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

AUCHUIIJIMHE
K OCHOBHBIM yensim OCBOEHUS TUCUUIUIMHBI «MaTeMaTHyecKuil aHaJIu3» CIEAyeT OTHe-
CTH:
- BOCIIUTaHHE Yy CTYACHTOB O0lIei MaTeMaTH4eCKON KYJIbTYpBhI;
- IpUOOpETEeHHE CTYAEHTaMU ILIMPOKOr0 Kpyra MaTeéMaTHYeCKMX 3HAHWM, YMEHMH M
HAaBBIKOB;

- pa3BUTUC CHOC06HOCTI/I CTYACHTOB K MHAYKTUBHOMY W ACAYKTHBHOMY MBINUJICHUIO
HapsIy C pa3BUTHEM MaTeMaTHYECKOW WHTYHIIHH;

- YMCHUC CTYACHTAMU PAa3BUBATH HABBIKM CAMOCTOATCIBHOI'O U3YUCHUA y‘ICGHOfI " Hay4d-
HOU JINTEPATYPhI, COJIEpIKAIICH MaTEMaTHYECKUE CBEICHUS U PE3YJIbTATHI,

- IOATOTOBKY CTYACHTOB K ACATCIILHOCTHU B COOTBCTCTBUU C KBaJIH(bHKaLIHOHHOﬁ Xapak-
TEPUCTUKOW OakaliaBpa IO HarpaBJICHUIO, B TOM 4ucie (GOpMUpOBaHHE YMEHHI HCIOJIh30BATh
OCBOCHHbBIC MAaTEMAaTUYCCKUEC METOAbI B HpO(l)CCCI/IOHEUIbHOfI ACATCIIBHOCTH.

- MOJITOTOBKY BBICOKOKBAJTU(UIIMPOBAHHBIX KaJIPOB, BOCTPEOOBAHHBIX B YCIOBUAX LHU]-
POBOI TypOYJIEHTHOCTH U BBICOKMX TEXHOJOTMYECKHX PUCKOB COBPEMEHHOM HU(PPOBOIl 3KOHO-
MUKH.

K OoCHOBHEBIM 3a0auam OCBOEHUS JUCHUITIINHBI «MaTreMaTH4eCcKU aHaIn3» CJICOYCT OT-
HECTH:

- OCBOEHHUE CTY/IEHTaMU OCHOBHBIX IOHSTHUN, METO/I0B, (POPMUPYIOIIUX OOIyI0 MaTeMa-
TUYECKYIO IOATOTOBKY, HEOOXOJAUMYIO ISl YCIIEIITHOTO PEIICHHsI TPUKJIAIHBIX 3a71ay;

- (popmupoBaHue y cTyaeHTa TpedyemMoro Habopa KOMIETEHIMH, COOTBETCTBYIOIIUX €T
HAIPABJICHUIO TIOJATOTOBKU M 00ECIICUMBAIOIINX €r0 KOHKYPEHTOCIIOCOOHOCTh Ha PhIHKE TPY/a.

OOyuenne 1o auciuiuinHe «MaTeMaTHUeCKUil aHaliu3» HampaBlieHO Ha (GOopMUpPOBaHUE
y OOY4YarOIIMXCSl CISTYIOIIMX KOMIICTCHITHI:

Kon B pe3yabrare ocBoeHusi 00pa- | IlepedeHb IuIaHMPYeMbIX pPe3y/JIbTATOB
30BaTeIbHOM NMPOrpaMMBbl
KOMmeTeHumn | Gyuatoumiicss 10.17Ken 06.1a- 00y4eHMs Mo JUCIUTIMHE
AaTh
YK-1 VYK-1. Cnocoben ocymectsisats | UYK-1.1 AHanusupyeTr 3anady, BblIe-
IIOUCK, KPUTUIECKUH aHAIIN3 U 75151 ee 0a30BbIE COCTABIISIONIHE.
CUHTE3 UH(POpMAIIH, TPHUMe-
HATb CHCTEMHBIH MOIXO0 I NYK-1.2 Ocy1iecTBisieT IOUCK, KPUTH-
PEIIeHHs TOCTABICHHBIX 3aa4 | Y€CKH OLCHHBACT, 0000IIACT, CHCTeMATH3H-
pyeT W paHxupyeT HHopMmaluio, Tpelye-
MYIO JUISL PEIICHHS TTOCTABICHHOW 3a1auu.
NYK-1.3 HaBpikamMu Hay4HOro moHcKa
U TpPaKTUYeCKOH paboThl ¢ HMH(OPMAIMOH-
HBIMH HWCTOYHMKaMH. PaccmarpuBaer
MpejyIaraeT parioHalIbHbIE BApPHAHTHI pelie-
HUSl TIOCTABJIICHHOW 3aJadd, WCIIONB3YS CH-
CTEMHBII MOJIXOM, KPUTHIECKH OIICHUBACT MX
JIOCTOMHCTBA U HEJIOCTATKH.
OIIK-1 OIIK-1. CnocoGen npumensats | OIIK-1.1 3HaeT OCHOBBI BBICIIEH MaTe-
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€CTECTBEHHOHAYYHBIE U 00-
IMCUHKCHCPHLBIC 3HAHUS, MCTO-
AbIl MATEMAaTHYCCKOT'O aHaJIn3a
U MOJCIMPOBAHUA, TCOPCTUIC-
CKOTO U 3KCIIEPUMEHTAILHOTO
UCCIIeIOBaHUS B POECCHO-
HAJIBHOM JICSITeTIbHOCTH

MaTUKH, THPOPMATUKU U POTpaMMHUPOBa-
HUSL

OIIK-1.2 VYMmeer pemars cTaHIapTHbIE
npodeccuoOHaIbHBIC 33/1a4H C IPUMEHEHUEM
€CTECTBEHHOHAYYHBIX U OOIIENH)KEHEPHBIX
3HAHWUH, METOZ0B MaTEeMaTHYECKOTO aHAIN3a
Y MOJCTHUPOBAHHUS.

OIIK-1.3 Bnageer meTonamu TeopeTu-

YECKOT0 U IKCIIEPUMEHTAIILHOTO HCCIIEI0BA-
HUSL 00bEKTOB NMPO(PECCHOHANBHON JesITeb-
HOCTH.

2. MecTo IMCUMILVIMHBI B CTPYKTYpe 00pa30BaTe/ibHOM MPOrpaMMbl

Hucturnnuna oTHOCUTCS K oOs3aTebHOM yactu Osioka bl: Monyns «Maremaruueckue u ecte-

CTBCHHO-HAY4YHBIC NUCHUIIJIMHBD).

Hucnurnnuna 6azupyercs Ha CIeAyrolIeH, MpoiAeHHOM TUCIUTIITUHE:

- IMHEeWHas anreopa.

Hucuunnmua «MartemMaTU4ecKuil aHaJIn3) JOTUYECKU CBSA3aHA C MOCIEAYIOIMMH AUCUUIUINHA-

MH:
B obsazamenvroi wacmu:
- MaTeMaTHYECKUH aHaJIN3;
- huswmka;
- MPOrPaMMUPOBAHUE;
- OCHOBBI MEXaHHUKH,

- OCHOBBI MaTCpHAIOBECACHUS U COIIPOTHUBIICHUS MaTCPpUATIOB,
- AHAJIMTUYCCKAasA JUHAMHUKa U TCOPUA KOﬂe6aHHﬁ;

- METOJ KOHCYHBIX JJICMCHTOB,

- mu¢depeHnanbHble ypaBHEHNS U KOMIUIEKCHBIN aHau3;

- YpaBHEHMsI MaTeMaTH4ECKON (PpU3HKH;

- TEOpPHUS BEPOSITHOCTEH U MaTEMAaTHUYECKAsl CTATHCTHKA.

B uacmu, ghopmupyemoii yuacmuuxamu obpazo8amenbHulX OMHOUEHUT.:
- TMHAMHUKa U MPOYHOCTh OECIMIOTHBIX TPAHCIIOPTHBIX CPENICTB;
- TEOpPHUS aBTOMATUYECKOIO YIIPABIICHUs TPAHCIIOPTHBIX CPENCTB;
- UHTEJJIEKTYaJIbHBIE CHCTEMBI YIIPABIICHUS TPAHCIIOPTOM.

B uacmu snexmuenvix oucyunium:
- YUCJICHHBIE METOIBI,
- METO/bI BEIUMCIICHUH.

3. CTpyKTypa U cofep:KaHue QU CHUIINHBI

OO0mmas TpyA0€MKOCTh JUCIUIUIMHBI COCTABIISIET 4 3a4eTHBIC eUHUIIBI -144 gaca.




3.1. Buabl yueOHoii padoThl M TPY10€eMKOCTh

n/n Buj y4eoHoii padoThi Koauuecrso Cemectp 2
4acoB
AyIMTOpHBIE 3aHATHS 72 72
B ToM uucne:
Jlexuun 18 18
1.
CemuHapcKue/MpakTHIECKUE 3aHATHS o4 o4
2.
JlaGopaTopHble 3aHATHS - -
CamocrosiTeibHas paGora 72 72
IIpoMeskyTOUHasI aTTeCTALUSA
3K3aMEH D C)
Hroro 144 144

3.2. TemaTu4yeckuii NJIaH M3y4YeHHs TUCHUTNTIHHBI

Pasmemnién B mpunoxenuu 1 k pabodeit mporpamme.

3.3. ConepxaHue pa3aejioB AUCHUILINHBI

BBenenue

[Ipeamer, 3amaun U coaepkanue AUCHUIUTMHBL. OCHOBHBIC ATalbl PA3BUTHS TUCIUTIIN-
Hbl. CTpyKTypa Kypca, ero MeCTO M poJjib B MOJTOTOBKE OakasiaBpa, CBSI3b C IPYTUMH JAUCITUTLTH-
HaMH.

Pasnea 1. lupdepennnanbHoe ncuucjiaeHne pyHKuui 0qHOH nepeMeHHOoi

Tema 1. UucnoBas nocnenoBarenbHOCTh. [Ipeaen yncaoBoi nocineaoBaTEIbHOCTA U €r0
coiictBa. @ynkuus. Iloctpoenue rpadukoB ¢pynkuuit. [Ipenen pynkun. OCHOBHBIE TEOpEMBI
o npenenax ¢ynkiuu. [lepBoIit u BTOpoii 3amedarenbHbie mpeaeibl. CpaBHeHHE OECKOHEUHO Ma-
JBIX U OECKOHEYHO OOJIBLINX BEIWYMH. DKBUBAJICHTHbIE OECKOHEYHO MaJlble BEIMYMHBI.

Tema 2. HenpepriBHOCTh (PYHKIIMH B TOUKE M Ha MPOMEXYTKe, ToukH pa3pbiBa QyHK-
UM, UX KJaccuukanus. ACUMITOTH rpaduka GyHKIMH, UX KIaCCUPUKALIHSL.

Tema 3. [IpousBonnas pynkuuu. ['eomerpruyeckuit 1 GU3NYECKUI CMBICT TPOU3BOTHOM.
[TpaBuna quddepeHipoBanus U GOPMYIIbl BBIYUCICHHUS MTPOU3BOAHBIX. Tabauia mpou3BOAHBIX
OCHOBHBIX 3JI€eMEHTapHbIX (QYHKIMI. Brruncienne nmpou3BoaHbIX (YHKIMHM, 3aaHHBIX pa3iny-
HBIM 00pazom.

Huddepennunan. [IpousBognsie u AuddepeHuansl BHICIIUX NOpsiaAKoB. [IpubnuxeHHbie
BBIUMCIICHHSI C TTOMOIIBIO AU PEpEeHIINATOB.

Tema 4. IIpaBuno Jlonurans. @opmyna Teitnopa. PackpbiTie HEonpenaeleHHOCTEN pa3-
JUYHOTO THMA. Pa3noxkeHne OCHOBHBIX 3JIEMEHTAapHBIX (GyHKUUH mo ¢opmyne Teitnopa. Ilpu-
OJIM>KEHHBIC BRIYHCIICHUSI ¢ TIOMOTIIBIO (hopmynel Teitnopa.



Tema 5. OcHoBHbIE TeopeMbl U HepeHIInATBHOTO UCUUCIEeHUSI. MOHOTOHHOCTh (PYHK-
MM, SKCTpeMyMbl HeoOXomumble 1 T0CTaTOYHBIE YCIIOBHS MOHOTOHHOCTH, JIOKAJIBHOTO SKCTpe-
myMa. MccenenoBanue BoiykiiocTu rpaduka Gpynkmun. Touku nepernda rpaduxa GpyHKIum.

OOmas cxema mcciieoBaHusl QYHKIMK M MOCTpoeHHs ee rpaduka. CBOHCTBAa QYHKIHH,
HETpepbIBHBIX Ha oTpe3ke. Hanbomnpiee 1 HauMeHblee 3Ha4eHUs1 PyHKIIUU Ha OTPE3Ke.

Paznen 2. ludgdepenunanbHoe HcHUCIeHNe (PyHKIMH HECKOJIBKHUX NepeMeHHbIX

Tema 1. DyHKIIMN HECKOJIBKHUX IIEPEMEHHBIX. JINHUN U TIOBEPXHOCTH YpOBHs. YacTHbIE IPOU3-
BosHbIe. [Tonublil quddepenunan. IIponsBoaHble CI0XHON QYHKIIMM HECKOIBKUX MTEPEMEH-

HbIX. YacTHBIE TPOoN3BOAHbIE U TU(HepeHIrabl BRICIIUX TOopsakoB. Teopema IlIBapia.

Tema 2. [IpousBonnas no HanpasieHnuto. ['paguent. KacarenbHas k kpuBoi. Kacarenb-
Hasl IJIOCKOCTh U HOpMaJb K moBepxHOCTH. Dopmyna Teitnopa. DkcTpeMyM (yHKIIMH HECKOIb-
KHX TiepeMeHHbIX. HeoOXxoaumMble 1 TOCTaTOYHBIE YCIOBUS SKCTPEMyMa.

Pa3nen 3. UnTerpanbHoe HCHUCIEHHE

Tema 1. [lepBooOpa3Has. Teopema cyiiecTBOBaHUSI HEOIMpeIeIeHHOro MHTerpana. He-
OIpe/IeNIEHHBI UHTErpall U €ro cBoMcTBa. Tabiuia MHTErpajgoB OT OCHOBHBIX 3JIEMEHTAPHBIX
dbyHkmil. MeTo1 HEemocpeICTBEHHOTO HHTETPUPOBAHHS.

MeToabl MHTErpUPOBAHHS C IMOMOIIBIO 3aMEHBI IEPEMEHHOMN, TIOJIBEICHUEM IO/ 3HaK nudde-
peHuuana. MeTo HHTErpUpOBaHUS 110 YACTSIM.

WuTerpupoBanue panyoHalibHbIX APOOEH, MHTErpUPOBAHHE HEKOTOPBIX BHJIOB HUPpPALMOHAIIb-
HBIX ¥ TPUTOHOMETPUYECKHUX (YHKITUH.

Tema 2. 3ajaun, MpUBOISIINE K MOHATUIO ONPEACICHHOTO MHTerpana. OnpeaeneHHbIH
MHTETpaJl, €r0 CBOWCTBA. Y CIOBUS MHTErPUPYeMOCTH. VIHTerpan ¢ nepeMeHHbIM MPEIeIoM HH-
terpupoBanus. ®opmyna Heiotona — JleitOnuna. 3ameHa nepeMeHHON B ONPESICHHOM HHTE-
rpaie.

[IpunoxxeHus onpeneneHHOro MHTerpaja B reOMETPUM U MEXaHUKE (BBIYMCIEHUE ILIO0-
majen miockux (Guryp, AIHUHBI KPUBOM, 00BEMOB.

Tema 3. HecoOcTBeHHBIC HHTETPAJIBI TIEPBOTO M BTOPOTO poja (1o OECKOHEYHOMY IPO-
MEXYTKY, OT HEOTpaHUYEHHBIX (YHKIUH Ha KOHEUHOM IPOMEXKYTKE), UX CBOMCTBA.

Tema 4. 3agaun, npUBOAIINE K KPaTHBIM UHTErpajaM. J|BOHHON U TPOWHOM UHTErpabl,
ux cBolicTBa. [IpaBuia BeIYMCIEHUS ABOWHBIX HHTETPAJIOB.

3.4. TemaTnka NpakTHYeCKUX 3aHATHH MO IUCUUILIHHE
«MaTteMaTHYeCKNH aHAJIN3»

Ne Tema 3ausarus
/i

1 Pa3nen 1. DjieMeHTHI MaTEeMaTHY€CKOI0 AHAJIN3A.

Uucnosas mocienoBaTreabHOCTh. [Ipeaen 4ncioBoi mociaeaoBaTeIbHOCTH U €ro CBOM-
ctBa. [IpaBuna npenenpHoro nepexona. Oyukmus. [Ipexen Gynkmuu. Teopemsr o mpe-
nenax ¢yHkiun. [lepBeiil U BTOpoii 3aMeuaTeNbHbIe MPEICTBI.

2 CpaBHeHUe OECKOHEYHO MaJbIX M OECKOHEYHO OOBIINX BETUYHH. DKBUBAJICHTHBIE Oec-
KOHEYHO MAaJIble BEJIUYMHBIL.

w

PaCKpLITI/IC HCOHpCHCHCHHOCTCﬁ Ppa3JIMIHOTO THUIIA

4 HenpepriBHOCTH QyHKIMI B TOUKE U Ha TpoMexkyTKe. OJTHOCTOpOHHUE Mpeesbl. Touku
paspbiBa pyHkimH. [Ipumeps! penenus 3agay

5 [TpousBognas ¢ynkuuu. [IpaBuna nuddepenuupoBanus U GoOpMysIbl BEIUUCICHUS MPO-
n3BoHbIX. TexHuka nuddepenunpoBanus




6 HuddepennmpoBanne oOpaTHbIX QYHKIHH, GYHKIINNA, 3aJaHHBIX HESIBHO, TapaMeTprye-
CKH, Jjorapupmuueckoe 1udhepeHmpoBaHne

7 Huddepennman. 'eomerpudeckuii cmpicn muddepennuana. [IponsBonnsie u audde-
PEHIMAIBI BBICITNX MOPSIIKOB. [IpuOIMKeHHBIEC BEIYUCICHHSI C TIOMOIIBIO AU G EpeHIIH-
QJIOB.

8 [IpaBuno Jlonurans. @opmyna Teinopa. PackpbiTie HEONPEAEIEHHOCTEW Pa3JIMYHOTO
tuna. Pa3noxkeHus OCHOBHBIX JIeMEHTapHbIX QyHKIMIA o popmyrne MakiopeHa.

9 [TpuOnKeHHbBIE BRIYMCICHUS C TIOMOIIBIO popmynsl Teitnopa.

10 | ITomHOE MccaenoBanue GyHKIMN U TocTpoeHue rpadukos. [Tpumepsl

11 | IlonHOE uccnenoBanue GyHKIUN U OocTpoeHue rpadgukoB. [Ipumeps! (MPo10JHKEHHUE)
CamocrositenbHas padora Nel Ha cemuHape 1Mo GyHKIIUSIM OJTHON TIEPEeMEHHOU

12 | Paznen 2. @yHKIUM HECKOJbKHX MepeMeHHbIX. JIMHUM M TMOBEPXHOCTH YpPOBHS.
YacTtHble mpon3BOAHbIE U UG (depeHIIna IEPBOTo MOPSAKA.

13 | [Honuwii nuddepennuan. IlpousBoansie cnoxxHou ¢yHkiuu. [IponsBoaHas GyHKIUH,
3a/IaHHOM HesBHO. YacTHBIE MPOU3BOAHBIC U MU (EPEHIINATBI BBICITUX TOPSAKOB. Teo-
pema IlIBapria.

14 | IlpousBoHas 10 HaMpPaBJICHUIO. [ pagueHT.

15 SKCTpeMYM (1)YHKI_II/II/I HCCKOJIBKUX IICPEMCHHBIX. HCO6XOZ[I/IMI>IC U OOCTAaTOYHBIC YCJIO-
BUs OKCTpEMYyMaA.

16 | CamocTosiTesibHas padoTa Ne 2 Ha ceMHHape MO0 (PYHKIMSM HECKOJbKHX MepeMeH-
HBIX

17 | Pa3nen 3. UHTerpajbHoe HCUYHCIEHHE
[TepBooOpaznas. HeonpeneneHHbIil HHTErpall U €ro CBOMCTBAa. MeToa HENnocpeaCTBEH-
HOT'O MHTETPUPOBAHHUS.

18 | MHTerpupoBaHue ¢ MOMOIIBI0 3aMEHBI NIEPEMEHHOW, MOJABENeHUEM Mol 3HaK nudde-
peHumana. Metox MHTErpUpOBaHus 110 YaCTAM

19 | UnTerpupoBanue panMoHAIbHBIX ApoOei, HHTErpUupOBaHUE HEKOTOPHIX BUI0B MppPALIU-
OHAJIbHBIX QYHKIUI

20 | UnTerpupoBaHue TPUTOHOMETPHUECKUX (DYHKITHH.

21 | BeiuncieHne OmpeNelIeHHbIX WHTerpaioB 1o (opmyne HproTona-JleiiOnuma. 3ameHa
MIEPEMEHHOM ¥ HHTErPUPOBAHUE 10 YaCcTSIM B ONPEJICTICHHOM HHTETpale.

22 | [lpunoxxeHHst ONpeeNICHHOTO MHTErpajia B TEOMETPUN M MEXaHWKE (BBIYMCICHHE ILIO-
majei Miockux Guryp, AJUHBI KPUBOHL).

23 | [IpunoxeHHst ONpeIeIEeHHOT0 HHTErpalia B TEOMETPHH M MEXaHHUKe (BBIYMCICHHE 00be-
MOB, ILIOIIAJICH TOBEPXHOCTH).

24 | HecoOCTBEHHBIE MHTETPAJIBI IIEPBOTO U BTOPOTO POJIA, UX BBIYHCIICHHUE.

25 | 3ajauu, NPUBOJSAIIME K KPaTHBIM MHTErpajiaM. Beluncienue ABOHHBIX HHTETPAIOB CBE-
JIEHUEM K MOBTOPHBIM. 3a7jaui Ha U3MEHEHHE MOpsiiIKa HTHTETPUPOBAHUS B JBOIHOM HH-
Terpaie

26 FGOMeTpI/ILIeCKI/Ie 151 (I)I/I3I/I‘ICCKI/IC MMPUIIOKCHUS KPATHBIX WHTCIPAJIOB, IPUMEPHI BBIUUC-
JICHUA.

27 | KoHTposibHOE TECTUPOBAHHE MO KYpCY.

4, Y4yeOHO-MeTOAMYECKOE U MH(POPMALIMOHHOE o0ecriedeHue

4.1. HopmartuBHble 1okyMeHTbI H 'OCThI

1. ®©1r0OC 09.03.01. MudopmaTrKka U BEIYMCIUTENbHAS TEXHUKA. Y TBEpKJIEH MpHUKkazoM MuHO-
opuayku Poccun ot 19.09.2017 Ne979 (pea. ot 27.02.2023).



2. VYxa3 Ilpesunenra Poccuiickoit @eneparmu ot 01.12.2016 Ne 642 «CtpaTerun Hay4yHO-
TEXHOJOTHYeCKOro pa3Butusi Poccuiickoit denepannm.

3. Ilpuxa3z MunucrepctBa obpazoBanust u Hayku Poccuiickoit ®enepammu ot 23.08.2017 Ne
816 «O06 yrBepxknenuu llopsiaka mpuMEHEHUs OPTaHU3AIUAMHE, OCYIIECTBIISIONIUMUA O0pa-
30BaTENbHYIO ACATEIbHOCTD, DJICKTPOHHOTO OOYYEHHS, MUCTAHIIMOHHBIX 00pa30BaTENbHBIX
TEXHOJIOTHI PHU peanu3alii 00pa3oBaTeIbHBIX POTPAMM).

4.2. QOcHoBHas JUTepaTypa

1. ®uxrtenroubir [.M. OCHOBBI MaTEMaTUUYECKOT'O aHAJIM3a: YICOHUK SISl BY30B, 15-€ u31I.,
crep. CII0, Jlanb. 2023. Yacts 1. 444 c.

2. ®uxrtenroinsil .M. OCHOBBI MaTEMaTUYECKOTO aHAIHM3a: YICOHUK JIJIs BY30B, 14-¢€ u3.,
crep. CII6, Jlanb. 2023. Yacts 2. 464 c.

3. Kynpssues JI.JI. Kparkuit kypc matremarndeckoro ananmusa. T.1. JuddepennmnansHoe u nH-
TerpaJIbHOE UCUYHCIICHUs] (PYHKITUN OHOM mepeMeHHON. Psaapl: YueOHUK [DIeKTpOHHBINA pe-
cypc]: yue0. - DnekTpoH. naH. - Mocksa: ®usmarnut, 2015. - 444 c. [Pexxum noctyna: URL:
https://e.lanbook.com/book/71994 - 3ar. ¢ skpana.]

4.3. JlomoJHUTEJIbHAS JIUTEPATypPa

1. Tuckynos H. C. luddepenunanbHoe U UHTErpaIbHOE UCUUCICHHS AJs BTYy30B. B 2-X TO-
Mmax. M.: Uuterpan - [Ipecc, 2009 — 416, 544 c. 180 3k3.

2. 3y6koB B.I'., JlsxoBckuit B.A., MapteiHenko A.W., Munocues B.b., [lymkaps E.A. Kypc
MaTEeMaTUKH JIJIi TEXHUYECKUX BBICIIMX Yy4eOHBIX 3aBeneHuid. Yactu 1-4. M.: MI'TI1Y, 2012.
400 k3.

3. Kparkuii Kypc BbICHICH MaTeMaTHKH [DJIEKTPOHHBIN pecypc]: ydeb. - DIeKTpoH. JaH. -
MockBa:  JamkoB wu K, 2017. - 510 c¢. [Pexum  gocryma: URL:
https://e.lanbook.com/book/93522. - 3ari. ¢ skpana.]

4. byrpos A.C., Huxonsckuii C.M. Briciiasg MaTemaTuka: yueOHUK JUIsl By30B B 3-X ToMax. M.:
Hpoda, 2009.

5. HHrerpanbHOE McuucieHne PYHKINNH OJHONW U HECKOJIBKUX NMEPEMEHHBIX. Teopus moss: Me-
TOJWYECKUE YKa3aHUsl U BapUaHThl pacueTHO-Tpaduueckux padbot // boaxynoB M.A., bopo-
nuna C.J., [Tokazees B.B., Teym b.JI., Tkauenko O.U.. M.: MI'TY «MAMMN», 2009.

6. Marematnueckuii ananus. Teopus npenenoB u auddepeHIanTbHOe UCUUCICHHE: OCHOBHBIE
MIOJIOKEHUSI TEOPHUH, METOANYECKUE YKA3aHUS M BapUaHTHI pacyeTHO-rpaduueckux pador //
bonynoB M.A., bopoauna C.U., KoporkoBa H.H., Tkauenko O.1. M.: MI'TY «MAMM»,
2009.

4.4, DnexkTpoHHBIE 00pa3oBaTeibHbIE PeCypChl

[TpoBenenue 3aHATHI U aTTECTAllMA BO3MOKHO B IMCTAHLIMOHHOM (popMaTe ¢ MPpUMEHEHUEM CH-
CTeMbl JucCTaHIMOHHOro oOyueHus yHusepcuteTta (CO-LMS) Ha ocHOBe pa3paboTaHHBIX Ka-
denpoit «MatemaTHKay 3JIEKTPOHHBIX 0Opa3oBaresbHBIX pecypcoB (DOP) mo Bcem paznenam
NpOrpaMMEI..

DJIeMEHTBI MATEMATHYECKOTO https://online.mospolytech.ru/local/crw/course.php?id=313
aHaJIM3a

WHTerpaibHOE HCUUCTICHHE https://online.mospolytech.ru/local/crw/course.php?id=3781
(byHKIUH OJHON nepeMeHHON

Huddepenumanpaoe ucuncie- | https://online.mospolytech.ru/local/crw/course.php?id=3362
HUE QYHKIMHM HECKOIbKUX I1e-
PEMEHHBIX



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

JononaurenpHble TaaBel Mate- | https://online.mospolytech.ru/course/view.php?id=3592
MaTHU4YCCKOI'0O aHajinu3a

Pa3paborannbie DOP BKII0OYatOT TPEHUPOBOUHBIE U UTOTOBBIE TECTHI.
[Topsimok mpoBeaeHus: paboT B JUCTAHIIMOHHOM (hopMaTe yCTaHABIMBAETCS OTAEIbHBIMU PACIO-
PSDKEHUSIMH TTPOPEKTOPA MO yueOHOM padoTe 1/MiTH LEHTPOM YueOHO-METOINYEeCKOil paboThI.

Ka;mmﬁ CTYI[CHT OGGCHG‘IGH I/IHI[I/IBI/II[yaJILHLIM HGOI‘paHI/I‘-IeHHBIM I[OCTYHOM K BHGKTPOHHOﬁ

OHOIMOTEKE MOCKOBCKOT'O MOJIUTEXA

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

HHuTepHeT-pecypehbl BKIOYAIOT Y4eOHO-METOANUYECKUE MaTepUaibl B JJIEKTPOHHOM BHJIE, Mpea-

CTaBJIEHHBIE Ha caiiTe mospolytech.ru B paznene: «LleHTp MaTremMaTH4eCKOTO 00pa30BaHM

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

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

[Tone3nbie yueOHO-METOANYECKHE U MHPOPMALIMOHHBIE MaTepHaJIbl IIPEACTABICHbI Ha calfTax:
http://exponenta.ru, http://eqworld.ipmnet.ru/ru/info/mathwebs.htm.

[lepeuens pecypcoB MHPOPMAIIMOHHO-TEIEKOMMYHUKAIMOHHOW ceTn «HTepHeT» i ocBoe-

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

4.5. J/InuieH3U0OHHOE U CBOOOIHO PaclpocTPaHsieMoe MPOrpaMMHOe
odecmeyeHmne

Ne| HammenoBanue | PaszpaGoruuk I[1O | Joctymuocts (siu- | Ccbuika Ha Equnslii peectp
(mpaBooOana- LIEH3UOHHOE, CBO- | POCCHUHCKHUX MPOTPaMM JIst
TEJb) 601HO pacmpo- OBM u B/] (npu Hanmuuuu)
CTpaHsieMoe)
1 | Astra Linux | OO0 JIuneH3noHHOE https://reestr.digital.gov.ru/ree
Common Edition | "PYCBUTEX- str/305783/?sphrase_id=9540
ACTPA" 36
2 [ MoiiOduc OO0 "HOBBIE JIuneH3MOHHOE https://reestr.digital.gov.ru/ree
OBJIAYUHBIE str/301558/?sphrase_id=9433
TEXHOJIOI'M" 75

4.6. CoBpemeHHbIe Tpo(eccoHaIbHbIE 0a3bI JaHHBIX U HH(OPMallMOHHBIE CIIPa-
BOYHBIE CHCTEMBbI

Ilepeuensb pecypcoB cetu UHTepHET, 1OCTYNHBIX JISl OCBOCHUS AU CHUIIMHBI:

HaumeHoBaHue Ccblika Ha pecypce HocTynHocTh

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

HocrtynHa B cetn UH-
TepHeT 0e3 orpanuye-
HUU

https://stackoverflow.co

Stack Overflow
m/

HNudopmanmonnsie pecypeol Cetn

KoncymprantlLiioc http:// www.consultant.ru | JoctymHo

[Topran @enepanbHbIX rocynap-
CTBEHHBIX 00pa3oBaTeabHbIX cTaH- | http://www.fgosvo.ru. JlocTymHo
JapTOB BHICHIETO 00pa30BaHUS

DJIEKTPOHHO-0MOJIMOTEYHbIE CHCTEMbI

Jlanp https://e.lanbook.com/ HocrymnHa B cetu MH-
TEepHET 0e3 orpaHuye-

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

HUU

IIpodeccnonanbHubie 0a3bl JAHHBIX

ba3a qaHHBIX Hay4HOM AJIEKTPOH- http://www:.elibrary.ru JoctymHo
HOI OnbIInoTeKn

(eLIBRARY.RU)

Web of Science Core Collection — | http://webofscience.com | JToctymHo
noJinTeMaTHdeckast peepaTuBHO-
o6ubnuorpaduueckas u
HayKoMeTpuueckas (6udiuomerpu-
yeckas) 0aza JaHHBIX

5. MaTepHa/IbHO-TeXHHYECKOE o0ecnevyeHne U CIUNINHBI

MaTepI/IaJ'II)HO — TeXHUYEeCcKasa 0a3a YHUBCPCUTETA oOecrieynBaeT IMMPOBEACHNE BCCX BUI0B
3aHATUH, IPEyCMOTPEHHBIX YU€OHBIM IJIAHOM, U COOTBETCTBYET JEMCTBYIOIIUM CAaHUTAPHBIM U
MMPOTHUBOINOKAPHBIM IIpaBUjIaM U HOpMaMm.

Kadenpa «MaremaTtuka» He pacronaraeT COOCTBEHHBIM ayAWTOPHBIM (POHAOM U HcC-
M0JIb3YeT y4eOHbIe ayAUTOPUU U3 00111ero (OH1a YHUBEPCUTETA.

[Tpr HeoOXOAMMOCTH JUIs MPOBEACHHUS MHTEPAKTUBHBIX MPAKTUYECKUX 3aHATHH HCIIOJNb-
3YIOTCA KOMIIBIOTCPHBIC KJIIACCbl YHUBCPCUTETA.

6. MeToanueckue peKoMeH1auu

6.1. Meroauueckue peKoMeHIAIUM ISl PenogaBaTe/is
110 OPraHu3annu 00y4eHus:

IIpexne Bcero, cieayer oOpaTuTh BHUMAaHHUE CTYJEHTOB Ha TO, YTO MPAKTHYECKH BECh
M3y4aeMblil UMU MaTepuai He TpeOyeT Kakoi-Tud0 crenuanbHON (I0NOJTHUTENBHOM) MOArOTOB-
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KA U BIIOJIHE MOXKET OBITh YCIEIIHO M3y4YeH, €CIHM CTYIEHTHl OyIyT IMoceuiatb 3aHsTHs, CBOE-
BPEMEHHO BBINOJHATh JOMAIIHUE 3aJaHUsl U MOJb30BaThCs (IIPU HEOOXOAMMOCTH) CHCTEMOI
IJIAHOBBIX KOHCYJIBTALlUM B TEUEHHUE KAXIOro cemecTpa. Bomlenmme B Kypc MaTaHainu3a pasze-
JIbl SIBJIIFOTCS] KIIACCUUECKUMHU, B TO € BPEMs OHM ITPAKTUYECKH OPUEHTUPOBAHBI, TaK KaK UMe-
I0T IIMPOKOE PACIPOCTPAHEHUE JUIsl PELLICHUs Pa3HOro PoJia 3a1a4 BHYTPU CaMOM MaT€MAaTHUKU U
NPUKIAIHBIX 33/1a4. FIX 0CBOEHME MOMOXKET CTYJIEHTaM JIOTUYECKH BEPHO, apryMEHTUPOBAHO U
SCHO CTPOUTH YCTHYIO M IMUCBMEHHYIO Peub, YCIEIIHO NPUMEHATh HAKOIUIEHHbIE 3HAaHUS B IIPO-
beccroHanbHOU AESITENEHOCTH.

HeobOxomuMo ¢ caMoro Havasna 3aHSITHH peKOMEHIOBATh CTYACHTaM OCHOBHYIO M JIOTIOJI-
HUTEJIBHYIO JUTEPATYPY, a B KOHLIE CEMECTPa JaTh CIIMCOK BOIIPOCOB ISl TOATOTOBKH K 3K3aMe-
HY.

Ha nepBomM 3aHsATHN 110 JUCHUILTUHE CleAYyeT 0053aTeabHO MPOUH(OPMHUPOBATH CTYACH-
TOB 0 BHJIE M (hOpMaxX TEKyILIeH U MPOMEXYTOYHON aTTeCTaluii MO NUCIHUILIMHE, CPOKaX UX IMPO-
BEJICHNUS, YCIIOBUSIX JOMYCKa K TPOMEKYTOUHOM aTTECTAallMU, IPUMEHSAEMbIX BUIAX IPOMEKY-
TOYHOT'O KOHTPOJIS.

N3noxenue TeOpeTHUECKOro mMaTepHalia JOJKHO CONPOBOXKAATHCS WIUIFOCTPATUBHBIMHU
IpUMepaMu, TIIATEIFHO OTOOPAaHHBIMH TPENOJaBaTeIeM TaK, YTOObI TEXHUYECKUE TPYIHOCTH U
BBIKJIAJIKH [IPU PEUICHUU 337a4H HE OTBJIEKAIM OT IJIaBHOTO: OCMBICICHUS UJEH U CYTH MpUMeE-
HsieMbIX MeTozoB. CrenyeT Bcerzia yka3plBaTh IPUMEPhl IPAKTUUECKOIO PUMEHEHUS! pacCMOT-
PEHHBIX Ha 3aHATUAX YpaBHEHHH U HOpMyIL.

[IpakTuueckue 3aHATHS AOKHBI ObITh OpPraHU30BaHbI IIPENOJIaBAaTEIEM TaKUM 00pa3oM,
4TOOBI OCTABAJIOCh BpPEMs Ha MEPUOAMYECKOE BBHIMOJIHEHHUE CTyIEHTaMH HEOOJBIION CaMOCTOsI-
TEJIbHOU pabOThI B ayJUTOPHUHU ISl IIPOBEPKU YCBOCHUS M3JI0)KEHHOTO MaTepHara.

[IpenogaBaTens, BeAYHIMI MPaKTHYECKHE 3aHSTHUS, JOKEH COIVIACOBBIBATH Y4eOHO-
TEMaTUYECKUH IJ1aH 3aHATHH € JIEKTOPOM, UCIIOJIb30BaTh €IMHYIO CUCTEMY 0003HAUYEHUH.

[IpenogaBaTento cueayeT N10OMBATHCSI CHCTEMAaTUYECKONW HEMPEPBIBHONW PabOTHI CTYACH-
TOB B TEUEHUE CEMECTPA, HEOOXOIUMO BBISBIIATH CUJIBHBIX CTYJIEHTOB U IIPUBJIEKATh UX K Hay4-
HOM paboTe, K Y4acTHIO B Pa3HOTO po/ia OJIMMITUAAAX U KOHKYpCax.

CTyneHT I0JKEH OUlyllaTh 3aMHTEPECOBAHHOCTD MPENoJaBaTes B JOCTUKEHUH KOHEY-
HOTO pe3ylibTaTa: B NMPHOOPETeHHH OO0YYaloUIMMMCSA MPOYHBIX 3HAHUM, YMEHHH U BiaJeHUS
HaKOIUIEHHON MH(pOpMaIMel s pelIeHus 3a1a4 B Mpo(hecCuOHaIbHOMN IS TEIbHOCTH.

6.1.1. Oo6pa3oBaTejibHbIE TEXHOJIOTHH

[TpoBeneHue 3aHATHI U aTTeCTalluii BOBMOXKHO B AUCTAaHLIMOHHOM (hopMaTe ¢ MPUMEHEHHEM CHU-
CTEMBI JUCTaHIIMOHHOTO 00yueHus: yuuBepcutera (CJO-LMS) Ha ocHOBe pa3paboTaHHBIX

kadeapoin «MareMaTnkay 3IEKTPOHHBIX oOpa3zoBaTeiabHbIX pecypcoB (DOP) mo Bcem pasznenam
nporpaMmsl (cM. 1. 4.4).

HOprI[OK IMPOBCACHUA pa60T B AUCTAHIITMOHHOM @)opMaTe YCTaHaBJIMBACTCA OTACIbHBIMU
pacropshKeHUsIMU IPOPEKTOpa Mo yueOHOI paboTe W/Miu LIEHTPOM y4yeOHO-METOIUYECcKOi pa-
OOTHI.

6.2. Mertoauyeckue yKazaHusi A 00y4al0mMXcs M0 OCBOEHUIO

AUCHUIIIIMHBI

Paszpnen 1: nudpdepenunanbHoe ucHUCAeHHE PYHKIMIT 0JHOI NTepeMeHHOM

[Mpu u3ydennu qudHepeHInaIbHOrO HCUNCIEHUS YHKIMIA OHOM epeMEHHON 00paTu-

TC BHUMAHHUC HA ITIOHATHUC Hpezleﬂa q)YHKHI/H/I B TOYKEC U METOAbI €TI0 BBIYUCIICHUA. Hpeﬂeﬂ — 0O~

HO U3 OCHOBHBIX IOHATHH MaTeMaTH4eCKOro aHamus3a. I[Ipu BBIYMCIEHUM MPEAENIOB (DYHKIUH
0 o

o0
HaJ0, TpeXkIe BCEro, BBIACHMTH XapakTep HeompejeneHHoctd | —, —, 0-00,00—o00,1
o0
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YroObl OBNIAIETh TEXHUKOM PEIICHHUs 3a/1a4 Ha BBIYUCICHHE MPEAEIIOB, HAJ0 3HATh JIBa 3aMeya-
TeNbHBIX Mpefelna, TabauIly SKBUBAJICHTHBIX OECKOHEYHO MajblX, MpaBuiio Jlonurans, pa3nny-
HbIE TIPUEMBI PACKPBITHS HEOIPEICIIEHHOCTEH B 3aBUCMOCTH OT BUAa (DYHKIMH U PEIIUTH J10-
CTaTOYHO OOJIBIIOE KOJIUYECTBO 3a/au.

[Ipn u3ydeHun TeM, MOCBSIICHHBIX Mpou3BOoAHON u nuddepennmany GyHKIUH, HATO
OCMBICJIUTh UX T€OMETPUYECKUIN CMBICI, IOHUMATh paziuuue Mexay Humu (muddepeHuuan -
9TO TJIaBHAs JIMHEHHas 4acTh npupameHus QyHKiun). TBepao 3HaTh (Kak TaOauIly YMHOKCHHS)
dbopmyisl 1uddepeHITMPOBaHUS OCHOBHBIX JIEMEHTAPHBIX (YHKIMKA U mpaBwia nuddepeHiu-
poBaHus (Bce, KOHEYHO, HO 0COOEHHO MpaBuiIo AuddepeHnnpoBanus CIOKHON PYHKIIUN).

OOparuTe BHUMaHHE TaKXke Ha 0coOeHHOCTH auddepeHnnpoBanust GyHKIIUN, 3aTaHHBIX
B HESIBHOU (popMe, mapamMeTpudecku, Ha mpueM jJorapudmudeckoro nuddepeHmpoBanusl.

CrnenyeT 4eTKo 3HATh U YMETh MIPUMEHSTh AITOPUTM HCCIeI0BaHUS (PYHKIMHA U IOCTPO-
eHMsI rpauKOB: OmpeeseHne TOYEeK pa3phiBa (M X KiIacCU(UKAIUIO), aCUMIITOT rpaduka (Bep-
TUKaJIbHOM, HAKJIIOHHON, TOPU30HTAJILHON ), HEOOXOAUMBIE U JOCTATOYHBIEC YCIOBUS MOHOTOHHO-
CTH (DYHKIIMH, CYIIECTBOBAHUS JIOKAIBHOTO 3KCTPEMYMa, MPOMEKYTKOB BBITYKJIOCTH U BOTHY-
TOCTH (DYHKLIMU U TOYEK meperuoa.

Pa3nen 2: nuddepennnanbHoe ucHucjieHue PyHKIMHA HECKOJIBKUX MepeMeHHbIX

[Ipu u3ydyeHun AaHHOTO paszzenia 0OOpaTUTe BHUMaHHE HA TO, YTO (DYHKIHS JBYX Iepe-
MEHHBIX MMEET HarisJHbI T€OMETPUYECKUN CMBICI — OTO IOBEPXHOCTb B TPEXMEPHOM IIpO-
CTpPaHCTBE

Hano ocMBICINTh MOHATHS YaCTHBIX MPOM3BOJHBIX M MOJHOrO AuddepeHunana u oco-
OCHHOCTH MX BBIYUCIICHHS, OBJIQJICTh TEXHUKOW BBIYMCICHHS MMPOU3BOIHBIX OT CIOKHOW (yHK-
UM HECKOJbKUX IepeMeHHbIX. Cieayer oOpaTUTh BHUMAHHE HA TO, YTO Uil (YHKUUHU

L= Z(X, y) CMEIlIaHHbIE YacCTHbIE IPOU3BOJHBIE BTOPOrO IOPSIKA PaBHBI MEXAY COOOM:
0°z 0’z
OXoy  0yox

Jia GyHKIUM HECKOJIBKUX MEPEMEHHBIX CKOPOCTh U3MEHEHUs (YHKIHMH B MPOU3BOJIb-
HOM HaIpaBJIeHUU XapaKTEpU3yeTcs MPOU3BOJHON MO HalpaBlIEHUIO, a HAUOOJbIIAs CKOPOCTh
M3MeHeHus (yHKIUU Oy/eT B HalpaBJI€HUU BEKTOpa I'PaJiueHTa.

Crnenyer oOpaTuTh B 3TOH TeMe BHHMaHME Ha HEOOXOJMMOE M JOCTATOYHOE YCIIOBHS
CYIIECTBOBAHMS KCTpeMyMa (DYHKLHUN HECKOJIBKUX NEPEMEHHBIX.

(Treopema IlIBapia), To ects nopsAAoK nuddepeHIpOBaHUST HE UMEET 3HAUCHHUS.

Paznen 3: HHTErPajJIbHOC HCYUCJTICHUEC

B uHTerpanbHOM HMCYHMCIIEHUHU pelaeTcs 3afada, oOpaTHOM TOM, KOTopas paccMaTpuBa-
nacek B AuddepeHnaaTbHOM UCUUCICHUN . HEO0X0IMMO HANTH JJisl JaHHOW (PYHKITMU f (X) Ta-

KyH0 (QYHKIMIO, TPOU3BOHAS OT KOTOpPOH Oblia Obl paBHa 3ajaHHON. IHTEerpupoBanue QyHKIUi
— JIOCTaTOYHO CJIOXKHBIN pa3[eN MaTEMATUKH, OBJIAAETh KOTOPBIM MOXHO TOJIBKO, €CJIU CTYIEHT
«BO3BMET» JOCTATOYHO OOJIBIIOE KOJIMYECTBO HHTETPATIOB PA3HOI0 THIIA.

Hano tBepao 3HaTh TabaMIly MHTETPAIOB OT OCHOBHBIX 3JI€MEHTapHBIX (PYHKIUH, OCHOB-
HbIE€ METOJIbl MHTErpUpOBaHUs (3aMeHa MepeMEeHHOW, MOoJABeJeHHe Moja 3HaK nuddepeHuana,
MHTETPUPOBAHHUE 10 YacTsAM, IPUEMbl BBIYMCICHUSI WHTETPAJIOB OT PALMOHANBHBIX Ipo0OeH, oT
pPa3HOro THUIIa TPUTOHOMETPUUYECKUX (PYHKIIMIA).

Hano ocMbICIuTh €IMHCTBO NOJAXOJAa K NOCTPOEHUIO OINPENEIEHHBIX, KPaTHbIX, KPUBO-
JMHEHHBIX, MOBEPXHOCTHBIX HHTErPAJOB — MOCTPOEHUE HEKOTOPOH MHTErpajibHOW CYMMBI U
[IPEACIIbHBIN NIEPEXOL.

3HaTh T€OMETPUYECKHUI CMBICI U OCHOBHYIO ()OPMYIy BBIYUCIIECHHUS ONpPENEICHHBIX WH-
terpanoB — (opmyny Herorona — JleiiOHuma, reomMerpudeckue U (QU3HMUECKUE MPHIOKEHHS
OTpe/eNIEHHBIX U KPaTHBIX MHTErPajioB, YMETh HAXOAWUThH IUJIOLIA/b IJIOCKOW (DUTYpBI, JUIUHY
KPHUBOH, 00bEM U IUIOIIAb TOBEPXHOCTH Tell BpaIlleHUSI.
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7. ®OoHJ OLIEHOYHBIX CPEACTB

@DOH/I OLICHOYHBIX CpeACTB MpeactasieH B [Ipunoxkenun 2 k paboyeil mporpaMme U BKJIIOYAET
pa3aesbl:

1. MeTo sl KOHTPOJIS ¥ OLIEHUBAHUS PE3YIIbTATOB O0yUCHHS.
2. lllkana v KpUTEPUH OLICHUBAHUS PE3YJIbTaTOB O0yUYEHUS.
3. OueHoYHBIE CPENCTBA.

3.1. Tekymuii KOHTPOJIb.

3.2. IlpoMexyTouHasi aTTeCTalus.
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Ilpunoycenue 1

TemaTuyeckuii mIaH JUCHUILTUHBI «MaTeMaTHYeCKU aHATU3) 10 HANPABJIEHUIO MOATOTOBKHU
01.03.02 «IIpuxnagnas MaTeMaTUKa U HHPOPMATHKA»

Ipoduas:
«I/IHTeJIJIeKTyaJILHBIe CHUCTEMBI YIIPDABJICHUA TPAHCIIOPTOM»
(bakamaBp)
Ounas popma o0yuenust
I'ox Hadopa 2023/2024
Buabi yueOHoli padoTsl,
No . = & | BKIOYAs cCAMOCTOSTEILHYIO Bujipt camocTosiTeNbHOM PaboThl | @opuppr aT-
0 =
Pazien § 5 5 padoTy CTyIeHTOB, CTyaeHTOB TeCcTANH
n/n o =
3 = 3 U TPYAOEMKOCTb B Yacax
J | I/C | JIa6 | CPC | KCP | K.P. | K.IL. | PT'P | Pedepar | K/p 9 3
Bropoii cemecTp
Pazgen 1. {udpepenunanbHoe
HCYHCIeHHe (PYHKIUHA OJHOM me-
pemenHoi. Yuciosas nocnenoBa-
TeJbHOCTH. [Ipenen uncnoBoi no-
1.1 | cienoBaTeNbHOCTH U €r0 CBOICTBA. 2 2 2 4 +

[IpaBuna npenenbHOro nepexoja.
Oyukuus. [Ipenen pynkuun. Teo-
pemsbl o mipeaenax QyHKIUU.
Boigaua 3aganuii PI'P Ne 1 o
MATEMATHYECKOMY AHAJIU3Y.
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1.2

IlepBblii ¥ BTOPOW 3aMedaTeIbHBIC
npenensl. becKoHeyHO Manble U
OCCKOHEYHO OOJBIINE BEIHYUHBI.
DOKBUBAJICHTHBIE OCCKOHEYHO Ma-
Jble  BEIMYMHBL. PackpeiTHe He-
ONPENIETICHHOCTEN pa3HOro THMa.

1.3

HenpepbiBHOCTh (QyHKIUI B TOYKe
U Ha IpoMexyTke. OQHOCTOPOHHME
npenensl. Toyku paspeiBa (yHK-
1M, UX KJIaccu(uKaius.

1.4

[IpousBonnas Qynkuuu. I'eomer-
PUYECKUH M MEXaHMUYECKUM CMBICIT
npou3BogHoi. IlpaBmia mudde-
peHIUpPOBaHUs U (HOPMYIIBI BBIUKC-
JeHUsT Mpou3BOAHBIX. TaOnuma
MPOU3BOJHBIX OCHOBHBIX 3JIEMCH-
TapHbIX ¢QyHKOud. TexHuka nud-
dbepeHurpoBanus

1.5

Huddepennman. [IpousBogubie u
muddepeHmansl  BBICIIUX  TOPSI-
KoB. [IpuOmmKeHHbIE BBIYMCICHHS
¢ momouibio 1u¢hepeHanos.

1.6

IIpaBuno  Jlomuransa. @Popmyna
Tenmopa. Pa3noxeHuss OCHOBHBIX
JJIEMEHTapHbIX (QYHKUUH 10 ¢op-
myne Teitnopa. IlpuGnuxeHHsle
BBIYUCIICHHSI C TIOMOIIBIO (POPMYJIIBI
Tewmopa.

1.7

OcHoBHble Teopembl U depeHu-
aIbHOTO MCYHUCIEHUA. MOHOTOH-
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HOCTh (PYHKIIUH, SKCTpeMyMbl. He-
00X0AMMBIE U JIOCTATOYHBIE YCIIO-
BUS MOHOTOHHOCTH, JIOKaJbHOTO
skcTpemyma. HccnenoBaHue BbI-
nykjoctd rpaduka ¢pyHkuuu. Tou-
KH 1eperuoa.

1.8

O0mass  cxema  HCCIEIOBAHUS
GYHKIMM U TIOCTpOEHUs ee rpadu-
ka. CpoiicTBa (QyHKIUI, HEMPEPHIB-
HBIX Ha oTpe3ke. Haumbombiiee wu
HaMMEHbIIIee 3HAYCHUST PYHKIIUU HA
OTpE3Ke.

CamocrosiTesibHast padora Nel Ha
ceMHHape Mo (PYHKUUSIM OJHOM
nepeMeHHOMH

1.9

Paznen 2. ®yHKUMSA HECKOJIbKHX
nepemeHHbIX. [lpegen u Hempe-
pbIBHOCTh. OCHOBHBIE CBOWCTBA He-
npepeIBHBIX  QyHKIMK. YacTHbie
npousBoaHble. [lonublil quddepen-
Al

Boinaya 3aganmii PTP Ne 2 mo
(GyHKUMAM _HecKOJbKHX _Hepe-
MEHHBIX

1.10

[IpousBosaHbIe CIOXKHOU (PYHKIMH
HECKOJIbKUX TepeMeHHBIX. YacTHbIe
Opou3BOJHbIE U AuddepeHnasl
BBICIIMX  IOPSIIKOB. Teopema
[IIBapua. IIpousBoaHas mo Hampas-
nenuto. I'pagueHr.

10
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111

OKkcTpeMyM (DYHKIMM HECKOJBbKUX
nepeMeHHbIX. HeoOxoaumele u 10-
CTaTOYHBIE YCIOBUS IKCTPEMYMa.
CamocrosiTesbHas padoTta Ne2 Ha
ceMuHape Mo (QYHKOUAM He-
CKOJIbKHMX IepeMeHHBIX

11

1.12

Pazgen 3. UHTerpajibHOe uUcHHC-
JIeHHe

[TepBooOpasnas. HeomnpeneneHHbIi
MHTETpal U ero cpoicrea. Tabiuia
MHTErPAJIOB OT OCHOBHBIX 3JIEMEH-
TapHeIX QyHKIUH. Merox Hemo-
CPEICTBEHHOI0 UHTETPUPOBAHUSI.
Boiiaua 3aganuii PI'P_ Ne 3 mo
HHTErPajibHOMY MCYHMCICHUIO

12

1.13

HNHTerpupoBanue ¢ IOMOLIBIO 3a-
MEHBI TIEPEMEHHOM, TOJBEICHUEM
non 3Hak guddepennuana. Meroa
WHTETPUPOBAHMUSI 110 YACTIM

13

1.14

WHTerpupoBanne  pamnyoHalIbHbBIX
npoOelt MHTErpupoOBaHUE HEKOTO-
pBIX BHJOB UpPpPALUOHAIBHBIX U
TPUTOHOMETPUUYECKUX (YHKIHUH.

14

1.15

3amauyy, NPUBOASIINE K IOHSTHIO
onpezeneHHoro uHrerpana. CBon-
CTBa OIPEACIECHHOIO0 HHTErpaia.
®opmyna HeroTona-JleiiOnuma. 3a-
MEHa IEPEMEHHON M MHTETPUpPOBa-
HUE [0 4YacTsAM B OIPEICICHHOM
WHTErpaje

15

1.16

[IpunoxxeHust onpeneneHHOro WH-
Terpajia B TEOMETPUU M MEXaHUKE
(BBIUMCIICHUE IUIONIAJICH TUIOCKHX

16
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buryp, IIHMHBI KPUBOH, 0OBEMOB,
TJIOIIAJICH TOBEPXHOCTH).

1.17

HecoOcTBeHHBIE MHTErpalbl IIEPBO-
r0 X BTOPOI'0 poja, UX CBOMCTBA.

17

1.18

3anauy, NPUBOASIINE K KpaTHBIM
uHTerpaigaM. J[BoiHONH M TpoOiHOI
WHTErpalibl, UX CBOMCTBA. Bprumc-
JICHUE JBOMHBIX MHTErPAJIOB CBEIE-
HUEM K HOBTOpHBIM. ['eomerpuue-
ckue W (U3NYECKUE MPHIOKECHUS
KpaTHBIX UHTErPajoB
KonTpoabHoe TecTupoBanue

18

®opma aTTecTAlMHU

19-21

Bcero yacoB nmo jucuMIJInHE

18

54

72

PI'P

cam.
pao.
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Ilpunoscenue 2

®OHJI OHEHOYHbLIX CPEJICTB
MO JUCUMUILINHE

«MaTeMaTHYECKHUN aHAJINU3)»

Hamnpasnenue noarotosku: 01.03.02 «[Ipukinannas maremaTtrka 1 uHOOpMaTHKA
[Tpoduns: «MHTEIEKTyaIbHBIE CUCTEMBI YIIPABICHUS TPAHCIIOPTOM).
dopma o0yueHHs: OUHasl.

Kadenpa: «Maremarukay

1. MeToabl KOHTPOJIA ¥ OLIeHUBAHUS Pe3yJIbTATOB 00y4YeHHs

J1Jis KOHTPOJIS YCIIEBAEMOCTH U Ka4€CTBAa OCBOCHHUS JUCIUILIMHBI HACTOSIIEH MporpaMmMoin
MPElyCMOTPEHBI CIIEAYIOIINE BUIbI KOHTPOJIS:
- KOHTPOJIb TEKYIIEH ycrieBaeMOoCTH (TEKYIIUil KOHTPOJIb);
- IPOMEXYTOYHAS aTTeCTalusl (IK3aMeH).

2. llIxajsa 1 KPUTEPUH OLIEHUBAHUSI Pe3yJIbTATOB 00y4YeHUA
®opma NPOMeKYTOYHOM aTTECTALMHU: IK3AMEeH

[TpomexyTouHasi arrecTanus oOydJarommxcsi B popMe SK3aMeHa MPOBOJUTCS MO pe3yibTa-
TaM BBINOJIHEHMSI BCEX BUJOB Y4eOHOH pabOThl, MPEAYCMOTPEHHBIX YUEOHBIM IUIAHOM MO JaHHOU
JUCLIUIUIMHE, TIPU 3TOM YUUTBHIBAIOTCS PE3YyJbTaThl TEKYILErO KOHTPOJS yCIIEBAEMOCTH B TEUEHUE
cemectpa. O1eHKa CTENEeHU JOCTHKEHNS 00y4aloIUMUCS UIAHUPYEMBIX Pe3yJIbTaTOB 00yUYEHUS 110
JUCIUIUIMHE MPOBOJUTCS MPENoiaBaTesieM, BEAYIIIUM 3aHITHS 10 AUCLUIIIIMHE METOJIOM JKCIIEepT-
HOM oueHkH. Ilo uToram mpoMeXyTouHOM aTTeCTallvy MO TUCIHUIUIMHE BBICTABIISETCS OLIEHKA «OT-
JIMYHOY, «XOPOILO0Y», «yAOBIETBOPUTEIBHO» NN «HEYIOBJIETBOPUTEIBHOM.

[IIxana oueHuBaHuA Onucanue

BeimonHeHsl Bce 00si3aTesbHbIE YCJI0BHSI NMOATOTOBKH CTY-
JAEHTAa K INPOME:KYTOYHOM aTTeCTalluH, NPEIyCMOTPEHHBIE
IporpaMMoi JuciuIuIMHbl. CTyIEeHT NEMOHCTPUPYET COOTBET-
CTBHE 3HAHUM, YMEHUI, HABBIKOB ITOKA3aTENSIM, [IPUBEICHHBIM B
OtinyHO TabynLax, onepupyeT NpUoOPEeTEHHbIMU 3HAHUSIMH, YMEHUSIMU,
HAaBBIKAMM, IIPUMEHSIET UX B CUTyal[UsX MOBBIIICHHON CIOXKHO-
ctu. [Ipy 3TOM MOTYT OBITH TOMYIIEHB! HE3HAYUTENbHBIE OIINO-
KM, HETOYHOCTH, 3aTPYAHEHUS NPU NIEPEHOCE 3HAHUM U YMEHUU
Ha HOBBIC, HECTAHIaPTHBIC 3aJa4H.
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Xopoio

BeimonHensr Bce o0si3aTeJibHbIE YCJIOBUSI MOATOTOBKH CTY-
JIeHTa K NPOMEKYTOYHOH aTTeCTAllMM, TPEIYyCMOTPCHHBIC
nporpammoil aucumIuHbel. CTyJIeHT JeMOHCTPUPYET COOTBET-
CTBHE 3HAHUI, YMEHHIA, HABBIKOB ITOKA3aTEJIsIM, IIPUBEICHHBIM B
TabIUIax, ONepUpyeT NPUOOPETEHHBIMU 3HAHUSAMH, YMEHHUSIMH,
HaBbIKaMU. B TO e Bpemsi mpH OTBETE JOMYCKAaeT Hecylle-
CTBEHHbIC TOTIPEIIHOCTH, 3a/la4d pelIaeT ¢ HeJo4YeTaMu, He
BJIMSIIONIMME HA OOLIMI XOJT PEIICHHUS.

y,Z[OBJ'IeTBOpI/ITCJ'IbHO

BeimonHensl Bce 00si3aTe/ibHbIE YCJIOBHSI NMOJATOTOBKH CTY-
JAeHTa K NPOMEXYTOYHOIl aTTecTauMM, NPEIyCMOTPEHHBIC
nporpaMMoil AucuUIUIMHBL. CTYAEHT JEMOHCTPUPYET COOTBET-
CTBHE 3HAHUH, YMCHUH, HABBIKOB ITOKA3aTeIsIM, IPUBEICHHBIM B
TabIMIax, ONEpUPYET NPUOOPETEHHBIMU 3HAHUSIMH, YMEHUSIMH,
HaBbIkaMu. Ho mokaspiBaeT HernyOOKue 3HaHUS, IPH OTBETE HE
JIOITyCKaeT TrpyObIX OIMOOK WM MPOTHBOPEYHIA, OJHAKO B
(GopMyYITHPOBaHUU OTBETa OTCYTCTBYET JOJDKHASI CBS3b MEXKIY
aHAJIM30M, apryMEHTALUeH M BBIBOJAMH, B PELUICHUH 33134 MO-
I'YT cofepKaThcs rpyObie ommOKu. J{is momydeHus npaBuiIbHO-
ro OTBETa TPEOYIOTCS YTOUHSIONINE BOTIPOCH.

HeynosnerBopurensHo

He BpinonHeHs! 00s13aTe/ibHbIE YCJI0BUS NMOATOTOBKH CTYy/1€H-
Ta K NPOMEKYTOYHOH AaTTeCTALMHU, IIPEIYCMOTPEHHbIE IPO-
rpamMol aucuuiuinebl, UJIW cTyneHT neMOHCTpUpPYET HEIoJI-
HOE COOTBETCTBUE 3HAHUW, YMEHMI, HABBIKOB IIPUBEIACHHBIM B
TabNuIax, AOMyCKAIOTCS 3HAUYUTENbHBIE OMIMOKH, MPOSBISETCS
OTCYTCTBHE 3HAHUM, YMEHHM, HABBIKOB II0 PAAY IOKa3aTeleu,
CTYAEHT UCIBITHIBACT 3HAUYUTEIIbHBIE 3aTPYIHECHUS IIPU OIEpHU-
POBAHUM 3HAHUSAMH U YMEHUSIMU.

3. OueHo4YHbBIE CPeICTBA

/o

HaumenoBaunue
OLIEHOYHOTO CpeI-
CTBa

Kpatkas xapakrepucTuka OleHOYHOTO

IIpencraBnenue oue-
HOYHOT'O CPECTBA B

cpencTaa POC

KonTponbHas (ca-
MOCTOSITEIbHAS)
pabora

(KP)

CpenctBo MpoBEpKH YMEHUH MPUMEHSThH
MOJIy4YeHHbIE 3HAHUS /IS pelleHus 3a1a4
OIPEEIIEHHOr0 THUIIA 110 TEME WM pa3Jie-

1y

KOHTpOJ'IBHBIC 3aga-
HUA

PacuerHo-
rpaduyueckas pa-

CpencTBo MpOBEpKH YMEHUI NPUMEHSTH
IIOJIy4YEHHBIE 3HAHHUS I10 3apaHee OIpele-
JIEHHOW METOJAUKE IJI1 pELeHus 3anad

Kommrexkr 3amanuii
JUTSL BBITOJTHEHUS
pacyeTHo-
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oora WIM 33laHdid TI0 MOMAYNI0O WM AWCHH- | rpadudeckoid paboTh
[UIVHE B IIEJIOM.

(PT'P)
CpencTBO KOHTPOJISI, OPraHU30BaHHOE KaK
crienuanbHas Oecela MeAarorHyecKoro
Vernplii onpoc | paOTHHKA ¢ 0Oy4aromMMCs Ha TEMBI, Bompocel o
3 cobeceoBaHne, | CBSI3aHHBIE C U3y4aeMOM NUCUUIUIMHOMN, U TeMam/paszzenam
(YO) paccuMTaHHOE Ha BBIICHEHHE O0bema JMCITUTLINHBI
3HaHUI 00YyYaroIIEerocsi Mo ONpeeICHHO-
My pazzeny, TeMe, MpodieMe U T.11.
Cucrema cTaHIaPTU3UPOBAHHBIX 3aJIaHHH,
Tecr MO3BOJISIOIIAS aBTOMAaTU3UPO-
4 Bapuanrt Tecra
(T) BaTh IMPOLEAYPY U3MEPECHHS YPOBHS 3Ha-

HUH 1 yMeHU#l 00yJaromerocs.

5 | Dx3ameHanuonHbie | CpecTBO TMPOBEPKHM 3HAHWUW, YMEHUH, | DK3aMEHaIlMOHHBIC
OuIIeThI HABBIKOB. MOMET BKIIOYATh KOMIUICKC | OHMIIETHI

SE TEOPETHUYECKUX BONPOCOB, 3a/ay, MPAKTH-
(9B) YECKUX 3aJIaHHi.

3.1. Texkymuii KOHTPOJb

O1eHOYHBIE CPENICTBA TEKYIIETO KOHTPOJIS YCIEBAEMOCTH BKJIFOUAIOT KOHTPOJIBHBIE BOTIPO-
CBI U 3aJiaHus B (hopMe OJIAHKOBOTO TECTHPOBAHUS JJIsI KOHTPOJISI OCBOCHHUS O0yYaIONTUMHUCS pa3-
JIEJIOB JUCIIUTUIAHBI, mpueM PI'P.

Conep:xanue pacueTHo-rpadpuueckux pagor.

PacuerHo-rpaduueckas padora Nel no auddepeHunanbHoMy HcuncaeHUI0 GyHKIMIT 0OxHON
nepeMeHHOH

Kpatkoe copeprkanue u 3Tarsl pacdeTHo-rpaduueckoil paboThl:
[Ipenen yncnoBoil Mocne10BaTeNbHOCTH, IIpeien PyHKINN.
HccnenoBanue GyHKIIMK Ha HEIPEPHIBHOCTb.

Boruncnenue npon3BoAHbIX PYHKINU.

HccnenoBanue GyHKIMH, TOCTPOSHUE TPaPUKOB.

PacuetHo-rpaduyeckas pa6ora Ne 2 no pyHKUMAM HECKOJIbKHUX IlepeMEeHHbIX.

Kpartkoe coneprkanue pacueTHO-rpadguueckoi paboThI:
@DYHKINH HECKOJIBKUX NepeMEHHbIX. YacTHbIE TPon3BOoIHbIE. [IpON3BOHBIE OT CIOKHBIX (PYHK-
1uil. [Tpon3BoiHAs 110 HANIPABICHUIO U TPAIUEHT. DKCTPeMyM (DYHKIMH JBYX MTEPEMEHHBIX.

PacuetHo-rpaduyeckasi pa6ora Ne 3 1o HHTErpajbHOMY UCUHMCICHUIO.

Kpatkoe copepkanue 1 3Tarsl pacdeTHO-rpaduueckoil paboThI:
Ilepswiii sman:
Mertozasl HHTErpUPOBaHUs. BeIUnCICHNE HEONIPEAEICHHBIX HHTEIPAJIOB.
Bmopoti sman:
[TpunoxeHus onpeneneHHbIX HHTErpaoB. MccaenoBanue cXoAMMOCTH HECOOCTBEHHBIX HHTETPa-
JIOB.

KoMmmuiekT 3axanuit

JJIS1 BBINOJTHEHUs pacdyeTHO-Tpaguyeckux pador (PI'P)
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o gucuumiInae «MareMaTH4ecKui aHaJIu3»

Teopus npeaesos u nuddepennupoBanue GyHKIUN OTHOH NepeMeHHOM
1. Haiftu npenensi:

Iim(2—n)2—(1+n)2 lim Jn+2-3/8n°+3

> (L4n)’ —(2-n)" e Yn+54+n

2 n®
Iim[2n +3j ) lim n(\/n2+1—n), "m(n—lofn*l

n—oo 2 n—oo
. 2x% +11x+15 . 4Ax?
lim ——M—. lim ——.
x—>-3 X+3 -0 5N~ 3X
2mt gt . sin3x . 7
im=_——— lim>—=" lim (1-3x)™"
n—wo 3Me LGN x01 _ X x—+0
0, X<—-7
2. UccnenoBars Ha HEMPEPHIBHOCTD M BHIOJIHHUTE YEPTEK: Y =<SINX, —7 <X <0
7w, X=0

3. Haiitu npousBoanyto GpyHKIUU:

3 2
y=2(3x +4x _X_Z)_ y = Inarcsiny/1—e*.
151+x

tgx—ctg X N S
gx=ctgx. 3t

V2 9
=sin| —+t |.

C0S6X 2 1 .
y=———— y =arcty” ———+sinin 2x
3sin(12x +1) 1—2x2

y:arctggln£ y:(\&)

y =arctg

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

4. CocTaBUTh ypaBHEHMs KacaTeJIbHOM M HOPMAaJHM K JAHHOW KpPHMBOM B TOYKe ¢ alOciuccoil X :

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

1
_ vl
5. TIpoBecTH MOTHOE HCCTIEIOBAHIE I MocTpouTh rpadmk f (X) =X+ =z

q)yHKI[I/II/I HECKOJBbKHUX MEPEMEHHbIX
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" .

x® +3y?
1. HaiiTu 4acTHbIE MPOU3BOHBIE BTOPOTO MOPSIKA, YOEIUTBCS, UTO Zy =27 | Z=——"

Xy
2

2. Haiitn rpamuent pyakuun z = f(X,y) BTouke My(X,,Y,): Z= yT , M,(4,6).
X

3. HccnenoBaTh Ha 3KCTpeMyM GYHKIHIO Z=X> —X+Y° +2Y.

HNuTerpupoBanue
Beruncanrs HEOIIPEACJICHHBIC HHTEIPaJIbl
dx _
[———, [x-27%dx, _[(X+1)exdx, [xcos3xdx, [e*cosxdx,
2(X + Jx
dx dx x+18 dx x+1 sin® x
= , = , [5——=dx, [———dx,
x> —6x+18" ~x*+6Xx+5 (X—6)(x+2) x> +3 cos’ x
Beruucaurhb OINPEaCJCHHBIC HHTEI'PAJIbI

76 1 dx 1 e dx

[ 3sin® xcosxdx, ———,  [(x-De*dx, A

0 0v1+3x 0 {x\/7+lnx

& dx 2 14X 4 dx Lx% 42X

J.— ’ X ’ J.—Z ’ J.z—dx ’

114++/3x-2 “2arctgx 1(3x+5) o X°+1

\/5 X3 2 7.6 ] 1 dX

[ ———dx, [V4-x2dx, .[35|n2xcosxdx, I—

0 y1+x? 0 0 5 V1+3x

1 e
dx
(x—=1)e*dx, _—
l‘ ! XA/ 7+ Inx
HecoOcTBeHHBIE MHTETrPaJIbI

1. YKa)KI/ITC, KaKoH u3 HCCO6CTBCHHBIX HHTCTPAJIOB ABJIACTCA CXOAAIUMCS
[Vxdx, [xZdx, [vx%dx.

1 1 1

2 dx
2. Brrauciaute HHTErpaj, YCTAHOBUTH €0 CXOAUMOCTD HUJIM PaCXOAUMOCTD J. 1 2
Ze 14X

o0
3. Beraucnuth HUHTCrpajl, YCTAHOBUTH €TI0 CXOAUMOCTD HJIM paCXOAUMOCTDb “n Xax
1

a
4. BerancanTts HECOOCTBEHHBIN HHTErpaj IT , YCTAHOBHUTH €r0 CXOJMMOCTh UJIN
0/ X

PacxoauMOCTb.
1
dx
5. BI)I‘—II/ICJ'[I/ITI) HeCO6CTBeHHLII/I I/IHTeraJI _2 , yCTaHOBI/ITL €ro CXoanMoCThb UJIN
-1
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PacxoaMMOCTb.

KparHble uHTErpaibl

1. I3MeHUTh NOPSAJOK UHTETPUPOBAHUS B IBOITHOM UHTErpasie

6-x 1 2-y

a. _[dxif(x y)dy b. !dy}f(x, y)dx.

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

3. Beruucnurs

H 12x2y +16x°y )dxdy;

D:x=1y=x% y:—\&.
4. Beraucnuthb
[[(x* + y)dxdy, D — MHOMeCTBO TOUEK IIOCKOCTH, OrPaHUIEHHOE JTMHUAMHU

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

5. Haiitu mmomaas Gurypsl, orpaHUYeHHON TaHHBIMU JTHHUSIMH
y=3/x, y=4¢e*, y=3, y=4.
6. Haiitu nmnomaas Gurypel, orpaHU4eHHON TUHUSAMU Y = X2, y=—X+2

8. Haiitu 00bem Terna, noyueHHoro BpamienueM Bokpyr ocu OY (Gurypsl, orpaHUueHHON JIMHU-

s Y=x°, y=1 x=0.

9. Haiitu 00beM Terna, moiay4eHHoro BpamienueM Bokpyr ocu OX ¢urypsl, orpaHu4eHHON JTHHUS-
M Y=X°, Yy’ =X.

KonTpoJsbHbie padoTsl (IpUMeEpPHI)

BapuaHr

1. ITocTpouts rpaduk: y =3COS2X
2. Haittu npenensr:

5-n)’ +(5+n)’ . 1-cos2x X —x?—x-2
m( )z ( )z AMm—r— O oo
2 (5-n)’ —(5+n) e —1 22 X% —2x% +x-2
1
X =x-1 -~ (14+xc082%x ) . .. >
4) lim——— 5) lim| ———— | 6) Ilm(x—\/x —x+1)
2 In(x-1) x-0{ 14 XCOS X X0
-X, X<0

3. HccnenosaTh Ha HETPEPHIBHOCTH M BBIMOMHUTH UepTexk: Y =1 X°, 0< X <2
3, X>2

Bapuant
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1. Haiiti mpou3BOHYO Y, :

X
a) y:arctgslnL 6) y:(\/;)
X+2
3
. X
B) sin(x—2y)+—=7x r) x=e'cost, y=e'cost
y
2. Haiitu lim 11
x>o| X arctgx
1
3. IlpoBecTH MOIHOE UCCIIEAOBAHKE U TTOCTPOUTh rpaduk f (x) =X+ — -
X
Bapuanr.
ou }
Nel. Berauciauts mpon3BOIHYIO 110 HAIPABICHHIO 8_ Y HaliTW MOAYJb BEKTOpA rPaJNeHTa JUIs
S

X
dynxmun U = 2Xy + T +2% Brouxe A(6;9;1) B HampaBeHuH, COCTABIAIOLIEM C OCSMH KO-
y

T
OpAMHAT YTJIbI COS(Z:?, COS,BZ?, ]/<E.

Ne2. Vcerenoats a sxcrpemym dyuximio Z = Xy(L—4x% —4y) =5,

Ne3. z=In(y—x*), x=-/sint, y=cost. Haiitu %

Bapuant
Bvoiuucanumoe:

2
2. J.(2x+1) In xdx .
1

3x? —4 sin 3x 2x -1
3. . 4, 5. | ———dx.
J.x +4x J-cos 3x J.,/4_2x_x2 ’

1. BbIYMCIUTH HHTETPAIIBL:
T’ -4 T dx
xe ™ dx . :
1 . X-+/Inx

N300pa3uth 00,1aCTh MHTETPUPOBAHUS U U3MEHUTD TOPSIOK MHTETPUPOBAHUS B MOBTOPHOM HHTE-
rpaie

V2542
j dx j S5 )dy.

Beraucnuts miomanab (I)I/IrprI, OFpaHI/IquHOI/I JIMHUAMH

y=2-x", y=x.
BapuaHT 3a1aHuil TPEHHUPOBOYHOIO TECTA.
3apaun

arcctg/x

X

1 yacTp 1. y=sinlnx, y',y"-? 2. y= dy—? 3.
y =3x"+xe*,%x,=2/1x=0,1, Jy—?
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4. Haiitu npou3BOIHYIO Y, !

a) y —5 Sin4 X-3 6) y: Xarctg7x
\l X

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

5. UccnenoBath Ha akctpemyM f (X)=(X —3)2 (x—5).
2X
o €
6. HaiiTu uHTepBajibl MOHOTOHHOCTH Y = —.
X

3
o X
7. Haiitn HanGobiee, HauMeHbIee 3uadenue Gpyukmmn f (X) = 3 —16x Ha otpeske [-5;1].

8. ITocTpouTh KacarenbHyto K rpaduky pynkiwu f (X) =3arccos x* B ToUKe X = % .

2 yacthb 9. Haiitu npenensr:
_ (3+n)*=(2+nY’ _ XA+ 2X— :
P tim G ZCen) gy 102 g i X3 to5
n%(2+n) —(1—n) x=0 @7 —1 x>-8 X° +5X° +6X Hg tg3x
3 yacTb
0, x<—rx
10. HccrenoBaTh Ha HENPEPHIBHOCTH M BBIIOIHUTD YepTek: Y =1<SiNX, —7 <x<0.
7, x>0
X3
11. TIpoBeCTH MOIHOE HCCIIEIOBAHNE H IOCTPOMTE rpaduk f (X)=— R
X —

Kpurepun onenku:

- OLICHKA «3aYTEHO» BBICTABISETCA CTYJEHTY, €CJIM OH PETYJISIPHO B TEUEHUE CEMECTpa IpeCcTaB-
JISUT pelleHyst 3a1a4, BHIIOJHUII MOJHOCTBIO BCE 3aJjaHMs M UX 3allMTUJI, OTBETUB HA BOINPOCHI Ipe-
nojaBares;

- OLIEHKA «HE 3a4TEHO» BBICTABIISIETCS CTYJEHTY, €CIIM OH HEPETyYJISIPHO B TEUCHHUE CEMECTpa Mpel-
CTaBJISUT PELICHUs 3a/1a4, BHIIOIHMII 3a/1aHHs HE OJHOCTBHIO MJIM BOOOIE HE MPEACTABISIT paboOThI
Ha MPOBEPKY, JOMYCKAET CYIIECTBEHHbIE HETOUHOCTH B OTBETaX Ha BOIPOCHI MPENO1aBaTENsl.

Jlia mpoBefeHHs TEKYLIEro KOHTPOJsSl 3HAHUM CTYJIEHTOB B JUCTAaHIIMOHHOM ¢opMaTe B
paspaboTaHHbIX Kadenpoil «MaTemMaTuka» OHJIAHH-Kypcax UMEIOTCS MPOMEXYTOUYHbIE (TPOOHBIE)
TECTBHI.

3.2. IlpoMeskyTOUHAS aTTECTALIUA

[TpomexxyTouHast aTTecTanus - (9K3aMeH) MPOBOJUTCS 10 OUIeTaM B YCTHOU (hopme.
BpewMs 17151 moArOTOBKM OTBETA HA BOMIPOCHI HE Oosiee 45 MUH.

burner BkitoyaeT TeopeTHUECKU BOIIPOC U 33/1a4u.

KoMruiekTsl sK3aMeHaIMOHHBIX OMJIETOB XpaHsTCs Ha Kadenpe «MareMaTukay.
TunoBbie BApUAHTHI OWJIETOB MPUJIATAIOTCS.

KommnuiekT Bonpocos

o guciuIuinHe «MarteMaTH4ecKUd aHAJIN3»
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asrwONE

Aunddepenunanbroe ucunciaeHne GyHKuuil 0HON NepeMeHHO

IToHATHE EepeMeHHON BEJIMYMHBI U 00JIACTH €€ U3MEHEHUS.

noHATHE (QYHKIMOHATBHON 3aBUCUMOCTH, KIacCuPUKaIus (yHKITHIA.

OmnpeneneHne 1 TUIBI YACIOBOH MOCIEI0BATEIBHOCTH.

[Ipenen 4nciaoOBOM MOCIEAOBATEILHOCTH. ApH(METHUECKHE ONEpaliuil HaJl MOCIIeA0BaTEeIbHO-
CTSIMH.

VYcnoBus cyliecTBOBaHUS KOHEYHOI'O IIpeiea YUCIOBOM MociaeaoBarenbHoCTH (Teopembl Ko-
i U Beliepmpacca).

Bropoii 3amedaTesbHbIN Ipeaei.

IIpenen gynkuuu. Onpenenenus. I'eomerpuyeckas HHTEpHpeTalMs HOHATHS Ipejena QyHK-
uuu. CBOMCTBA IIPEIETIOB.

beckoneuno Maibie, 6eckoHeUHO OobIIHe PYHKITUH.

IlepBbIil 3aMeUaTeIbHBIN IPEaEI.

beckoHeuyHO Masble BEIMYUHBI. DKBUBAJICHTHbIE OECKOHEUHO Majble U UX UCIOJIb30BaHUE IPU
BBIUYHCIICHUM NIpeiesioB. Tabinia S3KBUBAJIEHTHBIX OECKOHEYHO MaJlbIX.

HenpepbIBHOCTh (YHKIIMU B TOYKE U Ha mpoMexyTke. OgHocTtopoHHue npenensl. Knaccudu-
KalMsl TOUYEK pa3phiBa rpaduka.

CaoiicTBa (yHKIMH, HENIPEPBIBHBIX Ha oTpe3Ke (Teopembl Beilepirpacca, bonbuano — Komm).
[IpouzBoanas. ['eomerpuueckuii u pusMvIecKuit cMbICI por3BoAHON. KacaTenbHas u HOpMalb
K TJIOCKON KPUBOM.

Tabnuia mpou3BOIHBIX OCHOBHBIX AJIEMEHTAPHBIX (PYHKIIUH.

CBs3b MEXAY CYLIECTBOBAaHMEM MPOU3BOIHON (PYHKIIMM B TOUKE U HENPEPBIBHOCTHIO (PYHKLIUU
B TOM 7K€ TOYKE.

[IponsBosHas cymMMbl, IPOU3BEJEHUS, YacTHOTO. IIpon3BosHas ciaoxHON U OoOpaTHON (QyHK-
LUAH.

IIpou3BosiHas mapamMeTpUyeCcKy 3alaHHON (PYHKLIUY.

[IpownsBoHas GyHKIMH, 3aJaHHON HESBHO.

JuddepenurpoBanue c10KHOM MokazaTenbHONU QYHKINH.

Huddepenunpyemocts. Juddepenunan. I'eomerpuueckuii cMpicn auddepenuuana.
ITpouzBosHble U U depeHIaTbl BEICIIMX MOPSIKOB.

OcHoBHbIE TeOpeMbl AU depeHnaIbHoro ncurciaeHus (reopema depma, Teopema Poms, teo-
pema Jlarpanxa, Teopema Komm).

[IpaBuno Jlonurans.

Mmnorounen Teitopa u ero cpoiictBa. ®opmyna Teitnopa. OcraTounslii wieH ¢popmynsl Teil-
nopa B popme Jlarpanxka u [1eano.

AcumnToTsl rpaduka GyHKIHH.

OkctpemyM. Heobxomumoe ycinoBue 3KcTpeMyma.

JlocTaTouHBIE YCIOBHS KCTPEMYyMa.

JloctaTouHOE ycioBUE Bo3pacTaHus (yObIBaHUS) QYHKIIMH.

Haubonbiiee n HauMeHblee 3Ha4YeHNUs (YHKIIMK Ha OTPE3Ke.

BrInykiiocTh, BOTHYTOCTb, TOUKa Neperuda. JloctaTouHOe yCIoBHE BOTHYTOCTH (BBIITYKIIOCTH).
Heo6xoanmoe ycioBue ToukH neperuda. Jfocratounoe ycinosue neperuoa.

OO61mas cxema MOCTPOCHUS U UCCIIEOBaHMS rpapuKa PyHKIIHH.

q)yHK].[I/IH HECKOJBbKHUX MEPEMEHHBIX

Omnpenenenne U TeOMETPUIECKUI CMbICH (QYHKINHU ABYX MEPEMEHHBIX.

JIluHuuM ypoBHS (QYHKLUU JIBYX MEPEMEHHBIX.

YacTtHble Mpou3BOIHbIE (DYHKIIMN HECKOJIBKUX EPEMEHHBIX, UX T€OMETPUUYECKUI CMBICI
OYHKIUU HECKOJIBKUX NEPEMEHHBIX, OHATHE MOJIHOTO AuddepeHnnania.
JuddepennrpoBanue CI0KHBIX GYHKIINI HECKOIbKUX ITEPEMEHHBIX.
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6. IIpou3BoaHBIE BRICIINX MOPSIKOB (DYHKIIUN HECKOIBKUX MepeMeHHBIX. CMeIaHHbIe TPOU3BOI-
Hele. Teopema IlIBapuna.

7. TlpowsBoaHast pyHKIIMM HECKOJIBKUX MEPEMEHHBIX MO HAIIPABJICHUIO.

8. Ilpou3BojHas IO HANPABJICHUIO M IPAIMEHT CKAJISPHOTO TTOJIS.

9. DxkerpemyM GYHKIIUU HECKOJIBKUX MEPEMEHHBIX.

10. HeoOxoauMoe U TIOCTaTOYHOE YCIIOBHSI SKCTpeMyMa (DYHKIIMH JABYX MTEPEMEHHBIX.

HHTerpajbHoe HCUMCIEHHE

[TepBooOpazHas, HeolpeaeaeHHbIH HHTerpall. Ta0mHuia OCHOBHBIX HHTETPAJIOB.

3aMeHa IEPEMEHHON U MHTEIPUPOBAHUE I10 YaCTSAM B HEOIIPEAEICHHOM UHTETpalle.

WuTerpupoBanue ¢ MOMOIIBIO MOABEICHUS 01 3HaK nuddepeHmana.

HHTerpupoBaHue paltoHAIbHBIX JpoOeH.

WHuTerpupoBaHue Mo 4acTSM U 3aMEHa IIEPEMEHHON B OIIPEJICIIEHHOM HHTErpase.

WHTerpupoBaHue TPUrOHOMETPUYECKUX (PYHKLIUH, OCHOBHBIE IIPUEMBI.

HuTerpupoBanue uppanyoHaibHbIX (PYHKINHN.

VYHuBepcanpHas TPUTOHOMETpPUYECKas MIOJCTAHOBKA.

OmnpeneneHHblil HHTErpai U ero cBoiictBa. ®opmyna Hetotona — JleiiOuHuna.

10 [TpunoxeHus onpeeIeHHOr0 UHTErpaia K peLIeHNI0 TeOMETPUUECKUX U (PU3MUECKUX 3ajay.

11. Beruucnenue miomaen ¢ TOMOIIBIO ONPEIEIICHHOT0 HUHTETpaa.

12. Beruucnenue iomaay U JJIMHbl KPUBOH, 3aJaHHON ypaBHEHUSIMM B IapaMeTpUiecKoil popme.

13. BeruucnieHue mionaay KpUuBOJIMHEHHOTO CEKTOpa B MOJIAPHBIX KOOPAWHATAX.

14. Beruucnenue miomaneii B NpsMOYIOJbHBIX U MOJSPHBIX KOOpPAMHATaxX C IOMOIIbIO OIpe-
JICJIEHHOTO MHTETpaja.

15. Beluucnenue JUIMHbL AYTH € IIOMOLIbIO OIPEEICHHOI0 HHTEerpaa.

16. Beruucnienue JUIMHBI AyTH KPUBOH, 3aIaHHON TTapaMeTPHUYECKH.

17. Beruucnenue o0bemMa Tella BpalleHus C IOMOIIBIO ONPEAETICHHOT0 HHTerpaa.

18. BeruuciieHue 1iomaay MoBepXHOCTH Tella BPAIICHUSI.

19. Heco6cTBEeHHBIE MHTErpalIbl IEPBOTO M BTOPOro Tuna. [IOHATHS CXOOUMOCTH U pacX0AUMOCTH
HECOOCTBEHHOTO MHTErpaJa.

20. HecoOGcTBEeHHBIE MHTETPANIbI OT pa3pbIBHBIX (DYHKITHIA.

CoNok~wWNE

Tunosbie BApUAHTHI OUJIETOB
o pucuummae «MareMaTHYecKui aHaJIn3»

MUHHCTEPCTBO OBPA3SOBAHIS U HAYKU POCCUMCKON ®EJEPALINN
®EJIEPAJIBHOE 'OCYJIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE
VUYPEXJIEHWE BBICIIIETO OFPA3OBAHUS
«MOCKOBCKHUM MOJUTEXHUYECKUU YHUBEPCUTET»
(MOCKOBCKHWH MOJINTEX)

®dakynbTeT 0a30BBIX KOMITETCHIIHH, Kadenpa «Matematuka
JucuuimmHa «MaTteMaTU4eCKUil aHaInu3y
Kypc 1, cemectp 2

3K3AMEHAIIMOHHBIN BUJIET

1. IlepBooOpa3zHas, HeolpeneaeHHbINH HHTEerpall. Tabinila OCHOBHBIX HHTETPaJIOB.

2. BBIYMCIUTH HEOTIPeIeNeHHBIH HHTErpal

J‘ dx
45-x +/5-x
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3. Haiiru rpagnent pyakunn  zZ=Y,/Xy BTouke M (L4).
4. YxaXuTe, KAKOW U3 HECOOCTBEHHBIX MHTETPAJIOB SBJIAETCSA CXOMAIIMMCS

[Vxdx, [x7dx, .[\/Fdx .
1 1 1
5. HaiiguTe sKCTpeMyMbl U TOUKH Tlepernda Gpynkuuu Y = (X —1)e™™.

YTBepkaeHo Ha 3aceqannu Kapeapsl matemaTuku « 03» 05 2023 r., mporokos Ne 10

HN.o. 3aB. xadenpoit H.B. BacuibeBa / /

MUHUCTEPCTBO HAVKHU U BBICILIET'O OBPA3OBAHUS POCCUMCKOM ®EJIEPALINN
OEJIEPAJIBHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE
YYPEXJEHUE BBICILIET'O ObPA30OBAHUMA
«MOCKOBCKHUI MOJIUTEXHUYECKHWI YHUBEPCUTET»
(MOCKOBCKHWM MMOJINTEX)

@akynpTeT 0a30BBIX KOMIIETECHIIUH, kadenpa «MaremaTHka»
O6pazoBarenpHas nmporpamma 15.03.03 «[IpukinagHas MEXaHUKa»
Kypc 1, cemectp 2

JKk3aMeHAIMOHHBIN Om1eT Ne 1

1. HecoOcTBeHHBIC HHTETPAIBI TIEPBOTO U BTOPOTO THIIA. [[OHATHS CXOAUMOCTH M PACXOJUMOCTH
HECOOCTBEHHOTO MHTErpaJa.
t 2t

2. Haiitu npousBoaHyt0 QyHKINH, 33 JaHHON TApaMETPUUECKU X = e Ve
+t +t

3. HccieoBaTh Ha SKCTpeMyM QYHKIHIO Z =X — X+ Y* +2Y.
7.6

4. BblYMCINUTH OINpeIeIeHHbIN HHTerpal J.3sin Zxcosxdx.
0

5. Haiitu 00beM Tena, momydeHHOro BparieHrneM Bokpyr ocu OX ¢urypsl, orpaHn4eHHOH JTHHU-
s Yy=x°, y=1 x=0.

YTBepkaeHo Ha 3aceqannu kKadeapsl MatemMaTuku « 03» 05 2023 r., mporokos Ne 10

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

Jl1is mpoBeeHHUsT TPOMEKYTOUYHOTO KOHTPOJISI 3HAHUW CTYIEHTOB B JAMCTAHIIMOHHOM (hop-
Mate B pa3paboTaHHBIX Kadenpoit «MaTeMaTrkay OHIaH-Kypcax UMEIOTCS HTOTOBBIE TECTHI.
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