[loKyMeHT NoANucaH NpoCToit 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:
OWO: Makcumos Anekceit bopsiEMCTEPCTBO HAVKHU M BBICILIEI'O OBPA3BOBAHWS POCCUMCKOM ®EJIEPALIANA

JlomkHOCTb: ANPeKERR fEPARTRKE T B SORAPERB S RBTOKFOMHOE OBPA3OBATEJIBHOE VUPEXIEHUE BBICIIIEFO OBPA30BAHHSI
:30.05.2026 14:54:43 . | .
T ionor. «<MOCKOBCKHIA IOJJATEXHUYECKUI YHUBEPCHTET,

8db180d1a3f02ac9e60521a5672742735c18b1d6  (MOCKQBCKHWH MOJUTEX)

@axkynbreT « THPOpMAIMOHHBIE TEXHOIOTHI)

VYTBEPXJIAIO
HexaH (axynsTeTa
“(VIHOPMALOHHEIX TEXHOTIOIHH»

7 .)1.1“. Itemuzon /

<‘( 26 » cl)eigpaml 2026 r.

PABOYASA ITPOT'PAMMA JTUCIIUITJIMHBI

«MaTeMaTHYeCKH aHAJIN3)»

HamnpaBnenue noaroroBku
09.03.03 ITpukaagnas nuapopmaTuka

HanpasJsiennocts (mpoguib)
«boJiblIINE ¥ OTKPBITHIE JAHHbIE)

Kpamuduxanus
0akaJjiaBp

®dopMbl 00yueHus
O4YHas1, 3204HAs

Mocksa, 2026 T.



Pa3zpaGorunk:

': f /‘/ Z
Ica . . ) -Ac 0

W.o. 3aB. xadenpoit «MaremaTukay,

KaHJ. Qu3.-MarT. HayK &%@é/% /H.B. Bacumbesa/
/ For

CorJyiacoBaHo:

3aBenyrommii kadenpoii «lIpuknannas nahopmaTHKay,

JIOIEHT, K.3.H. ——b . /C.B. CyBopos/



Conep:xanue

1. Denwu, 3a7a4u ¥ TUTAHUPYEMBIE PE3YITATHI OOYUCHHUS MO TUCIIUTUIHHE. . . ..oevveereeeeesineenenss 4
2. MecTo OUCHUIUIMHBI B CTPYKTYPE 00Pa30BATEIBHON TPOTPAMMBIL. . . c.eeeuveereirerenseesieenieannens S)
3. CTpyKTypa U COACPHKAHUE TUCIIUTITIHBI .....vveurieresiessesieesseessesseesseessesssesseesnesseesneasnesseesnesnnens 5
3.1. Buapl y4eOHOU PAOOTEI U TPYIOCMEKOCTD. .. c.veeuverreteesresseesseaseesseessesssesseessessnesseensesnens 5
3.2. TeMaTUYECKHH IUIaH U3YUCHUS JUCITUATIIIITHBL ...eeeuvvvresreesssreesssseesssnesssssesssssesssssessssneenns 6
3.3, COHIEPIKAHUE JTHICTIHTIITIIHBL ... .veevveenteesueeesseessseessesssnaessessssaesssesssesssesssseansessnseessessssesnsens 6
3.4. Temaruka CEMUHAPCKUX/TIPAKTUYECKHUX U JJAOOPATOPHBIX 3AHATHH. .. oovvvveeiiveerieeanns 7
4. VY4eOHO-METOIUIECKOe U HHPOPMAITMOHHOE OOCCTICUCHHE. .. ..evveerveevreareesireesieesnneesieessneans 8
4.1, OCHOBHAS JIATCPATYPA . .vveeiurreessreeesssesssssnsssssssssssessnsssssnsssssnsesesmsesssssessssesssssessssessssessns 8
4.2,  JIOTIOMHUTEIBHAS JTATEPATYPA .eevvervrerreasrenseeseasseaseesseassesssesseassesssesseassessssssessesseesseenes 9
4.3. DJIEKTPOHHBIE OOPAZ0BATEITBEHBIC PECYPCBI 1vveiuvvieiririesiriesieresteeesseessssessssessssesssseeesns 9
4.4. JluueH3uoHHOE U CBOOOIHO PACIPOCTpaHsIeMOe IPOrpaMMHOe oOecrieueHue. . . ........ 10
4.5. CoBpemeHHbIE MpodeccruoHaNbHbIC 0a3bl JaHHBIX U HH(OPMAITMOHHBIC CTIPABOY-
HBIE CHICTEMBI .. .tteeutteeetieeetteeateteateeessbeeeaabeeeasbe e e ambe e e asbe e e as b e e e abbe e e ambe e e bbeesnneesnneesnnneenns 10
5. MaTepHaTbHO-TEXHUUIECKOE OOCCTICUCHIIE 1.vvvevvrressrrressresessreesssseeesssessssseessssesssssesssssessnseessnnes 11
6. METOIUYCCKUEC PEKOMEHITAIIHH - ... venvveseeeereanteesueeessessaseassesssssasseessseassesssssessessnseessessnsensessnns 11
6.1. MeTroauueckne peKOMEHIAIMH JIJIsl TPETIOIaBaTelIs 110 OPraHU3aIuy OOYYCHHUS ....... 11
6.2. Meronuyeckue ykazaHus AJsi O0yUYaOMUXCS 10 OCBOCHHIO TUCIUTUIHHEL. .. ............. 12
7. DOHI OIICHOUHBIX CPEIICTB . veetuvveessseeesssesessseessssesssssessassessnsssessssssssessssessssesssssesssssessnsessnseees 13
[Ipunoxenue 1. TemaTuueckuit IIaH COACPIKAHUS TUCITIMIITAHBI ......eeeuvreaireesireessireesieeesieeenns 14
[Tpunoxenue 2. @OHI OLEHOUHBIX CPEICTB. ¢.vteeiurrreessrrrreesssrreeesasseeessmsssresssnnseeesansseeessnssseeesanns 19
1. Metoasl KOHTPOJIS U OIEHUBAHUS PE3YIBTATOB OOYICHM . . .vvneeenreenneenneannnnnn 19
2. lkana u KpUTEPUHU OLECHUBAHUS PE3YIIBTATOB OOYUCHMSA. .. e vvneeneeneneneeneenennn. 19
KRN 01 (5): (01 113 (S 0 o3 (o4 1 Y- DU 20
120 I 1<) 97111717 0 00) 1y 010 11 1 S 21
3.2, TIpOMEKYTOUHAST ATTECTAIIHIS . ... uveeeentenneeneenseneennenneaneenseaneeneenneaneenesn 29



1. Hean, 3a7a4M ¥ VIAHUPYEMbIE Pe3yJbTAThI 00y4eHUs 10
AUCUMILTHHE

K 0CHOBHBIM yensim OCBOCHUS TUCIUILIMHBI « MaTeMaTHUECKUil aHaIn3» CIeAyeT OTHe-
CTH:

- BOCIIUTAHUE y CTYIEHTOB O0IIel MaTeMaTHYECKON KYJIbTYpPhI;

- nproOpeTeHue CTyACHTaMH IIMPOKOTO KpyTra MaTeMaTHYECKUX 3HAHUH, YMEHUH 1 HaBBI-
KOB;

- pa3BUTHE CIIOCOOHOCTH CTY/IEHTOB K HHIYKTHBHOMY U IEAYKTUBHOMY MBIIIICHUIO
HapsAIy ¢ pa3BUTHEM MAaTEeMAaTUYECKOH MHTYULIUY;

- YMEHHE CTYJICHTaMHU Pa3BUBATh HABBIKH CAMOCTOSITEIIPHOTO U3yUCHHS YIeOHOH 1 Hayd-
HOM JIUTEPaTyphl, COACPIKALIECH MaTEMAaTHUECKUE CBEICHUS U Pe3yJIbTaThl;

- IOJITOTOBKY CTYJICHTOB K JIESTEILHOCTH B COOTBETCTBHH C KBaJTHM(PHKAIIMOHHOHN XapaKTe-
pPHUCTHKOI 6akaaBpa [0 HaIpaBJIEHHUIO, B TOM YHciie (POPMUPOBAHUE YMEHUIN HCIIOIB30BATH OCBO-
€HHbBIE MaTEMAaTUIECKHE METOBI B MPO(HECCHOHAIEHON ICATEIIEHOCTH.

- MOJATOTOBKY BBICOKOKBAJIM(UIIMPOBAHHBIX KaJpPOB, BOCTPEOOBAHHBIX B YCIOBHX IH(D-
POBOIl TypOYJICHTHOCTH M BBICOKMX TE€XHOJIOTHYECKUX PHCKOB COBPEMEHHOU HU(POBOI IKOHO-
MUKH.

K ocHOBHBIM 3a0auam 0CBOCHUS TUCIUIUTAHBI «MaTeMaTH4eCKui aHaIN3» CIIeTyeT OTHE-
CTH:

- OCBOCHHE CTYACHTAMH OCHOBHBIX ITOHSTHH, METOIOB, (POPMHUPYIOIINX OOIIYI0 MaTeMa-
THYECKYIO MOATOTOBKY, HEOOXOIMMYIO JUIsl YCIIEIIHOTO PeLICHHs TPUKIIAAHBIX 3a/1a4;

- bopmupoBaHue y CTyZeHTa TpeOyeMoro Habopa KOMIIETEHIUI, COOTBETCTBYIOIINX €TI0
HaIpaBJICHUIO IOJrOTOBKU M 00€CIIEUHBAIOLINX €r0 KOHKYPEHTOCIIOCOOHOCTh Ha PhIHKE TPY/Ia.
OO6yuenue 1o qucuuiuinae «MatemMaTHUeCcKUi aHanu3» HalpaslieHoO Ha GOpMUpOBaHUE y 00y4Ja-
omuxcs caeayomux komnereHui B cootsercTBur ¢ I'OC 09.03.03 «lIpuknagnas napopma-

THKa», YTBEPXKAECHHBIN NpuKa3zoM MuHHcTepcTBa 00pazoBanus U Hayku Poccuiickoit @enepanuu
otT 19.09.2017 Ne 922.:

Koa 1 HauMeHOBaHHEe KOMIIETEHIIMH I/IH}II/IKaTopr JOCTHIKCHUSA KOMIIC-
TCHINH

OIIK-1. Cnocoben NPUMEHATH3HATL. MeTOoJbl MaTEMAaTHYECKOr0 aHajn3a |
€CTECTBEHHOHAYYHbIE UM  OOIIEHH)KEHEPHBIEMOIETUPOBAHNUS, TEOPETUUECKOTO u
BHAHUS, METOJIBl MAaTeMaTHYECKOr0 aHaln3a HUPKCIEPUMEHTAIBHOTO HCCIIeJOBAHUS B
MOJICIUPOBAHUS, TEOPETHUECKOTO UMPOPECCHOHATHHON I TETLHOCTH.
PKCIIEPUMEHTAILHOTO HCCIIeIOBaHUS BYMerh. IIpUMeEHSTH €CTECTBEHHOHAY4YHbBIE U
podecCHOHALHOM JIeATEIIBHOCTH. 0011IeNH)KEHEPHBIE 3HAHUS.

Baagern: MeTtomamu MaTeMaTHYECKOTO
aHAIN3a U MOJIETUPOBAHUS, TEOPETUUECKOTO U
PKCIEPUMEHTAIBLHOTO UCCIICIOBAHUS.

OIIK-6. Cnocobexn aHaJIM3UPOBATh n3HATh. Metonabl CHUCTEMHOTO aHan3a,
pa3zpabaTbiBaTh OPTraHU3AIMOHHO-TEXHHYECKUEMATEeMAaTUYECKOTO MOICTHUPOBAHUS, Pa3padoTKHy|
M SKOHOMHUYECKHE TPOIECChl C MPUMEHEHUEMOPraHN3aIIMOHHO-TEXHHUECKUX 4|
METO0B CHCTEMHOTO aHaiau3a MPKOHOMHYECKUX MPOLECCHI.

MaTEMaTUYE€CKOTO MOJICTTUPOBAHMS. YMeTh. AHaNIM3UpOBaTH, MOJIETTUPOBATh,
pa3pabaTbiBaTh OPTraHU3AIMOHHO-TEXHHYECKHE
1 SKOHOMUYECKHUE TTPOIIECCHI.

Baaners: HaBeikamu aHanmza, pa3paboOTKy|

OpPTraHU3aAlIMOHHOTCXHUYCCKUX b4l
OKOHOMHYECCKUX TMPOHCCChI C MPUMCHCHUCM
METOJ0B CUCTCMHOTO aHaJIn3a 41

MAaTEMAaTUICCKOT'O MOACIINPOBAHUS.
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2. MecTo IMCUMILVIMHBI B CTPYKTYpe 00pa30BaTe/IbHOI NPOrpaMmbl

JlucuumiimHa OTHOCUTCSA K 00s13aTennbHOM yacT 67oka b1: Moayns «MaremaTuieckue u ecre-

CTBEHHO-HAy4YHbIE JUCIUIUIMHBDY.
JuctumnamHa 6a3upyeTcs Ha CIeAYyOIICH, MPOHACHHOW TUCIUTIINHE:
- TUHEHHAs anreopa.

Z[I/ICLII/IHJ'II/IHa «MaTteMaTUUeCKUH aHaIN3» JTOTMYEeCKH CBI3aHa C MoCJICAYOMKUMHU JUCHUIITIMHAMMA

B ocHOBHOI1 yacTu:

. JluckpeTHas MaTeMaTHKa;
B gactu, popmupyemoii yuactTHukaMu 00pa3oBaTeIbHBIX OTHOIICHHNA:
. OCHOBBI IPOrPaMMHUPOBAHUS;
. ANTOpPUTMBI U CTPYKTYPBI JAHHBIX;
. MareMaTnueckre METObI AHAJIN3A JAHHBIX.
3. CTpykTypa u coiep:KaHue TUCUUILIHHBI

OO61mas TpyJ0€MKOCTh TUCIMIUIMHBI COCTABIISIET 4 3aUeTHBIC eAMHMIIBI - 144 Jaca.

3.1. Buabl yueOHoii padoThl U TPY10€eMKOCTh

Ounas dhopma oOydeHHs

n/n Buj yue6Hoii padoThl Koawuecrso Cemectp 2
4acoB
AyIuTOpHBIE 3aHATHUS 72 72
B ToM yucne:
Jlexun 18 18
1.
CeMHHapCKUE/TTPAKTUUECKHUE 3aHITUS 54 54
2.
JlabopatopHble 3aHATHS - -
CamocrosiTesibHast padora 72 72
IIpomeskyTouHast aTTecTAIIMS
3K3aMEH C) C)
Hroro 144 144
3aounas Gopma oOyueHHs
n/n Buj yue6Hoii padoThl Koamiecrso Cemectp 2
4acoB
AYIUTOPHBbIE 3aHATHS 20 20
B toMm uucne:
Jlexuun 8 8
1.
CeMuHapcKkue/mpakTHYEeCKHUe 3aHATHS 12 12
2.
JlaGopaTopHble 3aHATHS - -
CamocrosiTesbHast padora 124 124
IIpomeskyTOUHAS aTTeCcTALIMS
9K3aMEeH €] €]
Hroro 144 144




3.2. TemaTuyeckuii NJaH U3y4YeHHs TUCITUNIMHBI

Pazmemnién B mpmnoxenuu 1 k pabodeit mporpamme.

3.3. Coaepixanue pa3ieoB JUCHUILTHHBI

BBenenune

[Ipenamer, 3agaun 1 copepx anue TUCHUTUIMHBL. OCHOBHBIC TAITbl Pa3BUTHS JUCITUTIIIMHBL.
CrtpykTypa Kypca, ero MecTo M poJib B TIOJIFTOTOBKE OaKajgaBpa, CBsA3b C IPYTUMH JUCITUTITTHHAMU.

Pazpnen 1. IuddpepenuunaibHoe ucuuciaeHue pyHKuuii 01HOM nepeMeHHOH

Tema 1. Hucnoas nocinenoBaTenbHOCTh. [Ipeaen 4nciioBoi nocneqoBaTeIbHOCTH U €T0
coiictBa. ®ynkuus. [loctpoenue rpapukos Gpynkuuil. [Ipenen pynxmun. OCHOBHBIE TEOPEMBI O
npenenax GyHkuuu. [lepBeiii 1 BTOpoii 3aMedartenbHbie npeneibl. CpaBHEHHE OECKOHETHO MaITbIX
1 0€CKOHEYHO OOJIBLINX BEIMYUH. DKBUBAJICHTHbIE OECKOHEYHO MaJlble BEJTUYMHBI.

Tema 2. HenpepbIBHOCTh PYHKIIMI B TOUKE M HA IPOMEKYTKE, TOUKH pa3pbiBa GyHKIUH,
ux Kinaccuukanus. ACUMOTOTH rpaduka QyHKINH, UX KIaCCUPHUKAIIHA.

Tema 3. [IpousBoanas Gpynkiuu. ['eomeTpuueckuii 1 GU3NUECKUI CMBICIT TTPOU3BOTHOM.
[IpaBuna nuddepenmpoBanus u GOpMyJIIbl BEIYUCICHUS POU3BOAHBIX. Tabnuiia mporu3BOIHBIX
OCHOBHBIX 3JIEMEHTapHbIX (YHKIMI. Brrunciienne nmpous3BoaHBIX (GYHKUIUH, 3aJaHHBIX pa3iny-
HBIM 00pa3oMm.

Huddepennman. [IponsBoaubie u auddepeHuansl BRICIMX TOopsakoB. [IpubimkeHHbie
BBIYHCIICHUS C MIOMOIIBI0 (P (EPESHIINATIOB.

Tema 4. IIpauno Jlonutans. @opmyna Telnopa. PackpbiTiie HEONpPEAEICHHOCTEH pa3-
JUYHOTO TUIA. Pa3noxeHre OCHOBHBIX dJIeMEHTapHbBIX (yHKIUH o ¢popmyne Teiinopa. [Tpubu-
YKEHHBIE BBIUMCIICHUS ¢ TOMOIIbIo hopMmyibl Teinopa.

Tema 5. OcHOBHBIE TeopeMbl U GepeHITNATEHOTO UCUUCIeHHS. MOHOTOHHOCTh (DYHK-
MM, SKcTpeMyMbl HeoOXoqumble U 1O0CTAaTOYHBIE YCIOBUS MOHOTOHHOCTH, JIOKAJIBHOTO 9KCTpe-
Myma. MccnenoBanue BRITYKIOCTH Tpaduka GpyHKun. Touku nepernda rpaguka QyHKIUH.

O6bmas cxema uccienoBanusi QyHKIMU U TIocTpoeHus ee rpaduka. CBoilcTBa QyHKIMIA,
HETpEephIBHBIX Ha oTpe3ke. HanbomnpIiee 1 HanMeHblee 3HaYeHUs (QYHKIIMK Ha OTpPE3Ke.

Paznea 2. Iudpepenuunanbroe ucuncienne GyHKuuil HECKOJbKUX MepPeMeHHbIX

Tema 1. OyHKIIMNU HECKOJIBKUX MEPEMEHHBIX. JIMHUKM M TTOBEPXHOCTH ypOoBHA. YacTHbIe
npousBosHble. [lonubiit quddepennman. IIponsBoaHble cI0XKHON (QYHKIMH HECKOJIBKUX Iepe-
MeHHBIX. YacTHbIe pou3BoAHbIE U U depeHIrabl BRICIINX HopsakoB. Teopema IlIBapia.

Tema 2. IIpousBoanas no HanpasneHuto. ['paguent. KacatenpHas k kpuBoil. Kacarenbnas
IUIOCKOCTh U HOpMaiib K moBepxHocTH. Dopmyna Teitnopa. DxcTpeMyM (YyHKIUU HECKOJIBKUX
nepeMeHHbIX. HeoOXo1uMble 1 JOCTAaTOUHBIE YCIOBUS IKCTPEMYMA.

Pa3nen 3. UnTerpanbHoe HCYUCIeHHE

Tema 1. [lepBooOpa3nas. Teopema cyliecTBOBaHUSI HEONpeAEIeHHOro mHTerpaia. He-
OIpEJIeIEHHBI MHTETpall U ero cBoWcTBa. Tabnuiia MHTErpajJoB OT OCHOBHBIX 3JIEMEHTAPHBIX
¢yHKIMiA. MeTo HermoCcpeACTBEHHOTO HHTETPUPOBAHHUS.

MeTobl UHTErpUPOBaHMSI C TOMOILBIO 3aMEHbI IEPEMEHHOM, TOJIBEICHUEM MO 3HaK U depeH-
nuana. MeTo MHTErpupOBaHUs 110 YACTSIM.

WHTerpupoBanue palMoHaIbHBIX Jpo0ei, HHTETpUPOBAHNE HEKOTOPBIX BUIOB UPPALIMOHATIBHBIX
U TPUTOHOMETPUYECKUX (PYHKLINH.



Tema 2. 3agaun, npuBOAALINE K IOHATHUIO ONPeaeIEHHOr0 HHTerpana. OnpeneneHHbli
MHTETpaJl, €ro CBOMCTBA. Y CIIOBUS UHTETPUPYyEMOCTHU. MIHTErpas ¢ mepeMeHHbIM IPEETIOM UHTE-
rpupoBanus. ®opmyna Hetotona — JleiiOnuiia. 3ameHa mepeMeHHOM B ONPECIICHHOM HHTErpalie.

[Tpuno>keHus: ONpeeIEeHHOro UHTErpajga B TeOMETPUU U MEXaHUKE (BBIYMCIICHUE TUIOIIA-
Jel TUIOCKUX (puryp, IIMHBI KPUBOM, 00HEMOB.

Tema 3. HecoOcTBeHHbBIE HHTETPAJIBI TIEPBOTO U BTOPOT'O poJia (10 OECKOHEYHOMY IpOMe-
KYTKY, OT HEOIpaHUUEHHBIX (DYHKIMI Ha KOHEYHOM IIPOMEXYTKE), UX CBOUCTBA.

Tema 4. 3angauu, npuBoAdIIME K KPaTHBIM UHTErpajiaM. J|BOMHON U TpOIHON MHTETpaIbl,
ux cBoiicta. [IpaBuiia BeIUMCICHHS JBOWHBIX UHTETPAJIOB.

3.4. TemaTuka npakTHYeCKUX 3aHATHH MO JUCUHUILINHE
«MaremaTH4YeCKH aHATIHU3)

Ne Tema 3ansTus
n/m
1 Pazneu 1. DjieMeHTBI MATEMAaTHY€CKOI0 AaHAJIN3A.

YucioBas mocnenoBaTeabHOCTh. [Ipeaen 4uciaoBoil MOCie0BaTeIbHOCTH U €ro CBOIi-
ctBa. [IpaBuna npenensHoro nepexona. Oyukmus. [penen dynkuuu. Teopemsr o mpene-
nax ¢pyHkuuu. [lepsblil 1 BTOpoii 3aMedaTesIbHbIEe IPEeIbl.

2 CpaBHeHHE 0€CKOHEYHO MaJIbIX U OECKOHEYHO OOJIBIINX BEJIMYMH. DKBUBAJICHTHbBIE Oec-
KOHEYHO MaJIbIe BEJTHYUHBI.

3 PackppiTHE HEOIIPEIeIEHHOCTEH Pa3InIHOTO THTIA

4 HenpepbiBHOCTh QyHKIMI B TOUKE U HA MpoMexyTke. OTHOCTOPOHHUE Mpeaesbl. Touku
paspbiBa pyHkimn. [Ipumeps! pemeHus 3a1a4

5 [TpousBoanas ¢pyukuuu. [Ipasuna nuddepenurpoBanus U GOpMyIIbl BHIUUCICHUS MPO-
n3BoJHbIX. TexHuka nuddepeHupoBanus

6 HuddepenumpoBanre 00paTHBIX QYHKIMH, (GyHKINH, 3aJaHHBIX HESBHO, TapaMeTpuye-
CKH, Jorapudpmuueckoe auddepeHurpopaHue

7 Juddepenuman. 'eomerpuueckuii cmpicn nuddepeniuana. [Ipouszsonnsie u nuddepen-
I[MAJIbI BBICIIUX MOPAAKOB. [IpuOnmkeHHbIe BEIYUCICHHS C TOMOIIBI0 Au(hepeHIInaIoB.
8 [TpaBuno Jlonurana. ®opmyna Telnopa. PackpbiTie HEONPEIETEHHOCTEN pa3InYHOTO
tuna. Pa3noxeHus: OCHOBHBIX 3JIeMEHTApHBIX YHKIMI 110 popmynie MakinopeHa.

9 [Tpubnu>xeHHbIE BEIYUCICHUS C TOMOIIIbIO (hopmydiel Teitnopa.

10 | [TomHOE MccnenoBanue GyHKIMN U TOcTpoeHue rpadukoB. [Ipumeps

11 | [lonHOE uccnenoBanue GyHKIMA U TOCTpoeHue rpadukoB. [IpumMeps! (TpoIoKeHHE)
CamocrosrenbHas pabora Nel Ha ceMuHape no GyHKUUSM OAHOM epeMeHHOH

12 | Pa3nen 2. DyHKIHMH HECKOJBKHUX NepeMeHHbIX. JINHUM U TOBEpXHOCTH ypoBHs. YacT-
HbIE IPOU3BOHBIE M JU(epeHIra MepBOro NopsIKa.

13 | [onusiit muddepenumnan. IlpousBoausie cnoxHoi ¢yHkuuu. [IponsBoanas ¢GyHKIHH,
3aJJaHHOM HesiBHO. YacTHbIE POU3BOIHBIE U TU(PEpeHIHaIbl BHICIIUX TOPIKOB. Teo-
pema [lIBapiia.

14 | IIpousBosHas no HanpasieHuo. [ paaueHT.

15 | DOkerpemyM (yHKIMU HECKOJIBKUX MepeMeHHbIX. HeoOXoauMble 1 JOCTaTOUHBIE YCIOBUS
AKCTpEMYyMa.

16 | CamocTosiTesbHasA padoTa Ne 2 Ha ceMUHAape M0 PYHKIUAM HECKOJIbKHUX MepeMeH-
HbIX

17 | Pa3zgen 3. UnTerpajibHOEe HCYHUCIEHHE

[TepBooOpasnas. HeonpeaeneHHbIN HHTETpAl U €r0 CBOKMCTBAa. MeTo HeOoCpeACTBEH-
HOT'O MHTETPUPOBAHHUSL.

18 | UnTerpupoBanue ¢ IOMOIIBIO 3aMEHBI IEPEMEHHOM, TTOABEIEHIEM 0] 3HaK AU depeH-
nuana. MeToJ HHTErpUpOBaHHUsI 110 YaCTIM
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19

WuTerpupoBaHue parioHaIbHBIX Ipo0eii, THTErpupOBaHHE HEKOTOPHIX BUIOB HPPAIHO-
HAJTBHBIX (PYHKIUH

20 | UnTerpupoBaHne TPUTOHOMETPHUCCKUX ()YHKITHIA.

21 | BeruncieHnue onpeneneHHbpIX HHTEerpaioB o ¢popmyine Herorona-Jleiionuna. 3amena me-
PEMEHHOW U MHTETPUPOBAHUE 110 YACTSIM B ONPEAEICHHOM UHTErpaje.

22 | IlpunoxeHust ONpeETICHHOTO HHTETPajia B FTEOMETPUH U MEXaHUKE (BBIUMCIICHUE IIJIO0MIA-
Jiei I1ockux (Guryp, AJIUHBI KPUBOI).

23 | IlpuiioxkeHus: ONpeIeIICHHOr0 HHTErpalia B FTEOMETPUU M MEXaHUKE (BBIYUCICHUE 00be-
MOB, TUIOIIAJIEH TOBEPXHOCTH).

24 | HecoOCTBeHHbIE HHTETPAJIbI IIEPBOTO U BTOPOT'O POJIA, UX BHIYHCIICHUE.

25 | 3ajaum, NpUBOIAIINE K KPATHBIM WHTETpajiaM. BerauciieHne JBOWHBIX HHTETPAJIOB CBE-
JICHHEM K IIOBTOPHBIM. 3a/1a4y HAa U3MEHEHUE MOPSAIKAa MHTEIPUPOBAHUS B IBOHHOM HH-
Terpaie

26 | I'eomerpuueckue u hu3nYecKre MPUIOKEHUS KPATHBIX HHTETPAJIOB, TPUMEPHI BBIYHCIIC-
HUSL.

27 | KoHTposbHOE TECTUPOBAHME IO KypCy.

4, YueOHO-MeTOAMYECKOEe U MHPOPMALIMOHHOE 00ecleYeHue

4.1. HopmatuBHbie 10kyMeHTHI 1 'OCThI

®enepanbublif 3akoH 0T 29 nexadps 2012 roga Ne 273-D3 «O06 ob6pazoBanuu B Poccuiickoii
®enepanum» (C UI3SMEHEHUSIMU U AOTIOJIHEHUSIMU );

®denepanbHbIN TOCYIapCTBEHHBIA 00pa30BaTENIbHBINA CTAaHAAPT BBICIIIETO 00pa3oBaHus - 0a-
KayiaBpuar 1o HanpasiaeHuto moarotoBku 09.03.03 «IIpuxmannas napopMaTukay, yTBep-
JKICHHBIN MprKka3oM MuHucTepcTBa 00pa3oBaHus M Hayku Poccuiickoit denepanuu oT
19.09.2017 Ne 922

[Ipuka3z MunuctepctBa oopazoBanus 1 Hayku PO ot 05 anpenst 2017 r. Ne 301 «O06 yTBep-
xnaexun [lopsiaka opraHu3anyy 1 OCYIIECTBICHUS 00pa3oBaTeNbHOMN IEATEIILHOCTH 110 00pa-
30BaTeIbHBIM IIPOrpaMMaM BBICILIET0 00Opa3oBaHMsI — IporpaMmam OakaliaBpuaTa, mporpam-
MaM CHEIHUAIUTETA, TPOrpaMMaM MarucTparypsl;

[Topsnox npoBeaeHHs rocyAapCTBEHHOM UTOTOBOM aTTeCTalluU Mo 00pa3oBaTeIbHBIM IIPO-
rpaMMaMm BbICIIET0 00pa3oBaHus — MporpaMMaM OakajaBpuaTa, IporpaMMam cClielualInTeTa
U IporpaMMaM MarucTparypbl, yTBEp:KIEeHHBIH mpukazoM Munobpuayku Poccun ot 29
nroug 2015 r. Ne 636;

[TonoxxeHue o MpakTUYECKON MOATOTOBKE 00yYaIOIIUXCsl, YTBEPKAEHHOE TPUKa30M MUHHU-
CTepCTBa HAYKH | BhIcIIeTo oOpazoBanus Poccuiickoit @eneparyin 1 MUHHCTEpCTBA TIPO-
cemmenus Poccuiickoit @enepanmu ot 5 aBrycra 2020 r. Ne 885/390;

VYcTaB 1 T0KanbHbIE HOPMATUBHBIE aKThl MOCKOBCKOTO ITOJIUTEXA

Obnactu npodeccnoHaIbHOM NeITENFHOCTH U Cephl MPOPECCHOHATFHON AEATENBHOCTH, B
KOTOPBIX BBIMTYCKHUKH, OCBOMBIIIME IpOrpaMMy OakajaBpuara (J1ajee - BHIITYCKHUKH ), MOTYT
OCYIIECTBIISATH MPO(ECCHOHATBHYIO IS TETEHOCTh:

06 Cpsi3p, HHPOPMAIIMOHHBIE 1 KOMMYHHKAIIMOHHBIE TEXHOJIOTHH (B chepe MpoeKTUpoBa-
HUS, pa3padOTKH, BHEAPEHUS M SKCIUTyaTalluy CPEJICTB BBIYMCIUTEIHLHON TEXHUKH U HH(OP-
MAaIlMOHHBIX CUCTEM, YIIPABICHUS UX KUZHEHHBIM LIUKIIOM)

AxkaneMudeckuil yaeOHbIH 1m1aH mo HanpasieHuto noarotoBku: 09.03.03 TlpuknagHas uH-
¢dopmaruka. [Ipoduns: MHpOpMaIIMOHHBIE TEXHOJIOTHH yIIpaBiieHus ouznecom. @opma 00y-
geHust — ouHast. 2023.

Marpuua pacnpeeneHuss KOMIETeHIUN




4.2. OcHoBHasi IuTEpaTypa

1. ®uxrtenronsu .M. OcHOBBI MaTeMaTUYECKOTO aHaJIN3a: Y4eOHHK U1 By30B, 15-€ u3n.,
crep. CIIO, Jlanb. 2023. Yacts 1. 444 c.

2. O®uxtenromusl] I.M. OcCHOBBI MaTeMaTHUECKOT0 aHAJIN3a: yYeOHUK I By30B, 14-e u3m.,
crep. CII6, Jlans. 2023. Yacts 2. 464 c.

3. Kynpssues JI.JI. Kpatkuii kypc Mmatematuueckoro ananu3za. T.1. Iuddepenunansuoe u un-
TerpajibHOe UcUuciaeHus] PyHKIUNA ogHOM nepeMeHHOM. Psanpl: YueOHuk [DaeKTpOHHBIH pe-
cypc]: yueb. - DnekTpoH. AaH. - MockBa: @usmatiut, 2015. - 444 c. [Pexxum noctyna: URL:
https://e.lanbook.com/book/71994 - 3aru. ¢ skpaHa.]

4.3. JlomoJIHUTEeJbHAsI JUTepaTypa

1. Tuckynos H. C. luddepenunanbHoe U UHTErpaibHOE UCUYUCICHUS Ui BTY30B. B 2-x TO-
Max. M.: Unarerpan - [Ipecc, 2009 — 416, 544 c. 180 aks3.

2. 3yo6kos B.I'., JIsxoBckuii B.A., MapteiHenko A.W., Munocues B.b., [Tymkaps E.A. Kypc ma-
TEMAaTHUKH JJI1 TEXHUYECKHUX BBICIIMX Y4eOHBIX 3aBeaeHuil. Yactu 1-4. M.: MI'TI1Y, 2012.400

9K3.
3. Kpartkuii Kypc BbICIIEH MaTeMaTHKH [DJIEKTPOHHBIN pecypc]: y4ed. - DIeKTpoH. NaH. -
Mocksa:  HamkoB wu K, 2017. - 510 c. [Pexum  gnocryma: URL:

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

4. Byrpos f.C., Hukonbckuit C.M. Bricmas maTemMaTuka: yueOHUK /Ui By30B B 3-X ToMax. M.:
Hpoda, 2009.

5. HurerpanpHoe ucuncienue GyHKIMNA OJHON M HECKOIBKHX MEPEMEHHBIX. Teopus mois: Me-
TOJUYECKUE yKa3aHWs M BapUaHThl pacueTHo-rpaduueckux padot // bonynoB M.A., bopo-
muHa C.U., [TokazeeB B.B., Teym b.JI., Tkauenko O.U.. M.: MI'TY « MAMU», 2009.

6. Maremaruueckuit ananus. Teopus npenenos u au¢depeHnalbHOe HCUUCISHHE: OCHOBHbIE
TIOJIOKEHHS TEOPHH, METOAMYECKUE YKa3aHUS M BapHAHTHI pacyeTHO-rpadudeckux padboT //
bonynos M.A., bopoguna C.U., KopotkoBa H.H., Tkauenko O.1. M.: MI'TY «MAMN»,
2009.

4.4. DjaekTpoHHBbIE 00pa3oBaTeibHbIE PecypChl

[IpoBenenue 3aHATUH U aTTECTAllMi BO3MOKHO B JUCTAHIIMOHHOM (popmarte ¢ MpUMEHEHHEM CH-
cTeMbI aucTaHImoHHOro o0yueHus yausepcurera (CIIO-LMS) Ha ocHOBe pa3paboTaHHBIX Ka-
¢benpoii «MaTtemaTnka» 3JIEKTPOHHBIX 0Opa3oBareibHBIX pecypcoB (DOP) mo Bcem paszmenam
MIPOrPaMMBbI:

DJIeMEHTHl MATEMaTHYECKOTO https://online.mospolytech.ru/local/crw/course.php?id=313
aHaJIn3a
WuTerpanbHOE HCUUCTICHNE https://online.mospolytech.ru/local/crw/course.php?id=3781
GbyHKIMH 0JJHOW EpPEeMEHHOM
Juddepennmanpaoe ucuncae- | https://online.mospolytech.ru/local/crw/course.php?id=3362
HUe (QYHKIUH HECKOJbKUX I1e-
PEMEHHBIX

JlononHuTebHBIE TaBbl MaTe- | https://online.mospolytech.ru/course/view.php?id=3592
MaTHU4YECKOI'o aHajimu3a

Pazpaborannsie DOP BKII0UAIOT TPEHUPOBOYHBIE U UTOTOBBIE TECTHI.
[Mopsimok mpoBeaeHust pabOT B TUCTAHIMOHHOM (pOpMAaTe yCTaHABIUBACTCS OTIEIBHBIMH PaCIIO-
PSOKEHUSIMU TIPOPEKTOpPA MO yueOHOM paboTe 1/1iu HEHTPOM y4eOHO-METOINYECKOM paboThI.


https://e.lanbook.com/book/93522
https://online.mospolytech.ru/course/view.php?id=3592

Kaxapiii cTyIeHT 00eCTieYeH HHIUBH Y TbHBIM HEOTPAHHYCHHBIM TOCTYIIOM K 3JICKTPOHHO
OUOJIUOTEKE MOCKOBCKOTO TIOJIUTEXA

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

I/IHTepHeT-pecprLI BKJIFOYAKOT y‘leGHO-MeTOI[I/I‘IeCKI/IC MaTepI/IaJ'IBI B BHCKTpOHHOM BUJIC, npen-
CTaBJIEHHBIC Ha caiite mospolytech.ru B paznene: «llenTp MaremaTideckoro oopa3oBaHUs
(http://mospolytech.ru/index.php?id=4486,

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

Ilone3urie y‘le6HO-MeTO,[[I/I‘{eCKI/Ie u I/IH(I)OpMaI_II/IOHHBIe MaTCpurabl HPCACTABIICHBI HA calTax;
http://exponenta.ru, http://egworld.ipmnet.ru/ru/info/mathwebs.htm.

Hepequb peCypcoB I/IH(I)OpMaI_[I/IOHHO-TGHCKOMMyHHKaHHOHHOﬁ CECTHU «I/IHTepHeT» JJIA OCBOCHUA
JIMCUMILTHHBL: WWW.matematikalegko.ru>studentu, www.i-exam.ru.

4.5. JInnieH3UOHHOE U CBOOOIHO PACIIPOCTPaHsieMOe MPOrpaMMHOe

o0ecrieueHue

Ne| HammenoBanme | Pazpabortumk 10 | Hoctymuocts (7u- | Ccbuika Ha Exuneiii peectp

(mpaBooOiaa- LIEH3UOHHOE, CBO- | PpPOCCHICKHX MpOrpamm JJis

TEJb) 00HO pacnpo- OBM u BJ] (npu Hanmuum)

CTpaHsieMoe)
1 | Astra Linux | OOO JIutieH3MOHHOE https://reestr.digital.gov.ru/ree
Common Edition | "PYCBUTEX- str/305783/?sphrase_id=9540
ACTPA" 36

2 [ MoitOduc OO0 "HOBBIE JIMIeH3nOHHOE https://reestr.digital.gov.ru/ree
OBJIAUHBIE str/301558/?sphrase_id=9433

TEXHOJIOI'" 75

4.6. CoBpeMeHHbIe npodeccHoHAIbHBIE 0a3bI JAHHBIX U MH(POPMAIIUOH-
Hble CTIPABOYHbIE CHCTEMbI

Ilepeyens pecypcoB cetu UHTepHET, JOCTYNHBIX AJI51 0CBOCHHUS IMCUMILUINHBI:

HaumenoBanue Ccblika Ha pecypc

HocTynHocTh

NudopManmoHHO-CIIPABOYHBbIE CHCTEMbI

Stack Overflow

https://stackoverflow.co
m/

HocrtynHa B cetn Un-
TepHeT 0e3 orpaHuye-
HUH

Wudopmannonnsie pecypcesl Cetu

KoncynbrantlInroc

http:// www.consultant.ru

HoctynHo
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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.matematikalegko.ru/
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
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/

[Topran ®enepanbHBIX rocyaap-
CTBEHHBIX 00pa3oBaTeNbHbIX cTaH- | http://www.fgosvo.ru. JlocTymHO
JApTOB BBICLLIETO OOPAa30BAHUS

DJIEKTPOHHO-0N0/THOTEYHbIE CHCTEMBI

Jlanb https://e.lanbook.com/ HocrynHa B cetn Un-
TepHET 0e3 orpaHuye-

HUUI
IPR Books https://www.iprbookshop | Joctynua B cetu Un-
ru/ TepHET 0e3 orpaHuye-

HUU

IIpodeccuonaiibHblie 6a3bl JAHHBIX

basa qaHHBIX Hay4HOM SJIEKTPOH- http://www.elibrary.ru JlocTymHO
HOM OMOINOTEeKU
(eLIBRARY.RU)

Web of Science Core Collection — | http://webofscience.com | JloctymHo
NoJIuTeMaTHueckas peepaTuBHO-
o6ubaunorpaduueckas u
HayKoMmeTpuueckas (Oubiuomerpu-
yeckast) 6aza TaHHBIX

5. MaTepHaﬂbHO-TEXHH‘IeCKOC o0ecreueHue AUCHUIIJINHbBI

MarepuanbHO — TeXHUYECKast 0a3a YHUBEpCUTETa 00eCIIeunBaeT MPOBEJCHNE BCEX BUIIOB
3aHATHH, IPEyCMOTPEHHBIX YU€OHBIM IJIAHOM, U COOTBETCTBYET JCHCTBYIOIINM CAaHUTAPHBIM H
MIPOTUBOMNOKAPHBIM IIPAaBUJIAM U HOPMaM.

Kadenpa «MartemaTukay He pacronaraeT COOCTBEHHBIM ayIUTOPHBIM (POHIOM M UCTIOIb-
3yeT yueOHble ay IMTOPUU U3 0011ero GoHaa yHUBEpCUTETA.

[Tpu HE0OXOAUMOCTH /TS TIPOBEICHHUS MHTEPAKTUBHBIX MMPAKTHYECKUX 3aHATHH UCIIOIB3Y-
FOTCS] KOMITBIOTEPHBIE KJIACChl YHUBEPCUTETA.

6. MeToguyecKkue peKOMeH AU

6.1. MeToanyeckue peKOMeHIAUMH JIsl PenoJaBaTeisi
10 OPraHu3anuM 00y4eHHs

[Tpexne Bcero, cieayeT 00paTUTh BHUMAaHUE CTYACHTOB Ha TO, YTO MPAKTHYECKU BECh U3Y-
YaeMblii MU MaTepHuall He TpeOyeT Kakoi-JInO0 crenuanbHoM (JOMOJTHUTEIbHOM) TOATOTOBKH U
BITOJTHE MOXKET OBITH YCIIEIIHO M3YY€H, €CIIH CTYICHTHI OyIyT MOCEIIAaTh 3aHATH, CBOCBPEMEHHO
BBINOJIHATH JOMAIIIHUE 33aHUs U NT0JIb30BaThCs (IIPU HEOOXOJUMOCTH) CUCTEMOH TJIAHOBBIX KOH-
CyJIbTalliil B TEUEHUE KaXKIOro cemectpa. Bomiennme B Kypc MaTraHaiu3a pa3felibl SBISIOTCS
KJIACCUYECKUMM, B TO K€ BPEMsI OHM IPAKTUYECKU OPUEHTUPOBAHBI, TaK KaK UMEIOT IIUPOKOE pac-
MIPOCTpaHEHUE JUIsl pELIEHHs Pa3HOT0 pojia 3a7ady BHyTPU CaMOil MaTeMAaTUKH U MPUKJIAJAHbBIX 3a-
nad. MIX ocBOEHHE NMOMOKET CTyAEHTaM JIOTUYECKH BEPHO, apTyMEHTHPOBAHO U SICHO CTPOMTH
YCTHYIO ¥ IUCbMEHHYIO PEUb, YCIICITHO MPUMEHATh HAKOIUICHHBIC 3HAHUS B TIPOPECCHOHATLHOM
JESATEIBHOCTH.
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http://www.fgosvo.ru/
http://www.elibrary.ru/
http://webofscience.com/

Heo6xoaumo ¢ camoro Havana 3aHsITHH peKOMEHI0BATh CTYA€HTaM OCHOBHYIO U JI0TOJ-
HUTEJIbHYIO JIMTEPATYPY, 4 B KOHIIE CEMECTPA 1aTh CIIMCOK BOIIPOCOB JUIS IOATOTOBKH K SK3aMEHY.

Ha nepBoM 3aHATHM IO JUCLUILUIMHE cIeyeT 00513aTeIbHO MPOUH(POPMHUPOBATH CTYAEH-
TOB O BHJIE U (hopMax TEKYIIeH U MPOMEXYTOYHON aTTeCTallni 10 AUCIUILIMHE, CPOKaX UX Ipo-
BEJICHUS, YCIOBHAX JOIYCKa K IPOMEKYTOYHOU aTTECTALUN, IIPUMEHSAEMBIX BUJAX IPOMEXKY-
TOYHOI'O KOHTPOJISL.

N3noxeHne TEOpETUYECKOro Marepuaa IOJDKHO CONPOBOXKAATHCS WIUIFOCTPATUBHBIMU
pUMEpaMH, TIIATEIFHO OTOOPAaHHBIMU IPENoaBaTeeM TaK, YTOObl TEXHUYECKHE TPYIHOCTH H
BBIKJIAJIKM ITPY PEILIECHUN 3a7a41 HE OTBJICKAJINA OT INIABHOT'O: OCMBICIICHUS UJIEU U CyTH IPUMEHSI-
eMbIX MeToJ0B. ClielyeT Bcer/ia yKa3blBaTh IPUMEPBI IPAKTUUECKOIO IPUMEHEHUS PaCCMOTPEH-
HBIX Ha 3aHATHSIX YpaBHEHUH U GopMy.

[TpakTrdeckue 3aHATHS JOJDKHBI ObITh OPTaHU30BAHbI MIPETIOIaBATEIIEM TaKUM 00pazoMm,
YTOOBI OCTaBAJIOCh BPEMsI HA IEPUOJUYECKOE BBIIOJIHEHUE CTYAEHTaMHU HEOOJIbIIONW CaMOCTOs-
TEJILHOW PabOTHI B Ay TUTOPUU JJISl IIPOBEPKU YCBOCHHUS U3JI0KEHHOTO MaTepHaa.

IIpenonaBaTenp, BeAy Ui IPAKTHUECKUE 3aHATHUS, JOJKEH COIIaCOBBIBATh yU€OHO-TEMa-
TUYECKUH IJIaH 3aHATUH C JIEKTOPOM, UCII0JIb30BaTh €ANHYIO CUCTEMY 0003HAUEHUH.

IIpenonaBaTento cieayeT 10OMBATbCS CUCTEMAaTUUYECKOM HENpPEepbIBHOW pabOThl CTYJCH-
TOB B TEUCHHE CEMECTPA, HEOOXOIMMO BBISIBIISITH CHIIBHBIX CTYICHTOB M MPUBJIEKATh UX K HAYYHOM
paboTe, K y4acTHIO B pa3HOr0 pojia OJIMMIIMAaX U KOHKypcax.

CTyZneHT IOJKEH OLyIaTh 3aMHTEPECOBAHHOCTD MPENOIAaBATENS B JOCTUKEHUU KOHEU-
HOTO pe3ynbTaTa: B HpUOOpEeTeHHM OOYyYaroIMMUCS IPOYHBIX 3HAHWUN, YMEHHUH M BIAJCHMS
HAKOIICHHOH MH(pOpMAaIMen AJis pelIeHus 3a/1a4 B Mpo(eCCHOHATBHON IeATEIbHOCTH.

6.1.1. O0pa3oBaTebHbIe TEXHOJIOTHH

[IpoBenenue 3aHATUI U aTTeCTallMi BO3MOXKHO B JUCTAHIIMOHHOM (opmare ¢ mpUMeHe-
HHUEM CHCTEMBI TUCTaHIMOHHOTO 00y4yeHus: yuuepcurera (CJO-LMS) Ha ocHOBe pa3paboTaH-
HBIX Kadeapoil «MaremaTrka» 3J1eKTPOHHBIX 00pa3oBaTenbHbIX pecypcoB (DOP) no Bcem pasne-
JaM mporpammsl (cM. 1. 4.4).

[opsimok npoBeseHus: paboT B AUCTAHIIMOHHOM (hopMaTe YCTaHABIMBAETCS OTIEIbHBIMU
pacropspKeHHSMH TIPOPEKTopa 1Mo y4eOHO# paboTe W/MiM HEHTPOM y4eOHO-METOJHMYEecKOi pa-
OOTHI.

6.2. Meroauueckue yKazaHus 1AJIsl 00y4AOUINXCS 1O OCBOEHUIO
AUCHUTTHHBI

Pasznen 1: nudpdepenunanbHoe HCHUCTEHHE PYHKIIUIA OHOH NTepeMeHHOM

[Tpu u3yuennu nuddepeHnnanTbHOro ncuucaeHus GpyHKIUA 0THOH TepeMeHHOi 00paTuTe
BHHMaHHE Ha OHATHE Mpejesia QyHKIMU B TOYKE U METObI ero Beruucienus. [Ipeaen — oxHo u3
OCHOBHBIX TIOHATHI MaTeMaTHiecKoro anausa. [Ipn BeraycQensnt 18)ez[en013 dynximm\Hao,

o0
MIPEX/Ie BCETO, BEISICHUTD XapaKTep HEONpeeeHHOCTH y 9 J %0, 0=, - dro0sI
0 =

OBJIQJIETh TEXHUKOM pEeIIeHUs 3a7a4 Ha BHIYUCIICHUE MPEACIIOB, HA/I0 3HATH JIBa 3aMEYaTeNIbHBIX
npenesna, TabauIly SKBUBAJIEHTHBIX OECKOHEYHO MallbIX, paBuio JlonuTals, pa3indHble MIPUEMBI
PaCKpBITHSI HEOTIPEIETICHHOCTEH B 3aBUCUMOCTH OT BHJIAa (DYHKIIMU U PEIIUTH JOCTATOYHO OOJIb-
10€ KOJINYECTBO 3a]a4.

[Ipu m3ydyeHHu TeM, MOCBSMICHHBIX NMPOU3BOAHOW u auddepeHnnany QyHKIHH, HAIO
OCMBICJIUTh UX T€OMETPUUYECKHUI CMBICI, TOHUMATh Pa3Inyue Mexay HUMH (nuddepenman - 3o
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TJIaBHAs JIMHEWHAs YacTh npupaiieHus Gpynkuun). TBepao 3HaTh (Kak TaOIUIly YMHOXKEHUS) Gop-
MyJbl AU depeHIrpoBaHNs OCHOBHBIX 3J€MEHTapHbIX (PyHKIMHI 1 npaBuia auddepenunpona-
HUA (Bce, KOHEUYHO, HO 0COOEHHO MpaBmiio AuddHepeHIUupOBaHUS CI0KHON PYHKITHN).

OO6patuTe BHUMaHKE TaKke Ha 0cobeHHOCTH audhepeHunpoBaHust GpyHKIUI, 3a1aHHBIX
B HESIBHOM (popMe, TapaMeTPUIECKH, Ha pueM Jorapudmudeckoro nuddepeHImpoBaHms.

Crenmyer 4eTKO 3HaTh U YMETh IPUMEHATH AJITOPUTM HCCIe10BaHus (DYHKIMA U TIOCTpoe-
HUS TpaUKOB: ONpeeIeHue TOUEK pa3phiBa (M UX KJIacCHU(PHUKAIINIO ), ACUMIITOT rpaduka (BepTu-
KaJIbHOM, HAKJIOHHOW, TOPU30HTAJILHOMN ), HEOOXOAUMBIE U JOCTATOUYHBIC YCIOBHUS MOHOTOHHOCTH
(YHKIUH, CYIIECTBOBAHUS JIOKAJBHOTO IKCTPEMYyMa, IPOMEKYTKOB BBIITYKJIIOCTH U BOTHYTOCTH
(GYHKIIMY ¥ TOYEK neperuoa.

Pa3nen 2: nuddepenunanbHoe ucuucjaeHne PyHKIMA HECKOJBKUX NepeMeHHbIX

HpI/I HU3Y4YCHHUU JAHHOT'O pa3Jciia O6paTI/ITe BHUMAaHHUC HA TO, YTO (py'HI(I_[I/IH ABYX IICPEMCH-
HBIX UMEET HarJIsJHbBIN FGOMeTpI/I‘-IeCKI/Iﬁ CMBICJI — 3TO NOBCPXHOCTH B TPEXMCPHOM IIPOCTPAHCTBC
Haz[o OCMBICJIUTD INOHATHUA YaCTHBIX IIPOU3BOJHBIX U ITOJIHOT'O nn(b(bepeHuHana 1 0COOEH-
HOCTb HUX BBIYMCJICHHA, OBJIAJCTDH TEXHHUKOM BBIYHCICHMS MMPOU3BOAHBIX OT CIIOKHOM (I)YHKI_II/II/I

HECKOJIBKUX IepeMeHHbIX. CleyeT o6paTHTh BHUMAHKE Ha TO, 4To A pynkmmn Z = Z(X, Y)
0%z 0%z
CMCIIAHHBIC YaCTHEIC HpOI/I3BOI[HLIe BTOpOFO HOpHI[Ka paBHBI Me)KI[y CO6OI>’I' — eo-

= (T
OXoy  0yoX

pema lIBapma), To ecTh MOpsIOK UG GHEPSHIIMPOBAHKS HE UMEET 3HAUYCHUS.

Jiig GyHKIMU HECKOJIBKUX MEPEMEHHBIX CKOPOCTh U3MEHEHUS (PYHKIIMH B IPOU3BOILHOM
HaIpPaBJICHUU XapaKTEPU3YETCs MPOU3BOHOMN 110 HAIMIPABJICHUIO, 2 HAMOOJIBIIAsi CKOPOCTh U3MeE-
HeHust GyHKIUH Oy/eT B HAlpaBJIEHUU BEKTOpa IpaiueHTa.

Crnenyetr oOpaTuTh B 3TOM TeMe BHUMaHUE Ha HEOOXOJIUMOE U JIOCTATOYHOE YCIIOBUS CYy-
IIECTBOBAHUA IKCTpeMyMa (DyHKIIMU HECKOJIBKUX MIEPEMEHHBIX.

Pa3znen 3: uHTEerpajibHOE HCHHUCIEHHE

B uHTErpanbHOM UCUMCIEHUH pelIaeTcs 3aaa4a, oOpaTHON TOH, KOTOpasi paccMaTprBa-
nach B An(hepeHIIaIbHOM HCUUCICHHH: He06X0IMMO HaiiTh s nausoi ¢pyrximn f (X) Takyro
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(GyHKIMIO, TPOU3BOHASA OT KOTOpOU Obl1a Obl paBHA 3a1aHHON. IHTerpupoBanue GpyHKImii — 10-
CTaTOYHO CIJIOXKHBIH pa3/iesl MaTEMAaTHKH, OBJIAJETh KOTOPBIM MOYKHO TOJIBKO, €CITH CTYICHT «BO3b-
MET» JOCTaTOYHO OOJIBIIOE KOJTMYECTBO MHTETPAJIOB PAa3HOTO TUIIA.

Hano TBepao 3HaTh TaONMIly MHTErPAJIOB OT OCHOBHBIX 3JIEMEHTAPHBIX (YHKIIMHA, OCHOB-
HBIC METO/Ibl HHTETPUPOBAHHMS (3aMEeHa IIEPEMEHHOM, MOIBEICHHE 1101 3HaK Au(depeHnnana, nH-
TETPUPOBAHUE IO YACTSIM, IPHEMbI BBIYHCIICHHUS HHTETPAJIOB OT PAllMOHAIBHBIX Ipo0OeH, OT pas-
HOTO THIa TPUTOHOMETPUYECKUX (PYHKLUIT).

Hamo ocMBICIHTE €AMHCTBO MOAXO0A K TIOCTPOCHHUIO OTIPE/ICICHHBIX, KPATHBIX, KPUBOJIH-
HEIHBIX, TOBEPXHOCTHBIX MHTErPAJIOB — IIOCTPOEHUE HEKOTOPON MHTErpajbHON CyMMBI U Ipe-

JIETIbHBIN MTEPEXO/.

3HaTh T€OMETPUUYECKHUI CMBICT U OCHOBHYIO (DOpPMYJTy BBIYMCIIEHUS OIPEICIICHHBIX HHTE-
rpaios — (popmyny Hetorona — Jleitbuuna, reomerpudeckue u Gpu3nyecKue NpuioKeHHs onpee-
JICHHBIX M KPAaTHBIX MHTErPaloB, YMETh HAXOJUTh IJIOIIAb IUIOCKOU (DUTYpBI, IMHY KPHUBOM,
00BEM U IJIOLIAAb IOBEPXHOCTH TEJ BPAIICHHUS.

7. ®OHJ OLIEHOYHBIX CPE/ICTB

OIIK-1. Crnoco0OeH NpUMEHSTh €CTECTBEHHOHAYYHbIE U OOIICUH)XECHEPHBIC 3HAHUSA, METObI

MaTéMaTH4YCCKOIro aHajim3a MW MOJACIIHMPOBAHUA,

HUCCIICA0OBaHUA B HpO(I)CCCPIOHEU'ILHOI’I ACATCIIBHOCTH.

TCOPECTUUCCKOTO U OKCICPUMCHTAJIBHOI'O

OIIK-1.1. 3uarth:
Mertobl
MaTeMaTH4eCKOTro
aHajam3a u
MOJIETTUPOBAHUS,
TEOPETUIECKOTO U
IKCIIEPUMEHTATIBLHO
IO WCCIICIOBaHUS B
npodeccroHanbHOM
NESTSIIBHOCTH.
OIIK-1.2. YMeTh:
[IpumenaTs
€CTECTBEHHOHAYYH
13 u
00IIenH)XEHEPHBIE
3HAHUS.

OIIK-1.3.
Baaners:
Meronamu
MaTeMaTHIeCKOTO
aHaM3a u
MOJICTTUPOBAHUS,
TEOPETUYECKOTO U
IKCIIEPUMEHTAIBLHO
T'O UCCIICIOBAHMUSI.

OO0yuaromwmiics
JIEMOHCTPHPYE
T MTOJTHOE
OTCYTCTBHUE
WIIH
HEJ0CTaTOYHOE
COOTBETCTBHUE
MaTepHaty
JUCITUATITAHBI
3HAHWH,
yYKa3aHHBIX B
WHMKATOpaXx
KOMITETEHITNH
JUCIUTITAHBI
«3HaTth»  (CM.
m. 3).

OO6yuaromwmiics
JTEMOHCTPHUPYET
HEIOJIHOE
COOTBETCTBHUE
CIEAYIOIIMNX
3HAHWH,
YKa3aHHBIX B
WHIUKATOpax
KOMITETEHITNH
JTUCITATITUHBI
«3HaTh» (cM. T
3).
Honyckatorcs
3HAYUTEITbHbIE
OIINOKH,
MIPOSIBIISIETCS
HEJ0OCTATOYHOCT
b 3HAHWH, 1O
pany
MoKa3aTelei,
oOyJaromuics
WCIIBITBIBACT
3HAUYUTEbHbIE
3aTpyIHEHUS
npu
OTIEPUPOBAHUU
3HaHUSIMU  TIpU
UX TepeHoce Ha
HOBBIE

OO0yuaromuiics
JIEMOHCTPUPYET
JaCTUYHOE
COOTBETCTBHUE
CIIeTYFOIINX
3HAHHIA,
YKa3aHHBIX B
WHNKATOpaXxX
KOMIIETCHITUIH
JUCIUTITAHBI
«3HaThy» (CM. II
3). Ho
JIOTTYCKaIOTCS
HE3HAYHUTEIbHbI
e OIIINOKH,
HETOYHOCTH,
3aTpyAHEHUs
npH
AHAJTUTHICCKUX
oTiepaIusX.

OO6yuarommuiics
JEMOHCTPHUPYET
MOJIHOE
COOTBETCTBHUE
CJEeYIOIINX
3HaHUMH,
YKa3aHHBIX B
WHJIAKATOpax
KOMIIETEHLINI
JTUCITUTUTUHBI
«3Hath» (CM. 1.
3). CBo0OomHO
onepupyeT
MPHUOOPETEHHBIM
Y 3HAHUSIMU.

14




CUTYalIUH.

OIIK-6. CnocobeH aHanu3UpOBaTh U pa3pabaThiBaTh OPraHU3AIMOHHO-TEXHUYECKHUE U
SKOHOMUYECKHUE MPOLECCHl C MPUMEHEHUEM METOJO0B CUCTEMHOTO aHajlu3a U MaTEMaTUYECKOIO

MOJCINPOBAHUS.

OIIK-6.1. 3narth:
MeTtonanl
CHUCTEMHOTI'0
aHaam3a,
MaTeMaTH4eCKOro
MOJICIMPOBAHUS,
pa3paboTKu
OpraHU3aIlMOHHO-
TEXHUYECKUX u
SKOHOMUYECKUX
MIPOLIECCHI.
OIIK-6.2. YMeTh:
AHaIU3UpPOBATB,
MOJIEIUPOBATh,
pa3pabatbIBaTh
OpraHU3aIlMOHHO-
TEXHUYECKHE u
SKOHOMUYECKUE
MIPOLIECCHI.

U Hasbikamu
aHanm3a,
pa3paboTku
OpTraHU3aI[MOHHOTE
XHUYECKUX u
SKOHOMHYECKUX
MPOIIECCHI c
MIpUMEHEHHEM
METOJIOB
CUCTEMHOTO
aHaamn3a u
MaTeMaTH4eCKOro
MOJICTUPOBAHUS.

OO0yuaromwmiics
JIEMOHCTPHPYE
T MOJTHOE
OTCYTCTBHUE
WIH
HEJOCTAaTOYHOE
COOTBETCTBUE
MaTepuany
JUCIUTIAHBI
3HAHUI,
yKa3aHHbIX B
WHANKATOpaX
KOMIIETEHIINH
JUCITUTUTAHBI
«3Hathy  (CM.
m. 3).

OO0yuaromwmiics
JEMOHCTPUPYET
HEIOJIHOE
COOTBETCTBHUE
CIIeTYFOIINX
3HAHUI,
yKa3aHHBIX B
WHANKATOpaX
KOMIIETEHIINH
JUCIUATLINHBI
«3Hath» (CM. TI.
3).
Homyckatorcs
3HAYMTEIIbHBIC
OIIINOKHU,
MIPOSIBIISICTCS
HEJIOCTATOYHOCT
b 3HaHWH, 110
pany
MoKa3aTelei,
oOyyaromuics
HCIIBITHIBAET
3HAYUTEIbHBIC
3aTpyIHEHUS
npu
OTIepUPOBAHUN
3HAHUSAMHU  TIpU
UX TIepeHoce Ha
HOBEIC
CUTYAIIUH.

OO0yuaromuiics
JIEMOHCTPUPYET
YaCTUYHOE
COOTBETCTBHE
CIIeTyFOIINX
3HAHUI,
YKa3aHHbIX B
WHANKATOpaX
KOMIIETEHIINH
JUCITUTUTAHBI
«3Hath» (CM. I
3). Ho
JIOTTY CKatOTCSI
HE3HAYUTEIbHBI
e OIINOKHU,
HETOYHOCTH,
3aTpyAHCHUS
npu
AHAJTUTHIECKUX
oTieparusXx.

OO6yuarommmiics
JIEMOHCTPHUPYET
MOJTHOE
COOTBETCTBHUE

[ (S13% 0111704
3HAHUMH,
yKa3aHHbBIX B
WHINKATOpaxX
KOMIIETEHIINH
JUCTUTUTAHBI
«3HaTth» (CM. TI.
3). CBoOoaHO
orepupyer
npruoOpeTeHHBIM
Y 3HAHUSIMHU.

®DoHT OIEHOYHBIX CPENCTB MpescTaBieH B [Ipunoxkennn 2 k pabodeil mporpaMMe U BKITIOYAET

Ppa3aciibl:

1. MeTo bl KOHTPOJISI ¥ OLIEHUBAHUS PE3YIbTATOB O0yUEHHUS.

2. lllkana u KpUTEpUU OLCHUBAHUS PE3yJIbTaTOB O0YUYCHHUS.

3. O1ieHOYHBIE CpPEICTRA.
3.1. Texyuuii KOHTPOIIb.
3.2. ITpomexxyTOUHas aTTeCTAIIHS.
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Ilpunoscenue 1

TemaTuyecKkuil IJIAH JUCUUILUIHHBI «MaTeMaTHYeCKUil AHAJIN3» 10 HANPABJECHUIO MOJATOTOBKH
09.03.03 «Ilpukaagnasi nHpOPMaATHKA
IHpoduas «MHpopManMOHHBIE TEXHOJIOTHH YIIPABJIEHUSI OM3HECOM))

(0axkasnaBp)
®opma 00y4eHHUs - OUHASA
I'ox nadopa 2023/2024
Buanbi yueOHoii padorsl,
Buabl camocTosiTeIbHOM pa- ®opmBbI
BKJIIOYAsl CAMOCTOSATEIbHYI0 60ThI
] padoTy CTYyIeHTOB arrecras
=" ’
e Paszpnen S E ? Crynenron e
/n 1 QE) = E M TPyA0EMKOCTBH B yacax
-]
= L
Q &) Pe-
J | II/C | JIa6 | CPC | KCP | K.P. | KIIL. | PTP | ¢pe- | K/p | D 3
par
Bropoii cemecTp
Paznen 1. Inddepennuanbuoe uc-
ynucjeHue QyHKUMN 0HOM nepeMeH-
HOM. YuciioBas nociaea0BaTeIbHOCTb.
[Ipenen ynciaoBoi mociIea0BaTEILHOCTH
1.1 2 1 2 2 4 +

u ero cBoricta. [IpaBuna npenenbHOro
nepexona. Oyukius. [Ipexen Gynkmmm.
Teopemsl 0 ipenenax GyHKIUH.
Brinaua zaganuii PI'P Ne 1 1o marte-
MATHYECKOMY AHAJIM3Y.
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1.2

[TepBhIii 1 BTOpOU 3aMeyaTesibHbIE Mpe-
nenbl. beckoHeuHo Masble 1 6€CKOHEYHO
0oJbIlIe BENUYMHBI. ODKBUBAJCHTHHIE
OECKOHEYHO MaJjible BETUYHUHBI. Packpbl-
THE HEONPEIEIEHHOCTEN Pa3HOro TUIIA.

1.3

HenpepbiBHOCTH (DyHKIMI B TOUKE M Ha
npoMexyTke. OJIHOCTOPOHHHE IIpe-
nensl. Touku paspeiBa (GYHKIMH, HX
KJIaCCU(UKAIIHSL.

14

[TpousBonnas ¢ynknuu. ['eomerpuue-
CKMH M MEXaHMYECKHUW CMBICI IPOU3-
BozHoM. [IpaBuna auddepenunpoBanus
1 (GOPMYJIBI BEIYUCICHHS TPOU3BOIHBIX.
Tabnuua npou3BOJIHBIX OCHOBHBIX 3Jie-
MeHTapHbIX QyHkui. Texnuka qudde-
PEHIMPOBaHUS

1.5

Huddepenunman. [IpousBonnsie u nud-
dbepeHnuansl BeICIIUX TOpsakoB. [Ipu-
ONVDKEHHBIC BBIYMCIICHUS C TOMOIIBIO
¢ hepeHInaoB.

1.6

[TpaBuno Jlonurans. @opmyia Teitnopa.
PasmoxeHnsT OCHOBHBIX SJICEMCHTApPHBIX
¢bynkuuit o gopmyne Teinopa. Ilpu-
OJMKEHHBIE BBIUYMCICHUS C IIOMOIIIBIO
dbopmyner Teitmopa.

1.7

OcHOBHBIE TeOpeMbl TU(epeHIHaIb-
HOTO  HWCYHCIEHUs. MOHOTOHHOCTh
¢byHkuuu, skctpemymbl. HeoOxoanmele
U JIOCTaTOYHBIC YCJIOBUSI MOHOTOHHO-
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CTH, JIOKaJBHOTO 3KcTpemyma. Mccnemo-
BaHHE BBIMYKJIOCTH Tpaduka (yHKIIUH.
Touku neperuoa.

1.8

OOw1as cxema rccae10BaHus (PyHKIUH 1
nmoctpoeHus ee Tpaduka. CBoicTBa
(GyHKUMHA, HENpepbIBHBIX HAa OTpE3Ke.
Haubonbiiee 1 HauMeHblIee 3HAUYCHUS
(GyHKIMK Ha OTpE3Ke.
CamocrositeibHas padora Nel Ha ce-
MHHape 1o (yHKIUSAM OJHOM mepe-
MEHHOM

1.9

Paznen 2. @yHKIUA HECKOJbKHX Ile-
peMeHHBIX. [Ipenen u HenpepbIBHOCTS.
OCHOBHBIE  CBOMCTBAa  HEIPEPBIBHBIX
¢bynkuuit. Yactaele npousBoausle. [To-
HbIH 1uddepeHuunan.

Briiaya zagannii PI'P Ne 2 1 HK-
LUSIM HEeCKOJIbKMX NlepeMeHHBIX

1.10

[IpousBogHBIE CIOKHON (DYHKIHUU HE-
CKOJIbKMX IIEpEMEHHBIX. YacTHBIE MpO-
U3BO/IHbIE U AM(QepeHIranbl BhICIINX
nopsiakoB. Teopema IllBapua. IIpous-
BOJ(HAs 110 HAMPABIICHUIO. [ payieHT.

10

1.11

JKkcTpeMyM (YHKIUN HECKOJIBKUX TIepe-
MeHHBIX. HeoOxoaumbie U JocTaTOYHbIE
YCIIOBHUS DKCTPEMYyMa.
CamocrosiTesibHas pa6oTra Ne2 Ha ce-
MHHape N0 (PYHKIUSAM HECKOJbKHUX
nepeMeHHbIX

11

1.12

Paznen 3. UnTerpajibHoe McYnCIeHUE

12
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[TepBoobOpasnas. HeonpeneneHHbIl UH-
TerpaJl U ero cBoicTBa. Tabnuia uHTE-
rpajloB OT OCHOBHBIX 3JIEMEHTAPHBIX
¢dbyuknuii. MeTon HENmOCpPeICTBEHHOTO
WHTETPUPOBAHUS.

Briiauya 3aganuii PI'P Ne 3 nio mnTe-

I'PAJBLHOMY UCYUCJICHUIO

1.13

WuTerpupoBaHue ¢ MOMOIIBIO 3aMEHbI
NEPEMEHHOM, TOABEICHHEM II0JI 3HAK
muddepennnana. Meroa MHTErpUpoBa-
HUSI 110 YaCTsIM

13

1.14

WuTerpupoBanue palnyoHaIbHBIX JIPO-
Oell UHTeTPUPOBAaHNE HEKOTOPHIX BUIOB
UppalMOHAIIBHBIX U TPUTOHOMETpHYE-
CKUX (DyHKIHH.

14

1.15

3anauu, NPUBOASIIUE K NOHATHIO ONpe-
neneHHoro uHTerpana. CBoiicTBa ompe-
neneHHoro unrerpana. @opmyna Hero-
ToHa-JleiiOHMIa. 3aMeHa epeMeHHO 1
MHTETPUPOBAaHUE I10 YacTiIM B olpere-
JICHHOM MHTCIPAJIC

15

1.16

[IpunoxkeHus ONpeNEeNEHHOTO HHTe-
rpajia B TeOMETPHH U MEXaHHUKE (BBIYHC-
JeHUe TUIoImanedl TUIoCKuUX  Guryp,
JUTHHBI KPUBOM, 00EMOB, TIJIOTAIEH T10-
BEPXHOCTH).

16

1.17

HecoGcTBeHHBIE HHTETPANTBI IEPBOTO U
BTOPOTO poja, UX CBOMCTBA.

17

1.18

3agauu, TPUBOASIINE K KPATHBIM HHTE-
rpasiam. JIBOWMHOW # TpONHON WHTE-
rpaJibl, UX CBOMCTBA. BeIuncieHne 1Bom-

18
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HBIX HHTCIrpajiOB CBCACHUCM K IMOBTOP-
HeIM. ['eomerpuueckue u Qusnueckue
MPWIOKEHUS KPAaTHBIX HHTETPAJIOB
KoHnTpoJsbHOe TecTHpOBaHue

dopMa aTTecTaluu

19-21

Bcero yacoB no fucuMIInHe

18

54

72

PI'P

caM.
pao.

18




Ilpunoscenue 2

®OH/I OHEHOYHbBIX CPEJICTB
MO JTUCLUTIJIVHE

«MaTteMaTHYEeCKUHA aHAJIHU3»

Hanpasnenue noarorosku: 09.03.03 «IIpuxnaanas unpopmaTuka
[Tpoduns: «MHpOpMaMOHHBIE TEXHOJIOTHH yIIPaBIEHUS OU3HECOM)
®opma o0yueHHs — OuHasl.

Kadenpa: «MaremaTrka

1. Metoabl KOHTPOJIS M OLICHMBAHUSA Pe3yabTATOB 00y4eHHUA

JJ1 KOHTPOJISI yCIIEBAEMOCTH U Ka4eCTBa OCBOCHUS TUCIUILIMHBI HACTOSIEH IPOrpaMMOii
IPEyCMOTPEHBI CIEAYIONINE BUAbI KOHTPOJIA:
- KOHTPOJIb TeKYIIEH YCIIeBaeMOCTH (TEKYIIUNA KOHTPOJIb);
- MPOMEXKYTOYHAsI aTTecTalus (IK3aMeH).

2. Ikana u KPUTEPHHU OLIEHUBAHUSA Pe3yJILTATOB 00yUYeHHs
dopmMa NPOMEKYTOYHON aTTEeCTALIMM: IK3aMeH

[TpomesxyTounas arTectanus oOyJaromuxcs B popMe sK3aMeHa MPOBOIUTCS MO pe3yJibTaTaM
BBITNIOJIHEHMSI BCEX BUJIOB y4eOHOM pabOoThI, IPEyCMOTPEHHBIX YUEOHBIM IJIAHOM IO JAHHOM TUCIIH-
IUIMHE, IIPY 3TOM YUYHUTBIBAIOTCS PE3YJIBTAThl TEKYILEro KOHTPOJIS yCIEBAEMOCTH B TEUECHHE Ce-
MecTpa. OLEeHKa CTEeNeH! JOCTH)KEHHS 00yYarolUMMHUCs IUIAHUPYEMBIX PE3YyJIbTaTOB O00YUYEHHS IO
JUCLUIIIIMHE TPOBOJAUTCS MPENOAaBaTeaeM, BEAYIUM 3aHATHS 110 JUCLUIUIMHE METOAOM JKCIIEepPT-
HOM oneHkH. [1o uroram npomeKyTo4HON aTTECTalUy 110 JUCHUIUIMHE BBICTABISAETCS OLICHKA «OT-
JUYHOY, «XOPOILO», «yIAOBIECTBOPUTEIBHO» UIIH «HEYIOBICTBOPUTEIBHOY.

IxaJja oneHUBaAHUA Onucanne

BrimonHeHs! Bce o0si3aTesibHbIE YCJI0BHSI MOATOTOBKM CTY-
JAeHTa K NPOMEKYTOYHOH aTTecTallMu, TMPeTyCMOTPEHHBIE
nporpaMMoil TuciUIinHbel. CTy€HT AEMOHCTPUPYET COOTBET-
CTBUE 3HAHUH, yMEHUH, HABBIKOB MTOKA3aTENsIM, IPUBEICHHBIM B
OTinyHO TabJIMIaX, ONepUpPyeT MPUOOPETEHHBIMU 3HAHUSMHU, YMEHHUSIMH,
HaBBIKAMH, MIPUMEHSIET UX B CUTYallMsIX MOBBIIIEHHON CIOXHO-
ctu. Ilpm sTOoM MoOryTt OBITH HNONMYIIECHBI HE3HAYUTEIHHBIC
OIIMOKM, HETOYHOCTH, 3aTPYJHEHHS IMPHU MEepPEeHOCe 3HAHWUU H
YMEHUI Ha HOBbIE, HECTAH/IAPTHBIC 3aa4H.
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Xoporio

BrimonHens! Bce o0si3aTesbHbIE YCJI0BHUSI NMOATOTOBKH CTY-
JAeHTa K NPOMEKYTOYHOW AaTTecTallMu, NPEIyCMOTPEHHBIE
nporpaMMoil TuciUIuinHbel. CTyI€HT AEMOHCTPUPYET COOTBET-
CTBUE 3HAHUH, yMEHUH, HABBIKOB [TOKA3aTENsIM, IPUBEICHHBIM B
TabJIMIAaX, ONEPUPYET MPHUOOPETEHHBIMU 3HAHUSMU, YMEHUSIMH,
HaBbIKaMu. B To e BpeMs pu OTBETE N0MYyCKAaeT HECYIECTBEH-
HbI€ MOTPELIHOCTH, 3a/1a4d PEIIaeT C HeJI04YeTaMH, HE BIUSAIO-
[IMMH Ha OO X0/ peleHusl.

Y,HOBHGTBOPHTCJIBHO

BeinosiHeHsl Bce 00si3aTeIbHbIC YCJIOBHSI NOATOTOBKH CTY-
JAeHTa K NPOMEKYTOYHOH aTTecTallMH, IPEIyCMOTPEHHBIE
nporpaMMoil quctuiuinHbel. CTyI€HT IEMOHCTPUPYET COOTBET-
CTBUE 3HAHUM, YMEHUH, HABBIKOB [10KA3aTEJISIM, IPUBEJICHHBIM B
TabJIMLax, ONepupyeT MPUOOPETEHHBIMU 3HAHUSIMU, YMEHUSIMH,
HaBbIkaMu. Ho moka3piBaeT HernmyOoKue 3HaHMsI, IPU OTBETE HE
JIOIIyCKaeT rpyObIX OIMOOK WM IMPOTUBOPEYU, OJTHAKO B Qop-
MYJIMPOBAHUU OTBETA OTCYTCTBYET JOJKHAsl CBSI3b MEXIy aHa-
JN30M, apryMeHTaluell U BbIBOJAMHU, B PEIECHUH 33]a4 MOTYT
coJiepxKartbes rpyOble omuOKu. [l HoaydeHus paBUIbHOTO OT-
BeTa TpeOYIOTCS YTOUHSIOIINE BOIIPOCHI.

HeynosnerBopurensHO

He BbimonHeHb! o0s3aTe/ibHBIE YCJOBHMS NOATOTOBKH CTY-
JAEHTa K IMPOMEKYTOYHOH AaTTeCTAlMHM, IPEIyCMOTPEHHBIE
nporpammoit aucuurueel, WM cTyaeHT neMOoHCTpupyer He-
IIOJIHOE COOTBETCTBUE 3HAHUM, YMEHMI, HABBIKOB IIPUBEICHHBIM
B Ta0JIUIaX, JOMYCKAIOTCS 3HAUUTENIbHbBIE OLIUOKH, TPOSIBIISIETCS
OTCYTCTBHE 3HAaHWW, YMEHUH, HAaBBIKOB IO POy IMOKa3aTesew,
CTYJIEHT UCHBITBIBACT 3HAYUTEIbHBIE 3aTPYJAHEHUS MIPU OINEpH-
POBaHUY 3HAHUSIMU U YMEHUSIMU.

3. OueHo4YHbIE CPeACTBA

HaumenoBanue
OIICHOYHOTO CPeJI-
CTBa

Hpe,[[CTaBJ'IeHI/Ie o1e-
HOYHOI'O CpE€aCTBA B
DOC

Kpatkast xapakTepHUCTHKa OI[CHOYHOTO
cpenacTBa

KonTponbHas (ca-
MOCTOSITEIbHAS)
paborta

(KP)

CpenctBo MpoBEpKH YMEHUH MPUMEHSThH
IIOJIyYEHHbIE 3HAHUS IS PEIICHMS 3a1a4
ONPEIEICHHOr0 THIIA IO TEME WIHA pas-
neny

KoHTpoibHbIe 3a51a-
HUsA
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2 | PacuerHo-rpadu-
yeckasi pabota

(PTP)

CpencTBO MPOBEPKH YMEHHMH MPUMEHSThH
NOJy4YEeHHbIE 3HAHUS 110 3apaHee orpeje-
JICHHOM MeTOAMKe JUIl pEeLIeHHs 3ahay
WIN 33JaHUR 10 MOAYNIO WIM JMCLU-
IUIMHE B LIEJIOM.

Komrutekr  3anmanmii
IS BBITIOJTHEHHS pac-
4eTHO-TpaUueCcKOn
paboTsI

YcTHBIM onpoc co-

CpencTBO KOHTPOJISL, OPraHU30BaHHOE Kak
crienpanbHas Oecenia megarorudeckoro pa-
O0OTHHMKA C OOyYaroOIIMMCSl HA TEMBI, CBS-

Bonpocer no

3 OecenoBaHue, 3aHHbIC C H3y4YaeMOU JUCIUILIMHOM, U pac- | TeMaM/pasjenam Juc-
(YO) CYMTAHHOE Ha BBIACHEHHME 00beMa 3HAHHI LMIUTHBL
00y4aroIerocs mo OnpeeIieHHOMY pa3-
neiy, TeMe, mpodjaeme U T.11.
Cucrema cTaHIapPTU3UPOBAHHBIX 3aJaHUA,
Tecr TTO3BOJISFOIIIAS aBTOMATH3UPO-
4 Bapwuant Tecra
(T) BaTh MPOLEAYPY U3MEPEHUS YPOBHsI 3Ha-
HUHM ¥ yMeHu# o0yyaronierocs.
5 | Ok3amenanuonusie | CpeCTBO TPOBEPKH 3HAHUHM, YMEHHH, | DK3aMEHAIIMOHHbIE
OWIIETHI HABBIKOB. MOKET BKJIFOYATh KOMIUIEKC T€O- | OUIIETHI
(9B) PETHYECKHX BOIMPOCOB, 3ajJa4, IPaKTHIC-

CKHUX 3aJIaHUU.

3.1. Texkymmii KOHTPOJIb

O1ieHOUHbIE CPEICTBA TEKYIIETO0 KOHTPOJIS YCIIEBAEMOCTH BKJIIOUAOT KOHTPOJIbHBIE BOITPOCHI
U 3a/1aHus B hopMe OJTAaHKOBOTO TECTUPOBAHUS JIJISI KOHTPOJISI OCBOSHUSI 00YYAIOIIUMHUCS Pa3JIeIoB
JUACUMIUIUHBL, ipueM PI'P.

Conep:xanue pacueTHO-TpaduIecKuX pador.

PacueTrHo-rpadpuueckas padora Nel no nuddepennuajbHoMy HcHUCaeHUI0 QYHKUIMHA OTHOM
nepeMeHHOH

Kpatkoe conep:xanue u 3Tansl pacueTHO-rpadudeckoit paboThI:
[Ipenen uncnoBoOi MOCIEIOBATEIBHOCTH, TIPEAeT (PYHKITUH.
HccnenoBanue (GpyHKIMK HA HEIPEPHIBHOCTb.

Brrurcnenue mpon3BoaHBIX (QYHKIINU.

HccnenoBanue GyHKIMH, TOCTPOCHUE TPaPUKOB.

PacueTrHo-rpadguyeckas padora Ne 2 mo GpyHKIUAM HECKOJbKHUX MepeMeHHbIX.

Kpatkoe copepxanue pacueTHo-rpaduueckoil paboThI:
@DyHKIUU HECKOJIBKHUX NePEeMEHHBIX. YacTHBIE MPOn3BOAHbIE. [[pOr3BOIHBIE OT CIOKHBIX (PyHK-
. [Ipor3BoiHAS IO HAMIPABICHUIO U TPATUEHT. DKCTPEMYM (PYHKIIMH JBYX MEPEMEHHBIX.

PacuyerHo-rpadguyeckas padora Ne 3 110 HHTErpajJabHOMY HCYHCICHHIO.

Kpatkoe conep:kanue u 3Tarnsl pacueTHO-rpadudeckoit paboThI:
Ilepgwiti sman:

MeTto1bl HHTErpUPOBaHUs. BbIuncieHe HEONPEAEIEHHBIX HHTETPAJIOB.
Bmopoii sman:
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HpI/IJ'IO)KeHI/IH OIIPEACIICHHBIX UHTCTPAJIOB. HccaenoBanue CXOQUMOCTHU HECOOCTBEHHBIX HHTCI'pa-

JIOB.
KommiekT 3aganmii
JJIsl BBINOJIHEHHSI pacdyeTHO-rpagudeckux pador (PT'P)
o gucruIuinae «MaTeMaTHYeCKHl aHAJIH3»

Teopus npenesios u (uddepenuupoBanue GyHKIUN OTHOH NepPeMeHHOM

1. Haiitu npenensi:

Iim(2—n)2—(1+n)2 nr2 - Jeria

> = lim

H°0(1+n) —(2—n) e N4+54n

(2n%+ \nz -
lim|— |, Iimn( /——n), (n=10)""
"%|\ 2n’+1 ) e W1 IimL n+1 )

n )

. 2%*+ 11X + 15 4
lim~* " =" " lim A
x—>-3 X+3 x-0sin 3x
lim 2~ 5" lim sin 3 lim (1-3x) s
oo 3n+2+ 5" x—0 1_e><2 x—>+0

0, x<-m
2. UccnenoBaTh Ha HENIPEPHIBHOCTD M BBIMOIHUTB YEPTEXK: Y =4SinX, — 7<X <0

7,Xx=>0

3. Haiitu mpoun3Boanyto pyHKIINU:

2(3x° +4x* —x-2) y=In arcsin\}Te“.
y: '

15«i+x
(X_3t2+1
y:arctgw_ J 3
V2 | (f
y=sin|_ t|
\3 )
COoS 6X ) 1 _
" 3sin(12x+1) — arctg? ————+sinIn2
y 3sin(12x+1) y=arclg 1_2XZ+smn X

:arctsln—"v@ _
’ ) X+ 2 y_(&)
3 t

. X -
sin(x-2y)+—=7x x=e'cost,y=e€ cost
y

4. CocTaBUTh ypaBHEHHs KacaTeIbHONW M HOpPMajH K JaHHOW KPHUBOH B TOYKE ¢ abcmmccoi Xo:

y =X+ 8YXx =32, X,=4.

w2
5. [IpoBecTr OTHOE UCCIIEIOBAaHUE U TTIOCTPOUTH rpaduK f ( X) =X t—

22



DYHKIHMH HECKOJbKHX IePeMEeHHBIX
1. Haiitu yacTHBIEC IPOU3BOJHBIE BTOPOTO MOPAIKA, YOSOUTHCA, UTO 7' — 7! - 7 —
Xy .

2

y
Jx

2. Haiitu rpaguent pynkuuun z=f (X, y) Brtouke My(Xo,Yo): 2=

3. UccienoBats Ha SKCTpeMyM GyHKIHIO Z=X—X+Y +2Y

HNurerpuposanue
Boerunciaurs HeEOoNnpeaeJeHHbIC HHTErpaJjbl
o , [x-27%dx, I(x+1)exdx , [xcos3xdx, [e*cosxdx,
2(x + Jx
x+18 in?
dx dx J. dx x+1 sin °x
' ) X—6)(X+2
Ix2—6x+18 Ix2+6x+5 ( x+2) jX2+3dx, jcoszxdx,
Beruucanrne OnpeacJJCeHHbIC HHTEI'PAJIbI
76 1 dx ! ¢ dx

[ 3sin % x cosxdx [(x=1)e*dx [——

0 ’ £\/1+3x' 0 ’ ixJ +Inx
6 dx fX° dx,  p dx PXC+ 24x

e aretgx (—39H—5)—’ X1
{1+ V33X =2 ) 1 0
dx

73 X3 2 7.6
2 dx, v4-xtdx, |[3sin®xcosxdx, |——,
J J) ! !«/1+ 3x

0 1+ X2

3
1 e dX
X —1)e*dx , T .
1[ ( ) xJ + In x
Heco0cTBeHHbIE HHTETPAJIBI

1. yKa)KI/ITe, KaKo# 13 HeCOOCTBEHHBIX HHTETrpaIoB SABIACTCA CXOAAIIUMCHA

o0 [loo

I\/xdx jx dx, j\/—dx

2. Beraucnurs HUHTCrpajl, YCTAHOBUTL €TI0 CXOAUMOCTD UM paCXOANMOCTDb = dx

1+ X

00

3. BeruncauTe uHTErpal, yCTaHOBUTH €T0 CXOAMMOCTh HIIA PACXOJUMOCTh j Inxdx
a

4. BpuuciuTh HeCOOCTBEHHBIN HHTETpal j\/_—, YCTaHOBUTH €r0 CXOAUMOCTh WIIH
0

PaCXoauMOCThb.
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1
dx
5. Beruncauts HeCOOCTBEHHBINM HHTETPATT j—, YCTaHOBUTH €r0 CXOAUMOCTh WIN
o X
pacxoauMOCTb. .
dx
6. BBI‘{I/ICJ'II/ITL HHTCI paJ'I, YCTaHOBI/ITB €ro CXOAUMOCTDh NI paCXO)II/IMOCTB Il 2
+ X

—00

0

7. BeIaucnuTh HHTEIrpajl, YCTAaHOBUTH €TI0 CXOAJUMOCTD UM paCXOJUMOCTDb J' Inxdx
1

1
dx
8. BpIYMCINTh HECOOCTBEHHBIN HHTETPAI — » YCTAHOBUTB €I'0 CXOJJMMOCTh HIIU
1 X

PacxoUMOCTb.
KpaTHble HHTErpaJibl

1. U3MeHUTH NMOPpAAOK UHTCTPUPOBAHHUA B JIBOMHOM HHTCrpajc

2 6-x

a.j dx_[f (x, y)dy, b._f dyJ[ f(x, y)dx.

2=y

2. Beraucauthb 1U(lO— x2 — y?2)dxdy, D={(x,y)|1<x<2, 0<y<2}
(

3. Beruncnuth

_U(12x2y2 +16x3y3)dxdy;

(5

Dix=1y=x,y=—+

4. BBIYUCIIUTD

H) (x*+y)dxdy, D — MHOXeCTBO TOYEK IUIOCKOCTH, OTPAHUYEHHOE JINHUSAMU

(D

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

5. Haittu nnomaab GpuUrypsl, orpaHU4€HHON TaHHBIMU JTMHUSAMHU
y=3/x,y=4e",y=3,y=4
6. Haiitu niomiane GUrypel, orpaHH4eHHON TUHUAMHU Y = X, y=-X+2

8 Haiitu o0beM Temna, MoydyeHHOTO BparieHueM BOKpyr ocu OY Gurypsel, orpaHu4eHHON JTHHU-
3
asmu Y=X, y=1 x=0.

9. Haiitu 00beM Tema, MOTyYeHHOTO BpalieHueM BoKpyr ocu OX ¢urypsl, orpaHuueHHOMN THHU-
2

SIMHA y=X2, Yy =X.

KonTpoJbHbie padoThl (IpUMeEpPHI)

BapuaHTt

1. Moctpoutb rpadmk: Y = 3C0S 2X
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2. Haintn npegensi:

~ (5-n)"+(5+n)’ 1— cos 2x X =x-x=2
1) lim > - 2)lim ———— 3) lim———
=(5-n) —(5+n) x>0 @2 _1 xo2x = 2X" +X—2

4) limvVx*—x -1 5) Iim(1+ xcost\‘xiZG) Iim(x—\p@——x#%)

=2 In(x-1) -0\ 1+ X cos X J X0
X, x<0

2
3. UccnepoBaTh Ha HEMPEpPbIBHOCTb M BbIMOAHUTb YepTex: Y = JX ,0<x<2

|L3’ X>2
BapuaHTr
1. HaitTv nponssoaHyto Y, :
X
a) y = arctg® In—~X 61y =
X+ 2 )y (\[)
. X3
B) Sin(Xx—2y)+_=7x rfx=e'cost, y=e'cost
y
(1 1)
2. Haiitu Iimk——— |
ol X arctgx )
, 1

3. MposecTn nonHoe UccnepoBaHme 1 noctpouts rpaduk f(X)=x +—
X

Bapmuanr.

ou
Nel. Boraucnutsb Mpon3BOAHYO [0 HAMPABICHAI0 —— 1 HAalfTH MOJYJb BEKTOPA IPaUeHTa [T

0S

X
bynkum U = 2xy + T + 7% B TOuKE A(6;9;1) B HalIpaBJI€HNUU, COCTABIIAIOIIEM C OCIMU KOOP-

3 6 /4
cosa=_, CoS f=_, y<_.
7 7 2

JUHAT YTJIbl

Ne2. ccnenoBars Ha sxctpemyM dynkmmio Z = XY(1 —4x2 —4y) -5,
. dz
Ne3. z=In(y—x%), Xx=4/sint, y=cost. Haiiru e

Bapuant

Boiyucnanume:
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16 2
dx

1.!\&_2. 2.J1(2x+1)- In xdx .

3x°-4 sin33xd ox _1
3. I—dx. I—g X. 5 | ———dx.
X >+ 4x 4. 7 COs" 3x V4 -2x-x?
1.  BbMHCINTH UHTETPAJIBL: 5
+00 +o
e dx
J. xe “dx . I—
1 X A/InX
MN306pa3unTb 061aCTb MHTETPUPOBAHNA N U3MEHUTL NOPAAOK MHTErPUPOBAHNA B MOBTOPHOM MHTErpane

0 o5
J4dx 1f (x; y)dy .

BbluMcauntb naowaab GuUrypbl, orpaHUYeHHON TUHUAMU

y=2-x2%,y=x
BapuaHT 3a4aHuWii TPEHMPOBOYHOrO TeCTa.

3apaumn

_arcctgdx dy —
X

luactb 1. y=sinInx, y,y'—? 2.y 3.y =3x" +xe,X=2,Vx=0,1, Vy - ?

4. HaitTn npounssogHyto Y, :

a) y: 5sin4x_3 6) yzxarctg7x
V X

B) eXV+X:cos?>x r) x=cost+sint, y=sint—tcost
X

5. Uccneposatb Ha skctpemym f (X) = (X —3)2 (x-5).

2Xx

6. HaliT nHTepBaibl MOHOTOHHOCTN Y = —.
X

3

X —16X Ha oTpeske [—5;1].

7. Haintn Hanbonbliee, HaMmeHbllee 3HaYeHne GYHKUNMU f ( X) —-—

8. MOCTPOUTL KacaTenbHYI0 K rpapury GyHKLMM f ( X) = 3arccos X s Touke X = _.

2

2 yactb 9. Hantn npegens:
~ (3+n)’ —(2+nY’ tg2x X+ 2x-3 . tg5x
lim . . 2)lim 3 Im o 4 lim__
5 (2+n)" =(1-n) 0 @2% 1 >3y 4 BX° +6X Hitg3x
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3 yactb

10. UccneposaTb Ha HENPEPbLIBHOCTb U BbIMONHUTL YEPTEX: Y = sinx, —7<x<0.

0, x<-7x

T,x=>0
3
11. MposecTk NonHoe uccneaosaHue n NocTpoutsb rpadmk | (X) = -4
KonTpoJbHbie padoTsl (IpUMeEpbI)
BapuaHTt
1. Moctpoutb rpadmk: Yy = 3C0S 2X
2. Hantn npegensi:
2 2

~ (5=n)" +(5+n) ~ 1-cos 2x X=X —x=2
1) lim > ; 2) lim — 3) lim . .

>=(5-n) —(5+n) -0 @2X'_1 xo2X = 2XT A+ X—2

1

4) limvJx*=x -1 5) Iim(1+xc052x\1x76) Iim(x— =1 )

©2 In(x-1) -0\ 1+ X cos x ) oo

X, X<0

2
3. UccnepoBaTh Ha HEMPEPbIBHOCTb M BbINOAHUTb YepTex: Y = JX ,0<x<2

|L3’ X>2

BapuaHTt

1. HaiiTn nponssoaHyo Y, :

X

a)y=arctg‘°’ln4vC 6)y =

o )y =(+)
3

X t
B) sin(X—-2y)+_ =7x

r)x=e'cost,y=e cost

(1 1 )

2. Hantm lim| —— |
=\ X arctgx

1

2

3. NposecTn nonHoe nccnegosaHme n noctpoutsb rpaduk | (X) =X +—
X

Bapuanr.

27



ou

Nel. Beruucnuth IIPOU3BOAHYIO II0 HAIIPABJIICHUID —— Y HAWTU MOZYyJb BEKTOpA IpafiueHTa s

0S

X
(ynkumm U = 2Xy + T +23 Brouke A(6;9;1) B HampaBieHuH, COCTABIIOMIEM C OCSMH KOOP-

3 6 T
quuar yrsr COSA = —, cos f=_, y<_.
7 7 2

Ne2. MccnenoBars Ha sxctpemyM dynkmmio Z = XY(1 — 4x2 —4y) -5,

dz

4
Ne3.Zz=In(y—x), x=+/sint, Y=COSt. Haiitn e

Bapuant

Boiyucaume:

16 2
dx

1.!\/;_2. Z.J;(2x+1)- In xdx .

3x°-4 sin33xd ox _1
X. 5. | ————dx.

> J.x2+ % 4. ICOSZ?’X V4 - 2x—x?

1. DBbIYHCIHUTH HHTETPAIIBI:
+00
2
Jxe “dx .
1 X A/InXx
M306pa3MTb obnacTb MHTErpnpoBaHna N USMeHUTb NOPAOOK MHTETPUPOBAHNA B MOBTOPHOM UHTErpane

0 J5-x
_J;dx I[f(x; y)dy .

TDdx |

Bbluncantb nnowasb Gurypbl, orpaHUYEHHOM AMHUAMM

y=2-x2,y=x
BapuaHT 3a4aHUi1 TPEHUPOBOUYHOFO TecTa.

3apaumn

_arcctgdx dy - 2
X

lyactb 1. y=sinInx, y,y'=? 2.y 3.y=3x" +xe",%=2,Vx=0,1, Vy - ?

4. HaliTu nponssogHyto Y, :

a) y — 5Sin4x_—3 6) y — Xarctg7x
V X
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B) eXV+X20033x r) x=cost+sint, y=sint—tcost

X

5. UccneposaTb Ha akcTpemym  f (X) = (X —3)2 (X —5) .

2x

6. HaitTn nHTepBanbl MOHOTOHHOCTN Y = —.
X

3

X —16X Ha oTpeske [—5;1].

7. HaliTn Hanboblee, HAaMMeEHbLLEee 3HaYeHNe PyHKLUK f ( X) —

2 1
8. MoCTPOUTL KacaTenbHYI0 K rpaduKy GyHKLMUM f ( X) = 3arccos X g Touke X = _.

2
2 yactb 9. Hantn npegensi:
_ (3+n)2—(2+n)2 . tg2x X+ 2x-3 _ tg5x
lim . . 2)lim 3) lim————— 4)lim__
"=(24n) —(1-n) x>0 @2%_1 x>-3x 4+ BX"~ +6X Hitg3x
3 yacTb
0, x<-rx

10. UccnepoBatb Ha HENPEPLIBHOCTb M BbINONHUTb YEPTEXK: Y = sinx, —7<x<0.
7,x=>0

X3

X —4

11. MposecTn nonHoe nccnesosanme n noctpouts rpaduk T (X) =

Kpurtepum onenku:

- OLICHKA «3a4TE€HO0» BBICTABIIAETCS CTYJEHTY, €CIIM OH PETYJISIPHO B TEYEHHE CEMECTPA IIPEICTaBIII
peLIeHUs 3a/1a4, BBIIIOJIHUI ITOJIHOCTBIO BCE 3aaHMS U UX 3allUTUII, OTBETUB Ha BOIIPOCHI MIPENoaa-
BaTeIs;

- OLICHKA «HE 3a4TE€HO» BBICTABIICTCS CTYACHTY, €CIIM OH HEPETYJISIPHO B TEUEHUE CEMECTpa Ipes-
CTaBJISU1 PEUICHHUs 3a/1a4, BBIITOJHIII 3a/laHUs HE MOJHOCTBIO MJIM BOOOIE HE MPECTABIIST PaOOTHI
Ha IIPOBEPKY, JOIYCKAET CYLECTBEHHbIE HETOUHOCTU B OTBETAX HA BOIIPOCHI IIPENIOAABATEII.

Jlnist ipoBeieH!sI TEKYIIEro KOHTPOJISE 3HAHUH CTY/IEHTOB B JMCTAaHIIMOHHOM (opmare B pas-
paboTanHbIX Kadenpoit «MaTeMaTHKay OHJAMH-KypcaX UMEIOTCS MPOMEXYTOUHbIe (IpoOHBIE) Te-
CTBI.

3.2. IIpomeskyTOYHAS ATTECTALMSA

[TpomesxyTouHas arrectanus - (3K3aMeH) IPOBOAMUTCS O OUIeTaM B YCTHOM Gopme.
BpewMms 11 moAroToBKM OTBETAa HA BOMPOCH! HE Oosiee 45 MuH.

buier BKiIIOYaeT TEOPETUYECKUM BOIIPOC U 3aa4H.

KommuiekTsl 5K3aMeHaIMOHHBIX OUIIETOB XpaHATCS Ha Kadenpe «MaTteMaTHkay.
Tunosbie BapuaHThI OMJIECTOB NPHJIATAIOTCS.
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30.
31
32.

KommuiekT Bonpocos

0o JUCLUIUINHE «MaTeMaTHYecKHH aHAJIH3»

JAnddepennuanbuoe ucunciaenne GyHKIU OTHOH NMepeMeHHOM

[lonsiTHE IEpeMEHHOMN BEIMYUHBI U 00J1aCTU €€ U3MEHEHHS.

MOHATHE (PYHKIIMOHAIBHOM 3aBUCUMOCTH, Kilaccuukanus GyHKIUH.

Omnpenenenye u TUIBI YUCIOBOM MOCIEI0BATEIbHOCTH.

[Ipenen uncioBoii mocae10BaTeabHOCTH. ApupMETHYECKHE OTIepalliy Hal IOCIEe0BATEIbHO-
CTSIMHU.

VY c10BHs CYIECTBOBAHUS KOHEYHOT'O IIPe/ielia YUCIOBOH MoCe10BaTeabHOCTH (Teopembl Ko
u Beiiepmtpacca).

Bropoii 3aMeuaTenbHbli IPEet.

[Ipenen pyuxuuu. Onpenenenus. 'eomeTprudeckas HHTEPIIPETaLMs IOHATUS Ipeiena QYHKIUH.
CBolicTBa IIpeIENoB.

beckoneuHo Masnble, 06CKOHEUHO OObIINE PYHKIIUH.

IlepBblil 3aMe4daTenbHbIN IPEaEI.

beckoHeuHO Masble BeTMYMHBL. DKBUBAJICHTHbIE OECKOHEYHO MaJIble U UX UCIIOJIb30BAHUE MIPU
BBIUMCIIEHUH ITpeesioB. Tabauia SKBUBATIEHTHBIX O€CKOHEYHO MaJIbIX.

HenpepbiBHOCTD (DyHKIIMU B TOUKE U HA TpoMexyTke. OqHocTopoHHHE npeaensl. Knaccuguka-
LU TOYEK pa3pbiBa rpaduka.

CaoiicTBa ¢yHKIUI, HEMIPEPHIBHBIX Ha OTpe3ke (TeopeMsbl Beitepiirpacca, boasiano — Komm).
[IpousBonnas. ['eomerpuueckuii u puznyeckuii cMbica mpou3BoaHoN. KacarenbHas u HopMaib
K TUIOCKOM KPHUBOIA.

Tabnuia Npou3BOJHBIX OCHOBHBIX 2JIEMEHTAPHBIX (DYHKIHHA.

CBsi3p MEX]ly CYIIECTBOBaHHEM IPOU3BOAHON (DYHKIIUU B TOUKE M HETIPEPHIBHOCTHIO (PYHKIIMH
B TOH 7K€ TOYKE.

[IpousBoHast CyMMBbI, TpOU3BEACHHUS, YacTHOTO. [Ipon3BoaHast ciokHOM 1 00paTHON QyHKITUH.
[IpousBoiHas mapaMeTpUUYECKH 3a1laHHON (PYHKIIUH.

[IpousBoaHas GyHKIUH, 3a1aHHOM HESBHO.

JuddepeHurpoBanue cI0KHON MOKA3aTEIbHON (QYHKIIMH.

Huddepenunpyemocts. Juddepenuman. I'eomerpuueckuii cMpicn auddepennuana.
[IpousBonHbIe U U HepeHranbl BEICIINX MOPSIKOB.

OcHoBHbIe TeOpeMbl AU PepeHnaIbHoro ncurciaeHus (reopema @epma, reopema Poss, Teo-
pema Jlarpanxa, Teopema Komn).

[IpaBuno Jlonurans.

MmuorouneH Teiinopa u ero cBoiictBa. ®opmyia Teiinopa. Octarounsrit wieH hopmysl Teitmopa
B (hopme Jlarpamxka u [Teano.

AcumnrtoTsl rpaduka GyHKIHH.

OkcerpemyM. Heobxonumoe yciaoBue skcTpeMyma.

JlocTaTouHBIE YCIIOBUS IKCTPEMYyMa.

JloctarouHoe yciaoBue Bo3pacTaHus (yObIBaHUS) (QYHKITHH.

Haubonbiiee n HauMeHbllIee 3Ha4eHHsI (PYHKIIMU HA OTPE3KE.

BbrInmykiocTh, BOTHYTOCTb, TOUKA Neperuda. JlocraTouHoe ycioBrUe BOTHYTOCTH (BBITYKJIOCTH).
Heob6xomumoe ycnoBue Touku neperuoda. Jloctatounoe ycinoBue neperuoa.

OO0m1ast cxemMa NOCTPOEHHUS U UCCIIeOBaHuUs rpaduka GyHKIUU.

(I)yHK].[I/II/I HECKOJBbKHUX NEPEMEHHBIX

1. OnpeneneHre ¥ rTeOMETPUIECCKHNA CMBICH (DYHKIIMU ABYX EPEMEHHBIX.
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JIvauu ypoBHS QyHKIMU IBYX ITEPEMEHHBIX.

YacTHble MPOU3BOAHBIE (PYHKIIUH HECKOJIBKUX MEPEMEHHBIX, UX T€OMETPHUECKUI CMBICI
@OyHKIMN HECKOJIBKHX IEPEMEHHBIX, MOHATHE TOoJIHOTO nuddepennuana.
JuddepenurpoBanue cI0KHbIX QYHKINNA HECKOIBKUX MEPEMEHHBIX.

[Tpon3BoaHBIE BBICIINX MOPAIKOB (DYHKIIMH HECKOJIBKUX NepeMeHHbIX. CMeIaHHbIe TPOU3BO/I-
Hele. Teopema IlBapua.

[TpousBoxHas GpyHKIMN HECKOJIBKUX MIEPEMEHHBIX 110 HAIPABIICHHUIO.

[Ipou3BoiHas 1O HAMIPABICHHUIO U TPAJUEHT CKAJSIPHOTO TIOJI.

OKkcTpeMyM (pyHKIIMU HECKOJIBKHUX ITEPEMEHHBIX.

10. HeoO6xonumoe U TI0CTaTOYHOE YCIIOBUS dKCTpeMyMa (QyHKIIHH ABYX NEPEMEHHBIX.

oA wWN

© oo~

HNHTerpajbHoe ucYucjieHue

IlepBooOpa3Hasi, HeonpeAeaeHHbIH nHTerpai. Tadauia OCHOBHBIX HHTEIPAJIOB.

3aMeHa [IEpEMEHHON U NHTErPUPOBAHUE 110 YacTSIM B HEONPEAEIEHHOM UHTETpalle.

WHTerpupoBanue ¢ MOMOILBIO [OABEICHUS OJT 3HaK JuddepeHnmana.

WHuTerpupoBanue parvoHaIbHbIX JpoOei.

WHuTerpupoBanne 1o 4acTsM U 3aME€Ha IEPEMEHHOM B OIpe/IeJICHHOM UHTErpase.

WHTerpupoBanue TPUrOHOMETPUUYECKUX (DYHKIIMNA, OCHOBHBIE IPUEMBI.

NHuTerpupoBanne uppaoHaaIbHbIX QYHKIIHM.

YHuBepcainpHas TPUTOHOMETPUYECKAs MOJCTAHOBKA.

OnpenenenHblil uHTErpai u ero coiictea. @opmyina Hetorona — Jleitbuuua.

[Ipunoxenus onpenereHHOro HHTErpajia K pelICHUIO FeOMETPUIECKUX U (PU3NYECKUX 3aa4.

Boruncnenue miomazeil ¢ moMoubo ONnpeaeeHHOro HHTEerpaa.

Brruncnenue miomany 1 JJIMHBL KPUBOH, 3aJaHHOIN ypaBHEHUSIMH B TapaMeTpUIECcKoil popme.

Brruncnenue miomany KpUBOJIMHEHHOTO CEKTOPA B MOJISPHBIX KOOPAMHATAX.

Boruncnenue miomazeil B npsMOyrojbHbIX U MOJIIPHBIX KOOPAMHATAX C TOMOIUIbIO ONpeIeIIeH-

HOT'0O MHTErpasia.

15. BeluncnieHue AIuHbI JYTH C IOMOIIBIO ONPEEIIEHHOT0 HHTErpaia.

16. Beruucnenue JUIMHBI AyTH KPUBOH, 3alaHHON TapaMeTPHUUYECKH.

17. Beruucnenue oobema Tena BpaleHus ¢ IOMOLIbI0 ONPEeIEHHOTO HHTerpaa.

18. Beruuciienue miomna M MoBEpXHOCTH Tella BPAIICHUSI.

19. Heco6cTBeHHBIE HHTETpaJIbl IEPBOr0 M BTOPOTro TUMA. [IOHATHS CXOJUMOCTH U pacX0AUMOCTH
HECOOCTBEHHOTO MHTErpara.

20. HecoOcTBEHHbIE HHTETPAJIBI OT Pa3pBIBHBIX (PYHKIUI.

©oONOOA~WNE

EHREDS

Tunosbie BapuaHThI 0UIETOB
o pucuuminae «MaTeMaTHYeCKHH aHAJIu3)

MUHUCTEPCTBO OBPA3BOBAHUS U HAYKU POCCUICKON ®EJEPALINU
®EJIEPAJIBHOE TOCYJJAPCTBEHHOE ABTOHOMHOE OBPABOBATEJIBHOE
VYPEXJIEHWE BBICILIETO OBPABOBAHUS
«MOCKOBCKUM NOJUTEXHUYECKNN YHUBEPCUTET»
(MOCKOBCKHWM MOJHUTEX)

®dakyabTeT 0a30BBIX KOMITCTCHIIHH, Kadenpa «Marematukay
JucnurmmHa «MaTeMaTHIeCKUil aHaInu3y
Kypc 1, cemectp 2

3K3AMEHAIIMOHHBINA BUJIET

1. TlepBooOpa3Has, HeompeaeIeHHBIN HHTETpal. Tabnia OCHOBHBIX HHTEIPAJIOB.
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N d
2. BbIUHCINTD HEOTPEICICHHBII HHTETPa J X = :
46 —x +/5—x
3. Haiitu rpaguent pyukuun  Z=Y./Xy BTouke M (1,4).
4. VYxaxure, KaKoW M3 HECOOCTBECHHBIX HHTETPAIIOB SIBISICTCSI CXOISIIIAMCS

_[\/xdx, Ix‘sdx, J'\/x5 dx.
1 1 1
5. Haiiaute skcTpeMyMmbl U Touku neperuba Gynknuu Yy = (X — 1)e™ .

YTBepxkaeHo Ha 3acemannu kKadeapsl MareMaTuku « 03» 05 2023 r., mpotokoa Ne 10

N.o. 3aB. kadenpoii H.B. Bacuinepa / /

MMHUCTEPCTBO HAVKH U BBICIIIET'O OFPA30BAHMS POCCUMCKOU ®EJEPALINN
OEJIEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbBHOE
YUPEXIEHUE BBICHIEI'O ObPA3OBAHUA
«MOCKOBCKHUI NOJIMTEXHUYECKNI YHUBEPCUTET»
(MOCKOBCKWIA MIOJUTEX)
®dakyapTeT 0a30BBIX KOMIICTCHIIHH, kadenapa «MaremaTrka»

ObpazosarenbHas nporpamMma 09.03.03 «IIpuknannas uadopmaTukar»
Kypce 1, cemectp 2

DK3aMeHaAUMOHHBIN onter Ne 1

1. HecoOcTBeHHBIE HHTETPAIBI IEPBOTO U BTOPOTO TUMA. [[OHATUS CXOAMMOCTH U PACXOAUMOCTH
HECOOCTBEHHOTO MHTETpaJa.

2t2
2. Haiitu npon3BoHY0 QYHKINH, 33JaHHON TAPAMETPUIECKH X = e y= "
+t +1t

3. HccmenoBaTh Ha SKCTpeMyM QyHKIMIO Z =X — X + > + 2y,
7.6

4. BpHUCIUTH ONPEIEICHHbBIN HHTErpajl IBSin 2 x cos xdx.
0

5. Haiiti 00BeM Tena, moy4eHHOro BpameHneM BokpyT ocu OX ¢urypbl, orpaHH4eHHON THHH-
3
amu y=x", y=1 x=0.

YTBepkaeHo Ha 3aceqanuu kadeapel MaTemMaTHku «_03» 05 2023 r., mporokon Ne 10

HN.o. 3aB. kadenpoii H.B. Bacuinepa / /

Jj1 ipoBeieHus TPOMEXYTOUHOTO KOHTPOJIS 3HAHUM CTYICHTOB B JUCTAHIIMOHHOM (popmare
B pa3paboTaHHbIX Kadenpoil «MaTteMaTuka» OHJIalH-KypcaxX UMEIOTCS UTOTOBBIE TECTHI.
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