[lOKYMEHT NOANMUCaH NpOCTO# 3NeKTPOHHOM NOANMUCHIO

MHbopmauus o Bragenbue:

®WNO: Makeumos Anexceli bopucosuy

[lomkHOCTb: AMpeKTop fenapTaMeHTa no 06pa3oBaTeNbHON NOAUTUKE
[Jlata nognucanns: 10.10.2023 16:58:16

YHMKaNbHbIA NPOrPaMMHbIi KNHOY:
8db180d1a3f02ac9e60521a5672742735¢18b1d6

MIHUCTEPCTBO HAVKHA U BLICIIEIO OBPA30OBAHUS POCCUMCKON
OEIEPALIUHN
(denepasbHoe rocyaapcTBeHHoe 0I0MKeTHOE 00pa3oBaTebHOE YUpPEKICHHE BbICLIEro

odpa3oBaHHS

«MOCKOBCKHi NOJIUTEXHHYECKHII YHUBEPCUTET»

YTBEPKIAEHO
T e dagmren
s inopmanonHBIX TexHoN0rHil

Pabouas nporpamMma AHCLMIIHUHBI

«MaTeMaTHUYeCKHUH aHAJIHU3»

HanpaBneHue noaroToBKH:
09.03.01 MudpopmaTHKH H BBIYHCIHTEbHAsA TeXHHKA.

O6pa3zoBaTtenbHas nporpaMMma (IpoQuib):
«Be6-TexHoI0rHU».

['on Hayana oOyyeHus:
2020.

YpoBeHb 00pa3oBaHUs:
OakasaBpuar.

KBanuduxauus (creneHs) BoIMYCKHHUKA:
bakanaasp.

dopma obyueHuUs:
O4YHasl.

Mocksa, 2020



[Iporpamma mno gucuuruinHe «MaTeMaTHYeCKHH aHa/M3» COCTaBlIeHa B
cootBercTBHM ¢ TpeboBaHusmMu ®I'OC BO u y4eOHBIM IJIaHOM I10 HAIPABJIEHHUIO
noarorosku 09.03.01 «MAHpopMaTHKa H BBLIYHCIHTEIbHAs TeXHHKA», TPo(QuUIb
MOATOTOBKH «Bed-TeXHOM0rum».

[Iporpammy cocTaBui:

4
no1l., K.IL.H. , (/V%M/A/ / C.A. MyxaHoB/

[Iporpamma aucuuIuiHEl «MaTeMaTHyecKuii aHaau3» 1o Hanpasiaenuo 09.03.01
«AndopmMaTHKa H BLIYHCIUTENIbHAS TEXHHKa» M0 MPOGUII0 MOAroToBKH «Beod-
TeXHOJIOTHH» YTBEpXK/IeHa Ha 3aceaHuu Kadenpsl «MaTemMaTuka»

«AS » 2ef 2020 r., npotokon Ne 7

3aB. kadenpoit «MaremaTrka» £
npod., a.¢.-M.H. /T.C.XKyxoBa/

[Tporpamma aucHMILIMHBI «MaremMaTHueckuii aHanu3» 1o HanpasieHuto 09.03.01
«MHpopMaTHKa H BBHIYHCIUTENbHAS TEXHHKa» 110 MPOGUIIO MOAroToBKH «Beb-
TEXHOJIOTHMU» COTIacOBaHa C pyKOBOAUTENIEM 00pa30BaTeIbHOM MTPOrpaMMBbI

7)
/ﬁ< / M.B. lanbuiuna /



1. Ilesu ocBO€HUS AUCHUILINHbI

K OCHOBHBIM WEJSIM OCBOCHMS IHUCHUILIMHBI «MaTeMaTUYeCKUd aHaIu3»
CJIENyET OTHECTH:

J BOCIIMTAHUE y CTYJIEHTOB 00ILIeH MaTEMaTUYECKOM KYJIbTYpHI;

J NpUOOpEeTEeHNE CTYAEHTAMU LIMPOKOr0 Kpyra MaTeMaTH4eCKUX 3HAHMI,
YMEHHU U HaBBIKOB;

o pa3BUTHE CHOCOOHOCTH CTYACHTOB K MHIYKTUBHOMY U JCIYKTUBHOMY
MBILIJICHUIO HAPSAY C Pa3BUTHEM MaTEMaTUYECKON UHTYULINN;

o YMEHHE CTYJCHTAMH Pa3BHBATh HABBIKM CAMOCTOSITEJIBHOIO W3yYCHMS
y4eOHOM W HAy4YHOW JIUTEpaTyphbl, COJEpXKallel MaTeMaTUYeCKUE CBEACHHS U
pEe3yJbTaThl;

o (¢opMupoBaHue y cTyaeHTa TpedyeMoro Habopa KOMIIETEHLUH,
COOTBETCTBYIOIIMX €r0 HAMPABICHUIO TMOATOTOBKM M O00ECIEUMBAIOIIMX €ro
KOHKYPEHTOCIIOCOOHOCTh Ha PBIHKE TpyZa.

K 0CHOBHBIM 3aJayaM OCBOCHHMs JHCHMIUIMHBI «MaTeMaTHYEeCKUI aHaIu3»
CJIElyET OTHECTH:

o OCBOEHHUE CTYJEHTaMU OCHOBHBIX IOHSATUH, METO/OB, (POPMHUPYIOIIMX
OOlIyI0 MaTeMaTHYeCKyK IOATOTOBKY, HEOOXOAMMYIO ISl YCHEIIHOTO pEIIeHUs
MIPUKJIAIHBIX 3a]1a4;

o IIOATOTOBKY  CTYIEHTOB K JEATEIBHOCTH B  COOTBETCTBUU C
KBaJIM(DUKAIIMOHHOW XapaKTEpUCTUKON OakanaBpa 1O HAIpPaBJICHUIO, B TOM YHUCIIE
(GbopMHpOBaHHE YMEHUW HCIOJIb30BaTh OCBOEHHBIE MaTEMaTHYECKHME METO/Abl B

poheCCHOHAIBHOM JIeITSIIHHOCTH.

2. Mecto nucuunnubl B cTpykrype OOII

JucrunmHa «MaTeMaTUYecKuid aHalIu3» BXOIUT B 00s3aTEIbHYIO 4YacTh B
pazaen 1 Maremarudeckass moaroroBka. Ee wusydeHue obecrnieunBaeT H3ydeHUE
U CIIMIIINH

B ocnoesnout wacmu.

° JluckperHas MareMaTuka;



° Ocuossl UKT.

B uacmu, ghopmupyemoii yuacmuuxamu obpazosamenvhbvix OMHOUEHULL

° OCHOBBI ITPOTPaMMHUPOBAHUS;

° ANTOPUTMHUYECKOE ITPOTPAMMHUPOBAHUE;

° BeposiTHOCTHBIE OCHOBBI BeO-aHAIUTHKY;
° CraTucTudecKkre METO bl BeO-aHAITUTHKY,
o MeToapl pabOThI ¢ OOJIBITUMU JaHHBIMH.

3. [lepeyeHb MIAHUPYEMBbIX Pe3yJIbTATOB 00y4eHHs MO JUCUMUILINHE,

COOTHECEHHbIE ¢ IVIAHMPYEMbIMHU Pe3yJIbTATAMH 0CBOCHHS 00Pa30BaTeIbHOIM

NpOrpaMMblI

B pesynbrate OCBOCHMSI JUCHUIUIMHBI Yy oOOydaromuxcs (QOpMUPYIOTCS

CICAYIOIHUC KOMIICTCHIMUU W OOJIKHBI OBITH AOCTUTHYTBI CIICAYIOIMUC PC3YJIbTAThI

O6Y‘I€HHH KakK o5TaIll Q)OpMHpOBaHHH COOTBCTCTBYIOIITUX KOMHGTGHHHﬁ:

Kon B pe3yJabTarte ocBoeHHs Ilepeyensb muIaHUpPyeMbIX
KOMIIeTeHIIUH o0pa3zoBaTebHOM pe3yJIbTaTOB
NPOrpaMMblI o0y4eHusl N0 AUCHUIIHHE
00y4arIUCcs 10/IKEeH
o0JaxaTh
OIIK-1 CrnocoGeH nMpuMeHsITh OIIK-1.1. 3nats:

€CTECTBCHHOHAYYHBIC 1
OOIIEHHKEHEPHBIC 3HAHMUSI,
METO/IbI MATEMaTHIECKOTO
aHamM3a u
MOJICTUPOBAHHUS,
TEOPETUIECKOTO 1
HKCIIEPUMEHTAIBLHOTO
UCCIICIOBAHMS B
npodeccuoHabHON
JCSATCIIBHOCTH

OCHOBBI BBICIIEH MaTeMaTHKU.
OIIK-1.2. Y™meTs:

pelaTh CTaHAapTHBIE
npodeccruoHanbHbIE 3a7a41 C
IPUMEHEHHUEM €CTECTBEHHOHAYYHBIX U
OOIIeMH)KEHEPHBIX 3HAHUI, METOJIOB
MaTeMaTHYECKOTO aHalu3a U
MOJICTTUPOBAHUSI.

4. CTpyKTYypa ¥ coaepkaHne JTUCHUILTHHbBI

OO0mast TpyJ0eMKOCTh UCHUIUIMHBI COCTAaBISET 4 3a4eTHBIX CIUHMUIIBI, T.C.

144 akageMuuecKux 4aca.

Paznenbl quCHMIUIMHBL M3Yy4arOTCSl HA MEPBOM Kypce BO BTOPOM CEMECTPE,

(dbopma MpoMeEKYyTOUHON aTTECTAIUH - 3aYET.




Coaep:xxaHue pa3ies0B IMCHHUILINHBI

Beenenne

[Ipenmer, 3axaun U coaepkaHue JUCUUIUIMHBL. OCHOBHBIE 3TAMbl PA3BUTHS
aucuuIuInHbl. CTpyKTypa Kypca, €ro MEeCTO M POJib B OATOTOBKE CIIELIHAIIUCTA,
CBSI3b C IPYTUMU JUCHUILIIMHAMM.

Paznen 1. UHTEerpanpHoe ucuucieHme

Tema 1.1. IlepBooOpa3nas. HeornpeneneHHbI WHTErpajll U €ro CBOMCTBA.
Tabnuua MHTErpaJioB  OT  OCHOBHBIX  dJE€MEHTapHbIX  (QyHkmuii. Meton
HETIOCPEACTBEHHOTO MHTETPUPOBAHU.

Merton MHTErpupOBaHUs C TOMOIIBIO 3aMEHBI IIEPEMEHHON, MOJIBEACHUEM IO
3HaK nupdepenmana. MeToa HHTErpUPOBAHUS MO YACTSIM.

HNHuTerpupoBaHre paMoHAIBHBIX APOOEH MHTErpUpPOBaHUE HEKOTOPBIX BUIOB
UPPALMOHATIBHBIX U TPUTOHOMETPUUECKUX (PYHKITHI.

Tema 1.2. 3agaum, npuBOIAIIME K IOHATUIO ONPEACICHHOIO HWHTErpania.
OnpeneneHHbId UHTETPAN, €T0 CBOMCTBA. Y CJIOBUS MHTErpupyeMocTtd. MHTerpan c
NIEPEMEHHBIM IpenenaoM uHTerpupoBanus. @opmyna Hetotona — JleitOnuna. 3amena
IIEPEMEHHON B ONPEIECIICHHOM HHTETPAJIE.

[IpunoxeHuss ONpPENEJEHHOT0 MHTErpaja B TIE€OMETPUM M MEXAHMKE
(BpIUMCIIEHUE TUIOMIAACH MIIOCKUX (DUTYp, JJIMHBI KPUBOM, 00HEMOB.

Tema 7.3. HecoOcTBeHHbIE HHTErpaibl IEPBOIO U BTOpPOro poja (Imo
OECKOHEYHOMY TIPOMEXYTKY, OT HEOIPAaHHYEHHbIX (PYHKIMA Ha KOHEYHOM
MIPOMEKYTKE), UX CBOMCTBA.

Tema 1.4. 3agaun, nNpUBOASIIME K MOHATHUSAM KPATHBIX M KPUBOJIMHEHWHBIX
MHTErpayioB. JIBOWHOW M TPOMHOW MHTErpayibl, UX CBOWCTBA. BhIYMCICEHHE NBOWHBIX
MHTErPaJIOB TOBTOPHBIM UHTETPUPOBAHUEM.

Tema 1.5. OnpexneneHne KpUBOJIMHEHHBIX HHTErPAJIOB MEPBOTO U BTOPOTO
poJa, X CBOMCTBA W BbluMcieHusA. OnpenerneHue NOBEPXHOCTHBIX WHTETPAIOB, UX

CBOKCTBA, IPUMEPHI BBIYUCIICHHUS.



Pasznen 2. UncsioBble 1 pyHKIIHOHAJIBbHBIE PSABI

Tema 2.1. YwucnoBeie psaasl. CxomgumMocTh W cymMma psma. HeoOxomumoe
ycioBue cxoguMocTtH. [JleiictBua ¢ pamamu.  CBOMCTBa YHMCIOBBIX — PSZOB.
3HAKOMNOJIOKUTENbHBIE Psiibl. 'apmoHnueckuil psia. [Ipu3Haku cpaBHEHUS.

Metonsl nccnenoBaHUS CXOIMMOCTH IOJIOKUTEIBHBIX PANOB: IPU3HAKU
Hanam6epa, Komu, naTerpanbueiii npusHak Komm.

Tema 2.2. 3nakouepenyromuecs pansl. [Ipusnak JleitOnumna. AGcomoTHas U
yCIOBHAasi CXOJMMOCTb 3HAKONEPEMEHHBIX psAnoB. (OO0OOIIEHHbIE TPU3HAKU
Hamambepa u Kormm.

Tema 2.3. Crenennsie psiabl U uX cBoicTBa. Teopema AGens. WurepBan u
paauyc cxonuMocTu. uddepeHurpoBaHie 1 UHTETPUPOBAHUE CTEIIEHHBIX PSAIOB.

Tema 2.4. Psanpr Teiinopa u MakiopeHa. YcinoBue paziokUMOCTH (QYHKIUU B
psan Teitnopa. Pasznoxkenue HekoTopbix ¢GyHKUMNA B psan Teitnopa. [lpumenenue
CTENEHHBIX PSAI0B B MPUOIMKEHHBIX BBIUUCICHUSIX.

Tema 2.5. Tpuronomerpuueckue psiabl. OCHOBHasi 3ajaya TapMOHHUYECKOTO
aHayin3a. OpTOrOHAJILHOCTh CHUHYCOB M KOCHHYCOB. Psnbl @ypre mist GyHKIuUi ¢
nepuonoM 27 . Ycnosus Jlupuxie.

Tema 2.6. Paznoxxenue B psig Oypbe UETHBIX U HEUETHBIX (PYHKIUH, QYHKIIHI
C TMPOU3BOJIBHBIM TIEPUOJOM, Henepuoanyeckux GQyHkuid. OOOOIIEHHBIA psij

dypre.

5. O0pa3oBaresibHbIE TEXHOJIOTUU

Meronuka TmipenofaBaHus JUCUMIUIMHBI «MaTeMaTH4ecKuil aHaau3» W
peann3anusi KOMIETEHTHOCTHOTO MOAX0Ja B U3JI0KEHUHM U BOCHPUATHH MaTepuaia
MPETYyCMaTPUBAIOT MCIIOJIB30BaHUE CIECIYIONUX aKTUBHBIX U WHTEPAKTUBHBIX (HOpM
MPOBEACHUS TPYNIOBBIX, UHAWBUIAYAIbHBIX, AYJIUTOPHBIX 3aHATUH B COYETAHUM C
BHEAYIUTOPHON paboTOM C 1enbio (OPMUPOBAHUS U Pa3BUTUS MPOGHECCHOHATBHBIX
HABBIKOB, 00YJarOIMINXCS:

° 3allMTa W WHAUBUIyAJIbHOE OOCYXXJICHHE BBINNOJIHSIEMBIX OTaloB

pacueTHO-Tpaduyeckux pador;



o MIPUBJICYCHHE JIYUIIINX CTYJEHTOB K KOHCYJIbTUPOBAHUIO OTCTAIOIINX;

o MOATOTOBKA, NPEJICTaBI€HWE U  OOCYKIEHHE TMpEe3eHTAalUil Ha
CEMHUHAPCKUX 3aHITHUSX;

o OpraHu3alysi U MPOBEACHUE TEKYIEro KOHTPOJIS 3HAHUU CTYJECHTOB B
¢dbopme 0JaHKOBOT'O TECTUPOBAHMUS;

o MPOBEJICHUE HMHTEPAKTUBHBIX 3aHATHI MO MPOLEAype MOATOTOBKU K
MHTEPHET-TCCTUPOBAHUIO Ha caiftax: i-exam.ru, fepo.ru;

o UCIIOJIb30BAaHUE MHTEPAKTUBHBIX (POPM TEKYIIEro KOHTPOJA B (opme
ayJIMTOPHOIO U BHEAYJUTOPHOIO UHTEPHET-TECTUPOBAHUS;

o UTOTOBBIM KOHTPOJIb COCTOMT B YCTHOM 3K3aMEHE IO MAaTE€MATHKE C

YUCTOM PC3YyJIbTATOB BLITIOJIHCHHUA CaMOCTOATCIIBHBIX pa60T.

6. OueHoYHbBIE CpeacTBa AJsl TEKYIIEro KOHTPOJIsSA yCII€BaAa€EMOCTH,
l'[pOMe)KyTO‘lHOﬁ aTreCTallum 110 uToraMm OoCBOCHUA JUCHUIIJINHBI yqeﬁﬂo-

MeToauYecKoe obecrevdeHue caMOCTOATEIbHOH PadoThI CTYIEHTOB

B mpouecce o00ydeHHs HCHOIB3YIOTCS CIEIYIOIIME OLEHOYHBbIE (POPMBI
CaMOCTOSITENIbHOM palOThl CTYACHTOB, OIEHOYHBIE CPEACTBA TEKYIIEro KOHTPOJIS
YCIIEBAEMOCTH U MPOMEKYTOUHBIX aTTECTALIAMN:

o BBITIOJIHEHUE pacu€THO-Tpaduueckux padboT, IK3aMeH.

6.1. ®oHJ OLIEHOYHBIX CPEJACTB IJIMA MPOBeJIeHUs MPOMEKYTOYHOIM
aTTecTaluy O0y4YaAKIIUXCH M0 JUucHuIInHe «MaTeMaTH4ecCKUuu
aHAJIU3»
[lepeueHb KOMIIETEHIIMI C YKa3aHUEM ATaroB UX (POpMUPOBAHUS B
MpoIIecce OCBOEHUSI 00pa30BaTEIbHON IPOTPAMMBI.

B pe3ynbrarte 0CBOCHUS TUCHUILUIMHBI (POPMUPYIOTCS CIEAYIOIINE

KOMITETEHIINH:
Kon B pe3yabTarte ocBoeHHs 00pa30BaTeIbHOI MPOrPpaMMBbI

KOMIIeTeHIIUH o0y4yaromuiics 10JKeH 00J1a1aTh

OIIK-1 CriocoOeH NPUMEHATh €CTECTBEHHOHAYYHbIE U OOILIENHKEHEPHBIE

3HAHHMS, METOJIbI MATEMATHYECKOTO aHAJIN3a U MOJICITUPOBAHNS,
TEOPETHYECKOTO M SKCTICPUMEHTAIBHOTO UCCIICI0OBAHMS B
npoheCCUOHAILHON JIEATEIbHOCTH




B npouecce OCBOCHUA O6p330BaTCHBHOﬁ porpaMmbl JaHHBIC KOMIICTCHIIMH, B

TOM YHUCJIC UX OTACJIBHBIC KOMIIOHCHTHI, (bOpMI/IPYIOTCH IIO3TAITHO B XO0A€ OCBOCHUA

O6y‘{aI-0HII/IMI/ICSI JUCHHUIINIMHBI B COOTBCTCTBHUH C y‘le6HI>IM IJIAHOM U KaJICHIAPHBIM

rpadukoM yuyeOHOro Iporiecca.

6.1.1. Onucanue noka3areJieii U KpuTepHeB OLEHUBAHUA KOMIIeTEHMH,

(])opanyeMblx o uTOraM OCBOCHHUA JUCHUIIJIMHBI, OITMCAHUEC IITKAJI

[loka3arenem

OLCHUBAHUA

OLICHUBaAHUHA

KOMHCTGHHI/Iﬁ Ha  pa3jIM9IHbIX

oralax HX

(bOpMHpOBaHH}I ABIBICTCA OOCTHMXKCHUC O6yan-OIHI/IMI/IC$I INIAHUPYEMBIX PC3YJIbTATOB

o6yquH51 IO AU CHUIIJIMHE.

Kpurepun onenuBanus

IToxa3zarTenn

2

3

4

5

OIIK-1. CnocoOeH NpUMEHATh €CTECTBEHHOHAYUHbIE U OOLIEMH)KEHEPHBIE 3HAHUS, METObI

MAaTCMAaTHYCCKOI'0 aHaJIn3a U MOJACIUPOBAHUSA, TCOPCTUICCKOI'O U SKCIICPUMCHTAJILHOI'O

HCCIICOOBAaHUA B HpO(i)CCCHOH&J'IBHOfI JACATCIIbHOCTH

OIIK-1.1. 3HaTh:
OCHOBEI BEICIIICH
MaTEeMaTHKH.
OIIK-1.2. YMmerh:
pemarb CTaHAApTHBIE
npogecCuoHaTbHBIC
3aJIavy C
MpUMEHEHUEM
€CTECTBEHHOHAYYHbBIX
1 OOIIEeMHKEHEPHBIX
3HAHUM, METO/I0OB
MaTeMaTU4eCKOro
aHaau3a u
MOJICIIMPOBAHUS.

OO6yyaromuiics
JIEMOHCTPHUPYET
MOJTHOE
OTCYTCTBHE
WIH
HEJ0CTAaTOYHOC
COOTBETCTBHUE
MaTepuany
JUCITUTLIAHBI
3HAHH,
YKa3aHHBIX B
WHKATOpaX
KOMIIETEHIIU I
JACITUTUTAHBI
«3HaTh» (CM. II.

3).

OO6yyaromumiics
JIEMOHCTPHUPYET
HEIOJIHOE
COOTBETCTBHUE
CJEAYIOIINX
3HAHUIA,
YKa3aHHBIX B
WHIUKATOpax
KOMIIETEHIIU I
JIACITUATITUHBI
«3HaTh» (CM. II.
3). omyckarTcs
3HAUYUTEIIbHbIE
OIINOKH,
MPOSIBISIETCS
HEJI0OCTaTOYHOCTh
3HaHWUH, 110 PAAY
MoKazareJiei,
oOyJaromuiics
WCIIBITHIBACT
3HAUYUTENbHbIE
3aTPyIHECHHS TIPH
ONEepUPOBAHUU
3HAHUSMU TIPH

Oobyuaromuiics
JIEMOHCTPHUPYET
4acTUYHOE
COOTBETCTBHUE

I (S13% (0111504
3HAHU,
YKa3aHHBIX B
WHMKATOpaX
KOMIIETEHIIU I
JUCITUTUTAHBI
«3HaTh» (CM. TI.
3). Ho
JIOTTYCKal0TCS
HE3HAYUTEIIbHBIC
OIIINOKH,
HETOYHOCTH,
3aTpyaHEHUS
pu
aQHATUTUYECKUX
oTepaIusx.

OO6yuarommiics
JTEMOHCTPUPYET
MOJIHOE
COOTBETCTBHE
CIIETYIOIINX
3HAHUMH,
YKa3aHHBIX B
WHIUKAaTOpax
KOMIIETEHIIU I
JTUCTIUTLTAHBI
«3HaTh» (CM. TI.
3). CBobGoaHO
onepupyer
MpUOOPETEHHBIMU
3HAHUSMH.




UX IIEpEHOCce Ha
HOBBIE CUTYaIUH.

[IIxana oneHMBaHMs pe3yIbTATOB MIPOMEKYTOUHOM aTTeCTalluK U €€ OMUCaHue:

dopMa IPOMeKYTOYHOM aTTeCTAIUN: IK3AMEH.

[IpomexxyTouHas arrectanus oOydaromuxcs B (opme 3K3ameHa MpOBOIAUTCS
[0 pe3yybTaTaM BBINMOJHEHUS BCEX BHUJIAOB y4eOHOH paboThl, MPETyCMOTPEHHBIX
y4eOHBIM TUTAHOM TI0 JA@HHOW NHUCIWIUIMHE, TPU ATOM YYHTHIBAIOTCS PE3yJbTAThI
TEKYLIEro KOHTpOJISI YCIeBaeMOCTH B TedeHHe cemectpa. OIeHKa CTerneHu
JTOCTUKEHUS 00YyYaIOIUMUCS MIAHUPYEMBIX PE3yJbTaTOB 00YUYEHHUSI TIO JUCLUILIMHE
MPOBOAUTCS TMPENOJaBaTENIEM, BEAYIIMM 3aHATHS MO JUCUHUILNIMHE METOJIOM
AKCHEPTHON OIeHKU. [lo WToraM npoMeKyTOUHOW AaTTEeCTalud IO JUCHUILINHE
BBICTABJISIETCS  OLIGHKA «OTJIMYHO», «XOPOIIO», «YIOBJICTBOPUTEIHLHO» WU

«HCYAOBJICTBOPUTCIILHO.

Ixkana oueHuBaHUA Onucanue

BrimmonnHeHBI Bce  00s13aTeJIbHBIE yciaoBusas TOATOTOBKH
CTYAEHTA K l'lpOMC)KyTO'lHOﬁ aTTeCTaluu, NpcaAyCMOTPECHHLIC

MIPOrPaMMOn JUCLUIINHEL. CryneHnt JIEMOHCTPUPYET
COOTBETCTBME 3HAHWM, YMEHHI, HABBIKOB IOKa3aTEsIM,
OTtnnyHO NPUBEICHHBIM B TabNmuIax, OMNEpHUpPYeT NPUOOPETEHHBIMU

SHaHWSAMU, YMCHHUAMHU, HABBIKAMU, IIPUMCHACT UX B CHTYyallUAX
MOBBIIIEHHON CJIOKHOCTH. HpI/I 9TOM MOT'YT OBITh AONYIICHBI
HC3HAYHUTCIIbHBIC OIHI/I6KI/I, HCTOYHOCTH, 3aTPpyAHCHHA IIpU
MEPEHOCE 3HAHUH U YMeHI/Iﬁ Ha HOBBIC, HCCTAHAAPTHBIC 3a/1a1H.

BoinonHensl Bce 00si3aTesibHBIE YCJOBHS MOATOTOBKH
CTYAEeHTA K NMPOMEKYTOYHON aTTeCTAMHU, IPEyCMOTPEHHbIE
MIPOTrPaMMOi JHUCLUIINHBL. CryneHnt JIEMOHCTPUPYET
COOTBETCTBME 3HAHWM, YMEHHI, HABBIKOB IOKa3aTEsIM,
NPUBEICHHBIM B TabNmuIax, OMNEpHUpPYeT NPUOOPETEHHBIMU
3HAHUSMH, YMEHHUSIMH, HaBbIKaMU. B TO e BpeMsl MpU OTBETE
JIOITYCKAET HECYIECTBEHHbIE NOTPEIIHOCTH, 33Jayd PEIIAET C
HeJI0UeTaMHt, He BIUSIOIMIMMH Ha OOIINI X0 pelieHusI.

Xopomo

BremmonHeHnsl Bce o00si3aTe/ibHbIe YCJIOBHSI TNOATOTOBKH
CTYJAE€HTA K MPOMEKYTOYHOM AaTTECTALMH, [IPEIYCMOTPEHHBIE
IIpOrpamMmoit JTUCLIUIUIVHBI. CryneHT  JE€MOHCTPHPYET
Y 10BIETBOPUTEIILHO COOTBETCTBUE 3HAHWM, YMEHMM, HABBIKOB IIOKa3aTelsM,
NPUBEICHHBIM B Ta0MuIax, ONEepUpPYyeT NPUOOpPETEHHBIMU
3HAaHUSMH, YMEHUSAMH, HaBblkaMu. Ho mokasbiBaeT HerinyOokue
3HAaHUA, TPU OTBETE HE JOIMyCKaeT TIpyObIX OIIMOOK WU




MPOTUBOPEUMl, OAHAKO B (HOPMYITHPOBAHHH OTBETa OTCYT-
CTBYET [JOJDKHAs CBA3b MEXJY aHaJu30M, ApryMEHTAlUEd H
BbIBOJIaMH, B PELIEHUU 33Ja4 MOIYT COJEpXkKaTbCsl TIpyOble
omnbOKku. s TOJlydeHUs MpPaBUWIIBHOTO OTBETa TpeOyroTcs
YTOYHSIOLINE BOIIPOCHI.

He BbmonHeHs! o00s13aTejibHbIE YCJIOBHS  INOATOTOBKH
CTYJEHTA K MPOMEKYTOYHOHM ATTECTALMH, [IPELYCMOTPCHHbIE
nporpammoit  gucuuiueel, WJIM  crymeHT pemoHcTpupyer
HEIOJIHOE  COOTBETCTBHE  3HAHMW,  yYMEHHH,  HABBIKOB
NPUBEJCHHBIM B Ta0OnMIax, JOMYCKAIOTCA 3HAYUTEIbHBIC
OLIMOKH, MPOSIBISIETCS OTCYTCTBHE 3HAHUM, YMEHMH, HaBBIKOB
[0 psAAy IOKa3arejned, CTYAEHT HCIBITHIBACT 3HAYUTEIIbHBIC
3aTpyJHEHMS IIPU ONIEPUPOBAHUY 3HAHUSAMU U YMEHUSIMHU.

HeynosnerBopurensHo

7. YueOHO-MeTOAUYeCKOe U HHPOPMALIMOHHOE o0ecneuyeHre JUCHUILINHbI

7.1 OcHoBHAasl INTEpPaTypa:

1. 3yokoB B.I'., JlsaxoBckuii B.A., Mapteinenko A.W., Munocues B.b.,
[Iymkaps E.A. Kypc maTemaTuky A1 TEXHUYECKHX BBICIIMX YYE€OHBIX 3aBEJICHUM.
Yactu 1-4. M.: MI'IY, 2012. 400 »k3.

2. Kynpssues JI.JI. Kparkuii kypc Marematmyeckoro anammsa. 1.1.
HuddepeHunaibHoe U MUHTErPaJIbHOE HCUYMCIEHUS (QYHKIUM OAHON IEepEeMEHHOM.
Psnpri: YueOHuk [DnekTpoHHBIN pecypc]: yueb. - OnekTtpoH. ngaH. - Mockaa:
dusmatiur, 2015. - 444 C. [Pesxxum JOCTyma: URL:
https://e.lanbook.com/book/71994 - 3ari. ¢ skpana. ]

7.2 lonosiHUTEILHAS JIUTEpPATypa:

1. [MuckynoB H. C. Iuddepennmanbnoe 1 UHTETpAIbHOE UCUUCTICHUS IS
BTy30B. B 2-x Tomax. M.: UuTerpan - I[Ipecc, 2009 — 416, 544 c. 180 k3.

2. Kpatkuii kypc BbICIHIEH MaTeMaTUKU [DIEKTPOHHBIN pecypc]: yued. -
OnekTpoH. naH. - Mocksa: lamkoB u K, 2017. - 510 c. [Pexxum goctyma: URL:
https://e.lanbook.com/book/93522. - 3ar:. ¢ sxpana. |

3. byrpos A.C., Hukonbckuii C.M. Bpiciias matemaTuka: y4eOHUK IS
BY30B B 3-x Tomax. M.: [lpoda, 2009.

4. WNurerpanbHoe  ucuuciaeHue  (QyHKIMHA  OJHOM W HECKOJIBKUX

IICPCMCHHBIX. Teopm{ nmojst: MCTOAMYCCKHUC YKa3aHus W BapHaHTbl PACUCTHO-


https://e.lanbook.com/book/93522

rpaduueckux padot // bogynos M.A., bopoauna C.H., Ilokazees B.B., Teym b.JI.,
Tkauenko O.U.. M.: MI'TY «MAMMN», 2009.

5.  Maremaruueckuii ananuz. Teopusi mnpenenoB u auddepeHnuaIbLHOe
MCYHCIICHUE: OCHOBHBIC TOJOXEHUS TEOPUU, METOAMYECKHE yKa3aHWs U BapUaHTHI
pacueTHo-Tpaduueckux padot // bomynos M.A., boponuna C.U., Koporkosa H.H.,
Tkauenko O.U. M.: MI'TY «MAMIN», 2009.

6. Matsm B.M. Psapl. Teopust u BapuaHThl pacueTHO-Tpadudeckux padoT.
M.: MI'TY «MAMMN», 20009.

7.3 UnuTepHeT-pecypcehl:

HuTepHeT-pecypchl BKIIOYAIOT YYEOHO-METOJUYECKHE MAaTephalbl B AJIEK-
TPOHHOM BH/IE, IPEJICTaBICHHbBIE Ha caiiTe mospolytech.ru B paznene: «llentp mare-
MaTHUYECKOTO 00pa3oBaHMD) (http://mospolytech.ru/index.php?id=4486,
http://mospolytech.ru/index.php?id=5822);

[Tone3nple  y4yeOHO-METOAMYECKME U HMH(OPMALMOHHBIE  MaTepUabl
IIPEACTABIICHBI HA CalTax:
J OkcnoHeHTa LleHTp MHXXEHEPHBIX TEXHOJOTMM W MOJACIUPOBAHUS

[http://exponenta.ru]

o EqWorld Mup MaTEeMaTHYECKUX ypaBHEHUI

[http://eqworld.ipmnet.ru/ru/info/mathwebs.htm]

8. MaTepuajbHO-TeXHUYECKOE o0ecnevyeHne U CIUIIUHBI

8.1 TpeGoBaHus K 000PYIOBAHMIO ¥ IOMEILEHHU IO ISl 3AHATHH

JlaGopatopHble pabOTBI M CaMOCTOSITeJIbHAs pabdoTa CTYIEHTOB JOJDKHBI
MPOBOJIUTHCS B  CICIHAIM3UPOBAHHON ayJUTOPHUH, OCHAIIEHHOW COBPEMEHHOM
OPTTEXHUKOW M TIEPCOHATBLHBIMU KOMITBIOTEPAMH C TIPOTPAMMHBIM OOCCIICUCHHEM B
COOTBETCTBHUM C TEMAaTUKOW wH3ydaemMoro wmarepuaina. Uucio pabouux MecT B
ayJIUTOPHH JOJKHO OBITH TOCTATOYHBIM JJISI OOSCIICUCHUST HHINBHIYATbHOU paOOTHI
CTyZeHTOB. Pabodee mMecTo mpemnoaaBaTelis TOJDKHO OBITh OCHAIIEHO COBPEMEHHBIM
KOMITBIOTEPOM C TIOJKIIFOUCHHBIM K HEMY MPOEKTOPOM Ha HACTEHHBIM JKpaH, WA

WMHBIM aHAJIOTUYHBIM M0 (PYHKIIMOHAJIbHOMY Ha3HAYEHUIO 000PYyI0BaHUEM.


http://mospolytech.ru/index.php?id=4486
http://mospolytech.ru/index.php?id=5822
http://exponenta.ru/
http://eqworld.ipmnet.ru/ru/info/mathwebs.htm

9. MeroanuyecKkue peKOMEHAALUH I CAMOCTOATEIbHOH padoThI

CTYJ€HTOB

W3ydyeHne AMCHMILIMHBI OCYIIECTBISETCS B CTPOTOM COOTBETCTBUU C LIEJIEBOU
YCTAaHOBKOM B TECHOW B3aMMOCBSI3M Yy4€OHBIM IJJaHOM. OCHOBOW TEOPETHUYECKOM
HOJTOTOBKHU CTYJEHTOB SIBJISIIOTCS ayIUTOPHBIE 3aHATHSI, IPAKTUUYECKHE PAOOTHI.

Ha 3aHATHAX CTYJIEHTOB, B TOM YHCJIE NPEANOIAraloIUX MPAaKTHYECKYIO
JeSITeNIbHOCTh, OCYIIECTBIIIETCS 3aKpEIUICHHE TMOJyYEeHHBIX, B TOM YHCIE MU B
IPOLIECCE CaMOCTOSTENBHON paboThl, 3HaHUU. Ocob0oe BHHMMaHHUE oOpamiaercs Ha
pa3BUTHE YMEHHW ¥ HABBIKOB YCTAHOBICHHUS CBSI3U IIOJIOKEHUH TEOPHUH C
PO ECCHOHAIBHOM AESTENBHOCThIO OYAYIIEro CIEHHUATUCTA.

CaMmocTosiTenbHass paboTa OCYIIECTBISIETCS HMHAMBUAYalnbHO. KOHTpOIb
CaMOCTOSATENIbHON pabOThl OpraHU3yeTCs B IBYX (popMax:

® CaMOKOHTPOJIb U CAMOOLIEHKA CTY/ICHTA;

® KOHTPOJIb CO CTOPOHBI IIpenoaaBaTesiel (TEKyIUI U TPOMEXYTOUHBIH).

KputepussMu OLIEHKM pe3ylbTaTOB CaMOCTOSITENIBHOM paboThl CTyAEHTa
SBIISIIOTCS:

® YPOBEHb OCBOCHUS CTY/I€HTOM Y4eOHOTO MaTepuana;

® YMEHHUS CTYJEHTa HCIOJIb30BATh TEOPETUYECKUE 3HAHUS NPHU BBIOJIHEHUU
MPAKTUYECKUX 3a7a4;

¢ c(hOPMUPOBAHHOCTh KOMIIETEHLIUH;

e odopMieHre MaTepralia B COOTBETCTBUH C TPEOOBAHUSIMU.

10. Meroauveckne peKOMEHIAUHM ISl PENoaaBaTeJisi

1. Tlpy MOArOTOBKE K 3aHATHUAM CJEAyeT MPEeIBAPUTEIIBHO MpopadoTaTh
MaTepual 3aHATHS, IPELYCMOTPEB €T0 M0JIa4y TOYHO B OTBEICHHOE ISl TOTO BPEMS
3aHsATUg. CrenyeT NOATOTOBUTH HEOOXOJMMBIE MaTepuaibl — TEOPETUUECKHUE
cBeAeHus, 3aaauu u Ap. [Ipu nipoBeneHnn 3aHATHS ClIeAyeT KOHTPOJUPOBATh MOAaqy
Marepuana W pPEIICHUE 3aJlaHui C Y4eTOM Y4eOHOrOo BpPEMEHH, OTBEICHHOTO IS

3aHATHUA.



2. Ilpu mnpoBepke pabOT U OTYETOB CJENYEeT YYUTHIBATH HE TOJBKO
MPaBUJILHOCTh BBIMIOJIHEHMS 33JaHUI, HO U ONTHUMAJIbHOCTh BBIOPAHHBIX METOJOB

peuICHu:, ITPABUIIBHOCTD BBITIOJTHCHUA BCCX €TI0 IIAT'OB.



Ilpunoscenue 1

CTpyKTypa U coep:kaHue TUCHHILIMHBI «MaTeMaTH4ecKuil aHATU3»

110 HAIIPaABJICHUI0 IMTOATOTOBKHA

09.03.01 «MudopmaTHKa M BLIYUCJIAUTEIbHAS TEXHUKA)
[Ipoduib moaroToOBKH
Beo-TexHosiornu

(bakanasp)
Buabi yueOHoli padorsl,
< . DopMbI
e = g{ BKJII0OYas CAMOCTOATENLHYIO Buabl camocTosiTe/ibHON padoThI aTTeCTa
nin Pasnea § % 2 padoTy CTYIeHTOB, Crynenros -
5 = U TPY/10eMKOCTh B Yacax
o |FJ
J | II/C | Jla6 %P KPC K.P. | K.II. | PI'P | Pegepar | K/p | O | 3
Bropoii cemecTp
Pa3nes 1. UnTerpanbHoe ucyucjieHue
[TepBoobOpaznas. Heonpenenennsiii
UHTErpan u ero cBoiictBa. Tabmuna
{ | MHTErpaoB OT OCHOBHBIX JJEMEHTapHBIX 1 2 2 4 +
¢byHkui. Meroag  HENOCPEICTBEHHOTO
MHTETPUPOBAHUS.
Boigaua 3amammii PITP Ne 1 1o
HHTErPajbHOMY HCYHMCICHHUIO
WHuTerpupoBaHne ¢ TMOMOIIBIO 3aMEHBI
2 | mepeMeHHOW, TOJBEJCHUEM TMOJ 3HaK 2 2 2 4
muddepennmana.
3 MeTton  MHTErpUpoBaHMs 10  YacTIM. 3 2 2 4
WuTerpupoBanne palilnoHaJIbHBIX ApoOei
WNHTerpupoBaHue  HEKOTOPBIX  BHJOB
4 | uppaloOHAIbHBIX U TPUTOHOMETPUUYECKUX 4 2 2 4
(GyHKIHH.
5 3amaun, NPUBOJSIINE K  TOHSTHIO 5 2 2 4




OIIPENICJIECHHOr0  MHTerpaja.  YCJOBUS
uHterpupyemoctu.  CBoiicTBa  ompene-
neHHoro  uHrerpasa.  CymiecTBoBaHHe
NEepBOOOPA3HOIl HEMpPEepPBIBHOW (DYHKITUH.
®opmyna HreroTtona-Jlelibnuna. 3ameHa
MEPEMEHHON ¥ MHTEIPUPOBAHUE IO YaCTAM
B OIIPEJICJIECHHOM UHTErpae

HecoOcTBeHHBIE MHTETpajbl IMEPBOTO U
BTOPOTO PO, MX CBOMCTBA.
CamocrositesibHass padora Ne 1 Ha
ceMHHape

[TputoskeHus OTMPEeICHHOTO HHTErpaja B
TCOMETPUM W MeXaHUKe (BBIYKMCIICHHE
wiomaaed  TUIOCKUX  (GUryp,  JJIMHBI
KPHUBOM, 00bEMOB.

Brluucienune omnpeneneHHbIX HMHTETPaJioB
oT (GYHKIUH, 3alaHHBIX B TMOJSPHBIX
KOOpJMHATAX, B MapaMeTpudeckoi popme

3anauu, NPUBOAAIIME K  IOHATHUAM
KPaTHBIX M KPUBOJWHEHHBIX HHTETPAJIOB.
JIBOMHOM W TPOWHOM HWHTErpajbl, HX

CBOICTBA. Brruncnenne JIBOMHBIX
WHTETPAJIOB CBEJIEHUEM K OBTOPHBIM.
I'eomerpuueckue u ¢buznueckue

IIPUIIOKCHUSA KpaTHBIX HHTCIpajIoB,
IIPHUMCEPEI BEIYUCIICHUS.

10

KpuBonuHeliHble WHTETpalbl IEPBOTO H
BTOpOTO poxa, UX CBOWCTBA H
BBIYUCIICHHS. Y CIOBUE HE3aBUCHUMOCTHU
KPUBOJIMHEWHOIO HMHTErpajga oOT IIyTH
nHrerpuposanus. Gopmyna I'puHa

10

11

Pa3nea 2. YuciioBbie "
(pynkuuonaabubie  psaabl.  Yucnossie
psanel. CXOmOMMOCT, W CymMMa  psja.

11




HeoOxomumMoe  ycioBHE€  CXOIUMOCTH.
UccnepoBanue cxoauMoOCTH  PSiIOB €
MOJIOKUTEIbHBIMU  WwieHamMu.  [Ipu3Haku
HNanambepa u  Komm. HMHTerpanbHbIi
MPU3HAK CXOJUMOCTH 3HAKOIOJIOKHUTEh-
HBIX YHUCJIOBBIX pH[[OB

Boinaua 3aganus Ne 2 no psijgam

12

3HaKONEpEeMEHHbIN psf. AOCONIOTHAA U
YCIIOBHAsA CXOIMMOCTh 3HAKOIIEPEMEHHBIX
PAIOB. [Tpuznak JleitOHuna TUTSt
3HAaKOYepe1yIoIuXcs PsiJIOB.

12

13

@OyHKIMOHAIbHbBIE pAOBL ObnacThb
cxoauMocTu. DyHKIMOHAIBHBIE CBOWCTBA
cymmbl psiga. Crenennele psgsl. Pamgmyc
cxoaumocTu. DyHKIMOHAIBHBIE CBOWCTBA
CYMMBI CTETIEHHOTO PsiJIa.

13

14

WnterpupoBanue u auddepeHunpopanue
creneHHbIX psanoB. Psan Teitopa. Ycenosus
pasznoxxuMoctu GpyHkuuu B psg Teitnopa.

14

15

Pasnoxenue ¢pynxuuii B psan Teiinopa.
[IpuMeHeHHE  CTENEHHBIX  PSIOB B
NPUOIM)KEHHBIX BBIYUCIICHUSIX.

15

16

OpTOroHaJIbHOCT ~ TPUTOHOMETPUUYECKUX
¢yakiuii. Pasnoxenne B pian  Dypbe
¢byHkui ¢ nepuoaoM T =27 . @opMyiibl
K03 (HULIHEHTOB Dypse. Ycnosus
Hupuxne. Teopema o0 pasiokKUMOCTH
nepuoanueckux GyHkimii B psag Oypoe.

16

17

Pang ®ypre misd YETHBIX W HEYETHBIX
¢byukiuii. Pasnoxenne B pan  Dypbe
(GYHKIIUH C MPOU3BOJIBHBIM  TEPUOJIOM.
OcobenHoctu pa3IoxKeHUs
HENMepUOANYECKUX (YHKIIMH, MOHSATHE UX
MEPUOINYECKOTO MTPOAOJIKEHHUS.

17




18 O0630pHast JeKIUs 18 2 2
00630pHOE MPAKTUIECKOE 3aHITHE 18 2 2
19-
Dopma ammecmayuu 21
2 1
Bcero 4acoB mo JUcCHUILINHE 36 36 12 PLP caMm.

pao.




ITpunoxxenune 2

MUWHUCTEPCTBO HAVKH U BBEICIIIET'O OBPA3OBAHUS POCCUMICKOWU
®EJIEPALTNN
®EJIEPAJILHOE I'OCY JAPCTBEHHOE BIOJIKETHOE OBPA3OBATEJILHOE
VYPE)XXIEHUE BBICIIET'O OBPA3OBAHMS

«MOCKOBCKHH HOHHTEXH@HECKHﬂ YHUBEPCUTET»
(MOCKOBCKHMM ITIOJIMTEX)

Hanpasnenue noarorosku 09.03.01 MudopmaTrka 1 BEIYUCTUTENbHAS TEXHUKA
npod b NOAroToBKU «Beb-TexHonorum»
®opma 0OydeHus: ogHAsT

®OH/
OLIEHOYHBLIX CPEJCTB

MO JUCHUIJIMHE

MaremMaTHyecKHil aHAJIN3

Cocras:
1. Tloka3areib YpOBHA C()OPMHUPOBAHHOCTH KOMIIETEHIHIA.
2. IlepeuyeHb OLIEHOYHBIX CPEICTB.
3. Odopmiienne u onucaHue ONEHOYHBIX CPEICTB.

Mocksa, 2020



1. TOKA3ATEJIb YPOBHSI COOPMHUPOBAHHOCTHU KOMIIETEHIIUIA

«MareMaTHYeCKUI aHAJIHN3)

®I'OC BO 09.03.01 «ndopmaTUKa ¥ BHIYMCIUTETbHAA TEXHUKA»
npod b TOArOTOBKU «Bed-TeXHOoI0rum»

B mporuiecce ocBoeHUs JaHHOM TUCHUIUIMHBI CTYACHT (DOPMHUPYET U AEMOHCTPUPYET CIICAYIOIINe

o0menpogeccHoHATIbHbIE KOMIETEHIIUM:

Komnerenuun TexHoJsiorust Crenenu ypoBHeit
ITepeyennb ®opma OI[EHOYHOT 0
¢dopmupoBanus x OCBOCHMS
HNunexc HNunexc KOMIIOHEHTOB . cpeacTrsa .
KOMIIeTeHIU KOMIIeTeH Uil
OIlK-1 Cnoco6en npumensts | OIIK-1.1. 3natk: JlaGopartopHbie YO BA30BbIN
ecTecCTBeHHOHay4yHble | OCHOBBI BbICILIEH paboThl, I1 YPOBEHb:
1 OOIIIEH)KEHEPHbIE | MATEMAaTHUKH; caMoCTOsITeNIbHAs DKk3aMeH CIOCOOHOCTH
3HaHMS, METOJIbI OIIK-1.2. YmMers: pabota BBIIIOJIHATh

MaTeMaTH4eCKOro
aHaIM3a u
MO/JICJIUPOBAHUS,
TEOPETHYECKOTO U
AKCIEPUMEHTAIHHOTO
HUCCIICAOBAHUA B
npodeccnoHanbHOM
TSI TETBHOCTH

Pemiats cTangapTHbie
npoQeCCuOHAIIbHBIC
3aJ1a4M C
MIPUMEHEHUEM
€CTECTBEHHOHAYYHBIX
1 OOIIENHKEHEPHBIX
3HAHUM, METOJIOB
MaTEeMaTHYECKOIO
a”Hajanu3a u
MOJICIIUPOBAHUS.

[IOJIyYEHHOE 3aJaHue,
IIPUMEHSA
[IOJIyYCHHBIEC 3HAaHUE U
YMEHUS Ha MTPAKTHKE,
BIIAZICTh
COOTBETCTBYIOIINMHU
MHJUKaTOpaMu
KOMIIETEHIIH NPH
BBIIIOJIHEHUH 3aJaHU.

IMPOJIBUHYTHIN
YPOBEHb:
CIIOCOOHOCTD
BBITIOJIHATH
IMMOJIYYCHHOC 3aJaHNC
" pClIaTh




CaMOCTOSITEIILHO
chopMUPOBaHHEIE
3a7a4M, IPUMEHSIS
NOJTY4CHHbIC 3HAHHE
¥ YMEHUS Ha
IIPAKTHKE. Y BEPECHHO
BJIAJICTh
COOTBCTCTBYIOIIMMHU
MHIIKaTOpaMH
KOMIICTCHI WU ITPU
BBITTOJTHEHUH
3aj1aHus,
KOMOMHHPOBATh X
MEXy COO0H U ¢
UHIMKaTOpaMH
Apyrux
KOMITETCHIINH 1151
JOCTHXXCHUA
IPOEKTHBIX
pe3yJIbTATOB.

**- CoxkparieHus (opM OIIEHOYHBIX CPEICTB CM. B TpriioxeHun 2 k PIL.




2. IlepevyeHb O1LIEHOYHBIX CPEACTB

HanmeHnoBanue [IpencraBnenue
No KpaTkas xapakTepucTuka OleHOYHOTO
OLICHOYHOI'0 OLICHOYHOI'O CPEJICTBA
/1 cpeiacTBa
CpeACcTBa B ®OC
1 KoHntposbHas CpenctBo npoBepkd yMeHuil npumeHsTh | Kommiaekr
(camocTosATENbHAS) | MOJTYYCHHBIC 3HAHUS JI PElICHUs 3aa4 | KOHTPOJIbHBIX
pabota ONpEAENEHHOr0 THUMAa MO TEeME WM | 33JaHMM 110
(KP) paszaeny BapHaHTaM
2 | Pacuerno- CpenctBo npoBepku ymMeHMM npumeHsTh | Kommiiekr  3aganuii
rpaduyeckas MOJIyYeHHbIE  3HAHUS 1O  3apaHee | JJs BBITMIOJTHEHUS
paboTta OIpEACICHHON METOJIUKE A PEUICHUs] | pacueTHO-
(PT'P) 3ala4 WIM 3aJlaHdid [0 MOIYM0 WU | rpadudeckoil paboTsl

JUCHUIIIIMHE B IICJIOM.

Cpe,[[CTBO KOHTPOJIsA, OPraHn30BaHHOC KaK
CricnuajbHas 6ecena neaarorudcCKoro
pa6OTHI/IKa C 06y‘laIOIJ_[I/IMC${ Ha TCMEBI,

N N Bomnpocs! 1o
CBSI3aHHBIE C U3YYaE€MOW IHUCIUIUIMHON, U

YcrHblit onpoc

3 cobecenoBanue, TeMam/paszaenam
paccuMTaHHOE Ha BBISICHGHHE OObeMa
(YO) . JMCIUATUTHHBI
3HAHUI obOyyaromierocs o
oTmpezieiecHHOMY pa3zeny, TeMe, mpodiieme
U T.II.
Cucrema cTaHAapTU3UPOBAHHBIX 3a/IaHHMH,
[IO3BOJISIONIAS
Tect ®donHg TeCTOBBIX
4 ABTOMAaTHU3HUPOB o
(T) 3aJaHui

arTb  OpOLEAypY H3MEPEHUsT  YpPOBH
3HaHUM U yMeHHH 00yJaromerocs.

5 | Ox3ameHnanuonsble | CpeicTBO NPOBEPKM 3HAHUN, YMEHUH, | DK3aMeHallMOHHbIE

OMIIeTHI HaBBIKOB. MOXKET BKIIIOYAaTh KOMIUIEKC | OWMJIETHI.
(OBb) TEOPETHUUECKHUX BOITPOCOB, 3amay, | lllkana ounenuBanus u
NPAaKTUYCCKHUX 3aJIaHUH. npoueaypa
IPUMEHCHHS.
[TpomexyTouHas Ok3ameH (D ) 1) yerno (YY)
arrectanus (ITA) 2) mucemenHo (11)

3. OdopMiieHne U ONIMCAHUE OLIEHOYHBIX CPEICTB

1. DK3aMeHaAMOHHBbIE ONJIEThI

1.1. Ha3znauenue: Mcnonb3yroTces A1 MPOBEICHHUS TPOMEXKYTOUYHOMN
arrectanuu (ITA) nmo qucnumniavne "MaTemMaTHueCKU aHaIU3'".

1.2. PernameHT 5Kk3aMeHa: - BpeMsi Ha OATOTOBKY T€3UCOB OTBETOB - 10 45
MUH.

- Cioco0 KOHTPOJISL: YCTHBIE OTBETHI.
1.3. [lIxana orieHUBaHUS:
"OTau4HO'"- eciau CTyACHT TJIyOOKO M MPOYHO OCBOWMJI BECh MaTepHal
MporpamMMbl OOYYEHHsI, UCUEPITBIBAIOIIE, MTOCIEA0BATEILHO, TPAMOTHO U JIOTUYECKU



CTPOMHO €ro u3jaraer, He 3aTPyAHSETCS C OTBETOM IpH H3MEHEHHH 3aJaHuf,
CBOOOJHO CIpaBIsIETCS C 3aJayaMd U MPAKTUUYECKUMHU 33JaHUSAMH, TPaBUIBHO
000CHOBBIBACT MPUHSATHIC PEIICHUS.

"Xopomo'- ecnu CTyAEHT TBEPAO 3HAET MPOrPaMMHBIN MaTepuaj, IPaMOTHO
U IO CYIIECTBY €ro M3jaraer, He JOMYCKAeT CYIIECTBEHHBIX HETOUHOCTEH B OTBETE
Ha BOIPOC, BIAJECET HEOOXOJUMBIMH YMEHUSMH W HaBbIKAMU TPU BBINOJHEHUU
PAKTUYECKUX 3aJJaHUH.

"Y10BJ1eTBOPUTENBHO'" - €ClIM CTYJEHT OCBOMJI TOJIbKO OCHOBHOU Marepuan
MpPOrpaMMbl, HO HE 3HAET OTACNBHBIX TEM, JIOMYCKAeT HETOYHOCTHU, HEJOCTATOUHO
npaBWIbHbIE  (OPMYJIHUPOBKH, HapyIlaeT  MOCIEAOBATEIbHOCTh  W3JIOKEHUS
MPOTPAaMMHOTO  MaTepuajia ¥  HWCIBITHIBAET 3aTPYJHEHHUS B  BBITOJHCHHUH
MIPAKTUYECKNUX 3aJaHUN.

"HeyoBJIeTBOPUTEJIBHO' - €CIM CTYJIEHT HE 3HACT 3HAYMTEIBHOW YacTu
MpPOTrpaMMHOTO  Marepuaja, JOMYyCKaeT CephE3Hble OMIMOKH, ¢  OOJBIIMMHU
3aTpyAHEHUSIMU BBITIOJIHAET MPAKTUYECKUE 3aTaHMUSI.

Kaxxnoe 3aganue sx3aMeHaIMOHHOTO OnjIeTa OlleHUBaeTcs 0TAeabHO. O01men
OLICHKOH SIBIISIETCS CpEHEE 3HAUEHUE, OKPYIJIEHHOE JI0 LI€JIOTO 3HAUEHUSI.

KoMIiiekTsl sK3aMeHaIMOHHBIX OMJIETOB BKIIFOYAET M0 KaXKJIOMY pasfeny 25-
30 6miieToB (XpaHATCA B LIGHTPE MAaTEMATHYECKOTO 00pa30BaHMUs ).

Tunosblie BapHaHTbI OMnJ1eTOB nmpujiiararloTcs.

MUHMHCTEPCTBO HAVKU U BBICILIEI'O OBPA3OBAHUS POCCUMCKOM ®EJIEPALINA
OEJIEPAJIBHOE I'OCYJJAPCTBEHHOE BIOJDKETHOE OBPA3OBATEJIBHOE YUPEXJIEHUE

. BBICHIEI'O OBPA3OBAHI/£H
«MOCKOBCKUH NOJUTEXHUYECKUU YHUBEPCUTET>»
(MOCKOBCKHWH ITOJIUTEX)
®dakynbTeT 6a30BBIX KOMIIETEHITUH, Kadenpa «Matemaruxa

Jucrumraa  «MaTeMaTH4YeCKUi aHaIn3»
Kypc 1, cemectp 2

3K3AMEHAIIMOHHBIN BUJIET

1. IlepBooOpazHas, HeonpeaeneHHbIH nHTerpal. Tadnuia OCHOBHBIX HHTETPAJIOB.
2. OcCHOBHBIE TMOHATHS TEOPHUH OOBIKHOBEHHBIX JU((EpEeHINATbHBIX YPAaBHEHUH MEPBOTO
HopsIKa.
. dx
3. BBIUMCIUTH HEONpeIeNeHHbIH HHTErpal L .
45— x +/5—x

4. VYxaxure, KaKOU M3 HECOOCTBEHHBIX MHTEIPAJIOB SABJISIETCS CXOAAINMCS
o0 o0 o0
f\/;dx, jx‘3dx, j\/ x> dx.
1 1 1

& (-1)'n
5. VYcTaHOBHUTE CXOAMMOCTh Psa: Zz— .
~n“+n-3



KoMmuiekT TecTOBBIX 3a1aHMI M KOHTPOAbHBIX padotT(T, PI'P)

0o gucuumianae  MaTeMaTHYeCcKUN aHaInu3
(HaMMEHOBAaHHE JAUCLUILIMHBI)

ITo unTerpanam
Boruucauth HeonpeaeleHHbIE HHTETPAJIbl

1. jL 2. [x-27%dx 3. [e*cosxdx 4. jL 5. [ xcos3xdx

2(x++/x “6x+18
—_— i 3

6. [ 7 XL a4y s j“l i 9 [—— 10. 20X gx

X" +6X+5 NX+1+2 +3 \/]__XZ arcsin x COS™ X
Boruucants ONpeacJTICHHbIC HHTEIPAJIbI
1 ”j635in2xcosxdx 2 }L 3 }(x—l)exdx 4, jL 5 ? dx
i 0V143x 0 X7 +1Inx 114++4/3x -2

2 1+x° 4 dx Lx? +2X X
X 7. [—— 8 [——dx 9.
_jz arctgx {(3x+5)2 £ x* +1 I «/1+x

HecoOcTBeHHBIE MHTETPAJIbI
1. YkaxuTe, Kakoi U3 HECOOCTBEHHBIX MHTETPAJIOB SBJISICTCS CXOSIITUMCS

T&dx, Tx’3dx, T\/Fdx :
1 1 1

©  dx
2 Berauciaute HHTCI'pall, YCTaHOBI/ITB €ro CXOAUMOCTDb UJIM PACXOAUMOCTD J 1
ol+ X2

3. BeruucauThs UHTErpaj, yCTaHOBUTh €0 CXOAUMOCTh HIIA PACXOJUMOCTh f In xdx
1

a dx
4. BbIYMCIIUTh HECOOCTBEHHBIH MHTErpall [——, YCTAHOBUTB €r0 CXOIUMOCTb HIIN
0
paCXOI[I/IMOCTB.
dx

5. BeruucnuTh HeCOOCTBEHHBIM HHTCrpall j 2 YCTAHOBUTH €ro CXOAUMOCTb HJIN
-1

pacxoauMOCTb.
1
} dx
1. BoiuuciauTbh HeCOOCTBEHHBIN HHTCrpal _3 , YCTAHOBUTB €0 CXOANMOCTb WA
0
pacxoauMoOCTb.

Kommuekt Bonpocos (YO)
HUHTET'PAJIBHOE UCUUCJ/IEHUE

IlepBooOpasHasi, HeonpeaeaeHHbIH nHTerpai. Tabnauila OCHOBHBIX HHTETPAJIOB.
3amMeHa NEPEMEHHON U MIHTETPUPOBAHUE 110 YACTSAM B HEONIPENEIIEHHOM UHTErpale.
WHuTerpupoBaHue ¢ IOMOIIBIO IOJBEAEHUS 1101 3HaK Auddepennnana.
WuTerpupoBanne pallioOHAIbHBIX APOOEH.

HHTterpupoBaHue 110 4acTsM U 3aMEHA IIEPEMEHHON B ONPEIEICHHOM UHTETpaJIE.
WHuTerpupoBanne TpPUTOHOMETPUYECKUX (PYHKINN, OCHOBHBIE TPUEMBI.
WuTerpupoBanue UppaliOHAIBHBIX (DYHKIHIA.

YHuBepcanbHasg TPUTOHOMETPUYECKas TOJACTAHOBKA.

OnpenenenHblil nHTErpai u ero ceoiictea. ®opmyna Hetotona — Jleiionuna.

CoNoUA~AWNE



10. TTpunoxeHus OmpeeIeHHOT0 HHTETpalia K PEIICHUI0 TEOMETPUISCKUX U (PU3HUSCKHX 3a7ad.

11. BerurcrieHue mioma el ¢ TOMOIIBIO ONPEETICHHOTO0 HHTETpaa.

12. Beruncrienue TUIOMaau 1 JUTMHBI KPUBOM, 3aJaHHON YpaBHEHUSMHU B TapaMeTPHIECKO dopme.

13. BriunciieHue miomaayu KpUBOJIUHEHHOTO CEKTOPa B MOJIAPHBIX KOOPAWHATAX.

14. BerunciieHue IUiOmaZei B MNPSIMOYTOJBHBIX W MOJSPHBIX KOOpPAMHATaX C IMOMOIIBIO OIpe-
JICJICHHOTO MHTErpaa.

15. BerurciieHue JUIMHBI IyTH € TIOMOIIBIO ONPEICIICHHOT0 HHTETpaa.

16. Briuncnienue ATUHBI Iy KPUBOU, 3aJJaHHON NTapaMeTPUUYECKU.

17. Beruucnienue o0beMa Tejia BpalleHHs ¢ TOMOIIBIO ONPEAeTICHHOTO HHTETpaa.

18. BriunciieHue miomaau NOBEepXHOCTH TeJla BPALECHUSI.

19. HecoOcTBEHHBIE HHTETPABI TIEPBOTO U BTOPOTO TUTA. [[OHATHS CXOAMMOCTH B PACXOAUMOCTH
HECOOCTBEHHOr0 MHTErpaa.

20. HecoOGcTBEeHHBIE MHTETPAIBI OT Pa3pPBIBHBIX (PYHKITHIA.

PSIJIBI

=

YucnoBsle NoJ0KUTENbHBIE psAfbl. [loHATHE CyMMBI OecKOHEUHOrO psia. Cxonduyecs u
pacxopsuecs psiibl.

Heo0xonuMblii IpU3HaK CXOAUMOCTH, TEOPEMbI CPAaBHEHHUS.

[Tpuznaku lanamOepa u Korm, uHTErpajibHBINA TPU3HAK.

3HaKonepeMeHHbIe Psiibl, ADCOIIOTHAS U YCIOBHAS CXOUMOCTb.

Teopema JleitbHMIIa 0 CXOIMMOCTH 3HAKOUYEPETYIOIIUXCS PSJIOB.

@DyHKIMOHATIBHBIE Ps/ibl, pABHOMEPHAs CXOJUMOCTb, IpU3HaK BeliepmTpacca.
Crenennsble psizbl, TeopeMa AGes, HHTepBal U PanyC CXOAUMOCTH CTEIICHHOTO psa.
Psan Teiinopa. YcnoBus paznoxxumoctu pyHkuuu B psin Teitnopa.

Pasnoxenne B psan Teitnopa HEKOTOPBHIX PYHKINIA (TaOIHMYHBIE PA3TIOKECHHUSA).

0. IIpumenenue psaa Telnopa kK NpUOINKEHHBIM BBIUHCIICHUSIM.

1. JlaiiTe onpeneneHre OCHOBHOW TPUTOHOMETPUUYECKON CUCTEMBI (PYHKITUH.

12. 3anumute psn Oypwe 11 QyHKIMIA.

13. YcnoBus Jlupuxie.

14. ChopmynupyiiTe Teopemy O pa3noXKUMOCTH (yHKIMHU B pag Dypee.

15. 3anumuTe psg Oypbe A YETHBIX W HEYETHBIX (QYHKLUH ¢ nepuogoMm T =27 .

RBR©oo N Ok WN

KoMimiexkT 3ajaHuii 1J11 BLINOJIHEHUA
pacueTrHo-rpaduveckux pador (PI'P)

o gpucuumirHe  MaTreMaTHYeCKUN aHaInu3
(HaMMEHOBaHME JAUCLUILIIHHBI)

ITo unTerpanam
Heonpenenennslii m”HTErpasi
HaiiTu uHTErpaNbl.

Jigx +3 sin2x dx 5X+1 COS(Z 5*/_)
1'-[ cos? X ox 2. J.cos xOI 3'J‘2x\/ﬁ 4'j\/x2+2x+ o '[

6. j (1-3x)cos5xdx 7. _farcth\/_dx 8. Ie’*cosSxdx 9. J'x In( x+3)dx 10. I

[(2=x)In¥/xdx

dx

cos In3x+4
—)dx
2X

11.

12. [(x* +3x-1)3"dx 13, ijsinzgdx 14, I(8x—3)cos§dx 15. [(~/7 ~5x)sin xdx



arctg2x + x
1+ 4x°

dx

i 18J- (sinx +cosx) 19J. 4x +13x
(x—2)

16. (x~1)’In*(x~1)dx 17j
COSX smx

3 2 3 2
.[ZX —6x +7X;4dx 1. j X2+2X 2+2X+1 dx 22. Isin42xcos32xdx 23. Isinzxc0323xdx 24,
(x+1)(x-2) (x +1)(x +x+2)

dx dx
RN crechakl e

OnpeneneHHblil HHTErPa
1. Haiitu nomanas GUrypel, orpaHudeHHON rpadukaMu GyHKITHA.
2. Haiiti mmomaas GUrypsl, orpaHU4CHHOMN JTUHUSMU, 33/IaHHBIMH YPAaBHCHUSIMHU B TTOJIIPHBIX
KOOpJMHATAaX.
3. Haiiti o6bem Tena, oOpazoBaHHOTrO BpamieHueM ¢uryp. i HeYeTHBIX BAPUAHTOB —
OTHOCUTENIbHO ocH 0X, JIIsl 4eTHBIX BapUAaHTOB — OTHOCUTENBHO ocH (Y.
4. BBIYHCITUTH JUTUHBI TyT KPUBBIX:
a) 3a/IaHHBIX YPAaBHEHUSIMU B IPSIMOYTOJILHOM cHCTEME KOOPAUHAT;
0) 3amaHHBIX YPABHCHUSIMH B TIOJSIPHBIX KOOPAMHATAX — JUIS YSTHBIX BAPUAHTOB,
yYpaBHEHUSMHU B TapaMeTPHUUECKOl popMe — SIS HEYETHBIX BApUAHTOB.
5. BeruucauTs miomaan moBepXHOCTH, 00pa30BaHHOM MIPH BpaIlleHUU BOKPYT ocu X KpUBOIl.
6. BbrancianTh HECOOCTBEHHbBIE MHTETPaJibl MIIM YCTAHOBUTH UX PACXOJAUMOCTD.
7. Pemuts 3a1auy ¢ GU3NYECKUM COJECPKAHUEM.
YcnoBus 3amau

1) y=x*/2, y=1/1+x?) 2) r=sin’p 3) x* =2y, y=[X

4a) y=e*, 0<x<In5 46) r=3@1-singp) -7/2<p<-7/6
© 1

5) y=1/x, 3<x<4 6) o x [xIn? xdx

{(2x—1)\/7—1 L
7) OmaHOpoHBIN cTepikeHb AuHOM 21 umeeT maccy M, MarepuanbHasi TOYKa Macchl M
pacrojoKeHa Ha CepeAMHHOM MEPIEHINKYIISIPE K CTEPIKHIO Ha paccTosHuu B ot ero cepenunbl. C
KaKOUW CHJION CTep)KEHb MPHUTATUBACT TOUKY?

Psaan1

HccnegoBaTh Ha CXOAUMOCTD pAAbI

L Zsm n, 5 Zl sinn 3§ n-3 " in;:S’ 5 im(gj |
n=1

n’ an?+1 "’ min?+10° b}
2 2“+l = (2n+1)" = 4n% -3 = In®3n 2 10
6. 7. , 8. , 9 , 10. .
Z—:l n" %(5n+4j n§14n2+3 ngl n nz=1(n+1)ln2(n+1)

BI)ISICHI/ITI), CXOOUTCHA JIN a6COJ'IIOTHO, yCJ'IOBHO 1501050 paCXOJII/ITCH pﬂ)l
n-1 o _1\n w (—1\" o (— n+1 © _1\n
(D) I e L o e B o )

3’ ©TAGn+2? T 6 i BN T AAyan?en
— | (n+1)

Z( 1)( 1}

3. Haiitm HUHTEPBAJI CXOAUMOCTH pAaa U UCCIICA0BATH €TI0 IMOBEACHNEC HAa KOHIIAX MHTCPBajla

Ms

1.

Il
UN

n

n

X

CXOJUMOCTH Z— —
nan+1\ 2



. 1
4. Paznoxwurts B psin Teitnopa no crenensm X pynkuuto T (X) =  Ex16’ UCTIONb3Ys
X" —oX+

TOTOBOE Pa3JioKEHHE.
5. Pa3noxurts B psig Teitnopa no crenensim (X —z/2) pynkuuto  f(X) =cosx,

HCIIOJIB3YSA T'OTOBOC Pa3JIOKECHUC.

6. Pa3noxuth QyHKINIO
0 mpu -3<x<0
y=1<2x/3 mpu 0<x<3/2
0 mpu3/2<x<3
B psn Dypse:
- IOCTPOUTH IpaduK 3aJaHHON (PYHKIIMM Ha OTpEe3Ke e€ onpeaeIeHs;
- BBIUUCIIUTB K03 ueHTsl e€ psaa Dypbe;
- 3anucatb psan Pypbe A 3a1aHHON (PYHKIMH;
- IOCTPOUTH rpaduk noiaydeHHoro psna Oypre Ha OTpe3Ke ornpeeieHus 3a1aHHON (YHKIIHH.

Kpurepun oueHku:

- OIICHKa «3a4T€HO» BBICTABISICTCA CTYIEHTY, €CIIM OH pEryJsipHO B TEYCHHE CEMECTpa
MIPEJICTaBIIsUT PEUICHHs 3a/lad, BBIMOJIHHI MOJHOCTHIO BCE 3a/laHUs M WX 3alUTHII, OTBETHUB Ha
BOIIPOCHI ITPETO/IaBaATEIIs;

- OLIEHKAa «HE 3a4TeHO» BBICTABISETCS CTYICHTY, €CIM OH HEPErylsIpHO B TEUYEHHE CEeMecTpa
MIPEJICTaBIsUl PEIIEHUs 3a/lad, BBIIOJHUI 3aJaHMsl HE IMOJHOCThIO MM BOOOIIE HE MPEICTABIISI
paboThl HAa TMPOBEPKY, [OMYCKAaeT CYIIECTBEHHbIE HETOYHOCTH B OTBETaXx HA BOMPOCHI
IpenojaBaTes.



