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1.  Heau, 3a7a4u ¥ IVIAHUPYeMble pPe3yJbTaThbl 00y4eHHs 10

JUCIHHUILTIHHE
K OCHOBHBIM LI€JISIM OCBOCHUSI JUCUUIUIUHBI «MaTeMaTHYeCKUi aHaIu3» CJIEAYET OTHE-
CTU:
- BOCTIUTaHHUE Y CTYJCHTOB OOIICH MaTeMaTHYECKOM KyJIbTYPHI,
- IpUOOpETEHUE CTYICHTAMU IIIUPOKOT0 Kpyra MaTeMaTHUECKUX 3HAHWM, YMEHUH 1 HaBbI-
KOB;

- pa3BUTHE CHOCOOHOCTH CTYJEHTOB K HMHIYKTHBHOMY M JEIyKTUBHOMY MBIIUICHUIO
Hapsay ¢ pa3BUTHEM MaTEMaTUYECKON MHTYUIIUH;

- YMEHHE CTYJCHTaMH Pa3BUBATh HABBIKM CAMOCTOSITEIBHOIO U3yUeHHs yUeOHOH U Hayd-
HOM JINTEpaTyphbl, COAEPIKAIEH MATEMATUYECKUE CBEACHUS U PE3YJIbTATHI;

- IOJATOTOBKY CTYJCHTOB K JESTEIbHOCTH B COOTBETCTBUH C KBANU(DUKALIMOHHON XapaKTe-
PUCTHKOI OakayiaBpa 1o HarpaBJICHUIO, B TOM YHciie (POPMUPOBAHNE YMEHUH UCTIONB30BaTh OCBO-
€HHbIE MaTeMaTUYECKHE METOBI B MPO(HECCHOHAIBHON AESITEIbHOCTH.

- MMOJITOTOBKY BBICOKOKBATM(UIIMPOBAHHBIX KaJIPOB, BOCTPEOOBAHHBIX B yCIOBHAX LHU-
POBOIl TypOYJIEHTHOCTH U BBICOKMX TE€XHOJOTHUYECKUX PUCKOB COBPEMEHHOM LU(POBON IKOHO-
MUKH.

K ocHOBHBIM 3aayamM OCBOCHMS JUCLMILIMHBI «MaTeMaTHuecKuil aHamu3» CIeayeT oT-
HECTH:

- OCBOCHHE CTYJIEHTAMU OCHOBHBIX MOHATHUI, METOI0B, (POPMHUPYIOIIUX OOIIYI0 MaTeMa-
TUYECKYIO MOATOTOBKY, HEOOXOIUMYIO /ISl YCIIEIIHOTO PEIIEHUS IPUKIIAIHbIX 3a/1a4;

- (hopMHUpOBaHKE y CTyJIeHTa TpeOyeMoro Habopa KOMIETEHIUHA, COOTBETCTBYIOIIUX €ro
HaIpPaBJIEHUIO OJIMOTOBKY U 00ECIIEUNBAOIINX €70 KOHKYPEHTOCIIOCOOHOCTh Ha PhIHKE TPYIa.

OO0yuenue no qucuuIuinHe «MareMaTHUYeCKU aHaIu3) HalpaBlieHO Ha (opMuUpoOBaHue y o0yda-
roumxes cnenyromux komnereHuuid B cooreTctBuu ¢ @I'OC 23.03.03 «Oxkcmutyatauus TpaHe-
HOPTHO-TEXHOJIOTHYECKUX MAIlUH M KOMIUIEKCOBY», YTBEPXAEHHBIM MpHKa3oM MHUHOOpHayKH
Poccum ot 07.08.2020 N 916:

Kon u HauMeHOBaHHE KOMIETEHIMii NHankaTopbl 10CTHXKEHUST KOMITe-
TeHIHH
OIIK-1. Cnocoben npumensaTts ectectBeHHO- | MOIIK-1.1
HayuHbIE U OOLICHHKEHEPHBIE 3HAHUS, Me- | MICIIONIb3yeT MeToibl MaTeMaTHYeCKOro aHa-
TOJBI MAaTEMaTUYECKOTO aHaJIM3a U MoAeIu- | JIM3a 1 MOJCIUPOBaHUA UL PCHICHUA IIPpU-
poBaHus B IPOPECCHOHANLHON feaTenpHo- | KJIAAHBIX 3a/1a4 B npogeccHoHaIbHOU chepe
CTH NOIIK-1.2

YMeeT HCIO0Ib30BaTh OCHOBHEIC 3aKOHBI €CTe-
CTBEHHOHAYYHBIX AMCIMIUIUH B Tpodeccuo-
HaJIbHOW AESATEIbHOCTH, IPUMEHSITHh METOMbI
MaTeMaTUYECKOr0 aHaIn3a U MOJEINPOBAHUS
TEOPETUYECKUX U IKCTIEPUMEHTAIIbHBIX HCCIIE-
OOBaHUN

2. MecTo IMCHUIUIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM POrpaMMbl



JlucumiuinHa OTHOCHTCS K 00s13aTeNlbHOM dacTu Oyoka b1: Moayns «MaTtemaTHueckue U ecTe-
CTBEHHO-HAy4YHbIE JUCIUIUIMHBDY.
Huctunnuna 6a3upyercs Ha cleayronieH, MpoiaeHHOW TUCIUILTAHE:
- TUHEeHas anredpa.
Jucuunnmna « MaTteMaTHdeCKuid aHaIu3» JIOTUYECKH CBSI3aHa C MOCIEAYOIUMH JACIUTUTMHAMH
- pusuka;
- TEOPETHUYECKAs] MEXAHUKA;
- BJIEKTPOTEXHUKA U AJIEKTPOHHUKA;
- COMPOTHUBJIEHUE MATEPHUAJIOB;
- 5KOHOMHMKA U YNIPABIICHUE NIPEANPUATHEM;
- TUJIPABJIMKA U THIPOITHEBMOIIPUBO/L;
- CTaHJIapTU3ALMS U METPOJIOTHUSL.

3. CTpyKTypa u cojepKaHue TUCHUIINHBI

OO61mas TpyJ0eMKOCTh AUCHHUIUINHBI COCTABISET 4 3a4eTHBIE eMHUIBI - 144 yaca.

3.1. Buabl yueOHO# padoThl U TPYA0EMKOCTh

. KoanuectBo
n/n Buna yueOHoii padoThI 4ACOB Cemectp 2
AyIUTOPHBbIE 3aHATHS 72 72
B ToM uucne:
Jlexuun 18 18
A
CemuHapcKue/MpakTHIECKUE 3aHATHS 54 54
2
JlaGoparopHbie 3aHATHS - -
3
CamocrosiTeibHas padoTa 72 72
IIpoMe:kyTOUHAs1 aTTECTALUSA
9K3aMEeH 6] 6]
Hroro 144 144
3.1.1. 3aounas popma 00y4eHuss
. KoiamnuectBo
n/n Bua yueOHoii padoThI 4ACOB Cemectp 2
AyIMTOPHBbIE 3aHATHS 20 20
B ToM yucne:
Jlexuun 8 8
1
CemuHapcKue/MpakTHIECKUE 3aHATHS 12 12
2




JlaGoparopHble 3aHATHS - -

CamocrosiTeibHas padoTa 124 124

HpOMe)KyTO‘lHaH aTTeCTalud

SK3aM€EH ) €]

HUroro 144 144

3.2. Temarn4yeckuil IUIaH N3yYeHUs JUCUMUILIMHBI

Pazmemnién B mpminoxenuu 1 k paboueil mporpamme.

3.3. Conepxkanue pa3aeoB THUCHUIINHbBI

BBenenue

[Ipenmer, 3a1aun u copepkaHue JUCUUIUIMHBL. OCHOBHBIE 3Talbl Pa3BUTHS JUCLUIUINHBL.
CrpykTypa Kypca, ero MecTo ¥ pojib B IOArOTOBKe OakanaBpa, CBA3b C IPYTMMHU AUCHUTLIHHAMU.

Pasznen 1. luddepenunanbHoe ucuuciaeHne GyHKIuil 0HOM mepeMeHHOI

Tema 1. Yucnosas nocnenoBaTenbHOCTh. [Ipenen uncinoBoil nocieqoBaTeaIbHOCTH U €r0
cBorictBa. dynknus. [Toctpoenne rpadukoB pynkiuii. [Ipenen pynknuu. OCHOBHBIE TEOPEMBI O
npeznenax Gyunkiun. [lepssiii u BTopoii 3ameuaTenbHble peaensl. CpaBHEHHE O0ECKOHEYHO MabIX
1 OECKOHEYHO OOJIBIINX BEJIUYMH. DKBUBAJICHTHbIE OECKOHEYHO MaJble BEJIUYUHBI.

Tema 2. HenpepsIBHOCT (DYHKIIMI B TOUKE U HAa IPOMEXYTKE, TOUKH pa3pbiBa (GyHKIINH,
uX Kiaccudukanus. ACUMITOTH rpaduka QyHKIINN, UX KIacCUPUKAIIHS.

Tema 3. IIpousBoanas pynkuun. I'eomerpuueckuit u GuU3NMIECKUt CMBICT TPOU3BOTHOM.
[TpaBuna nquddepenuupoBanus U GopMyIIbl BEIYUCICHHUS TPOU3BOAHBIX. TabnIia MpoON3BOIHBIX
OCHOBHBIX 3JIEMEHTApHBIX (pyHKIMI. Bbruncinenne npous3BOAHBIX (QYHKIMMA, 3aJaHHBIX Pa3JIny-
HBIM 00pa3oM.

Huddepenunan. [IpousBoansie U audQepeHrams BEICIIUX MOpaakoB. [IpubnmxenHsle
BBIYHCIICHHSI C TIOMOIIBIO U PepeHnnanos.

Tema 4. IIpaBuno Jlonuransa. ®opmyna Telinopa. PackpbiTe HeonpeneneHHOCTER pa3-
JUYHOTO TUTA. Pa3nokeHne OCHOBHBIX dIeMeHTapHBIX QyHKIUK 110 hopmyie Teinopa. [Ipubnu-
YKEHHBIE BBIUMCIICHHS ¢ TOMOIIbI0 hopMyibl Telinopa.

Tema 5. OcHoBHBIE TeopeMbl AU HEPEHIINATEHOTO UCYUCTCHUSI. MOHOTOHHOCTh (PYHK-
1M, dKcTpeMyMbl Heo0XoauMble U 1OCTaTOYHBIE YCIOBHUS MOHOTOHHOCTH, JIOKAIBHOTO 3KCTpe-
myma. MccnenoBanue Boimykiioctu rpaduka ¢pyaknun. Touku nepernda rpaduka GyHKIHH.

OOmras cxema uccienoBanus GyHKIMU U 1ocTpoeHus ee rpaduka. CBoiicTBa (yHKINH,
HENpephIBHBIX Ha oTpe3ke. Hanbombiee n HaMeHbllee 3HaueHHs PyHKIIUK Ha OTpE3Ke.

Pa3nea 2. IluddepenunanbHoe ncuuciaeHue GyHKIMi HeCKOJIbKUX NepeMeHHbIX

Tema 1. OyHKIIMN HECKOJIBKHUX NEPEMEHHBIX. JINHUM M MOBEPXHOCTH ypOBHA. HYacTHbIE
npousBoHbIe. [TomHblit quddepennman. [Ipon3BoaHbIe CIOKHONW (QYHKIIMH HECKOIBKUX TEpe-
MeHHbIX. YacTHbIe TPOU3BOIHBIE U JU(depeHIMabl BRICIINX nopsaakoB. Teopema IlIBapua.



Tema 2. [IpousBonHas no Hanpasienuto. I'paauent. KacarenbHas k kpuBoil. KacatenbHas
IUIOCKOCTh M HOpMalib K moBepxHocTH. Dopmyna Teitnopa. DkcTpeMyM (QyHKIMH HECKOIBKUX
nepeMeHHbIX. HeoOxoaumble 1 10CTaTOUHbIE YCIOBUS IKCTPEMYMaA.

Paznen 3. UnTerpajibHoe HCUMC/IEHHE

Tema 1. [lepBooOpa3znas. Teopema cymiecTBOBaHUS HEOIpe/elIeHHOro uHrerpana. He-
OTpe/ieNIeHHbI MHTErpall U ero cBoicTBa. Tabiuiia MHTErpajJoB OT OCHOBHBIX 3JIEMEHTapHBIX
¢yHkuuid. MeTo 1 HermocpeICTBEHHOTO UHTETPUPOBAHUS.

MeTopl MHTETPUPOBAHUSL C MOMOUIBIO 3aMEHBI IEPEMEHHOM, MOIBeIEHnEM Mo 3HaK Audde-
peHana. Metoa MHTErpUPOBAHUS 10 YACTSIM.

HuTerpupoBanue palnoHaIbHBIX ApoOel, HHTErpUPOBaHHE HEKOTOPBIX BUIOB HPPaLlMOHATIBHBIX
¥ TPUTOHOMETPHUYECKUX (YHKIIUH.

Tema 2. 3agaun, NpUBOASIIME K MOHATHUIO OMPEACICHHOTO MHTErpana. OnpeneneHHbIl
MHTETpaJl, €r0 CBOMCTBA. Y CJIOBUS MHTEIpUPYEMOCTH. VIHTErpas ¢ mepeMeHHbIM IIPEIeIOM UHTE-
rpupoBanus. @opmyina HeroTona — JleiiOHuia. 3aMeHa mepeMeHHOH B ONPEACIICHHOM HHTETpaJe.

[IpuiosxeHns onpeaesIeHHOro UHTErpajja B TEOMETPUN U MEXAHUKE (BBIUMCIIEHHE IIIOLIa-
Jiel TUIOCKUX (puryp, ITMHBI KPUBOM, 00HEMOB.

Tema 3. HecoGcTBeHHBIE HHTETPAIBI IEPBOTO M BTOPOTO po/a (110 OECKOHEYHOMY IpOMe-
KYTKY, OT HEOTPaHUYEHHBIX (PYHKIIMI Ha KOHEUHOM MPOMEKYTKE), UX CBOWCTBA.

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

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

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

Yucnosast mocneaoBaTenbHOCTh. 1Ipeaen 4ucinoBoil mOCHEA0BATENIbHOCTH U €r0
cBoiictBa. [IpaBmia mpenenpHOro mepexona. dynkmus. [Ipenen ¢ynknuu. Teo-
pemsl o nipeaenax ¢yHkuuu. [lepBblil 1 BTOpoii 3aMedaTesIbHbIC IPEeIbL.

2 CpaBHeHHE OECKOHEUHO MaJIbIX U OECKOHEUHO OOJIBIINX BETNYNH. DKBUBAJICHTHBIC
0ECKOHEUHO MaJIble BEJTMYUHBI.

PackpbiTre HeonpeneaeHHOCTEN pa3IMYHOIO TUIIA

4 HenpepbsBHOCTh (DyHKINI B TOUKE W HA TPOMEXYTKe. OTHOCTOPOHHHUE TPEIEIIBL.
Touku paspeiBa dyskiun. [Ipumepsl perienus 3aa4y

5 [MpousBonnas ¢pynkun. [Ipasuna quddeperunpoBanust U GOpMyITbl BHIYUCICHUS
npou3BoaHBIX. Texuuka auddepeHunpoBanus

6 HuddepennmupoBanue oOpaTHBIX PYHKINN, PYHKITUH, 3aJaHHBIX HESIBHO, TTapaMeT-
puueckd, Jorapudmuueckoe nuddepeHmpoBanue

7 Huddepennman. ['eomerpudeckuii cmbica quddepennnana. [Ipoussogasie u aud-
¢depeHanbl BHICIINX NOPAKOB. [IpubnmkeHHbIe BRIYUCICHUS C TOMOIIBIO TU(-
(dhepeHIumanos.

8 IIpaBuio Jlonuransa. @opmyna Teinopa. PackpsiTue HEONIPEACICHHOCTEN pa3iiny-
HOTO TUTA. Pa3noskeHusi OCHOBHBIX 3JIEMEHTApPHBIX (QYyHKIHH 1o hopmyiie Makiio-
peHa.

9 [TpubmmxeHHbBIE BEIYUCIICHUS ¢ TOMOIIBIO hopmyaibl Teitmopa.

10 | TTonHoe nccnenoBanue GyHKIMHA U HocTpoeHue rpadukos. [lpumepsr

11 | [Tomuoe uccienoBanue QPyHKIMHI U moctpoeHue rpadukos. [Ipumeps! (mpogomke-

HUE)

(98]




CamocrosTenbHast pabora Nel Ha ceMuHape 1o QyHKIMSIM OJHON NEPEMEHHOM

12 | Pazgea 2. MyHKIMH HECKOJIbKHUX NepeMeHHbIX. JINHUU 1 MOBEPXHOCTU YPOBHSI.
YacTHble Mpon3BoIHBIC U TUdEepeHIIAN TEPBOTO MOPsJIKa.

13 | Ionnsnii quddepennuan. IpousBogusie cnoxHol ¢pynkuuu. [IpousBognas GpyHk-
LIUH, 3aJJaHHON HesiBHO. YacTHbIe NMPOU3BOAHBIE U JU(QepeHIHanbl BEICIINX M0-
psakoB. Teopema IlIBapua.

14 | IlpousBoaHas 1o HanpaBjeHUI0. ['paueHT.

15 | OkcTpemyM (GYHKIHMM HECKOJBKHX NEepeMeHHBIX. HeoOXxommmble U JOCTaTOYHBIC
YCIIOBUS DKCTPEMYyMa.

16 | CamocrosiTesqibHast padoTa Ne 2 Ha ceMUHape M0 PYHKIHMAM HECKOJIbKHX Mepe-
MEHHBIX

17 | Pa3zgen 3. UHTerpajibHOe HCYHUCICHHE
[TepBooOpasnas. HeonpeneneHHblii uHTErpall U ero cBoiicTBa. Merona Hemocpen-
CTBEHHOT'O HHTEIPUPOBAHUSI.

18 | MHTerpupoBaHue ¢ MOMOILBIO 3aMEHbI IEPEMEHHOMN, MOJIBEICHUEM TI0J] 3HaK JUd-
depennmana. MeToa HHTETPUPOBAHUS 110 YACTSIM

19 | MHTerprpoBaHre palMoOHaIbHBIX JpOo0Oei, HHTErpUPOBAHUE HEKOTOPBIX BUIOB Hp-
paLMOHAIBHBIX (DYHKIHMIHA

20 | MHTerpupoBaHue TPUTOHOMETPUUECKUX (PYHKIIHIA.

21 | Beiuncnenue ompeneneHHbIX WHTErpanoB mo ¢gopmyne HproroHa-JlerOnuna. 3a-
MEHa IEPEMEHHON U UHTETPUPOBAHUE 110 YACTSAM B ONPEJECICHHOM MHTErpase.

22 | IlpuyioskeHusl ONpEeeIEHHOI0 MHTErpaja B TeOMETPUM U MEXaHHMKe (BBIYUCIICHHE
ionaied IIOCKUX GUryp, AJIMHBI KPUBOK).

23 | IlpuiioskeHus! ONpeeIEeHHOI0 MHTErpaja B TeOMETPUM U MEXaHHMKe (BBIYUCIICHHE
00BEMOB, TUIOIIAJICH MOBEPXHOCTH).

24 | HecoOcTBEHHbIE HHTETPAJIb IEPBOTO U BTOPOTO POJid, UX BHIYHUCIICHHUE.

25 | 3amaum, NpUBOJAIIME K KPAaTHBIM MHTETpasiaM. BeruncieHue 1BOMHBIX MHTETPAJIOB
CBEJICHMEM K IIOBTOPHBIM. 3aJa4ul HA U3MEHEHUE NOPsIIKa MHTETPUPOBAHMSI B IBOM-
HOM HHTErpaie

26 | 'eomeTrpuueckue U pU3NUECKUE MPUIIOKEHUS KPATHBIX HHTETPAJIOB, IPUMEPHI BbI-
YHCJICHUS.

27 | KOHTpOJBHOE TECTUPOBAHUE 110 KYPCY

4. Y4eOHO-MeTOAMYECKOE M MH(POPMALIMOHHOE O0ecevYeHue

4.1. HopmartuBHbie 10KyMeHTbI 1 'OCThbI

OI'OC 23.03.03. DkemnyaTalys TPAaHCTIOPTHO-TEXHOJIOTMYECKUX MAIIIMH U KOMILIEKCOB.
2020.

OIl «Hanpasnenue noarorosku 23.03.03. «Okcrryaranuss TpaHCIIOPTHO-TEXHOJIOTHYECKUX
MAaIIMH U KOMIUIeKcoB». HanpaBieHHOCTh (poduiib) « MHKUHUPUHT U HKCIUTyaTaIUs TPAHC-
HNOPTHBIX cuctem». 2024 r.

AkaneMu4eckuil yueOHbIH miaH no HanpasieHuto noarotoBku: 23.03.03. «DkcmnyaTanus
TPAHCIIOPTHO-TEXHOJOTHICCKUX MAIIMH U KOMIUIEKCOBY. [Ipodwminb « MHXHHUPUHT U IKC-
TUTyaTalus TpaHCHOPTHBIX cucteM». ['ox Habopa 2024-2025. 2024 r.

Vka3 [Ipesunenta Poccuiickoit @enepanun ot 01.12.2016 Ne 642 «Crparerun Hay4HO-TEX-
HOJIOTHYECKOTO pa3Butus Poccuiickon Penepaunny».



[Ipuka3 MunucrepctBa o0pa3oBanus u Hayku Poccuiickoit @enepanyu ot 23.08.2017 Ne 816
«O6 ytBepxxaeHun Ilopsika NpuUMEHEHHUs] OpraHU3alUsIMM, OCYLIECTBISIOIIUMU 00pa3oBa-
TCJIBHYIO ACATCIIbHOCTD, SJICKTPOHHOI'O 06quHI/I9[, JUCTAaHIIMOHHBIX O6pa3OBaT€J'II)HI)IX TEXHO-
JIOTUH MPH pean3aiiy 00pa30BaTEIbHBIX IPOrPaAMM)».

4.2. oCHOBHasl JUTepaTypa:

®uxteHronsi] .M. OcHOBBI MAaTEMaTHYECKOTO aHAIN3a: YYCOHHK JJI BY30B, 15-¢ u3s.,
ctep. CII6, Jlans. 2023. Yacts 1. 444 c.

@uxrtenronsil [.M. OCHOBBI MATEMATHUECKOTO aHANIN3a: YICOHUK IS BY30B, 14-¢ U3,
ctep. CII6, Jlanb. 2023. Yacts 2. 464 c.

Kynpssues JI.JI. Kpatkuii kypc marematuueckoro ananusa. T.1. uddepenuuansnoe u uH-
TEerpaJIbHOE UCUYHUCIICHHsI (PYHKITUN OJTHON MepeMeHHOU. Psanbl: YueOHuK [DneKTpOHHBIN pe-
cypc]: yueb. - DnextpoH. naH. - Mocksa: ®usmarnut, 2015. - 444 c. [Pexxum noctyma: URL:
https://e.lanbook.com/book/71994 - 3ari. ¢ skpana. |

4.3. JlomoJiHUTe/JIbLHASI JIUTEepaTypa:

[Muckynor H. C. IuddepennmansHoe n MHTETpATbHOE UCYUCICHHUS IS BTYy30B. B 2-X To-
Max. M.: Unrerpan - IIpecc, 2009 — 416, 544 c. 180 sk3.
3y6koB B.I'., JIsxoBckuii B.A., Mapteinenko A.W., Munocnes B.b., [lymkaps E.A. Kypc ma-
TEMATHUKH JJIs1 TEXHUYECKUX BBICIINX y4eOHbIX 3aBeneHuil. Yactu 1-4. M.: MTTI1Y, 2012. 400
IK3.
Kpatkuii kypc BbICIIEH MaTeMaTUKH [DIeKTpoHHBIH pecypc]: yueb. - DIeKTpOH. AaH. -
MocksBa:  Hamkos u K, 2017. - 510 c. [Pexum  pmoctyma: URL:
https://e.lanbook.com/book/93522. - 3ari. ¢ skpaHa. ]
byrpos f1.C., Hukonbckuii C.M. Briciias matemaruka: yueOHMK A7 By30B B 3-X ToMax. M.:
Hpoda, 2009.
WuTerpansHoe ncuncinenne QyHKIUNA OJHOW M HECKOIBKHUX MEPEMEHHBIX. TeopHst oS Me-
TOIUYECKHE yKa3aHUs M BapUaHThl pacuyeTHo-rpaduueckux padot // bonxynoB M.A., bopo-
nuna C.U., [Tokazee B.B., Teym b.JI., Tkauenko O.1.. M.: MI'TY «MAMMN», 2009.
Marematnueckuit aHanus. Teopus nmpenenoB u qudepeHaabHoe HCUUCISHNEe: OCHOBHBIE
TIOJIO’KEHHUSI TEOPUH, METOJIMUECKHAC YKA3aHUS U BAPHAHTHI pacYeTHO-rpaduIeckux pador //
bonynos M.A., bopoguna C.U., KoporkoBa H.H., Tkauenko O.1. M.: MI'TY «MAMW»,
2009.

4.4. DJjexTpoHHbIE 00pa3oBaTebHbIE pecypchl

[IpoBeneHune 3aHATHIA U aTTeCTAlN BO3MOXHO B AMCTAHIIMOHHOM (hopmarte ¢ MpUMEHEHHEM CH-
CTEeMbl IUCTaHLMOHHOro o0ydeHus yHusepcurera (CJO-LMS) Ha ocHOBe pa3pabOoTaHHBIX Ka-
denpoit «MaTtemaTnka» 3IEKTPOHHBIX 00pa3oBarenbHBIX pecypcoB (DOP) mo BceM pazgenam

IIPOrPaMMBlI:.

OeMeHTHl MaTeMaTHYECKOTO
aHaJInu3a

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

HHTerpanbHOE NCUUCTICHNE
GyHKIMNA 0JTHOW IEpEMEHHOM

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

HuddepennnanbHoe UCUHUCTE-
HUe (QyHKIUI HECKOJIBKUX I1e-
PEMEHHBIX

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

Pa3pabotannbsie DOP BKII04aIOT TPEHHUPOBOYHBIE U UTOTOBBIE TECTHI.



[opsiox mpoBeneHust pabOT B JUCTAHLIMOHHOM (pOopMaTe yCTaHABIMBAETCS OTAEJIbHBIMH PacIio-
PSDKEHUSIMH [TPOPEKTOpa MO yueOHOM paboTe 1/UiIu HEHTPOM yueOHO-METOIUUECKOM padoThI.

Kaxxapiii cTyneHT obOecriedeH MHAMBHIYaTbHBIM HEOTPAHUYEHHBIM JTOCTYIIOM K AJIEKTPOHHOU

OMOJIMOTEKE MOCKOBCKOI'O IIOJIUTEXA

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

NHTepHeT-pecypchl BKITIOYAIOT YU4eOHO-METOINUECKHE MaTEepPHUalbl B AJIEKTPOHHOM BHUJE, MPE-

CTaBJIEHHBIE Ha caiite mospolytech.ru B paznene: «llenTp MaTremaTH4ecKoro 0oOpa3oBaHUs

(http://mospolytech.ru/index.php?1d=4486,

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

[Tone3nple yueOHO-METOAMYECKHE U MHPOPMAITMOHHBIE MaTePHAIIBI PEACTABIICHBl HA CaTax:
http://exponenta.ru, http.//eqworld.ipmnet.ru/ru/info/mathwebs.htm.

[Tepeuens pecypcoB HHDOPMATMOHHO-TEIEKOMMYHUKAIIMOHHOHN ceTh « THTEpHET» ISl OCBOCHUS

TUCIUIITMHB: www.matematikalegko.ru>studentu, www.i-exam.ru.

4.5. J/InnieH3UOHHOE U CBOOOHO PACIIPOCTPAHAEMOE IPOrPaAMMHOE
o0ecrneueHue

Ne| HammenoBanue | Paspabotuuk I1O | Jdoctynmuocts (u- [ Ccbuika Ha Equnslii peectp
(mpaBoobiana- [IEH3UOHHOE, CBO- | POCCHUUCKHUX MPOTpamMM Jist
TEJNb) 060HO pacnpo- OBM u B]] (npu Hanyumm)
CTpaHsIeMOe)
1 |Astra Linux | OOO JIunieH3noHHoe https://reestr.digital.gov.ru/ree
Common Edition | "PYCBUTEX- str/305783/?sphrase 1d=9540
ACTPA" 36
2 [MoitOduc OOO "HOBBLIE JInneHn3nonnoe https://reestr.digital.eov.ru/ree
OBJIAYHBIE str/301558/?sphrase_1d=9433
TEXHOJIOI'M" 75

4.6. CopemenHbIe MpodeccnoHaNbHbIE 0a3bl JAHHBIX 1 HH(POPMAIMOHHBIE CIIpPa-
BOYHbBIE CHCTEMBI

Ilepeuens pecypcoB cetn UHTepHeET, JOCTYNHBIX 1JIs1 OCBOCHHUS IMCHMIIJIMHbI:

HaumeHoBaHue Cchli1ka Ha pecypc JIOCTYIHOCTD

HNupopMmaniuoHHO-CIIPABOYHBIE CHCTEMbI

HoctynHa B cetn UH-
TepHET 0e3 orpaHuye-
HUH

https://stackoverflow.co

Stack Overflow o/
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WNudopmannonnsie pecypesl Cetu
Koncynsrantl Itroc

http:// www.consultant.ru | loctynHo

[Topran ®enepanbHbIX rocyaap-
CTBEHHBIX 00pa3oBaTelIbHBIX cTaH- | http://www.fgosvo.ru. HoctymnHo
JTapPTOB BBICIIIETO 00pa30BaHUS

JIeKTPOHHO-0UOJINOTEYHbIEe CHCTEMBbI

Jlann https://e.lanbook.com/ HocrtynHa B cetn Un-
TepHET 0e3 orpaHuye-

HUI
IPR Books https://www.iprbookshop | loctynna B cetu Un-
ru/ TepHET O6€3 orpaHuye-

HUH

IIpodeccuonanbHbie 6a3b1 JAHHBIX

ba3a naHHBIX HaAy4YHOU AJIEKTPOH- http://www.elibrary.ru JocTymHo
HOM OuOsIMoTEeKH
(eLIBRARY.RU)
Web of Science Core Collection — | http://webofscience.com | locTynHo

MoJIUTeMaTHIecKas peepaTuBHO-
oubnuorpaduyeckas u
HayKoMeTpudeckas (OubimomMmeTpu-
geckas) 0a3a JaHHBIX

5. MaTepuajbHO-TeXHUYECKOe o0ecnevyeHne 1 CIUTITHHbI

MarepunanpHO — TeXHHYECKask 0a3a yHUBEpCHTETa 00eCTIeYnBaeT MPOBEICHUE BCEX BHIOB
3aHATHUH, IPElyCMOTPEHHBIX YU€OHBIM IJIAHOM, U COOTBETCTBYET JCHCTBYIOIIMM CAHUTAPHBIM U
IPOTUBOIIOXKAPHBIM MIPABIJIAM U HOPMaM.

Kadenpa «MaTtemarukay He pacronaraeT COOCTBEHHBIM ayIUTOPHBIM (POHIOM M UCTIOIb-
3yeT ydeOHbIe ayIMTOpHUH U3 001IeTo (hOHa YHUBEPCUTETA.

[Tpu Heo6X0AUMOCTH /TS TPOBECHHUS UHTEPAKTUBHBIX MMPAKTHYECKUX 3aHATHH UCTIOIb3Y-
I0TCSI KOMITBIOTEPHBIE KJIACChl YHHBEPCUTETA.

6. MeToanueckue peKoOMeH AU

6.1. MerToauveckne peKOMEHIALMH JJISl IPenoiaBaTest
10 OpPraHu3anum o0y4eHus

[Ipexne Bcero, cneayer o0paTUTh BHUMAaHUE CTYACHTOB Ha TO, YTO MPAKTHUECKU BECh U3Y-
YaeMbIil UMU MaTepuaj He TpeOyeT Kakoh-I00 crienuaabHOM (JIOTTOJTHUTEIBHON) TOATOTOBKU H
BITIOJIHE MOXET 6I>ITB YCICIIHO U3YUCH, CCJIN CTYACHTBI 6y,Z[YT noceuiaTbe 3aHATUA, CBOCBPECMCHHO
BBITIOJIHATH JTOMAIIHUAE 3aJIaHMsI U TOJIb30BAThCs (MIPH HEOOXOIUMOCTH) CHUCTEMOM IUIaHOBBIX
KOHCYJIbTallu! B TEYEHUE KaXA0ro ceMecTpa. Bollenmue B Kypc MaTaHaIM3a pas3aeiibl ABJISIOTCS
KJIACCHYECKHMHU, B TO )K€ BPEMS OHU ITPAKTHYECKN OPUCHTUPOBAHBI, TAK KaK IMEIOT ITUPOKOE pac-
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IPOCTPAaHEHUE JJIs PEIICHUs] Pa3HOro poja 3a/1ad BHYTPU CaMOM MAaTeMaTHUKU U MPUKIAIHBIX 3a-
Jad. MIX ocBOEHHE NMOMOKET CTyAEHTaM JIOTUYECKH BEPHO, apryMEHTHPOBAHO M SICHO CTPOUTH
YCTHYIO ¥ IACbMEHHYIO PEUb, YCICITHO MPUMEHATh HAKOIUICHHBIE 3HAHHS B TPO(eCCHOHANBHOM
JESATEIBHOCTH.

HeobOxonumo ¢ camoro Havasia 3aHSATHI PEKOMEHJ0BAaTh CTYJ€HTaM OCHOBHYIO U JIOIOJI-
HUTEIIBHYIO JIUTEPATYpPy, a B KOHIE CEMECTPA 1aTh CIIMCOK BOIIPOCOB JIJIs TIOATOTOBKH K 9K3aMEHY.

Ha mepBoM 3aHSATHH 1O JUCHUIUIMHE CIIEyeT 0053aTeIbHO MPOUH(POPMHUPOBATH CTYACH-
TOB 0 BHJIE M (hopMax TEKYyILIeH U MPOMEKYyTOYHOH aTTecTaluil o TUCIUIUIMHE, CPOKAX UX MPO-
BEJICHUSI, YCIIOBUSAX JIOIyCKa K MPOMEKYTOYHON aTTECTALUU, IPUMEHAEMBIX BUIAX IPOMEXKY-
TOYHOT'O KOHTPOJIS.

W3noxxeHne TeopeTHUecKoro Marepuana JOHKHO CONPOBOXKAATHCS WIUTFOCTPATUBHBIMU
IpUMepaMu, TIIATEILHO OTOOPAaHHBIMU MpenojaBaTeiaeM TaK, YTOObl TEXHUYECKHUE TPYAHOCTH U
BBIKJIQ/IKM IIPU PELIEHUH 33Jaud HE OTBJIEKAIM OT IJIABHOI'O: OCMBICICHUSI WJIEU U CYTH IIpUMeE-
HseMbIX MeTon0B. CienyeT Bceraa yKa3plBaTb IPUMEPBI TPAKTUYECKOIO IIPUMEHEHUSI pacCMOT-
PEHHBIX Ha 3aHIATUIX YpaBHEHUHN U GpopMyII.

[IpakTHyeckue 3aHATHS JOJKHBI ObITh OPraHU30BaHbI MIPENOIaBaTeNIeM TaKUM 00pa3oM,
YTOOBI OCTAaBaJIOCh BPEMsI Ha MEPHUOJNIECKOE BHITIOJIHEHUE CTYyIEHTAMH HEOOJBIIOW CaMOCTOS-
TEJIbHOW pabOThI B ay TUTOPUH JJIS IPOBEPKU YCBOCHUS M3JI0)KEHHOTO MaTepHara.

[IpenonaBaTens, BeAyIHA MPAKTHUECKUE 3aHATHS, JOJDKEH COTJIACOBHIBATh yU4eOHO-TEMa-
TUYECKUH TJIaH 3aHATUH C JIEKTOPOM, UCIIOJIb30BATh €IUHYIO CUCTEMY 0003HAUYEHUI.

[IperonaBaTemnio cieayeT TOOMBATHCS CUCTEMAaTHYECKOW HENPEPHIBHOW PaOOTHI CTY/ICH-
TOB B TEUCHHE CEMECTPa, HEOOXOMMO BBISBIISATH CUIIBHBIX CTY/I€HTOB U IPUBJIEKATh MX K HAYYHOU
paboTe, K y4acTHIO B pa3HOTO poja OJIMMIIHAJaX U KOHKypCax.

CTyzneHT HOKEH OLyIaTh 3aMHTEPECOBAHHOCTD MPENOJABATENsl B JOCTUKECHUM KOHEY-
HOTO pe3yJibTaTa: B NMPUOOPETEHHH OOYYaOIMMUCS MPOYHBIX 3HAHUM, YMEHHM W BiaJeHUs
HaKOIJICHHOM nH(popManueit 1i1s pereHus 3a/1a4 B IpopecCUOHATBHOMN 1A TeNbHOCTH.

6.1.1. O6pa3oBarejibHbIE TEXHOJIOTHHI

[IpoBeneHue 3aHATHIA U aTTECTAIIMK BO3MOXKHO B JIUCTAHIIMOHHOM (opmaTte ¢ MpuMeHe-
HHEM CHCTEMbI TUCTaHIMOHHOTO o0yueHus yHuBepcuteta (CJO-LMS) Ha ocHOBe pa3paboTaH-
HBIX Kadeapoi «MaremaTrkay dIeKTPOHHBIX 00pa3oBaTeabHbIX pecypcoB (DOP) mo Bcem pazje-
Jam nporpammsl (cMm. 1. 4.4).

[Mopsimok npoBeneHus paboT B AUCTAHIIMOHHOM (hopMaTe YCTaHABIMBACTCS OTIEIbHBIMA
pacmnopsHKeHUSAMHU MTPOPEKTOpa Mo y4eOHOH padoTe W/ HEHTPOM y4eOHO-METOIUYECKOi pa-
OOTEHI.

6.2. MeToauyeckue yKazaHus AJ151 00y4arOUIUXCH 110 OCBOCHHIO

AUCHHUIIIMHBI

Paznen 1: nudpdepenunanbHoe ucuncienne GyHKuui 0JHON NepeMeHHOM

[Tpu u3ydyennun quddepeHraIb-HOro ucuncieHus GyHKIHUM 0AHOM nepeMeHHo oOpaTuTe
BHUMAaHUE Ha MOHATHE Ipenena PyHKINY B TOUYKE U METObI €ro Beluucienus. [lpenen — ogHo u3
OCHOBHBIX MOHATHHA MaTeMaTHyeckoro aHanusa. Ilpu BbluMciaeHHH mpenesnoB (QyHKIMM HAJO,

0 o
IpEkKe BCEro, BBIICHUTH XapaKTep HEONPENeNeHHOCTH | —, — (-0, 00 — oo, 1 |. UTOOBI

b

0 oo
OBJIaJZIETh TEXHUKOM pelIeHus 3aa4 Ha BBIYKMCIICHHE TPEIEIOB, HAl0 3HATh JBA 3aMeYaTeIbHBIX
npeena, TabIuIly SKBUBAJIEHTHBIX 0ECKOHEYHO MaJIbIX, IIPaBUiIO JIOMUTANsS, pa3IMIHbIE TIPHEMBI
PaCKpPLITUS HEONPEAEIEHHOCTEN B 3aBUCUMOCTH OT BUIa (QYHKIMU M PELIMTH JOCTATOYHO GOJIb-
I10€ KOJIMYECTBO 3a/1a4.
IIpy M3ydYeHUHW TeM, MOCBAMIEHHBIX MPOU3BOAHON W muddepeHnnany (QyHKIHU, HAI0
OCMBICITUTh UX T€OMETPHYECKHHN CMBICII, IOHUMATh pa3indue Mex1y HuMu (auddepeniman - 31o
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TJIaBHAs JTMHEHHAs 9acTh MpupameHus GyHkimn). TBepao 3HaTh (Kak Tabiauiy yMHOKEHuUs) Gop-
MyJibl i depeHInpoBaHsl OCHOBHBIX JIEMEHTApHBIX (QYHKIMHA U npaBuia 1uddepeHupoBa-
HUS (BCE, KOHEYHO, HO OCOOCHHO TpaBHiI0 qU((HEepSHIIMPOBAHUS CIIOKHON (PYHKIIHH).

OOpaTuTe BHUMaHKE TaKXke Ha 0co0eHHOCTH auddepeHnupoBanus GpyHKIU, 3a1aHHBIX
B HESIBHOHM (popMe, TTapaMeTPHUECKH, Ha TIPUEM JIoTapupMIIecKoro qudQepeHIInpoBaHusl.

Crenyer 4eTKo 3HaTh U YMETh IPUMEHATh aJlTOPUTM HCCIeI0BaHUs GYHKIMN U TOCTpOe-
HUS TpaUKOB: OTPEIeTICHNE TOUEK pa3phiBa (M UX KiIaccu(UKAIUIO), aCHMITTOT rpaduka (BepTH-
KaJbHOH, HAKJIOHHOU, TOPU30HTAJIBHOI ), HEOOXOIMMBIE U 10CTaTOYHBIE YCIOBUS MOHOTOHHOCTH
(GYHKINH, CYyIIECTBOBAHUS JIOKABHOTO KCTPEMyMa, MMPOMEKYTKOB BBIITYKJIOCTH U BOTHYTOCTH
GYHKIIUY ¥ TOYEK meperuoa.

Pa3nea 2: nuddepenunanbHoe ucyucjaeHne PyHKIMIA HECKOJIbKHX NepeMeHHbIX

[Tpu n3yueHnn JaHHOTO pasjenia 00paTUTEe BHUMAaHUE HA TO, YTO (DYHKIIHMS ABYX EpEMEH-
HBIX UMEET HAITISAAHBIA TEOMETPUYECKUN CMBICIT — 3TO [IOBEPXHOCTH B TPEXMEPHOM IIPOCTPAHCTBE
Hamo ocMBICTUTB MOHATHS YaCTHBIX MPOU3BOAHBIX M TIOJTHOTO TU(depeHIraia 1 0COOeH-
HOCTb UX BBIUMCIIEHUS, OBJIAJI€Th TEXHUKON BBIYUCIEHHS MPOU3BOIAHBIX OT CIOXKHOW (DYyHKIIMU

HECKOJIBKHX MepeMeHHbIX. ClieyeT 00paTuTh BHUMaHKE Ha TO, YTO s QYHKIHH Z = Z(X, y)
9%z 0 2z
Ox0y  0yox

CMeIlIaHHbIC YaCTHBIE IPOU3BOIHBIE BTOPOT'O MOPSIKA PaBHBI M1y COOOI: (Teo-

pema IlIBapua), To ecTh NOPAAOK JUPPEepEeHIIMPOBAHUS HE UMEET 3HAYCHUS.

Jnist yHKIMU HECKOJIBKHUX MTEPEMEHHBIX CKOPOCTh H3MEHEHUS (PYHKIUHU B IPOU3BOJIEHOM
HalpaBJIEHUU XapaKTepU3yeTCsl IPOU3BOIHON 110 HANpPaBICHUIO, @ HAMOOJIbINAs CKOPOCTh U3Me-
HeHHs (YHKIMH OyJeT B HAIPaBJICHUHN BEKTOPA TPaIUEHTA.

Craenyer oOpaTuTh B 3TOH TeMe BHUMaHUE Ha HEOOXOJIUMOE U JJOCTATOYHOE YCJIOBUS CY-
IIECTBOBAHUS YKCTpEMyMa (PYHKIIMH HECKOJIBKHUX ITEPEMEHHBIX.

Pa3znen 3: uHTEerpajibHOE HCHHUCIEHHE

B uHTerpanbHOM HMCYHMCIIEHUHU peliaeTcs 3ajada, oOpaTHOM TOM, KOTopas paccMaTpHBa-
nach B nudepeHaibHOM HCYUCTICHUHN: HE00X0IMMO HATH 1715 JaHHOU (PYHKIIMH f (x) TaKyIo

(byHKIHMIO, TPOU3BOAHAS OT KOTOpPOH ObliIa OBl paBHa 3a7aHHON. IHTEerpupoBanue GyHKIUN — 10-
CTaTOYHO CJIOKHBIN pa3/iel MaTeMaTUKH, OBJIa/IeTh KOTOPHIM MOYKHO TOJIBKO, €CJTH CTYZEHT «BO3b-
MET» I0CTaTOYHO OOJIBIIOE KOJTUYECTBO HHTETPAIOB PA3HOTO TUIIA.

Hazno TBepao 3HaTh TaOnMIly HHTETPATIOB OT OCHOBHBIX AJIEMEHTapHBIX (YHKI[HI, OCHOB-
HbIE METO/Ibl HHTEIPUPOBaHMS (3aMEHA IEPEMEHHOM, MOJIBEJICHUE 101 3HAK U depeHIraa, NH-
TErpupOBaHUE 110 YACTSM, PUEMBI BBIYUCIICHUSI MHTETPajOB OT palMOHaIbHBIX APOOEH, OT pas-
HOT'O THIIa TPUTOHOMETPUUYECKUX (PYHKIIUIN).

Hano ocMbICaNTh €IMHCTBO MOAX0Aa K TOCTPOEHUIO ONPEIEICHHBIX, KPaTHBIX, KPUBOJIH-
HEMHBIX, TOBEPXHOCTHBIX MHTETPAJIOB — MOCTPOCHHE HEKOTOPO MHTErpaibHOW CyMMBI H TIpe-
JIETIbHBIN MEPEeXO/.

3HaTh F€OMETPUYECKHI CMBICI U OCHOBHYIO ()OPMYJTY BBIYUCICHHS ONPEICICHHBIX HHTE-
rpanioB — popmyiry Hetotona — Jleitbnunia, reomeTpudeckue u GU3nIecKrue IpHIoKeHHUs onpe/ie-
JICHHBIX ¥ KPAaTHBIX MHTErPAJIIOB, YMETh HAXOJUThH IJIOLIAb TUIOCKOU (DUTYpBI, UTMHY KPHUBOM,
00BEM M IO IOBEPXHOCTH TEJ BPAIICHHUS.

7. ®OHJ OLCHOYHBIX CPEACTB
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@OoH/I OIICHOYHBIX CpPEACTB NpezcTaBieH B [Ipunoxennn 2 k paboueil mporpaMMe W BKIIIOYAET
pasnuenst:

1. MeTopl KOHTPOJISL U OLICHUBAHUS PE3YJITATOB 00YUEHUSI.
2. lllkana u KpUTEpUH OLECHUBAHUS PE3yIbTATOB O0YUCHUSI.
3. O1ieHOYHBIE CPEICTBA.

3.1. Texymuii KOHTPOJIb.

3.2. [IpoMexyTOo4YHas aTTecTanus.
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Ilpunoscenue 1

CTpyKTypa U coaep:KaHue TUCHUILIMHBI «MaTeMaTHYeCKUil aHATIU3»

10 HAIIPABJICHUIO ITOATOTOBKH

23.03.03 «IkcnayaTanusi TPAHCMOPTHO-TEXHOJIOTHNYECKNX MAIIUH U KOMILIEKCOB)
Oo6pa3zoBaTenbHas nporpamma (npo¢uiib NOArOTOBKH)
«VHKVHUPHHT H IKCIJIYaTANUS TPAHCIIOPTHBIX CHCTEM)

dopma o0yyenns : 3aounasi
TI'ox nadopa: 2024/2025

(bakanasp)
Buasbl yueOHoii padoThl,
Buabl camocTosiTeIbHOM pa-
BKJIIOYASI CAMOCTOSITEIbLHYIO pa- G0TLI ®opmMmbI aT-
a. ] 00Ty CTYyIeHTOB TeCTANH
Ne 5 = B ’ CtyneHTOB
Paznen 2 g 2 M TPYA0EMKOCTh B 4acax
n/n 5 * =
o [T 8 Pe-
J | IVC | Jad | CPC | KCP |K.P. | KIL |PIP | ¢e- K/p| I 3
part
Bropoii cemecTp
Pazgen 1. JludpdepennuansHoe
L1 vcuucieHue GyHKIUH OTHON T1e- 2 1 2 16
PEMEHHOM.
1.2 | O630p 3a7a4 epBOTO pasaena 2 2 4 16 +
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Brimaua 3amanuit PIT'P Ne 1 o ma-
TEMaTUYECKOMY aHAIU3y.

1.3

Paznen 2. DyHKUMH HECKOJIb-
KHMX NepeMeHHbIX

16

1.4

O0630p 3amau nmo (yHKIUSAM He-
CKOJIBKHX TEPEMEHHBIX

Brimaua zaganuii PITP Ne 2 1o
(GYHKITUSAM HECKOJBKUX TIEPEMEH-
HBIX

16

1.5

Pa3zpnen 3. UnTerpajibHoe ucuuc-
JeHHne

Brimaua 3amanuit PIT'P Ne 3 o nH-
TETPAIBHOMY HCYHUCIICHUIO

16

1.6

O630p 3amady TO HEOIpEACIICH-
HBIM, ONpEICICHHBIM W Heco0-
CTBECHHBIM HHTETpaJIaM

16

1.7

OO030pHass JeKHust MO KPaTHBIM
MHTErpajiam

16

1.8

O0630p 3ama4 MO KpaTHBIM WHTE-
rpajam

12

®opMa aTTecTaluu

19-21

Bcero yacoB 1o pucuuiJinHe

12

124

PI'P
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Ilpunoscenue 2

®OH/I OHEHOYHbLIX CPEJICTB
MO JUCHMUILINHE

«MaTteMaTHYEeCKUH aHAJIN3»

Hampasnenne noarorosku: 23.03.03 «OxcrutyaTanusi TpaHCIOPTHO-TEXHOJIOTUYECKUX MAIIUH U
KOMILJICKCOB)»
[podunb: «MHKUHUPUHT U SKCIUTyaTalUsl TPAHCTIOPTHBIX CUCTEM.

Kagenpa: «MaremaTtuka»

1. MeToabl KOHTPOJIAA M OLICHUBAHUSA Pe3yJIbTATOB 00y4eHH s

JU1st KOHTPOJISL yCIIEBAEMOCTH M KaYeCTBAa OCBOCHHS JMCLUIUIMHBI HACTOSILEH POrpaMMoin
IPEyCMOTPEHBI CIEAYIOIINE BUAbI KOHTPOJIS:
- KOHTPOJIb TEKYIIEH YCIIeBAaEMOCTH (TEKYIIUHA KOHTPOJIb);
- IPOMEXYTOYHAs aTTecTanus (IK3aMeH).

2. lllkaJjia ¥ KpUTEPHUU OLICHUBAHUSA Pe3yJIbTATOB 00y4eHUsI
DopmMa NPOMEKYTOUYHON aTTECTALMH: IK3aMeH

[IpomexyTounas aTTectanus o0yyaromuxcs B (hopMe 3K3aMeHa MPOBOJUTCS MO pe3yIbTaTaM
BBITIOJTHEHHSI BCEX BUJIOB y4eOHOM paboThI, MPEyCMOTPEHHBIX YUYEOHBIM IJIAHOM 10 IaHHOM AUCIIH-
IUIMHE, TIPU 3TOM YUYUTBIBAIOTCS PE3yJbTaThl TEKYIIETO KOHTPOJS yCIEBAa€MOCTH B TE€UCHHE Ce-
MecTpa. OleHKa CTeNeH! JOCTIKEHUS 00yYarolMMHUCS MJIaHUPYEMBIX Pe3yJbTaTOB 00yUYEHHS MO
JTUCIUIIMHE TPOBOIUTCS MPENoaBaTeeM, BEAYIIUM 3aHATUS 10 AUCHUIIIMHE METOJIOM JKCIIepT-
HOI1 ouieHkH. [lo uTOramM MpoMeKyTOUHOM aTTeCTalluy MO AUCHUIUTMHE BBICTABISETCS OIICHKA «OT-
JUYHOY, «XOPOILI0Y, «YIOBIECTBOPUTEIHHOY» UITU «HEYIOBICTBOPUTEIHHOY.

IxaJa oneHUBAHUA Onucanue

BrlnosiHeHBl Bce 00si3aTeslbHbIE YCJOBHSI NMOATOTOBKH CTY-
AECHTAa K IMPOMEKYTOYHOH AaTTeCTAlMH, IPEIyCMOTPECHHbIE
nporpaMMoil quctUIInHel. CTyZIEeHT IEMOHCTPUPYET COOTBET-
CTBHE 3HAHUU, YMEHUH, HABBIKOB II0KA3aTeIIIM, IPUBEICHHBIM B
OtinyHO TabIMIaxX, ONEPUPYET MPUOOPETEHHBIMU 3HAHUSMH, YMEHHUSIMH,
HaBBIKAMH, IIPUMEHSIET UX B CUTyalUsAX NOBBIIMICHHON CJIOKHO-
ctu. Ilpu sTOoM MOryr OBITH HONYILIEHBl HE3HAYUTEIbHBIC
OLIMOKH, HETOYHOCTH, 3aTPyJHEHHs IPH IMEpPEeHOCE 3HAHUM U
YMEHU Ha HOBbIE, HECTAHIAPTHBIC 3aa4H.

BoinonHeHsl Bce 00si3aTeslbHbIE YCJOBUSI NMOATOTOBKH CTY-
Xopormo JAeHTa K NPOMEKYTOYHOH aTTecTallMH, IMPEIyCMOTPEHHBIE
nporpaMMoil quctMIIMHbL. CTYJIEHT eMOHCTPUPYET COOTBET-
CTBUE 3HAHUM, yMEHUH, HABBIKOB [TOKA3aTENsIM, IPUBEICHHBIM B
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TabJIMIAaX, ONEPUPYET NPUOOPETEHHBIMU 3HAHUSIMU, YMEHUSIMH,
HaBbIKaMH. B To ke BpeMs IpH OTBETE J0ITyCKAET HECYIIECTBEH-
HbI€ MOTPEIIHOCTH, 3a1a4X PEIIaeT ¢ HeJI04YeTaMH, HE BIIUAIO-
MMM Ha OO X0/ peLIeHHUSI.

yI[OBJ'ICTBOpI/ITCJ'ILHO

Beinonuens! Bce 00si3aTe/ibHbIE YCJI0BHUSI NMOATOTOBKH CTY-
JAeHTAa K NPOMEXKYTOYHOH AaTTeCcTallMH, IPETyCMOTPEHHBIE
nporpaMMoil aucuuIuinHel. CTyAEHT JE€MOHCTPUPYET COOTBET-
CTBME 3HaHUH, yMEHUH, HABBIKOB [10KA3aTeIsIM, IPUBEICHHBIM B
TabJIMIaxX, ONepUpyeT NPUOOPETEHHBIMU 3HAHUSAMH, YMEHHUSIMH,
HaBblkaMu. Ho moka3bIBaeT HEerIyOOKue 3HAHUs, IPU OTBETE HE
JIOITyCKaeT rpyObIX OMIMOOK MIIM MTPOTUBOPEUN, OJHAKO B (op-
MYJUPOBAaHUU OTBETa OTCYTCTBYET JOJDKHAS CBSI3b MEXKIY aHa-
JU30M, apryMeHTaluel U BbIBOJAMM, B PEIICHUH 3a7ay MOTYT
coJepxartbes rpyobie ommOKku. J{is moaydeHus npaBUIbHOTO OT-
BeTa TPeOYyIOTCS YTOUHSIOIINE BOTIPOCHI.

HeynosnerBopurenbHo

He BrimonHeHbl oO0si3aTesIbHbIE YCJAOBHMS NOATOTOBKH CTY-
AEHTAa K IMPOMEKYTOYHOH AaTTeCTAlMH, IPEIyCMOTPECHHbIE
nporpammoit aucuurueel, UM cTyneHT neMoHCTpupyer He-
IIOJIHOE COOTBETCTBUE 3HAHWM, YMEHUN, HABBIKOB IIPUBEICHHBIM
B Ta0JIMIaxX, JOITyCKAIOTCS 3HAUNTENIbHBIC OIIMOKH, IPOSIBIISAETCS
OTCYTCTBME 3HAHHUM, YMEHUM, HAaBBIKOB II0 PNy IOKa3aTeseH,
CTYJIEHT UCHBITBIBACT 3HAYUTEIbHBIE 3aTPyJAHEHUS IIPU ONEPH-
POBaHNY 3HAHUSMHU U YMEHUSIMU.

3. OueHo4HbIE CPeACTBA

Hepeqem, OLCHOYHBIX CPEACTB 110 JTUCHUIIINHE

«MaTeMaTHYeCKHH aHAJIH3)

HaumenoBanue [IpencraBnenue oue-
No Kpartkas xapakTepucTka OlleHOYHOTO
OLIEHOYHOTI'0 CpelI- HOYHOI'O CPEJCTBA B
/1 cpeacTBa
CTBa DOC
1 Kontponbnas (ca- CpencTBo NMpoBEpKHM YMEHUW NMPUMEHSTh | KOMIIEKT KOHTPOJIb-
MOCTOSITEIbHAS) MOJIyYEHHBIE 3HAHUA JUIS PELICHMS 3a7a4 | HbIX 3aJaHUM IO Ba-
paborta ONPENIETICHHOTO TUIA MO TEME WM pa3- | pUaHTam
Jen
(KP) g

2 | Pacuerno-rpadu-
yeckas pabota

(PTP)

CpencTBo MpPOBEPKU YMEHUH NMPUMEHSTH
MOJTyYEHHBIE 3HAHUSA IO 3apaHee oIpese-
JICHHOW METOJUKE Ul pelleHus 3ajaad

Komiiekt 3amanuit
JUTS BBITIOJTHEHUS pac-
YeTHO-rpaduIecKon
paboThl
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WM 3aJaHud TI0 MOJYJIIO0 WJIH JHUCIH-
ILUIMHE B [IEJIOM.

CpeI[CTBO KOHTPOJIsL, OpraHU30BaHHOC KaK
cricnyajibHas 6€CC)I3. neaarorndycCKoro pa-

VYcrHbIi onpoc co- | 60THHKA ¢ 00y4arolMMCsl Ha TE€MBI, CBS- Bompocsr o
3 OecemoBaHue, 3aHHBIC C M3y4aeMOH IUCIUILTHHOMN, U pac- | TeMam/pa3zaenam Juc-
(YO) CUMTAHHOE HA BBISICHEHHE 00beMa 3HAHUN [ATUTHHBI

00yJaromerocss mo ONpeAcIEHHOMY pas3-
JeTy, TeMe, MpoOJIeMe | T.II.

CucreMa cTaHIapTU3UPOBAHHBIX 3a1aHUH,
Tect TTO3BOJISOIIAS ABTOMAaTHU3UPO- ®oH TECTOBBIX

(T) BaTh MPOIECAYPY M3MEPCHHS YpPOBHS 3Ha- 3aJaHui

HUI ¥ yMeHu# o0yJaromerocs.
5 | Ox3amenanonnsie | CpeicTBO TPOBEPKU 3HAHUN, YMEHHH, | DK3aMeHalMOHHbBIE
OueTHI HaBBIKOB. MOXKET BKJIIOYATh KOMILJICKC T€O- | OMJIETHI.
PETHYECKMX BOIIPOCOB, 3ajad, MpaKTHYe-

(Ob) . [llxama oreHMBaHUS U
CKHUX 3aJIJaHUM.
npoueaypa IpUMEHE-
HUSL.
[IpomesxxyTouHast aTTecTa- Ok3ameH (D) 1) ycrro (V)
s (ITA)

2) nucemenHo (IT)

3.1. Tekymuii KOHTPOJIb

O11eHOYHBIE CPEJICTBA TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH BKIIFOUAIOT KOHTPOJIbHBIE BOITPOCHI
1 3a7aHus B hopMe OJIAaHKOBOTO TECTUPOBAHUS [IJIs1 KOHTPOJISI OCBOCHHS 00YUYAIOIIUMHUCS Pa3/IeiioB
JTUCHUIUIMHEL, ipueM PI'P.

Conep:xkanue pacueTHO-rpaduyecKux pador.

Pac4yerHo-rpajguyeckas padora Nel mo auddepeHunaJIbHOMy HCHHCIACHUIO PyHKIMH OXHOM
nepeMeHHOMH

Kpatkoe copepkanue U 3Tarbl pacyeTHO-rpauueckoil paboThl:
[Ipenen unciaoBoOi Mocae10BaTEABLHOCTH, TIpeAeT (PYHKIIUH.
HccnenoBanue (GyHKIMK HAa HEIPEPHIBHOCTb.

Brruncienne npou3BOAHBIX (QYHKIIHMH.

Uccnenoanue GyHKINU, TOCTPOEHUE TPaPUKOB.

PacuerHo-rpaduyeckas padora Ne 2 mo pyHKIMAM HECKOJbKHUX MepPeMEHHbIX.

Kpatkoe coaeprkanue pacueTHO-Tpauaeckoit paboThl:
@DyHKIUU HECKOJIBKUX NepeMEHHBIX. YacTHbIE MPOn3BOAHbIC. [[por3BOIHBIE OT CIOXKHBIX (DYHK-
ruid. [Ipon3BoIHAS 11O HANIPABICHHUIO U TPAIUEHT. DKCTPEMyM (PYHKITUH JBYX MIEPEMECHHBIX.

PacuerHo-rpaduyeckas padora Ne 3 mo MHTErpajibHOMY MCYHUCIECHUIO.

Kpatkoe copepikanue u 3Tarbl pacdeTHO-rpaduaeckoit paboTh:
Ilepeuviti sman:

Mertonbl HHTETpUPOBaHUs. BrruncieHne HeonpeAeICHHBIX HHTETPAJIOB.
Bmopoii sman:
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HpI/IJ'IO)KeHI/ISI OIMPCACIICHHBIX UHTCTPAJIOB. I/ICCJICIIOBaHI/IC CXOOUMOCTHU HECOOCTBEHHBIX HHTCIrpa-
JIOB.

KoMnuiekT 3a1annii 1J151 BHINOJTHEHUSA
pacueTrHo-rpapuyeckux pador (PI'P)

no gucuumiavndae MareMaTuYecKHil aHAJIN3
(HaHMeHOBaHI/Ie I[I/ICLU/I]'[J'[I/IHBI)

Teopus npenenos u AuddepeHunpoBanue PyHKUNH OAHON NepeMEeHHOM

1. Haiitu npenensi:

) e (R N 7y 0

, li

”"°°(1+n)2—(2—n)2 n—ow In+5+n
. (2n*+3Y .
lim| =——| , hmn(\/n2+l—n), C (n—10)""
n—>o 21’1 +1 n—o lim [ .
noe\ n+1
fim 2x” +11x+15 . 4x?
>3 x+3 0 sin’ 3x
n+l n-1 .
Gl i lim 232 lim (1-3x)""
n—»o 3"+2 + 5" x>0 1=e* xX—>+0
0, x<-7
2. McenenoBarh Ha HEMPEPHIBHOCT M BBIMOJIHUTD YePTEK: Y =4sinx, —z <x <0
7, x>0
3. Haiitu npou3BoaHy10 HyHKIINH:
3 2
y=2(3x +4x _x_z). y =Inarcsiny/1—¢>".
15v1+x
) . . 3 +1
xX—ctgx = ,
yzarctgu. 3¢
NG ]
=sin| —+t¢ |.
cos6x 2 1 )
= =arctg" ——+sinln2x
4 3sin(12x+1) 4 8 V=25
Jx
=arctg’ In—— =
y g In—— y=(Vx)
3
) X
sm(x—2y)+—=7x xze*fcosz,yze’cost
y

4. CocTaBuTh ypaBHEHHUS KacaTeIbHOH M HOPMalIW K JAaHHOW KpUBOM B TOYKE ¢ abcmuccoir X :
2
y=x+8&/x—-32, x =4

1
5. IlpoBecTH MOMHOE MCCIEAOBAHUE U ITOCTPOUTD Ipaduk [ (x)= x> + —
X
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(I)yHKIII/II/I HECKOJBKHUX MMEPEMECHHBIX

" _x2+3y2

1. Haliti yacTHBIE IPOU3BOHBIE BTOPOTO MOPSKA, YOSHAUTHCS, UTO Z,,, = Z,,.: Z
Xy

2
2. Haiitu rpaguenT GyHKIMU z = f(x,y) B TOUYKE MO(XO,)/O): Z=yT, ]\40(4,6).
X

2 2
3. MccnenoBath Ha 3KCTpeMyM GyHKu0 Z=X —X+)" +2y.

HNHuTerpuposanue
Bbiunciauth Heonpe/esieHHbIe HHTErPabl
dx —x X

[——F. Jx'z dx, I(X"'l)ede, | x cos 3xdx , ,[e cosxdlx,

2(x+ Jx

x+18 sin’ x
: dx - dx , I—dx, J)Z_H , | dx,
x> —6x+18 x’+6x+5 (x—6)(x+2) x*+3 cos’ X

BLI‘]HCJ]I/IT]) Orlpelle.]IeHHLle HHTerpaJILI
L dx L < dx
[——, [(x—De'dx, _
04/ 14+3x 0 {x«/7+lnx

7.6

s 22
[ 3sin” xcosxdx,
0

6 dx 2 14 x2 <4 dx Lx? +2x
J. ’ X, .[ 27 J 2 ’
11+4/3x-2 S arctgx 1(3x+5) 0o x +1

N 2 2 7.6 ' 1 dx
iﬁdx, £V4 x“dx, _([3s1n2xcosxdx, ;[ﬁ'

1 © dx
x—1)e*dx, _—
'([( ) '!.x\/7+lnx

Heco0cTBeHHBIC HHTETPAJIBI
1. Ykaxxute, Kakoi U3 HECOOCTBEHHBIX MHTETPAJIOB SIBJISETCS CXOAIINUMCS

T\/;dx, Tx’3dx, T\/xsdx .
1 1 1
©  dx

2. BeryuciauTh UHTETpall, yCTAHOBUTH €r0 CXOAUMOCTb WJIA PACXOAUMOCTh | 5
“ol+x

3. BeIYUCINTE MHTETPall, yCTAHOBUTH €10 CXOAUMOCTD MJIM PACXOAUMOCTD | In xdx

1
a dx

4. Bbruucnuth HECOOCTBEHHBIM MHTErpal IT , YCTAHOBUTB €r0 CXOAUMOCTb UJIU
0vVX

pPacxoguMOCTb.
1
dx
5. Beruuciuth HECOOCTBEHHBIN UHTETPANl |~ , YCTAHOBHUTE €10 CXOIUMOCTD UIIH
-1
pPacxoauMOCTb.
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o0
2. Berancnurte HUHTCIrpal, YCTAHOBUTD €T0 CXOAUMOCTD UJIN PACXOAUMOCTDb I

—00

dx

1+ x?

o]
3. Beruncnurte HUHTCIrpaJl, YCTAHOBUTD €T0 CXOAUMOCTD UJIN PACXOAUMOCTDb Ilnxdx
1

o dx
4. BbIUMCIATE HECOOCTBEHHBII MHTETPAIT I_2 , YCTAHOBHTD €r0 CXOJUMOCTh HJIH
X
-1

PacxoUMOCTb.
1
dx
BBI‘H/ICJ'II/ITL HCCO6CTBCHHBII‘/JI I/IHTeraJ'I , yCTaHOBI/ITL €ro CXOANMOCTh NJIN
0
PacxoIMMOCTb.

KpaTtHble uHTErpaibl
1. I3MeHUTh NOpSAJ0K MHTETPUPOBAHUS B IBOITHOM MHTETpaJie

2 6—x 1 2-y
a.jdxjf(x,y)dy, b_“dy_“f(xay)dx
0 2x [
2. Boruncimuts ”(10 —x2 = y¥)dxdy, D={(xy)|1<x<2, 0<y<2}.
(D)
3. Beruucinuthb

”(12)62)/2 +16x°y° )dxa’y;
D

D: le,y:xz,y:—\/;.
4. BeIYHCIUTE

2
[[(x" + y)dxdy, D — MHOXeCTBO TOUEK IIOCKOCTH, OFPAHHMYCHHOE JTHHUAMH
(D)

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

5. Haiitu nmomanas Gurypsl, OorpaHU4eHHONW JAaHHBIMH JIMHUSIMHU
X
y=3/x, y=4e',y=3y=4

. . _ .2
6. Haittu nmnomaap Gurypel, orpaHUu4eHHON TUHUSAMU ) =X | y=—x+2
8. HaiiTi 06bem Tena, moy4eHHoro BpaieHueM Bokpyr ocu OY ¢urypsl, orpaHU4eHHON JIMHU-

3
s y=x", y=1, x=0.
9. Haiitu o0beM Tena, MoJy4YeHHOTO BpalieHueM BOKpyr ocu OX ¢Gurypsel, orpaHu4eHHON JINHU-

2 2
amMu Y=X, VY =X,

KonTpoabHbie padoThl (IpUMepbI)
Bapuant

1. IToctpouts rpaduk: y =3 cos2x

2. Haiitu npenensi:

3 2
X —x"—x-2

. (S—n)2+(5+n)2 1- 2 .
1 . COS X 1
! "%(S—n)z—(hn)z e VY a2
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1

2 . ([ 1+ 2x ¥
4) i YX —x—1 5) 11m(ﬂj 6) lim(x—\/xz—erl)

=2 |n (x - 1) -0\ 14+ xcosx X0

—-x, x<0

2
3. HccrnenoBarh Ha HENPEPHIBHOCTD M BBIMTOJIHUTD 4epTek: ¥ =< X, 0<x <2

3, x>2
Bapuant
1. Haiitu nmpou3BoiHY1O y;:
Jx
= qreto” In—— -
o ol 0= ()
x’ !
B) sin(x—2y)+—="7x r) x=e"'cost, Y =€ COSt

. ) 1 1
2. Haiitu lim| ——
x>o| X arctgx

1
3. IIpoBecTy OIHOE UCCIEA0BAHUE U IIOCTPOUTE rpaduk [ ( x) =x’+ — -

Bapuanr.

ou

Nel. Beruncnuth IMPOU3BOJAHYIO IO HAITPABJICHUIO U HalTH MOAYJIb BEKTOpA I'paJUCHTA JIs
A

X 3
Gyukiun U = 2xy+T +Z" B Touke A(6;9; 1) B HANPABJICHUH, COCTABIISIIOIIEM C OCSIMH KOOP-

cosa 3 cos [ y < ad
JTUHAT YTJIBI =—, =—, —.
7 7 2

Ne2. Uccnenosats Ha skctpemyM gynkmaio z = xy(l —4x> —4y)—5.

N93.Z=hl(y—x4), X =A/sint, y=cost. Haiitu Z'_Z
t

Bapuant

Boiuucnume:

2.

(2x +1)-1n xdx .

-
O —
Py
e
[\
—_——
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N IM g . fﬁd’“- s [l g

x” +4x cos’ 3x N

1. Brruucinute uHTErpabl:
+0

o T dx
-!‘xe dx . !—x ) m .

I/I306pa3I/ITL o0JacTh HUHTCTPUPOBAHUA U UBMCHUTH NOPAAOK UHTCTPUPOBAHUSA B TIOBTOPHOM HHTCIpAJIC

0 V25-x7
[ax [ 7Gxy
-4 0

Bbruucnute mnomans GUrypel, OrpaHMYCHHOH JIMHUSAMU

y=2-x", y=x.
BapuaHT 3a1aHuil TPEHHPOBOYHOIO TECTA.
3agaun
1 yacTp l. y=sinlnx, y',y" -2 2 y=M, dy—="? 3.

X

y=3x" +xe’,x,=2/1x=0,1, Uy—?

4. HaiiTu npou3BOIHYIO y;:

a) y = 5[sin* x—3 0) y=x"E
x

B) ¢ + X = cos3x ) Xx=Ccost+sint, y =sint—tcost

X

5. MiccnenoBath Ha akcTpeMyM [ (x) = (x—3)2 (x-5).

€2x

6. HaiiTu nHTE€pBaIbl MOHOTOHHOCTH YV =—.
x

3
X
7. HaiiTi HanGonbIee, HauMeHbIIee 3HadeHne GyHKIun J (X) =? —16x na orpeske [—5; 1].

8. IlocTpouTs KacaTenbHyio K rpaduky QyHkimu f (x) =3arccosx’ B Touke x = % .

2 yacTthb 9. HaiiTu npenensr:

(3+n) —(2+n) tg2x X +2x-3 tg5x
2)lim & 3) im———=—— 4) [im &%
n (2+n)2 —(1—n)2 )1333 e —1 ) = X’ +5x" +6x ) )lff tg3x




3 yacThb

0, x<-x
10. VccnenoBath Ha HEMPEPHIBHOCTD M BBIOJHUTE YePTEX: ¥ =4sinx, —7<x <0,

7, x>0

11. IposecTu NONHOE MCCIIEA0BAHUE U TTOCTPOUTH rpaduk (x) = m .
Kpurepum ouenkmn:

- OLIEHKA «3aYTE€HO» BBICTABIISAETCS CTYJEHTY, €CJIM OH PEryJIIpHO B TEUEHUE CEMECTPA IPEACTaBIII
pelIeHns 3a/1a4, BBIIOJIHUI IIOJTHOCTBHIO BCE 3aaHUS U UX 3aLUTUJI, OTBETUB HA BOIPOCHI NIPENOa-
BaTelIs;

- OLIEHKA «HE 3a4TEHO» BBICTABIISIETCA CTYACHTY, €CJIM OH HEPETYJIIPHO B TEUEHUE CEMECTPA Mpea-
CTaBJISU1 PELICHUs 3a/1a4, BBITOJHIII 3a/laHHs HE MOJHOCTBHIO MM BOOOIIE HE MPEACTABIIS pabOThI
Ha MPOBEPKY, AOIYCKAET CYIIECTBEHHbIE HETOUHOCTH B OTBETaX Ha BOIPOCHI IPENO1aBATES.

Jlist ipoBeieHMsI TEKYIIEro KOHTPOJIS 3HAHUH CTY/IEHTOB B AUCTAHIIMOHHOM (opMare B pas-
paboTaHHBIX Kadenpoit «MareMaTHKa» OHJIAWH-KypcaxX UMEIOTCS MPOMEXYTOUHbIE (TIPOOHBIE) Te-
CTHI.

3.2. IIpomMe:kyTO4YHasi aTTecTAlUs
KommiekT Bonpocos
JAun¢pdepennnanbHoe ucunciaenue GyHKuuii 01HON nepeMeHHOI

[TonsiTHE MepeMEeHHOMN BEIMYUHBI U 001aCTU €€ U3MEHEHUSI.

MOHATUE (PYHKIIMOHAIBHOM 3aBUCUMOCTH, KilacCu(uKanus GyHKINH.

OnpeneneHre U TUIbI YUCIOBOM MOCIIET0BATEILHOCTH.

[Ipenen uncaoBOM MocCneA0BAaTENLHOCTH. Apr(MeTHUIECKHe ONepaluy HaJl MOCJIe0BaTEIbHO-

CTSIMHU.

5. VYcnoBus CylecTBOBaHMsI KOHEYHOIO MPEJIEIia YUCIOBOM MOCIIEI0BATENBHOCTH (TeopeMbl Komun
u Beiiepmtpacca).

6. Bropoii 3aMeuaTenbHbIi peaes.

7. Tlpenen pyukmuu. Onpenenenus. ['eoMmeTpudeckas HHTEPIPETAIIUS TOHITHS Mpeena GyHKIIUH.
CBolicTBa IpeIENoB.

8. beckoneuno mainbie, 66CKOHEUHO OOMBITHE QYHKIIUH.

9. TIlepBslif 3aMeyaTENbHBIN MPEIE.

10. beckoHeyHO MaJble BETUYHUHBI. DKBUBAJICHTHbIE OECKOHEUHO MaJlble U MX MCIIOJIb30BAHUE TPU
BBIYHCIICHUH MpeaenioB. Tabiuiia YKBUBaIEHTHRIX 0€CKOHEYHO MAaJIbIX.

11. HenpepbIBHOCTH ()YHKIIMH B TOYKE U Ha TpoMexxyTke. OmHOcTOpoHHUE Tipeaenbl. Kinaccuduka-
LU TOUEK pas3pbiBa rpaguka.

12. CpoticTBa QpyHKITMI, HEMPEPHIBHBIX Ha O0Tpe3ke (Teopembl Beitepmtpacca, bonbiano — Kormm).

13. IlpousBonHas. ['eomeTpuueckuii u puzndyeckuil cMbICa nMpou3BoAHoN. KacarenbHas nu Hopmanb
K TUIOCKOHM KPUBO.

14. Tabnuiia TpON3BOAHBIX OCHOBHBIX YJIEMEHTAPHBIX (PYHKITHIA.

15. CBsi3b MEXy CYIIECTBOBAHHWEM MPOU3BOIHON (DYHKITMU B TOYKE M HEMPEPHIBHOCTHIO (DYHKIIMH
B TOM K€ TOYKE.

16. IlponsBoaHast CyMMBI, MPOU3BEACHHUS, 4aCTHOTO. [I[pon3BoHAS CTTOKHON M 0OpaTHOM (DYHKITHIA.

17. Tlpou3BoaHas MapaMeTPUIECKH 3aJaHHOHN (PyHKITUH.

bl e
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23.
24.
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26.
27.
28.
29.
30.
31.
32.
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10.
11.
12.
13.
14.

15.

[IpousBonHast GyHKINH, 3aJTaHHON HESBHO.

JuddepenurpoBanue cI0KHON MOKa3aTEIbHONW (QYHKIUH.

Huddepennmpyemocts. uddepenman. ['eomerprueckuii cMmbicn nuddepenuana.
IIpouzBonHble U TubdepeHranbl BEICIINX TOPSIKOB.

OcHoBHBIE TeOpeMbI Tu(epeHraIpHoro neuncieHus (teopema depma, Teopema Posi, Teo-
pema Jlarpanxa, Teopema Komm).

[IpaBuio Jlonurans.

Mmnorounen Telnopa u ero coiicrBa. @opmyina Teitnopa. OctaTounslii uneH popmyssl Telnopa
B (opme Jlarparmxa u Ileano.

AcuMnToThI rpaduka GyHKIUH.

OxctpemyM. Heobxoaumoe ycnoBue sKcTpeMyma.

JlocTaTouHBIE YyCIIOBUS DKCTPEMYyMa.

JlocTatouHoe ycnoBHe Bo3pacTanus (YObIBaHUS) (OyHKIIHH.

Haubosnbniee u HanMeHblee 3HaUeHUS (QYHKIMHU Ha OTPE3Ke.

BrImyki0cTh, BOTHYTOCTb, TOUKA Meperuda. JlocraTouHoe yciioBre BOTHYTOCTH (BBIITYKIIOCTH).
Heo6xoanmoe ycnoBue Touky neperuda. Jlocratounoe ycioBue neperuoa.

OOm1ast cxema IOCTPOCHHS U HCCIIEIOBaHUS Tpaduka QyHKITUH.

OYHKIMHN HECKOJIbBKUX ITEPEMEHHbBIX

Omnpenenenne 1 reOMETPUUECKUN CMBICT (YHKIHHU IBYX NEPEMEHHBIX.

JIuHUYM ypOBHS (YHKLUU JIByX IEPEMEHHBIX.

YacTtHble MPOU3BOAHBIE (PYHKIIUN HECKOJIBKUX MTEPEMEHHBIX, UX T€OMETPHUECKUI CMBICT
@DyHKIUN HECKOJIBKHUX NTEPEMEHHBIX, IOHATHE MOJHOTr0 Auddepennnana.
JuddepenurpoBanue cI0KHbIX QYHKIUNA HECKOIBKUX MEPEMEHHBIX.

IIpon3BosHbIE BBICHIMX MOPSIIKOB (PYHKIIMU HECKOJIBKMX MepeMeHHbIX. CMelllaHHbIe TPOU3BO/I-
Hble. Teopema IlIBapua.

IIpon3BosnHas pyHKINN HECKOIBKHUX MEPEMEHHBIX 110 HAIIPABICHUIO.

[Tpou3BoiHAs MO HANPABICHHUIO U TPAJUEHT CKAJSIPHOTO TMOJIS.

OKcTpeMyM (PyHKIIUHM HECKOJIBKUX EPEMEHHBIX.

. Heob6xonnmoe u 1octaToYHOE YCIOBUS SKCTpeMyMa (DYHKIMH ABYX ITEPEMEHHBIX.

HUHTEI'PAJIBHOE UCYUCJIEHUE

[TepBooOpa3nas, HeonpeaeaeHHbIN HHTErpall. Tabinia OCHOBHBIX HHTETPAJIOB.

3aMeHa IEpEeMEHHON ¥ HHTErPUPOBAHUE 10 YaCTSIM B HEOIIPEIETICHHOM UHTETpalIe.
WuTerpupoBanue ¢ TOMOIIBIO TOABEACHUS 1101 3HAK AuddepeHnnana.

WuTerpupoBanue parvoHaIbHbIX IpOOeH.

WHTerpupoBanne 1o 4acTsM U 3aMEHa IEPEMEHHOM B OIPEIeJICHHOM UHTETpalle.
WHTerpupoBanue TPUroHOMETPUUYECKUX (YHKIMHA, OCHOBHBIE IPUEMBI.

WNHTerpupoBanne uppanoHaibHbIX QYHKIHM.

YHuBepcanpHas TPUTOHOMETPUYECKAs IIOICTAHOBKA.

OnpenenenHblil uHTErpai u ero coiictsa. @opmyna Hetorona — JleiiOHuna.

[IpunoxeHus onpeneneHHOro HHTErpajga K pelieHUI0 FTeOMeTPUIECKUX U (PU3NYECKUX 3a/1ad.
Boruncnenue miomazeil ¢ moMoupio oNpeAesieHHOr0 HHTerpaia.

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

Brruncnenue mioniaznei B IpAMOYTOJIBHBIX U MOJSIPHBIX KOOPAMHATaX C MOMOILBIO ONpEAEIIeH-
HOT'0 MHTErpaJa.

Borunicnenue 1iuHbI AYTH ¢ TOMOLIBIO ONPEACIEHHOTO0 HHTErpaia.
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16. Beruucnenue JJIMHBI yTW KPUBOM, 3aJaHHON MTapaMEeTPUUECKH.
17. Beruncienue oobeMa Teja BpalleHHsl ¢ TOMOIIBIO ONPEeIEHHOI0 HHTErpaa.
18. Beruncienue miomniaau moBepXHOCTH TeJa BPaIlICHHS.

19. HecoOcTBeHHEBIE HHTCrpajibl ICPBOI'O0 U BTOPOI'O THUIIA. IToHsATHS CXOAUMOCTHU U pacxoauMoOCTH

HECOOCTBEHHOTO MHTErpaa.
20. HecoOCTBEHHBIC HHTETPAJIBI OT Pa3pPbIBHBIX (DYHKITHIA.

IK3aMEHAIIHOHHbIC ONJIeThI

Haznauenwue: Mcnonb3yroTes 1uisi mpoBeieHus MpoMexxyTodHoi arrectanuu (ITA) mo nucuurinae

«MatemaTnueckuii anaaus'.
PernameHT sx3aMeHa: - BpeMst Ha OATOTOBKY T€3UCOB OTBETOB - 10 45 MUH.
- Cioco® KOHTPOJIS: yCTHBIE OTBETHI.

KoMruiekTsl sK3aMeHalMOHHBIX OUJIETOB JIOJDKHBI coziepkaTh OmieToB Ha 25-30% OGonbIne yncia

CTYZICHTOB B IpymIie (XpaHsaTcs Ha Kadeape «MaremaTukay).

TunoBblie BapUaHThI OMNJIETOB NpUJIArarTCH.

MHHHUCTEPCTBO OBPA3OBAHMSA U HAYKU POCCUMCKOI ®EJEPALN
®EJEPAJIBHOE T'OCYJAPCTBEHHOE ABTOHOMHOE OEPA3OBATEJIbHOE
YUPEXXJIEHME BBICIIEI'O OFPA3OBAHUS
«MOCKOBCKHNH MOJTUTEXHUYECKN YHUBEPCUTET»
(MOCKOBCKHWMH MMOJIUTEX)

®axynbTeT 0a30BbIX KOMIIETEHIIHH, Kadenpa «Maremaruka»
ObpasoBarenbHas nporpamma 23.03.03 «DxcmryaTtanys TpaHCIOPTHO-TEXHOJOTHUECKUX Ma-
UIMH U KOMILJIEKCOBY

[Tpodwib: «MHKUHUPHUHT U SKCIUTyaTalUsl TPAHCIIOPTHBIX CUCTEM)

Hucuumimza  «MaTeMaTH4ecKuil aHaau3»

Kypc 1, cemectp 2

3K3AMEHAIIMOHHBIA BUIET

1. IlepBooOpasHas, HeonpeaeaeHHbIH nHTerpai. Tadn1ia OCHOBHBIX HHTEIPAJIOB.

dx
2. BpluncnuTh HeoNpeaeIeHHbIH HHTETpal _[ .
V5—x++5-x

3. Haiitu rpaauent GyHKIMN Z = V4/XY B TOUKE M0(1,4).
YKaxkuTe, KaKoi U3 HECOOCTBEHHBIX WHTETPAJIOB SBIISICTCS CXOSIIAMCS

j\/;dx, Ix_3 dx, J.\/E dx.
1 1 1
5. Haiiaure SKCTpeMyMBbI 1 ToUKH iepern6a dyukmun Y =(x—1)e ™.

VYTBepxaeHo Ha 3acenanuu Kadeapel mateMatuku « 03» 05 2023 r., nmporokoa Ne 10

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

MHHUCTEPCTBO HAVKH U BBICIIIET'O OBPA30OBAHUS POCCUMCKOU ®EJEPALINN

®EJEPAJILHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJILHOE
VUYPEXXJIEHWE BBICILIETO OBPA3BOBAHUS
«MOCKOBCKHUM MOJUTEXHUYECKHUU YHUBEPCUTET»
(MOCKOBCKHH NOJIUTEX)
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®daxynbTeT 6a30BBIX KOMIIETEHITHH, kadenpa «MaTtemaruka»
O6pazoBarenpHas nporpamma 23.03.03 «Dxcruryaraius TPaHCIOPTHO-TEXHOJIOTHIECKUX Ma-
IIMH U KOMIIIEKCOBY
[Mpodwis: «MHXUHUPHHAT ¥ SKCILTyaTalUs TPAHCIIOPTHBIX CUCTEM)
JucuurmnmHa  «MaTeMaTHIeCKHUi aHaIu3»
Kypc 1, cemectp 2

JK3aMeHaAMOHHDIN OujteT Ne 1

1. HecoOcTBeHHBIC HHTETPAIBI MEPBOTO M BTOPOTO TUMA. [IOHATHS CXOJMMOCTH U PACXOJIUMOCTH
HECOOCTBEHHOTO MHTETpaa.
t 2
1+ e

2. Haiiti mpou3BoaHYy10 QyHKIUH, 3aJaHHOH MapaMeTpUIECKH x =

2 2

3. MccrenoBaTh Ha SKCTpeMyM QyHKImO Z=X —X+)" +2y,
7.6

4. BwraucauTh onpeneneHHbIM HHTETpal _[ 3sin’ x cos xdx .
0

5. Haiitu o0beM Tesna, mosTydeHHOro BpaiieHneM Bokpyr ocu OX ¢urypsl, orpaHiYeHHOM JIMHU-

SAMA y:x3’ y:L x=0.
YT1BepxkaeHo Ha 3aceganuu kadenper marematuku «_03» 05 2023 r., mpotokon Ne 10

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

JU1s mpoBeIeHUs POMEKYTOUHOTO KOHTPOJISl 3HAHUH CTY/IE€HTOB B IMCTAHLIMOHHOM (popmare
B pa3paboTaHHBIX Kadenpoi «MaTeMaTHka» OHJIalH-KypcaX UMEIOTCS UTOIOBbIE TECTHI.
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