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

JTUCHHUILINHE
K 0CHOBHBIM 11€15IM OCBOEHHUS AUCLHUIUIMHBI «MaTemMaTuuecKnid aHaInu3» CleayeT OTHe-
CTH:
- BOCIIUTaHHUE y CTYJEHTOB O0IIEl MaTeMaTUYeCKOU KyJIbTYpbI;
- IPHOOpPETEHUE CTyICHTAMU IITUPOKOTO Kpyra MaTeMaTHUECKUX 3HAHHI, YMEHUH U HABBI-
KOB;

- pa3BUTHE CIOCOOHOCTH CTYJEHTOB K HMHIYKTHBHOMY M JEIyKTUBHOMY MBIIUICHUIO
Hapsy C pa3BUTHEM MaTEMAaTHYECKON HHTYUIINH;

- YMEHHE CTYJCHTaMH Pa3BHBATh HABBIKK CAMOCTOSITEIBHOTO U3yUeHHs YUeOHOH U Hayd-
HOW JIMTEpaTypBl, CONEPKALICH MATEMAaTUYECKUE CBEICHUS U PE3yJIbTATHI,

- IOJTOTOBKY CTYJEHTOB K JECSATEIbHOCTH B COOTBETCTBUU C KBANU(DUKALMOHHOM XapaKTe-
PHUCTHKOH OakanaBpa 10 HalpaBJICHUIO, B TOM YHciie GOPMUPOBAHNE YMEHUH UCTIOIB30BaTh OCBO-
€HHbIC MaTEMAaTUYECKHE METOBI B MPO(HECCHOHAIBHON AESITETbHOCTH.

- MMOJITOTOBKY BBICOKOKBAJIM(UIIMPOBAHHBIX KaJpOB, BOCTPEOOBAHHBIX B YCIOBUAX LUQ-
POBOIl TypOYJIEHTHOCTH M BBICOKHX TEXHOJIOTHYECKUX PUCKOB COBPEMEHHOH HH(POBOI SKOHO-
MUKH.

K ocHOBHBIM 3aayaM OCBOEHMSI JUCUMILIMHBI «MaTemMaTuueckuil aHanu3» ciaeayeT oT-
HECTH:

- OCBOCHHE CTYJICHTAMU OCHOBHBIX MOHATHUI, METOIOB, (POPMHUPYIOIIUX OOIIYI0 MaTeMa-
TUYECKYI0 MIOATOTOBKY, HEOOXOANMYIO JUIsl YCIIEIIHOTO PEeIeHHs] IPUKJIAIHbIX 3a/ay;

- (hopMHUpOBaHKE y CTyJIeHTa TpeOyeMoro Habopa KOMIETEHIIUH, COOTBETCTBYIOIIUX €ro
HaIpPaBJICHUIO MOJMOTOBKU U 00ECIIEUNBAIOIINX €T0 KOHKYPEHTOCIIOCOOHOCTh Ha PhIHKE TPYa.

OOyuenue o qucruIInHe «MaTeMaTHIeCKUi aHaIN3)» HalpaBieHo Ha (opmupoBaHue y 00y4a-
foumxes cienyromux komnereHuuid B coorserctBun ¢ @I'OC 23.03.03 «Oxcmtyatauus TpaHe-
MNOPTHO-TEXHOJIOTHYECKUX MAIIUH M KOMIUIEKCOBY», YTBEPXAEHHBIM MpHKa3oM MHUHOOpHAyKH

Poccuu ot 07.08.2020 N 916:

Koa u HamMeHoOBaHMe KOMIIETeHIINH

NHaukaTopbl 10CTHIKEHUS KOMITe-
TEeHIMH

OIIK-1. CnocobeH npUMEHSATh €CTECTBEHHO-
Hay4YHBIC M OOIICHHKCHEPHBIC 3HAHUS, Me-
TOJIbI MATEMAaTHYECKOTO aHAIIN3a U MOJETH-
pOBaHHMs B MPOPECCHOHAIBLHOM JIESTEIBHO-
CTH

NOIIK-1.1

Hcnonb3yeT MeTo/bl MaTeMaTUYecKoro aHa-
Tu3a ¥ MOJACIUPOBAHUS JI PEIICHUS MpH-
KJIAJIHBIX 3a/1a4 B PO eCCuoHAIBHOU chepe
NOIIK-1.2

YMeeT ucnonb30BaTh OCHOBHBIE 3aKOHBI €CTe-
CTBEHHOHAYYHBIX AWCIHIUIUH B Tpodeccro-
HAJIbHON JEeSATENIbHOCTH, MPUMEHSATh METOJIbI
MaTEMaTHYeCKOTrO aHaIn3a U MOJICIUPOBAHUS
TEOPETUUECKHUX U IKCTIEPUMEHTAIbHBIX HCCIIe-
oBaHUU

2. MecTo IUCHUIIMHBI B CTPYKTYpe 00pa3oBaTeibHOH MPOrpaMMbl

JlucuurimHa OTHOCHTCS K 00s13aTeNnbHOM dacTu 61oka b1: Moayns «MaTtemaTHueckue u ecTe-

CTBCHHO-HAaY4YHBIC TUCHUILTIUHEBD).

JucuuruinHa 6a3upyeTcs Ha cleayIomei, MpOHAeHHONW AUCIUIUINHE:

- TMHEeWHas anreopa.

I[I/ICI_II/IHJII/IHa «MatemaTudecKHi aHalIu3 JIOTHUYECKH CBS3aHa C MNocCJICAYIOIUMHU TUCTTUIIIIMHAMMU
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- puzmka;

- TeOpeTHYeCKass MEXaHHKa;

- QIIEKTPOTEXHUKA U IJICKTPOHUKA;

- COIIPOTHBJICHUE MaTEPHAIOB;

- OKOHOMHMKA U YIIPABJIICHUEC NPCAIIPUATHUCM,
- THIPABIIMKA ¥ THIPOITHEBMOIIPUBOLI;

- CTaHAapTU3aiurd U MCTPOJIOTHA.

3. CtpykTypa u coaepkaHue TUCHUIINHBI

OO0miast TpyJI0EMKOCTh AUCIUIUIMHBI COCTABIISAET 4 3aUeTHBIE eAMHUIHI -144 gaca.

3.1. Buabl y4eOHoi1 padoThbl M TPYA0EMKOCTH

. Koaunuecrso
n/n Buj yue6Hoii padoThl qACOB Cemectp 2
AyaUTOpPHBbIE 3aHATHS 72 72
B ToMm uncne:
Jlexinu 18 18
1
CemuHapcKue/mpakTHYECKUE 3aHATHS 54 54
2
JlaGopaTopHbIe 3aHATHUS - -
3
CamocrosiTe/ibHasi padoTa 72 72
IIpomeskyTOUHAs aTTecTALMS
3K3aMEH D C)
Hroro 144 144

3.2. Temarnyeckuii IJIaH U3yYEeHUS TUCUUILTHHBI

Pasmemién B mpunoxxenuu 1 k paboueii mporpamme.
3.3. Conepxanue pa3aesioB IMCUUILTHHbBI
BBenenue

[Ipenamer, 3agaun u conepxanue TUCHUIUIMHBL. OCHOBHBIC TAIlbl PA3BUTHUS AUCITUTUIMHBI.
CtpykTypa Kypca, ero MecTo U pojb B MOATOTOBKE OakaiaBpa, CBSI3b C IPYTUMU TUCHUTUIMHAMU.

Pa3nea 1. ludgdepennnanbHoe ucuucjienue pyHKuMii 0QHON NepeMeHHO

Tema 1. UucnoBas nocnenoBaresbHOCTh. [Ipeaen yncnoBoi mocieqoBaTeIbHOCTA U €r0
cpoiictBa. @ynkuus. [Toctpoenue rpadukoB ¢pynkuuit. [Ipenen ¢pynkumuu. OCHOBHBIE TEOPEMBI O



npenenax Gynkiun. [lepBriii u BTopoii 3ameuaTensHble peaensl. CpaBHEHHE O0ECKOHEYHO MabIX
1 0ECKOHEYHO OOJIBIIMX BETMYHH. DKBUBAJIECHTHbIE OECKOHEYHO MaJlble BEJIMYHMHBI.

Tema 2. HerpepsIBHOCTH (PYHKIMI B TOUKE ¥ HAa IPOMEXKYTKE, TOUKM pa3pbiBa (GyHKIINH,
ux kinaccupukanus. ACUMOTOTH rpaduka GyHKIUH, UX Kiaccu(uKarus.

Tema 3. [IpousBonnas GpyHkmun. ['eoMeTprueckuii 1 GU3NISCKUN CMBICIT TPOU3BOTHOM.
[TpaBuna quddepeniupoanns U GopMyiIbl BEIYUCICHHS TPOU3BOAHBIX. Tabsuia npou3BoHbIX
OCHOBHBIX JJIEMEHTApHBIX (pyHKIMI. Berancienne mpon3BOAHBIX (DYHKIHMHA, 3aJaHHBIX Pa3JIny-
HBIM 00pazoMm.

Huddepennman. [IponsBoansie U qudQepeHrams BRICIUX MOPIaKkoB. [IpubnmkenHse
BBIYUCIICHHS ¢ TOMOIIbI0 AU depeHnanos.

Tema 4. IIpaBuiio Jlonuransa. @opmyna Teinopa. PackpeiTue HeonpeneneHHOCTER pas-
JAMYHOTO THMA. Pa3nokeHne OCHOBHBIX 3JIeMEHTapHbIX PyHKIui o ¢popmyie Teitnopa. [Tpubnu-
YKEHHBIC BBIUMCIICHHS ¢ TTOMOIIBIO hopMytbl Telinopa.

Tema 5. OcHoBHbIe TeopeMbl AU (HEepeHINATBHOTO CUUCIEHUSI. MOHOTOHHOCTh (DyHK-
II1H, SKCTpeMyMbl Heo0XoauMbIe B TOCTaTOYHBIE YCIOBHS MOHOTOHHOCTH, JIOKAIBHOTO dKCTpe-
myma. MccnenoBanue Boiykiaoctu rpaduka pyHkiuu. Touku nepernda rpaduka GyHKIUH.

OOmas cxema uccnenoBanus GyHKIMK U TOCTpoeHus ee rpaduka. CBoiicTBa (yHKINH,
HeNpepbIBHBIX Ha oTpe3ke. Hanbomnbiee 1 HauMeHblee 3Ha4eHus GYHKLIUU Ha OTpE3Ke.

Paznen 2. Inddepennuanbroe ucunciaenne QyHKIU HECKOJIbKHX MePeMeHHbIX

Tema 1. @yHKIIMN HECKOJBKHMX NEPEMEHHBIX. JINHUM ¥ MOBEPXHOCTH ypOBHA. YacTHbIE
npousBoaHbie. [lomuerit muddepennuan. IIponsBomHbIe cOXHONW GYHKIIMA HECKOJIBKHUX TIEpe-
MeHHbIX. YacTHbIe IPOU3BOIHBIC U JU(depeHIraIbl BRICIINX nopsaakoB. Teopema IlIBapua.

Tema 2. [IponsBoanas no HanpasieHuto. ['paguent. KacarenbHas k kpuBoid. KacatenbHas
IUIOCKOCTh M HOpMalib K moBepxHocTH. Dopmyina Teinopa. DxkcTpeMyM (QyHKIIMH HECKOIBKUX
nepeMeHHbIX. HeoOxoaumble 1 T0CTaTOUHbIE YCIOBUS SKCTpEMyMa.

Pa3zpnen 3. UHTErpasibHOe HCYHUCIEHHE

Tema 1. IlepBooOpaznas. Teopema cyliecTBOBaHHs HEOIPEACICHHOTO0 MHTerpayia. He-
OTIpeNIeICHHBI MHTETpall U €ro CBOMCTBA. Talnuiia WHTErpajoB OT OCHOBHBIX JIEMEHTAPHBIX
byunkumii. MeToa HEMOCPEACTBEHHOTO HHTETPUPOBAHUS.

MeTosbl HHTETPUPOBAHUS C MOMOIIbIO 3aMEHbI IEPEMEHHOM, NOJBeIeHUEeM 01 3HaK 1udde-
peHmana. Metoa UHTErpUPOBAHUS 10 YACTSIM.

WHTerpupoBaHye paunoHaIbHbIX ApoOeii, HHTErpUPOBaHUE HEKOTOPHIX BUA0B UPPALIMOHATIBHBIX
Y TPUTOHOMETPUYECKUX (DYHKLIUH.

Tema 2. 3agaun, NpUBOIALIME K MOHATUIO ONPEIEIIEHHOr0 MHTerpana. OnpeneneHHbIi
MHTErpaJl, €ro CBOMCTBA. Y CJIOBUS UHTErpUpyeMOCcTH. IHTerpan ¢ nepeMeHHbIM MIPeieIoM UHTe-
rpupoBanust. @opmyna Hetorona — JleiiOHuma. 3amMmeHa nepeMeHHOM B OIpeIeIEHHOM HHTeTrpaje.

[IpunoxxeHus onpeaeseHHOT0 UHTErpajia B TEOMETPUN U MEXAHUKE (BBIUMCIICHHE IIIO0MIa-
neH miockux Guryp, AJIUHbI KpUBOM, 00BEMOB.

Tema 3. HecoOcTBEeHHBIE HHTETPAJIBI IEPBOTO U BTOPOTO poja (110 OECKOHEYHOMY ITPOMeE-
KYTKY, OT HEOIpaHUUEHHBIX (DYHKIMIA Ha KOHEYHOM ITPOMEXYTKE), UX CBOMUCTBA.

Tema 4. 3agaun, npUBOJAIIME K KPAaTHBIM UHTErpajiaM. J[BOMHON U TPOWHOM UHTErpabl,
ux cBoiicTBa. [IpaBuia BeIYMCIIEHUS ABOWHBIX UHTETPAJIOB.

3.4. Temarnka NpaKTHYECKHX 3AHATHI 10 TUCUUILIHHE
«MareMaTHYECKHH aHAJIH3)

No Tema 3aHaTHA
/o




Paznea 1. Dj1eMeHTBI MATEMATHYECKOT0 AHAJIH3A.

YucnoBas mocienoBaTelbHOCTh. [Ipeaen 4ucnoBoi MOCIEN0BATEIbHOCTH U €0
croiictBa. [IpaBuia mpenensHoro nepexona. Oyukmus. [Ipexen dynknuu. Teo-
pembl 0 ipeaenax pynkuuu. IlepBolit 1 BTOpO 3aMedaTenbHbIe MPeaebl.

2 CpaBHeHHE OECKOHEYHO MAJIbIX U OECKOHEYHO OOJIBIINX BEJINYMH. DKBUBAJIECHTHbBIE
0ECKOHEUHO MaJIble BEJTHYUHBI.

3 PackpeITHe HeonpeeneHHOCTEN pa3InyHOrO THUIIA

4 HenpepbiBHOCTh (DyHKINI B TOUKE W HAa MPOMEXyTKe. OHOCTOPOHHHUE MPEEIBL.
Toukwu pazpeiBa pyskimu. [Ipumepsl pemenns 3aga4q

5 [TpousBonnas ¢pynkiuu. [Ipasuna quddeperurpoBanust U GopMyIIbl BHIYUCICHUS
npon3BOAHBIX. Texnnka auddepeHnnpoBaHus

6 HuddeperumpoBanue oOpaTHBIX GYHKINH, QYHKIHA, 3aJaHHBIX HESIBHO, TApaMeT-
puueckd, Jorapudmuueckoe nuddepeHnmpoBanue

7 Huddepennnan. ['eomerprueckuii cmpicn auddepernnana. [IponsBonusie u aud-
(bepeHanbl BHICIINX NOPSAKOB. [IpubnukeHHble BBIYMCICHHUS C TOMOIIBIO TU-
(dhepeHInanoB.

8 [IpaBuno Jlonurans. @opmyna Tennopa. PackpeiTe HEONPEAEIEHHOCTEN pa3iny-
HOTO THIA. Pa3oeHusI OCHOBHBIX 3JICMEHTAPHBIX (PYHKITHI 110 popmyiie Makiio-
peHa.

9 [TpubmmxeHHbIE BEIYUCIICHUS ¢ TOMOIIBIO hopmyiel Teitnopa.

10 | TTonHoe uccnenoBanue QyHKIMHA U nocTpoeHue rpaduxos. Ilpumepsr

11 | IlomHoe uccnenoBanue GyHKIMN U ocTpoeHue rpaduxoB. [Ipumeps! (mpogosmxe-
HUE)

CamocrositensHas padbora Nel Ha ceMuHape 1o GyHKIHSIM OJTHON MEPeMEHHOU

12 | Paznen 2. @yHKIMH HECKOJIbKHUX NepeMeHHbIX. JINHUU 1 MOBEPXHOCTHU YPOBHSI.
YacTHble npou3BoAHbIE U AU depeHInan nepBoro nopsaka.

13 | Ionnsni quddepennnan. IpousBogusie cnoxxHol ¢pyHkmmu. [IponsBogHas GpyHK-
LIUM, 3aJJaHHON HesiBHO. YacTHbIe MPOU3BO/AHBIE U JU(QepeHIHanbl BEICIINX M0-
psakoB. Teopema [IBapua.

14 | ITpousBojHas MO HampaBJIeHUIO. [’ panueHT.

15 | OkcTpemyM (GYHKIHMM HECKOJNBKHX IEepeMeHHBIX. HeoOXxommmble W JOCTaTOYHBIC
YCIJIOBUS DKCTPEMYyMa.

16 | CamocrosiTesbHast padora Ne 2 Ha ceMuHape 0 GyHKIUAM HeCKOJbKHX Mepe-
MEHHBIX

17 | Pa3gea 3. UHTerpajibHOe HCHHUCICHHE
[TepBooOpasnas. HeomnpeneneHHslii HHTErpal U €ro cBoicTBa. MeTos Hermocpe-
CTBEHHOT'O MHTEIPUPOBAHUS.

18 | MHTerprpoBanue ¢ MOMOILBIO 3aMEHBI IIEPEMEHHOM, MOIBEACHNUEM TI0]] 3HAK TUd-
¢epennpana. MeToa HHTETpUPOBAHUS 110 YACTSIM

19 | MHTerpupoBanue palMoHaNbHbBIX 1po0eli, THTETpUPOBaHUE HEKOTOPHIX BUAOB HUp-
paLMOHATIBHBIX (DYHKIHIA

20 | MHTerpupoBaHHe TPUTOHOMETPUIECKHUX (PYHKIIHI.

21 | Beluncnenue omnpenesieHHbIX MHTerpajioB no ¢opmyne HeroToHa-JleiiOnuma. 3a-
MEHa NIEPEMEHHOM ¥ UHTETPUPOBAHUE 110 YACTSAM B ONPEJCICHHOM MHTErpase.

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

23 | IlpunoxxeHus: oNpeIeICHHOTO UHTErpaja B FT€OMETPUM U MEXAHHUKE (BbIYMCIICHUE
00BEMOB, TUIOMIAJCH TOBEPXHOCTH).

24 | HecoOcTBEHHBIE HHTETPAIIBI IEPBOTO U BTOPOTO POJId, UX BHIYHMCIICHHUE.
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3agaun, MIPUBOASAIINE K KPAaTHBIM WHTErpajiaM. Beraucienune 1BOWHBIX HHTETPAIOB
CBEJICHUEM K MIOBTOPHBIM. 3a/1a4M HA U3BMEHEHUE MOPSIAKA UHTETPUPOBAHUS B ABOM-
HOM HHTETrpaje

26 | 'eomeTrpuueckue U GU3NIECKUE TPUIOKEHUSI KPATHBIX HHTETPATIOB, IPUMEPHI BhI-
YHCJICHUSL.
27 | KOHTpOJIBHOE TECTUPOBAHUE 110 KYPCY

4. Y4eOHO-MeTOAMYECKOE M MH(POPMALIMOHHOE O0ecevYeHue

4.1. HopmartuBHblie 10KyMeHTbI 1 'OCTobI

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

OIl «Hanpasnenue noarorosku 23.03.03. «Okcryaranuss TpaHCIIOPTHO-TEXHOJIOTHYECKUX
MaIlliH ¥ KoMIUIeKcoB». HampaBineHHOCTb (mpoduiib) «JIoructuka, MHXUHUPUHT U SKCILTya-
Talus TPAHCHIOPTHBIX cucTeM». 2024 r.

AkaneMudeckuil yueOHbIi miaH no HanpasieHuto noarotoBku: 23.03.03. «DkcmnyaTanus
TPAHCIIOPTHO-TEXHOJOTUYECKUX MALINH U KOMIUIEKCOB». [Ipoduis «Jlorucruka, MHKUHU-
PHHT U SKCIUTyaTalus TPaHCTIOPTHBIX cuctem». ['ox Habopa 2024-2025. 2024 r.

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

[Ipuka3z MunucrepctBa o0pa3oBanus u Hayku Poccuiickoit @enepanyu ot 23.08.2017 Ne 816
«O6 ytBepxxaeHun Ilopsika NpUMEHEHHUs] OpraHu3alUsIMH, OCYLIECTBISIOIIUMU 00pa3oBa-
TEJBHYTO ACATEIBHOCTD, JJIEKTPOHHOTO 00y4eHUs, TUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHO-
JIOTH IIpU peanu3annu 00pa3oBaTeIbHBIX IPOrpaMM».

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 MaTEMATHYECKOTO 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-
TerpaJIbHOE UCYHCIICHHs (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 JIUTEpaTypa:

[Muckynos H. C. IuddepennmansHoe n MHTETpaTbHOE UCYUCICHHS IS BTYy30B. B 2-X To-
Max. M.: Unrerpan - IIpecc, 2009 — 416, 544 c. 180 3k3.

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]: yued. - DIeKTpOH. AaH. -
MockBa:  Jamkos u K, 2017. - 510 c. [Pexum  pmoctyma: URL:
https://e.lanbook.com/book/93522. - 3ari. ¢ skpaHa. ]

Bbyrpos f1.C., Hukonbckuii C.M. Briciias matemaruka: yueOHMK A7 By30B B 3-X ToMax. M.:
Hpoda, 2009.



5. HWHrerpanbHOE HCUUCIICHUE PYHKIMIA OJHOW M HECKOJBKHUX IMEPEMCHHBIX. TeopHs MOs: Me-
TOIWYECKUE yKa3aHUS M BapUaHThI pacueTHO-Tpadudeckux pador // bomyHo M.A., bopo-
nuna C.U., [Tokazees B.B., Teym b.JI., Tkauenko O.1.. M.: MI'TY «MAMMN», 2009.

6. Marematuueckuii ananus. Teopus npenenos u nuddepeHImanTbHOe UCYUCIEHUE: OCHOBHBIE
TIOJIO’KEHUSI TEOPUH, METOJIMUECKHAC YKA3aHUS U BapPHAHTHI pacueTHO-rpauueckux pador //
bonynos M.A., bopoguna C.U., KoporkoBa H.H., Tkauenko O.1. M.: MI'TY «MAMW»,
20009.

4.4. DiaexkTpoHHbIE 00pa3oBaTebHbIE PECYPCHI

[IpoBeneHune 3aHATHIA U aTTeCTAlM BO3MOXXHO B AMCTAHIIMOHHOM (hopMmarte ¢ MpUMEHEHHEM CH-
CTEMbI JIUCTAaHLMOHHOro 00y4eHus yHusepcurera (CJO-LMS) Ha ocHOBe pa3pabOoTaHHBIX Ka-
denpoit «MaTtemaTnka» 3IEKTPOHHBIX 00pa3oBarenbHBIX pecypcoB (DOP) mo BceM pazgenam
[POrPAMMBI..

DneMEHTBl MaTEMATHYECKOTO https://online.mospolytech.ru/local/crw/course.php?id=313
aHaNIM3a
WuTerpanbHOe HCUUCTICHNE https://online.mospolytech.ru/local/crw/course.php?id=3781

GbyHKIMHA 0JTHOW IEpEMEHHOM
HuddepennnansHoe ucuncne- | https://online.mospolytech.ru/local/crw/course.php?id=3362
HUe (QyHKIMI HECKOJIBKUX I1e-
PEMEHHBIX

Pa3paborannbsie DOP BKII04aIOT TPEHUPOBOYHBIE U UTOTOBBIE TECTHI.
[opsiok mpoBeneHust pabOT B JUCTAHLIMOHHOM (pOpMaTe yCTaHABIMBAETCS OTAEJIbHBIMH PacIio-
PSDKEHUSIMH [TPOPEKTOpa MO yueOHOM paboTe 1/UiIi HEHTPOM yueOHO-METOIUUECKOM padoThI.

Kaxnpiii cTyeHT oOecrieueH WHAMBUAYATbHBIM HEOTPAHMUYEHHBIM JIOCTYIIOM K AJIEKTPOHHOU

OMOJIMOTEKE MOCKOBCKOI'O ITOJIMTEXA

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

HHTepHET-pecypchl BKITIOYAIOT YU4EOHO-METOINYECKHE MAaTEPHAIIBI B AJICKTPOHHOM BHJIE, MPE/-

CTaBJICHHbIE Ha caiiTe mospolytech.ru B pazaene: «lleHTp MaTreMaTndeckoro 0Opa3oBaHuUs»

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

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

[Tose3Hple yueOHO-METOAMYECKIE U MHPOPMAITMOHHBIC MaTePHAITBI PEACTABIICHBl Ha CalTax:
http://exponenta.ru, http.//eqworld.ipmnet.ru/ru/info/mathwebs.htm.

[Tepeuens pecypcoB HH(DOPMATMOHHO-TEIEKOMMYHUKAIIMOHHOHN ceTh « MTHTEpHET» sl OCBOCHUS

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

4.5. JIulieH3HOHHOE U CBOOO/IHO paclpocTpaHseMoe POrpaMMHoOe
ob0ecreueHue

Ne| HammenoBanue | Pazpaborumk [10O | Hoctymuocts (iu- | Ccbuika Ha EnunbIi peecTp

(mpaBooOitaa- IIEH3MOHHOE, CBO- | POCCHUHCKHX MPOTpaMM JIst
TEJIb) 00JTHO pacmpo- OBM u B]] (npu Hanmn4un)
CTpaHsIeMOe)




1 | Astra Linux | OO0 JInmensnonuoe https://reestr.digital.gov.ru/ree
Common Edition | "PYCBUTEX- str/305783/?sphrase 1d=9540
ACTPA" 36
2 [MoitOduc OO0 "HOBBIE JlunieH3noHHOE https://reestr.digital.gov.ru/ree
OBJIAYHBIE str/301558/?sphrase_id=9433
TEXHOJIOTU" 75

4.6. CoBpemenHble npoeccnoHabHbIE 0a3bl JAHHBIX M HH(POPMAIMOHHBIE CIIPa-
BOYHbBIE CHCTEMBI

Hepeqeﬂb PECYpPCOB CE€TH I/IHTepHeT, AOCTYIHBIX IJIA OCBOCHUSA NUCHUIIJIMHBI:

HaumeHnoBanue

Cchl1Kka Ha pecypc

JocTynHoCTH

HNupopMainoHHO-CIIPABOYHBIE CHCTEMbI

Stack Overflow

https://stackoverflow.co
m/

HoctynHa B cetn UH-
TepHeT 0e3 orpaHuye-
HUI

WNudopmannonnsie pecypesl Cetu

JTApPTOB BBICIIETO 00pa30BaHUs

http:// www.consultant.ru | Jloctymao
Koncynbrantl Iitroc p Hocry
[Topran ®enepanbHbIX rocyaap-
CTBEHHBIX 00pa3oBaTelIbHBIX cTaH- | http://www.fgosvo.ru. HoctymnHo

JIeKTPOHHO-0UOJINOTEYHbIE CHCTEMBbI

ru/

Jlanp https://e.lanbook.com/ Hocrtynna B cetu 1n-
TepHET O6€3 orpaHuye-
HUM

IPR Books https://www.iprbookshop | locrynna B cetu Un-

TepHET O6€3 orpaHuye-
HUH

IIpodeccuonanbubie 6a3b1 JAHHBIX

noJIUTeMaTHIecKas peepaTuBHO-
oubnunorpaduueckas u

baza nanHbIX HAyYHOU AJIEKTPOH- http://www.elibrary.ru HoctynHo
HOU OMOIMOTEKN
(eLIBRARY.RU)
Web of Science Core Collection — | http://webofscience.com | locTynHo
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HayKoMmeTpuueckas (OubmmuomeTpu-
yeckasi) 6asza TaHHBIX

5. MaTepuajibHO-TeXHUYECKOe o0ecnevyeHne Q1 CIUITHHbI

MarepuanbHO — TeXHUYECKas 0a3a YHUBEPCUTETA 00ECIIEYNBALCT IIPOBEACHIE BCEX BUJIOB
3aHSTHH, IPEyCMOTPEHHBIX YUYEOHBIM TIAHOM, ¥ COOTBETCTBYET JCHCTBYIOIIUM CAaHUTAPHBIM H
MIPOTUBOTIOXKAPHBIM MPABUTIAM H HOPMaM.

Kadenpa «MaTtematuka» He pacrnonaraet COOCTBEHHBIM ayIUTOPHBIM (POHIOM H UCTIONb-
3yeT yueOHbIe ay JUTOPHH U3 001ero (hoHaa yHUBEPCUTETA.

[Tpy HEOOXOMUMOCTH IS IPOBEICHHUS MHTCPAKTUBHBIX MMPAKTHYECKUX 3aHATHIA UCTIOIb3Y-
I0TCS KOMIIBIOTEPHBIE KJIACCHl YHUBEPCHUTETA.

6. MeTognueckne peKoMeHIAIUU

6.1. Meroguuyeckue peKOMEHIALMHU ISl IPenoaaBaTes
10 OPraHM3aluu 00y4eHMsI

[Ipex e Bcero, cneayeT oOpaTUTh BHUMAaHKUE CTYACHTOB Ha TO, YTO IPAKTHUYECKH BECh U3Y-
YaeMbIil UMU MaTepuai He TpeOyeT KaKoh-IM00 crienuaabHOM (JIOTTOJIHUTEIbHON) TOATOTOBKU U
BIIOJIHE MOKET OBITH YCIIEITHO U3YYEH, €CITU CTYACHTHI Oy IyT mocemaTh 3aHsATHS, CBOEBPEMEHHO
BBITNOJHATh JOMAIHUE 3a/laHusl M MOJIb30BaThCs (MPU HEOOXOJWMOCTH) CHUCTEMOW IUIAaHOBBIX
KOHCYJIbTallul B TEUEHUE KAXA0ro ceMecTpa. Bomienmme B Kypc MaTaHanu3a pasaeiibl ABIISIFOTCS
KJIACCHYECKUMH, B TO 7K€ BPEMS OHU IPAKTUYECKU OPUEHTUPOBAHBI, TAK KAK UIMEIOT IIUPOKOE pac-
MPOCTPAHEHHUE ISl PEIICHMS Pa3HOTO POJa 3a/1a4 BHYTPU CaMOM MaT€MAaTUKHU U MPUKJIAIHBIX 3a-
nad. VX ocBOEHHE MOMOXKET CTYIEHTaM JIOTUYECKH BEPHO, APTYMEHTUPOBAHO M SICHO CTPOWTH
YCTHYIO U MIUCbMEHHYIO PEUb, YCIIEUTHO MPUMEHITh HAKOIIJIEHHbIE 3HAHUS B PO ECCHOHATBHON
JeSATEIbHOCTH.

Heobxonumo ¢ camoro Havasia 3aHSITHI PEKOMEHI0BAaTh CTYJ€HTaM OCHOBHYIO U JIOTOJI-
HUTEJIBHYIO JIMTEPATYPY, @ B KOHLE CEMECTpa JaTh CIIMCOK BOIIPOCOB IS IOATOTOBKU K 3K3AMEHY.

Ha nepBoM 3aHATHH IO JUCHUILIMHE ClIeAyeT 00s3aTeIbHO MPOUH(OPMUPOBATH CTYACH-
TOB 0 BHJIE M (hopMaxX TEKYIIEH U MPOMEXKYTOYHOH aTTecTaluil o TUCIUIUIMHE, CPOKAX MX IPO-
BEJICHNUS, YCIOBHAX JOMYCKa K MPOMEXYTOYHON aTTECTAllUN, TPUMEHSIEMBIX BUAAX TPOMEXKY-
TOYHOT'O KOHTPOJIS.

N3noxeHne TeOpeTHUECKOro MaTepualia JTOJKHO CONPOBOXKIATHCSA WIUTFOCTPATUBHBIMHU
IpUMeEpaMu, TIIATEIFHO OTOOPAaHHBIMH MpENoaBaTeieM TaK, YTOObl TEXHUYECKHUE TPYAHOCTH U
BBIKJIAJIKA TIPU PEIICHHUH 33J1a4d HE OTBJIEKAJIH OT TJIABHOI'O: OCMBICICHUS WIEU U CYTH IpPHUMe-
HseMBIX MeToA0B. ClenyeT Bceraa yKa3plBaTh IPUMEPHI TPAKTUUECKOIO IIPUMEHEHUSI pacCMOT-
PEHHBIX Ha 3aHIATUIX YpaBHEHUH U GpopMyII.

[IpakTuyeckue 3aHATHS JOJDKHBI ObITh OPraHU30BaHbI MIPEMOIaBaTeNIEeM TaKUM 00pa3oM,
YTOOBI OCTABAJIOCh BPEMsI Ha MEPUOINYECKOE BHIMOIHEHUE CTYJEHTaMU HEOOJBIIONW caMOCTOsI-
TEJILHOM PabOTHI B Ay TUTOPUH JIJISl IPOBEPKU YCBOCHUS M3JI0)KEHHOTO MaTepHara.

[IpenonaBaTenp, BeAyIMiA IpaKTUYECKUE 3aHATHS, JJOJHKEH COTIaCOBBIBATh yueOHO-TeMa-
TUYECKUH TIIaH 3aHATUH C JIEKTOPOM, UCIIOIH30BATh €INHYIO CUCTEMY 0003HAUYCHUI.

[IpenomaBaTento ciemayeT JOOMBATHCS CUCTEMATHYECKON HEMPEPHIBHONW PaOOTHI CTY/ICH-
TOB B TEUCHHE CEMECTPa, HEOOXOMMO BBISBIISATH CHIIBHBIX CTY/IEHTOB U IMIPHUBJICKATh UX K HAYYHOU
paboTe, K y4acTHIO B pa3HOTO poja OJIMMIIHAJaX U KOHKYpCax.

CTyAeHT HOJKEH OLyIaTh 3aMHTEPECOBAHHOCTD MPENOJABATENsl B JOCTUKEHUM KOHEY-
HOTO pe3yJsibTaTa: B NMPUOOPETEHHH OOYYaIOIIUMUCS MPOUYHBIX 3HAHUM, YMEHHN W BiaJeHUs
HaKOIJICHHOM nH(popManueit 171l pereHus 3a/1a4 B IpopeCCUOHATBHON e TeTbHOCTH.
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6.1.1. O6pa3oBaTe/ibHbIEe TEXHOJIOTUH

[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 OTIIEIbHBIMA
pacmopsHKeHUSAMHU MPOPEKTOpa Mo yueOHOH padoTe W/ HEHTPOM y4eOHO-METOIUYECKOi pa-
OOTEHI.

6.2. MeToauyecKkue yKazaHus AJ151 00y4arOUIUXCH 110 OCBOCHHIO

AUCHHUIIIMHBI

Paznen 1: nudppepenunanbHoe ucuncienne GyHKuui 0JHON nNepeMeHHOM

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

0 o
IpEkKe BCEro, BBIICHUTH XapaKTep HEONPENeNeHHOCTH | —, — (-0, 00 — o0, 1 |. UT0OBI

b

0 o
OBJIAIETh TEXHUKOM PEIICHNUs 3a/1a4 Ha BHIYHUCICHUE TIPEIEIIOB, HAI0 3HATH JIBA 3aMeUaTeIbHBIX
npezena, Tabauily SKBUBAJICHTHBIX OECKOHEYHO MaJlbIX, paBuiio JlonuTans, pa3inyHble IpUeMbl
PaCKpBITHSI HEOTIPEIEICHHOCTEH B 3aBHCUMOCTH OT BHJIAa ()YHKIIMH U PEIIUTH JOCTATOYHO OOJIb-
I10€ KOJIMYECTBO 3a/1a4.

[Ipu m3ydeHHMH TeM, MOCBSIICHHBIX MPOM3BOIHOW M MuddepeHnmany (QpyHKIUN, HAIO0
OCMBICTIMTh UX T€OMETPUYECKUIA CMBICII, TIOHUMATh pa3inyue MeXAy HUMH (quddepeHuna - 31To
TJIaBHAs JJMHEHHAs 9acTh MpupameHus GyHkmn). TBepao 3HaTh (Kak Tabiauiy yMHOXKEHuUs) Gop-
MyJibl i depeHInpoBaHsI OCHOBHBIX 3JIEMEHTApHBIX (QYHKIMHA U npaBuia 1uddepeHupoBa-
HUS (BCE, KOHEYHO, HO OCOOCHHO TpaBHiIo TU((HEepeHIIMPOBAHUS CIIOKHON (PYyHKIIHHN).

OOpaTuTe BHUMaHKE TaKXke Ha 0co0eHHOCTH nudepeHnupoBanus GyHKIUI, 3a1aHHBIX
B HESIBHOHM (popMe, TTapaMeTPHUECKH, Ha TIPUEM JIoTapupMIIecKoro qudepeHIInpoBaHusl.

Crenyer 4eTKo 3HaTh U YMETh IPUMEHATH aJITOPUTM HCCIeI0BaHUs GYHKIMN U TOCTpOe-
HUS TpaUKOB: OTIPE/IeTICHNE TOUEK pa3phiBa (M UX Kiaccu(UKAIUIO), aCUMIITOT rpaduka (BepTH-
KaJbHOH, HAKJIOHHOU, TOPU30HTAJIbHOI ), HEOOXOIMMBIE U 10CTaTOYHBIE YCIOBUS MOHOTOHHOCTH
(GYHKINH, CYyIIECTBOBAHUS JIOKAIBHOTO KCTPEMyMa, MMPOMEKYTKOB BBIITYKJIOCTH U BOTHYTOCTH
GYHKIIUY ¥ TOYEK meperuoa.

Pa3nea 2: nuddepenunanbHoe ucUucIeHne PYHKIMIA HECKOJIbKHX NepeMeHHbIX

[Tpu n3yueHnn JaHHOTO pazjesia 0OpaTHTEe BHUMAaHUE HA TO, YTO (DYHKIIHMA ABYX NEpEMEH-
HBIX UMEET HAITISAAHBIA TEOMETPUYECKUN CMBICIT — 3TO [IOBEPXHOCTH B TPEXMEPHOM IIPOCTPAHCTBE
Hamo ocMBICITUTh MOHATHS YaCTHBIX MPOU3BOAHBIX M TIOJTHOTO Tu(depeHIraia 1 0CoOeH-
HOCTb MX BBIUMCIIEHUS, OBJIAJI€Th TEXHUKON BBIYUCIEHHS MPOU3BOIAHBIX OT CIOXKHOW (DYyHKIIMU

HECKOJIbKUX MepeMeHHbIX. ClieyeT 00paTUTh BHUMAaHKHE Ha TO, YTO /il GYHKIUH Z = Z(X, y)
o’z 0 2z
oxoy  0yox

CMEIIaHHbIE YaCTHbIE IPOU3BOJIHBIE BTOPOTO MOPSJIKA PABHBI MEKTY COO0I: (Teo-

pema IlIBapua), To ecTh MOPAIOK TU(PEpEeHIIMPOBAHNS HE UMEET 3HAYCHUSI.

Jnist yHKINU HECKOJIBKHUX MTEPEMEHHBIX CKOPOCTh H3MEHEHUS (PYHKIUHU B IPOU3BOJIEHOM
HalpaBJIEHUU XapaKTepU3yeTCcsl IPOU3BOIHON 110 HANpPaBIECHUIO, @ HAMOOJIbINAs CKOPOCTh U3Me-
HeHHs QyHKIMH OyJeT B HAIPaBJICHUH BEKTOPA TPaIUEHTA.
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Crnenyer oOpaTuTh B 3TOW TeMe BHUMaHHE Ha HEOOXOIUMOE U JJOCTATOYHOE YCIIOBUS CY-
[IECTBOBAHUS SKCTpeMyMa (HyHKIIUN HECKOJIbKUX MEPEMEHHBIX.

Pa3jen 3: uHTerpajibHOE NCUMCICHUE

B uHTErpasbHOM HCUUCIICHHM peIIacTcs 3ajada, 0OpaTHON TOHM, KOTOopas paccMaTpHBa-
nach B muGepeHnaIbHOM HCYHCIICHUH: HE00X0IMMO HAWTH JIJIs JaHHOU (pyHKINN f (x) TaKyIo

(GyHKIHIO, MPOU3BOIHAS OT KOTOPOH Obl1a Obl paBHA 3aaHHOM. IHTerpupoBanue QpyHKIUH — 10-
CTaTOYHO CJIOKHBIN pasaci MaTCMaTUuKu, OBJIAACTh KOTOPBIM MOXKHO TOJIBKO, CCJIM CTYACHT «BO3b-
MET» IOCTaTOYHO OOJIBIIOE KOJMYECTBO MHTETPATIOB PAa3HOTO TUTIA.

Hano TBepa0 3HaTh TaOIHIly HHTEIPAJIOB OT OCHOBHBIX 3JICMEHTAPHBIX (DYHKIIUH, OCHOB-
HBIC METOJIbI MHTCTPUPOBAHUS (3aMEHA TICPEMEHHOM, TIOIBEICHIE 10T 3HaK nuddepenimana, nH-
TErPUPOBAHUE IO YACTSIM, TPHEMbI BBIYHCIICHUS HHTETPAJIOB OT PALIMOHAIBHBIX Opo0OeH, OT pas-
HOT'O THIIA TPUTOHOMETPUICCKUX (PYHKIIHIA).

Hamo ocMBICIHTE €AMHCTBO MOIXO0a K IIOCTPOCHUIO ONPEICIICHHBIX, KPATHBIX, KPHUBOJIH-
HEWHBIX, IOBEPXHOCTHBIX MHTETPAJIOB — MOCTPOCHUE HEKOTOPOW MHTErPAJILHON CYMMBI M TIpe-
JeNTbHBIN TIEPEXO/I.

3HaTh F€OMETPUUECKHM CMBICII U OCHOBHYIO ()OpMYJTy BBIYUCIIEHUS ONPEIEIICHHBIX UHTE-
rpaioB — popmyiry Hetorona — JleiiOHuUIIa, TeOMETPHUECKUE U PU3UUECKUE TPHIIOKEHHS OTIpeie-
JICHHBIX ¥ KPAaTHBIX MHTETPAIOB, YMETh HAXOJUThH IJIOMIAb TUIOCKOW (DUTYPHI, IUTHHY KPHBOM,
00BEM U TUIOMIA/Ib TOBEPXHOCTH TEJ BpAIICHUSI.

7. ®OH/I OLICHOYHBIX CPEACTB

@DOoH/I OIICHOUHBIX CpeACTB NpezcTaBieH B [Ipunoxenun 2 k paboueil mporpaMMe M BKIIIOYAET
pa3nesbl:

1. MeTo1bl KOHTPOJIS ¥ OLIEHUBAHHS PE3YIHTATOB O0YUEHUSI.
2. lllkana u KpUTEpUHU OLEHUBAHUS PE3yJIbTATOB O0YUYCHHUS.
3. OuieHOYHBIE CPECTBA.

3.1. Tekymuii KOHTPOJIb.

3.2. [IpomexxyTouHast aTTecTalusl.

13



CTpyKTypa U coaep:KaHue TUCHUILIMHBI «MaTeMaTHYeCKUil aHATIU3»

10 HAIIPABJICHUIO ITOATOTOBKH

23.03.03 «IkcnayaTanusi TPAHCMOPTHO-TEXHOJIOTHNYECKNX MAIIUH U KOMILIEKCOB)
Oo6pa3zoBaTenbHas nporpamma (npo¢uiib NOArOTOBKH)
«JIorucTka, MH:KHHUPHUHT M IKCIJIYaTAIIUS TPAHCIIOPTHBIX CHCTEM»

®opma 00ydyeHHs : OUHAA
TI'ox nadopa: 2024/2025
(bakanagp)

Ilpunoscenue 1

Buasbi yueOHoii padoTsl,

Buabl camocrosiTe1bHOM pa- ®opMmbI
BKJIIOYasi CAMOCTOSITEIbHYIO GOTHI
« padoTy CTyIeHTOB arreeta-
o 9
Ne 3 g B CTyaeHnToB U
" Paznen & = § M TPY/10€MKOCTB B Yacax
>
o = 8 Pe-
J | II/C | JIad | CPC | KCP | K.P. | KII. | PTP | ¢pe- | K/p | D 3
par
Bropoii cemecTp
Pasznen 1. ludgdepenunanbHoe uc-
1.1 | unciaenune pyHKumii oqHOI MepeMeH- 2 1 2 2 4 +

Hoi. Ynciosas nmocienoBaTeIbHOCTD.
[Ipenen yncaoBOM NOCIEAOBATEIBHOCTH
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U ero cBorcTBa. [IpaBuiia npenenbHOro
nepexona. Oynkuus. [Ipenen pynkuuu.
Teopemsl 0 npeaenax GyHKIUU.
Brinauya 3aganuii PI'P Ne 1 mo maTte-
MATHYECCKOMY aHAJIU3Y.

1.2

[lepBbIil 1 BTOPOM 3aMedaTesbHbBIE TIpe-
neinbl. beckoHeYHO Malible U OECKOHEYHO
0oJbIIME BEIMYMHBI. OJKBUBAJIEHTHbIE
OECKOHEYHO Mallble BEIMYMHBL. Packpbl-
THE HEOIIPEIEICHHOCTEN PA3HOTO THIIA.

1.3

HenpepsiBHOCTD (DyHKIIMIT B TOUKE W Ha
npoMexyTke. OTHOCTOPOHHUE TIPEIEITBI.
Touku pa3pbiBa PyHKIINH, UX KIacCUDHU-
Kanus.

1.4

[IpousBonnas ¢ynkuuu. ['eomerpuue-
CKMI U MEXaHUYECKUM CMBICII IIPOU3BO/-
Hoii. IlpaBuna guddepeHurpoBanus u
(GopMyJBl BBIYMCICHHUS HPOU3BOJHBIX.
Tabnuua nmpon3BOAHBIX OCHOBHBIX 3JIe-
MEHTAPHBIX (yHKITHA.

1.5

Huddepenmman. [Ipoussoanbie u qud-
(bepeHnnansl BBICHIMX MOPSAAKOB. [Ipu-
OJM)KEHHBIC BBIYHMCICHUS C IOMOIIBIO

b depeHIanos.

1.6

[IpaBuno Jlonuransa. @opmyia Teopa.
PaznoxeHuss OCHOBHBIX 3JI€MEHTAPHBIX
¢bynkuuit mo dopmyne Teitnopa. [Ipu-
OJMVDKEHHBIE BBIYMCICHUS C IOMOILBIO
¢dbopmynsl Teiinopa.
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1.7

OcHoBHEIE TeopeMbl TuddepeHaIb-
HOTO  HCYHCJIEHUS. MOHOTOHHOCTB
¢byHKkIMH, KCcTpeMyMbl. HeoOxoaumere
Y JIOCTaTOYHBIE YCIIOBHS MOHOTOHHOCTH,
JIOKanbHOTO JKcTpemyma. Mccnemosa-
HUE BBIMYKIOCTH Tpaduka (yHKIUH.
Touku neperuoda.

1.8

O0m1ast cxema ucciieoBaHus QyHKIMU U
noctpoeHuss ee rpaduka. CpoiicTBa
(GyHKIMHA, HENpEepBIBHBIX Ha OTpe3Ke.
HauOosnbiiee 1 HauMeHblee 3HAYCHMS
(GYyHKIIMK Ha OTpE3Ke.
CamocrosiTesibHas padora Nel Ha ce-
MHHape MO0 (PYHKUMSAM OJHOI mepe-
MEHHOM

1.9

Paznen 2. ®DyHKUMA HECKOJIbKHUX Iie-
peMeHHBIX. [Ipenen u HenmpepbIBHOCTS.
OcHOBHbIE  CBOWMCTBA  HEMPEPBHIBHBIX
¢bynkuuit. Yactasle npousBoansie. [om-
Hbi Tuddepernnan.

Boinauya 3apannii PI'P Ne 2 no ¢gynk-
MM HECKOJILKHUX IIePEeMEHHbIX

1.10

[IpousBomHbIE CIHOXKHOUW (YHKIIUU HE-
CKOJIBKMX I€peMeHHBIX. YacTHble mpo-
U3BO/IHbIE U UG depeHIanbl BBICIINX
nopsakoB. Teopema IllBapua. IIpous-
BOJIHAs IO HAIpaBJICHHIO. [ paireHT.

10

OkcTpeMyM (QyHKINMN HECKOJIBKUX Mepe-
MeHHbIX. Heo0xoanMele U 1ocTaTOYHbIE
YCIIOBHSL 9KCTPEMYMaA.

11
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CamocrosiTesibHass pabora Ne2 Ha ce-
MHHape MO (QYHKIUAM HECKOJBbKHUX
nepeMeHHbIX

1.12

Pazgen 3. UnTerpajibHOe HCUMC/IEHHE
[TepBooOpasnas. HeompeneneHHupiii uH-
Terpaj u ero cpoicrta. Tabmuma uHTe-
IPAJIOB OT OCHOBHBIX 3JIEMEHTAPHBIX
¢byHkimid. MeToa HemocpeaCcTBEHHOTO
WHTETPUPOBAHUSI.

Boiiaua 3aganuiit PI'P Ne 3 no unTe-
rpajbHOMY HCYHCJICHHIO

12

1.13

WuTerpupoBanue ¢ MOMOIIBIO 3aMEHBI
NepEeMEHHOH, TOABEJICHUEM IO/ 3HAaK
muddepennmana. Metoq MHTErpUpoOBa-
HUSI IO YaCTSIM

13

1.14

WNHuTerpupoBanre panuoHAIBHBIX JIPO-
Oell MHTErpUPOBaHHE HEKOTOPBIX BHUIIOB
UppAlMOHANLHBIX M TPUTOHOMETpHUYE-
CKHMX (DYHKITHI.

14

1.15

3agaun, NPUBOASIINE K TOHITHIO OIpe-
JeneHHoro uHterpaina. CoiicTBa orpe-
nerneHHoro uHrerpana. @opmyna Heto-
ToHa-JIeliOHuIIa. 3aMeHa IepeMeHHON U
WHTETPUPOBAHUE MO YACTIM B OIpeje-
JICHHOM MHTErpase

15

1.16

[IpunoxxeHuss  ONpPENENIEHHOT0  HMHTE-
rpaja B TEOMETPUU U MEXaHUKE (BBIYHC-
JICHUE TIUIOMIaIe TUIOCKUX  (uryp,
JUTMHBI KPUBOH, 00bEMOB, IIJIOLIA/ICH T0-
BEPXHOCTH).

16

1.17

HecoOcTBeHHbIE MHTErpajibl NEPBOro U
BTOPOT'0 pOAA, UX CBOMCTBA.

17
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CamocrosiTesibHas padora Ne 3 Ha ce-
MHMHAape M0 UHTerpajbHOMY HCUYHCIIe-
HHUIO

3agauu, NPUBOIAIINE K KPATHBIM HHTE-
rpasiam. JIBOMHOW W TPOWHON WHTE-
rpaJibl, UX CBOMCTBA. Beruncnenue aABou-

LI8 | yx MHTETPAJIOB CBEJACHUEM K IMOBTOP- 18 6 4
HeIM. ['eomeTpuueckue u Qu3nIecKue
MIPUJIOKEHUS KpPATHBIX MHTETPaJoB
KoHTpoJIbHOE TECTUPOBAHUE
dopMma aTTecTaluu 19-21
3

Bcero yacos nmo gucuuILInHE 3

18| 54 72 CaM.

PI'P
pao.
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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)»
[Ipoduns: «JlorucTuka, HHXUHUPUHT U SKCIUTyaTalUsl TPAHCTIOPTHBIX CUCTEM.

Kagenpa: «MaremaTuka»

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 IOBBIIICHHON 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, MPEIyCMOTPEHHBIE
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-
MYJHUPOBAaHUU 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)KCHI/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:

(2-n) ~(L+n) R S (AR

, li

”‘>°‘°(1+n)2—(2—n)2 e Yn+5+n
C (2n*+3Y i
hm[z—] , hrnn(\/n2+1—n), , [n—lojm1
n—»w 2”1 +1 n—w lim .
noo\ p+1
. 2x7 +11x+15 . 4x
lim —mMM8Mm ——. ) :
x>-3 x+3 x>0 8in” 3x
n+l _ n—1 .
Cl i lim 1032 lim (1-3x)""
n—m 3"+ + 5" x>0 1- exz 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 =Inarcsiny1—e™.
15v1+x
) . . 32 +1
x—ctgx = ,
yzarctgu. 3£
N ]
=sin| —+1 |.
cos6x 2 1 )
= =arctg" ——+sinln2x
4 3sin(12x+1) 4 8 V=25
y—arctgﬂnﬁ - (f)
x+2 FEW
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. IIpoBecTH MONHOE UCCIIEI0BAHUE M IOCTPOUTD Ipaduk [ (x)=x" + —
X
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(I)yHKIII/II/I HECKOJBKHUX MMEPEMECHHBIX

" _x2+3y2

1. Haliti yacTHBIE IPOU3BOHBIE BTOPOTO MOPSKA, YOSHUTHCS, UTO Z,,, = Z,, 0 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
BbIuucauTh HeonpeaeJdeHHbIe HHTErpaJibl
dx -x X

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

2(x+ Jx

dx dx x+18 Y41 sin’ x
2 e e i e, [y,
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, —21 J.24d ’
11+4/3x-2 S arctgx 1(3x+5) 0o x”+1

3 2 7.6 1
X [A_+2 . dx
de , ,([ 4 X dx, '([3511'12 X cos xdx ) '(l;m;

1 © dx
x—1)e"dx, _—
'([( ) !x\/7+lnx

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

T\/;dx, Tx’de, T\/x—sdx .
1 1 1

© dx
2. BeIuncauTh UHTErpajl, YCTAHOBUTH €TI0 CXOAUMOCTb HIIU PACXOJUMOCTh | >
“ol+x

3. BeIYMCINTD MHTETPall, yCTAHOBUTH €10 CXOAUMOCTD MJIM PACXOAUMOCTD | In xdx
1

a dx

4. Bpruucnuth HECOOCTBEHHBIN MHTErpal IT , YCTAaHOBUTB €r0 CXOAUMOCTb UIIU
0vVX

PacxoUMOCTb.
1
dx
5. BBI‘II/ICJ'II/ITL HeCO6CTBeHHBIﬁ I/IHTeraJ'I P yCTaHOBI/ITL €ro CXO0ANMOCThb NN
-1
paCXOI[I/IMOCTB.
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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 , YCTAaHOBHTH €T0 CXOIMMOCTbD WIIH
X
-1

PacxoUMOCTb.
1
dx
BBI‘H/ICJ'II/ITL HCCO6CTBCHHBII‘/JI I/IHTeraJ'I 3 YCTaHOBI/ITB €ro CXoauMocCTh Ujin
0
PacxoUMOCTb.

KpaTtHble uHTErpaibl
1. I3MeHUTh NOpSAJ0OK MHTETPUPOBAHUS B IBOITHOM MHTETpasie

2 6-x -y
a. j dx j f(x,p)dy b. idylf(x,y)dw

2. Boraneruts [[(10 - x* - p*)dvdy, D ={(x,p)|1<x<2, 0<y<2}.
(D)

3. Beruuciaurob

j'|-(12)czy2 +16x°y’ )dxdy;
D

D: x=1,y=x2,y:—\/;.
4. BEIYACIUTE

2
[[(x* + y)dxdy, D — MHOXecTBO TOYeK MIOCKOCTH, OTPAHMYEHHOE THHUAMH
(D)

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

5. Haiitu momans GUrypsl, orpaHU4eHHON TaHHBIMU JTUHUSIMA
X
y—3/x, y=4e', y=3 y=4.
. . _ .2
6. Haiitu miomane GUrypel, OrpaHH4eHHON JIMHUAMH V=X | y=—x+2
8. Haiitn 06beM Tena, moJaydeHHOTo BpalieHueM BOKpyT ocu OY (urypsl, orpaHUdeHHOW JTMHU-

SIMU y=x3, y=1, x=0.

9. Haiiti 00beM Tela, moJrydeHHOTO BpameHneM Bokpyr ocu OX ¢hurypsl, orpaHU4eHHON JTUHU-

2 2
amua Y=X, Y =X,

KonTpoJsbHbie padoThl (IpUMeEpPHI)
Bapuant

1. IloctpouTts rpaduk: y =3cos2x

2. Haiitu ipenemnsr:

3 2
X —x"—-x-2

, (5—n)2+(5+n)2 |- cos? .
1) lim 2) lim ~— 08 2% 3) lim
)”1—>°°(5—11)2—(5+n)2 o e -1 ) Y 2P +x—2
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1

2 . (14 2x |2
) tim 1 5t L2 )y (e 1)

2 In(x—1) =0\ 1+xcosx x>

—-x, x<0
. 2
3. HccrnenoBarh Ha HEMPEPHIBHOCTD M BBIMTOJIHUTD 4epTek: ¥y =< X, 0<x <2

3, x>2
Bapuant

!
1. Halitu mpousBoanyto ), :

Jx
a) y = arctg’ lnm 6) y = (V)

3
B) sin(x—2y)+x—=7x r) x=e 'cost, y=et COSt
Y

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

1
3. IIpoBecTy NONHOE UCCIIEOBAHUE U IIOCTPOUTH rpaduk [ ( x) =x’+ —

Bapuanr.

ou

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

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

cosa 3 cos [ 6 y < i
JIAHAT YTJIbI =—, =—, —.
7 7 2

Ne2. Uccnenosars Ha sxkcrpemyM dyukimio z = xpy(1 — 4x* — 4 y)-=35.

N3. z=1In(y—x"*), x=+/sint, y=cost. Haiiu fl’_z
t

Bapuant

Boiuucanume:

16 d 2
1. I . 2. I(2x+1)-lnxdx :
9 1
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N Iﬁ g . Iﬂ dro s [ 2 g

x” +4x cos’ 3x Jad—2x—x2

1. Brruucinute uHTErpabl:
+0

o T dx
-!‘xe dx . !—x ) m .

I/I306pa3I/ITL o0acThb HUHTCTPUPOBAHUA U USMCHHUTDL IMOPAAOK UHTCTPUPOBAHNA B IOBTOPHOM HMHTErpaJIic

0 V25-x?
[ax [ 7Gxy
-4 0

Bbuucnute miomans GUrypel, OrpaHMYEHHON JIMHUSAMU

y=2-x", y=x.
BapuaHT 3a1aHuil TPEHHPOBOYHOIO TECTA.
3apaumn
arcctg%/;
1 yacTp l. y=sinlnx, y',y"-? 2. y=—"7"—,dy-? 3.
x
y=3x"+xe',x,=2/1x=0,1, y—?
4. HaiiTn npOu3BOJIHYIO y;:
.4 x-3 __arctg7x
a) y =j[sin 0) =X
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. ITocTpouTh KacatenbHyo K rpaguky GyHkimu f (x) =3arccosx’ B TOUKe x = % .

2 yacrhb 9. Haiitu npenenst:

2
. X" +2x-3
2 5 2)lim tgzx 3) hm# 4 hmthx
= (24n) =(1-n) 0et —1 DI+ 46X T T gy




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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18.
19.
20.
21.
22.

23.
24.

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

A e

= e

000N LW~

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

ITpoduins: «JlorucTuka, MHXUHUPUHT U SKCIUTyaTalUsl TPAHCTIOPTHBIX 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
[Mpoduis: «JlorucTrka, MH)KHHUPUHT U SKCIUTyaTaIHs TPAHCTIOPTHBIX CUCTEMY
JucuurmnmHa  «MaTeMaTHIeCKHUi aHaIu3»
Kypc 1, cemectp 2

JK3aMeHaAMOHHDIN OujteT Ne 1

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

2. Haiiti mpousBoAHyI0 QYHKLMH, 381aHHON NIAPAMETPHIECKA x = ——,
1+¢

2 2

3. HccnenoBath Ha 3KCTpeMyM QyHKIHIO Z =X —X+) +2y.
7.6

4. BpluucauTh onpeaeneHHbId HHTErpall j 3sin’ x cos xdx .
0

5. Haiitu 0o0bem Terna, moydeHHoro BpaiieHneM Bokpyr ocu OX ¢urypbl, orpaHIYeHHON JTHHU-

SIMHA y=x3, y=1, x=0.
YTBepxkaeHo Ha 3aceqaHuu kadeapsl MatemMaTuku «_03» 05 2023 r., mporokon Ne 10

H.o. 3aB. kadenpoit H.B. BacunbeBa / /

Jlist mpoBeIeHUS IPOMEKYTOUHOTO KOHTPOJISl 3HAHUH CTYIEHTOB B IMCTAHLIMOHHOM (popmMate
B pa3paboTaHHBIX Kadenpoi «MaTeMaTHKay OHJIAMH-KypcaxX UMEIOTCS UTOTOBBIE TECTHI.
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