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1. et 0CcBOEHMSA JUCLHMIIIMHBI

LensMu auCHMIUIMHBL  «MareMaTUUeCKUi aHaiu3» SB/SIOTCS  W3yueHHe OCHOB
MaTeMaTUUeCKOr0 aHanu3a, OOBeJUHSIONIUX TEOPHI0 JeWCTBUTENBHOIO UWC/IA, TEOPHIO
rpefie/ioB, TeOpHIO0 psfioB, auddepeHiMaibHOe UM HWHTerpajJibHOe MCUWC/IeHHe U UX
HETOCpe/ICTBEHHbIE TIPUIOXKEHHSI, a TaKKe MPUOOpeTeHre 3HaHWM U YMEHUM B COOTBETCTBUU C
rOCy/lapCTBEeHHBIM CTaHJAapTOM, (OpPMHpOBaHHWE MHPOBO33DEeHUs W pa3BUTHE CIIOCOOHOCTH
MOHMMAaTh U MPUMEHSITb B WCC/Ie[0BaTebCKOM W TIPUKJIAJHOW [eSTeIbHOCTA COBPEMEeHHbIN
MaTeMaTU4YeCKUM arrapar.

B 3agaun Kypca MaremMaTHMUeCKOrO aHaju3a BXOAST: Pa3BUTHE aJrOPUTMHAUYECKOTO U
JIOTUYECKOTO MBbIIIJIEHUs] CTYJIeHTOB, OBJ/ajieHle MeTOoJaMy HCCAeIoOBaHUsI UM pellleHus
MaTeMaTHUUeCKUX 3aZiayu, BbIpabOTKa y CTYZEHTOB YMEHHUS CaMOCTOSTEbHO DPAaCIIUpSTh CBOU
MaTeMaThuyeCcKue 3HaHUsI U TIPOBOJUTh MaTeMaTUUeCKUM aHa/lu3 MPUKJIaIHbIX 3a/au.

2. Mecto auciumuinHbl B cTpykType OII 6akanaBpuaTa

MucruruivHa « MaTeMaTUueCKyid aHaIu3» OTHOCUTCS K 6a3oBoii uactu OI1 6akanaBpuara.

OcHoBy Kypca coctap/isitoT auddepeHiaibHOe U UHTerpajbHOe UcurcieHre QyHKIUN
O/IHOM TlepeMeHHOM, a Takke AuddepeHIMa/bHOE W WHTerpajbHOe HCUYMC/IeHUe (QYHKLUN
HeCKOJIbKUX TlePeMeHHBIX, TeOpUsl UMC/IOBBIX U (DYHKI[MOHATBHBIX PSZIOB, B TOM UHMC/e PsiIoB
®ypbe. [ToaTOMy MaTeMaTHUeCKWi aHa/iu3 HeOOXOAWM TPU U3ydeHWH AUCLMIUIMH: «Teopus
BeposSITHOCTel», «/JuddepeHinanbHble ypaBHeHUsI», «YpaBHEHUs] MaTeMaTHueckou (QU3UKN»,
«MeTozpl onTUMM3aLMKW», «YWcCIeHHble MeToAbl». TakKe OHa TIpeJOCTaB/sieT MeTObl
HCCieJoBaHusi, KOTOPbIe UCTIO/Ib3YIOTCS B TAKUX AUCLIMIIIMHAX Kak «MaTemaTuueckrie MeTo/bl B
KOMITBIOTEPHBIX TeXHOJOTUsIX» «Jlom. I/1aBbl MaTeMaTM4ecKOW CTaTUCTUKW», «KoHLenuuu
COBPEMEHHOT0 eCTeCTBO3HaHHs», «L[udpoBas 06paboTKa CUrHAIOB».

CTyJeHT TiepBOro Kypca, MpUCTyMasi K W3yUeHUI0 MaTeMaTU4YecKoro aHasu3a, [0/DKeH
VMMEeTb BITOJIHE OTIpe/ie/IeHHYI0 0a30BYIO TIOATOTOBKY 10 KypCY MaTeMaTHKH 3a CPeHION LITKOJTY,
Y, B UaCTHOCTH, XOPOILIKe 3HaHUsI 10 TeMe «JjieMeHTapHble (YHKLIUH, X CBOWCTBA U rpaduKm».
BMecTe C TemM TakWe JIMUHOCTHBbIE XapaKTePUCTUKU KakK o00mas 00pa30BaHHOCT,
OpraHM30BaHHOCTb W TPY/I0/It00He, CaMOCTOSATeNIbHOCTb, HACTOMUMBOCTh B JOCTIKEHUU Lien
He00XO/IUMBI TIPU OCBOEHHUHU JAUCIUTIIAHBI.

3. IInanupyemble pe3yabTaTrbl 00yueHHs] N0 JUCIHUIUIMHE, COOTHECeHHbIe C
IJIAaHNPYeMbIMH pe3y/ibTatamu ocBoenusi OIl fakanaBpuara

ITponiecc usyueHust AUCLMILIMHBI HarlpaB/ieH Ha (pOpMUpOBaHUe C/IeYIOLUX 3/IeMEeHTOB
KomrieTeHi B cootBeTcTBUM ¢ ®T'OC BO, OIT BO u mpuoOpeTeHus: CleyrOMUX 3HaHWH,

yMeHHM, HaBLIKOB U (W/IM) OIbITA [leATe/IbHOCTH:

TO/TyYeHHbIe B 00/1aCTH
MaTeMaTHUeCKUX U (UIN)
eCTeCTBEHHBIX HayK, U
HICTI0/Tb30BaTh UX B
1pocheCCUOHaTBHOM
J1esiTeTbHOCTH

HaBBIKH PeIleHUsT TUITOBBIX
3a/la4, BBIITOJIHEHUS
CTaHJAPTHBIX JeUCTBUI
OIIK - 1.3leMoHCTpUpYyeT
HAaBBLIKU UCII0J/Ib30BaHUS
OCHOBHBIX TTOHATHUIA,
KOHI[eTILINH, (haKTOB,

DopMmupyemasi KOMIeTeHLIUA Nupukarop J0CTHIKeHUsA Ilepeuenn
(xox u hopmy/IHPOBKaA) KOMIeTeHI[UH MJIaHHPYyeMbIX pe3y/IbTaToB
(xox u hopmyTHpOBKa) o0yueHus
O6menpodeccuoHa/IbHbIE KOMITETeHIIHH
OIIK — 1.1 lemoHCTpUpYyeT 3Harb:
OITK-1 Cnocoben HaBBLIKK pabOTHI C yueOHOM - MOCTAaHOBKH 3a7au
[IPUMEHSATh JIUTEepaTypoM Mo JUCLUIIIMHe | MaTéMaTHYeCKOro aHa/In3a;

dbyngamenTanbHble 3HaHus, | OITK — 1.2 JeMoHCTpUpYyeT —  OCHOBHBIE  TIOHATHA W
(hopMyTUPOBKU Teopem

MaTeMaTH4yeCcKoro aHaausa.
YMmerthb:

- peliaThb 3a7lauu 15 (6)
MaTeMaTH4ecKOMy aHa/n3y;

— IOKa3biBaTh OCHOBHLIE U
BCIIOMOTaTe/IbHbIe YTBePKAEeHUs




TMPUHIUIIOB MaTeéMaTHKU U
€CTeCTBEHHBIX HAYK AJIsd
pelieHud MPpaKTUUeCKUX
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u TeopeMbl u3 Kypca
MaTeMaTUUeCKOTo aHa/In3a.

Bnagern:

— MaTeMaTUYeCKUM arnrapaTom
aHa/M3a;

HaBbIKAMM  HCIIO/b30BAHUS
arirapata MaTeMaTHueCKOIo
aHa/M3a MpU pelleHuN
KOHKPETHbIX 3a/ay.

4. O0beM, CTPYKTYpa U Cofiep)KaHHe JUCHUTLTHHBI
OO011jas1 TPYA0€MKOCTh JUCIIUTUIMHBI COCTaB/isieT 12 3au. ef., 432 akaj. uac.

®opMbI TEKyLIero
Bupb! yueOHbIX 3aHATHH, KOHTPOJIs
£ | BK/II0Yasi CaMOCTOATE/IbHYI0 ycrieBaemMoCTH
Tembl (pa3penbl) =
Ne < PaboTy CTy/I€eHTOB,
AUCLHMILINHBI, S
n/n g U UX TPY/{0eMKOCTb dopma
HX Cojiep)KaHue O .
(B aKajieMHUYeCKHX Yacax) NMPOMeXyTOUHOH
arrecTanuu
(mo cemecTpam)
KoHTakTHast padoTta
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1 AxkcromaTHKa MHOXeCTBa 11 4 4
" |eHCTBUTENBbHBIX YMCel
Yucnossle
110CJ1e/l0BaTe/IbHOCTH.
2. A 1 |16 1 8 |ompoc no TeoprunNel
IIpenen
T110C/Ie/I0BaTe/IbHOCTH
1 epen dbyHKLMN.
HenpepbsiBHOCTE pyHKLMK
3. pep GymKny 1|18 1 8 |Ko/IoOKBUYM
B TOUKE M Ha IPOMEXYTKE.
ITpousBogHbIE 51
4. |muddepeHrmabl 1|18 1 8
WccnepoBanue ¢GyHKLMA
C TIOMOILLbIO
5. = 1 |16 1 8 |ompoc no TeopunNe2
TIPOX3BOJHBIX.
Bcero 3a 1 cemecTp 68 4 36 |Ik3ameH
NHurerpansHoe
6. |ucumcieHve byskqum| 2 | 12 1 6 |ompoc no Teopun Ne3
o/IHOM riepeMeHHOM.




HeornpeneneHHbIi
VHTerpal.
WuTerpansHoe

7. |ncuucienye (bYHKLII/Ij/I 2 | 12 1 6
OJ{HOM repeMeHHOM.
Wuterpan Pumana..

3. Yucnossle psfbl. 2 | 12 1 6

9 @DyHKILMOHANbHbIE PS/bI 2 | 12 6

10. CreneHHbIe psiZbl 2 | 12 6

11. DyHKLH MHOTHX) o 8 1 6 |KoanokBuym
repeMeHHbIX
Bcero 3a 2 cemecTp 68 4 36 |Ik3ameH
@DyHKI[MOHa/IbHbIE

12. |mocnemoBatenpHOCTM M| 3 | 18 1 8 |ompoc no TeoprunNed
psifibl

13. | Page1 dypee. 3 |10 7

14. WNurerpanel, 3aBUCALLYE 3 | 10 1 v
OT TlapameTpa

15, KpatHbie unTerpansi 14 1 v
KpuBosnvHelinbie
WHTerpajibl  TepBOro u

16. [2TOPOTO poAga. 16 1 7 |ompoc 1o TeoprurNe5
[ToBepxHOCTHBIE
VHTerpasbl.
DJIEMEHTbI TEOPUU TI0JIST
Bcero 3a 3 cemecTp 68 4 36 |Ik3ameH
Bcero 272 16 144

CopeprxaHue pa3fe/ioB JUCHUII/IMHBI:
Pa3pen 1. AkcuoMaTHKa MHOXXeCTBA /IeMCTBUTE/IbHbBIX UM CeT

AKcroMaTHueckoe ormpejiesieHre JeHCTBUTE/LHOTO uucia. [ToHdTHe ceueHUs. YTIOpsifioueHue
MHOYKeCTBa AeWCTBUTeNbHBIX umces. CBOWCTBO TUIOTHOCTU. OcHOBHasi Teopema [lefeKuHJa.
ApudmeTtnueckre AeWCTBUS HAJ AeUCTBUTENbHBIMH UYMCTaMU. AOCOJIOTHBIE BEJIWYMHBI.
[TpencraBneHue AeCATUYHOTO UKC/Ia OeCKOHEUHOU JecITUYHOM 1poObto. CyliiecTBOBaHUEe KODHS
N-CTereHu U3 [IeHCTBUTENILHOTO UHWC/Ia. ['paHMIIbI UKCIOBBIX MHOXKecTB. TeopemMa o
Cyll[eCTBOBaHUE TOYHOM BepXHeW M HWKHeW rpaHull. ApXUMe[0BO CBOWCTBO J€MCTBUTEbHBIX
yucern.

Pazpgen 2 Uucnosbie nociefoBaTe/ibHOCTH. IIpeaen mociegoBaTe/1IbHOCTH

Uucnosble 1oc/iejoBaTelbHOCTU. OmpefesieHue Iipefiesia I10C/Ie0BaTe/IbHOCTH, IIPUMEDBI.
Teopema 0 eAUHCTBEHHOCTH Tipefena. CBOWMCTBA CXOASIIMXCS TOC/e[0BaTelbHOCTEH.
BeckoHeuHO Marble ¥ OeCKOHeYHO Oosiblve TociefoBaTebHOCTH. CBoicTBa. MOHOTOHHBIE
1oc/ie[ioBaTeIbHOCTH. TeopeMa O CyIeCTBOBaHMH Tipejiesia MOHOTOHHOM TOC/e0BaTeIbHOCTH.
Yucno e. TeopeMbl 00 apuMeTHUECKUX OTepalfisaX Hajl CXOASIUMUCS TI0C/Ie[OBATeTbHOCTSIMHU.
®dyH/IaMeHTa/IbHbIe TI0C/IeloBaTe/TbHOCTH. KpuTepuii Ko, YacTuuHble 11oc/ie/loBaTe/TbHOCTH U
yacTuuHble Tipefiesibl. Teopema bosbliaHo-Beltepitpacca (ieMma KanTopa).
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Pa3pen 3. ®yHKI[UM 0HOM NepeMeHHOM U uXx npejenbl. HempepbIBHOCTH (PyHKIMHU B TOUKe
U Ha NPOMEXKYTKe

dyHKIMK 0jHOM TlepeMeHHOU. Oblijee onpesienieHue rpejesia GYHKIMUA B TOUKEe U OIpejesieHre
Ha s3bIKe TOC/lefioBaTenbHOCTed. OHOCTODOHHHME TIpefienibl, TIpefiel Ha OeCKOHeUHOCTH,
OeckoHeuHbId ripefes. [lepBeiii M BTOpOH 3ameudaresbHble Tipezenbl. CraenctBusi. beCKOHEUHO
masble QyHKOMM. CpaBHeHMe OeCKOHeYHO MasbIX. TeopeMa O CyIIeCTBOBAaHMH Ipefesnia
MOHOTOHHOM (yHKIMU. Kputepuii Ko cyijectBoBanus npefena QyHkuyd. HernpepbIBHOCTD
GyHKIMM B TOUKe M Ha NPOMeXyTKe. ApudMeTHyecKHe oOIepaldy Haj HelpepbIBHBIMU
¢yHkusaMU. HernpepbIBHOCTh C/I0KHOM (PyHKUMW. HernpepbIBHOCTb M paspbiBbl MOHOTOHHOU
¢yukuun. HerpepriBHOCTE 06paTHON (pyHKIMK. CBOWCTBAa HeNpephIBHBIX (GYHKLMHA. Teopembl
Beliepiitpacca. Teopemsl bosbrjano- Ko, [ToHsiTue paBHOMepHO!M HenpepbIBHOCTU. Teopema
Kantopa.

Paspgen 4. [IpousBoaubie u AuddepeHpambl

Ouddepentpyemocts  QyHKumu. OrnpefesieHMe  TMPOM3BOJAHOM  (YHKIMM B TOUKe.
leomeTprueckuii U (QU3NUECKUM CMBIC/I Tpou3BogHOW. [lpaBuna guddepeHIMpOBaHUS.
[TpousBogHast cnoxHoW (yHKIMK. IlpowsBogHas obpatHoi dyHkimu. [Ipon3BozHbIE
371eMeHTapHbIX  QyHKUMA. [IuddepeHlipoBaHUe TOKa3aTe/bHO-CTENeHHBIX — BbIpaXKEeHUM.
Onpepenenve nuddepenimana ¢yHkIMUA. VIHBapraHTHOCTh (OpMBI NepBoro AuddepeHrpana.
[Mpumenenve mauddepeHLMana K TPUOMKEHHBIM  BbIUMC/IeHUSM. [Ipou3BojHbIe U
muddepeHanbl BbICIMX MOpsAAKoB. Teopembl o cpegHeMm. Popmyna Teiinopa. Pasnoxenue
¢byukuuu 1o dopmysie Teisiopa ¢ octaTouHbiM ueHOM B ¢opme IleaHo. [Ipyrue Gopmbl
0CTaTOYHOrO useHa popmyssl Teitnopa. [Ipumepsi.

Pa3pen 5. UcciepoBanue GyHKIUH C IOMOINBI0 MPOU3BOAHBIX

WccnenoBanve (YHKIMM C TIOMOLbIO TPOU3BOJHBIX. Y(C/IOBUE MOHOTOHHOCTH (DYHKLIMH.
YcioBue CcTporod MOHOTOHHOCTH — (PYHKLUH. OKCTPeMyMbl (DYHKLMM, OTIpejesieHus],
HeoOXOoZMMbIe W /I0CTaTOuHble yciaoBHs. Haubomblie W HavMeHbIIVe 3HaueHUs (YHKLUH.
Beinyknble ¥ BorHyThle (QyHKUuH. OnpezneneHus. Heobxoaumble U [OCTaTOYHbIE YC/IOBUS
BBIMYK/IOCTH (GyHKUuK. Touku mepernba. AcumnToThl. IlocTpoeHue rpadmka GyHKLUH.
PackpbiTie HeoripeziesieHHOCTel. [IpaBuio Jlomutasnsi. [IpubnvkeHHOe pellleHWe YpaBHEHHM.
Kpusble Ha niockoctu. [TapameTpuueckoe guddepeHipoBaHye.

Pa3pen 6. MHTerpanbHoe McuucieHHe (yHKHHH OAHOM mepeMeHHoOW. HeompepeseHHbIN
HUHTerpasi

[TonsiTrie IepBO0Opa3HOM 1 Heorpe/je/IeHHOTo uHTerpana. OCHOBHBIE CBOMCTBA IMepBOOOpa3HOM
Y HeoTpeZie/IeHHOTO WHTerpasa. Tabivija OCHOBHBIX MHTeTpaioB. MeTo/ 3aMeHbl epeMeHHOM!.
[Ipumeprl. MeTon, uHTerpvpoBaHus 10 yactsaM. [Ipumepsl. HTerprvpoBaHue paljiOHalIbHBIX
npobeii. VHTerpuipoBaHue TMpocTediux Apobeil. TeopemMa O pa3noXeHWH ApoOU B CymMMy
npocredmmx  Apobeii.  Ompegenenuii  kKo3dduimentoB.  Mertox  OcTporpajckoro.
VHTerpupoBaHve BbIpaXXKeHUM, CoJepKalliux pajukanbl. WHTerpan ot auddepeHLManbLHOTO
ounoma. [ToacraHoBku Ditsiepa. [Tpumepsl.

VIHTerpUpOBaHHe BBIPAKEHWH, COJEPXKALMX palMoHanbHble (yHKIuH or S0 % COSX.

YHuBepcasbHasi TPUrOHOMeTpUYecKasi o/ CTaHOBKa.
Pa3pen 7. UnTerpanbHoe ucuucjieHne GyHKIuM ofHoi nepeMeHHou. ViIHTerpan Pumana

OnpepenenHbli vHTerpan PuMaHa, ompezieneHve, HeoOXOAWMOe YC/IOBHe WHTErpPUPYEMOCTH.
WnTerpanbHbie cyMMbl JlapOy. onpeziesieHue, cBovictBa. Kpurepuii uHTerpupyemMocT. OCHOBHBIE
K/laccbl uHTerpupyembix GyHKuui. CBolicTBa UHTerpupyeMmbix (¢yHKiui. CBolicTBa
orpeziesieHHOr0 UHTerpasa. OlleHKU UHTerpasioB. VIHTerpas c mepeMeHHbIM BePXHUM IpPeZie/IOM.
Teopembl 0 HernpepbiBHOCTH W Auddepeniupyemoctu. ®opmyna HeioToHa - JleibHuia.
®opmyJia 3aMeHbI TIepeMeHHOl B oripefie/ieHHOM UHTerpasie. MeTo/] MHTeIpHPOBaHMs 110 YacCTsIM.

5



ITpyMeHeHUe ompefe/IeHHOr0 UHTerpaaa. 3ajavya BbIUMC/IeHUs IUIOLaAU. 3ajada OIpe/eseHus
oObeMa Tesma BpalleHus. BeuncieHuwe yMHBI  KpUBOHM. [IpubmkeHHOe —BBIUKC/IEHHE
oripefieieHHoro uHTerpasa. HecobcTBeHHble UHTerpaabl € OeCKOHEUHBIMM IIpejieslaMu.
Onpepnenenvie. CBorictBa. OCHOBHOM KpuTepui cxomumoctu (kputepud Komm). CxoaumocCTb
VHTerpajioB B Cjaydyae I0JIOXKUTeNbHBIX (YHKLMM (TeopeMbl cpaBHeHus). IlpusHak Abens —
Nupuxne. HecobcTBeHHBIE MHTETPAJTBI OT HeOTpaHWUeHHbIX GyHKIMA. Onpesienenvie. [Ipumepsr.

Pa3pen 8. UucoBbie psaabI

CxopumocTtb ymcioBoro psisa. CBoiicTBa cxopsiuxcsi psgoB. Kputepuit Koim cxomumoctu
4yKrCI0BOTO psiZia. Heo6xoirMoe yciioBre CXOAMMOCTH YHMCIOBOTO psifia. IHTerpaibHbIA TpU3HaK
CXO/IMMOCTH YMC/IOBOTO psifia. Teopembl cpaBHeHusi. [Tpu3Haku Koy, Tamambepa cXoJUMOCTH
ynC/IoBOro psja. Ilpu3Hak Iupuxijie CXOAMMOCTH UYHMC/IOBOro psifia. IlpusHak JleliOHMIIA
CXOJJUMOCTH UMC/I0BOTO psifia. OlleHKa octaTka psija JlelOHura.

Pa3pen 9. ®yHKuMoOHA/IbHBIE PA/bI.
HauasibHble TIOHATUS U OTIpe/ie/ieHus.
Paszpen 10. CteneHHble psAjbI

[MToHsitTue crerieHHoro psiia. Teopema AGessi. VIHTepBan CXOJUMOCTH M PaJUyC CXOAUMOCTU
CTeINeHHOro psza. Beruucnenue paguyca cxogumoctu. ®@opmysa Komu-Azgamapa. Teopema o
10Y/IeHHOM UHTeIPUPOBAHUU U AU depeHLIMpOBaHNY cTereHHOro psizia. Ps Telinopa OcHOBHBIe
pasnoxenus B psg, Telnopa.

Paszpen 11. ®yHKIUM MHOT'HX [IepeMeHHbIX

JIuHeliHoe HOPMHPOBaHHOe MpoCTpaHCTBO. OripesiesieHye, MpUMepbl. DKBUBaJIeHTHOCTb HOPM B

npoctpaHctBe R'. CxogumocTs mnocnezgoBaTensHocTeii B R'. OTKpHITBIE M 3aMKHYTBIE
MHOXecTBa. KoMriakTHble MHOKeCTBa. DYHKI[MM MHOTHX MepeMeHHbIX. Onpe/eneHusi, NpuMephbl.
ITpenen ¢yHkumu. [ToBTOpHBIE Npepesnbl. HenpepbiBHble (DYHKLMM HECKOJIBKMX IepeMeHHBbIX.
Teopemsb! Beitepiirpacca. PaBHOMepHasi HerlpepbIBHOCTb. HernpepbIBHOCTb CII0XKHOM (DYHKLIMU.
IuddepeHiipyeMocTe  (DYHKLMM  HECKOJbKHMX TepeMeHHbIX. YacTHble TNPOU3BOJHBIE.
['eomeTpuryeckast WITFOCTPALIYS AJ1s C/Tyuasi PyHKLMU ABYX repeMeHHbIX. [Iponu3BoiHast ClI0KHOM
¢byukuuy, IlpousBosHasi 1o HampaBneHuto. ['paaueHt. [lomHbi auddepeHyyan QyHKLUM.
[Mpou3BogHble U AUQdepeHLIManbl BEICIIMX MOPSAKOB. Teopema 0 CMeIlIaHHBIX MPOU3BOJAHBIX.
®opmysa Teiopa. OKcTpeMyMbl (YHKLMM HECKOJIbBKMX IepeMeHHbIX. OripeseneHue.
Heobxomumoe ycnoBue 3KkcTpeMyMma. JloctaTouHoe yCoBre SKCTpeMyMa

Pa3zgen 12. ®yHKI[UOHA/IbHbIE MTOC/Ie0BAaTe/IbHOCTH U PAABI

[ToHsiTHE (YHKLMOHAIBHOTO psifia, CXOAUMOCTb. COOTHOIIEHHEe MEXJY CXOAUMOCTbIO PsZIOB U
nocaesoBarebHOCTeld. OcHOBHBIe HOpMBL. [IpocTpancTBo Cla,B]. OCHOBHBIE BU/bI CXOLUMOCTH
pSiZIOB Y TOC/Ie[l0BaTe/IbHOCTeN HernpepbiBHbIX (YHKLMNA. COOTHOLLIEHWe MeXy paBHOMEepPHOU
CXOAMMOCTBIO U JpyruMu Bujamu. Kpurtepuit Kowmw paBHOMEpHOW CXOLUMOCTH
10C/e/]0BaTe/IbHOCTY  HelpepbiBHbIX  (QyHKUuil. [lpusHak Beiipiirpacca paBHOMEpPHOM
CXOZUMOCTH  (YHKLIMOHAJIBHOIO Ppsiia. TeopeMbl O TIOWIEHHOM HWHTErPUPOBaHUM U
I depeHIMPOBaHNY (PYHKLMOHABHBIX PSJOB.

Pa3pen 13. Paabl dypobe

CkansipHOe TIpOM3BeJleHMe B JIMHEeWHBIX TPOCTpaHCTBax. OpTOroHanbHOCTh. JIMHelHas
He3aBHCHMOCTb OPTOrOHA/IbHBIX CUCTeM. TpuUroHoMeTpuyeckas CUCTemMa - IpUMep CUCTeMbl
OpPTOTrOHa/bHBIX (QYyHKLMHA. CBOWCTBO MUHMMAaIbHOCTU Ko3¢durmeHtoB dypre. HepaBeHCTBO
beccens. Koadpduimentsr @ypre no TpuroHoMmetpuueckor cucrteme. Pgn ®@ypre. Teopema o
MOTOUeYHOM cxopuMocTu psija Pypee. fAapo Jupuxse. CpoiictBa Ko3(duieHToB Dypbe
YETHBIX-HEeUYEeTHBIX (PYHKLIMH.



Teopema ®eiiepa. PaBHOMepHOe TMPUO/IDKEHWE TIEPUOANUECKUX HEeTPepPbIBHBIX (QYHKIIMIMA
TPUTOHOMETPUYeCKUMH MHOTOUWIeHaMH W PaBHOMEPHOe MpHOIVKeHHe HelpepbIBHbIX (QyHKLIWH
anrebpanuecKMMU MHOTO4/leHaMU. Teopema 0O MoJIHOTe TPUTOHOMETPHUUeCKOM CUCTeMBbI B KJlacce
uHTerprpyembix GyHKLuH. [ToHsTHE Tpeobpa3zoBanust Pypbe.

Paspgen 14. UaTerpansl, 3aBUCALAE OT MapaMeTpa

[ToHsTie WHTerpasa, 3aBUCAIIEro OT mapameTpa. CBoiicTBa (TeopeMbl O HeIpepbIBHOCTH,
mubdepeHIMpYeMOCTH, O TIOBTOPHOM HWHTerpupoBaHuu). HecoOCTBeHHbIe WHTerpasbl,
3aBUCSIIME OT rapametpa. [Ipu3HakK¥ paBHOMEPHOM CXOJUMOCTH HeCOOCTBEHHBIX WHTETPAJIoB,
3aBUCAIUX OT rapameTpa. JuddepeHMpyeMoCTs 1 UHTETPUPYEMOCTb MHTeTpasla 1o rapaMeTpy.
OiinepoBsl uHTerpasnbl. OnpeeneHre U cBolcTBa. CBA3b MEX/y TaMMa - U 6eTa - PyHKI[UIMH.

Pazpgen 15. KpaTrHbie uHTerpasabl

MHoxecTBa, u3Mepumble 1o JKopzaany. Kputepuii usmepumocTu. CBOMCTBA HM3MEPUMbBIX
MHO>KeCTB. MHoromepHbli uHTerpas PumMana. VHTerpupyemMocTb HerpepbIBHBIX (YHKIIWM.
CaolicTBa KpaTHbIX UHTerpasoB. CBejleHHMe KpaTHOrO WHTerpasa K MOBTOpHOMY. Teopema o

) 3
3dMeHe MepeMEeHHbIX B IBOMHOM UHTErpdJIe. C(fbepI/IHECKI/Ie U HWIMHAPpHUYEeCKHEe KOOPDAWUHATEI B R

Pa3pen 16. KpuBosmHelHHble HHTerpasabl NMepBoro U BToporo poja. IloBepxHOCTHBIE
HHTerpasbl. J/ieMeHTbl TEOPHUH M0/

KpuBonvHeliHblld MHTerpan mnepBoro poga. Ero cBoicTBa M BbluMc/ieHMe. KpuBO/IMHENHBIN
MHTerpaja BToporo poga. Ero cBolicTBa, CBfi3b C KPUBOJMHENHHBIM MUHTErpajioM I1€pPBOr0 poja 1
BbluncieHne. @opmyna ['prHa. YcioBue He3aBUCMMOCTH KPHMBOJIMHEMHOTO MHTerpasja BTOPOro
poja OT MyTH HHTerpupoBaHus. [lnomiage noBepxHOCTU. IloBepXHOCTHbIE HHTerpasbl. Mx
cBoiictBa. Popmyna Crokca. Popmyiia ['aycca - OcTporpagckoro. 31emMeHTbl TEOPHUH BEKTOPHOTO
T0JIS1.

5. O0pa3oBarTe/ibHble  TEeXHOJIOTHH, HCHO/b3yeMble TPH  OCYIeCTB/IEHUH
00pa3oBaTe/IbHOr0 MPOLECCa MO AUCHUITHHE

B nipotiecce o6yueHust UCIOJB3YIOTCS CeAyrole oOpa3oBaTe/ibHbIe TeXHOIOTUH:

BBopiHas nek1yst — 1aeT TiepBoe 11eJI0CTHOE Mpe/ICTaB/IeHHe O AUCIUIUTHHE ¥ ODUEHTUDPYeT
CTyJleHTa B CUCTeMe W3yueHHus JaHHOW AUCLUTLIMHBL CTy/AeHThl 3HAKOMSTCS C Ha3HaueHUeM U
3ajlauaM¥ Kypca, ero pojibio 1 MeCTOM B CHCTeMe Y4eOHBIX JUCLIMIUIMH U B CHUCTeMe T0/[TOTOBKU
B 1lesioM. [laeTcst KpaTKuii 0030p Kypca, UCTOPUsl pa3BUTHsI HayKW U TIPAKTHKH, AOCTHXKEHUs B
3TOM cdepe, WMeHa W3BECTHBIX YUEHBIX, W3/1aral0TCs T[ePCIeKTUBHbIE —HarpaBJeHUs
vccnenoBaHuii. Ha 3Tol /eKI[UM BBICKA3bIBAIOTCS MeTOAWYeCKHe W OpraHu3al[MOHHbIe
ocobeHHOCTH pabOTHI B paMKax JAaHHOW AMCLUIUIMHBL, a TAKXKe /IaeTCs aHa/Iu3 PeKOMeH[yeMOu
yueOHO-MeTO/[UUeCKOU JTUTePaTyPhl.

Axkanemuueckasi ieKuys (WA JieKIusi o0IIero Kypca) — mocjiejoBaTelbHOe W3/I0KeHHe
MarepuaJia, OCyI[eCTB/sieMOe TIPeUMYIIIeCTBeHHO B BH/le MOHOJIOTa TipernioziaBaTeisi. TpeboBaHus
K aKaZileMUUeCKOl JIeKI[M1: COBPeMEeHHbIN HayuyHbll YPOBEHb U HacChlllleHHasi UH(OPMAaTUBHOCT,
ybeauTe/ibHas apryMeHTalysl, JOCTYITHas 1 TOHSTHAs peub, YeTKast CTPYKTYypa U JIOTMKa, Ha/THure
SIPKUX TIPUMEPOB, HayUHBIX /J0Ka3aTelbCTB, 000CHOBAHWH, (DaKTOB.

[lnst olleHVBaHMs pabOThI CTYZeHTa UCTIOb3yeTcss 6a/IbHO-peHTHHTOBast cUcTeMa. Y et
HHMBUAYa/IbHBIX JOCTIKEHHH 3a BpeMsi 00yuyeHHUs MNpPe/CTaB/IAETCA OUYEeHb BAaKHOM
(¢opmoii paboThI CO CTyfeHTAMH.

[To MaTemMaTUuUeCKOMY aHa/IM3y CTy/AeHThl W3y4aloT (dopmanbHO) ABe AUCIUIUIAHBI:
MaTeMaTUUeCKUi aHan3 — JIeKLIMOHHBIA KypC U TIPAKTUKYM IO MaTeMaTUuecKoMy aHanu3y. Ha
Jlerfie pa3pbiBaTh 3TH [IBe AUCLIUIUIMHBI Hefb3s1. [103TOMY AOCTH>XEeHUsI CTY/IeHTOB Ha MPakKTUKyMe
YUUTBIBAOTCS MIPY TI0/IBeJIeHUU UTOTOB 110 MaTaHa/In3y.

Ha Google [Iyck ans TpyIbl CTy€HTOB MbI co3jaeM Tabmuily B dopmare Excel, B
KOTOPOU BeJeTCs yueT 10 KOHTPOJbHBIM MEePOTPUSATHAM KaXK/I0UM TeMbl (KOHTpOJIbHAst paboTa,
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OTIPOCHI 110 TEOPUH U T.J.). OnpesiesieHHasi cymMa 0asisioB 3a ceMecCTp JjaeT 1paBo C/laBaTh 5K3aMeH
(DOTyCK K 9K3aMeHy) U ITOJTyYHTh 3a4eT 10 MPAKTUKyMy. CyMma 0asiioB, TO/TyueHHBIX CTY/I€HTOM
Ha 9K3aMeHe, J00aBisieTcsi K CEeMeCTpOBOM CyMmMMe, U [leflaeTcs IepeBOf, B OOBIUHYIO
NMATUOA/UTLHYIO IIKany OLeHOK. TakuM o0pa3om, 5K3aMeHallOHHasi OTMeTKa BO MHOTOM
oripefiesisieTcsl OLleHKaMH, IOy4YeHHbIMHA CTYJeHTOM B TeyeHHe ceMecTpa. OJTO 3acTaBiisieT
cTyzieHTa paboTaTh B TeueHWe BCEr0 CeMecTpa. BeirosHeHWe 3a[aHui, CBS3aHHBIX C TIPOCTBIM
BOCITDOM3BE/IeHeM JIeKLIMOHHOTO MaTepuana + pabora B ceMecTpe, MO3BOJISIIOLasi NeperTu
TIOPOTOBBIN PyOeXX yCBOEHHs, AaeT BO3MOXXHOCTh TOJyYeHUs y/IOBJIETBOPUTEbHOW OL|eHKH.
PelleHrie yco)KHeHHBIX 33/jau Ha OCHOBe NPUOOpEeTeHHbIX 3HAHUM, YMEHHN M HaBBIKOB C UX
MpUMEeHeHNeM B HETUITMUHBIX CUTYalWsiX, T03BOJISET CTYJEeHTY IMOJYYUTh XOPOLIYI0 WU
OT/INYHYIO OLIEHKY.

OK3aMeH TPOBOAMTCS B THMCbMeHHOW (hopme, CIOCOOCTBYHOLel BbICTaB/ieHHIO Oosiee
00BEKTUBHOM OTMEeTKe TI0 CPaBHEHHIO C yCTHOU (hOPMOH.

[nst Kax0M aKafieMHU4eCcKOM TpYMIibl COCTaB/IsIeTCs KOMILIEKT BOMPOCOB, PABHOMEPHO
MOKPBIBAIOIMX BeCb Marepuas Kypca. IIpyiMepHble KOMIUIEKTBI BOIPOCOB IIpUBEZEHBI B
TIPUJIO>KEHUH.

OrmvcaHHasi cucTeMa OLeHUBaHHs 00J1a/laeT OueBUJHBIMU JJOCTOMHCTBaMU. Bce CTyzeHTbI
TOCTaB/IeHbl B OJJUHAKOBbIE YC/IOBHs, TTPUYEM Ha 3K3aMeHe UM TpejiaraeTcs 0oJblIoe YKUCIo
OJHUX U TeX )Ke Jyis JAHHOW TPYIIbI BOIIPOCOB. DTO T0O3BOJISIET aZleKBaTHO OLIEHUTh YPOBEHb
MOJTOTOBKM KaXKJJOTO CTyJeHTa, ¥ OOBEKTUBHOCTb OLeHKM 3HAHWUH KaXKJOro CTy[eHTa He
TI0/JBEPraeTCsi COMHEHHIO.

6 . IlepeueHb MH(OPMALIMOHHBIX TeXHOJ/IOTH, HCII0/Ib3YeMbIX MPH OCYIeCTB/IeHUH
o0pa3oBaTe/IbHOT0 MpoLecca IO /[JUCHUIUIMHE, BK/IIOUYas IepevyeHb JIMI[eH3HOHHOI'O
NMpOrpaMMHOro obecnieyeHusi ¥ HH(POPMAIMOHHBIX CHPABOYHBIX CHCTEM (mpH
Heo0X0JMMOCTH)

B mporecce ocymiecTBieHuss 00pa30BaTeNBHOTO TPOLIECCA  UCIIONB3YIOTCS: ISt
pa3paboTKH I0KYMEHTOB, TIpe3eHTalUM, [7Isi pabOThI C 3/IEKTPOHHBIMH Tab/UIIaMU

OfficeStd 2013 RUS OLP NL Acdmc 021-10232

LibreOffice (cBobomHoe)

usngaresibckas ciucrtema LaTeX;

Ui TIOWCKa YyueOHOW JuTepaTypbl Oubmmoreku Spl'Y — ABTOMaTH3MpOBaHHAs
oubmoTeunast nHpopmaruonHas cuctema "BYKU-NEXT" (ABUC "Byku-Next")

7. IlepeueHs OCHOBHOW H [IOTIO/THUTE/JHHOH Y4Ye0HOW JIMTepaTypbl, PpecypcoB
uH(OPMALMIOHHO-Te/IEKOMMYHUKAI[UOHHOW ceTH «VIHTepHeT», HEOOXOJUMBIX [/isl
OCBOEHMS JUCLUNIUHBI

a) OCHOBHASs:

1. KygpsiBues, JI. [1., Kypc marematnueckoro aHammi3a : yueOHUK /1151 OakanaBpoB /
JI. . Kygpsieies. B 3 1. T. 1. - 6-e u3f., nepepab. u gor., M., FOpaiir, 2014, 703c
2. KygpsBues, J1. [1., Kypc MaTeMaTuecKoro aHanm3a : yueOHUK Jyisi OakaiaBpoB /
JI. . Kygpsieies. B 3 1. T. 2. - 6-e u3f., nepepab. u gor., M., FOpaiir, 2014, 720c
3. KygpssBues, JI. [I., Kypc MaTeMaTuecKoro aHanv3a : yueOHUK Jyisi 6akamaBpoB /
JI. . Kygpsieies. B 3 1. T. 3. - 6-e u3f., nepepab. u gor., M., FOpaiir, 2014, 351c
0) JoTIOTHUTE TBHAS:

1. Bonpgapenko, B. A., MaremaTtuueckuii aHanus. I1pezies1 U HempepbIBHOCTh [ D/1eKTPOHHBIN
pecypc] : Tekct nekiuii / B. A. Bongapenko, I'. B. IIlabapmmHa ; SIpoci. roc. yH-T,
SApocnaens, ApI'Y, 2003, 74chttp://www.lib.uniyar.ac.ru/edocs/iuni/20030272.pdf

2. MareMaTuueckuii aHaiu3 [DeKTpoHHBINA pecypc] : yueb. mocobue anst By3oB / M. B.
Anydpuenko, B. A. Borgapenko, A. B. 3aduerckuii, I'. B. IllabapiimHa ; SIpocit. roc. yH-
T, flpocnasne, Apl'Y, 2010, 137c 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. ®uxrenronsl, I'. M., Kypc auddepeHranbHOro U MHTErpabHOTO UCUUCTEHUS : yuel.
nocobue /7151 yH-TOB U Tiefl. uH-ToB. T.1. - 7-e u3p., crepeotur., M., Hayka, 1970, 607c

4. ®uxrenronbl, I'. M., Kypc muddepeHLanbHOro U HHTErpajbHOTO HCUMC/IEHUS
yueOHUK fyis By30B. B 3 T. T.1. - 8-e uza., M., ®usmarsur, 2003, 679¢

5. IMunos, I'. E., MaTeMaTHueCKui aHa/Iu3 : GYHKIIMK OJHOTO TIEPEMEHHOTO : yueb. mocobue
Ans yn-toB. Y.1, M., Hayka, 1969, 588¢

6. Iunos, I'. E., MaTemMaTHuecKui aHa/u3 : GYHKIIMK OJHOTO TIePEMEHHOTO : yueb. mocobue
ans yH-toB. Y.2, M., Hayka, 1969, 528

7. PypuH, Y., OCHOBbBI MaTeMaTM4yeCKOro aHaju3a : rep. ¢ aHri. / Y. PyauH. - 2-e usg,.,
crepeoturt., M., Mup, 1976, 319c.

8. @uxrenrosbd, I'. M., Kypc aquddepeHipianbHOro ¥ MHTETPabHOTO UCUMC/IEHUS @ yUe0.
nocobue /151 yH-TOB U Tiefl. UH-ToB. T.2. - 7-e u3p., crepeotur., M., Hayka, 1970, 800c.

9. ®uxrenrosnsl, I'. M., Kypc auddepeHiiianbHOro ¥ UHTETpaybHOTO UCUMC/IEHUS : yuel.
rocobue /7151 yH-TOB U Tiefl. UH-TOB. T.3. - 5-e u3z., crepeoturn., M., Hayka, 1970, 656¢

10. bongapenko, B. A., Meroauyeckue ykKasaHUsi MO TIOATOTOBKE K 5K3aMeHY IO
MarematuueckoMmy aHamm3y / B. A. Borgapenko, I'. B. [IlabapimHa ; Ipoc. roc. yH-T,
Apocnasns, Apl'Y, 2001, 15c.

11. JemupoBuy, b. I1., COOpHUK 33/1a4 ¥ yTIpa’KHEHHUH 110 MaTeMaTHYeCKOMY aHau3y : yuel.
nocobue 7151 By30B / b. I1. Iemugosuu, M., Actpenb, 2005, 558c.

B) pecypchbl cetu «/IHTepHeT»
OnektpoHHas 6ubMoTeKka yueOHbIX MaTepranoB Spl'yY
(http://www lib.uniyar.ac.ru/opac/bk_cat_find.php).
2. OneKTpOHHO-OMO/MMOTeUHAass CUCTeMa  «YHHUBEpPCHTeTCKass OubivoTreka  online»
(www.biblioclub.ru ).
3. DnekTpoHHO-OMbMoTeuHas cuctema «HOpaiim»(https://urait.ru/ ).
4. DneKTpoHHO-0MbO/MoTeuHasi cucTeMa «JIaHb»( https:/e.lanbook.com/).

8. MarepuaibHoO-TexHHYecKass 0a3a, HeoOxoguMas /i  OCYIIECTB/IEHHA
00pa30BaTe/ILHOIO MPOLECCa M0 JUCHHUIUIMHE

MartepuanbHO-TeXHUUeCKast 6a3za, HeobXxouMast AJisi OCYIIeCTBIeHUsT 00pa30BaTeILHOTO
Tpoliecca Mo AUCLIMIUIMHE BK/IFOUaeT B CBOM COCTAB Crel[dabHbIe TIOMeIeHuUS:

-y4eOHbIe ayJUTOPUH [JIs IPOBEIeHHsI 3aHSTHI JIeKIIHOHHOI'O TUIIA;

- yueOHbIE ayJUTOPUH /IS TIPOBE/IeHNST IPYIITIOBBIX M MHAWBHUYa/TbHBIX KOHCY/IbTAL[|H,

- yueOHbIe ayJAWTOPHU i1 TIPOBEAEHHS TEKYIL[ero KOHTPO/IS U TIPOMEXKYTOUHOM
aTTeCTaliu;

-[TOMEILIeHUsI /IJI1 CAMOCTOSITe/IbHOM paboThI;

-[TOMEIIeHHsI /ISl XPAHeHUs ¥ TIPOGHUIAKTHUECKOTO 00C/Ty)KUBAHUSI TEXHUUECKUX CPe/ICTB
o0yueHws.

CrierjiaibHble TIOMEITeHHUsT YKOMIUIEKTOBAHbI CPeCTBAMH OOYUYeHHs], CIy)Kal[dUMU [iJIst
Tnpe/icTaB/IeHHst yueOHOH nHbOpMalyy O0JIBIIION ayAUTOPUH.

[nst  TpoBeJeHWst  3aHATAA  JIEKIMOHHOTO  THIA  TIPeJJiararoTcsi  HabOophbI
JIeMOHCTPAl[MOHHOTO 000py/0BaHUsT M  y4eOHO-HAr/sAAHbIX IOCOOMI, XpaHsIMecs Ha
3JIEKTPOHHBIX HOCHUTEISIX ¥ 00eCrieurBarolie TeMaTHIeCKHe W/UTFOCTPALH, COOTBETCTBYIOIIHE
pabourM MmporpamMMam JUCLIUIIUH.

[TomertieHusT /i CaMOCTOSITE/TbHOM paboThl 0OyUarOIMXCsl OCHAIEHbI KOMIIbIOTEPHOM
TEXHUKOH C BO3MOKHOCTBIO TOJK/IIOUeHUsI K ceTH «VIHTepHeT» W obecrieueHHeM [JOCTyra B
3JIEKTPOHHYI0 MH(POPMALMOHHO-00pa30BaTeIbHYI0 CPely OpraHHu3arivu.

Yucsio 1mocaZiouHbIX MeCT B JIEKI[HOHHOH ayAuTOpur Oosibiiie 160 paBHO CITUCOYHOMY
COCTaBY IOTOKA, a B ayJUTOPUH /ISl IPAKTHUECKUX 3aHSATHI (CEMHHApOB) — CIIMCOYHOMY COCTaBY
CPYIIBI 00YYarOIHAXCS.


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

ABTOpBI:
3aB. Kade1poil IMCKPeTHOIO aHa/u3a, J.¢.-M.H. B.A. BoHzapeHKo
HorueHT Kadeapsl AMCKPETHOTO aHa/Mu3a, K.¢.-M.H. I'.B. IIlabapiHa
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IIpunoxenue Nel K paGoueid mporpaMme AMCIHMILTMHBI
«MaTemMaTHYeCKUH aHAIN3»
DoHJ OL|eHOUYHBIX CPe/ICTB
JJ/IS1 NPOBe/ieHUs TeKylled ¥ MMPOMe)XXyTOUHOM aTTeCcTallliu CTy/leHTOB
10 AUCLUII/IUHE

1. TunoBbIe KOHTPOJ/IBLHBIE 33/JaHUS WK UHbIE MaTepHaJIbl, HE00OX0AUMBbIE /I OL€HKH
3HaHUM, yMeH!H, HaBbIKOB U (W/IM) ONbITA [JeSITe/IbHOCTH, XapaKTepU3yHIIUX 3Talbl
(¢opMupoBaHusa KOMMETeHI[HI

1.1. KoHTpo/ibHBIE 3alaHNs ¥ HHbIe MaTepuasbl, HCI0/Ib3yeMble B MpoLecce TeKyiei
aTTecTalu

PaboThI 1o Teopun
1 cemecTp

Omnpoc o Teopun Nel

1. a) Chopmynupyiite ornpezeneHue GpyHaaMeHTaTbHOM TTOC/IeA0BaTeTIbHOCTH
6) Chopmynupyiite onpeziesieHue: TIOCIe0BaTeIbHOCTD He sIB/sieTCsl GyHaMeHTalIbHOU

2. a) W3BectHo, 4TO TOC/AEAOBaTeNbHOCThL d, UWMeeT KOHEYHbIM Tipejen, a
NOC/Iel0BaTe/IbHOCTL b, He WMeeT KOHeyHoro mpegena. UYTO MOXHO CKa3aTb IIpO
HoC/IeoBaTebHOCTb d, + b,,?

6) M3BecTHO, uTO MOC/IE0BaTeNLHOCTH d, U b, He mMeroT KoHeuHoro npegena. Uro
MO)KHO CKa3aTh PO MOC/Ie0BaTeLHOCTh dy, + b,,?

3. a) UW3BecTHO, UTO TMOCAENOBATEe/NILHOCTL (, KMeeT KOHEYHbIM mpejen, a
N0C/Ie[0BATeILHOCTE b, He wuMeeT KOHeuHOro mpefena. YTO MOXHO CKas3aTb IIPO
T0C/Ie[OBATELHOCTE dy, + by?

6) W3BecTHO, 4TO MOC/Ie0BaTeNLHOCTH d, U D, He mmeror KoHeuHoro mpegena. Uto
MO)KHO CKa3aTh PO M0C/Ie0BaTe/IbHOCTh dy, + by,?

4. ChopmynupyiiTe TeopeMy O TPEX MOC/Ie[0BATeTLHOCTAX («0 ABYX MUJIHL[OHEpax» ).

Kosnoksuym
IIpepen u HenmpepbIBHOCTh (DYHKIUM.
Onpepenenus. Chopmynupyiite onpe/jeienue:
1. HeorpaHWueHHOW Ha MHOXXeCTBe X (yHKLMY;
MOHOTOHHOM Ha IIPOMeXYTKe (QyHKLIWY;

3. 3ammcaTh omnpe/esieHus /1Jisi BCeBO3MOXKHBIX KOMOWHALIWM:

f(x) & yo x & xo
fx) 2 3%l x % x0}0
fix) 8 +El I x 5% X0+0
pu
f(x) & Bl x 23
x T +E
x 5 Hl.

4. QyHKUMM, HenlpepbIBHOM B TouKe 1o Kouu v o I'eiiHe;

OcHoBHbIe TeopeMbl (0€3 A0Ka3aTe/IbCTBA).
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oA WwWN

CdopmynupyiiTe TeopeMy 0 rpejiesie CyMMbl, Pa3HOCTH, IPOU3BE/IeHUs] U YaCTHOIO
NIBYX (DYHKILIUIA;

Cdopmynupyiite TeopeMy O [1ePBOM 3aMeuaTe/IbHOM Tpejierie;

CdopmynupyiiTe TeopeMy O BTOPOM 3ameuaTe/bHOM Ipejierie;

CdopmynupyiiTe TeopeMy 0 HEIPEPLIBHOCTU CII0XKHOU (DYHKLUM;

Cdopmynupyiite TeopeMbl Beliepiirpacca J/1s1 (PyHKLWM, HETPePLIBHBIX Ha OTPe3Ke.
Cdopmynupyiite TeopeMsl bosbljano-Koim fy1s GyHKLMM, HelIPepbIBHBIX Ha OTPe3Ke.

Ornpoc no Teopun Ne2
1. Cdopmynupyiite onpefiesieHue:

1.
2.
3.

nviddepeHiupyeMoli B [aHHON TOUKe (QyHKIUH.
reoMeTpuuecKrii CMbICT JuddepeHMpyeMOCTH (PYHKLIMU B TOUKe
TOUKH JIOKQ/IbHOTO MaKCUMyMa (MUHUMYMa) GyHKLWH f (X).

2. OcHoBHbIe TeopeMbI 1 hopMyJIbI (63 0Ka3aTe/bCTBA)

4

5.
6.
7.

chopmynupytite Teopemy depma.

chopmynupyiite Teopemy Ponis.

chopmynupylite TeopemMy 0 popMysie KOHeUHBIX NpUpallieHri JlarpaHska.
3anuiuTe popmysy Teitsiopa C OCTaTOUHBIM usieHOM B B hopme [leaHo.

2 cemecTp

Ornpoc 1o Teopuu Ne3

1.

2.

3anmimre (C HeOOXOJUMBIMU YCJIOBUSIMU) (DOPMYJTy MHTErPUPOBAHKS TI0 YacTsaM (JJist
HeolIpe/ie/IeHHOr0 UHTerpasna).

darmmmre (C  HeOOXOAWMBIMM  YC/IOBUSIMHM) (OPMYJy 3aMeHbl IlepeMeHHOW B
Heolpe/le/IeHHOM MHTerparie.

CdopmynupyiiTe oripefieieHde BepxHel u HWKHeW cymmbl [lapOy (co Bcemu
He00X0/IMMbIMHU TIOSICHEHUSIMUA ¥ 0003HaUeHUSIMHU).

CcdopmynupyiiTe ompeziesieHre Orpefie/leHHOr0 UHTerpasa PumaHa (co BceMu
He00X0/IMMbIMHU TIOSICHEHUSIMUA ¥ 0003HaUeHUSIMHU).

HNokaxkure (10 OmMpejie/ieHHI0 WA CBOMCTBAM WHTETPUPYEMOCTH), UTO (PYHKLUS y = X
VHTerpupyeMa Ha otpeske [1, 3].

Hokaxkure (110 ompe/ie/ieHHI0 UK CBOWCTBaM UHTEIPUPYEMOCTH), UTO (PyHKLUS y = 2—x
VHTerpupyema Ha otpeske [0, 2].

7. TlpuBejuTte npuMep Takoi QyHKLMM f(x) ¥ mapameTpa a, UTO
dyukius F(x) < 1%% — Bospacratoias, a GyHkipsa G(x) = 15—% (f(x) ta)dx-
(x)dx
yObIBato1asi.
8. TlpuBenuTe mpuMep Takoi ¢GyHKLMH f(X) 1 TapameTpa a, 4To
dyukiusa F(x) 1%% f — yObiBatomias, a QyHkiust G(x) % 1%% (fx) ta)dx —
(x)dx
BO3pacTarolasl.
Komnoksuym
1. CdopmynupyiiTe  oripefieieHe  HeOorpaHWYeHHOW  T0C/ie[JOBaTe/lbHOCTU  TOYeK

2.
3.

rpocrpaHcTea R™ .

Cdopmynupyiite ornpegenenue “rnio Ko™ npegena yHkiuu u(M) B TOUKe..

Cdopmynupyiite ornpesienenue “nio I'eiine” npegena GpyHkuuu u(M) npu M — oo,
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4. Cdopmynupyiite onpesenenve guddepenippyemont dynkiuu f(x,y) B Touke M(Xo,Yo).
["'eomeTpryecKui CMBICII.
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5. CdopmynupyiiTe  TeopeMbl 0  HeOOXOAMMBIX M [JOCTaTOYHBIX  YCJIOBUSIX
muddepenipyemocty ¢pyHkimu f(x,y) B Touke M(Xo, yo).

6. Ilycts ¢pyukuus f HempepbiBHA. [JoKa3aTh, YTO MHOXKeCTBO D Touek mpocTpaHcTBa R,
1st Kotopbix { f(X1,X2,...Xn)>0} oTKpeITO. (MOKHO CUHTaTh, YTO D MHOKECTBO Ha
mnockoctu: D= {(x, y)|f(x, y) > 0})

7. [okaszaTh, UTO €C/IM YMC/IOBbIe T0C/Ie[J0BAaTeTbHOCTU Xn U Yn SIB/SIFOTCS
(yH/aMeHTaIbHBIMU, TO M0C/Ie[0BATEIbHOCTb TOUEK (Xn, Yn ) AIBISETCS
(byHamMeHTanbHOM.

3 cemecTp

Ornpoc 1o Teopun Ned
1. a) Chopmynupytite onpejiesieHHe MOTOYEUHON CXOAMMOCTH (PYHKI[MOHATbHOU
10C/IeI0BaTe/IbHOCTH  f, (X) Ha MHOXKeCTBe X.

6) Chopmynupyiite onpeziesieHrie paBHOMEPHOH CXOAMMOCTU (hyHKIIMOHA/TEHON
MoCJIeJOBaTeIbHOCTH f, (X) Ha MHOXecTBe X.

2. Chopmynnpyiite TeopeMy AGesist 0 CXOAMMOCTU CTENIEHHOTO Psifia.

3. ChopmynupyiiTe TeopeMy O MUHMMa/lbHOM CBOWCTBe K03(duiieHToB Dypbe.

4. 3anummre moboit (Ha Bam BeIOOp) mMpU3HAK pPAaBHOMEPHOW CXOJUMOCTU
(YHKLMOHAIBHOTO psija.

Ornpoc o Teopuu Ne5

1. Cdopmymupyiite omnpefeneHue usmepumoro (o KoppaHy) MHOXecTBa
A& R" co BceMu HeOOXOAMMBIMH TTOAPOOHOCTSIMY (0003HAUEHUSIMU).

2. CopmynupyiiTe TeopeMy O 3aMeHe NlepeMeHHbIX B IBOMHOM UHTerpare.

3. ChopmynupytiTe oripefiesieHrie KpUBOJIMHEMHOTO UHTerpasia NepBoro pojia 1 3aruilunTe
(hopMyibl BBIUMC/IEHMSI KDUBOJIMHEHOTO UHTerpasia MepBoro poja.

4. Hanmimre dopmyny I'prHa v copMynupyiTe yC/IoBUs, TIPYU KOTOPLIX OHA BepHa.

IToka3aTesld U KPUTEPHHU, UCMO/Ib3yeMble MPH OLeHMBAaHUM KO/UIOKBUYMOB H
OIPOCOB M0 TeOPUM:
3aMeuaHue.

Kypc MaTteMaTuueckoro aHanu3a pas/iesieH [iBe yacTy: JIeKLIMOHHAs! YacCTh M0/, Ha3BaHUeM
«MaremaTluecKuii aHaiu3» U MpakThyecKas noj Ha3BaHueM «[IpakTHKyM 110 MaTeMaThyecKoMy
aHam3y». Jlekuusi B By3e Tipe/cTaBisieT co0OW CUCTeMaTHUecKoe, TIOC/TIe[0BaTeIbHOE,
MOHOJIOTHUeCKOe W3J/I0’KeHHe TIperofilaBaTe/ieM-IeKTopoM yuebHOro MaTepuasna. [Ipuuem 3ToT
Marepuvas, Kak TpaBWIO, TEOPETUYEeCKOro xapakrepa. Llenb yieKimuy — opraHu3anusi yueOHOM
JlesiTeNIbHOCTH CTYZeHTOB 10 (OpMHPOBaHUIO cUcTeMbl 3HaHui. (Korza oTaenbHble paszenbl U
TeMbl OUeHb CJIOXKHBI /1151 CAMOCTOSITE/IbHOTO U3YUeHUs], JIEKLUSI BBITOJIHSAeT (YHKLIMI0 OCHOBHOTO
WMCTOUHMKA MH(popMalu.) Jlekiysi mpu3BaHa Takxe (OPMHUPOBAThb yMeHHE apryMeHTHMPOBaHO
W3/1araTh Hay4yHbIii MaTeprasl. HaBbIKM pellieHus IPaKTUYeCKUX 3a/lay MaTeMaTUueCcKoro aHaam3a
tdopmupyroTcs B 0Oofblliell CcTereHW Ha MpakKTHUKyMme. 37ieCb OHU MOTYT ObITh TPOBEPEHbI
Jno0aBiieHreM K TeOpeTUYeCKOMY BOTIPOCY TIpUMepa Ha TIPUJIOyKeHHe TeopeMbl, (JOpPMYJIbI U T.J.

[Toapo6GHOe omucaHue MOKa3aTesiel U KpUTEPUEB OlIeHUBaHMSI TIPUBE/IEHO B TabJTuIle TTyHKTa 2.2.

[Tpu rpoBepKe OTBETOB Ha 3a/JaHHs UCIIO/Ib3YIOTCS CJIeIYIOLUE TIONIOXKEHHUST:
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TI0JTHBIN OaslT BBICTABJISIETCS, €CJTH CTYJeHT IOJIHO U TIPaBUIbHO C(hOPMY/IMPOBAJ TeOpeTUUeCKHU
MaTepHaJl, TIOHS/T CMBIC/ TEKCTa BOMPOCa/3aZiauu, MOJTHO U MPaBU/IbHO BBITNOIHUI MPe/JI0)KeHHbIe
3a/laHus1, TIPOSIBUJI BBICOKWI YPOBeHb BCeX TPeOYIOIIUXCS /I/Is1 BBITIOJHEHUs 3a/JaHUi 3HaHUHN U
YMeHUH.

bann moHwkKaeTcs, ecnu CTyAeHT (He [JoIyckKas OINMOOK) TIPaBUIBHO CQOPMYIUPOBa
TeopeTUUeCKHii MaTepHrasl, HO HeJOCTaTOYHO IOJTHO W/ [0y CTH/ He3HauUTe IbHble HETOUHOCTH,
He KCKa)Kalolllie CyTh TOHSTUM, TeOPeTUUeCKUX TOJIOKeHUW; CTY[EeHT TOHS/I CMbIC/I TeKCTa
BOIIpOCa/3a/jaul, MpeJJIo’KeHHble 3a/laHusl BbBINIOJHW/I TPaBWIBHO, HO HEJOCTaTOYHO IOJIHO.
[TposiBu/1 HEOOXOAWUMBIA YPOBEeHb BCeX TPEOYIOIIMXCS [i/isi BBLITIOJTHEHUS 3a/laHWM 3HAHWUN U
YMeHUH.

BricTaBnsiercsi He 0Oosiee TIOJIOBUHBI OT 3asiBIEHHOM CyMMbl 0ajuIOB, €C/M CTY/IEHT CMOT
BOCITPOM3BECTH (C OIIMOKamMu) OCHOBHBIE OTpesiesieHuss U (HOPMYIMPOBKY; Ha TMOCTaB/IeHHbIE
BOIPOCHI OTBETW/ He BIOJHe MPaBWIbHO M TOJIHO, HO TMOATBEPJW/] OTBeTaMH [OHUMaHUe
BOIPOCOB U MPO/IEMOHCTPUPOBAI OTZAe/bHbIe TPeOyOLecs 1/t BBITIOTHEHUs 3a/JaHWi 3HaHUS U
yMeHMUsI.

OTBeT He 3aCUMTHIBAETCS, €C/IM CTYJEeHT He CMOT BOCIIPOM3BECTH WM BOCIPOU3BEJ] C OYHb
rpyObIMU OIIMOKaMKM OCHOBHBIE OTIpeZiesieHUst ¥ ()OPMY/IMPOBKH; CTY/IEHT He TIOHSUI CMBIC/Ia
TeKCTa BOMpOCa/3ajjaud, He CMOT BBIMOJHUTHL 3ajaHus. Ha 3ajjaHHble BOMPOCHI OTBETHII
HEY/IOBJIETBOPUTEIbHO, He TMPOJeMOHCTPUPOBa/T CHOPMUPOBAHHOCTh TPEOYIOIIUXCS /ISt
BBITIO/THEHUSI 3a[JaHWI 3HAHUW U YMEeHUH.

[TonyueHHbIe B TeueHHe ceMecTpa Oasiibl YUHUTHIBAIOTCS TIPY BLICTAB/IEeHUH WTOTOBOM OLIEHKH 3a
cemecTp.

Bonpochk! /11 NOAT0TOBKH K 3K3aMeHY 3a MepBblil ceMecTp

AKCHMOMBI MHOYKECTBA [IeHMCTBUTeTbHBIX urcesl. TouHasi BepXHsIsi TPaHb.

Teopema 0 TOUHOW HV)KHEU IPaHHU.

[Tpuniun Apxumesa

YucsoBas 1oc/ie[j0BaTe/IbHOCTD, Mpe/iell.

TeopeMsl 06 OrpaHUUYeHHOCTH CXOZALeNCs 110C/1e[J0BaTe/IbHOCTH " 0
eJMHCTBEHHOCTH Tpejiesia

TeopeMsl 0 Npefie/IbHOM Iepexo/ie B HepaBeHCTBax.

Teopema Beliepiitpacca 0 MOHOTOHHBIX MOC/I€/J0BaTE/IbHOCTSIX.

Yucno «e».

beckoHeyHO Marible 1oc/ie[j0BaTe/IbHOCTH, CBOMCTBA

ApudmeTrueckre oneparu Co CXOAIMMUCS M0C/e/10BaTe/TbHOCTSIMU.

Kpurepuii Ko cxoaumMocCTH 1ocieoBaTe/IbHOCTH.

[TognocnenoBaTenbHOCTL. YacTuuHekii nipesen. Teopema bonbijano-Beliepiurpacca

TeopeMbl 0 BepXHEM U HI)KHEM Tpeieiax.

BeckoHeuHO 00JIbIIMe TIOC/Ie/I0BATETIEHOCTH.

[TpenenbHasi TOUKa MHOXKECTBA, /iBa OMpe/ie/ieHus], 5KBUBaIEHTHOCTb.

Onpepenennss 1o Koum u mno TefiHe mipesena GyHKIMM B TOUKe, TeopeMa 00
5KBUBA/IEHTHOCTH.

ApudmeTrueckue orniepaljuu U rpepes GyHKIUU.

Kpurepuii Ko cyijecTBoBaHus Tpefiesia (QyHKIUU.

Pacmmpenue noHsATHS Tipeenia GYHKIWH, OJHOCTOPOHHUE TIpe/iebl.

[TepBbIit 3aMeuaTeTbLHBIN Mpeje.

Bropoii 3ameuaTenbHbid nipefesn. CrieCcTBUS.

[Tpezesibl MOHOTOHHBIX (YHKLIAM.

HenpepeiBHOCTh  GyHKI[UM B TOuke. ApudmeTrhueckrde orepaljii W HeMPepbIBHOCTD.
HeripepbIBHOCTb C/I0’)KHOM (DYHKIIMH.
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[TepBasi Teopema Beliepiitpacca

Bropas Teopema Beliepirpacca

Teopema bonbLano-Koru.

PaBHOMepHas HerpepbIBHOCTh. Teopema KaHntopa

HernpepbIBHOCTb U TOUKU Pa3pblBa MOHOTOHHBIX (YHKI[HIA.

ObparHas ¢yHKus. Teopema o CyIieCTBOBaHUM W HEIPEPHIBHOCTH.
OnemeHTapHble GyHKIMK. TeopeMa 0 HeNpepbIBHOCTH.

CpaBHeHMe 6€CKOHEUHO MasbIX.

HuddepentipyemocTts GyHKIMM B Touke. [IpousBoaHas. Auddepeniuan.
I'paduueckuii cmbicn auddepenuipyemoctu. KacatenbHas K rpaduky, ypaBHeHHe.
Csi3b «11PepeHupyeMOoCTb - HEIPEPbIBHOCTb».

I[MpaBuna guddepenippoBanvis. Tabsiia MPOU3BOJHBIX.

Crapiive ipou3BoiHbIe U quddepenimansl. opmysia JleribHuia
Touku Bo3pactanusi, yObiBaHus, SKcTpeMyMa Teopema depma
Teopemsl Posisis, Jlarpanyka u Komiu.

IIpaBusio Jlonwurans.

®opmyia Teinopa-Ileano.

®opmyia Telinopa-Jlarpanxa

OcHOBHBIE pa3/oKeHus.

Yc/10BUst MOHOTOHHOCTH.

YcoBus 3KCTpeMyMa

Bhinyk/ble QyHKLMH, YC/IOBUS BBIMYKIOCTU. Touku neperuba.
ACUMIITOTBI.

[TocTpoeHure rpaMKOB (PYHKLIMIA.

[TapameTpuuecku 3a/laHHble KpYBble U PyHKLMU. [TocTpoeHre KPUBBIX.
[TpubmkeHHOE pellieHre YpaBHeHUH.

Bonpocsk! /11 NOATOTOBKY K 9K3aMeHy 3a BTOPOH CeMeCTp
[TepBoOOpa3Hasi, Heorpe/eIeHHbIN UHTerpast. [TpocTetimvie CBOHCTBA.
WHTerprpoBaHye NMOACTAHOBKOM U MO YaCTSIM.

VHTerpupoBaHue paliOHa/IbHBIX (QYHKIMI.

VHTerprpoBaHue UppaLMoOHa bHbIX (PYHKLIMH.

WuTerpupyemocts GyHKLMY N0 PUMaHy: OCHOBHbIE CBOMCTBA.
OrpaHnuyeHHOCTb UHTerprupyemoi no Pumany ¢GyHKIMH.

Cymmnl [1ap6y, cBoiiCTBa.

Kputepuii uHTErprpyemMocTH 1o Pumany.

CBolicTBa MHTErpyUpyeMbIX (PYHKLIUM U OMpe/ie/IeHHOr0 UHTerpasna.
OLieHKH oIpe/ie/IeHHOr0 UHTerpasa, TeOpeMbl O CpeHeM.

Knaccel uHTErpupyembix (yHKLWH.

WHTerpan c nepeMeHHbIM BepXHUM Ipefie/IoM, CBOMCTBA.

®opmysna HetoToHa — JletibHUIIA.

3aMeHa nepeMeHHOU Y MHTerpupoBaHue 10 YacTsM /1 ONpee/IeHHOr0 UHTerpasa.
[TpunoykeHus omnpe/ie/IeHHOTO MHTerpasa. [liMHa KpUBOH.

dopMy/ibl TPUOJTKEHHOTO BBIYMC/IEHHS OTIPeZie/IeHHOT0 UHTerpaia.
[ToHsiTHie HeCOOCTBEHHOTO UHTeTpajia, OCHOBHbIE BapuaHThl. CxoauMocTb. Kpurtepuii Korm.
AOGcCosroTHas U yC/IOBHAst CXOIUMOCTb HeCOOCTBEHHOTO UHTerpaia.
WHTerpanbl OT HEOTPULIATETBHBIX (PYHKLMI. TeopemMbl CDaBHEHUS.
[pusHak Abensi — [lupuxsie CXOAUMOCTH HECOOCTBEHHOT'O MHTETpasa.
[ToHsiITMe UMC/IOBOTO Psifia, CXOAUMOCTb, CyMMa psifia.

[TpocTenre CBOMCTBA YMCIOBBIX psiioB. Kputepuit Kowmy.
AbcontoTHasi ¥ yC/I0BHasE CXOAUMOCTD Psijia.

[TonoxxurenbHble pszbl. TeopeMbl CpaBHEHUS.
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WHTerpanbHbiii Tpu3HaK Koim — MaksiopeHa.

[Mpusnaku lanambepa, Ko, Paabe.

[TpusHak AGesnst — [lupuxie.

CoueTarenbHOe CBOKMCTBO YMC/IOBOTO Psifia.

ITepecTranoBKa uncioBoro pszaa. Teopemsl Ko u Pumana.

CrenenHoit psa. Teopema Abesnsi. Paguyc 1 uHTEpBan CXOAUMOCTH.

Psin Tetinopa. OCHOBHBIE pa3/ioKeHHsl.

®opmyna Bannuca. @opmyna CTUpauHra.

beckoHeuHble TIpov3Be/jeHus.

[TpoctpancTBO R™ , NTMHEMHOCTB, CKa/IsipHOe TIpoU3Be/ieHre, HepaBeHCTBO 11IBapiia, HopMa.
[TocnenoBarensHOCTH B R™, cxomuMocTs, kputepuii Ko, Teopema bosbijaHo — Betiepiitpacca.
MHoxectBa B R™, OCHOBHBIE IPUMEPHI.

Knaccudukanys Touek. OTKpbITbIe M 3aMKHYThle MHO)KeCTBa. KoMIakTHbIe MHO>KECTBa.
ODYHKLMS HECKOBKUX [TepeMeHHbIX, OCHOBHbIE [TOHATUS.

ITpenen B Touke, cBOMCTBA. HenpepbeIBHOCTE.

Teopemsl Beliepirpacca u KaHTopa 0 HelpepbIBHBIX Ha KOMITAKTaX (QyHKLUSX.
OuddepentipyemMocte B Touke. YacTHble TpOM3BOJHBIe.  [locTaTOYHblE  YC/IOBUS
I depenpyemocty. HenpeposiBHas auddepeHuypyeMocTs. Juddepeniyar.
'eomeTpuueckuii cMbICa U depeHIMpyeMOCTH, KacaTelbHasi [/I0CKOCTb.
IuddepeHipyeMocTb  C/10)KHOM  (QyHKUMKM. VHBapuaHTHOCTh (opMmbl  AuddepeHLmana.
ITpor3BogHas 10 HaMpaB/IeHUIO, IPaIueHT, CBOKCTBA.

Crapiuve npou3BO/HbIe, TeOPEMAa O CMeLlaHHbIX IPOU3BOJHBIX.

Crapume auddepeHLiyansl, ornpejeneHye, BbIUUCIEHUE.

®opmyia Telnopa.

Touku 3KcTpeMyma, Teopema Pepma. Y c10BUsA BTOPOro MOPsAAKa.

Teopema 06 06paTHOM QyHKIIUU.

TeopeMa 0 HeSIBHOM (PyHKLMH.

Bomnpocsl /11 NOAroTOBKHU K 3K3aMeHYy 3a 3 ceMecTp

@DyHKIMOHaIbHbIE 110C/Ie0BaTe/IbHOCTU. CXOUMOCTb B TOUKE, HA MHO>KEeCTBe, pABHOMEPHO, B
cpeJiHeM KBaJJpaTUYHOM.

Kpurepuii Ko paBHOMepHOM CXOAUMOCTH.

PaBHOMepHas CXOAMMOCTb U HElpepbIBHOCTb.

PaBHOMepHas CXOAMMOCTb U UHTerPUPOBaHUe.

PaBHOMepHasi CXOIUMOCTb U i pepeHIIMpOBaHUe.

@yHKIMOHa/bHbIe psiAbl BapyaHThl CXO4UMOCTH.

[Tpy3HaKy paBHOMepPHOM CXOJUMOCTH (PYHKI[MOHA/IBHBIX PSiZIOB.

CBoiicTBa paBHOMEPHO CXOAMXCS QYHKLIMOHATBHBIX PS/IOB.

CrereHHble psapl. Teopema Abers.

Papuyc cxogumoctu. @opmyisia Kou-Azgamapa.

HuddepeHLiipoBaHre ¥ MHTETPUPOBaHUE CTENEHHBIX PSI/I0B.

Psan Tewnopa.

OCHOBHBIE pa3/oKeHusl B CTelleHHbIe PSi/ibl

TpuroHometprueckasi cuctema. CBoiicTBa. Psig @ypre.

EBkmuzoBo  mpoctpaHcTBO.  OcHoBHOM — mpumep.  OpTOHOPMHDOBaHHbBIE — CUCTEMBbI
MuHrMaibHOe CBOMCTBO KO3(pduieHTOB Dyphe.

HepagenctBo beccenisi. CnencrBue.

[Tpeobpa3oBaHue YaCTUUHBIX CyMM psifia @ypre. Aapa Jupuxiie, cBoicTBa
Teopema ji0Kanu3aruu.

Teopema o cxoaumocTH psifia @ypbe 17151 KyCOUHO - [uddepeHIupyeMor (PyHKLIMU.
Anpa Petiepa, croiicTBa. Teopema Petiepa.

Teopema Beliepiuirpacca.

[TonHOTa TpUrOHOMeTpHYecKoy cucteMsbl. PaBeHcTBO [lapceBans.

WuTerpans! c napameTpoM. TeopeMbl 0 HeMPepbIBHOCTH.

IuddepeHLipoBaHye MHTerpasa rno napameTpy.

Teopema 0 MOBTOPHOM MHTeIPUPOBaHUU.

Hecob6cTBeHHBIe MHTETPAsIBI € TapaMeTpoM. OCHOBHbBIE TIOHSITHS.
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[TpusHaky paBHOMEepPHOM CXOAUMOCTH MHTerpasa.

CBsI3b UHTerpasioB C (yHKLIMOHAIbHBIMU [10C/Ie/10BaTe/IbHOCTSIMM.
TeopeMbl 0 HENPepbIBHOCTH, AW (pepeHIIMPOBaHMM Y TTIOBTOPHOM MHTETPMPOBaHHUH.
['-¢pynkuys v B-yHkuys, cBoicTBa

Mepa opjaHa - cxeMa onpeze/ieHusl.

Kpurepuit usmepumocTu.

ApnauTuBHOCTH Mephbl JKop/aHa.

Teopema o Mepe rpa¢vika HelmpepbIBHOU (PYHKLUH.

[TpumepsI U3MepHUMBbIX ¥ HEM3MEPUMBIX MHOXXECTB.

KpaTHble nHTerpansl; onpeseneHue, CBOMCTBA.

CBeJileHre KpaTHOTO UHTErPUPOBAHUS K [IOBTOPHOMY.

3amMeHa repeMeHHbIX B KpaTHbIX UHTerpanax. IIpumepsl.

KpuBble Ha IJIOCKOCTH H B IpoCcTpaHCTBe. OCHOBHbBIE MOHATHS U (PaKTBhl,
KpuBosiiHetlinbie uHTerpasbl 1-ro tumna. CBoiicTBa

KpuBonvHeliHble uHTerpasnsl 2-ro tvna CBokcTBa

®opwmyia ['puHa

He3aBuCHMOCTE KpUBO/IMHEMHOT0O UHTErpasa OT Iy TH.

[ToBepxHOCTH, CrIOCOOBI 3a/jaHus1. Hopmarib, KacaTesibHasl TIOCKOCTb.
[1omaie MOBEPXHOCTH.

[ToBepxHOCTHBIE MHTerpassl 1 -ro Tuna CBoMCTBa.
[ToBepxHOCTHBIE UHTerpasbl 2-ro Tuna CBOUCTBA.
OJIeMeHTbI TeOPUH T10JIS.

TunoBbie BdPHUAHTbI 3K3aMEHa[ll/IOHHOﬁ paGOTbI 3al ceMmecTp

Tema 1. Qucnosble MHOXCeCmMada u nocaeoosamenbHoCmu

1. CdopmynupyiiTe co BceMyd HeOOXOJUMBIMH OTIpe/ie/IeHUsIMU aKCUOMY O CYIlleCTBOBaHUHU

TOYHOM BepxHel rpaHu Jijisl YMC/I0OBOTO MHOKeCTBa.

2. CcdopmynupyiiTe TeopeMy O BJIOXKEHHBIX OTpe3Kax.

3. [okaxuTe, UTO CXO/AIIASICS MOC/IeJOBATe/IbHOCTD SIBJISIeTCS (PyHJaMeHTaTbHOM.

4. Iloka3zaTb, UTO €C/IM y TIOC/IeJ0BaTeIbHOCTH {X;,} HET KOHEUHBIX YaCTUYHBIX TPe/Ie/IOB,
KA.

TO ‘xn

Tema 2. TIpeden u HenpepblBHOCMb (PYHKYUL.

5. CdopmymupyiiTe oTpULiaHKe K OIpe/e/ieHHIo npefiesia GyHKLUUM f(x) IpU X — —o0 10
Komwn.
6. CdopmynupyiiTe u f0KaKuUTe repByto Teopemy bosbliano-Koim st GyHKIMM,

HelpepbIBHBIX Ha OTPe3Ke.
i%0 ecau x3 payuonanbHoe,

7. Jokaxwure, uto dyHKups [dupuxie D(x) > 1z

&1, ecau x} uppayuonansHoe
pa3pbIBHA B KaXK/101 TOUKeE.
8. ITycTsb dyHKUMs f(X) HenpepbIBHA Ha OTpe3Ke [4, b] 1 He IPUHIMaeT Ha HEM HYJIEBOTO
3HaueHust. [IokakuTe, uTo CyiecTByeT m ** 0 Takoe, uTO /Jist BCEX X U3 oTpesKa [a, b]
OELE
Tema 3. TIpouseooHble u dupepeHyuanbl hyHKyuu.
9. CdopmynupyiiTe TeopeMy 0 NMPOM3BOJHOM YAaCTHOT'O /IBYX (DYHKLIUH.
10. CdopmynupyiiTe U JOKaKHUTe TeOPEMY O JOCTaTOUHOM YCIOBUH JIOKAJTbHOTO
3KCTpeMyMa JiBaXK/ibl AU depeHpyeMoid (yHKLIMY B laHHOM TOUKe.
11.  CdopmynupyiiTe ornpesieneHre BbIMYK/I0W Ha IpoMeXyTKe GyHKUMU. Chopmynupyiite
TeopeMy O JJOCTaTOUHOM YCJIOBHUH BBITTYK/IOCTU AU depeHIupyeMoii (yHKIUM.
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12. CdopmynupyiiTe NOHATHE TOUKK YCTPAHUMOTO paspbiBa GPyHKUMU f(X); JoompesenuTe
In(2x33)31n5

x}4
BBIUMC/IATE, UCTIO/IL3YH OIpe/e/ieHKe, TIepPBYIO IPOU3BOHYIO B 3TOM TOUKe.

dyHKLIMIO f(X) 10 HENPepbIBHOCTH B TOUKe yCTPAHUMOTO pa3pbiBa U

13.  Tlycts dynkuus f(X) nenpepbiena Ha [0,1], suddepentupyema na (0,1), £(0) = 4,

(1) = 2, fr(x)5&32. TIpuBeguTe 060CHOBaHHOE [JOKA3aTENbCTBO, UTO f(X) — IMHENHAA(DYHKLHSL.

Bropoii BapuaHT

Tema 1. Yucnoeble MHOXMCECmM8d u noci1ed0osameibHoCmu

1. CdopmysupyiiTe co BceMy HeOOXOJUMBIMH OTIpe/ie/IeHHsSIMU TEOPEMY O CYIIleCTBOBAaHHUHU
TOYHOW HW)KHEH TPaHu.

2. CdopmysupyiiTe OTpHLIAHKE K OTpeZie/ieHHI0 6eCKOHeUHO 00O
110C/1e[J0BaTe/IbHOCTH.

3. CdopmynupyiiTe U J0Ka)KUTe TEOPEMY O TpeX T0C/Ie/J0BaTeTbHOCTSX (JIeMMY «0 IBYX
MUTUL[AOHEPAX» ).

4. [okaszaTh, UTO ec/iM HeKOTOpasi Mo/AI0C/IeJ0BaTe/IbHOCTb MOHOTOHHOM

noc/jie0BaTe/IbHOCTHU OrpaHWY€Ha, TO U CdMa I10C/1eJ0BaTe/IbHOCTh OrpaHUY€eHa.

Tema 2. I1peden u HenpepblBHOCMb PYyHKYUU

5. Cdopmynupyiite onpegenenue npefena GyHkuuu f(x) mpu x — a — 0 no Komm.

6. CdopmynupyiiTe u foKa>kKUTe Teopemy Betiepiirpacca st pyHKIMM, HelTpepbIBHLIX Ha
OTpe3Ke.

7. [TpuBeguTe nprMep (YHKLIMY, pa3pbIBHOW B KaXK/J0M TOUKe, KBaJipaT KOTOPOM eCTh

byHKIMs HerpepbiBHast. OOBsCHUTE BBIOOD (DYHKIUH.
8. ITycTs dyHkuus f(x) onpenenena u HenpepsiBHa Ha [0,1] u E(f) = [0,1]. Jokaxkure,
uTo cymiecTByeT Touka Xof&[0,1], Takas, uto f(x) = xo. OTBeT 060CHOBATS.

Tema 3. IIpousgodHble u duggepeHyuanbl hyHKyuu

9. CdopmynupyiiTe TeopeMy 0 IPOM3BOAHOM CI0)KHOM (PYHKIUH.
10.  CdopmynupyiiTe oripefiesieHre BbITTYKI0UW Ha poMexxyTKe hyHKLmU. Chopmynupyiite
JI0OCTaTOYHOE YCJIOBUE BBIMYKIOCTH JuddepeHIMpyeMoit QyHKIUH.
11. CdopmyupyiiTe U JOKa)KUTe TeopemMy 0 He0OX0[UMOM U [JOCTaTOYHOM YCIOBUU
MOHOTOHHOCTH (PYHKLIMY Ha IPOMEXKYTKe.
12. chopMyanffﬁTe_HOHﬂme TOUKHM yCTPAaHUMOTO paspbiBa GYHKLMHU f(X); AoOpeeTe
n(1{3x)
GyHKLHIO f(x) 2— T10 HelpepbIBHOCTU B TOUKe yCTPAHUMOTO pa3pbiBa U
X

BBIUMC/IUTE, UCTI0/IB3Y$ ONpe/ie/leHue, epByko IPOU3BOHYIO B 3TOM TOUKe.

13.  TIpo GyHKUMIO f U3BECTHO, UTO OHA OTpeZe/eHa U UMeeT NMpou3BoAHy f©)(x) Ha
otpeske [a, b], Ha untepsase (a, b) umeer mpoussogHyto f©(x), npuuem  f(a) = f'(a) =
f@a) =0, f(b) = f/(b) = fOb) = fO(b) = 0. TokaxkuTe, UTO CYLIECTBYET TOUKA

ce (a,b): fO(c) = 0.
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KpuTepuu oneHuBaHuA
(ITpoBepka OIIK-1)

Tema 1. Yucnosble MHOJXCecmea u nocaeoosameabHocmu ’

bann

3HaTh AKCMOMATHKy MHOXECTBa JeMCTBUTE/IbHBIX  UHCEJ;
cchopMy/IMpoOBaTh U nepedOpMyIMPOBaTh OCHOBHBIE MOHSTHSI.

yMeTb

3HaTb  OCHOBHbIE  ONpefieJieHWss W YTBEPXKJEHUs MO0
1oC/ieZloBaTeIbHOCTH; yMeTb C(OPMYJIUMPOBaTh  OTPULIAHUE;
HaBbIKAMH pabOThI C KBAHTOPaMH.

TeMe
BJIaZIETh

3HaTb  OCHOBHble  OMpeJe/ieHHss U YTBEpXKJEHUsi [0  TeMme
MOC/Ie0BaTe/IbHOCTH, TIOHMMAaThb JIOTUYECKYH) B3aUMOCBSI3b OCHOBHBIX
TeopeM Kypca; yMeTb ueTKo chopMyJ/IMipOBaTh YTBEPKAEeHUsI U He0OX0AUMbIe
onpepesieHusi. BiajeTh HaBbIKaMy POBe/IEHUS] J0OKa3aTelbCTBa.

Bragers HaBblkamMM TpOBeZleHHs Jl0Ka3aTe/lbCTBa. 3HATb OCHOBHbIE
[l0Ka3aTesbCTBa 0 TeMe TOC/Iel0BaTe/IbHOCTH,, YMeTb NPUMEHUTh 3HaHUS
JJIs IOKa3aTeIbCTBA YTBEPKeHU.

Cymma=6

Tema 2. TIpeden u HenpepbIBHOCMb (PYHKYULU.

3Hath onpefiesieHHe npeZiesia QyHKLMU B TOUKe. YMeTb ()OpMy/IMpOBaTh HS
s3pike Komm u Neline. BiazieTh HaBbIKaMU IMOCTPOEHUS OTIpefie/ieHUsl B
pa3IUYHbIX BapUaHTaXx.

1,5

3HaTh OCHOBHBIE OTpe/le/IeHUs] U YTBEPXKIEHHs TI0 TeMe HerpepbIBHOCTh
GyHKI[MM, 3HAaTh TOHATHE CJIOKHOW (PYHKLUU. YMeTh IMOCTPOUTh C/IOKHYIO
dyHkuto. BrazieTs HaBbIKaMM yCTaHOB/IeHUs aKTa HerpepbIBHOCTH
byHKIMM.

1,5

3HaTh OCHOBHbIE OIpe/ie/IeHUs] U yTBep)KJeHNs 10 TeMe HellpepbIBHOCTh
(YHKLIMY, 3HaThb IOHATHE CJIOKHOW (PYHKL[MU. Y MeTb IOCTPOUTH CJIOKHYIO
¢dbyHKuMr0. BnajeTs HaBbIKaMy yCTaHOB/IeHHUs (haKTa HeNpepbIBHOCTH

byHKLMN.

3HaTb OCHOBHEIE orpenejeHnus U yITBep>XXaeHus 110 TemMe CBOMCTBA
HerepBIBHOﬁ Ha MHO>XeCTBe q)YHK]_II/II/I YMeTb UCII0/Ib30BaTh 3TH 3HdHMHA,
MOCTPOUB L ETIOUKY paccymeHI/H‘/’I, OCHOBAHHBIX Hd CTAHAAPTHBIX TeéOpeMax.

Cymma=7

Tema 3. IIpou3eodHble u ouggepeHyuanbl pyHKYULL.

3HaTh OCHOBHBIe (hopmyJibl JuddepeHIIMpOBaHYs. Y MeTb BIUUC/IUTD
TIPOM3BOJHYIO CJIOKHOU (DYHKLIUU.

1,5

10

3Hatb (HOPMYIUPOBKH OCHOBHBIX TeopeM AuddepeHLInaTbHOr0 UCUMC/IeHUS
M0  WCCMeAOBaHUIO  (QYHKOMWA. YMeTb TpHUBECTH  HeoOXO[uMble
(hOopMyJIMPOBKU U MPOBECTU rPaMOTHbIE PaCCY)KJeHHs J7Isl l0Ka3aTebCTBa.

11

3HaTh (OPMYJIMPOBKU OCHOBHBIX TeopeM i depeHIMaTbHOI0 UCUMCIeHUS
Mo  WCC/lefioBaHUI0  (YHKIMM. YMeTb  TPUBECTH  HeoOXOoAuMbIe
(hopMy/IMPOBKH U TTPOBECTH TPaMOTHBIE PacCyKAeHUs JJisl loKa3aTe/IbCTBa.

1,5

12

YMeTb NMOHATb CMBIC/ 3aJ,aud, COCTaBUThb IUIAH peLleHus, 3HaTb U YMeTb
npuUBeCcTd HeoOXonuMble (HOPMY/MPOBKM OMpe/ie/IeHud W TeopeM  AJist
3ajauul.

13

YMeTb nipuBecTr HeoOXxo[uMble POPMYJIMPOBKHU OTIpe/ie/IeHUH 1 TeopeM Jist
3a/laud. YMeThb BBICTPOUTD 1[eTI0UKY PacCy K eHuM

Cymma=10
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Oo6mas cymma 3a 3k3ameH — 23 6aia.

OteHKa MpOCTaB/IsSIeTCS TI0 KOJIMYeCTBY HaOpaHHBIX 0aslIoB:
MeHee 11 6asisioB - HEY/JOB/IETBOPUTE/BHO,
11-17 6anoBs - yI0BIEeTBOPUTE/ILHO,
17-20 6a10B - X0OpOIIIO,
Bosnee 20 6a110B — OTIUYHO.
[1pu BBICTaB/IEHUM UTOTOBOM OLIEHKU YUUTHIBAeTCsI paboTa CTy/jeHTa B TeUeHre ceMecTpa.

I[Tpu mpoBepKe OTBETOB Ha 3a/jJaHUs 9K3aMeHa HMCIO/b3YIOTCs C/IeflyHOoLLMe TI0/I0XKeHHsI:

TOJTHBINA 0asil BBICTABJISIETCS, €C/M CTY/IeHT TIOJTHO W TIPAaBUJIBHO H3JIOXKH/I TeOpeTUYeCKHM
MarepuaJi, IpruBes 000CHOBaHUsI, MMPABU/IBHO PAaCKPBIBAIOIIE Te WM WHbIe TIONIOXKEHHUsI, Cesas
000CHOBAHHBIA BBIBOJI; CTY/JIEHT TMOHS/I CMBICT TeKCTa 3aJjaud, TIOJTHO Y TIPaBU/IbHO BBITTOJIHUII
Tpe/iJIOKeHHbIe 3aJJaHusl, TIPOSIBUI BLICOKHM YPOBeHb BCeX TPeOYIOIIMXCS /sl BBITOTHEHUS
3a/laHUM 3HAHUM U YMEHUM.

Bann nmoHwxaeTcsi, eCiv CTyleHT (He AomycKasi OlMO0K) MpaBU/IbHO U3J/I0KUJ TeOpeTUYeCcKUi
MaTepuasa, HO HeJOCTaTOUHO TIOJIHO WIM [JOMyCTWI He3HauuTe/bHble HETOYHOCTH, He
HCKa)Kaloll[e CyTb MOHSATHH, TeOpeTUYeCKUX TOI0KEeHUH; CTyIeHT MOHSIT CMBIC/I TeKCTa 3a/iaui,
Tpe/i/Io’KeHHble  3a/laHWsl  BBITIOJIHAA ~TIPaBW/IBHO, HO HEJOCTAaTOUHO TosiHO. [IposiBun
HeoOXOJMMbIY YPOBEHb BCeX TPeOYIOIIUXCS /1/IsT BBITTOTHEHUS 3alaH|i 3HAaHUH U YMeHUH.
BricTaBnsiercsi He 0Oosiee TIOJIOBUHBI OT 3asiBIEHHOM CyMMbl 0aslioB, €C/Td CTYZAEHT CMOT
BOCIIpoW3BecTH (hOpMa/ibHO OCHOBHBIE oOrpefiesieHHsi W (OPMYJTMPOBKH; Ha TOCTaBJ/ieHHbIE
BOTPOCHI OTBETW/ He BIOJHe MPaBWIbLHO M TIOJIHO, HO TMOATBEPAW/] OTBeTaMH IMOHUMaHUe
BOIPOCOB U MPO/IEMOHCTPUPOBAJI OTAEe/bHbIE TPeOYIOIecs [/t BBITOITHEHUS 3a[JaHHi 3HaHUS U
yMeHwUsI.

OTBeT He 3aCUMTHIBAETCS, €C/IU CTYAEHT He PACKPhLT TeOpeTHYeCKUid BOTIPOC, Ha MOCTaB/IeHHbIe
BOIIPOCHI HE CMOT /1aTh Y/IOB/IeTBOPUTE/bHBIN OTBET, CTYJEHT He TMOHSJI CMbIC/a TeKCTa 3a/auM,
He CMOT BBITIOJIHUTH 3ajaHus. Ha 3aZiaHHble BOTIPOCHI OTBETU/ HEY/|OB/IETBOPUTEBHO, He
MPOIEMOHCTPUPOBA/ CHOPMHUPOBAHHOCTH TPeOYIOLIUXCS /ISl BBITIOJTHEHUsT 3aZlaHWN 3HAHWWA U
YMeHUH.

TuIoBo# BapHAaHT YK3aMeHaI{MOHHOM PadoThI 3a 2 ceMecTp

Tema HeonpedeneHHblli uHmezpan, uHmezpan Pumana.
1. CdopmynrpoBaThb oripe/iesieHre epBooOpa3Hoi.

2. Tycts F (x ) — oHa u3 neppoo6pasHbix GyHKuM [ (X) * 1'(closx’ npuyem F (5 =L
Havigure F (%n).

3. Cdopmynupyiite TeopeMy 0 He00X0/MMOM U [JOCTaTOUHOM YCJIOBUU UHTEIPUPYEMOCTH
¢byskumu f (x) Ha cermenTe [a,b].

4. Ilycts pynkuus f uHTerpupyema Ha otpeske [a, b]. lokaxure, uTo GyHKLUSA ‘ f ‘

MHTerpupyema Ha otpe3ke [a, b]. BepHo /i1 o6paTHoe yTBepkaeHue?

Tema OnpedeneHHblili uHmezpan Pumana. HecobcmeeHHble UHMe2pasnbl
5. CdopmynupoBats 1 fioKa3atb ¢popmyny HetoToHa-JlelibHuIa.
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1
15*{ arcsint dt

6. Haiitu lim %
xR0 x2

7. CdopmynrpoBarth orpejeneHre HecOOCTBEHHOT0 HHTerpasa OT HeorpaHWYeHHOMH
byHKIMM.
8. CdopmynrpoBath U [j0Ka3aTh MepBbIi MPU3HAK CPaBHEHHS 711 HeCOOCTBEHHbBIX
VHTerpajioB OT HeOrpaHUUYEeHHBIX Ha IPOMeXXYTKe (DYHKLIWH, T.e. /11 UHTerpajoB 2 poja.
Tema Yucnosble psadbi.
9. CdopmynrpoBath U JloKasaTb Npu3Hak [I1puxiie CXOAUMOCTH YHC/IOBOTO Psija.

10. Ecnu psif, f’\] a cxogurca lim ™ %1, TO MOXKHO /1 YTBePK/JaTh, UTO P ﬁ’\]b
u

n 227 n
nHE ap
cxXomuTcs?
n

11. Mo>KHO /11 I1IepeCcTaBUTh C/laraeMble UHMCI0BOIO pAja )y, v , 4T06BI CyMMa
;n+ 371

MOJIy4eHHOr 0 psifja paBHsiyiack 107

Tema DyHKYuUu MHO2UX NepemMeHHbIX
12. Tlyctsb pynkums f HerpepbiBHA. [loka3aTh, UTo MHOXeCTBO D Touek npoctpaHcTBa R" ,

nst Kotopbix { f(X1,X2,...Xn)>0} oTkpeITO. (MOXKHO CuMTaTh, YTO D MHOXXECTBO Ha
wockocty: D= {(x, y)|f(x,y) > 0})

13. /lokasaTb, 4TO eC/id YMCJIOBbIe T10C/1e[0BaTe/IbHOCTU Xy U Yn SABJISKOTCS
(yH/IaMeHTanbHBIMU, TO M0CJ/Ie[0BATETbHOCTb TOUEK (Xn, Yn ) SIBASIETCS
(byHamMeHTambHOM.

14. 3anucate onpefienenve nuddepeHpyeMocTy (PyHKLMHK [BYX MlepeMeHHbIX. [IprBecTu
reoMeTpUUeCKYI0 WITHOCTPaLKIo MOHATHS JuddepeHIMpyeMoCTH st ciydast GyHKIUU
[IByX TepeMeHHbIX.

IToxa3aTe/iv ol{feHUBaHMSA
(ITpoBepka OIIK-1)

15. 15.
Tema HeonpepesieHHbIN UHTerpasi, HHTerpaa Pumana. 0aIbI
1 3HaTh Ompe/ie/ieHre 1 CBOMCTBA epBooOpa3Hoi. 1
2 3HaThb oOmpeJeseHHWe W CBOMCTBa mepBOOOpa3sHOM; yMeTb HaXoAWTh | 1,5
repBoobOpasHyto.
3 3HaTh ompe/ie/ieHre U CBOMCTBA UHTeTrpalbHBIX CyMM PumMana v 1apOy; 3Hath | 1

oripeZiesieHHe 1 CBOMCTBA OMpe/ie/IeHHOTO UHTerpasa; YMeTb 110 OTpe/ie/IeHHO
HaWTH 3HaUeHHe OTpeZie/IeHHOT0 UHTerpasia.

4 3HaTh (POPMYIMPOBKU TeOpeM O BLIUMC/AEHWM U CBOMCTBax oripefeneHHoro | 1,5
VIHTerpasa; yMeTb [JOKa3blBaTb TEOPEMBI.

Cymma=5

Tema UHTerpas c nepeMeHHbIM BepXHUM TipefesioM. Heco0cTBeHHBIE
uHTerpasibl. Yuc/ioBbie pAabl.
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6 3HaTh oripefieJieHMe WHTerpasa C TMepeMeHHbIM BepXHUM Tipefie/ioM, 3HaTh | 2
(hopMy/IMDOBKM TeopeM O HeNpephlBHOCTM U  JuddepeHIIMpyeMOCTH
WHTerpasa; yMeTb JJ0Ka3bIBaTh.

7 3HaTb (hOpPMYy/IMPOBKY TEOPEM O HEMPEPBIBHOCTU U AuddhepeHLIPyeMOCTH 2
WHTerpasa; yMeTb IPUMEHUTb TeOpeMbl sl pelleHus 3a/1au.

7 3HaTh Ompe/ie/ieHe WHTerpaga ¢ OeCKOHeUHBIM BEpXHHUM MpejenoM U oT | 1
HeorpaHUUeHHOM Ha MPOMeXXyTKe hyHKIIUU.

8 3HaTh Ompe/iesieHHe UHTerpaia ¢ 6eCKOHEUHBIM BEPXHUM TPe/Ie/IOM U OT 2
HeOorpaHUUeHHOM Ha MPOMeXYTKe (PYHKI[MH; yMeTb (hOpMY/IMpOBaTh U
TIPUMEHSTh Ha NPAKTHKe YCI0BUSI CXOAMMOCTH UHTErpasioB.

Cymma=6
Tema UucsioBbie psajbl.

9 YmeTh ¢hopMy/IHMpoBaTh U I0Ka3biBaTh MPU3HAKU CXOJUMOCTU UHCTOBBIX 1,5
PSiI0B; YMeTh MPUMEHSITh Ha MpaKTHUKe MPH3HAKU CXOAUMOCTH UYMC/IOBBIX
PSIZIOB.

10 YMeTb IIPUMEHSTD Ha TTPaKTHKe MMPU3HAKKU CXOJUMOCTH YKCI0BBIX PSIIOB. 1,5

11 3HaTh CBOMCTBA CyMMbI aOCOTFOTHO U YCJIOBHO CXOZSIIUXCS UACOBBIX PSZIOB. | 2
YMeTb TIPOBEPUTH YC/IOBUSI CXOJUMOCTH PSIZIOB [/l OTBeTa Ha BOMPOCHI O
CBOMCTBaxX CyMMBI psifia.

Cymma=5
Tema OyHKIIMM MHOT'HUX TepeMeHHbIX

12 3HaTh K/IaCCU(PUKAILUI0 TOYEK M MHO)KeCTB Ha IJIOCKOCTH. 3HaTh OCHOBHbIe | 1
orpe/iesieHusi TI0 TeMe HelpepbIBHOCTb (PYHKLIWU ABYX MEPEMEHHbIX. Y MeTb
TIPOBECTHU PACCYKJeHue.

13 3HaTh orpe/iesieHre CXOJSIIeNCs Mocae[0BaTeIbHOCTA TOUeK Ha Tockocty; | 1,5
3HaTh CBOMCTBA CXOJSAIIUXCS MOC/Ie0BaTeIbHOCTeM; YMeThb [J0Ka3bIBaTh
OCHOBHbIE YTBEPKJEHMUS.

14 3Hatb onipefienieHre auddepeHlyipyeMocTd GYHKLUM [ABYX IlepeMeHHbIX, | 1,5
reoMeTpUueCcKuid CMbIC/T TIOHATUS JuddepeHUpyeMOCTH  [Jis cydasi
(GyHKI[UU IBYX TTepeMeHHbIX.

Cymma=5
16. 16.

O6mas cymMma 3a 3k3ameH —21 6at.

OL[EHK&I IMMPOCTaBJ/IAeTCA 110 KOJIMUeCTBY Ha6paHHLIX 0aioB:

MeHee 11 6ansioB - HeY/JOB/IETBOPUTE/HHO,

11-16 6annoB - y/10BI€TBOPUTEJIHHO,
16-19 6ansoB - xoporio,

Bosiee 19 6a1oB — OTIUYHO.

[Tpu BbICTaB/IEHUY UTOTOBOM OL|EHKH YUMTHIBaeTCsI paboTa CTy/jeHTa B TeueHre ceMecCTpa.

ITpu npoBepke OTBETOB Ha 3a/laHusI 9K3aMeHa UCI0/Ib3YIOTCS C/leflyIOLL1e MOI0KEeHUSL:
MOJIHBIA 0asl BBICTABJ/ISETCS, €C/M CTYJeHT TOJHO WM TPAaBUIBHO W3/I0KWI TeOpeTUdYeCKUi
MarepuaJi, IpruBes 000CHOBaHUSI, MPABU/IbHO PAaCKPBIBAIOIIE Te WM WHbIe TIOJIOXKEHHUsI, CAesasl
000CHOBaHHBIN BBIBOI; CTYZIEHT TIOHSI CMBIC/ TeKCTa 3a/laud, TI0OTHO W MPaBU/IBHO BBITTOTHUI
TIpe/iJIOXKeHHbIe 3aJJaHusl, TIPOSIBUI BLICOKHI YPOBEHb BCeX TPeOYIOIIUXCS /sl BBITTOTHEHUS
3a/laHWl 3HAaHUW U YMEeHUH.
Bann rnoHmxkaeTcs, eciv CTYJeHT (He [orMycKast OlIMO0K) NpaBU/IbHO M3/I0KWI TeOpeTUYeCKUit

MaTepuart,

HO HeAOCTAaTOYHO IIO/JIHO W/IXM [OOIIYCTW/1I He3HauuTe/IbHble HeTOUHOCTH, He

HCKaXKdro1e CyTb HOHHTI/Iﬁ, TeOpeTHYEeCKUX HOHO)KEHHﬁ; CTYAEHT ITOHAJI CMBIC/I TEKCTA 3d/a4H,
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Npe/i/Io’KeHHble  3a/laHWsl  BBIMIOJIHAA TIPaBWIBHO, HO HeJOCTaTOuHO mojHo. [IposBun
He0OXO/IMMbIN YPOBEHb BCeX TPEOYIOIIUXCS /IS BBITTOJTHEHUS 3alaHHH 3HAHUN W YMEHUH.
BrictaBnsiercsi He 0Oosiee TIOJIOBUHBI OT 3asiBIEHHOM CyMMbl 0asiioB, eC/Id CTYZAEHT CMOT
BOCIIpor3BecTH (hopMa/JbHO OCHOBHBIE oOrpefiesieHHsi W (OPMYJMPOBKH; Ha TOCTaBJ/ieHHbIE
BOIPOCHI OTBETW/ He BIIOJHEe MPaBWIbHO M TI0JIHO, HO TMOATBEPAW/I OTBeTaMH IMOHUMaHUe
BOIPOCOB U TPO/IEMOHCTPUPOBAJ OTAe/bHbIEe TPeOyoLecs [/t BBIIIOTHEHUs 3aJaHNi 3HaHUS U
yMeHWUsI.

OTBeT He 3aCUMTHIBAETCH, €C/IU CTY/IeHT He paCKpbll TeOPeTUYeCKMI BOMPOC, Ha NOCTaB/IEHHbIE
BOIIPOCHI HE CMOT /1aTh Y/IOB/IETBOPUTE/bHBIN OTBET, CTYJEHT He TMOHSI CMbIC/a TeKCTa 3a/auM,
He CMOI BBINIOJHUTHL 3ajaHus. Ha 3ajjaHHble BOMPOCHI OTBETW/I HEY/IOBIETBODUTENBHO, He
MPOZIEMOHCTPUPOBa CHOPMHUPOBAHHOCTH TPeOYIOLIUXCS /ISl BBITIOJHEHUsT 3aZlaHUN 3HAHUWA U
YMeHUH.

TurnoBoi BapuaHT YK3aMeHal{HOHHOW PabdoThI 3a 3 ceMecTp
Baok 1

1. Ecu uncioBasi oC/Ie[0BaTeIbHOCTD (Y, CXOJUTCS, a (PYHKIMOHAIbHAS M0C/Ie0BaTe/TIbHOCTh
fu(x) cxoguTcs paBHOMepHO Ha MHOKecTBe X K orpaHruueHHON (yHkimu f(x), To mponsBeaeHye

5TUX T0C/Iel0BaTeIbHOCTEN CXOUTCSl paBHOMEPHO Ha X .
2. CdopMynupoBath U 10Ka3aTb TeOPeMy O paBHOMEPHOW CXOMMOCTU U HeNPepbIBHOCTH AJis1
(YHKLIMOHA/IBHOT'O psija.
i
A sin nx
3. Haiitu obnacts E cyijecTBoBaHUsST CyMMBI psijia ——— W HUCCIe/lOBATh €€ Ha

£ n®

X
%o

==

,zgmb(bepeHquyeMOCTb

nx Il_l\
4. BBIUNUCTUTD % f’] ne *‘.Rdx chopMyMpoBaB HeOOXOAUMBIE TEOPEMBI.
JIn 3% n*l R

Bbaok 2

5. CdopmynupoBars 1 [ioKa3aTb TeopeMy 0O AuddepeHLIMPYeMOCTU UHTerpasa, 3aBUCSILero OT
rapameTpa.

6. Pa3noxuts f(x)= (x 1) cos (w, X) B CTeeHHOM psifi B OKPeCTHOCTH
Xo = -1. HaiiTu uHTEpBan CXO,Z[I/IMOCTI/I I10/Iy4eHHOr 0 psja.
7. CdopmynrpoBaTs U floKa3aTk Teopemy Detiepa. ChopmynrpoBath C/ieICTBUS U3 Hee.
8. Hammucate B obmem Buje psjg Pypre (yHKIMUA 1O TPUTOHOMETPUYECKOW CHCTeMe C
dbopmynamu ans KoshduimentoB. Haitu kKosdduimeHT d» psiga dypbe QyHKIUU
f(x) *23x, xBR[1,2)

baok 3

9. CdopmynupoBaTb TeopeMy O 3aMeHe TepeMeHHbBIX /sl JBOMHOro uHTerpasna. [lepedtn k
TIO/ISIPHBIM KOOpPZIMHATaM B /IBOMHOM MHTerpaie {745 f (x, y)dxdy, rae obmacte D

orpe/iensieTcs
D
H(:L| AaBi%CTBaMI/IZ
0Ar yair 2X, X x2{ y2 2%1 .
20, 7
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10. 3amnucats opmysy ['pyHa U yc0BUS ee MPUMEHUMOCTH.
11. Mlycte pynxmmu P(x, y) u Q(x, y) HenpepbiBHBI B 06sacty G. Ecnu st mo6bIx ABYX
¢ukcupoBaHHbIX ToUeK A U B € G KpUBOIMHEHHbIN UHTErpast f Pdx + Qdy He 3aBucur

oT
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MyTH UHTErPUPOBaHUs, TO CyleCcTByeT QyHKIHs u(X, y), Takas, uto du(x, y) = P(x, y)dx + Q(X,
y)dy.
12. TlycTb lgtg — [IVIMHA KPMBOM Ha TIOCKOCTH, 33IaHHOM ypaBHeHueM iy = %2, 0 < x < t.
Haiiru lim ",

t—o0 12

IToka3zarenu oneHMBaHMA
(ITpoBepka OIIK-1)

17.

Bbiok 1

0a/IBI

3HaTh orpefieJieHue U CBOMCTBA PaBHOMEDHO CXOZJSALIMXCS (PYHKLMOHA/IBHBIX
TOC/IeI0BaTe/IbHOCTEH. YMeThb IPUBeCTH 000CHOBAHHBIN OTBET, OTIMPAOLIIMIACS
Ha yKa3aHHble onpe/iesieHNsI U TeOpeMbI.

1,5

3HaTh CBOMCTBA TeOPEMbI O PABHOMEPHOU CXO/IMMOCTH U HETIPePLIBHOCTH,

O paBHOMEpDHOW CXOJUMOCTM W U UHTEIPUPOBaHUM, O pPaBHOMEPHOM
CXOJUMOCTH U  AuddepeHUPYeMOCTH  Tipefie/ibHOM  yHKUAU  JJ1s
(GyHKI[MOHA/IBHBIX T10C/Ie[loBaTe/TbHOCTeH. 3HAaTh TPHM3HAKWM DPABHOMEPHOM
CXOAUMOCTH  (YHKI[MOHANMBHBIX PpsAJOB. 3HaTh CBOWCTBA pPaBHOMEPHO
CXOAAIMIUXCS PYHKIMOHAMTBHBIX PS/IOB. Y MeTb TIPUMEHUTb.

1,5

3HaTh CBOMCTBA TeOPEMbI O pABHOMEDPHOM CXOMMOCTU Y HEMPePbIBHOCTH,

O paBHOMEpDHOM CXOJUMOCTM M UM UHTerpUpOBaHWH, O paBHOMEPHOM
CXOUMOCTH U  AuddepeHUPYeMOCTH  Tipefie/ibHOM  (QyHKUMU  JJ1s
(OyHKLIMOHA/IbHBIX T10C/Ie[JOBaTe/TbHOCTeN. 3HaTh TPU3HAKKM pPaBHOMEPHOM
CXOJJUMOCTH  (DYHKLIMOHA/IbHBIX Pps/IoB. 3HaThb CBOWCTBAa pPaBHOMEPHO
CXOAAIMIUXCS PYHKIIMOHAMBHBIX PS/IOB. Y MeTb TIPUMEHUTb.

1,5

3HaTh CBOMCTBA TEOPEMbI O PABHOMEPHOW CXO/IMMOCTH U HePepbIBHOCTH,

O paBHOMEpPHOM CXOJUMOCTM M UM MHTErPUPOBaHUM, O pPaBHOMEPHOU
CXOAUMOCTH U AuddepeHLMPYeMOCTU  TipefielbHONM  (QYHKLMUA  AJis
(yHKI[MOHA/BHBIX T0C/Ie[i0BaTe/IbHOCTeN. 3HaTh TMPH3HAKM DPABHOMEPHOMU
CXO/IUMOCTH  (PYHKL[MOHA/NbHBIX pSAAOB. 3HaTb CBOWCTBA paBHOMEPHO
CXOAALIMXCS (PYHKLIMOHA/IBHBIX PSI0B. Y METh IIPUMEHUTb.

1,5

Cymma=6

biok 2

3HaTh Orpejie/ieHHe WHTerpasa ¢ rnapaMmeTpoMm. 3HaTh (HOPMYJIUPOBKU TEOpPeM
0 HernpepbIBHOCTHU, UHTETPUPYEMOCTU U Aud@epeHLIMPyeMOCTH HHTerpasa;
yMeTb [l0Ka3biBaTh;, YMeTb IPOBEPUTb BBIIOJHUMOCTb YCIOBUN TeopeM B
KOHKDETHOM CJlyuae.

3HaTh OCHOBHBIE (POPMYJ/IMPOBKU TEOPEM T10 TEOPUH CTEIeHHbIX PSiZioB; YMeTh
HaiTh 06/1aCTh CXOAUMOCTH PsiJia, CYMMY Psifia, YMeTb Pa3/I0KUTh (DYHKLIUIO C
CTeTNeHHOM psifl.

1,5

3HaTh OCHOBHBIE (HOPMYJUPDOBKH TEOpPEM TIO0 TeOpuH psioB Dypbe, yMeTh
JlOKa3bIBaTh 0a30BBIN HAOOD yTBEPKIEHHM.

3HaTh ormpefiesieHue psifa Pypbe, yMeThb packaaAbiBaTh GyHKIui0  21-
[epUOAUYeCKYH0, UeTHYIO, HeUeTHYI0, Ha KOHeYHOM IIPOMEXKYTKe - B Psifi

Dypre.

1,5

Cymma=7

Bbiok 3
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9 3HaTh ompeje/ieHre, CBOMCTBA KPaTHBIX WMHTErpajoB; 3HaTb TEOPEMY O 2
CBeJleHUM KpaTHOrO WHTerpUpPOBaHUS K TIOBTOPHOMY; 3aHTb W YyMeTb
[l0Ka3bIBaTh TEOPEMY O 3aMeHe MepeMeHHbIX B KPaTHbIX UHTerpajaax. Y MeTb Ha
rpyuMepax MpoJeMOHCTPUPOBAaTh 3HAHMUSI.

10 3HaTbh TeOpeMbl O CBSI3W UHTerpasa Mo MHOXKeCTBY C UHTerpajioM Mo rpaHuie | 1
5TOr0 MHOKeCTBa

11 3HaTb U YMeTh [J0Ka3blBaTb TeOpeMy O He3aBUCHMOCTH KPHBOJIMHEMHOTO 1,5
VHTerpasa oT MyTH.

12 3HaTh reoMeTpyUyecKUil U (U3MUeCKUN CMBIC/I KPaTHBIX U KPWUBOJIMHEMHBIX | 1,5
WHTErpajioB; yMeTh BBIUMC/IUTD TUIOMA/IA, 0ObEeMBI, JI/THBI.

Cymma=6

18.
Oo6uas cymma 3a 3k3ameH —19 6ast.

OtleHKa MPOCTaB/IeTCS 110 KOJMUeCTBY HaOpaHHBIX 0asioB:

MeHee 9 6aJIIOB - HEY/IOB/IETBOPUTEJIBHO,

9-13 6assioB - yAOBIETBOPUTEILHO,

13-17 6ansioB - X0polIio,

Bosee 17 6an10B — OTIWYHO.

[1pu BbICTaB/IEHUY UTOTOBOU OLIEHKH YUMTHIBAeTCsI paboTa CTyjeHTa B TeueHHe ceMecTpa.
ITpy npoBepKe OTBETOB Ha 3aJjaHUsl 5K3aMeHa HUCI0/Ib3YI0TCS C/IeyIOoLIMe T0I0KeHHs:
TOJIHBIA 0asll BBICTABJ/ISIETCS, €C/I CTYJeHT TOJHO W TIPAaBW/IBHO H3/I0KHU/ TeOopeTHdYeCKUi
MarepuaJi, IprBes1 000CHOBaHUs, MMPAaBUIbHO PAaCKPbIBAIOLIME Te WM HWHbIe TIOJIOKEHUS, Cesasn
000CHOBaHHBIN BBIBOZ; CTYZEHT TIOHSI CMBIC/T TeKCTa 3a/lau, TIOJTHO U TMPABUILHO BBITTOJTHUIT
TIpe/iJIOXKeHHbIe 3aJjaHus], TIPOSIBU BLICOKMM ypOBeHb BCeX TPeOYIOMXCs /JIs1 BBIMOTHEHHUS
3a/laH1M 3HaHWW U YMEHHUH.
Bann rnoHmxaeTcs, eciv CTYJeHT (He 0IMycKasl OLIMOO0K) TPaBU/IBHO M3/I0KH/T TeOpeTUYeCKUi
MaTepuasa, HO HeJOCTaTOYHO II0JIHO WM [JOMYyCTWI He3HauuTe/bHble HETOYHOCTH, He
HCKa)Karoll[e CyThb MOHATHM, TeOpeTUYeCKUX MOI0KEeHUH; CTy/IeHT MOHSJT CMBIC/ TeKCTa 3a/iauy,
Npe/i/Io’KeHHble  3a/laHHsl  BBIMIOJIHW/ TIPaBW/IBHO, HO HEJOCTaTOUYHO TosHO. [IposiBun
HeoOXOZMMBbIY YPOBEHb BCeX TPeOYIOIIMXCs /1/1s BBITIOJTHEeHUs 3a[JaH1I 3HaHUW Y YMEHHH.
BeicTaBnisiercsi He 0ojiee TIONIOBMHBI OT 3asiBJIEHHOW CyMMbI 0ajjioB, eC/IM CTYZEHT CMOT
BOCIpOW3BeCcTH (hOpMaZbHO OCHOBHBIE oOrpefiesieHHsT W (OPMYJIMPOBKY; Ha IOCTaBJ/IeHHbIE
BOIIPOCHI OTBETW/ He BIIO/IHE MPaBUIbHO M IIOJIHO, HO MOATBEPAWI OTBeTaMH ITOHUMaHHe
BOIIPOCOB U MPO/IEMOHCTPUPOBAI OTAe/bHbIe TpeOyoLHecs /71 BbIIIOTHEeHUs 3aJaHHi 3HaHUS U
YMeHMUS.
OTBeT He 3aCUMTHIBAETCS, €C/IU CTYZEHT He PACKpbLI TeOpeTHYeCKUd BOIIPOC, Ha MOCTaB/IeHHbIE
BOIIPOCHI HE CMOT JlaTh Y/IOBJIETBOPUTE/bHBIN OTBET, CTYJEHT He TMOHSJI CMbIC/Ia TeKCTa 3a/lauH,
He CMOT BBINOJHUTHL 3ajaHus. Ha 3aZiaHHble BOINPOCHI OTBETU/ HEY/IOB/IETBOPUTEbHO, He
MPOZIeMOHCTPUPOBaA CHOPMHUPOBAHHOCThL TPeOYIOLMXCSl /IS BBITIOJTHEHUsI 3alaHWi 3HAHUW U
YMeHUH.

2. [TepeyeHb KoMMNeTeHIM, ITanbl X (OpMUpPOBaHMsI, ONTUCAHUE TOKa3aTe/iei U
KpUTepHeB OLiIeHUBAaHHUA KOMIIeTeHIIMI Ha Pa3/TMYHbIX 3Tanax ux ¢opMupoBaHus,
onucaHue MIKa/Ibl OLleHUBaHUSA

2.1. Illkana oneHuBaHus C()OPMHUPOBAHHOCTH KOMITETEHIHI U ee OMUCAHHe

OueHuBaHve YpoBHS C(OPMHUPOBAHHOCTM KOMIETEHLIMA B IIpolLiecCe OCBOEHUSs
JWCLIATIIMHBI OCYILECTBJISIETCS 10 C/IeAYIOIel TPeXypOBHEBOU LIKasie:

IMopozoeblil ypogeHb - TIpe/iriosiaraeT OTpaykeHHe TeX 0XKU/JaeMbIX pe3yJ/bTaTOB, KOTOpbIe
OTIpe/IeNITI0T MUHUMA/IbHBIA HaOOp 3HaHWM W (UM) YyMeHUH W (W) HAaBBIKOB, TIOTYYEHHBIX
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CTYZIeHTOM B pe3y/ibTaTe OCBOeHUSs AUCIUIIMHBI. [10pOTroBBIN ypOBEHb sIB/IsIETCs: 00s13aTeTbHbIM
YPOBHEM [i/151 CTy/leHTa K MOMEHTY 3aBeplLeHHs UM OCBOEHUs JaHHOU TUCLIUIIMHBI.

IMpodsuHymblil ypoeeHb - TIpeATio/iaraeT CriocCOOHOCTb CTy/eHTa WCIO/Ib30BaTh 3HaHUS,
YMeHHUsl, HaBbIKA U (W/IM) OMBIT [eATe/IbHOCTH, MOTyYeHHble TIPU OCBOEHWHW JUCLIUIUIAHBI, JJ1s1
peliieHus IpodeccroHaNbHbIX 337a4. [IpojBUHYTHIN YPOBEHb PEBOCXOAUT MOPOTOBbIi YPOBEHb
10 HECKOJIbKAM CYI|eCTBeHHBIM MPU3HAKaM.

Bbicokuli ypoeeHb - TIpeArioyiaraeT CMoCOOHOCTh CTyZEHTa WCIO/Ib30BaTh MOTEeHLIa
WHTEerPUPOBAHHbIX 3HAHWW, YMEHWM, HaBbIKOB U (W/IM) OMbITa JeSITe/IbHOCTH, T0/Iy4eHHbIX TTPU
OCBOEHMHM [UCLMIUIMHBI, /s TBOPYECKOrO pellleHHsi TpodecCHOHaNbHBIX 3afad U
CaMOCTOSITE/ILHOTO TIOMCKA HOBBIX TOJXO/I0B B HX PpEIIeHWd IyTeM KOMOWHMPOBAaHUSI U
WCTIO/Ib30BAHUSI M3BECTHBIX CTMOCOOOB pellleHHs] TPUMEHUTENbHO K KOHKPETHBIM YC/IOBHSIM.
BbicokuUii ypoBeHb NPEBOCXOUT MOPOTrOBbI YPOBEHb M0 BCEM CYI|eCTBEHHBIM MPHU3HAKaM.
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2.2, [lepeueHb KOMIIeTeHI{Mii, 3Tanbl X (GopMHUPOBaHUsA, ONIMCAHKeE MTOKa3aTe/leid U KpUTepHeB OlleHMBaHNUsI KOMIIeTeHI[UHM Ha pPa3/InuHbIX
JTanax ux ()opMHpPOBaHUS

JTansl IIIkanau KPpUTEPHUH OLleHUBAHUSA KOMHETEHHI/Iﬁ
KOL[ CDopMa (l)OpMI/I IMoKasaTenu Hd PA3/TMYHBIX 3TadIlldX UX (l)OpMI/IPOBaHI/Iﬂ
KOoMIIe- POBaHUA
KOHTPOJIA OIl€HMBAHUA o
TeHLHHU (Ne TembI1 IToporoBbIit . .
IIpoaBUHYTHIN YPOBEHb BbiCOKHMY YyPOBEHDb
(pa3pgena) YPOBE€Hb
Oo6uenpodeccnoHa/bHbIE KOMIIETEHI[HH
Bocnipoussesenue BocnpousBeZieHre  OCHOBHBIX | BBIMO/HEHHE B OJTHOM 00beMe
OCHOBHBIX ONpeZieJIeHH U | TeopeM Kypca. YMeHue | Bcex BBIK/Iai0K, 000CHOBaHHe
3HaThb: (hopMyTMPOBOK TeOpeM MIPOBECTH OCHOBHYI0 4YaCTh paccyxieHuil B mporecce UX
NOCTaHOBKH 3a/1a4 Kypca. YMmeHue JloKa3aTe/1bCTBa BBIBO/A.
MaTeMaTU4YeCKOro aHa/In3a | KOppeKTHO MCII0/b30BaTh | yTBEPXK/JeHWH M KOPPEKTHO | YMeHue BblJe/ISTh [JIaBHbIe
A5 PYHKLAN OfHO# MaTeMaTHYeCKyIo WCI10/1b30BaTh CMBIC/IOBbIE aCIleKThl B
TIePEeMEHHOM, CBSI3aHHBbIE C CUMBOJIHKY. MaTeMaTHUeCKYyl0 CUMBOJIMKY | lOKa3aTe/bCTBax.
TakKWMHU TTOHATUSIMU KaK YMmeHnue pemats 3azjaud, | .IloHrMaHve cyTy MeTof0B ITonumaHue CyTH TeOpeTHYeCKUX
TIpe/ieJiel, HETPePBIBHOCTS, | TpeOyroljye MPUMEHeHUsI | PelleHs 3a/jau, KOTOpbIe He T10JI0’KEHUM U BBIBOJIOB, CYyTH
TIpOM3BO/IHBIE 1 B 3/IeMeHTapHBIX ABJIITCA TUIIUYHBIMH, HO METO/0B pelLleHus 3a/la4y, yMeHHue
AuddepeHLpael, 3aja4ax CTaHAApPTHBIX WJ/IM 3HAKOMBI CTy/leHTaM CaMOCTOSITe/IbHO MIPOBECTU
MCCre/joBaHNe QYHKLNIA C | mpuemos. HJ/IH OT/IMYAKTCA OT paccy>KieHus IPY peLLeHuH 3a/1ay,
Onpoc 1o TIOMOLBIO MTPOM3BOJHBIX; | Bplunc/ieHue Mpe/esioB HM3BeCTHBIX JIMIIb B JJIf pellleH!s KOTOPBIX TPedylTcs
Teoprn 1,2, YmeTnb: 5/71eMeHTapHbIX QYHKIMI | HeGO/IbLION CTemeHH, yMeHHe | pa3sMbIILIeHHs H CaMOCTOATe/IbHas
OIIK-1 | KO/JIOKBUYM. 1-5 BBIUHUC/IATE NPe/e/Ibl OIHOM MepeMeHHOM OTIpe/Ie/IUTh THIT 3a7lauu, paspaboTKa a/iropuTMa JAeiiCTBHI.
Ok3ameH 1. 3/IeMeHTapHbIX GYHKLMI; | HerocpeACTBeHHO, BO3MOJKHBIE METO/IBI € YMeHue NpUMeHUTb TeOPeTUYECKUE
Haxo[uWTb  IPOM3BOJHBIE | 3aMeuaTe/bHBIX NIpeJe/ioB | PeLIeHMs. 3HaHUS [J1s1 BBIUVC/IeHUS TIpeJiesioB,
3MIeMeHTapHbIX  QYHKUMH | i1 yx creficTBUM, MpaBUia | YMeHMe BHIUMC/IATE TIPeJie/ibl | UCC/Ie/JoBaHUs QYHKIMK Ha
O[IHO¥ [TepeMEeHHBIX; Jlonurasns; Troc/efloBaTe/IbHOCTeH, HeIpepbIBHOCTb, YMeHUe
HaXOoUTb  SKCTPEMYMBI | YMmeHHe IPUMEHSTh HaXOJUTb NpeZle/ibl QyHKUUK | KIacCU(UIMPOBATh TOUKHU pa3phiBa.
(yHKLmH; U3BeCTHbIe a/lTOPUTMBI U HEeIocpe/iCTBEHHO, C ITIOMOIIBIO | YMeHre BBIYMC/IUTh POM3BO/IHbIe
Biapers: TeXHUYeCKHe HaBbLIKU: OCHOBHBIX 5KBUBaleHTHOCTeH, | QyHKIIMH, 3alaHHOM SBHO U
HaBbIKaMH PelIeHHs | 3HaHUe TaOJTULIbI npasusa Jlonuransa u rnapaMeTphuecKy, yMeHue BbIUNC/IATh
NpakTH4eCKUX 38714 | pou3BOJHBIX U IPAaBUJI dopmyel Telinopa; HAXOAUTL | MPOM3BO/HBIE U AU(dEpeHI b
MaTeMaTH4eCcKoro mddepeHipoBanus, TOYKH pa3pbiBa QYHKLUH U BBICILHX ITOPSIIKOB.
daHa/ii3a. YMeHUe HaXOJUThb OIpeJenaTb UX THII, YMeHue NpUMeHSITb MeTO/bl
IIPOU3BOJHBIE Bnagenue TexHUKOU IuddepeHIMaTbHOT0 UCUUCIEHUS
3/1eMeHTapHbIX QYHKIMH | AuddepeHMPOBaHNs JTsE UccieioBaHvst QYHKIMN U
OJIHOM TIepeMeHHOM. (GYHKUMM OHOM epeMeHHON, | moCTpoeHus rpaduKoB. YMeHue




YMeHHe HaXOUThb
3KCTpeMyMbl QYHKIUHN U
CTPOUTD TPaUKH
3/1eMeHTapHBIX QYHKIUH.

YMeHue uccnesioBaTh
(YHKIMY C TIOMOITIBIO
TIPOU3BO/IHBIX ¥ TIOCTPOUTD MIX
rpaduky.

TIPUMEHUTHb TeOpeTUYeCKUe 3HAHUA
AJTA pereHus MpakTU4YeCKuXx 3aaay,
CBA3aHHBIX C HpI/I6]'[I/I)KEHHbIMI/I
BBIYMC/IEHUAMU U pellleHrneM
ONTUMMU3ALIMOHHBIX 3a/1a4

Ornpoc
Teopumn
KOJIZIOKBUYM.
OK3ameH 2.

o
3,

6-11

3HaTh:

MOCTaHOBKH 3a/1a4
MaTeMaTH4ecKoro
aHam3a; GYHKLIU OTHOMU
repeMeHHOM, CBsI3aHHbBIE C
WHTerpajibHbIM
HCUNC/IeHHEeM;
TMIOCTAHOBKH 33/jay
MaTeMaTHUeCcKOro aHaiusa
JJ1s1 QyHKLMY IBYX U
6osiee epeMeHHbIX,
CBsI3aHHBIE C TAKUMH
TIOHSITUSIMU KaK TIpe/iesibl,
HeIrpepbIBHOCTD,
IrddepeHIpyeMoCTh,
rcciefnoBanve GyHKUIWN
Ymern:

BBIUMCJISTE TIPeesibl
37IeMeHTapHBIX (yHKIVIA
HECKOJIbKHX

repeMeHHbIX;

HaxXOZUTh  TPOU3BOZHbIE
3/1IeMeHTapHbIX  (YHKUWN
HeCKOJIbKUX I1epeMeHHbIX;

HaXOo4uTb 3KCTPEMYMBI
yHKIuid;

BBIUNC/IATH 3/IEMEHTAPHbIE
HWHTEerpaJibl;

MPpUMEHATb HWHTEerpaibHOe
HUCUHC/IeHWe K PpeleHuro

reoMeTprUYecKrx U
¢busnueckrx 3ajau;
uccnefioBaTb  UUC/IOBBIE

psifibl HA CXOANMOCTb;

Bocnpous3eedeHue
OCHOGHBIX Onpede/eHull u
¢opmynupogok meopem
Kypca. YmeHue
KOppeKmHo
uCnob308dmb
Mamemamuyeckyro
CUMBO/UKY.

YmeHue pewiamb 3adauu,
mpefylowjue npumeHeHust
8 2/1eMeHMAapHbIX 3a0aUax
CMaHOapmMHbIX NPUEMOS.

3HaHue TabJULIBI
WHTETPajioB ¥ OCHOBHBIX
METOZIOB UHTEeT PUPOBAHHUS,
yMeHe BBIUUCIUTh
WHTerpasbl B
3/IeMeHTapHBIX CTyvasix.
YMeHre IpUMeHUTh
HHTerpaabHoe
VICUHMCJIEHHe K PelIeHHI0
reoMeTpHUYeCcKHX 3aziad.
YMeHHe pa3noXuTb
(YHKIMIO B CTEITeHHOU
PSii, TIOMB3YSICh
CTaHJAPTHBIMUA
Pa3/IoKeHUSIMH.
BrazieHre TeXHUKOU
vccnefoBaHus GyHKLUWAN
MHOTMX I1epeMeHHbIX.

Bocnpou3eedeHue  OCHOBHBIX
meopeM  Kypca. Ymenue
npoeecmu OCHOGHYI0 uacnib
dokazamesibcmea

ymeepcoeHUll U KOPPEeKMHO
UCho/1b308amb
Mamemamu4eckyio CUMBOAUKY
IMoHumarue cymu memooos
peuleHusi 3a0ay, KOmopble He
ABAAI0MCA MUNUYHBIMU, HO UAU
3HAKOMbI CMyOdeHmam uau
OMAUYArOMCcsl OM U368eCMHbIX
Auwb 8 HebobWoll cmeneHu,
YMeHue onpedeaums mun
3a0auul, 603MONCHbIe Memoohbl
ee peleHusl.

3HaHMe OCHOBHBIX METO/IOB
VHTeTrpUpPOBaHuUsl, yMeHHe
BBIUKMC/IUTH UHTETPaJIbl,
TpeOyroIIHe IPUMeHEeHHUS
KOMOWHAIIMK HECKOJIBKUX
TIPHUEMOB.

YMeHue IpUMeHUTb
VHTEerpajbHOe UCUMCTIEHUE K
PEIIEHUI0 TEOMETPUUECKUX U
¢busnyeckux 3aau.
Biiagenue TeXHUKOM
vcceoBaHus QyHKLUM
MHOTHX TIepeMeHHBIX.

BocnpouseedeHue OCHOBHbIX meopeM
Kypca. BbinosHeHue 8 nosiHom
o6beme ecex 6bIK/1A00K,
obGocHoeaHue paccyxycoeHuli 6
npoyecce ux ebigodd. YveHue
8b10e/1SIMb 2/1a6Hble CMbIC/A08ble
acnekmbl 8 00KA3ameabCmeax.
IToHumaHue cymu meopemuuecKux
nosodiceHuli U 8bI80008, Cymu
Memo0o8 pellleHusl 3a0ay, yMeHue
camocmosime/ibHO npogecmu
paccyscoeHusi npu pewieHuu 3aoad,
04151 pewleHus1 KOmopbIX mpebyromcs
DasMbluleHUsl U CaMOCmosime/bHast
paspabomka anzopumma Oeticmaut.
3HaHHe OCHOBHBIX METO/[OB
WHTETPUPOBaHMSsI, yMEHHE BBIUHCTUTh
WHTETpaJibl, Tpebyrolye NpUMeHeHUs
KOMOMHAIMY HeCKOJIbKUX MTPHUEMOB.
YMeHHe IPUMEHUTh UHTETPabHOe
HCUKC/IEHHE K PELIeHHI0
reOMEeTPUYECKUX U HU3UUECKUX
3a71au

YMeHMe pa3noKuTh GYHKLIUIO B
CTeTeHHOM Psifi, , 3HaHUe YCJIOBUM
CYIIIeCTBOBaHUS Pa3/IoyKeHUH.
ITpumMeHeHue pa3noxxeHus: QYHKIVIA B
CTEMeHHbIE PSI/IbI [/l PUOJIKEHHBIX
BBIUMC/IEHUI U [JIJIs pellieHust 3ajau,
UMEIOIIUX (PU3UYeCKUe TIPUIOXKEHUS.
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Bnapern:

OIIK-1

Ornpoc
Teopuu 4,5.
DK3aMeH 3.

o

12-16

HaBbIKaMU peleHus
TPAKTUYEeCKUX 3a/1au
MaTeMaTHU4YeCcKoro
aHa/M3a.
BocnpouseedeHue Teepobie 3HaHus | BocnpousgedeHue OCHOBHbIX meopem
3 OCHOBHbIX onpeaeﬂeHuu u Mamepuaﬂa, epaMomHoe u | Kypca. BbIino/HeHuUe 8 NO/THOM
HaTh: ¢opmyauposok meopem no cywecmey usoXceHue 00veme 8cex 8bIK/N1A00K, ;
IOCTAaHOBKH 3a/iau Kypca. YMeHue pewiams 020 gocnpouseedeHue 000CHO8aHUe paccyxycoeHull 8
MareMaTU4eCcKoro 3adauu, mpedyrowue g X
O e , mpebyiowy OCHOGHBIX — meopem  Kypca. np(guecce Ux 6b1600d. YMeHue
npumeHeHus 8
anam a;ILHMM p R YMeHue nposecmu 0CHOGHYIO 8bloe/1s1Mmb a(/)laeﬂble CMbIC/108ble
3/1eMeHMAapHbIX 3a0auax .
I/ICLII/ICI;IEHI/IEM F— ) p uacms doKazamenscmed ¢11_[cnexmb1 8 00Kasame,/ibCmeax
CMaHoapmHbIX NPUEeMo8. <
Y. p p ymeepoicdenui. OHUMAHUe Cymu meopemuyecKux

HECKOJIbKUX TIepeMeHHbIX;
Teoputo (DYHKLIMOHAIBHBIX
Toc/efloBaTe/IbHOCTeN 1
ps0B, psiioB DPypoe;
Ymetn:

BBIUHCTIATh
371IeMeHTapHbIe KpaTHbIe U
KDPUBOJIMHEHHBIE
VHTeTpaJibl;

TIPUMEHSITh UHTerpaibHoe
WICUHC/IeHHe K pelIeHHI0

reOMeTpHUUeCKUX "
¢busnueckrx 3ajau;
WccnesoBaTh  psfibl  Ha
CXOJUMOCTb;

pasokuTh GYHKLUIO B
CTelleHHOH psifi, B PsfA
Dypee;

Bnapern:

HaBbIKaMU peleHust
NIpaKTHUYeCKUX 3az1a4
MaTeMaTH4ecKoro
aHa/m3a.

3HaHus
¢ppazmeHmapbiii,
pa3po3HeHHblll Xapakmep,

HOCsmM

HeodoCmamouHo
npasu/ibHble
¢opmynupoeku  6a3o8bix
noHsamutl, HapyweHusi
fno2udeckoll

nocnedogamenpHocmu 8
usnodceHuU
npo2pammHO20
mamepuana, Ho npu 3mom
ecmb npedcmaeneHust 00

OCHOGHDIX pazdenax
yue6Holtl npozpammbl,
Komopble  Heo0X00UMbl
ons dasbHeliwe20
o0yueHus.

3HaHHe OCHOBHBIX TEOPEM
u orpeziesieHUH,

OTHOCALIMUXCA K KPAaTHBIM,
KpHBOHHHeﬁHLIM nu

NOBEPXHOCTHBIM
uHTerpanam.B

YaCTHOCTH, 3HaThb
olpefie/ieHue u

IMoHumaHue cymu Memoodos
pewleHust 3adau, Komopble He
ABASIOMC MUNUYHBIMU, HO UAU
3HAKOMbl ~ cmydeHmam  uau
omauuaomcs om Uu38eCmHbIX
Auwb 8 HebobWoli cmeneMu,
YMeHUe  onpedeaumb  mun
3a0ayu, B03MONCHbIE Memoobl
ee peweHusl.

Ymenue NpUMeHAMb
No/lyueHHble  3HAHUS  HA
npakmuke, HoO Npu peweHuu
3adau donyckatomcs
HeKomopble HemMOoYHOCMU.

3HaHUe OCHOBHBIX TeOpeM U
orpejie/IeH!H, OTHOCAIIMXCSA K
KpaTHBIM, KPUBOJIMHEHHBIM 1
TIOBEPXHOCTHBIM WHTerpasiaM.

B YaCTHOCTH, 3HaTb
orpefiesieHye u
reoMeTpUYIecKui CMBICTT
ZIBOMHOTO u TPOWHOTO
VHTETpaJIoB.

noaoceHull U 8180008, Cymu
Memo0oe peueHusl 3a0ay, yMeHue
camocmosimenbHO npogecmu
paccyscoeHust npu pelleHuu 3aoau,
0/151 pewleHus1 KOmopblx mpebyromcs
DPA3MblUIeHUsl U CaMOCMOosimenbHas
paspabomka anzopumma oeticmeutl.
3HaHVe OCHOBHBIX TEOpeEM WU
orpefiesieHU, OTHOCSIIUXCS K
KpaTHBIM, KPUBOJIMHEHHBIM U
MOBEPXHOCTHBIM HHTerpanam. B
YaCTHOCTH, 3HATh OIpeje/ieHue

U TreoMeTpUYecKUuit CMBICT
JIBOHOTO u TPONHOTO
VHTerpasos.

3HaHWe  OCHOBHBIX  TEOpeM U
orpeiesIeHuH, OTHOCSILLIUXCS K
KpaTHBIM, KPUBOIMHENHBIM U
MOBEDXHOCTHbIM  HHTerpanaMm. B

YaCTHOCTH, 3HaTh ONpe/ie/ieHre U
reoMeTpUUeCKUidl CMbICT ABOMHOTO M
TPOMHOI0 HHTErpasoB.

3HaHWe  OCHOBHBIX  TEOpeEM U
onpeJiesieHuH, OTHOCSIIIUXCS K
KPUBOJIMHEWHBIM U TTOBEPXHOCTHBIM
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reoMeTpUUeCKUil  CMBICI
JBOMHOTO W  TPOWHOrO
HHTerpasos.

3HaHUe OCHOBHBIX TEOPEM
u oripeiesieHuH,
OTHOCSILIIUXCS K
KPUBOJIMHEWHBIM u
TI0BEPXHOCTHBIM
VHTerpasam. NmeTb
HaBbIKU
CaMOCTOSITE/IEHOTO
TIpUMeHeHUs UHTerpaaoB
/11 pellleHus  3ajau

(hM3UKY ¥ TeOMeTpUH.
3HaTb 3/1eMeHThI TEOpUU
1107151 (TPaZivieHT, TOTOK,
[IMBepreHLys,
LIMPKYJ/ISILIYSL ¥ pOTOP.)
YMeHue pasioKuTh
(GyHKLMIO B CTereHHOM’
psif, 3HaHUe yCIOBUH
CyIIIeCTBOBaHUS
Pa3J/ioyKeHuH.
[TpumeHeHVe pa3/IoyKeHuUst
(YHKIMH B CTeTIeHHbIe
PSIIBI 1715 IPUOIVKEHHBIX
BBIUMC/IEHUHN U /151
peliieHus 3ajay,
UMeoIuX (pu3rueckue
NIpWI0XKeH!s.. 3HaHue

psifoB Dypee.

3HaHHe OCHOBHBIX TeopeM Hu
orpe/ie/IeHNH, OTHOCSIIUXCS K

KPHBOJIMHEHHBIM u
TIOBEPXHOCTHBIM HHTeTpajiaM.
Nwmets HaBbIKU
CaMOCTOSITe/ILHOIO
TIpYMeHeHUs] UHTerpanos Jisi
pelleHust 3aia4  (U3UKU U
reoMeTpHUH.

3HaTb 5/1eMeHTbl TEOPUH 10JIS1
(TpajueHT, MOTOK,
JBepreHLus, IMPKYJ/ISLUs 1
poTop.)

YMeHHe pa3noxdTh (GYyHKLUIO
B CTeNleHHOW psifi 3HaHUe

yCJIOBUM CyIeCTBOBaHUS
PAa3/IoKeHUM. [TpumeHeHue
pasnokeHuss ~ QyHKUMA B
CTerleHHbIe psABI JJist

NpUO/IVKeHHBIX BEIYUC/IEHUH U
JJ1s pellieHus 3a/ja4, UMeroLX
¢usnueckue TIPUIOXKEeHUSs].
3nanue pszsoB dypee.

WHTerpaiam. VmeTh HaBBIKH
CaMOCTOSITeJTLHOTO TIpYMeHeH!sI
VHTerpajioB [l pelIeHus 3afay
(hU3MKM U reoMeTprn.

3HaTh 3/1eMeHThbI TeOPUHU TI0JISI
(rpajivieHT, TIOTOK, AMBEpPreHLINs,
LUPKYJISLIMS ¥ POTOP.)

YMeHHe pasioXuTb (QYHKLUIO B
CTereHHOW psJ 3HaHWe YCJIOBUM
CyILleCTBOBaHUs pasioKeHuH.
[TpumeHeHYe pa3/ioyKeHus1 PyHKLH B
CTeTIeHHBIE PS/IBI [J1s1 TPUOIKEHHBIX
BBIUMC/IEHUM U [JIsl pelleHus 3ajad,
nMerImx (Gr3ndyecKre MPUTOKEHNSI.
3HaHue Ps/i0B Dypbe.
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3. MeToguuecKie peKOMeH/aliy Mperno/jaBaTe/iio 1Mo npoieaype oueHNBaHus 3HaHUM,
yMeHHU, HaBbIKOB U (W/IH) ONbITA /1eATe/IbHOCTH, XapaKTepPU3YIIUX 3Tanbl

(opMupoBaHUusA KOMNIeTeHIMA

Lenbto mpolieyphl OLleHUBaHUS SIBJISIETCST OTIpe/ie/ieHre CTerleHu OBJIafileHUs CTy/IeHTOM
O)KH/IaéMbIMH pe3y/ibTaTaMu O0yueHHs (3HAaHUSMM, YMEHHUSIMM, HaBbIKaMU W (W) OIBITOM
JlesiTelIbHOCTH).

[Tpouieaypa olleHMBaHUS CTeTeHW OBJIJleHHsI CTYJEeHTOM O)KUZAeMbIMH pe3y/bTaTaMHu
00yueHHsI OCYI[eCTB/ISIETCS C TIOMOIL[BI0 METO[UUeCKUX MaTepPHaJIOB, MPe/ICTAaBIeHHBIX B pa3zesie
«TuroBble KOHTPOJIbHBIE 33/laHUsI WIM WHbIe MaTepHuasbl, HeoOXouMble ZJis OLIEHKU 3HaHUM,
YMeHUM, HaBLIKOB W (W/IM) OMbITa JeATelbHOCTH, XapaKTepu3YIOL[UX 3Tarbl (HOpPMUPOBAHUS
KOMIeTeHLI»

3.1 Kputepuu oijeHMBaHUsI CTeleHU OBJIAfieHUs] 3HAHUSMH, YMEHUSIMH, HaBbIKaMH H
(1/1M) oNBITOM /IeSiITeIbHOCTH, ONpeje/isAioniyie YpoBHH ChOpMHUPOBAHHOCTH KOMIIeTeHLIUH

[ToporoBbliii ypoBeHb (0011j1e XapaKTepPUCTUKK):

B/IaJleHre OCHOBHBIM 005€MOM 3HaHMH 110 NTpOrpaMme AWCLUITIHGL;

3HaHWe OCHOBHOM TEPMUHOJIOTUM JAHHOW 007acTW 3HAHUH, CTUIMCTUYECKH
rpaMOTHOe, JIOTHUECKH TIPaBUIbHOE U3/I0’KeHHe OTBeTa Ha BOMPOCH 0e3
CYILIeCTBEHHBIX OIIUOOK;

B/Ia/leHNe UHCTPYMeHTapueM JAUCLUIIMHBI, YMeHHUe ero UCI0/1b30BaTh B pellleHUH
CTaH[apTHBIX (TUMOBBIX) 3a/aY;

CIOCOOHOCTH CaMOCTOSITE/THO TMPUMEHSITh TUTIOBbIE pellieHHs] B paMKax paboueit
NpOrpaMMbl JMCLIUTUIMHBI;

YCBOEHHEe OCHOBHOW JIUTepaTypbl, pPEKOMeHJ0BaHHOW paboueii TpoOrpaMMoit
JVCLIUIIVHBI;

3HaHUe 6a30BbIX TeOpPUi, KOHLIETILIUM 1 HarpaB/IeHUH 110 U3yuaeMoi JUCLIUTIIVHE;
caMmocTosiTesibHast paboTa HAa TMPAaKTUYeCKUX W 1abOpaTOpHBIX —3aHATHSX,
TepUoANYeCcKOe ydacThe B TPYMIOBLIX OOCYX[JeHUsX, JOCTaTOYHBIM YPOBEHb
KyJ/IbTYPbI MCTIO/ITHEHUS 3a/laHUN.

[TpoBUHYTHINM ypOBeHb (001IHe XapaKTePUCTHKH):

JIOCTaTOYHO TIO/Hble W CHUCTeMaTHU3WPOBaHHbIE 3HAHWS B OO0bEMeE TPOrpaMMEI
JVCLIUIIVHBI;

WCII0/Ib30BaHe  OCHOBHOW  TEPMHHOJIOTMM  JIaHHOM  00/lacTM  3HaHWM,
CTWIMCTUYECKM TIpaMOTHOe, JIOTMYeCKM IIpaBW/IbHOE W3J/I0KeHUWe OTBeTa Ha
BOMNPOCHI, YMEHHe Jle/laTh BbIBOJbI;

BJIa/leHHe MTHCTPyMeHTapueM [JUCLIMIVIMHBI, YMeHHUe ero UCI0/1b30BaTh B pellleHnH
yueOHBIX U TTpodeCcCUOHATBHBIX 3a/]au;

CIOCOOHOCTh CaMOCTOSITEIbHO pelllaTh CI0XKHBIE 3aziauu (Tpob/ieMbl) B paMKax
paboueii MporpamMmmsbl JUCLUITUHBI;

yCBOeHHe OCHOBHOM U [IOTIOJTHUTE/ILHOM JTUTepaTyphl, peKOMeH/J0BaHHOM paboueit
MPOrpaMMOi JUCLIUTIVHBI;

yMeHHe OpUeHTHPOBAThCSI B 0A30BBIX TEOPUSIX, KOHLIETIUSAX W HalpaB/IeHUsX T10
Y3y4yaeMol JWCLMIIINHE U 1aBaTb UM CPaBHUTE/IbHYIO OLIEHKY;

caMocTosiTe/IbHast paboTa Ha MPAKTUYeCKUX Y Tab0PaTOPHBIX 3aHATUSIX, YUacTHe B
TPYIINOBBIX 00CYKAEeHHUSIX, BBICOKMI YPOBEHb KY/IbTYPhl UCTIOTHEHUS 3a/JaHUM.

Bbicokuti ypoBeHb (0011e XapaKTePUCTHUKH):

cUcTeMaTU3UpPOBaHHbIe, TyOOKWe U TIO/IHbIe 3HAHWS [0 BCeM pa3fesiam
JIVCLIATLIHBI;

TOYHOE WCITIO/Ihb30BaHKe TePMHUHOJIOTUU IaHHOW 00/1acTy 3HAHUM, CTU/TUCTUYECKH
rpaMOTHOE, JIOTUYECKA MpPaBWIbHOE U3/I0’KeHHWE OTBeTa Ha BOIPOChI, YMeHHe
JiesiaTb 000CHOBaHHbIE BBIBO/IBI;



® (Oe3ympeyHoe B/ajieHMe UMHCTPYMEHTapyWeM [AWCLMIUIMHBL, yMeHHe ero
VICTIO/Ib30BaTh B [TIOCTAHOBKE U PellleHU HayUHbIX U NPO(eCcCHOHabHbIX 3a/ay;

®  CriocoGHOCTb CaMOCTOSITE/IbHO M TBOPUYECKH pelliaTh CJI0XKHBIe 3a7auk (1pobsieMbl)
B pamMKax pabouei mporpaMmbl JUCLUTITHBI;

* 10/HOe U TI/yDOKOe yCBOEHHWEe OCHOBHOM U [OINOJHWTENbHOM JUTepaTyphl,
pPeKOMeH/I0BaHHOU paboueli MporpaMMoi AUCIUTUIAHB;

® yMeHHe OPUEHTHPOBATbCS B OCHOBHBIX TEOPUSIX, KOHLIENLUAX Y HallpaB/IeHUsX 110
Y3yyaeMoM JWCLUIIMHE U laBaTh UM KPUTUYECKYIO OLIeHKY;

® aKTHMBHasl CaMOCTOsITe/IbHasi paboTa Ha MpaKTUYeCKUX U J1abopaTOPHBIX 3aHSATHSX,
TBOPUECKOE yuacTHe B TPYMIOBBIX OOCY>KIEHUsIX, BBICOKHI YPOBEHb KY/bTYPhI
VICTIOJTHEHUS 3a/IaHUM.

3.2 OnMcanue nNporeAypbl BbICTaB/IeHUS OL[eHKH

B 3aBucuMMOCTH OT YpOBHSI C(POPMHPOBAHHOCTH KOMITETEHLIMY 110 OKOHYaHHUU OCBOEHHSI
JUCLIATIIMHBI CTY/IeHTY BBICTaB/ISIeTCSl OLIeHKAa «OTJIMUHO», «XOPOLIO», «Yy/OBJI€TBOPUTEHHOY,
«HeyJI0BJIeTBOpPUTe/IbHO». I10Ka3aTteny ¥ KpUTepUH, UCIIO/Ib3yeMble TPU BbICTaB/I€HUU OL|eHKH,
noJpoOHO omucaHbl B pasfenie «TUIOBble KOHTPOJIbHBIE 3a/laHUs WM WHbIE MaTepuasbl,
HeoOXoZMMble [7I1 OLeHKM 3HaHWM, yMeHWi, HaBbIKOB W (W/IM) OIbITa [eSITeIbHOCTH,
XapaKTepu3yHIIMX 3Tarnbl (OPMUPOBaHUSI KOMIleTeHLM». BbICOKUI ypoBeHb (OpPMHUPOBaHUS
KOMIIeTEeHI[UM COOTBETCTBYET OLIEHKE «OT/IMYHO» 3a CaMOCTOsITe/IbHbIe, KOHTPOJIbHBIE PabOThI 1
3K3aMeHallMOHHYI0  pabotry. IIpoAaBUHYTBHIA  ypoBeHb  (OPMHUDOBAHUS  KOMIIeTEHLIUH
COOTBETCTBYeT OILleHKe «XOpOLIO» 3a CaMOCTOsITe/IbHble, KOHTpOJbHbIe paboThl U
3K3aMeHaIMOHHY0 paboTy. [ToporoBeiii ypoBeHb (HOPMUPOBaHUST KOMITETEHIMI COOTBETCTBYET
OLleHKe  «y/JOBJIeTBODUTE/JILHO» 33  CaMOCTOSITe/IbHble,  KOHTPOJIbHble  paboTel U
3K3aMeHaIMOHHYI0 paboTy.

OLleHKa «OT/IMYHO» BBICTABJSIETCA CTY[EHTY, y KOTOPOrOo KaK[as KOMIIeTeHLUs
(MOJTHOCTBIO WM YaCTUUHO (hopMUpyeMasi JaHHOW JUCLMIIMHOM) C(popMHUpPOBaHA Ha BbICOKOM
YPOBHe.

OneHKa «XOpOLIO» BBICTAB/ISIETCA CTYJEHTY, y KOTOPOro Kax/jas KOMIeTeHLs
(TI0/THOCTBIO WM YaCTUYHO opMHUpyeMasi JaHHOW JUCLIMIIMHON) chOpMHUPOBaHa He HUXe, ueM
Ha NPO/IBUHYTOM YDOBHE.

OLleHKa  «yJOB/I€TBOPDUTE/ILHO»  BBICTaB/sSeTCS CTYZEHTY, Yy KOTOpPOro Kaxzjas
KOMITeTeHIUs (TIO/THOCTBIO WM YaCTUYHO (popMUpyemasi JaHHOM JAUCLIMITIMHOM) c)opMUpOBaHa
He HIDKe, YeM Ha [TOPOTrOBOM YPOBHe.

OlLleHKa «Hey/10BJIETBOPUTE/IbHO» BBICTAB/ISIETCS CTYAEHTY, Y KOTOPOTro XOTs Obl OJHa
KoMIIeTeHI[Usl (TI0JTHOCTBIO0 UM YaCTUYHO (popMuUpyeMasi JaHHOW JUCLUIIMHOM) chopMUpoBaHa
HIDKe, YeM Ha ITIOPOTOBOM YDOBHe.

32



IIpuioxenue Ne2 K paboueii mporpaMmMe JUCIUATUTHHBI
«MaTemMaTHueCKUM aHa/IN3»

MeTtouueckue yKa3aHus JJisl CTY/IeHTOB 10 0CBOEHHUI0 JUCI{UIITUHBI

OcHoBHo#1 (hopMo¥i U3/10KeHHs1 yueOHOT0 MaTepyrasa 1o AUCLUTUIMHE « MaTemMaThyeCcKui
aHa/M3» SABJSIIOTCS JIEKIMM . B Xo/le J/IeKIMOHHBIX 3aHATHH HEoOXOJWMO BeCTH
KOHCIIeKTUDOBaHWe yueOHOro Martepwasa, oOpaiias BHMMaHWe Ha (OPMYJUPOBKH,
PaCKpLIBAIOLI[E COZIEP)KaHHWEe TeX WM WHBIX TIOHATHUH, Ha I0C/Ie0BaTebHOCTh BBIBOJIOB,
WCTIONIb30BaHKe TIPU JI0Ka3aTelbCTBe TeX WM WHBIX (PAKTOB. MOXHO OCTaBUTh B paboumx
KOHCIIEKTax MO0/, Ha KOTOPBIX JlefaTh Pa3/IMYHOTO pojia TIOMETKH W3 PEKOMEeH/I0BaHHOU
JIUTepaTyphl, [OTOJIHSIIOIINEe MaTepuan JIeKIUM, a TakkKe BOMPOCHI C Lebl YSICHEHUs
TEOPeTUUYECKUX BBIBOZIOB. 10 OOMBIIMHCTBY TeM TPEAYCMOTPEHbI MPAKTHUECKUe 3aHATHs, Ha
KOTODBIX TIPOMCXOJUT 3akpelieHWe JIeKLIIMOHHOTO MaTrepuana IIyTeM TIPUMeHeHUs ero K
KOHKPETHBbIM 3ajjauaM. [IpakTHuecKue 3aHSTHSI TIPOBOJSATCS /i BEIDAOOTKU HAaBLIKOB peIleHUs
MPAaKTUYeCKUX 3a/lay W JIyYlllero yCBOeHHWsi yueOHOTO MaTepuasa. B Hauase mpakTHUeCKOTo
3aHSITHS] TIPOMCXOJUT OOCYXK/|eHHe 3a/lay, PEeIIeHHBIX CTYAE€HTaMH CAMOCTOSITEJIbHO JIoMa. JTO
BO3MOJKHOCTh /Il CTYJEHTOB ellle pa3 oOpaTUTh BHHUMaHHEe Ha He HETOHSTHBbIE [0 CHUX TIOp
MOMEHTBI M1 OKOHUATe/IbHO pa3o0path ux. IIpemnojaBaTesib MOXKET BbIOOPOUYHO MPOBEPUTD 3aITUCH
C CaMOCTOSTe/TbHO PellieHHbIMU 3aZiauaMH. [{/1s yCIIeItHOTro 0CBOeHUS AUCLUTUIMHBI OUeHb Ba>KHO
pellieHre JOCTaTOYHO OOJIBIIIOTO KOJUUeCTBa 3a/au, Kak B ayJUTOPUU, TaK U CAMOCTOSITE/TbHO B
KauecTBe [OMAIIHUX 3afjaHuid. [IpuMepbl pellieHWs] 3aZiau pa30UparOTCs Ha JIEKUUSX WU
MPAKTUYECKUX 3aHATUAX, TIPU HEOOXOJUMOCTH 10 Haubosiee TPYAHBIM TeMaM IPOBOJSATCS
JIOTIOJIHUTe/TbHbIe KOHCy/nbTalu. OCHOBHasi 1ieflb pelleHusi 3ajau — TIOMOYb YCBOWTh
(dbyHJaMeHTa/lbHbIe TIOHSITHSI W OCHOBbI MaTeMaTHMUeCKOrO aHajiu3a. B Xoze TOArOTOBKH K
MPAKTUYECKOMY 3aHSITUI0 HeoOXOJWMO TIPOUMTATh KOHCIEKT JIeKIUW, W3YYUThb OCHOBHYIO
JIUTEPATypy, O3HAKOMHUTBCS C JIOTIOJTHUTEJILHOW JUTepaTtypoil. IIpy TMOATOTOBKE K JIEKIUSIM,
3aHSATUSM, KOJUIOKBUYMY, 3K3aMeHy HeoOXOAMMO JesiaTh 3alMCU. 3aluCH TOMOTAlT MOHSTh
MOCTPOEHHEe U3yUaeMOro MaTepHasia, BbIIe/IUTh OCHOBHbBIE TTOJIOXKEHUS, TIPOC/IEIUTh UX JIOTHKY.
Boobiie, Gosbllioe BHUMaHHWE [O/DKHO OBITh y/le/IeHO BBITIOJIHEHHIO [JoMalliHed paboTel. B
KayeCcTBe 3a/laHW [jIsi CaMOCTOSITeJTIbHOM paboThl /ioMa CTyJeHTaM TIpeJiaraloTcsl 3afiaud,
aHa/IOTUUHbIe pa300paHHBIM Ha JIEKLUSIX W TIPAaKTUUYEeCKUX 3aHATUSX WIM HeMHOro Ooiiee
CJIO>KHBIE, KOTOPBIE SIBJISIFOTCS Pe3y/IbTaTOM 00beJUHEeHHsT HECKOIbKMX 0a30BbIX 3a/1ay.

Ilis TIpoBepKM W KOHTPOJISI YCBOEHHUS TEOPETHUECKOr0 MaTepHasia, NpUoOpeTeHHbBIX
MPAaKTUYeCKUX HaBLIKOB paboTbl € ammapatoM AuddepeHIMaIbHOTO U MHTerpasbHOTO
WCUMCIEHUSI U TEOPWUHU PS/IOB, B TeueHWe OOyYeHUs] TIPOBOASATCS MEPOTPUSTHS TeKYyIen
aTTeCTallly B BU/le KOHTPOJIbHBIX PaboT M KO/VIOKBUYMOB. B KOHIIe KaXK/Joro ceMecTpa U3yueHUs
JUCIIATITMHBI CTYIEHTBI CAAFOT 3aUeT T0 MTPAaKTUYeCKOH YaCTh Kypca v SK3aMeH.

OcBouTh BOIIPOCHI, U3/laraeMble B TpoLiecce U3yuyeHusl AUCLUIUIMHBI «MaTemMaTuuyecKui
aHa/TU3» CaMOCTOSITE/IbHO CTYZIEHTY KpalHe C/I0XKHO. JTO CBSI3aHO CO CJIOXKHOCTBIO M3y4aeMoro
MaTepHasia, BEICOKOM cTereHbl0 abcTpakuuu, 6osbiiuM o6beMoM Kypca. Ha mepBoM Kypce Bce
OCJIOXKHSIETCSI HEyMeHHEM TIePBOKYPCHHKA CaMOCTOSITe/TbHO TIO/Ty4YaTh WH(GOPMALIUIO0 U3 KHUT U
KOHCMEKTOB. II03TOMy TIOCellleHHe BCeX ayJUTOPHBIX 3aHSITUM SIB/IIETCS COBEPIIEHHO
HE0OX0UMBIM. be3 yIOpHBIX U Pery/sipHBIX 3aHSITHI B TeUeHHe CeMeCTpa C/jaTh 3a4eT U dK3aMeH
10 UTOTaM HU3yUeHUs JUCLIUIIIMHBI CTY/I€HTY MPaKTHUECKH HEBO3MOIKHO.

YueOHO-MeTOfHUECKOE 00ecrieueHre CAaMOCTOATE/TbHOH Pad0ThI CTY/[EHTOB MO JHCIHUILUIHHE
[nst camocTosiTenlbHOM pPabOTBl 0COOEHHO PEKOMEHJYeTCs HCII0/Ib30BaTh y4eOHyIo
JINTepaTypy C NOoAPOOHO pa300paHHBIMH pelIeHHsIMH 3afayu:
COopHUMK 3ajau 1o MarematuueckoMy aHamm3y. Tom 1. Ilpesen. HerpepbIBHOCTb.
Nuddepennypyemocts: yueb. moc. - 2-e u3g., nepep. u gon. / Kyapsiues JI.II. u gp. - M.:
OU3MATIINT, 2003.-496c¢.
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COopHUK 3a/1a4 110 MaTeMaTHuecKoMy aHamu3y. Tom2. MuTerpansl. Psabl: yueb. moc. - 2-
e u3g., nnepep. u pom. / Kyapssues JI.J. v ap. - M.: ®USMATIINT, 2003.-504c.

COOpHMK 3a7lau 10 MareMaTHuecKoMy aHamm3y. Tom 3. @DYHKUUU HeCKOJIbKHX
nepeMeHHbIX: yueb. 1oc. - 2-e u3f., nepep. u gorn. / Kyapssues JI.[. u ap. - M.: ®DUSMATJINT,
2003.-472c.

MareMaTHUeCKui aHaiu3 [D/1eKTpoHHBIN pecypc] : yueb. mocobue st By3oB / M. B.
Anydpuenko, B. A. Bongapenko, A. B. 3adueBckuii, I'. B. [llabapmmHa ; Ipoci. roc. yH-T,
Apocnasne, ApI'Y, 2010, 137¢

bonpapenko, B. A., Mertoauueckde ykKasaHWs [0 IIOATOTOBKe K 3K3aMeHy II0
MarematuueckoMmy aHanu3zy / B. A. Bonpapenko, I'. B. Illabapmmna ; fIpocn. roc. yH-T,
Apocnasns, Apl'Y, 2001, 15c.

Anydpuenko M.B., Meroanyeckre yka3aHWs T0 TIOATOTOBKE K SK3aMeHYy II0
MaTeMaTuuyeckomy aHanu3y / B. A. BonzapeHko,; Apoc. roc. yH-T, Apocnasns, ApI'Y, 2001, 16c.
Taxoke fy1s1 moOopa yueOHOM iMTepaTypbl pEKOMEHYETCs UCI0/Ib30BaTh:

1. OneKTpoHHO-6MbOMMOTeUHAast cucremMa «YHUBepCUTETCKast bubmoTeka online»
(www.biblioclub.ru ) - amekTpoHHass 6ubmMoTeka, obecrieurBaroiljasi AOCTYIl K Haubosee
BOCTpeOOBaHHLIM MaTepHa/laM-TIePBOMCTOYHMKAM, Y4eOHOH, HayyHOH U Xy/10’KeCTBEeHHOU
JATepaType BeAYLIUX U3AaTe/bCTB (*perucTpanus B 3/IeKTPOHHON OMO/IMOTEKe — TOTBKO B CETH
yHUBepcuTeTa. [locsie peructpanmy pabora ¢ CUCTEMOM BO3MOXKHA C JTFOO0M TOUKM [JOCTyTIa B
Internet.).

2. DueKTpoHHas OMOMMOTEeKa M3aTeNbCTBA «JIaHB» — 3TO Pecypc, CoJiep Kallyii 37IeKTPOHHBIE
BEPCUM KHUT BeJYIIUX U3/aTeIbCTB YueOHOM, HayYHOU IMTepaTyphbl U MePUOANYECKUX U3JaHuN
rno pas3nuuHbiM obmactsam 3HaHmid. JBC wu3pgaTenbcTBa «JlaHb» TpefoCTaBsieT JOCTYH K
KoJuleKLMaM: MaTtemaTuKa — u3fjaTesibCcTBO «JlaHb»; VIH(opMaTrKa — U31aTenbCTBO «JIaHb».

Ilns  camocTosiTeNIbHOTO — Tof0Opa JsiTepatypbl B Oubmuoreke SIpI'Y  pekomeHzyeTcs
WCTIO/Th30BaTh:

3. JInunbiii Kabunet (http://lib.uniyar.ac.ru/opac/bk login.php) siaeT BO3MO>KHOCTb TIOJTyUeHHUS
on-line gocTyTa K CITUCKY BBIJAHHOM B aBTOMAaTU3WUPOBAHHOM PEXXKMMe JINTepaTypbl, TPOCMOTPA U
KOMMPOBAHHUSI 3/IeKTPOHHBIX BepCHN HW3[jaHUN COTPYJHUKOB yHUBepcuTeTa (yueb. U MeTo[,.
10Co0MsI, TEKCTHI JIEKLMH U T.7.) 1151 paboThl B «JIMUHOM KabuHeTe» HeoOX0AMMO 3aiTH Ha CalT
Hayuno#i 6ubsmmoteku Spl'Y c mobo¥i Touku, uMetorledl goctyn B Internet, B MyHKT MeHIO
«3JMeKTPOHHBIN KaTaslor»; MPONTHU MPOLie[yPy aBTOPU3AL[|H, BEIOPAB BKIAAKY « ABTOPH3aLUs», U
3ar0JTHUTD TIpe/iCTaB/IeHHbIe TI0/1s1 UH(OPMaLIUH.

4. OnektponHHasi bubmioreka yueOHbIX MaTepranoB Apl'Y
(http://www.lib.uniyar.ac.ru/opac/bk_cat find.php) cogepxut 6omee 2500 TMOJHBIX TEKCTOB
yueOHbIX U yueOHO-MeTO[UUYeCKUX MaTePHUajioB 10 OCHOBHBIM M3y4YaeMbIM [JUCIUILIMHAM,
W3[JaHHbIX B YHUBepcuTeTe. [JOCTyI B CeTU yHUBEPCUTETA, MO0 110 JIOTHHY/TIapOJTIO.
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