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1. Ilesin ocBOEHMSI AN CHMIIJINHBI

Lenamu gucnumnianHbl  «MaTeMaTHUeCKUM aHaau3» sABISIIOTCS  Llenpio  OCBOSHHSA
JUCHUIUIMHBI «MaTeMaTH4eCKU aHaIu3» SABJISIETCA U3YYEHUE OCHOB MAaTEMAaTUYECKOTO aHAJIN3a,
OOBEAMHSIIONMMX TEOPHIO JCWCTBUTEIBHOTO YHCIA, TEOPHIO MPEIEIOB, TEOPHIO PSIIOB,
nuddepeHIMaIbHOe U WHTETPAIbHOE WCYUCICHHE M WX HEMOCPEACTBEHHBIC MPUIIOKCHHS, a
TakKe MPUOOpeTeHUEe 3HAHWA W YMEHHUH B COOTBETCTBUU C TOCYHAPCTBEHHBIM CTaHIApTOM,
dbopMHpOBaHHE  MHPOBO33PEHHUS W PA3BUTHE CIIOCOOHOCTH IOHUMATh W NPUMEHSTH B
UCCIIEN0BATEIBCKON U IPUKIIATHON NEATEIBHOCTU COBPEMEHHBIM MATEMATUYECKUH allapar.

2. Mecto nucuumuidabl B cTpykrype OIl 0akanaBpuara

JucuummmHa «MareMaTuuecKuil anamu3» OTHoCcUTCs K 6a3oBoit uactu OI1 6akanaBpuara.

OcHOBY Kypca cocTaBIAOT AuddepeHnnaIbHoe U HHTErpaabHOe UCUHUCIeHne QYHKITUI
OJTHOW TIEpEeMEHHOHM, a Takxke Iup(epeHIraTbHOe W UHTErpalbHOE HCUYHMCICHHE (YHKIMN
HECKOJIbKUX NEPEMEHHBIX, TEOPHUS YUCIOBBIX M (YHKLIMOHAIBHBIX PS/IOB, B TOM YUCIE PSIOB
®ypee. [TosToMy MaTemMaTHUECKUI aHATTN3 HEOOXOIUM TIPU U3YYEHUH AUCIUILINH 0a30BO yacTu
npodeccuoHanbHoro nukia: «Teopus BeposiTHocTel», «nddepeHnnanbHble ypaBHEHUAY,
«YpaBHEHHUS] MaTeMaTH4ecKor (Gu3uKu», «MeTonbl ONTHUMHU3ALUNY, «UUCIECHHBIE METOIBD».
Taxxe OHa IPeNOCTaBIsAET METOIBI MCCIENOBaHUSA, KOTOPBIE MCIOJIB3YKOTCS B JHCHUILIMHAX
BapuatuBHOW 4vactu 1ukia MEH, Takux kak «MaremaTuyeckue METOJbl B KOMIIBIOTEPHBIX
TEXHOJOTUAX» «JlOm. TJIaBbl MaTeMaTH4eCKOW CTAaTUCTUKW», «KOHLENIMUM COBPEMEHHOIO
€CTEeCTBO3HAHUS», AUCLUUIUIMH 10 BBIOOPY MPO(ECcCHOHANBHOTO LMK, Takux Kak «l{udpposas
00paboTKa CUTHAJIOBY.

CryzneHT nepBOro Kypca, IpUCTyNas K M3y4EHUI0 MAaTEMaTHYECKOTO aHalu3a, JAOJKEH
UMETH BIIOJIHE ONPEJEIICHHYIO 0a30BYI0 MOATOTOBKY 110 KypCy MaTEMaTUKHU 3a CPEAHION0 IIKOIY,
U, B YaCTHOCTH, XOPOILIUE 3HAHUA M0 TeMe «JIeMeHTapHble (YHKIIMU, X CBOUCTBA U IPpauKm».
BMmectre ¢ Tem Takue JIMYHOCTHBIE XapaKTePUCTUKH Kak oOmas oOpa3o0BaHHOCTb,
OpPTraHU30BaHHOCTb U TPYIOJIOOHE, CaMOCTOATENBHOCTh, HACTOMUYMBOCTh B JOCTHXKECHHH LIEIH
HE00XOAUMBI IPU OCBOCHUH AUCLUIUINHBL.

3. [lnanupyemble pe3yJbTaTbl O0y4YeHHs] 1O JMCHHUILUINHE,
IVIaHNPYyeMbIMHU pe3ybratamu ocBoenns OIl 6akanaBpuara

ITponiecc u3yyeHus AUCUUILIMHBI HAIIPABICH Ha (DOPMUPOBAHME CIEAYIOIIUX JIEMEHTOB
komrereHmii B coorBerctBuu ¢ ®I'OC BO, OIl BO u npuoOpeTeHus CleayloUmx 3HAHHM,
YMEHUH, HaBBIKOB U (WUJIM) OIBITA AEATEIbHOCTH!

COOTHECCHHbIEC C

®opmupyemas
KOMIIeTeHIIUs
(xoa 1 (hopMyJIUPOBKA)

NHaukaTop 10CTHKEHU S
KOMIIeTeHIINH
(xox 1 (hopMyJIUPOBKA)

IlepedyeHb MIaHUPyeEMbIX
pe3yJabTaToB 00y4eHHus

OomenpodgeccuoHaATbHbIE KOMIIETEHIMHT

3HaTh:

IIOCTAHOBKH 3aja4
MaTeMaTU4YeCKOIr0 aHaJIn3a;
(OYHKITUH OJTHON M HECKOJIbKHIX

OIIK-1 Cnocoben
MPUMEHSATH

(dbyHIIaMeHTaIbHBIC 3HAHUS,
MOJTyYEHHBIC B 001aCTH
MaTeMaTUYeCKUX U (MJIN)
€CTECTBEHHBIX HayK, U
UCIIOJIb30BaTh UX B
npodeCcCuOHATBHON
NeSTeNbHOCTH

OIIK-1.1 Ymeer pemath
CTaHAApTHBIC
MaTeMaTHYeCKUe 3aaun

NEepEMEHHBIX (Ipeaesbl,
HETPEPHIBHOCTD, POU3BOTHBIE
u nuddepeHimansl,
uccnenoBanue GpyHKIHM C
TTOMOIIBIO IPOU3BOJHBIX,
WHTETPAIbHOE NCUYHCIICHHE);
(yHKIIMOHATBHBIE
NOCJIE0OBATENILHOCTH U PSABI;
panbl Dyphbe;




YMmers:

BBIYHUCIISATH [IPEIEIIbI
3JIEMEHTaPHBIX QYHKIUH 0JHON
Y HECKOJIBKUX TEPEMEHHBIX;
HaXOoJUTh IPOU3BOHBIE
3JIEMEHTApHBIX (QYHKITANA OTHOU
1 HECKOJIbKUX NTEPEMEHHBIX;

HaXOJIUTh 9KCTPEMYMBI
(DyHKIH;

BBIYHUCIISITH 3JIEMEHTapHBIC
MHTETPaJbl;

NPUMEHSATh UHTErpaIbHOE
UCUUCIICHHE K PEICHHIO

TCOMETPHUCCKUX U (DU3NICCKUX
3a/1ay;

HUCCIICO0BAThH pS[IH)I Ha
CXOJTUMOCTB;

pa3iIoXKUTh (QYHKIHUIO B PsX
Dypse;

Baagern:

HaBBIKAMH peLIeHUs
MPAKTUIECKUX 3a7a4

MAaTEMAaTHYCCKOI'O aHaJIn3a.

4. O0beM, CTPYKTYpPA U cOepPKAHUE TUCHUTIIUHbI
OO01mast Tpy10eMKOCTh TUCIUIUINHBI COCTaBisIeT 16 3a4. en., 576 akan. yac.

®opMbI TEKYyILLEr0
Buabl yueOHbIX 3aHATHIH, KOHTPOJIA
BKJIKYAasl CAMOCTOSATEIbHYIO ycrneBaeMoCTH
Tembl (pa3aesinbl) Cem
Ne padoTy CTYyI€HTOB,
AUCIHUTLTAHBI, ecT
n/n U UX TPYA0EMKOCTh ®opma
UX co/iep:KaHue p N
(B akajieMHYeCKHUX Yacax) NMPOMEKYTOYHOM
aTTecTanuu
(1mo cemecTpam)
KonTakTHas padora
aTTe
nab camoc
npa KOH [CTaI]
opa TOSITE
JeK |KTH CyJl |HOH
TOp TBHAs
IIUU |4ec bTa |HbIE
HBI pabort
KHe IIUU [UCTT
e a
bITa
HUS
AkcuomaTtuka
1. |MHOXecTBa 1 4 | 4 2 2
JNEHCTBUTENBHBIX YHCET
Yucnossle K.p. tema Nel-2
MOCJIEI0BATEIHLHOCTH. KOJJIOKBU
2. A 1|16 16 4 5 s
[Ipenen
MOCJIE0BATEIHHOCTH
3 [Ipenen ¢yHKIUN. 1118|138 3 5 K.p. Temsr Ne2-3
" |HempepbiBHOCTH yHKITUN




B TOYKC U HA ITPOMCIKYTKC.

IIpousBogHble H K.p. rTemaNe4
4 |muddepeHimanst 1 |18 | 18 3 5
Hccnenosanue
5 GYHKIIUM € TOMOIIBIO 11161 16 ) 5
MIPOU3BOIHBIX.
Bceero 3a 1 cemectp 72 | 72 14 | 36 | 22 |Ik3ameH
OyHKIUU MHOTHUX KomnokBuym
6. |mepeMeHHBIX 2 |12 ] 12 3 5 K.p. rema Ne6
HNuTterpanbHoe K.p. Tema Ne7
UCYHCIIEHUE byHKIIT
7. |omHOU nepemenHoit.| 2 | 20 | 20 3 5
Heonpenenennsrit
WHTETrpall.
WuTerpanbHoe K.p. Tembr Ne7-8
g, [fcuncieHMe  yHKwH| 5 | 50 | 5 2 5
OJTHOM IIEPEMEHHO.
Wuterpan Pumana..
9. HucnoBele psabL. 7 ] ] 2 s
10. | @yHkuuoHaneHele psiibl | 2 | 4 | 4 2 5
11 | CreneHHble psibI 2 4 4 2 5
Bcero 3a 2 cemecTp 68 | 68 14 | 36 | 30 |Dx3ameH
OyYHKIIMOHATIbHbBIE Onpoc 1o Teopun
12. \mocnenoBarensHocty  u| 3 | 16 | 16 3 5
psabI
13. | Psanb1 @ypee. 3 1818 3 4 K.p.. rempr 12-13
14, WNuTterpanel, 3aBucsnme 3 110110 ) 4
OT MapamMerpa
15. | KpaTHble nHTETrpaisl 3 14|14 3 5 K.p. Tems! 14-15
KpuBonunelinbie K.p. Tema 16
UHTErpaibl MEPBOrO0 U
16. |Bropore POMA 31 14 | 14 3 4
[ToBepXHOCTHBIE
WHTETpaJIbl.
DJIEMEHTBI TEOPUU TTOJISI
Bcero 3a 3 cemecTp 72 | 72 14 | 36 | 22 |Ik3ameH
Bcero 212212 42 1108| 74

Coaep:xanue pa3aejioB JUCHUNIHHBI:
Pa3zgen 1. AKcMOMaTHKA MHOKECTBA JeHCTBUTEILHLIX YHCEJI

AKCHOMAaTHYECKOE OMpeNesieHue NeHCTBUTENbHOro uncia. [loHsTue ceueHus. YNopsI0vYeHHE
MHO’KECTBa JEUCTBUTENbHBIX yucesl. CBOWCTBO TIOTHOCTH. OcHOBHasg teopeMa Jlenexkunpa.
ApudmeTndeckne OEUCTBUS HAIl IEHCTBUTENBHBIMH YHCIaMH. AOCOIIOTHBIE BEIHYUHBI.



[IpencraBnenue AECATUIHOTO YHUCTIa OECKOHEYHOW JAeCITHIHON IpoObio. CyliecTBOBaHUE KOPHS
N-CTEMEHU U3 JECUCTBUTEIBHOTO 4YHMcCia. [paHMUbl YHUCIOBBIX MHOXKECTB. TeopemMa o
CYIIECTBOBaHME TOYHOW BEPXHEW W HIMKHEW TpaHHI]. APXHUMEIOBO CBOMCTBO JAEHCTBUTEIbHBIX
YHCell.

Pasznea 2 YUucaoBblie mociaenoBareabHocTH. [Ipenen nmocjienoBareJbHOCTH

UucnoBble mnocienoBarenbHOCTH. OmpeneneHue Tmpezaesia IMOCIeI0BaTeNbHOCTH, MPUMEpPHI.
Teopema o0 eIUHCTBEHHOCTH mpenaena. (CBONCTBA CXOIAIIMXCA IOCIEAOBATEIbHOCTEM.
Beckoneuno manble U O€CKOHEYHO OOJNBIINE IOCIENOBATENLHOCTH. CBOMCTBA. MOHOTOHHEBIE
MOCJIe0BaTENbHOCTH. TeopeMa 0 CyniecTBOBaHMHU Mpeiesia MOHOTOHHOW MOCIE0BATEIbHOCTH.
Uucno e. Teopembl 00 aprupMETHUESCKHUX OTEPAIHSIX HAJ CXOISIIUMUCS TOCIEeTI0BATEIEHOCTSIMH.
dyHaaMeHTanbHbIe TocneaoBaTeabHoCcTH. Kputepuii Komm. YacTuuHble MOCIE0BATEIBHOCTH U
yacTUuHble npenensl. Teopema bonbrano-Beliepmrpacca (;iemma Kanropa).

Paznen 3. ®ynkuuu oaHOM nepeMeHHOH 1 UX npeaeabl. HenpepblBHOCTH GYHKINM B TOYKE
U HA IPOMEKYTKe

OyHKIMK 0THOM mepeMenHoi. OO01ee onpeneneHre npeaena GyHKIMN B TOUYKE U ONpeIesieHre
Ha s3bIKe mocienoBaTenbHocTell. OIHOCTOPOHHHME TMpenenbl, mpeaenl Ha OECKOHEYHOCTH,
Oeckoneunslii npenen. [lepBelii 1 BTOpO 3amedaTenbHbie npeaenbl. CaeactBus. beckoHeuHO
manble ¢GyHKIuU. CpaBHeHHME OECKOHEYHO MaiblX. TeopemMa O CyIIECTBOBAaHHH TIpejelia
MoHOoTOHHOM (pyHKIMU. Kputepuit Kommu cymectBoBanus npenena GyHkiuu. HempepbrIBHOCTD
GYyHKIIMM B TOYKE W Ha TPOMEXKYTKe. ApudMeTHYecKue Omepanud Haja HENpPepbIBHBIMU
dbyakuusimu. HempepsiBHOCTH clioskHOW (GyHKIMHA. HenmpepbhlBHOCT, M pa3pbiBBI MOHOTOHHOM
¢ynkunu. HenpepbiBHOCTh 00paTHON (yHkimu. CBOMCTBa HenpepbIBHBIX (pyHKIMA. Teopembl
Beitepmitpacca. Teopemst bonbiano- Komm. [Tonarre paBHOMEpHON HENpepbIBHOCTH. Teopema
KanTopa.

Pasznea 4. [IpousBoansie u nuddepeHnuanbl

Huddepenuupyemocts  GynHkuuu. OnpeneneHue  MPOU3BOAHOW  (YHKIMH B TOYKE.
['eomerpuyeckuii u Qusnueckuii cmbicn mpousBogHou. [IpaBunma auddepeHnmupoBanus.
[IpousBonnass cnoxHoW QyHkuuu. IlpomsBomnas oOpartHoit ¢yHkuuu. IIpousBosHbIe
aneMeHTapHbIX  (QyHkmi. JnpdepeHuupoBaHre MNoOKa3aTeIbHO-CTENEHHBIX  BBIPAXKEHUI.
Onpenenenne nuddepennmana GyHkuuu. MHBapuanTHOCTH (OpMBI MepBoro auddepeHiuana.
[lpumenenne nauddepeHnnana K NOpUOIMKEHHBIM — BbBIYMCICHUAM. [IpousBoaHble u
muddepeHImansl BRICIINX MopsaakoB. Teopemsl o cpennem. @opmyna Teitnopa. Pasnoxxenue
byakuun o dopmyne Teimopa ¢ ocratounbiM uwieHoM B ¢opme Ileano. Jlpyrue dopmbl
0CTaTOYHOTO WwieHa Gopmyinsl Teitnopa. [Ipumeps.

Pasznen S. UccaenoBanue GyHKIUM ¢ MOMOIIbLIO TPOU3BOIHBIX

HccnenoBanne (QyHKIMM € TOMOIIBIO TPOM3BOIHBIX. YCIOBHE MOHOTOHHOCTH (DYHKITUH.
VYcnoBue CTpOrol MOHOTOHHOCTH  (PYHKIIUH. OKCTpPEeMyMbl  (YHKIMH, OIpEACIICHHUS,
HEOOXOIUMBIC U JIOCTaTOYHBIC ycioBus. Haubonbliue W HauMEHBbIIME 3HAYCHUs (DYHKIIUU.
Bemykibie u Boruytble ¢QyHknuu. Onpenenenus. HeoOxomumble M TOCTaTOYHBIE YCIIOBUS
BBIMYKJIOCTH (GyHKuMU. Touku meperu6a. AcumnToThl. I[loctpoenue rpaduka QyHKIUH.
Packpreitue neomnpenenennocteil. IIpaBmio Jlonmurtansa. [IpubmmkeHHOe perieHne ypaBHEHHM.
Kpussie Ha mnockoctu. [Tapamerpuueckoe nuddepeHIupoBaHue.

Pa3znen 6. DyHKIIUM MHOTHX NePeMeHHbIX

JIuneiiHOe HOPMHUPOBAHHOE MPOCTPAaHCTBO. Onpeaenenre, NpuMepsl. DKBUBAJIEHTHOCTh HOPM B
npoctpanctBe R™. CxomumocTh mociefoBaTenbHocTeii B R™. OTKpPBITBIC W 3aMKHYTHIE
MHOKecTBa. KoMIakTHbIe MHOKeCTBA. DYHKIIMM MHOTUX ITEpeMEHHBIX. OnpeneneHus, IpuMepBhl.
[Tpenen gynkuuu. [loBTopHbIe Mpenensl. HenpepriBHbIE (QYHKIIUU HECKOJIBKUX MEPEMEHHBIX.
Teopemsl Beiiepmitpacca. PaBHoMepHas HenpepbIBHOCTh. HenpepbIBHOCTh CIIOKHOM (DYHKITHH.



HuddepenurpyeMocTh (QYHKIMUM HECKOJbKUX TEpEeMEHHBIX. YacTHbIe IMPOU3BOJHBIE.
I'eomeTprueckas WILTIOCTpAs 115 C1ydast QYHKIUH ABYX epeMeHHbIX. [Ipon3BoiHAs CII0KHOM
byakuun, IlpousBomnas mo Hamparnenwto. ['paguent. [lomapii muddepennman QyHKIUN.
[MpousBonubie U quddepeHIranbl BRICIIUX TOPSAKOB. TeopeMa 0 CMEIIaHHBIX MPOU3BOIAHBIX.
®opmyna Teitmopa. OKcTpemMyMbl (DYHKIIMM HECKOJbKUX TepeMeHHBIX. OrmpeaeieHue.
Heobxonumoe ycrnoBue 3xcTpemyma. JlocraTouHoe ycioBre IKCTpeMyma

Pasnen 7. UuTerpajibHOoe ucyuciaeHue (PyHKIHMU OAHON mepeMeHHoil. HeompeneeHHbIH
HHTErpaJ

[TonsiTie mepBoOOPa3HOI U HeompeaeaeHHOTO nHTerpaia. OCHOBHBIE CBOWMCTBA MEPBOOOPA3HON
U HEOIpe/IeJIeHHOro uHTerpana. Tabmuiia OCHOBHBIX MHTErpaioB. MeTo 1 3aMeHbl IIEPEMEHHOM.
[Ipumepsl. Meron uHTerpupoBaHust mo yactam. [Ipumepsl. MHTErprpoBaHue panyoHalIbHBIX
npobeit. MuTerpupoBanue mpocTedmmx apodeid. Teopema o0 pasznoXkeHHH APOOHM B CyMMY
npocredmux ~ apoOei.  Ompepenennii  kodddummentoB.  Metonx  OcTporpaickoro.
WnTerpupoBanue BbIpaXEHUH, conaepkamux pagukansl. Materpan ot auddepenunansHoro
ounoma. [logcranoBku Ditnepa. [Ipumepsr.

WuTerpupoBanue BBIPAKEHUN, COACPXKAIIMX palOHANbHbIE (YHKIHM OT SiNX; COSX.
YHuBepcanbHas TPUTOHOMETPUYECKas ITOACTAHOBKA.

Pasznen 8. UnTerpajibHoe ucunciaenne GQyHKuum oaHou nepemennoii. Marerpan Pumana

Onpenenennblii naTerpan Pumana, ompeneneHue, HEOOXOAMMOE YCIOBHE HHTETPUPYEMOCTH.
Wurerpanbusie cymmel JlapOy. onpenenenue, cBoiicta. Kpurepuii maTerpupyemoct. OCHOBHBIC
KJacchl HMHTErpupyembix (QyHkuuil. CpoiicTBa wuHTerpupyembix ¢yHkuuil. CBoiicTBa
onpezeneHHoro uurerpana. OneHKr UHTerpanoB. HTerpan ¢ nepeMeHHBIM BEPXHUM MIPENETIOM.
Teopembl 0 HempepslBHOCTH U guddepeniupyemoctu. Popmyna Heiotona - Jleiibnuna.
®opmyia 3aMEHBI IEPEMEHHON B OIIPENEICHHOM HHTErpae. MeTo HHTErpUpOBAaHUS IO YACTSAM.
[IpumeHeHne onpeneneHHOro NHTerpana. 3ajada BbIUMCIICHUS IUIOIAAU. 3ajada ONpeacieHus
o0bemMa Tena BpalleHus. Brpruucnenue JUIMHBI KpuBOM. [lpmOnmkeHHOE BBIYHCICHHE
onpeneneHHoro uHrerpana. HecoOcTBeHHbIE UMHTErpanbl ¢ OECKOHEUHBIMU —IpeJesiaMH.
Omnpenenenne. CpoiictBa. OcHOBHOM Kputepuil cxoaumoctu (kputepuit Komm). Cxogumoctsb
WHTETPAJIOB B Clydae MOJIOKUTEIbHBIX (DYHKIHMN (Teopembl cpaBHeHwus ). [IpuzHak AGens —
Hupuxine. HecobcTBeHHBIE HHTErpaJIbl OT HeOorpaHUUeHHBIX pyHKIMiA. Onpenenenue. [Ipumeps.

Paznen 9. UucnoBbie psiabl

CxonuMocts umcnoBoro psanga. CpolictBa cxoxdumxcs psnoB. Kpurepuit Komm cxomumoctu
yrcaoBoro psaaa. Heo6xonumoe yciaoBrue cX0AUMOCTH YHCIOBOTO psiia. IHTerpanbHblid IpU3HaK
CXOJMMOCTHU YUCIIOBOTO psifa. Teopembl cpaBHeHus. [Ipusnaku Komm, Jlanambepa cxogumocTu
gucioBoro psnaa. I[lpusnak [lupuxie cxoaumoctu uuciaoBoro pspa. llpusnak JleiOnuia
CXOMMOCTH YMCIIOBOro psana. OueHka octarka psja Jleiionuna.

Paznen 10. ®yHKIuOHAIbHBbIE PSA/bI.
Haqaanble IIOHATHUA U onpe;[eneHH;I.
Paszgea 11. CreneHHblie psabl

[Monstne cremennoro psga. Teopema Abens. MHTepBall CXOAMMOCTH U PAJARYC CXOIUMOCTHU
CTeneHHoro psaa. Beruucnenne pagnyca cxoagumoct. @opmyna Komu-Anamapa. Teopema o
MOYWICHHOM MHTETpUPOBaHUU U T PepeHinpoBannu crerneHHoro psiaa. Ps Telinopa OcHoBHBIE
paznoxenus B pan Teitsopa.

Pa3znen 12. ®yHKIIHOHAJBHBIE OCJI€10BATEJIbHOCTH U PABI

[TonsiTre QyHKUMOHATBLHOTO psAa, cXoAuMOCThb. COOTHOIIEHHE MEXIY CXOJIUMOCTBIO PSAIOB U
nocnenoBarenbHocTell. OcHoBHBIE HOPMBIL. [IpocTpancTBo C[a,B]. OCHOBHBIE BUABI CXOUMOCTU
PAIOB M TOCJIEAOBATEIbHOCTEH HEnmpepbIiBHBIX (PyHKIMA. COOTHOIIEHUE MEXY PaBHOMEPHOM



CXOAMMOCTBhIO W  apyrumu  Bujgamu. Kpurepuit Komm  paBHOMEPHOM  CXOIUMOCTH
NOCJIEIOBATEIbHOCTA  HEMpephIBHBIX  (pyHKimidl. I[lpusnak Beilipmtpacca paBHOMepHOU
CXOAMMOCTH  (PYHKIIMOHAIBHOTO psaga. Teopembl O TIOYICHHOM HWHTCTPUPOBAHUU W
Qg epeHIMPOBaHNN (PYHKIIMOHAIBHBIX PS/IOB.

Pasznea 13. Psaabl ®ypobe

CkanipHOE TPOM3BEJIEHUE B JIMHEWHBIX HpocTpaHcTBaXx. OproroHaibHOCTh. JIMHeNHas
HE3aBHCHMOCTb OPTOTOHAIBbHBIX CHCTEM. TPUTOHOMETpUYECKAs CHCTEMa - MPUMEDP CUCTEMBI
OpPTOTOHAIBHBIX (QYyHKUUH. CBOWCTBO MUHHUMAJIBHOCTH Kod(dummentoB dypne. HepaBeHcTBO
beccensa. Koadpdunuentsr @ypre mo Tpuronomerpuueckoir cucreme. Psag dypre. Teopema o
norouedyHoi cxoxumoctu psna Pypee. Anpo dupuxine. CpoiictBa koddpouimentos Dypbe
YETHBIX-HEYETHBIX (PYHKLIUH.

Teopema @eciiepa. PaBHOMepHOE mNpHOMMKEHHE TMEPUOAMYECKUX  HEMPEPBIBHBIX (DYHKIMN
TPUTOHOMETPUUYECKUMH MHOTOWIEHAMH U paBHOMEPHOE MPUOIMKEHUE HENPEPhIBHBIX (DYHKIHUIA
anreOpanyecKMMH MHOTOWIeHaMH. Teopema o MoJIHOTe TPUTOHOMETPUUECKOM CUCTEMBI B KJlacce
UHTETPUPYEMBIX (DYHKIIMH.

Pa3nen 14. UnTerpaJinl, 3aBucsMe 0T HapaMeTpa

[TonsiTie WHTErpana, 3aBHCAIIEro oT mapamerpa. CBoicTBa (TEOpeMbl O HEMPEPBIBHOCTH,
T depeHMpyeMoCcTd, O TIOBTOPHOM HHTErpupoBaHuu). HecoOCTBeHHBIE HWHTETpPabI,
3aBHcsIIME OT napamerpa. [Ipu3Haku paBHOMEpPHOI CXOAMMOCTH HECOOCTBEHHBIX MHTETPAJIOB,
3aBUCALIMX OT mapamerpa. AuddepeHnpyeMocTs 1 UHTETPUPYEMOCTh HHTETpaja Mo apaMeTpy.
DitnepoBsl nHTETpaNbl. Onpenenenre u cBoicTBa. CBsA3b MEXTy TaMMa - U 0eTa - PyHKITUIMH.

Pa3nes 15. KpaTHble HHTErpaJjibl

MmuoxectBa, uzMmepumbie 10 JKopnany. Kputepuit msmepumoctu. CBOWMCTBA H3MEPUMBIX
MHOXecTB. MHoOromepHslii unTerpain Pumana. HMHTerpupyeMoCTh HENPEpPHIBHBIX (DYHKIHIA.
CBolicTBa KpaTHbIX HMHTErpanoB. CBeleHHE KpaTHOTO MHTErpajga K MOBTOpHOMY. Teopema o
3aMeHe TIEpEMEHHBIX B 1BOiiHOM uHTerpane. Chepuueckne U HUIMHAPUYECKUE KOOPAUHATHL B R3.

Pasgen 16. KpuBosmHeiliHble WHTErpajibl MepBOoro u BTOPOro poaa. IloBepxHocTHBbIE
HHTErpajbl. JJIeMEeHTbI TeOPUH MOJIsI

KpuBonunelnslii uHTErpan mnepBoro poja. Ero cBoiictBa u BbuMCIIeHHE. KpUBOJMHEHHBIN
MHTErpaj BTOpPoro poaa. Ero cBolcTBa, CBA3b ¢ KPUBOJMHEWMHBIM MHTErPAJIIOM MEPBOTO poja v
Berynciienre. Gopmyna ['puHa. YcenoBue HE3aBUCUMOCTH KPUBOJIMHEHHOIO MHTETpasga BTOPOro
pora ot nmyru uHTerpupoBaHus. [lnomans nosepxHocTH. IloBepxHOCTHBIE HHTErpansl. Mx
coiictBa. ®opmyna Ctokca. opmyna ['aycca - OcTporpaackoro. 91€MeHTbl TEOPUU BEKTOPHOTO
OJIA.

5. O0pa3oBaTejibHble  TeXHOJIOTHHM,  MCHOJb3yeMble NPH  OCYLIECTBJEHHH
o0pa3oBaTe/IbHOIO Mpouecca Mo AMCHUILINHE
@®opMbI ITperojaBaHusl MATEMAaTHYECKOT0 aHaIu3a IOCTaTOYHO TPAJAULIUOHHBIL.

D10 sexyuu, Kak HamOosee 3(PEKTUBHBIA MO BPEMEHH IMyTh IMEpeaadd maTepualia
Oonpmol rpynmne obydaembix. Kak mpaBmiio, CTYAEGHTBHI 3alUCBIBAIOT B CBOM KOHCIIEKTHI
u3JiaraeMblii Ha gocke Matepuay. CocTaBieHHEe KOHCIEKTA JIGKIIMH U JaybHEimas padoTa ¢
HUM IIPpU MMOATOTOBKC K 3aHATHAM BBICTYIIACT KaK 3HAUUTCIIbHAA 4aCTh IMpoHeccca O6y‘I€HI/I$I.

Ilpaxmuueckue 3ansamus MPOBOJATCSA B aKaJIEMUYECKUX TPYIIAaX MOJ PyKOBOJICTBOM
npenonaBarensi. OCHOBHOH wLeibio sBIseTCS (HOPMUPOBAHHE y CTYACHTOB IOHUMAHUS
TEOPETUUECKOr0 MaTepHasa, U3J05KEHHOT0 Ha JIEKIIMU, Yepe3 pelleHre YIpaKHEHUH U 3a1au.
3I[GCI> npenoaaBaHue CTPOUTCA Ha PA3yMHOM [JIA Ka)KI[Oﬁ TEMBI COYCTAaHUU KOJIJIEKTUBHOH
paboTHI TPYNIIBI C CAMOCTOSTEILHON HHANBUAYATbHON PabOTOM CTYACHTOB.



Homawnue 3a0anus B OCHOBHOM COCTOSIT U3 TIPUMEPOB, aHATOTMYHBIX PElIaeMbIM Ha
MPAKTUYCCKUX 3aHATHUAX. OcHoBHAas eJIb JOMAalIHUX SaI[aHI/Iﬁ — 3aKpPCIJICHUC HpOI\/'II[eHHOI‘O
Marepuaa.

I'pynnosvie Koncyromayuyu TPOBOAITCS TEpPed KOHTPOIBHBIMH MEPOIPHUSATUIMU
(KOHTpOJIBHBIE Pa0bOTHI, 3aU€THBIE PaOOThI, SK3aMEHBI) NJIsi OOJIBIION TPYMIBI CTYACHTOB C
OeJIbKO CUCTEMAaTU3alluN 3HAHUUA U YCTPAHCHUIO HMCIOMIUXCA CIOKHOCTEH ¢ IOHMMaHUEM
Marepuaia o0Iero xapakrepa.

Hnousuodyanvhvie KoHcyrbmayuy TPOBOIATCA PETYISPHO IS KENAIOMMX C LENbIo
yCTpaHEHUS] UMEIOIIMUXCS y CTYJIEHTOB MPOo0JIeM ¢ MaTepUaIOM YaCTHOTO XapaKTepa.

CamocmosmenvHas paboma peann3yercs:

1. HemocpeACTBEHHO B MPOLIECCE ayAUTOPHBIX 3aHATHIA.

2. B KoHTakTe ¢ MmpernojaBaTe]eM BHE PaMOK pACIHMCAHUS - HA KOHCYJIbTAIUAX IO
yueOHBIM BOIpOCaM, MpHU JIMKBUAALUU 33JI0JKEHHOCTEH, NMPH BBHIMOJIHEHUH WHAWBHUIYaTbHBIX
3aJJaHUU U T.J.

3. B bubnmotexke, 1oMa, U T.J1. IPH BHITIOJHEHUN CTYICHTOM JOMAIITHUX 3aJIaHUM.

[TpakTudeckue 3aHATHS CTPOSATCS CIECAYIOIUM 00pa3oMm:

1. ®opmynupoBKa Iienel 3aHATHS, OCHOBHBIX BOMPOCOB, KOTOPHIE JOKHBI OBITh
PacCMOTpPEHBL.

2. PelieHre HECKOJIBKUX TUIIOBBIX 3a/1a4 Y JOCKH.

3. CaMoCTOATENBHOE PELIEHUE 3a/1a4.

4. Pa36op ommoboK.

[To pe3ynbpTaTaM caMOCTOSATEIBLHOTO PELICHUS 33/1a4 U 110 MPOBEPKE MOATOTOBKHU CTYAEHTA
K MPAKTUYECKOMY 3aHATHIO (MMCbMEHHBIA OMPOC MO TEOPUHU U MPOBEPKA JOMAIIHETO 3aJaHMUS)
CTYJEHT MMOTyYaeT oreHKy. [lo MarepuanaM TeMbl TPOBOAUTCS KOHTPOJIbHAs paboTa.

Jlnis onleHuBaHus pabOTHI CTYJEHTA UCIIOJIb3YeTCsl OAUTbHO-PEUTHHTOBAs CUCTEMA. YdeT
WHIUBUIYaTbHBIX JOCTIKCHUHN 32 BpeMs 0OyUCHHSI MPEACTABISCTCS OYeHb BaXKHOU (hopMol paboTHI CO
crynenramu. Ha Google Jluck ais rpynmsl CTYyIGHTOB MBI CO37aeM MMarnky. B Hee cpasy moMemmaeTcs IUian
paboTel Ha cemecTp, mporpaMMa K SK3aMeHy (B KOTOpOW yKa3aHa MpOrpaMMa-MUHHUMYM, BOIPOCH C
JIOKa3aTeIbCTBOM, JOIOJIHATEIBHBIC BOIMPOCH W3 CIIHCKAa CAMOCTOSTENBHONW pPabOThI), BOMPOCH K
KOJUTOKBUYMY U TaOjuiia B popmare Excel, B koTOpoli BemeTcs y4eT IO KOHTPOJbHBIM MEPONPUSTHIM
KaXKI0W TeMbl (KOHTpOJIbHas paboTa, ONpoc 1o Teopuu u T.1.). OnpenencHHas cymma 0aioB 3a CEMECTP
JAacT NpaBO CAABATb 3K3aMCH (,I[OHyCK K 3K3aMeHy) " MOJYUCHHA 3a4CTa IO IMPAKTHUKCEC. CYMMa 6aJIJ'IOB,
IMMOJTYYCHHBIX CTYJACHTOM Ha 3K3aMCHE, JIO6&BJ'I$I€TC$I K CeMeCTPOBOfI CyMME, U ACIA€TCA NECPEBOJ B
OOBIYHYIO TSATHOAJUIBHYIO MIKally OLEHOK. TakuM oOpa3zoM, 3K3aMEHALIMOHHAS OTMETKA BO MHOI'OM
ONpEeNENsAeTCs OLICHKAMH, IOJYYEHHbIMH CTYJACHTOM B TEUYEHUE CEMECTpa. IJTO 3aCTaBIsAET
CTyJeHTa padoTaTh B TEUEHHE BCErO ceMecTpa. BhIonHeHne 3alaHuii, CBA3aHHBIX C MPOCTHIM
BOCIIPOM3BEICHUEM JIEKIIMOHHOTO MaTepuanat+ paboTa B cemecTpe, MO3BOJISIONIAs MeperTu
MOPOTOBBIN pyOeX YCBOGHHUS TAeT BO3MOXKHOCTHh TOJYYCHHS YIOBJICTBOPHUTEIHHOU OICHKH.
Pemennie ycio)KHEHHBIX 3a/lad HA OCHOBE MPUOOPETEHHBIX 3HAHWN, YMEHUN W HAaBBIKOB, C MX
NPUMEHEHUEM B HETUNIMYHBIX CUTYalHSAX I[I03BOJAET CTYHEHTY IIOJYYUTHh XOPOILIYIO WIIH
OTJIMYHYIO OLICHKY.

DK3aMeH MPOBOAMWTCS B MUCHMEHHOW (hopMe, CIOCOOCTBYIONICH BBICTABICHHIO OoJee
00BEKTUBHON OTMETKE MO0 CPABHEHHIO C YCTHOU (hOPMOIA.

Jns kakmou akaJeMHYECKOW TPYIIbl COCTABISIETCS KOMIUIEKT BOMPOCOB, PABHOMEPHO
MOKPBIBAIOIMX BeCh Marepuan Kypca. [IpumepHble KOMIUIEKTHI BOMIPOCOB IMPUBEICHHI B
npuioXkeHuu. [l kakaoro Bonpoca, B 3aBUCUMOCTH OT €r0 YPOBHS CIOKHOCTH, OIPEEAETCS
KOJINYECTBO OYKOB (OOBIYHO OT OJJHOT'O JIO YETHIPEX) U BpeMs Ha MOATOTOBKY OTBeTa (0OBIYHO OT
IATU 10 ABaAnaTd MUHYT). CaM 3K3aMeH MPOBOJUTCS B OOJBIION — NOTOKOBOM — ayTUTOPUH, B
KOTOPOM  CTYIAEHTBl BCEH AaKaJEMUYECKOM TIPYINIbl PaCHpEeAcIAIOTCS PaBHOYIAJICHHO.
[Ipensaraercss BONpOC, YKa3bIBa€TCAd KOJIMYECTBO OYKOB M BPEMsS Ha IOATOTOBKY OTBETA.



[IpenonaBarens yOekaaeTcsi, 4TO BOIPOC BCEM MOHSATEH. HaumHaeTcs oTcdeTr BpeMeHH, cpaszy
II0CJIC €TI0 3aBepmeHI/1;1 C06HpaIOTC$I OTBCThI, 3allMCaHHBIC HAa OTACJIbHBIX JIMCTAaXx. I[anee cne;[yeT
BTOPOU BOIPOC U T.J.

CTyneHTbl UMEIOT BO3MOXHOCTH OCIIOPUTH PE3YNIbTAT MIPOBEPKH KaXI0T0 OTBETA, OOBIYHO
Ha 310 yxoaut 30 — 40 MunyT. Jlajsiee moCYMTHIBACTCS KOJTMYECTBO OYKOB, HAOPAHHBIX KaXIbIM
BKSaMeHyeMBIM, U BBICTABJIACTCA OILICHKA I10 HpaBI/I.HyI

«OTIUYHOY, €CJIM CTYACHT HaOpas 2/3 OT MaKCHMMaJIbHO BO3MOXXHOW CYMMBHI,

«XOpOIIIOY», €CIIK HAOPaHO HE MEHEE IMOJIOBUHEI 3TOM CYMMBI U

«YZIOBJICTBOPUTEIHLHO» 3a TPETh CYMMBHI.

OHI/IcaHHaSI MOJCJIb DK3aMCHa 06J1a;[aeT OYCBUIHBIMHU JOCTOMHCTBAMMU. BCC CTy,Z[eHTBI BO
BpeMs dK3aMeHa pabOTalOT B OJIMHAKOBBIX YCIIOBHSIX, OTBEYAIOT HA OJHU U TE€ YK€ BOIPOCHI;
0OJIBIIIOE YHCIIO BOMPOCOB IMO3BOJISET aICKBATHO OIEHUTHh YPOBEHH MOJATOTOBKHU; MPAKTUICCKHU B
TEUEHUE BCETO JK3aMEeHa aKTMBHO YYacCTBYIOT B TpOIlECCe; OOBEKTUBHOCTH OIEHKH 3HAHHMA
KaXJIOTO CTYJIEHTa HE MOABEPraeTcs COMHEHHUIO.

6. Ilepeuenb MH(GOPMANMOHHBIX TEXHOJOTHii, UCMOJb3YeMbIX MPH OCYUIECTBJIECHUH
00pa3oBaTeJIbHOT0 MpoLecca Mo JAUCHUILINHE, BKJKYas IMepedyeHb JUIEH3HOHHOIO
NMPOrpaMMHOro obecnedyeHuss W HUHGOPMANMOHHBIX CHPABOYHBIX cHCTeM (MpH
He00X0TUMOCTH)

B mpouecce ocymiecTBieHns 00pa3oBaTENbHOIO IMpolecca HCHOIb3YIOTCS: s
pa3paboTKu JOKYMEHTOB, MMPE3EHTAINH, JIJIsl pAa0OTHI C DJIEKTPOHHBIMU TaOIHIIAMHE

OfficeStd 2013 RUS OLP NL Acdmc 021-10232

LibreOffice (cBoOoaHOE)

n3gareabcekas cuctema LaTeX;

Uil TIOMCKa YdeOHOM nuTeparypbl Oubmmorexku SApl'Y — ABTOMaTH3MpOBaHHAsS
oubmmoreuynas napopmarmonHas cuctema "BYKU-NEXT" (ABUC "byku-Next")

7. IlepeyeHb OCHOBHOH W [ONOJHHUTEJBHOM Y4YeOHOHl JHTeparypbl, pecypcoB
HH(OPMALMOHHO-TEJIEKOMMYHHKAIIMOHHOI ceTu « AHTepHeT», He0OXOAMMBbIX IS 0CBOCHUS
AMCUMUILINHBI

a) OCHOBHASI:

1. Kyapssues, JI. /1., Kypc Mmatemarnueckoro aHaiusa : yueOHUK a5l GaKaiaBpoB /
JI. 1. Kynpsisues. B 3 1. T. 1. - 6-¢ u3x., nepepad. u gom., M., FOpaiit, 2014, 703c
2. Kynpssues, JI. J., Kypc Matemarndyeckoro aHanusa : yueOHUK AJisi GaKalaBpoB /
JI. 1. Kynpsisues. B 3 1. T. 2. - 6-¢ u3z., nepepad. u gom., M., FOpaiit, 2014, 720c
3. Kynpssues, JI. 1., Kypc marematndeckoro aHanusa : y4eOHHK ISl OaKaaaBpoB /
JI. 1. Kynpsisues. B 3 1. T. 3. - 6-¢ u3z., nepepad. u gom., M., FOpaiit, 2014, 351c
0) IOTIOJIHUTEIbHAS

1. bonnapenko, B. A., Matemarnueckuii ananus. [Ipenen u HeNpepbIBHOCTD [ DIEKTPOHHBIN
pecype] : Tekct nmekmuii / B. A. bonmapenko, I'. B. Illabapmmuna ; Spocn. roc. yH-T,
SApocnasins, SApl'Y, 2003, 74chttp://www.lib.uniyar.ac.ru/edocs/iuni/20030272.pdf

2. Marematudeckuii aHanu3 [DIeKTpOHHBIN pecypc] : yueb. mocobdue ans By3os / M. B.
Anydpuenko, B. A. bounapenko, A. B. 3aduesckuii, I'. B. [llabapmuna ; Apoca. roc. yH-
T, Spocnasine, SApl'Y, 2010, 137c¢ http://www.lib.uniyar.ac.ru/edocs/iuni/20100355.pdf

3. @uxrenromnsll, I'. M., Kypc nuddepeHunanbHoro 1 HHTErpagbHOro HCYUCICHUS : yueO.
nocoOue JyIsi yH-TOB M mied. uH-ToB. T.1. - 7-e u3n., crepeotun., M., Hayka, 1970, 607¢

4. ®@uxrtenronsl, I'. M., Kypc muddepenunanbHOro 1 HMHTETpaJbHOTO HCUUCICHUS
yaeOHuK 11 By30B. B 3 1. T.1. - 8-¢ uzn., M., ®uzmatnur, 2003, 679¢

5. Iunos, I'. E., Marematndeckuii ananu3 : pyHKIIMH OJJHOTO IEPEMEHHOTO : yuel. mocodue
s yH-ToB. Y. 1, M., Hayka, 1969, 588c


http://www.lib.uniyar.ac.ru/edocs/iuni/20030272.pdf
http://www.lib.uniyar.ac.ru/edocs/iuni/20100355.pdf

6. [unos, I'. E., MaTemaTndeckuii aHanu3 : QyHKIIMH OJHOTO IEPEMEHHOTO : y4el. mocooune
s ya-ToB. U.2, M., Hayka, 1969, 528

7. Pynun, Y., OCHOBBI MaTeMaTHYECKOTO aHaiHW3a : mep. ¢ aHra. / Y. PymuH. - 2-¢ u3n.,
crepeorur., M., Mup, 1976, 319c.

8. ®uxrenroubi, I'. M., Kypc auddepeHninanbHOrO U HHTETPAIbLHOTO UCUYUCICHUS © yueO.
nocoOwue sl yH-TOB U 1iel1. uH-1oB. T.2. - 7-e u3n., crepeotu., M., Hayka, 1970, 800c.

9. ®uxtenromnsl, I'. M., Kypc nuddepennumanpbHOro u HHTErpabHOTO UCYUCIICHHS : y4eO.
noco0wue sl yH-TOB U niel1. uH-ToB. T.3. - 5-e u3n., crepeorun., M., Hayka, 1970, 656¢

10. bonpapenko, B. A., Meroauueckue ykazaHus II0 TOJATNOTOBKE K JK3aMEHY IO
mareMaTuueckomy ananusy / B. A. bonnapenko, I'. B. IllaGapmmna ; Spoci. roc. yH-T,
Spocnasns, Apl'Y, 2001, 15¢.

11. demunosuy, b. I1., COOpHUK 3a7a4 M yIIpaKHEHUH 110 MaTEMaTHYECKOMY aHAIH3Y : y4eO.
nocobue st By3oB / b. I1. JlemunoBuu, M., Actpens, 2005, 558c.

B) pecypchl ceTn «MHTepHEeT»

1. DnextpoHHas 6ubGnMoTeKka yueOHbIX MaTepuaioB SApl'yY
(http://www.lib.uniyar.ac.ru/opac/bk cat find.php).

2. DnekTpoHHO-OMONMMOTeuHass cucreMa  «YHUBepcuTeTckas  OubOnmoreka  online»
(www.biblioclub.ru ).

3. DnekrponHas Oubnmoreka u3narenscTa «Jlanby (https://e.lanbook.com/)

8. MarepuajbHO-TeXHHYECKASsI 0a3a, HeoOXoauMan hifi {: OCYILEeCTBJICHUS
00pa3oBaTe/IbHOI0 Mpollecca Mo AUCUUILINHEe

MarepuanbHO-TeXHHUYECKast 0a3za, HeoOXoauMast JIsl OCYIIECTBICHUS 00pa30BaTEIbHOTO
mpolecca 1o AUCUUIIIMHE BKJIIOYAeT B CBOM COCTAB ClielUaIbHbIe TOMEIECHUS:
yueOHbIC ayTUTOPUU AJIsI TPOBEICHUS 3aHATUH JIEKIIMOHHOTO THTIA;
y4eOHbIE ayTUTOPHUH JIJIsI TPOBEACHUS PAKTUICCKUX 3aHITHH (CEMUHAPOB);
yueOHbIC ayTUTOPUU JJIsI IPOBEJACHUS TPYIIOBBIX M MHIUBUYaTbHBIX KOHCYJIbTAIIUN;
yueOHbIe ayTUTOPUU AJIsl IPOBEACHUS TEKYIIET0 KOHTPOJIS U MPOMEKYTOYHON aTTeCTallNN;
MOMEIIEHUS ISl CAMOCTOSITENIbHOM paOoThI,
MOMEILEHUST i1 XpaHEeHUs U MNPO(UIAKTUYECKOTOo OOCITYKMBAaHUS TEXHUYECKHUX CpPEICTB
o0Oy4eHusl.

CreunanbHble TOMELIEHUS! YKOMIUJIEKTOBAHbI CPEICTBAMHU OOYUEHUS, CIY)KALUMHU s
npezcTaBieHus yueOHoi nHpopManuu 60IbIION ayIUTOPHH.

[Tomenenust yIsi cCaMOCTOATENBHON PabOThl 00yUYaIOIMUXCS OCHAIEHBI KOMIBIOTEPHOMN
TEXHUKOW C BO3MOXKHOCTBIO MOAKIIOUCHUS K ceTu «VHTepHeT» m oOecredyeHueM J0oCcTyra B
3EKTPOHHYIO HH(POPMALIMOHHO-00pa30BaTENIbHYIO CPEy OpraHU3aliu.

Uwrcno mocaJouHbIX MECT B JISKIIMOHHOW ayAWTOpHH OOJbIIe MO0 PaBHO CIIHCOYHOMY
COCTaBY IOTOKA, a B ayIUTOPUH JJIsl MPAKTUYECKUX 3aHATUN (CEMUHAPOB) — CIIUCOYHOMY COCTaBY
IpyMIbl 00yYaIOIIUXCSl.

ABTOP(BI) :
n-p hus.-mat.Hayk, npodeccop bormapenko B.A.,
K.(h.-M.H., noueHT llabapmmuna I'.B.
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Ipuio:xxkenune Nel k padoyeil nporpaMme I CIUANINHbBI
«MaTeMaTHYeCKHH aHAIU3»
DoH/I OLIEHOYHBIX CPEACTB
JJISl IPOBeAeHN Sl TEKYLeH U MPOMEeKYTOUYHON aTTeCTAllUM CTY/IEeHTOB
o JUCHUIIJIHHE

1. TunoBbIe KOHTPOJIbHBbIE 32IaHUSI UJIM HHbIE MAaTepHaJbl, He00X0AMMBbIE /51 OLEHKH
3HAHUI, YMEHM i, HABBIKOB U (MJIM) ONBITA AeATEJIbHOCTH, XaPAKTEPU3YIOIIMX ITANbI
(¢GopMupoBaHus KOMIIETEHIMH

1.1. KoHTpoJibHbIE 321aHUSI U HHbI€ MAaTEPHUAJIbI, HCII0JIb3yeMble B Mpolecce TeKyei
arrecTaunu

3amaHus 1J151 CAaMOCTOATEIbHO padoThI
1 cemecTp

BapuaHT KOHTpPOJBLHOI padoTbl Mo Teme: «MeTOI MaTeMaTUYECKOW HWHIYKIIUU.
I'paduxu. Yucnossle mocaenoBaTebHOCTH. [Ipenen mocinenoBaTeIbHOCTIDY

1. loka3zaTh, HCHIOJIb3Yysl METOJ MAaTEMATUYECKON MHYKIUU:
1 1 1 1 n

1-2+2-3+3-4+“'+n(n+1)_n+1'
2. ToctpouTts rpaduk QyHKIHHE METOAOM Ipeodpa3zoBanus: y = arcsin|2x + 1|.
OT1BeT: BeIMOMHUTE MOCIEI0BAaTEILHOCTL TPeoOpa3oBaHuii rpaduka y = arcsinx.
a) [IpeoOpa3oBanue MOIyNIb B apryMEHTE.
0) Cxatue ¢ ko unmentom 2 Baoab ocu OX
B) CnBur BieBo Bosib ocu OX Ha 0,5

1
3. IToctpouTh rpaduK CIOKHON PYHKIMH: Y = ex—2

. 1
OrtBet: Boimonuute kommosunuio GyHKuuid y = e*uy = 7=, METO/IOM HAaXOXK/ICHUS
MMPOMCIKYTKOB ITOCTOAHCTBA MOHOTOHHOCTH.
4. Tloctpoutsb rpaduk GyHKIIUU B MOJSIPHON CHCTEME KOOPAUHAT: I = [%]

Orter: [Ipu ¢ > 0. I'paduk cTpoutcs B MOJNAPHOM CUCTEME KOOPAUHAT C MOMOILBIO
TaOJINIIBI
5. Iloctpouts rpaduk GyHKINH, 3aJaHHON TapaMeTPUUYECKH:

{x =t%y=+1-t%
Otser: Ilpu |t| < 1. T'paduk CTpOUTCS B ACKAPTOBOM CHCTEME KOOPAUHAT C MOMOIIBIO
TaOJINLIBIL.

. 1
6. Joxazats (1Mo onpenenaeHuto), uro lim = 0.
n—ooo Vvn+1

OTBeT: N, = [812— 1] + 1.

2
. n
7. OnpenenuTs 3HaYCHUE BBIpAKEHUS: Llim (— — n).
n—oo \n+1
Ortser: -1.
. 2n+1
8. Ornpenenuth 3HaYCHUE BhIpaKEHUs: [im .
n—oo n-3M
Ortser: 0.
n
9. Ber4ucnuTh mpeses mocie0BaTebHOCTH X, = Vn? + 27,
Ortser: 2.

o , . . 1 ., Tn
10. Haiitu supx,, infx,, limx,, lim,_,,x,, ecnu x,, = ~+sin—.
n—->oo



YER -3, . V3, . V3
OtBetr: supx, =1+ —; infx,=——; limx, = —; lim, X, = ——.
2 2 n—oo 2 — 2
1 ., Tn
Xp ==+ Ssin—.
n 3
Iloka3aTeu W KpPUTEPUH, HCHOJb3yeMble MNPH BbICTABJICHHH OLEHKH 3a
KOHTPOJIbHYIO padoTy:
Howmep 3agaun Kpurepun [lIxana oneHuBaHUs
1 OIIK-1: 0 6amn0B — 3agaHKe He BEITOJIHEHO;

3HaTh MPUHLIAIT
MaTeMaTUYeCKOU UHIYKIIHH;

Ymeth CTPOUTH
JIOKa3aTelIbCTBO HAa OCHOBE
MeToIa MaTeMaTUYECKON
WHYKIWU:

Bnanets HaBbIKaMU
JIOKa3aTelIbCTBa
MaTeMaTH4ecKnuxX (HaKToB Ha
OCHOBE METOoa

MaTeMaTUYeCKOW WHTYKIIUH.

0.3 0ata — 3amaHue BBIITOIHEHO
YaCTUYHO, UMEET OIMMOKH, OCYIIECTBIICHA
MTOTBITKA PEIICHUsI HA OCHOBE TTPABUIILHBIX
METOJIOB U UJIEYN PELICHUS;

0.5 6ara — 3amaHue BBIIIOJIHEHO HE
MOJIHOCTBIO, C CYIECTBEHHBIMHU
omuOKaMu, HO TTOAXO/ K PEIICHUIO, HIeS
pElIeHNUs, METO]] TPABUIILHBIC;

0.7 6amta — 3amaHue BBIIIOJIHEHO
MIOJIHOCTHIO ¥ MPABUIIHHO, HO PEIICHUE
COJICPKUT HEKOTOPHIE HETOUHOCTH U
HECYIIECTBEHHBIC OIIMOKH; JOIYIIEHA
HE3HAUYUTENIbHAs OIIMOKA TN «OIleUaTKa;
1 6am1 — 3amaHue BHIITOIHEHO TOIHOCTHIO
1 a0COJTIOTHO TTPABUJIBLHO ; BCE
CYIIECTBEHHBIC ICTATH B PEIICHUH
MIPUCYTCTBYIOT, IaH BEPHBIN OTBET.

TEOPHUH MpEIeIIOB
MOCJIEIOBATEILHOCTEH;
YMeTh BBIUHCIATH TIPEICIBI
MOCJIEIOBATEILHOCTEH;
Bnanets HaBbIKaMU
npeoOpa3oBanust GopMysa IS
BBIYHCJICHHS TIPEJICTIOB.

2---5 3HaTh CBOMCTBAa OCHOBHBIX | 0 6aJIOB — MOJHOCTHIO HE BEPHO
3JIeMEHTapHBIX GyHKIUI; | TOACYMTAHO YHUCIIO BCEX BO3MOXKHBIX
OCHOBHBIE JJeMeHTapHble | U(WIH) OJIarONPHUSITHBIX UCXOJIOB;
npeoOpa3zoBanust  rpadukos; | 0.3 OGanna — X0a peIeHus B 1EJI0M
ompeAceHus CIIO’)KHOU | BEpHBIH, HO UMeeTCs HebobIIast
byHKIMH; QYHKIIUHN, 3aJaHHON | CMBICIIOBAs OIIMOKA (HarpuMep, MOTEPTH
napaMeTpHUECKU U B | IPOCTON MHOXKHTEINb WM CJIaraeMoe);
MOJISIPHBIX KOOpJIMHATAX: 0.5 6anna — pernieHa poBHO MTOJIOBHHA
YMeTs  CTpouTh  TpaduKH | 33JaYd WA OTBET BEPHBINA, HO OTCYTCTBYET
OCHOBHBIX 3JIEMEHTApHBIX | CYLIECTBEHHAs YacCTh PELICHUS;
byHKIHUH; (0.7 6anna — qormyIieHa He3HAYUTEIbHAS
Bnaners HaBbIKaMU | OIIMOKA WUJIM «OTeyaTKay,
nzo0paxenuss rpaduka 1o | 1 6aymI — Bce CyIIeCTBEHHBIE IETAllN B
U3BECTHBIM CBOMCTBaM | pelICHUH MPUCYTCTBYIOT, 1aH BEPHBIN
byHKIMn. OTBET.

6---10 3Hath ompeneneHus, moHATHA | 0 6aI0B — BHIOpAaH HEBEPHBII METO

peIIeHHsI W JIOMYIIeHA CYIIeCTBEHHAS
CMBICJIOBas OLINOKa;

0.3 Ganna — X0/ perieHus B 1EJI0M
BEPHBIN, HO UMEETCS HEOOIIbIIas
CMBICIIOBast OIIMOKA (HaIpuMep, MOTEPSTH
MPOCTOW MHOKHUTEIb WU CJIaraeMoe);

0.5 6anna — pernieHa poBHO MTOJIOBHHA
3aJla4¥ WU OTBET BEPHBIN, HO OTCYTCTBYET
CYIIECTBEHHAsI YacTh PEUICHHUS;




(0.7 6anna — qormyIieHa He3HAYUTEIbHAS
omnOKa WK «ONevaTKay;

1 Gamn — Bce CyIeCTBEHHBIC JETaU B
peLIeHUuN TPUCYTCTBYIOT, 1aH BEPHBII
OTBET.

MaxkcumanbHoe cymmapHoe KonndectBo 6aiio o OIIK-1 — 10 6annos

HabpanHoe komu4ecTBO 6aI0B COOTBETCTBYET OIICHKE 33 KOHTPOIIbHYIO padoTy:
- MeHee 5 0alJIOB — OIEHKA «HEYAOBIETBOPUTEIBHOY,

- 0T 5 10 7 GaJIIOB — OIICHKA «YIOBJICTBOPUTEIHLHOY,

- 0T 7 10 9 GaioB — OIEHKA «XOPOIIIO»,

- He MeHee 9 0aIoB — OIIEHKA «OTIUYHOM.

BapuaHT KOHTPOJbHOI pa6oTsl mo Teme: «IIpenen pynkuuu. HenpepriBHOCTH GyHKINHU B
TOYKE U HA TIPOMEKYTKE.

1. Hanucate onpenenenue npenena Ha S3bIKe OKPECTHOCTEN U
nocienoBarenpuocteir  f(x) =2 —0

2. Haiitu npenen : linn (VxZ + 5x — x). OtBer: ;
X—-+ 0o

1-cos2x+tg?x
3. Haiitu npegen : lim —FET9 T Orser: 3.

x>0 xsinx

1
4. Haittu npenen :  lim(1 + x?)1-cosx . OtBer: e2.
x—0

2
5. Haiitu npenen: llm (vt OTtBerT: 3
- In(1+2x)
6. Omnpenenuts MOPAIOK OECKOHEUHO Majioi BenndauHsl [ (x) = —  mpux - 0

1
OTBeT: >

7. BblaenuTh rIaBHYIO yacTh QyHKuuU. f(x) = S;# npu x — 0

Orser: x%

8. Bepno nu yrBepikaenue arctg3x = o(x) mpux - 0.

OTtBet: BepHno.

9. Ilpm xakux 3Ha4CHUAX MapaMeTpa o QyHKIHU HenpepbiBHA B Touke 0.

f(x) = {0, npux =0 sin (l | )npux #0 Oter:a > 1.

1 3HaTh ocHOBHOE ompezeneHue | 0 6amioB — BEIOpaH HEBEPHBII METOA
npezena GyHKIMA B TOYKE W | PEIICHUS MIIM JIOMYIIEHA CyIEeCTBEHHAs
HEe OECKOHEYHOCTH; CMBICJIOBasI OIIMOKA;

YMmerp mepedopmynupoBarh | 0.3 Gamia — X0 penieHus B IeJI0OM
oTpeieieHue. BEPHBIN, HO UMEETCS HEOOIIbIIas
CMBICIIOBast OIIMOKA (HaIpuMep, MOTEPSTH
MPOCTON MHOKHUTEIb WM CJIaraeMoe);

0.5 6anna — pernieHa poBHO MTOJIOBHHA
3aJla4¥l WU OTBET BEPHBIN, HO OTCYTCTBYET
CYIIECTBEHHAsI YacTh PEUICHHUS;




(0.7 6anna — qormyIieHa He3HAYUTEIbHAS
omnOKa WK «ONevaTKay;

1 Gamn — Bce CyIeCTBEHHBIC JETaU B
peLIeHUuN TPUCYTCTBYIOT, 1aH BEPHBII
OTBET.

2---5 3HaTh 3ameuarenbHble | 0 OaJIsIOB — BRIOpaH HEBEPHBIM METO/]
TIPEIeIbI; pEIICHUS WK JIOMYIICHA CYIECTBEHHA
YMeTh BBIYMCIUTH MpeZAesl | CMBICIOBas OIINOKa;
byHKIUY; 0.3 6anna — X0/ peuIeH s B IeJIOM
Bnanets HaBBIKAMH | BEPHBIH, HO UMEETCsI HeOOIbIIas
npeoOpa3oBaHuUs dopmy, | cMbIciOBas omMOKa (HarpuMep, MOTepsH
3a1aloMKX (YHKIIHIO. MIPOCTON MHOXHUTENb WM CIaraeMoe);

0.5 6ayna — peneHa pOBHO MOJIOBHHA
3aJla4¥ UM OTBET BEPHBIN, HO OTCYTCTBYET
CYIIECTBEHHAs YaCTh PEIICHUS;

0.7 6anna — qomyiieHa He3HAYUTEIIbHAS
OIMOKA W «OTIEYaTKaY;

1 Gann — Bce CylIeCTBEHHBIE JETaIU B
pEIIeHNY TPUCYTCTBYIOT, JaH BEPHBIA
OTBET.

6---8 3HaTh omnpenenenue | 0 6amioB — BEIOpaH HEBEPHBIN METO.
OECKOHEYHO MaJiO, TMOHSATHUE | PEIEHUs WM JOIYIIEeHa CYIEeCTBEHHAs
MOpsITIKA, CPaBHEHHE | CMBICIIOBasI OIINOKA;

O0eckoHedHO MabiX pyHkIui; | 0.3 OGanna — Xoa pereHus B 1eJI0M
YMeTh OmpenenuTh MOPSIOK | BEPHBIN, HO UMEeTCsl HeOOoIbInast
OCCKOHEYHO MaJoH, BBIICIUTD | CMBICIIOBAs OITHOKA (HAIIpUMeEDp, TOTEPSTH
TJIABHYIO YacTh; MPOCTOW MHOKHTEIb WM CJIaraeMoe);
0.5 6anna — pernieHa poBHO MTOJIOBHHA
3aJla4¥l WU OTBET BEPHBIN, HO OTCYTCTBYET
CYLIECTBEHHAs! YaCTh PELICHUS;
(0.7 6anna — qormyIieHa He3HAYUTEIbHAS
olMOKa WK «OIevaTKay;
1 Gamn — Bce CyIeCTBEHHBIC JETAU B
pElIeHNH TPUCYTCTBYIOT, JaH BEPHBIi
OTBET.

9 3HaTh onpeneneHue | 0 6as1oB — BHIOpaH HEBEPHBIM METO]T
HENPEePBIBHOU B TOYKE | PEIICHUS WK JAOMYIIEHA CYIIIECTBCHHAS
byHKIINY, CMBICIIOBast OIINOKA;

YmeTh BbuCIUTH | 0.3 6amma — X0 pemeHus B 1eJIoM

OJIHOCTOPOHHUE TIPE/ICITbI;

BEpPHBIN, HO UMeeTCs HeOOobIIast
CMBICIIOBasI OIIMOKA (HampuMmep, MOTepsiH
IPOCTON MHOKHUTENb WU CIIaraeMoe);
0.5 Gayta — peneHa pOBHO MOJIOBHHA
3a71a4M WK OTBET BEPHBII, HO OTCYTCTBYET
CYILIECTBEHHAS YaCTh PEIICHUS;

0.7 6anna — qomyiieHa He3HAYUTEIIbHAS
OLIMOKA MJIH «OTICYaATKA;

1 6anm — Bce CyIIeCTBEHHBIE ICTAIN B
PELICHUY MIPUCYTCTBYIOT, J1aH BEPHBIH
OTBeET.

MakcumanbpHoe cymmapHoe kosmmuecTBo 6aioB o OIIK-1 — 9 6amnos




HabpanHoe konu4ecTBO 6a/IOB COOTBETCTBYET OIICHKE 332 KOHTPOIIbHYIO padoTy:
- MeHee 4.5 0aI0B — OIIEHKA «HEYIOBJICTBOPUTEIHLHOY,
- 0T 4.5 10 6 GaTIOB — OIIEHKA «YIOBJICTBOPUTEIHHOY,

- OT 6 110 8 GaIOB — OIEHKA «XOPOIIIO»,
- He MeHee 8 0aI0B — OIEHKA «OTIMYHOY.

BapuaHT KOHTPOJIbHOI padoTsl o TeMe: «IIpousBoanbie u U dHepeHInanb.

HaiiTn mpou3BoaHy1O:

1. f(x) =x-sinvx Otser: f'(x) = sinVx — \/Z—Ecos\/f

1
2. f(x)= T

1

1
3. f(x) = (1 +x¥six Oreer: f'(x) = (1 + x2)sinx | 1222

-5
Otser: f'(x) = %(1 + eCOS2X) 7y . gCOS2X . 5in2x

2x

-sinx—cosx-In(1+x?)

sinZx

4. Tlocrpouts rpapuk Gpynxmuu f(x) = n(1 + x2)

OtBer: Jlokanbaplii MUHUMYM Tipu X=0. Touku meperuda nmpu x=1 u x=-1.

AcCUMITOT HET

Boeruucnuth npeaesnsl ¢ moMouIbio mpaBuiia Jlonurans.

ne3*—2arcctgx

5. OTtBert: 37 + 2.

1
1 2 12 =338
6. (5 + cosx)" 9  OtTBeT: € 4n

7. Haiitu nHaubGonbiiee 3Hadenue pynkuuu f(x) = x* — 2x?naorpeske[0; 2]

OTtBer: §

8) Cocrasuthb popmyiny Teitnopa f(x) = i B OKPECTHOCTH TOYKH Xy = 3,1 = 3,

BbIYUCIIAA KOE)(I)(bI/II_[I/IeHTBI C MOMOIIBIO NPOU3BOJHBIX.

A_1_ .. _ L r—3)2—
OTBeT.x—3 9(x 3)+27(x 3)

9) CocraButh popmyiy Teitmopa f(x) = Sin2xB OKPECTHOCTH TOUKH X =

UCIIOJIB3YS pa3iiockeHrne MakiopeHa.

Otser: sin2x =1 —2 (x - %)2 +0 (x - %)3

10) Beraucnuts npeaen, ucnoin3ys popmyny Teiinopa

< (x=3)3+0((x —3)?

,n =3,

18

e*—cos4x—sinx

In(1+2x2)
17
OTBeT: —
4
1---3 3HaTh dbopmyisl | 0 6amioB — BEIOpaH HEBEPHBINH METO/
g depeHIIpOBaHUS: pEIICHUs WK JIOMYIIeHA CYIECTBEHHAS
Ta0IMITy TPOU3BOIHBIX; CMBICIOBas OIINOKA;
YmeTh BbUUCIATH | 0.3 Oamma — X0/ pemeHus B 1eJIoM
MIPOU3BOTHBIC; BEPHBIN, HO UMEETCS HEOOIIbIIas

CTaHAAapTHBIX 3a/1a4.

BJ'IaI[eTI) HaBbIKaMHU PCUICHUA

CMBICIIOBast OIIMOKA (HaIpuMep, MOTEPSTH
MPOCTOW MHOKHTEIb WU CJIaraeMoe);

0.5 6anna — pernieHa poBHO MTOJIOBHHA
3aaa4yu Ujin OTBET BepHBIﬁ, HO OTCYTCTBYCT
CYIIECTBEHHAS YacTh PEUICHHUS;

(0.7 Gana — normynieHa He3HAYUTEIbHAS




olIMOKa MIIN «OTIeYaTKa;

1 Gann — Bce CylIeCTBEHHBIE I€TallU B
pELIEHNN IPUCYTCTBYIOT, JaH BEPHBIN
OTBET.

4 3Hate 1wiaH uccaenoBanus | 0 6anoB — BHIOpaH HEBEPHBII METO
byHKIUY; pelIeHNs WIH JIOMYIIeHa CYIeCTBEHHAs
Ymerpb IIPOBECTHU | CMBICIIOBasi OLIMOKA;
ucciaenoBanre ¢yHknuu U | 0.3 6anna — Xoa pereHus B 1eJI0M
IOCTPOUTH rpadux 10 | BEpHBIN, HO UMEEeTCs HeOOobIIast
pe3yabTaTam ATOTO | CMBICTIOBAs OMMOKa (HampuMep, OTePsH
UCCIIC/IOBaHMS, MIPOCTON MHOXKUTEIb WM CIIaraeMoe);
Bnanets HaBbikamu pemienus | 0.5 6ania — pernieHa poBHO MOJIOBHHA
3aa4 uccieoBaHus (PyHKIUH | 331a4K UM OTBET BEPHBIA, HO OTCYTCTBYET
Ha MOHOTOHHOCTb, | CYIIIECTBEHHAs YaCTh PELICHUS;
HKCTPEMYMBI, BBITYKJIOCTb. 0.7 Gayna — nomyieHa He3HaYuTeNNbHas

olMOKa WK «OIevaTKay;

1 Gan — Bce CyliecTBEHHBIE IeTallu B
pelIeHNH TPUCYTCTBYIOT, JaH BEPHBIi
OTBET.

5---6 3naTh npaBuia Jlonurans; 0 6aymtoB — BEIOpaH HEBEPHBIN METOT
YMeTb UpUMEHSATh MpaBUila | PEIICHUs WU JOMYyIeHa CYIeCTBeHHAs
JUTSL BBIYMCIICHUS TIPEIEIIOB. CMBICJIOBasI OIINOKA;

0.3 Gayna — X0J] pelIeHus B LIEJIOM
BEPHBIN, HO UMeeTCsl HeOOoIbIIas
CMBICIIOBasI OIIMOKA (Hampumep, MoTepsiH
MIPOCTOM MHOKHUTENb WU CJIaraeMoe);
0.5 6ayna — perieHa pOBHO MOJIOBHHA
3aJla4¥ UM OTBET BEPHBIN, HO OTCYTCTBYET
CYIIECTBEHHAs YacTh PELICHHUS;
0.7 6anna — qomyiieHa He3HAYUTEIIbHAS
olIMOKa MIIN «OTIeYaTKa;
1 Gann — Bce CyleCTBEHHBIE JETaIU B
peLIeHUH TPUCYTCTBYIOT, 1aH BEPHBIH
OTBET.

7 3HaTh anroput™ | 0 GayoB — BEIOpaH HEBEPHBIH METOA

ucciaeoBaHus  (PyHKIIMU Ha
HanOoJIbIIEe/HANMEHBIIIEE
3HaYEHUE;

YMern BBIIIOJIHUTD
HEOOXOIUMEIE TEHCTBUS,
Brnagerp HaBbIKaMU pemICHUS
AKCTPEMAaJIbHBIX 3a/a4.

peIIeHHsI W JIOMYIIeHA CYIIeCTBEHHAS
CMBICJIOBas OLINOKa;

0.3 Ganna — X0/ perieHus B 1EJI0M
BEPHBIN, HO UMEETCS HEOOIIbIIas
CMBICIIOBast OIIMOKA (HaIpuMep, MOTEPSTH
MPOCTOW MHOKHUTEIb WU CJIaraeMoe);

0.5 6anna — pernieHa poBHO MTOJIOBHHA
3aJla4¥l WU OTBET BEPHBIN, HO OTCYTCTBYET
CYIIECTBEHHAS YacTh PEUICHHUS;

(0.7 6anna — qormyIieHa He3HAYUTEIbHAS
omuOKa WIH «OTIeYaTKa;

1 Gamn — Bce CyIIeCTBEHHBIC JETAU B
peIIeHUH TPUCYTCTBYIOT, JaH BEPHBIH
OTBET.




8---10 3Hate oOummii BuI (popmynsl | 0 6anoB — BHIOpaH HEBEPHBII METO

Teitnopa; mATh CTAaHAAPTHBIX | PEILIEHUS WM JOIMYIIEHA CYIIECTBEHHAs
pa3ioKeHui; CMBICJIOBasI OIIMOKA;

YMmerp Hanucath Gopmynay | 0.3 Gamia — X0 pemieHus B IeJIoM
Teiinopa 3agaHHOrO TOPSIKA | BEPHBIN, HO UMEETCS HeOOobIIast

JUIT  KOHKPETHOW  (DYHKIIMH | CMBICIIOBas OIMOKa (HarpuMep, moTepsiH

HEINOCPEICTBEHHO U | IPOCTON MHOKUTEIb WUJIU CJIaraeMoe);
HCTIOJNB3YsI crangaptaeie | 0.5 6anna — pemniena poBHO MOJIOBHUHA
PA3JI0KCHUSA, MMPUMCHUTH | 3aJa4U UJIU OTBCT BGpHBIfI, HO OTCYTCTBYCT

dbopMyny Ui BBIUMCIEHMS | CYyLIECTBEHHAs YacCTh PELICHUS;
IIPEJIETIOB. (0.7 6anna — qormyIieHa He3HAYUTEIbHAS
omnOKa WK «ONevaTKay;

1 Gam — Bce CyliecTBEHHBIE IeTallu B
peLIeHNuU TPUCYTCTBYIOT, 1aH BEPHBII
OTBET.

MaxkcumanbHoe cymmapHoe konndectBo 6aioB o OIIK-1 — 10 6annos

A

HabpanHoe konu4ecTBO 6aI0B COOTBETCTBYET OIICHKE 33 KOHTPOIIbHYIO padoTy:
- MeHee 5 0aJIOB — OIEHKA «HEYAOBIETBOPUTEIHHOY,

- 0T 5 10 7 GaJIIOB — OIICHKA «YOBJIECTBOPUTEIHLHOY,

- 0T 7 10 9 GaioB — OIEHKA «XOPOIIIO»,

- He MeHee 9 0aIoB — OILIEHKA «OTIUYHOM.

Komnoksuym
IIpenen u HenmpepbIBHOCTH PYHKIIUU.
Onpenenenus. Chopmynupyiite onpenesieHue:
HEOTPaHWYEHHON Ha MHOXKeCTBE X (DYHKITUH;
MOHOTOHHOM Ha MPOMEXKYTKe (PYHKIINH;

3anucaTh onpeeaeHus 11T BCeBO3MOKHBIX KOMOWHAIIMN:

fx) [ yo x [ xo
flx) [ —o0 x [ x0—0
flx) [ +oo 1| x [ x0t+0
pu
flx) [ oo x [ —o0
x [ +o0
x [ 0.

3anucarthb onpenaeneHus GyHKINU, HEMpepbIBHOM B Touke 1o Komm u no I'eiine;

OcHoBHbIE TeopeMbl (0€3 10Ka3aTeJIbCTBA).
Cdopmynupyiite TeopeMy 0 Mpefesie CyMMbl, pa3HOCTH, IPOU3BEACHUS U YACTHOTO
IBYX (DyHKITWIA;
ChopmynupyiiTe TeOpeMy O IMEPBOM 3aMeUaTeIIbHOM TIpEJIeiie;
ChopmynupyiiTe TEOpeMy O BTOPOM 3aMedaTeIbHOM IPEIEIE;
CdopmynupyiiTe TeopeMy 0 HEMPEPHIBHOCTH CIOKHON (PYHKIIHH;
Cdopmynupyiite Teopemsl Beliepmtpacca 1ist GyHKIHIA, HEIPEPBIBHBIX Ha OTPE3KE.
Cdopmynupyiite Teopembl bonbuano-Komm s GpyHKIui, HenpepbIBHBIX HA OTPE3KE.




2 cemecTp
KonTpoabHasi padora no teme: «/HTerpanbHoe ncunuciaeHne GyHKIUU OIHON
nepeMeHHoi. HeonpeeneHHblid HHTErpam».

x+5 eVax-1
1)f dx

x(x +2)dx2)-[ \/x2+2x+ )f V2x —1

4x/3x+5
X

4) [ dx 5[  (2x+3)cos3xdx

6] 2x + 2 P 7j dx 8f dx
) (x2 + 2x + 5)? *7) (2x + 3)3 ) 3cos x +4sinx + 5

9)f e* - cos 2x dx

OtBernl: 1) F(x) = glnlxl —%lnlx +2|+c¢
2) F(x) =§ln|x+ 1+ Vx? +2x+5| +c
3)F(x) =eV¥™* 1+ ¢

Vs (, V5-t 1 t 4
HF(x)=t+— (l e %arctg‘,—\/g)+c,rnet=\/m
5)F(x)=(?+1)sin3x+§cos3x+c
6)F(x)=ﬁ+c
7)F(x)=ﬁ+c
8) F(x) = tg+1+c

9) F(x) = ? (ZSanx + cos2x) + ¢

Howmep 3agaun Kpurepun IlIxana oneHuBaHUs

1 OIIK-1: 0 6amnoB — 3agaHKe HE BEIITOJIHEHO;
3Hate Tabmumy ocHOBHBIX | 0.3 6ayuia — 3agaHue BHIIOIHEHO
UHTETPAJIOB; YaCTUYHO, UMEET OMIMOKH, OCYIIECTBIIEHA
YmeTh Pa3I0KUTh | MONBITKA PEIIEHUS HA OCHOBE MPABUIIbHBIX

pannoHaNbHYl0  OpoOb B | METO/OB M HJICH pelIeHus;
CyMMy mpocTedmmux apooeii, | 0.5 6amna — 3aganue BHIOIHEHO HE

YMETb MHTErpUPOBATH | MOJTHOCTHIO, C CYIIECTBEHHBIMU
NpOCTEHIe palHOHATBHBIE | OIMIMOKAMHU, HO MOAXO/I K PEIICHUIO, UCS
Ipoou. pelIeHs, METO/] IPaBUIIbHBIE;

0.7 6amta — 3amaHue BBIITOJIHEHO
MIOJIHOCTHIO M MPABUIIHHO, HO PEIICHUE
COJICPKUT HEKOTOPHIE HETOUHOCTH U
HECYIIECTBEHHBIC OIIUOKH; JOIYIIEHA
HE3HAUYUTENIbHAs OIIMOKA TN «OIleUaTKa;
1 6ayu1 — 3aganue BBITIOJIHEHO TOJIHOCTBIO
1 aOCOJTIOTHO TTPaBUJIBLHO ; BCE
CYIIECTBEHHBIE ICTATH B PEIICHUH
MIPUCYTCTBYIOT, 1aH BEPHBIN OTBET.




2 OIIK-1: 0 6ayyI0B — MOJTHOCTHIO HE BEPHO
3Hath TaOMMIly OCHOBHBIX | MOJACYUTAHO YHCIIO BCEX BO3MOXKHBIX
HUHTErPAJIOB; u(1m) 6IaronpUsSTHBHIX UCXO/IOB;
YMeThb npeoOpazoBeiBath | 0.3 Gamia — X0 penieHus B IeJIOM
MOJAUHTETPAIIbHOE BEPHBIN, HO UMEETCS HEOOIIbIIas
BbIpaXCHHE, coJieprkaliee | CMbICIOBast olrOKa (Hampumep, MOTepsH
KBaJpaTHBIN TPEXWIEH; | IPOCTON MHOYKUTEIb UM CIaraeMoe);
BJIQJICTh HaBbIKOM | 0.5 Gayia — pernieHa poBHO MOJIOBHHA
BBITIOJTHEHUS 3aMEHbI | 33J1a4d WIK OTBET BEPHBI, HO OTCYTCTBYET
MEPEMEHHOII; CYLIECTBEHHAs YaCTh PELICHUS;
YMers paznoxuts | 0.7 Gana — 1omymieHa He3HAYUTEIbHAS
palMoHaIBHYIO  Opo0b B | OIIMOKA MJIM «OTICYaTKay;
CyMMYy TpocTedmux apobel, | 1 6amr — Bce CyIeCTBEHHBIE IETallN B
YMETb WHTErpUPOBATH | PEIICHUH MPUCYTCTBYIOT, JaH BEPHBII
NpOCTEUIINE palMOHAIbHBIE | OTBET.
JpoOH.
3---4 OIIK-1: 0 6ayuI0B — MOJIHOCTHIO HE BEPHO
3HaTh TAONMMIly OCHOBHBIX | MOJCYMUTAHO YHCIIO BCEX BO3MOMKHBIX
WHTETPAJIOB; n(nam) OJaronpHUsATHBIX HCXOJIOB;
Bnanets HaBbIKOM | 0.3 6ayia — X0/ pemeHus B 1eJIoM
BBITIOJTHEHUS 3aMEeHbI | BEpHBIN, HO UMeeTCsl HeOOoIbIIas
IIEPEMEHHOI; CMBICIIOBasI OIIMOKa (HampuMmep, MOTepsiH
Ymeth Pa3NIOXUTh | MPOCTOM MHOXKUTENb HIIH CIIaraeMoe);
paumoHaneHyl0o  ApoOs B | 0.5 Gayia — pemieHa poBHO MOJIOBHHA
CyMMY TPOCTEHIINX ApoOei, | 3a/1a4u WM OTBET BEPHBI, HO OTCYTCTBYET
YMETh MHTETPUPOBATH | CYIIECTBEHHAs YacTh PEILICHNUS;
npocreimue  panuoHanbHbIe | (.7 Oayia — monyiieHa He3HAaYUTeIbHAs
Ipoou. OIMOKA WIIN «OTIEYaTKAY;
1 Gann — Bce CyleCTBEHHBIE JETaIU B
pelIeHUuu TPUCYTCTBYIOT, JaH BEPHBII
OTBET.
5 OIIK-1: 0 6anmIoB — NOJHOCTHIO HE BEPHO
3HaTh METOJl UHTETPUPOBAHUS | MOJACUYUTAHO YHCIIO BCEX BO3MOKHBIX
O YaCTSIM ISt n(vn) OIaronpUsITHBIX UCXOJIOB;
HeomnpeneaeHHoro uuaTerpana; | 0.3 6amna — X0 pereHus B 1eJI0M
Brnaners HaBeIKaMU BEPHBIN, HO UMEETCS HEOOIIbIIas
NPUMEHEHHUS MeTo/1a CMBICJIOBas OMKOKa (HampuMmep, MoTepsH
WHTETPUPOBAHUS IO YACTSIM MPOCTOM MHOXKUTEIb UK CIaraeMoe);
JUJIs1 HEOTIPEIETIEHHOTO 0.5 6anna — pernieHa poBHO MTOJIOBHHA
WHTETpaa 3a/1a4d UM OTBET BEPHBIN, HO OTCYTCTBYET
CYLIECTBEHHAs! YaCTh PELICHUS;
(0.7 6anna — qormyIieHa He3HAYUTEIbHAS
olMOKa WK «OIevaTKay;
1 Gam — Bce CylecTBEHHBIE IeTallu B
pelIeHNH TPUCYTCTBYIOT, JaH BEPHBIi
OTBET.
6---7 OIIK-1: 0 6aymtoB — BEIOpaH HEBEPHBIN METOT

3HaTb METOJ BHECEHHS IO
3HaK auddepennnana;
Bnanets HaBBIKaMH
npeoOpa3oOBaHMs

pEIICHUs WK JIOMYIIeHA CYIECTBEHHAS
CMBICJIOBas OIINOKA;

0.3 Gayna — X0J] pelIeHus B LIEJIOM
BEPHBIN, HO UMEETCS HeOOJTbIas




HNOJUHTETPAIBHOTIO
BBIP)KEHUS NIl BBIYMCIICHUS
WHTETPAJIOB.

CMBICIIOBasI OIIMOKa (Hampumep, MoTepsiH
IPOCTON MHOKHUTENb WU CIIaraeMoe);

0.5 Gayna — penieHa pOBHO MOJIOBHHA
3a71a4M WK OTBET BEPHBII, HO OTCYTCTBYET
CYILIECTBEHHAS YaCTh PEIICHUS;

0.7 6anna — qomyiieHa He3HAYUTEIIbHAS
OIIMOKA MJIH «OTIEYaTKA;

1 6anm — Bce CyIIeCTBEHHBIE ICTAIN B
PELICHUY MPUCYTCTBYIOT, J1aH BEPHBIH
OTBeET.

OIIK-1:

3HaTh METOJT 3aMEHEI
nepeMeHHoﬁ JJIA BBIYHUCIICHUS
HEONPEICTICHHOTO WHTErpasa;

YHUBEPCAIbHYIO
TPUTOHOMETPHUIECKYIO
MO/ICTAaHOBKY;

Bnanets HaBbIKaMU

IIPUMEHEHHST METOJa 3aMEHbI
NEPEMEHHOM [Tl BBIYMCIICHUS
WHTETPAJIOB.

0 6amnoB — BBIOpaH HEBEPHBIN METOJ
peIIeHHsI W JIOMYIIeHA CYIIeCTBEHHAS
CMBICJIOBas OLINOKa;

0.3 Ganna — X0/ perieHus B 1EJI0M
BEPHBIN, HO UMEETCS HEOOIIbIIas
CMBICIIOBast OIIMOKA (HaIpuMep, OTEPSTH
MPOCTON MHOKHTEIb WM CJIaraeMoe);
0.5 6anna — pernieHa pOBHO MTOJIOBHHA
3aJla4¥l WU OTBET BEPHBIN, HO OTCYTCTBYET
CYIIECTBEHHAS YacTh PEUICHHUS;

(0.7 6anna — qormyIieHa He3HAYUTEIbHAS
omurOKa WIIN «OTIeYaTKa;

1 Gamn — Bce CyIeCTBEHHBIC JETaU B
peIIeHUH TPUCYTCTBYIOT, 1aH BEPHBIH
OTBET.

OIIK-1:

3HaTh METOJl UHTETPUPOBAHUS
10 YacTsIM JJIs
HEONPEIeICHHOTO HHTErpana;
Bnanets HaBBIKAMU
MpPUMEHEHHUS METoa
WHTETPUPOBAHUS 110 YACTIM
JUIs1 HEOTIPEIETICHHOTO
WHTEerpasa

0 6ayuI0B — MOJIHOCTHIO HE BEPHO
MOJICYUTAHO YHCIIO BCEX BO3ZMOXKHBIX
n(namn) OJaronpHUsSTHBIX HCXO0JIOB;

0.3 Gayta — X0J] pelIeHus B LIEJIOM
BEPHBII, HO UMeeTCsl HeOOobIIIast
CMBICIIOBasI OIIMOKa (Hampumep, MoTepsiH
MPOCTON MHOXKUTEITh WITK ClIaraeMoe);
0.5 Gayta — penieHa pOBHO MOJIOBHHA
3aJ]auu WM OTBET BEPHBII, HO OTCYTCTBYET
CYIIECTBEHHAs YacTh PELICHHUS;

0.7 6anna — qomyiieHa He3HAYUTEIIbHAS
OLIMOKA MJIH «OTICYATKA;

1 Gayt — Bce CyIecTBEHHBIE IETalIN B
peLIeHUH MTPUCYTCTBYIOT, 1aH BEPHBIH
OTBET.

MakcumanbHoe cymMmmMapHoe kKosmdecTBo 6amtoB o OIIK-1 — 9 6amnos

HabpanHoe komu4ecTBO 6aIOB COOTBETCTBYET OIICHKE 33 KOHTPOIIbHYIO padoTy:
- MeHee 5 0alJIOB — OIEHKA «HEYAOBIETBOPUTEIHHOY,
- OT 5 10 6 OaJIIOB — OIIEHKA «YIOBIETBOPUTEIILHOY,

- OT 6 110 8 OaIOB — OIEHKA «XOPOIIIO»,
- He MeHee 8 0aI0B — OIEHKA «OTIMYHOY.

KonTpoabHas padora no teme: «/HTerpanbHoe ucurciaeHue GyHKIUN
oaHoil nepemenHoi. MaTerpan Pumana. [Ipunoxenns onpene€éHHOr0 MHTErpasa.




HecoOcTBeHHBIE HHTETPATHI.

y 4
1. Haiftu unrerpan: |

T
2. Haiitu unrerparn: [?

. 1
3. BbluncnuTh mionaab, OrpaHUYEHHYI0 KPUBBIMHU Y = SINXUY = X € [0;m],y =

dx
0 1+v2x+1

3+cosx

OtBer: 2 - In2

1 1
OrtBert: N3 arctg NG

N |-

o Vi
M306pasuTh B 1KapTOBOI cucTeMe KoopauHar. OTBer: V3 — 3

4. Boruucauth aauHy KpuBoit (@) = 1 — @upue € [0; g] N306pasuTh B HOJISIPHOIA

CUCTCMC KOOpAHUHAT.

Ortser: %(\/f+ (m—1Vr? -2n+2+1In

1+/2 )
1-m+Vm2-2m+2

5. Bbruuciute 00BEM, MOMy4YaeMbIi MpH BpPALICHUHW KPUBOJMHEWHOW TpareIuH,
orpaHuueHHol rpadukamu pynkmun x = y%,x =9,y = 0.

81m
OTBeT: T

+ o0
6. BpruncnuTh HECOOCTBEHHBIE MHTETPAIIBI C TOMOIIBIO MIpeea. fo

OrtBer: % ln(4\/§ - 7)

2 xdx 3
7. —— OT1BeT: 3=
fo Va—x2 Va

+oo
8. MHccnemoBarh Ha CXOIMMOCTh HECOOCTBEHHbIE MHTETPAIBI . 1

dx
x2+4x+1

sin3xdx

Vx2-1

Oteer: MHTerpan cxoaurcs 1o npusHaky upuxie.

Howmep 3anaumn

Kpurepun

IITkana oneHUBaHUS

1-2

OIIK-1:

3HaTh METOJl UHTETPUPOBAHUS
10 YacCTsAM, METOJ 3aMEHBI
[IEPEMEHHOM B ONPEIEICHHOM
WHTErpase;

YMeTh NpUMEHSATh METOJ
3aMEHbI IEPEMEHHOI B
OIpEeIeIEHHOM HHTErpase,
YMETh IPOBEPUTH YCIOBUS
IPUMEHUMOCTH TEOPEMBI O
3aMEHE NMePEMEHHOM B
OIPEEIEHHOM MHTErpaJe.

0 6amnoB — 3agaHKe HE BEIITOJIHEHO;

0.3 6ata — 3amaHue BBITIOIHEHO
JaCTUYHO, UMEET OIIMOKH, OCYIICCTBIICHA
MOTIBITKA PEIICHUSI HA OCHOBE MPaBUIIbHBIX
METOJIOB U UJICH PEIICHUS;

0.5 6amta — 3amaHue BBIIIOJIHEHO HE
MOJIHOCTBIO, C CYIIECTBEHHBIMH
OIMOKaMH, HO TIOJIXOJ] K PEIICHUIO, HIes
pEIICHHUs, METO]T IPABUIIbLHBIC,

0.7 6amta — 3amaHue BBITIOIHEHO
MOJIHOCTBIO M MPaBUIIBHO, HO PEIICHUE
COJZIEP>KUT HEKOTOPBIE HETOYHOCTH U
HECYIIECTBECHHBIC OMUOKH; AOIYIICHA
HE3HAYUTENbHAs OIIMOKA UIN «OIIEUaTKa,
1 0amn — 3agadue BHIIIOIHEHO IIOJIHOCTHIO
1 a0COJIIOTHO MPABUIIBHO ; BCE
CYIISCTBCHHBIC JICTATIHN B PEIICHUH
MPUCYTCTBYIOT, JaH BEPHBII OTBET.

OIIK-1:

3HaTh F€OMETPUUECKUNA CMBICT
ONpE/ICICHHOT0  WHTErpaa,
bopmyIbl BBIYUCIICHUS
IJIomaneii, o0beMOB W IJIMH
KPHUBBIX c ITOMOIIBIO

OTIPENICIICHHOTO WHTETpaJa;

0 6ayuI0B — MOJIHOCTHIO HE BEPHO
MOJICYUTAHO YHCIIO BCEX BO3ZMOXKHBIX
n(nam) OJaronpHUsTHBIX UCXOJI0B;

0.3 Gayna — X0J] pelIeHus B LIEJIOM
BEPHBII, HO UMeeTCsl HeOOobIIIast
CMBICIIOBasI OIIMOKa (Hampumep, MOTepsiH
MPOCTON MHOXKHTEITh WIIU ClIaraeMoe);




YMeTh BBIYHMCIHUTH IUIONIAJIH,
00beMBl W JJIMHBI KPUBBIX C

0.5 6anna — penieHa pOBHO MOJIOBHHA
3a/1a4¥ WINA OTBET BEPHBII, HO OTCYTCTBYET

IIOMOIIBIO OIPEJICIEHHOTO | CYIIECTBEHHAs! YaCTh PEIICHUS;
WHTErpana; 0.7 6anna — qomyiieHa He3HAYUTEIIbHAS
OIMOKA W «OTIEYaTKAY;
1 Gann — Bce CylIeCTBEHHBIE JETAIU B
pElIeHNY TPUCYTCTBYIOT, JaH BEPHBIA
OTBET.
6---7 OIIK-1: 0 6amnoB — BBIOpaH HEBEPHBIN METO.
3HaTh oTpefieNieHUe | pellieHus WK JOMYIIEeHa CYIEeCTBEHHAs
HECOOCTBEHHOT'O MHTETPaa; CMBICJIOBasI OIIMOKA;
VYmeTb BeIUMCIATH | 0.3 Gaia — X0 penieHus B eJIoM
HECOOCTBEHHBI WHTETpa MO | BEPHBINA, HO UMEETCs HeOOIbIas
OTIPENICTICHUIO. CMBICIIOBast OIIMOKA (HaIpuMep, OTEPSTH
MPOCTOW MHOKHTEIb WM CJIaraeMoe);
0.5 6anna — pernieHa poBHO MTOJIOBHHA
3aJla4¥l WU OTBET BEPHBIN, HO OTCYTCTBYET
CYLIECTBEHHAs! YaCTh PELICHUS;
0.7 6ayna — nomyieHa He3HaYuTeNNbHas
omMOKa WK «OIevaTKay;
1 Gan — Bce CyliecTBEHHBIE IeTallu B
pelIeHNH TPUCYTCTBYIOT, JaH BEPHBIi
OTBET.
8 OIIK-1: 0 6amtoB — BEIOpaH HEBEPHBIN METOT
3HATh OHATHE a0COMIOTHOM U | PEIICHUs WK JIOMYIICHA CYIECTBEHHAS
YCIIOBHOM CXOAMMOCTH | CMBICIIOBAs OLINOKA;
HecOoOCTBeHHOro  uWHTerpana, | 0.3 6amra — X0 pemeHus B 1eJIoM
GOpMYyIUPOBKM  MPU3HAKOB | BEPHBIN, HO UMeeTCs] HEOOIbIIas
CXOJMMOCTH HECOOCTBEHHOTO | CMBICTIOBasl OLIMOKaA (Harpumep, MOTepsH
UHTErpaa; MPOCTOM MHOKHUTENb WU CJIaraeMoe);
Buiangers HaBblkaMu | 0.5 Oana — perieHa poBHO MOJIOBUHA

HCCIICAOBAaHUs MHTCIpaia Ha
CXOAUMOCTB.

3a/1a4d WU OTBET BEPHBIN, HO OTCYTCTBYET
CYH.IGCTBGHHEUI 4qacTb peﬂleHI/I}I;

0.7 6anna — qomyiieHa He3HAYUTEIIbHAS
OIIIMOKA MIIA «OIIEYaTKa;

1 Gamt — Bce CyIIeCTBEHHBIC JIETaU B
peLICHUH IPUCYTCTBYIOT, JaH BEPHBII
OTBET.

KonTpoabHas padora no reme: «OyHKIIUA MHOTHX ITEPEMEHHBIX. UNCITIOBBIE PSAJIBI. »

1. Haiiti u n300pa3uth B JEKAPTOBOM CUCTEME KOOPAMHAT OOJACTh OMpEIeICHUs

dyrkimn z = +/sinm(x? + y2).
2. Haiitu nmuaum ypoBHS (YHKIIMU M W300pa3uTh WX B JIEKAPTOBOH TUIOCKOCTH

z=y(x%+1).
3. HWccnenoBathb ABOMHBIC PEEIbl, HAUTH MX 3HAYEHUS WIH J0Ka3aTh, YTO Mpeael
3/8+2x2y—2 1
HE CymeCTBYeT — = 5" — OTger: 3
x—4y
4. Sya? OTBer: npejien He CYLIECTBYET.

) X
5. Haiitu yacTHBIC TPOU3BOHBIE IEPBOTO MOpsaKa Z = Intg 7



OrBert: 2, =

6. Haiitn yacTHBIE NPOU3BOJHBIE NEPBOIO IMOPSIIKA

2 ' —2x

jrﬂnZE -
y

Z T e——
y Z.Sinz_x
y y

dz 0z
—I/I—

KIUU, 3aJJaHHOU
ox 0y ®yH 11H, 338 0

HessBHO e? — xyz = 0 . 3amaér nu nanHoe ypaBHeHue GpyHkmmoo z = f(x,y) B
OKPECTHOCTH TOUKU X = 1,y = e?

0z
OtBeT: — =

7. WccnenoBath psiibl HA CXOAUMOCTB: ) q

vz dz xz

ax  eZ-xy 5; eZ—xy '

He 3anaér.

n+2""1

= OTtBer: Pacxomurca 1mo

MPU3HAKY CPAaBHEHUS C TAPMOHUYECKUM PSIOM.

8. X (Vi I Ortser: C aky JleiiOHuIa
. 2ine=1 s : CxoauTcs no npusHaky JleiOnuna.
Howmep 3anaun Kpurepun IlIxana oueHUBaHUs
1---2 OIIK-1: 0 6amnoB — 3agaHKe HE BEITOJIHEHO;

3HaTh CBOMCTBAa OCHOBHBIX
3JIEMEHTAPHBIX (YHKIIHH;
YMeTh peuTh YpaBHEHHS U
HEPaBEHCTBA, 3aJJal0NIHe
00J1acTh ONpeIeNeHHsI, YMETh
M300pa3uTh Ha TIIOCKOCTH
MHOKECTBO PELICHUM.

3HaTh omnpe/esieHne JIMHUU
YPOBHS;

YMeTh n300pa3uTh HA
TIOCKOCTH MHOXECTBO
KPUBBIX — TUHUI YPOBHS.

0.3 6ata — 3amanue BBITIOIHEHO
JaCTUYHO, UMEET OIIMOKH, OCYIICCTBIICHA
TMOTIBITKA PEIICHHSI HA OCHOBE TIPaBUIIbHBIX
METOJIOB U UJICH PEIICHUS;

0.5 6amta — 3amaHue BBIIIOJIHEHO HE
MOJIHOCTBIO, C CYIIECTBEHHBIMH
OLIMOKAaMH, HO TIOAXO/] K PEIICHUIO, H]Ies
pEIICHHUs, METOT IPABUIIbLHBIC

0.7 6amta — 3amaHue BBITIOIHEHO
MOJIHOCTBIO M MPaBUIIBHO, HO PEIICHUE
COJICPKUT HEKOTOPhIC HETOYHOCTH U
HECYIIECTBECHHBIC OMUOKH; AOIYIICHA
HE3HAYMTEIIbHAS OIIMOKA HIIA «OIIE€YaTKa,
1 0amn — 3agadue BRIIIOIHEHO IIOJIHOCTHIO
1 a0COJIIOTHO MPABUIIBHO ; BCE
CYIISCTBCHHBIC JICTATHN B PEIICHUH
MPUCYTCTBYIOT, JIaH BEPHBII OTBET.

3---4 OIIK-1: 0 6ayuI0B — MOJIHOCTHIO HE BEPHO
3HaTh ompeneneHre JBOWHOTO | MOACYUTAHO YHCIIO BCEX BO3MOKHBIX
npezena, MOBTOPHBIX | U(WJTK) OJIAarONPUATHBIX HCXOJIOB;
npenenoB,  mpeaenoB 1o | 0.3 6amra — X0 pemeHus B 1eIoM
HaIpPaBJIEHUIO; BEPHBIN, HO UMeeTCsl HeOOoIbIIas
YMeTh BBIYHCIUTH MPEAETbI, | CMBICIIOBAs OMIUOKA (HAPUMEDP, TOTEPSH
UCIIOJIB3YS CBEJICHHE K | IPOCTON MHOKUTENb UITH CJIaraeMoe);
3aMevareNbHbIM  Tpezenam, | 0.5 6amia — perieHa poBHO MOJOBUHA
Nepexo/l K MOJISIPHOM CHUCTEME | 3a/1a4Ml UM OTBET BEPHBIN, HO OTCYTCTBYET
KOOpJAMHAT. YMETh [0Ka3aThb | CYIECTBEHHAsl 4aCTh PEIICHUS;
OTCYTCTBHUE npezena, | 0.7 6ana — qomyiieHa He3HAYUTeIbHAs
UCTIONB3Ys npezen O | OIIMOKA WIIA «OTIEYaTKaY;
HaIpPaBJICHUIO. 1 Gann — Bce CylIeCTBEHHBIE JETATU B
pEIIeHNY TPUCYTCTBYIOT, JaH BEPHBIA
OTBET.
5---6 OIIK-1: 0 6amnoB — BBIOpaH HEBEPHBIN METO.
3HaTh OTIpe/ICTICHUS | PEIlIEHUs WM JOTMYIIeHa CYIECTBEHHAs
QG epeHIpyeMoCTH CMBICIIOBasI OIINOKA;

GyHKIIMM JBYX IMEPEMEHHBIX,
YaCTHBIX MPOU3BOAHBIX

0.3 Ganna — X0/ perieHus B 1[EJI0M
BEPHBIN, HO UMEETCs] HeOOIbIIas




MEPBOTO U BHICIIUX MOPSIIKOB; | CMBICTIOBAs OIIMOKa (HapuMep, MOTEPSH
YMeTh BBIYUCIUTH YaCTHBIE | IPOCTON MHOXKHUTEIb WM CIaraeMoe);
MIPOU3BOHBIE. 0.5 6anna — perieHa poBHO MOJIOBHHA
3aJla4¥ UM OTBET BEPHBIN, HO OTCYTCTBYET
CYIIECTBEHHAs YaCTh PEIICHUS;
0.7 6anna — qomyiieHa He3HAYUTEIIbHAS
OIMOKa W «OTIEYaTKaY;
1 Gann — Bce CylIeCTBEHHBIE JETAIU B
pEIIeHNY TPUCYTCTBYIOT, JaH BEPHBIA
OTBET.

7---8 OIIK-1: 0 6amnoB — BBIOpaH HEBEPHBIN METOJ
3HaTh NMOHATHE a0COIOTHOM U | pellieHUs WM JOIYIIEeHa CYIEeCTBEHHAs
YCIIOBHOM CXOAMMOCTH | CMBICIIOBAs OLITNOKA;

YHCJIOBOIO psana, | 0.3 6amia — X0/ PeIIeHUs B IIEJIOM
GOpMYITUPOBKH  TPU3HAKOB | BEPHBIN, HO UMEETCS HEOOIbIIas
CXOJMMOCTH YHCIIOBBIX PSAAOB; | CMBICTIOBAs OUIMOKa (HampuMep, MOTePsH
Bnanets HaBBIKAMH | IPOCTOM MHOXKUTENb WM CIAraeéMoe);
WCCIIEIOBAHUS pana Ha | 0.5 6anna — penieHa poBHO MOJIOBUHA
CXOJUMOCTb. 3aJla4¥l WU OTBET BEPHBIN, HO OTCYTCTBYET
CYLIECTBEHHAs YaCTh PELICHUS;
(0.7 6anna — qormyIieHa He3HAYUTEIbHAS
omnOKa WK «ONevaTKay;
1 Gamn — Bce CyIeCTBEHHBIC JETaU B
pElIeHNH TPUCYTCTBYIOT, JaH BEPHBIi
OTBET.
Komnoxsuym

1. ChopmymupyiiTe ompeneneHHe  HEOTPAHUYCHHOW  TMOCIEAOBATCIIBHOCTH  TOYEK
npoctpancTea R” .

2. Cdopmynupyiite onpeneneHue “no Komm” npeaena Gpyuakmuu u(M) B TOUKE..

3. Cdopmynupyiite onpeaenenue “mo 'eiine” npenena dyakiuu u(M) npu M — oo,

4. Cdopmynupyiite onpeneneuaue auddepenuupyemont pynakmuu f(x,y) B Touke M(Xo0,Y0).
I'eomerpuueckuii cMbICIL.

5. ChopmymupyiiTe  TeopemMbl O  HEOOXOJMMBIX W JIOCTATOYHBIX  YCIOBHUAX
muddepenmpyemoctu GpyHkiuu f(x,y) B Touke M(Xo, Yo).

6. Ilycre ¢pynkius f HenpepbiBHA. JlokazaTh, 4To MHOKeCTBO D Touek mpocTpancTBa R" |
JU1st KOTophiX { f(X1,X2,...Xn)>0} oTKpBITO. (MOXHO cunTath, 4T0 D MHOXECTBO Ha
wiockoctu: D= {f (x,y) > 0})

7. JlokazaTk, 9TO €CIU YUCIOBBIE MOCIEIOBATEIILHOCTH Xn U Yn SBISIFOTCS

byHIaMEHTATBHBIMH, TO TIOCIIECIOBATEIHBHOCTD TOYEK (Xn , Yn ) SBISETCS

byHIaMEHTAIBHOM.

3 cemecTp

TunoBoii BApHaHT KOHTPOJILHOI padoThl MO Teme: «DyHKIIMOHAIbHbBIE
MOCJIEA0BATEIBLHOCTH U psfibl. Psiabl Dyprey.

1. Bpramcnuth npenenbHyo (QyHKIHIO

2
funlx) = :Ziz_:c . OtBer: f(x) = x2.

(GYHKIMOHATIBHON TOCJIEA0BATEILHOCTH




HccnenoBath xapakTep CXOAUMOCTH (PaBHOMEPHOCTH) (PYHKIIMOHATBHBIX
sinnx

OCIIEN0BATENBHOCTEMH: a) f,(x) = OTBeT: CXOAUTCS paBHOMEPHO K 0 rpu

n
BCexX X. b) fr(x) =x- arctg— . OTBeT: CXOAMTCS HEPABHOMEPHO Ha JHOGOM

HEOTPaHNYEHHOM ITPOMEKYTKE.

HccnenoBaTh Ha paBHOMEPHYIO CXOJMMOCTb Ha (—00, +00) (yHKIMOHATBHBIN P

ZOO n+sinx
n=1 " p34cosd3x

Haiit 001acTh CXOAMMOCTH CTEHEHHOTO  psaa: Yo (2" + (—=1)™)x™

-1 1
OTBeT: X € (—;—)
2 2

. OTBeT: CXOQUTCS paBHOMEPHO 110 NpU3HaKy Beliepmrpacca.

nx

> . o

Haiitu o6macte cxomumocTH  (YHKIIMOHATHLHOTO psama:  Yo—q Nl

OtBer:x < 1.

Paznoxute ¢yHknuo B psx  Teisopa, HUCHONB3ys METOA TMOWIEHHOTO
1 -D"(n+1

nupdepentmpoBanus  f(x) = —Xo = 3. Ortser: Ymeo % (x =3)"

npu x € (0;6).
PaznoxuTh GyHKIMIO B CTETIEHHOM Psill, HCIIONB3Ys psii MakiiopeHa CTEIeHHOM
dynxman f(x) = Vxx, = 1.

(-1 (2n-3)

. x—1 0 . n
Otser: 1+ = + X, — (x—1™
. o . o0 n(x+2)%n
CyMMHpOBaTh  CTENICHHOW M  YHUCIOBOW  psAbL:  a)  Jimeq —n
2
x+2 0 1
TBET: 3 - (—) _ — Ortser: In2
Oree X2 +4x+1 6) Zn—l n-2n Orge

. . 0
Paznoxute Qynknuoo y = sign sin2x B psang @ypre B HHTEpBalie (—g,;).
sin(4n+2)x

2
Oteer: =Y 2
s Zn_o 2n+1

Kpurepun onennBanus
Kaxnmoe 3amanme orieHuBaeTcs OTACIBHO.
[IIkayia oeHMBaHMs penieHus 3a0a4u:

banbl Kpurepun
0 6amnoB [TostHOE OTCYTCTBHE PELICHUS
0,3 6amna 3ajaya pelieHa MEHEe YeM Ha I10JIOBHHY,

WK JIOMYIIEHbI COACpKaTeIbHbIC OIMMOKU B
AITOPUTME PEIICHUS

0,5 6amna 3amaua pernieHa HE TOJIHOCTBIO, HO Oosee
yeM Ha HOJIOBI/IHy, NN ,Z[OHyH_[eHBI
BBIYHMCIIUTEIbHBIC OIMMOKH, MOBIIMSBIINE Ha XOJ
peleHns 3aaa4un

0,7 6amna 3amaua pelieHa, HO JIONYIIIEHBI
HC3HAUUTCIIBHBIC BbBIYUCINTCIIBHBIC OH_II/I6KI/I, HC
BIIUSIONINE HA XOJI PEIICHUS 3a/1aul

16amn 3ajaua penieHa BEpHO

banner cymmmpyeTcss 1Mo Bce KOHTPOJbHOW paboTe W TMEepeBOIATCS B OICHKY I10

CIENYIOLIEH LIKaJIe:

baJyibl \ Onenka \




Menee 5 6amioB «HeynoBneTBOpUTEILHO»
5 — 7 6ay1oB «Y IOBJIETBOPUTEIBHOY
7-8 Gamnos «Xopouio»

Bonee 8 6annos «OTINYIHO»

TunoBoii BApHAHT KOHTPOJIbHOH padoThl o Teme: «lIHTerpasibl, 3aBUCAILIUE OT
napamerpa. KpaTHele nHTErpans.

1 xdx
1) Boraucnuts npenenbuyio Gpynkuuio U3 [ 0 TiagteZ
Oteer: [(a) ={

Haiitn o0macts cxomumoctu HU3II.

+00 xdx 3 1 sin3xdx
2 fl m OTtBeT: 0 > > 3 fO m OtBet: 00 < 2

: 3
4) TiponuddepenpoBars o npapuiy Jleibuuua | 12a @ dx
3sin8a*—cos8a*+cosa

OTtBer: .
5) BerurcauTh HHTETpaj CBeJACHUEM K § — QYHKIMHU f; V(x —2)(4—x)"dx OTBeT:;_\;Tg

6) Beraucnuts [ o ydxdy, rae () — 00nacth, OrpaHMYCHHAsE KPUBBIMU Y = x%,y=0,x=

1
—1. OrBeT:—
10

7) BeruucnuTh 1BOMHOM HHTErpai 1Mo 00JacTH B MOJISIPHBIX KoopauHaTax. Crenath

pucynok. [f,_ 1< x* +y® <2.Otser: 0

8) Boruuciuts unTerpan [ff v x%dxdydz, rne V — gerBepth mapa: x*+y*+z> =1 (y, z > 0).

2
OTBer: —
15

Kpurepun ouneHuBanus
Kaxknoe 3amanue olieHUBaeTC OTACIBHO.
[IIxana oneHUBaHUs PEIICHUS 3a/1a4H:

Basbl Kpurepun
0 GamioB ITonHOE OTCYTCTBUE pELICHUS
0,3 6aya 3agaya pelieHa MEHEe 4YeM Ha IOJOBUHY,

Wi AOOonymeHbI COACPKATCIBbHBIC OH_II/I6KI/I B
QITOPUTME PEIICHUS

0,5 6anna 3amaga pemnieHa HE MOJIHOCTBIO, HO Oolee
4em Ha MOJIOBHHY, WA JOTYIICHBI
BBIYUCIIUTCIIBHBIC OI_HI/I6KI/I, IIOBJIUABIINE Ha XOI
pelIeHHs 3a]1a91

0,7 6amna 3anaua peleHa, HO JIOTTYLICHBI
HE3HAUUTENIFHBIC BBIYHCIUTEIBHBIC OIIUOKH, HE
BJIMAIONIMC HA X0 pCHICHUSA 3aJa49r

16amn 3ajaua penieHa BEpHO

bannel cymmupyeTcst 1Mo Bceil KOHTPOJIbHOW paboTe M TMEpeBOASATCS B OICHKY IIO
CIEAYyIOUIEH IIKaJe:



Bbanasl Onenka
Memnee 5 6amioB «HeynoBneTBOPUTEIBLHO»
5 — 7 GayoB «Y IOBJIETBOPUTEIILHOY
7-8 GamioB «XopomIoy»
Bbonee 8 6annos «OTINIHO

TunoBoilt BapuaHT KOHTPOJIBbHOI padoThl 0 Teme: «KpuBoIMHENHHbBIE HHTErPaJIbl IEPBOIO U
BTOPOTO POAAY.

1)
2)

3)
4)

5)

6)

Bbiuncauts [ ydl mo myre AB: y? =2xx €[0;2],y >0 OTBBT:%E

ds
JxZ+y%+5
OTBer: ln(l + \/E)

Berancuts [ Vxdx +,/ydy mo yuactky napaGonst y = vxx € [0;1] Otser: 2.

Beruuciurs [ o OTpe3Ky, coenuustomemy Touku (0,0) u (1,2)

HpOBepI/ITB YCJI0BUE€ HE3AaBUCHUMOCTHU U BBIYUCIIUTE HHTErpal I1O 3BECHBAM JIOMaHOM

f((ozl;lz)) (3x% — 2y)dx — 2xdy . Otser:0.

BoccranoBuTh (hyHKIIMIO METOZIOM KPUBOJIMHEHHOTO HHTETPUPOBAHUS, IPOBEPUTH
yciosue HeszaucumoctH. du(x,y) = (xy - cosxy + sinxy)dx + (x? - cosxy)dy.
Otser: U(x,y) = x - sinxy + ¢

BbrancnuTh KpUBOJUHEHHBIH MHTETrpajl HEMOCPEACTBEHHO M C IMOMOIIBI0 (HOPMYIIbI

Tpuna: §.,  P(x,y)dx + Q(x,y)dy, P(x,y)= -x* y, Q(x,y)= xy’, C: okpyxHocts x> +
R4

y? = R%. Otger: nT

Kpurepun onenuBanuns

Kaxoe 3a1aH1e OLEHUBAETCS OTACIBHO.

Ixama OLICHUBAHUS PCUICHUA 3a1a4u:

Basbl Kpurepun
0 GamioB ITonHOE OTCYTCTBUE pELICHUS
0,3 6amna 3ajaya pelieHa MEHEe YeM Ha I10JIOBHHY,

W JIOMYyIIEHbI COJACpKaTeIbHbIE OIMMOKU B
AITOPUTME PEIICHUS

0,5 6anna 3amaga pemnieHa HE MOJIHOCTBIO, HO Oolee
qeM Ha MOJIOBUHY, Win JOMYIICHBI
BBIYUCIIUTCIIBHBIC OH_II/I6KI/I, IIOBJIUABIINE Ha XOI
pelICHUS 3a1a9u

0,7 6amna 3anaua peleHa, HO JIOTYIICHBI
HE3HAYUTENbHBIC BBIUMCIUTEIbHBIC OLIMOKH, HE
BJIMAIONIMC HA X0 pCHICHUSA 3aJa49r

16amn 3ajaua penieHa BEpHO

banmnaer cymmmupyeTcss 1Mo Bcei KOHTPOJBHOM pabOTe W TEPEBOASTCS B OILECHKY IO
CIIENYIOLIEH LIKaJIe:

Bbanasl Onenka

Memnee 3 6amioB «HeynoBneTBOPUTEIBLHO»

3---4, 7 6anmnoB «Y IOBJIETBOPUTEIILHOY




4,7---5,5 Oamios

«Xopoo»

5,5---6 6annoB

«OTINYHOY

Omnpoc no Teopun

1. a) ChopmynupyiiTe onpeaeneHne NoTOYeIHON CXO0IUMOCTH (QYHKIIMOHATILHON

MIOCJIEIOBATENBHOCTH fy, (X) Ha MHOXecTBE X.

0) ChopmynupyiTe onpeneseHne paBHOMEPHOU CXOAMMOCTH (PYHKITMOHATBHOM

MIOCJIEIOBATENBHOCTH fy, (X) Ha MHOXecTBE X.

2. Chopmynupyiite Teopemy AOesst 0 CXOAUMOCTH CTETICHHOTO PsfIa.
3. ChopmynupyiiTe TeOpeMy 0 MUHUMAIBHOM CBOMCTBE Kod(duiineHToB Dyphe.
4. 3Banummte 000 (Ha Bam BeIOOpP) TpH3HAK PaBHOMEPHOM CXOIUMOCTH

(GYHKIMOHATIBHOTO psa.

Ioka3aTesu M KPpUTEPUH OLIEHMBAHMS ONMPOCOB 10 TeOPHHU (B TOM YHCJIE€ M KOJJIOKBHYM)

ITokazarenu

Kpurepuu

4-6annbHas wkana (ypoBeHb
OCBOCHUSI)

Hanane TpeGyeMbIX onpeneieHni,
(dopmyn, TEOpeM U T.1.;

rITyOMHA U IPOYHOCTH YCBOCHUS
MPOTPaMMHOTO MaTepHaa,

IIOJIHOTA, ITOCIICA0BATCIBHOCTD,
TPaMOTHOCTH 1 JIOTHYHOCTH OTBETOB
IIpyu BUAOU3ZMECHCHUU 3a/1aHUA;

CtyneHT cBOOOAHO CHpaBIseTCs C
IIOCTAaBJICHHBIMHU 3aJa4YaMu, 3HACT
MaTepua;

[TokaspiBaeT riay0oKoe U MPOYHOE
YCBOEHHE MTPOrPaMMHOTO

MaTepuana;

JleMOHCTpUpYET MOJTHBIE,
MOCJICAOBATCIIBHLIC, TPAMOTHBIC U
JIOTUYECKH U3JIaraeMble OTBETHI PU
BUAOU3MCHCHUHU 3a1aHUA,

OT1ian4HO (TOBBIICHHBIN
YPOBEHB)

CTyzneHT Ha BOIIPOCHI JIaeT B IIEJIOM BEPHBIE
OTBETHI;

I'pamoTHO  W3maraer  Martepuan  0e3
CYHMECTBEHHBIX HETOYHOCTEU B OTBETEC HaA
BOIIPOC;

JleMoHCTpHpYyET
OCJIICAOBATCIBHBIC, TOTNYCCKU
u3JlaraeMble OTBETHI C HEOOIbIIUMU
HCTOYHOCTAMU IIPU

BUJIOU3MCHCHHNU 3aJaHUA,

Xopoio
(6a30BBIif yPOBEHB)

CryzaeHToM 3aZjaHue MOHATO MPaBUIBHO, B
LEJIOM  OpUEHTUPYETCS B  TeMaTHKe
y4e0HOTO  Kypca, HO  HCIBITHIBAET
npoOJIeMBI C  PACKPBITHEM KOHKPETHBIX
BOIIPOCOB;

OCHOBHBIE 3JIEMEHTHI MaTepHaya YCBOCHEHI,
OIHAKO  TIPH  OTBETE  JOIYCKAIOTCS
HETOYHOCTH W BO3MOXKHBI HEJOCTATOYHO
TIpaBUIBHBEIE (POPMYIIHPOBK;

Y 10BIETBOPUTEIIEHO
(TIOpoTOBBIN YPOBEHB)




OCHOBHBIX 3JIEMEHTOB MaTepuaja.

CryIeHT Ha BONPOCHI JaeT HempaBuibHble | HeynosneTBopuTensHO
OTBETHI, JEMOHCTPUPYET He3HaHHe naxe | (YpoBeHb HE chOPMHPOBaH)

Bonpocs! 1J11 NOATOTOBKH K 9K3aMeHY 3a IepPBbIi ceMecTp

AKCHOMBI MHOKECTBA JEHCTBUTEIBHBIX YUCe. TouHast BEpXHss rpaHb.

TeopeMa 0 TOUHON HUKHEHN T'PaHU.

[Tpunun Apxumena

Uucnoast mocneaoBaTelIbHOCTb, MIPEAEIL.

Teopembl 00 OTPAHUYEHHOCTH CXOJISIIEHCS MMOCJIEIOBATEILHOCTH
€IMHCTBEHHOCTH Tpeiena

Teopembl 0 peIeIbHOM NIEPEXO0/I€ B HEPABEHCTBAX.

Teopema BeliepmTpacca 0 MOHOTOHHBIX IOCJIEIOBATEIBHOCTSIX.

Yucno «ex.

beckoHeuHOo MajbIe MOCIe0BaTSILHOCTH, CBOMCTBA

Apudmerrdeckue onepamnu co CXOIAITUMUCS MTOCIEI0BATEILHOCTIMHU.

Kpurepunii Komm cxoauMocTy 1ociie1oBaTeabHOCTH.

[TonnmocnenoBarenbHOCTh. YacTuunblid npenei. Teopema bonbiiano-Beliepmirpacca
TeopeMbl 0 BEpXHEM U HUKHEM Tpeieriax.

BeckoneuHO OOJIbIINE MOCIEN0OBATEIHLHOCTH.

[IpenenbHas Touka MHOXKECTBA, 1B ONPEIEICHNUS, SKBUBAJIEHTHOCTD.

Ompenenennst mo Komm wu mo [Teiine mnpenenma ¢GyHKOMM B TOUKe, Teopema 00

HKBUBAJIEHTHOCTH.

Apudmerndeckue onepanuu u npeaen QyHKIuu.

Kputepuii Komm cymecrsoBanus npeaena GyHKINU.

Pacmmpenue nonstus npenena GyHKINUU, OAHOCTOPOHHUE IPEAETIbI.
IlepBblil 3aMedaTenbHbIN Ipeaed.

Bropoii 3ameuarenbHbiid npenesn. CiencTBus.

[Ipenenst MOHOTOHHBIX (PYHKITHIA.

HenpepriBHOCT  (GyHKIIMUM B TOuke. Apudmernyeckue oOmnepanud U  HENpPepbIBHOCTb.

HenpepbIBHOCTB CTIOKHON (PYHKIUH.

ITepBas Teopema BeiliepmTpacca

Bropas Teopema Beliepmrpacca

Teopema bosbrano-Kommu.

PaBHOoMepHas HenpepbiBHOCTD. Teopema Kanropa

HenpepbrIBHOCT ¥ TOUKHU pa3pbiBa MOHOTOHHBIX (DYHKIIHIA.

OO6patHas ¢pyHkusa. TeopeMa o CyIeCTBOBAHUU M HETIPEPHIBHOCTH.
DneMeHTapHble GyHKIIUU. TeopemMa 0 HemPEePhIBHOCTH.

CpaBHeHUE OECKOHEYHO MAJIbIX.

Huddepennupyemocts byakun B Touke. [IponsBognas. Juddepennmarn.
I'paduueckuii cmbicn nupdepenuupyemoctu. KacarenbHas k rpaduky, ypaBHEHHE.
CBs13b «uhPpepeHIPYEMOCTD - HETPEPHIBHOCTH.

[IpaBuna nuddepenmuponanus. Tabauma npou3BOIHBIX.

Crapmue npousBoanbie U auddepennuansl. @opmyna JlelOHnua

Touxu Bo3pactanusi, yObiBaHus, 3kcTpemyma Teopema @epma

Teopemsbl Poss, Jlarpanka u Ko,

IIpaBuio Jlonurans.

®opwmyna Teitnopa-Ileano.

®opmyna Teinopa-Jlarpanxka

OCHOBHBIE pa3I0KEHUS.



VYcnoBuss MOHOTOHHOCTH.

VYcnoBus skcTpeMyma

Brimykiible pyHKIMH, yenoBus BeITyKiIocTU. Touku neperuoda.

ACHUMITOTHI.

[Toctpoenue rpadgukoB GyHKIHIA.

[MapameTpuuecku 3aganHble KpuBble U QyHKIMH. [locTpoeHne KPUBBIX.
[Tpubim>xeHHOE pelIeHne ypaBHEHUH.

Bonpoce! 11 MOATOTOBKH K 3K3aMeHY 3a BTOPO ceMecTp

[TepBooOpa3zHasi, HeonpeAeIeHHbINH nHTerpal. [Ipocreiinme cBoiicTBa.
HHTerpupoBanue MoCTaHOBKOW U IO YaCTSM.

HNHuTerpupoBanne parmoHATBHBIX ()YHKIIHA.

WuTerpupoBanue UpparmoHanbHbIX (GYHKIUH.

HNuTterpupyemocts GyHKIMH 110 PUMaHy: OCHOBHBIE CBOWCTBA.

OrpaHu4YeHHOCTb UHTETpUpyeMoii o Pumany QyHKImm.

Cymmsl JlapOy, CBOMCTRBA.

Kpurepuii unrerpupyemoctu no Pumany.

CBoiicTBa HHTETPUPYEMBIX (DYHKIIMI U ONIPEACIICHHOT0 HHTErpaIa.

OneHkH onpeeIeHHOr0 HHTErpasa, TEOPEMBI O CPEIHEM.

Kiaccel uHTErpUpyeMBbIX ()YHKIIHA.

HHuterpai ¢ nepeMeHHbIM BEPXHUM IIPEIEIOM, CBOUCTBA.

®dopmyna Herotona — JleliOuuna.

3aMeHa NEPEMEHHON U MHTEIPUPOBAHUE 10 YACTSIM JIJIsl ONIPEAEIEHHOTO NHTETpaa.
[IpunoxeHus onpeneaeHHoro nHTerpaia. Jnmua KpuBou.

DopmyIibl TPUOITMKEHHOTO BHIYMCICHUS OMPEICIEHHOT0 HHTErpaa.

[TonsiTHe HECOOCTBEHHOTO MHTETpajia, OCHOBHBIE BapuaHThl. CxoaumMocTh. Kputepwmii Komm.
AOCOMI0THAs M YCIIOBHASA CXOAMMOCTb HECOOCTBEHHOTO HHTETpaa.

WHTerpanbl OT HEOTPHUIATEIbHBIX (QYHKIIUNA. TeopeMbl CpaBHEHUSI.

[Tpuznak AGens — Jlupuxie cXOAUMOCTH HECOOCTBEHHOTO HHTErpaa.

[TonsiTHE YMCIIOBOTO psifa, CXOAUMOCTh, CyMMa psija.

[Ipocreiimue cBoiicTBa uncioBbIX psaoB. Kpurepuit Komm.

AGComI0THas U YCIOBHAs CXOJIUMOCTD psija.

[TonoxurensHble panbl. Teopemsl cpaBHEHHUS.

Nurterpanbubiii npusHak Ko — MakinopeHa.

[Mpusznaxu Janambepa, Komm, Paabe.

[Tpuznak A6emns — qupuxie.

CouerarenbHOE CBOMCTBO YHCIOBOIO Psijia.

IlepecranoBka uncioBoro psaa. Teopemsl Ko n Pumana.

Crenennoii psa. Teopema AGenst. Paguyc 1 nHTEpBal CXOAMMOCTH.

Psn Teitnopa. OCHOBHBIE pa3I0KEeHUS.

®opmyna Bannuca. @opmyna CtupnuHra.

beckoHeuHbIE TPOU3BECHNUS.

[IpoctpanctBo R™, nuHeNHOCTD, CKaIspHOE MPOU3BEACHME, HepaBeHCTBO lIBapia, HopMma.
[TocnenoBarensHOoCTH B R™, cxoaumocts, kputepuit Komm, Teopema bonbsiiano — Beliepitpacca.
MmuoxecTtBa B R™, 0CHOBHBIE pUMEPHI.

Knaccudukanus Touek. OTKpBITbIE U 3aMKHYThIEe MHOKeCTBAa. KoMIakTHbIE MHOXKECTBA.
@YHKIMS HECKOJIBKUX IEPEMEHHBIX, OCHOBHBIE TIOHATHS.

[Ipenen B Touke, cBoiicTBa. HempepbIBHOCTS.

Teopemsl Beiiepmrpacca u Kantopa o HenpepbIBHBIX Ha KOMITAKTaX (YHKIHAX.
Hudbdepenmmpyemocts B Touke. YacTHple mnpou3BojHbIE. JlocTaTodHBIE  yCIIOBHS
muddepentmpyemoctu. Henpepsiuas nuddepenuupyemocts. Auddepennnan.
['eomeTpuueckuit cmbica nuddepeHpyeMocTy, KacaTelbHas MI0CKOCTb.



Huddepennupyemocts cinoxkHodt ¢yuknuu. HWuBapuanTtHOCTh (Qopmbel  auddepeHnuana.

[Ipon3BoaHas 110 HAIIPABJICHUIO, TPAUEHT, CBOMCTBA.

Crapine npou3BoJHbIE, TEOPEMA O CMEIIAHHBIX POU3BOJHBIX.
Crapue nquddepeHnmanisl, onpeaeacHue, BHIYUCICHHE.
®opmyina Teitnopa.

Touku 3xcTpemyma, Teopema depma. Y cia0BUsa BTOPOro MOPSAAKA.
Teopema 06 oOpatHOU PyHKITHH.

Teopema 0 HesIBHON (yHKLINH.

Bonpocek! 1J11 NOATOTOBKM K 3K3aMeHYy 3a 3 ceMecTp

CDYHKI_[I/IOHEUIBHBIG IIOCJICAOBATCIIbHOCTH. CXO,Z[I/IMOCTB B TOYKC, HAa MHOXCCTBC, pPaBHOMCPHO, B

CpPEeIHEM KBaJIpaTUYHOM.

Kpurepuit Ko paBHOMEPHOI CXOIUMOCTH.

PaBHOMEpHAsI CXOAMMOCTH U HEMPEPHIBHOCTD.

PaBHOMEpHAst CXOIUMOCTH M HHTETPUPOBAHUE.

PaBHOMepHas cxonquMocTh U audepeHImpoBaHue.

DyHKIMOHAJBHBIE PAAbl BapuaHThl CXOAUMOCTH.

[Tpu3Haky paBHOMEPHON CXOAUMOCTH (YHKIIMOHATBHBIX PSAIOB.

CaolicTBa paBHOMEPHO CXOISIMINUXCS PYHKIIMOHATBHBIX PSAIOB.

Crenennsie psiasl. Teopema Abersi.

Paguyc cxogqumoctu. ®opmyna Komu-Anamapa.

JuddepeHnnpoBaHre U UHTETPUPOBAHUE CTETICHHBIX PSIOB.

Papn Teinopa.

OCHOBHBIE Pa3JIOKEHUS B CTEIICHHBIE PSABI

Tpuronomerpudeckas cucrema. Cpoiicta. Psg dypee.

EBknumoBo  mpoctpanctBo.  OcHOBHOM — mpumep.  OpTOHOpMHUpPOBAHHBIE
MunumManbHOE CBOMCTBO KO3 duimeHToB Oypre.

HepasenctBo beccens. Cnencrsue.

[TpeoOpa3oBanue yacTUYHBIX cyMM psifa @ypse. Aapa upuxie, cBoicTBa
Teopema nokanu3anuu.

Teopema o cxogumocTH psana ypbe 11t KyCouHO - nuddepeHmpyeMon GyHKIIH.

Snpa Deiiepa, corictBa. Teopema Deiiepa.

Teopema Beitepmpacca.

ITonnoTta TpuroHomerpuueckou cucremsl. Pasenctso [lapceBais.
NHuterpaisl ¢ mapamerpom. Teopembl 0 HEIPEPHIBHOCTH.
HuddepenurpoBanue nHTErpaja mo napaMmeTpy.

Teopema 0 MOBTOPHOM MHTETPUPOBAHHH.

Hecob6cTBeHHbIE HHTErpalibl ¢ TapaMeTpoM. OCHOBHBIE TOHSTHS.
[Ipu3Haku paBHOMEPHOU CXOJMMOCTH UHTErpaa.

CB3b HHTETPATIOB € (PYHKIMOHATIBHBIMH [10CIIEI0BATEIbHOCTIMH.

Teopembl 0 HEMPEPHIBHOCTH, U PEPEHIIMPOBAHUN U TOBTOPHOM MHTETPUPOBAHUH.

I'-¢pynkuus u B-pynkius, cBoiicTa

Mepa XKopaana - cxema onpeesIeHusl.

Kpurepuit usmepumoctu.

AnnutuBHOCTH Mepbl JKopaaHa.

Teopema o mepe rpaduka HEMPEPHIBHON (PYHKITUH.

[IpuMepsl U3MEPUMBIX U HEU3MEPUMBIX MHOKECTB.

KpaTHble nHTErpasibl; onpeneieHue, CBOCTBa.

CBenieHue KpaTHOrO UHTETPUPOBAHUS K IOBTOPHOMY.

3ameHa NepeMEHHBIX B KpAaTHBIX UHTerpanax. [Ipumepst.

KpuBble Ha MI0CKOCTH H B IpocTpaHcTBe. OCHOBHBIE OHATUA U (AKTHI,
Kpuonuneiinsie naTerpaisl 1-ro tuma. CBolcTBa

Kpuonuneiinbie nHTErpasisl 2-ro tuna CBoWCTBa

®opmyina ['puna

HesaBucuMocTh KpUBOJIMHENHOIO UHTErpajla OT IIYTH.
IToBepxHOCTH, crIOCOOBI 3a1aHus. HopMaib, KacatenbHas INIOCKOCTb.

CHCTCMBI



[Tmomaas MOBEpXHOCTH.
IToBepxHocTHBIE HHTErpaibl 1 -ro Tuna CBoiicTBa.
[ToBepxHOCTHBIE HHTErpaJIbI 2-10 THUITa CBOMCTBA.
DJEMEHTHI TEOPUH TTOJIS.

TecThl AJ151 caMONIPOBEPKH NMPHU MOATOTOBKE K IK3aMEHY.
IIpoBepka cpopmupoBannocTu komnerenuuu OIK-1

Bomnpocsl o 1 cemecTpy

5n—6n2

V2nt+1

Bomnpoc 1. HaiiTu npeaen nocienoBaTeibHOCTH X, =

sin5x
Bompoc 2. Beruucauts npenen P

Bonpoc 3. Yka3zarh 5KBUBJICHTHYI0 OECKOHEYHO MANyIO BEIMYMHY UId 1- cos2X mpu
x—0

Bonpoc 4. Breruncnuthb npenen (1 + %) 3x-1

Bonpoc 5. ITpoussoanas Gpynkuun y = e?* — [n2 B Touke X, = [n3 paBHa

) [2) )[4 [5)
18 [ 175 |9 |85 |6
Bonpoc 6. KacatenbHas k rpaduky QyHKIUM y = x2 mapasienbHa npsMoit
Yy = 2x — S1pu 3HAYEHUU X=
D234 ][5
-1 12 [-2]5 1
Bonpoc 7. YpaBHeHHeE KacaTenbHol K rpaguky QpyHkiuu y = 3x% — 27x + 30 B Touke,
rJe KacaTeslbHas napajuiejabHa npsiMol y = —3x — 1 uMmeeT BUJI
1) 2) 3) 4) 5)
y y==-3x—-1| y y=-3x+30|y=3x+2
= 6x — 27 =—3x—18

Bonpoc 8. Haiitu uncno Touek skctpemyma Gynkmun y = (x — 1)%(x — 3)2

Bonpoc 9. Haiitu aGcruccy Touku neperunda pyHKIuu y = 4arcsindVx

o) = —D*x? = 2)(x* = 4).

Bonpoc 10. Ilycte mnpou3BojgHas HMEET BUJ
HaiiauTe 4ncio Touek 3KcTpeMymMma.



2
Bonpoc 11. VYropsmounte ¢ynkuun [nl%%x, e*, e’ *%/x, eV* In(lnx), x1°° o
CKOPOCTH pOCTa IpHU X — +0

OTBeTHI
! —3v2
2 2,5
3 x2
4 6
5 1D
6 |1
7 3)
8 3
9 Her neperutba
10 | 4
1 (i) <Int00% < "Y/x < x100 < eIn*x < oV* < o

Kaxnp1if mpaBuibHBIN 0TBET oneHuBaercs B 1 6amt. HaGpanHoe konmdecTBO 6ayLuIoB HE
Menee 10 cooTBeTCTBYET (hOPMUPOBAHUIO MPOBEPSEMON KOMIIETECHIIMN Ha BLICOKOM ypOBHE, 8-9
0aJJI0B — HAa IPOJABUHYTOM YPOBHE, 6-7 OaJIJIOB — Ha TOPOTOBOM YPOBHE, MEHEE 5 0aJIJIOB — HIKE
MIOPOTOBOTO YPOBHSI.

Bomnpocekl o 2 cemectpy

1. Kaxas u3 1aHHBIX QYHKIUH SBISETCS TIepBO0OpasHOit 11 QyHKIMH y=2x-3x2?
a) 3x°—6x; 6) 0,5x*x3+5; B) x*—x?; T') TAKUX HET

2. Kakas u3 naHHbIX GyHKUIMN SBIISIETCS IEPBOOOpa3HON st GYHKIMHU y=Sin2x?
a) — %cost; 6) —cos’x; B) sin’x; r) —sin’x
3. Jlna gpynkuun y=1-2x? Haiiaute nepeoodpasHylo, rpaduk KOTOpoil IPOXOUT Yepe3 TOUKy
M(-3; 12)
a) y= —x—§x3—2; 0) y= —x—§x3—9; B) y= —x—§x3+7; ') CBOM OTBET
4. MssectHo, uto Fi, F2, F3— neppoo6pasusie as f(x)=4x>-3x* Ha R, rpaduku KoTophix
npoxoaiT uepes Touku M(—1; 2), N(1; 4), K(2; 5) coorBercTBenHo. [lepeuncnure, B Kakom
nopsijike (CBepXy BHHU3) rpaduKu 3TUX (PYHKIHIA IepeceKaroT OCch OpaAuHaT?
a) Fi, F> F3; 0) F1,F3, Fa; B) F2, F1, F3; ') CBOU OTBET
5. MarepuanbHas TOUKa IBHKETCS MPAMOIUHENHO cO cKopocThio v(t)=12t+4. Haiinure 3akon
JIBUKEHUS TOYKH, €CJIM B MOMEHT BPEMEHH t=1C MPONEHHBIN MyTh COCTaBUI 12 M.
a) s(t)=6t>+4t+2; 6) s(t)=3t>+4t; B) s(t)=6t>+2t-2; r) CBOM
OTBET
6. Kaxkoe paccrosiHue mpoiiier MaTepuaibHasi Touka (CM. 3aJlaHue S) 3a epBbIe 3 CEKYH/IbI
CBOEIr'0 ABVKECHUS?
a) 68 M; 0) 60 Mm; B) 39 m; T') CBOIl OTBET
7. Haiinute HanMeHbIIIee 3HAUCHHUE MTepBO0Opa3HoOM PyHKINMU y=2X+4, TpOXoasIen yepe3
TOUKY (2; 8)
a) —8; 0) —4; B) —0; ') CBOU OTBET

8. HaitnuTe nepsoo6pasnyio GyHkimio ais pynkuun f(x) = -tg?x
a)-x +ctgx +C;0) 1/3tg3x +C B) x-tgx+C 1)x-tgx +C



n?2+10
n3 ’

a) 0o0a cxondarcs ; 6) o00a pacXoasATCs; B) TEPBBIA CXOTUTCS, BTOPOM PAaCXOIUTCS; T) MEPBBIN

pacxoIuTCs, BTOPOU CXOIUTCH.

10. Haiitu mHTEpBA CXOAUMOCTH CTEIIEHHOTO psiia Yomeq  (—1)™

o o .1
9. UccrienoBaTh CXOUMOCTD PAMOB Y omeq Yoy arcsin—

a) (—00;00);0) (=1;1); B) [-1;1]; 1) [2;4]
11. z = xsin(xy) . YkaxuTe BepHOEC PABCHCTBO

a) Z—z = xcos(xy) ; 0) Z—)Z/ = ycos(xy) ; B) Z—i = sin(xy) + xycos(xy) ;
r) Z—i = (xy + 1)cos(xy)

- dx
cos“x

a)2; 0) 1/2; B) HE CYIIIECTBYET; T') CBOW OTBET

2tgx

T
12. Boraucnuts | N

13. Haiiti momazs GpUrypbl, OrpaHHYeHHOM rpaduKkamMu y=X"—2X+2; y=X

a) 1/3; 5) 1/6; B) 1/9; r) 2/3

OTBeTEI
1121314 (5]6|7|8[|910|11]12]13

0)|a|0)|B)|a)|r)|la)|r)|r)|T)|B)|T)|O0O)

Kaxnplif mpaBuibHBIN 0TBET oneHuBaercs B 1 6aymut. HaGpanHoe konmdecTBO 06auioB HE
MeHee 12 cooTBeTCTBYET (hOPMUPOBAHUIO MPOBEPSEMON KOMIIETEHIIMN Ha BHICOKOM ypoBHe, 10-
11 GamnoB — Ha MPOJBUHYTOM ypOBHE, 8-9 GaJJIOB — HA TOPOTOBOM YpOBHE, MeHee 7 OayioB —
HIDKE ITOPOTOBOTO YPOBHS

Bonpocsl o 3 cemecTpy

1 B nBoitHOM uHTErpase 1 f03 dx foz f (x' y) dy;
IJ f(x,y)dxdy nepeiitn x 2 fol dx fOZx Floy)dy + f13 dx f03—x £, y)dy;

MTOBTOPHOMY MHTETPAIy

[ daxf  fapdy.em |V dxly fGeydy

Y -
rpaHuLa 33/1aHa YPaBHEHUAMHU Y=2X, 4 fl dx fz f(x,y)dy +f3 dx f3 y f(x,y)dy
x+y=3, y=0. 0 0 ! 0
2 B unTerpane V2 1
D[y dxfy floydy;

a7 faydx

MOMCHATD MPEACI/IbI UHTCTPUPOBAHUSA

2 f01 dx [} fCo,y)dy+ flﬁ dxfom f(x, y)dy;
DL ax S fandy+ 7 ax [ feoy)dy; 4

Vo 1
J; dx [;  f(x,y)dy
3 BrruncnuThk ABOWHOM HHTErpas DT —2:2)— l; 3 1 n E; 425 In ¥;
ff f(x, y)dxdy, ecJI 00JIacTh T 162 23 14 1+v3
HHTErPUPOBAHMUSA 3a[aHa KaK 6) 12 7) (e —1)%8);9)8In2 — 3 10) 1;
D={(xy)0<x<10<y<
2},
4 Haiiti 00beM Tena, orpaHHYeHHOTO 1) 221; 2) 16, 3) 27; 4) 45; 5) l;
MTOBEPXHOCTAMU 6




_ 2 2 5 — =
z=x"+y5,x=0,y=0,z 6)403;7)%;8)23—5;;9)48§;510)ﬂ'

=0x+y=1 57
5 [Tnomans mockoi GUryps! BIYUCISECTCS 1S = f f f(x, _'V) dxdy
o hopmyine : 2)S = fff(x)dx
3)S = [ [ p(x,y)dxdy
4ys=[[ dxdy
5) S= I f(x, y, z)dxdydz
6 Ha xakom OTpe;?KS (yHKIMOHATBHBIN Psijt 1) [-2,-1]12)[0,1] 3)[1,3/2] 4)[-1,1]
Yy (_6113_: CXOJUTCS] pABHOMEPHO?
7 Ecnu f(x) = x* -1, T0 K03 unimenT as 1)0,25 2)3 3)0 4)1

PpasiioxKeHus JaHHON (QYHKLIUH B psif

Teiinopa ). a,(x —1)™ pasen

OTBETHI:

1 (2 [3 |4 ][5 ]6 |7
DI [10 [5[9 [2[3)

Kaxxnprit mpaBuiibHBIN OTBET olleHnBaercs B 1 Oamr. HaOpanHoe konmdecTBO OayioB 7
COOTBETCTBYET ()OPMHUPOBAHUIO MTPOBEPSAEMOI KOMIIETCHIINH HA BBICOKOM YPOBHE, 6 0ayioB — Ha
MPOJIBUHYTOM ypOBHE, 4-5 6aJIJIOB — Ha TOPOTOBOM YPOBHE, MEeHEe 4 0allIOB — HUKE TIOPOTOBOTO
YPOBHL.

TunoBble BApHAHTHI IK3aMeHALMOHHOI padoThl 3a 1 cemecTp

Tema 1. Yucnoewvie mHoxcecmea u nociedo8amenabHOCmu

1. Cdopmynupyiite co BCeMH HEOOXOAUMBIMU OIPEIEICHUSIMI aKCHOMY O CYIIIECTBOBAHUH
TOYHOW BEPXHEH I'PaHU Ul YUCIOBOI'O MHOKECTBA.

2. CdopmynupyiiTe TeOpeMy O BIOKEHHBIX OTPE3KaX.

3. JlokaxxuTe, 4TO CXOASIIAsICS MOCIEI0BaTEIbHOCTD SBIIsCTCS (DyHIaMEHTAIbHOM.

4. Jlokasatp, 4TO €CIIU Y TOCJIEJ0BATEIbHOCTH {X,, } HET KOHEUHBIX YaCTHUHBIX MIPE/IEIIOB,

TO |x,,| = ©0.
Tema 2. Ilpeden u nenpepviéHoCmb HYHKYULL.

5. Chopmynupyiite OTpUIIaHUE K ONpeaecHuo npeaena Gynkuuu f(x) npu x — —oo 1o
Kommn.

6. ChopmynupyiiTe U foKaXuTe nepByto Teopemy bombiiano-Kommm ais GyHkimi,
HENPEPBIBHBIX HAa OTPE3KE.

7. Hoxkaxwure, uto ¢pynkuus HAupuxieD (x) = {

pa3pbIBHA B KaXJ0M TOUYKE.

8. ITycts pyukuus f(x) HenpepbiBHA Ha OTpe3ke [a, b] U He MpUHUMAET HA HEM HYJICBOTO

sHauenus. Jlokaxwure, uro cymectsyer m0 Takoe, 9To I Bcex X u3 otpeska [a, b] |f(x)| =
m.

Tema 3. I[Ipoussoonvie u ougpghepenyuanvt GyHxyuu.
9. Cdopmynupyiite TeopeMy 0 MPOU3BOIHON YACTHOTO ABYX (PYHKLUH.



10. ChopmynupyiiTe U JOKKHUTE TEOPEMY O TOCTATOYHOM YCJIOBHH JIOKAJIBHOTO
AKCTpEeMyMa JIBaXx /bl quddepeHIpyeMoil QyHKIMH B JAHHOM TOYKE.

11. Cdopmynupyiite ornpenenenue BHIYKIONH Ha poMexyTke pynkiuu. Chopmynupyiite
TEOpPEMY O JIOCTaTOYHOM YCJIOBUU BBITYKJIOCTH AU depeHunpyemMoit GyHKInu.

12. CoopmynupyiitTe MOHITHE TOYKHA YCTPAaHUMOTO pa3psiBa GyHkimu f(X); foonpenenure

In(2x-3)—-In5
dbyskmmio f(x) = ———, 10 HEMPEPHIBHOCTH B TOYKE YCTPAHUMOTO Pa3PhiBa U BEITHCIHTE,

UCIIOJIB3Ysl OIPEAEIeHUE, IEPBYIO IPOU3BOIHYIO B 3TOM TOUYKE.
13.  Ilycre ¢pyukuus f(x) nenpepsiBua Ha [0,1], muddepenmupyema na (0,1), £(0) = 4,
f(1) = 2, f'(x)2. IIpuBeaure 060CHOBAHHOE I0KA3aTEILCTBO, 4TO f(X) — MMHEHHas QYHKIHS.

Tema 1. Hucnosvie MHON*CECMBA U NOCIEO08AMENLHOCTIU oan

1 | IIpuBenens! GopMyIHUPOBKU

ONpeJIeJICHUsI OTPAHUYEHHOTO CBEPXY MHOXKECTBA; 0.5
AKCHOMBI O CYIIECTBOBAHWH TOYHOW BEPXHEH I'PaHU ISl YACIOBOTO 0.5 16amn
MHOKECTBA.

2 | IlpuBenens! GOpMYyITUPOBKH

CHCTEMBI BIIOKEHHBIX POMEKYTKOB; 0.5
TeopeMbl BeliepmTpacca; 0.5 1.5
TEOPEMBI O BIIOKEHHBIX OTpPE3Kax. 0.5 Oamna

3 | IIpuBenensl GopMyIHPOBKU

orpeneneHus GpyHAaMEeHTaIbHONW OCIEI0BATEIbHOCTH; 0.5 2
CXOJISIIEHCS TTOCIE0BATEILHOCTH; 0.5 Oaiuta
IPOBEIECHO JI0KA3aTEeNbCTBO (PAKTa, UTO CXOASIIASCS Jo 1
MIOCJIEI0BATENIBHOCTD SABJSIETCS (PyHIaMEHTAIBHOM. Oamna

4 | IlpuBenensl HOpMyITUPOBKU

onpeAeseHus MOANOCIE0BATEIbHOCTH U YaCTUYHOTO MPEIENa; 0.5 2
CcXOoJdIIelics oCaeI0BaTEeIbHOCTH; Oaia
MPOBEJICHO IOKA3aTEIbCTBO METOJOM OT MPOTHUBHOTO, YTO €CIIU Y Ho 1,5
MIOCJIEIOBATEBHOCTH {X;, } HET KOHEYHBIX YaCTHYHBIX MPEJIEIIOB, TO Oamta

|| = 0.

Tema 2. IIpeden u nenpepvisHocmv QyHKyuUU.

5 | IlpuBeneHb! GOPMYITHPOBKU
onpenenenus npeaena ¢yukmu f(x) npu x - —oo no Koy, 0.5 1 6amt
IIOCTPOEHO OTPHUIAHUE K ONpeaeicHuto npeaena Gpyukuuu f(x) npu 0.5
x — —oo no Komn.




[IpuBenena popmynupoBKa

oTpeieTICHUsT HeTIPEPHIBHON (DYHKITMHU M TIEpBOi TeopeMbl bombiiano- | ().5 2
Kommm mist pyHKIIMM, HEMPEphIBHON HA OTPE3KE; 6amia
MPUBEACHO 10KA3aTeNbCTBO MepBOM TeopeMbl bonbriano-Komm st Jo 1,5
(GyHKIMI, HEMIPEphIBHBIX HA OTPE3KeE. oaria
[IpuBenena popmynupoBka 0.5 1.5
orpezieNieHus] HeMpepbIBHOM B TOUKE (YHKITUH; oaria
MPOBEJICHO JJOKA3aTENbCTBO Pa3phIHOCTH (QYHKINH J[upuxie B Kaxk 0 o 1
TOUKE Gaua
[IpoBeneHO noKa3aTenbCcTBO (pakTa coXxpaHeHUs 3HaKa (PYHKIIMU Ha 1 2
IIPOMEXKYTKE; Oamna
[oxa3ano, yto cymectByetr m0 Takoe, 4To AJIsI BCEX X U3 OTPE3Ka 1
la,b] 1f ()| =m.
Tema 3. I[Ipouseoonvie u ougpghepenyuanvt GyHxyuu.
ChopmynupyiiTe TEOpeMy O MPOU3BOTHON YaCTHOTO ABYX (DYHKITHHA. 0.5 0.5
Oamna
[IpuBenena popmynupoBKa 1.5
TEOPEMBI O IOCTATOYHOM YCJIOBHH JIOKATBHOTO IKCTPEMYMa JIBAXKIbI 0.5 6aria
nuddeperupyeMoit GyHKIIMHA B TaHHOW TOYKE;
MPHUBEICHO JI0Ka3aTeIBCTBO TEOPEMBI. Jo 1
Oamna
[TpuBenena hopmyaupoBKa
OTIpe/IeTICHUS BBITYKJIONW HA TIPOMEXKYTKE () YHKITUY; 0.5 1 6t
CdopmynupoBaHa TeopeMa 0 TOCTATOYHOM YCIOBHH BBITTYKIIOCTH 0.5
muddepeHrpyemMoint GyHKIUH.
[IpuBenena popmynupoBKa
OMpeJIENICHUs TOYKH YCTPAHUMOTO paspbiBa GpyHkmuu f (Xx); 0.5
Berurciie f(x) 1
000CHOBaHO JoompezeneHa GYHKIHS 10 HEMPEPHIBHOCTH B TOUKE 0.5 3
YCTPaHUMOTI'O pa3phbIBa; Oaina
Ho 1
BBIUKCJICHA [0 OMPEEICHHIO IepBasi IPOU3BOIHAS B TOUKE X=4. Gayia
[IpoBenena nmpoBepka (akra, 4To JUMHEHHAS QYHKIHS YIOBICTBOPSET 0.5 1.5
TpeOOBaHUSM; Oamna
JlokazaHo, 4to nmobast qpyrast pyHKIHUs C TAKUMHU CBOHCTBaMHU Jo 1
COBIIAIAET C JIMHEHHOMN. Oamia




MakcuMalpHO€E KOIHU4UecTBO 0amioB - 20.5
J1yist BEICTaBIICHUS OIICHKH 3a YK3aMEH UCIONB3YeTCs cleayromas ¢popmya:
Yuciio sx3aMeHaIMOHHBIX 0aJTOB X 2 + Oayuel 3a cemecTp = 41+ =

TunoBoi BapMaHT 3K3aMeHANIMOHHOI PadoThI 3a 2 ceMecTp

Tema Heonpeoenennwiii unmezpan, unmeepan Pumana.
1. CdopmynupoBaTh onpeseneHre NepBooOpa3Hoii.

2. Iycrs F (x ) — onna u3 nepBooOpa3Hbix GyHKIMM f(X) = —

1 T
> IpuIeM F (Z) =1.
Haiinute F (%n)
3. CdopmynupyiiTe TeOpeMy 0 HEOOXOIUMOM H IOCTATOYHOM YCIIOBUU WHTETPUPYEMOCTH
¢ynkuunu f(x) Ha cermenre [a,b].
4. Tlycte ¢pyukiwus f uHTErpHpyeMa Ha otpeske [a, b]. Jlokaxkute, uro GyHkms |f|
WHTErpupyeMa Ha oTpeske [a, b]. BepHo nu oOpaTHOe yTBepkaeHHE?

Tema Onpeodenennviii unmezpan Pumana. Hecobcmeennvie unmezpanvl
5. CdopmynupoBaTs 1 gokazats ¢popmyiny HeroTona-JleliOHuma.

1 .
6. Haitry lim x_2resint dt
) x-0 x? )

7. CdopMynupoBath onpeaesieHne HeCOOCTBEHHOTO HHTErpaia OT HEOTPaHUICHHOM
byHKIMN.
8. CdopmynupoBaTh U J0Ka3aTh MEPBBIA MPU3HAK CPABHEHHUSI JIJIsI HECOOCTBEHHBIX
WHTETPAIOB OT HEOTPAHMUYEHHBIX HA MMPOMEKYTKE PYHKIIHA, T.€. JUIS UHTErPaIoB 2 poJa.
Tema Yucnogvie psowi.
9. CdopmynupoBath U 0Ka3aTh NpU3HaAK J[puxiie CXOIUMOCTH YHCIOBOTO Psija.

. by
10. Ecm psin ), aycxomurcsa u lim —= 1, TO MOKHO JIM YTBEPKAATh, YTO Pl
n—oo Un

> b,, cxogurcs?

(-pn
11. MOHO JTi IEPECTaBUTh ClIaraeMbIe YUCIIOBOTO Psiia ), Yok 9TOOBI CyMMa
n+vyn

IIOJIyYEHHOI0 psifia paBHsAnach 10?

Tema DyHKYyUU MHOGUX NEPEMEHHBIX
12. ITycte ¢ynknus f HenpepsiBHA. Jlokazath, uTo MHOKeCTBO D Touek mpoctpancTBa R"

JU1st KOTophiX { f(X1,X2,...Xn)>0} oTKpBITO. (MOXHO cunTath, 4T0 D MHOXECTBO Ha
wrockoctu: D= {f (x,y) > 0})

13. Jloka3atp, 4TO €CJIM YUCIOBBIE MOCAEAOBATEIIBHOCTH Xn U Yn ABIISIFOTCS
byHIaMEHTATBHBIMH, TO TIOCIIECIOBATEIHBHOCTD TOYEK (Xn , Yn ) SBISETCS
byHIaMEHTATHHOM.

14. 3anucats onpenenenune nuddepeHmpyeMocty GyHKIMHN ABYX epeMeHHbIX. [IpuBecTn
TEOMETPUUECKYIO MILTIOCTPAINIO MOHATUS AUPGEepeHIUPYEMOCTH JUIsl ciayyast GyHKITUH
JIBYX EPEMEHHBIX.



Tema 1. Qucnosvie MHOCECMEA U NOCIEO0BAMETTLHOCU oann
[TpuBenens! GOpMyIHUPOBKU

OnpeesieHUs OrPaHUYEHHOTO0 CBEPXY MHOKECTBA; 0.5

AKCHOMBI O CYILIECTBOBAHUH TOYHOW BEPXHEH I'PAHU Ul YACIOBOIO 0.5 16amn
MHO>KECTBA.

[IpuBeneHs! GOpMyIUPOBKH

CHCTEMBI BIO)KEHHBIX IIPOMEKYTKOB; 0.5

TeopeMsl Beliepmirpacca, 0.5 1.5
TEOPEMBI O BIIO)KEHHBIX OTPE3Kax. 0.5 Oama
[IpuBeneHs! GOpMyIUPOBKH

onpeneneHus GyHIaMEeHTaTILHOMN MOCIE0BATEIIPHOCTH, 0.5 2
CXOJISIIIEHCs TTOCIE0BaTEILHOCTH; 0.5 Oajuta
MIPOBEICHO JTOKA3aTeNbCTBO (DAKTa, UTO CXOAIIASNCS Ho 1
MOCIIE0BATEIBHOCTD SABJSETCS PyHIaMEHTAIBHOM. Oamna
[TpuBenens! GOpMyIHUPOBKU

OIpeeNIEHUs IOANOCIEA0BATEILHOCTH U YACTUYHOTO IIPEEIa; 0.5 2
CXOZsIIENCs TOCIEN0BATEIbHOCTH; Oamna
IPOBEICHO JI0KA3aTeIbCTBO METOAOM OT MPOTUBHOTO, YTO €CIHU Y Ho 1,5
NOCJIEI0BATENBHOCTH {X;, } HET KOHEUHBIX YaCTHYHBIX MPEJIEIIOB, TO Oama

|27 | = 0.

Tema 2. Ilpeden u nenpepvi6HOCMb QYHKYUU.

[IpuBeneHs! GOpMyIUPOBKH

omnpenenenus npenena ¢yukuuu f(x) npu x - —oco mo Ko, 0.5 1 6amt
IIOCTPOEHO OTPHUIAHUE K ONpeaeicHuto npeaena Gpyukuuu f(x) npu 0.5

x — —oo o Komm.

[TpuBenena hopmyaupoBKa

oTIpeieNIeHus] HeTIPephIBHOM (PYHKITNH 1 TIepBOil TeopeMbl bosbliano- | (0.5 2
Kommu ayist pyHKIIMM, HEMPEphIBHON HA OTPE3KE; 6amia
MPUBEACHO T0KA3aTeNIbCTBO MepBOM TeopeMbl bonbrano-Komm st Jo 1,5
(GyHKIMI, HEMIPEphIBHBIX HA OTPE3KeE. 6amia
[IpuBenena popmynupoBka 0.5 1.5
orpezieNieHus] HeMpepbIBHOM B TOUKE (YHKIINH; 6aria
IPOBEICHO JI0KA3aTEIbCTBO Pa3pbIHOCTH (PYHKIMH J{UpHXie B KaX10H Jlo 1

TOYKE

Oaa




8 | [IpoBeneHo moka3aTenbCTBO (hakTa COXpaHEHUs 3HaKa (PYHKIIMH HA 1 2
IIPOMEXKYTKE; Oamna
Joka3zano, yto cyniectByer mQ0 Takoe, yTo JUIsl BCEX X U3 OTpe3Ka 1

[a,b] |f ()| =m.

Tema 3. I[Ipouseoonvie u ougpghepenyuanvt yHxyuu.

9 | ChopmymnupyiiTe TeopeMy 0 IPOU3BOJHON YACTHOTO JABYX (PYHKIIHIA. 0.5 0.5
Oamna
1 | IlpuBenena popmynupoBKa 1.5
(0 | TEOpEeMBI O JOCTATOYHOM YCJIIOBHH JIOKAIBHOTO KCTPEMYyMa JTBaXKIbI 0.5 6amia
muddepeHrpyeMoit GyHKIIUN B TaHHOUW TOUKE,
NIPUBEJICHO JI0KA3aTEeILCTBO TEOPEMBI. Io 1
Oanna

1 | IIpuBenena popmynupoBka
1 | omperneneHus BBITYKIOH Ha MPOMEXyTKe QyHKINY; 0.5 1 6amn
CdopmynupoBaHa TeopeMa O T0CTaTOYHOM YCIIOBHH BBITYKJIOCTH 0.5

muddepeHpyeMoit QyHKIHH.

1 | IlpuBenena popmynupoBKa

2 | ompeneneHus TOUYKH YCTPaHHUMOTO pa3psiBa GyHKmH f(X); 0.5
Beruncie f(x) 1
000CHOBAHO JoomnpeacncHa q)yHKL[H;I 110 HEIPEPBIBHOCTHU B TOYKE 0.5 3
YCTPAaHUMOTO pa3phiBa; Oamna

Ho 1

BBIUKCJICHA [0 OMpPEEICHUIO IepBasi MPOU3BOIHAS B TOUKE X=4. Oamia
[IpoBenena mpoBepka ¢akra, uto TuHEHHas QyHkuus ynosiersopser | 0.5 1.5

3 | TpeboBaHUAM; Oamna
Joxazano, yto mro0as apyras GyHKIHS ¢ TAKHMH CBOHCTBaMHU Ho 1
COBIAJAET C JIMHEWHOM. Oayuta

TunoBoil BApUAHT 3K3aMeHAUMOHHOH padoThI 32 3 ceMecTp
bnok 1

1. Ecnmu  ducrnoBas — mocnemoBaTeNbHOCTh  Q  CXOOUTCS, a  (yHKIMOHAJIbHAS
MOCIICIOBATEIBLHOCTD f, (X)CXOMUTCS pABHOMEPHO HAa MHOXKECTBE X K OPAaHUYCHHOU (PYHKIIUH
f(x), TO Mpou3BeIEHNE ITUX MOCIEAOBATEIILHOCTEN CXOIUTCS paBHOMEPHO Ha X .

2. CdopmynupoBath U J0Ka3aTh TEOPEMY O paBHOMEPHOH CXOAWMOCTH U HENPEPHIBHOCTH
Ui (QYHKIIMOHAIIBHOTO PAJa.



sinnx

3. Haiit o6nacth E CyIiecTBOBaHHS CyMMBI Psiia ), peq 7— W UCCIIEI0BATh €€ Ha
n3
QG pepeHIPyEMOCTb.
-1
4, Boruuciute [ s (Zm=1  ne™)dx, chopMynmpoBas HEOOXOINMBIE TEOPEMBI.
bnok 2
5. ChopmynupoBath U J0Ka3aTh TeopemMy 0 auddepeHInpyeMOCTH HHTETpaIa,
3aBUCSILErO OT IapameTpa.
6. Pasnosxuts f(x)=(x 2+ 1)cos?(m x) B cTENEHHOH P B OKPECTHOCTH
Xo=-1. HaiiTu uHTEpBa CXOOAUMOCTH MOJYYEHHOTO Ps/Ia.
7. CdopmynupoBatsb u gokazath Teopemy Deiiepa. ChHopMynupoBarthb CIeICTBHS U3 HEE.
8. Hamucate B obmem Buae psag Oypbe QyHKIIUUA MO TPUTOHOMETPHUYECKON CHUCTEME C

dopmymnamu st Kodpuuuentos. Haiitu koapduuument a, psna @ypwse pynkmun f(x) = 2 —
x,x € [1,2)

bnok 3

9. [MpuBecTn puMep QYHKIIMU ABYX NEPEMEHHBIX, KOTOpasi HEMPEPhIBHA U OrpaHHUYeHa Ha
3aJIaHHOM OTPAaHMYEHHOM MHOXKECTBE, HO HE JIOCTHTaeT Ha 3TOM MHOXXECTBE CBOCH TOYHOM
BepxHel/HkHel rpanu. [IpuBenure HeoOxoaumblie HOPMYITUPOBKH U 0OOCHOBAHHS.

10. CdopmynupoBaTh TeOpeMy O 3aMEHE TIEpEMEHHBIX JIsl ABOWHOTO MHTerpana. [lepeiitu k

TOJIIPHBIM KOOPIMHATAM B ABOIHOM HHTerpane [ p f(x,y)dxdy, rne obnacts D olpezaensercs
HEpaBEHCTBAMMU:

0y2x, x2, x2+y2>1.

1. 3anucath hopmyny ['prHa 1 yCIOBHS €€ TPUMEHUMOCTH.

12.  Ilycrs ¢pysxmuu P(X, y) 1 Q(X, y) HenpepbsiBHBI B obsiactu G. Eciu ay1st mo0BIX 1BYX

(ukcupoBaHHbIX Touek A ¥ B € G kpuBOJIMHElHBIA HHTerpan [ Pdx + Qdy ue 3aBucur ot

IyTH UHTETPUPOBAHUSA, TO CYIIECTBYET PyHKIUA U(X, y), Takas, uto du(x, y) = P(x, y)dx + Q(x,
y)dy.

x2

13. [TycTs 1(t) — niuHa KPUBOW HA MTIOCKOCTH, 3aJaHHON YpaBHEHUEM Y = 5 0<x<t.
N (5
Haiitu 20}
t2
Kpurepun onenuBanuns
[Tokazarenun Kpurtepun 4-0abHas TIKaIa

(YpoBeHb OCBOCHUS)

OIIK-1 IonHOCTBIO  PACKPHITO  COAEpIKaHUE OrauuHo

3HATE: BOIIPOCOB, PEIIICHEI 3a/1a4H, (IOBBILICHHBIH yPOBEHD)
OmnpenencHue MOHATHI M TEPMHHOB

MOHSTHE HKIIMOHAJIbHOTO sI71a;
bynxu paa, YETKOE, JOKA3aTENbCTBA 000CHOBAHET;

PaBHOMEPHON  CXOAMMOCTH,  HOHATHC | 6 herri0 nemons30BaHE! TEPMIHBI 1
CTCNEHHOTO  psxa, pama  Dypwe; | yopgrus:

YCIIOBUSL  TIPCACTABICHHUS  QYHKUMH | CrymeHT  apryMeHTHpOBAaHO — 1aeT
CTENIEHHBIM panoM U psagoM Dypee; OTBETHI, pelIaeT 3aJayd, CBOOOJHO,
MOHATUS KPATHBIX U KPUBOJIMHEMHBIX | JIOTHYHO U MOCICAOBATEIBHO U3JIaraet
WHTETpaJIOB; WX  (U3WYECKWd W | MaTepuai

TEOMETPHUYECKUI CMBICIT.

YCBOGHO W  PAacKpBITO OCHOBHOE Xopoo
YMeTh: COJZCPKAHUC y‘{C6HOFO Marepuania, (63303],11}'[ ypo];eH],)




— HaXOJUTh 00JIACTh CXOAUMOCTH (.p.;

HAXOIWTh CYMMY psifa, HCHONB3YS
muddepeHupoBanme u
WHTETPUPOBaHUE pAnoB; YMETh

packianeiBaTh  (YHKOHIO B PsX
Tetinopa; 2l-neprogudecKkyro, 4€THYIO,
HEYETHYI0, HAa KOHEYHOM IIPOMEXKYTKE -
B pan Dypbe; BBHIYKCIATH JBOWHBIE,
TPOMHBIE HHTEIPAJIBIL.

Baagern:

— MaTEMaTHICCKUM aIapaTomM
MaTEeMaTUYECKOI0 aHaJIN3a;

— HaBbIKaMHU KCIIOJIb30BaHUS amnmnapara
MaTeMaTHIECKOTO aHAIH3a IPH
peIIeHNN KOHKPETHBIX 3aad.

OnpezencHue TMOHIATANH JTOCTATOYHO
YEeTKOE, OJHAKO B JIOKA3aTEIbCTBAX
eCTh  HEOONBIINE  MNPOIYCKH U
HE3HAYUTEIbHBIC OINUOKH;
Homymiensl  HeOONbIIME OIMOKA U
HETOYHOCTHU B HCTOJIb30BAHUU
TEPMUHOB U MOHATHIA;
CryneHt JIOCTaTOYHO
apryMEeHTHPOBAHO OTBETHI,
pemiaer 3a1a4H, JOCTATO4HO
cBO0OOIHO, JIOTUYHO "u
MOCIIE0BATENLHO OTBEYaeT Ha
BOIPOCKI, OJHAKO OTBETHI COACPIKAT
HEOOJIBIIINE HETOYHOCTH.

Jact

YCBOGHO  OCHOBHOE
yueOHOrO Mmarepuaa,
u3JI0KeHne pparMeHTapHoe;
OrmpezeneHne MOHATUH HEOCTATOYHO
YeTKkoe, B JOKa3aTelIbCTBaX €CTh
MIPOTYCKH M OIIHOKH;

JomynieHpl omMuOKH ¥ HETOYHOCTH B
HCIIOJIB30BAaHUY TEPMUHOB ¥ OHSTHH;
CryneHt JIEMOHCTPUPYET
HEJOCTaTOYHOE  YMEHHE  JiaBaTh
apryMEHTHPOBAHHBIE ~ OTBETBI U
IPUBOAUTH IPUMEPBI, HEAOCTATOYHO
cBO0OOJIHO, JIOTHYHO i
HOCIIEJ0BATEILHO OTBEYaeT Ha
BOIIPOCHI.

coJllepKaHHe
0JHAKO

Y I0BIETBOPUTEIHHO
(TTOpOTOBBIN YPOBEHB)

OTBeT HEBEepHbIf, HE PACKPBITO
OCHOBHOE COJIep)KaHKe MPOTrpaMMHOTO
marepuana;

Jomymensl  rpyOble  OMIMOKM B
(hopMyIMpPOBKAaX U B JIOKA3aTEIbCTBAX

b
Honymenst  rpyOble  ommOku B
UCIIOJIb30BAaHUU TEPMHUHOB M HOHSTHIA;

CryneHt JIEMOHCTPUPYET
HETIOHNMAaHHue MIOCTABIICHHOTO
3aJaHus], 3aJaHue HE BBINOJIHEHO
MOJHOCTHIO ~ WJIM  BBIIIOJHEHO €

rpyOBIMH OITHOKaMHU.

HeynoBneTBoputesbHO
(YpoBeHb He c(hOpPMHPOBaAH)

2. [lepeyeHb KOMIIETEHUM, 3TANbI X (GOPMUPOBAHMS, ONIMCAHUE MTOKA3aTeJIel 1
KPUTEpPHeEB OLlCHNBAHMS KOMIIETEHIIHI HA PA3JIMYHbIX 3Tanax ux GgopMupoBaHus,
ONUCAHME IIKAJIbI OLleHUBAHUA

2.1. Illkana oueHnBaHus ¢(pOPMUPOBAHHOCTH KOMIIETCHIINI H ee ONUCAHHE

OueHuBaHUE YPOBHSA

JUCLIUIUIMHBI OCYHIECTBIISIETCA IO CIEAYIOLIEH TPEXYPOBHEBOH ILIKAJIE:

Ilopozoewiii yposens - TpeAnoaaraeT OTPaXEHUE TeX 0KUIAEMBIX PE3yJIbTaTOB, KOTOPHIE
OTIPEICNISAIOT MUHUMAIGHBIA HA0Op 3HAaHWA M (WJIM) yMEHUW U (MJIM) HABBIKOB, MOJIYYEHHBIX
CTYJECHTOM B pe€3yJIbTaTe OCBOCHUS TUCHUIUIUHEL. [I0pOroBhIil ypoBeHb SBiIsIETCS 0053aTENbHBIM
YPOBHEM 715 CTYJEHTa K MOMEHTY 3aBEPLIECHUS] UM OCBOCHMSI JTAHHOW JUCLIUILINHBI.

C(OPMHPOBAHHOCTH KOMITETCHIIMH B TPOILECCE OCBOCHHSI




IIpooeunymeiii ypogens - MpeANonaraeT cocoOHOCTh CTYAEHTA HCIOJIb30BaTh 3HAHMUS,
YMEHUS, HAaBBIKU M (WJIM) OMBIT ACATEIbHOCTH, NMOJYYCHHbIE MPU OCBOCHUM TUCIMILIMHBI, IS
peeHus npodeccuoHabHbIX 3aaa4. [IpoABHHYTBIN YPOBEHb IPEBOCXOIUT TOPOTOBBII YPOBEHb
10 HECKOJIBKUM CYILIECTBEHHBIM IIPU3HAKAM.

Buicokuii  ypoeens - peAnonaraeT CHocoOHOCTb CTYAEHTAa MCIOJb30BaTh MOTEHIIHAN
UHTETPUPOBAHHBIX 3HAHUH, YMEHUH, HAaBBIKOB U (MJIM) OIBITA AEATEILHOCTH, MMOJYYECHHBIX MPU
OCBOCHMM JUCUMUIUIMHBI, [UIA TBOPYECKOTO pELIEHHs NpOPEeCCHOHATBHBIX 3a7ady U
CaMOCTOSITENIFHOTO TIOMCKAa HOBBIX MOJXOAOB B HUX pEUICHWU IyTeM KOMOMHHPOBAHUS U
UCIOJIb30BAaHUSI M3BECTHBIX CIOCOOOB PpEIIEHUS MPUMEHUTENBHO K KOHKPETHBIM YCIOBHSIM.
BrIcokuii ypOBEHBb IPEBOCXOJUT IIOPOTOBBIN YPOBEHB 110 BCEM CYILIECTBEHHBIM IIPU3HAKAM.



2.2. IlepeyeHb KOMIIETEHINH, 3TaNbl HX GOPMHUPOBAHNS, ONIMCAHNE NTOKA3aTeJell 1 KpUTepHeB OLeHNBAHUSI KOMIIeTEHIMII HA Pa3/IMYHbIX
ranax ux GopMHUpPOBaAHMS

o dransl IxaJja u KPpUTEPUU OLEHMBAHUST KOMIIETEHIUIA
OpPMH- Ha pa3jJM4YHbIX 3Tanax ux GopMupoBaHus
Koz (bop IMokasarenn
@®opMa KOHTPOJIA | pOBaHUS
KoMIIe- OLlCHUBAHMSI ” =
(Ne TeMbI IToporoeslii IIpOABHAYTHII YPOBEHE Beicokuii
TCHIIHH (pa3nesia) YPOBEHb P y yp YPOBEHb
OomenpodgeccuoHalbHble KOMIIETEHIIUN
OIIK-1 KonTponbHbie 1-16 3HaTh: 1.Bocnpoussenenue 1. Bocnpoussenenue | 1. BocnpouspeneHue OCHOBHBIX
paboTsl, MOCTAHOBKU 3aJa4 OCHOBHbIX OIIPE/CICHII U | OCHOBHBIX ~ TEOpEM  Kypca. | TeopeM Kypca. BoinonHenue B
3aganust s MaTEeMaTHYeCKOro (hopMyITHPOBOK TEOpEM YMeHHe NpPOBECTH OCHOBHYIO | MOJIHOM O0ObEMe BCEX BBIKIAJOK,
JloMariHeR paboThl aHanmm3a; (QyHKIMH OMHOW | Kypca. YMeHHe 4acTh JIOKa3aTeNbCcTBA | 000CHOBaHHE PACCYXKICHUH B

10 TEMaM
Ne 1-16
3aueT
DKk3aMeH

1 HECKOJIBKHUX
NepeMeHHbIX (IIpeaesbl,
HETNPEPHIBHOCTH,
NIPOMU3BOJHBIE H
nmuddepentmansi,
uccieioBaHue QyHKIUH ¢
MIOMOIIBIO IPOU3BOJHBIX,
HHTETpajIbHOE
HCYHCIICHUE);
(hyHKIMOHATBHEIE
MOCTIEIOBATENEHOCTA U
psnsl; psast Dypoe;
Ymern:

BBIYHCIIATH IIPEIEIIbI
9JIEMEHTAPHBIX (DYHKLUHA
OJHOM U HECKOJIbKUX

NepEeMEHHBIX;
HAaXOJUTh  MPOHU3BOJHBIC
9NIEMEHTAPHBIX  (YHKLHUH
OOHOW W  HECKOJBKUX
MEePEMEHHBIX;

HAaXOMUTh  HKCTPEMYMBI
GyHKIHT;

BBIYUCJIATH 3JICMCHTAPHBIC
HUHTETPAJIBI;
MNPUMCHATH HMHTETPAJILHOC

KOPPEKTHO HCIOJIb30BaTh

MATEeMAaTHYECKYIO
CUMBOJIHKY.

2. VYMmenue
peuiath 3a7a4H,

TpeOyrompe MpPUMEHEHHUS
B JJIEMEHTApHBIX 3aj1auax
CTaHJAPTHBIX TIPUEMOB.

3.  BBEIYHCIICHHE
MPEIEeNIOB  3IIEMEHTapHBIX
GbyHKIMiHA OJTHOM
MEPEMEHHO
HETOCPEeICTBEHHO,
3aMeYaTebHbIX TPEICIOB
U HMX CJICICTBHIA, MpaBHia
Jlonmrans;

4. VYmMmenne
MPUMEHSTD HU3BECTHBIC
ANTOPUTMBI u
TEXHUYCCKHE

HaBBIKH: 3HAHHC

TaONMIBl TPOM3BOAHBIX U
paBuI

YTBEP)KIECHUH U  KOPPEKTHO
HCIIOJIb30BATh
MaTeMaTHYeCKYI0 CUMBOJIUKY

2. Ilonumanue cytu
METOJIOB  peIIeHMs  3ajad,
KOTOpbIE HE SIBIISIFOTCS
TUIMMYHBIMHU, HO WJIM 3HAKOMBI
CTYZI€HTaM WJIM OTJIMYAIOTCS OT
N3BECTHBIX

JUIIF B HEOOIBIION
CTEIICHN, YMEHHE OIPEAEIHUTh
TUI  3aJayd,  BO3MOXKHBIC
METO/IbI €€ PELICHUS.

3.YMeHHe BBIYUCIIITE
TIPEeICITBI
[IOCJIEI0BATENLHOCTEMH,
HAXOJHTh Mpenaenbl (GyHKIUH
HEMOCPEICTBEHHO, C TIOMOIIBIO
OCHOBHBIX JKBHUBAJIEHTHOCTEH,
npasuia JlonuTass u GopmMyIbt

Teiinopa; HaxoOUTb TOYKH
pa3pbiBa (hyHKIHN u
OHpe[[eJIﬂTI) UX THII,

4. Bnanenne

MpoI1iecce UX BHIBOJA. Y MEHHUE
BBLIZEIATH IJIaBHBIE CMBICIIOBEIE
aCIIEKTHI B JOKA3aTEILCTBAX.

2 INonumanue CyTH
TEOPETUYECKUX MOJIOXKEHUH u
BBIBOJIOB, CYTH METOIOB pELICHUs
3aJad, yMEHHE  CaMOCTOSTEIBHO
MPOBECTH PACCYXKICHHUS MIPU PELICHUH
3ajad, I  PEIICHHS  KOTOPBIX
TpeOyroTcs pasMBINIJICHUST U
CaMOCTOATENbHAS pa3paboTka
aIropuT™Ma JAeHCTBUH.

3. VYMmeHue  NOpPUMEHHTH
TEOPETUUECKUE 3HaHMS Ut
BBIYHCIICHUS TIPE/IEIOB,
UCCIeJOBaHMS GbyHKIMH Ha
HEIPEPBIBHOCTD, yYMEHUe
KIIacCH(HULIHMPOBATH TOUYKU Pa3phIBa.

4, Ymenne
NPOM3BOAHBIC (YHKIHH, 3aJIaHHON
SBHO M MapaMeTPUYeCKH, YMEHHe
BBIYHCIIATH MPOU3BOJHBIE U
JudQepeHIMaIbl BRICIIAX MOPSIKOB.

BBIYHUCIIUTH




HUCYUCJIICHUEC K PEHICHUIO

F€OMETPHUECKUX u
(u3nvecKkux 3aaay;
HACCIENOBaTh  psAbl  Ha
CXOJUMOCTbD;

pa3iokuTh (QYHKIHIO B
psn Oypee;

Buaaners:
HaBBIKAMU
pelieHus  MPaKTHYEeCKUX
3a7ad  MaTeMaTHYeCKOIO

aHaIM3a.

g hepeHIMpoBaHus,
yMeHHe HAaXOJIUTh
TPOM3BOTHEIC
JJIEMEHTAPHBIX  (YHKIMN

OJIHOM  mepeMeHHOH |
YacTHBIC  IPOU3BOJHBIC
M.

5. YMmenue
HAaXOAWTh  OKCTPEMYMBI
GyHKIMA W CTPOWTH
rpa@uKu  dJIeMEHTapHBIX
(hyHKIHH.

6. 3HaHMe
TaONMUIBI WHTETPANOB U
OCHOBHBIX METOJIOB

WHTETPUPOBAHUS, YMEHUE
BBIYHUCIUTh WHTETPANbl B
9JIEMEHTapHBIX CIydasx.

7. YmMmenue
MPUMEHHUTh WHTETPabHOE
WCYHCICHHE K pEIICHUIO
TEOMETPUYCCKUX 3a1ad.

8Ymenne

pa3NoXUTh (GYHKIHIO B
CTENEHHOH psiJl, OJIb3YSCh
CTaH/IapTHBIMU
pa3noKeHUSIMH

9. YMeHune BBIYUCIUTH
K03 pHULIUEHTHI psifa
@Dypbe B JIEMEHTapHBIX
CIIydasx.

10. HaxoxaeHnue n1BOMHBIX
UHTErpajoB, pacCTaHOBKA
HpeaenoB s
3JIEMEHTAPHBIX 00JIacTeH,
TIepexo/ K MOJIIPHOI
cUcTeMe KOOPJUHAT.
11.Beruncnenue
KPUBOJIHHEHHBIX
UHTErpanoB 1 u 2 Tunos B

TEXHUKOMN
nuddepeHITpOBaHUS
GyHKIUN OHOW IMEpEeMEHHOM,
YMEHUE BBIYUCIUTh YACTHBIC

NIPOM3BO/IHBIE u
muddepentmans BBICIINX
MOPSIAKOB  (DYHKIMH MHOTHX
NepeMEHHBIX.

5. Ymenne
nuccienoBaTth  (QYHKIUH €

MOMOIIBIO  TPOU3BOIHBIX U
MTOCTPOUTD UX TPAPUKH.
6. 3HaHWEe OCHOBHBIX

METOIOB HHTETPHPOBAHMUS,
yMEHHE BBIYHCIIUTH
HUHTETPAbI, TpeOyroIue
MMPUMCHCHUSA KOMGI/IHaI_Il/II/I

HECKOJIBKUX TIPHEMOB.
7. YMeHue npyuMeHUTh
HHTErpajbHOE HCUUCICHUE K
PEIICHUI0 TEOMETPHYECKUX U
¢u3ngeckux 3agad

8. Bianenne
TEXHUKOMI HCCIEI0BaHUS
(YHKIMOHAJBHBIX PSIOB Ha
CXOAUMOCTb.

9. YMeHHe paznoxuTh
(GYHKIMIO B CTEIEHHOH psil U
psan ®ypbe, 3HaHHE YCIOBUH
CYIIECTBOBAHUS Pa3I0KEHHMH.
[Mpumenenne PpasioKeHus
GyHKIIMA B CTENEHHBIE |
TPUTOHOMETPUYECKHE  PSIBI
TS TPHUOITMKEHHBIX
BBIUMCIICHUH M U pEIIeHUs
3a/1a4, UMEIONMNX (PU3NIECKHE

TIPHUJIOKCHHS.

10. 3HaHue CBOMCTB
HUHTETPaJoOB, 3aBUCALINX OT
napameTpa. Ymenue

5. YMeHue npuMeHsTh
METO/IBI g depeHITHATEHOTO
UCYUCIICHUS s HCCICIOBAaHUS

(YHKIMA M TTOCTPOEHUST T'paHKOB.
YMeHHE NPUMEHUTh TEOPETHYECKUE
3HAHMS JUISl PEIICHHS IMPaKTHYSCKHX
3aJa4, CBSI3aHHBIX C MPHUOJIMIKEHHBIMU
BBIYHMCIICHUSIMHU u peueHueM
ONITHMHM3AIIMOHHEIX 33714

6.3HaHNE OCHOBHBIX METO/IOB
UHTETPUPOBAHYS, YMEHUE BEIYUCIUTh
UHTETpabl, TpeOylomue NpUMEeHEHH s
KOMOWHAIIMU HECKOJBKHX TIPHEMOB.

7. VYMmeHue = OpPUMEHHUTH
UHTErPaTbHOC HCYHCIICHUE K
peuIeHuo TCOMETPUICCKHUX u
(busnveckux 3amay

Bnanenne TEXHUKOMN
UCCIICIOBAHHUS (YHKIIMOHATBHBIX
PSAI0B Ha CXOJAUMOCTb.

8. VYmenwe  passioKHTh

(YHKOHIO B CTENEHHOM pPSII M PAX
®Dypoe, 3HaHUE YCJIOBUH
CYyIIECTBOBaHUS Pa3JIOKEHU .
IIpumenenue pasznoxeHus: GQyHKIUH B
CTENEHHbIE W TPUTOHOMETPUUECKHE
pAnsl JUTSt MPUOITNKECHHBIX
BBIUHCICHUM W JUIsl pelleHus 3ajad,
UMCIOIIUX (PU3MYCCKHE MPHUIOKCHUS.
9. 3HaHHE CBOICTB HHTErpaios,
3aBUCSIIMX OT MapameTpa. YMeHue
HCCIIeI0BaTh HECOOCTBEHHBIE
WHTETPAIbl, 3aBUCAIINE OT IapaMeTpa
Ha CXOJMMOCTb. YMEHHE OIICHHUTh
BO3MOXKHOCTh WX TPHUMEHEHHS IS
pemeHrs KOHKPETHBIX 3a1ad.

10. Bramenne TEXHUKON BEIYUCICHUS
KpPaTHBIX, KPUBOJIMHEWHBIX U
MOBEPXHOCTHBIX UHTETPAJIOB U
MIPUMEHEHHUEM KPaTHbIX,




JJIEMEHTAPHBIX CITydasiX.
12. Pemrenue 3amau ¢
UCIIOJIb30BaHUEM
(usnveckoro u
TEOMETPUYECKOTO CMBICTA
KPaTHBIX
KPUBOJHHEHHBIX
HUHTETPAJIOB.

HCCIIEIOBaTh HECOOCTBEHHBIE
WHTETPalbl, 3aBHUCAIIAE OT
rnapamMerpa Ha CXOIUMOCTb.
YMeHue MNOpUMEHHUTb HX IS
pelIeHns KOHKPETHBIX 3a/1a4.
11. Bnagenue TeXHUKON
BBIUMCIICHUS KPATHBIX,
KPUBOJIMHEWHBIX U
ITOBEPXHOCTHBIX HHTETPAJIOB U
MIPUMEHEHUEM KPaTHBIX,
KPHUBOJIMHEWHBIX U
MTOBEPXHOCTHBIX HHTETPAJIOB
JUTA PELICHUS 33139 C
(uzmuecknM u
FeOMETPUUECKUM
coziepKaHUEM.

KPHUBOJUHEHHBIX M TTOBEPXHOCTHBIX
MHTETPAJIOB JUIsl PEILICHNUS 32124 C
(hU3MUECKUM M TEOMETPHUYECKUM
COZICPKaHHUCM.




3. MeToguueckue peKOMEeHIAUM MPeNnoJaBaTe/IIo0 1o npoueaype oueHuBaHUs 3HAHUM,
YMeHM, HABBIKOB U (MJIH) ONBITA AeSITeIbHOCTH, XaPAKTEPU3YIOIINX 3TANbI

¢GopMupoBanusi KOMIEeTEHIMH

[enpro mpomenypsl OIICHUBAHMS SIBIISIETCS ONPEICIICHUE CTETICHNU OBIAICHHS CTYIEHTOM
OKHJIaeMBIMU pe3yjbTaTaMU OO0y4YeHUs (3HAHUSAMHU, YMCHHUSMHU, HaBbIKAMH U (WJIH) OMBITOM
JIeATeIIbHOCTH ).

[Ipouenypa oueHMBaHMS CTETIEHU OBJAJACHUS CTYACHTOM OKHUIAEMBIMU pe3ylIbTaTaMu
00y4YeHHUs OCYIIECTBISIETCS C TOMOMIBIO METOAMYECKUX MAaTePUAIIOB, MPEACTABICHHBIX B pa3/ieie
«TuroBble KOHTPOJIbHBIE 3a/laHUs WJIM UHBIE MaTepuaibl, HEOOXOIUMBbIE IJi OLIEHKH 3HAHMIA,
YMEHHI, HABBIKOB M (WJIM) OIbBITA JEATEIHHOCTH, XapaKTEPU3YIOMIMX ATarbl (GOPMUPOBAHUS
KOMIIETECHITHAI

3.1 Kputepun oneHUBaHMS CTENEHN OBJIA/ICHUS 3HAHUSIMH, YMEHUSAIMH, HABBIKAMU U
(W1K) ONBITOM /IeSITeJIbHOCTH, ONPeAe/Aolue YPOBHU c)OPMUPOBAHHOCTH KOMIIETEH Ui

IToporoBelif ypoBeHb (00IIKE XapaKTEPUCTUKH):

BJIa/ICHHE OCHOBHBIM 00bEMOM 3HAHUH MO MpOrpaMMe IUCHUTIINHBL;

3HaHUE OCHOBHOW TEPMUHOJIOTUM JaHHOM OONacTH 3HAaHUM, CTHIMCTUYECKH
rpaMOTHOE, JIOTMYECKH TPAaBUIBHOE W3J0KEHHE OTBETa Ha BOIPOCH 0e3
CYIIECTBEHHBIX OIINOOK;

BJIAJICHUE UHCTPYMEHTAPUEM JUCUUILIMHBI, YMEHUE €T0 UCI0JIb30BaTh B PELICHUN
CTaHJApTHBIX (TUIIOBBIX) 3a/1a4;

CIOCOOHOCTH CaMOCTOSITEIHLHO MPUMEHSATh THIIOBbIE PELICHUSI B paMKax padodeit
MpOrpaMMbl TUCHUILIINHBI;

YCBOEHHE OCHOBHOW JIUTEpaTyphbl, PEKOMEHIOBAaHHOW paboueill mporpaMMoin
JTUCHUTLITUHBI;

3HaHHUE 0a30BBIX TCOPUH, KOHIIETIIINI ¥ HAIPABIICHUH 110 H3y4aeMOM JUCITUTIINHE;
camMoCTosITeNlbHAsT paboTa HAa TNPAKTHUYECKUX U JIAOOPATOPHBIX 3aHSTHSIX,
MEePUOJNYECKOE y4acThe B TPYMIOBBIX OOCYKIEHUSX, JOCTAaTOYHBIN YpOBEHb
KYJIbTYpPbI UCIIOJIHEHHUS 3aJJaHU M.

[TponBuHYTHIN ypoBeHD (00IINE XapaKTEPUCTHKH):

JOCTaTOYHO TIOJIHbIE W CHUCTEMAaTH3UPOBAHHbIC 3HAaHHUA B 0O0BEME MPOTrPaMMBbI
JTUCIUIUTAHBL,

UCTOJb30BAHUE  OCHOBHOM  TEPMHUHOJOTMM  JaHHOM  oOjacTé  3HaHUM,
CTHJINCTUYECKH TPaMOTHOE, JIOTHYECKH MPAaBHJIBHOE H3JI0KEHHWE OTBeTa Ha
BOIIPOCHI, YMEHHE JEJIaTh BBIBO/IBL;

BJIa/ICHUE UHCTPYMEHTAPUEM JIUCHUIUIMHBI, YMEHHE €r0 UCIOJIb30BaTh B PEIICHUN
yueOHBIX U MPO(eCcCHOHANBHBIX 3a/1aY;

CIIOCOOHOCTBh CaMOCTOSITETILHO pellaTh CIOXKHBIC 3a1a4du (MpoOJIeMbl) B paMKax
paboueii mporpaMMbl AUCHUTUINHBL;

YCBOEHHE OCHOBHOM U JIONIOJIHUTEILHOM JINTEpATyphl, PEKOMEHI0OBAaHHOM paboueit
IIPOrpaMMOM TUCHUIUINHBI;

YMEHHE OPUEHTUPOBATHCSA B 0A30BBIX TEOPUAX, KOHUEHIUAX U HAMPABICHUSX IO
M3y4aeMOH IUCLHUIIIIMHE U JaBaTh UM CPAaBHUTEIIbHYIO OLIEHKY;

caMocCTosITeNIbHasl padoTa Ha MPAKTUUYECKUX U TaOOPATOPHBIX 3aHATHUAX, YUaCTHUE B
IPYIIOBBIX 00CYKICHUSAX, BEHICOKUN YPOBEHb KYJIbTYPbI HCIIOTHEHUS 3aJaHUM.

Bricokuii ypoBeHb (00IIME XapaKTEPUCTUKH):

CHUCTeMAaTH3MpPOBAaHHBIC, TJIYOOKHE U TIOJHBIE 3HAHUS [0 BCEM pasjeiam
JUACIUATUIMHEL

TOYHOE MCIOJIb30BaHNE TEPMUHOJIOTUU JaHHOW O0JIACTH 3HAHWM, CTUIUCTHYECKU
IrPaMOTHOE, JIOTHYECKHU TPABWIHBHOE H3JI0KCHHE OTBETa Ha BOIPOCHI, YMEHHUE
JleJIaTh 00OCHOBAHHBIE BLIBOIBL,



e (e3ynmpeyHoe BJAJCHWE HWHCTPYMEHTapueM JUCHMIUIUHBL, yMEHHE  €ro
MCIIOJIb30BaTh B TOCTAHOBKE U PEIICHUH HAYYHBIX U TPO(HEeCCHOHANBHBIX 3a1a4;

® CIIOCOOHOCTH CAMOCTOSITEIIBHO M TBOPYECKH PEIIaTh CIOKHBIC 3371a4H (ITPOOIIEMBI)
B paMKax pabodeil mporpaMMbl TUCHUTIITNHBL

® T[0JIHOE M TIIYOOKO€ YCBOEGHHE OCHOBHOM U JIOTIOJHUTEIBHOW JIMTEpaTyphl,
pEeKOMEHI0BaHHOH pabovell mporpaMMOi TUCIMILIHHEI,

® yMEHHE OPUEHTUPOBATHCS B OCHOBHBIX TEOPHSIX, KOHIIETIIHUSIX 1 HAIIPABICHUSIX 110
M3Yy4aeMOU TUCHUILINHE U JaBaTh UM KPUTHYECKYIO OLICHKY;

® aKTHBHAs CaMOCTOSITEIbHAsl paboTa Ha MPAKTUYECKUX U JTAOOPATOPHBIX 3aHATHIX,
TBOPUYECKOE Y4acTHE B TPYIIOBBIX OOCYKICHHIX, BHICOKUN YPOBEHb KYJIBTYPHI
HUCIIOJIHEHUS 3aJaHUH.

3.2 Onucanue npoueaypbl BHICTABJICHUS] OLCHKH

B 3aBucumocTH OT YpOBHSI COPMHPOBAHHOCTH KaXKIOW KOMIICTCHIIMH MO OKOHYAHHU
OCBOCHMU JUCHUIIIIMHBI CTYACHTY BBICTABJISICTCS OLICHKA. I[J'DI AUCHUIIIIMH, U3Yy4YaCMbIX B TCUCHUC
HECKOJIBKUX CEMECTPOB, OIICHKA MOYKET BBICTABIISITHCS HE TOJIBKO [0 OKOHYaHHUH €€ OCBOCHHSI, HO
U B MPOMEXYTOYHBIX CEMECTpax. Bua OMEeHKHU («OTIMIHOY», «XOPOIIOY, «yIOBICTBOPUTEILHOY,
«HEYIIOBIICTBOPUTEIBHOY», «3aUTEHO», «HE3AUTCHO») OIpeaensercs pabdodyeil mporpaMmon
JUCHUITIIMHBI B COOTBETCTBUH C y‘ICGHBIM IIJIAaHOM.

OneHKa «OTJIIMYHO» BBICTABISIETCS CTYICHTY, Yy KOTOPOTO KaKAas KOMIETCHIUS
(TMTOJIHOCTBIO MJIM YaCTHYHO (hopMupyemas JaHHOM TUCIMIIMHOM) cOpMHpPOBaHA HA BHICOKOM
YPOBHE.

OneHka «XOpOIIO» BBICTABISICTCS CTYIACHTY, Y KOTOPOTO KaXKJIas KOMIIETCHIIUS
(TTOTTHOCTBIO WM YACTUYHO (popMUpyeMasi TaHHOUN JUCIUTIINHON) chopMUpOBaHA HE HIDKE, YEM
Ha IIPOABUHYTOM YPOBHE.

OneHKa  «yHOBJICTBOPUTEIBHO»  BBICTABISACTCS CTYIEHTY, Yy KOTOPOTO KaKIas
KOMITETEHIIHS (ITOJHOCTBHIO MIIM YaCTUYHO (popMHUpYyeMasi JaHHOW JUCHUIUIMHON) chopMHUpOBaHa
HE HIKE, YeM Ha ITOPOTOBOM YPOBHE.

OreHKa «HEYIOBJIETBOPUTEIBHO» BBICTABISETCA CTYJCHTY, Y KOTOPOTO XOTS OBl O/HA
KOMITETEHIIHS (TIOJIHOCTBIO WJIM YaCTUYHO GopMHpyeMasi TaHHOW TUCIUTINHOMN) chopMHUpOBaHa
HUKE, YeM Ha TIOPOTOBOM YPOBHE.

O1eHKa «3a4eT BBICTABISIETCS] CTYICHTY, Y KOTOPOTO KaKAast KOMIETESHIHS (TTOTHOCTHIO
WY YaCTUYHO (popMHUpyeMas JaHHOM TUCIUILTUHON ) chopMUpOBaHa HE HUXKE, YeM Ha IIOPOTOBOM
YPOBHE.

OI.[GHKa «HE3AaYTCHO» BBICTABJIACTCA CTYIACHTY, Y KOTOPOTO XOTA 6]:1 OJHa KOMIICTCHI A
(TTOTHOCTBIO WM YACTUYHO (popMUpyeMasi JaHHOW AUCITUIUTMHON) chopMUpoBaHa HUXKE, YEM Ha
IIOPOT'OBOM YPOBHE.



Ipuiio:xkenune Ne2 k padoyeid nporpaMme I CHUANINHbBI
«HHdopmaTuKka U NIpOrpaMMHpPOBAHHE»

MCTOIII/I‘ICCKI/IC YKazaHuA NJI CTYACHTOB 110 OCBOCHHIO TUCITUIIJIHNHBI

OcHoBHO# (hopMoif 3110KeHUsT y4eOHOro MaTepuraa 1o AUCIUIUInHE « MaTeMaTHuecKuit
aHaIM3» SABISIOTCA JIGKIMM . B XoJe JIEKIMOHHBIX 3aHATHH HEOOXOAWMO BECTH
KOHCIIEKTUpOBaHHEe y4eOHOro marepuana, oOpamas BHHMaHHe Ha  (QOPMYIHUPOBKH,
pacKphIBAIOIME COJCP)KAHUE TEX WJIM HMHBIX IOHATHH, Ha IOCIEJOBAaTEIbHOCTH BBIBOJIOB,
UCTIOJIb30BaHUE TIPU JIOKA3aTENbCTBE TE€X MM HMHBIX (PakTOB. MOXXHO OCTaBUTh B paboumx
KOHCIEKTaX IIOJIs, HAa KOTOPBIX JENaTh Pa3lM4YHOTO pOJA ITOMETKHM M3 PEKOMEHJIOBAaHHOM
JUTEpATyphl, JOMOJHSIOUIME MaTepuai JEKIHMHU, a TakKe BOMPOCHI C LENbI0 YSCHEHHS
TEOPETHYECKUX BBIBOJOB. [0 OOJBIIMHCTBY TEM NPETyCMOTPEHBI MPAKTHYECKHE 3aHATHS, HA
KOTOPBIX HPOMCXOJUT 3aKpEeIUIeHHEe JIEKIMOHHOTO MaTepualia IyTeM HPUMEHEHHS ero K
KOHKPETHBIM 3asadaMm. [IpakTudeckue 3aHATHS MPOBOISTCS IS BEIPAOOTKH HABBIKOB PEIICHUS
NPaKTUYECKUX 3aJad M JIy4lIero ycBOCHHs y4yeOHOro marepuaia. B Hayanme MmpakTHYECKOro
3aHATHS MPOMCXOAUT OOCYXKAEHUE 3a/1ad, PEIICHHBIX CTYACHTAMHU CAMOCTOSITEIBHO J0Ma. DTO
BO3MOXHOCTh JJISi CTYACHTOB elle pa3 OOpaTHTh BHMMAaHUE HAa HE HEMOHSATHBIC JI0 CUX IOp
MOMEHTBI 1 OKOHYATEIILHO pa3o0path ux. [IpenogaBarens MOKET BEIOOPOYHO MTPOBEPHUTH 3AITHCH
C CAaMOCTOATENIBHO PELICHHBIMH 3a7jadyaMHt. J[J1s1 yCIIemHOro 0CBOCHUS AUCIUILTMHBI OY€Hb Ba’KHO
pelIeHne JO0CTaTOYHO OOJIBIIOrO KOJIMYECTBA 3a/1a4, Kak B ayIUTOPUH, TaK U CAMOCTOSITETIHHO B
KadyecTBE JOMAIIHUX 3amaHuid. [Ipumepsl pemeHus 3amad pa3OuparoTcs Ha JEKIUSAX U
NPAaKTHYECKUX 3aHATHAX, NMPH HEOOXOAMMOCTH TO Hambojee TPYAHBIM TeMaM IPOBOMASATCS
JIOTIOJTHUTENbHBIE KOHCYNbTalMu. OCHOBHAs LeNb pelIeHUs 3agad — IIOMOYb YCBOHTH
(dyHIaMeHTaIbHBIE TOHSATHS W OCHOBBI MAaTeMaTH4ecKOro aHaiu3a. B Xoie MoAroToBKH K
NPAaKTUYECKOMY 3aHATHIO HEOOXOIUMO MPOYHUTATh KOHCHIEKT JIEKLIUH, H3YyYUTh OCHOBHYIO
JUTEPATypy, O3HAKOMUTHCSA C IOMOJHUTEIBHOM suTeparypoll. [IpM MOATOTOBKE K JEKIHAM,
3aHATHUAM, KOJUIOKBHYMY, 3K3aMEHY HEOOXOJUMO JeNaTh 3alUCH. 3allUCH TOMOTAIOT MOHSThH
HOCTPOEHHE M3Y4aeMOro MaTepualia, BBIACIUTh OCHOBHBIC MTOJIOKEHUS, TIPOCIECANTD UX JIOTHKY.
BooO6iie, Gonbinioe BHUMaHHE JODKHO OBITH YJIEJNEHO BBINOJIHEHUIO JOMAaliHed paboTel. B
Ka4yecTBE 3aJaHMi JUIi CaMOCTOSTEIbHOW pabOThI OMa CTYAEHTaM MpEUIaraloTcs 3a/add,
aHAJIOTHYHBIE PAa300paHHBIM Ha JEKIUSAX W TPAKTUUYECKUX 3aHATUSAX WM HEMHOro Oosee
CIIOJKHBIE, KOTOPBIE SBISIIOTCS PE3yIbTaTOM 00BEINHEHNST HECKOJIBKIX 0a30BbIX 3a/1ad.

Jlnsi IpOBepKHM M KOHTPOJIE  YCBOGHHUS TEOPETHUECKOTo MaTepHualia, NMpHOOpPEeTeHHBIX
MPaKTUYECKNX HAaBBIKOB palbOThl ¢ ammapaTtoM aud@depeHaIbHOrT0 W HWHTErPabHOTO
UCUUCIICHUS M TEOpUU DSAJOB, B TEUCHHE OOYUCHHs MPOBOAATCS MEPONPUATHS TEKyIIen
aTTECTaIlM B BUJE KOHTPOJIBHBIX pabOT M KOJUIOKBHYMOB. B KOHIIE KaXXJ0T0 cemecTpa H3y4eHHs
JUCLUUTUTMHBI CTYACHTHI CAAIOT 3a4eT MO MPAKTUYECKON YaCTH Kypca M 9K3aMEH.

OcBOHTH BOIPOCHI, U3JIaracMble B MPOIECCe U3YUECHUS TUCHUILUTUHBI «MaTeMaTHdecKnit
aHaJu3» CaMOCTOSTENIFHO CTYICHTY KpallHE CI0KHO. JTO CBSI3aHO CO CIOKHOCTHIO M3y4aeMOro
MaTepHuaa, BBICOKOH CTeneHbl0 abcTpakimu, 0oybuM 00beMoM Kypca. Ha mepBoM Kypce Bce
OCJIOXKHSIETCS. HEYMEHHEM MEPBOKYPCHHKA CAMOCTOSTEIBLHO MOJIy4aTh HHPOPMALIUIO U3 KHUT U
KOHCHEKTOB. [loaTOoMy mocemeHne  BceX AayAWTOPHBIX 3aHATHH SBISETCS COBEPIICHHO
HE00X0uMBIM. be3 yOpHBIX U PEeTyIISIpHBIX 3aHATHI B TEUEHHE CEMECTpa CaTh 3a4eT U 3K3aMEH
10 U'TOTaM W3y4YCHUS TUCIUIUINHBI CTYJICHTY IPAKTHUYECKH HEBO3MOXKHO.

Y4yeOHO-MeTOAMYECKOE O0ecTIeYeHHe CAMOCTOSITEIbHOH Pa0d0ThI CTYJIEHTOB MO TUCHHUILIUHE

Jlnst caMOCTOsATeNbHOM pabOThl PEKOMEHIyeTCsl UCIOJIb30BaTh y4eOHYIO0 IUTepaTypy U3
CITHCKa.

Taxke g mombopa y4ueOHOM JUTEpaTypbl PEKOMEHAYETCS MCIONb30BaTh IIUPOKUIN
CIIEKTP MHTEPHET-PECYPCOB:

1. DnekTpoHHO-0MOIMOTEYHAasT cUCcTeMa «YHHBEpcUTeTcKass OubimoTreka online»
(www.biblioclub.ru ) - smekTpoHHas OuONMOTEKa, obOecreunBaroias JOCTYN K HamOoJee


http://www.biblioclub.ru/

BOCTPEOOBaHHBIM MaTepualaM-IIePBOUCTOYHUKAM, YYE€OHOH, HAYYHOM M XYy/I0KECTBEHHOH
JUTEpaType BEAYIIUX U3ATENbCTB (*perucTpamus B MEKTPOHHONW OUOIHMOTEKE — TOJIBKO B CETH
yHuBepcuteta. [locne perucrpanuu paboTa ¢ CUCTEMON BO3MOYKHA C JIFOOOW TOYKH JOCTyNa B
Internet.).

2. DnekTpoHHas OubamoTeka yueOHbIX MaTepuanoB Apl'yY

(http://www lib.uniyar.ac.ru/opac/bk cat find.php) coxgepxur ©6omnee 2500 mONHBIX
TEKCTOB Y4YeOHbIX M Yy4eOHO-METOJIMYECKHMX MAaTEpHUajoB IO OCHOBHBIM H3y4aeMbIM
TUCLUMIUIMHAM, W3JAHHBIX B YyHHBepcuTere. JlocTym B ceTH yHHBepcHTeTa, JHOO IO
JIOTUHY/TIapOJTIO.

3. DnekTpoHHas kKapToreka « KHUT000eCIeYeHHOCThY

(http://www lib.uniyar.ac.ru/opac/bk bookreq find.php) packpeiBaeT y4eOHBIN (OHT
Hay4yHoil OmOnmorexku Spl'Y, mpemocraBiseT OmepaTHBHYIO HH(OpPMAIMIO O COCTOSHHU
KHUT000ECTIeYeHHOCTH TUCIUIUIMH OCHOBHOM U JOTOJIHUTENBHON JTUTEPATypPOd, a TaKkKe KA
JUCLUIUIMH M CHEIHMaIbHOCTEH. DIIeKTpoHHast KapToTeka «KHHUroobecneueHHOCTh)» JOCTYITHA B
CETH YHHBEpCHUTETa U uepe3 JInuHbIi KaOUHET.

4. DnexktponHas 6ubnuoreka uznarenpcra «Jlanb» (https://e.lanbook.com/)

[IpencraBnennass snekTpoHHO-OMOIMoTeuHas cuctema (ObC) — 5310 pecype,
BKJTIOYAIOIIU B c€0s KaK JIEKTPOHHBIC BEPCUH KHUT BEIYLINX M3AaTEIbCTB y4eOHONW U HAyYHOU
JaUTepaTypel (B TOM YHCIE YHHBEPCUTETCKHUX W3/1aTENbCTB), TaK U 3JEKTPOHHBIE BEPCUU
NEPUOTUUECKUX U3IaHHH MO PA3IIMYHBIM 00JIaCTAM 3HAHHM.

Ocoboe BHUMaHHME YyHeNsAeTCS KOHTEHTY, MpeiacTaBieHHoMy Ha mmiatdopme DBC.
bnaronaps TmarenbHOMY 0TOOPY MOJIB30BATENSAM JOCTYITHA KaueCTBEHHAsl yueOHas JInTepaTypa,
KOTOpasi SIBJISIETCS HEOThEMJIEMON 4acThi0 00pa30BaTENbHBIX MPOILIECCOB BO MHOTHUX Y4YEOHBIX
3aBCACHUAX.

Lenp co3manusi pecypca — oOecneueHHe BBICIIUX W CPEIHUX MPOQPecCHOHATBHBIX
y4eOHBIX 3aBE/ICHUH, HAyYHO-MCCIIEAOBATENBCKUX OpPTaHU3alMii, HayYHBIX U YHHUBEPCAJIHHBIX
OMOJMOTEK JOCTYNIOM K HAy4YHOW, Y4YeOHOW JHUTeparype W HAydYHOH TMEPUOAHMKE IO
MaKCHUMaJIbHOMY KOJHUYECTBY MPOQMIBHBIX HAlpaBICHUH, IO3TOMY aCCOPTUMEHT 3JIEKTPOHHO-
OMOJIMOTEYHOM CUCTEMBI TTOCTOSTHHO PACIITHPSIETCS.


http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php
http://10.1.0.4/buki/bk_bookreq_find.php
http://www.lib.uniyar.ac.ru/opac/bk_bookreq_find.php
http://10.1.0.4/buki/bk_bookreq_find.php
http://e.lanbook.com/
https://e.lanbook.com/
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