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YTBep)kJeHa Ha 3acejaHUU Kadepbl «Bbiciiasi MaTeMaThKa U pU3UKa»
[Tpotokon Ne 13 3acesanus kadeapsl «K6» ot 15.06.2021 1.

[MlesnsikoBa A.A

HauaneHuk Ot/zena obpa3oBaTesibHBIX IPOrpaMM 7 ,
f

Pabouas rporpamma ofobperHa Ha 2022/2023 yueOHbBIH TO.
[Tporokon Ne 8 3acesanus kadeapol «K6» ot 19.04.2022 1.
JIuct nepeyTBep>x1eHUs pabouei MporpamMMbl JUCLIUIIIMHBI / TIPAKTHUKU.

Pab6ouas rporpamma ofo6perHa Ha 2023/2024 yueOHbBIH TOI.
[Tporokon Ne 6 3acenanus kadeapol «K6» ot 11.04.2023 1.
Jluct nepeyTBep>xeHUs pabouei MporpamMMbl JUCLUIIIMHBI / TIPAKTHKU.

Pabouasi mporpamma ofobpeHa Ha 2024/2025 y4eOHbIH rof.
[Tporokon Ne 8 3acenanus kadeapol «K6» ot 09.04.2024 1.
Jluct nepeyTBep>xeHUs pabouei MporpaMMbl JUCIUTIIMHBI / TTPAKTHKU.

Pabouast mporpamma ozobpeHa Ha 2025/2026 yueGHbII TOf,
ITpotokon Ne 09.04.17-04/8 3acenanus kKadenpbl «K6» ot 08.04.2025 .
JIvcT nepeyTBepskaeHus: paboyeii MporpaMMbl AUCIUTUIAHBI / TPAKTHKH.
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1. IINIAHUPYEMBIE PE3YJIBTATBI OBYYEHUsA 1O JUCHUIIVIMHE
MOAYJIIO), COOTHECEHHBIE C IIUVTAHUPYEMBIMU PE3YJIbTATAMUM
OCBOEHUA OBPA30OBATEJIBHOM TPOT'PAMMBI

Hacrosmas paGoudas nporpaMma JTUCHUIUIMHBI YCTaHABIMBAEeT TPEOOBAaHUS K 3HAHUSIM
U YMEHHUSAM CTYACHTA, a TaKXKe OMNpEACseT COACpXKaHWE M BUIBl YYEOHBIX 3aHATHH U
OTYETHOCTH.

[Tporpamma pa3paboTana B COOTBETCTBHH C:

» CaMOCTOSTEILHO yCTaHABIMBaeMbIM oOpa3oBarenbHbIM cTannapToMm (CYOC 3++) mo
HaINpaBJICHUIO OATOTOBKY (ypoBeHb OakanaBpuara):12.03.01 «IIpubopocTpoenuey;

* OcHoOBHOW mpodeccuoHaabHON 00pa3oBaTebHON TPOrpaMMON IO HANpPaBJICHUIO
noaroroBku 12.03.01 «IIpubopocTpoenuey;

* YueOubM mmanoMm MI'TY um. H.O. baymana no Hanpasnenuto nmoarorosku 12.03.01
«[IpubopocrpoeHue».

I[Ipy  OCBOGHMM  IUCHUIUIMHBI  IUTAHUPYETCS  (OPMUPOBAHWE  KOMITCTCHITHUH,
npeaycMoTpeHHbsix OIIOIT na ocnoBe CYOC 3++ no nHampasinenuto noarotroBku 12.03.01
«[IpubopocrpoeHue» (ypoBeHb OaKkaiaBpuaTa)

Koa xomnerenumnu ®opmyIMpPOBKA KOMIIETEHIIUN
no CYOC 3++

Oo6menpodgeccuoHaIbHbIE KOMIIETEHIMU COOCTBEHHbIE

CriocobeH TNPHMEHSATh eCTECTBEHHOHAy4YHBIE W OOIICHH)KECHEPHBIC
3HaHMUA, METOJbl MATEMAaTUYECKOrO aHajlk3a U MOJEIUPOBAHUS B
WH)XEHEPHOU JEATENBHOCTH, CBSA3aHHOM C MPOCKTHPOBAHUEM U
KOHCTPYUPOBaHHMEM, TEXHOJOIMSIMU IPOU3BOJACTBA NPUOOPOB U
KOMILIEKCOB IIHPOKOT0 HA3HAYEHUS

OIIKC-1
(12.03.01)

Jlnst kaTeropuil «3HaTh, YMETh, BIAJETh» IUIAHUPYETCS IOCTHIKEHHE DPE3yJIbTaTOB
oOyuenuss (PO), BHoOCAmUMX Ha COOTBETCTBYIOIIMX YPOBHSIX BKJIaA B (QOpMHpOBaHUE
KOMIIETEHIIMM,  NPEeAyCMOTPEHHBIX  OCHOBHOM  MpogeccHOHanbHOM  00pa3oBaTeNIbHOMN
nporpaMmoii (tadm. 1).



Tabauua 1. UHaukaTopsl JOCTHKEHUST KOMITETEHLIUU

1 2 3
Komnerennus: kox no CYOC 3++, NuaukaTopsl ®opMBbI M MeTO/AbI 00y4YeHHUs,
¢popmysupoBka crocodcTByOmMe GOpMHUPOBAHUIO H

Pa3BUTHIO KOMIICTCHIIUHU

OIIKC-1 (12.03.01)

CriocobeH NPUMEHATh €CTECTBEHHOHAYYHBIE H
0O0IIenHXEHEPHbIE 3HaHUA, METO/bI
MaTE€MaTU4YeCKOro aHajau3a U MOJEIUPOBAHUS B

WHXEHEPHOU  JESATENIbHOCTU, CBSI3AHHOW  C
MIPOEKTUPOBAHUEM u KOHCTPYUPOBAHUEM,
TEXHOJIOTHUSIMU  TPOHM3BOJACTBA MPHOOPOB U

KOMIIJICKCOB IIMPOKOI'0 Ha3HAYCHUA

3HATDH

- OCHOBHBIC METOJbl MATEeMAaTUYECKOTO aHaIHu3a W
CPEIICTB €CTECTBEHHOHAYYHBIX MCCIIEIOBAHUN

- METOJBI pEHICHUS 3aJad Ha OCHOBE OICHKHU
s (heKTUBHOCTH BBIOOpPa C ydeToM cHenudpuku
HaY4YHBIX HCCJIEOBAaHUM

YMETb

- WCIOJ30BAaTh  METOIBI  MOJICITHPOBAHUS IS
pelleHus, HAyYHbIX U MPOU3BOJICTBEHHBIX MPOOIEM
BJIAJIETH

- METOJaMU M CPEICTBAMU E€CTECTBEHHOHAYYHBIX
HCCIICIOBAHU I

Jlexknun

CemuHapsbl

CamocrosiTesibHas padora

AKTHBHbIE H UHTEePAKTUBHbIEe (OPMBI
(MeToabI) 00yUeHHs:

00CyXIeHUE TPAKTUYECKUX TPUMEPOB Ha
JIEKIHUSAX U CEMUHApax




2.

MECTO JUCHMILUIMHBI B CTPYKTYPE OBPA3OBATEJBHOM

ITPOI'PAMMbI

HucuuruimHa Bxogut B Omok bl «/luctummunasl  (Moxynu)»  0Opa3oBaTenbHOM
nporpamMmel OakaiaBpuara o HanpasiaeHuto 12.03.01 «IIpubopocTpoeHuey.

OcBoeHne JaHHON AWCHMILIMHBI HEOOXOJMMO KaK MPEIIIECTBYIONIEE Ui CIETYIOLTIX
JTUCIUILINH 00pa30BaTeIbHOM MIPOrpaMMBI:

[IpuknagHas MmaTeMaTHKa;

DJIEKTPOTEXHUKA U DJICKTPOHUKA;

Teopust BEpOATHOCTEH U MaTeMAaTUYEeCKasi CTATUCTHUKA;

Teopernueckre OCHOBBI H3MEPUTEIBHBIX U HH()OPMAITMOHHBIX TEXHOJIOTHH.

OcBoeHue y4eOHOM TUCHUILUIMHBI CBSI3aHO C (POPMUPOBAHUEM KOMIIETEHIIUNA C y4ETOM

MaTpUILIbI

komnereHiuit  OIIOIl nns  HampaBienus (ypoBeHb OaxanaBpuata): 12.03.01

[TpubopocTpoenue.



3. OBBEM JUCIIAIIJIMHBI

00beM  JTUCHUIUTHHBI
4acoB (405

OO0mm
aKaJIEMHUYECKUX

cocraBiusieT 15
ACTPOHOMHUYECKHUX

540

YUCJIC:

eauHuI(3.¢€.),
TOM

3a4ETHBIX
4acoB). B

1 cemectp — 6 3.e. (216 ak.4.), 2 cemectp — 4 3.¢. (144 ak.4.), 3 cemectp — 5 3.¢. (180 ak.u.).

Tabauua 2. O0BEM AUCITUIUIMHBI IO BUAAM YUEOHBIX 3aHATHH (B aKaJIeMUYECKHX Yacax )

O0bem 1o cemecTpaM, aKkaj. 4.

KonuyectBo cemecTpoB
Buabl y4eoHoii paboThl Bcero OCBOEHHSI M CIUIITHHBI

1 2 3
O0BeM QUCIUILUIHHEI 540 216 144 180
AyautopHasi padora* 234 90 72 72
Jlexumu (JI) 108 36 36 36
Cemunapsl (C) 126 54 36 36
CamocrositesbHas padora (CP) 306 126 72 108
IIpopaboTka yuebHOrO MaTepuana JeKIun 13.5 4.5 4.5 4.5
[ToaroroBka k ceMmuHapam 15.75 6.75 4.5 4.5
IloaroroBka K 3K3aMeHy 60 30 0 30
[ToaroroBka K KOHTPOJILHOM paboTe 18 6 6 6
Brimonnenue pacueTHo-rpaduyeckoi paboTsl 99 33 33 33
Jlpyrue Buabpl CaMOCTOSITENBHON pabOThI 99.75 45.75 24 30
Bujx npomexyTo4HOI aTTecTALMHU JK3aMeH 3auér | Dx3ameH

*B TOM uHcle, B popMe MPAaKTHUECKON ITOATOTOBKH



4. COJIEP)KAHUE JIUCHOUIIJIMHBI, CTPYKTYPUPOBAHHOE II0 MOAYJSM YYEBHOW JUCHHUILIMHBI C
YKA3AHUEM OTBEJAEHHOI'O HA HUX KO/IMYECTBA AKAJEMHWYECKHUX M/ ACTPOHOMHYECKHUX YACOB U
BHUJIOB YUEBHBIX 3AHATUM

Tadauua 3. ConepkaHue IUCHUILUIUHBI

AKTHMBHBIE M HHTEePAKTHUBHBIE (OPMbI

Buaebl 3ansaTHii*, yacel DOBeTCHMS 3AHsTHiA Komnerenuun, | Tekyuuii KOHTPOJib pe3yJbTaTOB 00y4eHUs
Ne DOBeA 3aKpenJieHHbIe
u/n Tema (Ha3BaHMe) MOy IS 3a Temoii (kon | Cpox Banast
J C JIP | CP | ®opma npoBenenusi 3auaTuii | Yacol Dopmbl (Mun/
no CYOC 3++) | (uenens) Makc)
1 cemecTp
OO0cyxneHne MPaKTUIECKUX KonTponbHas pabora 12/20
1 | Jluneitnas anre6pa 8 12 0 21 | mpumepoB Ha unekuuax u | 12 | OIIKC-1 4 .
CoMHHApax HUTOrO: 12/20
OO0cyxneHne MPaKTUIECKUX PacuerHo-rpadnueckas
2 ?If;;;f P}III?:C?(J;;CSS:MZT st 12 | 18 0 32 | npumepoB Ha nekuusax u | 18 | OIIKC-1 10 pabora 12/20
p ceMUHapax HUTOroO: 12/20
HduddepennmansHoe OO0cykaeHne TMPaKTHIECKUX Ea(l)chTel;T 21?_;132 q}?;ggziaﬂ o115
3 | ucuncnenue QyHKIUN 16 | 24 0 43 | mpumepoB Ha Jekmusax u | 24 | OIIKC-1 18 aGoTa p 9/15
OIHOU NEpEeMEHHOU CEMHHapax EIT Oro: 1830
4 | Dx3ameH - - - 30 - - - - - 18/30
HUTOI'O 3a cemecTp 36 | 54 0 | 126 - 54 - - - 60/100
2 cemecTp
WHTerpanbHoe HCUUCICHUE KonTponbHas pabora 18/30
(byHKIMIA O7HOf OO6cyxaeHne NPaKTHYECKUX
5 - 8 8 0 16 | mpumepoB Ha JEKIHUIX U 8 OIIKC-1 4 ATOIO: 18/30
. CEMHHapax
HeonpeneneHHbl HHTErpai
OO6cyxneHne TpPaKTHIECKHX PacuerHo-rpadnueckas 18/30
6 | OnpeneneHHbIN HHTErpa 12 | 12 0 24 | npumepoB Ha Jyekmuax u | 12 | OIIKC-1 10 pabora
CEMHHApax HUTOrO: 18/30
HuddepenumansHoe OO0cyxaeHne NPaKTHYECKUX E;:;;igfa; (g;g:ziaﬂ 12/20
7 | ucuncienue GyHKIMN 16 | 16 0 32 | npumepoB Ha Jsekmuax u | 16 | OIIKC-1 18 aGora p 12/20
MHOTHUX MT€PEMEHHBIX ceMuHapax EIT Oro: 24/40
HUTOI'O 3a cemecTp 36 | 36 0 72 - 36 - - - 60/100




3 cemecTp

OO6cyxneHne TPaKTHIECKIX

3 Ywucossle u 3 3 0 17 | npumepos Ha mexuuax m ] OIKC-1 4 KonTponbnas pabora 12/20
(GYHKIMOHAIBHBIE PSIIBI cemmHapax TOLrO: 2720
Olf(;l(;:o:;l{;;inme OO0cyxaeHne NPaKTHYECKUX PacuerHo-rpadnueckas 1220

9 [ aBHeII)ms[Hne OO 12 | 12 0 26 | mpumepoB Ha nekmuax u | 12 | OIIKC-1 10 pabota
P p ceMuHapax
MOpsAIKa HUTOrO: 12/20
OOBIKHOBEHHEIE KonrtponpHas pabora 9/15

nhdepennmraipabIE Obcyxcenne  mpaKTHeckux Pacuerno-rpaduueckas

10 | SRS 16 | 16 | 0 | 35 | npumepoB Ha sekmmax u | 16 | OIKC-1 18 | e 9/15
P p ceMuHapax D
nopsiika HUTOI'O: 18/30

11 | Dx3ameH - - - 30 - - - - - 18/30
HUTOI'O 3a cemecTp 36 | 36 0 | 108 - 36 - - - 60/100

*B TOM umclie, B pOpMe MPAKTHUECKON TTOATOTOBKH




CoaeprxaHue JUCHMILVINHBI, CTPYKTYPHMPOBAHHOE 110 TeMaM (MOIYyJIIM)

3‘121 HaumenoBanue MoayJisi, coaep:Kkanue Yacel
1 «JInneiinas aaredpa»
Jlekuun 8
1.1 Anrebpa matpuil. OnpeneauTend 2 —T1o U 3 — IO MOPSIKOB. 2
Munopsl u anreGpanyeckue AononHeHus. Onpenenurensb 1 — 2o NopsAIKa.
1.2 CgoiictBa ompenenuteneir. OOpatHas Marpunia. Teopema o 0Oa3ucHOM 2
MUHOpE, paHI MaTpUIIbl. DKBUBAJIEHTHBIE IPEOOPA30BaHUs MATPULL.
13 Marpuunasi Gopma 3amuCH CHCTEMBbl JIMHEHHBIX ypaBHEHUH. DOpMYyIIbI 2
Kpamepa.
Pemenne cucreM nMHEHHBIX ypaBHEHUH MeTonoMm ['aycca, GasucHble |
1.4 cBoOOIHBIE mepeMeHHble, obmiee pemenue CJIAY. Teopema Kponekepa - 2
Kanesn.
CemMuHapbl 12
C1.1 | Anrebpa matpuir. Onpenenureny 2 —T0 U 3 — IO TOPSIKOB. 2
C12 Munops! u anreOpanueckue JononHeHus. OINpenenuTens 71— 2o NopsAIKa. ’
CBolicTBa onpeneuTeIei.
C1.3 Teopema o0 ©0a3uCHOM MHHOpE, paHr MaTpULbl. OKBUBAJICHTHBIC ’
peoOpa3oBaHusl MaTPUILL.
Cl.4 Marpuunasi Gopma 3ampCH CHCTEMBl JIMHEHHBIX ypaBHEHUH. DOpMyIIbI 2
Kpamepa.
Cl5 OOpatHas marpuia. Perienue cucteMbl TMHEMHBIX YpaBHEHUI MaTpUYHBIM )
METOJIOM.
Pemenne cucreM nMHEHHBIX ypaBHEHHWH MeTtomoMm ['aycca, GasucHble |
C1.6 | cBobonHble niepemenHble, obmee pemenne CIIAY. Teopema Kponekepa - 2
Kanemn.
CamocrositeibHas padora 21
CPI1.1 | [IpopaboTka yueOHOTO MaTepraia JEKIHi 1
CP1.2 | I[loaroroBka K ceMMHapam 1.5
CP1.3 | [logroroBka K KOHTPOJIBHOM paboTe 3
CP1.4 | Ipyrue BUJIbl CAMOCTOSATENBHOM pabOThI 15.5
2 «BexTopHas anred6pa u aHATUTHYECKAs] TeOMETPHUS»
Jleknuu 12
71 JIuneiiHass 3aBUCUMOCTb M HE3aBHCHUMOCTb CHCTEMBI BEKTOpOB. basuc ’
CHUCTEMBI BEKTOPOB.
Panr cucremsl BekTopoB. Haxoxnenue panra cucteMbl BEKTOpOB. CHCTEMBI
2.2 | koopauHaT. CKalsipHOE MTPOU3BEAECHNE BEKTOPOB, €ro cBoicTBa. [Ipoekuus 2
BEKTOPA Ha OCh.
2.3 BekTopHOE 1 cCMelIaHHOE TPOU3BEACHHSI BEKTOPOB, UX CBOMCTBA. 2
24 [IpsiMass MHUSA Ha IUIOCKOCTH. YPaBHEHUS MPSMOM JIMHWM. YPaBHEHUE )
IPsIMOM JIMHUY B HOPMaJIbHOM BHJE. PaccTosiHUE OT TOUKHM 10 NPSIMOM.
[Imockocth. BekTOopHOE ypaBHEHHE IUIOCKOCTH. Y pPaBHEHHE IIJIOCKOCTH B
2.5 HOpMalibHOM Buje. OOliee ypaBHEHHE TUIOCKOCTH. PaccTosiHue OT TOUKH J10 2
IJIOCKOCTH.
26 [Tapamerpuueckue  (KaHOHMYECKHE)  ypaBHEHUS  NPSAMOW  JIMHUM. ’

KaHnonunueckue ypaBHeHUs OBEPXHOCTEN (KPUBBIX) BTOPOTO MOPSAKA

10




CeMuHapsbl 18
2.1 JIuHeliHasg 3aBUCHMMOCTb M HE3aBHCUMOCTb CHUCTEMBI BEKTOpOB. baszuc 2
CUCTEMBI BEKTOPOB.
2 Panr cucremsl BekTopoB. HaxoxaeHue panra cuctemMsl BEKTOpoB. CUCTEMBI )
KOOpJUHAT.
2.3 CkansipHOE NIPOU3BENCHUE BEKTOPOB, €ro cBoicraa. IIpoekuus BexTopa Ha ’
OCb.
C2.4 | BekTopHOE MPOU3BEICHUE BEKTOPOB, €r0 CBOMCTRBA. 2
C2.5 | CmeniaHHOE TPOU3BEICHUE BEKTOPOB, €r0 CBOMCTBA. 2
.6 [Ipsamas 1vHUSA HA TUIOCKOCTH. YpaBHEHUS NPSAMOM JIMHUU. YpaBHEHHUE ’
IIPSIMOM JIMHUM B HOPMAJIbHOM BUJE. PacCTOSIHME OT TOUKU 10 IPSMOM.
ITnockocts. BekTOpHOE ypaBHEHHME IUIOCKOCTH. YPaBHEHHUE IINIOCKOCTH B
C2.7 | nopmansHOM BHje. OOIIee ypaBHEHHE IJIOCKOCTH. PaccTosiHuEe OT TOYKH J10 2
IJIOCKOCTH.
C2.8 | Ilapamerpuueckue (KaHOHUYECKIE) YPAaBHEHUS MPSIMOMN JIMHUU. 2
C2.9 | KaHoHuueckue ypaBHEHUsI NIOBEPXHOCTEN (KPUBBIX) BTOPOrO NOPsIKa 2
CamocrosiTesibHas padora 32
CP2.1 | IIpopaboTka yueOHOTO MaTepraa JeKIHn 1.5
CP2.2 | IlogroroBka K cEMUHapam 2.25
CP2.3 | BeimonHeHue pacueTHO-TpapuIecKoi paboThI 15
CP2.4 | [Ipyrue BuIbl CaMOCTOSITEILHON pabOThI 13.25
3 «/IndpepennuanbHoe ncunciaeHue GQyHKUMA 0IHOM TepeMEeHHOI»
Jleknun 16
31 ITpenen uucioBoil nmocienosarenbHocTu. TeopeMsl o mpenenax. Yucio e. ’
Kpurepuit Kommm. Teopema bonbriano-Benepmrpacca.
Oynkuus ogHoi nepemeHHoi. [Ipenen ¢pyHKIMM B TOUKe ClieBa U CIIpaBa.
39 [Ipenen ¢yuxkuuum B TOuke. HempepblBHOCTH (QYHKIMM B TOYKE. )
' Knaccugpukanus  Touek  paspbeiBa. HempepbiBHOCTE  QyHKIMM — Ha
npomexxyTke. Teopema Beliepmrpacca.
33 OKBHBaJICHTHbIE OECKOHEYHO MaJlble. 2
[TpousBonnas  ¢ynkuuu. IlpaBuna nuddepenuupoBanus. Tabmuna
34 IIPOU3BOAHBIX. ['€OMETpPUUYECKHII CMBICH IPOU3BOIHOM. VYpaBHeHHE 2
KacaTeJIbHON M HOpMaJIU K (YHKLIMH.
[IpousBognass oOpatHoit (yukiuu. IlpousBogHas GyHKIMHM, 3aTaHHOMN
35 napaMeTpuueckKd U HesBHO 3ajaHHOW ¢yHkuuu. [uddepenuman, ero )
' cBOiicTBa, reomerpuueckuili cmbicia. IlpousBognbele u auddepeHmansl
BBICIINX MOPSIIKOB.
36 Teopembr ®epma, Postg, Jlarpawxka. IlpaBunmo Jlonurans. ®opmyna ’
Tennopa.
37 MoOHOTOHHOCTE. YCJIOBUS MOHOTOHHOCTH (yHkmu. HeoOxomumbie u ’
] JIOCTaTOYHbIE YCIOBUS IKCTpEeMyMa (QYHKIIMH.
3.8 Brimykiiocts QyHKIIMM U TOYKH niepernda pyHKIUNU. ACUMIOTOTHI. 2
Cemunapsb! 24
3.1 [Ipenen 4ucnoBoil mocienoBaTebHOCTU. Teopembl 0 mnpenenax. Hucno e. )
) Kputepuii Komm. Teopema bonsiiano-Beliepmirpacca.
3.2 Oynkius ogHoi nepemeHHoi. [Ipenen ¢pyHKIMM B TOUKE ClieBa U CIIpaBa. 2
) [Tpenen pynkuuu B Touke. HempepbhIBHOCTh (PYHKIIMH B TOUKE.
C3.3 | Knaccuduxkanus To4ek pa3pbiBa. 2
C3.4 | HenpepoeiBHOCTH (hyHKIIMH Ha MpoMexyTke. Teopema BeiiepmTpacca. 2
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[IpowsBognass ¢yakuuu. IlpaBuna muddepenmupoanus. Tabmuia

C3.5 2
IIPOU3BOJIHBIX.

C3.6 ['eomeTpuyeckuii CMbICI MOPOU3BOJHOM.  YpaBHEHHE KacaTeIbHOW U ’
HOPMaJIH K (DYHKIIHH.

3.7 [TpowsBogHass oOpatHor (ynkiuu. IlpowsBogHas GyHKIHMM, 3aTaHHOMN ’

napaMeTPUUECKH M HESBHO 3aJaHHON (QYHKITUH.

C3.8 Huddepennmain, ero cBoicTBa, reOMETpUIECKU cMBICH. [IponsBoaHbIe U )

QG QepeHImansl BHICIIUX MOPSIKOB.

C3.9 | Teopembl ®epma, Poms, Jlarpanxka. [IpaBuno Jlonurans. 2
C3.10 | ®opmymna Teiinopa (Makiopena). [Ipumepsi. 2
C3.11 MOHOTOHHOCTb. YCIOBHS MOHOTOHHOCTH (yHKuuu. HeoOxomumbie u ’

JIOCTaTOYHbIE YCIOBUS IKCTpEeMyMa (PYHKIIMH.
C3.12 | BemykiaocTh GYHKIMHU B TOYKU Niepernda QyHKIMHU. ACUMIITOTHI. 2

C3. | CamocrosiTesibHAsi paboTa 43
CP3.1 | IIpopaboTka yueOHOr0 MaTepuaa JICKIHiA 2
CP3.2 | IlogroroBka Kk ceMUHapam 3
CP3.3 | [loaroroBka K KOHTPOJIBHOM paboTe 3
CP3.4 | BeinonHeHue pacueTHO-TpapuIecKoi paboThI 18
CP3.5 | [Ipyrue BUuIbl CaMOCTOSITENIBHON pabOThI 17

4 DK3aMeH 30

CP4.1 | [loaroroBka K 3K3aMeHy 30

«MHTerpanbHoe  ucyucjeHue  (GyHKUMH ~ OQHOM  NEepeMEHHOI.

5 HeonpeneseHHblid HHTErpan»
Jlekuun 8

51 Heonpenenéuuslit nHTErpan u ero cpoicTBa. Tabiuna HeorpenelEHHBIX 2
WUHTETPaJIOB.

59 3aMeHa MEpPEMEHHOM M HMHTETPUPOBAHME II0 4YaCTAM B HEONPEACIEHHOM )
MHTETpae.

53 PaznoxeHue mNpaBWIBHOW palMOHAJIBHOW JpoOM Ha HpocTeliiue, HuX 2
UHTETPUPOBAHUE.

54 Tpuronomerpuueckue  uHTErpaynbl.  MHTErpamel  OT  mpocTEHIIMX ’

' VPPAMOHATIBHBIX (QYHKITH.
CemuHapsbl 8

C5.1 Heomnpenenéunpiii mHaTETpan u ero cBoicTBa. Tabmuiia HeompenenEHHBIX )

VUHTETPAJIOB.
C5.2 3aMeHa NMEpPEMEHHONM M HMHTETPUPOBAHME II0 4YaCTAM B HEONPEACIEHHOM )
UHTETpae.
53 PaznoxxeHne mnpaBWIBHOW pallMOHAIBHOW JpoOM Ha NpocTeliine, HuX 2
MHTETPUPOBAHUE.
C5.4 Tpuronomerpruueckue  uHTErpanbl.  MHTErpamel  OT  mpocTeHImX )
) VPPAMOHATIBHBIX (QYHKITHH.
CamocrosiTeibHas padora 16
CP5.1 | [IpopaboTka yueOHOTO MaTepraia JEKIHi 1
CP5.2 | [loaroroBka K ceMHHapam 1
CP5.3 | IloaroroBka K KOHTPOJIbHOM padoTe 3
CP5.4 | [Ipyrue BuIbpl CaMOCTOSITENILHON pabOThI 11
6 «OmnpenejieHHbI HHTETPAI»
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Jleknuu 12
6.1 OrnpeiesIeHHbIN HHTErpall, €ro CBOMCTBA. 2
6.2 Teopema o cpenneM. CBOICTBO aiTUTUBHOCTH. 2
6.3 ®dopmyna Herorona-JleiOnuia. 2
6.4 3ameHa mepeMeHHOW W (GopMyla HMHTETPHPOBAHUS 1O YacTsAIM B )
ONPEICIICHHOM HHTErpaje.
6.5 Breruncnenue nnuHBL yrd, 3aJaHHOW SIBHO WM IApaMEeTPUYECKUMU ’
YPaBHEHHUSIMHU.
6.6 Breruncnenne 1uiomazeii KpUBOJMHEWHBIX Tpamenmuii W OO0BEMOB Tel ’
BpalllCHUS.
CemMuHapbl 12
C6.1 | OnpeneneHHbIN HHTETpaAJl, €T0 CBOMCTBA. [Ipumepsl. 2
C6.2 | Teopema o cpennem. CBOMCTBO agAuTUBHOCTH. [Iprumepsl. 2
C6.3 | ®opmyna Herorona-Jleitoauna. [Tpumepsr. 2
C6.4 3amMeHa T1epeMeHHOW u (opMmyna HMHTETPUPOBAHUS IO YacTsIM B ’
onpezneseHHoM uHrerpaie. [Ipumepsl.
C6.5 Bobluncnenue AnuHBL AyrH, 3aJaHHOM SIBHO WM IapaMeTPUYECKUMHU ’
YPaBHEHHUSIMH.
C6.6 Boluncnenne 1uiomanell KpUBOJMHEWHBIX Tpameuuid U O0ObEMOB Tel 2
BpalllCHNUS.
CamocrosiTejibHas padoTa 24
CP6.1 | [IpopaboTka yueOHOr0o MaTepuana JEeKIHi 1.5
CP6.2 | [loaroroBka k ceMMHapam 1.5
CP6.3 | Boimonnenue pacueTHO-rpaguieckoi paboThl 15
CP6.4 | [Ipyrue BUuIbl CaMOCTOSITENIBHON pabOThI 6
7 «Inppepennuaibnoe ncuncieHue GyHKUMA MHOTHX NePEMEHHBIX)
Jleknun 16
71 Ob6nacte omnpeneneHus QYHKIUM JABYX MEpeMEHHbIX. JIMHUM ypoBHS. )
) ITpumepsl
[Tpenen ¢pynkuuu 1Byx nepeMeHHbIX. HesaBucumocTs npejena ot crnocoda
7.2 (kpuBOif) mpubMKeHus K npenenbHoi Touke. [Tpumepsl. HenpepbiBHOCTH 2
(GYHKIMM IBYX TEPEMEHHBIX.
7.3 YacTHble IPOU3BOAHbIE, IPOU3BOIHAS CIOKHON (PYHKITUH. 2
74 Huddepenuman QyHKIUM ABYX TEPEMEHHBIX, JOCTATOYHBIE YCIOBHS )
' cymectBoBaHus aAuddepennnana.
7.5 ITpon3BoiHas 1O HANIPABIEHUIO, TPAAUEHT (PYHKIUH. 2
76 YactHple Mpou3BOJAHBIE (YHKIUHU, 3aJaHHOM HESBHO. YpaBHEHHE 2
] KacaTeJIbHON TIOCKOCTH K MMOBEPXHOCTH, 33/1aHHON SIBHO (HESIBHO).
®opmyna Teinopa ¢pyHKIUU OBYX nepeMeHHbIX. Bropoil auddepenumarn.
7.7 JlokanbpHBIN SKCTpeMyM (GYHKLIMU JBYX INepeMeHHbIX. HeoOxoaumeie u 2
JIOCTaTOYHBIE YCIIOBUSL.
7.8 YcnoBHbIM dkcTpemyM. DyHkuus Jlarpanxka. 2
CemuHapbl 16
7.1 Ob6nacte omnpeneneHus QYHKIUM ABYX MepeMeHHbIX. JIuHUM ypoBHS. ’
ITpumepsl.
[Ipenen ¢pynkuuu 1Byx nepeMeHHbIX. HezaBucuMOCTh npesaena oT crocoda
C7.2 | (xpuBoit) mpubIIKEHUs K npenensHoi Touke. [Ipumepsl. HenpepbIBHOCTS 2

(GYHKIIMM IBYX NTEPEMEHHBIX.
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C7.3 | YacTHbIe MPOU3BOIHBIC, IPOU3BOIHAS CIOKHOU (DYHKITHH. 2
C7.4 Huddepennman QyHKIUM JABYX MEPEMEHHBIX, JIOCTATOYHBIC YCIOBUS )
cyuiectBoBaHMs quddepenunana. Ilpumepsl.
C7.5 | IlpousBoaHas o HampaBJIEHUIO, rpagueHT GyHKuuu. [Ipumepsl. 2
C7.6 YacTHble NpPOU3BOAHBIE (YHKLMHM, 3aJaHHOM HESIBHO. YpaBHEHUE ’
KacaTeJIbHOU MJIOCKOCTH K TOBEPXHOCTH, 3aJJaHHOM SIBHO (HESIBHO).
®dopmyna Telnopa GyHKIMHM ABYX MepeMeHHBIX. Bropoit nuddepennmar.
C7.7 | JlokanpHBI SKCTpeMyM (YHKIHMH JBYX INepeMeHHBIX. HeoOxoaumeie u 2
JIOCTaTOYHBIE YCIOBHUSI.
C7.8 | Ycnoublii skcTpeMyM. Oynkius Jlarpanxa. 2
CamocrosiTeibHas padora 32
CP7.1 | IIpopaboTka yueOHOTO MaTepHaia JEKIHi 2
CP7.2 | [logroroBka Kk ceMHHapam 2
CP7.3 | [loagroToBka K KOHTPOJIBHOU paboTe 3
CP7.4 | BeimosmHeHue pacueTHO-rpaduiIecKoil paboThl 18
CP7.5 | Ipyrue BuIbl CaMOCTOSITEIBHON pabOThI 7
3 «YmncioBbie H QyHKIHOHATbHBIE PAABD»
Jlekuun 8
Cxomumocth uyucnoBoro psaa. Cymma uymcinoBoro psaa. CoiicTBa
8.1 YUCIIOBBIX psiioB. HeoOxomumele ycioBust cxogumoctu. IlomoxkurenbHbie 2
YHCIIOBBIE PsiJibl, IPU3HAKU CPAaBHEHMSI.
32 [Tpusnaku cxoaumoctu Komm u JlanamOepa, MHTErpanbHbId IpU3HAK >
CXOJIMMOCTH psJa.
3nakouepenyrommecss psaael.  [Ipusnak JleiiOawma. DyHKIIMOHAIBHBIC
8.3 [OCJIeIOBATEeNbHOCT U psinbl. PaBHOMEpHO cxopsmuecss psaabl, HX| 2
CBOMCTBA.
Crenennble psnbl. Teopema AOens. Paaumyc u 001acTb CXOJIUMOCTH
8.4 creneHHoro psna. JuddepeHnupoBanue U WHTETPUPOBAHUE CTETIEHHBIX 2
psnoB. Pasnoxxenue ¢pynkumii B pan Teinopa. Psnet @ypoe.
CemuHapsbl 8
Cxomumocth uyucioBoro psaa. Cymma umcioBoro psga. CoiicTBa
C8.1 | yncnoBbix psnoB. HeoOxomumble ycioBust cxonumocTH. [lonoxxutenbHble 2
YHCJIOBBIE Psi/ibl, IPU3HAKKU CPAaBHEHMUSI.
8.2 [Tpuznaku cxonumoctu Komm u JlanambGepa, UHTErpaibHbIM HpHU3HAK )
CXOJMMOCTH psijia.
3nakouepenyromuecss psaasl. Ilpusnak JleiOHuna. @OyHKIMOHANbHBIE
C8.3 | mocnenoBarenbHOCTH U psAnbl. PaBHOMepHO cxonsduiuecss psiabl, uX| 2
CBOMCTBA.
Crenennsie psapl. Teopema AOens. Paamyc u 005acTh CXOIMMOCTH
C8.4 | crenenHoro psanga. JuddepeHuupoBanue U HHTETPUPOBAHUE CTETIEHHBIX 2
psnoB. Pasnoxkenue ¢ynkmii B psan Telinopa. Paast @ypoe.
CamocrosiTeibHas padora 17
CP8.1 | [IpopaboTka yueOHOTO MaTepraia JEKIIHi 1
CP8.2 | IlogroroBka K cEeMUHapam 1
CP8.3 | IToaroroBka K KOHTPOJIbHOM padoTe 3
CP8.4 | [Ipyrue BuIbl CaMOCTOSITENILHON pabOThI 12
9 «O0bIKHOBeHHBIE M pepeHIHAIBHbIC YPABHEHHS N1EPBOI0 MOPAIKA)
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Jlexnun 12
OO6bikHOBeHHBIE AU depeHITnaTbHbIC YPaBHEHUS ITEPBOTO MOPSIIKA.
9.1 Yactuple pemieHus, oOliee pelieHue, OOLUN HMHTErpaj, HadalbHOe 2
ycnosue. Teopema Komm o cyniecTBOBaHUM M €AMHCTBEHHOCTH PELIEHUS.
9 JuddepeHnmanbaple ypaBHEHHS MEPBOTO TMOPAIKA C Pa3ACISIOIIUMUCS ’
MEePEMEHHBIMH.
9.3 OnHOpOHBIE YPABHEHUS TIEPBOTO MOPSIJIKA. 2
94 YpaBHeHUs1, CBOASIIMECS K OJTHOPOIHBIM. 2
9.5 | Jluneiinbple quddepeHnmaibable ypaBHEHHs IEPBOT0O MOPSIIKA. 2
9.6 YpaBHeHus B noyHbIX quddepennnanax. MaTerpupyoomumii MHOKUTENb. 2
Cemunapsbl 12
OO6bikHOBeHHbIE U dhepeHIanbHbIe YpaBHEHUS [IEPBOTO MOPSIKA.
C9.1 | Yacruele pemenus, oOuiee pelieHde, OOLIMM WMHTErpaj, HavalbHOE 2
ycnoBue. Teopema Komm o cynecTBOBaHUM UM €AMHCTBEHHOCTH PELIEHUS.
€92 Huddepenunansaple ypaBHEHUS TEPBOrO MOPSAIKA C pas3IesIOIIMMUCS ’
NIEPEMEHHBIMH.
C9.3 | OgHopoaHbIe YpaBHEHUS TIEPBOTO MOPSIJIKA. 2
C9.4 | YpaBHeHUs, CBOJSAIIUECS K OJJHOPOIHBIM. 2
C9.5 | Jluneiinsie nuddepeHnnanbHpie ypaBHEHHS IEPBOTO MOPSIIKA. 2
C9.6 | Ypasuenus B nonsbix quddepennnanax. MHTerpupyrommii MHOXXHUTEIb. 2
CamocrosiTejibHas padoTa 26
CP9.1 | [IpopaboTka yueGHOr0 MaTepuana JEKIHi 1.5
CP9.2 | [loaroroBka Kk ceMHHapam 1.5
CP9.3 | BeimonHeHnue pacueTHO-TpapuuecKoi paboThI 15
CP9.4 | [Ipyrue BBl CAaMOCTOSITEIBHON pabOThI 8
10 «O0bIKHOBeHHBIE MM (P PepeHnnaIbHbIC YDABHEHUSI BTOPOI0 MOPSIKA»
Jleknun 16
OObIkHOBEHHbIE U depeHIalbHbIle  YpaBHEHHs] BTOpPOro  IMOpsaKa.
10.1 | Teopema Kommu o cymiecTBOBaHMM M €IMHCTBEHHOCTH pemeHus. OOriee 2
pelieHue.
10.2 | [lonmxenue nopsaka M QpepeHnanbHOro ypaBHEHUsI. 2
OpnHoponHble NuHEHHbIe aAuddepeHnnanbHble YpaBHEHUs MOpPAIKA N, UX
10.3 | cBoiicTBa. JIluHeliHO He3aBUCHUMBbIE (DYHKLIMH, ONpeAenuTenb BpoHckoro. 2
Ob1ee perieHmue.
OpnHopoHble IMHENHbIEe Tud(epeHabHbIe YpaBHEHUS BTOPOTO MOPsIIKa
104 | € MOCTOSAHHBIMU KodpduureHTaMu. XapaKTepUCTUUYECKOE YypaBHEHHE. )
[Tonsitue xommuexkcHoro uwucia. Ciydaw pas3Iu4HbIX KOpPHEH, KpaTHbIX
KOpHEH, KOMIUJIEKCHBIX KOPHEH.
OpHoponHble nuHEHHBbIE AuddepeHlnaTbHble YpaBHEHUS MOpsiAKa n C
10.5 | noctossHHBIMU  KO3(uumeHTamMu.  XapaKTEepUCTHUECKOE  YpaBHEHHE. 2
JIluHeiHO He3aBHCHMBIE pellleHus, 00IIee peleHue.
10.6 Heomnoponusle nuHeiHble auddepeHnuanbuple  ypaBHeHus. OoOiiee ’
pemienue. [IpuHiun cyneprno3unuu.
Heonnoponusle nuHelHble audQepeHranbHble  YpaBHEHHS BTOPOTO
10.7 | mopsinka ¢ TOCTOSIHHBIMH Ko3(@HIMEeHTaMH U ¢ TMpaBoil YacTbiO 2
Pa(x)exp(0x).
Heonnoponusle nuHeliHble nud@epeHuanbable  ypaBHEHHs BTOPOTO
10.8 | mopsiika ¢ TOCTOSHHBIMH KOX(QQHUIMEHTAaMH M C TpaBOil 4YacThiO 2

(Pa(x)cosPx + Qm(x)sinPx)exp (0x).
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CeMuHapsbl 16
OObikHOBEeHHBIE  AM(QepeHnnanbHble  YpaBHEHHs BTOPOTO  IMOPsIKA.

C10.1 | Teopema Komm o CyIiecTBOBaHMM W €IWHCTBEHHOCTH pemieHus. OOriee 2
pemenue. [Ipumepsl.

C10.2 | INonmxkenue nopsaka quddepeHnraibHoro ypapaeHnus. [Ipumepsl. 2
OpHoponnble NTuHEHHbIe auddepeHnnanbHble YpaBHEHUS MOPSAIKA N, UX

C10.3 | croiicTBa. JluHelHO He3aBUCUMBIC (YHKIIMH, OINPEIACIUTENb BpOHCKOTO. 2
O61uee pemienue. [Ipumepsl.

OpnnHopoaubie TuHelHbIe TuddepeHIaibHble ypaBHEHUS BTOPOTO MOPSIIKa

C10.4 | € MOCTOSHHBIMK KodpduurenTamu. XapaKTepUCTUYECKOE YpaBHEHHE. ’

' [Toustne komriiekcHoro uwucia. Ciydaum pa3iM4yHbIX KOPHEH, KpaTHBIX
KOpHEH, KOMIUIEKCHBIX KOPHEH.
Opnoponubie nuHEiHbIe AuddepeHInanbHble YpaBHEHUS MOpsAKa N C

C10.5 | mocrostHHBIMH KO3 (UIIMEeHTaMH.  XapaKTepUCTUYECKOE  ypaBHEHHE. 2
JluHeiHO He3aBUCHMBIE pellleHus, 00IIee pelieHue.

C10.6 Heonnoponnsie nuHeitble nuddepennmansupie  ypaBHeHus. OOmiee ’
pemienue. [IpuHnun cyneprno3unuu.

C10.7 Heonnopoansie nuddepeHnnanbuple  ypaBHEHUS BTOPOrO MOPAIKA C ’
MOCTOSTHHBIMH KOA((OUIIMEHTAMH B ¢ TPaBOK 9acThio Pu(x)exp(ox).
Heonnopoansie nuHelinbie nuddepeHnanbHble  YpaBHEHHs BTOPOTO

C10.8 | mopsiaka ¢ TOCTOSHHBIMH Ko3((duumeHTaMun © ¢ TpaBOi  YaCTHIO 2
(Pn(x)cosPx + Qm(x)sinPx)exp (0x).

CamocrosiTejibHas padoTa 35

CP10.1 | ITpopaboTka yuyebHOro MaTepurana JeKIun 2
CP10.2 | [TonroroBka Kk ceMUHapam 2
CP10.3 | ITonroroBka K KOHTPOJIBHOW paboTe 3
CP10.4 | BemmosHeHHe pacueTHO-TpapuIecKoil paboThI 18
CP10.5 | Ipyrue BuIbI CaMOCTOATEIbHON pabOThI 10
11 DK3aMeH 30
CP11.1 | ITonroroBka K 9K3aMeHY 30
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S. YYEBHO-METOJUYECKOE OBECIIEYEHUE CAMOCTOSTEJIBHOM
PABOTBI CTYJEHTOB

CamocTtosTenbpHas pa60Ta CTYACHTOB IO AUCHHUILIMHEC obecreunBaeTCs CJICAYIONMMHA y‘I€6HO-
MCTOAUYCCKUMHU MaTC€pUajlaMu:

l.
2.

5.

PabGouas nporpamMma IUCHUIUIMHBI.

VYyeOHas nuTeparypa W JONOJTHUTENIbHBIE MaTtepuaibl [Pa3nen 7 Pabodeit mporpammsr
JTACITUILINHBI |.

[lepeuenr pecypcoB HHGPOPMAIMOHHO-TEIEKOMMYHUKAIMOHHOW cetu «MHTepHeT»
[Pazmen 8 PabGoueit mporpaMMbl TUCIIUATIIIUHBI .

Metoauueckue ykazaHus A OOy4yarolUUXcs MO OCBOCHHUIO IUCHUIUIMHBI [Pasmen 9
Paboueii mporpaMMbl JIHUCHUIUIMHBI|, OOECIIEUUBAIONINE CAMOCTOSTEIBHYIO padoTy
CTyJIEHTa MpU IMOATOTOBKE K YYEOHBIM 3aHSTHUSIM, BBIIOJHEHUU IOMANIHUX paboT,
MOATOTOBKE K KOHTPOJIbHBIM MEPOIIPUITHSIM U aTTECTAIUSM.

KommuiekT uHauBUyanbHbIX 3a1aHUN.

CTyneHTsl MOJy4YaloT JOCTYN K YKa3aHHBIM MaTepHallaM HauduHasg C TEPBOTO 3aHIATHS TI0
JIUCILIUILINHE.
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6. ®OHJI OLEHOYHBLIX CPEJICTB JUIsI TPOBEJIEHHMSI TEKYIIEIO
KOHTPOJISI U NPOMEKYTOYHON ATTECTALIMM CTYJIEHTOB IO
JUCHUIJINHE

®onnx  omneHouHbix cpenctB (POC) nmnsg TpoBeIeHHs] TEKYHIEro KOHTPOJsS |
IPOMEXYTOYHOW aTTECTAllMM OOYYalOMIMXCS 10 JAUCHUIUIMHE Oa3upyercs Ha IepedHe
KOMIIETEHIIMI ¢ yKa3aHHEM 3TanoB UX (OPMUPOBaHUS B MPOIECCe OCBOCHUS 00pa3oBaTeNIbHOMN
nporpammel  (pazgen 1). @OC obecrieunBaeT OOBEKTHBHBIA KOHTPOJIb JOCTHIKCHHS BCEX
pe3yJbTaTOB 00YUYECHMs], 3aINIAHUPOBAHHBIX I JUCIUILTUHBL.

®OC BKIIOYAET B ceO:

— TIepeyeHb KOMIETEHLMH C yKa3aHHEM JTarnoB HUX (OPMUPOBAHHSA B IPOLIECCE OCBOCHUS
00pa30BaTeNbHOM IPOrpaMMbl;

— OIMCaHUe MOoKa3arejaed U KPUTEPHUEB OLECHMBAHMS KOMIIETCHLIMM Ha Pa3jMYHBIX 3Talax HUX
dbopMupOBaHUs, ONMCAHUE IIKAJl OLICHUBAHMUS,

— THUIOBbIE KOHTPOJIbHBIE 3aJaHMSI WIM WHBIE MaTepuaibl, HEOOXOAUMBIE /Ul OLICHKH 3HAHWM,
YMEHM, BIaJIcHUI U (WIK) ONbITa AESITEIbHOCTH, XapaKTEpU3YIOIIHE 3Tallbl (POPMUPOBAHUS
KOMIIETEHIINI B MPOLIECCE OCBOCHHS 00pa30BaTeIbHON MPOrPaMMBI;

— METOJUYECKHE MaTepuaibl, ONpPEICNSIONINE MPOLEAYypbl OLIEHUBAHUS 3HAHUN, YMEHM,
BIAJCHUA W (WJIHM) OMbITa MAEATENbHOCTH, XapaKTePH3YIOUIMX ATarbl (HOPMUPOBAHHS
KOMIIETCHIINH.

KoHTpoib ocBO€HUS AUCUMIUIMHBI MPOU3BOAUTCSA B cOOTBeTCTBUM C [lojokeHuem o
TEKYIIeM KOHTPOJIE YCIEBAEMOCTH U IIPOMEXYTOUHOM arrectauuu ctyaeHToB MI'TY um. H.O.
baymana.

OOC siBRsieTCs MPUIIOKEHUEM K IaHHOM pabodeil mporpaMme JUCIUILIAHBL.
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7. NEPEYEHb YYEBHOW JMTEPATYPbI W JOINOJHUTEJIBHBIX
MATEPHUAJIOB, HEOBXO/JUMBbIX JJI51 OCBOEHUA JTUCIUIIJIMHbI

JlutepaTypa 1o IUCUHUILIMHE

1. Byrpos, f. C. Coopuuk 3anau no Beicuieid marematuke : yueOHuk / 5. C. Byrpos, C. M.
Huxonbckuii. — 4-e u3n. — Mocksa : DUSMATIINUT, 2001. — 304 ¢. — ISBN 5-9221-0177-3.
— Texkcr : oanektponnbld // Jlanb : 3nexkTpoHHO-OMONmoTeyHass cuctema. — URL:
https://e.lanbook.com/book/2124. — Pexxum noctyna Jijisi aBTOpU3. MOJIb30BaTENECH.

2. byrpos, . C. Beicmias marematuka B 3 1. T. 1. JIuddepennuansioe U HHTErpaIbHOES
ucuucienre B 2 kH. Knura 2 : yuebnuk miusa By3oB/ . C. byrpos, C. M. Hukonbsckuii. — 7-¢
u3M., crep. — Mocksa : M3agarensctBo FOpaiit, 2020. — 246 ¢. — (Bricmiee obpa3oBaHue). —
ISBN 978-5-534-02150-9. — Texkcr : snexrponnslii / O6pazoBatenbHas miaardopma HOpaiit
[caiiT]. — URL: https://urait.ru/bcode/452427 — Pexum 1ocTyna ajs aBTOPU3. II0JIb30BaTENEH.
3. byrpos, . C. Beicuias matematuka B 3 T. Tom 3. B 2 ku. Knura 1. /luddepennmanbupie
ypaBHeHUsl. KpaTHble nHTerpasnsl : yueOnuk juid By3os / 5. C. byrpos, C. M. Hukonbckuii. — 7-
e u3ll., crep. — Mocksa : M3garensctBo FOpaiit, 2020. — 288 c. — (Briciiee obpazoBanue). —
ISBN 978-5-9916-8643-3. — Texkcr : snexTpoHHblil // ObpazoBarenbHas miuatdopma HOpait
[caiiT]. — URL: https://urait.ru/bcode/452424 — Pexum 1ocTyna ajs aBTOpU3. OJIb30BaTENEH.
4. bepwman, I'. H. COopHHK 337124 110 Kypcy MaTeMaTH4YEeCKOTO aHajm3a : yuaeOHoe mocooue / I'.
H. bepman. — 9-e usn., crep. — Cankr-IlerepOypr : Jlans, 2020. — 492 c. — ISBN 978-5-
8114-4862-3. — TekcT : anmeKkTpoHHbIH // JlaHb : 351eKTpOHHO-O0MOMMoTeuHast cuctema. — URL:
https://e.lanbook.com/book/126705. — Pexxum nocTymna st aBTOpU3. MOJIb30BATEIIEH.

5. Kunerenuk, [I. B. COopHuk 3a7a4 mo aHAIUTUYECKOW TeOMETpuUH : ydeOHOe mocoOue s
By30B / JI. B. Knerenuk ; Ilog penakuumeit H. B. EbumoBa. — 17-e uszn., crep. — CaHKT-
[TerepOypr : Jlanp, 2022. — 224 c. — ISBN 978-5-8114-1051-4. — TekcT : 31€KTpOHHBIH //
Jlanp : snekTpoHHO-OMONMOTeuHas cuctema. — URL: https://e.lanbook.com/book/187823. —
Pexxum noctyna asis aBTOpuU3. MOJIb30BATEIEH.

6. beknemumes, /[. B. Kypc ananutndeckoil reoMeTpuu U JTUHEWHOMN anreOpsl : yueOHUK AT
By30B / JI. B. beknemumen. — 18-e u3n., nepepad. — Canxkr-IlerepOypr : Jlans, 2021. — 448 c.

— ISBN 978-5-8114-4916-3. — TekcT : »nexkTpoHHbIH // JIaHb : 3J€KTPOHHO-OMOIMOTEUHAs
cucreMa. — URL: https://e.lanbook.com/book/152643. — Pexum pgoctyna [jsi aBTOpH3.
MMOJIb30BaTEIICH.

7. Kynpssues, JI. 1. Kpatkuit kypc marematudeckoro ananmsa : yueOunuk / JI. 1. KynpsiBues.
— 4-e u3g., nepepadb. — Mocksa : DUSMATIIUT, [6. r.]. — Tom 1 : Juddepennmansuoe u
UHTETpajbHOE MCUUCIeHUs QYyHKUMN oaHOM mepemeHHOU. Psnpl — 2015. — 444 c¢. — ISBN
978-5-9221-1585-8. — TekcT : aneKTpoHHBbIH // JIaHb : 3IeKTpOHHO-OMOINOTEeYHAs cUcTeMa. —
URL: https://e.lanbook.com/book/71994. — Pexxum nocTyna Jijisi aBTOPU3. MOJIb30BATENEH.

8. Hemupnosuy, b. I1. COopHUK 3a/1a4 U yIIpaKHEHUH IO MaTEMaTHYECKOMY aHaJU3y : yueOHoe
noco6ue ans By3oB / b. I1. Jlemunosuu. — 23-e uzn., crep. — Cankr-IlerepOypr : Jlans, 2021.
— 624 c¢. — ISBN 978-5-8114-6940-6. — Tekct : 31eKTpoHHBIA // JlaHb : AJIEKTPOHHO-
6ubnuoreuynas cucrema. — URL: https://e.lanbook.com/book/153688. — Pexum noctyna amns
aBTOPH3. NIOJIb30BATEIICH.

9. BmacoBa E. A. Psanpr : yueOnuk nns BTy30B / BmacoBa E. A. ; pen. 3apyoun B. C.,
Kpumenko A. II. - 3-e u3n., ucnp. - M. : U3n-so MI'TY um. H. 3. baymana, 2006. - 611 c. -
ISBN 5-7038-2884-8. - Tekct : anekrponHsit // - U3narensctBo MI'TY um. H.D. baymana:
3JeKTpOHHO-OMOmMoTeyHast cuctema. - URL: https://bmstu.press/catalog/item/3926. — Pexum
JOCTYTIA JIUTsl aBTOPHU3. TIOJIH30BATEIICH.

HOHOJ’IHI/ITGHBHBIG MaTcCpuraibl

10. TTonmemyk Onbra MutpodanoBHa OCHOBHBIE MOHATUSI Teopuu BeposiTHocTed / [lonmemyk
Omnbra MurpoganosHa. - M. : M3a-Bo MI'TY um. H. 3. baymana, 2020. - [44] c. - ISBN 978-5-
7038-5436-5. Tekct : anexktponHnsblil / Ctpanuna kadenpst K6 MO MI'TY um. H.O. baymana :
[caiiT]. — URL: https://mf.bmstu.ru/info/faculty/kf/caf/k6/learn/. - Pexxum goctymna cBOOOTHBIH.
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8. IHEPEYEHb PECYPCOB CETH HWHTEPHET, PEKOMEHIYEMBIX
IS CAMOCTOSATEJBHOU PABOTBI ITPUM OCBOEHUH JUCIIUITJIMHDbI

1. Caiit kadenps! «Briciiast MaTemaTtuka U Gusuka»: https://mf.bmstu.ru/info/faculty/kf/caf/k6/
2. Poccuiickas rocygapcTBeHHas 6ubimoTeka. http:// www.rsl.ru.

3. l'ocynapcrBeHHast myOauuHas Hay4YHO-TeXHUYEcKas Onbnmoreka Poccun.
http://www.gpntb.ru.

4. bubmuoreka MI'TY um. H.D. baymana. http://library.bmstu.ru.

5. Hayuno-texundeckas 6uonuoreka KO MI'TY um. H.O. baymana. http://library.bmstu-
kaluga.ru.

6. Hayunas snektponnas 6uonmoreka http://eLIBRARY.RU.

7. DneKTpoHHO-O0uOIMoTEeUHas cucteMa u3aarenberna «Jlanpy http://e.lanbook.com.

8. DnekTpoHHO-0MOIMOTEeYHAsl cucTeMa «Y HUBEPCUTETCKasi OMOIMOTeKa OHJIaH»
http://biblioclub.ru.

9. DnekTpoHHO-O0ubIMOTEeUHas cuctema «[PRbooksy http://www.iprbookshop.ru.

10. DnexTponHo-6ubaMoTeuHas cuctema (OBC) «¥Opaiit» https://biblio-online.ru.

11. Lentpanbnas 6ubnuoreka oopazoBaTenbHbIX pecypcoB MunoOpHayku PO. www.edulib.ru.
12. Enunas xosekuus QU poBbIX 00pa3oBaTesIbHBIX pecypcoB http://school-collection.edu.ru.
13. denepanbHblii HEHTP HHOPMALIMOHHO-00pa3oBaTeNbHbBIX pecypcoB. http:/fcior.edu.ru.
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9.  METOJWYECKHUE YKA3AHWS JUIA CTYJEHTOB 110 OCBOEHHMIO
JTACIATITAHBI

[Mpuctynass k pabore, KaXIbli CTYIEHT JOJDKEH TMPHUHUMATh BO BHHUMAaHHE
HIDKECIIEYIOLINE MTOJIOKEHMSL.

JlucummiuHa 1ocTpoeHa 1Mo MOJAYJIbHOMY NPUHLUITY, KaXAbIH MOIYNb IMPEACTABISAET
co0oli JIorn4yecky 3aBeplleHHbIN pa3zen Kypca. B mepBom cemectpe yeTbipe MOAYIs (BKIOYas
sKk3aMmeH). Bo BTopoM cemectpe Tpu Moayind. B Tpetbem cemecTpe ueTelpe MOAyisl (BKIrOYast
9K3aMEH).

Ha mepBoM 3aHsATHHM CTyIEHT MNoJy4daeT MH(OPMAIMIO IS JOCTyNa K KOMIUIEKCY
y4eOHO-METOJUYECKUX MAaTEPUAJIOB 110 TUCLHUILIINHE.

JlekiiMOHHBbIE 3aHATHS MOCBSIIECHB PACCMOTPEHHUIO KIFOUYEBBIX, 0A30BbIX MOJI0KECHUI
Kypca 1 pa3bsACHEHHIO YY€OHbIX 3aJaHUH, BBIHOCUMBIX Ha CAMOCTOSITENIbHYIO IIPOPAOOTKY.

CemuHapckue 3aHATHSI TPOBOJATCS JJIs 3aKpEIUICHUS YCBOCHHOW HH(OpMaIum,
IpUOOpETEHUs] HAaBBIKOB €€ IPUMEHEHMs AJs pelleHMs] MPAKTUYEeCKUX 3ajJad B MpeIMEeTHOH
00J1aCTH JUCIUIUINHBI.

[IpakTryeckast MOATOTOBKA MPHU PEANTU3ANNN YIEOHOW TUCIUIUIMHBI OPTaHU3YeTCs IyTeM
NPOBEICHUSI TPAKTUYCCKUAX 3aHATUH, WHIUBUAYATbHBIX H(WIM) TPYNIOBBIX KOHCYIJIbTAIIHH,
IpeyCMaTpUBAIOIINX y4yacTHE OOYYaroLIMXCs B BBINOJIHEHUM OTIEIBHBIX 3JIEMEHTOB paloT,
CBSI3aHHBIX ¢ OyayIel npodeccuoHaNbHOM AesTEIbHOCTbIO.

[IpakTyeckass MOATOTOBKA MOXET BKIIOYATh B ceOsl OT/ENbHbIE 3aHATUS JEKIIMOHHOIO
TUIIA, KOTOpbIE IPEAyCMaTpPUBAIOT IMepefady ydeOHOH uHpopMauuu o0ydarolumcs,
HEOOXOAUMOW  JuId  MOCIENYIOIIEro  BBINOJHEHHs  paboT, CBA3aHHBIX C  Oyayeil
npodeCcCHOHATIBHOMN 1€ TeTbHOCTBIO.

CamocrosiTesibHasE padoTa CTYACHTOB BKJIIOYAET CIEAYIOIIME BHUJABI: B IIEPBOM
ceMecTpe MpopaboTka yueOHOro mMaTepuaia JIEKIUH, MOAr0OTOBKAa K CEMUHAapaM, MOArOTOBKA K
9K3aMeHY, OJrOTOBKA K KOHTPOJIbHOM paboTe, BHIMOJIHEHUE pacueTHO-TpapruecKoi paboTsl BO
BTOPOM cCeMecTpe MpopaboTka ydeOHOro Marepuana JIeKUHH, MOArOTOBKa K CEMHMHapaM,
MOJIMOTOBKAa K KOHTPOJBHOW paboTe BBINOJIHEHUE pacdeTHO-Tpapuueckoidl paboThl, B TPEThEM
ceMecTpe MpopaboTka yueOHOro marepuaia JIEKIUH, MOAr0TOBKAa K cEMUHapaM, MOJArOTOBKa K
9K3aMeHy, MOATOTOBKA K KOHTPOJIBHOW paboTe, BHIMIOJIHEHHE pacdeTHO-rpaduyeckor paboThI.
Pe3ynbpTaThl Bcex BUAOB pabOThl CTYIEHTOB (POPMHUPYIOTCS B BHJAE UX JIMYHOTO pEHTHHTA,
KOTOpBIM ~ Y4YMTHIBA€TCS Ha MNpOMEeXyTouHoM arrecranuu. CamocrosiTenbHass pabora
npeycMaTpuBaeT HE TOJNBKO MNPOpabOTKYy MaTepuasioB JIEKIMOHHOTO Kypca, HO M HX
pacliupeHre B pe3yJbTaTe I[IOMCKa, aHalnu3a, CTPYKTYpUPOBAaHUS U MPEICTABICHUS B
KOMITAKTHOM BHJI€ COBPEMEHHON MH(OPMAIUK U3 BCEX BO3MOYKHBIX HCTOYHHUKOB.

Texymmii KOHTPOJIb TPOBOAMTCS B TEUYEHHE KaXJAOr0 MOAYJsS, €ro HTOTOBbIE
pe3yabTaThl CKIIA/IBIBAIOTCS U3 OLIEHOK I10 CJIETYIOIIUM BHJIaM KOHTPOJIbHBIX MEPOIPUSTHI:

- KonrponsHas pabora
- PacueTHo-rpaduueckas pabota

OcBoeHME AMCUMIIMHBI M €€ YCIHEIIHOE 3aBEepIIEHHE Ha CTaJuu MPOMEXYTOUHOU
aTTeCTallud BO3MOXHO TOJIBKO TPHU PEryJsipHO paboTe BO BpeMsl ceMecTpa M IUIaHOMEPHOM
MPOXOXKACHUN TEKyIIero KoHTposiss. HabpaTe peTHHT 1O BCeM MOAYISIM B KaXKIOM CEMECTpE,
OpONTH MO KaXIOMY MOJYJII IUIAHOBBIE KOHTPOJIbHBIE MEpPONPUSATHS B  TEUYEHHUE
HK3aMEHAIIMOHHOW CECCHHM HEBO3MOXKHO.

Jlnst 3aBepiieHust pabOThl B CEMECTPE CTYACHT JOJDKEH BBINMOJIHUTH BCE KOHTPOJIbHBIE
MEPOTIPUSITHSL.

IIpoMe:kyTouHasi aTTecTalusl MO pe3yiabTaTaM IEPBOrO ceMecTpa MO JAUCHUILINHE
MPOXOJUT B (pOopMe HK3aMEHA, KOHTPOJIUPYIOLIETO OCBOCHUE KIIIOUEBBIX, 0a30BBIX MOJOKEHUN
JUCLUIUIMHBIL, COCTaBJSIOIIMX OCHOBY OCTAaTOYHBIX 3HaHMKH 1o Hel. [Ipomexyrounas
aTTecTalus M0 pe3yjibTaTaM BTOPOrO ceMecTpa MpoxoauT B (opme 3adera. [Ipomexyrounas
aTTecTalMs IO pe3yjabTaraM TpPeThero cemMecTpa MpOXoJuT B  (opme sK3ameHa,
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KOHTPOJIMPYIOIIETO OCBOEHHUE KIIFOUYEBBIX, 0A30BBIX MOJIOKEHUH TUCIUIUIMHBI, COCTAaBIISIONINX
OCHOBY OCTaTOYHBIX 3HAHUM MO HEM.

MeToauKa OLEHKH 110 PEHTHHIY

CTyneHT, BBIIOJIHUBIINN BCE IPEYCMOTPEHHbBIE YIEOHBIM TUIAHOM 33JaHUS U CIABIIMMA
BCE KOHTPOJIbHBIE MEPOIPUATHUSA, MOIYYaeT UTOTOBYIO OLEHKY II0 JUCLHUIIIMHE 3a CEMECTP B
COOTBETCTBUU CO IIKAJION:

PeliTunr OueHka Ha IK3aMeHe OueHka Ha 3a4yeTe
85 —100 OTJINYHO 3auTeHo
71 -84 XOpOIIO 3auTeHo
60 — 70 YAOBJIETBOPUTEIHLHO 3a4yTeHo
0-59 HEYJI0BJIETBOPUTEIIHHO He 3auteno

OueHuBaHuEe JUCUUIUIMHBI BENETCS B COOTBETCTBUU C llojokeHweM o TeKyliem
KOHTPOJIE YCIIEBAEMOCTH U MPOMEKYTOUHOM aTTecTtauuu ctynentoB MI'TY um. H.O. baymana.
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10. IIEPEYEHD NHOOPMALIMOHHBIX TEXHOJIOT U,
HUCIIOJIB3YEMBIX IIPU MU3YYEHUU JUCHUIIJIMHBI, BKJIIOYASA
INEPEYEHb INPOI'PAMMHOI'O OBECIIEYEHUS, TH®OPMALIMOHHbIX
CITPABOYHbIX CUCTEM U ITPOPECCHUOHAJIBHBIX BA3 TAHHbIX

NudopMmannoHHble TEXHOJIOTUM:

— OnektpoHHas wuH(pOpManMoHHO-0Opa3zoBatenbHas cpega MITY  um. H.D. baymana
o0ecrieynBaeT JOCTYN K Y4eOHBIM IUIaHaM, pabOYMM MporpaMMaM TUCHUIUIMH (MOJIyJei),
nporpaMMaM MpPaKTHUK, IEKTPOHHBIM y4EOHBIM H3IAHUSIM U DJIEKTPOHHBIM 00pa30BaTEIbHBIM
pecypcam, yKa3aHHBIM B paOOuyuX Mporpammax TUCHMIUIMH (MOJIYJei), mporpaMmax MpaKTHUK,
dbopMupoBaHUE JIEKTPOHHOTO MOPTHOINO 00yUarOIIEerocs, B TOM YHCIE COXpaHEHHE ero paboT
U OLEHOK 3a 3Tu paboTsl. IlpegycmMoTpeHa BO3MOXHOCTh CHHXPOHHOTO M ACHHXPOHHOTO
B3aMMOJICHCTBHS CTYJIEHTOB W MpENoJaBaTelieil IMOCPEACTBOM TEXHOJOTUH U CIYyXO 10
NEPEChUIKE U TOJIYYECHHUIO JICKTPOHHBIX COOOIIEHUH MEXIY IOJIb30BaTeNsIMH KOMITBIOTEPHOU
cetu NHTEpHET.

- e-mail mpemnoaBaTelis Ui ONepaTUBHOM cBs3u: nshipov@mgul.ac.ru

IIporpammHoe obecrieueHmne:

— Microsoft Office
— PowerPoint
— Windows

NudopMmanmoHHbIie CIPABOYHBIEC CHCTEMBbI:

- OO6mepoccuiickuii MaTeMaTHdecKuid moprai http://www.mathnet.ru/

- OO6pa3zoBaTenbHBIM MaTEMaTHYECKUH calT: http://www.exponenta.ru/

— baza 3HaHmii ¥ HaOOp BBHIYMCIUTENBHBIX AITOPUTMOB, BOIPOCHO-OTBETHASI CHUCTEMA:
https://www.wolframalpha.com/

IIpodeccnonanbubie 0a3bI JAHHBIX:

— Hayunas 6ubnuoTexa ecTeCTBeHHO-HAYUHBIX U3JaHu: WwWw.scask.ru
- Hayunas 6u0nmnorexa n30paHHbIX €CTECTBEHHO-HAYYHBIX U3aaHuil: https://elementy.ru/
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11. OHHUCAHHE MATEPHAJIBHO-TEXHUYECKOM BA3bl,
HEOBXOJIMMOMU JJIAA U3YYEHUA JTUCHHUITJINHBI

Hepequb MaTCpruaIbHO-TEXHUYECKOI'O obecrnieueHus AU CIHHUITIMHBI

Ne,

. Bun 3ansaruit Buja u HammMeHoOBaHue 000pYy10BaHUSA

1 | Jeknuu CHelHaIbHO 000pyIOBaHHbBIE ayJIUTOPUN c
MYJIbETUMETHHHBIMU CpeICTBaMH, cpeacTBaMu
3BYKOBOCIIPOM3BEICHUSI M HMEIONIMMU BBIXOJ B CETh
WuTepHeT; TOMEMIEHUST IS TPOBEICHUS ayIUTOPHBIX
3aHATUH, 000PYJAOBaHHBIC y4eOHOW MeOeNbl0; ayauTOpHH,
OCHAII[EHHBIC KOMITBIOTEpaMH C JOCTYIOM K 0a3am JaHHBIX
U cetu VIHTEepHET; CTyIMU; KOMITBIOTEPHBIC KIIACCHI.

2 | Cemunapsbl CIIELIMAIBHO 00opyTOBaHHBIC ayIUTOPUH c
MYyJIbTUMEAUHHBIMU CpeacTBaMu, CpeacTBaMH
3BYKOBOCIIPOU3BEIICHUS W UMECIONIMMH BBIXOJl B CETh
WuTepHeT; mnoMelleHusl Uid TPOBEICHUS ayIUTOPHBIX
3aHATUH, 000PYJOBaHHBIE yueOHOW MeOelblo; ayauTOpHUH,
OCHAII[EHHbIE KOMITBIOTEpaMH C JOCTYIIOM K 0a3aM JTaHHBIX
u cetr IHTEpHET; CTyIMU; KOMIIBIOTEPHBIE KIIACCHI.

3 | CamocrosiTensHas paboTa | OmbianoTeka, mMMeromas pabodyne MecTa Ui CTYICHTOB;
BBICTaBOYHBIC 3aJIbI; ayauTopuu, OCHalI€HHbIC
KOMITBIOTEpaMH  C  JOCTYHmoM K cetu VHTepHer.
CounoxynsTypHOE MIPOCTPAHCTBO YHHUBEPCHTETA
TI03BOJISIET CTYIEHTY Ka4eCTBEHHO BBITIOJIHSTh
CaMOCTOSITENIbHYIO padoTy.
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YTBepxx/eHa Ha 3acejaHUU Kadenpbl K6
«BbIciIasi MaTemMaTrKa U hU3MKa»

ITpotokos Ne 8 ot 19.04.2022 1.

JINCT BHECEHUSA U3MEHEHUI

1). IL.7. IEPEYEHh OCHOBHO¥ U JJOTIO/THUTE/ILHOM YYEBHOI JINTEPATYPBI,
HEOBXOJIMO¥1 I/I1 OCBOEHISA JUCIAIIIAHBI, YATATD B CJIEJ[YFOIIEN
PEJAKITUM:

7. IlepeyeHnb yueOHO# JIUTEPATyPhI U AONO/THUTE/ILHBIX MaTePHAJIOB, HE00X0JUMBIX /I/Isl 0CBOEHHUSA
JUCIHUIUTHHBI

JIuTeparypa 110 AUCLUIVIVHE:
1. BnacoBa E. A. Pspl : yuebHuK /st BTy30B / BnacoBa E. A. ; pea. 3apybun B. C., Kpuirienko A.
I1. - 3-e u3g., ucrp. - M. : 3g-Bo MI'TY um. H. 3. baymana, 2006. - 611 c. : un. - (MaTemartvka B
TeXHUUeCKOM yHUBepcuTeTe. Komriiekc yueOHUKOB 13 21 BBIMycKa ; BbIM. 9). - bubsmumorp.: c. 600-602. -
ISBN 5-7038-2884-8. - ISBN 5-7038-2484-2.
2. BBICHIAAA MATEMATUKA B 3 T. T.1. AN®DPEPEHIIMAJIBHOE N UHTEI'PAJIBHOE
VCUYUCJIEHUE B 2 KH. KHUTA 2 7-e u3ga. Yuebnuk g5 By3oB / Byrpoe 1. C. , Hukonbckuii C. M. -
2020. - URL: https://urait.ru/book/9B5D3038-649D-405F-946B-30A05521C2BB.
3. BBICIIIAA MATEMATUKA B 3 T. TOM 3. B 2 KH. KHUTA 1. JVUODEPEHIINAJIBHBIE
YPABHEHUSA. KPATHBIE MHTET PAJIBI 7-e u3a. Yuebuuk st By30B / Byrpos f. C. , Hukonbsckuii C.
M. - 2020. - URL: https://urait.ru/book/521BDEDC-1AAD-4BFF-A063-6E6C07192284.
4. bepman, I'. H. CO60pHUK 3a/1a4 110 KypCy MaTeMaTH4yecKoro aHaiu3a : yuebHoe nocobue / I. H. bepmaH.
— 9-e u3x., crep. — Cankr-ITetepOypr : Jlanb, 2020. — 492 c. — ISBN 978-5-8114-4862-3. —
TekcT : 31eKTpoHHbIH // JlaHb : 3/1eKTpOHHO-0MbmoTeuHasi cucrema. — URL: https://e.lanbook.com/
book/126705
5. Knerenuk, [1. B. COOpPHUK 3a/jau 10 aHaIMTHYeCKOM reoMeTpuH : yuebHoe rocobue zisi By30B / 1.
B. Knerenuk ; [Tox pemakuueii H. B. EdumoBa. — 17-e u3g., crep. — Cankr-IletepOypr : Jlans, 2022.
— 224 ¢. — ISBN 978-5-8114-1051-4. — TeKcT : 3/1eKTPOHHBIH // JIaHb : 37IeKTPOHHO-0MO/IMOTeUHast
cuctema. — URL: https://e.lanbook.com/book/187823
6. beknemuines, /1. B. Kypc aHanuTHyeckoi reoMeTpUM 1 JIMHEMHOM anreOpsl : yueOHUK /17151 By30B /
NI. B. beknemuiiieB. — 18-e u3g., nepepab. — Cankrt-IletepOypr : Jlanb, 2021. — 448 c. — ISBN
978-5-8114-4916-3. — TeKcT : 3/1eKTPOHHBIH // JIaHb : 371eKTPOHHO-0MbMoTeuHast cicreMa. — URL:
https://e.lanbook.com/book/152643
7. KynpsiBues, JI. []. Kpatkuii Kypc MaTeMaTtiueckoro aHaimm3a : yue6nuk / JI. 1. KyapsierieB. — 4-e
u3z., nepepadb. — Mocksa : PUIMATIINT, [6. 1.]. — Tom 1 : luddeperimranbHOe U UHTErpaabHOE
WCUHC/IeHUs PyHKLMK ogHOW nlepeMeHHON. Psabl — 2015. — 444 c. — ISBN 978-5-9221-1585-8. —
TekcrT : 3/1eKTpOHHBIH // JIaHb : 37eKTpOHHO-0MbmoTeuHast cucrema. — URL: https://e.lanbook.com/
book/71994
8. emuposuy, b. I1. COOpHYK 3a71au ¥ yTIpayKHEHUH 110 MaTeMaTHUyeCKOMY aHamu3y : yueOHoe mocobue
nuisi By3oB / B. I1. lemuzpoBuu. — 23-e u3g., crep. — Cankr-IletepOypr : Jlanb, 2021. — 624 c. — ISBN
978-5-8114-6940-6. — TekCT : 3/71eKTPOHHBIH // JIaHb : 3/1eKTPOHHO-0MbOMMoTeuHast cuctema. — URL:
https://e.lanbook.com/book/153688
9. byrpog, . C. C60opHUK 3a/1au 110 BbICIIeH MaTtemMatuke : yueOHUK / f1. C. Byrpos, C. M. HukonbCKui.
— 4-e u3g. — Mocksa : PU3MATIIUT, 2001. — 304 c. — ISBN 5-9221-0177-3. — Tekcr :
371eKTPOHHBIH // JIaHb : 21meKTpoHHO-01bmoTeuHas cucrema. — URL: https://e.lanbook.com/book/2124

2). I1.10. IEPEUYEHD MTH®OPMAIIIOHHBIX TEXHOJIOT' U, UCIIO/Tb3YEMBIX
[PV U3YYEHUM JUCHUATLINHGI, BK/TFOYASI TIEPEUEHB ITIPOTPAMMHOTO
OBECHEYEHNSA 1 TH®OPMAIIIOHHBIX CIIPABOUYHBIX CICTEM, YUTATH B
CJIEJYTIOIIEN PEJAKIAM:



10. ITepeueHs HH(POPMAIHOHHBIX TEXHO/IOTHH, MCI0/Ib3yeMbIX MPU U3yYeHUH JUCIHIITAHBI,
BKJ/IIOUYasi MepeyeHb MPOrpaMMHOr0 odecrneueHuss, HH(QOPMALMOHHBIX CIPABOYHBIX CHCTEM U
npo(eCCHOHA/TBHBIX 0a3 JaHHBIX

IIporpaMMHoe o0ecrieueHue:
- LibreOffice
- Mozilla Thunderbird

IIpenogaBarenb Kadeapsbl:

[unos H.B., goueHT (K.H.), KaHAWJAT (PU3MKO-MaTeMaTUueCKUX Hayk, JOLeHT, shipov@bmstu.ru



YTBepxx/eHa Ha 3acejaHUU Kadenpbl K6
«BbIciIasi MaTemMaTrKa U hU3MKa»

ITporokos Ne 6 ot 11.04.2023 .

JINCT BHECEHUSA U3MEHEHUI

1). IL.7. IEPEYEHHh OCHOBHOJ¥ U JJOTIO/THUTE/ILHOM YYEBHOI JINTEPATYPBI,
HEOBXOJIMO¥ I/I1 OCBOEHNSA JUCIAIIIAHBI, UATATD B CJIEJ[YFOIIEN
PEJAKIUM:

7. IlepeueHnb yueOHO¥ JIUTEPATYPhI U AONO/THUTE/IHHBIX MaTePHAJIOB, HE00XOJUMBIX /I/Isl 0CBOEHHUSA
JUCIHUIUIHHBI

JIuTeparypa 110 AUCLUIVIVHE:
1. BnacoBa E. A. Psipl : yuebHuk fyisi BTy30B / BracoBa E. A. ; pea. 3apy6bun B. C., KpuiieHko A.
I1. - 3-e u3g., ucnp. - M. : 3g-Bo MI'TY um. H. 3. baymana, 2006. - 611 c. : un. - (MaTemaruka B
TeXHUUeCKOM yHUBepcuTeTe. Komriiekc yueOHHUKOB 13 21 BBIMycKa ; BbIM. 9). - bubsmmorp.: c. 600-602. -
ISBN 5-7038-2884-8. - ISBN 5-7038-2484-2.
2. Knerenuk, [I. B. COOpHUK 3a/1au TI0 aHAJTMTUUECKON reOMeTpHH : yueOHoe rmocobue ayist By30B / 1.
B. Knerenuk ; [Tox pepakuueii H. B. EdumoBa. — 17-e u3g., crep. — Cankr-IletepOypr : Jlanb, 2022.
— 224 c. — ISBN 978-5-8114-1051-4. — TeKcT : 3/1eKTPOHHbIH // JIaHb : 371eKTPOHHO-0MbIMoTeuHast
cuctema. — URL: https://e.lanbook.com/book/187823
3. Byrpos, . C. CoopHUK 3ajiau 110 BbICIel MaTeMaThke : yueOHUK / 1. C. Byrpos, C. M. HukonbCcKui.
— 4-e n3g. — Mocksa : PU3MATIIUT, 2001. — 304 c. — ISBN 5-9221-0177-3. — Texkcr :
3/IEKTPOHHBIH // JIaHb : 37meKTpoHHO-0ub/mmoTeuHas cuctema. — URL: https://e.lanbook.com/book/2124

2). 11.10. IEPEUEHB MH®OPMAIIOHHBIX TEXHOJIOT WA, UCIIO/Ib3YEMBIX
IIPY M3YYEHUW JUCIIUIUIMHGI, BK/TFOUAS ITEPEUYEHDB ITPOTPAMMHOT'O
OBECIIEYEHUSA 1 TH®OPMAIIMOHHBIX CITPABOUYHBIX CICTEM, YATATbH B
CJIEYIOWIEN PEJAKIIVUA:

10. ITepeuens HH(pOPMAIMOHHBIX TEXHO/IOTHH, MCII0/Ib3yeMbIX NPU U3yUeHHUH AUCLUIIUHBI,
BKJ/IIOYasi MepeyeHb MPOrPaMMHOr0 odecreueHNs, HH(POPMALMOHHBIX CPABOYHBIX CHCTEM H
npocgeccHoHa/IBHBIX 0a3 JaHHBIX

IIporpaMmHoe obecrnieueHme:
- LibreOffice
- Mozilla Thunderbird

IIpenopaBarenb Kadepsbr:

[unos H.B., goueHT (K.H.), KaHAUJAT (PU3MKO-MaTeMaTUueCKUX Hayk, AOLeHT, shipov@bmstu.ru



YTBepxx/eHa Ha 3acejaHUU Kadeapbl K6
«BbIciIasi MaTemMaTHKa U hU3HKa»

ITpotokos Ne 8 ot 09.04.2024 1.

JINCT BHECEHUSA U3MEHEHUI

1). IL.7. IEPEYEHHh OCHOBHOJ¥ U JOTIO/THUTE/ILHOM YYEBHOI JINTEPATYPBI,
HEOBXOJIMO¥ I/I1 OCBOEHUSA JUCIAIIIMHBI, YATATH B CJIE/JYFOLIEN
PEJAKIIUN:

7. IlepeueHb yueOHO# JIUTEPATyPhl U AOMO/THUTE/THHBIX MaTePHAJIOB, HE00XOJUMBbIX JIJIsl 0CBOEHHUSA
JUCIUIUIHHBI

JIuTeparypa 110 AUCLUIUIVHE:
1. Byrpos, f1. C. CoopHUK 3a/iau 110 BhICIIeil MateMatuke : yueOHuk / 5. C. Byrpos, C. M. Hukonbckuii.
— 4-e u3n. — Mocksa : DUSMATIIAT, 2001. — 304 c. — ISBN 5-9221-0177-3. — TekcT :
3JIEKTPOHHBIH // JIaHb : 371eKTpOHHO-0MbOmoTeuHast cicreMa. — URL: https://e.lanbook.com/book/2124
2. Bracoga E. A. Psizipl : yueOHuK As1s1 BTY30B / Briacosa E. A. ; pen. 3apybun B. C., Kpuiierko A.
I1. - 3-e u3g,, uctp. - M. : 3g-Bo MI'TY um. H. 3. baymana, 2006. - 611 c. : un. - (Maremaruvka B
TeXHUYeCKoM yHHBepcuTeTe. Komriekc yueOHMKOB 13 21 BhITycKa ; Bbim. 9). - bubmmorp.: c. 600-602. -
ISBN 5-7038-2884-8. - ISBN 5-7038-2484-2.
3. Knetenuk, [I. B. COOpHMK 3a7iau 110 aHA/IMTHUYECKOM reoMeTpHH : yuebHOe mocobue zyist By3os / 1.
B. Knerenuk ; ITog penakuueit H. B. EdumoBa. — 17-e u3g,, ctep. — Cankr-IletepOypr : Jlanb, 2022.
— 224 c. — ISBN 978-5-8114-1051-4. — TeKcT : 3/1eKTPOHHBIH // JIaHb : 371eKTPOHHO-OMO/TOTeuHast
cuctema. — URL: https://e.lanbook.com/book/187823

2). 11.10. IEPEYUEHB MH®OPMAIIOHHBIX TEXHOJIOT M, ICIIO/Tb3YEMBIX
IIPY M3YYEHUW JUCIIUTUINHGI, BK/TFOUASI TIEPEUEHD [TPOTPAMMHOT'O
OBECIIEUEHUSA 1 TH®OPMAIIOHHBIX CITPABOUHBIX CCTEM, YATATbH B
CJIEYIONIEN PEJAKIIVN:

10. ITepeueHs HH(pOPMAIHMOHHBIX TEXHO/IOTHH, MCII0/Ib3yeMbIX NPU U3yUeHHUH AUCLUIIHHBI,
BKJ/IIOYasi MepeyeHb MPOrpaMMHOro odecreueHNs, HH(GOPMALMOHHBIX CIPABOYHBIX CHCTEM H
npocgeccHoHa/IBHBIX 0a3 JaHHBIX

IIporpamMmmHoe obecreueHme:
- LibreOffice

- Mozilla Firefox

- OpenOffice

IIpenopaBarensb Kadegpbi:

[urnos H.B., goueHT (K.H.), KaHAUJAT (PU3MKO-MaTeMaTUueCKUX Hayk, AOLeHT, shipov@bmstu.ru



YTBepx/eHa Ha 3acejaHUU Kadeapbl K6
«BbIciIasi MaTeMaTHKa U GU3HKa»

ITporokosn Ne 09.04.17-04/8 ot 08.04.2025 1.

JINCT BHECEHUSA U3MEHEHUN

1). IL.7. IEPEYEHh OCHOBHOJ¥ U JOTIO/THUTE/ILHOM YYEBHOI JINTEPATYPBI,
HEOBXOJIMO¥1 I/I1 OCBOEHUSA JUCIAIIAHBI, YATATH B CJIEJYFOIIEN
PEJAKIIVN:

7. IlepeueHnb yueOHO# JIUTEPATyPhl U AONO/THUTE/THHBIX MaTePHAJIOB, HEO0XOJUMBbIX /I/Isl 0CBOEHHUSA
JUCIUIUTHHBI

JIuTeparypa 110 AUCLUIVIVHE:
1. Boromorsos, H. B. Maremaruka : yue6HuK Ayisi By30B / H. B. Boromosnos, I1. Y. CamoiineHko. — 5-e
u3[., riepepad. u gor. — Mocksa : MzgarensctBo FOpaiit, 2025. — 401 c. — (Briciiee o6pa3oBaHue). —
ISBN 978-5-534-07001-9.
2. boromornos, H. B. Maremaruka. 3agauu C perieHusiMH : yueOHUK 7715 By30B / H. B. Boromosno. — 2-e
u3l., mepepad. u gorn. — Mockga : U3garenbctBo FOpaiit, 2025. — 755 ¢. — (Bbiciiee obpa3oBaHue). —
ISBN 978-5-534-16210-3.
3. boromornog, H. B. TIpakTrueckue 3aHSTHS 110 MaTeMaTHKe : yueOHUK /7151 By30B / H. B. BoromosioB. —
11-e u3n., mepepab. u gor. — Mockea : M3gatensctBo FOpaiit, 2025. — 578 ¢. — (Bbictiee
obpa3zopanue). — ISBN 978-5-534-18418-1.
4. Byrpos, f1. C. CoopHUK 3a7ad 110 BbICIIei MaremarHke : yueObnuk / 1. C. Byrpos, C. M. Hukonbckuii.
— 4-e n3g. — Mocksa : DU3MATIIUT, 2001. — 304 c. — ISBN 5-9221-0177-3. — TekcrT :
3JIEKTPOHHBIH // JIaHb : 37eKTpoHHO-0ubmMoTeuHas cuctema. — URL: https://e.lanbook.com/book/2124
5. Bnacosa E. A. Psiapl : yue6HUK /711 BTY30B / ByiacoBa E. A. ; pea. 3apy6un B. C., KpuijeHko A.
I1. - 3-e u3g., ucrp. - M. : 3g-Bo MI'TY um. H. 3. baymana, 2006. - 611 c. : un. - (MaTemarvka B
TeXHUUeCKOM yHUBepcuTeTe. Komriiekc yueOHHUKOB 13 21 BBIMycKa ; BbIN. 9). - bubsuorp.: c. 600-602. -
ISBN 5-7038-2884-8. - ISBN 5-7038-2484-2.

2). I1.10. IEPEUYEHD MTH®OPMAI[VIOHHBIX TEXHOJIOT 1A, UCIIO/Ib3YEMBIX
PV U3YYEHWH JVICIATIAHGI, BK/IFOUYASI TIEPEUEHD ITIPOTPAMMHOT'O
OBECHEYEHNSA 1 TH®OPMAIIIOHHBIX CIIPABOUHBIX CICTEM, YATATH B
CJIEJYTIOIIEN PEJTAKIAM:

10. ITepeueHs HH(POPMAIHMOHHBIX TEXHO/IOTHH, MCII0/Ib3yeMbIX MPU U3yYeHUH JUCLHIIAHBI,
BKJ/II0Uasi MepeueHb NMPOrpaMMHOro odecreuyeHus, HHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM H
npo¢eCCHOHA/TBHBIX 0a3 JaHHBIX

IIporpaMmMHoe obecrnieueHmue:
- 7-Zip

- Arch Linux

- LibreOffice

Mozilla Firefox
OpenOffice

ITpenopaBarenb Kadegpbi:

[umnor H.B., goueHT (K.H.), KaHAUJAT (PU3MKO-MaTeMaTUueCKUX Hayk, AOLeHT, shipov@bmstu.ru



