[loKyMeHT noAnucaH NpocToi 31eKTPOHHON NOANUCHIO
WUHdopmaumsa o Bnagensue: MUuHUCTEPCTBO
®WO: FopanH Muxann Banepbesuy
[omxkHocTb: Pektop MITY um, H. 3. B%fwa

[lata noanucanus: 01.07.20 RSfFR3ERFOTO FOCYrqapE
YHUKaNbHbIN nporpaMMl-FBﬁiﬂéﬁ@EaHHH «MoCKOBCKHUH

HayKH 1 BbICIero obpasoBanus Poccuiickoit ®enepauiu
MBITUILMHCKIH rmian
TBEHHOTO OIOKETHOTO 06PAa30BaTETLHOTO YUPEXKIEHHST BBICLLIETO

rOCyJapCTBeHHBIN TeXHUUeCKUi yHUBepcuTeT uMenr H.3. baymana

3524aeae56b179a4e41fc6de364362ce8648c047(Harm

OHaJbHBIN HUCC/Ie[0BATeIbCKUI YHUBEPCUTET)»
(M® MI'TY um. H. 3. baymana)

3ame€THTeNb JUPEKTOPA

. baymana
MaKyeB B.A.

Mf9>> mas 2023 .

dakynbreT K «Kocmuueckuti hakyabTeT»

Kadenpa

K6 «Bpiciiiasi MaTemMaThKa U (pr3rKa»

PABOYAS ITPOI'PAMMA JUCIIUILINHBI

MatemMaTuueCKU aHa/Iu3

ABTOD IPOrpaMMBbI:

Yepxoga T.B., crapmmii npenogasareis, tv.chernova@bmstu.ru



YTBep)kJeHa Ha 3acejaHUU Kadepbl «Bbiciiasi MaTeMaTHKa U pU3MKa»
ITpotokon Ne 6 3acenanus Kagepbl «K6» ot 11.04.2023 1.

[MlesnsikoBa A.A

Hauanbauk Otzena o6pa3oBaTeibHBIX POrPaMM 7 ,
f

Pabouas rmporpamma oobpeHa Ha 2024/2025 yueOHbIM rof.
[Tporokon Ne 8 3acenanus kadeapsl «K6» ot 09.04.2024 1.
JIuct nepeyTBep>xeHUs pabouei MporpamMMbl JUCLIUIIIMHBI / TIPAKTHKU.

Pabouas mporpamma oo6peHa Ha 2025/2026 yueOHbIM rof.
[Tporokon Ne 09.04.17-04/8 3acenanus kadeapnl «K6» ot 08.04.2025 .
Jluct nepeyTBep>xeHUs pabouei MporpamMMbl JUCLUITIMHBI / TTPAKTHKU.



OI'VTIABJIEHHUE

C.
1.IInanupyembie pe3yapTaThl 00yUeHUs IO JUCIUILINHE (MOAYIIIO0), COOTHECEHHBIE C
IUTAHUPYEMBIMH PE3YJIbTaTaMU OCBOEHUSI 00Pa30BATEIBHOM IPOTPAMMBI.......veeeuveeererireerrenareenes 4
2.MecTO TUCIUTIIMHBI B CTPYKTYPE 00Pa30BATCIBHOU MPOTPAMMBI ......vvveeerereeenereennreeennrreensneeennnes 7
3.00DBEM IUICIIHIIIIITHDBL. .. eeeeeeeeeeeeeeeeeeeeeeeeeeaeenaeaeseeeseeeeanaaaesseeseeaennnnaaeseeesennennnaaaeseeeseenennnaaaeeeeeenes 8
4.ConeprkaHue AUCUMILTUHBI, CTPYKTYPUPOBAHHOE 10 MOJYJISIM y4E€OHON AUCIUIUIUHBEI C
YKa3aHUEM OTBEJICHHOTO HAa HUX KOJUYECTBA aKaJEMUICCKIX MM aCTPOHOMHUYECKUX YaCOB H
BUJIOB YUCOHBIX BAHSITHH ...vveeeuvreeeurieeeiueeenseeesseeesseeessseeessseeesssesansssesnsseessssesssssesssssesssssssssssessssessnnses 9
5.Y4eOHO-MeTOANYECKOE 00SCIICUEHUE CAMOCTOSITEITEHON PAOOTBI CTYJICHTOB......cvveeeveeneeenenaens 16
6.DoH/T OTICHOYHBIX CPEJICTB JUISI POBEICHHUS TEKYIIErO KOHTPOJISI U TPOMEKYTOUHOM
ATTECTALUU CTYJCHTOB IO JTUCIIUTIIIHHE ... veeutteeureeetesuteanteaanseesseesseessteenseesseesseesneeenseesssesnseesneeans 17
7.1lepedenpb yueOHOU AUTEPATYPhl U TONOTHUTEIBHBIX MAaTEPUaIOB, HEOOXOIUMBIX IS
OCBOCHUS JIVICIIMIIITHTHBL ....enveeuteentteenteettenuteeteeeateenueesaseebeeesseeseesateebeeeaseenseesaseenneeenneesseesaseenaneens 18
8.IlepeueHb pecypcoB CETH UHTEPHET, PEKOMEHTYEMBbIX JUISi CAMOCTOSITEIbHON paOOThI pU
OCBOCHUU JHCIIATIIIIIHBL «...eeuvteuteentteeuteettesateeseeeuseesueesaseenseeeseeeseesateessaesaseenseesaseesseeenneenseesaseennneens 19
9.Meronnueckue ykazaHHs JJsl CTYAEHTOB 10 OCBOCHUIO TUCHUIUIHHBI ......evuveemeeanreenieenieennnenns 20
10.ITepeyeHr HHPOPMAITMOHHBIX TEXHOJIOTUH, UCTIOIB3YEMBIX ITPU U3yYCHUH TUCITUTUIHHEI,
BKIIIOUasi IEpeYeHb MPOTrpaMMHOT0 obecredeHust, THHOPMAIIMOHHBIX CIIPABOYHBIX CUCTEM U
MPOPECCUOHATBHBIX 083 JTAHHBIX ....eevuvveerurreerreeesureeensseeessseeessseesssseesnsseesnsseessssesssssesssseesssseesssseesnns 22

11.0nucanmne MaTepuaibHO-TEXHUYECKOM 0a3bl, HEOOXOIUMOMN ISl U3YUEeHUS AUCIUIITUHBI ... 23



1. INTAHUPYEMBIE PE3VJIBTATBI OBYYEHHUA 110 JUCHUIIJIMHE
MOAYJIIO), COOTHECEHHBIE C INIAHUPYEMbBIMHU PE3YJIBbTATAMU
OCBOEHUS OBPA3OBATEJBLHOM ITPOT'PAMMBI

Hacrosmas pabouast mporpamMmma IUCHUIUIMHBI YCTaHABIMBAET TPEOOBaHUS K 3HAHUSAM U
YMEHUSIM CTY/IEHTA, a TAK)KE OMpPEeIsieT COepKaHNe U BUIbI YUCOHBIX 3aHSATHIA U OTYETHOCTH.

[Iporpamma pa3paboTana B COOTBETCTBUHU C:

» CaMOCTOSITENIbHO yCTaHABIMBaeMbIMU 0Opa3oBaTenbHbIMU cTannapramu (CYOC 3++)
10 HAampaBJICHUSM TOATOTOBKH (ypoBeHb OakamaBpuara): 09.03.01 «Wudopmatuka wu
BbIUMCIIUTENbHASA TeXHUKa», 09.03.04 «IIporpammHas HHKEHEPUSY;

* OcHOBHBIMH  TpO(ecCHOHANBHBIMU ~ O0pa30BaTE€IbHBIMU  MPOTPpaMMaMH IO
HanpasieHusM noarotoBku 09.03.01 «Mudopmaruka u BeMHCIUTENbHAA TexHUKa», 09.03.04
«IIporpammHast UHKEHEPUSI;

* VyeOupiMu Iianamu MITY um. H.D. baymana no HampaBieHHSM NOJATOTOBKU
09.03.01 «MaopmaTrka 1 BEIYUCIUTENbHAS TeXHUKaAY, 09.03.04 «[IporpaMMHasi HHXCHEPHUSY.

I[Ipy  oCBOEGHMHM  IUCHUIUIMHBI  IUTAHUPYETCS  (OPMHUPOBAHHWE  KOMIIETEHIIHIA,
npenycmorpeHHbix OIIOII Ha ocHoBe CYOC 3++ mo HampasieHussM nonaroroBku 09.03.01
«udopmaruka u BerancauTenbHas Texuuka», 09.03.04 «[Iporpammuas uHxeHepus» (ypoBEHb

OakanaBpuaTa)
Koa xommerenunn DooM
10 CYOC 34+ PMYJIMPOBKA KOMIIETEHIIMHU
OomenpodeccuoHATbHbIE KOMIIETEHIMU COOCTBEHHbIE

Cnioco0eH NpUMEHSTh €CTECTBEHHOHAYYHbIE U OOIIEMH)KEHEPHBIE

OIIKC-1 3HAHU, METOJIbI MATEMATUYECKOTO MOJICTIMPOBAHMS, aHAIN3a, U

(09.03.01) CHUHTE3a, TEOPETUUYECKOT0 M SKCIIEPUMEHTAIBHOTO HCCIIEIOBAHNUS B
PO ECCHOHATBHON e TETHHOCTH
Cnioco0OeH MpUMEHSTh €CTECTBEHHOHAYYHBIE U OOIIEMH)KEHEPHBIS

OIIKC-1 3HAHUS, METOABI MATEMATHYECKOTO AHATIN3a U MOJICIIMPOBAHUS,

(09.03.04) TEOPETHUYECKOTO M 3KCIIEPUMEHTAIBHOTO UCCIIEJOBAHUS B
PoECCHOHAIBHON e TETHHOCTH

Jlisa kateropuil «3HaTh, yYMETb, BIAJAETh» IUIAHUPYETCS JOCTHXKEHUE pPE3YyJIbTaTOB
oOyuenuss (PO), BHoOCAmMX Ha COOTBETCTBYIOIIMX YPOBHSX BKJIaA B (OPMHpPOBAHUE
KOMIIETEHIIUH, TPeyCMOTPEHHBIX OCHOBHOM IpodeccoHanbHONU 00pa30BaTeIbHON MPOrpaMMoit
(Tabm. 1).



Taoauna 1. Uaaukatopel 1OCTHXKEHUS KOMITETCHITUU

1

2

3

Komnerennus: xox mo CYOC
3++, popmyanpoBka

Nuaukaropsl

®opMbI U METOIbI 00yUYEeHUS, CIIOCOOCTBYIOIIHE
(opMupoBaHMIO M PA3BUTHIO KOMIIETEHIIHMU

OIIKC-1

(09.03.01)

CrniocoGeH npuMeHsITh
€CTECTBEHHOHAYUYHbIE U
oOlIeMH)KEHEPHbIE 3HAHUS,
METO/Ibl MATEMATUYECKOTO
MOJICTIUPOBAHUS, aHATIN3a, U
CUHTE3a, TEOPETUYECKOTO U
AKCIIEPUMEHTAILHOTO
HCCTIEOBaHUS B
npodeccroHaNbHOM eATEeNbHOCTH

3HATb

- MCTOAbI MATCMATHYCCKUX, CCTCCTBCHHOHAYYHBIX U
OOIIENHKCHEPHBIX JAUCIUILINH, UCTIOIb3yeMbIE JIJIs
pelICHHS 3314 aHAIK3a U TPOCKTHPOBAHUS
IPOTPAMMHBIX HITH IIPOTPAMMHO-AIIAPATHBIX CUCTEM
Pa3IM4IHOTrO Ha3HAUYCHUA UK UX KOMIIOHCHTORB

YMETb

- HPUMCHATb CCTCCTBCHHOHAYYHBIC U O6HI€I/IH)KCH€pHI)Ie
3HaHUS, METObBl MATEMATHYECKOT'O MOJICITUPOBAHHS,
aHamM3a, U CHHTE3a, TEOPETHUECKOTO U
IKCIEPUMEHTATIBHOTO HCCIICIOBAHUS B
po(heCCHOHATTLHOM e TCIIbHOCTH

BJIAJIETH

- HaBbIKaMU IMIPUMCHCHUS CCTCCTBCHHOHAYYHBIX U
OOIIENHKCHEPHBIX 3HAHHIA, METOJIOB MATEMATUYECKOTO
MOJICIIMPOBAHMSI, aHATIN3a, U CHHTE3a, TEOPETHIECKOTO U
OKCIICPUMEHTAIIBHOTO HCCIICIOBAHUS B
poeCCHOHAIBHON e TETHHOCTH

Jleknun

CemuHapbl

CamocrosiTeqbHasi padora

AKTHBHbBIE M HHTePaAKTHUBHBbIE (opMbI (METOBI)
o0yyeHmusi:

00CyX/IeHUE NMPAKTHUECKUX IPUMEPOB HA JICKIUAX U
ceMHUHapax

OIIKC-1

(09.03.04)

CrniocobeH nNpuMeHsITh
CCTCCTBCHHOHAYYHBIC U
OOIEeMHKEHEPHBIE 3HAHUS,
METOAbI MAaTEMATHUYECCKOT'O
aHaJIM3a U MOJICIIUPOBAHUS,
TEOPETUIECKOTO U
IKCTIEPUMEHTAIIEHOTO
HUCCJIICIOBaHUS B
podecCHOHATIBHOM AESITeTLHOCTH

3HATDH

- MCTOABI MATEMATHYCCKUX, CCTCCTBCHHOHAYYHbBIX U
O6H.[CI/IH)K6HepHI>IX JAUCHUIIINH, UCIIOJIb3YCMbIC IJIA
pCeUICHUSA 3a/1a4 aHAJIN3a U ITPOCKTUPOBAHUA
I/IH(I)OpMaI_II/IOHHBIX CUCTEM PA3JIMYHOTO HA3HAYUCHUSA NI
HUX KOMIIOHCHTOB

YMETb

- IPUMCHATb €CCTCCTBCHHOHAYYHBIC U O6HIGI/IH)I(eHepHI)Ie
3HAaHUA, MCTOAbl MATEMATUYICCKOT'O MOACIIMPOBAHUA,
aHajin3a, 1 CUHTE3a, TCOPETUICCKOIo 1
SKCIICPUMCHTAJIbHOT'O MCCJICIOBAHUS B

Jlexuuu

CemuHapbl

CamocrosiTesbHast padora

AKTHBHBIC M HHTEPaKTHUBHbIE (hopMbI (MeTOABI)
o0yueHus:

o0cyXJIeHHE MPAKTUYECKUX TPUMEPOB Ha JIEKLHUAX U
ceMHHapax




2

po(hecCHOHANTLHOM e TEIbHOCTH

BJIAETH

- HaBbIKaMU IMMPUMCHCHUS CCTCCTBCHHOHAYYHBIX U
OOIIEHHKCHEPHBIX 3HAHHI, METOJ0B MaTEMaTHUYECKOTO
MOJICTTMPOBAHHMSI, aHAIN3a, U CHHTE3a, TEOPETHYECKOT0 U
9KCIEPUMEHTAIBHOTO HCCIIEAOBAHUS B
po(heCCHOHAITLHOM e TEIbHOCTH




2. MECTO /JUCHUIIYIMHBI B CTPYKTYPE OBPA3OBATEJIbHOM
ITPOI'PAMMbI

JucuuruimHa Bxoaut B 0110k b1 «/lucuurmael (Mogynn)» o0pa3oBaTeIbHBIX IPOrpaMM
OakanmaBpuata mo HampaieHusM 09.03.01 «MHdpopMaThka W BBIYUCIHMTENIbHAS TEXHUKAY,
09.03.04 «IIporpammHas UHKEHEPUS.

W3ydyenue AMCHUIIMHBI TpEArojaraeT IpeABapUTEIbHOE OCBOCHHE CIIEIYIOIIUX
JUCITUIUIAH y4eOHOTO TUIaHa!

— Maremaruka (IIKOJIBHBIA KypC);
— @®wusuka (IIKOJBHBIA KypC).

OcBoeHue JaHHOW TUCIUIUIMHBI HEOOXOIMMO KakK MpEALIECTBYIONIee I CASAYIOUINX

JUCLUTUTMH 00pa30BaTeIbHON MPOTPAMMBI:
— ®duzuka;
— DJEeKTpPOTEXHUKA U JIEKTPOHHKA.

OcBoenne y4eOHON AMCIUILTUHBI CBS3aHO ¢ (POPMHPOBAHUEM KOMIIETCHIIUN C Y4E€TOM
matpunl kommereHimii OIIOIl nns wanpasnenuit (ypoBeHb OakamaBpuara): 09.03.01
WNudopmaruka u BerauciutenbHas Texauka, 09.03.04 [IporpaMMHas HHKEHEPUS.



3. OPBEM JUCHUIIJIMHBbI
OO06mwmit 00beM TUCIMIUIMHBI COCTABIISAET § 3a4ETHBIX €AMHUII (3.€.), 288 akageMUIeCKUX
4acoB (216 aCTPOHOMHUYECKHX 4acoB). B TOM 4uCIIe:

1 cemectp — 3 3.e. (108 ak.4.), 2 cemectp — 5 3.€. (180 ak.u.).

Ta6auna 2. O0bEM TUCIMIUTMHEI 110 BUJIaM y4EOHBIX 3aHATHH (B aKaJJeMUYECKIX Jacax)

O0bem 1o cemecTpam, akaj. 4.
. KosauuecTBo ceMecTpOB 0CBOEHUsI
Buabl yueOHoii padoTsl
Bcero AMCIUILINHBI
1 2

O0BbeM IUCIHUIUTUHBI 288 108 180
AyautopHasi padora* 126 54 72
Jlexumnu (JI) 72 36 36
Cemunapsi (C) 54 18 36
CamocrositesbHas padora (CP) 162 54 108
Hpopa?OTKa yueOHOro Marepuana 9 45 45
JIEKUUN
[loaroroBka Kk ceMrHapam 6.75 2.25 4.5
[ToaroroBka K KOHTPOJILHOM paboTe 12 6 6
Brinonnenue pacueTHo-rpapuueckon 51 24 7
paboThl
IloaroroBka K 3K3aMeHy 30 0 30
Jlpyrue Buabl caMocTOsITeNIbHOM padoThl | 53.25 17.25 36
Bua npomexkyTo4HOl aTTecCTAlNH 3auér 9K3aMeH

**B TOM 4yHcIe, B (hopMe MPAKTUUECKOH OATOTOBKH



4. COJEPXKAHUE JUCIHUIJIUHBI, CTPYKTYPUPOBAHHOE 11O MOJYJISAM YYEBHOW JTUCIAIIIMHBI C YKASAHUEM
OTBEAEHHOI'O HA HUX KOJIMYECTBA AKAJEMHUYECKHUX NJIM ACTPOHOMHNYECKUX YACOB U BUJ1OB YYEBHbBIX

3AHATUI
Tabauua 3. ConepkaHue TUCHUIUIUHbBI
Bunnl 3ansTuii*, yacel Komnerenuuu, Texymuii KOHTPOJIb pe3yJIbTATOB 00y4eHHs
3aKpenJieHHbIE 32 Banasl
Ne n/m Tema (Ha3BaHMe) Moay.IA o
( ) y J C JIP CP | Temoii (koxmo CYOC Cpox Dopmbl (Mun/
3+4) (Heneus) MaKc)
1 cemectp
. Kontponsnas padora
1 BBenenue B MaTeMaTHYECKUH aHAIIH3. 3 4 0 12 OIKC-1 4 el 18/30
OnemeHTapHbIC QYHKIHH.
nTOro: 18/30
PacuetHo-rpaduueckas
5 Teopus MpezeioB. HemnpepbiBHOCTH 10 6 0 15 OTIKC-1 9 paGota Ne | 18/30
GbyHKIUN
NTOro: 18/30
KontponbHas pabora 12/20
Ne 2
3 I[Hq)(bep?HuHanbﬂoe HCUHCTICHHE 13 3 0 27 | onkc-1 13 [y S—————
(GyHKIHH OTHOH mepeMeHHOH 12/20
pabota Ne 2
HUTOIO: 24/40
HUTOI'O 3a cemecTp 36 18 0 54 - - - 60/100
2 cemecTp
. KonrponbHas pabora
4 I/IHTGEpaHBHoe UCHUCTIEHNE byHKIHIA 12 12 0 2 OIKC-1 6 e 3 18/30
OJTHOI IepeMEeHHOH
HUTOIO: 12/20
PacuetHo-Tpaduueckas 12/20
5 OYHKIMY HECKOJIBKUX NIEPEMEHHBIX 12 12 0 26 OIIKC-1 12 pabora Ne 3
NTOroO: 12/20
Kontponsnas padora
No 4 6/10
6 Huddepennnanpasie ypaBHEHUS 12 12 0 26 OIIKC-1 18 PacueTtHo-Tpaduyeckast 6/10
pabora Ne 4
HUTOI'O: 12/20




7 DK3aMeH

30

18/30

HUTOI'O 3a cemecTp

36

36

108

60/100

*B TOM 4HcIie, B pOpMe NMPAKTUUECKOH MMOArOTOBKH

10




CoaeprxkaHue TUCHUILVINHBI, CTPYKTYPHPOBAaHHOE 110 TeMaM (MOIYJISIM)

Ne,
w/n HanmeHnoBanue MoayJisi, COAepKaAHHNE Yacsl
1 BBenenue B MaTeMaTHYeCKH aHAJIN3. DJjieMeHTaApHbIe QYHKUIMU.
Jlexknun 8
OcHOBHBIE XapaKTEPUCTUKH U3y4aeMOI0 Kypca, Er0 OCHOBHBIE Pa3/ebl.

11 CuMBOJIMKA TEOPUN MHOXKECTB U MaTEMaTUYECKOW JJOTUKHU. YucnoBbie ’
MHOkecTBa. HucaoBas ocb MHOeCTBA JIEHCTBUTENIbHBIX YHCEN (OTPE30K,
WHTEPBAaJl, OKPECTHOCTB).

12 [Tepemennas BennunHa. OyHKIMS, CIOCOOBI 3aJaHNS. DJIeMEHTapHbIC >

) dbyskin. OCHOBHBIE AJIEMEHTapHbIE (PYHKITNH, UX CBONCTBA.
Komnnexkcupie uncia. [NI0CKOCTh KOMIUIEKCHOTO IEPEMEHHOT0. Pa3Hbie

1.3 | dbopMbI 3anMCH KOMITJIEKCHBIX unced. Onepanuu ¢ KOMIUIEKCHBIMU 2
YHCJIAMHU.

1.4 Bossenenue B crenens. M3BiaedeHne KOpHs U3 KOMIUIEKCHOTO YUCIIA. ’
dopmyna Myaspa.

CemuHapbl 4
Cl1 BHeiVIeHTapHLIe ¢bysakiuu. OCHOBHBIE 37IeMEeHTapHbIe (QYHKIUH, UX )
CBOICTBA.
Cl12 ApudmeTnueckre onepanuu ¢ KOMIIEKCHBIMH YKcliaMu. Vcronbp3oBaHue )
' dopmynel Myaspa.
CamocrosiTesibHas padora 12
CP1.1 | IlpopaboTka yaeOHOr0 MaTepuaa JCKIHA 1
CP1.2 | [logroroBka K cEeMUHapam 0.5
CP1.3 | IlogrotoBka K KOHTPOJIBbHOM padoTe 3
CP1.4 | Ipyrue BUJibl cCaMOCTOSITEIbHON PabOTHI 7.5
2 Teopust npenenos. HenpepbiBHOCTL pyHKIMI
Jleknun 10
21 [Ipenen nmocnenoBarensHOCTU. OnpeneneHue npenena GyHKIUA B TOUYKE U )
) Ha O€CKOHEYHOCTH.
29 [TonsiTie GECKOHEUHO MaJloi U OECKOHEYHO OONBIION (YHKITHH, CBSI3b
) MeX/1y HUMH. beCKOHEYHO Maible U UX OCHOBHBIE CBOMcTBAa. CpaBHEHHE 2
0ECKOHEUHO MaJIbIX. DKBUBAJICHTHbIE OECKOHEYHO MaJlble.

23 OcHoBHbIe TeOpeMbl 0 nipenenax. IlepBblit 1 BTOpoii 3aMeyaTenbHbIi

’ npenensl. Yucno e. Hatypanbablie torapudMbl. DKCIOHEHIIUATbHAS 2
byHKIMS.

2.4- | HenpepsiBHOCTH (pyHKIIMU B Touke. CBOMCTBA ()YHKIIUN HETIPEPHIBHBIX B 4

2.5 | 3aMKHyTOM IIpoMexyTKke. Pa3ppiBHas B Touke GyHKIMA. Buabl pa3pbiBoB.
Cemunapsb! 6

Cl1 IIpenen nocnenoBarensHOCTH. HeonpeneieHHOCTH TPU BBIYUCIIEHUN )
IIPEJIENIOB MTOCIEA0BATEIbHOCTH, METObI UX PACKPBITHSI.
C1.2- | IIpenen u HenpepbIBHOCTH (hyHKIMU. [IepBbIil 1 BTOpoil 3aMedaTeabHbIe 4
C1.3 | npegensl. [lokazarenpHas Gynkums. HatypanbHble TorapuMsl.
CamocrosiTejibHas padoTa 15
CP2.1 | IlpopaboTka yueGHOr0 MaTepHaa JEKIHM 1.25
CP2.2 | [logroroBka k ceMuHapam 0.75
CP2.3 | BrinonHenue pacyeTHO-rpaduyeckoil paboTsl 9
CP2.4 | Ipyrue BUJIbI CAaMOCTOSITEIHLHON PaOOTHI 4

11




JAnddepenunanbroe ucuncienne GyHKumii 01HON nNepeMeHHO

Jlekuun

18

3.1

[IponsBosanas GpyHKINH, €€ TEOMETPUIECKUI U (PU3UUECKHIA CMBICI.
YpaBHeHUEe KacaTeNlbHON K TpaduKy GYHKIIMKA U HOPMAJIU K KacaTeJIbHOMH,
nojKacaTesIbHask ¥ MoJHopMaitb. [Ipor3BoaHbIE OCHOBHBIX JIEMEHTapHBIX

GyHKINH.

3.2

[IponsBoaHas CyMMBI, pa3HOCTH, YaCTHOTO, TPOM3BEICHHUS, CII0KHON
¢ynkuuu. [IponsBoanas o6paTHON (HyHKINHU, TPOU3BOAHAS (YHKIINH,
3aJ]aHHOM MMapaMeTpUYeCKN M 33JaHHOH HesiBHO. Jlorapudmuyeckoe
Qg depeHImpoBanue.

33

Huddepennman GyHKIUM U €T0 CBA3b C MPOU3BOIHOMN. ['eomeTprueckuit
cmbicn guddepennnana. McenonszoBanue auddepennnana B
pUOJIMKEHHBIX BBIUMCICHUSIX U B OLIEHKE MOTPEIIHOCTH pacueTa.

34

WNuBapuanTtHOCTh (hopMbI IepBoro nuddepennuana. Anddepennnans: u
IPOU3BOHBIC BHICIIHX TOpsAaAKoB. Popmyna Jleiitonuna. [TponsBoansie
BBICHIMX TOPSIIKOB OT HESIBHBIX (PYHKIUH U GyHKINH, 3aTaHHBIX
napaMeTPUIECKH.

3.5

OcHoBHble TeopeMbl AU} depeHIInaIbHOro HCYUCIeHUs: TeopeMbl Depma,
Ponns, Jlarpanxka, Komm. [1paBuno Jlonutans. Packpeitre
0

0

o0

o0

HeOHpeﬂCHeHHOCTCﬁ u , APYTHUX HCOHpCHeHeHHOCTeﬁ

3.6

®opmymna Teiinopa ( Makiopena). Paznoxenue o ¢popmyine Termopa e’ ,

sin x,COSXx , (1 + x)a .

3.7

Boszpacranue u yosiBanue Gpynkuuu. JIokaabHbI MAKCUMYM U MUHUMYM.
Kputnueckue Touku. Heobxoaumeie U OCTaTOYHBIE YCIOBHS IKCTpEMyMa.
Haubonpiiee u HanMeHblee 3HaUeHUe (GYHKIIMU Ha oTpe3ke. [Ipumenenune
TEOPHH MaKCUMyMa U MUHUMYMa (DYHKITUU K PEIICHHIO 3a]1a4.

3.8

HccnenoBanue GyHKIMU Ha SKCTPEMYM MO BTOPOH MIPOU3BOIHOM.
BoinyknocTs 1 BorHyTOCTh KprBO#. Touku nepernba. Heobxoanumele u
JIOCTaTOYHbIE YCIIOBHUS CYIIECTBOBAHMS TOUYKH Meperuoa.

3.9

BeprukanpHble 1 HAKJIOHHBIE ACHMITOTHI Tpaduka (GyHKIHH.
HccnenoBanue rpaduka GyHKIMM BOIN3U BEPTUKAIBHON aCUMITOTHI.
OO6muii I1aH uccieqoBaHus PYHKIHUU U IOCTPOEHUs Tpaduka.
VccnenoBanue KpUBBIX, 33JJaHHBIX TApaMETPUUYECKHU.

Cemunapsbl

C3.1

Texnuka nudpdepennpoBanus. YpaBHeHHE KacaTeabHOU K rpaduky
(GyHKIMU 1 HOpMaJIU K KacatenbHoil. Jlorapudgmuueckoe
muddepennponanue. Vcnonb3oBanue auddepennrana B NpUOINKEHHbBIX
BBIYUCIICHUSIX.

C3.2

[TpownsBoabIe U AU depeHITnabl BRICIIHX MOPsIKoB. Dopmyira
JleiiOHuLA.

C3.3

Paznoxenus mo popmyne Teitmopa.

\S]

C34

VccnenoBanue noBeeHUs (QyHKITHA.

CamocrosiTeibHas paGora

27

CP3.1

[TpopaboTka yuyebHOro MaTepuana JeKInun

2.25

CP3.2

IToaroroBka k CCMHUHAapamM

CP3.3

[ToaroToBKa K KOHTPOJILHOM paboTe

CP3.4

Brinonaenue pacueTHo-rpadguueckoi paboThl

15

CP3.5

Jpyrue BUIbI CaMOCTOSITEILHON paOOTHI

5.75

12




HNurerpajbHoe ucuncjaeHue GyHKUMA 01HOM epeMeHHOH

Jlexknun

12

4.1

[TepBooOpazHas 1 HeoNpeIeIeHHBIH HHTErpall, ero cBoicTBa. Tabmuma
MHTErPajioB OCHOBHBIX 3JIEMEHTapHbIX (GYHKLUH. 3aMeHa IEpEMEHHOM U
NOJBE/ICHUE 1101 3HAK AuddepeHnnana B HeOnpeaeaeHHOM HHTErpae.
HHuTerpainsl oT GyHKIMHN, COAEpKAMIUX KBaApaTHBIN TpexwieH. Dopmyna
MHTETPUPOBAHUS 110 YACTSIM.

4.2

HNHTerpupoBanue parmoHaIbHBIX Apo0Oeii. Pa3inokenne nmpaBuiIbHOM
panoHanbHOU ApoOu Ha npocreimue. VHTerpupoBanue npocTenimmx
paloHaIbHBIX IpOOEil.

4.3

WHTerpanbl OT TPUTOHOMETPHUECKUX (DYHKIMNA, HHTETPAJIBI OT
UppalMOHATIBHBIX (PYHKIMHA. IHTerpupoBaHue HEKOTOPBIX
UPPALMOHATIBHBIX (QYHKIIHI C TOMOLIBIO0 TPUTOHOMETPUYECKUX
II0JICTAHOBOK.

4.4

OrnpeneneHHbI UHTErPaAll, €ro CBOMCTBA. TeopeMa o cpeHeM. 3ameHa
nepeMeHHOM 1 (OpMyJia MHTETPUPOBAHHUS 110 YACTSIM B ONPEICIICHHOM
uHTerpane. OnpeneneHHbl HHTErpajl ¢ IEPEMEHHBIM BEPXHUM IPEIEIIOM.

4.5

®opmyna Herotona-JleitOnuma. HecobcTBeHHBIE HHTErpAIBI IEPBOTO H
BTOPOTO pojia, ux cBoicTBa. CpaBHEHUE U OLIEHKA OMPEIeIEHHBIX
uHTErpaioB. [IpubamkeHHOE BHIYUCICHNE ONPEISIICHHBIX HHTETPAJIOB
(opmyna tpanenuii, popmyna napabdoun).

4.6

[IpuMeHeHne onpeneeHHbIX HHTETPAJIOB ISl PEIIEHUs TEOMETPUYECKUX
U Qu3nuecKux 3aaad. Beruncnenue miomanen, 1nuH ayr. Beruucnenue
00BEMOB TeJ 10 IUIOIIAJISAM NoNepeuHbIX ceueHnil. Haxoxnenne paboTbl
IIEPEMEHHOM CUJIBI.

CemuHapbl

p—
\]

C4.1

Heonpez[eneHHLIﬁ HHTETpaJl. I/IHTerI/IpOBaHI/Ie METOJ0M 3aMCHBI
NEPEMCHHOTO U 110 4aCTAM

C4.2

MHTerpupoBanie palMoOHAIbHBIX Jpo0ei.

C4.3

WHTerpupoBanne HpparMOHAIBHBIX BBIPAKEHUN

C44

HHTerpupoBaHre TPUrOHOMETPUUECKUX BBIPAKEHUN. Y HUBEpCAIbHAS
TPUTOHOMETPUYECKAs IOCTAHOBKA.

N NN B

C4.5

Ornpenen€éHHBIA UHTETPAJl U €r0 CBOMCTBA. 3aMeHa NIEPEMEHHOM U
MHTETPUPOBAHUE T10 YACTSAM B ONPEJCICHHOM UHTErpaie. Berunciaenue
rtomaaeit GUryp u JUIMH OyT KPUBBIX.

C4.6

Brrunciienne 00beMOB TEJ 110 IomaadaM MonepeYHbIX CEUYCHMI.

CamocrosiTeibHas paGora

26

CP4.1

[TpopaboTka yuyebHOro MaTepuana JeKInui

1.5

CP4.2

IToaroroBka k ceMuHapam

1.5

CP4.3

[TonroroBka K KOHTPOJIBHOMU paboTe

CP4.4

Jlpyrue BUJbI CAMOCTOSITENILHON PabOTHI

20

q)yHK].[I/II/I HECKOJBbKHX IMTCPEMEHHbIX

Jlekuun

12

5.1

@DyHKIIUN HECKOJIBKUX NepeMeHHbIX. O0nacTh onpenenenHus. YactHoe u
noJsiHoe npupatienre Gynkuuu. IIpeaen u HEMPEPHIBHOCTH B TOUKE
(GYHKIMU IBYX EPEMEHHBIX.

5.2

YactHble npousBoaHble. @opMmyia Ajs HOTHOTO NMpUpaLIeHUsT (PyHKINUN
JIBYX TIEPEMEHHBIX,

13




Huddepennman GyHKum 1ByX MepeMEHHBIX, HICTIOJIb30BAaHUE €TO B

5.3 NPHUOMKEHHBIX BBIUMCICHHSIX. YaCTHBIC TIPOU3BOIHBIE CIIOKHON 2
GyHKINH.
54 HpOI/ISBOl[HaZI 10 HANPABJICHUIO, TPATUCHT (DYHKIIMU U €TO CBS3b C ’
IIPOM3BOTHOM MO HAIIPABIICHUIO
55 YacTHble IPOU3BOIHBIE BBICIIUX MOPSIIKOB, HE3aBUCUMOCTh CMELIaHHON ’
MIPOU3BOTHOMN OT nopska AuddepeHInPOBaHHUS.
56 DKcTpeMyMbl QYHKIUH JIBYX MIEPEMEHHBIX, HEOOXOAMMBIE U JIOCTaTOYHBIC >
YCIIOBUS DKCTPEMyMa.
CemuHapsb! 12
C5.1- | Yactable mpousBoaHbIe U AU depeHnnans GyHKIUH MHOTHX 4
C5.2 | nepeMEeHHBIX.
C5.3-
C5.4 [TpousBoanas GyHKIMY 110 HanpaBieHuto. [ pagueHT GyHKkuuu. 4
C5.5-
C5.6 DKcTpeMyMbl GYHKIIUH JIBYX MTEPEMEHHBIX 4
CamocrosiTejibHas padoTa 26
CP5.1 | IIpopaboTka yueOGHOT0 MaTepuaa JEKIHi 1.5
CP5.2 | TlogrotoBka K ceMHMHapam 1.5
CP5.3 | BeimonHeHue pacueTHO-rpaduueckoil paboThl 15
CP5.4 | Ipyrue BuJibl cCaMOCTOSITEIbHON pabOTHI 8
6 JAuddepenuunajbubie ypaBHEeHUS
Jlekuuu 12
Huddepenunansapie ypaBHEeHUs IEpBOro nopsiaka. OCHOBHbBIE
MOJIOXKEHUSI: YaCTHBIE pelieHus1, o01ee pemeHne, 001muii UHTerpail,
6] | Ha4aubHOE YCIOBHE. Teopema Ko o cymectBoBanuu u )
' €MHCTBEHHOCTH perieHusd. JuddepeHunanbHbie ypaBHEHUS IEPBOTO
NOpsIIKa YpaBHEHUS C pa3leIAIOIIUMHUCS IEPEMEHHBIMH, OJHOPOJHBIE
yYpaBHEHUS, JTMHEWHBIE IEPBOTO MOPSIJIKA.
Juddepenunanbable ypaBHEHHsI BHICIIUX HOPsAKOB. OCHOBHBIE MTOHSTHS.
6.2 Teopema Koiu o cyiecTBOBaHMM U €JUHCTBEHHOCTH perieHus. Ciyyait )
HEINOCPENCTBEHHOT 0 MHTEerpupoBanus. [lonmxkenne nopsaka
T depeHIIMATBHOTO YpaBHEHHUS.
63 JluneliHble OHOPOAHBIE TU(GepeHIaIbHbIE YpaBHEHHUS BTOPOTO )
) nopsaka. Onpenenurens BpoHckoro, ero cBoicTBa.
TeopeMsl 0 CTPYKType 0OLIEro pereH s JMHEHHOTO OTHOPOTHOTO U
6.4 | HEOTHOPOIHOTO YPaBHEHHs BTOPOTO MOpsika. MeTo Bapuanuu 2
MOCTOSIHHBIX HAX0’KJIEHUS] YACTHOTO PEIIECHUs] HEOTHOPOJAHOIO YPaBHEHUSI.
6.5 Haxoxnenue penieHus JMHEHHOro 0JJHOPOAHOTO TuddepeHIINaTLHOrO )
ypaBHEHHUS BTOPOTO MOPSAKA C MOCTOSHHBIMU K03 puieHTaMu.
6.6 Pemenune nuneiHoro nuddepeHaaIbHOro ypaBHEH!sT BTOPOTo MOPSIKa C )
' MOCTOSTHHBIMU KO3 (UIIMEHTAMH U CO CIIeMaIbHON MPaBOW YacThIO.
Cemunaps! 12
Juddepenunanbable ypaBHEHUS =20 MOPSAJKA: C PA3AEIAIOLIMMUCS
Co.1 nepemeHHbIMH. nddepeHnnansrbie ypaBHEHUS I-20 MopsIKa 2
JMHENHbIE, ONHOPOJHBIE, IPUBOASIINECS K OTHOPOJHBIM.
C6.2 | luddepennmanpuple ypaBuenust bepuyim, B moyHbeIX quddepennnanax. 2
C6.3 Juddepenunansubie ypaBHEeHUs 2 MOPSIKA, TPUBOJAIIMECS K YPAaBHEHUSIM >

1 mopsizka.

14




Opnnopoausie quddepeHnnanbHble ypaBHEHUS 2 MOpsIKa, TPUBOISIINECS

C6.4 2
K ypaBHEHUsM | nopsizika.
C6.5 Pemmennie nMHEHHBIX HEOTHOPOAHBIX UG DEepeHIINATBHBIX YPaBHEHHIH
Cé. 6 2-20 MOPSAJKA C TOCTOSITHHBIMU KO3(PPUIIMEHTaMU U CIIeIUaIbHON MTPpaBon 4
YacThbIO.
CamocrosiTejibHasi padoTa 26
CP6.1 | IlpopaboTka yueOHOTO MaTepraa JICKIHi 1.5
CP6.2 | [logroroBka K cEeMUHapam 1.5
CP6.3 | TlogroroBka K KOHTPOJILHOU padboTe 3
CP6.4 | Brimonaenue pacueTHO-rpaduueckoil paboThl 12
CP6.5 | lpyrue Bubl cCaMOCTOSITETILHON pabOTHI 8
7 DK3aMeH 30
CP7.1 | IlogroToBka K 3K3aMeHy 30

15




S. YYEBHO-METOINYECKOE OBECIIEYEHHUE CAMOCTOSTEJBLHON
PABOTBI CTYJEHTOB

CamocTtosTenpHas paboTa CTyIEHTOB IO JUCIMIUIMHE 0OCCIIEUYMBACTCS CICAYIONIMME y4eOHO-
METOJIMYECKMMH MaTepHalaMu:
1. PaGouas nporpamma JUCHUTLIUHBI.
2. YdyeOHas nuTeparypa W JOINOJTHHUTENIbHBIE MaTtepuainbl [Pa3nen 7 Paboueit mporpammsr
JTACITUILINHBI |.
3. Ilepeuenp pecypcoB nH(MDOpPMAIMOHHO-TEIEKOMMYHUKAIMOHHOM ceTn «MHTepHeT» [Pa3-
nen 8 Pabodeli mporpaMMBbl TUCITUTUTHHEI .
4. Meroanveckue ykazaHusl Il 00y4JaroIIuXcs 10 OCBOSHUIO TUCIUTUIMHBI [Paznen 9 Pabo-
4eil mporpamMMbl TUCIUTUIHHBI |, 00SCTICUNBAIONINE CAMOCTOSTEIBHYIO padoTy CTyIeHTa
IPU MOJATOTOBKE K Y4€OHBIM 3aHATHSAM, BBIIOJIHEHUHU JOMAIIHUX PAaOOT, MOArOTOBKE K
KOHTPOJIbHBIM MEPOTIPUSITUSIM U aTTECTALUSIM.
5. Kommekt nHANBUAYaIbHBIX 3a/IaHUH.
CTyneHTsl MOJYy4YalOT JOCTYI K YKa3aHHBIM MaTephajlaM HayuHas C TEPBOTO 3aHATHUS T10
mucourummae, B coorBeTcTBHU ¢ OIIOII.
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6. ®OHJI OLEHOYHBLIX CPEJICTB JUIsI TPOBEJIEHWSI TEKYIIEIO
KOHTPOJISI U NPOMEKYTOYHON ATTECTALIMM CTYJIEHTOB IO
JTUCHUIIMHE

®onnx  omneHouHbix cpenctB (POC) nmnsg TpoBeneHHs] TEKYHIEro KOHTPOJsS |
OPOMEXYTOUYHOW aTTECTAllMM OOYYalOMMXCS 10 JAUCHUIUIMHE Oasupyercs Ha IepedHe
KOMIIETEHIIMH C yKa3aHUEeM 3TaloB UX (OPMHUPOBAHUS B IIPOLECCE OCBOEHUs 00pa30BaTeIbHON
nporpammel  (pazgen 1). ®OC obecrieunBaeT OOBEKTHBHBIA KOHTPOJIb JOCTHIKCHHS BCEX
pe3yabTaToOB 00yUEHUs, 3aIIJJaHUPOBAHHBIX I JUCLUILINHBL.

@®OC BKIIOYAET B ceO:

— IepeueHb KOMIIETEHLUH C yKa3aHHEM 3TanoB MX (OPMHUPOBAHUS B IPOLECCE OCBOCHMS
00pa30BaTeNbHOM IPOrpaMMBbl;

— OIHMCaHWE I0KAa3aTejae U KPUTEPHUEB OLIEHMBAHUSA KOMIIETEHIMH Ha Pa3IMYHBIX dTanmax Mx
(dbopMHpOBaHUs, ONIMCAHUE ILIKAJ OLICHUBAHUS;

— THUIOBbIE KOHTPOJIbHBIC 33JaHUSI WIM UHBIE MaTepuaibl, HEOOXOAUMBIE /Ul OLICHKH 3HAHUM,
YMEHUH, BIaJileHUd U (MIJIN) OIBITA JACSITEIBHOCTH, XapaKTePU3YIOIIUE 3TaIbl POPMUPOBAHUS
KOMIIETEHIIMH B IPOLIECcCe OCBOEHUS 00pa30BaTeIbHON POTrPaMMBI;

— METOOUYECKHE MaTepuaibl, ONPEIACIAIOIINAE INPOLEAYyPbl OLICHUBAHWA 3HAHUM, YMCHHU,
BIaJeHUA W (WJIM) OMbITa MACATENbHOCTH, XapaKTEPU3YIOUIMX JTambl (OPMHUPOBAHUS
KOMIIETCHIINH.

KoHTponb ocBOeHUS AUCUMIUIMHBI MPOU3BOAUTCSA B cOOTBETCTBUM C llojokeHuem o
TEKYIIEM KOHTPOJIE YCIEBAEMOCTH U IPOMEXYTOUHOM arrectanuu cryneHToB MI'TY um. H.O.
baymana.

®OC sBnsieTcs NPUIOKEHUEM K JaHHOU paboyell mporpaMMe AUCLHUILINHBL
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7. IEPEYEHb YYEBHOW JIMTEPATYPBI W  JOMNOJHHUTEJBHBIX
MATEPHUAJIOB, HEOBXOJUMBIX /151 OCBOEHUA JTUCIIUITJIMHbI

Jureparypa
1. bepman, I'. H. CoopnuK 33124 110 Kypcy Marematnueckoro ananusa/ I'. H. bepman. — 11-
e m3a., crep. — Cankr-IlerepOypr : Jlanb, 2023. — 492 ¢. — ISBN 978-5-507-46033-5. —
Texcr: onextponHsni// Jlamp :  snekTpoHHO-OMOnmMoreuHas cucrema. —  URL:
https://e.lanbook.com/book/295943
2. [Ma6ynun, M. . COopHUK 3aaad 1O TEOpHH (PYHKIIMH KOMIUICKCHOTO MEPEMEHHOTO :

yuebnoe nocobue / M. N. lllabynun, E. C. IlonoBunkun, M. . KapnoB. — 7-e u3., 3IE€KTPOH.
— Mocksa : Jlabopatopus 3Hanwmii, 2023. — 365 c. — ISBN 978-5-93208-630-8. — Texcr :

DIIEKTPOHHBIN // Jlanp : ANIEKTPOHHO-OMOTUOTeUHAS cUcTeMa. — URL:
https://e.Janbook.com/book/297506
3. Tep-Kpukopos A. M., lllabyaun M. U. Kypc Mmatemarndeckoro ananusa : yued. mocobue

1uist By30B / Tep-Kpukopos A. M., Hlabynun M. U. - M. : Hayka, 1988. - 815 c. : un. - bubnuorp.:
c. 809.

JIOnOJTHUTEIbHBIE MaTePUAIIBI
1. byrpos 4. C., Hukonsckuit C. M. JubdepeHnraibHOe W UHTErPATLHOE UCYHUCIICHHE :
yueOHuk 1 By30B / byrpos f. C., Hukonbckmii C. M. - 3-e u3a., ucnp. - M. : Hayka. ['n. pex.
¢uz. -mar. gut., 1988. - 431 c. - (Beicm. matemaruka). - ISBN 5-02-013737-5. Hayuno-
texanueckas oudmuoreka MI'TY um. H.D. baymana — Y4eOnsrit poug — 109 sk3.
2. IMuckynoB H. C.  [QuddepeHunansHoe U UHTETPATbHOEC UCUUCICHUS U1 BTY30B : yueO.
nocoOue st BTy308B : B 2 T. / [luckynos H. C. - 13-e uzn. - M. : Hayka. I'n. pen. ¢us. -mar. nur.,
1985. T.2/IluckynoB H. C. - 13-e uzn. - M. : Hayka. ['n. pen. ¢us. -mar. aur., 1985. - 560 c.
Hayuno-texunueckas oubnuoreka MI'TY um. H.D. baymana — YueOnsiit hpoug — 313 k3.
3. ITuckynos H. C. luddepenunanbHoe U HHTETPaIbHOE UCUUCIEHUS: YIeOHHUK JJIs1 BTY30B: B 2
T. / [luckynoB H. C. - 9-e uzn., nepepad. u gom. — M. : Hayka, 1970. T. 1. - 1970. - 456 c. : un.
Hayuno-texaunueckas 6udanoreka MI'TY um. H.O. baymana — Yue6nblit pona — 16 k3.
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8. IIEPEYEHb PECYPCOB CETH HUHTEPHET, PEKOMEHAYEMBIX JJIA
CAMOCTOATEJBHOU PABOTBI ITPUM OCBOEHUH JUCIIUIIJIMHBI

1. Caiit ynuBepcurera: http:/bmstu.ru

2. Poccuiickas rocygapcTBeHHas OubimoTeka. http:// www.rsl.ru.

3. TocynapcTBeHHas myOIndHasi HAy9YHO-TeXHUYeckas onbiaroreka Poccun. http://www.gpntb.ru.
4. bu6bmuoreka MI'TY um. H.D. baymana. http://library.bmstu.ru.

5. Hayuno-texnmueckass Oubnmoreka KO MITY mm. H.D. Baymana. http:/library.bmstu-
kaluga.ru.

6. Hayunas snextponnas 6ubnuoreka http://eLIBRARY.RU.

7. DneKTpoHHO-OMOIMOTEeUHas cucTeMa u3aarenbeTBa «Jlanby http://e.lanbook.com.

8.  DnekTpoHHO-OMONMOTEYHass  cucTeMa  «YHHUBEpCHUTETCKas  OuOIMOoTeKa  OHJIANH»
http://biblioclub.ru.

9. DnexTponHo-0ubMoTeuHas cucrema «IPRbooksy http://www.iprbookshop.ru.

10. DnextponHo-6ubanoreunas cuctema (ObC) «¥Opaiit» https://biblio-online.ru.

11. LlentpanbHas 6ubmmoreka 00pa3oBaTeIbHBIX pecypcoB MunoOpHayku PD. www.edulib.ru.
12. Enqunas xomekuus g poBbix 00pa3oBaTeNbHBIX pecypcoB http://school-collection.edu.ru.
13. ®enepanbHbIi HEHTP HHPOPMALMOHHO-00pa30BaTENbHBIX pecypcoB. http://fcior.edu.ru.

14. Caiitr U3pgatensctBa MI'TY um. H.O. baymana https://bmstu.press/
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9. METOJIMYECKHE VKA3AHUS JUIA CTYAEHTOB 110 OCBOEHHMIO
JTACIATITAHBI

[Ipuctynas k pabore, KaXIbld CTYIEHT JOJDKEH TMPHUHUMATh BO BHHUMAaHHE
HIDKECIIEYIOLINE MTOJIOKEHMSL.

JlMcuuIuiiHa MOCTPOEHa MO0 MOIYJIBHOMY HMPUHIUIY, KaKIABIH MOAYIb HpPEACTaBISET
co0OM JIOrMYecKH 3aBeplICHHBIH pa3jen IUCUMIUIMHBL. B mepBoM cemectpe Tpu Moxyis. Bo
BTOPOM CEMECTPE YEThIPE MOYJIS (BKIHOYAs SK3aMEH).

Ha nepBoM 3aHATHM CTyZEHT mHojy4aeT MH(OpMAMIO I JOCTyNa K KOMILIEKCY
METOAMYECKIX MAaTEPHAJIOB MO JUCIUIUIMHE.

Jlek1iMOHHBIE 3aHATHS NOCBALICHbI PACCMOTPEHUIO KJIHOYEBbIX, 0a30BbIX MOJI0XKEHUI
Kypca 1 pa3bsICHEHHIO YU€OHBIX 3aJaHU, BBIHOCUMBIX Ha CAMOCTOSITENIbHYIO TPOPAOOTKY.

CemuHapbl IIPOBOJATCS JJIA 3aKPEIUVICHUs YCBOEGHHOW MH(pOpMaiuM, MpHoOpeTeHus
HaBBIKOB €€ NPUMEHEHHs IS pEIIeHUs MPaKTHYECKUX 3a7ad B MPEeIMETHOW o0nactu
JUCLUTUIMHBL.

[IpakTryeckas MOATOTOBKA MPHU PeANTU3aLUN YI€OHOU JUCIUIUIMHBI OPraHU3YeTCs TyTeM
IPOBE/ICHUS] CEMUHApPOB, NPAKTUYECKUX 3aHATUH M WHAWBUIYAJIbHBIX M(WIM) TIPYNIOBBIX
KOHCYJIbTAIlMA, MPEIyCMATPUBAIOIINX YYacTHEe OOYYaIOUIMXCS B BBINOJHEHHH OT/EIBHBIX
3JIEMEHTOB PadoT, CBA3AHHBIX C Oyaylield npodeccuOHaIbHON 1EATEIbHOCTBIO.

[IpakTryeckast MOATOTOBKA MOXET BKJIIOUATh B ceOsl OTIENbHBIC 3aHATHS JICKIIMOHHOTO
TUIIA, KOTOpbIE MPEAyCMaTpPUBAIOT Mepefady ydyeOHOH uHpoOpMauuu oO0ydarolumcs,
HEOOXOAMMOW Ui TOCTENYIOIIEro  BBIMOJHEHHS  paboOT, CBA3aHHBIX C  Oy;ymien
npodeCCHOHATIBHOMN 1€ TETbHOCTBIO.

CamocrosiTesibHasE padora CTYIEHTOB BKJIIOYACT CIIEAYIOIIME BHJBL: B IEPBOM
ceMecTpe MpopaboTka yueOHOro marepuaia JIEKUU, MOAr0TOBKAa K CeMUHapaM, MOJArOTOBKa K
KOHTPOJILHOM pPaboTe, BBINIOJHEHHWE pPAacYeTHO-Tpauieckoil paboThl, BO BTOPOM CEMECTpe
npopaboTka yueOHOro Marepuaia JeKIHi, TOAroTOBKa K CeMUHAapaM, MOJArOTOBKA K IK3aMeHY,
MOJITOTOBKA K KOHTPOJIGHOW paboTe, BHIMOJIHEHHE pacueTHO-Trpadudeckoil paboTel. Pe3ynbTarh
BCEX BUJIOB pabOTHI CTYIEHTOB (POPMUPYIOTCS B BUJIE JINYHOTO PEUTHUHTA, KOTOPBIM yUUTHIBAeTCS
Ha TPOMEXYTOYHOUW arTtecranuu. CamocTrosATenbHas paboTa MpeaycMaTpUBaeT HE TOJBKO
npopaboTKy MaTepualoB JIEKIMH, HO M HMX pacIIMpeHHe B pe3ylbTaTe IMOMCKA, aHAIN3a,
CTPYKTYPUPOBAHUS M MPEACTABICHUS B KOMIIAKTHOM BHJIE COBPEMEHHOW WH(OPMAIINU U3 BCEX
BO3MOHBIX HCTOYHHUKOB.

Texkymuii KOHTPOJIb TIPOBOAWTCS B TEUCHHE KAXKIOTO MOXYJS, €ro HUTOTOBBIC
pe3ysbTaThl CKJIAIbIBAIOTCS U3 OLIEHOK IO CJIETYIOIUM BUIaM KOHTPOJIbHBIX MEPOIPUSATHIA:

- KonTpomnpHas pabora
- PacuetHo-rpaduueckas paboTa.

OcBoeHME AMCIUIUIMHBI M €€ YCIEIIHOE 3aBEpIICHHE Ha CTaTuH MPOMEKYTOUHOU
aTTeCTallud BO3MOXHO TOJIBKO TPU PETYJsipHO paboTe BO BpeMsl ceMecTpa M IUIaHOMEPHOM
POXOXKICHUN TEKYyIIero KOHTposst. HabpaTh pedTHHT 10 BceM MOIYJSIM B KaXKJOM CEMECTpe,
OpOMTH MO KaXAOMY MOJYJII IUIAHOBBIE KOHTPOJIBHBIE MEpPONPUSATHS B TEUYCHHE
IK3aMEHAIIMOHHOHN CeCCHH HEBO3MOXHO.

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

IIpoMe:kyTouHasi aTTecTalus 10 pe3yjibTaTaM IEPBOr0 ceMecTpa MO JAUCHUILINHE
npoxoauT B ¢opme 3adera. [IpomexkyTrodHas arTecTamus MO pe3yiabTaraM BTOPOTO CEMeCTpa
IpoXOauT B (OopMe dK3aMeHa, KOHTPOJIHPYIOLIETO OCBOCHHE KIIIOUYEBBIX, 0A30BBIX MOJI0KEHUH
JVCIIATUTHHBL, COCTABIISIONINX OCHOBY OCTaTOYHBIX 3HAHUHN TI0 HEH.

MeToauKa OLEHKH 110 PEHTHHIY

CTyneHT, BBIITOJHUBIINN BCE NMPEyCMOTPEHHbBIE YU€OHBIM IJIAHOM 3aJaHUs U CAABIINH
BCE KOHTPOJIbHBIE MEPONPHUATHS, MOJIy4aeT UTOTOBYIO OLIEHKY IO JWCIUIUIMHE 3a CeMECTp B
COOTBETCTBHUH CO ILKAJION:
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PeiiTuHr Ouenka Ha IK3aMeHe Ouenka Ha 3a4yere
85—-100 OTJINYHO 3auTeHo
71 — 84 XOPOIIIO 3a4TeHo
60 — 70 YIOBJIETBOPUTEIIHHO 3auTeHo
0-59 HEYJOBJIETBOPUTEIBHO He 3auteno

OueHuBaHue JUCUUIUIMHBI BENETCS B COOTBETCTBUU C llojokeHweM O TeKyliem
KOHTPOJIE YCIIEBAEMOCTH U MPOMEKYTOUHOM aTTecTtauuu ctynentoB MI'TY um. H.D. baymana.
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10. IEPEYEHb HWH®OPMAIIMOHHBIX TEXHOJOTIHWH, HWCHOJIb3YEMBIX
ITPU N3YYEHUU JAUCHUIIVINHBI, BKJIIOYASA INEPEYEHb
IMPOI'PAMMHOI'O OBECIIEYEHMS, NHO®OPMAIIMOHHbIX
CITPABOYHbIX CUCTEM U ITPOPECCHUOHAJIBHBIX BA3 JTAHHbIX

NndopMmannoHHble TEXHOJIOTUM:

— OnektpoHHas wuH(pOpManMoHHO-0Opa3zoBatenbHas cpega MITY  um. H.D. baymana
oOecrieynBaeT JOCTYN K Y4eOHBIM IUIaHaM, pabOYMM NporpaMMaM IUCIHHIUIMH (MOyJei),
porpaMMaM MpPaKTHUK, IEKTPOHHBIM y4EOHBIM H3IAHUSM U DJIEKTPOHHBIM 00pa30BaTEIbHBIM
pecypcam, yKa3aHHBIM B paOOuyuX Mporpammax JUCHMIUIMH (MOJIYJei), mporpaMmax MpaKTHUK,
dbopMupoOBaHUE 3TEKTPOHHOTO MOPTHOINO 00YydarOIIEerocs, B TOM YHUCIE COXpaHEHUE ero padboT
U OLEHOK 3a 3Tu paboTel. IlpegycmMoTpeHa BO3MOXHOCTh CHHXPOHHOTO M ACHHXPOHHOTO
B3aMMOJICHCTBHSI CTYJIEHTOB W MpENoJaBaTelieil MOCPEACTBOM TEXHOJOTUH U CIYyXO 10
NEPEChUIKE U TOJTYYCHHUIO DJIEKTPOHHBIX COOOIMICHUH MEXKIy IMOJB30BATEISIMH KOMITBIOTEPHOM
cetu HTEpHET.

- DneKTpoHHas mouTa mpemnoaasarers: chernova@mgul.ac.ru;

- Cucrema BigBlueButton https://webinar.bmstu.ru;

IIporpammHoe o0ecnieyeHue:

- LibreOffice

- Mozilla Thunderbird
NupopmanuoHHbIE CIPABOYHbIE CUCTEMBbI:

- WNudopmannonHo-npasosas cucrema «l apant» http://www.garant.ru;
- Nupopmannonno-npasosas cuctema «Koncynprant [Lmroc» http://www.consultant.ru;

IIpodeccuonanbubie 6a3bl JAHHBIX:

— Pecypc «MammHocTpoeHue» http://www.i-mash.ru.

— ITopran mammHocTpoeHus http://www.mashportal.ru.
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11. OMUCAHUE MATEPHUAJBHO-TEXHUYECKOM BA3bl, HEOBXOJIUMOMN
JJIA U3YUYEHUSA AUCHUITVINHBI

HepequL MaTCpHUAJIbHO-TCXHUYCCKOI'O obecrneueHus JAUCIHUITIINHBI

Ne,

wn Bua zansarui Bua v HamMeHoBaHue 000pPy10BAHMS

1 | Jlexkunm CHEIHAIbHO 000PYIOBAHHBIE aAYAUTOPHH C
MYJIbTHMEMHHBIMHA CPEJICTBAMH, CPEIICTBAMH
3BYKOBOCIIPOM3BEICHUSI M IMCIOIIIMMHU BBIXOJ B CE€Th
WHuTepHeT; moMeleHus sl POBEICHHS Ay TUTOPHBIX
3aHSTHIA, 000pYIOBaHHBIC YUeOHOU MEOECIBIO; Ay AUTOPHH
OCHAIIIEHHBIE KOMITBIOTEPAaMH C JOCTYIIOM K 0a3am
JAHHBIX U CeTH VHTEepHET; CTyIUN; KOMITLIOTEPHBIS
KJIACCHI.

2 | CemuHapsl CrenuagbHO 000PYIOBAHHBIC aAYAUTOPUU C
MYJIbTUMEINIHHBIMU CPEICTBAMH, CPEACTBAMHU
3BYKOBOCIIPOU3BEIACHUS U UMEIOIIUMHU BBIXOJI B CE€Th
WuTepHeT; momenieHus A IPOBEACHUS ayAUTOPHBIX
3aHATUH, 000pyAOBaHHBIE Y4eOHON MeOebIO; ayAUTOPUHU
OCHAIIICHHBIE KOMIIBIOTEPAMHU C JOCTYIIOM K 6a3am
JAHHBIX U ceTu HTepHET; CTyIuu; KOMIIbIOTEPHBIC
KJIACCHI.

3 | CamocrosTenbHas pabota | OubinoTeka, uMerolas padoure MecTa JUIsl CTY/IEHTOB;
BBICTABOYHBIC 3aJIbI; ayAUTOPHH, OCHAIIICHHBIC
KOMIIBIOTEpPAMHU C TOCTYIOM K ceTu MHTepHer.
ConMoKyabTYpHOE MTPOCTPAHCTBO YHUBEPCUTETA
MO3BOJIACT CTYACHTY KaU€CTBCHHO BBLIINNOJIHATH
CaMOCTOSITENIbHYIO paloTy.
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YTBepxx/eHa Ha 3acejaHUU Kadenpbl K6
«BbIciIasi MaTemMaThKa U hU3MKa»

ITpotokos Ne 8 ot 09.04.2024 1.

JINCT BHECEHUSA U3MEHEHUI

1). IL.7. IEPEYEHH OCHOBHOJ¥ U JJOTIO/THUTE/ILHOM YYEBHOI JINTEPATYPBI,
HEOBXOJIMO¥ I/I1 OCBOEHHS JUCIUAII/IAHBI, YUATATD B CJIEJ[YFOIIEN
PEJAKIUM:

7. IlepeueHb yueOHO¥ JIUTEPATyPhl U AONO/THUTE/ILHBIX MaTePHAJIOB, HE00XOJUMBIX /I/Isl 0CBOEHHUSA
JUCIHUIUIHHBI

JIuTeparypa 110 AUCLUIUIVHE:
1. T'ankun C. B. KpaTkuii Kypc MareMaTUueCKOro aHaau3a B JIEKLIMOHHOM U3/I0)KeHUU 1 CTYeHTOB
MI'TY um. H. D. baymaHa (ueTBepThlii cemecTp) [31ekTpoHHbIN pecypc] / T'ankuu C. B. - 2005.
2. lanxkuu C. B. Kpatkuii Kypc MaTeMaTH4yeCcKOro aHa/ir3a B JIEKLMOHHOM U3/I0’)KeHUUM [1JIsl CTY[€HTOB
MI'TY um. H. D. baymana (Tpetuii cemectp) [31eKTpoHHbIM pecypc] / I'ankun C. B. - 2005.
3. Tep-KpukopoB A. M., Illabynun M. U. Kypc maremaTryeckoro aHaium3a : yueb. mocobue fjist By30B /
Tep-KpukopoB A. M., [lTabynun M. U. - M. : Hayka, 1988. - 815 c. : u. - Bubnmumorp.: c. 8009.
4. MabynuH, M. V. CO60pHUK 3a/jau 110 TeOpyH PYHKILMM KOMITJIEKCHOTO TIepeMeHHOro : yueOHoe
rocobue / M. W. llabynuH, E. C. [TonoBuHKKH, M. U. KapnoB. — 7-e u3/,., 3/1eKTpoH. — MOCKBa :
Jlaboparopus 3HaHuM, 2023. — 365 c. — ISBN 978-5-93208-630-8. — TeKcT : 3/1eKTpOHHbIH // JIaHb :
371eKTPOHHO-0nbmmoTeynast cucrema. — URL: https://e.lanbook.com/book/297506

2). I1.10. IEPEUEHD NTH®OPMAIIIOHHBIX TEXHOJIOT' Ui, UCIIO/Tb3YEMBIX
PV U3YYEHUH JVICIUATLIAHGI, BK/ITFOYASI TIEPEUEHB ITIPOTPAMMHOT'O
OBECHEYEHNA 1 TH®OPMAIIIOHHBIX CIIPABOUYHBIX CICTEM, YUTATH B
CJIEJYTIOIIEN PEJAKIAM:

10. ITepeueHs HH(POPMAIUOHHBIX TEXHO/IOTHH, MCII0/Ib3yeMbIX MPU U3yYeHUH JUCIHIIAHBI,
BKJ/II0Uasi MepeueHb NPOrpaMMHOro odecreuyeHus, HH(POPMALMOHHBIX CIIPABOUYHBIX CHCTEM H
npo¢eCCHOHA/TBHBIX 0a3 JaHHBIX

IIporpaMmMHoe obecrnieueHmue:
- LibreOffice

- Mozilla Firefox

- OpenOffice

IIpenopaBarenb Kadepsbi:

Yepnoga T.B., crapumii npernogaBaress, tv.chernova@bmstu.ru



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

ITporokos Ne 09.04.17-04/8 ot 08.04.2025 1.

JINCT BHECEHUSA U3MEHEHUN

1). IL.7. IEPEYEHh OCHOBHOJ¥ U JOTIO/THUTE/ILHOM YUEBHOI JINTEPATYPBI,
HEOBXOJIMO¥ I/I1 OCBOEHUSA JUCIAIIIAHBI, YATATH B CJIEJJYFOIIEN
PEJAKIIVN:

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

JIuTeparypa 110 AUCLUIVIVHE:
1. Tep-KpukopoB A. M., [llabynun M. 1. Kypc MaremaTryeckoro aHaiu3a : yue0. mocobue fijisi By30B /
Tep-KpukopoB A. M., [1labyaud M. U. - M. : Hayka, 1988. - 815 c. : w1. - bubmmorp.: c. 809.
2. llabynuH, M. . CO0pHUK 3a/jau 10 Teopuu QPyHKIMI KOMIUIEKCHOTO TIepeMeHHOr0 : yueOHoe
nocobue / M. U. lllabynun, E. C. ITonoBunkuH, M. . KapioB. — 7-e u3g,., anekTpoH. — MockBa :
Jlaboparopwus 3Hanui, 2023. — 365 c. — ISBN 978-5-93208-630-8. — TeKcT : 371eKTpOHHbIM // JIaHb :
3/IEKTPOHHO-0MbmMoTeuHast cuctema. — URL: https://e.lanbook.com/book/297506
3. T'ankun C. B. Kpatkuii Kypc MaTeMaTUueCKOTO aHaIu3a B JIeKLIMOHHOM H3JI0XKEeHUH [I7IsI CTY/IeHTOB
MI'TY um. H. D. baymaHa (ueTBepThlii ceMecTp) [3/1eKTpoHHbIM pecypc] / T'ankuu C. B. - 2005.
4. I'ankun C. B. KpaTkuii Kypc MateMaTlueCcKoro aHaau3a B JIEKLIMOHHOM U3/I0KeHUHM /151 CTY/IeHTOB
MI'TY um. H. D. baymana (Tpetuii cemectp) [3/1eKTpoHHbIM pecypc] / I'ankun C. B. - 2005.

2). I1.10. IEPEUYEHD MTH®OPMAI[VIOHHBIX TEXHOJIOT M1, UCIIO/Ib3YEMBIX
PV U3YYEHWHU JVICIATIIAHGI, BK/IFOUYASI TIEPEUEHD ITIPOTPAMMHOTI'O
OBECHEYEHMA 1 TH®OPMAIIIOHHBIX CIIPABOYHBIX CICTEM, YUTATH B
CJIEJYTIOILIEN PEJTAKIAM:

10. ITepeueHs HH(POPMAIUOHHBIX TEXHO/IOTHH, MCII0/Ib3yeMbIX MPU U3yYeHUH JUCIHUITAHBI,
BKJ/II0Uasi MepeueHb NPOrpaMMHOro odecreuyeHus, HHGOPMALMOHHBIX CIIPABOUYHBIX CHCTEM H
npogeCCHOHA/TBHBIX 0a3 JaHHBIX

IIporpaMmMHoe obecrnieueHmue:
- 7-Zip

- Arch Linux

- LibreOffice

- Mozilla Firefox

- OpenOffice

ITpenopaBarensb Kadegpbi:

Yepnoga T.B., crapumii npernofiaBaresis, tv.chernova@bmstu.ru



