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1.  Ileam, 32124y U IVIAHUPYeMble Pe3yJabTATHI 00y4eHHUs 10

JTUCHHUILINHE
K OCHOBHBIM yensim OCBOEHUS JUCUHUIUIMHBI « MaTeMaTHYeCKUil aHAJIU3) CIEAYET OTHE-
CTH:
- BOCIIUTaHHE y CTYACHTOB OOIIe MaTeMaTH4YeCKON KYJIbTYpbI;
- IpuoOpEeTEeHHE CTYACHTaMH IIMPOKOT0 Kpyra MaTeMaTH4eCKUX 3HAaHUM, yMEHHUI 1 HaBbI-
KOB;

- Pa3BUTHE CIIOCOOHOCTH CTYJEHTOB K MHIYKTUBHOMY M JEIyKTMBHOMY MBIIICHHIO
Hapsay ¢ pa3BUTHEM MaTEMaTUYECKON MHTYHIINH;

- YMEHHE CTYJCHTaMH Pa3BUBATh HABBIKA CAMOCTOSATEILHOIO U3YUYEeHUsl yUeOHOH 1 Hayy-
HOM JINTEpaTyphbl, COAEPKAIEH MATEMATUYECKUE CBECHUS U PE3YJIBTATHI;

- IOATOTOBKY CTYZICHTOB K JI€ATEIbHOCTU B COOTBETCTBUH C KBAIM(UKALIMOHHON XapaKTe-
PHUCTHKOI OakajiaBpa 10 HalpaBJIeHUIO, B TOM YKciie (GopMHUpOBaHHE YMEHUI UCIIOJIb30BATh OCBO-
€HHbIE MaTEMaTUYECKHE METOBI B MPO(HECCUOHAIBHON AEATEIbHOCTH.

- MIOITOTOBKY BBICOKOKBAJIM()ULIMPOBAHHBIX KaJpOB, BOCTPEOOBAHHBIX B yCIOBUSAX UG-
pPOBOil TypOYJIEHTHOCTH U BBICOKMX TEXHOJOTMUECKUX PUCKOB COBPEMEHHOW HU(PPOBON IKOHO-
MHKH.

K ocHOBHBIM 3a0auam 0CBOEHUS TUCIUILIMHBI «MaTeMaTH4eCKil aHaIH3» ClIeyeT OTHe-
CTH:

- OCBOCHHUE CTYJICHTaMU OCHOBHBIX HMOHATHH, METOIOB, (OPMHUPYIOIIUX OOIIYI0O MaTeMa-
THUYECKYIO TIOATOTOBKY, HEOOXOAUMYIO JUIsl YCIICIIHOTO PEIICHHsI MPUKIIAIHbBIX 3a7ay;

- (hoopMupOBaHHE Y CTyJeHTa TpeOyemMoro Habopa KOMIETEHIINH, COOTBETCTBYIOIUX €0
HAIPaBJICHUIO IOJTOTOBKU U 00ECIIEUNBAIOIINX €70 KOHKYPEHTOCIIOCOOHOCTh Ha PhIHKE TPY/Ia.

OO0yuenue 1o qucuuiuinae «MaTeMaTHUeCKH aHaIN3» HapaBiieHo Ha (opMUpOBaHue y o0yya-
folmxes ciaeayomux komnereHui B coorserctsun ¢ @I'OC 09.03.01 MupopmaTika 1 BbIYHC-
JUTeNbHAs TEXHUKA, YTBEP)KIACHHBINA MpHukazoM MuHHcTepcTBa 00pa3oBaHus M Hayku Poccuii-
ckoit depeparuu ot 19.09.2017 Ne 929:

Koa v HaumeHoBanue KoOMIeTEHIIMIA

NHaukaTopbl 10CTHKEHUS KOMITe-
TEeHIMH

VYK-1. CnocoGeH ocymiecTBIsATh NOUCK, KPU-
TUYECKUN aHaJN3 ¥ CHHTE3 UH(OpMAIIHH,
MPUMEHATh CUCTEMHBIN MMOJIXO0/ JIJIsI PELICHUS
IIOCTAaBJICHHBIX 3a1a4

NVYK-1.1. Ananuzupyer 3agady, BbIAEIASA €€
0a30BbIE COCTABIIAIOLINE

NYK-1.2. OcymiecTBisieT NOUCK, KPUTHIECKU
OIIEHHMBAET, 00001IaeT, CUCTEMATU3UPYET U
pamxupyet nHpopmalnio, Tpedyemyro Jist
pelIeHHs TOCTaBICHHON 3a/jaun

NYK-1.3. PaccmaTpuBaeT u npejjaraer pa-
[IMOHAJIbHBIE BAPUAHTHI PEIICHUS TOCTaBIICH-
HOM 3a/1a4M, UCTIOJIb3Ysl CUCTEMHBIN MOAXO/,
KPUTHYECKH OLICHUBAET UX JIOCTOUHCTBA U
HEJ0CTaTKU

OIIK-1. CiocoOeH npUMEeHSTh €CTECTBEHHO-
Hay4HbIC U OOIIENH)KEHEPHbIE 3HAHUS, Me-
TOJIbl MATEMAaTUYECKOTO aHAJIN3a U MOJAEIH-
POBaHUs, TEOPETUYECKOTO U SIKCIIEPUMEH-
TAJILHOTO HCCIIC0OBAHUS B PO ECCHOHAIb-

HOU A€ATEIbHOCTH

HOIIK-1.1. 3HaeT OCHOBBI BBICIIEH MaTeMa-
TUKH, METOABI U MOJIEJIN, IPUMEHSEMBIE B Pa3-
JUYHBIX 00JIaCTAX.

NOIIK-1.2. YMmeeT npuMeHITb METOJbI JUC-
KPETHON MaTE€MaTUKH, CUCTEMHOTO aHalu3a,
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MaTE€MaTUYECKOr0 MOJEIUPOBaHUSL IJIsl HC-
CIIEIOBaHUS M Pa3pabOTKH MPOQeCcCHOHATb-
HBIX 3371a4 U MPOIECCOB; MPUMEHITh MaTeMa-
THYECKOe oOecrieueHrne Mpu MOACIUPOBAHUN
MPUKJIAIHBIX U HHPOPMAIIMOHHBIX TIPOIIECCOB.
HOIIK-1.3. BrageeT MmeTo1aMu COCTaBICHUS
MaTEeMaTUYECKUX MOJEJIEH U perieHus 3a1a4y
JIMHEWHOTO Y HEJIMHEWMHOT O ITPOrpaMMUPOBa-
HHSL.

2. MecTOo JUCHUHMILIMHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

JucnurniauHa OTHOCUTCS K o0s3aTenbHOM yacTu Osioka b1: Monyns «Marematndeckue u ecTe-
CTBEHHO-HAYYHbIE JUCIUIUIHHBDY.
Hucnurnnuaa 6a3upyeTcst Ha CleayroIIeH, MpORAeHHOW TUCIUILTAHE:
- TMHEeHHas anredpa.
Huctunnuaa « MaTeMaTHYecKHi aHaI|3)» JJOTHYECKH CBSA3aHa C TIOCISYOIIMMU TUCIUATITHHAMU
B ocnosnoii wacmu:
. Jluckpemmuvle cmpykmypvi u KOMAbIOMUHS,
. Ocnosvt UKT;
OcHOB8bL NPOCPAMMUPOBAHUSL.
B uacmu, gpopmupyemoii yuacmuuxamu oopazo8amenbHbix OMHOULEHULL:

. Cmamucmuyeckue mMemoovl 8e0-aHATUMUKU;
. Aneopummul u cmpyKmypvl OGHHbIX
. Mamemamuyeckue memoowvl ananu3a OAHHbIX.
3. CTpykTypa u coep:KaHue IUCUUIIINHBI

OO0mmast TpyJ0€MKOCTh JUCIUIUIMHBI COCTABIISIET 4 3a4eTHBIE eAMHUIIEI - 144 Jaca.

3.1. Buabl yueOHoii padoThl H TPYA0EMKOCTh

n/n Buj yueOHoit padoThI Koawnecrso Cemectp 2
4acoB
AyIMTOPHBbIE 3aHATHS 72 72
B toMm uucne:
Jlexuun 18 18
1.
CeMuHapcKkue/mpakTHUECKUE 3aHATUS 54 o4
2.
JlaGopaTopHble 3aHATH - -
CamocTosiTejibHas paboTa 72 72
IIpomexyTOUHAS aTTeCTALMSA
9K3aMEH €] C)
Hroro 144 144




3.2. TemaTu4yeckuii NJIaH M3y4YeHHs TN CHUTNITHBI

Pasmemién B npunoxenuu 1 x pabodeii mporpamme.

3.3. Coaep:xaHnue pa3ieoB TUCHUINTHHBI

BBeaenue

Hpez[MeT, 3aaa4i U COACPKAHNUE NUCHUILTINHEI. OCHOBHBIE 3TaIbl Pa3BUTHA TUCHUILIINHBI.
CprKTypa Kypca, €ro MECTO U PpOJIb B TIOATOTOBKE 6aKaJIaBpa, CBA3b C APYIr'UMHU JUCHUIIJIIMHAMU.

Paznea 1. luddepenunanbHoe ucuucjienue pyHKuuii 0HOM nepeMeHHOi

Tema 1. Hucnoas nocnegoBaTesbHOCTh. [Ipenen 4ncioBoit mocaea0BaTeIbHOCTU U €T0
cBoricTtBa. dynknus. [Toctpoenne rpadukoB pyukiuii. [Ipenen ¢pynkuun. OCHOBHBIE TEOPEMBI O
npeznenax Gyskuun. [lepBoiii u BTopoii 3ameuaTensHble peaenbl. CpaBHEHHE 0ECKOHEYHO MabIX
1 OECKOHEYHO OOJIBIINX BEJIUYMH. DKBUBAJICHTHbIE OECKOHEYHO MaJble BEJIUYUHBI.

Tema 2. HeripepsIBHOCT (DYHKLIMI B TOUKE U HAa IPOMEXYTKe, TOuKM pa3ppiBa (yHKIINH,
uX Kiaccuukanus. ACUMITOTHI rpaduka PyHKIINU, UX KIacCHU(PUKAIIHS.

Tema 3. IIpousBoanas pynkiun. I'eomerpuueckuit 1 GU3NMYECKUI CMBICT TPOU3BOTHOM.
[TpaBuna quddepenurpoBanus 1 GOPMYJIIbl BHIYUCICHUS TPOU3BOIHBIX. Tabnuiia mpou3BoIHBIX
OCHOBHBIX JJIEMEHTAapHBIX (pyHKIMI. Beruncinenne npou3BoaHbIX (PYHKIHMMA, 3aJaHHBIX Pa3Inuy-
HBIM 00pa3oMm.

Huddepennuman. [IpousBoausie U auddepeHmams BHICIIUX MOpIakoB. [IpubnmkenHse
BBIUKCJICHHSI C TOMOLIBIO AU PEepeHIInaIoB.

Tema 4. IIpaBwio Jlonuransa. @opmyna Teinopa. PackpbiTue HeonpeneneHHOCTEN pas-
JUYHOTO TUIA. Pa3ioxkeHne OCHOBHBIX JIeMeHTapHBIX QyHKIUH 110 popmyste Teinopa. [Ipubau-
JKEHHBIE BBIUUCIICHUS ¢ TTIOMOIIIbI0 hopmyIsl Telopa.

Tema 5. OcHoBHBIE TeopeMbl TudHepeHIINaTFHOTO HCYUCIeHNs. MOHOTOHHOCTD (DYHK-
1K, SKcTpeMyMbl Heo0XoauMble U TOCTaTOYHBIE YCIOBUS MOHOTOHHOCTH, JIOKAIBHOTO JKCTpe-
myma. MccnenoBanue BIMyKIIOCTH Tpaduka ¢pyHKun. Todku nepernda rpaduka GyHKIHH.

OO6mas cxema uccnenoBanus GYHKIMUA U MOCTpoeHus ee rpaduka. CBoiicTBa (yHKINH,
HENpPEepBIBHBIX Ha oTpe3ke. Hanbombiee n HanMeHblllee 3Ha4eHus PyHKIIUK Ha OTpe3Ke.

Paznen 2. IndPepennuanbroe ucunciaenne QyHKIUIl HECKOJbKUX NePeMeHHbIX

Tema 1. @yHKIIMN HECKOJIBKHX NEPEMEHHBIX. JINHNN M MOBEPXHOCTH YpOBHs. YacTHbIE
npousBoaHbie. [lonubiil nuddepenuman. IlpousBogHbIe CI0KHON (YHKIIUU HECKOIBKUX HEpe-
MeHHbIX. YacTHbIE IPOU3BOIHBIE U JU(PepeHIrabl BRICIINUX nopsaakoB. Teopema IlIBapua.

Tema 2. [IponsBoaHas no HanpasieHuto. [ panuent. KacarenpHas k kpuBoi. KacarenbHas
IUIOCKOCTh M HOpMalib K moBepxHocTH. Dopmyna Teitnopa. DkcTpeMyM (QYHKIMH HECKOIBKUX
nepeMeHHbIX. Heo0Xoaumble U 10CTaTOUHbIE YCIOBUS SKCTPEMyMa.

Pa3nen 3. UHTerpasbHoe HCHUCIEeHHE

Tema 1. IlepBooOpa3nas. Teopema cyliecTBOBaHUSI HeoIlpeneaeHHOro uHTerpana. He-
OTIpe/IeIeHHBI MHTErpall U ero cBOMCTBa. Tabiuia MHTErpajsoB OT OCHOBHBIX JIEMEHTAPHBIX
¢byHkuii. MeTos1 HEemoCpeACTBEHHOTO MHTETPUPOBAHUSI.

MeTobl HTHTETPUPOBAHMS C TIOMOIIBIO 3aMEHBI TIEPEMEHHOM, TIOJIBEIEHUEM MO/ 3HaK U depeH-
nuana. MeToq MHTErpUpOBaHUs 110 YaCTAM.

WHTerpupoBaHie paluoHaIbHBIX Apo0eii, HHTErpUpOBaHUE HEKOTOPHIX BUAOB UPPALMOHATIBHBIX
Y TPUTOHOMETPHUYECKUX (DYHKIIMH.



Tema 2. 3amaun, npuBOISIIKE K MOHITUIO ONpEAeNCHHOro uHTerpana. OnpeaeneHHbIi

MHTETPaJI, €T0 CBOMCTBA. Y CJIOBHUSI HHTEIPUPYEMOCTH. MIHTETrpas ¢ mepeMEeHHBIM IIPEIEI0OM UHTE-
rpupoBanus. @opmyna Hetorona — JleitOnura. 3amMmeHa nepeMeHHO B OIpeIeIEHHOM HHTeTpaje.

[IpunoxxeHus onpeaeseHHOro HHTErpaja B TEOMETPUU U MEXaHUKe (BBIUMCIICHHE TII0Ia-

JeH TI0CKuX (Uryp, AJITUHBI KPUBOH, 00BEMOB.

Tema 3. HecoOcTBeHHBIE HHTETPAJIBI IEPBOTO U BTOPOTO pojia (110 6ECKOHEYHOMY IPOMeE-

KYTKY, OT HEOTpaHHUEHHBIX (DYHKIMI HA KOHEYHOM ITPOMEXYTKE), IX CBOHCTBA.

Tema 4. 3agaun, npuUBOAIINE K KPAaTHBIM HHTETpanaM. JIBOWHON U TPOMHOW MHTETPAJIHI,

ux cBorcTBa. [IpaBuiia BEIYMCIEHUS IBOMHBIX HHTETPAIIOB.

3.4. TemaTuka npakTU4ecKUX 3aHATHH 1O JUCHUILITUHE
«MaTeMaTHYeCKUIl AHAJIM3»

Ne Tema 3ansiTus

/o

1 Paznen 1. Dj1eMeHTBI MATEMATHYECKOT'0 AHAJIHN3A.

YuciioBas 1mocie10BaTeabHOCTh. [Ipenen 4nciioBol Mociaen0BaTeIbHOCTH U €ro CBOM-
crBa. [IpaBuna npenensHoro nepexona. @ynkuus. [Ipenen pynkuuu. Teopemsl o npene-
nax ¢pynkuuu. IlepBblil 1 BTOpOi 3aMeyaTesbHbIE MTPeIebl.

2 CpaBHeHne 0€CKOHEYHO MaJbIX U OECKOHEYHO OOJBIINX BETMYMH. DKBUBAJICHTHBIE Oec-
KOHEYHO MaJIbl€ BEJINYMHBI.

3 PackpbITHe HEOIPeIeIEHHOCTEH Pa3IuYHOro THIIA

4 HenpepoiBHOCTD (hyHKIIUI B TOUKE U Ha MpoMexyTKe. OTHOCTOpOHHUE Tpeenbl. Touku
paspbiBa pynkiun. [Ipumeps! pemenus 3a1a4

5 ITpousBonnas ¢ynkuuu. IpaBuna nuddepenunpoBanust u GOpMyIIbl BEIUUCIECHUS MPO-
n3BoHbIX. TexHuka nuddepeHnmpoBanus

6 HuddepenunpoBanue oopaTHbIX QYHKIMHA, (YHKIMNA, 3aJaHHBIX HESIBHO, TapaMeTpHye-
ckH, Jorapupmmuueckoe nudpepeHnrpoBanmne

7 Huddepenunan. 'eomerprudeckuii cmpbicn auddepennnana. [IponsBoansie u nuddepen-
ITUAJTBI BBICIIHX MOPSIKOB. [IprOimkeHHbIe BRIYUCICHHS C TOMOIIBI0 auddepeHnmaios.

8 [IpaBuno Jlonurtansa. @opmyna Teistopa. PackpbiTe HEONPENETICHHOCTEN Pa3IUYHOTO
tuna. Pa3noxkeHusi OCHOBHBIX JI€MEHTAPHBIX QYHKIMIA 1o Gopmysie MakiopeHa.

9 [TpubnmkeHHbIe BRIYMCIECHUS ¢ moMOIIb0 hopmyssl Teitnopa.

10 | [MonHOE HMccnenoBanue GYHKIMHA U TOCTpOeHUE rpadukoB. [IpumMepsr

11 | IlonHoe uccnenoBanue GpyHKIUNA U ocTpoeHue rpadukoB. [IpumMeps! (TPoIoHKEHHUE)
CamocrositenpHas padora Nel Ha cemuHape 1Mo GyHKIHUSIM OJTHON MEpeMEHHOU

12 | Pa3znen 2. ®yHKIMH HECKOJIbKHX NepeMeHHBIX. JIMHUU U TOBEPXHOCTH YPOBHS. YacT-
HbIE IPOM3BOIHBIE U JU(PepeHIHalI MepBOro NOPsIKa.

13 | [omuwii muddepenmman. IIponsBoanbie cnoxHON (yHKImH. [Ipon3BomHas GyHKIHH,
3aJJaHHOH HesiBHO. YacTHbBIE POU3BOIHBIE U TU(EpEeHIHabl BHICIINX TOPIKOB. Teo-
pema [lIBapiia.

14 | IIpousBonHas no HampasieHHIO. ' panueHT.

15 | DkcrpemyM QYHKIIMH HECKOJIBKHUX MepeMeHHbIX. Heo0xoqumbie 1 JOCTaTOYHBIE YCIOBUS
JKCTpEMYyMa.

16 | CamocrosiTesibHasi padoTa Ne 2 Ha ceMuHape MO (PYHKIHMSIM HECKOJbKHX MepeMeH-
HBIX

17 | Pa3nen 3. UHTerpajibHoOe HCUHMCIEHHE
[TepBooOpasnas. HeonpeneneHHbI UHTETpaAJI U €ro CBOMCTBA. MeToj HemocpeaCTBEH-
HOTO MHTETPUPOBAHHUSL.

18 | UnTerpupoBaHue ¢ MOMOIIBIO 3aMEHBI IEPEMEHHOH, MTOIBEJICHUEM 10 3HaK U depeH-
1uana. MeTo HHTerpUpPOBaHHSI 110 YaCTIM
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NuTerpupoBanne pauoOHAIBHBIX Ap0o0eii, MHTETPUPOBAHUE HEKOTOPHIX BHIOB UPPAIHO-
HaJbHBIX (yHKITHI

20 | MaTerpHpOBaHNE TPUTOHOMETPHUECKUX (DYHKITHIA.

21 | BoluncieHue onpeesieHHbIX HHTEerpalioB 1o Gpopmysie Hetotona-JleiiOHuma. 3amena me-
PEMEHHOW M MHTETPUPOBAHKE TI0 YACTSIM B OTPEICIICHHOM MHTETpaJIe.

22 | IIpunosxeHust ONpeIeIEeHHOr0 MHTErpasla B FeOMETPUN U MEXaHHKe (BBIYMCIICHHUE IIJI0IIa-
neil mnockux Guryp, JUIMHbL KPUBOH).

23 | [IpunoxeHust ONpeIeIEeHHOr0 HHTErpajia B TEOMETPHH M MEXaHUKE (BBIUYUCIICHHE 00be-
MOB, IUIOMIAICH TTOBEPXHOCTH).

24 | HecoOCTBeHHBIE HHTETPAJIBI IEPBOTO U BTOPOT'O POJIa, UX BHIYHUCICHHUE.

25 | 3ajauu, NpUBOJAIIME K KPaTHBIM MHTErpasaM. BeruncieHnue ABOWHBIX HHTErPaioB CBe-
JICHWEM K TOBTOPHBIM. 3a/1a4il Ha U3MEHEHHE MOPSAIKAa HHTETPUPOBAHUS B JBOWHOM HH-
Terpaie

26 | 'eomeTpuueckue u Hpu3HYECKHE MPUIOKESHUS KPATHBIX HHTETPAJIOB, TPUMEPHI BBIYHCIIC-
HUsl.

27 | KoHTpoJIbHOE TECTUPOBAHHE 10 KYPCY.

4, Y4eOHO-MeTOAUYECKOE 1 MHPOPMALMOHHOE o0ecneyeHne

4.1. HopmatuBHble 10kyMeHTHI 1 'OCTHbI

®denepanbHbiii 3ak0H OT 29 aexadps 2012 roma Ne 273-D3 «O6 ob6pazoBanuu B Poccuiickoii
®enepanumn» (C USMEHEHUSIMU U JIOTIOJIHEHUSIMU );

®denepanbHbIi rocy1apcTBEHHBIN 00pa3oBaTeIbHbIN cTaHAapT BhICLIEr0 00pa3oBaHus - Oa-
KajaBpuar 1o HanpasieHuto noarorosku 09.03.01 Muadopmatrka u BBIYMCIUTENbHAS TEX-
HUKa, yTBepkaeHHbIN [Ipukazom MunuctepcTBa oOpazoBanus 1 Hayku PO ot 19 ceHTs0ps
2017 r. N 929 "OG0 yrBepxkaeHuu ¢enepaibHoro... Peqakmus ¢ uamenenusmu N 1456 ot
26.11.2020

[Ipuka3 MunuctepctBa oOpazoBanus 1 Hayku P® ot 05 anpenst 2017 r. Ne 301 «O6 yTBep-
xeHuu [lopsiaka opraHu3anuy U OCylLIECTBICHUs 00pa30BaTeNbHON AEATEIBHOCTH 110 00pa-
30BaTeIbHBIM IPOrpaMMaM BbICILIEr0 00pa3oBaHMs — IporpaMmamM OakajlaBpuaTa, Iporpam-
MaM CIeHaIUTeTa, IporpaMMaM MarucTpaTyphl;

[Topsiok npoBeeHus rocyapCTBEHHOM UTOTOBOM aTTeCTallMy 110 00pa30BaTeIbHBIM IIPO-
rpaMMaM BbICILIEr0 00pa30oBaHus — IporpaMMaM OakajaBpuaTa, IporpaMMaM CleluaInTeTa
U IIporpaMMaM MarucTparTypbl, yTBEpKIEHHbIN prkazoM MuHoOpHayku Poccuu ot 29
nroHsa 2015 r. Ne 636;

[Tono>xeHre 0 MPaKTUYECKON TOATOTOBKE 00YUArOIINXCS, YTBEPKIACHHOE MTPUKa30M MHHU-
CTEepCTBa HAYKHW U BhICIIETO oOpa3zoBanus Poccuiickoit denepanuu 1 MUHHUCTEPCTBA MTPO-
cemenus Poccuiickoit @exeparmu ot 5 aBrycra 2020 r. Ne 885/390;

VYcTaB u ToKaJIbHbIe HOPMATUBHBIE aKThl MOCKOBCKOIO OJIUTEXA

Obnactu npodeccrnoHaIbHON EATENFHOCTH U Chepbl MPO(heCCHOHATLHON AEATENbHOCTH, B
KOTOPBIX BBIITYCKHUKH, OCBOMBIIINE POrpaMMy OakanaBpHara (Jlajnee - BBIITYyCKHUKH ), MOTYT
OCYILECTBIIATH MPO(PECCHOHATBHYIO IEATEIBHOCTB!

06 CBs13b, HHPOPMALIMOHHBIE 1 KOMMYHUKALIMOHHBIE TEXHOJIOTHH (B cpepe MPoeKTUpoBa-
HUS, pPa3pabOTKH, BHEJPEHUS U HKCIUTyaTallil CPEJICTB BHIYUCIUTEIBHON TEXHUKN U HHDOP-
MAaIMOHHBIX CUCTEM, YIIPABICHUS UX KU3HEHHBIM LIUKIOM)

AxanemMuueckuil yaeOHbli 1m1aH no HanpasieHnuto noarorosku: 09.03.01 Mudopmaruka u
BBIYHMCIIUTENbHAs TexHuKa. [Ipoduns: Bed Texnomorun. ®opma o0yuenus — ounas. 2023.
Marpuna pacupeneneHus KOMIETEHIUN




4.2.  OcHoBHasi JInTepatypa

®uxteHronsi] .M. OcHOBBI MaTEMaTHYECKOTO aHAIN3a: YYeOHUK AJi BY30B, 15-¢ u3f.,
crep. CIIO, Jlanb. 2023. Yacts 1. 444 c.

®uxterronsl] .M. OCHOBBI MATEMaTHYECKOTO aHAIHM3a: YYeOHUK i BY30B, 14-€ 3.,
ctep. CII6, Jlans. 2023. Yacts 2. 464 c.

Kynpssues JI.JI. Kpatkuii kypc marematudeckoro aHanuza. T.1. AuddepenunanbHoe 1 uH-
TerpajibHoe UCUUCIeHUs (QYyHKIMHA OJHON nepeMeHHOU. Psanpl: YueOHuK [DeKTpOHHBIN pe-
cypc]: yue0. - DnekTpoH. naH. - Mocksa: ®usmariut, 2015. - 444 c. [Pexum noctyma: URL:
https://e.lanbook.com/book/71994 - 3arun. ¢ skpaHna.]

4.3. JonmoJIHUTEJbHAsI JJUTepaTypa

[TuckynoB H. C. quddepennuanbHoe U HHTETpaIbHOE UCUYHMCICHHS AJI BTY30B. B 2-x To-
max. M.: Uurerpan - [Ipecc, 2009 — 416, 544 c. 180 axk3.
3y6koB B.I'"., JIaxoBckuii B.A., Mapteinenko A.U., Munoctes B.b., ITymkaps E.A. Kypc ma-
TEMATHUKH ISl TEXHUYECKUX BBICIINX y4eOHbIX 3aBeneHuil. Yactu 1-4. M.: MTTY, 2012. 400
9K3.
KpaTtkuii xypc BbICIIEH MaTeMaTUKH [DJIEKTpOHHBIA pecypc]: yued. - DIeKTpoH. HaH. -
MockBa:  HJamkoB wu K, 2017. - 510 c¢. [Pexum  pmocryma: URL:
https://e.lanbook.com/book/93522. - 3ar. ¢ skpana.]
byrpos f.C., Hukonbckuit C.M. Beiciias maremaTuka: y4eOHHK /ISl By30B B 3-X ToMax. M.:
Hpoda, 2009.
HuTerpanbHoe ucurcienue GyHKIUN OJHON U HECKOJIbKUX NEpEeMEHHBIX. Teopus moss: me-
TOJMYECKUE yKa3aHHWs M BapUaAHTHI pacueTHo-Tpaduueckux padot / boaxynoB M.A., bopo-
nuna C.U., [TokazeeB B.B., Teym b.JI., Tkauenko O.N.. M.: MI'TY «MAMI», 2009.
Marematuueckuii ananus. Teopust penenoB U quddepeHInaTbHOe UCUNCICHHE: OCHOBHBIC
MOJIO’KEHHUSI TEOPUHU, METOAMYECKHE yYKa3aHUs U BapUAHThI pacueTHO-Tpaduueckux padot //
bonynos M.A., bopoauna C.U., KopotrkoBa H.H., Tkauenko O.1. M.: MI'TY «MAMM»,
2009.

4.4. JaexkTpoHHBIE 00pa3oBaTeIbHbIE PeCypPChl

[TpoBeneHue 3aHATUI U aTTECTAllUN BO3MOXHO B IUCTAaHIIMOHHOM (hopMarte ¢ MPUMEHEHUEM CH-
CcTeMbI JucTaHimoHHOro o0yuyeHusi yuupepcurera (CIO-LMS) Ha ocHoBe pa3paOOTaHHBIX Ka-
denpoit «MaTtematnka» 3IEKTPOHHBIX 0Opa3oBareibHBIX pecypcoB (DOP) mo BceMm pazaenam

IIPOrPaMMBlI:

DJIeMEHTBI MATEMAaTUYECKOTO https://online.mospolytech.ru/local/crw/course.php?id=313
aHaJIn3a

WuTerpaabHOE HCUUCICHHE https://online.mospolytech.ru/local/crw/course.php?id=3781
(GYHKIMN 0JTHOM epeMeHHOM

Nuddepennumansroe ucuncie- | https://online.mospolytech.ru/local/crw/course.php?id=3362
HUe (DYHKIMI HECKOIBKUX TIe-
PEMCEHHBIX

JlomosHuTENbHBIE TaBel MaTe- | https://online.mospolytech.ru/course/view.php?id=3592
MaTHYECKOTO aHaInu3a

Pazpaboranubsie DOP BKIIOYAIOT TPEHUPOBOYHBIC M HTOTOBBIC TECTHI.

[Topsimok mpoBeneHus: paboT B JUCTAHIIMOHHOM (hopMaTe YCTaHABIMBAETCS OTICIBHBIMU PACIIO-

PSYKEHUSIMH TTPOPEKTOPA M0 YueOHOM padoTe U/ WK EHTPOM Y4eOHO-METOANIECKOM pabOTHI.


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

Kaxnplii cTyneHT obecrieyeH WHAMBUIYaIbHBIM HEOTPAHUYEHHBIM JIOCTYIIOM K 3JIEKTPOHHOU
OMOIMOTEKE MOCKOBCKOTO TIOJIATEXA
https://online.mospolytech.ru/course/view.php?id=7621&section=1 .

HHuTepHeT-pecypcehbl BKIOYAIOT Y4eOHO-METOAMYECKUE MaTepUasbl B AJIEKTPOHHOM BUJE, Mpea-
CTaBJICHHbIE Ha caiiTe mospolytech.ru B pazaene: «lleHTp MareMaTudeckoro 0Opa3oBaHuUs»
(http://mospolytech.ru/index.php?id=4486,

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

[Tone3nple yueOHO-METOAMYECKHUE U MHPOPMAIIMOHHbIE MaTepHalIbl IPEACTAaBIEHbl Ha caiTax:
http://exponenta.ru, http://eqgworld.ipmnet.ru/ru/info/mathwebs.htm.

[Tepeuens pecypcoB nHHOPMAITMOHHO-TEICKOMMYHHUKAITMOHHON ceTH «ITHTepHET» ISl OCBOEHUS
JUCIUIIHHBL: WWW.matematikalegko.ru>studentu, www.i-exam.ru.

4.5. JIu1eH3HOHHOE H CBOOOIHO pacIpocTpaHsieMoe IPOrpaMMHoOe

o0ecrieueHue

Ne| HaummenoBanue | Pazpaborumk [10 | Joctymuocts (iu- | Ccbuika Ha Exunbiii peectp
(mpaBoobitana- LIEH3UOHHOE, CBO- | POCCHICKHX MPOrpamM Jjis
TEJIb) 001HO pacmpo- OBM u b/l (npu Hamu4um)
CTpaHseMOe)
1 [Astra Linux | OOO JIuuieH3uOoHHOE https://reestr.digital.gov.ru/ree
Common Edition | "PYCBUTEX- str/305783/?sphrase_id=9540
ACTPA" 36
2 | MoitOduc OO0 "HOBBIE JIunieH3nOHHOE https://reestr.digital.gov.ru/ree
OBJIAUHBIE str/301558/?sphrase_id=9433
TEXHOJIOT'NN" 75
4.6. CoBpeMeHHbIe MpodeccHOHAIBHBIE 0a3bI JAHHBIX U HH(OPMaALINOH-

HbI€ CIIPABOYHLIC CUCTEMBI

Hepeqeﬂb PECYPCOB CETH I/IHTepHeT, AOCTYIHBIX AJIA OCBOCHUS TUCHUIIJIMHBI:

HaunmeHnoBanue

Ccbuika Ha pecypce

HoctynHocTh

NupopManmoHHO-CIIPABOYHBbIE CHCTEMbI

Stack Overflow

m/

https://stackoverflow.co

HocrtynHa B cetn UH-
TEepHeT 0e3 orpaHuye-
HUM

Nudopmanmonnsie pecypesl Cetn
Koncynbrantlntoc

http:// www.consultant.ru

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

[Topran ®@enepanbHbIX rocyaap-
CTBEHHBIX 00pa3oBaTenbHbIX cTaH- | http://www.fgosvo.ru. JocTymHo
JapTOB BhICLIET0 00pa30BaHUs

JIEKTPOHHO-0M0/THOTEYHbIE CHCTEMBI

Jlanp https://e.lanbook.com/ HoctymHa B cetu UH-
TepHeT 0e3 orpaHuye-

HUUI
IPR Books https://www.iprbookshop | Joctymua B cetn UH-
ru/ TepHeT 0e3 orpaHuye-

HHUH

IIpodeccuonanbHbie 0a3bl JTaHHBIX

baza naHHBIX HAYYHOW AJICKTPOH- http://www.elibrary.ru JoctymHo
HOM OMOINOTEeKU
(eLIBRARY.RU)

Web of Science Core Collection — | http://webofscience.com | JoctynHo
NoJIUTeMaTHyeckas peepaTuBHO-
6ubnunorpaduueckas u
HayKomeTpuueckas (Oubmuomerpu-
yeckast) 6aza TaHHBIX

5. MaTepuajibHO-TeXHUYECKOEe o0ecnevyeHne Q1 CIUITHHbI

MarepuanbHO — TeXHUYecKast 0a3a yHUBEpCUTETa 00ECIIeUnBaeT MPOBECHNE BCEX BUJIOB
SaHSITI/II\/'I, IpeaAyCMOTPCHHBIX yqe6HBIM IJIaHOM, U COOTBETCTBYCT HeﬁCTBYIOIHHM CaHUTAapHBIM U
POTUBOIOXAPHBIM IPAaBUIIaM U HOPMaM.

Kadenpa «MatemaTrka» He pacronaraeT COOCTBEHHBIM ay TUTOPHBIM (DOHIOM U HCIIONb-
3yeT yueOHble ayIMTOPHH U3 o011ero (oHa YHUBEpCUTETA.

HpI/I HCO6XO}II/IMOCTI/I AJIA IPOBEACHUA MHTCPAKTUBHBIX IMPAKTUYCCKUX 3aHATHI HCIIOJIB3Y-
IOTCSI KOMITBIOTEPHBIE KJIaCChl YHUBEPCHUTETA.

6. MeToauuecKue peKoMeH1aluu

6.1. Meroauueckue peKoMeHIAIUN ISl MPeNnoaaBaTeis
10 OPraHu3anuu o0ydyeHust

[Ipexne Bcero, caeayeT oOpaTUTh BHUMaHKUE CTYAEHTOB Ha TO, UTO IPAKTHUECKH BECh U3Y-
yaeMblii UMU MaTepual He TpeOyeT Kakon-1100 CIennanbHOM (JOTMOHUTETHHON) TOJTOTOBKU U
BITOJIHE MO’KET OBITh YCIIEIIIHO U3yUY€H, €CIIU CTYEHTHI OYAyT OCeaTh 3aHATHs, CBOEBPEMEHHO
BBITIOJTHATH JOMAIITHHUE 3aJaHHsI U TTOJIb30BaTHCS (ITPH HEOOXOAMMOCTH ) CUCTEMOH MJIAaHOBBIX KOH-
CyJIbTAlIMM B TEYEHUE KAXKIOT0 ceMecTpa. Bomienmme B Kypc MaTaHalIW3a pa3Jeibl SBISIFOTCS
KJIACCUYECKUMHU, B TO K€ BPEMSI OHU MPAKTUUECKU OPUEHTUPOBAHBI, TAK KaK UMEIOT IIUPOKOE pac-
MIPOCTPAHEHHUE ISl PEIICHMS PA3HOTO POJIa 3a/1a4 BHYTPU CaMOM MaT€MAaTHKHU U NPUKJIAAHBIX 3a-
nad. MIX ocBOeHHME MOMOKET CTYAEHTaM JIOTUYECKH BEPHO, aprTyMEHTHPOBAHO U SICHO CTPOUTH
YCTHYIO U MMHUCbMEHHYIO PEYb, YCIEUTHO MPUMEHSTh HAKOIIJICHHbIE 3HAHUA B MPOQECCHOHATBHON
JESATEIBHOCTH.
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http://www.elibrary.ru/
http://webofscience.com/

Heo6xoauMo ¢ camoro Hadajia 3aHATUH PEKOMEHIOBATh CTYJCHTAaM OCHOBHYIO M JIOTIOJN-
HUTEJIBHYIO JIUTEPATYPY, @ B KOHIE CEMECTpa JaTh CIIMCOK BOIIPOCOB JJIsl IOATOTOBKH K DK3AMEHY.

Ha nepBoM 3aHATHH 1O JUCHUIUIMHE CIeAyeT 0053aTeIbHO MPOUH(POPMHUPOBATH CTYACH-
TOB O BUJE U (popmMax TeKyIied U MPOMEKYTOUHON aTTeCcTalluii 0 JUCIUILIMHE, CPOKAX UX MPO-
BEJICHUSI, YCJIOBUSAX JIOIyCKa K IPOMEKYTOYHON aTTeCTallu, IPUMEHAEMBIX BUAAX IPOMEXKY-
TOYHOT'O KOHTPOJIS.

N3noxxeHne TeopeTHUecKoro Marepuana JOHKHO CONPOBOXAATHCS WIUIFOCTPATUBHBIMU
pUMepamMu, TIIATeIbHO OTOOPAHHBIMU IpenojaBaTesieM TakK, YTOObl TEXHUYECKUE TPYIHOCTH U
BBIKJIQ/IKU TP PEIIECHUN 3a7a4l HE OTBJIEKAJIN OT TJIABHOT'O: OCMBICIEHUS UJIEU U CyTH IIPUMEHSI-
eMbIX MeToJ0B. Cieayer Bcerja ykas3blBaTh IPUMEPhI IPAKTUYECKOTO IPUMEHEHHUS PAaCCMOTPEH-
HBIX Ha 3aHATHAX YPaBHEHUH U GopMyII.

[IpakTuueckue 3aHATUSA JODKHBI ObITh OPraHU30BaHbI MPENOoaBaTeIeM TakKuM 00pa3oM,
4TOOBI OCTAaBAJIOCh BPEMs Ha MEPHOAMYECKOE BBHINOIHEHHE CTYJCHTaMU HEOOJBIIOW CaMOCTOS-
TEIbHON pabOTHI B Ay JUTOPHUH VISl IPOBEPKH YCBOCHHS M3JI0KEHHOTO MaTepuaa.

[IpenonaBaTens, BeAyIIHA MPAKTHUECKUE 3aHATHUS, JOJDKEH COTJIACOBBIBAThH yUueOHO-TEMa-
TUYECKUH IJIaH 3aHATUH C JIEKTOPOM, UCIIOJIb30BATh €MHYIO0 CUCTEMY 0003HAYCHUIA.

[IpenonaBaTenio cieayeT N0OMBAThCS CUCTEMAaTHUYECKOW HENpPEephIBHONW pabOThI CTYICH-
TOB B TE€YCHHE CEMECTPa, HEOOXOAUMO BBISBIISATH CHIIBHBIX CTYICHTOB U IIPUBJIEKATh UX K HAYYHOM
paboTe, K y4acTHIO B pa3HOTO POAA OJUMIIHAIaX U KOHKypcax.

CTyneHT 10KeH OIlyIaTh 3aMHTEPECOBAHHOCTD MPENOJaBaTess B JOCTUKEHUN KOHEY-
HOTO pe3yJsibTaTa: B NMPUOOPETEHHH OOYYaroIIMMUCS MPOYHBIX 3HAHWH, YMEHUH W BIAJCHUSA
HAKOIUICHHOM MH(OpMaIueil Uit pelieHus 3a1a4 B IpoeccuOHaNbHOMN 1eATeIbHOCTH.

6.1.1. O6pa3oBaTe/ibHbIE TEXHOJIOT UM

[IpoBenenue 3aHATHI U aTTecTalMil BO3MOKHO B JTUCTaHIIMOHHOM (hopmare ¢ nmpumeHe-
HHEM CHUCTEMBI JUcTaHIMOHHOTO 00yuyeHnus: yausepcurera (CJJO-LMS) Ha ocHOBe pa3paboTaH-
HBIX Kadeapoi «MaremaTnkay dIeKTPOHHBIX 00pa3oBaTenbHbIX pecypcoB (DOP) mo Bcem pazje-
JaM mporpammsl (cM. 1. 4.4).

[Mopsimok npoBeneHus paboT B AUCTAHIIMOHHOM (hopMaTe YCTaHABIMBACTCS OTIEIbHBIMA
pacropsKeHUsIMU MIPOPEKTOpa MO y4eOHOM paboTe W/UIM LHEHTPOM yueOHO-METOJIMYecKoil pa-
OOTBHI.

6.2. Meroauyeckue yKazaHus J1Jisi 00y4arOUUXCHA M0 OCBOECHUIO
AUCHHUIIHHBI

Pa3nea 1: nuddepenunanbHoe ucuucjieHne PyHKuMii 0JHOH MepeMeHHOI

[Tpu u3ydyennn quddepeHnaIb-HOro NCUnCIeHus GyHKIHA OAHOM IepeMEeHHO 00paThTe
BHHMaHHE Ha OHATHE npejena GyHKIUU B TOYKE M METOBI ero BeruuciaeHus. [Ipexen — oxHo U3
OCHOBHBIX TOHSATHIA MaTeMaTHYecKoro aHanu3a. llpu BBIYMCICHWHU TpenesioB (yHKIMH HAJO,

MIPEXKJE BCErO, BBISICHUTH XapaKTep HEOIPEAEICHHOCTU 9, S, 0-00,00—00,1" |. Yto6sr
o0

OBJIQJICTh TEXHUKOHN pEIIeHUs 3a/7a4 Ha BHIYMCIICHHE TIPEIENIOB, HAJI0 3HATH JBA 3aMeYaTeIbHBIX
npeena, TabJuIly SKBUBAJICHTHBIX O€CKOHEUHO MaJIbIX, TpaBuiio Jlomurans, pa3TudHble TPUEMbI
PACKPBITHSI HEOTPEISIICHHOCTEH B 3aBUCHMOCTH OT BUAA (YHKIIMHM U PEIIUTH JOCTATOYHO OOIh-
110€ KOJIMYESCTBO 3aaa4.

[Ipn w3ydeHHn TeM, MOCBAIICHHBIX NPOU3BOAHONW u auddepennuany GyHKIUM, HATO
OCMBICJIUTh UX T€OMETPUYECKUN CMBICI, TOHUMATh pa3iudre Mexay HUMu (auddepeHmman - 3o
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rJIaBHAs JJMHEWHAas 4acTh npupaiieHus GyHkimun). TBepao 3HaTh (Kak Tabiauily yMHOXKEHuUs) Gpop-
MyJbl A depeHIInPOBaHNs OCHOBHBIX AJIEMEHTApHBIX QYHKIWMN W mpaBuia nuddepeHmpoBa-
HUS (BCe, KOHEYHO, HO 0COOEHHO NpaBmiIo AupdepeHInpoBaHMs CIOKHON QyHKIUH).

OOparute BHUMaHUE TaKke HAa 0cCoOOeHHOCTH auddepeHnnpoBanus QyHKIIUN, 3aTaHHBIX
B HESIBHOHM (popMe, MapaMeTpHUECKH, Ha IIPUEeM Jorapupmuueckoro audQepeHupoBaHusl.

Crenmyer 4eTKO 3HaTh U YMETh IPUMEHSTH aJITOPUTM HCCIICIOBaHUs QYHKIIUN U IIOCTPOE-
HUS TpaUKOB: ONpEIeTICHNE TOUEK pa3phiBa (M UX KIacCU(UKAIUIO), aCUMIITOT rpaduka (BepTH-
KaJbHOM, HAKJIOHHOW, TOPU30HTAIBHON ), HEOOXOIMMBIC U IOCTATOYHBIC YCIOBUSI MOHOTOHHOCTH
(yHKINH, CYIIECTBOBAHUS JIOKAIBHOTO AKCTPEMYMa, MPOMEKYTKOB BBITYKJIOCTH U BOTHYTOCTH
(GYHKIIMH U TOYEK Teperuoa.

Paznen 2: nuddepenunanbHoe ncuucaenne GyHKIUA HECKOJIbKHX NMepeMEeHHbIX

[Tpu u3yueHnn JaHHOTO pa3jieiia 00paTUTEe BHUMAHUE HA TO, YTO (QYHKIIHS ABYX IIEPEMEH-
HBIX IMEET HATJISIHBIA T€OMETPUIECKHUIT CMBICI — 3TO MIOBEPXHOCTh B TPEXMEPHOM MPOCTPAHCTBE
Hano ocMBICIUTE TOHSATHS YaCTHBIX MPOW3BOIHBIX U MOJHOTO nuddeperimana u ocooeH-
HOCTh UX BBIYUCIICHHUS, OBJIAJCTh TEXHUKOW BBIUYUCICHUS MPOU3BOIHBIX OT CIOKHOU (QYHKIIUH

HECKOJIBKHX TepeMeHHbIX. ClieyeT oOpaTHTh BHUMAHHE Ha TO, uTo myist hynkuun Z = Z(X, Y)

CMeIIaHHbIC YaCTHBIC MPOU3BO/IHBIE BTOPOTO TOPSIKA PABHBI MEXKIY COOO:

pema IlIBapua), To ecTh mopsAI0K TG PEepeHINPOBAHIS HE UMEET 3HAUCHHUS.

Jlnist yHKIMU HECKOJIBKUX MTEPEMEHHBIX CKOPOCTh H3MEHEHUS (PYHKIIUHU B IPOU3BOJIHLHOM
HAIpaBJICHUU XapaKTepU3yeTCsl MPON3BOTHOM 0 HANPABICHUIO, @ HANOOJIBIIAsl CKOPOCTh M3Me-
HeHMs (QyHKIMU OyZeT B HAIpaBJIEHUH BEKTOPA IPaIMEHTA.

Cnenyer oOpaTuTh B 3TOH TeMe BHUMaHHE Ha HEOOXOAMMOE U JOCTaTOYHOE YCIIOBUS Cy-
IIECTBOBAHUS IKCTPEMyMa (PYHKIIMU HECKOJIIBKHUX ITEPEMEHHBIX.

Pa3jien 3: uHTErpajibHOE HCUMCIIEHHE

B uHTEerpasbHOM MCUMCIEHHM pellaeTcs 3ajgada, 0OpaTHOM TOHM, KOTopasl paccMaTpuBa-
nack B Aud(epeHIHaTEHOM HCIHCICHIH: He0OX0aiMO HaiiTi s nauHoi gyrkmun T (X) takyio

GbyHKIHIO, TPOU3BO/IHAS OT KOTOPOH Oblia Obl paBHa 3a1aHHON. HTerprpoBanue GpyHkuuii — 10-
CTaTOYHO CJIOKHBIN pa3/iel MaTEMAaTUKH, OBJIa/I€Th KOTOPBIM MOYHO TOJIBKO, €CIIU CTYZEHT «BO3b-
MET» JOCTaTOYHO OOJIBIIOE KOJIMYECTBO UHTErPajioB pa3HOro THUIIA.

Hano TBep0 3HaTh TaONMIly HHTEIPAJIOB OT OCHOBHBIX 3JI€MEHTApHBIX (PYHKIUH, OCHOB-
HbIE METO/Ibl UHTETPUPOBaHUS (3aMeHa IIepeMEeHHOMN, MoBeeHNE N0 3HaK nuddepenimana, M-
TErpUPOBAHUE IO YACTSIM, IPUEMBI BBIYUCICHUSI HHTETPAJIOB OT PALlMOHANBHBIX Apo0eH, OT pas-
HOTO THUTIA TPUTOHOMETPUUYECKHUX (DYHKITHIN).

Hano ocMbICIUTh €IMHCTBO MOAX0AA K IOCTPOEHUIO ONPEAEIEHHBIX, KPaTHBIX, KPUBOJIH-
HEIHBIX, TOBEPXHOCTHBIX MHTETPAJIOB — IMMOCTPOEHUE HEKOTOPOW MHTErpajbHON CyMMBI U Ipe-
JIETIbHBIN MEPEXO/.

3HaTh reOMETPUUECKUN CMBICT U OCHOBHYIO (POPMYJTy BBIYMCIIEHUS ONPEIEICHHBIX HHTE-
rpainoB — popmyny Hetorona — JleitbHuna, reomeTpruueckue u GU3NUecKue MpUiIoKeHHs orpeie-
JICHHBIX M KPaTHBIX MHTErPajioB, YMETh HAXOIUTh IUIOIMIAb IUIOCKON (DUTYpPBI, JUIMHY KPUBOM,
00BEM U IJIOIIA/Ib TOBEPXHOCTH TEJ BpAIIEHUS.

7. ®OHJ OLIEHOYHBIX CPEACTB

®DoH/T OIIEHOYHBIX CPEICTB mpescTaBiieH B [Ipunoxkennn 2 k pabodeil mporpaMMe W BKITIOYAET
pazziensl:

1. MeTo bl KOHTPOJISI U OLIEHUBAHUS PE3YIbTaTOB O0yUEHHUS.
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2. IlIkana ¥ KpUTEpUH OLICHUBAHUS PE3yJIbTATOB O0YUYCHHS.
3. O1ieHOYHBIE CPEICTBA.

3.1. Texymuii KOHTPOJIb.

3.2. [IpomMexyTOUHAast aTTeCcTaIus.
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Ilpunosicenue 1

TemaTu4yecKuil JIaH JUCUMIUIMHBI «MaTeMaTHYeCKU aHAJIU3)» 10 HATIPABJICHHUIO OATOTOBKH
09.03.01 «MudopmMaTHKa ¥ BBIYMCJIUTEIHLHAS TEXHUKAY
Ipodpniab «Bebd TexHOTOrMH»

(0akasiaBp)

®opma 00y4eHHUA - OUHAA
T'ox HaGopa 2023/2024

Buabl yueOHoli padboTsl,

Buasbl camocTosiTeIbHOM pa-

DopMbI
BKJIIOYAsl CAMOCTOSITEIbHYI0 60ThI
= padoTy CTYyIeHTOB arrecta-
=% ’
Ne 3] 2 ? CTyleHTOB uuu
Pa3nen g g 3 H TPYI0EMKOCTh B 4acax
n/n S e =z
Q = &) Pe-
J | TI/C | JIao | CPC | KCP | K.P. | KIL | PTP | ¢pe- | K/Ip | D 3
par
Bropoii cemecTp
Pa3znean 1. AuddepenunanbHoe uc-
yncjaenne GyHKIUI OTHOM NepeMeH-
HOM. UnclioBas nocie10BaTeIbHOCTD.
[Ipenen ynuciaoBoi MOCIEAO0BATEILHOCTH
1.1 2 1 2 2 4 +

u ero ceorcrsa. [IpaBuia nmpenenbHoOro
nepexona. ®ynkius. [penen GpyHkmm.
Teopemsl o npenenax QyHKIHH.

Boigaua 3aganuii PI'P Ne 1 no mare-

MAaTHYC€CKOMY aHAJIH3Y.
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1.2

[IepBbIil 1 BTOpOU 3amedaTesIbHbIE TIpe-
nenbl. beckoHeuHo Masible 1 GECKOHETHO
0oJbIIME BEJIWYMHBI. JKBUBAJICHTHBIC
OECKOHEYHO MaJjible BEJIMYUHbI. Packpbl-
THE HEOIIPEAEICHHOCTEN PAa3HOTO THIIA.

1.3

HenpepbiBHOCT (DyHKIIMI B TOUKE M Ha
npoMexyTke. OJHOCTOpOHHHE — IIpe-
nenel. Touku paspeiBa (YHKIMH, HX
Kyaccuukanus.

1.4

[IpousBonnas ¢yukuuu. ['eomerpuue-
CKMH M MEXaHMYECKH CMBICI IPOU3-
BosHOM. [TpaBuna nuddepenupoBanus
U (hOpMYJIIBI BEIYMCIICHUS TPOU3BOIHBIX.
Tabnuna mMpou3BOJHBIX OCHOBHBIX dJe-
MeHTapHbIX pyHKImiA. Texnnka qudde-
PEHLIUPOBAHUSA

1.5

Hudbdepennman. IIponsBoansie u aud-
dbepeHnuansl BeICIIUX TOpsakoB. [Ipu-
OJIM)KEHHBIC BBIYMCIICHUS C TOMOIIBIO
b hepeHIHaoB.

1.6

[Ipasuio Jlonurana. ®opmyia Teinopa.
Pa3noxkeHuss OCHOBHBIX 3JEMEHTapHBIX
¢yukuuit mo ¢opmyne Teitnopa. IIpu-
ONMVDKEHHBIC BBIUMCICHUS C IOMOIIBIO
dopmynsr Teitnopa.

1.7

OcHoBHBIE TeopeMbl audPepeHITaIb-
HOTO  HWCYHUCIeHUs. MOHOTOHHOCTB
¢dyHKkIMHU, SKcTpeMyMbl. HeoOxomumebie
U JIOCTaTOYHBIC YCJIIOBUS MOHOTOHHO-
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CTH, JIOKAJILHOTO 3KcTpemyMa. Mccneno-
BaHHUE BBIMYKIOCTH Tpaduka QyHKIIUH.
Touku neperuda.

1.8

O011as cxema uccae10BaHus (PyHKIUH U
noctpoenus ee rpaduka. CpoiicTBa
(GYHKUNH, HENpephIBHBIX Ha OTpe3Ke.
Haunbonpiiee 1 HauMeHblIee 3HAUCHUS
(GyHKLINU Ha OTpE3Ke.
CamocrosiTesibHasa padora Nel Ha ce-
MHHape N0 (PyHKUUAM OAHOM mepe-
MEHHOM

1.9

Paznen 2. DyHKIUS HECKOJIBKHUX Ile-
pemMenHbIX. [Ipenen u HeMPepHIBHOCTD.
OCHOBHBIE  CBOMCTBa  HENMPEPBIBHBIX
¢byuxuii. YactHelie npousBoaubie. [1on-
HbII 1uddepeHnman.

Boigaua 3aganuii PI'P Ne 2 o dyvHKk-
UM HECKOJbKHX MepPeMeHHbIX

1.10

[Ipown3BogHBIE CIHOXKHON (PYHKIIUU He-
CKOJIbKUX TepeMeHHbIX. YacTHble mpo-
U3BOJHBIE U AUQPQEepeHInanbl BbICIINX
nopsigkoB. Teopema IlIBapua. [Ipowus-
BOJIHAS 0 HampaBieHuo. [ paguenr.

10

111

OKcTpeMyM (QyHKIUU HECKOJIBKUX Tepe-
MeHHbIX. HeoOxoaumble 1 1ocTaTOUYHbIE
YCIIOBHSL 9KCTPEMYMaA.
CamocrosiTe1bHasi padoTa Ne2 Ha ce-
MHHAape MO0 (PYHKHHSIM HECKOJBbKHUX
nepeMeHHbIX

11

1.12

Pasnen 3. UnTerpajbHoe HCHUCIEeHHE

12
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[TepBooOpasnasi. HeonpeneneHuslii uH-
Terpajl U ero cBoiicTBa. Tabiuia wHTE-
rpajiloB OT OCHOBHBIX 3JIEMEHTAPHBIX
byHKkIMiA. MeTos HemocpeaCTBEHHOTO
WHTETPUPOBAHUSI.

Beinaua 3aganmii PI'PNe 3 no unTe-
IPAJTLHOMY HCYHCJICHHIO

1.13

WHTerpupoBanue ¢ MOMOILBIO 3aMEHbI
NEPEMEHHOM, MOJBEACHUEM IIOJ 3HAaK
muddepennmana. Meroa MHTErpUpoBa-
HUS 110 YacTAM

13

1.14

WHTerpupoBanne panMoHaIbHBIX JIPO-
Oeil HHTerpupoBaHUE HEKOTOPBIX BUJOB
UPpPALMOHAIBHBIX U TPUTOHOMETpHUYE-
CKUX (YHKITHH.

14

1.15

3ana4uu, IPUBOJAIINE K TIOHATHUIO OIIpe-
JleIeHHOro mHTerpana. CBOMCTBa Orpe-
neneHHoro uHrerpana. ®opmyna Hero-
ToHa-JleiiOHuIa. 3aMeHa nepeMeHHOI 1
MHTETPUPOBAHUE TI0 YacTAM B OIpeje-
JICHHOM HHTerpaje

15

1.16

[IpunoxxeHuss ONpPeNENEHHOTO HHTE-
rpajia B TEOMETPUU U MEXaHUKE (BBIYHC-
JeHWe IUIomaAe Imiockux  Quryp,
JUTMHBI KPUBO#, 00bEMOB, TUIOIIAICH TT0-
BEPXHOCTH).

16

1.17

HecoGcTBeHHBIE MHTErpabl MEPBOIO U
BTOPOI'0 pOJa, UX CBOMCTBA.

17

1.18

3ana4u, NpUBOJSAIINE K KPAaTHBIM WHTE-
rpanaM. JIBOMHOM M TPOMHOM WHTE-
rpaJibl, MX CBOMCTBA. BerunciaeHnue aBou-

18
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HBIX MHTCIpaJIOB CBCACHUCM K IIOBTOP-
HBIM. ['eomerpuueckue U (QuU3NUYECKHUE
IMPUITOKCHUA KPATHBIX HHTCI'PAJIOB
KoHTposibHOE TECTHPOBAHHUE

®opma aTTecTaluu

19-21

Bcero yacoB nmo AuCHUILINHE

18

54

72

PI'P

cam.
pao.
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Ilpunoscenue 2

OOH/JA ONEHOYHBIX CPEJACTB
MO JUCLUTIJIMHE

«MaTteMaTHYeCKHUH aHAJIN3»

Hanpasnenue moarorosku: 09.03.01 «MHpopmaTika 1 BEIYUCITATENBHAS TEXHHKA
[Tpoduns: «Bebd TeXHOTOTHID
®dopma 00yueHus — OUHal.

Kadenpa: «Marematukay

1. MeToabl KOHTPOJIAA M OLleHUBAHUS Pe3yJIbTATOB 00y4YeHUs

JU1sl KOHTPOJISL yCIIEBaEMOCTH M KaueCcTBa OCBOCHMS AUCLUIUIMHBI HACTOSILEH porpaMMoin
IIPEyCMOTPEHBI CIEAYIOINE BUABI KOHTPOJIA:
- KOHTPOJIb TEKYLIEH ycrieBaeMOoCTH (TEKYILLUI KOHTPOJIb);
- IPOMEXKYTOYHAsI aTTecTalysl (IK3aMeH).

2. lllkana U KPUTEPHHU OLIEHUBAHUSA Pe3yJILTATOB 00y4YeHUSs
®dopMa NpoMeKYTOUHOI aTTeCTAUU: IK3aMeH

[IpomesxyTounas arTectanys o0yJaromuxcs B GopMe SK3aMeHa MPOBOIUTCA 110 pe3yIbTaTaM
BBITTOJIHEHHSI BCEX BHJIOB yU4eOHOM pabOTHI, MPETyCMOTPEHHBIX YY€OHBIM IIJIAHOM IO TaHHOW JTUCIIH-
IUIMHE, TIPU 3TOM YUYUTHIBAIOTCS PE3yJbTaThl TEKYIIErO0 KOHTPOJS yCIIEBA€MOCTH B TEUEHHE Ce-
MecTpa. OleHKa CTEeNeHN JOCTIKEHUS 00yJarolUMHUCS MJIaHUPYEMBIX Pe3yJbTaTOB 00YUYEHHS MO
JUCIUIUIMHE TPOBOJIUTCS MPENoJaBaTesieM, BEAYIIUM 3aHATHS 1O AUCLUUIUIMHE METOJIOM JKCIEpT-
HOM oueHkH. 1o uTOoram mMpoMeXyTouHOM aTTecTalluy MO JAUCHUIUIMHE BBICTABISETCS OIIEHKA «OT-
JMYHO», «XOPOILIO», «YJOBIETBOPUTEIIEHO» WU «HEYIOBIETBOPUTEIILHOY.

IIxana oueHNBaHuA Onucanue

BrinonHeHBl Bce 00si3aTeslbHbIE YCJOBUSI NMOATOTOBKHU CTY-
JAE€HTa K INPOMEKYTOYHOH aTTeCTalluH, IPEIyCMOTPEHHBIE
nporpaMMoil quctuminHel. CTyI€HT 1€MOHCTPUPYET COOTBET-
CTBHE 3HAHUM, YMEHUH, HABBIKOB IT0OKA3aTeIISIM, IPUBEICHHBIM B
OTtnn4aHO TaOJHUIIAX, OTIEPUPYET MPUOOPETEHHBIMU 3HAHUSMH, YMEHHUSIMH,
HaBBIKAMH, NIPUMEHSIET UX B CUTyallsX MOBBIIMICHHON CIOKHO-
ctu. Ilpu sTOoM MOryTr OBITH [MONMYLIEHBl HE3HAUYUTEIbHBIC
OIIMOKM, HETOYHOCTH, 3aTPyJHEHHs MpH MEepeHoce 3HaHWM u
YMEHHI Ha HOBBIE, HECTAHJAPTHBIC 3a1a4U.
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Xoporo

BeimonHeHsl Bce 00si3aTeJbHbIE YCJIOBHUS NMOATOTOBKH CTY-
JAeHTa K NPOMEXYTOYHOIl aTTecTauMM, TPEIyCMOTPECHHBIC
nporpaMMmoil aucuuIuinHel. CTYICHT IEMOHCTPUPYET COOTBET-
CTBHE 3HaHUH, YMEHUH, HABBIKOB [TOKA3aTeIsM, IPUBEICHHBIM B
TabJIUIIAX, ONEPUPYET MPUOOPETEHHBIMU 3HAHUSMH, YMEHHUSIMH,
HaBBIKaMU. B TO ke Bpemsi IpH OTBETE JOITyCKAaeT HECYIIECTBEH-
HBIE MOTPEIIHOCTH, 33JaYdl pellaeT C HeJI0YeTaMH, HE BIIHSIO-
MM Ha OOIIHIA X0/ PeIICHHS.

Y 10BIETBOPUTEIBHO

BrimonHeHs! Bce o0si3aTesibHbIE YCJI0BHSI MOATOTOBKM CTY-
JAeHTa K NPOMEKYTOYHOH aTTecTallMH, MPETyCMOTPEHHBIE
nporpaMMoil quctuminHel. CTyIeHT 1eMOHCTPUPYET COOTBET-
CTBUE 3HAHUH, YMEHUH, HABBIKOB [T0KA3aTENsIM, IPUBEICHHBIM B
TabJIMLax, onepupyeT NpUOOPETEHHbIMU 3HAHUSIMU, YMEHUSIMH,
HaBbIkaMu. Ho noka3piBaeT HernmyOoKue 3HaHMs, IIPU OTBETE HE
JIOITyCKaeT rpyObIX OMIMOOK WM MIPOTUBOPEUHil, OJJHAKO B Qop-
MYJIMPOBaHUM OTBETA OTCYTCTBYET JOJKHAs CBSI3b MEX]y aHa-
JU30M, apryMEHTalMell U BBIBOJIAMH, B PEUICHUU 3a7a4 MOTYT
coJiepKkaTbes rpyObie omuOKu. [{11st momyyeHus mpaBHUIIbHOTO OT-
BeTa TPeOYIOTCS YTOYHSIOUIUE BOIIPOCHI.

HeynosnerBopurensHo

He BbImosnHeHBI 00si3aTeIbHbIC YCJIOBHSI NOATOTOBKH CTy-
JAeHTa K INPOMEKYTOYHOH aTTeCTAallMH, NPEJyCMOTPEHHBIC
nporpammont aucuuruiel, MW cTyneHT neMoHCTpupyer He-
IIOJIHOE COOTBETCTBUE 3HAHWM, YMEHUN, HABBIKOB IIPUBEICHHBIM
B TabJInIax, JOMyCKAOTCSA 3HAUNTENIbHbIE OIINOKH, TPOSIBIISAETCS
OTCYTCTBME 3HAHHUM, YMEHUM, HAaBBIKOB II0 PsAAy IOKa3aTeseH,
CTYIEHT UCHBITHIBACT 3HAYUTEIIbHBIE 3aTPYyAHECHUS IIPU OIEpU-
POBaHUU 3HAHUSMU U YMEHUSIMU.

3. OueHo4YHbIE CPeACTBA

HaunmenoBaunue
OLIEHOYHOTO Cpel-
CTBa

IIpencrasnenue oue-
HOYHOT'O CPEJCTBA B
DOC

Kpatkas xapakTepucTHKa OLEHOYHOTrO
CpeacTBa

Kontposnbnas (ca-
MOCTOSITEJIbHAS)
pabota

(KP)

CpencTBo MpoBEepKH YMEHUH MPUMEHSThH
MOJIyYEHHBIE 3HAHUSA IS PEIIeHUs 3a7ad
ONPENIETIEHHOT0 TUIA TI0 TEME WU pa3-
Jeny

KOHTpOJ'ILHBIe 3ajaa-
HHUA
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2 | Pacuerno-rpadu-
geckas pabora

(PTP)

CpeacTBo MpOBEPKH YMEHUIN NPUMEHATH
IIOJIyYEHHBIE 3HAHUS 110 3apaHee OIpee-
JIEHHOM METOJIMKE Il pEUIeHUs 3a]a4
WIM 3aJaHUM 110 MOXYJIK WIM JHCLHU-
IUIMHE B LEJIOM.

KoMmmnexkr 3aganuii
JUTS BBITIOJTHEHHSI pac-
YeTHO-TpapuuecKon
paboTsl

VYcrHblii onpoc co-

CpelcTBO KOHTPOJIS, OPraHW30BaHHOE KaK
crieranbHas Oece/ia neIaroruueckoro pa-
0OTHUKA C O0Yy4aroOUIMMCSI Ha TEMBI, CBS-

Bomnpoce! o

CKHUX 3aJIaHUH.

3 OeceoBaHue, 3aHHBIE C M3y4aeMOM AUCIHUILINHOM, U pac- | TeMam/pa3zesam Juc-
(YO) CUMTAHHOE HA BBIACHEHHE 00beMa 3HAHUI LUTUTHHBI
00ydJaroIerocsi Mo OMpEAEICHHOMY pa3-
Jieny, TeMe, mpodsieMe H T.I1.
CucreMa CTaHIApPTU3UPOBAHHBIX 3a1aHUA,
Tect [IO3BOJIAIOLIAS ABTOMATH3HUPO-
4 Bapuanr Tecra
(T) BaTh MPOIEAyPy HM3MEPEHUS YPOBHS 3Ha-
HUI 1 yMeHuil o0yJaromerocs.
5 | Dk3amenanmonnbie | CpeICTBO TMPOBEPKU 3HAHWIMA, YMEHHUH, | DK3aMCHAIIMOHHBIC
OUIIETHI HaBBIKOB. MOKET BKIIFOYATh KOMILJIEKC T€O- | OUIIETHI
(9B) pPETUYECKHX BOIPOCOB, 3ajay, MpPaKTHYe-

OHGHO‘—IHBIG Cpe€acTBa TEKYIICTO KOHTPOJIA YCIICBAEMOCTU BKITFOYAIOT KOHTPOJBHBIC BOITPOCHI

3.1. Tekymmii KOHTPOJIb

U 3a7jaHus B popMe OITaHKOBOIO TECTUPOBAHMS JUIsl KOHTPOJI OCBOECHUS 00yUaIOIIUMUCS Pa3/IenoB

JTUACHUIUTMHEL, ipuem PI'P.

Coaep:xanue pacueTHo-rpaduyeckux pador.

PacuerHo-rpaduyeckas padora Nel mo nuddepeHuuanbHOMy UCUMCTeHNI0 QYHKIUI OQHOMI

nepeMeHHOM

Kpatkoe copepxkanue 1 3Tarsl pacyeTHO-rpaduieckoil paboThl:
[Ipenen unciaoBoOi MocIe10BaTEIBLHOCTH, TIPeAe (PYHKITUH.
HccnenoBanue (pyHKIIMH HAa HEIPEPHIBHOCTb.

Brrancnenue mpon3BoHBIX (QYHKIINU.

HccnenoBanue GyHKIMH, TOCTPOSHUE TPAPUKOB.

PacuerHo-rpadguyeckas padora Ne 2 o pyHKUMAM HECKOJIbBKHUX NTepeMEeHHbIX.

Kpatkoe copepxanue pacueTHo-rpaduueckoil paboThI:
@YHKINM HECKOJIBKUX NepEMEHHBIX. YacTHbIE TPON3BOAHbIE. [[pON3BOHBIE OT CIOKHBIX PYHK-
. [Ipor3BoiHAS IO HAMIPABJICHUIO U TPATUEHT. DKCTPEMYM (PYHKIIMH JBYX MEPEMEHHBIX.

PacueTHo-rpaduyeckas pagora Ne 3 mo HHTErpaILHOMY HCHHCIEHHIO.

Kpatkoe copeprkanue 1 3Tarsl pacyeTHO-rpaduieckoil paboTsl:

Ilepewiii sman:

MeTtobl HHTCIPpUPOBAHUA. Brruucnenue HCOMPCACIICHHBIX UHTCI'PAJIOB.

Bmopoii sman:
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[TpunoxeHus onpeneneHHbIX HHTerpaoB. MccnenoBanue cXoauMOCTH HECOOCTBEHHBIX HHTETpa-
JI0B.

KommiekT 3agannii

JJI1 BBINIOJIHEHHS pacyeTHO-Tpaduyeckux padort (PI'P)
1o aucuuiuinee « MareMaTH4ecKuil aHAJIN3)

Teopus npenesioB u nudpdepeHunpoBanue GyHKIUU OTHON epeMeHHOH

1. Haiftu npenensi:

Iim(2—n)2—(1+n)2 lim Jn+2-3/8n°+3
2 27
"= (1+n) —(2-n) = Yn+5+n

2 n®
Iim[2n +3j ) Iimn(x/n2+1—n), "m(n—loj?’"*l

2 o0
2n +l n—- n—ow n +1
. 2x?+11x+15 CAx?
lim——M—~. lim——.
x—>-3 X+3 x-0 sin“ 3
2t gt . sin3x i 7
P S— lim 3 lim (1—3X)Ctg X
n>w 3 te 4 5 X—0 1— ex X—>+0
0, X<—rx
2. VccnemoBath Ha HENMPEPBHIBHOCTD M BBIMIOJIHUTE YepTexk: Y =4SINX, —7 <X<0
7, x>0

3. Haiitn mpon3BoqHY0 (QyHKIIHH:

3 2
y:2(3x +4x _X_Z). y = Inarcsiny1—e*.
15V1+ x

3t +1
3t?

t3
=sin| —+t |.

C0S6X 2 1 .
y=— y =arctg’ ———=+sinIn2x
3sin(12x +1) 1— 2x>

y:arctgsln£ yz(\/;)

tg X —ctg X X=

V2

y = arctg

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

4. CocTaBUTh ypaBHEHMs KacaTeJIbHOW M HOpPMalu K JJAHHOW KPUBOM B TOuke ¢ aOcuuccoil X :

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

1
5. IIpoBecTH IOTHOE HCCIeI0BaHKe U oCcTpouTh rpaduk f (X)=x*+=
X
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DYHKIMH HECKOJbKHUX MepeMeHHbIX

2 2
y X" +3y

1. HaiiTn yacTHBIE TPOM3BOHBIE BTOPOTO MOPSIKA, YOSAUTLCS, UTO 23, =2 @ Z =

2

2. Haiitu rpamuent ¢pyukiun z = f(X,y) BTouke M (X, Y,): 2= yT , M,(4,6).
X

3. UccnenoBaTh Ha SKCTpeMyM (QYHKIUIO Z = X2 —X+Yy +2y.

HNurerpupoBanue

Borunciantob HEOMpEaeJCHHbIC HHTErpaJbl

i dx
2(x+\/;'

f dx | dx J‘ X+18 dx jx+1dx, jsin3x
(X—6)(x+2) X’ +3 cos’ X

[x-27%dx, I(X+1)eXdX, [xcos3xdx, [e*cosxdx,

dx,

x> —6x+18 X2 +6Xx+5"

Boruucanthb onpeaeJIicHHbIC MHTErpaJibl

7.6 1 e
[ 3sin® xcos xdx } ox [(x—=1)e*dx

0 ' 0r/1+3x° 0 ' {x\/7+lnx

2 14 x? —f‘ dx }x2+2xdX

6
Xm T~ 0 7
{1+\/3x 2’ _jzarctgx 1(3x+5)° o X°+1

NV 2 78 Ldx
2, V4-x?dx, |3sin?xcosxdx, |——,
£ N1+ X2 £ ! '([\/1+ 3X

1 63 dX
J-(X—l)e"dx, j—
0 1 XV 7 +1Inx
Heco0cTBeHHBIE MHTErPAJIbI

1. YkaxuTe, Kakoil U3 HECOOCTBEHHBIX HHTETPAIIOB SBISICTCS CXOISITIMCS

Ojc\/;dx, Tx‘de, T\/Fdx :
1 1

1

2. BeluMcnuTh UHTErpajl, yCTAHOBUTD €r0 CXOAUMOCTh WM PACXOIUMOCTb f 1
-0 1+ x?

3. Beruncnurte HUHTCIrpaJl, YCTAHOBUTL €T0 CXOAUMOCTD UJIN PACXOAUMOCTDb _“n Xax
1

a dx
4. BeraucnuTh HeCOOCTBEHHBIN HHTETPa IT , YCTaHOBUTH €r0 CXOAUMOCTbH UJIH

pacxoauMoOCTb.

Xy
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1
dx
5. BBI‘-II/ICJII/ITI: HGCO6CTBCHHBII/I I/IHTGFpaJI _2 5 yCTaHOBI/ITB €ro CXoanuMocCThb Njin
-1
pacxoauMOCTb.

o0

dx
6. BBILII/ICJ'II/ITB I/IHTeraJ'I, YCTAHOBHUTD €TI0 CXOAUMOCTD WJIK PACXOAUMOCTDb J.

1+ x°

—00

o0
7. BblUMCANTD UHTErPall, yCTAHOBUTD €TI0 CXOJAUMOCTb MJIM PaCXOJUMOCTh Iln xdx

1
1

8. BerancianTh HeCOOCTBEHHBIN HHTETPAl .[_)2( , YCTAHOBUTD €r0 CXOJAUMOCTb WJIN
-1
pPacxoauMOCTb.
Kparnble uaTerpaibl

1. I3MeHUTH MOPpAAOK UHTCTPUPOBAHHUA B JIBOMTHOM HUHTCrpajic

6—-x y

2 2-
a. !dxzjf(x, y)dy, b. idy\;f(x, y)dx.
X y

2. Beruncints ”(10— x% — y*)dxdy, D={(x,y)1<x<2 0<y<2}.
(D)

3. Beruncnuth
”(12x2y2 +16x°y* ) dxdy;
D
D: x=1 y=x y=—/x.
4. Bpraucnurhb
[[(x? + y)dxdy, D — MHOMeCTBO TOUeK MIOCKOCTH, OFPaHUYIEHHOE JTHHUAMU

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

5. Haittu nnomaab GpUrypsl, orpaHU4€HHON TaHHBIMU JTUHHUSIMH
y=3/x, y=4¢*, y=3, y=4.
6. Haittu mmomaas Urypsl, OrpaHHYCHHOM MHHIAME Y = X°, Y =—X+2

8. Haiitn 00bem Terna, moy4eHHOro BpaiieHueM Bokpyr ocu OY  (urypsl, OorpaHHYCHHOW JTMHU-
3
amu Yy=X", y=1 x=0.

9. Haiitu 00beM Telna, MoJay4eHHOro BpamieHueM BOKpyr ocu OX Gurypsl, orpaHUueHHOM JIMHK-
2 2

aMua Y =X, Y =X.

KonTtposbHbie padoThl (MpuMepbI)

BapuaHTt

1. Noctpoutsb rpadmk: Yy = 3C0OS 2X
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2. Hantn npegensi:

i 2
g lim ¥ —x1 5) |im(mj 6) Iim(x—x/xz—x+1)

X2 In(x—l) x>0\ 1+ X COS X

—X, X<0

3. WccnepoBaTb Ha HEMPEPbIBHOCTL U BbIMOAHWUTL YepTex: Y = x*, 0<x<2

3, X>2
BapuaHTt
1. HaiT Npou3BOAHYO Y,
a) y:arctg3ln£ 6) y:(\/;)
X+2
. X3 —t t
B) Sin(Xx—2y)+—=7x r) x=e"'cost, y=e'cost

. ) 1 1
2. Havitm lim| =—
x>=( X arctgx
2

3. NpoBsecTn NnonHoe nccneaosaHne n NocTpouts rpaduk | (X) =X"+—.
X

Bapuanr.

ou

Nel. BoruncnauTs Npou3BOAIHYIO IO HAIIPABJIEHUI0O —— W HAHUTH MOAYJIb BEKTOpA I'paAueHTa AJis

oS

X
dynximu U = 2XY + T +7° Brouke A(6:9;1) B HanpaBeHUH, COCTABIAIOMIEM © OCIMHU KOOD-

: cosﬂzg, 7<£.

nuHat yriael COSor =
7 2

~N | w
<

Ne2. Mccnenoats Ha sketpemym dyrkumio Z = Xy(1— 4x% —4y) 5.
Ne3. z=In(y—x*), x=A/sint, y=cost. Haittu % .

Bapuant

Boiryucaumoe:
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2
2. J-2x+1 -Inxdx .
1

3x’ -4 sin” 3x 2x—1
3. | —dx. 4. | ——dx. 5. | ——=d.
J.x2+4x J'(:osz3x J.,/4_2x_x2

1.  BrlunMcIHUTH HHTETPAIIBL:
+00 )
J. xe™ dx . I
] \/ln_x

V|306pa3VITb obnactb MHTErpnpoBaHUA U USMEHUTb NOPAAOK UHTETPUPOBAHNA B MOBTOPHOM UHTErpane
0 V25-x7

[ £ ydy.

0

-4

BblumMcanTb naowaab oOuUrypbl, OrpaHUYEHHOU NUHUAMU

2
y=2—-Xx", y=x.
BapuaHT 3aAaHui1 TPEHMPOBOYHOrO TecTa.

3apgaumn

3
arcctgd/x dy—2

luyactb 1. Y =sininx, y,y"—? 2. y= 3.y =3x*+xe",%=2,Vx=0,1, Vy-?

4. HaliTu NpounsBOAHYHO y;:

. 4 X=3
a) y= SSIn4_ 6) y:Xarctg7x
X
B) exy+l=cossx r) X=cost+sint, y=sint—tcost
X

5. Uccnenosath Ha skctpemym f (X) = (X—3)2 (x—5).

2X
. e
6. Hantun MHTEPBA/Ibl MOHOTOHHOCTN Y = — .,
X

3
X
7. HaiiTn Hanbonbliee, HanmeHbliee 3HaueHne GpyHkuum | (X) = 3—16X Ha oTpeske [—5;1] .

1
8. MocTPOUTb KacaTenbHyto K rpaduky dyHKumm f (X) =3arccos x* s Touke X = E

2 yactb 9. Haiitu npegensi:

. (3+n
1) lim 5
"= (24n)" —(1-n)

2 —(2+n)2

2

—

2 —
2)lim thX 3) lim w 4) |im_thX
X—0 e -1 x—>-3 X +5X +6X xag t93X
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3 yacTtb

0, X<-rx

10. UccnepoBaTb Ha HENPEPBLIBHOCTb U BbINOJIHUTL YepTex: Y = sinXx, —7r<x<0.

T, X=0
X3
11. NposecTn NosHoe nccaenosaHme n noctpontb rpaduk f (X) =— 2
X i
KonTpoJbHbie paboTsl (IpUMeEpHI)
BapuaHTt
1. Noctpoutb rpadmk: Yy = 3C0OS 2X
2. Hantn npegensi:
2 2
. (5-n)" +(5+n) . 1-C0s2X XX —x=2
1) lim 5 5 ) lim————— 3) lim—; 5
>=(5-n) —(5+n) =0 g ] -2 X° —2X" + X —2

1
2

2_ — X
4) "mx—xl 5) Iim(m] 6) Iim(x—\/xz—x+l)

-2 In(x-1) x>0\ 14 XCOS X X5

—X, X<0

3. UccnepoBaTtb Ha HENPEPLIBHOCTb U BbINONHWUTL YepTex: Y = x>, 0<x<2

3, X>2
BapwuaHT
1. Haintn npousBogHyto y;:
a) y:arctgslnﬂ 6) y:<\/§)
X+2
X3
B) Sin(Xx—2y)+—=7x r) x=e"'cost, y=e'cost
y

oo (1 1
2. Hanttu lim| =—
x>=( X arctgx
2

1
3. MpoBecTn NosiHoe uccaenosBaHme n noctpoutb rpaduk f (X) =X"+—.
X

Bapuanr.
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ou

Nel. BeluncnuTh NpOU3BOJHYIO MO HAMPABIECHUIO —— W HAWTHU MOJYJIb BEKTOpA IpajiieHTa s

0S

X
yskuun U = 2Xy + T +7° B Touxe A(6;9;1) B HanmpaBieHNH, COCTABIAIONIEM C OCIMH KOOP-

cos,B:Q, 7/<£.

quHatT yriael COSo =
7 2

\lloo
<

Ne2. MccnenoBats Ha skctpemyM dynkmuio Z = Xy (1— 4x* — 4y) -5,

N3. z=In(y—x*), X=+/sint, y=cost. Haiimu %

Bapuant

Bboiryucaumoe:

16 dx 2
1. .!:\/;_2. 2. _!‘2x+1 lnxdx.
3x? -4 sin® 3x 2x -1
3. dx. 4, dx. 5. | ————dx.
Ix2+4x * jc0523x * I,/4_2x_x2 ’

1. BeruCINTD UHTETPATIBL:

o
—x2 J‘
'[xe dx . \/m
MN306pa3nTb 061aCTb MHTErPUPOBAHMA U USMEHUTb NOPALOK UHTEFPUPOBAHUA B MOBTOPHOM MHTErpasne
o)
j dx j fO6y)dy.

BblumcamTb niowags GuUrypbl, OrpaHUYEHHOM NIMHUAMMK

2
y=2-x", y=x.
BapuaHT 3aAaHuii TPEHMPOBOYHOrO TecTa.

3apaum
. arcctgl/x
luactb 1. y=sinlnx, y,y"-? 2. y=—g\/_, dy—? 3.y =3x*+xe*,%,=2,Vx=0,1, Vy—?
X
4. HanTn npon3BoAHYto y;:

a) y: 5 Sin4 X—3 6) y= Xarctg?x
V X
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B) exy+lzc053x r) Xx=cost+sint, y=sint—tcost

X
5. Uccneposathb Ha akcTpemym | (X) = (X—?:)2 (X—5).

2x
o e
6. HaTn nHTepBaibl MOHOTOHHOCTUN Y = — .
X

X3

7. Haittv Hanbonbluee, HanMeHbLuee 3HadeHne pyHkumm | (X) = 3—16X Ha oTpeske [—5;1] .

1
8. MocTpounTb KacaTesbHyto K rpadpuky GyHKLMMU f (X) =3arccos x* s Touke X = E .

2 yactb 9. HalTu npegensl:

2 2
O L)l ) Y
= (2+n) —(1-n) X0

2 f—
t292x 3) lim 2( +2;< 3 2) lim tg5x
e — x>-3 X* +5X* +6X x>t tg3x

3 yactb
0, XxX<—x
10. UccnenosaTb Ha HENPEPbIBHOCTb M BbINOHUTL YepTex: Y =1SINX, —7 <X <0.
T, x>0
X3
11. NpoBecTn NnoaHoe nccneaosaHne n noctpouts rpaduk | (X) == 4
X —

Kpurtepun onenku:

- OLIEHKA «3a4TE€HO» BBICTABIISIETCS CTYJIEHTY, €CJIA OH PETYJIIPHO B TEUEHHUE CEMECTPA MPEACTABIIAI
pelIeHus 3a/1a4, BBIIIOJHNI IOJIHOCTBIO BCE 33/IaHUS U MX 3aIlMTHII, OTBETUB HA BOIPOCHI NpENoja-
BaTeIs;

- OLICHKA «HE 3a4YTCHO» BBICTABIIACTCS CTYACHTY, €CJIH OH HEPETYJISIPHO B TEUEHUE CEMECTpa Mpel-
CTaBJISUT PELICHHUs 3a/1a4, BHIOIHII 3a/IlaHHs HE MOJTHOCTBHIO WIIM BOOOIIE HE MPECTaBIUT paboOThI
Ha IIPOBEPKY, JOMYCKAET CYIECTBEHHbIE HETOYHOCTH B OTBETAX HAa BOMPOCHI IPEMOAABATENS.

Jl1g mpoBeieHus! TEKYIIEro KOHTPOJIS 3HAaHUM CTY/IEHTOB B IUCTAaHIIMOHHOM (opMaTe B pas-
paboTtaHHbIX Kadeapoil «MaTtemaTtuka» OHJIAHH-Kypcax MUMEIOTCS MPOMEXYTOUHbIE (TPOOHBIE) Te-
CTBI.

3.2. [IpomeikyTouHasi aTTECTALMS

[IpomexxyTouHast arrecTanus - (3K3aMeH) MPOBOIUTCS 0 OMIeTaM B yCTHOU (opme.
Bpewmst U1 moAroTOBKM OTBETa Ha BONPOCH He Ooiiee 45 MUH.

bunert Bxiro4aeT TeOpETUUECKUM BONIPOC U 334a4H.

KommiiekThl 5K3aMeHallMOHHBIX OUIETOB XpaHATCs Ha Kadenpe «MaremaTukay.
Tunosbie BApUAHTHI OMJIETOB NPUJIATAIOTCS.
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10.

11.

12.
13.

14.
15.

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

23.
24.

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

KoMmuiekT Bonmpocos

o nucuuminae «MareMaTu4ecKui aHaJIn3»

JAnddepennuanbuoe ucuuciaenue GpyHKIUNA OHON epeMeHHOI

[TonaTne nepeMeHHON BEIMYMHBI U 00JIACTH €€ U3MEHEHUSI.

MOHATHE (PYHKIMOHAIBHOMN 3aBUCUMOCTH, KJIacCUPUKAIUSA (PYHKIIHI.

OmnpeneneHye 1 TUIBI YACIOBOM MOCIIEN0BATEIBHOCTH.

[Ipenen uncnoBoil mocnea0BaTENHPHOCTH. ApU(METHUECKUE OTIEpAIIMK HAJI MOCIEA0BATEIIbHO-
CTSIMHU.

VYcnoBus CylecTBOBaHHSI KOHEYHOI'O pefieia YUCI0BOM Mocie1oBaTesIbHOCTH (Teopembl Komn
u Beilepmrpacca).

BTropoii 3aMeuaTenbHbIi Ipeent.

[Ipenen gynkun. Onpenenenus. 'eomerpuyeckas MHTEPIPETALUS IOHATUSA MTpeiena PyHKIUH.
CBoiicTBa IpeIesoB.

beckoneuHo Maible, 6€CKOHEUHO OoIbIINe (PYHKIUH.

[IepBblil 3amMedaTenbHbIN Ipeaes.

beckoHeuHO Maible BETMUMHBI. DKBUBAJICHTHbIE OECKOHEUHO Majible U UX UCIOJIb30BaHUE IpU
BBIUMCJIEHUH TIpeieoB. Tabnuia 3KBUBaJIEHTHBIX O€CKOHEUHO MAaJIbIX.

HenpepbiBHOCTh QyHKIIMHU B TOUKE U Ha poMexxyTke. OnHoctoponHue npenensl. Kinaccuduka-
1S TOYEK pa3pbiBa rpaduka.

CoiicTBa (yHKIMIA, HETIPEPBIBHBIX Ha OTpe3ke (Teopembl Beltepiurpacca, bonbiano — Komm).
[IpousBonnas. ['eomeTpuueckuii u pusnueckuil cMbIci npousBoaHON. KacaTtenbHas u HopMaib
K IUIOCKOM KpUBOM.

Tabnuia npou3BOIHBIX OCHOBHBIX JIEMEHTaPHbBIX (PYHKINH.

CBs3b MEXY CYLIECTBOBAaHHEM ITPOM3BOJIHON (PYHKIUHU B TOUKE U HETIPEPHIBHOCTHIO (PYHKLIUU
B TOM 7K€ TOYKE.

[IpousBosHas CyMMBI, TPOU3BECHHUS, YaCTHOTO. [Ipon3BoiHAs CI10KHOM U 0OpaTHON (PyHKITHIA.
[IpousBoHas napaMeTpruecKy 3alaHHON (PyHKINU.

[IpousBonHas GyHKINH, 3aJaHHON HESBHO.

JuddepenunpoBanue CI0KHON MOKa3aTeIbHON QyHKIIUH.

Huddepenuupyemocts. Juddepeniman. ['eomerpuueckuit cMbich nuddepenuana.
[IpousBoaHbie U AU epeHInanbl BEICIIUX MOPSIKOB.

OcHoBHBIE TeopeMbl quddepeHmranbHoro ucunciaeHus (teopema depma, Teopema Pois, Teo-
pema Jlarpanxa, Teopema Komn).

IIpaBuio Jlonurans.

Mpuorounen Teinopa u ero cBoiicta. @opmyna Teinopa. Octarounsiii uieH Gopmyisl Teitnopa
B ¢opme Jlarpanxa u Ileano.

AcuMITOoTHI rpaduka GyHKIUH.

OkerpemyM. Heobxonumoe yciaoBue s3kcTpeMyma.

JlocTaTouHbIE YCIIOBUS IKCTPEMYyMa.

Jloctatounoe ycnoBue Bo3pacTanus (yObIBaHUS) (QyHKIUH.

Haubonbiiee n HaumMeHblllee 3Ha4eHHs] QYHKIIMU HA OTPE3KE.

BrImyki0cTh, BOTHYTOCTb, TOUKA Neperuda. JlocraTouHoe yciioBre BOTHYTOCTH (BBITYKIIOCTH).
Heob6xoaumoe ycnoBue Touku nepernda. JloctaTounoe ycinoBue neperuoa.

OO1m1ast cxemMa NOCTPOCHUS U HCCIIEI0BaHUSA Tpaduka QyHKIIUH.

@OyHKINH HECKOJIBKHUX NepeMeHHbIX

1. Onpenenenue U reOMeTPUUYECKUNA CMBICH (YHKIIHUHU JBYX EPEMEHHBIX.
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Jluann ypoBHS (DYHKIIUU IBYX MEPEMEHHBIX.

YacTHble MpoU3BOIHBIE PYHKIIMHU HECKOIBKUX MMEPEMEHHBIX, UX T€OMETPUUECKHI CMBICIT
OYHKINH HECKOIBKUX MMEPEMEHHBIX, TOHITHE TTOTHOTO nuddepenuana.
HuddepennmpoBanne CI0KHBIX GYHKIIUNA HECKOJIBKUX MTEPEMEHHBIX.

[Tpou3BoIHBIEC BBHICIIUX MOPSAKOB PYHKIIMH HECKOIBKUX MepeMeHHbIX. CMelaHHbIe TPOU3BO/I-
Heie. Teopema IlIBapua.

7. TlpowsBomHas (GyHKIIMK HECKOJIBKUX NMEPEMEHHBIX TI0 HAMIPABIICHUIO.

8. IlpousBojaHas Mo HANPABICHUIO U TPATUEHT CKAJIIPHOIO MOJIS.

9. DxkerpemyM (QYHKIIUU HECKOJIBKUX MEPEMEHHBIX.

10. Heo6xo1uMoe 1 JOCTaTOYHOE YCIOBUS AKCTpeMyMa (GYHKIUH JIBYX [IEPEMEHHBIX.

ok w

HNHTerpajbHoe ncuncieHue

[TepBooOpa3nasi, HeompeAeNeHHbIH HHTErpal. Tabaua OCHOBHBIX HHTETPAJIOB.

3aMeHa epeMEeHHON ¥ HHTErPUPOBAHKE 10 YACTSIM B HEOIIPEIETICHHOM HHTETpalie.

HNuTerpupoBanue ¢ moOMOIIBIO MOABEACHUS M0]1 3HaK nuddepeHmana.

WHTerpupoBanne paioHaJIbHBIX APOOEH.

HNurerpupoBanue no 4acTsiM U 3aME€HA IEPEMEHHON B OIIPE/ICIECHHOM MHTErpale.

HuTerpupoBanne TPUTOHOMETPUICCKUX (DYHKIIUM, OCHOBHBIEC IPUEMBI.

HNuTerpupoBanue uppaoHaIbHbIX (YHKITHH.

YHuBepcaipHasi TPUTOHOMETPUYECKas II0JICTAHOBKA.

Omnpenenennblii uHTErpan u ero cBoiictBa. ®opmyna Hetotona — JleitOnuna.

10 [IpuiioxxeHus onpeesieHHOro MHTerpaja K peleHHIo TeOMETPUUYECKUX U PU3NYECKUX 3a/1ay.

11. Beiuucnienue miomaaeii ¢ HoMOIIbIO ONPEeIEHHOI0 HHTErpaia.

12. BerauciieHue TUIOIIAIu | JUTHHBI KPUBOM, 3aJJaHHON YpaBHEHUSMH B TIapaMeTPHUSCKOH Gopme.

13. Beruncnenue miomaay KpUBOJIMHEHHOTO CEKTOpa B TOJSPHBIX KOOPAUHATAX.

14. Beiuncnenue miomnaaei B IpsMOYTOJIbHBIX U MOJISIPHBIX KOOPAWHATAX C IOMOIIbIO ONpeeNIeH-
HOT'O MHTErpaa.

15. Beruncnenue JUIMHBI JyTH ¢ TIOMOIIBIO ONPESICHHOT0 HHTETpaa.

16. Berunicnenue ATUHBI AYTH KPUBOH, 3aJaHHON TTapaMeTPHUIECKU.

17. Beiuncnenue oobema Teiia BpaleHus: ¢ TOMOIIBIO OMPEACIICHHOTO0 UHTETpaa.

18. Brrunicnenue miomiaay moBepXHOCTH Tela BpaIlleHHS.

19. HecoGcTBeHHBIC HHTETPAIIBI IEPBOTO M BTOPOTO TUMA. [IOHATHS CXOIMMOCTH U pacXOJAUMOCTH
HECOOCTBEHHOT'O MHTErpaa.

20. HecoOcTBEeHHBIE UHTETPANIBI OT Pa3pBIBHBIX (DYHKITHIA.

CoNoOAWNE

Tunosbie BapuaHTbI O0UJIETOB
0 TUCLUIUINHE «MaTeMaTHYeCKHH aHAJIN3»

MHWHHCTEPCTBO OBPA30OBAHNS U HAYKU POCCUNCKOI ®EJEPALINNA
®EJIEPAJIBHOE 'OCYJIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE
YUYPEXXJIEHME BBICIIEI'O OBPA3OBAHUSA
«MOCKOBCKUM MOJUTEXHUYECKUU YHUBEPCUTET»
(MOCKOBCKHWH NOJIUTEX)

®dakynbTeT 6a30BBIX KOMITCTCHIIHH, Kadenpa «Martematuka
JucnurmHa «MaTeMaTHIeCKHUi aHaIn3)y
Kypc 1, cemectp 2

3K3AMEHAIIMOHHBIN BUJIET

1. TlepBooOpa3Hasi, HeompeaeIeHHBIM HHTETpall. TabMia OCHOBHBIX HHTETPAJIOB.
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dx
5—x+/5-x
3. Haiitu rpaguent QyHKIMM 2 = y\/ﬁ B Touke M, (1,4).

4. VYxaxwure, Kakoi U3 HECOOCTBEHHBIX MHTETPAJIOB SBJISIETCS CXOISAIIMMCS

T\/;dx, Tx‘3dx, T\/Fdx .
1 1 1

2. BpuaucauTh HeonpeaeIeHHBIN HHTETPa j

5. Haiinure skcTpeMyMbl 1 ToukH neperuda Gpynkuun Y = (X —1)e™.

YTBepkeHo Ha 3acenaHuu kadeapsl MatemMaTuku «_03» 05 2023 r., mporokoi Ne 10

H.o. 3aB. kadenpoit H.B. Bacunnesa / /

MUWHUCTEPCTBO HAVKH U BBEICIIIET'O OBPA3OBAHMS POCCUIICKOM ®EAEPALINN
®EJIEPAJILHOE TOCY IAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE
VYPEXX/IEHUE BBICILIEI'O OBPA3OBAHUS
«MOCKOBCKHWI MOJUTEXHUYECKWI YHUBEPCUTET»
(MOCKOBCKMW MMOJUATEX)

®axynbTeT 0a30BbIX KOMIIETEHITHI, kadenpa «MaTemaruka»
Oo6pazoBarenpHast mporpamma 09.03.01 «MHpopMaTHKa ¥ BEIYHCITUTEIbHAS TEXHUKA)
Kypc 1, cemectp 2

DK3aMeHaAHOHHBIN onteT Ne 1

1. HecoOcTBeHHBIEC HHTETPANIBI TEPBOTO U BTOPOTo THMA. [IOHATHSA CXOAUMOCTH B PACXOJUMOCTH
HeCO6CTBCHHOI‘O I/IHTCFpaJ'Ia.
t 2t2

2. Haiitu npou3BogHyI0 QPYHKINU, 33 JaHHOU TapaMEeTPUUECKH X = e VL
+t +t

3. HccrenoBath Ha OKCTpeMyM GyHKIHIO Z = X~ — X+ Yy + 2.
7.6

4. BBIUUCIHUTH OMPEEIICHHBIN HHTETpal IBSin 2 xCcos xdx.
0

5. Haiiti 00beM Tea, MoydeHHOro BpaiieHrneM BoKpyr ocu OX  ¢Gurypsl, orpaHuueHHOM JTMHH-
3
amu Yy=X, y=1 x=0.

YTBepkeHo Ha 3acenaHuu kadeapsl MatemaTtuku «_03» 05 2023 r., mporokoir Ne 10

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

J11st mpoBeIeHUS IPOMEKYTOUHOTO KOHTPOJISI 3HAHUH CTYIEHTOB B IMCTAHIIMOHHOM (popmMate
B pa3paboTaHHbIX Kadenpoi «MareMmaTuka» OHJIalH-Kypcax UMEIOTCS UTOTOBBIE TECTHI.
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