[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:
OMO: Makcumos Anexceit bopvdBIMCTEPCTBO HAYKH U BBICILIEI'O OBPA3OBAHUS POCCUMCKOM ®EIEPALINA

Romxocts: anpgy AR OISR BEOPRIRISE B BHDMHOE OBPAZOBATEILHOE YUPEXIEHUE BHICIIEFO OFPA3OBAHMS
[ata nognucanus: 26.09.2023 10:46:21

Vincansioit nporpavi MG CKOBCKHAM MOJUTEXHUYECKUA YHUBEPCUTET»
8db180d12502ac9e6052125672742735¢1801d6 (M OCKQBCKUM MOJIMTEX)

(I)aKy.]'leeT XMMHY€CKOM TeXHOJIOIuM U OMOTEXHOJIOTuH

FBEPKJIAIO

9

S OBPRAGS
o &mqotw,,ﬁa,y

. aﬁ%” "O/,l 085 "h
SN (),’Ig {» 2\ Q
R )

\’C‘
\'\.,

« Wﬁ mﬁh& \3\ * £ 2023 r.

S

PABOYAA ITPOTPAMMA JTUCIIAITIMHBI

«MaTeMaTHYeCKHU aHAJIN3)

Hanpagnenue noarotoBku
15.03.05 «KOHCTPYKTOPCKO-TEXHOJI0THYECKOE o0DecriedeHne
MAIINHOCTPOUTEIbHBIX POU3BOACTB»

[Ipodunn
«KoMnboTepHOE NPOEKTHPOBAHUE 000PYA0BAHUS U IPOU3BOICTB)»

Ksamudukamms
O0akasnaBp
®opmbl 00yUeHUs
Ounas

Mocksa, 2023 r.



PaszpabGorunk:

A
Kanz. ¢us.-mar. Hayk, goneHT ;]M”U 7 /E.A. Koran/

H.o0. 3aB. kadenpoit «Martemaruxa»,

KaH[. (pu3,-MaT. HAyK /H.B. Bacwisesa/

CorJiacoBaHo:

H.o. 3aB. xadenpoit «AmnmapatypHoe opopmMIeHHE U aBTOMATU3AIUS TEXHOJIOTH-
YeCKHUX POon3BoACTB nMeHH npod. M.b. I'enepanoBay

——

K.T.H., JOLEHT ==/ A.C. Cokoros/



Conep:xanue

Lenn, 3agaum 1 nnaHnpyemble pesybTaTbl 06y4eHMA NO ANCUMNNUHE...........
MecTo ANCUMNANHBI B CTPYKTYpPe 06pa30BaTENIbHON MPOTPAMMDI.......eveeverereens
CTpyKTypa v COAEPIKAHUE TUCHUTITHHBL. ...t utteteeneeeenneenneeanaeenneennnenns
3.1.  Buapl y4eOHOM PABOTbI Y TPYAOEMKOCTD .ccuveueeererereesreseereeseseessessaneens
3.2. TemaTUYeCKUI NAaH U3YYEHUA OUCUMIIUHDL.....covveeeeerrenreeeereeteeveanees
3.3,  CoaeprKaHME ANCUMMIMHDL....cueeeereeereereieeesriresneaeeseaesssesennns
3.4. TemaTuKa CEMMHAPCKUX/MPAKTUYECKUX N NaBOPATOPHbIX 3aHATUN....
YyebHo-meToanYeCcKoe N MHOOPMALNOHHOE ODECNEYEHMUE. .......cceveerreerennrnienn
4.1. HopmaTtusHble ZOKYMEHTbI U TOCTbluuuiiciiiceieee e iriiee e creees e esevenne s
4.2. OCHOBHAA NIUTEPATYP e reeereeriueeenrressneressesesssessssesssssessisnssssssssssnnssssans
4.3, [JONONHUTENBHAA INTEPATYP e ccurererrrerseressieesieeassuesesseesssessssesesssesssnes
4.4. DNEeKTPOHHbIe 06PA30BATE/NbHBIE PECYPCHI..cuuireieeeereereererreriereesaerenees
4.5.  JInueH3noHHoe 1 cBoH6oAHO pacnpocTpaHAeMoe nporpammHoe obec-
TIEUEHMB ... vttt et st st she et et st tes et seeseesue et ees e e eesee saeenes
4.6. CoBpemeHHble NpodeccoHanbHble 6a3bl 4aHHbIX U MHOOPMALMOHHbIE
CMPABOUYHBIE CUCTEMDL .. ueeueeeeeueeutieeesteniestsseesteeueesseenbenses e seesneanees
MaTepranbHO-TEXHNYECKOE ODECMIEUEHME. .....coviveerecee ettt e
MeTOAMUECKMNE PEKOMEHOALMM.....coeereenniiesieereeeeneeneeenieessteseesueeneessesssensesessues
6.1. MeToaunyeckue pekomeHgaummn ana npenogasartensa N0 opraHM3auum
(o1 R T=T TSRS R
6.2. MeToanYecKne yKazaHUA ANa 06y4aroLLMXCA NO OCBOEHMIO ANCUUNAN-
HBl . cu et tttetteue e st seeeue et e st tesbea et e sae ebeeue et essees et et sbe et enseebben et e s
7. DOHA, OLLEHOUHDBIX CPEIACTB.c.uvevrrrereesersirsersesesseseesseeeneenessessessesseseessesessessessessennes
Mpunoxkenue 1. TemaTMyeckMin NNaH COAEPHKAHMUA AUCUMTIIUHDIL.....cccveereervererrennens
MpunoxxeHne 2. POHA OLLEHOUHDBIX CPEOCTB ..uevuerrererreereerreereersersesssesseeseessesssersessssssenses
1. MeTozbl KOHTPONA U OLEHNBAHMA PE3Y/IbTATOB ODYUEHUA ...
2. LLIKana v KpUTEPUM OLLEHUBAHUA PE3YIbTATOB OOYUEHUA... v
3. OLLEHOUHBIE CPEBACTBA e eueerreureueraeesreeneereessesssestsaessresseseesssennesnessessresnseseessessnensenss
3.1. TEKYLLNI KOHTPOIb. e veeeeereeteereireessesseseessestessesssesaesssssessessesnssssessassssnnnens

3.2. [MPOMEIKYTOUHAA ATTECTALM A i i ireierierieeeeesereeesreees e sreae s sssaeeeesseaeessnnes

00O 00 00 00 0 N O L1 1 L1 B

10
11

11

11
13
14
19
19
19
20
21
27



1.  Hexau, 327244 ¥ IVIAHUPYeMble Pe3yJbTaThbl 00y4eHHS 110

JTUCHUILINHE
K oCHOBHBIM 1I€15IM OCBOEHHUS AUCLHUIUIMHBL «MaTemMaTuuecKuid aHauu3» CiIeayeT OTHE-
CTH:
- BOCIIUTaHHE y CTYJCHTOB O0IIe MaTeMaTHYeCKON KyJIbTYPbI;
- IpUOOpETEeHHE CTYAEHTaMU LIMPOKOI0 Kpyra MaTreMaTHYeCKMX 3HaHWM, yMEHUH u
HAaBBIKOB;

- pa3BHUTHE CIOCOOHOCTH CTYACHTOB K WHAYKTHBHOMY W JEAYKTHUBHOMY MBIIIJICHUIO
HapsAly ¢ pa3BUTHEM MaTEMAaTHYE€CKON MHTYULINH;

- YMEHUE CTYJCHTAMH Pa3BUBATh HABBIKU CAMOCTOSITEIILHOTO U3y4eHHUs yIeOHOM U Hay4-
HOM JIUTEpaTyphbl, COAEPKAIICH MaTeMaTUYECKUE CBEJICHUS U PE3YJIbTaThl,

- IOITOTOBKY CTYACHTOB K JICATEIHHOCTH B COOTBETCTBUU C KBATM(DHUKAIIMOHHOW Xapak-
TEepPUCTUKON OakajaBpa MO HAMpPaBJICHUIO, B TOM 4Hcle (OpMHUpPOBaHHE YMEHUN HCIIOJIb30BATh
OCBOCHHBIC MATEMATHUYECKUE METO/IbI B TPO(PECCHOHAILHON A TEIHHOCTH.

- MOATOTOBKY BBICOKOKBAIU(UIIMPOBAHHBIX KaJIPOB, BOCTPEOOBAHHBIX B YCIOBHIX UG-
pOBOIl TYpOYJIEHTHOCTH M BBICOKMX TEXHOJIOTHYECKUX PHUCKOB COBPEMEHHOU HU(PPOBON IKOHO-
MHKH.

K ocHOBHBIM 3a/1auaM OCBOCHMSI AUCUUIUIMHBI «MaTeMaTH4eCKUil aHAIU3)» CIEAYET OT-
HECTH:

- OCBOCHUE CTY/JICHTaMH OCHOBHBIX MOHSITHIA, METOI0B, POPMHUPYIONIUX OOIIYI0 MaTeMa-
TUYECKYIO MOATOTOBKY, HEOOXOIUMYIO JIJIsl YCIEIIHOTO PELICHUS MPUKIAIHbIX 3a/1a4;

- (hopmupoBaHue y cTyIeHTa TpeOyemMoro Habopa KOMIETEHIIN, COOTBETCTBYIOIUX €0
HaIPaBJICHUIO MOATOTOBKH U 00ECIICUMBAIOIINX €T0 KOHKYPEHTOCTIOCOOHOCTh Ha PBIHKE TPY/a.

OOyuenune 1o aAucHUIUIMHE «MareMaTuuyeckuil aHaiu3» HamnpaBlIeHO Ha (GOPMHUPOBAHUE
y 00y4aronuxcsl CleAyromux koMmeTeHui B cootBercTBuu ¢ ®I'OC 15.03.05 mo Hampasie-
Huto noArotoBku 15.03.05 KoHcTpyKTOpcKO-TEXHONIOTHYECKOe 00ecledeHre MalliHOCTPOU-
TEJIbHBIX MPOMU3BOJCTB, Mpodmib «KoMIblOTepHOE MPOEKTUPOBAaHHE OOOpYIOBAHUS U HPOU3-
BOJICTB», YTBEPXKJACHHBIM IpHKa3zoM MuHucTepcTBa 00pazoBaHusl U Hayku Poccuiickoit ®ene-
panuu ot 17.08.2020 Ne 1044.

Koa u HanMeHoBaHue KOMIIeTeHIIM I

](IH}]]/IKaTopr JAOCTHKCHHUA KOMIIC-
TCHIIUH

VYK-1 CniocobeH ocyecTBIATh MOUCK KPH-
TUYECKUN aHaJIN3 U CUHTE3 UH(OpMaIH
MPUMEHSATh CHCTEMHBIN MTOAXOT ISl PEIICHUS
MIOCTaBJIEHHBIX 3a]1a4

NVYK-1.1. AHanusupyer 3aaa4y, BBIIEISS €€
0a30Bble COCTABIIAIOLINE

NYK-1.2. OcymuiecTBisieT OUCK, KPUTUYECKH
OlleHMBaeT, 0000IIaeT, CUCTEMATU3UPYET H
pamKupyer uH(pOpMAIHIO, TpeOyeMyro s
peleHHs TOCTAaBICHHOM 3a/jauu

NYK-1.3. PaccmaTpuBaeT W mpemjaraeT pa-
IIUOHAJIbHBIE BapUAHThI PEIICHUsI TOCTaBIICH-
HOW 3a/1a4M, WCIIOJB3YSl CUCTEMHBIN IOAXO],
KPUTHYECKH OIICHMBAET MX JIOCTOMHCTBA H
HEIOCTATKH

2. MecTO TUCHUILTAHBI B CTPYKTYpPe 00pa3oBaTeIbHO MPOrpaMMbl




JucnuriuHa OTHOCUTCS K 00s3aTennbHOM yacTu 050ka bl: Monyns «Martemarnueckue u ecte-
CTBEHHO-HAYYHbIE AUCIUTUTHHBDY.
Hucnurnmuna 6a3upyercst Ha CIeAyOIIeH, MpOoiAeHHOW TUCIUTIINHE:

- TMHEeWHas anredpa.
Hucnunmuna «MaTeMaTHYeCKU aHaJIU3» JIOTHYECKH CBS3aHa C MOCICAYIOMMMH AUCITUILUTHHA-
MH:
B obazamenvron vacmu:

- (husuka;

- 3JIEKTPOTEXHHUKA U DJICKTPOHHUKA,

- COIPOTHUBJICHUE MATEPUAJIOB,;

- TepMOAMHAMHUKA U TEIUIoNepe1aya,

- TEOPETUYECKasi MEXaHHUKa,

- TEOpHUSI MEXaHU3MOB U MAIIINH;

- KOMIIBIOTEPHBIN aHAIN3 U ONITUMU3ALIUS 3JIEMEHTOB KOHCTPYKIIUH;

- OCHOBBI 9KOHOMHUKH;

- KOHCTPYHUPOBAHHUE U PaCUET 2JIEMEHTOB 000PYI0BAHUS OTPACIIH;

- pacyeT TeXHOJIIOTMYECKOTr0 000pyAOBaHUS OTPACTU C IPUMEHEHHEM MPUKIAIHBIX TIPO-
rpamm,

- CHCTEMbl aBTOMATH3WPOBAHHOTO NPOSKTHPOBAHMS MAIIMHOCTPOMUTEIIBHBIX TIPOU3-
BOJCTB.

B uwacmu, popmupyemoii ynacmuuxamu 06pazoeamenbHbiXx OMHOUEHUIL.
- OCHOBBI 00OpPa0OTKH M aHATN3a PE3yIbTATOB UCCIICIOBAHHMIA.

3. CTpyKTypa M cofepKaHHe U CHUTLTHHBI

OO61mas TpyJ0eMKOCTh AUCHHUILIMHBI COCTaBIsET 4 3aueTHbIE eUHULBI -144 yaca.

3.1. Buabl y4eOHoii padoThl U TPYA0EMKOCTD

n/n Buj yueOHoit padoThl Koliflc‘;icmo Cemectp 2
AyIMTOpHBIE 3aHATHS 72 72
B ToMm uucne:
Jlexun 18 18
1
CeMuHapcKkue/mpakTHUECKHUE 3aHATUS o4 o4
: JlaGopaTopHblie 3aHITHS - -
CamocrosiTeibHAs padoTa 70 70
IIpomeskyTouHast aTTecCTALMS
3K3aMEH D )
HTroro 144 144




3.2. TemaTruyeckuii IJIaH U3yYeHUsI AU CHUTLINHBI

Pasmenién B mpunoxenuu 1 k pabodeit mporpamme.

3.3. Coaep:xanue pa3ieioB TUCHUINTHHBI

BBeaenue

[Ipenmer, 3agaun U coaep:kaHue AUCUMILTUHBL. OCHOBHBIC STalbl PA3BUTHUS JAUCLUILIH-
Hbl. CTpyKTypa Kypca, ero MeCTO U poJib B OJATOTOBKE OakanaBpa, CBsI3b C APYTHUMH JAUCLHUILIH-
HaMHU.

Paznea 1. IuddepennnanbrHoe ucuucjienue pyHKuui 01HOH nepeMeHHO

Tema 1. Hucnoas nocneaoBarenbHOCTh. [Ipenen uncnoBoil mociaea0BaTeIbHOCTH U €T0
cBorictBa. Oynknus. [loctpoenne rpadukos Gynknuid. [Ipeaen Gynkuun. OCHOBHBIC TEOPEMBI
o npeaenax GyHkmun. [IepBeiii 1 BTOpOH 3aMedarenbHbIe mpeaeibl. CpaBHEHUE OECKOHEYHO Ma-
JBIX U OECKOHEYHO OOJIBLINX BEJIMYMH. DKBUBAJICHTHbIE OECKOHEUHO MaJlble BEJIMYMHBI.

Tema 2. HenpepsiBHOCTh (DYHKIMI B TOYKE M Ha MPOMEXYTKe, ToUkHM pa3peiBa (PpyHK-
UM, UX KJaccuukanus. ACUMITOTHI rpaduka QyHKIMH, UX KIacCUPUKALMSL.

Tema 3. [IpousBoanas ¢ynkun. ['eomerpuueckuii U GU3NIECKHiA CMBICT IPOU3BOTHOM.
[TpaBuna quddepenipoanus U GopMyIIbl BBIYHCICHUS TPOU3BOAHBIX. Tabauia npon3BOAHbBIX
OCHOBHBIX 3JIEMEHTapHbIX (YHKIMI. Bbluncienne npon3BoAHbIX (YHKIMM, 3alaHHbIX pa3iny-
HBIM 00pa3oM.

Huddepenunan. [IponsBoansie u auddepeHnnansl BEICIINX MOPIKoB. [IpubmmkeHHbIe
BBIUHUCIICHHSI C IOMOILIbIO U HepeHInaloB.

Tema 4. IlpaBwio Jlonurans. @opmyna Teitopa. PackpeiTue HeonmpeneaeHHOCTEH pas-
JUYHOTrO TUIA. Pa3noxeHne OCHOBHBIX JIeMEHTapHbIX (QyHKUuH mo ¢opmyne Teitnopa. Ilpu-
OJIM>KEHHBIE BBIYHCIICHUS ¢ TOMOIIIbIO (hopmyiibl Teitnopa.

Tema 5. OcHoBHbIE TeopeMbl U HepeHInaTBHOTO UCUUCIIeHUsI. MOHOTOHHOCTD (PyHK-
1M, SKcTpeMyMbl HeoOXxoauMble U 10CTaTOYHbIE YCIOBUSI MOHOTOHHOCTH, JIOKAJIbHOTO IKCTpe-
myMma. MccnenoBanue BeITYKIOCTH Tpaduka GyHKuK. Touky nepernda rpaguxa GyHKIUH.

OObmas cxema uccieqoBaHusl QyHKIMU U TocTpoeHus ee rpaduka. CBoiicTBa (PpyHKUINH,
HENpepbIBHBIX Ha oTpe3ke. Hanbombiee 1 HauMeHblee 3Ha4eHus1 GYHKLIUU Ha OTpE3KeE.

Pa3nea 2. ludgdepennnanbHoe HcHUCIeHHE PYHKIMH HECKOJIBKHUX IePEeMEHHbIX

Tema 1. @yHKIIMN HECKOJIBKHMX MEPEMEHHBIX. JINHUM M MOBEPXHOCTH YpOBHs. YacTHbIE
npousBoaHbie. [lonubiil qudpdepenunan. Ilpon3BoaHbIe CI0KHOW PYHKIIMN HECKOJIBKUX Mepe-
MeHHbIX. YacTHbIE TPOU3BOIHBIE U JU(depeHImanbl BrICIINX mopsaakos. Teopema IlIBapia.

Tema 2. [IpousBognas no HanpasneHuto. ['panuent. KacarenbHas x xpuBoid. KacaTens-
Hasl TUIOCKOCTh M HOpMaJlb K MmoBepxHocTu. Popmyina Teitnopa. DkcTpeMyM (QyHKIIUN HECKOIb-
KHUX TiepeMeHHbIX. Heo0XxoaumMble 1 T0CTaTOUHBIE YCIOBUS AKCTPEMyMa.

Pa3znen 3. UHTerpasbHoe HCHUCIEHHE

Tema 1. [lepBooOpa3Has. Teopema cyiiecTBOBaHUSI HEOIpenelIeHHOro uHrerpana. He-
OTIpe/ieIeHHBId MHTETpall U ero CBOMCTBa. Tabiuiia MHTErpajioB OT OCHOBHBIX 3JIEMEHTapHBIX
¢byHkuil. MeTos1 HEemocpeICTBEHHOTO HHTETPUPOBAHMSL.

MeTobl HHTETPUPOBAHUSL C MOMOIIBIO 3aMEHBI IEPEMEHHOM, OBEIEHUEM 0T 3HAK Tudde-
peHIuana. Meroa HHTErpupOBaHUS MO YaCTSIM.

WHTerpupoBanne palMoHAIBHBIX Jpo0eii, MHTerpupOBaHHE HEKOTOPHIX BHJOB HPPALMOHAIb-
HBIX ¥ TPUTOHOMETPUYECKHUX (QYHKIUH.



Tema 2. 3amaun, TPUBOASIINME K TOHATHIO OMpeeIeHHOTo uHTerpana. OnpeneaeHHbII
UHTErPaJl, €ro CBOMCTBA. Y CIOBUS UHTEIpUpyeMOCTH. VIHTErpasl ¢ nepeMeHHbIM MPEIEIOM HH-
terpupoBanus. ®opmyna Heiorona — JleiiOHuma. 3amMeHa nepeMeHHON B ONPEACIICHHOM HHTE-
rpaie.

[IpunoxkeHus onpeaeneHHOro MHTErpaja B F€OMETPUH U MEXaHUKE (BBIYMCICHHUE IJIO-
maJei miockux (Guryp, AJIUHBI KPUBOH, 00HEMOB.

Tema 3. HecoOcTBeHHbIE HHTETPAJIBI IEPBOTO U BTOPOTO poAa (1o 0ECKOHEUHOMY IPO-
MEXYTKY, OT HEOTPaHUYCHHBIX (PYHKIIMIA HA KOHEUHOM IMPOMEKYTKE), UX CBOHCTBA.

Tema 4. 3agaun, NpUBOIAIITNE K KPAaTHBIM HHTETpaIaM. JIBOWHON U TPOMHOW MHTETPAJIHI,
UX cBOWCTBA. [IpaBuiia BEIYMCIIEHUS IBOMHBIX UHTETPAJIOB.

3.4. TemaTuka NpaKTHYECKUX 3aHSITHH MO TUCHUILIHHE
«MareMaTHYeCKHH aHAJIN3»

3.4.1. OuHo — 3a04Has ¢opma 00yUeHHs

No Tema 3ausaTus

1 Pa3znea 1. Di1eMeHTBI MATEMATHYECKOI'0 AHAJIN3A.

YucnoBag mocienoBaTeabHOCTh. [Ipenen 4nciioBoil mocienoBaTENbHOCTA U €ro
coiictBa. [IpaBuna npeaensHoro nepexona. ®yukuus. [penen bynkmun. Teope-
MBI 0 nipeaenax GpyHkuuu. IlepBolil 1 BTOpoi 3aMeyaTebHbIe IPeIebl.

2 CpaBHeHne O0€CKOHEUHO MaJIbIX U OECKOHEYHO OOJBIIMX BEJIWYMH. DKBUBAJICHT-
Hble OECKOHEYHO Majible BEeIHYMHBI. PacKkpbITHE HEOmpeaeIeHHOCTeH Pa3IuyHOro
THTIA

3 HenpepsiBHOCTh (pyHKITHIT B TOUKE W Ha TPOMEXyTKe. OTHOCTOPOHHHUE TPEICIBI.
Touku pazpbiBa dhyHkiuu. [Ipumeps! perienus 3aa1a4y

4 [TpousBoanas pynkuuu. [pasmia nuddepenupoBanus U GopMyJibl BEIYUCICHUS
npou3BoaHbIX. TexHuka auddepeHurpoBaHUS 0OpaTHBIX (QYHKUUH, (YHKUIMH,
3a/laHHBIX HESIBHO, TapaMeTPUUECKH, Jorapudmuueckoe nuddepeHimpopanue

5 Huddepenuman. ['eomerpuueckuit cmbicn auddepenumana. [IpousBoaHbie u
muddepeHImanbl BRICIIAX TOPSAKOB. [IpuOIKeHHbIE BEIYMCICHUS C TIOMOIIBIO
JQepeHImaos.

6 [IpaBuno Jlonurans. @opmyna Teinopa. PackpbiThe HEONMpEAEIEeHHOCTENW pas-
JUYHOTO TuMa. Pa3noxkeHHss OCHOBHBIX 3JeMEHTapHBIX (DyHKIUH 1Mo (opmyre
Maxkunopena. [IpubnauxeHHbIe BRIYUCICHHS C TOMOIIBI0 popmyisl Teitnopa.

~

ITonHOe HccnenoBanue QyHKUUM U moctpoeHue rpapukos. [Tpumepsl

8 Pa3nes 2. ®yHKIMH HECKOJIbKHX NepeMeHHbIX. JIMHIY 1 TOBEpXHOCTH YPOBHSI.
YacTHble pou3BoaHbIe U Auddeperunan nepporo nopsaka. Ilonnsii auddepen-
nuan. [IpousBonHbie cnoxHOM QyHkumu. YacTHble mpou3BoAHbIE U AU depeHu-
anbl Belcnx nopsakos. Teopema IlIBapua.

9 [TpousBogHas mo HampabiieHuto. ['pagueHT. DKCTpeMyM (QYHKIIMH HECKOJIbKUX
nepeMeHHbIX. HeoOX0oMble U JOCTaTOUHBIE YCIOBUS DKCTPEMyMa.

10 | Pazgen 3. UnTerpajbHoe HcuHMciIeHHe. VHTErpupoBaHUEe C MOMOIIBIO 3aMEHBI
NEePEMEHHOM, Mo/BeIeHueM 1o 3Hak auddepeHnnana. MeTo UHTETPUPOBAHUS
10 YacTsIM

11 | MaTerpupoBaHue palluOHAIBHBIX Ap0oOei, MHTErpUPOBAHNE HEKOTOPHIX BUOB Up-
paLMOHAIIBHBIX U TPUTOHOMETPHUECKUX (DYHKITHH.

12 | [IpunoxeHus OMPENeICeHHOTO WHTETpajia B TEOMETPUN U MeXaHUKE (BBIYMCICHHE
IUTONIAJICH TUIOCKHUX (DUTYP, JUTMH KPHUBBIX).
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[TpunoskeHns: ONPENEIIEHHOT0 UHTErpaja B TEOMETPUN U MEXAHUKE (BBIUHCICHUE
00BEMOB TeJI, TUIOIIAJICH MOBEPXHOCTEN ).

14 | BeruucieHrne HECOOCTBEHHBIX HHTETPATIOB IIEPBOTO M BTOPOTO POJIA.
4. Y4eOHO-MeTOoAMYecKOe H MHPOPMAIIMOHHOE o0ecriedeHne
4.1. HopmaTuBHbie 10kyMeHTHI 1 'OCThbI
1. ®IOC 15.03.05. KOHCTpYKTOPCKO-TEXHOJOTHUUECKOE OOECIICUCHHE MAIIMHOCTPOUTEIBHBIX

npou3BoAcTB.2020.

AxkaneMudeckuid yaeOHBIN TUTaH 1Mo HarpasjieHuto noarotoBku: 15.03.05 Koncrpykropcko-
TEXHOJIOTUYECKOE 00ECIeYeHne MAIIMHOCTPOUTENBHBIX pon3BoACTB. IIpoduns: Cpencrra
aBTOMaTHU3alu W 0a3bl JAHHBIX JI1 MPOEKTUPOBAHUS TEXHOJIOTHYECKHUX MPOU3BOJICTB.
®opma o0yueHus — ouno-3aounas. 2023.

Vka3 Ilpesunenra Poccuiickoit @enepanuun ot 01.12.2016 Ne 642 «Crpaterun Hay4yHO-
TEeXHOJIOrn4eckoro passurtus Poccuniickoit denepanum».

[Tpuxaz MunucrepctBa obpa3oBanus u Hayku Poccuiickoit @enepanuu ot 23.08.2017 Ne
816 «O6 ytBepxnenun Ilopsiika npUMeHEHUs: OpraHU3alUsIMU, OCYLIECTBISIOIMIMMU 00pa-
30BaTENbHYIO JESATENbHOCTD, AJIEKTPOHHOIO OOyYeHUs, AUCTAHIIMOHHBIX 00pa30BaTeNIbHBIX
TEXHOJIOT Ul NIpU peanu3alii 00pa3oBaTeIbHbIX IPOTPAMM.

4.2.  OcHoBHasl JuUTepaTypa:

@uxtenromnsi [.M. OcHOBBI MaTeMaTHUYECKOI'0 aHalN3a: y4eOHUK /171 By30B, 15-€ u3s.,
ctep. CII6, Jlans. 2023. Yacts 1. 444 c.

@uxTtenronsl [.M. OcHOBBI MaTeMaTUYECKOI0 aHaIN3a: y4eOHHK U1 By30B, 14-¢ u3n.,
crep. CII6, Jlanb. 2023. Yacts 2. 464 c.

Kynpssues JI.JI. Kpatkuii kypc maremaTnueckoro aHanusa. T.1. JuddepennunansHoe U UH-
TerpajibHOe UCUNCIeHUs] QyHKIUN OJHONW mepeMeHHOU. Psanpl: YueOHUK [DneKTpoHHbIN pe-
cypc]: yueO. - DnekTpoH. naH. - Mocksa: ®usmarnut, 2015. - 444 c. [Pexum noctyna: URL:
https://e.lanbook.com/book/71994 - 3aru. ¢ skpana.]

4.3. JlomosiHMTe/IbHAs JIUTEPATYpa:

[Tuckynos H. C. [ludgdepenunanbHoe 1 UHTETpabHOE MCUYUCIIEHUS AJs BTY30B. B 2-X To-
Mmax. M.: UuTerpan - [Ipecc, 2009 — 416, 544 c. 180 ak3.

3yokos B.I'., JIaxoBckuit B.A., Mapteinenko A.W., Munocues B.b., ITymxkaps E.A. Kypc
MaTEeMaTHKH Il TEXHUYECKUX BBICIINX Y4eOHBIX 3aBeneHuid. Yactu 1-4. M.: MT'TI1Y, 2012.
400 k3.

Kpatkuit xypc BbICIIEH MaTeMaTHKH [DJIEKTPOHHBIN pecypc]: y4el. - DIeKTpoH. JaH. -
MockBa:  JamxkoB wu K, 2017. - 510 c. [Pexum  goctyma: URL:
https://e.lanbook.com/book/93522. - 3ar. ¢ skpaHna.]

Byrpos 4.C., Hukonsckuit C.M. Beiciias MaTemaTrka: y4eOHHK JUIsl By30B B 3-X ToMax. M.:
Hpoda, 2009.

WuTterpanbHoe McuuciieHne QyHKIUN OHOW U HECKOJIBKUX MepeMeHHBIX. Teopus moss: Me-
TOJWYECKHE YKa3aHUS U BapuaHThl pacdeTHO-Tpaduyeckux pador // boxynoB M.A., bopo-
nuna C.J., [TokazeeB B.B., Teym b.JI., Tkauenko O.U.. M.: MI'TY «MAMMN», 2009.
Marematnueckuii ananus. Teopus npenenoB u quddepeHnnanTbHOe HCUUCIEHNE: OCHOBHBIC
MOJIOKEHUS TEOPUH, METOJIMYECKHUE YKa3aHWUs U BapUaHThl pacueTHO-Tpaduueckux pador //
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https://e.lanbook.com/book/93522

bonynos M.A., bopoauna C.U., KopotkoBa H.H., Tkauenko O.1. M.: MI'TY «MAMMN»,
2009.

4.4. DiekTpoHHBbIe 00pa3oBaTe/ibHbIE PeCYPChI

[TpoBenenue 3aHATUI U aTTECTAIIM BO3MOKHO B IUCTAHIIMOHHOM (pOpMaTe ¢ IPUMEHEHHUEM CH-
CTeMbI JucTaHIMOHHOTO 00yueHus yausepcurera (C1O-LMS) na ocHoBe pa3paboTaHHBIX Ka-

denpoii «MaTemMaTHKa» 3IIEKTPOHHBIX oOpas3oBarenbHbIX pecypcoB (DOP) mo BceMm paznenam
POTPaMMBI:.

DIEMEHTHI MATEMATHYECKOTO https://online.mospolytech.ru/local/crw/course.php?id=313
aHaJIn3a

WHTerpaibHOE HCUUCICHHE https://online.mospolytech.ru/local/crw/course.php?id=3781
(GyHKUMH OJTHON epeMEeHHOM

Juddepenumansroe ucuucie- | https://online.mospolytech.ru/local/crw/course.php?id=3362
HHUC (byHKI_II/Iﬁ HECKOJIbKHUX IIC-
PEMCHHBIX

Pa3zpaborannbie DOP BKII0YatOT TPEHUPOBOUHBIE U UTOTOBBIE TECTHI.
[Topsimok mpoBeaeHus: paboT B JUCTaHIIMOHHOM (hopMaTe yCTaHABIMBAETCS OTJEIBHBIMU PACIIO-
PSOKEHUSIMU TIPOPEKTOPA 1O yueOHOM paboTe M/IiTi EHTPOM y4eOHO-METOINIECKOI paboTHI.

Ka)KIll)If/'I CTyIIeHT 06CCHe‘IeH I/IH[[I/IBI/II[yaJII)HI)IM HCOFpaHI/I‘-IeHHI)IM IlOCTyHOM K 3JIGKTp0HH0171

6I/I6J'II/IOT6K6 MOCKOBCKOI'O ITOJIUTEXA

https://online.mospolytech.ru/course/view.php?id=7621&section=1 .

HuTepHeT-pecypcehbl BKIOYAIOT Y4eOHO-METOAMYECKUE MaTepuaibl B JJIEKTPOHHOM BHJIE, MpEa-

CTaBJIEHHBIE HA CAUTeE mospolytech.ru B pa3aciic: ((I_[eHTp MATEMATHUYCCKOI'O 06p2130BaHI/I}I»

(http://mospolytech.ru/index.php?id=4486,

http://mospolytech.ru/index.php?id=5822).

[Tone3nble yueOHO-METOAMYECKNE U MTHPOPMAIIMOHHBIE MaTepHallbl IPEICTAaBIEHBl Ha calTax:
http://exponenta.ru, http://eqworld.ipmnet.ru/ru/info/mathwebs.htm.

[lepeuens pecypcoB MHPOPMAIIMOHHO-TEIEKOMMYHUKAIIMOHHONW ceTH «HTepHeT» i ocBoe-

HUSI IMCIUILTMHBE WWW.matematikalegko.ru>studentu, www.i-exam.ru.

4.5. JIMueH3u0HHOE ¥ CBOOOTHO paclpocTpaHsieMoe IPOrpaMMHoOe
obecneyeHue

Neo| HaumenoBanue | Pazpaborumk [1O | Joctymuocts (- | Ccbuika Ha Equnblii peectp
(mpaBoobiaa- [IEH3MOHHOE, CBO- | POCCHUCKHUX MPOTPaAMM JIst
TEJh) 00/1HO pacmpo- OBM u B/] (nmpu Hamu4mm)
CTpaHsieMoe)
1 [Astra Linux | OOO JIuueH3noHHOE https://reestr.digital.gov.ru/ree
Common Edition | "PYCBUTEX- str/305783/?sphrase _id=9540
ACTPA" 36



https://online.mospolytech.ru/local/crw/course.php?id=313
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?id=7621&section=1
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
http://www.i-exam.ru/
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036

MoitOduc OO0 "HOBBIE JIueH3nOHHOE https://reestr.digital.gov.ru/ree
OBJIAYHBIE str/301558/?sphrase_id=9433
TEXHOJIOT " 75

4.6. CoBpemeHHbIe TPpo(ecCHOHATbHBIE 0a3bI JaHHBIX M HH(OPMaIlHOHHBIE CIIPa-
BOYHbIE CHCTEMbI

Ilepeuenn pecypcoB cetn UHTepHeT, 10CTYNHBIX 1JIs1 OCBOEHUS AN CUMIJIMHbBI:

HaumeHoBaHue Cchblika Ha pecypce JocTynHocTh

NudopmanuoHHO-cIpaBOYHbIE CHCTEMbI

HocrtynHa B cetn UH-
TEpHET 0e3 orpaHuye-
HUU

https://stackoverflow.co

Stack Overflow
m/

WNudopmannonnsie pecypcesl Cetu

KoncymprantlLmioc http:// www.consultant.ru | JoctymHo

[Topran ®@enepanbHbIX rocyaap-
CTBEHHBIX 00pa3oBaTenbHbIX cTan- | http://www.fgosvo.ru. JoctymHo
JapTOB BBICHIETO 00pa30BaHUS

JIEKTPOHHO-0U0JINOTEYHbIE CHCTEMBI

Jlanpb https://e.lanbook.com/ JoctymnHa B cetu MH-
TepHeT 0e3 orpaHuye-

HUH
IPR Books https://www.iprbookshop | doctynna B cetu UH-
ru/ TepHeT 0e3 orpaHuye-

HUH

Ipodeccuonanbubie 6a3bl JAHHBIX

baza naHHBIX HAYYHOU AJIEKTPOH- http://www.elibrary.ru JocrtymHo
HOI OMOINOTEeKU
(eLIBRARY.RU)

Web of Science Core Collection — | http://webofscience.com | JoctynHo
MoJIUTEMaTHYecKas peepaTUBHO-
o6ubnunorpaduueckas u
HayKoMeTpuieckas (OubmuomeTpu-
yeckas) 0aza JaHHBIX

5. MaTepuajJibHO-TeXHUYECKOe o0ecnevyeHne QU CIUIIHHbI
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https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
http://www.consultant.ru/
http://www.elibrary.ru/
http://webofscience.com/

MarepuanbHO — TeXHUYECKas 0a3a yHUBEpcUTETa 00eCeunBaeT IPOBEAECHUE BCEX BUI0B
3aHATHUH, IPETyCMOTPEHHBIX YUEOHBIM ITUIAHOM, U COOTBETCTBYET JEHCTBYIOIIUM CAaHUTAPHBIM U
IPOTUBOIOXKAPHBIM IPAaBUJIaM M HOPMaM.

Kadenpa «Maremartuka» He pacmonaraeT cCOOCTBEHHBIM ayJWTOPHBIM (DOHIOM U HcC-
H0JIb3y€eT yueOHble ay JUTOPUHU U3 001Iero (poH1a YHUBEPCUTETA.

[Tpu HEOOXOAMMOCTH JUISl TIPOBEACHHSI MHTEPAKTUBHBIX MPAKTUYECKUX 3aHATHI HCIIONb-
3yIOTCSI KOMIIBIOTEpHBIE KJIACChl YHUBEPCUTETA.

6. MeToanueckue peKoMeHAalMU

6.1. MeTtoauueckue peKoMeHIAIUM ISl PenoaaBaTe/is
10 OPraHu3anuu 00y4eHust

IIpexne Bcero, cienyer oOpaTUTh BHUMAaHME CTYJIEHTOB Ha TO, YTO NMPAKTHUECKU BECh
U3y4aeMblii IMH MaTepuai He TpeOyeT Kakoi-Tiubo criennanbHON (JOMOTHUTEIBHOI ) TOATOTOB-
KU U BIOJHE MOKET OBITh YCIIEIIHO M3YYEH, €CIIU CTYAEHThl OyAyT CBOEBPEMEHHO BBINOJIHATh
JIOMAIIIHUE 3aJaHMsl U [T0JIb30BaThCA (IIPU HEOOXOAUMOCTH) CHUCTEMOM MJIAHOBBIX KOHCYJIbTALUN
B TEUCHHME KaXJOro ceMecTpa. Boleamme B Kypc MaTaHanu3a pasfeiibl SBJISAIOTCSA KJlacCUde-
CKHMH, B TO K€ BpPEMS OHU MPAKTUYECKU OPUEHTUPOBAHBI, TaK KaK MMEIOT IIHPOKOE pacipo-
CTpaHEHUE VISl PELICHHs PA3HOTO POJa 3a7a4 BHYTPH CaMOM MaTEMaTUKU U NIPUKIIAIHBIX 3a4a4.
Hx ocBoeHHE NOMOXKET CTYIAEHTAM JIOTUYECKH BEPHO, APIYMEHTHUPOBAHO M SICHO CTPOMUTH YCT-
HYI0O U MHCHBMEHHYIO pedYb, YCIEITHO MPUMEHSTHh HAKOIJICHHBIE 3HAHUS B MPOQEecCHOHATHHON
JESATEIIBHOCTH.

Heob6xoauMo ¢ camoro Hauaja 3aHSATHH PEKOMEHA0BATh CTYACHTaM OCHOBHYIO U JOIOJI-
HUTEJIBHYIO JIUTEPATYypy, a B KOHIIE CEMECTPa JaTh CIIMCOK BOIPOCOB JUIS IIOArOTOBKHU K 3K3aMe-
HY.

Ha nepBoM 3aHATHM IO JUCLUIUIMHE CIeTyeT 0053aTeNIbHO MPOMH(POPMHUPOBATH CTYAEH-
TOB O BUJE U (popMax TeKyIlleld U MPOMEKYTOUHON aTTecTalui MO0 JUCLUITIIMHE, CPOKaX UX
IIPOBEJCHUS, YCIOBHUAX JIOIyCKa K POMEKYTOYHON aTTeCTAllMH, IPUMEHAEMBIX BUIAX IIPOMeE-
JKyTOYHOTO KOHTPOJIS.

N3noxeHne TEOpeTUYeCKOro MaTepuasa JOJKHO COIPOBOXKAATHCS WILIIOCTPATUBHBIMU
pUMepaMu, TIIATEIbHO OTOOPAHHBIMU IIPENoAaBaTeaeM TaK, YTOObl TEXHUYECKHE TPYAHOCTH U
BBIKJIA/IKM IIPU PELICHUH 33/1a4d HE OTBJIEKAJIN OT IVIABHOTO: OCMBICIICHMSI UIEH U CYyTH IpUMe-
HsieMBIX MeTo/10B. CieyeT Bcerja yKa3bplBaTh IPUMEPhl IPAKTUUECKOrO MPUMEHEHHUS! pacCMOT-
PEHHBIX Ha 3aHATUSAX ypaBHEHUH U GopMyIL.

[IpakTiueckue 3aHATHS AOHKHBI ObITh OpraHU30BaHbI MIPENOJIaBaTEEM TaKUM 00pa3oM,
4TOOBI OCTABAIIOCh BPEMs Ha MEPUOJNYECKOE BBIOJHEHHE CTYACHTaMH HEOOJBLION caMOCTOs-
TeIbHOU padOTHI B ay JTUTOPUH JIJIsl IPOBEPKH YCBOCHHUS M3JI0KEHHOT'O MaTepuaia.

[IpenonaBaTens, BeAylIMH NpaKTUYECKUE 3aHATHSA, JOJDKEH COIJIaCOBBIBATH Y4eOHO-
TEMaTHUYECKHH IJ1aH 3aHATHH C JIEKTOPOM, UCIIOIb30BaTh €IUHYIO CUCTEMY 0003HAUYECHHUH.

[IpenonaBaTemnto cieayeT T0OMBATHCS CUCTEMAaTHUYECKOW HENpepbIBHOW pabOThl CTYACH-
TOB B T€UEHHE CEMECTPA, HEOOXOUMO BBISBIIATH CHJIbHBIX CTY/JIE€HTOB U MPHUBJIEKaTh UX K Hay4-
HOM paboTe, K y4acTHIO B Pa3HOTO poJia OJIMMITNAIaX U KOHKYpCax.

CTyneHT I0o/KeH ONlylaTh 3aMHTEPECOBAHHOCTh MPENOAABaTeNs B JOCTHIKEHUN KOHEY-
HOT'O pe3ysbTaTa: B NMPHOOPETEHUH OO0YYaloIUMHCS NPOYHBIX 3HAHUM, YMEHUH W BIAJACHUSA
HAKOIUIEHHOM MH(OpManmen uid pelieHus 3a1a4d B mpodeccnoHanbHOM e TeIbHOCTH.

6.1.1. Oo6pa3oBaTejibHbIE TEXHOJIOTHH
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[IpoBeneHMe 3aHATHI U aTTECTAlUA BO3MOXKHO B TUCTAHIIMOHHOM (hopMaTte ¢ mpruMeHe-
HUEM CHUCTEMBI JUCTaHIIMOHHOTO 00yueHus ynusepcuteta (CO-LMS) Ha ocHOBe pa3zpaboTaH-

HBIX Kadenpoil «MaremaTruka» 3JIEKTPOHHBIX 00pa3zoBareibHBIX pecypcoB (DOP) mo BceM pas-
nenam nporpammel (cM. 1. 4.4).

[opsimok npoBeneHus paboT B AMCTAaHIIMOHHOM (hopMaTe yCTaHABIMBACTCS OTJACIbHBIMU
PaCHOPSDKEHUSIMH TIPOPEKTOpa M0 y4eOHOW padoTe W/WiM HEHTPOM y4eOHO-METOANYECKOU pa-
OOTBL.

6.2. MeToauyecKkue yKa3aHus JJisi 00yYAIOIIUXCS M0 0CBOEHUIO

JAUCIHHUIIIHHDBI

Paznen 1: nudpdpepenunanbHoe ucuncjieHne GyHKIuil 0THOM MepeMeHHO

[Tpu n3yvennn muddepeHnnanbHOro HeurcaeHus GyHKIUH 0JHON IEpEMEHHOI 00paTH-
T€ BHUMaHME Ha MOHATHE Tpesena (yHKIMHA B TOYKE M METOABI ero BeruucieHus. [Ipexen — on-
HO M3 OCHOBHBIX NMOHITUH MaTEeMaTHYeCKOro aHaiu3a. [Ipu BBIYMCICHUU TpenesioB (YHKIUU

0 o
HA/0, MPEKAE BCEro, BBISICHHTh XapakTep HEOmpeaeneHHocTH | —, —, 0-00, 00 —00,1”
00
UtoObI OBNIaIETh TEXHUKOHN PEIICHHS 33/a4 Ha BBIUMCIICHUE TPEIEIIOB, HAaJ0 3HATH JIBa 3aMeva-
TEJIBHBIX Tpejielia, TaOJIUIly SKBUBAJICHTHBIX OCCKOHEYHO MalbIX, IpaBwio Jlonuras, pa3iud-
HBIE TIPUEMBI PACKPBITHS HEONPEEICHHOCTEH B 3aBUCHMOCTH OT BUAA (YHKIIMU M PEIIUTH J0-
CTaTOYHO OOJIBIIIOE KOJIMYECTBO 3a/1a4.

[Ipu W3y4eHHUU TeM, MOCBSIIEHHBIX MPOM3BOAHON W AuddepeHnnany (GyHKIHH, HATO
OCMBICJIUTh MX T€OMETPUYECCKHN CMBICI, TOHUMATh Pa3linuue Mexay HUMH (nuddepeHnuan -
9TO TJIaBHAs JIMHEWHas 9acTh npupamenns GpyHkiun). TBepao 3HaTh (Kak TaOIHIy YMHOXKCHHS)
dopmynsl guddepeHnrpoBaHUs OCHOBHBIX AJIEMEHTAPHBIX (QyHKIUH U npaBuia auddepermm-
poBaHus (Bce, KOHEYHO, HO OCOOEHHO MPaBMIo AU(PepeHInpOBaHUs CIOKHON (QYHKIUN).

OOparuTe BHUMaHKE TaKKe HAa 0COOEHHOCTH MU depeHIupoBaHns (YHKIIHHA, 3aJaHHBIX
B HESIBHOM (popMe, TapaMeTpUUecKy, Ha MpueM Jorapugmuueckoro auddepeHunpopanus.

Cremyer 4eTKO 3HAaTh M YMETh MPUMEHSTh aJTOPUTM HCCIeNOBaHUs (PYHKIUH U MOCTPO-
eHMsl rpaUKoB: omnpesereHne ToYeK pa3phiBa (M UX KiIaccu(UKAIUIO), aCUMITOT rpaduka (Bep-
TUKaJIBHOM, HAKJIOHHOW, TOPU30HTATILHOM ), HEOOXOAUMBIE U JIOCTATOYHBIEC YCIOBHSI MOHOTOHHO-
CTH (PYHKILUH, CYILIECTBOBAHUS JIOKAIBHOTO 3KCTPEMyMa, MPOMEKYTKOB BBIMTYKJIOCTH U BOTHY-
TOCTH (PYHKIIMU U TOYEK Iepernoa.

Pazgen 2: nudpepennnanbHoe ncuucaeHue PyHKIUI HECKOJIbKHX NepeMeHHbIX

[Ipu m3ydeHnn naHHOTO pazjiena oOpaTUTe BHHMaHUE HA TO, YTO (YHKIHMS ABYX Iepe-
MEHHBIX MMEET HarsHbII T€OMETPUYECKUI CMBICI — 3TO MOBEPXHOCTh B TPEXMEPHOM IIPO-
CTpPaHCTBE

Hano ocMbICIuTh MOHATHS YacTHBIX MPOM3BOAHBIX M MOJIHOTO Aud¢epeHnnana u oco-
OEHHOCTh MX BBIYUCIICHHS, OBJIJIETh TEXHUKON BBIYMCICHHS MPOU3BOIHBIX OT CIOXKHON (YHK-
MM HECKOJbKUX NepeMeHHbIX. Cieqyer o0paTuTh BHUMaHHME HA TO, 4TO Ui (YyHKUIUU

= Z(X, y) CMEIIaHHBIE YaCTHBIE TPOU3BOAHBIC BTOPOTO TMOPSIKA PaBHBI MEXIY COOOM:
0’z 0%z
oxoy  oyox

s GyHKIIUM HECKONBKUX MEPEMEHHBIX CKOPOCTh M3MEHEHUS (YHKIIMH B MPOU3BOJIb-
HOM HaIlpaBJIEHUH XapaKTEePU3YyeTCs MPOW3BOJHOM IO HAMPABICHUIO, a HAaWOOJbIIas CKOPOCTh
u3MeHeHus (yHKIUU Oy/eT B HAIIPaBIEHUU BEKTOpA TPAJUEHTA.

Crnenyer oOpaTuTh B 9TOW TeMe BHMMaHHE Ha HEOOXOAMMOE M JIOCTATOYHOE YCIIOBUS
CYIIECTBOBAHUS dKCTpeMyMa (PYHKIIMU HECKOJIBKUX MEPEMEHHBIX.

(Treopema lIBapua), To ecTh nopsAa0K MU PepeHIIPOBaHUS HE UMEET 3HAUECHHUS.
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Pa3nen 3: mHTerpajibHOe HCUHCIEHHE

B uHTerpanbHOM MCUMCIECHHM peliaeTcs 3agayda, oOpaTHOH Toil, KoTopas paccMaTpuBa-
nach B qudhepeHINATEHOM UCYUCICHUU: HEOOXOAMMO HANTH JUIS TaHHOW (yHKITUU f (X) Ta-

KyI0 (DyHKIIMIO, TPOM3BOIHAS OT KOTOPOM Obliia ObI paBHA 3aiaHHON. HTerpupoBanue GyHKIUN
— JIOCTaTOYHO CJIOKHBINA pa3fesl MaTeMaTHKH, OBJIIETh KOTOPHIM MOXKHO TOJIBKO, €CIIU CTYJCHT
«BO3BMET» JOCTATOYHO OOJBIIOE KOJIMYECTBO HHTETPAJIIOB PA3HOTO THUIIA.

Hano TBepao 3HaTh TaONMIly HHTErPAJIOB OT OCHOBHBIX JIEMEHTAPHBIX (PYHKIUH, OCHOB-
HbIE€ METOJIbl MHTErpUPOBaHUA (3aMeHa MepeMEHHOW, MoJBeJeHHe Moja 3HaK nuddepeHiuana,
HHTCIPHUPOBAHUC 10 YACTAM, IMMPHUEMbI BBIYUCICHUS MHTCTPAIOB OT pallMOHAJIbHBIX ;[p06eﬁ, oT
pPa3HOro THUIlA TPUTOHOMETPUYECKUX (PYHKLINN).

Hano ocMBICTUTH €IMHCTBO MOAXO0Ja K IMOCTPOCHUIO ONMPEAETICHHBIX, KPaTHBIX, KPUBO-
JMHEHHBIX, MOBEPXHOCTHBIX HHTErPajOB — MOCTPOCHUE HEKOTOPOH HHTErpalbHONM CyMMBI U
IIPEACIIbHBIN NIEPEXO/.

3HaTh T€OMETPUYECKHI CMBICT U OCHOBHYIO ()OpMYITy BBIUMCIICHUS OIpPE/ICICHHbIX HH-
terpanoB — Qopmyny Herotona — JleiiOHuIa, reomMeTpudeckie U (HU3MUSCKHUE MPHIIOKCHUS
OTpeIeNIEHHBIX U KPATHBIX MHTErPaJioB, YMETh HAXOAWUThH IJIOWIAAb IUIOCKOW (DUTYpBI, TIHHY
KpHUBOil, 00bE€M U IIOIIAIh TOBEPXHOCTH TEJ BPALCHHUSI.

7. ®OH/I OLIEHOYHBIX CPEACTB

@DoH/ OIICHOYHBIX CpeACTB NpezacTaBieH B [Ipunoxennn 2 k paboueil mporpamMme W BKIIOYAET
pa3aelbl:

1. MeTtoabl KOHTPOJIA U OLIEHUBAHUS PE3YJIHTATOB O0YUCHHUS.
2. llIxana ¥ KpUTEpUH OLICHUBAHUS PE3yJIbTATOB O0YUCHUSI.
3. O1ieHOYHBIE CPE/ICTBA.

3.1. Texymuii KOHTPOIb.

3.2. IlpoMexyTOouHas aTTecTalus.
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Ilpunoswcenue 1

TemaTnueckuil NJiaH JUCHMILIMHBI «MaTeMaTHYeCKUHM aHAJIU3»
10 HANIPABJICHUIO MOATOTOBKH
15.03.05 «KOHCTPYKTOPCKO-TEXHOJIOTHYECKOE 00ecriedeHue
MAIIMHOCTPOUTEIbHBIX MPOU3BOIACTB)
[Ipoduns
«CpencrBa aBTOMATH3AIUM U 0a3bI JAHHBIX VISl IPOEKTUPOBAHUS
TEXHOJIOTMYECKHUX MTPOU3BOJACTBY
®opma 00y4eHHUS : OUHO-320YHAS
I'ox natopa: 2023/2024
(bakanasp)

Buabi yueOHoli padoTsl,

Ne o = & | BKIIOYAs CAMOCTOSITEILHYIO Bujibt caMoCTOATENLHOM PadOTEL | opmpr aT-
0 Paszen § q:)( § padoTy CTY1eHTOB, CTy/leHTOB TecTaluu
nin 3 ﬁ E) U TPY/10€MKOCThb B Yacax
J | II/C | JIag | CPC | KCP | K.P. | K.II. | PTP | Pepepar | K/p 9 3
Bropoii cemecTp
Pazgen 1. AudpepenunanbHoe 4
1.1 | ucuncaenre GyHKUUN OTHOMU 2 1 5

nepemeHHou. Yucnosas nocneno-
BaTeJIbHOCTB. [Ipenen uncnoBoit
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MOCJIEA0BATEIBHOCTH U €70 CBOW-
ctBa. [IpaBuna npenenpHOrO NIEpe-
xona. Oynknus. [Ipenen hyHkImu.
Teopemsl 0 npenenax GyHKIUU.

1.2

[IepBbIil U BTOpOU 3aMeyaTelbHbIC
npenensl. beckoHeuHo Manbie U
OCCKOHEYHO OOJbIINE BEIMYHMHBI.
OKBHBaJECHTHbIE OECKOHEYHO Ma-
Jble BEJMYMHBI. PackpeiTHe He-
ONPEeACICHHOCTEN PA3HOr0 THUIIA.
Boyraua 3aganmii PI'P Ne 1 mo
MAaTEMaTHYECKOMY aHAJH3Y.

1.3

HenpepsiBHOCTh (DyHKITHIT B TOUKE
U Ha mpoMexyTke. OIHOCTOPOH-
HUEe Tpeaensl. TOYKM pa3phiBa
GyHKIHMH, UX KIaCCU(UKAITHUS.

1.4

[IpousBonnas ¢ynkuuu. ['eomer-
PUYECKUA U MEXaHUYECKUN CMBICII
npousBogHoi. IlpaBmma mudde-
peHIupoBaHuss U (OPMYJIbI BbI-
YHCIIEHUsl TPOU3BOAHBIX. Talnuia
IIPOU3BOJHBIX OCHOBHBIX 3JIEMEH-
TapHBIX QYHKIUI.

1.5

Hudbdepenuman. [IpousBogansie u
nuddepeHmansl BBICIIMX TOPSI-
KOB. [TpuOimxeHHbIe BBIYUCICHUS
¢ momouipio 1 epeHanos.

1.6

IIpaBuno Jlonurana. @opmyna
Telmopa. Pa3nmoxeHus: OCHOBHBIX
3JIeMEeHTapHbIX QYHKIUH 1o Qop-
myse Teitmopa. IlpubGnmxeHHBIC
BBIUMCJIEHHSI C MOMOUIbI0 (opMy-
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abl Tennopa.

1.7

OcHoBHBIE Teopembl auddepen-
UATBHOTO HMCYHCICHUsA. MOHO-
TOHHOCTh (PYHKITUH, 3KCTPEMYMBI.
HeoOxomumble ©  JOCTaTOYHBIC
YCIIOBHSI MOHOTOHHOCTH, JIOKAJIb-
HOro JKcTpemyma. MccnemoBanue
BBITYKJIOCTH Tpaduka ¢GyHKIHUH.
Touku neperuda.

1.8

O0mas cxema  HcCleA0BaHUs
GbyHKIUM U TIOCTpoeHus ee rpadu-
ka. CpoiictBa (yHKUUH, Hempe-
pBIBHBIX Ha oTpe3ke. Haubombiiee
¥ HavMEHbIIIee 3HAaYCHUs (QyHKIHH
Ha OTpe3Ke.

KonTpoubnbiii Tect Nel Ha ce-
MHHape MO0 (QYHKUHUSIM OJHOM
nepeMeHHOH

1.9

Paznen 2. ®DyHKOHA HECKOJb-
KHMX nepeMeHHbIX. [Ipenen u He-
npepeIBHOCTh. OCHOBHBIE CBOM-
CTBAa  HENPEPBIBHBIX  (PYHKIMA.
Yactusle npousBoaHbie. [lonHbIi
nuddepenmman.

Boinaua 3ampanmii PI'P Ne 2 mo
(GyHKIMAM HeCKOJBbKHX _Hepe-
MEHHBIX

1.10

[IpousBonHbIE CIOXHON (QYHKIMU
HECKOJIbKUX TIepeMeHHbIX. YacT-
Hble TPOU3BOJHBIE M JU(PepeH-
[Uabl BBICIIUX MOpsakoB. Teope-

10
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ma IlIBapua. IIpomsBomHas 1o
HarpasieHuto. ['pagueHr.

111

OKeTpeMyM (DYHKIMHM HECKOJIbKUX
nepeMeHHbIX. HeoOxonumeie u 110-
CTaTOYHBIE YCIIOBHSI IKCTPEMYMA.
KonTpoubnbiii Tect Ne2 Ha ce-
MHHape N0 (PYHKIHAM HECKOJIb-
KHX IepeMEeHHBbIX

11

1.12

Pazgen 3. UnTerpajibHOe MCUYMC-
JIEeHHe

[TepBooOpasnas. HeonpeneneHHsbrit
MHTETpasl U ero cpoiicra. Tabnu-
11a UHTErpajioB OT OCHOBHBIX 3Jie-
MEHTapHbIX  (QyHKOHWA. Meron
HEIOCPEICTBEHHOTO  MHTErpUpo-
BaHMSI.

Beiiaua 3aganuii PI'P Ne 3 mo
HHTErPaJIbHOMY HCYHCIECHHIO

12

1.13

HHTerpupoBaHue ¢ MOMOIIbIO 3a-
MEHBI MEPEMEHHOH, TOJBEACHUEM
non 3Hak Auddepenunara. Meron
WHTETPUPOBAHUS 10 YACTSIM

13

1.14

WNHTterpupoBanrie panroOHaIbHBIX
npoOell WHTErpUupOBaHHUE HEKOTO-
pPBIX BHJIOB HPPALMOHAIBHBIX U
TPUTOHOMETPUYECKUX (DYHKIIHUM.

14

1.15

3amaun, TPHUBOJAIINE K MOHSTHIO
omnpeneneHHoro uHrerpana. Cpoii-
CTBa OIPEAENEHHOT0 HHTEerpaa.
®opmyna  Herorona-Jleitouuma.
3aMeHa TEepPeMEHHOW W WHTETPH-
pOBaHKE IO YacTSIM B OIpeeiicH-

15
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HOM HHTErpaje

1.16

[IpuokeHns OnpeaeseHHOro HH-
Terpaja B T€OMETPUU U MEXaHHKE
(BBIYMCIICHUE TUIOMAACH IUIOCKUX
¢uryp, IUIMHBI KPUBOW, O0OBEMOB,
IUIONIA/1eH TOBEPXHOCTH).

16

1.17

HecoOcTBeHHbIE MHTErpajibl Iep-
BOT'0 M BTOPOI'O POJa, UX CBOWCTBA.
KontpoabHblii Tect Ne 3 Ha ce-
MHHAape M0 MHTErpajJbHOMY HC-
YHCJICHUIO

17

1.18

3anauyy, NPUBOAALLIME K KpPaTHBIM
uHTerpanaM. /[BOMHOW U TpOWHOMU
MHTETpaJIbl, UX CBOMCTBA. Bbrumc-
JIEHUE JIBOMHBIX HHTETPAJIOB CBE-
JI€HUEM K MOBTOpPHBIM. ['eomerpu-
Yyeckue M (U3NYECKUE MpuiIoxkKe-
HUS KPaTHBIX HHTETPAJIOB
KoHTpoJibHOE TecTHpOBaHHe

18

®opma arTecTaluu

19-21

Bcero yacoB nmo jucuuIInHe

18

54

72

PI'P

3 Te-
cTa
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Ilpunooscenue 2

®OH/I OHEHOYHbLIX CPEJICTB
MO JUCUMILINHE

«MaTeMaTHYeCKHUN aHAJIN3)»
OuyHo-3204Has ¢popMma 00yUeHUH

Hanpagsnenue noaroroku: 15.03.05 «KoHCTpyKTOPCKO-TEXHOIOTHYECKOE OOECIIeUeHUE
MAaIIMHOCTPOUTEIHHBIX IPOU3BOJICTBY.

[Tpoduns: «CpencTra aBTOMaTU3any U 0a3bl JAHHBIX JJI TPOSKTUPOBAHUS TEXHOJIOTHIESCKHIX
IPOM3BOJICTBY.

®dopma 00yUYeHHS: OYHO — 3a04YHAsl.

Kadenpa: «Maremarukar

1. MeToabl KOHTPOJISI ¥ OLEHMBAHUS Pe3yJIbTATOB 00y4eHU s

JlJ11 KOHTpPOJIsl yCIIEBAa€MOCTH U Ka4eCTBAa OCBOCHUSI TUCLUIUIMHBI HACTOSIILEH TIPOrpaMMoit
IIPEyCMOTPEHBI CIEAYIOINE BUIbI KOHTPOJIS:
- KOHTPOJIb TEKYLIEH ycreBaeMoCTH (TEKYILIUI KOHTPOJIb);
- IPOMEKYTOYHAs arTecTanus (3K3aMeH).

2. llIkayia 1 KPUTEPHUU OLEHMBAHUS Pe3yJIbTATOB 00y4eHH s
®dopMa NPOMeKYTOUHOI aTTeCTAIMN: IK3aMeH

HpOMe)KYTOLIHaH aTTcCTanuid 06yqa}omnxc;1 B (bopMe OK3aMCHAa IMPOBOAUTCA IO PE3YJIbTa-
TaM BBIIIOJIHCHHUSA BCCX BHI0B yqe6H0171 pa6OTBI, NpeaAyCMOTPCHHBIX y‘le6HHM IUIAHOM I10 JAHHOMH
AUCHUIIIIMHE, TIPU 3TOM YUUTBIBAOTCA PE3YJIbTAThBI TCKYIICTO KOHTPOJIA YCIICBACMOCTH B TCUCHHUC
CeMECTpa. OI_IGHKa CTCIICHU JOCTHXKCHUA O6y‘laI-OH_II/IMI/IC$I IJIaHUPYEMBIX PE3YJIbTATOB 06yquI/I$I 1o
AUCHUIIIIMHE ITPOBOAUTCA MPETIOAABATCIIEM, BEAYIIUM 3aHATHA 110 JUCHUIITIMHE METOJA0OM JKCIICPT-
HOM oneHkH. Ilo uroram HpOMG)KyTO‘IHOﬁ aTTeCTalliy 110 AUCHUIIIIMHE BBICTABJIACTCA OLCHKA «OT-
JIMYHO», «XOPOIIO», «YHOBJIICTBOPUTCIIbEHO» HUIIN «HCYAOBJICTBOPUTCIIBHO).

[IIkana oueHNBaHUA Onucanue

BrinonHensl Bce o0si3aTesibHbIe YCJI0BHSI MOATOTOBKM CTY-
JAeHTa K NPOMEKYTOYHOH aTTecTAlMHU, IPETyCMOTPEHHBIE
nporpaMMoil quctuIuinHbel. CTy/I€HT JA€MOHCTPUPYET COOTBET-
CTBUE 3HAHUH, yMEHUH, HABBIKOB MTOKA3aTeNsIM, IPUBEJCHHBIM B
OTnn4HO TabynLax, onepupyeT NpUOOPETEHHBIMU 3HAHUSIMHU, YMEHUSIMH,
HaBbIKaMU, MPUMEHSET UX B CUTyal[UsX MOBBIIIEHHOW CIOXKHO-
ctu. [Ipu 3TOM MOTYT OBITH TOMYIIEHBl HE3HAYUTENbHBIE OIINO-
KW, HETOYHOCTH, 3aTPYJHEHHs IIPU NIEPEHOCE 3HAaHUN U YMEHUMN
Ha HOBbIE, HECTAHAAPTHBIE 3aJIa4H.
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Xopouio

BrinonHeHsl Bce 00si3aTe/lbHbIE YCJI0BUSI MOATOTOBKH CTY-
JAEGHTA K INPOMEXKYTOYHOH AaTTeCTAllUM, NPEITyCMOTPEHHBIE
nporpamMmoi IucuuIuiiHbl. CTyIEHT JEMOHCTPUPYET COOTBET-
CTBUE 3HAHUM, YMEHUI, HABBIKOB [TOKA3aTENSIM, [IPUBEICHHBIM B
Ta0JIMIaxX, OMEPUPYET MPHUOOPETEHHBIMU 3HAHUSMU, YMCHHUSIMH,
HaBblKaMu. B TO ke Bpems mpu OTBETE JOIYCKAET HECyIlle-
CTBEHHBIE IIOTPELIHOCTH, 33JaYd pellaeT C HEJ0ouYeTaMH, He
BJIMSIFOIIMMH Ha OOIIUI XOJI peIIeHusl.

Y 10BIIETBOPUTEILHO

BrinonHeHsl Bce o0si3aTesIbHbIe YCJI0BHSI NMOATOTOBKHM CTYy-
JAEHTA K IPOMEKYTOYHOM AaTTeCTAalluH, INPEIyCMOTPEHHBIE
nporpaMMoil quciuIuinHbel. CTyI€HT AEMOHCTPUPYET COOTBET-
CTBHE 3HAHUU, YMECHUH, HABBIKOB I10KA3aTEJISIM, [IPUBEICHHBIM B
TabynLax, onepupyeT NpUOOPETEHHBIMU 3HAHUSMH, YMEHUSIMH,
HaBbIkaMu. Ho noka3piBaeT HeriyOoKue 3HaHMs, IIPU OTBETE HE
JIOMTyCKAaeT TrpyObIX OIMMOOK WM HPOTHBOPEYHH, OJXHAKO B
(GopMyJIMPOBAaHUM OTBETA OTCYTCTBYET JOJIKHAsl CBSI3b MEXIY
aHaJIM30M, apryMEHTaluueld U BbIBOJAMHU, B PEIICHUH 3a7a4 MO-
TYT COJIepKaThCs rpyOble omuOKu. [t moayueHus: mpaBUIbHO-
ro OTBeTa TPEOYIOTCS YTOUHSIOIINE BOMPOCHI.

HeynosnersopurensHo

He BbImosHEHbI 00s13aTeJIbHbIC YCJOBHS NMOATOTOBKH CTY-
AEHTA K NPOMEXKYTOYHOH AaTTeCTAllUM, MPETyCMOTPEHHBIE
nporpamMmont pucuuiuesl, UJIM cTtyneHT neMoHCTpUpyer He-
MIOJIHOE COOTBETCTBUE 3HAHMI, YMEHUI, HABBIKOB MPUBEICHHBIM
B TabnuIax, JOMYCKAIOTCS 3HAYUTEIbHbIC OIIUOKH, MPOSIBIISIET-
¢ OTCYTCTBME 3HAHMH, YMEHUW, HaBBIKOB II0 PAAYy ITOKa3are-
JIeW, CTYIEHT MWCHBITHIBAET 3HAYMTEIBHBIC 3aTPYIHEHUS IIpU
ONIEPUPOBAHUU 3HAHUSAMU U YMEHUSMH.

3. OneHo4YHbIE CPeACTBA

HepequL OLCHOYHBIX CPEACTB II0 JUCHUIIJINHE

«MaTteMaTHYeCKHH aHAJIU3)

/o

HaunmenoBanue
OLIEHOYHOT'O Cpel-
CTBa

KpaTKaH XapaKTCPUCTHUKA OLICHOYHOI'O

IIpencrasnenue oue-
HOYHOI'O CpEJCTBA B

cpencraa POC

KonTponbhas (ca-
MOCTOSITEJIbHAS)
pabora

(KP)

CpencrBo MpoOBEPKM YMEHHU NPUMEHSTH
MIOJIyYEHHBIE 3HAHUSA IS PELICHUs 3a7a4
OIPEIEIIEHHOTO THIIA 110 TEME WM pa3lie-

1y

KommnekT koH-
TPOJIBHBIX 3aJJaHUI1
110 BapUaHTaM




2 | PacuerHo-
rpadudeckas pa-
oota

(PT'P)

CpencTBo MpOBEPKU YMEHUN MPUMEHSATH
MOJYYECHHBIE 3HAHUS 110 3apaHee OIpese-
JICHHOW METOAMKE Ul PELICHHS 3aaad
WM 3aJaHAd MO MOIYJIX WIM AUCUHU-
ILTMHE B IICJIOM.

Kommnekr 3amanuii
TUTSE BBIITOJIHEHUS
pacyeTHo-

rpaduyeckoit paboThI

VYeTHbII onpoc

CpencTBo KOHTPOJISI, OPraHU30BaHHOE KaK
crieranbHas Oeceqa  MeIaroruvyeckoro
paboTHUKAa ¢ OOy4YalOIIMMCS Ha TEMBI,

Bomnpocs no

3 cobeceloBaHUE, | CBA3aHHBIE C M3Y4aeMOM JMCIUILIMHON, 1 TeMaMm/paszienam
(YO) PacCUMTaHHOE Ha BHIACHEHHE O0ObEMa JIMCLUILIAHBI
3HAHUH 00YYaIONIErocs 10 ONPEIeIeHHO-
My pasJely, TeMe, NpobIeME U T.I1.
Cucrema CTaHIApTU3UPOBAHHBIX 3aaHUIA,
4 Tecr O3BOJISFOIIAS aBTOMATU3UPO- MDOHI TECTOBBIX
(T) BaTh HPOLEAYPY M3MEPEHUS YPOBHS 3Ha- 3aJaHui
HUN M yMEHUI 00y4aromerocs.
5 | Dx3ameHanuoHHble | CPEACTBO NPOBEPKU 3HAHUM, YMEHUH, | DK3aMEHAIMOHHEIE
OUJIETBI HABBIKOB. MOYET BKIHOYATh KOMILIEKC | OUIIETEL
(35) TCODETHYCCKAX BOMPOCOB, 3AMAT, MPAKTH- | 1fp o st 1

YeCKUX 3aJaHuil.

nporenypa IpUMEHe-
HUSL.

IIpomesxyTouHas aTTecTa-
nus (ITA)

Ox3ameH (D)

1) yctho (V)

2) nucemenHo (I1)

OneHoyHbIE CpeACTBa TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH BKJIIOYAIOT KOHTPOJIbHBIE BOIPO-
Chbl U 3aJ1aHus B (hopMe OIAHKOBOI'O TECTHUPOBAHUS AJII KOHTPOJSI OCBOCHHS O0y4YarOUIMMUCS pa3-

3.1. Texymmii KOHTPOJIb

JIETIOB TUCHUIUIMHEL, iprem PI'P.

Conepixanue pacuyeTHO-TpaguIecKuX padoT.

PacuerHo-rpajduueckas padora Nel no auddepeHunanbHOMy HcUMCIeHUI0 PyHKUMIA OXHOMI

NepeMeHHOH

Kpatkoe copeprkanue 1 3Tarbl pacdeTHO-rpaduueckoil paboThl:
[Ipenen yucnoBoil Mocne10BaTENbHOCTH, IIpeien (PyHKINU.
HccnenoBanue GyHKIMH HA HEMPEPHIBHOCTb.

Brruncnenue npou3BoAHBIX QYHKIUH.

HccnenoBanue GyHKIMH, TOCTPOECHUE IPaUKOB.

PacuetHo-rpaduyeckasi padora Ne 2 no pyHKUMAM HECKOJIbKHUX IlepeMeHHbIX.

Kpatkoe copeprkanue pacueTHO-Tpaduueckoi paboTHI:
@OYHKIMY HECKOIBKUX NepeMEeHHbIX. YacTHbIe TPpon3BoAHbIE. [IpOM3BOHBIE OT CIOKHBIX (PYHK-
1uil. [Tpon3BoiHas 10 HANIPABICHUIO U TPAIUEHT. DKCTPEMYM (DYHKIIUH JBYX IT€PEMEHHBIX.

PacuetHo-rpaduyeckasi padora Ne 3 1o HHTErpajbHOMY UCUHMCICHUIO.




Kpatkoe copepkanue 1 3Tarbl pacdeTHO-rpaduaeckoit paboThI:
Ilepguviti sman:

MeToibl HHTETPUPOBaHUs. BrrurcieHne HeonpeAeICHHBIX HHTETPAJIOB.
Bmopoii sman:

HpI/IJ'IO)KeHI/ISI OIMPCACIICHHBIX HHTCTPAJIOB. HCCJ’IGI{OB&HI/IC CXOANMOCTH HECOOCTBEHHBIX HHTCTPa-

JIOB.

KoMiuiekT 3ajaHuil I BBIIOJTHEHUA
pacdeTrHo-rpapuyeckux pador (PI'P)

no qucuuruinHe_MareMaTuyeckui aHaJIu3
(HaMMeHOBaHHE IUCIUILIIHBI)

Teopus npeaesos u nuddepennupoBanue GyHKIUN OTHOH NepPeMeHHOM
1. Haiftu npenensi:

Iim(2—n)2—(1+n)2 lim Jn+2-38n*+3

> (Ln)’ —(2-n)"’ e Yn+54n

2 n®
Iim(2n +3J ) lim n(\/n2+1—n), "m(n—lojg”+1

n—oo 2 n—o0
2n° +1 e T
. 2x* +11x+15 _Ax?
lim———. lim ——.
x—>-3 X+3 x>0 §in“ 3X
2"t 5"t . sin3x .
— lim—— lim (1-3x)™"
n—wo 3M< 4 Gn x>0 _ gX X—>+0
0, XxX<-rx
2. VccnenoBath Ha HEMTPEPHIBHOCTD M BBIMOJHHUTH YepTexk: Y =4SiNX, —7<x<0
7, X=0

3. Haiitn mpon3BOIHYIO (yHKIIHU:

3 2
y:2(3x +4X _X_Z)_ y = Inarcsiny1—e*,
15V1+x

: . y 3t?+1
gX—ClgX =T 3
y =arctg ——————. 3t

\/E t3

=sin| —+t |.
Cos6Xx ) 1 .

=" =arctg® ———+sinIn2x
y 3sin(12x+1) y g 1—2x2
y:arctgslnﬂ y:(\/;)

X+2
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3
sin(x—2y)+x—:7x x=e"cost, y=¢'cost
y

4. CocTaBUTh ypaBHEHMsI KacaTeIbHOW M HOpPMaJM K JAaHHOM KpHUBOM B TOYKE C abcuuccoil X;:

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

5. IIpoBecTH MoJIHOE HCCIIEI0OBAHUE U TIOCTPOUTH rpaduk f (X) =X+ —

X

(I’yHKIIHH HECKOJBbKHX NMEPEMECHHBIX

. Z_x2+3y2

1. Haiity 9acTHBIE MPOU3BOHBIE BTOPOTO HOPSIKA, YOIUTHCA, UTO Zy = Z, Xy

2

2. Haitru rpamuent dyukunn z= f(X,y) BTouke M,(X,,Y,): z= yT , M,(4,6).
X

3. Mcclie1oBaTh Ha S9KCTpeMyM QyHKIMIO Z =X — X+ Y +2V.

HNuTerpupoBanme
Boruuciaurp HEOIIPEIACJICHHbIC HHTEI'PAJIbI
dx - X
—,  [x-27%dx, X+1)e*dX, [xcos3xdx, [e*cosxdx,
e | J(x+Derdx, | j
X+18 in3
I— dx - dx ’ J‘ dx Ix2+1 dx. Ismzxdx'
X*—6Xx+18 X’ +6Xx+5 (x=6)(x+2) x*+3 cos’ X

Boruucautnb onpeaec/JIcHHbIC HHTErpaJibl

T8 1 dX 1 e3
3sin? xcos xdx, . [(x=De*dx,
{ g 1+3x { {x\/7+lnx
6 2 142 N 1x? 42X
dx, -, =2,
{1+\/3x 2’ _Izarctgx {(3x+5)2 I x*+1

J3 3 2 7.6 1
jx_dx, [V4-x2dx, j?;sin2 X Cos xdx I ax
0 /14 X2 0 0

1 el
E[(x—l)exdx, !Xm

Heco0cTBeHHbIE HHTETPaJIbl

1. YKaxche, KaKOW U3 HEeCOOCTBEHHBIX HHTET PAJIOB ABJISICTCS CXOAAINUMCSA
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T\/;dx, Tx“”dx, T\/Fdx :
1 1 1

© dx
2. BBI‘II/ICJII/ITL I/IHTGFpaJI, yCTaHOBI/ITb €ro CXOOnuMOCTh UJIN paCXOZ[I/IMOCTB j l 2
ol4X

0
3. BBIUHCIHUTD HHTETPAJ, YCTAHOBUTH €r0 CXOAMMOCTD MK pacxoaumocTsb [ In xdx
1

a dx
4. BerauciuTh HECOOCTBEHHBINM HHTETpAl j T , YCTAHOBUTH €r0 CXOAUMOCTb UJIU
04/ X

PacxoauMOCTb.

© dx

5. BbrunciauTh HeCOOCTBEHHBIN UHTErpajl — » YCTAaHOBUTb €TI0 CXOAUMOCTh HIJIH

-1

PacCXoauMOCTh.

dx
1+ x2

©
2. Beruucaurs HUHTCrpajil, YCTAHOBUTL €T0 CXOAUMOCTD I PACXOAUMOCTDb I
—0

0
3. BeruucanTs uHTErpas, yCTaHOBUTH €r0 CXOJUMOCTb WU PACXOAUMOCTD jln xdx
1

1
dx
4. BLI‘II/ICJ'II/ITL HCCO6CTBCHHHI/I I/IHTeraJ'I J-_Z , YCTaHOBI/ITB €ro CXoaAnuMoOCTh UJIN
X
-1

pPacxoauMOCTb.
KpaTHl)Ie HHTErpaJjabl

1. I3MeHUTH MNOpAAOK UHTCTPUPOBAHUS B JBOMHOM HHTETrpajc

2 6-Xx 1 2-y
a. _[dx j f(x,y)dy, b. J'dy j f(x, y)dx.
0 2x 0o Jy

2. Berancnuth ”(10— x* — y?)dxdy, D ={(x, y)| 1<x<2, 0<y<2Z}.
(D)

3. Beruuciaurs

j'_.’(lzxzy2 +16x°y* ) dxdy;
D

D: x=1y=x y=—Jx.

4. Beiauciautb
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[[(x* + y)dxdy, D — MHOXeCTBO TOYEK IIOCKOCTH, OrPAHHYEHHOE JTHHIAMM
(D)

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

5. Haiitu ruromaab GUrypsl, OrpaHHICHHON JaHHBIMU JTHHHSIMH
y=3/x, y=4e*, y=3 y=4

6. Haiitu nnomans GUrypsel, OorpaHU4eHHON JIMHUSAMHA Y = X2, y=—X+2

8. Haiitu 00bem Tena, mosydeHHoro Bpaiienuem Bokpyr ocu OY (urypsl, orpaHuueHHO#M

st y=X°, y=1 x=0.

JIMHHU-

9. Haiitn 00beM Tena, moJdy4eHHOro BpaieHrneM BOoKpyr ocu OX Gurypsl, orpaHU4eHHOHN JINHUS-

M Y =X, y*=x.
KonTtpouabHbie padoTsl (mpuMepbl)
Bapuant

1. IToctpouts rpauk: y =3C0S2X

2. Hailitu npenensr:

_ 2 2 _ 3_ 2_ _
(5 n)2+(5+n)2 2)Iim1 C?SZX 3 Iim); x2 X—2
—(5+n) x>0 @2 _1 -2 x> —2X* +X—2

1) lim
> (5-n)

2 _x-— o
) lim ¥ 5 lim| X217 gt (x —x+1)
-2 In(x—1) x-0{ 1+ XCOS X x>0

—X, X<0

3. HccnenosaTh Ha HEMPEPHIBHOCTH M BBIMOMHUTH depTexk: Y =4 X>, 0< X <2

3, Xx>2
Bapuant
1. Haiiti mpou3BoaHyO Y,
a) y:arctg‘”'lnﬂ 0) y:(«/;)
X+2
X3
B) Sin(Xx—2y)+—=7x r) x=e'cost, y=e'cost
y
2. Haiitu Iim(i— L j
x><| X arctgx

3. TIpoBecTH MONHOE UCCIeA0BaHKe U nocTponts rpaduk f (X) =X +i
- 1p it P P = >
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Bapuanr.

ou

Nel. BoruncnauTs Npou3BOAIHYIO IO HAIIPABJIEHUI0O —— U HAHUTH MOAYJb BEKTOpA Ipajiue€HTa JJIs

oS

X
dyrkmum U = 2Xy + T +7° B Touxe A(6;9;1) B manpapieHnn, COCTABISIONMIEM C OCIMH KO-

3 6 T
OpJMHAT YTJIbI COSO{=7, COS,BZ;, }/<E.

No2. Uccrnenopats Ha sxkctpemyM dynkimio Z = Xy (L — 4% — 4y)-5.

N3, Z=In(y—x*), Xx=+/sint, y=cost. Haiiru %

Bapuanr

Bvoiuucaumoe:

16 dx 2
1. : 2. |(2x+1)-Inxdx .
'!&—2 !( )
3x* -4 sin” 3x 2x—1
3. dx. 4, dx. 5. | ————dx.
-[x2+4x * '[cosz3x ! Iw/4—2x—x2 ’

1. BrIyuciIuThL HWHTCIpaJibl:

+00 e +00 d
_[xe dx . !x\/)lcn_x

I/I306paSI/ITB O6J'IaCTI:> HHTCTPUPOBAHUA U USMCHUTH MMOPAAOK UMHTCTPHUPOBAHUS B IIOBTOPHOM HHTC-
rpaie
0 257
fdx ff(X;y)d%
0

-4

Boruncnute miomanbs GUrypbl, OrpaHUYEHHOM JHMHUSIMH

y=2-x", y=x.
BapuaHT 3a1aHuil TPEHUPOBOYHOIO TECTA.

3agaun

1 yacth 1. y=sinlnx, y,y"-? 2.y

3
_ arcctg\/;’ dy 3
X
y =3x>+xe*,x,=2/1x=0,1, Jy-?
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4. Haiitu npou3BOIHYIO V), !

a) y — 5 Sin4 X—3 6) y: Xarctg?x
V X

B) e*y+%=c033x r) X=Ccost+sint, y=sint—tcost

5. Uccnenosats Ha skerpemyM f (X)=(X— 3)2 (x-5).

2%
6. Haiitu uaTepBaibl MOHOTOHHOCTH Y = —.
X

3
7. Haiiti HanGoutbIlice, HaMMEHbIIIee 3HaueHue QyHkimn f (X) = 3 —16X Ha oTpe3ske [—5;1] .

1
8. ITocTpouTh KacarelbHy0 K rpaduky GpyHkmuu f (X) = 3arccos x> B TOUKe X = >

2 yacthb 9. Haiitu npenensr:
_(3+n)’ —(2+nY’ _ 1g2x . x*+2x-3 .t
1) Ilm( 5 ( )2 2)lim g 3) Iim——-—->—- 14 “mg_Sx
> (2+n) —(1-n) x>0 g —1 x>-3 X* +5X° +6X x> 2 tg3x
3 yacTh
0, xX<—x&
10. WccnenoBars Ha HEMPEPHIBHOCTH U BBIMOIHUTD epTex: Y =1SiNX, —7<x<0.
7w, x>0
XS
11. IpoBecTH noNHOE Hccen0Banue 1 noctpouts rpaduk f (X)=— 7
X —

Kpurtepun ounenku:

- OLIEHKA «3aYTEHO» BBICTABJISETCS CTYJIEHTY, €CIIM OH PETYJSIPHO B TEUEHHE CEMeCTpa Ipe/ICTaB-
JISUT pelieHysl 3a/1a4, BHIIOJHUII MOJTHOCTHIO BCE 33JaHMSI M UX 3aIIUTUII, OTBETUB HA BOIIPOCHI IIpe-
M0/1aBaTes;

- OLIEHKA «HE 3aYTEHO» BBICTABIISETCS CTYJIEHTY, €CJIM OH HEPEryJsIpHO B TEUEHHE CeMecTpa Ipel-
CTaBJISLT PEUICHUS 3a]a4, BBIMOJHUI 33/1aHUs HE TIOJTHOCTHIO MJIM BOOOIIE HE MPEICTaBIsuT pabOThI
Ha MPOBEPKY, JOMYCKAET CYIIECTBEHHbIE HETOUHOCTH B OTBETaX Ha BOMPOCHI IPENOAaBaTeIsl.

Jlia mpoBefeHHs TEKYIIEro KOHTPOJS 3HAHWUN CTYJIEHTOB B JIMCTaHIIMOHHOM ¢opMaTre B
pa3paboTaHHbIX Kadeapoit «MaremaTuka» OHJIAH-Kypcax UMEIOTCS MPOMEXYTOUHbIE (TPOOHBIE)
TECTHI.

3.2. IIpomexxyTouHas aTTeCTANMS
KommiekT Bonpocos

JudpdepennnaibHoe HCHUCTeHHe PYHKIUI OHON ITepeMeHHOH

27



NS

o

10.

11.

12.
13.

14.
15.

16.

17.
18.
19.
20.
21.
22.

23.
24.

25.
26.
217.
28.
29.
30.
31.
32.

asrONE

IToHATHE EepeMeHHON BEJIMYUHBI U 00JIACTH €€ U3MEHEHUS.

MOHATHE (PYHKIIMOHAIBHOM 3aBUCUMOCTH, Kiaccuukanus GyHKIHMH.

OmnpeneneHne 1 TUIBI YACIOBOH MOCIEI0BATEIIBHOCTH.

[Ipenen unciaOBOM MOCIENOBATEIBLHOCTH. ApHr(MeTHUECKHE ONepalui Haj MOCIIeA0BaTENbHO-
CTSIMH.

VYcnoBus cyliecTBOBaHUSI KOHEYHOIO Ipejiea YUCIOBOM IociieqoBareabHocTu (Teopemsl Ko-
i u Beliepmpacca).

BTropoii 3amedaTenbHbIN Ipeaeil.

IIpenen gynkuuu. Onpenenenus. I'eomerpuyeckas HHTepHpeTalMs HNOHATHS Ipenesna QyHK-
uuu. CBOMCTBa IPEIETIOB.

beckoneuno Masbie, 6eckoHeUHO OObIIMe (PYHKITUH.

IlepBbIil 3aMeUaTeIbHBIN IPEIE.

beckoHeuyHO Masble BEITMUYUHBI. DKBUBAJICHTHbIE OECKOHEUHO Masble U UX UCIOJIb30BAHUE IIPU
BBIUMCIICHUH TIpeJesioB. Tabauia SKBUBAJICHTHBIX OECKOHEYHO MaJIbIX.

HenpepbIBHOCTh (yHKLIMU B TOYKE U Ha mpoMexyTke. OnHocToponHue npenensl. Kinaccudu-
Kalus TOYEK pa3pbiBa rpaduka.

CaoiicTBa (yHKIMH, HEMIPEPBIBHBIX Ha oTpe3Ke (TeopeMbl Beliepmtpacca, bonbuano — Komm).
[IpouzBoanas. ['eomerpruueckuii u pu3MvecKuil cCMbIC por3BoAHON. KacaTenbHas 1 HOpMab
K TJIOCKOW KPUBOM.

Tabnuia npou3BOIHBIX OCHOBHBIX 3JIEMEHTAPHBIX (DYHKIUH.

CBsI3b MEXy CYLIECTBOBAaHMEM ITPOU3BOIHON (PYHKIIMHM B TOUKE M HENIPEPBIBHOCTHIO (DYHKIIUU
B TOM K€ TOYKE.

[Ipon3BosHas cymMMbl, IPOU3BENAEHUS, YacTHOTO. IIpon3BoiHas ciI0XKHON U O0OpaTHON (QyHK-
LUAH.

IIpon3BosHas mapamMeTpuyecKy 3alaHHON (YHKLUH.

[TpousBoaHast GyHKINH, 3aJaHHON HESBHO.

HuddepenurpoBanue ca0kKHON MOKa3aTebHONW (QYHKINH.

Huddepernmpyemocts. Auddepennman. ['eomerpuueckuii cMbica muddepeHnuana.
ITpouzBosHble U MU depeHIaTbl BEICIIMX MOPSIKOB.

OcHoBHbIE TeOpeMbl AU depeHnnaibHoro ncurciaeHus (reopema @epma, teopema Pois, teo-
pema Jlarpanxa, Teopema Komm).

[IpaBuno Jlonurans.

Mmnorounen Teinopa u ero cpoiictBa. @opmyna Teitnopa. OcraTounslii uieH ¢popmyisl Tei-
nopa B popme Jlarpanxka u [1eano.

AcumnToTsl rpaduka GyHKIMH.

OkctpemyM. Heobxoaumoe ycimoBue sKcTpeMyma.

JlocTaTouHBIE YCIOBUS KCTPEMyMa.

JloctaTouHoe yciioBue Bo3pacTaHus (yObIBaHUA) QYHKIUH.

HauOonbiiee n HauMeHblee 3HaYeHNs (YHKIIMU Ha OTPE3Ke.

BoInykinocTh, BOTHYTOCTb, TOUKa Iepernda. JlocTaTouHOE yCIIOBUE BOTHYTOCTH (BBIYKIJIOCTH).
Heo6xonnmoe ycnoBue Touku neperuda. JJocratounoe ycioBue neperuoa.

OO61mas cxema MOCTPOCHHUS U UCCIIEOBaHUS rpauKa QyHKIHH.

OYHKIHNU HECKOJIBKUX IIEPEMEHHbBIX

Omnpenenenye U TeOMETPUYECKU CMbICH (PYHKINUU ABYX MEPEMEHHBIX.

JIluHumM ypoBHS (GYHKIMH JIBYX IEPEMEHHBIX.

YacTtHble Mpou3BOIHbIE (PYHKIUN HECKOJIBKUX MEPEMEHHBIX, UX T€OMETPUUYECKUIN CMBICI
@DyHKIMHU HECKOJIBKUX NEPEMEHHBIX, OHATHE MOoJHOTro Auddepennnana.
JuddepennrpoBanue CI0KHBIX QYHKINI HECKOIbKUX TEPEMEHHBIX.
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6. IIpomsBoaHbIe BBICIIMX MOPSIKOB ()YHKIIUH HECKOJIBKHMX MEepeMEHHBIX. CMeIIaHHbIe IPOU3BOI-
Hele. Teopema IlIBapua.

7. IlpomsBoaHas (GYHKLINU HECKOJIBKHMX MEPEMEHHBIX 110 HAIIPABICHUIO.

8. IIpom3BoaHas MO HANPABICHUIO U IPAJAUEHT CKAJISPHOTO MOJIS.

9. DkcTpeMyM (YHKLHH HECKOJIIBKHX MEPEMEHHBIX.

10. HeoO6xomuMoe U TI0OCTaTOYHOE YCIIOBHS SKCTpeMyMa (DYHKIMH JBYX ITEPEMEHHBIX.

NHTEI'PAJIBHOE UCYUCJIEHUE

[TepBooOpazHas, HeompeaeaeHHbIH HHTerpai. Tabn1ia OCHOBHBIX HHTETPAJIOB.

3aMeHa NepEMEHHON ¥ MHTEIPUPOBAHUE 10 YACTSIM B HEOIIPEIEIIEHHOM UHTETPAJIE.

HuTerpupoBanue ¢ MOMOIIBIO MMOABEICHU 01 3HaK nuddepeHiuana.

HHTerpupoBaHue pallioOHAIbHBIX APOOEH.

WHTerprpoBaHue 10 4aCTSIM U 3aMEHa [IEPEMEHHOM B ONPECICHHOM UHTETpalie.

WuTerpupoBanne TPUTOHOMETPUIECKUX (DYHKIIUN, OCHOBHBIC TPHEMEI.

HuTerpupoBanue upparroHaIbHbIX (YHKIIHA.

YHuBepcaiibHas TPUTOHOMETPUYECKAs! MOJCTAaHOBKA.

OmnpeneneHHblit HHTETpai u ero cBoiicTBa. ®opmyna Hetotona — JleiOnuna.

10 [TpunoxeHus onpenesIeHHOr0 HHTErpaia K PeHICHUI0 TEOMETPHUECKUX U (PH3MUECKUX 3ajad.

11. Beiuncnenue miomajei ¢ moMoIIbI0 ONPeAeIEHHOT0 HHTEerpaa.

12. BerunciieHre TUIOIIa Iy ¥ [UTHHBI KPUBOM, 3aJaHHOW YpaBHEHUSIMHU B TTapaMeTPHIECKOH Gopme.

13. Briuncnenue miomaay KpUBOJIUHEHHOTO CEKTOpa B MOJISPHBIX KOOPIWHATAX.

14. Beluncnienue miom@aaed B NPSMOYTOJIbHBIX M TMOJSPHBIX KOOPAMHATaX C IOMOIIbIO OIpe-
JIEJICHHOTO MHTEerpaa.

15. BerunciieHue JUIMHBI TyTH € TIOMOIIBIO ONPEEICHHOTO HHTETpaa.

16. Beiuncnenue AMUHBI yTH KPUBOW, 3aJaHHON MTapaMeTPUUECKU.

17. Beruncnenue oobeMa Tesia BpalleHHs C TOMOIIBIO0 OMPEACIEHHOTO HHTErpaia.

18. Briuncnienue miomaau NOBEpXHOCTH Tejla BpalleHHsl.

19. HecoGcTBEeHHBIE HHTETPANTBI IEPBOTO M BTOPOTO TUMA. [IOHATHS CXOIMMOCTH U pacXOJAUMOCTH
HECOOCTBEHHOI'O MHTETpaa.

20. HecoOcTBEeHHBIE MHTETPAITBI OT Pa3pBIBHBIX (DYHKITHIA.

CoNoOA~WNE

IK3aMEeHAIIHOHHBIE OMJIeThI

Haznauenwue: Vcnonb3yroTcs s MpoBeAeHUS TpoMexyTouHoi artectanuu (ITA) mo quctumiuze
«MaremaTtnueckuii aHaius".
PernamenT sx3ameHa: - BpeMs Ha OATOTOBKY T€3HCOB OTBETOB - 10 45 MHUH.

- C1oco0® KOHTPOJIS: YCTHBIE OTBETHI.
KoMImiekTsl 2K3aMEeHalMOHHBIX OMJIETOB JOKHBI cofiepkaTh OmnetoB Ha 25-30% Oounbliie uncia
CTYJICHTOB B IpyIne (XpaHsaTcs Ha Kadenpe «Maremarukay).

TunoBble BApMAHTHI OWJIETOB NPUJIATAIOTCS.

MHWHHUCTEPCTBO OBPA3OBAHMS 1 HAYKU POCCUMCKOM ®EJIEPAIIUM
®EJIEPAJIBHOE I'OCYIAPCTBEHHOE ABTOHOMHOE OFPA3SOBATEJIBHOE
YUPEXJEHWE BBICIIEI'O OFPA30OBAHUS
«MOCKOBCKHH NOJUTEXHUYECKHN YHUBEPCUTET»
(MOCKOBCKHWM MOJMUTEX)

®daxynbTeT 6a30BBIX KOMITETEHITHH, Kadenpa «Maremarukar»
O6pazoBarenpHas mporpamma 15.03.05 «KoHCTpYKTOPCKO-TEXHOIOTHYECKOE O0ecTiedeHrE
MAIIMHOCTPOUTENBHBIX IPOU3BOJICTBY
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[Mpoduns «CpencTBa aBTOMATH3AIUN U 0a3bl TAHHBIX IS MPOCKTUPOBAHUS TEXHOJIOTHYE-
CKHUX MPOU3BOJICTB

JucuunnuHa «MaTreMaTHYeCKUil aHaJIu3)

Kypc 1, cemectp 2

3K3AMEHAIIMOHHBIN BUJIET

1. TIlepBooOpa3zHas, HeolpeneaeHHbIH HHTerpal. Tabnuia OCHOBHBIX HHTETPAJIOB.

dx
+5-x
3. Haiirtu rpajauent QyHkuuu Z = y\/x_y B Touke M, (L14).

4, yKa}KI/ITe, KaKo# 13 HeCOOCTBEHHBIX HHTETPpaIOB ABJIACTCA CXOAAMNMCA

Tx/;dx, Tx“*dx, T\/Fdx.
1 1 1

2. BbluncnuTh HeolpeneaeHHbIH HHTETPa j i
—X

5. HaiiauTe 5KCcTpeMyMsbl U TOUKM neperuda pyukuun Y = (X —1)e™.

YTBepkaeHo Ha 3aceqannu Kadeapsl MatemMaTrku «_03» 05 2023 r., mporokos Ne 10

HN.o. 3aB. xadenpoit H.B. Bacunnena / /

MUHUCTEPCTBO HAVKHU U BBICIIIET'O OBPA3OBAHU S POCCUMCKOI ®EJIEPAIINN
OEJIEPAJIBHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE
YYPEXJIEHUE BBICIHIET'O OBPA30OBAHUA
«MOCKOBCKHUI MOJIUTEXHUYECKHAN YHUBEPCUTET»
(MOCKOBCKHWM MMOJINTEX)

@axynpTeT 0a30BbIX KOMIIETEHIIHH, Kadenpa «Maremaruxa»
OopasosarenbHas nporpamMma 15.03.05 «KoHCTpyKTOPCKO-TEXHOJIOTHYECKOE oOecreueHue
MaIIMHOCTPOUTENIbHBIX TPOU3BOJICTB
ITpodunps «Cpenctsa aBTOMaTU3alMU M 0a3bl JAHHBIX /7Sl IPOEKTUPOBAHMS TEXHOJIOTHYE-
CKUX MPOU3BOICTB»
Hucnuninmaa «MaTeMaTH4ecKuii aHau3»
Kypc 1, cemectp 2

JK3aMeHalMOHHbIN Oniter Ne 1

1. HecoOcTBeHHbIE HHTErpaibl MEPBOTO M BTOPOro Tumna. [[IoHATHS CXOAUMOCTH U PAacXOIUMOCTH
HECOOCTBEHHOTO MHTErpaJa.

y 2t?
1+t3 1+t

2. Haiitu npon3BonHy0 QyHKINH, 33JaHHONW TApaMETPUIECKH X =
3. MccenoBats Ha SKCTpeMyM GYHKIHIO Z = X° — X+ Y + 2V

7.6
4. BblYMCINUTB OINpeIeIeHHbIN HHTerpal _[SSin 2 xcosxdx.

0
5. Haiiti 00beM Tena, mosryd4eHHOro BpaieHueM Bokpyr ocu OX ¢urypsl, orpaHi4eHHOHN JTHHU-

s y=X°, y=1 x=0.
YTBepkeHo Ha 3aceqannu kKadeapsl MaTeMaTiku «_03» 05 2023 r., mporokos Ne 10

W.o. 3aB. kadeapoit H.B. Bacunbepa / /
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Jlis IpoBeAieHUsT TPOMEXKYTOYHOIO KOHTPOJISL 3HaHUHM CTYAECHTOB B JUCTAHIMOHHOM (hop-
Mate B pa3paboTaHHBIX Kadenpoi «MaTeMaTHKay OHJIAH-KypcaX UMEIOTCS HTOTOBBIE TECTHI.
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