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1. Henu, 3a7a4u ¥ JIAHUpPYyeMble
pe3yJabTaThbl 00y4eHHs M0
TUCIHUNIUHE

K OCHOBHBIM yenam OCBOGHHS IUCIUIUIMHBI «MaTreMaTndyeckuil aHaim3» Clexyer
OTHECTH:

- BOCITUTAHHUE y CTYACHTOB OOIIEH MaTeMaTn4ecKoi KyJIbTypHI;

- NpUOOpeTeHHEe CTYJCHTaMH IIMPOKOTO Kpyra MaTeMaTWYeCKHX 3HAHUM, YMEHHUH u
HaBBIKOB;

- pa3BUTHE CIOCOOHOCTH CTYJEHTOB K HMHIYKTHBHOMY M JEIyKTUBHOMY MBIIUICHUIO
Hapsiy ¢ pa3BUTHEM MaTeMaTHYECKOM MHTYHIINHY;

- YMEHHE CTyJCHTaMHU pa3BUBaTh HABBIKM CaMOCTOSTEIBHOTO HW3yuYeHHUs y4eOHOH u
Hay4HOU JINTEPATYPHI, CoJepIKAIIeH MaTeMaTHUECKHE CBEICHUS M PE3YJIbTATHI;

- TMOJTrOTOBKY CTYJEHTOB K JEATEJIbHOCTH B COOTBETCTBHU C KBAJTU(PHUKAIIMOHHON
XapaKTepUCTHKON OakalaBpa IO HANpaBJICHUIO, B TOM 4HcCie (OPMHUPOBAHHME YMEHHH
UCIIO0JIb30BaTh OCBOCHHBIE MATEMAaTHUECKUE METO/IbI B IPOPECCUOHATIBHOM 1S TEEHOCTH.

- TOJTOTOBKY BBICOKOKBATH(UIIMPOBAHHBIX KaJApPOB, BOCTPEOOBAHHBIX B YCIOBHUSIX
U(ppPoBOH TypOYJIEHTHOCTH U BBICOKUX TEXHOJIOTMYECKUX PHUCKOB COBPEMEHHOW IU(PpOBOH
KOHOMUKH.

K OCHOBHBIM 3a0auam OCBOEHHS AUCHUIUIUHBI «MaTeMaTH4ecKHid aHanu3» Cleayer
OTHECTH:

- OCBOCHHE CTYACHTAaMH OCHOBHBIX TMOHATHH, METOJO0B, (OPMHUPYIOIIMX OOIIyIO
MaTeMaTU4eCcKyIo MOATrOTOBKY, HEOOXOIUMYIO JUIS YCHEITHOTO PELICHUS MPUKIIAIHBIX 33/1a4;

- (hopmupoBaHme y CTy/IeHTa TpeOyemMoro Habopa KOMIETSHIIHH, COOTBETCTBYIOIIUX €ro
HAIpaBJICHUIO MIOATOTOBKU M 00ECIICUNBAIOIINX €T0 KOHKYPEHTOCTIOCOOHOCTh Ha PBIHKE TPYIa.

OOyuenne mno nucuuiuinHe «MaTeMaTHUeCKHil aHalMu3» HampaBlieHO Ha (OpMUPOBaHUE
y 00yJaronmxcs ciaeayonmx koMmmnereHui B cootBeTcTBur ¢ ®I'OC 23.03.03 «Dkcmnyaranus
TPAHCIIOPTHO — TEXHOJOTHYECKUX MAlIMH U KOMILIEKCOBY» (ypOoBeHb OakanaBpuara). Y TBEpKIEH
npuka3zoM MunoOpnayku Poccun ot 7 aBrycra 2020 r. Ne 916:

Koa m HauMeHoOBaHHe NuaukaTopsl 10CTHKEHUS
KOMIIeTEeHIINIii KOMIIETEHIIUH
HNOIIK-1.1 Ucnonp3yer METOIEI
MaTEeMaTHIECKOTO aHanu3a H

MOJICIIUPOBAHUS JIJISl PEIICHUsST TTPUKIIATHBIX
3a/1a4 B MpodeccuoHaNbHOM cdepe

HNOIIK-1.2 YmeeT ucnonb30BaTh OCHOBHBIE
OIIK-1. Crioco6en NpuMeHsTh | 33KOHBI CCTCCTBCHHOHAYYHBIX IMCLIILIMH B
€CTECTBEHHOHAYUHbIE M OOLIEHHKeHepHble | TPO(ecCHOHambHOM ACATCIILHOCTH,

3HAHHUSA, METObl MATEMAaTHYECKOr0 aHanu3a u | IPUMCHATE  METOJBI  MAaTEMaTHICCKOIO
MONENMpOBAHMA B TpodeccHOHATbHOM | AHANN3A M MOJICIMPOBAHNS TEOPCTHYCCKUX 1

NEeATENbHOCTH 9KCIIEPUMEHTAIbHBIX HCCIEA0BaHNN
NOIIK-1.3. Hcnonwsyer B
poeCCUOHATIBHON JEATENIbHOCTU 3HAHUS O
MaTepuaax, MIPUMEHSIEMBIX IS

M3TOTOBJICHUS IeTaslell U COOPOUHBIX €MHHUIL
aBTOMOOWIIEH, aHAIU3UPYET TEOPETUUECKUE U
9KCIIEPUMEHTAJIbHbIE HAYUHbIE UCCIIEIOBaHU
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o TIOMCKY MW TPOBEPKE HOBBIX uaem
COBCPHICHCTBOBAHUS Ha3EMHBIX
TPAHCIIOPTHO-TCXHOJOTHUYCCKUX MaAlIWH, HUX
TCXHOJOIN4YCCKOI'o O60py,Z[OBaHI/I$[.

2. MecTo IMCUMILVIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM NMPOrpaMMbl

JuctuninuHa OTHOCHUTCS K oOs3aTenbHOM dactu Oinoka bl: Moayne «MartemaTtuyeckue u
€CTECTBEHHO-HAYYHbIE JUCIUTUITMHBDY.
Huctunnuna 6a3upyercs Ha cleayronieH, MpoiaeHHON TUCIUILTAHE:

- TUHEeHas anredpa.
Huctunnuna « MaTeMaTnyecKuii aHaIu3» JJOTUYECKU CBSA3aHA C TOCIEAYOIIMMU TUCIUTITHHAMU:
B o6sazamenvroti yacmu:

- MaTeMaTHYECKNIl aHaIn3;

- pusuka;

- CONPOTHUBJICHHE MAaTE€pPHUaJIOB;

- TEOPETUYECKAsl MEXaHUKa;

- TEOpUS BEPOSITHOCTEM U MaTeMaTHUECKasi CTATUCTHUKA,

- TEpMOJMHAMUKA U TEIJIoNepe1aya;

- TEOpHUSI MEXaHU3MOB U MAIIINH;

- 5KOHOMHMKA U YNIPABIICHUE IPEANPUATHEM;

- TUJPaBIINKA U THAPOITHEBMOIIPUBO/I;

- U pPOBBIE TEXHOJIOTUH U HCKYCCTBEHHBIN MHTEIIEKT B HA36MHBIX TPAHCIIOPTHO-TEXHO-

JIOTUYECKUX KOMILIEKCaX.

B uacmu s1eKmusHbIX OUCYUNIUH.!

- OCHOBBI aBTOMaTH3upoBaHHOrO npoektupoBanust B CAIIP KOMITAC.

3. CTpyKkTypa U copepKaHue IUCHUIINHBI

OO61mas TpyJ0€MKOCTh AUCHHUIUIMHBI COCTABISET 4 3a4eTHBIE eUHUIBI - 144 yaca.

a. 3.1. Buabl yueOHoI padoThl M TPYA0EMKOCTD

. KonnuectBo
n/n Buj yueOHoit padoThl Cemectp 2
4acoB

AyIuTOpHBbIE 3aHATHS 20 20
B ToMm uucne:
Jlexumn 8 8

1.

CemuHapCcKue/paKTHIECKUE 3aHITHS 12 12

2.
JlaGopaTopHbie 3aHITHS - -
CamocrosiTeibHas padoTa 124 124
IIpomeskyTouHas aTTecTanMsd




3K3aMEH C) C)

Hroro 144 144

3.2. TemaTn4yeckuil IJIaH U3yYeHUS JUCUUILIMHBI

Pasmemién B mpunoxxenuu 1 k paboueii mporpamme.

3.3. Coaepxxanue pa3aejaoB JUCHUIINHbBI

BBenenue

[Ipenamer, 3agaun u conepxanue TUCHUIUIMHBL. OCHOBHBIC TAIlbl PA3BUTHUS AUCITUTUIMHBI.
CrpykTypa Kypca, ero MecTo U pojib B IOJATOTOBKE OakajgaBpa, CBs3b C IPYTUMHU JTUCIUTITHHAMHU.

Paznen 1. IuddepenunanbHoe ucuuciaeHne GyHKIuii 0qHOI nepeMeHHOM

Tema 1. HucrnoBas nocnenoBaTebHOCTD. [Ipeaen urciioBoi mocneoBaTeIbHOCTA U €T0
coiicTBa. @ynkuus. [Toctpoenue rpadukoB ¢pynkuuit. [Ipenen pynkumun. OCHOBHBIE TEOPEMBI O
npeznenax Gynkun. [lepBoiii u BTopoii 3ameuaTensHble peaensl. CpaBHEHHE 0ECKOHEYHO MabIX
1 0ECKOHEYHO OOJIBIIMX BETUYHH. DKBUBAJICHTHbIE OECKOHEYHO MaJlble BEJIMYMHBI.

Tema 2. HerpepsIBHOCTH (YHKIMI B TOUKE M HAa IPOMEXYTKE, TOUKH pa3pbiBa GyHKINH,
ux Kinaccupukanus. AcCuMOTOTH rpaduka GyHKIUH, UX Kiaccu(uKarus.

Tema 3. [IpousBonnas GpyHkmun. ['eoMeTprueckuii 1 GU3NISCKUN CMBICIT TPOU3BOTHOM.
[TpaBuna quddepeniypoanns U GopMyIbl BEIYUCICHHS TPOU3BOAHBIX. Tabsuia npou3BoHbIX
OCHOBHBIX JJIEMEHTapHbIX (QYyHKUUH. Bbluncienue mnpousBOAHBIX (QYHKIUH, 3aJaHHBIX
pas3InYHBIM 00pa3oM.

Huddepenmman. [IponsBoansie U audQepeHrams BRICIUX MOpIakoB. [IpubnmkenHse
BBIYUCIICHHS ¢ TOMOIIbI0 AU depeHnanos.

Tema 4. IlpaBuwio Jlonurans. ®opmyna Telinopa. PackpeiTue HeompezeneHHOCTEN
pasin4yHoro Tuma. Pa3nokeHue OCHOBHBIX 3JIeMEHTapHbIX (yHKIMHA 1o ¢opmyne Teitnopa.
[TpubnmxeHHbIe BEIYUCICHUS ¢ TOMOIIBIO (hopmyiibl Teitnopa.

Tema S. OcHoBHble TeopeMbl U((GEpPEeHINATBHOIO HCUYUCIEHUS. MOHOTOHHOCTh
¢yHkuyn, skcTpeMymbl HeoOxonuMble M AOCTATOYHBIE YCIOBHS MOHOTOHHOCTH, JIOKQJIBHOTO
skcTpemyma. HccrnenoBanue BwimykiocTd rpaduka Qyskuun. Touku mnepermba rpaduka
GYyHKIIH.

OO0mas cxema uccienoBaHus (GyHKIMU U ocTpoeHus ee rpaduka. CoiicTBa GyHKIHUH,
HENpephIBHBIX Ha oTpe3ke. Hanbombilee n HauMeHblllee 3Ha4eHHsI PYHKIIUK Ha OTPE3KE.

Pa3nea 2. Ilu¢pdepennnanbHoe ncuuciaeHue GyHKIMi HeCKOJbKUX NMEePeMEHHbIX

Tema 1. @yHKIIMN HECKOJIBKUX NEpEMEHHBIX. JIMHUM U TOBEepXHOCTH ypoBHS. YacTHbIE
npousBoaHbie. [lomueiii quddepennnan. IIpon3BogHbIE CIOXHON (QYHKIINH HECKOIBKUX
[IepEMEH-

HBIX. YacTHbIE Tpon3BOAHbIE U AuddepeHtnansl Beiciux nopsakos. Teopema IlBapiia.

Tema 2. [IponsBoanas no HanpasieHuto. ['paguent. KacarenbHas k kpuBoid. KacatenbHas
IUIOCKOCTh M HOpMalib K moBepxHocTH. Dopmyna Teinopa. DkcTpeMyM (QyHKIIMH HECKOJIBKUX
nepeMeHHbIX. HeoOXoquMble U JOCTATOUHBIE YCIOBUS IKCTPEMyMa.



Pa3nen 3. UHTerpasbHoe HCHHUCIEHHE

Tema 1. IlepBooOpa3znas. Teopema cylecTBOBaHUS HEOIMPEIEICHHOIO HHTErpaa.
Heonpenenennslii uHTErpan u ero cBoiicTsa. Tabiniia HHTETPAJIOB OT OCHOBHBIX 3JIEMEHTaPHbIX
byusknmii. Metoa HeMOCPEACTBEHHOTO HHTETPUPOBAHUS.

MeToapl HMHTErpUpOBaHHS C IIOMOUIbIO 3aMEHbl IEPEMEHHOW, IOJABEACHUEM IOJ 3HaK
nuddepennuana. MeToa HHTETPUPOBAHUS TI0 YACTSIM.

WuTerpupoBanue panMoHaIbHBIX Apo0ei, HHTETpUPOBaHUE HEKOTOPHIX BUAOB UPPALMOHATIBHBIX
U TPUTOHOMETPUYECKUX (DYHKLIUH.

Tema 2. 3agauun, NpUBOAAIINE K MOHATHIO ONPENEIEHHOI0 MHTerpana. OnpeneneHHbId
MHTErpaj, €ro CBOMCTBA. YCJIOBUS HWHTETPUPYEMOCTU. MHTerpan ¢ mepeMeHHbIM MpEeaeIoM
uHterpupoBanus. @opmyna Heiotona — JleitOHuma. 3ameHa NMEpeMEHHOW B OIpeNeJIeHHOM
UHTErpae.

[IpuiokeHus OIpeneIeHHOIO0 HHTErpajga B T€OMETPUM M MEXAHUKE (BBIYHUCICHHE
TIOMIAEH TUIOCKUX (DHUTYD, JUTHHBI KPUBOU, 0O BEMOB.

Tema 3. HecoOcTBeHHBIE HMHTErpajibl NEPBOTO M BTOPOro poaa (Mo OecKOHEUHOMY
MPOMEXKYTKY, OT HEOTPaHUYEHHBIX (PYHKIIMI Ha KOHEUHOM MPOMEXKYTKE), UX CBOWCTBA.

Tema 4. 3agaun, npUBOJAIIME K KPATHBIM UHTErpajaM. J[BOMHONW U TPOWHOI UHTErpabl,
uXx cBoMcTBa. [IpaBuiia BEIYMCIEHUS TBOMHBIX HHTETPAJIOB.

3.4. Temarnka NpaKTHYECKHX 3AHATHH 10 TUCHHUILIHHE
«MaTemaTHYeCKHd aHAJIN3)

No Tema 3aHaATHA
/o
1 Paznea 1. Dj1eMeHTBI MATEMATHYECKOI'0 AHAJIN3A.

YucnoBass mocienoBarelbHOCTh. lIpeaen 4ucioBOW MMOCHENOBATENBHOCTH U €r0
cBoiictBa. [IpaBuna mpenensHoro nepexona. Oynkmus. [Ipenen dynkmuu. Teopemsl o
npenenax ¢yHkiuu. [lepBeiii U BTOpOW 3aMedaTenbHBIC TpPEETbl. DKBHUBAJICHTHBIC
OEeCKOHEYHO MaJible BeIMYUHBL. PacKppITHE HEoNpeaeaeHHOCTEN pa3InyHOro THIa

2 [TpousBonnas ¢ynkuun. IlpaBuna muddepenuupoBanust U (GOpMysbl BBIUUCICHUSL
npou3BoAHbIX. Texnwka muddepenumupoBanus. udbdepennman. ['eomerpudeckuii
cmbicn auddepennuana. @opmyna Teitnmopa. PaznoxeHHs OCHOBHBIX 3JI€MEHTApHBIX
byukauii mo hopmyne Makmopena. [IpubimkeHHbIE BEIYUCICHUS C TIOMOIIBIO (POPMYJIBI
Teiinopa. IloxaHoe uccnenoBanue GPyHKIUI U TOCTpOSHHE TPAPHUKOB

3 Paznen 2. ®OyHKUUM HECKOJbKHMX NepeMeHHbIX. JIMHMM W TMOBEPXHOCTH YPOBHS.
YacTtHble pou3BoHbIE U AuddepeHnnan nepporo nopsaaka. ol auddepennuman.
[TpousBoaubie cioxHOW GyHKumH. [IponsBoaHas GpyHKINMU, 3a1aHHON HEeSIBHO. YacTHBIC
IPOM3BOJIHBIC U JU(dEepeHINAIIbl BBICIIMX MOPSIKOB.

4 [IpousBomnass 1Mo HampaBlieHUIO. ['pagueHT. OKCTpeMyM (QYHKIMH HECKOJIBKHX
nepeMeHHbIX. HeoO0X0MMble B JOCTATOYHBIE YCIOBHS DKCTPEMYMa

5 Pa3nen 3. UnTerpasbHoe HCHUCIEHHE

[TepBooOpasnas. HeompeneneHHbI WHTETpAT W €ro CBOWCTBA. Pasmu4HBIE METOIBI
uHTErpupoBanus. [IpunoxeHuss onpeneseHHOr0 MHTErpaja B reOMETPUM U MEXaHUKE
(BBIYMCIICHHE TIUIOMIA[CH TUIOCKUX (Uryp, [UIMHBI KPHBOHM, BBIYUCIEHHE OOBEMOB,
TIoIa/Iel TOBEPXHOCTH)

6 HecoOcTBeHHBIE HHTErpanbl NEPBOIO W BTOPOTO POAA, HX BBIYUCIEHHE. 3ajayd,
MPUBOSAIINE K KPaTHBIM MHTErpaiaM. Beluncienre JBOMHBIX UHTETPAIOB CBEICHUEM K
MOBTOPHBIM. | 'eoMeTprudeckre U GU3NIECKUe MPUIIOKEHNS KPaTHBIX HHTETPAJIOB




4. Y4eOHO-MeTOAMYECKOE U MH(OPMALIMOHHOE 00ecleYeHne

4.1. HopmarTuBabie 1o0kyMeHTBI U 'OCThI

OI'OC 23.03.03 «IkcrmyaTanysi TPAaHCIOPTHO — TEXHOJIOTHYECKUX MAlIUH U KOMIUIEKCOB)
(ypoBeHb OakanaBpuara). Y TBepKAEH npukazom MunoopHayku Poccun ot 7 aBrycra 2020 .
Ne 916.

AxafgeMudecKkuid y4eOHBIN IUIaH MO HampaBiieHuto moarotoBku: 23.03.03 «Dkcruryaranus
TPAHCIIOPTHO-TEXHOJOTUYECKMX MAIIMH ¥ KOMIUIEKCOB» [Ipodunp «HXUHUPHHT W
AKCIUTyaTaIvs TPAHCIIOPTHBIX cuctem» Popma o0yueHus — 3ao4Hast. 2025.

Vka3 Ilpesunenta Poccuiickoit @enepauun ot 01.12.2016 Ne 642 «Crparerun Hay4HO-
TEXHOJIOTHYECKOro pa3Butus Poccuiickoit denepaunmy».

[Ipuxa3z MunucrepctBa oopazoBanus u Hayku Poccuiickoit @enepanuu ot 23.08.2017 Ne 816
«O0 yrtBepknenun Ilopsinka TOpUMEHEHUS  OpPraHU3alMsSMU,  OCYIIECTBISIONIMMHU
00pa30BaTeNbHYIO JESITENIbHOCTD, 3JIEKTPOHHOTO o0OydeHus, JMCTAaHIIMOHHBIX
00pa30BaTeNIbHBIX TEXHOJIOTHI MPH pean3al 00pa30BaTEIbHBIX TPOrPAMM).

4.2. OcHoBHas JIUTEpaTypa

Ouxrtenronsi] .M. OCHOBBI MaTEMATHUECKOTO aHANIN3a: YIeOHUK I BY30B, 15-¢ 3.,
crep. CIIO, Jlans. 2023. Yacts 1. 444 c.

@uxtenronsl .M. OcHOBBI MaTeMaTUYECKOT0 aHaIu3a: y4eOHHK JUIs By30B, 14-e u3n.,
ctep. CII6, Jlans. 2023. Yacts 2. 464 c.

Kynpssues JI.JI. Kpatkuii kypc matematuueckoro anamuza. T1.1. Jluddepennumansnoe u
MHTETPAJIbHOE MCUMCICHUS (DYHKIMA OJHON mepeMeHHOW. Psagpl: Y4ueOHUK [DIeKTpOHHBIN
pecypc]: yueb. - DnekTpoH. naH. - Mocksa: ®usmariur, 2015. - 444 c. [Pexum noctyma: URL:
https://e.lanbook.com/book/71994 - 3aru. ¢ 3kpaHa. |

4.3. JlomosHMTeJbHAs JIUTEpPATypa

IMuckynoB H. C. uddepenunanbHoe W MHTErpaibHOE HCUYMUCICHUS A BTY30B. B 2-x
toMax. M.: Unrterpan - [Ipecc, 2009 — 416, 544 c. 180 »k3.

3yokoB B.I'., JIsxoBckuii B.A., Mapteinenko A.W., Munocues B.b., Ilymxkaps E.A. Kypc
MaTEeMaTHUKH I TEXHUYECKUX BBICIIMX YueOHBIX 3aBenenuid. Yactu 1-4. M.: MI'TY, 2012.
400 k3.

Kpatkuii kypc BbICIIEH MaTeMaTHUKH [DJIEKTPOHHBIN pecypc]: y4ed. - DIeKTpoH. JaH. -
MockBa:  JamkoB wu K, 2017. - 510 c. [Pexum  gocryma:  URL:
https://e.lanbook.com/book/93522. - 3arn. ¢ skpana.]

Byrpos {.C., Hukonsckuit C.M. Briciias maremaTuka: y4eOHHK 17151 By30B B 3-X ToMax. M.:
Hpoda, 2009.

WuTerpanbHoe ucuuciaeHne (QyHKUUMH OMHOM M HECKOJIBKUX MEpeMEHHbIX. Teopus moisi:
METOJMYECKUE YKa3aHWs W BapUaHThl pacyeTHo-rpadudeckux pador // bomynor M.A.,
bopoauna C.U., ITokazees B.B., Teym b.JI., Tkauenko O.W.. M.: MI'TY «MAMMW», 2009.
Maremarnueckuii ananus. Teopus npenenoB u agudpepeHnnanTbHOe HCUUCTIEHNE: OCHOBHBIS
MOJIOKEHUS TEOPHH, METOANYECKHE yKa3aHHUs U BapUaHTHI pacueTHO-Tpaduueckux pador //
bonynoB M.A., bopoauna C.U., KopotkoBa H.H., Tkauenko O.1. M.: MI'TY «MAMMN»,
2009.

4.4. DJeKTpOHHbIE 00pa3oBaTe/bHbIE PeCypPChI



[IpoBeneHne 3aHATHIA W aTTECTAIlMii BO3MOXKHO B JUCTAHIIMOHHOM (opMare C MPUMEHEHUEM
CHUCTEMBl TUCTaHIMOHHOrO o0yueHus yHusepcurera (CJJO-LMS) Ha ocHOBe pa3paboTaHHBIX
kadenpoii «MaTemMaTHKay ICKTPOHHBIX 00pa3oBaTelbHBIX pecypcoB (DOP) mo Bcem pazpenam
IIPOrPaMMBI:.

DneMEHTB MAaTEMATUYECKOTO https://online.mospolytech.ru/local/crw/course.php?id=313
aHaNIM3a

WHTerpanabHOe UCUHCICHUE
GbyHKIMHA 0JTHOW IEpEMEHHOM
JuddepenunanpHoe
WCYHUCIICHNE PYHKINH
HECKOJIbKUX MEPEMEHHBIX
JlonoHUTEIbHBIC TJIaBbI

MAaTEMATHYCCKOI'O aHaJan3a

https://online.mospolytech.ru/local/crw/course.php?id=3781

https://online.mospolytech.ru/local/crw/course.php?id=3362

https://online.mospolytech.ru/course/view.php?1d=3592

Paspaborannsie DOP BKII0YaIOT TPEHUPOBOYHBIE U UTOTOBBIE TECTHI.

[Topsook npoBeneHus pabOT B IUCTAaHIMOHHOM (oOpMaTe YCTaHABIMBACTCSA OTACIBHBIMHU
pacmopsHKeHUSAMU TIPOpEKTopa Mo ydeOHOH paboTe W/HWIM LEHTPOM Y4eOHO-METOIUYECKOi
paboTEHL.

Kaxaplii cTyieHT oOecriedeH WHIWBHIYyaJIbHBIM HEOTPAHWYCHHBIM JIOCTYIIOM K 3JICKTPOHHOMU
OMOIMOTEKE MOCKOBCKOIO IIOJIUTEXA
https://online.mospolytech.ru/course/view.php?id=7621&section=1 .
HuTepHeT-pecypchl  BKIIIOYAOT Y4eOHO-METOAMYECKHE MaTepUalibl B 3JICKTPOHHOM BHJIC,
IpeJICTaBJICHHBIE Ha caliTe mospolytech.ru B pa3aene: «LleHTp MaTeMaTndeckoro oopa3oBaHuUs
(http://mospolytech.ru/index.php?i1d=4486,
http://mospolytech.ru/index.php?id=5822);
[Tone3nbie yueOHO-METOAMUYECKUE U MHPOPMALIMOHHBIC MaTepPHAaJIbl IPECTABICHBI Ha CalTax:

http.//exponenta.ru, http.//eqworld.ipmnet.ru/ru/info/mathwebs.htm.
[Tepeuens pecypcoB HHDOPMAIMOHHO-TEIIEKOMMYHUKAITMOHHOH ceTh « ITHTEepHET» ISl OCBOCHUS
TUCIIUILTMHBL: Www.matematikalegko.ru>studentu, www.i-exam.ru.

4.5. JInnieH3UOHHOE U CBOOOHO PACIIPOCTPAHAEMOE IPOrPAMMHOE

ob0ecrieyeHnue
Ne| HammenoBanue | PazpabGortumk [10 JlocTynmHOCTh Ccouika Ha Equneblii peectp
(mpaBooOamarens | (JIMIIEH3UOHHOE, POCCHUICKHUX TTPOTPaMM IS
) CBOOOJTHO OBM u B]] (npu Hanmu4um)
pacrpocTpaHsieMoe
)
1 [Astra Linux [ OOO JInneH3noHHoOE https://reestr.digital.gov.ru/ree
Common Edition | "PYCBUTEX- str/305783/?sphrase_id=9540
ACTPA" 36
2 | MoitOduc OOO "HOBBIE JIvuieH3uOoHHOE https://reestr.digital.gov.ru/ree
OBJIAYHBIE str/301558/?sphrase_1d=9433
TEXHOJIOT'UN" 75




4.6. CoBpemeHnHblIe npodeccHOHATbHBIE 0a3bI JAHHBIX M HHPOPMALIHOHHBbIE
CIIPABOYHbIE CHCTEMBI

Ilepeyenns pecypcoB cetu UHTepHET, JOCTYNHBIX JJISl 0CBOEHUS THUCUMILUINHBI:

HaumeHoBaHue Ccbliika Ha pecypc JocTynHoOCTH

NudpopmaniuoHHO-ClIPaBOYHbIE CUCTEMbI

JoctymnHa B cetn
HNuTtepuet 6e3
OTpaHUYECHUN

https://stackoverflow.co

Stack Overflow m/

WNudopmannonnsie pecypesl Cetu

: . Itant.
KoncymsrantTlnoc http:// www.consultant.ru | [loctymao

[Topran @enepanbHbIX
rOCYAapCTBEHHBIX
00pa3oBaTeNbHBIX CTAHIAPTOB
BBICIIEr0 00pa30BaHUS

http://www.fgosvo.ru. HoctymHo

DIeKTPOHHO-0MOJIMOTEYHbIE CUCTEMbI

Jlann https://e.lanbook.com/ JloctymnHa B cetn
HuTepuer 6e3
OTpaHUYECHUUN

IPR Books https://www.iprbookshop | JloctynHa B cetn
ru/ HuTepuer 6e3
OTpaHUYCHUHN

IIpodeccuonanbHbie 6a3bl JAHHBIX

baza nanHbIx HayqHOU http://www.elibrary.ru JoctymnHo
AJIEKTPOHHON OMOIMOTEKH

(eLIBRARY.RU)

Web of Science Core Collection — | http://webofscience.com | locTynHo

noJuTeMaTHueckas pedepaTHBHO-
oubnuorpaduyeckas u
HAYKOMETpUYeCKas
(bubnmuomeTpuyeckas) 6a3a qTaHHBIX

5. MaTepuajibHO-TeXHUYECKOe o0ecnevyeHne Q1 CIUITHHbI
MarepuanbHO — TeXHHYecKast 0a3a YHUBEpCUTETa 00ECIeUnBaeT MPOBEJCHUE BCEX BUIIOB

3aHATUH, TPEyCMOTPEHHBIX YUEOHBIM IUIAHOM, M COOTBETCTBYET JIEHCTBYIOIIUM CAaHUTAPHBIM U
MPOTUBOIIOXKAPHBIM MTPABUIIAM U HOPMAM.
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Kadenpa «Marematnka» uCHONB3yeT y4UeOHbIE ayauTopuud w3 obmero Qonma
YHUBEPCUTETA.

[Ipn HeoOXxoauMoOCTH Ui TNPOBEACHHUS WHTEPAKTUBHBIX IPAKTUUYECKUX 3aHATHH
UCIIOJIB3YIOTCSI KOMIIBIOTEPHBIE KIIACCHl YHUBEPCUTETA.

6. MeToanueckue peKoOMeHAalMU

6.1. Mertoanueckne peKOMeHAALUH /I MPENoAaBaTeJIA
10 OPraHU3aNuu 00yYeHust

[Ipexne Bcero, ciemayer oOpaTUTh BHUMAHUE CTYJEHTOB Ha TO, YTO NMPAKTHYECKU BECH
U3y4aeMblil UMM MaTepHai He TpeOyeT Kakon-In00 crenuaabHOH (JI0MOJIHUTENbHON ) HOATOTOBKU
U BIIOJIHE MOXET OBITh YCIENIHO HW3YYeH, €CIH CTYACHThI OyAyT IOceuaTth 3aHSITHA,
CBOEBPEMEHHO BBINOIHATH JOMAILITHHUE 33aHUs M OJIb30BAThCs (IIPH HEOOXOIMMOCTH) CUCTEMON
IUTAHOBBIX KOHCYJIbTALIMN B TEUEHUE Ka)KJI0T0 ceMecTpa. Borenmie B Kypc MaTaHaJIn3a pasiesbl
SBJISIIOTCS KJIACCUUECKUMHU, B TO YK€ BpEMsl OHU MPAKTUYECKH OPUEHTHPOBAHBI, TAK KaK UMEIOT
IIMPOKOE PacHpOCTpaHEHHUE JUIsl PEIIeHHs Pa3HOro poja 3ajady BHYTPU CAMOM MaTeMAaTHUKH U
NPUKIAJHBIX 3a/1a4. X 0OcBOEHHE OMOKET CTYJIEHTaM JIOTHYECKH BEPHO, apr'yMEHTHPOBAHO U
ACHO CTPOUTH YCTHYIO M IMHCBMCHHYIO pPC4b, YCIICIIHO NPHUMCHATHL HAKOIUICHHBIC 3HAHHUS B
npogecCUOHATBHOM 1eATEIEHOCTH.

HeobOxonumMo ¢ camoro Hayana 3aHATUH PEKOMEHJOBAaTh CTYJAEHTaM OCHOBHYIO H
JIOMIOJTHUTENBHYIO JIUTEPATYpy, @ B KOHLIE CEMECTpa JaTh CIUCOK BOIPOCOB AJIS MOATOTOBKU K
IK3aMEHY.

Ha nepBoM 3aHATHM IO JUCLUIUIMHE ceyeT 00s13aTeNIbHO MPOMH(POPMUPOBAThH
CTYJICHTOB O BUI¢ U (hOpMax TEKYIIEH U MPOMEKYTOYHON aTTeCTAllMi 0 AUCIHUILTHHE, CPOKaX
UX IPOBE/IECHUS, YCIOBHSIX JIOMyCKa K IPOMEXYTOYHON aTTeCTalliu, IPUMEHIEMBIX BUIaX
IPOMEKYTOUHOTO KOHTPOJIS.

N3noxeHne TeOpeTUYECKOro marepuaia JIOJKHO CONPOBOXKAATHCS WILUTFOCTPATHBHBIMU
npUMeEpaMu, TIIATEITFHO OTOOPAHHBIMH TPENOoaBaTeIeM TaK, YTOObl TEXHUYECKHAE TPYAHOCTH U
BBIKJIAZIKU TIPH PEIIEHHM 3aJauyd HE OTBJEKAIM OT TIJIaBHOTO: OCMBICICHHS HJAEU U CyTH
npUMEHseMbIX MeTos0B. ClenyeT Bceraa yKas3blBaTh HPUMEpbl IMPAKTHUECKOIO NPUMEHEHUs
PAcCCMOTPEHHBIX HA 3aHATUAX YpaBHEHUN U (PopMyIL.

HpaKTI/IIICCKI/Ie 3aHATUA OOJIXKHBI ObLITH OpraHn30BaHbI MPETIOAABATCIIEM TaKUM 06p3.30M,
YTOOBI OCTaBaJIOCh BpeMs Ha MEPUOJUYECKOE BBIOJHEHHE CTYIACHTAaMH HEOOJbILION
CaMOCTOSITENIbHOM pabOThl B ayAUTOPUH I IPOBEPKU YCBOEHHUS U3JI0KEHHOT0 MaTepHaia.

[IpernonaBatens, BeAyLIMH NpakTUYECKHE 3aHATHSA, JTOJDKEH COIJIaCOBBIBAThH Y4eOHO-
TEMaTUYECKUH IIJ1aH 3aHATHH C JIEKTOPOM, UCIIOIb30BaTh €UHYI0 CUCTEMY 0003HAUEHUH.

[IperonaBatento creayeT JA0OMBATBCA CHCTEMATHYECKOM HENpPEpBIBHOW  paboThI
CTYACHTOB B TCUCHHUEC CECMECTpPaA, H606XOI[I/IMO BBISABJIATH CUJIBHBIX CTYACHTOB U IIPHUBJICKATh UX K
Hay4YHOIl paboTe, K y4acTHIO B Pa3HOTO poJia OJIMMIINA/AaX U KOHKYpCax.

CTy#eHT [OJDKEH OIlyIlaTh 3auHTEPECOBAHHOCTh MPENojaBareisl B JAOCTH)KEHUU
KOHEYHOI'0 pe3yJibTaTa: B IPHOOPETEeHUN 00yYaroIUMKCS IPOYHBIX 3HAHUH, YMEHUH U BIIaJIeHUs
HAKOIJICHHOM WH(pOpMaImei Iy pereHust 3a/1a4 B TpOpeCCHOHATBLHON e TeTbHOCTH.

6.1.1. OOpa3oBaTe/bHbIE TeXHOJIOTUH

[IpoBeneHue 3aHATUI M aTTECTALM BO3MOXKHO B AUCTAaHIIMOHHOM (popMaTe ¢ mMpUMEHEHHEM
CHUCTEMBI TUCTAaHIIMOHHOTO 00yueHus yauBepcutera (C1O-LMS) Ha ocHOBe pa3pabOTaHHBIX
Kaeapoii «MaTeMaTHKa» 3EKTPOHHBIX 00pazoBaTeNbHBIX pecypcoB (DOP) nmo Bcem pasznenam
nporpammsl (cM. 11. 4.4).
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HOprI{OK IMPOBCACHUA pa60T B JUCTAaHIIMOHHOM (bopMaTe YCTaHaBJIMBACTCA OTACIbHBIMU
pacmopsDKEHUSAMH TIPOpPEKTopa Mo ydeOHOW padoTe W/WiaM LIEHTPOM YyueOHO-METOTUYECKOU
paboTHL.

6.2. Meroanueckne yKasaHus AJ1s1 00y4AIOUIUXCS 110 OCBOCHHIO

JUCIHUIIINHBI

Paszpen 1: nuddepennmnanbHoe HCHUCACHHE (PYHKIUI OJHOH ITepeMeHHOH

[Tpu u3yuennn nuddhepeHImaiIbHOTO HCYUCICHUS (PYHKITUN OHOM IEpeMEeHHOM oOpaTHTe
BHUMAaHNE Ha MOHATHE Ipe/esia GyHKIUU B TOUKE U METObI ero Bhrancienus. [Ipenen — onHo u3
OCHOBHBIX MOHSATHH MareMaTH4yeckoro aHanusa. Ilpu BbruMciaeHHu npenesnoB (QyHKIMM HAJO,

0 o

DR O'OO’ 00_0091
IPEeX/ie BCEro, BBIICHUTH XapaKTep HEOINPENeIeHHOCTH 0 o . UtoOmI
OBJIA/IETh TEXHUKOH PEIICHNUs 3a/1a4 Ha BHIYHUCICHUE TIPEIEIIOB, HAI0 3HATH JIBA 3aMEUYaTeIbHBIX
npezena, Tabauily SKBUBAJICHTHBIX O€CKOHEYHO MaJlbIX, MpaBuiio JlonuTans, pa3inyHble IpUeMbl
PacKpBITHS HEONPEACICHHOCTEH B 3aBUCHMOCTH OT BHJAa (YHKIWHA W PEIIUTh JOCTATOYHO
00JIb110€ KOJIMYECTBO 3a]1ad.

[Ipu w3ydeHHH TeM, TOCBSIICHHBIX MPOM3BOIHOW M MuddepeHnmany (QpyHKIUN, HAIO0
OCMBICIIMTh UX T€OMETPUYECKUI CMBICII, TIOHUMATh pa3inyue MeXAy HUMU (quddepeHuna - 31To
TJIaBHAs JIMHEHHAs 4acTh MpupamieHus QyHKuuu). TBepao 3HATh (Kak TaOIMIly YMHOKEHUS)
dopmynsl  auddepeHIUpOBaHUS ~ OCHOBHBIX  AJIEMEHTAapHbIX  (QyHKIMM u  mpaBuia
muddepeHmpoBanus (Bce, KOHEUHO, HO OCOOCHHO MpaBwWio aAud(epeHInpoBaHMs CI0XKHOM
byHKIUN).

OOpaTuTe BHUMaHHE TaKke Ha 0cobeHHOCTH nuddhepeHnnpoBanus GpyHKINI, 3a1aHHBIX
B HESIBHOHM (popMe, TapaMeTpHUECKH, Ha IpUEeM JorapupmMuueckoro qudQepeHupoBaHus.

Crnemyer 4YeTko 3HaTh M YMETh IPHUMEHATH aJTOPUTM HCCIEAOBaHUS (QYyHKIUA U
HOCTPOCHUS Tpa(UKOB: ONpeIesIeHNe TOUEK Pa3phlBa (M UX KIIaCCU(PUKALIMIO), aCUMIITOT rpaduka
(BepTHKAIBbHOW, HAKJIOHHOW, TOPH3OHTAJIBHOW), HEOOXOAWMBIE | JOCTATOYHBIC YCIOBHUS
MOHOTOHHOCTH (DYHKIIMH, CYIIECTBOBAHHS JIOKAJIbHOI'O HKCTPEMYMa, IIPOMEKYTKOB BBIITYKJIOCTH
¥ BOTHYTOCTH (DYHKITUH U TOYEK reperuoa.

Paznen 2: nudPepenuunanbHoe ucuncienne GyHKIUI HECKOJIbKHX MePeMeHHbIX

IIpy wn3ydyeHuu paHHOrO pas3jena oOpaTUTe BHUMAHUE HAa TO, YTO (QYHKIMS JBYX
NEPEMEHHBIX MMEET HAIJISIIHBI T€OMETPUUYECKUN CMBICI — 3TO MOBEPXHOCTh B TPEXMEPHOM
IPOCTPaHCTBE

Hamo oCMBICTUTH TOHSTHS YacTHBIX TNPOM3BOJAHBIX WM TONHOTO auddepennnana u
0COOEHHOCTh WX BBIYMCIICHUS, OBJIAJACTh TEXHUKOM BBIUMCIIEHUS NMPOU3BOAHBIX OT CIIOKHOU
(YHKIMM HECKOJBKMX NepeMeHHbIX. CieayeT oOpaTUTh BHHUMAaHHME Ha TO, YTO IS (QYyHKIUU

z=2(x,y) CMEIIaHHbIE YacTHBIC TPOM3BOJHBIE BTOPOTO IMOPSIKA PaBHBI MEXAY COOOI:

0%z B 0%z

Ox0y  Oyox (reopema IlIBapia), To ecth MOpsAAOK AuGdHEepeHITMPOBAHUS HE UMEET 3HAUCHUS.
Jlist yHKIMU HECKOJIBKUX MTEPEMEHHBIX CKOPOCTh H3MEHEHUS (PYHKIUHU B IPOU3BOJIEHOM
HANpaBJICHUN XapaKTepU3yeTCss MPOW3BOJHON TI0 HANpPaBICHHIO, a HAaWOOJbIIAs CKOPOCTh
u3MeHeHus1 QyHKIMU OyeT B HAallpaBJICHUH BEKTOpA IPaIUeHTA.
Crnenyer oOpaTuTh B 3TOW TeME BHHMAaHHE Ha HEOOXOIUMOE M JIOCTATOYHOE YCIIOBUS
CYIIIECTBOBaHMS IKCTpeMyMa (YHKIIMU HECKOIBKHX MEPEMEHHBIX.

Pa3nen 3: HHTErpajbHO€ HCUYUC/ICHUEC
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B wuHTerpasbHOM  HMCUYHMCIIEHHMH ~pemlaeTcd  3ajada, oOpaTHOM TOW, KOTOpas
paccMaTpuBanack B A depeHnnanbHOM HCUNCIEHU: HE00X0IMMO HAWTH [Tl TaHHON (DyHKITUH

J(x) Takyro (yHKIHIO, IPOU3BOHAsL OT KOTOPOil Obuta Obl paBHa 3afaHHON. HTErpupoBanue
(GYHKUIMH — JOCTATOYHO CIIOKHBIN pa3ien MaTeMaTUKH, OBJIAIETh KOTOPBIM MOYKHO TOJBKO, €CIIN
CTYAEHT «BO3bMET» JOCTATOYHO OOJIBIIOE KOJINYECTBO HHTETPAJIOB PA3HOIO THIIA.

Hano TBepno 3HaTh TaOMUIly MHTETPajioB OT OCHOBHBIX 3JIEMEHTApHBIX (YHKIIHIA,
OCHOBHBIC METOJBl HHTErPUPOBAHUSA (3aMeHa IIEPEMEHHOH, MOABENEHHE TOJ 3HaK
muddepeHnrana, HMHTETPUPOBAHHE MO YacTSAM, IPUEMbl BBIUMCIEHUS HHTETPajioB OT
palroHAIBHBIX APOOEH, OT Pa3HOTO TUTIA TPUTOHOMETPUUECKUX (DYHKITHIA).

Hano ocMBICIUTH €AMHCTBO TOAXOJA K TIOCTPOCHUIO OIPECNICHHBIX, KpPaTHBIX,
KPUBOJIMHENHBIX, TOBEPXHOCTHBIX MHTETPAJIOB — MIOCTPOCHNUE HEKOTOPOI MHTErpaIbHOM CyMMBI
U IIPEIEIIbHBIN IIEPEXO.

3HaTh TEOMETPUYECKHH CMBICI U OCHOBHYIO (OPMYJy BBIYHCICHHS ONpEAEICHHBIX
uHTerpanoB — Gopmyny Heiotona — JleliOHMIa, reoMeTpuuecKkue U (PpU3HUECKUe MPUIOKESHHUS
OIPENICNIEHHBIX M KPaTHBIX MHTETPaJOB, YMETh HAXOIUTh IUIOLIA[b IUIOCKOW (UIYpBI, UIMHY
KPHUBOH, 00BEM H IUIOIIA/b IOBEPXHOCTH TEJI BPALCHHUS.

7. ®OHJ OLIEHOYHBIX CPEACTB

®DoH/T OIIEHOYHBIX CPEJICTB MpejcTaBieH B [Ipunoxkennn 2 Kk pabodeil mporpaMme M BKIIOYACT
pazaens:

1. MeTo/1bl KOHTPOJIS U OLIEHUBAHMS PE3YJIbTaTOB 00yUEHHUS.
2. lllkana u KpUTEpUHU OLICHUBAHUS PE3yJIbTaTOB O0YUYCHHUS.
3. OueHOYHBIE CPEACTBA.

3.1. Texymuii KOHTPOJb.

3.2. IlpoMexxyTOUHas aTTeCcTalus.
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Ilpunoscenue 1

TemaTuyecknii MJIaH TUCHUILIUHBI «MaTeMaTHYeCKUIl aHAJIN3) M0 HATIPABJIEHUIO MOATOTOBKH
23.03.03 «IkeniryaTanusi TPAHCHOPTHO-TEXHOJOTHYECKUX MAIIMH M KOMILJIEKCOB»
IMpodpuias «MHKMHUPHUHT U IKCIUIYATAUUA TPAHCHOPTHBIX CUCTEM»
(0akasaBpuar)
3aounas ¢gopma oOyueHus
I'ox natopa 2025/2026

Buabl yueOHoii padoThl,

Buani camocTosiTeILHOM

DopMbI
BKJIIOYAsl CAMOCTOSAITEIbHYIO paGoThI ATTecTa
Ne Cem | Henmeus padoTy CTy1eHTOB,
CTyaeHToB oHH
n/ Paznen €CT | Cemectp M TPYA0EMKOCTh B 4acax
n p a b
e
K.P | KII | PI K/
J | II/C | Jlad | CPC | KCP P dep 9 3
) ar | P
Bropoii cemecTp
Pa3znea 1. Dj1eMeHTBI MATEMATHYECKOI'0
aHagu3a. YuciioBas nociea0BaTeILHOCTD.
[Ipenen ynciaoBoi MOCIEAOBATEILHOCTH U
1.1 | ero cBolicTa. [IpaBuia npeaensHOro 2 21 2 20 +

nepexona. ®ynkmus. [Ipenen GyHakmmm.
Teopemsl o npenenax Gpyuaknuu. [lepBoiii n
BTOPOI1 3amMeydaTeIbHbIC PEIEIbI.
DOKBHUBAJICHTHbIE OECKOHEUHO Mallble
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BEJIMYUHEIL. P ACKPBITUC
HeOHpeI[eHCHHOCTeﬁ Ppa3In4YHOTO THUIIA

1.2

IIpousBogHas GyHKIHH. IIpaBuna
Qg epeHITMpOBaHUS U bopmysl
BBIUUCIICHUSI  TPOM3BOAHBIX.  TexHHKa
mupdepenmmpoBanus.  Juddepennnan.
['eomerpuueckuii cMbicn auddepenuana.
®opmynia  Tewnopa. Paznoxenus
OCHOBHBIX JJIEMEHTapHbIX (QYHKIHMHA 10
dbopmyne Maknopena. [IpubGnmxeHHBIC
BBIUHUCICHUSI C TOMOUIIbIO  (HOpMyIIbI
Tetinopa. [ToaHoe uccnenoBanue GyHKIUI
Y TIOCTpOEeHUE TpauKoB

20

1.3

Paznen 2. ®@OyHKOMM HECKOJIBKHX
nepeMeHHbIX. JIMHUUM W TIOBEPXHOCTH
ypoBHs.  YacTHble  NPOU3BOAHBIE  H
g depeHmman neporo nopsiaka. [lomHsbri
mupdepennpan. [Ipou3BoaHbBIE CIIOKHOM
GyHKIIH. [MpousBoaHas GbyHKIUH,
3a/IaHHOW HEsBHO. YacTHbIC TPOU3BOIHBIC
U 1 depeHIabl BRICIINX MOPSIKOB.

20

1.4

IIpousBoaHas 1o HanpasiaeHuto. I pagueHT.
DKCTpeMyM byHKIMN HECKOJIBKUX
IIEPEMEHHBIX. Heo6xonumere u
JIOCTaTOYHBIE YCIOBUSA DKCTpEMyMa

20

1.5

Pa3nen 3. UnTerpanbHoe HCHUCIeHHE

[TepBoobOpasnas. Heonpenenennsiit
WHTErpaJl M €ro cBoWcTBa. PasnmnuHbie
MeTolbl MHTerpupoBanus. llpunoskenus

20
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OTIpE/IeIECHHOr0 MHTErpaja B T€OMETPUU U

MeXaHUKe (BBIYMCIICHUE IoImazeu
IUIOCKUX  QUryp, JUIMHBI  KPHUBOW,
BBIUUCIIEHUE  OOBEMOB, Iomaaen
MIOBEPXHOCTH)

HecoOcTBeHHBIE HHTErpajbl IMEPBOTO U
BTOPOTO poOJia, MX BBIYUCIICHHE. 3ajaud,
NPUBOJAIINE K KpPaTHBIM HHTErpaiam.

1.6 | Beruncnenue JIBOMHBIX HMHTETPaJIOB 2 24

CBEJICHUEM K MTOBTOPHBIM.

['eomerpuueckue u dbuznyeckue

MPUIIOKEHUS KPATHBIX MHTETPAJIOB

dopMa aTTecTalum 19-21

Bcero yacoB o JUCHUILJINHE 3
12 124 PT

P
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IHpunoowcenue 2

OOH/J ONEHOYHBIX CPEACTB
MO JUCHMUILINHE

«MareMaTHYEeCKH aHAJINU3)»

Hanpasnenue noaroroku: 23.03.03 «Okcruiyatanus TPaHCHOPTHO-TEXHOJIOTHUYECKUX MAIWH U
KOMILJIEKCOB)

[Tpoduns « UHKUHUPUHT U SKCITTyaTalusl TPAHCIIOPTHBIX CHCTEM»

dopma 00yueHus: 3a09Has.

Kadenpa: «Marematukay

1. MeTOle)I KOHTPOJIA 1 OICHUBAHUA PE3YJIbBTATOB .

JU1st KOHTPOJISL yCIIEBAEMOCTH M KaUeCTBa OCBOCHMS IUCLUIUIMHBI HACTOSILEH porpaMMoi
IPEIYCMOTPEHBI CIIEYIOIUE BUJIbI KOHTPOJIS:
- KOHTPOJIb TEKYILIEH YCIIEBAEMOCTH (TEKYIIUHA KOHTPOJIb);
- IPOMEKYTOYHAsI aTTeCTalMs (9K3aMEH).

2. lllkana v KpUTEpUHU OLIEHUBAHUS Pe3YJIbTATOB 00yUYeHUsI

@®opMa NPOMEKYTOUYHOM ATTECTANMM: IK3AMEH

[IpomesxyTouHas arTecTanus o0yJyaromuxcs B GopMe SK3aMeHa MPOBOIUTCA 110 pe3yIbTaTaM
BBITIOJIHEHHUSI BCEX BUJOB Y4€OHOW pabOThI, MPEIyCMOTPEHHBIX YYEOHBIM IUIAHOM IO JIaHHOU
JUCLUIIIMHE, IPU 3TOM YYHUTBIBAIOTCSA PE3YJIbTaThl TEKYIIETO KOHTPOJISA YCIIEBAEMOCTH B TEUCHHUE
cemecTpa. O1eHKa CTENEHN JOCTHKEHNS 00yJarolUMHUCA IUIAHUPYEMBIX PE3yJIbTaTOB 00yUEHUs 10
JUCLUIIJIMHE IIPOBOJIUTCSA IPENOAABATENEM, BEAYIIUM 3aHATUSA 10 JAWCHUIUIMHE METOJI0M
DKCIIEPTHON oueHKH. Ilo mToram mpoMeKyTOYHOM arTecTalMyd IO JUCUUIUIMHE BBICTABISACTCS
OLICHKA «OTIUYHO», «XOPOILIO», «yAOBIECTBOPUTEIBHO» WU «HEYAOBICTBOPUTEIBHON.

[IIxajga oneHnBaHuA Onucanue

BrimmonHensl Bce  00s13aTesIbHBIE YcioBuUA TOATrOTOBKH
CTyACHTA K HpOMe)KyTO‘IHOﬁ aTTecTaluu, IIPpEAYCMOTPCHHBIC

MPOTrpPaMMOi JUCLUILINHEL Crynent JEMOHCTPUPYET
COOTBETCTBUE 3HAHUM, YMEHUW, HABBIKOB IOKA3aTEIsIM,
Otimmuno MPUBEJCHHBIM B Ta0JWIAX, OMNEpUPYeT MPUOOPETECHHBIMU

3HAHUSAMH, YMEHUSIMH, HaBbIKaMH, IPUMEHSAET UX B CUTyalLUsAX
MOBBIIIEHHON CIOKHOCTU. [Ipr 3TOM MOTyT OBITH JOIYIIEHbI
HE3HAYUTENIbHBIC OIIMOKM, HETOYHOCTH, 3aTPYIJHECHHUS IIPH
IIEPEHOCE 3HAHUM U YMEHUH Ha HOBBIE, HECTAHAPTHBIC 3a/1a4U.
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Xopomio

BrimonHens Bce 00s13aTesibHbIE YCJIOBHS TOATOTOBKH
CTY/J€HTA K NMPOMEKYTOUHO# aTTecTalluM, IPEyCMOTPEHHBIE
NpOrpaMMoONl  AUCUUIUIUHBI. CTyneHT  JIEeMOHCTPUpPYET
COOTBETCTBUE 3HAHWUM, YMEHHUW, HABBIKOB IOKa3aTEIsM,
MPUBEJICHHBIM B Ta0JHUIAaX, OMNEPUPYET MNPUOOPETEHHBIMU
3HaHUSMHU, YMEHUSAMH, HaBbIKaMHU. B TO e BpeMsi Ipu OTBETE
JIOTYCKAaeT HECYIIECTBEHHBIC MOTPEIIHOCTH, 3aJa4d peliaeT ¢
HEeJ0YeTaMH, HE BIHUSIOMIUMHU Ha OOIIMIA X0/ pelIeHHS.

Y 10BIIETBOPUTEIILHO

BeimonHeHsl  Bce  o0si3aTeJbHbIE YCJIOBUSl TOATOTOBKH
CTY/IeHTa K MPOMEKYTOYHOI aTTeCTALUHU, [TPEIYCMOTPEHHBIC
nporpaMMmoil  nuctMiiMHbl.  CTyl€HT  JI€MOHCTpUpPYET
COOTBETCTBUE 3HAHWIl, YMEHHUIl, HaBBIKOB IOKa3aTeIsM,
NpUBEICHHBIM B Ta0iHMIAX, ONEPUPYET MNPUOOPETEHHBIMH
3HAHHUSAMH, YMEHHUSMH, HaBbIKaMH. HO mOKa3bIBaeT HErayOoKue
3HaHUS, NPU OTBETE HE JIOMYCKAeT TIpyObIX OIIMOOK WM
MPOTUBOPEYHIA, OTHAKO B (POPMYIMPOBAHUH OTBETA OTCYTCTBYET
JIOJDKHAS CBSI3b MEXKY aHAJIM30M, apryMEHTaIuel 1 BHIBOJIaMH,
B pEIEHUH 3a/a4 MOTYT COJepXkarbcsi rpyOble ommOku. Jlns
MOJyYeHHUs TPaBHIBHOTO OTBETAa TPEOYIOTCS YTOUHSIOLINE
BOTIPOCHI.

HeynosnerBopurensHo

He BbmonHeHs! o0si3aTelbHbIe YCJOBHSI IMOATOTOBKH
CTYAEHTA K IMPOMEKYTOYHOMN aTTeCTAlMM, IIPEyCMOTPEHHBIE
nporpamMmon gucuuiuineel, MJIM  cTyneHT neMoHCTpupyer
HEMOJIHOE  COOTBETCTBUE  3HAHMI, yMEHHH,  HAaBBIKOB
NPUBEJCHHBIM B Ta0lMlax, JAOMYCKAIOTCS 3HAYUTEJIbHbIE
OLIMOKY, IPOSBISAETCS] OTCYTCTBHE 3HAHUI, YMEHUHN, HABBIKOB I10
psAy TOKa3aTeleW, CTYICHT HCHBITBIBACT 3HAYNUTEIIbHbBIC
3aTpyIHEHUS TIPU ONIEPUPOBAHUY 3HAHUSAMU M YMEHUSIMU.

3. OueHOYHBIE CPEACTBA

/o

HaumenoBanue
OLIEHOYHOT'O
cpencTBa

Kpatkas xapakTepucTHKa OIECHOYHOTO

[IpencraBnenue
OIICHOYHOT'O CPEJICTBA

cpeacTBa B ®OC

KontposbHas
(camocTosiTenpHas
) pabota

(KP)

CpenctBo NpOBEPKU YMEHHUM MPUMEHSTh
IIOJIyYEHHBIE 3HAHUA JUIsl pEIIeHUs 3a/1a4
ONpEIEICHHOI0 THUIIA MO0 TEME WU
pasueny

Kontposnbnsie
3a1aHus
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2 | PacuetHo- CpenctBo mpoBEpKH YMEHUW MpUMeHATh | KoMIUIekT 3agaHuii
rpaduueckas MONly4eHHbIE  3HAHHWS 1O  3apaHee | AJs BBITIOJTHEHUS
pabota OTIpEACNICHHOW METOJUKE [JIsl PEIIeHHs | pacyeTHO-

3a/a4y WIM 3aJaHuil 10 MOAYJTI0 WM | rpadudeckoil paboTsl

(PI'P)
NUCLHUILINHE B LIETIOM.

CpeacTBO KOHTPOJIS, OPraHU30BaHHOE KaK
crienManbHas Oeceqa MeIarorMyeckoro
paboTHUKa C OOydYaromUMCs Ha TEMBI,

YcrHBIi onpoc N .
CBSI3aHHBIE C U3y4YaeMOW JUCUUILUIMHOM, U

Bomnpocsl o

cobecenoBanue, TeMaM/paszenam
3 paccyMTaHHOE Ha BBIICHEHHWE oO0OBeMa
(YO) . JACITATITUHBI
3HAHUH oOyu4aroterocs o
OTIpeNIeTICHHOMY pa3zielny, TeMe, podaeme
U T.II.
Cucrema cTaHIapTU3UPOBAHHBIX 3a/IaHHM,
MTO3BOJISAIOIIAS
Tect m
4 (T) aBTOMAaTU3HUPOB Bapuanr tecra

aTh MPOLEAYPY U3MEPEHHUS YPOBHS 3HAHUI

U YMEHUH 00y4aromerocs.

5 | Ox3ameHanuonHsl | CpeacTBO NPOBEPKM 3HAaHUM, YMEHHUH, | DK3aMEeHAallMOHHbIE

e OuneTsl HaBBIKOB. MOXET BKJIIOYAaTh KOMILJIEKC | OUJIETHI
TEOPETUUECKHUX BOIIPOCOB, 3ajad,

(9b) MIPAaKTHUYECKUX 3aaHUM.

3.1. Tekymuii KOHTPOJIb

OueHoYHbIE CPEICTBA TEKYIIIETO KOHTPOJIS YCIIEBAEMOCTH BKIIFOUAIOT KOHTPOJIbHBIE BOIIPOCHI
U 3a/1aHus B popMe GIIaHKOBOTO TECTUPOBAHUS ISl KOHTPOJISI OCBOCHHS 00YYaIOIIMMUCS Pa3IeioB
JUACHUIUIUHBL, ipueM PI'P.

Coaep:xkanue pacuyeTHo-TpaduyecKux pador.

PacuetrHo-rpadpuueckas padora Nel no nuddepeHnuajibHOMy HCHHCTEHHIO (PYHKIIUI 0HOI
nepeMeHHOI

Kpartkoe coneprkanue U 3Tarbl pacyeTHO-rpaduieckoil paboThl:
[Ipenen unciaoBoOi NOCIEN0BATENBHOCTH, IPEAET PYHKIIHH.
HccnenoBanue GyHKIMK Ha HENPEPHIBHOCTb.

Brraucnenue mpon3BoaHBIX (QYHKIINU.

HccnenoBanue GyHKIMH, TOCTPOCHUE TPaPUKOB.

Pac4yerHo-rpadguyeckas padora Ne 2 no pyHKIMAM HECKOJIBKHX NIEPEMEHHbIX.

Kpartkoe copeprxanue pacueTHO-rpaduyeckoit paboThI:
@DYHKIMY HECKOJIBKUX NepEMEHHbIX. YacTHbIE TPON3BOAHBIE. [IpOM3BOAHBIE OT CIOXKHBIX
¢ynkuuit. [Ipon3BoaHas O HaNPaBIEHUIO U IPAAUEHT. DKCTPEMYM (YHKLUH JIByX EPEMEHHBIX.

PacuyerHo-rpadguyeckas padora Ne 3 10 HHTErpajJabHOMY HCYHCICHHIO.

KpaTkoe copepxaHue u 3Tanbl pacdeTHO-Tpadudeckoil paboThl:
Ilepswiii sman:
MeTtoibl UHTErpUPOBaHUA. BhIunciaeHe HeonpeeIeHHbIX HHTETPAOB.
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Bmoporti sman:

HpI/IJ'IO)KeHI/IH OIPCACIICHHBIX UHTCTPAJIOB. HccnenoBanue cXOaUMOCTH HECOOCTBEHHBIX

WHTErPAJIOB.

JJIS BBITIOJIHEHH S pacdyeTHO-rpaduuyeckux pador (PI'P)

KoMmiekr 3anannii

0o IUCIHUIUINHE «MaTeMaTHYecCKH aHAJIH3»

Teopus npenenos u AuddepeHuupoBanue PyHKUNH OAHOM NepeMEeHHOM

1. Haiitu npenensr:

lim (2—11)2 —(1+n)2
nds (1+n)2 —(2—11)2

’

lim n+2-=38n° +3
oo Yn+5+n

2”2 + 3 ! 3n+l
hm . 2 . n—10
Hw(znzﬂj ’ l%n(\/" +1—n)’ nhiri(nﬂj .
. 2x7+11x+15 . 4x?
lim ——— lim——
x>-3 x+3 ¥-0 §in” 3x |
ool _ gl . sin3x e
My e lim (13"
0, x<-rx
y=9s8inx, —r<x<0
2. UccnenoBaTh Ha HEMIPEPHIBHOCTD U BBHIMIOJTHUTH YEPTEK: 7, x20
3. Haiitu npou3BoaHy10 yHKIUH:
2(3x3 +4x° —x—2)
r= 151+ x y =Inarcsinv1-e*".
3t +1
xX=—,
3t
tgx —ctgx (P
=arctg—————. y=sin| —+t |
YRR (3
6
co8ut y = arctg’ 1 +sinln2x
V1-2x7

Y Ssin(12x+1)

y =arctg’ In
x+2

3

. X
sin(x—=2y)+—=
(r-2)+%

y=(x)

Tx .
x=e'cost, Y =€ COst
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4. CocTaBUTh ypaBHEHHs KacaTeJbHOW M HOpMald K JaHHOM KpUBOW B TOUKe C abcuuccon

y=x>+8/x-32, x,=4.

2 1
X)=x" + —
5. IlpoBecTy MOHOE UCCIIEOBaHUE U TIOCTPOUTH TpaduK X
@OYHKIHMH HECKOJbKHX NepeMeHHbIX
x> +3y?
Zl! — Z” zZ=
1. HaiiTi yacTHbBIE IPOU3BOIHBIE BTOPOIO MOPSIIKA, YOSAUTHCS, UTO “» ~ “x: Xy

2
Y
Z="=
2. Haiitu TpaduCHT (1)yHI<I_[I/II/I z= f(X, y) B TOUYKE Mo(xoayo); \/; , Mo (476) X

2 2
3. UccnenoBarth Ha sketpeMyM (yHkimio 2 =X — X+ +2y,

HNHuTerpuposanue
BbruncauTe HeonpeaeJeHHbIe HHTErpaibl

dx
IZ(x+\/;, [x-27"dx I(x+1)exdx, [xcos3xdx ~ [e"cosxdx

i dx i dx J. x+18 dx | x+1 dr J.sin3xdx
xP—6x+18, " x*+6x+5, (x—6)(x+2) x*+3 , “cos’x
BbIuucuTh onpeiesieHHbIe HHTErPaJibl
7.6 1 dx 1 e dx
3sin? xcosxdx —_— x—1)e“dx _
(j) , (I)«/1+3x, g( ) , {x«/7+lnx,
¢ dx 2 14y Todx Lx? +2x
dx [——— —dx
J1O1+w/3x_2' Sarctgx 1(3x+5)2’ { ¥+l
S 2 = o dx
[ ——=dx N —x2dx 3sin’ xcosxdx  |——
o y1+x> £ ) !)‘ ) ?|).V1+3x,
l “ dx
(x—1e"dx _—
'([ ) ‘1[ xN7+Inx
Heco6cTBeHHBIE HHTETPAJIBI
1. YkaxkuTte, Kakoi U3 HECOOCTBEHHBIX HHTETPAJIOB SBJISICTCS CXOISAIITIMCS
T\/;dx, afx‘%lx, T\/x_sdx
1 1 1 .
© dx

2
2. BBIYHCIIAT HHTETPAI, YCTAHOBHUTH €r0 CXOMMOCTD HIIH PACXOIUMOCTD = 1+ X

X -
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o0
[1In xdx
3. BeUnCIIUTh HHTErPajl, yCTAaHOBUTD €r0 CXOIUMOCTD HIIH PaCXOAUMOCTh 1

a dx

4. BeraucnuTh HeCOOCTBEHHBIN HHTETpaN ° VX | yCTAHOBUTH €TI0 CXOJUMOCTh WIIH
PacxoauMOCTb.

1
dx
2
5. BBIYMCIUTh HECOOCTBEHHBINH MHTErpal —1 , YCTAaHOBUTH €TI0 CXOAUMOCTb WU

PacxoUMOCTb.

KpaTtHble uHTErpasbl
1. I3MeHUTh NOPSIIOK MHTEIPUPOBAHMS B ABOMHOM MHTErpae
2 6-x 12—y
[ax [ fx. )y [dv [ £ (x, p)dx
b. 0 .

a. o0 2x ,

”(lO—xz—yz)dxdy, D:{(x,y)| 1<x<2, 0<y<2}
2. Beruncnauts (P)

3. Beruuciauthb

H(12x2y2 + 16x3y3)dxdy;
D

D: le,yzxz,yz—\/;.
4. BEIYACIINTD

[[(x* + y)dxdy,
(D) D — MHOK€CTBO TOYEK TUIOCKOCTH, OTPAHNYEHHOE JTHHUAMHU

y=x/2, y=2x, y=2/x (x>0)

5. Haittu nnomaap GUrypsl, orpaHU4eHHON TaHHBIMU JTHHUSIMH
y=3/x, y=4e", y=3, y=4.
— 2 —
6. HaiiTu ruiomas Gpurypsl, OrpaHHYeHHON TuHmsamy Y =X | ¥ = —X+2

8. Haiitu 06beM Tena, nosyueHnoro spamenueM Bokpyr ocu OY purypsl, orpanuuennoii

_ 3 _ _
v V=X, Y=L x=0

9. Haiiti 06beM Tea, moay4eHHOoro BpamenueM Bokpyr ocu OX Qurypel, orpaHuueHHOM

auHusmMu V=X > Y =X

KonTpoabHbie padoThl (IpuMepbI)

BapuaHTt
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1. Hoctpouts rpaduk: ¥ = 3€0s 2x
2. Haiitu npeznenst:

m(S—n)2+(5+n)2 . 1—cos2x . X —x—x-2
N R ) RS NN L N o
. AxX—x—1 . [14+xcos2x xL
4) i In(x-1) 5) 1}23( 1+xcosx} 6) x—)oo X —x+1
-x, x<0
x>, 0<x<2
3, x>2

3. HccnenoBath Ha HENPEPBHIBHOCTD U BBHIIIOJHUTH YEPTEXK:
Bapuant

!
1. Haiftu nponsBoauyio Vx

Jx

=arctg’ In _
2)” ) 6) y‘(‘/;)
x3
sin(x—2y)+—:7x .
B) y r) x=e 'cost V=€ COS’

lim| ——
2. Haiftu 77\ X arctgx

1
f x) =x"+ —
3. IlpoBecTu MONHOE UCCIIEOBaHUE U IOCTPOUTDH IpaduK X",

Bapuanr.
ou

Nel. Boruucnautb npou3BOIHYIO IO HAIIPABIICHHUIO OS u Haiitn MOJyJIb BEKTOpA I'pajueHTa IJIs

X 3
Uu=2xy+—+z
(bYHKHI/II/I y B TOYKE A(6’9’ 1) B HalpaBJICHUH, COCTABJIAIOIICEM C OCAMU

cosoz—é cos,B’—é i
77 77 7/

KOOpAUHAT YIJIbI 2.
_ 2
Ne2. UccnenoBath Ha SkcTpeMyM dyHKImmo 2 — X (I—4x”—4y) -5 ,
dz
4 - —
N3 Z=1In(y—x") xX=A/sInt, y=C0St  Yaury df

Bapuant
Boiuucnumoe:

2
j2x+l lnxdx
2.1

. J'3x _4dx ) Isin33xd Jde

.
x? +4x cos” 3x 5.  V4-2x-x’

1. BpIUNCAUTH HHTErPAIBL:
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+00

[ [

N300pa3uth 00aCTh HMHTETPUPOBAHMUS W H3MEHUTH TMOPSIOK HHTEIPUPOBAHHS B IOBTOPHOM
HUHTErpaie
Vas—x?
J dx J £ G y)dy.

Berawcnute momane QUTYphl, OTPAHUYCHHON JIHHHSIMH
2
y=2-x", y=x.

BapuaHT 3a1aHMii TPEHMPOBOYHOIO TECTA.
3amaun

_arcctg%/; dy—9
1 vacth 1. y=sinlnx, y',y"=? 2. X I 3.

y =3x +xe*,x,=2/1x=0,1, 0y—-?

!
4. Haiiti mpou3Bouyto Vs :

y =3 Sin4 x__3 arctg7x
)~V x 6) V=x

Xy _
e¥ +==cos3x _ '
B) x r) X=cost+sin¢, ¥ =sint—tcost

2
5. UccrnenoBarh Ha 9KCTPEMYM f(x)=(x=3) (x—S)_

yoe
6. HaiiTi nuHTEpBaIbl MOHOTOHHOCTH X .
3
X
5 f(x):——16x [_5.1]
7. Haiitn HanGosnblee, HaMMEHbIIee 3Ha4eHUe (PyHKIUU 3 Ha oTpe3ke L 7.
1
— 2 xX=—
8. IlocTpouTk KacaTenbHyIO K rpaduky GpyHKIUN f (x) = 3arccos x B TOYKE 2.
2 yacTthb 9. HaiiTu ipenensl:
2 2
3+n) —(2+
lim( n)z ( n)z lim tg2 lim X’ +2x-3 lim tg5x
17" (24+n) =(1-n) )0 —1 3) o5 150 +6x 4) 5 BT
3 yacTh
0, x<-rx
y=4<sinx, —7<x<0
>
10. UccnenoBaTh Ha HEMPEPHIBHOCTH M BBITTOJIHUTD YEPTEXK: 7, x20
3
X
/ (x ) )
11. [IpoBecTH MoIHOE MCCIEIOBAHNE U TOCTPOUTH rpaduK x -4,

Kpurtepun onenku:

- OIICHKA «3a4TEHO» BBICTABIISETCS CTYJCHTY, €CJIU OH PEryJISIpHO B TEUCHHE CEMECTPa MPEeCTaBIIsII
peICHUA 3ala4, BBIIMOJIHWI IIOJHOCTBIO BCC 3aJaHUd W HX 3allUTUJI, OTBCTHB Ha BOIIPOCHI
npernoiaBaTes;
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- OLIEHKAa «HE 3aYTEHO» BBICTABISAETCS CTYJIEHTY, €CIM OH HEPETYJSIPHO B TEUYEHHE CEMECTpa
MPEJICTaBIsUT PEIIeHUs 3a/lad, BBIMOJHWI 3aJaHHsl HE MOJHOCTHIO WM BOOOIIE HE MPEICTaBIIsUI
paboThl Ha TPOBEPKY, JOIMYCKAeT CYIIECTBEHHbIE HETOYHOCTH B OTBETaX Ha BOIPOCHI
MIPEeno1aBaTeis.

Jlist IpoBeICHUSI TEKYIEr0 KOHTPOJS 3HAHWK CTYJCHTOB B JUCTAHIIMOHHOM (opmaTe B
pa3paboTraHHbIX Kadenpoit «MaTemaTtukay OHJIaWH-Kypcax MMEIOTCS MPOMEXKYTOUYHbIE (MPOOHBIE)
TECTBHI.

3.2. [Ipome:kyTOUHAS aTTECTAIUSA

[TpomexxyTouHas aTTectamus - (3K3aMeH) IPOBOIUTCS 10 OusieTaM B yCTHOM (opme.
Bpewmst 11 moAroToBKM OTBETA HA BOMPOCH HE Ooiiee 45 MUH.

buneT BKIIIOYaeT TEOPETUYECKUI BOIIPOC U 3a/1a4H.

KoMITIeK Tl SK3aMEeHAIIMOHHBIX OUJIETOB XpaHATCs Ha Kadenpe «MaTemaTukay.
TunoBbie BApUAHTHI ONJIETOB MPUJIATAIOTCS.

KommiekT Bonpocos

no pucuuminae «MareMaTHYecCKu aHAJIu3»

JAu¢pdepennunaibHoe ucuuciaeHue GyHKuuil 01HON epeMeHHOI

[TonsiTHE MIEpeMEHHOMN BETMYUHBI U 001aCTH €€ U3MEHEHUSI.

MOHATHE (PYHKIIMOHAIBHON 3aBUCUMOCTH, KilacCHu(pUKanus GyHKINH.

OmnpeneneHre U THITBI YUCIOBON MOCIEI0BATEIBHOCTH.

[Ipenen YUCJIOBOM IIOCJIEI0BATEILHOCTH. Apudmerndeckne OInepannuu HaJ

MOCIIEI0BATEILHOCTSMHU.

5. VYcnoBus cylecTBOBaHMSI KOHEYHOIO MPEJieia YUCIOBOM MOCIe10BaTebHOCTH (TeopeMbl Koiu
u Beiiepipacca).

6. Bropoii 3ameuarensHbII pees.

7. llpenen dynkuuu. Onpenenenus. [ eomerpudeckas MHTEpIIpETalUs MOHATUS peaea QyHKINU.

CaoiicTBa IpeIesoB.

BbeckoneuHo Masbie, 0eckOHEUHO O0IbINe QYHKITUH.

[TepBriil 3amMevaTenbHBIN IPEAE.

10. beckoHeyHO MaJble BETUYHUHBI. DKBUBAJICHTHBIE OECKOHEUHO MaJble U MX HMCIIOJIb30BAHUE TPU
BBIYMCIICHUH NpeenioB. Tabnniia SKBUBaIEHTHBIX OECKOHEYHO MaJIbIX.

11. HempepbiBHOCT,  (yHKIIMM B TOYKE M Ha MpoMexyTke. OIHOCTOPOHHHE MpEaebl.
Knaccudukanus Touek paspbiBa rpaduka.

12. CpoticTBa QpyHKIIMI, HEMPEPHIBHBIX Ha O0Tpe3ke (Teopembl Beitepmtpacca, bonbiano — Korm).

13. IlpousBonHas. ['eomeTpuueckuii u puznveckuil CMbICI Mpou3BoAHON. KacarenbHas u Hopmanb
K TUIOCKOHM KPUBO.

14. Tabnuua NpoU3BOJHBIX OCHOBHBIX AJIEMEHTAPHBIX (OyHKITHHA.

15. CBsi3b MEXy CYIIECTBOBAaHHWEM MPOU3BOIHON (DYHKITMU B TOYKE M HEMPEPHIBHOCTHIO (YHKIIMH
B TOM K€ TOYKE.

16. IlponsBoaHast CyMMBI, MPOU3BEACHHMS, 4aCTHOTO. [I[pon3BoHAS CTTOKHON M 0OpaTHOM (DYHKITHIA.

17. TlpousBoaHas MapaMeTpPUIECKH 3aJaHHOHN (PyHKITUH.

18. IlpousBoaHast GyHKIIUH, 3aIaHHON HESBHO.

19. IuddepeHuupoBaHme CI0KHON MOKA3ATETHHON (QyHKITUH.

20. uddepenmupyemocts. duddepennnan. 'eomerpudeckuii cmpica quddepennmana.

21. IIpousBonusie U 1udGepeHanbl BEICIINX TOPSIKOB.

i e

o %
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22.

23.
24.

25.
26.
27.
28.
29.
30.
31.
32.

SANRANE e e

= 0 0

V0N U AW

10.
11.
12.
13.
14.

15.
16.
17.
18.
19.

20.

OcnoBHble Teopembl auddepennnansHoro ucuucienus (teopema Pepma, Teopema Poss,
teopema Jlarpanxa, Teopema Komn).

[IpaBuio Jlonurans.

Mmnorounen Telnopa u ero coiicrsa. @opmyina Teitnopa. OctaTounslii uneH popmyisl Telnopa
B (hopme Jlarparmxa u Ileano.

AcuMnToThI rpaduka GyHKIUH.

OxctpemyMm. Heobxoaumoe ycinoBue sKcTpeMyma.

JlocTaTouHBIE YyCIIOBUS DKCTPEMYyMa.

JlocTatouHoe ycnoBue Bo3pacTanus (YObIBaHUS) (OyHKITHH.

Haubosnbniee u HanMeHblee 3HaueHUS (QYHKIMHM HA OTPE3Ke.

BrImykiocTh, BOTHYTOCTb, TOUKA reperuda. JloctaTouHoe yciioBre BOTHYTOCTH (BBIITYKIIOCTH).
Heo6xoanmoe ycnoBue Touku neperuda. Jlocratounoe ycioBue neperuoa.

OOm1ast cxema IOCTPOCHHS U HCCIEIOBaHUS Tpaduka QyHKITUH.

(I)yHKIII/II/I HECKOJBKHUX MMEPEMECHHBIX

OmnpeneneHne 1 TeOMETPUIECKUN CMBICK (YHKIIUHU IBYX NEPEMEHHBIX.

Jluauu ypoBHS (GYHKIIUU IBYX MIEPEMEHHBIX.

YacTHEIE IMPONU3BOAHBIC (1)YHKIH/II/I HCECKOJIbKHX NICPEMECHHBIX, UX FGOMeTpI/I‘IGCKI/Iﬁ CMBICJI
OYHKIIH HECKOIBKUX MEPEMEHHBIX, MOHITHE TONHOTO nuddepenimana.
JuddeperurpoBanue CI0KHBIX QYHKIMNA HECKOIBKUX TIEPEMEHHBIX.

[Ipou3BoIHBIE BHICIIUX MOPSAKOB (PYHKIIMHM HECKOIBKUX MEepeMeHHbIX. CMelaHHbIe
npousBoaHsie. Teopema lIBapiia.

[IpousBoaHas GyHKIIUU HECKOIBKHUX MEPEMEHHBIX 110 HAMPaBICHUIO.

[Tpoun3BoHas 11O HAMIPABJICHHUIO U TPATUEHT CKAJISPHOTO MOJISI.

DKcTpeMyM (PYHKIIMH HECKOJNBKUX MEPEMEHHBIX.

. Heo6xonnmoe u toctaTogHOE YCIOBUS SKCTpeMyMa (DYHKIIMH ABYX ITEPEMEHHBIX.

HNHuTerpajibHoe ucyMcIeHHe

[TepBooOpasHas, HeonpeaeIeHHBIN HHTErpall. Tabinia OCHOBHBIX HHTETPAJIOB.

3aMeHa IEpEMEHHOIN ¥ HHTErPUPOBAHKE 10 YaCTSIM B HEOIIPEIEIIEHHOM UHTETPAJIE.
WHuTerpupoBaHue ¢ HIOMOIIBIO MOABEAECHUS MO 3HaK AuddepeHnnana.

WHuTerpupoBanue paryoHaIbHbIX IpOOeH.

WHTerpupoBanne 1o 4acTsIM U 3aMEHa IEPEMEHHOM B OIPeIeICHHOM UHTETpalle.
WHTerpupoBanue TPUroHOMETPUUYECKUX (DYHKIMHA, OCHOBHBIE IPUEMBI.

WNHTerpupoBanne uppanoHaibHbIX QYHKIHM.

YHuBepcanpHas TPUTOHOMETPUYECKAs IIOJCTAaHOBKA.

OnpenenenHblil uHTErpai u ero ceoiictea. @opmyna Hetotona — JleliOHuna.

[IpunoxeHus onpeneneHHOro HHTErpajga K pelieHUI0 FTeOMeTPUIECKUX U (PU3NYECKHX 3a/1ad.
Boruncnenue miomazeil ¢ moMoubio oNpeAesieHHOr0 HHTerpaia.

Brruncnenue niomany v JJIMHBL KPUBOH, 3aJaHHON YpaBHEHUSIMH B ITapaMeTpU4ecKoi Gpopme.
Boruncnenue miomaay KpUBOJIMHEHHOTIO CEKTOpa B MOJSPHBIX KOOpAUHATAX.

Boeluncnenne 1uiomanedi B NPSMOYTOJBHBIX M IMOJSIPHBIX KOOpAMHATAX C  IIOMOILBIO
OIIpeIeIEHHOTO UHTErpaa.

Boruncnenue 1iauHbl AYTH ¢ TOMOLIBIO ONPEACIEHHOIO0 HHTErpaa.

Brluncnenue qMHbBI 1yrd KpUBOH, 3aJaHHOM MapaMeTPUYECKH.

Brruncnenue oobema Tena BpaleHusl ¢ TOMOIIbIO OMPEASIEHHOI0 HHTErpana.

Boruncnenue miomaay noBepXHOCTH Tejla BpaIleHHUS.

HecoOcTBeHHBIE HHTETpaAIbI IEPBOTO U BTOPOro Tuna. [ToHATHS CXOIUMOCTH U PaCXOAMMOCTH
HECOOCTBEHHOTO MHTErpaJa.

HecoGcTBeHHbIE MHTErpaIbl OT Pa3pbIBHBIX (DYHKIHH.
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TunoBbie BApHAHTHI OUJIETOB
o IUCHHUIUINHE «MaTeMaTHYeCKHH aHAJIH3»

MUHHUCTEPCTBO OBPA3OBAHUS U HAYKU POCCUMCKOMN OEJIEPALIMUN
®EJJEPAJIBHOE TOCYJJAPCTBEHHOE ABTOHOMHOE OFPA3OBATEJIbHOE
YUYPEXJIEHWE BBICIIET'O OFPA3OBAHUSA
«MOCKOBCKHUM MOJJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHWMH MMOJIUTEX)

dakynbreT 0a30BBIX KOMIIETCHIUH, Kadenpa «Matemartuka
Jucuunnuaa «MaTeMaTHYeCKUM aHalIn3)
Kypc 1, cemectp 2

3K3AMEHAIIMOHHBIN BUJIET

2. TlepBooOpa3Hasi, HeOMpEAeIeHHBIN HHTErpal. TabmuIa OCHOBHBIX HHTETPAJIOB.
dx

“ 4
3. BHIYHCINTH HEONPEeNeHHbIH HHTerpan ~ VO —X +v5—X

4. Haiitu rpaguent pyskimu 2 = YVY g touke M,(1.4) .
5. VYkaxute, KaKoil U3 HECOOCTBEHHBIX HHTETPAJIOB SBISIETCS CXOASIIUMCS

T\/;dx, Tx’3dx, T\/?dx
1 1 1 o

_ —X
6. HaiiguTe sKCTpeMyMbI M TOYKH Tiepernda GpyHkuuu v = (x—De ™

YTBepxeHo Ha 3aceqannu Kadeapsl mateMaTtuku « 30» 04 2025 r., mpotokon Ne 7
3aB. kadenpoii O.M. bapanona / /

MUHHUCTEPCTBO HAVKH U BBICIIIET'O OBPA3BOBAHU S POCCUMCKOM ®EJEPALINN

®EJEPAJIBHOE T'OCYJAPCTBEHHOE ABTOHOMHOE OEPA3OBATEJIbHOE
YUPEXXJIEHME BBICIIEI'O OFPA3OBAHUS
«MOCKOBCKHNH MOJUTEXHUYECKN YHUBEPCUTET»
(MOCKOBCKHMH MMOJIUTEX)

@akynpTeT 0a30BBIX KOMIIETCHIIUH, kadenpa «MaremaTHka»
Jucuunnuaa «MaTeMaTHYeCKUM aHalIn3)
Kypc 1, cemectp 2

JK3aMeHANMOHHBIN OmJteT Ne 1

1. HecobcTBeHHBIE HHTETPATBI NEPBOTO U BTOPOTro TUMA. [IoHATHS CXOAMMOCTH U paCXOAUMOCTH

HECOOCTBEHHOT'O MHTErpaa.

t 2¢?
v o X = 3 y = 3
2. Haiit mpou3BoaHYI0 (QyHKIMY, 3aJAHHON TApaMETPUUECKU 1+1¢ 1+£ .

_ 2 2
3. I/ICCHCILOBEITB Ha SKCTPEMYM (bYHKI_II/II-O Z=X —x+ Yy + 2y .
7.6

: 2
I 3sin” x cos xdx
4. BbluuCIUTH ONPEECICHHBIA HHTETpAT 0
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5. Haiitn 06beM Tena, nosydeHHoro pamenueM Bokpyr ocu OX urypel, orpannueHHoi

3
mammsmu V=%, y=1 x=0

YT1BepxkaeHo Ha 3aceqanuu Kadenpel matematuku « 30» 04 2025 r., mpotokoa Ne 7
3aB. xageapoii O.M. bapanosa / /

J1i1st IpoBeICHUS IPOMEKYTOUYHOTO KOHTPOJISl 3HAHUH CTYIEHTOB B TMCTAHIIMOHHOM (popMaTe
B pa3paboTaHHbIX Kadenpoi «MareMaTuka» OHIAH-Kypcax UMEIOTCS UTOIOBBIE TECTHI.
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