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1.  Heuau, 3axa4u U IVIaHUPYeMble pPe3yJIbTaTbl 00y4eHusI 1o

JTUCIHHUILINHE
K 0CHOBHBIM LIEJISIM OCBOCHMS IUCLHUILIMHBL «MaTeMaTH4eCKUN aHAJIU3» CIIEyeT OTHE-
CTH:
- BOCIIUTAHHE Y CTY/IGHTOB OOIIEeH MaTeMaTHUECKON KyIbTYpHI;
- NpUOOpeTeHHe CTYACHTAaMH LIUPOKOr0 Kpyra MaTeMaTHYeCKHX 3HAaHUM, yMEHUH U
HaBBIKOB;

- pa3BUTHE CHOCOOHOCTH CTYAEHTOB K WHAYKTHUBHOMY M JEAYKTHUBHOMY MBIILICHUIO
Hapsay ¢ pa3BUTHEM MaTEeMaTUYECKON UHTYHIINH;

- YMEHHUE CTYJCHTaMH pa3BUBATh HABBIKM CAMOCTOSITENILHOTO U3YUEHHUs yueOHOUM U Hay4-
HOM JINTEpaTyphl, COAEPKAIECH MATEMAaTHUECKUE CBEACHUS U PE3YJIbTaThl;

- IOJITOTOBKY CTY/CHTOB K JIEATEIHLHOCTH B COOTBETCTBUU C KBaTM(UKALMOHHON Xapak-
TEPUCTUKOW OakayiaBpa 10 HaIpaBJICHUIO, B TOM 4Hciie (OPMHUPOBAHUE YMEHUH HCIIOIB30BaTh
OCBOEHHBIE MaTEMaTUYECKHE METO/IbI B MPOPECCHOHATBHON ACSITENEHOCTH.

- TIOJITOTOBKY BBICOKOKBAJTM(UIIMPOBAHHBIX KaJIPOB, BOCTPEOOBAHHBIX B YCIOBHSX IH(]-
pPOBOI TYypOYJIEHTHOCTH U BBHICOKMX TE€XHOJOTHUYECKUX PUCKOB COBPEMEHHOH IH(PPOBOIl SKOHO-
MHKH.

K ocHOBHBIM 3a1auaM OCBOEHHMS TUCUUILIMHBI «MaTeMaTu4ecKuil aHallu3» CleayeT OT-
HECTH:

- OCBOGHUE CTYJEHTaMH OCHOBHBIX MOHATHI, METOA0B, (POPMHUPYIOMIMX OOIIYI0O MaTeMa-
THYECKYIO IMOATOTOBKY, HEOOXOAMMYIO JUIsl YCIICIIHOTO PEIICHHSI TPUKIIAIHBIX 3a/1a4;

- (hopMupoBaHHe y CTyIeHTa TpeOyeMoro Habopa KOMIIETEHIMi1, COOTBETCTBYIOIINX €TI0
HAIpPaBJICHUIO OJTOTOBKU U 00ECIIEUNBAIOIINX €T0 KOHKYPEHTOCIIOCOOHOCTh Ha PhIHKE TPY/a.

OOydenne 1o nucHUIUIMHE «MaTeMaTUYeCKUil aHaau3)» HaIlpaBIeHO Ha (HOpPMHpPOBAHHE
y oOydaromuxcs cienyromux kommnereHuuid B cootBercTBuu ¢ ®I'OC 15.03.05 mo nampasie-
HUu0 noArotoBku 15.03.05 KoHCTpyKTOPCKO-TEXHOIOIMUECKOE 00ecredeHre MallUnHOCTPOU-
TEJIbHBIX MPOU3BOJCTB, Mpoduib «CpencTBa aBTOMATU3AMK U 0a3bl TAHHBIX JUII TIPOSKTHPOBa-
HUS TEXHOJIOTHYECKUX TIPOU3BOJICTBY, YTBEPKICHHBIM MMPUKa30M MUHHUCTEPCTBA 00pa30BaHUS H
Hayku Poccuiickoit @enepanuu ot 17.08.2020 Ne 1044.

Kox n HamMeHOBaHMe KOMIIETeHIIN I

NHaukaTopbl 10CTHKEHUSI KOMITe-
TeHIHH

VYK-1 CnocobeH ocyIiecTBIATh MOUCK KPU-
TUYCCKUH aHATIU3 U CUHTE3 HHPOpMAITIH
HNPUMEHSATh CHCTEMHBIN MOJXO JAJIS PEIICHUS
IIOCTABJICHHBIX 3a1a4

NVYK-1.1. AHanusupyeT 3ajady, BbLIEISA €€
0a30BbIE COCTABIISIONINE

NVYK-1.2. OcyiiecTBisieT NOUCK, KPUTUUECKU
OIlICHHMBaeT, 0000IIaeT, CHCTEeMATU3HPYET H
pamkupyer uHPOpManuio, TpeOyeMmyro Uit
peLIeHus TOCTABICHHON 3a/1a4un

NVYK-1.3. PaccmarpuBaer u mnpenjaraer pa-
[IUOHAIBHBIC BAPUAHTHI PEIICHUS TTOCTABIICH-
HOM 3aJ]au, MCIOJIb3Ysl CUCTEMHBIN MOAXO],
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KPUTHYCCKU OLCHUBACT MX JOCTOMHCTBA U
HCJOCTAaTKH

2. MecTo 1MCUMIIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM IPOrpaMMBbI

Jlucturuinaa OTHOCHTCS K 00s13aTeNibHOM yacTu 610ka b1: Monyne «MareMatndeckue u ecre-
CTBEHHO-HAYUYHbIE JUCIUIUIMHBD.
Hucnurnnuna 6a3upyercs Ha ClIeIyIoNIeH, MPOHICHHON JUCITUTUINHE:

- JINHEWHas anreopa.
Jucuunnuna «MaTteMaTHYeCcKUi aHaiu3 JIOTHYECKH CBA3aHA C MOCIEAYOIUMHI JUCIUILIMHA-
MHU:
B obazamenvnoii uacmu:

- pusuka;

- OJIEKTPOTEXHHKA U SJICKTPOHUKA;

- COIIPOTHUBIICHHE MATEPUAJIOB;

- TEpMOJAMHAMUKA U TEIUIONEpeIayua;

- TEOPETUYECKAsi MEXAHHKa;

- TEOpUSI MEXAaHU3MOB U MallIHH;

- KOMIIBIOTEPHBII aHAIU3 U ONITUMU3ALIUS SJIEMEHTOB KOHCTPYKIIHIA;

- OCHOBBI 9KOHOMUKH;

- KOHCTPYHUPOBAHHUE U pacueT 3JIEMEHTOB 000pyI0BaHUs OTPACIH;

- pacdeT TeXHOJOTUIECKOro 000OPYIOBAHUS OTPACIU ¢ MPUMEHEHHEM MPUKJIIAIHBIX IPO-
rpamm;

- CHCTEMBl aBTOMATHU3MPOBAHHOTO MPOEKTHUPOBAHMS MAIIMHOCTPOUTEIBHBIX IPOU3-
BOJICTB.

B uacmu, popmupyemoti yuacmnuxkamu oopazoeamenbHblX OMHOWEHUIL:
- OCHOBBI 00pa0OTKH U aHAJIN3a PE3yIbTaTOB HCCIIEIOBAHUM.

3. CTpykTrypa U cofepKkaHue AUCHUIINHBI

OO6m1ast Tpy10€MKOCTh IUCIUIUIMHBI COCTaBIISAET 4 3a4eTHbIC eAUHUIIBI -144 vaca.

3.1. Buabl yueOHOM padoThl U TPYA0EMKOCTh

. KosmuectBo
n/n Buj yueOHoii padoThl Cemectp 2
4acoB
AyAUTOpPHBIE 3aHATHUS 36 36
B Tom umcie:
Jlexmuu 8 8
1
CemMuHapCKUE/TIPAKTUUECKUE 3aHATHS 28 28
2
JlaGopaTopHble 3aHATHS - -
CamocrosiTesibHast padoTa 108 108
IIpomexyToOUHAs aTTECTALMSA




3K3aMCH C) C)

Htoro 144 144

3.2. Temarn4yeckuil IJIaH U3y4YeHUS TUCUMUIITHHBI

Pazmemién B npunoxenuu 1 xk paboueit mporpamme.

3.3. Coaep:xanue pa3ie0B JTUCHUIITHHBI

BBenenue

[Ipeamer, 3amaun u coaepkaHue TUCHUTIIUHBIL. OCHOBHBIE ATalbl Pa3BUTUS AUCIUTLIH-
Hbl. CTpyKTypa Kypca, ero MEeCTO M poJib B TOATOTOBKE OakaliaBpa, CBSI3b C APYTUMU JUCIUTLIU-
HaMHU.

Pazpnen 1. AuddepenunanbHoe ucuncjiaeHne GyHKUMA OTHON epeMeHHOoi

Tema 1. Yucnosas nocnenoBarenbHOCTh. [Ipenen uncinoBoil MocieqoBaTeaIbHOCTA U €r0
coiictBa. dynkuus. [locrpoenue rpadukoB ¢pynkumid. [Ipenen pynknun. OCHOBHBIE TEOPEMBI
o npenenax GyHkuuu. [lepsblit 1 BTOpo# 3ameuaTenbHble Ipeaesl. CpaBHeHHEe OECKOHEYHO Ma-
JBIX U OECKOHEYHO OOJBIINX BEIMYMH. DKBUBAJICHTHBIE OECKOHEYHO MAJIbIe BETMYMHBI.

Tema 2. HenpepblBHOCTh (DyHKIMI B TOYKE UM Ha MPOMEXKYTKe, TOUKH pa3pbiBa (QyHK-
UM, UX KJaccuukamus. ACUMITOTH rpaduka QyHKINH, NX KIacCu (UKL,

Tema 3. IIpousBoanas GyHkuuu. ['eomerpuueckuit 1 Gpu3nUECKuil CMbICI IPOU3BOAHOI.
[IpaBuna nuddepenupoBanus u GOPMyIIbI BEIYUCICHUS TPOU3BOIHBIX. TabHIIa MpOn3BOIHBIX
OCHOBHBIX 3JIEMEHTApHBIX (YHKUUH. Bbruncienne npou3BoAHBIX (YHKUMH, 33aHHBIX pa3iIvy-
HBIM 00pazom.

Huddepennman. [IpousBoaubie u auddepeHnnansl BEICIIMX MOpsakoB. [IpubnmkeHHbIe
BBIYUCIICHHSI C TIOMOIIBIO T HEepeHITnaIOB.

Tema 4. IIpaBuiio Jlonurana. @opmyna Teinopa. PackpbiTue HeonpenenaeHHOCTEN pa3-
Jau4HOro Tumna. Pa3noxkeHne OCHOBHBIX 3J€MEHTApHBIX QyHKUMM 1o ¢opmyie Teitnopa. [Ipu-
OJIM>KEHHBIE BBIYMCICHUS ¢ TIOMOLbI0 opmyibl Teitnopa.

Tema 5. OcHoBHBIC TeopeMbl TUDGEepeHINATEHOTO HCUUCTICHUSS. MOHOTOHHOCTh (PYHK-
1M, S3KcTpeMyMbl Heo6xoauMble U 10CTaTOYHBIE YCIOBHUS MOHOTOHHOCTH, JIOKAIBHOT'O 3KCTpe-
myMa. MccnenoBanue BRITyKIIOCTH Tpaduka GpyHkiun. Touku nepernda rpapuka QyHKIUH.

OOwias cxema uccieoBaHusa (YHKIMU U NOCTpoeHus ee rpaduka. CBoicTBa (DyHKIIMIH,
HETIPEpPhIBHBIX Ha OoTpe3ke. HanbombIee 1 HauMeHblee 3Ha4eHUs1 YHKIIUU Ha OTPE3Ke.

Paznen 2. JduddepenunanbHoe ucyucIeHHe (YHKIUIA HECKOJBbKHX IepeMeHHBIX

Tema 1. @yHKIIMM HECKOJIBKUX NEPEMEHHBIX. JINHUU U NTOBEPXHOCTH ypoBHs. YacTHble
npousBoHbie. [lonneni quddepennnan. IIponsBognHble CI0KHON QYHKIUN HECKOJIBKHUX IEpe-
MeHHbIX. YacTHbIe IPOU3BOIHBIE U JU(PepeHIrabl BBICIINX MopsakoB. Teopema llBapua.

Tema 2. [IpousBognas no HanpasneHuto. I'panuent. KacarenpHas k xpuBoil. Kacarens-
Hasl IUNIOCKOCTh U HOpMalib K noBepxHocTu. Dopmyna Teitnopa. DkcTpeMyM (QyHKIUN HECKOIb-
KHX NepeMeHHbIX. HeoOXomMble 1 JOCTaTOUHBIE YCIOBHS AKCTPEMyMa.

Paznen 3. UnTerpajbHoe HCHUCTIEHHE

Tema 1. [lepBooOpa3znas. Teopema cymiecTBOBaHUSI HEONPEACICHHOT0 MHTerpaia. He-
OIpe/IeIeHHBbI MHTEerpall U ero cBoHcTBa. Tabynia MHTErpajgoB OT OCHOBHBIX 3JIEMEHTAPHBIX
¢yHKIMil. MeTos1 HemocpeICTBEHHOTO UHTETPUPOBAHMUSL.
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MeTopl UHTEIPUPOBAHUS C TIOMOIIBIO 3aMEHBI IEPEMEHHOM, TOABEICHUEM IO/ 3HaK Audde-
peHuuana. Metog MHTErpupoBaHUs MO YaCTSAM.

WNuTerpupoBanre panuoHaIbHBIX OpoOei, MHTErpUpOBaHHE HEKOTOPBIX BUJOB HPPAIMOHAIb-
HBIX U TPUTOHOMETPUIECKUX (PYHKIIUH.

Tema 2. 3agaun, NpUBOASAIINE K MOHATUIO ONPENEICHHOr0 uHTerpaia. OnpeneneHHbli
MHTErpall, €ro CBOMCTBA. Y CIOBUSA MHTErpUpyeMOcTH. VIHTEerpasl ¢ mepeMeHHbIM IPeIeIoM HH-
terpupoBanus. @opmyna Herotona — JleiiOHuna. 3aMeHa MepeMeHHON B OIpe/IeJIeHHOM WHTe-
rpaie.

[IpunoxkeHus ornpenereHHOro MHTErpajga B T€OMETPUU U MEXaHUKe (BBIYMCICHHUE IUIO-
mIaei MIoCKuX GUryp, AITUHBI KPUBOM, 00BHEMOB.

Tema 3. HecoOcTBeHHbIE HHTErPabl IEPBOTO U BTOPOTO pojia (110 O6ECKOHEYHOMY MPO-
MEXYTKY, OT HEOTPAaHUYCHHBIX (YHKIUH Ha KOHEYHOM IIPOMEKYTKE), UX CBOICTBA.

Tema 4. 3anauu, npuUBOASILINE K KPaTHBIM UHTErpajiaM. /IBOITHOI U TPOITHOW MHTETpaIbl,
UX CBOMCTBA. [IpaBuiia BEIYMCIIEHUS TBOMHBIX MHTETPAJIOB.

3.4. Temarnka npakKTHYEeCKHX 3AHATHH 0 JUCHMILUIAHE
«MaTteMaTH4YecKHil aHAJIHN3»

3.4.1. O4Ho — 3a04Has ¢popma 00y4eHUHA

No Tema 3ausaTus
/a
1 Pa3znea 1. DiaeMeHTHI MATEMATHYECKOI0 aHAJIH3A.

UucnoBaga mocienoBaTenbHOCTh. [Ipenen 4nciioBoil mOCiIea0BaTEIbHOCTH U €r0
coiictBa. [IpaBuna npenensHoro nepexona. ®yukuus. [penen dynkuu. Teope-
MBI 0 Tipenenax (GyHkud. [lepBeiii U BTOpOil 3aMedaTenbHbIe PeIebl.

2 CpaBHeHHEe OECKOHEUHO MajblX U OECKOHEYHO OONBIIMX BETUYUH. DKBHBAJICHT-
HbIC OCCKOHEYHO MaJIble BEITMYHUHBI. PacKphITHE HEONPEISIICHHOCTeH Pa3IndHOTO
TUA

3 HenpepsiBHOCTS QyHKIINI B TOUKE U Ha IPOMEKyTKe. OTHOCTOPOHHHUE TPEIEIbI.
Touxu pazpeiBa yHkuuu. [Ipumeps! pemenus 3aaaq

4 | [IpousBoanas ¢pynkuuu. [IpaBuna muddepeHupoBanust 1 GOpPMYJIIbl BEIYHCICHUS
NpOM3BOJMHBIX. TexHuka audQepeHInpoBaHus OOpaTHBIX (YHKUWH, (DYHKIIHIA,
3aJ]aHHBIX HESIBHO, ApaMETPUIECKH, Jorapudmuueckoe TudpepeHInpoBaHue

5 Huddepennman. ['eomerpuueckuit cmbicn auddepennnana. [IpousBomnsie u
maddepenmansl BeicnX NOPSAKOB. [IpuOimkeHHbIE BBIYUCICHUS C MTOMOIIBIO
G hepeHITaoB.

6 [IpaBuno Jlonuransa. @opmyna Teitnopa. PackpbeiTue HeompeneaeHHOCTEH pas-
JUYHOTO THMA. Pa3loKeHUs OCHOBHBIX JJIEMEHTapHbIX (GyHKIuHA 1o (hopmyre
Maksnopena. [IpubnnxeHHble BEIYUCICHUS ¢ TOMOINIbIO hopMynbl Teinopa.

7 [TomHoe uccnenoBanue GpyHKIM 1 mocrpoenue rpadpukos. [Ipumeps

8 Paznen 2. ®yHKIMHN HECKOJbKHX MepeMeHHbIX. JINHUH 1 TOBEPXHOCTH yPOBHSI.
YacTtHble pon3BOAHbIE U quddepeHiuan nepporo nopsaka. [lomusiit quddepen-
nuai. [IpousBoxHbie ciiokHON (yHKIMH. YacTHBIE TPOU3BOAHBIE U AU dhepeHn-
asibl BeICIIMX nopsakoB. Teopema [lIBapua.

9 [IpousBoaHas mo HampaBieHHIO. ['pagueHT. DKCTpeMyM (QYHKIUU HECKOJIbKUX
nepeMeHHbIX. HeoOXouMble U JOCTaTOUHBIE YCIOBUS IKCTpEMyMa.

10 | Pazgesn 3. UHTerpanbHoe ucuuciaeHue. MIHTerpupoBaHrue ¢ MOMOILIBIO 3aMEHbI
NEpPEMEHHOM, TIOJBeIEHUEeM ToJ 3HaK AuddepeHnnana. MeTo HHTETPHUPOBAHUS
10 YacTAM
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HuTerpupoBanue pallioHaIbHbBIX Ap0oOel, MHTErpupOBaHNE HEKOTOPHIX BUJOB UP-
pPAIMOHATILHBIX M TPUTOHOMETPHYSCKHUX (DYHKITHIA.

12 | IlpunoskeHus ONpeASIICHHOTO0 HHTETpajia B TEOMETPUH M MEXaHHUKE (BBIUMCIICHUE
TUTONIAIeH TUTOCKUX (PUTYp, JITUH KPUBBIX).

13 | IIpunoskeHus ONPEASIICHHOTO0 HHTETpajia B TEOMETPUH M MEXaHHKE (BBIUMCIICHUE
00BEMOB TeJI, IUIONIA/ICH ITOBEPXHOCTEH).

14 | Boruncinenue HeCOOCTBEHHBIX MHTETPAJIOB MIEPBOTO U BTOPOTO POJIA.

4. YueOHO-MeTOAMYECKOE M HH(POPMALTMOHHOE 0O0eceueHue

4.1. HopmarTusHbie 1oKyMeHTHI U 'OCTb1

®I'OC 15.03.05. KoHCTPYKTOPCKO-TEXHOJIOTHYECKOE 00eCIeYeHHEe MAITuHOCTPOUTEIHHBIX
nipoun3BocTB.2020.

AxanemMudeckuil yueOHbIN TIJ1aH 10 HampaBiieHuto noarotoBku: 15.03.05 KonctpykTopcko-
TEXHOJIOTUYECKOe 00eCleYeHre MALIMHOCTPOUTENbHBIX NMpon3BoAcTB. [Ipoduns: Cpencrsa
aBTOMAaTH3allMM M 0a3bl JAHHBIX JUIS MPOCKTHPOBAHUS TEXHOJOTHMYECKUX IPOHU3BOJICTB.
®opma 00yueHus: — ouHo-3a04Has. 2023.

Vka3 Ilpesunenta Poccuiickoit ®enepauun ot 01.12.2016 Ne 642 «Crtparerunm Hay4dHO-
TEXHOJIOTUYECKOro pa3BuTus Poccuiickoit denepanuny.

[Ipuka3 MunuctepctBa oOpa3oBanus u Hayku Poccuiickoir @enepanuu ot 23.08.2017 Ne
816 «O6 yrBepxxaenuu Ilopsaka mpuMeHeHHs] OpraHu3alMsIMU, OCYILECTBIISIOLMMH 00pa-
30BaTENbHYIO JESTEIBHOCTD, AJIEKTPOHHOTO OOYYEHHS, NMCTAHIMOHHBIX 00pa30oBaTEIbHBIX
TEXHOJIOTUH IPH peaan3aly 00pa30BaTeIbHBIX IPOrPaMM».

4.2. OcHoBHas JIUTEpaTypa:

Ouxrtenroisl] .M. OcHOBBI MaTEMaTHYECKOTO aHAINU3a: Y4eOHUK JIJIs BY30B, 15-¢ u3f.,
crep. CIIO, Jlanb. 2023. Yacts 1. 444 c.

®duxrterronsl] .M. OCHOBBI MATEMaTHYECKOTO aHAIN3a: YUeOHUK )i BY30B, 14-¢ u3j.,
crep. CII0, Jlanb. 2023. Yacts 2. 464 c.

Kynpssues JI.JI. Kparkuii kypc marematudeckoro ananusza. T.1. Auddepennnansnoe u nn-
TerpajibHOe UcuuciaeHusl PyHKIUNA ofHOM nmepeMeHHON. Psibl: YueOHuk [ DneKTpOHHBIHN pe-
cypc]: yae0. - DnekTpoH. AaH. - MockBa: @usmatiur, 2015. - 444 c. [Pexxum noctyma: URL:
https://e.lanbook.com/book/71994 - 3arun. ¢ skpaHa. ]

4.3. [lonoJiHMTe/JbHAas JJATEpaTypa:

[Muckynor H. C. Iuddepenuuansnoe 1 WHTETpaIbHOE UCYUCICHHS Ul BTY30B. B 2-X TO-
Max. M.: Unaterpan - IIpecc, 2009 — 416, 544 c. 180 sk3.

3yokoB B.I'., JlsxoBckuii B.A., Mapteinenko A.W., Munocnes B.b., Ilymkaps E.A. Kypc
MaTeMaTHKU ISl TEXHUYECKUX BBICIIUX y4eOHbIX 3aBefeHuil. Yactu 1-4. M.: MTTIY, 2012.
400 k3.

KpaTtkuii xypc BbIclIell MaTeMaTUKu [DJIEKTpPOHHBIA pecypc]: yueb. - DIeKTpoH. AaH. -
Mocksa:  Jamkos wu K, 2017. - 510 «c¢. [Pexum  pgocryma: URL:
https://e.lanbook.com/book/93522. - 3aru. ¢ skpaHa. ]

Byrpos .C., Hukonsckuii C.M. Bpiciias MaTemaTuka: yueOHUK Uil By30B B 3-X ToMax. M.:
Hpoda, 2009.


https://e.lanbook.com/book/93522

5. HurerpanbHOe HcuucieHne QyHKIHA OJHOM 1 HECKOJIBKUX MepeMeHHbIX. Teopus mois: me-
TOIWYECKUE yKa3aHUs M BapUaHThl pacdeTHO-Tpadudeckux padbot // bomyno M.A., Bopo-
nuna C.U., [Tokazees B.B., Teym b.JI., Tkauenko O.U.. M.: MI'TY «MAMMN», 2009.

6. MaremaTnueckuii ananu3. Teopus npenenoB u qudepeHnaIbHOe HCYUCICHNE: OCHOBHBIC
MOJIOKEHHUSI TEOPUHU, METOAMYECKUE yKa3aHUs U BapUAHTHI pacyeTHO-Tpaduieckux padbot //
bonynos M.A., bopoauna C.U., KopotkoBa H.H., Tkauenko O.U. M.: MI'TY «MAMN»,
2009.

4.4. DJleKTpPOHHBbIE 00pa3oBaTe/IbHbIC PeCypPChl

[IpoBenenue 3aHATHI U aTTeCTAlIUil BO3MOYKHO B AUCTAHLIIMOHHOM (popMaTe ¢ IPUMEHEHUEM CH-
cTeMbl AucTaHMOHHOro 00yuenus ynuepcuteta (CO-LMS) Ha ocHOBe pa3paOOTaHHBIX Ka-

denpoii «MaremaTHKa» 3JIEKTPOHHBIX 0Opa3oBarenbHBIX pecypcoB (DOP) mo BceM paznenam
IPOTPaMMBL:.

DJIEMEHTHI MATEMATUYECKOTO https://online.mospolytech.ru/local/crw/course.php?id=313
aHAIIN3a

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

GyHKIMH 0THOW IEpEMEHHOM

Huddepennmanbroe ucuucne- | https://online.mospolytech.ru/local/crw/course.php?id=3362
HUEe (DYHKIUH HECKOIBKUX Tie-
PEMEHHBIX

Pa3zpaborannsie DOP BKIII0O4alOT TPEHUPOBOYHBIE M UTOTOBBIE TECTHI.
[Mopsimok mpoBeaeHust paboT B JUCTaHIIMOHHOM (hopMaTe yCTaHABIMBACTCS OTICIBHBIMU PAcIo-
PSOKEHUSIMH TIPOPEKTOpa 1o yueOHOU paboTe U/ Ui EHTPOM yueOHO-METOINYEeCKOi paboThlI.

Kaxpiii cTyseHT obecrieyeH WHAWBUAYaIbHBIM HEOTPAHHUYCHHBIM JOCTYIIOM K 3JIEKTPOHHOMN

OMOJIMOTEKE MOCKOBCKOTI'O ITOJINTEXA

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

HuTepHET-pecypChl BKIOYAIOT yU4eOHO-METOIMUECKUE MaTEPUAIIbI B 3JICKTPOHHOM BHUJIE, TIPE/I-

CTaBJIeHHbBIC Ha caiiTe mospolytech.ru B paszaene: «L[eHTp MaTeMaTHYeCKOro 00pa30BaHU»

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

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

ITose3ublie yueOHO-METOANYECKUE U HHPOPMAIIHOHHbBIC MaTEpHAIIbl PESICTABICHBI Ha CaiTax:
http://exponenta.ru, http://eqworld.ipmnet.ru/ru/info/mathwebs.htm.

ITepeuerp pecypcoB HH(DOPMAMOHHO-TEICKOMMYHUKAITHOHHOM ceTH «MHTEepHET» i 0CBOE-

HUS JTUCHHIUINHBL Www.matematikalegko.ru>studentu, www.i-exam.ru.

4.5. JInueH3M0HHOe ¥ CBOOOTHO pacnpocTpaHsieMoe MporpaMMHoe
ob0ecneueHue

Ne| Haummenosanue | PazpabGotuuk 10 | Hocrymuocts (iu- | Ccbuika Ha Equnslii peectp

(mpaBooGIaIa- IICH3UOHHOE, CBO- | POCCHUHCKHUX MPOrpamMM st
TEJIb) 00/1HO pacmpo- OBM u BJ] (npu Hanu4mm)
CTpaHsSIEMOe)



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=7621&section=1
http://mospolytech.ru/index.php?id=4486
http://mospolytech.ru/index.php?id=5822
http://exponenta.ru/
http://eqworld.ipmnet.ru/ru/info/mathwebs.htm
http://www.matematikalegko.ru/
http://www.i-exam.ru/

Astra Linux | OOO
Common Edition | "PYCBUTEX-

JInuensunonHoe https://reestr.digital.gov.ru/ree

str/305783/?sphrase_id=9540

ACTPA" 36

2 [ MoitO¢uc OO0 "HOBBIE JIunieH3nOHHOE https://reestr.digital.gov.ru/ree
OBJIAYHBIE str/301558/?sphrase _1d=9433
TEXHOJIOI'MN" 75

4.6. CoBpemeHHbIe IpodeccoOHAIbHBIE 0a3bI JaHHBIX U HH(POPMaIlUOHHBbIE CIIPA-
BOYHbBbIE CUCTEMBI

Ilepeuenns pecypcoB cetu UHTepHET, JOCTYNHBIX 1JI51 OCBOEHHUS IMCHMIJIMHBI:

HaumenoBanue

Ccblika Ha pecypc

JocTtynmHocTh

HNudopmanuoHHO-cIPaBOYHbIE CHCTEMBbI

Stack Overflow

https://stackoverflow.co
m/

HoctynHa B cetn Un-
TEepHET 0e3 orpaHuye-
HUHN

WNudopmannonnsie pecypebl CeTu

JApTOB BBICLIETO 0OPAa30BaHUS

KoncyprantlLiioc http:// www.consultant.ru | loctymHo
[Topran ®@enepanbHbIX rocyaap-
CTBEHHBIX 00pa3oBaTenbHbIX cTaH- | http://www.fgosvo.ru. HoctymHo

DJ1eKTPOHHO-0UOJINOTEYHbIE CHCTEMbI

Jlanp https://e.lanbook.com/ Hocrtynna B cetu Un-
TEepHET 0e3 orpaHuye-

HUHN
IPR Books https://www.iprbookshop | Hoctynna B cetu Un-
ru/ TepHeT 0e3 orpaHuye-

HUU

IIpodeccnonanbubie 0a3bI JAHHBIX

MoJINTEMaTHIeCcKast pe)epaTuBHO-
oubnuorpaduueckas u
HayKoMeTpuieckast (OndImomMeTpu-

baza naHHbBIX HAYYHOH JIEKTPOH- http://www.elibrary.ru JHoctymHo
HOI OMONMMOTEKH
(eLIBRARY.RU)
Web of Science Core Collection — | http://webofscience.com | JoctynHo
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https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
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http://webofscience.com/

yeckas) 0a3a JaHHBIX

5. MaTepuajJibHO-TeXHUYECKOe 00ecnedeHne JUCHUITHHBI

MarepuanbHo — TeXHHYECKasi 0a3a yHUBEpCHTETa 00ECIIeYnBaET MIPOBEICHUE BCEX BHJIOB
3aHATHUH, IPETYCMOTPEHHBIX YI€OHBIM TUIAHOM, U COOTBETCTBYET JCHCTBYIOIINM CAaHUTAPHBIM U
IPOTUBOIIOKAPHBIM ITPABUIIAM M HOPMaM.

Kadenpa «Marematuka» He pacmonaraeT COOCTBEHHBIM ayAMTOPHBIM (OHIAOM U HC-
HOJIB3YeT y4eOHbIe ayJUTOPUH U3 001Iero (JOHIa YHUBEPCHUTETA.

[Tpr HEOOXOAMMOCTH ISl TIPOBEICHUSI MHTEPAKTHUBHBIX MPAKTHUECKUX 3aHATHUA HCIOJIb-
3YIOTCSI KOMITBIOTEPHBIE KJIaCChl YHHBEPCUTETA.

6. MeToanuyeckue peKoOMeHAalu1

6.1. Meroauyeckne peKOMEHIALMH AJIs1 IPenoaaBaTest
110 OPraHu3anuu 00y4eHHus

IIpexne Bcero, cienyer oOpaTUTh BHUMaHHE CTYJIEHTOB Ha TO, YTO IPAaKTUYECKU BECh
M3y4aeMblil UMU MaTepuai He TpeOyeT Kakoi-1ubo crienuanbHOM (A0NOJHUTENBHON) MOArOTOB-
KU U BIIOJHE MOKET OBbITh YCIIELIHO U3y4Y€H, €CIHU CTYACHTbI OyJIyT CBOEBPEMEHHO BBIIOJIHSATH
JIOMAIITHUE 3aJJaHusl U 110JIb30BaThCs (P HEOOXOJUMMOCTH) CUCTEMOM IUIAHOBBIX KOHCYJIbTAllUi
B TE€UEHHE KaXIOro cemecrpa. Bomenmme B Kypc MaTaHalu3a pasfielibl sBIAIOTCSA Kiaccuye-
CKHMH, B TO K€ BpPEMsI OHM IPAKTHUUECKH OPUEHTHPOBAHbI, TAK KaK UMEIOT LIMPOKOE pacIpo-
CTpaHeHHUe Ui pellieHHs pa3HOro poJia 3ajad BHYTPH CaMOM MaTeMaTHKH M MPUKIAIHBIX 3a/1a4.
Hx ocBoeHne MOMOXKET CTyJIeHTaM JIOTHYECKH BEPHO, apryMEHTHPOBAHO U SICHO CTPOUTH YCT-
HYIO U MHCBMEHHYIO peYb, YCHEIIHO MPUMEHATh HAKOIUICHHbIE 3HAHUS B NMPO(ecCHOHaIbHOM
JESTEIIbHOCTH.

Heo6xoaumo ¢ camoro Hadana 3aHATHH pEKOMEHI0BaTh CTYAEHTaM OCHOBHYIO M JOIOJ-
HUTEJIbHYIO JIUTEPATYypy, a B KOHIIE CEMECTpa JAaTh CIIUCOK BOIIPOCOB Jisl MOATOTOBKH K K3ame-
HY.

Ha nepBom 3aHATHY 110 JUCHUIUIMHE CIETYeT 00s13aTebHO MPOHH()OPMUPOBATH CTYACH-
TOB 0 BHJIE U (hopMax TEKyLIeH U MPOMEXYTOYHON aTTeCTalui 10 JUCLUIIIIMHE, CPOKaX MX
IIPOBEJCHUS, YCIIOBUSAX JIOMYCKA K POMEKYTOYHON aTTeCTalluu, IPUMEHEMBIX BUAaX IIpoMe-
KYTOYHOT'O KOHTPOJISL.

W3noxxeHne TEOpeTHUECKOro MaTepuasa JOJKHO COINPOBOXKAATHCS HUIUIIOCTPATUBHBIMU
IpUMepaMu, TIIATEIbHO OTOOPAaHHBIMH IPENoJaBaTeIeM TaK, YTOObl TEXHUYECKHE TPYAHOCTH U
BBIKJIQ/IKM IIPU PELICHUH 33]1a4l HE OTBJIEKAJIM OT IVIABHOTI'O: OCMBICJIEHUSI UJEH U CYTH IpUMe-
HseMbIX MeTo0B. CienyeT Bcerna yka3plBaTb IPUMEPBI TPAKTUYECKOIO IPUMEHEHNUs PacCMOT-
PEHHBIX Ha 3aHATHUIX ypaBHEHUN U popMyII.

[IpakTryeckue 3aHATHS AOJDKHBI OBITH OPraHU30BAaHbI MPETIOAAaBATEIIEM TaKUM 00pazoM,
YTOOBI OCTABAJIOCH BpPEMs HAa NEPUOJNYECKOE BBHINOJIHEHUE CTYACHTaMHU HEOOJbIIONW CaMOCTOs-
TeNbHOU pabOTHI B ayAUTOPHUH JUIsl IPOBEPKH YCBOSHUS U3JI0KEHHOT'O MaTepuaa.

[IpenonaBatens, BeAyIIMH NpPaKTUYECKUE 3aHATHUSA, JOJDKEH COIJIAaCOBBIBAThH Y4eOHO-
TEMaTUYECKU I1J1aH 3aHATHI € JIEKTOPOM, UCIIOJIB30BaTh €AMHYI0 CUCTEMY 0003HAUEHUH.

[IpenonaBatento cieayeT 10OMBAaThCS CUCTEMAaTUUYECKOM HENpPEepbIBHOW pabOThl CTY/CH-
TOB B T€UEHHE CEMECTPa, HEOOXOAUMO BBISABIATH CUIIBHBIX CTYIEHTOB M NPUBJIEKATh UX K Hayy-
HOM paboTe, K y4aCTHIO B Pa3HOIO poJia OJMMIINAAAX U KOHKYPCaX.
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CTyneHT AOoJKeH OIylaTh 3aMHTEPECOBAHHOCTh MPENoAaBaTelis B JOCTHKEHUN KOHEU-
HOI'O pe3yibTaTa: B MPUOOPETEHHM OOYYaroIMMHCS MPOYHBIX 3HAHUH, YMEHHUH M BIIAJCHUS
HAKOIICHHOH nH(pOopManuei s pereH s 3a/1a4 B IpOpeCcCHOHATBHOMN e TeTbHOCTH.

6.1.1. Oopa3oBare/ibHbIE TEXHOJIOTHH

[TpoBenenune 3aHATHIA U aTTECTAIM BO3MOKHO B IMCTAHIIMOHHOM (hopMaTe ¢ nmpuMeHe-
HUEM CHCTEMBI JUCTaHIIMOHHOTO 00yueHus yauepcuteta (C1O-LMS) Ha ocHOBE pa3paboTaH-

HBIX Kadenpoil «MaremaTuka» 3JIeKTPOHHBIX 00pa3oBaTenbHbIX pecypcoB (DOP) no Bcem pas-
Jienam nporpamMmsl (cum. 1. 4.4).

[Topsimok npoBenieHus paboT B AMCTAaHIIMOHHOM (hopMaTe YCTaHABIMBAETCS OTIEIbHBIMU
pacropsHKeHUSIMU TTPOPEKTOpa Mo y4eOHOH padoTe W/WiM HEHTPOM Y4eOHO-METOANYECKON pa-
OOTBI.

6.2. MeToanuyeckue yKazaHus JAJs1 00y4aOUXCS 10 OCBOECHUIO

JUCIUTLINHBI

Pa3nea 1: nuddepenunanbHoe ncunciaenne GyHKUuii 01HOIH nepeMeHHOMN

[Tpu n3yuennu auddepeHnnanbHOro uCUUCIeHus GYHKINN OTHOW MepeMeHHON o0paTu-
Te BHUMaHHE HAa MOHATHE Npeaeia pyHKIMU B TOYKE U METOJBI ero BeuucieHus. [Ipenen — ox-

HO M3 OCHOBHBIX IOHATHM MaTeMaTH4YecKOro ananmsa. llpm Bblqvﬁ:@eHw/I I(I)peIleJIOB (byHKgﬁp
HaJ0, NPEXKIE BCETO, BBUICHUTb XapaKTEp HEOINPEAEICHHOCTH , ,0-00,00—00,1% "

o - )

YtoObl OBIa/IeTh TEXHUKOM pellieHus 3a7ad Ha BBIUMCICHHUE TIPEENIOB, Ha0 3HATh JIBa 3aMeyva-
TENBHBIX TIpeJielia, TAOIUIly SKBUBAJICHTHBIX OCCKOHEYHO MabIX, MpaBuio Jlomurans, pa3mnd-
HBIE MIPUEMbI PACKPBITHS HEOMPEEIIEHHOCTEH B 3aBUCHMOCTH OT BUAA (PYHKIIMU U PEUIUTH J10-
CTaTOYHO OOJIBIIOE KOJIUIECTBO 3a/1a4.

[Ipu m3ydeHWH TeM, MOCBSAIMICHHBIX MPOU3BOIHOW M AuddepeHnnany QyHKIUH, HaI0
OCMBICJIUTh UX T€OMETPUYECKUI CMBICI, TIOHUMATh pazfiuyue Mexay HuMu (nuddepennuan -
9TO TJIaBHAS JIMHEHHAs 9acTh npupaineHus GyHakuun). TBepao 3HATh (Kak TaOIHIYy YMHOXKCHUS)
dopmynel auddepeHInpoBaHUS OCHOBHBIX AJIEMEHTapHBIX (YHKIUI U mpaBmia nuddepeHiu-
poBaHus (Bce, KOHEYHO, HO OCOOCHHO MPaBIIO U PEepEeHIIMPOBAHNUS CIOKHON (DYHKIIUN).

OO0patuTe BHUMaHUE Takxke Ha ocobeHHocTH nuddepeHupoBanus GyHKINUN, 3aJaHHBIX
B HESIBHOU (popme, mapamMeTpudecku, Ha mpueM jorapudmmaeckoro nuddepeHupoBaHus.

CrnenyeT 4eTKo 3HATh U YMETh MPUMEHSThH aJTOPUTM HCcleAoBaHus GYHKIUI U MOCTPO-
eHus TpaMKOB: ONpEIeIICHIE TOYCK pa3phiBa (M UX KiIacCH(UKAIHIO), aCUMIITOT rpaduka (Bep-
TUKaJIbHOM, HAKIIOHHOW, TOPU30HTAILHOI), HEOOXOUMbIE U IOCTATOYHbIE YCIOBHSI MOHOTOHHO-
CTH (YHKIUH, CYIICCTBOBAHUS JIOKAJTHLHOTO IKCTPEMYyMa, MPOMEKYTKOB BBITYKJIOCTH W BOTHY-
TOCTH (DYHKIIUU U TOYEK Meperuoda.

Pa3nes 2: nuddepennuaibHoe ncunciaeHue PyHKUMA HeCKOJIbKHX NepeMeHHbIX

[Ipu n3ydeHuwn mAaHHOTO paszena oOpaTUTe BHHUMaHUE Ha TO, YTO (PyHKIUS ABYX Tepe-
MEHHBIX MMEET HaIJIAHBbI F€OMETPUYECKUM CMBICI — 3TO IOBEPXHOCTb B TPEXMEPHOM IIPO-
CTPaHCTBE

Hano ocMbICIUTbh MOHATHS YaCTHBIX MPOM3BOJHBIX M HOJHOIrO JuddepeHnuasa 1 oco-
OCHHOCTh MX BBIYUCIICHHS, OBJIAZCTh TEXHUKOW BBIUMCIICHUS TIPOU3BOJIHBIX OT CIOXHOHN (PyHK-
UM HECKOJIbKMX nepeMeHHbIX. Ciexyer oOpaTUTh BHUMaHHE Ha TO, 4YTO U1 (yHKIMU

z = Z(.x, y) CMCHIAHHBIC YaCTHBIC MNPOU3BOJAHBIC BTOPOI'O IIOpAAKAa PaBHbBI MCKAY CO0O0I:
82 z _ 8 2 V4
Ox0y  0Oyox

(Teopema llIBapia), To ectb nopsiioK AU depeHInpOBaHNs HE UMEET 3HAUCHUSI.
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g GyHKIIUM HECKOJBbKUX MEPEMEHHBIX CKOPOCTh M3MEHEHUS (YHKIUU B MPOU3BOIIb-
HOM HAamNpaBJICHUHN XapaKTEpHU3yeTCsl MPOU3BOIHOI MO HAMpaBICHHUIO, a HAMOOIbIIAs CKOPOCTh
u3MeHeHHs GyHKIHUU Oy/eT B HAIlpaBJICHUH BEKTOpA IPaIUCHTA.

Crnenyer oOpaTUTh B 3TOW TeMe€ BHHMAaHHE Ha HEOOXOJMMOE M JIOCTATOYHOE YCIIOBUS
CYIIIECTBOBAaHUS dKCTpeMyMa (DYHKIIUU HECKOJIBKUX EPEMEHHBIX.

Paznen 3: HHTErpajbHOC HCUYUCIICHUE

B mHTErpasibHOM MCUMCIICHHH pelIaeTcs 3ajava, oOpaTHOW TOW, KOTOpas paccMaTpHhBa-
nach B AU hepeHIManbHOM HCUHCICHUH: HeoOX0IMMO HalTH ans nauHoi ¢pynkmuu f(X) Ta-

KyI0 (YHKIIHIO, IPOU3BOJHASI OT KOTOPOU ObLIa OBl paBHA 3aaHHON. HTEerpupoBanue QyHKIIHiA
— JIOCTaTOYHO CJIOKHBIN pa3/ie]l MaTeMaTHKH, OBJIAJETh KOTOPBIM MOKHO TOJIBKO, €CIIH CTYJICHT
«BO3BMETY JIOCTATOYHO OOJIBIIOE KOJTHMYECTBO MHTETPATIOB PAa3HOT'O THIIA.

Hano TBepao 3HaTh TaONMIy HHTErPAIIOB OT OCHOBHBIX 3JIEMEHTAPHBIX (DYHKIIMHA, OCHOB-
HBIE METO/bl MHTErPHPOBaHMS (3aMEHa NMEepeMEHHOH, MoJBeaeHue Mo 3Hak auddepeHnmana,
MHTETPUPOBAHKE 110 YAaCTSAM, MIPUEMBbl BBIYHUCICHUS WHTETPAJIOB OT PALMOHAIBHBIX IPOOEH, OT
Pa3HOTO THIIA TPUTOHOMETPHYECKUX (DYHKIIUH).

Hamo ocMBICIHTE €IMHCTBO MOJXO0JA K IMOCTPOCHHUIO ONPEACNICHHBIX, KPATHBIX, KPHBO-
JMHEHHBIX, TTOBEPXHOCTHBIX WHTETPAJIOB — IOCTPOCHHE HEKOTOPOW HMHTETPATbHOW CYMMBI H
Hpe/IeIbHBIN MEePEeXOI.

3HaTh TEOMETPUUECKUI CMBICII U OCHOBHYIO (DOpMyIy BBIYHMCICHHUS ONpPEACICHHBIX WH-
terpanoB — (opmyny Herlorona — JleliOHuma, reomerpuueckue u (U3NUECKHE HPUIOKCHHUS
OTIPENIEJICHHBIX M KPAaTHBIX WHTETPajoB, YMETh HAXOIUTh IUIOUIA[b IUIOCKOW (UTYpHI, UIMHY
KPHBOii, 00bEM U IO OBEPXHOCTHU TEJ BPALICHUS.

7. ®OH/ OLICHOYHBIX CPEACTB

@OHJ1 OLIEHOYHBIX CPeACTB IpeacTaBicH B Ilpunoxkenun 2 k padodeil mporpaMme U BKJIHOYAET
pas3zaensl:

1. MeTo 16l KOHTPOJISL ¥ OIICHUBAHUS PE3YJIbTATOB O0YICHHS.
2. lllkana v KpUTEPUU OLICHUBAHUS PE3YIHTATOB O0yUCHUSI.
3. OueHouHbIE CPE/CTBA.

3.1. Texymiuii KOHTPOJIb.

3.2. IlpomexyTouyHas aTTecTarusl.
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Ilpunoscenue 1

TemaTnueckui MJIaH JUCHUILINHBI «MaTeMaTHYecCKUH aHAJIN3»
10 HATIPABJIEHUIO MOATOTOBKH
15.03.05 «KOHCTPYKTOPCKO-TEXHOJIOTHYECKOoe o0ecneyeHne
MAIIMHOCTPOUTEIbHBIX MPOU3BOICTB)
[Ipodus
«CpencrBa aBTOMaTH3aAINH M 0a3bI JAHHBIX IS IPOCKTHPOBAHUSA

TEXHOJIOTHYEeCKHUX NPOU3BOACTBY»
®opMma 00yueHHS : OUHO-3204YHAS
I'ox nadopa: 2023/2024 (bakanasp)

Bupabl yueOHoit padoTsi,

Buabi camocTosiTe/ibHOI padoThl ®opmblI aT-

o S | BKJIIOYasi CAMOCTOSITEIbHYIO
Ne S z g 6
Paznen 3 S 3 padoTy CTY/IeHTOB, CTyjieHTOB TeCTANH
n/n 3 g =
3 =8 H TPYA0EMKOCTH B Yacax

JI | II/C | JIa6 | CPC | KCP | K.P. | K.II. | PT'P | Pedepar | K/p ) 3

Bropoii cemecTp

Pa3znen 1. {uddepenunanbHoe
1.1 | ucuucaenune GyHKUM OHOM me- 2 1 2 6
pemeHHoM. YucioBas rocienosa-
TenbHOCT. [Ipenen uncaoBoi mo-
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CIIE/IOBATEIILHOCTH 1 €r0 CBOMCTBA.
[IpaBuiia npenensHOTO Mepexoa.
Oynkuus. [penen pynkuuu. Teo-
peMBI 0 Tpesienax QyHKIUH.

1.2

IIepBrIii 1 BTOpOIl 3amedaTeabHbIE
npenenabl. beckoHeuHO Manbie U
OCCKOHEUYHO OOJIBIINE BEIIMYHHEL.
OKBHUBAJICHTHbIE OCECKOHECYHO Ma-
Jple  BeNW4yuHBL. PackpeiTue He-
ONpeACIICHHOCTEN Pa3HOro THUIIA.
Boigaua 3amanmii PI'P Ne 1 mo
MaTeMaTH4YeCKOMY AHAJIM3Y.

1.3

HenpepbiBHOCTh (DYHKIIHIA B TOYKE
U Ha npoMexyTke. OTHOCTOPOHHHUE
npenensl. Touku paspbiBa (QyHK-
IIUY, UX KIaccuurarms.

14

[IpousBonnas ¢ynkmuu. ['eomer-
PUYECKUM U MEXaHUYECKUHA CMBICII
npousBogHou. [lpaBuma mudde-
peHIHMpoBaHUS U  (QOPMYIIBI BHI-
YHCICHUS TPOM3BOIHBIX. Tabnmia
NPOM3BOJIHBIX OCHOBHBIX JJIEMEH-
TapHBIX (YHKIUH.

1.5

Huddepennman. [IpousBomHbie u
muddepeHnransl BBICIIMX TOPSI-
KOB. [IpuOimKCHHBIC BBIYUCIICHUS
¢ moMoIbI0 T depeHTranos.

1.6

IIpaBuno Jlonurans. @opmyia
Telnmopa. Pa3noxeHrus OCHOBHBIX
JJIeMEHTapHBIX (QYyHKIUA 10 Qop-
myne Teitnmopa. IlpuGmxeHnubie
BBIYMCIICHHSI C TOMOIIBIO (DOPMYITBI
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Tetinopa.

1.7

OcHoBHble TeopeMbl auddepen-
UaJIbHOTO  McuyucieHus. MoHo-
TOHHOCTH (DYHKIUH, IKCTPEMYMBI.
HeoOxonumble u  gocTaTO4YHbIE
YCIIOBHSI MOHOTOHHOCTH, JIOKaJIb-
HOTO JKcTpemyma. MccnenoBanue
BBIMMYKJIOCTH Tpaduka (QyHKIUH.
Touku neperuda.

1.8

O0mass  cxema  HCCIEIOBaHUS
byHKIIMN U TocTpoeHus ee rpadu-
ka. CpoiictBa (QyHKIMI, Hempe-
pPBIBHBIX Ha oTpe3ke. Hambombiiee
¥ HauMeHbIIIee 3HAUYCeHUs! (QYHKIUU
Ha OTpE3Ke.

Kontpoabnbiii Tect Nel Ha ce-
MHHape M0 GYHKUHUAM OJHOM Ie-
peMeHHOoI

1.9

Pa3znen 2. @dyHKIMsS HECKOJIBKHUX
nepeMeHHbIX. [Ipemen u Hempe-
pbIBHOCTh. (OCHOBHBIE CBOMCTBa
HeTpepbIBHBIX (yHKIHUHA. YacTHbIE
npousBoaHbie. Ilomubi  nudde-
peHIaIL

Beizaua 3aganmii PI'P Ne 2 mo
(GYHKIMAM _HECKOJbKHUX _Iiepe-
MEHHBIX

1.10

[TpousBoaHbIE CIIOKHON (QYHKIMU
HECKOJIbKUX TepeMeHHbIX. Yact-
HBIE TIPOU3BOJHBIC U TU(PepeHITH-
allbl BBICIIMX MOPSAKOB. Teopema

10
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[[IBapua. [Ipon3BogHas Mo HaMpPaB-
nenutro. ['paguent.

1.11

DKcTpeMyM (QYHKIUU HECKOIBKHX
nepeMeHHbIX. HeoOxonumebie u 10-
CTaTOYHBIE YCIIOBHS IKCTPEMYMA.
Kontpoabnbiii Tect Ne2 Ha ce-
MHHape N0 (yHKIHUAM HECKOJb-
KHX IepeMEeHHbIX

11

1.12

Pa3znen 3. UHTerpajibHoe ucumc-
JieHHe

[TepBooOpasnas. HeomnpeneneHHbIN
UHTErpall U ero cBoiicTra. Tabmuma
HHTCIrpaJIOB OT OCHOBHBLIX 3JICMCH-
TapHblX (GyHKIUI. Meron Hemno-
CPEICTBEHHOI'O UHTETPUPOBAHHUSL.

Boiraua 3agpanmii PI'P__Ne 3 mo
HHTErpajibHOMY HCUYMCJIEHUI0

12

1.13

WHTerpupoBaHie C MOMOIIBIO 3a-
MEHBI TEPEMEHHOM, IOIBEICHHEM
non 3Hak nuddepennmana. Merox
UHTETPUPOBAHHMS 110 YaCTAM

13

1.14

WuTerpupoBanue  panuoHAIBHBIX
npoOeil HMHTErpupOBaHUE HEKOTO-
pPBIX BUJOB HPPAIMOHAIBHBIX U
TPUTOHOMETPHUCCKUX (PYHKITHIA.

14

1.15

3ajauu, OPUBOMASILIME K IOHATHUIO
onpenenaeHHoro uHrerpaina. CBoi-
CTBa OIPEJCICHHOTO WHTErpana.
dopmyia Herorona-JleliOauma.
3ameHa EpeMEHHOM M UHTETPUPO-
BaHHE IO YACTSIM B OINPEIACICHHOM
WHTErpajie

15
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1.16

[Ipunoxkenus omnpenenecHHOro0 HH-
Terpaiga B T€OMETPUM U MEXaHUKE
(BbIUMCIIEHHE TUIOMIAICH TUIOCKHUX
buryp, ATUHBI KpUBOIl, 00BHEMOB,
TJI0IAJICH TOBEPXHOCTH).

16

1.17

HecoOcTBeHHbIE UHTETpaJIBI IEPBO-
r0 ¥ BTOPOTr'O poja, UX CBOMCTBA.
KontpoabHbiii Tect Ne 3 Ha ce-
MHHape N0 HHTErpajbHOMY HC-
YHCJICHUIO

17

1.18

3ajauu, NpUBOJALIME K KPAaTHBIM
uHTerpaisaM. J[BOMHOW U TPOMHOMU
WHTErpajibl, UX CBOMCTBA. Bprumc-
JICHHE JIBOMHBIX MHTETPAJIOB CBE-
JIEHUEM K IMOBTOpPHBIM. ['eomeTpu-
YecKue U (PU3MICCKHUE TTPHIIOKEHUS
KpaTHBIX UHTETPAJIOB
KonTposibHOE TeCTHpPOBaHUE

18

®opma aTTecTalMu

19-21

Bcero yacoB o 1ucuuIJInHe

28

108

PI'P

3 Te-
cra

18




Ilpunooscenue 2

®OH/I OHIEHOYHBIX CPEJICTB
O JUCLUILIUHE

«MarteMaTHYECKNH aHAJIN3)
O4Ho-3204yHas popma o0yueHHus

Hampasnenue noarotosku: 15.03.05 «kKoHCTpyKTOpCKO-TEXHOIOTHYECKOE 0OecrieueHrne
MaITUHOCTPOUTEIBHBIX TPOU3BOJICTBY.

[Ipoduns: «CpenctBa aBTomMaTH3aUU U 0a3bl JAHHBIX JJIs1 IPOSKTUPOBAHUS TEXHOJIOTUYECKUX
MIPOU3BOJICTBY.

®opma 00y4eHHUSI: OUHO — 3a0UHAS.

Kadenpa: «Matematuka

1. MeToabl KOHTPOJISI U OLIEHUBAHUS Pe3yJIbTATOB 00y4YeHUsI

JU1st KOHTPOJIsl YCIIEBAEMOCTH M KauecTBa OCBOCHUS IUCLIUIIIMHBI HACTOSAIIEH porpaMMoi
IPEyCMOTPEHBI CIEAYIONINE BUAbI KOHTPOJIS:
- KOHTPOJIb TEKYIIEH ycrieBaeMOCTH (TEKYIIHI KOHTPOJIb);
- IPOMEXXYTOYHAs aTTecTalus (IK3aMeH).

2. lllkaja ¥ KpUTEPUM OLICHUBAHUS Pe3yJIbTATOB 00y4eHH s
@dopMa NpOMeKYTOYHOI aTTeCTAIIMN: IK3aMeH

HpOMe)KyTOLIHaH aTTeCTaluid 06yqa101u14xc;[ B (bopMe OK3aMCHA IMPOBOAUTCA IIO PE3yJibTa-
TaM BBIIIOJIHCHHA BCEX BHOB yqe6H0171 pa6OTH, MpeaAyCMOTPCHHBIX y‘le6HI>IM IIJIaHOM IIO HaHHOﬁ
AUCHUIIIMHE, TIPU 3TOM YUHUTBIBAKOTCA PE3YJIbTAThI TCKYLICI'O KOHTPOJIS YCIICBAEMOCTU B TCUCHUC
CEMCCTpPA. OI_IGHKa CTCIICHU NOCTHKCHUA O6y‘laI-OH_II/IMI/ICH IUIaHUPYEMBIX PE3YJIbTATOB O6y‘leHI/I${ 10
AUCHUIINIMHE ITPOBOAUTCA MPCIIOAABATCIIEM, BEAYIIUM 3aHATUA [0 JUCHHUINNIMHEC METOAOM 3KCIICPT-
HOM oueHku. Ilo utoram HpOMe)KYTOqHOﬁ aTTeCTalu 110 AUCHHUIIIMHE BBICTABIACTCA OLCHKA «OT-
JIMYHO», «XOPOLI0», KYAOBJICTBOPUTCIIbBHO» HUJIN «HCYAOBJICTBOPHUTCIBHO).

IIIxana oneHNBaHUSA Onucanue

BrimonHensl Bce 00si3aTebHBIE yciaoBusa NOATOTOBKHU CTy-
JAE€HTa K IIpOMQ?KyTO'—IHOﬁ arrecTanumu, IMPECaAyCMOTPEHHBIC
nporpaMMoﬁ JAUCHUITIIMHBIL. CTy,I[eHT ACMOHCTPUPYCET COOTBECT-
CTBHC 3HaHI/II71, YMGHHﬁ, HABbLIKOB I1OKAa3aTCJIsIM, IIPUBCACHHLIM B
OTinyHO Ta6J'II/II_[aX, onepupyer HpI/IO6peTeHHI>IMI/I S3HAaHUAMHU, YMCHUAMU,
HaBbIKaMU, IIPUMCHACT UX B CUTyallUAX MOBBIIIIEHHOM CJIOXKHO-
CTH. HpI/I 9TOM MOTYT OBITh AOMMYIICHBI HE3HAYUTCIIbHBIC omIno-
KH, HCTOYHOCTHU, 3aTPYAHCHUA IIPU IIEPEHOCE 3HAHWUH U yMeHI/Iﬁ
Ha HOBBIC, HCCTAHJAPTHBIC 3aJa4u.
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Xoporio

Boinonuensl Bce 00si3aTesibHbIE YCJIOBHUSI NMOATOTOBKH CTY-
JE€HTa K MPOMEKYTOYHOH AaTTeCTAlluM, TPETyCMOTPEHHBIE
nporpaMMoil qucHUIIMHbl. CTyIeHT AEMOHCTPUPYET COOTBET-
CTBUE 3HAHUH, yMEHUH, HABBIKOB [TOKA3aTENsIM, IPUBEICHHBIM B
TabJIMIaX, ONepUpyeT MPUOOPETEHHBIMU 3HAHUSMHU, YMEHHUSIMH,
HaBbIKaMHU. B TO ke Bpemsi mpu OTBETE IOIMYCKaeT Hecyllle-
CTBEHHBIC TIOTPEITHOCTH, 3aJladyd pelIaeT C HeJAo4YeTaMHu, He
BIIUSIOIIIMMH Ha OO X0/ perIeHusI.

Y 10BJIETBOPUTEIILHO

BrimonHeHsl Bce 00s13aTelIbHbIE YCJIOBHSA MOATOTOBKH CTY-
AeHTAa K TMPOMEKYTOYHOH aTTeCTAllMU, IPEIyCMOTPEHHEIC
nporpaMMoi JucuUIUIMHBL. CTYACHT JAEMOHCTPHUPYET COOTBET-
CTBHE 3HAHWH, YMEHHI, HABBIKOB ITOKA3aTEIISIM, TIPUBEACHHBIM B
TabJIMIaX, ONEPUPYET MPHOOPETEHHBIMU 3HAHUSMH, YMEHUSMH,
HaBbIKaMu. Ho moOKa3pIBaeT HerimyOOKWe 3HAaHUS, IPU OTBETE HE
JIOITyCKaeT TpyObIX OMMOOK WM MPOTHBOPEUYH, OJHAKO B
(GopMyIHpOBaHUU OTBETa OTCYTCTBYET IOJDKHAS CBSI3b MEXKIY
aHAJIM30M, apryMEHTAllMeH U BBIBOJAMH, B PEIICHUU 3a]a4 MO-
TYT coziepXKaThes TpyObie omuOKu. [ momy4eHus mpaBHiIbHO-
r0 OTBETa TPEOYIOTCS YTOUHSIOIIUE BOTIPOCHI.

Hey,Z[OBJ'IeTBOpI/ITeJ'IBHO

He BoimonHeHsl o0s3aTe/ibHbIE YCJIOBHSI MOATOTOBKH CTY-
JE€HTa K MPOMEKYTOYHOH AaTTecTAllUM, IPEIyCMOTPEHHbBIE
nporpammoit aucuumiuael, UJIN cTyaeHT aemMoHCTpupyer He-
MOJIHOE€ COOTBETCTBUE 3HAHUM, YMEHH, HABBIKOB IIPUBEICHHBIM
B TaOJUIaX, JOMYCKAIOTCS 3HAYUTEIbHBIC OIIMOKH, TIPOSBIISACT-
Cs OTCYTCTBUE 3HAHWI, YMEHMM, HABBIKOB IO PsIy IOKa3aTe-
Jeil, CTyOeHT HCHBIThIBACT 3HAYUTENbHBIC 3aTPyIHEHUS MpPH
OTIEPUPOBAHUU 3HAHUSIMU U YMEHUSIMU.

3. OneHo4HbIE CpeacTBa

Hepeqeﬂb OLHCHOYHBIX CPEACTB 110 ITUMCHHUILJIMHE

«MaTeMaTHYeCKHH aHAJIN3»

Haunmenosanue
OLIEHOYHOTO CpeI-
CcTBa

KpaTKa;[ XapaKTCPHUCTUKA OICHOYHOT'O

[Ipencrasnenue one-
HOYHOT'O CPE/CTBA B

cpeacrBa ®OC

KontponpHas (ca-
MOCTOSITEIbHAS)
pabota

(KP)

CpenctBo MpoBepKH YMEHUU MPUMEHSTh
MOJIyYCHHBIC 3HAHUSA JIJISl PEIICHHS 3a]1a4
OTIpEeIeNIEHHOT0 THIA 1O TeME WJIU pa3jie-

Ty

Kowmmiekt koH-
TPOJBHBIX 3aIaHUI
110 BapUaHTaM




2 | PacuetHo- CpenctBo mpoBepku ymMeHUN npumMeHaATh | Kommuekt 3aganHuit

rpaduyeckas pa- TIOJIyYEHHBIE 3HAHMS I10 3apaHee Ompene- | Ul BBINTOJTHEHUS
oorta JIEHHOM METOAMKE Ul DPEIIEeHHs 3anad | pacueTHO-
PIP WIH 33laHuii TI0 MOJAYJII0 WM AWCIHH- | TpaduvecKor paboTsl
(PI'P) IUIMHE B LIEJIOM.
CpencTBO KOHTPOJISA, OPraHU30BaHHOE KaK
crenyanbHas Oecega  I€aroru4eckoro
VeTHBI onpoc | paboTHHKA ¢ OOYYarOMIMMCS Ha TEMBI, Bonpocs! o
3 cobece/loBaHUE, | CBA3AHHBIE C M3y4AEMOM JUCIHUILIMHOMN, U TeMam/pasenam
(YO) PACCUMTAHHOE Ha BbIACHEHHE 00bema JUCIIUTUTAHBI
3HAHUI 00YYaIOUIErocs Mo ONpPENEIEHHO-
My paszieny, TeMe, IpoOJIeMe | T.11.
CucreMa CTaHJAPTU3UPOBAHHBIX 3aJAHUIA,
4 Tecr [I03BOJISAIONIAs aBTOMATU3HPO- @DOH/1 TECTOBBIX
(T) BaTh MPOLEAYPY U3MEPEHUS YPOBHS 3Ha- 3amaHuil

HUHN ¥ yMeHU# o0yJarouierocs.

5 | Ox3ameHaunoHHble | CpeaCcTBO MPOBEPKUM 3HAHUN, YMEHHUM, | DK3aMEHALlMOHHBIE
OMJIETHI HABBIKOB. MOXKET BKIIIOYATH KOMIUIEKC | OMIETEL
TEOPETHYECKUX BOIIPOCOB, 3ajad, MpPaKTH-

(Ob) . [lIxana oueHuBaHus U
YECKHX 3aJIaHUN.
npouenypa IpHUMEHe-
HUSL
IIpomexxyTouHast arTecTa- Ox3ameH (3 ) 1) yctro (Y)
s (ITA)

2) mucemenHo (1)

3.1. Tekymumii KOHTPOJIb

O1eHOUHBIE CpPEICTBA TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH BKIIFOYAIOT KOHTPOJIBHBIE BOIIPO-
CBl W 33/1aHUs B (popMe OJIAaHKOBOTO TECTUPOBAHUS JIJIsl KOHTPOJISI OCBOCHHS OOYYaIOUIMMHUCS Pa3-
JIeJI0B TUCIMILIAHEL, ipueM PI'P.

Coaep:xanue pacueTHo-rpaguyeckux pador.

PacuetrHo-rpajdpuueckas padora Nel no nuddepeHunanbHOMy HCHHCTEHUIO (PYHKIUH OTHOM
nepeMeHHOon

Kpatkoe copeprxanue u 3Tansl pac4eTHO-rpaduuecKoi paboThl:
[Ipenen yncnoBoi mocnea0BaTeILHOCTH, IpeaeT GYHKIINH.
HccnenoBanue GpyHKIMM HA HENTPEPHIBHOCTb.

Berurcnenue npon3BoaHbIX (QYHKIIHU.

HccnenoBanue pyHKINU, HOCTPOCHUE rPaUKOB.

PacuetHo-rpaduyeckas padora Ne 2 no GyHKIUAM HECKOJIbKHUX IlepeMeHHBbIX.

Kpatkoe conepxanue pacueTHo-rpaduieckoil paboTh:
QDyHKIIMU HECKOIBKUX NepeMeHHbIX. YacTHbIE Mpon3BoAHbIE. [[pOM3BOIHBIC OT CIIOKHBIX (PYHK-
1uil. [Ipon3BoiHas 110 HAIIPABICHUIO U TPAIUEHT. DKCTPEMYM (DYHKIIUM JBYX IT€PEMEHHBIX.

PacueTHo-rpaduyeckas pagora Ne 3 1o HHTerpajJbHOMY HCYHCIEHHIO.
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KpaTkoe coneprkanue u 3Tamnsl pacueTHO-rpaduueckoil paboThI:

Ilepsoii sman:

MeTtobl uHTETpUpOBaHUS. BordunciieHne HeonpeIeIeHHbIX HHTETPAJIOB.

Bmopoii sman:

[TpunokeHus onpeaeneHHbIX HHTErpaioB. MccneaoBanrue cXOAMMOCTH HeCOOCTBEHHBIX HHTErPa-
JIOB.

KoMmiiekT 3agannii 1Jisl BHINOJHEHU S
pacuetHo-rpadpuyeckux pador (PI'P)

o qucuuiuinae MaTeMaTHYeCKHil aHAJIN3
(HaMMEHOBAaHHE TUCLIUTLIMHBI)

Teopust npenesnoB u fudpdepeHurpoBanue GyHKIUHU OHOM NepeMeHHOoI
1. Haiitu ipeemnsr:

(2—n)2—(1+n)2 D) 38 3 3
lim hm\/n+ —A/8n” +

;1—>oo(l+n)2_(2_n)2’ n—w i/n+5 +n

lim{ 27737 timn (=7 ), [ 2510

\ ) nool n+l )
2 2
lim 2% 1+ 15 im 4
x>-3 x+3 08in 3x
lim 2" =5"" lim sin3x lim (1-3x) cier

2

x—0 1 _ ex x40

n—w 3n+2 +5n

(0, x<—n
2. ViccnenoBars Ha HEMIPEPLIBHOCTD M BBIIOIHUTD YEPTEXK: ) = J sinx, —T <x<0

T, x>0

3. Haiitu npousBoHy0 QyHKIUU:

2( 3 +4x* —x— 2) vy =Inarcsin \/176‘?'L

r= 15T+ x

tgx —ctgx [x=3t2+1,
y = arctg : J 38
V2 |y=sin(i+t\.
(SR
J’Z& = t2¥+sinln2x
3sin(12x+1) y=aree 1—2x2

y=arctg3ln“"7& y:(\/;)

x+2
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3

, X

sin (x-2y)+ Z=7x x=e"'cost, y=e' cost
y

4. CocTaBuUTh ypaBHEHHs KacaTelbHOW M HOPMalM K JAaHHOW KPUBOW B TOUKE C aOCIMCCOM

y=x +8/x =32, x,=4.

— 2
5. [IpoBecTu moJiHOE UCCEeOBaHUE U IIOCTPOUTH Ipaduk f (x) =XT+ =

X0 :

(I)yHKIII/II/I HECKOJbKHUX IIEPEMEHHBIX

x? +3y?
1. HaiiTn yacTHBIE POU3BOHBIE BTOPOTO MOPSIKA, yOEIUThCS, UT0 2| =2/ 2= ———
Xy

2

1

2. Haiitu rpaguent gynkuun z = f(x,y) BTouke M, (xy,),): z= s Moy(4,6).
X

3. UccnenoBath Ha SKCTpeMyM QYHKIMIO z=Xx> —Xx+ )? +2y.

HNuTerpupoBanue
BLIYHCINTH HeonpeaeIeHHbIe HHTerpajibl
dx
) , o [x-27dx, I(x +1)exdx , |xcos3xdx, [e*cosxdx,
2(x ++/x
dx dx x+18 , x+1 sin? x
) ) , dx, dx,
jx2—6x+18 Ix2+6x+5 J.()6—6)(x+2) jx2+3 cos? x
BbIYHCINTE ONpeaeIeHHbIe HHTerpajibl
T L odx ! ¢ dx
| 3sin? xcosxdx, ) , J(x=1)e%dx,
0 o1+ 3x 0 1 xyT+Inx
6 dx 2 1+x* 4 dx Jlxz+2x‘M
, retex ! (3,5 5)2 ! 2 4 ’
J] 1+.3x-2 ) | 0
Jg W3 T . 1 dx
[ dx j2 [4—x%dx, _r3s1n2 xcosxdx , J‘ ,
0 V1+ x2 0 ) 0 /14 3x

3
e

1
dx
J=Dear, !x\/m'

HecoOcTBeHHbIe HHTErpaJIbl

1. yKa)KI/ITC, KaKo# 13 HECOOCTBEHHBIX HHTCTPAJIOB SABJIACTCA CXOOAIIUMCA
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0 ® -3 ©
I\/;dx, [x dx f\/x_s dx.
1 1 1

2. Beruncaurs HHTErpaj, YCTAHOBUTDL €ro CXOANMMOCTb WJIN PACXOAUMOCTDb = dx

1+ x?

o0

3. BBIYMCIMTE HHTErPall, YCTAHOBHTH €10 CXOIMMOCTD HJIH PAcX0aquMocTh [ In xdx
1

a dx
4. BBIYHCIUTh HECOOCTBEHHBIH HHTErpaj |——, yCTAaHOBHUTH €r0 CXOJMUMOCTh HJIN
0/ X

PacxXoaUMOCTb.
Udx

5. BeuncanTb HecoOCTBEHHBIN HHTETpal j 2 YCTaHOBUTB €ro CXOAUMOCTb WIH
=1

PacxoIuMOCTb.

dx

©
2 Brerauciauts HUHTCIrpajl, YCTAHOBUTH €Iro CXOANUMOCTb UJIKM PACXOIUMOCTD j 1 2
’ + X
—o0

o0

3. Beruucinuth HUHTCIrpaJl, yCTAHOBUTH €ro CXOAUMOCTDb UJIN paACXOAUMOCTb Iln xdx
1

L d
X
4 Brerauciants HecOOCTBEHHBIN HHTCTpall I_Z , YCTAHOBHUTDB €TI0 CXOAUMOCTD UJIN
' X
2

PacxoIMMOCTb.
KpaTrnble unTerpaibl

1. I3MeHUTD NOPSAOK HHTETPUPOBAHUS B IBOMHOM UHTETpaje

2 6—x 2-y

a. ! dxzj £, y)dy b. | dyj{ £, y)dx.

2. BBI4UCIUTS L[(lO—x2 — y?)dxdy, D={(x,y)|1<x<2, 0<y<2}.
)

3. Boruncnutb
II(12x2y2 +16x3y3 )dxdy;
D
D:x=1,y=x%y=-x

4. BeIUUCINATD
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[[(x2 + y)dxdy, D —MHOXeCTBO TOUYEK IULIOCKOCTH, OTPAaHHYECHHOE JHHIAMU
(D)

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

5. Haiitu muiomma s Gurypsl, OrpaHUueHHON JaHHBIMU JTHHUSIMHE
y=3/x,y=4ex, y=3,y=4.

6. Haiitu mutomans Gurypsl, OrpaHUYEHHON JIMHUAMA Y = X2, y=—x+2

8. HaiiTi 06bem Tena, morydeHHOro BpamieHneM Bokpyr ocu OY ¢urypsl, orpaHUYeHHON JTHHHU-

asmu y=x°, y=1, x=0.

9. Haiitn 00beM Tena, moIydeHHOTro BpamieHneM BOKpyr ocu OX (urypsl, orpaHUYeHHON JTHHUS-

Mu y=x>, y>=x.

KonTpoabHbie padoThl (MpuMepbI)
Bapuant

1. ITocTpouts rpaduk: y =3cos2x

2. Haiitu nipenensi:

1) lim (S—n)j+(5+n)22 2)lim 1—£0s 2x 3) lim %' —x*—x-2
n—)w(S_n) —(5+l’l) =0 o -1 =2 x —2x +x-2

(1+xcos 2x\x_16) 1im(x B

. . AT ALUS LA 2
i lvlle_lﬂu_u_z FEduL ) 1*1—%1\ 1+ xcosx ) X \/X_uL)

—x, x<0

=Ix",0<x<2
3. HccnenoBaTh Ha HENPEPHIBHOCTH U BHIOIHUTH YepTeK: ¥V =4 X, USX
3, x>2

Bapuant

1. HaiiTi pou3BOAHYIO ) :

a) y=arctg’ ln““& 6) y= (\/;)

x+2
3
B) sin(x—2y)+ __ =7x r) x=e"'cost, y=e'cost
y
" Haiitu liml(1 _ \
X—>00 % m
\ )

— 2
3. IIpoBecTu moaHOE HCCIeA0BaHNE U TOCTPOUTH Ipaduk / (x) =X =
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Bapmuamnr.

ou

Nel. Beruucnuth ITPOU3BOAHYIO 110 HAIIPABJICHUIO —— y HalTH MOJIyJIb BEKTOPA IPAAUEHTA JJIS
0s

X
bynkuun u = 2xy + T + 23 Brouke A(6;9;1) B HaPaBIEHNH, COCTABIIAIOMEM C OCSIMH KO-
y

3 6 T
opauuar yraer COS =, cosPp=", y<".
7 7
Ne2. MiccnenioBath Ha sxctpemyM dyrkmmio z = xy(1—4x%2 —4y)—5.
4 dZ
N93.Z=ln(y—x ), x:«/sinta Y =COS?. Haiimu j
t

Bapuant

Boiuucanume:

16 2

dx )
1. !\/;_2- -j.(2x+1)-lnxdx.
3x2 -4 sin3 3x 2x —1

dx dx 5 | —dx.

3. ' 4, | —dx.
-[x2 + 4x J‘cosz 3x a4 —2x — x2

1. BBIYKCIHTH HHTETPAIBIL:
+o0 +00
i _dx
_[xe dx . J‘

1 ex-+/Inx

N306pa3uth 061aCTh HUHTETPUPOBAHUS U U3MEHUTD MOPAJOK UHTETPUPOBAHUS B IOBTOPHOM MHTE-
rpaie

0 252
de t[f (x; y)dy.

Bbruucnute mimomanb (GUrypel, OrpaHHYEHHON JIMHUSIMU

y=2-x%* y=x.
BapuanT 3a1aHuii TPEHHPOBOYHOIO TECTA.

3agaun

_ arcctgi/; dy—? 3
X

1 yacTn l. y=sinlnx, y',y'-? 2.y

y=3x*+xe*,x0=21x=0,1, ly—2?
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4. HaiiTu mpOU3BOAHYIO V' :

arctg7x

0) y=x

B) ¢’ + Y — cos3x r) X =cost+sint, y=sint—tcost

X

5. UccnemoBath Ha skcTpemyM [ (x) =(x- 3»)2 (x-5).

2Xx

6. HaiitTu unTepBaibl MOHOTOHHOCTH V = — -
X

3
. _X
7. Halitn HanOobIiee, HaMMEHbBIIICE 3HAYCHUE (DYHKITHH f (x) = Y —16x ya OTpE3Ke [—5;1] .

1
8. [TocTpouTs KacaTeabHyIO K Tpaduky GyHKImu f (x) =3arccos x> B Touke ¥ = —

2 yactb 9. Haiitu nipenensr:

1) lim (3+n)22—(2+n)§ 2)lim tg2x  3) hmM 4) lim@
= (2+n) —(1-n) —0e -1 3 x +5x +6x Hﬂz tg3x

3 yacrth
(0, x<—-m
10. HMccnenoBarh Ha HENPEPHIBHOCTD U BBINOIHUTD YEPTEXK: ) = J sinx, —T <x<0.

T, x>0

3
X

11. [IpoBecTH MOTHOE UCCIIEIOBAHUE U TIOCTPOUTH rpaduK [ (x) ==
x —

Kpurepun onenku:

- OLIEHKAa «3aYTEHO» BBICTABIISIETCS CTYIEHTY, €CJIM OH PErYyJspHO B TEUEHUE CeMecTpa IpeJICTaB-
JISUT peleHyst 3a/1a4, BHIIOJIHIII OJTHOCTBIO BCE 3aJJaHUs U UX 3aIlUTWII, OTBETUB HA BOMPOCHI Ipe-
1oJlaBaTels;

- OLICHKA «HE 3aYTEHO)» BBICTABISAETCS CTYIEHTY, €CJIM OH HEpEryJsipHO B TEUEHUE CEMECTpa Mpej-
CTaBIISUT PEHICHUS 3a/1a4, BHIIOIHIII 3aIaHUs HE TTOJTHOCTHIO WIIM BOOOIIE HE MPEACTaBIUT paboThI
Ha IIPOBEPKY, JOIMYCKAET CYLECTBEHHbIE HETOYHOCTH B OTBETaX Ha BOIPOCHI NPEMOAABATEIS.

Jlns mpoBefieHusl TEKYyLIero KOHTPOJsSl 3HAHWM CTYJIEHTOB B JMCTAaHLMOHHOM (opmare B
pa3paboraHHbIX Kadenpoir «MaTemaTuka» OHJIAWH-Kypcax MMEIOTCS MPOMEKYTOUYHbIE (IPOOHBIE)
TECTBHI.

3.2. [Ipome:kyTOoUHAS ATTECTAIUSA
KommiekT Bonpocos

JAunddepennuanbHoe ucuuciaeHue GyHKUNA 0HON MepeMeHHOM
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23.
24.

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

Nk W=

[TonsTHe nepeMeHHOI BETUYMHBI U 00JIACTH €€ U3MEHEHHUS.

MOHSTHE PYHKIIMOHATHHON 3aBUCUMOCTH, Ki1accudukarus QyHKIHiA.

OrnpezenieHre U TUIBI YUCIOBOU MOCIIE0BATEIBHOCTH.

[Tpenen unucIoBOM MOCIENOBATEIILHOCTH. APHU(PMETHUSCKHUE OTICPAIIUU HAJl TIOCTIEI0BATEIIBHO-
CTSIMU.

VYcnoBus cyiiecTBOBaHUSI KOHEYHOTO MpeJiesia YUCIOBOM mocieoBaTeibHOCTH (TeopeMbl Ko-
i u Beiiepirpacca).

Bropoii 3amedarenbHbIN Ipeael.

[Ipenen ¢ynkuuu. Onpenenenusi. ['eomerpuueckas MHTEpIpeTalns MOHATUS Mpesena QyHK-
uuu. CBOMCTBA IIPEIETIOB.

beckoneuno maiblie, 6ecCKOHEUHO OOJbIINE (QYHKIIHH.

IIepBbIil 3aMedaTENbHBIA IPEIEI.

. beckoHeuHO Majble BEIUYNHBL. DKBUBAJIEHTHBIE OECKOHEYHO MaJIble U UX HMCIOJIH30BaHUE pu

BBIYUCIICHUH TTpeesioB. Tabauia SKBUBAICHTHBIX OECKOHEYHO MaJIbIX.

HenpepriBHOCTS (DyHKIIUU B TOUKE U Ha TpoMexyTke. OgHocTopoHHHe mipeaensl. Knaccudu-
Kallusi TOUYeK pa3pbiBa rpaduka.

CaoiicTBa QyHKIIMIA, HEIPEPHIBHBIX Ha OTpe3Ke (TeopeMsl Beiiepirpacca, boibiiano — Korm).
[IpouzBoanas. ['eomerpuueckuii u GU3NUECKU CMBICH MPOou3BoAHOM. KacaTenbHas u HOpMalb
K TIJIOCKOM KPUBOM.

Tabnuia npou3BOJHBIX OCHOBHBIX 2JIEMEHTAPHBIX (DYHKIIHM.

CBsi3b MEX]y CYIIECTBOBAaHHEM IIPOU3BOAHON (DYHKIIUU B TOUKE M HETIPEPHIBHOCTHIO (PYHKIIMH
B TOM K€ TOYKE.

[IpousBoaHasi cyMMBbI, IpOU3BeAeHUS, YacTHOTrO. [Ipon3BonHas ClOXXHON U OOpaTHON (PyHK-
LUH.

[Ipou3BoaHas mapaMeTpu4ecKu 3alaHHON (DYyHKITHH.

[TpousBonHas HyHKIHH, 3a1laHHON HESBHO.

JuddepennrpoBanue Cl0KHOMN MOKa3aTeabHOU (QYHKIIUH.

Huddepennupyemocts. duddepennunan. ['eomerpuueckuit cmpica quddepennpana.
[TpousBoaubie 1 qud dHepeHIranbl BEICIIUX MOPSIKOB.

OcHoBHBIE TeOpeMBbl AuddepeHnnanbHoro neunciaenus (Teopema depma, Teopema Posst, Teo-
pema Jlarpanxa, Teopema Korm).

[IpaBuino Jlonurans.

Mmuorounen Teinopa u ero cBoiictBa. @opmyna Teitnopa. Ocrarounslii uien Gpopmysst Teil-
nopa B popme Jlarpanxa u Ileano.

AcuMnToTsl rpadguka GyHKIHH.

OkctpemyM. Heobxoammoe yciioBue sKCTpeMyMa.

JlocTatouyHble yCIOBUS SKCTPEMYMA.

JlocTarouHoe ycioBue Bo3pactanus (YObIBaHUS ) (DYHKITUH.

Haubonbiiee n HauMeHbllee 3HaYeHUS PYHKIIMH HA OTpPe3Ke.

BoinykiiocTh, BOTHYTOCTB, TOUKA nepernda. JlocraTouHoe ycioBUE BOTHYTOCTH (BBITYKJIOCTH).
HeoOxonumoe ycnoBue Touku neperuda. Jloctarounoe ycinoBue neperuoa.

OOm1ast cxema IMoCTpOeHUS U UCCleIoBaHus Tpaduka (GpyHKIHH.

OYHKIUN HECKOJIBKUX TIEPEMEHHBIX

OmnpeneneHne ¥ TEOMETPHUUECKUI CMBICHT (DYHKIIHH JABYX MEPEMEHHBIX.

JIuauu ypoBHS (QYHKIUH ABYX HEPEMEHHBIX.

YacTtHble TPON3BOIHBIC (YHKIIUU HECKOJIBKAX MEPEMEHHBIX, HX TEOMETPUIECKUN CMBICT
@OyHKIIMU HECKOJIBKUX NIEPEMEHHBIX, TOHATHE IOJIHOTO TuddepeHnnana.
JuddepeHnmpoBanue CIOKHBIX (PYHKIIUI HECKOIBKUX TIEPEMEHHBIX.

28



6. IIpou3BoaHbIE BBICHIMX MOPAIKOB (PYHKIIMU HECKOJIBKUX MepeMeHHbIX. CMelIaHHbIe POU3BO/I-
Hbele. Teopema [lIBapia.

7. Ilpom3BoaHas pyHKIUM HECKOJIBKUX IEPEMEHHBIX 110 HAIIPABJICHUIO.

8. Ilpom3BomHas MO HAMPABJICHUIO M TPAJAUEHT CKAJSIPHOTO TIOJIA.

9. DkcTpeMyM (QYHKIUU HECKOJbKUX EPEMEHHBIX.

10. HeoOxoammMoe 1 T0CTaTOYHOE YCIOBHSI SKCTpeMyMa (PYHKIIHH JIBYX TEPEMEHHBIX.

HUHTEI'PAJIBHOE NCYUCJIEHUE

[TepBoobOpazHas, HeonpeaeneHHbIN nHTerpai. Tabauia OCHOBHBIX HHTETPAJIOB.

3ameHa MepeMEeHHON U MHTETPUPOBAHUE 110 YACTSIM B HEOMPEICTICHHOM UHTETpaJle.

HuTerpupoBanue ¢ TOMOMIbIO MOJABEACHUS MTOJ1 3HAK AU depeHIurana.

HuTterpupoBanue parmoHaIbHBIX IPOOCH.

HNHuTerpupoBaHue 1o 4acTsAM U 3aMEHA IEPEMEHHOM B ONPEEIICHHOM UHTErpase.

WNHTerpupoBanne TPUTOHOMETPUIECKHUX (DYHKIIHIA, OCHOBHBIC IIPUCMBI.

HuTerpupoBanue nppaldoHaIbHbIX QYHKINH.

YHuBepcanbHasi TPUrOHOMETPUYECKasl ITOICTaHOBKA.

Omnpenenennblii nuHTErpan u ero ceoicrsa. ®opmyna Herotona — Jlelibuua.

10 [IprnokeHus onpeaeIeHHOT0 HHTETpaia K PEIICHUI0 TEOMETPUICCKUX U PU3NICCKUX 3a7ad.

11. Beruucnenue miaomaei ¢ moMOIIbI0 ONPEIEICHHOTO HHTErpasa.

12. Beruucienue mioliaid U JJIMHBI KPUBOH, 3a/IaHHON ypaBHEHUSIMU B TTapaMeTpUIecKoi popme.

13. Beruucnenue miomajam KpUBOIMHEHHOTO CEKTOPA B MOJISIPHBIX KOOPIMHATAX.

14. Beruucienue miomaaed B MPsSMOYTOJIbHBIX M MOJSPHBIX KOOPJWHATAX C IMOMOIIBIO OIpe-
JIEJICHHOTO MHTErpaJa.

15. Beruucienue JIMHbI JYyTU C TOMOIIBIO0 ONIPEIETICHHOTO HHTErpaia.

16. Beruucnenue JyiMHbI AYyTrd KPUBOH, 3aJaHHOM MMapaMeTpUYECKU.

17. Beruucnenue oobema Tejia BpalleHus ¢ MOMOIIBIO ONPEIeICHHOTO HHTErpaa.

18. Beruucienue mioa M NOBEpXHOCTHU TeJla BPaAICHHS.

19. HecobcTBEeHHBIE HHTETPAJIBI IIEPBOTO U BTOPOTO TUMA. [IOHATHS CXOAUMOCTH U PACXOUMOCTH
HECOOCTBEHHOT'O MHTErpaa.

20. HecoOGcTBEHHBIE MHTETPAJIBI OT Pa3pbIBHBIX (DYHKIIHIM.

VO NA U AW

3K3aMeHaHHOHHLIe OMJIeThbI

Hasznauenue: VMcnonb3yroTcs 171 MpoBeAeHUs MpoMexyTouHoi arrectauuu (ITA) no aucnuniune
«MaremaTuueckuii ananus".
PernameHnrt skx3amena: - Bpemst Ha IOJATrOTOBKY T€3UCOB OTBETOB - /10 45 MUH.

- Cioco0® KOHTPOJIS: YCTHBIE OTBETHI.
KommiekThl 3K3aMeHalMOHHBIX OMIJIETOB JOJKHBI coep)KaTh OmieToB Ha 25-30% Oosbiue yncna
CTYJEHTOB B rpynine (xpansarcs Ha kadenpe «MaremaTukay).

TunoBbie BapuaHTbI OMJIeTOB npujaararoTcs.

MUHHUCTEPCTBO OBPA3OBAHUS 1 HAYKU POCCUNCKOUN ®EJAEPAILN
®EJIEPAJILHOE TOCYJIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE
YUYPEXJIEHUE BBICILIETO OBPA30BAHU S
«MOCKOBCKHAM NOJIMTEXHUYECKHNI YHUBEPCUTET»
(MOCKOBCKMI1 OJIUTEX)

®axynpTeT 0a30BbIX KOMIIETEHIUH, Kadenpa «MaremaTuka»
Oo6pazoBarenpHast mporpamMma 15.03.05 «KOHCTPYKTOPCKO-TEXHOJIOTHIECKOE OOECTICUeHNE
MaIIMHOCTPOUTENbHBIX TPOU3BOJICTBY
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[Ipoduns «CpenctBa aBToMaTH3aluK U 0a3bl JAHHBIX JJI TPOSKTHPOBAHUS TEXHOJIOTHYE-
CKHUX MPOU3BOJCTB)»

Juciumiinaa «MaTeMaTHYeCKU aHaIn3»

Kypc 1, cemectp 2

3K3AMEHAIIMOHHBIN BUJIET

ITepBoOOpa3Has, HeonpeaeIeHHbINH HHTErpail. Tabria OCHOBHBIX HHTETPAJIOB.
dx

5-x +/5-x

3. Haiitu rpaguieHT QyHKIMH 2 = y\/g B Touke Mo(1,4).

2. BbluncnuTh HEONPEIEICHHbII HHTETPa j

VYkaxure, KaKOW U3 HECOOCTBEHHBIX HHTETPAJIOB SIBISIETCS CXOISAIIAMCS
o0 o0 o0
_[ \/;dx, _[ x3dx, _[ V xXdx.
1 1 1
5. HaiiguTe S5KCTpEeMyMBI U TOYKH reperuda GpyHkuun y = (x —1)e™.

YTBepxkaeHo Ha 3aceganuu kKadenpsl matematuku « 03» 05 2023 r., nmpotokon Ne 10

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

MUHHCTEPCTBO HAYKMU 1 BBICILIIET'O OBPA3OBAHNS POCCUMCKON ®EJIEPALIUN
®EJIEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPABOBATEJILHOE
YUPEXJIEHME BbICILIEI'O OBPASOBAHU S
«MOCKOBCKHUI MOJUTEXHUYECKUI YHUBEPCUTET»
(MOCKOBCKHWI TOJIUTEX)

®daxynpTeT 0a30BBIX KOMIIETEHITHA, Kadenpa «Maremaruxa»
Oo6pazoBarenbraas mporpamma 15.03.05 «KoHCTPYKTOPCKO-TEXHOJIOTHIECKOE O0ecIieueHre
MAaIIMHOCTPOUTEIBHBIX TPOU3BOJICTB
[Tpoduns «CpencrBa aBToMaTu3auy U 6a3bl JaHHBIX JIJIS IPOCKTUPOBAHUS TEXHOJIOTHYC-
CKUX MPOU3BOJICTB»
Huciunnraa «MaTeMaTHYeCKUil aHaTU3
Kypc 1, cemectp 2

JK3aMeHANMOHHBIN OusteT Ne 1

1. HecobcTBeHHbIE HHTErpaIbl IEPBOrO U BTOPOro Tuma. IIoHATHa CXOAMMOCTH U PACXOIUMOCTH
HECOOCTBEHHOI'0 UHTErpaa.

2¢?
2. Haiitu npou3BoHyI0 QyHKINH, 3alaHHON TapaMeTPUUYECKH  x = — Y T
1+¢

3. Mccnenoarh Ha SKCTpeMyM (PyHKIHIO Z = X* — X+ }? +2).
n.6

4. BpluncIUTH ONPEEICHHBIN HHTErpal I 3sin? xcos xdx.
0

5. Haiitu 00beM Tena, NOJTYYeHHOT0 BpaleHrneM BOKpyr oc OX (urypbl, orpaHU4eHHON JINHH-

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

Y1BepxkaeHo Ha 3acenanuu kadeapsl MareMatuku «_03» 05 2023 r., mpotokois Ne 10

W.o. 3aB. xadenpoit H.B. BacunbeBa / /
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Jl1is mpoBenieHrs: MPOMEKYTOYHOIO KOHTPOJIS 3HAHUHN CTYJEHTOB B IUCTAHIIMOHHOM (op-
MaTe B pa3paboTaHHBIX Kadeapoit «MaTemMaTrkay OHJIalH-KypcaX HMEIOTCSI HTOTOBBIC TECTHI.
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