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1. Ieau,3agaum v INIAHUPYeMbIe Pe3yJbTAaThbl 00y4eHUs 10
AUCIUIJIMHE

K oCHOBHBIM 1IETISIM OCBOEHUS JUCHUILUIMHBL «MaTeMaTHYeCKUil aHaIN3» CIEIyEeT OTHE-
CTHU:

- BOCIIUTAHHE y CTYJEHTOB OOIIEH MaTEMaTHIECKON KyJIbTYPHI;

- TpuoOpeTeHrne CTYACHTaMU HIMPOKOTO Kpyra MaTeMaTU4YeCKUX 3HAHUM, YMEHUN u
HaBBIKOB;

- pa3BHUTHE CIOCOOHOCTH CTYACHTOB K WHAYKTHUBHOMY W JEAYKTUBHOMY MBIIIJICHUIO
Hapsly ¢ pa3BUTUEM MaTEMATUYECKOW UHTYULINH;

- YMEHUE CTYJCHTAMH Pa3BUBATh HABBIKM CAMOCTOSITEIILHOTO U3y4CHUs YIeOHOUM 1 Hayd-
HOM JIUTEpaTyphbl, COAEPKAIIECH MaTeMaTUYECKUE CBEICHUS U PE3YJIbTAThI,

- TIOJIFOTOBKY CTYACHTOB K JICATEIHLHOCTH B COOTBETCTBHUU C KBATH(PHUKAIIMOHHON Xapak-
TEPUCTUKON OakayiaBpa MO HANpPABJICHHIO, B TOM 4YHClIe (OPMUPOBAHUE YMEHHUHA MCIOJIb30BaTh
OCBOCHHBIC MAaTEMaTUIECKHE METO/IbI B MPOPECCHOHATHHON ACSITEILHOCTH.

- MOJTOTOBKY BBICOKOKBATM(HUITMPOBAHHBIX KaJIPOB, BOCTPEOOBAHHBIX B YCIOBHAX IH(-
POBOI TypOYJICHTHOCTH M BBICOKUX TEXHOJOTHYECKHX PHCKOB COBPEMEHHOUN IH(PPOBOIl 3KOHO-
MHKH.

K ocHOBHBIM 3a71a4aM OCBOEHHUS TUCHMUIUIMHBI «MaTeMaTHYEeCKUil aHAIU3) CIEAYET OT-
HECTU:

- OCBOCHHE CTYJICHTAMHU OCHOBHBIX MOHSITHI, METOAO0B, (OPMHUPYIOIIMX OOIIYI0 MaTeMa-
TUYECKYIO MOATOTOBKY, HEOOXOIUMYIO JUIsl YCIICITHOTO PeIIeHUs TPUKIIAIHBIX 3a7a4;

- (hopMupoBaHHe y CTyAIeHTa TpeOyeMoro Habopa KOMIIETEHITNI, COOTBETCTBYIOIINX €T0
HaIpaBJICHUIO MOATOTOBKHA U 00ECTICUMBAIOIINX €T0 KOHKYPEHTOCITIOCOOHOCTh Ha PHIHKE TPY/a.

OOyuenne mo mucHuminHe «MaTemaTuueckuil aHalu3» HampaBiIeHO Ha (HOPMUPOBAHHE Y
oOyyaromuxcs cieayomux kommnereHnit B coorserctBuu ¢ ®I'OC 15.03.05 no Hanpasiie- HUIO
noaroToBku 15.03.05 KOHCTPYKTOPCKO-TEXHOJIOTMYECKOE 00ECTICUEHHE MAITMHOCTPOU - TEJIbHBIX
npou3BOACTB, Mpodmis «CpeacTBa aBTOMATH3alMK M 0a3bl JAHHBIX JJIS MPOCKTHUPOBA- HHUS
TEXHOJOTMYECKHX IPOU3BOJICTB», YTBEP)KIEHHBIM MpHUKa3oM MHHHCTEPCTBA OOpa3oBaHHs U
Hayku Poccuiickoit ®enepannu ot 17.08.2020 Ne 1044.

Koa n HamMeHnoBanne KoMIeTeHIIUH

NHauKaTopbl J0CTHKEHUSA KOMIIe-
TEeHIUH

VYK-1 Cnocoben ocymecTBIATh MOUCK KPH-
TUYECKUN aHaJN3 U CUHTE3 HH(OpMAINU
HNPUMEHATh CHCTEMHBIN MOJXO/ IS PEIICHUS
IIOCTABJICHHBIX 3a1a4

NVYK-1.1. Aranu3upyer 3anady, BbLIEIAS €€
0a30BBIC COCTABISIONINE

NVYK-1.2. OcyiecTBisieT NOUCK, KPUTHYECKU
OIICHHUBAeT, 0000IIAeT, CHUCTEeMATU3HPYET H
pamxupyer HHGOPMAIMIO, TPEOYEMYIO ISt
pelieHust oCTaBICHHOM 3a1aun

NVYK-1.3. PaccmarpuBaeTr u mpenjiaraet pa-
LMOHAIbHBIE BApUAHTHI PEIICHUS TTOCTABIICH-
HOW 3aJ1ayd, UCIOJIb3Ysl CUCTEMHBIN MOJIXO]I,
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KPUTUYECKH OLIEHUBAET UX JOCTOMHCTBA U
HEIOCTATKHA

2. MecTo 1MCHMIIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM POrpaMMbl

JucnuniauHa OTHOCUTCA K 00s13aTenibHOM yacT 610ka b1: Moayns «MaTtemaTu4eckue u ecre-
CTBEHHO-HAY4YHbIE JUCIUIUIMHBIY.
Hucturnnuna 0a3upyercs Ha CJIeIyIOeH, MPOHICHHON TUCITUTUINHE:

- TUHEeWHas anredpa.
Hucuunnmna «MareMaTH4ecKui aHan3y JIOTHYECKH CBA3aHa C MOCIEIYOIMMU JUCIUILIMHA-

MU:

B obszamenvroi vacmu:
- (huzuka;
- DJIEKTPOTEXHUKA M DJICKTPOHUKA;
- COIIPOTHUBJICHUE MATEPUAJIOB;
- TepMOJMHAMHUKA U TEIUIONEepeIaya;
- TEOPETUYECKasi MEXaHUKa;
- TEOpHSI MEXaHU3MOB U MalIlIHH;

- KOMIIBIOTEPHBIN aHAIIU3 U ONITUMHU3ALUs YJIEMEHTOB KOHCTPYKLIM;

- OCHOBBI 9KOHOMUKH;
- KOHCTPYHUPOBAHHUE B PacueT 3JIEMEHTOB 000pyA0BaHUs OTPACIH,
- pacyeT TeXHOJOTHYECKOro 000pyI0BaHUS OTPAC/IU ¢ MPUMEHEHHEM MPUKIIAJAHBIX MPO-

rpamM;

- CHCTCMblI ABTOMATU3HUPOBAHHOI'O IIPOCKTUPOBAHUA MAIIMHOCTPOUTCIBbHBIX

BOJICTB.

B yacmu, popmupyemoii yuacmuuxamu 0o6pazo8amenbHbvlx OMHOUEHULL:
- OCHOBBI 00Pa0OTKH U aHAIN3a PE3YJIbTaTOB HCCIIEIOBAHUM.

3. CTpyKkTypa u coaep:KaHue JUCHUILIHHBI

OO6mias TpyA0€MKOCTh IUCHUIUIAHBI COCTABIIAET 4 3a4eTHBIC eUHUIIBI -144 yaca.

pou3-

3.1. Buabl yueOHOI padoThI M TPYA0EMKOCTh
n/m Buj yueonoii paéoTbi Koawecrso Cemectp 2
Yy P 4yacoB P

AyIUTOpPHBbIE 3aHATHS 36 36
B Tom uucre:
Jlexnn 8 8

1

CeMmuHapCcKue/IPaKTUUECKUE 3aHATUS 28 28

2
JlaGopaTopHbIe 3aHATH - -
CamocrosiTesibHasA padoTa 108 108




IIpomeskyTOUHAs aTTeCTAUMS

3K3aMCH C) C)

Hroro 144 144

3.2. Temaruyeckuii IJIaH U3y4YeHUs TUCUMILTHHBI

Pasmemén B mpuiioskenun 1 k paboueii mporpamme.

3.3. Coaepxkanue pa3aejioB JUCHUIIUHbBI

BBenenue

[Ipenmer, 3amaun U cojepkaHue JUCHUILTUHBL. OCHOBHBIC 3Tallbl Pa3BUTHS AUCIIUILIHU-
Hbl. CTpyKTypa Kypca, ero MECTO U poJjb B MOJATOTOBKE OakanaBpa, CBsI3b C IPYTUMH JUCLHUTLIH-
HaMU.

Pasnea 1. JudpepennnanbHoe ucunciaenne GyHKIUH 0HOM NepeMeHHON

Tema 1. Yucnosas nocnenoBatenbHOCTh. [Ipenen uncinoBoil Mocie0BaTeIbHOCTH U €r0
cBoiicrBa. @yukuus. [Toctpoenue rpapukoB pynkuuil. [Ipenen pynkunu. OCHOBHBIE TEOPEMBI O
npenenax ¢GyHkuuu. IlepBblii 1 BTOpoi 3ameydarenbHble npesensl. CpaBHeHHE OECKOHEYHO Ma-
JBIX U OECKOHEYHO OOJIBIINX BEIMYMH. DKBUBAJICHTHBIC OCCKOHEYHO MAJIbIC BEJTMYHUHBI.

Tema 2. HenpeprIBHOCTH (DYHKIIMI B TOUKE U HA MPOMEKYTKE, TOUKH pa3pbiBa PyHK- [IUHU,
ux Kiaccupukanus. ACUMOTOTH rpaduka GyHKINH, UX KiIaccuUKaIus.

Tema 3. IIpousBoanas pyHkiuu. ['eomerpudeckuit 1 pU3MUECKUI CMBICI TPOU3BOIHOM.
[IpaBuna quddepennmrpoBanus u GOPMYITbI BEIUUCICHUS MPOU3BOIHBIX. Ta0auIa mpou3BOIHBIX
OCHOBHBIX JJIEMEHTapHBIX (YHKIMI. Beraucienrne mpous3BoaHBIX (GYHKIMH, 3aJaHHBIX pa3ind-
HBIM 00pa3oM.

Juddepennuman. IIpousBoansie u quddepeHmaisl BRICINX TOpsakoB. [Ipubnmxennsie
BBIUMCJICHHSI C TOMOLIBIO AU PEpEeHIINATOB.

Tema 4. IIpaBwio Jlonuransa. @opmyna Teinopa. PackpeiTue HeonmpeneneHHOCTEN pa3-
JUYHOTO THIA. Pa3mokeHue OCHOBHBIX AJeMeHTapHbIX QyHKIui no dopmyne Teitnopa. [Ipu-
OJIMKEHHBIE BRIUYMCIICHHS ¢ IOMOIIBbIO hopMyibl Teinopa.

Tema 5. OcHoBHBIE TeopeMbl TudepeHIINATEHOTO HCUUCIeHUs . MOHOTOHHOCTDh (PYHK-
UM, SKCTpeMyMbl Heo0Xoaumble U 1I0CTaTOYHbIE YCIOBUS MOHOTOHHOCTH, JIOKAJIbHOTO AKCTpE-
myma. MccnenoBanne BoIMyKIIOCTH Tpaduka GyHKun. Touku nepernda rpaduka GyHKIHH.

OOmrast cxema uccienoBanus QYHKIMU U OCTpoeHus ee rpaduka. CBoiicTBa (yHKINH,
HENPEepBIBHBIX Ha oTpe3ke. Hanboblee n HanMeHbllee 3Ha4eHHs PyHKIIUK Ha OTpe3Ke.

Paznea 2. [luddepennuanbHoe ucunciaenne GyHKuni HeCKOJILKUX epeMeHHbIX Tema

1. OyHKIIMK HECKOJIBKUX NMEPEMEHHBIX. JIMHUM ¥ TOBEPXHOCTH ypOBHS. HacTHbIe
npousBojHble. [lonueii nudpdepentman. [IpousBoaHbIe CIOKHONW (GYHKINU HECKOJIBKHUX IEpe-
MeHHBIX. YacTHble npou3BoaHbIe U quddepeHIranbl BRICIINUX nopsakoB. Teopema IIBapia.

Tema 2. IIponsBognas no HanpasneHuto. I'panuent. Kacarenpnas k kpuBoil. Kacartens-
Hasl TUIOCKOCTh ¥ HOpMaJTb K moBepxHOCTH. Dopmyna Teiimopa. DkcTpeMyM QYHKIIUHA HECKOJIb-
KUX NepeMeHHbIX. HeoOXomumble 1 JOCTAaTOUHbIE YCIOBUS AKCTPEMYMA.

Pa3nen 3. UnTerpajibHoe HCUUCIEHUE

Tema 1. [lepBooOpa3nas. Teopema cyliecTBOBaHUSI HEONpeAeIeHHOro uHTerpaia. He-
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onpez[eneHHHﬁ HUHTCrpal u €ro CBOICTBA. Ta6JII/II_Ia HHTCIPaJIOB OT OCHOBHBIX 3JICMCHTAPHBIX
byHKImii. MeToa HeMOCPEACTBEHHOTO HHTETPUPOBAHUS.



MeTozabl HHTErpUPOBAHUS C MOMOIIBIO 3aMEHbI IEPEMEHHOM, MMOABEICHUEM O] 3HAK Tudde-
peHnuana. MeTox HHTErpUpOBaHUs 110 YACTSIM.

WHTerpupoBaHue panoOHANbHBIX Apo0Oei, MHTErpupoBaHHE HEKOTOPBIX BHUJIOB HppalMOHaIIb-
HBIX U TPUTOHOMETPUIECKUX (DYHKITHIA.

Tema 2. 3agaun, npuBOASIIKE K MOHATUIO ONPEIEICHHOr0 MHTErpana. OnpeneseHHbIil
MHTErpajl, €ro CBOMCTBA. Y CJIOBUSA MHTErpupyemMocTH. VIHTEerpas ¢ nmepeMeHHbIM IpeIeoM HH-
terpupoBanus. @opmyna Heiotona — JleiiOHuna. 3ameHa nepeMeHHON B ONpe/IeIeHHOM HMHTe-
rpae.

[TpunoxeHnus onpeneseHHOr0 MHTErpaia B F€OMETPUHM M MeXaHHKe (BBIYMCICHUE IUIO-
niaied iocKux Guryp, AJUHbI KpUBOIl, 00bEMOB.

Tema 3. HecoOcTBeHHbIE HHTETPaJIbl IEPBOTO U BTOPOTO poJia (10 OECKOHEYHOMY Ipo-
MEXYTKY, OT HEOIpaHUYEHHbIX (DYHKINUN HA KOHEYHOM IPOMEXKYTKE), UX CBOMCTBA.

Tema 4. 3anauu, npuBoAAIIME K KPATHBIM MHTErpajam. /[BOIHON U TPOMHON UHTErPaIbL,
uX cBoicTBa. [IpaBuia BIYMCIEHUS ABOMHBIX HHTETPAJIOB.

3.4. TemaTuka npakTH4eCKUX 3aHATHI 10 TUCUMUILIAHE
«MareMaTHYeCKUil aHAJIN3»

3.4.1. O4Ho — 3a04Has (popMa 00y4YeHHUH

No Tema 3angaTus
/1
1 Pa3znea 1. DiaeMeHTHI MATEMATHYECKOr0 aHAJIH3A.

UucnoBas mocienoBaTebHOCTh. [Ipeaen 4ucioBoil MocieqoBaTeNbHOCTH U €ro
cBoicTBa. [IpaBuna npenensHoro nepexona. Oyukius. [penen gynknuu. Teope-
MBI 0 ipeaenax GyHkuuu. [1epBolit 1 BTOpoOi 3aMeyaTeNbHbIe MPEIebl.

2 CpaBHeHUEe OECKOHEYHO MAJBIX U OECKOHEYHO OOJBIINX BETUYHUH. DKBHBAJICHT-
Hble OECKOHEYHO Majible BEJIMYMHBI. PacKkpbITHe HeompeaeIeHHOCTe Pa3InyHOrO
THIA

3 HenpepriBHOCTE QYHKIMIT B TOUKE U HAa TpOMexXyTKe. OIHOCTOPOHHHE MPEIEbI.

Touxu pazpsiBa pyHkuuu. [Ipumeps! perieHus 3a1au

4 [IpousBonnas ¢pynknun. [Ipasuna aquddeperunmrpoBanus u GopMyIIbl BHIYUCICHUS
npou3BOAHBIX. TexHuka auddepeHIupoBaHus OOpaTHBIX (YHKIHMHA, (DYHKITHH,
3aJJaHHBIX HESIBHO, MMapaMeTPUUYECKH, Jorapudmuyeckoe auddepeHunpoBanme

5 Hudbdepennman. I'eomerpuueckuit cmbicn auddepennuana. I[IpousBogHbie U
muddepeHIraTbl BRICIIUX MOPSIIKOB. [IpuOImkeHHbIE BEIYUCICHHUS C TTOMOIIBIO
b depeHITaios.

6 [IpaBuno Jlonurans. @opmyna Teinopa. PackpbiTHe HEONpeAeIeHHOCTENW pas-
JUYHOTO THMA. Pa3ioeHUs OCHOBHBIX JJEMEHTAPHBIX (QYHKIHHA 1Mo Qopmyme
Makinopena. [IpuGnmkeHHbIe BRIYUCICHHS ¢ TOMOITBI0 popmysl Teitnopa.

7 [TonHoe uccnenoBanue GyHKUUN 1 mocTpoeHue rpadukoB. [Ipumepsr

8 Pa3nes 2. ®yHKIMH HECKOJIbKHUX NepeMeHHbIX. JIMHUN U TOBEPXHOCTH YPOBHS.
YacTHble Mpou3BoAHbIE U AuddepeHnnan neporo nopsaxa. ol quddepen-
muain. [lpowsBogHble ciiokHOW QyHKIMH. YacTHBIE TPOU3BOAHBIC U U PEepeHITH-
aJibl BicuX nopsiakoB. Teopema IllBapia.

9 [IpousBoaHas mo HampasieHuto. ['pagueHT. DKCTpeMyM (DYHKIIMH HECKOJIBKUX
nepeMeHHbIX. HeoOXoauMble U T0CTaTOYHBIE YCIOBHS IKCTPEMyMa.

10 | Pazgean 3. UHTerpasbHoe ucuyucjeHue. IHTerpupoBaHue ¢ momoIbl0 3aMeHbI
nepeMeHHOM, oIBeIeHIeM o1 3HaK auddepenimana. MeToa MHTErpHPOBAHHS 110
4acTsM
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WuTerpupoBanue paluoHaIbHBIX Apo0ei, HHTETPUPOBAHNE HEKOTOPHIX BUIOB UP-
PALMOHATIBHBIX U TPUTOHOMETPUUECKUX (DYHKIIHH.

12 | IlpunosxeHust OnpeAeIeHHOro HHTEerpajja B FTeOMETPUH U MEXaHHUKE (BbIUUCIICHUE
TUIOINAACH TUIOCKHUX (UTYp, JUTMH KPHUBBIX).

13 | IIpunosxeHust onpeAeIeHHOro HHTEerpajja B FTeOMETPUH U MEXaHUKE (BbIUUCIICHUE
00BEMOB TeJI, TUIONIA/ICH MTOBEPXHOCTEH).

14 | Borunciaenue HeCOOCTBEHHBIX MHTEIPAJIOB IIEPBOTO U BTOPOTO POAaA.

4. Y4eOHO-MeTOAUYECKOE U MH(POPMALIMOHHOE 0O0ecIedeHue

4.1. Hopmarusnbie 10kyMeHTHI U 'OCTb1

®I'OC 15.03.05. KOHCTPYKTOPCKO-TEXHOJIOTMYECKOE 00ecreueHrne MaIllnHOCTPOUTEITBHBIX
npou3BocTB.2020.

AkaneMuyeckuil yueOHbIN TIaH 1o HampasieHuto noarotoBku: 15.03.05 Konctpykropcko-
TEXHOJIOIMYECKOe O0ecreueHue MalIMHOCTPOUTENbHBIX Npou3BoAcTB. [Ipoduns: Cpenctsa
aBTOoMaTH3ali W 0a3bl JAHHBIX ISl MPOCKTHPOBAHHUS TEXHOJOTHYECKUX MPOU3BOJICTB.
®opma 00yueHus — ouHo-3a04yHas. 2023.

Vka3 Ilpesunentra Poccuiickoit @enepauun ot 01.12.2016 Ne 642 «Ctpateruum Hay4dHO-
TexXHoJIornueckoro passurusa Poccuiickoit denepanumy.

[Tpuka3z MunucTepcTBa 00pa3oBanus U Hayku Poccutickoit @eaepanmu ot 23.08.2017 Ne 816
«O6 ytBepxnaenun Ilopsaka NPUMEHEHUS OPraHMU3ALMSAMH, OCYIICCTBISIOIIUMH 00Opa-
30BaTEJbHYIO JESTENbHOCTD, JIEKTPOHHOIO OOY4YEeHHMS, AUCTAHLMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTH NpU peanu3auy 00pa30BaTeIbHbIX POTPaMM.

4.2. OcHoBHasl JIUTEpaTypa:

®duxteHronsi] .M. OCHOBBI MaTEMaTHYECKOTO aHaIN3a: YIYCOHUK sl BY30B, 15-¢ u3.,
ctep. CII6, Jlans. 2023. Yacts 1. 444 c.

®duxterronsl] .M. OCHOBBI MATEMaTHYECKOTO aHAIN3a: YIYCOHHK JJI BY30B, 14-¢ u3l.,
ctep. CII6, Jlans. 2023. Yacts 2. 464 c.

Kynpsasues JI.JI. Kpatkuii kypc marematuyeckoro ananusa. T.1. {uddepenumnansHoe U vH-
TerpajbHOE MCUUCICHU (GYHKIMNA OHOM nepeMeHHON. Paapl: YueOHuk [DneKTpoHHBIN pe-
cypc]: yueb. - DnekTpoH. aaH. - Mocksa: ®uzmatiur, 2015. - 444 c. [Pexxum noctyna: URL:
https://e.lanbook.com/book/71994 - 3arn. ¢ skpana.]

4.3. JlonmoJHUTebLHAS JIUTEPATYPA:

ITuckynoB H. C. JluddepennuanpbHoe ¥ HHTETpaIbHOE UCYUCICHHS IS BTy30B. B 2-X To-
max. M.: Unrerpan - [Ipecc, 2009 — 416, 544 c. 180 k3.

3yokoB B.I'., JIaxoBckuii B.A., Mapteinenko A.M., Munocues B.b., [lymkaps E.A. Kypc
MaTEeMaTHKU JUIsl TEXHUYECKUX BBICIIUX y4eOHbIX 3aBefeHuil. Yactu 1-4. M.: MI'IY, 2012.
400 k3.

Kpatkuit kypc BbICIIEH MaTeMaTHKH [DJIEKTPOHHBIN pecypc]: y4ued. - DIeKTpoH. NaH. -
MockBa:  JamkoB wu K, 2017. - 510 c¢. [Pexum poctyma: URL:
https://e.lanbook.com/book/93522. - 3arn. ¢ skpana.]

Byrpos {.C., Hukonbsckuit C.M. Briciias maremaTnka: y4eOHHUK A7 By30B B 3-X ToMax. M.:
Hpoda, 2009.


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

5. HuterpanpHoe ncuucieHne GyHKIMH OMHOW M HECKOJIBKUX TEPEeMEHHBIX. Teopust moJisi: Me-
TOJIUYECKUE yKa3aHHWs M BapHaHThI pacueTHo-rpaduueckux padot / bomyno M.A., bopo-
nuna C.U., [TokazeeB B.B., Teym B.JI., Tkauenko O.1.. M.: MI'TY «MAMM», 2009.

6. Maremarnueckuii ananus. Teopus npenenoB u qudQepeHraIbHOe HCYUCICHNE: OCHOBHBIC
MOJIO’KEHHUSI TEOPUU, METOAMYECKUE YKa3aHUs U BApPHAHTHI pacueTHO-Tpaduieckux padot //
bonyno M.A., bopoauna C.U., KoporkoBa H.H., Tkauenko O.1. M.: MI'TY «MAMU»,
2009.

4.4. DJeKkTpoHHBbIEe 00pPa30BaTe/IbHbIE PECYPCHI

[IpoBenenue 3aHATHI U aTTeCTAlIM BO3MOXKHO B AUCTAHIIMOHHOM (hOpMaTe ¢ MPUMEHEHUEM CH-
CTeMbI AuCcTaHIMOHHOTO 00yueHus yHuBepcuteta (CJO-LMS) Ha ocHOBe pa3pabOTaHHBIX Ka-

denpoit «MaremaTHka» 3JEKTPOHHBIX 0Opa3oBarenbHbIX pecypcoB (DOP) mo Bcem paznenam
pOrpaMMBbl:.

DJIEMEHTHI MATEMATUIECKOTO https://online.mospolytech.ru/local/crw/course.php?id=313
aHaIM3a
WHTerpanbHOE UcUnCIeHUE https://online.mospolytech.ru/local/crw/course.php?id=3781

GyHKIMI 0THOM IepeMeHHON

Huddepenunansaoe ucuncne- | https://online.mospolytech.ru/local/crw/course.php?id=3362
HUE (PYHKINUN HECKOJIBKUX TIE-
PEMEHHBIX

Pazpabotannbsie DOP BKIIOUAIOT TPEHUPOBOUHBIE U UTOTOBBIE TECTHI.
[Topsnok npoBeaeHus: paboT B TUCTAaHIMOHHOM (OpPMaTe yCTAHABIMBACTCS OT/ACITBHBIMHU PACIIo-
PSOKEHUSIMU TIPOPEKTOPA MO yueOHOH paboTe W/Mii EHTPOM Yy4eOHO-METOANIECKON paboTHI.

Kaxmprii cTyeHT obecriedeH MHIUBUAYATbHBIM HEOTPAHUYEHHBIM JIOCTYIIOM K 3JIEKTPOHHOM

OMOIHOTEKE MOCKOBCKOI'O ITOJIUTEXA

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

HHTEepHET-pecypchl BKIIOYAOT YIeOHO-METOAMYSCKHIE MAaTEPHaIbl B JJICKTPOHHOM BHJIE, TIPE]I-

CTaBJICHHbIE Ha caiiTe mospolytech.ru B pazaene: «lleHTp MaTreMaTH4ecKoro 0Opa3oBaHUs»

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

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

[Toste3nple yueOHO-MeTOIHYECKHE M HH(DOPMAIIMOHHBIC MaTepHATBI IPEJCTABIICHBl Ha CalTax:
http://exponenta.ru, http://eqworld.ipmnet.ru/ru/info/mathwebs.htm.

[Tepedens pecypcoB MH(DOPMAMOHHO-TEIICKOMMYHHKAITMOHHON ceTn «HTepHeT» I 0CBOe-

HUS TUCHMIUIMHBL: www.matematikalegko.ru>studentu, www.i-exam.ru.

4.5. J/InueH3u0HHOE ¥ CBOOOIHO pacipocTpPaHsieMoe NPOrpaMMHoOe
ol0ecneueHune

Neo| HammenoBanme | Paspabotuuk [1O | Hoctymuocts (u- | Ccbuika Ha Equnbiii peectp

(mpaBooOnana- [IEH3MOHHOE, CBO- | POCCHUHCKHUX MPOTPaAMM JIJIst
TEJb) 06011HO pactpo- OBM u b/l (npu Hamu4wm)
CTpaHsEeMOE)
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Astra Linux | OOO
Common Edition | "PYCBUTEX-

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

str/305783/?sphrase_id=9540

ACTPA" 36

2 | MoitO¢uc OOO "HOBBIE JIuieH3noHHOE https://reestr.digital.gov.ru/ree
OBJIAYHBIE str/301558/?sphrase_1d=9433
TEXHOJIOI'MN" 75

4.6. CoBpemeHHbIe MPodecCHOHAIBbHBbIE 0a3bl JaHHBIX M HH(GOPMALMOHHBIE CIPa-
BOYHbIE CHCTEMbI

Ilepeuenn pecypcoB cetu UHTepHET, JOCTYNHBIX /1JI51 OCBOEHHUS TUCIHUIIJIMHbBI:

HaumenoBanue

Ccblika Ha pecype

JocTynmHocTh

NudpopManinoHHO-CIIPABOYHbIE CHCTEMBI

Stack Overflow

https://stackoverflow.co

m/

Hoctynna B cetn Un-
TepHeT 0e3 orpaHnye-
HUI

Nudopmannonnsie pecypcest Cetn

JapTOB BBICIICTO O6p330BaHI/I${

http: .consultant. TYIH
KoncynprantlLimtoc p:// www.consu ru | floctymHo
[Topran ®denepanbHbIX TOCyaap-
CTBEHHBIX 00pa30BaTeNbHbIX CTaH- | http://www.fgosvo.ru. HoctymnHo

DJIeKTPOHHO-0MOJIMOTEYHbIE CHCTEMbI

Jlanb https://e.lanbook.com/ Hocrymnaa B cetn UH-
TepHeT 0e3 orpaHnye-

HUM
IPR Books https://www.iprbookshop | Joctymnna B cetn Un-
o/ TepHET O0e3 orpaHuye-

HUU

IpodeccnonanbHbie 02361 JAHHBIX

noJMTeMaTHIecKas peepaTHBHO-
O6ubnunorpaduueckas u
HayKoMeTpHuueckas (OubinomeTpu-

ba3za naHHbBIX HAyYHOM 3JIEKTPOH- http://www.elibrary.ru HoctymnHo
HOI OMOIHMOTEeKH
(eLIBRARY.RU)
Web of Science Core Collection — | http://webofscience.com | loctynHo
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yeckast) 6aza JaHHBIX

5. MaTtepuajibHO-TeXHHYECKOe o0ecneYeHrue JUCHUILTUHBI

MarepuanbHO — TeXHUYECKas 0a3a YHUBEPCUTETA 00ECIIEYMBACT MPOBEJCHUE BCEX BHJIOB
3aHATHUH, IPEyCMOTPEHHBIX YU€OHBIM IUIAHOM, U COOTBETCTBYET JCHCTBYIOIIUM CAaHUTAPHBIM U
POTHBOTIOKAPHBIM MPAaBUIIAM U HOPMaM.

Kadenpa «MaremaTtuka» He pacrnonaraeT COOCTBEHHBIM ayAMTOPHBIM (POHAOM U HC-
M0JIb3YeT YueOHbIe ayAUTOPUU U3 0011ero (oH1a YyHUBEPCUTETA.

[Ipu HEOOXOAMMOCTH sl POBEIEHUSI UHTEPAKTUBHBIX MPAKTHUECKUX 3aHITUN HCIOJb-
3YIOTCS KOMIIBIOTEPHBIE KJIacChl YHUBEPCUTETA.

6. MeToanueckue peKOMeHIaluu

6.1. Meroauyeckune peKOMEHIAUMH ISl IPENoJaBaTe/ s
10 OPraHn3aluuu 00y4eHust

[Tpexne Bcero, cieayer oOpaTuTh BHUMaHHME CTYIEHTOB Ha TO, YTO NMPAKTUYECKU BECh
U3y4aeMbIil UMU MaTepuai He TpeOyeT Kakoil-mubo crienuanbHOM (A0MOJHUTENIBHOMN) NOAr0TOB-
KU U BIIOJHE MOJKET OBbITh YCIIEUIHO M3y4Y€H, €CIU CTYJICHTbI OyJIyT CBOCBPEMEHHO BBIOJIHSITH
JIOMAILIHUE 3aJ]aHusl U T0JIb30BaThCsl (MIPU HEOOXOAMMOCTH) CUCTEMOM IUIAHOBBIX KOHCYJIbTAlUi
B TECUYECHHME KaXKJIOro cemecTpa. Bomenmme B Kypc MaTaHaau3a paszeciibl sBISIOTCA Kilaccuye-
CKMMH, B TO € BpE€MsI OHU INPAKTHYECKH OPUEHTHUPOBAHBI, TAK KaK UMEIOT IIMPOKOE pacIpo-
CTpaHEHUE JUIsl PEIICHHs] Pa3HOTO poJja 3aJa4 BHYTPU CaMON MaTeMAaTUKHU U MPUKIAIHBIX 33]a4.
HX ocCBOEHHE TOMOKET CTYJAEHTaM JIOTHYECKH BEPHO, ApIYMEHTHUPOBAHO U ICHO CTPOUTH yCT- HYIO
U THCHbMEHHYIO peub, YCIENIHO MPHMEHSTh HAKOIUICHHbIE 3HAHUS B MPOGECCHOHATHHOU
JIESATEIIBHOCTH.

Heo6xonumo ¢ camoro Havaja 3aHSATHIA PEKOMEHI0BATh CTYJCHTaM OCHOBHYIO M JIOTIOJ-
HUTEJIBHYIO JJUTEPATYPY, & B KOHIIE CEMECTPA 1aTh CIIMCOK BOIIPOCOB /ISl MOJTOTOBKH K 3K3aMe-
HY.

Ha nepBom 3aHsTHH 1O JUCHUILTUHE CIEAYET 00s13aTEIbHO MPOUH(YOPMHUPOBATH CTYICH-
TOB O BUJIE ¥ OpMax TEKYIICH U MPOMEKYTOUYHOM aTTeCTALUM 110 AUCITUIUIMHE, CPOKAX UX
MIPOBEICHMUS, YCIOBUSX JI0MyCKa K MPOMEXYTOYHOM aTTeCTalluU, TPUMEHSAEMbIX BUAaX MMpOMe-
’KyTOYHOTO KOHTPOJIS.

N3noxenue T€OpEeTUUECKOro mMaTepHalia JIOJDKHO CONPOBOXKAATHCS WIUIFOCTPATUBHBIMHU
npUMepaMu, TIIATETFHO OTOOPAaHHBIMH MPENOaBaTelIeM TaK, YTOObI TEXHUYECKUE TPYAHOCTU U
BBIKJIQJIKA TIPY PEIICHHUH 3a/1a4yd HE OTBJIEKAIM OT IVIABHOT'O: OCMBICIICHUSI MJIEH U CYTH MpUMeE-
HsieMbIX MeTo0B. ClenyeT Bcerya yKa3blBaTh IPUMEPHI IPAKTUUECKOTO IPUMEHEHHUST pacCcMOT-
PEHHBIX Ha 3aHATUAX YpaBHEHUI U HopmyI.

[IpakTHyeckue 3aHATHS JODKHBI ObITh OpraHM30BaHbl IMPENOAaBaTesieM TaKUM 00paszoM,
YTOOBI OCTABAJIOCh BpEMs Ha MEPUOJMUECKOE BBIOJHEHUE CTYJICHTaMU HEOOJBIIOW CaMOCTOs-
TeJIbHON pabOTHI B Ay JUTOPHUH ISl IPOBEPKH YCBOCHHS M3JI0KEHHOTO MaTepuaa.

[IpenogaBaTens, BEAYIIM MPAKTUYECKHE 3aHITHS, IODKEH COTJIACOBHIBATH Y4eOHO-
TEMaTUYECKHH TIaH 3aHATUH C JISKTOPOM, UCTIOJB30BaTh CAMHYIO CHCTEMY 0003HAYCHHI.

[IpenogaBaTento cueayeT NOOMBATHCS CHCTEMATUYECKOW HEMPEpPHIBHONW PabOTHI CTY/ICH-
TOB B T€UEHUE CEMECTPa, HEOOXOIUMO BBISIBJIATH CHJIBHBIX CTY/JIECHTOB U MPHUBJIEKaTh UX K Hay4-
HOM paboTe, K yUYacTHIO B Pa3HOTO poJia OJMMITNAIaX U KOHKYpCax.
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CTyneHT IOJDKEH OUlylaTh 3aMHTEPECOBAHHOCTh MPENoiaBaTeis B JOCTHKEHUN KOHEY-
HOT'O pe3ysbTaTa: B MPUOOPETEHHHM OOYYarOIIMMUCS MPOYHBIX 3HAHWN, YMEHUH W BIaJCHHS
HaKOIJIEHHON MHpOpMAaIUEH 1T pelieHus 3aa4 B Tpo(heCCHOHATBLHOM IS TEIIBHOCTH.

6.1.1. OOpa3oBaTe/IbHbIC TEXHOJIOTHH

[IpoBeneHue 3aHATUH U aTTECTAlUN BO3MOXHO B IUCTAHIIMOHHOM (hopMaTe ¢ MpUMEHe-
HUEM CHUCTEMBI TUCTaHIMOHHOTO 00yueHus yHusepcurera (C1O-LMS) Ha ocHOBe pa3paboTaH-

HBIX Kadeapoit «MaTemaTHKay 3JIEKTPOHHBIX 00pa3oBareibHBIX pecypcoB (DOP) mo Bcem pas-
JiesiaM 1porpammsl (cM. 1. 4.4).

[Topsimok mpoBeaeHUst paboT B AUCTAHIIMOHHOM (hOpMaTe YCTaHABIMBACTCS OTIEIbHBIMU
pacropsHKeHUsIMU MPOPEKTOopa MO yd4eOHOH paboTe W/WIM LEHTPOM yueOHO-METOIMYeCcKOoil pa-
OOTBHI.

6.2. Meroanyeckne yKazaHus 1J1s1 00y4aIOIIMXCH 110 OCBOCHHIO

AUCIHUIIJINHBI

Pazneu 1: nudpepenunanbHoe ucunciaenne GyHKuuii 01HOM nepeMeHHON

[Tpu n3yuenuun nquddepeHInaIbLHOro UCUNCIeHHs QYHKIUN 0JTHOM nepeMeHHoM o0paTu-
T€ BHUMaHME Ha MOHSATHE Ipejesia GyHKIMU B TOYKE U METO/bI ero BeruncieHus. [Ipenen — ox-

HO U3 OCHOBHBIX IOHATHUM MareMaTudeckoro aHanusa. llpwm BLIqI/(c()eHw/I IpEeIIOB q)yHKuﬁY/I
HaJ0, IPEXKIE BCEro, BBIACHUTH XapaKTep HEONPEAEICHHOCTH , ,0-00,00—00

, .

o )
UroObl OBNIaIeTh TEXHUKOM pelIeHNs 33/1a4 Ha BBIUYMCIIEHUE NPEENIOB, HAI0 3HAThH JIBAa 3aMeya-
TEJIbHBIX Tpezena, TabluIly SKBUBAJEHTHBIX OECKOHEUHO MalbIX, IpaBuio Jlonurans, pa3iuy-
HbIE TIPUEMBI PACKPBITHS HEOIPEIEIIEHHOCTEH B 3aBUCUMOCTH OT BUJa (DYHKIMH U PEIIUTH J10-
CTaTOYHO OOJIBIIOE KOJIMYECTBO 3a/1a4.

[Tpn W3y4eHHWW TeM, TOCBSIIICHHBIX MPOW3BOTHONW W muddepeHnrany (QyHKIUH, HAIO0
OCMBICIIUTh UX T€OMETPUUYECKHI CMBICII, TOHUMATh pa3Inyue MeXy HUMHU (TuddepeHuan - 3To
IJIaBHAs JIMHENHas 4acTh npupaimieHuss pynkuuu). TBepao 3HaTh (Kak TaONMIly YMHOMKEHUS)
dopmynsl guddepeHIpoBaHUS OCHOBHBIX 3J€MEHTapHBIX (GYHKIMN W mpaBuia aupdepeHnu-
poBaHuUs (Bce, KOHEUHO, HO 0COOEHHO MpaBuiIo AU depeHIUPOBAHUS CI0KHON (PyHKINN).

OOparuTe BHUMaHUE TaKXe Ha 0cobeHHOCTH auddepeHunpoBanust GyHKIUH, 3a1aHHBIX
B HESIBHOI (popme, mapameTpuiecku, Ha mpueM jJorapudmuyeckoro nuddepeHuupoBaHusl.

Crnenyer 4eTKo 3HaTh U YMETh IPUMEHSTh aJITOPUTM HCCIIEAOBAaHUS (DYHKIIMHA U TOCTPO-
eHus rpauKoB: OIpeeleHre TOYeK pa3pbiBa (M UX Ki1accu(UKAILINIO), aCUMITOT rpaduka (Bep-
TUKAJIbHOM, HAKJIOHHOW, TOPU30HTAILHOMN ), HEOOXOAMMBIE U IOCTATOYHbBIE YCIOBUS MOHOTOHHO-
CTH (PYHKIIUH, CYIIECTBOBAHUS JIOKATHHOTO IKCTPEMyMa, IIPOMEKYTKOB BBITYKJIOCTH U BOTHY-
TOCTH (DYHKLIMU U TOYEK Meperuoa.

Paspnen 2: nudpepenuuaibHoe ncuncieHue GyHKIUI HECKOJIbKHUX MEPEeMEHHbIX

[Ipu m3ydeHun naHHOTrO pasnerna oOpaTWTe BHUMaHHE Ha TO, 4TO (YHKIUS IBYX Iepe-
MEHHBIX MMEET HarlsJHbII T'€OMETPUYECKUN CMBICI — OTO IOBEPXHOCTb B TPEXMEPHOM IIPO-
CTPaHCTBE

Hano ocMBICTUTH MOHSATHS YaCTHBIX MPOM3BOJHBIX M MOJHOTO AuddepeHnnara u oco-
OEHHOCTb MX BBIYUCIICHHS, OBJIAZETh TEXHUKOW BBIUYUCICHUS NPOU3BOAHBIX OT CIIOKHOW (PyHK-
UM HECKOJIbKMX NepeMeHHbIX. Cremyer oOpaTUTh BHHMaHHE Ha TO, YTO Ui (YHKIMH

z=2(X,y) cMelaHHble YAaCTHBIC TPOM3BOJHBIE BTOPOTO MOPAJAKA PAaBHBI MEXKIYy COOOIA:
0%z 0%z
OxO0y  O0yOx

(reopema IlIBapma), To ecTh mopsAoK AudepeHnnpoBaHIs HE IMEET 3HAYCHUSL.
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Jnst GyHKIUMU HECKOJBKUX MEPEMEHHBIX CKOPOCTh M3MEHEHUS (YHKIUU B MPOU3BOJIb-
HOM HANpaBICHUH XapaKTEPHU3yeTCs MPOW3BOMHON MO HAMPABICHHIO, a HAUOOIbINAs CKOPOCTh
u3MeHeHus1 (yHKIuU OyAeT B HallPaBJIEHUU BEKTOpa IpaleHTa.

Cnenyer oOpaTUTh B 9TOW TeMe BHUMaHHE HAa HEOOXOJUMOE M JTOCTATOYHOE YCIIOBHS
CYILIECTBOBAaHMsI SKCTpeMyMa (PyHKIIUU HECKOJIBKUX MEPEMEHHBIX.

Pa3znen 3: uHTErpasibHOE HCUMCIICHHE

B unTer PAJIbHOM HCUYHUCJICHUH PCIIACTCA 3a4ava, O6paTHOﬁ TOI71, KOTOpasa paccMarpuBa-
JacCb B I[I/I(I)(pepeHI_II/IaJ'ILHOM UCUYUCJIICHUUN HCO6XOI[I/IMO HaWTH I JaHHOM (I)YHKLII/II/I f(.X) Ta-

Ky10 (DYHKIIMIO, IPOU3BOJHASI OT KOTOPOU ObLIa OBl paBHA 3a1aHHON. MIHTerpupoBanue GyHKIUN
— JIOCTATOYHO CJIOXKHBIN Pa3jesl MaTeMaTHKH, OBJIAJIETh KOTOPBIM MOYKHO TOJIBKO, €CJIU CTYICHT
«BO3BMETY JIOCTATOYHO OOJIBIIOE KOJTMYECTBO HHTETPAJIOB PA3HOTO THIIA.

Hano TBepa0 3HATH TabIMIly MHTETPAIIOB OT OCHOBHBIX AJIEMEHTapHBIX (DYHKIUII, OCHOB-
HbIE METOJbl MHTETPUPOBaHUs (3aMeHa MEepeMEeHHOH, MOJABEJCHME MOA 3HaK AuddepeHnuana,
MHTETPUPOBAHME I10 YACTSAM, NPHEMBI BBHIYUCICHUS MHTEIPAJIOB OT PAIlMOHAIBHBIX JIpoOeH, OT
pa3HOro THIA TPUTOHOMETPUIECKUX (PYHKITHI).

Hano ocMbICIUTBh €IMHCTBO MOAXOJA K MOCTPOCHUIO ONPEENICHHBIX, KPAaTHBIX, KPUBO-
JMHEHHBIX, TIOBEPXHOCTHBIX WHTETPAJIOB — IOCTPOCHHWE HEKOTOPOW HMHTETPATbHOW CYMMBI H
[IPEACIIbHBIN NIEPEXOL.

3HaTh TEOMETPUUECKUI CMBICII U OCHOBHYIO (DOpPMYITy BBIYHMCIICHHUS ONPEICICHHBIX WH-
terpanioB — Qgopmyny Heiorona — JleiiOHuua, reoMerpudeckue U (QU3MUECKUE MPHIOKEHHS
OTIPENIEICHHBIX M KPATHBIX WHTETPAJOB, YMETh HAXOIUTH ILUIOMIAIh TUIOCKOW (UTYpHI, ITUHY
KPHUBOH, 00BEM U IUIOIIA/b IOBEPXHOCTH TEJ BPALCHHUS.

7. @OHJ OLIECHOYHBIX CPECTB

@DOHJ| OLIEHOYHBIX CPEACTB IpenacTaBieH B Ilpunoxkenun 2 k padodeil nmporpaMme U BKJIIOYAET
paszaensl:

1. MeToibl KOHTPOJIS U OLIEHUBAHUS PE3yJIbTATOB O0YUCHHS.
2. lllkana 1 KpUTEPUH OLIEHUBAHUS PE3YJIbTaTOB O0OYUEHHUS.
3. O1ieHOYHBIE CPENICTRA.

3.1. Texymuii KOHTPOJIb.

3.2. [IpoMexkyTOUHAast aTTeCTALHS.
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Ilpunoscenue 1

TemaTuyeckuii MUIaH TUCHMILUINHBI «MaTeMaTHYEeCKUH aHAJTIN3)»
10 HANPABJIEHUIO MOATOTOBKH
15.03.05 «KOHCTPYKTOPCKO-TEXHOJIOTHYECKOe 00ecrnevyeHue
MAIINHOCTPOUTEILHBIX MPOU3BOACTBY
[Ipoduns
«CpeacTBa aBTOMaTH3ANMM M 0a3bI JAHHBIX /IJISI IPOEKTHPOBAHUA
TEXHOJIOTMYECKUX NMPOU3BOJICTBY»
®opma 00yueHHsl : 04YHO-3204YHAA
I'on Hatopa: 2023/2024
(bakanasp)

Buabi yueOHoli padoThl,

Ne o = & | BKIIOUAs CAMOCTOSTENLHYIO Bujibr camocTosiTe1bHOM PaboTEl | @opmpr aT-
B 5 K
Paznien 2 S 3 padoTy cTy/eHTOB, Cryjentos TecTalUu
n/n o =
3 = 3 U TPYA0EMKOCTH B 4acax

J| I/C | JIad | CPC | KCP | K.P. | K.II. | PT'P | Pedepar | K/p 9 3

Bropoii cemecTp

Paznen 1. Inddepenuuanbuoe
1.1 | ucuucaenue GyHKUMN OHOM M- 2 1 2 6
pemMeHHoii. YncioBas mociaeaoBa-
TeJbHOCTB. [Ipeaen uncioBoii no-
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CJIEI0OBATEIILHOCTH U €70 CBOMCTBA.
[IpaBuita mpenenbHOro nepexoa.
Oyuknus. [Ipenen pynkuuu. Teo-
peMmsbl 0 Tipeaenax GyHKIUH.

1.2

IIepBblil 1 BTOpOM 3amedaTelIbHbIC
npenenasl. beckoHeuHO Manbie U
OCCKOHEYHO OOJIbIINE BEIUYUHEIL.
OKBUBaJEHTHEIE OECKOHEYHO Ma-
Japle  BeNU4YuHBL. PackpeiTue He-
ONPEACICHHOCTEN PA3HOTO THIIA.
Boigaua 3aganuid PI'P Ne 1 mo
MATEMATHYeCKOMY aHAJIHU3Y.

1.3

HenpepbiBHOCTh (DyHKIMI B TOUKE
U Ha npoMexyTke. OTHOCTOPOHHNE
npenensl. Touku paspbiBa (QyHK-
WU, UX KIaccuurams.

1.4

[IpousBonnas ¢yukuu. ['eomer-
PUYECKUNA U MEXAHUYECKUN CMBICI
npousBogHOU. IlpaBuia audde-
pEHLUpPOBAaHUS M (QOPMYJBI BBI-
YUCJICHUsT NPOM3BOAHBIX. Tabmmia
IIPOU3BOAHBIX OCHOBHBIX JJIEMEH-
TapHBIX (PYHKIUI.

1.5

Huddepenuman. IlpousBoansie u
muddepeHmansl BBICIINX MOPSA-
KOB. [IpuOmmKeHHbIE BBIYMCICHUS
¢ oMo nuddepeHIanos.

1.6

IIpaBunmo  Jlonurans.  dopmyia
Tenmopa. Pa3noxkeHuss OCHOBHBIX
JJIeMEHTapHbIX (QyHKIMH 1o dop-
myne Teitnopa. [IpubnmxeHHble
BBIYUCIICHUSI C TIOMOIIBIO (hOpMyITBI
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Tennopa.

1.7

OcHoBHbIe Teopembl auddepen-
[UAJBHOTO HCYHCICHUs. MOHO-
TOHHOCTHb (YHKIIMH, SKCTPEMYMBI.
HeoOxoauMele ©  JOCTaTOYHBIE
YCJIOBUSI MOHOTOHHOCTH, JIOKAJIb-
HOro HfKcTpemyma. McciemoBanue
BBIYKJIOCTH Tpaduka (QyHKIHH.
Touku neperuda.

1.8

OOmast  cxema  HCCIEIOBaHUS
(GYHKIIMM ¥ NOCTPOEHUs ee rpadu-
ka. CpoiicTBa (QyHKIMI, Hempe-
pBIBHBIX Ha orpe3ke. Hambombiee
U HavMeHbIllee 3HAUYEeHUs (PYHKLUU
Ha OTpE3Ke.

KonTpoabnbiii Ttect Nel Ha ce-
MHUHAape n0 (PpyHKUMSAM OJXHOM Ie-
pPeMeHHOMH

1.9

Pazgen 2. @yHKUMS HECKOJIbKUX
nepeMeHHbIX. [lpenen u Hempe-
pbIBHOCTb. (OCHOBHBIE CBOMCTBa
HeTpepbIBHBIX (YyHKIUNA. YacTHbIE
npousBoaHble. [lomubi  nudde-
peHIHaIL.

Boiiaua 3aganmii PI'P _Ne 2 mo
(GYHKIMAM _ HECKOJbKHX _Iepe-
MEHHBIX

1.10

[IpousBoaHbIe CIOXKHON (HYyHKIUU
HECKOJIbKUX TepeMeHHbIX. Yact-
HbIE TIPOU3BOJHBIE U AU(PepeHIn-
ajbl BBICIIMX MOPSAKOB. Teopema

10
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[IIBapua. [Ipon3BoaHas 1o Hanpas-
nenuto. I'paguenrt.

1.11

OKcTpeMyM (YHKLIMH HECKOJIBKHX
nepeMeHHbIX. HeoOxonumebie u 10-
CTaTOYHBIE YCIOBHS KCTpPEMyMa.
KonTpoabnbiii Tect Ne2 Ha ce-
MHHape N0 (GyHKIUAM HECKOJb-
KHX IepeMeHHbIX

11

1.12

Paznen 3. UnTerpajibHoe ucumc-
JIeHne

[TepBooOpasnas. HeonpeneneHnubrit
UHTETrpal U ero cBoiictea. Tabnuua
UHTETPaJIoB OT OCHOBHBIX 3JIEMEH-
TapHeIX (QyHKIMA. Metox Hemno-
CPEIICTBEHHOTO UHTEIPUPOBAHHUS.
Boiiaua 3aganuii PP Ne 3 mo
HHTErpajbHOMY HCYHMCIEHHIO

12

1.13

WNHTerpupoBanue ¢ MOMOIIBIO 3a-
MEHBI TEPEMEHHOMN, IOJIBEICHUEM
non 3Hak nuddepenimana. Metoxa
WHTETPUPOBAHUS TI0 JACTSIM

13

1.14

HuTerpupoBanue  panuoHaJIbHBIX
npoOeil MHTerpupoBaHHE HEKOTO-
pPBIX BHJOB HppalMOHAIBHBIX U
TPUTOHOMETPHUYECKUX (YHKIHUH.

14

1.15

3ajaud, TPUBOASIINE K TOHATHUIO
onpeaeneHHoro uHrerpaita. CBoW-
CTBa OINPEJEIIEHHOTO HWHTErpasa.
dopmyna HrroTona-Jleiioauma.
3ameHa epeMEeHHON M MHTETPUPO-
BaHUE IO YacTAM B OMNPECIEHHOM
UHTErpaje

15
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1.16

[TpunoxeHus ONpeneseHHOro WH-
Terpajga B T€OMETPUM U MEXaHUKE
(BBIYMCIICHUE IUIOMIAAEH IUIOCKHUX
¢buryp, AJUHBI KPUBOH, 0OBEMOB,
IUIOIAIeH TOBEPXHOCTH).

16

1.17

Heco6cTBeHHbIE HHTETpalIbl IEPBO-
r0 X BTOPOIr'0 poAa, UX CBOMCTBA.
KonTpoabubiii Tect Ne 3 Ha ce-
MHHape M0 HHTErpajbHOMY HC-
YUCJICHUIO

17

1.18

3ana4yu, NIpUBOJAIIME K KpAaTHBIM
uHTerpainaM. J[BOMHONW M TPOHMHOMN
MHTErpajibl, UX CBOMCTBA. Bprumc-
JICHUE JBOWHBIX MHTETPAJIOB CBE-
JIEHUEM K IOBTOpHBIM. I'eomeTpu-
yeckue M (pru3nyecKre NpuioKeHus
KpPaTHBIX NHTETPAJIOB
KoHTpoJibHOE TeCTHPOBaAHUE

18

(I)opMa aTTeCTalnumn

19-21

Bcero yacoB o gucuIJInge

28

108

PI'P

3 Te-
cTa
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Ilpunoscenue 2

®OHA OHEHOYHBIX CPEACTB
MO JUCLUIIUHE

«MareMaTHYEeCKNH aHAJIN3»
O4Ho-3204Has popMa 00yUeHH s

Hampasnenue moaroroBku: 15.03.05 «KoHCTpYyKTOPCKO-TEXHOIOTHYECKOE 0OECIIEUCHHE
MAaIIMHOCTPOUTEIBHBIX IPOU3BOJICTBY.

[Ipoduns: «CpencTBa aBToMaTH3AIUHU U 0a3bI JAHHBIX IS IPOCKTUPOBAHUS TEXHOJIOTUUECKUX
TIPOU3BOJICTBY.

®opma 00ydeHHs: OUHO — 3a04HAas.

Kadenpa: «MartemaTuka

1. MeToabl KOHTPOJISI U OLIECHUBAHUS Pe3YJIbTATOB 00y4YeHUsI

J71st KOHTPOJISI yCIEeBa€MOCTH M KaueCTBA OCBOCHMSI JUCIUILIMHBI HACTOALIEH MporpaMMon
IPEyCMOTPEHBI CIEAYIONINE BUIAbI KOHTPOJIS:
- KOHTPOJIb TEKYILEH yCIeBaeMOCTH (TEKYILUI KOHTPOJIb);
- IPOMEXKYTOYHAs aTTecTalus (IK3aMeH).

2. lllkajia 1 KpUTEPUN OLIEHNBAHMS Pe3yJILTATOB 00y4eHH s
DopMa IPOMEKYTOYHOM ATTECTALMHU: IK3AMEH

[TpomesxyTouHasi aTTecTanus oOydaronmxcs B ¢popMe dK3aMeHa MPOBOJUTCA IO pe3yJbTa-
TaM BBITIOJTHEHHUSI BCEX BHUJOB y4eOHOH pabOThl, MPEAyCMOTPEHHBIX YUeOHBIM IUVIAHOM MO JaHHOM
AUCHUIIIMHE, TIPU 3TOM YUUTBIBAIOTCA PC3YJIbTAaThl TCKYIUICTO KOHTPOJA YCIICBACMOCTU B TCUCHHC
cemectpa. OIEHKa CTETIeHU JTOCTHKEHUS 00yUJaIOIIUMUCS TIAHUPYEMBIX Pe3yJIbTaTOB 00YUYESHHUS 1O
AUCHUIIIIMHE MMPOBOJAUTCA MPETIOAaBaATCICM, BEAYIIUM 3aHATHA M0 JUCHUIITIMHE METOJO0M 3KCIICPT-
HOM OLICHKU. ITo utoram HpOMe)KYTOHHOfI aTTeCTalluy IO JUCHUIIIIMHC BBICTABIACTCA OLICHKA «OT-
JHYHO», «XOPOIIOY», «YIAOBIETBOPUTEILHOY» HITH «HEYIOBICTBOPUTEIILHOY.

[IIxana oneHUBaHUA Onucanue

BoinonHeHsl Bce 00si3aTeslbHbIE YCJOBUSI NMOATOTOBKH CTY-
JAeHTa K NPOMEKYTOYHOH aTTecTallMH, IPEIyCMOTPEHHBIE
nporpaMMoil TuciuIuivHbel. CTyA€HT JEMOHCTPUPYET COOTBET-
CTBUE 3HAHUM, YMEHUH, HABBIKOB ITOKA3aTeNsIM, IIPUBE/IEHHBIM B
Otim4Ho TabJIMIaX, ONEepUPYET MPUOOPETEHHBIMU 3HAHUSMHU, YMEHUSIMU,
HaBBIKAMH, MIPUMEHSIET UX B CUTYalHsX MOBBIIIEHHONW CII0KHO-
ctu. [Ipu 3TOM MOTyT OBITH TOMYIIEHBl HE3HAUUTEIbHBIE OIINO-
KM, HETOYHOCTH, 3aTPYJHEHUS IIPHU NIEPEHOCE 3HAHUI U YMEHUI
Ha HOBBIE, HECTAH/IAPTHBIC 3aJa4H.
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Xoporo

BeimonHeHs! Bce 00si3aTesIbHbIE YCJI0BHSI NMOATOTOBKH CTY-
JAeHTa K NPOMEKYTOYHOH aTTeCTallMH, IPELyCMOTPEHHBIE
IporpaMMoi JucuuIuinHel. CTyIeHT NEMOHCTPUPYET COOTBET-
CTBUE 3HAHUM, YMEHUH, HABBIKOB [T0KA3aTEJISIM, IPUBECHHBIM B
TabJIMLAX, ONEPUPYET MPUOOPETEHHBIMU 3HAHUSIMHU, YMEHUSIMU,
HaBblKaMu. B TO ke Bpems Ipu OTBETE JOINYCKaeT HeECylle-
CTBEHHBIE IIOTPEIIHOCTH, 3aJaud pellaeT C HEI0YeTaMH, He
BIIMSIONIMMH Ha OOLIUI X0 peleHusl.

Y,HOBHGTBOPI/ITGJ'IBHO

BrimonHeHs! Bce o0si3aTeslbHbIE YCJI0BHSI NMOATOTOBKHM CTY-
JeHTa K NPOMEKYTOYHOH aTTecTalliu, NpPeIyCMOTPEHHBIE
nporpaMMoil quctuiuiviel. CTyI@HT AEMOHCTPUPYET COOTBET-
CTBUE 3HAHUH, YMEHUHN, HABBIKOB [10OKA3aTeNsM, IPUBEICHHBIM B
TabJIMIax, ONepUpyeT MPUOOPETEHHBIMHU 3HAHUSMHU, YMEHUSIMH,
HaBbIkaMu. Ho moka3piBaeT HernyOoOKue 3HaHUS, IPU OTBETE HE
JIOTyCKaeT TIpyObIX OIIMOOK WM MPOTUBOPEUYHil, OIHAKO B
(bopMyIUpPOBaHUM OTBETa OTCYTCTBYET JIOJDKHAS CBSI3b MEXKIY
aHAJIM30M, apryMEHTaIlMell U BBIBOJIaMU, B PELICHUH 3a/1a4 MO-
TYT coiepKaTbcs TpyObie omuOKu. [ momyueHus: mpaBUIbHO-
ro oTBeTa TPeOYyIOTCS YTOUHSIOIINE BOIIPOCHI.

HeynosnerBopurennsHo

He BbinonHeHbl o00si3aTesibHbIE YCJOBHSI NMOATOTOBKM CTY-
JAEHTA K IMPOMEKYTOYHOH AaTTeCTALMH, IPEIyCMOTPECHHbIE
nporpammoit aucuurueel, WM cTyaeHT neMoHCTpupyer He-
IIOJIHOE COOTBETCTBUE 3HAHUM, YMEHUM, HABBIKOB IIPUBEICHHBIM
B Tabauax, AOMYCKAIOTCS 3HAYUTENbHbIE OIINOKU, MPOSBISET-
CsA OTCYTCTBUE 3HAHWI, YMEHMI, HaBBIKOB IO PsAy IOKa3aTe-
Jed, CTYJIEHT HCIBITBIBAET 3HAYUTEIbHBIE 3aTPYJHEHUS IpU
ONEPUPOBAHNN 3HAHUSIMU U YMEHUSIMH.

3. OueHoYHbIE CpeacTBa

IlepeyeHb OLIEHOYHBIX CPEICTB MO TUCIUIIIIHHE

«MaTeMaTHYeCKUH aHAJIW3))

/1

HaumenoBanue
OIICHOYHOTO Cpe/l-
CTBa

Kpatkas xapakTepucTiKa OlleHOYHOTO

IIpencrarnenue ore-
HOYHOTO CpPEJICTBA B

cpencTaa DOC

KonTponbHas (ca-
MOCTOSITEIIbHAS )
pabora

(KP)

CpenctBo NpoBEpKH YMEHUIN NPUMEHSATh
IIOJIyYEHHBIE 3HAHUA JUIS PEIICHMS 3a1a4
OIIPEECIIEHHOTO THIIA I10 TEME HUJIU Pa3je-

Iy

KommekT kon-
TPOJBHBIX 3aIaHUI
110 BapUaHTaM




2 | PacuerHo-
rpadudeckas pa-
oora

(PTP)

CpencTBo MpOBEPKH YMEHUN NPUMEHATH
IIOJIyYEHHBIE 3HAHUS 110 3apaHee olpese-
JIEHHOM METOJIMKE I PEIICHMS 3a1ad
WIM 3aJaHU{ 110 MOXYJIK WM JUCIH-
IUTMHE B LEJIOM.

Kommmrexkt  3amanmit
JUISt BBITIOJTHCHUS
pacyeTHo-

rpaduyueckoit paboTh

VYeTHBI onpoc

CpecTBO KOHTPOJIS, OPraHU30BaHHOE KaK
crienagbHas Oecema  IMEIaroruyeckoro
paboTHUKa ¢ OOyYarOIIMMCS Ha TEMBI,

Bompocsl o

3 coOecelloBaHUE, | CBA3aHHbBIC C M3y4aeMOW TUCHHUILUIMHOMN, U TemMam/paszzenam
(YO) PacCYMTaHHOE Ha BBIACHEHHE O0bEMA JUCHMILIMHEL
3HaHUN O0YyYaroUIerocs Mo OmnpezesIeHHO-
My pazzeny, TeMe, mpobdiemMe U T.11.
Cucrema cTaHAapTU3UPOBAHHBIX 33JaHUH,
4 Tecr MIO3BOJISIONIAS aBTOMaTH3UPO- @OH]] TECTOBBIX
(D BaTh NPOIEIYPY U3MEPEHUS YPOBHS 3Ha- 3a7aHui
HUW U YMEHUH 00yJaronierocs.
5 | Ox3ameHanonHble | CpeicTBO NPOBEPKM 3HAHUN, YMEHMH, | DK3aMEHallMOHHbIE
OuseTs HaBBIKOB. MOXET BKJIIOYaThb KOMIUIEKC | OMJICTHI
(3B) TEOPETHIECKHX BOMPOCOB, 3a7ad, MPakT- |, .. OlCHHBAHHS 1

YeCKUX 3aJaHUN.

nporenypa IpUMEHe-
HUSL.

IIpomexxyTouHas arrecra-
s (ITA)

Ox3ameH (D)

1) yctro (Y)

2) mucemenHo (I1)

OI.[CHO‘{HBIC CpeacTBa TCKYLIETO KOHTPOJISA YCIICBACMOCTHU BKIHOYAKOT KOHTPOJIBHBIC BOIIPO-
Chbl M 3aJlaHUA B (I)opMe 0J1aHKOBOTO TCCTUPOBAHUA TJII KOHTPOJIAA OCBOCHHA O6y‘laIOH_[I/IMI/ICH pas-

3.1. Texyuuii KOHTPOJIb

J1eJ10B TUCUMILIAHEL, pueM PI'P.

Coaeprxanue pacyeTHO-rpauiecKux pador.

Pacuerno-rpadpuueckas padora Nel no nudppepeHunajibHOMy HCHUCTeHUIO QYHKIUIT OTHOM

nepeMeHHOI

Kpatkoe cozneprkanue u 3Tamnsl pacueTHO-Tpapuueckoi paboThI:
[Tpenen yrcnoBoii MOCIE10BATENBHOCTH, IPEAENT GYHKIIHH.
HccnenoBanue (GpyHKIMK HA HEIPEPHIBHOCTb.

Boruncnenue npon3BoAHbIX QYHKINH.

HccnenoBanue ¢pyHKINU, HOCTPOCHHUE TPa(UKOB.

PacuerHo-rpaduyeckas padora Ne 2 mo pyHKUMAM HECKOJbKHUX NEePeMEeHHbIX.

Kpatkoe copepkanue pacueTHO-rpaduaeckoii paboThI:
@DyHKIUU HECKOJIBKUX NepeMeHHbIX. YacTHble mpon3BoaHbIe. [Ipon3BOIHBIE OT CIOKHBIX (PYHK-
1uif. [Ipon3BoiHAs 110 HANIPABICHUIO U TPAUEHT. DKCTPEMYM (PYHKIIH JBYX EPEMEHHBIX.

PacuerHo-rpaduyeckas padbora Ne 3 mo HHTErpajJbHOMY UCYHUCIEHHIO.
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Kpatkoe coepskanue 1 3Tamnbl pacueTHO-Tpa@uuecKoi paboThI:

Ilepeuviti oman:

MeToap! UHTETpUpOBaHus. BbIunciieHue HeonpeIeIeHHBIX HHTEIPAJIOB.

Bmopoii sman:

[TpunoxeHus onpeeieHHbBIX HHTErpasioB. VcciieqoBaHle CXOIMMOCTH HECOOCTBECHHBIX MHTETPA-
JIOB.

KoMmuiekT 3a1annii 1J1s1 BHINOJTHEHUSA
pacuetHo-rpadpuveckux pador (PI'P)

no nucummuinae MaTteMaTHYeCKHil aHAJIN3
(HaUMEHOBAHHE TUCIUIITHHBI)

Teopus npenenoB u guppepeHurpoBanue GyHKIMUA OTHOM NepeMeHHOM
1. Haiitu nipeensi:

(2—n)2—(1+n)2 2 3 3
lim , lim M2 =8 +3
”"“"(1+n)2—(2—n)2 e Yn+5+n

2 a

llm(zn +3\ , llml’l( —n) , [7’1—10\3””
n—»m 2}’[2 +1 H—>0 ,7’[2 +1 lim | ‘

K ) n— sok n+1 )

2 2

lim 2x° +11x+15 ' lim 4,;
-3 x+3 x>0 §in  3x
lim 27 =5 lim Sin3x lim (1-3x) an
n—0 3;1+2 + 5;1 x—0 1— ex2 x40

0, x<-m

2. MccnenoBaTh Ha HENPEPLIBHOCTH U BBINOJIHUTB YEPTEXK: y =qsinx, —7T <x<0

L

|Tc,x20

3. Haiiti npou3BoiHy0 (QyHKINU:

2(3x3 +4x —x—2) y=In arcsin\/ifez‘.
re 15V1+x
[ 341

tgx—ctgx lx 5
V2

y = arctg
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o cosbx
Y 3sin(12v+1)

y= arctg3 In ‘V@

x+2
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3

~ X

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

4. CocTaBuTh ypaBHEHMsI KacaTeIbHOW M HOpPMalM K JaHHOW KpPUBOM B TOUKE C abcuuccoi

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

2
5. IIpoBecTu mosHOE HCClIeIOBAaHNE U IIOCTPOUTH Ipaduk f (x) =X+ =

X0 :

(I)yHKIII/[I/I HECKOJBbKHUX IMEPEMECHHBIX

x? +3)°

1. Haiitu yacTHBIE IPOU3BOIHBIE BTOPOTO MOPSAKA, YOSIUThCS, UTO 2z =z'w: Z=——
9 b v

Xy

2

Y

2. Haiit rpaguent gyakuun z = f(x,y) BTouke M, (xy,),): z= Vx , Mo4,6).

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

HuTerpupoBanne

BbIYMCJIMTDH HeomnpeaeeHHbIe HHTErpajibl
dx

N o, [(eel)edr, , ,
J2(x+\/; [ x x I(x )e X, [xcos3xdx, [e*cosxdx

dx dx x+18 d x+1 sin’ x
X

dx,

, ) , dx,
Ix2—6x+18 Jx2+6x+5 J.(x—6)(x+2) Ix2+3 cos’ x

Bouruucantn ONpeaACJCHHbIC HHTEIrPaJIbl
n.6 1 dx 1 é dx

[ 3sin? x cos xdx, ) . J(x=Dedx,
0 o1+ 3x 0

25



{x 7+Inx

6 dx 2 1+ x7 < dx Px? +2x
1+3x—2 ] dx, | :
X retgy Bx+5) ) 2l dx,
-2 1
.6 ! dx

’

[ 4—-x%dx, I3sin2xcosxdx, J.
0

| ———dx,
0 A1+ 2 0 o vJ1+3x
1 33 dx
—-1)e'd. e —
_[(x Jetdx, 'l[x\/7+1nx

0

Heco0cTBeHHBIC HHTETPaJIbI

1. Ykaxwure, Kakoil 3 HECOOCTBEHHBIX HHTETPAJIOB SBJISICTCS CXOSIIAMCS
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00 ® _3 o0
j\/;dx, [x dx, I\/X_de.

1 1 1

2. BeIUMCIUTh HHTET pall, YCTAaHOBUTD €TI0 CXOAUMOCTD UJIN paCXOAUMOCTb ® o dx

]

2
o l+x

0

3. BBIYMCIAKMTH HHTErPall, YCTAHOBHTH €10 CXOIMMOCTh HJIH PacXoaquMocThb [ In xdx
1

a dx
4. BbIUnCIIUTh HECOOCTBCHHBIM HHTETpal jT, YCTaHOBHTD €0 CXOAMMOCTb WIIH
0/ X

pPacxoauMOCThb.

Udx

5. BeIYHCIUTh HECOOCTBEHHBIN HHTETPAl J- x2 YCTaHOBUTH €ro CXOAUMOCTb WU
|

PacxoauMOCTb.

* dx
2 Brrauciauts HUHTCIrpall, YCTAHOBUTH €ro CXOAUMOCTb UJIK PACXOIUMOCTDH I

—0

1+ x?

o0

3. Beruncnute HHTCTPall, YCTAHOBUTDH €TO CXOAUMOCTD HJIN PACXOJUMOCTD Iln xdx
1

L dx
4. BBIUMCIIATE HECOOCTBEHHBIN HHTETPaT J. — » YCTaHOBUTbH €TI0 CXOJUMOCTD HIIH
: x
-1

PacxouMOCTb.
Kparnble unTerpasinbl

1. I3MeHUTH NOPSAAOK HHTETPUPOBAHUS B IBOMHOM MHTErpaje

2 6—x 1 2—-y

a. {!.dx J f(x,y)dy, b. Idyf[ f(x, y)dx.

2. Beucurh _L[(lO—xz — y3)dxdy, D={(x,y|1<x<2, 0<y<2},
)

3. Beruncauts

J.f(l2)c2)/2 +16x°y? )dxdy;
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D

D: x=1,y=x2,y=—x/;.

4. BeauciauThb
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[[(x* + y)dxdy, D —MHOXECTBO TOUYEK ILIOCKOCTH, OrPAaHHYCHHOE JTHHHUSIMH
D)

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

5. Haiitu miomaas Gurypel, orpaHUYEHHON JaHHBIMU JIMHUASMUA
:3/x,y:4e", y=3,y=4

6. Haiitu miommaas QUrypel, OrpaHUYEHHON IMHUAMA ) = X>, ) =—x +2

8. Haiiti 00bem Tena, mosrydeHHOro BpamieHueM Bokpyr ocu OY ¢urypsl, orpaHUYeHHON JIMHU-

amu y=x°, y=1, x=0.

9. Haiitu 006beM Tena, MoIy4eHHOTro BpalieHneM BOKpyr ocu OX (urypbl, OorpaHH4eHHON JINHUS-

Mu y=x>, y*=x.

KonTtpoJbHbie padoThbl (IpuMepbI)
Bapuanrt
1. ITocTpouts rpaduk: y =3cos2x

2. Haittu npenensi:

1) lim (S—n)§+(5+n)22 2)lim 1=g0s 2x 3) lim % —x’,—x-2
=>*(5-n) —(5+n) =0 ] =2 x =2x +x-2
. (1+xcos2x\ 21

4) lim \/x? —x -1 5) lim —0) hm(x— \/.:_;JLL)
X2 ln(x—l) H0| 1+ xcosx | x>0

\ )

-x, x<0

2
3. MccenoBaTh Ha HENPEPBHIBHOCTD U BBIMONHUTH uepTesk: V ={x, 0<x<2
3, x>2

Bapuanr

1. Haiiti mpou3BOIHYIO )'x:
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2

3. HpOBCCTI/I IMMOJIHOC UCCIICAOBAHUEC U ITOCTPOUTDH Fpa(l)I/IK f(

a) y=arctg’ ln*&
x+2

x3

B)sin(x—-2y)+__="x
y

" Haiitu lim(1 1 )
x>0 3¢ a-lic-tgc-

\ )

6) y=(x)

r) x=e'cost, y=e'cost

X

1
_ 2
x)_x+ -
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Bapmuanr.

ou
Nel. Beraucnurs IIPOU3BOAHYIO IO HAITPABJIICHUIO —— Y HaWTH MOJYJIb BEKTOpa IpagueHTa ajis
0s

X o3
yskuun u = 2xy + T +z° Brouke A(6;9;1) B HanpaBIEeHNUH, COCTABISAIONIEM C OCSIMHU KO-

y

3 6 i
cosaa =", cosP=",7<

7 7 2

OpAMHAT YTJIBI

Ne2. Uccnenosats Ha sxcrpemyM pyaxumio z = xp(1—4x? —4y) -5,

dz

4
N93.Z=1n(y—x ), x:q/sinl‘, Yy =COS?. Haiitn ;
t

Bapuanr

Boiuucaumoes:

16 2

dx
1. ‘!\/;_2- 2. j(2x+1)~lnxdx.
3x* -4 sin3 3x 2x -1
3. dx. 4, | ——dx. 5. | ———dx.
-[x2+4x J‘c0s23x 4—2x — x2

1. BpIUMCIUTH UHTETPAIBI:
+00 +00
i _dx
J. xe™ dx . J. .
1 eXx-+Inx

N300pa3uth 0071aCTh UHTETPUPOBAHKS U U3MEHHUTD TIOPSIOK HHTETPUPOBAHKS B TIOBTOPHOM HHTE-
rpaie
0 v 25-22

Idx if(x;y)dy-
*4

Bbruucnute miomanbs (GuUrypsl, OrpaHHYEHHON JIMHUSIMHU
y:2—x2, 3agmaum

BapuanT 3a1aHuii TPEHMPOBOYHOI'0 TECTA.
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y=X.

1 yactp l. y=sinlnx, y',y'-?

=3x% + xe*, x0=2,l1x =0,1, Hy—=2
y

3
= arcetg/x dy—?

3.
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4. HaiiTu mpOM3BOAHYIO )'x :

arctg7x

0) y=x

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

5. UccnenoBats Ha skcTpemyM [ (x) =(x— 3)2 (x=3).
er

6. HaiiTu nuHTEpBaIbl MOHOTOHHOCTH Y = — -
X

3
. _X
7. Haiitu nHanGospiiiee, HauMeHbIee 3HaYeHne QyHKITUU f (x) = ? —16x ya OTpE3Ke [—5 ;l] .

1
8. ITocTpouTh KacaTelbHy O K rpaduky GyHKIuu f (x) =3arccosx’ B Touke X = 5 :

2 yacThb 9. Haiitu nipenenst:

2 2
D lim G+7),=(2+n),  2)lim tg2x  3) lim ¥ +2¥-3  4) lim tg5x

e (2+4n) —(1-n) =0 e —] oy 450 +6x o g3
3 yacTp

0, x<—m

10. HMccnenoBarh Ha HENPEPBIBHOCTD M BBINOJIHUTB YEPTEXK: y =4sinx, —7T <x<0.

[TE,XZO

3
X

X -4

11. [IpoBecTH MoJIHOE UCCIEIOBAHUE U TIOCTPOUTH TpaduKk | (x) =

Kpurepun ouenku:

- OIICHKA «3aUTEHO» BBICTABISIETCS CTYACHTY, €CJIM OH PETyJIIPHO B TEUCHHE CEMECTpa MpeacTaB-
JISLT PEIICHHMS 3a/1a4, BBITTOJIHIII TIOJTHOCTHIO BCE 3a/IaHMsI M UX 3aIIUTHII, OTBETUB HA BOIMPOCHI Mpe-
noJiaBaTers;

- OLIEHKA «HE 3a4TEHO0» BBICTABIISIETCS CTYAECHTY, €CJIM OH HEPETYJISIPHO B TEUEHHE CEMECTpa IMpe-
CTaBJISUT PEICHUS 3a]1a4, BBIMOJIHUI 33/1aHUsl HE TIOJTHOCTHIO MIJIM BOOOIIE HE MPEICTaBIsT pabOThI
Ha TIPOBEPKY, JOMYCKAET CYIIECTBEHHbIE HETOYHOCTH B OTBETAX Ha BOMPOCHI MPEIMOAaBaTENsl.
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Jiss IpoBeZieHUsT TEKYIEro KOHTPOJS 3HAHWKM CTYIEHTOB B JWCTAaHIIMOHHOM Qopmare B
pazpaboTaHHbIX Kadempoin «MaremaThKa» OHJIAWH-Kypcax UMEIOTCS MPOMEXYTOUHbIE (TIPOOHBIC)
TECTBI.

3.2. [Ipome:xxyTOYHAS ATTECTANUA
KommiekT Bonpocos

JuddepenunanbHoe HcUUCIeHHe QYHKIMA 0JHOH IepeMeHHOoMH
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i

11.

12.
13.

14.
15.

16.

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

23.
24.

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

SNk W=

[ToHsATHE IEpEMEHHOM BETUYNHBI U 00IaCTH €€ U3MEHEHMS.

NOHATHE (YHKIMOHATIBLHON 3aBUCUMOCTH, KJaccuukanus GpyHKIMH.

OnpeneneHne U THIBI YUCIOBOM MOCIEI0BATEILHOCTH.

[Ipenen uncIOBO¥ MOCIEIOBATSIIEHOCTH. APHU(PMETHUSCKHE OTICPAIIUU HAJT TOCIIE0BATEIHHO-
CTAMH.

VYcioBHs CymeCTBOBaHMS KOHEYHOTO ITPEJIeNia YUCIIOBOM MOCIeI0BaTeIbHOCTH (Teopembl Ko-
i u Beifepiurpacca).

BTopoii 3ameuaTenpHbIi peaed.

IIpenen gynkuun. Onpenenenus. ['eomeTpuueckass MHTEpIIpeTalUsl TOHATHS mpenena (QyHk-
nuu. CBOMCTBA IPEIEIIOB.

beckoneuHo maisble, 0eCKOHEUHO OoJbINe (PYHKIUU.

[TepBblii 3aMeUaTeIbHbBIN MPEIE.

. beckoHe4HO Mallble BEIMYKMHBI. DKBUBAJIICHTHBIC OECKOHEUHO MaJIbIC U UX UCIIOJIb30BaHUE npu

BBIUMCIICHUH NpeesioB. Tabinia H5KBUBAJIEHTHBIX OECKOHEYHO MaJIbIX.

HenpepbiBHOCTh QyHKIIMHU B TOUKE U Ha ipoMexyTke. OiHocTopoHHue npenensl. Kinaccudu-
KallMs TOYEK pa3pbiBa rpaduka.

CaoiicTBa pyHKIHMH, HEMPEPHIBHBIX Ha OTpe3ke (Teopembl Beitepirpacca, bonbuano — Komm).
[TpousBoaHas. I'eomerpudeckuii U GU3MIECKUN CMBICI MPON3BOAHOM. KacaTenpHas u HopMalb
K TUIOCKOM KPHUBOM.

Tabnuua nponu3BOAHBIX OCHOBHBIX 3JIEMEHTAPHBIX (DYHKLUI.

CBsI3b M@Ky CyIIECTBOBAHUEM MTPOU3BOIHON (DYHKIIMH B TOUKE M HEMPEPHIBHOCTHIO (PYHKIIUH
B TOH )K€ TOUKE.

[TpousBomHast CyMMBbl, IpOU3BEACHUS, YacTHOTO. [Ipon3BoaHas cIOXKHON U 0OpaTHOH (yHK-
105078

[Tpon3BoHas MapaMeTPUIECKH 3aJaHHON (PYHKITHH.

[Tpon3BoHas GyHKIMH, 3alaHHON HESBHO.

JuddepeHnmpoBanue CI0XHOM MOKa3aTEIbHON (QYHKIIUH.

Huddepermmpyemocts. uddepennnan. 'eomerpudeckuii cmbich auddepenimana.
[TpousBoHbIe 1 AU epeHInanbl BHICIIUX TOPSIKOB.

OcHoBHbIE TeopeMbl AuddepeHnnaibHoro ucurciaeHus (teopema depma, reopema Poss, Teo-
pema Jlarpanxa, Teopema Komn).

[IpaBuno Jlonuras.

Mmuorounen Teitnopa u ero coiictBa. @opmyna Teinopa. Ocratounslit wieH popmyst Tew-
nopa B popme Jlarpanxka u [leano.

AcuMnTOTHI rpaduka GyHKIUH.

Oxcrpemym. Heobxoaumoe yciaoBue 3KCTpeMyma.

JloctaTouHble yCI0BHS SKCTPEMYMA.

HocraTounoe ycnoBue Bo3pacTanus (yObIBaHUs ) QyHKIHH.

HaubonpIiee 1 HanMeHbIIee 3Ha4eHUS (PYHKIIMH Ha OTPE3KeE.

BhInmyki10cTh, BOTHYTOCTB, TOUKa nepernda. JlocraTouHoe yciioBHe BOTHYTOCTH (BBIITYKJIOCTH).
Heo6xonumoe ycinoBue Touku neperuda. Jfocratounoe ycinoBue neperuoa.

OOm1ast cxeMa MOCTPOEHUS U UccieioBaHus rpaduka GpyHKIHN.

OYHKIIMU HECKOJIBKUX ITIEPEMEHHBIX

OmnpeneneHue U TeOMETPHUECKUI CMBICT (DYHKIMH ABYX MEPEMEHHBIX.

JIvanu ypoBHS (QYHKINH JBYX HEPEMEHHBIX.

YacTtHble MPOU3BOIHBIE PYHKINU HECKOJIBKUX EPEMEHHBIX, UX TEOMETPUUYECKUNA CMBICT
@yHKINN HECKONBKHUX EPEeMEHHBIX, TOHATHE MOoJIHOTO Iuddepennunana.
JuddepeHurpoBanue CI0KHBIX (PYHKINI HECKOIBKUX MTEPEMEHHBIX.
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6. IIponsBoaHbIe BBICHIMX MOPAIKOB (DYHKIIMHM HECKOJIBKUX MepeMEHHBIX. CMelIaHHbIe IPOU3BO/I-
Hele. Teopema IlIBapna.

7. TlpomzBonHas PyHKIMHM HECKOJIBKUX MEPEMEHHBIX 110 HAPaBIICHUIO.

8. Ilpou3BojHas [0 HANPABJICHUIO U I'PAJUEHT CKAISIPHOTO MOJIA.

9. DxkcTpeMyM (QpyHKLIUHU HECKOJIBKUX NEPEMEHHBIX.

10. Heo6xoaumoe 1 J0CTaTOYHOE YCIOBUS dKCTpeMyMa (DyHKLNHU IBYX IEPEMEHHBIX.

HUHTEI'PAJIBHOE UCYUCJIEHUE

[lepBooOpa3Hasi, HeomnpeeneHHbIH HHTerpal. Tabauia OCHOBHBIX HHTETPAJIOB.

3aMeHa IepeMEHHON U UHTETPUPOBAHUE 10 YACTSIM B HEONPEICIIEHHOM UHTETpaje.

WuTerpupoBanue ¢ MOMOUIbIO MOABECHUS O 3HaK quddepenuaia.

WHTerpupoBanue palimoHaIbHBIX IPOOEH.

HHurterpupoBanue 1o 4acTAM U 3aME€Ha [IEPEMEHHOM B ONPEEIICHHOM MHTErpase.

WHTerpupoBanne TPUroHOMETPUUECKUX (PYHKIIMMA, OCHOBHBIE IPUEMBI.

WuTerpupoBanue uppanvoHaIbHBIX (QYHKIHH.

YHuBepcanbHas TPUTOHOMETPHUYECKAs! ITOICTAHOBKA.

OmnpenenenHblii uHTErpan u ero cBoicrea. @opmyna Hetotona — JleiiOnuua.

10. IlpunoxeHus onpeeseHHOro HHTErpaja K pelieHuI0 FeOMETPUUECKUX U (PU3MUECKHX 3a/1ad.

11. Beruncnenue miomaaei ¢ HOMOLIBbIO OIIPEIETICHHOIO HHTErpaIa.

12. BeruuciieHue miomiaid 1 JUIMHBI KPUBO#, 3a/IaHHON ypaBHEHUSIMU B MTapaMeTPUIECKOM Gopme.

13. Beiuucnenue miomaay KpUBOJIMHEMHOTIO CEKTOpA B MOJISIPHBIX KOOpAUHATAX.

14. Beruucnenue 1uiomanei B NPSAMOYIOJIbHBIX M HOJIIPHBIX KOOPAMHATaX C IOMOILBIO OIpe-
JIEJICHHOT'O MHTETpaJIa.

15. Beruncnenue AnuHbl AYTH ¢ IOMOIIBIO ONIPEIETICHHOIO HHTErpaa.

16. Beruncnenue AauHbl AYTM KPUBOH, 3aJaHHOM ITapaMeTpUYECKH.

17. Beruncnenue oobemMa Tella BpalleHus ¢ HOMOILBIO OIPEeIEHHOI0 HHTErpasa.

18. BeiuncieHnue mioaiu NoBEpXHOCTH Teja BpallleHHsL.

19. HecoOGcTBEHHBIE MHTErPaJIbI IEPBOI0 U BTOPOro TUMA. [TOHATHSA CXOTUMOCTH U pacX0IUMOCTH
HECOOCTBEHHOTO MHTETpaJa.

20. HecoOcTBEHHBIE HHTETPANIBI OT Pa3phIBHBIX (DYHKIIHH.

VXN R WD —

IK3aMEHAIMOHHBIE OMJIEThI

Haznauenue: Mcnonb3yrores 11 NpoBeAeHUs TPoMeKyTouHOM arrectanuu (I1A) mo nucnuniune
«MaremaTnyeckuii aHanus".
Pernamenr sx3ameHa: - BpeMs Ha NOArOTOBKY TE€3MCOB OTBETOB - 710 45 MUH.

- Crioco® KOHTPOJIS: YCTHBIE OTBETHI.
KommuiekTsl sK3aMeHallMOHHBIX OMIJIETOB JJOJKHBI COAepKaTh OmineToB Ha 25-30% Ooibiiie yncina
CTYZCHTOB B Ipymne (XpaHsaTcs Ha kadeape «MaremaTnkay).

TunoBble BApMAHTHI OMJIETOB MPUJIATAIOTCS.

MUHHCTEPCTBO OBPA3SOBAHIS U HAYKU POCCUMCKON ®EJEPALINNA
®EJIEPAJIBHOE 'OCYIAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJILHOE
VUYPEXJIEHME BBICIIEI'O OFPA3OBAHUSAI
«MOCKOBCKHUM NOJJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHM MOJUTEX)

®axynpTeT 0a30BbIX KOMIIETEHIHH, Kadenpa «Maremaruxa»
ObpazoBarenbHas nporpamma 15.03.05 «KoHCTpYKTOpCKO-TEXHOIOIHYECKOE 0OecrieueHue
MAaIIMHOCTPOUTENbHBIX IPOU3BOCTBY
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[Ipoduns «CpencTra aBTOMaTH3aNUK U 0236l JAHHBIX JUIS TIPOSKTUPOBAHUS TEXHOJIOTHYE-
CKHUX MPOU3BOJICTB)

Jucrunnuaa «MaTeMaTU4eCKUi aHaIn3»

Kypc 1, cemectp 2

3K3AMEHAIIMOHHBIN BUJIET

HepBoo6pa3Ha;1, HeOHpeIleHeHHLIﬁ HUHTCIrpall. Ta6n1/1ua OCHOBHBbIX UHTCI'PAJIOB.

Y5—x +/5—x

3. Haiitu rpagueHT QyHKIUH Z = y\/E B Touke Mo(1,4).

2. Bpruucauths HeonpeneIeHHbIN HHTETpall J’

4. VYxaxwure, KAKOW M3 HECOOCTBEHHBIX HHTETPAJIOB SBIISICTCS CXOSAIIUMCS
o0 o0 0
I \/;dx, J x3dx, J N xXdx.
1 1 1

5. Haiigute s3KCTpEeMyMBI U TOUKH nepernda pyHkuuu y = (x —1)e™.

YTBepxkaeHo Ha 3acenannu kadenpsl Mmatematuku « 03» 05 2023 r., mpotokon Ne 10

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

MUHUCTEPCTBO HAYKMU 1 BBICILIET'O OBPA3OBAHM S POCCUMCKOM ®EJIEPALINN
®EJEPAJILHOE T'OCYJAPCTBEHHOE ABTOHOMHOE OBPABOBATEJILHOE
YUYPEXJIEHUE BBICIIIET'O OFPA3OBAHUSA
«MOCKOBCKHUI MOJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKUM MOJUTEX)

daxynbTeT 0a30BBIX KOMITETEHITHH, Kadenpa «Matematuka
O6pazoBatenpHas mporpamma 15.03.05 « KOHCTpYKTOPCKO-TEXHOJIOTHYECKOE 00ECTICUCHHE
MaIlMHOCTPOUTEIbHBIX TPOU3BOICTB
[Tpoduns «CpencTBa aBTOMaTH3AIMN B 0a3bl TaHHBIX JIJIS1 IPOSKTHPOBAHUS TEXHOJIOTHYE-
CKHX ITPOU3BOJACTBY
Hucturnnuaa  «MaTeMaTu4eCcKHil aHan3»
Kypc 1, cemectp 2

JK3aMeHANUOHHBIH OnJieT Ne 1

1. HecobcTBeHHbBIE HHTETPaAjIbl IEPBOrO ¥ BTOPOro THma. [IoHSITHS CXOAMMOCTH U pacXOAUMOCTH
HECOOCTBEHHOTO MHTErpaa.
2¢?

Yy = .
1+7

. . t
2. Haiitu npou3BOAHYIO (pyHKuHI/I, 3aJJaHHOU ITapaMETPUUYECKH x = x
1+

3. I/ICCJ'ICI[OBEITL Ha OKCTPEMYM (bYHKLII/IIO zZ= Xz —-X+ y2 + 2y .
.6

4. BplUKCAUTDH ONpPEENIEHHBIN HHTErpal _[ 3sin? x cos xdx.
0

5. Haiitn 00beM Tenna, IoJydeHHOro BpalieHrneM Bokpyr oc OX (urypbl, orpaHUUCHHOM JTHHH-
amu y=x°, y=1, x=0.

VYTBepxaeHo Ha 3aceqanuu Kadeapsl MmareMaTHKu «_03» 05 2023 r., mpoTtokos Ne 10
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HN.o. 3aB. xadempoit

H.B. BacunbeBa /
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Jlnst mpoBeAeHNUs MPOMEXKYTOYHOTO KOHTPOJIS 3HAHUN CTYIEHTOB B AMCTAaHLIIMOHHOM (hOp-
MaTe B pa3paboTaHHBIX Kadeapoit «MaTemMaTiKay OHJIAWH-KypcaX HMEIOTCSI HTOTOBBIC TECTHI.
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