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PabGouas nporpamma yueGHoii mucrmmumebl  «EH.01 SJEMEHTBI BBICIHEN
MATEMATHUKMN» pazpaborana Ha ocHOBe DeaepanibHOrO TOCYIapCTBEHHOTO 00pa30BaTEeIbLHOTO
CTaH/JapTa Mo CHEeNHAILHOCTH cpenHero npodeccuoHansHoro oopazosanus (namnee CIIO) 09.02.07
WNudopmanmoHHble CUCTEMBI U MporpaMMupoBaHue (YTBepkaEH mpukazoM MwunobpHayku Poccun
ot 09.12.2016 ., Ne 1547 (pen. ot 17.12.2020r.), 3apeructpupoBano B Muntocte Poccun 26.12.2016
r., peructpannoHHbiii Ne 44936);

CopepxaHue INporpaMMbl peau3yeTcs B IPOLIECCE OCBOEHUS CTYIEHTaMH IPOrpamMMbl
MOJATOTOBKM crienuanuctoB cpeaHero 3eHa (manee — IIIICC3) mo cneumansroctu 09.02.07
WNubopmanimoHHbIE CHCTEMBI U IPOTPaMMHUpPOBaHKe B cOOTBETCTBUH ¢ TpeboBanusimu OI'OC CIIO.

Opranun3anusi-pa3padéoTyuK: NBanTeeBckuit pumman MOCKOBCKOTO TOJIUTEXHUIECKOTO
YHHMBEpCUTETA
Paspaborumnk: E. 1. Mcmaruiosa, npenoaBareis

WBanTeeBckuil Gpunuan ¢heaepanrbHOTO TOCYIapCTBEHHOTO aBTOHOMHOTO
00pa30BaTENIbHOTO YUPEXKACHUS BhICIIETO 00pazoBaHus « MOCKOBCKUI
NOJUTEXHUYECKU YHUBepcuTeT», 2024
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1. OBIIASA XAPAKTEPUCTHKA TIPUMEPHOM PABOYEW ITPOIPAMMBI
YUYEFHOH JUCHUIIJIMHBI «EH.01. JIEMEHTBI BLICIHIEA MATEMATHUKH»

1.1. Mecro aUCHMIUIMHBI B CTPYKTYpe OCHOBHOIi mpodeccHoHAIbHOI 00pa3oBaTebHOI
NporpamMMsI

y‘IC6HaSI JUCHUIIIINHA «OJeMEHTHI BBICIIECH MaTEMaTHKH» NPUHATJIC)KUT K MAaTEMAaTUYCCKOMY U
obrmieMy ecrecTBeHHOHayuyHOMY nukiy (EH.00).

1.2. ]_le.]'lb U IIJIAHUPYEMBIC PE3YyJbTAThl OCBOCHUSA NUCHUIIJIMHbI:

Kon YMenus 3HaHua

11K, OK

OK 1,
BeInosHATH Onepanyuu Haj MaTpULiAMHU OCHOBBI MaTEMaTHYECKOTO aHAJIM34,

OK’5, U pelaTh CUCTEMBI JIMHEHHBIX JTMHEHHOH anreOpbl 1 aHATUTHYECKON
ypaBHEHUI reOMETPUU
Pemate 3a1aun, HCIIONB3Ysl YpaBHEHUS OcHoBbl auddepeHnraIbHOro 1
MPSIMBIX U KPUBBIX BTOPOIO NOPSJIKA HA WHTErPajJbHOr0 UCUUCIICHUS
IIJIOCKOCTH

OCHOBBI TEOPUHU KOMILIEKCHBIX YHCEN
IIpuMeHsATE METOBI

¢ depeHIuanbHOr0 U HHTErPaIbHOTO
HCYHCITICHUS

Pemats nquddepennmansHbie
ypaBHEHUS

Ilonb30BaThCS MTOHITUSIMU TEOpUU
KOMIIJICKCHBIX YU CCII

2. CTPYKTYPA M COAEP)KAHUE YYEBHOM JAUCIUTIIAMHBI

2.1. O0beM y4eOHON AMCUUNIUHBI U BUJbI Y4eOHOI padoThI

Bua yuednoii pa6oTbl Oo0bem B yacax

O0beM 00pazoBaTeIbLHON MPOrPaMMBbI 84

B TOM 4HUCIJIC:

TEOpEeTHUIECKOe 0OydeHne 46

MIPaKTUIECKUE 3aHATH 28

Camocmosmenvnas paboma *

I[Ipome:xxyToUuHas aTTeCTAIUA 6

KoncyasTanuu 4

1) CamocrosTenbhas pabota B paMKax IIPMMEPHON MPOrPaMMBbl MOKET OBITH HE TIPELYCMOTPEHA, TIPU Pa3paboTKe
abouyeli mporpaMMbl BBOANUTCS 32 CUET BapHaTUBHON 9acTh He Ooee 20 mporeHToB i npodeccuii u He 6oee
6 6 20 6 20
MIPOLIEHTOB VI CHENHATBHOCTEH.

4




2.2. TemaTH4ecKHii m1an u coxepskanne yaeonoii mucwmmmnsl «<EH.01. SJIEMEHTBI BBICITEH MATEMATHKW»

Koapl komMneTeHuui,

HaunmenoBanue Conep:xkanue yueOHOro Marepuaaa u GopMbl OPraHu3alum JesiTeIbHOCTH Oo0beM B (OpPMHPOBAHMIO KOTOPBIX
pa3/iesioB U TeM 00y4arouXxcst yacax CIOCOOCTBYET 3JI€EMEHT
MPOrpamMMsl
Tema 1. OcHOBBI Copaep:xxanne yueOHOro MaTepuaia OK 1,
TEOpUH 1. Onpenenenue KOMIUIEKCHOTO yrcia. @OpMBI 3aUCH KOMITJIEKCHBIX YHCEIL. 2 OK 5,
KOMITJIEKCHBIX Yncen | ['eomerpuueckoe n300paskeHne KOMIUIEKCHBIX YHCEIL.
Tema 2. Teopus Copaep:xxanne yueOHOT0 MaTepuaia OK 1,
TIpENeoB 1.Yucnoseie nocienopatenbHocTH. [Ipenen Gynkuuu. CBoiicTBa IIpeeion OK 5,
2. 3aMeuaTenbHbIEe TIPEIENbI, PACKPBITHE HEONPEIEIEHHOCTEN
3. OTHOCTOPOHHHUE TPEJENbl, KITaCCH(QHUKAIINS TOUEK pa3phiBa 6
B ToM 4Hcile MpaKTHYECKUX 3aHATHH U J1a00PATOPHBIX PadoT
CamMocTosTeJbHasA padoTa 00y4aOIIuXCs
Tema 3. Conep:xkanue y4eOHOro MaTepuaia OK 1,
Huddepennmansaoe | 1.0mpenenenne mpon3BOIHON OK 5,
WCYHCTICHHE 2. [MpousBojaHbie 1 qUQPepeHITHATBI BBICIIAX MOPSIIKOB
(GyHKIMn 0HOM 3. [NonHoe uccaenoBanue Qyukiuu. [locrpoeHue rpadukos 6
JICHCTBUTEIBHOM B TOM unciie MpakTHYECKUX 3aHATHI U J1a00PaTOPHBIX padoT
TIepEeMEHHOM CamocTosiTeJibHas padoTa 00y4arOIIuXCs
Tema 4. Coaep:xxanue yueOHOro MaTepuaia OK 1,
NuTerpansuoe OK 5,
HCYUCIICHUE 1. HeomnpeneneHHbIN 1 ONpeneeHHbII HHTErPal U ero CBOMCTBa
(GYHKIIUY OTHOMN 2. HecoOcTBeHHBIE MHTETPAIBI ¢ OECKOHEUHBIMH MIPEISTAMHA HHTETPUPOBAHUS
JEHCTBUTEITBHOM 3. Beruncnenue onpeneneHHbIX HHTErpajoB. [IpuMeHenne onpeneneHHbIX HHTErPaaoB 6
epeMEeHHOU
B TOM u4Mciie MpaKTHYECKUX 3AHATHIA U J1a00PaTOPHBIX padoT
CamocTosiTe/ibHas padoTa 00y4aroIIUXCs
Tema S. Copep:xxanne yueOHOro MaTepuana 6 OK 1,
Hubdepennuansioe | 1. pemen u HEMPEPHIBHOCTD GYHKIIMH HECKOIBKUX TIEPEMEHHBIX OK 5,




HCYUHUCIICHHE 2. Yactusie npousBonubie. Auddepennupyemocts QyHKINN HECKOIBKUX MEPEMEHHBIX
GbyHKIIH 3. [IpousBoaHbIe BRICIINX MOPSAKOB U AuddepeHransl BBICIINX TOPIIKOB
HECKOJIBKUX B ToM 4mciie NpakKTHYECKUX 3aHATHI 1 J1a00paTOPHBIX padoT
JEACTBUTENBHBIX CamocTosiTeqibHAsA padoTa 00y4arouXxcs
TIEPEMEHHBIX
Tema 6. Conep:xkanue y4eOHOro MaTepuaia OK 1,
UurerpansHoe 1. JIpoiiHble MHTErpasbl U UX CBOMCTBA OK'5,
HCYHCIICHHE 2. [ToBTOpHBIE MHTETPAITBI
ynxuun 3. [IpunokeHre TBOWHBIX HHTETPATIOB
HECKOJIIbKUX B ToM ymcie NpakTHYeCKUX 3aHATHI 1 J1a00paTOPHBIX padoT
JICHCTBUTENBHBIX CamMocTosiTeJIbHasi padoTa 00y4arIIUXCS
epEMEHHBIX
Tema 7. Teopus Copaep:xanne yueOHOT0 MaTepuaia OK 1,
ps0B 1. Ompenenenne unciaoBoro psiaa. CBOHCTBA PsIOB OK 5,
2. OYHKIMOHAJIbHBIC TIOCIIEI0BATEIIBHOCTH U PSIIbI
3. UccnenoBanue cXOqUMOCTH PSJIOB
B ToMm ynciie NpakTHYECKUX 3aHATUI U J1a00paTOPHBIX padoT
CamocTosiTeIbHAs padoTa 00y4YaromuXcs
Tema 8. Conep:xkanue y4eOHOro MaTepuaia OK 1,
OOBIKHOBEHHBIC 1. Obmee n wactHOE perneHne AuQepeHITNATbHBIX ypaBHEHAH OK 5,
mabdepenumnansabie | 2. TuddepeHnpaibHbie ypaBHEHHS 2-T0 TOpsIKa
YPaBHEHUA 3. Pemenne mudepeHnnanbHbIX YypaBHEHAH 2-TO MOpsIKa
B TOM unciie MpakTHYECKUX 3aHSATHIA U J1a00PaTOPHBIX padoT
CamocTosiTeJbHas padoTa 00y4aOIIAXCH
Tema 9. Matpunpi 1 | Conep:kaHue y4eOHOT0 MaTepuasia OK 1,
OTIpENEIUTEIN 1. [lousaTne MaTtpuibt OK 5,

2. [leticTBus Ha/A MaTpUTIAMEU

3. OnpenenuTens MaTPHUIIBI

4. Obpartnas matpuna. Panr maTpuist

B TOM u4Mciie MpaKTHYECKUX 3AHATHIA U J1a00PaTOPHBIX padoT

CamocTosiTe/ibHas padoTa 00y4aroIIuXCs




Tema 10. CucteMsbl

Conep:xkanue y4eOHOro MaTepuana

OK 1,

JIMHCHHBIX 1. OCHOBHBIC MTOHATHS CUCTEMbI TUHEHHBIX YpaBHCHHH OK 5,
YpaBHEHHI 2. [TpaBuito perieHus MPOM3BOILHON CUCTEMBI INHEWHBIX YpaBHEHUH 6
3. Pemienue cucremMbl TMHEHHBIX YpaBHEHUN MeTo10M ["aycca
B ToM umciIe IpakTHYECKUX 3aHATHI U J1a00PATOPHBIX PadoT
CamocTosiTeJibHAs padoTa 00y4arOIIuXCs
Tema 11. Bexkropsel 1 | Coaep:kanue yuedOHOro MaTepuasia OK 1,
JIIENCTBUS C HUMU 1. Ompenenenne BekTopa. Oneparuu HaJ BEKTOpaMH, UX CBOHCTBA OK 5,
2. Beruncnenue ckaiasipHOT0, CMEIIAHHOTO, BEKTOPHOT'O TIPOU3BECHUST BEKTOPOB
3. [IpuiokeHus: CKaJSIPHOTO, CMEIIAHHOTO, BEKTOPHOT'O ITPOM3BE/ICHHS BEKTOPOB 6
B ToM umciie IpakKTHYECKUX 3aHATHI U J1a00PATOPHBIX PadoT
CamocTosTebHas padoTa 00y4aOIIuXCs
Tema 12. Copaep:xanne yueOHOTo MaTepuaia OK 1,
AHanutrdeckas 1. YpaBHeHme MpsIMOI Ha MIOCKOCTH OK 5,
TreOMETpHUs Ha 2. Yron Mexy npsMbIMU. PaccTosiHUE OT TOUKH JIO TIPSMOK
IIJIOCKOCTH 3. JIuarH BTOPOTO MOPSI/IKA HA MIIOCKOCTH 8
4, YpaBHEHHE OKPYKHOCTH, DJUIATICA, TUIIEPOOITHI 1 TIapaboITbl Ha TNIOCKOCTH
B ToM ynciie NpakTHYeCKUX 3aHATHI U J1a00paTOPHBIX padoT
CamocTosiTeIbHAs pad0oTa 00y4YaromuxXcs
IIpumepHbIii MepeyeHb MPAKTHYECKUX PadoT:
e Pemenue 3amay mo TMHEHHON anredpe.
e Pemenue 3a7a4 0 aHAIUTUYECKON T€OMETPHUH.
e Pemenue muddepeHnnanbHbBIX ypaBHEHUI.
e HHTerpambHOE UCUMCIIEHUE, PEIICHUS MHTETPAJIOB, BEIUMCICHIE HHTErPAJIOB.
e Pemenue 3a7a49 ¢ KOMIUIEKCHBIMH YHCIIAMHU.
Kouncyapranus 4
IIpome:xxyTouHas aTTecTAIUA 6
Bcero: 72




3. YCJIOBUS PEAJIM3AIIAU ITIPOTPAMMBI YYEBFHOU JUCITATLIAHBI
EH.01. JIEMEHTHI BBICIIE MATEMATHKHA

3.1. lns peanuzanuu mporpaMMbl y9eOHOH AUCIUTUTHHBI JOJDKHBI OBITH MPEIyCMOTPEHBI
CJIETYIOIINE CICITUAIBHBIC IOMEIICHUS: KAOMHET MaTeMAaTHUECKUX TUCITUTUINH

O6opynoBaHue: KOMIUIEKT MeOeu sl yaeOHOTO mporiecca; J0cKa yaeOHas; CTCHIbI

Texanueckue cpeacTBa O6V‘-ICHI/I$I n MarepuaJibl. KOMIIBIOTCpHAs TCXHHUKA,
MYJIbTUMEANITHOE 000pyn0BaHHE (IPOSKTOP, SKPaH)

3.2. Undopmanuonnoe odecnedeHue pean3alui NPorpaMmbl

Jia peanuszanuu nporpamMMmbl  OMOIMOTEUYHBIH (OHA 00pa30BaTENbHON OpraHU3alUH
JOJIKEH UMETh IIe4aTHbIE W/WIN 3JIeKTPOHHBIE 00pa3oBaTeIbHble U MH()OPMALIMOHHBIE PECYPCHI,
PEKOMEHyEMBIX ISl UCII0Ib30BaHUs B 00pa30BaTEIbHOM IIPOLECCE

3.2.1. lleuaTHbnie U3TaHUA

1. TI'puropseB B.II. Dnements! Beiciield MaTematuku. —M.: OULL «Axagemus», 2016.

2. Tpuropees B.Il. COopHuK 3amad mo BBICIIEH MaTeMaTuke: Yued. 1mocoOHe sl CTYIIEHTOB
yupexn. CI1O / B.IL.Ipuropses, T.H.CabypoBa. — M.: M3narensckuii ieHTp «Akagemus», 2014.
- 160 c.

Briciias maTeMaTHKa B YIPa)KHEHUAX M 3a7a4axX

[Texct] : [yaebnoe mocodue mns By3oB]| / I1. E. [lanko [u ap.]. - 7-e uzn., ucnp. - Mocksa :

ACT : Mup u O6pazoBanue, 2014. - 816 c. : . ; 60%90/16. - [Ipun.: c. 809-815. - OTBeTHI:

c. 778-808. - Ha 1-ii c. 06:11.: Kimaccuueckoe yaeOHOE mocodue st CTyIeHTOB By30B. - ISBN

978-5-17-083948-3. - ISBN 978-5-94666-735-7 : 484.00.



4. KOHTPOJIb H OIIEHKA PE3YJIbTATOB OCBOEHHA YYESHOH JJUCIIHIT/IHHBI
«EH.01. 2JTEMEHTBI BHICIHEH MATEMATHKH»

Pesynomamut 00yuenun

Kpumepuu OUEHKU

Dopmol u Memoowvl
OUeHKU

Hepeuenb 3HaHu11, oceaueaemslx 6
pamxkax ()ucuunﬂunbl:

° OCHOBBI MATEMATUYECKOT'O

aHann3a, JMHEHHOW anreOpsl U
AHAJIMTUYECKON T€OMETPHUH

o OcHOBBI
mddepeHuaIBLHOTO U
HWHTErPaIbHOTO NCUMCIICHUS

° OCHOBBI

KOMIIJIICKCHBIX YHCCII

TEOpUHU

Ilepeuensv ymenuii, oceausaemvix 6
PAMKAX OUCYUNTUHDBL:

° Brimonaars ornecpanvu HaaQ

MAaTpULAMHU U PEelIaTh CUCTEMBI
JINHEWHBIX YpaBHEHUI

° Pemmats 3agaun,

WCIIONB3YS YPaBHEHUS IPSIMBIX U

KpPHUBBIX BTOPOT'O MOPSAKA Ha
IIJIOCKOCTH

. ITpumeHsTH METOBI
muddepeHITanTsHOro |
WHTErPaIbHOTO NCYHUCIICHUS

. Pemate
muddepeHuanbHble YpaBHEHUS

L Ilonp30BaThCS TTOHITHSIMU
TEOPHUHN KOMIIJICKCHBIX YHCEIT

«OTIUYHOY - TEOPETHUECKOE
coJiepiKaHue Kypca OCBOCHO
MOJHOCTBIO, 0€3 Mpo0enoB, yMEHUS
copMHpOBaHBI, BCE MPEAYCMOTPEHHBIC
porpaMMon y4ueOHbIC 3aTaHUs
BBITIOJIHEHBI, KAUECTBO MX BBIMOTHECHHS
OLIEHEHO BBICOKO.

«X0po110» - TEOPETUIECKOE
CoJIepiKaHue Kypca OCBOCHO
MOJTHOCTBI0, 0€3 MPo0eIoB, HEKOTOPHIC
yMeHns c(hOpMUPOBAHBI HEOCTATOYHO,
BCE MPEIYCMOTPEHHbBIC IPOrPaMMOi
y‘Ie6HBIe 3aaHus BBIIIOJIHCHBI,
HEKOTOPBLIC BUJIbI 3aHaHI/II71 BBITIOJIHEHBI
C OIIMOKaMHu.

«Y 1OBJIETBOPUTEIIBHOY -
TEOPETHUECKOE COMepKaHne Kypca
OCBOEHO YaCTUYHO, HO TIPOOEIHI He
HOCSIT CYIIIECTBEHHOTO XapaKTepa,
HEOOXOZIMMbIC YMEHHUS PaOOTHI C
OCBOEHHBIM MaTEPHATIOM B OCHOBHOM
c(hopMHPOBaHBI, OOJBITIHCTBO
MIPETyCMOTPEHHBIX MPOTPAMMOA
o0y4eHus y9eOHBIX 3aJaHUN
BEITIOTHEHO, HEKOTOPBIE U3
BEITIOTHEHHBIX 3aJaHUN COmep Kat

OIITNOKH.
«HeynoBieTBOpUTEIHHOY -

TEOPETUIECKOE COJepIKaHMe Kypca He
OCBOEGHO, HEOOXOIMMbIE YMEHUS HE
copMHPOBaHEI, BHITIOTHEHHEIE
yaeOHbIe 3aJaHHS COJIepKAT TPyObIe
OIITNOKH.

. KommproTepnoe
TECTUPOBAHUE HA 3HAHUE
TCPMHUHOJIOTUH 110 TEME,

Tectuposanue. ..

. KontponsHas
paborta ....
.

CamocTosTenbpHa
g paboTa.
. 3ammra
pedepara....
. CemuHap
. 3ammra
KypCcoBOii paboThI
(mpoekTa)
. Brinonxenue
MIPOEKTA;
. Habmonenwne 3a
BBITIOJTHEHUEM
MIPAKTHYECKOTO 3aTaHUsI.
(TeATenbHOCTRIO
CTYJIeHTa)
. Orenka
BBITIOJTHEHUS
MIPAKTHIECKOTO
3aaHusI(pabOTHI)
. ITonroroBka u
BBICTYILICHHE C
JIOKJIaZIOM, COOOILIEHUEM,
npe3ecHTauuei. . .
. Pemenue
CUTYaLIMOHHON
3a/1aud. . ..
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