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1. lleaan ocBOeHUST TUCIUILIMHBI

K ocHOBHBIM measiMm OCBOEHHs IUCHMIUIMHBI «MaTeMaTUYECKU aHaIu3»
CJIeAy€eT OTHECTH:

o BOCITUTAHUE Y CTYJCHTOB OOIIEH MaTeMaTUIeCKOU KYJIbTYPHI;

o npUOOpETeHHE CTYJIEHTAMU IIMPOKOTO Kpyra MaTeMaTHYeCKUX 3HAHUM,
YMEHHI U HABBIKOB;

o pa3BUTHE CHOCOOHOCTHU CTYAEHTOB K WHIYKTUBHOMY U JEAYKTUBHOMY
MBIIUICHUIO HAPALY C PAa3BUTUEM MATEMAaTUYECKOW HHTYHIUU;

o YMEHHUE CTYJEHTaMH pa3BUBaTh HABBIKM CAaMOCTOSITEJILHOTO HW3Y4YEHHS
y4eOHOM W HAy4YyHOM JUTEpaTyphl, COJEpXKalled MaTEeMaTHUYEeCKHUE CBEICHUS U
pEe3ybTaThI;

o dopMupoBaHue y CTyAeHTa TpebyeMoro Habopa KOMIIETEHIIUH,
COOTBETCTBYIOIIMX €r0 HAaNpaBJICHUIO TMOATOTOBKA M O00ECHEYMBAIOLIUX €ro
KOHKYPEHTOCTIOCOOHOCTh Ha PBIHKE TPya.

K ocHOBHBIM 3a1a4aM OCBOEHUS NHUCIUIUIMHBI «MaTeMaTU4eCKuidl aHaIu3»
CJIeAYyET OTHECTH:

o OCBOCHHME CTYJCHTAMH OCHOBHBIX IOHSTUH, METOJO0B, (POPMHUPYIOLIUX
o0IIyI0 MaTeMaTHYeCKyl0 IMOJrOTOBKY, HEOOXOAUMYIO JIs YCIEIIHOTO PEelIeHUs
MPUKJIAJHBIX 33/1a4;

o NOATOTOBKY  CTYJEHTOB K JCATEIBHOCTH B  COOTBETCTBUU C
KBTU(PUKALMOHHON XapaKTepUCTUKON OakaiaBpa MO HaMpaBiIeHUIO, B TOM YHCIIE
(opMHpOBaHWE YMEHUN HCIONb30BaTh OCBOEHHBIE MAaTEMaTHYECKHME METO/Abl B

npo(eccCHOHaNbHOM eI TETbHOCTH.

2. MecTo aucuuniauHbl B cTpykType OITOII

HucuunnuHa «MareMaTu4eckuil aHanus3» BXOOUT B 00s3aTEIbHYIO 4acTb B
paznen 1 Marematudeckas noaroroBka. Ee u3ydeHue oOecrneunBaeT H3y4EeHHE
JVCLUATUINAH:

B ocHosnou vacmu:



o JIucKpeTHas MaTeMaTHKa;

° Ocuossl UKT.

B uacmu, popmupyemotii yuacmnuxkamu oopazoeamenbHbix OMHOUEHUI:

° OCHOBBI TPOTPAMMHUPOBAHUS;

° AJITOPUTMHUYECKOE MPOTPAMMHUPOBAHUE;

° BeposTHOCTHBIE OCHOBHI BeO-aHAIUTHKHY;
° CraTtHcTHYECKUE METOJIbI BeO-aHAJIUTHKH,
° Metobl paboThI ¢ OOJIBITUMHU JTAHHBIMH.

3. Hepequb IVIAHUPYEMBIX PE3YyJIbTAaTOB oﬁyqe}mﬂ mo ATMCuMIlJIMHE,

COOTHECEHHbIE ¢ MVIAHNPYEMbIMH Pe3yJIbTATAMM OCBOEHHSI 00pa30BaTeIbLHOM

NPOrpaMmbl

B pesynbrate OCBOCHHS JUCHUIUIMHBI Yy oOOydaromuxcs (QopMUPYIOTCS

cileayromue KOMIICTCHIOUHW W OOJIZKHBI OBITH AOCTUTHYTHI CIICAYIOIIHUC PE3YyJIbTAThI

O6y‘{CHI/I5{ KakK oTall (bOpMHpOBaHI/I}I COOTBCTCTBYHOIIHUX KOMHGTGHHI/If/'Il

Kon B pe3yabTarte ocBoeHust Ilepeyennb MIAHUPYEMBIX
KOMIIETEHI{UU oOpa3oBareJIbHOM pe3yabTaToB
MPOrpamMmblI 00y4eHHs 10 JUCHMILIHHE
00y4JaroIMnics T0/KeH
001a1aThH
OIIK-1 Cnoco0eH NpuMeHsTh OIIK-1.1. 3nats:

€CTECTBEHHOHAYYHbBIE U
OOLIENHKEHEPHBIC 3HAHMS,
METOJIbl MATEMATHUECKOTO
aHanm3a u
MO/JICTTHPOBAHMS,
TEOPETUIECKOTO 1
AKCIIEPUMEHTATHHOTO
WCCIICJIOBAHMSI B
npodeccruoHambHOM
JeSITeIbHOCTH

OCHOBBI BBICIIEH MaTeMaTHKU.
OIIK-1.2. YMerTs:

pemaTth CTaHAapTHBIC
npodeccruoHanbHbIE 3a7a41 C
IPUMEHEHHUEM €CTECTBEHHOHAYYHBIX U
OOIIeMH)KEHEPHBIX 3HAHUN, METOJIOB
MaTeMaTHYECKOTO aHallnu3a U
MOJICTTHPOBAHHUSI.

4. CTpyKTYypa ¥ coepkaHue TUCHUILTHHBI

OO0miast TpyIOEeMKOCTh MUCIHUILIMHBI COCTaBISET 4 3a4eTHBIX CIUHUIIBI, T.C.

144 axanemudeckux 4aca, u3 HEX 90 4acoB caMOCTOSTEILHON PabOTHI CTyACHTA.




Paspensl nqucnMIuiMHbBI M3y4darOTCS HA IIEPBOM Kypce BO BTOPOM CEMECTPE,
(dopMa MPOMEKYTOUHON aTTECTALUU - SK3aMEH.

Conep:xxanue pa3ieoB IMCHHUILIMHBI

BBenenune

[Ipenmer, 3amaun U coaepkaHue JUCHUAILUIAHBL. OCHOBHBIE 3TAIbl PA3BUTHS
aucuuIuinHbl. CTpyKTypa Kypca, €ro MECTO U POJIb B MMOATOTOBKE CIIELIMAIINCTA,
CBSI3b C IPYTUMH JUCIUIIIIMHAMH.

Paznen 1. MHTErpasibHOE MCUHCIIEHUE

Tema 1.1. IlepBooOpasnas. HeorpeneneHHbIi WHTErpajll U €ro CBOMCTBA.
Tabmuua  WHTErpaJioB  OT  OCHOBHBIX  3JIEMEHTapHbIX  (QyHkiui. Meton
HEIOCPEACTBEHHOTO HHTEIPUPOBAHUS.

Meron uHTErpupoBaHus ¢ MOMOILBIO 3aMEHbBI IEPEMEHHOMN, MOJIBEICHUEM IO
3Hak nuddepennnana. MeTo HHTErPUPOBAHUS 110 YACTSIM.

WNuTerpupoBanne parmoHAIBHBIX APOOEH MHTErpUpPOBAaHUE HEKOTOPHIX BUIOB
UPPALUOHATBHBIX U TPUTOHOMETPUUECKUX (QYHKIIUH.

Tema 1.2. 3amaun, npuUBOASIIME K TMOHSATHUIO ONPEACICHHOrO HHTErpasna.
OrnpeneneHHbIl UHTErpall, €ro CBOMCTBA. Y CIOBUS MHTErpupyeMoctu. MHTerpan c
epeMEeHHBIM TpesiesioM uHTerpupoBanus. @opmyna Hetotona — JleliOnuna. 3amena
IIEPEMEHHOMU B OIIPEJIEICHHOM HHTETpaJIe.

[IpunoxxeHuss ONPENEICHHOIO0 MHTErpajia B TIEOMETPUU M  MEXAHUKE
(BBIUMCIICHUE TUIOMIAJIEH MIIOCKUX (PUTYP, JJIUHBI KPUBOM, OOBEMOB.

Tema 7.3. HecoOcTBeHHBbIE HHTErpajgbl IEPBOTO W BTOpPOro poja (1o
OECKOHEYHOMY TMPOMEXYTKY, OT HEOIPAaHWYEHHBIX (QPYHKIUH Ha KOHEYHOM
IPOMEKYTKE), UX CBOMCTBA.

Tema 1.4. 3amaun, TpUBOISIIME K TOHSTHUSAM KPAaTHBIX M KPUBOJWHEHHBIX
VHTETPAJIOB. JIBOMHOW U TPOMHOM HMHTErPAJIbl, UX CBOMCTBA. BhIunciIeHUE NBOWHBIX
MHTErPaJIOB IOBTOPHBIM HHTETPUPOBAHHUEM.

Tema 1.5. OnpeneneHue KpUBOJIMHEHHBIX HHTErPAIIOB MEPBOTO U BTOPOTO
poaa, X CBOMCTBA W BbIUMCICHH. OmnpeneneHne NOBEPXHOCTHBIX MHTETPAJIOB, UX

CBONCTBA, IPUMEPHI BBIYUCIICHMUS.



Paspnes 2. YnciioBbie M PyHKUHMOHAJIBbHbIE PSAAbI

Tema 2.1. YucnoBeie psabl. CxomumocTh W cymMma psga. Heobxomumoe
yciaoBue cxoaumoctu. [JleiWictBus ¢ psgamu. CBOMCTBA YHCIOBBIX  PSIIOB.
3HaAKOMOJIO0KUTENbHBIEC pAnbl. ['apmMonnueckuii psaa. [IpusHaku cpaBHEHUS.

Meroapl UCCIENOBAHUS CXOAMUMOCTH TOJOXKHUTENBHBIX PSIAOB: NPU3HAKU
HanamOepa, Ko, narerpansubiii npusHak Komm.

Tema 2.2. 3nakouepenyrommuecs psaabl. [Ipusnak JleiiOnuna. AGcomtoTHas |
YCIOBHas CXOJAMMOCTb 3HAKONEpeMEHHBIX psAoB. (OO0OIIEHHbIE NPU3HAKU
JHanam6epa u Ko,

Tema 2.3. Ctenennble psabsl U UX cBoiicTBa. Teopema Abens. HHTepBan u
paauyc cxonumoctu. JuddepeHnupoBanre 1 UHTETPUPOBAHNUE CTEIIEHHBIX PSAIOB.

Tema 2.4. Psanpr Teiinopa u Makinopena. YcinoBue paznoXuMocTu (GyHKIIUU B
psan Tetimopa. Pasnoxenue HexkoTopwix (yHkiuii B psa Teinopa. [Ipumenenue
CTENEHHBIX PSII0B B MPUOIMIKEHHBIX BBIUUCICHUSX.

Tema 2.5. Tpuronomerpuueckue psiabl. OCHOBHasl 3ajlaya TapMOHHYECKOIO
aHanu3a. OpTOrOHaIBHOCTh CUHYCOB M KOCHHYCOB. Psabpl dypwre misi pyHkuuit c
neproaoM 27 . Yciosus Jlupuxie.

Tema 2.6. Paznoxenue B psig @ypbe UETHBIX U HEUETHBIX (PYHKIUH, QYyHKIIHI
C MPOU3BOJBHBIM TNEPUOJOM, Henepuoandeckux (GyHkuil. OOO0OIIEHHBIH psin

dypre.

5. O0pa3oBaTe/ibHbIE TEXHOJIOTUU

Metonuka mpenojaBaHus JUCHUIUIMHBL «MaTeMaTu4ecKuid aHamus3» |
peanu3anusi KOMIETEHTHOCTHOTO MOAX0JIa B U3JI0KEHUU U BOCIPHUATUU Marepuaia
peIyCMaTPUBAIOT HCIOIB30BAHKUE CIICAYIONINX aKTUBHBIX M MHTEPAKTUBHBIX (POpM
IIPOBEAEHUS TPYIIIOBBIX, UHANBUAYAIbHBIX, ayJIUTOPHBIX 3aHATUA B COYETAHUU C
BHEAYAUTOPHOW PabOTOM C 1ebi0 (OPMHUPOBAHUS M PA3BUTUS TPO(PECCHOHATBLHBIX

HABBIKOB, O0YYaIOIIUXCS



o 3ayTa W WHANBUAYATbHOE OOCYXKICHHE BBITIOJHACMBIX JTArloB
pacueTHO-Tpaduyeckux pador;

o NPUBIICYCHHE JTYUIIUX CTYACHTOB K KOHCYJHTUPOBAHUIO, OTCTAIOIINX;

o MOJITOTOBKA, TMPEJCTaBICHUE W  OOCY)KJICHHE TMPE3CHTAIMA  Ha
CEMUHAPCKUX 3aHATHSIX;

o OpraHu3alus U MPOBEACHUE TEKYIIETO KOHTPOJS 3HAHWUW CTYJICHTOB B
dbopme O6JIaHKOBOT'O TECTUPOBAHUS;

o IIPOBEICHUE WHTEPAKTHBHBIX 3aHATHH TIO0 TMPOIEAYpPE MOATOTOBKH K
MHTEPHET-TECTUPOBAHMIO Ha caiTax: i-exam.ru, fepo.ru;

o UCTIOJb30BaHUE HWHTEPAKTUBHBIX (DOPM TEKYIIEr0 KOHTPOJS B ¢opMme
ayIUTOPHOTO W BHEAYTUTOPHOTO HHTEPHET-TECTUPOBAHUS,

o UTOTOBBIN KOHTPOJh COCTOUT B YCTHOM 5K3aMEHE 0 MAaTeMAaTHKE C

YUYCTOM PEC3YyJIbTATOB BBLITIOJIHCHUA CaMOCTOATCIIbHBIX pa60T.

6. OueHo4HbIe cpeACcTBa AJs TEKyLIero KOHTPOJIsl YCIIeBaeMOCTH,
NMPOMEKYTOYHOM aTTeCTAMH 10 UTOraM OCBOCHHUS AHCHMILIMHBI M Y4eOHO-

MeToAn4YecKoe odecrneyeHne CaMOCTOATEIbHON pa0doThI CTY/ICHTOB

B mnporecce o0yueHHs HMCHONB3YIOTCS CJEAYIOIIUE OLCHOYHBIE (POPMBI
CaMOCTOSATENILHON pPabOThI CTYJIEHTOB, OIICHOYHBIE CPEACTBA TEKYIIETO KOHTPOJIS
yCTIIEBAEMOCTH M TIPOMEXKYTOYHBIX aTTECTAITHI:

o BBITIOJIHEHUE pacu€THO-Tpaduueckux paboT, IK3aMeH.

6.1. ®oHI OLEHOYHBIX CPEACTB AJIA MPOBeIeHUsI MPOMEKYTOYHOI
aTTecTalMU O0YYaKOIUXCH MO AUCHUIINHE «MaTeMaTHYeCKHIi
aHaJIU3»
[TepevyeHh KOMIETEHITNH C YKa3aHUEM JTAIlOB WX (OPMHUPOBAHUS B
nmpoliecce OCBOCHUST 00pa30BaTeIbHOM MPOrPaMMBI.

B pesynbTaTe 0CBOCHUS TUCHUILTUHBI POPMUPYIOTCS CIEIYIONINE

KOMIIETEHIIUH:
Kon B pe3yabTaTe ocBoeHHs 00pa30BaTeIbHOI POrPaAMMBbI

KOMIIeTEHIIUH 00y4aImics 10JKeH 00,121aTh

OIIK-1 Cnoco0eH NpUMEHSITh €CTECTBEHHOHAYYHbIE ¥ OOLIEHHKEHEPHbIE




3HAHMS, METOJIbl MATEMATHUYECKOT0 aHaJIN3a U MOJICIIMPOBAHHUS,
TEOPETHUYECKOTO U KCIICPUMEHTAIBLHOTO MCCIICIOBAHUS B
po¢eCCHOHATILHON IeATeIbHOCTH

B nporuecce ocBoeHus o6pa3zoBaTeIbHOM MPOrpaMMbl JAHHBIE KOMIIETEHIINH, B

TOM 4YHCJIC HUX OTACIIbHBIC KOMIIOHCHTHI, (I)OpMI/Ip}IIOTCﬂ ITO2TAIIHO B XOA€ OCBOCHUHA

O6y‘{aI-OIHI/IMI/IC}I JAUCHUIIIIMHBI B COOTBCTCTBHUH C yLIG6HI>IM IUIAaHOM M KaJICHAAPHBIM

rpadukomM yuyeOHOro npouecca.

6.1.1. OnucaHue nMoka3areeil 1 KPpUTEpPUEB OLIEHMBAHMSI KOMIETEHIIHIA,

(l)opanyeMblx IO UTOraM OCBOCHHA JUCHUIIJINHBI, OITHCAHHUEC IIIKAJI

Iloka3zarenem

OLCHUBAaHUA

OLlCHUBaHUMA

KOMHGTCHHI/Iﬁ Ha Pa3JIMYHbIX

oTarax Hux

(dbopMHUpOBaHUS SBISETCA JTOCTHRKEHUE OOYUaAIOIIMMHUCS TIAaHUPYEMBIX PE3yJbTaTOB

O6y‘-ICHI/I}I 110 JUCHOUITINHE.

Kpurepuu onenuBanus

IToxa3zarenn

3

4

5

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

MAaTEMaTUYCCKOT'O aHaJIn3a U MOACITIUPOBAHUA, TCOPECTHUICCKOI'0 N SKCIICPUMECHTAJIbHOT'O

MCCIIeZIOBAaHMS B TPOPECCHOHATFHON I€ATEIbHOCTH

OIIK-1.1. 3HaTh:
OCHOBEI BEICHIIEH
MaTeMaTUKH.
OIIK-1.2. YMeTh:
peuaTh CTaHAAPTHBIE
npogecCuoHATbHBIC
3aJ1a4y C
MIPUMEHECHUEM
€CTECTBEHHOHAYYHBIX
1 0OIIIENHKEHEPHBIX
3HAHUM, METO/I0B
MaTeMaTHIEeCKOro
aHaIu3a u
MOJICTMPOBAHUS.

OO6yuaromumiics
JIEMOHCTPHUPYET
IOJIHOE
OTCYTCTBHE
HIIH
HEJOCTAaTOYHOE
COOTBETCTBHE
MaTepuany
JHUCIATLINHEI
3HaHUMH,
yKa3aHHBIX B
WHJIAKATOpax
KOMIICTEHITH I
JHACIATUTNHEI

«3HaTh» (CM. 0.
3).

OO6yuaromumiics
JIEMOHCTPHUPYET
HEIOJIHOE
COOTBETCTBHUE
CJEeYIOIINX
3HaHUMH,
YKa3aHHBIX B
WHJIAKATOpax
KOMIIETEHLINI
JTUCITUTUTAHBI
«3HaTh» (CM. .
3). Homyckatotcs
3HAUYUTENbHbIE
OIINOKH,
MPOSIBIISIETCS
HEJOCTATOYHOCTH
3HaHUH, 110 pALY
ToKa3aTesIeH,
oOyJarommuics
UCIIBITHIBAET
3HAUYUTENbHbIE

OO0yuarommmiics
JIEMOHCTPUPYET
YaCTHUYHOE
COOTBETCTBHE
CIIeTYFOIINX
3HAHHUIA,
YKa3aHHBIX B
WHNKATOpaX
KOMITETEHITUH
JACTTUTUTAHBI
«3HaTh» (CM. .
3). Ho
JIOTTYCKaI0TCS
HE3HAYUTEIIbHBIC
OIINOKH,
HETOYHOCTH,
3aTpyIHEHUS
npu
AHATUTUYECKUX
orepanusx.

OO6yuaromwmiics
JIEMOHCTPHUPYET
MOJIHOE
COOTBETCTBHUE
CIEAYIOIIMNX
3HAHHUI,
YKa3aHHBIX B
WHIUKATOpax
KOMIIETEHIIN I
JACITATITUHBI
«3Hatb» (CM. 1.
3). CBobGoaHO
onepupyer
pUOOpETEHHBIMU
3HAHUSIMU.




3aTpyAHEHUs NpU
OIIEpUPOBAHUU
3HAHUSMHU [IPU
UX IEpeHoce Ha
HOBBIE CUTYaIUH.

[[Tkana onleHUBaHUS PE3yIbTATOB MIPOMEKYTOYHOM ATTECTALIMU U €€ ONUCAHHUE:

DopMa MPOMEKYTOUYHOM aTTECTANUM: IK3AMEH.

[TpomexyTounas arrectanusi oOydaromuxcs B (GopMmMe dK3aMeHa IPOBOJUTCS
0 pe3yJibTaTaM BBHITIOJIHEHUS BCEX BHUJAOB Y4ueOHON pabOThI, MPEeayCMOTPEHHBIX
y4eOHBIM IUIAHOM I10 JAaHHOW MHMCIUILIMHE, NPH ATOM YUYUTHIBAIOTCS PE3YyJIbTATh
TEKYIIEro KOHTPOJISI YCIIEBAa€MOCTH B TedeHHe cemectpa. OlleHKa CTEeneHU
JOCTUKEHUS 00yYaIOIUMUCS MIAHUPYEMBIX PE3YJIbTaTOB 00YUYEHHUSI MO JUCHUILIMHE
MPOBOJIUTCS TIPEIOJABATENIEM, BEAYUIAM 3aHATUS 110 JAUCHUIUIMHE METOI0M
DKCIIEPTHOW OLEHKHU. [lo uToramM npomMeKyTOYHOM AaTTECTALMU M0 JUCHUILUIMHE
BBICTABJISICTCA  OLEHKA «OTIMYHO», «XOPOLIO», «YIOBJIECTBOPUTEIBHO» WU

«HCYIOBJICTBOPUTCIIEHO).

IxaJja oneHUBAHUA Onucanmne

BeinonHeHBl  Bce  o0si3aTesIbHbIE  YCJOBHSI NOATOTOBKH
CTYAEHTA K MPOMEKYTOYHOH aTTeCTALMM, [TPEAYCMOTPEHHBIE

MIPOTPaMMOit JACITATUINHBI. Crynent JEMOHCTPHUPYET
COOTBETCTBME 3HAHWH, YMEHHI, HaBBIKOB IIOKa3aTEIsIM,
OtanyHO NpUBEICHHBIM B TaOnmuIaX, OMNEpPUpPyeT NPUOOPETCHHBIMU

SHaHUAMHU, YMCHUAMU, HABBIKAMU, IIPUMCHACT UX B CUTyallUIX
MOBBHIIIEHHON CJI0XKHOCTH. HpI/I 9TOM MOTYT OBITH JAOIMYUICHBI
HC3HAYHUTCIIbHBIC OHII/I6KI/I, HCTOYHOCTH, 3aTPyAHCHHA IIpU
MEPEHOCEC 3HAHUH U yMCHI/Iﬁ Ha HOBLIC, HCCTAHAAPTHLIC 3aa4H.

BrimonHensl Bce oO0si3aTeibHBbIE YCJAOBUSI MOATOTOBKH
CTYIeHTA K NMPOMEKYTOUHOM aTTeCTAMHU, TPETyCMOTPEHHbIE
MIPOTPaMMOi JTIACITATUINHBI. Crynent JEMOHCTPHUPYET
COOTBETCTBME 3HAHWI, YMEHHI, HAaBBIKOB IIOKa3aTEIsIM,
NpUBEICHHBIM B TaOIMuIaX, OMNEpPUPYEeT NPUOOPETCHHBIMU
3HAHUAMH, YMEHUSIMH, HaBbIKaMH. B TO ke BpeMs Mpu OTBETE
JIOITYCKAET HECYIIECTBEHHBIE INMOTPEIIHOCTH, 33aJa4d PELIAET C
HEJI0YeTaMH, HE BIUSAIOIIMMH Ha OOIIHI X0 pelIeHU.

Xopomo

BrimosnHeHsl Bce  00si3aTeJibHbIE YCJOBHSI IOATOTOBKH
CTYJ€HTA K NMPOMEKYTOYHON aTTeCTALMHU, [IPETYCMOTPEHHBIE
MIPOTPaMMOit JUCITATUINHBI. CryneHnt JIEMOHCTPHUPYET
COOTBETCTBHME 3HAHWMN, YMEHMI, HABBIKOB I[1OKa3aTEIISIM,

yI[OBJ'ICTBOpI/ITCJ'IBHO




NOPUBEJCHHBIM B TaOJaUIaX, ONEpUpyeT MNpUOOPETEHHBIMU
3HaHUSMM, YMEHUSIMH, HaBbIkaMu. Ho moka3pIBaeT HeriyOoKue
3HaHUS, NpPU OTBETE HE JAOMyCKaeT TIpyObIX OMIMOOK WU
NPOTHBOPEYHA, OJHAKO B (OPMYJIHPOBAHUU OTBETA OTCYT-
CTBYET [OJDKHAs CBSI3b MEXKIY AaHAIU30M, apryMeHTauued u
BbIBOJIaMH, B PEIIEHUMU 33Ja4 MOTYT COJEp’KaTbCs TIpyOble
omnOku. [l monydeHus NPaBHWIIBHOTO OTBETa TPeOYIOTCS
YTOYHSIOIINE BOIIPOCHI.

He BbmonHeHbs! o00s13aTe/IbHBbIE YCJIOBHS  NOATOTOBKH
CTYJAEHTA K IPOMEKYTOYHOH aTTECTALMH, [IPEAYCMOTPEHHBIE
nporpammoit gucuuiuineel, WJIM  cryaeHT aemMoHCTpuUpyeT
HEIMOJIHOE  COOTBETCTBME  3HAHWM, YMEHHUH,  HaBBIKOB
INPUBEIECHHBIM B TaONMIAX, JOMYCKalOTCAd 3HAYUTEIbHBIC
OLIMOKH, MPOSBIAETCS OTCYTCTBHE 3HAHUM, YMEHHUH, HaBBIKOB
[0 psAy MNOKa3arejaed, CTYyACHT HUCHBITHIBACT 3HAYUTEIbHBIC
3aTPyAHEHUS IIPU ONIEPUPOBAHUU 3HAHUSAMU U YMECHUAMU.

HeynosnerBopurensHo
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256 c.— (Bwicmiee oOpazoBanue). — ISBN 978-5-534-04680-9. — Tekct
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u3J., uctp. u nomn. — Mocksa : U3gatensctBo FOpaiit, 2023. — 206 c. — (Bricuiee
obOpazoBanme). — ISBN 978-5-534-11516-1. — Tekct : DJICKTpOHHBIA //
O6pazoBarenbHas miargopma FOpaiir [caiir]. — URL: https://urait.ru/bcode/515513
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1. Huxutun, A.A. Maremarnueckuili aHanu3. YTiayOJeHHbIA Kypc :
y4eOHHK M TMpakTukyMm s By3oB/ A. A. Hukutun, B. B. ®omuyeB. — 2-¢ wusm.,
ucrip. U gomn. — Mocksa : M3gatensctBo IOpaiit, 2023. — 460 ¢c. — (Bricmiee
obpazoBanue). — ISBN 978-5-534-00464-9. — TekcTt : dJIeKTpOHHBIA //
Oo6pazoBarenpHas miargopma FOpaiir [caiir]. — URL: https://urait.ru/bcode/511175

2. KeirmanoB, A. M. Maremaruueckuil aHajau3 : y4uyeOHOE mocoOue is
OakanaBpoB/ A.M. KeitmanoB. — Mocksa : UznarensctBo HOpaiit, 2019. —
607 c. — (bakanaBp. Akagemuueckuii kypc). — ISBN 978-5-9916-2785-6. — Tekcr
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URL: https://urait.ru/bcode/425244

3. CanoBuuuas, . B. Marematudeckuii aHaiau3: OnpeeIeHHbIN HHTETpall

B 2 4. Yacrp 1: yuebnoe mnocobue ana By3oB/ W.B. CagoBHuuas,

E. B. XopommiioBa. — 2-¢ u31., nepepad. u mon. — Mocksa : M3narensctBo FOpaiir,
2023. — 242 ¢. — (Bricmiee o6paszoBanue). — ISBN 978-5-534-05714-0. — Tekcr :
anexkTpoHHbt  //  OOpa3zoBarenbHass  minatgopma  FOpaitt  [calit]. —

URL: https://urait.ru/bcode/515248

4, Xopowmnosa, E.B. Maremartnueckuii  aHainu3: HEONPEIACICHHBIN
uHTETpan : yueoHoe mocobue st By30B / E. B. XopommnoBa. — 2-e uzn., mepepad. u
non. — Mockpa : MsmarenbctBo  FOpaiit, 2023.— 187c.— (Beicmee
obOpaszoBanme). — ISBN 978-5-534-05715-7. — Tekcr : DJICKTpOHHBIA //
Oo6pazoBarenbHas miargopma FOpaiir [caiir]. — URL.: https://urait.ru/bcode/515249

5. CanoBHHuas, H. B. Marematuueckuit aHaums3. [Ipenen u
HETPEPHIBHOCTh (YHKIMH OJHOW IEpPEeMEHHOW : ydeOHoe mocobue sl By30B /
HN. B. CanoBunuas, T. H. ®omenko ; moa ob6mieit penakiueid B. A. UnbuHa. — 2-¢
u3a., nepepad. m gom. — MockBa : MsznarensctBo [Opaiit, 2023. — 115c¢. —
(Beicmiee o6pazoBanme). — ISBN 978-5-534-08473-3. — TexcT : 31eKTpOHHBIN //
O6pazoBarenbHas miardgopma FOpaiir [caiir]. — URL: https://urait.ru/bcode/515257



https://urait.ru/bcode/511175
https://urait.ru/bcode/425244
https://urait.ru/bcode/515248
https://urait.ru/bcode/515249
https://urait.ru/bcode/515257

8. MaTtepuaabHO-TeXHUYECKOE o0ecnevyeHne TUCIUIIUHBI

8.1 TpeGoBaHus K 000PYIOBAHMIO U IOMELEHUIO JIVISl 3AHATHH

JlabopaTtopHbie pPabOTBI W CaMOCTOSITENbHAS paboTa CTYJIEHTOB JIOJDKHBI
POBOJUTHCS B CIEUUATU3UPOBAHHON ayJUTOPUHU, OCHAIIEHHOW COBPEMEHHOMU
OPTTEXHUKOW M TIEPCOHATBLHBIMU KOMITBIOTEPAMH C TIPOTPAMMHBIM OOCCIICYCHUEM B
COOTBETCTBHHM C TEMAaTUKOW H3ydaemMoro wmarepuana. Ywcio paboyux MecT B
ayJIUTOPHUH JOJHKHO OBITh TOCTATOYHBIM JJI OOECIIeUeHUsI UHIMBUIYaTIbHOU paOOThI
cTyneHToB. Pabouee MecTo mpemogaBaTens JOKHO OBITh OCHAIIEHO COBPEMEHHBIM
KOMITBIOTEPOM C TOJKIIOYEHHBIM K HEMY MPOEKTOPOM HAa HACTCHHBIM JKpaH, WU

UHBIM aHAJIOTMYHBIM 10 (DYHKIIMOHAJIbBHOMY Ha3HAYEHUIO0 000PYI0BAaHUEM.

9. MeToauueckue PERKOMEHIAIIUNA NJIsA CaMOCTOSITEJILHOM paﬁoTLI

CTY/1€HTOB

N3ydyeHne NUCUUIUIMHBI OCYIIECTBIAETCS B CTPOTOM COOTBETCTBUU C LIEJIIEBOM
YCTAaHOBKOW B TECHOW B3aWMOCBS3U y4eOHbIM T1aHOM. OCHOBOM TEOPETHYECKOM
MOJITOTOBKH CTYJICHTOB SIBJISIFOTCS Ay IMTOPHBIC 3aHATHS, TPAKTHUECKHE PaOOTHI.

Ha 3aHATMSIX CTyA€HTOB, B TOM YHUCJIE NPEANONAraloNIUX MNPAKTHYECKYIO
JEATENBHOCTD, OCYIIECTBIIACTCA 3aKpEIUICHUE IIOJYyYEHHBIX, B TOM 4YHUCIEC U B
MpoIlecCCe CaMOCTOSITeNIbHOM padoThl, 3HaHUU. Ocoboe BHHMaHUE OOpaiaercs Ha
pa3sBUTHE YMEHUW W HABBIKOB YCTAHOBJCHUS CBSA3M TOJOXKEHUW TEOPUU C
npodeCCHOHANILHON JIEeATeIbHOCThIO Oy AYIIEro CIeIuaancTa.

CamocTtosiTenbHass paboTa OCYIIECTBISIETCS UWHIAUMBUAYyalbHO. KOHTpOJIb
CaMOCTOATEIILHOM pabOThI OpPTraHU3yeTCs B IBYX (popMax:

® CaMOKOHTPOJIb U CAMOOLIEHKA CTYACHTA;

® KOHTPOJIb CO CTOPOHBI MperoiaBaTeseil (TEKyIUi U TPOMEKYTOUHBIN).

Kpurepusimu OlLIEHKH pe3yJbTaTOB CaMOCTOSATENIbHOW paboThl CTyAeHTa
SIBJISTFOTCSL:

® YPOBEHb OCBOCHUS CTYJCHTOM y4eOHOTO MaTepHaa;

® YMEHUs CTYJEHTa MCIIOJb30BATh TEOPETUUYECKUE 3HAHUS IPU BBINOJIHEHUU

IMPAKTUYCCKHUX 3aaa4,



¢ c(HhOpMUPOBAHHOCTH KOMITCTCHIIHI;

e odopMieHHE MaTepralia B COOTBETCTBUH C TPEOOBAHHSIMU.

10. MeTtoanyeckue PERKOMEHIAIUA AJA IIPpEroaaBaTeIst

I. Tlpy mOArOTOBKE K 3aHSATUAM CJEAYET MPEIBAPUTEIILHO MNpopadoTaTh
Marepual 3aHATHs, IPEIyCMOTPEB €ro MoJady TOYHO B OTBEJACHHOE AJISI TOTO BpEMsI
3aHsATUA. CrenyeT TOATOTOBUTH HEOOXOJMMBIE MaTepHaibl — TEOPETUUECKHUE
cBeleHus, 3aaauu u ap. [Ipu mpoBenenun 3aHATHS CllelyeT KOHTPOJIUPOBATH MOAUY
MaTepualla U pelieHue 3aJaHui C y4eTOM y4eOHOTO BpPEMEHH, OTBEICHHOIO IS
3aHATHSL.

2. Ilpu mnpoBepke pabOT W OTYETOB CJEAyeT YUYUTHIBAaTh HE TOJIBKO
MPaBUWJIBHOCTh BBIMOJHEHUS 3aJaHU, HO M ONTUMAIBHOCTh BBIOPAHHBIX METOIOB

peumicHus, IPABUJIbHOCTH BBIIIOJIHCHHA BCCX €TO IIAaros.



Ilpunooscenue 1

CTpykTypa U cofep:KaHHUe IMCHUIIMHBI «MaTeMaTH4eCKNi aHAJIN3)
no HanpapJeHnI0 noAroToBku 09.03.01 «MupopMaTUKa U BLIMUCIUTEIbHAS TEXHUKA»
[Tpoduns noarorosku Bed-Texnosiorum (bakanasp)

n/n

Paznen

Cemectp

Henens

Cemecrtpa

Buawbi yueOHoii padoThl,
BKJIIOYAsl CAMOCTOSITEIbHYIO
padoTy CTYyI€HTOB,
U TPYJ0E€MKOCTb B 4acax

Buabl camocTosiTeIbHOM padoThI

CrynenroB

()]

OpMBbI

aTTeCTa

107074

IT/C | Jlad

CPC

KCP

K.P.

K.II.

PI'P | Pegepar

K/p

9

3

Paznen 1. UnTerpajibHoe ucumcjieHne
[TepBooOpaznas. Heonpenenennsiit
WHTETpaJl W ero cpoicTBa. Tabmuia
MHTErPAJIOB OT OCHOBHBIX 3JIEMEHTAPHBIX
¢byHkuuii. MeToa  HENMOCPEICTBEHHOTO
MHTETPUPOBAHUS.

Boimaua 3zamanmii PP Ne 1 1o
MHTErPaJIbHOMY HCUMCIECHHIQ

WHTerpupoBanie C TOMOIIbIO 3aMEHBI
MEPEeMEHHOHN, TMOABEJICHUEM TIOJI 3HAaK
nuddepenmmana.

Merox  MHTETPUPOBAHHUS TIO  YaCTSAM.
HuTerpupoBanue pallmoOHaIbHBIX Apo0eit

WuTerpupoBaHue  HEKOTOPBIX  BUJIOB
UpPpalMOHATIBHBIX U TPUTOHOMETPUUYECKHX
GyHKIMM.

33[[8.‘11/1, MMPUBOAATIINC K IIOHATHUIO
ONPENIeJICHHOr0  HMHTerpana. Y cCJioBus
uHTerpupyemoctu.  CpoiicTBa  ompene-
aeHHoro  uHrerpana.  CyuiecTBoBaHHe
NEepBOOOPa3HOM HENmpepbIBHOW (YHKIIHMH.
@®opmyna HeroTona-JleitOnuma. 3ameHa
NEepEeMEHHOIN 1 MHTErPUPOBAHUE IO YaCTAM
B OIIPEJICJICHHOM UHTErpae

HecoOcTBeHHBIE HMHTETpajibl MEPBOIO U
BTOPOTO pOJia, UX CBOMCTBA.




CamocrositenbHass padora Ne 1 Ha
ceMHHape

[TpunokeHus: ompeaeeHHOTr0 HHTerpaia B
TEOMETPUH ¥ MEXaHWKe (BBIYHCIICHHE
wiomaaed  MIOCKUX  (uryp,  JUIMHBI
KpUBOMH, 00bEMOB.

Bbruncnenne oOmnpenesieHHbIX HMHTErpajioB
oT (yHKUUH, 3aJaHHBIX B MOJSPHBIX
KOOPJIMHATAaX, B TapaMeTpuiecKoil popme

3anaun, OPUBOJAIIME K  TOHATUSAM
KpaTHBIX M KPUBOJIMHEHHBIX HMHTETPAJIOB.
JIBOHOM W TPOMHOW WHTErpayibl, HX

CBOMCTBA. Brruucnenue JIBOUHBIX
WHTETPajoB CBEACHUEM K TOBTOPHBIM.
I'eomerpuueckue u ¢busnueckue

MPUIIOKCHHA KpaTHBIX HHTCTPAJIOB,
MPUMCPBI BEIYUCIICHUS.

10

KpuBonuHeliHple HMHTErpajibl MEPBOro U
BTOPOTO poxa, WX CBOWCTBA W
BBIYUCIICHHS. YCIOBUE HE3aBUCHUMOCTH
KPHUBOJMHEHHOTO MHTErpajga OT MyTH
uHTerpupoBanus. Popmyiia ['puna

10

11

Paszpnen 2. YuciioBbie "
¢pyHknuoHagbHble  pAabl.  Yucnossle
panpl.  CXOOMMOCTH W CyMMa pAa.
HeoOxonumoe — ycioBuHE — CXOIMMOCTH.
HccnenoBanne CXOAUMOCTH  PSAOB  C
MOJIOKUTENbHBIMU ujieHamMu.  [lpusHaku
Hanam6epa wu Komm. HuaTerpanbHbIit
MPU3HAK CXOJUMOCTH 3HAKOMOJIOKHUTEb-
HBIX YUCJIOBBIX PSII0B

Boigaua 3amanus Ne 2 no psigam

11

12

3HaKkonepeMeHHbIN psaA. AOCOMIOTHAs U
YCJIOBHadA CXOAUMOCTH 3HAKOICPEMCHHBIX
PAIIOB. [Tpuznax JletitOuuIa IUIA
3HAKOYEPEIYIOUIUXCSI PSJIOB.

12




13

QyHKIMOHAIbHBIE pAAbL. Ob6nactpb
cxoauMocTu. DYHKIIMOHAJIbHBIE CBOMCTBA
cymmsl psana. CreneHnble psabl. Panmyc
cxonuMocTd. DyHKITMOHAIBHBIE CBONCTBA
CyMMBI CTCIICHHOI'O p}l;[a.

13

14

WHuTterpupoBanne u nuddepeHnupoBanme
creneHHbIX psanoB. Pan Teitopa. Yenosus
pa3nokuMocTu GyHKIUU B psia Teitnopa.

14

15

Paznoxenue ¢pynkuuii B psag Teitnopa.
[lpumMeHeHne  CTENEHHBIX  pS/IOB B
IpUOJIMKSHHBIX BBIYUCICHHUSX.

15

16

OpTOroOHAaIBHOCTE ~ TPUTOHOMETPHUECKHUX
¢bynkmuii. Pasnmoxenne B psag  Dypee
bynkumii ¢ nepuogom T =27 . ©opmyibl
KO3 PHUIIHEHTOB Dypse. Ycnosus
Hupuxme. Teopema o0 pas3IoKUMOCTH
nepuouueckux GpyHkImii B psit Pypee.

16

17

Pan ®yppe nns YETHBIX W HEUYETHBIX
¢byukuuid. Pasznoxenne B psag  Dypee
GYyHKIUI C TPOU3BOJBHBIM TEPUOJIOM.
OcobenHoctu pasoKeHust
HENEePUOANYECKUX (QYHKIMM, MOHITHE HX
NEPUOANYECKOT0 IPOAOKEHUS.

17

18

O0630pHast JEKIUs

18

S

O030pHOE MPAKTHUECKOE 3aHSTHE

18

(Dopma ammecmauuu

19-
21

Bcero yacoB o gucHunInge

18

36

90

PI'P

cam.
pao.




ITpunoxxenue 2

MUWHUCTEPCTBO HAVKH U BEICIIIETO OBPA3OBAHMS POCCUICKOIA
®EJIEPALTNN
®EJIEPAJILHOE TOCY IAPCTBEHHOE BIOJKETHOE OBPA3OBATEJILHOE
VYPEXX/IEHUE BBICILIET'O OBPA30BAHUS

«MOCKOBCKHWH NOJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHMM ITOJIMTEX)

Hamnpasnenue noaroroku 09.03.01 MHabopmaTiKa U BEIYHCIUTEIbHAS TEXHUKA
npouIk MOAroTOBKU «Beb-TexHOMornm»
®dopma 0OyIeHHS: OUHAsT

®OH/I
OIIEHOYHBIX CPEJCTB

MO JUCLUTLJINHE

MareMaTH4YeCKUd AaHAJIN3

Cocras:
1. Tloka3artejn ypoBHsi CGOPMUPOBAHHOCTH KOMIIETEHIIUIA.
2. IlepeueHb OLIEHOYHBIX CPEICTB.
3. Odopmienne u onucaHue OIEHOYHBIX CPEICTB.

Mocksa, 2022



1. IOKA3ATEJIb YPOBHSI COOPMHUPOBAHHOCTHU KOMIIETEHIIUI

«MaTteMaTHYeCKHUM aHAJIN3)

®PI'OC BO 09.03.01 «MHpopmaTHKa H BHIYMCIUTETbHAA TEXHUKA»
po¢ b MOATOTOBKHU «Beb-TexHo0rum»

B nporecce ocBoeHMST JaHHOM TUCHUTIIMHBI CTYAEHT (OPMHUPYET U IEMOHCTPUPYET CIACAYIOIIHE

o0menpodeccnoHAIbHbIE KOMIIETEHIMH:

Komvmnerennun Texnogorus Crenenu ypoBHeil
Ilepeyenn ®opma OLIEHOYHOI 0
(popmupoBanus . OCBOCHMSA
HNnupexc HNunexc KOMIIOHEHTOB . cpeacrsa .
KOMIIeTeHIINii KOMIIeTeHIHI
OIIK-1 Cnocoben npumensars | OIIK-1.1. 3naTs: JlaboparopHsble YO BA30BBIN
ecTecTBeHHOHay4yHble | OCHOBBI BbICIIEH padoTHI, IT YPOBEHb:
1 OOIICHH)KEHEPHBIE MaTEMaTHKHU, caMOCTOsATENbHAs DK3aMeH CIIOCOOHOCTE
3HAHUS, METOJIBI OIIK-1.2. YMmeTb: pabora BBINOJIHATH

MaTeMaTnudeCKoro
aHan3a u
MOJICTTUPOBAHUS,
TEOPETUICCKOTO U
AKCIIEPUMEHTATIHLHOTO
UCCIICIOBAHHS B
npodecCuoHaIbHON
JeSITeTTbHOCTH

peuaTh CTaHJapTHHIE
npodecCuoHaIbHbBIC
3a1a4u C
MPUMEHEHUEM
€CTECTBEHHOHAYYHBIX
1 OOIIENHKEHEPHBIX
3HAHWUM, METOI0B
MaTeMaTHYEeCKOTO
aHajau3a u
MOJEIIUPOBAHUA.

IMOJIy4YCHHOC 3aJaHuC,
IMPUMCHAA
MOJTY4YCHHBIC 3HAHUC U
YMCHMUA Ha IIPAKTUKCE,
BJIaJCTH
COOTBCTCTBYIOIIIUMHU
HHIAWKAaTOpaMu
KOMIICTCHIIUU ITPH
BBITIOJTHCHHH 3aJaHUs.

ITPOJIBUHYTHIN
YPOBEHb:
CIIOCOOHOCTE
BBIIIOJIHATH
IMMOJTYYCHHOC 3aJaHNC
H pCIIaTh




CaMOCTOSTEIIHHO
chopMupOBaHHBIC
3a/1a4u, IPUMCHSIS
MOJIyYCHHBIC 3HAHUE
U YMCHUS Ha
MpaKkTHUKE. Y BEPEHHO
BJIAJICTh
COOTBETCTBYIOIIMMHU
WHANKATOPaMHU
KOMITCTCHIINH TTPH
BBITIOJTHEHHH
3aJaHus,
KOMOWMHUPOBATH UX
MEXIy COOOM U ¢
WHINKATOpaMHU
JIPYTUX
KOMIIETCHIIUN I
JOCTHOKEHHUS
MPOEKTHBIX
pE3yIbTaTOB.

**. CokparieHust HopM OIIEHOYHBIX CPEICTB CM. B TipuitokeHuu 2 k PIL.




2. IlepeyeHb OLIEHOYHBIX CPEICTB

HaumenoBanue [IpencraBnenue
Ne Kpatkas xapakreprucTrka OLEHOYHOTO
OLICHOYHOI'O OLICHOYHOI'O CPEJICTBA
/1 cpeacTBa
CpeaCTBA B ®OC
1 KoHtpoibHas CpenctBo NpoBepkH yMeHU# npumeHsaTh | Kommiuekr
(camocTosATeNbHAS) | MOMYYCHHbIC 3HAHUS JJIS PEIICHUs 3aa4 | KOHTPOJIbHBIX
pabota ONpEEIIEHHOr0 TUIAa 10 TEME WINH | 3aJaHuil 10
(KP) paszaeny BapHaHTaM
2 | PacuerHo- CpenctBo mpoBEepKM yMEHHM NpUMEHATh | KoMmiekt 3amgaHuit
rpaduueckas IIOJIyYyeHHblE ~ 3HaHUS 1O  3apaHee | A BBITIOJIHEHUS
pabota ONpPENIEICHHON METOJMKE JJIsl PELICHHs] | pacyeTHO-
(PI'P) 3aJa4 WM 33JlaHuid [0 MOIYyNIo Wiu | Tpadudeckoi paboTsl

NUCLIUILIHHE B IIEJIOM.

VYcTHBI onpoc

CpencTBo KOHTPOJIS, OPraHU30BaHHOE KaK
crenanbHas Oecema  IMearoruveckoro
paboTHUKAa C OOYYarOIIMMCS Ha TEMBI,
CBSI3aHHBIC C M3yYaeMOW JAMCIMIUTMHON, U

Bompocsl o

3 | cobecenoBanue, TeMam/pazaenam
paccyMTaHHOE Ha BBIICHEHHE OObemMa
(YO) N JTCIIUTLUTHHBI
3HaHUN o0ydaromierocs o
OTIpeNIeJICHHOMY pa3fielly, TeMe, podieme
U T.IL.
Cucrema cTaHIapTH3UPOBAHHBIX 3aaHUM,
MIO3BOJISIOIIAS
Tect Hl @DOHJT TECTOBBIX
4 aBTOMATH3UPOB N
(T) 3a7aHui
aTb  TPOLEAYpYy HW3MEpPEHHsS YypOBHS
3HaHUH U yMeHu# o0yJaromerocs.
5 | Dx3ameHannonHble | CpencTBO TMPOBEPKH 3HAHWH, yMEHHH, | DK3aMeHAI[IOHHbIC
OMJIeTHI HAaBBIKOB. MOXET BKIIOYATh KOMIUICKC | OHIICTHI.
(3b) TEOPETHYECKUX BOIIPOCOB, 3amay, | lllkana oneHuBaHus
MPAKTUYECKUX 3aJaHUI. npoueaypa
PUMCHEHHSL.
[IpomexyTounas Ok3ameH (9) 1) yctro (Y)

attecranus (ITA)

2) nucemenHo (I1)




3. OdopmiieHne 1 onucaHue OLEHOYHBIX CPEICTB
1. Dk3amMeHalMOHHBIE OMJIETHI

1.1. Ha3HaueHue: HCHOB3YOTCS IS IPOBEICHUS IPOMEXKYTOYHOMN
arrectanuu (ITA) mo nucnumiuHe "MaTeMaTuiecKui aHaaus".
1.2. PernameHnT sk3ameHa: - Bpems Ha OATOTOBKY T€3UCOB OTBETOB - 110 45

MUH.
- Crioco0 KOHTPOJIS: YCTHBIE OTBETHI.

1.3. [lIxana oreHUBaHUS:

"OTan4HO'"- ecnu CTYAEHT TJIyOOKO M MPOYHO OCBOWJI BECh Marepuall
nporpaMMbl OOYy4E€HUSs, UCUEPIIBIBAIONIE, MOCIEA0BATEILHO, IPAMOTHO U JIOTHYECKU
CTPOMHO €ro wu3jaraeT, He 3aTPyJHSETCS C OTBETOM NpPU H3MEHECHHUM 3aJIaHWs,
CBOOOJIHO CIIpaBIA€TCS C 3ajJjayaMyd U NPAKTUUYECKUMH 3aJaHUSMH, MPABUIBHO
000CHOBBIBACT MPUHSTHIC PEIICHUS.

"Xopomo'"- eciii CTyIEHT TBEPAO 3HAET MPOTPAMMHBIN MaTepuas, TPaMOTHO
U 10 CYILIECTBY €ro M3jaraer, He JOMYCKAaeT CYIIECTBEHHBbIX HETOUHOCTEH B OTBETE
Ha BOIPOC, BlageeT HEOOXOIWMBIMM YMEHHMSIMU W HaBBIKAMU TIPU BBIMOJHEHUHU
MPAKTUYECKUX 3aJJaHUH.

"YaoBaeTBOPUTENbHO'" - €CIIM CTYJIEHT OCBOWJI TOJIbKO OCHOBHOM Marepuai
IpOrpaMMbl, HO HE 3HAET OTACNIbHBIX TE€M, JIOMYCKAeT HETOYHOCTH, HEJOCTATOYHO
npaBwiIbHBIE  (OPMYJIUPOBKH, HApPYIIAeT  MOCJIEIOBATEIBLHOCTh  HM3JIOKEHUS
OpOrpaMMHOTO  MaTepuajga W  HUCHbITBIBAET 3aTPYJHEHUS B  BBINOJHEHUU
MPAKTUYECKUX 3aJJaHUU.

"HeyaoBJIeTBOPUTEJIBHO'" - €CIM CTYJACHT HE 3HACT 3HAUYUTEIBHOW 4YacTH
OpOrpaMMHOTO  MaTepuana, JONMyCKAaeT CephbE3HbIE OMIMOKH, C  OOJbIIUMHU
3aTPYTHCHUSIMU BBITIOTHSET MPAKTUYECKUE 3aJaHUS.

Kaxxnoe 3aganue sx3aMeHaIlMOHHOT0 OUJIeTa OLlEHUBAeTCs OTAeIbHO. O0Iei
OLICHKOM SIBJISIETCSI Cpe/IHEE 3HAUCHHUE, OKPYTIEHHOE JI0 1IEJIOT0 3HAYCHUS.

KoMriekTsl 3Kx3aMeHaMOHHBIX OMJIETOB BKIIFOYAET M0 KaXKIOMY pasieny 25-
30 6uneToB (XpaHATCA B LIEHTPE MATEMATUYECKOTO 00pa30BaHMUs).

TunoBble BapuaHThI OMJIE€TOB MPUJIATAKOTCS.

MMHHUCTEPCTBO HAYKH 1 BBICIIIETO OBPA3OBAHUS POCCUMCKON ®EJEPALINN
OEJIEPAJIBHOE 'OCY JAPCTBEHHOE ABTOHMHOE OBPA3OBATEJIBHOE YUPEX/IEHUE

. BBICHIEI'O OEPABOBAHI/\I'H
«MOCKOBCKNH HOJIPITEXHI:I‘—IECKHH YHUBEPCUTET»
(MOCKOBCKMHMU ITOJIMTEX)
®DaxynbpTeT 0a30BBIX KOMIICTECHITHH, Kadenpa «MaremaTtuka»

Jucuuminaa «MaTeMaTH4ecKuil aHaJIu3»
Kypc 1, cemectp 2

3K3AMEHAIIMOHHBINA BUJIET

1. IlepBooOpa3zHas, HeonpeneaeHHbI HHTErpaa. Tabnuia OCHOBHBIX HHTETPAJIOB.



2. OcHOBHBIE TIOHATHS TEOPUU OOBIKHOBEHHBIX AW((EepeHINANbHBIX YypaBHEHHHA I€PBOTO
HOPSIIIKA.
dx

45— x ++/5-x
4. VKaxuTe, KAKOM U3 HECOOCTBEHHBIX MHTETPAJIOB SABJISAETCS CXOASIIAMCS

T\/;dx, Tx‘3dx, T\/Fdx.
1 1 1

(-)'n
5. YcTaHOBUTE CXOIUMOCTh psJia: Z—
~n“+n-3

3. BpumcIuTh HEONpeAeIeHHBIN HHTETPA I

KoMIuieKkT TecTOBBIX 3aJaHNH U KOHTPOJIbHBbIX padot (T, PI'P)

[0 TUCLHHUIUINHE MarteMaTHYeCKUN aHaIu3
(HanMeHOBaHHE AUCIIUILTHHBI)

IIo uHTErpaam
Bbrunciaute HeonpeaeJeHHbIe HHTErpaJibl

dx x dx
1. [——— 2. [x-27"dx 3. [e*cosxdx 4.[——— 5.[xcos3xdx
I2(x+\/§ / / jx —6x+18 /
dx Xx—1 X+1 dx sin® x
6. [———— 7. [——d 8. [——dx 9. 10 dx
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Boruncianrtsb ONMpPEeACJTCHHbIC HHTEIPAJIbI

1 ”j63sin2xcosxdx 2 }L 3 }(x—l)exdx 4, jL 5 ?L 6
. 0a143x o 7+Inx 1144/3x-2 .
2 1+x? -4 1x2 x3 2
[ X ax 7. jLZ 8. jXZLZde 9. j 10. [vV4-x*dx
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HecoO0cTBeHHBIE MHTETPAJIbI
1. YkaxuTe, Kakoi U3 HECOOCTBEHHBIX HHTETPAJIOB SIBJISIETCS] CXOIALITUMCS

Tx/;dx, Tx‘3dx, T\/Fdx :
1 1 1

o dx
2. BeluMCIuTh MHTETpall, YyCTAaHOBUTH €0 CXOJUMOCTb MJIM PACXOAUMOCTh j 1
+x?

3. BluuciuTh HHTErpall, yCTAHOBUTD €r0 CXOIUMOCTD HITH PACXOAUMOCTh j In xdx
1

a dx
4. BBI‘II/ICJ'II/ITB HCCO6CTB6HHBII/I HHTCIrpal J.— , YCTAHOBUTDH €TI0 CXOOAUMOCTDb HUJIN
0

paCXO,I[I/IMOCTB.
dx
5 BBI‘II/ICJ'II/ITB HeCO6CTBeHHLII/I I/IHTeraJ'I 5, YCTaHOBI/ITB €ro CXO0ANMOCThb NN
-1
paCXO,Z[I/IMOCTL.
dx
1 BI)I‘II/ICJ'II/ITI) HCCO6CTBGHHI)II/I HUHT erpaﬂ T 5 yCTaHOBI/ITI) €ro CXoAuMoOCTh Ujin

0
pPacxoUMOCTb.
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KommuexkT Bonpocos (YO)
NHTEI'PAJIBHOE NCYUCJIEHUE

[lepBoobOpasnas, HeonpeaeneHHbIH nHTerpai. Tabauia OCHOBHBIX HHTErPajioB.

3ameHa NepeMEeHHON U UHTETPUPOBAHKE 110 YaCTSIM B HEONPEIEIEHHOM UHTETpase.
WuTerpupoBanue ¢ MoMoIIbIO MOABEICHUs 01 3HaK nuddepeHimana.

WuTerpupoBanne panioOHAIBHBIX APOOCH.

WNHTterpupoBaHue 1o 4acTsM U 3aMEHA IEPEMEHHOM B ONPE/ICICHHOM UHTErpase.
WNuTerpupoBanue TpPUrOHOMETPUIESCKUX (DYHKIIUNA, OCHOBHBIC TTPHEMEI.

WuTerpupoBanne uppaoHaIbHbIX (YHKIIHMA.

VYHuBepcanbHas TPUTOHOMETPUYECKas TOACTaHOBKA.

OmpenenieHHBIN UHTETPaAl U ero cBolicTBa. Popmyna Herorona — JleliOHuna.

[TpunoskeHus ompeIeIEeHHOTO HHTErpaja K PeIICHHIO T€OMETPUICCKIX U (PU3NISCKUX 3a/1a4.
Brruucnenue mioniazeil ¢ moMomb0 ONpeIeICHHOTO UHTErpasa.

Brruncnenue miomaay u JUIMHBI KPUBOH, 3JaHHON YpaBHEHUSIMU B TIapaMeTPHUIECKON Gopme.
Brruucnenue mionaan KpUBOJIMHEMHOTO CEKTOPA B MOISPHBIX KOOPAUHATAX.

Briuucnenue miomanei B MpSMOYTOJIbHBIX U MOJSPHBIX KOOPAMHATAX C IMOMOIIBIO OIpe-
JIEJICHHOTO UHTErpaJa.

Brruucnenue AMHBI IyTH C IOMOIIBIO ONPEIEICHHOTO HHTErpaa.

Brluucnenue ayMHbI 1yryu KpUBOH, 3aJaHHON MapaMeTPUUYECKH.

Brruucnenue o6bema Tena BpaleHus ¢ IOMOIIBIO ONPEeIEHHOT0 HHTETpaa.

Brruucnenue mioniaan noBepXHOCTH TeJla BpalICHUSI.

Hecob6cTBeHHbIe MHTETpasIbl IEPBOro U BTOpOro Tumna. [{oHATHS CXOAMMOCTH U PACXOJUMOCTH
HECOOCTBEHHOTO MHTETpaJa.

HecoGcTBeHHBIE HHTETPATBI OT PA3PBIBHBIX (QYHKITUH.

PSIJIBbI

1. YucnoBkle MOJ0KATEILHBIE pAAbL. IlonsTne CYMMBI OECKOHEYHOT O paaa. CXOI[HH_[I/ICCH n

RBRooo~NoO kWb
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pacxoasiuecs psibl.

Heo6xoanMelii pu3HaK CXOAUMOCTH, TEOPEMBI CPAaBHEHMUS.

[Mpuznaku lanam6epa u Koy, HHTETrpambHBIA MTPU3HAK.

3HaKonepeMeHHbIe Psi/ibl, AOCOJIIOTHAS U YCIOBHAS CXOIUMOCTb.

Teopema JleiiOHUIA 0 CXOUMOCTH 3HAKOUEPETYFOIIUXCS PSIOB.
@DyHKIMOHAIBHBIE PsAIbI, PABHOMEPHAsI CXOAUMOCTb, TpU3HaK Beliepmrpacca.
CreneHnsie psiibl, TeopeMa AOerst, HHTepBall U panyc CXOAUMOCTH CTEIIEHHOTO psifa.
Psin Tetinopa. YcnoBus pa3noxuMocTH GyHKIUU B psaa Teitnopa.

Paznoxenue B psig Teitnopa HEKOTOPBIX QYHKIHHA (TaOIUYHBIE PA3I0KEHU).
ITpumenenue psna Teinopa K IpUOIMKEHHBIM BBIYMCICHHUSM.

JaiiTe onpezieieHe OCHOBHON TPUTOHOMETPUYECKOM CUCTEMBI (PYHKITHIA.
3anumute pag Oypoe st QyHKIHH.

Ycenosus Qupuxie.

Chopmynupyiite TeopeMy 0 pa3ioKUMOCTH QYHKIMH B psig Dypebe.
3anummre psag Oypee U YeTHBIX U HeUeTHBIX (PyHKIM ¢ nepuogom T =27 .



KoMmiekT 3ajanui 111 BLINOJHEHUA
pacueTHo-rpaduueckux pador (PI'P)

10 TUCLMILINHE MaTteMaTHYeCKUN aHaJIu3
(HaI/IMeHOBaHI/Ie I[I/ICLII/II'UII/IHBI)

IIo unTerpanam
Heonpenenennslii HHTErpasi
HajiTu unTerpassl.
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X 3. dx
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6. I (1-3x)cos5xdx 7. jarcth\/—dx 8. je‘XCOSSde 9. jx In x+3)dx 10. dex 11.

[(2=x)InYxdx
12. [(x*+3x-1)3"dx 13. jsxsinzgdx 14, I(8x—3)cos§dx 15. [(~/7 - 5x)sin xelx

x* —4x® +13x
dx 19. d
-[ (x—1)(x-2) X

arctg2x+x 18, .[ 9(sinx +cosx)

16. [(x=1)’In* (x=1)dx 17. e

(cosx—sin x)

3 _ g2 _ X° +2x% +2x+1 : :
-[Z)E 6x” +7x—4 X AT 4x 22, j3|n42xcos32xdx 23. ISII’]ZXCOSZ?)XdX 24.
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e e s

OnpeneneHHbIH HHTErPaJ
1. Haiitu momaas GpUrypsl, orpaHuueHHON rpadukaMu QyHKITHIA.
2. Haiiti mmomans GUrypel, orpaHUIeHHON JIMHUSMU, 33JaHHBIMU YPaBHEHUSMU B TIOJISIPHBIX
KOOpJIUHATaX.
3. Haiitu o0bem Tena, o6pazoBaHHOTO BparieHueM Guryp. J[1s HeueTHBIX BApUAHTOB —
OTHOCHUTENBHO OcH 0X, JUIsl YETHBIX BApUAHTOB — OTHOCHUTEIHHO ocH 0Y.
4. BBIYUCIIUTH JJIUHBI TyT KPUBBIX:
a) 3a/IaHHBIX YPaBHEHUSIMU B MPSAMOYTOJIbHOM cUCcTeMe KOOPAUHAT;
0) 3aJaHHBIX YPABHEHHSIMH B IMOJISIPHBIX KOOPAWHATAX — JJIsI YCTHBIX BAPUAHTOB,
YpaBHEHUSMHU B MapaMeTpuieckoil (hopme — /111 HeUETHBIX BAPUAHTOB.
5. BeruucnauTh mioiaau NoBEpXHOCTH, 00pa30BaHHOM IIPH BpallleHUHU BOKPYT ocu X KpUBOI.
6. BoruncnuTh HeCOOCTBEHHBIE MHTETPAIBI UM YCTAHOBUTH UX PACXOAUMOCTb.
7. Pemmmth 3a1aqy ¢ GU3HUYECKUM COJIEPIKAHUEM.
VYcnoBus 3amau

1) y=x*12, y=1/1+x%) 2) r=sin‘p 3) x =2y, y=|X
4a) y=¢e", 0<x<In5 46) r=3(1-singp) -7l2<p<-xl/6
0 dX 1
[———F——, [xIn®xdx
12x-Dx? -1
7) OnmHOpoIHBIN cTepikeHb AnuHOM 21 nmeeT maccy M, MaTepuanbHasi TOYKa Macchl M

pacroJjokeHa Ha CepeIMHHOM MEPIEHANKYJIISIPE K CTEPKHIO Ha paccTosiHUM B ot ero cepeaunsl. C
KaKOM CUJION CTepKEHb MPUTATUBAET TOUKY?

5 y=1/x, 3<x<4

Pann1



I/ICCJ'ICILOBaTB Ha CXOJIMMOCTH PSI/IbI

1 Zsm n1 5 il sinn 352 2—3 | 4 in+5, 5 im(gj

n? it n?+l1 =N +10 1 5" 1
o Q" =(2n+1)" » 4n? -3 » In®3n » 10

6. —, 7. 8 >———, 9. , 10. )

Z—:l n" nz-1(5n+4j r1Z::14n2 +3 nZ::l n El(n +1)In*(n+1)
BBISICHUTB, CXOIUTCS JT aOCOJTFOTHO, YCIOBHO MIJTH PACXOIUTCS PSIIT
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3. Hatitu HUHTCPBAJI CXOAUMOCTH pAa U UCCIICAOBATE €TI0 IMOBCACHUEC HAa KOHI[aX MHTCPBAJIa

n

X

CXOOUMOCTH Z— —
nan+1\ 2

o 1
4. Paznoxwuts B psin Teiopa o crenensm X gpynkuuto  f (X) =  Exi6 UCTIONB3YS
X" =X+

rOTOBOE Pa3JIOKCHHUE.
5. Paznoxuts B psaja Teinopa mo creneusm (X —7z/2) dynkmuo T (X) =cosx,

HCIIOJIB3Ys TOTOBOC PA3JIOKCHUC.

6. PasnoxuTh QyHKIIHIO
0 mpu -3<Xx<0
y=12x/3 mpu 0<x<3/2
0 npu3/2<x<3
B psan Dypre:
- MIOCTPOUTH IpaUK 3aJaHHON PYHKIIMN HA OTpe3Ke €€ ONpe/IeIICHNUS;
- BBIYHCITUTH KO3 PuIeHTs! e€ psaa Oypee;
- 3amucath psia Oypwe A 3a7aHHON QYHKIUY;
- MIOCTPOUTH I'pauk MoTydeHHOTo psifa Pypre Ha OTpe3Ke ONpeaeTeHHs 3aJaHHON (QYHKITHH.

Kpurepun onenkn:

- OIEHKAa «3auTeHO» BBICTABISETCA CTYAEHTY, €CIM OH pEryjlsipHO B TEYEHHE CeMecTpa
MIPEICTABISUl PELIEHUS 3a/1ad, BBIMOJIHWI MOJTHOCTBIO BCE 3a/laHusl M UX 3allUTHJI, OTBETHB Ha
BOIIPOCHI MTPETI01aBaTeNs;

- OLIEHKAa «HE 3aYTeHO» BBICTABISAETCS CTYJEHTY, €CIM OH HEPETyJIpHO B TEUYEHHE CEMECTpa
MPEJCTABISUT PELICHHsl 3a/1a4, BBIMOJHWI 33JlaHKsl HEe MOJHOCTbIO MM BOOOILIE HE HpeACTaBiIsll
paboTel Ha TIPOBEPKY, JIOMYCKAET CYIIECTBEHHbIE HETOYHOCTH B OTBETax HA BOIPOCHI
Iperno/iaBaTels.



