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1. Hean, 3a1a4u ¥ IUIAHUPYeEMBbIe
pe3yJbTaThbl 00y4eHus 110
JTUCIUIJINHE

K OCHOBHBIM yensimM OCBOCHHA IUCUUIUIMHBL «MaTeMaTU4YEeCKUM aHalu3» CleLyeT
OTHECTH:

- BOCIIUTAHHE Y CTYJCHTOB O0IIEeH MaTeMaTu4eCKON KyJIbTYpBL;

- IpUOOpeTeHUe CTYAEHTaMM IIMPOKOTO Kpyra MareMaTH4YecKMX 3HAHUH, yMEHUH u
HaBBIKOB;

- pa3BUTHE CIIOCOOHOCTH CTYACHTOB K HMHIYKTHMBHOMY U JEAYKTHBHOMY MBIIIJICHHUIO
Hapsly ¢ pa3BUTUEM MaTeMAaTUYECKOW HHTYHIINH;

- YMEHHUE CTYJEHTaMM pa3BUBaTb HABBIKM CAMOCTOSITEIBHOIO H3YYEHHUs y4eOHOW u
Hay4HOU JIMTEPATYPBI, COAEPKAIIECH MATEMAaTUYECKUE CBEICHUS U PE3YJIbTATHI;

- TMOATOTOBKY CTYJICHTOB K JAEATEIbHOCTH B COOTBETCTBHUH C KBaJTU(PUKAIIMOHHON
XapakTepUCTUKONW OakalaBpa [0 HAlpaBICHUIO, B TOM 4Hcie (OPMHPOBAHUE YMEHUH
HCTIOJIb30BAaTh OCBOCHHBIE MATEMAaTHUECKUE METOIBI B IPOPECCHOHATHLHOMN 1S TEIHOCTH.

- HOJTrOTOBKY BBICOKOKBAIM(DULIMPOBAHHBIX KaJpPOB, BOCTPEOOBAHHBIX B YCIOBUAX
U(ppoBON TYypOYJIEHTHOCTH M BBICOKHX TEXHOJOTHMYECKHMX PHCKOB COBPEMEHHOH IH(PPOBOI
SKOHOMHUKH.

K ocHOBHBIM 3a0dauam oOcCBOeHUs AUCUUIUIMHBI «MaTemMaTuyeckuil aHamu3» CIenyeT
OTHECTH:

- OCBOCHHME CTYyJIEHTAMH OCHOBHBIX TOHSATHH, METOJI0B, (OPMUPYIOUINX OOILIYIO
MaTeMaTHUYECKYIO MMOAM0TOBKY, HEOOXOIUMYIO JJIsl YCHEIIHOIO PEeLIeHNs IPUKIIaIHbIX 3a/1a4;

- popmupoBanue y cryaeHTa Tpedyemoro Habopa KOMIIETCHIIMH, COOTBETCTBYIOIIUX €ro
HaIpaBJICHUIO IOATOTOBKU M 00€CIEUNBAIOIIMX €r0 KOHKYPEHTOCIIOCOOHOCTh Ha PhIHKE TPYy/a.

OOyuenne mno pgucuuminHe «MareMaTH4YecKHil aHalnu3» HampaBleHO Ha (QopMUpOBaHUE
y oOyuarommxcs clueayrommx kommereHiuil B cooTBeTcTBUU ¢ OI'OC 19.03.01 (ypoBeHb
OakanmaBpuarta) 1o HampaBieHuto noarotoBku 19.03.01 buorexHomorus, HamnpabIeHHOCTh
(mpodunb) «lIpombiliuieHHass OUOTEXHOJIOTUS W OMOWMH)KEHEPUS», YTBEPKICHHBIM IMPUKA30M
MunucrepcTBa 00pazoBanus U Hayku Poccuiickoit deneparmu ot 10.08.2021 Ne 736.

Koan nanmenosanue
KOMITETEHIINH

NuaukaTophl 10CTHKEHUST
KOMIIETeHIIUHA

OIIK-1

CnocobeH u3y4darb, aHaTU3UPOBATD,
HCIIOJIB30BATh OMOJIOTMYECKHE O0OBEKTHI U
MPOIIECChI, OCHOBBIBASICh HA 3aKOHAX U
3aKOHOMEPHOCTSAX MaTEMaTUYECKHUX,
(hbM3UYECKUX, XUMHUECKUX U OMOJIOTHIECKIX
HayK U UX B3aMMOCBSI3SIX

NOIIK-1.1. 3HaeT 3aKOHBI U 3aKOHOMEPHOCTH
MaTeMaTUYECKUX, PU3NYECKUX, XUMUIECKUX
1 OMOJIOTMYECKUX HayK U UX B3aUMOCBSI3U
NOIIK-1.2. CnocoOeH u3y4ars u
aHATM3UPOBATh OMOJOTUYECKUE OOBEKTHI U
IIPOLIECCHI

HOIIK -1.3. Buaneer HaBBIKaMU
UCIIOJIb30BaHUS B MPO(ecCHOHAIBHOM
JIeATEIbHOCTH OMOJIOTHYECKUX 00BEKTOB U
MIPOIIECCOB

OIIK-5 CriocobeH sKCITyaTHpOBaTh
TEXHOJIOTMYECKOe 000PYI0BaHUE, BBIOJIHATD
TEXHOJIOTMYECKUE OIlEpaIUU, YIIPABIATE
OHMOTEXHOIOTHYECKUMH ImponeccamMu,
KOHTPOJUPOBATh KOJINYECTBEHHBIE U

HNOIIK-5.1. 3HaeT TeXHOIOTHYECKOE
00opyoBaHue, CocOObl KOHTPOJIS U
YIpaBICHUS] OMOTEXHOJIOTHYECCKUMU
MpoIieccamMmu, KOJIMYECTBEHHBIC U




KaueCTBEHHBIC TOKA3ATENN IMOTy9IaeMOM Ka4eCTBEHHBIC TOKA3ATENN ITOTy9aeMOn
MIPOTYKITUH MPOAYKIIUU

HNOIIK-5.1. I'oTOB OCYIIECTBIATH
AKCILTyaTalUI0 OMOTEXHOIOTHYECKOTO
000pyOBaHus, YIIPaBIATh
OMOTEXHOJIOITMYECKUMHU IIPOLECCAMU

NOIIK-5.1. Braneer MmeTogamMu KOHTPOJIS
mpolecca Mpou3BOJICTBA U TOTy4aeMOn
MPOAYKIIUT

2. MecTo TUCHMIVIMHBI B CTPYKTYpe 00pa30BaTeIbHOI POrpaMMbl

JucnumimHa oTHOCUTCS K oOs3arenbHO yactu Onoka bl: Moayns «Maremaruyeckue u
€CTECTBECHHO-HAYYHbIC JUCLIUIIIINHBIY.
JucnuruinHa 6a3upyercs Ha CIeYIOIIeH, MPOUICHHOMN TUCIIHILINHE:

- IMHEIHas anreopa.
Jucruniza «MaTeMaTHuecKuid aHaIu3» JIOTHYECKU CBS3aHa € TOCIIEAYIOIUMU TUCIUTUIMHAMU:
B obsa3amenvnoti wacmu:

- MaTEMAaTUYECKUI aHAIIN3;

- pusuKa;

- DJIEKTPOTEXHUKA U MIEKTPOHUKA,;

- MaTeMaTHYEeCKOE IJITAHUPOBAHUE SKCIIEPUMEHTA U IPUKJIa/IHAsl CTATUCTHKA;

- OCHOBBI aBTOMaTU3UPOBAHHOI'O IIPOEKTUPOBAHNUS;

- pusnyeckas XuMus;

- TEOpETHYECKasi MEXaHUKa;

- pacyeT 3JeMEHTOB 000pYyI0BaHUS OTPACIIH.
B uacmu, popmupyemoti yuacmuuxamu 06pazo8amenbHvlx OMHOUEHULL:

- OCHOBBI 5KOHOMUKH U IIPAKTHKa OU3HEC-TUIAHUPOBAHUS B OMOTEXHOJIOTHH;

- MaTeMaTHYECKOe MOEIMPOBAHNE OMOTEXHOJIOTHUECKHX MPOLIECCOB U CUCTEM.

3. CTpyKTypa u coaep:kaHue TUCHUILINHBI

OO61mas TpyJ0eMKOCTh TUCITUTUIMHBI COCTaBIIseT 4 3aUeTHbIe eMUHUIIBI -144 yaca.

4.1. 3.1. Buabl y4eOHoii paGoThI M TPYA0EMKOCTH

. KosmyecrBo
n/n Buj yue6Hoii pa6oThI 4ACOB Cemectp 2
AyIUTOpHBIC 3AHATHS 72 72
B Tom uncae:
Jlexinn 18 18
1.
CemuHapckue/mpakTUYECKUe 3aHATUS 54 54
2.
JlaGopartopHble 3aHATUS - -
3.




CamocrosiTesibHasi padora 72 72

IIpomexyTOUHAS aTTECTAIUA

9K3aMCH 6) )

Hroro 144 144

3.2. Temarudyeckuii MJIaH U3yYeHUsl TUCHUTLTUHDI

Pa3smemnén B npunoxxenuu 1 k paboueid mporpamme.

3.3. Conep:xanue pa3iejioB TUCHUATIHHBI

BBenenue

HpeI[MeT, 3aaa4u U COACPIKAaHNUEC AN CHUILIINHBI. OCHOBHBIE 3TaIIbI Pa3BUTHA OAUCHUIIIIAHEI.
CprKTypa Kypca, €ro MECTO U POJIb B IIOAT'OTOBKE 6aKaJ1aBpa, CBAA3b C APpYIr'UMHU JUCHUIIIIMHAMU.

Pasnea 1. luddepenumnanbroe ucuuciaenue GyHKIUA 0JHOH NepeMeHHOM

Tema 1. Yucnoas nocnegoBaTesbHOCTb. [Ipeaen 4ucioBoi mocie10BaTeIbHOCTH U €T0
coiictBa. ®yHkuus. [locrpoenue rpapukoB ¢pynkuuit. [lpenen pynkuuu. OcHOBHbBIE TEOPEMBI O
npenenax ¢yakuuu. [1epBolii u BTOpoii 3aMedartenbHble npeaessl. CpaBHEHHE OECKOHEYHO MaJIbIX
1 0ECKOHEYHO OOJIBLIMX BEJTMYMH. DKBUBAJIEHTHbIC OECKOHEYHO MaJIble BETMYHHBI.

Tema 2. HenpepriBHOCTh (DyHKIIMI B TOUKE U HAa IPOMEXYTKe, Touku pa3pbsiBa QyHKIHUH,
uX Kiaccupukanus. ACUMITOTH rpaduka QyHKIMH, UX KITaCCUPUKAIIHSL.

Tema 3. [IpousBoanas pynknun. ['eomerpudecknii 1 GU3HMUECKUI CMBICI TPOU3BOAHOM.
[TpaBuna nuddepenuupoBanus U GOpMyJibl BBIYUCICHUS TPOU3BOAHBIX. Talnuia mpon3BOAHBIX
OCHOBHBIX JJIEMEHTapHbIX (QyHKUMHA. Bpbruncnenne mnpousBoAHBIX (YHKUIUH, 3aJaHHBIX
pas3InYHBIM 00pa3oM.

Huddepenunan. [IpousBoansie u auddepenmansl BeicnX nopsaakoB. [IpubdauxeHHbie
BBIYUCIIEHHSI C IOMOIIbIO U (HEepeHIInaTOB.

Tema 4.IlpaBuno Jlonutana. ®opmyna Teinopa. PackpeiTue HeompeneneHHOCTe!
pasnnyHoro Tuma. PasnoxeHHe OCHOBHBIX 3JeMEHTapHbIX (yHKUMH 1o Qopmyne Teitnopa.
[TpubGnmxeHHbIE BEIYUCIICHUSI ¢ TOMOIIIBI0 (hopmyibl Teitnopa.

Tema 5. OcHoBHbIE TeopeMbl JTU(GEPEHINATBHOIO HCYHUCICHU. MOHOTOHHOCTb
¢byHKIMKM, SKcTpeMyMbl HeoOxonuMble M J1OCTaTOYHBIE YCIOBUS MOHOTOHHOCTH, JIOKaJbHOTO
skcTpemyMa. MccienoBanue BbIMYKIOCTH rpaduka ¢yHKuuu. Toukum mneperunda rpaduxa
GyHKIHN.

OOmas cxema uccienoBaHus (QyHKIMM U MOCTpoeHus ee rpaduka. CpoiicTBa QyHKIUA,
HEeNpephIBHBIX Ha oTpe3ke. Haubosblee 1 HauMeHblllee 3Ha4eHHs PYHKIUK Ha OTpE3Ke.

Paznen 2. IuddepenuunanbHoe ucuncieHue (GyHKOHI HECKOJIbKHX TepeMeHHbIX

Tema 1. DyHKIIUY HECKOIBKUX MIEpeMEHHBIX. JIMHUM ¥ TOBEPXHOCTH YpOBHS. YacTHEBIE
npou3BoaHbie. [lomHbi muddepenmmarn. [Ipoun3BoHbIE CITOXHOW (DYHKIIMH HECKOIBKUX
nepeMeHHbIX. YacTHbIe TPON3BOIHBIE U MU dhepeHInas Beicux nopsakos. Teopema LlBapia.

Tema 2. [IponsBoanas o Hanpasienuto. ['paguent. KacarenpHas k kpuBoi. KacaTenbHast
IJIOCKOCTh U HOpMauth K moBepxHocTu. Popmyna Telinopa. DkcTpeMyM (YHKIIMH HECKOIBKUX
nepeMeHHbIX. HeoOXoaumplie 1 TOCTaTOYHBIE YCIOBHS SKCTPEMyMa.



Pasnen 3. UaTerpajbHoe ucuucjieHue

Tema 1. IlepBooOpasnas. Teopema CyIIECTBOBAaHUS HEOMNPEICICHHOTO HHTETpaa.
Heonpenenenusiii uHTErpaji u ero ceoicTra. Tabmauiia HHTErpajioB OT OCHOBHBIX AJIEMEHTAPHbBIX
¢ynkuuii. MeTo HermoCcpeICTBEHHOTO MHTETPUPOBAHUS.

Meroabl HMHTETPUPOBAHUS C TOMOIIBIO 3aMEHBI IEPEMEHHOM, MOABEACHUEM II0J 3HAK
muddepennmana. MeTox HHTETPUPOBAHUS 110 YACTSM.

HuTerpupoBanue palMoHAIbHBIX Apo0ei, MHTErpUpOBaHHEe HEKOTOPHIX BUI0B UPPALMOHATBHBIX
U TPUTOHOMETPUYECKUX (DYHKIUH.

Tema 2. 3agaun, NpUBOAAIIME K MOHATHIO OMPEACIICHHOTro MHTerpaia. OnpeneeHHbIi
UHTErpajll, €ro CBOWCTBA. YCJIOBUS MHTErpUpyeMocTU. MHTerpan ¢ nepeMeHHBIM IpenesioM
uHterpupoBanus. Popmyna Hprorona — JleitOHuia. 3amMeHa NEepeMEHHOW B OIPEACIICHHOM
UHTErpae.

[IpunokeHus OIpeneNeHHOro HHTerpaja B TEOMETPUM W MEXaHUKe (BBIUKCICHHE
IUIOINAACH TUIOCKUX (UTYD, JUIMHBI KPUBOW, 0OBEMOB.

Tema 3. HecoOcTBeHHBIE HHTETpajibl MEPBOTO W BTOPOro poja (Mo OeCKOHEYHOMY
MIPOMEKYTKY, OT HEOTPAaHUUEHHBIX (PYHKIIMH HA KOHEYHOM MPOMEXKYTKE), UX CBOMCTBA.

Tema 4. 3agauu, npuBOAALIME K KPaTHBIM UHTErpaiam. J[BOIHOM M TpOMHON MHTErpabl,
ux cBoicTBa. [IpaBuiia BEIYMCIIEHUSI TBOWMHBIX HHTETPAJIOB.

34. TemaTHka NPAKTHYECKUX 3aHATHH MO AUCIUTIHHE
«MaTteMaTHYeCKHil aHAJIH3)

No Tema 3aHsaATHA

1 Pa3nen 1. DjeMeHThI MATEMAaTHUYECKOI'0 aHAJIN3A.

UucnoBas mocienoBaTenbHOCTh. lIpenen 4YHMcIoBOM  MOCIIETOBATEIBHOCTH UM €r0
cpoiictBa. [IpaBuiia npenensHoro nepexona. ®ynkuusd. [Mpenen gpynkunu. Teopemsr o
npenenax ¢GyHkuuu. [lepBblil 1 BTOpol 3amedareabHble IPEIebl.

2 CpaBHCHI/IC OCCKOHEYHO MaJIbIX M1 OSCKOHEYHO OOJIBIINX BEIWYMH. DKBHBAJICHTHEIC
OCCKOHEYHO MaJIble BEIIMUMHBI.

3 PackpeiTre HeotpeneIeHHOCTEH pa3InYHOTO THIIA

4 | HenpepbiBHOCTB (DyHKIIMH B TOUKE M Ha IpoMexyTke. OJHOCTOpOHHME Tpenenbl. Toukn
paspsbiBa pyHkuu. [Tpumeps! pemenus 3anad

5 ITpousBonnas ¢ynkuuu. [Ipasuna auddepenurpoBanust U GOpMyIbl BHIYUCICHUS
NPOU3BOIHBIX. TexHuka nupdepeHIupoBaHus

6 Huddepenuupoanue  oOpaTHbIX  (YHKIMHA,  (QYHKOUA, 3aJaHHBIX  HESBHO,
napaMeTpuueckH, jJorapudpmuueckoe nuddepeHipoBaHue

7 Huddepenuman. ['eomerpuueckuii  cmbicn  nuddepenumana. [IpousBoanele U
nuddepeHnnanbl BhICIIUX MOPsAKOB. [IpulnmkeHHbIe BBIUMCICHHS ¢ TIOMOIIBIO
Qg epeHITHaoB.

8 IIpasuio Jlonuransa. @opmyna Tennopa. PackpsiTre HEONIPEAECICHHOCTEN Pa3IMYHOTO
Tuna. Pa3noxkeHus OCHOBHBIX dJIeMEHTapHbIX QyHKIUHN 0 popmyne MakiiopeHa.

9 | IlpubmkeHHbIE BEIYUCIEHUS C TOMOLIBI0 (hopmyrsl Teitnopa.

10 | INonHoe nccnenoBanue GyHKIMHN U ocTpoeHue rpapukos. [Ipumepsl

11 | TlonHoe uccnenoBanue pyHKIUM U mocTpoenue rpadukos. [Ipumeps! (mporomkeHne)
CamocrosTenbHas padota Nel Ha ceMuHape 1o QyHKIMSIM OJHON IIepeMEHHOM

12 | Pa3nen 2. ®YHKUHMM HECKOJIBKHMX NepeMeHHbIX. JIMHUN 1 TOBEPXHOCTU YPOBHSL.
YactHble npou3BoiHbIe U Au(depeHLrail nepBoro nopsjaka.




13 | Ionusrit muddepenman. [IpousBoansie cnoxnoi pynkuuu. [IponsBoanas GyHKIMH,
3aJjaHHO HesaBHO. YacTHble MpOoM3BOAHBIE U AU(DdepeHnnanbl BRICIIUX MOPSIKOB.
Teopema llIBapua.

14 | IIpousBoHas o HaNpaBJeHUIO. [ pajiueHT.

15 | DkerpemyM QyHKIMH HECKOIBKHX IIepeMeHHbIX. Heo0X0arMbIe 1 TI0CTaTOUHBIE YCIOBHS
IKCTPEMYyMaA.

16 | CamocrositeibHast paGora Ne 2 Ha ceMuHape M0 (YHKIUAM HECKOJILKHX
nepeMeHHbIX

17 | Pa3nen 3. UHTerpaibHOE HCUHCIEHHE
[lepBooOpaznas.  HeompeneneHnHelii  WHTErpal W €ro  CBoicTBa.  Merox
HETIOCPECTBEHHOTO HHTETPUPOBAHUSI.

18 | HMurerpupoBaHre C MOMOLIbIO 3aMEHbl NEPEMEHHOM, NOABEJEHUEM IIOJ 3HAaK
muddepennmana. Merox UHTErpUPOBAHUS 110 YACTAM

19 | WMHTerpupoBaHre palMOHAIBHBIX  JIpo0eil, WHTErpupOBaHHE HEKOTOPHIX  BHIOB
UppalMoHAIbHBIX (QYyHKIIHIA

20 | VWnTterpupoBaHue TPUTOHOMETPUIECKUX (DYHKIUH.

21 | BeruucieHue onpeaesieHHbIX HHTErpasioB 1o ¢popmyiie Heiorona-Jleitonnma. 3amena
NEPEMEHHON U MHTETPUPOBAHUE 10 YACTAM B OIPEEICHHOM MHTErpae.

22 | IlpunoxeHus OnpenesieHHOr0 MHTErpaia B reOMETPUU U MEXaHUKE (BbIUMCIICHUE
TUTOIIAJICH TUIOCKUX (UTYP, IUTHHBI KPUBOH).

23 | IlpunoxeHus ompenesieHHOro MHTErpaia B TEOMETPUU U MEXaHUKE (BBIYMCIICHHUE
00BEMOB, TUIOMIAJICH TOBEPXHOCTH).

24 | HecoOcTBEeHHBIC MHTETPAIBI IEPBOTO U BTOPOTO POJIA, MX BHIYMCIICHHE.

25 | 3ajauu, NMPUBOMAIINE K KPaTHBIM HMHTErpajiaM. BelduciieHHE JBOMHBIX MHTETPAJIOB
CBEJIEHUEM K MOBTOPHBIM.3a/1a41 Ha U3MEHEHUE NTOPSAIKAa UHTETPUPOBAHUS B IBOTHOM
MHTErpae

26 | I'eomerpuueckue u (U3NYECKUE TPHIOKEHUS KPATHBIX HHTETPAJIOB, IPUMEPHI
BBIYHCIICHUSI.

27 | KoHTposbHOE TECTUPOBAHUE 110 KypCY.

4, Y4eOHO-MeTOoAMYECKOEe M HH(POPMALMOHHOE o0ecniedeHmne

4.1. HopmartuBHble J0KyMeHTbI 1 'OCTb1

1. ®©10C 19.03.01. buorexnonorus.2020.

2. Axanemuyeckuil ydeOHBIN IUIaH 1Mo HampapieHHto moarotoBku: 19.03.01 Buorexnomorus.
Hanpasnennocts (mpo¢uins): IIpoMblnuieHHass OHOTEXHOJIOTUS U OuoMHKeHepus. Popma
00yueHust — ounas. 2023.

3. Vka3 Ilpesunenta Poccuiickoit ®eneparuu ot 01.12.2016 Ne 642 «Crparterun Hay4yHO-
TEeXHOJIOrM4ecKoro passutusa Poccuiickoit deneparum».

4. Tlpuka3 MunucrepcTBa oOpazoBanus u Hayku Poccuiickoii @eneparn ot 23.08.2017 Ne 816
«O6 yrBepxknaeHun llopsinka TpUMEHEHUs  OpraHM3alUsSMH,  OCYIIECTBISIOUIMMHU
00pa3oBaTeNbHYIO TeSITeTTHHOCTD, AIIEKTPOHHOTO o0y4eHHS, JMCTAaHITHOHHBIX
00pa30BaTeNbHBIX TEXHOJIIOTUH MPH peaTu3aii 00pa30BaTEIbHBIX IPOTrPaAMM.

4.2. OcHoBHasi JiMTepaTypa

1. ®uxtenronsi, I'. M. OcHoBbI MaTeMaTHUecKOro aHanu3a. Yacts 1 /I". M.

@uxrtenronsil. — 15-e uzn., crep. — Cankr-IletepOypr : Jlanp, 2023. — 444 c. —
ISBN 978-5-507-45877-6. — TekcT : anekTpoHHbIH // JIaHb : 31eKTpOHHO-
oubnmoreunas cucrema. — URL.: https://e.lanbook.com/book/289001


https://e.lanbook.com/book/289001

4.3. JlonoHuTeILHAS JIHTEPATYPA

1. Munocues, B. b. Kypc maTremMaTiku 17151 TEXHUYECKHUX BBICIINX YUEOHBIX 3aBEACHUH :
yuebHoe ocodue / B. b. Munocues, B. I'. 3yokos, B. A. JIsxoBckuii ; mon penakuueii B. b.
Munocnesa, E. A. Ilymkaps. — 2-¢ u3z., ucnp. — Cankr-IletepOypr : Jlans, [0. 1.]. —
Yacts 1 : AHanutnueckas reomerpus. [Ipenenst u psiapl. @yHKIUU U IPOU3BOIHBIE.
Jluneiinas u BektopHas anredbpa — 2013. — 544 ¢. — ISBN 978-5-8114-1558-8. — Texkcr :
anekTpoHHbIH // Jlans : anekTpoHHO-OnOmnoTeunas cuctema. — URL.: https://e.lanbook.com/
book/30424 (nara obpamienus: 24.06.2026). — PeskuM gocTyma: Juist aBTOPH3.
I10JIb30BATENEH.

4.4, DjaeKTpoHHBbIE 00pa3oBaTe/IbHbIE Pecypchl

[IpoBeneHue 3aHATHIA M aTTECTAllMii BO3MOXHO B JUCTAaHIIMOHHOM (opMaTte ¢ MPUMEHEHUEM
CUCTeMBI JTUCTaHIIMOHHOTO 00ydenusi ynuepcuteta (CHO-LMS) Ha ocHOBe pa3pabOTaHHBIX
kadeapoit «MaTemaTrukay JIEKTPOHHBIX 00pa3oBarenbHBIX pecypcoB (DOP) mo Bcem paznenam
MIPOTPAMMBEI:.

DJIeMEHTBI MATEMATHYECKOTO https://online.mospolytech.ru/local/crw/course.php?id=313
aHaJin3a

WHTerpanbHOE UCUUCIICHUE https://online.mospolytech.ru/local/crw/course.php?id=3781
byHKIMN OJTHOM IEpEMEHHOMN

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

ucuucieHue GpyHKIuii
HECKOJIBKHX IEPEMEHHBIX

JloTioTHUTETHHBIC TIIABBI https://online.mospolytech.ru/course/view.php?id=3592
MaTEeMaTN4YCCKOIro aHajimu3a

Pa3paborannbie DOP BKIIIOUaIOT TPEHUPOBOUHBIE U UTOIOBBIE TECTHI.

[Topsimox mpoBeaeHuss pabOT B JUCTAHIIMOHHOM (hopMaTe YCTAHABIMBAETCS OTIEIbHBIMU
pacropsKeHUs MU TPOpEeKTopa 1Mo y4eOHOH paboTe /MM LEHTPOM Yy4eOHO-METOAMYECKOU
paboTHI.

Kamz[mﬁ CTyﬂeHT 06GCH6‘~IGH I/IH)II/IBI/II[yaJ'II)HI)IM HCOI"paHI/ILIeHHBIM I[OCTYHOM K 3J'ICKTpOHHOI\/'I
OMOJIMOTEKE MOCKOBCKOIO ITOJIUTEXA
https://online.mospolytech.ru/course/view.php?id=7621&section=1.

I/IHTepHeT-pecprLI BKJIFOUAKOT y‘Ie6HO-MeTOI[I/I‘{eCKI/Ie MaTepHraJibl B 3JICKTPOHHOM BHUJC,
MMPEACTaBJICHHBIC HA caire mospolytech.ru B pasaciic: «HeHTp MAaTEMaTHU4YCCKOT' O O6p8.30BaHI/I}I»



https://e.lanbook.com/book/93522
https://e.lanbook.com/book/30424
https://e.lanbook.com/book/30424
https://online.mospolytech.ru/local/crw/course.php?id=313
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?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).

[Tone3nbie yaueOHO-MeTOAMYECKHE  MH()OPMAIIIOHHBIE MaTePHAJIbI TPEICTABICHBI Ha CalTax:
http://exponenta.ru, http://eqworld.ipmnet.ru/ru/info/mathwebs.htm. -

[Tepeuens pecypcoB HHGOPMALTMOHHO-TEIEKOMMYHHUKAMOHHOM ceTh «VHTepHET» ISt OCBOCHUS
JUCHHTUTHHBL: WWW.matematikalegko.ru>studentu, www.i-exam.ru.

4.5. JInneH3HoHHOe U CBOOOTHO pacnpocTpansieMoe rNporpaMmMHoOe odecrneueHue

N{ Hanmenosanue | Pazpabortuuk [10 HoctynHocTs Ccpuika Ha Enunelil peectp
(mpaBooOIaIaATENH (JTMIIEH3MOHHOE, POCCHUICKUX TPOrpaMM JjIs
) CBOOOIHO OBM u B]] (ipu Haau4mm)
pacrnpocTpaHsieMoe
)
1| AstraLinuxCom | OOO JIueH3noHHOe https://reestr.digital.gov.ru/ree
monEdition "PYCBUTEX- str/305783/?sphrase_id=9540
ACTPA" 36
2 | MoiiOduc OO0 "HOBBIE JIueH3noHHOE https://reestr.digital.gov.ru/ree
OBJIAYHBIE str/301558/?sphrase_id=9433
TEXHOJIOI'M" 75

4.6. CoBpemeHHbI€e IPo(deccHoHATIbHBIE 0a3bI JAHHBIX U HH(POPMALIMOHHbIE
CIIPABOYHBbIE CHCTEMBI

Ilepeyens pecypcoB cetu UHTepHeT, 1OCTYNHBIX 1JIS OCBOCHUS I CUMILIMHBI:

HaunMmenoBanue

Ccblika Ha pecypc JloCTynHOCTH

NudopmManoHHO-ClIPABOYHBIE CHCTEMBI

StackOverflow

https://stackoverflow.co Jlocrynras ceri
m/ WutepHer 6e3
OrpaHUYEHU I

WNudopmarmonnsie pecypesl Cetu
KoncynpranTl Imroc

http:// www.consultant.ru | ToctymHo

[Topran @enepanbHbIX
TOCY/IapCTBEHHBIX
00pa3oBaTeNbHbIX CTaHAAPTOB
BbICIIIET0 00pa30BaHuUs

http://ww.fgosvo.ru. JlocTymHO

DJIEKTPOHHO-0MO/INOTEYHbIE CUCTEMBI
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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.matematikalegko.ru/
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
https://stackoverflow.com/
https://stackoverflow.com/
http://www.consultant.ru/
http://www.fgosvo.ru/

Jlann https://e.lanbook.com/ JlocTymHa B CETH
HNutepuer 6e3
OrpaHUYECHUMN

IPR Books https://www.iprbookshop | TocrynHas cetu

ru/ WutepHer 6e3
OrpaHUYEHU I
IIpodeccuonanbHbie 6a3bl JaHHBIX

baza nanHbIX HaydIHOU http://www.elibrary.ru JlocTynHO

AIIEKTPOHHOW OMOIMOTEKU

(eLIBRARY.RU)

WebofScienceCoreCollection — http://webofscience.com | docrymHo

MOJIUTEMaTHIeCcKasi peepaTUBHO-

oubnuorpaduueckas u

HayKOMETpUYecKas

(bubmmomeTpuueckas) 6a3a JaHHBIX

5. MaTepl/laJIbHO'TeXHI/I‘{eCKOC o0ecrieyeHne TUCHUINIMHDBI

MaTepI/IaﬂbHO — TeXHHYecKas 0a3a YHUBCPCUTETA obecrieunBaeT IMPOBCACHUC BCCX BUJI0OB
3aHATUH, IPEyCMOTPEHHBIX Y4eOHBIM IIAHOM, H COOTBETCTBYET JICHCTBYIOLIIMM CAaHHTApHBIM U
IPOTUBOIIOKAPHBIM ITPABUIIAM U HOPMaM.

Kagpenpa «Marematnka» He pacmonaraeT COOCTBEHHBIM ayAWTOPHBIM (oHIOM u
UCIOJIb3YET yueOHble ayAUTOPUH U3 00111ero (OH/1a YHUBEPCUTETA.

[Ipu HeoOXoaMMOCTH Ui TPOBEACHUS WHTEPAKTHUBHBIX MPAKTHYECKUX 3aHATHUI
UCTIOJIb3YIOTCS] KOMITBIOTEPHBIE KJIAacChl YHUBEPCHUTETA.

6. MeToauuecKkue peKoMeH 1Al uu

6.1. MeToauyecKkue peKOMEHIANMH J1JIsl PeNnoaaBaTeIs
110 OPraHu3aluM 00yYeHus

[Ipexxne Bcero, cienyer oOpaTUTh BHUMAHHUE CTYAEHTOB Ha TO, YTO IMPAKTHYECKH BECh
U3y4aeMblil MU MaTepual He TpeOyeT KakoH-In00 creraabHOoi (JOMOJTHUTEIbHOM ) TOATOTOBKU
U BIIOJIHE MOXET OBITh YCHEIIHO W3y4Y€H, €CIIM CTYIEHThl OyayT MOocemarh 3aHsTHs,
CBOEBPEMEHHO BBITIOJIHATH JOMAIIIHUE 33J[aHUs U TI0JIb30BATHCS (MIPH HEOOXOJUMOCTH) CHCTEMOMN
IJIAHOBBIX KOHCYJIBTALMI B TEUEHHE KaXKI0I0 ceMecTpa. Bomeamme B Kypc MaTaHainn3a pasiessl
ABJISIIOTCS KJIACCUYECKUMH, B TO K€ BpeMs OHM IIPAKTUYECKH OPUEHTUPOBAHBI, TAK KaK MMEIOT
HIMPOKOE PaCIpOCTPAHEHHE IS PEIICHUS PA3HOTO poJa 3aJad BHYTPHU CaMOM MaTe€MaTHKU U
MPUKIAAHBIX 3a1a4. X OCBOCHHE NIOMOXKET CTYACHTaM JIOTUYECKU BEPHO, apryMEHTHPOBAHO U
SCHO CTPOUTh YCTHYIO M INHCbMEHHYIO P€4Yb, YCIIEIIHO INPUMEHATHh HAKOIUICHHBIC 3HAHUS B
npodecCHOHATBLHOMN 1A TETbHOCTH.

HeoOxonuMo ¢ camoro Havajia 3aHSATHH PEKOMEHIOBAaTh CTYJIEHTaM OCHOBHYIO H
JIOTIOJIHUTEIIbHYIO JIUTEPATYPY, 4 B KOHIIE CEMECTpa AaTh CIUCOK BOIPOCOB Ul IOATOTOBKU K
DK3aMEHY.

Ha mnepBoM 3aHATMM TO JAUCHUIUIMHE CIEAYyeT 00s3aTelbHO NPOMH(POPMHPOBATH
CTYJEHTOB O BUJE U (hopMax TeKyllel U MPOMEKYTOYHON aTTecTalluii 0 TUCHHUIUIMHE, CPOKAX
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https://e.lanbook.com/
http://www.elibrary.ru/
http://webofscience.com/

UX MPOBEACHHUS, YCIOBUAX JOIyCKa K IPOMEXYTOYHOM aTTECTALlUU, IPUMEHSIEMbIX BUAAX
MIPOMEKYTOUYHOT'O KOHTPOJIS.

N3noxxeHne TEOpeTHYecKoro mMaTrepuana JIOJKHO CONPOBOXKAATHCS WILIOCTPATUBHBIMU
npUMepamMu, TIIATEIbHO OTOOpAaHHBIMU MPENo/IaBaTeIeM TaK, YTOObl TEXHUYECKUE TPYIHOCTH U
BBIKJIQJIKM IMpU PELIEHUM 3aJaud HE OTBJIEKAJM OT IJIABHOI'O: OCMBICIEHUS HJAEU U CYyTU
npUMeHsieMbIX MeTonoB. CllelyeT BcCerjaa yKa3blBaTh NPUMEPbl IPAKTUYECKOTO MPUMEHEHHUS
PAcCMOTPEHHBIX Ha 3aHATHAX ypaBHEHUN U (popmyI.

[IpakTuueckue 3aHATHS TOJKHBI OBITH OPraHU30BAHBI MPEMO/IaBaTEIeM TaKHUM 00paszoM,
YyTOOBl OCTaBAJIOCh BpeMs Ha NEPUOAMYECKOE BBHIIOJHEHHE CTYJIEHTaMH HEOONIbILIOMN
CaMOCTOSITENIbHOW PadOThI B Ay JTUTOPUH JJISl IPOBEPKU YCBOCHUS M3JI0)KEHHOTO MaTepHara.

[IpenogaBaTens, BeaylIMHd MpPaKTUYECKHE 3aHATHS, JOKEH COTJIAacOBBIBATH YueOHO-
TEMaTUYECKUM I1J1aH 3aHATHH € JIEKTOPOM, UCIIOIb30BaTh €ANHYIO CUCTEMY 0003HAUYEHU .

[IpenogaBatento cineayeT JOOMBAaTHCS CHUCTEMATHYECKOM HEMpepbhIBHONH  paboThI
CTYZICHTOB B TE€UEHHE CEMECTpa, HEOOXOIUMO BBISBIIATh CHIIBHBIX CTYJACHTOB M MPUBJIEKATh UX K
Hay4yHOI paboTe, K y4acTHIO B Pa3HOTO po/ia OJIMMITNAZaX U KOHKYpcax.

CTyZleHT JOJDKEH OIIylaTh 3auHTEPECOBAHHOCTH IPENoJaBaTelii B JOCTUKCHHUU
KOHEYHOI'0 pe3yjbTaTa: B IPUOOPETEHUH 00Y4aIOIIUMUCS TPOYHBIX 3HAHUM, YMEHUM U BIIaJCHUS
HAKOIUICHHOH nH(OopMaIueil uid pelieHus 3a1a4 B mpodeccnoHanbHO e TeIbHOCTH.

6.1.1. Oo6pa3oBaTeibHbIE TEXHOJIOTUH

[TpoBenenue 3aHATHI 1 aTTECTallMH BO3MOXKHO B TUCTAaHIIMOHHOM (popMaTe ¢ IpUMEHEHUEM
CHCTEMBI IUCTaHIIMOHHOTO 00y4ueHust yauBepcurera (CJO-LMS) Ha ocHOBe pa3paboTaHHBIX

Kadeapoit «MaTtemMaTHKa» 3JEKTPOHHBIX 00pa3oBaTeNbHbIX pecypcoB (DOP) mo Bcem paszzaenam
porpaMmsl (cM. 1. 4.4).

[Topsimok mpoBeneHust padoOT B AMCTAaHIIMOHHOM (pOopMaTe yCTaHABIUBACTCS OTACIHHBIMH
PACHOPSDKEHUSMH MIPOPEKTOpa MO Y4eOHOH pabdoTe W/WIM LEHTPOM Y4eOHO-METOAMYECKOM
paboTHI.

6.2. MeToanuyeckne yKazaHusi 1Jis1 00y4ar0IHUXCS 110 OCBOEHUIO
AUCHUTITHHBI

Paznen 1: iudpepenunanbHoe ncunciaenne GyHKUui 0QHOI nepeMeHHOMH

[Ipu nzyuenun zLI/Iq)(pepeHuHaanoro UcUuCIIeHUs GyHKLIUN OTHON nepeMeHHoﬁ obparuTte

BHUMAHHUEC HA ITIOHITHC IT e X MW B TOYKC U MCTO/bI €I'O BHIYHUCJICHH. OJIHO M3
OCHOBHBIX ITOHATHH MaT¢C LICC 0 aHaJIn3a. 11pu BbIY CJ'ICOoHI/II/I MpeacioB KII\ ajzo,

+00, 00 — 00,

MIPEKJE BCErO, BBISICHUTH XapaKTep HEOIpPENEeICeHHOCTH \0 ) . Utobb1
OBJIAJIETh TEXHUKOM pEllIeHUs 3a/1a4 Ha BbIUKCIEHHE MPEJIeoB, Ha/l0 3HATh JBa 3aMeyaTesIbHbIX
npezena, TabJIUIly SKBUBAIEHTHBIX OECKOHEUYHO MajbIX, MPpaBuUiIo JlonuTais, pa3indHble PHEMBbI
PacKpbITUSl HEOMNpPENEICHHOCTE B 3aBHUCHUMOCTH OT BUAA (YHKIUMU M PEIIUTh JOCTATOYHO
00JIb1I10€ KOJIMYECTBO 3a]1a4.

[Ipy u3ydeHuM TeM, MOCBSAUICHHBIX MPOU3BOJIHOW M nuddepeHnmany QyHKIUH, HAI0
OCMBICIIMTh UX T€OMETPHUUECKUI CMBICI, IOHUMATh Pa3Inune MeXaAy HUMHU (IuddepeHuan - 3To
IJIaBHAs JIMHEWHas 4YacTh npupauieHus (GyHkuuu). TBepao 3HaTh (Kak TaOIHIly YMHOMXKEHUS)
dopmynbl  auddepeHIMpoBaHNus  OCHOBHBIX  3JI€MEHTapHBIX  (QyHKIMI W mpaBuia
muddepeHpoBaHus (Bce, KOHEYHO, HO OCOOEHHO MpaBuio U (depeHIMPOBaHUS CII0XKHON
byHKIIN).

12



OOparute BHUMaHHE TaKXKe Ha OCOOCHHOCTH nu(hepeHupoBaHus QYHKIHUH, 3a1aHHBIX
B HESIBHOW (popMe, TapaMeTpUUeCKH, Ha prueM JorapudmMudeckoro nuddepeHmpoBaHusl.

Crnenyer 4YeTko 3HaTb W yMETh NPUMEHATh AITOPUTM HCCIENOBaHHS (DYHKIMHA U
MOCTPOCHHUS I'paUKOB: OMpeiesieHrne TOYEK pa3phiBa (M UX KIACCH(PHUKALUIO), ACUMIITOT rpaduka
(BepTUKAIBHOW, HAKIOHHOW, TOPH3OHTaJIbHOW), HEOOXOAMMBIE U JOCTATOYHBIC YCIIOBUS
MOHOTOHHOCTH (DYHKIIUH, CYILIECTBOBAHUS JIOKAJILHOTO SKCTPEMYMa, IPOMEKYTKOB BBIITYKJIOCTH
¥ BOTHYTOCTH (DYHKIIH U TOYEK meperuoa.

Paznen 2: nuddepenumaibHoe ucyucaeHue GPyHKIUI HECKOJbKUX MepeMeHHbIX

IIpu wu3ydyeHuu paHHOro pasjena oOpaTUTe BHUMAHUE HA TO, 4TO (YHKLUUSA JBYX
IIEPEMEHHBIX MMEET HarisAHbIi T€OMETPUYECKHI CMBICI — 3TO MOBEPXHOCTh B TPEXMEPHOM
IPOCTPAHCTBE

Hamo ocMBICIUTh TMOHATHS YACTHBIX NPOM3BOAHBIX M MOJHOrO auddepeHmana u
OCOOCHHOCTh MX BBIYUCIICHUS, OBJIAJETh TEXHUKOW BBIYMCICHUS IPOU3BOAHBIX OT CIOYKHOU
(YHKIIMM HECKOJIbKMX mepeMeHHbIX. Cieayer oOpaTuTh BHUMaHHE Ha TO, YTO s (pyHKUUU

z=17(x,Y) CMEIIaHHBIE YaCTHBIE MPOU3BOJHBIE BTOPOTO TOPSAKA PaBHBI MEXIYy COOOii:
0%z _ 0%z
OXoy OyOxX (reopema IlIBapma), To ecth OPsIOK MU GEPEHIIMPOBAHNS HE UMEET 3HAYCHUSI.
Jnst GyHKIIMH HECKOJIBKUAX IEPEMEHHBIX CKOPOCTh W3MEHEHUsI (DYHKIIUHU B IPOU3BOIEHOM
HANpaBJICHUU XapaKTEePU3yeTCs MPOM3BOIHON IO HAINPABICHHUIO, & HaUOOJbIIast CKOPOCTh
U3MEeHEHHsI QYHKIIUH Oy/IeT B HAIPaBJICHUU BEKTOpa IPaIMCHTA.

Cnenyer oOpaTUTh B 3TOH TeME€ BHUMAaHUE Ha HEOOXOIMMOE U JIOCTATOYHOE YCIIOBUS
CYIIECTBOBAaHUS SKCTpeMyMa (DYHKIIUU HECKOJIBKUX MEPEMEHHBIX.

Paznen 3: HHTErpajlbHOC¢ HCUUCICHHE

B uHTerpambHOM  HMCUMCIEHMM  pelaercs 3ajada, oOpaTHOM  TOH, KoTopas
paccmaTpuBanack B iupdepeHInaIbHOM HCUMCICHUN: He00X0AUMO HAWTH U1 TaHHOH (QyHKIIMU

f(x) TaKyro (yHKIUIO, TPOU3BOAHAS OT KOTOPOil Obla OBl paBHA 3a/laHHON. MIHTEerpupoBanue
(bYHKLIUH — JOCTATOYHO CIIOKHBIN pa3Jiesl MaTeMaTHKH, OBJIAZIETh KOTOPBIM MOKHO TOJIBKO, €CITU
CTYAEHT «BO3bBMET» JIOCTATOYHO OOJIBIIIOE KOJTUYECTBO HHTETPAIOB Pa3HOT0 TUIIA.

Hano tBepmo 3HaTh TabiMily MHTErpajloB OT OCHOBHBIX JJIEMEHTApHBIX (yHKLUH,
OCHOBHBIE METOJBl MHTEIPUpPOBaHMS (3aMEHAa IIEPEMEHHOH, IOABEIEHUE TIOJ  3HaK
mubdepeHnrana, HMHTETPUPOBAHUE IO 4YacTsIM, TPUEMbl BBIYMCIEHUS HWHTETPaioB OT
palMOHANBHBIX Ipo0eii, OT pa3HOTO THIIA TPUTOHOMETPUYCCKHUX (DYHKIIHIA).

Hano ocMbIciuTh €OMHCTBO TNOJAXOJAa K TIOCTPOEHUIO ONpEeAENIEHHBIX, KpPaTHBIX,
KPUBOJINHENHBIX, IOBEPXHOCTHBIX MHTETPAJIOB — IIOCTPOEHNE HEKOTOPON MHTErpajibHON CYMMBI
Y IIPEIEIIbHBIN IEPEXO/.

3HaTh TEOMETPUUYECKUII CMBICI M OCHOBHYIO (DOpPMYJTy BBIUYMCIEHHUS OIpeelIeHHBIX
uHTerpasioB — ¢opmyny Herotona — JleitbHuna, reomerpuueckre u Gu3NUECKUE MPUIOKEHUS
OTIpENIeNIEHHBIX M KPAaTHBIX MHTErPAloOB, YMETh HAXOIUTH IUIOLIA[b IUIOCKOW (PUTYpBI, IIHHY
KpHUBOI1, 00b€M U IIOIIAb TOBEPXHOCTH TEJ BPALCHHUSI.

7. ®oHT OLIEHOYHBIX CPEACTB

@DOH/T OLIEHOYHBIX CPENCTB MpenacTaBieH B [Ipunoxkenuun 2 k pabodeil mporpaMme U BKJIFOYAET
paszenbl:

1. MeTo/1bl KOHTPOJISI ¥ OIICHUBAHUS PE3YIHTATOB OOYUEHUSI.
2. lllkana v KpUTEpUX OLIEHUBAHUS PE3YJITATOB O0yUYCHHUS.
3. O1eHOYHBIE CPEJICTBA.
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3.1. Texymuit KOHTPOJIb.
3.2. [IpoMexyTovHasK aTTeCTallus.
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TemaTnyeckuii IJIaH AUCIHUIIVIMHBI «MareMaTHYECKHH aHAJIH3) 110 HallPpaBJCHHUIO IIOATOTOBKHA

19.03.01 «buorexHoorus»
Hanpasnennocts (mpoduip)

«IIpoMbiLIeHHASI OMOTEXHOJIOTHS 1 OMOMHKEHEPH D)

(0axanaBp)
dopma 00y4eHHs — OUHAS
I'ox mpuema 2023/2024

Buabi yueoHoli padoTsl,

Buani camocTosiTe ILHOM

Dopmbl
BKJIIOYAsl CAMOCTOSITEJILHYIO paGoThI arTecran
Cem | Heneus paboTy CTyI€eHTOB,
Ne CryaeHToB HA
o Paznen €cT | Cemectp U TPYA0€MKOCTh B 4acax
p a
Ped
a| we| aas | cec| kep| KPP KI PPF epa| Kp| 2| 3
T
Bropoii cemecTp
Paznen 1. Inddepenuunanbuoe
HCYHUCJIeHHe (PYHKIUH OHOM
1.1 | nmepemeHnHoM. Yucmosas 2 1 2 2 4 +

nocaeaoBaTeNbHOCTh. [Ipeaen
YHCIIOBOH ITOCIIE0BATEIBLHOCTH U €T0
ceoricTBa. [IpaBuna npeneasHOro
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nepexona. @yukuus. [Ipenen GyHkmm.
TeopeMsl o nipeaenax GyHKIUH.
Boigaua saganuid PI'P Ne 1 mo
MaTeMATHYeCKOMY aHAJIMN3Y.

1.2

[lepBpiii u BTOpOM 3ameyaresbHbIE
npenensl.  beckoHeuHo — Mmanble U

OCCKOHEYHO  OOJbIINE  BEIUMYHUHEI.
OKBUBaJIEHTHEIE OECKOHEYHO Majble
BEJINYUHBIL. Packpeitue
HEOTpeeIEHHOCTEH Pa3HOro TUTIA.

13

HenpepbBHOCTh QYHKIIMI B TOUKE U HA
IIPOMEKYTKE. OnHocTopoHHME
npenensl. Touky pa3peiBa QyHKIUH, X
KJ1accuUKaIMs.

14

[IpousBoaHas GyHKIMU.
['eomeTpuyeckuii. ¥ MEXaHUYECKHI
CMBICII MIPOU3BOAHOM. IIpaBuna

mupdepeHIMpoBaHUus U (OPMYJIBI
BBIUMCIIEHUS] TPOU3BOAHBIX. Tabuuia
MIPOU3BO/IHBIX OCHOBHBIX 3JIEMEHTapHBIX
(GyHKIMHA. TexHuka
mddepenpoBaHus

15

Huddepenunan.  [IpomsBoanble U
muddepeHIranbl  BBICIIUX — HOPSAIKOB.
[TpuGnuxeHnble BBIYUCIICHUS c
nomoIpio AuddepeHIanos.

1.6

IIpasuno Jlonurans. @opmyna Teitnopa.
Pa3no)xeHnss OCHOBHBIX JIEMEHTaPHBIX
¢ynkuuit  mo  dopmyne  Teiinopa.
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[TpubnxeHHbIe BBIYHCIICHUS c
nomo1nsko popmyssl Teitnopa.

1.7

OcHoBHbIE TEOPEMBI
Qg depeHInaIbHOTO MCYUCIICHUSL.
MOHOTOHHOCTb ()YHKLIMHU, SKCTPEMYMBI.
Heo6xoanuMele U 10CTaTOYHBIE YCIIOBHS
MOHOTOHHOCTH, JIOKaJIbHOTO
IKCTpEMyMa. HccnenoBanue
BBINYKJIOCTH Tpaduka ¢pyHKuuu. Touku
neperuoa.

18

OOw1as cxema uccieoBaHus QyHKIMU U
nocrpoenust ee rpaduka. CBoiicTBa
(GyHKIMH, HENPEepBIBHBIX Ha OTpPE3Ke.
HauOonbiiee 1 HauMmeHblllee 3HAUYEHUS
(GyHKIHU Ha OTpE3KE.
CamocrositesibHass paGora Nel Ha
ceMHHape N0 (QYHKUMAM  OJHOH
nepeMeHHon

1.9

Paznen 2. DyHKuMA HeCKOJbKHX
NepeMeHHbIX. IIpenen u
HenpepbeIBHOCTb. OCHOBHBIE CBOMCTBa
HenpepelBHBIX  QyHKIui.  YacTtHble
npou3BoaHbIe. [lomHbIil nuddeperiman.
Boinauya sagpanmii PTP Ne 2 mo
(GYHKIMAM HECKOJIbLKHUX NepeMeHHbIX

11

[IpousBonHble  CIOXKHOM  (QYHKIUH
HECKOJIbKUX TepeMeHHbIX. YacTHbIe
MpPOU3BOJIHEIE U U depeHIHabI

BbICIIUX MOpsAaKoB. Teopema IlIBapiia.

10
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IIpousBonHas o HaIpPaBJICHUIO.
I'paguenr.

11

OkeTpeMyM  (pYHKIIMM — HECKOJIBKHX
IIEPEMEHHBIX. Heo6xonumeie u
JOCTaTOYHBIE YCIOBUSA SKCTPEMyMa.
CamocrosiTesibHass padora Ne2 Ha
ceMUHape N0 (GYyHKIUSAM HECKOJbKHX
nepeMeHHbIX

11

11

Pa3nen 3. UHTerpajibHoe HCUYHCIeHHE
[TepBooOpazHasi. HeonpeneneHnuprit
MHTErpan u ero cpoictBa. Tabiuia
HWHTETPaJIOB oT OCHOBHBIX
3JIEMEHTAPHBIX byHKIHHN. Meron
HEMOCPEICTBEHHOT'O MHTETPUPOBAHUS.
Boiraua 3aganuii PI'P Ne 3 mo
HHTErpaJbHOMY HCUMCJIECHHIO

12

11

WuTerpupoBanue ¢ MOMOIIBIO 3aMEHBI
NEePEMEHHOM, MOJIBECHUEM IO/ 3HaK
middepennmana. Meron
WHTETPUPOBAHUS 110 YACTSIM

13

11

WuTerpupoBanue panMoOHAIBHBIX
npo0Oell MHTETpUpPOBAaHUE HEKOTOPBIX
BUJIOB UppaLOHAIBHBIX u
TPUTOHOMETPUUECKUX (QYHKIIHM.

14

11

33}13‘-11/1, HpI/IBO,ZIHIIII/Ie K ITIOHATUIO
ompeaeneHHoro uHTerpana. CpoiicTBa
ompejaeneHHoro wuHTerpana. dopmyma
Hrrorona-Jleiionuiia. 3amMeHa
MEPEeMEHHON U WHTETPUPOBAHUE IO
4acTSM B ONPEJICIICHHOM HHTETpalie

15

11

HpI/IJ'IO)KCHI/IH OIpeaACICHHOI'O
HHTCrpajia B I€OMCTPUU M MCXAHHUKE

16

17



(BbIUMCIIEHHE — IUIOHmaedl  MIIOCKUX
¢buryp, IIMHBI KpUBOH, 0OBEMOB,
TUTOIIA/ICH TOBEPXHOCTH).

1.1 | HecoOGcTBeHHbIE MHTErpaJIbI IEPBOTO U
7 | BTOpOro poja, uxX CBOMCTBA. 17 2 2 4
3ajgaud, TOPUBOIAIIME K  KpaTHBIM
vHTerpajaM. JIBOoWHOWM U  TpOMHOM
MHTErpallbl, UX CBOWCTBA. Brruncienue
11 JIBOMHBIX HMHTETPaioB CBEJCHUEM K 18 3] 4 +
8 IMOBTOPHBIM. I'eomerpuueckue u
¢busznueckue TMPUIOKEHHS  KPATHBIX
HWHTETPAJIOB
KonTtpoabHoe TecTUpOBaHUE
dopma aTTecTAIUN 19-21
Bcero yacoB no AucHMILINHE 3 3
18| 54 72 PT CaM.
P pao.
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®OH/]I OLIEHOYHBIX CPEJICTB
MO JUCLUILIUHE

«MareMaTH4ecCKu aHAJIN3»

Hamnpasnenue moarorosku: 19.03.01 «buotexHnonorus».
[Tpodunb: «HampasneHHOCTH (TIpoduiib) «IIpoMbIiieHHAss OMOTEXHOIOTHSI 1 OMOMHKEHEPHS.
Kadenpa: «Marematuka.

1. MeToabl KOHTPOJISI M OLleHUBAHUSA Pe3y/IbTATOB 00y4eHHUsI

JI71s1 KOHTPOJIS yCIIEBAEMOCTH M KAYECTBA OCBOCHUS JUCLIUIUIMHBI HACTOSALIEN ITPOrPaMMOit
MIPEAYCMOTPEHBI CIEAYIOIINE BUABI KOHTPOJIA:
- KOHTPOJIb TEKYIEH ycreBaeMOCTH (TEKYIINUH KOHTPOIIb);
- IPOMEKYTOYHAs aTTeCTalus (IK3aMeH).

2. llIkana U KpUTEPUH OLIECHUBAHUS Pe3yJILTATOB 00y4YeHHs
DopMa NPOMEKYTOYHON ATTECTALMM: IK3AMEH

IIpomesxyTouHas arrectanus o0yyaromuxcs B (popMe 3K3aMeHa MPOBOAUTCS 10 Pe3ysibTaTaM
BBIIIOJIHEHUSI BCEX BUAOB Yy4eOHOH palOoThl, MPEAYCMOTPEHHBIX Y4YEOHBIM IUIAHOM IO JaHHOMN
JUCLUIUIMHE, TIPU 3TOM YUYUTBIBAIOTCS PE3Y/IbTaThl TEKYILEro KOHTPOJS yCIIEBAa€MOCTH B TEUECHHE
cemectpa. OnieHKa CTeNeH! JOCTH)KEHUS 00yJaroIMMUCS INIAHUPYEMBIX PE3YJIbTAaTOB 00yUYEHHS 11O
JUCHUIUIMHE IPOBOAMTCA IPENoJiaBaTeleM, BEAyIIUM 3aHATHS 1O JAUCHUIUIMHE METOAO0M
9KCIEpTHOM ouLeHKU. [lo mToram mnpomexkyToyHOW aTTecTalluy IO JAWCHUIUIMHE BBICTABIISETCS
OLIEHKA «OTIMYHO», «XOPOILIO», «YIAOBIETBOPUTEIBHO» HIIU «HEYJOBIETBOPUTEILHON.

HIkana oneHUBaHUA Onncanne

BemonHnensl Bce  o0si3aTeJIbHBbIE yciaoBusi NOATOTOBKH
CTYAEHTA K l'[pOMe)KyTO‘-lHOﬁ arTTecTaluu, nNpcaAyCMOTPEHHBIC

MPOTPaMMOit U CITUTLINHEL. Crynent JIEMOHCTPUPYET
COOTBETCTBME 3HAHWM, YMEHHI, HAaBBIKOB IIOKA3aTEIsIM,
Otimmynao MPUBEJIEHHBIM B TaONMWIAaX, ONEPUPYET MNPHOOPETEHHBIMHU

3HAHUSMHU, YMEHUSMH, HABBIKAMU, IIPUMEHSET UX B CUTyalUsAX
MOBBIIIEHHON CIOKHOCTU. [Ipu 3TOM MOTyT OBITH JOIMYILEHBI
He3HAaYUTeNbHbIe OIIMOKHU, HETOYHOCTH, 3aTPyIHEHHUS MpH
[IEPEHOCE 3HAaHUW U YMEHUH Ha HOBBIE, HECTAHJAPTHBIE 3a1a4u.

BremmonHeHnsl Bce o0si3aTe/ibHbIE YCJOBUSI MOATOTOBKH
Xoporio CTYIeHTAa K NPOMEXKYTOYHON aTTecTalllu, IIPEJyCMOTPEHHBIE
nporpaMMoil  guctumuiMHel.  CTyOeHT — JEMOHCTPHUPYET
COOTBETCTBUE 3HAHWH, YMEHMM, HABBIKOB IIOKA3aTelsIM,
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NPHUBEICHHBIM B Ta0ONWIAX, OMNEPUPYET MNPUOOPETCHHBIMHU
3HAHUSMH, YMEHHUSIMH, HaBbIKaMu. B TO ke Bpemsi mpu OTBETE
JIONYCKAEeT HECYIIECTBEHHbIC MOTPEUIHOCTH, 3aJayd pEIIaeT C
HEeJI0YeTaMH, He BIUSIOIMIMMH Ha OOIIMI X0/ pelIeHusI.

BeinmosnHeHsl Bce 00si3aTesibHbIE YCJOBHUSI  IOATOTOBKH
CTYAEHTAa K MPOMEXKYTOYHOM aTTeCTaluM, IPEAYCMOTPEHHBIE
MIPOTrPaMMOit JUCLUILINHEL Crynent JEMOHCTPUPYET
COOTBETCTBUME 3HAHUM, YMEHHMH, HaBBIKOB II0KA3aTENsM,
NPHUBEICHHBIM B Ta0NMIaX, OMEPUPYET MNPUOOPETCHHBIMU
3HAHUSMH, YMECHUSIMH, HaBbIKaMu. Ho mokaspiBaeT HermyOokue

VY 10BJIETBOPUTEIILHO
3HaHUS, TP OTBETE HE JOMYCKAaeT TpyOBbIX OIIMOOK WIH
NPOTHBOPEYHA, OJHAKO B POPMYJIMPOBAHUH OTBETA OTCYTCTBYET
JIOJKHAS CBSI3b MEXKY aHAIM30M, apryMEHTAllMel U BbIBOJIAMH,
B pEIICHUH 337a4 MOTYT COJAEPKaThCs TpyOble OmuOKH. Jlis
[OJIyYE€HUSI TMPABUIBLHOTO OTBETa TPEOYIOTCS YTOYHSIOLIUE
BOIIPOCHI.
He BbmonHeHs! o00s13aTeJibHbIE YCJOBUSI TOATOTOBKH
CTYJeHTA K IPOMEKYTOYHOM aTTeCTALMM, [IPETyCMOTPEHHbIE
nporpammont aucuuiuineel, WJIM  crygeHT neMoHcTpupyer
HEINOJIHOE  COOTBETCTBME  3HAHUM,  yMEHUH,  HAaBBIKOB
HeynosnersopurensHo
IOPUBEJCHHBIM B TaOiUIaX, MAONYCKAIOTCS 3HAYUTEJIbHbIE
OLLIMOKH, IPOSABIISAETCS OTCYTCTBUE 3HAHUM, YMEHUH, HABBIKOB 110
psAAy TOKasarenel, CTYyIEeHT HCHBITBIBAET 3HAYMTEIIbHBIC
3aTpyJHEHMS IIPU ONIEPUPOBAHUY 3HAHUSAMU U YMEHUSAMMU.
3. OueHoYHbIE CpPeICTBA
No Hauverosarue Kparkas xapakreprcTrka OleHOYHOTO Hpencrasienne
i OLICHOYHOI'0 cpencTa OLIEHOYHOTO CPEZCTBA
cpencTaa B ®OC
1 KoHnTponbsnas CpencTBo NMpoBepKH YMEHHU NpUMEHATh | KoHTposbHbIE
(camocTosiTeNbHAs MIOJIyYEHHBIEC 3HAHUS Ul pEIEHUs 3a/1ad | 3aJaHus
) pabota ONpENEIEHHOr0 THMA IO TEME WM
(KP) paszeny
2 | PacuerHo- CpenctBo nmpoBepku yMeHMM NpumeHsATh | Kommuiekt — 3amaHuit
rpaduueckast NOJIyUEHHBIE  3HaHMsS [0  3apaHee | I BBIIIOJTHEHNUS
pabota OIPEIEICHHON METOAUKE JUIsl pELIeHUs | pacyeTHOo-
(PTP) 3ajjad WIM 33JaHUd 10 MOJYJI0 WK | rpaduyeckoit paboTsl
JUCLIUIUIMHE B LIEJIOM.
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CpencTBO KOHTPOJISI, OPraHU30BaHHOE Kak
crienanbHas Oecela IMeJaroruvecKoro
paboTHHMKAa ¢ OOyYaroIIUMCS Ha TEMBI,

VYeTHbI onpoc, . .
CBA3aHHBIC C U3Yy4YaCMOU AUCHHUIUIMHOU, U

Bomnpocs o

cobecetoBaHueE, TeMam/pazzieniam
3 paccuMTaHHOE Ha BBICHEHHE O0BeMa
(yO) s AUCHUIIIIMHBI
3HAHUH 00y4aroIerocs 1o
OIPE/ICTICHHOMY pa3jiely, TeMe, Ipobieme
Hu T.II.
Cucrema CTaHIapTU3UPOBAHHBIX 3aIaHHH,
II03BOJIsA S
Teer O3BOJISFOIIA.
4 (T) AaBTOMATHU3UPOB BapwuanT Tecra

aTh MpOLEAYPY U3MEPEHUs] YPOBHS 3HaHUI
U yMEHUH 00yyaroerocs.

5 | DK3aMEHAIMOHHBI CpencTtBo TMpOBEPKHM 3HAHWM, YMEHHH, | DK3aMEHAIMOHHBIC

¢ OuyeThbl HAaBBIKOB. MOXKET BKJIIOYAaTh KOMIUIEKC | OWJIETHI

(OB) TEOPETUUECKHIX B?HpOCOB, 3amad,
MPAKTUYECKUX 3aTaHHH.

3.1. Tekyuuii KOHTPOJIb

O1ieHOYHBIE CPEICTBA TEKYIIEr0o KOHTPOJIS YCIIEBAEMOCTH BKIIFOUAIOT KOHTPOIBHBIE BOIIPOCHI
¥ 3a7aHus B popMe OJIAHKOBOTO TECTUPOBAHMSI JJII KOHTPOJISI OCBOSHUS O0YJAIOIIIMMHUCS Pa3/IeioB
JUACHUTIUINHEL, Tipuem PI'P.

Conep:xanne pacyeTHO-rpaduyecKux pador.

PacuerHo-rpaduueckas pad6ora Nel no quddepeHunanbHOMy HCUHCIEHUIO QYHKIMHA OTHOM
nepeMeHHon

KpaTkoe copep:xanue v 3Tambl pac4eTHO-TpapuuecKkoil paboThI:
IIpenen uncinoBoi Mocae10BaTeNLHOCTH, Mpeen pyHKIuu.
UccnenoBanune pyHKIIMY HAa HENMPEPHIBHOCTb.

Brruncnenue npou3BoAHBIX (QYHKIUU.

UccnenoBanue GpyHKImm, mocrpoeHre rpadukos.

PacyeTrHo-rpaduyeckas padora Ne 2 no (pyHKIMAM HECKOJIbKHUX NepeMeHHbIX.

Kpartkoe conepxanue pacueTHO-rpaduyeckoit paboThlI:
DyHKIIUN HECKOJIBKUX MepeMeHHbIX. YacTHbIe MPON3BOAHbIE. [[pOU3BOHBIE OT CIOXKHBIX
¢ynkuuit. [Tpon3BoiHas O HANPABJICHUIO U IPAAUEHT. DKCTpeMyM (QYHKIIMU IBYX EPEMEHHBIX.

PacuerHo-rpaduyeckas pa6ora Ne 3 1o HHTErpaJbLHOMY HCUUCTEHUIO.

Kpatkoe cogeprxkanue v 3Tamnsl pacdeTHO-TpaGUIECKO pabOThI:
Llepeviii sman:
Metoel mHTETpUpOBaHUs. Brrunciienrne HeonpeIeIeHHbIX HHTErPAJIOB.
Bmopoii oman:
[IpwnosxkeHust onpeIeIeHHbIX HHTErpaioB. VccrenoBanre cxoquMocT HeCOOCTBEHHBIX
WHTErpaioB.
Kommiekr 3aganuii
JJIS1 BBINIOJIHEHUsI pacueTHO-Tpadguyeckux pador (PI'P)
1o gucuuiuinHe «MareMaTuyecKuid aHAJIU3»
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Teopust npenesioB u nupepeHnupoBanue GQyHKUMHA OTHON MepeMeHHOM

1. Haiitu npenensr:

(2—n)2—(1+ n)2
”m( ¥ g )2 im /2 —3f8n’ +3
> (1+n)e—(2—n p

n—0 5

(22 +3)" Vs

lim| 2n% +1 | lim n( n)
+ i

erK ) \ i’ +1

N—0

’

lim 2x? +11x+15 lim 4x2
2

x>-3 X+3 . x-0sin 3X ,

20+l — B lim sin 3x lim 1-3X ctx
Ilm n+2 n x—0 x2 ( )

n—w 3 + 5 1- e x—>+0

2. HCCJ’ICI{OB&TL Ha HCIIPECPBIBHOCTL U BBIMIOJHUTL YCPTCK:

(n _lo\3n+1

lim]| |

noeln+l )

y:

|(0, X< -1

{sinx, -t <x<0
m, X>0

3. Haiitu npousBoaHyto QpyHKIUU:
2(3x3 +4%* - x - 2)

y= . .
15Vio y Inarcsin_ I—¢>.

_3t?+1

tg X — ctgx )T 3Ft3 )

y=arctg . ly=sin| 4+t

J2 |L 3
€0s 6x

= 1 .
3sin(12x+1) y = arctg’® = +sinIn2x
y:arctg3InTX

X+2 y=(“/;)

sin(x—2y)+ i: 7x

y x=e-tcost, y=€ cost

4. CocTaBUTh ypaBHEHHUS KacaTeIbHOM W HOpPMalM K JaHHOM KpUBOIl B TOUKE C aOcuuccoi

y=x2+8Vx-32, x0=4.

" IIpoBecTH MOTHOE MCCIEI0BAaHUE M IOCTPOUTH rpaduK

f(x)=x2+ 1

XZ

DYHKIMH HECKOJIbKHX ITepPeMEeHHBIX

1. HaifTi 4acTHBIC IPOU3BOIHBIEC BTOPOIO MOPSIKA, YOSIUTBCS, UTO 2% — £ yx:
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N

2= f(x,Y) M (x,yo):2=% M (4,6).

2. Haiitu rpagveHT QyHKIUN B TOYKE 0 0O 0

2 2
3. UcciteioBath Ha SkeTpemyM pynkito 2= X —X+Y* +2y

HuTerpupoBanue

BLI‘II/ICJII/ITB HeOHpeaeJ]eHHble HHTerpaﬂbl
i dx
—  [x-27dx I(X +1)e*dx [xcos3xdx [e* cosxdx
2(x +/x , ) ) dx. ,
dx dx X +18 X+l [ sindx dx

[ [ J“X__Gﬂm [ dx C0S?% X

X —6x+18, x +6x+5, X +3 ,

Borunciaurnb OIpPEaAC/ICHHBIC HHTECI'PAJIbI

n.6 1 dX 1 3 dX

3sin 2 xcos xdx —  Jx-Dedx [———
£ ) £N/1+ 3X 0 ) 1x\/7+1nx )
6 dx 2 1+x%° 4 dx 1y2 4 2x

11+4/3x-2, 2 arctgx _ (3x+5) X 41

3 x3 2 ’ 16 Ldx
T dx [V4—x2dx _[3sin2 X €S XdXx Ii
0 1+ %2 R .0 ,0\/1+3x,
1 g3 dX

.[(x—l)exdx .[x 7+Inx

0 , 1
Heco0cTBeHHBIC HHTErPAJIBI

1. YKEDKI/ITC, KaKOP’I n3 HeCO6CTBeHHBIX I/IHTerpaJIOB ABIACTCA CXOAAIIIUMCS
o xdx, =x7dX, . Xdx

N ] N

1 1 1

fo dx
" Beruncnutn HHTETpall, yCTAHOBUTD €0 CXOAUMOCTD UJIU PACXOOAUMOCTb  —»

o0

[ In xdx

3. BeIunCaUTh UHTET paJl, YCTaAaHOBUTL €T0 CXOAUMOCTD UJIN PACXOAUMOCTD 1

a dx

4. BBIYMCIUTH HeCOOCTBEHHBIH nHTerpan VX | ycTaHOBHTH €ro CXOIMMOCTh HITH
pPacxoIuMOCTb.
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1 dx

e

5. BerurciuTh HECOOCTBEHHBINM HHTETpaT -1, yCTAHOBUTH €0 CXOJIMMOCTh MITH
PacXxouMOCTb.
© dx
1+x2
6. BerauciiuTh MHTErpajl, yCTAaHOBHUTH €T0 CXOAMMOCTD HITH PACXOIMMOCTh  —o
Iln xdx
7. BBIYHMCIIUTE UHTETPAJI, YCTAHOBHUTH €I0 CXOAMMOCTD HJIH PacXOIMMOCTh
L dx
J. Xz
8. BeunciiuTh HECOOCTBEHHBIM HHTETPAN -1, YCTAHOBHUTD €0 CXOIUMOCTD MITH
PacxouMOCTb.
KpartHble nHTErpasibl
1. I3MeHuTh Nops 10K MHTETPUPOBAHUS B JBOMHOM MHTETpase
2 6—X 1 2-y
Jox [ £ x, yyay [ dy J[ (x, y)dx
a. 0o 2x , b. © y .
”(10—x2—y2)dxdy, D={(x,y) 1<x<2, 0<y<2}
2. Bprunesuts ©
3. Beruuciurb
”(12x2 y2 +16x3y? )dxdy;
D
D:x=1y=x% y=—vX
4. Berauciurb
16 + y)dxdy,
) D — MHO€eCTBO TOYEK IUIOCKOCTH, OTPAHHYCHHOE THHUSIMHU

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

5. Haiiti miomans (bHrypH, OTPaHUYEHHOM JaHHBIMU JIMHUSAMHU
y=3/x, y=4e*,y=3, y=4.

o — x2 —
6. Haiiti ruomazs GUrypsl, orpaHudeHHoOM mamsiv Y = X, Y =—X+2

8. Haiitu 06BeM Tema, momydeHHoro BpanieHueM Bokpyr ocu OY ¢urypsl, orpanndennoit

mummsvu Y= X5, y=1, x=0,
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9. Haiitu 06BeM Tema, Ioay4eHHOoro BpanieHueM Bokpyr oct OX duryper, orpanmdenHoii

_ 2 2 _
mmapamu Y =X, Y =X,
KonTposabHbie padoTsl (IpuMepbI)

BapuaHT

1. Noctponts rpadmk: Y =3€0S 2X

2. Hantu npegensi:

_ rg]S—n)2+(5+n)2 1- cos 2x X2 —xt—x-2
him._ 5 2 im lim
(5—n) —(5+n) 2) 0 —g2—4— 3)2 X3 —2x2 + X2
1)
lim _ ( 1+ xcos 2x ) |'”’(X— XZ—X+1)
aJ@—x1 lim | —
2 In(x-1) 5) 200 1+XCOSX ) 6) o
(X, x<0
,0<x<2
yzﬁx
3, x>2
3. MCC/'IEAOBaTb Ha HEMPepPbIBHOCTb U BbINOJIHUTL YEPTEK: L
BapuaHTt
1. HaiiTn npousBoaHyto Y.
y:arctg?’ln—v& y=( X
a) X+2 6) ( )
sin(x-2y)+ X 7y .
B) [ Y r)x=ge"cost, y=¢€ COst
lim 1 - |
x%' X arCth
2. Haittu \ )
1
f(x)=x*+_"
3. MpoBecTy NoJ/IHOEe UCCeAoBaHNE U MOCTPOUTL rpadmK X2
Bapuanr.
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ou
Nel. BelunciauTh NpOU3BOIHYIO 110 HAIIPABIEHUIO OS u Haiitn MOJYJIb BEKTOpA I'palueHTa U1
X
u=2xy+ = +28
byHKIIH /y B TOYKE A(6:9:1) B HaIlpaBJIEHUH, COCTABJISAIOLIEM C OCSIMU

3 6 T
cosa =", cosB=",7y<

KOOpPJUHAT YIJIbI 7 7 2.

z=xy(1-4x* —4y) -5

Ne2. UccnenoBaTh Ha 3KCTPEMYM () YHKIIHIO

dz

M3, Z=In(y—x*),  x=7sint, y=cost. Haim ¢t.
Bapuant

Boryucaume:

16 dx 2
I(Zx +1)~ In xdx
1. 9Vx =2, 2.1

. 2x -1
3x% — 4 dgx. Sin®3X gy T .

3.Ix2+4x 4.7 COS’3x s, \/4—2x—x2

1. BoMumCTUTE HHTETPAJIBL:
b o dx

e X-
I xe dx ., Inx
M306pa3nTb 061aCTb MHTErPUPOBAHUA N UBMEHWUTL MNOPALOK UHTETPUPOBAHUA B MOBTOPHOM UHTErpasne

0 V2
de I[f(x; y)dy.

BolumcnnTb nnowanb Gurypbl, OrpaHUYEHHOW AUHUAMM

y=2-x2, y=X.
BapuaHT 3a4aHWi1 TPEHUPOBOYHOrO TecTa.
3apaumn

y :arcctgi/; dy _7

luactb1.y=sinlnx,y', y'—? 2. X 3. Y =3 +xe",x=2,0x=01, Dy-?

!
4. HaTu nponsBogHyo Y
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y = g/sin

a) X 6) y — Xarctg7x
9+ 7 — cos3x
B) X r) X =cost+sint, y=sint—tcost
f(x)=(x-3) (X-5
5. MiccnepoBaTb HA SKCTpEMYM ( ) ( ) ( )
e2x
y=—
6. HaitT1 nHTepBanbl MOHOTOHHOCTH X .
X3
7. HanTn Hanbosnbluee, HaMMeHbLLee 3HaYeHne GYHKUUMK 3 Ha oTpe3Ke i I
. = 1
f x =3arccos x? -
8. MocTponTb KacaTenbHyo K rpaduKy GyHKLMU ( ) B TOUKE 2.
2 vyactb 9. Hanotm npeaenbi:
(3+n) —=(2+n) 2 g5
lim 2 lim tg2x X +2x—3 I'”“Ttg%e
now 240N I-n 2x lim =
)y () () 2)%e -1 33X 45X +6x 4) 2
3 vyactb
(0, x<—7
yzjsinx, -n <x<0
m, X=0
10. NccnepoBatb Ha HEMpPEpPbIBHOCTb U BbIMOJ/IHUTL YepTeK: L
Xs
fF(x)=22
11. MNpoBecT NoNHOE nUcceaoBaHUeE M NOCTPOUTL rpaduK X“—4.

Kpurepun onenkn:

- OLICHKA «3a4TEHO» BBICTABIISIETCS CTYAEHTY, €CJIM OH PETYJIIPHO B TEUEHUE CEMECTpa IMPeICTaBIIsII
pelleHns 3a7ad, BBIIOJHWI TOJHOCTBIO BCE 3aJaHMs M MX 3allUTWI, OTBETUB HA BOIIPOCHI
IpernojaBaTe’s;

- OLEHKa «HE 3auTEHO» BBICTABIIACTCA CTYACHTY, €CJIIM OH HEPETYJSIPHO B TEUEHHE CeMecTpa
MPEJCTaBIsUl PEelIeHHs 3a/ad, BBIIOIHWI 3aJaHUs HE IOJHOCTBIO WM BOOOIIE HE MPEACTaBIISI
paboThl Ha TPOBEPKY, MAOMYCKAaeT CYUIECTBEHHbIE HETOYHOCTH B OTBETaXx Ha BOIPOCH
IIpenoaBaTels.

Jlig mpoBeAeHHs] TEKYyIIEero KOHTPOJIS 3HAHUM CTYAEHTOB B JMCTAaHLMOHHOM ¢opMaTe B
pa3paboTaHHbIX Kadeapoi «MaremaTHkay OHJIAHH-Kypcax MMEIOTCS MPOMEXYTOUHbIE (MIPOOHBIE)
TECTBHI.

3.2. IIpomexxyTouHasi aTTeCTALUA

[IpomexyTouHas aTTecTalus - (3k3aMeH) IPOBOAUTCS 10 OUIeTaM B YCTHON (opMme.
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Bpewmst 1151 TOATOTOBKM OTBETA Ha BOIIPOCHI He Oosiee 45 MUH.

buner BkiIroyaeT TeOPETUYECKUI BOIIPOC U 3a/1a4H.

KommiekTrl 5K3aMeHaIMOHHBIX OMIIETOB XpaHATCs Ha Kadenpe «MaremaTukay.
TunosBbie BApHAHTHI OMJIETOB NMPUJIATAKOTCH.

PoNRE

~No

o

10.

11.

12.
13.

14.
15.

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

23.
24,

25.
26.
27.
28.
29.
30.

KomiuiekT Bonnpocos

0o auciumiIrae « MareMaTH4ecKuil aHAJIN3»

JAnddepennuaibHoe ucuucaenne PyHKIUI 0JHOI epeMeHHOI

[ToHsATHE NEpeMEHHON BETMUNHBI U 00J1aCTH €€ U3MEHEHMS.

MOHATHE QYHKIIMOHATLHON 3aBUCUMOCTH, Kllaccu(ukamus QyHKIIH.

OmnpeneneHye v TUIBI YUCIOBOH MOCIIEA0BATEILHOCTH.

IIpenen YU CIIOBOU IIOCJIEJOBATEILHOCTH. Apudmernyeckne onepauuu HaJl
I10CJIEI0BATEIbHOCTSMH.

VYcioBus CylecTBOBaHUSI KOHEYHOT'O MPEJiea YMCI0BOH nocienoBaTeabHOCTH (TeopeMbl Ko
u BeiiepmTpacca).

Bropoii 3ameuarenbHbIi npeel.

[Tpenen ¢pyukuuu. Onpenenenus. ['eomerprueckas HHTEpIpeTalus MOHATUS peaesa QyHKIUY.
CaoiicTBa IpeIeoB.

beckoneuno maibie, 0ecCKkOHEUHO OOJIBIIHE (QYHKIIUH.

IlepBr1ii 3aMeUaTENbHBIN IPEIEIL.

beckoHeyHO Masible BeTMYMHBL. DKBUBAJIIEHTHBIC OECKOHEYHO Mable M MX UCIOIb30BaHUE IIPU
BBIYUCIICHUH TTpeesioB. Taluia 5KBUBAIEHTHBIX OECKOHEYHO MaJIbIX.

HenpepriBHOCTP  QYHKIMM B TOYKE H HAa HOpOMExyTke. OTHOCTOPOHHHE TIPEACIBL.
Knaccugukarus Touek pa3psiBa rpapuka.

CoiicTBa G yHKIIMI, HENPEpbIBHBIX Ha 0Tpe3ke (TeopeMbl Beliepmitpacca, bonpiiano — Komm).
[TpousBonHas. 'eomerpudeckuit u puznyeckuii cMpica npousBogHoi. KacarenbHas 1 HopMalib
K TUIOCKOW KPHUBOIA.

Tabnuia npou3BOAHBIX OCHOBHBIX AJIEMEHTAPHBIX (YHKIIHH.

CBs13b MEXy CYILIECTBOBAHUEM ITPOU3BOJHON PYHKIIMU B TOUKE U HEMTPEPHIBHOCTHIO (DYHKIIUU
B TOH 7K€ TOYKE.

[IpouzBosaHas CyMMBI, POU3BEIEHHS, 4aCTHOTO. [Ipon3BogHAs CII0KHOM 1 00OpaTHON (QYHKIIMH.
ITpousBoaHas napaMeTpUyYeCKy 3aJlaHHON (QYHKIIUH.

[IpouzBonHas GpyHKIMH, 3a1laHHON HESBHO.

JuddepeHurpoBaHye CI0KHON MOKA3aTeNbHON (QyHKIUH.

Huddepenumpyemocts. Auddepenunan. 'eomerpuueckuii cmbica quddepeHmana.
[IpouzBoanbie 1 AU PepeHIraIbl BHICIIUX MOPSIKOB.

OcHoBHBIE TeopeMbl Tu(depeHIraIbHoro ucuncienus (reopema @epma, reopema Pous,
teopema Jlarpamxka, Teopema Kommn).

IIpasuno Jlonuras.

Mmuorounen Teinopa u ero cBorictBa. @opmyia Tetinopa. OcraTounsnii wieH hopmyisl Telimopa
B ¢opme Jlarpanxa u Ileano.

AcumnToTsl rpaduka GyHKIHH.

OkctpemyM. Heobxoaumoe ycioBue 3KCTpeMyMa.

JlocTaTtouHble YCIIOBUS SKCTpEMyMa.

JloctaTouHoe yciioBue Bo3pacTaHus (yObIBaHHA) (PyHKIIMU.

HauGornpiee 1 HauMeHblee 3HaYeHUs (PYHKIIMU Ha OTPE3KeE.

BeinykiiocTs, BOTHYTOCTh, TOUKa Hieperuda. JlocTaTouHOe yCIIOBHE BOTHYTOCTH (BBIITYKJIOCTH).
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31.
32.

oakrwhdE
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15.
16.
17.
18.
19.

20.

0.
1.
. Beruncnenue miomanay U JIHHBI KpHBOfI, 3aJlaHHOM YpaBHCHHUAMU B HapaMeTqueCKOﬁ (bopMe.
13.
14.

HeobxomumMoe ycoBue Touku neperuda. JlocratouyHoe yclioBue neperuoa.
OO6m1as cxema IOCTPOSHUS M UCClIeT0BaHus Tpaduika PyHKITHH.

@OyHKINH HECKOJIBKHUX NepeMeHHbIX

Onpenenenre ¥ TEOMETPUUECKHUNA CMBICT (PYHKIIMU IBYX ITEPEMEHHBIX.

Jluanu ypoBHS QYHKIIMU ABYX MTEPEMEHHBIX.

YacTHbIe IpOU3BOIHBIC (PYHKIIMH HECKOJIBKHX MEPEMEHHBIX, UX TEOMETPHUUECKHI CMBICIT
DYHKIIUU HECKOJBKUX TIEPEMEHHBIX, TOHATHE MOJTHOTO MU depeHmana.
JuddepenmpoBanme CIoXHBIX GYHKIHA HECKOJIBKUX TIEPEMEHHBIX.

[Tpou3BoaHBIE BHICIINX TOPSIKOB (DYHKIIMH HECKOIBKHX MepeMeHHBIX. CMelIaHHbIe
npousBoaHsie. Teopema IlIBapia.

[TpousBoaHas GyHKIUH HECKOJIBKUX IIEPEMEHHBIX 110 HAIPABIICHHUIO.

[Tpou3BoaHas IO HANIPABJICHHUIO U TPAAUEHT CKAISPHOTO TMOJISL.

DKcTpeMyM (QYHKIIMU HECKOJIBKHX ITEPEMEHHBIX.

. Heobxoaumoe n 1octaTouHoe YCIoBHs SKCTpeMyMa (PyHKIIMU ABYX TEPEMEHHBIX.

HNuTerpajibHoe ucuncieHue

[lepBooOpa3nasi, HeorpeneaeHHbIM HHTerpal. Tabauia OCHOBHBIX HHTETPAJIOB.
3aMeHa IEPEMEHHON ¥ UHTETPUPOBAHUE 10 YaCTAM B HEOIIPEIEIIEHHOM UHTETPAJIE.
WHTerpupoBaHue ¢ IOMOIIBIO TOJIBEICHHS IO/ 3HAK U depeHLunana.
WHTerprpoBaHue pallioOHaIbHBIX IPOOEH.

HMHTerpupoBaHue 1o 4acTsIM U 3aMEHa IEPEMEHHOM B OIIPEIEIICHHOM UHTErpasie.
HHTerpupoBaHue TPUrOHOMETPUYECKUX (PYHKIIMNA, OCHOBHBIE IPUEMBI.
WHTerpupoBanue HppanuoHANBHBIX (QYHKITHIA.

YHUBepcanbHasi TPUTOHOMETPUYECKas MO/ICTAHOBKA.

OmnpenenenHblil UHTErpai u ero cBoiictea. @opmyna Hetotona — Jleiibuuna.
[TpunosxeHns onpeeneHHOro MHTEerpaia K peleHHI0 TeOMETPUYECKUX U (PU3MUYECKUX 3a7ad.
Boruncrnenue miomazei ¢ moMoubo onpeaesieHHOro HHTerpaia.

Brruncnenue miomaan KpuBOJIMHEHHOTO CEKTOpa B MOJIIPHBIX KOOPAMHATAX.

Bbruncnenne 1uomaneldl B NPAMOYTOJBHBIX M TOJSIPHBIX KOOpPAMHATAX C  IIOMOUIBIO
OTIpeIeNIEHHOr0 UHTErpaa.

Berunciienue AnuHbI 1yTy ¢ IOMOILBIO ONPEAEICHHOTO HHTErpaa.

Berunicienue AMHbBL AyTH KPUBOH, 3a1aHHOM NapaMeTpUUYECKH.

Borunicnenue oo0bema Tesa BpalleHus ¢ MOMOIIBIO ONIPEIETICHHOI 0 UHTErpaa.

Beruncrienue miomnam NoBEpXHOCTH Tella BPAIlCHUS.

HecoOcTBeHHbIe MHTErpasIbl IEPBOTO U BTOPOTro THMa. [IoHATHS CXOAUMOCTH U PACXOIUMOCTH
HECOOCTBEHHOT'O MHTETpaa.

HecoGcTBeHHBIE HHTETPAITBI OT Pa3pBIBHBIX (DYHKIIMI.

TunoBbie BApUAHTHI OWJIETOB
oo III/ICI_II/IHJ'II/IHC«MaTeMaTI/I‘-IeCKI/Iﬁ AHaJINn3»

MHHUCTEPCTBO OBPA30OBAHUS 1 HAYKU POCCUMCKOU ®EJIEPALTUN
OEJIEPAJIBHOET'OCYAAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE
YYPEXJEHUE BBICIIIET'O ObPA3OBAHUMA
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«MOCKOBCKUM MOJUTEXHUYECKHU YHUBEPCUTET»
(MOCKOBCKHUI MOJIUTEX)
@akynbTeT 0a30BBIX KOMIETCHIIUH, Kagenpa «Maremaruka
Hucounianaa «MaTeMaTHYeCKUM aHalIN3)
Kypc 1, cemectp 2

3K3AMEHAIIMOHHBIMEWJIET

1. TlepBooOpasHas, HeolpeaeneHHbIH HHTerpat. Talnuia OCHOBHBIX HHTETPAJIOB.

dx
BLIUKCIINTE HEONPEICICHHbIH uHTerpan  Y5—X +4/5—X .

Haiitu rpaguent GyHkimm Z=YJXY  pTouke M0(1:4) .
VYKaxuTe, Kakol U3 HeCOOCTBEHHBIX HHTETPAJIOB SIBJISIETCS CXO/ISIIAMCS

o0

\/;dx, Jx*’dx, j J %
1

1

s AW N

5. HaiiauTe S5KCTpeMyMBI M TOUKH nepern6a Gpynkmmm Y = (x=1)e™,

YTBepxaeHo Ha 3aceqannu kadeapsl MareMatuku « 03»052023 r., mpotokon Ne 10

H.o. 3aB. kadempoit H.B. Bacuinresa / /

MHWHHCTEPCTBO HAYKHU U BBICILIETO OBPA3SOBAHNS POCCUIMCKON ®EJIEPALINN
OEJIEPAJIBHOE 'OCY IAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE
YUPEXJIEHWE BBICHIEI'O OBPA3OBAHU A
«MOCKOBCKHWH NOJIUTEXHUYECKHII YHUBEPCUTET»
(MOCKOBCKHWH MOJIUTEX)
®daxynpTeT 0a30BbIX KOMIIETEHIIHH, kadenpa «MaremaTuka»

JucimnnuHa  «MaTeMaTHYeCKUl aHAJIN3)
Kypc 1, cemectp 2

IK3aMeHaALMOHHBIN Onyter Ne 1

1. HecoOcTBeHHBIC HHTCErpajibl HIEPBOT'O U BTOPOI'O TUIIA. IToHsTHSA CXOOAUMOCTH U pacxoauMoOCTu

HECOOCTBEHHOT'O MHTErpaa. wo o2

2. Haiitn 1pou3BOAHYI0 QYHKIMH, 3a1aHHON MapaMeTPUUECKH 1+t 1+8

2 2
3. Hccnenosars Ha skctpeMyM QyHkuuio 2= X" —X+Y° +2y
n.6

I3sin 2 x cos xdx
4. BBIYHUCIUTH ONpE/eTICHHBIA HHTETpall 0

5. Haiiti 06beM Tema, ToydeHHoro BpamenneM Bokpyr oc OX durypsr, orpaandennoii

maausamu Y =X, y=1, x=0.
YTBepxkaeHo Ha 3acenanuu kadenps MaTemMaTuku « 03»052023 1., mpotokon Ne 10

W.o. 3aB. xadenpoit H.B. Bacuinesa / /
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J171s mpoBeieHus TPOMEKYTOYHOTO KOHTPOJISl 3HAHUM CTY/IEHTOB B TUCTAHIIMOHHOM (popmare
B pa3paboTaHHBIX Kadeapoit «MareMaTnka» OHJIalH-KypcaX UMEIOTCS UTOTOBBIE TECTHI.
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