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1. Hean, 3a0aum 1 IJIaHUpPYyeMble Pe3yJbTaThl 00y4eHHs 10

JTUCHHUILINHE
K ocHOBHBIM yensam OCBOEHMS IUCLUUIUIMHBI « MaTeMaTUUeCKUN aHaIMU3» CIEAyeT OTHe-
CTH:
- BOCIIUTAHHUE y CTYJICHTOB O0IIEH MaTeMaTHu4eCcKOn KyJIbTYpHI;
- IpUOOpETEeHUE CTyIeHTaMH LIUPOKOT0 Kpyra MaTeMaTUYeCKUX 3HAHUN, YMEHUI U HaBbI-
KOB;

- pa3BUTHE CHOCOOHOCTH CTYACHTOB K WHAYKTHUBHOMY M JEAYKTHUBHOMY MBIIICHUIO
Hapsay ¢ pa3BUTHEM MaTEMaTUYECKON MHTYUIINH;

- YMEHHUE CTYJECHTaMH pa3BUBATh HABBIKM CAMOCTOSITEILHOTO U3y4eHHUsl yueOHOI U Hayd-
HOM JINTEepaTyphbl, COAEPKAIECH MAaTEMATUUECKUE CBEIACHUS U PE3YJILTATHI;

- IOJIFOTOBKY CTY/ICHTOB K JIEATEIIbHOCTH B COOTBETCTBUU C KBaTHU(UKALMOHHON XapaKTe-
PHUCTUKOM OakaaBpa Mo HaIlpaBICHHIO, B TOM YHcie JOPMHUPOBAHUE YMEHUH HCIIOIB30BaTh OCBO-
€HHbIE MaTeMaTUYECKHEe METO/IbI B PO(ecCHOHANBHOI 1eATeTbHOCTH.

- MOJITOTOBKY BBICOKOKBAJM(UIIMPOBAHHBIX KaJIPOB, BOCTPEOOBAHHBIX B YCIOBUAX LU-
pPOBOM TYpOYJIEHTHOCTH U BBICOKMX TE€XHOJOTHUYECKHUX PUCKOB COBPEMEHHOU HU(PPOBOM SKOHO-
MUKH.

K ocHOBHBIM 3a0auam 0CBOEHUS TUCHUILINHBI «MaTeMaTH4eCKHil aHAINU3 CIIeyeT OTHe-
CTH:

- OCBOGHHUE CTY/JI€HTaMU OCHOBHBIX MOHSITHIA, METOJ0B, POPMHUPYIOLINX OOIIYI0 MaTeMa-
TUYECKYIO MOJATO0TOBKY, HEOOXOJUMYIO JIUIsl YCIIEIIHOTO PELEeHUS IPUKIIAIHbIX 3a/1a4;

- (hopmupoBaHue y cTy/eHTa TpeOyemMoro Habopa KOMIETEHIIN, COOTBETCTBYIOIUX €0
HAIPAaBJICHUIO MTOJTMOTOBKU U 00ECIIEUNBAIOIINX €T0 KOHKYPEHTOCIIOCOOHOCTh Ha PhIHKE TPY/Ia.

OO0yuenue o qucuuruHe «MareMaTHUeCKuil aHaJIn3y HallpaBlieHO Ha (hopMHUpoBaHKE y 00yda-
IolUXcs caeayommx komnereHuil B cootserctBuu ¢ ®I'OC 01.03.02 (ypoBeHb OakanaBpuaTa)
no Hanpasnenuio noaroroku 01.03.02 [Ipuxiagnas maremMaTuka 1 UHPOPMATHKA, YTBEPKIEH-
HBIM Npuka3zoM Muno6pHayku Poccun ot 10.01.2018 Ne9 (pea. ot 27.02.2023):

Ko u HaumMeHOBaHue KOMIIeTEHIIU NuaukaTopsl 10cTHAKEHUS KOMIIe-
TeHIMHU
OIIK-1. CnocoOeH npuMeHATh QyHAaMeH- NOIIK-1.1 Ucnons3yeT MeToAbl MaTeMaTu-
TaJIbHbIE 3HAHUSI, TOJYYEHHbIE B 00JIACTH Ma- | YECKOTO aHaJu3a U MOJIEIIMPOBAHUS /IS pe-
TEMaTHUYECKUX U (UJIM) €CTECTBEHHBIX HayK, LIeHMsI IPUKJIAJAHBIX 33]1a4 B TpodeccroHalb-
U MCII0JIb30BaTh UX B MpodeCcCHOHATIBHOM ie- | HOH chepe
ATEIILHOCTH NOIIK-1.2 Ymeer ucnosnb30BaTh OCHOBHbBIE

3aKOHBI €CTECTBEHHOHAYYHBIX TUCITUILINH B
npo¢eCCuOHANBHON IeATETLHOCTH, IPUME-
HSTh METOJIbl MATEMATHUECKOT O aHallu3a U
MOJICTTUPOBAHUS TCOPETHUSCKUX M IKCIICPH-
MEHTAJIBHBIX UCCIIETOBAHUN

HOIIK-1.3 Ucnonp3yeT B mpodeccruoHanb-
HOM JIeATETHbHOCTH 3HAHUS O MaTepuaniax,
IPUMCHACMBIX IJIA U3rOTOBJICHUA ﬂeTaneﬁ u
cOOPOYHBIX €TMHUI] aBTOMOOWIICH, aHATTN3H1-
PYET TEOPETUUECKUE U DKCIIEPUMEHTAIBHBIE
Hay4YHbIE UCCIIEIOBAHUS TI0 TTOUCKY U TIPO-
BEPKE HOBBIX H}Ieﬁ COBCPUICHCTBOBAHUA
HA3eMHBIX TPAHCTIOPTHO-TEXHOJIOTHYECKUX




MaIlliH, UX TEXHOJIOTHYECKOT0 000py10Ba-
HUSL

NOIIK-1.4 Ocymectnisier HHPOPMALIUOH-
HBII [TOMCK MO0 OTJENbHBIM CHCTeMaM 00BEeK-
TOB MCCJIEI0BAaHNUs, aHAJIU3UPYET TEOPETHYIE-
CKHe€ U DKCIIEpUMEHTAJIbHbIC HAYYHbIE HCCIIe-
JIOBaHMSI 110 TIOUCKY U NIPOBEPKE HOBBIX HIEH
COBEpIICHCTBOBAHUS HA3€MHBIX TPAaHC-
MIOPTHO-TEXHOJIOTUYECKUX MAlllUH, UX TEXHO-
JIOTHYECKOro 000pyA0BaHHUS.

NOIIK 1.5 YmMmeeT ucnonp3oBath PU3NIECKHe
SIBJICHUS B DJIGKTPOTEXHUYECKHUX U DJIEKTPOH-
HBIX YCTpOWCTBaX MH(POPMALIMOHHBIX CHCTEM
I uAeHTUPUKAUHU, GOPMYIUPOBAHUS U pe-
LIEHUS] TEXHUYECKUX M TEXHOJOTUYECKUX
po0JieM IKCIUTyaTallui TPAaHCTIOPTHO-TEXHO-
JIOTMYECKHUX MAIIMH U KOMILJIEKCOB

2. MecTO TMCUMILTHHBI B CTPYKTYpe 00pa30BaTe/IbHOM NPOrpaMMbl

JucuurinuHa OTHOCUTCA K 00s3aTenbHOM yacTu 6510ka bl: Monyns «Maremaruueckue u ecre-
CTBEHHO-HAYYHBIE JUCIUILTAHBD.
Hucnurnnuna 6azupyercs Ha CleayroIIei, MpoiaeHHOM TUCIUTLTHHE:
- IMHEeWHas anreopa.
Hucnunnuna « MareMaTuyecKuil aHaanu3y» JJOTUYECKH CBA3aHa C TIOCIEYOIIMMU TUCHUTITHHAMU
B obsazamenvnoti yvacmu:
- MaTeMaTUYeCKHUI aHau3;
- pusuka;
- IPOrPaMMUPOBAHUE;
- OCHOBBI MEXaHUKH;
- OCHOBBI MaTepUAJIOBEICHUS U COIPOTUBIICHUS MaTEpUaJIOB,;
- aHAJIUTUYECKasl TMHAMHUKA U TEOpHUs KoJIeOaHU;
- METOJl KOHEYHBIX AJIEMEHTOB;
- nuddepeHImanbHbie YpaBHEHUS U KOMILJIEKCHBIA aHAJIU3;
- YpaBHEHUS MaTeMaTHUeCKON (U3UKH;
- TEOpHS BEPOSITHOCTEM U MaTeMaTUYeCKasi CTATHCTHKA.
B uacmu, ghopmupyemoii yuacmuuxamu oopazo8amenbHblxX OMHOULeHUNL.
- IMHAMHKA U TPOYHOCTh OECITMIIOTHBIX TPAHCIIOPTHBIX CPEJICTB;
- TEOpHUSl aBTOMATUYECKOTO YIIPABJICHHS TPAHCIIOPTHBIX CPEJNICTB;
- UHTEJJIEKTYaJIbHbIE CUCTEMBI YIIPABIICHUS] TPAHCIIOPTOM.
B uacmu snexmusHbIX OUCYUNTUH
- YACJICHHBIE METO/IHI;
- METO/Ibl BBIUNCIICHUH.

3. CTpykTypa U coaep:KaHHue QU CIHUIINHBI

OO0mmas TpyJ0€MKOCTh JUCITUTUITHHBI COCTABISIET 4 3a4eTHBIC eUHUIIBI -144 gaca.




3.1. Buabl yueoHoii padoThl M TPY10€eMKOCTh

n/n Bun yueOHo# padoThI Koauecrso Cemectp 2
4yacos
AyauTOpHbIE 3aHATHS 72 72
B ToMm uucne:
Jlexkuun 18 18
1.
CeMuHApCKUE/TIPAKTHYECKUE 3aHIATHS 54 54
2.
JlaboparopHbIe 3aHATHS - -
CamocrosiTesibHas padora 72 72
IIpomekyTOouHas aTTecTALMSA
IK3aMeH 2 C)
Hroro 144 144

3.2. TemaTnyeckuii NJjIaH U3y4eHUs THUCHHNITHBI

Pazmemnién B npriioxenuu 1 k pabodeit mporpaMmme.

3.3.  ConaepxaHue pa3aejioB AUCHUILUINHBI

BBeaenue

[Ipeamer, 3agauu u conepxkanue TMCHUIUIUHBL. OCHOBHBIC ATAIbl PA3BUTHS TUCIUILIUHEI.
CrpykTypa Kypca, ero MecTo M pojib B IOJATOTOBKE OakaiaBpa, CBs3b C IPYTUMH TUCIUILUIMHAMH.

Pasnea 1. IlupdepennnanbHoe ncuuciaenne GyHKuui 01HOH nepeMeHHOoi

Tema 1. Yucnosas nociaenoBaTesbHOCTh. [Ipenen ynciioBoi mocaea0BaTenbHOCTH U €r0
cBoiictBa. @ynkuus. [loctpoenue rpaduxos Gpynkumii. [Ipenen pynkunn. OCHOBHbBIE TEOPEMBI O
npeznenax Gynkuun. [lepssiit u BTopoii 3ameuarenbHble pezensl. CpaBHEHHE OECKOHEYHO MaJlbIX
1 OECKOHEYHO OOJIBIINX BEJIMYMH. DKBUBAJICHTHbIE OECKOHEYHO MaJIble BEINYNHBI.

Tema 2. HenpepbIBHOCTh (QYHKILIMI B TOUKE M HA IPOMEXKYTKE, TOUKH pa3pbiBa GYHKIINH,
uX Kiaccupukanus. ACUMOTOTHI rpaduka GYHKIMH, UX KiIacCU(UKaIMsL.

Tema 3. [IpousBoanas ¢ynkiuu. ['eomerpuueckuii U Gpu3nYecKuii CMbICT IPOU3BOIHOM.
[TpaBuna quddeperurpoBanus 1 GOpMyJIbl BBIYUCIECHUS TPOU3BOIHBIX. Tabnniia mporu3BoIHBIX
OCHOBHBIX 3JIEMEHTAapHBIX (pyHKUUIl. Boruncienne npous3BoaHbIX (PYHKIMHA, 3aJaHHBIX pa3/iny-
HBIM 00pa3oM.

Huddepenunan. IIponsBoansie n AuddepeHnnansl BEICIUX MOpAaKoB. [IpubmmkeHHbIe
BBIUMCJIEHHSI C TOMOUIbIO TU(PPEpEeHIINANOB.

Tema 4. IIpaBuno Jlonuransa. @opmyna Teinopa. PackpbiTie HEONpeaENEeHHOCTEN pa3-
JUYHOTO TUMA. Pa3ioxeHne OCHOBHBIX dlIeMeHTapHbBIX QyHKIUH 110 popmyne Teinopa. [Ipubnu-
YKEHHbIE BBIUMCIIEHUS ¢ TOMOIIbIO (hopmyIsl Telnopa.

Tema 5. OcHoBHBIE TeopeMbl U HEepeHIINATBEHOTO UCYUCIIEHUs. MOHOTOHHOCTD (DyHK-
UM, SKcTpeMyMbl Heo0XoauMble U 10CTaTOYHbBIE YCIOBUS MOHOTOHHOCTH, JIOKAJIbHOTO 3KCTpe-
myma. MccnenoBanue BolykiaocTu rpaduka pyHkiuu. Touku nepernda rpapuka GyHKIUH.
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O6mras cxema uccneaoBanuss GyHKIMU U OCTpoeHHs ee rpaduka. CBoicTBa QyHKIIHUH,
HENpepbIBHBIX Ha oTpe3ke. Hanbomnbiee 1 HauMeHblee 3Ha4eHUs1 QYHKINU Ha OTPE3Ke.

Paznea 2. ludgdepenunanbHoe ucuucjaeHne pyHKIMH HECKOJBKHUX NepeMeHHbIX

Tema 1. OyHKIIMN HECKOJIBKUX NMEPEMEHHBIX. JINHUU 1 TOBEPXHOCTU YPOBHA. YacTHBIE TPOU3-
Boanble. [Tonubiit nuddepennuan. IIpousBoaHbIe CI0KHON PYHKIIMNA HECKOIBKUX MEPEMEH-

HBIX. YacTHBIE TPOM3BOAHBIE U MU depeHInansl Beicumx nopsakos. Teopema [Bapua.

Tema 2. [IpousBoanas no HanpasieHuto. ['paauent. KacarenbHas k kpuBoid. KacatenbHas
IUIOCKOCTh ¥ HOpMaJib K moBepxHocTH. Dopmyina Teitnopa. DxcTpeMyM (YHKIHH HECKOIBKHX
nepeMeHHbIX. HeoOXoaumbie 1 10CTaTOUYHbIE YCIOBUS SKCTPEMYMA.

Pa3zpnen 3. UnTerpanbHoe HCHUCIEeHHE

Tema 1. IlepBooOpa3Has. Teopema cyIiecTBOBaHUS HEOIPEACICHHOI0 MHTerpana. He-
OTIpeNIeICHHBId MHTETPAJl U €ro CBOMCTBA. Tabiuiia MHTETPaIoB OT OCHOBHBIX JIEMEHTApPHBIX
byHkuuit. MeTo HemocpeICTBEHHOTO HHTETPUPOBAHUS.

MeToab1 THTETPUPOBAHHS C TOMOIIBIO 3aMEHBI TIEPEMEHHOM, TOJIBEACHUEM 110/ 3HaK T depeH-
nuana. MeTon MHTErpUpOBaHUS 110 YaCTSIM.

HuTerpupoBanue palnoHaIbHbIX ApoOel, THTETPUPOBaHHE HEKOTOPBIX BUIOB HPPALMOHATBHBIX
U TPUTOHOMETPHUECKUX (QYHKIIMH.

Tema 2. 3ajaun, NpUBOISIINE K MOHATUIO ONPEACICHHOTO MHTerpana. OnpeaeneHHbIH
MHTETpaJl, €ro CBOMCTBA. Y CJIOBUS MHTErPUPYEMOCTH. MIHTErpall ¢ mepeMeHHbIM IPEIEIOM UHTE-
rpupoBanus. ®opmyna Hetorona — JleiitbHuma. 3aMmeHa nepeMeHHO B OIpeIeIEHHOM HHTETpalle.

[Ipunoxenus onpereneHHOro HHTErpaia B FTeOMETPUH U MEXaHHUKe (BbIYUCICHHE TLI0IIa-
Jei TI0CKUX (pUryp, ATMHBI KPUBOH, 00BEMOB.

Tema 3. HecoOcTBeHHBIE MHTETPaIbI IEPBOI'O M BTOPOTO po/a (1o 6ECKOHEYHOMY IpoMe-
KYTKY, OT HEOTpaHUYEHHBIX (DYHKIMI Ha KOHEYHOM ITPOMEXYTKE), IX CBOHUCTBA.

Tema 4. 3agauu, NpUBOSIIME K KPATHBIM UHTErpaiaM. JIBOHHON U TPOWHOW MHTErpasbl,
UX cBOMCTBA. [IpaBuiia BBIYMCIEHUS JBOMHBIX HHTETPAJIOB.

3.4. TemaTunka npakTHYeCKUX 3aHATHH MO JUCUUILIUHE
«MaTteMaTHYeCKNH aHAJIN3»

Ne Tema 3ausaTus

1 Paznen 1. Dj1eMeHTBI MATEMATHYECKOT'0 AHAJIHN3A.

UucnoBas MocienoBaTeabHOCTh. [Ipeaen 4uciioBoil nocuea0BaTeNnbHOCTH U €T0 CBOM-
crBa. [IpaBuna npenensHoro nepexona. @ynkuus. [Ipenen pyuxuuu. Teopemsl o mpene-
nax ¢pyHkuuu. IlepBblil 1 BTOpOi 3aMedaTeabHble Peiebl.

2 CpaBHeHHE OECKOHEYHO MallbIX U OECKOHEYHO OOJIBIINX BEJIMYHUH. DKBUBAJICHTHBIE Oec-
KOHEYHO MaJIble BEJIMYUHBI.

PackpsITHe HeOnpeneaeHHOCTEN PA3IMYHOIO TUIIA

4 HenpepbIBHOCTh QPyHKIIMI B TOUKE U Ha MpoMeExyTKe. OIHOCTOpOHHME Tpeesbl. Touku
paspbiBa pyHkiun. [TpuMeps! pemeHus 3a1a4

5 ITpousBonnas ¢ynkiun. IlpaBuia nupdepenunpoBanust u GOpMyIIbl BEIYUCIEHUS MPO-
u3BoaHbIX. Texnuka nuddepenmpoBanus

6 HuddepenurpoBanue oOpaTHbIX QyHKIMHA, GYHKIMHA, 3a]JaHHBIX HESIBHO, ITapaMeTpuye-
ck, Jorapupmmudeckoe nudpepeHnrpoBanmne

7 Huddepennnan. I'eomerpudecknii cmpbicn auddepennuana. [Iponssoausie u nudpdepen-
ITHAJTBI BBICHIMX MOPSIKOB. [IpnOimkeHHbIe BBIYUCICHUS C TOMOIIBI0 auddepeHnnaios.

w
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IIpaBuno Jlonuransa. @opmyna Telnopa. PackpblTue HEONPENEICHHOCTEH PA3IMYHOIO
Tuma. Pa3inoxeHuss OCHOBHBIX JIGMEHTAPHBIX (PyHKIHH 110 popMyie MaknopeHa.

9 [TpubnmkeHHbBIE BRIYUCIICHUS C TOMOIIBI0 Gopmyisl Teitnopa.

10 | [TonHoe nccaenoBanue GyHKIUHA U TocTpoeHue rpadukos. [Tpumepsl

11 | IlonHoe uccienoBanue GyHKIUN U OCTpoeHUe rpadukoB. [Ipumeps! (IPoI0KEHHE)
CamocrositenpHas padbora Nel Ha ceMuHape o GyHKIUSIM OJTHOW MEpEeMEHHOU

12 | Pa3znen 2. ®yHKIMH HECKOJIbKHX NepeMeHHbIX. JINHUU U TOBEPXHOCTH YpOBHs. Yacrt-
HbI€ MPOU3BOJIHBIC U Au(depeHLInal NepBoro mopsika.

13 | [onuwii muddepenuman. I[IpousBoansie ciaoxuoi ¢yHkumu. [IponsBonHas GpyHKIUH,
3a/laHHOM HesiBHO. YacTHble Mpou3BoAHbIE U qubdepeHInanbl BRICIINX NopsaKoB. Teo-
pema [IBapua.

14 | [Ipou3BojHas 10 HaIpaBJIeHHIO. [ paueHT.

15 | DkcrpemyM QYHKIIMHN HECKOJIBKUX MepeMeHHbIX. HeoOxoaumble v JOCTaTOYHBIE YCIOBUS
HKCTpEMyMa.

16 | CamocrosiTesibHasi padoTa Ne 2 Ha ceMuHape M0 (PYHKIUSIM HECKOJbKHUX MepeMeH-
HBIX

17 | Pa3zgen 3. UnTerpajbHoOe HCUHCIEHHE
[TepBooOpaznas. HeonpeneneHHblil HHTErpall U €ro cBoiicTBa. MeToa HenocpenacTBeH-
HOTO MHTETPUPOBAHHSL.

18 | UnTerpupoBaHue ¢ MOMOIIBIO 3aMEHBI IEPEMEHHOM, MMOIBEICHHEM 0] 3HaK auddepen-
nuana. MeToa MHTerpupoOBaHHsl 10 YacTsIM

19 | UHTerpupoBaHue parMoHaIbHBIX APOOEH, HHTETPUPOBAHUE HEKOTOPBIX BUIOB UPPAIIHO-
HaJbHBIX (PYHKITHI

20 | MaTerpupoBaHre TPUTOHOMETPHUECKUX (DYHKITHIA.

21 | BeruuciaeHue onpeIeIieHHbIX HHTErpaioB 1o ¢opmyiie Hetorona-JIeiioania. 3ameHa me-
PEMEHHON U MHTETPUPOBAHKE I10 YACTSIM B OINPEICICHHOM HHTETpae.

22 | IlpuosxeHust ONpeIeIEeHHOTO HHTErpaia B TeOMETPHH M MEXaHHKeE (BBIYMCIICHHE TIJIOMIA-
Jel IIOCKUX (Uryp, IIMHBI KPUBOMH).

23 | IIpuoxeHHsI ONpeIeIeHHOTO HHTErpajia B TEOMETPUH U MEXaHWKe (BBIUYUCIICHHE 00be-
MOB, IUIOIIA/IEH MOBEPXHOCTH).

24 | HecoOCTBeHHBIE HHTETPAJIBI IEPBOTO U BTOPOTO POJIa, HX BBIYHCIICHHUE.

25 | 3amauu, MpUBOASIINE K KPaTHBIM WHTETpasiaM. Beluucienrue NBOWHBIX UHTETPaloOB CBe-
JICHUEM K ITOBTOPHBIM. 3a7a4l Ha M3MEHCHHE MOPSIIKAa MHTCTPUPOBAHUS B TBOHOM HH-
Terpaie

26 | 'eomerpuyeckue u (pu3UIECKHE MPIIOKCHHUS KPATHBIX HHTETPAJIOB, PUMEPHI BHIYHCIIC-
HUSL.

27 | KoHTpoJIbHOE TECTUPOBAHKE 10 KYPCY.

4, Y4eOHO-MeTOAMYECKOEe U MH(POPMALIMOHHOE O0ecriedyeHue

4.1. HopmartuBHble 1okyMeHTbI H [OCThI

1. ®IroOC 01.03.02. [TpuknaaHas MaTeMaTuka U nHopMaTUKa. Y TBEPKIEH IpUKa3oM MUHOOD-

2.

3.

Hayku Poccuu ot 10.01.2018 Ne9 (peg. ot 27.02.2023).

AxanemMudeckuid yaeOHbIH TUTaH 1o HampasiaeHuto moarotoBku: 01.03.02. Tlpuxnannas mare-
Mmatuka 1 uHpopmatuka. Ilpoduns: HTemekTyanbHble CUCTEMBbI YITPABICHHS TPAHCIIOPTOM.
®opma 00yueHus — ounas. 2023.

Marpuna pacrpenenenus komnerenuuit 01.03.02. [Ipuknaanas MmaremaTuka U HHGOpMaTHKa
( UnTennexTyanbHble CUCTEMBI yIIpaBIeHUS TpaHcopToMm). 2023.



Vka3 IIpe3unenta Poccuiickoit @epeparun ot 01.12.2016 Ne 642 «Ctparerun Hay4dHO-TEX-
HOJIOrM4eckoro passutus Poccuiickoit denepanumy.

[Tpuka3z MunucTepcTBa o6pa3oBanus U Hayku Poccuiickoit deneparuu ot 23.08.2017 Ne 816
«O6 ytBepxxaennu llopsaka npuMeHEHHUs] OpraHU3aIMsIMH, OCYIIECTBISIOIUMEI 00pa3oBa-
TEbHYIO AEATEIbHOCTD, IEKTPOHHOTO 00yUYeHUs, AUCTAaHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHO-
JIOTUH NpU peaan3alnuu 00pa3oBaTeIbHbIX POrPamMm».

4.2. QOcHoBHas JUTepaTypa

Wnwun, B. A. Maremarnueckuii aHaim3 B 2 4. Yacts 1 B 2 kH. Knura 1 : yuyeOHHK 711 By30B
/ B. A. Wnbun, B. A. CanoBunuwii, b. X. CennoB. — 4-¢ usn., nepepad. u qomn. — Mocksa :
UsznarensctBo Opaiit, 2023. — 324 ¢. — (Bricmice obpazoBanue). — ISBN 978-5-534-
07067-5.

URL: https://urait.ru/bcode/513351

Wnwun, B. A. Martemarnueckuii ananmm3 B 2 4. Yacte 1 B 2 kH. Kaura 2 : yueOHUK TSI BY30B
/ B. A. Unbun, B. A. CagoBanuuii, b. X. CennoB. — 4-e usn., nepepab. u gon. — MOCKBa :
WznarensctBo FOpaiit, 2023. — 315 ¢. — (Bricmee obpa3oBanue). — ISBN 978-5-534-
07069-9.

URL: https://urait.ru/bcode/513352

4.3. JlomoHUTEJIbHAS JIUTEPATypPa

KeirmanoB, A. M. Martematnyeckuii ananus: yueOHoe mocobue st 6akanaBpos / A. M. Kei-
T™MaHOB. — Mocksa: U3narensctBo IOpaiit, 2019. — 607 c¢. — (bakanaBp. AxageMu4ecKuii

kypc). — ISBN 978-5-9916-2785-6.
URL: https://urait.ru/bcode/425244

4.4. JaexkTpoHHBbIE 00pa3oBaTebHbIE PeCypPChl

[TpoBenenue 3aHATHIA U aTTECTAlM BO3MOYKHO B TMCTAHLIMOHHOM (popMaTe ¢ MPUMEHEHUEM CH-
CTeMBbI JMCTaHIMOHHOTO 00y4deHus yHuBepcutera (CO-LMS) Ha ocHOBe pa3paboTaHHBIX Ka-
denpoit «MaTemMaTHKa» 3JIEKTPOHHBIX 0Opa3oBarenbHbIX pecypcoB (DOP) mo BceMm paznenam

IIPOrpamMMBlI:.

DJeMEeHThl MATEMATHYECKOTO
aHaJIn3a

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

NHTerpabHOE NCYUCIIEHUE
(GyHKUMH 0JTHON MepeMEHHOM

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

HuddepennnanbHoe ucuuce-
HUe (QyHKIUI HECKOJIbKUX Ie-
PEMEHHBIX

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

I[OHOJ'IHI/ITGJ'II)HI)IC TJ1IaBbl MaTeC-
MAaTHYCCKOI'O aHaJInu3a

https://online.mospolytech.ru/course/view.php?id=3592

Paspaborannbsie JOP BKII0YAIOT TPEHHUPOBOYHBIE U UTOTOBBIE TECTHI.
[Topsimox mpoBeneHus: paboT B AUCTAHIIMOHHOM (hopMaTe yCTaHABIMBAETCS OT/EIbHBIMU PacIo-
PSDKEHUSIMH ITPOPEKTOpa Mo yueOHOM paboTe 1/UiH LEHTPOM yueOHO-METOINYeCKOil paboThI.

Ka)KI[LIfI CTyI[CHT OGCCHC‘ICH I/IHI[I/IBI/I,Z[yaJ'IBHBIM HCOTpaHI/I‘-IeHHLIM IlOCTyl'IOM K 3J'IeKTp0HH0171
OMOIMOTEKE MOCKOBCKOTO TIOJIATEXA
https://online.mospolytech.ru/course/view.php?id=7621&section=1 .



https://urait.ru/bcode/513351
https://urait.ru/bcode/513352
https://urait.ru/bcode/425244
https://online.mospolytech.ru/local/crw/course.php?id=313
https://online.mospolytech.ru/local/crw/course.php?id=3781
https://online.mospolytech.ru/local/crw/course.php?id=3362
https://online.mospolytech.ru/course/view.php?id=3592
https://online.mospolytech.ru/course/view.php?id=7621&section=1

HHTepHeT-pecypchl BKIIOYAIOT Y4eOHO-METOAMUYECKUE MaTepUallbl B JIEKTPOHHOM BUJE, IIPE-
CTaBJICHHBIC Ha caiiTe mospolytech.ru B paznene: «LleHTp MaTeMaTHUECKOro 0Opa3oBaHUs»

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

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

HOJ’ICSHBIG y‘le6HO-MeTOI[I/ILIeCKI/Ie nu I/IH(bOpMaI_[I/IOHHBIe MaTepI/IaJ'IBI Hpe,I[CTaBJ'IeHbI Ha CafITaXi
http://exponenta.ru, http://eqgworld.ipmnet.ru/ru/info/mathwebs.htm.

[Tepedens pecypcoB HH(HOPMAITMOHHO-TEIEKOMMYHHUKAITMOHHON ceTH « THTepHET» JUIsl OCBOCHUS
JMCIMILTHHBL: WWW.matematikalegko.ru>studentu, www.i-exam.ru.

4.5. J/InuieH3UOHHOE U CBOOOIHO PAaCHPOCTPaHsieMOe MPOrpaMMHOe

o0ecmeyeHmne

No| HammenoBanme | PazpaGoruumk [1O | JJloctymHocth (mu- | Ccblika Ha Equnbiii peectp
(mpaBoobiaa- LIEH3UOHHOE, CBO- | POCCHUUCKUX MPOTPaMM JIJIst
TEJb) 060/HO pacrnpo- OBM u B/] (npu Hanuuum)
CTpaHSIEMOE)
1 | Astra Linux | OOO JInnensnonHoe https://reestr.digital.gov.ru/ree
Common Edition | "PYCBUTEX- str/305783/?sphrase_id=9540
ACTPA" 36
2 | MoiiOduc OO0 "HOBBIE JInnenzuonnoe https://reestr.digital.qov.ru/ree
OBJIAYHBIE str/301558/?sphrase_id=9433
TEXHOJIOT' " 75

4.6. CoBpemeHHbIe MPO(ecCHOHATbHBIE 0a3bI IaHHBIX M HH(OPMAIIHOHHBIE CIIPa-
BOYHbIE CHCTEMBI

Ilepeyennb pecypcoB cetu UHTEpHET, JOCTYNHBIX AJI51 OCBOCHHUS IMCUUILINHbI:

HaunmenoBanue

Ccbuika Ha pecypce

HocTynHocTh

NudopmannoHHo-cipaBoYHbIE CHCTEMbI

Stack Overflow

https://stackoverflow.co

HoctynHa B cetn UH-
TepHeT 0e3 orpaHuye-

JApTOB BBICHIETO 00pa30BaHUS

m/
HUI
Wudopmannonnsie pecypcesl Cetu )
http:// www.consultant.ru | loctymao
KoncynbsrantlIntoc
[Topran ®enepanbHbIX rocyap-
CTBEHHBIX 00pa3oBaTenbHbIX cTaH- | http://www.fgosvo.ru. JoctynHo
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http://mospolytech.ru/index.php?id=4486
http://mospolytech.ru/index.php?id=5822
http://exponenta.ru/
http://eqworld.ipmnet.ru/ru/info/mathwebs.htm
http://www.i-exam.ru/
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
http://www.consultant.ru/

DJIeKTPOHHO-0MOJIMOTEYHbIE CHCTEMbI

Jlanpb https://e.lanbook.com/ HoctymnHa B cetu MH-
TepHeT 0e3 orpanuye-

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

HUH

IIpodeccuonasibubie 6a3bl JAHHBIX

basa naHHBIX HAY4HOM AJIEKTPOH- http://www.elibrary.ru JoctynHo
HOM OubIMOoTeKN
(eLIBRARY.RU)

Web of Science Core Collection — | http://webofscience.com | JoctynHo
noJuTeMaTuuecKas pedepaTHBHO-
oubnuorpaduyeckas u
HayKoMeTpHuueckas (0nbamomerpu-
yeckas) 0aza JaHHBIX

5. MarepuajJibHO-TeXHUYECKOe o0ecneYeHne AU CIUIIIHHbI

MarepuanbHO — TeXHHYECKas 0a3a yHUBEpCUTETa o0ecIeurBaeT IPOBEIEHUE BCEX BHJIOB
3aH$ITI/II\/JI, npeaAyCMOTPCHHBIX y‘-Ie6HBIM IJIaHOM, U COOTBCTCTBYCT I[CfICTBYIOIlIHM CaHHUTApPHBIM U
IPOTUBOIOXKAPHBIM IPABUIJIaM M HOPMaM.

Kadenpa «Matemaruka» He pacriosiaraetT COOCTBEHHBIM ay JUTOPHBIM (DOHIOM U HCIIONb-
3yeT yueOHble ayIMTOPHU U3 00111ero poHa yHUBEpCUTETA.

HpI/I H€O6XO}II/IMOCTI/I JJI TIPOBCACHUA MHTCPAKTUBHBIX IMTPAKTUYCCKUX 3aHATHI HCIIOJIB3Y-
I0TCSI KOMIIBIOTEPHBIE KJIACChl YHUBEPCUTETA.

6. MeToanueckue peKoMeH AU

6.1. MeToanyeckue peKOMeHIALMH JIsl IPenogaBaTeisi
110 OPraHu3auuy 00y4eHus

[Ipexne Bcero, ciaenyeT oOpaTuTh BHUMaHHUE CTYAGHTOB Ha TO, YTO IPAKTUUECKU BECh U3Y-
YyaeMblii UMU MaTepuai He TpeOyeT Kakoi-mubo crenuanbHOl (AONOJHUTENbHOM) MOATOTOBKH U
BITOJIHE MOJKET OBITh YCIIEIIHO U3y4Y€H, €CIIU CTYAEHTHI OyAyT MOCEHIaTh 3aHITHSI, CBOEBPEMEHHO
BBITOJIHATH JOMAIIIHUE 33aHUs U MTOJIb30BaThCs (IIPU HEOOXOAMMOCTH ) CUCTEMOM MJIaHOBBIX KOH-
CyJIbTalluil B TEUEHUE KaXJ0ro cemecTpa. Bolenmnve B Kypc MaTaHalIM3a pasJienbl SBISIOTCS
KJIACCUYECKHUMH, B TO 7K€ BPEMS OHU NTPAKTUYECKH OPUEHTUPOBAHBI, TAK KaK UMEIOT LIIMPOKOE pac-
IIPOCTPaHEHUE I PEIeHUs Pa3HOTO poja 3a7ad BHYTPU CaMOM MaTeMaTUKU U MPUKIAIHbIX 3a-
nad. MIX ocBOEHME MOMOKET CTYIEHTaM JIOTMYECKH BEPHO, apTyMEHTHPOBAHO M SICHO CTPOUTH
YCTHYIO U MIUCbMEHHYIO PEYb, YCIEUTHO MPUMEHITh HAKOIJIEHHbIE 3HAHUSI B MPOECCHOHATBHON
JESATEIIBHOCTH.

HeoOxoaumo ¢ camoro Havasna 3aHSITUH peKOMEHIO0BATh CTYAEHTaM OCHOBHYIO U JIOTIOJ-
HUTEJIBHYIO JIMTEPATYPy, a B KOHIIE CEMECTPA JaTh CIUCOK BOIIPOCOB JJIS IOATOTOBKH K dK3aMEHY.
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http://www.elibrary.ru/
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Ha nepBoM 3aHATHM IO JUCLHUIUIMHE CIeyeT 00513aTelIbHO MPOUH(POPMHUPOBATE CTYAEH-
TOB O BHJIE M (hopMax TEKYIIeH U MPOMEKYTOUHON aTTeCTalui M0 AUCHUILTHHE, CPOKaX UX IMPo-
BEJICHMSI, YCJIOBUSAX JIOIYCKA K IPOMEKYTOYHOM aTTeCTALMH, IPUMEHSAEMBIX BUAAX IIPOMEKY-
TOYHOT'O KOHTPOJIS.

N3noxeHne TEOpEeTUYECKOro MaTepHasa JOJKHO COIPOBOXKAATHCS WMILIIOCTPATUBHBIMU
pUMepaMu, TIIATEIFHO OTOOPAaHHBIMH MPENO/IaBaTeIeM TaK, YTOObI TEXHUYECKUE TPYAHOCTU U
BBIKJIAJIKM TP PELICHUN 3aa41 HE OTBJIEKAJIM OT IJIaBHOT'O: OCMBICIICHMSI UIEU U CYyTH IIPUMEHS-
eMbIX MeTo0B. ClieZlyeT Bcerza yKa3blBaTh IPUMEpPHI IPAKTUUECKOTO IPUMEHEHUS PACCMOTPEH-
HBIX Ha 3aHATHUSX YpaBHEHUH U (HopMyJI.

[IpakTueckue 3aHATHS AOKHBI OBITh OPraHU30BAHBI NIPENIOJABATEIIEM TaKUM 00pa3oM,
YTOOBI OCTABAJIOCh BPEMsI Ha MEPUOJUUECKOE BBINOJIHEHUE CTYJeHTaMU HEeOOJIbIION caMocTos-
TEJIbHOM pabOThI B ay TUTOPHUHU JJIsl IPOBEPKU YCBOCHHUS U3JI0KEHHOTO MaTepHaa.

IIpenonaBaTens, BeAyIUi IPaKTHUECKUE 3aHATHUS, JOJKEH COIIaCOBBIBaTh yuyeOHO-TeMa-
TUYECKUH IJIaH 3aHATUH C JIEKTOPOM, UCII0JIb30BATh EANHYIO CUCTEMY 0003HAYEHUH.

IIpenonaBatemnto cieayeT 10OMBATbCS CUCTEMAaTHUYECKOW HENpPEepbIBHONW pabOThl CTYAEH-
TOB B TEYEHHE CEMECTPA, HEOOXOAUMO BBISBIIATH CHIIbHBIX CTYA€HTOB U IIPUBJIEKATh UX K HAYYHOU
paboTe, K y4acTHIO B pa3HOr0 pojia OJIMMIIMAaX U KOHKypcax.

CTyZneHT I0JKEH OUlylaTh 3aMHTEPECOBAHHOCTD MPENOJaBaTelisl B JOCTH)KEHUN KOHEU-
HOI'O pe3ysibTaTa: B NPUOOPETEHUH OO0YyYaroIUMHCS HPOYHBIX 3HAHUM, YMEHUH W BIAJACHUSA
HaKOIJICHHOH WH(pOpMaIMei s peleHus 3a/1a4 B TpopeCCHOHATBHON e TeIbHOCTH.

3.1.1. Oo6pa3oBaTejibHbIE TEXHOJIOTHH

[TpoBeneHue 3aHATHI U aTTECTAllM BO3MOXHO B JUCTAHLIMOHHOM (hopMaTe C IPUMEHEHUEM CHU-
CTEeMBbI IUCTAaHIIMOHHOTO 00y4enus yuuepcutera (CIO-LMS) Ha ocHOBe pa3paboTaHHBIX

kadenpoii «MaTemaTHKay AJMEKTPOHHBIX 00pazoBaTesbHBIX pecypcoB (DOP) mo Bcem paznenam
nporpammsl (cMm. 1. 4.4).

[Topsanox mpoBeneHus: paboT B TUCTAaHIIMOHHOM (hopMaTe yCTaHABIUBACTCS OTAEIbHBIMU
pacropspKeHUSIMU TPOPEKTOpa MO y4eOHOW paboTe W/UiIM HEHTPOM y4eOHO-METOUYECKON pa-
OOTHI.

6.2. MeTtoauyeckue yKazaHusi A 00y4al0mMXcs 10 0CBOEHUIO

JTHCIHUILINHBI

Pa3nea 1: nuddepenunanbHoe ncuucjiaeHne GyHKIMA 0HOH NepeMeHHOi

[Tpu u3ydyenun quddepeHraaIbHOro ucuncienus GyHKIUA oHOM epeMeHHOoi oOpaTuTe
BHHUMaHUE Ha MOHATHE Ipeena GyHKIUY B TOUYKE U METOAbI €ro BeiuKcieHus. [penen — ogHo u3
OCHOBHBIX MOHATHH MaTemaThyeckoro aHanusa. Ilpu BblUMcieHHU npenesnoB (GyHKIMM HAJO,

IIPEKIE BCETO, BBIACHUTH XapaKTEP HEONPENECIEHHOCTH 9 , E, 0-00,00—00,1" |. YroGHI
00

OBJIAJIETh TEXHUKOW PELICHUs 3a]ja4 Ha BBIUMCIIEHHUE MPEAEIIOB, HAJ0 3HATh JBa 3aMevaTelbHbIX

npejena, TabauIly SKBUBAJIEHTHBIX O€CKOHEUHO MaJIbIX, TpaBmiIo Jlonurans, pa3audHble IPUEMbl

PACKPBITUSI HEOTIPEIEIIEHHOCTEH B 3aBUCUMOCTH OT BUJAa (D)YHKIIMU U PELIUTh 1OCTATOYHO OO0JIb-

I10€ KOJIMYECTBO 3a/1a4.

[Ipu u3ydeHHU TeM, MOCBSILEHHBIX MPOMU3BOAHON U AuddepeHunany (GyHKIHHU, HATO
OCMBICJIUTh UX T€OMETPUUYECKUI CMBICII, TOHUMATh pa3ninue Mex1y HUMH (auddepeHnuan - 3To
rJIaBHAs JTMHEWHas 4acTh npupamieHus GyHkiun). TBepao 3HaTh (kak Tabauiy yMHOXKeHuUs) hop-
MyJibl TuddepeHIpoBaHUs OCHOBHBIX 3JIEMEHTAPHBIX (PYHKIMHM U npaBuia auddepeHupona-
HUS (BCe, KOHEUHO, HO 0COOEHHO MpaBUiIo AU HepeHIupOBaHHS CI0XKHON QYHKINN).

OOpaTtuTe BHUMaHUE TaKke Ha oco0eHHOCTH TuddepeHrpoBaHus GyHKIUHN, 3aJaHHBIX
B HESIBHOHM (popMe, TapaMeTpHUEeCcKH, Ha IpUeM Jorapugmuyeckoro auddepeHunpoBanus.
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Cnemyer 4eTKo 3HaTh U YMETh IPUMEHSATH aITOPUTM HCCIe10BaHus (yHKINI 1 OCTpoe-
HUS rpaUKOB: ONpeIeTIeHNEe TOUEK pa3pbiBa (M UX Kiaccu(UKAIUIO), aCUMIITOT rpaduka (BepTu-
KaJbHOW, HAKJIOHHOM, TOPU30HTAIILHOI ), HEOOXOIMMBIE U TOCTATOYHBIE YCIOBHSI MOHOTOHHOCTH
(YHKINH, CYIIECTBOBAHUS JIOKAILHOTO IKCTPEMyMa, MIPOMEKYTKOB BBITYKJIOCTH U BOTHYTOCTH
(GyHKIMH U TOYEK Teperuoa.

Paznen 2: nuddepennnanbHoe ncuucieHue PyHKIUI HECKOJIbKHX NepeMeHHbIX

[Ipu n3yyenuu JaHHOTO pasjena oOpaTUTe BHUMaHUE HA TO, YTO (PYHKILUS ABYX IT€PEMEH-
HBIX UMEET HArJISIHBIM TEOMETPUUYECKUN CMBICI — 3TO TOBEPXHOCTH B TPEXMEPHOM IIPOCTPAHCTBE
Hazno ocMbICTUTE MOHATHS YaCTHBIX MPOU3BOIHBIX U MOJHOTO nuddepenimana u ocodeH-
HOCTh WX BBIYHCIICHHS, OBJIQ/ICTh TEXHUKOW BBIUMCICHHS TMPOW3BOJHBIX OT CIOXHOW (DyHKIINK

HECKOIBKHX MepeMeHHbIX. Cie/lyeT o6paTHTh BHUMAHUE Ha T0, uto misi ¢pynkumn 2 = Z(X, Y)

0°z 9%z

CMEIIaHHBIE YACTHBIE MPOU3BO/IHBIE BTOPOTO MOPSJIKA PABHBI MEXKITY COOOI:

pema IlIBapma), To ecth MOPsIOK TG GEePSHIIMPOBAHUS HE UMEET 3HAUYCHUS.

Jiis GyHKIMY HECKOJIBKUX MEPEMEHHBIX CKOPOCTh U3MEHEHUS (PYHKIIMH B TPOU3BOILHOM
HaIpaBJICHUHU XapaKTEePU3YyeTCsl MPOU3BOIHOM O HAMPABICHUIO, @ HAUOOJIbIIAsi CKOPOCTh U3Me-
HeHust QYHKIMK Oy/IeT B HapaBIeHUH BEKTOpa IPalueHTa.

Crnenyer oOpaTUTh B 3TOW TeME BHUMAaHUE HA HEOOXOIUMOE U JIOCTATOYHOE yCIIOBUS CY-
[IECTBOBAHUS IKCTpeMyMa (GYHKIIUN HECKOJIbKUX MEPEMEHHBIX.

Pasznen 3: HHTErpajJbHOC HCYUCJTICHUEC

B uHTerpasbHOM HMCYHMCIIEHUU pELIaeTcs 3ajada, oOpaTHOM TOM, KOTOpasl paccMaTpuBa-
nack B U depeHIHaTbHOM HCUHCICHAN: HEOOX0AMMO Haiiti s nauHoi ¢pyrkimn 1 (X) Takyio

(byHKLHIO, TPOU3BOHAS OT KOTOPOH ObliIa Obl paBHa 3a7aHHON. MIHTerpupoBanue GpyHKuuil — 10-
CTaTOYHO CJIOKHBIN pa3/iel MaTEMATHUKH, OBJIAIETh KOTOPBIM MOKHO TOJIBKO, €CJIM CTYIEHT «BO3b-
MET» 10CTaTOYHO OO0JIBIIOE KOJTUYECTBO HHTETPAIOB PAa3HOTO TUIIA.

Hazno tBepao 3HaTh TaONMIly HHTETPATIOB OT OCHOBHBIX AJIEMEHTAPHBIX (PYHKIIMM, OCHOB-
HbI€ METO/Ibl MHTEIPUPOBaHUS (3aMEHa ITepeMEHHOH, M0JIBEICHUE MTOJ1 3HAK Ju(epeHimana, uH-
TErpUPOBAHUE 10 YACTSM, IPUEMbI BHIYMCIEHUS HHTErPAIOB OT pallMOHAIBHBIX Ipo0eH, OT paz-
HOT'O THIa TPUTOHOMETPUYECKUX (PYHKLHUH).

Hano ocMbIcauTh €1MHCTBO ITOAXO0AA K TOCTPOCHUIO ONPEIEICHHBIX, KPATHBIX, KPUBOJIU-
HENHBIX, IOBEPXHOCTHBIX MHTETPAJIOB — IOCTPOEHUE HEKOTOPOM MHTETPAJIbHON CyMMBI U IIpe-
JIETIbHBIN TTEPEXO/.

3HaTh T€OMETPUUYECKHUI CMBICIT U OCHOBHYIO (hOpPMYJTy BBIUMCIICHUS ONPEIeICHHBIX UHTE-
rpanos — popmyiy Hetorona — JleiitbHu1a, reoMeTpruueckre U pU3ndecKue NpUIoKeHUs! onpeie-
JIEHHBIX M KPAaTHBIX MHTErpajioB, YMETh HAXOJHUTh IJIOIIAb MIIOCKON (UTYpBHI, JUIMHY KPUBOM,
00BEM U IJIOLIAAb IOBEPXHOCTH TEJ BPAIICHHUS.

7. ®OH/ OLIEHOYHBIX CPEACTB

@DOHJT OLICHOYHBIX CPEACTB IpenacTaBieH B [Ipunoxenun 2 k padodeil mporpaMMe M BKIIIOUAET
pasaens:

1. MeTtoabl KOHTPOJIS U OLIEHWBAHUS PE3YJIbTATOB 00YUEHHUS.
2. I1Ikana ¥ KpUTEpUU OLICHUBAHUS PE3yJIbTaTOB O0YUCHUS.
3. OueHOYHBIE CPEACTBA.

3.1. Texymuii KOHTPOJIb.

3.2. [IpoMexxyTOoUHas aTTecTanus.
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Ilpunosicenue 1

TemaTuyecKU# IJIAH JUCUMILIMHBI «MaTeMaTHYeCKUI AaHAJIU3» 10 HATIPABJICHHUIO OATOTOBKH
01.03.02 «Ilpukgagnasi MaTeMaTHKA U HHOPMATUHKAY

Ipoduis:
«AHTEUIeKTYaJIbHbIE CUCTEMbI YIIPABJIECHUSA TPAHCIIOPTOM))
(bakamaBp)
Ouynas ¢popma 00yueHust
I'ox Hadopa 2023/2024
Buabl yueOHoii padoThl,
Buabl camocTosiTeJIbHOM pa- ®opmBbI
BKJIIOYASI CAMOCTOSITEJILHYIO GOTEI
o paboTy CTy1eHTOB, arrecra-
o
Ne 5 g & CTy/IeHTOB UL
o Paznen 2 % 2 M TPYI0EMKOCTH B 4acax
8 = 8 Pe-
Jl | II/C | Jlad | CPC | KCP | K.P. | K.IL. | PI'P | ¢e- | K/p 9 3
par
Bropoii cemecTp
Pa3znen 1. JuddepenunanbHoe uc-
yucjaenue pyHKIMii o1HOI nepeMeH-
11 by P 2 1 2| 2 4 +

Hoii. YucnoBas mocienoBaTeIbHOCTD.
IIpenen yncIOBOM MOCIIEI0BATEIBHO-
CTHU U ero corcrsa. [IpaBuia npe-
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nenpHOro nepexona. @ynkuus. [Ipe-
nen GyHkiuuu. TeopeMsl o mpezenax
byHKIMN.

Boinaua 3aganmii PI'P Ne 1 mo maTe-
MATHYECKOMY aHAJIH3Y.

1.2

[1epBblii 1 BTOPOI1 3aMeUaTeibHbIC MIpe-
nenbl. beckoHeuHo Masble U Oecko-
HEYHO OoJbllIMe BEJIUYMHBL. DKBHBa-
JICHTHbIE OECKOHEYHO MaJjble BeJu-
4yuHbI. PackpbiTHE HEONpeaeIeHHOCTEN
pa3HOro THUIIA.

1.3

HenpepreiBHOCT (DyHKIHMIA B TOUKE 1 HA
npoMexyTtke. OIHOCTOpOHHME IIpe-
nenel. Touku paspeiBa (QyHKIWH, UX
KJaccuukanms.

1.4

[TpousBonHas ¢yHkuuu. I'eomerpude-
CKMH M MEXaHWYECKUW CMBICII TIPOU3-
BogHoW. [IpaBuna muddepennupona-
HUS U (POpPMYJIbI BBIYMCICHHS TPOU3-
BOJHBIX. Tabmuia NpOU3BOAHBIX OC-
HOBHBIX 3JIeMEeHTapHbIX QyHKIMHA. Tex-
HUKa 1 dhepeHIupoBaHus

1.5

Huddepennman. [IpousBoausie u qud-
depeHnuansl BeICIINX NopsiakoB. [Ipu-
OJIMYKEHHBIC BBIYMCIICHHS C TTOMOIIBIO
nuddepeHIanos.

1.6

IIpaBuno Jlonuransa. ®opmyna Teit-
nopa. Pa3noxkeHns OCHOBHBIX 3JIEMEH-

16



TapHbIX (yHKIME 1o Qopmyne Teii-
aopa. IIpubnmkeHHbIe BBIYMCICHUS C
nomotsio popmyssl Teitnopa.

1.7

OcHoBHBIE TeopeMbl auddepeHITnaTb-
HOTO  HMCYHUCIeHHs. MOHOTOHHOCTB
byHKIMH, SKcTpeMyMbl. Heobxoaumbie
U JIOCTAaTOYHBIC YCJIOBUS MOHOTOHHO-
CTH, JIOKQJIBHOTO JKcTpemyMma. Mccie-
JIOBAaHUE BBITYKJIOCTH Tpaduka GyHK-
un. Touku neperuoda.

1.8

OO61as cxema ucciaenoBaHus PyHKIUU
u noctpoenusi ee rpaduka. CpoiicTBa
(GyHKIUMI, HENpPEpbIBHBIX Ha OTPE3KE.
Haubonbinee 1 HauMeHbllee 3HAYCHUS
(GYHKIIMM Ha OTpE3KeE.
CamocrosiTeibHast padora Nel Ha ce-
MHHape 1Mo (PyHKIUAM OJHOH mepe-
MEHHOM

1.9

Pa3nes 2. ®yHKIUSA HECKOJBKHUX Ie-
peMeHHBbIX. [Ipenen u HenpepbIBHOCTD.
OcHOBHBIE CBOICTBa HEMPEPHIBHBIX
¢yHkuuii. YacTHele POU3BOJHBIE.
[Tonusiii muddepennmar.

Boinaua 3apannii PI'P Ne 2 no ¢pyHk-

HUAM HCCKOJIbKHX IIEPEMECHHbIX

1.10

[Ipou3BoHBIE CNOXKHONW (DYHKIIUU He-
CKOJIbKMX MEepeMeHHbIX. YacTHbIE Mmpo-
U3BOJHBIE U AU depeHIraIbl BRICIINX
nopsinkoB. Teopema IlIBapua. ITpowns-
BOJIHAsI IO HAIIpaBJIEHUIO. [ paiueHT.

10
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1.11

OKkcTpeMyM (YHKIMU HECKOJBKUX Tie-
pemenHbIX. HeoOxonumeble u qoctaToy-
HBIE YCJIOBUS IKCTpEMYMa.
CamocrosiTesibHasi padoTa Ne2 Ha ce-
MHUHape M0 (PYHKIHUAM HECKOJIbKHX
nepeMeHHbIX

11

1.12

Paznen 3. UHTerpajbHoe HcCUHCIe-
HHE

[TepBoobOpasnas. HeonpeneneHHbIN UH-
Terpaj u ero cBoicraa. Tabnauia uHTe-
rpajioB OT OCHOBHBIX 3JIEMEHTAPHBIX
bynkuii. Meron HenmocpeaCcTBEHHOTO
WHTETPUPOBAHUS.

Boigaua 3aganmii PI'P_Ne 3 mo nnTe-
IPAJIbHOMY HCYHCJICHHIO

12

1.13

HuTerpupoBanue ¢ MOMOIIBIO 3aMEHBI
MEePEMEHHOM, TMOJBEICHUEM IO 3HAK
muddepennmana. MeTor UHTETpUpOBa-
HUS 110 YaCTSIM

13

1.14

WHTerpupoBaHue palloOHAIBHBIX APO-
0eil MHTErpupoBaHHE HEKOTOPHIX BH-
JI0OB MPpalMOHAJIBHBIX U TPUTOHOMET-
pudecKuX QYyHKIUH.

14

1.15

3aa4u, IPUBOSAIINE K IIOHATHUIO OIIpe-
JeneHHoro uurerpana. CBoicTBa omnpe-
nenenHoro unrerpana. ®opmyina Hero-
ToHa-JleiiOHMIa. 3aMeHa THepeMeHHOU
Y MHTETPUPOBAHUE 10 YacTAM B OIpe-
JICTICHHOM MHTETpaJie

15

1.16

[TpunoskeHnss ONpPENENeHHOIO HHTE-
rpaja B T€OMETPUH M MEXaHUKE (BbI-
YHUCJICHUE TUIOMAAeH IUIOCKUX (uryp,

16
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JUTMHBI KPUBOW, OOBEMOB, ILIOMIAICH
MTOBEPXHOCTH).

1.17

HecoOcTBeHHbIE MHTETpaJIBI IEPBOTO U
BTOPOT'O POJA, UX CBOMCTBA.

17

1.18

3ajauu, IPUBOASIINE K KPATHBIM UHTE-
rpajaM. JIBOMHONH M TpPOHMHOM HHTE-
rpajbl, HX CBOMCTBa. Bbruucienue
JIBOMHBIX MHTETPAJIOB CBEJICHUEM K I10-
BTOpHBIM. ['eomerpuueckue u pusnye-
CKHE TPUJIOKEHUSI KPaTHBIX HHTErpa-
JIOB

KoHTpoJibHOE TecTHpOBaHHE

18

®opma aTTeCTAINAA

19-21

Bcero yacoB nmo jucuMIJInHe

18

54

72

PI'P

caM.
pao.
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Ilpunoscenue 2

®OH/I OHEHOYHbLIX CPEJICTB
MO JUCUMUILINHE

«MaTeMaTHYeCKHN aHAJIN3)»

Hanpasnenue noaroroku: 01.03.02 «I[Ipuknagnas maremaTnka u ”HPOPMATHUKA
[Tpoduib: «MHTENIEKTYyalIbHBIE CUCTEMBI YIIPABJIEHUS TPAHCIIOPTOMY.
®dopma 00yueHHS: OUHasl.

Kadenpa: «Maremarukay

1. MeToabl KOHTPOJIA ¥ OLIeHUBAHUS Pe3yJIbTATOB 00y4YeHHs

JIst KOHTPOJISL yCIIeBA@MOCTH M KauecTBA OCBOSHHS AUCIMIUIMHBI HACTOSIIEH ITporpaMMoit
IPEyCMOTPEHBI CIIETYFOIINE BUABI KOHTPOJISA:
- KOHTPOJIb TEKYIEH yCIeBaeMOCTH (TEKYIIH KOHTPOJIB);
- IPOMEXKYTOYHAsl aTTecTalus (3K3aMeH).

2. lllkana u KPUTEPUHU OLIEHUBAHUS Pe3yJIbLTATOB 00y4YeHUSs

®dopmMa NPOMEKYTOYHOM ATTECTALMH: IK3aMeH

[IpomexyTouHas arrectanus o0yyaromuxcs B (popMe 3K3aMeHa IPOBOAUTCS 110 pe3yIbTaTaM
BBITNIOJIHEHUSI BCEX BUJIOB y4eOHOU paboThI, IPEyCMOTPEHHBIX YUEOHBIM IIJITAHOM 110 JaHHOM AUCILIU-
IUIMHE, IIPY 3TOM YYMUTBIBAIOTCA PE3YyJIbTAaThl TEKYLIErO0 KOHTPOJIS yCIEBAEMOCTH B TEUCHHE Ce-
MecTpa. OeHKa CTEeNeHH JOCTHKEHUS 00yJarollMMUCS MJIaHUPYEMbIX pe3yIbTaToB OOy4EHHUS IO
JUCLHUIIIIMHE TIPOBOAUTCS MPENOJABaTeIeM, BEAYIIUM 3aHATHS 110 JUCHUIUIMHE METOJ0M JKCIIepT-
HOM oneHKH. [1o uroram nNpomMeKyTO4HOW aTTECTALMU 10 IUCHUILIMHE BBICTABIISIETCS OLIEHKA «OT-
JUYHO», «XOPOLIO», «YAOBJIETBOPUTEIBLHO» HUIIU «HEYJOBIETBOPUTEIBLHO.

IIkana oueHNBaHUA Onucanne

BeinonHeHsl Bce 00si3aTesIbHbIE YCI0BHS MOATOTOBKHM CTYy-
JAeHTa K NPOMEKYTOYHOH aTTeCTALMH, IPEIYyCMOTPEHHBIE
IporpaMMoi quctuIuinHel. CTyIeHT NEMOHCTPUPYET COOTBET-
CTBUE 3HAHUH, yMEHUH, HABBIKOB MTOKA3aTeNsIM, IPUBEJCHHBIM B
OTan4HO TabynLax, onepupyeT NPUOOPETEHHBIMU 3HAHUSIMHU, YMEHUSIMH,
HaBbIKaMU, PUMEHSET UX B CUTyal[UsX MOBBIIIEHHOW CIOXHO-
ctu. Ilpm sToM MoOrytr OBITH JNONYILIEHBl HE3HAUYUTEIbHBIE
OIIMOKH, HETOYHOCTH, 3aTPyJHEHHs IMPH IMEepeHOoce 3HaHWM u
YMEHHI Ha HOBbIE, HECTaHJAPTHBIE 3a/1a4H.
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Xoporo

BrinonHeHsl Bce 00si3aTe/lbHbIE YCJI0BUSI MOATOTOBKH CTY-
JAEGHTA K INPOMEXKYTOYHOH AaTTeCTAllUM, NPEITyCMOTPEHHBIE
nporpamMmoi IucuuIuiiHbl. CTyIEHT JEMOHCTPUPYET COOTBET-
CTBUE 3HAHUM, YMEHUI, HABBIKOB [TOKA3aTENSIM, [IPUBEICHHBIM B
Ta0JIMIaxX, OMEPUPYET MPHUOOPETEHHBIMU 3HAHUSMU, YMCHHUSIMH,
HaBbIKaMu. B To e Bpems npu OTBETE I0MYCKAET HECYIIECTBEH-
HbI€ NIOTPELIHOCTH, 33JaYd pEIIaeT C HeAOYeTaMH, HE BIIHAIO-
IIMMU Ha OOIIUH X0/ PelICHHUS.

Y 10BIETBOPUTETILHO

BrinonHeHsl Bce o0si3aTesIbHbIe YCJI0BHSI NMOATOTOBKHM CTYy-
JAEHTA K IPOMEKYTOYHOM AaTTeCTAalluH, INPEIyCMOTPEHHBIE
nporpaMMoil quciuIuinHbel. CTyI€HT AEMOHCTPUPYET COOTBET-
CTBHE 3HAHUU, YMECHUH, HABBIKOB I10KA3aTEJISIM, [IPUBEICHHBIM B
TabynLax, onepupyeT NpUOOPETEHHBIMU 3HAHUSMU, YMEHUSIMH,
HaBbIkaMu. Ho noka3piBaeT HeriyOoKue 3HaHMs, IIPU OTBETE HE
JIOITyCKaeT rpyObIX OMMOOK WM MPOTUBOPEUNH, OJHAKO B POp-
MYJIMPOBaHHM OTBETA OTCYTCTBYET JOJIKHAs CBSI3b MEXK]y aHa-
JIU30M, apryMEHTaluel U BBIBOJAMHU, B PEIIECHUM 33Ja4 MOTYT
coJiepxKaTbes rpyOble omuOKu. J{71s HoTydeHus IPaBUIBHOIO OT-
BeTa TpeOYyIOTCS YTOUHSIOUIME BOIPOCHI.

HeynosnersopurenpHo

He BbmmosiHeHbl 00si3aTe/ibHbIE YCJOBHS HMOATOTOBKHM CTY-
AEHTA K NPOMEXKYTOYHOH AaTTeCTAllUM, MPETyCMOTPEHHBIE
nporpamMmont pucuuiuesl, UJIM cTtyneHT neMoHCTpUpyer He-
MIOJIHOE COOTBETCTBUE 3HAHMI, YMEHUI, HABBIKOB MPUBEICHHBIM
B Ta0JIMIIaX, JOMYCKAIOTCS 3HAYUTENbHBIE OIIMOKH, TPOSIBIIAETCS
OTCYTCTBHME 3HAHUMW, YMEHMM, HABBIKOB II0 PALY IIOKA3aTeleu,
CTYJEHT HUCIIBITBIBAECT 3HAUYUTEIBHBIE 3aTPYAHEHUS IIPU OIEpPHU-
POBaHMU 3HAHUSMU U YMEHUSAMMU.

3. OueHoO4YHBIE CPeICTBA

HaunmenoBaunue
OIIEHOYHOTO Cpea-
CTBa

[Ipencrasnenue oue-
HOYHOTO CPEJCTBA B
DOC

KpaTkas xapakrepucTuka OLEHOYHOTO
cpeicTBa

Konrponbnas (ca-
MOCTOSITEJIbHAs)
pabora

(KP)

CpeacTBo NpoBEPKH YMEHUN MPUMEHSATH
MOJTyYCHHbIE 3HAHUS JJISI pelIeHus 33134
OIIPEAEIEHHOIO0 THMA IO TEME WU pas3-
neiy

KOHTpOJIBHLIC 3aaa-
HUA
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2 | PacuerHo-rpadu- CpenctBo npoBepku ymMeHMM npumeHsTh | Kommuexkr  3aganuii
yeckas pabora IIOJIy4E€HHBIE 3HAHMS 110 3apaHee OINpene- | s BBIIOJHEHUS pac-
PIP JCHHOW METOAMKE Uil PEeHICHUs 33434 | YeTHO-TpadUuecKoi
(PTP) WIM 33JaHUid 0 MOAYJIIO WM JUCHU- | paOOTHI
IIJIMHE B LEJIOM.
CpencTBo KOHTPOJIS,, OPraHU30BAHHOE KaK
crienanbHas Oecesia elarornyeckoro pa-
YcTHBIN onpoc co- | O0THHKA ¢ 00y4arolIMMCsl Ha TEMBI, CBS- Bompocel o
3 OecenoBaHue, 3aHHBIC C M3Y4aeMOU JIMCIUILUTMHON, ¥ pac- | TeMam/pasjiesiaM Juc-
(YO) CYMTAHHOE HA BBIACHEHUE 00bEMA 3HAHUMI LMIUTHHBI
o0yyaromerocss Mo ONpeAeeHHOMY pas3-
Jieny, TeMe, Ipo0IeMe U T.11.
CucremMa cTaHIapTU3UPOBAHHBIX 3a/laHUM,
4 Tect ITO3BOJIAIOIIA aBTOMAaTU3HPO- BapuanT TecTa
(T) BaTh MPOLENAYPY U3MEPEHUs ypOBHS 3Ha-
HUM ¥ yMEHUI 00y4aromerocs.
5 | Ok3ameHanuoHHble | CpeCTBO NPOBEPKM 3HAHUM, yMeHuH, | DK3aMeHallMOHHbIE
OueTHI HaBBIKOB. MOXKET BKJIFOYATh KOMIUIEKC T€O- | OUJIETHI
5K PETUUYECKHUX BOIIPOCOB, 3ajad, IPaKTHYe-
(9b) CKUX 3aJaHuil.

3.1. Tekymuii KOHTPOJIb

O1eHOYHBIE CPEICTBA TEKYIIIETO0 KOHTPOJISl YCIIEBAEMOCTH BKJIIOYAIOT KOHTPOIBHBIE BOIIPOCHI
¥ 3aJ1aHus B popMe OJIAHKOBOTO TECTUPOBAHUS JIJISI KOHTPOJISI OCBOSHUST 00yJaIOIIUMUCS Pa3ieiioB
JTUCHUIUINHEL, ipreM PI'P.

Conep:xanue pacuyeTHO-TpaguIecKuX padoT.

PacuerHo-rpajduueckas padora Nel no auddepeHunanbHOMy HcUMcIeHUI0 GyHKUMA OXHOMI
NepeMeHHOH

Kpatkoe copeprkanue 1 3Tarsl pacdeTHO-rpaduueckoil paboThl:
[Ipenen yucnoBoil nocne10BaTeNbHOCTH, IIpeien (PyHKINU.
HccnenoBanue GyHKIMU Ha HEIPEPHIBHOCTb.

Boruncnenue npon3BoAHbIX QYHKINH.

HccnenoBanue GyHKIMH, TOCTPOECHUE IPa(UKOB.

PacuetHo-rpaduyeckas padora Ne 2 no pyHKUMAM HECKOJIbKHUX IlepeMEeHHbIX.

Kpartkoe copeprkanue pacueTHO-Tpaduueckoi paboTHI:
@OYHKIMY HECKOIBKUX NepeMEeHHbIX. YacTHbIe TPpon3BoAHbIE. [IpOM3BOHBIE OT CIOKHBIX (PYHK-
muil. [Tpon3BoiHas 10 HANIPABICHUIO U TPAJUEHT. DKCTPEMYM (PYHKITUH JBYX NEPEMEHHBIX.

PacuerHo-rpaduyeckasi padora Ne 3 1o HHTErpajbHOMY HCUHMCICHUIO.

KpaTkoe copepkanue 1 dTarbl pacdeTHO-TpaduiIeckoil paboThI:
Ilepsviii sman:

Meroas! nHTErpUpOBaHUs. BriunciaeHue HeonpeIeIeHHbIX HHTErPATIOB.
Bmoporti sman:
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[TpunoxeHus onpeeNeHHBIX HHTETpaioB. VccienoBanue cXoIMMOCTH HECOOCTBEHHBIX HHTETpa-
JIOB.

KoMniekT 3anannid
JJIsl BBINIOJTHEHNs pacyeTHO-Tpadguyeckux pador (PI'P)
1o auctmIuiiee « MareMaTH4ecKuil aHAJIM3»

Teopus npeaesos u nuddepennupoBanue GyHKIUN OTHOH NepPeMeHHOM

1. Haiitu npenensr:

Iim(2—n)2—(1+n)2 lim Jn+2-38n°+3

n»oo(l_i_n)z_(z_n)z, N—>c0 é/n+5+n

2 n’
Iim(2n +3j , Iimn(\/n2+1—n), "m(n—loj3n+1

2
noo| 2n° +1 n—> a1
i 2x° +11x +15 i 4x*
LU M e 30
sin” 3x

2n+1 _5n—l . sin3x . ctg7x

—_— lim lim (1—3X)
n>e 312 4 5N x=01 _ eX2 X—>+0

0, Xx<—-x
2. UccneoBarh Ha HEMPEPHIBHOCTH U BHIIIOJIHKUTH YepTexk: Y =<SiNX, —7 <X <0

T, X=0

3. Haiitn mpon3BoIHYIO (yHKIIHU:

3 2
y=2(3x +4x —x—2). y = Inarcsiny/1—e?".
15v1+x

fgx—ctg x X—ﬂ'
y:arctgu. 3t
=sin| —+t |.
y=sn{ 51|
C0S6X

= y—arct92;+sinln 2X
y= 3sin(12x +1) 1—2%2

y:arctg3ln£ y=(«/§)

3

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

y

4. CocTaBUTh ypaBHEHMs KacaTelIbHOW M HOpPMalM K JJaHHOW KpUBOIl B TOouke ¢ aOcuuccoi X, :
y=X"+8Jx-32, x,=4.

1
5. IlpoBecTH MOTHOE UCCIIEIOBAaHKE U TIOCTPOUTH Tpaduk f (X) =X+ —
X
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q)YHKIII/II/I HECKOJBbKHUX MEPEMEHHbIX

1. Haiiti yacTHbIC IPOM3BOJHBIC BTOPOTO NOPA/KA, YOCAUTBCS, UTO Zy =277 ' Z

2

2. Haiitu rpaguent gynkiun z = f(X,y) BTouke M (X, Y,): Z= yT . M,(4,6).
X

3. HccnenoBath Ha 3KCTpeMyM GyHKIHI0 Z=X> —X+Y° +2Y .

HNuTerpupoBanue
Buruuciaurn HEOIIPEACJICHHbIC HHTEI'PAJIbI
dx _
[————, [x-27dx, I(X+1)eXdX, [xcos3xdx, [e*cosxdx,
2(x+ Jx
dx dx J’ x+18 dx X+1 sin® x
I 2 ’ J. 2 ’ _ 6 2 ’ Iz—dX ) .[ 2 dX )
X2 —6x+18" X2 +6x+5 (x=6)(x+2) X2 +3 cos’ X
Boiuncaurtn onpeac/JI¢cHHbIC HHTEIrpaJibl

7.6 . 1 dX 1 e dX

[ 3sin® xcosxdx, [——, [(x-Dedx, -

0 0+/1+3X% 0 {x\/7+lnx

5 dx 2 14 x? - dx 1x? 42X

J.— ’ I dX ’ I—Z ’ z—dx ’

11++/3x-2 “parctgx 1(3x+5) 0o X“+1

V3 X3 2 2 8 . 9 . dx

[ —dx, [V4—xdx, _[3SIn Xxcosxdx , I—

0 41+ X2 0 0 o V1+3x

1 3
dx
(x —De*dx, _—
;[ Jl. XA/ 7+1In x
Heco0cTBeHHbIE HHTETPaJIbl

1. YkaxuTe, Kakod U3 HECOOCTBEHHBIX UHTETPAJIOB SBIISIETCS CXOISIIIMMCS

[xdx, [xPdx, [v/x°dx.

1 1 1

2. BBI'—II/ICJ'II/ITI) I/IHTeraJ'I, yCTaHOBI/ITL €ro CXoanMocCThb UJin paCXOHI/IMOCTI) I 1 2

“el+ X

0
3. Beruncnuthb HUHTCrpall, YCTAHOBUTL €T0 CXOAUMOCTD I PACXOAUMOCTDb “n xdx
1

a dx
4. BeruncnuTh HECOOCTBEHHBIN UHTETpAl IT , YCTaHOBUTH €r0 CXOAUMOCTb HIIA
04/ X

PacxoIUMOCTb.

X2 +3y?

Xy
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< dx

5. BBIUMCIUTH HECOOCTBEHHBIN HHTETpa — » YCTAHOBUTBH €TI0 CXOAMMOCTh HJIH
-1
pacxoauMOCTb.

KpaTHLIe HHTErpaJjabl

1. I3MeHUTh NOPSAOK MHTETPUPOBAHUS B IBOITHOM HHTETpalie

a j dx j F(x,y)dy, b. jdyzjyf (x, y)dx.
2X 0 Jy

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

3. Breruuciaurs

J'J. (12x*y* +16x°y* ) dxdy;

D: x=1y=x y:—«/;.
4. BeIYACIUTH

[ (x* + y)dxdy, D — MHOX€CTBO TOUEK ILIOCKOCTH, OTPAHHYEHHOE JTMHUAMH
(D)

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

5. Haiitu momans GUrypsl, OrpaHU4eHHON TaHHBIMU JTUHUSIMA
y=3/x, y=4e*, y=3,y=4.
6. Haiitu nnomane GUrypsel, orpaHU4eHHON JIMHUAMH Y = X2, y=—X+2

8. Haiitu 00beM Tena, nmosy4eHHoro Bpamiennem Bokpyr ock OY (urypsl, orpaHu4eHHON JTHHU-
3
amu Yy=x", y=1 x=0,

9. Haiitu 00beM Telna, moiay4eHHOro BpamienneM Bokpyr oc OX (urypsl, orpaHu4eHHOM JTHHU-
2 2

amu Y =X, Yy =X.

KonTpoJsbHbie padoTsl (IpUMeEpPHI)

BapuaHr

1. ITocTpouts rpaduk: Yy =3C0S2X
2. Haiitu npenensr:

5—n)’ +(5+n)° 1 N e
P timCZW ) 10082 XX X2
">2(5-n) —(5+n) o0 g2 1 -2 X3 - 2% + X -2
> 1
) tim WX 5 lim| X027 6) (- —x+1)
2 In(x-1) x>0\ 1+ XCOS X x>
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—X, X<0

3. WccnenoBaTh Ha HEMPEPLIBHOCTD U BBINOIHUTB YepTexk: Y =4 X°, 0< X < 2

3, x>2
Bapuant
1. Haiitu npousBoaHyto Y,
X
a) y=arctgsln£ 6) y:(\/;)
X+2
X3
B) sin(X—2y)+—=7x r) x=e"'cost, y=e'cost
2. Haiitu lim 11
x>=| X arctgx
1
3. IlpoBecTH MONHOE UCCIIEAOBAHKE U TTOCTPOUTh Tpaduk f (X) =X+ — .
X
Bapmuanr.
ou
Nel. Bel4ucauTh MpOM3BOIHYIO MO HATIPABJICHUIO a— Y HalTH MOJIYJIb BEKTOpA rPaMeHTa JUIsI
S

X
dyskmum U = 2XYy + T +7° Brouxe  A(6;9;1) B HanpaBieHNH, COCTABISIOMIEM € OCSMH KOOD-

it coSa=—, COSf==, y<—
UHAT YIJIbl , ) .
g 7 7 4 2

Ne2. Wcenenosats Ha sxetpemym dyrxmmio Z = XY(L—4x% —4y) —5.
. dz
Ne3. z=In(y—x*), x=+sint, y=cost. Haittu =

Bapuant
Boiuuciaumoe:

1

(=)}

dx

2
1. 2. | (2x+1) - In xdx .
_9[\/;_2 _l[( X+ ) xdx
3x* -4 sin 3x 2x—1
3. dx. 4. 5. | ———dx.
J‘x2+4x ¥ J-cos 3x I«M—Zx—xz !
1. BBIYHMCIUTH HHTETPAIIBL:
=~ dx .
e [

I/I306pa3I/ITB 06J'IaCTL HUHTCTPUPOBAHUSA U UBMCHHUTL MOPAJOK UHTCTPUPOBAHHA B TIOBTOPHOM HHTC-
rpaie
V2527
j dx j £ y)dy.

Beraucnuts mniomanab (bnrypbl, or paHI/I‘{eHHOI/I JIMHUAMH

y=2-x>, y=x.
BapuaHT 3aaHuil TPEHHUPOBOYHOIO TECTA.
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3agaun

3
1 yacTp 1. y=sinlnx, y’,y"—? 2. y= arCCtg\/;, dy—? 3
X

y=3x*+xe*,%,=2/1x=0,1, Jy—?

4. HaliTi TpOM3BOJHYIO Y,

a) y —5 Sin4x—_3 6) y = Xarctg?x
\J X

B) ¥ +Y = cos3x r) Xx=cost+sint, y=sint—tcost
X

2
5. MiccnenoBars Ha sxetpemym f (X)=(x—3)"(x—5).
eZX
6. HaiiTu uHTepBajibl MOHOTOHHOCTH Y = —.
X

3
o X
7. Haiiti HanboutbIlice, HaMMeHbIee 3HaueHue GyHkiun f (X) =3 —16X Ha oTpeske [—5; 1] .

1
8. Hocrpouts KacarenbHyo K rpaduxy Qpyaxumn f (X)=3arccosx” B Touke X = >

2 yacthb 9. Haiitu npenensr:
3+n) —(2+n)° . 2 —~
D tim G =) 102 g iy XTE2X23 g 06K
nﬁw(2+n) —(1—n) x>0 @7 -] x>-3 X 4+ 5X° +6X X2 tg3x

3 yacTh
0, XxX<-7w

10. HccnenoBarh Ha HEMPEPLIBHOCTD M BHITOIHHUTE YepTEkK: Y =1SINX, —7 <X<0,
7z, x>0

11. TIpoBeCTH MOIHOE UCCIEN0BAHHE H IOCTPOuTD rpaduk f (X) 4
Kpurtepun onenkn:

- OlIEHKA «3a4TEHO» BBICTABJIAETCS CTY/ICHTY, ECJIM OH PETYJIAPHO B TEUEHHE CEMECTPA MPEICTABIIST
pellieHus 3a7a4, BHIMOIHUII HOJHOCTHIO BCE 3a/[aHHUs U UX 3allIATUII, OTBETHB Ha BOMPOCHI TIPEro/ia-
BaTes;

- OLICHKA «HE 3aYTEHO» BHICTABJIAETCA CTYJEHTY, ECIIM OH HEPEryyspHO B TEUEHHE CEMECTpa Mpejl-
CTaBJISN PelIeHHs 3a/1a4, BBITIONHUI 3a/1aHUs HE TOJHOCTBIO MIIM BOOOIIE HE MPECTABIsI PaGoThl
Ha TIPOBEPKY, JIOMYCKAET CYIIECTBEHHbIE HETOYHOCTU B OTBETAX HA BOIPOCHI IPENO/aBaTeNs.

Jlnist ipoBeieH!s! TEKYIIEro KOHTPOJIs 3HAHUHM CTY/IEHTOB B AMUCTAaHIIMOHHOM (opmare B pas-
paboTaHHbIX Kadenpoil «MaremaTuka» OHJIAH-Kypcax UMEIOTCS MPOMEXKYTOUHbIE (TPOOHbIE) Te-
CTBI.

3.2. IlpoMeskyTOUHAS ATTECTAIUA

[TpomerxyTouHas arTectanus - (3K3aMeH) IPOBOIUTCA MO OMIeTaM B yCTHOU opme.
Bpewms a1 moAroToBKM OTBETA Ha BOMPOCH! He Oosiee 45 MUH.

buner BkItoyaeT TEOPETUUECKUM BOIIPOC U 3a4aUH.

KoMruiekTsl sK3aMeHaIMOHHBIX OMIETOB XpaHsaTcs Ha Kadenpe «Maremartukay.
TunoBbie BApHAHTHI OMJICTOB NPHJIATAIOTCS.
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14.
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16.
17.
18.
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20.
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23.
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25.
26.
27.
28.
29.
30.
31.
32.

KommnuiekT Bonpocon

0 IUCLHUIUINHE «MaTeMaTHYeCKHH aHAJIU3»

JuddepennnaibHoe HCHUCIEHHE PYHKIUI OHOM NTepeMeHHOM

IToHATHE IEpeMeHHON BEJIMYMHBI U 00JIACTH €€ U3MEHEHUS.

MoHATHE (PYHKIIMOHATLHOM 3aBUCUMOCTH, KiIaccuPuKarus QyHKITHA.

Omnpezenenue ¥ TUIIBI YUCIOBOW MOCIIEI0BATEIBHOCTH.

[Ipenen 4nciaOBOM MOCIEAOBATEILHOCTH. ApH(METHUECKHE ONEpaluy HaJl OCIeI0BATEIbHO-
CTSIMU.

VYcnoBus CylecTBOBaHNS KOHEYHOTI'O MPEesia YUNCIOBOH 1ociieoBareabHoCcTy (TeopeMbl Ko
u Beitepmtpacca).

BTtopoii 3ameyaTenbHbIi Ipeaei.

ITpenen pynkuuu. Onpenenenus. I 'eomeTpudeckas MHTEpIpeTaLus NOHATUS pesesna QyHKIHH.
CBoiicTBa npeesoB.

beckoneuno mainblie, 0ecCKOHEUHO O0bINe QYHKITUH.

IIepBbli1 3aMeUaTeIbHBIN IpeIe.

beckoHeyHO Masble BeIMYUHBI. DKBUBAJICHTHbIE OECKOHEYHO MaJlble U UX MCIIOJIb30BaHUE MPU
BBIUMCIICHUH TIpeIesioB. Tabauia SKBUBAJICHTHBIX OECKOHEYHO MaJIbIX.

HenpepbiBHOCTh pyHKLIMM B TOUKE U Ha poMexyTke. OnHoctoponHue npenensl. Knaccuduka-
U TOYEK pa3pbiBa rpaduka.

CaoiicTBa (yHKIMH, HEMIPEPBIBHBIX Ha oTpe3Ke (TeopeMbl Beliepmtpacca, bonbuano — Komm).
[IpouzBoanas. ['eomerpruueckuii U Gpusndeckuii cMpIca mpousBoAHoN. KacaTenpHas u HopMaib
K TJIOCKOW KPUBOM.

Tabnuia npou3BOIHBIX OCHOBHBIX 3JIEMEHTAPHBIX (DYHKIUH.

CBsI3b MEXy CYLIECTBOBAaHMEM MPOU3BOJAHON (PYHKIIMHM B TOUKE M HETIPEPHIBHOCTHIO (PYHKIIUH
B TOM 7K€ TOYKE.

[Tpon3BosHas cyMMBbI, IPOU3BEACHNUS, YacTHOTO. [Ipon3BogHAs CI0XKHOM 1 00paTHOM (PyHKIHIA.
[Ipon3BoHas napaMeTpUUECcKU 3aJaHHON (PYHKIINU.

ITpousBonHas GyHKLNH, 3aJaHHON HESBHO.

JuddepeHnnpoBaHye CI0XKHON MMOKa3aTeIbHON QYHKIUH.

Huddepenunpyemocts. Auddepenuman. ['eomerpuueckuii cMbica tuddepenuana.
[IpousBoHbie U AU PEepeHIInanbl BEICIINX MOPSIKOB.

OcHoBHBIE TeopeMbl AuddepeHnranbHoro ucurciaenus (teopema depma, Teopema Poist, teo-
pema Jlarpanxa, Teopema Komn).

IIpasumno Jlonurans.

Mtuorounen Teitnopa u ero cBoiictBa. @opmyna Teinopa. Ocrarounsiii uieH Gopmyisl Teitnopa
B (¢opme Jlarpanxa u Ileano.

AcuMnToThI rpaguka GyHKIUH.

OkerpemyM. Heobxomumoe yciaoBre 3kcTpemMyma.

JlocTaTOuHBIE YCIOBHS KCTPEMyMa.

JlocTatouHoe yciaoBue Bo3pacTanus (yObIBaHHs) GYHKINU.

Haubonpiiee u HanMmeHbInee 3Ha4eHHS (yHKIIMA HAa OTPE3KE.

BrImykiocTh, BOTHYTOCTb, TOUKA Neperuda. Jloctatounoe ycinoBre BOTHYTOCTH (BBITYKIIOCTH).
Heo6xomumoe ycinoBue Touku neperunoda. Jloctatounoe ycimoBue neperuoa.

OO1m1ast cxema MOCTPOCHHUS U HCCiIeoBaHus Tpaduka QyHKIHMH.

DOYHKIUHM HECKOJIbKHMX NepeMEHHbIX

1. Onpenenenue U reOMeTPUUYECKUNA CMBICT (DYHKIIUU JBYX EPEMEHHBIX.
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JIvauu ypoBHS (QYHKIIMHU IBYX ITEPEMEHHBIX.

YacTHble TPOU3BOAHBIC (DYHKIIMH HECKOIBKUX MEPEMEHHBIX, NX T€OMETPUYECKHI CMBICI
@OyHKIMN HECKOJIBKUX ITEPEMEHHBIX, HOHSATHE TTOJHOTO TuddepeHnuana.
JuddepenunrpoBanue cI0KHBIX QYHKINNA HECKOIBKUX EPEMEHHBIX.

[Ipon3BoaHBIE BBHICIINX MOPSAKOB (QYHKIIMH HECKOJIBKUX NepeMeHHbIX. CMeIIaHHbIe TPOU3BO-
Hele. Teopema IlIBapua.

7. IlpomsBoaHas (pyHKINU HECKOJIBKHX IIEPEMEHHBIX 10 HAIIPABJICHUIO.

8. IIpom3BojaHas O HANPABICHUIO M IPAJAUEHT CKAJISPHOTO MOJIS.

9. DkcrpemMyM (DyHKIMU HECKOJBKHX IEPEMEHHBIX.

10. HeoO6xouMoe U TI0CTaTOYHOE YCIIOBHS dKCTpeMyMa (DYHKITUH IBYX MEPEMEHHBIX.

SER L

HHTera.]IBHoe HCYHUCTICHUE

[TepBooOpazHas, HeompeaeaeHHbIH HHTerpa. Taln1ia OCHOBHBIX HHTETPAJIOB.

3aMeHa NepEMEHHON U MHTErPUPOBAHUE I10 YACTSIM B HEOIIPEIEIICHHOM UHTETPAJIE.

HuTerpupoBanue ¢ MOMOIIBIO MOABEACHU 01 3HaK nuddepeHiuana.

HuTerpupoBaHue paloOHaIbHbIX APOOEH.

WHTerpupoBaHue 10 4acTSIM U 3aMEHa [IEPEMEHHOI B ONPECIICHHOM UHTErpalie.

WNHuTerpupoBanne TPUTOHOMETPUUECKUX (PYHKIIUM, OCHOBHBIC IPUEMBI.

HuTerpupoBanue upparroHaIbHbIX (YHKIIHA.

YHuBepcaiibHasi TPUTOHOMETPUYECKAs! MOJCTAHOBKA.

Omnpenenennblit HHTErpai u ero cBoiictBa. ®opmyna Hetotona — JleiOuuna.

10 [TpunoxeHus onpenesIeHHOr0 HHTErpalia K PeICHUI0 TEOMETPHUECKUX U (PH3UUECKUX 3ajad.

11. Beiuncnienue 1iomaei ¢ moMoIIbI0 OMPEeIeHHOr0 HHTerpasa.

12. BeruuciieHue TUIOMIa Iy ¥ JUTHHBI KPUBOM, 33 JaHHOW ypaBHEHUSMHU B TTapaMeTpHIeCKOn (hopMme.

13. Briuncnenue miomaay KpUBOJIUHEHHOTO CEKTOpa B MOJISPHBIX KOOPIWHATAX.

14. Briuncnienue miomaaei B IpsMOYTOJIbHBIX U MOJSIPHBIX KOOPAWHATAX C IOMOILBIO ONpE/IeNIeH-
HOT'O MHTErpaa.

15. Beruncnenue JUIMHBI TyTH ¢ TIOMOIIBIO ONPEETICHHOTO HHTETpaa.

16. Beruncnenue AMUHBI JyTH KPUBOU, 3aJaHHON TTapaMeTPUUYECKH.

17. Beruncnenue oobeMa Telia BpalleHHs C TOMOIIBIO0 OMPEICIEHHOT0 HHTErpaia.

18. Briuncnenue miomaay NOBEpXHOCTH TeJla BpalleHHsl.

19. HecoGcTBEeHHBIE MHTETPANTBI IEPBOTO M BTOPOTO TUMA. [IOHATHS CXOIMMOCTH U pacXOJAUMOCTH
HECOOCTBEHHOTO MHTErpaa.

20. HecoOcTBEeHHBIE MHTETPAITBI OT Pa3pBIBHBIX (DYHKITHIA.

CoNoOA~WNE

TunoBble BApUAHTHI OUJIETOB
110 JUCHUIIIIMHE «MaTeMaTHYeCKUH aHAJIHN3»

MHWHHUCTEPCTBO OBPA3OBAHMS 1 HAYKU POCCUIMCKOMN ®EJIEPAIIUM
®EJIEPAJIBHOE I'OCYJIAPCTBEHHOE ABTOHOMHOE OFPA3SOBATEJIBHOE
YUPEXJEHWE BBICIIET'O OBPA30OBAHU S
«MOCKOBCKHWH NOJUTEXHUYECKHN YHUBEPCUTET»
(MOCKOBCKHWM MOJUTEX)

®daxynbTeT 6a30BBIX KOMITETEHITHH, Kadenpa «Maremaruka»
Hucuunnmua  «MaTeMaTu4ecKuil aHaau3»
Kypc 1, cemectp 2

3K3AMEHAIIMOHHBIN BUJIET
29



1. TlepBooOpasHas, HeoNpeAeICHHBIA HHTErpall. Tabauiia OCHOBHBIX HHTETPAJIOB.
dx

+/5-x
3. Haiitu rpaguent pyHkuun 2z = y\/ﬁ B Touke M,(L4).

2. BbluncnuTh HeolpeneaeHHbIH HHTETPa _[ N
—X

4. YkaxuTe, KAKOH M3 HECOOCTBEHHBIX HHTETPAJIOB SIBIISIETCS CXOISIIAMCS
j\/;dx, jx‘gdx, j\/ x°dx.
1 1 1

5. HaiiauTe 3KCTpeMyMBI U TOYKH Tieperuba Gpynkimu Y = (X —1)e ™.

YTBepxkaeHo Ha 3acenannu Kadenpsl MareMatuku « 03» 05 2023 r., mporokoa Ne 10

W.o. 3aB. kadeapoit H.B. BacunbeBa / /

MHHHUCTEPCTBO HAVKH U BBICLLIET'O OBPA3OBAHIS POCCUMCKOM ®EJEPALIUN
®EJIEPAJIBHOE I'OCYIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJILHOE
YUPEXJEHWE BbICILIEI'O OFPASOBAHU S
«MOCKOBCKHH NOJIUTEXHUYECKHN YHUBEPCUTET»
(MOCKOBCKH NOJUTEX)

®axynbTeT 6a30BbIX KOMITETEHITHH, kadenpa «Maremaruka
O6pazoBarenpHas mporpamma 15.03.03 «IIpuknagnas MmexaHuka»
Kypc 1, cemectp 2

DK3aMeHaAlMOHHBI ouer Ne 1

1. HecoOcTBeHHbIE HHTErpabl MEPBOTO U BTOpPOro Tuna. [IoHATHS CXOIMMOCTH U PacX0IUMOCTH
HECOOCTBEHHOT'O MHTErpaa.
2l
W' y= 1+t

2. Haiitn IMPpOU3BOAHYIO (I)YHKHI/II/I, 3aHaHHOﬁ MMapaMCTPUYICCKU X =
3. I/ICCHCI[OBaTI) Ha SKCTPpEMYM (I)YHKHI/IIO = X2 — X+ y2 + 2y .

7.6
4. Bpruucauts OHpeI[eHeHHLIﬁ HUHTErpal J.?)Sln 2 X COSXdX .

0

5. Haiiti 00beM Tena, momydeHHoro BpaieHrneM Bokpyr ocu OX ¢urypsl, orpaHHUEHHOMN JTMHH-
3
amu Y=X, y=1 x=0.

YTBepxkaeHo Ha 3aceqanuu kadeapsl MatemaTuku «_03» 05 2023 r., nmporokon Ne 10

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

I[J'ISI MMPOBCACHUA MTPOMCIKYTOYHOT'O KOHTPOJIA 3HaHUM CTYACHTOB B JTUCTAHIIUOHHOM (I)OpMaTC
B p8.3pa6OTaHHBIX Kaq)e,upoﬁ «MaremaTuka» OHHaﬁH-KypcaX HUMCIOTCA UTOT'OBBIC TCCTHI.
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