[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bﬂa,ElEﬂbLLe

GMO: Makcnmos Ay pPRYER g’p TBO HAYKH U BBICHIEI'O OBPA30BAHUA

[lomKHOCT: ,EI,I/IDEKTOD [ENapTaMeHTa N0 00pPa30BaTEJIbHOU NOJIKIUKE

Nara noncains: 04.06.2025 151111 POCCUMCKOM ®EJEPALIUUA

Vinkanshslii (D@REPAITBHOE TOCYJapCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUpPEkKICHUE
Bdb180d1a5102ac9e60521a5672742735C180106. ppseriierdy oBpasoBamms

«MOCKOBCKHNI HOJH/ITEXHI:I‘{ECKI/IFI VHUBEPCUTET»
(MOCKOBCKUU ITOJIUTEX)
dakyapTeT HHPOPMAITMOHHBIX TEXHOJIOTUN

PABOYAS ITPOT'PAMMA JTUCHUIIJIMHBI

«MaTteMaTHYeCKHHA aHAJIHU3»

Hanpagnenue noarotoBku
09.03.02 «MudopmaniHOHHBIE CHCTEMbI M TEXHOJIOTUID)

OO6pazoBaTenbHas mporpamMma (IpoQuIb)
ABTOMATH3HPOBAHHbIE CHCTEMbI 00Pa00TKN NH(OPMALMHU U YIIPABJIEHUS

KBanudukanus (cTerneHb) BHITYCKHUKA!
bakanasp

®opma oOyueHus
3aounasn

Mocksa 2025 r.



Pa3zpaboTuuk

<

‘ e

Kanp. ¢uz.-mat. HayK, OLIEHT /E.A. Koran/
3aB. kadenpoit «MaremaTrkay,
KaH7. TexH. Hayk : /O.M. bapanosa/

CoruacoBaHo:
3aBenyromuii kadeapon

«MupopmaTrKu 1 HHOOPMAITUOHHBIX TEXHOJIOTHI, : ‘
K.T.H. yrZe / E.B. BynatHukos/



™=

SRl

wnNhE N

Conep:xkanue

Llenu, 3a1a4u ¥ IIIAHUPYEMBIE PE3YJIbTATl O0YUCHUS IO AUCHUTUIMHE. .. ..evveenenaens..
MecTo TUCHHILIMHBI B CTPYKTYPE 00pa30BaTEIbHON MPOTPAMMBI. .. ...'veeeeeeeneenennnn.

CTpYKTypa U COACPKAHUE JTACIIUTITIHBL . . ..o veneenetene et eneetene et eneeneeeneeneanennenenns
3.1. Bupabsl yueOHON PAOOTHI K TPYITOCMEKOCTD. ...\ uueeneenteeneenneeneaneenneaneeneennennnns

3.2. TemaTu4ecKui TUIAH U3YUCHUS JUCIIUTUTIHBL. . . uvuutetneeneeneaneneneeneanannanenns

ICRC TN @10 ()07 1212 02 (530112 (0110701011210 51 5 SO PR
3.4. Temarnka CeMUHAPCKUX/TIPAKTUYECKHUX U JTAOOPATOPHBIX 3aHATHH. ...........e.... ..
Y4eOHO-METOAMYECKOE U HHPOPMAITMOHHOE OOCCIICUCHHE.. . ... vvveneeeneeneenneeneennannen,

4.1, HOPMATHBHAS TUTEPATYP. + . veeneteenteenneeanaeenneeaneeeneeaneeaasanneeaneeanneannens

4.2, OCHOBHAS JTHTECPATYPA. . vt veeneennenneentenneentenaeaneeneanteaneenseanenareenaeaseenseennns
4.3.  JIOTIOTHUTETBHAS JTUTCPATYPA .« vt enveenneeenaeennaeenneeaneeenseeaneeeneenneeaaeenneens

4.4. DNEKTPOHHBIC 00PAZOBATCIBHBIC PECYPCBL. .. uttententtententeaneeneenneaneenneaneennns
4.5. JIuneH3noHHOE U CBOOOHO PacCpOCTPaHIEMOE IPOTPaMMHOE OOECIICUCHHE. . . .. .
4.6. CoBpemMeHHBIC MpodeccHoHANTbHBIC 0a3bl JAHHBIX U NHPOPMAIUOHHBIE
CIIPABOUHBIC CHCTEMBI ... v eeveeeetetateneeneeaeeaeneeaeeaeeae e e e e e e e e e e e eneaneeenenns
MateprambHO-TEXHUIECKOE OOCCTICUCHIE . .. . ... e uveeeneeneeneateneeneeneaneneneeneenenennas

METOTHYUCCKUE PEKOMEHTAIIMF . . . .. e.veeneeeenseenseenseeanaeenseeanaeenseeaneeanaeenneenneeenans

6.1. Meroauueckue peKOMEHIAMH [Tl PETIOIaBATEIS [0 OPraHnu3anui 00ydeHUSL. .

6.2. Meronuueckue ykazaHus A5 00y4JaroUIXcs [0 OCBOCHHUIO JUCHUIUIUHBL. . ... ......
L0291 01 (5 (01015029 Q) 011 (o b TP

MeTo1bI KOHTPOJIS U OLCHUBAHHS PE3YIBTATOB OOYICHHS. ... euv e eneneerenenenenennn.
[Ikana u KpUTEPUN OLIEHUBAHUS PE3YIBTATOB OOYUCHMS. .. . e 'veneeneeneanenaneanannens
OLICHOUHBIE CPEIICTBA. .. ettt enteteeteteneene ettt et ea et e et et et et e et e eaeeae et e e eeeirans
10 I I1S):9%1117%17 0] 3 01011 1 SR
3.2, TIpOMEKYTOUHAST ATTECTALIMS .« .. e eneeneeeneeneeteene et eteeneenteaneeneeneaneaneens



1. Henu, 3a1aun ¥ NJIAaHUPYeMble pe3yJIbTaThl 00yYeHus
0 AUCHHUILINHE

K OCHOBHBIM yessm OCBOCHUS JUCLMILIMHBI «MaTeMaTu4ecKuil aHau3» ClIeyeT OTHECTH:

- BOCIIUTaHUE y CTY/IEHTOB OOIIe MaTeMaTU4YE€CKON KYJIbTYpBhI;

- IpUOOpeTeHUE CTYJEHTaMHU IMIUPOKOro Kpyra MaTeMaTHYeCKUX 3HaHUM, yMeHuil u
HaBBIKOB;

- pa3BUTHE CIIOCOOHOCTHU CTYAEHTOB K MHIYKTUBHOMY M JI€AYKTUBHOMY MBIIIJICHUIO HAPSy
C pa3BUTHEM MaTEMaTUYE€CKON UHTYULINU;

- YMEHHUE CTYAACHTaMH pa3BUBaTh HABBIKU CAMOCTOSTEILHOTO N3YyUeHUs y4eOHON U HayYHOH
JUTEPATypBl, COJEPKALIEH MATEMaTUYECKUE CBEJICHUS U PE3YJIbTaThI;

- TOATOTOBKY CTYIEHTOB K JESITEIbHOCTHM B COOTBETCTBHUM C KBaIM(DPUKALMOHHOM
XapaKTepUCTHKONH OakaigaBpa [0 HampaBlICHHIO, B TOM 4ucie (OPMHPOBAHUE YMEHUU
HCIOJIb30BAaTh OCBOCHHBIE MATEMAaTHUECKUE METO/Ibl B IPOPECCHOHATIBHOMN 1A TEIbHOCTH.

- TOATOTOBKY BBICOKOKBAJM(HUIIMPOBAHHBIX KAJAPOB, BOCTPEOOBAHHBIX B YCIOBHUSX
1upoBoi TypOYJEHTHOCTH U BBICOKMX TEXHOJIOIMYECKMX PHUCKOB COBpPEMEHHON Lu(ppoBoi
SKOHOMHUKH.

K OCHOBHBIM 3a0aquam OCBOEHHUS IUCLUIUIMHBI «MaTeMaTH4ecKUi aHaiu3» CleayeT
OTHECTH:

- OCBOEHHME CTYJICHTaMHU OCHOBHBIX IOHATUH, METOJO0B, (HPOPMUPYIOIUX OOLIYIO
MaTEMaTHYECKYIO IOJAMOTOBKY, HEOOXOIUMYIO /JIsl YCIIEUIHOIO PEIIeHUs] IPUKIIaJHBIX 3a7a4;

- (popmupoBanue y crTyieHta Tpedyemoro Habopa KOMIETEHIMH, COOTBETCTBYIOIIUX €ro
HAIPaBJICHUIO TIOJATOTOBKU M 00ECIIEUNBAIONINX €T0 KOHKYPEHTOCIIOCOOHOCTh Ha PBIHKE TPY/Ia.
OOyuenne mno jaucuuiuiMHe «MaTeMaTHUeCKUi aHalInW3» HamnpaBlIeHO Ha (OpMUpPOBaHHE
y oOy4aronxcs ciaenyomux komrnereHnuid B cootBerctBuu ¢ ®I'OC (ypoBeHb OakanaBpuara) 1o
HarpaBieHuto moarotroBku 09.03.02 «MHbopMaimOHHBIE CHCTEMBI M TEXHOJIOTHI .

Koa m HauMeHOBaHHe KOMIIETEHIIMH NuaukaTopsl J0CTHXKEHUS
KOMIIETeHIIMH
OIIK-1. CiocobeH npuMeHSTh NOIIK-1.1. 3HaeT OCHOBBI MaTeMaTHKH, (PU3UKH,
eCTCCTBeHHOHaquBIC u 06H.ICI/IH)KeHepHLIe BBEIUHUCIIUTEIbHON TEXHUKU U nporpaMmMupOBaHus

3HAHWsI, METOJIbI MaTeMaThuueckoro ananusza u | MONK-1.2. ymeer  pemare  craHmaprHbIe
MOJIEIMPOBaHMSI, TEOPETHIECKOTO U npodeCcCHOHANBHBIE 3alauyd ¢ IIPUMEHEHUEM

C€CTCCTBECHHOHAYYHbBIX u 0OIIIENHKEHEPHBIX
SKCIIEPUMEHTANILHOTO UCCIIEI0BAHNUS B ! 4 m P
o 3HaHHUH, MCTOAOB MATCMATHYCCKOI'O aHaju3a H
npogecCcHoHANTLHOM eATeNbHOCTH

MOJIETTHPOBAHHUS
NOIIK-1.3. mMeeT HaBBIKM TEOPETHYECKOTO U
9KCIEPUMEHTAJILHOTO HCCIIEAOBaHUSA OOBEKTOB
po(heCCUOHAIBHOM IeATENbHOCTH

2. MecTO TMCUMILIMHBI B CTPYKTYpe 00pa30BaTeIbHO MPOrpaMMbl

Juctunnmaa «MareMaTudecKuil aHam3» OTHOCUTCS K 00si3aTtensHOM dactu Oyoka bl: Momynb
«MaTtemMaTH4ecKue JUCITUTLINHBD.
JucuuminHa 0a3upyeTcs Ha CICAYIOIMNX MPOHICHHBIX JUCIATLINHAX |
- TUHEHas anredpa;

Jucnnmumaa «MartemaTtndeckasi JIOTHKa W JIUCKPETHash MaTeMaTHKa» JIOTHYECKH CBs3aHa C
MOCIEAYIOIUMU TUCIUTUTHHAMH:
B ob6azamenvnoii yvacmu:

- Ananu3s sKoHOMHYECKOH 3P PeKTUBHOCTH TU(DPOBBIX PEIICHUN

B yacmu, gpopmupyemotii yuacmuuxamu obpazoeamenbHvlx OMHOUEHUI
- 1 poBbIe METOAbI 00PabOTKH UH(OPMAIIHIH.



B gacti 31eKTHBHBIX JUCHUILINH.
- MOACIIMPOBAHUC CUCTEM.

3. CTpykTypa U coep:KaHue TUCUUIIINHBI

OO01mmast Tpy10€MKOCTh TUCHUIUTHHBI COCTaBISICT 4 3a4eTHRIX eqUHUIIBI -144 gaca.

3.1. Buabl yueOHOil padoThI M TPYA0EMKOCTh

. KosmuectBo
n/n Bup yuyeoHoii padoTbi YACOB Cemectp 2
AYIUTOpPHBbIE 3aHATHS 20 20
B Tom umncne:
Jlexkuun 8 8
1.
CeMuHapCcKue/IPaKTHUECKUE 3aHITUS 12 12
2.
JlabopaTopHble 3aHATHS - -
3.
CamocrosiTejibHasi paboTa 124 124
IIpomeskyTOYHAS aTTeCTALMSA
3K3aMEH D C)
Hroro 144 144




3.2. TemaTwyeckuii IJIaH U3ydeHHs TUCHUIINHBI «MaTeMaTHYeCKHN aHAJIHU3»

CtpykTypa W cojep)KaHWe AWCIHMIUIMHBI MO HampabieHuto moaAroToBku 09.03.02 «MudbopmanmoHHBIE CUCTEMBI U
texHojorunm» OOpa3oBaTenbHas mnporpamma (mpoduiab) «ABTOMAaTU3UPOBAHHBIE CHUCTEMBI 00pabOTKH WHGOPMALMU U
ynpasneaus» (bakanasp) 3aounas popma oOyuenus (2025 rox mabopa)

- Buabl yueOHoi padoThl,
Ne g gg BKJII0Yasl CAMOCTOATE/IbHYIO Buabl camocrosiTe/ibHON padoThI DopmMbI
n /;1 Paszpnen S %asa padoTy CTYyeHTOB, CryaeHToB arTecTaunu
3l = 3 U TPYJ10€MKOCTh B Yacax
J | I/C | J1a6 | CPC | KCP | K.P. | KL | PP | Pepepar [ K/p| D | 3
Bropoii kypc

Pa3znen 1. Tuddepennmansaoe
1.1 | ucuucnenue GyHKIUI OqHON 2 2 16

IIEPEMEHHOM.

O0630p 3aa4 nepBoOro paszzieina
1.2 | Bermaua 3samammii PITP Ne 1 mo| 2 4 16 +

MaTeMaTHYeCKOMY aHaJIH3Yy.
13 Pazgen 2. @yHKIMH HECKOJIBKHUX 2 9 16

nepeMeHHbIX

O630p 3amau 1o  QyHKUMAM

HECKOJIbKUX MEePEMEHHBIX
14 Brimaua 3agmanuii PIP Ne 2 1o 2 2 16 *

(GYHKIHSM HECKOJIBKUX MEePEMEHHbIX

Pazgen 3. HNuTerpajabHoe

HCYHCJIeHHE
1.5 | Bermaua 3samammiit PITP Ne 3 mo| 2 2 16 +

MHTETPAIbHOMY UCUUCIICHUIO




O0630p 3amay MO HEOMNPEIEICHHBIM,

1.6 | onpeneieHHBIM W HECOOCTBEHHBIM 4 16
WHTErpajgam
17 OO030pHass  JeKHUst 1O  KpPaTHBIM 16
" | mHTErpaIam
18 OG630p 3a1a4 o KpPaTHBIM 9 12
WHTErpajam
19-
dopma aTTecTaNN 21
Bcero yacoB mo aucuunJInH
cero 4acoB MO JHCHHUIJIMHE 12 124 3

PI'P




3.3 Coaep:xaHue pa3ieioB JUCHHILINHBI

BBenenue
Hpez[MeT, 3a1a4u U conepncaHHe AUCIUIIJIINHBI. OCHOBHBIG ASTallbl paBBI/ITI/IH AUCIIUITJIINHBI.
CtpyKTypa Kypca, €ro MeCTo M poJib B TIOJIFOTOBKE OakajgaBpa, CBA3b C IPYTUMH TACIUTUIAHAMH.

Paznea 1. luddepennnanbHoe ucuucjienue pyHKuuii 01HOH nepeMeHHOi

Tema 1. YucnoBasg nocienoBaTesbHOCTb. [Ipenen 4ucinoBol mocineaoBaTeIbHOCTH U €ro
cBorictBa. @ynukuus. [locrpoenue rpaduxoB Gpynkuuii. [Ipenen ¢pynkuuu. OCHOBHBIE TEOPEMBI O
npenenax ¢pyHkiuu. [lepBoiii U BTOpoi 3aMedarelnbHble mpeaesbl. CpaBHEeHHE OECKOHEUHO MajlbIX
1 0€CKOHEYHO OOJIBIINX BETUYMH. DKBUBAICHTHBIE OECKOHEYHO MaJIble BEIMYHMHBI.

Tema 2. HenpepsiBHOCTh (YHKIIMIA B TOYKE M HA MPOMEXKYTKe, TOYKHM pa3pbiBa (HYHKIIUH,
ux Knaccuukanus. ACUMNOTOTH rpaduka QyHKINH, UX KIacCU(PUKAIHSL.

Tema 3. IlpousBonnas pyHkiuu. ['eoMmeTpudeckuii U (PU3UYECKHI CMBICT TTPOU3BOIHOM.
[TpaBuna nuddepennmupoBanus u HOpMyabl BEIYUCICHHS MPOU3BOAHBIX. Tabmuia mpou3BOAHBIX
OCHOBHBIX 2JIEMEHTApHBIX (PYHKIMIA. Beruucienue npon3BoAHbIX (QYHKIUH, 3aJaHHBIX Pa3IM4YHbIM
obpa3zom.

Huddepennman. IlpousBoansie n nuddepeHmansl BRICIIUX TOPpakoB. [IpubnmkeHHbIC
BBIYUCIICHUS ¢ TOMOIIBI0 1 depeHnnanos.

Tema 4. IlpaBuno Jlonurans. ®opmyna Telnopa. PackpsiTue HeomnpeaeneHHoCTen
pa3nuyHOro Tuma. PasjoeHne OCHOBHBIX 3JeMeHTapHbIX (yHKIMA 1o ¢opmyne Teitnopa.
[TpubnmxeHHbIe BRIYUCIEHUS ¢ TOMOIIBIO Gopmyssl Teitnopa.

Tema 5. OcHOBHBIE TeopeMbl UG (HEPSHIIMATEHOTO UCUUCICHHSI. MOHOTOHHOCTD (DYHKIIHH,
sKkcTpeMyMbl HeoOXoaumble W TOCTaTOYHBIE YCIOBHS MOHOTOHHOCTH, JIOKATHHOT'O 3KCTPEMyMaA.
HccnenoBanue BeIMyKiI0CTH rpaduka pyHkuuu. Toukn nepernda rpaduka GyHKINH.

OO6mas cxema uccienoBanus (GYHKIMU U MOCTpoeHus ee rpaduka. CpoiicTBa (PyHKIHH,
HETPEephIBHBIX Ha oTpe3ke. HanbomnpIiiee 1 HanMeHblee 3Ha4eHNsT QYHKIIMU Ha OTPE3Ke.

Paznen 2. ludgdepennnanbHoe ucHucjieHne PyHKIMH HECKOJIBKUX MepeMeHHbIX
Tema 1. @yHKIIMN HECKOJIBKUX MEPEMEHHBIX. JINHUYU U MOBEPXHOCTH ypOBHs. YacTHbIE
npousBoHble. [Tonuelii qudpdepenunan. ITpousBogHbIe CI0XKHON (QYHKIIMN HECKOJIBKUX IEPEMEH-
HbIX. YacTHbIe Tpon3BoAHbIe U AuddepeHnansl Beicmx nopsakos. Teopema [Bapua.

Tema 2. [IpousBonnas no HampasineHuto. ['paguent. KacarenbHas k kpuoi. KacarenbHas
IUIOCKOCTh U HOpMaib K noBepxHocTtu. ®opmyna Teitnopa. DkerpeMyM (QYHKIIUM HECKOIBKHX
nepeMeHHbIX. HeoOxoaumble U 10CTaTOYHbIE YCIOBHS SKCTPEMYMA.

Pa3nen 3. UaTerpajibHoe ncUmncjieHue

Tema 1. IlepBooOpa3nas. Teopema CyIecTBOBaHHS HEOINPEACICHHOTO HWHTErpaa.
HeomnpenenenHslit HHTErpaia U ero cBoiicrBa. Tabiuia MHTErpajsoB OT OCHOBHBIX 3JIEMEHTaPHBIX
¢byHkuil. Meroa HemocpeACTBEHHOTO HHTETPUPOBAHUS.

Meroapl HMHTErpUPOBAaHUA C IIOMOIUBIO 3aMEHBl I[IEPEMEHHOW, IIOABEICHHMEM II0J 3HAK
muddepernmana. Meron HHTETPUPOBAHUS 1O YACTSIM.

WHTerpupoBanue palMoHANbHBIX Ipo0el, HHTErpUpOBaHUE HEKOTOPHIX BUJOB HPPALMOHAIBHBIX U
TPUTOHOMETPUUECKUX (YHKIIHI.

Tema 2. 3agaun, NpuUBOJAIIME K IOHATUIO ONpEAENEHHOro MHTerpana. OnpenencHHbIN
WHTETpaJl, €ro CBOWCTBA. YCIOBUS HHTETPUPYEMOCTH. MHTErpan ¢ nepeMeHHBIM MNpeaeioM
uHTerpuposanus. ®opmyna Heiorona — JleiiOnuma. 3aMeHa nepeMEeHHOW B OIpeNelIEHHOM
MHTErpae.

[TpunoskeHns OnpeesIeHHOro UHTErpaja B TEOMETPUN U MEXAHUKE (BBIUMCIIEHHE 10N
IJIOCKUX (GUTYp, AJIMHBI KPUBOH, 00HEMOB.

Tema 3. HecoOcTBeHHBIE HMHTErpayibl MEPBOIO M BTOPOro ponaa (mo OecKOHEYHOMY
MIPOMEXYTKY, OT HEOTPAaHUYEHHBIX (PYHKIIMIA Ha KOHEUHOM IPOMEXKYTKE), UX CBOMCTBA.



Tema 4. 3agaun, npuBoAsIIME K KPaTHBIM HHTErpanaM. JIBOMHON U TPOMHOIN UHTErpajbl, UX

cBoiicTBa. [IpaBuia BEIYMCIEHUS IBOMHBIX HHTETPATIOB.
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3.4 TemaTuka NpakTUYECKUX 3aHATHH MO AUCHUILINHE
«MareMaTHYeCKHH aHAJIN3»
3aounasi popma 00yueHus

No Tema 3anaTua

1/

Il
Paznen 1. DieMeHTBI MATEMATHYECKOI'0 AaHAJIH3A.
3aaun Ha BEIYMCIICHHUE MIPEICTIOB YUCIIOBBIX MOCIEA0BATEILHOCTEH M (PYHKITHIA.
Pemenne 3amad Ha TeXHUKY IuU(QEpPEHIIUPOBAHUS W TMPUMEHEHHE IOHSATHUS
MIPOU3BOIHOM K UCCIIEAOBAHHIO (PYHKIMI U TOCTPOCHUIO TpadUKOB (PYHKITHIA.
Pasnen 2. @yHKUMH HeCKOJbKHX IepPeMeHHbIX. 3aJaud Ha BBIYMCICHHUE
YaCTHBIX TPOM3BOJHBIX, IPOU3BOJHON MO HANpPaBJICHHUIO, TPaJUCHTa W Ha
UCCIIeIOBaHKE SKCTPEMYMOB (DYHKIIUN HECKOJIBKUX MEPEMEHHBIX.
Paznen 3. UnTerpanbHoe ucuyucjenue. MeTopl BEIYUCICHUS HEONIPEAETICHHBIX
WHTETPAJIOB OT Pa3IMYHBIX (QYHKIHI.
Brruncnenue onpeneneHHbIX 1 HeCOOCTBEHHBIX MHTETPAJIOB.
Brruucnenne KkpaTHbIX HHTETPAJIOB.

4. YyeOHO-MeTOAMUYECKOE U MH(OPMAIIUOHHOE OOecIiedeHune

4.1. HopmatusHble A0KYMeHTbl U TOCTbI

OI'OC 23.03.03 «Dxcruryatanusi TPAHCIIOPTHO — TEXHOJIOTUYECKUX MAITUH U KOMIUIEKCOBY
(ypoBeHb OakanaBpuara). Y TBep:kaEH npukazom MunobOpHayku Poccun ot 07.08.2020 Ne 916.
AkafeMu4ecKuil ydeOHBIM IUIaH 10 HarpaBieHuto noArotoBku:. 23.03.03 «DkcruryaTanus
TPAHCIIOPTHO — TEXHOJIOTMYECKUX MalIMH M KomIuiekcoB» [Ipodunb: WHXUHUPUHT U
9KCIUTyaTalus TpaHCHOPTHBIX cucteM. @opmbl 00yueHust — ouHas, 3ao04Has. 2025.

aTpuIla COOTBETCTBUM KOMIIETCHIIMI MO HampasieHuto moarotoBku 23.03.03 «3DkcruryaTtainus
TPAHCIIOPTHO — TEXHOJOTHYECKMX MAallMH M KOMIUIeKcoB» OOpa3zoBaTenbHas Mporpamma:
WHXUHUPUHT W SKCIUTyaTallds TPAHCHOPTHBIX cucTeM. DOopMbl OOydeHHs: O4Has, 3a04Hasl.
2025.

Vka3 Ilpesunenta Poccuiickoit ®enepaunu ot 01.12.2016 Ne 642 «Crpaterun HayudHO-
TEXHOJIOTUYECKOTO pa3Butus Poccuiickon denepaunny».

[Ipuka3 MunuctepctBa oOpa3zoBanus u Hayku Poccuiickoit @enepanuun ot 23.08.2017 Ne 816
«O6  yrBepxaenun [lopsimka  MpuUMEHEHHS  OpPraHM3ANMSIMH,  OCYHIECTBISIOIIUMU
00pa3oBaTeNbHYIO IEATEIbHOCTD, SJIEKTPOHHOTO O0yUEHHUsI, TUCTAHIIMOHHBIX 00pa30BaTEIbHbIX
TEXHOJIOTHH MPHU peann3aiii 00pa30BaTENbHBIX TPOTPAMM.

4.2. OcHoOBHas JuTepaTypa

®duxterronsi] .M. OCHOBBI MAaTEMaTHYECKOTO aHAIHM3a: YIeOHUK /I BY30B, 15-¢ u3., crep.
CII6, JIans. 2023. Yacts 1. 444 c.

®uxteHronsl] .M. OCHOBBI MaTEMaTHYECKOTO aHAIN3a: YIeOHUK I BY30B, 14-¢ u3., crep.
CII0, JIanw. 2023. Yacts 2. 464 c.

Kynpssues JI.JI. Kpatkuii kypc maremarmyeckoro ananusza. T.1. JIuddepenumansHoe u
UHTETpaJIbHOE HCUUCIEHUS (YHKUUN OnHOW mnepeMeHHOW. Psapl: YueOHMK [DieKTpOoHHBIN
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pecypc]: yue0. - DnektpoH. gaH. - Mocka: ®usmarnut, 2015. - 444 c¢. [Pexum noctyma: URL:
https://e.lanbook.com/book/71994 - 3aru. ¢ skpaHa.]

4.3. JlonoaHHMTeIbHAS JIUTEpaTypa

1. ITuckynoB H. C. JuddepennnanbHoe 1 HHTETpAIbHOE UCYHCIICHUS IS BTY30B. B 2-X Tomax.
M.: UnTerpan - Ilpecc, 2009 — 416, 544 c. 180 k3.

2. 3yokoB B.I'., JlaxoBckuii B.A., Mapteinenko A.U., Munocues B.b., Ilymkaps E.A. Kypc
MaTEMaTHKH JIJIsl TEXHUYECKUX BBICIINX y4eOHbIX 3aBenenuii. Yactu 1-4. M.: MY, 2012. 400

9K3.
3. Kparkumii xypc BbICIIEH MaTeMaTWKH [DJIEKTPOHHBIH pecypc]: yued. - DIEeKTpOH. HaH. -
MockBa:  JlamkoB u K, 2017. - 510 c. [Pexxkum  moctyma:  URL:

https://e.lanbook.com/book/93522. - 3aru. ¢ skpana.]

4. byrpos f.C., Hukonbsckuii C.M. Bpiciias MaremaTtuka: y4eOHHUK U1l By30B B 3-X ToMax. M.:
Hpoda, 2009.

5. HHrerpanpHoe wHcUuCIeHHE (QYHKIMA OJHOW M HECKOJIbKHUX IEPEeMEHHBIX. Teopus MOJs:
METOJIMYCCKUE YyKa3aHWs W BapUaHTBl pacueTHO-rpaduueckux pador // bomynor M.A.,
boponuna C.U., Ilokazees B.B., Teym b.JI., Tkauenko O.1.. M.: MI'TY «MAMM», 2009.

6. Marematnueckuii anaims. Teopusi mpenenoB u audQepeHInaTbHOS HCUYUCICHUE: OCHOBHBIE
MOJIOKEHUS TEOPHH, METOAMYECKHE yKa3aHUs M BapHaHThl pacueTHO-rpaduueckux padbot //
boaynos M.A., bopoauna C.U., Koporkosa H.H., Tkauenko O.1. M.: MI'TY «MAMM», 2009.

4.4. DiaekTpoHHbIe 00pa3oBaTe/bHbIE PeCypChl

HpOBe,I[eHI/IC 3aHIATUU U aTTeCTaI_[I/Iﬁ BO3MOXHO B JUCTAHIIMOHHOM Q)opMaTe C MPHUMCHCHHECM
CHCTeMBl AucTaHIMOHHOTO oOyueHus yHuBepcutera (CHO-LMS) Ha ocHOBe pa3paboTaHHBIX
kadenpoii «MaTtemaTuka» 3JIEKTPOHHBIX 0Opa3oBaTenbHbIX pecypcoB (DOP) mo Bcem paszaenam
MIpOrpaMMBI..

DIIeMEHThl MATEMaTHYECKOTO https://online.mospolytech.ru/local/crw/course.php?id=313
aHaJlin3a

WHTerpanbHOE HCUHCICHHUE https://online.mospolytech.ru/local/crw/course.php?id=3781
GyHKIMI OJJHON epeMEeHHOI
Juddepenunansaoe https://online.mospolytech.ru/local/crw/course.php?id=3362

UcYMCIeHUE PYHKIMH

HECKOJIbKHX MEPEMEHHBIX

JIOTIOJTHUTETBHBIC TJIABBI https://online.mospolytech.ru/course/view.php?id=3592
MaTeMaTHIeCKOro aHaH3a

Pazpaborannbie DOP BKIIOUAIOT TPEHUPOBOYHBIE U UTOTOBBIE TECTHI.
[lopsnox mnpoBeaeHuss pabOT B JUCTAHIIMOHHOM (QopMaTe YCTaHABIMBAETCS OTICIbHBIMU
pacropsKeHUAMHU POpPEKTopa 1o yueOHOH paboTe W/WiK HEHTPOM y4eOHO-METOAMYECKONH PabOTHI.

Kaxcx[mﬁ CTYACHT O6CCHC‘ICH WHIAUBUAYAJIBHBIM HCOTPAHUYCHHBIM JOCTYIIOM K 3JI€KTpOHHOI71

OMOIMOTEKE MOCKOBCKOI'O ITOJIUTEXA

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

WuTepHeT-pecypchl  BKIIOYAIOT Y4eOHO-METOAMYECKHE MaTepuaibl B JJIEKTPOHHOM  BUJE,

MMpEACTABJICHHBIC Ha caire mospolytech.ru B pasaciic: «HeHTp MaTeMaTUu4dYCCKOIro O6paBOBaHI/I$I»

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

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

[Tone3nbie yueOHO-MeTOAMYECKHE U MH(DOPMAITMOHHBIE MaTepHaIbl MPEACTABICHBI Ha calTax:
http://exponenta.ru, http://eqworld.ipmnet.ru/ru/info/mathwebs.htm.
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[Tepeuens pecypcoB HHPOPMAIIMOHHO-TEIEKOMMYHUKAIIMOHHOW ceTH «HTepHeT» Ui OCBOCHHUS
IMCIUIUTAHBL: WWW.matematikalegko.ru>studentu, www.i-exam.ru.

4.5. JlutieH3uoHHOE U CBOOOJIHO pacipocTpaHsieMoe MporpaMMHoe obecrieueHue

No| HammenoBanme | Paspaboruuk [10 HocTtynHocTb Ccouika Ha Equnblii peectp
(mpaBooOmanaTens | (JUIEH3UOHHOE, POCCUICKHX MTPOTrpamMM JJist
) CBOOOJTHO OBM u B/l (npu Hanu4mm)
pacnpocTpaHsieMoe
)
1 | Astra Linux [ OOO JInnensnonHoe https://reestr.digital.gov.ru/ree
Common Edition | "PYCBUTEX- str/305783/?sphrase_id=9540
ACTPA" 36
2 | MoitOduc OO0 "HOBBIE JIuieH3nOHHOE https://reestr.digital.gov.ru/ree
OBJIAYUHBIE str/301558/?sphrase_id=9433
TEXHOJIOT " 75

4.6. CoBpemenHbIe MpodeccnoHalbHbIe 0a3bl JaHHBIX M HH(OPMAIIUOHHBIE

CIIPaBOYHBbIC CHCTEMBI

Ilepeyenn pecypcoB cetu UHTepHET, JOCTYNHBIX JIs1 OCBOCHHS TMCHMIIJIMHbBI:

HaunmenoBanue

Ccbliika Ha pecypce

HoctynHocrs

HNuadopManmoHHO-CIIPABOYHbIE CHCTEMbI

Stack Overflow

m/

https://stackoverflow.co

HocTtynHa B ceTn
WntepHer 6e3

00pa3oBaTeNIbHbIX CTAaHAAPTOB
BBICIIETr0 00pa30BaHUs

OrpaHUYEHUN
Mupopmartmonnsie pecypept Cet http:// www.consultant.ru | Jlocrymnso
Koncynsrantllmroc ' ' .
[Topran ®enepanbHbIX
FOCYAapCTBCHHBIX http://www.fgosvo.ru. HoctymHo

DJIEeKTPOHHO-0MOJIMOTEYHbIE CUCTEMbI

.ru/

Jlanb https://e.lanbook.com/ JlocTynHa B ceTH
WNurepuer 6e3
OTpaHUYECHUN

IPR Books https://www.iprbookshop | JoctymHa B ceTu

Wurepuer 6e3
OTpaHUYECHUN

IIpodeccnonanbubie 6a3bl JAHHBIX
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baza nanHbIx HaydHOU http://www.elibrary.ru HoctymHo
3JICKTPOHHOU OMOIMOTEKH
(eLIBRARY.RU)

Web of Science Core Collection — | http://webofscience.com | Joctymno
noJIrTeMaTrudeckas peepaTuBHO-
oubnuorpaduyeckas u
HAaYKOMCTpHUUCCKaA
(bubnmmomeTpuyeckas) 6aza JaHHBIX

5. MaTepl/IaﬂbHO-TeXHquCKOe odecreueHue ANCIHUIIJINHBI

MarepuanbHO — TexHHYECKas 0a3a yHUBepcUTEeTa oOecleduBaeT NMPOBEJCHHE BCEX BHJIOB
3aHATUH, TPEIYCMOTPEHHBIX YY€OHBIM IJIAHOM, U COOTBETCTBYET JIEHCTBYIOUIMM CAaHUTAPHBIM U
[IPOTUBOIIOKAPHBIM IIPaBUJIaM U HOPMaM.

Kadenpa «Matematuka» He pacmonaraerT COOCTBEHHBIM ayIHTOPHBIM (oHAOM U
UCMOJb3YyeT YUeOHbIE ayAUTOPUH U3 0011ero (POH1a YHUBEPCUTETA.

[Ipu HeoOXOAMMOCTH JUIi TPOBEACHUS WHTCPAKTUBHBIX  TMPAKTHYECKUX  3aHITUH

HCIIOJIB3YIOTCS KOMIIBIOTEPHBIEC KIACChl YHUBEPCUTETA.

6. MeToanueckne peKOMeHAAlNU
6.1. MeToanuyeckue peKOMEHIAIUM IJIS MPenoaaBaTeIs
110 OpraHu3anuu oﬁyqemm

[Ipexxne Bcero, cienyer oOpaTUTh BHMMAaHHUE CTYIACHTOB Ha TO, YTO MPAKTHYECKH BECH
M3y4aeMbIil UMU MaTepHall He TpeOyeT Kakou-In0o CreruanbHON (TOMOJTHUTEIBHOM) MOATOTOBKH
Y BIIOJIHE MOXET OBITh YCIIEUIHO M3y4YeH, €CII CTY/IeHThI OyAyT MOCelaTh 3aHATHS, CBOEBPEMEHHO
BBITIOJIHATH JIOMAIllHUE 3aJaHus U TOJIb30BaThCs (IMPU HEOOXOIMMOCTH) CHCTEMOW IJTAHOBBIX
KOHCYJbTAIIUM B TEUEHHUE KAXKJOTO cemecTpa. Bomeamme B Kypc MaraHann3a pa3enbl sSBISIOTCS
KJIACCUYECKHMH, B TO € BPEMs OHU MPAKTUYECKH OPUEHTHUPOBAHBI, TaK KaK HMMEIOT IIMPOKOE
pacmpocTpaHeHue I PeIIeHUs Pa3HOTO poja 3ajlad BHYTPU CaMOW MATEMaTHUKH W TMPUKIIAIHBIX
3amady. MIx ocBoeHMe MOMOXKET CTyJEHTaM JIOTUYECKH BEPHO, APTYMEHTHUPOBAHO U SICHO CTPOUTH
YCTHYIO M MHCHbMEHHYIO p€Yb, YCHENTHO MPUMEHATHh HAKOIJIEHHBIC 3HAHUS B MPOdecCHOHATHHOU
NEeSATEIbHOCTH.

Heob6xomquMo ¢ camoro Havana 3aHATHM pPEKOMEHJOBaTh CTYJAEHTAM OCHOBHYIO U
JIOTIOJTHUTEIBHYIO JIUTEPATYPY, a B KOHIIE CE€MecTpa JaTh CIHMCOK BOIPOCOB MJisi MOJATOTOBKH K
JK3aMEHY.

Ha nepBom 3aHsATHU MO JUCHMILIUHE CIEAYET 00513aTeIbHO TPOUH(GOPMUPOBATH CTYIEHTOB
0 BUJIe U (popMax TEKyIIeH U MPOMEKYTOUHON aTTECTAIIMI MO AUCIUILIMHE, CPOKAX UX
MIPOBEACHUS, YCIOBUSX JOIMYCKa K MPOMEXYTOYHOM aTTeCTalluM, TPUMEHSIEMBIX BUAAX
MIPOMEXKYTOUHOT'O KOHTPOJISI.

N3noxeHne TEOPETUYECKOrO0 Marepuana JOJDKHO COMPOBOXKAATHCS WILIIOCTPATUBHBIMU
puMepamMu, TIIATEIbHO OTOOPAHHBIMH IPEMOAaBaTEIeM TaK, YTOObI TEXHHUYECKHE TPYAHOCTU U
BBIKJIAJKM TIPU PELICHUHU 33Ja4d HE OTBJIEKAJIM OT TJABHOIO: OCMBICIEHUS HJIEU U CYTH
MpuUMEHseMbIX MeTonioB. CreayeT Bcerga yKasblBaTh MPUMEPHI MPAKTUYECKOTO MPUMEHEHUS
PacCMOTPEHHBIX Ha 3aHATUSAX YPaBHEHU U (HOPMYIL.

[IpakTrueckue 3aHATHS JODKHBI OBITH OPTraHW30BAaHBI TPEMOJABATEIIEM TaKUM 00pa3oM,
9TOOBl  OCTAaBAJIOCh BPEMs Ha TMEPUOJUYECKOE BBHINIOJHEHHE CTYACHTaMH  HEOOJBIION
CaMOCTOSATENILHON PabOThI B Ay TUTOPUH JIJISl TPOBEPKH YCBOCHUSI H3JI0’KEHHOTO MaTepHaa.

[IpenogaBatens, BEAYIIMI MPAKTUYECKUE 3aHATHS, JIOJDKEH COTJIACOBBIBATH Yy4eOHO-
TEMAaTUYECKHH TUTaH 3aHATUH C JISKTOPOM, UCIIOJIb30BaTh €AMHYIO CHCTEMY 0003HAYCHH.
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[IpenonaBaremnto ciemayeT M0OMBATHCS CUCTEMATUYECKON HENpephIBHON pabOTHl CTYAECHTOB
B TEUEHHE CEeMECTpa, HEOOXOANUMO BBISABIATH CHIIBHBIX CTYJIEHTOB M NPHUBJIEKATh UX K HAy4HOH
paboTe, K y4acTHIO B Pa3HOTO POJia OJIMMIINAIAX U KOHKYPCAaX.

CTyneHT JOKEH OIYINATh 3aMHTEPECOBAHHOCTD MPENOAaBaTeNsl B JOCTHKEHUH KOHEYHOTIO
pe3yibrata: B INpUOOpPETeHHHM OOYy4YaroIMMUCS MPOYHBIX 3HAHUM, YMEHUH U BIaJACHUSA
HaKOIUICHHOHN HH(popMaIMe AJs pelieHus 3a1a4 B Ipo(peCcCUOHATBHON JAeATEIbHOCTH.

5.1.1. O6pa3oBaTe/ibHbIE TEXHOJIOTHH

[TpoBesenune 3aHATUN M aTTECTAI[M BOSMOXKHO B JMCTAHIIMOHHOM (popMarte ¢ MPUMEHEHHEM
CHCTEMbI JUCTAaHIIMOHHOTO 00yueHus yauBepcutera (CJJO-LMS) Ha ocHOBe pa3paboTaHHBIX
kadeaporr «MaremMaTrkay 3JIEKTPOHHBIX oOpa3oBarenbHbIX pecypcoB (DOP) mo Bcem pasznenam
nporpammel (cm. 11. 4.4).
[Topsimox mpoBeseHus: pabOT B JUCTAHIIMOHHOM (opMare yCTaHABJIHMBACTCS OTACIbHBIMHU
paclopsHKEHHUSIMH ITPOPEKTOPa 10 yIeOHOU paboTe U/UiTU IIEHTPOM Y4eOHO-METOINIECKO PabOTHI.
6.2. Mertoauueckue yKazaHus JAJs 00y4alOMMXCS 10 OCBOEHHIO

AUCHUTIIHHBI
Pa3nea 1: nuddepenunanbHoe ncuucjiaeHue GyHKuuii 01HOMH nepeMeHHO

[Tpu n3ydenun nugdepeHuuanIbHOro HCYUCIeHUs GYHKIMNA OHON nepeMeHHON oOpatuTe
BHUMaHHE Ha MOHATHE Tperena pyHKIUN B TOYKE W METOJBI ero Beraucienus. [Ipenen — onHo u3
OCHOBHBIX HNOHATHI MaTeMaTH4yecKoro aHanusa. llpu BblYMCIEHMH TpeAenoB (YHKIHMHM HaMo,

0 o
IpeXae BCEro, BBUICHHTh XapakTep HeompexeneHHoctd | —, —, 0-00,00—00,1% |. UYroGsl
o0
OBJIa/IETh TEXHUKOHM pelleHMsl 3ajjady Ha BBIYMCICHME NPE/AEOB, HAJ0 3HATh JBa 3aMeyuaTeNIbHbIX
npesena, TabNuIly SKBHBAJICHTHBIX OSCKOHEYHO MaJIbIX, MpaBwiIo Jlonmurtans, pa3inuyHble TpUeMbl
PaCKpBITUSL HEOIIPECIEHHOCTEH B 3aBUCUMOCTHU OT BUJa (PYHKIIUHU U PEIIUTH JOCTATOYHO OOJIbIIOE
KOJIMYECTBO 3a]1a4.

[Ipy wm3yyeHHM TeM, MOCBSAILIECHHBIX HPOM3BOIHOW M JuddepeHnany (yHKIMH, HaJO0
OCMBICITHTh UX T€OMETPHUYECKUH CMBICI, TIOHUMATh Pa3iIMuue MEXIy HUMHU (TuddepeHman - 3To
rJlaBHas JIMHEHHas 4YacTh mnpupaiieHus (yHkiuu). TBepao 3HaTh (Kak TaOMUIly YMHOXKEHHS)
dbopmynel  nuddepeHIUpPOBaHUS ~ OCHOBHBIX  JJIEMEHTApHBIX  (QYHKIMH W MpaBuUiia
muddepeHnpoBanus (Bce, KOHEYHO, HO OCOOEHHO MpaBWio Iu(p(HEepeHIUPOBaHUS CIOKHON
GyHKIUN).

OOparuTe BHUMaHUE Takke Ha 0COOeHHOCTH TuddepeHnpoBaHns GyHKINHN, 3aJaHHBIX B
HEBHOU opMe, mapaMeTpUIeCKH, Ha MprueM Jorapudmudeckoro nudhepeHImpoBaHusl.

Crenyer 4eTKo 3HaTh U YMETh IPUMEHATh aJITOPUTM UCCIIEOBAHUS GYHKLIUN U TOCTPOCHUS
rpadUKoB: OIpeAeseHue TOYeK pa3pbiBa (M UX KiIacCU(UKAIMIO), AaCUMITOT TIpaduka
(BepTHKaJIbHOM, HAKJIIOHHOM, TOPHU30HTAJIbHOM), HEOOXOIUMBIE M JOCTATOYHBIE YCIOBHUS
MOHOTOHHOCTH ()YHKIIHH, CYIIECTBOBAHUS JIOKAIBHOTO SKCTPEMyMa, TIPOMEXYTKOB BBITYKJIOCTH U
BOTHYTOCTH ()YHKIIMU U TOUEK Ieperuoa.

Paznen 2: nuddepennuanbHoe ucuucjienne GyHKIUH HECKOJbKHX MepeMeHHbIX

[Ipy wu3ydyeHUH JaHHOTO pasjena oOpaTuTe BHUMaHME Ha TO, UYTO (YHKLIUS JBYX
MEPEMEHHBIX HMEET HArJISIAHBI TeOMETPUYECKHIl CMBICI — 3TO MOBEPXHOCTh B TPEXMEPHOM
IIPOCTPAHCTBE

Hano ocMbIciuTh TOHSATHS YacTHBIX MPOU3BOJAHBIX W ToJHOro nauddepeHnuana u
0COOEHHOCTh WX BBIYHMCICHHUS, OBIAZECTh TEXHUKON BBIUMCIEHUS MPOM3BOJIHBIX OT CIOXHOH
(GYHKIIMM HECKOJIbKUX NepeMeHHBIX. CreayeT oOpaTUTh BHHMaHUWE Ha TO, 4TO JUIsl (QYHKIUU
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Z= Z(X, y) CMEIIaHHbIE YaCTHBIE MPOU3BOJIHBIE BTOPOTO TIOPSIKA PaBHBI MEXAYy COOOM:
2 2
0z 071
oxoy  oyox

Jnis QyHKIMHM HECKOJNBKHX MEPEMEHHBIX CKOPOCTh M3MEHEHHUS ()YHKIHMU B NMPOU3BOJIHHOM
HalpaBJICHUU XapaKTepU3yeTCsl NPOM3BOJHONW 110 HANpaBJIEHUIO, a HauOOoJblIas CKOPOCTh
u3MeHeHHs QYHKIMU OyZeT B HAallpaBJICHHH BEKTOpA IPaIUeHTA.

CnenyeT O6paTI/ITI> B 3TOM TeMe¢ BHHMMAaHHE Ha HCO6XO,Z[I/IMOC n JOCTAaTOYHOC YCJIOBHA
CYILICCTBOBAHUSA SKCTPEMYyMa (1)yHKI_[I/II/I HCCKOJIBKUX MCPCMCHHBIX.

(Teopema IlIBapia), To ecThb MOPSAAOK UG GHEepeHIIUPOBAHUS HE UMEET 3HAYCHHUS.

Pa3nen 3: uHTErpajibHOE HCUHCIEHHE

B uHTErpanbHOM MCUYUCIICHUU peIIaeTcs 3aaada, 00OpaTHOM TOM, KOTOpas pacCMaTpHBAIACh
B MU QepeHImaTb-HOM HCUHCICHHH: HeoOXoauMo Haiitm s nanHoi ¢ymkmmm T (X) Taxyro

(GyHKLHMIO, MPOU3BOAHASA OT KOTOpoW Oblia Obl paBHa 3aaHHOM. MHTerpupoBaHue QyHKUIuN —
JOCTAaTOYHO CIIOKHBIA pa3fie]l MaTeMaTUKH, OBIAACTb KOTOPBIM MOKHO TOJIBKO, €CIIM CTYIEHT
«BO3BMETY JI0CTATOYHO OOJIBIIOE KOJIMYECTBO HHTETPAJIOB PA3HOI0O THIIA.

Hazo tBepmo 3HaTh TaOIUIly MHTETPAIOB OT OCHOBHBIX JIEMEHTAPHBIX (PYHKINI, OCHOBHBIE
METOAbl MHTErpUpOBaHMs (3aMEHa IEPEeMEHHOM, mojBeaeHue Moja 3HaK aAuddepenunana,
MHTErPUPOBAHUE 1O YacTsAM, IPUEMbI BBIYMCIEHHUS HHTETPAIOB OT PALMOHAIBHBIX ApoOeH, oT
Pa3HOro THIAa TPUTOHOMETPUYECKUX (PYHKIUIL).

Hamo ocMbiciuTh €IMHCTBO IIOAXOAA K IIOCTPOCHHIO  OIPEACIICHHBIX, KpAaTHBIX,
KPUBOJIMHENHBIX, TIOBEPXHOCTHBIX MHTEIPAjIOB — IIOCTPOECHUE HEKOTOPON MHTETPAIbHON CyMMBI U
IIpEACIIbHBIN IEPEXO/.

3HaTh TEOMETPUYECKUH CMBICI M OCHOBHYIO (DOpMYJIYy BBIYMCICHHUS OIPEIeIEeHHBIX
uHTerpaioB — (opmyny Hetorona — JleitOHuma, reomerpuyeckue U (HU3HYECKHE MPUIOKCHHUS
OIPEJNICIEHHBIX U KPAaTHBIX MHTErpajioB, YMETb HAaXOIUTh IUIOLIA/Ab IUIOCKON (UIYphl, IUIMHY
KpUBOH, 00bEM U IUIOIIA b IOBEPXHOCTH TEJ BPALLECHUS.

7. ®DOoHJ OLIEHOYHBIX CPEACTB

@DOH/I OLIEHOYHBIX CPEJCTB 10 AUCUMIUIMHE «MaTeMaTH4eCKUi aHaIu3»
1o HanpasieHnto noArotoBku: 09.03.02 «MHpopMalOHHbIE CUCTEMBI U TEXHOJIOTHM»

[Ipodune «ABTOMATH3UPOBAHHBIE CUCTEMBI 00PAaOOTKM MH(GOPMALIUU U YIIPABIICHUS»
®opmbl 00yueHUs: 3a04HAs.

Kadenpa: «MaremaTnka

@DOHJ| OLIEHOYHBIX CPEJCTB BKJIKOYAET PA3ACIIbL:

1. MeTozabl KOHTPOJISI U OLIEHUBAHUSI PE3YJIBTATOB 00YUECHMUS.
2. lllkana u KpUTEPUH OLICHUBAHUS PE3YIHTaTOB OOyUCHHUSI.
3. OueHOYHBIE CPENICTBA.

3.1. Tekymuii KOHTPOJIb.

3.2. [IpoMexxkyTouHast arTecTanus.

1. MeToabl KOHTPOJIA M OlleHUBAHUS Pe3yJIbTATOB 00y4YeHUs
Jnst KOHTPOJISI yCeBaeMOCTH 1 KauecTBA OCBOCHHS AUCIMIUIMHBI HACTOSIIEH TpoTrpaMMoit

IIPEYyCMOTPEHBI CIEAYIOINE BUbI KOHTPOJIS:
- KOHTPOJIb TEKYILEH YCIeBaeMOCTH (TEKYIIUH KOHTPOJIb);
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- IPOMEXKYTOYHAs aTTeCTalusl (IK3aMeH).
2. llIkajia 1 KPUTEPUH OLEHMBAHUS Pe3yJIbTATOB 00yYeHUS

(I)opMa l'[pOMe)KyTO‘lHOﬁ aTTeCTallui: 3K3aMCEH

[IpomexxyTounast aTrTecTanus oOydaromuxcs B ¢GopMe HSK3aMeHa IPOBOJIUTCA 10
pe3ylibTaTaM BBIIIOJIHEHHUS BCEX BHUJIOB YU€OHOU pabOTHI, MPEAYCMOTPEHHBIX YI€OHBIM TIAHOM TIO
JAQHHOW JUCUMIUIMHE, NP 3TOM YUYUTBHIBAIOTCA PE3YJIbTAThl TEKYIIEr0O KOHTPOJIS YCIEBAEMOCTH B
TedeHne cemectpa. OIEeHKa CTENeHHW JOCTIKEHHUS OOyYaIOUIUMUCS TUIAHUPYEMBIX DPE3yIbTaTOB
OoOy4eHHs] TI0 JIUCHUILIMHE TPOBOIUTCS IPEIoJaBaTeiieM, BEIYIIUM 3aHSATHS 110 JUCIHMILUIMHE
METOJIOM JKCIEPTHOM oOueHku. I[lo wuroramMm mnpoMeKyTOYHOM AaTTeCTalMu [0 JUCUUILIMHE
BBICTABIISICTCS OIICHKA «OTIIHYIHOY, «XOPOILOY, «YJIOBJIETBOPUTEIIHLHOY 158)07¢
«HEYJIOBJIIETBOPUTEIBHO.

IIkana oneHUBaHUA Onucanne

BrimmonnHeHBI Bce  00s13aTeJIbHBIE yYciaoBusa TIOATOTOBKH
CTYAEHTA K l'lpOMC)KyTO‘-IHOﬁ aTTeCTalluM, NpcaAyCMOTPCHHBIC

porpaMmon JHUCLUIINHBL. CryneHnt JIEMOHCTPUPYET
COOTBETCTBME 3HAHUM, YMEHHI, HAaBBIKOB IOKa3aTEJsIM,
OTtnnyHO NPUBEICHHBIM B TaONmUIaX, OMNEpPUPYEeT MPUOOPETCHHBIMU

SHAHWUAMU, YMCHHUAMHU, HABBIKAMU, IIPUMCHACT UX B CUTyallUAX
MOBBIIIEHHOM CIOXKHOCTH. HpI/I 9TOM MOTI'yT OBITE AOIMYIICHBI
HC3HAYHUTCIIbHBIC OIHI/I6KI/I, HCTOYHOCTHU, 3aTPyAHCHUSA IIpU
IMEPCHOCC 3HAHUM U YMeHI/Iﬁ Ha HOBBIC, HCCTAHAAPTHBIC 3a1a4YH.

BoinonHensl Bce 00si3aTesibHBIE YCJOBHS MOATOTOBKH
CTYAEeHTA K NMPOMEKYTOYHON aTTeCTAMHU, PEyCMOTPEHHbIE
MIPOrPaMMOn JHUCLUIINHBL. Crynent JEMOHCTPUPYET
COOTBETCTBME 3HAHWM, YMEHHI, HAaBBIKOB IOKa3aTEJsIM,
NPUBEICHHBIM B TaONMUIaX, OMEpPUPYEeT MPUOOPETEHHBIMU
3HAHUSMU, YMEHUSIMH, HaBbIKaMHU. B TO e BpeMs Mpu OTBETE
JIOITYCKAET HECYILECTBEHHBIE NMOTPELIHOCTH, 33Jayd PEILIAET C
HEeJI0ueTaMHU, He BIUSIOIMIMMH Ha OOIINI X0 perieHusl.

Xopomo

BemmonHeHnsl Bce o00si3aTejibHbIE YCJIOBHSI TOATOTOBKH
CTYAEHTA K MPOMEKYTOYHOM ATTECTALMH, [IPEIYCMOTPEHHBIC
IIpOrpamMMoOi  JTUCLMILUINHBIL. CryneHT  JI€MOHCTPHUpPYET
COOTBETCTBUE 3HAHUH, YMEHMI, HAaBBIKOB II0KA3aTEsM,
NPUBEICHHBIM B TaOMuIax, ONEpUpPYEeT NPUOOPETCHHBIMU
3HAaHUSMH, YMEHUSAMHM, HaBblkaMu. Ho moka3bpiBaeT HerinyOokue
3HAaHUA, TPU OTBET€ HE JOIMyCKaeT TIpyObIX OIIMOOK WIH
OPOTHBOPEUYHH, OJHAKO B (OPMYIMPOBAHUU OTBETA OTCYT-
CTBYET JOJDKHAs CBA3b MEXIY aHAIM30M, apryMeHTalued H
BBIBOJIAMHU, B PEIICHHWU 3aJad MOTYT CoJiepXKaTbcsi TpyOble
ommnOKku. Iy moJlydeHUs MpaBWIIBHOTO OTBETa TpeOyroTcs
YTOUHSOIIXE BOIIPOCHI.

Y 10BIETBOPUTETILHO
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He BroimmonHeHsl o00s3aTeIbHBIE

MPOrpaMMON  THUCIUILIMHBIL,

yCJ10BUA
CTYJEHTA K MPOMEKYTOYHOM aTTECTALMH, [IPETyCMOTPCHHbIE
NI crygeHT JeMOHCTPUPYET

MMOATOTOBKH

HENOJIHOE  COOTBETCTBUE  3HAHMWA,  YMEHMH,  HaBBIKOB
HeynosnerBopurensHo
NPHUBEICHHBIM B Ta0NHIAX, JOMYCKAIOTCS 3HAYUTEIHHBIC
OIIMOKHU, TPOSIBISETCS OTCYTCTBUE 3HAHWM, YMEHHH, HaBBHIKOB
Mo psAy TMoKa3arejei, CTYIEHT HCHBITHIBAET 3HAYUTEIbHBIC
3aTpyJHEHHS PU OTIEPUPOBAHUY 3HAHUSMU U YMEHUSIMHU.
3. OueHo4YHbIE CpeacTBA
HaumenoBanue [IpencraBnenue
Ne Kparkas xapakTepucTrKa OLIEHOYHOTO
OLICHOYHOT'O OLICHOYHOT'O CPEJICTBA
n/a CpeicTBa
CpEeACTBA B ®OC
1 KountponbHas CpenctBo npoBepku yMeHH npumeHsATh | KoHTponbHbIE
(camocTosiTenbHAs) | TOJTYYEHHBbIC 3HAHUS IJIs1 PEIICHHS 3a1ad | 3aJaHus
paboTta ONpeAENIEHHOr0 THMAa IO TeMe WU
(KP) pazneny
2 | PacuetHo- CpenctBo mpoBepkd ymeHHi mpumeHsTh | Kommiekr — 3amanwii
rpaduyeckas MOJYyYEeHHBbIE  3HAHUS 1O  3apaHee | JJiA BBITIOJIHCHUSI
paboTta OTIpeIeTICHHOW METOJIUKE MAJisi PEUIeHHs | pacueTHO-
(PT'P) 3aa4 WIM 3aJaHAd [0 MOIYII0 WM | TpadudecKoil paboTsl
JUCITUIUIMHE B IEJIOM.
CpencTBo KOHTPOJIS,, OpraHU30BaHHOE Kak
crenuanbHas Oecela IMeJaroruyeckoro
. paboTHMKA ¢ OOyYarolmMMcs Ha TEMBI,
Y CTHBIN Omnpoc N N Bomnpocs! 1o
CBSI3aHHBIC C M3y4aeMOW IUCIHILIUNHON, U
3 cobecenoBanue, TeMaM/paziesiaMm
paccuMTaHHOE Ha BBISICHEHHE O00beMa
(YO) y JUCIUILTAHBI
3HAaHUU oOyyarorerocs o
OIpezieIEcHHOMY pa3zelny, TeMe, IpodiieMe
U T.IL.
Cucrema cTaHAapTU3UPOBAHHBIX 3a/1aHUM,
MIO3BOJISIFOIIIAS
Tect
4 (T) aBTOMAaTU3HPOB Bapuanr Tecra
aTh  NOpPOUENypYy H3MEpPEHUss  ypOBHA
3HAaHUU U YMEHUH 00yJaromerocs.
5 | Ox3amenanuonubie | CpeCTBO TPOBEPKM 3HAHUM, YMEHUH, | DK3aMEHaIlMOHHBIE
OMIIeTHI HABBIKOB. MOXET BKJIIOYaTh KOMIUIEKC | OUIIETHI
(OBb) TEOPETUYECKUX BOIIPOCOB, 3ajad4,
MPAKTUYECKUX 3aJaHHH.

3.1. Tekyuuii KOHTPOJIb

OneHouHBIE CpEACTBA TEKYLIETO KOHTPOJS YCIIEBAEMOCTH BKIIIOYAIOT KOHTPOJIbHBIE
BOIMPOCHI U 33JjaHus B (hopMe OJIAHKOBOTO TECTUPOBAHUS Ul KOHTPOJISI OCBOCHUST 00YUYaIOIIMMUCS
pa3aenoB AMCUUILIAHGIL, ipueM PI'P.
Coaepixanue pacueTHo-Tpadpuyecknx pador.
Pacuerno-rpaduyeckas padora Nel mo nuddepeHnuasbHOMy UCUMCIEHUIO GYHKUMI OXHOM
nepeMeHHOMn
Kpatkoe conepxanue u Tanbl pacdeTHO-TpaduyecKoil paboThl:
[Ipenen uncnoBoii MOCIEI0BATENBHOCTH, Mpeae (yHKIHH.
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HccnenoBanue (pyHKIIMM HA HEIPEPBHIBHOCTb.
Brruncnenue npou3BoAHBIX QYHKIUH.
HccnenoBanue GyHKIMH, TOCTPOCHUE TPa(PUKOB.

PacuerHo-rpaduyeckas padora Ne 2 no QyHKIUAM HECKOJIbKUX MePpeMeHHbIX.

Kpatkoe coneprxanue pacueTHO-rpaduyeckoil paboThI:
@OyHKINN HECKOJBKHX MEepEeMEeHHBIX. YacTHbIC MTPon3BOHbIE. [[pON3BOIHBIC OT CIIOKHBIX

¢bynkuuid. [Ipon3BoHAS IO HATPABJICHUIO U TPATUECHT. DKCTpeMyM (YHKIHHU JABYX NEPEMEHHBIX.

PacueTrHo-rpaduyeckas padora Ne 3 mo MHTErpajbHOMY MCYHCJIEHUIO.

Kparkoe copeprkanue u 3Tarsl pacyeTHO-rpadudeckoit paboThI:
Ilepswiit oman:
Mertoabl uHTErprpoBaHus. Beruucienne HeonpeaeeHHbIX HHTErPajioB.
Bmopoii sman:
[TpuioskeHus onpeesieHHbIX HHTErpaioB. McciaenoBanne CX0AMMOCTH HECOOCTBEHHBIX
MHTETPaJIOB.

KommuiekT 3aganuii

JJIS BBITIOJIHEHH S pacyeTHO-Tpaduyeckux pador (PI'P)
o qucuuimmiae «MaTreMaTHYeCcKHH aHAJIH3)

Teopus npenesioB u nuddepeHuupoBanue GPyHKIUU OTHOM NePeMEeHHOM
1. Halitu npenensr:

m(2—n)2—(1+ n)’ lim Jn+2-38n°+3

li
n%‘(1+n)2—(2—n)2 e n+54n
2 n?
Iim{M] , lim n(\/n2+1—n), Iim(n_lojm.

2
n-eol 2n° +1 n—o nowol n41
. 2x% +11x+15 _4x?
lim———MM—. lim——.
x—>-3 X+3 x-0 5In“ 3X
2mt gt . sin3x .
£ lim lim (1—3x)Ctg7x
n—ow 3”*2 + 5” Xx—0 1— e><2 X—+0
0, x<—rx
2. UccrenioBath Ha HEMPEPHIBHOCTH U BHIMOJIHUTD YepTex: Y =<SINX, —7 <X <0
7, x>0

3. Haiitu npou3BoHyIO GyHKIUU:

3 2
y:2(3x +4x*-x-2) y = Inarcsiny1—e*.
151+ x

tgx —ctg x X_3t2+1
u. 3t8

\/E t3
=sin| —+t |.
y=sn(5+)

y =arctg

y:ﬂ y:arctg2;+sinln2x
3sin(12x +1) 1— 2x>
y:arctg3ln£ y=<\/§)
X+2
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3
sin(x—2y)+x—=7x x=e"'cost, y=e'cost
y

4. CocTaBUTh ypaBHEHMs KacaTeJIbHOM M HOpMalM K JAHHOM KPHUBOM B TOYKE ¢ abCHUCCO X, :
y=x"+8/x-32, x,=4.
2

5. IlpoBecTH MOHOE UCCIIE0OBAHUE U TIOCTPOUTH Tpaduk f (X) =X"+—
X
DOYHKUIHMN HECKOJBKHUX MepeMeHHbIX

x? +3y?
1. Haiitn yacTHbIE POU3BOIHBIE BTOPOTO MOPAIKA, YOEMUTBCS, UTO Zy =20 1 Z=——"""—
Xy

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

3. MccnenoBath Ha SKCTPeMyM (GYHKIHIO Z=X> — X+ Y +2Y .

HNHTerpupoBanue
BoIunciauTh Heonpe/ieJleHHbIe HHTErpajbl
dX —X X
_—, x-27"dx, (x+1)e*dx, [xcos3xdx, [e*cosxdx,
I 2(x+ Jx / J j /
X+ 18 in3 X
el e | dx, e 1 R
x> —6x+18 x> +6X+5 (Xx—6)(x+2) x*+3 cos’ X
BbIuucauTh onpenesieHHbIe HHTErPaJibl
6 1 dx 1 < < dx
[ 3sin” xcosxdx, [——,  [(x-=1)e"dx, [———,
0 0v1+3X 0 1 XA/ 7 +1InX
5 dx 2 1+x° 4 Lx? +2x
[ S (VR g
11++/3x-2 “arctgx 1(3x+5) o X“+1
J3 3 2 7.6 1 X
jx—dx, [V4—-x2dx, J'Ssinzxcosxdx , Id—
0 41+ X2 0 0 5 V143X
1 e’
dx
(x —1)e"dx, _—.
!,- 'I X~/ 7+ Inx
Heco0cTBeHHBIC HHTETPAJIbI
1. YkaxuTe, Kakoi U3 HECOOCTBEHHBIX HHTETPAJIOB SIBIISIETCS] CXOIAIITUMCS
[Vxdx, [x%dx, [vx°dx.
1 1 1
2. Briunciautb HHTErpaa, YCTAaHOBUTL €T0 CXOAUMOCTD WJIN PACXOJUMOCTD T 1 2
el X

o0
3. BBIYMCANTD HHTErPa, YCTAHOBHUTH €r0 CXOMMMOCTh HJIH PacxoauMocTh | In xdx
1

a dx
4. BeruncauTh HeCOOCTBEHHBIN HHTETPAT j T, YCTaHOBUTH €r0 CXOANMOCTh WIIH
0+ X

PacxXoauMoOCThb.

1
dx
5. BLI‘{I/IC.III/ITL HCCO6CTBCHHLII/I I/IHTCFpaJ'I _2 . YCTaHOBI/ITL €ro CXOAUMOCTh UJIN
-1
PacXxoIMMOCTb.
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KpaTHbie nHTErpajnl

1. U3MeHuTh NOpsAI0K HHTErPUPOBAHUA B IBOMHOM HMHTETpaje
6-x

2 1 2-y
a. jdxjf(x, y)dy, b. [dy [ f(x, y)dx.
0 2X 0 Jy
2. Berancnuth ”(10 —x% —y?)dxdy, D ={(x, y)| 1<x<2, 0<y<2}.
(D)
3. Beruucinuthb

J'_|'(12x2y2 +16x°y* ) dxdy;
D

D: x=1 y=x2 y=—Jx.
4. BEIUUCIATD

[[(x* + y)dxdy, D — MHOMECTBO TOUYEK MIIOCKOCTH, OTPAHHYEHHOE JINHUASIME
(D)
y=x/2, y=2%x, y=2/x (x>0).

5. Haiitu mnomaas GuUrypsl, orpaHU4eHHON TaHHBIMU JTHHHUSIMH

y=3/x, y=4e*, y=3,y=4.

6. Haiiti 1mtomaas GUrypsl, OrpaHHYeHHON IMHIAME Y =X, Y = —X+ 2

8. Haiiti 00bem Tena, moiaydeHHoro BpameHiueM Bokpyr ocu OY  ¢urypbl, orpaHuYeHHOM
JUHHAMH Y = X3, y=1 x=0.

9. Haiitn 00beM Tena, moJydeHHOTO BpaieHueM Bokpyr ocu OX ¢urypsl, orpaHUYeHHOM
JIMHUAMHU Y = Xz, y2 =X.

KonTposbHbie padoThl (MpuMepbI)

Bapuanr

1. ITocTpouts rpaduk: y =3C0S2X

2. Haiitu npenensi:

5-n)’ +(5+n)’ o 1- By _y_
m( )2 ( )2 2)I|m—l C?SZX 3 |Im); X2 X=2
"= (5-n)"—(5+n) x>0 @2 _1 x=2 X° —2X% + X —2
1
2 _x— ra
4y lim XX =x-1 5) Iim(mj 6) Iim(x—x/xz—x+l)
-2 In(x-1) x=>0\ 1+ XCOS X x>
-X, X<0

3. HccrenoBath Ha HEMPEPHIBHOCTh U BBITIONHUTH YepTesk: Y =4 X, 0< X <2

3, Xx>2
Bapuanr
1. HaiiTn mpon3BoaHyto Y, :
a) y:arct93ln£ 6) y:(\/;)
X+2
3
B) sin(x—2y)+x—:7x r) x=e'cost, y=e'cost
y
2. Haiitu Iim(l— L j
x>=| X arctgx

1
3. IlpoBecTu MOHOE UCCIIEOBAaHUE U TIOCTPOUTH Tpaduk f (X) =X+ — -
X

Bapmuanr.
19



ou

Nel. BoruncnauTh Npou3BOIHYIO IO HAIIPABJIEHUIO —— U HAUTH MOAYJb BEKTOpA Ipajiu€HTa AJs

oS

X
byaxkuum U = 2xy + T + Z3 B TOYKE A(6;9; 1) B HaIlpaBJIECHWH, COCTABIAIOIIEM C OCIMU

6 T
KoopauMHaT yriel COSax =—, COSf=—, y<—.
7 7 2
Ne2. ViccnenoBats Ha sxerpemyM pynkmmo Z = XY(1— 4x°% - 4y) -5.

Ne3. z=In(y-x*), x=+/sint, y=cost. Haiitu %

Bapuant
Boiuucaume:

|3

-2
3.]32 4 . a4, jsm . j—ldx

+4x cos’ 3x V4—2x—x

2
2. I 2x+l -In xdx .
1

1. Breraucnouts HUHTCI'paJIbl:
+00

J. xe™ dx . I
1 M
I/I306paBI/ITb obJacThb HHTCTPHUPOBAHUA W H3MCHHUTH IIOPAAOK HHTCTPHUPOBAHUA B IMOBTOPHOM
HHTETpaie
Va5
j ds [ [0 )dy.

Boruncnute mnomanb (GUTYphl, OTPAaHUYEHHON JHHHUSIMH
2
y=2-x", y=2x.

BapuaHT 3a1aHHil TPEHUPOBOYHOI0 TECTA.
3agaun

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

arcctg?/x ’
X )

y =3x+xe*,x,=2,1x=0,1, [y—?
4. HaliT Ipon3BOAHYIO Y,

a) y —5 Sin4 X—3 6) y — Xarctg?x
V X

y

B) ¥ + = =c0s3x r) Xx=cost+sint, y=sint—tcost
X

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

2x

6. HaiiTn nHTEpBaIIBI MOHOTOHHOCTH Y =
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3
7. Haiiti HanOosbIice, HauMeHbIee 3HaueHue Gynkmmun f (X) = 3 —16X Ha oTpe3ke [—5;1] .

8. [ToctpouTs KacaTeabHyO K rpaduky GpyHkiwu f (X) =3arccos X’ B TOUKe X = % .

2 yacTh 9. Haiitu npezensr:
_(3+n)’ —(2+nY’ _ 2 oy _
1) Ilm( )2 ( )2 2)lim tZgXZx 3) "m2<+—2<3 im 195X
n%(2+n) —(1—n) x>0 @7 —1 x>-3 X° +5X° +6X X2 tg3x
3 yacTh
0, x<-7
10. HccrenoBars Ha HEMPEPBIBHOCTD U BBIMOIHUTD YepTexk: Y =4SINX, —7 <X<0.
7, x>0
XS

11. TIpoBecTH MONHOE UCCIIECAOBAHUE U TIOCTPOUTD Ipaduk f (X) 74
Kpurepun oueHku:

- OIICHKa «3a4T€HO» BBICTABISICTCA CTYACHTY, €CIM OH pEryJsipHO B TEUEHHUE CeMecTpa
MIPEJICTABIIsUT PeUIeHHs 3a/lady, BBIMOJIHHUI MOJHOCTHIO BCE 3aJaHUS M WX 3alIUTHUI, OTBETHB Ha
BOIIPOCHI ITPEMO/1aBaATEIIs;

- OLIEHKA «HE 3a4TeHO» BBICTABISETCS CTYICHTY, €CIM OH HEperyisipHO B TEUEHHE CeMecTpa
MPEJCTABISUT PEIICHHUS 3a]a4, BBIMOJIHWI 33aJaHHs HE MOJHOCTHIO HIIM BOOOIIE HE MPEACTaBIISLII
paboTel HAa TPOBEPKY, [OMYCKAET CYIIECTBEHHbIE HETOYHOCTH B OTBETaXx HA BOMPOCHI
IpenojaBaTels.

Jlis mpoBeAeHUsT TEKYIIErO KOHTPOJS 3HAHWW CTYJSHTOB B JUCTaHIIMOHHOM (opmate B
paspaboranHbix Kadeapoil «MareMaTHKa» OHJIANH-KYpCaXx HMEIOTCSI MPOMEKYTOUYHbIE (IPOOHBIC)
TECTHI.

3.2. IIlpoMexkyTOYHAS aTTeCTALUSA

ITpomesxyTouHas arrectanus - (3K3aMeH) IPOBOJIUTCS 0 OMiIeTaM B yCTHOU (opMe.
Bpems a1 noAroTOBKM OTBETA Ha BOMPOCH! He Oosiee 45 MuH.

buner BKiIr04aeT TEOPETUUECKUM BOIIPOC U 3a1a4H.

KomrmuiekTsl sK3aMeHaIlMOHHBIX OMJIETOB XpaHsATcs Ha Kadenpe «MaremaTukay.
Tunosbie BApHAHTHI OMJICTOB NPHJIATAIOTCS.

KomiuiekT Bonpocos
0 TUcHHUILINHE «MaTeMaTHYeCKUH aHaJIn3»

JAunddepenuunanbroe ucuncjienne GyHKIU OIHON MepeMeHHOM
[ToHsiTHE TEpeMEeHHON BEIMYMHBI U 00JIACTH €€ U3MEHEHUSI.
noHsATHE (HYHKIIMOHATBLHON 3aBUCUMOCTH, KJIacCU(PUKAIMsI (PyHKITUH.
Omnpenenenne U TUMBI YUCIOBON MOCIIEN0BATEIBHOCTH.
[Ipenen YUCIIOBOM MIOCJIEI0BATEIbHOCTH. Apudmernueckue onepanuu HaJ
MI0CJIE0BATEIBHOCTSMH.
5. VYcrioBus CymecTBOBaHMS KOHEYHOIO TIpeesia YHCIOBOM IOCIEI0BaTeNIbHOCTH (TEOpeMbl
Komm u Belieputpacca).
BTtopoii 3ameuaTenbHbIN Mpeed.
7. llpenen ¢ynkuuu. Omnpenenenusi. ['eomeTpuueckas HWHTEpHOpeTalUs MOHATUS Npesena
¢bynkun. CBoiicTBa Mpeesos.
BeckoneuHo maibie, 6eCKOHEUHO OOJIbIINE (PYHKITUH.
9. [IlepBsIif 3aMeUaTeILHBIN MPEIeI.

PwnE

IS

o
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10.

11.

12.
13.

14.
15.

16.

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

23.
24,

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

ook wdE

7.
8.
9.
10.

NogakrowhE

BeckoHeuHO Masble BeIMYMHBI. DKBUBAJICHTHbIE OECKOHEYHO Masble U UX MCIIOJIb30BaHUE TPU
BBIUMCJICHUH MpeesioB. Tabnuia 3KBUBAJICHTHBIX OECKOHEYHO MaJIbIX.

HenpepbiBHOCT,  (QYHKIIMM B TOYKE © Ha NpoMexyTke. OIHOCTOPOHHHE MPECIbL.
Knaccudukanus Touek pa3pbia rpaduka.

CgoiicTBa (hyHKIMH, HETIPEPBHIBHBIX Ha OTpe3ke (Teopembl Beitepitpacca, bonbuano — Komm).
[TpousBoanas. ['eomerpruueckuii 1 GU3MIECKUN CMBICT TPOU3BOAHON. KacaTenpHas 1 HOpMaib
K TUIOCKOM KPHUBOM.

Tabnuia npou3BOAHBIX OCHOBHBIX JIEMEHTAPHbBIX (PYHKIUH.

CBs13b MEXY CYLIECTBOBAHHEM MPOMU3BOAHON (QYHKIIUH B TOYKE M HETIPEPHIBHOCTHIO (PYHKIIUU
B TOM 7K€ TOUKE.

[Ipon3BomHas CyMMBI, MpOU3BEICHMA, dYacTHOro. IIpom3BomHas CIOXHOM H OOpaTHOMN
GyHKIHHA.

[Tpon3BoHas MapaMeTpUUYECKH 3aJaHHON (YHKITUH.

[TpousBoaHas GyHKIMH, 3aJaHHOU HESBHO.

JuddepeHnmrpoBanue cI0xKHON MOKA3aTENbHON (DYyHKIHU.

Huddepenunpyemocts. Juddepennnan. ['eomerpudeckuii cMpicn auddepennuana.
[TpousBoHbIC U TU(GEPEHITHATIBI BBICIIUX ITOPSIKOB.

OcHoBHble Teopembl nuddepenmanpuoro ucuuciaenus (reopema depma, teopema Pous,
teopema Jlarpanxa, Teopema Komn).

[IpaBuno Jlonurans.

Mmuorounen Tetinopa m ero cpoiictBa. ®@opmyna Teinmopa. Octrarounblii wieH (GOpMyITbI
Tetinopa B hopme Jlarpanxka u [leano.

AcumnToTsl rpaduka GyHKIHH.

OkctpemyMm. HeoOxomMoe yciioBue akcTpeMyma.

JlocraTouHble yCIIOBUS IKCTPEMYMa.

JocraTounoe ycioBue Bo3pactanus (yObIBaHUA) QYHKIUH.

HauGonpiiee u HauMmeHsblee 3HaYCHUST PYHKIIUA HA OTPE3KE.

BrimykiiocTb, BOTHYTOCTb, TOUKa Nieperuda. JloctaTouHOe yCIoBHE BOTHYTOCTH (BBITYKIIOCTH).
Heob6xoaumoe ycnoBue Touku nepernda. JloctaTounoe ycinoBue neperuoa.

OO11ast cxemMa NOCTPOEHUS U HCCieI0BaHUs Tpaduka QyHKIUH.

(I)yHKIII/II/I HECKOJBKHUX IECPEMECHHBIX

Omnpenenenne 1 reOMETPUUECKUN CMBICT (PYHKIIUU JIBYX EPEMEHHBIX.

JIuauu ypoBHS QYHKIUU JIBYX [TEPEMEHHBIX.

YacTHble TPOU3BOHBIE (PYHKIIMH HECKOJIBKUX MMEPEMEHHBIX, UX T€OMETPHUUYECKUI CMBICIT
@DYHKIMH HECKOJIBKUX NEPEMEHHBIX, TOHITHE MOJHOTO U depenuana.
JuddeperurpoBanue ca0KHbIX GYHKIMNA HECKOIBKUX MEPEMEHHBIX.

[Ipon3BoiHbIE BHICIINX MOPSAKOB (PYHKIIMU HECKOJIBKUX MEPEMEHHbIX. CMelllaHHbIe
npousBoaHele. Teopema IlIBapia.

[Ipon3BoHas GyHKIIMN HECKOJIBKUX MEPEMEHHBIX 110 HAIPABICHHUIO.

IIpon3BoHas IO HAIPABIEHUIO U TPAJAUEHT CKAJISPHOTO MOJIS.

DKCTpeMyM (PYHKITUU HECKOIBKHUX TIEPEMEHHBIX.

Heo6xoanMoe u 10cTaTOYHOE YCIIOBHS SKCTpeMyMa (DYHKIIMM JBYX ITEPEMEHHBIX.

HNHTerpajbHoe HcYHncIeHHE
[TepBooOpasnas, HeonpeAeIeHHBIA HHTErpall. Tabauia OCHOBHBIX HHTETPAJIOB.
3aMeHa IepeMEHHON U MHTETPUPOBAHME 110 YaCTSIM B HEOIIPEIETICHHOM UHTETpalle.
HNHTerpupoBanme ¢ MoMOIIbIO OABEACHUS 01 3HAK AuddepeHimana.
WHTerpupoBanue palMoHaIbHBIX Jpo0eit.
WHuTerpupoBanre o 4acTsM U 3aME€Ha IEPEMEHHO B OIpe/IeJIeHHOM UHTETpale.
WHTerpupoBanue TPUrOHOMETPUUYECKUX (DYHKINN, OCHOBHBIE TIPUEMBI.
WuTerpupoBanre uppaoHaIbHbIX QYHKIIHM.
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8. VYHmBepcanbHasi TPUTOHOMETPHYECKAS MTOICTAaHOBKA.

9. OmpeneneHnplii HHTErpal U ero cBolicTBa. Popmyna Heiotona — JleliOnua.

10. [TpunoxeHus onpeneIeHHOro HHTErpaia K PEIICHUI0 TEOMETPHUECKUX U (PU3UUECKUX 3a/ad.

11. BeiuncnieHnue miomajeii ¢ moMoIIbI0 ONpeesIeHHOr0 HHTerpasa.

12. Beruncrienue TIomaay 1 JUTMHBI KPUBOM, 3aJaHHON ypaBHEHUSMHU B TapaMeTPHUECKOl dopme.

13. BriunciieHue miomaau KpUBOJIUHEHHOTO CEKTOPa B MOJIAPHBIX KOOPAWHATAX.

14. Belunciienue miouaieid B IPSIMOYTOJIBHBIX M TMOJSPHBIX KOOPAMHATaX C MOMOINBIO OIlpe-
JICJICHHOTO MHTErpaa.

15. BerurciieHue JUIMHBI IyTH € TIOMOIIBIO ONPEICICHHOT0 HHTeTpaa.

16. Beiuncnienue AMUHBI Iy KPUBOU, 3aJJaHHON MapaMeTPUUECKU.

17. Beruucnenue oobema Tesna BpalleHus C IOMOIIBIO ONPEACTICHHOTO HHTETpaia.

18. BriunciieHue miomaau IOBEpXHOCTH Tella BpalleHUS.

19. HecoGcTBEeHHBIE MHTETPAIBI IEPBOTO M BTOPOTo TUMA. [TOHATHS CXOTUMOCTH U PACXOAUMOCTH
HECOOCTBEHHOr0 MHTErpaa.

20. HecoOGcTBeHHBIE MHTETPAJIBI OT Pa3pPBIBHBIX (PYHKITUI.

Tunosbie BapHaHTHI OWJIETOB
o gucrumuinae «MaTteMaTHYeCKU aHaJIn3»

MHWHHCTEPCTBO OBPA3OBAHNS 1 HAYKU POCCUMCKON ®EJEPALIUN
®EJIEPAJIBHOE 'OCY IAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJILHOE
YUYPEXXJIEHUE BBICIIEI'O OFPASOBAHUS
«MOCKOBCKHUH NOJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHWMH MMOJIUTEX)
dakynbTeT 6230BbIX KOMMNETEHLNN, Kadegpa «MaTtemaTuka»

JucnunnuHa «MaTeMaTHYeCKUM aHAIU3)
Kypc 1, cemectp 2

3K3AMEHAIIMOHHBIN BUJIET

1. IlepBooOpa3zHas, HeomnpeaeaeHHbIH uHTerpal. Tabnuia OCHOBHBIX HHTErPAJIOB.

dx
45—x+/5-x
3. Haiitu rpaguent pyHkuun Z = y\/x_y B Touke M, (14).
4. VYxaxurte, KaKOoW M3 HECOOCTBEHHBIX HHTETPAIOB SIBISICTCS CXOSIIMMCS

T\/;dx, Tx‘sdx, T\/Fdx.
1 1 1

2. BpIUMCIUTH HEONpeIeNeHHbIH HHTErpal I

5. HaiizuTe S5KCTpeMyMbl U TOYKH Teperuda Gpynkiuu Y = (X —1)e™>.

YTBepxkaeHo Ha 3aceaannn Kadeapsl MatemMatuku « 30» 04. 2025 r., mpoTokoi Ne 7

3aB. kadeapoii O.M. bapanoBa

MHWHHUCTEPCTBO HAYKHU U BBEICIIEI'O OBPA3OBAHU S POCCUMCKOM ®EJEPAITHN
®EJIEPAJIBHOE T'OCYJIAPCTBEHHOE ABTOHOMHOE OFPA3OBATEJILHOE
YUPEXJEHWE BBICIIEI'O OBPA3OBAHU S
«MOCKOBCKHH MOJUTEXHUYECKN YHUBEPCUTET»
(MOCKOBCKHWH MOJIUTEX)

®akynbTeT 6a30BbIX KOMMNETEHLNIA, Kadegpa «MaTtemaTmKa»
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O6pazoBarenpHas mporpamma 15.03.03 «IIpuknagHas MmexaHuKay
Kypc 1, cemectp 2
IK3aMeHAUOHHbINH OnyteT Ne 1

1. HecoOcTBeHHBIE HHTETPAIBI MEPBOTO U BTOPOTO THIA. [[OHATHS CXOAMMOCTH U PacXOIAUMOCTH
HEeCOOCTBEHHOIO HHTErPaa.

t 2

e e

2. Haiitu mpon3Boany0 (QyHKINH, 3aJaHHON MApaMETPUUECKU X = 1
3. MHccrnenoBath Ha SKCTpEeMYM QYHKLIHUIO Z = X2 — X+ y2 +2y.

7.6
4. BBIYUCIUTH ONPEACICHHBIN HHTErpall stinz X COS xdX.

0

5. Haiiti 00beM Tena, MoIyd4eHHOTO BpamieHrneM BOKpyr ocu OX  ¢urypsl, orpaHudeHHO#
3
muapsmMua Y =X, y=1 x=0.

YTBepxkaeHo Ha 3aceganuu kadenpsl Matematuku « 30» 04. 2025 r., mpoTokomn Ne 7

3aB. kadenpoit O.M. bapanosa

Jns mpoBeneHMS MPOMEXKYTOUHOIO KOHTPOJS 3HAHUW CTYAEHTOB B JIMCTAHIIMOHHOM
dbopMate B pa3paboTaHHBIX Kadeapoi «MaTeMaTHKay OHJIAHH-KypcaX HMEIOTCSI HTOTOBBIC TECTHI.
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