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1.  Hexau, 3aga4u ¥ IJIAHUPYeMble Pe3yJbTaThl 00y4eHHS 110

JTUCHHUILINHE
K OCHOBHBIM yensim OCBOEHUS QUCHUIUIMHBI «MaTeMaTudecKuil aHaIu3» CIIEIyEeT OTHE-
CTH:
- BOCIIUTaHHUE y CTYJEHTOB O0OLIeil MaTeMaTUYEeCKOU KyJIbTYpbI;
- mpuoOpeTeHne CTyACHTaMH IIUPOKOTO Kpyra MaTeMaTH4YeCKUX 3HAHUH, yMEHHI 1 HaBbI-
KOB;

- pa3BUTHE CIOCOOHOCTH CTYJIEHTOB K HMHIYKTHMBHOMY M JEIyKTUBHOMY MBIIUICHUIO
Hapsly C pa3BUTUEM MaTEMATHYECKON HHTYUIIVH;

- YMEHHE CTYJCHTaMH Pa3BUBATh HABBIKM CAMOCTOSTEIBHOTO U3YyUYCHHS YUeOHOH 1 Hayu-
HOW JIMTEpaTypBl, CONEPKALICH MATEMAaTUYECKUE CBEICHUS U PE3YJIbTATHI;

- IOJATOTOBKY CTYJEHTOB K JCSITEIBHOCTH B COOTBETCTBUU C KBATU(DUKALMOHHOM XapaKTe-
PHUCTHKOH OakanaBpa 10 HalpaBJICHUIO, B TOM 4Kciie GOPMUPOBAHNE YMEHUH UCTIOIB30BaTh OCBO-
€HHbIC MaTEMAaTUYECKHE METO/bI B TPO(ECCHOHATLHON AEATEIbHOCTH.

- MOJTOTOBKY BBICOKOKBAJIM(UIIMPOBAHHBIX KaJpOB, BOCTPEOOBAHHBIX B YCIOBUAX LUQ-
POBOIl TypOYJIEHTHOCTH M BBICOKUX TE€XHOJIOTUYECKUX PUCKOB COBPEMEHHOH HU(POBOI SKOHO-
MUKH.

K 0cHOBHBIM 3a0ayam 0CBOCHHUS TUCIUILIHNHBI «MaTeMaTH4ecKuii aHaIu3» CleayeT OTHe-
CTH:

- OCBOCHHE CTYyJIEHTAMU OCHOBHBIX MOHATHI, METOIOB, (POPMHUPYIOIIUX OOIIYI0 MaTeMa-
THUYECKYIO0 MIOATOTOBKY, HEOOXOIUMYIO Ul YCIEIIHOTO PEIICHHs TPUKIIAJAHBIX 33/1a4;

- (hopmupoBaHme y cTyeHTa TpeOyemMoro Habopa KOMIETSHIIHNH, COOTBETCTBYIOIIUX €r0
HaIpaBJICHUIO OATOTOBKU M 00€CIIEUNBAIOLINX €r0 KOHKYPEHTOCIIOCOOHOCTh Ha PhIHKE TPYyJa.

OOyuenue no aucuUIIMHEe «MaTreMaTHYeCKHi aHaInu3» HarpaBlieHO Ha (GOpPMHPOBAHUE
y 00yYaronuXxcsi CICTYIONTUX KOMIIETECHITUN B COOTBETCTBUHU ¢ DeiepalibHbIN TOCyAapCTBEHHBINA
00pa3oBaTeNbHBIA CTAaHIAPT BBICIIEr0 00pa3oBaHMs (YpOBEHb OakajlaBpHuaTa) MO HAIPABICHUIO
noarotoBku 09.03.01HdpopmaTuka 1 BEIYUCIUTEIbHAS TEXHUKA, YTBEPKACHHBINA PHUKa3oM Mu-
HHUCTEPCTBA HAyKHU U BBICIIEro oopa3zoBanus Poccuiickoii @enepanuu ot 26.11.2020 Ne929

Koa v HaumeHoBaHue
KOMIIeTeHIN I

HNuaukaTopsl 10-
CTHKEHUS] KOMIIETCeHIMHU

IlepeyeHb MIAHUPYEMBIX pe3yJibTa-
TOB 00y4eHHUs M0 AUCHUILINHE

OIIK-1. CnocoGeH uc-
MOJIb30BaTh MOJIOXKeE-
HUS, 3aKOHBI 1 METObI
€CTECTBEHHBIX HAyK U
MaTe€MAaTHUKU JJIs pelie-
HUS 33]1a4 UHKEHEPHOM
NEeSATEIbHOCTH

NOIIK-1.1 ITonnmaer
(dyHIaMeHTaJIbHbIE 3a-
KOHBI IPUPOJIbI; OCHOBHBIE
bu3nYecKue u MaTeMaTu-
YeCcKHe METOIbl HAKOILIe-
HUS, iepeaaydn u oopa-
00TKH MH(DOPMALINY;
NOIIK-1.2 [Tpumensier
¢du3nueckre 3aKOHbI U Ma-
TEMaTUYECKHE METO/IbI
JUIs peLIeHus 3aa4 Teope-
TUYECKOTO YU MPUKIIATHOTO
XapakTepa;

3HATH:

® OCHOBOIIOJIATAIOIINE TEOPETUYECKUE
MIOJIOKEHUS M METOJBI, IIPEXyCMOT-
PEHHBIE IPOIPAaMMON TUCLUILINHEI

yMeThb:

® 1CIIO/Ib30BaTh IOHATHA W METOIBI
JTUHEHHOW W BEKTOPHOHN anreOphl,
AHAIIMTUYECKON reOMEeTpUH, MaTeMa-
TUYECKOTO aHalu3a JUIsl pPEeLICHUS
THIOBBIX 337a4 TEOPETUYECKOTO U
IIPUKJIATHOTO XapaKTepa

BJIAJICTh:

® CIIOCOOHOCTBIO

BBIABJIATH €CTC-




HOIIK-1.3 Ucnons3yer
3HAHUS €CTECTBEHHBIX
HAayYK U MAaTCMAaTUKH IIpH
pEIIeHUHN MPAKTHYECKUX
3az1a4.

CTBEHHO-HAyYHYIO CYIIHOCTh MPO-
OeM U TPUMEHSTH COOTBETCTBYIO-
i GU3NKO-MaTeMaTUYECKHM amnma-
paT A pelIeHUs] MPAKTUYECKUX 3a-
J1a4d B ipodeccHoHanbHOi chepe

2.

MecTo IMCUMILVIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

JuctuniauHa OTHOCUTCS K oOs3aTenbHOM yacTu Ooka b1: Monyns «Marematndeckue U ecTe-
CTBEHHO-HAYYHbIE JUCIUIUIMHBDY.
Jucnunnuza 6a3upyercst Ha Cleayromel, MpoHIeHHOW TUCIUILTAHE:
- MuHelHas anredpa.
Juctunnuaa « MaTeMaTHYecKi aHaIu3)» JJOTHYECKH CBSA3aHa C TIOCIEYOITMMHU TUCIUTITHHAMU
B obazamenvroi wvacmu:
Teopernueckre 0CHOBBI HHHOPMATHKU

3. CrpykTypa u cogepkaHue TUCUMILIMHBI

OO01mas TpyJ0eMKOCTh JUCIUTIINHBI COCTABIISIET 4 3a4eTHBIE €IUHUIIBI - 144 yaca.

3.1. Buabl yueOHOM padoThl M TPYA0EMKOCTH

3.1.1 Ounas ¢popma o0y4eHus

n/n Buj yueOHoit padoThI Koawmecrso Cemectp 2
4acoB
AyaUTOpPHBbIE 3aHATHS 72 72
B ToMm uncrne:
Jlexun 18 18
1.
CemuHapcKue/mpakTHYEeCKUe 3aHATHA 54 54
2.
JlaGopaTopHbIe 3aHATHUS - -
CamocrosiTesibHasA padoTa 72 72
IIpomexyTouHas aTTecTanus
3K3aMEH 6] €]
Hroro 144 144
3.1.2 3aounas ¢opma oOyueHust
. KosaunuecrBo
n/n Buj yueOHoii padoThI qACOB Cemectp 2,3




AyIUTOPHBbIE 3aHATHS 24 12/12

B ToM uucie:

Jlexunn 8 4/4

CemuHapCcKue/IPaKTHUECKUE 3aHATHS 16
2. 8/8
JlaGoparopHble 3aHATHS - -

CamocrosiTeibHas padoTa 228 96/132

HpOMe)KyTO‘lHaH aTrecranusa

3a4eT/PK3aMeH 3a4eT/3K3aM 3/9

Hroro 252 108/144

3.2. Temaruyeckuii NJIaH U3YyYeHUS THCIUATLIHHBI

Pasmemién B mpunoxxenuu 1 k paboueii mporpamme.

3.3. Copep:xxanue pa3aejoB IUCIHHATLIAHBI

BBeaenune

[Ipenmer, 3agaun u conepxanue TMCHUIUIMHBL. OCHOBHBIC STAIlbl PA3BUTHUS AUCITUTUIHHBIL.
CrpykTypa Kypca, ero MecTo U poJjib B TIOJIFTOTOBKE OakagaBpa, CBS3b C IPYTUMHU JUCHUATITHHAMHU.

Pa3nea 1. ludgdepennnanbHoe ucuucjieHne GyHKuuii 0HOH nmepeMeHHOi

Tema 1. HucnoBas nocneaoBaTenbHOCT. [Ipeaen 4ncioBoi mocneaoBaTeIbHOCTA U €T0
coiicTBa. @yHkuus. [loctpoenue rpadukoB ¢pynkuuit. [Ipenen pynxumuu. OCHOBHBIE TEOPEMBI O
npenenax @ynkuuu. [lepBelii 1 BTopoil 3aMeuaTenbHble npesesbl. CpaBHEHHE OECKOHEUHO MaJIbIX
1 OECKOHEYHO OOJIBIIMX BETUYHH. DKBUBAJICHTHbIE OECKOHEYHO MaJlble BEJIMYHMHBI.

Tema 2. HenpepsIBHOCTH (YHKIWI B TOUKE M HA TIPOMEXYTKE, TOUKH pa3pbiBa (yHKIINH,
ux kinaccupukanus. ACUMOTOTH rpaduka GyHKIUH, UX KIacCu(UKAIIHsL.

Tema 3. [IpousBonnas @yHkuuu. ['eomMmerprueckuil 1 GU3NYECKUN CMBICI TPOU3BOIHOM.
[TpaBuna quddepenipoBanus U GOpMyIIbl BBIYHCICHHS TPOU3BOAHBIX. Tabnuia npon3BOAHbBIX
OCHOBHBIX JJIEMEHTApHBIX (pyHKIMI. Berancienne mpou3BOaHBIX (PYHKIMHA, 3aJaHHBIX Pa3JIny-
HBIM 00pazoMm.

Huddepennman. [IponsBoansie U audQepeHraIbl BRICIUX TOPIakoB. [IpubnmkenHbe
BBIYUCIICHUS ¢ TOMOIIBI0 AU depeHnanos.

Tema 4. IIpaBwio Jlonuransa. @opmyna Teinopa. PackpeiTue HeonpeneneHHOCTEN pas-
JAU4YHOTO THMA. Pa3nokeHne OCHOBHBIX 3JIeMEHTapHbIX GpyHKIui o popmyie Teitnopa. [Tpudnu-
JKEHHBIE BBIUUCIICHUS C TTIOMOIIbI0 hopmydisl Teitnopa.

Tema 5. OcHoBHbIe TeopeMbl AU HepeHInaTBHOTO UCUNCIeHUsI. MOHOTOHHOCTh (DyHK-
1H, SKcTpeMyMbl Heo0XoauMble 1 TOCTaTOYHBIE YCIOBHS MOHOTOHHOCTH, JIOKAIBHOTO 3KCTpe-
myma. MccnenoBanue Boiykioctu rpaduka ¢pyHkiuu. Touku nepernda rpaduka QyHKIUH.

OOmiast cxema uccnenoBanus GYHKIMU U OCTpoeHus ee rpaduka. CBoiicTBa (yHKINH,
HeNpepbIBHBIX Ha oTpe3ke. Hanbombiee 1 HauMeHblee 3HaueHUs GYHKLNUU Ha OTPE3Ke.

Paznen 2. Inddepenuunanbuoe ucuncienne QyHKIUI HECKOJIbKHX NePeMeHHbIX



Tema 1. @yHKIIUN HECKOJIBKHUX NEPEMEHHBIX. JINHUU U MOBEPXHOCTH YpOBHA. YacTHbIE
npousBojHble. [TomHblit quddepenunan. I[IponsBoaHble ClOKHONW QYHKIMH HECKOIBKUX MEpe-
MeHHBIX. YacTHbIC IPOU3BOHBIE U AU(PepeHIHaIbl BBICIINX MopsakoB. Teopema [IBapua.

Tema 2. [IpousBonHas no Hanpasienuro. I'paguent. KacarenpHas k kpuoil. KacatenbHas
IUIOCKOCTh U HOpMaJib K NoBepxHOcTH. Dopmyina Teinopa. DkcTpeMyM (PyHKLINU HECKOJIBKHX
nepeMeHHbIX. HeoOXoquMble U JOCTaTOUHBIE YCIOBUS SKCTPEMYMa.

Pasnen 3. UHTerpasibHoe HCHYHUCIEHHE

Tema 1. IlepBooOpasnas. Teopema cyliecTBOBaHMs HEOIPEACICHHOT0 MHTerpayia. He-
OTIpeNIeICHHBI MHTETpall U €ro CBOMCTBA. TabnuIia WHTETrpajJoB OT OCHOBHBIX 3JIEMEHTAPHBIX
byHskmii. Metoa HeMOCPEACTBEHHOTO HHTETPUPOBAHUS.

MeTobl THTETPUPOBAHHS C TIOMOIIBIO 3aMEHBI IEPEMEHHOM, IOJIBEICHUEM 101 3HaK JudepeH-
nuana. MeTo MHTErpupOBaHUs IO YaACTSM.

WuTerpupoBanue paiMoHaIbHBIX Jpo0eii, HHTErpUPOBaHUE HEKOTOPHIX BUAOB UPPALMOHATIBHBIX
U TPUTOHOMETPUYECKUX (DYHKIINH.

Tema 2. 3agauun, NpUBOJAIIME K MOHATHIO ONPENEIEHHOI0 MHTerpana. OnpeneneHHbIi
WHTErpaJl, €ro CBOMCTBA. Y CIIOBUSI HHTETPUPYEMOCTH. MIHTErpas ¢ mepeMeHHbIM IIpeieIOM UHTE-
rpupoBanus. @opmyna Hetorona — JleitOnua. 3ameHa nepeMeHHO B ONpeIeIEHHOM HHTETpale.

[IpunoxkeHus onpeaeseHHOT0 HHTETpajia B TEOMETPUN U MEXaHUKe (BbIUMCIICHHE IIIoIa-
JeH TIOCKuX (Uryp, AIUHBI KPUBOM, 00BEMOB.

Tema 3. HecobcTBeHHBIE HHTETPAJIBI IIEPBOTO U BTOPOTO poja (1o 0ECKOHEUYHOMY MpOMe-
KYTKY, OT HEOTpaHHUEHHBIX (DYHKIIHI HA KOHEYHOM MTPOMEXKYTKE), UX CBOHUCTBA.

Tema 4. 3agauu, NpUBOIAIINE K KPATHBIM UHTETrpajiaM. J[BOHON U TPOHHON UHTETPAIbI,
ux cBoiicTBa. IIpaBuiia BIYMCICHUS ABOMHBIX HHTETPAJIOB.

3.4. Temaruka NpaKTHYeCKUX 3aAHATHH MO JUCUMUILIIIMHE
«MaTreMaTHYECKHAHN aHAJIN3)

3.4.1. Ounas ¢opma o0yueHust

Ne Tema 3aHaTHA
/o
1 Paszgen 1. DiaeMeHThbI MATEMATHYECKOI0 aHAIM3A.

Yucnosast nmocnenoBaresbHOCTh. [Ipenesn 4McioBoil MOCaeI0BaTeIbHOCTH U €r0 CBOM-
crBa. [IpaBuna npenensHoro nepexona. @yukuus. [Ipenen gpynkuuu. Teopems! o npene-
nax ¢pynkuuu. IlepBblil 1 BTOpOH 3aMedaTesbHbIE TPEIEIbl.

2 CpaBHeHHEe OECKOHEYHO MalIbIX U OECKOHEUHO OOJBIINX BETMUMH. DKBUBAJICHTHBIE Oec-
KOHEYHO MaJIbl€ BEJIMYHMHBI.

PackpsITHe HEONIPENEIEHHOCTEN PA3IMYHOIO TUIIA

4 HemnpepsiBHOCTD QyHKITNI B TOUKE U Ha TpoMekyTke. OTHOCTOpOHHUE TIpeAesibl. Toukn
paspbiBa pynkiun. [Tpumeps! pemenus 3a1au

5 [TpousBognas ¢pyukuuu. [IpaBuna auddepentmpoBanus U GOPMYIIbl BEIYUCICHUS MPO-
n3BoaHbIX. Texnuka auddepeHurpoBanus

6 HuddepennnpoBanue o0paTHIX (HyHKIUH, GYHKIU, 3aJaHHBIX HEIBHO, TapaMeTpuye-
CKH, Jorapudmuueckoe qudepeHpoBanme

7 Huddepennnan. ['eomerpuueckuit cmbica nudpdepennuana. [Ipoussoansie u auddepen-
IIMAJTBI BEICHIHNX MOPSAIKOB. [IpnOimkeHHbIe BBIYUCICHHS C TOMOIIBI0 auddepernnanos.
8 [IpaBuno Jlonuransa. @opmyna Teisiopa. PackpsiTie HEONPENEICHHOCTEN PA3IUYHOTO
tuna. Pa3no)keHusi OCHOBHBIX 2JIEMEHTapHBIX QYHKIHWH 1o ¢opmyie MakiopeHa.
[TpubsnkeHHble BEIUUCIIEHHS! ¢ ToMOIIbI0 hopmydsl Telnopa.

10 | Tlomnoe uccnenoBanue GyHKIMI 1 moctpoeHue rpaduxos. [Ipumepsl

(O8]




11 | [TomHoe uccienoBanue QyHKIMN 1 mocTpoeHue rpadukos. [Ipumeps! (IpogomkeHne)
CamocrosrenbHas padora Nel Ha ceMuHape o pyHKUIUSAM OAHOM nepeMeHHOH

12 | Pa3zgen 2. @®yHKIUU HECKOJIbKUX NepeMeHHbIX. JINHMU U TOBEpXHOCTU YpOBHS. Yact-
HbIE IPOU3BOHBIE U JU(depeHIIral NepBOro NopsIKa.

13 | lonuenii auddepennnan. I[IpousBomubie cioxHoi (ynkiuu. [IpowsBogHas QyHKIMH,
3aJJaHHOI HesiBHO. YacTHbIE POU3BOIHBIC U TU(PEpeHIalIbl BRICIINX TOPSIKOB. Teo-
pema [IBapiia.

14 | ITpousBojHas o HampaBJaeHUIO. I'paiueHT.

15 | OkcTpeMyM QyHKLIMHU HECKOJIBKUX NepeMeHHbIX. HeoOXxonumble 1 10CTaTOYHbBIE YCIOBUS
IKCTpEMYyMa.

16 | CamocrosiTesibHas padora Ne 2 Ha ceMuHape N0 (PyHKUMAM HeCKOJIbKHMX MepeMeH-
HBIX

17 | Pa3zgen 3. UHTerpajbHOE HCYUCIEHUE
[TepBooOpasnas. HeompeneneHHBIN WHTETPAI M €r0 CBOMCTBA. MeTO/ HENOCPEICTBEH-
HOT'O UHTETPUPOBAHMSL.

18 | MHTETpHpOBaHKE C TIOMOIIBIO 3aMEHBI IIEPEMEHHOMN, TIOJIBEICHUEM IT0JT 3HAK JH(QepeH-
1uana. MeToa MHTErpupOBaHUs 110 YaCTSIM

19 | UaTerpupoBaHue palOHAIBHBIX Ipo0ei, MHTErPUPOBAHUE HEKOTOPBIX BUIOB UPPAIIHO-
HATBHBIX (PyHKIINN

20 | UaTerpupoBaHue TPUTOHOMETPUUECKHUX (DYHKITHI.

21 | BriuncneHue onpeneneHHbIX HHTErpasioB o ¢popmyse Heiorona-Jleitonuna. 3amena me-
PEMEHHOM U MHTEIPUPOBAHKE 110 YACTSIM B ONPEAEICHHOM HHTErpalle.

22 | [IpunokeHus onpeeeHHOro HHTETpaia B TEOMETPUN U MEXaHUKE (BBIUMCIIEHHE TUIOIIA-
neil mnockux GUryp, IJIHHBI KPUBOH).

23 | [IpunokeHus onpeAeNeHHOro UHTEerpajla B TeOMETPUM U MEXaHUKE (BBIYMCIIEHUE 00be-
MOB, IIOLIA/IeH TTOBEPXHOCTH).

24 | HecoOcTBeHHBIE HHTETPaJIbl IEPBOIO M BTOPOIO POJIA, UX BHIUUCIICHHUE.

25 | 3amaum, IpUBOJAIIME K KPAaTHBIM MHTErpanaM. BeluncieHne ABOWHBIX UHTETPAJIOB CBE-
JI€HUEM K MOBTOPHBIM. 3aJauu Ha U3MEHEHUE MOPs/IKa UHTETPUPOBAHUS B IBOITHOM MH-
Terpaie

26 | 'eomeTrpuyeckue U GpU3MUECKUE NPUIOKEHHSI KPATHBIX MHTErPAJIOB, IPUMEPHI BbIUHCIIC-
HUSL.

27 | KoHTpoJbHOE TeCTUPOBAHUE MO KYpCy.

3.4.2. Ounas popma o0y4yeHHs
4. Ne Tema 3ansaTHsA
/I
1 Pa3znea 1. Dj1eMeHTBI MATEMATHYECKOI'0 AHAJIHN3A.
3aaun Ha BBIYMCIICHHUE MTPEICJIOB YHCIOBBIX MTOCIIEI0BATEIBHOCTEN U (PYHKIIHUI.

2 Pemenue 3anau Ha TexHuKy auddepeHunpoBaHys U IPUMEHEHHUE TOHATHS TPOU3-
BOJIHOM K MCCIICOBAHMIO (PYHKIIMI U OCTPOCHUIO TpaduKOB (PyHKIIHIA.

3 Paznen 2. ®yHKIIMU HECKOJbKHUX NepeMEeHHbIX. 3a7]a41 Ha BIYMCIICHUE YACTHBIX
IIPOU3BOJHBIX, IPOM3BOJHON 110 HAIIPaBJIEHUIO, TPAJIMEHTA U HA UCCIIEJOBAHHE DKC-
TPEMyMOB (QYHKIMH HECKOIBKHX MEPEMEHHBIX.

4 Paznen 3. UnTerpanbHoe ucuucjaeHue. MeTo bl BHIYMCIECHUST HEONIPEAEICHHBIX
MHTErPaJIOB OT PA3IMUHBIX (PYHKIHUI.

5 Brrunciienue onpeaeneHHbIX M HeCOOCTBEHHBIX HHTEIPAJIOB.

6 Bbluncienue KpaTHbIX HHTETPAJIOB.




4. Y4eOHO-MeTOAUYECKOe 1 HHPOPMALMOHHOE o0eceyeHne

4.1. HopmarTusabie 1o0kyMeHThI H 'OCThI

denepanbHbIi TOCYIapCTBEHHBI 00pa30BaTENIbHBIN CTAaHIAPT BBICIIETO 00pa30BaHUs
(ypoBeHb OakanaBpuata) mo HarpasiaeHuio noarotoku 09.03.01MupopmaTruka 1 BEIYUCIHU-
TeJbHAsl TEXHUKA, YTBEP KICHHBIN MpUKa3oM MUHUCTEpCTBA HAYKH U BBICHIETO OOPa30BaHUS
Poccuiickoit @enepanuu ot 26.11.2020 Ne929.

Vka3 Ilpesunenra Poccutickoit @eneparuu ot 01.12.2016 Ne 642 «Ctparerun Hay4yHO-TEX-
HoJslorudeckoro passutus Poccuiickoit denepanumy.

[Tpuka3z MunucTepcTBa 00pa3oBanus U Hayku Poccuiickoit ®eneparnuu ot 23.08.2017 Ne 816
«O6 ytBepxxaennu Ilopsaka npuMeHEHHs] OpraHU3alUsIMH, OCYLIECTBISIOIIMMHU 00pa3oBa-
TEJbHYIO I€ATEIbHOCTh, NIEKTPOHHOTO 00YUYeHUS, AMCTAaHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHO-
JIOTH TIPY peann3anuu 00pa3oBaTeIbHBIX IPOrPaMM».

4.2. OcHoBHas JuTeparypa

®duxterronsl] .M. OCHOBBI MaTEMaTHYECKOTO aHaIN3a: YIYCOHHK JJI BY30B, 15-¢ u3.,
crep. CII0, Jlanb. 2023. Yacts 1. 444 c.

@uxrtenronsil [.M. OCHOBBI MaTEMaTHYECKOTO aHAIIN3a: YICOHUK IS BY30B, 14-¢ U3,
crep. CIIO, Jlanb. 2023. Yacts 2. 464 c.

Kynpssues JI.JI. Kpatkuii kypc marematiueckoro ananusa. T.1. uddepennuansnoe u uH-
TerpajibHoe MCUUCIeHUs QYyHKIMH OHON nepeMeHHON. Psnpl: YueOHUK [DeKTpoHHBIH pe-
cypc]: yueo. - DnektpoH. aaH. - MockBa: @usmarnurt, 2015. - 444 c¢. [Pexxum noctyma: URL:
https://e.lanbook.com/book/71994 - 3ari. ¢ skpaHna.]

4.3. JlomosiHMTeILHAS JUTEpaTypa

[TuckynoB H. C. uddepennuanpbHoe 1 HHTETpaIbHOS UCYUCICHHS IS BTy30B. B 2-x ToO-
Mmax. M.: Uurerpan - [Ipecc, 2009 — 416, 544 c. 180 ak3.

3yokoB B.I'"., JIsxoBckmii B.A., Mapteinenko A.U., Munoctes B.b., ITymkaps E.A. Kypc ma-
TEMATHUKH ISl TEXHUYECKUX BBICIINX y4eOHbIX 3aBeneHuil. Yactu 1-4. M.: MTTI1Y, 2012. 400
9K3.

Kpatkuif kypc BbICIIel MaTeMaTHKH [DNEKTpOHHBIA pecypc]: y4deO. - DIeKTpoH. JaH. -
MockBa:  JamkoB wu K, 2017. - 510 c¢. [Pexum  pmocryma:  URL:
https://e.lanbook.com/book/93522. - 3ar. ¢ sxpaHa. ]

byrpos f1.C., Huxonbckuit C.M. Briciias matemaTika: y4eOHHUK SIS By30B B 3-X TomMax. M.:
Hpoda, 2009.

WHuTerpanbHoe ucunciaeHne GyHKIUNH OJHON W HECKOJIBKUX TepeMeHHbIX. Teopus mois: me-
TOJIUYECKUE yKa3aHHUs M BapHaHThl pacueTHo-rpaduueckux padot / boaxynoB M.A., bopo-
nuna C.U., [TokazeeB B.B., Teym b.JI., Tkauenko O.W.. M.: MI'TY «MAMI», 2009.
MaremaTtnueckuii ananus. Teopus mpenenoB u quddepeHaIbHoe HCUUCICHNE: OCHOBHBIE
MIOJIOKEHUST TEOPHUH, METOJUYCCKUE YKa3aHUs W BapUaHTHI pacueTHO-Tpaduueckux pador //
bonynos M.A., bopoguna C.U., Koporkosa H.H., Tkauenko O.1. M.: MI'TY «MAMW»,
2009.



4.4. DjaekTpoHHBbIE 00pa3oBaTebHbIE PECYPChI

[TpoBenenue 3aHATUI U aTTECTAM BO3MOKHO B IUCTAHLIMOHHOM (opMaTe ¢ NPUMEHEHUEM CH-
CTeMbl JUCTaHIMOHHOro oO0yueHus yHuepcurera (CAO-LMS) Ha ocHOBe pa3pabOTaHHBIX Ka-
denpoit «MaTemMaTHKa» 3JIEKTPOHHBIX 00pa3oBarenbHBIX pecypcoB (DOP) mo BceMm pazaenam
HPOTPAMMBI:.

DneMeHThl MaTEMaTUYECKOTO https://online.mospolytech.ru/local/crw/course.php?id=313
aHaiImn3a

NHTerpasibHOE NCYUCIICHHE
GbyHKIUH 0THON EPEeMEHHOM
JuddepennnansHoe ncuncie-
HUe (QyHKIUI HECKOJIBKUX ITe-
pPEMEHHBIX

JlonOJTHUTENbHBIE TTIaBbl MaTe-

MAaTHYCCKOI'0O aHaJIu3a

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

https://online.mospolytech.ru/local/crw/course.php?id=3362

https://online.mospolytech.ru/course/view.php?i1d=3592

Pazpaboranubsie DOP BKIIOYAIOT TPEHUPOBOYHBIE K UTOTOBBIC TECTHI.
[opsinok npoBeaeHus: paboT B TMCTAHIMOHHOM (pOpMaTe yCTaHABIUBACTCS OTIEIbHBIMU PacIio-
PSOKEHUSIMH TIPOPEKTOPA 10 yU4eOHOM paboTe W/ Wi IEHTPOM YU4eOHO-METOANIECKOM pabOoTHI.

Kaxaplii cTyieHT oOecriedyeH WHAWBHIYabHBIM HEOTPAHWYCHHBIM JOCTYIIOM K JJICKTPOHHOU

OMOIMOTEKE MOCKOBCKOIO IIOJIUTEXA

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

WHTEepHET-pecypchl BKIIOYAIOT YU4EOHO-METOMUECKUE MAaTEpUANbl B AJICKTPOHHOM BHUJIE, TIPE/-

CTaBJICHHBIC Ha caiite mospolytech.ru B pazaene: «lleHTp MaTreMaTHIecKOro 0Opa3oBaHUs)

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

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

[Tone3Hble yueOHO-METOAMYECKIE U MH(POPMAIMOHHBIC MaTePHAJIbl IPEACTABICHBI Ha CalTax:
http.//exponenta.ru, http.//eqworld.ipmnet.ru/ru/info/mathwebs.htm.

[Tepedens pecypcoB HHOOPMAIIMOHHO-TEICKOMMYHUKAIIMOHHOM ceTn «VIHTepHET» I OCBOCHUS

TUCITMIUTAHBL: Www.matematikalegko.ru>studentu, www.i-exam.ru.

4.5. JIunieH3MOHHOE U CBOOOTHO PACIIPOCTPAHsAEMOE MPOrPaMMHOe
odecreyenue

Ne| Hammenomanme | PaszpaGoruuk [10 | Joctymuocts (mu- | Ccpiika Ha Enunblii peectp
(mpaBooOnama- | LEH3MOHHOE, CBO- | POCCHICKHX MPOTPaMM JIJIst
TEJNb) 060HO pacnpo- OBM u BJ] (npu Hann4mm)
CTpaHsieMoe)
1 | Astra Linux | OOO JIunieH3noHHOE https://reestr.digital.gov.ru/ree
Common Edition | "PYCBUTEX- str/305783/?sphrase_i1d=9540
ACTPA" 36
2 [MoitOduc 00O "HOBBIE JlunieH3noHHOE https://reestr.digital.gov.ru/ree
OBJIAYHBIE str/301558/?sphrase_id=9433
TEXHOJIOT'NUN" 75
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4.6. CosBpemMenHbIe IpodecCHOHAIBbHBIE 0a3bl JAHHBIX U HHPOPMALIMOH-
Hble CIIPABOYHbIE CUCTEMBbI

Ilepeyens pecypcoB cetu UHTepHET, JOCTYNHBIX AJI51 0CBOEHHUS TMCUMILUIUHBI:

HaumenoBanue Ccbliika Ha pecypc JocTynHoCTH

NupopMmaniuoHHO-CIIPAaBOYHbIE CUCTEMbI

https://stackoverflow.co Hoctynta B ceru M-
Stack Overflow m/ TepHET O6e3 orpaHuye-

HUN

WNudopmannonnsie pecypcesl Cetu
KoncynbrantlInroc

http:// www.consultant.ru | [loctymao

[Topran @enepanbHbIX rocyap-
CTBEHHBIX 00pa3oBaTelbHBIX cTaH- | http://www.fgosvo.ru. HoctymnHo
JApTOB BBICILIETO OOPAa30BaAHUS

JIeKTPOHHO-0UOINOTEYHbIEe CHCTEMbI

Jlanp https://e.lanbook.com/ Hoctynna B cetu Un-
TEpHET 0e3 orpaHuye-

HUU
IPR Books https://www.iprbookshop | Hoctynna B cetu Un-
v/ TepHET 0e3 orpaHuye-

HUU

IIpodeccuonanbHbie 0a3bl JAHHBIX

baza naHHBIX HAy4YHOU AIEKTPOH- http://www.elibrary.ru HoctymHo
HOW OMOIMOTEKN
(eLIBRARY.RU)
Web of Science Core Collection — | http://webofscience.com | [locTymHo

noJIuTeMaTHuueckas peepaTuBHO-
oubnuorpaduueckas u
HayKoMeTpuieckas (Oubmuomerpu-
yeckast) 6aza TaHHBIX

5. MaTepuajibHO-TeXHUYECKOe o0ecnevyeHue Q1 CIUITHHbI

MaTepHaano — TEXHUYCCKas 6333, YHHUBCPCUTCTA oOecrieunBaeT IMPOBCACHUEC BCCX BUIOB
3aHSTHH, TPEyCMOTPEHHBIX YUYE€OHBIM TUIAHOM, M COOTBETCTBYET JACHCTBYIOIIUM CAHUTAPHBIM U
[IPOTUBOIIOXAPHBIM IIPaBUJIAM U HOPMaM.

Kadenpa «MaremaTuka» UCIONIB3yeT yUEOHBIC ayIMTOPUN U3 001IeTo (POHIa YHUBEPCH-
TeTa.
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HpI/I H€O6XOILI/IMOCTI/I IJId TIPOBEACHUA MHTCPAKTUBHBIX IMMPAKTUYCCKUX 3aHATUH HCIIOJIB3Y-
OTCA KOMIIBFOTCPHBIC KJIACChI YHUBCPCUTECTA.

6. MeToanuyeckue peKOMEeHAALMHU

6.1. MeToanyeckue peKOMEHIAMY VISl IPenogaBaTeJist
10 OPpraHu3aNuu 00yYeHust

[Ipexne Bcero, cienyer o0paTUTh BHUMAaHUE CTYACHTOB Ha TO, YTO MPAKTHUECKU BECh U3Y-
YyaeMblii MU MaTepHuall He TpeOyeT Kakoi-JIMO0 CrelranbHOM (JOMOTHUTEIbHOM) TOATOTOBKH U
BITOJTHE MOJKET OBITH YCIIEIIHO U3YYEH, €CIIH CTYJCHTHI Oy IyT MOCEIaTh 3aHITHS, CBOCBPEMEHHO
BBINOJIHATH JOMAIIIHUE 33aHUS U [T0JIB30BaThCs (IIPU HEOOXOAMMOCTH ) CUCTEMOM MJIAHOBBIX KOH-
CyJIbTalluil B T€UEHUE KaXKIO0ro ceMecTpa. Bomienmme B Kypc MaTaHaiu3a paszieibl SBISIOTCS
KJIACCUYECKHMH, B TO K€ BPEMsI OHU NIPAKTUYECKU OPUEHTHUPOBAHBIL, TAK KaK UMEIOT LIMPOKOE pac-
IPOCTPAaHEHUE I PEIICHUs Pa3HOT0 poja 3a/1a4 BHYTPU CaMOW MaTeMaTHKU U MPUKIAIHBIX 3a-
nad. MIX ocBOEHHME NMOMOXKET CTyAEHTaM JIOTUYECKH BEPHO, apryMEHTHPOBAHO M SICHO CTPOUTH
YCTHYIO ¥ IACBMEHHYIO PEUb, YCIICITHO MPUMEHSITh HAKOIUICHHBIE 3HAHHS B MPO(eCcCHOHANTBHOM
JESATEIBHOCTH.

HeobOxonumo ¢ camoro Havasa 3aHSITHI peKOMEHJ0BaTh CTYJE€HTaM OCHOBHYIO U JIOIOJI-
HUTEIIBHYIO JIUTEPATYpPy, a B KOHLE CEMECTPA 1aTh CIIUCOK BOIIPOCOB JUJIS IOATOTOBKH K SK3aMEHY.

Ha mepBoM 3aHSATHH 1O JUCHUIUIMHE CIIEAyeT 0053aTeIbHO MPOUH(POPMHUPOBATH CTYACH-
TOB O BHJIE U (hopMax TEKYyILIEH U NPOMEKYTOUHON aTTeCTalluii MO AUCLUILIUHE, CPOKAX UX Mpo-
BEJICHUSI, YCIIOBUSAX JIOyCKa K MPOMEKYTOYHON aTTeCTalluu, IPUMEHSEMBIX BUAAX IPOMEXKY-
TOYHOT'O KOHTPOJIS.

W3noxxeHne TeopeTHUecKoro Marepuaia JOHKHO CONPOBOXKAATHCS WIUTFOCTPATUBHBIMU
IpUMepaMu, TIIATEIbHO OTOOPAaHHBIMH MpenoaBaTeiaeM TaK, YTOObl TEXHUYECKHUE TPYAHOCTH U
BBIKJIQ/IKH [IPH PEILIEHUH 3a7ja4ul HE OTBJIEKAJIN OT TJIABHOTO: OCMBICIIEHUS UJIEU U CyTH ITPUMEHSI-
eMbIX MeToJ0B. ClieflyeT Bcerza yKas3blBaTb IIPUMEPBI IPAKTUYECKOIO MPUMEHEHUS PACCMOTPEH-
HBIX Ha 3aHATHAX YPaBHEHUH U HOpMyII.

[IpakTuyeckue 3aHATHS JOJDKHBI ObITh OPraHU30BaHbI MIPENOIaBaTeNIeM TaKUM 00pa3oM,
YTOOBI OCTaBAJIOCh BPEMsI Ha NMEPUOJUYECKOE BHIIIOJHEHHE CTYAEHTaMU HEOOJBIION caMOCTOs-
TEJIbHOM pabOoThI B ay TUTOPUHU AJISl IPOBEPKU YCBOCHHUS U3JI0KEHHOTO0 MaTepuaia.

[IpenonaBaTenp, BeAyMIMA IPaKTUYECKUE 3aHATHS, JJOJDKEH COTJIACOBBIBATh yueOHO-TEMa-
TUYECKUH TJIaH 3aHATUH C JEKTOPOM, UCIIOJIb30BATh €UHYIO CUCTEMY 0003HAUYEHUI.

[IpenonaBaTemnio cieayeT M0OMBATHCS CUCTEMAaTHUECKON HENMpPEpBIBHOW PaOOTHI CTYICH-
TOB B TEUCHHE CEMECTPA, HEOOXOMMO BBISBIIATH CHIIBHBIX CTY/I€HTOB U IIPUBJIEKATh UX K HAYYHOU
paboTe, K y4acTHIO B pa3HOTO poja OJIMMIIMAJaX U KOHKYpCax.

CrTyzneHT IOJKEH OLlylaTh 3aMHTEPECOBAHHOCTD MPENOJABATENsl B JOCTUKECHUHN KOHEY-
HOTO pe3yJibTaTa: B NMPUOOPETEHHUH OOYYaOLMMUCS MPOYHBIX 3HAHUM, YMEHUM U BiaJeHUs
HaKOIJICHHOM nH(popManueit 17 peleHus 3a/1a4 B IpopecCHOHAIbHOMN 1€ TeNbHOCTH.

6.1.1. O6pa3oBaTe/ibHbIE TEXHOJIOTUH

[IpoBeneHue 3aHATHIA U ATTECTAIIMK BO3MOXHO B JIUCTAHIIMOHHOM (opmarte ¢ MpuMeHe-
HHEM CHCTEMBbI IUCTaHIMOHHOTO o0yueHus yHuBepcutera (CJJO-LMS) Ha ocHOBe pa3paboTaH-
HBIX Kadeapoi «MaremaTtrkay 3JIeKTPOHHBIX 00pa3oBaTelbHbIX pecypcoB (DOP) mo Bcem pazae-
Jam nporpammsl (cMm. 1. 4.4).

Ilopsinok npoBeneHus paboT B AMCTAHIIMOHHOM (hopMaTe YCTaHABIMBAETCS OTIEIbHBIMU
pacmnopsuKeHUSMU MIPOPEKTOpa Mo y4eOHOH padoTe W/WiM LHEHTPOM yueOHO-METOIMYeCcKOil pa-
0O0THI.
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6.2. MeToauyeckue yKazaHus JJI51 00y4arOUIUXCH 110 OCBOCHUIO
AUCHMILINHBI

Pasznen 1: nuddepeHunanbHoe HCHHUCTeHNE PYHKIIUI 0HOI NTepeMeHHOH

[Tpu u3yvyenun quddepeHnaIbHOTo UCUNCIeHUs QYHKIHA 0HOM IepeMEeHHO oOpaTHTe
BHHMaHHE Ha OHATHE Npe/ena GyHKIUN B TOYKE M METOBI ero Beraucienus. [Ipexen — ogHo U3
OCHOBHBIX MOHATHHA MaTeMaTHYecKoro aHanusa. Ilpu BbIYMCICHHU NpenesoB (QyHKIMHU HAJO,

0 o
IpeKe BCEro, BBIACHMTH XapaKTep Heompeaenennoctn | —, —, 0-00, 00— 00, 17 |. Uro6mr
'
OBJIAJICTh TEXHUKOW PEUICHUS 33/1a4 Ha BBIYUCIICHUE TIPE/ICIIOB, HAJ0 3HATh JIBA 3aMeUYaTeIbHBIX
npezena, TabJauIly SKBUBAJICHTHBIX OECKOHEYHO MaJbIX, TpaBmIIo JlomuTans, pa3inaHbIe TPUEMbI
PACKPBITHSI HEONPEAETICHHOCTEH B 3aBUCUMOCTH OT BUAA (PYHKIMU U PEIIUTH TOCTATOYHO OOJIb-
I10€ KOJIMYECTBO 3a/1au.

[Tpu m3yyeHHMM TEM, TMOCBSILICHHBIX MPOU3BONHOW M auddepeHnnany QyHKIHH, HaIo
OCMBICTIUTh MX T€OMETPUYECKHIIA CMBICII, IOHUMATh Pa3Indre MeXIy HUMHU (TuddepeHna - 3To
TJIaBHAs JIMHEWHAs 4acTh npupamieHus GyHkuun). TBepro 3HaTh (Kak Ta0nuily yMHOKeHus) (hop-
MyJbl 1A hepeHInpOBaHISI OCHOBHBIX AJIEMEHTAPHBIX (QYHKIHA U mpaBmiia 1uddepeHmpoBa-
HUS (BCe, KOHEYHO, HO 0COOCHHO TpaBuiio quddepeHIIMpPOBaHUS CIOKHON (YHKIIHH).

OO0paruTe BHUMaHHE TaKke Ha ocobeHHoCcTH nuddhepeHnnpoBanus GyHKIUH, 3a1aHHBIX
B HEsIBHOU (opMe, mapaMeTpHIecKu, Ha PHeM JiorapugMuieckoro au¢hepeHnnpoBaHusl.

Cremyer 4eTKo 3HaTh U YMETh IPUMEHSATH allTOPUTM HCCIEI0BaHUS (YHKIUN U TOCTPOE-
HUS TpaUKOB: OMpeeleHne TOYEK pa3phiBa (M UX KIIacCU(UKAILINIO), aCUMIITOT rpaduka (BepTu-
KaJbHOH, HAKJIOHHOW, TOPU30HTAIBHOI ), HEOOXOIUMBIE U IOCTaTOYHBIE YCIOBUS MOHOTOHHOCTH
(YHKIMH, CyIIECTBOBAHUS JIOKATBHOTO 3KCTPEMYyMa, MPOMEKYTKOB BBITYKIOCTH ¥ BOTHYTOCTH
(GYHKIIUU U TOYEK neperuoa.

Pa3nen 2: nuddepennnanbHoe ucuucjieHne PyHKIMNH HECKOJIBKUX MepeMeHHbIX

IIpu n3yueHnn gaHHOTO pazjesa oOpaTuTe BHUMaHUE Ha TO, YTO (DYHKIMS ABYX EpEeMEH-
HBIX UMEET HAIJISIIHBIN T€OMETPUYECKUN CMBICI — 3TO MOBEPXHOCTh B TPEXMEPHOM IIPOCTPAHCTBE
Hazno ocMbICIUTB MOHATHUS YAaCTHBIX MPOU3BOAHBIX U MOJIHOTO JuddepeHIrana 1 0Co0eH-
HOCTb UX BBIUYHCJICHUS, OBJIAJETh TEXHUKON BBIUMCIICHUS MPOU3BOAHBIX OT CIOXKHOU (pyHKIMU

HECKOJILKHX MepeMeHHEIX. CleyeT o6paTuTh BHUMAHKE HA TO, 4To 11 Gpynkmun Z = Z(X, V)
2 2
0z 0°z

Ox0y - 0yox

CMeIlIaHHbIE YaCTHBIE IPOU3BOIHBIEC BTOPOTO MOPSIKA PABHBI MEKIY COOOIA: (Teo-
pema IlIBapia), To ecTh NOPAIOK TU(PPEpEeHIIMPOBAHUS HE UMEET 3HAYCHUSI.

Jlis yHKIMU HECKOJIBKUX NIEPEMEHHBIX CKOPOCTh U3MEHEHUS (PYHKLUH B IPOU3BOJIBHOM
HaNpaBJICHUU XapaKTePU3yeTCsl IPOU3BOIHON 110 HAMPABICHUIO, @ HAMOOJbINAs CKOPOCTh U3ME-
HEeHMs (QyHKIMU OyJieT B HalIpaBJIEHUH BEKTOpPA I'PaiueHTA.

Crnenyer oOpaTtuTh B 3TOH TeMe BHUMaHUE Ha HEOOXOJIUMOE U JJOCTATOYHOE YCIIOBUS CY-
IIECTBOBAHUS YKCTPEMyMa (PYHKLIMU HECKOJIBKUX NTEPEMEHHBIX.

Pa3nen 3: uHTErpajibHOE HCUKCIEHHE

B uHTEerpanbHOM HCUMCIICHHH pelaeTcs 3aaada, 0OpaTHOM TOHM, KOTOpas paccMaTpHBa-
nack B tuddepeHaIbHOM HCYUCICHIH: HEOOX0IUMO HANUTH JUTsl JaHHOUW Yy HKIIHH f (x) TaKyro

(byHKLHMIO, TPOU3BOAHAS OT KOTOPOH Oblila OBl paBHa 3ajaHHON. IHTerpupoBanue GyHKIMN — 10-
CTaTOYHO CJIOKHBIN pa3/ie] MaTeMaTUKH, OBJIa/I€Th KOTOPBIM MOYHO TOJIBKO, €CIU CTYAEHT «BO3b-
MET» 10CTaTOYHO OOJIBLIOE KOJUYECTBO HHTErPAIOB PA3HOTO TUIIA.
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Hano TBepa0 3HaTh TaONHIly MHTErPAJIOB OT OCHOBHBIX 3JIE€MEHTAPHBIX (PYHKIIHUH, OCHOB-
HBIE METO/Ibl HHTETPUPOBaHMUs (3aMEeHa IEPEMEHHOM, MTOIBE/ICHHE O] 3HAK TU(PepeHInana, -
TETPUPOBAHUE TIO YACTSIM, TPHEMbI BBIYHCIICHNS HHTETPAJIOB OT PAllMOHAIBHBIX Jpo0eH, OT pas-
HOT'O TUTIA TPUTOHOMETPUIECKUX (DYHKIIHI).

Hazmo ocMBICIHTE €AMHCTBO MOIX0AA K TIOCTPOCHHUIO OTIPENIEIICHHBIX, KPATHBIX, KPHBOJIH-
HEWHBIX, TOBEPXHOCTHBIX MHTETPAIOB — MIOCTPOCHHE HEKOTOPOH MHTErPaIIbHONM CYMMBI H TIpe-
JIETIbHBIN MEPEXO/.

3HaTh Nr€OMETPUYECKHI CMBICI U OCHOBHYIO ()OPMYJTy BBIYUCICHHSI ONPEAETICHHBIX UHTE-
rpaioB — popmyiry Hetorona — JleiitbHuma, reomeTprueckue u Gu3nuecKue MpHiIoKEHHs OTnpeie-
JICHHBIX W KPAaTHBIX WHTErpajioB, YMETh HAXOIUTh IUIOIIA/Ab TUIOCKOH (UTYpBI, JUTMHY KPUBOH,
00BEM U TITOMIA/Ib TIOBEPXHOCTH TEJ BPAILICHHUS.

7. ®OHJ OLICHOYHBIX CPEACTB

®DoH/T OIIEHOYHBIX CPEICTB MpescTaBiieH B [Ipunoxkennn 2 k pabodeil mporpaMme M BKIIOYACT
pazzensl:

1. MeTo eI KOHTPOJISI U OTICHUBAHHSI PE3YJIHTATOB O0yUEHUSI.
2. lllkana u KpUTEpUH OLIEHUBAHUS PE3YJIbTATOB O0YUECHHUS.
3. OueHOYHBIE CPECTBA.

3.1. Tekyumuii KOHTPOJIb.

3.2. IlpoMexyTOUHas aTTecTalus.
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2. TemaTnyeckni IVIAH JUCHMILIMHBI «MaTeMaTHYeCKHUIA aHAJIM3» M0 HANIPABJIEHHUIO MOATOTOBKH

09.03.01 UudopmaTiKa ¥ BHIYMCJIUTEIbHAA TEXHUKA

Mpoduis: «IlporpammHoe odecnieyeHrne HHPOPMANMOHHBIX CUCTEM))

(0axanaBp)
3aounas ¢gopma oOyueHus
I'ox naGopa 2022/2023

n/n

Pasznen

Cemectp

Heneasn

Cemectpa

Buabi yueOHoli padoTsl,

BKJII0Yasi CAMOCTOSITE/IbHYIO pa-
00Ty CTYyI€HTOB,

H TPYAOEMKOCTb B Jacax

Buasl camocTosiTeIbHOM pa-
00THLI

CrynenroB

DopMbI aT-
TeCTalluH
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II/'C | Jla6 | CPC

KCP

K.P.

K.II.

PI'P

Pe-
de-

par

K/p

Bropoii cemecTp

1.1

Paznen 1. [{uddepernmansHoe
ucurcieHne QyHKIHii OTHOI 1e-
PEMEHHOM.

30

1.2

0O0630p 3a7a4 epBoOro paszziena
Brimaua 3amanunii PI'P Ne 1 o ma-
TEMaTHYECKOMY aHAU3y.

30

1.3

Paznen 2. DyHKIUM HECKOJb-
KHMX NlepeMeHHbIX

30

1.4

O630p 3amay 1o (GYHKIHMSIM He-
CKOJIBKHX TTEPEMEHHBIX

Breigaua 3aganuii PI'P Ne 2 mo
(GYHKIIUSAM HECKOJIBKUX TepEeMEH-
HBIX

30

1.5

Pa3nen 3. UaTerpanbHoe ucumc-
JIeHHe

Brigauga 3amanuii PI'P Ne 3 o un-
TerpajibHOMY HCUUCICHUIO

30

1.6

O630p 3amauy MO HEOMpeeeH-
HBIM, OIPEIENIEHHBIM U Heco0-
CTBEHHBIM WHTETpaJIaM

30

20



OO030pHasg Jekuuss MO0 KPaTHBIM

1.7
UHTETpajiaM 30
18 O0630p 3ama4 MO KpaTHBIM HMHTE-
rpajgam 4 13
®opMma aTTecTaluu 19-21
Bcero yacoB nmo AucuMILInHE 3
16
228 PI'P
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IHpunoowcenue 2

®OH/I OHEHOYHbLIX CPEJACTB
IO AMCIMIIJIMHE

«MaTeMaTHYeCKHN aHAJIN3)»

Hamnpasnenue noarotosku: 09.03.01 MudopmaTrka v BEIYUCTUTENbHAS TEXHHUKA.
[Ipodws: «IIporpammuoe obecriedeHre HHHOPMATMOHHBIX CHCTEM).

®opMbl 00yUEHUS: OUHASL, 3a04HAS.

Kagenpa: «MaremaTuka»

1. MeToabl KOHTPOJIA M OLICHUBAHUSA Pe3yJIbTATOB 00y4YeHH sl

JU1st KOHTPOJISE yCIIEBaEMOCTH M Ka4eCTBAa OCBOCHMS AUCLUIUIMHBI HACTOSILEH POrpaMMoi
IPEyCMOTPEHBI CIEAYIOIINE BUAbI KOHTPOJIS:
- KOHTPOJIb TEKYIEH YCIIEeBaeMOCTH (TEKYIIUNA KOHTPOJIb);
- IPOMEXYTOYHAs aTTecTanus (PK3aMeH).

2. lllkaJjia ¥ KpUTEPUN OLICHUBAHUSA PEe3yJIbTATOB 00y4YeHUsI
DopmMa NPOMEKYTOUYHON aTTECTALMH: IK3aMeH

[IpomexyTounas aTTectanus o0ydaromuxcs B GopMe 3K3aMeHa MPOBOJUTCS MO pe3yIbTaTaM
BBITIOJTHEHHSI BCEX BUJIOB yueOHOM paboThl, IPeyCMOTPEHHBIX YY4EOHBIM IIJIAHOM M0 TaHHOM AUCIIN-
IUIMHE, TIPH 3TOM YUYWTHIBAIOTCS PE3YyJbTaThl TEKYIIETO KOHTPOJS yCIEBAa€MOCTU B TE€UEHHE Ce-
MecTpa. OleHKa CTeNeH! JOCTIKEHUS 00yYarolUMHUCs TIaHUPYEMBIX Pe3yJIbTaTOB 00YUYEHHS MO
JTUCIUIIMHE TPOBOIUTCS MPENoaBaTeNieM, BEAYIINM 3aHATUS 10 AUCHUIIIMHE METOJIOM SKCIIepT-
HOI oueHkH. [lo uTOramM MpoMeKyTOUHOM aTTeCTalluy MO AUCHUIUTMHE BBICTABISETCS OI[CHKA «OT-
JUYHOY, «XOPOILI0Y, «YIOBIECTBOPUTEIHHOY» UITU «HEYAOBICTBOPUTEIHHOY.

HIxaJja oneHUBaHUA Onucanmne

BrimonHensr Bce o0si3aTesibHbIE YCJIOBHSI MOATOTOBKHM CTY-
JeHTa K NPOMEXKYTOUYHOIl aTTecTaluMu, MPEIyCMOTPEHHbBIC
nporpaMMoil quctUmInHbel. CTyIEeHT IEMOHCTPUPYET COOTBET-
CTBUE 3HAHUH, yMEHUH, HABBIKOB [TOKA3aTENsIM, IPUBEICHHBIM B
OTtnnyHO TabJIMIaX, ONEepUPyET MPUOOPETEHHBIMU 3HAHUSIMU, YMEHUSIMH,
HaBbIKAMU, PUMEHSET UX B CUTYyallUSX MOBBIIIEHHOW CIOXKHO-
ctu. Ilpy »TOM MOryr OBITH [NOMYILIEHBl HE3HAUUTEIbHBIC
OIIMOKM, HETOYHOCTH, 3aTPyJHEHHs IMpH MEpeHoce 3HaHWM u
YMEHHI Ha HOBBIE, HECTaHJAPTHHIC 3a/1a4H.
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Xoporio

BrimonHensr Bce o0si3aTesibHbIE YCJOBHSI MOATOTOBKH CTY-
JeHTa K NPOMEKYTOYHOH AaTTecTalliu, MPEIyCMOTPEHHBIE
nporpaMMoil quctumInHel. CTyI€HT 1EMOHCTPUPYET COOTBET-
CTBUE 3HAHUH, yMEHUH, HABBIKOB [TOKA3aTENsIM, IPUBEICHHBIM B
TabJIMIaX, ONEepUpPyeT MPUOOPETEHHBIMU 3HAHUSIMU, YMEHHUSIMH,
HaBbIKaMU. B To ke Bpemsi pu OTBETE IOy CKAeT HECYIIECTBEH-
HbI€ TIOTPEIIHOCTH, 33Jaud pellaeT ¢ HeJoueTaMH, He BIIHAIO-
HIMMH Ha OOUIHI X0/ peleHusl.

yI[OBJ'ICTBOpI/ITCJ'ILHO

BeimonHeHsl Bce 00s3aTesibHbIE YCJIOBHSI MOATOTOBKH CTY-
AeHTa K MPOMEKYTOYHOIl aTTecTAallMM, IPEIyCMOTPEHHBIC
nporpaMMmoil aucuuIuinHel. CTYZIEHT I€MOHCTPUPYET COOTBET-
CTBHE 3HAHUH, yMEHHIA, HABBIKOB TTIOKA3aTEJIsIM, TIPUBEICHHBIM B
TabnuIax, onepupyer NpruoOPETCHHBIMU 3HAHUSMH, YMECHUSMH,
HaBbIkaMH. Ho mokasbIBaeT HeriayOOKue 3HaHUS, TIPH OTBETE HE
JIOITyCKaeT rpyObIX OMMOOK WM MIPOTUBOPEUHii, OAHAKO B (op-
MYJHPOBAHUU OTBETa OTCYTCTBYET JOJDKHAS CBSI3b MEXKIY aHa-
JU30M, apryMEHTaluell U BBIBOJAMHM, B PEIICHUH 3a7ad MOTYT
coaepxarbes rpyoblie ommoKu. J{7s moaydeHus MpaBUILHOTO OT-
BeTa TPeOYIOTCS YTOUHSIOINE BOTIPOCHL.

HeynosnerBopurensHo

He BbImonHeHb! 00s13aTe/ibHBbIC YCJOBHSI NOATOTOBKH CTY-
AECHTAa K IMPOMEKYTOYHON AaTTeCTalMH, IPEIyCMOTPECHHbIE
nporpammont aucnurineel, WM cTyeHT neMOHCTpupyer He-
IIOJIHOE COOTBETCTBUE 3HAHMM, YMEHHI, HABBIKOB IPHUBEACHHBIM
B Ta0JIMIIaX, IOy CKAIOTCS 3HAYNTEIIbHBIC OIIMOKH, IPOSIBIISIETCS
OTCYTCTBHE 3HAHWW, YMEHUMH, HABBIKOB 0 PNy MOKa3aresew,
CTYJIEHT UCHBITBIBAECT 3HAYUTEIIbHBIE 3aTPyAHEHUS IIPU OIEpU-
pOBaHUM 3HAHUAMH U YMCHHUSIMM.

3. OueHoYHBIE CPEACTBA

/1

HaumenoBanue
OIICHOYHOTO CPE/I-
CTBa

[Ipencrasnenue one-
HOYHOTO CPEJICTBA B
dOC

Kpatkas xapakTepucTHKa OICHOYHOTO
cpencTpa

KonTponbHas (ca-
MOCTOSITEIbHAST)
paborta

(KP)

CpencTtBo NpoBEpKH YMEHUH NMPUMEHSThH
IIOJIyYEHHBIE 3HAHUA JUIS PELICHMS 3a1ad
ONPENEICHHOr0 THIIA IO TEME WIN pas-
ey

Kontposnbnble 3a51a-
HUA
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2 | Pacuerno-rpadu-
yeckasi paborta

(PTP)

CpencTBo MpOBEPKU YMEHUH MPUMEHSTH
MOJTyYeHHBIC 3HAHUA TI0 3apaHee Olpee-
JICHHOW METOJUKEe A pelleHus 3aaad
WIM 3alaHuii TI0 MOJAYJNI0O WU JAHUCIHU-
TUTMHE B LEJIOM.

Komimiekr 3amanuit
JUTSL BBITIOJTHEHUS pac-
YeTHO-TpaduiecKon
paboTsI

VYcrHbIi onpoc co-

CpencTBO KOHTPOJISI, OPraHN30BaHHOE KaK
crienManbHas Oeceia meIarorndeckoro pa-
00THHMKA C OOy4YarOIIMMCSl HAa TEMBbI, CBS-

Bomnpocsl o

3 OecenoBaHue, 3aHHbIC C M3yYaeMOM AUCIUILIMHON, U pac- | TeMaM/pasaenam Juc-
(YO) CUMTAHHOE Ha BBIACHEHHE 00beMa 3HAHMI LMILTAHBI
oOydaromierocsi 1o OmnpeAeNeHHOMY pas-
Jeny, TeMe, mpolemMe | T.11.
Cucrema cTaHAapTU3UPOBAHHBIX 3a/IaHUH,
4 Tecr MO3BOJISIOIAS aBTOMATHU3UPO- Bapmant TecTa
(T) BaTh MPOLIEypy MU3MEPEHHUs ypOBHS 3Ha-
HUHM ¥ yMeHUI 00y4aromerocs.
5 | Ok3amenanonnele | CpeicTBO NPOBEPKU 3HAHWUN, YMEHHH, | DK3aMeHallMOHHbIE
OueTh HaBBIKOB. MOXKET BKJIFOYATh KOMITJIEKC T€O- | OHMIIETHI
(9B) pPETHYECKHX BOMPOCOB, 3aJady, IpaKTHU4e-

CKHUX 3aJIaHUU.

3.1. Tekymuii KOHTPOJIb

OneHouHble CpeACTBA TEKYIETO KOHTPOJISL Y CIIEBAEMOCTH BKIIIOYAIOT KOHTPOJIBHBIE BOIIPOCHI
U 337jaHus B popMe OJaHKOBOTO TECTUPOBAHMS JUIsl KOHTPOJISL OCBOCHUS 00YUaIOIIMMUCS Pa3/ieioB
JUCLUIIINHEL, pueM PI'P.

Coaepxxanue pacueTHO-rpadpuyecknx pador.

PacuetrHo-rpadpuueckas padora Nel no nuddepenuuajbHoMy ucUucaeHUI0 GyHKIUI OTHOM
nepeMeHHOi

Kpatkoe copeprkanue 1 3Tarsl pacyeTHO-rpaduueckoil paboTsl:
[Ipenen unciaoBoOi NOCIEN0BATENBHOCTH, IPEAET PYHKIIUH.
HccnenoBanue (GpyHKIMK HA HEIPEPHIBHOCTb.

Brraucnenue mpou3BoaHbIX (QYHKIINU.

HccnenoBanue GyHKIMH, TOCTPOSHUE TPaPUKOB.

PacuyerHo-rpadguyeckas padora Ne 2 mo pyHKIMAM HECKOJIBKHX IIEPEMEHHbIX.

Kpartkoe copeprkanue pacueTHO-rpaduyeckoit paboThI:
@OYHKIMH HECKOJIBKUX NepeMEHHbIX. YacTHbIE TPOn3BOAHbIE. [IpOM3BOHBIE OT CIOKHBIX PYHK-
1uif. [Ipon3BoiHas 10 HANIPABICHUIO U TPAUEHT. DKCTPEMYM (PYHKIIMH JBYX EPEMEHHBIX.

PacuyerHo-rpadguyeckas padora Ne 3 10 HHTErpajJabHOMY HCYHCICHHIO.

KpaTkoe copepxanue 1 3Tamnbl pacdeTHO-Tpaduieckoil paboTh:
llepswiii sman:

MeTto1bl UHTErpUPOBaHUs. BbIunciaeHe HeonpeeIeHHbIX HHTETPAJIOB.
Bmoporti sman:
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HpI/IJ'IO)KCHI/Iﬂ OIMPCACIICHHBIX UHTCTPAJIOB. I/ICCJ'ICZIOBaHI/Ie CXOOUMOCTHU HECOOCTBEHHBIX HHTCIrpa-
JIOB.

KoMmiekT 3agannii
JJIsl BBINIOJTHEHNSI pac4yeTHO-rpaguyeckux pador (PI'P)
no pucuuminae «MaTeMaTH4ecKu aHaJIu3»

Teopus npenesion u (uddepeHunpoBanue GPyHKIUU OJHOIN epeMeHHON

1. Haiitu npenensr:

(2-n) —(14n) po A2 =8 +3

7’

= (14n) =(2-n)’ e Yn+5+n

n—x0 n—»o

2 n’
11%%} , timn (o +1-n), hm(n—lof”“
n+ .

n=e\ p+l
. 237 +11x+15 4y
x—>-3 x+3 0 sin” 3x
2mt -5 . sin3x . @7
T — lim > lim (1—3X)ng
n—sw 3 +5 x>0 1-¢* x—>+0
0, x<—-7
2. UccrnenoBath Ha HEMPEPHIBHOCTD U BBITIONIHUTD YePTEXK: y =1¢sinx, —z <x<0
7, x>0

3. Haiitu npou3BoaHy10 hyHKIHH:

2(3x3+4x2_x_2) y =Inarcsiny1—e**.

r= 151+ x '
. . 37 +1
y:arctgw_ 31‘3 >
V2 R
=sin| —+1¢|.

cos6x

1
=" —arcto? ——
Y7 Ssin(12x+1) PR e

+sinln2x

y =arctg’ In Jx y:(\/;)

x+2

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

4. CocTaBuUTh ypaBHEHMs KacaTeJbHOW M HOPMald K JAHHOM KPUBOM B TOYKE C aOCLUCCOM X, :
y=x"+8/x-32, x,=4.

1
_ 2
5. TIpoBeCTH TOJTHOE UCCIIEAOBAHNIE U MOCTPOUTH rpaduk f (x)=x"+—
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(I)yHKIII/II/I HECKOJBKHUX MMEPEMECHHBIX

"o

1. Hatitu yacTHbIe IMPOU3BOAHBIC BTOPOI'O IIOPsAAKA, Y66I[I/ITBC$I, qTo ny = Zyx .z

2

y

B x* +3y2

Xy

2. Haiitu rpanuent gyakimu z = f(x,y) BTouke M (x,,V,): z= T , M,(4,6).
X

3. MccreoBarh Ha SKCTpeMyM GYHKIHIO Z=X" —Xx+ )" +2.

HNHuTerpupoBanue
BoIuuc/MTh HeonpeaeJeHHbIe HHTerPaJibl
dx —x X X
[————, [x-27dx, (x+1)e dx, [xcos3xdx, [e*cosxdx,
2(x ++/x
dx dx x+18 x+1 sin’ x
P ’ J. 2 ’ X ’ J.Z—dx ) 2 dx ’
x°—6x+18 x°4+6x+5 (x—6)(x+2) x°+3 cos’ x
BbIYMCIMTH ONpeaeieHHbIe HHTerPaibl
7.6 1 dx 1 e dx
[ 3sin® xcos xdx, [——, [(x-De'dx, [——,
0 0v1+3x 0 1 xv7+Inx
T dx f 1+x° d T dx }x2+2xx
11++3x-2" Sarctgx 1 (3x+5)% o xX>+1
ﬁ x3 2 7.6 1 dx
| ———dx, [vV4-x"dx, I3sin2xcosxdx, I—
0 A1+ x2 0 0 o vV1+3x
1 & d
X
I(x—l)e"dx, I—
0 L X7 +1Inx
HecoOcTBeHHBbIE HHTEIPAJIbI
1. Ykaxure, Kakoi U3 HeCOOCTBEHHBIX MHTETPAJIOB SIBJISETCS CXOISIIMMCS
[xdx, [x7dx, [Jxdx.
1 1 1
© dx
2. BhIUHCIIHTB MHTETpall, yCTAHOBHUTD €r0 CXOAMMOCTb MM PACXOAUMOCTD | g
—o 1+ X

o0
3. BelYMCINTh MHTETpall, yCTAHOBUTH €0 CXOIMMOCTh MII PACXOAUMOCTD | In xdx

1

a dx
4. BpI4UCITUTh HECOOCTBEHHBII HHTErpal [——, YCTAHOBUTB €r0 CXOIMMOCTD HJIN

0NVX

PacXoaMMOCTb.
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¢dx

5. BBIMMCIIUTD HECOOCTBEHHBIH MHTErpall | —, YCTAHOBHTH €10 CXOJMMOCTD K
-1
PacxoAUMOCTb.
T odx
6. BEIUUCIIUTE MHTErPall, yCTAHOBUTH €I0 CXOAMMOCTh WM PACXOJAUMOCTD I g
“1+Xx

o0

o0
7. BeIUHNCIUTD HUHTErpall, YCTAaHOBUTD €0 CXOAUMOCTb NJIN PACXOAUMOCTDH J.ll’l xdx
1

8. Beruncanth HecOOCTBEHHBIN HHTErpall J.d—)zc , YCTAaHOBUTB €TI0 CXOJUMOCTb UIIH
Ox
pacxoauMOCTb.
KpaTHble uHTErpasbl

1. I3MeHUTh NOPSA0K MHTETPUPOBAHUS B IBOITHOM MHTETpasie

2 6-x 1 2y

a. [ax [ fx,y)dy, b. [dy [ £(x,)dx.

0 2x 0 \/;

2. BbluncuTh ”(10 —x*—yYdxdy, D={(x,y)|1<x<2, 0<y<2}.
(D)
3. Beruuciuth
”(12ny2 +16x°y° )dxdy;
D
D: x=1,y=x2,y=—\/;.
4. BbIYHCIIUTD
[[(x* + y)dxdy, D —MHOXeCTBO TOUYEK MIOCKOCTH, OTPAHHYEHHOE JTUHUAMH

(D)

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

5. Haittu nnowmaab GpUrypsl, orpaHUu€HHON TaHHBIMU JTUHUSIMU
y=3/x, y=4¢", y=3, y=4.
6. Haiitu niomuans Gurypsl, OrpaHUuEeHHON JIMHUSAMH ) = x°, y=—x+2

8. HaiiTi 06bem Tena, moy4eHHOro BpameHrueM Bokpyr ocu OY ¢urypsel, orpaHU4eHHON JTMHU-

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

9. Haiitu 06beM Tena, moy4eHHOro BpalieHrneM BOKpyT ocu OX purypsel, orpaHU4E€HHON TUHUSIMU
y=x>, ¥y =x.

KonTpoabHbie padoThl (IpuMepbI)

BapuaHTt

1. NocTpouTb rpaduk: y =3 cos2x
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2. Hantn npegensi:

. 2 2 . 32
i, O O Imcos2e lim % ~*~2
== (5-n)" —(5+n) =0 g ] =2 x7 =2x" +x—2

1

N 7
4) lim Y —*—1 5) lim[mj 6) lim(x—\/xz—x+1)

2 ln(x—l) =0 1+xcosx x>0

—x, x<0

2
3. WUccnepoBatb Ha HENPEPBLIBHOCTb M BbIMOJHUTL YepTex: y=4x", 0<x <2

3, x>2
BapuaHTt
1. HainTn nponsBogHyto y; :
a) y=arctg’In Jx 6) y:(\/;)
x+2
¥
B) sin(x—2y)+—=7x r) x=e'cost, y=e cost

y

o [1 1 J
2. Havitu lim| ——
oo x  arctgx

3. MpoBecTK NosHOe UccneaoBaHME U NOCTPOUTL FpadmK f(x) =x"+—.
X

Bapuanr.

ou

Nel. Boruncautb npou3BOIHYIO IO HAIIPABIICHUIO 8_ Y HAalTU MOAYJIb BEKTOpa I'PaueHTa JJIs
S

X 3
Gynkmm u = 2xy + T +z” B1ouke A(6;9;1) B HanpaBneHUH, COCTABIIAIONIEM C OCSIMH KOOP-
Y

cosa 3 cos 3 6 y < dd
JIMHAT YTJIbI =—, =—, —.
7 7 2

Ne2. Uccrnenosats Ha skerpemym dynxuuio z = xp(1 —4x*> —4y) =5,

- d
N93.z=1n(y—x4), X =+/sin¢, y=cost. Haiiru d_Z
t

Bapuant

Boiuucaume:
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16
dx
1, !\/;_

2
2. I 2x+1 Inxdx .
1

3x* -4 sin’ 3x 2x—1
3. | ———dx. 4, | ——dx. 5. | ————dx.
'[x2+4x J.cosz3x J‘1/4_2x_x2

1. BbluuCAUTH UHTETPATIBL:

400

‘!. xe™ dx . J. m

N306pa3uth 001acTh MHTETPUPOBAHUS U U3MEHHUTH MOPSAJOK UHTEIPUPOBAHUS B TIOBTOPHOM HHTE-
rpane

0 V25-x2
[ G y)dy.
—4 0

BeraumcnuTte miomanabk (UTYpBl, OTPAHUYCHHON JIHHHSIMH
y=2-x>, y=x.

BapuanT 3a1aHnii TPEHHPOBOYHOTO TECTA.

3agaun

arcctg%/; J

X

luactbl. y=sinlnx, y',y"—? 2. y= -? 3. y=3x"+xe*,x,=2/x=0,1, 0y-?

4. HaliTu NpounsBOAHYHO y; :

a) y — 5’Sin4x__3 6) y — xarctg7x
X

Y
x

8) ¥ +==cos3x r) Xx=cost+sint, y =sint—tcost

5. UccnepoBaTb Ha S3KCTPEMYM f(x) = (36—3)2 (x—S).

2x
o e
6. Hantu MHTEepBasibl MOHOTOHHOCTU ) = —.
X

x3

7. HaitTn Hanbonbluee, HaMMeHbLIee 3HaYeHne GyHKLUK f(x) :?—16x Ha oTpesKe [—5;1] .

8. MocTpouTb KacaTesbHyto K rpadurKy GyHKUUK f(x) =3arccos x’ BTOUYKe X = —

2 yactb 9. Hantu npepensi:

3+n) —(2+n) 2 oxe
( n) ( n)2 2) lim t2g2 3) lim X +2x-3 4) lim tgSx
* >3 x4+ 5x% + 6x R tg3x

x>0 o
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3 yacTtb

0, x<-rx

10. UccneposaTb Ha HENPEPBLIBHOCTb M BbIMOAHUTL YepTesk: ¥ =<sinx, — 7 <x<0.

7, x>0
x3
11. NpoBecT1 NoAHOE Uccea0BaHMe U NOCTPOUTL rpaduK f(x) =— 2
X2 —
KonTpoJsbHbie paboTsl (MIpUMeEpbI)
BapuaHTt
1. NocTpouTsb rpadumk: y =3 cos2x
2. Hantn npegensi:
2 2
o (5-n) +(5+n . 1—cos2x . X =x"—x=2
1) hrn( )2 ( )2 ) lIim——— 3) lim— 5
n~>oo(5_n) —(5"'1‘7’[) x—0 ezx _1 x—)Zx _2x +x_2

Pox— =
4) limYX =<1 5) 1im[mj 6) lim(x—\/xz —x+1)

=2 In(x—1) -0\ 14+ xcosx x>

-x, x<0

3. WccnepoBaTb Ha HENPEPBIBHOCTL M BbIMOAHUTL HYEpTeXK: J = x*,0<x<2

3, x>2

BapuaHTt
1. HaiT Nnpou3BOAHY0 ). :

a) y=arctg’In 6) y:(\/;)

x+2
3
: X -t t
B) sm(x—2y)+—=7x r x=e cost, y=e coSt

. . 1 1
2. Havitn lim| ——
ol x o arctgx

1
3. MpoBecTn NoaHOE UcCNeaoBaHUE U NOCTPOUTb rpaduK f(x) =x"+—.

Bapuanr.
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Nel. Boruucnautb npou3BOIHYIO IO HAIIPABIICHUIO 6_ Y HalTU MOAYJIb BEKTOpA I'payeHTa JJIs
A)

X 3
ynkumm u = 2xy + T +z° B1ouke A(6;9;1) B HanpaBaeHnH, COCTABIIAIONIEM C OCSIMH KOOP-
Y

cosa = 3 cos 3 6 <z
NHAaT YIJbI = = _.
Y 7’ 7772

Ne2. Uccnenosats Ha sketpemym dynkunio z = xp(1 —4x> —4y) =5,

4 s dZ
Ne3. z=In(y—x"), x=+/sinf, y=cost. Haiitu —.
dt
Bapuant
Boiuucnumoe:

16
1.j
— 1 3 —_—

3, j3x 4. J'de. 5. dex.

x +4x cos’ 3x Va—2x—x2

2
2. I 2x+1 -Inxdx .
1

1. BbIYHMCIUTL UHTETPAJIBL:

-
_x2 J’
.I[xe dx . \/m
N306pa3nTb 061aCTb MHTETPUPOBAHUA U U3MEHUTL NOPALOK MHTETPUPOBAHUA B MOBTOPHOM MHTErpane
e
jdx j F (s p)dy.

BblumcanTb naowaab oOurypbl, OrpaHUYEHHOM AUHUAMU

2
y=2-x", y=ux
BapuaHT 3agaHnii TPEHUPOBOYHOrO TecTa.
3apgaum

_ arcctgi/;

X

luactb 1. y=sinlnx, y',y"—? dy—? 3. y=3x"+xe*,x,=2/x=0,1, 0y-?

4. HanTn npon3BoaHyto y; :

/ . -3
a) y —5 Sln4 X 6) y — xarctg7x
X

Y
x

8) e¥ +==cos3x r) x=cost+sint, y =sint—tcost
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5. WiccnepnoBatb Ha aKCTpEMYM f(x) = ()c—3)2 (x—5).

2x
o e
6. HanTn nHTepBasbl MOHOTOHHOCTN ) = —.

3
X

7. HaitTu Hanbonbluee, HaMMeHbLIee 3HaYeHne PyHKLUM f(x) =?—16x Ha oTpesKe [—5;1] .

1
8. MNocTpounTb KacaTesibHYto K rpadmKky GyHKLUK f(x) =3arccos x* BTouKke x = 5 .

2 yacTtb 9. HaliTu npegensl:

. (3 )2 —(2+n)2 tg2x x*+2x-3 tg5x
1) lim 5 5 2)lim——  3) lim—————— 4) lim
== (24n) —(1-n) =0 g™ —1 >3 x7 +5x° +6x 7 tg3x
3 yactb
0, x<—-rx

10. UccnepoBaTb Ha HEMPEPBLIBHOCTb M BbIMOAHUTL YepTesk: ¥ =<sinx, —z7 <x<0.

7, x>0

11. NpoBecT1 NoaHOe MUccea0BaHMe U NOCTPOUTL rpaduK f(x) =

Kpurtepun onenku:

- OLICHKA «3a4TEHO» BBICTABIISETCA CTYJECHTY, €CJIM OH PEryJISIpHO B TEUECHHE CEMECTpa MPEeCTaBIIsII
pPeIICHMA 3aaa4, BBIIIOJIHHII IMOJTHOCTBIO BCC 3alaHUA U UX 3allIUTHUII, OTBETHUB HA BOIIPOCHI IMPLCIIoga-
BaTeJs;

- OLICHKA «HE 3aYTEHO» BBICTABIISIETCS CTYJEHTY, €CJIM OH HEPETYJIIPHO B TEUEHHE CEMECTpa Mpea-
CTaBJISU PELICHHUs 3a/1a4, BBIOJHMI 3a/laHUs HE MOJHOCTBHIO WM BOOOIE HE MPEACTABISI pabOThI
Ha NPOBCPKY, AONTYCKACT CYHICCTBCHHLIC HCTOYHOCTH B OTBETAaX HA BOIIPOCHI ITPCTIOAABATCIIA.

Jli1st ipoBeIeHNsI TEKYIIEero KOHTPOJIS 3HAHUH CTY/IEHTOB B AMCTAHIIMOHHOM (opMare B pas-
pabotanHbIX Kadeapoit «MaremaTrka» OHJIAWH-KypcaX UMEIOTCS MPOMEXKYTOUYHbIC (TPOOHBIC) Te-
CTBHI.

3.2. IIpomekyTOUHASI aTTECTALMS

[IpomexxyTounas arTecTamnus - (3K3aMeH) MPOBOIUTCS 110 OUIETaM B YCTHOU (hopme.
Bpewmst 17151 moAroTOBKM OTBETA Ha BOMPOCHI HE Oosiee 45 MuH.

buier BKiItOYaeT TEOPETUYECKUM BOIIPOC U 3aa4H.

KommuiekTsl 9K3aMeHallMOHHBIX OMJIETOB XpaHsTcs Ha Kadenpe «MaTemaTukay.
TunoBble BApUAHTHI OWJIETOB MPHJIATAIOTCS.

KommiekT Bonpocos

no pucuumnae «MareMaTH4ecKu aHaJIu3»
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11.

12.
13.

14.
15.

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

23.
24.

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

SNk WD =

JAudpdpepennnaibHoe ucunciaeHue GyHKuHil 01HOM nepeMeHHOI

[TonsTHE IEpeMEHHON BETHMYUHBI U 00aCTH €€ U3MEHEHUSI.

MOHATHE (PYHKIMOHAIBHOW 3aBUCUMOCTH, KilacCcu(pukanus GyHKINH.

OnpeneneHre U TUIbI YUCIOBOM MOCIIETI0BATEILHOCTH.

[Ipenen unciaoBoOi mocnenoBaTeNbHOCTH. ApudMeTnueckre onepanud HaJ MOCIe0BaTeIbHO-
CTSIMHU.

VYcnoBus cyiecTBOBaHMsI KOHEYHOTO Mpejiesia YUCIOBOM OCcIe0BaTeNbHOCTH (Teopembl Komm
u Beiiepmtpacca).

Bropoii 3aMeuaTenbHbli Ipeae.

[Ipenen dynkuuu. Onpenenenus. 'eomerpuueckas MHTEpIIpeTalUs MOHATUS Npeesa QyHKINH.
CBolicTBa NIpeIENoB.

beckoHeuHo Masbie, 0eCKOHEUHO OObIIHe PYHKITUH.

IlepBblil 3aMedaTenbHbIN Ipeaed.

. beckoHeuHO Majbie BeTMYMHEI. DKBUBAJICHTHBIE OECKOHEYHO Majble H MX HCIIOIL30BaHUE npu

BBIUMCIICHUH TTpeiesioB. Tabauia SKBUBATIEHTHBIX OECKOHEYHO MaJIbIX.

HenpepbiBHOCTD (hyHKIIMU B TOUKE U HA TpoMexyTke. OnqHocTopoHHHe npeaensl. Knaccuduka-
LU TOYEK pa3phiBa rpaduka.

CroiicTBa GyHKIIHA, HETIPEPHIBHBIX Ha OTpe3Ke (TeopeMbl Belepmrpacca, bonbiiano — Kormm).
[IpousBonnas. I'eomerpudeckuii u puznyeckuii cMpica npousBoaHoN. KacarenbHas u HopMalb
K TUIOCKOW KPUBOM.

Tabnuia Npou3BOAHBIX OCHOBHBIX JIEMEHTAPHBIX (DYHKIHH.

CBs13b MEXY CYIIECTBOBAHUEM MTPOU3BOJHON (PYHKIIMH B TOUKE U HEMIPEPHIBHOCTHIO (QYHKIIUI
B TOH 7K€ TOYKE.

[Ipoun3BogHAs CyMMBI, TpOU3BEICHNUs, YaCTHOTO. [Ipon3BogHAS CIIOXKHOM U 00paTHOM PYHKITHH.
[Ipou3BoHas mMapaMeTpUUYECKH 3alaHHON (PYHKIINH.

[IpounsBoaHas GyHKIMH, 3a0aHHOW HESIBHO.

HuddepeHurpoBanue CI0KHON MOKA3ATEIBHON (HYHKIIHH.

Hudbdepenmmpyemocts. JAuddepeniman. ['eomerpuueckuii cmbica auddepenimana.
[IpousBonHsie U MU hepeHInanbl BEICIINX TOPSIKOB.

OcHoBHBIE TeopeMbl auddhepeHnaILHoro ucuucienus (reopema depma, reopema Poist, Teo-
pema Jlarpanxa, Teopema Komn).

[TpaBuio Jlonurans.

Mmuorounen Telnopa u ero cBoiictBa. @opmyina Teitnopa. OcraTounslii uineH popmyisl Teitnopa
B opme Jlarpanxa u Ileano.

Acumnrotsl rpaduka GyHKIHH.

OxctpemyMm. Heobxoaumoe ycmoBue IKCTpeMyma.

JlocTaTouHBIE YCIIOBUS IKCTPEMYMa.

JloctarouHoe ycioBue Bo3pacTaHus (yObIBaHUs) (DYHKITHH.

Haubosnpiiee u HauMeHbIee 3HaUeHUS (QYHKIIMH HA OTPE3Ke.

BoinykinocTs, BOTHYTOCTb, TOUKa Neperuda. JlocrarouHoe ycinoBrue BOTHYTOCTH (BBITYKIOCTH).
Heo6xoaumoe ycnoBue ToUkH neperuda. Jlocratounoe ycioBue neperuoa.

OO6mras cxema MOCTPOCHUSI M UcClieJoBaHus Tpaduka QyHKITHH.

@OyHKIMU HECKOJIBKHUX NepeMeHHbIX

Onpenenenne U TeOMETPUIECKUI CMBICH (DYHKIIUU ABYX EPEMEHHBIX.

JIuHUYM ypOBHS (QYHKLUU JIByX EPEMEHHBIX.

YacTtHble MPOU3BOAHBIE (PYHKIIUN HECKOJIBKUX MMEPEMEHHBIX, UX T€OMETPHUECKUI CMBICTT
@DyHKIUN HECKOJIBKUX NTEPEMEHHBIX, OHATHE MoJHOro Auddepenunana.
JuddeperurpoBanue CI0KHBIX QYHKINNA HECKOIBKUX TIEPEMEHHBIX.
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6. Ilpou3BojaHbIE BHICUIMX NOPSAIKOB (QYHKIIMU HECKOJIBKUX MepeMeHHbIX. CMEIIaHHbIe TPOU3BOI-
Hble. Teopema lIBapua.

[IpousBoaHast GYHKINN HECKOJIBKHUX MIEPEMEHHBIX 110 HAITPABICHHIO.

[Ipon3BoHas O HAPABICHUIO U TPAJUEHT CKAJISIPHOTO MOJIS.

DKCTpeMyM (PYHKIIUU HECKOJIBKHUX MEPEMEHHBIX.

O HeobxonuMoe 1 1ocTaTOYHOE YCIOBUS SKCTpeMyMa (GYHKIUH IBYX MEPEMEHHBIX.

5 0

HNHTerpajibHoe HcUHCICHUE

[TepBooOpa3Hasi, HeompeAeIeHHbIM HHTETpal. Tabaua OCHOBHBIX HHTETPAJIOB.

3ameHa NepeMEHHON U HHTETPUPOBAHKE 10 YACTSIM B HEONIPEIECIEHHOM UHTErpase.

WNHuTerpupoBaHue ¢ MOMOIIBIO MOABEACHUS 101 3HaK nuddepenmana.

HHTerpupoBanne paniioHaIbHBIX APOOCH.

HNurterpupoBanue no 4acTsiM U 3aME€Ha IEPEMEHHON B OIPE/ICIEHHOM UHTErpale.

WHTerpupoBanne TpUroHOMETpUYECKUX (PYHKIUNA, OCHOBHBIE TPUEMBI.

WuTerpupoBanue UpparioHAIbHBIX (PYHKIUIA.

VYHuBepcanbHas TPUTOHOMETPUYECKAs ITOACTAHOBKA.

OmnpeneneHHblil nHTErpai u ero ceoiictea. ®opmyna Hetotona — JleitOnuma.

10. ITpmnoxeHus: onpeneIeHHOTO HHTErpajia K PEIICHUIO TEOMETPUIECKUX U GU3UYECKUX 3a1ad.

11. Beruncnenue miomnaaeu ¢ moMoIbo onpeIeIEHHOro HHTerpasa.

12. Beruucienue miomaan U JUIMHbBI KpUBOMW, 3aJIaHHON ypaBHEHUSIMU B ITapaMeTPUIECKOM opme.

13. Boluncienue mioniaan KpUBOJMHEUHOTO CEKTOPa B MOJISIPHBIX KOOpAMHATAX.

14. Berurcienue miomaaei B NpsiMOYTOJIbHBIX Y MOJIIPHBIX KOOPJMHATAX C MOMOILBIO ONPEIETICH-
HOT'O MHTErpaa.

15. Beruncienue JUIMHbI IyTH ¢ TOMOIIBIO OMPEICIICHHOTO HHTErpaa.

16. Beruncnenue JJIMHbI IyTU KPUBOM, 3aJaHHON NTapaMEeTPUUECKH.

17. Beruucnenne o0bemMa Tena BpalleHUs ¢ TOMOIIBIO OMPEIEICHHOTO HHTETpaa.

18. Beiuncnenue miomniaayu NOBEPXHOCTH TeJla BPALLEHUS.

19. HecobGcTBEHHBIC HHTETPANIBI IEPBOTO M BTOPOTO TUMA. [TOHATHS CXOIUMOCTH U PaCXOAUMOCTH
HECOOCTBEHHOT'O MHTETpaJa.

20. HecoOGcTBEeHHBIE HHTETPAIIBI OT Pa3phIBHBIX (PYHKITUH.

VXN R WD —

TunosBbie BApHAHTHI OUJIETOB
o JUCHHUIUINHE «MaTeMaTHYecCKHH aHAJIN3»

MUHHCTEPCTBO OBPA3OBAHUS 1 HAYKU POCCHUMCKOM ®EJIEPALIU
®EJEPAJIBHOE TOCYJIAPCTBEHHOE ABTOHOMHOE OEPA3OBATEJIbHOE
VUYPEXJIEHWE BBICIIET'O OFPA3OBAHUS
«MOCKOBCKHUM MOJJUTEXHUYECKA YHUBEPCUTET>»
(MOCKOBCKHWH MMOJIUTEX)

®dakyabTeT 6a30BBIX KOMITCTCHIIHH, Kadenpa «Martematuka
JucourmHa «MaTeMaTHIeCKHUil aHaIu3y
Kypc 1, cemectp 2

3K3AMEHAIIMOHHBINA BUJIET

1. TlepBooOGpa3Has, HeonpeaeaeHHbIN HHTeTpai. Talnuia OCHOBHBIX HHTETPAJIOB.
dx

Y5-x+/5-x
3. Haiitu rpagueHT QyHKIMH Z = y\/g B Touke M (L4).

2. BpruncauTs HEONpeaEIEeHHBIA HHTETPall I
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4. VYxaxwre, KaKoi U3 HECOOCTBEHHBIX WHTETPAJIOB SBJISIETCS CXOISAIIMMCS
o0 0 o0
J\/xdx, J.x’3dx, I\/xs dx.
1 1 1

5. Haiigure sKkCTpeMyMbl U TOUKH nieperuba pyukiuu y = (x —1)e .

YT1BepxkaeHo Ha 3acenanuu kadenpel marematuku «_03» 05 2023 r., mporokon Ne 10

W.o. 3aB. kadenpoit H.B. BacunneBa / /

MUHUCTEPCTBO HAYKH U BBICILIET'O OBPA3BOBAHNM S POCCUMCKON OEJEPALIMN
®EJEPAJILHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OFPA3OBATEJIBHOE
VUYPEXXJIEHUE BBICILIETO OBPA3SOBAHUS
«MOCKOBCKUM MOJUTEXHUYECKUHN YHUBEPCUTET»
(MOCKOBCKHWH NOJIUTEX)

®daxynbTeT 0a30BBIX KOMIIETEHITH, kadenpa «MaTtematuka
O6pazoBarenpHas nporpamma 09.03.01 MapopMaTHKa U BEIYUCITATEIbHAS TEXHUKA
Kypc 1, cemectp 2

DK3aMeHAIHOHHBIN OnJteT Ne 1

1. HecoOGcTBeHHBIE HHTETPABI MIEPBOTO M BTOPOTO THMA. [IOHATHS CXOAMMOCTH U paCXOIUMOCTH
HECOOCTBEHHOI'0 UHTErpaa.

o o t
2. Haiitu MIPOU3BOIHYIO (I)yHKL[I/II/I, 3aJIJaHHOM NapaMETPUYCCKU x = T, V= T
1+¢ 1+1¢

2 2
3. HccnenoBarh Ha 3KCTPEeMyM QYHKIHUIO Z =X —X+ V" +2y.
7.6
4. BpIYMCIUTD ONpe/eTeHHbIA UHTErpal j3 sin” x cos xdx .
0

5. Haiitu 00beM Tena, MOMy4YeHHOro BpalleHneM BOKpyr ocu OX ¢urypsl, orpaHU4EeHHON JTIHHHU-
3
asmu y=x, y=1, x=0.

YTBepkIeHo Ha 3aceqaHuu Kadeapsl MatemMaTuku «_03» 05 2023 r., mporokos Ne 10

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

J1i1st IpoBEICHUS IPOMEKYTOUYHOTO KOHTPOJISI 3HAHUH CTYI€HTOB B TMCTAHIIMOHHOM (popmare
B pa3paboTaHHBIX Kadenpoi «MareMaTHKay OHJIAMH-KypcaxX UMEIOTCS UTOIOBbIE TECTHI.
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