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YTBEPXIAIO:
Jlexan Q)a THTETA MaTEeMATHKH

IMporpamma yueOHOM JUCIUTIIAHEI «MaTemamqecKnﬁ aﬁé.nm» cacTaBneHa Ha OCHOBAaHMH
T'ocynapcTBeHHOr0 00pa30BaTENLHOIO CTaHIAPTa BBICIIETO ﬁpOﬂJéCCHOHaJlLHOI‘O 00pa3zoBaHus
(TOC BIIO) Houenxoit Haponmoit Pecny6mmku (JIHP) mo mampasnenuto moarotosku 09.03.04
[TporpaMMHasi HHXKEHEPHsl, yTBEPXKAEHHOTO MPHKa3oM MuHmcTepcTBa o6pasoanus 1 Hayku [[HP
or 21 suBapst 2016 r. Ne 33;

IMopsiika opraHu3aniu y4eOHOTO Ipolecca B 00pa3oBaTelbHBIX OPraHU3alMAX BBICIIETO
npodeccronansHOro oopasosanus Jlonenkoit Haponrol PecrmyGmiky, yTBEpKIEHHOIO MPHKa30M
Munucrepcrsa o6pazoBanus u Hayku JIHP Ne 1171 ot «10» Hos6ps 2017 r.;

yue6HOro IIaHa M OCHOBHOM 00pa30BaTeNbHOW MPOrpaMMBI BBICIIETO MPO(ECCHOHATLHOrO
obpasoBanusi HanpasjieHus noarotokn 09.03.04 IIporpaMMHas WHXKEHEpHs, pa3palOTaHHBIX B
'OV BIIO «/loHenkuii HAMOHAIBHBIH YHUBEPCUTET).

Paspaborunk:
JoneHT Kadepbl MATEMAaTUYECKOr0 aHaIu3a &7‘—
U qud pepeHIHaTbHEIX ypaBHEHUH A.1O. BanoB

Tporpamma y4e6OHO# JUCIMILIMHBI YTBEPXK/EHA Ha 3acelaHuy Kadepbl MaTeMaTHIECKOro
aHanu3a 1 AuddepeHnIuanbHbIX ypaBHEHUN

I[Tpotoxom Ne 11 ot «02» ampens 2020 r. ’B/
3aBenyrommuit kadeapoit Burt.B. Bomukos

Ilporpamma yueOHOM AMCHMIUIMHBEI Of0OpeHa  y4eOHO-METOOMYECKOH KOMHCCHEH |
(akynsTeTa MaTEMATHKA U HHHOPMALMOHHBIX TEXHOIOTHI
ITporoxon Ne 8 ot «15» anpesnst 2020 r.

/4
IIpencenarens yueOHO-METOIUIECKOH ﬂ
KoMHccHH (akynpTera JLU. CensixoBa
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1.  OBJIACTb IPUMEHEHUSA U MECTO JUCHUIIJIMHBI B YYEGHOM ITPOLECCE
VYuebnas aucuuruinHa «MaTteMaTHueckuil aHanu3 (2 ceMecTp)» 4YuTaemas BO BTOPOM
ceMecTpe OTHOcUTCA K 0a30Boil 4yactu mpodeccruoHanibHOro Osoka. [l ocBoeHHs TaHHOU
JUCHUIUIMHBL  CTYACHT JOJDKeH o0JanaTh 3HAHUSAMH, BIAJETh METOJAMH 3JIEMEHTapHOU
MaTE€MaTUKH.
CopepxaHue JUCIUILINHBI SBIISETCS JIOTUUECKUM IIPOJOHKEHUEM COJIEpKaHUs JUCIUILINH:
— AunreOpa u Hauana aHajan3a Kypca CpeaHel MKOIbL;
— Maremaruueckuit ananu3 (IEpBbI ceMecTp);
— T'eomeTpus cpeHEN MIKOJIbI
U GOpMHUPYET OCHOBY IS OCBOCHHS JUCIUIUINH:
— Maremarnueckuit aHanu3 (TPETU ceMecTp);
— JluddepeHunanbHble ypaBHEHUS;
— KowmruiexcHbIN aHaIu3;
— Teopus BepOATHOCTEN U MaTEMAaTUYECKAasi CTATUCTUKA;
— YpaBHEHHS MaTeMaTHYECKON (U3HKU;
— MeTtoasl onTUMH3AILNH;
— UYwucneHHble METOBI.

2.  CTPYKTYPA JUCHHUIIJIMHBI

Xapaxmepucmuka yueoHoll OUCYUnIUHb

Hanpasnenue nororoBku 09.03.04 IlporpamMMHasi HH>KEHEpUS
[Tpodub [IporpammHast H>XEHEpUS
OO6pa3zoBarenpHas Iporpamma OakanmaBpuar
Kpanuduxanms AkazeMuyeckuil 6akanaBp
KonnuecTBo copepkaTenbHbIX MOTyIEH 1
JuctumuimHaa 6a30BoM / BApUaTUBHOM 4acTH N
. [TpodeccuonanpHeblil 010K, 6a30Bas 4aCTh
00pa3oBaTeNbHOI MPOrpaMMbl
®opmel kouTpost (MK, sk3ameH, 3a4er) MOJTyJIbHBIN KOHTPOJIb U 3a4€T BO 2 CEMECTpPE
ouHas (opma 3ao4Has Gpopma
Mokasaten 00y4eHus oOyueHus
HOpMaT. yCKOp. HOpMaT. YCKOP.
CPOK CPOK CpOK CPOK

KonnuecTBo 3aueTHBIX eAnHUIL (KPEAUTOB) 4 4 4
I'on moaroToBku 1 1 1
Cemectp 2 2 2
KonuuecTBo yacoB 144 144 144
- IEKIIMOHHBIX 48 - 8
- IPAKTUYECKUX, CEMHHAPCKUX - - -
- 1a00PaTOPHBIX 48 - 8
- CaMOCTOSITEIILHOM pabOTHI 48 144 128

B T.4. UHAMBHUAYAJIbHOE 33/1aHHE - - -
HenenbHoOE KONMMYECTBO YacoB, 8

B T.4. QyTUTOPHBIX 6

3.  OINHUCAHHME JNCHUIIJIMHBI

Ileau 1 3aaaun
Ileny — dbynnameHTaNbHAS MOATOTOBKA B 00JACTH MAaTEMaTHYECKOTO aHAJIW3a; OBJIAJICHUE
METO/JaMH pEHIEHUsI OCHOBHBIX THIOB 3aJad IO MAaTeMaTHYeCKOMY aHalu3y; OBJIAJICHUE
COBpeMeHHBIM MAaTCMAaTHUYCCKUM armapaTOM JJI )lanLHeﬁmero HUCITIOJIB30BAHUS B HpI/IJ'IO)KeHI/ISIX.
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3aoauu — [loxazamb BO3MOKHOCTb HCIIOJIB30BAHMS aIlllapara MAaTeMaTU4ECKOrO aHaIu3a
IIPU PELIEHNUN TEOPETUYECKUX U NPUKIIAHBIX 3a/1a4.

CryneHT, yclnemHO OCBOMBIIUMK JUCLUIUIMHY, IOJDKEH 3HAaTh OCHOBHBIE TEOPETHYECKUE
MOJIOKEHUS (OTPENIEICHUs] OHATHI, (OPMYIMPOBKU YTBEPIKIEHHI), METOABI JOKa3aTelbCTBA U
peuieHus 3a1a4, yMETh JOKa3bIBaTh HEKOTOPHIE YTBEPKACHUS Kypca, pellaTh CTaHAApPTHBIC 3a0a4U
110 U3Y4YECHHBIM TEMaM, IIPOBOJIUTH PACCYKICHUS C IPUMEHEHHUEM IIOJyYEHHBIX 3HAHUN U YMECHUM.

TpeGoBanus K pe3yabTaTaM OCBOEHHMS JUCHMILIMHBI. [Ipomecc M3y4eHHs IUCIUTUTMHBI
«MatemaTnueckuii ananus (2 cemecTp)» HampaBjieH Ha (OPMUPOBAHUE SJIEMEHTOB CJEIYIOIINX
koMmnereHimii B coorBerctBun ¢ I'OC BIIO /IHP no naHHOMy HampaBi€HMIO MOJTOTOBKH
(mpoduiro):

a) oowexkynomypuvix (OK): crniocOOHOCTBIO K KOMMYHUKAIIMM B YCTHOW WM MHUCHMEHHOM

dbopMax Ha PYyCCKOM M HHOCTPAHHOM S3bIKaxX JUIS DPELICHHUS 3a/ady MEXIMYHOCTHOTO U

MEXKyIbTypHOro B3ammoneictBust (OK-5); cmocoOHOCThIO paboTaTh B KOJUICKTHBE,

TOJICPAHTHO BOCHPHHHMMATH COLMAIbHBIC, dTHHUECKHUE, KOH(EecCHOHAIbHbIE U KYJIbTYPHbBIE

pazinuust (OK-6); crmocoOHOCThIO K caMoopranu3aiuu u camoobpasosanuto (OK-7);

0) oowenpogheccuonanvuvix (OIIK): cnocoOHOCTBIO MCIOJIB30BaTh 0a30BbIE 3HAHUSA

€CTeCTBEHHBIX HAyK, MAaTeMaTHKH W WH(POPMATUKU, OCHOBHBIC (DaKTbl, KOHIICTIIUH,

OPUHIKAIBl TEOPUH, CBSI3aHHBIX C MPUKIAIHOW MaTteMaTHKOW W mHpopmarukoit (OITK-1);

CHOCOOHOCTBIO MPHOOpETAaTh HOBBIC HAy4YHBIE W MPO(ECCHOHAIBHBIC 3HAHUS, HCIIONB3YS

COBpeMeHHbIe 0Opa3oBateibHbie U HH(popMaimoHHbie TexHonmoruu (OITK-2); roToBHOCTHIO

OPUMEHSATh  OCHOBBI  HMH()OPMAaTUKM W  IPOTPAMMHUPOBAHHS K  MPOEKTHPOBAHHUIO,

KOHCTPYHPOBAHHUIO M TECTUPOBAHUIO MPOrpaMMHbIX mpoaykToB (OITK-3);

6) npogpeccuonanvnvix (I1K): TOTOBHOCTHIO IPUMEHATH OCHOBHBIE METOJIbI U MHCTPYMEHTHI

pa3paboTku mnporpammuoro obtecriedenust (IIK-1); BrageHuem HaBbIKAMH HCIOJIB30BaHUS

ONEPAIMOHHBIX CHUCTEM, CETEBBIX TEXHOJOIMM, CpEeICTB pa3pabOTKU IPOrpaMMHOIO

uHTepdeiica, cucTeM yrnpapieHus: 6a3aMu TaHHBIX U 3HaHUH, IPUMEHEHUS S3bIKOB U METOJIOB

dopmanpabix cnenudukanuii ([1K-2); BrajgeHneM HaBBIKAMU HCIIOJB30BAHUS PA3ITHMYHBIX

TEXHOJIOTUH pa3paboTku mporpammuoro obecrnedenus (I1K-3); BaageHneM KOHIECTIUAMH U

aTpuOyTaMy KayecTBa MPOrPAMMHOT0O oOecreyeHHs (HaJeKHOCTH, 0e30MacHOCTH, y100cTBa

UCIIOJIb30BaHUsA), B TOM UHUCIIE pOJIM JIOACH, IMpOLECCOB, METOJOB, HHCTPYMEHTOB U

TexHojoruil obecrneyenust kadectBa (IIK-4); BmageHmem craHgapTaMd M MOJEISIMU

xu3HenHoro mukna (ITK-5); BmageHueM MmeroqaMu ympaBieHHs MpoIeccaMH pa3paboTKu

TpeOOBaHUI, OLIEHKM pHUCKOB, MPHOOPETEHUs, NPOEKTUPOBAHUSA, KOHCTPYHUpPOBAHUS,

TECTHPOBaHUs, HBomOIMKH U comnpoBoxiaeHus: (I1K-7); CmocoOHOCTBIO COCTaBISATH U

KOHTPOJIMPOBATh IUIaH BBIMOJIHAEMOI pabOoThl, IIaHUPOBATh HEOOXOIUMBIE JIJISl BHITIOJHEHUS

paboTBl pecypchl, OICHWBATh pe3yiabTaThl coOcTBeHHO# pabotel (T1K-9); Bmagenuem

OCOOEHHOCTSIMU 3BOJIIOIMOHHOMN JEATEIbHOCTH KaK C TEXHUYECKOM TOUKH 3pEHUsl, TaK U C

TOYKH 3peHHs OusHeca (paboTa C  yHacleJOBaHHBIMH CHCTEMaMH, BO3BPaTHOE

NPOCKTUPOBAHUE, PEUHKUHUPUHT, MUurpanus u pedakropunr) (ITK-11).

B pe3ysbTare nzyuenus y4eOHOH TUCHUILUINHBI CTYI€HT J0JKEH
3namo:
v OCHOBHBIE TIOHATHS, ONPEIEIEHNUS U CBOUCTBA 0OBEKTOB MATEMATUUECKOTO aHAJIN3a;
V' (hOpMYJIHMPOBKH M JIOKa3aTejbCTBA YTBEPXKICHHUN, METOABI MX JIOKa3aTesbCTBa,
BO3MOX>XXHBIC UX CBJ3U U HpI/IJ'IO)KeHI/IH B leyrI/Ix O6J'IaCT5[X MATEMATHUYCCKOT'O 3HAHUA
Y JUCUUIIIIMHAX €CTECTBEHHOHAYYHOTO COJIeP KAHUS.

Ymemes:

v’ JI0Ka3bIBaTh YTBEPXKIEHUSA MATEMAaTHYECKOTO aHAIN3A;

v/ pelaTh 3a/1a4d MATEMaTHYECKOTO aHAIN3a;

v HpI/IMeHSITB HO.]'Iy‘IeHHBIe HABBIKU B JIpyl"I/IX 06nacmx MATCMATHUYCCKOTO 3HAHUA U



AUCHUIIIMHAX €CTECCTBEHHOHAYYHOI'O COACPKAHUA.

Bnaoemo:

v/ anmaparoM MaTeMaTH4eCKOIrO aHajIM3a;

v/ MeTOJaMH JOKa3aTelbCTBA YTBEPKICHUIA;

v/ HaBBIKAMHU TNPUMEHEHHs STOrO B APYrUX OOJIACTAX MATeMaTHYECKOrO 3HAHUS W
JTUCIUTIINHAX €CTECTBEHHOHAYYHOTO COJICPKAHUSI.

4.  COJEPXAHUE JUCLUIIUHBI U ®OPMbI OPTAHU3ALIMY YYEBHOI'O
MPOLIECCA

B pamkax wu3yyeHHMs IUCHMIUIMHBI IPEIyCMOTPEHBI ClieAyionme (HOpMbl OpraHu3aluu
yueOHOro Ipoliecca: JIEKIHH, Ja00paTOpHbIe 3aHATH, CAMOCTOSTENIbHYIO pabOTy CTYEHTA.

Jlex1moHHbIE 3aHATHUS MIPEIIOJIaratoT OBJIAJEHUE TEOPETUYECKUMHU OCHOBAMU JAUCLIMILIINHBI,
nabopaTopHble — ISl OBJIAZICHUS] METOIAMU PEILICHUs] TPUMEPOB U 3a/1ad.

CamocrosTenbHas paboTa CTYACHTOB MPEIyCMaTPUBAET BBIOJHEHHE TOMAIIHUX 33/aHUM,
MOJATOTOBKY K JIa0OpAaTOPHBIM 3aHATUSIM, HW3Y4Y€HHE Y4eOHO-METOAMYECKON JHUTEepaTyphl,
COCTaBJICHHE KOHCIIEKTOB.

Tekyuii KOHTPOJIb OCYLIECTBIISIETCS IyTEM HAIMCAHUSI CAMOCTOSITEIbHBIX U KOHTPOJIBHBIX
paboT MO PEIICHUIO TPAKTUYECKUX 3aJaHUI, MOAYIbHBIX KOHTPOJBHBIX PA0OT 110 MPOBEPKE 3HAHUM
TEOPETUUECKHX MOJIOKEHUH (OMpeIe]IeHi, TCOPEM U UX JI0Ka3aTeIbCTB).

B ydebHOM mporecce NMPUMEHSIOTCS aKTUBHBIE W WHTEPAKTHBHBIC (OPMBI MPOBEICHHS
3aHATUN, BHEAYAUTOPHAs CaMOCTOsITeNbHAs padoTra, OalIbHO-pEHTHHIOBas CHUCTEMa OICHKHU
yCIIEBaEMOCTH, TMYHOCTHO-OPHEHTUPOBAHHOE 00ydeHHue, MPpoOIeMHOe 00ydeHHe.

Martepuan  u3nmaraeTcsi € HCIOJIb30BaHHEM  OOBACHUTEIbHO-MIUTIOCTPATUBHBIX,
IBPUCTUYECKUX U UCCIENOBATEIbCKUX METOA0B IpernoaaBanus. Ilpu mnpoBeneHuM JeKUUU-
BU3yalIM3aluu JUisi  OOCYXKJEHHS Marepualia IIUPOKO HCIONB3YIOTCS  MYJIbTUMEAUIHbBIE
NPe3CHTAllMH, aHUMaluHh. TakKe MPOBOAATCS JIGKIMUM NpoOJeMHbIe, OMHApHBIE M C 3apaHee
3arJaHuPOBAHHBIMU OIIMOKAMHU.

IHopsaaxkoBbiii HOMEP U
TeMa Kpartkoe coaepxaHue TeMbl
Cooeporcamenvhotii mooyas 1
Tema 1. Heomnpe- Omnpenenenue, cBOWCTBa, TabIuIa MHTErpajioB, METOJbI
AeJICHHBII HHTEerpaJ VHTETPUPOBAHUS
Tema 2. HuTerpan Omnpenenenue, CBONCTBA, YCIOBUS HHTETPUPYEMOCTH,
Pumana BBIYHMCIICHNE, IPUMEHECHHE
Tema 3. YuciioBbie Onpenenenne, CBOWCTBA, MPU3HAKU  YCIOBHOM U
pAAbI aOCOJIIOTHOM CXOJIMMOCTH, psit Tenopa
Tema 4. DyHKIHO- Onpenenenns NOTOYEYHOM M PaBHOMEPHOM CXOJUMOCTH,
HaJIbHbIE NnocJieq0Ba- | IPU3HAKKU, CBOWCTBA, CTEIICHHBIE PAbI
TeJbHOCTH U PAABI




TemaTHyecku njiaH

KoanuecTBo yacoB

Ounasn gopma o0yueHus

3aouynas popma o0yueHus

HopmaTuBHbIi cpok o0yueHus

YckopeHHblil cpok 00yueHust

HopmaTuBHBIi cpoK 00yueHust

B T.4. B T.4. B T.4.
HaszBanus T < = » S < = » s < =
cojiepKaTeJIbHbIX § = E = § = E = § = E =
3 = |3 | =28 &8 2 = | = e 2o | 29 2 = = = =S | XS
2 < ] ) = < ~ < = < cx | =g = sz = < cex | =&
cu g e = = r=| ca e =9 e om <=| o > =3 o B
S 138 | €% Ex = | 3 S x| =W = 5 S x| Exw
© © ©
g = = 5 =" < = § =" < = §
= S = = = s = = = s =
Coaep:xarteibHbIi MoayJb 1
Tema 1.
HeonpenesienHblii 44 | 12 18 | 14 46 48 48 2 2 44
HHTErpaJ
Tema 2. Nurerpan 40 |14 | | 12| 14 38 36 36 | 2 2 | 32
Pumana
Tema 3. YucaoBbie psijabl 30 10 10 | 10 24 24 24 2 2 20
Tema 4. DYHKUHOHAIB-
Hble mocJexosareabHocTn | 30 12 8 10 36 36 36 2 2 32
U PAIbI
Bcezo no mooyio 1 u 144 | 48 | | 48 | 48 144 144 144 | 8 8 | 128
oucyuniune




JIeKIIMOHHBIE 3aHATHA MPEIOIaraloT OBJIaIeHHE TEOPETUYECKIMH OCHOBAMH TUCIIMILIIMHEI,
7a00paTOPHBIE — AJISl OBJIQICHHSI METOIAMH PEIICHUS TPUMEPOB U 3a/1ad.

CamocrosTenbHas paboTa CTYACHTOB MPEIyCMaTPUBAET BBIOJHEHHE TOMAIIHUX 33/aHUM,
HOATOTOBKY K JIaDOpAaTOPHBIM  3aHATUSAM, HW3y4CHHE Y4YeOHO-METOAMYECKOW JHMTEpaTypHl,
COCTaBJIEHUE KOHCIIEKTOB.

Tekymuii KOHTPOJIb OCYIIECTBISETCS yTEeM HAIMCAHUS CaMOCTOSTEIbHBIX U KOHTPOJIBHBIX
paboT MO pemeHuI0 MPAKTUYECKUX 3aTaHUH, MOIYIBHBIX KOHTPOJIBHBIX PaboT KOMOMHHPYIOLINX
IPOBEPKY 3HAHWH TEOPETUYECKUX IOJIOKEHHH (ONpelnesieHnl, TeopeM M HMX JOKa3aTeNbCTB) H
YMEHUH pelaTh NPaKTHUECKUE 3aJaHHs.

B yueOHOM mpolecce NMPUMEHSIOTCS AKTHBHBIE M HMHTEPAKTHBHBIC (OPMBI MPOBEICHHS
3aHATUI, BHEAyIUTOpPHAas CaMOCTOsITeNbHas paboTa, OaUIbHO-PEUTHMHIOBAas CHCTEMa OLEHKU
yCIIEBAEMOCTH, JINYHOCTHO-OPUEHTHPOBAHHOE 00ydeHHe, MPOOIeMHOE O0yUEHHE.

Marepruan  u3naraeTcsi € HCIOJIB30BAHMEM  OOBSCHUTEIbHO-WIUIIOCTPATUBHBIX,
IBPUCTUYECKUX M HCCIEAOBATEIbCKUX METOJO0B MpenojaBanus. llpm mnpoBeneHnu eKkuuu-
BU3yaNIM3allui  Jsi  OOCYXJEHHsT MaTepuaja [IMPOKO HCHOJB3YIOTCS  MYJIbTUMEIUHbIC
Npe3eHTaly, aHUMalnuHu. Taike NPOBOIATCSA JIEKIUH IpoOJIeMHbIC, OMHApHBIE M C 3apaHee
3arJIaHUPOBAHHBIMU OMIMOKAMH.

5. METOAMYECKHUE PEKOMEHJIALIUU JJIsA IPOBEJAEHUSA
JEKIIMOHHBIX, MPAKTUYECKUX U JIABOPATOPHBIX 3AHSITHM

TeMbl JIEKIIHOHHBIX 3aHATHH

Ne Konuuecmeo
wn Haszeanue memut 4aCos
1 [TepBooOpasHasi, HEONPEACICHHBI HHTErPaJl. 2
2 MeTo1pl HHTETPUPOBAHUS, TAOJIUIIA HHTETPAJIOB. 2
3.  [MuTerpmpoBaHne IpOOHO-pAIIMOHAIBHBIX (YHKITHIA. 2
4 HuTerpupoBanue ApoOHO-TMHENHBIX UPPAllMOHAIBHOCTEHN U 5

TPUTOHOMETPUUYECKUX (DYHKLUH
5) 3ameHb! Ditnepa, Teopema YeOblmena 2
6 PexyppeHTHbIE (OPMYJIbI UHTETPUPOBAHUS 2
7. Murerpan Pumana, Kpurepuil UHTErPUPYEMOCTH. 4
8 CBolicTBa (QyHKIMI, UHTErpUpYyeMBIX 110 PuMany. 2
9 dopmyna Herotona-JIeiiouuma. MeTosl BEIMUCICHHS HHTETpaa. 2
10. [[Ilpumenenus uHTerpana Pumana. 4
11. |HecoOGcTBeHHBII HHTETPaN MO0 OECKOHEYHOMY TPOMEKYTKY. 2
12. [Uucmoroii psa 2
13. [[Ipu3HaK¥M CXOMUMOCTH 3HAKOIIOCTOSIHHBIX PSIJIOB 2
14. |[[Ipu3HaKM CXOAMMOCTH 3HAKOIIEPEMEHHBIX PsI0B 2
15. [Psx Teitnopa 4
16. [[lorouedHas U paBHOMEpHasi CXOJIMMOCTh MOCIIEA0BATENILHOCTEHN U PSIOB 2
17. |Kpurepuii paBHOMEPHON CXOJIMMOCTH MOCIEI0BATEILHOCTEN U PSIOB 2
18. [[Ipu3Haku paBHOMEPHON CXOJIUMOCTH 2
19. |CpoiicTBa paBHOMEPHO CXOASIIMXCS PAIOB 4
20. |CreneHHOI psi M €To CBOMCTBA 2

BCEI'O 48




Tembl J1a0OPATOPHBIX 3aHATHI

o Konuuecmeo
i Ha3zeanue memoi ACOs
1.  [Texnuxka unterpupoBanus. TabIuyHOE UHTETPUPOBAHHE. 2
2. MeTto 3aHeceHus 1o 3Hak quddepennmana. 4
3.  [MeTon MHTErpUpPOBAHHUS IO YACTSIM. 4
4. M HTEerprpoBaHue MPU IOMOIIHU 3aMEHBI IEPEMEHHOM. 2
5.  [AHTerpupoBaHue panoHaIbHBIX IPOOEH. 2
6. VHTErppOBaHUE UPPALMOHAIIBHOCTEN. 2
7.  |MaTerpupoBaHue TPaHCUEHACHTHBIX ()YHKIIHA. 2
8.  |BblunciieHue onpeaereHHOTro HHTErpaja (3aHeCeHHue 0] 3HaK 4
nuddepenmana, THTErPUPOBAHUE 10 YACTSIM).

9. |3amena B unrerpane Pumana. 2

10. |Beruucnenwue miomazaei Guryp, orpaHUUYEeHHBIX KPUBBIMU, 3aJAaHHBIMH B 5
meKapToBO# cucTeMe KOOpAUHAT.

11. (Beiuucnenue miomaaeil Guryp nmpu noMoIy NoJsIPHON CHCTEMBI 2
KOOpJMHAT.

12. |Beruucnenue o0bemMa Telia BpalleHus, JUTMHbI TyT'H KPUBOM. 2

13. |HaxoxaeHue CyMMBI psiJia, OTPEIEICHNEe CXOIUMOCTH psijia TIo 5
OTpeeNICHUI0

14. |CxoaumoCTh 3HAKOIOIOXKUTEIBHBIX PSIIO0B 2

15. [AOcosntoTHas U yCIOBHAsI CXOJMMOCTH psiia 4

16. [Pa3noxenwue B psa Teinopa, MakinopeHa 2

17. [[ToroueuHast cXOQUMOCTh (DYHKIIMOHAIBHBIX TIOCIEIOBATEIIBHOCTEH 1 2
PSI0B

18. |PaBHOMepHas CXOAUMOCTh (PYHKIMOHAJIBHBIX MOCIIEOBATEIILHOCTEH U 5
psIOB

19. [[IpumeHeHHE CBOWCTB paBHOMEPHOI CXOJMMOCTH B 3a7adax 1o 2
HaXO0KJICHUIO CYMMBI psJia

20. |CreneHHBIC PsIIBI 2
BCEI'O 48

6. METOAMYECKHUE PEKOMEHJALIUU ITIO OPTAHU3ALIUN
CAMOCTOSTEJBHOMN PABOTHI CTYJEHTOB

Oprasusanus caMoCTosITeIbHON padoThl CTYICHTOB

Ne Konuuecmeo
i Haszeanue memoi waCos
1.  |Texuuka unrerpupoBanus. TabMIUUHOE HHTETPUPOBAHUE. 2
2. MeTto 3aHeceHus 1o 3Hak auddepennmana. 4
3.  [MeTon MHTETpHPOBAHMUS TIO YACTSIM. 4
4. M HTEerprpoBaHKe MPU TOMOIIHU 3aMEHBI IIEPEMEHHOM. 2
5.  |[AHTerpupoBaHue paroHaIbHBIX IPOOEH. 2
6. |MaTerpupoBaHue HPPAIMOHAITBHOCTEH. 2
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7.  |MaTerpupoBaHue TPaHCUEHACHTHBIX ()YHKIIMA. 2

8.  |Beruucienue omnpeneneHHOro HHTErpaia (3aHeceHue Mo/ 3HAK 4
nuddepenimana, THTErPUPOBAHUE 10 YACTSIM).

9. |3amena B unTerpane Pumana. 2

10. [Bwrumcnenue ruiomaaeit Guryp, orpaHHUEHHBIX KPUBBIMU, 3a]JaHHBIMU B 5
eKapToBOM cucTeMe KOOpAMHAT.

11. (Beiuucnenue miomaaeii Gpuryp npu noMoIy HoasipHON CHCTEMBbI 5
KOOpJMHAT.

12. [Bwrumucienue o0bemMa Teaa BpalleHHs, JUTMHBI TyTH KPUBOM. 2

13. [HaxoxmeHue cyMMBI psijia, ONpeAeTICHUE CXOIUMOCTH Psijia 0 2
OTIpeieNICHUI0

14, |CxoauMoCTh 3HAKOIIOJIOXKUTEIBHBIX PSAIO0B 2

15. |AGcomoTHas ¥ YCIOBHAS CXOIUMOCTH psiaa 4

16. [Paznoxenwue B psa Teinopa, MakinopeHa 2

17. [[ToroueuHast cXOAUMOCTh (DYHKIIMOHAIBHBIX TIOCTIEIOBATEIIBHOCTEH 1 5
PSI0B

18. ([PaBHOMepHas cXOAUMOCTb (PYHKIIMOHAIBHBIX MTOCIEA0BATEIBHOCTEN U 2
PSIOB

19. [[IpumeHeHHE CBOWCTB pAaBHOMEPHOH CXOJMMOCTH B 337adax o 5
HAXO0XJICHUIO CYMMBI psijia

20. |CreneHHBIC psIbI 2
BCEI'O 48

7.

KOHTPOJIbHBIE BOITPOCHI K TIPOMEKYTOUYHOM ATTECTAIIAU

Teopernueckue BOIPOCHI.

yTBep)KI[eHI/IH, IMOMCUCHHBIC ) XKUPHBIM CUMBOJIOM T, N3YYAKOTCA C JOKA3ATCIbCTBAMMU.

1.

o

©CoNo O

10.
11.
12.

13.

14.
15.
16.
17.
18.
19.

[TepBooOpa3zHas.

T. OO0 o61ieM Bujie NepBOOOPA3HOM.
Heonpenenenuslii uaTerpas.

T. Unterpan nuddepenuunana, npou3BoJHON, TUHEHHOW KOMOMHALUY, TUddepeHan
U TIPOU3BOHAS MHTETpaa.

T. MeToa noJICTAHOBKY BBIYMCICHUS UHTETpaja.
T. MeTo 3aMeHBbI BBIYMCIICHUS! HHTETpasa.

T. MeToa HHTErpupOBaHUS 110 YACTSIM.

T. TaGnuna uHTErpasos.

PannonaneHas 1po0b.

[IpaBuibHAs panMoHaIbHAS APOOH.

JlBa BUJ1a 311€MEHTapHBIX ApoOei U UX UHTETPUPOBAHUE.
T. UHTerprupoBanue palMoOHaNIbHbBIX IpOOei.
. ax+b\" ax+b\'m
T. MuTerpuposanue nppanuonansHocteii Buga [ R ( x, —a) '\ g dx

T. VInTerpupoBaHie HppaldoHaIbHOCTeH Biaa [ R(x, vax? + bx + c) dx.
T. VnTerpuposanue uppanronansaocted Buna [ x™(ax™ + b)? dx.

T. UHTerpupoBanue TPUrOHOMETPUYECKUX (PYHKIIUA.

KpuBonuneiiHas Tpamemus.

Pa3zOuenue orpeska u AuaMeTp pazoueHusl.

Wurterpanbras cymma o (f, 7, §).



20.
21.
22.
23.
24.
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.

57.

58.
59.
60.
61.
62.

63.
64.

65.

5

Wurterpan Pumana ot pynknuu f Ha otpeske [a, b], knace R|[a, b].

T. CBsi3b OTPaHUYECHHOCTH U UHTETPUPYEMOCTH.

Bepxnue u HuxHME cyMMbl J{apOy.

CpaBHeHHE pa3OHCHMIA.

T. CpoiicTBa pa3OueHmii (TpaH3UTUBHOCTD U MEJIKOCTB ).

T. CsoiictBa cymm JlapOy (mmepexo/ u cpaBHEHUE).

BepxHuii 1 HUKHUN UHTErPaIbl.

T. Kpurtepuii unterpupyeMoctu no Pumany.

Konebanue ¢pyHKINN HA MHOXKECTBE.

. Kpurepuii uaTerpupyemMocT B TepMUHAX KOJICOAHHH.

. CBs13b HENPEPBIBHOCTU U UHTEIPUPYEMOCTH.

. CBs13b MOHOTOHHOCTH U UHTETPUPYEMOCTH.

. JInnentnocts uHTErpana Pumana.

. UHTErprpyeMocTh MOYIISL.

. UuTerpupyemMocTs Npou3BeIECHNUS.

. 3aBUCUMOCTh UHTErpaJia OT 3HaYeHUHN (PYHKIIMH B TOUKAX.

. IHTErpupyeMOCTh Ha IIOIMHOXKECTBE.

. AITUTUBHOCTh UHTErpaJa.

. ®opmyna Herorona-Jleitbuuna.

. CpaBHEHUE UHTETPAJTIOB OT Pa3NUYHBIX (PYHKIIUH.

. OLleHKY UHTETpaJIoB.

. CpaBHeHue uHTErpana oT GyHKIMH C UHTETPAIOM OT MOJIYJIS.

. Teopema o cpetHEM U1 HHTErpaa.

WHuTerpain ¢ nepeMeHHbIM BEPXHUM IMPEIEIIOM.

T. AuddeperunpyemMocTs HHTErpaia ¢ IepeMEHHBIM BEPXHUM IPEACTIOM.

T. Teopema o cyiIecTBOBaHHH IEPBOOOPAZHOM.

T. Meroibl 3aMEHBI U HHTETPUPOBAHMSI 110 YAaCTSAM BbIUMCIIEHUs UHTerpaia Pumana.
T. BoluncneHnue miomajad KpUuBOJUHEHHOM Tpanenuu.

[IpaBuibHas B HampaBJIeHUH OCH (UTypa.

T. Beruucnenue miomaneit Gpuryp, npaBuiIbHBIX B HAIIPaBIEHUH OCEH.

T. Beluucnenue miomaau KpUBOJIMHENHOI0 CEKTOPA.

T. Boruncnenue odbema Tesa 1o U3BECTHBIM IJIOLIA/ISIM ITOIIEPEYHBIX CEUEHUI.

T. Beruucnenue oobema Tena BpaleHusl.

T. BeluncneHnue IJMHbI KPUBOM.

WuTerpan no 6eCKOHEYHOMY POMEXKYTKY.

Cx01MMOoCTh HECOOCTBEHHOTO MHTETpaa.

T. Kpurepuit cXOOUMOCTH UHTerpaisa MO OECKOHEYHOMY NPOMEXYTKY OT
HEOTPUIIATEIILHON (DYHKITHH.

T. Ilpu3zHak cpaBHEHUSI CXOJUMOCTH HECOOCTBEHHOI'O MHTErpajia OT HeOTpULATEeIbHON
(GyHKIHH.

Yucnosoii psn, ero cymma. Heo6xoaumoe ycioBre CX0AUMOCTH.

[Tpu3Haky CXOAMMOCTH 3HAKOIIOCTOSIHHBIX PSIOB.

He3HakonocTosiHHBIE Ps/ibl, IPU3HAKH CXOJUMOCTH.

CBoMlcTBa CXOIAIIMXCS PSIIOB.

@YHKIMOHAIbHBIE IOCIEI0BAaTEIBHOCTY W PAbl, IOTOYEYHAs M paBHOMEpHAas
CXOJIUMOCTB.

IIpu3Haku paBHOMEPHOU CXOIUMOCTH.

CBsi3pb  paBHOMEpPHOM  CXOAMMOCTH C  HENPEPHIBHOCTHbIO, HHTETPUPYEMOCTBIO,
QG GepeHIPyEMOCTHIO.

CreneHHble psbl, CBOWCTBA, palyC U UHTEPBaJ CXOJIUMOCTH.

eiciciciecicieieieBelele el



[IpakTHyeckre yMEeHUS OMUCHIBAIOTCS TUIIAMHM 33]1a4, KOTOPbIE JOJDKEH YMETh pelaTh CTYACHT

1. HaxoxnaeHnue nepBooOpa3HbIX (BCe METOIBI U THUIIBI).

2. Brruucnenue onpeneIeHHBIX HHTETPAJIOB.

3. IlpumeHeHue HMHTErpajioB AJsi BBIYMCICHHS IUIOMIAAeH (B IEKapTOBOW U MOJSPHOU
CUCTEMAaX KOOpPAMHAT), O0bEMOB, IJIUHBI JYTH.
HccnenoBanue Ha aOCOMIOTHYIO U YCIOBHYIO CXOJIMMOCTh YUCIIOBBIX PSIIOB
Pasnoxenune B pan Teitnopa ananuTudeckux GyHKIUH
HccnenoBanre Ha MOTOYEUYHYIO M PaBHOMEPHYIO CXOJIMMOCTbh (DYHKIHOHAJIbHBIE
MOCJIEI0BATEIBHOCTH U PSI/IbI
7. HccnenoBaHue CTETIEHHBIX PSIOB

o oA

8. OBPA3ZEL MOAYJIBHOI'O KOHTPOJIA

rOY BIIO «IOHEIKWA HAIITMOHAJBbHBII YHUBEPCUTET»
dakynbTeT MaTeMAaTUKH U HH(POPMAITMOHHBIX TEXHOJIOTUI

Hanpasnenue noocomosxu: 09.03.04 Ilpozpammnasn uniicenepus
Ilpoghuns: Hpozpammnan unscenepusn
IIpoepamma noocomosku: oakanaspuam

Cemecmp Bmopoti

Yuebnas oucyunnuna Mamemamuyueckuii ananus

MOJAYJbHAS KOHTPOJIbHAS PABOTA (Yacth 2)
BAPUAHT Nel

1) ChopmynupyiiTe: yacTU4Hasi CymMMa YHUCIOBOTO psiAa; MPH3HAK CPaBHEHUsS, aOCOIIOTHO U YCJIOBHO
CXOZIALINECS Pl PABHOMEPHAS CXOIUMOCTH ()YHKLIIMOHAIBHOM MOC/IEA0BATEIbHOCTH; CTEICHHOM PSI

2) Jlokakute yTBEpIKACHHE: TeOpeMa O PaBHOMEPHO CXOAMMOCTH CTETIEHHOTO psija

3) Teopetuueckue 3a1a4u:

o0 o0 o0
2 2
a)l3BecTHO, YTO PSABI E a’, E bn (rme an,bn € R) cxomsares. Jlokasarb, 4to psij E anbn CXOIUTCS
n=1 n=1 n=1
a0COJIFOTHO;

0) Ilycts psasl Zan,an (rme a,,b, >0) pacxomsrcs. Bepuo nm, uto psn Zmin{an,bn}
n=1 n=1 n=1

pacxoauTcs

4) VicenenoBath Ha CXOIAMMOCTb

© 2 © ©
a) Y (-1 (n!n)z ; 6) Zw B) ZSin(@j
n=1 2 n=1 n n=1 9

=3
5) Haiture 061aCTh CXOIUMOCTH psifia: z —(x+1"

n=1

6) Pasnoxute B psn Makiopena dyukiuro: f (X) =sin’ x
YTBepkIeHO Ha 3acelaHud Kadeapbl MaTeMaTH4ecKoro aHanmuiza u auddepeHImanbHbIX
ypaBHEHUH, TPOTOKOI Ne OT «__» 20 T

3aBeayromuit kadeapoit But.B. Boiukos
IIpenonaBarens A.1O. lBanoB
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Kputepun oneHuBaHus MOAYJIbHOT0 KOHTPOJISI

Homepa 3a0anuii Konuuecmeo 6annoe
1-3 7
4 4
5-6 5
Bcezo 50

9. KPUTEPUU OLUEHUBAHUS

B Teuenue cemecTpa NpPOBOAUTCS JBE KOHTPOJIbHBIE DPAOOTHI MO MPOBEPKE HABBIKOB
pewieHus npumepoB W 3anad. llepas — B cepenmHe cemectpa, Bropas — B KoHue. Kaxknas
KOHTPOJIbHASI OLIEHUBAETCS UCXOJS M3 MaKCUMalbHbIX 25 6amioB. OueHuBaeTcs MpaBUIbHOCTh U
MOJHOTA PELICHUsI MPUMEPOB U 3a7ad. MoAyJbHBIM KOHTPOJIb MPOBOJIUTCS MO TEOPETUYECKUM
BOIIPOCAM K MPOMEXKYTOYHOM arTecTallid B KOHLE CEMECTpa W OLICHUBACTCA HCXOId U3
MakcuManbHBIX 50 6amioB. O1eHUBaeTCs MOTHOTA PACKPHITUS TEOPETUUECKUX BOIIPOCOB.

OneHka 3a ceMecTp BBIYUCIAETCS Kak CyMMa OajuloB MOJYYEHHBIX 3a CEMecTp U
BBICTABJISIETCA COTJIACHO 1IKaJie, npuHsaTo B JlonHY.

Pacnpeodenenue 6annos, Komopvie MozZyn noJay4ums CHyOeHnbl
6 npoyecce uyueHus OUCUUNIUHbBL

Bo Bpemst camocTOSTENTbHOI pabOTHI CTYIACHTBHI TOTOBSTCS K 3aHATHIM: MPOpPaOaTHIBAIOT
TEOPETUYECKHI MaTepHaj, BBHINONHAIOT TNpakTU4Yeckue 3amanus. OCHOBHAasg 4YacTh OaJJIoB
3apabaThIBacTCs BO BpeMs IPOBEICHHS CaMOCTOSTENBHBIX pabOT MO MPAKTHYECKUM HAaBBIKaM,
MOJ1yJIbHBIX KOHTPOJIbHBIX PabOT IO MPOBEPKE TEOPETUUECKUX U MPAKTUYECKUX 3HAHUN U YMEHMH.
3a paboTy B ayAMTOpPUH, KAUECTBEHHOE BBINOJIHEHUE JOMAIIHUX 3aJaHUi BO3MOYKHO HA4YMCJICHUE
OoHyCcHbIX OayIoB. B KOHIIE cemecTpa BO3MOXKHO MpOBeieHnE OOHYCHOM KOHTPOJIbHON paboThI 110
NpaKTHKe, 3a/JaHis K KOTOPOW TOTOBHT IIPEINOJaBaTellb, BBHICTABIAIONIMN OLECHKY 32 W3yd4CHHE
JOUCIUIIIINHEL.

CaMocTosiTenbHbIE U MopnynbHbIE KOHTPOJIBHBIE Bcero
KOHTPOJIbHBIE pabOTHI 110 paboThI 10 TEOPUH
ITPaKTUKE
Makcumym 50 6asnioB Makcumym 50 6anioB Makcumym 100 Gamios

IlIkana coomeemcmeus 6an106 HAUUOHATILHOU WIKAlE

Onenka Onenka no OuneHka 1o rocy1apcTBeHHON IKaJe Ounenka no
no mkaje | 100-6anabHolM (3x3aMeH, TupPepeHUNPOBAHHBIN 3a4eT) rocy1apcTBeHHOMI
ECTS HIKaJ1e HIKaJje (3a4er)
A 90-100 5 (OTIUYHO) 3a4TEHO
B 80-89 4 (xoporo) 3a4TE€HO
C 75-79 4 (xoporio) 3a9TEHO
D 70-74 3 (yIOBIETBOPUTEIHHO) 3a4TEHO
E 60-69 3 (yIOBJIIETBOPUTEIBHO) 3aYTEHO
FX 35-59 2 (HEey/IOBJIETBOPUTEIHLHO) HE 3a4TEHO

C BO3MO>KHOCTBIO ITOBTOPHOM cauu
F 0-34 2 (HeyIOBJIETBOPUTEIIHHO) HE 3a4TCHO
C BO3MO>KHOCTBIO ITOBTOPHOM CAa4YM MPH YCIOBUU
00s13aTeIpHOTO HAOOpa JTOTIOTHUTENIBHBIX 0aJIJIOB
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MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE YYEBHOI'O ITPOLECCA

Jlek1noHHbBIE W 1a00paTOPHBIC 3aHATHS MPOBOAATCS B ayJUTOPHSIX, OCHAIICHHBIX JOCKOW M
KOMILIEKTaMU MeOenu.

11.

PEKOMEH/IOBAHHAS JIMTEPATYPA

Ne
n/n

HaumenoBanue

Koa-Bo
IK3EeMILISIPOB
B OMOJIMOTEKE

JlonHY

Hanan4yue
3JIEKTPOHHOMI
BEpPCHHU B
IbC

Ocnoenasa numepamypa

KynpsiBues, Jles JI. Kypc Mmatemarnueckoro ananusa: B 3
T.. [Yueb. ana ¢us.-mMar. 1 UHXK.-QU3. CrenraIbHOCTEH
By30B]. T. 1,2,3 / JI. 1. KyapsBues. - 2. uza. - M. : Beici.
mK., 1988.

80+92+112

COopHUK 3a/1a4 110 MAaTEeMAaTUYECKOMY aHAITU3Y: [ Yueo.
nocoOue JIsl MHXK.-TeXH. crenuaibHocTel By30B]. T.
1,2,3 /JI. A. Kynpsisues, A. /1. Kyracos, B. 1. UexJos,
M. U. [labynun ; [ox pen. JI. 1. KyapsBuesa. - M. :
Hayka, 1984-2003

55+201+96

ﬂonwmumeﬂbmm Jaumepamypa

®uxtenronsl, I'. M. OCHOBBEI MaTEeMaTHYECKOTO aHAIU3a:
YueOHUK isi MexaH.-mMar. ¢ak. roc. yH-TOB M Yy4eO.
nocooue s ¢pus.-mat. dak. nea. uH-ToB : B2 1./ . M.
duxTeHroisl. - 5. u3z. - M. : Hayka, 1968.

109+101

Hemunosuy, b. I1. COopHUK 33124 U yIIpaKHEHUN TIO
MaTeMaTHYeCKOMY aHaiIu3y: y4eO. mocobue 1is By30B /
b. I1. lemunosuu. - M. : ACT : Actpensb, [2009]. - 558 c.

173

Mamapos, I1. A. Beenenue B ananus [ DJI€KTpOHHBIN
pecypc] : yueOHO-MeTonnueckoe mocodue / I1. A.
Mammapos ; - loneuk : [[lorHY], 2017.

MetoanyHi BKa3iBKU Ta 3aBJaHHS /IO PO3PaxXyHKOBOI
po0oTH 2 3 MaTeMaTUYHOTO aHaMi3y : (A1 cTyd. 1 Kypey
cren. "Maremaruka", 6.0801) / [yknan. B. B. Bomukos,
H. I1. Bomukoga, I1. A. Mamapog] ; Jloner. Hai. yH-T. -

Honenpk : JlonHY, 2007. - 43 c.

37

12.

NHO®OPMAILIMOHHBIE PECYPCbI

Koncnekr J'IeKI.IPIﬁ, TCKCTbl THAUBUAYAJIbHBIX SaﬂaHHﬁ, KHUTHU U MCTOAUYCCKUC YKA3aHUA B

SJICKTPOHHOM BHJC HAXOAATCS 11O CCBIIKEC!:
https://drive.google.com/folderview?id=0Bz84MO0CUwqC8MUxwWbE9URHAWY mc&usp=sharing

Pabouas mporpamma paccMOTpeHa

U TEepeyTBEpKACHA

Ha

3acefaHuu  Kadeapbl

MaTeMaTHYECKOro aHaIn3a U AuddepeHnnanbHbIX ypaBHEHUH ¢ U3MEHEHUsIMH (0e3 H3MeHeHu ) Ha

20

rog.

IIpoTtokon 3acenanus kadeapst Ne OT « »

20

3aB. kadenpoit




PabGouass mporpamma paccMOoTpeHa U TepeyTBepXkAeHa Ha 3aceJaHuu Kadeapbl
MaTeMaTHYECKOTO aHam3a u quddepeHInalbHbIX YpaBHEHUH ¢ U3MEeHEeHUsMH (0e3 N3MEHEHUi ) Ha
20 ron.

[TpoTokon 3acenanus kadeaps Ne 0T « » 20

3aB. kadeapoii

PabGouas mporpaMma paccMOTpeHa M TEepeyTBEp)KIACHAa Ha 3acelJaHud Kadeapsl
MaTeMaTHYECKOro aHan3a U AuddepeHnnanbHbIX ypaBHEHUH ¢ H3MEHEHUsIMH (0e3 H3MEeHeHu ) Ha
20 ron.

[TpoTtokon 3acenanus kadeaps Ne OT « » 20

3aB. kadenpoit




