLINE
o0menpodeccuoHaIbHbIE H TPOdecCHOHAIbHbIE KOMIETEHIIUN!

KOMIIETEHIIUH IlepeyeHb KOMIIOHEHTOB TexHoJiorus dopma CreneHnun ypoBHeil 0CBOCHUS
HUHIAEKC | @OPMYJINPOBKA (popMHUpPOBAHUA | OLIEHOYHOT KOMIIeTEeHIUI
KOMIIeTeHI Uit 0
cpeacrpa**
VK-1 Cnocoben o VK-1.1 3parn: | TEKIHA, YO Ba3oBblii ypoBeHb
o " | camocrositenbHas | PI'P -[IOHMMAET OCHOBHBIC TE3UCHI
OCYHICCTBILITL  TOUCK, | @parmenTapHble sHaHm | o XP
KPHTHYECKHH AHATH3 H |  0coGeHHOCTOH pabora, HCCIIE0BATEIbCKUX METOJIOB U
CEMHUHAPCKHE T METOJMK, MOKET MPEAOCTABUTh
CHUHTE3  MH(QOpPMAaLUH, | TPEJCTABICHUS PE3YyJIbTaTOB .
3aHATUSA 2b MOJIyYEHHbIEC 3HAHUSI B POCCUICKUX U

MPUMEHSTh CHCTEMHBIH
MOAXOA JUIsl PELICHUs
IIOCTAaBJIEHHBIX 33124

HAYyYHOM  JICSITEIBbHOCTH B
YCTHOH M MUCbMEHHOU opme

e VK-1.2. VYmernb: YactuuHo
OCBOEHHOE yYMEHHE
OCYILIECTBJIATh  JIMYHOCTHBIN
BBIOOp B mporiecce pabOTHl B
POCCUICKUX u
MEXITYHAPOIHBIX
HCCIIeTOBATEITECKAX
KOJIJIEKTHUBAX, OLICHUBATH
TTOCIICAICTBHS MIPUHSITOTO
pelIeHuss W HECTH 3a HEero
OTBETCTBEHHOCTH nepen
co0Oolii, KOJUIeEraMU "

MCKAYHAPOAHBIX KOJIJICKTHUBAX;

IoBbIIEHHBIN YPOBEHD

-CBOOOTHO BJIaJIe€T U3YYECHHBIMHU
TE€3UCaMU, YBEPEHHO IIPEACTABIISAECT
IMOJIYYCHHBIC 3HAHUS B pOCCHfICKI/IX u
MEX1YHApOJHBIX KOJUIEKTUBAX;
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0011eCTBOM
OIIK-1 CnocobeH  NMPUMEHSATH e OMK-1.1. 3uarn: Octopp | KL YO Ba3oBblii ypoBeHb
€CTECTBEHHOHAYYHBIE U BEICIIEH MATEeMATHKH, camocrositenibHast | PI'P -BJIaJICET TEOPUEN U METOAAMHU
O6H_I€I/IH)KeHepHI)I€ I/IH(bOpMaTI/IKI/I u pa6OTav KP pemiCHus Pa3IMYHbIX THUIIOB
3HaAHUS, METOABI | MPOrpPaMMHPOBAHUS; COMHHApCiue T Au(depeHIHaTbHBIX 1
3aHATUA Sb MHTErPAJIbHBIX YPABHEHUN B paMKax
MaTeMaTHICCKOTO e OIIK-1.2. ¥Ymerb: Pemars JMCITHTLTHHDL,
aHajinsa u CTaHJapTHbHIC
MOJEIINPOBAHUS, npodeccuoHanbHbIe 33a4l C TIoBbILIEHHBII YPOBEHD
TEOPETUYECKOTO v | TPHUMCHCHHEM -cBOOOIHO BIAAEET Teopued u
9KCHEPUMEHTAILHOTO CCTCCTBCHHOHAYYHBIX u METOJlaMH  PEIICHUS  Pa3IMYHBIX
UCCIIEI0BAHMS B OOICHIKEHEPHEIX  SHAHHH, TUNIOB AU @epeHuanbHbIX U
ol | S o e s
ESTETBHOCTH ACTHP IPUMEHSET MX K PENICHHIO 33724
o OIIK-1.3. Biiageer MeTomaMu MOBBIIIEHHON CIIOKHOCTU

TEOPETUYECKOTO u

JKCIEPUMEHTAIBHOTO

Hccaea0BaHus 00BEKTOB

npodeccnoHaTBEHOM

JEATEIIbHOCTH.

**e CoxkpatueHus bopm OLICHOYHBIX CPENCTB CM. B MPUIOKEHUU 2 K PIL.
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[Ipunoxenue 2

Hepeqeﬂb OLICHOYHbBIX Cpe)lCTB o JUCIHUIIJINHE
«Teopusi QyHKIMIH KOMIIEKCHOI'O IIEPEMEHHOI0»

Tabmuna 1
HaumenoBanue [IpencraBnenue
Ne Kpatkas xapakrepucTuka OleHOYHOTO
OLICHOYHOT'O OLICHOYHOT'O CPEJICTBA
/1 cpencTBa
CpEeACTBA B ®OC
1 KonTposnbnas CpenctBo npoBepku yMeHUM npumeHath | Komriekt
(camocTodATENbHAS) | MOJIYYEHHBIEC 3HAHUSA Ul PELICHUS 331a4 | KOHTPOJbHBIX
pabora ONpEeNIEHHOr0 TUMa MO TeMe WM | 3aJaHuil o
(KP) pazneny BapUaHTaM
2 | Pacuerno- CpenctBo mpoBepku ymeHHi npuMeHsaTh | Kommuiekr — 3agaHuii
rpaduueckas MOJlyYeHHbIE  3HAHWS 1O  3apaHee | JJs BBITIOJTHEHUS
pabora ONpPEEIEHHON METONMKE Ji DPELIEHUs | pacyeTHO-
(PI'P) 3aJa4 WM 3alaHuid [0 MOAyNMo uiu | rpadudeckoi paboTs

JUCHHMIIIIMHE B IICJIOM.

Cpe,I[CTBO KOHTPOJIAA, OPraHhu30BaHHOC KaK
crienuyajibHas 6GC€I[a neaarorutdcCKoro
pa6OTHI/IKa C O6y‘IaIOH_[I/IMC$I Ha TCMEI,

N o Bomnpocs! o
CBSI3aHHBIE C U3YYaE€MOW JTUCLUILIMHOMN, U

VYerHblii onpoc

3 cobecemoBanue, TeMam/paszeiam
paccuMTaHHOE Ha BBIICHEHHE O00beMa
(YO) . JUCHUATLIAHBI
3HaHUI obOyyaromerocs o
OTpeIeICHHOMY pa3zieny, TeMe, mpobdieme
U T.IL.
Cucrema cTaHIapTU3UPOBAHHBIX 3a/1aHUH,
MTO3BOJISIFOIIIAS
Tect m DOHJ TECTOBBIX
4 aBTOMAaTU3HPOB .
(T) 3aIaHU I
aTh  TPOLEAYPY H3MEPEHUS  YPOBHSA
3HaHUI U yMeHU# oOyyaronierocs.
[TpomexyTouHas 3auetr (3) 1) yerno (Y)
atrecranus (I1A) 2) nucbeMeHHoO (I1)

OdopMmiieHue 1 onucaHue OLEHOYHBIX CPEICTB
1. Dx3aMeHaAllMOHHBbIE OUJIETHI

1.1. Ha3nauenue: Mcnonb3yroTcs a5 NpoBeASHUs IPOMEKYTOUHOM aTTeCTalluy M0 AUCIUIIINHE "
Teopust GyHKINN KOMITJIEKCHOTO TEPEMEHHOTO0 .
1.2. PernmameHT 3Kk3aMeHa: - BpeMst Ha MOArOTOBKY TE€3MCOB OTBETOB - 10 45 MUH.

- Crioco6 KOHTPOJIS: YCTHBIE OTBETHI.
1.3. Illxana oricHUBaHMUS:
"OTJMYHO'"- eclaM CTYIEHT TIyOOKO M MPOYHO OCBOWJI BECh MaTepual Mporpammbl OOyudeHHs,
UCUEPIBIBAIOILE, IIOCIEJOBATENBHO, TIPAMOTHO U JIOTMYECKM CTPOMHO €ro Hu3jlaraer, He
3aTpPyAHSETCS C OTBETOM IpU M3MEHEHUHM 3aJaHMs, CBOOOJHO CIpaBiseTCs € 3aJadyaMu U
MPaKTUYECKUMHU 3a/IaHUsIMU, IPABUIIbHO 0OOCHOBBIBAET MPUHATHIE PEIICHNUS.
"Xopomo'"- ecnu CTyAEHT TBEPAO 3HAET NPOrPAaMMHBIA MaTepuai, IPaMOTHO U IO CYILECTBY €ro
u3JlaraeT, He JIONYyCKaeT CyIIECTBEHHbIX HETOYHOCTeH B OTBETE Ha BOIPOC, BIaJIeeT
HEOO0XOAUMBIMU YMEHHUSIMU U HABBIKAMU TPH BBITIOJHEHUH NTPAKTHUECKUX 3aaHUH.
"Y10BIETBOPUTENBbHO'" - €CIIM CTYIEHT OCBOWJ TOJIBKO OCHOBHOM Marepual MNpOrpaMMbl, HO HE
3HA€T OTHEJIbHBIX TeM, JOMYyCKaeT HETOYHOCTH, HEIOCTAaTOYHO IMpaBUWJIbHBbIE (DOPMYIUPOBKH,



HapyllaeT IMOCJIENI0BAaTEIbHOCTh M3JI0KEHHSI MPOrpaMMHOrO0 Marepuaja UM UCHBITHIBAET
3aTpyJHEHHS B BHIIIOJIHEHUU IPAKTHUECKUX 3aJaHHi.
"Hey10B/1eTBOPHUTEJIBbHO'" - €CIM CTYJEHT HE 3HAeT 3HAUUTENbHOM 4YacTU IPOrpaMMHOIO
MaTepuana, JOMYCKaeT CepbE3HbIe OWIMOKH, € OOJBIIMMH 3aTPYJHEHUSMU  BBINOJIHSET
MPaKTUYECKUE 3aJaHusI.

Kaxxnoe 3amanue sx3aMeHaIMOHHOTO OUjieTa OI[eHUBAETCs OTAeIbHO. O01Iel OIIeHKOM
SIBJISIETCS CpeJIHEE 3HAUCHHE, OKPYTIEHHOE /10 1[EJI0T0 3HAYECHUSI.
1.4. KoMIIJIEKTHI DK3aMEHAITMOHHBIX OMJIETOB BKJIFOYACT I10 KKI0MY paszneny 25-30 OwmieToB
(XpaHsTCS B IGHTPE MaTEMaTHIECKOrO 00pa3oBaHms).
TunoBble BApMAHTHI OWJIETOB NMPUJIATAIOTCS.

MUHUCTEPCTBO OBPA3OBAHUS U HAYKU POCCUMCKOMN OEJEPALINU
OEJEPAJIBHOE 'OCYJAPCTBEHHOE BIOJIDKETHOE OBPA30OBATEJIBHOE YUPEXJIEHUE
BBICHIEI'O OBPA3OBAHUS
«MOCKOBCKHUM MOJJUTEXHUYECKHAM YHUBEPCUTET»
(MOCKOBCKWH ITOJINTEX)

@axynpTeT 0a30BbIX KOMIIETEHIIHH, [EHTP MaTEeMaTUIECKOTO 00pa30BaHUSA
JuctmiummHa  «Teopus QyHKIMNA KOMILIEKCHOTO TIEPEMEHHOT0Y
Kypc 2, cemectp 4

BUJIET Ne 1
1. KommnekcHeie yncna. Onpeznenenue, Gopmbl 3alUCH U AEUCTBUS HaJ HUMHU.
e~z .
Pewmuts ypaBHeHUE €0SZ — +1—-i=0.

2

% dz ¢ TIOMOILBIO HHTErPAILHON (popMysisl Kolu u OCHOBHOM TEOPEMBI

Beraucnuts §

z2-z-2

O BBIUCTAXx.

YTBepxaeHo Ha 3acenannn kadenpsl «MatemaTuka» « 14 » aprycra 2020 r., mpotokos Ne 1

3aBenyrouiuii kadeapoit C.H. Anapees / /

BWIET Ne 17

1. [Tonsitue Bbruera pyHkuu. OCHOBHAs TEOpEMa O BbIUETAX.
2. CBA3b MEX]y ITOKa3aTeIbHBIMU U TPUTOHOMETPUYECKUMHU (DYHKIUSAMH KOMIUIEKCHOU Tepe-
MEHHOM.
4. Pemmtsb onepanvoOHHBIM MeTOIOM 3aaauy Komu y’' — 4y = sin2t, y(0) = 0.

YTBepxkaeHo Ha 3acenannn kadenpsl «MatemaTuka» « 14 » aprycra 2020 r., mpotokos Ne 1

3aBenytomuii kadeapoit C.H. Anapees / /

KoMmiekT TecTOBBIX 3a1aHUI U KOHTPOJIbHBIX padot (KP, T)

10 JTUCHOUIIJINHE Teopm[ d)VHKHI/Iﬁ KOMITJICKCHOT'O ICPEMECHHOI'O
(HaMMEHOBaHME AUCLUILIMHBI)

3AJJAHHUE 1
Y cTaHOBUTE COOTBETCTBUE MEXKAY KOMILIEKCHBIM YUCIIOM U €0 MOIYJIEM.
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1 1—i 2V2
2 24 2i 2
3 —3 +4i 2
4 V3 —2i 5
5 V7

3AJIAHME 2

JleiicTBUTEIbHAS YaCTh KOMILIEKCHOTo uncia (3 — 2i)? paBHa

BAPUAHTBI OTBETOB: 1) V13 2)5 3) 13  4) 9.

3AJJAHUE 3

Ha pucynke mpeacraBieHa TreoOMETpUYeCKas HIUTIOCTPAIUs KOMILICKCHOTO 4Yucia Z = X + L.
Torma TpuroHomeTpuuecKkas popma 3arucH 3TOr0 YHUCIIa UMEET BUJT

7
1/2 é
0 B2 X
| OtBer ‘ |
3AIAHUE 4
BekTop, COOTBETCTBYIONIMI CyMMe KOMILIEKCHBIX yncen Z; = —1 +iu z, = 2 — 3i, uzo0paxeH
Ha PUCYHKE
BAPUAHTBI OTBETOB: 1) 2) 3) 4).
y
A, YA
2
1) 7 ) A 3) YA 4
1
- A . 7 - L -
-1 0o x O T 0 A 0 2 X
=2
3AJAHHUE 5
JlaHbI 2 KOMITJIEKCHBIX YHCTA Z; U Zs.
YA y
225¢ X 0 -
i /4/—735" X
z 2
1
Torna apryment npoussenenust arg(z,z,) (B rpagycax) paBeH
‘ Otser
3AJIAHHUE 6
JlaHbI 2 KOMIUIEKCHBIX YHCHIA Z1 U Z;.
YA yA
Z
1] 22
1208 60
—— >
0 % 0 X
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Z1
Toraa apryMeHT OTHOLICHUS arg (Z—) (B rpamycax) paBeH
2

| OtBer ‘ ‘
3AJJAHHUE 7

. .3
Haiitu Mmoaynp KOMIUIEKCHOTO 4KcHa z, ecni Imz = 3,a argz = arcsm(g).

‘ OtBer ‘ ‘
3AJIAHHE 8

JlaHo KoMIuieKcHOe uyuciao 2z = 2 + V5. YcTaHOBHTE COOTBETCTBHE MEXAY ONEPAIMSAMU Hal
JAHHBIM YHCIIOM M Pe3yJIbTaTaMH UX BBITIOJIHCHHUS.

! 7z 2V/5i
2 z 4
|z
3 z+ 7 9
z—7 2 V5.
33
3AJIAHUE 9
Haiitu 3Hauenus KopHs V/—1. ITokasarh HX Ha KOMILICKCHO# IITOCKOCTH.
| Ortser |
3AJIAHHUE 10
3alaHn0 KaKuX JBYX JCUCTBUTEIBHBIX (PYHKIHMNA JCHCTBUTEIHLHOW MEPEMEHHON 3KBHUBAJICHTHO
3aJjaHue KOMIUIEKCHON (DyHKIMU KOMIUIEKCHOM nepeMeHHoll f(z2) = e %% i
| OTtBer
3AJAHHUE 11
80
Ilycts z = g + ig. Berauciurs (72 + lg) .
BAPUAHTBI OTBETOB: 1) -1 2) 1 3) 240 4) —240,
3AJAHHUE 12
Y
VYkakuTe 3HaUeHHEe KOMIUIEKCHOTO Jjorapudma Lnz npu z = — — i
| OtBer |

3AJAHMUE 13

Jlana (yHKIMSA KOMIUIEKCHON nepemenHoit: f(z) = z 2. IlpoBepuTh, IpuMeHsis ycnosus Komu —
Pumana, siBisieTcs I OHA aHAIUTUYECKOM.

| OtBer | |
3AJIAHHUE 14

o o 1
Ykaxure IIEPBLIC UCTHIPC YJICHA PA3JIOKCHUA (1)YHKI_II/II/I KOMIIJIEKCHOU IEPEMECHHON W = 12 B pAI

Teisiopa o CTENEHSIM Z.
| OtBer | ‘

3AJIAHUE 15

Brruucinuth uHTErpai .
P ﬁz [=4 2249

| OtBer | ‘
3A/IAHME 16

OrmpesienuTe pagnyc CXOIUMOCTH PAAA Dipe—g

zdz

Zn

| OtBer | |
3AJIAHME 17
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Haiitn cymmy BbIYeTOB (DYHKITUM KOMILICKCHOM TiepeMeHHon f(z) = #;_3) OTHOCHTEIILHO €
0COOBIX TOYEK.

BAPUAHTBI OTBETOB: 1) -7 2 -1 3) 1 4) 0.

3AJIAHHUE 18

Pemmts onepanuoHHbiM MeTOI0M 3a1a4y Komu s nuddepenipansHoro ypapaenus: y' — 4y =
et y(0)=0.

VYkazanue: Opurunany f(t) = e~ !

COOTBETCTBYET u3o0paxenue F(p) = vy

t

Ortser | |

OneHka «OTJIIMYHO» BbICTaBIIsAECTCS CTYAEHTY 3a 90 — 100% npaBuiIbHBIX OTBETOB,
OLIEHKA «XOpPOILIO» - 32 HE MeHee 75% MpaBUIIbHBIX OTBETOB;

OLICHKA «YJOBJIETBOPUTEIBLHO» - 32 HE MeHee 50-60% mpaBUIIbHBIX OTBETOB;
OIICHKA «HEYJOBJIETBOPUTEIHLHO» - 32 MeHee 50 % MpaBUIIbHBIX OTBETOB.

Kommuexkr Bonpocos (YO)

TEOPUSI ®YHKIU KOMIIVIEKCHOU MTEPEMEHHOM
U OIIEPAIIMOHHOE UCYUCJIEHUE

=

Komnekchsie uncna. OnpeaeneHue, Gopmbl 3alIUCH U IEHCTBUS HaJl HUMHU.
2. Omnpenenenne (QYHKIMM KOMIUIEKCHOM mnepeMeHHOW. [loHsTHe GYHKIMH KOMIUIEKCHOM
NIEPEMEHHOM KaK 0TOOpaKeHHUs.

3. OmnpezneneHue U CBONCTBA OCHOBHBIX 3JIEMEHTAPHBIX (DYHKIMI KOMIIEKCHON NEpEeMEHHOM.

4. Jlorapudmudeckasi GyHKINS KOMIJICKCHON ITepEeMEHHOM.

5. HenpepsiBHOCT M auddepeHuupyeMocTb (QYHKLIUU KOMILJIEKCHOM IEpEeMEHHOH. VY cioBUs
Kommm — Pumana. [ToHsTre aHanmuTHYECKON QYHKIIHH.

6. OmnpezneneHue U CBOMCTBA MHTETPAJIOB OT GYHKIUNH KOMIUIEKCHOM IepeMeHHOH.

7. Teopema Kommu /1 01HOCBA3HON 001aCTH.

8. Teopema Komu /1151 CJ10KHOTO KOHTYpA.

9. Uuterpanpuas ¢opmyna Komm. BreluncieHne KOHTYpPHBIX HWHTETPAIOB C IOMOIIBIO

UHTErpanbHoi popmyssl Komu.

10. MHTETpanbHOE MpecTaBIeHIE TPOU3BOIHON OT aHATUTHYECKON (DYHKIIHH.

11. Crenennsle pszibl B KOMIUIEKCHOM o6mactu. Teopema AGens. OG1acTh CXOIUMOCTH CTEIIEHHOTO
psiza B KOMILIEKCHOM 00J1acTy.

12. Teopema o pasznoxeHHH (YHKIMHA KOMILUIEKCHON mepeMmeHHOW B psan Teinopa. Pasnndnbie
dopmsl 3anmcu psna Teitnopa. O6macTk U paguyc cxoauMocTu psga Teitnopa.

13. PazyiokeHre OCHOBHBIX dJIeMEHTapHbBIX (QyHKINH B psin Teitmopa.

14. Psn Jlopana. OGnacth cxoquMocTH psia Jlopana.

15. Knaccugukanust ocoObIX TOUEK aHATUTUYECKON (DYHKIUH.

16. IlonsTHe BbIYeTa (PYHKIIMH OTHOCUTEIBHO 0CO00M ToukH. OCHOBHAs TeopeMa O BblYeTax.
@opMyITBI JUTsT BEIYUCIICHHS BHIYETOB (DYHKITMH KOMIUIEKCHOW IEPEMEHHON OTHOCHTEIHHO
IIPOCTOTO IOJIIOCA, MOJIF0ca N —T0 MOopsAKa.

17. BoluricneHue KOHTYpPHBIX HHTErpajoB OT (YHKUMU KOMIUIEKCHOM MEPEeMEHHOH ¢ MOMOIIbIO
BBIYETOB.

18. Onpenencuue npeodpa3opanms Jlarraca, MOHATHS OPUTHHATIA H U300paKCHHUS.

19. CpoiictBa npeoOpa3zoBanus Jlamiaca. TeopeMbl TUHEHHOCTH U300paXKeHUs U T10100U5I.

20. CpoiictBa mpeoOpazoBanus Jlammaca. TeopeMbl cMeIIeHUsT H300paXKSHHS U 3ara3/IbIBaHHS.

21. CpoiictBa mnpeoOpazoBanus Jlammaca. Teopembl auddepeHurpoBaHUs OpUTHMHATA U
muddepeHIpoBaHUS N300paKEeHUS.

22. CoiicTBa nmpeobpaszoBanus Jlamnaca. Teopema HHTErpUPOBAaHUS OPUTHHAJA.
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23.
24,
25.

Ob6parHoe npeobpazoBanue Jlamnaca. Teopema oOpamieHus.

O6parnHoe npeobpazoBanue Jlammaca. CriocoObl HAXOXKIEHUS OpUTHHAIA.

OnepaiioHHBIN METO PEHICHHUs TMHEWHBIX HEOAHOPOAHBIX TU(PepeHIINaTbHBIX YPaBHEHHH C
MOCTOSTHHBIMH KO3 (UIIUCHTAMH.

10.

11.

12.

. [Toctpouts oTOOpakeHue obmactm D mHa 1utockoctm X0y Ha 2p----

. Haiitu Bce Hynm u o0coOble TOYKM (YHKIMH KOMIUIEKCHOW -Qf ————

Komimuiekr 3auaHm“4 AJIS1 BBINIOJTHCHUSA

pacyerHo-rpaduyeckux pador (PI'P)

o gucrmmuinae  Teopusd MYHKIIMA KOMIUIEKCHOTO IIEPEMEHHOIO
(HauMEeHOBaHHME AUCLUILIIMHBI)

Bapuant Ne 30

. 3amucarp KOMIUICKCHOE YMCII0 8 = —31 B TPUIOHOMETPHYECKOH M IMOKa3aTelibHOW (opmax u

IoKa3aTh €ro IT0JIOKEHHNE Ha KOMIUIEKCHOM IIJIOCKOCTH XOy C YKa3aHHUECM MOAYJIA U apryMCHTA.

. BBINOMHUTE yKa3aHHbIE JCHCTBHUS C IBYMS KOMIUICKCHBIMH 4uciamMu a=-31 u b=-1-1:a

+b,a-b, a b,ab,at ya

. Boruncnute GyHkiuio w =2 —3shz? npu Zz = -1 — | u nokasarb

yycia Z 1 W Ha KOMIUTEKCHBIX TiockocTsax X0y u uOo. Y y=2

mwiockocTs UOv ¢ momomipio (YHKIIUU KOMIUIEKCHOW MEepeMEeHHOM x=2
— Al =
w =g —V D

. Beruncnute npenen 0 3 ¥

llm In(z-1)

751 shmiz

v

=
I
(\}

nepeMeHHoﬁ " YKa3aTb UX TUII
1-chz

T z2-3z42°

. IIpoBepuTh (PYHKIHIO KOMIIJIEKCHON NMEPEMEHHONW w = cos2z + 3shz Ha aHAJIMTUYHOCTb U HaUTH

€€ MPOU3BOIHYIO.

. Boruncnute onpenenéHHblil HHTErpai GyHKIUN KOMITJIEKCHOM epeMeHHON

2+i
J; ze?dz.

. Beruncnute uHTerpan ¢GyHKIMH KOMIUIEKCHOW MEpPeMEeHHON Mo 3aMKHyToMy KOHTYpY C,

IpUMeHss MHTerpaibHyto Gopmyny Komu u reopemy Komn o Beraerax

z—1
§C mdz,C. |Z|—2.

Haiiti m3o6paxenne F(p) mo Jlamacy GyHKIMM AeiicTBUTENBHOIM nepemenHoii f(t) = 2e %'cht +
e'sint.
Haiitu opurunan f(t) mo ero nzo0paxenuto mno Jlamracy

F(p) = .

pA+1’
C nmnomompio mpeoOpazoBanusi Jlarutaca  pemute  3amauy  Komm  anis TUHEWHOTO
i QepeHIMaIbHOr0 YpaBHEHUSI C MOCTOSHHBIMU Kod(dduuuenramu y' — 9y = sh3t,y(0) =

0,5'(0) = 0 (¢ = 0).

Kpurepun ouenkmn:

OICHKA <«3a4YTCHO» BBICTABIACTCA CTYACHTY, CCIIU OH PpCTryJIApHO B TCEUYCHHUC CEMCCTpa

MNpEACTABIAN PCIICHUA 3ada4d, BBINIOJIHWUII ITOJHOCTBIO BCE€ 3aJaHUA W HUX 3alllMTUJI, OTBCTHB Ha
BOIIPOCHI IPCTIOAABATCIIA,

- OLOCHKa «HE 3a4YTCHO» BBICTABJISACTCA CTYACHTY, €CJIIM OH HEPETYIAPHO B TCUCHHUEC CEMECTpaA
NpEaACTaBJIAl PCHICHUA 3aJida4d, BBIIIOJHHWII 3alaHUA HE NOJHOCTHIO WA B006H_IC HC NPCACTABIIAI
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pabOTBl Ha TMPOBEPKY, JOIMYCKAET CYLIIECTBEHHbIE HETOYHOCTH B OTBETax Ha BOIPOCHI
[IPEnoaaBaTelis.
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