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1. Ileain ocBOEHMSI AMCIATIIIMHBI

Henamu aucuumianabl  «MaTeMaTHUYECKUM aHaAIKU3»  SBJISIOTCS W3YYEHUE OCHOB
MaTEeMaTUYeCKOr0 aHain3a, OOBEIUHSIONIMX TEOPUI0 JCUCTBUTEIBHOIO YHCIA, TEOPHUIO
MPENeNoB, TEOpUI0 psnoB, auddepeHMaIbEHOE W WHTETPATLHOE HCUUCICHHE W WX
HEIOCPEICTBCHHBIC MPUIIOKEHHUS, a TaKKe MPUOOPETCHUE 3HAHWN W YMEHUH B COOTBETCTBUU C
TOCY/IapCTBEHHBIM CTAaHIAPTOM, (HOPMHpPOBAHME MHPOBO33PEHHS W PA3BUTHE CIIOCOOHOCTU
MOHUMAaTh U TPUMEHSTh B HCCIIEIOBATEIBCKOM M MPUKIATHON AEATEIbHOCTH COBPEMEHHBIN
MaTeMaTUYECKUH armnapar.

B 3amaum kypca MaremMaTH4YeCKOro aHajlu3a BXOJAT: PAa3BUTHE aJTOPUTMHUYECKOTO U
JIOTUYECKOTO MBIIUICHUS CTYIAEHTOB, OBJIAJICHUE METOJAMH MCCICHOBAHUS W PELICHUS
MaTeMaTUYeCKHX 3ajJlay, BBIPAOOTKA Yy CTYJAECHTOB YMEHHS CaMOCTOSITEIBHO PAaCIIMPATh CBOU
MaTeMaTUYECKUE 3HAHUS U POBOJIUTh MAaTEMATUYECKHUI aHAIU3 MPUKJIAJHbIX 3a/1a4.

2. MecTto qucuuninnbl B crpykrype OIl 6akanaBpuara

Juctunnuna «MaTteMaTuueckuil ananms» oTHocuTces K 0azopoii yactu OII 6akanaBpuara.

OcHoBY Kypca cocTaBisaOT quddepeHIranbHOe U HHTErpalIbHOE UCUUCIeHUEe QYHKIUN
OJIHOW TEepEeMEHHOW, a Takxke auddepeHIraTbHOE U HHTETPAIbHOE HCUUCICHUE (PYHKIUN
HECKOJIbKUX MEPEMEHHBIX, TEOPHs YHUCIOBBIX M (PYHKIIMOHAIBHBIX PAIOB, B TOM YHUCIE PSAIOB
®ypsbe. [loaToMy MaremMaTH4eCcKHil aHAJIM3 HEOOXOAUM HpU U3ydeHHM AucUUIUIMH: «Teopus
BeposATHOCTe», «/luddepeHnmnanbupie ypaBHEHUS», «YpaBHEHUS MAaTeMaTUYECKOW (UBUKH,
«Meroapl  onTuMH3auuuy», «HUCIEHHBIE METOABDY. Takke OHa MPEAOCTABISET METOIbI
HCCJIEI0BAHMS, KOTOPBIE UCIOJB3YIOTCS B TAKUX JUCLUIUIMHAX KakK «MaremaTuuecKkue MeTo/1bl B
KOMITBIOTEPHBIX TEXHOJOTHAX» «Jlom. riaBbl MareMatuuecko cratuctukm», «KoHmenmuu
COBPEMEHHOT0 ecTecTBO3HaHUM», «l{udposas o6paboTKa CUTHATIOBY.

CryaeHT mepBoro Kypca, MpUCTyINas K U3YYCHUI0 MaTeMaTUYeCKOro aHalin3a, JI0JDKEH
MMETh BIIOJIHE ONpeAeNeHHYI0 0a30BYIO OJTOTOBKY MO KypCY MaTEMAaTHKH 3a CPEIHIO0 IIKOIY,
Y, B YaCTHOCTH, XOPOIITUE 3HAHUS TI0 TeMe «DJIEMEHTapHbIe (YHKIIMH, UX CBOMCTBA U TPaPUKH.
Bmecre ¢ TeM TakMe JUYHOCTHBIE XapaKTEPUCTHKH Kak oOmas oOpa3oBaHHOCTH,
OpraHW30BaHHOCTh M TPYAOJtOOUE, CaMOCTOSTEILHOCTh, HACTOMYMBOCTh B JIOCTHMIKEHUU LIETH
HEOOXOUMBI TIPH OCBOCHHUH JUCIUILTHHBL.

3. [Inanupyemble pe3yJbTaTbl O00y4YeHMs MO0 JAUCHHUILINHE,
IVIAHUPYeMbIMH pe3yabTaTamu ocsoeHust OIl 0akanaspuara

[Ipouecc u3yyeHus: TUCHUILUIMHBI HAalpaBiieH Ha (OPMUPOBAHUE CIIEAYIOIINX 3JIEMEHTOB
komrnereHmii B cootBercTBUM ¢ PI'OC BO, OIl BO u npuobpereHus cleayroumMx 3HAHHM,
YMEHMM, HaBBIKOB U (MJIM) OTIbITA JI€ATEIbHOCTH:

COOTHECCHHBIEC C

MOJIy4€HHbIE B 00J1aCTH
MaTeMaTUYeCKUX U (MIIH)
€CTECTBEHHBIX HAYK, U
HCIIONIb30BaTh UX B
npo¢eCcCuOHATBHON
JeSATeIbHOCTH

HAaBBIKH PEIICHUS TUTTOBBIX
3aJ1a4, BBINOJIHCHHS
CTaHJIAPTHBIX JEHCTBUI
OIIK — 1.3/IemoHCTpUpYET
HaBBIKH HCIIOIb30BaHUS
OCHOBHBIX ITOHSTHH,
KOHIICTIIIHH, (PaKTOB,

(I)opanyeMaﬂ KOMIIETCHIUA HH}IHRaTOp JOCTHUKCHU A Hepeqeﬂb
(xoa u popMyaupoBKa) KOMIIeTeHIIN U IUIAHMPYEMBbIX pPe3yJabTaToB
(ko u popMyIHpOBKA) o0y4eHust
Oo6menpodeccnoHabHbIe KOMIIETEHIIUH
OIIK — 1.1 IemoHCcTpHpYeT 3HaTh:
OIIK-1 Cnocoben HaBBIKU PabOTHI ¢ y4eOHOM - TIOCTaHOBKH 3amaq
MPUMEHSITh JUTEPaTypoi MO IUCHUIUIMHE | MATCMATHICCKOTO aHalN3a,

dynnamentansuble 3Hanus, | OITK — 1.2 JlemoHcTpupyet — OCHOBHBIC  HOHATHA 1
(hopMyJITHPOBKH TeopeM

MATEMATHUYCCKOI'O aHaJIn3a.
YMmern:

— peumaTtb 3aga4un 110
MAaTcMaTU4YCCKOMY aHAJIN3Y,
— JOKa3bIBaTb OCHOBHBLIC H

BCIIOMOTI'aTCJIBHBIC YTBEPKIACHUA




MIPUHIIMIIOB MAaTEeMATUKH U
€CTECTBEHHBIX HAYK IS
pEIIeHUs TPAKTUYECKUX
3a1a4

u TEOPEMBI u3 Kypca
MaTEeMaTHYECKOI'0 aHAIN3A.

Baagern:

— MaTeMaTHYECKUM armmapaToM
aHajau3a;

— HaBBIKAMHM MCIIOJIL30BaHUS
amnmapara MaTEMaTHYECKOIO
aHanu3a pu peTeHIN
KOHKPETHBIX 3a/a4.

4. O0beM, CTPYKTYPA M COJePKAHUE TUCHUILINHBI
OO01mmas TpyI0eMKOCTh TUCIUIUIHHBI cocTaBisieTr 12 3ad. en., 432 akaj. yac.

DopMBbI TEKYLLET0
Buabl yueOHBIX 3aHATHH, KOHTPOJISA
2 | BKJIIOYasi CAaMOCTOAATEIbHYIO ycneBaeMoCTH
Tembl (pa3aeJibl) =
Ne 2 padoTy CTy1eHTOB,
AUCHHILIMHBI, S
n/n 5 U UX TPY/A0€MKOCTh ®opma
HX co/iepiKaHue O N
(B akajileMHYeCKUX 4acax) NPOMEKYTOYHOM
aTrecTaluu
(o cemecTpam)
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1 AKCHOMAaTHKa MHOYXECTBA 1 4 4
" |meMCTBUTENBHBIX YHCEI
Hucnosbie
IIOCJIEZJ0BATEIBLHOCTH.
2. A 1 |16 1 8 |ompoc no TeopuuNel
[Ipenen
IIOCJIE0BATEIBHOCTH
Ipenen GbyHKIMY.
HenpepriBHOCTD KLU
3. bep pymxn 1 |18 1 8  |KOJIOKBHYM
B TOYKE U HAa TPOMEXKYTKE.
[TpousBoaHbIE "
4. |muddepennpans 1 |18 1 8
Uccnenoanmne QyHKIMUN
c MTOMOLIBIO
5. HI I |16 1 8 |ompoc nmo TeopunNe2
IIPOU3BOIHBIX.
Bcero 3a 1 cemecTp 68 4 36 |Ix3ameH
HuTterpanbHoe
6. |ucuucienue ¢bynkuuu| 2 | 23 2 12 |onpoc no Teopun Ne3
OJTHOH TIEPEMEHHOM.




Heonpenenennsrit
UHTErpajl.
NHuterpansnoe

7 [acuncienne (DYHKI_[I/IE/I s |3 ) 12
OJTHOM MEPEMEHHOM.
Wurerpan Pumana..

] Yucnossle psabl. 2 123 ’ 12

9 OyHKIIMOHAIBHBIE PSIIBI > |23 12

10, CreneHHbIE PSIBI > |23 12

11, | DymiwH MHOTHX| 5 1 21 2 12 [Kostoksuym
IIEPEMEHHBIX
Bcero 3a 2 cemecTp 136 8 72 |9x3aMeH
OyHKIMOHAIbHBIE

12. [mocnenoBarenbHocT Ul 3 | 18 1 8 |ompoc no TeopunNe4
psAbI

13. | Psinb1 @ypoe. 3 110 7

14, WuTterpansl, 3aBUcCAILINE 3 110 1 7
OT napaMmerpa

15, KpatHble unTerpaist 14 1 7
KpuBonunuelineie
WHTETpaJbl TEpBOTO U

16. |PTOPOTO poaa. 16 1 7 |onpoc no TeopuuNe5
IToBepxHOCTHBIE
UHTETPabl.
DeMEeHTbI TEOPUH TOJIS
Bcero 3a 3 cemecTp 68 4 36 |Jk3ameH
Bcero 272 16 144

Conep:xanue pa3iesioB IUCHUIIIHHBI:
Pa3znen 1. AKCcHOMATHKA MHOKECTBA e CTBUTEIbHBIX YHCEJI

AKCHOMaTH4ECKOE ONpEIEICHNE NEHCTBUTENBHOrO uncia. Ilonarue cedenus. YnopspodueHue
MHOKECTBA JEUCTBUTENBHBIX yucesl. CBOWCTBO TIOTHOCTH. OCHOBHasg TeopeMa JlemexkunHpa.
ApudmeTnueckne IEUCTBUS HaJ JICHCTBUTENBHBIMU YWCIAMHU. AOCONIOTHBIE BEIUYUHBI.
[IpencraBnenue AECATUIHOTO YHCIIa OECKOHEUHOM AeCATHIHON IpoObio. CyliecTBOBaHUE KOPHS
N-CTENIEHW W3 JICHCTBUTEIIBHOTO UHWCIA. ['paHMIIBI UYUCIOBBIX MHOXECTB. Teopema o
CyILIECTBOBAaHUE TOYHOW BEPXHEW M HWKHEU IpaHull. ApXMMEIOBO CBOWCTBO JEHCTBUTEIBHBIX
quCcell.

Pa3zgen 2 YUucnoBbie mociaenoBareabHocTH. [lpenen nociaenoBareJbHOCTH

Yucnoble mnocienoBaTeabHOCTH. OmnpeneneHue mpenenaa MOoCIeI0BATEIbHOCTH, TMPUMEPHI.
Teopema o0 eIMHCTBEHHOCTH mpenena. (CBOMCTBAa CXOIAIIMUXCA —IOCIEA0BATEIBHOCTEM.
BeckoneuHo mainble U OecCKOHEYHO OoJjbIIKe TocienoBaTenbHOCTH. CBoHCTBA. MOHOTOHHBIE
nocieAoBaTeabHOCTU. TeopeMa O CyIIecTBOBaHUM IMpezesia MOHOTOHHOM MOC/eI0BaTeIbHOCTH.
Yucno e. Teopembl 00 apuMETHUECKUX OMEPAMUIX HAJ CXOIAIINMHECS ITOCIICIOBATEILHOCTSIMHU.
dyHaaMeHTanbHbIe ocieaoBaTeabHocTU. Kputepuit Komm. YacTuuHble OCIEA0BAaTEILHOCTH U
yacTuyHble npeaensl. Teopema bonbuano-Belepmpacca (Jiemma Kanrtopa).
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Pazgen 3. ®ynkuuu oxHOM nepeMeHHOM 1 ux npeaeiabl. HempepbIBHOCTH QYHKIIUM B TOYKE
U HA IPOMEKYTKE

OyHKIMKM 0HON nepeMeHHO. OO01iee onpeneieHue npeaesia GyHKIUU B TOYKE U ONpeeTiCHIe
Ha s3bIKe MocienoBaTesnbHocTell. OIHOCTOPOHHUE Tpeaenbl, Npeaed Ha OECKOHEYHOCTH,
OeckoneuHsbli npenen. [lepBelii 1 BTOpOi 3amedaTenbHble npeaenbl. CiaeacTBus. beckoHeuHO
manele (yHkiuu. CpaBHeHHE O€CKOHEUYHO ManblXx. Teopema O CyIIECTBOBaHMM IIpeaelnia
MoHoTOHHOW (pyHkiuu. Kpurepuit Komu cymectBoBanus npenena Gynkiuu. HenpepbsIBHOCTB
GYHKIIMM B TOYKE W Ha TPOMEKYTKE. ApUPMETHYECKHE OIepaliu HaJ HENPEPHIBHBIMU
byuknusamu. HenpepbsIBHOCTh clokHOM (GyHKIMH. HenpepbhlBHOCTh U pa3pbhiBbl MOHOTOHHOM
¢ynkunu. HenpepsiBHOCTh 00paTHO# (hyHkmu. CBOMCTBAa HENMpephIBHBIX (QyHKIMI. Teopembl
Beitepmitpacca. Teopemst bonbiano- Komm. [Tonarre paBHOMEpHOI HEnpepbIBHOCTH. Teopema
KanTopa.

Pasznea 4. [IpousBoannbie u nuddepeHnuanbl

Huddepenuupyemocts  GyHkuuu. OnpeneneHue NPOU3BOMHOW  (YHKIMM B TOUKE.
['eomerpuueckuii u Qusnueckuii cmbicn npousBoaHoi. IlpaBuna nuddepeHuupoBanms.
[MpomsBonmnas cnoxuoit ¢Gynknuu. IlpowsBogmas oOpatHoW QyHKiuu. IIpom3BogHBIE
aneMeHTapHbIX  (yHkumi. JuddepeHuupoBaHue 1OKa3aTeNbHO-CTENEHHBIX  BbIPaXKEHUIL.
Onpenenenne nuddepennmana ¢pyakmuu. MaBapranTHOCTh GopMbl TiepBoro nuddeperiuana.
[Ipumenenne nauddepenumana K NpUOTMKEHHBIM — BbluMcieHusM. [IpousBoaHble U
muddepeHmansl BeICINX mopsakoB. Teopemsr o cpeaneM. @opmyna Teiinopa. Pasmoxxenue
¢bynkuuun no Qopmyne Teiinmopa ¢ octarounslM wieHoM B ¢opme Ileano. [pyrue ¢opmbl
0CTaTOYHOTO WwieHa Gpopmynsl Teitnopa. [Ipumepsr.

Paszgea S. UccaenoBanue pyHKUMH ¢ IOMOLIBLIO IPOM3BOIHBIX

HccnenoBanne (QyHKIMM C MOMOUIbIO HPOU3BOJHBIX. YCIOBHE MOHOTOHHOCTH (DYHKIUU.
VYcinoBue CTporod MOHOTOHHOCTH — (PYHKIMHM. OKCTpeMyMbl (YHKIMH, ONpEAETCHHUS,
HEOoOXOIUMBbIE U JOCTaTOuHble yciaoBus. HauOonplime M HauMeHbIIME 3HA4Y€HUs (DYHKLIHU.
Bemmyknble n Borayrele ¢yHkiuu. Omnpenenenus. HeoOxoaumele M JAOCTaTOYHBIE YCIOBUS
BeIyKJIocTH  (PpyHkiuu. Touku mnepermdba. Acumntorbl. [loctpoenme rpaduka ¢GyHKIUU.
Packposite HeonpeneneHHocted. [IpaBuno Jlonurans. IlpubnukeHHoe pelieHuEe ypaBHEHHM.
Kpussie Ha miockoctu. [Tapamerpudeckoe nuddepeHmpoBaHue.

Pa3znesn 6. UnTerpajgbHoe mcumuciaeHue GpyHkouu ogHod mepemeHHoil. HeompeneseHHbIN
HHTerpaJ

[TonsTHe nepBOOOpPa3HOM M HeompeaeneHHOro nuTerpaia. OCHOBHBIE CBOMCTBA MepBOOOPa3HOM
Y HEOIPEJIeJICHHOTr0 UHTerpajia. Tabauia OCHOBHBIX MHTErpaioB. MeTos 3aMeHbl IEpEMEHHOM.
ITpumeprl. Meton mHTerpupoBaHus mo 4dactsaM. [Ipumepsl. MHTerpupoBaHue panuoHaIbHBIX
npobeil. MuterpupoBanue mnpocredmmx apobei. Teopema o pasznoxeHHUH IpoOH B CyMMY
npocreiimux ~ apoGeii.  Ompepenenuit  koddpdummentoB.  Merog  Octporpaiackoro.
WuTerpupoBanue BBIpRXKEHUN, coiepialux paaukanbl. MHTerpan ot nuddepeHpanibHOro
6unoma. [loacranosku Ditnepa. [Ipumepsi.

VIHTerpupoBaHHe BBIPAKEHMH, COAEP)KAIINX pAlMOHAIbHBIC (yHKmEM or S %> COSX.

YHuBepcanbHas TPUTOHOMETPUYECKas OICTAHOBKA.
Pazgen 7. UuTerpajibHoe ucumncjienne GyHKuun oaHoi nepementoi. Uurerpaa Pumana

Onpenenennblii uHTerpan Pumana, ompenenenue, HEOOXOAUMOE YCIOBHE HHTEIPUPYEMOCTH.
Nuterpanbusie cymmel apOy. onpenenenue, cBoiicta. Kpurepuii uaTerpupyemoct. OCHOBHBIE
KJacchl HMHTErpupyeMbix (QyHkiuil. CpoiicTBa uHTerpupyembix (QyHkiuii. CpoiicTBa
omnpeneneHHoro uarerpana. OueHky MHTerpainoB. MIHTerpan ¢ nepeMeHHbIM BEPXHUM MPEIEIIOM.
Teopembl 0 HempepblBHOCTH U auddepennupyemoctu. Popmyna Hprotona - JleitOnuna.
dopmyiia 3aMEHbI IEPEMEHHOM B ONPEJEICHHOM UHTETpajie. MeToa UHTErPUPOBAHUS IO YACTSM.
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[IpuMeHeHNnE ONPENEICHHOTO UHTETpala. 3aJa4ya BBIYMCICHUS IIOMAAN. 3aiada ONpeNcIcHUs
o0bema Tenma BpalleHus. Bpruucienue UIMHBL KpUBOW. [IpuOMIKEHHOE BBIYMCICHUE
onpeneneHHoro wuHrerpana. HecoOcTBeHHble MHTErpanbl C OECKOHEUHBIMU IpeJesiaMH.
Onpenenenne. CoiictBa. OcHOBHOM Kputepui cxoaumoctu (kpurepuit Komm). CxonumocTs
UHTErpajioB B Cly4ae IOJOXKHUTEIbHbIX (YHKUMH (TeopeMbl cpaBHeHus). Ilpuznak Abens —
Hupuxine. HecobcTBeHHBIE HHTErpalIbl OT HeOrpaHUYeHHBIX (pyHKIMiA. Onpenenenue. [Ipumeps.

Pa3zgen 8. UucnoBbie psiabl

CxonuMocth uucnoBoro psna. CoiictBa cxonsaumuxcs psanoB. Kpurepuit Komwm cxogumoctu
4yHucIIoBOro psga. Heobxoaumoe ycinoBrue cXoQuMOCTH YUCIOBOTO psifa. MHTerpaibHbId MpU3HaK
CXOJMUMOCTH 4uciIoBoro psiga. Teopemsl cpaBuenus. [Ipusznaku Komm, JJanambepa cxomumoctu
yucioBoro psnpa. I[lpusznak [upuxie cxomumoctu uuciaoBoro psaa. Ilpusnak JleiiOHuia
CXOJIMMOCTH 4HcioBoro psga. OueHka ocraTka psaa JleliOnuna.

Pa3znen 9. ®yHKUMOHAIBbHBIE PSABI.
Ha'-IaJII)HI)Ie IIOHATHUA U OHpeIIeJIeHI/Iﬂ.
Pazgen 10. Ctenennblie psiabl

[Tonsitue crenenHoro psima. Teopema AGens. MHTepBanm cXOAMMOCTH W Paguyc CXOJUMOCTH
cTeneHHoro psaa. Beuucnenue pagumyca cxogumoctu. @opmyna Komm-Anamapa. Teopema o
MOWICHHOM MHTETPUPOBaHUH U nuddepeHimpoBannn cteneHHoro psanaa. Psa Teitnopa OcHoBHBIE
paznoxkeHus B psaj Teinnopa.

Pa3nes 11. ®yHKUMH MHOTHX NlepeMeHHbIX

JluneitHOe HOPpMHUPOBAHHOE MPOCTPaHCTBO. Onpeaenenre, npuMepbl. DKBUBAJICHTHOCTh HOPM B

npoctpanctee R". Cxommmocts mocienoBatensHocTeli B R'. OTKpbITHIE ¥ 3aMKHYTbIE
MHOecTBa. KoMIakTHbIE MHOKeCTBA. DYHKIIMM MHOTUX NIEPEMEHHBIX. ONpenencHusl, IpUMeEpBI.
[Tpenen gynkuuu. [loBTopHBIE Npenensl. HenpepriBHbIE (YHKIIMN HECKOJBKUX NEPEMEHHBIX.
Teopemsl Beiliepmtpacca. PaBHoMepHast HelipepbIBHOCTb. HenpepbIBHOCTD CIIOKHON (DYHKIIMU.
HuddepenurpyeMocTh  (QYHKIMHM  HECKOJBKUX TMEepeMEeHHBbIX. YacTHbIE IPOU3BOJHBIE.
['eomeTpuueckast WILTFOCTpaLMs A1 citydyasi QyHKIMM IBYX NepeMeHHbIX. [Ipon3BoaHas cioxHON
¢byukuun, IlpowsBonHas mno HampasineHuto. ['panuent. Ilomubii nuddepenunan ¢GyHKIUH.
[TpousBonHble U nuddepeHranbl BEICIINX TOPSIIKOB. TeopeMa 0 CMeIIaHHBIX MPOU3BOIHBIX.
®opmyna Teitmopa. OkcTpeMyMbl (YHKIIMH HECKOJBKHX TIepeMeHHbIX. OmnpenencHue.
Heob6xonumoe ycioBue sxkcTpemyma. JloctarouHoe yciaoBUe 3KCTpeMyma

Pa3nen 12. ®yHKIHOHAIbHBbIE NOCJ€10BATEILHOCTH U PSAbI

[TonsTHe PYHKIIMOHAIBHOTO Psisia, CXOAUMOCTh. COOTHOIIEHHE MEXYy CXOAMMOCTBIO PSJIOB U
nocienoBareabHocTel. OcHOBHBIE HOpMBI. [IpocTpancTBo C[a,B]. OCHOBHBIE BHJIBI CXOJIUMOCTH
PSIOB U TIOCIIEAOBATENBbHOCTEH HempepbIBHBIX (yHKIUH. COOTHOLIEHHE MEX1y PaBHOMEpPHOU
CXOOMMOCTBIO M apyrumu  Bugamu. Kpurtepnit Komm  paBHOMEpHOM — CXOAMMOCTH
MOCJIEI0BATEIbHOCTH  HempepbiBHBIX  (yHkimid. [lpusHak  BelipmTpacca paBHOMeEpHOM
CXOIUMOCTH  (YHKIIMOHAIBHOTO pana. TeopeMbl O TMOWIEHHOM WHTETPUPOBAHUHM U
TuQepeHIMPOBaHNN (PYHKIIMOHAIBHBIX PSIOB.

Paszgea 13. Psaabt ®ypbe

CkanipHOE TPOM3BEJEHUE B JIMHEHWHBIX MpocTpaHcTBax. OproroHalbHOCTh. JIMHEHHas
HE3aBHCHMOCTh OPTOTOHAIbHBIX CHUCTEM. TPUTOHOMETpHYECKas CHCTEMa - MPUMEP CUCTEMBI
OpPTOTOHAIBHBIX (QYyHKIUH. CBOHCTBO MHUHMMAaJIbHOCTH Kod(duuuentoB @ypoe. HepaBeHcTBO
beccensa. Koadpdunmuenter @ypre mo Tpuronomerpuueckon cucreme. Psag dypre. Teopema o
norouedyHoil cxomumoctu psaga Pypee. Anpo dupuxie. CpoiictBa kodpduuuentoB Dypne
YETHBIX-HEYETHBIX (PYHKIUH.



Teopema @eiiepa. PaBHOMepHOE NPUONIMIKEHHE TEPUOIUYECKUX  HEMPEPHIBHBIX (PYHKITUH
TPUTOHOMETPUUYECKUMH MHOTOWIEHAMH U PABHOMEPHOE NPUOJIMKEHHE HEMPEPHIBHBIX (PYHKITHIA
anredpanyecKuMu MHOrowieHaMu. TeopeMa o MOJIHOTE TPUTOHOMETPUUECKOI CUCTEMBI B KJlacce
uHTerpupyembix pynkuwmii. [lonstie npeodpasoBanust Oypse.

Pasznea 14. UnTerpaJinl, 3aBUcsAiie OT apaMeTpa

[Tonste uHTErpana, 3aBUCAIIErO OT mapamerpa. CBoiicTBa (TEOpeMbl O HENPEPHIBHOCTH,
maddepenmpyemMocT, O TOBTOPHOM HMHTErpupoBaHuHM). HecoOCTBeHHBIE WHTErpaIbl,
3aBHCANIME OT mapamerpa. [Ipu3Haky paBHOMEPHOH CXOIMMOCTH HECOOCTBEHHBIX MHTETPAJIOB,
3aBUCSIINX OT napamerpa. JnddepeHunpyeMocTs 1 HHTETPUPYEMOCTh HHTETpaJia IO apaMeTpy.
OiinepoBbl uHTErpaisl. Onpenenenue u cBoiicTa. CBsA3b MEXIY TaMMa - U 0eTa - GyHKIUAMHU.

Paszgea 15. KpaTruble uHTerpaibl

MhmuoxectBa, usmepumble 1o Xopaany. Kputepuii nsmepumoctu. CBOWCTBa H3MEPUMBIX
MHOXecTB. MHoromepHelii uHTerpan Pumana. HHTerpupyemMocTb HENpepbIBHBIX (DYHKIMH.
CgoiicTBa KpaTHBIX MHTErpasioB. CBeleHHME KpaTHOrO MHTErpaja K MOBTOpHOMY. Teopema o

o 3
3aMCHC IICPCMCHHBIX B IBOMHOM HMHTEIpAJIC. C(bepI/I‘leCKI/IC U MUJIHMHAPHUYICCKUC KOOPANHATEI B R

Pasgen 16. KpuBosmHeiliHble MHTErpajbl NMepBOro m BTOpPOoro poaa. IloBepxHOCTHBIE
HHTErpajbl. JJieMEeHTbI TEOPUH MOJIsI

KpuBonunelinplii uHTErpan nepporo poja. Ero cpoiictBa u BbluncieHue. KpuBoiauHEHHbIH
WHTErpajl BTOporo poxa. Ero cBoicTBa, CBA3b C KPUBOJIMHEHHBIM MHTETPAJIOM IIEPBOTO poja U
Bbrunciienne. @opmyna ['puHa. YciaoBue HE3aBUCUMOCTH KPUBOJIMHEMHOIO MHTErpajia BTOPOTo
pona ot mytu uHTerpupoBanusd. Ilnomane noBepxHoctu. IloBepXHOCTHBIE HHTErpayibl. Mx
cpoiictBa. ®opmyna Crokca. @opmyna ["aycca - OcTporpaackoro. 91€MeHTbl TEOPUU BEKTOPHOTO
IOJISL.

5. O0pa3oBarejibHBIC  TEXHOJIOTMH,  HCNOJb3yeMble  IPH  OCYLICCTBJICHHH
o0pa3oBaTe/IbHOIO Mpoecca Mo AMCIUIIHHE

B nporiecce 00ydeHus: UCTIONB3YIOTCS cielylolue 00pa3oBaTeIbHbIe TEXHOJIOTHU:

BBoaHas nekuus — 1aeT nepBoe eI0CTHOE MPEICTaBICHNUE O TUCIUIUIMHE U OPUEHTUPYET
CTYJEHTAa B CUCTEME M3yYEHUS AAHHON AUCHUIUIMHBI. CTyIEHTBI 3HAKOMATCA ¢ Ha3HAYCHHEM U
3a/layaMM Kypca, €ro pojblo U MECTOM B CUCTEME YUE€OHBIX AUCLMILINH U B CHCTEME MOATOTOBKU
B 1enoM. Jlaercss kpatkuil 0030p Kypca, UCTOPHUS pa3BUTUSL HAYKU M NMPAKTHKH, TOCTUXKCHUS B
9TOH cdepe, HMEHa M3BECTHBIX YUYEHBIX, M3JIaralOTCs IEPCHEKTUBHbIE HAIpPaBIECHUS
uccienoBanuii. Ha 93TOM JleKuMM  BBICKA3bIBAIOTCA METOJMYECKHME M OpraHU3alMOHHbIE
0COOEHHOCTH pabOThl B paMKax JaHHON TUCIUIUIMHBI, a TAKXKE JAeTCs aHaJIu3 PEKOMEHTyeMOM
y4eOHO-METOIUYECKOM JTUTEepaTypHl.

Axkanemuyeckasi Jiekuus (WIM JIEKUIUs OOLIero Kypca) — Mociel0BaTeIbHOE H3JI0KEHHE
MaTepHala, OCyIIECTBIIIEMOe IPEUMYIIIECTBEHHO B BHJIE MOHOJIOTa penoiaBarens. TpedoBaHus
K aKaJIeMUYECKOM JIEKIIMHM: COBPEMEHHBIN HAayUHbIN YPOBEHb U HACHIIIEHHAs HHPOPMATHUBHOCTD,
yOeauTenbHas apryMeHTalus, JOCTYTHAast U IIOHATHAs peub, YeTKask CTPYKTypa 1 JIOTUKA, HaJTN4ne
SAPKUX MPUMEPOB, HAYYHBIX J1I0Ka3aTeIbCTB, 000CHOBaHUH, (PAKTOB.

Jlnist onieHuBaHUs pabOThI CTYJIEHTA UCTIOJIB3YeTCsl OaJUIbHO-PEHTUHTOBas cCUCTeMa. Y4eT
HHIMBUAYAJIbHBIX JOCTHKeHMI 3a BpeMsi 00y4eHHUs] NPpeACTABJsIETCH OYeHb BaKHOM
(¢opmoii padoThI CO CTyIEHTAMMU.

[lo mMaremaTnueckoMy aHaiM3y CTYIEHTHl H3y4daloT ((popmanbHO) ABE JUCIMILIUHBL:
MaTeMaTHYeCKUH aHAJIN3 — JIEKIIMOHHBIA Kypc M IMPAaKTUKyM IO MaTeMaThudeckoMy aHanu3zy. Ha
Jieie pa3pbIBaTh ATH JABE AUCLUILIUHBI HeNb3s. [103TOMY TOCTHKEHUS CTYIEHTOB HA IPAKTUKyMeE
YUUTBIBAIOTCS MPH MOJIBEJICHUN UTOTOB 110 MaTaHAIIU3Y.

Ha Google [uck mis rpynmbl CTyIIGHTOB MBI co3gaem Tabmmiy B (opmare Excel, B
KOTOpPOHM BeAETCA ydeT IO KOHTPOJIbHBIM MEPONPUATHAM KaKIAOW TEMbI (KOHTpOJIbHAs padoTa,
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OIPOCHI 110 TEOPHH U T.A.). OnpesienenHas cyMma 6ayuIoB 3a CEeMECTp AA€T IPABO CAAaBATh YK3aMEH
(lomycK K 3K3aMEHY) U IOJIYYMTh 3a4€eT MO NpakTukyMy. Cymma 06auioB, IOIYy4EHHbBIX CTYAEHTOM
Ha DJK3aMeHe, [00aBieTcsi K CEeMECTpOBOM CymMMe, M [IeJIaeTcsl MepeBOJ B OOBIYHYIO
nATHOAIIBHYIO IIKaldy oueHOK. Takum oOpa3oMm, dK3aMeHAllMOHHAass OTMETKAa BO MHOTI'OM
ONpEACIAETCS OLEHKAMHU, MOIYYEHHBIMH CTYJEHTOM B TEYEHHE CEMECTpa. JTO 3aCTaBISAET
CTyZIeHTa paboTaTh B TEUCHHE BCErO cemecTpa. BrImonHeHue 3aqaHuii, CBA3aHHBIX C MPOCTHIM
BOCIIPOM3BEICHUEM JIEKLIMOHHOI0 MaTepuana + paboTra B ceMecTpe, IO3BOJIOIIAs MeperTu
MOPOTOBBI PyOeX YCBOEHHS, JaeT BO3MOXHOCTH IMOJYYECHHUS YJOBICTBOPHUTEIBHON OIICHKH.
Pemienue ycino)KHEHHBIX 3a/1ad4 Ha OCHOBE NPHOOPETEHHBIX 3HAHWUN, YMEHMH M HaBBIKOB C UX
IPUMEHEHUEM B HETHIMYHBIX CHUTYalMsX, IO3BOJSET CTYIAEHTY IOJYYUTh XOPOUIYIO WU
OTJIMYHYIO OLICHKY.

DK3aMeH IMPOBOJAUTCS B MUCHBMEHHOW (opme, CrocOOCTBYIOLIEH BBICTaBICHUIO Oosee
00BEKTUBHON OTMETKE 10 CPAaBHEHHIO C YCTHOH (hOPMOIA.

JInst KaXa0W akaJeMHYeCKOW IPYIIIBI COCTaBIAECTCS KOMIUIEKT BOIPOCOB, PABHOMEPHO
IOKPBIBAIOIMX BEChb Marepual Kypca. IIpuMepHble KOMIUIEKTBI BOIPOCOB IIPUBENEHBI B
IPUIJIOKEHUU.

OnucanHas cucTeMa OLEeHUBaHUs 00J1a1aeT OYEBUIHBIMHU JOCTOMHCTBAMU. Bee CTyeHThI
[IOCTaBJIEHbl B OJIMHAKOBBIE YCIIOBUS, IIPUYEM Ha IK3aMEHE UM IPEUIaracTcsi 0OJbIIOE YUCIIO
OJIHHX W Te€X K€ JUIsl JAHHOM IPYIIIBI BOIPOCOB. JTO MO3BOJSAET aJ€KBAaTHO OLEHUTh YPOBEHb
MOJATOTOBKH KA&XKAOTO CTYyAEHTa, U OOBEKTHBHOCTH OICHKH 3HAHWH KaXKIOTO CTyJICHTa HE
II0JIBEPIaeTCsl COMHEHHUIO.

6 . Ilepeyenb HH(OPMAIMOHHBIX TEXHOJIOTHIi, HCIIOJIb3YeMbIX IIPH OCYLECTBICHUH
0o0pa3oBaTe/IbHOIO0 MpoLecca IO JMCHMILVIMHE, BKJIKYAas NepeYeHb JIHMIECH3HOHHOIO
NPOrpaMMHOro odecrniedyeHusi M HMHGOPMALNMOHHBIX CIHPABOYHBIX cHCTeM (IpH
He00X0IUMOCTH)

B mpouecce ocymiectBieHns 00pa3oBaTENbHOIO IpolLecca HCHOIb3YIOTCS:  JUId
pa3paboOTKU JOKYMEHTOB, IPE3EHTAIUH, 17151 pabOThI € NIEKTPOHHBIMH TaOIULIAMU

OfficeStd 2013 RUS OLP NL Acdmc 021-10232

LibreOffice (cBoOomaHOE)

n3marenbekas cucrema LaTeX

Ul TIOMCKa YydeOHOM muteparypbl OubOanorexku SApl'Y — ABTOMaTH3UpOBaHHAsS
6ubauoreynas ungopmanuonHas cucrema "BYKU-NEXT" (ABUC "byku-Next")

7. llepeyeHb OCHOBHOW M JONOJHHUTEIbHOH Y4eOHOH JHTEpPaTypbl, PpPecypcoB
HH(POPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOH ceTn  «/HTepHeT», HEOOXOAUMBIX JJisl
OCBOCHHUS TMCHHUILINHBI

a) OCHOBHAS:

1. Kynpssues, JI. 1., Kypc marematudeckoro aHanusa : ydeOHUK uis OakanaBpoB /
JI. . Kyapsisues. B 3 1. T. 1. - 6-¢ uza., nepepad. u gom., M., FOpaiit, 2014, 703c
2. Kynpssues, JI. [I., Kypc MmaTematuueckoro aHanmusa : yaeOHHK JJIsl OaKamaaBpoB /
JI. 1. Kyapsisues. B 3 1. T. 2. - 6-¢ uza., nepepad. u gor., M., FOpaiit, 2014, 720c
3. Kynpssues, JI. 1., Kypc marematudeckoro aHanusa : ydeOHUK g OakanaBpoB /
JI. 1. Kyapsieues. B 3 1. T. 3. - 6-e uza., nepepad. u gom., M., IOpaiit, 2014, 351c
0) JOTOJIHUTEIbHAS

1. bonnapenko, B. A., Matemarnueckuii ananus. [Ipenen u HeNpepbIBHOCTD [ DNEKTPOHHBIN
pecypce] : Teker nekumii / B. A. bongapenxo, I'. B. [IlaGapmmna ; fApocn. roc. yH-T,
SApocnasns, Apl'Y, 2003, 74chttp://www.lib.uniyar.ac.ru/edocs/iuni/20030272.pdf

2. Marematuueckuii aHanu3 [DneKTpoHHBINA pecypc] : y4ueO. mocobue st By3oB / M. B.
Anydpuenko, B. A. bounapenko, A. B. 3abuesckuii, I'. B. [llabapmuna ; Apocn. roc. yH-
T, Spocnasne, SApl'Y, 2010, 137¢ http://www.lib.uniyar.ac.ru/edocs/iuni/20100355.pdf



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

3. @uxrenromnsl, I'. M., Kypc nuddepenunanbHoro 1 HHTErpaabHOrO UCYUCICHUS : yueo.
nocoOue Jyist YH-TOB M nie. uH-ToB. T.1. - 7-e u3n., crepeotun., M., Hayka, 1970, 607c

4. ®@uxrtenronsl, I'. M., Kypc muddepenunanbHOro u HHTETpaJbHOTO HCUUCICHUS
yaeOHuK a1 By30B. B 3 1. T.1. - 8-¢ uzn., M., ®uzmatnur, 2003, 679¢

5. Ilwunos, I'. E., MaTemarnueckuii aHanu3 : GYHKIIUU OJTHOTO MEPEMEHHOTO : y4e0. mocodue
s yH-ToB. Y. 1, M., Hayka, 1969, 588c

6. Illunos, I'. E., MaTemarnueckuii ananu3 : GYHKIIUU OJTHOTO MEPEMEHHOTO : y4e0. mocodue
s yH-ToB. U.2, M., Hayka, 1969, 528

7. Pynun, Y., OCHOBBI MaTeMaTH4YeCKOro aHayu3a : mep. ¢ anria. / Y. PynuH. - 2-e u3m.,
crepeotuil., M., Mup, 1976, 319c.

8. @uxtenronsly, I'. M., Kypc nuddepeHnnanbsHOro 1 HHTETPaIbHOTO UCUYUCICHUS : yueo.
nocoOue JyIsl YH-TOB | 1ie. uH-TOB. T.2. - 7-e u3n., crepeotun., M., Hayka, 1970, 800c.

9. ®uxrenromnsi, I'. M., Kypc nuddepeHnmanbHoro 1 HTETpaaIbHOrO HCYUCICHUS : yueO.
nocobwue st yH-TOB U nea. uH-1oB. T.3. - 5-e u3n., crepeotun., M., Hayka, 1970, 656¢

10. bounapenko, B. A., Meronuuyeckue yka3zaHusi [0 IOArOTOBKE K 3K3aMEHy IO
MaTemaruueckomy aHanusy / B. A. bonaapenko, I'. B. llabapiuna ; Spocn. roc. yH-T,
Spocnasns, Apl'Y, 2001, 15c.

11. demunoBuy, b. I1., COopHUK 33724 ¥ yIpa)KHEHUH 10 MAaTEMAaTUYECKOMY aHAIU3Y : yueO.
noco6ue uist By30B / b. I1. Jlemunosuy, M., Actpens, 2005, 558c.

B) pecypchl cetu «HTepHeT»

1. DOnexrtponHas OubinoTeka yueOHbIX MaTepuaioB SAplyY
(http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php).

2. DnekTpoHHO-OMONMMOTeYHass cUcTeMa «YHUBEpcUTeTckas  Oubnumoreka  online»
(www.biblioclub.ru ).

3. DnexTpoHHO-OMOIMOTeuHas cuctema «fOpait»( https://urait.ru/ ).

4. DnexkTpoHHO-OuOIMOTEeUHas cucteMa «Jlauby»( https:/e.lanbook.com/).

8. MarepuanbHo-TexHuYeckass 0a3a, HeoOXogumasi UIA oCylIeCTBIeHUS
0o0pa3oBaTeIbHOI0 Mpouecca 1Mo JMCUUIINHE

MarepuanbHo-TeXHUYECKas 0a3za, He0OXoauMast JJIs OCYIIECTBICHUS] 00pa30BaTEIHLHOTO
npoliecca 1o JUCIUILIMHE BKIIOYAET B CBOM COCTaB CHEIMAIbHbIE TOMEICHHS:

-y4eOHbIe ayAUTOPUH [T TPOBEICHUS 3aHATHI JIGKIIMOHHOTO THUIIA;

- yueOHBIE ayIUTOPUU AJISi IPOBEJCHHS TPYITIOBBIX M HHIUBUIYATbHBIX KOHCYIbTAIUH,

- ydeOHBIE ayIUTOPUU Il TPOBEACHUS TEKYIIET0 KOHTPOJII W TMPOMEKYTOUHOU
aTTecTalluu;

-TIOMETIEHHSI JUTSI CAMOCTOSITEIIbHOW PadOTHI,

-IIOMEIICHUS JTSI XpaHEeHUs U MPOPUIAKTHUECKOTO OOCTYy)KMBaHUS TEXHUIECKHX CPEJICTB
00yJeHUsI.

CrenpanbHble TTOMEUIEHUS YKOMIUIEKTOBAHBI CPEICTBAMHU OOYUYEHUS, CIY>KAI[UMH IS
npeJcTaBieHus yaeOHoM nHdopmanny 60IbIION ayAUTOPHH.

Jis  mpoBemeHUs ~— 3aHATHNA  JIGKIIMOHHOTO  THUMA  MpeajaraloTcs  HabopsI
JIEMOHCTPAIIMOHHOTO  00OpYy/IOBaHUS M Y4YCOHO-HATVISIIHBIX IMOCOOWH, XpaHsIIHecs Ha
AIIEKTPOHHBIX HOCUTENSX M 0OecreynBarole TeMaTuyecKie WUTIOCTPalii, COOTBETCTBYIOIINE
pabouYuM mporpamMmam JUCIUTUINH.

[TomerieHust A CaMOCTOSITENLHOM pabOThl O0YYAIOIIUXCs OCHAIIEHBI KOMIBIOTEPHOMN
TEXHUKOH C BO3MOXXHOCTBIO TOAKIIOUeHHsI K ceTu «VHTepHeT» U olecrieyeHneM JOCTyrna B
AIIEKTPOHHYIO HHPOPMALIMOHHO-00pa30BaTENbHYIO Cpely OpraHU3alllu.

Yucno mocaoyHbIX MECT B JIEKIMOHHOW ayauTOpuu Oosiblie JU00 PaBHO CIIUCOYHOMY
COCTaBY MOTOKA, a B ayIUTOPUU JIJIsl MPAKTUIECKUX 3aHATUH (CEMUHAPOB) — CIIICOYHOMY COCTABY
TPYIIIBI 00 yJarOIINXCS.


http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php
http://www.biblioclub.ru/
https://urait.ru/
https://e.lanbook.com/

ABTOpBI:
3aB. kadeapoil TUCKPETHOTO aHaM3a, 1.¢.-M.H. B.A. Bonnapenko
JlonieHT Kadepsl IMCKPETHOTO aHanu3a, K.¢.-M.H. ['.B. [Ilabapmmna
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IIpuio:xkenune Nel k pabdoyeil mporpaMmme M CIAINJIMHbBI
«MaTeMaTHYeCKHH aHAJIHU3»
DoH/I OLIEHOYHBIX CPEACTB
JJIS1 IPOBe/IeHNs] TEKYIeld U MPOMeKYTOUYHOI aTTeCTAIIMH CTYIeHTOB
Mo JUCIHHUILIHHE

1. TunoBble KOHTPOJILHBbIE 32IaHNUSI UJIH MHbIE MATEePHAJIbl, He00X0AMMBIE /1JI51 OLEHKH
3HAHWI, YMEHHM i, HABBIKOB M (WJIH) ONBITA JAeSITEeJIbHOCTH, XaPAKTEPU3YIOIIHUX ITANbI
(opMupoBanus KoMIeTEHIM I

1.1. KoHTpoJibHbBIE 321aHUS U HHbIE MaTePHUAJIbl, HCII0JIb3yeMble B Ipolecce TeKylel
arrecTaunu

PaGoTbI mo Teopuu
1 cemecTp
Ornpoc no Teopun Nel

1. a) Chopmynupyiite onpenenenue GyHaaMeHTAIBHOM MOCIEI0BATEIbHOCTH
6) ChopmynupyiiTe onpeaeneHue: mocaea0BaTeIbHOCTh He SBIsSeTCsS PyHAaMEeHTaIbHOM

2. a) M3BecTHO, 4YTO TMOCIIEJOBATEIBHOCTh (I, HMEET KOHEYHBIH IIpeaen, a
HOCIE0BATEIbHOCT, b, HE HMeeT KOHEUHOro npenena. YTto MOXKHO CKa3aTh Ipo
MOCJIEIOBATENBHOCTD Ay + b),?

0) U3BecTHO, YTO MOCHENOBATENBHOCTH d, U D, He MMeT KOHedHoro npexena. Uro
MOKHO CKa3aTh IIPO II0CIEN0BATENbHOCTD d;, + by,?

3. a) U3BecTHO, 4YTO TMOCJIEAOBATEILHOCTh (I, UMEET KOHEUHBIH TMpesen, a
HOCIIE0BATeIbHOCTE b, HE HMeeT KOHEUHOTo mpenena. UTo MOXHO CKa3aTh Ipo
MIOCJIEIOBATENBbHOCTD 4y, + b),?

6) W3BecTHO, YTO MOCNENOBATENLHOCTH d, U b, He UMeoT koHeuHoro mpexena. Uro

MOYKHO CKa3aTh IIPO MOCJIEA0BATENLHOCTD dyy + b)y?
4. Chopmynupyiite TeOpemMy 0 TPEX MOCIEeTOBATEILHOCTIX («O JBYX MHJIUIIHOHEPAX)).

Komnoksrnym
IIpenes u HeNMPEPBLIBHOCTH (DYHKIUH.
Onpenenenusi. Chopmyupyiite onpenesieHue:
1. HeorpaHu4eHHOU Ha MHOXecTBe X (PYHKLUY;
2. MOHOTOHHOMW Ha NMPOMEXYTKe (PyHKINH;
3. 3amnucaTh onpeaeneHus I BCeBO3MOXKHBIX KOMOMHAIIMMI:

fx) = yo X — Xo
flx) > —0 x — x0—0
flx) > +o0 I x — xo+0
pu
fix) > o0 X — —®
X —> too
X —> 0,

4. ¢yHkuu, HenpepbIBHOM B Touke 1o Komu u no ['eline;

OcHoBHBIE TeopeMbl (0€3 10Ka3aTeJIbLCTBA).

11



1. CdopmymupyiiTe TEOpEeMy O TIpeesie CyMMBbI, Pa3HOCTH, TPOU3BEICHUS U YACTHOTO
IBYX (YHKIUH;

Cdopmynupyiite TeopeMy O MEpBOM 3aMeUaTeIbHOM Mpeerc;

CdopmynupyiiTe TeOpeMy O BTOPOM 3aMeUaTEIIbHOM TpeIelie;

CdopmynupyiiTe TeopeMy 0 HEMPEPHIBHOCTH CIIOKHON (PYHKIIHH;

Chopmynupyiite TeopeMbl Beliepmpacca 1uist G yHKIHA, HETPEPHIBHBIX Ha OTPE3KE.
Chopmynupyiite TeopeMbl bonbiiano-Komm 115 hyHKINMA, HEIPEPHIBHBIX Ha OTPE3KE.

A

Onpoc o Teopuu Ne2
1. Cdopmynupyiite onpeneneHue:
1. muddepenuupyemolii B TaHHOK TOYKE (YHKITUU.
2. reomerpuueckuil cMbich auddepenunpyemMocTa QyHKIMH B TOUKE
3. TOYKH JIOKaJIbHOIO MaKcUMyMa (MUHUMYyMa) QYHKIUH [ (X).

2. OcHoBHbIe TeopeMbl U hopmyIbl (0e3 ToKazaTenbCTBa)
4. chopmynupyiite Teopemy Depma.
5. chopmynupyiite Teopemy Pos.
6. chopmynupyiTe TeopeMmy o popMyie KOHEUHBIX NMpupamieHuit Jlarpanxa.
7. 3anummute popmyny Teinaopa ¢ ocTaTouHbIM 4jieHOM B B (hopme [leano.

2 cemecTp
Onpoc no Teopun Ne3

1. 3anummure (¢ HEOOXOAMMBIMU YCIOBUSAMH) (POPMYIy MHTETPUPOBAHUS IO YacTAM (s
HEONPEIETICHHOTO UHTErpasa).

2. 3anummre (C HEOOXOOUMBIMH YCIOBUSMHM) (OpMyny 3aMeHbl INEpEeMEHHOW B
HEOIpeIeIEHHOM UHTETpaIe.

3. CdopmynupyiiTe ompeneneHue BepxHeld U HikHeH cymmbl JlapOy (co Bcemu
HEOOXOIUMBIMU MOSICHEHUSMU U 0003HAUEHUSMH).

4. CoopmynupyiiTe oOIpeneleHue OIpeleIeHHOro HHTerpana Pumana (co BceMu
HEOOXOJUMBIMU MOSICHEHUSMU U 0003HAUEHUSMH).

5. Jokaxwure (10 OMpEAETICHUIO MM CBOMCTBAM MHTEIPUPYEMOCTH), YTO (PYHKIUS ) = X
UHTErpupyema Ha otpeske [1, 3].

6. Jlokaxure (110 ONPENETICHUIO UIIU CBOMCTBAM MHTETPUPYEMOCTH), UTO QYyHKIUS y = 2—x
UHTETpupyema Ha otpeske [0, 2].

7. TlpuBenute mpumep Takoi GyHKUIMH f(X) U TapaMeTpa a, 4To

dyrxums F(x) = j S (x)dx — Bospacraromas, a dyuxuus G(x) = I( f(x)+a)dx—

yObIBaromIas.
8. IlpuBeaurte mpumep Takol GyHKUIUU f(X) U TapaMeTpa a, 4To

bynkmus F(x) = jf(x)dx — y6bBaromas, a Qyuxumst G(X) = I(f(x) +a)dx —

BO3pacTaroIasl.
Komnoksuym
1. ChopmynupyiiTe  omnpeneneHue  HEOTPAHWYCHHOM  MOCIENOBATENbHOCTH  TOYEK
npoctpaHcTea R .

2. Cdopmynupyiite onpeaenenue “mo Komm” npenena pynkuuu u(M) B TOUKe..

Chopmynupyiite onpeneneHue “no ['eiine” npenena hynakuuu u(M) npu M — oo,

4. Codopmynupyiite onpenenenue nupdepenuupyemoit pynxmun f(x,y) B Touxe M(Xo,Yo).
['eomeTpuyeckuii CMBICI.

(O8]
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5. CdopmymupyiiTe  TeopemMbl O  HEOOXOIWMBIX W JOCTATOYHBIX  YCJIOBHUSX
muddepenmpyemoctd GpyHkiuu f(x,y) B Touke M(Xo, Yo).

6. Ilycte ¢pynkius f HenpepsiBHA. Jlokazath, yTo MHOXKeCTBO D Touek mpocTpaHcTBa R" |
Ui KOTOpbIX { f(X1,X2,...Xn)>0} oTKpBITO. (MOXHO CUMUTaTh, YTO D MHOXECTBO Ha
wiockoctu: D= {(x,y)|f(x,y) > 0})

7. JlokazaTh, 4TO €CIIU YHUCIIOBBIE MOCIEIOBATEIIbHOCTH Xn U Yn ABJISIOTCS
byHIaMEeHTaIbHBIMU, TO MOCIEI0BATEILHOCTD TOUEK (Xn , Yn ) SABIISETCS
byHIaMEeHTaTBHOM.

3 cemecTp

Onpoc o Teopuu Ned
1. a) ChopmynupyiiTe onpeaesneHnue MOTOYSTHONH CXOAMMOCTH (QYHKIIMOHATBHON
HIOCJIEIOBATENBHOCTH f, (X) Ha MHOXecTBe X.

6) Chopmynupyiite onpeneieHre paBHOMEPHON CXOTUMOCTH (DYHKIIMOHATBEHOM
Hocjae10BaTeNbHOCTU f, (X) Ha MHOXecTBe X.

2. Chopmynupyiite Teopemy Abemns 0 CXOAUMOCTH CTEIEHHOIO Psijia.

3. Chopmynupyiite TeOpeMy 0 MUHUMaJILHOM CBOHCTBE K03 duieHToB dyphe.

4. 3anummre 000 (Ha Bam BeIOOp) mNpU3HAK PABHOMEPHOH CXOIUMOCTH
(GYHKLMOHATIBHOI'O psfa.

Onpoc o Teopun NeS

1. Cdopmynupyiite omnpenenenue wusMepumoro (mo JKopaany) MHOXKeCTBa
A c R" co Bcemu HEOOXOAUMBIMU TIOJPOOHOCTAMU (0003HAUCHHUSIMH).

2. Chopmynupyiite TeOpeMy O 3aMEHE NEPEMEHHBIX B JIBOMHOM MHTETpalie.

3. Chopmynupyiite onpeaeneHrue KPUBOIMHEWHHOTO HHTErpaia MepBoro poja v 3amuiimTe
(GOpMyITBI BBIYHCIICHUST KPUBOJIMHEHHOTO HHTETpajia IepBOTO Po/a.

4. Hanmutmure popmyny I'puna u chopmynupyiite ycnoBusi, Ipu KOTOPHIX OHA BEPHA.

Iloka3aTenu M KpHUTEPHMH, HCHOJb3yeMble NPH OLEHHMBAHUM KOJJIOKBHYMOB H
OIPOCOB 10 TEOPHU:
3ameuanue.

Kypc maremaTnueckoro aHaau3a pas/ielieH JIB€ YacTH: JEKIMOHHAs YacTh 0/ Ha3BaHUEM
«MareMaTH4eCKHI aHaIu3» U IpakTHYecKas o] Ha3BaHuEM «lIpakTHKyM 110 MaTeMaTH4eCKOMY
aHamu3y». Jlekuus B By3e MpPEACTaBISET COOOH CHCTEMATHYECKOE, II0CIEJOBATEIIBHOE,
MOHOJIOTHYECKOE H3JIOKEHHE MpPeroaBaTeNeM-IeKTOpoM ydeOHoro MaTtepuana. [Ipuuem stot
MaTepHal, Kak MpPaBHIIO, TEOPETUYECKOro Xapakrepa. Llenb nexknuu — opraHusanus ydyeOHOU
JeSITeIbHOCTH CTY/ICHTOB 1O (opMHpOBaHHUIO cucTeMbl 3HaHUK. (Korna oTnenbHble pas3niensl U
TEMBbI OYEHb CIIOXKHBI 111 CAMOCTOSITEIIbHOTO U3yUYEHHUS], JIEKIIUS BHIOTHAET (DYHKIIUIO OCHOBHOTO
UCTOYHHKA HH(popManuu.) Jlekius npusBaHa Taxke GOpMUPOBaTh YMEHHE apryMEHTHPOBAHO
u3JIaraTth Hay4HbIN MaTepuai. HaBbIku perieHns npakTHUecKUX 3a/1ad MaTeMaTHueCKOro aHaIu3a
dbopMupyroTcss B OOJblIeH cTENeHW Ha MPAKTUKyME. 37eCb OHHU MOTYT OBITh IMPOBEPEHBI
no0aBJIeHUEM K TEOPETUYECKOMY BOMPOCY MpUMepa Ha MPUII0KEHNUE TEOPEMBbI, POPMYIIBI U T.JI.

[ToapoOHOE onMcanue ToKa3aTesiel U KpUTepUeB OIICHUBAHUS PUBEICHO B TabIMIle TyHKTA 2.2.

IIpu poBepKe OTBETOB HA 3a1aHUsI UCIIOJIb3YIOTCS CIEIYIOLIUE TIOJI0KCHUS
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HIOJIHBIM OAJUT BBICTABIISAETCS], €CIM CTYAEHT IIOJHO U MIPAaBUIIBHO CPOPMYJINPOBAT TEOPETUUECKUNA
MaTepHall, HOHSJI CMBICI TEKCTa BOIIPOCa/3a/1a4H, TIOJTHO U MPABHIILHO BBHIOIHIII ITPEIOKEHHBIE
3aJlaHUs, IPOSIBIJI BBICOKUH YPOBEHb BCEX TPEOYIOIIMXCS JUIsl BHIIOJIHEHUS 3aJaHUN 3HAHUH U
YMCHHM.

bann nonmxkaercs, eciu  CTyAEGHT (HE JONycKas OIIMOOK) MpPaBWIIBHO c(opMyIupoBal
TEOPETUUECKUI MaTepua, HO HEJOCTATOUYHO IIOJHO WIIN TOIYCTHII HE3HAYUTEIbHbIE HETOUHOCTH,
HE HCKAKAIOLUE CYTh INOHATHUN, TEOPETUYECKUX IOJOKEHHUH; CTYIEHT IOHSI CMBICH TEKCTa
BOIIPOCA/3aJjauu, NPEAJIOKEHHBIE 3aJaHusl BBIIOJIHUI TPAaBUIBHO, HO HEAOCTATOYHO IIOJHO.
[TposiBMII HEOOXOIUMBIN YpPOBEHb BCEX TPEOYIOIMXCS Ui BBINOJHEHMS 3aJaHUN 3HAHUH U
YMCHHM.

BeicraBisiercss He Oosiee IOJOBHUHBI OT 3asBIEHHOW CyMMBbl OajljiOB, €CIIM CTYIEHT CMOT
BOCIIPOM3BECTH (C OIMOKaMH) OCHOBHBIE OIpeNeseHUus U (OPMYIUPOBKH; HA MOCTABJICHHBIC
BOIIPOCHI OTBETWJI HE BIIOJIHE INPABWIBHO W IOJHO, HO IOATBEPAMJ OTBETAMHM IIOHHMaHUE
BOIIPOCOB U IIPOJEMOHCTPUPOBAII OT/I€IbHBIE TPEOYIOIIMECs AJIsl BBIIOIHEHUS 3aJaHUN 3HAHUS U
YMEHUSL.

OTBeT HE 3aCUMTHIBACTCS, €CJIM CTYIAEHT HE CMOI BOCIPOM3BECTH WJIM BOCIPOHU3BEN C OYHb
rpyObIMH OIIMOKaMM OCHOBHBIE ONpeAeieHUs U (OPMYIUPOBKU; CTYIEHT HE IMOHSUI CMbICIA
TEKCTa BONPOCA/3aJaud, HE CMOT BBINOJHUTH 3adaHus. Ha 3agaHHbIE BONPOCH OTBETHII
HEYJOBJIETBOPUTEIIBHO, HE MPOAEMOHCTPUPOBAT CHOPMUPOBAHHOCTh TPEOYIOIIMXCS IS
BBITIOJIHEHUS 3aIaHUN 3HAHUWA U YMEHUM.

[Tony4yeHHble B TeUeHHE ceMecTpa Oajulbl yUUTHIBAIOTCS MPU BBICTABICHUH UTOIOBOM OLIEHKH 32
cemecTp.

Bonpocs! 1J11 NOATOTOBKHU K 3K3aMeHY 3a MepPBbIi ceMecTp

AKCHOMBI MHOXKECTBA JICHICTBUTENBHBIX Yncel. TouHast BEpXHss IPaHb.

TeopeMa 0 TOUHON HUKHEHN I'paHU.

[Tpunuun Apxumena

YucnoBast ocie10BaTeNbHOCTb, IPEIE.

Teopemsbl 00 OTPAaHUYEHHOCTH cXosIencs IIOCJIEI0BATEIbHOCTH u 0
€AMHCTBEHHOCTH IIpeena

TeopeMsl 0 peAeNnbHOM IIEPEX0/I€ B HEPABEHCTBAX.

Teopema BeitepmTpacca 0 MOHOTOHHBIX [TOCJIEJOBATEIBHOCTSX.

Hucno «em.

beckoHeYHO MaJIble OCIEeI0BaTEILHOCTH, CBOMCTBA

ApudmeTnueckue onepanuu co CXOASIMUMUCA OCTIEI0BaTEIbHOCTIMHU.

Kpurepuii Komm cxoqumMocTu nociae10BaTebHOCTH.

[ToanmocnenoBarenbHOCTh. YacTuunblid ipenen. Teopema bonbsano-Beliepuirpacca

Teopembl 0 BEpXHEM U HUKHEM IIpeeax.

beckoneuno 60bIIKE TOCTEI0BATENBHOCTH.

[TpenenbHast TOuKa MHOXKECTBA, BA ONPEAEICHMS, SKBUBAIEHTHOCTD.

Ompenenennst mo Komm wu mo ['eiitne mnpenenma ¢GyHKOEM B TOYkKe, TeopemMa 00
HKBUBAJIEHTHOCTH.

ApudmeTrnueckue onepanuu 1 npeaen GyHKIIH.

Kpurepuii Komu cymectBoBanus npezaena GyHKIUH.

Pacimmpenue nousatus npenena GyHKIUU, OJHOCTOPOHHHE MTPEIEbL.

IlepBbIil 3aMeyaTeNbHBIN IIPEE.

Bropoii 3ameuarenbhblii npenesn. CiencTBus.

[Tpenensl MOHOTOHHBIX (DYHKIIMHA.

HenpepbiBHOCTh  (pyHKIIMM B TOuKe. Apu]MeTHUECKHE Onepaluyd W HENPEepPhIBHOCTb.
HenpepbIBHOCTB CTIOXKHON (PYHKINH.
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ITepBas Teopema BeitepmTpacca

Bropas Teopema Beliepimrpacca

Teopema bosbiiano-Kommu.

PaBromepHas HenpepriBHOCTB. Teopema Kanropa

HenpepbpIBHOCT ¥ TOUKHU pa3pbiBa MOHOTOHHBIX (DYHKIIHHA.

OO6patHas ¢pyHkusa. TeopeMa o CylecTBOBAHUU M HETIPEPHIBHOCTH.
OnemeHTapHbie QyHKIMU. Teopema 0 HEMPEPHIBHOCTH.

CpaBHeHUE OECKOHEYHO MaJIbIX.

Huddepennupyemocts GpyHknu B Touke. [IpousBoanas. Juddepenmuman.
['paduueckuii cmbicn nuddepenpyemoctu. Kacarenbnas xk rpaguky, ypaBHEHHE.
Cas3pb «udpepeHIupyeMoCThb - HEPEPHIBHOCTHY.

[TpaBuna nquddepennupoBanus. Tadbauma mpon3BOIHBIX.

Crapmue npousBoanbie U auddepennuanst. opmysa JleiiOHuia
Touku Bo3pacTanusi, yObIBaHus, SKcTpeMyma Teopema depma
Teopemsbl Posus, Jlarpanska u Komu.

IIpaBuno Jlonurans.

®opmyna Teitnopa-Ileano.

®opmyna Teinopa-Jlarpanxka

OcCHOBHBIE Pa3NI0KEHUS.

VY ci10BUSI MOHOTOHHOCTH.

YcnoBus sKcTpemMyma

Brimykibie pyHKINH, YCITIOBHS BBITYKIOCTH. TO4YKHM mepernoa.
ACHUMITOTBHI.

[Toctpoenue rpadukoB QpyHKIUHA.

[Tapamerpuuecku 3a1anHble KpuBbie U (pyHKIMU. [locTpoeHue KpUBBIX.
[TpubnmxeHHoe perieHre ypaBHEHUH.

Bomnpocsl 111 TOATOTOBKH K 3K3aMeHY 3a BTOPOil cemecTp
[TepBoobOpazHas, HeonpeaeneHHbI uHTEerpai. [Ipocreiinue cBolicTBa.
HHTerpupoBaHue MOACTAaHOBKOM U IO YaCTSIM.

WHTerpupoBaHe paltoHaIbHBIX (QYHKIIUH.

WuTerpupoBanue uppayoHaibHbIX PYHKIINHN.

Wuterpupyemoctsb GpyHKIMH 110 PuMaHy: OCHOBHBIE CBOICTBA.
OrpaHn4eHHOCTh UHTETpUpyeMoil o Pumany ¢yHkuuu.

Cymmsl [lap0y, cBolicTBa.

Kpurepuit unrerpupyemoctu 1o Pumany.

CBoiicTBa HHTETpUPYEMBIX (DYHKIIMI U ONpeeIeHHOr0 HHTEerpaa.
OLeHKH ONpeNeNIeHHOT0 HHTETPalla, TEOPEMBI O CPEHEM.

Knaccel unTerpupyemsix GpyHKIUi.

WHTerpan ¢ nepeMeHHbIM BEPXHUM IIPEIEIIOM, CBOMCTBA.

®opmyna HetoToHa — JleitbHuna.

3ameHa NepeMEHHON U HHTETPUPOBAHME 10 YACTSIM JJI ONIPEAEIEHHOIO HHTErpasa.
[TpunoxeHus onpeneneHHoro nuTerpana. JyimHa KpuBou.

DopMmybl TPUOIMKEHHOTO BBIYUCIICHUS ONPEEIEHHOT0 UHTETpaa.
[ToHsiTHE HECOOCTBEHHOTO MHTETpajia, OCHOBHBIE BapraHThl. CxoaumocTts. Kpurepuit Komu.
AGCOIOTHAs M YCIOBHAs CXOUMOCTh HECOOCTBEHHOT'O HHTETpaa.
WuTerpansl OT HeOTpULATENbHbBIX (GYHKINN. TeopeMbl cpaBHEHHUSI.
[Tpusnak AbGens — JJupuxie cxoquMocT HECOOCTBEHHOTO UHTErpaa.
[TonsiTHe YMCIIOBOTO psifa, CXOAUMOCTb, CyMMa Psifa.

IIpocrelimue cBoiicTBa UMCIOBBIX psAa0B. Kputepuit Komu.
AOGCoOTHAs M YCIOBHAS CXOAUMOCTD PsJIa.

[TonoxxutenbHbIE psAabl. TeopeMbl CpaBHEHUS.
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Nuterpaneubiii npusHak Komm — Makinopena.

[Tpusnaku Jlanamb6epa, Komu, Paabe.

[Tpusnak AbGemns — qupuxie.

CouerarenbHOE CBOMCTBO YHUCIOBOIO Psijia.

ITepecranoBka uncioBoro psga. Teopemsl Ko u Pumana.

Crenennoii psa. Teopema AGensi. Panuyc u uHTEpBai CXOAMMOCTH.

Psn Teitnopa. OCHOBHBIE pa3I0KEHUS.

®opmyna Bammca. @opmyna Ctupaunra.

beckoneunble mpon3BeIeHUSI.

[IpoctpanctBo R™, nuHeitHOCTD, CKaIsIpHOE Tpou3BeeHue, HepaBeHCTBO [1IBapiia, Hopma.
[TocnenoBarensHoCTH B R™, cxoaumocts, kputepuit Kommm, Teopema bonbsiiano — Beiiepitpacca.
MmuoxecTtBa B R™, 0CHOBHBIE pUMEpHI.

Knaccudukanus Touek. OTKpBIThIE U 3aMKHYThIE MHOXKeCTBAa. KOMIaKkTHBIE MHOXKECTBA.
OyHKIUS HECKOJIBKUX MIEPEMEHHBIX, OCHOBHBIE TTOHSTHSI.

[Ipenen B Touke, cBoiicTBa. HempephIBHOCTE.

Teopemsl Beliepiitpacca u Kanropa o HelpepbIBHBIX Ha KOMITAKTaX (PYHKIMSIX.
Huddepenunpyemocts B Touke. YactHple mpou3BoaHble. JlocTaTouHble — YCIOBUSA
muddepernmpyemoctr. HerpepreiHas nuddepentmpyemocts. Auddepennna.
['eomeTpuyeckuit cmbica quddepeHIpyeMoCcTH, KacaTeabHas TNIOCKOCTb.
Huddepenuupyemocts cnoxHod ¢yHkuuu. HWHBapuanTtHOCTh (QopMbl  auddepeHmmana.
[Tpou3BoHas IO HANIPABIEHUIO, TPAJAUEHT, CBOMCTBA.

Crapiure npou3BOJHbIE, TEOPEMA O CMELIaHHBIX POU3BO/IHBIX.

Crapmue auddepeHnnansl, onpeaeaeHe, BHIYUCICHHE.

®opmyna Teitopa.

Touku skcTpemyma, Teopema Oepma. Y CclioBUs BTOPOTO MOPSAKA.

Teopema 06 o6patHOU PyHKIIHH.

Teopema o HesiBHOM (pyHKIIUU.

Bonpocs! 1J1s1 MOATOTOBKY K IK3aMeHY 3a 3 cemecTp

QOYHKIMOHAIBHBIE MTOCIEA0BATENLHOCTH. CXOOUMOCTh B TOUKE, HA MHO)KECTBE, PaBHOMEPHO, B
CpEeIHEM KBaJpaTUYHOM.

Kpurepnii Koy paBHOMEpHOU CXOIUMOCTH.

PaBHOMEpHAs CXOOUMOCTD U HEMPEPBHIBHOCTD.

PaBHOMEpHAs CXOOUMOCTb U UHTETPUPOBAHUE.

PaBHOMepHas cxonuMocTs U ¢ hepeHIpoBaHue.

D yHKIHOHAIBHBIE PsABl BapuaHThI CXOAMMOCTH.

[Tpu3Haky paBHOMEPHON CXOAMMOCTH (PYHKIIMOHAIBHBIX PSAIOB.

CBolicTBa paBHOMEPHO CXOASIIUXCS (PYHKIIMOHATIBHBIX PSI0B.

Crenennble paasl. Teopema Abens.

Paguyc cxonnmoctu. @opmyina Komm-Anamapa.

JuddepenurpoBanue 1 HHTETPUPOBAHUE CTETIEHHBIX PSI0B.

Psan Teinmopa.

OCHOBHBIE Pa3J10KEHUS B CTENICHHBIE PSAABI

Tpuronomerpuueckas cucrema. Cpoiictsa. Pag @ypee.

EBknumoBo  mpoctpaHctBo.  OcHOBHOM — mpumep.  OpPTOHOPMHPOBAHHBIE  CHCTEMBI
MunnmanbHOe cBOMCTBO K03 uiineHToB Dyphe.

HepasenctBo beccensa. Cnencraue.

[IpeobpazoBanne yacTuuHbIX cymMmM psina Dypee. Anpa Jupuxie, cBoiicTBa
Teopema JokaM3anu.

Teopema o cxonumocTH psana Oypwe A1 KycouHo - nuddepeHnupyeMont GyHKIUN.
Snpa Deiiepa, ceolictBa. Teopema Deliepa.

Teopema Beliepmirpacca.

ITonnora TpuronoMerpudeckoi cucreMsl. Pasenctso Ilapcesais.

Nurerpanel ¢ napamerpoM. Teopemsl 0 HEIPEPBIBHOCTH.

Huddepennmpoanue naTEerpaita no napamerpy.

Teopema 0 MOBTOPHOM MHTETPUPOBAHUU.

Heco6cTBeHHbIE HHTErpalibl ¢ TapaMeTpoM. OCHOBHBIE TOHSTHS.

16



IIpu3Haku paBHOMEPHOU CXOAMMOCTU MHTErpaa.

CBs13b UHTETPAJIOB C (PYHKIIMOHAIBHBIMU MOCIEI0BATEIbHOCTSIMH.
Teopemsl 0 HenpepbIBHOCTH, U HEepeHIIMPOBAHNN U TOBTOPHOM UHTETPUPOBAHUU.
I'-dpyaknus u B-gyHkmus, cBoiicTBa

Mepa XKopaaHa - cxema onpeeneHus.

Kpurepuit usmepumocTu.

AnmutuBHOCTH Mephl JKopaaHa.

Teopema o Mepe rpaduka HEMPEPHIBHOM (HYHKINU.

[IpuMepsl U3MEPUMBIX U HEU3MEPUMBIX MHOKECTB.

KpaTHble uHTErpabl; OrpeieneHnue, CBONCTBA.

CBezieHHEe KpaTHOTO UHTETPUPOBAHUS K TOBTOPHOMY.

3ameHa nepeMeHHbBIX B KpaTHBIX UHTerpanax. [Ipumepsi.

KpuBsbie Ha miiockocTu H B ipocTpancTBe. OCHOBHBIE TOHATHUS U (DAKTHI,
KpuBonuneitnsie unterpansl 1-ro tuna. CBoiicTBa

KpuBonuneiinbie naTerpansl 2-ro tuna CpoiicTBa

®opmyina ['puna

HezaBucuMoCTh KpUBOJIMHEHHOTO HHTETpaja OT MyTH.

[ToBepxHOCTH, cTIOCOOBI 3a1aHus1. HopMmaiib, KacaTenbHast INIOCKOCTb.
[lmonaas NOBEPXHOCTH.

[ToBepxHOCTHBIE HHTErpaibl 1 -ro Tuna CBoWcTBA.

[ToBepxHOCTHBIE MHTErpaiIbl 2-r0 THIa CBOMCTBA.
DJIEMEHTHI TEOPUU MOJSL.

TunoBble BAPUAHTHI IK3aMeHAIIMOHHON padoThl 32 1 cemecTp

Tema 1. Qucnosvie muosicecmsa u nocied08amebHOCmu

L. Cdopmynupyiite co BceMH HEOOXOJUMBIMH OIIPEIENICHUSIMU aKCHOMY O CYIIECTBOBAHHU
TOYHOM BEpXHEH I'paHu U1 YHCIOBOTO MHOXKECTBA.

2. Cdopmynupyiite TeopeMy 0 BIOKEHHBIX OTPE3KaX.

3. JloKa>kuTe, 4TO CXOJSIIasics OCIIe0BATEILHOCTD ABISIETCS (DyHaMEHTAIbHOM.

4. Jloka3aTb, 4TO €CJIM y IOCJIEI0BATEILHOCTH {X;, } HET KOHEYHbBIX YaCTUYHBIX MIPEETIOB,

TO ‘xn‘—)oo.

Tema 2. Ilpeden u nenpepwvignocms QYHKYUU.

5. Chopmynupyiite oTpuliaHUE K ONpeAesieHuIo penena GyHKIuU f (x) mpu x — —oo 1Mo
Kommn.
6. Chopmynupyiite u fokakuTe nepByto Teopemy bonbiiano-Kommu ans GyHKIUH,

HCIIPCPBIBHBIX HA OTPE3KE.

0, ecnu x — payuonanvhoe,
7. Joxkaxwure, uro Gpyuxuus Jupuxie D(x) =
1, ecru x — uppayuonanvhoe

pa3pbIBHA B KOXKIOW TOUKE.
8. [Tycte pynknus f(x) HenmpepbIBHA HA OTpe3Ke [a, b] v He MpUHUMAET Ha HEM HYJIEBOTO

3HaveHus. Jlokaxkure, 4yTo cymectByeT m >0 Takoe, 4To Ui BCEX X U3 OoTpe3ka [a, b]

‘f(x)‘Zm.

Tema 3. Ilpouzeoonvie u ouppepenyuansvt pyHxkyuu.

9. Cdhopmynupyiite TeopeMy 0 MPOU3BOAHOIN YACTHOTO ABYX (DYHKITHI.

10.  Cdopmynupyiite U T0KaXXUTE TEOPEMY O JOCTATOUHOM YCIOBHUHU JIOKATBHOTO
AKCTpeMyMa JIBaX/1bl JuddepeHpyeMoil QyHKIMH B JaHHOM TOUKE.

11.  Cdopmynupyiite onpenenenue BHIIYKIONH Ha mpoMexyTke pyHkiuu. Chopmynupyiite

TEOpEMY O JIOCTATOYHOM YCIIOBUH BBITYKIOCTH nuddepeHmpyeMoin QyHKIuu.
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12.  CdopmynupyiiTe MOHITHE TOYKH YCTPAHUMOTO pa3pbiBa GyHKIUHU f(X); Jo0OmpeaeauTe
In(2x —3)—1In5
x—4
BBIYMCIIUTE, UCIOJIb3Ys ONIPEACIICHUE, IEPBYIO IPOU3BOIHYIO B 3TOU TOUKE.

13.  Tlycrs pynxmus f (x) menpepsiBHa Ha [0,1], tuddepenmupyema va (0,1), £(0) = 4,

pyHKUMIO f(x) = 10 HEIIPEPBIBHOCTHU B TOYKE YCTPAHUMOI'O pa3phbiBa U

f(1) =2, f'(x)>-2. llpuBeanre 060CHOBAHHOE J0KA3aTENLCTBO, 4TO f (X) — NMMHEHHAsS
byHKIIHS.

Bropoii Bapuant

Tema 1. Yucnoewvle mHoxcecmea u nociedo8amensbHoCmu

l. ChopmynupyiiTe co BCeMH HEOOXOIUMBIMU OTIPEICTICHUSIMUA TEOPEMY O CYIIIECTBOBAHUU
TOYHON HUYKHEW I'paHU.

2. Chopmynupyiite oTpuliaHUE K ONPEACIICHUI0 OECKOHEYHO OOBIION
MOCJIEIOBATEIHHOCTH.

3. Chopmynupyiite U JOKaKUTE TEOPEMY O TPEX MOCIEA0BATEIBHOCTIX (JIEMMY «O JIBYX
MUJTHIIMOHEPAX»).

4. JlokazaTh, 4TO €CJIM HEKOTOopasi MOAMOCIe0BATEIbHOCTS MOHOTOHHOM

MMOCJICAOBATCIIBHOCTHU OIpaHMYCHA, TO U CaMa MMOCJICI0BATCIIbHOCTb OIrpaHUYCHA.

Tema 2. [Ipeoen u nenpepwvigHocms yHKYUU

5. Chopmynupyiite onpenenenue npenena Gyakuuu f(x) npu x = a — 0 mo Komm.

6. Cdopmynupyiite u fokaxkute TeopeMy Beliepmtpacca 11 GyHKIMN, HEIPEPHIBHBIX HA
OTpE3KE.

7. [TpuBenure npumep GyHKIMHU, pa3pbIBHON B KaXJ10i TOUKe, KBapaT KOTOPOH €CTh

¢yHkus HenpepbiBHAsA. OOBSCHUTE BHIOOP (PYHKIIHH.
8. [Tycte pynkuus f(x) onpenenena u nenpepsiBHa Ha [0,1] u E(f) = [0,1]. Jokaxwure,
4TO CYIIECTBYET TOUKa Xy €[0,1], Takas, uro f(x) = x4. OTBET 000CHOBATH.

Tema 3. IIpoussoomnsie u ougpepenyuansvt hynxyuu
9. ChopmynupyiiTe TEOpeMy O IPOU3BOTHOMN CIIOKHOU PYHKITUH.

10.  Cdopmynupyiite onpezeneHue BRITYKIONH Ha MpoMexyTke GyHKIU. ChopMyaupyiTe
JIOCTaTOYHOE YCIIOBHE BBHIMYKJIOCTH AuDdepeHnnpyemMoit GyHKInY.

11.  Cdopmynupyiite u JOKaKUTE TEOPEMY O HEOOXOJMMOM M JJOCTATOYHOM YCIIOBHU
MOHOTOHHOCTH (DYHKIIMM Ha MTPOMEXYTKE.

12.  Cdopmynupyiite HOHATHE TOUKH YCTPAHUMOTO pa3pbiBa GyHKIMHU [ (X); JOONpeaAeTUTe
In(1 + 3x)
ysxkmmro f(x) = 2— 10 HETMPEPBIBHOCTH B TOYKE YCTPAHHUMOTO pa3phiBa U
X

BBIYHCITHTE, UCIIOJIB3YsI ONPEACIICHHE, IEPBYIO MPOU3BOIHYIO B 3TOU TOUKE.

13.  TIpo hyHKIHIO f H3BECTHO, YTO OHA ONpe/eNneHa 1 uMeeT npoussoxuyio £ (x) Ha
orpeske [a, b], Ha uuTepBarne (a, b) umeer npomssommyio f O (x), npuuem f(a) = f'(a) =
@@ =0, fb) =f'b)=FfPM0B) =) = 0. lokaxure, 4T0 CYMECTBYET TOUKA

c€ (a,b): f¥(c) = 0.
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Kpurepun oueHuBanust
(ITpoBepka OIIK-1)

Tema 1. Yucnoswie muorcecmea u nociedosamenvHocmu

oann

3HaTh AaKCMOMATHKy MHOXECTBA  JEHCTBUTENBHBIX  YHCEI;
chopMynupoBaTh U nepeopMynrpoBaTh OCHOBHBIE TOHSTHS.

yMEThb

3HaTb  OCHOBHBIE  ONpPENENEHHUS M YTBEPXKAEHUSA IO
IOCJIeI0BATENbHOCTH; YMETh C(HOPMYIMPOBATH OTPHULIAHHUE;
HaBBIKAMHU Pa0OTHI C KBAHTOPAMH.

TEME
BJIAJETH

3HaThb ~ OCHOBHBIE  ONpENENeHHs M yTBEPXKIEHUS IO  TeMe
MOCJIeIOBATEIbHOCTH, IMOHMMATh JIOTHYECKYI0 B3aMMOCBSI3b OCHOBHBIX
TEOpeM Kypca; yMETb 4YeTKO CPOPMYIUPOBAThH YTBEPKIACHHS U HEOOXOIMMBIE
onpeseneHus. BnageTs HaBbIKaMU MPOBEJCHUS JJOKA3aTeNIbCTBA.

Bnagets HaBbIKamu IMPOBCACHUA  OO0Ka3aTCIbCTBA. 3HaTb OCHOBHBIC
A0Ka3aTeJIbCTBa MO TEME MOCICAOBATCIBbHOCTH,, YMCTh IIPUMCHUTL 3HAHUSA
I 10Ka3aTCJIbCTBA YTBCp)KﬂeHHﬁ.

Cymma=6

Tema 2. [Ipeden u nenpepvignocmov hyHKyuuU.

3HaTh onpejeseHue npeaena GyHKIUN B Touke. YMeTh (hOpMyIUpOBaTh Hs
sa3pike Komm u I'eliHe. BnaneTs HaBbIKAMH ITOCTPOEHHs OIPEACIICHUS B
pa3IMYHbIX BApUAHTAX.

1,5

3HaThb OCHOBHBIE OIPEAEICHHUS U YTBEP)KICHHUS MO TEME HENPEPBIBHOCTh
(GyHKLMH, 3HaTh HOHATHE CIOXXHOM (PyHKIMHM. YMETh MOCTPOUTH CIIOKHYIO
¢bynkuuto. Brnamerp HaBbIKaMHM yCTaHOBIEHHs (DakTa HEMPEpHIBHOCTH

GyHKIUH.

1,5

3HaTh OCHOBHBIE OIPENIEICHHS U YTBEPKACHHUS 110 TEME HEMPEPHIBHOCTh
(GyHKIMY, 3HaTh MOHATHE CI0XKHOW QYHKIMU. YMETh TOCTPOUTD CIOKHYIO
¢byHkuio. Bianers HaBbIKaMK YCTaHOBJIEHUS (paKTa HEMPEPHIBHOCTH

GbyHKIUH.

3HaTh OCHOBHEIC OIIPEACIICHUSA N YTBCPKACHUA 110 TEMC CBOMCTBA
HerepLIBHOﬁ Ha MHO>XCCTBC (I)YHKI_II/II/I VYMeTh UCIIOIB30BaTh 3TU 3HaHUA,
IMOCTPOUB LICIIOYKY paccymneHHﬁ, OCHOBAHHBIX Ha CTAHAAPTHBIX TCOPEMAX.

Cymma=7

Tema 3. [Ipouzsoonvie u oughghepenyuanvt hyHxkyuu.

3HaTh OCHOBHBIE (opMynbl IupdEepeHIupoBaHUs. YMETh BBIYHUCIUTH
MIPOM3BOJIHYIO CJIOKHOU (PYHKIIMH.

1,5

10

3HaTh GOPMYTUPOBKH OCHOBHBIX TeopeM AuQhepeHIInaTIbHOr0 HCUUCICHUS
Mo  WcchnefoBaHW0  (YHKIMH. YMETh  TPUBECTH  HEOOXOIUMBIC
(OPMYIMPOBKY M MPOBECTH TPAMOTHBIE PACCYKIEHUS IS JOKA3aTeIbCTRA.

11

3HaTh (HOPMYIUPOBKU OCHOBHBIX TeopeM nudepeHIInaIbHOTO HCUUCIICHUS
M0  HCCIEAOBaHUIO  (QYHKIUH. YMETb MPUBECTH  HEOOXOIUMbBIC
(hOpMYITUPOBKHY M MTPOBECTH TPAMOTHBIC PACCYKJICHUS JIJISl JOKA3aTeIbCTBA.

1,5

12

YMeTh NOHSATH CMBICH 33Ja4yM, COCTaBUThH IUIAH PEUICHHs, 3HaThb U YMETh
NPUBECTH HEOOXOIUMbIe (QOPMYJIUPOBKU ONpEAEICHUH U TEOopeM s
3aJauu.

13

YMeTh mpuBecTH HEOOXOAUMBIE POPMYITHUPOBKH OMPEICIICHUN U TEOpeM st
3a7a4i. Y METh BBICTPOUTH IIEMOYKY PACCYKICHUN

2

Cymma=10
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O0mas cymma 3a 3k3ameH — 23 0aJsuia.

OneHka MpoCTaBIsAETCA MO KOJIMYECTBY HAOpaHHBIX OaJlIOB!
MeHee 11 6amioB - HEYIOBIETBOPUTEIIBHO,
11-17 6annoB - y1oBIETBOPUTEIHHO,
17-20 6amioB - Xoporio,
bonee 20 6annoB — OTIMYHO.
[Tpu BbICTaBIEHUN UTOTOBOW OLICHKH YYUTHIBAETCS paboTa CTYJEHTa B TEUCHHE CEMECTpa.

[Tpu npoBepke OTBETOB Ha 3aJjaHUsI 3K3aMEHa UCIIOJIb3YIOTCSI CIEAYIOUINE TOT0KEHUS:

HOJHBIA 0ajul BBICTABISETCA, €CJIM CTYAEHT MOJHO U IPaBUIbHO H3JI0XKHUI TEOPETUYECKUH
MaTepual, IpuBeal 000CHOBAHMUS, IPABHIBLHO PACKPHIBAIOIINE TE WA MHBIC TTOJ0KEHUS, CAeal
00OCHOBaHHBIM BBIBOJ; CTYJEHT MOHSUI CMBICI TEKCTa 3aJjayd, MOJHO U MPABUIIBHO BBITOJIHHI
IpEJUIOKEHHbIE 3aJaHusl, MPOSIBIII BBICOKMM YpOBEHb BCeX TPEOYHOIIMXCS Ui BBIIOJHEHUS
3a/laHUi 3HAHUU U YMEHUM.

bamn nonuwxkaercs, ecinu CTYIAEHT (HE JOMycKas OIINMOOK) MPABUIIBHO U3JI0KUI TEOPETUUYECKUI
MaTepuai, HO HEAOCTaTOYHO IIOJHO WM JONYCTHJ HE3HAUYUTEIbHBIE HETOYHOCTH, HE
HCKaXaloUI1e CyTh MOHATUH, TEOPETUUECKUX MOJIOKEHUI; CTYIEHT IOHSJ CMbICIT TEKCTA 33a4H,
IPEUIOKEHHBIE 3aJlaHdsl  BBIIIOJHWI IPAaBUIBHO, HO HEAOCTAaTOYHO MONHO. IIpossun
HEOOXOIUMBIN YPOBEHb BCEX TPEOYIOIMXCS /ISl BBIOJIHEHUS 3a/JaHUI 3HAHUI U YMEHUH.
BeicraBisiercss He OoJsiee TOJOBHHBI OT 3asBICHHOW CyMMbI OaijoB, €CJIM CTYIEHT CMOT
BOCIIPOM3BECTH (POPMATLHO OCHOBHBIE OIpeneleHuss U (OPMYIHPOBKH, Ha IOCTABJICHHBIC
BOIIPOCHI OTBETWJI HE BIIOJIHE INPABUWJIBHO M IOJHO, HO IOATBEPAMJ OTBETAMHM IIOHHMaHUE
BOIIPOCOB U MTPOJEMOHCTPUPOBAI OT/ETIbHBIE TPEOYIOMKECs AJIsl BHINOJHEHUS 3aJaHUI 3HaAHUS U
YMEHHSL.

OTBeT He 3aCUnTHIBAETCS, €CIU CTYIEHT HE PACKPBLI TEOPETHUECKUM BOMPOC, HA MOCTABICHHBIE
BOIIPOCHI HE CMOT J]aTh YAOBJIETBOPUTENIBHBIN OTBET, CTYACHT HE MOHSJI CMBICIIA TEKCTa 3aJauH,
HE CMOTI BBIMOJHUTH 3agaHus. Ha 3amaHHble BONpPOCHI OTBETHJI HEYAOBIETBOPUTENIBHO, HE
IPOIEMOHCTPUPOBAT C(HOPMUPOBAHHOCTD TPEOYIOUIMXCS JUIS BBIMOJHEHHs 3aJaHUi 3HAHUH U
YMECHHM.

TunoBoii BapuaHT 3K3aMeHANIMOHHOI PadoThI 3a 2 ceMecTp
Tema Heonpedenenmnwiti unmezpan, unmezpan Pumana.

1. CdopmynupoBarh onpeaeneHrne nepBooopaszHoil.

2. Ilycrs F (x ) — onHa u3 nepBooOpa3HbIX GyHKIMU f(X) = b , ipuyem F (E) =1.
1+ cosx 4

o 3n
Haiianre F (T)'
3. CdopmynupyiiTe TeopeMy 0 HEOOXOIUMOM U JOCTATOYHOM YCIIOBUU UHTETPHPYEMOCTH
dbyakuuu f(x) Ha cerMeHTe [a,b].
4. Ilyctes ¢pynkums f uaTErpHpyeMa Ha oTpeske [a, b]. Jlokaxkure, uto QyHKIHS ‘ f ‘

WHTErpupyeMa Ha oTpeske [a, b]. BepHo nu oOpaTHOe yTBepkaeHHE?

Tema Onpeodenennsiii unmeepan Pumana. Hecobcmeennvle unmeepaivi
5. CdopmymupoBats u q0Kka3zars Gopmyrny HeroTona-Jleitbuua.
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1
J arcsin? dt

6. Haiitn lim <

x—0 xz

7. CdopmynupoBaTh onpeaeIcHre HECOOCTBEHHOTO HHTErpaia OT HEOrpaHHUSCHHON
GyHKIIHH.

8. CdopmynupoBarth U JI0Ka3aTh MEPBBIN MPU3HAK CPABHEHHS 11 HECOOCTBEHHBIX
WHTETPAJIOB OT HEOIPAaHHMYCHHBIX Ha MMPOMEXYTKE (DYHKIIHIA, T.€. ISl HHTETPaJioB 2 poJa.

Tema HYucnosvie psowi.
9. CdopmynupoBath U A0Ka3aTh MpU3HaK Jupuxie cXo0aMMOCTH YUCIOBOIO psijia.

. b
10. Ecnu psin Za , CXomurca M lim . =1, To MO>XHO 1 YTBEPKIATh, UTO P an
n—>0 an
CXOIUTCs?
="
Jn+vn’

11. MoskHo 11 NEePeCTaBUTH CllaraCMbIC YHCJIOBOI'O psAda Z YTOOBI cymMMa

IIOJIy4YEHHOT0 psifa paBHsiaach 107

Tema Qynxkyuu MHO2UX NEPEMEHHBIX
12. Ilycts ¢pyukmus f nenpepsiBHa. JlokazaTh, 4To MHOKECTBO D Touek mpoctpancTBa R" |

JU1s KOTOphIX { f(X1,X2,...Xn)>0} oTKpBITO. (MOXHO cunuTaTh, 4T0 D MHOXKECTBO Ha
wiockoctu: D= {(x, y)|f(x,y) > 0})

13. Jloka3atb, 4TO €CJIM YHCIIOBBIE MOCTIEA0OBATEIIBHOCTU Xn U Yn SBIISIOTCSA
dbyHIaMeHTaAIbHBIME, TO MOCIEI0BATENILHOCTD TOUEK (Xn , Yn ) SABISETCS
byHIaMeHTaIbHOM.

14. 3anucats onpenenenue quddepeHIupyeMocTy PyHKIMK IBYX NiepeMeHHbIX. [IpuBectu
TEOMETPUUECKYIO WILTIOCTPAIINIO MOHATUS AU PepeHnpyeMocT A ciuydas pyHKIuu
JBYX TIEPEMEHHBIX.

IToxa3zaTenu oneHNBaHUA
(ITpoBepka OIIK-1)

15.
Tema HeonpeneneHublii HHTErpaJj, uurerpai Pumana. 0aJlIbI
1 3HaTh OMpeJieNieHre U CBOWCTBA MEPBOOOPA3HOM.
2 3HaTh ONpeleleHHe U CBOMCTBAa MEpBOOOpa3HOil; yMeTb HaxoauTh | 1,5
nepBOOOpa3HYIO.
3 3HaTh OIpe/ieleHne U CBOMCTBA HHTErpaibHbIX cyMM Pumana u [lapOy; 3Hath | 1

OMIPCACIICHUC N CBOMCTBA OIMPCACIICHHOI'O UHTETpalia; YMCTh 110 ONIPCACIICHUTIO
HAWTH 3HAYCHUE OMpECACIICHHOI'O MHTCrpasia.

4 3HaTh (HOPMYIUPOBKM TEOPEM O BBIYMCICHMHM M CBOMCTBAaxX ompeaeseHHoro | 1,5
MHTETpaia; yMETh JJOKa3bIBaTh TEOPEMBI.

Cymma=5

Tema HHTerpan ¢ mepeMeHHbIM BepXHUM mpenejaoM. HecoOcTBeHHbIE
HHTerpajbl. Yuciaosblie psabl.
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6 3HaTh ONPEJEIEHUE WHTErpaja ¢ NEPEMEHHBIM BEPXHUM IIPENEIOM, 3HATh | 2
(GOpMYIMPOBKM TEOpEM O HENpephlIBHOCTU U JU((depeHIupyeMoCcTr
MHTETpaa; yMeTh JOKa3bIBaTh.

7 3HaTh (QOPMYIUPOBKH TEOpEM O HempepblBHOCTH M auddepeHumpyemoctu | 2
UHTErpaja; yMeTb IPUMEHHUTH TEOPEMBI JJIsl PELICHNUS 3a/1a4.

7 3HaTh OmpeeNeHne WHTerpajia ¢ OECKOHEYHBIM BEPXHHMM IpeaesoM U oT | 1
HEOTPAHMUYEHHOU HA POMEKYTKE ) YHKITUH.
8 3HaTh ONpeeNeHne WHTerpajia ¢ OECKOHEYHBIM BEPXHHM IpEAENioM U OT | 2

HEOTPAaHMUYEHHONM Ha TPOMEXYTKe (YHKIHMH; yMETh (OPMYIUpOBaTh H
IIPUMEHATH HA IPAKTUKE YCIOBUSA CXOAUMOCTH UHTErPAJIOB.

Cymma=6
Tema UncaoBbie psiibl.
9 Ymers (opMynupoBaTh M JJOKa3bIBaTh NPU3HAKU CXOAMMOCTH YHUCIOBBIX | 1,5
pPAIOB; YMEThb NPUMEHATh HA NPAKTHKE MPU3HAKU CXOAMMOCTH YHCIOBBIX
PsLI0B.
10 YMeTh IPUMEHSTh Ha PAKTUKE PU3HAKU CXOJIMMOCTH YHCIOBBIX PSIOB. 1,5
11 3HaTh CBOMCTBA CyMMBbI a0COJIIOTHO U YCJIOBHO CXOJSIIUXCS YMCIOBBIX PSIIOB.
YMeTh NpOBEPUTH YCIIOBUSL CXOJIMMOCTH PSIOB JUIsl OTBETa HA BOIPOCHI O
CBOWCTBaX CyMMBI psizia.
Cymma=5

Tema OyHKIMY MHOTHX NePEeMEHHBIX

12 3HaTh KIACCHU(PUKAIIMIO TOYCK ¥ MHOXKECTB Ha IJIOCKOCTH. 3HATh OCHOBHEIC | |
OTpefieNieHus] 0 TeMe HEMPEPHIBHOCTh (YHKIMHU JBYX MEPEMEHHBIX. YMETh
IIPOBECTHU PACCYKJEHUE.

13 3HaTb OIIPEACIICHUC CXOSAIIEHCS MOCIEA0BATENLHOCTH TOUEK Ha IIJIOCKOCTH, 1,5
3HaTh CBOMCTBA CXOISIIUXCS HOCHGHOB&TGHBHOCTCﬁ; YMETb OO0Ka3bIBaTh
OCHOBHBIC YTBCPIKJACHUS.

14 3Hath ompenenenue auddepeHInpyeMOCTH (QYHKUMU JABYX IEpeMeHHbIX, | 1,5
FEOMETPUUECKUH CMBICH TMOHATUSA JuddepeHIupyeMOCTH Ui ciydas
(GYHKLUU IBYX IEpEMEHHBIX.

Cymma=5

16.
Oo6mas cymma 3a 3x3amen —21 6aJu.

OreHKa mpocTaBIsieTcs M0 KOIMYecTBY HaOpaHHBIX OaJlIoB:

MeHee 11 GaioB - HEYIOBIETBOPUTEIBHO,

11-16 6amioB - y10BIETBOPUTEIBHO,

16-19 6amoB - xoporio,

Bonee 19 6annoB — oTaMYHO.

[Ipu BBICTaBICHNN UTOTOBOM OIIEHKU YYUTHIBAETCS paboTa CTy/IeHTa B TEUEHHUE CEMeCcTpa.
[Ipu nmpoBepke OTBETOB Ha 3a/IaHMsI SK3aMEeHa UCTOIb3YIOTCS CIEIYIONINE TTOJT0KEHUS !
MOJIHBIM 0ajul BBICTABISETCS, €CIIM CTYAEHT MOJIHO M MPAaBUIBHO H3JIOXKWI TEOPETHUYECKUMN
MaTepuai, IpuBel 00OCHOBAHUS, IPABIIIBHO PACKPBIBAIOIINE T€ WIJIM MHBIE MTOJIOKEHHUS, ClIenal
000CHOBaHHBIN BBIBOJI; CTYACHT TMOHSJ CMBICJI TEKCTa 3aJa4d, IMOJHO W MPABUIBLHO BBITIOJHUI
MpeJIOKEHHBIC 3aJaHus, MPOSBHII BBICOKHA YpOBEHb BCEX TPEOYIOMIMXCS IS BBITOTHEHUS
3aJlaHU 3HAHUW U YMEHUH.
Bann moHmxkaercs, ecnmu  CTyIEHT (HE JIOMycKasi OIMIMOOK) MPaBUIIHBHO M3JI0KHII TEOPETHUSCKUN
MaTepuai, HO HEJAOCTATOYHO TIOJHO WM JOMYCTUJ HE3HAUWUTEIbHbIE HETOYHOCTH, HE
MCKQXAIOIINE CYTh MOHSATUNA, TEOPETUYECKUX MOJIOKEHUMN; CTYICHT MOHSJI CMBICI TEKCTA 3a/1a4H,
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IPEUIOKEHHBIE 3alaHUs  BBIIOJHWI IPAaBWIBHO, HO HENOCTaTOYHO MOaHO. IIpossun
HEO0OXOIUMBIN YPOBEHb BCEX TPEOYIOIMXCS /IS BBIIIOJIHEHUS 3aJaHUI 3HAHUI U YMEHUH.
BeicraBisiercss He Oosiee TOJOBHUHBI OT 3asBIEHHOW CyMMBbl OajljiOB, €CIIM CTYIEHT CMOT
BOCIPOM3BECTH (POpPMAILHO OCHOBHBIE OMNpEAENeHUs U (HOPMYIUPOBKH; Ha IIOCTABJICHHBIC
BOIIPOCHI OTBETWJI HE BIIOJIHE INPABUWIBHO M IOJHO, HO IOATBEPAMJ OTBETAMHM IIOHHMaHUE
BOIIPOCOB M MPOJAEMOHCTPUPOBAI OTIEIbHbIE TPEOYIOUIHECs ISl BHIIOJHEHHS 3aJaHUN 3HAHUS U
YMEHHUSL.

OTBeT He 3aCUUTBIBAETCSA, €CIIM CTYAEHT HE PACKPBLI TEOPETUUECKUI BOIIPOC, HA MIOCTABICHHBIC
BOIIPOCHI HE CMOT JJaTh YAOBJIETBOPUTEIIBHBIN OTBET, CTYACHT HE IIOHSJI CMBICIIA TEKCTA 3aJauH,
HE CMOI BBIIOJHUTH 3anaHus. Ha 3agaHHbIE BOIPOCHI OTBETHJI HEYAOBIETBOPUTEIBHO, HE
IPOJAEMOHCTPUPOBAT C(HOPMUPOBAHHOCTh TPEOYIOLIMXCS JUIsl BHINOJIHEHUS 3a/JaHUil 3HAaHUHU U
YMCHHH.

TunoBo# BapUAHT 3K3aMeHALMOHHOU padoThI 32 3 ceMecTp
brox 1

1. Ecnu 4uncrioBas mocinenoBaTeIbHOCTD &y, CXOAMUTCS, a (HyHKIMOHAIBHAS TIOCIIEI0BATEIEHOCTD
fn(x) cxomutcs paBHOMEpPHO Ha MHOXecTBe X K orpaHu4eHHON ¢pyHKIuu f(X), TO mpon3BeaeHne
9THX IOCJIE0BATEIBHOCTEH CXOMUTCS paBHOMEPHO Ha X .

2. CdopmynupoBath U A0Ka3aTh TEOPEMY O PABHOMEPHOM CXOAMMOCTH U HEMPEPHIBHOCTH JIs
(GYHKIIMOHAIBHOTO psifa.

o
Sm nx
3. Haiitu oGnacts E cymiecTBoBaHMsI CyMMBI psizia —— U MCCIEJI0BaTh €€ Ha
n=l p3
b hepeHIPyEeMOCTb.
-1 (o
nx
4. Bpraucauts I D ne X, chopMynpoBaB HEOOXOJUMBIE TEOPEMBI.
~In3\n=1
bnok 2

5. CdopmynupoBaTh U J0Ka3aTh TeopeMy O AU PepeHInpyeMOCTH HHTErpaia, 3aBUCSILEro OT
napamerpa.

6. Paznoxuts f(x)=(x 2 +1) cos? (7 x) B cTENEHHOM psiJl B OKPECTHOCTH

X = -1. HaliTu uHTEpBaJ CXOAMMOCTH MOJYYEHHOIO PA/Ia.

7. CdopmymupoBaTs U q0Ka3zath Teopemy Deiiepa. ChopmynnpoBaTh CIeICTBUS U3 HEe.

8. Hammcatp B obmem Buae psag Pypbe (QyHKIHMU [0 TPUTOHOMETPUYECKOH CHUCTEME C

dopmynamu  ansa  koddduuuentos. Haiitm koddpouuuent a, psana Dypre GyHKIUU
fx)=2-x,x€e[l,2)

Bbrox 3

9. CdopmynupoBaTb TeopeMy O 3aMEHE NEepEeMEHHBIX i ABOWHOro mHTerpana. Ilepeiitn k

HOJIIPHBIM KOOpAMHATaM B JBOMHOM HMHTETpajie ” f(x,y)dxdy, tne obnacts D onpenensiercs
D

HEpaBEHCTBAMHU:

OSyS2X, X S2, x2 +y2 >1.

10. 3anucats dhopmyny ['puHa 1 yCIoBHS €€ MPUMEHHUMOCTH.

11. [lycre dpynkuuu P(X, y) u Q(X, y) HenpepbiBHBI B o6nactu G. Eciu st mo0bIX IBYX

(ukcuposanubx Touek A u B € G kpuBosnuHeiinbii unterpan [ Pdx + Qdy He 3aBucuT OT
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MyTH HHTETPUPOBAHUS, TO CyIlIecTByeT GyHKIusA u(X, y), Takas, uto du(x, y) = P(x, y)dx + Q(x,

y)dy.
12. TlycTs I(t) — anMHa KpUBOIi Ha IJIOCKOCTH, 3a1aHHOM ypaBHeHHeM ¥y = x2/2, 0 < x < t.

o .Ut
Haiitn llm(—z)
towo t

IToxa3zaTen oneHUBaHUSA
(ITpoBepka OIIK-1)

17.

Baok 1 0aJ1JIBI

1 3HaTh ONMPE/IEIEHUE U CBOUCTBA PABHOMEPHO CXOIAIIMXCS (YHKIMOHAIBHBIX | [ 5
MOCJIEIOBATEIBHOCTEH. YMETh MPUBECTH OOOCHOBAHHBIN OTBET, OMHPAIOIIHIACS
Ha YKa3aHHBIC OMPECIICHUS U TCOPEMEI.

2 3HaTh CBOMCTBA TEOPEMbI O PABHOMEPHOI CXOJUMOCTH U HENPEPHIBHOCTH, 1,5
O paBHOMEpPHOM CXOJUMOCTH M M MHTEIPUPOBAHUU, O PABHOMEPHOM
cxogumoctd U auddepeHnpyeMocTr  MpeneiabHOM  GYyHKIMH Ui
(YHKIMOHAIBHBIX TOCJIEIOBATEIbHOCTEH. 3HATH MPU3HAKK PABHOMEPHOU
CXOOUMOCTH  (DYHKIIMOHATBHBIX DSJIOB. 3HATH CBOHCTBA PaBHOMEPHO
CXOISIUXCsl QYHKIIMOHATBHBIX PSAAOB. Y METh IPUMEHUTD.

3 3HaTh CBOMCTBA TEOPEMbI O PABHOMEPHOI CXOJUMOCTH U HENPEPHIBHOCTH, 1,5
O paBHOMEpPHOM CXOJUMOCTH M M MHTEIPUPOBAaHUU, O PABHOMEPHOM
cxomuMoctd  u  auddepeHmpyeMocTH  MpenenbHoM  QyHKmMHM IS
(YHKIMOHAJIBHBIX IOCJIENOBATEIbHOCTEH. 3HATh NPHU3HAKK PAaBHOMEPHOMN
CXOAMMOCTH (YHKIMOHAIBHBIX PAOOB. 3HATh CBOMCTBA PaBHOMEPHO
CXOASIUXCsl QYHKIMOHATIBHBIX PSAAOB. Y METh PUMEHUTD.

4 3HaTh CBOMCTBA TEOPEMBI O PABHOMEPHON CXOJUMOCTH U HETPEPHIBHOCTH, 1,5
O paBHOMEpPHOM CXOOUMOCTH M M MHTEIPUPOBAaHUU, O PABHOMEPHOHU
cxogumoctd U auddepeHIMpyeMOCTH — MpeneiabHOM  (QYHKUMHM  AJIs
(GYHKIMOHANBHBIX IOCIea0BaTeabHOCTE. 3HATh MNpPU3HAKU PABHOMEPHOMN
CXOAUMOCTH (YHKIMOHAJIBHBIX pSIOB. 3HATh CBOMCTBA pPaBHOMEPHO
CXOAIIMXCS (PYHKIIMOHANBHBIX PAAOB. YMETh IPUMEHUTb.

Cymma=6

Baok 2

5 3HaTh ONpeJielieHHe MHTErpaia ¢ mapameTpoM. 3HaTh (pOpPMYIHPOBKU TEOpeM | 2
O HEeNpPEepPhIBHOCTH, MHTETPHUPYEMOCTH M AupdepeHInpyeMocT HHTErpana;
YMETh JI0Ka3bIBaTh; YMETh MPOBEPUTH BBINOJHUMOCTh YCIOBHUH TEOPEM B
KOHKPETHOM CITy4ae.

6 3HaTh OCHOBHBIE (DOPMYIHPOBKU TEOPEM IO TEOPUU CTEIIEHHBIX PSAIOB; YMETh | 1,5
HaWTH 00JIaCTh CXOAMMOCTH PsAZia, CYMMY PsJia, YMETh Pa3oKUTh QYHKITUIO C
CTEIIEHHOM PS.

7 3HaTh OCHOBHBbIE (DOPMYJIUPOBKU TEOpPEM IO Teopuu psanoB Dypwe, ymeTh | 2
JIOKa3bIBaTh 0a30BbIH HAOOP YTBEPKICHUI.

8 3uare ompenenenue psna Dypbe, ymerb packiaabiBaTh ¢yHknuio  21- | 1,5
NEPUOANYECKYIO, YETHYIO, HEUYETHYIO, HA KOHEYHOM IIPOMEXKYTKE - B Pl
dyphbe.

Cymma=7

Baok 3
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9 3HaTh OMpEIETCHUE, CBOWCTBA KpPAaTHBIX HWHTETPAJOB; 3HATH TEopemMy O |2
CBEJICHUU KPATHOTO WHTETPUPOBAHUS K TIOBTOPHOMY; 3aHTh U YMETh
JIOKa3bIBaTh TEOPEMY O 3aMEHE MEPEMEHHBIX B KPaTHBIX UHTErpajiaX. ¥ METh Ha
IIpUMEpax IPOJICMOHCTPUPOBATH 3HAHUS.

10 3HaTh TEOPEMBI O CBSI3U MHTErpaja M0 MHOXECTBY C MHTETpajioM 1o TpaHule | 1
9TOr0 MHOXKECTBA

11 3HaTh M YMETh JOKa3bIBaTh TEOPEMY O HE3ABUCHMOCTH KPUBOIMHEWHOIO | .5
MHTErpasa OT IyTH.

12 3HaTh TEOMETPUUYECKUI M (PU3MUECKUI CMBICT KPAaTHBIX M KPUBOJMHEHHBIX | 1,5
UHTErpajoB; YMETh BBIYHUCINUTD IUIOIAAH, OOBEMBI, AJIUHBI.

Cymma=6

18.
Oo0mas cymma 3a 3x3amen —19 6aswi.

OrnieHKa IpOCTaBIISETCA 110 KOJTMYECTBY HAOpaHHBIX OAJLIOB:

MeHee 9 6aJuIoB - HEYOBIETBOPUTEIBHO,

9-13 GaioB - yIOBIETBOPHUTEIILHO,

13-17 6ammoB - xoporo,

Bornee 17 6amnoB — oTiuyHO.

[Tpu BeICTaBIEHUU UTOTOBOM OLICHKH YYHUThIBaETCs paboTa CTYACHTA B TEUEHHUE CEMECTPA.
[Tpu npoBepke OTBETOB Ha 3aJjaHUsl 3K3aMeHa UCIOIb3YIOTCS CIEAYIOLIUE MOJI0KEHUS:
HOJHBIA 0ayul BBICTABISETCSA, €CJIM CTYAEHT MOJHO U IPaBUIbHO H3JI0XKHUI TEOPETUYECKUMN
MaTepHal, IpuBeal 000CHOBAHMUS, IPABHIBLHO PACKPHIBAIOIINE TE WM MHBIC TTOJOKEHUS, CAeal
00OCHOBaHHBIM BBIBOJI; CTYJICHT MOHSUI CMBICI TEKCTa 3aJjaud, MOJIHO M IPAaBUIbHO BBITOJIHUII
IpEJUIOKEHHbIE 3aJjaHusl, MPOSBHI BBICOKMH YpOBEHb BCEX TPEOYHOIIMXCS Ui BBIIOJHEHUS
3a1aHUM 3HAHUU U YMEHUM.
bann nonwxkaercs, ecinu CTYIAEHT (HE JOMycKas OIMOOK) MPAaBHIIBHO M3JI0KUI TEOPETUUYECKUI
MaTepuai, HO HEAOCTaTOYHO IIOJHO WM JONYCTHJ HE3HAYUTEIbHbIE HETOYHOCTH, HE
MCKaXKalolI1e CyTh MOHATUH, TEOPETUUECKUX MOJIOKEHUH; CTYIEHT MOHSJI CMBICI TEKCTa 3a/a4H,
IPEUIOKEHHBIE 3aJlaHdsl  BBIIOJHWI TPAaBUIBHO, HO HEAOCTAaTOYHO MONHO. IIposBun
HEO0OXOIUMBIN YPOBEHb BCEX TPEOYIOIIMXCS JIsl BBIMOIHEHUS 3a/JaHU 3HAaHUN U YMEHUH.
BeicraBisiercss He Oosiee TOJOBHUHBI OT 3asBIEHHOW CyMMBbI OayljioB, €CIIM CTYAEHT CMOT
BOCIPOM3BECTU (POpPMaIbHO OCHOBHBIE OIpeneiaeHus] U (OPMYJIUPOBKH; Ha IOCTABIIEHHBIE
BOIIPOCHI OTBETWJI HE BIIOJIHE INPABUIBHO M TOJHO, HO IMOATBEPAMJ OTBETAMHM IIOHHMaHUE
BOIPOCOB U MIPOJEMOHCTPUPOBAI OT/IE€TIbHBIE TPEOYIOIIKECs AJIsl BBIOIHEHUS 3aJaHUI 3HAHUS U
YMEHHSL.
OTBeT He 3aCUUTHIBAETCS, €CIU CTYIEHT HE PACKPhLI TEOPETHUYECKUM BOMPOC, HA MOCTABICHHBIE
BOIIPOCHI HE CMOT J]aTh YAOBJIETBOPUTENIBbHBIN OTBET, CTYAECHT HE TIOHSJ CMBICIIA TEKCTa 3aJauH,
HE CMOT BBIMOJHUTH 3agaHus. Ha 3amaHHble BONpPOCHI OTBETWJ HEYIOBJIETBOPUTENHHO, HE
IPOIEMOHCTPUPOBAT CHOPMUPOBAHHOCTD TPEOYIOUIMXCS JUIS BBIMOJHEHHS 3aJaHUi 3HAHUH U
YMEHUM.

2. Ilepeyenb KOMNETEHIUI, ITaNbI UX (POPMHUPOBAHUS, ONIMCAHUE NTOKA3ATENIeH 1
KpHUTEpHeB OLICHMBAHUA KOMIIETEHIUI HA Pa3JIMYHbIX ITanax ux ¢opmupoBanus,
ONMCaHUe IIKAJIbI OCHUBAHNUSA

2.1. llIkana oueHUBaHUsA CPOPMHUPOBAHHOCTH KOMIIETEHIUI 1 ee ONIUCAHHUE

OneHuBanue YpoBHA C(HOPMHPOBAHHOCTH KOMIIETEHIIMA B TMPOIECCE OCBOCHUS
JUCLUHUILTMHBI OCYIIECTBIISIETCS IO CIAEAYIONIEH TPEXypOBHEBOM LIKAJIE:

Ilopozoswiii yposens - mpeanonaraeT OTpaKEHUE TEX O0KUIAEMbIX PE3yIbTaTOB, KOTOPHIE
OTIPEICNIAI0T MHUHUMAIBHBIA HA0Op 3HAHWNA W (WJIM) YMEHUH U (WJIM) HABBIKOB, MOJYYEHHBIX
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CTYAECHTOM B pe3yJbTaTe OCBOCHMsI TUCHMILIMHBIL. [IoporoBsIii ypoBeHb SABISIETCS 0053aTEIbHBIM
YPOBHEM ISl CTYIEHTAa K MOMEHTY 3aBEPIICHMS UM OCBOCHHUSI TaHHOW JUCLUIUIMHBL.

IIpoosunymeiii ypogens - peAnonaraeT cnocoOHOCTh CTYAEHTa HCIOJIb30BaTh 3HAHUS,
YMEHMsI, HaBbIKM U (WJIM) ONBIT JEATEIbHOCTH, IOJYyYEHHBIE IIPU OCBOCHUU IUCLUIUIMHBI, JJIS
peueHus npoeccuoHalbHbIX 3a1a4. [IpoABUHYTHIN ypOBEHb NPEBOCXOIUT IOPOTOBbII YPOBEHb
110 HECKOJIBKUM CYILIECTBEHHBIM IIPU3HAKAM.

Buicokuii  ypoeens - npeanonaraeT CrnocoOHOCTb CTYJEHTa MHCHOJIb30BaTh IOTEHLUAI
MHTETPUPOBAHHBIX 3HAHUM, YMEHUIl, HABBIKOB U (MJIM) OMbITA AEATEIbHOCTH, IMOIYYEHHBIX MIPU
OCBOCHMM JUCUMIUIMHBI, Ui TBOPUYECKOIO pEUIeHHs Npo(ecCHOHANbHBIX 3a7ad U
CaMOCTOSITENIFHOTO TIOMCKAa HOBBIX MOJXOJOB B HMX pEIICHUH IyTeM KOMOMHUPOBAaHHS U
UCIOJIb30BAaHUSI M3BECTHBIX CIIOCOOOB PpEIIEHUS HNPUMEHHUTEIbHO K KOHKPETHBIM YCIOBHUSM.
BpIcokuii ypoBEHBb IPEBOCXOAUT IIOPOTOBBIN YPOBEHB 110 BCEM CYILIECTBEHHBIM IIPU3HAKAM.
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2.2. llepeyeHb KOMIETEHIIUI, 3TaNbl UX (POPMHUPOBAHUSA, ONICAHME TIOKA3ATe/Ie U KPUTEPHEB OLleHMBAHUS KOMIIETEHIIUH HA Pa3JINYHbIX
Tanax ux ¢popmMupoBaHus

Jransl IIxaja 1 KPUTEPHUHU OLCHUBAHUS KOMIIETCHIUH
Kona (I)OpMa (l)OpMI/I TokazaTenn Ha Pa3s/iMYHbIX 3Talax ux d)OpMHpOBaHI/Iﬂ
KOMIIE- poBaHusA
KOHTPOJIA OICHUBAHUA =
TEeHUHH (Ne Tembl1 IHoporosbii N .
HpOHBHHyTLIH YPOB€Hb Bobicokuid YPOB€HbL
(pa3neJa) YPOBEHb
Ob6menpodeccnoHabHbIe KOMIIETEHITUN
Bocnpounssenenue Bocnpoussenenre OCHOBHBIX | BrinonHeHue B IOJHOM 00beMe
OCHOBHBIX OIIPEJEICHUN U | TEOpEM Kypca. YMeHHe | BceX BBIK/IAI0K, 000CHOBaHHE
3HaTh: (hopMyITHPOBOK TEOpEM IIPOBECTH OCHOBHYI0 4acCTh | paccy:KIeHMil B mpouecce UX
IIOCTAaHOBKM 3aJa4 Kypca. YmMmenue A0KAa3aTe/bCTBA BBIBO/1A.
MaTEMaTU4ECKOI0 aHAJIN3a | KOPPEKTHO MCIIONB30BATh | YTBEPKIACHUM U  KOPPEKTHO | YMEHHUE BBIIEISTH IJIaBHbBIE
11 pyHKIMU OXHOH MaTeMaTHYCCKYIO HCIIOJIb30BaTh CMBICJIOBBIC ACIICKTHI B
HEPEMEHHOM, CBA3aHHbIE C CHUMBOJIHKY. MATEMaTHYCCKYI0 CUMBOJIUKY J0Ka3aTe/IbCTBAX.
TaKMMU ITIOHATHAMM KaK YMeHue pelars 3ajaud, JloHuMaHue cyTM METOI0B IlonnmaHue CyTH TEOPETUYECKUX
MIPEAEIbl, HEMPEPbIBHOCTb, | TpeOyIOIIne MPUMEHEHHST | PELICHHS 33134, KOTOpbIe He II0JIOKEHUHU U BBIBOJOB, CYTH
NPOU3BOJHBIC U B 3JIeMEHTapHbIX ABJISIIOTCA THIHYHBIMH, HO METO/J0B pPEIICHHUS 3a7a4, YMEHHE
auddepeHmansL, 3aJa4ax CTaHJIapTHBIX HJIA 3HAKOMBI CTYJAEHTaM CaMOCTOSITEILHO IIPOBECTH
uccrnenoBanne GpyHKumi NpHEMOB. HJIH OTJIMYAI0TCA OT paccyxaeHUs TP PCIICHUH 3a/1a4,
OHpOC 1o IIOMOMIBIO IPOU3BOJHEIX; | BBIYMCIIEHHE IPEAETIOB HM3BECTHBIX JIMIIDb B AJIl pellieHUsl KOTOPbIX TpedyloTcst
TCOPUHN 1,2, Ymers: 3JIeMEHTAPHBIX (yHKIIHH He0O0JIbIIOH CTeNeHn, YMEHNE | pa3MbIILIEHUS U CAMOCTOSITeIbHAS
OIIK-1 | KOMJIOKBUYM. 1-5 BBIYHCIIATE IIPEICIIbI OJIHOW IIEpEMEHHON OIIpEAEIIUTh THII 33/1a4H, pa3padoTka aJropurMa JeicTBuii.
Dk3amed 1. DJIEMEHTAPHBIX QYHKIMI; HEMOCPEeACTBEHHO, BO3MOYKHBIC METOJBI €€ YMeHue npuMeHuTh TEOPETHYECKUE
Haxo4duThb OpOM3BOAHBIC | 3aMeYaTECIbHBIX MPEACIOB | PCIICHUS. 3HAHUSA JIS1 BBIYUCICHUS NIPEeIIoB,
3JIEMCHTApPHbBIX (I)YHKLII/Iﬁ W UX CJCJICTBHH, npaBujia YMeHue BbIUMCIATD npeacibl HCCJIEJOBaHUA (byHKuI/H/I Ha
OJIHO! NEPEMEHHBIX; Jlonurans; MOCJIeI0BAaTENIbHOCTEN, HENPEPBIBHOCTh, YMEHHE
HaxXoIuThb SKCTPEMYMEI | Y MeHUE IPUMEHATh HaXOJUTh Mpeaensl QyHKIUN KJaccuuUUpOBaTh TOUKU pa3phiBa.
bynxumi; HU3BECTHBIC AJITOPUTMBI U HEIOCPEACTBEHHO, C IOMOLIBIO | YMEHUE BBIYUCINUTD IIPOU3BOIHBIE
Baanern: TEXHUYCCKUEC HABBIKM: OCHOBHBIX 3KBUBJIEHTHOCTEH, | (YHKINH, 3aJaHHOH SBHO U
HaBbIKaMH pCLICHUS | 3HaHWE TaOINIIbI npasuna Jlonurans u napaMeTPUYCCKH, YMCHHE BbIYUCIISATh
NPpaKTHICCKUX 3a/lav | mpoOU3BOAHBIX U IIPaBUI ¢dopmyns Teitnopa; HAXoAUTH | MPOU3BOHBIE U AU (DD epeHIATBI
MaTeMaTu4eCcKoro muddepenumposanus, TOYKH pa3pbiBa QYHKIUH U BBICIINX ITOPSJIKOB.
aHaju3a. YMEHHE HaXOJHUTh OnpeaeiaATh UX THII; VYMmenue TPUMEHSTH METOAbI
MIPOU3BOHbBIC Brnanenue texHukon i depeHnantbsHOr0 HCUUCTICHUS
3JIeMEeHTapHbIX QyHKUMH | anddepeHnupoBaHus JUISL KiCCIIeToBaHusl DYHKIUH 1
OJIHOH NIEPEMEHHOM. (yHKUMH OJTHOHM MepeMeHHOH, | HoCTpoeHus rpadukoB. YMeHue




YMeHne HaXOqUTh
AKCTPEMYMBI QYHKINH U
CTPOUTD TpahuKu
3JIEMEHTAPHBIX (PYHKIIUH.

YMeHue uccienoBathb
(YHKIHU C TOMOIIBIO
MIPOU3BO/IHBIX U TOCTPOUTH UX

rpaduku.

TIIPUMEHUTH TCOPETUICCKUE 3HAHUA
JUIL PEIIEHUA TPAKTHUICCKUX 3a/1a4,
CBs3aHHBIX C HpI/I6J'II/I)KeHHI)IMI/I
BBIYUCJICHUAMU U PCHICHUEM
OIITUMHU3AIIMOHHLBIX 3a1a4

Ompoc
TEOpUH
KOJUUIOKBHYM.
DK3aMeH 2.

10
3,

6-11

3HaThb:

MOCTAaHOBKU 3a7ad
MaTeMaTHIecKOro
aHanu3a; (QyHKIUH OJHOM
TIEPEMEHHOM, CBSI3aHHBIE C
HHTETpaJbHbIM
HCUUCIICHUEM;
MOCTaHOBKH 3ajad
MaTeMaTH4eCKOro aHaIn3a
Uit QYHKIMH ABYX H
OoJiee NepeMeHHEIX,
CBSI3aHHBIC C TAKUMHU
TIOHATHSAMH KaK TPeebl,
HETIPEPHIBHOCTH,
muddepeHIIPYEMOCTb,
uccienoBanue GyHKINH
Ymern:

BBIYHCIISTH [TPEAEIIbI
AJIEMEHTAPHBIX (DYHKLUHA
HECKOJIbKHX

HEepPEMEHHBIX;

HaXxOJWThb  TPOU3BOJHBIC
JIEMEHTApHBIX  (QyHKUMi
HECKOJIKMX TIEPEMEHHBIX;
HaxXxOJWThb  SKCTPEMYMEI
GbyHKIHT;

BBIYHCIIAT 3JIEMEHTapHbIE
HHTErpajibl;

MIPUMEHSATh HMHTErpaIbHOE
HCUYHUCIICHUE K PELICHUIO

TCOMETPHUUCCKUX u
¢u3ndecKux 3agad;
HCCIEIOBaTh  YHCIIOBBIC

pAAbl HA CXOAUMOCTD,

Bocnpou3seedenue
OCHOGHBIX Onpeodenenuil u
dopmynupoeok meopem
Kypca. Ymenue
KOpPEeKmuo
UCNONb308aAMb
Mamemamuieckyio
CUMBOIUKY.

Ymenue pewams 3a0auu,
mpebdyrouue npumeHeHus
8 9NEMEHMAPHBIX 3A0aA4aAX
CMaHOapmHbIX NPUEMOS.

3HaHue TaOIALBI
HWHTETPATIOB U OCHOBHBIX
METOJIOB UHTETPUPOBAHUISI,
YMEHUE BHIYUCIUTH
HHTErPaIbl B
JJIEMEHTAPHBIX CITydasX.
‘YMeHue npuMeHUTh
WHTETPAIbHOE
HCYHUCIICHUE K PEIICHHUIO
TEOMETPUICCKUX 3a1ad.
YMeHue paznoxKuTh
(hYHKIHIO B CTETICHHON
P, MOJIb3YAChH
CTaHJApTHBIMU
Pa3NOKEHUSIMHU.
Bnanenne TexHukKon
ucciegoBaHus QyHKIINN
MHOTHUX TePEMEHHBIX.

Bocnpouszeedenue  ocnognuix
meopem  Kypca. Ymenue
npoeecmu OCHOGHYI0 HACHb
O0oKazamenbcmea

YmeEepHcOeHull U KOPPEeKMHO
UCHONBL3068AMb
MAMEMAMUYECKYI0 CUMBONUKY
THonumanue cymu memooos
peuieHus 3a0ai, Komopble He
SAGNAIOMCA MUNUYHBIMU, HO UIU
3HAKOMbL CMYOeHmMAaM UIU
OMAUYAIOMCA OM U36E€CTNHBIX
AUUDb 8 HeDObULOT CTeneHi,
YMeHUue onpeoenums mun
3a0a4u, 603MOICHLLE MEMOObl
ee pewenus.

3HaHHE OCHOBHBIX METOJIOB

HHTETPUPOBAHMS, YMECHUE
BBIYUCIIUTH HHTETPAIIBI,
TpeOyrolre NPUMEHEHUS
KOMOMHAIMN HECKOJIBKUX
MIPUEMOB.

YMeHne IpUMEeHUTh
WHTETPaTbHOE UCYUCIICHUE K
PEIICHUIO TCOMETPUIECKUX U
(u3ndeckux 3agau.
Bnanenne Texaukoi
HCCIIeAOBaHUS (DYHKIIH
MHOTHX [EPEMEHHBIX.

Bocnpouseedenue ocnosnvix meopem
Kypca. Boinonnenue 6 nonnom
o0veme 6cex 6bIKIAO0OK,
obocHosanue paccyxncoenuil ¢
npouecce ux 6v1600a. Ymenue
6bLOENIAMY 2/IABHBIE CMBICTIOGbLE
acnekmol 6 00KA3amenbCMmeax.
IHonumanue cymu meopemuueckux
noa0dHCeHUll U 86160008, CYMU
Memoo0s peutenus 3a0ai, ymenue
CaMOCMOAMeNbHO NPOGeCcmu
paccyscoenus npu peulenul 3a0a4,
071 peuterust KOMopuvix mpebdyomcs
PA3MBIUACHUA U CAMOCMOSAMENbHAS
paspabomka anzopumma Oeucmeuil.
3HaHNE OCHOBHBIX METOJIOB
WHTErPUPOBAHUS, YMEHHE BHIYHCIUTh
MHTETpajibl, TpeOyolre MPUMEHEHUs!
KOMOHMHAIIMN HECKOJIBKHUX MPUEMOB.
YMeHHe NPUMEHHUTh HHTETpaJIbHOE
WCUYUCIICHUE K PELICHHIO
TeOMETPUUYECKHX U (pHU3nIecKux
3a1aq

YMeHue pa3inokuTh QYHKIHIO B
CTENEHHOH pAJl , 3HAaHHE YCIOBUMI
CYIIECTBOBAHUS Pa3JIOKEHUH.
[TpumMeHeHre pa3IoXeHus (GYHKIUH B
CTETICHHBIE PSIIIBI AJIsl NPUOIMKEHHBIX
BBIYMCIICHHUN ¥ JJISl pELICHUsI 3a/1a4,
UMEIOMINX (HU3NUECKHE TPHUITOKEHHS.
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Baangern:

HaBBIKAMU pemeHus
MIPAKTUYECKUX 3a1a4
MaTeMaTU4eCKOro
aHaIu3a.
Bocnpouseedenue Tsepovie 3uanus | Bocnpoussedenue ocnognvix meopem
OCHOBHbIX onpedeﬂenuﬁ u mamepuana, cpamomHoe u Kypca. Boinonnenue 6 nonnom
3HaTh: @opmynuposox meopem no  cywecmey usnovfcenue o0veme 6cex 6bIKNAOOK,
IVI[I;)T(?;:;);I:?C I?;floall Kygca. YmeHZe pewams | oo ocnpouseederue obocnosanue paccgofcg]euuu 6
e |t PO ccpoonss e sy "IN ot Ve
HMHTErPanbHbIM 9NEMEHMAPHBIX 3A0aUax Yuenue nposecmu ocnosnyio acnekmal 6 00KA3amenbCnaeax.
UCYMCIIEHHEM (QYHKIUH CMAHOAPMHBIX NPUEMOB. acmb ()5) KasameTbemea Tlonumanue cymu meopemuueckux
ymeeparcoeHuil.

HECKOJIbKUX NEPEMEHHBIX; | 3nanus HOCAM | "1 e cymu  memodos 10I0JICEeHULL U 8b160008, CYMU
Teopuro QYHKIMOHATBHBIX 1
puto oy b qbpaemeﬁmaplszu, pewenus 3adau, Komopvie He Memo008 peutenus 3a0a4, ymeHue
TNOCJICAOBATCIILHOCTCH U Ppa3po3HenHblil Xapaxkmep, CamMoCmoamebHo nposecmu
] ABAAIOMCA MUNUYHBIMU, HO UTU
psinoB, psinos Oypbe; He00CmamoyHo paccyscoenus npu peuleHul 3a0ad,
3HAKOMbI ~ CMyOoewmam  unu
Ymersn: npasujibHble ONMAUYAIONCA O U36ECTIHBLX 0714 peweHus KOmopuix mpeoyiomcs
BBIYHCIIATD dopmynuposxu  6a308bix w6 nebonvwior cmeneny. | PASMPIUICHUS U CAMOCMOAMENbHAS
DIIEMEHTAPHBIC KPATHBIC 1 nouamui, Hapyuienus yMenue  onpedenumy  m un paspabomka anzopumma Oeucmeuil.
KPHUBOJIMHEHHbBIE 1]
Ompoc o I/IgTe - ﬂOZ””SCKW 20004y, GOSMONCHbIE MEMOdH! 3Hanue OCHOBHBIX ~ TeOpeM U
OHK_I TGOpI/II/I 4 5. 12_16 p 5 nociaeooeamejibHocmu 6 ee peuwienus. OHpe,ZleIIeHI/II/I, OTHOCSIIINXCA K
> TIPUMEHATh HHTETPANBHOE | u31001ceHul .,
e) 3 Vmuenue npumensimop | KPATHBIM, KPHBOJIMHEMHBIM U
K3aMCH 5. HUCYHNCIICHUE K PCIICHUIO npocpammmno20
noay4eHHvle 3HAHUS na | TIOBEPXHOCTHBIM HHTETpaIaM. B
TeOMETPUUECKUX U | mamepuana, Ho npu 3mom YACTHOCTH, 3HATh ONPEIE/EHNE
Gbuzmyeckux 3amay; ecmb npeocmasieHus 0o npaxkmuxe, HO npu peutenuu ’ o
UCCIICIOBATh  PSAIbl  HA | ocHOGHbIX pazoenax 3a0a4 donyckatomes | M- TCOMETPHICCKIN CMBICIT
CXOIUMOCTE; yuebnoii npozpammei, | HEKOMOPbIE HEMOUHOCTU. ABOMHOTO 2 TPOMHOT'O
pasnokuTh  DYHKUHUIO B | komopbie  HeobX00uMbl HHTETPAJIOB.
CTENEHHON DA, B DA | ona Oanvheiiezo | 3HAHME OCHOBHBIX TEOpEM H | 3HAHME  OCHOBHBIX  TEOPEM u
Dypee; oOyuenus. onpeeNeHul, OTHOCAUINXCSA K OIpeieNIeHUH, OTHOCSIIUXCS K
BJIﬂ)IeTb: 3HaHI/Ie OCHOBHBIX TEOPEM KpaTHBIM, KpI/IBOHHHCﬁHBIM u KpAaTHbIM, KPUBOJIMHCUHBIM U
HaBbIKaMU pemieHus | u ompeJieNieHnH, | TOBEPXHOCTHBIM HMHTErpajaM. | HOBEPXHOCTHLIM HHTErpajiaM. B
MPAKTUIECKHUX 3a/1a4 | OTHOCSAIIMXCS K KPAaTHBIM, B YaCTHOCTH, 3HaTh | YaCTHOCTH, 3HATH OIIPCIACIICHUC u
MaTeMaTHYECKOTO KPHBOJIMHEHBIM U OIpeIeIICHUE U | TEOMETPUYECKHUI CMBICI JBOMHOIO U
aHaJIM3a. HOBEPXHOCTHBIM r€OMETPUYECKU CMBICJI | TPOMHOTO HMHTErpajos.
HHTErpaiam. B | 1BOIHOIO u TpoifHOro | 3HAHME  OCHOBHBIX ~ TEOPEM U
YaCTHOCTH, 3HATH | UHTETPAJIOB. OIpe/ieNIeHUH, OTHOCSIIINXCS K
OlpeJeIIeHUe u KpHBOHHHeﬁHBIM U TOBEPXHOCTHBIM
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T€OMETPUYECKUM  CMBICTT
JIIBOMMHOTO ¥ TpPOWHOro
HMHTETPaJioB.

3HaHHE OCHOBHBIX TEOPEM
Hu oTpeJiesieHuH,
OTHOCSIINXCS K
KPUBOJIMHEHHBIM u
MTOBEPXHOCTHBIM
HMHTETpaIaM. Nwmets
HaBBIKH
CaMOCTOSITEIIBHOTO
MPUMEHCHUSI WHTETPAIoOB
UL pemieHus  3ajad

(PU3UKH ¥ TEOMETPHUHL.
3HaTh 3JI€MEHTHI TEOPUHU
noJist (TpajiveHT, MOTOK,
JIUBEpIeHIHs,
LUPKYJIALUSA U POTOP.)
YMeHue pa3noxuTh
(hYHKIIHIO B CTETICHHOMN
pAn 3HaHUE yCIOBUN
CYIIECTBOBAHUS
pa3NoKEeHUM.
[Tpumenenne pasnoxeHus
(hyHKIIMH B CTETICHHBIE
PAIIBL TS NPUOITMKEHHBIX
BBIYUCIICHUH U 1J15
pemeHus 3ajad,
UMEIOINX (pU3HYecKre
MPUIOKEHUS. 3HAHNE
psinos Oypee.

3HaHUE OCHOBHBIX TEOpPEM H
OIIpeNIeTICHUH, OTHOCSIIUXCA K

KPUBOJIMHEHHBIM i
TIOBEPXHOCTHBIM ~HMHTETpajaM.
Nmeth HaBBIKA
CaMOCTOSITETLHOTO

MIPUMEHEHHSI HHTETPAJIOB IS
pemieHust 3agad  QU3MKK U
TEOMETPHH.

3HaTb 3JIEMEHTHI TEOPUH OIS
(TpammneHT, MOTOK,
JVBEPTECHINSA, IUPKYIALIHI U
potop.)

YMeHue paszinoXuTh (YHKIUIO
B CTeNeHHOH pan 3HaHHe

yCIIOBUH CyILIECTBOBaHUS
Pa3IoKEHUH. IIpumenenue
pasnoxeHus  QyHKIMH B
CTETICHHbIE PsBI IS

NPUOJINIKEHHBIX BEIYUCICHUH 1
JUISL pETLICHNS 3a/1a4, UMEFOIITIX
¢dusmueckne MPYIIOKEHUSI.
3HaHue j ;01 (0):! Oypre.

HMHTETpaiaM. Nwmets
CaMOCTOSATEIIFHOTO TIPUMEHEHHS
UHTETpajoB Uil pelleHus 3ajad
(HM3UKH ¥ TEOMETPHH.

3HAaTh 3JIEMEHTH! TEOPUU MO
(TpagueHT, NOTOK, TUBEPreHLN,
LHUPKYIALUSA U POTOP.)

YMeHue pasnokuTh (GYHKIHIO B
CTENICHHOH psx  3HaHWUE YCIOBHMA
CYIIECTBOBAHUSA Ppa3JIOXKEHUH.
[IpuMmeHeHHe pa3ioKeHUs QYHKIMH B
CTETICHHBIC PAIBI IS IPHOITKSHHBIX
BBEIYMCIICHUH W JJIs PEIICHUs 3amad,
UMEIOIINX (PH3UYECKIe MPHUIOKCHUS.
3HaHue psI0B Dypse.

HaBBIKH
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3. MeTognueckue peKOMEeHAAUM NPENoAaABATEI0 10 NMpoleAype OeHUBAHUS 3HAHUM,
YMEHUIi, HABBIKOB U (MJIH) ONBITA 1eATeJIbHOCTH, XapAKTEePHU3YIOIIMX 3TANbI

dopMupoBaHusi KOMIIETEHUIM I

Lenpto mpoiienypsl OLICHUBAHUS SIBIISIETCS ONPEIEICHUE CTEIIEHH OBJIAJICHUS CTYACHTOM
OKMJIaeMBIMU pe3yJibTaTaMu OOYy4YeHHs (3HAHHMSIMHU, YMCHHSIMH, HAaBBIKAMU U (WJIH) ONBITOM
JIeATEITLHOCTH ).

[Iponienypa orieHMBaHMs CTENEHW OBJIAJICHUS CTYACHTOM OXKHJIAaeMBIMU pPE3yJbTaTaMH
00y4eHUsI OCYIIECTBIISETCS C IOMOIIBI0 METOAMUECKUX MAaTEpPUAJIOB, IPEACTABICHHBIX B pa3zelie
«TumnoBble KOHTPOJIbHBIE 3aJ]aHUsI WM WHBIE MaTepHUalIbl, HEOOXOIUMBIC ISl OIICHKU 3HAHHM,
YMEHH, HABBIKOB W (WJIM) OIBITA JIEATEIBHOCTH, XapaKTePU3YIOMIMX ATambl (OPMUPOBAHUS
KOMIIETECHIUI»

3.1 Kpurtepun oueHMBaHMUS CTENEHH OBJIAIeHUS] 3SHAHUSIMU, YMEHUSIMH, HABbIKAMU H
(WIH) ONBITOM JIeSITeJIbHOCTH, ONPeAe/Aolue YPOBHU ¢)OPMUPOBAHHOCTH KOMIIETEH Ui

[ToporoBsrif ypoBeHb (00IIIHE XapaKTEPUCTUKH ):

BJIa/ICHHE OCHOBHBIM 00bEMOM 3HAHUI 110 IPOrpaMMe JTUCLUILIMHBI;

3HaHUE OCHOBHOM TEPMUHOJOTHMM MJAHHOW OOJIACTM 3HAHHWM, CTUIMCTHYECKU
IpaMOTHOE, JIOTMYECKH IPaBHJIBHOE U3JI0KEHHE OTBETa Ha BOIPOCHL 0e€3
CYIIECTBEHHBIX OINOOK;

BJIa/ICHUE UHCTPYMEHTAPUEM IUCLUILUINHBI, yMEHHUE €T0 UCII0Ib30BaTh B PEILICHUU
CTaHJIApPTHBIX (TUIOBBIX) 3aJ1a4;

CTIIOCOOHOCTh CaMOCTOSATENBHO MPUMEHSTh TUIIOBBIC PEIICHUSI B paMKax paboueit
IIPOrpaMMBbI IUACLUIUIMHBI;

YCBOCHME OCHOBHOW JIMTEpaTypbl, PEKOMEHJOBAaHHOM paboueil mnporpammon
JVCLATIIINHBI;

3HaHKE 0a30BbIX TEOPUH, KOHLIETILUH 1 HAIIPABJIEHUH 110 U3y4aeMOW AUCIUILIUHE;
camocTosiTeNlbHas paboTa HAa NPAKTHUUECKUX U JIaDOpaTOPHBIX 3aHSTHSIX,
NEPUOINYECKOe y4JacTUe B TPYHIOBBIX OOCYKIEHMSX, JAOCTATOUHBIH YpOBEHb
KYJIbTYpbI UCIIOJIHEHHUS 3aJJaHUM.

[IpoaBuHyTHII YpoBeHB (00IIHEe XapaKTEPUCTHKH):

JOCTaTOYHO TOJIHBIE U CHUCTEMAaTH3UpPOBAaHHbIE 3HAHUSA B O0BEME MPOrpaMMBbl
JUCLIUILINHBL,

UCTOJb30BAHUE  OCHOBHOM  TEpMHUHOJOIMHM  JaHHOM  oOnacTH  3HAHMI,
CTHJINCTUYECKH TPaMOTHOE, JIOTMYECKM IPaBUJIbHOE H3JI0KEHHE OTBETa Ha
BOIIPOCHI, YMEHHUE JEJIaTh BBIBOJBI;

BJIa/ICHUE NHCTPYMEHTAPUEM TUCLUIUINHBI, yMEHHUE €TI0 UCIIOIb30BaTh B PEILICHUU
y4eOHBIX U MPOPECCHOHATBHBIX 33/1a4;

CIIOCOOHOCTh CaMOCTOSITEIbHO pellaTh CIOXHBIE 3a7auu (MpoOieMbl) B paMKax
paboueil mporpaMMbl AUCHUIUINHBL;

YCBOEHHME OCHOBHOM U JIOMIOJIHUTEIBHOM JIUTEPaTyphl, pPEKOMEHI0BaHHON paboueit
MIPOrpaMMOil TUCHUTUIHHBI;

YMEHHE OPUEHTUPOBATHCSA B 0A30BBIX TEOPUAX, KOHUEHIUAX U HAMPABICHUSIX IO
M3y4aeMOH IUCLUIUIMHE U JaBaThb UM CPAaBHUTEIBHYIO OLIEHKY;

caMmocTosiTeNbHas padoTa Ha MPAaKTUYECKUX U JJAOOPATOPHBIX 3aHATHX, YUacTHE B
IPYIIOBBIX 00CYKACHUAX, BEICOKUH YPOBEHb KYJIbTYpPhl HCIIOJTHEHUS 331aHUH.

Bricokuil ypoBeHb (001111e XapaKTepUCTHKN):

CUCTCMATHU3UPOBAHHEIC, rny601<1/1e U TIIOJIHBIC 3HaHWA IO BCEM pasaciiaM
JUCHUIIIIMHBI,

TOYHOC HCIIOJIb30BAHHUC TCPMHUHOJIOTUA HaHHOﬁ obmactu 3H3HPII>1, CTUIUCTHYCCKH
Ir'paMOTHOEC, JOTMYCCKH IPaBHUIIBHOC H3JIOKCHHME OTBETAa Ha BOIIPOCHI, YMCHHUC
AC1aTh 000CHOBaAHHEBIC BBIBOJbI,



e 0Oe3ynpeyHoe BIAQJACHHE HMHCTPYMEHTapUeM JUCIUIUIMHBI, YMEHHE €ro
MCIOJIB30BATh B IIOCTAHOBKE M PEIICHUH HAYYHBIX U MPO(EeCCHOHANBHBIX 3a/1a4;

® CIIOCOOHOCTH CAMOCTOSATENILHO U TBOPUECKH PEIIATh CIIOKHBIE 3a1a4u (IIPOOIIEMBbI)
B paMKax paboueil nporpaMmsbl AUCLHUIUINHBL

® [I0JHOE M INIyOOKOE YCBOGHHE OCHOBHOM M JONOJIHUTENBHOM JMTEpaTypBhl,
pPEeKOMEHI0BaHHOH paboyeil MporpaMMoii JUCHIUIUINHEL,

® YMEHHE OPUEHTUPOBATHCS B OCHOBHBIX TEOPUSX, KOHLICNIMAX U HAIIPABJICHUAX 10
M3y4aeMOH IUCLUUIUIMHE U AaBaThb UM KPUTHYECKYIO OLICHKY;

® AKTUBHAas caMOCTOSTEIbHAsA paboTa Ha MPAKTHUECKUX U JJaOOPATOPHBIX 3aHSITHUSAX,
TBOPYECKOE YYacCTHE B TPYHIOBBIX OOCYKICHHSX, BHICOKUH YPOBEHb KYJIBTYPHI
UCIIOJIHEHUS 3aJaHUM.

3.2 Onucanue npoueaypbl BbICTABJICHUS] OLCHKHU

B 3aBucumocTH OT YpOoBHS CPOPMHUPOBAHHOCTH KOMIIETEHLIMU 110 OKOHYAHUM OCBOEHUS
JUCLHUIIIMHBI CTYIECHTY BBICTABIISIETCS OLICHKA «OTIIMYHO», «XOPOILIO», «YAOBIECTBOPUTEIBHO,
«HEYAOBIETBOPUTENIBbHOY». [loka3arenu u KpUTEpHUH, UCIIOIb3YyEMbIE IIPU BBICTABICHUU OLEHKU,
noapoOHO omucaHbl B paszzene «THIOBbIE KOHTPOJBHBIC 3aJaHWs WIA WHBIE MaTepHalbl,
HEOOXO/AuMBbIE ISl OLICHKM 3HaHUM, yMEHUH, HaBbIKOB M (WJIM) ONbITa JESITEIbHOCTH,
XapaKTEPU3YIOIUX 3Tanbl (POPMUPOBAHHUS KOMIIETCHIUNH». BBICOKHH ypoBEeHb (hOpMUPOBAHHUS
KOMIIETEHIIMH COOTBETCTBYET OLIEHKE «OTIMYHO» 32 CAMOCTOSITEIIbHbIE, KOHTPOJbHBIEC paOOTHI U
HK3aMEHAIIMOHHYIO  paboTy. [IpoaBuHYTHII  ypOBEHb (POPMHUPOBAHUS  KOMIETEHLUH
COOTBETCTBYET OLEHKE «XOpOILIO» 3a CaMOCTOSITEIILHBIC, KOHTPOJIbHBIE PAa0OTBI U
9K3aMCHAMOHHYIO0 padoTy. [ToporoBeiil ypoBeHb (HOPMHPOBAHKS KOMITIETCHIIUH COOTBETCTBYET
OLICHKE  «YyJOBJIETBOPUTEIBHO» 3a  CaMOCTOSITEIIbHBIE, KOHTpOJIbHBIE ~ PAabOTBl U
HK3aMEHAIMOHHYIO paldoTYy.

OneHka «OTJIIMYHO» BBICTABIIAETCA CTYNEHTY, Yy KOTOPOro KaKJas KOMIIETEHIIUS
(TTOTHOCTBIO WUJTM YaCTHYHO (hopMUpyeMas NTaHHOW JUCHUIIIMHON) chopMupoBaHa HA BHICOKOM
YPOBHE.

OneHka «XOpOIIO» BBICTABIAETCA CTYAEHTY, y KOTOPOTO KaKJaash KOMIIETEHIUS
(TTOJIHOCTBIO WIIM YACTUYHO (OopMHpYyeMasi JaHHOW JUCHUIUIMHON) cOPMHUpPOBAaHA HE HUXKE, YEM
Ha MPOJBUHYTOM YPOBHE.

OneHka «yZOBJIETBOPUTEIBHO» BBICTABIAETCS CTYHNEHTY, Yy KOTOPOrO KaKJas
KOMIETEHIHS (TIOJTHOCTBIO WM YaCTUYHO (hopMUpyeMasi TaHHOW ITHUCHUIUIMHON) copMupoBaHa
HE HIKE, YEM Ha IIOPOrOBOM YpPOBHE.

OneHka «HEeylI0BIETBOPUTEIBHO» BBICTABIAETCA CTYIEHTY, Y KOTOPOTrO XOTS Obl O/Ha
KOMIIETEeHIHS (MTOJTHOCTBIO WIIM YaCTUYHO (popMUpyeMast TaHHON JUCUUIUIMHON) COpMHUpPOBaHa
HUKE, YeM Ha TOPOTOBOM YPOBHE.

32



IMpuiio:xxkenne Ne2 k padoyeil mporpamMMme QM CHUATIIAHbBI
«MaTeMaTHYeCKHUH aHAJIU3»

MeToanyeckue yKa3aHUs JJIs1 CTY/IEHTOB 110 OCBOEHHIO JUCIIHIIIMHBI

OcHoBHO¥ (hopMOii U3TTOKEHHS YIeOHOT0 MaTepraa 1o JUCHUIIIHHE « MaTeMaTHYeCcKuid
aHaIN3» SABIAIOTCA JIEKUMH . B XoJe JEeKUMOHHBIX 3aHATUH HEOOXOAMMO BECTH
KOHCIIEKTUpOBaHWE Yy4yeOHOTro Marepuana, oOpamas BHUMaHue Ha  (OPMYJIHUPOBKH,
pacKpbIBAIOLME COJIEP)KAaHWE TEX WM HHBIX IOHATHI, Ha IOCJIEI0BATEIbHOCTh BBIBOJOB,
UCIIOJIb30BAaHUE TPH JIOKA3aTEIbCTBE T€X WM HMHBIX (akToB. MOXKHO OCTaBUTh B paboumx
KOHCIIEKTaX I0Jsl, Ha KOTOPBIX J€laTh pa3jIM4yHOIO poJa MOMETKH M3 PEKOMEHIOBAHHOMN
JUTEepaTyphl, JOMOJHSIOUIME MaTepuan JIEeKLIWH, a Takke BONPOChl C LEJbI0 YICHEHUs
TEOPETUYECKUX BBIBOAOB. 10 OONBIIMHCTBY T€M NPEAYCMOTPEHBI MPAKTHYECKUE 3aHATHUS, HA
KOTOPBIX TPOUCXOAUT 3aKpEIUICHHE JIEKIMOHHOTO MaTepualia IyTeM NPUMEHEHHUS €ro K
KOHKpETHBIM 3ajadaM. [IpakTuueckue 3aHsATHSI IPOBOASTCS AJis BRIPAOOTKH HABBIKOB PELICHUS
MPAKTUYECKUX 3a/ay M JIYYIIero yCBOeHHUs ydeOHOro marepuana. B Hayane mpakTUYECKOTro
3aHATHUS MPOUCXOTUT OOCYKICHHE 3a/1a4, PEIICHHBIX CTYIEHTAMU CaMOCTOSTEIBHO JAOMa. DTO
BO3MOXXHOCTh Il CTYACHTOB €lle pa3 oOpaTuTh BHUMaHHE Ha HE HEMOHSATHBIC JI0 CUX TOp
MOMEHTBI ¥ OKOHYATEIbHO pa3o0parh ux. [IpenogaBarenb MOKET BEIOOPOUHO MTPOBEPUTH 3AITHCH
C CaMOCTOSITEIbHO PEIICHHBIMU 3a1a4aMu. J1Jis yCIENIHOTO OCBOSHUS TUCIIUIUIMHEI OY€Hb BaXKHO
pelIeHre T0CTaTOYHO OOJIBIIOrO KOJIMYECTBA 3ajjay, KaK B ayJIMTOPUH, TaK U CAMOCTOSITEJILHO B
KauecTBe JoMammHuX 3amaHuil. [lpumepsl pemieHus 3amad pa3OHparoTcs Ha JICKIUAX U
NPAaKTUYECKUX 3aHATUSAX, NP HEOOXOAMMOCTH IO HamOoiee TPYIHBIM TEeMaM IPOBOMSATCS
JIOTIOJIHUTEIbHbIE KOHCyNbTalMu. OCHOBHas L€lb pELIeHUs 3aJad — IIOMOYb YCBOUTH
(yHIaMEHTaJIbHbIE TOHATHS U OCHOBBI MAaTEMaTHMYECKOIO aHalu3a. B Xojae MOAroTOBKU K
MPAKTUYECKOMY 3aHATHIO HEOOXOJUMO MPOYHUTATh KOHCIEKT JIEKIUH, U3YYUTh OCHOBHYIO
JUTEPATYPy, O3HAKOMHUTBCS C AOINOIHUTENBHOW juTeparypoil. IIpm moaroTroBke K JIEKLUAM,
3aHATUAM, KOJJIOKBUYMY, 3K3aMEHY HEOOXOJMMO JeNaTh 3alHiCH. 3aliCH TOMOTAIOT MOHSThH
MOCTPOECHHE U3y4aeMOro MaTepuaia, BblJIEIUTh OCHOBHBIE MOJIOKEHNUS, TPOCIEAUTh UX JIOTHKY.
Boobme, Oosnpiioe BHUMaHUE JOJDKHO OBITh YJENEHO BBIMOJHEHUIO JAoMaliHed paboTbl. B
KauecTBEe 3a/laHui JJIsl CaMOCTOSITENbHOM paboThl JOMa CTYyAEHTaM NpeJlaraloTcs 3aJaud,
AQHAJIOTMYHBIE pPa300paHHBIM Ha JICKIUAX M MPAKTUYECKUX 3aHATHSAX WM HEMHOro Oolee
CJIOKHBIE, KOTOPbIE SIBJISIIOTCS PE3YIbTATOM O0BEIMHEHHUS HECKOJIBKUX 0a30BbIX 3a/1a4.

Jlis TIpoBEpKHM M KOHTPOJISL YCBOEHHUS TEOPETHUYECKOro MarepHala, MpHOOpPETEeHHBIX
MPAKTUYECKUX HaBBIKOB paboThl ¢ anmapatoM JuddepeHIHaTbHOT0 U HHTETPalbHOTO
UCUUCIIEHUSI M TEOPUU PAJOB, B TEUEHUE OOYUYCHMs TMPOBOAATCA MEPONPUATHS TEKylleH
aTTeCcTalllu B BUJI€ KOHTPOJIbHBIX Pa0OT U KOJUIOKBUYMOB. B KOHIIe Kaxk/10ro cemecTpa U3y4eHust
JUCUHUIIMHBI CTYAEHTHI CAI0T 3a4€eT 110 MPAKTUYECKON YacTH Kypca U SK3aMeEH.

OcBOUTH BOIPOCHI, U3JIaraeMble B MPOIIECCEe U3YUECHUS TUCHUILIMHBI «MarteMaTndeckuil
AQHAJIN3» CAMOCTOATEIBHO CTYAEHTY KPaliHE CII0KHO. DTO CBSI3aHO CO CJIOKHOCTBIO U3y4aeMOro
MaTepuaia, BBICOKON CTeNeHbl0 adcTpakuuu, 6oapmuM o0beMoM Kypca. Ha mepBom kypce Bce
OCJIOXKHSIETCS. HEYyMEHHEM NEePBOKYPCHHKA CaMOCTOSITEIbHO MOJIy4aTh MHPOPMALMIO U3 KHUT U
KoHcnekToB. [loaTOMy mocemieHne  BceX ayAWTOPHBIX 3aHITUH SBISETCS COBEPIICHHO
HE00X0UMBIM. be3 yNOpHBIX U PerylsapHBIX 3aHATHH B TEUCHHE CEMECTpa CAATh 3aUeT U IK3aMeH
10 UTOTaM U3YYEHUS JUCHUIUIUHBI CTYJEHTY NPAKTHYECKH HEBO3ZMOXKHO.

Y4eOHo-MeTOoAMYECKOE 00ecIeYeHHe CAMOCTOATEIbHOM PadoThl CTY/ICHTOB 110 JUCHUILIMHE
Jist caMOCTOSITENTbHOM paboThl OCOOCHHO PEKOMEHYeTCsl HCIOJIb30BaTh Yy4eOHYI0
JIMTEpPaTypy € NoApo0HO pa300paHHBIMU peLIeHUSIMU 32/1a4:
COopHuk 3amauy 1o maremaruyeckomy anamusy. Tom 1. Ilpemen. HempepbIBHOCTB.
Huddepennupyemocts: yued. moc. - 2-¢ u3m., nepep. u gomn. / Kynpssues JI.J. u ap. - M.:
OU3MATIINT, 2003.-496¢.
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COopHUK 3a/1a4 IO MaTeMaTHYecKkoMy aHanuzy. Tom2. MaTerpansl. Panpr: yueo. moc. - 2-
e u3z., nepep. u jom. / Kynpssues JI.JI. u ap. - M.: DU3MATIIUT, 2003.-504c.

COopHMK 3aa4 1O MaTemMaTHdyeckomMy aHanmu3y. Tom 3. DyHKIMU HECKOJbKHX
MEPEeMEHHBIX: yue0. 1moc. - 2-¢ u3., nepep. u pom. / Kynpssues JI.I. u np. - M.: ©UIMATIIAT,
2003.-472c.

Maremarnueckuil aHanu3 [DIEKTpOHHBINA pecypc]| : yueb. mocobue s By3oB / M. B.
Anydpuenko, B. A. bounapenko, A. B. 3adpuesckuii, I'. B. [llabapmmuna ; SApocn. roc. yH-T,
Apocnasins, Apl'Y, 2010, 137c

boupmapenko, B. A., Meroanueckue yka3aHusi NO MOJATOTOBKE K DJK3aMEHY IO
maremaTnueckomy aHanuzy / B. A. bommapenko, I'. B. Ilabapmmna ; Spoca. roc. yH-T,
Spocnasns, Apl'Y, 2001, 15c¢.

Anyppuenko M.B., Meronunyeckue yka3aHus 10 TOATOTOBKE K OJK3aMEHY II0
MareMatnueckoMmy ananuzy / B. A. bounapenko,; Spoci. roc. yH-T, AApocnasins, Apl'Y, 2001, 16¢.
Taroke s mogbopa yueOHOU TUTepaTypbl pEKOMEHYETCsI HCIIOIb30BaTh:

1. DnexkTpoHHO-0MbIMOTeYHAs cucremMa «YHUBEpPCUTETCKAS oubnuoreka online»
(www.biblioclub.ru ) - snekTpoHHas OuOIHMOTEKa, oOOecreYMBarOMIas IOCTYN K Hambojee
BOCTPEOOBAHHBIM MaTepHallaM-IIepBOMCTOYHUKAM, Y4eOHOI, HaydyHOM U XYI0’KECTBEHHOM
JUTEpaType BEAYIIUX U3AATENbCTB (*perucTpamusi B 2JIEKTPOHHONH OMOIMOTEKE — TOJIBKO B CETH
yauBepcuteta. [locne peructpanuu paborta ¢ CUCTEMON BO3MOXKHA C JIF0OOM TOYKM JIOCTyHa B
Internet.).

2. DrnekTpoHHas O6uOIMOTEKa U3ATeNbeTBa «JIaHb» — 3TO pecype, COAepKaIINi SIEKTPOHHBIE
BEPCHH KHUT BEAYIIUX U3JATCIIbCTB YICOHOM, HAYUHOH JIUTEPATYPHI U IEPHOINICCKUX U3IaHUH
no pa3nuuHbiM obnactsaMm 3HaHuil. ObBC wu3narensctBa «JlaHb» MpenoOCTaBIsSeT IOCTYH K
KoJutekuuaM: MaremaTuka — n3zarenberBo «Jlanb»; MHpopmaruka — uznatenseTBo «JlaHby.

Hnst camocrosiTenpbHOrO moabopa mnuteparypsl B Oubnumorexke SApl'Y pekomenmyercs
UCIIOJIb30BaTh:

3. JInunsiii kabunet (http://lib.uniyar.ac.ru/opac/bk login.php) maer BO3MOXHOCTH TMOITYYCHUS
on-line focTymna K COMCKY BBIJAHHOM B aBTOMAaTU3UPOBAHHOM PEXHUME JIUTEPATYPBI, IPOCMOTpa U
KOTIMPOBAHUS AJIEKTPOHHBIX BEPCUI M3IaHWN COTPYAHUKOB YHHBEpcHTeTa (y4ed. W METO.I.
nocoOusi, TEKCThI JeKUMi u T.4.) s paboTel B «JInuHOM KabMHETE» HEOOXO0IMMO 3alTH Ha CalT
Hayunoit 6ubnuoreku Spl'Y c¢ moboi Touku, umeromen noctyn B Internet, B MyHKT MeHIO
«DNEeKTPOHHBIHN KaTanor»; NpoiTH Npoleaypy aBTOPU3ALNH, BHIOPAB BKIAAKY «ABTOPHU3ALM», U
3aIlOJIHUTH MPEICTABICHHBIE MOJIST HH(POPMAITUH.

4. DnexTpoHHas 6ubinoTeka yueOHbIX MaTtepuanoB Spl'yY
(http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php) coxepxxutr OGosiee 2500 TONHBIX TEKCTOB
y4eOHbIX U y4eOHO-METOJUYECKUX MaTepUaloB IO OCHOBHBIM H3y4aeMbIM JUCLUILIMHAM,
W3JJAaHHBIX B YHUBepcUTeTe. JloCTyI B CeTH YHUBEPCUTETA, JINOO TIO JIOTUHY/TIAPOITIO.
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