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YTBep)kJeHa Ha 3acejaHUU Kadepbl «Bbiciiasi MaTeMaTHKa U pU3MKa»
[Tpotokon Ne 13 3acesanus Kadeapsl «K6» ot 15.06.2021 1.

[MlesnsikoBa A.A

Hauaneauk Ot/zena o6pa3oBaresibHbIX IPOrpamMM 7 ,
f

Pabouas mporpamma oobpeHa Ha 2022/2023 y4ueOHbIH rof,.
[Tporokon Ne 8 3acenanus kadeapsl «K6» ot 19.04.2022 1.
JIuct nepeyTBep>xeHUs pabouei MporpamMMbl JUCLIUIIIMHBI / TIPAKTHKU.

Pabouas rporpamma oobpeHa Ha 2023/2024 yueOHbIM rof.
[Tporokon Ne 6 3acenanus kadeapol «K6» ot 11.04.2023 .
Jluct nepeyTBep>xeHUs pabouei MporpamMMbl JUCLUITIMHBI / TTPAKTHKU.

Pabouasi mporpamma oo6pena Ha 2024/2025 yueOHbIN rof,.
[Tporokon Ne 8 3acenanus kadeapnl «K6» ot 09.04.2024 1.
Jluct nepeyTBepXxeHus pabouei MporpamMMbl JUCIUITIMHBI / TIPAKTHKU.

Paboyast mporpamma ozobpeHa Ha 2025/2026 yueGHbI rof,.
ITpotokon Ne 09.04.17-04/8 3acenanus kKadenpsl «K6» ot 08.04.2025 1.
JIvcT nepeyTBepskaeHus: paboyeii MporpaMMbl AUCLUTUIAHBI / TPAKTHKH.
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1. IINIAHUPYEMBIE PE3YJIBTATBI OBYYEHUSA 1O JUCHUIIJIMHE
MOAYJIIO), COOTHECEHHBIE C IIUVTAHUPYEMBIMU PE3YJIbTATAMHA
OCBOEHHA OFPA3OBATEJIBLHON ITPOT'PAMMBI

Hacrosmas paGodas nporpaMma ITUCHUIUIMHBI YCTaHABIMBAET TPEOOBAaHUS K 3HAHUSIM
U YMEHHUSAM CTY/ACHTA, a TaKXKE OMNpEACISeT COACpXKAaHWE M BUIBl YYEOHBIX 3aHATHH U
OTYETHOCTH.

[Iporpamma pa3paboTana B COOTBETCTBHUH C:

» CaMOCTOSITEILHO yCTaHABIMBaeMbIM oOpa3oBareibHbIM cTanaapToMm (CYOC 3++) mo
HAIpPaBJICHUIO MOATOTOBKM (ypoBeHb OakanaBpuata):01.03.02 «IIpuxnanHas mMatemaTuka u
nH(pOpMaTUKAY;

* OcHOBHOI mpodeccuoHaTbHONH 00pa30BaTEIbHON MPOrpaMMON MO HANpaBJICHUIO
noarotoBku 01.03.02 «[Ipukitanmnas MaremMaTrka 1 ”HOOPMATHKAY;

* YuebubM wtanom MI'TY um. H.D. baymana no nanpasnenuto noarorosku 01.03.02
«[Ipuknaanas MaTeMaTHKa U HTHPOPMATHKA.

[lpy  ocBOeHMM  AMCUMIUIMHBI  IUIAHHpYeTCs  (OPMUPOBAaHHME  KOMIICTCHIIWH,
npenycmorpeHHbix OIIOII nHa ocHoBe CYOC 3++ no Hampasinenuto noarorosku 01.03.02
«[Tpuknagnas Mmarematuka 1 nHGpopMaTuKa» (YpoBeHb OakanaBpuaTa)

Koa xomnerenuuu ®@opMyIMPOBKA KOMIIETEHIINU
no CYOC 3++

Ob6menpodeccnoHabHbIe KOMIIETEHIIUN COOCTBEHHbIE

Crioco6eH nNpuMeHsTh B IPOPeCCUOHATBHOMN e TeIbHOCTH

OIIKC-1 (GyHIaMeHTaJIbHbIE 3HAHUSI O 3aKOHOMEPHOCTSIX, KOTOPBIE YIIPABIISIFOT
(01.03.02) ABIICHUSAMU, 2P PeKTaMu U MpolieccaMu, MOTYYCHHBIMU B 001aCTH
MaTEeMaTHYECKUX U (MJIH) ECTECTBEHHBIX HayK.

Jlnst kaTeropuil «3HaTh, YMETh, BIAJETh» IUIAHUPYETCS JTOCTHIKEHHUE DPE3YJIbTaTOB
oOyuenuss (PO), BHOCAImMX Ha COOTBETCTBYIOIIMX YPOBHSAX BKJIaag B (OpMHUpOBaHUE
KOMIIETEHIIMM,  MPEeAyCMOTPEHHBIX  OCHOBHOM  MpogeccHoHanbHOM  00pa3oBaTeNIbHOMN
nporpaMmoii (tadm. 1).



Tadoauna 1. Uaaukatopel 1OCTHKEHUS KOMIIETCHITUN

1

2

3

Komnerennus: xox mo CYOC
3++, popmyanpoBka

HNuauxkaTopsl

@DopMbI U METOAbI 00YUYEeHHUS, CTIOCOOCTBYIOIIHE
(opMHUPOBAHUIO U PA3BUTHIO KOMIIETEHIIUH

OIIKC-1

(01.03.02)

CrniocobeH npuMeHsTh B
poheCCHOHATILHOM JIeATEILHOCTH
(byHIaMeHTaIbHBIC 3HAHUS O
3aKOHOMEPHOCTSIX, KOTOPBIE
VIPABIISIOT SBICHUSIMU,
a¢ddexramu u poreccamu,
MOJTyYCHHBIMHU B 00JIACTH
MaTeMaTHYeCKUX U (WJIH)
€CTECTBEHHBIX HaYK.

3HATDH

- OCHOBHbIE MOHATHS U 6a30Bble KOHCTPYKLIUU alreOpsl
- OCHOBHBIE KOHIIEMIIUY ECTECTBEHHOHAYYHOT'O 3HAHUS
U MX IPUIOKEHUS B UH(HOPMALIMOHHBIX TEXHOJOTHIX

- OCHOBHBIE TIOHATHSI, 0a30BbIe KOHCTPYKLIUHU H
pe3yabTaThl MATEMATUUYECKOI0 aHAIM3a U TEOPUU MEPBI
- OCHOBHBIE TIOHATHSI TeOpHH Ju(PepeHInanbHbIX
YpaBHEHMI U TEOPUH YCTONUMBOCTHU; KIACChl 3a]1a4
MaTeMaTHYeCKON (PU3HUKU

YMETb

- IPUMEHSATH METO/BI U AJITOPUTMBI aJIreOphbl

- IPUMEHSATH IPUEMBI U METO/IbI PEILICHUS
mudQepeHIranbHbIX YPABHEHUH U UX CUCTEM,
IPUMEHATh METO/Ibl ()YHKIIMOHATILHOTO aHAJIM3a B
pEILIeHNH 3a]]a4 MaTeMaTH4YeCKoN (PU3UKU

- (hopMynMpPOBaTh BEIYMCINUTENBHBIE 3a1a4H,
000CHOBBIBaTh HEOOXOAUMOCTH MPOBEACHUS
BBIYHCIIUTEIBHOTO KCIIEPUMEHTA U TIOCTPOECHUE ETO
IUIaHa

BJIAJIETH

- HaBbIKaMU UCIOJIb30BaHUs CIEIMATIBHBIX () YHKIUI
JUISL pEeLIeHUs 3a7a4 MaTeMaTHYeckoi (pU3uKn

- METO/IaMHU Pa3pabOTKHU aJITOPUTMOB ISl (POpMaNIbHBIX
CHCTEM BbIYMCIIEHUN (MalIMHbl ThIOPUHTa, HOPMaJIbHbIE
anroputTMbel MapkoBa 1 T.11.)

Jlekuun

CemuHapbl

CamocrosiTesibHas padora

AKTHBHbIE 1 HHTEPAKTHUBHBbIE (POPMBI (METOABI)
o0yueHus:

o0cykIeHUE MPAKTUYECKUX MPUMEPOB Ha JIEKIUAX U
CeMHUHapax




2. MECTO JUCHMUILUIMHBI B CTPYKTYPE OBPA3OBATEJBHOM
ITPOI'PAMMBI

Hucnummuaa Bxoaur B Onok bl «/luctwmmuael  (Momynu)»  0Opa3oBaTeIbHOMN
nporpamMmbl  OakanmaBpuata 1o HampaBiaeHuto 01.03.02 «[IpuknagHas wmaTemMaTuka U
UHPOPMATHKAY.

OcBoeHue JaHHOW TUCIUIUIMHBI HEOOXOIMMO KakK MpEeALIeCTBYONIee I CASAYIOUINX
JUCLUTUTMH 00pa30BaTebHON MPOTrPAMMBI:

— JluddepennuanbHbie ypaBHCHHUS;

— Kowmmnekcnsiii ananusz (TOKII);

— VYpaBHEHHUS MaTEeMaTUYECKON (PU3UKH.

OcBoeHne y4eOHOM JUCIUILTMHBI CBSI3aHO ¢ ()OPMHUPOBAHUEM KOMIIETEHLUH C YUETOM
Matpuiibl komrereHumii OIIOIT nns nHanpaenenuss (ypoBeHb OakamaBpumarta): 01.03.02
[TpuknamHas MaTeMaTuka U MHQOPMATHKA.



3. OBBEM JUCIUAIIJIMHBI

00beM  JTUCHUIUTHHBI
4acoB (486

OO0mm
aKaJIeEMUYECKUX

COCTaBJISIET
ACTPOHOMHUYECKHX

18

3a4ETHBIX
4acoB).

B

eauHuI(3.€.),
TOM

1 cemectp — 6 3.e. (216 ak.4.), 2 cemectp — 5 3.€. (180 ak.u.), 3 cemecTp — 7 3.€. (252 ak.u.).

Ta6auna 2. O0bEM TUCIMIUTMHEI 110 BUJIaM y4eOHBIX 3aHATHH (B aKaJIEMUYECKUX Jacax)

O0bem no cemecTpam, aKal. 4.

Kosmn4yecTBO cemecTpoB

Bujabl yueoHoii padoTsi Bcero OCBOECHHS JIMCIMILIAHBI
1 2 3
O0beM TUCIUTUIMHBI 648 216 180 252
AyautopHasi pabora* 306 108 90 108
Jlexu (JI) 144 54 36 54
Cemunapsi (C) 162 54 54 54
CamocrositesbHasi padora (CP) 342 108 90 144
[TpopaboTka yueOHOro MaTepuasa JSKIUH 18 6.75 4.5 6.75
IToaroroBka k ceMuHapam 20.25 6.75 6.75 6.75
ITonroroBka K sK3aMeHy 60 30 0 30
[ToaroToBka K KOHTPOJILHOM paboTe 18 6 6 6
Brimonaenue pacueTHo-rpaduueckoi paboThI 99 33 33 33
Jpyrue Buapl caMOCTOSTENbHON pabOThI 126.75 25.5 39.75 61.5
Buja npoMexyTOYHOI aTTeCTANMHU Jk3amMeH | 3adér | DKx3aMeH

*B TOM umclie, B (hopMe MPaKTUIECKOH OATOTOBKH

YUCIIC:




4. COJEP)KAHUE JUCHUAIIMHBIL, CTPYKTYPUPOBAHHOE 11O MOJAYJISIM YYEBHOW JUCIHUILUIMHBI C
YKA3AHUEM OTBEJEHHOI'O HA HHUX KO/MYECTBA AKAJEMHUYECKHX HWJIH ACTPOHOMHUYECKHX YACOB N
BHUAOB YYEBHbBIX 3AHATUU

Tadauua 3. ConepkaHue TUCHUIUIUHBI

AKTHBHBIE U
Buael 3ansaTuii*, yacel HHTepaKTUBHBIE (OpMBbI Komnerenuuu, Texymuii KOHTPOJIb pe3yJIbTATOB 00y4eHHs
Ne NpOBeIcHUs 3aHATHIA 3aKpenJieHHbIE 32
Tema (Ha3BaHMe) MOLYJIS N
n/n DopMA IDOBEICHS TemMoii (Kox 1o Cpok Banibl
N | C | JP | CP P POBEL Yacel CYOC 3++) P Dopmbl (mun/
3aHATHI (Heness)
MAaKC)
1 cemectp
OO6cyxaeHne KouTponbHas
18/30
Bsenenue B ananus. [Ipenen MPaKTUYECKUX pabora
1 YHCJIOBOM NOCIIEOBATEILHOCTH 12 12 0 17 | npumepos Ha nexmusx 12 OIIKC-1 4
OO6cyxaeHne PacuetHo-
[penen pyHKINHN T HPAKTHYECKUX rpadugeckas 12/20
2 HETPEPHIBHOCTH 18 18 0 26 | npumepoB Ha NEKIHAX 18 OIIKC-1 10 pabota
1 CeMHHapax UTOrO: 12/20
O6cyxneHne Korrposeras 6/10
pabora
3 HuddepennnanbHoe UCUHCIECHHE 24 | 24 0 35 TpaKTHHCCKIX o OIKC-1 18 PacuerHo-
(GyHKIHH OHOM mepeMeHHON TNpUMEPOB Ha JICKIIHAX rpaduyeckas 6/10
U ceMUHapax pabota
NTOroO: 12/20
4 | Dx3ameH - - - 30 - - - - - 18/30
HUTOI'O 3a cemecTp 54 | 54 0 108 - 54 - - - 60/100
2 cemecTp
Ob6cyxneHue KontponpHas 18/30
[PAKTHYECKUX paboTa
5 Heonpenenennsliit nuaTerpan 8 12 0 20 IPUMEPOB HA JIEKIUAX 12 OIIKC-1 4
6 OmpeneneHHble 1 HeCOOCTBEHHBIE 11 18 0 30 | Obcyscene 13 OTKC-1 10 PacuerHo- 18/30
WHTETPAJIbI rpaduueckas




NPaKTHYECKUX
MPUMEPOB Ha JIEKIHAX

pabora

1 CeCMHHapax HATOIO: 18/30
Ob6cyxneHne Kontponpras 12/20
HuddepernnansHoe HCIUCTICHIE pabora
7 (YHKIMH HECKOJIBKHX 16 | 24 40 TPAKTHHCCKIX 4 OIKC-1 18 PacuetHo-
MEPEMEHHBIX TIpHMEPOB Ha JICKIHAX rpadudeckas 12/20
W ceMHHapax paboTa
HATOIO: 24/40
HUTOI'O 3a cemecTp 36 | 54 90 - 54 - - 60/100
3 cemecTp
OO6cyxaeHne KouTponbHas 18/30
MPAaKTUYECKUX pabora
8 KpaTHBIe HUHTCIpaJibl 12 12 25 MIPUMEPOB HA JIEKIUAX 12 OIIKC-1 4
¥ CeMHUHapax HUTOIO: 18/30
OO6cyxaeHne PacuetHo-
[IpunoxxeHre KpUBOJIMHENHBIX TpaKTHACCKHX rpaguueciaz 12720
? HHTETpaoB. Teopus MOTCHIHAIOB 18 18 38 | npumepos Ha nexiix 18 OTKC-1 10 padora
1 CCMHHAapax HUTOIO: 12/20
OO6cyxaeHne I;;ggfaoanaﬂ 6/10
10 | Pt 24 | 24 T S — 24 | OMKC-1 18 Pacuerto-
MPUMEPOB Ha JIEKIHAX - rpaduaecKas 6/10
W ceMHHapax pabota
HUTOIO: 12/20
11 | Dx3ameH - - 30 - - - - 18/30
HUTOI'O 3a cemecTp 54 | 54 144 - 54 - - 60/100

*B TOM uHcie, B GOpMe NPAKTHUECKON ITOATOTOBKH




CoaeprxkaHue TUCHUILVINHBI, CTPYKTYPHPOBAHHOE 110 TeMaM (MOIYJIsIM)

Ne, i/

HaumenoBanue MOAYJIfA, COACPKAHUEC

Yacel

«BBenenne B ananu3. [Ipenes yncji0Boil M0Ca€10BATEIBLHOCTH

Jlexknuu

12

1.1

Jlornueckasi ciMBOJIMKa. MHOXKeCTBa HATypalbHbBIX, LEbIX,
paloHaIbHBIX, UPPALMOHAIBHBIX U AEUCTBUTENBHBIX uncel. [Ipsamas u
oOparHas TeopeMbl. HeoOxonumoe u jocratounoe ycioBusi. HepaBenctsa u
uX cBoiicTBa. Moysb uncia, HEpaBeHCTBO TPEyroiabHUKa. Pacimpennoe
MHO>KECTBO JIEHCTBUTEIbHBIX YUCEIL.

1.2

[IpoMexyTKH — OTpE30K, HHTEPBAJ, MOJIYyUHTEPBa. OrpaHUUYEHHOE U
HEOrpaHMUEHHOE MHOXKeCTBA. ToYHast BEpXHSA U TOUHASI HUXKHSSA T'PAaHU
MHO>KecTBa. [ [prHIUIT BIOKEHHBIX OTPE3KOB.

1.3

Uucnosas Gpyukuus u ee rpaduk. Komnosunus ¢pyHkimii, obpaTHas
¢bynkuus. OCHOBHBIE 3JI€MEHTapHbIe (YHKINUU. DIIeMeHTapHask ()yHKIIHS.
Krnaccudukanus sneMeHTapHbIX QYHKINH.

1.4

XapakTepUCTUKU QYHKLUI: YeTHOCTh U HEYETHOCTb, IEPUOTUYHOCTD,
MOHOTOHHOCTb, OTPAHUYEHHOCTh. DileMeHTapHble pyHKIMH. VX cBOMiCTRA.
Yucnosele nocnenoparenbHOCTH. CriocoObl 3ajaHus OCIEI0BATEIbHOCTEH.
[Iporpeccun.

1.5

[Ipenen mocneqoBaTENbHOCTH U €TI0 CBOMCTBA. ENMHCTBEHHOCTH Mpeea.
OrpaHu4eHHOCTb CXOJLIeHCs TocieoBaTeaIbHOCTU. Teopema o Tpéx
IIOCJIEOBATEIHHOCTSIX.

1.6

BeckoneuHo maibie U 0ECKOHEYHO OOJIBIIHNE OCIEI0BATEIBHOCTH, HX
cBoiicTBa. CBOMCTBa MPEJIEIIOB, CBA3aHHBIEC C apU(DMETHUECKUMHU
nencTBuAMU. MOHOTOHHBIE ITOCIIEN0BaTeNbHOCTH. Teopema Beliepmrpacca.
[TpuHun BnokeHHbIX 0Tpe3KkoB (mpuHimn Kantopa). YactuuHslii nmpenen
nocnenosarenbHocTu. Teopema bonbuano-Benepmrpacca. Kpurepuit
Komm. OTKpBITBIE M 3aMKHYTBIE YMCIIOBbIE MHOXKECTBA. CUeTHBIE U
HECYETHBIE MHOXKECTBA.

CemuHapbl

Cl.1-
1.2

MHoxecTBa U onepanr Hal HUMHU.

C1.3-
1.4

UYucnossle pyHkuu. CrocoOsl 3aaanus pyHkuuid. O0aacTb onpenenacHus u
MHOkecTBO 3HaueHui pyHkmu. ['paduk ¢pynkuuu. Croxxnas u oOpaTHas
¢yHKIMU. XapaKTepUCTUKU (PYHKIMNA: YETHOCTh U HEYETHOCTD,
NEPUOIMYHOCTb, MOHOTOHHOCTb, OTPaHHUYEHHOCTh. DJIEeMEHTapHbIE
¢ynkuuu. Mx cBoiicTaa.

Cl1.5-
1.6

Hucnosele nocnenoBaTenbHOCTH. [Ipener mocaeqoBaTeIbHOCTH U €TI0
CBOWCTBA.

CamocrositesibHas padora

17

CPI1.1

[TpopaboTka yueOHOTrO Marepuaa JCKIui

1.5

CP1.2

IloaroToBka k CCMHUHapam

1.5

CP1.3

IToaroroBka K KOHTPOJILHOM paboTe

CP1.4

Jlpyrue BUJIbl CAMOCTOSITENIbHOM PabOTHI

11

«IIpenen pyHKIUHM U HENPEPBLIBHOCTD)

10




Jlexknuu

18

2.1

OKpeCTHOCTH KOHEUHOW U OECKOHEUHOM ToueK. PasnmudHbie THITBI
CTpeMJICHUs IeHICTBUTEIBHOTO apryMeHTa (AByCTOPOHHEE U
OJIHOCTOPOHHEE) K TOUYKE U COOTBETCTBYIOIIME UM OKPECTHOCTH.
Onpenenenue npeaena Gpynkuuu no Komm npu npou3BoabsHOM
CTPEMJICHHH apI'yMEHTA B TEPMUHAX OKpecTHOCTEN. DOpMyIupoBKa
oIpeJiesieHus npejena GyHKIUKA B TEPMUHAX HEPABEHCTB JUUIsl YACTHBIX
CllyyaeB, FreOMeTpuiecKas HHTepupeTanus. ApupmMeTndecKre CBOMCTBa
IIPENIETIOB.

22

OHOCTOPOHHUE MPEJIEIbI, CBSI3b MEXIY OAHOCTOPOHHUMH U
JIBYCTOPOHHUM MpezenaMu. JIokaabHas orpaHn4eHHOCTh QYHKIINH,
HMMEIOIECH KOHEYHBIN NIPECIL.

2.3

JlokasbHas 3HaKOOIPEACIEHHOCTh (DYHKIMH, UMEIOIEl KOHEUHBIH
HEHYJIEBOU IIpEJEl.

24

[IpenenpHbIN IEpexo/1 B HEpaBeHCTBE. ENMHCTBEHHOCTD Mpeena. 3aMmeHa
MIEPEeMEHHON B TpeIeIie U MPeelT CI0KHON (YHKITUH.

2.5

3aMeuaTenbHbIe MPEAEIbl U UX cIeACTBUs. beckoHedHO Mable PyHKITHH.
Teopema o cBsi3u GyHKIIHUH, €€ TIpeiesia U OECKOHEYHO MaJloil, CBOMCTBA
O6eckoHeyHO ManbIX QyHKIMA. beckoneuno 6ompiue pyHkuu. Cs3b
0eCKOHEeuHO 00IBIIoN M OECKOHEYHO MaJIol (YHKIIUH.

2.6

CpaBHeHue QpyHKUUH PH JaHHOM CTPEMJICHUH, OTHOLIEHHUS
SKBUBAJIEHTHOCTHU U «O-MaJIOE», CBSI3b MEKJy HUMH, UX CBOWCTBA U
IpUMEHEHME AJIs BhlUMCcIeHus npeaenos. Ilopsanok Manoctu (mnm pocta)
OJHO (P)YHKIIMU OTHOCUTENHHO ApYyroi. [ maBHas yacTh QyHKINH
CTaHJIapTHOI'O BUJA.

2.7

HenpepbIBHOCTh PYHKIIMH B TOUKE, FEOMETpUYECKast HHTEpIPETaLHsL.
Heo6xoanMoe u 10cTaToOYHOE YCIOBHE HENPEPHIBHOCTH (DYHKIIUH B TOUKE.
OnHOCTOPOHHSS HEMPEPHIBHOCTH B TOUKE. TOUKM pa3pbiBa U UX
knaccudukanus. Teopema o mepexoie K mpeeny 1moja 3HakoM
HenpepbIBHON (YHKLIUH.

2.8

HenpepsIBHOCT CyMMBI, IPOU3BEACHUS, YACTHOI'O U KOMITO3HMIIMH JIBYX
HenpepbIBHBIX QyHKIMHA. Teopema o HempepbIBHOCTH OCHOBHBIX
aJIeMeHTapHbIX QyHKIMNA. HenpepbhIBHOCTH 351eMEeHTapHON (PyHKIINY B
obnactu ee onpenenenus. JIokaabHbIe CBOMCTBA (YHKIIMHU, HENTPEPBHIBHOW B
TOYKE: JJIOKaJIbHAsl OTPAHUYEHHOCTh U JIOKAJIBHOE 3HAKOIIOCTOSIHCTBO.

2.9

HenpepsiBHOCTh QyHKIIMH Ha TpoMexyTKke. CBolcTBa (PyHKIUH,
HEIPEPBIBHON Ha OTpe3Ke: Teopemsl Beiepmtpacca u bonbrano-Komm.
Teopema o HenpeprIBHOCTH 00paTHON (yHKIMK. HaxoxneHue acumMnToT

rpaduka QyHKIHH.

Cemunapsl

18

C2.1-
2.9

Brruncnenue npeaenoB ¢pyHkiuil. OqHOCTOPOHHUE MTPEIETIHI.
3amMeuarenbHble Mpeesbl U ux cneactsus. CpaBHeHue QyHKIUHN pu
JTAHHOM CTpeMJIeHU!. Brraucienue npenenoB GyHKIUNH ¢ TTOMOIIBIO
OTHOIICHUN YKBUBAIEHTHOCTH U «0-Majoey. HenpeprIBHOCTD (hyHKIIMHA.
Touku paspbiBa U UX KJIacCHPHUKAIHUS.

18

CamocrositesabHast padora

26

CP2.1

[TpopaboTka yueOHOTrO MaTepuaia JCKIui

2.25

CP2.2

IToaroroBka k ceMruHapam

2.25

CP2.3

Brinonuenue pacueTHo-rpaduyeckoi paboTsl

15

CP2.4

Jlpyrue Bupl CaMOCTOSITENbHON pabOThI

6.5

11




«ludppepeHunaibHoe HCHHUCTIeHHE PYHKIMA OHO MepeMeHHOoi

Jleknuu

24

3.1

[TpousBonHas GyHKIMHU B TOUKE, ee puzndeckuii cmbici. KacarenpHas,
T€OMETPUYECKHUI CMBICI IPON3BOIHON. beckoHeuHast mpon3BoaHAs U €€
reOMETPHUECKasi HHTEPIIPETaIusl.

3.2

[Ipou3BoiHBIE OCHOBHBIX AJIeMeHTapHbIX QpyHKUIUN. [IpaBuna Beruncienus
MIPOU3BO/IHOM, CBSI3aHHBIE C apU(METHUECKUMH JCHCTBUSMH HAJ|

GyHKIHSIMU.

33

[TpousBonaHas crnoxxHOU 1 0OpaTtHO# pyrkumii. nddepenuupyemMoctsb
(GYyHKLIMHU B TOUKE, SKBUBAIIEHTHOCTh TU(PHEpEeHIPYyEMOCTH
CYIIECTBOBAHUIO B TOYKE KOHEYHOU MPOU3BOIHOM.

34

HenpepriBHocTs auddepennnpyeMoii pynkuuu. [Ipon3BogHbie BEICIINX
nopsAKOB. PU3HYECKUI CMBICII BTOPOM MTPOU3BOAHOM.

3.5

Huddepennman Gpyaxmm, ero reomerpudeckuii cMoici. [Ipasuna
BeIYHCIIEHUS quddepeniranoB. IHBapuaHTHOCTH ()OPMBI IIEPBOTO
middepennmana. [lpumenenne nuddepeHnnanoB K NpUOIHKEHHBIM
BBIYHCIICHUSIM.

3.6

Huddepennnans Beiciux nopsako. Teopemsr @epma, Posutst, Komu u
Jlarpanxa.

3.7

IIpaBuno Jlonurans packpsiTus HeonpeneneHHoctel. [lopsanok pocra
¢ynkunu. CpaBHEHHE POCTa [OKa3aTeIbHOM, CTENIEHHOH U
norapumudeckor GyHKINI B 06CKOHEYHOCTH.

3.8

ITonsarue muorouwnena Telnopa cTeneHu n s JaHHON (QYHKIIUH B TOUYKE C.
CoBniazienue 3HaueHul B Touke ¢ pyHKUMU U €€ MHOrouieHa Telnopa, a
TaKXe UX MEepBBIX N Mpou3BoAHbIX. Popmyna Teilsiopa ¢ 0cTaTOYHBIM
qsieHoM B opme Jlarpanxa u B popme Ileano.

3.9

dopmyna MakiopeHa 1 npeacTaBIeHue 10 3Toi (hopMysie HEKOTOPBIX
aneMeHTapHbIX QyHkuui. McnonszoBanue popmyn Teiinopa u Makiiopena
B IPUOJIMKEHHBIX BBIYUCICHUSAX U JJIs1 HAXO0XKJIEHHsI ITPEJIENIOB

3.10

MoHOTOHHOCTB QYHKIMH. JlOCTaTOYHOE YCIOBHE MOHOTOHHOCTH.
CranuoHapHble 1 KpUTHYECKUE TOUKU QYHKIHUU. DKCTPEMYM (PYHKLUH.
Heob6xoaumoe ycnoBue 3kcTpeMyMa. JloCTaTOYHbIE YCIOBHS SKCTPEMyMa:
(a) mo nmepBo¥i NPOM3BOIHOM, (0) 1O BTOPOI MPOU3BOIHOM.

3.11

Acumnrorsl  rpaduka  yHkmuu.  OOmas  cxema — HCCIeIOBaHMS
¢byHkuMu u 1mocTpoeHus ee rpaduka. OTbICKaHHE HaWOOJbILIEro U
HAaUMEHBIIETO 3HAY€HUN (YHKIIMHU Ha OTPE3KE.

3.12

IToHsATHE BBITYKIOCTH (BBEPX, BHU3) (DYHKIIMM HA TPOMEXKYTKE.
JlocTaTOYHOE YCIIOBUE BBITYKJIOCTH ABaKIbl TG HepeHIINpyeMOit
¢ynkuuu. Touku nepernba pynkun. Heo6xonumoe yciaoBue neperuoa,
JOCTaTOYHOE yCIIOBHE nepernda. Cxema MOIHOTO UCCIEA0BaHUS H
nocTpoeHus rpaduka GyHKIUH.

CeMunapsl

24

C3.1

Brruuciienue npou3BOAHBIX C MOMOIIBIO TAOIUIIBI TPOU3BOAHBIX OCHOBHBIX
AJIEMEHTApHbBIX (PYHKIMUN U IPAaBUJI, CBSI3aHHBIX C apU(METHUECKHUMHU
JNeCcTBUAMH HaJl QYHKIUSAME. BrrunciieHne mpon3BOAHBIX CIOKHBIX
dbynkuwmii. Jlorapudmudaeckas mpousBoaHas. [[pon3BoiHbIE BBICIIMX
nopsakoB. [Ipor3BogHbIE TEPBOTO ¥ BTOPOTO MOPSIKOB HEIBHOM (DyHKIIMU
1 QyHKIHMH, 3aJaHHOM MapaMeTPUIECKU. Y paBHEHHE KacaTeIbHON U
HopMmanu. /luddepenman u ero npuinoxxkenus. [Ipasusno Jlonurans
packpbiTusi HeonpeaeneHHoctel. ®opmyna Telnopa pyHkuun ogHON

24
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nepeMeHHON. ACUMIITOTHI TpauKoOB (PYHKITHI, HHTEPBAJIbI BO3pacTaHUs U
yObIBaHUS, dKkcTpeMyM. VccnenoBanue QyHKIMIA U TOCTPOCHUE UX
rpauKoOB.

CamocrosiTesbHasi padora 35
CP3.1 | IIpopaboTka yueOHOTO MaTepHaia JESKIIHI 3
CP3.2 | [loaroroBka K ceMHHapam 3
CP3.3 | IloaroToBKa K KOHTPOJIBHOM paboTe 3
CP3.4 | BoinonHeHue pacueTHO-TpapuuecKoi paboThI 18
CP3.5 | JIpyrue BUJIbI CAMOCTOSATENBHOM paboThI 8
4 DK3aMeH 30
CP4.1 | IToaroroBka K K3aMEHY 30
5 «HeonpenesieHHbIA MHTETPA»
Jleknun 8
ITepBoobOpasnas u ee cBoiicTBa. HeornpeneneHHbIN HHTETpall, €r0 CBONCTBA,
5.1 cBs13b ¢ quddepernuanom. Tabmua OCHOBHBIX HEOIPEICIICHHBIX 2
WHTETPaJIOB.
59 HNuTerpupoBanue noACTaHOBKOM M 3aMEHOM NTepeMeHHoM. IHTerpupoBanue 2
10 YaCTsIM.
PaznoskeHre mpaBHIIbHONM pallMOHATBHON APOOU B CyMMY MpocTermux (0e3
5.3 noK-Ba). MHTErpHpOoBanue npocreimux apoodeit. UHTerpupoBanme 2
IIPaBWJIbHBIX U HEMPABUIIbHBIX PAllMOHAIBHBIX ApO0eEH.
54 WuTerpupoBanne HEKOTOPBIX TPUTOHOMETPHUUECKHUX U UPPAIIMOHATBHBIX ’
GyHKIHH.
CeMunapsbl 12
Brruncnenmne HeonpenenéHHbIX HHTETpaoB. MHTerpupoBanue
IOJICTAaHOBKOW U 3aMEHOU IepeMeHHOM. HTerpupoBaHue MO YacTsIM.
C5.1- | PaznokeHne npaBUIbHON pallMOHAIBHOM Ipo0U B CyMMY IIPOCTEHIINX 12
5.6 | UHTerpupoBaHue npocTelmx Ipodeil. IHTerpupoBanye NpaBUIIbHBIX U
HEMpPaBWIbHBIX PallMOHAIBHBIX Jpobeil. MHTerpupoBaHue HEKOTOPHIX
TPUTOHOMETPHYECKHUX M UPPALMOHAIBHBIX (QYHKITUH.
CamocrosiTesabHas padora 20
CP5.1 | IIpopaboTka yueOHOTO MaTepHraia JEKIHi 1
CP5.2 | IloaroroBka K ceMHHapam 1.5
CP5.3 | IloaroroBka K KOHTPOJIBHOM paboTe 3
CP5.4 | JIpyrue BHUJIbl CAMOCTOSATENBHOM paboThI 14.5
6 «OmnpeneseHHbIC 1 HECOOCTBEHHBbIC HHTETPAJIbI)
Jlekuuu 12
OnpeneneHHbI HHTETpal Kak Mpeied HHTerpajJbHbIX cyMM. Teopema 00
6.1 MHTETPUPYEMOCTH KYCOYHO-HENPEPHIBHBIX (PYHKINI (€3 10K-Ba). ’
I'eomeTpuueckas HHTEPIIPETALMS ONIPEIEIEHHOTr0 UHTErpana. OCHOBHBIE
CBOMCTBA ONPEJEICHHOTO HHTErpaa.
Teopemsl 00 olieHKe 1 0 cpeHeM 3HauYeHUH. OnpeieNeHHbI HHTErpal ¢
6.2 | mepeMeHHBIM BEPXHUM IIPEJIETIOM U TeOpeMa 0 ero npou3BoaHoi. dopmyina 2
Hrerorona-Jleitoaua.
63 Brruncnenue onpeieieHHbIX HHTErPaIoOB MOICTAHOBKOM U MO YacTsIM. )

WHTerpupoBanue nepuoandecknx GyHKIUN, HHTETPUPOBAHUE YETHBIX U

13




HEYETHbIX (PyHKUMI Ha OTpe3Ke, CHAMMETPUYHOM OTHOCHTEIHHO Havasa
KOOPJMHAT.

6.4

HecoOcTBeHHBIE MHTETPAJIBI 110 OECKOHEYHOMY ITPOMEXKYTKY (1-ro pona),
uX cBoiicTBa. HecoOCTBEHHBIE MHTETPAITBI OT HEOTPAHUYCHHBIX (DYHKITUH
Ha OTpe3ke (2-ro poaa), UX CBOMCTBA.

6.5

HpI/I3HaKI/I CpaBHCHHA CXOAUMOCTH HECOOCTBEHHBIX HHTCIPAJIOB.
AOconroTHasg 1 YCJIOBHAA CXOJAUMOCTH.

6.6

[Tpusnak qupuxine. HecobcTBeHHBIE HHTErPANIBI ¢ HECKOIBKUMHU
0COOEHHOCTSIMH.

CemuHapsbl

C6.1-
6.9

OmnpeneneHHblil HHTErpaji Kak mpejiei UHTerpaibHbIX cyMM. OCHOBHBIE
CBOMCTBA ONPEJECIIEHHOI0 UHTErpaja. Boruncienue onpenencHHbIX
MHTETpaIoB MOJICTAHOBKOM U 10 yacTsM. MHTerpupoBaHue NepuoanIecKux
(GYHKIUH, HHTETPUPOBAHNE Y€THBIX U HEUETHBIX (DYHKIIMI Ha OTpPE3Ke,
CUMMETPUYHOM OTHOCUTENLHO Havyana koopauHat. HecoOcTBeHHBIE
WHTETpaJibl M0 0ECKOHEUHOMY MPOMEXYTKY (1-ro posa), Ux CBOMCTBA.
HecoOcTBeHHbIe HHTErpalibl OT HEOTPAHUYEHHBIX (PYHKINN HA OTpe3ke (2-
ro poja), ux cBokcTBa. [Ipu3HaKu cpaBHEHUS CXOIUMOCTH HECOOCTBEHHBIX
uHTerpanoB. A6conoTHast U ycnoBHas cxoaumocTh. [Ipusnak dupuxiie.
HecoOcTBeHHBIC MHTETPAIBl C HECKOJIBKUMU OCOOCHHOCTSIMU.

18

CamocrosiTesibHas padora

30

CPé6.1

ITpopaboTka yuebHOrO MaTepuana JeKIHi

1.5

CP6.2

[ToaroroBka k ceMruHapam

2.25

CP6.3

Brinonnenue pacuetHo-rpadguueckoi paboThl

15

CP6.4

Jlpyrue Bubpl CaMOCTOSITENbHON pabOThI

11.25

«InddepeHuuaibHoe HCUNCIeHHEe (PYHKIMH HECKOJIBKUX
nepeMeHHbIX»

Jlekuuu

16

7.1

OYHKIIMM HECKOJIBKUX NepeMeHHbIX. [ToBepxHOCTH (JINHUU) YPOBHS
¢bynkun. [Ipenen u HeNpepbIBHOCTh (PYHKIIUN HECKOJIBKUX EPEMEHHBIX.
CaoiicTBa (yHKIIHI, HEPEPHIBHBIX HA 3aMKHYTOM OTrPaHUYEHHOM
MHO>XKCCTBC: OFpaHquHHOCTB, JOCTUXKXCHUC HaI/I6OJ'II>HIel"0 U HAMMCHBIICTO
3HAYCHUH.

7.2

YacTHble npou3BoHbIE, AU PepeHInpyeMOCcTh, TuddepeHIan GyHKIII
HECKOJIbKUX MepeMEHHbIX. [ eomeTprueckuit cmpica quddepennmana.

7.3,7.4

HocraTouHoe ycnoBue nuddepenuupyemoctu. HempepslBHOCT
muddepenumpyemoit pynkuuu. Juddepenppopanne BeKTOp-QyHKIUH.
[TpousBonHas cnoxxHoi ¢pyHKuuu. [Ipon3BoaHAs IO HaNpaBIEHUIO,
rpaaueHT. ['eomeTprueckuii CMbICT TpaIueHTa.

7.5

YacTHble Mpou3BoHbIE U AU(depeHIInanbl BHICIINX MOPSAKOB. TeopeMa o
PaBEHCTBE CMEIIAaHHBIX Mpou3BoAHbIX. PopMmyna Teitnopa.

7.6,7.7

DKeTpeMyMbl PYHKIIMI HECKOJIBKUX NepeMeHHbIX. Heobxonumoe ycnoBue
sKcTpeMyMa. JloctaTouHOE yClIoBHE SKCTpeMyMa. Brimykiibie (BOTHYTHIE)
(GYHKIIMM HECKOJIBKUX MepeMeHHbIX. Heobxoaumoe 1 1ocTaTouHoe yCiIoBHe
BBIITYKJIOCTH.

JlocTaTOuHOE YCIIOBUE BBITYKJIOCTH ABaKIbl TG DepeHIInpyeMOoit

GbyHKIUH.

7.8

DKCTpEeMYyMBI BBITYKJIBIX (BOTHYTHIX) QYHKIMHA. Y CIIOBHBIN S3KCTpEMYM

14




(YHKIIMN HECKOJIBKHUX MEPEeMEHHBIX. MEeTO UCKITIOUEHUS IIEPEeMEHHBIX.
Meton mHOoxkuTenel Jlarpanka. HaxoxaeHue rio0anbHBIX SKCTPEMYMOB
muddepeHpyemMont GyHKIUNA

HAa 3aMKHYTOM OI'PAaHMYEHHOM MHOXECTBE.

CemuHapbI

24

C7.1-
7.12

[Ipenen u HeMpepHIBHOCTH (PYHKIIUU HECKOJIBKHX IePEeMEHHBIX. YacTHbIE
npou3BoHbIC, TUdPepeHnrpyemMocTs, tuddepeHiman GyHKIuu
HECKOJIbKUX MEpPEeMEHHBIX. | 'eoMeTpuueckuii cMbica quddepeHiuana.
[IpousBonnas cioxuoi ¢pyHkiuu. [IporsBoiHas 0 HaPaBIIEHUIO,
rpagueHT. ['eoMeTpudeckuii cMbIC rpaaueHTa. YacTHbele IPOUM3BOJHBIE U
nuddepeHInanbl BEICIINX MOPSAKOB. Teopema 0 paBeHCTBE CMEIIaHHBIX
MIPOU3BOIHBIX. DKCTPEMYMbI (DYHKIIUN HECKOJIBKUX MTEPEMECHHBIX.
HeoOxonumoe ycioBue sxkcTpemyma. Jlocrarounoe ycioBue 3KCTpeMyMa.
Brimykiisie (BoruyThie) (yHKIMN HECKOJIBKUX IepeMeHHbIX. HeoOxoammoe
U JOCTATOYHOE YCIOBHUE BBITYKIOCTH.

JlocTaTouHOE yCIOBHE BBHITYKIOCTH ABAXKABI MU (HEpEeHITUPYEeMOit
GbyHKIUHU. Y CIOBHBIN KCTPEMYM (PYHKIIMHM HECKOJIBKUX MTEPEMEHHBIX.
Merton nckinoueHus nepeMeHHbIX. Meto MHOkuTelen Jlarpanxa. Haxo-
KJIEeHUE TTI00aTbHBIX SKCTPEeMyMOB AuddepeHInpyeMoil GyHKIHH

Ha 3aMKHYTOM OTPaHUYEHHOM MHOYECTBE.

24

CamocrosiTesibHas padora

40

CP7.1

ITpopaboTka yuebHOr0 MaTepuana JIEeKIHii

CP7.2

[ToaroroBka k ceMruHapam

(98]

CP7.3

IToaroroBka K KOHTPOJILHOM paboTe

W

CP7.4

Brimonnenue pacueTHo-rpaduyeckoi paboTsl

CP7.5

Jlpyrue Buapl CaMOCTOSTENBHON pabOThI

14

«KpaTHble nHTErpaabD

Jlekuuu

12

8.1

Kpatnslii unterpan Pumana. [lonstue aBoiinoro unrerpana. CpoiicTsa
JIBOMHOTO MHTErpasa.

8.2

Brruncnenue 1BOMHBIX MHTETPAJIOB B IEKAPTOBBIX KoopanHaTax. CBeneHue
JIBOMHOTO MHTErpasa K NOBTOPHBIM UHTErpajaM.

8.3

3aMeHa IEpeMEHHOM TPY BBIUMCIIEHUH JBYKPATHBIX HHTETpasioB. [lepexon
K MOJISIpPHBIM KoopauHaTaMm. Onpenenutens Sxo0u.

8.4

HpI/IMeHeHI/IC JBOMHOIO HUHTCTpajia IJisk BEIYUCIICHUSA IIomaae u 00BEMOB.

8.5

Ilonsitue TpoliHoro uHTerpaia. CoiicTBa TPOMHOrO MHTErpasa.

8.6

Onpenenurens Skobu. 3aMeHa NepeMEHHOMN MPU BEIYUCICHUN TPORHBIX
uHTerpajioB. [lepexon Kk cepuiyeckuM U HUIMHIPUIECKUM KOOPIUHATAM.

[NCTERE SR [ )

CeMunapsl

—
\S]

C8.1-
8.6

Brruncnenune 1BOMHBIX MHTETPAJIOB B IEKAPTOBBIX KoopanHaTax. CBeneHue
JIBOMHOTO MHTETpaja K MOBTOPHBIM MHTErpajaM. 3aMeHa EPEMEHHON MTpU
BBIUYHCIIEHUM JIBYKPATHBIX HHTErpaioB. Ilepexon k mossspHeIM
koopauHaTaMm. Onpenenurens Sko6u. [Ipumenenne qBoiTHOrO HHTETpaia
JUIsL BBIYMCIIEHUS TUI0IIaei 1 00beMoB. [loHATHE TpOHHOTO HHTETpaa.
CsoiicTBa TpoitHOro nHTerpana. Onpenenurens Akodu. 3ameHa
IIEPEMEHHON NPU BBIUMCIEHUN TPOMHBIX MHTErpasoB. [lepexoxn k
chepryecKUM U IMINHIPUYECKUM KOOPAMHATAM.

12

CamocrositesabHast padora

25

CP8.1

[TpopaboTka yaeOHOTrO MaTrepuaia JCKIui

1.5

15




CP8.2 | [loaroroBka Kk ceMruHapam 1.5

CP8.3 | [loaroroBka K KOHTPOJIbHOM paboTe 3

CP8.4 | Jlpyrue BuaIbl CAaMOCTOSTEIIBHONU PaOOTHI 19

«IIpunjio:keHre KPUBOJIMHENHBIX HHTErPaJIoB. Teopus MOTEHUMAIOB)

9
Jleknuu 18
9.1 Kpuonuneiinpie naterpansl. KpuBonauHneinslie uHTerpainsl 1 pona. 2
9.2 KpuBonuneiinpie naTerpansl 2 poga. HezaBuCMMOCTh KpUBOJIMHENHOTO ’
' MHTErpajia oT (YOPMBI IyTH HHTETPUPOBAHHUS.
9.3 ®opmyna ['puna. 2
9.4 IToBepxHOCTHBIE HHTErpaibl. [loBepXHOCTHBIE UHTErpalibl 1 poaa. )
' [Inomane MOBEPXHOCTH.
9.5 IToBepxHOCTHBIE HHTErpaibl. [I0BEpXHOCTHBIE HHTETPAIIBI 2 pOAa. 2
9.6 Onepatop ['ammiibrona. @opmyina ["aycca-Octporpaackoro. @opmyna )
) Crokca.
97 Heo0xoauMble 1 1OCTaTOYHBIE YCIOBHSI CYIIECTBOBAHUS MTOTSHIIMANA IS ’
HEeNpepbIBHOIO BEKTOPHOro 1noJst B obaactu G.
Potop BekTopHOTrO nojst. Heo6xoanmoe yciaoBue CyliecTBOBaHUS
9.8 | moreHnmana s HeMPePHIBHO MU (HEPEHIIPYEMOT0 BEKTOPHOTO IOJIS B 2
obnactu G.
JlocTatoyHOE YCIOBHE CYLIECTBOBAHMS IOTEHIMAIIA ISl HEIIPEPBIBHO
99 nuddepeHIpyeMoro BEKTOPHOTO MOl B OAHOCBsI3HON obnactu G. ’

[Ipumep BEKTOPHOrO MOJIs, 1151 KOTOPOrO HE CYIIECTBYET OJJHO3HAYHOMN
NOTEHIIMAJIBbHON (QYHKIUH.

CemuHapbl 18

Kpuonunelineie naterpans! 1 poga. KpusonuHelnbsle nHTErpaisl 2 poaa.
HezaBrcuMocTh KpUBOJIMHENHOTO HHTETpasia OT (POPMBI ITyTH
unrterpupoBanus. @opmyna ['puna. IloBepxHOocTHBIE MHTETpaBI 1 poxa.
[Tnomans nosepxHoctu. [loBepxHOCTHBIE HHTETpabl 2 poaa. Oneparop
C9.1- | 'amunpToHa. Popmyna ["aycca-Octporpaackoro. @opmyna Crokca.

9.9 Heo6xomuMeble 1 1oCTaTOYHBIE YCIOBUS CYIIECTBOBAHUS TOTSHITHAA TS 18
HENPEepbIBHOIO BEKTOPHOro nossg B obsactu G. PoTop BekTOpHOTrO MoJIs.
HeoOxonumoe yciioBue cyiiecTBoBaHUs MOTeHIMANa JlocTaTouHoe yciaoBHe
CYIIECTBOBAHMS MOTEHIMANA [yl HENpPepbIBHO AU depeHnnpyemMoro
BEKTOPHOTO TOJIsI B OJTHOCBA3HOM o0nacTtu G.

CamocrosiTesabHas padora 38
CP9.1 | IIpopaboTka yueOHOTO MaTepHraia JEKIIHi 2.25
CP9.2 | IloaroroBka K ceMHHapam 2.25
CP9.3 | BoinosHeHue pacueTHO-TpapruecKoil paboThl 15
CP9.4 | Ipyrue Buabl CaMOCTOSITENBHON pabOThI 18.5

10 «Paabp»

Jlekuuu 24
UYucnossle psiabl. OnpeneneHue U cBOMCTBa. Psiibl ¢ HeOTpULIATENbHBIMU
10.] | reHamm. )
' Heo06xoauMelii npru3Hak cxoauMocTu. Teopema o CylecTBOBAaHUH CyMMBI
psiga ¢ HEOTPUIATENbHBIMH YICHAMHU.
10.2 | Ilpusnaku cpaBHeHus. MiHTerpansuelii npusHak. [lpusnak JlanamGepa. 2
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[Tpuznak Komm. [Tpusnak Janambepa B npeaenpHoit Gopme. [Tpuznak
Komm B npenensHoii hopme.

10.3

Psnpl co 3HaKONEepeMEHHBIMU YJI€HaMU. AGCOIIOTHO U YCIOBHO
cxomsuecs pansl. [pusnak Hupuxime. [pusnak Jleitonuna. [Ipusnax
Abens. [lepecTaHOBKHM ciiaraeMbIX U IepeMHOKeHHE psiioB. Teopema
Pumana.

10.4

@DyHKIMOHAIBHBIE MIOCIEI0BATEIILHOCTH U psiAbl. PaBHOMEpHas
cxonuMocts. Kpurepuit Komm. IIpusnak Beliepmrpacca paBHOMEpHOR
CXOUMOCTH (PYHKLMOHAIBHOTO psifia. CBOMCTBA pABHOMEPHO CXOAIINXCS
IIOCJIEI0BATEILHOCTEN U PSJIOB.

10.5

Crenennsie psasl. KommekcHsie psaasl. Teopemsl AGens. Teopema 00
WHTETpUpOBaHUH U AU epeHInpOBaHIH CTETIEHHOTO Psila.

10.6

Psin Tetinopa. OcraTounsiii wieH popmyisl Teisiopa B MHTETpaabHOM
dbopme. Pl MakiopeHa Juist moka3aTelbHOM, THIIEPOOTHISCKHX,
TPUTOHOMETPUYECKHX, CTETIEHHOM, JorapuGMUUYECKON U Ipyrux QyHKIIHMA

10.7

Psanel @ypre. Onpenenenue psjia Pypbe 10 OPTOrOHAIbHONW CUCTEME.

10.8

Teopema Pumana 06 ocumisinimu. CxoaumocTs psina Dypbe B ToUke. SAapo
Hupuxie. Anpo Deitepa.

10.9

[Tounennoe auddepeHnrpoBanne U UHTErprpoBaHue psina Dypee.
[TpuGnmxeHne HenpepbIBHBIX QYHKIIMHA MHOTOYJICHAMHU.

10.10

HepasenctBo beccens, paBenctso [TapceBans u paBHOMEPHas CXOAUMOCTD
psana Oypee.

10.11

Psinpr @ypee. P @ypbe B KOMIIIIEKCHOH Gopme.

10.12

[Ipeo6pazoBanue @ypne. [loBTopHEI nHTerpan ypse. UaTerpan @ypne B
KOMIUICKCHOU (hopme.

CeMunapsbl
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C10.1-
10.12

Yucnossle psiabl. Pabl ¢ HEOTpULATEIBHBIMY YJICHAMMU.

Heo6xoanMelii npru3Hak cxoauMocTu. Teopema o CylecTBOBAaHUH CyMMBI
psila C HEOTPULATEIbHBIMY YiieHaMU. [Ipu3HaKku cpaBHEHUS.
WnTterpansubiil npusHak. [pusnak Janam6epa. [Tpusnak Komm. Ipuznak
JHamnambepa B ipeaenbHon popme. [Ipusnak Komm B npenensHoi Gopme.
Psinpl co 3HaKONEpeMEHHBIMU YJieHaMU. AOGCOIIOTHO U YCIOBHO
cxomsmuecs psagsl. [pusznak Hupuxie. [Ipuznak Jleitonura. [lpusnak
Abens. [lepecTaHOBKHM ciiaraeéMbIX U IEpeMHOXKEHUE psiioB. Teopema
Pumana. Crenennsbie psanbl. Kommiekcueie psibl. Teopembr Abers.
Teopema 06 uHTErprpoBaHuU U UG PEepeHIIMPOBAHUY CTEIICHHOTO Psijia.
Psan Teitnopa. Ocrarounslii wieH popmysnsl Teisiopa B MHTErpajibHOMN
dopme. Pl MakiiopeHa Ui nokasaTeabHOH, TUIepO0InYecKHX,
TPUTOHOMETPUYECKHX, CTEIIEHHOM, JTorapu(MUUYECKON U APYTuX PyHKIMMA
Teopema Pumana 06 ocumssinmu. CxoaumocTs psina @ypbe B Touke. Aapo
Hupuxne. SAnpo Detiepa. [lounennoe nuddeperupoBanme u
uHTerpupoBanue psjga Oypee. P @ypbe B KoMIieKCHOU opme.
[Ipeo6paszoBanue @ypre. [loBropHbIi nHTerpan ypee. urerpan Oypoe B
KOMIUIEKCHOU (hopme.
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CamocrositesibHas padora

CP10.1

[TpopaboTka yueOHOTrO MaTepuaia JCeKIui

CP10.2

IloaroToBka k CCMHUHapam

CP10.3

[ToaroroBka Kk KOHTPOJILHOM paboTe

CP10.4

Brinonuenue pacueTHo-rpaduyeckoit paboThl

CP10.5

Jlpyrue Bubpl CaMOCTOSITENbHON pabOThI
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OK3aMeH

30

CP11.1

IToaroroBka K 3K3amMeHy

30
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S. YYEBHO-METOJUYECKOE OBECIIEYEHUE CAMOCTOSTEJIBHOM
PABOTBI CTYJAEHTOB

CamocTosTenbpHas pa60Ta CTYACHTOB IO JUCHUIIJIMHC obecneunBaeTCs CJICAYIOIUMHA yqe6H0—
MCTOANYCCKUMU MaTC€pUajlaMu:

l.
2.

5.

PabGouas nmporpamma IUCIUIUIMHBI.

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

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

Metoauueckne ykazaHus A OOy4yarolUXcs MO OCBOCHUIO IUCHUIUIMHBL [Paznen 9
Paboueii mporpaMMbl JIHCHUIUIMHBI|, OOECIIEUUBAIONIUE CAMOCTOSTEIBLHYIO padoTy
CTyJIEHTa MpU IOATOTOBKE K YUEOHBIM 3aHSATHSIM, BBINOJIHEHWU JOMAIIHUX padoT,
MOATOTOBKE K KOHTPOJIbHBIM MEPOIPUITHSIM U aTTECTAIUSM.

KommuiekT uHauBUyanbHbIX 33JaHUN.

CTyneHTsl MOJy4YaroT JOCTYN K YKa3aHHBIM MaTepHallaM HadWHas C TEPBOTO 3aHIATHS TI0
JIUCILIUILINHE.

19



6. ®OHJI OLEHOYHBLIX CPEJICTB JUII TPOBEJIEHHMSI TEKYIIEIO
KOHTPOJISI U NPOMEKYTOYHON ATTECTALIMM CTYJIEHTOB IO
JTUCHUIIMHE

®onnx  omeHouHbix cpenctB (®OC) nmnsg mpoBeneHHMs] TEKYIIEro KOHTPOJsS |
IPOMEXYTOUYHOW aTTECTAllMM OOYdYaloOMMXCsl 10 JAUCHUIUIMHE Oasupyercs Ha IepedHe
KOMIIETEHIIUH C yKa3aHUEM 3TaroB UX (pOpMUPOBaHMS B IpOILECCE OCBOECHUS 00pa3oBaTeIbHON
nporpammel  (pazgen 1). @OC obecrieunBaeT OOBEKTHUBHBIA KOHTPOJIb JOCTHKCHHS BCEX
pe3yabTaToOB 00yUEHUs, 3aIlJJaHUPOBAHHBIX IS JUCLHUILINHBIL.

®OC BKIIOYAET B ceOs:

— TIepeyeHb KOMIIETEHLMH C yKa3aHHEM 3TalnoB UX (OPMUPOBaHMS B IPOLECCE OCBOCHUS
00pa30BaTeNbHOM IPOrpaMMBbl;

— OIMCaHUE I0Ka3aTeJeil U KPUTEPUEB OLIEHWBAHUSA KOMIIETEHIUH Ha Pa3IMYHBIX dTamax Mx
(GopMHpOBaHNUs, ONMCAHNE ILIKAJ OLICHUBAHUS;

— THUIOBbIE KOHTPOJIbHBIE 33JaHMSI WIM WHBIE MaTepuaibl, HEOOXOAUMBIE JUIsl OLICHKH 3HAHUM,
YMEHUH, BIaJieHUid U (MJIN) OIBITA JACSITEIBHOCTH, XapaKTepU3YIOIIUe Tarbl (POPMHUPOBAHUS
KOMIIETEHIIM B IPOLlecce OCBOEHUS 00pa30BaTeIbHON POrPaMMBI;

— METOAUYECKHE MAaTepuaibl, ONPEIACIAIOIINAE NPOLECAYPhl OLICHUBAHHWA 3HAHUM, YMCHHU,
BIAJCHUA W (WJHM) OIbITa JAEATEIBHOCTH, XapaKTePH3YIOUIMX ATarbl (HOPMUPOBAHHS
KOMIIETSHIINH.

KoHTpoib ocBO€HUS JUCHUIUIMHBI MPOU3BOAMUTCA B COOTBETCTBUM C llojokeHuem o
TEKYIIEM KOHTPOJIE YCIEBAEMOCTH U IIPOMEXYTOUHOM arrectanuu cryneHToB MI'TY um. H.O.
baymana.

®OC sBnsieTcs NPUIOKEHUEM K JaHHOW paboyeil mporpaMme AUCLUIUINHBL.
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7. NEPEYEHb YYEBHOW JMTEPATYPbBI W JOINOJHUTEJIBHBIX
MATEPHUAJIOB, HEOBXOJUMBbIX /151 OCBOEHUA JTUCIUIIJIMHbI

Jlureparypa o IUCIUILIMHE

Byrpos, f. C. COopHuK 3anau 1o Beicimieil Matemaruke : yueOHuk / 5. C. byrpos, C. M.
Hukonbckuii. — 4-e n3a. — Mocksa : DU3MATIIUT, 2001. — 304 ¢. — ISBN 5-9221-
0177-3. — TexcT : anekTpoHHbIi // JlaHb : anekTpoHHO-OnOIMoTeyHast cuctema. — URL:
https://e.lanbook.com/book/2124. Pexxum noctyna sl aBTOPU3. MOJIb30BATEIICH.

BBICIIAAA MATEMATUKA B 3 T. T.1. JAU®DPEPEHIIMAJIBHOE U
NHTEI'PAJIBHOE MCYUCIIEHUE B 2 KH. KHUT'A 2 7-e u3a. Y4ueOHUK A7 BY30B /
byrpos 4. C. , Hukonbsckuii C. M. - 2020. - URL: https://urait.ru/book/9B5D3038-649D-
405F-946B-30A05521C2BB. Pexxum noctyna Juist aBTOPU3. 0JIb30BaTENEH.

BBICIIASI MATEMATHUKA B 3 T. TOM 3. B 2 KH. KHHUTA 1.
JANDODPEPEHIIMAJIBHBIE YPABHEHUN . KPATHBIE MHTEI'PAJIBI 7-¢ u3n. YueOHuk
s By3oB / byrpo . C. , Hwumkxomscxkmii C. M. - 2020. - URL:
https://urait.ru/book/521BDEDC-1AAD-4BFF-A063-6E6C07192284. PexxuMm goctyna 1iist
aBTOPH3. II0JIb30BATEIICH.

bepman, I'. H. COopHUK 3a1a4 110 KypCy MareMaTHYeCKOro aHaiu3a : yuyeObHoe mocobue /
I'. H. bepman. — 9-e u3g., crep. — Cankr-IlerepOypr : Jlanb, 2020. — 492 ¢. — ISBN
978-5-8114-4862-3. — Tekct : »nekTpoHHBIH // JlaHb : 3JIEKTPOHHO-OMOIHOTEYHAS
cucteMa. — URL: https://e.lanbook.com/book/126705. Pexum poctyna ajis aBTOPHU3.
II0JIb30BaTEIEH.

Kynpssues, JI. 1. Kpatkuii kypc MmaTemarndeckoro ananmsa : yueonuk / JI. . KynpsiBues.
— 4-e uzn., nepepad. — Mocksa : DUSMATIIUT, [6. r.]. — Tom 1 : AuddepenunansHoe
U MHTETpajibHOE UCUYHUCIIeHUs: QYHKIUN oqHON nepeMeHHOoM. Panpr — 2015. — 444 c. —
ISBN 978-5-9221-1585-8. — Texkcrt : anekTpoHHbIH // JIaHb : 3J€KTPOHHO-OMOIMOTEYHAs
cuctema. — URL: https://e.lanbook.com/book/71994. Pexum nocTyma ajis aBTOPHU3.
I0JIb30BaTENICH.

Hemupnosuy, b. Il. CO0OpHMK 3aay W yHpakKHEHUH HO MaTEeMaTUYECKOMY AaHalIMU3y :
yuebHoe nocobue st By3oB / b. I1. JlemunoBuu. — 23-e usa., crep. — Cankr-IletepOypr
: Jlanbp, 2021. — 624 c. — ISBN 978-5-8114-6940-6. — Tekcr : anexTpoHHbI // Jlasb :
3eKTPOHHO-0MOmoTeuHas cuctema. — URL: https://e.lanbook.com/book/153688. Pexxum
JOCTyMa JUIsl aBTOPH3. TOJIb30BaTeNEeH.

I[OHOJ'IHI/ITGJIBHLIC MaTepHraJibl

byrpos f. C., Hukonbckuit C. M. [uddepenunanbHoe U UHTETpaIbHOE HCUUCICHUE :
yuebHuk 1711 By30B / byrpos . C., Hukonsckuit C. M. - 3-e u3zn., ucnp. - M. : Hayka. I'n.
pen. ¢us. -mat. aut., 1988. - 431 c. - (Beic. matemaruka). - ISBN 5-02-013737-5.
Hayuno-texuunueckas oubnuoreka MI'TY um. H.O. baymana — YueGusiit pong — 109 sk3.

[MuckynoB H. C. IuddepenunanbHoe U UHTErpaibHOE MCUUCIEHUS Ul BTY30B : yueO.

noco6ue st BTy30B : B 2 T. / [IuckynoB H. C. - 13-e u3a. - M. : Hayka. ['n. pen. ¢us. -mar.
mut., 1985. T. 2 / IluckynoB H. C. - 13-e u3za. - M. : Hayka. ['n. pen. ¢us. -mat. nut., 1985.
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https://e.lanbook.com/book/2124
https://urait.ru/book/9B5D3038-649D-405F-946B-30A05521C2BB
https://urait.ru/book/9B5D3038-649D-405F-946B-30A05521C2BB
https://urait.ru/book/521BDEDC-1AAD-4BFF-A063-6E6C07192284
https://e.lanbook.com/book/126705
https://e.lanbook.com/book/71994
https://e.lanbook.com/book/153688

- 560 c. Hayuno-texuuueckas oubnuoreka MI'TY um. H.D. baymana — Yue6nbIil ¢poHa —
313 k3.

BnacoBa E. A. Panpl : yueOHuK nns Bry30B / BmacoBa E. A. ; pen. 3apy6bun B. C.,
Kpumenko A. I1. - 3-e uzn., ucnp. - M. : U3n-so MI'TY um. H. 3. baymana, 2006. - 611 c.
: ui. - (MaremaTuka B TeXHHUECKOM yHHBepcuTere. Kommekce yueOHUKOB U3 21 BhITycka
; BbI. 9). - bubmumorp.: c¢. 600-602. - ISBN 5-7038-2884-8. - ISBN 5-7038-2484-2.
Hayuno-texuuueckast 6ubmuoreka MI'TY um. H.DO. baymana — Yuebubiii ponn — 1386
9K3.
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8. IHEPEYEHb PECYPCOB CETH HWHTEPHET, PEKOMEHIYEMBIX
IS CAMOCTOSATEJBHOU PABOTBI ITPUM OCBOEHUU JUCIHUITJIMHBI

1. Caiit kadenps! «Bricmas MaTemaTtuka u Gusnka»: https://mf.bmstu.ru/info/faculty/kf/caf/k6/
2. Poccuiickas rocygapcTBeHHas OubimoTeka. http:// www.rsl.ru.

3. l'ocynapctBenHast my0OauyHas HAy4YHO-TeXHUYecKast oubimoreka Poceuu.
http://www.gpntb.ru.

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

5. Hayuno-texaudeckas 6uomuoreka KO MI'TY um. H.O. baymana.
http://library.bmstukaluga.ru.

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

7. DnekTpoHHO-O0uOIMoTEeUHas cucteMa u3aarenbera «Jlanby http://e.lanbook.com.

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

9. DnekTpoHHO-O6ubIMOTEeUHas cuctema «[IPRbooksy http://www.iprbookshop.ru.

10. DnexTponHo-6ubaMoTeuHas cucrema (ObC) «Opaiit» https://biblio-online.ru.

11. Lentpanbnas 6ubnuoreka oopazoBaTenbHbIX pecypcoB MunoOpHayku PD. www.edulib.ru.
12. Enunas xosnekuus QU poBbIX 00pa3oBaTesbHBIX pecypcoB http://school-collection.edu.ru.
13. denepanbHbIii HEHTP HHGOPMALIMOHHO-00pa30oBaTeNbHbBIX pecypcoB. http://fcior.edu.ru.
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9.  METOJWYECKHUE YKA3AHWS JUIA CTYJEHTOB IO OCBOEHHMIO
JTACIATITAHBI

[Mpuctynas k pabore, KaXIbld CTYIEHT JOJDKEH TMPUHUMATh BO BHHUMAaHHE
HIDKECIIEYIOLINE MOJIOKEHMSL.

JlucuMmiuHa MoCcTpoeHa M0 MOJYJIbHOMY HPUHLUIY, KaXKAbIH MOIYJb IPEICTaBIISIET
co0oH JIOrn4Yecky 3aBepIleHHbIN pa3zen Kypca. B nmepBom cemectpe yeTbipe MOy (BKIIIOYAs
sk3ameH). Bo BTopoM cemectpe Tpu Moayisa. B Tperbem cemecTpe ueTbipe MOAYJs (BKIHOYas
9K3aMEH).

Ha mepBoM 3aHATHHM CTyZIEHT mojy4aeT MH(OpMAIMIO I JOCTyNa K KOMILIEKCY
y4eO0HO-METOJUYECKUX MAaTEPUAJIOB 110 IUCLHUILIINHE.

JlekIiHOHHBbIE 3aHATHS MTOCBSIIEHBI PACCMOTPEHUIO KIIFOUEBBIX, 0a30BBIX MOJI0KEHUH
Kypca 1 pa3bsACHEHHIO Y4€OHbIX 3aJaHUH, BBIHOCUMBIX Ha CAMOCTOSITENIbHYIO ITPOPAOOTKY.

CemuHapckue 3aHATHSI TPOBOJATCS IS 3aKpEIUICHHs YCBOCHHOW HH(OpManum,
OpUOOPETEHUs] HABBIKOB €€ IPUMEHEHMs AJIs pelleHMs] MPAKTUYEeCKUX 3aJad B MPEeAMETHOU
00J1aCTH TUCIUIUINHBI.

[IpakTryeckast MOATOTOBKA MPH PEANTU3ALNN YICOHOW TUCIMIUITMHBI OPTaHU3YEeTCs IyTeM
IPOBEICHUS MPAKTHUECKUX 3aHATHH M WHAWBUAYAIBHBIX H(WIM) TPYIIOBBIX KOHCYIIbTAIHH,
IpeyCMaTpUBAIOIINX y4acTHE OOYYaloLIUXCS B BBINOJHEHUM OTAEIBHBIX 3JIEMEHTOB padoT,
CBSI3aHHBIX ¢ Oyay1el npodeccuoHaNbHOM AesTeIbHOCTBIO.

[IpakTHyeckast MOATOTOBKA MOXET BKJIIOYATh B ceOsl OT/ENbHbIE 3aHATUS JIEKIIMOHHOIO
TUIIA, KOTOpbIE MPEAyCMaTpUBAIOT IMepefady ydeOHOH uHpopMmauuu oO0ydaromumes,
HEOOXOAMMOW  JUIs  MOCIENYIOIEro  BBINOJHEHUs  paboT, CBs3aHHBIX ¢  Oy;ymien
npodeCCHOHATIBHOMN 1€ TeTbHOCTBIO.

CamocrosiTesibHasE padoTa CTYACHTOB BKJIIOYAET CJEAYIOIIME BHUJABI: B IEPBOM
ceMecTpe MpopaboTka yueOHOro marepuaia JIEKUUH, MOAr0OTOBKAa K CEMUHAapaM, MOJArOTOBKa K
9K3aMeHY, MOATOTOBKA K KOHTPOJBHOW padoTe, BBIOJHEHHE PAacYeTHO-TpadUuecKoirl padoThI,
BO BTOPOM CeMecCTpe MpopaboTka yd4eOHOro marepuana JIEKIMH, MOATOTOBKa K CEMHUHapaM,
MOJIFOTOBKA K KOHTPOJIbHOM paldoTe, BBINOJIHEHHWE pacdeTHO-Tpaduieckoil paboThl, B TPEThEM
ceMecTpe MpopaboTka yueOHOro maTepuaia JIEKIHUH, MOAr0TOBKAa K CEMHUHApaM, MOATOTOBKA K
9K3aMeHYy, MOATOTOBKA K KOHTPOJBHOM paboTe, BHIMIOJIHEHHE pacdeTHO-rpaduyeckor paboThI.
PesynbpTaTthl Bcex BUAOB paOOThl CTYAEHTOB (DOPMUPYIOTCS B BHJAE UX JIMYHOTO pEHTHHTA,
KOTOpBIM  Y4YMTHIBA€TCS Ha MpOMEXyTouHoM arrecranuu. CamocrosiTenbHass paborta
npeaycMaTpuBaeT HE TOJBKO MpPOpadOTKYy MaTepuanoB JIEKIMOHHOTO Kypca, HO M HX
pacliupeHre B pe3yJabTaTe I[OMCKA, aHallu3a, CTPYKTYpUPOBaHUS U TPEICTABICHUS B
KOMITAKTHOM BHJI€ COBPEMEHHON MH(OPMAIUK U3 BCEX BO3MOMKHBIX HCTOYHHUKOB.

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

- KonTpomnbHas pabora
- PacueTHo-rpaduueckas padbota

OcBoeHME AMCUMIIMHBI M €€ YCHEIIHOE 3aBEeplIEHHE Ha CTaJud MPOMEXYTOUHOU
aTTeCTallud BO3MOXHO TOJIBKO TPU PETyJIsipHOl paboTe BO Bpemsi ceMecTpa M IUIaHOMEPHOM
MPOXOXKACHUN TEKyIIero KoHTposiss. HabpaTe peTHHT 1O BCeM MOAYISIM B KaXKIOM CEMECTpE,
OpOMTH MO KaXAOMY MOJYJIK IUIAHOBBIE KOHTPOJIbHBIE MEpPONPHUSATHS B  TEUYEHHUE
HK3aMEHALIMOHHON CECCHHM HEBO3MOXKHO.

Jlnst 3aBepiieHust pabOThl B CEMECTpPE CTYACHT JOJDKEH BBIMOJHUTH BCE KOHTPOJbHBIC
MEPONPUSITHSL.

IIpomexyTouyHass arrecTanys [0 pe3ylbTaTaM IEPBOIO CEMECTpa IO JUCLUILINHE
IPOXOJUT B (OopMeE HK3aMEHA, KOHTPOJIUPYIOLIETO OCBOCHUE KIIFOUEBBIX, 0a30BbIX MOJOKEHUMN
JUCLUIUIMHBIL, COCTaBJSIOIIMX OCHOBY OCTAaTOYHBIX 3HaHMW 1o Hel. [Ipomexyrounas
aTTecTalus M0 pe3yjibTaTaM BTOPOro ceMecTpa MpoxoauT B (opme 3audera. [IpomexyrouHas
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aTTecTalds 1O pe3yidbTaTaM TPEThEro CceMecTpa MpoxXoauT B  (Qopme dK3aMeHa,
KOHTPOJIMPYIOIIETO OCBOCHUE KIIOYEBBIX, 0a30BBIX MOJIOKEHUNA JUCIMILIUHBI, COCTABISIOLINX
OCHOBY OCTaTOYHBIX 3HAHUM MO HEM.

MeToaMKa OLEHKH M0 PEHTHHTY

CTyneHT, BBIIOJHUBIINN BCE TPEyCMOTPEHHBIC YICOHBIM IUIAHOM 33/IaHUS U CAABIIAN
BCE€ KOHTPOJIbHBIE MEPOIPUATHUS, MOIYYaeT UTOTOBYKO OLEHKY I0 JUCLUILIMHE 3a CEMECTP B
COOTBETCTBUU CO NIKAJIOW:

PeiiTunr O1eHKa HA JK3aMeHe OneHka Ha 3a4eTe
85 —100 OTJINYHO 3auTeHo
71 -84 XOpOIIO 3auTeHo
60 — 70 YAOBJIETBOPUTEIHLHO 3a4yTeHo
0-59 HEYOBJIETBOPUTEIHHO He 3aureno

OneHuBaHue IUCHMIUIMHBI BEAETCS B COOTBETCTBMM C [losnokeHneM o TeKylleM
KOHTPOJIE YCIIEBAEMOCTH U MPOMEKYTOYHOM aTTectauuu cTtyaeHToB MI'TY um. H.O. baymana.
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10. IIEPEYEHD NHOOPMALIMOHHBIX TEXHOJIOT UM,
HUCIIOJIb3YEMBIX IIPU MU3YYEHUU [JUCHUIIVIMHBI, BKJIIOYASA
INEPEYEHb INTPOI'PAMMHOI'O OBECIIEYEHUSA, TH®OPMALIMOHHbIX
CITPABOYHbIX CUCTEM U ITPOPECCHUOHAJIBHBIX BA3 TAHHbIX

NndopMmannoHHbie TEXHOJIOTUM:

— OnektpoHHas wuH(pOpManMoHHO-0Opa3zoBatenbHas cpega MITY  um. H.D. baymana
o0ecrieynBaeT JOCTYyN K Y4eOHBIM IUIaHaM, PabOYMM MpOrpaMMaM TUCHUIUIMH (MOJIyJei),
porpaMMaM MpPaKTHUK, IEKTPOHHBIM y4EOHBIM H3AAHUSM U DJIEKTPOHHBIM 00pa3zoBaTelIbHBIM
pecypcam, yKa3aHHBIM B paOOyuX Mporpammax TUCHHMIUIMH (MOIYJIeH), mporpaMMmax MpaKTHUK,
dbopMupOBaHUE 3TEKTPOHHOTO MOPT(HOINO 00ydaroIIerocs, B TOM YHCJIe COXpaHeHHE ero padoT
U OLEHOK 3a 3Tu paboThl. IlpegycMoTpeHa BO3MOXHOCTh CHHXPOHHOTO M AaCHHXPOHHOTO
B3aMMOJICHCTBHUSL CTYJIEHTOB W MpENoJiaBaTeliel MOCPEACTBOM TEXHOJOTUH U CIYyKO Mo
NEPEChUIKE U TOJIYYECHHUIO JIEKTPOHHBIX COOOIICHUH MEXIy IMOJB30BATEISIMH KOMIIBIOTEPHOM
cetu NHTEpHET.

- e-mail mpemogaBaTesns 11 ONIepaTUBHOM cBsi3u: chernova@mgul.ac.ru

IIporpammHoe obecnieueHmne:

— Microsoft Office
— PowerPoint
— Windows

NudopMmanmoHHbIe CIPABOYHBIEC CHCTEMBbI:

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

- OO6pa3oBaTenbHBIM MaTEMaTHYECKUH CalT: http://www.exponenta.ru/

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

IIpodeccnonanbHbie 02361 JAHHBIX:

— Hayunas 6uOnuoTeka ecTeCTBeHHO-HAYUHBIX U3JaHui: WwWw.scask.ru
- Hayunas 6uOnmoreka n30paHHBIX €CTECTBEHHO-HAYYHBIX U3aaHuil: https://elementy.ru/
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11. OHHUCAHHE MATEPHAJIBHO-TEXHUYECKOM BA3Bbl,
HEOBXOJIMMOMU JJIAA U3YYEHUA JTUCHUITJIMHBI

Hepequb MaTCpHUAJIbHO-TCXHUYCCKOI'O obecneycHus JAUCIHUITIINHBI

Ne,

w/n Bun 3ansaruit Bua v HamMeHOBaHUE 000PY10BAHUS

1 Jlekuun CHEIHAIEHO 000pYIOBaHHBIC ayTUTOPHH C
MYJIbTUMEAUNHBIMU CPEJCTBAMHU, CPEACTBAMU
3BYKOBOCHIPOU3BEACHUS U UMEIOIMMHU BBIXOJI B CETh
WHTepHeT; noMeleHus s IPOBEACHUS ayIUTOPHBIX
3aHATHUN, 000pPYIOBAaHHBIC YUeOHON MEOEIbI0; ayIUTOPUU
OCHAIIIEHHbIE KOMIIBIOTEPAMHU C JOCTYIIOM K 06a3am
JAaHHBIX U ceTh HTepHEeT; CTyIun; KOMIIbIOTEPHBIE
KJIaCCBhI.

2 | CemuHapsl CHEIHAIEHO 000pYIOBaHHBIC ayTUTOPHH C
MYyJIbTUMEAUMHBIMU CPEJCTBAMHU, CPEICTBAMU
3BYKOBOCTIPOU3BEACHHUS U UMEIOIUMHU BBIXOJI B CETh
HuTepHeT; moMeleHus A7l IPOBEACHHS ayAUTOPHBIX
3aHATHN, 000pYIOBAaHHBIC YUeOHON MEOEIbIO; ayTUTOPHUU
OCHAIIIEHHbIE KOMIIBIOTEPAMHU C JOCTYIIOM K 06a3am
JaHHBIX U ceTh HTepHET; CTyIun; KOMITbIOTEPHBIC
KJIACCBI.

3 | CamocrosTensHast pabora | OubmuoTeka, MMeronas padouue MecTa Ui CTYACHTOB;
BBICTABOYHBIC 3aJIbl; AyAUTOPHHU, OCHAIIICHHBIE
KOMITBIOTEPAMHU C JIOCTYIIOM K ceTu MHTepHeT.
ConMoKyIbTYpHOE IPOCTPAHCTBO YHUBEPCUTETA
IMMO3BOJIACT CTYACHTY KaUCCTBCHHO BBIINIOJIHATH
CaMOCTOSITENIbHYIO paloTy.

27



YTBepxx/eHa Ha 3acejaHiU Kadenpbl K6
«BbIciasi MaTemartuka U pu3rKa»

ITpotokos Ne 8 o1 19.04.2022 1.

JINCT BHECEHUS U3MEHEHUUN

1). IL.7. IEPEYEHH OCHOBHO¥ U JJOIIO/THUTE/IBHOM YYEBHOI JINTEPATYPHI,
HEOBXOJIMO¥ I/Is1 OCBOEHHSA JUCIAIIIAHBI, YATATH B CJIEJ[YIOIIEN
PEJAKIUM:

7. IlepeueHnb yueOHO¥ JIUTEPATyPhl U AOTO/THUTE/ILHBIX MaTePHAJIOB, HE00X0JUMBIX /I/Isl 0CBOEHHUSA
JUCIUIUTHHBI

JIuTeparypa 110 AUCLUIVIVHE:
1. Byrpos, f1. C. CoopHUK 3a/iau 110 BhICIIeil MateMatuke : yue6Huk / f1. C. Byrpos, C. M. Hukonbckuii.
— 4-e u3n. — Mocksa : DUSMATIINT, 2001. — 304 c. — ISBN 5-9221-0177-3. — TekcT :
3JIEKTPOHHBIH // JIaHb : 371eKTpOHHO-0MbOmoTeuHast cuicreMa. — URL: https://e.lanbook.com/book/2124
2. BBICHIAAA MATEMATUKA B 3 T. T.1. AN®DPEPEHIIMAJIBHOE 1 UHTEI'PAJIBHOE
WCUYUCJIEHUE B 2 KH. KHUTA 2 7-e u3ga. Yuebnuk g71s By3oB / Byrpos 1. C. , Hukonbckwuii C. M. -
2020. - URL: https://urait.ru/book/9B5D3038-649D-405F-946B-30A05521C2BB.
3. BBICIIIAAA MATEMATUKA B 3 T. TOM 3. B 2 KH. KHUTA 1. JU®DPEPEHIINAJIBHBIE
YPABHEHUSA. KPATHBIE MHTET'PAJIBI 7-e u3z. Yuebuuk ayist By30B / bByrpos A. C. , Hukonsckwii C.
M. - 2020. - URL: https://urait.ru/book/521BDEDC-1AAD-4BFF-A063-6E6C07192284.
4. Bepman, I'. H. C60opHUK 3a/1au 110 KypCy MaTeMaTH4yecKoro aHaiu3a : yuebHoe nmocobue / I. H. Bepman.
— 9-e u3n., crep. — Cankr-ITetepOypr : Jlaub, 2020. — 492 ¢. — ISBN 978-5-8114-4862-3. —
TeKCT : 371eKTPOHHBIM // JIaHb : 371eKTpOHHO-01bmoTeuHas cucrema. — URL: https://e.lanbook.com/
book/126705
5. Kyapsieres, J1. []. Kpatkuii Kypc MaTeMaTHyecKoro aHasii3a : yueonuk / JI. [1. KyapsieiieB. — 4-e
u3g., mepepab. — Mocksa : DUI3BMATJIUT, [6. r.]. — Tom 1 : [JuddepeHnmasbHoe U UHTErpaJibHOEe
ycuncieHus PyHKIMNA ofHOM nepeMeHHOMU. Pl — 2015. — 444 c. — ISBN 978-5-9221-1585-8. —
TekcT : 371eKTPOHHBIM // JIaHb : 31meKTpoHHO-01bmMoTeuHas cucrema. — URL: https://e.lanbook.com/
book/71994
6. JemuzpoBuy, b. I1. CO0OpHUK 3a/jau ¥ yrpaKHEeHHM 110 MaTeMaTUYeCcKOMYy aHau3y : yuyeOHoe mocobue
nsi By30B / B. T1. DemupoBuu. — 23-e u3g., crep. — Cankr-IletepOypr : Jlaub, 2021. — 624 c. — ISBN
978-5-8114-6940-6. — TeKcT : 3/1eKTPOHHBIH // JIaHb : 371eKTPOHHO-0MbOMoTeuHast cicreMa. — URL:
https://e.lanbook.com/book/153688

2). I1.10. IEPEUEHD NTH®OPMAIIMIOHHBIX TEXHOJIOT' Ui, ICITIO/Tb3YEMBIX
PV 3YYEHUY JUCHUATUINHGI, BK/TFOYASI TEPEUEHD ITPOTPAMMHOT'O
OBECIEYEHNSA 1 TH®OPMAI[IOHHBIX CITPABOYHBIX CUCTEM, UATATD B
CJIEJYTIOIIEN PEJAKIAM:

10. ITepeueHs HH(POPMAIUOHHBIX TEXHOIOTHH, HCIO0/Ib3yeMbIX NPU U3yYeHUH AUCIUIITAHBI,
BKJ/II0Uasi MepeueHb NPOrpaMMHOro odecreuyeHus, HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM H
npo¢eCCHOHA/TBHBIX 0a3 JaHHBIX

IIporpaMMHoe obecrnieueHmue:
- LibreOffice
- Mozilla Thunderbird

ITpenogaBarenb Kadeapsbl:

YepHoga T.B., crapiuuii ipenogaBatesb, tv.chernova@bmstu.ru



YTBepxx/eHa Ha 3acejaHUU Kadenpbl K6
«BbIciasi MaTemaTtyka U hu3rKa»

ITporokos Ne 6 ot 11.04.2023 .

JINCT BHECEHUSA U3MEHEHUI

1). IL.7. IEPEYEHh OCHOBHO¥ U JJOTIO/THUTE/ILHOM YYEBHOI JINTEPATYPBI,
HEOBXOJIMO¥ I/I1 OCBOEHHSA JUCIIAII/IAHBI, YATATH B CJIE/J[YFOIIEN
PEJAKIUM:

7. IlepedeHnb yueOHO¥ JIUTEPATyPhI U AONO/THUTE/ILHBIX MaTePHAJIOB, HE00XOJUMBIX /I/Isl 0CBOEHHUS
JUCIHUIUIHHBI

JIuTeparypa I10 AUCLUIVIVHE:
1. Byrpos, f1. C. C6opHUK 3a/iau 110 BhICIIeil MateMatuke : yue6Huk / f1. C. Byrpos, C. M. Hukonbckuii.
— 4-e u3n. — Mocksa : DUSMATIINT, 2001. — 304 c. — ISBN 5-9221-0177-3. — TekcT :
9JIEKTPOHHBIH // JIaHb : 371eKTpOHHO-0MbOmoTeuHast cuicreMa. — URL: https://e.lanbook.com/book/2124

2). I1.10. IEPEUEHD MTH®OPMAIIMIOHHBIX TEXHOJIOT' U, ICIIO/Tb3YEMBIX
IIPY U3YYEHUM JUCHUATUINHGI, BK/TFOYASI IEPEUEHH ITPOTPAMMHOTO
OBECHEYEHNA 1 TH®OPMAI[IOHHBIX CITPABOUYHBIX CUCTEM, UUTATD B
CJIEJYTIOILIEN PEJAKIAM:

10. ITepeuenb HH(OPMALMOHHBIX TEXHO/JIOTHI, MCII0/Ib3yeMbIX NPH W3yUeHHHU ANCHMIL/IMHbI,
BKJ/IIOUYAasi MepeyeHb MPOrpaMMHOIo odecrneueHns, HH()OPMALMOHHBIX CIIPABOYHBIX CHCTEM U
npo¢)eCCHOHA/TBHBIX 0a3 JaHHBIX

IIporpaMMHoe obecrnieueHue:
- LibreOffice
- Mozilla Thunderbird

ITpenogaBarens Kadeapsbl:

YepHoga T.B., crapiuuii ripernojaBareb, tv.chernova@bmstu.ru



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 OCBOEHHSA JUCIAII/IAHBI, UATATD B CJIEJYIOIIEN
PEJAKIUM:

7. IlepeueHnb yueOHO¥ JIUTEPATyPhI U AONO/THUTE/ILHBIX MaTePHAJIOB, HE00XOJUMBIX JI/Isl 0CBOEHHUSA
JUCIHUIUIHHBI

JIuTeparypa 110 AUCLUIUIVHE:
1. Byrpos, f1. C. C6opHUK 3a/iau 110 BhICIIell MateMaruke : yueOHuK / f. C. Byrpos, C. M. HUKO/IbCKUiA.
— 4-e u3n. — Mocksa : DUSMATIIAT, 2001. — 304 c. — ISBN 5-9221-0177-3. — TekcT :
3JIEKTPOHHBIH // JIaHb : 371eKTpOHHO-0MbOmoTeuHast cicteMa. — URL: https://e.lanbook.com/book/2124
2. lankun C. B. Kpatkuii Kypc MaTeMaTi4yeCKoro aHaain3a B JIEKLIMOHHOM U3/10KeHUH VIS CTYZeHTOB
MI'TY um. H. 3. Baymana (4eTBepThiii cemecTp) [3/ekTpoHHbIN pecypc] / ankuu C. B. - 2005.

2). 11.10. IEPEYUEHB MH®OPMAITOHHBIX TEXHOJIOT WA, UCITIO/Ib3YEMBIX
IIPY N3YYEHUN JUCIIUIUIMHBI, BK/TFOUAS ITEPEUYEHDB ITPOTPAMMHOTI'O
OBECIIEYEHUSA 1 TH®OPMAIIMOHHBIX CITPABOUYHBIX CCTEM, YATATbH B
CJIEYIOIUIEN PEJAKIIU:

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

IIporpamMmHoe obecreueHue:
- LibreOffice
- Mozilla Firefox

IIpenopaBarenb Kadepsbi:

Yepnoga T.B., crapumii npernogasares, 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. Byrpos, f1. C. CoopHUK 3a/iau 110 BhIcCIIeil MateMatuke : yueOHuK / f1. C. Byrpos, C. M. Hukonbckuii.
— 4-e u3n. — Mocksa : DUSMATIINT, 2001. — 304 c. — ISBN 5-9221-0177-3. — TekcT :
3JIEKTPOHHBIH // JIaHb : 37eKTpOHHO-0MbOmoTeuHast cicteMa. — URL: https://e.lanbook.com/book/2124
2. l'ankun C. B. Kpatkuii Kypc MaTeMaTi4yeCKoro aHain3a B JIEKLIMOHHOM U3/I0KeHUH VIS CTYZ,eHTOB
MI'TY um. H. 3. Baymana (ueTBepThiii cemecTp) [3/ekTpoHHBIM pecypc] / [ankun C. B. - 2005.

2). 11.10. IEPEYUEHB MH®OPMAI[IOHHBIX TEXHOJIOT M, ICIIO/Tb3YEMBIX
IIPY M3YUYEHUY JUCIIUTUINHGI, BK/TFOUASI TIEPEUEHD [TPOTPAMMHOTO
OBECIIEUEHUSA 1 TH®OPMAIIIOHHBIX CITPABOUHBIX CICTEM, YATATbH B
CJIEIYIOWIEN PEJAKIIVU:

10. ITepeuers HH(pOPMAIHMOHHBIX TEXHO/IOTHH, MCII0/Ib3yeMbIX NPU U3yUeHHUH AUCLUIIHHBI,
BKJ/IIOYasi MepeyeHb MPOrPaMMHOro odecreueHns, WH(GOPMALMOHHBIX CIPABOYHBIX CHCTEM H
npocgeccHoHa/IBHBIX 0a3 JaHHBIX

IIporpamMmmHoe obecreueHue:
- 7-Zip

- Arch Linux

- LibreOffice

- Mozilla Firefox

- OpenOffice

IIpenopaBarenb Kadepsbl:

UYepnosa T.B., crapumuii pernogasareip, tv.chernova@bmstu.ru



