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1. Henn, 3amauMm W NUIAHMPYyeMble pe3yabTaTbl OOy4YeHHMS IO
AUCHUILINHE

K OCHOBHBIM yensam OCBOEHHMS IUCHUIUIMHBI «MareMaTndeckuil aHaiu3» CleayeT
OTHECTH:

- BOCITUTAHHUE y CTY/ACHTOB 00IIel MaTeMaTHIECKON KYIbTypPHI;

- NpUOOpPETeHHE CTYIACHTAMHU IIMPOKOTO Kpyra MaTeMaTU4eCKUX 3HAHHWM, YMEHUH U
HaBBIKOB;

- pa3BUTHE CIOCOOHOCTH CTYACHTOB K HMHIYKTMBHOMY M JEIYKTHBHOMY MBIIUICHUIO
Hapsy ¢ pa3BUTHEM MaTeMaTHYECKOW MHTYHIINH;

- YMEHHE CTYyJICHTaMHU pa3BUBaTh HABBIKM CaMOCTOSTEIILHOTO HM3y4YCHHs y4eOHOU u
HAayYHOH JIUTEPATyphl, COJeprKaleil MaTeMaTHYECKUE CBEACHUS U PE3yIbTaThI;

- TOJTOTOBKY CTYIEHTOB K JEATEJIbHOCTH B COOTBETCTBUU C KBAJTU(PHUKAIIMOHHON
XapaKTepUCTHKON OakamaBpa II0 HAMpaBICHUIO, B TOM 4ucie (GOPMUPOBAHUE YMEHUH
UCIIO0JIb30BAaTh OCBOCHHBIE MATEMaTHUECKUE METO bl B TPO(ECCHOHATLHON IEATEIIEHOCTH.

- IOJATOTOBKY BBICOKOKBAIH(UIIMPOBAHHBIX KaJpOB, BOCTPEOOBAHHBIX B YCIOBHSIX
UppoBoi TYypOYJIEHTHOCTH M BBICOKHX TEXHOJOTMYECKHX DPHUCKOB COBPEMEHHOW LM(POBOI
KOHOMUKH.

K OCHOBHBIM 3a0dauam OCBOEHHs AUCHUIUIMHBI «MaTeMaTUYecKHil aHaiau3» CJenyer
OTHECTH:

- OCBOGHHE CTYACHTAaMH OCHOBHBIX NOHATHH, METOJO0B, (HOPMHUPYIOMIHUX OOIIYIO
MaTeMaTHYECKyIO OATOTOBKY, HEOOXOIUMYIO [UIsl YCIICITHOTO PELICHHUS MPHUKIIAIHBIX 3a7ad;

- (hopmupoBaHmEe y CTyaeHTa TpeOyemMoro Habopa KOMIETEHIHH, COOTBETCTBYIOIIUX €r0
HAIpaBJICHUIO TIOATOTOBKU M 00ECTICUNBAIOIINX €T0 KOHKYPEHTOCTIOCOOHOCTh Ha PHIHKE TPY/Ia.

OOyuenue 1o AucUMIUIMHE «MareMaTudecKuii aHamu3» HampaBleHO Ha (opMupoBaHHe
y oOyuaromuxcs cieayomux kommneteHuid B cootBerctBur ¢ ®I'OC 27.03.05 «MHHOBaTHKAY,
YTBEPKIEHHBIM MTpuKka3zoM MuHoOpHayku Poccun ot 31.07.2020 N 870::

Kox u HauMeHOBaHHE NHaukaTopsl 10CTHAKEHHUS
KOMIIeTEeHIHii KOMIIETEHIIH U
OIIK-1. CnocoGeH aHaIM3UPOBATH 331a4H HOIIK-1.4. 3HaeT NpUHIMIHAILHBIC
l'IpO(beCCI/IOHaJ'IBHOI\/'I IEATECIIBPHOCTH HA OCHOBE 0COOEHHOCTH MOACIUPOBAHUA MATEMATHYCCKUX,
MOJI0KEHUM, 3aKOHOB M METOJIOB B 00JI1aCTH (pu3HYCCKIX 1 XUMHYECKUX MPOLIECCOB,
MaTEMAaTHKH, €CTECTBEHHBIX U TeXHUUecKkux | PCAHASHAUCHHBIC JUL KOHKPETHBIX
HaYK TEXHOJIOTUYCCKUX MPOIECCOB, B TOM YHUCJIC

aJIUTUBHOTO MPOU3BOJICTBA;
HOIIK-1.1. Ucnone3yeT OCHOBHBIE 3aKOHBI
0a30BbIX MHXEHEPHBIX U TEXHUYECKUX
JUCLUIUINH;

HOIIK-1.2. Ncnone3yeT OCHOBHBIE 3aKOHBI
€CTECTBCHHOHAYYHBIX JUCLUILINH, IpaBuiIa
HOCTPOCHUS TEXHUYECKUX CXEM U YePTEKEH;
HMOIIK-1.3. BnageeT 0CHOBHBIMH METOIAMHU
TEXHUKO-DKOHOMHUYECKOTO aHAJIN3a,
HaBBIKAMU COCTaBJICHHS pabOYMX MMPOEKTOB B
COCTaBE TBOPYECKOM KOMaH/IbI

2. MecTo IMCUMILUIMHBI B CTPYKTYpe 00pa30BaTeIbHON POrpaMMbl

JuciumimHa OTHOCHTCS K o0s3aTrenbHOM wactu Onoka bl: Moayns «MartemaTudeckue u
€CTECTBEHHO-HAYYHBIE JUCHHUILIHHBI.
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Jucuumnimza 6a3upyeTcs Ha clenyroleH, MPOHIeHHOW JUCIUIUINHE!
- INHEWHas anredpa.
Jucuumimza «MaTteMaTndecKuil aHanu3» JIOTHYECKH CBsI3aHa € MOCIEYIOIUMHU IUCHUIUITMHAMU:
B obsazamenvrou wacmu:
- (husuka;
- TeOpeTUYECKasi MEXaHUKA;
- BJIEKTPOTEXHUKA U IJIEKTPOHUKA;
- COIIPOTUBJICHUE MAaTEPUAJIOB;
- IPOrPaMMHPOBAHUE U aJITOPUTMHU3ALINS,
- KOMIIJIEKCHOE MOJEIMPOBAHNE C IPUMEHEHUEM METO/Ia KOHEYHBIX 3JIEMEHTOB;
- npumeHenne CAE-nmporpaMM 11 pacuera IpOYHOCTH U3AEIUi;
- DKOHOMUYECKasl Teopusl U OU3HEC-IIJIaHUPOBAHUE.
B uacmu popmupyemoti yuacmuuxamu o6pazoeamensHulX OMHOUEHUL:
- KOMIIBIOTEPHOE IPOEKTUPOBAHNE UHCTPYMEHTA U 000pYyI0BaHHUS;
- aJITOPUTMBI PELIEHUI HECTAaHAAPTHBIX 3a4a4.

3. CTpykTypa U coaepkaHue TUCUMIITIMHbBI

OO6mmas TpyA0€MKOCTh JUCITUIUTHHBI COCTABIISET 4 3a4eTHBIC eAMHUIIBI -144 Jaca.

3.1. Buawbl yueOHOI padoThl M TPYA0EMKOCTh

. KonunyectBo
n/n Buna yueOHoii padoThI 4ACOB Cemectp 2
AyIMTOpHBIE 3AHATHS 72 72
B Tom uucne:
Jlexun 18 18
1.
CemuHapcKue/MpakTHYECKUE 3aHATHS 54 54
2.
JlaGopaTopHble 3aHATUS - -
CamocrosiTesibHast padoTa 72 72
IIpoMeskyTOUHasI aTTeCTALUSA OK3aMeH DK3aMeH
Hroro 144 144

3.2. TemaTnyecKuM IJIaH H3YyYCHUS TUCHHUIIJIUHBI

Pazmemén B npmiioxenun 1 k pabodeii mporpamme.

3.3. Coaepxanue pa3aejioB IMCHUILIHHbBI

BBenenue



[Ipeamer, 3agaun u conepxkaHue TUCHUIUTMHBL. OCHOBHBIC TAIbl PA3BUTHUS AUCITUTUTHHBI.
CtpyKTypa Kypca, ero MecTo M pojib B IOJATOTOBKE OakajaaBpa, CBsA3b C IPYTUMH TUCIUIUIMHAMH.

Paznen 1. IudpepennuanbHoe ucunciaenne GyHKuui 01HOM mepeMeHHOI

Tema 1. UucnoBas nocnenoBarenbHOCTh. [Ipenen yncaoBoi mocieaoBaTEIbHOCTA U €r0
coiictBa. @ynkuus. [locrpoenue rpadpukoB ¢pynkuuit. [Ipenen ¢pynkumun. OCHOBHBIE TEOPEMBI O
npenenax Gyukmuu. [lepBorit 1 BTOpoit 3amevarenbHble pesensl. CpaBHEeHHE 0ECKOHEUHO MaJTbIX
1 OECKOHEYHO OOJIBIINX BEINYNH. DKBUBAJICHTHBIE OECKOHEYHO MAJIbIC BEIIMYUHBI.

Tema 2. HenpepbIBHOCTH (DYHKIIMI B TOUKE U HA TPOMEKYTKE, TOoUkM pa3peiBa HyHKIUH,
ux Kiaccupukanus. ACUMNOTOTH rpaduka GyHKINH, UX KiIaccu(uKanus.

Tema 3. [IpousBognas pyukmuu. ['eomerpruyecknii 1 GU3NIECKUN CMBICT POU3BOTHOM.
[IpaBuna nuddepenupoBanus U GOpMysIbl BEIYUCICHUS MPOU3BOAHBIX. Tabnuia mpon3BoIHBIX
OCHOBHBIX JJIEMEHTapHbIX (QyHKIUN. Bbluncienne npou3BOAHBIX (YHKIUH, 3aJaHHBIX
pa3InYHBIM 00pa3oM.

Huddepennman. [IpousBoausie u auddepeHiuansl BRICIHX TOpsakoB. [IpubimkeHHbie
BBIUMCIICHHSI C TOMOIIBIO T PEpEeHIINATOB.

Tema 4. IlpaBuwino Jlonutans. ®opmyna Teisiopa. PackpbiThe HeonpeaeaeHHOCTEN
pasnu4yHOro THma. Pa3nokeHue OCHOBHBIX 3JIeMEHTapHbIX (yHKIME mo ¢opmyne Teitnopa.
[TpuGixeHHBIC BEIYUCIICHUSI ¢ TOMOIIBI0 (hopmyibl Teitnopa.

Tema S. OcHoBHble TeopeMbl UG GEpPEeHINATBFHOIO HCUYUCIEHUS. MOHOTOHHOCTh
byHkMHM, 3KcTpeMymbl HeoOxoaumble W JOCTaTOYHBIE YCIOBHUS MOHOTOHHOCTH, JIOKAJIBHOTO
skcTpemyMma. HccnenoBanue BwimykiocTd rpaduka Qynkmun. Touku mnepermba rpaduka
byHKINH.

OOmias cxema uccaenoBanusa GyHKIMU U 1ocTpoeHus ee rpaduka. CBoiicTBa GyHKINH,
HENpephIBHBIX Ha oTpe3ke. Haubosbiee u HaMeHblllee 3Ha4eHHs] QYHKIIUU Ha OTPE3Ke.

Paznen 2. InddepennuanbHoe ucunciaenne QyHKIUA HECKOJIbKUX MePeMeHHbIX

Tema 1. @yHKIIMN HECKOJIBKHMX IEPEMEHHBIX. JINHUU M MOBEPXHOCTH YpOBHA. YacTHbIE
npou3BoaHbie. [lomHbni muddepenuma. [Ipou3BogHbBIE CIIOKHOW (YHKIIUA HECKOJIBKUX
nepeMeHHbIX. YacTHble mpou3BoaHbIe U AuddepeHnnans Beiciux nopsakos. Teopema IBapia.

Tema 2. [IponsBoanas no HanpasieHuto. ['panuent. KacarenbHas k kpuBoi. KacatenbHas
IUIOCKOCTh M HOpMalib K moBepxHocTH. Dopmyna Teinopa. DkcTpeMyM (QYHKIIMH HECKOJIBKUX
nepeMeHHbIX. Heo0xoaumble 1 10CTaTOYHbIE YCIOBHS SKCTPEMYMaA.

Pasznen 3. UnTerpanbHoe HCHUCIEHHE

Tema 1. IlepBooOpasnas. Teopema CyIIecTBOBaHHUS HEONPEACICHHOTO HWHTErpaa.
Heormpenenenuslii HHTErpai u ero cBoicTBa. Tabiuia HHTErpajioB OT OCHOBHBIX 3JIEMEHTApHBIX
byHKIMA. MeToa HeMoCPEACTBEHHOTO HHTETPUPOBAHUS.

MeToapl HMHTErpUpPOBAHMSI C IIOMOLIBIO 3aMEHBl MEPEMEHHOW, IOJBEIEHUEM TIOJ 3HAK
nuddepennuana. MeToa UHTETPUPOBAHHMS TI0 YACTSIM.

WuTerpupoBanue paroHaIbHBIX IpoOel, MHTErpUPOBaHNE HEKOTOPBIX BUIOB UPPAIMOHATIBHBIX
U TPUTOHOMETPUYECKUX (DYHKIUH.

Tema 2. 3amaum, IpUBOAAIINE K MOHATHIO ONPENEIEHHOI0 MHTerpana. OnpenencHHbIN
WMHTETpajl, €ro CBOMCTBA. YCJIOBUS HHTETPUPYEMOCTH. MHTerpan ¢ mepeMeHHbIM MpeaeioM
unterpupoBanus. ®@opmyna Heiotona — JleitOHuna. 3aMeHa TMEpEeMEHHOM B ONpPENEICHHOM
WHTErpae.

[IpuniokeHHsT OIPENEIeHHOIO0 MHTErpajga B T€OMETPUM M MEXAaHUKE (BBIYHUCICHHE
TJIOMIAJIEH TUIOCKUX (PUTYp, JUTHHBI KPUBOM, 00HEMOB.

Tema 3. HecoOcTBeHHBIC MHTErpajbl MEPBOTO M BTOPOro pojaa (1o OECKOHEUHOMY
MIPOMEXKYTKY, OT HEOTPaHUUYEHHBIX (PYHKIIMI Ha KOHEUHOM MPOMEKYTKE), UX CBOMCTBA.



Tema 4. 3agaun, npUBOJAIINE K KPATHBIM UHTErpajaM. J{BOTHONW U TPOWHOMN UHTErpaIbl,
ux cBoiicTBa. [IpaBuia BEIYMCICHUS TBOMHBIX UHTETPAJIOB.

3.4. Temaruka NnpakTUHYeCKHX 3aHATHI MO JUCHHUILINHE
«MareMaTHYeCKHHA aHAJIN3»

No TeMa 3aHATHSA
/o
1 Pa3gen 1. Di1eMeHTBI MaTEMATHYECKOI'0 AaHAJIN3A.

UucnoBasg mnocnenoBaresbHOCTh. lIpeaen 4YucnoBOM MOCHEAOBATENBHOCTH U €O
cBorictBa. [IpaBuna mpenenbHoro nepexona. dynknus. [Ipenen ¢pynkiuu. Teopemsr o
npeznenax ¢GyHkuuu. IlepBelii ¥ BTOpOil 3amMeyaTenbHbIe PeIebl.

2 CpaBHeHHE OECKOHEYHO MajblX U OECKOHEYHO OOJIBIIUX BEIMYMH. DKBUBAJICHTHBIC
66CKOH€‘-IHO MaJibl€ BCJIINYUHBI.

(O8]

PackpsITHE HEOIIPEAECIEHHOCTEN Pa3IMYHOrO THIIA

4 HenpepsiBHOCTD PyHKITHH B TOUYKE U HA TpoMekyTke. OTHOCTOpOHHUE TIpeaesbl. Touku
paspeiBa pynkuuu. [IpuMeps! pemenus 3anad

5 [IpousBognas ¢ynkumu. [IpaBuna auddepenunpoBanus u (GOpMySIbl BBIUUCICHUS
npon3BOHBIX. TexHuka nupdepeHnpoBaHus

6 HudbdepennmpoBanne  0oOpaTHBIX  (QYHKIWNA, (YHKOHH, 3aJaHHBIX  HESBHO,
napaMeTpHuecKu, Jorapupmudeckoe 1udhepeHpoBaHue

7 Hudbdepennman. T'eomerpuueckuit cmbicn  auddepennuana. I[IpousBomnpie u
muddepeHansl  BRICIIMX  TOPSAKOB. [IpuOIKeHHBIE BBIYMCICHHUS C  ITOMOIIBIO

nudepeHnranos.

8 IIpaBuino Jlonurans. @opmyna Telnopa. PackpblTue HEONPENEICHHOCTEH PAa3InYHOIO
Tumna. Pa3ioxeHuss OCHOBHBIX JIEMEHTApHBIX PyHKIU 110 popMyse MakinopeHa.

9 [TpuGnmxeHHbIe BEIYMCIEHUS ¢ MTOMOIIBI0 (hopmyisl Telopa.

10 | [lonHoe uccnenoBanue GyHKIMNA U ocTpoenue rpadukos. [Ipumepsl

11 | IomHoe uccnenoBanue GyHKIMN U mocTpoeHue rpadukoB. [Ipumeps! (mpoaomKeHue)
CamocrostenbHas pabora Nel Ha ceMuHape o GyHKIUSAM OJHON IepEeMEHHOM

12 | Pazgea 2. PyHKUMH HECKOJbKHUX INepeMeHHbIX. JIMHUM W TOBEPXHOCTU YpPOBHS.
YacTtHble TpoU3BOAHbBIE U AU(epeHIIran MepBoro nopsaKa.

13 | Ionnuwnii auddepennnan. I[IpowsBogubie cinoxHoi GyHkmuu. [IpousBogHas GyHKIMH,
3aJaHHON HesBHO. YacTHble Npou3BOAHbIE U AuddepeHnnanbl BBHICIIUX MOPSIAKOB.
Teopema IlIBapia.

14 | Ilpon3BojHas no HanpaBJIeHUIO. I’ paiueHT.

15 | DxcrpeMyM PyHKITMN HECKOIBKUX MEPEMEHHBIX. He00X01uMBbIEe U TOCTATOYHBIE YCIIOBHS
9KCTpEMyMa.

16 | CamocrosiTesibHast paGota Ne 2 Ha ceMuMHape N0 (YHKIMAM HECKOJbKHX
nepeMeHHbIX

17 | Pa3nen 3. UHTerpajibHOE HCUHCICHHE
[lepBooOpasnas.  HeompenenmeHHblli  WHTETpaJI W €ro  CBOWCTBA.  MeTon
HCIMMOCPCACTBCHHOI'O MHTCTPUPOBAHUS.

18 | MuTerpupoBaHre C TIOMOIIBIO 3aMEHbl TMEPEMEHHOM, MOABEAECHHUEM TOJA 3HAK
g depenimana. MeToa HHTErpUpPOBaHUS 110 YACTSIM

19 | UaTerpupoBaHue palMOHAIBHBIX JpOOeH, WHTErPHUPOBAHUE HEKOTOPHIX BHUIOB
UpPPAMOHATIBHBIX (DYHKITHIA

20 | MaTerpupoBaHue TPUTOHOMETPUUECKHUX (DYHKITHIA.

21 | Boluucienue ormpenelneHHbIX HHTerpaioB mo ¢opmyne Herorona-Jlei6uuna. 3amena
NEPEMEHHOI ¥ MHTErPUPOBAHKE M0 YACTSAM B OIPEJEICHHOM MHTErpae.




22 | Ilpuno>keHUs: OMPEJCICHHOTO HMHTETpajia B TEOMETPHM M MEXaHUKE (BBIYUCIICHHE
TUI0INAACH TIOCKUX (UTYP, JUTMHBI KPUBOH).

23 | IlpunokeHus: OMPEJCICHHOTO MHTETpajia B TEOMETPHM M MEXaHUKE (BBIYUCIICHHE
00BEMOB, TUIOIIAJICH TOBEPXHOCTH).

24 | HecoOcTBEHHBIC MHTETPAIIBI TIEPBOTO M BTOPOTO POJIA, X BBIYUCIICHUE.

25 | 3agaum, NPUBOJALIME K KpPAaTHBIM HMHTErpajgam. BpluucieHue ABOMHBIX HHTErpajioB
CBEJICHHEM K MOBTOPHBIM. 3a7jaud Ha WU3MEHEHHE MOpsIKa UHTETPUPOBAHUS B JBOMHOM
HHTETpase

26 | 'eomerpuueckne © (Qu3nUecKWe TMPUIOKEHUS KPATHBIX MHTETPAIOB, IPUMEPHI
BBIYUCIJICHUS.

27 | KoHTpOJIbHOE TECTUPOBAHUE 11O KYpCY.

4. YuebHO-MeTOAM4YeCcKO0e U MH(POPMAIITMOHHOE o0ecrieueHune
4.1. HopmarTuBnbie 1okyMeHThHI U 'OCToI
1. ®I'OC 27.03.05. Uunosaruka. 2020.
2. Axanemudeckuil yueOHBIN TUIaH 110 HampaBiaeHUIo moaAroToBku: 27.03.05 MuHoBaTHKAa.

[Ipoduns: AnnutuBHbIe TexHONOTUU. Popma 0OyueHus — ounas. 2023.

Vka3 IIpesunenta Poccuiickoir @enepannu ot 01.12.2016 No 642 «Ctpaterum Hay4dHO-
TEXHOJIOTHYeCKOro pa3sutus Poccuiickoin denepaunm.

[Tpuka3z MunuctepcTBa o6pa3zoBanus U Hayku Poccuiickoit @enepanun ot 23.08.2017 Ne 816
«O6 yrBepxkaenuu [lopsimka TpPUMEHEHHsS  OpraHU3ANMUSIMH, OCYIIECTBISTIOIIMMHE
o0pa3oBaTeNbHYIO NEeSATEIbHOCTD, 3JIEKTPOHHOTO oOyueHus, JCTaHIMOHHBIX
00pa30BaTeNbHBIX TEXHOJIOTHIA TIPH peaU3aii 00pa30BaATEILHBIX TPOTPAMM)».

4.2. OcHoBHasi qUTEpPATypa

®duxteHronsl] .M. OCHOBBI MAaTEMaTHYECKOTO aHAIN3a: YIeOHHK U1l BY30B, 15-¢ u3j.,
crep. CII6, Jlanb. 2023. Yacts 1. 444 c.

®uxterronsi] .M. OCHOBBI MATEMAaTHYECKOTO aHAIKM3a: YI€OHHUK I BY30B, 14-¢ u3.,
crep. CIIG, Jlanb. 2023. Yacts 2. 464 c.

Kynpssues JI.JI. Kpatkmii kypc Maremarnueckoro aHaimsa. T1.1. JluddepenunansHoe u
MHTETpaJbHOE UCUUCIEHUS (DYHKIMI OqHON mepeMeHHOH. Psaapl: YueOHUK [DneKTpOHHBIN
pecypc]: yueob. - DnekTpoH. aaH. - Mocka: @uszmarnur, 2015. - 444 c. [Pexxum noctyma: URL:
https://e.lanbook.com/book/71994 - 3ari. ¢ 3kpaHna.]

4.3. JlonoJiHUTeJbHAS JUTEPATypa

[TuckynoB H. C. JluddepennmanbHoe W WHTErpaJbHOE HCYHMCICHHS I BTY30B. B 2-x
tomax. M.: MuTerpan - Ilpecc, 2009 — 416, 544 c. 180 3k3.

3y6koB B.I'., JIsxoBckuii B.A., Mapteinenko A.W., Munocues B.b., [Tymxkaps E.A. Kypc
MaTEeMaTHKH ISl TEXHUYECKUX BBICIIUX y4eOHBIX 3aBeneHuid. Yactu 1-4. M.: MT'T1Y, 2012.
400 »k3.

Kpatkuii kypc BbICHIEH MaTeMaTWKH [DJIEKTpOHHBIA pecypc]: y4uel. - DIeKTpoH. JaH. -
MockBa:  JamkoB wu K, 2017. - 510 c¢. [Pexum  pmocryma:  URL:
https://e.lanbook.com/book/93522. - 3ari. ¢ 3xpana. ]

byrpos f.C., Hukonbckuit C.M. Beiciias maremaTuka: y4eOHUK 171 By30B B 3-X ToMax. M.:
Hpoda, 2009.



5. HuterpanpHOoe ucuMciaeHHE (QYHKUUH OMHOM M HECKOJIBKUX MEpeMEeHHbIX. Teopus mois:
METOJMYECKHE YKa3aHWs W BapUaHTHl pacyeTHo-rpaduyeckux padot // bomynor M.A.,
boponuna C.H., ITokazees B.B., Teym b.JI., Tkauenko O.H.. M.: MI'TY «MAMMW», 2009.

6. MaremaTudeckuii ananu3. Teopust npenenoB u auddepeHnnaaTbHOe HCUUCIEHNES: OCHOBHBIC
MOJIOKEHUS TEOPHH, METOIMYECKHUE YKa3aHUsA U BapUaHTHl pacueTHO-rpaduueckux pador //
bonynos M.A., boponuna C.U., KopotkoBa H.H., Tkauenko O.1. M.: MI'TY «MAMMN»,
2009.

4.4. DuaexkTpoHHBIEe 00pa3oBaTe/IbHbIE PeCypChl

[IpoBeneHure 3aHATHI W aTTeCTAllMd BO3MOXKHO B JUCTAHIIMOHHOM (opmare C NMpUMEHEHHUEM
CUCTeMBbI JUCTaHIHOHHOTO oOyueHusi yHuBepcurera (CO-LMS) Ha ocHOBe pa3pabOTaHHBIX
kadeapoin «MareMaTnka» 3JIEKTPOHHBIX oOpa3zoBarenbHbIX pecypcoB (DOP) mo Bcem pasnmenam
MPOTPAMMBI:.

DJIeMEHTHI MaTEMaTHYECKOTO https://online.mospolytech.ru/local/crw/course.php?id=313
aHan3a

HNHTerpanbHOE UCYUCIICHHE https://online.mospolytech.ru/local/crw/course.php?id=3781
(GyHKIMH OJJHON epeMEeHHOM

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

HcUYHUCIIeHUE QYyHKITUN
HECKOJIbKUX MEePEMEHHBIX

JlonmomHUTEIbHBIC TJIaBbI https://online.mospolytech.ru/course/view.php?id=3592
MaTEeMaTH4YeCKOr0 aHalln3a

Pazpabotannbsie JOP BKII0OUAIOT TPEHUPOBOYHBIE U UTOTOBBIE TECTHI.

[Topsook npoBeneHusi pabOT B JUCTAaHIMOHHOM (opMaTre YCTaHABIMBACTCS OTIEIBHBIMU
pacropsHKeHUSMU TIPOpEKTopa Mo yueOHO#l paboTe W/MIM LEHTPOM YueOHO-METOJUYECKOM
paboTHI.

Kaxaplii cTyieHT oOecriedeH WHIMBHIYaJbHBIM HEOTPAHWYCHHBIM JIOCTYIIOM K JJICKTPOHHOM

OMOJIMOTEKE MOCKOBCKOIO IIOJIUTEXA

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

HHTepHeT-pecypchl BKITIOYAOT Y4eOHO-METOJMYECKHE MaTepualbl B JJICKTPOHHOM BHJIE,

npe/CTaBICHHbIC Ha caiiTe mospolytech.ru B pa3aene: «lleHTp MaTeMaTUYeCKOro 0Opa3OBaHUS»

(http://mospolytech.ru/index.php?1d=4486,

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

[Tone3Hple y4eOHO-METOAMYSCKHE U MHPOPMAITMOHHBIC MaTePHAJIBI TPEICTABIICHBI Ha calTax:
http://exponenta.ru, http.//eqworld.ipmnet.ru/ru/info/mathwebs.htm.

[Tepeuens pecypcoB HH()OPMAMOHHO-TEIICKOMMYHUKAITMOHHOMN ceTh «IHTEepHET» 1T OCBOCHUS

TUCIUILIMHBL: www.matematikalegko.ru>studentu, www.i-exam.ru.

4.5. JInueH3noOHHOE ¥ CBOOOHO PACTIPOCTPaHsieMOe MPOTPaMMHOe

o0ecrnieueHue
No| HaummenoBanue | Pazpabotumk I[10 HocTtynmHoCTb Ccbuika Ha Equnelii peectp
(mpaBooOmanaTens) |  (JIMIICH3UOHHOE, POCCUICKHX ITPOrpamM JJIst
CBOOOTHO OBM u b/] (npu Hanu4um)
pacnpoCcTpaHseMOe)




Astra Linux [ OOO JIunieH3noHHoOE https://reestr.digital.gov.ru/r
Common Edition | "PYCBUTEX- eestr/305783/?sphrase 1d=9
ACTPA" 54036
MoitOduc 00O "HOBBLIE Jlunen3nonHoe https://reestr.digital.gov.ru/r
OBJIAYHBIE eestr/301558/?sphrase_id=9
TEXHOJIOT'N" 43375
4.6. CoBpeMeHHbIe IPodecCHOHAIBHBIE 0a3bl JAHHBIX U

I/IH(l)OpMaIII/IOHHLIe CIIPaBOYHLIC CUCTEMBI

Ilepeyenns pecypcoB cetu UHTepHET, JOCTYNHBIX AJI51 OCBOCHUS IMCUMILINHBI:

HaunumenoBanue

Ccblika Ha pecype

JocrynHocTh

NudopManmoHHO-CIIPABOYHBIE CHCTEMbI

https://stackoverflow.co

JocTtynHa B ceTn

00pa3oBaTeNbHBIX CTAaHIAPTOB
BbICIIIET0 00pa30BaHuUs

Stack Overflow o/ WuTepHer 6e3
OTpaHUYECHUN

Undopmanuornsie pecypesl Cetu htp:// www.consultant.ru | locrymmio

Koncynprantlimoc : : .

ITopran ®enepanbHbIX

Lo YTabe BeL http://www.fgosvo.ru. HoctymHo

DJIeKTPOHHO-0MOJIMOTEYHbIE CHCTEMbI

noJinTeMaTu4eckasi peepaTuBHO-
oubnuorpaduueckas u

Jlanp https://e.lanbook.com/ HoctymHa B cetn
Wntepuer 6e3
OTpaHUYECHUI

IPR Books https://www.iprbookshop | locTymnna B ceTn

ru/ Wureprer 6e3
OTpaHUYECHUIN
IIpodeccnonanbHbie 0a3bl JAHHBIX

ba3za nanHBIX HaydHOMH http://www.elibrary.ru HoctymHo

ANEKTPOHHOU OMOTMOTEKH

(eLIBRARY.RU)

Web of Science Core Collection — | http://webofscience.com | JoctymHo
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HayKOMETpHYeCKast
(bubmmomeTpuueckas) 06a3a TaHHBIX

5. MaTepuaJIbHO-TEXHUYECKO€e o0ecnevyeHne TN CIUIINHBI

MarepunansHo — TexHHYECKast 0a3a yHUBEpCUTETa 00ECIIeunBaeT MPOBECHNE BCEX BUOB
3aHATHUH, IPETYCMOTPEHHBIX YU€OHBIM IJIAHOM, U COOTBETCTBYET JACHCTBYIOIUM CAaHUTAPHBIM U
IPOTHBOIIOKAPHBIM ITPABUIIaM M HOPMaM.

Kadenpa «Marematuka» He pacroyiaraeT COOCTBEHHBIM ayJUTOPHBIM (OHIOM U
HCIIONIB3YET YUeOHBIC ayUTOPUHN U3 001Iero ¢hoHIa YHUBEPCUTETA.

I[Ipu HeoOXoAMMOCTH Ui TPOBEACHUS HMHTEPAKTUBHBIX MPAKTUUYECKUX 3aHATUN
HCTIONIB3YIOTCSI KOMITBIOTEPHBIE KJIACCHI YHHBEPCHUTETA.

6. MeTonnueckue peKOMeH aluu

6.1. MeToan4yeckue peKOMEHIANUM JIJISl IPENoaaBaTe/ I
10 OPraHu3aluu 00y4YeHUu s

[Ipexne Bcero, cieayer oOpaTuTh BHUMAHHE CTYJIEHTOB Ha TO, YTO NMPAKTUYECKU BECh
M3y4aeMbIii UMU MaTepHuall He TpeOyeT KaKOM-TH00 CIeuaaIbHON (JIOTTOJTHUTEbHON ) TOATOTOBKH
U BIIOJIHE MOXET OBbITh YCHEIIHO HW3YYeH, €CIM CTYACHThl OyayT Imocemarb 3aHATHS,
CBOEBPEMEHHO BBIMIOJIHATH JOMAIIHHUE 3aJaHUs U MTOJIb30BaThCA (TP HEOOXOAMMOCTH ) CUCTEMOM
IUTAHOBBIX KOHCYJIbTALIMI B TEUEHUE KaKJ0ro ceMecTpa. Bomienmine B Kypc MaTaHaIn3a pasieibl
ABIISIOTCS KJIACCUYECKUMH, B TO K€ BPEMsI OHU MPAKTHUYECKU OPUEHTHPOBAHBI, TAK KaK UMEIOT
HIMPOKOE PaclpOCTPAHEHHUE JUIsl PELICHUs Pa3HOro poja 3ahad BHYTPU CaMON MaTeMaTUKH U
MPUKIAIHBIX 3a7a4. MIX ocBoeHHEe MOMOXKET CTyJeHTaM JIOTUYECKU BEPHO, apryMEHTHPOBAHO U
SCHO CTPOUTHb YCTHYIO U IMCBMEHHYIO pE€4Yb, YCIELIHO NPUMEHATh HAKOIUICHHBIC 3HAaHUS B
npohecCuOHANBEHOM e TENbHOCTH.

Heob6xomuMo ¢ caMoro Havana 3aHATHH PEKOMEHIOBAaTh CTYACHTAM OCHOBHYIO U
JOTIOTHUTEIIBHYIO JIUTEPATYPY, a B KOHIIE CEMECTpa J1aTh CIUCOK BOMPOCOB JIJIsl TIOATOTOBKHU K
IK3aMEHY.

Ha nepBom 3aHsATHN IO JUCHUILIMHE ClIEAYeT 0053aTeIbHO MPOUH(OPMUPOBATD
CTYAICHTOB O BHJIE M (hopMax TEKYLIEH U MPOMEKYTOUYHOU aTTeCTaluii 0 AUCHUIUINHE, CPOKAX
UX MPOBENICHUS, YCIOBUAX JOIMYyCKa K IPOMEXKYTOUYHOM aTTeCTalluy, TPUMEHSIEMbIX BUJIaX
IIPOMEXYTOUYHOTO KOHTPOJIS.

W3noxxeHrne TeopeTHUeCcKOro Marepuaia JOJKHO COMPOBOXKAATHCS WIUTIOCTPATUBHBIMU
IpUMepaMu, TIIATEILHO OTOOPAHHBIMH MPENoaBaTeiIeM TaK, YTOObI TEXHUYECKUE TPYAHOCTU U
BBIKJIQJIKM TPU PELUICHUH 33Jayd HE OTBJIEKAJIM OT TJaBHOTO: OCMBICIEHHUS HAEU U CYTH
IpUMEHsieMbIX MeTooB. ClelyeT Bceraa yka3blBaTh NPUMEPbl IMPAKTHUECKOTO IPUMEHEHUs
PacCMOTPEHHBIX HA 3aHIATUAX YpaBHEHUH U (popmyIt.

[IpakTryeckue 3aHATHS JOJDKHBI OBITh OPraHMU30BaHBI IIPENoaBaTeIeM TaKuM 00pa3oM,
YTOOBl OCTaBAJIOCH BpeMs Ha MEPUOJMYECKOE BBIIOJHEHUE CTYJEHTaMH HeOOJbIIOH
CaMOCTOSITENIbHOW PabOThI B ayTUTOPUU JJISl IPOBEPKU YCBOCHUS M3JI0KEHHOT'O MaTepHaa.

[IpenogaBaTens, BeAyHIMI MpaKkTUYECKHE 3aHSATHS, JOJHKEH COIJIacoBbIBaTh y4eOHO-
TEMAaTUYECKHI TUIaH 3aHATHH C IEKTOPOM, HCIIONIb30BaTh EAMHYIO CUCTEMY 0003HAYCHUH.

[IpenomaBaTento cienyer J00WMBAThCS CHUCTEMATHYECKOW HEMPEPBHIBHOM  pabOTHI
CTYZICHTOB B T€YCHHE CEMECTPa, HEOOXOAUMO BBISBISTH CUIIBHBIX CTYACHTOB M NMPHUBJIEKATH UX K
Hay4yHOI paboTe, K y4acTHUIO B pa3HOT0 poja OJIMMITHAgaxX U KOHKypcax.
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CTyZneHT [OJDKEH OIIyIlaTh 3auHTEPECOBAHHOCTh IIPENOAABATENS B JOCTHKEHHUU
KOHEYHOI'0 pe3yJibTaTa: B IPUOOPETCHUH 00YJarOIMMUCS IPOYHBIX 3HAHUH, YMEHUHN U BIIaJICHUS
HaKOIJICHHOM nH(pOopMaIMei s peleHus 3a1a4 B popeCCUOHATbHON AeATEIIbHOCTH.

6.1.1. O6pa3oBare/ibHbIe TEXHOJIOTHHU

[IpoBeneHue 3aHATHI U aTTecTalliii BO3MOXKHO B JUCTAHIIMOHHOM (opmare C
MPUMEHEHUEM CHCTEMBI AWCTaHIMOHHOro o0ydeHusi yHuBepcutera (CIO-LMS) Ha ocHOBe
pa3paboTaHHbIX Kadenpoil «MaTeMaTHKay 31eKTPOHHBIX 00pa3oBaTesnbHbIX pecypcoB (DOP) mo
BCEM pazziejiaM IporpamMMmsl (M. 11. 4.4).

[Mopsimok mpoBeneHus: paboT B NUCTAHIIMOHHOM (hopMaTe YCTaHABIMBACTCS OTACIbHBIMU
pactopsDKeHUSIMHA  TIPOpEKTopa 1o y4eOHOW paboTe W/WIIM LEHTPOM Y4eOHO-METOAMYECKOM
paboTHI.

6.2. MeToan4yecKkue yKa3zaHus JJis1 00y4AIOMIUXCHA M0 OCBOCHUIO
AMCUMILTHHBI

Paznen 1: nudpdepenunaibuoe ucuncjienne GyHKIUA 0THOH NepeMeHHOM

[Tpu u3yuenun quddepeHnnaIbHOro UCUnCIeHUs QyHKINUN 0THOM TepeMeHHOM oOpaTuTe
BHHMaHHE Ha OHATHE Npefena GyHKIUU B TOYKE M METOBI ero Beruucienus. [Ipexen — oqHo u3
OCHOBHBIX TOHATHH MaremMaTuyeckoro ananusa. Ilpu BblYMCICHHU TpenesnoB (QYyHKIMH HAJo,

NPEXJIe BCETo, BBIACHUTH XapaKTep HEOINPEIeICHHOCTH 0 oo . UtoOmbI
OBJIAJICTh TEXHUKOW PEIICHUS 3a7a4 Ha BBIUYMCIICHHUE MPECIIOB, HAJ0 3HATH JBa 3aMeYaTelbHbIX
npezena, TabJIuIly SKBUBAJICHTHBIX OECKOHEYHO MaJIbIX, TIpaBuiIo JlomuTas, pa3iinyHble TPHEMBI
PacKpBITHS HEONPEACICHHOCTEH B 3aBUCHMMOCTH OT BHJa (YHKIHHA WM PEIIUTh JOCTATOYHO
00JIbII10€ KOJIMYECTBO 3a]1a4.

[Ipn w3ydeHuHn TeM, MOCBAIMICHHBIX MPOM3BOAHOW W nuddepeHnuany QyHKIUA, HAIO
OCMBICIIUTh UX TEOMETPUYECKUI CMBICII, TOHUMATh pa3indre Mex a1y HUMU (nuddepeHmarn - 3o
IJIaBHAsl JIMHEWHAasl 4acTh npupameHus GyHKIuu). TBepao 3HATh (Kak TaOJWIy YMHOXKCHHS)
dopmynbl  auddepeHIMpPOBaHUS ~ OCHOBHBIX — JJIEMEHTApHBIX  (QYHKUMH W TpaBuia
nuddepenrpoBanns (Bce, KOHEUYHO, HO OCOOCHHO MpaBmwiIo AU(GHEPEHITUPOBAHUS CIIOXKHOMN
GyHKIUN).

OO0paruTe BHUMaHHE TaKKe Ha 0COOCHHOCTH nuddepeHupoBanms QyHKIHHN, 3aJaHHBIX
B HESIBHOUM (popMe, TapaMeTpHUECKH, Ha TIPUEM JIoTaprupMIIecKoro AudpepeHInpoBaHusl.

Crnenmyer 4YeTKO 3HaTh W yMETh MNPHUMEHSATh aJITOPUTM HCCICAOBAaHUS (YHKIMA U
MOCTPOCHUS TPadUKOB: OMPEICTICHIE TOYCK pa3phiBa (M UX KIACCH(PUKAIUIO), ACUMITOT rpaduka
(BepTHKaIbHOM, HAKJIOHHOW, TOPU3OHTAJIBHOM), HEOOXOAUMBIE H JIOCTATOYHBIC YCIIOBUS
MOHOTOHHOCTH (DYHKITUH, CYIIECTBOBAHHSI JIOKAILHOTO SKCTPEMYyMa, IIPOMEKYTKOB BBIITYKJIOCTH
Y BOTHYTOCTH (YHKIIMHM U TOYEK Teperuoa.

Pasznen 2: nudppepenunanbHoe ucuncjieHne GyHKIUIA HECKOJIbKHX NePeMeHHbIX

[Ipyn w3yueHuu HaHHOTO pasaena oOpaTUTe BHUMAHUE HA TO, 4TO (YHKUIHUSA IBYX
MEPEMEHHBIX MMEET HArJISIIHBII Te€OMETPUYECKUH CMBICI — 3TO MOBEPXHOCTh B TPEXMEPHOM
MPOCTPAHCTBE

Hago ocMbIcnuTh MOHSATHS YacTHBIX HPOU3BOAHBIX W MONHOro nuddepeHmana u
OCOOCHHOCTh WX BBIYHCJICHHS, OBJIAJIETh TEXHUKOW BBIUYMCICHUS MPOU3BOIHBIX OT CIOXKHON
(GYHKIIMM HECKOJbKHX MepeMeHHbIX. CreayeT oOpaTUTh BHUMaHHE HAa TO, YTO IS (QYHKUIUU
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z=2z(x,y) CMEIIaHHbIE 4YacTHBIE IPOMU3BOAHLIE BTOPOrO IOPAAKA PaBHBI MEXKIY COOOI:
2 2
0z 0z

Oxdy  Qyox (teopema IlIBapiia), To ecTh MOPSAOK AU HEepPEHINPOBAHHS HE HMEET 3HAUCHHSI.
JIiist GYHKIIMU HECKOJBKUX MIEPEMEHHBIX CKOPOCTh H3MEHEHHUS! (PYHKIIUH B TIPOU3BOJILHOM
HAlpaBJICHUH XapaKTEPU3yeTCsl MPOU3BOJHON IO HAIMPABICHHIO, a HAUOOJbIIAs CKOPOCThH
M3MEHEeHHs (DYHKIMK OyIeT B HAPABJICHUH BEKTOPA TPAMEHTA.
Creqyer oOpaTuTh B TOW TeMe BHHMAaHHE Ha HEOOXOIMMOE M JOCTATOYHOE YCIOBHSI
CYIIECTBOBAHHUS IKCTpEMyMa (YHKIIMH HECKOJIBKUX MIEPEMEHHBIX.

Pa3znen 3: uHTErpajibHOE HCUMCIEHHE

B uHTerpampHOM HMCYHMCICHMM peliaeTcs 3ajada, oOpaTHOM  TOH, KOTOpas
paccMartpuBanack B tuddepeHImatbHOM HCYUCICHUH: HEO0X0IMMO HAUTH TSI JAaHHOW (DYHKITH

f () TaKkyl (QYHKIUIO, IPOU3BOIHAS OT KOTOPOM ObLTa OBl paBHA 3ajaHHOU. MIHTErpHpOoBaHue
(GyHKIMI — JOCTaTOYHO CIOXHBINA pa3/iesl MaTEMaTHKH, OBJIJIETh KOTOPBIM MOHO TOJIBKO, €CIIU
CTYACHT «BO3BMCT» NOCTATOYHO 6OJ'H>H_IOG KOJIMYCCTBO UHTCTPAJIOB pa3HOT'0 THUIIA.

Hago TtBepno 3HaTh TaONMIly HHTETPAJIOB OT OCHOBHBIX AJIEMEHTapHbBIX (QYHKIH,
OCHOBHBIC METOAbI HHTCTPUPOBAHUA (3aMeHa HepeMeHHOﬁ, IIOABCACHUC mon 3HaK
mubdepeHnrana, HMHTETPUPOBAHME [0 YaCTAM, IMPUEMbl BBIYMCICHUS HWHTETPalioB OT
paLMOHATBHBIX Apo0ei, OT pa3HOTrO TUIIA TPUTOHOMETPUUECKUX (DYHKITHIA).

Hago ocMbICiuTh €IMHCTBO TMOAXOAAa K TOCTPOEHHUIO OIpEAETICHHBIX, KpPaTHBIX,
KPUBOJIMHENHBIX, IOBEPXHOCTHBIX UHTETPAJIIOB — IIOCTPOEHUE HEKOTOPOM MHTErPAIBHON CYMMBI
Y NIPEJIECTIbHbBIN EPEXO/.

3HaTh TEOMETPUYECKHI CMBICI W OCHOBHYIO (DOPMYITY BBIYHCICHHS ONpPEAETICHHbIX
uHTerpasioB — ¢opmyny Herotona — JleliOnuia, reomerpudeckue u (pU3NUECKUe MPUITOKEHUS
OTIpENIeNICHHBIX M KPaTHBIX HMHTETPajioB, YMETh HAXOIUTh IUIOUIA[b IUIOCKON (UTYpHI, IJIUHY
KpHUBOI1, 00bE€M U IIOIIAb TOBEPXHOCTH TEJ BPALICHUS.

7. ®OHJ OLICHOYHBIX CPEACTB

@OoH/ OIICHOYHBIX CpeACTB IpezacTaBieH B [Ipunoxenun 2 k paboueil mporpamMmme U BKIIIOYAET
pasnens:

1. MeTo bl KOHTPOJIS U OLICHUBAHUS PE3yJIbTaTOB O0yUEHUSI.
2. lllkana u KpUTEpUU OLIEHUBAHUS PE3YIHTATOB OOYUCHHUS.
3. O1ieHOYHBIE CPEICTBA.

3.1. Texymuii KOHTPOJIb.

3.2. [IpomMexxyTouHas aTTecTarus.
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Ilpunoscenue 1

TemMaTnyeckuil IVIAH JUCUMILIMHBI «MaTeMaTHYeCKUHA aHAJIN3» M0 HANIPABJICHUIO MMOAT0TOBKH
27.03.05 «MHHOBATHKA»
HHpopuib «ANTUTHBHBIC TEXHOJIOT MU

(0axanasp)
®opMma 00yYeHHUs - OUHAS
TI'ox nadopa 2023/2024
Buasbl yyeOHoli padoTsl,
Buanl caMocTOoATEILHOM ®opmbl
BKJIIOYAsl CAMOCTOSITEIbHYIO paGoTbI aTTeCTAI
Ne Ceme Hepneasn padoTy CTYy1eHTOB,
Pasznen CtyaeHToB Hu
n/n CTP | Cemectpa M TPYA0EMKOCTb B 4acax
J | I/C | JIa6 | CPC | KCP KP | KIT | PE ) Peg Kp| 2 3
P | epar
Bropoii cemecTp

Paznen 1. Auddepennuanbuoe

HCYHUCIeHHe (PYHKIUHA OHOMI

nepemMeHnHoi. Yucmosas

MoCcIen0BaTeNbHOCTS. [Ipeaen

YHCIIOBOM MOCIIE0BATEILHOCTH U
L1 | ero cpoitersa. IIpaBuia 2 1 2 2 4 +

npeneiabHoro nepexoaa. OyHKIus.

[Ipenen ¢pynkuuu. Teopemsl 0

npeaenax GyHKIHUH.

Boiiaua 3aganuii PI'P Ne 1 no

MATEeMAaTHYeCKOMY aHAJIH3Y.
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1.2

IlepBbIl 1 BTOPOM 3amMedaTelIbHbIC
npenensl. becKoHEeYHO Manble U
OECKOHEYHO OO0JbIINE BEIUYUHBL
OKBUBAJICHTHbBIE 0ECKOHEYHO
Majble  BEIWYUHBL.  PackpbiTue
HEONPENEIEHHOCTEN Pa3HOro TUIIA.

1.3

HenpepbIBHOCTH GYHKINN B TOUKE U
Ha TnpoMexyTke. OIHOCTOPOHHHE
npenensl. Touku pa3peiBa PyHKINH,
WX KJIacCU(pUKAIHSI.

1.4

[TpousBoaHas byHKIIHH.
['eomeTpuueckuii 1 MeXaHHMYECKUM
CMbICT  mpous3BogHOU. [IpaBuiia
muddepeHpoBaHus 1 (HOPMYIIbI
BBIYHMCIICHUS IIPOU3BOJHBIX.
Tabnuua mpoU3BOJHBIX OCHOBHBIX
ayieMeHTapHbIX (QyHKIMH. TexHuka
muddepeHmpoBaHus

1.5

Huddepenuman. IlpousBogHsie u

muddepeHmaTb BBICIITHX
MOPSIKOB. [TpubnmxenHble
BBIYUCIICHUS c TIOMOIIIBIO
g depeHIanos.

1.6

IIpaBuno  Jlomurana. dopmyia
Teinopa. Pa3noxeHuss OCHOBHBIX
AJIEMEHTapHBIX byHKInl o
dbopmyne Teiinopa. [IpubnmxeHHBIC
BBIYUCIICHUS C TIOMOUIBIO (DOPMYIIBI
Teinopa.
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1.7

OcHoBHbIE TEOPEMBI
Qg QepeHIaIbHOr0 UCUUCICHHS.
MOHOTOHHOCTh byHKuuy,
sKcTpeMyMbl. HeoOxomumble u
JIOCTaTOYHBIC yCIIOBUS
MOHOTOHHOCTH, JIOKaJILHOTO
3KCTpEMyMa. HccnenoBanue
BBIMYKJIOCTH rpaduka QyHKIUH.
Touku nieperuda.

1.8

OOmass  cxema  HCCIEIOBaHUS
(yHKIIMH ¥ TTIOCTPOCHUS e Tpaduka.
CaoiicTBa (pyHKIUI, HEMTPEPBIBHBIX
Ha orpe3ke. Haumbompmiee wu
HauMEHbIIIee 3HAUYCHUS (PYHKIINH Ha
OTpe3Ke.

CamocrositeibHas padora Nel Ha
ceMUHape MO0 (PYHKUMAM OXHOM
nepeMeHHOn

1.9

Pa3znes 2. @yHKIHMS HECKOJIbKHX
nepeMeHHbIX. [Ipenen u
HEMPEPBIBHOCTb. OcHOBHBIE
CBOWCTBA HENPEPHIBHBIX ()YHKIIHA.
Yactuble mnpou3BojaHbie. [lomHbIM
muddepeHmman.

Boeigaua 3amanuit PI'P Ne 2 mo
dyHKIMAM HECKOJbKHX
IepeMeHHbIX

1.1

[Tpon3BoaHbBIE CIOXKHON (YHKIHH
HECKOJIbKUX TMEepEeMEHHBIX. YacTHbIe
NPOU3BOJHBIE U U EepeHITHAIbI
BBICIIUX  IOPSAJAKOB. Teopema

10
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[IBapua. IIpousBoHas o
HanpawjeHUIO. [ paueHt.

1.1

OKkeTpeMyM (QYHKIMH HECKOJIBKHX
nepeMeHHbIX. HeoOxoaumble u
AOCTATOYHBIC YCJIOBUSA SKCTPCMYyMa.
CamocrositeqbHass padora Ne2 Ha

11

1.1

ceMHUHape 1o pynxuuam
HECKOJbKHX IepeMeHHBIX

Pa3zgen 3. HuTerpajabHoe
HCYHCICHHE

[TepBoobOpasnas. HeomnpeneneHHBbIi
WHTETpall U ero cBoicTBa. Tabmuia
HHTCTpaJIOB oT OCHOBHBIX
aJeMeHTapHbIX GyHKIUA. MeTton
HETMOCPEICTBEHHOTO
MHTErpUPOBAHUS.

Boiiaua 3apanunii PI'P Ne 3 mo
HHTErpajbHOMY HCYHMCIECHHUIO

12

1.1

WNHterpupoBanue ¢ IOMOILIBIO
3aMEHBI IEPEMEHHOM, MOJBEACHUEM
nox 3Hak auddepenimana. Meron
MHTETPUPOBAHUS IO YACTIM

13

1.1

WNHTrerpupoBanve  palMOHAIBHBIX
npobei WHTETPUPOBAHUE
HCKOTOPBIX BUIOB
UppaIMOHATEHBIX "
TPUTOHOMETPHUYECKUX (DYHKIUH.

14

1.1

3ajaun, MPUBOIANIUME K TOHSITHIO
OMpeIETICHHOTO WHTErpana.
CBoiicTBa ONPEACICHHOTO
unrerpana. @opmyna HeroToHa-
Jletibnuma. 3amMeHa mepeMeHHON |

15
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HHTCIPUPOBAHUC 110 YaCTAM B
OIPCACIICHHOM UHTCTPAJIC

1.1

[Tpunoxenus ONPEACICHHOTO
WHTErpaia B reOMETPUU U MEXaHUKE
(BbIUMCIIEHUE IUTOMIA/Ield MIIOCKHUX
¢buryp, ATMHBI KpPHUBOH, OOBEMOB,
TIJI0INA e TTOBEPXHOCTH).

16

1.1

Hecob6cTBenHbIe WHTETPaJIbI
IepBOrO0 W BTOPOTO poja, uX
CBOMCTBA.

17

1.1

3ajaud, NPUBOIAIIME K KpPATHBIM
uHTEerpanaMm. J[BOMHONW M TPOMHOM
HMHTETPAIIbI, ux CBOMCTBA.
Brruncienne ABONHBIX MHTErPAJIOB
CBEJICHUEM K MTOBTOPHBIM.
I'eomerpuueckue u  (uMIecKue
MPUJIOKEHUS KPATHBIX UHTETPAJIOB
KoHTpoJsibHOE TECTHPOBaHUE

18

dopMa aTTecTalluU

19-21

Bcero yacoB nmo fucuuIJInHe

18

54

72

PT

caM

pa6
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Ilpunoswcenue 2

®OH/J ONEHOYHbLIX CPEIACTB
O AMCIUITJIMHE

«MaTeMaTHYEeCKHUN aHAJIN3)»

Hanpasnenue noaroroku: 27.03.05 «MHHOBaTHKa»
[Ipoduib: «ATTUTUBHBIC TEXHOIOTHI)
®opma o0yyeHus — ouHasl.

Kadenpa: «MatemaTuka»

1. MeToabl KOHTPOJISA M OLICHMBAHUS Pe3ybTATOB 00y4eHH S

JIJ1st KOHTPOJISI YCTIEBAaEMOCTH M Ka4eCTBa OCBOCHHUS JUCIUIUIMHBI HACTOSIIEH MPOrpaMMoin
IPEIYCMOTPEHBI CIIETYIONIUE BUIBI KOHTPOJIS:
- KOHTPOJIb TEKYIIEH YCIeBaeMOCTH (TEKYITUH KOHTPOJIb);
- MPOMEXYTOYHAs aTTeCTaus (IK3aMeH).

2. lllkana 1 KpUTEPUHU OLIEHUBAHUSA Pe3YyJIbTATOB 00y4YeHH sl
®opMa NPOMEKYTOYHOM aTTEeCTALUM: IK3aMeH

[TpomesxyTouHas aTTectanus oOy4yaromuxcs B hopMme sK3aMeHa IPOBOJUTCA 110 pe3yIbTaTaM
BBITIOJIHEHHUSI BCEX BUJOB YUEOHOH pPabOTHI, MPEIyCMOTPEHHBIX YUEOHBIM IUIAHOM IO JaHHOU
JUCLHUIIINHE, IIPH 3TOM YYUTBIBAIOTCSA PE3yJbTaThl TEKYIIETO KOHTPOJIA YCIIEBAEMOCTH B TEYCHUE
cemecTpa. OLeHKa CTETIEHU JOCTHKEHUS 00yUJarOIIUMUCS IIAHUPYEMBIX PE3yJIbTaToB 00yUEeHHUS 1O
JUCLHUIIIMHE IIPOBOAUTCSA IIPENOAABATENIEM, BEAYIIUM 3aHATUSA [0 AUCLUIUIMHE METOIOM
DKCIIEPTHON oOLEeHKU. [0 mToraM mnpoMeKyTOYHOM arTecTalMy IO JUCLUIIIMHE BBICTABISAETCA
OLICHKA «OTIUYHO», «XOPOIIO», «YAOBIECTBOPUTEIBHO» HIIU «HEYIOBICTBOPUTEIIBHON.

IIkaaa oneHUBaHUA Onucanne

BoimonHensl Bce o00si3aTe/ibHbIE YCJIOBHS MOATOTOBKH
CTY/IeHTA K NPOMEKYTOYHOH aTTecTAalluM, IIPETyCMOTPEHHBIE

MPOrpPaMMOit JUCIUATUIMHEL CryneHr JEMOHCTPUPYET
COOTBETCTBME 3HAHMI, YMEHUW, HaBBIKOB IIOKAa3aTellsIM,
OtnuyHO MPUBEJACHHBIM B Ta0JHIAX, ONEpUpPyeT MNPUOOPETCHHBIMU

SHaHUAMU, YMCHHUAMU, HABBIKAMH, IPUMCHACT UX B CUTyallUAX
MOBBIIIEHHON CIOKHOCTU. IIpu 3TOM MOTYT OBITH JOMYIIEHBI
HE3HAYUTCIIbHBIC OH_II/I6KI/I, HCTOYHOCTH, 3aTPyAHCHUA TIpHU
MEePEHOCe 3HAaHWI M YMEHUI Ha HOBBIE, HECTAHJAPTHHIE 3a1a4UH.
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Xoporo

BreimonHeHsl  Bce  00si3aTesibHBbIE  YCJOBHS MOATOTOBKH
CTY/J€HTA K MPOMEeKYTOUYHOM aTTecTaluu, MpeyCMOTPEHHBIE
porpamMMmoit JTACITUILTUHEL. CryneHt JTEMOHCTPUPYET
COOTBETCTBME 3HAHMI, YMEHUW, HaABBIKOB IOKAa3aTelsM,
NPUBEJCHHBIM B TaOJMIAaX, ONEPUPYET NPHOOPETCHHBIMU
S3HAHUSAMHU, YMCHUSAMU, HAaBBIKAMU. B 10 *xe BpEMs IIpU OTBCTC
JIOMYCKAaeT HECYIIECTBEHHbIE MOTPEIIHOCTH, 3a/Jaud PEUIaeT C
HeJI0UYeTaMM, HE BIUSIONIMMH Ha OOITUI X0 pEeIICHHUS.

VY 10BIIETBOPUTEIBHO

BeimonHensl Bce 00s13aTesIbHbIE YCJOBHS MOATOTOBKH
CTYIeHTAa K NPOMeKYTOYHON aTTecTalMu, IPEIyCMOTPEHHBIE
nporpaMmoii  muctuiimHbL.  CTymeHT — JE€MOHCTpPUpPYET
COOTBETCTBME 3HAHMI, YMEHUW, HaBBIKOB IIOKAa3aTellsM,
NPUBEJCHHBIM B TaOJMIAaX, ONEpUPYET NPHOOPETCHHBIMU
3HaHUSMH, YMEHUSAMH, HaBbIKaMu. Ho moka3biBaeT Hermyookue
3HaHUS, TPU OTBETE HE JIONMYCKAaeT TpyObIX OIIMOOK WM
MPOTHUBOPEYHHi, OJJHAKO B (POPMYITMPOBAHUHU OTBETA OTCYTCTBYET
JOJKHAS CBSI3b MEKAY aHAJIM30M, apryMeHTalluel U BbIBOIaMH,
B PELICHUM 3a/a4 MOTYT COJIEp:KaTbCsi IpyOble ommOku. s
MOJyYeHUs MPABWIBHOIO OTBETa TPEOYIOTCS YTOUHSIOLIME
BOTIPOCHI.

HeynosierBopurensHo

He BbimonHeHsl o0si3aTelbHbIe YCJOBHSI MOATOTOBKH
CTY/IeHTA K NMPOME:KYTOYHOH aTTecTAalluM, IIPETyCMOTPEHHBIE
nporpammoit nuctuiiuibl, WJIM cTygeHT neMOHCTpupyet
HEMOJIHO€  COOTBETCTBME  3HAHWH, YMEHMH,  HaBBIKOB
MPUBEACHHBIM B Ta0NMIax, JJOMYCKAIOTCS 3HAYUTENIbHbBIE
OLIMOKH, IPOSBIISETCS OTCYTCTBHE 3HAHUHN, YMEHU N, HABBIKOB IO
psady ToKazaTeled, CTYAGHT HCHBITBIBACT 3HAUYUTEIbHbBIC
3aTPyQHEHH IIPU OIIEPUPOBAHUY 3HAHUSIMU U YMEHUSAMU.

3. OueHo4YHbIE CPeICTBA

1/

HaunmenoBanue
OLICHOYHOTO
CpeacTBa

IIpencrasienue
OLICHOYHOI'O CPEACTBA
B ®OC

Kparkas xapakTepucTHKa OL[EeHOYHOTO
cpeacTBa

KonTponbHas
(camocTosiTenTpHAS)
pabota

(KP)

CpenctBo MPOBEPKU yMennii | KoHTposbHbIE

IPUMEHATH IOJYYCHHBIE 3HAHUSA I
peleHus 3aaad ONpPENEIEHHOIO THUIlla
10 TEME WIH pa3leiy

3aJaHus




2 | PacuerHo- CpenctBo IIPOBEPKU ymenuil | Kommiekr 3amanuit
rpaguyeckas pabota | TPUMEHSATh IMOJXYYEHHBIE 3HAHUS TO | JJIs BBITTOJTHEHHS
3apaHee ONpPEJEICHHON METOAMKE JUIsl | pacdeTHO-

pelieHus 3aJa4 WM 3aJaHuid 1o | TpaduyecKkoi paboThl
MOJTYJIF0 WJIU TUCLUIINHE B IEJIOM.

(PTP)

CpencTBo KOHTpPOJIA, OpPraHU30BaHHOE
KakK cIIerraibHast Oecena
IeIarornyecKoro paboTHHKA C
YcTHBIA onpoc 00y4aromUMCS Ha TEMBI, CBA3aHHEIE C Bompocsl o
cobecenoBaHue, H3y4aeMoi JTUCIMILINHOM, u TeMam/pazzaenam

(YO) paccuMTaHHOE Ha BBICHEHHWE O0BeMa JUCLUATIIIMHBI
3HaAHUI obOydaromerocs o
OTIpeIeTICHHOMY paszzeny, TeMeE,
npoOJeMe u T.11.

Cucrema CTaHJApTU3UPOBAHHBIX
3aJIaHuH, IIO3BOJISTIONIAs
aBTOMATU3HD Bapuant tecra
OBaTh MPOLENYPY HU3MEpPEHHs YpPOBHS
3HAaHUI U yMEHUI 00y4Jaronierocs.

Tect
4 (T)

5 | DK3aMeHalMOHHbIE CpencTtBo NpOBEpKHM 3HAHWM, yMEHUH, | DK3aMEHallMOHHbIE
OMJIETHI HaBBIKOB. MOJKET BKJIIOYATH KOMIUIEKC | OMJIETHI

TEOPETHUYECKUX BOIIPOCOB, 3ajad,
(9B) MPAKTUYECKUX 3aJIaHHI.

3.1. Tekymmii KOHTPOJIb

OneHouHbIE CPENCTBA TEKYHIETO KOHTPOJIS YCIIEBAEMOCTH BKIKOYAIOT KOHTPOJIBHBIE BOIIPOCHI
U 3aJjaHus B popMe OJTaHKOBOTO TECTUPOBAHMS ISl KOHTPOJISI OCBOCHHUS 00yUarOIIUMUCS Pa3/IenoB
JUCLUIIINHEL, pueM PI'P.

Conep:xkanue pacueTHO-rpaduyecKux pador.

PacuerHo-rpadguyeckas padora Nel mo nuddepeHunaibHOMY HCHUCTCHUI0 QYHKIUA OIHOM
nepeMeHHon

Kpatkoe copeprxkanue 1 3Tamsl pacdeTHO-rpaduueckoil paboTsl:
[Ipenen uncnoBoii mocae10BaTeNbHOCTH, IPeAeT (PYHKITUH.
HccnenoBanue GyHKIMM HAa HEPEPBIBHOCTD.

Brruncnenue npou3BoAHBIX (QYHKIIHH.

HccnenoBanue GyHKIUH, TOCTPOSHUE TPAPUKOB.

PacuerHo-rpadguyeckas padora Ne 2 no pyHKIMAM HECKOJIBKUX NIePpeMEeHHbIX.

Kpatkoe coneprkanue pacueTHO-Tpauaeckoit paboThI:
DyHKIHUH HECKOJIBKUX IIepeMeHHBIX. YacTHbIe Tpou3BOAHbIE. [[pOM3BOIHBIE OT CIIOKHBIX
¢ynkuunii. [Ipon3BoaHAas IO HAPABJICHUIO U TPAJUEHT. DKCTPEMYM (YHKIIUHU JBYX NEPEMEHHBIX.

PacuerHo-rpadguyeckas padora Ne 3 1o HHTErpajJbHOMY HCUYHCICHHIO.

Kpatkoe copepkanue u 3Tarbl pacdeTHO-rpaduIecKoit paboThI:
Ilepeuviti sman:
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Meroas! unTEerprpoBaHus. BeiunciaeHue HeonpeaeIeHHbIX HHTETPAIOB.
Bmopoti sman:

[IpunoxeHust onpeeeHHbIX HHTETpalloB. VccnenoBanne CX0QuMOCTH HECOOCTBEHHBIX

HMHTETPaJoB.
KoMnuekT 3amannid
AJIsl BBINOJIHEHHUsI pacdyeTHO-rpadguyeckux pador (PI'P)
o guciuIinHe «MaTteMaTH4ecCKUd aHAJIN3»

Teopust npenenos u AuddepeHuupoBanue PyHKUNH OJHOH NepeMeHHOM

1. Haiitu npenensr:

lim(z—l’l)z—(l-l-l’l)z lim\/n+2—\3/8l’l3+3
2 2
"ﬁw(l-f-l’l) —(2—1’1) n—o 4,[n+5+n

’

2”2 +3 g 3n+l
im| —= . -10
,111_{2(2”2 +1j limn(\/n2+1—n) hm(n j :

n—»wo , n— o n+ 1
T 2x? +11x+15 I 4x*
1r£13— 1m——
x> x+3 . x>0 8in” 3x |
2r1+1 _ 57171 . Sin 3x ]
—_— lim - . ctg7x
n1—1>2 3n+2 + 5n x>0 1 _eX2 }Ll’}})(l 3x)
0, x<—-rx
y=<sinx, —7<x<0
7, x>0

2. UccnenoBaTh Ha HENIPEPBIBHOCTD U BBIITOJIHUTD YEPTEK:

3. HaiiTu mpou3BOgHYIO GyHKINU:

2(3x3 +4x° —x—z)

r= 15J1+x ’ y =Inarcsin1-e>".
37 +1
xX= —
3¢
tgx —ctgx (7
—arctg—2—_—°% =sin| —+1 |.
y =arctg NGl y (3

cos 6x

1
_ — 2
Y 3sin(12x+1) y=arlg ==

+sinln2x

y=arctg’ In y=(\/;)

x+2

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

22



4. CocTaBuTh ypaBHEHHs KacaTeIbHOW M HOpMalld K JAaHHON KpHUBOW B TOYKe C abcuuccoit

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

1
f(x)=x+=
5. IIpoBecTu oJTHOE UCCIIEIOBAHNUE U TTIOCTPOUTD IpaduK X
DYHKIMHU HECKOJBKHUX MepeMeHHbIX
x 43y
Z” _ Z”
1. HaiiTu yacTHbIE MPOU3BOAHBIC BTOPOTO MOPSIIKA, YOSIUTHCS, YTO “» ~ < : Xy

z
2. Haiitu rpanuent QyHKIuu < = ) 5 roue Mo(Xo50):. Jx , My (4,6)

2
3. Hcenenosarth Ha sketpemyM GyHkimio 2 =X — X+ +2y,

HNuTerpupoBanue

Borunciantsb HeonmpeaeJeHHbIC HHTETrpaJibl

dx
I2(x+\/;, [x-27dx I(x+1)exdx’ [xcos3xdx [e'cosxdx

dx dx I x+18 dx x+1 ISin3)c

—d d
j)cz—6x+18, Ixz+6)c+5, (x=6)(x+2) jx2+3 g gy

’

COS2 X

’

BoruncauThb ONpeaACJCHHbIC HHTEIPAJIbI

7.6 1 1 e

3sin’ x cos xdx —— x—1)e*dx
({ , g\/1+3x, ({( ) , !x«/7+lnx
6 dx 2 1+x? = dx Lx? +2x
[—— x [—— ———dx
11++/3x-2 Sarcigx 1(3x+35)" 0 x> +1

—&

x’ 2 T 0 dx
——dx Na—x*d 3sin” x cos xdx —_—
J1+x2 , '(I; o X’ '([ '([\/14-3)6 ,

’

0

1 &
_([(X—l)e dx’ Jl-x\/7+1nx

HecoOcTBeHHBIE HHTETPAJIbI

1. yKa)KI/ITC, KaKoli U3 HeCOOCTBEHHBIX HHTCTPAJIOB ABJICTCA CXOAAIUMCA

Tx/;dx, ofx’z’d)c, T\/x_sdx
1 1 1 .
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© dx

2
2. BBIYHCIIUTD HHTETPA, YCTAHOBUTH €r0 CXOIMMOCTD HITH PACXOIUMOCTD = 1+ X

o0
[1In xdx
3. BBIYHMCIUTH MHTETPAl, yCTAHOBUTH €r0 CXOAMMOCTD MM PACXOAMMOCTD 1

a dx

4. BpruucinuTh HeCOOCTBEHHBIH HHTErpai © Jx , YCTAHOBUTB €r0 CXOAUMOCTb WU
pacxoguMoCTb.
1
dx
2
5. Berunciantb HeCOOCTBEHHBIN UHTErpai -1 , YCTAaHOBUTB €0 CXOAUMOCTb UIU
PacxoIUMOCTb.
T odx
1+x°

6. BBIUKCIUTh HHTErPajl, yCTAHOBUTD €TI0 CXOJAMMOCTh HIIA PACXOIUMOCTh o
©
I In xdx
7. BeIMHCIUTL HHTETPAJl, YCTAHOBUTH €r0 CXOAMMOCTh WIIH PACXOJIUMOCTh |

t dx

2

8. BeIUHCINTE HeCOOCTBEHHEIH HHTCTIpalI -1 X , YCTAHOBUTD €Iro CXOAUMOCTDb WJIN

PacxoauMOCTb.
KpaTHbie uHTErpaJnl

1. I3MeHUTh NOPSAOK HHTETPUPOBAHUS B IBOMHOM WHTErpae

[av [ £y

a. o 2x , b.

o t—y —

dy [ f(x, y)dx
Ve

[Jao—x*=y*ydxdy,  D={(xy)|1<x<2, 0<y<2}
2. Beruucnaute (P)

3. Berunciurs

H(12x2y2 + 16x3y3)dxdy;
D

D: x=1,y=x2,y=—\/;.
4. BeUUCINTH

[[(* + y)dxdy,
(D) D — MHOeCTBO TOYEK IIJIOCKOCTH, OT'PAHUYCHHOC JIMHUAMHA

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

5. Haiitu mmomane Gurypsl, OrpaHUI4eHHONW JTaHHBIMH JIMHUSIMU

y=3/x, y=4e*, y=3, y=4.
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— 2 f—
6. Haiitu muiomans GUrypsl, orpaHMdeHHON muauamu Y =X | YV =—X+ 2

8. Haiitu 00beM Tea, mostydeHHoro BpameraueM Bokpyr ocu OY ¢purypsl, orpannuenHoit

_ 3 _ _
v V=X, Y=L x=0

9. HaiiTu 00beM Tena, I10J1y4eHHOro BpameHueM Bokpyr ock OX ¢urypsl, orpanundenHoit
2

— 42 —
aupusamu Y =X > YV =X
KonTposabHbie padoThl (MpuMepbI)

BapuaHT

1. Moctpouts rpaduk: V = 3cos2x

2. HaiiTn npegensi:

2 2
fim =) +(5+7) i 1=cos2x X —xtox-2

n—>0 2 2 2 1m
1) (5-n) =(5+n) 2) 0 ™ —1 3) =2 x° —2x" +x-2

1
. Nx—x—] . [1+xcos2x ¥
0" () il e ) g e )

5) 0\ 1+xcosx ) g) xo

—x, x<0
y={x",0<x<2
3, x>2
3. UccnepoBaTb Ha HENPEPBIBHOCTb M BbIMO/IHUTD YEPTENK:

BapuaHT

’
1. HaiiTu npoussoaHyto Vs :

y =arctg’ In Jx
a) x+2

6) y:(*/;)

3
sin(x—2y)+x—=7x t
B) Yy r)x:e_tcost'y:e cost

. (1 1 j
lim| ——
2. Haiitn *7°\ X arctgx

f(x)=x"+—
3. MpoBecTH NONHOE UcCAea0BaHMe U NOCTPOUTS rpaduK x*.

Bapuanr.
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ou

Nel. BeruucauTh npou3BOIHYIO MO HAIIPABIECHUIO OS u naiitn MOJyJIb BEKTOpA rpaiueHTa JIIs

X 3
——=+z

u=2xy+
byHKIIH VY B TOYKE A(6;9;1) B HaIIpaBJICHUHU, COCTABJISIOLIEM C OCIMU

3 6 /4
cosa=—, cosff=—, y<—
KOOPAUHAT YIJIbI 7 7 2.

z=xy(1 —4x* —4y)-35

No2. UccnenoBaTh Ha SKCTpEMYM (YHKITHIO

dz
4 : —
N3 Z=In(y—x )’ x=+/sint, y=c0St {aiu df

Bapuant

Boiuucanume:

" dx 2
_[ I(2x+1)-lnxdx
9 1 .

Jx-2, 2.

2x -1

3x* -4 sin’ 3x dx.
3.Ix2+4xdx' 4.Icosz3xdx. 5.IV4—2X—x2

1. BBIYHCINUTD UHTETPANBL:

[ s

MN306pa3unTb 061aCTb MHTErPUPOBAHUA U U3MEHWUTb NMOPAAOK MHTErPUPOBAHMUA B MOBTOPHOM MHTErpase
0 W25-x?
[ax [ Gy,
—4 0

BbluMcanTb naowags Gurypbl, OrpaHUYEHHOW JIMHUAMM

_ 2 -
y=2-Xx", y=x.
BapuaHT 3aAaHui1 TPEHMPOBOYHOTO TecTa.

3apaum

3
ye arcctgx/; dy—?
X

1yacte 1. vV =sinlnx, ', y"—? 2. 3 y=3x"+xe",x,=2/0x=0,1, Jy-?

!
4. HaitTn nponsBogHyto Vs :
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y =3 Sin4 x—_3 arctg7x
a) \ X 6) V=X

¢¥ +2 = cos3x

B) x r) X =cost+sin¢, Yy =sinf—tcost

2
5. UccnepoBaTtb Ha aKcTpemym f(x) - (x—3) (x—S)'

y
6. Hantu MnHTEPBA/ZIbl MOHOTOHHOCTU X .

3

X
. f(x):——16x [_51]
7. HaitTv Hanbonbluee, HaMMmeHbLee 3HadyeHne GyHKUUK 3 Ha oTpesKe >l
2 X = !
8. NMocTpounTb KacaTesbHyo K rpaduKry GyHKLUM f(x) = 3arccos x B TOYKe 2.
2 yactb 9. Hantu npepgensi:
(3+n)2—(2+n)2 2 tgSx
lim > > im tg2x lim X +2x-3 lim 3
1) 2+n) —(1-n) 2)0e™ —1  3) 3% +5x +6x  4) x> 183X
3 yactb
0, x<—-x
y=4sinx, —r<x<0
10. UccnenoBaTb Ha HEMPEPBLIBHOCTL M BbIMOJHUTL YepTexK: 7w, x20
3
X
x)==
11. MpoBecTn NOAHOE UCCNef0BaHME U NOCTPOUTL rpadpuK x -4,
KonTposabHbie padoThl (MpuMepbI)
BapuaHT
1. Moctpoutb rpadumk: V = 3cos2x
2. Haiitn npegensi:
2 2
lim(s_n) +( o . 1—cos2x X =xr—x=2
e (5—n) —(5+n) b — im—=—
1) 2)20 e -1 3) 2 x —2x" +x-2
2 l i
. X —Xx- 1+ xcos2x |¥
lim— lim| ——— =~ . ( [ )
4) x—2 ln(x_l) 5) Y0 1+xcosx 6) )1(13;1; X X x+1
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—x, x<0

y={x",0<x<2

. 3, x>2
3. WUccnepoBaTb Ha HENPEPbIBHOCTb W BbINONHUTL YepTexK:
BapuaHr
’
1. HaiATu npousBogHyto Vx :
y:arctgj’ln\/; _(\/_)
a) X+2 6) Y T \VY
x3
sin(x—2y)+—:7x .
B) y r) x=e'cost, y=e Cost
(1 1
lim (—— j
2. Havitn 77\ X arctgx
1
xX)=x'+—
3. MpoBecTM NoHOE UCCNea0BaHUE U MOCTPOUTb rpaduK X

Bapmuanr.

ou

Nel. BeruucauTh Npou3BOIHYIO MO HAIIPABIECHUIO OS u naiitn MOJyJIb BEKTOpa rpaueHTa JIjIs

X 3
u=2xy+——=+z
(1)YHKHI/II/I y B TOYKC A(6’9’ 1) B HAIIpaBJICHHUH, COCTABJIAIOIICM C OCAMU

cosoz—é cosﬁ’—§ i
7 772

KOOPJMHAT YIJIbI

z=xy(l —4x° —4y)-5

Ne2. UccnienoBath Ha SKCTpeMyM (YHKITUIO

dz
No3. Z = ln(y—x“), x=A/sint, y=coS! g dt .
Bapuant

Boiuucaumoe:

16 dx 2
_[ I(2x+1)-lnxdx
9 1

Jx-2, 2.

2x -1

3x* -4 sin’ 3x dx.
3.Ix2+4xdx' 4.Icosz3xdx. 5.IV4—2X—x2




1. BpUKMCIUTH UHTETPAJIBL:

+00

[ i

N306pasnTb 061aCTb UHTErPUPOBAHUA U USMEHUTbL NOPAAOK UHTErPUPOBAHNA B MOBTOPHOM MHTErpane
V25-x2
j dx j £y

BblumMcanMTe naowagb ¢urypbl, OrpaHUYeHHOU JIMHUSMMU

y=2-x>, y=x.

BapuaHTt 3a,anm3i TPEHUPOBOYHOrO TecCTa.

3apgaum
_ arcctg%/; o
1yacte 1. vV =sinlnx, ', y"=? Z.y— X C A 3.y=3x2+xex,x0=2,Dx:0,l, Oy-?
4. HaitTn nponsBoaHyto Vs :
.4 Xx—3
y = j/sin arctg7x
a) X 6) V=X
e +Z =cos3x ) .
B) X r) Xx=cost+sint, Y =SInf—1cost
2
5. UccneaoBaTb Ha SKCTPEMYM f(x)=(x-3) (x—S).
2x
6. HaliTn nHTepBasibl MOHOTOHHOCTU - X .
x3
5 f(x)z——16x [_5.1]
7. Haiitn Hanbonbliee, HaMMeHbLLee 3HaYeHne GyHKLMK 3 Ha oTpeske I
2 X = 1

8. MoCcTpounTb KacaTenbHyo K rpaduKy GpyHKLMK f(x) = 3arccos x B TOUKe 2.
2 yactb 9. Hantu npepensi:

(3+n)2—(2+n)2 ) tg5x

lim . tg2x . X" +2x-3 lm

im—> lim ————-
2)0e™ —1  3) 3% +5x+6x  4)

7 tg3x

y " (@) = (1-n)

3 yactb
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0, x<-7
y=<sinx, —7<x<0

>
10. WccnepnoBatb Ha HEMPEPbLIBHOCTL M BbINOMHUTL YepTeX: 7w, x20

2
11. NpoBecTy NoAHOE MUCcCef0BaHME U MOCTPOUTL rpaduK x —4.

Kpurepun onenkn:

- OLICHKA «3a4TEHO» BBICTABISETCA CTYACHTY, €CIIM OH PEryJIIpHO B TEUEHHE CEMECTpPa MPEeACTaBIIsII
peuiCHus 3aaa4, BBIIIOJIHWI IOJHOCTBIO BCC 3aJlaHUA W HUX 3alllUTUJI, OTBCTUB Ha BOIIPOCHI
IpernoiaBaTe’s;

- OLIEHKA «HE 3a4YTE€HO» BBICTABIIAETCA CTYACHTY, €CIM OH HEPETYIAPHO B TEYCHHE CEMECTpaA
IPEICTaBIsUl PELIeHUs 3a]ad, BBITOJHWI 3aJaHKsl HE HMOJHOCTbIO HJIM BOOOILIE HE HMpPEICTaBisll
pabOTBl Ha TMPOBEPKY, JOMYCKAET CYIIECTBEHHbIE HETOYHOCTU B OTBETaX Ha BOIPOCHI
npenojaBaTers.

JInst mpoBeeHUsT TEKYLIEr0 KOHTPOJSl 3HAHWW CTYJCHTOB B JUCTAaHIIMOHHOM (opmare B
pa3paboTtaHHbIX Kadenpoil «MaTeMaTHKa» OHJIAHH-Kypcax UMEIOTCS NMPOMEXYTOUHbIE (ITPOOHBIE)
TECTHI.

3.2. IIpomeikyTOUHASI ATTECTALMS

[IpomexyTouHas aTTecTamus - (3K3aMeH) MPOBOIUTCS 10 OHIIeTaM B YCTHOM (popme.
Bpems 115 moAroToBKY OTBETa Ha BOMPOCH! He Ooiiee 45 MUH.

buier BKItOYaeT TEOPETUYECKUNA BOIIPOC U 3aa4H.

KommiekTsl sK3aMeHallMOHHBIX OUJIETOB XpaHsATcs Ha Kadenpe «MaTemaTukay.
Tunosbie BApHAHTHI ONJIETOB NPHJIATAIOTCS.

KommniiekT Bonpocos

o nucuuminae «MareMaTHdecKui aHaJu3»

JAudppepennuanbHoe ucunciaeHue GyHKIMNA 0IHOM MepeMeHHOI

[TonsiTHE epeMeHHON BETMUMHBI U 00JaCTH €€ U3MEHEHUSI.

NOHATHE (PYHKIIMOHAIBHOM 3aBHCUMOCTH, KJIacCHu(pUKanus (yHKIUHA.

OmnpeneneHre U TUIBI YUCIOBOM MOCIEI0BATEIILHOCTH.

[Tpenen YHCIIOBOM MOCJIEI0BATEIBHOCTH. Apudmernueckue orepanuu HaJl

MOCJIEI0BATEIHLHOCTSAMHU.

5. YcnoBus CymecTBOBaHUS KOHEYHOTO MIPe/Ieia YUCIOBOM MOCIIe0BaTeNbHOCTH (TeopeMbl Ko
u Beiiepmtpacca).

6. Bropoii 3aMeuarenbHbIN Ipene.

7. Ilpenen dyukuuu. Onpenenenus. [ 'eomerpuueckast MHTepIpeTalys HOHATHUS npeaena QyHKINH.

CaoiicTBa npeesos.

beckoneuno masbie, 6eckoHeUHO OObIIHME PYHKITUH.

IIepBbIil 3aMeUaTeIbHBIN Ipeaes.

10. beckoHeyHO Malible BeJIMYHUHbBI. DKBUBAJICHTHbIE OECKOHEYHO MaJIble U UX HCIIOJIb30BaHUE TIPU

BBIYUCIICHUH TTpeesioB. Tabauia 5KBUBAJICHTHBIX OCCKOHEYHO MaJIbIX.

bl

\©
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11.

12.
13.

14.
15.

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

23.
24.

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

SNk W=

= o

AN o e

HenpepbiBHOCT (QyHKIIMM B TOYKE © Ha NpoMexkyTke. OTHOCTOPOHHUE MPEEIbI.
Knaccugukanus Todyek paspbiBa rpapuka.

CaoiicTBa (yHKIMH, HETIPEPBHIBHBIX Ha OTpe3ke (Teopemsl Beitepirpacca, bonbsiano — Komm).
[IpousBoanas. ['eomerpuueckuii U GU3MYECKU CMBICT Tpou3BOAHON. KacarenpHas u HopMaib
K IUIOCKOU KpUBOM.

Tabnuua npou3BOIHBIX OCHOBHBIX 3JIEMEHTApHBIX (DYHKIIMIA.

CBs3b MEXKAY CyLIECTBOBAaHHEM MPOU3BOJIHON (PYHKIIMHM B TOUKE M HETIPEPHIBHOCTHIO (PYHKIIUU
B TOM K€ TOYKE.

[Tpon3BoHast CyMMBI, TPOU3BEACHUS, YaCTHOTO. [Ipon3BoHAs CI0KHOM U 0OpaTHON QYHKITHIA.
ITpon3BosHas mapamMeTpUUYECKH 3alaHHON (QYHKLUU.

[Tpon3BonHas GyHKIUH, 3aJaHHON HESBHO.

JuddepenurpoBanue ca0xKHON MOKa3aTeIbHON (QYHKIHH.

Huddeperuupyemocts. Juddepennuan. ['eomerpuueckuit cmbicn nuddepennuana.
ITponzBonHble U 1udhepeHranbl BEICIINX TOPSIKOB.

OcHoBHbIE TeopeMbl nudpdepenmansHoro ucuncienus (teopema depma, Teopema Pos,
teopema Jlarpanxka, Teopema Kommn).

IIpaBuno Jlonurans.

Mpuorounen Teitnopa u ero cBoiictBa. ®opmyna Teinopa. OcraTounslii uieH Gopmynsl Teitnopa
B ¢opme Jlarpanxa u Ileano.

AcumnToThl Tpaduka GyHKIIUH.

OkctpemyM. HeoOxonumoe yciioBue 3KkCTpeMyma.

JlocTaTouHbIE YCIOBUS SKCTPEMyMa.

JlocTarouHoe yciaoBue Bo3pacTanus (yObIBaHHs) (QyHKIIHH.

HauOonbliee n HaumeHblee 3HaYeHUs (QPYHKIIMU Ha OTPE3Ke.

BrinyxiiocTh, BOTHYTOCTb, TOUKA Iepernda. JlocraTouHO€e yClI0BUE BOTHYTOCTH (BBIIYKIIOCTH).
Heo6xoanmoe yciaoBue Touku neperuda. Jlocratounoe yciosue neperuoa.

OOm1as cxema OCTPOCHUS U HCCIeI0BaHUs Tpaduka GyHKIIH.

(I)YHKIII/II/I HECKOJBbKHUX MEPEMEHHbBIX

Omnpenenenue ¥ reOMETPUIECKUNA CMBICH (DYHKIIMU ABYX MEPEMEHHBIX.

JIuHnU ypoBHS (QYHKLUU IBYX IIEPEMEHHBIX.

YacTtHble MPOU3BOJHBIE (PYHKIIUN HECKOJIBKUX ITEPEMEHHBIX, UX TEOMETPHUUECKUI CMBICT
OyHKIUU HECKOJIBKUX NTEPEMEHHBIX, OHATHUE MOJIHOTO AuddepeHnuania.
JuddepeHnmrpoBanue cI0KHBIX QYHKIIMNA HECKOIBKUX NEPEMEHHBIX.

[Tpon3BoHBIE BBICHIMX MOPAJKOB (PYHKIIMN HECKOJIBKUX NepeMeHHbIX. CMelIaHHbIe
npousBoansle. Teopema IlIBapna.

[Tpou3sBoHas PYHKIMU HECKOJIBKUX IEPEMEHHBIX 110 HAIIPABICHHUIO.

[Ipon3BoaHas IO HANPABICHUIO U TPATUEHT CKAJISIPHOTO TOJIS.

OKeTpeMyM (PyHKIIMM HECKOJIBKHUX NTEPEMEHHBIX.

. Heo6xoaumMoe u 1ocTaToyHoe yCIoBUs dKCTpeMyMa (QYHKIH JBYX TEPEMEHHBIX.

HNHTerpajbHoe HcYncIeHUE

[TepBooOpasnas, HeonpeaeneHHbIH UHTETpall. Tabiiuiia OCHOBHBIX UHTETPAJIOB.
3ameHa NepeMEHHON U MHTETPUPOBAHUE MO YACTSAM B HEONIPEIEIEHHOM UHTErpase.
WHuTerpupoBaHue ¢ MOMOIIBIO MOABEACHUS MO 3HAK nuddepeHimana.
HuTerpupoBanue palioOHAIbHBIX APOOEH.

HuTerpupoBanue 1o 4acTsaM U 3aMEeHa IEPEMEHHOM B ONIPEACIIECHHOM UHTETpaJIe.
WuTerpupoBanue TpPUrOHOMETPUYECKUX (PYHKIINN, OCHOBHBIEC TPHEMBI.
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7. WHTerpupoBaHue UPPALMOHATIBHBIX ()YHKIIUH.

8. YHuBepcaibHasi TPUTOHOMETPUYECKAS! MOJICTAHOBKA.

9. OmnpeneneHHblil uHTErpan u ero ceoiicrea. @opmyna Hetorona — Jlelionuna.

10. IlpunosxeHus onpeaeaeHHOro HHTErpaia K peleHno FreOMEeTPUUECKUX U PU3NYECKUX 3a1ad.

11. Beruucnenue mioniaiei ¢ moMoIuibo onpeieIeHHOr0 HHTerpasa.

12. Beryuciienue miomaau U JUTMHbI KPUBOM, 3aIaHHON YPaBHEHUSIMU B ITapaMeTPUIECKOMN dopme.

13. BeruncieHnue miomaayu KpUuBOJIMHENHOTO CEKTOPA B MOJSPHBIX KOOPAMHATAX.

14. Beruncrnienne 1iomaneid B NPSMOYTOJIbHBIX M HOJSIPHBIX KOOPJAMHATaxX C IOMOIIBIO
OIpEeeIEHHOr0 UHTErpaa.

15. Beruncienye IuHbI 1yTH € TIOMOIIBIO OIPEIEIEHHOTO HHTErpaa.

16. Beluncienue JUIMHBI 1yTU KPUBOH, 3a/1aHHOM MapaMeTpUYECKH.

17. Beruucnenue o0bemMa Tefa BpalleHHs ¢ MOMOIIBIO OMPEIeIEHHOT0 HHTErpasa.

18. Bpruncienue miomaay NoBEpXHOCTH TENA BPAIIEHHUS.

19. HecoOGcTBeHHBIE MHTETPAJIBI IEPBOTO U BTOPOro THMa. [IOHATHS CXOAUMOCTH U PaCXOIUMOCTH
HECOOCTBEHHOT'0 MHTErpaa.

20. HecoOcTBEHHBIE MHTETPAIIBI OT Pa3PBIBHBIX () YHKIIHA.

TunoBble BApHAHTHI OMJICTOB
o nucuuminae «MareMaTHdecKu aHaJu3»

MUWHUCTEPCTBO OBPA3OBAHMSA 1 HAYKU POCCUIMCKOI ®EJEPAIIN
OEJIEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbBHOE
YYPEXJIEHUE BBICHIET'O OBPA3OBAHU A
«MOCKOBCKHUM MOJJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHWH MMOJIUTEX)

dakynbTeT 0a30BBIX KOMITCTCHIIHH, Kadenpa «MaremaTuka

JucuumumHa «MaTteMaTHIeCKUi aHaIn3y

Kypc 1, cemectp 2

3K3AMEHAIIMOHHBIN BUJIET

1. TlepBoobOpa3sHas, HeompeaeaeHHbIH HHTErpat. Tabnuiia OCHOBHBIX HHTEIPAJIOB.
dx

o~ 4
2. BbluncauTh HEONpEAEICHHBIH HHTETpA Y5—x+4/5-x .

3. Haiitu rpanent dpyrkmn 2 = INXY g rouxe Mo (L4
4. Vkakure, Kakoil U3 HECOOCTBEHHBIX HHTETPAIOB SBIISETCS CXOAAIMMCS

T\/;dx, Tx’3dx, T\/?dx
1 1 1 .

5. HaiizuTe SKcTpeMyMbI 1 TouKH repern6a Gpymxumn Y = (X = De™,

VYTBepxneHo Ha 3aceqanuu Kadeapsl mateMatuku « 03» 05 2023 r., mporokon Ne 10

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

MHHUCTEPCTBO HAVKH U BBICIIIET'O OBPA3OBAHUS POCCUCKOM ®EJIEPALINN
OEJIEPAJIBHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE
YYPEXJAEHUE BBICILET'O ObPA3OBAHUA
«MOCKOBCKHUM MOJUTEXHUYECKAN YHUBEPCUTET»
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(MOCKOBCKHWH MMOJIUTEX)
@axynpTeT 0a30BbIX KOMIIETEHIIHH, kapenpa «MaremaTHKa»
O6pazoBatenbHas mporpamma 15.03.03 «[IpuknagHas MexaHUKa»
Kypc 1, cemectp 2

DK3aMeHaIHOHHBIN OnyieT Ne 1

1. HecoOcTBeHHBIC HHTETPAJIBI TIEPBOTO U BTOPOTo THIA. [IOHATHS CXOMUMOCTH M PaCXOAUMOCTH
HECOOCTBEHHOT'O MHTErpaa.

t 2¢?
v o X = 3> y = 3
2. Haiiti mpou3BoaHYI0 (YHKIMH, 3aJaHHOM ITapAMETPUIECKH 1+1¢ 1+£ .

3. HUccrnemoBatrh Ha 9KCTpeMyM QYHKIHUIO Z = X —x+y 42y,
7.6
_[3sin2 X cOs xdx
4. BpIYMCIUTH ONPENEIECHHBIA HHTETpal 0 .

5. Haiitu 06beM Tena, mostydeHHOro BpamenueM Bokpyr ocu OX ¢urypsl, orpaHudeHHOM

— 43 — —
muansmu V=X, ¥=L x=0
VYTBepxneHo Ha 3aceqanuu Kadeapsl MateMatuku « 03» 05 2023 r., mporokon Ne 10

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

JI1s mpoBeIeHUs IPOMEKYTOUHOTO KOHTPOJIS 3HAHUH CTY/IEHTOB B IUCTAHIIMOHHOM opmare
B pazpaboTaHHBIX Kadenpoi «MareMaTHKay OHJIAH-KypcaX UMEIOTCS UTOTOBBIE TECTHI.
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