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1. Henn, 3a1a4m ¥ IVIaHUPYeMble Pe3yJIbTAThI 00yUeHUs! 10 JUCHUIIIHHE

K OCHOBHBIM yensim 0CBOEHUS AUCHUIUIMHBI «MaTeMaTUYeCKU aHaIu3» CIeayeT OTHECTH:

- BOCIIUTAHHUE Y CTYJCHTOB O0IIEH MaTeMaTHu4eCKON KyIbTYpHhI;

- IpuoOpeTeHNe CTYACHTaMHU IIUPOKOTI0 Kpyra MaTeMaTHYeCKIX 3HAHUM, YMEHUI U HaBBIKOB;

- pa3BUTHE CIIOCOOHOCTHU CTYACHTOB K MHIYKTUBHOMY U JIEAYKTUBHOMY MBIIIJICHUIO HAPSILY
C Pa3BUTHEM MATEMAaTHYE€CKON MHTYULINH;

- YMEHUE CTYJEHTAMU pa3BUBaTh HABBIKM CAMOCTOSTEIBHOIO U3yUEHHUs] yUEOHON U HAyqHOU
JUTEPATYpPhl, COAECPKALIEH MATEMAaTUUECKHE CBEICHUS U PE3YJIbTaThl;

- TOATOTOBKY CTYAEHTOB K JESITEIBbHOCTH B COOTBETCTBHM C KBaJTH(PHUKAIIMOHHOM
XapaKTepUCTUKON OakanaBpa M0 HAIIPABICHUIO, B TOM uKcie GopMUpOBaHHE YMEHHM UCIIOJIb30BATh
OCBOCHHBIE MATEMAaTUYECKHUE METO/IbI B TPO(ECCHOHATBHON IEATEIIbHOCTH.

- IOJIrOTOBKY BBICOKOKBaJIU(UIIMPOBAHHBIX KaIpOB, BOCTPEOOBAHHBIX B YCIOBUAX HU(POBOM
TypOYJIIEHTHOCTH U BBICOKMX TE€XHOJOTHYECKUX PUCKOB COBPEMEHHOMN II(PPOBOH SIKOHOMHUKH.

K ocHOBHBIM 3a0auam OCBOCHUS JUCHUITIINHBI «MaremaTuueCKuil aHAIU3) CJICOYCT OTHCCTU:

- OCBOCHHC CTYACHTAMH OCHOBHBIX HOHHTHﬁ, MCTOAO0B, q)OpMI/IPYIOH_II/IX 06I_Hy10
MaTCMaTU4YCCKYIO IIOATOTOBKY, HCO6XOILI/IMyIO AJIg yCIICINHOI'O PCIICHHMA IMPUKIIAAHBIX 3aaa4,

- (1)OpMI/IpOBaHI/IC Y CTyACHTa Tpe6yeM0ro Ha60pa KOMHCTCHHHﬁ, COOTBCTCTBYIOLIUX €TI0
HaIlpaBJICHUIO ITOATOTOBKU 1 06GCH€‘-II/IB3,IOIHI/IX €ro KOHKypeHTOCHOCO6HOCTB Ha PBIHKEC Tpyaa.

OOydeHre MO JUCHUIUITMHE «MaTreMaTHdecKud aHallu3» HampaBiIeHO Ha (HOPMUPOBAHHE
y oOyuaromuxcsi cruefyromux komnerenuuid B cooTBeTctBuM ¢ DPI'OC 08.03.01 (ypoBeHb
OaxanaBpuata) 1o HanpasiaeHHio noaroroBku 08.03.01 CtpourenbCTBO, YTBEPKIAEHHBIM IPUKA30M
MunoOpnayku Poccun ot 31.05.2017 Ne 481:

Koa u HauMeHOBaHHe KOMIIETEHIIMH HH}II/IKaTopr JOCTHKCHHUA KOMIICTCHIIUHA

OIIK-1. Cnocoben  pemiartb 3amaun | MOIIK-1.1.
npodeccCHOHATLHOM JesSTeIbHOCTH Ha OCHOBe | [IpuMeHser:
HUCITOJIB30BaAHUA TCOPCTUUCCKHUX U | - MCTOAbI PCHICHUA TPHUKIAAHBIX 3aaa4d
MPAKTUYECKHUX OCHOB  €CTECTBEHHBIX U | MpodeccCHOHANIBHON JeSITeNbHOCTH,

TCXHUUYCCKHUX HAYK, 4 TAKKC MATEMATUICCKOT'O
arrapara

(byHIaMeHTalIbHbIE 3aKOHBI, OIHCBIBAIOLIHE
M3y4aeMblil POLIECC UIIH SBJICHUE;

- MeToasl 00paOOTKM  pacueTHbIX U
OKCTIEPUMEHTAIBHBIX JAaHHBIX BEPOSTHOCTHO-

CTaTUCTUYCCKUMHU METOJaMU,

HNOIIK-1.2.

Ymeer:

- BBISABJIATH nu KJ'IaCCI/ICbI/IHI/IpOBaTB
¢usznueckue, W XUMHUYECKHE U Jpyrue
MPOIIECCh, MPOTEKAIINUe Ha  O0BEKTe
npodeccuoHaNBEHOM e TENBHOCTH;

- HpI/IMeHHTB THUITIOBBIC 3agauu TeOpI/II/I
ONTUMU3ALIUN B npohecCuOHANBHOM
JeITEJIbHOCTH;

- ONpEeAeNATh XapaKTEPUCTUKH Ipolecca
(sBIEHUS), XapaKTEpPHOTO [JIsi OOBEKTOB
poeCCHOHATLHOMN JeSITEIbHOCTH, HA OCHOBE




TEOPETHYECKOTO (3KCTIEpUMEHTAIBLHOTO)
WCCIICIOBAHWS,

HOIIK-1.3.

Bnaneer:

- METOJaMH DPEUICHUs WH)KCHEPHBIX 3a/1a4 C
MPUMEHCHHEM MaTEeMaTHYeCKOro amnmnapara u
NPUKJIAJHBIX IPOTPaMM pacueTa;

- METOJIaMuU peleHus YpaBHCHHUH,
OINKCBHIBAIONINX  OCHOBHBIE  (DU3HYECKHE
MPOLIECChl, C  TPUMEHEHUEM  METOJIOB
MaTeMaTHYECKOTO aHAIIN3a;

- crmoco0amu OIEHKH aJeKBaTHOCTH
pe3yIbTaTOB MaTEMATUIECKOTO
MOJICTTUPOBaHUs, GOPMYIUPOBAHHE
MPE/UIOKEHUH 110 UCIIOIH30BAHUIO
MaTEeMaTHYECKON MOJICIH JUIS PEIICHUS 3a/1a9
poeCCUOHATILHOMN JIeATEILHOCTH.

2. MecTO0 IMCUHMILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrPaMMbl

JucnuminHa «MaTeMaTHYeCKU aHalliu3» OTHOCUTCS K o0s3aTeabHONM 4vacTu Onoka bl
«Aucuuriabl (MOLYIH)».

Jucnunnuna 6a3upyercs Ha CIeAYIOIIeH, MPOACHHON JUCITUTIIIMHE:
- JIuneiinas anreopa.
JucuunnmHa «MareMaTHYecKuid aHalii3» JIOTMYECKH CBA3aHa C  MOCIEIYIOIUMU
JHUCHUMINHAMU:
B obsazamenvrou wvacmu:
— ®Dusuka;
— TexHonornm UCKyCCTBEHHOT'O UHTEIUIEKTA;
— HauepraTtenbHas reoMeTpusi, UH)KEHEPHAsl U KOMITbIOTEpHAas Tpaduka;
— Teopernueckas MexaHUKa;
— DIeKTPOTEeXHHUKA U DIEKTPOCHAOKEHNE B CTPOUTEIHCTBE;
— ConpoTuBIIEHHE MAaTEPUATIOB;
— OCHOBBI pacdeTa CTPOUTEIIbHBIX KOHCTPYKIIHIA;
— DKOHOMHKA U YIIPABJICHUE B CTPOUTEIHCTBE.
B uwacmu, popmupyemoii ynacmuuxamu o6pazo8amenbHbiX OMHOUEHUL
— VYCTpONCTBO M 3KCIUTyaTallUsl MPOMBIIIJIEHHBIX 3/1aHUM;
PacueTr nmpocTpaHCTBEHHBIX CTPOUTENBHBIX KOHCTPYKIIUH;
— TexHonoruu UHGOPMAITMOHHOTO MOAECTUPOBAHNUS B CTPOUTEIILCTBE.

B wacmu snexmuesnbix 0ucuunﬂuH:
- Fpa,ZLOCTpOI/ITeJ'IBHBIC OCHOBLI COBPCMCHHOTI'O I'OpoJia;
— Tennozamura u 3HepF006€pe)I(eHI/IC B 3JaHUAX;

— MoHTax U 3KCIUTyaTalus CUCTEM BOJIOCHAOKEHHUsI, BOJOOTBEACHUS, OTOIUIEHUSI 0ObEKTOB
KKX.



3. CTpyKTypa U cofep:KaHue TUCUUIIINHBI

OO6m1ast TpyI0eMKOCTh TUCIMIUIMHBI COCTABIISIET 4 3aueTHbIe eTMHUITBI (144 dacoB).

3.1  Bwuabl yueOHO# padoThI H TPYA0EMKOCTH
(o popmam 00OydeHMs)

Ouno-3a04Has popma 00ydeHHS

Ne But yue6Hoii paGoTsI KoanyecTtBo Cemectp
n/n 4acoB 2
1 | AyauTopHble 3aHATHS 36 36
B ToMm uucne:
1.1 | Jlekuuu 8 8
1.2 | Cemunapckue/mpakTU4ecKue 3aHsATHS 28 28
1.3 | JJaboparopHbIe 3aHATHS 0 0
2 | CamocTosiTe/ibHasi paboTa 108 108
B Tom uuce:
2.1 | PI'P 48 48
2.2 | IlogroroBka K ceMHUHApy 50 50
2.3 | [logroToBka K sK3aMeHy 10 10
3 IIpomexyTOUHAsI aTTEeCTALMSA
3advet/nud.3auer/3K3aMeH - OK3aMeH
Hroro 144 144

3.2 TemaTnuyeckuii IJIaH U3y4YeHUS TUCHUNIMHBI

(mo popmam oOyueHus)

OuHo-3a04Has popma o0yUeHHS

TpyaoemkocTsb, yac

AyauTopHasi paéora
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Paznea 1. uddepenunanbnoe
1 | ucuuciaenune GyHKuMii OXHOI 80 4 12 0 0 64
nepeMeHHoil
Uucnosas mociaea0BaTesIbHOCTD.
IIpenen uncnoBoil mocne10BaTeIbHOCTH
u ero cBorictsa. [IpaBuina npenensHOro
1.1 | nepexona. ®yukuus. [pegen pyHKIMM. 12 2 2 0 0 8
Teopemsl 0 mpenenax GyHKUIUU.
Brigaua 3amannii PI'P Ne 1 o
MAaTe€MaTHYECKOMY aHaJIMU3Y.
[IepBbIit 1 BTOpOM 3aMedaTeabHbIe
12 | P p 10 0 2 0 0 8
npenenbl. beCKoHEUHO Mallble U




0ECKOHEUHO OOJIBIINE BEIUYNHEI.
DKBUBAJIECHTHBIE OECKOHEUYHO MaJIble
BeJIMYUHBI. PackpeiTie
HEOIPEICIIEHHOCTEH Pa3HOro THIIA.

1.3

HenpepbIBHOCTH (QYHKITHIT B TOUKE U HA
npoMexyTtke. OqHOCTOPOHHUE
npenensl. Touku paspbiBa QyHKIMH, UX
KJIacCHU(UKAIIHS.

14

[TpousBoaHas GyHKIUH.
['eomeTpuueckuii 1 MEXaHUYECKHI
cMbIC Tpou3BoiHOM. [IpaBuia
muddepennmpoBanus u GopmMyIIbl
BBIYHCIICHHS POU3BOAHBIX. Tabmuia
MIPOU3BOTHBIX OCHOBHBIX
a7eMeHTapHBIX QyHKIMHA. TexHuka
muddepeHpoBanHus.

12

1.5

Huddepenunan. [IpousBoaHbIe U
Qg QepeHIratbl BBICIINAX MOPSIKOB.
[TpuGinKeHHBIC BEIYUCIICHUS C
OMOIIBI0 ArddepeHITnaIoB.

1.6

[IpaBuno Jlonurana. ®opmyna
Telnopa. Pa3noxeHus OCHOBHBIX
3JIeMEHTapHBIX QyHKIHH 110 opmyrne
Teitnopa. [Ipubnu>keHHbIE BEIUMCICHHUS
¢ momoIpio Gopmynsl Telnopa.

10

1.7

OCHOBHBIE TEOPEMBbI
i epeHIIHaTbHOTO HCYHCIICHHUS.

MOHOTOHHOCTh (1)YHKI_II/II/I, 9KCTPEMYMBEI.

HeoOxonuMebie U JoCTaTOYHBIE YCIOBHS
MOHOTOHHOCTH, JIOKAJIbHOTO
skcTpemyma. Mccmenoanue
BBIMYKJIOCTH Tpaduka GyHkimu. Touku
neperuoa.

10

1.8

OOmias cxema uccie1oBaHusl QyHKIHH
U nocTpoenus ee rpaduka. CBoiicTBa
(GyHKUMH, HETTPEPBIBHBIX HAa OTPE3KE.
Haubonpiiee 1 HanMeHbllee 3HAYCHUS
(GyHKIMU Ha OTpE3Ke.
CamocrosrenbHas pabota Nel Ha
ceMHHape 1o GyHKIHUAM OTHOU
epeMEHHON

10

Pazjnen 2. ®yHKUHSA HECKOJIbKHX
nepeMeHHbIX

26

18

2.1

[Ipenen n HenpepbIBHOCTH. OCHOBHBIE
CBOWCTBA HEMPEPBIBHBIX (PYHKITUI.
Yactuble pousBoaHbie. [TomHbIN
muddepeHmman.

Brigaua 3amanuii PI'P Ne 2 o
(GOYHKIMSIM HECKOJIBPKUX TIEPEMEHHBIX

10

2.2

[IpousBoHbIe CI0XKHOM QYyHKIIUN
HECKOJIbKUX TIEpeMEeHHBIX. YacTHbIe
MIPOU3BOIHBIE U TU(PEpeHITHAIIbI
BbIcIINX nopsiikoB. Teopema IlIBapua.
[Ipon3BoHas 110 HAIPABJICHUIO.
['pagueHT.




DKkcTpeMyM (QYHKIHUH HECKOJIBKUX
nepeMeHHbIX. HeoOxomumbie u

2 3 | JOCTaTOYHBIE YCIOBHS IKCTPEMyMaA. 8 0 2 0 0 6
CamocrostenbHas padora Ne2 Ha
ceMHuHape 1o QyHKUIUAM HECKOJIbKUX
MIePEMEHHBIX

3 | Pa3nen 3. UHTEerpajibHOE HCUHCIECHHE 38 2 10 0 0 26

[TepBooOpaznas. HeonpeneneHHslit
WHTETpaJl U ero cBoicraa. Tabimia
HMHTETPaJIOB OT OCHOBHBIX

3.1 | snemenTapHbIx GyHKIHMI. MeTox 8 2 2 0 0 4
HEIMOCPEICTBEHHOTO MHTETPUPOBAHUSI.
Boinaua 3aganuit PI'P Ne 3 o
HMHTETPAIbHOMY MCUHMCIICHUIO

I/IHTCFpI/IpOBaHI/Ie C IIOMOIIIBIO 3aMCHBI
TIC eMeHHOﬁ IIOABCACHUECM I10JI 3HAK

3.2 | P » HIOABEL A 6 0 2 0 0 4

maddepennmana. Meron

I/IHTerI/IpOBaHI/ISI 10 YaCTiIaM.

WNHuTerpupoBanne palnoHaIbHbIX
3.3 npo0elt MHTErpUpOBaHUE HEKOTOPBIX 4 0 2 0 0 2
BHUJIOB UPPALIMOHAJIbHBIX U

TPUTOHOMETPHUYECKUX (DYHKIHUH.

33[[3,‘11/1, HpI/IBO[[HHII/IC K ITIOHATHUIO
omnpejeneHHoro uurerpaia. CBoicTaa
3.4 | OMPENENCHHOrO HHTErpaia. dopmyiia 4 0 0 0 0 4
Herorona-Jleitbnuna. 3amena
IIEPEMEHHON U UHTETPUPOBAHUE 110
YacTsAM B ONPEAeICHHOM HHTErpae.

[Tpunoxenus onpeneneHHOro
WHTETpaja B TEOMETPHH U MEXaHHKE
3.5 | (BbIuMCIIEHUE MIIOMIAIEH MIIOCKUX 6 0 2 0 0 4
¢buryp, JUIMHBI KPUBOH, 0OHEMOB,
IO MOBEPXHOCTH).

HGCO6CTB€HHI>IG HHTCIrpaJbl ICPBOIrO U
3.6 P p 4 0 0 0 0 4
BTOPOr'0 pOJia, UX CBOWCTBA.

3anauu, NPUBOJAIINE K KPATHBIM
MHTEerpajiaM. JIBOiHON U TPOMHOU
MHTErpalibl, UX CBOMCTBA. Bbruncienue
3.7 JIBOMHBIX NHTEIPAJIOB CBEJICHUEM K 6 0 5 0 0 4
MIOBTOPHBIM. I eoMeTpuyeckue n
¢bu3nvecKkre NpUI0KEeHUS KPaTHBIX
uHTerpanos. KoHTposibHOE
TECTHPOBAHUE.

Hroro | 144 8 28 0 0 108

3.3  Conepxkanue TUCHUNINHBI

Brenenne

[Ipenmer, 3agaun U cojepkaHue TUCHUILUIMHBL. OCHOBHBIE 3Tallbl Pa3BUTHUSA JUCLUIUINHBI.
CrtpykTypa Kypca, ero MECTo U poJib B IOATOTOBKE OakanaBpa, CBA3b C IPYTUMH TUCHUIUTMHAMU.

Paszpnen 1. ludpepenuuaibHoe ucunciaenue GyHKuuii 01HOM nepeMeHHON

Tema 1. Yucnosas nocnenoBaTenbHOCTb. lIpenen unMcinoBol MOCIEI0BAaTENBHOCTH U €TI0
coiictBa. @ynkuus. [loctpoenue rpagukos ¢pynkuuit. Ilpenen ¢pynkunn. OCHOBHBIE TEOPEMBI O




npenenax ¢pyHkuuud. [lepBolit 1 BTOpoii 3aMedaTenbHble npeaeabl. CpaBHeHHEe O€CKOHEYHO MaNbIX U
0eCKOHEYHO OOJBIINX BEIMYMH. DKBUBAICHTHBIE OECKOHEYHO MaJjible BEIHUMHBI.

Tewma 2. HenpepsIBHOCTD (YHKITHH B TOUKE M HA MPOMEXKYTKE, TOUKH pa3pbiBa GYHKIIHH, UX
Kiaccupukanus. ACUMOTOTH rpaduka QyHKIMH, NX KIacCU(PUKAIHSL.

Tema 3. IlpousBognas ynkmuu. ['eoMmeTpudyeckuii U (HU3UYECKUNA CMBICT TTPOU3BOIHOM.
[TpaBuna auddepeHurpoBanus U (HOPMYIIBI BBIYUCICHUS MPOU3BOIHBIX. TablMIla MPOU3BOIHBIX
OCHOBHBIX 3JIEMEHTapHbIX QYHKIMHA. Beruucinenue npon3BoAHbIX (HYHKIUH, 3aJaHHBIX PA3IUYHBIM
00pazom.

Hudbdepennman. IlpousBoansie u nuddepeHmansl BRICIIUX TOpsakoB. [IpubmmkeHHbIe
BBIUMCIICHHSI C TTOMOIIBIO TP PEPEHIINATOB.

Tema 4. IlpaBwio Jlonurtans. ®opmyna Telnopa. PackpeiTe HeompeneneHHOCTEN
pa3iauyHOro Tuma. Pa3noeHHe OCHOBHBIX 3JeMEHTapHbIX (yHkuuid no ¢dopmyne Teinopa.
[TpuOnkeHHbIe BBIYUCIIEHUS C TOMOIIBIO popmyIsl Teitnopa.

Tema 5. OcHoBHBIE TeopeMbl U epeHIINaTbHOr0 ncYUcieHusl. MOHOTOHHOCTh (PYHKIINH,
skcTpeMyMbl HeoOXxoaumble M JOCTaTOYHBIE YCIOBHMSI MOHOTOHHOCTH, JIOKQJIBHOI'O 3KCTpPEMYyMa.
HccnenoBanue BoITYKIOCTH rpaduka ¢pyHkiuu. Touku neperuda rpaduka GyHKINU.

OOmast cxema mccnenoBanus (GpyHKIMM U moctpoeHus ee rpaduxa. CoicTBa (QyHKIUH,
HENpPEepBIBHBIX Ha oTpe3ke. Haubobiee u HanMeHblee 3Ha4eHNus QyHKIUU Ha OTPE3Ke.

Pazpnen 2. Iudpepennuanbaoe ucunciaenne GyHKIMA HECKOJIbKUX MepeMeHHbIX

Tema 1. OyHKIMM HECKONBKHUX MEepEeMEHHBIX. JIMHMM U MOBEPXHOCTU YpOBHs. YacTHbIE
npousBogHbie. [lommbi  nuddepeniman. [IponsBomHBIC CIOXKHOW (YHKIIMM HECKOJIBKUX
nepeMeHHbIX. YacTHbIe pou3BOIHBIC U () depeHIrasl BICIIUX nmopsakoB. Teopema IlIBapia.

Tema 2. IlpousBoanas no HampasieHuto. ['paguent. KacarenpHas x kpuBoil. KacarenbHas
IUIOCKOCTh M HOpManb K moBepxHocTu. Dopmyna Teitmopa. DkcTpeMyM (QYHKIMH HECKOJIBKUX
nepeMeHHbIX. HeoOX0Mble U JOCTaTOUHBIE YCIOBHUS SKCTPEMyMa.

Pasnen 3. UnTerpanbHoe HCHUCIEeHHE

Tema 1. IlepBooOpa3nas. Teopema CyIIeCTBOBaHHUS HEOMPEACIEHHOTO HHTErpania.
Heonpenenenuslii uHTErpai U ero cpoicrBa. Tabiuila UHTETPAJIOB OT OCHOBHBIX 3JIEMEHTapHBIX
byHkuuit. MeTo HemocpeICTBEHHOTO HHTETPUPOBAHUSI.

MeToibl MHTETPUPOBAHUS C TOMOIIBIO 3aMEHbl NEPEMEHHOM, IOJBEIECHUEM I0J 3HaK
muddepenmana. MeToa HHTETPUPOBAHUS 110 YACTSM.

WuTerpupoBanne  panUoHalbHBIX  JpoOel, MHTErpUpPOBAHME  HEKOTOPHIX  BHUJOB
UPPAIMOHATBHBIX M TPUTOHOMETPUYECKHUX (YHKITHI.

Tema 2. 3anaum, nNpuBOASIINE K IHOHSATHUIO OIpPENEICHHOro HHTerpana. OmnpeneneHHbIN
UHTETpaJl, €r0 CBOWCTBA. YCIIOBUS HMHTETPUPYEMOCTH. IHTerpan ¢ mepeMEHHBIM IPEIEIoM
uHterpupoBanusi. @opmyna HbproTona — JleiiOHuna. 3ameHa NEepeMEHHOM B OIpeleIeHHOM
UHTETpaIe.

[IpunioxxeHus onpeesIeHHOro UHTErpajja B TEOMETPUN U MEXaHUKE (BBIUMCIICHHE TIoLaien
IUIOCKUX (UTYp, JUTMHBI KPUBOH, 0OBEMOB.

Tema 3. HecoOcTBeHHblE HHTErpajibl HEPBOIO U BTOPOro poaa (Mo OECKOHEYHOMY
IPOMEXYTKY, OT HEOTPAHUYECHHBIX (PYHKIIMI Ha KOHEYHOM IPOMEXKYTKE), UX CBOMCTBA.

Tewma 4. 3agaun, npuBOAAIINE K KPaTHBIM UHTErpajgaM. J[BOMHOM M TPOMHON MHTErpabl, UX
cBoiicTBa. [IpaBuia BeIYMCIEHUS IBOWHBIX HHTETPATIOB.
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3.4 TemaTuka ceMHHAPCKHUX/MPAKTHYECKHUX H JIAOOPATOPHBIX 3aHATHH

Ne i/t

Tema 3ansaTusa

Paznen 1. [udPepenunanbroe ucuncieHue GyHKUui 0JHONH MepeMeHHOI.
HucnoBad mocieaoBaTeabHOCTh. [Ipenen 4uciioBOW NOCHEAOBATEIBHOCTH U €T0
cBoiictBa. [IpaBuna npenensHoro nepexona. dynknwus. [Ipenen Gynkmuu. Teopembl
o mpenenax ¢yakuuu. [lepBplii 1 BTOpOW 3amedarenbHbIe Mpenebl. CpaBHEHHE
0ECKOHEYHO MaJIbIX U 0€CKOHEYHO OOJIBIINX BEIMYUH. DKBUBAICHTHbIE OECKOHEYHO
MaJible BEJIMYMHBI.

PackpeiTe HeomnpeaeneHHOCTeH paznuyHoro Tuma. HempepblBHOCTH (GYHKIMI B
TOYKE M Ha mpoMmexyTrke. OTHOCTOpOHHHE Tperenbl. ToYku pas3pbiBa (yHKIHH.
[Ipumepsl penienus 3aaay.

[TpousBonnas ¢ynkuuu. [lpaBuna muddepennupoanns u GopMysbl BEIYUCICHUS
npou3BoaHbIX. TexHuka auddepenumupoBanus. JuddepeHnupoBanue oOpaTHBIX
¢byHkuui, (yHKOMA, 3aJaHHBIX HESIBHO, MapaMETPHUYECKH, JOTapuPMHUECKOe
muddepeHnmpoBanue.

Huddepennman. ['eomerpudeckuii cmbicn muddepennuana. I[IpousBonHbie u
muddepeHransl BRICIIUX TOPsAAKOB. [IpuOmmkeHHbIe BBIYKCICHHS C TOMOIIBIO
maddepenmmanos. Ilpasuno Jlomuramsa. ®opmyna Teimopa. IlpubnrkeHHBIC
BBIUUCIICHUS C TOMOIIbI0 Qopmyibl Teitnopa.PackpeiTe HeompeneaeHHOCTeH
pa3nuyHOro TUma. PaznoXeHus OCHOBHBIX JIEMEHTApHBIX (YHKUUH 1Mo ¢opmyre
MakiopeHa.

[lonnoe wuccrnenoBanue QyHKUMH U noctpoeHue rpagukoB. Ilpumepsl.
CamocrosrenbHas padora Nel Ha ceMuHape 10 GyHKIUSAM OAHOHN epeMeHHOH.

Pazgen 2. ®yHKUMN HECKOJBbKHMX NepeMeHHbIX. JIMHUN 1 TOBEPXHOCTU YPOBHS.
YactHble Tpou3BOgHBIE © AuddepeHnuan mnepBoro mopsaka.  [lomHbIH
mipdepennman.  [IpousBoansie cioxkHoil ¢yHkimu. I[IpousBogHas ¢yHKUIUH,
3aJJaHHOI HesBHO. YacTHBIE POM3BOIHBIC M TU(PPEPEHIINATB BBICIIAX MTOPSIKOB.
Teopema IlIBapua.

[IpousBonHas mo HampaBieHHUIO. ['panueHT. DKcTpeMyM (QYHKIUH HECKOJIbKUX
nepeMeHHbIX.  HeoOxonumble M JIOCTaTOYHBIE  YCJIOBUSL ~ DKCTpeMyMa.
CamocrositenbHast pabota Ne 2 Ha cemMuHape 1O (YHKUUSM HECKOJbKHUX
NIePEMEHHBIX.

Paznen 3. HurterpasbHoe wucuuciaenue. IlepBooOpasznas. HeonpeneneHHsblit
UHTETpaJl M €ro CBOMCTBAa. MeToa HENOCPEICTBEHHOIO HWHTETPUPOBAHMSL.
I/IHTGFpHpOBaHI/Ie C IIOMOIIBIO 3aMCHBbI HepeMCHHOﬁ, IIOABCACHUEM II0J 3HaK
muddepennrana. Meros1 MHTErpUPOBaHMS IO YACTSIM.

WuTerpupoBanre paludoOHAIbHBIX ApoOel, HHTErpUpOBaHHE HEKOTOPBIX BHUIOB
uppanroHaIbHbIX QyHKIMH. VHTErpupoBaHue TPUTOHOMETPUUECKUX (PYHKITHI.

10

Brruucnenue onpeneneHHbIX HHTETpajoB 1o Gpopmyne Hetotona-Jleitoauma. 3amena
MIEPEeMEHHON ¥ MHTErPUPOBAHKE TI0 YACTSIM B ONPEICTICHHOM HHTETpalle.

11

[IpunoxxeHust onpeneneHHOr0 UHTETpajga B Te€OMETPHH U MEXaHUKE (BBIYHCIICHHE
wiomaaed TMIOCKUX (Uryp, AIUHBI KpuBOH). [IpunoxeHus ompeaeneHHOro
WHTETpaJla B TEOMETPUU U MEXaHWKE (BBIUMCIECHHE OOBEMOB, TIJIOMIAICH
MTOBEPXHOCTH).

12

HecoOcTBeHHbIE HHTErpaibl HEPBOrO U BTOPOTO POJIA, MX BHIYHUCIICHHE.

13

3ajaun, IpUBOASAIINAE K KPAaTHBIM MHTErpajgaM. BeruncieHne ABOMHBIX MHTETPAIOB
CBEJCHMEM K IMOBTOPHBIM. 3aJayd Ha WM3MEHEHHE MOpsAJKa HHTETPUPOBAHMS B
IBOMHOM uHTerpaine. ['eomerpuueckne W (pU3MUECKHE NPUIOKEHUS KPATHBIX
VHTErPAJIOB, IPUMEPHI BEIYUCIICHHUS.

14

KonTponbpHOE TecTHpoBaHHE IO KYpCY.




11

JlabopaTopHble 3aHATHS

JIaGoparopHble 3aHATHS Y4€OHBIM IJIAHOM HE MPEyCMOTPEHBI.

3.5 TemaTuka KypcoBbIX NPOEKTOB (KYPCOBBIX padoT)

KypcoBbie npoekTs! (KypcoBbie paboThl) Y4€OHBIM IJIAHOM HE MPETyCMOTPEHBI.

4, Y4eOHo-MeTOoAMYecKOe U MHPOPMALIHOHHOE 00ecIieYeHHe

4.1 Hopmatusubie 1okyMeHTHI U [OCTrI

1. ®I'OC 08.03.01 «CtpoutenbcTBO». YTBepkIEH npukazoM MwunHoOpHayku Poccuu ot
31.05.2017 Ne 481 (pexn. ot 08.02.2021);

2. Akanemuyeckuii  yueOHBIH TaH 1o  HampaBieHuto — moarotosku:  08.03.01
«CtpoutensctBoy. [Ipoduns: Ypbanuctuka u ctpouteiabcTBo. Popma 0O0ydeHUs] — OYHO-320YHAS.
2026 T.;

3. ObpaszoBarenbHass  mporpamMmma 1o  HampasieHuto — moarotoBku:  08.03.01.
«CtpoutensctBo». [lpoduns: Ypbanuctuka u crpoutenbctBo. @opma 00ydeHHs] — OYHO-3a04HAs.
2026 r.;

4. Vka3 Ilpesunenta Poccuiickoit @eneparuu ot 01.12.2016 Ne 642 «Crpateruu Hay4HO-
TEeXHOJIOrn4eckoro passutusa Poccuiickoit denepanumny;

5. Ilpuka3 MunucrepctBa odpazoBanus u Hayku Poccuiickoit denepannn ot 23.08.2017 Ne
816 «O6 yrBepxkaenun [lopsinka TpPUMEHEHUS  OpPraHU3AIMSAMH,  OCYIIECTBISIONIMMHU
00pa30BaTeNbHYIO0 JIEATEIBHOCTD, AJIEKTPOHHOIO OOyuYeHMs, AMCTAaHIMOHHBIX 00pa3oBaTEeIbHBIX
TEXHOJIOTHI NpU peanu3aiy 00pa3oBaTeIbHBIX IPOTPAMM).

4.2  OcHoBHasi IuTEpaTypa

1. ®uxtenromnsu [.M. OcHOBBI MaTEMaTUYECKOTO aHAJIN3a: Y4eOHHK JUIs BY30B, 15-€ u3s., crep.
CII0, Jlans. 2023. Yacts 1. 444 c.

2. @uxtenromusl] [.M. OcHOBBI MaTeMaTHYECKOTO aHaIM3a: y4eOHUK AJIs BY30B, 14-€ u3a., crep.
CII0, Jlans. 2023. Yacts 2. 464 c.

3. Kyampssue JI.JI. Kparkuii kypc marematuueckoro aHanmmza. T.1. Jluddepennmanbroe u
UHTErpaNbHOE HcYHCIeHUus (QyHKUMH OfHON mnepeMeHHOH. Psanpl: YueOHUK [DIeKTpOHHBIM
pecypc]: yueb. - DnekTpoH. naH. - Mocka: ®usmarnut, 2015. - 444 c. [Pexxum gocryma: URL:
https://e.lanbook.com/book/71994 - 3aru. ¢ skpana.]

4.3 JlonmoJaHHMTeJbLHAS JUTEpPaTypa

1. Muckynos H. C. [uddepeHuunanbHoe ¥ HHTETPATbHOE HCUUCIEHUS A BTYy30B. B 2-x
tomax. M.: Uurerpan - Ipecc, 2009 — 416, 544 c. 180 3k3.

2. 3yokoB B.I'., JIsxoBckuii B.A., MapteiHenko A.W., Munocnes B.b., ITymkaps E.A. Kypc
MaTeMaTHKH JIJIs1 TEXHUYECKUX BBICIINX Y4eOHBIX 3aBefneHuil. Yactu 1-4. M.: MY, 2012. 400
IK3.
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3. Kpartkwuii kypc BbICIIel MaTeMaTUKH [ DIEKTPOHHBIN pecypc]: yuel. - DIeKTpoH. AaH. - MockBa:
HamkoB u K, 2017. - 510 c. [Pesxum moctyna: URL: https://e.lanbook.com/book/93522. - 3ari. ¢
JKpaHa. |

4. byrpos f.C., Hukonbckuit C.M. Bpiciias matemaruka: yueOHUK JUIsl By30B B 3-X ToMmax. M.:
Hpoda, 2009.

5. HuterpanpHoe ucuucieHHe (QYHKIUH OJHOW M HECKOJBKUX IEPEeMEHHBIX. TeopHs TMOJIs:
METOMYECKHE yKa3aHus U BApUaHThI pacueTHO-Tpaduueckux padbot // bonynos M.A., bopoauna
C.1., [lokazees B.B., Teym B.JI., Tkauenko O.U.. M.: MI'TY «MAMMN», 2009.

6. Marematnueckuii ananus. Teopust npenenoB u auddepeHuanbHOE UCYUCIECHUE: OCHOBHBIE
MOJIOKECHUS TEOPHH, METOAMYECKHE YKa3aHWS W BapHUAHTHI pacueTHoO-rpaduueckux padbot //
bonynoB M.A., boponuna C.U., Kopotkosa H.H., Tkauenko O.U. M.: MI'TY «MAMMWN», 2009.

4.4  DaekTpoHHbIe 00pa3oBaTe/bHbIE Pecypchl

[IpoBeneHue 3aHATUIN U aTTECTAIMil BO3SMOXHO B TUCTAHIIMOHHOM (opMaTe ¢ MPUMEHEHUEM
CUCTeMBI JUCTaHIMOHHOTO o0y4eHus yHuBepcutera (CJJO-LMS) Ha ocHOBe pa3paboTaHHBIX
kadenpoit «MaremaTuka» 3IEKTPOHHBIX 0Opa3oBaTenbHbIX pecypcoB (DOP) mo Bcem paszmenam
MIPOTrpaMMBI:

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

WHTerpanpHOE HCUHCITICHNE https://online.mospolytech.ru/local/crw/course.php?id=3781
GyHKIMI 0JTHON NEpEeMEHHOI
Huddepenunansaoe https://online.mospolytech.ru/local/crw/course.php?id=3362

ucuuciaeHne GpyHkuui

HECKOJIbKHX MTEPEMEHHBIX
JIOTIOJTHUTEIBHBIE TJIaBBI https://online.mospolytech.ru/course/view.php?id=3592
MaTeMaTHIeCKOro aHajn3a

Pa3zpaboranubsie DOP BKIIOYAIOT TPEHUPOBOYHBIE U UTOTOBBIE TECTHI.
[Topsimox mpoBeneHuss pabOT B AMCTAHIIMOHHOM (pOopMare YCTAaHABIMBACTCS OTAEIbHBIMU
pacmnopsHKeHUSMU MTPOPEKTOpa Mo yueOHOU padoTe U/UiH LIEHTPOM y4eOHO-METOIMYEeCKOi paboThI.

Ka)K,Z[BIfI CTYACHT O6CCH€‘-ICH HUHAUBUAYAJIbHBIM HCOTPAHUYCHHBIM JOCTYIIOM K BHCKTpOHHOﬁ
OHMOIMOTEKE MOCKOBCKOT'O MOIUTEXA

https://online.mospolytech.ru/course/view.php?id=7621&section=1 .
WuTepHeT-pecypchl  BKIIOYAIOT Y4eOHO-METOAMYECKHE MaTepuaiabl B JJEKTPOHHOM  BHJE,
MMPEACTAaBJICHHLIC HA cauTe mospolytech.ru B pa3aciic: ((]_ICHTp MAaTEMAaTHUYCCKOI'O 06pa3013aHH;1»
(http://mospolytech.ru/index.php?id=4486,
http://mospolytech.ru/index.php?id=5822);

[Tone3nble yueOHO-MeTOAMYECKHE M HH(OPMALMOHHBIE MaTepUaNIbl IPEACTaBICHBbl Ha
calTax:

http://exponenta.ru, http://eqworld.ipmnet.ru/ru/info/mathwebs.htm.

[lepeuens pecypcoB HHPOPMAIIMOHHO-TEIEKOMMYHUKAIIMOHHOW ceTn « HTepHeT» ans
OCBOCHUSI TUCIUILTHHBL: WWW.matematikalegko.ru>studentu, www.i-exam.ru.



https://e.lanbook.com/book/93522
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
http://exponenta.ru/
http://eqworld.ipmnet.ru/ru/info/mathwebs.htm
http://www.i-exam.ru/
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45 JluueH3uOHHOe W  CBOOOJAHO  pacHpocTpaHseMoe IMPOrpaMMHOe
o0ecreyeHue
HaumenoBanue | Paspadoruuk I1O JocTtynHocTh Ccbuika Ha Equnblii peectp
Ne (mpaBooOJiagaTeib) | (IMIEH3UOHHOE, | POCCHHCKHUX MPOrPaMM IJIst
CcB00OOTHO 9BM u B/l (npu Haanyun)
pacnpocrpansie
Moe)
Astra Linux | OOO "PYCBUTEX- |JIuuensuonunoe | https://reestr.digital.gov.ru/reestr
1 | Common Edition | ACTPA" /305783/?sphrase_id=954036
Moii O¢uc 00O "HOBBIE Jluuensuonnoe | https://reestr.digital.gov.ru/reestr
2 OBJIAYHBIE /301558/?sphrase_id=943375
TEXHOJIOT'NN"
4.6 CoBpemeHHbIe TpodeccHOHATIbHbIE 0a3bl TAHHBIX U HHGpOPMAIHOHHbIE

CIIpaBOYHBIC CUCTEMBI

[Tepeuens pecypcoB cetn MHTEpHET, TOCTYNHBIX JJIsI OCBOCHUS TUCIUIIIIUHBIL:

Ne HanmeHnoBanue Ccbuika Ha pecypce JocTynmHocTb
NudopmanuoHHo-cipaBoYHbIE CHCTEMbI
JocTtynHa B cetn
1. Stack Overflow https://stackoverflow.com/ | Uateprert 6e3
OTpaHUYECHUN
WHudopmanroHHbIe pecypehl )
2. Cern Koncynprantilioc http://www.consultant.ru JoctymHo
ITopran PenepanbHbIX
3. FOCYAAPCTBCHHBIX http://www.fgosvo.ru JlocTymHO
00pa3oBaTeNIbHbIX CTAaHAAPTOB
BbICILIEr0 00pa3oBaHUs
DIeKTPOHHO-0MOJIMOTEYHbIE CHCTEMbI
1 Jlanb https://e.lanbook.com/ HoctymnHa B cetn MHTEpHET
' 0e3 orpaHuYCHUI
2 IPR Books https://www.iprbookshop | doctynHa B cetu MHTepHET
' ru/ 0e3 orpaHuYCHUIN
IIpodeccnonanbHbie 6a3bl JAHHBIX
baza nmanHbBIX HaydIHOU http://www.elibrary.ru JoctytHO
1. |snexTpoHHOM OMOIMOTEKH
(eLIBRARY.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/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://stackoverflow.com/
http://www.consultant.ru/
http://www.fgosvo.ru/
https://e.lanbook.com/
https://www.iprbookshop.ru/
https://www.iprbookshop.ru/
http://www.elibrary.ru/
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Web of Science Core Collection | http://webofscience.com | Jocrymno
— MOJTUTEMaTHYecKas
pedepaTuBHO-

2. | Oubnumorpaduueckas u
HayKOMETpUYeCcKas
(6ubaromeTpuueckas) 6asa
JTAHHBIX

5. MarepuajJbHO-TeXHHYECKOe o0ecreyeHne

MatepuraabHO-TeXHHUYECKass 0a3a yHHUBEpPCHUTETa OOECIICUMBAET IPOBEICHHUE BCEX BHUOB
3aHATHH, TPETYCMOTPEHHBIX y4COHBIM IUIAHOM, U COOTBETCTBYET JCHCTBYIOIIUM CAHHTAPHBIM U
MIPOTUBOTIOKAPHBIM MPABUTIAM H HOPMaM.

Kadenpa «Maremarnka» He pacnoiaraeT COOCTBEHHBIM ayTUTOPHBIM (POHIOM U HCIIOJIb3yeT
yueOHbIe ayTUTOpUU U3 o01Iero GpoHaa yHUBEpPCUTETA.

I[Ipy HeoOXOOUMOCTH Il MPOBEACHUS HMHTEPAKTUBHBIX IPAKTHUCCKUX  3aHITHHA
UCTIOJIE3YIOTCSI KOMITBIOTEPHBIE KJTACCHl YHUBEPCHUTETA.

6. MeToauveckue peKOMeHIAlNH

6.1 MeTroanyeckne peKOMeHIAIUN ISl MPeNoaaBaTeisl 0 OPraHu3anuu
00y4eHus1

IIpexne Bcero, cieayer oOpaTUTh BHMMAaHHE CTYACHTOB Ha TO, YTO IMPAKTHUYECKH BECh
U3y4aeMblil MU MaTepHaj He TpeOyeT KakoH-InOo crienualbHON (JIOTOIHUTENBHON) TOATOTOBKH U
BIIOJIHE MOXXET OBbITh YCIEIIHO M3Y4Y€H, €CJIM CTYAEHThl OyAYyT MOCELaTh 3aHATHS, CBOEBPEMEHHO
BBIMOJHATH JIOMAlllHUE 33JaHMUsl U TOJb30BaThCS (IIPM HEOOXOAMMOCTH) CHCTEMOM IJIAHOBBIX
KOHCYJIbTAllMii B TeUEHHE KaXJoro cemectpa. Bomenmue B kypc JIuHeliHON anreOpbl pas3jaeibl
ABIIIOTCA KJIACCHUYECKMMH, B TO K€ BPEMs OHU INPAKTUYECKHM OPUEHTHPOBAHBI, TaK KaK HMMEIOT
IIMPOKOE PacHpOCTpaHEHUE JIs PElIeHUs pa3HOro poja 3ajJad BHYTPU CaMOM MaTeMaTHKU M
MPUKIAIHBIX 331a4. FIX 0OCBOEHHE IOMOXKET CTYJ€HTaM JOTM4e€CKH BEPHO, ApIYMEHTHUPOBAHO U SICHO
CTPOUTh YCTHYKO M TIMCBMEHHYIO pe€4b, YCIEHNIHO IPUMEHATh HAKOIUICHHbIE 3HAHHUA B
npodecCHOHATBHOM 1eATETbHOCTH.

HeoOxomuMo ¢ camMoro Havana 3aHSITHM pPEKOMEHJOBaTh CTYIAEHTaM OCHOBHYIO U
JIOTIONTHUTEIIbHYIO JINTEPATypy, @ B KOHIIE CEMECTpa JaTh CIHCOK BOIPOCOB JJis MOATOTOBKHU K
DK3aMEHY.

Ha nepBoMm 3aHATUY 110 AUCHUILINHE ClIeAYyeT 0053aTeIbHO TPOMH(YOPMUPOBATH CTYAEHTOB O
BUJE U (opMax TEKyIIel U MPOMEKYTOUHOM aTTecTalluii MO TUCUUIUIMHE, CPOKaX MX MPOBEIEHUS,
YCIOBUSIX JIOMyCKa K IPOMEXKYTOUYHOM aTTecTalu, NPUMEHSEMBIX BHIAX IPOMEKYTOUHOIO
KOHTPOJISL.

N3noxxeHne TEOPETUUYECKOTO MaTepHala JOJKHO CONPOBOXKIATHCS WIUIIOCTPATUBHBIMU
npuMepamMu, TIIATENIbHO OTOOpPaHHBIMU MPENOAaBaTeeM TaK, YTOObl TEXHUYECKHE TPYIHOCTH U
BBIKJIQJIKM TpPU pEIICHWH 3aJayd HE OTBJIEKAIM OT TJABHOTO: OCMBICIEHUS HWJEU U CYTH
IpUMEHsEMbIX MeTonoB. ClieqyeT BcCerja YKas3blBaTh IIPUMEPBI IPAKTUYECKOIO IPUMEHEHUs
pPAcCMOTPEHHBIX Ha 3aHATUSAX ypaBHEHUN U opmyi.

[IpakTHueckue 3aHATHSA JOJKHBI OBITH OpPraHM30BaHBI MPEINOjaBaTeleM TakKUM o00pa3om,
yTOOBl  OCTABAJIOCh BpeMsl Ha IEPUOJUYECKOE BBIIOJHEHUE CTYIAEHTaMHU HeOOJbIION
CaMOCTOSITENIbHOW PabOThI B Ay JUTOPUH JJISl IPOBEPKU YCBOCHUS M3JI0KEHHOT'O MaTepHara.

[IpenonaBaTens, BEOyUIMH MPAaKTUYECKHE 3aHATHS, JOJDKEH COrJIacoBbIBaTh Y4eOHO-
TEMaTUYECKHH IJIaH 3aHATHH C JIEKTOPOM, UCIOJIB30BaTh €ANHYIO CUCTEMY 0003HAUECHUH.


http://webofscience.com/
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[IpenoaBaTento cieayeT JOOMBAThCA CUCTEMAaTHUECKON HETIPEPHIBHOM pabOTHI CTYICHTOB B
TE€YEHHE CEMEeCTpa, He0OXOAUMO BBISBIISATH CUIILHBIX CTYJICHTOB U IIPUBJIEKATh UX K HAY4YHOU padore,
K YYaCTHIO B Pa3HOIO pOJia OJIMMIIMAAAaX U KOHKYypcax.

CTyneHT A0KEH OIYIATh 3aMHTEPECOBAHHOCTD MPENO01aBaTeNsl B TOCTH)KEHUH KOHEYHOI'O
pe3yibTaTta: B MpuoOpeTeHUH 00yJarONTUMUCS MPOYHBIX 3HAHUH, YMEHHI 1 BJIaJICHUS HAKOILJICHHON
uH(popMalel s peneHus 3a1a4d B IpohecCHOHANbHON AeSITENbHOCTH.

OO6pazoBarenbHbIE TEXHOJIOTUH.

[IpoBenenue 3aHATUI U aTTECTALIUI BO3MOXKHO B TUCTAaHIIMOHHOM (hopMaTe ¢ MPUMEHEHUEM
CUCTeMBl JUCTaHIMOHHOTO oO0y4eHus yHuBepcutera (CJJO-LMS) Ha ocHOBe pa3pabOTaHHBIX
kadenpoit «MaremaTuka» 3IEKTPOHHBIX oOpa3oBaTenbHbIX pecypcoB (DOP) mo BceM paznenam
porpamMmsl (CM. 11. 4.4).

[Topsimox mpoBeaeHus: pabOT B JUCTAHIIMOHHOM (hopMaTe YCTaHABIMBAETCS OTICIbHBIMHU
pacmopsHKeHUSIMH ITPOPEKTOpa 10 yU4eOHOU paboTe U/ EHTPOM y4eOHO-METOINIECKOM PaboTHI.

6.2 Meroanueckue yKa3aHus JAJIs1 00y4alOUIUXCsI M0 OCBOCHHUIO U CIUTIMHBI

Paznen 1: nuddepennnanbHoe ucuuciaeHue GyHkuuii o1HoI nepeMeHHOi

IIpu n3ydenun nuddepeHunanbHoro ucuuciaeHus QyHKIUE OAHOM mepeMeHHoN oOpatute
BHUMAaHHE Ha TIOHATHE Tpezena (pyHKIUN B TOYKE W METOIBI ero Beraucienus. [Ipenen — ogHo u3
OCHOBHBIX IOHATUH MareMaThdeckoro aHaiausza. Ilpu BeluMcIeHMM mpenenoB (QyHKIUHM HaJo,

0 «
Tpekae BCEro, BBIACHHTH XapakTep HeompeneieHHoctd | —, —, 0-00,00—00,1% [. Urto6wl
00
OBJIa/IETh TEXHUKOM peIllIeHMs 3aJay Ha BBIYMCICHHME MPEAEsIOB, HAJ0 3HATh JBa 3aMe4aTelIbHBIX
npezena, TabJMIly SKBHBAJICHTHBIX OSCKOHEYHO MaJIbIX, MpaBMIIO JlomuTais, pa3indyHble MPUEMBI
PACKpBITUSL HEOIIPEEIEHHOCTEH B 3aBUCUMOCTHU OT BHUJa (QYHKIIMHU U PEIIUTh JOCTaTOYHO OOJIbIIOE
KOJIMYECTBO 3a/1a4.

IIpy wm3yueHHM TeM, MOCBSIIEHHBIX MPOM3BOMHOW U nudp¢epeHmany (QyHKIHH, HaIO0
OCMBICIITh WX T€OMETPUYECKUN CMBICII, TIOHUMATh pa3iinune MEeXAy HUMHU (nuddepeHyan - 3To
IJIaBHas JMHEWHas vacTh mpupaunieHus QyHkuuu). TBepro 3HaTh (Kak TaOJIMIy YMHOXEHMS)
dbopmynel  audQepeHIIMpPOBaHUS ~ OCHOBHBIX  JJIEMEHTAapHBIX  (QYHKIMH W MpaBuUiia
muddepeHMpoBaHus (Bce, KOHEYHO, HO OCOOEHHO mpaBuio aAuddepeHIupoBaHus CIIOKHON
GyHKITUN).

OOparute BHUMaHUE Takke Ha 0COOEHHOCTH nu(depeHupoBanus QyHKINH, 3aJaHHBIX B
HesBHOU popMe, mapamMeTpUUuecKu, Ha pueM jJorapupmMudeckoro nuddepeHIupoBaHus.

Crenyer 4eTKO 3HAaTh U YMETh IPUMEHSATh aJITOPUTM HUCCIIEAOBAaHUS PYHKIIMH U TOCTPOSHHUS
rpadukoB: ompeaeneHHEe TOYEK pa3pblBa (M UX KJIacCHU(PUKAIMIO), acUMNTOT TIpaduka
(BepTUKaJIbHOW, HAKJIOHHOMW, TOPU30HTAIbHOM), HEOOXOJUMble U JIOCTATOYHBIC YCIIOBHS
MOHOTOHHOCTH ()YHKIIMH, CYIIECTBOBAHUS JOKAJIHHOTO SKCTPEMyMa, MPOMEXKYTKOB BBITYKIOCTH U
BOTHYTOCTH (PYHKILIMU U TOUYEK Mepernoa.

Paznen 2: nuddepenunanbHoe ncuucieHue GyHKIHil HeCKOJIbKHX NepeMeHHbIX

[Ipu u3ydeHnn JaHHOTO pa3Jiena oOpaTUTe BHUMAHUE Ha TO, YTO (DYHKIIMS IBYX MEPEMEHHBIX
UMEEeT HarJSITHBIA TeOMETPHUYECKHI CMBICIT — 3TO MMOBEPXHOCTH B TPEXMEPHOM IPOCTPAHCTBE

Hano ocMBICIUTE TOHATHS YACTHBIX NPOM3BOAHBIX M mojHOro auddepeHunana u
0COOCHHOCTh WX BBIYHCIICHHS, OBJIAJECTh TEXHUKOW BBIYMCICHUS MPOU3BOJHBIX OT CIOXKHON
(YHKIMU HECKONbKUX INepeMeHHBIX. CrenyeT oOpaTuTh BHUMaHHWE HA TO, YTO Ui (DYHKIUH

= Z(X, y) CMEIIaHHBIE YaCTHBIC MPOM3BOJIHBIE BTOPOTO TMOPSIAKAa PABHBI MEXKIYy COOO:
0z 9’z
OXoy  OyoX

(reopema IlIBapua), To ecTh MOPAI0K TU(HEPEHIIMPOBAHNS HE UMEET 3HAYCHHUSI.
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Jlig QyHKIMHM HECKOJIBKHUX MEPEMEHHBIX CKOPOCTh M3MEHEHHUS (DYHKIUU B MPOU3BOJIBHOM
HAIPaBJICHUU XapaKTEpU3yeTCs IMPOM3BOAHONM I10 HANpPAaBJIEHUIO, a HauboJsbpLIas CKOPOCTh
u3MeHeHus QyHKIUU Oy/eT B HalpaBJIEHUU BEKTOpa TPaIUeHTA.

Cnenyer oOpatuth B 3TOW TeMe BHMMAaHHME HAa HEOOXOJUMOE M JIOCTATOYHOE YCIIOBUS
CYIIECTBOBAHMS SKCTpeMyMa (PYHKIIUN HECKOIBKHX MEPEMECHHBIX.

Paznen 3: uHTerpajibHOE HCHHCIEHHE

B uHTErpanbHOM MCUMCIIEHUH pelaeTcs 3a1a4a, 0OpaTHOM TOi, KOTOpasi paccMaTpuBaiIach B

mubdepeHIIMaTbHOM HCUYHUCICHUN: HEOOXOAUMO HaWTH Uil JaHHOW (YHKIMH f(X) TaKylo

(GyHKLMIO, POU3BOAHAS OT KOTOpPOW Oblua OBl paBHA 3amaHHOW. MHTerpupoBanue (QyHKIMA —
JIOCTaTOYHO CJOXHBIM pa3fen MaTeMaTUKH, OBJAJeThb KOTOPBIM MOXHO TOJIBKO, €CIM CTYAEHT
«BO3BMET» JOCTATOYHO OOJIBIIOE KOJINYECTBO HHTETPATIOB PA3HOTO THIIA.

Hano tBepio 3HaTh TabJIUIly UHTEIPAIOB OT OCHOBHBIX 3JIEMEHTAPHBIX (DYHKIMI, OCHOBHBIE
METOAbl MHTETPUPOBAHUS (3aMEHA TEPEeMEHHOW, TNoJBeneHue mox 3Hak auddepennunana,
MHTETPUPOBAHUE IO YaCTSAM, MPHUEMbl BBIUUCIECHUS HMHTETPajioB OT PALMOHAIBHBIX JApoOei, oT
Pa3HOI0O TUIA TPUTOHOMETPUUECKUX (PYHKIIHIN).

Hano ocMblcauTh €IUHCTBO MOAXOAAa K IIOCTPOCHUIO ONPEENCHHBIX, KpaTHBIX,
KPUBOJMHEHHBIX, TOBEPXHOCTHBIX MHTETPAJIOB — MIOCTPOCHNUE HEKOTOPOH MHTErPAIbHOW CYMMBI U
npeeabHbIN epexol.

3HaTh TEOMETPUYECKHI CMBICI M OCHOBHYIO (DOPMYITY BBIYHCICHHUS OIPEIEICHHBIX
uHTerpanoB — ¢opmyny Heriorona — JleiiOHuna, reomerpuyeckue U (U3MYECKHE HPUIOKESHUS
OTIPENIeICHHBIX ¥ KPATHBIX MHTETPAJIOB, YMETh HAXOJUTh IUIOIA b IUIOCKOH (PUTYPBI, IITMHY KPHBOH,
00BbEM U IJIOLIA/Ib HOBEPXHOCTH TEJ BpalllEHUs.

VYcnemHoe  u3yyeHHE  AMCLUUIUIMHBL  «MaremaTudeckuil — aHalu3», [pHOOpeTeHue
HEOOXOMMBIX KOMIIETEHIIM, YMCHUN W HABBIKOB BJIAJCHHUS MAaTEMaTHUECKUM almapaToM TpeOyeT
OT CTYACHTOB OOJIBIIION CAMOCTOSATEIBHON PabOTHI.

CamocrosTenbHas paboTa SBISETCS OJHUM U3 BHJIOB y4eOHBIX 3aHsaTuil. Llenb
CaMOCTOSITENIbHOW paboThl — MPAKTUYECKOE CaMOCTOATENbHOE MOJIYYEHUE CTYACHTAaMH HaBBIKOB
paboTHI B porpaMMe MaTeMaTHYECKOTO MOJISIIMPOBAHUS, PACCMAaTPUBAEMBIX B TIPOIIECCE H3YUCHUS
JVICTIATUTAHBL.

AyIuTOopHas caMOCTOsATENbHAs paboTa M0 IUCIUIIIMHE BBIMOIHAETCS Ha yUYEOHBIX 3aHATHIX
IOJ1 HETIOCPE/ICTBEHHBIM PYKOBOJICTBOM IPEIOJIaBaTeNsl U 10 €ro 3aJaHHUIO.

BreaynutopHass camocTosiTenbHas paboTa BBIOJMHSETCS CTYJASHTOM IO  3aJIaHUI0
IpernoiaBaTessi, HO 0€3 ero HeMOCPEICTBEHHOTO YUaCTHSL.

3aoauu camocmoamenvHou padomsl cmyoenma:
— Ppa3BUTHE HAaBBIKOB CaMOCTOSITEIILHON yueOHO! paboThI;
— OCBOEHHE COJIEPYKAHHS JUCIUTUIHHBL,
— yrinyOieHue coepkKaHus U OCO3HAHNE OCHOBHBIX MOHATHH JUCHUIUINHBL
— HCHOJB30BaHUE MaTepHala, COOPAaHHOTO M IMOJYYEHHOTO B X0JIe CAMOCTOSITEIIbHBIX 3aHATHI
11 5 PEeKTUBHOMN MOATOTOBKH K 9K3aMEHY.
Buowt éneayoumopnoii camocmoamenvnoi pabomoi:
—  BBINOJHEHUE pacueTHO-TpapHuuecKux padoT;
— TIOATOTOBKA K 9K3aMEHY;,
— TIOATOTOBKA K CEMUHApY;
J171s1 BBITIOTHEHUS JTFOOOTO BHJIa CAMOCTOATEILHON paboThl HEOOXOIMMO TTPOUTH CIEAYIONTNE
ITaITbI:
—  OmpezeNieHHe e CaMOCTOSTETFHON pabOThI;
— KOHKpEeTH3allus I03HaBaTEeJIbHOM 3a/1auu;
— CcaMOOIIeHKa FOTOBHOCTH K CAMOCTOSATENBbHOM padore;
— BBIOOD aICKBATHOTO CITOc0o0a JAEHCTBHS, BEAYIIETO K PEIICHHIO 3a/1a9H;
— IJJaHMPOBaHUE paboTHI (CAMOCTOSATENILHON MIIM C TIOMOIIIBIO MTPEToiaBaTelis) Hajl 3a/laHHeM;
— OCYIIECTBJICHHE B TPOIECCe BBIMOJHEHHUS CaMOCTOSITEIbHONH pabOThl CaMOKOHTPOJIS

(MIpOMEXYTOYHOTO M KOHEYHOI'O) PE3YyJIbTAaTOB PAaOOTHI M KOPPEKTUPOBKA BBIOIHEHUS

paboTsI;

— peduekcus;



— TIpe3eHTanus padoThl.

7.1
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DoH/1 OLIEHOYHbIX CPEICTB

MeTOI[LI KOHTPOJIA U OIICHUBAHUSA PE3YyJbTAaTOB oﬁyqemm

JlJi1 KOHTpOJISI YCIIEBAEMOCTH M KaueCTBa OCBOCHHMSI IUCUUIUIMHBI HACTOSILENH MpOrpaMMoit
IIPEyCMOTPEHBI CIEAYIOINE BUAbI KOHTPOJIS:
— KOHTPOJb TEKYIIeH ycrieBaeMOCTH (TEKYILINil KOHTPOJIb);

— MPOMEXYTOUYHas aTTecTanus (IK3aMeH).

Ne i/t

Bun xonTpOns
pe3yIbTaToB
oOyueHus

HaumeHnoBanue
KOHTPOJIS
pe3ynbTaTOB
o0y4deHus

Kpartkas xapakTepucTuka KOHTPOJIS
pe3yabTaTOB OOYUECHHUS

PacuerHo-
rpaduueckas
paborta

Texymmit

OOyuaronmiics B~ TEYEHHE  CEMecTpa
CaMOCTOATCIIBHO BBIIIOJHACT PAJ pPaCyYCTHO-
rpaduyeckux pabotr mo Teme pasnena. [lpu
IPOBEPKE MPEIoIaBarelib OlEHUBACT KAYeCTBO
odhopmIIeHH S, TIPABUIBHOCTh PACYCTOB.

KonTponbhas
paborta

Tekymunit

Pemenue KOHTPOJIBHOU padoThI
OCYLIECTBIIICTCS HA IOCIEOHEM  3aHATUU
uzyyaemoro paszaena. KouTtposbHas pabora
BBINOJIHACTCS UHAUBUYaTbHO KaXKIbIM
ctyneHToM. Ilpu mnpoBepke mpernoaaBareb
OLICHMBAET  MPaBWJIbHOCTb  IPOU3BEIEHHBIX
pacueToB.

Tect

Texymmit

TectupoBaHue MNPOBOAUTCS Ha IOCIEIHEM
3aHATHM M3y4aeMOW TeMbl. TecTupoBaHUE
ocyliecTBisiercs, JuOO  TpU  MOMOIIU
KOMITBIOTEPHOU CHCTEMBI TECTUPOBaHMUSL, JTUOO C
UCIIOJIb30BaHUEM BBIJAHHBIX TECT-33/laHUil Ha
Oyma)kHOM HocuTene. B pamkax TecTupoBaHus
IIPOBEPSETCS 3HAHUE TEOPETUUECKOM Oa3bl.

DK3aMeH

[TpoMexxyTOUHBII

[IpomexyTouHas arrecTanus oOydaroluxcs B
(dopme sK3aMeHa MPOBOAMTCA MO pPe3ylbTaTam
BBIIIOJIHEHHUsSI BCEX BHJIOB Y4eOHON paloThI,
MIPETYyCMOTPEHHBIX Y4€OHBIM IJIAHOM I10 JaHHOMN
JUCLUIIIMHE, TNpU  3TOM  YYUTBHIBAIOTCS
pe3yNbTaThl TEKYIEr0 KOHTPOJISA YCIIEBAEMOCTH B
Te4eHHne ceMecTpa. OLieHKa CTENEHN JOCTUKEHUS
oOyyarolUMMuUCs  TUIAHUPYEMBIX  PE3yJbTaTOB
oOydyeHuss 1O  JAWCUUIUIMHE  [POBOJUTCS
[IpenojaBaTesieM,  BEAYLIUM  3aHATUA 110
JUCLUIIIIMHE METOJIOM JKCIEepTHOU oueHku. Ilo
WTOTaM  TIPOMEXKYTOYHOM  aTTecTaluu IO
JVCLUIIJIMHE BBICTABIISIETCS OLICHKA «OTIUYHOY,
«XOPOLIOY, «YZOBJIETBOPUTEIILHO» U
CHEYJOBJIIETBOPUTEIBLHO.
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Ilkana u KpUTEPUU OLIEHUBAHUS Pe3yJbTATOB 00y4eHUs

[Tokazaresnem olleHMBaHMsI KOMIIETEHIIMI HA pa3IMYHbIX dTanax ux GOpMUpPOBaHUS SIBIIIETCS
JOCTHKEHUE 00YJAIOIIMMHUCS TIAHUPYEMBIX PE3YJIbTATOB O0YUYCHHS 110 JUCIUTIINHE (MOIYITIO).

Kpurepuu oneHuBanust

IHoka3zaTennb
HeynoBieTBopuTebHO | YI0BJETBOPHTEIAbHO Xopouio OTJHYHO
3HATh: OO6yuaromuiics OO6yyaromuiics Oo6yuaromuii | OOyqaronu
TEOPETUYECKHUE | IEMOHCTPUPYET IMOJHOE | JEMOHCTPHPYET cst cst
OCHOBBI OTCYTCTBHEC WUJTH HEMOJIHOE JEMOHCTPHUPY | IEMOHCTPH
MaTeMaTUYeCKO | HEJOCTAaTOYHOE COOTBETCTBHUE €T YaCTHUYHOE | pyeT
ro aHaJIN3a. COOTBETCTBHUE CJIEIYIOIINUX 3HAHUN: | COOTBETCTBHE | IIOJHOE
CIIETYIOIIUX 3HAHUM: TEOPETUIECKHE CIIEYIOIINX | COOTBETCTB
TEOPETUYECKHE OCHOBBI | OCHOBBI 3HAHWM: ue
MaTeMaTHYECKOTO MaTEeMaTHYECKOTO TEOPETUYECK | CIEAYIOUINX
aHaiM3a. aHanm3a. ue 3HAHUM:
MaTeMaTH4eC | TEOPETHUIEC
KOT'O KHE OCHOBBI
aHanm3a. MaTeMaTHue
HonyckaroTe | cKoro
s aHaIn3a.
He3Hauutens | CBoOOAHO
HbIE OIIUOKHU, | OTIEpUpYeT
HETOYHOCTH, | IPHOOpETEH
3aTPYJHCHUS | HBIMH
npu 3HAHUSMH.
aHAJIUTUYECK
ux
oTeparusx.
yMeTb: OObyuaromuiics He ymeer | OOydaromuiics Obyyvarommii | O0yuaronu
pemiaTh 3ajaui | WA B HEAOCTAaTOYHOU JIEMOHCTPHUPYET cst fcs
U YIPaKHEHUS | CTENECHHU YMEET: HEMOJIHOE JEMOHCTPUPY | IEMOHCTPH
UCTIONB3YS peliaTh 3a1a4u u COOTBETCTBHUE €T YaCTHUYHOE | pyeT
OCHOBHEIC VIIPaXHEHUS UCIIONB3YsS | CICIYIOIINX YMEHUH: | COOTBETCTBHE | TIOJIHOE
METO/IBI, OCHOBHBIE METO/IBI, pelaTh 3a1a41 U CIIEYIOIIUX | COOTBETCTB
W3YYCHHBIE B U3YYEHHBIE B Kypce yIpaKHEHUS YMEHHI: ue
Kypce MaTEeMaTHIECKOTO WCIIOJIBb3YSl OCHOBHBIC | peliaTh CIIeTYFOIIINX
MaTEeMaTHYECKO | aHaJIH3a. METO/TbI, U3YYCHHBIC B | 337291 U YMCHHIA:
ro aHanIM3a Kypce yOpaXHEHHUsS | peliaTh
MaTEeMaTHIECKOTO UCTIOJB3YS 3aJ1auu U
aHaIM3a. OCHOBHBIC VIIPaXHCHH
Jomyckatorcs METO/IBI, o
3HAYUTENbHbBIE W3YYCHHBIE B | UCIIOJIB3YS
OIMOKH, TIPOSIBIISIETCS | Kypce OCHOBHBIC
HEJ0CTaTOYHOCTh MaTeMaTH4eC | METOJIbI,
YMEHHH, 10 PATY KOTO W3YYECHHBIE
MOKa3aTeNe, aHanm3a. B Kypce
oOygaromuics YMeHnus MareMaTude
HCIIBITHIBACT OCBOEHBI, HO | CKOTO
3HAYUTENbHbBIE JIOTYCKAIOTCS | aHaJIM3a.
3aTpyaHEHUS TpU HesHauntens | CBoOOAHO
OTIEpUPOBAHUHT HBIC OIMOKH, | OTIEpUPYET
YMEHHSMH ITPU UX HETOYHOCTH, | MPUOOPETEH
MEPEHOCE HAa HOBBIC 3aTPyJHEHHS | HBIMH
CUTYallUH. npu YMEHUSIMH,
AQHATUTHYECK | IPUMEHSET
ux UX B
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oTieparmsx, CUTYaIUIX
nepeHoce MOBBIIICHHO
YMEHUH Ha 51
HOBBIE, CJIOKHOCTH.
HECTaH/IapPTH
bIC CUTYaIIUH.
BJIA/IETh: OO6yuaromuiics He | OOyuaromuiics B Oo6yuaromuii | OOyqaromnu
HaBbIKaMU BJIa/IeET WIH B | HEJOCTaTOYHOI Csl YaCTUYHO | Hcs B
PUMCHCHUS HEJOCTAaTOYHOW CTENEHH | CTETICHU BIIAJICET: BJIQ/IEET: IIOJIHOM
MaTEeMaTHYECKO | BIAJCET HaBBIKaMU HaBBIKAMU o0Beme
ro aHanu3a K HaBbIKaMU NIPUMEHEHUsI | MPUMEHEHHUS MPUMEHEHUS | BIIAJCET:
€CTECTBEHHOHA | JIMHEHHOMN MaTeMaTHYeCKOTo MaTeMaTHyec | HaBbIKaMU
YYHBIM MaTEeMaTHYECKOTO aHam3a K KO0 aHajin3a | MpUMEHEHHU
(pusnyeckum U | aHANTH3A K €CTECTBCHHOHAYYHBIM | K s
TEXHUYECKUM) | €CTeCTBEHHOHAYYHBIM (puznyeckum u €CTECTBEHHO | MaTeMaTHue
3aayam. (pusnyeckum u TEXHUYECKUM) HAyYHBIM CKOTO
TEXHUYECKUM) 3a/1adyaM. | 3aJadam. (pusuueckum | aHanmmsa K
OOyuarommiics " €CTECTBCHH
UCIIBITHIBACT TEXHUYECKUM | OHAYYHBIM
3HAYUTEIIbHBIC ) 3aa4am. (pusmueckun
3aTpyaHEHUS TIPU HaBbiku MU
MIPUMCHCHUY HABBIKOB | OCBOCHBI, HO | TEXHUYCCKHU
B HOBBIX CUTYallMsIX. | JIOMYCKAIOTCS | M) 3a/1a4aMm.
HezHauutens | CBoOOAHO
HBIC OIIUOKH, | IPUMEHSET
HETOYHOCTH, | IOJTYYCHHBI
3aTpyJHEHHS | € HABBIKU B
npu CUTYaIUsIX
AHATUTUYCCK | TTOBBIIICHHO
ux 71
oreparusx, CIIOKHOCTH.
nepeHoce
YMEHUH Ha
HOBBIE,
HECTaH/IapTH
bIC CUTYAIINH.
IIIkajia oOleHUBAHUSA TEKYIIEro KOHTPOJISI.
HaumeHoBaHue KOHTPOJIS I
KaJjia OLICHUBaHUSA Onucanue
pe3yIbTaTOB OOYUEHHUSI
Otnnuno - Pabora cpana B | 3amanue Ha PI'P BeimaeTcs Ha
CPOK, pacueTHas U | IEpBOM 3aHATUU
rpaduueckas YacTH | COOTBETCTBYIOIIETO  pas3ferna
BBITIOJTHEHBI ~ BEPHO,  JUOO | AUCHMILIUHBI W CHAeTCS  I10
UMEIOTCS HEI0YCTHI, HE | OKOHYaHUHU W3YYCHUS
BIUSIONIME HA  KOHEYHBIH | COOTBETCTBYIOIIETO  pas3felna
pe3ynbTar. quctumnHbl.  PI'P momxHbI
p Xopomio - pacdeTHas 4YacTh | OBITH BBITIOJTHEHBI "
acueTHo-Tpaduaeckas pabora
BBITIOJTHEHA BEPHO, B | 0)OPMIJICHBI B COOTBETCTBHH C
rpadguueckoii  4YacTM  ecThb | TpeOOBaHUSAMU METOIUYECKUX
3aMe4YaHus yKa3aHui Kadeapsl.
Y 10BIIETBOPUTEIIHHO - B
pacyeTHOU 4acTu €CTh
3aMe4aHusl, METO/] BHITTOJIHEHUS
rpaduueckoil uyacTu BbIOpaH
BEpHBII
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HeynosnersopurenbHo - B
pacyeTHOM U  rpadUUecKoi
4acTax eCThb rpyOsie
3aMeyaHusl.

KontponbHas pabora

OtnuuHo - PaboTa BEICOKOTO
Ka4yecTBa, YpOBEHB
BBIITOJHEHHMSI OTBEYAET BCEM
TpeOOBaHUSAM, TEOPETHYECKOE
COJIep)KaHUE Kypca OCBOCHO
MOJIHOCTHIO, 03 MPOOEIIoB,
HEOOXOJUMBIC  TPAKTHYCCKUE
HABBIKK PabOTBI ¢ OCBOCHHBIM
MaTtepuaioM chOpPMHUPOBAHBI,
BCE PEeyCMOTPCHHBIE
POrpaMMOit oOyueHus
y4eOHbIC 3a/IaHUs BBINIOJHEHBDI,
oo HEKOTOpBIE u3
BBITTOJTHEHHBIX 3aaHui
coJiepiKar HE3HAYUTEIbHBIE
OIIINOKHU

Xopouio - YpoBeHb
BBITIOJTHEHUST paObOThI OTBEYACT
OOJIBIITMHCTBY OCHOBHBIX
TpeOOBaHUH,  TEOPETHYECKOE
CoJIep)KaHUE Kypca OCBOCHO

YaCTUYHO, HO TpoOensl HE
HOCSIT CYIIECTBEHHOTO
XapakTepa, HEOOXOIUMbIE

IIPAKTUYECKHE HaBBIKK PaOOTHI
C OCBOCHHBIM MaTe€pHaloM B
OCHOBHOM c(OpMHUPOBaHBI,
HEKOTOpble  BUJIBl  3a/laHui
BBITIOJTHEHBI C OLITMOKaMHU.

Y 10BIETBOPUTENBHO -
Teopetnueckoe  conepkaHue
Kypca  OCBOGHO  YaCTHUYHO,
HEOOXOJUMBbIE  MPAKTUYECKUE
HABBIKU paboThI HE
c(hOopMHUPOBaHbI, OOJIBIIMHCTBO
MPeyCMOTPEHHBIX
NpOrpaMMoON  3aJaHhil  HeE
BBITOJIHEHO; npu
JIOIIOJTHUTEIIbHOU
CaMOCTOSITENIbHOI paboTe Haj
MaTepuaioM Kypca BO3MOXKHO
MIOBBILICHHE KauecTBa
BBITIOJIHEHUS y4eOHBIX
3aJaHuH.
HeynosnerBopurenbHo -
Teopetnueckoe  coaep:kaHue
Kypca HE OCBOEHO,
HEOOXOIUMBbIE  MPAKTUYECKUE
HaBBIKH paboThI HE
c(OopMHUpOBaHHI,
IIPEyCMOTPEHHBIE
NpoOrpaMMoON  3aJaHusd  HE
BbITIOJTHEHBI

3ammura TEMBI BKJTIOYACT
pelieHue 3aaad B ayIuTOPUU B
TEUCHHE OJHOM Tapel H
MPOXOJIUT TOCIE€  HU3YYEHHUS
COOTBETCTBYIOIIETO

pasaena. bunerel coctodT wu3
BOIIPOCOB, TIO3BOJISIONIAX
OIICHUTh  CPOPMUPOBAHHOCTH
komnereHnuii. Ha  orBeThl
otBoauTcd 1,5 yaca.
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TecTtupoBanue Mo TPOMACHHOMN
TeMe

Tect comepxut 20 3agaHui,
IpaBWIbHBIN  oTBeT Ha |
3aJJaHue  COOTBETCTByeT |
Oamty. Bpemst tectupoBaHus -
30 MUHYT. Crynentry
MPEIOCTABIISIETCS IBE TIOTBITKU
UL TIPOXOXKICHHSI  TecTa.
MaxkcumanbHasi OIleHKa 32 TeCT
- 20 GamnoB. Tect cumraercs
YCIEIHO TPONACHHBIM, €CIIU
cTyaeHT pan He wmeHee 60%
MPAaBUJILHBIX OTBETOB (HaOpam
He MeHee 12 GaioB).

TectupoBanue
ocyuiecTBisercs, Jubo 1mpu
ITOMOIIH KOMITBIOTEPHOU
CUCTEMBI TECTUPOBaHMUSL, JIUOO C
UCIIOJIb30BAaHUEM  BBIIaHHBIX
TECT-33JaHU  Ha OyMa)KHOM
HOCHUTEJIE. Bpewms
tectupoBanus 30 MuH. 3arem
OCYILIECTBIISAETCS IIPOBEpKa
TecTa 9K3aMEHATOPOM U
BBICTAaBJISIETCS OLIEHKA COTJIACHO
METOJIUKE BBICTABJICHUS
OLICHKH.

HIkana oueHMBaHUS IPOMEKYTOUHOM ATTECTALMM: IK3aAMEH.

IIIxama orieHnBaHus

Omnucanue

OTIIMYHO

BrinonHeHs! Bce BUIbI yueOHOM pabOThl, IPEyCMOTPEHHbBIE YUEOHBIM
m1aHoM. CTyIEeHT JEMOHCTPUPYET COOTBETCTBHE 3HAHWMM, yYMEHUH,
HaBBIKOB TIPUBEACHHBIM B TaOIuIax I0Ka3aTellsiM,
MpUOOPETEHHBIMU 3HAHUSIMH, YMEHUSIMH, HABBIKAMH, IPUMEHSET UX B
CUTYalUsIX MOBBILIEHHOM CJIOXHOCTH, HE HCIBITHIBAET 3aTPyIHEHUI
IIPU aHATUTUYECKUX OIlepalysiX, HepeHOCe 3HaHUM 1 YMEHUI Ha HOBBIE,
HECTaHJIAPTHHIC CUTYAIMH.

orepupyeT

Xopo1io

BrimonHeHs! Bce BUIBI yueOHON paboThl, MPEeyCMOTPEHHbBIE YYeOHBIM
maHoM. CTyJIeHT JAEMOHCTPUPYET YaCTUYHOE COOTBETCTBUE 3HAHUU,
yYMEHUM, HABBIKOB MIPUBEICHHBIM B TA0IHIaX MTOKA3aTENSIM, ONIEPUPYET
MPUOOPETEHHBIMH 3HAHUSIMHU, YMEHHUSIMH, HABBIKAMU, IPUMEHSIET UX B
CUTYyallUsIX TOBBIILIEHHON CII0)KHOCTH.
JOTYIIEHbI HE3HAYUTEIIbHBIEC OMMOKH, HETOYHOCTH, 3aTPYIHEHUSI TIPU
AQHAIMTUYECKUX OIepalusax, NepeHOCe 3HAHUW U YMEHUN Ha HOBEHIE,
HECTaHJaPTHBIE CUTYAIUH.

[Ipu »>TOM MOryT OBITH

yI[OBJ'ICTBOpI/ITeJ'ILHO

YMEHUH,

HaBBIKOB

3aTpyJHEHUsI TIpU

Beinonnens! Bce Bubl yueOHOM paboThl, MpeayCMOTpEeHHbIE y4eOHbIM
m1aHoM. CTyAEHT JEMOHCTPUPYET HEIMOJIHOE COOTBETCTBUE 3HAHUU,
NIPUBEJICHHBIM
JIONYCKAIOTCA  3HAYMTEJIbHBIE OIIMOKH,
3HaHU, YMEHH, HaBBIKOB I10 PsIly IIOKa3aTenel, CTyJeHT UCIIBIThIBAET
3HAYUTENbHbIE
YMEHHSIMH MIPU UX NIEPEHOCE HA HOBBIE CUTYALIUH.

B TaOIMIax IIOKa3aTessM,
MPOSIBIISIETCS.  OTCYTCTBUE

ONEPUPOBAHUM 3HAHUSIMU U

HeynosnersopurenbHo

He

YMEHUH,

BBITIOJIHCH  OJHMH  HJIA

HaBBIKOB

boiee
MPEIYCMOTPEHHBIX y4eOHbIM IUIaHOM. CTYAGHT JIeMOHCTPHPYET
MOJIHOE OTCYTCTBHE WJIM HEIOCTAaTOYHOE COOTBETCTBHE 3HAHUM,
HpI/IBC}ICHHBIM
JIOMyCKAIOTCS  3HAYMTENIbHBIC OIIMOKH,
3HAHUI, YMCHUMN, HABBIKOB IO sy MOKa3aTeJeH, CTYJACHT HE MOXKET
OHepI/IpOBaTB 3HAHUIMU H yMCHI/ISIMI/I HpI/I nux HepeHoce Ha HOBBIC
CHTYAIIWH.

BUJOB yueOHOH palboThl,

B TaOuuIax IIOKazaTelsM,
MPOSIBISIETCS.  OTCYTCTBUE

7.3

OueHovHbIe cpeacTBa

7.3.1. Texkymuii KOHTPOJIb

KommiekT 3aganuid

JJIS1 BBINOJTHEHUs pacdyeTHO-Tpaguyeckux pador (PI'P)
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o nucHuIInae «MareMaTHYeCKHH aHAJIHN3)

Teopus npenesion u nuddepennupoBanne GQyHKIUN OJHOM MepeMeHHOM

1. Haittu npenensbi:

(2-n)* =(1+n)’ Iim\/m_\3/8n3+3

lim
n—>oc(l+n)2_(2_n)2 e 4ni54n
2 n’
Iim(Z:Z:ij , Iimn(\/n2 +1—n), “m(n_lonnﬂ.

n—o0 nN—oo

noeo\ N+l
_2x% +11x+15 . 4x?
lim———. lim——.
x—>-3 X+3 x-0 5In“ 3X
AR . sin3x . g7
lim=——— lim>— lim (1-3x)™"
noeo 34§ x=01 _ @X X—>+0
0, x<-7x
2. UccnienoBarh Ha HEMPEPBHIBHOCTD U BBIMOJIHUTD YEPTEK: Y =<SINX, —7 <X <0
7, x>0

3. Haiitu npousBoaHy0 GyHKINH:

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

tg X —ctg X g3+
gx—cgx 3

\/E t3
=sin| —+t |.
y I(3+j

y =arctg

COS6X

=" = arctg® ——=— +sinIn 2x
Y= 3sin(12x+1) SN e
y:arctg3ln£ y:(&)
X+2
X3
sin(x—2y)+—=7x x=e'cost, y=e'cost
y

4. CocTaBUTh YpaBHEHHUS KacaTeIbHONM U HOpMAJIM K JAHHOU KPUBOI B TOUKe ¢ abcuuccoit X,
. 2
Sy =X"+8Vx-32, x,=4.

1
2
5. TIpoBecTr mONHOE MCCIeA0BaHKe 1 octpouts rpaduk f (X)=x*+=

X

(I)yHKIII/II/I HECKOJBbKHX IEPEMECHHbIX
X2 +3y°
Xy

1. HaiiTu acTHbIE IPOM3BOIHBIE BTOPOTO MOPAIKA, YOSIUThCS, UTO Zy = 7).  Z
yZ
2. Haiitu rpapuent pyukunn z= f(X,y) BrTouke My(X,,Y,): z="—=, M,;(4,6).

e
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3. UccnenoBath Ha 3KCTpeMyM (PyHKIUIO Z = X° —X+ y2 +2y.

HNuTerpupoBanue
Beruuncaurs HEOIIPEAC/ICHHbIC HHTErPaJibl
dx - X
_, X-27dx, (x+1)e dx, [xcos3xdx, [e*cosxdx,
I 2(x+~/x j '[ j /
j dx I dx J‘ X+18 X I X+1 dx Isin3x
x> —6x+18" x2+6x+5’ (x-6)(x+2) ’ x> +3 cos® X
Brruucaurnb onpeaejJIcHHbIC I/IHTeraJ'IbI
7.6

[ 3sin® xcosxdx, }(x—l)exdx,
0

1 dx
g\/1+3x’ I \/7+Inx

6 dx 2 1+ x? “4  dx L% +2X

I ) .[ dX; I—z, IZ—dX,
11+/3x-2 “2arctgx 1(3x+5) 0 X°+1

J3 3 2 7.6 1
|~ JV4-xPdx,  [3sin’ xcosxdx IL,
RUESS 0 ] 2 J1+3x

3

h dx
x—1)e*dx, _—.
l( ) !x\/7+lnx

Heco0cTBeHHbIE HHTETPAJIBI
1. YkaxuTe, Kakol U3 HECOOCTBEHHBIX HMHTETPAJIOB SIBJISIETCS CXOSIITUMCS

[xdx, [x2dx, [vx°dx.
1 1 1

dx
2. BoruvcnuTh MHTErpall, yCTAHOBUTD €r0 CXOAMMOCTh MIJIM PacX0JIUMOCTb f 1
14 x2

0
3. Beruncnuthb HUHTErpall, YCTAHOBUTL €T0 CXOAUMOCTD UJIN PACXOAUMOCTD “n Xax
1

a dx
4. BLI‘{I/ICJ'II/ITB HCCO6CTBCHHLIﬁ I/IHTeraJI IT , YCTaHOBI/ITB €ro CXoanuMoCTh UJIn

paCXO,I[I/IMOCTB.
© dx
5 BBI'—II/ICJ'II/ITI) HGCO6CTB€HHI)II/I I/IHTeI‘paJ'I 2 N yCTaHOBI/ITB €ro CXOANUMOCTHh NJIN
-1
paCXO,Z[I/IMOCTB.

o0

6. Beruncnurs HUHTCErpall, YCTAHOBUTL €T0 CXOAUMOCTD WJIN PACXOAUMOCTD J.

—o0

0
7. BBIUuCINTL MHTETPaJl, YCTAHOBUTH €r0 CXOJMMOCTD WU PACXOAUMOCTh Iln xdx

8. BeruncnuTh HeCOOCTBEHHBIM HUHTCrpal J. 2 , YCTAHOBUTD €0 CXOAUMOCTDb UJIN
1

PacxoJUMOCTb.
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KpaTHbie uHTErpajnl

1. U3meHuTH MOPAAOK UHTCTPUPOBAHUA B I[BOfIHOM HHTCrpajic
6-x

1 2-y
a. Idxjf(x y)dy, b.fdyjf(x,y)dx.
2X 0 Jy
2. BeranciauThb ” (10 — x* — y?)dxdy, D ={(x, y)| 1<x<2, 0<y<2}.
(D)
3. Berancnuth

” (12x°y? +16x°y* ) dxdy;

D: x=1, y:x , y=—\/;.
4. BEIUUCIATH

[[(x* + y)dxdy, D — MHOMeCTBO TOUYeK MITOCKOCTH, OTPAHMYEHHOE TNHUSAME
(D)

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

5. Haiiti niomane GUrypsl, orpaHU4€HHON JaHHBIMU JTUHUSIMU
y=3/x, y=4¢e*, y=3, y=4
6. Haiitu mmomanb Gurypsl, OrpaHU4eHHON JINHUSAMH Y = X2, y=—X+2
8. Haiitu o0bem Tena, noiydeHHoro BpamienneM Bokpyr ocu OY ¢urypsl, orpaHndeHHOR
mamsva Y =X°, y=1, x=0.
9. HaiitTu o0bem Teina, moiy4eHHoro BpaiienueM Bokpyr oc OX durypsl, orpaHn4eHHO
JIMHUSAMU Y = XZ, y2 =X.
KonTpoJibHbie padoTsl (IpUMepbI)

Bapuanr
1. ITocTpouts rpaduk: y =3C0S2X

2. Haiitu npenensi:

_ 2 2 B 2,
1) Iirg(s n)2+(5+n)2 Z)Iimlzcxzizx 3) lim x2 X—2
"= (5-n)"—(5+n) o0 e ] U N
1
4) Iimﬂ 5) lim (MJXZG) Iim(x—\/xz—x+1)
2 In(x-1) x->0\ 14 XCOS X x>
-X, X<0

3. HccnenosaTh Ha HENPEPHIBHOCTH U BBHITOIHHUTE YepTexk: Y =4 X°, 0< X <2
3, x>2

Bapuant

1. Haitti npon3BoaHyto Y,

a) y:arctgsln% 0) y=<\/§)

3
B) sin(x—2y)+x—=7x r) x=e"cost, y=e'cost
y
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2. Haiitu Iim(i— 1 j
x>=| X arctgx

2

3. IIpoBecTu MoyiHOE KCCIIeA0BaHNE U TTOCTPOUTh rpaduk f (X) =X+ =z

Bapuant

ou

Nel. BeruucnuTh MpOU3BOAHYIO IO HAMIPABJICHUI0O —— U HAWTH MOJYJIb BEKTOpa I'paJleHTa

oS

X
st pymkman U = 2XYy + T +7° B Touxe A(6;9;1) B HanpaBennH, COCTABIIAIONIEM C OCAMHU
y

T
Koopaunar yrisl COS o :?, COS,BZ?, y<—.

2
Ne2. Vcenenoath Ha sxctpemym ynkmnio Z = Xy(1—4x% —4y) —5.
. dz
Ne3. z=In(y-x*), x=+/sint, y=cost. Haittu e
Bapuanr
Brruncnurs:
16 2
dx
1. . 2. (2x+1)-]nxdx .
! Ja-2 I
3x* -4 sin” 3x 2x -1
3. dx. 4. dx. 5 | —=dx.
Ix2+4x J‘cosz3x '[«/4—2x—x2

1. Breraucnuth HWHTCIpaJibl:
+00

J. —x? d +JO‘O dx

xe " dx . e

1 " x-+/Inx

N300pa3uTh 00J1aCTh HHTETPUPOBAHKS U U3MEHHUTD MOPSI0K HHTETPUPOBAHUS B TOBTOPHOM

MHTErpase

0 25-x?
[ax [ ey,
-4 0

BeruncnuTh miomanas GUrypel, OorpaHU4eHHON TMHUSIMU
2
y=2-Xx", y=X.

BapuaHT 3a1aHuil TPEHUPOBOYHOIO TECTA.

3agaun
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3
2_ y:m’ dy_? 3_
X

1 yacTn 1. y=sininx, y,y"-?

y=3x*+xe*,x,=2/0x=0,1, Oy—"?

4. Haiiti ipou3BOAHYIO Y,

a) y= 5,Sin4 XT_B’ 6) y = x*e

B) e+ = cos3x r) x=cost+sint, y=sint—tcost
X
5. Wiccnenosars Ha skcrpemyM f (X)= (X—3)2 (x-5).

2X
6. HaiiTu unTepBajgbl MOHOTOHHOCTH Y =

3
7. Haiitu Haubobliiee, HaMMEHbIIee 3HaueHHe GyHKIwn | (X) = ? —16X Ha oTpe3ke [—5;1] .

1
8. IlocTpouTh KacaTenbHyIO K rpaduxy GyHKINN f (X) =3arccos x> B Touke X = E .

2 yacrhb 9. Haiitu nipenensi:
_ (3+n)’ =(2+n)’ . i 2 - )
1) Ilm( )2 ( )2 2)I|mtzgxi 3) I|m§+—2§3 4) lim 192X
"> (2+n) —(1-n) x>0 g7 —1 x>-3 X° +5X° +6X x> 193X
3 gyacTh
0, x<-7m
10. HccnenoBarh Ha HEPEPHIBHOCT M BBITIOJIHUTD YepTexX: Y =<SINX, —7 <x<O0.
7, X=0
XS
11. I[TpoBecTH MOJTHOE UCCIEIOBAHUE U TOCTPOUTH rpaduk f (X) = 4
KonTpoJibHbIe padoTsl (HpUMeEpbI)
Bapuanr
1. ITocTpouts rpaduk: y =3C0S2X
2. Haiitu npenensr:
_ (5=n) +(5+n)’ o 1- ey
1) Ilm( )2 ( )2 2)I|mlczﬂ 3) lim )Z X2 X2
n—>oc(5_n) —(5+|’1) x>0 a2 _1 =2 X° —2X° 4+ X -2
) 1
L A/xf=x-1 . [1+XC0S2X ¥ :
4) lim————= 5) Ilm(—j 6) |Im(X—\/X2—X+1)
2 In(x—-1) x>0{ 1+ XCOS X x>0
-X, X<0

3. HccnenosaTh Ha HEMPEPLIBHOCTD U BBITOIHUTB YepTexk: Y =4 X°, 0< X <2
3, Xx>2

Bapuant
1. Haitti npon3BoaHyto Y,
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a) y=arctg®In Jx 0) y=<\&)

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

2. Haiitu Iim(l— 1 j
x->=( X arctgx

2

3. IIpoBecTH MOHOE UCCIIEAOBAHUE U TIOCTPOUTH rpaduk f (X) =X +i
1p 1| p p 2"

X
Bapmuanr.

ou

Nel. BeruvcnuTh NpOU3BOAHYIO 110 HAIIPABJIEHUIO —— W HAaWTH MOJYJb BEKTOpA I'paJueHTa

oS

X
st pymkman U = 2XYy + T +7° B Touxe A(6;9;1) B nanpapienuu, COCTABIAIONIEM C OCAMH

6 4
Koopaunar yrisl COS & :?, COS,BZ?, }/<E.

Ne2. Vcenenoath Ha sxctpemyM ynkmnio Z = Xy(1—4x% —4y) -5,

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

Bapuanr
BrrauciuTh:
16 dx 2
1. : 2. | (2x+1)-In xdx .
! Jx-2 |
3x* -4 sin® 3x 2x—1
3, dx. 4, dx. 5 | ——dx.
J.x2+4x '[cosz3x '[«/4—2x—x2
1. BBIUMCIWUTH UHTETPAJIBIL:
+00 ) +00 d
J'xe_’C dx . J. i .
1 . X-+Inx

I/I306pa3I/ITI> obnacth HUHTCTPpHUPOBAHUSA U UBMCHUTH MTOPAAOK UHTCTPUPOBAHHA B IOBTOPHOM
HHTETpaIe
0 a5
Jax [rGaydy.
-4 0

Bbraucnute miomans (GUrypel, OrpaHUuYEHHON JTMHUSAMHU

y=2-x>, y=x.
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BapuaHT 3a1aHUil TPEHUPOBOYHOI'0 TECTA.
3apaun
arcctg/x
2. y- I 4 5 3
X

1 yacTb 1. y=sininx, y',y"-?

y =3x" +xe*,x,=2/Ix=0,1, Jy-?

4. Haiiti ipou3BOAHYIO Y,

a) y — 5’Sin4 XT_B 6) y — Xarctg7x

B) eXV+X:0033x r) x=cost+sint, y=sint—tcost
X

5. Wccnenosars Ha skerpemym f (x)=(x— 3)2 (x=5).

2x
6. HaiiTu uHTEpBaIbl MOHOTOHHOCTH Y = — .
X

3
7. Haiitu HauGosbliiee, HaMMEHbIee 3HaueHue GyHKIwn | (X) = ? —16X Ha oTpe3ke [—5;1] .

1
8. TTocTpouTh KacareabHyto K Tpaguky GpyHkiun f (X) =3arccos x> B Touke X = s

2 yacrhb 9. Haiitu nipenesi:
~ (3+nY =(2+n) _ tg2x X2+ 2x— .
1) Ilm( )2 ( )2 2)I|ngx— 3) |Im3—23 4) 1im 19X
" (24n) —(1-n) x>0 g7 —1 x>-3 X° +5X° +6X x> 193X
3 yacthb
0, x<—x
10. HccnenoBaTh Ha HEMPEPHIBHOCTD U BBIMTOJIHUTD YEPTEkK: Y =4SINX, —7 <X <0.
7z, X=0
XS
11. ITpoBecTH MOJHOE UCCAECIOBAHHE U MOCTPOUTH rpaduk f (X) =— .
X —

Kpurepunu onenkmn:

- OLICHKA «3a4T€HO» BBICTABIISIETCA CTYIEHTY, €CIM OH PEryJspHO B TEYEHHE CEMECTpa
NpPEJCTaBIsUl peIleHUs] 3ajJay, BBHIMOJHUI MOJHOCTbIO BCE 33aJaHMsS M UX 3allUTHJ, OTBETUB Ha
BOIPOCHI IIpEnogaBaTes;

- OLIEHKA «HE 3a4TEHO» BBICTABIISIETCS CTYJEHTY, €CJIM OH HEPETYJISIPHO B TEUEHUE CEMECTpa
MPEJICTaBIsUT pPellleHusl 3a/1ad, BBIMOJHWI 33JaHHs HE IMOJHOCTHIO WM BOOOIIE HE MPEeICTaBIISI
paboTbl Ha TMPOBEPKY, JOMYCKAEeT CYLIECTBEHHbIE HETOYHOCTH B OTBETax Ha BOIPOCHI
npernoaaBaress.

Jlnst mpoBeieHUs] TEKYLIero KOHTPOJIS 3HAaHWN CTYACHTOB B JMCTAaHIIMOHHOM (opmate B
pa3paboTaHHbIX Kadenpoit «MaremaTuka» OHJIAHH-Kypcax UMEIOTCS NMPOMEXYTOUHbIE (TPOOHBIE)
TECTHI.
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7.3.2. IlpoMe:kyTOUYHAsI ATTECTAIUS

Bonpocut k ax3ameny (2 cemecmp ouno-3aounoit popmol 0oyuenus)

[IponsBoaHas CyMMBbI, IPOU3BEICHHS, YACTHOTO. [[pon3BOaHAS CII0KHON 1
oOpaTHOM QyHKIMHA

[TpouzBoHas mapaMeTpUIECK 3aJaHHON (HYHKIIUH

ITpousBonHas GyHKIUH, 33 JaHHON HESBHO

JuddepenurpoBanue clI0XHOM MoKa3zaTeabHON GYHKIUU

Huddepenuupyemocts. Juddepenmuan. ['eomerpruueckuii cMbIca
muddepennmana

OcHoBHBbIE TeopeMbl nuddepeHmanp-HOTo ucuncienus (Teopema depma,
teopema Poitsa, Teopema Jlarparka, Teopema Kortrm)

[Ipasuno Jlonurans

Mhnuorounen Teinopa u ero csoiictBa. @opmyna Teinopa. OcraTouHblil
unieH Gopmyisl Teitnopa B popme Jlarpamxka u [leano

AcuMmnToThl rpaguka GyHKIIN

OxctpemyM. Heobxoaumoe ycimoBue akcTpeMmyma

OkcrpemyM. Heobxonumoe yciaoBue 3kcTpemyma

JAnddepennuanbuoe ucuncieHne GyHKIUI OHON epeMeHHOM KomMnerenunu
[TonsTre QpyHKIMOHAIBHOM 3aBUCUMOCTH, KiIaccuuKaius GyHKIIHA.
OrpeziesieHne U TUIIBI YUCITIOBOM MOCIE0BATEIbHOCTH

[Ipenen yncnoBOM NOCIEAOBATEIBHOCTH.

ApudmeTrrueckue onepanuu HaJl MOCIeA0BaTEIbHOCTIMU

YcnoBus CYyILIECTBOBaHUS KOHEYHOTI'O npezaena YUCIOBOU
nocnenoBareiabHocTu (Teopembl Komm u Beitepmtpacca)

Bropoii 3ameuaTenbHblii peaen

[lpenen ¢yukauu. Omnpenenenusi. ['eomerpuyeckas HWHTEPIPETALHS
noHsaTus npexaena Gpyakun. CBoiicTBa Mpeaeon

beckoneuno mainblie, 0eCKOHEUHO OONbIINE PYHKIUH

IlepBblii 3aMevaTeIbHBIN MPEACI

BeckoHeyHO MaJble BEIMYMHBL. DKBUBAICHTHBIC OECKOHEYHO MAJIbIC U UX
WCII0JIb30BaHUE MPU BBIYMCIICHUH TIPeesioB. Tabiiniia SKBUBAJIEHTHBIX
0ECKOHEYHO MaJIbIX

HenpepsiBHOCTS ()YHKITUH B TOYKE M HA TPOMEXKYyTKe. OJHOCTOPOHHHE
npenensl. Knaccuduxarnus Touek paspeiBa rpaduka

CoiicTBa GyHKIIHII, HEMIPEpPHIBHBIX HAa OTpe3Ke (TeopeMsbl Beiiepiirpacca,
bonbsuano — Komn)

[IpousBonnas. 'eomerpuueckuii v GpU3HMUECKUNA CMBICT POU3BOAHOM.
KacarenbHast 1 HOpMaib K IIJIOCKOM KPUBOM

Tabnuia mpou3BOAHBIX OCHOBHBIX AJIEMEHTAPHBIX (DYHKIIUH

CBsi3b MEX]y CYIIECTBOBAaHHEM MPOU3BOAHON (YHKIIUH B TOUKE U
HEMPEePBIBHOCTHIO (DYHKIIUU B TOU ke TOUKE OITK-1
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JlocTaTo4HbIe YCIOBHS SKCTpEMyMa

JlocTatouHoe yciaoBue Bo3pacTtanus (yObIBaHUs) GYHKIUU

Hau6onbiiee u HanMeHbllee 3Ha4eHUs (PYHKIIMU Ha OTpE3Ke

BeInmyki0cTh, BOTHYTOCTb, TOUKA Neperuda. Jlocratounoe ycioBue
BOTHYTOCTH (BBIITYKJIOCTH)

HeobOxoaumoe ycioBue Touku neperuda. Jlocratognoe ycioBue neperuoa

OOm1ast cxema OCTPOCHUS U HCCIEI0BaHUs Tpaduka GyHKINH

(I)yHKIII/II/I HECKOJBbKHUX IEPEMECHHBIX

Kommerenun

Onpenenenre u TeOMETPUYECKHil CMbICH QYHKINU ABYX MEPEMEHHBIX

Jluauu ypoBHS QYHKIIUU IBYX ITEPEMEHHBIX

YacTHble MPOU3BOAHBIE (DYHKIIMH HECKOJIBKUX MEPEMEHHBIX, HX
TE€OMETPUYECKUN CMBICT

OyYHKIMHA HECKOJIBKUX IMEPEMEHHBIX, TOHITHE MOJIHOTO nuddepernuana

JuddepennnpoBanne CI0XKHBIX GYHKIHI HECKOIBKUX NMEPEMEHHBIX

[Ipou3BoIHBIE BBHICIINUX MOPSIAKOB (PYHKIIMU HECKOJIBKUX MEPEMEHHBIX.
Cwmemannble npousBoanbie. Teopema [IBapia

[TpousBoaHast GyHKIMU HECKOJIBKHUX MIEPEMEHHBIX 110 HAIIPABICHUIO

HpOI/I3BOIlHa$I 110 HAIMPAaBJICHUIO U T'PAJUCHT CKAJIAPHOTO ITOJIA

3KCTpeMy'M (byHKI_II/II/I HCECKOJIBKUX IIEPEMCHHBIX

H606XOI[I/IMOG " JO0CTATOYHOC YCJIIOBHS 3KCTPEMYMaA q)YHKHI/II/I ABYX
IICPEMCHHBIX

OIIK-1

HNHTerpajbHoe HcuncIeHUe

Komnerenuun

[TepBooOpasnasi, HeonpeAeIeHHbINH nHTErpai. Tabauiia OCHOBHBIX
HHTETPajIoB

3ameHa NepeMEHHON U MIHTETPUPOBAHUE MO YACTSM B HEONPEIECIEHHOM
UHTErpajie

WuTerpupoBanue ¢ mOMOIIBIO MOABEACHUS TO]T 3HaK quddepeHimana

WHuTerpupoBanne paunoHaIbHBIX ApoOei

WHuTerpupoBanne 1o 4acTsIM U 3aME€Ha IEPEMEHHOM B OIpe/IeICHHOM
UHTErpase

WHTerpupoBanue TPUrOHOMETPUUYECKUX (DYHKIIUNA, OCHOBHBIE IPUEMBI

WuTerpupoBanue UppalOHAIBHBIX (YHKIHI

YHI/IBepCEL]'II)Hafl TPUTOHOMETPUUCCKAA IMOJACTAHOBKA

OmnpeneneHHbIN UHTErpai U ero cBoiicta. @opmyiia HeroToHa —
JleitOHuna

HpI/IJ'IO)KCHI/ISI OIMPECACIICHHOT'O MHTCIpaJIia K PCIICHHUIO TCOMCTPUYCCKUX U
@HSH‘ICCKHX 3aga4

Brlunciaenue miomaaeii ¢ moMoOIIbio OMMpCACIICHHOI'O UHTCTpalia

Brruucnenue mioniaam U JUIMHBL KPUBOM, 3aJaHHON YPAaBHEHUSIMHU B
napaMmeTpuieckoi popme

Brruucnenue mioniaan KpUBOJIMHEMHOTO CEKTOPA B MOJISPHBIX
KOOpAMHATAX

BrruncieHue aIuHbBI Ayru € IOMOIIBIO ONIPCACIICHHOTO UHTCTpaJla

BrruncieHue aIuHbBI Ayru KpHBOﬁ, 3aJIaHHOM mapaMCTpHUICCKU

OIIK-1
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Brruncnenmne o0beMa Tena BpalieHus ¢ TOMOIIBIO OMPeIeICHHOTO
HMHTETpaja

Brrancienue IIomaau IMMOBEPXHOCTHU TEJIa BpalllCHUA

HecobGcTBeHnHBIE HHTCTpaJibl ICPBOI'O U BTOPOI'O THUIIA. INousaTus
CXOOAUMOCTH N paCXOaANuMOCTH HECOOCTBEHHOT'O HHTErpaia

HecobGcTBeHHBIE MHTETPANIBI OT Pa3pbIBHBIX (PYHKIIHIA

TunoBble BApUAHTHI OUJIETOB
mo AMCIMIIINHE «MaTeMaTHYeCKHH aHAJIM3)»

®axynbTeT 0a30BBIX KOMITETEHITHH, Kadenpa «MaTematuka
JuctnuniamHa «MaTeMaTHYeCKU aHAIU3)
Kypc 1, cemectp 2

3K3AMEHAIIMOHHBIN BUJIET

1. TlepBooOpa3zHas, HeolpeneaeHHbIH HHTEeTpall. Tabnnila OCHOBHBIX HHTETPAJIOB.

dx
5—x+5-x
3. Haiitu rpamuent pyHkuun Z = y\/x—y B Touke M,(L4).
4. Vkaxure, Kakoil U3 HECOOCTBEHHBIX HHTETPAIIOB SIBJISICTCS CXOSIIUMCSI

T\/;dx, Tx*dx, T\/Fdx .
1 1 1

2. BBIYUCITUTH HEONIPEIEICHHBIA HHTErpall I

5. Haiinure sxcTpeMyMbl 1 ToukH neperuda gpyakmun Y = (X —1)e™.

YTBepkeHo Ha 3aceqannn Kadeapsl «Marematukay « 31» 03. 2026 r., mpoTokon Ne 7

3aB. kadeapoit O.M. bapanosa / /

MUHUCTEPCTBO HAYKHU U BBICILIEI'O OBPA3OBAHNS POCCUNCKON
®EJEPALINU
®EJIEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE
YUPEXXJIEHME BBICIIIETO OBPABOBAHUS
«MOCKOBCKUM MOJUTEXHUYECKHUU YHUBEPCUTET»
(MOCKOBCKHWH MOJINTEX)

®dakynbTeT 6a30BBIX KOMITCTCHIIHH, Kadenpa «MaremaTuka»
JucnuminuHa «MaTteMaTH4eCKUi aHaIu3y
Kypc 1, cemectp 2

3K3AMEHAIIMOHHBIN BUJIET

1. HecoOcTBeHHBIE HHTETPAIbl IEPBOTO U BTOPOTO TUTA. [[OHATHS CXOIUMOCTH M PACXOAUMOCTH
HECOOCTBEHHOTO MHTErpaJa.

o o t
2. Haiitu mpon3BoHy0 QYHKINH, 33JaHHOW TApaMETPUIECKH X = e y=—7-
+t
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3. HccienoBarh Ha 3KCTpeMyM QYHKIHIO Z = X° — X + y2 +2y.
7.6

4. BpIUMCINUTDH ONPEEIICHHBIN HHTErpal ISSin 2 xcos xdx.
0

5. Haiit 00beM Teda, mosrydeHHoro BpaieHueM Bokpyr ocu OX ¢urypsl, orpaHuueHHOM
3
maamsvn Y =X, y=1 x=0.

YTBepkaeHo Ha 3acenannu kadeapel «Marematuka» « 31» 03. 2026 r., mpoTokon Ne 7

3aB. kadeapoii O.M. Bapanosa / /

HJ’IH IMPOBEACHUA IIPOMEKYTOYHOI'O KOHTPOJIA 3HAHUM CTYACHTOB B JUCTAaHIITMOHHOM (bOpMaTe
B pa3pa6OTaHHbIX Ka(l)eﬂpoﬁ «MareMmaTuka OHJIafIH-KypcaX HUMCIOTCA UTOI'OBBIC TCCTHI.



