MMHUCTEPCTBO HAYKHU U BBICHIEI'O OBPA30OBAHM S POCCUMCKOM ®EJEPAITN
benepanbHOE TOCyIapCTBEHHOE 010 IKETHOE 00pa30oBaTesIbHOE YUpPEKICHUE
BBICIIET0 00pa30BaHUs
«TONBATTUHCKUN TOCYTAPCTBEHHBI YHUBEPCUTET
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(undexc Oucyuniumvl)

PABOYASA ITPOI'PAMMA JIUCHUIIJIMHBI

MaTtemMaTHYeCKHA aHAJIN3

(HauMeHo8aHUe OUCYUNIUHDBL)

I10 HAINPaBJICHUIO MOATOTOBKH (CHEUAIILHOCTH)
09.03.03 IlpuxiagHas uHGpoOpMaTHKa

HaIpaBJIECHHOCTH (MPOQUIIb)/CrIeIUaTu3 A
PazpaboTtka mporpaMMHOTO oOecreueHus

®dopma o0ydeHusI: 3a09HAs
I'on Habopa: 2022
O6mras TpynoemMkocTb: 5 3E

Pacnpeneﬂeﬂue JaCoB JUCIHUILIMHBI IO ceMeCTPpaM

Cemectp 1

®opma KOHTPOJIsI | DK3aMeH Hroro
Bun 3ansiTuit
Jlekuun 4 4
JlaGopaTopHble
[TpakTHueckue 6 6
PykoBOJCTBO: KypcoBbie paboThl (rpoekTsi) / PT'P!
IIpomexxyTouHas arrectaus 0,35 0,35
KoHnrakTHas pabota 10.35 10.35
CamocTosTenpHas padora 161 161
KoHTpoan 8.65 8.65
Hroro 180 180




Pabouyto nmporpamMmy coctaBui(u): noueHT kadenpsl «lIpuknaanas MmaremaTuka U ”HPOPMATHKAY,
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AOOKYMEHT MNMOArnnCcAH
QNIEKTPOHHOWM NOANUCHIO

CepTtundumkar: 0101AEC60064AF94ADA1EA4854441FD671
Bnapeneu;: MNywwnHa OkcaHa MuxaiinosHa
Oewncteutenex: ¢ 07.12.2022 go 07.12.2023




1. Ilesab ocBoeHMS JUCHMIIJIMHBI

[lenp ocBOeHUsI NUCHUIUIMHBI — (POPMHUPOBAHHME MPEACTABICHUN O MOHATHAX M METOJaX
MaTE€MaTU4YeCKOro aHaJIu3a, ero MECTE U pOJIM B CUCTEME MAaTEMaTUYECKUX HAYK, UCIIOJIb30BaHUU B
€CTECTBEHHbIX HayKax, B IPUKJIAJHON MaTeMaTUKe U UHPOpMATHKE

2. Mecto nucuuminnsl B ctpykrype OIIOIT BO

JIMCUMIUIMHBl U TPAaKTUKU, HAa OCBOEHUM KOTOPBIX Oaszupyercs NaHHas IUCLUIUIMHA: —
LIKOJIBHBIM KypC MaTEMAaTHKHU.

I[I/ICHI/IHJ'II/IHI)I " IPaKTUKH, I KOTOPBIX OCBOCHUC I[aHHOfI JAUCHUITIINHBI HGO6XOILI/IMO KakK

MpEaAICCTBYIOIICEC:

- TEOpHUs

BEPOSATHOCTEM,

MAaTEMAaTHYCCKHUC

MCTOJAbI MOZACIINPOBAHUA

IIPOrPaMMHOT0 OOecTieueHusl, BBIMOJIHEHNE U 3aIIUTa BBIMTYCKHON KBaTU(pUKAMOHHON pabOThI

3. IlnanupyemMble pe3yJbTaTbl 00yUeHHS

dDopmupyeMbie U
KOHTPOJINpyeMble
KOMIIEeTeHIIUH
(xon u
HaWMEHOBAHWE)

HNHauKaTopsl 10CTHKEHUS
KOMIIeTeHIMH
(Ko 1 HANMEHOBAHUE)

IlnannpyemMble pe3y/ibTaThl
o0y4eHust

[TK-4 Cniocoben
NPUMEHSTH 3HAHUS
byHIaMEeHTAILHOW U
MPUKIIATHOMN
MaTeMaTHKH B
pa3zpaboTke
IPOTPaAaMMHOTO
obecrieueHus

I1K-4.1. 3HaeT OCHOBHBIC MOJCIIH
MIPUKJIATHON MaTeMaTUKH B
pa3paboTKe MpOrpaMMHOTO
obOecreyeHus.

I1K-4.2. YMeeT UCIIOAL30BaTh UX B
pa3paboTKe MPOrpaMMHOTO
obecneueHuUs
[TK-4.3. ImeeT HaBBIKH BBIOOpA
METOJIOB JIJIsl pa3paboTKu
MPOTPaMMHOTO 0OecTIeueHUs Ha
OCHOBE T€OPETUYECKUX 3HAHUHI

3HaTh: OCHOBHBIE ONPE/IEICHUS
TEOPHH TIPEJIEIIOB,

g epeHIaIbHOro 1
WHTErPATBHOIO NCYUCIIEHUM.

YMeTh: - caMOCTOATENBHO paboTaTh
¢ yueOHOH, cripaBOYHOM U yueOHO-
METOJANYECKON JINTEepaTypoil;
JIOKa3bIBaTh OCHOBHBIE TEOPEMBI
nuddepeHIanIbHOTo U
MHTETPaIbHOT0 UCUHUCIICHUH,
HNPUMEHSATh 3HaHUS

g epeHInaIbLHOrO U
MHTErpajIbHOI0 UCUUCICHUN TSt




®opmupyeMbie U
KOHTPOJINpYyeMble
KOMIIeTEeHI[UH
(kom u
HaWMEHOBAHHE)

NHaukaTopsbl J0CTHXKEHUS
KOMIIeTeHIIN I
(K01 1 HAUMEHOBAHUE)

ILiianupyembie pe3yJabTaThl
o0yueHust

pelicHus 3a1a4.

BrnaneTs: HaBbIKamMu paboTHI ¢
y4eOHOH U y4eOHO-METOINYECKON
JUTEPaTypOU; HaBbIKaMU
ynotpeOaeHus] MaTeMaTUYeCcKO
CUMBOJIUKH ISl BBIPQKCHUS
KOJIMYECTBEHHBIX M KaUeCTBEHHBIX
OTHONICHHI 00EKTOB; HAaBBIKAMH
CHUMBOJIbHBIX MTPe0Opa3oBaHuit
MaTEMATHYECKUX BBIPAKCHHUIA,
TeXHUKOU nudPepeHIpoBaHUs U
WHTETPUPOBAHUSI.




4. CTpyKTYpa M coJiepKaHue IUCHUIINHbI

®opMbI TEKYLIETO

Buna .
Moayb N HanMeHoBaHMe TeM 3aHATHH Oo0bem, HNHurepakrus, KOHTPOJIA
yueOHoM . Bbanabl
(pa3neun) AGOTHL (yue6Hoii padoThI) Cemectp . . (HanMeHOBaHHUe
P OLICHOYHOI'0 CPeJCTBA)
Momynsl. KonTponbpHas padora
OCHOBEI OcHoBbl auddepenHnmanbHoro ucuncieHus. OCHOBHEIC «OCHOBEI
uddeperum Jlex1 TeopeMbl muddepeHuanpHoro neuncneHus. Mccnenqopanre 2 i bepeHIMaTEHOTO 1
TBHOTO ($yHKIUH 1 TOCTpOEHUE TPadUKOB. MHTETPATBHOTO
MCUYHCIICHUA MCUMCIICHUI.
b, 1-2 TexHrKa BBIUMCICHHS TPOU3BOIHEIX. Pemenue 3anaq Ha 4
p: BBIYHCIICHHE HAaNOOJBIIET0 1 HANMEHBIIIETO 3HAYCHUH. Bager
Cam CamocrosaTenpHOE U3y4YeHHE MaTepHaia 110 TeMe: BBITIOJTHECHUE 80
' KOHTPOJIBHOM pabOoTHI, ITOJIrOTOBKA K 3a4eTy
Moyib2. OCHOBBI HHTETPAIBHOTO McuuciieHus. [leprooOpasHasi. KouTposbHas pabora
OCHOBBI Jlek.2 Heomnpenenennsiit uarerpan. CoiictBa. MeTo b 2 «OCHOBBI
MHTErpaTbHOT MHTETPUPOBAHNSL. g hepeHInaIbLHOTO U
0 MCUHCIICHHS - MHTETPAITBHOTO
Mertonp! nHTErprpoBaHus. TexHUKa BEIYUCICHHUS HHTErpaia "
o 1 - MCUNCITCHUI.
Ip.3 OT HempepbIBHOM (yHKIMH. VccaenoBanne Ha CXOIUMOCTh 2
HECOOCTBEHHBIX HHTETPAJIOB
3auer
Cam CamocTosITeNTbHOE H3Y4EHHE MaTepraia Mo TeMe: BHITIOJTHEHUE 81
KOHTPOJILHOM pabOoTBI, MOJIrOTOBKA K 3a4eTy
[Mpomexy 0.35
TOYHAs
aTTecTanu
A
Konrponb 8.65
Hroro:, 180




5. O6pa3oBaTesibHbIE TEXHOJIOTHH

OO0pa3oBarenbHble TEXHOJOTUU: HH(POPMAIMOHHAS JIEKIMS W MPAKTUYECKUE 3aHSITHS B
dopme mpaKTHKyMa.

CamocrosTenbHast paboTa CTyJEHTOB NPEAYCMaTPUBAET BBIIIOJHEHUE KOHTPOJIbHON
paboThl, HOJArOTOBKY K 3a4ETy.

6. Meronuyeckue yKa3aHus M0 OCBOEHUIO JUCIHILTHHBI

J1Jis TOTO, 9TOOBI OCBOUTH AUCIHILTUHY HEOOXOIUMO TOCEIIATh JIEKIIUH, TaK KaK JIEKIIUHU T10
«MareMaTH4eCKOMY aHaJIM3y» TMO3BOJSIOT JaTh CBSA3aHHOE, IIOCJIEI0BATEIbHOE M3JI0KEHUE
Marepuaia, COOOIIUTh CIYyIIATENIIM OCHOBHOE COJIEpXKaHUE IMpeaMeTa B IIEJIOCTHOM,
CUCTEMAaTHU3UPOBAHHOM BHU/IE.

[Tpu KOHCTIEKTUPOBAHKH JICKIIUH CTYACHTaM HEOOXOIMMO H3JIaraTh YCIBIIIAHHBIN MaTepra
KpaTKO, CBOUMH CJIOBaMHM, oOpaliiasi BHUMaHKe, Ha JIOTUKY U3JI0KEHUSI MaTepuia, apryMEeHTAIUI0 U
MPUBOIUMBIC TTprMepbl. He0OX0IMMO BBIIENIATH BaKHBIC MECTa B CBOMX 3aMUCAX. Eciau HEOHSTHBI
KaKue-Tu00 MOMEHTHI, HEOOXO0IMMO 3aMUChIBaTh CBOM BOMPOCHI, IOCTAPATHCS HAWTH OTBET HA HUX
CaMOCTOSTENIbHO. Eclii caMOCTOSTENbHO HE YJAJloch pa3o0paThCsi B MaTepualie, BIOCIEICTBUU
HEo0X0auMO OO0 Ha CIEAYIOMICH JIEKIMH, MO0 HA MPAKTUYECKOM 3aHATUU WM KOHCYJIbTallUU
00paTUTbCS K BEIYIIEMY TMPENOJaBaTeI0 3a pPa3bsCHEHUSIMH. YCIIEITHOE OCBOCHHE Kypca
IpeJrnoiiaraeT akTUBHOE, TBOPYECKOE ydacTHUE CTYACHTa IyTeM IUIaHOMEpPHOM, MOBCEIHEBHOM
paboTsl. JICKIIMOHHBIN MaTepual cielyeT IpOCMaTPUBATh B TOT ke JIeHb. Kaxkaas TemMa uMeeT CBou
cnenuduyeckue TEPMUHBI W OINpeieNieHus. YCBOCHHE MaTepuana HEeoOXOAMMO HAuYMHATh C
YCBOCHHS JTUX NOHATHHA. Eciu kakoe-muOO TMOHSATHE BBI3BIBACT 3aTPYAHCHHS, HEO0OXOIUMO
MIOCMOTPETh €r0 CyTh U conepkaHue B cinoBape (MHTepHeTe), BhIKMCATh €ro 3HaUY€HUE B TETPalb
JUISL TIOATOTOBKM K 3aHsTusaM. [Ipu moaroroBke mMarepuana HeoOXoAuMo oOpamiaTh BHUMaHUE HA
TOYHOCTbH OIPEACTCHU, MOCIe0BATEIFHOCT U3YUCHHs MaTepuaa, apryMeHTAIHI0, COOCTBEHHbBIE
MPUMEPBI, aHAIA3 KOHKPETHBIX CHUTyarui. Kakayto HeIemo peKoOMEHIyeTCsl OTBOJAUTD BpeMs IS
MOBTOPEHHUS MPOUIEHHOTO MaTepHana, MPoBepssi CBOW 3HAHUS, YMEHUS U HABBIKH.

Jlns  ycmemrHoro — OCBOGHHMS — Kypca — «MareMaTHdeckuil — aHanm3»  HeoOxoauma
camocTosTelbHas paboTta. B HacTosiee BpeMsi akTyadbHBIMU CTAHOBATCS TPEOOBAaHUS K JTUYHBIM
KauecTBaM COBPEMEHHOI'O CTYJIEHTa — YMEHUIO CAMOCTOSTEIHHO MOMOIHITh U OOHOBIISITH 3HAHUSA,
BECTU CaMOCTOSITEJIbHBIA TOMCK HEOOXOAMMOTO Marepuasna, ObITh TBOPYECKOW JIMYHOCTHIO.
CaMocToATeIbHYI0 padOTy IO OCBOCHHIO JUCIUILTUHBI 00YYAOIIUMCS OCYIIECTBIISIIOT C TTIOMOIIBIO
KOHCIIEKTOB JIEKIIMM U MPAKTUYECKUX 3aHATHM, & TAKAKE C TOMOIIBI0 OCHOBHOW U JIOMTOJTHUTEIBHON
JIUTEpaTyphl, PEKOMEHJOBAHHON [UIsi caMOCTOsATeNbHOM paboThl. CamocTosiTenbHas ydeOHas
JEATETbHOCTh  SIBJSIETCS.  HEOOXOJUMBIM  YCIIOBHEM  yCHemHoro  oOydenus.  MHorue
npodeccCHOHaNbHBIE HABBIKH, CIHOCOOHOCTh MBICAHTH M 0000IIaTh, JeNaTh BBIBOJBI U CTPOUTH
CY)XJI€HU, BBICTYNIaTh W CIYIIATh APYTHMX, — BCE ATO Pa3BUBAETCA B MPOILIECCE CAMOCTOSTEIbHOM
pabotel crynmeHToB. CamocrosiTenpHas paboTa MO OCBOCHUIO JUCIUIUIMHBI BKJIIOYAeT: -

CaMOCTOSITEJIbHOE H3Y4E€HUE pa3/eoB; - CaMOIOJArOTOBKY (IpopabOTKy M TOBTOpPEHHE
JEKIIMOHHOTO MaTrepuana M MaTepuaja y4eOHMKOB M y4eOHBIX IOCOOMiA); - TOATOTOBKY K
NPAKTUYECKUM  3aHATUSM; -  BBIOJHEHHWE UHAMBHAyaJlbHbIX paboT. Pexkomenayemyro

JOTIOTHUTETIFHYIO JIUTEPAaTypy CIeAyeT MpopadaThiBaTh IMOCIEe H3YyYCHHS MJAaHHOW TEMBI II0
y4eOHHMKY U MaTeprajaM JCKIIUH.



7. OueHOYHBIE CPEACTBA

7.1. IlacnopT OLIEHOYHBIX CPEACTB

Kon
Cemectp KOHTPOJIMpPYeMOii HaumeHoBaHue
KOMIIeTEeHI[UH OLIeHOYHOI0 CpeACTBA
(WjIn ee 4acTH)
1 I1K-2; TIK-4 Kontpoinbnas padota «OcHOBBI AudHepeHIInaTEHOTO U
MHTErPAIIBHOIO UCYUCIICHUIY;
3a4yeT

7.2. TunoBble 3aJaHUSA WJIN MHbIE MATEPHAJIbI, HEO0OXOAUMBbIE JJIfl TEKYIEro KOHTPOJIst

7.2.1. KourpoJbHas padora «OcHoBbI A1 depeHIHATBLHOI0 U HHTErPAIbHOI0
HCYHCTICHU I,
Tunossle npuMepsl 3a1aHUl

3A/IAHHE 1. HaiiTn npon3BOAHbBIE CIEAYIOMUX (DYHKIIUA:

1 3 5 2
Ly=s5x-2¢-2:8 3% s; 2. Y=—=——+¥X +—=;
2 X 2X7 X NS
3
3, y:(l—tz)sint+(t2+1)arcsint; 4. u:12 v_.
vV +1
COSX 1
ctgx +1 arccos X + tgx
(X2 . arccos X
7. y=5tg 2 8. yzsmT;

9. y=_|arcsin X=2 : 10. y = arcctgx®-e** ;
X
11. y=2arcsin6x—3ln(2x+\/1—4x2)

12. f(t):ln(e’t cost +e' sint)Haﬁm £(0)+ (0),

\24+x? .

13. y = (tgx)" > ; 14. y = (arcctgx )"*;
— 53

15.y:(x 3) \/>:+2.
(x+1)

3AJAHHE 2. HaiiTi mpOu3BOIHBIE BTOPOTO MOPSIIKA!

g y=—_o-"°": 6) Y = x-arcsin * X — x* arcsin x.

2 .3
3A/JAHHE 3. Haiitu HauOonbIlMe W HaWMEHBIIME 3HAuYeHUs (YHKIUU y=8+2x —X Ha

oTpeske [0;2].
3A/JAHUE 4. ViccnenoBaTh (PyHKIIMH U TIOCTPOUTD T'papuKu:

4x%+9 x+3 )2
a)y=8+2x2—x3;6)y=—6)y=( )

4x+8 2x—1




3A/JAHHE 5. Haiitu HeonpeieeHHbIE HHTETpalibl. Pe3ynbTar nmpoBepuTh 1uddepeHIpoBaHUEM:

1)J’ Xs%i;_sdx; 2) J' e dx 3)jco{ jdx 4)J' XZZ(iXG.

3A/JAHHE 6. Haiitu HeonpeaeieHHbIC MHTETPaJIb:

dx
1) _xdx . X ; 3) | ctg3xdx; 4) ! ;
j\/m J I\/4—x2

s X+6 X’ +5x+6 .
5)J‘2 3XdX, G)Imdx, 7)J.de, 8)J.tg3XdX,
9)_[ (x +3)e* dx; 10)I x cos(1-3x)dx ; 11) [arctg-/xdx; 12) [%/x In xdx;

2

13) [ sin 2xdx; 14) I\/— ‘/_ dv;  15) [ cos®x d; 16) j o

Jx +1°

3AﬂAHI/IE 7. BbruucauTh ONpeeICHHBIC HHTETPAJIBIL:

1+cos 2x

2 sin x 1 1+In(x Dy, [ _g
1)I , Z)J'(x2+3\/;)dx; 3)j 4)jx e *dx
0 0 -2

e+l

3A/TAHHUE 8. ITpunoxeHus onpeaesieHHOro HHTerpana
1)BBI4ucuTh MI0Iaab GUrypbl, OrpaHHYCHHON TUHUSIMA Y = (X — 2)3, y =4x — 8.

2)BeraucnuTh 00beM Tena, 00pa3oBaHHOTO BpamieHreM BOKpyT ocu OX Gurypsl, orpaHu4eHHON

y=—xX"+5x-6, y=0.

Kparkoe onucanue U perjiaMeHT BbINIOJHEHH S
KonTponbHast pabota paccuntaHa Ha Bech ceMecTp. PerieHre HeoOXOIMMO MPUHECTH Ha
3a4eT C OL[EHKOMU.

Kpurepun onenkmn:
- BepHoe BbImoaHeHue 85%-100% 3amanuii —«OTIMIHOY,
- BepHoe BeinonHeHue 70%-84%% 3amanuii — «Xopoiioy,
- BepHOE BhIToIHEeHNE 55-69% 3a1annii — «yJ0BIIETBOPUTEIHHOY;
- BEpHOE BBITIOJIHEHUE MeHee 54% 3a/laHuil — «HE yIOBJIICTBOPUTEIHHOY

7.3. OueHo4yHble CpeaACTBA JAJs1 TNPOMEKYTOYHOM ATTECTAMM 10 HMTOraM OCBOECHUS
AUCHHUILINHBI



7.3.1. Bonpochl K NPpOMeKYTOYHOM aTTecTaluu

Cemectp 1
Ne ni/m Bonpocsl K 3K3aMeHy
1. | Ilonste MHOXkecTBa. Onepanuu Ha MHOXKECTBE
2. | YucnoBble MHOKECTBA.
3. Omnpenenenne QyHKIUH.
4. CriocoOb1 3a1anus PyHKITUH.
5. | IloHATHS O YETHOCTH U HEYETHOCTHU, IEPUOJUYHOCTH.
6. OO6parHast GyHKITHSA.
7. | Kommosumus QyHKIMiA.
8. | OcHOBHBIE 3JIeMEHTapHbIe (QYHKIIHH.
9. | YucioBsle MOCIIeA0BATENbHOCTH.
10. | Ilpenen mocienoBaTEIbHOCTH.
11. | [loHsTHE OrpaHUYEHHON IEPEMEHHOM.
12. | IlonsTre 6ECKOHEYHO MAJIOW IMePEMEHHON
13. | IloHsTHE OECKOHEYHO OOJIBIION MEPEMEHHOM.
14. | Onpenenenue npenena Ha OECKOHEYHOCTH.
15. | CpoiicTBa npeesos.
16. | OcHOBHBIEC TEOPEMBI O MpEeIiax.
17. | Apudmernueckue neiicTBUs HaJl NEPEMEHHBIMU BEeIMYMHAMU
18. | OcoOble cimydan peaesioB, HEOMPEICICHHOCTH.
19. | MoHOTOHHAs TOCJIEOBATEILHOCTD M €€ MPEJIE.
20. | Yucio e.
21. | Tlpenen GpyHKIUN.
22. | OnpezneneHye SKBUBAIEHTHBIX OECKOHEYHO MaJIbIX.
23. | CpaBHeHHE OECKOHEYHO MAJIBIX U OECKOHEYHO OOJIBIIHX.
24. | HenpepbIBHOCTH (DYHKIIMH B TOUKE.
25. | HenpepbIBHOCTh (DYHKIIMM HA MHOKECTBE.
26. | HempepbIBHOCTh HEKOTOPHIX DJIEMEHTAPHBIX ()YHKIIHN
27. | Touku pa3psiBa. [Ipumepsl.
28. | CpoiictBa HenpepbiBHBIX (yHKIMNA. Teopema 1 Bonpmano-Kormm.
29. | CpoiictBa HenpepbiBHBIX (yHKIMH. Teopema 2 bonbuano-Komm.
30. | Cpoiicta HenpepbIBHBIX yHKImiA. Teopemsr 1 Beiiepmtpacca.
31. | CpoiictBa HenpepbIBHBIX hyHKIMA. Teopemsbl 2 Beiiepmtpacca.
32. | Ilonarue o paBHOMEPHOI HEMPEPBHIBHOCTH (YHKIIUH.
33. | CymecTBOoBaHWE W HEMPEPHIBHOCTH 0OPATHOM PYHKITHH.
34. | Ucnonp3oBaHue HEMPEPHIBHOCTU (DYHKIIMU P BHIYHUCICHUH MPEIETIOB.
35. | 'mmepOonmyeckne GyHKIIMU U UX CBOWMCTBA.
36. | 3amauu, NpUBOJAIINE K TOHSATHIO IPOU3BOAHOM.
37. | OnpeneneHre MPONU3BOTHOM.
38. | MexaHWYeCKHi B SKOHOMHYECKUH CMBICI IPOW3BOJTHOM.
39. | 'eomerpuueckuii cMbICT IPOU3BOJHOM.
40. | BeruuciieHre MpOU3BOIHBIX MPOCTCHITNX YJIEMEHTAPHBIX (DYHKITHIA.
41. | IIpaBuia BHIYMCIIEHUS] TIPOU3BOTHBIX.
42. | CBsi3p MKy HEMTPEPHIBHOCTHIO U (D (HEPEHITUPYEMOCTHI0 (DYHKITHH.
43. | IIpou3BoaHasi KOMIIO3UIMH (DYHKIIUH.
44. | IuddepenunpoBanue GyHKIHHA, 3aJaHHBIX TAPAMETPUYECKH.
45. | [Ipon3BoHBIE BBICIINX TOPSIKOB.




46.

Cognka dopmyn nuddepeHITupoBaHus.

47. | Onpenenenne quddepernnana GyHKINH.

48. | 'eomerpuueckuii cMmpica auddepenimana GyHKINN.

49. | MuBapuanTtHOCTh hopMbl nuddepernnana GyHKINN.

50. | [IpubnmxeHHbBIE BEIYUCICHUS C TOMOIIBI0 AuddepeHiana.

51. | Auddepennnanbl BRICIIUX TOPSAKOB.

52. | OcHoBHBbIE TeOpeMbl auddepeHnmanpHoro neuncnenus. Teopema Depma

53. | OcHoBHEBIE TeopeMbl TudhepeHITnaIbHOT0 HCUHCIeHus. Teopema Poss.

54. | OcuHoBHbIe Teopembl Audepernnanpaoro ucunciaenus. Teopema Jlarpanxa

55. | OcHoBHEBIE TeopeMbl nuddepeHImaIbHOro ncuncienus. Teopema Komm.

56. | IIpaBumo Jlomuras.

57. | PackpbITHe HEONPEIEIeHHOCTEH ¢ MOMOIIbIO paBuia Jlonurans.

58. | ®opmymna Teitnopa.

59. | Ilpumepbl TpenCTaBICHHUS AIIEMEHTAPHBIX (YHKIUHA MHOTOWICHOM C ITOMOIIBIO
dbopmynel MakiiopeHa

60. | HeoOxonuMmbIe M TOCTATOYHBIE YCIOBHS MOCTOSTHCTBA (DYHKIIMH.

61. | Heobxoaumble 1 TOCTaTOUHBIE YCIOBUS BO3pacTaHus (PYHKIMU B IIMPOKOM CMBICIIE.

62. | OnpexneneHne JOKAIBHOTO SKCTpeMyMa (GyHKIINH.

63. | Heobxoamnmoe 1 10CTaTOuHOE YCIOBUS CYIIECTBOBAHMS SKCTPEMYMaA.

64. | MccnenoBanue (yHKIMH C TIOMOIIBIO BTOPOIl IPOU3BOIHOM

65. | Beruncnenne HanbOJIBIIET0 ¥ HANMEHBIIETO 3HAYCHHUH (DYHKIIMK Ha OTPE3KE.

66. | HampaBieHue BOrHYTOCTH U TOUYKH Ieperuoa.

67. | AcUMIITOTHI KPUBOM

68. | [Ipumenenune auddepeHINaATLHOTO HCYUCICHUS K HUCCIEJOBAHUIO (PYHKIMA U
MTOCTPOCHUIO TPa(UKOB.

69. | IlepBooOpasnas. Heonpenenennsiit unterpai. Cpoiicra. Tabnuia MHTErpUPOBAHHUS.

70. 3aauu, NPUBOJSIINE K TOHSATHIO ONPESICHHOTO MHTEerpaa.

71. OmnpeneneHue onpeaesIeHHOro0 HHTerpaa.

72. Y cnoBus CylecTBOBaHMS ONPEIEICHHOr0 HHTErpaa.

73. Teopema. [loctaTouHO€ ycI0BHE HHTETPUPYEMOCTH.

74. OCHOBHBIE CBOMCTBA OMPEJICIICHHOTO HHTErpaJa.

75. OnpeneneHHbI HHTErpal Kak QYHKIUS BEpXHEro Npeaesa

76. ®opmyna Hetotona — JlelOuua.

77. 3amMeHa IepeMEHHOM B ONPEICTICHHOM MHTETpaJIe.

78. HHTerpupoBaHue 1o 4acTsIM.

79. [TpuOnamxeHHbIE BBIYMCIEHUS ONPEAEICHHOT0 HHTETpaa.

80. Brruncnenne miuomaaei miockux Quryp.

81. Brruucnenmne oObema Tena BpameHus.

82. Heco6cTBenHble nunTerpansl I pona — HECOOCTBEHHBIE HHTETPAJIbl C OECKOHEUHBIMU
npeaenamH.

83. HecoOctBennsle wmHTerpansl Il poma —  HECOOCTBEHHBIE HWHTErpaibl  OT

HEOrpaHMYEHHBIX (QYHKIIMH.

7.3.2. Kputepuu 4 HOPMbI OLEHKH




dopma

ii NnpoBeaeHud iv
Cemectp IpOMeAyTOTHOH Kpurepun u HOpMbI OLIEHKHU
arrecrapuu’
3K3aMeH COTITHOY Brmonueno ot 85% 1o 100 %
1 3aJaHuN
«XOpOIION Brmonueno ot 70% 1o 84 %

3aJITaHUN

«KYHOOBJICTBOPUTEIBHO»

Brmonneno ot 55% 1m0 69%
3aJaHuN

«HEYAOBJICTBOPUTECIILHO)

Brmomaeno meHee 40% 3amaHuii.




8. YueOHo-MeTOoAMYecKOe U MH(OPMAITMOHHOE O0ecTieYeHHe TUCIIUITHHBI

8.1. O0si3aTesibHAA JIUTEPATYpPa

Tun (yueOHuK, ydeOHOE

KoaudecTBo B
HAY4YHOM

Ne ABTOpBI, nocooue, yueoHo- I'on
n/m | CcoCcTaBUTEIH 3araague (3ar01080K) MeTO/InYecKoe nocodoue, | M3AaHUA Oubamorere /
MPAKTHKYM, Ip.) HanMeHm:aHne
IBC
1 | bepman I'.H. COopHUK 331124 110 KypCy MaTeMaTHIeCKOTro YyeOHoe nocoowue 2016 OBC "Jlanp"
aHanu3a[ DNeKTpoHHbIHN pecypc] : yueb. mocodue / I'. H. (3ama4HMK)
bepman. - Cankr-IlerepOypr : Jlans, 2016. - 492 c. : ui. -
(Yuebuuku amns By3oB. CrnenuansHas qureparypa). - ISBN
978-5-8114-0657-9
2 | bynaes B. /. Maremarnueckuil ananu3 [DnekTpoHHbId pecypc] : DyHkunmn YyeOHuk 2017 OBbC "Jlanp"
HECKOJIbKUX NepeMeHHbIX : yueOHuk / B. /1. bBynaes, M. f1.
Sxy6coHn. - Cankr-IlerepOypr : Jlans, 2017. - 456 c. : ui. -
(YueOnuku mms By30B. CrienmanbHas muteparypa). - ISBN
978-5-8114-2595-2.
3 | HemumoBug COopHUK 3a/1a4 ¥ yIIPaXKHEHUH TT0 MAaTEMaTHIECKOMY VYuebHoe nocobue 2017 OBbC "Jlanp"
bB.IL aHanmu3y[ DIeKTpOHHBIN pecypc] : yuebd. nocodue / b. IT. (3a/1a4HUK)
Hemunosud. - U3n. 19-e, ucnp. - Cankr-IletepOypr : Jlans,
2017. - 624 c. : un. - (YueOHuku 1151 By30B. CrieniuanbHast
muteparypa). - ISBN 978-5-8114-2311-8.
4 | Kpemep H.ILI. Beicmas MaTemaruka JUIsI  9KOHOMHCTOB [DJEKTPOHHBIN | YueOHOe nmocobue. 2015 3BC "IPRbooks"
pecype] : yuebnuk mis By3oB / H. II. Kpemep [u ap.] ; mox
pen. H. III. Kpemepa. - 3-e uzn. - Mocksa : KOHUTU-JJAHA ,
2015. - 481 c. - (3osoTOl (POHI POCCHUCKUX YUCOHHKOB). -
ISBN 978-5-238-00991-9.
5 | OUXTEHIoJbI . OCHOBBI MaTEMaTHYECKOT0 aHAIN3a[ DJIEKTPOHHBIN pecypc] : | YueOHUK 2015 OBC "Jlanp"
™M yueOnuk. [B 2 u.] Y. 1/T. M. ®uxrtenronsi. - U3a. 10-e, cTep.

- Cankr-IlerepOypr : Jlanb, 2015. - 448 c. : un. - (YueOHUKH
st By3oB. CnienimanbHas tureparypa). - ISBN 978-5-8114-
0190-1.




8.2. lonostHuTEILHAS JIUTEPATypPa

Tun (yueOHuK, yueOHOe

KoanuecTBOo B
HAY4YHOM

Ne nocooue, yuedHo-
wn ABTOPBI, COCTABUTEJIH 3ar;iiaBue (3aroJji0BoK) METOIHUECKOE OCOBHe, TI'ox u3nanus oudamoTeke /
HPAKTHKYM, IP.) HaumenoBanmue
IbC
1 Brnosun A.1O. CrpaBOYHUK o MaTeMaTHKe st | YuebHoe mocoOue. 2014 ObC "Jlanp"
OakaaBpoB [ DIIeKTPOHHBIN pecypc] : yuel.
nocobue ans By30B / A. FO. Baosus [u np.].
- Cankr-IlerepOypr : Jlans, 2014. - 79 c. -
ISBN 978-5-8114-1596-0.
2 | 3amopoxer ['.1. PykoBoncTBO K pemieHHI0O  3adad 1o | YUeOHHK 2014 OBbC "Jlanp"
MaTEeMaTHYeCKOMY  aHanu3y[ DIeKTPOHHBIN
pecypc] : ydebHoe mocobme / I. U.
3anopoxen. - W3np. 8-e,crep. - CaHkr-
[TerepOypr : Jlanwb, 2014. - 461 c. : un. -
(YueOnukun gns By3oB. CneuuanbHas
muteparypa). - ISBN 978-5-8114-0912-9.
3 | Hlunaues B. C. MaremaTtnueckuii aHanu3 [DIeKTpOHHBIH | YdyeOHOe mocobue. 2014 3BC
pecypc] : Teopusi M MpaKTUKa : ydeOHOe "ZNANIUM.CO
nocobue / B. C. Ilunaues. - 3-¢ u3g. - M"

Mocksa : MH®PA-M, 2014. - 350 c. : ui. -
(Beicmiee obpaszoBanue). - ISBN 978-5-16-
010073-9.




8.3. Ilepeyenr mpodeccHoHANLHBIX 0a3 AAHHBIX M HH(OPMALHOHHLIX CIIPABOYHBIX
cucrem”
1. 1Maremaruueckoe odpa3oBanue - http://www.mathedu.ru/

2. MathTEST.ru. Martepuaipl 110 MareMaTUKe B IMOMOIIb IIKOJIBHUKY U CTYACHTY (TECTHI

o MmaTematuke online) - http://mathtest.ru/

3. Math.ru. Maremaruueckuii caiit — https://math.ru/lib

8.4. IlepeyeHb MPOrpaMMHOIo obecnevyeHus

n/n

Haumenosanmne I1O

PexBu3uTHI 10rOBOpa
(nata, HOMep, CPOK JAeHCTBHUA)

Windows XP

beccpounsle

Microsoft Office 13

No61935138 ot 28.05.2012 (6eccpoyHbIif)

8.5. Onucanne MaTepHaJbLHO-TEXHMYECKON 0a3bl, HEOOXOAMMOM IJs OCylIeCTBJIEHUSsI
00pa3oBaTeILHOIO NMPoIecca Mo JUCHUILINHE

JucuuimmHa — «MaTteMaTH4eCcKUu

agamuz 1»

BXOIHUT B TeOpeTI/I‘leCKI/Iﬁ MK

(yHIaMEHTAJIbHbIX JUCHUIUIMH M HE TpeOyeT CclenuaIbHoro JiabopaTOpHOro 0oOOpyIOBaHMS.
MarepuanbHoe oOecrnedeHne IUCLUIUIMHBL IpeanojaraeT Hajauuue y4eOHBIX ayAuTOpUM AJs

MMpOBCACHUA JICKOHMOHHBIX W  IMPAKTHUYCCKUX

MYHBTHMCHHﬁHBIX CpCAacCTB.

3aHATUU

C BO3MOXKHOCTHIO HCIIOJIb30BAaHUSA

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX
Ka0MHeToB, 1a00paTopuii, MAaCTEePCKUX U JAP.

Ne 00bEKTOB /LISl IPOBeCHUS MPAKTHYECKUX H
. . Ilepeyenb 0CHOBHOIO 000PY/10BAHMSA
n/n JIA00PATOPHBIX 3AHATHI, MOMEIICHUH 1JIs1
CaMOCTOSITEIbHOM PadoThI 00y4aroIuXCs
(Homep ayauTOpHN)
VIJIK.- 305. YueGnas ayautopus st npoBenenus | 30 mocamounsix  mect,  (Ctonm
3aHATUH JEKIMOHHOTO TUMA. Y4eOHas ayJUTOpUsl | YUYeHUUYECKUN JIBYXMECTHBIN
TSI IPOBEJICHUSI 3aHATUNA CEMUHAPCKOTO THUTIA. (monoOmox) — 15 mT).,, cTonm
VYyeOHas ayuTopus 1Jig KypcoBOTO npenojaBaTeNbCkud -1 mr., cTyn -
1 | mpoexkTupoBaHUs (BBIOJHEHHS KYPCOBBIX padoT). | 2IIT., JOCKa ayauTopHas(MenoBas) - 1
VYyeOHast ayTuTOpHs U1 IPOBEIECHUS TPYMIOBBIX | LIT.
U MHIUBUIYaJIbHBIX KOHCYNbTAM. YueOHas
ayJIUTOpUS AJI IPOBEACHUS 3aHATHI TEKYILEro
KOHTPOJISI U TPOMEKYTOUHOM aTTeCTaIlHy.
VIJIK-310. Yyebnas ayautopust njst mpopeaeauss | 70 mocagouHbIX mect, (Cron
3aHATUN JEKIIMOHHOTO THUIA. Y4eOHas ayJUTOPHUs | YYeHUUYECKUN JIBYXMECTHBIN
JUTSl IPOBEJICHUSI 3aHATUNA CEMUHAPCKOTO THUIIA. (MmoHOOMOK) — 35 mT.), cTON
VYyeOHast ayTuTOpHs U1 KypCOBOTO IpenojaBaTeNbCckuii-1 T, crym -
2 | IpOEKTUPOBAHUS (BBIMOJIHEHUS KypCOBBIX paboT). | 2mT., J0ocKa ayauTopHas(menonas)-1
VYyeOHast ayTUTOpHs U1 IPOBEIEHUS TPYNIOBBIX | IIT.
U MHIUBUIYaJIbHBIX KOHCYNbTAIM. YueOHas
ayJIUTOpUS AJIsl IPOBEACHUS 3aHATHI TEKYILEro
KOHTPOJISI U TPOMEKYTOUHOM aTTeCcTal|H.
3 I'-401. Komnbsrotepnsiii kiacc. [lomenienne nms Cron y4eHWYecKuii-26 mT., CTyn-26

CaMOCTOSITENIbHON PaboThl. YueOHast ayJUTopus

IIT., KOMIBKOTCP C BBIXOJAOM B CCTb



http://www.mathedu.ru/
http://mathtest.ru/

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX
Ka0MHeTOoB, 1a00paTopuii, MACTEPCKUX U JAP.
Ne 00beKTOB [IJIsl IPOBEACeHNSI MPAKTUYECKHUX H

. . IlepeyeHb 0CHOBHOIO 060PYAOBAHUS
n/n JIa0DOPATOPHBIX 3aHATHI, MOMeIEeHU 115
CaMOCTOSITEJIbHOM PadoThl 00y4arOIUXCH

(HOMep ayauTOpPHH)

JUI IPOBE/ICHUS 3aHATUI CEMUHAPCKOIo TUIIA. UHTEpHET- 16 mir.
VYueOHast ayTuTOpHs U KypCOBOTO
IIPOEKTUPOBAHHUS (BBINOJIHEHUSI KypCOBBIX padoT).
YueOHast ayTUuTOpHS I IPOBEICHUS TPYIIIOBBIX
Y MHIUBUIYaJIbHBIX KOHCYJIbTAIM. YueOHas
ayJIUTOpUS AJIs IPOBEACHUS 3aHATHI TEKYIIEro

KOHTPOJIAA U HpOMC)KYTOQHOﬁ aTTCCTall .
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