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1.  Ileam, 3a7a4u U IVIAaHUPYeMble Pe3yJIbTATHI 00y4eHHs 110

TUCHUILIHHE
K OCHOBHBIM yensim OCBOEHUS TUCUUIUIMHBI «MaTeMaTHuyecKuil aHaJIu3» CIEAyeT OTHe-
CTH:
- BOCIIUTaHHE Yy CTYACHTOB O0lIei MaTeMaTH4eCKON KYJIbTYpBhI;
- IPHOOpETEHNE CTYyIEHTaMU HIMPOKOTrO Kpyra MaTeMaTHYECKUX 3HAHUM, YMEHUH U Ha-
BBIKOB;

- pa3BUTHE CIIOCOOHOCTH CTYIEHTOB K MHAYKTUBHOMY U JIEAYKTUBHOMY MBIIUICHUIO Ha-
Py € pa3BUTHEM MaTEMaTUYECKON MHTYUIIUY;

- YMEHHE CTYJCHTAaMH Pa3BHBATh HABBIKH CAMOCTOATEIBHOTO U3y4YEeHHUsI yUeOHOM 1 Hayd-
HOMH JINTEepaTyphbl, COAEPKALIEH MATEMATUYECKUE CBEACHUS U PE3YJIbTAThI;

- IOJATOTOBKY CTYJEHTOB K JESITEIHLHOCTH B COOTBETCTBUU C KBATH(PHKAIMOHHON Xapak-
TEPUCTUKON OakajaBpa MO HAMpPaBICHUIO, B TOM 4Hclie (GOpMHUpOBaHHE YMEHUH HCIOJIB30BATh
OCBOEHHBIE MaTEMaTHUECKHE METO/IbI B IPOPECCUOHAIBHOMN AESATEIbHOCTH.

- MOATOTOBKY BBICOKOKBAJIM(UIIMPOBAHHBIX KaJI[POB, BOCTPEOOBAHHBIX B YCIOBUSIX LU}-
POBOII TypOYJIEHTHOCTH M BBICOKMX TE€XHOJIOTUYECKUX PHCKOB COBPEMEHHOW HU(POBOI 3KOHO-
MUKH.

K ocHOBHBIM 3a0auam OCBOEHMS NUCUUIUIMHBI «MaTeMaTHueCKU aHalIu3» CIeNyeT OT-
HECTHU:

- OCBOEHHUE CTY/IEHTaMU OCHOBHBIX NOHSTUN, METO/I0B, (POPMUPYIOIIUX OOIIYI0 MaTeMa-
TUYECKYIO MOATOTOBKY, HEOOXOUMYIO JUIsl YCIEIIHOTO PEeLICHHs MPUKIIAAHbIX 3a/1a4;

- (hopmupoBaHuEe y CTyJeHTa TpeOyemMoro Habopa KOMIETEHIINH, COOTBETCTBYIOLIUX €0
HAIPAaBIECHUIO MOJTOTOBKU U 00ECIIEUNBAIOIINX €r0 KOHKYPEHTOCIIOCOOHOCTh Ha PHIHKE TPY/a.

OOydenue mno AMcUUIUIMHE «MaremMaTudecKuii aHaiau3» HampaBleHO Ha (opMupoBaHHe
y oOyuatonuxcs cienyromux komnereHuil B coorsercteun ¢ ®I'OC 20.03.01 (ypoBeHns Oaka-
naBpuata) no HampasiaeHuto noarotoBku 20.03.01 Texnocdepnas 6e30mMacHOCTh, YTBEPKIEH-
HBIM ITpuKazoM Muno6pHayku Poccun ot 25.05.2020 Ne680:

Koa n HamMeHOBaHHe KOMIIeTeH M NHauKaTopbl JOCTHKEHUSI KOMIIe-
TeHIUH
OIIK-2. CnocoGeH MpUMeHSATh METO/Ibl Ma- NOIIK-2.1. Mcnionbs3yeT 0OCHOBHbBIE 3aKOHBI
TEMATUYCCKOT O aHaIM3a, MOACINPOBAHN, €CTECTBCHHOHAYYHBIX JMCLUHUINIMH, a TAaKXKe
OITUMH3ALNN U CTATUCTUKH I PEIICHUA MpaBHIa MOCTPOCHUS TEXHUICCKUX CXEM U
3aJ1a4, BOZHUKAIOMIUX B X0€e npodeccro- qepTeKei,
HaJIbHOM [eATeIbHOCTH NOIIK-2.2. 3HaeT mpUHIMITHAIBHBIE 0CO-

OCHHOCTH MOJICIMPOBAHUS MaTeMaTH4e-
CKUX, (PH3UIECKIX U XUMHUICCKUX TTPOIIeC-
COB, MIpeIHa3HAuYEHHBIC JJI1 KOHKPETHBIX
TEXHOJOTHYECKHUX TPOIIECCOB,

HOIIK-2.3. YuactByer, co 3HaHUEM JieNa, B
paboTax 1o COBEPIICHCTBOBAHUIO TTPOU3-
BOJICTBEHHBIX MPOIIECCOB C UCIOJIb30BAHUEM
IKCIIEPUMEHTAIBLHBIX JIAHHBIX U PE3YJIbTaTOB
MOJICTUPOBAHUS

2. MecTo IMCUMILVIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

JucnurninuHa oTHOCUTCS K o0s3aTenbHOM yacTu Osoka bl: Moayne «MaTemaTtnyeckue u ecre-
CTBCHHO-HayLIHBIG AUCHUIIIINHBD).
Jucnunnuna 6a3upyercs Ha CIeAyIoIIeH, MpoiAeHHON TUCITUTIITHHE:



- TMHEWHas anredpa.
HucnurnnuHa «MaTeMaTHYeCKU aHalIu3» JIOTUYECKH CBs3aHa C MOCIECIYIOMUMH JUCIUIUIMHA-
MH:
B obazamenvron vacmu:

- MaTeMaTUYCCKUI aHaIn3;

- pusuka;

- DJIEKTPOTEXHHKA U AJIEKTPOHHUKA,

- OCHOBBI IIPOTPAMMHUPOBAHHS,

- TEOpETHYECKasi MEXaHUKa,

- TEPMOAMHAMUKA;

3. CTpyKTypa U cofep:KaHue QU CHUIIINHBI

OO0m1as TpyA0€MKOCTh JUCIUIUIMHBI COCTABIISIET 4 3a4eTHBIC eAMHUIIBI -144 gaca.

3.1. Buabl yueoHoii padoThI U TPYA0EMKOCTH

Ne
. KosnunuyectBo
n/n Buj yueOHoit padoThI 4aCOB Cemectp 2
1 | AyauTropHble 3aHATHS 72 72
B ToMm uncie:
11. | Jlexuuu 18 18
12. | CemuHapCcKue/IPaKTHUECKUE 3aHITHS o4 o4
13. | JJaboparopHble 3aHATHS - -
2 | CamocrosiTesibHasi padoTa 72 72
3 | IIpomeskyTouHasi aTTECTALUS
9K3aMEH €] €]
Hroro 144 144

3.2. TemaTu4yeckuii NIJIaH U3y4YeHUs TUCIHUNIMHBI

Pasmemnién B mpunoxenuu 1 k pabodeit mporpamme.

3.3. Coaep:xaHue pa3aejioB AUCHUILINHBI

BBeaenue

[Ipeamer, 3amaun U coaepkanue AUCIHUTUTMHBL. OCHOBHBIC 3TaIlbl PA3BUTHS TUCIIUATIIN-
Hbl. CTpyKTypa Kypca, ero MecTo M pojib B MOJATOTOBKE OakayiaBpa, CBSI3b C IPYTUMH JAUCITUTLIH-
HAMHU.

Paznea 1. lupdepennuanbHoe ucuuciaeHue GyHKuui 01HOH nepeMeHHOi

Tema 1. UucnoBas nocnenoBarenbHOCTh. [Ipeaen yncnoBoi mociaea0BaTEIbHOCTH U €r0
coiictBa. @ynkuus. [loctpoenue rpadukoB ¢pynkuuit. [lpenen pynxun. OCHOBHBIE TEOPEMBI
o npenenax ¢yakiuu. [lepBorit u BTOpoii 3amedarenbHbie peaebl. CpaBHeHHE OECKOHEUYHO Ma-
JBIX U OECKOHEYHO OOJBIINX BEIWYMH. DKBUBAJICHTHBIE OECKOHEUHO MAJIbIe BETMYMHBI.

Tema 2. HenpepbIBHOCTD (YHKIIMA B TOYKE M HA MPOMEXYTKe, Touku paspsiBa QyHK-
UM, UX KJaccu(ukanus. ACUMITOTH rpaduka QyHKIMY, UX KIaCCUPUKAIIHSL.

Tema 3. [IpousBognas Gpynkuu. ['eomerpudeckuii 1 GU3NUECKUIA CMBICI TPOU3BOTHOM.
[TpaBuna quddepeHipoBanus U GOPMYIIbl BBIYUCICHHUS MTPOU3BOAHBIX. TabauIa mpou3BOAHBIX
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OCHOBHBIX 3JIEMEHTApHBIX (YHKIHMI. Brraucienne nmpou3BOaHBIX (YHKIIUH, 3aJaHHBIX pa3iind-
HBIM 00pa3oM.

Huddepennunan. [IponsBoansie n auddepeHnnansl BEICIINX MOpAaKoB. [IpubmmkeHHbe
BBIUMCJICHHSI C TOMOUIBIO AU PEpEeHINATOB.

Tema 4.IlpaBuno Jlonuransa. @opmyna Teinopa. PackpbiTue HeonpeaeneHHOCTeH pas-
JUYHOTO THUIA. PaszmokeHue OCHOBHBIX AJIEMEHTAapHbIX (pyHkiuili mo ¢opmyne Teitnopa. [Tpu-
OJIMKEHHBIC BHIUMCIICHHS C TIOMOIIBIO hopMyiel Teinopa.

Tema 5. OcHoBHBIE TeopeMbl U depeHIIHNATBEHOT0 UCYUCIIeHNs. MOHOTOHHOCTD (PYHK-
1M, S3KcTpeMyMbl Heo0XoauMBbIe U TOCTaTOYHBIE YCIOBUS MOHOTOHHOCTH, JIOKAJIBHOTO 3KCTpe-
Myma. MccrenoBanue BoIyKIIOCTH rpaduka GyHKIUKA. Todku nepernda rpaduka GyHKIIAH.

OOmias cxema uccienoBanus GyHKIMH U OCTpoeHus ee rpaduka. CBoiicTBa (yHKINH,
HENpephIBHBIX Ha oTpe3ke. Haubosbiee u HauMeHblee 3Ha4eHUs QyHKIUU Ha OTPE3Ke.

Pazpnen 2. lu¢ppepenuunaibHoe ucunciaeHne GyHKIUl HECKOJIbKUX MepeMeHHbIX

Tema 1. @yHKIIUU HECKOJIBKHUX IEPEMEHHBIX. JINHUU M MOBEPXHOCTH YpOBHsA. YacTHbIE
npousBoaHsble. [Tonuslit quddepenuman. IIponsBoaHbie ca0XKHON QYHKIMM HECKOIBKHUX IEpe-
MEHHBIX. YacTHBIC IPOU3BOIHBIE U JU(PepeHIranbl BrICIINX mopsaakos. Teopema IlIBapra.

Tema 2. [IponsBognas no Hanpasinenuto. I'paguent. KacarensHas k kpuBoil. Kacarens-
Hasl IJIOCKOCTh U HOpMaJlh K moBepxHOCTH. Dopmyna Teinopa. DkcTpeMyM (yHKIIMH HECKOIIb-
KUX NepeMeHHbIX. HeoOXo1umble 1 10CTaTOUYHbIE YCIOBUS SKCTPEMYyMa.

Pasnen 3. UnTerpanbHoe HCHUCIEHHE

Tema 1. [lepBooOpa3nas. Teopema cyiiecTBOBaHHs HeollpelesieHHOro uHrerpaia. He-
OTpe/ieNIeHHbI MHTErpall U ero cBoMcTBa. Tabiuia MHTErpajgoB OT OCHOBHBIX 3JIE€MEHTAPHBIX
byHkuuit. MeTo; HemocpeICTBEHHOTO HHTETPUPOBAHUS.

MeTopl MHTETPUPOBAHMSI C TIOMOIIBIO 3aMEHbI IEPEMEHHOM, MOJIBEICHUEM O] 3HaK nudde-
peHnuana. Meroa HHTErpupOBaHHUS 10 YaCTsIM.

WuTerpupoBanue panyoHalbHBIX ApOoOel, MHTErpUPOBAHNWE HEKOTOPBIX BHJIOB HUPpPALMOHAIIb-
HBIX U TPUTOHOMETPUYECKUX (PYHKITHIA.

Tema 2. 3ajaun, MpUBOSIINE K MOHATUIO ONPEACTICHHOTO MHTerpana. OnpeaeneHHbIH
MHTETpaJl, €r0 CBOWCTBA. Y CJIOBUS MHTErpUpYyeMOCTH. VIHTerpan ¢ nepeMeHHbIM MPEIeIoM HH-
terpupoBanus. ®opmyna Heiotona — JleitOnuna. 3ameHa nepeMeHHON B ONpPEEICHHOM HHTe-
rpaie.

[IpunoxxeHus onpeneneHHOro MHTerpajia B r€OMETPUM U MEXaHUKE (BBIYMCIEHUE ILJIO0-
majel miockux Guryp, AIUHBI KPUBOM, 00BEMOB.

Tema 3. HecoOcTBeHHBIC HHTETPAJIBI IEPBOTO W BTOPOTO poja (1o OECKOHEYHOMY IPO-
MEXYTKY, OT HEOTPAHUYEHHBIX (YHKIUH Ha KOHEYHOM IPOMEXKYTKE), UX CBOMCTBA.

Tema 4. 3agauu, npUBOAIINE K KPAaTHBIM UHTErpajaM. J|BOIHONM U TPOWHOM UHTErpabl,
ux cBolicTBa. [IpaBuia BeIYMCIEHUS ABOWHBIX HHTETPAJIOB.

3.4. TemaTnka NpaKTHYeCKUX 3aHATHH MO IMCHUIIHHE
«MareMaTHYeCKUH AaHAJIU3»

Ne Tema 3ausarTus
i/t

1 Pasznen 1. DiaeMeHTBI MATEMATHYECKOI'0 AaHAJIN3A.

Uucnosas nocieaoBaTenbHOCTb. [Ipenen yncimoBor nocinea0BaTENbHOCTA U €r0 CBOMCT-
Ba. [IpaBuna nmpenenbHoro nepexona. dynkuwus. [Ipenen ¢pyaxuun. Teopemsr o npese-
nax ¢yHkuuu. [lepBolil 1 BTOpoli 3aMeuaTeNbHbIE PEAEbI.

2 CpaBHeHHE OECKOHEYHO MAJIBIX M OECKOHEYHO OOJIBIINX BEJTHMYMH. DKBUBAJIICHTHbIE Oec-




KOHCYHO MaJIbI€ BEJIMYHNHBI.

3 PackppITHe HEolpe1eIeHHOCTEH Pa3InYHOro TUIa

4 HenpepriBHOCT QyHKIMIT B TOUKE U Ha poMexyTke. OnHOCTOpOHHUE Tpenenbl. Touku
pa3psiBa pyHKIMU. [IpuMepsl penieHus 3a1a4d

5 [TpousBoanas dbyakuuu. [lpaBuna nuddepernupoBanus u GOpMyJIbl BBIYUCICHUS TIPO-
n3BoHbIX. Texnuka nuddepenunpoBanus

6 HuddepennmpoBanne oOpaTHbIX GYHKIMH, GYHKIINNA, 3aJaHHBIX HESIBHO, TapaMeTpruye-
cKkH, JiorapupmMudeckoe nudhepeHImpOBaHIE

7 Huddepennman. 'eomerpudeckuii cmpicn muddepennnana. [IponsBoansie u audde-
PEHIMANBI BBICIIMX TOPSAKOB. [IpuOIMKEHHBIC BBIYUCICHUS C MOMOIIBI0 AuddepeH-
I[UAJIOB.

8 [IpaBuno Jlonutans. @opmyna Teinopa. PackpbiThe HeONpeneaeHHOCTEN pa3IuyHOIO
tuna. Pa3no)keHus OCHOBHBIX 2JIEMEHTapHBIX QYHKIUH 1o Gpopmynie Makiopena.

9 [TpubmkeHHbIe BRIYHCIEHUS C TOMOIIBI0 Gopmyrsl Teitnopa.

10 | [TomHoe nccnenoBanue GyHKIUH U mocTpoeHue rpadukos. [Tpumepsl

11 | Ilonnoe uccnenoBanue GyHKIUN U OcTpoeHHe rpadgukoB. [Ipumeps! (po1omKeHE)
CamocrosrenpHas padora Nel Ha ceMuHape o QyHKIUSM OTHOM IepeMeHHON

12 | Pa3nen 2. ®yHKIUH HECKOJIbKHX NepeMeHHbIX. JIMHUM U MTOBEpXHOCTH ypoBHS. Ya-
CTHBIE ITPOU3BOHBIE U MU (DepeHIal IepBoro MopsiaKa.

13 | Ilonnsiit quddepenuman. IlpousBoaubie ciaoxHoi ¢yHkuuu. [IponsBoanas QpyHkumu,
3a/1aHHON HesiBHO. YacTHbie mpou3BoaHbIe U AU depeHnnanbl BRICIINX TOpsAaKkoB. Teo-
pema IlIBapria.

14 | IlpousBoHas 10 HAMpPABJICHUIO. [ pagreHT.

15 | OkerpemyM (pyHKIIMM HECKOJIBKHX NepeMeHHbIX. HeoOxonumple U 10CTaTOYHbIE yCIIO0-
BHUS DKCTpEMyMa.

16 | CamocTrosiTenbHasi pagoTa Ne 2 Ha ceMuHape Mo PYHKIMAM HECKOJbKHX NepeMeH-
HBIX

17 | Pa3aen 3. UuTerpajbHoe HCUHCTEHHE
[TepBoobOpazHas. HeompeaeneHHblii HHTErpal U €ro cBOMCTBa. MeToa HeNmoCpeICTBEH-
HOT'O HHTETPUPOBAHMUS.

18 | MHTerpupoBaHue ¢ MOMOIIBI0 3aMEHbl MEPEMEHHOM, MoABeIeHneM Mo 3HaK audde-
peHImaia. MeTo HHTETPUPOBAHHUSI 110 YACTSIM

19 | MnTterpupoBaHue palloHANBHBIX IpOOeil, WHTErpUPOBAHUE HEKOTOPHIX BUIOB Hppa-
UOHAJIBHBIX (QYHKIIMH

20 | UnTerpupoBaHue TPUTOHOMETPUUECKUX (DYHKITHH.

21 | BeiuncieHne OmpeNelieHHbIX WHTerpayioB 1o (opmyne HproTona-JleiOnuma. 3ameHa
MEPEMEHHOI ¥ MHTErPUPOBAHUE TI0 YaCTSIM B ONPEJCIICHHOM HHTErpare.

22 | IlpunosxeHusi OMPEEIIEHHOTO UHTErpajia B TEOMETPUH M MEeXaHUKE (BBIYHUCICHHE ILIO-
n1aJied IIOCKUX QUryp, AJITUHBI KPUBOH).

23 | IlpunosxeHust ONMpeeICeHHOT0 HHTETpajia B TEOMETPUM U MEXaHHKE (BBIUMCICHHE 00he-
MOB, TUIOMIA/IEH TTOBEPXHOCTH).

24 | HecoOCTBEHHBIE MHTETPAIIBI IEPBOTO U BTOPOTO PO, UX BBIYUCICHUE.

25 | 3amaum, MPUBOMASINNE K KPaTHBIM WHTETpasiaM. BerauciieHrne TBOWHBIX HHTETPAIIOB CBe-
JEHUEM K TOBTOPHBIM.3a/laull Ha U3MEHEHHE MOPsIKa MHTETPUPOBAHUS B JBOWHOM HH-
Terpaie

26 | I'eomerpuueckue U (pU3MUECKHUE MPUIOKEHHUS KPATHBIX MHTETPAJIOB, IPUMEPHI BBIYHC-
JICHHUSL.

27 | KonTponpHOE TECTUPOBAHKE MO KYpCY.




4. Y4eOHo-MeTOAUYecKOe U HH(pOpPMALIMOHHOE 00eceyeHue

4.1. HopmartuBHble 1okyMeHTbI 1 OCThI

1. ®10OC 20.03.01. «Texnochepnas 6e3onacHocTh».2020.

2. Axanemuyeckuil y4eOHBIN TulaH 1o HampaieHuto noarotoBku: 20.03.01 Texnocdepnas
6e3omacHocTh [Ipoduis: bezonacHOCTh TEXHOIOTHYECKHUX MPOLIECCOB U MPOU3BOACTB. Dop-
Ma o0yueHus — ouHas. 2023.

3. VYka3 Ilpesunenta Poccuiickoit @enepamu ot 01.12.2016 Ne 642 «Ctpaternn Hay4dHO-
TEeXHOJIOrn4eckoro passurtusa Poccuiickoit denepanum».

4. Tlpuka3z MunucrtepctBa oOpa3zoBanusi U Hayku Poccuiickoit ®@enepanuu ot 23.08.2017 Ne
816 «O6 yrBepxknenuu [lopsiaka mpUMEHEHHsS OpraHM3alUsSIMH, OCYIIECTBISIONMMU 0Opa-
30BaTENbHYIO ACSTENbHOCTD, JIEKTPOHHOIO OOyuYeHUs, AUCTAHIIMOHHBIX 00pa30oBaTeNbHBIX
TEXHOJIOTHI NpU peanu3alui 00pa3oBaTeIbHbIX IPOTPAMM).

4.2.  OcHoBHasi IuTEpaTypa

1. ®uxrenrosbil [.M. OCHOBBI MaTEMaTUYECKOT'O aHANIM3a: YYCOHUK s BY30B, 15-€ U3 .,
crep. CIIO, Jlanb. 2023. Yacts 1. 444 c.

2. ®uxtenronsll .M. OCHOBbI MaTeMaTH4ECKOTO aHAIN3a: Y4eOHUK JIJIs BY30B, 14-€ u3.,
crep. CII6, Jlanb. 2023. Yacts 2. 464 c.

3. Kynpssues JI.JI. Kpatkuii kypc matremaruyeckoro ananuza. T.1. JuddepenunansHoe u nn-
TerpajibHOe UCUUCIeHHs (YHKIMNA OJHON repeMeHHON. Psiibr: YueOHuk [DnekTpoHHBIN pe-
cypc]: yueO. - DnexTpoH. naH. - Mocksa: ®usmarnut, 2015. - 444 c. [Pexxum goctyna: URL:
https://e.lanbook.com/book/71994 -3aru. ¢ skpana.]

4.3. JlomoaHHWTE/IbHAS JIUTEPATypa

1. TIuckynos H. C. luddepeHunanbHoe 1 UHTETpabHOE UCUUCIEHUS A BTy30B. B 2-X To-
Mmax. M.: UaTterpan - [Ipecc, 2009 — 416, 544 c. 180 3k3.

2. 3yoxos B.I'., JIaxosckuii B.A., Mapteinenko A.U., Munocues B.b., ITymkaps E.A. Kypc
MaTEeMaTHKH IS TEXHUYECKUX BBICIINX Yy4eOHBIX 3aBeneHuid. Yactu 1-4. M.: MT'TI1Y, 2012.
400 »k3.

3. Kparkwuii kypc BeICIIeH MareMaTHUKU [DJIeKTpOHHBIN pecypc]: yued. - DnekTpoH. gaH. - Mo-
CKBa: JamkoB u K,  2017. - 510 v« [Pexxum  nmoctyma:  URL:
https://e.lanbook.com/book/93522. - 3ar. ¢ skpaHna.]

4. Bbyrpos f.C., Hukonsckuit C.M. Briciias maremaTnka: y4eOHHUK 715 By30B B 3-X ToMax. M.:
Hpoda, 2009.

5. HuterpanbpHOe ucuucieHue GyHKIUN OHOW U HECKOJIBKUX MepeMeHHBIX. Teopus momus: me-
TOIWYECKUE YKa3aHUs U BapUaHThl pacueTHO-Tpaduueckux padot // boaxynoB M.A., bopo-
nuna C.J., [Tokazees B.B., Teym b.JI., Tkauenko O.U.. M.: MI'TY «MAMMN», 2009.

6. MaremaTudeckuii aHaym3. Teopus mpeneioB U qudHepeHIMATFHOES UCUHUCICHIE: OCHOBHBIC
MOJIOKEHUS TEOPUH, METOJIMUYECKHE YKa3aHUsl M BapUaHThl pacyeTHO-Tpauueckux pador //
bonynoB M.A., bopomuna C.H., KoporkoBa H.H., Tkauenko O.11. M.: MI'TY «MAMI»,
2009.

4.4. JjaexTpoHHBbIE 00pa3oBaTebHbIE PeCypPChl

[IpoBeneHune 3aHATHI W aTTecTalldii BO3MOXXHO B JUCTAHIIMOHHOM ¢GopMare ¢ MpPUMEHEHUEM
CUCTeMBbI JUCTaHIMOHHOTO o0yueHus yHuepcuteTa (CHO-LMS) Ha ocHOBe pa3paOOTaHHBIX
kadeapor «MareMaTnkay 3JIEKTPOHHBIX oOpa3zoBarenbHbIX pecypcoB (DOP) mo Bcem pasznmenam
IPOrPaMMBI


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

DJIeMEHTBI MATEMaTHYECKOTO https://online.mospolytech.ru/local/crw/course.php?id=313
aHaJIu3a

WHTerpaibHOE HCUUCICHHE https://online.mospolytech.ru/local/crw/course.php?id=3781
(byHKIMH OHON epeMeHHON

Huddepennmansaoe ucunciae- | https://online.mospolytech.ru/local/crw/course.php?id=3362
HUe (QYHKIMI HECKOJIBKUX T1e-
PEMEHHBIX

JononHuTtesnbHbIe M1aBbl MaTe- | https://online.mospolytech.ru/course/view.php?id=3592
MaTHYECKOTO aHaJIM3a

Pazpaboranubsie DOP BKIHOYAIOT TPEHUPOBOYHBIC U UTOTOBBIC TECTHI.
[Topsimox mpoBeaeHUs PadoT B AUCTAHIIMOHHOM (hOopMaTe yCTaHABIMBACTCS OTICIHHBIMU PACIIO-
PSOKEHHUSIMH TIPOPEKTOpa 1o yueOHOI paboTe U/uiu EHTPOM yueOHO-METOAUYECKOM pabOTHI.

Ka)K,I[LIfI CTYACHT O66CH6‘16H HHAUBUAYAJIbHBIM HCOTPAHUYCHHBIM IOOCTYIIOM K 3J'IeKTp0HH0171
6I/I6JII/IOT€K€ MOCKOBCKOT'O ITOJIUTEXA
https://online.mospolytech.ru/course/view.php?id=7621&section=1.

I/IHTepHeT-pecypcm BKJIFOYAKOT y‘-IC6HO-MCTOIII/I‘-I€CKI/I€ MaTepI/IaJII)I B BHGKTpOHHOM BUJIC, HpC[[-
CTaBJIEHHBIE HA CAUTE mospolytech.m B pas3aciic: ((L[eHTp MAaTEMATHUUYCCKOI'O 06paSOBaHI/I}I»
(http://mospolytech.ru/index.php?id=4486,

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

[Tone3npie yaeOHO-METOAMYSCKHE U MHPOPMAITMOHHBIE MaTePHAIIBI PEACTABIICHBI HA CalTaXx:
http://exponenta.ru, http://eqworld.ipmnet.ru/ru/info/mathwebs.htm.

[lepeuens pecypcoB MHPOPMAIIMOHHO-TEIEKOMMYHUKAIMOHHOW ceTu «MHTepHeT» Ui OCBOe-
HUSI IMCIUITTMHBE WWW.matematikalegko.ru>studentu, www.i-exam.ru.

4.5. JInuieH3UOHHOE U CBOOO/IHO PACIIPOCTPaHsieMOe MPOrPaMMHOe

ol0ecneyeHue
Ne| HammenoBanue | Paspaboruuk I1O | JoctynHocts (u- | Ccbuika Ha Equnslit peectp
(mpaBoobiana- [IEH3MOHHOE, CBO- | POCCHUUCKHUX MPOTPaAMM JIst
TEJb) 00/1HO pacrpo- OBM u B/ (npu Hanmu4un)
CTpaHsieMoe)
1 | AstraLinuxCom [OOO JInneHn3noHHoE https://reestr.digital.gov.ru/ree
monEdition "PYCBUTEX- str/305783/?sphrase_id=9540
ACTPA" 36
2 | MoiitOduc 00O "HOBBIE JlunieH3nonHoe https://reestr.digital.gov.ru/ree
OBJIAUHBIE str/301558/?sphrase_id=9433
TEXHOJIOT " 75

4.6. CoBpemMeHHbIe Npo(deccHoOHATbHBbIE 0a3bl JAHHBIX U HH(OPMALMOHHBIE CIIPa-
BOYHbIE CHCTEMbI

Ilepeuens pecypcoB cetn UHTepHeT, 10CTYNHBIX IS OCBOCHUS AN CUMIIJIMHbBI:

HaumeHoBaHue Ccblika Ha pecypc JocTtynHocTh



https://online.mospolytech.ru/course/view.php?id=3592
https://online.mospolytech.ru/course/view.php?id=7621&section=1
http://mospolytech.ru/index.php?id=4486
http://mospolytech.ru/index.php?id=5822
http://exponenta.ru/
http://eqworld.ipmnet.ru/ru/info/mathwebs.htm
http://www.i-exam.ru/
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375

HNudopManmoHHO-CTIPABOYHBIE CHCTEMbI

Hoctynna B cetn UH-
TepHeT 0e3 orpanuye-
HUI

https://stackoverflow.co

StackOverflow
m/

HNudopmanuonnsie pecypesl Cetn

Koncybrantiloc http:// www.consultant.ru | ToctymHo

[Topran ®@enepanbHbIX rocyaapcT-
BEHHBIX 00pa30BaTeIbHBIX CTaH- http://www.fgosvo.ru. JlocTyHO
JapTOB BhICHIETO 00pa30BaHUs

JIEKTPOHHO-0UOJINOTEYHbIE CHCTEMBbI

Jlaub https://e.lanbook.com/ JoctynHa B cetu MH-
TEepHET 0e3 orpaHuye-

HUU
IPR Books https://www.iprbookshop | locrynua B cetu UH-
ru/ TepHeT 0e3 orpaHuye-

HUM

IIpodeccuonaibubie 6a3bl JAHHBIX

ba3a maHHBIX HAYYHOM AJIEKTPOH- http://www.elibrary.ru JlocTymHO
HOM 6uOIHOTEKH
(eLIBRARY.RU)

WebofScienceCoreCollection — mo- | http://webofscience.com | JoctynHo
JUTEeMaTHuYecKas pedepaTUBHO-
o6ubnunorpaduueckas u
HayKkoMmeTpHuueckas (0ubaromerpu-
yeckas) 0a3a JaHHBIX

5. MaTepuajJibHO-TeXHHYECKOe o0ecnevyeHne U CIUIIIUHbI

MarepuanbHO — TeXHUYECKas 0a3a yHUBEpCUTETa o0ecIIedyrBaeT IPOBEICHUE BCEX BHJIOB
SaHSITI/II\/'I, OpeaAyCMOTPCHHBIX y‘-Ie6HI)IM IJIaHOM, U COOTBETCTBYCT ﬂeﬁCTBYIOHIHM CaHUTapHBIM U
IIPOTUBONOXAPHBIM MPAaBUIaM U HOPMaM.

Kadenpa «Maremaruka» He pacronaraeT COOCTBEHHBIM ayAMTOPHBIM (OHIOM U HC-
NOJIb3YeT yueOHbIE ayIUTOPUH U3 001Iero poH/Ia YHUBEPCUTETA.

HpI/I HGO6XO)II/IMOCTI/I AJI1 IPOBEACHUA MHTCPAKTUBHBIX IMPAKTHYCCKUX 3aHATHI HCITOJb-
3YIOTCSl KOMIIBIOTEPHBIE KJIACChl YHUBEPCUTETA.

6. MeToanueckue peKoMeH AU

6.1. MeToanueckue peKoOMeHIAIUN IS PenoaaBaTes
10 OPraHu3anuu 00y4eHust
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http://www.consultant.ru/
http://www.elibrary.ru/
http://webofscience.com/

[Ipexne Bcero, cienyer oOpaTuTh BHUMAHHUE CTYJCHTOB Ha TO, YTO MPAKTHYECKH BECh
U3y4yaeMblil UMM MaTepua He TpeOyeT Kakoi-mnbo crienuanbHOM (JONOJTHUTEIbHOM) OArOTOB-
KA U BIIOJIHE MOXKET OBITh YCIEIIHO M3y4YeH, €CIHM CTYIEHTHl OyIyT IMoceuiatb 3aHsTHs, CBOE-
BPEMEHHO BBINOJHATH JOMAIlHUE 3aJaHUs U IOJb30BaThCs (IPU HEOOXOIMMOCTH) CHUCTEMOM
IUIAHOBBIX KOHCYJIbTAllui B TE€UEHHE KaXKJI0T0 cemMecTpa. Boueniue B Kypc MaTaHaiu3a pasze-
JIbl ABJISIFOTCS KJIACCHYECKMMU, B TO K€ BpPEeMsS OHU NPAKTHUECKU OPUEHTHUPOBAHBI, TaK KaK UMe-
10T IIUPOKOE PACIPOCTPAHEHUE JUIsl PELIEHMSI pa3HOIO poJia 33aa4 BHYTPH CaMOM MaTEMaTUKU U
IPUKIAAHBIX 3a1a4. MIX ocBOEHME IIOMOKET CTYJEHTaM JIOTHYECKH BEPHO, apI'yMEHTHPOBAHO U
SCHO CTPOUTH YCTHYIO M IMMCBMEHHYIO Peub, YCIEIIHO NPUMEHATh HAKOIUIEHHbIE 3HAHUS B IIPO-
(beccroHaIbHOMN 1EATEIBHOCTH.

HeobOxomuMo ¢ caMoro Havamna 3aHSITHIA peKOMEHIOBATh CTYACHTaM OCHOBHYIO M JIOTOJI-
HUTEJIBHYIO JIUTEPATYpPY, & B KOHIIE ceMecTpa J1aTh CIIMCOK BOIPOCOB JJIsl IIOATOTOBKU K dK3aMe-
HY.

Ha nepBoM 3aHATHM 110 JUCLHUIUIMHE CIeIyeT 0053aTelIbHO MPOMH(POPMHUPOBATH CTY/AEH-
TOB 0 BHJIE M (hOopMax TEKyIIeH U MPOMEXYTOYHON aTTeCTalni 10 IUCIHUILIMHE, CPOKaX UX IMPO-
BE/ICHUS, YCIIOBHSIX JAOMYCKA K IPOMEKYTOYHON aTTeCTalluu, IPUMEHAEMBIX BHJIaX IPOMEKY-
TOYHOTO KOHTPOJIS.

W3noxeHne TEOPETUUYECKOro Marepuana JOHKHO CONMPOBOXKIATHCS HIUIFOCTPATUBHBIMU
IpUMEpaMu, TIIATEIFHO OTOOPAaHHBIMH TPENOJaBaTeIeM TaK, YTOObI TEXHUYECKUE TPYIHOCTH U
BBIKJIQJIKHU [P PELICHUH 3a/1aul HE OTBJEKAJM OT IJIABHOI'O: OCMBICIEHUS UJIEH U CYTU IpUMe-
HsieMbIX MeTooB. CienyeT Bceryia yka3plBaTh IPUMEPBl IPAKTUUECKOIO PUMEHEHUS! pacCMOT-
PEHHBIX Ha 3aHATUAX ypaBHEHUU U Gopmyil.

[IpakTuueckue 3aHATHS AOKHBI ObITh OPraHU30BAHBI NIPENOJABATEIIEM TaKUM 00pa3oM,
4TOOBI OCTaBAJIOCh BPEMs Ha MEPHOAMUYECKOE BBINOJIHEHHE CTYJAEHTaMH HEOOJBIION caMOoCTOs-
TeNbHOU pabOTHI B ayAUTOPHH ISl IPOBEPKH YCBOCHUSI U3JI0)KEHHOT'O MaTepHuaa.

[IpenonaBaTens, BeAyIMH NpPaKTUYECKUE 3aHATUSA, TOJDKEH COIJIAacOBBIBATH Y4eOHO-
TEMaTUYECKUH IJ1aH 3aHATHH ¢ JIEKTOPOM, UCIIOJIb30BaTh €AMHYIO CUCTEMY 0003HAUEHUH.

IIpenonaBaTemnto cieayeT T0OMBAThCS CUCTEMATHUECKOW HENpepbIBHONW pabOThl CTYACH-
TOB B TE€YEHHE CEMECTPa, HEOOXOUMO BBISBIIATH CUJIBHBIX CTYJIEHTOB U MPUBJIEKATh UX K Hay4-
HOM paboTe, K yUaCTHIO B Pa3HOT0O poJia OJIMMITNAIaX U KOHKYpCax.

CTyneHT I0JKEH OUlyliaTh 3aMHTEPECOBAHHOCTD IMPEenoaBaTelis B JOCTH)KEHUN KOHEY-
HOTO pe3yJibTaTa: B MPHUOOPETEHUH 00Y4arolMMHKCS MPOYHBIX 3HaHUM, YMEHUI U BIIaJeHUs Ha-
KOIUIEHHOHN MH(pOpMaIel uisl pelieHns 3a/1a4 B IpopecCHOHAIbHOMN 1eATeNbHOCTH.

6.1.1. Oo6pa3oBaTejibHbIE TEXHOJIOTHH

[IpoBenenue 3aHATHI U aTTECTAllMi BO3MOXHO B JUCTAHIIMOHHOM (hopmare ¢ mpuMeHe-
HHEM CHCTEMBI JUCTaHIIMOHHOTO 00y4yenus yausepcutera (CO-LMS) Ha ocHOBe pazpaboTaH-
HBIX Kadeapon «MaTtemaTrkay dJIeKTPOHHBIX 00pa3oBaTebHBIX pecypcoB (DOP) mo BceM pas-
JenaM nporpammel (cm. 1. 4.4).

[Mopsimok npoBefieHnst paboT B AUCTAHIIMOHHOM (hopMaTe yCTaHABIMBACTCS OTIACITbHBIMU
pacropshKeHUs MU IPOPEKTOpa Mo yueOHOI paboTe W/MiU IIEHTPOM y4yeOHO-METOIUYeCcKOi pa-
OOTBHI.

6.2. Mertoauueckue yKazaHus A5 00y4AIOMIMXCS 10 OCBOCHHUIO
AUCHMIIHHBI

Paznea 1: nuddepenunanbHoe ncuucjaeHne PyHKuuii 0HOH NepeMeHHO

[Ipu nzyuennn nuddepeHnmanbHOro ucUrcIeHus: GyHKIUNA OJTHON MepeMeHHON 00paTu-
TC BHUMAHHWC HA MMOHATUC ITPCACIIa q)yHKL[I/II/I B TOYKE U MCTOJAbI €TI0 BBIYUCIICHUA. Hpe,ueﬂ — 0~
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HO M3 OCHOBHBIX MOHSTHM MaTEeMaTHYECKOTO aHaJIHu3a. HpI/I BBIUHUCJICHUN NPCICIIOB (IJYHKI_[I/II/I

HA/I0, TPEXJIE BCEro, BBIACHUTH XapakTep HEONPEIeTeHHOCTH 9, f, 0-00,00—00,1"
00

UtoObl OBNIaIETh TEXHUKOM pelIeHns 33/1a4 Ha BBIYUCIICHHE TPEAEIIoB, HAJ0 3HATh JIBa 3amMeya-

TeNbHBIX Mpejelia, TabIuIly SKBUBAJICHTHBIX OECKOHEYHO MajblX, MpaBuio Jlonurans, pasniny-

HBI€ MTPUEMBI PACKPBITHS HEOIPEACICHHOCTEH B 3aBUCUMOCTH OT BUAA (DYHKUIUHU U PELIUTDH J10C-

TATOYHO OOJIBIIIOE KOJIUYECTBO 33]1a4.

[Ipn m3ydeHun TeM, MOCBSIICHHBIX Mpou3BoAHON u nuddepennmany GyHKIUH, HATO
OCMBICJIUTh UX T€OMETPUYECKUIN CMBICI, TIOHUMATh paziudue Mexay Humu (muddepeHuuan -
9TO TJIaBHAsI JIMHEHHas 9acTh npupameHus QyHKiun). TBepao 3HaTh (Kak TaOIUIly YMHOXKCHHS)
dbopmyssl 1uddepeHITMPOBaHUS OCHOBHBIX JIEMEHTAPHBIX (YHKIMK U mpaBwmia nuddepeHiu-
poBaHus (Bce, KOHEYHO, HO 0COOEHHO MpaBuiIo AuddepeHnnpoBanus CIOKHON PYHKIUN).

OOpatuTe BHUMaHUE TaKke Ha ocoOeHHOCTH AuddepeHunpoBanus GyHKIIHHI, 3a1aHHBIX
B HESIBHOHM (popMe, TapaMeTpHUIECKH, Ha pUeM Jorapudmudeckoro auddepeHunpoBanusi.

CrnenyeTr 4eTKo 3HaTh M yMETh NPUMEHATH AITOPUTM HUCCIeNoBaHHs (QYHKIUN U TO-
CTpOEHUs TpaUKOB: OMpeaesieHNe TOYEK pa3pbhiBa (M UX KJIACCH(HKAIHNIO), aCUMIITOT Tpaduka
(BepTUKAIbHOM, HAKIOHHOW, TOPU30HTANILHOM), HEOOXOIMMbIE M JOCTATOYHBIC YCIOBUS MOHO-
TOHHOCTH ()YHKIIMH, CYIIECTBOBAHMS JIOKAJHHOTO IKCTPEMYyMa, NMPOMEKYTKOB BBITYKIOCTH U
BOTHYTOCTH ()YHKIIMHU U TOUEK Meperuoa.

Pa3nen 2: nuddepennnanbHoe ucHucjieHue PyHKIMA HECKOJIBKUX MepeMeHHbIX

[Ipu u3ydyeHun AaHHOTO paszzenia OOpaTUTE BHUMaHHE HA TO, YTO (DYHKIHS JBYX Iepe-
MEHHBIX MMEET HarlsJHbI T€OMETPUYECKUN CMBICI — OTO IOBEPXHOCTb B TPEXMEPHOM IIpO-
CTpPaHCTBE

Hano ocMBICIUTD MOHATHS YaCTHBIX MPOM3BOJHBIX M MOJHOTO AuddepeHnnana u oco-
OEHHOCTh MX BBIYHCIICHUSI, OBJa/I€Th TEXHUKON BBIUYMCIIEHUS MPOU3BOJHBIX OT CIOXKHOW (PyHK-
UM HECKOJbKUX IepeMeHHbIX. Cieayer oOpaTUTh BHHUMAaHHE HA TO, YTO Uil (YHKUUHU

= Z(X, y) CMEIIaHHBIE YaCTHBIE MPOU3BOAHBIC BTOPOTO TMOPSIKA PABHBI MEXAY COOOM:
0’z 0%z
OXoy  Oyox

JUia GyHKIUM HECKOJIBbKUX MEPEMEHHBIX CKOPOCTh U3MEHEHUs (YHKIHMH B MPOU3BOJIb-
HOM HaIpaBJIeHUU XapaKTEpU3yeTcs MPOU3BOJHON MO HaNpaBlIEHUIO, a HAUOOJbIIAs CKOPOCTh
U3MeHeHus (yHKIUU Oy/eT B HAalpaBJI€HUU BEKTOpa I'PaIueHTA.

Crnenyer oOpaTUTh B 3TOH TeMe BHMMaHHME Ha HEOOXOJMMOE M JOCTATOYHOE YCIIOBHS
CYIIECTBOBAHMS 3KCTpeMyMa (DYHKIHUN HECKOJIBKUX NEPEMEHHBIX.

(Teopema IlIBapia), To ecTh MOPsIOK MU PEPEHIUPOBAHNS HE UMEET 3HAYECHHUS.

Paznen 3: nHTErpajbHOE HCHHCIEHHE

B uHTerpanbHOM HMCYHMCIIEHUU peliaeTcs 3ajada, oOpaTHOM TOM, KOTopas paccMaTpuBa-
nacek B auddepeHnnaaTbHOM UCUUCICHUN . HEO0X0IMMO HANTH s JaHHOW (DYHKITMH f (X) Ta-

Ky10 (DYHKIIMIO, TPOU3BOIHAS OT KOTOPO Oblia OBl paBHA 3aaHHON. HTerpupoBanue GpyHKInH
— J0CTATOYHO CJ'IO)KHBII\/’I pas;len MaT€EMaTUKU, OBJIAJICTh KOTOpBIM MO>HO TOJIBKO, €CJIN CTy,HeHT
«BO3BMET» JOCTATOYHO OOJBIIIOE KOJIUYECTBO HHTETPAIIOB PA3HOTO THUTIA.

Hano tBepao 3HaTh Tabnuily HHTETPaOB OT OCHOBHBIX AJIEMEHTAPHbBIX (PYHKIINHA, OCHOB-
HBIE METOJIbI MHTETPUPOBaHUs (3aMeHa MepeMEHHOMW, MoJABeJeHHe Moa 3HaK nuddepeHnuana,
WHTETPUPOBAHUE TI0 YACTSIM, MTPUEMBI BBIYHCIICHUS] HHTETPAJIOB OT pallMOHAIBHBIX NIpoOei, OT
Pa3HOTo THIIA TPUTOHOMETPUUECKUX (PYHKITHI).

Hamo ocMbICIUThE €IMHCTBO MOJX0Ja K MOCTPOCHHUIO OINPECICHHBIX, KPATHBIX, KPUBO-
JIMHEUHBIX, MTOBEPXHOCTHBIX MHTEIPAJIIOB — IIOCTPOCHUE HEKOTOPOM HMHTETPAIBLHOW CYyMMBI U
MpeaeIbHbIA TEPEXO.

12



3HaTh T€OMETPUUECKUI CMBICT M OCHOBHYIO ()OPMYITY BBIUYMCIICHHS ONpPEICICHHBIX WH-
terpaioB — opmyny HerotoHa — JleliOHuIa, reoMeTpruecKkue U GU3nYeckue NpuiIoKeHus oI-
pEleIEHHBIX U KPAaTHBIX MHTETPAIOB, YMETh HAXOIUTH IUIOIIAAb TUIOCKOW (PUTYpHI, JUIMHY KPU-
BOM, 00bEM U IJIOLIA (b TOBEPXHOCTH TEJI BPALLICHHUS.

7. @OH/ OLIEHOYHBIX CPEACTB

@OHJ1 OLIEHOYHBIX CPEACTB IpenacTaBieH B [Ipunoxenun 2 k padodeil mporpaMMe M BKIIIOYAET
pas3nelsr:

1. MeTobl KOHTPOJIS ¥ OLICHUBAHUS PE3YJIBTATOB 00yYEHUS.
2. I1Ixana ¥ KpUTEpUH OLICHUBAHUS PE3YIbTATOB O0YUCHUSI.
3. O1ieHOYHBIE CPEICTBA.

3.1. Texymuii KOHTPOIb.

3.2. IlpoMexyTouHasi aTTecTalus.
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Ilpunoycenue 1

TemaTuyeckuii NJIaH TUCHUIIMHBI «MaTeMaTHYECKUI aHAJIN3) 110 HANIPABJIEHUIO MOJATOTOBKH
20.03.01 Texnocdepnas 6e30MaACHOCTH

Ipoduas:
«be30nmacHOCTh TEXHOJOIHYECKUX nmpoueccoB M MIPOU3BOACTB»
(0axanasp)
®opma 00y4eHUs — OUHAS
I'ox mpuema 2023/2024
- Buabl yuedHoii padoThl, }
No 3 = ? BKJIIOYAsl CAMOCTOSITe/IbHYI0 | Buabl camocrositesibHOM padoTbl | PDopmbl aT-
n/n Paznen S 3 2 paboTy CTy1€eHTOB, CrtynenroB TecTalNHU
8 am 8 U TPY/10€MKOCTh B Yacax
J | N/C | a6 | CPC | KCP | K.P. | K.IL | PTP | Pepepar | Kp [ D | 3
Bropoii cemecTp

Paznen 1. Iuddepenunanbuoe uc-

yucjaeHue GyHKUMNA OHOM nmepeMeH-

HO#i. UncnoBas oCiIe10BaTeIbHOCTb.

[Ipenen ynciaoBO# MOCIEA0BATEILHOCTH
1.1 | u ero cBoiicTBa. [IpaBumna npenenbHOro 2 1 2 2 4 +

nepexoaa. Oyukmus. [penen hpyHkumm.

TeopeMsl o mpenenax GyHKIUH.

Boiagaua 3aganuii PI'P Ne 1 no mare-

MATHYECKOMY aHAJIU3Y.

IlepBbIil 1 BTOPOM 3amMedaTebHBIE Ipe-
1 | A€l BeckoneuHo Maibie U OECKOHEUHO 2 2 4 4

OoNpIIME BEJIWYHMHEL. DKBUBAJICHTHEIE
OCCKOHEYHO MAJIbIC BEITUYUHEI. PaCKpBI-
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THE HEOIPENICIICHHOCTEH pPa3HOTo THIIA.

1.3

HenpepsiBHOCTh (yHKIMK B TOYKE U Ha
npoMexyTke. OIHOCTOPOHHHE TIPEIEIIBL.
Touku paspeiBa (QYHKIUH, UX KJIACCH-
bukammsi.

1.4

[TpousBonnas ¢ynkuuu. I'eomerpuye-
CKMII M MEXaHWYECKUH CMBICI MPOU3-
BonHoW. IIpaBuna muddepenupoBanus
U (HopMyIbl BEIYUCICHUS TPOU3BOTHBIX.
Tabnuma MpoW3BOJHBIX OCHOBHBIX 3JIe-
MeHTapHbIX ¢GyHKIMH. Texnuka audde-
PEHITUPOBAHUS

1.5

Huddepennman. [IpousBogubie u aud-
depeHnransl BRICHIMX TMOpSakoB. [Ipu-
OJIM)KCHHBIC BBIYHMCICHHUS C TOMOIIBIO
i depeHIaoB.

1.6

[IpaBuno Jlonurans. @opmyna Teiinopa.
Pa3noxeHust OCHOBHBIX 3JIEMEHTAPHBIX
¢bynkuuit o dopmyne Teiinopa. Ipu-
ONMM)KEHHBIE BBIYHMCICHHUS C TOMOIIBIO
¢dopmynsl Teitopa.

1.7

OcHoBHbIE TeOpeMbl AU HepeHInaIb-
HOTO  WMCYUCIEHHA.  MOHOTOHHOCTb
¢byHkMyM, sKkcTpeMmyMbl. HeoOxonumeie
U JOCTaTOYHBIE YCIIOBHSI MOHOTOHHOCTH,
JOKaJIbHOro 9KcTpemyMa. MccnenoBanue
BBINMYKJIOCTH rpaduka pyHkiuu. Touku
neperuoa.

1.8

OO6mras cxema uccineqoBaHus QYHKIMU U
noctpoeHus ee rpaduka. CBoiicTBa
(GyHKLIUH, HENpepbIBHBIX Ha OTpE3Ke.
Haubonbinee v HauMeHbllee 3HAYECHUS
(GyHKIIMU Ha OTpE3Ke.
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CamocrositesibHasi padora Nel Ha ce-
MHHape N0 (yHKUHMAM OJHOM mepe-
MEHHOM

1.9

Paznen 2. DyHKUMA HECKOJbKHX Iie-
pemenHbIX. [Ipenen v HeNpepbIBHOCTD.
OCHOBHBIE  CBOMCTBAa  HENPEPBHIBHBIX
¢dbyakuumii. YactHeie nmpousBoHbie. [lo-
HbIH 1uddepennnan.

Bbigaua 3aganuii PI'P Ne 2 no dvHK-
MM HEeCKOJbKHX MepeMeHHbIX

1.10

[Tpou3BosHbIE CIOXKHOM (QYyHKIMM He-
CKOJIBKHUX TICPCMCHHBIX. YacTHbIe npo-
U3BO/IHbIE U JU(EepeHIraIbl BbICIINX
nopsinkoB. Teopema IlBapua. IIpous-
BOJIHAs 110 HarpaBiieHHI0. ['pajiueHtT.

10

1.11

DOKCcTpeMyM (QYHKIIMH HECKOJIbKHUX Tie-
pemeHHbIX. HeoOxonumble u J1octaToy-
HBIE YCJIOBUS dKCTPEMYyMa.
CamocrosiTeibHasi paGora Ne2 Ha ce-
MHHape N0 (YHKIMAM HeCKOJIbKHX
nepeMeHHbIX

11

1.12

Pa3nen 3. UnTerpasbHoe ucUucjieHue
[TepBooOpazHas. HeomnpeneneHHbIH WH-
Terpajll U ero cBoicrTBa. Tabmuia WHTE-
rpajiloB OT OCHOBHBIX 3JIEMEHTAPHBIX
¢byHkuil. Meron HeENnocpeaCTBEHHOIO
MHTETPUPOBAHUS.

Boinaua 3aganmii PI'P__Ne 3 no unTe-
rPAJbLHOMY HCYHCICHHIO

12

1.13

WuTerpupoBanie ¢ TOMOIIBIO 3aMEHBI
MEePEeMEHHOM, TMOJABEICHHUEM IO/ 3HaK
muddepennmana. Meroa HHTETpUpOBa-
HUS TI0 YacTSIM

13
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1.14

WHTerpupoBaHue panyvoOHANBHBIX ApO-
Oell MHTErpUpOBaHHE HEKOTOPBIX BUIOB
UPPAMOHATIBHBIX M TPUTOHOMETpUYE-
CKUX (DYHKIIHIA.

14

1.15

3anaun, IpUBOJAIINE K MOHSATUIO OIpe-
JesieHHoro uHrerpana. CBoiicTBa ompe-
neneHHoro uHrerpana. ®opmyna Hero-
ToHa-JleitOHua. 3aMeHa mepeMeHHOU |
MHTETPUPOBAHUE MO YacTIM B OMpese-
JICHHOM HHTeTrpaje

15

1.16

[putoskeHHs: OMPEISICHHOTO HHTErpaia
B I'€COMCTPHUU U MCXAHUKC (BI)I'-II/ICJIGHI/IC
IUTOMIACH TIOCKUX (DUTYp, JUTMHBI KPH-
BOI, 00bEMOB, IUIOMIAJICH ITOBEPXHOCTH).

16

1.17

HecoOcTBeHHBIE MHTErpasibl MEPBOrO U
BTOPOT'0 pOJA, UX CBOMCTBA.

17

1.18

3anauu, TpUBOJAIINE K KPaTHBIM HHTeE-
rpajaM. JIBOWHOW W TPOMHOW HHTErpa-
JIbI, MX CBOMCTBA. BEIUmclieHre TBOMHBIX
UHTErPAJIOB CBEJIECHUEM K ITOBTOPHBIM.
['eomeTrpuueckue u pusnvecKue MpuiIo-
JKEHUs KPATHBIX UHTETPAJIOB
KoHTpoJbHOE TecTHPpOBaHHE

18

Dopma aTTecTaAlMU

19-21

Bcero 4yacoB nmo jucuMIJIinHe

18

54

72

PI'P

cam.
pao.
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Ilpunoscenue 2

®OHJI OHEHOYHbLIX CPEJICTB
MO JUCUMUILINHE

«MaTeMaTHYECKHUN aHAJINU3)»

Hamnpasnenue noarorosku: 20.03.01 Texnochepnas 6e30macHOCTh
[Tpoduns: «be30macHOCTh TEXHOIOTHIECKUX MTPOIECCOB U TPOU3BOJICTB
Kadenpa: «Maremaruka.

1.MeToabl KOHTPOJIS U OLleHMBAHUS Pe3yabTATOB 00yUYeHUsI

JUJ1st KOHTPOJISI YCTIEBAEMOCTH M Ka4eCTBa OCBOCHHUS AMCUUIUIMHBI HACTOSIIEH MPOrpaMMOit
IPETyCMOTPEHBI CIITYIOIINE BUABI KOHTPOJIS:
- KOHTPOJIb TEKYIIEH yCIeBaeMOCTH (TEKYILH KOHTPOJIB);
- IPOMEXYTOYHAs aTTecTalus (IK3aMeH).

2. lllkana 4 KpUTEPHUHU OLIEHUBAHUS Pe3yJIbLTATOB 00y4YeHHUs

dopMa NPOME:KYTOUHOI aTTeCTAllMN: IK3aMeH

HpOMe)KYTOLIHaH aTTcCTanuAa o6yqa101u1/1xc;1 B Q)opMe 9K3aMCHA MPOBOAUTCA IO PE3yJibTa-
TaM BBIIIOJIHCHHUSA BCCX BHUI0B y‘le6H01>i pa6OTBI, NpeaAyCMOTPCHHBIX y‘le6HLIM IUIAHOM I10 JaHHOH
AUCHUIIIIMHE, TIPU 3TOM YUYHUTBIBAIOTCA PE3YJIbTATBI TCKYIIECTO KOHTPOJIA YCIICBAEMOCTH B TCUCHUC
ceMeCTpa. OLICHKa CTCIICHU JOCTHIXKCHUA O6y"laIOH_II/IMI/ICH TUIaHUPYEMBIX PE3YJILTATOB 06y‘IeHI/I$I o
JAUCHUIITIMHE MMPOBOJAUTCA IMpEIIoaaBaTeJICM, BEAYIIUM 3aHATHA IO AUCHUIIIIMHE METOAOM 3KCIICPT-
Hoi1 oneHku. Ilo uroram HpOMG)I(}ITO‘{HOﬁ aTTeCTallu 110 JUCHUIIIIMHE BBICTABIIACTCA OLICHKA «OT-
JIMYHO», «XO0POLII0», «YAOBJIICTBOPUTCIIBHO» WUJIIN «HCYIOBJIICTBOPUTCIIBHO)).

HIxaJya oneHUBaAHUA Onucanne

BrimonHeHsl Bce o0si3aTesIbHbIE YCJI0BHSI NMOATOTOBKHM CTY-
AEGHTA K INPOMEKYTOYHOH aTTeCTalluM, NPEIyCMOTPEHHBIE
IporpamMmon JTucHuIUIHbL. CTYIEeHT AEMOHCTPUPYET COOTBET-
CTBHE 3HAHUM, YMEHUH, HABBIKOB ITOKA3aTENSIM, [IPUBEICHHBIM B
OtinyHO TabJnLax, onepupyeT NpUoOPEeTEHHbIMU 3HAHUSAMH, YMEHUSIMU,
HaBBIKAMM, IPUMEHSET UX B CUTyalUsAX IOBBIIICHHON CIOXKHO-
ctu. [Ipr 3TOM MOTYT OBITH JONYIIEHbI HE3HAYUTEIbHBIE OLINO-
KM, HETOUHOCTH, 3aTPYAHEHUS IIPU NIEPEHOCE 3HAHUM U YMEHUMU
Ha HOBBIE, HECTAHIaPTHBIE 3aJa4H.

BeimonHeHsl Bce o0si3aTesbHbIE YCJI0BHSI NMOATOTOBKHM CTY-
JEHTAa K INPOME:KYTOYHOHM aTTecTalluH, INPEIyCMOTPEHHBIE
porpaMMoil JuciUIuIMHbl. CTyIEeHT IEMOHCTPUPYET COOTBET-
CTBHE 3HAHUU, YMCHUH, HABBIKOB I10OKA3aTEJISIM, [IPUBEICHHBIM B
TabIUIax, ONepUpyeT NPUOOPETEHHBIMU 3HAHUSAMH, YMEHHUSIMH,

Xopo1o
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HaBbIKaMHM. B TO ke BpeMs IpU OTBETE JOIYCKAET HECYIIECT-
BEHHbIC [IOIPEIIHOCTH, 3a/ayd pemaeT ¢ HeJA04YeTaMH, He
BIUSIONIUMH Ha OOILTUI XOJ1 peIIeHUsI.

BrimonHensr Bce o0si3aTejibHbIE YCJIOBUSI MOATOTOBKH CTY-
JIeHTa K NPOMEKYTOYHOH aTTeCTAllMM, IPEIYCMOTPCHHBIC
nporpamMmoil aAucHuIIMHbl. CTyIeHT JeMOHCTPUPYET COOTBET-
CTBHE 3HAHUH, YMEHUH, HABBIKOB ITOKA3aTeIIsIM, IPUBEICHHBIM B
TabIUIax, ONepUpyeT NPUOOPETEHHBIMU 3HAHUSAMH, YMEHHUSIMH,

Y 10BIETBOPUTEIIBHO HaBbIKaMu. Ho mokasbiBaeT HernyOOKue 3HaHUS, IPU OTBETE HE
JIOITycKaeT rpyObIX OIMOOK WM MIPOTHBOPEYMIA, OJHAKO B
(OpMyJIMPOBAHUN OTBETA OTCYTCTBYET JOJIKHAsI CBSI3b MEXKIY
aHaJIM30M, apryMEHTallMed U BBIBOJIAMH, B PEIICHHUH 3a/1a4 MO-
I'YT COJiepKaTbecs rpyoble omuOKU. [[ist moayyeHus: npaBUIIbHO-
ro OTBeTa TPeOYIOTCS YTOUHSIOIINE BOIIPOCH.
He BbinonHeHb! 00s13aTe/IbHbIE YCJI0BUS MOATOTOBKH CTY/1€H-
Ta K NPOMEKYTOYHOM AaTTeCTALMHU, IIPEITYCMOTPEHHBIE IIPO-
rpaMmor aucuuiuieel, MJIM cTyneHT n1eMOHCTpHUpYET HENoJ-
HOE COOTBETCTBUE 3HAHWW, YMEHHI, HABBIKOB IIPUBEIACHHBIM B
HeynosnersopurensHo
TabJIUIAx, AOMYCKAIOTCS 3HAYMTEIbHbIE OLIMOKH, MPOSBISAETCS
OTCYTCTBHME 3HAHUM, YMEHUH, HABBIKOB II0 PsAy IOKa3aTeNei,
CTYJEHT MCHBITBIBAET 3HAYUTEIbHbIE 3aTPYAHEHUS IIPU ONEPH-
POBAHMM 3HAHUSIMU U YMEHUSMU.
3. OueHoO4YHbBIE CPeICTBA
Haumenosanue IIpeacrasnenue oue-
Ne KpaTkas xapakTepucTHKa OLEHOYHOTO
[/ | OUEHOUHOrO cpen- cpescTBa HOYHOI'O CpE/ICTBa B
CTBa DOC
1 KonTponbhas (ca- CpencrtBo mpoBepkn yMeHHW npuMeHsATh | KoHTposbHBIE 3a/1a-
MOCTOSITEJIbHAS) MIOJIyYEHHBIE 3HAHUA JUIS PEIICHMS 3a1ad | HUA
pabora OIPENIETIEHHOTO TUIIA 110 TEME WM pa3fe-
(KP) Y
2 | PacuerHo- CpencTBo mMpoBEpKM yMEHUH NpUMEHATh | KoMmimekr  3amaHuii
rpaduueckas pa- IIOJIy4EHHBIE 3HAHUS 110 3apaHee onpene- | s BBITTOJTHEHUS
6ota JIEHHOM METOIMKE Ui PEIIeHMs 3aJad | pacyeTHO-
WA 3aJTaHUH 110 MOJTYJTIO WJIH JAUCIUIUTH- | TpaguuecKoi paboThl
(PTP) HE B LIEJIOM.
3 Ycrabiit onpoc, | CpencTBo KOHTPOIIs, OPraHM30BaHHOE KaK Bomnpocsl o

cobecenoBanue,

crienuanpHas Oecega II€Iarormdeckoro

TeMam/paszaenam
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(YO) paboTHUKAa ¢ OOYYAIOIIMMCS Ha TEMBI, IUCLUILIHHBI
CBA3aHHBIC C U3y4aeMOU JUCLUILINHON, U
paccuMTaHHOEC Ha BBIACHEHHE O00beMa
3HaHUW O0YYaromIerocsi Mo ONpeaeIeHHO-
My pasJieny, TeMe, IpodJieMe | T.11.

Cucrema cTaHIapTU3UPOBAHHBIX 3a/laHUH,
4 Tecr IIO3BOJISIIOIIAS aBTOMAaTU3UPO-
() BaTh NPOLEAYPY U3MEPEHUS YPOBHS 3Ha-
HUW U YMEHUN 00yJaronierocs.

BapwuanTt Tecra

5 | Dx3ameHanuonHbie | CpeacTBO MPOBEPKHM 3HAHWUW, YMEHHM, Ha- | DK3aMEHaIlMOHHBIE
OMIIETHI BBIKOB. MOXKET BKJIIOYATh KOMILUIEKC TEO- | OMIIETHI

PETUYECKUX BOIIPOCOB, 3a/ay, MHpaKTUYe-
(9B) CKHMX 3aJIaHHI.

3.1.Tekymnii KOHTPOJIb

O1eHOYHBIE CPENICTBA TEKYIIETO KOHTPOJIS YCIEBAEMOCTH BKJIFOUAIOT KOHTPOJIBHBIE BOMPO-
Chl U 3a7aHusl B opMe OJaHKOBOTO TECTUPOBAHUS ISl KOHTPOJISE OCBOCHUSI 00YJarOIUMHUCs pas-
JIEJIOB JUCIIUTUIAHBI, mpueM PI'P.

Conep:xanue pacueTHo-rpadgpuueckux pagor.

PacuerHo-rpadpuueckas padora Nel no auddepeHunanbHOMy HcUMCTIeHUI0 PyHKIMI OXHOM
nepeMeHHOH

KpaTkoe copep:kaHue 1 3Tarnbl pacdeTHO-Tpapuieckoi paboThI:
ITpenen unciioBoi MOCIEIO0BATENBHOCTH, Npeien (PYHKIHH.
HccnenoBanue pyHKINN HA HEIPEPHIBHOCTb.

Beruucnenue npou3BoAHBIX (GYHKIUH.

Hccnenoanue GpyHKINU, TOCTPOEHUE TPadUKOB.

PacuerHo-rpadguyeckast padora Ne 2 o pyHKIHMAM HECKOJIBLKHUX IIePEeMEHHbIX.

Kpatkoe coneprkanue pacueTHO-Tpauieckoit paboThI:
OYHKINHI HECKOIBKUX MEePEeMEHHBIX. YacTHBIC TPOU3BOIHBIE. [IpOM3BOIHBIC OT CIOKHBIX (PYHK-
. [Ipon3BoiHas O HAMIPABIEHUIO U TPAJUEHT. DKCTpEMYM (DYHKLMHU ABYX MEPEMEHHBIX.

PacuerHo-rpadguyeckas padora Ne 3 10 HHTErpajJbHOMY HCYHCICHHIO.

KpaTkoe copep:kaHue u 3Tarnbl pacdeTHO-Tpapudeckoi paboThI:
Ilepguiti sman:
MeTopl nHTErpUpOBaHus. Beruncienrne HeonpeaeaeHHbIX HHTETPaJoB.
Bmopoii sman:
[TpunoxkeHus onpeesieHHbIX HHTErpalioB. McciaenoBanue cXoAMMOCTH HECOOCTBEHHBIX HHTETpa-
JIOB.

Komnuexr 3apanmii

JJIsl BBINIOJTHEHNUsI pacyeTHO-rpagudeckux pador (PI'P)
10 TUCHUIUIMHE «MaTeMaTHYeCKHi aHAJIN3)

Teopus npeaeson u nuddepeHnupoBanue PyHKIMHA OTHOI MepeMeHHON

1. Haiitu npenensr:
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“m(Z—n)z—(1+n)2, im Jn+2-3/8n*+3
"~*(14+n)’ —(2-n)’ e 4nt54n

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

n—o 2n2 +1 n—o

ool N4+l
. 2x% +11x +15 . 4x?
lim———— lim——.
x—>-3 X+3 x=0 §In“ 3X
. 2™ 5" sin3x . 7
lim lim lim (1-3x)™"
n—ow 3”*2 +5" x=01 _ eX2 X—+0
0, x<—-rx
2. UccnenoBath Ha HEMPEPHIBHOCTD U BBITOJIHUTD YepTex: Y =<SINX, —7 <X <0
T, x>0

3. Haiitn mpon3BoqHYIO (yHKINU:

_2(3x +4x" -x-2) y =Inarcsinv1—e*.

= 151+ x '
tg X —ctg X X—3t2+1
y=arctgu. 3t
\/E t3
=sin| —+t |[.
yZ_CO;GX y:arctg2;+sin|n2x
3sin(12x+1) 1-2x

y:arctg3ln£ y=(«/§)

3
sin(x—2y)+x—=7x x=e"cost, y=¢e'cost
y

4. CocTaBUTh ypaBHEHMs KacaTeIbHOM M HOPMAaJM K JAHHOW KPHBOM B TOYKe ¢ aOcmuccoil X :
y=x"+8/x-32, x, =4

1
5. IIpoBecTH TOJTHOE UCCIIENO0BAHNE U MOCTpouTh rpaduk f (X) = X'+ =
X

q)yHKIII/II/I HECKOJIBKHNX l'lepeMeHHbIX
2 2
p .o XT+3y
yx =
Xy

1. Haiiti yacTHbIE NPOM3BO/IHBIE BTOPOTO TOPA/IKA, YOETUTBCS, UTO Zy = Z

2

2. Haiitu rpamuent pynakuun z= f(X,y) Br1ouke M (X,,Y,): Z= yT , M,(4,6).
X

3. MccneoBarh Ha SKCTpeMyM GyHKImio Z= X" —X+Yy* +2y.
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HNuTerpupoBanue
BbruncauTh HeonpeaeJdeHHbIe HHTErPaJibl

dx
x-27%dx, | (X+21)e dX, [xcos3xdx, [e*cosxdx,
I o [(x+2)edx, | j

2(x+

X +18 Sin3 X
& dx, (XL gy, A X gy
—6x+18" "x2+6x+5 ¢ (X—6)(x+2) x?+3 cos® x
BBI'H/IC.TI]/ITL Oﬂpe}Ie.ﬂeHHbIe I/IHTeraJ'IBI
7.6

1
[ 3sin®xcosxdx, |
0 0

dx
7+Inx

dx

Nl i(x De*dx, j

}3 f1+x2 dx —f‘ dx }X2+2de
11+\/3x 2 Sarctgx 1(3x+5)?%" o xX*+1

N 2 78 ¢ dx
~* dx V4-x%dx, |3sin?xcosxdx, | ———,
g 1+ X2 '([ '([ '(I;'\/l+ 3X

J(X Derdx, Ix\/7+lnx

Heco0cTBeHHbIE MHTETrPaJIbl

1. YKa)KI/ITC, KaKOW U3 HeCOOCTBEHHBIX HHTCTPAJIOB ABJISACTCA CXOAANINUMCH

T\/;dx, Tx’gdx, Tﬁdx.
1 1 1

2. BoluMcauTh UHTETpall, yCTAHOBUTD €r0 CXOAMMOCTh HJIU PACXOJIUMOCTD j 1
G

3. Beraucnuth HUHTCrpajl, YCTAHOBUTH €TI0 CXOAUMOCTD HJIM paCXOAUMOCTDb “n xdx
1

a dx
4. BBI‘-II/ICJ'II/ITL HeCO6CTBeHHBII/I I/IHTCFpaJ'I I— . YCTaHOBI/ITL €ro CXOANUMOCTHh NJIN
0~/ X

pacxoauMoOCTb.

dx

5. BeurciuTh HeCOOCTBEHHBIM HUHTCrpal J‘ , YCTAHOBUTB €TI0 CXOAUMOCTDH WJIN
-1
PacxXoauMoOCThb.

o0

6. Beraucnurs HUHTETpaJl, YCTAHOBHUTH €TI0 CXOAUMOCTBH WJIN PACXOJUMOCTDH J.

—00

1+ x?

7. BblUnCaUTh UHTErpajl, yCTAaHOBUTH €TI0 CXOAUMOCTb MIIU PacXOJUMOCTh jln xdx
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. X
8. BerurciuTh HeCOOCTBEHHBIM HUHTCrpal .[_2 , YCTAHOBUTB €0 CXOANMOCTb UJIN
X

PacxoauMOCTb.

Kparnble uHTerpaibl

1. I3MeHUTh NOPSAOK MHTETPUPOBAHMSI B IBOTHOM MHTETpajie

6—x

a. j dx [ £ (x, y)dy, b. idyzﬁf (X, y)dx.

2x

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

3. Beruucnurh

H (12x°y? +16x°y* ) dxdy;

D:x=1y=x y:—\&.
4. Bpraucnuth
[T (x* + y)dxdy, D — MHOeCTBO TOUEK MJIOCKOCTH, OFPaHUYEHHOE JTMHUAMH

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

5. Haiitu niomane GUrypsl, OrpaHU4E€HHON TaHHBIMHU JTUHUSMU
=3/x, y=4e*, y=3,y=4.

6. Haiitu nnomaab GpUrypel, orpaHU4€HHON TUHUAMHU Y = X2, y=—X+2

8. Haiitn 00bem Terna, momydeHHoro BpauieHueM Bokpyr ocu OY ¢urypbl, orpaHHYeHHON JIH-

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

9. Haiitu 00bem Tena, moay4deHHoro BpamienneM Bokpyr ocu OX GuUrypbl, orpaHHueHHON JIMHUSIMHA

y=x°, y’=x.
KonTpoJbHbIe padoTsl (IpUMeEpPHI)
Bapuant

1. Hoctpouts rpaduk: Yy = 3C0OS 2X

2. Haiitu npenenst:

_ 2 2 32
n Iirn(5 n)2+(5+n)2 2 lim 1- c2052x 3)lim ); x2 X—2
n—>oo(5_n) _(5+n) x>0 @2 _1 x>2 X° —2X°+X—=2

4) “mx;x—l 5)lim (mj 6)I|m(x—\/x2—x+1)

-2 In(x-1) x>0 1+ XCOS X
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—X, X<0

2
3. MccnenoBaTh Ha HEIPEPHIBHOCTH U BHIMIOJIHUTH YepTexk: Y =4 X7, 0<X <2

3, Xx>2
Bapuant
1. Haiitn npousBoasyo Y, :
X
a) yzarctgslnL 6)y:(\/§)
X+2
X3
B) Sin(x—2y)+—=7x r) x=e"'cost, y=e'cost
T 1
2. Haiitu lim| =—
x>=| X arctgx
, 1
3. IIpoBeCTH TIOJIHOE UCCIEN0BAHUE U TTOCTPOUTh rpaduk f (X) =X"+—.
X
Bapmuanr.
ou
Nel. BerancnuTe NPOU3BOAHYIO 110 HAIIPABIECHUIO 8_ Y HaliTH MOAYJIb BEKTOpA I'PAUEHTA IS
S
X 3

dynximn U =2Xy +——+2° prouke A(6;9;1) B Hanpasnenuu, COCTABIISIONIEM C OCIMH KO-

Jy

3 6 T

opauHat yrael COSa = ?, COSﬂ = ?, y < E

Ne2. VcenenoBars Ha sketpemym dyrxumio Z = Xy(1— 4x? —4y) 5.

Ne3. z=In(y—x*), Xx=+/sint, y=cost. Haitru %

Bapuant

Boiuucanume:

16 dx 2
1. '!\/;_2. 2. !(2x+1)-lnxdx .
3x? -4 sin’ 3x 2x—1
3. dx.4. | ——dx.5. | ————dx.
Ix2+4x * J‘cosz3x * '[1/4—2x—x2 *

1. Brrunciaute HUHTETpaJIbl:
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Ixe_Y dx . J.
x-+/In x
I/I306paSI/ITI> o6nacn, UHTErPUPOBAHMS M M3MEHUTD MOPSJOK MHTErPUPOBAHHUSA B IIOBTOPHOM HUHTErpaje

Vas—x?
j dx j S5 y)dy.

BreluncnuTte minomans QUrypel, OrpaHHMYCHHOW JIMHUSIMH

2
y=2—-Xx", y=Xx.
BapuaHT 3aiaHuii TPEHUPOBOYHOI'0 TECTA.

3agaun

3
1 yacTh 1. y=sininx, y',y"=? 2. y:M, dy -7
X
y =3x*+xe*,%,=2,1x=0,1, Jy—?

4. HaiiTi IpoM3BOAHYIO Y, :

a) y — 5 Sin4 X—3 6) y — Xarctg?x
V X

y

B) €Y += =0s3X r) X=cost+sint, y=sint—tcost
X

5. Uccnenosars Ha skcTpeMyM f (X) = (X —3)2 (X —5) .

2%
. €
6. Halitu uHTEpBaIbl MOHOTOHHOCTH Y = — .
X

3
X
7. Haiitn Haubonbinee, HanMenblee 3Hauenne Gyukuun | (X) = 3 —16X na orpeske [—5;1] :

1
8. ITocTpouTs KacaTenbHYIO K rpaduKy QyHKIUU f (X) = 3arccos x* B Touke X = E .

2 4yacTh 9. Haiitu ipenemnsr:

2_ 2 2 _
1) Iim(3+n)2 (2+n)2 Dlim92X g jim X EZXZ3 -y 195X
"> (2+n)" —(1-n) x>0 @2 —1 >3 x° +5x° + 6X xoZ tg3x

3 4gacThb

0, x<-7&
10. UccnenoBath Ha HEMPEPHIBHOCTh M BBIMOIHMTH uepTex: Y =<SINX, —7 <X<0,
T, X220



11. TIpoBeCTH MOJHOE UCCIIEN0BAHNE M TOCTPOUTH rpaduk | (X) 4
Kpurepum ouenku:

- OLICHKA «3aYTE€HO» BBICTABIIETCA CTYAEHTY, €CIM OH PETYJISPHO B TEUEHHE CEMECTpPA IPEICTaB-
JISJ1 pELIeHMs 3a7a4, BBIIIOJIHUII ITIOJHOCTHIO BCE 3a1aHUS M UX 3allUMTHII, OTBETUB Ha BOIIPOCHI IIpe-
[I0JaBaTelIs;

- OLICHKA «HE 3a4TEHO» BBICTABIIACTCS CTYIAEHTY, €CJIM OH HEPETYyJIPHO B TEYEHUE CEMECTpA IIpe-
CTaBJISUT PEICHUS 3a/1a4, BHIOIHIII 3a1aHHs HE TIOJTHOCTBHIO MJIM BOOOIE HE MPEACTABISIT pabOTHI
Ha [IPOBEPKY, JOIYCKAET CYLIECTBEHHbIE HETOUHOCTHU B OTBETAX HA BOIPOCHI IIPENOAABATEIIA.

Jlyist mpoBeieHrsT TeKYIIer0 KOHTPOJIS 3HAHUN CTYJIEHTOB B JUCTAaHIIMOHHOM ¢opMaTe B pa3pado-
TaHHBIX Kadenpoi «MaTemaTukay OHJIaH-Kypcax UMEIOTCs POMEKYTOUHbIE (MIPOOHBIE) TECTHI.

3.2. IlpoMeskyTOUHAS aTTECTALUA

[TpomexxyTouHas arrectanus - (3K3aMeH) IPOBOIUTCS MO OMIIeTaM B YCTHOU opme.
Bpems 1 HOATOTOBKH OTBETA Ha BONPOCH! HE Ooinee 45 MuH.

buier BKIIIO9aeT TEOPETHUECKUI BOIIPOC U 3a4a4H.

KoMIuteKkThI 5K3aMEeHaIIMOHHBIX OMJIETOB XpaHATCS Ha Kadeape «MaremaTukay.
TunoBble BAPHAHTHI OUJIETOB MPUJIATAIOTCH.

KoMmmuiekT Bonnpocos

Mo AUCHUIIIMHE «MaTeMaTH4eCKUd aHAJIN3»

JAuddepenunanbroe ucunciaeHue GyHKuuii 0HON NepeMeHHO

[ToHsATHE TEpeMEHHON BEIMYMHBI U 00JIACTH €€ U3MEHEHUSI.

MOHsATHE (DYHKIIMOHATILHON 3aBUCUMOCTH, KiIacCU(pUKAIKs (yHKIIAN.

Onpenenenne 1 TUIBI YACIOBOM MOCIEI0BATEIBHOCTH.

[Ipenen uncnoBoil mocnea0BaTENBbHOCTU. ApU(METHUECKUE OTIEpallK HaJl MOCTIEA0BaTEIbHO-

CTSIMH.

5. VYcnoBus cyliecTBOBaHUS KOHEYHOIO IMpejiea YUCIOBOM MocienoBareabHocTu (Teopembl Ko-
i 1 Beliepmrpacca).

6. Bropoii 3aMevaTebHBINA TTPeIe.

7. llpenen ¢ynxnuu. Onpenenenus. ['eomeTpudeckas MHTEpHIpeTalus MOHATHA npenena QyHK-

unu. CBOMCTBA MPEETOB.

beckoneuHo maiible, 6eCKOHEUHO O0bIINe (PYHKIHH.

9. [IlepBsIif 3aMeYaTeNbHBIN MTPEICI.

10. BeckoHeuHO MaJible BETUYUHBI. DKBUBAJICHTHbIE OECKOHEUHO MaJlble U X HUCIOJIb30BaHUE MPH
BBIUHCIICHUH TIpeiesioB. Tabinia S3KBUBAJIEHTHBIX OECKOHEYHO MallbIX.

11. HempepsIBHOCTh (DYHKIIMK B TOUYKE M Ha mpomexyTtke. OnHocropoHHue npenaensl. Kiaccudu-
KalMs TOUYEK pa3phiBa rpaduka.

12. CgoiicTBa QyHKIIMI, HENpepHIBHBIX Ha O0Tpe3ke (TeopeMsl Beliepmrpacca, bonprano — Komm).

13. IIpousBoanas. ['eomeTpuueckuii u pusndeckuii cMbICT Tpou3BoaHOM. KacaTenpHas u HOpMaib
K IUIOCKOU KpUBOM.

14. Tabnwuia MpOU3BOIHBIX OCHOBHBIX 3JIEMEHTAPHBIX ()YHKITUM.

el AN

o
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15.

16.

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

23.
24.

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

ok wdpE

© o~

CoNoakwNE

10

11.

CBs3b MEXIY CyLIECTBOBAaHHEM MPOU3BOAHON (QYHKIIMH B TOUKE M HETIPEPHIBHOCTHIO (PYHKIIUU
B TOM K€ TOUKE.

[Ipou3BoaHasi CyMMBbI, TPOU3BEACHUS, YaCTHOTO. [Ipon3BonHas CIOXKHON U O0OpaTHOW (yHK-
HAH.

[Tpou3BoaHas mapaMeTpUUYECKH 3aJlaHHON (PYHKIINH.

[IpousBonHas GyHKIMH, 3aJaHHON HESBHO.

HuddepenunpoBanue cI0KHON MOKa3aTeNbHONW (QYHKINH.

Huddepenumnpyemocts. Juddepennuan. ['eomerpuyeckuii cMmpica nuddepeHiuana.
[TpousBoanbie U 1u(GEpeHIaIbl BBICIIMX TOPSIKOB.

OcHoBHble Teopembl AuddepeHnnaibHoro ucurciaeHus (reopema depma, Teopema Poms, Teo-
pema Jlarpanxa, Teopema Komn).

[IpaBuno Jlonurans.

Mmuorounen Teitnopa u ero coiictBa. ®opmyna Teitnopa. OcraTounslii wien ¢popmynsl Teii-
nopa B popme Jlarpanxka u Ileano.

AcumnTotsl rpaduka GyHKIHH.

OkctpemyM. HeoOxoaumoe ycioBue 3KkCTpeMyma.

JlocTaTouHbIE YCIOBUS KCTPEMyMa.

JloctaTouHoe ycnoBue Bo3pacTaHus (yObIBaHUA) QYHKIUH.

HauGonpiiee u HanMeHbIee 3HaYCHUS (DYHKIIUN Ha OTPE3Ke.

BrinmykiiocTh, BOTHYTOCTb, TOUKa Nieperuda. JloctaTouyHoe ycloBHE BOTHYTOCTH (BBIITYKIIOCTH).
Heo6xoanmoe ycnoBue Touku neperuda. Jfocratounoe ycinoBue neperuoa.

OO61as cxemMa MOCTPOCHHUS U UCCIIeJOBaHUs rpaduka QyHKIIUH.

(I)yHK].[I/II/l HECKOJBbKHUX MEPEMEHHDBIX

OnpezneneHye U reOMETPUUYECKUN CMBICT (DYHKIIHHU IBYX EPEMEHHBIX.

JIuauu ypoBHS QYHKIUU IBYX [I€PEMEHHBIX.

YacTHble TPOU3BOAHbBIE (DYHKIIMHM HECKOJIBKUX MEPEMEHHBIX, UX T€OMETPUUYECKHI CMBICI
@DYHKIMH HECKOJIBKUX NEPEMEHHBIX, TOHATHE MOJIHOTO nuddepenuana.
JuddepenunpoBanue ca0KHbIX QYHKIUNA HECKOIBKUX MEPEMEHHBIX.

[Tpon3BoIHBIE BBICIINX MOPSIIKOB (DYHKIIMN HECKOJIBKUX NepeMeHHbIX. CMeIIaHHbIe TPOU3BO -
Heie. Teopema IlIBapua.

[TpousBoaHas GyHKIIMM HECKOIBKUX TEPEMEHHBIX 110 HAIPaBJICHHUIO.

[Tpon3BogHas 1O HAIIPABIEHUIO U TPAJAUEHT CKaJISAPHOTO MOJIS.

DKCTpeMyM (PYHKIIUU HECKOJBKHUX MEPEMEHHBIX.

. Heob6xonmmoe 1 1ocTaTOYHOE YCIIOBHSI SKCTpeMyMa (DYHKIIMU ABYX MEPEMEHHBIX.

HNHTerpajbHoe ucUncIeHue

[TepBooOpazHasi, HeonpeaeaeHHbIH nHTerpai. Tadn1iia OCHOBHBIX HHTETPAJIOB.
3ameHa NepeMEHHOM U MHTETPUPOBAHME 110 YaCTSIM B HEONIPEIEIEHHOM UHTETpaJe.
WHTerpupoBanue ¢ TOMOIIbIO MOABEICHH 01 3HaK AuddepeHnuana.
HuTerpupoBanue palioHaIbHbIX APOOeH.

WMHTerpupoBaHue 110 4aCTSIM U 3aMEHa [IEPEMEHHOM B ONPEAEIICHHOM HHTErpalle.
WuTerpupoBanue TpUrOHOMETPUYECKUX (DYHKIUN, OCHOBHBIE TPUEMBI.
WuTerpupoBanue HppaliMOHAIBHBIX (PYHKIUIA.

YHuBepcaibHas TPUHTOHOMETPUYECKas MOJCTAHOBKA.

OnpeneneHHblil nHTErpai u ero coiictea. ®opmyna HeroToHa — JleitbHuna.
[TpunoxeHus onpeneNeHHOro HHTErpaia K peIeHnI0 FeOMETPUUECKUX U (PU3UYECKUX 3a1au.
Brluncnenue miomaaei ¢ NoMoIIbo OIPENEICHHOTO HHTErpaa.
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12. Beruucnenue 1ioaay U JJIMHbl KPUBOH, 3aJaHHON ypaBHEHUSIMH B TapaMeTpUIecKoil popme.

13. Beruucnienue mioma i KpuBOJIMHEHHOI0 CEKTOpa B MOJIAPHBIX KOOPAWHATAX.

14. Boluncnenue 1uioniafied B IPSIMOYTOJIBHBIX M HOJSPHBIX KOOPAMHATaX C IIOMOIIBIO OIpe-
JICJICHHOTO MHTErpaja.

15. Beruncnenue JUIMHBL JyTH ¢ TOMOILBIO ONPEEICHHOT0 HHTETpaa.

16. Beruucnenue JUIMHBI AyT'U KPUBOM, 3alaHHON ITapaMeTPUUYECKH.

17. Beruucnenue o0bemMa Tela BpalleHus C MOMOIIBIO ONPEAETICHHOTO HHTETpaa.

18. Beruucnienue miomaay NoBepXHOCTH Tella BpalleHus.

19. HecoGcTBeHHBIE HHTETPAIIBI IEPBOTO M BTOPOTo TUMA. [IOHATHS CXOOMMOCTH U pacXOJAUMOCTH
HECOOCTBEHHOI'O MHTErpaa.

20. HecoOGcTBeHHBIE MHTETPANIBI OT Pa3pbIBHBIX (DYHKITHIA.

Tunosbie BApUAHTHI OUJIETOB
0o gucuumiInae «MareMaTHuecKui aHaJIn3»

MMHUCTEPCTBO OBPA30OBAHUS 1 HAYKU POCCUNCKOM ®EJIEPALIAN
OEJIEPAJIBHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE
YYPEXJIEHUE BBICIIET'O ObPA30OBAHUA
«MOCKOBCKHUI MOJIUTEXHUYECKHWI YHUBEPCUTET»
(MOCKOBCKHWM MMOJINTEX)

®axynpTeT 0a30BbIX KOMIIETEHIIHH, Kadenpa «MaremaTrka
Jqucuummza  «MaTeMaTH4eCKU aHaIu3»
Kypc 1, cemectp 2

3K3AMEHAIIMOHHBIMEUJIET
[TepBooOpasnas, HeomnpeaeIeHHbIN HHTErpall. Tabmuila OCHOBHBIX HHTETPAJIOB.
HaiiiuTe SKCTpeMyMbl U TOUKH Tleperuda Gpynkuuu Y = (X —1)e™™.

Haiitu rpaguedt QyHkiun Z = y\/x_y B Touke M,(14).

A w e

Brrunciaurts HeOHpeHeHeHHLIﬁ HUHTCrpaJl

j dx
5—x+5-x

5. YKa)KI/ITe, KaKo# 13 HeCOOCTBEHHBIX HHTCETpaIoB ABIACTCA CXOAAIUMCS

T\/;dx, Tx‘sdx, T\/Fdx.
1 1 1

YTBepxkaeHo Ha 3aceqanuu kadeapsl MateMaTuku « 03»052023 r., mpotokon Ne 10

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

MMHUCTEPCTBO HAYKHU U BBICIIEI'O OBPA30OBAHUS POCCUMCKOM ®EJEPAIN
®EJIEPAJIBHOE I'OCYIAPCTBEHHOE ABTOHOMHOE OFPA3OBATEJILHOE
YUPEXJEHWE BBICIHIET'O OFPA3OBAHUS
«MOCKOBCKHNH NOJJUTEXHUYECKH YHUBEPCUTET»
(MOCKOBCKHWMH MMOJIUTEX)

@akynbTeT 0a30BBIX KOMIETECHIIUH, kadenpa «MaremaTHKa»
Huciunnuaa «MaTteMaTHYeCKUM aHalIn3)
Kypc 1, cemectp 2
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DK3aMeHAIMOHHBIN onyteT Ne 1

1. HecoOcTBeHHbIE HHTErpaibl MEPBOTO U BTOPOro tuna. [IoHATHS cXOAMMOCTH U PacXOIUMOCTH
HCCO6CTB6HHOFO HHTerpana.

_2?

14t

2. Haiitu npon3Boany0 QyHKIMH, 33JaHHON MApaMETPUIECKH X = 1# y

+t2
3. MccenoBath Ha SKCTpeMyM QYHKIHIO Z = X> — X+ Y + 2V,
7.6
4. BBIYUCIHTH ONpPE/CICHHbIA HHTErpall I?;sin2 X COS XdX .
0

5. Haiiti 00beM Tea, mosrydeHHOro BpaiieHueM BOKpyr ocu OX  ¢urypbl, orpaHHueHHOM JIn-
3
ausmu Y =X, y=1 x=0.

YTBepkaeHo Ha 3aceqannu kKadeapel MaTeMaTrku « 03»052023 r., mpotokon Ne 10

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

s mpoBeneHUs MPOMEKYTOUHOTO KOHTPOJISI 3HAHUM CTYACHTOB B AMCTAaHLMOHHOM (hopmare B
paspaboTaHHBIX Kadeapoit «MaTemMaTrhkay OHJIAHH-KypcaX HUMEIOTCS UTOTOBBIC TECTHI.
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