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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 WHAYKTHMBHOMY M JEAYKTHUBHOMY MBIIIJICHUIO
Hapsay ¢ pa3BUTHEM MaTEMaTUYECKON MHTYUIINH;

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

- IOJITOTOBKY CTY/ICHTOB K JIESATEIIbHOCTH B COOTBETCTBHUH C KBATH(PHUKAITMOHHOMN 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-
pPOBOI TYpOYJIEHTHOCTH U BBICOKMX TEXHOJOTMUECKHUX PHUCKOB COBPEMEHHOU HU(POBOM SKOHO-
MUKH.

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

- OCBOGHHUE CTY/JI€HTaMU OCHOBHBIX MOHSITHIA, METOJ0B, POPMHUPYIOLINX OOIIYI0 MaTeMa-
TUYECKYIO MOATOTOBKY, HEOOXOAUMYIO JUIsl YCHEIIHOIO PEIIEHUS MPUKIIAAHbIX 3a/1a4;

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

OO0yuenwue 1Mo qucIuIuHe «MaTteMaTHYeCKHid aHAIM3) HaIlPaBJICHO Ha (hOpMUPOBaHKE y 00y4Ya-
IOLUXCA chaeayommx koMnereHuil B cootBercTBuu ¢ ®I'OC 23.05.01 (ypoBeHb OakanaBpuaTa)
no HampasiaeHuio moaroroBku 23.05.01 HazemHble TpaHCHOPTHO-TEXHOJOTUYECKHE CPEJICTBA,
YTBEPKAEHHBIM ITpHUKa3oM MunoOpHayku Poccun ot 11.08.2020 Ne 935 (¢ u3MeHeHUsIM U 1011071~
HeHusMH oT 26 Hos0pst 2020 1., 19 uronst 2022 1., 27 despans 2023 r).:

Koa u HamMeHOBaHHe KOMIIEeTCHI A NapukaTopsl 10CTHAKEHUSA KOMIIe-
TeHIMH

NOIIK-1.1 HUcnons3yeT MeTObl MaTeEMaTH-

YEeCKOro aHajn3a U MOJEIMPOBAHUS Ul pe-

IIEHUs] TPUKIATHBIX 3a1ad4 B IpodeccHo-

HaJBHOU cdepe

NOIIK-1.2 Ymeer ucnonb30BaTh OCHOBHbBIE

OIIK-1. CriocoGeH CTaBUTh M peliaTh HHKe- | 3AKOHBI €CTECTBCHHOHAYYHBIX THCIMILIMH B
HEpHBIC ¥ HAayYHO-TEXHHYECKHEe 3ajaun B | TPOPECCHOHANBHOM NEATENPHOCTH, MpHUMe-
cdhepe cBoeit MPOeCCHOHAIBHON JesTebHO- | HATh METOIB MATEMATHYECKOTO aHaIH3a U
CTH ¥ HOBBIX MEXIHCIUIUIMHAPHBIX Hampap- | MOACTUPOBAHUSA TCOPETHICCKUX M SKCIICPH-
JNIEHUH C MCIIONB30BAHHEM ECTECTBEHHOHAYd- | MEHTANLHBIX MCCIIeIOBAHHH

HBIX, MatemaTnueckux u Ttexnojormueckux | MOIIK-1.3. Hcnonssyer B npodeccroHab-
MOJIeIIei HOW JCATENHPHOCTH 3HAHUS O Marepuasax,
MPUMEHSAEMBIX ISl U3TOTOBIICHUS JEeTale u
COOPOYHBIX €IWHUIl aBTOMOOWIICH, aHAJIU3H-
pPYET TEOPETHYECKHE W DKCIIEPUMEHTAIbHbIE
Hay4HbI€ HCCIEOBaHUS IO MOMCKY U IPO-
BEpKE HOBBIX HJIEH COBEPIICHCTBOBAHUS
Ha3€MHBIX  TPAHCIOPTHO-TEXHOJOTMYECKUX
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MAallliH, MX TEXHOJOTHYECKOro 000opyaoBa-
HUS.

2. MecTo 1MCUMILUIMHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

JucuurimHa OTHOCUTCS K 00s3aTenbHOM yacTu Os0ka bl: Monyns «Martemarnueckue u ecre-
CTBEHHO-HAYYHbIE JUCITUTUITMHBDY.
Hucnurnmuna 6a3upyercst Ha CIeAYyIOIIeH, MpOoiAeHHOW TUCIUTIINHE:
- TUHEeHas anreopa.
Hucnurnnuna « MareMaTHYecKui aHaIu3) JJOTUYECKH CBSA3aHa C TIOCISYOIIMMU TUCIUTITIHHAMU
B obszamenvroii wacmu:
- MaTeMaTHYECKNM aHaJIu3;
- ClIelIMaJIbHBIE Pa3/Ieiibl MATEMATHKH;
- OCHOBBI BapHaI[MOHHOTO UCUYHUCIICHNUS;
- husmka;
- COIPOTHBJICHUE MAaTEpPHUAJIOB,;
- OCHOBBI MEXaHHUKH,
- OCHOBBI 9KOHOMHUKHU;
- OCHOBBI CTPOEHUS TBEPJIOTO TEJIA;
- CTpOUTENIbHAS MEXaHUKA MaIlTUH;
- IPUKJIa/IHAs Teopus KoJieOaHuii;
- METOJI KOHEYHBIX DJIEMEHTOB,
- OCHOBBI (PM3HUKHU MTPOYHOCTH M MEXAHUKHU Pa3pyIICHUS,
- MEXaHHMKa KOMITO3MIIMOHHBIX MaTepUAJIOB,;
- IMHAMHWKA MaIl1H,
- OCHOBBI a3POTUAPOYIIPYTOCTH.
B uacmu, gpopmupyemoii yuacmuuxamu 06pazo8ameibHbiX OMHOUEHUT.
- TEOpHS YIPYTrOCTH;
- TEOpUSl TJIACTUYHOCTH
- TEOpUsl NOJI3YyYECTH;
- YCTOMYHBOCTh MEXAaHHMUYECKUX CUCTEM;
- ONITUMAJILHOE IPOEKTUPOBAHHUE.
B uacmu snexmuenwvix oucyunium:
- YHUCJICHHBIE METO/BI,
- 9JIEMEHTHI MATEMaTHYECKOTO MOICTUPOBAHUS (PU3NUECKUX TTPOLIECCOB;
- MaTeMaTU4eCKOE MOJICIMPOBAHNE TPAHCIIOPTHO — TEXHOJIOTUYECKUX CPEJICTB.

3. CrpykTypa U coaepkaHue JUCUUIIINHbBI

O6H_Ia}1 TPYAOCMKOCTb JUCHUIIJIMHBI COCTABJIACT 4 3aueTHbBIC CAVHUIIbI -144 ygaca.

3.1. Buabl yueOHO# padoThl M TPY10EMKOCTH

KoauuectBO

Cemectp 2
4acoB

n/n Bup y4yeoHoii padoThl

AyIMTOpHBbIE 3aHATHS 72 72

B ToMm uucie:




Jlekuun 18 18

CeMuHapcKue/mpakTHIECKNUE 3aHATHS o4 o4

JlaGoparopHbIe 3aHATHS - -

CamocrosiTeibHas pabora 72 72

HpOMe)KyTO‘lHaﬂ arrecranmusd

3K3aMEH D C)

HTroro 144 144

3.2. TemaTnyeckuii NJjIaH U3y4eHUs TUCHUNITHBI

Pasmemnién B mpminoxenuu 1 k pabodeit mporpamme.

3.3. CopepxaHue pa3aejioB AUCHUILINHBI

BBeaenue

Hpe,[[MeT, 3aJlaud U COACPKAHUC TUCHUIIIINHBI. OCHOBHBIE 3TaIbI Pa3BUTHA AUCHUILIIMHBI.
CprKTypa Kypca, €r0 MECTO U pOJIb B ITIOAT'OTOBKE 6aKaJ1aBpa, CBA3b C APYTI'UMHU JUCHUILIIMHAMU.

Paznea 1. IuddepennunanbHoe ncuucjienue pyHKuuii 01HOH nepeMeHHOi

Tema 1. Yucnoas nmocneaoBatenbHOCTh. [Ipenen 4ncioBoil mociaea0BaTeIbHOCTH U €T0
cBoiictBa. @yukius. [Toctpoenue rpaduxos Gpyukumii. [Ipenen pynkunnu. OCHOBHBIE TEOPEMBI O
npenenax Gynkuun. [lepBsiii u BTopoii 3ameuarenbHble peensl. CpaBHeHHE OECKOHEYHO MaJTbIX
1 0ECKOHEYHO OOJIBLINX BETMYMH. DKBUBAJIEHTHbIC OECKOHEYHO MajIble BETMYHHBI.

Tema 2. HenpepbrIBHOCTh QYHKIIMI B TOUKE U HA MPOMEXYTKE, TOUKHU pa3pbiBa PyHKINH,
uX Kiaccupukanus. ACUMITOTHI rpaduka QyHKIMH, UX KIaCCUPUKALHSL.

Tema 3. [IpousBonnas pynkuuu. ['eomerpruueckuil © GU3NYECKUI CMBICT TPOU3BOTHOM.
[TpaBuna quddepenipoBanus U GOpMyIIbl BEIYHCICHHUS MPOU3BOAHBIX. Tabauia npon3BOAHBIX
OCHOBHBIX 3JIEMEHTapHbIX (YHKIMI. Bbruncienne npon3BoaHbIX (YHKIMM, 3alaHHBIX pa3iny-
HBIM 00pazom.

Huddepennunan. [IpousBogusie u AuddepeHnnansl BHICIUX Nopsiakos. [IpubnuxenHbie
BBIYUCIICHHSI C TIOMOIIbIO U (HepeHIInaNOoB.

Tema 4. IlpaBwio Jlonurans. @opmyna Teitnopa. PackpeiTue HeonpeneneHHOCTEH pas-
JAUYHOTO THIA. Pa3nokeHne OCHOBHBIX 3JIeMEHTapHBIX (pyHKIui 1o ¢popmye Teitnopa. [Tpubnu-
JKEHHBIE BBIUMCIIEHUS C TTOMOIIbIO hopmyIsl Tewmopa.

Tema 5. OcHoBHbIE TeopeMbl U (HepeHInaTBHOTO UCUUCIeHUsI. MOHOTOHHOCTD (PyHK-
UM, SKcTpeMyMbl Heo6XxoauMble U 10CTaTOUYHbIE YCIOBUS MOHOTOHHOCTH, JIOKAJIbHOTO AKCTpe-
myMma. MccenenoBanue BeITyKIOCTH Tpaduka GyHKiu. Touku nepernda rpaguxa GyHKIUH.

O6mas cxema uccieqoBaHusl QyHKIMH U TocTpoeHus ee rpaduka. CBoiicTBa pyHKUINH,
HENpepbIBHBIX Ha oTpe3ke. Hanbombiee 1 HauMeHblIee 3Ha4eHus! YHKLIMU Ha OTPE3KeE.

Pa3nea 2. ludgdepenunanbHoe ucHucIeHne PYHKIMH HECKOJIBKHUX IepeMEeHHbIX

Tema 1. @yHKIIMN HECKOJIBKHUX IIEPEMEHHBIX. JINHUU U TIOBEPXHOCTH ypOBHS. YacTHBIE IPOU3-
BozHble. [Tonubiit nuddepennuan. IIpousBoaHbIe CI0KHON PYHKIIMN HECKOIBKUX MEPEMEH-

HbIX. YacTHbIe pon3BoAHbIE U U depeHIranbl BEICIINUX nopsakoB. Teopema IlIBapia.



Tema 2. [IpousBoanas no HanpasieHuto. ['paarent. KacarenbHnas k kpuBoid. KacatenbHas
IUIOCKOCTh M HOpMaJib K moBepxHocTH. Dopmyna Teitnopa. DxcTpeMyM (YHKIHMN HECKOIBKHX
nepeMeHHbIX. HeoOxoauMble U JOCTaTOUHBIE YCIOBUS SKCTpEMyMa.

Pa3zpnen 3. UnTerpanbHoe HCHUCIEHHE

Tema 1. IlepBooOpa3Has. Teopema cymiecTBOBaHUS HEOIPEACICHHOI0 MHTerpana. He-
OTIpeNIeICHHBId MHTETpall U €ro CBOMCTBA. Tabiuiia MHTETpajioB OT OCHOBHBIX JIEMEHTAPHBIX
GbyHkuui. MeTo HemocpeICTBEHHOTO HHTErPUPOBAHUS.

MeTob1 THTETPUPOBAHHUS C TIOMOIIBIO 3aMEHBI IEPEMEHHOM, TIOIBEIEHUEM 101 3HAK Ju(QepeH-
nuana. Merog MHTErpUpOBaHHUS 110 YaCTSIM.

HHuTerpupoBaHue pallioOHAIbHBIX ApoOel, THTETpPUPOBaHKE HEKOTOPBIX BU0B HPPALMOHAIBHBIX
U TPUTOHOMETPHUECKUX (QYHKIIMH.

Tema 2. 3ajaun, NpUBOASIINE K MOHATUIO OMPEAETICHHOTO MHTerpana. OnpeaeaeHHbIH
MHTETpaJl, €ro CBOMCTBA. Y CJIOBHUS HHTEIPUPYEMOCTH. MIHTErpall ¢ mepeMeHHbIM IPEIEIOM UHTE-
rpupoBanus. @opmyna Hetorona — Jleitbnuia. 3aMmeHa nepeMeHHO B ONpeeIEHHOM HHTETpalle.

[TpunoxeHnus onpereneHHOro HHTErpaia B FTeOMETPUH U MEXaHHUKe (BbIYUCICHHE TLI0IIa-
Jei TIOCKUX (PUryp, AITMHBI KPUBOI, 00BHEMOB.

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

Tema 4. 3anauu, NpuUBOJAIIME K KPATHBIM UHTErpaiaM. JIBOMHON U TPOWHOW HHTErpasbl,
uX cBOMCTBA. [IpaBuia BIYMCIIEHUS JBOMHBIX HHTEIPAJIOB.

3.4. TemaTnka NpaKTHYECKHUX 3AHATHI MO0 TUCHHUIJINHE
«MaTeMaTHYeCKHH aHAJIN3

Ne Tema 3aHsATHSA
n/n
1 Pasnea 1. DiieMeHTBI MaTeMaTHY€CKOI0 AaHAJIN3A.

Yucnoas nocnenoBarenbHOCTh. [Ipenen 4ncioBoi MOCIEI0BAaTENIBHOCTH U €0 CBOM-
ctBa. [IpaBuna npenensuoro nepexona. ®yukmus. [penen dynkuun. Teopemsl o pee-
nax ¢yHkuuu. [TepBblil 1 BTOpoii 3aMedaTesIbHbIe IPEeIbl.

2 CpaBHeHHE OECKOHEYHO MasbIX U 0ECKOHEYHO OOJBIINX BEIUUMH. DKBUBAJIEHTHBIE Oec-
KOHEYHO MaJIbI€ BEJIMYHHBI.

PackpsITHE HEONPENEIEHHOCTEN PA3IMYHOIO THUIIA

4 HenpepbiBHOCTh QyHKIIMI B TOUKE U Ha TpoMexyTKe. OIHOCTOpOHHME Ipezesbl. Touku
paspsiBa GyHKuuu. Ilpumepsl penieHus 3agad

5 ITpousBonnas pynkuun. IlpaBuna nuddepenunpoBanust 1 GopMyJibl BEIYUCIEHUS MTPO-
n3BoaHbIX. Texnuka nuddepennmpoBanus

6 HuddepenunpoBanre o0paTHEIX GyHKUIUHN, QYHKIUH, 3aJaHHBIX HEIBHO, TapaMeTpuye-
CKH, JJorapupmMuueckoe qudpepeHpoBaHue

7 Hudbdepennman. ['eomerpuaeckuii cmpica auddepennuana. [IponsBoansie u nuddepen-
IIMAJIbI BEICHIMX NMOPsAAKOB. [IpubamkeHHble BBIYMCICHUS C MOMOIIBIO AU depeHIInaios.
8 [IpaBuno Jlonurtana. @opmyna Teisiopa. PackpbiTe HEONPENEeTeHHOCTEN pa3IuyHOTO
tuna. Pa3nokeHusi OCHOBHBIX 3JIEMEHTapHbIX GYHKUUH o ¢popmyse MakiiopeHa.

9 [TpubamxeHHbIe BBIYMCIEHUS ¢ OMOIbI0 Gopmysisl Teitnopa.

10 | onmHoe uccnenoBanue GyHKIUN U mocTpoeHue rpadpukos. [Ipumepsl

11 | [MonHoe uccnenoBanue GyHKIMA U MOcTpoeHue rpadgukos. [Ipumeps! (Tpo1omKeHNE)
CamocrosrenbHas pabora Nel Ha ceMuHape o GyHKIUSAM OJHOHM nepeMeHHOH

12 | Pazgen 2. ®yHKIMH HECKOJIbKHUX NepeMeHHbIX. JINHUU 1 TOBEPXHOCTH ypoBHA. HacT-
HbI€ MTPOU3BOJIHBIE U AU(PepeHLInal MepBoro Mopsiika.
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13 | [onuwii quddepenuman. I[IpousBoansie ciaoxHoN (yHkumu. [IponsBonHas GyHKIUH,
3aIaHHON HesIBHO. YacTHBIC Mpou3BOAHBIE U AU(depeHIInaIbl BRICIIMX MOPSAIKOB. Teo-
pema [IBapua.

14 | IlpousBoanasi no HanpasjieHuro. ['pagueHr.

15 | DkcrpemyM (DyHKIIMH HECKOJIBKHUX IepeMeHHbIX. HeoOX0qiMble ¥ JOCTaTOUHBIE YCIOBUS
JKCTpEeMyMa.

16 | CamocTrosiTebHasA padoTa Ne 2 Ha ceMUHape M0 PYHKIUAM HECKOJIBKHMX MepeMeH-
HBIX

17 | Pazpen 3. UnTerpajibHOe HCUHMCICHHE
[TepBooOpasnas. HeonpeneneHHbIi HHTErpall U €ro CBOMCTBA. MeToa HENOCPeICTBEeH-
HOT'O MHTEIPUPOBAHMSL.

18 | nTterpupoBaHue C MOMOIIBIO 3aMEHbI IEPEMEHHOM, MoIBeIeHneM o1 3HaK nuddepen-
nuana. MeToJ MUHTErpupoBaHHUsl 110 YacTsIM

19 | UnTerpupoBanue parroHaIbHBIX IpoOel, HHTEIPUPOBAHNE HEKOTOPBIX BUIOB HPPAIHO-
HaJbHBIX (PyHKIHI

20 | MaTerprpoBaHre TPUTOHOMETPHUECKUX (DYHKITHIA.

21 | BeuucieHue onpeaeieHHbIX HHTerpaioB o ¢gopmyine Hetorona-Jleitbnuia. 3amena me-
PEMEHHON U MHTETPUPOBAHME I10 YACTSIM B OIPEIEICHHOM UHTETpaJIe.

22 | IlpunosxeHus ONpeieICHHOTO HHTETpajia B TEOMETPUU U MEXaHUKe (BBIYUCIICHUE TLIOIIa-
Jeii TWIOCKUX (DUTYp, IIMHBI KPUBOH).

23 | IlpunosxeHus onpeneIeHHOro HHTerpajia B TEOMETPUH U MEXaHUKe (BblYMCIeHHE 00Be-
MOB, IUIOIIA/ICH MOBEPXHOCTH).

24 | HecoOGCTBEHHBIE HHTETPAJIbI IEPBOTO M BTOPOTO POJA, UX BBIYUCIICHUE.

25 | 3ajaum, MpUBOJAIIME K KPAaTHBIM MHTErpasiaM. Berancienue qJBOWHBIX WHTETPAIOB CBE-
JICHHEM K MOBTOPHBIM. 3aJaui Ha U3MEHEHHE MOPSJIKa HHTETPUPOBAHUS B JBOMHOM HH-
Terpaie

26 | 'eomerpuueckue u pu3nIecKre MPUIOKEHHU KPATHBIX HHTEIPAJIOB, TPHUMEPHI BBIYHCIIC-
HUSL.

27 | KoHTpoJIbHOE TECTUPOBAHHE IO KYPCY.

4, Y4eOHO-MeTOAMYECKOEe U MH(POPMALIMOHHOE O0ecriedyeHue

4.1. HopmartuBuble 10kyMeHTbI U 'OCTb1

OI'OC 23.05.01 HazemHble TpaHCHIOPTHO-TEXHOJIOTUYECKUE CPEICTBA. Y TBEPHKAEH IPUKA30M
Muno6pnayku Poccun ot 11.08.2020 Ne 935.

AkaneMuyeckuil yueOHbIH miaH no HamnpasieHuto noarorosku: 23.05.01 Hazemusie TpaHc-
HOPTHO-TeXHONOrn4Yeckue cpencra. [Ipopuns: KomnbroTepHblit HHXUHUPUHT B aBTOMOOU-
nectpoenun. @opma o0yuenus — ounas. 2023.

Marpuna pacnpenenenus komnereHuuii. 23.05.01 HazemHble TpaHCHOPTHO-TEXHOJIOIHYE-
ckue cpenctBa (KomMmnbroTepHbIit HHXXHHUPHHT B aBTOMoOmIecTpoernn). 2023.

Vka3 IIpesunenta Poccuiickoit @enepauyu ot 01.12.2016 Ne 642 «Ctparernn Hay4HO-TEX-
HOJIOTM4ECKOTro pa3Buths Poccuiickoit denepanumy.

[Tpuka3 MunucrepcTBa obpazoBanus 1 Hayku Poccuiickoii ®eneparuu ot 23.08.2017 Ne 816
«O6 ytBepxknennn [lopsiika MpUMEHEHHs] OpraHU3aIMsIMH, OCYIIECTBISIFOIIMMEI 00pa30oBa-
TEJIbHYIO AEATEIbHOCTb, JIEKTPOHHOTO 00Y4EHUSs, IUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHO-
JIOTHIA TIPY pean3anny 00pa3oBaTeIbHBIX TPOTPaAMM».



4.2. OcHoBHas JuTepaTtypa

1. ®uxrtenromnsil .M. OCHOBBI MaTEMaTHYECKOTO aHAIM3A: YICOHUK [T BY30B, 15-¢ u3.,
crep. CIIO, Jlanb. 2023. Yacts 1. 444 c.

2. ®uxrtenroinsil .M. OCHOBBI MaTEMaTUYECKOTO aHAIHM3a: YYEOHHK JIJIs BY30B, 14-¢ u3.,
crep. CII6, Jlanb. 2023. Yacts 2. 464 c.

3. Kynpssues JI.JI. Kparkuit kypc Mmatemaruueckoro ananusa. T.1. J{uddepennuansuoe u uH-
TEerpaJIbHOE UCYHCIICHHs] PYHKIIUN OHON MepeMeHHOU. Psaapl: YueOHuK [DIeKTpOHHBIN pe-
cypc]: yue0. - DnekTpoH. naH. - Mocksa: ®usmarnut, 2015. - 444 c. [Pexum noctyna: URL:
https://e.lanbook.com/book/71994 - 3aru. ¢ skpana.]

4.3. JlonoaHMTebHAS JIUTEpaTypa

1. TIuckynoB H. C. [IuddepennmanbHoe U HHTErPATIbHOE UCYUCICHUS JUIsl BTy30B. B 2-X TO-
Mmax. M.: UnTerpan - [lpecc, 2009 — 416, 544 c. 180 3k3.

2. 3yo6koB B.I'., JIaxosckuit B.A., Mapteinenko A.U., Munocues B.b., [Tymxkaps E.A. Kypc ma-
TEMAaTUKH U1 TEXHUYECKUX BBICIIUX YueOHbIX 3aBenenuil. Yactu 1-4. M.: MI'TY, 2012. 400

DK3.
3. Kparkuii Kypc BbICIICH MaTeMaTHKH [DJIGKTPOHHBIH pecypc|: y4el. - DIeKTpoH. JaH. -
MockBa: Hamxkop u K, 2017. - 510 c. [Pexxum  pocrtyna: URL:

https://e.lanbook.com/book/93522. - 3ar. ¢ 3kpaHna.]

4. byrpos f.C., Hukonbsckuit C.M. Briciias maremaTuka: y4eOHHK /1715 By30B B 3-X ToMax. M.:
Hpoda, 2009.

5. HurerpanpHOe ncuncienue QyHKIUNA OAHOM M HECKOIBKUX MEepeMEHHbIX. Teopus mons: mMe-
TOIMYECKUE yKa3aHWsl M BApUAHTHI pacueTHO-Tpaduueckux padot / bomynoB M.A., bopo-
nuna C.J., [Tokazee B.B., Teym b.JI., Tkauenko O.U.. M.: MI'TY «MAMMN», 2009.

6. MaremaTuueckuil ananu3. Teopus npenenoB u quddepeHraibHOe HCUNCIEHUE: OCHOBHbIE
MOJIOKEHHS TEOPHH, METOIMYECKHE YKa3aHHUsS M BapUaHTHI pacueTHO-Tpaduueckux pador //
bonynoB M.A., bopoauna C.U., KoporkoBa H.H., Tkauenko O.1. M.: MI'TY «MAMUN»,
2009.

4.4. JjaexTpoHHBbIE 00pa3oBaTeIbHbIE PeCypPChl

[TpoBeneHue 3aHATUN U aTTECTallMii BOBMOXHO B IUCTAHIIMOHHOM (opMaTe ¢ MIPUMEHEHUEM CH-
CTEMbI JUCTaHIMOHHOTO 00y4eHus yHusepcurera (CJO-LMS) Ha ocHOBe pa3pabOTaHHBIX Ka-
denpoit «MaTtemaTuka» JIEKTPOHHBIX 0Opa3zoBaTelbHbIX pecypcoB (DOP) mo Bcem paznenam
IIPOrPaMMBI:.

DJIeMEHThl MATEMaTHYECKOTO https://online.mospolytech.ru/local/crw/course.php?id=313
aHaJn3a
WuTerpaipbHOE HCYHCTICHHE https://online.mospolytech.ru/local/crw/course.php?id=3781
(GyHKUMH 0JTHON epeMEeHHOM
HNuddepennmanproe ucuncie- | https://online.mospolytech.ru/local/crw/course.php?id=3362
HUe QYHKIMI HECKOJIbKUX T1e-
PEMEHHBIX

JlononHuTeNbHBIC TNIaBbl MaTe- | https://online.mospolytech.ru/course/view.php?id=3592
MaTU4YECCKOIo aHajiu3a

Paspaborannbsie JOP BKJII0YAIOT TPEHHUPOBOYHBIE U UTOTOBBIE TECTHI.
[Topsimox mpoBeneHus: paboT B AUCTAHIIMOHHOM (hopMaTe yCTaHABIUBAETCS OT/IEIbHBIMU PacIio-
PSDKEHUSIMH ITPOPEKTOPa MO0 yueOHOM paboTe 1/UiH LIEHTPOM yueOHO-METOINYeCKOil paboThI.


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

Kaxnprit cryneHT obecrieueH MHIMBHUAYaIbHBIM HEOTPAHWUYEHHBIM JOCTYIIOM K 3JIEKTPOHHOU

OnOIMOTEKE MOCKOBCKOT'O IIOJIUTEXA

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

HHTepHeT-pecypchl BKIIOYAIOT Y4eOHO-METOAMUYECKUE MAaTepUalIbl B SJIEGKTPOHHOM BHUJE, TIPE-

CTaBJIEHHBIE Ha caiiTe mospolytech.ru B paznene: «LleHTp MaremMaTH4YeCKOTO 00pa30OBaAHM

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

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

[Tone3nbie yueOHO-MeTOAMYECKHE U MHPOPMALTMOHHBIE MaTepPHaJIbl IPEACTABICHbI Ha calfTax:
http://exponenta.ru, http://egworld.ipmnet.ru/ru/info/mathwebs.htm.

[Tepeuens pecypcoB HH(DOPMATMOHHO-TEIICKOMMYHUKAIIMOHHON ceTr « THTEpHET» ISl OCBOCHUS

JUCHHIUTHHBL: WWW.matematikalegko.ru>studentu, www.i-exam.ru.

4.5. JInuieH3HUOHHOE U CBOOO/IHO paclpocTPaHsieMoe MPOrpaMMHOe
obecmeuyenmne

Ne| HammenoBanue | Paszpabotumk [10 | HocrynHocts (- | Ccpiika Ha Enuneiid peectp
(mpaBoobiaa- LIEH3UOHHOE, CBO- | POCCHUUCKHUX MPOTPaMM JIjIst
TEJb) 060/HO pacrnpo- OBM u B/] (npu Hanuuum)
CTpaHSIEMOE)
1 [Astra Linux | OO0 JIuueH3noHHOE https://reestr.digital.gov.ru/ree
Common Edition | "PYCBUTEX- str/305783/?sphrase_id=9540
ACTPA" 36
2 | MoitOduc 00O "HOBBIE JInneH3snoHHOE https://reestr.digital.gov.ru/ree
OBJIAYHBIE str/301558/?sphrase_id=9433
TEXHOJIOT " 75

4.6. CoBpemMeHHbIe TPpo(ecCHOHATIbHBIE 0a3bI IaHHBIX M HH(OPMaIlHOHHBIE CIIPa-
BOYHBIE CHCTEMBbI

Ilepeyennb pecypcoB cetu UHTEpHET, JOCTYNHBIX AJI51 OCBOCHHUS IMCUUILINHbI:

HaumenoBanue Ccbl1ka Ha pecypce HocTynHocTh

NudopmannoHHo-cipaBoYHbIE CHCTEMbI

HoctynHa B cetn UH-
TEepHeT 0e3 orpaHuye-
1305071

https://stackoverflow.co

Stack Overflow
m/

Nudopmannonnsie pecypebl Cetn

Koncybrantllmoc http:// www.consultant.ru | loctymao
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https://online.mospolytech.ru/course/view.php?id=7621&section=1
http://mospolytech.ru/index.php?id=4486
http://mospolytech.ru/index.php?id=5822
http://exponenta.ru/
http://eqworld.ipmnet.ru/ru/info/mathwebs.htm
http://www.i-exam.ru/
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
http://www.consultant.ru/

[Topran ®enepanbHbIX rocyaap-
CTBEHHBIX 00pa3oBaTeabHbIX cTan- | http://www.fgosvo.ru. JoctymHo
JIapTOB BBICIIIETO 0Opa30BaHHUsI

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

I[Ipodeccuonasibublie 6a3bl JAHHBIX

baza naHHBIX HAyYHOU AJICKTPOH- http://www.elibrary.ru HocrtymHo
HO OMOIMOTEeKU
(eLIBRARY.RU)

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

5. MarepuajJibHO-TeXHUYECKOe o0ecnevyeHne AU CIUIIIHHbI

MarepuanbHO — TeXHUYECKas Oa3a yHUBEpCUTETa oOecIeyrBaeT IPOBEIEHUE BCEX BHJIOB
SaHHTI/II)’I, npeaAyCMOTPCHHBIX y‘-I€6HI>IM IJIaHOM, U COOTBECTCTBYCT I[GflCTB}H—OHIHM CaHHUTApPHBIM U
IIPOTUBONOXAPHBIM MPAaBUJIaM U HOPMaM.

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

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

6. MeToanueckue peKoMeHAaluu

6.1. MeToanyeckue peKOMeHIALMH 1JIsl IPenogaBaTeisi
110 OPraHu3auuy 00yYeHus

[Ipexne Bcero, cienyer oOpaTuTh BHUMaHUE CTYA€HTOB Ha TO, YTO IPAKTUYECKU BECh U3Y-
YyaeMblii UMU MaTepuai He TpeOyeT Kakoil-mubo crenuanbHOl (JONOJHUTENbHOM) MOJATOTOBKH U
BITOJIHE MOKET OBITh YCIEIIHO U3y4Y€eH, €CIIU CTYACHTHI OyAyT MOCENaTh 3aHITHSI, CBOEBPEMEHHO
BBITOJIHATH JOMAIIIHUE 33/1aHUS U MTOJIB30BaThCs (IPU HEOOXOAUMOCTH ) CHCTEMOH TITAHOBBIX KOH-
CyJbTAallUi B TEUCHHE KaXJOro ceMecTtpa. Bormleamue B Kypc MaTaHaiau3a pa3zeiibl sSBISIOTCS
KJIACCUYECKHUMH, B TO 7K€ BPEMS OHU NTPAKTUYECKH OPUEHTUPOBAHBI, TAK KaK UMEIOT LIIUPOKOE pac-
IIPOCTPaHEHUE I PEICHUs Pa3HOTo poja 3a/1a4 BHYTPU CaMOW MaTeMaTHKU U MPUKIAIHBIX 3a-
nad. FIX oCcBOEHHE NOMOKET CTyIEHTaM JIOTMYECKH BEPHO, apTyMEHTHPOBAHO U SICHO CTPOMTH
YCTHYIO U MIUCbMEHHYIO PeUb, YCIEUIHO MPUMEHITh HAKOIJIEHHbIE 3HAHUSI B MPOECCHOHATbHON
JESATEIBHOCTH.
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http://www.elibrary.ru/
http://webofscience.com/

Heo6xonumo ¢ camoro Hauana 3aHATUH PEKOMEHI0BaTh CTYA€HTaM OCHOBHYIO U JIOIOJI-
HUTEJIbHYIO JINTEPATYpPy, 4 B KOHIIE CEMECTPa JaTh CIIUCOK BOIIPOCOB JUJIS IOATOTOBKH K K3aMEHY.

Ha nepBoM 3aHATHM 110 JUCLHUIUIMHE CIeyeT 00513aTelIbHO POUH(POPMHUPOBATE CTYAEH-
TOB O BHJIE M (hOpMaxX TEKYIIEH U MPOMEKYTOUHON aTTeCTalui 0 AUCHUILTNHE, CPOKaX UX MPO-
BEJICHMSI, YCIIOBUSAX JIOIYCKA K IPOMEKYTOYHOM aTTeCTALMH, IPUMEHSAEMBIX BUAAX TIPOMEKY-
TOYHOT'O KOHTPOJIA.

N3noxeHne TEOpEeTUYECKOro MaTepHasa JOJKHO COIPOBOXKAATHCS WILIIOCTPATUBHBIMU
IpUMepaMu, TIIATEILHO OTOOPAaHHBIMH MPETOaBaTeNIeM TaK, YTOObI TEXHHUECKUE TPYIHOCTH U
BBIKJIAJIKH TP PELLICHUN 3aa41 HE OTBJIEKAJIN OT IJIaBHOT'O: OCMBICIICHMSI UIEU U CYTH IIPUMEHS-
eMbIX MeTo0B. ClielyeT Bcerzia yka3blBaTh IPUMEPbI IPAKTUUECKOI0 IPUMEHEHUS PACCMOTPEH-
HBIX Ha 3aHATHUSX YpaBHEHUH U (GopMyJI.

[IpakTryeckue 3aHATHS JOJDKHBI OBITH OPraHM30BaHBI IPENoaBaTeIeM TaKuM 00pa3oM,
YTOOBI OCTABAJIOCh BPEMsI Ha MEPUOJUUECKOE BBINOJIHEHUE CTYJEeHTaMU HEOOJIbIION caMocTos-
TEJIHOM pabOThI B ay TUTOPHUHU JJIsl IPOBEPKU YCBOCHHUS U3JI0KEHHOTO MaTepHaa.

IIpenonaBaTens, BeAyIIUi IPAKTHUECKUE 3aHATHS, 10JIKEH COITIaCOBBIBATh y4eOHO-TEMa-
TUYECKUH IJIaH 3aHATUH C JIEKTOPOM, UCII0JIb30BATh EAMHYIO CUCTEMY 0003HAUEHUH.

[IpenonaBatemnto cieayeT 10OMBATbCS CUCTEMAaTHUECKOM HENpepbIBHONW pabOThl CTYACH-
TOB B TEYEHHE CEMECTPA, HEOOXOAUMO BBISBIISTH CHIIBHBIX CTYIE€HTOB U IIPUBJIEKATh UX K HAYYHON
paboTe, K y4acTHIO B pa3HOr0 pojia OJIMMIIMAaX U KOHKypcax.

CTyZneHT J0JKEH OLlylaTh 3aMHTEPECOBAHHOCTD MPENOJaBaTelis B JOCTH)KEHUN KOHEU-
HOI'O pe3ysibTaTa: B NPUOOPETEHUH OO0YyYaroUMHCS HPOYHBIX 3HAHUM, YMEHUH W BIIQJACHUSA
HAKOIJICHHOH nH(pOpMaImei s peleHus 3a/1a4 B IpopeCcCHOHATBHON e TeTbHOCTH.

6.1.1. Oo6pa3oBaTejibHbIE TEXHOJIOTHH

[TpoBeneHue 3aHATHI U aTTECTAllM BO3MOXHO B JUCTAHLIMOHHOM (hopMaTre C IPUMEHEHUEM CHU-
CTEeMBI IUCTaHIIMOHHOTO 00y4enus yuuepcutera (C1O-LMS) Ha ocHOBe pa3pabOTaHHBIX
kadenpoii «MaTemaTHKa» EKTPOHHBIX 00pa3zoBaTelbHBIX pecypcoB (DOP) mo Bcem pasznenam
nporpaMmsl (cM. 1. 4.4).

[Mopsimok npoBesieHNs paboT B AUCTAHIIMOHHOM (hopMaTe YCTaHABIMBAETCS OTEIbHBIMA
pacropshKeHUs MU IPOpEKTopa Mo yueOHOI paboTe W/MiU LIEHTPOM y4eOHO-METOJUYECcKO pa-
OOTHI.

6.2. MeTtoauyeckue yKa3aHusi JAJsl 00y4al0MMXCH M0 OCBOEHUIO

AUCHHUIIIMHBI

Paszpen 1: nupdepeHunanbHoe HCHUCAEHHE PYHKIUI 0OJHOH NTepeMeHHOM

[Ipu n3yuenun nuddepeHrantbHOro ncuucaeHus GyHKIuN oqHON IepeMEeHHOM 00paTUTe
BHUMaHME Ha MOHATHE Ipeesa GyHKLIUU B TOUKE U METOIbl ero BbuucieHus. [Ipenen — oxHo u3
OCHOBHBIX MOHATUN MaTeMaTHYeCKOro aHanusa. [lpu BbluMcIeHMM TpeesioB (YHKIMH Hao,

0 «
TPeXIe BCEro, BBSICHHTh XapaKTep HeompeaeneHHocTd | —, —, 0-00, 00 —00,1° |. Uto6sr
00
OBJIAJIETh TEXHUKOW pEIeHUs 3a]]a4 Ha BBIUMCIICHHUE MPEENIOB, HAJ0 3HATh JIBa 3aMevaTelbHbIX
npezena, TabauIly SKBUBAJICHTHBIX OECKOHEYHO MabIX, MpaBuiio JlonuTans, pa3indyHble IpUeMbl
PacKpBITUSI HEOTPEEIEHHOCTEN B 3aBUCUMOCTH OT BU1a QYHKIIMH U PELIUTH JOCTATOYHO OO0JIb-
110€ KOJIMYECTBO 3a/1a4.

[Ipn m3ydyeHuu TeM, MOCBSIIEHHBIX MPOU3BOAHON U nuddepennmany GyHKUNUU, HATO
OCMBICIIMTh UX T€OMETPUYECKHI CMBICIT, IOHUMATh pa3indyue MeXay HUMU (auddepeHnnan - 3To
IJIaBHAs JIMHEWHas 4acTh npupaiieHus Gpynkuun). TBepro 3HaTh (Kak TaOIUIy YMHOXKEHHU) pop-
MyJbl auddepeHInpoBaHsT OCHOBHBIX JIEMEHTAPHBIX (QYHKIMUA U MpaBuia quddepeHpoBa-
HUA (Bce, KOHEYHO, HO 0COOEHHO MpaBmiio AuddepeHITMPOBaHUS CI0KHON QYHKIIUN).
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OOGparuTe BHUMaHHE TaKXke Ha ocoOeHHOCTH nuddepeHnupoBanns GyHKIIUHA, 3aJaHHBIX
B HESIBHOHM (popMe, MapaMeTpHUueCcKy, Ha pUeM Jorapugmuueckoro auddepeHunpoBasus.

Cremyer 4eTKO 3HaTh U YMETh IPUMEHSATH aITOPUTM HCCIIeI0BaHus (yHKIMI 1 IOCTpoe-
HUS TpaUKOB: ONpeIeTICHNE TOUEK pa3pbiBa (M UX Kiaccu(UKALUIO), aCUMIITOT rpaduka (BepTu-
KaJbHOW, HAKJIOHHOM, TOPU30HTAIIBHOI ), HEOOXOIMMBIE U JTOCTATOYHBIE YCIOBHSI MOHOTOHHOCTH
(YHKINH, CYIIECTBOBAHUS JIOKAILHOTO YKCTPEMyMa, IPOMEKYTKOB BBITYKJIOCTH U BOTHYTOCTH
(GyHKIMH U TOYEK Teperuoa.

Paznen 2: nuddepennnanbHoe ncuucieHue PyHKIUI HECKOJIbKHX NepeMeHHbIX

[Tpu u3ydeHnn TaHHOTO pa3jiesia 00paTuTe BHUMaHKE Ha TO, 4TO (QYHKIIHS JIBYX ITEPEMEH-
HBIX UMEET HAIJISHBIN TEOMETPHUECKUI CMBICI — 3TO TOBEPXHOCTh B TPEXMEPHOM ITPOCTPAHCTBE
Hano ocMBICTUTE MOHATHS 9aCTHBIX MPOW3BOIHBIX U MOMHOTO nuddepermana u ocooeH-
HOCTh WX BBIYHCIICHHUS, OBJIAJCTh TEXHUKOW BBIYUCICHUS MPOU3BOAHBIX OT CIOXHOW (DYHKIIUH

HECKOIBKHX MepeMeHHbIX. Cre/lyeT obpaTHTh BHUMAHKE Ha TO, uto uisa ¢pynaxuun Z = Z(X, Y)

0°z 9%z

CMEIIaHHBIC YaCTHBIC MPOU3BO/IHBIE BTOPOTO MOPSIKA PABHBI MEXKTY COOOM:

pema IlIBapma), To ecth MOPsIOK TU(GHEePSHIIMPOBAHUS HE UMEET 3HAUYCHUS.

Jiis GyHKIMU HECKOTIBKUX MEPEMEHHBIX CKOPOCTh U3MEHEHUS (PYHKIIMH B TPOU3BOILHOM
HaIlpaBJICHUHU XapaKTEPU3YEeTCsl MPOU3BOIHOM 10 HANPABIEHHUIO, @ HAWOOJIbIIas CKOPOCTh U3Me-
HeHust QYHKIMK Oy/IeT B HalpaBJIeHUH BEKTOpa IPalueHTa.

Crnenyer oOpaTUTh B 3TOW TeMEe BHUMAaHHE HA HEOOXOIUMOE U JIOCTATOYHOE YCIIOBUS CY-
[IECTBOBAHUS IKCTpeMyMa (GYHKIIUN HECKOJIbKUX MEPEMEHHBIX.

Pasznen 3: HHTErpajJbHOC HCYUCJTICHUEC

B uHTerpasbHOM HMCYMCIIEHUU pELIaeTcs 3ajada, oOpaTHOM TOM, KOTOpasi paccMaTpuBa-
nack B U depeHIHaTbHOM HCUHCICHAN: HEOOX0AMMO Haiiti s nauHoi dyrkimn 1 (X) Takyio

(byHKLHIO, TPOU3BOAHAS OT KOTOPOH OblIa OBl paBHa 3a7jaHHON. VIHTerpupoBanue GpyHKuuil — 10-
CTAaTOYHO CJIOKHBIN pa3/iel MaTEMATHUKH, OBJIA/IETh KOTOPBIM MOKHO TOJIBKO, €CJIM CTYJICHT «BO3b-
MET» J1I0CTaTOYHO OO0JIBLIOE KOJTUYECTBO HHTETPAIOB Pa3HOT0 TUIIA.

Hazno tBepao 3HaTh TaONMIly HHTETPATIOB OT OCHOBHBIX AJIEMEHTAPHBIX (PYHKIIMM, OCHOB-
HbI€ METO/Ibl MHTEIPUPOBaHUS (3aMEHa ITepeMEHHOH, MOJIBEICHUE MTOJ1 3HAK Ju(depeHimana, uH-
TErpUPOBAHUE 10 YACTSM, IPUEMbI BHIYMCIEHUS HHTErPAIOB OT pallMOHAIBHBIX po0eH, OT paz-
HOTO THIa TPUTOHOMETPUYECKUX (PYHKLHUH).

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

3HaTh T€OMETPUUYECKHI CMBICI U OCHOBHYIO (hOPMYJTy BBIUYUCIIEHHS ONPEACICHHBIX HHTE-
rpanos — popmyiy Hetorona — JleiibHu1a, reoMeTpruueckre U pU3nYecKue MpUIoKEeHUs Onpeie-
JIEHHBIX M KPAaTHBIX MHTErpajioB, YMETh HAXOJMUTh IUJIOIIAb MNIOCKON (UTYpBI, JUIMHY KPUBOM,
00BeM U IJIOLIAAb TOBEPXHOCTH TEJ BPAIICHHUS.

7. ®OH/ OLIEHOYHBIX CPEACTB

@DOH/JT OLIEHOYHBIX CPEICTB IpenacTaBieH B [Ipunoxenun 2 k padodeil mporpaMMe U BKIIIOYAET
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
23.05.01 «Ha3eMHbIe TPAHCIIOPTHO-TEXHOJIOTHYECKHE CPEICTBAY

[Tpoduns

«KoMnbOTepHbI NHKUHUPUHT B ABTOMOOHJIECTPOEHU I

(bakamaBp)

Ouynas ¢popma 00yueHust
I'ox Hadopa 2023/2024

Buabl yueOHoii padoThl,

Buasbi camocrosiTesibHOM pa- ®opmbl
BKJIIOYASI CAMOCTOSITEJIbHYI0 GOTEI
= padoTy CTy1IeHTOB arrecra-
Ne % 2 & ’ CTyaeHToB L
o Pasznen 2 % § 1 TPYA0EMKOCTh B 4acax
>
@ = 8 Pe-
J | I/C | JIad | CPC | KCP | K.P. | K.IL. |PITP | dpe- | KiIp | D 3
par
Bropoii cemecTp
Pa3znen 1. JuddepenunanbHoe uc-
yuciaeHue GyHKuMi 0IHOM nepeMeH-
HOM. YncnoBas mocienoBaTeabHOCTb.
1.1 2 1 2 2 4 +

[Ipenen yncaoBO# MOCIEAOBATEILHOCTH
u ero coiictsa. [IpaBuna npeaensHoro

nepexona. ®ynkuus. [penen pynkuun.
TeopeMsl 0 mpeaenax QyHKIUH.
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Boigaua 3agauuid PI'P Ne 1 o mare-
MATHYECKOMY AHAJIH3Y.

1.2

IlepBbIil 1 BTOpPOU 3amedarellbHbIE IIpe-
nenbl. beckoHeuHO Masible U GECKOHETHO
0oJbIIME BEJIWYMHBI. OKBUBAJIEHTHbIE
0OECKOHEYHO MaJjible BETMUYMUHBI. Packpbl-
THE HEOINPEAEICHHOCTEN PAa3HOI O THIIA.

1.3

HenpeppIBHOCTD (QyHKIIHMIA B TOYKE M Ha
npoMexyrtke. OJHOCTOpOHHHME — Ipe-
nenbl. Touku paspbiBa (YHKLIUH, HX
KJaccuuKaIusi.

1.4

[TpousBognas Qynkuuu. ['eomerpuue-
CKUH M MEXaHMYECKHI CMBICI MpOU3-
BonHOM. [IpaBuna nuddepenmpoBanms
U (HOpMYJIIBI BBIYHCIICHUS TPOU3BOIHBIX.
Tabnuua mpou3BOAHBIX OCHOBHBIX JIe-
MeHTapHbIX pyHKiuil. Texanka nudde-
PEHIIMPOBAHUS

1.5

Huddepenunan. [IpousBoausie u nug-
depeHnransl BRICIUX TopsakoB. [Ipu-
ONMKEHHBIE BBIYHCICHUS C TOMOIIBIO
nudepeHmanos.

1.6

IIpaBuno Jlonurana. ®opmyna Telnopa.
Pa3noxeHnss OCHOBHBIX 3JIEMEHTAPHBIX
¢yukuuit o ¢opmyne Teitnopa. IIpu-
OJM)KEHHBIE BBIUMCIIEHUS C MOMOIBIO
dopmyisr Teitnopa.

1.7

OcHoBHble TeopeMbl U depeHIanb-
HOTO  HMCYUCIEHHUS. MOHOTOHHOCTb
byHkum, skcTpeMmyMbl. Heobxonumele

15



U JIOCTaTOYHBIC YCJIOBUS MOHOTOHHO-
CTH, JIOKJILHOTO 3KCTpemyMa. Hccnemno-
BaHHUE BBIMYKJIOCTH Tpaduka QyHKIUH.
Touku neperuda.

1.8

O61mas cxema uccieoBaHus GyHKIUU U
noctpoenuss ee rpaduka. CBoiicTBa
GbyHKIMI, HEnpepbhIBHBIX Ha OTpE3Ke.
HauOonbiiee 1 HaMeHbIIee 3HAYCHUS
GYyHKIIUN Ha OTpE3Ke.
CamocrositesibHas pabora Nel Ha ce-
MHHape Mo (PYHKUMSAM OJIHOIH mepe-
MEHHOH

1.9

Pa3znen 2. DyHKIUA HECKOJBKHUX IIe-
peMeHHBbIX. [Ipenen u HENpepbIBHOCTD.
OcHOBHBIE  CBOMCTBa  HEIPEPBIBHBIX
¢yuxuuii. YactHele npousBoaHbie. [1on-
HBIN TuddepeHiman.

Boiiaua 3aganuii PI'P Ne 2 no ¢yHk-
IMAM HECKOJILKHX IePEeMEHHbIX

1.10

[Ipou3BoHbIE CHOKHON (DYHKIIUU He-
CKOJIbKUX TepeMeHHbIX. YacTHble mpo-
U3BOJHBIE U AU(epeHInanbl BbICIINX
nopsinkoB. Teopema IlIBapuma. IIpous-
BOJIHAs 10 HaNpasieHUIo. ['pagueHt.

10

1.11

DkcTpeMyM (QYHKIIUU HECKOJIBKUX Tepe-
MCHHBIX. HGO6XOI[I/IMI>IG 1 10CTAaTOYHBIC
YCJIOBHS KCTpEMyMa.
CamocrosiTeibHast padora Ne2 Ha ce-
MHHape N0 (YHKIHUAM HECKOJbKHX
nepeMeHHbIX

11

1.12

Paznen 3. UnTerpajibHoe HCcUMC/IeHHE

12
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[TepBoobOpaznas. HeonpeneneHHbI WH-
Terpaj U ero cBoiicTBa. Tabnuia uHTE-
rpajiloB OT OCHOBHBIX 3JIEMEHTAPHBIX
byHkumii. MeToJl HemocpeaCTBEHHOTO
WHTETPUPOBAHUS.

Bbiiaua 3aganmuii PI'’P_Ne 3 no uHTe-
IPAJIbHOMY HCYHCJICHHIO

1.13

WHTerpupoBaHie ¢ MOMOIIBIO 3aMEHBI
MEPEeMEHHOM, TOJIBEACHHEM TII0J] 3HAK
nuddepennurana. Meroa MHTETpUPOBa-
HUS TI0 YaCTSIM

13

1.14

HuTerpupoBaHue panyoHaJIbHBIX JIPO-
0eli MHTETPUPOBAHNE HEKOTOPHIX BHUJIOB
UPPALUOHATBHBIX U TPUTOHOMETpHYE-
CKUX (DYHKITHIA.

14

1.15

3ajaun, OpUBOJSAIINE K MOHATUIO OIpe-
JieJIeHHOro uHTerpana. CBolicTBa ompe-
JpeneHHoro unrerpana. ®opmyna Hero-
ToHa-JleitOHMIa. 3aMeHa IepeMEHHON 1
MHTETPUPOBAHUE TI0 YacTAM B OIpeJe-
JICHHOM HHTerpajie

15

1.16

[TpunokeHuss OMpENeIeHHOTO HHTe-
rpaja B TCOMETPHH U MEXaHUKE (BBIUHC-
JeHue IUIomafe TiIockux — Quryp,
JUTMHBI KPUBOH, 00bEMOB, TIOIIA/IeH TT0-
BEPXHOCTH).

16

1.17

HecoOcTBeHHbIE MHTErpaibl NEPBOrO U
BTOPOT'0 pOJa, UX CBOMCTBA.

17

1.18

3ajauu, TpUBOASIINE K KPATHBIM HHTE-
rpajaM. JIBOWHOW W TpPOWHOM HWHTe-
rpaJibl, UX CBOWCTBA. Bbrunciaenue 1Bou-

18
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HBIX MHTCIrpaJiIOB CBCACHUCM K ITOBTOP-
HBIM. ['eomeTpuueckne u (Quanveckue
MMPUITOKCHUSA KPATHBIX HHTCI'PAJIOB
KoHTposbHOEe TecTUPpOBaHME

(DopMa arreCcralnum

19-21

Bcero yacoB o AucuuILInHE

18

54

72

PI'P

cam.
pao.
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Ilpunoscenue 2

®OH/I OHEHOYHbLIX CPEJICTB
MO JUCUMUILINHE

«MaTeMaTHYeCKHN aHAJIN3)»

Hanpagnenue noarorosku: 23.05.01 «HazemHble TpaHCHOPTHO-TEXHOJIOTHYECKUE CPEICTBAY
[Tpodune «KoMnblOTepHBIH HHKUHUPUHT B aBTOMOOUIIECTPOCHUNY.
®dopma 00yueHHS: OUHasl.

Kadenpa: «Maremarukay

1. MeTOZlbI KOHTPOJIA 1 OICHUBaHUSA PE3YJIbTATOB .

JIst KOHTPOJISL yCIIEBA@MOCTH M KauecTBA OCBOCHHS AUCIMIUIMHBI HACTOAIIEH POrpaMMoi
IPEyCMOTPEHBI CIIETYFOIINE BUABI KOHTPOJISA:
- KOHTPOJIb TEKYIEH yCIeBaeMOCTH (TEKYIIH KOHTPOJIB);
- IPOMEXKYTOYHAsl aTTecTalus (3K3aMeH).

2. lllkana u KPUTEPUHU OLIEHUBAHUS Pe3yJIbLTATOB 00y4YeHUSs

®opmMa NPOMEKYTOYHOMN aTTECTALMH: IK3AMEeH

[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. OneHKa CTEeNeHH JOCTHXKEHUS 00yJarolllMMUCS MJIaHUPYEMbIX pe3yibTaToB OOy4eHHUs 110
JUCLHUIIIIMHE TIPOBOAUTCS MPENOJABaTeIeM, BEAYIIUM 3aHATHS 110 JUCHUIUIMHE METOJ0M JKCIIepT-
HOM oneHKH. [1o uroram nNpomMeKyTO4HOW aTTECTALMU 10 IUCHUILIMHE BBICTABIISIETCS OLIEHKA «OT-
JUYHO», «XOPOLIO», «YAOBJIETBOPUTEIBHO» HUIIU «HEYOBIETBOPUTEIBLHO.

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 3HAHUSMH, YMEHUSIMH,
HaBbIkaMu. Ho noka3piBaeT HeriyOoKue 3HaHMs, IIPU OTBETE HE
JIOITyCKaeT rpyObIX OMMOOK WM MPOTUBOPEUNH, OJJHAKO B PoOp-
MYJIMPOBaHHM OTBETA OTCYTCTBYET JOJIKHAs CBSI3b MEXK]y aHa-
JIU30M, apryMEHTaluel U BBIBOJAMHU, B PEIIECHUM 33Ja4 MOTYT
coJiepxartbes rpyOble omuOKu. [l noaydeHus MpaBUIbHOIO 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 110 HANIPABICHUIO U TPAIUEHT. DKCTPEMYM (QDYHKIIUH JBYX IT€PEMEHHBIX.

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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DYHKIMHN HECKOJBLKHUX NepeMeHHbIX

" .

~ 4
1. HaiiTi 9acTHBIC IPOM3BOAHBIC BTOPOrO MOPSIIKA, YOCAUTECS, UTO Z, = Z

Xy
2

2. Haiitu rpaguent Gynkuuu z = f(X,y) B1ouke M (X,,Y,): Z= yT , M,(4,6).
X

3. UccnenoBaTh Ha SKCTpEeMYM (QPYHKIIUIO Z = X2 —X+Yy +2y.

HuTerpupoBanne
Beruncanrne HEOIIPEICJICHHBIC HHTEIPaJIbl
IL, [x-27dx, I(x+l)exdx, [xcos3xdx, [e*cosxdx,
2(x+ Jx
f dx J dx J‘ x+18 dx j X+1 oo _fSinsde
x> —6x+18" " x®+6x+5’ (Xx-6)(x+2) ' x*+3 ' "cos?x
Beruucaursb onpeae/JIcHHbIC HHTErpaJibl
Tasinzxcosxdx, -, f[x-perdx, I
sin® xcosxdx, — x—1)e*dx,
0 0 v1+3X 1x\/7+lnx
? dx T 1+ x? dx T dx }X2+2de
11++/3x-2° Sarctgx  1(3x+5)%’ o x*+1
\/5 3 2 7.6 ] 1 dX
jx—dx, [v4-x%dx, J'3sm2xcosxdx, I—
0 1[1+X2 0 0 0 V1+3X
1 3
(x—De*dx,
'([ '1[ XN7+Inx
Heco0cTBeHHBIC HHTETPAJIbI
1. YKa)KI/ITe, KaKoH u3 HCCO6CTBCHHBIX HHTCETpaJIOB SABJISACTCA CXOAAIUMCS
[Vxdx, [x%dx, [VXx°dx.
1 1 1
2 dx
2. BeaucanTe HUHTCrpall, YCTAHOBUTL €T0 CXOAUMOCTD HUJIN PACXOAUMOCTDb I 1
Sel4+x?

3. BeruuciauTe MHTErpaj, yCTAHOBUTh €r0 CXOJAUMOCTh I PACXOJIUMOCTh jln xdx
1

a dx
4. BeraucnuTh HeCOOCTBEHHBIN HHTETPA IT , YCTAaHOBUTH €r0 CXOAUMOCTbH UJIA
0V X

pacxoauMoOCThb.

X243y’
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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/aHKsl HE OJTHOCTBIO MM BOOOIIE He MPECTaBIsl PaboThl
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 «MaremaTnka» OHJIAHH-Kypcax UMEIOTCS NPOMEKYTOUHbIE (MTPOOHbBIE) 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.

26



NS

o

10.

11.

12.
13.

14.
15.

16.
17.
18.
19.
20.
21.
22.

23.
24,

25.
26.
27.
28.
29.
30.
31.
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KommniiekT Bonpocos

0 IUCLHUIUINHE «MaTeMaTHYeCKHH aHAJIU3»

JudpdepennnaibHoe HCHUCAeHHE PYHKIUIT OHOH ITepeMeHHOH

[ToHsATHE TEpeMEHHON BEIMYMHBI U 00JIaCTH €€ U3MEHEHUS.

noHATHE (PYHKIIMOHAILHOM 3aBUCUMOCTH, KiIaccuPuKaus QyHKITHA.

OmnpezeneHue 1 TUIIBI YUCIOBOW MOCIEI0BATEIBHOCTH.

[Ipenen unciIOBOM MOCIEIOBATEIBLHOCTH. ApHu(MeTHUECKHE ONepalui Haj MOCIeA0BaTeNIbHO-
CTSIMU.

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

Bropoii 3amedaTesbHbIi Ipeaeil.

IIpenen pynxuuu. Onpenenenus. I 'eoMmeTpudeckas MHTEpIpEeTaLUs NOHATUS Ipesesna QyHKIHH.
CBoiicTBa npeesoB.

beckoneuno mainbie, 0eCKOHEUHO O0bIINE QYHKIUH.

IIepBb1il 3aMeUaTeIbHbIN Ipeaes.

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

HenpepbiBHOCTh pyHKLIMM B TOUKE U Ha poMexyTke. OnHoctopoHHue npenensl. Kinaccuduka-
U TOYEK pa3pbiBa rpaduka.

CaoiicTBa (yHKIMH, HEMIPEPBIBHBIX Ha oTpe3Ke (TeopeMbl Beliepmtpacca, bonbuano — Komm).
[IpouzBoanas. ['eomerpruueckuii u pu3MvIecKuil cMbICI por3BoAHON. KacaTenbHas 1 HOpMab
K TJIOCKOW KpUBOM.

Tabnuia npou3BOIHBIX OCHOBHBIX 3JIEMEHTAPHBIX (DYHKIUH.

CBs3b MEXy CYLIECTBOBAaHMEM ITPOU3BOIHON (PYHKIIMHM B TOUKE M HENIPEPBIBHOCTHIO (PYHKIIUU
B TOM 7K€ TOYKE.

[Tpon3BosiHas cyMMBbI, IPOU3BEAECHUS, YacTHOTO. [Ipon3BoiHAs C10KHOM 1 00paTHON PyHKIHIA.
[Ipon3BoHas napaMeTpUUeCcKy 3aJaHHON (PyHKLINU.

ITpousBonHas GyHKLNH, 3aJaHHON HESBHO.

JuddepeHunpoBaHme CI0XKHON MMOKa3aTeIbHON QYHKIUH.

Huddepenunpyemocts. Auddepenuman. ['eomerpuueckuii cMbica nuddepenuana.
[IpousBoHbie U AU PEepeHInanbl BEICIINX MTOPSIKOB.

OcHoBHbIE TeopeMbl AuddepeHnmranbHoro ucurciaenus (teopema depma, Teopema Poist, teo-
pema Jlarpanxa, Teopema Komn).

IIpasumno Jlonurans.

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

AcuMnToThI rpaguka QyHKIUH.

OkcrpemyM. Heobxommoe yciaoBre 3kcTpemMyma.

JlocTaTouHBIE YCIOBHS KCTpPEMyMa.

JlocTatouHoe yciaoBue Bo3pacTanus (yObIBaHHs) GYHKIINU.

HaubGonpuiee u HanMmeHbIlee 3HaUeHHS (yHKIIMA HAa OTPE3KE.

BrInykiocTh, BOTHYTOCTb, TOUKA Neperuda. JlocraTouHoe yciioBre BOTHYTOCTH (BBITYKIIOCTH).
Heo6xomumoe ycioBue Touku neperunoda. Jloctatounoe ycimoBue neperuoa.

OO1m1ast cxema MOCTPOCHHUS U HCCiIeoBaHus Tpaduka QyHKIHMH.

DOYHKIUH HECKOJIbKHUX NIepeMEHHbIX

1. Onpenenenue U reOMeTPUUYECKUNA CMBICT (DYHKIIUHU JBYX EPEMEHHBIX.
2. Jluauu ypoBHS (QYHKIIMHU JIBYX NTEPEMEHHBIX.
3. YacTtHble MpoU3BOJHBIE (PYHKIIUN HECKOJIBKUX NTEPEMEHHBIX, UX T€OMETPHUUECKUI CMBICT
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4. ®OyHKIUHA HECKOJIbKUX IMEPEMEHHBIX, MOHATHE MTOJTHOTO nuddepeHuana.

5. JluddepennmpoBanue cnoxxHbIX GYHKIUNH HECKOIBKUX MEPEMEHHBIX.

6. [Ipom3BoaHbIC BBICHIMX TOPSIKOB (PYHKIIMU HECKOJIIBKHX IepeMeHHBIX. CMEIIaHHbIC TIPOU3BO/I-
Hele. Teopema IlIBapua.

7. Tlpowm3BomHas GYHKIIMK HECKOJBKHMX MIEPEMEHHBIX 110 HAITPABIICHHIO.

8. IIpom3BojaHas O HANPABIEHUIO M IPAJAUEHT CKAJISPHOTO MOJIS.

9. DkcTpeMyM (QYHKIIUU HECKOJIBKHX MIEPEMEHHBIX.

10. HeoO6xomuMoe U TOCTaTOYHOE YCIIOBHS SKCTpeMyMa (DYHKIMH JBYX ITEPEMEHHBIX.

HHTera.]IBHoe HCYHUCTICHUE

[TepBoobOpazHas, HeompeaeaeHHbIH HHTerpai. Tabnuia OCHOBHBIX HHTETPAJIOB.

3aMeHa NEepEMEHHON U MHTErPUPOBAHUE I10 YACTSIM B HEOIIPEJIEIICHHOM UHTETPAJIE.

HuTerpupoBaHue ¢ MOMOIIBIO NMOABEICHUS 01 3HaK nuddepeHiuana.

HHTerpupoBaHue palioOHAIbHBIX APOOEH.

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

WNHTerpupoBanne TPUTOHOMETPUUECKUX (PYHKIIHUM, OCHOBHBIEC IPUEMBI.

HuTerpupoBanue upparoHaIbHbIX (YHKIIHA.

VYHuBepcaiibHas TPUTOHOMETPUYECKAs MOJCTAHOBKA.

Omnpenenennblit HHTETpai u ero cBoiictBa. ®opmyna Hetotona — JleiiOnuna.

10 [TpunoxeHus onpeneseHHOr0 HHTErpaia K PeHICHUI0 TEOMETPHUECKUX U (PH3MUECKUX 3ajad.

11. Beiuncnienue iomaei ¢ moMoIIbI0 OMPEeIEHHOr0 MHTerpasa.

12. BerunciieHre TUIONIa Iy ¥ [UTHHBI KPUBOM, 3aJaHHOW YpaBHEHUSMHU B TTapaMeTPHIECKOH GopMme.

13. Briuncnenue miomaay KpUBOJIUHEHHOTO CEKTOpa B MOJSPHBIX KOOPAWHATAX.

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

15. Beruncnienue JUIMHBI TyTH € TTIOMOIIBIO ONPEEICHHOTO HHTETpaa.

16. Beiuncnienue AMUHBI yTH KPUBOW, 3aJaHHON MTapaMeTPUUECKU.

17. Beruncnenue oobeMa Telia BpalleHHs C TOMOIIIBIO0 OMPEICIEHHOTO HHTErpaia.

18. Briuncnenue miomaay NOBEpXHOCTH TeJla BpalleHHsl.

19. HecoGcTBEeHHBIE HHTETPANTBI IEPBOTO M BTOPOTO TUMA. [IOHATHS CXOIMMOCTH U pacXOJAUMOCTH
HECOOCTBEHHOI'O MHTETpaa.

20. HecoOcTBEeHHBIE MHTETPAITBI OT Pa3phIBHBIX (PYHKITHIA.

CoNoRA~WNE

TunoBble BApUAHTHI OUJIETOB
110 JUCHUIIIIMHE «MaTeMaTHYeCKUH aHAJIHN3»

MMHUCTEPCTBO OFPASOBAHMS 1 HAYKU POCCUMCKOM ®EJIEPAIIUM
®EJIEPAJIBHOE I'OCYJIAPCTBEHHOE ABTOHOMHOE OFPA3SOBATEJIBHOE
YUPEXJEHWE BBICIIEI'O OFPA30OBAHUS
«MOCKOBCKHWH MNOJUTEXHUYECKN YHUBEPCUTET»
(MOCKOBCKHWM MMOJMUTEX)

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

3K3AMEHAIIMOHHBIN BUJIET

1. TlepBooOpa3Has, HeonpeaeneHHbIH HHTerpan. Tabauia OCHOBHBIX HHTETPAJIOB.
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2. BBIYUCTUTH HEONPEIEIeHHBIA HHTErpall

dx
J Y5-x+4/5-x
3. Haiitu rpanuent Gy Z = y\/g B Touke M,(L4).
4. Ykaxwure, KAKOH N3 HECOOCTBEHHBIX HHTETPAIOB SBIISIETCS CXOAAIIMMCS

[Vxdx,  [xdx, j'\/gdx.
1 1 1
5. HaiiguTe 3KCTpeMyMbl U TOUKH Teperuba Gpynkiuu Y = (X —1)e ™.

YTBepkaeHo Ha 3aceqannu kadeapsl MatemMaTuku «_03» 05 2023 r., mporokon Ne 10

N.o. 3aB. xadenpoit H.B. Bacunnena / /

MUHUCTEPCTBO HAVKHU U BBICIIIET'O OBPA3OBAHU S POCCUMCKOM ®EJIEPAIINN
OEJIEPAJIBHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE
YYPEXJEHUE BBICHIET'O OBPA30OBAHUA
«MOCKOBCKHUI MOJIUTEXHUYECKHAN YHUBEPCUTET»
(MOCKOBCKHWM MOJINTEX)

@®axynbTeT 0a30BbIX KOMIIETEHIIHH, kadenpa «MaremaTHka»
O6pazoBarenbHas nporpamma 15.03.03 «[Ipuknaagnas MexaHuka»
Kypc 1, cemectp 2

JK3aMeHAIIMOHHBIN Om1eT Ne 1

1. HecoOcTBeHHBIC HHTETPANIBI TIEPBOTO U BTOPOTO THIIA. [[OHATHS CXOAUMOCTH M PACXOUMOCTH
HECOOCTBEHHOTO MHTErpaJa.
2t

2. Haiitu npon3BonHy0 QyHKIMH, 33JaHHON TAPAMETPUIECKU X = e y= e
+ +

3. HccrenoBaTh Ha SKCTpeMyM QyHKIHIO Z = X~ — X+ Y + 2.
7.6

4. BBIYUCIHUTH ONPE/ICICHHBIN HHTErpal I3sin2 XCOoSXdx.
0

5. Haiiti 00beM Tea, Moy4eHHOTo BpalieHreM BOKpyr ocu OX Gurypsl, orpaHHueHHOM JTIMHH-
3
amu Yy=X, y=1 x=0.

YTBepkaeHo Ha 3aceqannu Kadeapsl MatemMaTrku «_03» 05 2023 r., mporokos Ne 10

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

J171g mpoBeieHNs MPOMEKYTOYHOIO KOHTPOJISl 3HAHUH CTYIE€HTOB B JUCTAHIIMOHHOM (popmaTe
B pa3paboTaHHbIX Kadenpoi «MareMaTuka» OHJIalH-KypcaxX UMEIOTCS UTOTOBBIE TECTHI.
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